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1.  Hexau, 3a7a4u ¥ IJIAaHUPYeMble Pe3yJbTaThl 00y4eHHS 110
AUCHUILINHE

K OCHOBHBIM yesim OCBOCHUS TUCHUILTHHBI «JInHEelHast anredpay clieayeT OTHECTH:

- BOCIIUTaHME Y CTYACHTOB O0IIeil MaTeMaTU4YeCKON KYJIbTYPHI;

- MpUOOpPETEHHE CTYICHTaMH IIMPOKOT0 Kpyra MaTeMaTHYECKUX 3HAHUH, yMEHUI 1 HABBIKOB;

- pa3BHUTHE CIIOCOOHOCTHU CTYJEHTOB K HHAYKTUBHOMY H JIEYKTHBHOMY MBIIUICHUIO HAPSTY
C pa3BUTHEM MaTEeMaTHYECKON HHTYUIINH;

- YMEHUE CTYJCHTAMH Pa3BUBATh HABBIKH CAMOCTOSATEIHLHOTO U3yYCHHS Y4eOHON U HAyIHOU
JUTEPATypBI, COACPIKAIICH MAaTEMaTUIECKUE CBEIICHHS U PE3YJIbTAThI;

- TOJATOTOBKY CTYIEHTOB K JCSTEIbHOCTM B COOTBETCTBUHM C KBATU(DUKAIIMOHHON
XapaKTEPUCTHKON OakaaBpa 10 HalpaBJICHHIO, B TOM 4Kciie (opMUpOBaHHE YMEHUI HCIIOIB30BATh
OCBOEHHBIC MATEMATHYECKHE METO/IbI B TPOGECCHOHATHHON ACSITENEHOCTH.

- IOATOTOBKY BHICOKOKBATU(UIIMPOBAHHBIX KAJPOB, BOCTPEOOBAHHBIX B YCIOBUSX I (PPOBOI
TypOYJIECHTHOCTH M BBICOKMX TEXHOJOTHYECKHX PUCKOB COBPEMEHHOM MU(PPOBOI SIKOHOMHUKH.

K oCHOBHBIM 3a0auam OCBOCHUS TUCIUIUTUHBI «JIMHEeHHas anredpay clieAyeT OTHECTH:

- OCBOGHHME CTYJICHTAMH OCHOBHBIX TMOHSTHH, METOJOB, (OPMHUPYIOMUX OOIIYIO
MaTeMaTHYECKYIO IMOATOTOBKY, HEOOXOIUMYIO JJIsl YCIEITHOTO PEIICHHSI TPUKIIAIHBIX 3a7ad;

- ¢opMupoBaHUE y CTyJdeHTa TpeOyeMoro Habopa KOMIETEHIIH, COOTBETCTBYIOIIMX €ro
HAIPaBJICHUIO TIOATOTOBKU M 00ECIIEUNBAIONINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPY/a.

OOyuenue o qucuuruivHe «JInHeiHas anreOpa» HampaBiIeHO Ha (OPMHUPOBAHUE Y O0YUAIOIIUXCS
cnenyromux kommnereHuil B coorserctBuu ¢ PI'OC 15.03.01 «MammHocTpoeHue», yTBEPKIEHHBIM
npukazom MuHoOpHayku Poccuu ot 09.08.2021 N 727:

Kox v nanmenoBanue NHaukaTopbl 10CTHKEHU S
KOMIIeTeHIH KOMIIeTeHIIHHT
OIIK-1. CnocoGeH npuMeHsTh NOIIK-1.1. Ilpumensier
€CTECTBEHHOHAYYHBIE M OOICHHKEHEPHBIE €CTECTBEHHOHAYYHBIC U OOIICMH)KEHEPHBIE

3HaHWA, MCTObI MATCMATUICCKOIO aHAJIM3A M | 3gaHusl, METOAbI MAaTEMaTUUYECKOTO aHaJIn3a U
MOJICTTHPOBAHUS B IPOECCUOHATHLHOM

JCATCIIBHOCTH,

MOJEIUPOBaHUS IIPU PELLICHUU
po¢eCCUOHANTBHBIX 3a]1a4

NOIIK-1.2. JleMOHCTpUpYET HaBBIKK
UCIOJIb30BAaHUS 3HAHUNA QU3UKU U
MaTEMaTHKU AJIs PEeLeHus 3aaa4
TEOPETUUYECKOT0 U MMPAKTHUECKOTO
COJIEpKaHUS.

2. MecTo AUCHUIIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl

JucuumnimHa OTHOCUTCS K oOs3arenbHOM dactu Onoka bl: Monyne «MaTtemaruueckue
€CTECTBEHHO-HAYYHBIE JUCHUILIHHBI.
E¢€ nzydenue odbecrieunBaeT U3y4eHUE TUCIIUILINH:
B obazamenvroun vacmu:
- MaTeMaTUYECKUN aHaJIN3;
- pusuka;
- muddepeHanbHbIe YpaBHEHUS;
- TEOpETHYECKAs MEXaHUKa;
- BJIEKTPOTEXHUKA U JJIEKTPOHUKA;



- COIPOTHUBJICHHE MATEPUAJIOB;
- TEOpHsI MalllMH U MEXaHH3MOB;
- OCHOBBI TPpOTpaMMUPOBAHUA U AJITOPUTMHU3AIUN B MAIIIMHOCTPOCHHUH

- DKOHOMUKA ¥ YIPaBJICHUE MATHHOCTPOUTEIBHBIM MTPOU3BOICTBOM;

- OCHOBBI MaTEMAaTUYCCKOT'0 MOACIINPOBAHUA TCXHOJOTMYCCKUX IMPOLICCCOB.
B uacmu snekmusHbIX OUCYUNIUH!
- maremaTtuueckoe monenuposanue u CAIIP npoueccoB B cBapke;
- OCHOBBI IPOYHOCTH CBAPHBIX COCITUHEHHI.

3. CTpykTypa u coepkaHue TUCUUILTHHBI

OO01mas TpyA0eMKOCTh TUCHUTUIHHBI COCTABIISIET 3 3a4eTHBIE eqUHUIIBI - 108 gacoB.

3.1. Buabl yueOHoil padoThl M TPYI0EMKOCTh

. KoimuecTBo
n/n Bun yuyeOHo# padoThI Cemectp 1
4acoB
AyIUTOpPHBbIE 3aHATHS 48 48
B Tom uncrne:
Jlexun 16 16
1.
CeMuHaApCKUE/TIPAKTHYCCKUE 3aHATH 32 32
2.
JlaGoparopHbie 3aHATHUS - -
3.
CamocrosiTesbHast padoTa 60 60
IIpome:xxyTouHasi aTTecTanus
3K3aMEH 6] 6]
Hroro 108 108
3.2. TemaTrudeckuii NJaH U3y4eHH s JUCHUILINHBI
TpynoemkocTh, 4ac
AyauTopHasi padora
Camo
Ne Paspennbl/TeMsl
o B Cemuna | JTa6op | ITpakr | €TOHAT
n/n JHCHMILIAHBI ¢ Jle | pckue/ | aTopH |nuecka | ¢/1PHA
ero KII |MpaKkTU4 | bie o 1
uu €CKHME |3aHATHU | TOATOT padot
3aHATHUS b OBKa a
Pa3zgen 1. DiaeMeHTHI JUHEHHON
1 38 6 12 0 0 20
aare0pbl




1.1

Tema 1. Matpuupsl, 1elicTBUS HaJ
MaTpPHLIAMH.

1.2

Tema 2. Onpenenurenn, X CBOMCTBA
U BbIYUCIICHHE. MaTpu4Has 3anuch
CUCTEMBI JINHEWHBIX YPAaBHECHU.

1.3

Tema 3. OOparHast MaTpuLa u ee
BBIYUCIICHUC. ManI/I‘-IHa}I 3aI11uCh
CHUCTEMBbI IMHEHHBIX YPAaBHEHUN.

1.4

Tema 4. CucteMbl TUHEHUHBIX
anre0pandecKux ypaBHECHHH,
OCHOBHBIE MTOHATHS U ONPECIICHUS.
Pemenue cucrem JIMHEHHBIX
ypaBHeHui MmetooM Kpamepa,
METOAOM 00paTHON MaTPHIIbI

1.5

Tema 5. Penienue cuctem JIMHERHBIX
ypaBHeHul MetooM ["aycca. Panr
Marpuilbl. Teopema Kponekepa-
Kanemnnu.

1.6

Tema 6. Meroa I'aycca B
MIPOU3BOJILHBIX CUCTEMAX JIMHEHHBIX
ypaBHeHUU. OTHOPOHBIE CUCTEMBI
JINHEMHBIX YpaBHCHUH.

Pasnen 2. Bektopsl.

34

10

20

2.1

Tema 1. JIunelinbie omnepanuu Haj
BEKTOpaMH, UX CBOMCTBA. JInHEHBIE
KOMOMHAIMK BEKTOPOB. JIMHEHHO
HE3aBUCHMBbIE U JIMHEHHO 3aBUCHUMBbIE
CUCTEMBI BEKTOPOB.

2.2

Tema 2. [Tonarue 6a3uca.
Koopaunats! BekTopa.
KonnunaeapHoCTh, OPTOrOHANBHOCTD U
KOMIUTAHAPHOCTH BEKTOPOB.

23

Tema 3. CxanspHoe Npou3BeICHUE
BEKTOPOB U €ro CBOMcTBa. BekropHoe
IIPOU3BEICHUE ABYX BEKTOPOB, €TO
CBOMCTBA.

24

Tema 4. CmeliaHHOE MPOU3BEICHUE
TpeX BEKTOPOB U €0 CBOMCTBA.
Brruncienue oobema
napajuiesenumnena. Y ciiopue
KOJUIMHEAPHOCTH, OPTOTOHAJILHOCTH U
KOMILJIAaHAPHOCTH BEKTOPOB.




OpTroHOpMUpPOBaHHBIH Oa3uc.
Brruncnenue ckajisspHOro, BEKTOPHOTO
U CMELIaHHOTO IIPOU3BEACHUN
BEKTOPOB, 33JaHHBIX KOOPANHATaMU B
OPTOHOPMHUPOBAHHOM Oa3uce.

2.5

Tema 5. JIuneiiHbie NPOCTPAHCTBA.
Pa3zmepHOCTh M1 6a3UC JIMHEHHOTO
MPOCTPAHCTBA.

Marpuna nepexosa ot 6a3uca K
0a3ucy mpeodpazoBaHre KOOPAUHAT
BEKTOpA NPU M3MEHEHUU Oa3uca.
CoOcTBEHHBIE BEKTOPHI U
COOCTBEHHBIC 3HAYCHUS INHEWHOTO
oreparopa.

Pa3zgen 3. KoMmmiekcHbIe YACTIA U
MHOI'0YJICHBI

14

3.1

Tema 1. MHOX€ECTBO KOMILJIEKCHBIX
YUCCJI. cDOpMI:.I 3aIIMCHU KOMIIJICKCHBIX
YHCel.

3.2

Tema 2. Oneparuu Hax
KOMIIJICKCHBIMHM YHUCJIAMUA.
Paznoxenne MHOTO4ICHA HA
MHOXUTCIIN OCHOBHAas TeopeMa
anreopsl

Pa3zgen 4. AHajuTH4yecKas
reoMeTpus

22

12

4.1

Tema 1. Cucrembl KOOpJUHAT.
PaznuuHble TUIIBI ypaBHEHUH
MIJIOCKOCTH

4.2

Tema 2. Paznuunble TUIIBI ypaBHEHUN
IIPSIMOM Ha IUIOCKOCTHU U B
IIPOCTPAHCTBE

4.3

Tema 3. B3anmHoe pacnonoxeHue
MPSAMBIX HA IJIOCKOCTH U B
npocTpaHcTBe. Beruucienue
pacCTOSTHUM MEXAY ABYMS TOUKaMH,
TOYKOU U mpsiMoii. BzanmHoe
pacnoaoXeHue MmIOCKOCTEM.
Beluncnenue paccToOSHUN MEXKIY
TOYKOH U TUNIOCKOCTBIO

44

Tema 4. KpuBbie BTOPOTo nopsijika ux
reOMETPUUYECKUE CBOWCTRA.




YpaBHEHUS 3ITUIICA, TUIIEPOOITHI,
napabosl O011ee ypaBHEHUE KPUBOIH
BTOpOro nopsiaka. Ilpusenenue
KPHUBBIX BTOPOTO MOPsKA K
KaHOHMYecKOoMY BUJy. [loBepxHOCTH
BTOPOTO MOpPsiIKA

Hroro | 108 16 32 0 0 60

3.3. Conep:xkanue pa3iesioB AUCIHUNINHBI

BBenenue

[Ipenmer, 3amaun U conepkaHue OUCHUIIMHBI. OCHOBHBIE ATaNbl Pa3BUTHS JUCUUILIMHBI.
CtpykTypa Kypca, ero MeCTo U poJjib B MOATOTOBKE OakanaBpa, CBA3b C IPYTUMH IUCIUTUTMHAMHU.

Pa3nes 1. DieMeHTHI JJMHEHHO ajJredpbl

Tema 1. MaTpuubl u onpeaeJanuTe M.

[Tousitue matpuibl. Buasl matpuil. JleiictBust Hag maTpuuamu. Oniepanyuu Haa MaTpUIIAMU U
uX cBoricTBa. OrnpeaenuTeny, X CBOMCTBA W BhIYMCIeHH. [IoHATHS MUHOpA U aJIreOpandecKoro
nomnojiHeHus.  Pa3nokeHue ompenenuTeNs Mo AJIEMEHTaM CTPOKW WM CTojona. BeraucieHue
OIIPEIEIUTENECH Pa3INYHOTO NOPsIKa.

OOparHast MaTpulia U AITOPUTM €€ BBIYUCICHHUS. DIIEMEHTapHbIe TpeoOpa3oBaHusl MaTPHULL.
[IpuBeneHne MaTpUIIBl K IMAarOHAILHOMY MJIM TpalelMeBUIHOMY BUy. MaTpuuHas ¢popma 3amnucu
CHCTEMBI JINTHEWHBIX aIreOpandecKuX ypaBHEHUHU. PaHr MaTpHIlbI.

Tema 2. Pemienne cucreM JTUHEHHBIX ajJredpanyecKux ypaBHEeHMIA.

Cucrembl JTUHEWHBIX anreOpandecKuX ypaBHEHHM, OCHOBHBIC MOHATHs. PermieHue cucrem
JUHEHWHBIX ypaBHEeHU MeTo1oM Kpamepa, meTonom obpaTHo# MaTpuilel, MmeTosioM ["aycca. Teopema
Kponekepa — Kanennu. Penenne npon3BoibHBIX CUCTEM JIMHEMHBIX ypaBHEHHUI MeTosoM ["aycca.
Pemenne ofHOpOAHBIX CHCTEM JIMHENHBIX ypaBHeHU. KpuTtepuii cyliecTBoBaHUsI HETPUBUAIBHBIX
peuIeHui.

Pa3nes 2. DiieMeHTBI BeKTOPHOI ajredpbl

Tema 1. JluneiitHble omepaluu HaJ BEKTOpPAMH, MX CBOWCTBa. JIMHEHHBIE KOMOWHAIUU
BEKTOpOB. JIMHEeWHas 3aBHCUMOCTh M HE3aBUCUMOCTb BEKTOPOB. ba3uc cUCTEMBI BEKTOPOB.
EnMHCTBEHHOCTH pa3nokeHusi BEKTopa mo 6azucy. OpTOHOPMHUPOBAHHBIN Oa3HC.

Tema 2. CkansipHOe, BEKTOPHOE M CMEIIAHHOE NPOMU3BEIACHUSI BEKTOPOB, UX CBOMCTBA. Y CIOBHUSA
OPTOTOHAJILHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTU BEKTOPOB. BBIYKCIIEHHE CKAISPHOTO,
BEKTOPHOIO ¥  CMEIIAHHOIO  IPOM3BEIECHHUM  BEKTOPOB, 3aJaHHBIX KOOpPAMHATAMH B
OpPTOHOPMHPOBAHHOM Oa3uce.

Tema 3. Jluneiinbie mnpoctpaHcTBa. [loHsATHE Oaswca MPOCTPAHCTBA TEOMETPUUYECKHX
BeKTOpoB. [IpeoOpazoBaHne MaTpUllbl JUHEHHOTO Omeparopa Mpu Inepexonae oT 0aszuca K O6asucy.
CoOcTBeHHBIE 3HAUSHHSI U COOCTBEHHBIEC BEKTOPHI MATPHIIBI.

Pa3zgen 3. KoMIieKCHBIE YHCIa H MHOTOYJICHBI



[TonsTne KoMIuiekcHOro uucia. DopMbl 3amMCU  KOMIUIEKCHBIX 4yucen. JlelcTBus Han
KOMILIEKCHBIMU uuciaamu. @opmyiia Myaspa. 3BiieueHue KOpHs n-0i NOJI0KUTEIBHON CTEIIEHU U3
KOMILJIEKCHOTO uncia. PaznoskeHne MHOrowieHa Ha MHOKHTeNU. OCHOBHAs TeopemMa aJireOphl.

Pa3nen 4. AHannTn4yeckasi reoMeTpust

CucreMbl koopauHaT. JlekapTOBbI IPSIMOYTOJIbHBIE KOOPAWHATHI HA INIOCKOCTH U B NIPOCTPAHCTBE.
[TonsipHas cucteMa KOOpIUHAT.

Tema 1. IIpsiMble U IIOCKOCTH

PaznuuHbpie TUIIBI ypaBHEHUH TIJIOCKOCTH M YPaBHEHUM MPSAMOH (Ha TNIOCKOCTH U B IPOCTPAHCTBE).
Brluncnenue paccTosHUN MEXY IBYMsI TOYKAMU, TOYKON U MPSIMOU, TOUKOU U INIOCKOCTBIO.
Boruncnenue paccToSHNS MEXAY CKPEILNBAIOIUMUCS IPSIMBIMU.

Beruncnenye yrioB Mex1y IByMsl PSMBIMHU, IPSIMOM U TUIOCKOCTBIO, IBYMsI INIOCKOCTSIMH.

Tema 2. KpuBble 1 IOBEpXHOCTH BTOPOI'0 NMOPSIKA

KpuBbie BTOpOro mopsigka, UX I€OMETPUYECKHE CBOWCTBA W YypaBHeHUdA. lIpuBenenue KpuBou
BTOPOT'0 MOPSAAKA K KAHOHUUECKOMY BUTY.

VYpaBHeHHEe MNOBEPXHOCTH BTOporo mnopsaka. KaHoHudeckue ypaBHEHHsS cdepbl, 3JUIMIICOUIA,
KOHYca, runepOoona, napadoaouaa.

3.4. TemaTuka NPpaKTHYECKUX 3AHATHI MO JMCHHUILJIMHE
«/Iuneitnasi anredpa»

Ne 3ausaTns Tema 3anaTus

1 Pa3nen 1. DieMeHTHI JIMHETHOM ajaredOpbl. MaTpuilbl, 1eHCTBUS
HaJl MaTPHUIIAMHU.
OHpGI[eJII/ITeJII/I, nux CBOﬁCTBa W BBIYUCIICHUC. ManI/I‘-IHa}I 3allnucChb

2 CHCTEMBbI JINHEHHBIX YPABHEHU.

3 OOparHas MaTpUIla U €€ BEIYMCIICHHE.
CucreMbl TUHEHHBIX aNTeOpanyecKux ypaBHEHHUH, OCHOBHBIE

4 MOHATHS U onpeaesieHus. Pelienue cuctem JIMHEHHBIX YpaBHEHUM
meTosoM Kpamepa, MeTo1oM 00paTHOM MaTPUIThI

5 Pemienue cucrem IMHEHHBIX ypaBHEHU MeToaoM ["aycca. Panr
matpuubl. Teopema Kponekepa — Kanemnu.

6 Meron ["aycca B TpOU3BOJIBHBIX CUCTEMAX JTUHEUHBIX YPABHEHHIA.

OnHOPOHBIE CUCTEMBI JIMHEWHBIX YPAaBHEHUM.

Paszgen 2. DiieMeHTBI BeKTOPHOH aJjredpbl. BekTopbl.
JIuneliHbIE omepauyy HaJ BEKTOpaMHU, MX CBOWCTBA. JIMHEMHOE
7 MPOCTPAHCTBO TEOMETPUYECKHX BEKTOPOB. [loHsATHE JIHMHEHHOU
KOMOWHAIIMA BEKTOPOB. JIMHEHHO HE3aBUCHMBIE U JIMHEWHO
3aBUCUMBIE CICTEMBI BEKTOPOB.

[lonarue ©6a3uca NTPOCTpaHCTBA TE€OMETPUUECKUX BEKTOPOB.

3 Koopaunatsl BEKTOpa. OpTOHOPMUPOBAHHBIN Oasmuc.
KOHHI/IHeapHOCTB, OpPTOTOHAJIBHOCTDH n KOMINIJIAaHAPHOCTb
BEKTOPOB.
CkassipHOE IPOU3BEJIEHUE BEKTOPOB M €r0 CBOMCTBA. YCIOBUE
9 OpPTOTOHAJLHOCTH BEKTOPOB. BekTopHOE NpOoM3BEACHUE [BYX

BEKTOPOB, €r0 CBOMCTBA. Y CJIOBUE KOJUIMHEAPHOCTH BEKTOPOB
CMelmiaHHOE NPOU3BENECHUE TPEX BEKTOPOB M €ro CBOMCTBA.
Beruncnenne obvema napauienenunena U mupamujibl. Y CiIoBHE
10 KOMIUIAHAPDHOCTH  BEKTOPOB. Beruucnenune CKaIIIPHOTO,
BEKTOPHOT'O M CMEUIAHHOTO MPOU3BEICHUN BEKTOPOB, 33JaHHBIX
KOOpJMHATaMU B OPTOHOPMHUPOBAHHOM Oa3Huce.




Jluneiinpie mpocTpaHcTBa. PazMepHOCTh W 0a3uc JIMHEWHOTO
MPOCTPAHCTBA.

Marpumia nepexoga ot Oasuca k 0Oasucy. I[IpeoOGpasoBanue
KOOpJMHAT BEKTOpa TMpU U3MEHeHWu Oazuca. JluHeiiHbIe
OTIEPATOPHI, ACHUCTBUS C TMHEHHBIMH orepaTopamMu. COOCTBEHHBIC
BEKTOPHI M COOCTBCHHBIC 3HAUCHHSI MATPHITBI

11

Pa3zgen 3. KommiekcHble 4HcJIa H MHOTOYJIeHbI MHOXECTBO
KOMIIJICKCHBIX YHCECII. CDOpMI:I 3aIlIUCH KOMIIJICKCHBIX YHUCCII.
JeWcTBus  Haa  KOMIUIEKCHBIMH — 4uclaMmu.  Pasnoxkenue
MHOI'O4JI€Ha Ha MHOXXHUTCJIN, OCHOBHAasA TeopeMa anrerH

12

Paznen 4. AHaanTHYeCKAs TeOMeTPUS
CucreMsl koopauHaT. Pa3nuuHble TUIIBI ypaBHEHUHN TNIOCKOCTH

13

14 PaznuuyHple TUOBI ypaBHEHUW TpSMOM Ha IUIOCKOCTU U B
MPOCTPAHCTBE

15 B3anmHoe pacnosio)keHHME TPSAMBIX Ha IUJIOCKOCTH M B
IIPOCTPAHCTBE. BrIuncieHne pacCTOSHUN MEXKY JBYMSI TOUKAMU,
TOYKOW M OpsMON.  BbIUuCIE€HHE  pacCTOSIHUS — MEXKIY
CKpPCIIUBAOIINUMHUCA MMPpAMBIMHU. Bzaumuoe PacCIioJIOKCHHUC
MJIOCKOCTEW. BpIUMCIeHHE pacCTOAHUN MEXKIYy TOYKOH U
IJIOCKOCTBIO

16 KpuBble BTOpOro mnopsnka HX TIE€OMETPUUYECKHUE CBOMCTBA.
VYpaBHeHUs amurca, runepoonsl, napadbonsr OO0Iee ypaBHEHHE
KpHBOU BTOpOro nopsiaka. [IpuBeaeHne KpuBoil BTOPOTO MOpsIKa
K KaHOHM4ecKoMy BUY. IIoBEpXHOCTH BTOpPOTro Mopsiika

N —

4. Y4eOHO-MeTOoaMYecKOe U MHGOPMALTMOHHOE o0ecredeHne

4.1. HopmartuBHblie 10KyMeHTbI 1 'OCThI

®I'OC 15.03.01. Mamunoctpoenue. 2021.

AxaneMuyecKkuii yueOHbIH IJ1aH 10 HampaBieHuio noArotoBku: 15.03.01 Mammuoctpoenue.
[Tpoduns: O6opynoOBaHHE U TEXHOJIOTHH CBAPOYHOTO ITpon3BoAcTBa. Dopma oOydeHms —
ouHas. 2026.

Marpunia pacnpeneneHus  KOMIETEHUMA 1O  HampaBiieHuro  noarotoBku — 15.03.01
MarmmHoctpoenue. [Ipodpuns: O6opynoBaHre U TEXHOJIOTUU CBAPOYHOT0 pou3BoIcTBa. Dopma
o0ydenust: ounas. 2026.

Vka3 Ilpesunenra Poccuiickoit @enepauuu ot 01.12.2016 Ne 642 «Ctparerun Hay4dHO-
TEXHOJIOTH4ecKoro pa3Butus Poccuiickoit denepanmm.

[Ipuka3z MunuctepctBa obpasoBanusi U Hayku Poccuiickoit ®@eneparuu ot 23.08.2017 Ne 816
«O6  yrBepxnaeHun  [lopsaka  mpuUMeHEHUs — OpraHM3alMsIMH,  OCYIIECTBISIOIIMMU
00pa30oBaTeNbHYIO EATEIBHOCTD, 3JEKTPOHHOTO 00Y4EHUs, TUCTAHIIMOHHBIX 00Pa30BaTEbHBIX
TEXHOJIOTUH NPH peanu3ai 00pa30BaTENIbHBIX IPOrPaMM».

4.2. OcHoBHas JuTEpPaATypa

3abonorckuii B.C. JIuneiinas anrebpa u aHaTUTHYECKask TeoMeTpus (YIeOHBIH KOMILIEKC):
yaeOHoe nocobue, 2-¢ uza. Ctep. M.: Uzn-so MHOPA-M, 2022. 309 c. (Briciiee o6pa3oBanue:
OakanmaBpuar).

Cupotuna W.K. Jluneitnas anre6pa u aHaIMTUYECKasi TEOMETPHS: HHTEPAKTUBHBINA KypC:
yuebHoe nocobue ans By3oB. CII6, M3a-Bo Jlans, 2022. 180 c.
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3. Kypc neknuii mo nuHelHOH ainreOpe M aHAIUTUYECKOHW TreoMeTpuu: ydebHoe mocoOue. //
Kynpsasues b.1O., Matsm B.U., [Tokazees B.B., Uepkecosa I'.B.. M.: MI'TY «MAMMN», 2009. —
362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. SnexTpoHHBIi pecypc. |

4.3. JlonoJHHUTeJbHAS JUTEPATYypa

1. Kpatkwuii kypc Beicuieil MaTeMaTHKHU [ DNIeKTpOHHBIH pecypc]: y4el. - DneKTpoH. aaH. - Mocksa:
HamxoB u K, 2017. - 510 c. [Pexxum noctyma: URL: https://e.lanbook.com/book/93522. - 3ar. ¢
JKpaHa.] .

2. 3y6koB B.I'., JIsxoBckuii B.A., Mapteinenko A.M., Munocues B.b., Ilymkape E.A. Kypc
MaTEeMaTHKH JIJIs1 TEXHUYECKUX BBICIINUX Y4eOHbIX 3aBenenuit. Yactu 1-4. M.: MY, 2012. 400
9K3.

3. Wnbun B.A., ITo3usk O.I'. Ananutudeckas reometpusi. M.: Hayka. ['naB. pea-us pusuko-maTem.
nuT-pel, 1988. 224 c.

4. bexnemuiues, /I.B. Pemenue 3agau u3 Kypca aHaJIUTUYECKON T€OMETPUH U JTMHEHHON anreOpsl
[DnexkTpoHHEbI pecypc]: yueb. mocobue - DnekTpoH. AaH. - Mocksa: ®usmariut, 2014. - 192 c.
[Pesxxum noctyna: URL: https://e.Janbook.com/book/59632. - 3ar:. ¢ skpana. ]

4.4. DiaexkTpoHHBbIE 00pa3oBaTebHbIE PECypPChl

[IpoBeneHne 3aHATHNA W aTTeCTAllMii BO3MOXXHO B JAUCTAaHIIMOHHOM (opmaTe ¢ NPUMEHEHHEM
CUCTeMBbl JUCTaHIMOHHOTO o0yuyeHus yHuBepcuteTa (CIO-LMS) Ha ocHOBe pa3pabOTaHHBIX
kadeaporr «MaTtemaTrkay >JIEKTPOHHBIX oOpa3zoBarenbHbIX pecypcoB (DOP) mo Bcem pazaenam
POTPaAMMBI:.

Hassanue D0P

Jluneiinas u BektopHas anredpa | https://online.mospolytech.ru/course/view.php?id=3368
AHanuTH4ecKasi TeOMETPHS https://online.mospolytech.ru/local/crw/course.php?id=2843
Jlunetinas anredpa u | https://online.mospolytech.ru/course/view.php?id=462
aHAJIMTUYECKasi TEOMETPHS

Pazpaborannsie JOP BKII0OUAIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsook mpoBeneHuss pabOT B IUCTAaHIMOHHOM (OpMaTe YCTaHABIMBACTCS OTACIbHBIMU
pacropsKeHUsIMU IIPOPEKTOpa Mo yueOHOI paboTe u/uiu IeHTPOM Y4eOHO-METOANYECKON paboTHI.

Kaxnapiit crymeHT obOecrieueH WHAWBUIYAIbHBIM HEOTPAaHUYECHHBIM JOCTYIIOM K 3JICKTPOHHOM

OMOJIMOTEKE MOCKOBCKOIO ITOJIUTEXA

https://online.mospolytech.ru/course/view.php?id=7621&section=1 .

WHuTepHeT-pecypchl  BKJIIOYAIOT YICOHO-METOJAMYCCKHE MAaTepHaabl B JJCKTPOHHOM BHJIE,

MpeJICTaBICHHBIE Ha caiiTe mospolytech.ru B pa3nene: «lleHTp MaTeMaTuyecKoro 0Opa3oBaHUS)

(http://mospolytech.ru/index.php?1d=4486,

http://mospolytech.ru/index.php?id=5822);

[Tone3nple yueOHO-METOAMYSCKHE U MHPOPMAITMOHHBIC MaTePHAJIBI TPEICTABICHBI Ha calTax:
http://exponenta.ru, http.//eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[TepeueHs pecypcoB HHPOPMAIIMOHHO-TEICKOMMYHUKAIIMOHHOW ceTH «HTepHeT» IJIT OCBOCHHUS

TUCIUILIMHBL: www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JInueH3MoHHOE ¥ CBOOOIHO pacpocTPpaHsieMoe MPOrpaMMHoOe
o0ecreueHue
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Ne| HaumenoBanue | Pazpadorunk I1O JoctynHocTh Ccbliika Ha Equnblii peectp

(mpaBoobaanaren | (JMIEH3NOHHOE, | POCCHICKHUX MPOrpaMM AJisi
b) CBOOOIHO 9BM u B/l (mpu Hagan4um)
pacnpocTpaHsieM
oe)
1 [ Astra Linux | OOO JInneHsnoHHOE https://reestr.digital.eov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540

ACTPA" 36

2 | MoiiO¢uc OO0 "HOBBIE JlnneH3noHHoe https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_1d=9433
TEXHOJIOT 1" 75

4.6. CoBpeMeHHbIe TPpodecCHOHATBHBIE 0a3bI JAHHBIX U HHGOPMAIITUOHHBbIE
CIIPABOYHbIEC CUCTEMbI
Ilepeuens pecypcoB ceTu UHTepHeT, 1OCTYNHBIX AJ5 OCBOCHHS AUCHUILINHBI:

HanmenoBanue

Ccpuika Ha pecypce

HoctynHocTh

NupopManinoHHO-CIIPABOYHbIE CHCTEMbI

Stack Overflow

https://stackoverflow.co

JocTtynHa B cetn

HNutepuer 6e3

O6paBOBaT€.HBHBIX CTaHAapTOB
BBICIIETO OOpPa30BaHUS

m/ y
OrpaHUYEHUN
Nudopmannonnsie pecypest Cetnt | http:// www.consultant.ru | JlocTymHo
Koncynprantlnoc
ITopran ®enepanbHbIX
roCyapCTBCHHBIX http://www.fgosvo.ru. JoctymHo

JIeKTPOHHO-0HOJINOTEYHbIE CHCTEMbI

ru/

Jlanb https://e.lanbook.com/ JlocTynHa B ceTu
HNutepuer 6e3
OrpaHUYECHUN

IPR Books https://www.iprbookshop | loctynna B cetn

HNutepuer 6e3
OrpaHUYECHUN

IIpodeccnonanbHbie 6a3bI JAHHBIX
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baza nanHbIx HaydIHOU http://www.elibrary.ru JloctymHo
3JICKTPOHHOU OMOIMOTEKH
(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JoctymnHo
noJmTeMaruyaeckas pedepaTuBHO-
6ubnuorpaduueckas u
HayKOMEeTpHUeCKas
(bubmmomeTpuyeckas) 6aza JTaHHBIX

5. MaTepuajibHO-TeXHH4YeCKOe obecnedeHne JUCHUMTITUHbI

MarepuanbHO — TeXxHMYecKas 0a3a yHHBEpcHUTETa OOecleyrBaeT MpPOBeIEeHHE BCEX BHUIOB
3aHSATHH, TPEAYCMOTPEHHBIX y4eOHBIM IUIAHOM, W COOTBETCTBYET ACHCTBYIOIIMM CAaHUTApHBIM U
IPOTHBOIOXKAPHBIM MPABUIIaM H HOPMaM.

Kagenpa «Maremartika He pacnosiaraeT COOCTBEHHBIM ayAUTOPHBIM (POHIOM M UCTIONB3YET
y4eOHbIe ayTUTOPUH U3 00I1Iero GoHa YHUBEPCUTETA.

[lpy HEOOXOAMMOCTH A TPOBEACHHUS WHTEPAKTUBHBIX  IMPAKTUYECKUX  3AHITHH
UCTIOJIb3YIOTCS] KOMITBIOTEPHBIE KJIaCChl YHUBEPCHUTETA.

6. MeToauyecKkue peKoMeH AU

6.1. MeToanuecKue peKOMeHIANUM ISl TPeNoAaBaTe/isi M0 OPraHu3auuu 00ydeHust

[Ipexxne Bcero, cienyer oOpaTUTh BHUMAaHHE CTYJEHTOB Ha TO, YTO MPAKTUYECKH BECH
M3Yy4aeMblil IMH MaTepual He TpeOyeT KaKoh-Tubo crenranbHON (AOMOHUTEIHHOMN ) TOATOTOBKH U
BIIOJIHE MOXXET OBbITh YCHEIIHO M3YY€H, €CJIM CTYACHTHI OYAYyT MOCELaTh 3aHSTHUS, CBOEBPEMEHHO
BBHITIOJHATh JIOMAIllHUE 3aJaHWsl U TOJB30BaThCs (MPU HEOOXOAMMOCTH) CHUCTEMOW TUIAHOBBIX
KOHCYJIBTAIIMI B TEYEHUE KaXKI0ro cemecTpa. Bomenmue B Kypc MaTeMaTUKH pa3Jeibl SBISIOTCS
KJIACCUYECKHMU, B TO K€ BpPEMsI OHU IPAKTUYECKH OPUEHTUPOBAHBI, TAK KaK MMEKT IMIUPOKOE
pacnpocTpaHEHUe Il PELEHUs PA3HOTO poja 3a/1ad BHYTPU CAMOW MAaTE€MaTWKU U IMPHUKIAIHBIX
3a7a4. MIX OCBOEHHE MOMOXKET CTyAEHTaM JIOTHYECKH BEPHO, apryMEHTHPOBAHO W SICHO CTPOUTH
YCTHYIO M MHCBMEHHYIO peub, YCIENIHO NMPUMEHATh HAKOIJICHHBbIE 3HAHUS B MPO(ECCHOHATHLHON
JIEATEIIbHOCTH.

HeoOxomuMo ¢ camMoro Havana 3aHSATHI PEKOMEHIOBaTh CTYJEHTaM OCHOBHYIO H
JIOTIOJTHUTEIbHYIO JIUTEPATypy, @ B KOHIIE CEMECTpa JaTh CIHCOK BOMIPOCOB JUISl MOJATOTOBKH K
JK3aMEHY.

Ha nmepBomM 3aHATHY IO TUCIUILIMHE CIIEAYeT 0053aTeIbHO MPOUH(DOPMHUPOBATH CTYICHTOB
0 BHJIe U opMe MPOMEKYTOUYHON aTTECTALUU 10 TUCIUIUIMHE, CPOKAX €€ MPOBEICHUS, YCIOBUAX
JIOITYCKA K MMPOMEXYTOYHOM aTTECTALMH, IPUMEHSIEMBIX BUAAX TPOMEKYTOUYHOTO KOHTPOJIS.

N3noxenne TEOPETHUYECKOrO0 Marepuana JOJDKHO CONPOBOXKAATHCS WILIIOCTPATUBHBIMU
npuMepamMu, TIIATEIILHO OTOOpaHHBIMU MpEroaBaTelieM TaK, YTOObl TEXHUYECKUE TPYIHOCTH W
BBIKJIAIKM TPU PELIEHWH 33Ja4d HE OTBJIEKAJIM OT TIJIABHOIO: OCMBICIEHUS HJAEH U CYTH
npuMeHsieMblXx MeToJIoB. CreayerT BcerJa yKa3blBaTh MPUMEPhl MPAKTUUECKOrO0 TMPUMEHEHHS
PacCMOTPEHHBIX Ha 3aHATUSAX YPaBHEHUM U (HOPMYIL.

[TpakTudeckue 3aHATHUS JOJDKHBI OBITh OPTaHW30BaHBI MPEMOAaBaTeNIeM TaKkuM 00pa3om,
yTOOBl  OCTaBAJIOCH BpeMsl Ha IEPUOJUYECKOE BBIIIOJIHEHHWE CTyJEHTaMH HeOOJbIION
CaMOCTOSITENILHOM pa0bO0ThI B ayAUTOPHUH IS IPOBEPKH YCBOCHUS U3JI0KEHHOTO MaTepHaa.
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[IperonaBaTens, BEOyLINH MPAaKTUYECKHE 3aHATHS, MOOJDKEH COTJIACOBBIBATH Yy4eOHO-
TEMaTUYECKHH TUIaH 3aHSATUH C JISKTOPOM, HCIIOJb30BaTh CAMHYIO CUCTEMY 0003HAYCHHI.

[IpenonaBaTemnto cneayer qJOOMBaThCA CUCTEMAaTHYECKON HETPEPhIBHOI pabOThI CTYICHTOB B
TE4YEHHUE CEMECTPa, HEOOXOAUMO BBISBIIATH CHIIBHBIX CTYACHTOB U IIPUBJIEKATh UX K HAY4HOU padoTe,
K Y4aCTHUIO B Pa3HOI'0 poJia OJUMIINAAAX U KOHKypcax.

CTyZIeHT JOKEH OIyINaTh 3aMHTEPECOBAHHOCTD MPENOAaBaTeNsl B JOCTH)KEHHHA KOHEYHOTO
pe3ysbTara: B IpHOOPETEHNHU 00YyJaIOIMMUCS IIPOYHBIX 3HAHUH, yMEHUH U BIIaJICHUST HAKOTUIEHHON
uHpopManuel Uil peleHus 3a1a4 B Ipo(PeCCHOHANBHOM e TETbHOCTH.

6.1.1. O0pa3oBaTe/ibHbIE TEXHOJIOTHHU

Bo3MoxHO TpoBeneHHE 3aHATHH M aTTecTalluid B JUCTAaHIIMOHHOM (opmaTe ¢ NPUMEHEHHEM
CUCTeMBbl JucTaHIHMOHHOro oO0yuyeHus yHuBepcutera (CIIO-LMS) Ha ocHOBe pa3pabOTaHHBIX
kadeapoi «MaremaTrka» dJIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB (DOP) (cm. m.4.4).

[Mopsimox mpoBeneHWs pabOT B AWCTAHIIMOHHOM (OpMare YCTAaHABIMBACTCS OTACIbHBIMH
PacopsDKEHHUSIMU TIPOPEKTOPA MO yIeOHOH padoTe M/WiIH IIEHTPOM y4eOHO-METOINYECKON PabOTHI.

6.2. MeToz[qucxne YKasaHus 1Jist oﬁyqamumxm m0o 0OCBOCHHMIO
JAUCHUITIIMHBI

Pa3nes: 3neMeHTBI THHEHHOH ajaredpbl

Matpunsl u onpeaeaurenau. [Ipexae Bcero, CTyIeHT JOKEH MOHATh, YTO MaTPHIIA — ITO
Tabnuia yrcen (IprudeM Ta TabIuIa MOKET UMETh OJMHAKOBOE YMCIIO CTPOK M CTOJIOIIOB, @ MOXKET
OBITh U MPSMOYTOJIBHOM ), & OTIPEACTUTENb- 3TO YUCIIO, 3aIMCHIBAEMOE B BUJIE KBAAPATHOW TAOIHUIIBI,
TO €CTh ONPEACIUTENH CYIECTBYIOT TOJIBKO Y KBaPATHBIX MATPHIL.

Crnenyer oOpatuTh 0co00€ BHUMaHHE HA ONEPAIMI0 YMHOXKEHUS MIPSIMOYT'OJIBHBIX MAaTPHUIL U
MOHSTh, KaKUM IOJIy9aeTCs IMOPSIOK MaTpUIlbl — mpou3BeacHUs. OCOOCHHOCTh MaTPHI] TaKXKe

COCTOMT B TOM, 4YTO IIPOM3BEIEHHME MATpHIl He INepecTaHoBouHo, To ecTh AB# BA Cnenyer
00s13aTeNbHO YOETUTHCS B 3TOM, PEIIMB COOTBETCTBYIOILIUE 3a4a4H.

BaxHbIM sBisieTcss moHATHE OOpaTHOM Marpuibl. Hamo 3HaTh ycloBHE CYyIIECTBOBAaHUS
o0paTHOM MaTpuIbl U aNropuTM ee nocTtpoeHus. [locie ee BhIUMCIIEHUS 1€NecO00pa3HO JeniaTh

NPOBEPKY TNPABWIBHOCTH pELICHUS, BHIIONHHB omnepaumto ymuoxenus 4 A=E (nomkua
MOJTYYUTHCS SAMHUYHAS MAaTPHUIIA)

[Ipu u3yueHUM omnpeneauTenell HaJ0 YETKO YCBOUTH MOHSTHUS MHUHOpA, alredpandecKkoro
JIOTIOJTHEHMS, 3HAaTh MHOTOYHMCIICHHBIC CBOWCTBA ompeaenutens. J[Is OCBOGHHS TEXHHUKH
BBIUMCJICHHS OIpeneauTeNnell 1enecoo0pa3sHo, BbIOpaB MPOU3BOJIBHBIM OMpeNeInTeNb BbIIIE
TPETHEro MOPSJIKA, PACKPHITH €0 PA3IIMYHBIMH CIIOCOOAMU, TPUMEHSS PA3JI0KEHHE U TIO CTPOKaM U
no cronbmam. OOpaTuTe BHUMaHWE, KaKHe CTPOKHU (CTOJIOIBI) MPEANOYTHTEIbHEE BRIOUPATH IS
PACKPBITUS ONPEACTUTENS, YTOOBI YIIPOCTUTH ero Berunciaenne. OcobenHo 3¢ pekTUBHO BBIYHCICHHUE
OTIpEICNIUTENS C MOMOIIBIO0 AIEMEHTAPHBIX MpeoOpa3oBaHUil, MPUBOAAIIMX €0 K TPEYroJbHOMY
BUJTY.

[Ipu n3ydeHuu pemeHnii CUHCTeM JIMHEHHBIX anreopanueckux ypaHeHui (CJIAY) obparute
BHUMAaHME, MPEX/E BCErO, Ha TOHATUE PEIICHHS] CUCTEMbI U YCJIOBHUS CYLIECTBOBAHUS PEUICHUN B
3aBHCHUMOCTH OT COOTHOIIEHHSI MEXKIY PAHTOM MAaTPHIIbl, PAHTOM PACIIUPEHHON MAaTPUIbl CUCTEMBI
U YHMCJIOM HEU3BECTHBIX M ypaBHeHuH. OOpaTuTe BHUMaHHE Ha YCIOBHs HpUMEHEHHUs (popmyi
Kpamepa u wmeroma oOpartHoi Matrpuilbl. BHUMaTenpbHO pazbepuTe NPUMEPHI PEIICHUS
IPOM3BOJILHBIX CHUCTEM JIMHEWHBIX ajreOpanuecKux ypaBHEHHMH MeTonoMm [aycca (BBeneHue
0a3UCHBIX ¥ CBOOOIHBIX TIEPEMECHHBIX ).

Pa3nes: JeMeHThbI BEKTOPHOH aJaredpnl
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[Tpu u3ydeHun qaHHOW TeMbl OOpaTUTEe BHUMAHKUE HA JIMHEHHBIC ONEPalUy HaJl BEKTOPaMH,
Ha MMOHATHSI JTMHEHHOW HE3aBUCUMOCTH W JIMHEWHON 3aBUCUMOCTH BEKTOPOB, Ha (DyHIaMEHTaIbHOE
NoHATHE 0a3uca BEKTOPHOTO IMPOCTPAHCTBA (M OPTOHOPMUPOBAHHOIO 0Oa3mca), Ha Pa3JIOKEHUE
BEKTOpa 1o 6a3ucy.

3HaTh OIpeJesieHUue, TeOMETPUUECKUE CBOMCTBA CKAJSIPHOTO, BEKTOPHOTO U CMEIIAHHOTO
MPOU3BEICHUS] BEKTOPOB, (hOPMYIIBI AJIsl UX BBIYMCIEHUS B BEKTOPHON M B KOOPAWHATHOU (popme.
OO0s3aTeNnbHO 3HATH W YMETh TIPOBEPSITH YCIOBUS OPTOTOHAIBHOCTH, KOJUIMHEAPHOCTH W
KOMIUTAHAPHOCTH BEKTOPOB.

Pa3nesi: KOMIJIEKCHbIE YHCJIa 1 MHOTOYJIEHBI

B ostom paznene, mpexiae Bcero, Haa0 MOHSTh, YTO KOMIUIEKCHOE YHCIO SBHJIOCH
pacliMpeHreM TIOHATHSI JEHCTBUTENBHBIX YHUCEN, 3HATh OIpelneicHre W Tpu (GOpMbl 3amucu
KOMILJIEKCHOTO yucina (anreOpanyecKkyro, TPUTOHOMETPHUYECKYI0 U  TIOKa3aTelbHYIO),
TeOMETPUYECKYIO MHTEPIPETALNI0 KOMIUIEKCHOTO YHCIa M B3aUMHO-OJHO3HAYHOE COOTBETCTBHE
MEX/1y MHOXKECTBOM KOMITJIEKCHBIX YHCEN ¥ MHOXECTBOM TOUYEK KOMILJIEKCHOM MIIOCKOCTU. 3HATH
dopmymy Diinepa. KoMiiekcHble Uncia MOKHO H300paXkaTh C TOMOIIbIO BEKTOPOB Ha KOMITJICKCHOM
riockocTH. [ToaTomy orneparuu cjaoKeHus U BBIYUTAHUS KOMIUIEKCHBIX YHCET MOTYT ObITh CBEICHBI
K OTIepaIUsIM CJIOKCHHSI U BEIYUTAHUSI COOTBETCTBYIOIINX BEKTOPOB.

Hago 3Hath W yMeTb BBINOJHATH OINEpalMM YMHOXKEHUS, JENeHUS, BO3BEACHUS B
MOJIOKUTEIBHYIO CTENEHh KOMIUIEKCHBIX YHCEJ, 3alMCaHHBIX B TPUTOHOMETpPUYECKO (opme,
U3BJICYCHUS KOPHS N-0M CTENEHN U3 KOMILJIEKCHOTO YHUCIIA.

Cnemyer oOpaTuTh BHMMaHHWE Ha TO, YTO MHOXKECTBO KOMIUICKCHBIX YHCEN SIBIISICTCS
3aMKHYTBIM, TO €CTb Jit00as anreOpanyeckast onepanus HaJl KOMIJIEKCHBIMU YHCIIaMH HE BBIBOJUT 32
peeNbl 001acTH KOMIUIEKCHBIX YUCEIL.

Hazo 3HaTh pasnuuHble BUBI PA3JI0KEHHUS] MHOTOUYICHA HA MHOXKHUTEINN JUIsl CIIy4aeB, KOoraa
Cpeau KOpHEH MHOTrOWIeHAa MOTYT OBITh KpaTHBIC, KOMIUIEKCHBIE KOPHH. DTHU CBEACHHUS OYyIyT
HCIIOJIb30BAThCS, HAIIPUMED, B UHTETPAIIbHOM UCYUCIICHUH IPU BHIYMCIIEHUU HHTETPAJIOB OT APOOHO-
paroHaIbHBIX (DYHKIUH, IPU PEIICHUN JIMHEHHBIX OAHOPOIHBIX MU depeHIINATBHBIX YPaBHEHHMA
N-TO TOPSAJZIKA C MOCTOSTHHBIMHU KO3 pUrreHTamu.

Pa3nesn: AHajMTHYeCKAsl reoMeTpus

[Ipy w3ydyeHHM AHAIUTUYECKOW TE€OMETPUHU CIEAYET, MPEXKIE BCEro, MOHATh, YTO €€ 3aJayei
SIBJISIETCS. U3YYCHHUE T€OMETPUUECKUX OOBEKTOB IMPH IMOMOIIM aHATUTHYECKIX METOJIOB anreOpsl 1
MaTeMaTUYeCKOro aHaiu3a. B OCHOBe Takoro mnoaxoia JEXKHUT METOJ KOOpAWHAT, BIIEPBBIC
cucremarnuecku npuMeHeHHbIH P. Jlekaprom. OCHOBHBIE MOHSTHS T€OMETpUU (TOYKA, TpSIMas,
IUIOCKOCTh) SIBJISIFOTCSL HEOIpEAeNsieMbIMU, U JUISI UX OMHCAHHS MPUMEHSETCS aKCHOMaTHYeCKHM
METO/, TIO3BOJIAIONINI YCTAHOBUTH B3aMMHO OJIHO3HAYHOE COOTBETCTBUE MEXK/1Y MHOXKECTBOM TOUEK
IpsIMON U MHOYKECTBOM JEHCTBUTENBHBIX YHCE U, TAKUM 00pa30M, BBECTH CUCTEMY KOOPIMHAT.
Hano yetko ycBouTh paznuyHbie (HOpMBI ypaBHEHUH MPSIMON U TUIOCKOCTH YMETh MEPEXOIUThH OT
021HOI1 (hopMbI K Apyroit. CiaenyeT OCMBICIUTD U YCIIEUTHO MPUMEHSTh PEIICHUS KIaCCUYECKUX 3a1a4
AHATUTUYECKOW T€OMETPUU O B3AUMHOM PACTIONIOKEHUH MPSIMBIX U IJIOCKOCTEH, YMETh OMPEAeIsiTh
YIJIbl U PACCTOSIHUSL MEXAY Pa3IMYHBIMU F€OMETPUUECKUMU 00BEKTaMHU.

OTMeTHM B 3aKJIIOUEHHUE, YTO YCIENIHOE M3YYCHHE NUCHUIUIMHBI « JIluHeiHas anrebpay,
npuoOpeTeHne HEeOOXOAMMBIX KOMIIETEHIMI, YMEHHIl M HaBBIKOB BIIAJIEHUS MaTeMaTUYECKUM
anmapatoM TpeOyeT OT CTYAEHTOB OOJIBIION CaMOCTOATENbHOM paboTel. OOpaTHTE BHUMAHUE, YTO
KOJIMYECTBO YacOB, OTBOJAMMBIX Ha CAMOCTOSITENIbHYIO pa00OTy B COOTBETCTBUU C YUECOHBIM IJIAHOM,
0OJIBIIIE YKCIIa 9YaCOB, OTBOJAMMBIX HA BCE BUBI Ay TUTOPHBIX 3aHSATUH.

7. ®OoHI OLICHOYHBIX CPEACTB

7.1. MeToabl KOHTPOJISAA M OLICHUBAHMSA Pe3yIbTATOB 00y4eHus!

Jlis KOHTpOJS YCHEBAaeMOCTH W KadecTBa OCBOCHMS JTUCIUIUIMHBI HACTOSILIEH MIporpaMmMmoit
MPElyCMOTPEHBI CIIEAYIOIINE BUbI KOHTPOJIS:

15



- KOHTPOJb TEKYIIEH yCIIeBaeéMOCTH (TEKYIIUI KOHTPOJIb);

II

OMEKYTOYHAsI aTTeCTAIMs (IK3aMEH).

Ne /i1

Bun xouTpons
pe3yJbTaToOB
oOy4eHus

HaumenoBanue
KOHTPOJIA
pe3yJIbTaToOB
o0y4yeHHs

Kpartkast xapakTepucTHKa KOHTPOJIS
pe3yIbTaTOB OOyUCHHS

PacuerHo-
rpaduueckas
paborta

Texymmit

OO6yuarommiics B TEUCHUE cemecTpa
CaMOCTOSITENIbHO BBINIOJIHSACT PSJI pacyeTHO-
rpapuueckux paboT mo Teme pasaena. llpu
IpOBEPKE MPENoaBaTeNb OIICHUBAECT KaueCTBO
oopmIteHHs, TPaBUIBHOCTH PAaCYETOB.

KoHnTponbHas
paborta

Texymmit

Pemenue KOHTPOJIbHOU paboThI
OCYIIECTBIISICTCS HA  IIOCIEJAHEM  3aHSATHH
uzydaeMoro paszaena. KonrponpHas paboTa
BBITTOJTHSICTCSI WH/IMBHUTyaTbHO KX IBIM
cryaentoM. llpu mpoBepke mpenogaBateib
OLCHUBACT IMMPpaBUJIbBHOCTDH MPOU3BCACHHBIX
pacyeTos.

Tect

Texymmit

TectupoBaHue MNPOBOAUTCS Ha IOCIEIHEM
3aHATUM U3ydaeMoM Tembl. TectupoBaHue
OCYyLIECTBIsAETCS,  JUOO  THpU  TOMOLIH
KOMIIbIOTEPHOM CUCTEMBI TECTUPOBAHMUS, THOO C
UCIIOJIb30BAHUEM BBIIAHHBIX TECT-3aJaHUM Ha
OymMa)kHOM HocuTene. B pamkax TecTupoBaHHs
IIPOBEPSETCS] 3HAHNE TEOPETUUECKOM Oa3bl.

DK3aMeH

IIpomexyTOUHBIN

[TpomexxyTouHast arrectanus OOyJaroIIUXcs B
dbopMe sK3aMeHa MPOBOAUTCSA MO pe3yibTaTam
BBITIOJIHEHHUSI BCEX BHUJOB Y4YeOHOW paboOTHI,
IPEIYCMOTPEHHBIX Y4€OHBIM TJIAHOM IO JTaHHOU
JUCLUIUINHE, TpU  OTOM  YYHUTBHIBAIOTCSA
pe3yJbTaThl TEKYIIEro KOHTPOJS YCIeBaeMOCTH
B TeueHue cemectpa. OlleHKa CTENEHU
JOCTIDKEHUST  OOyYarolMMUCS  IUIAHUPYEMBbIX
pe3ynbTaToB  OOy4YeHHMs] [0  JUCHUIUIMHE
MIPOBOAMTCS MPEIOIaBaTeNeM, BEAYIIIUM 3aHATUS
[0 JUCUUIUIMHE METOJIOM 3KCHEPTHOM OLEHKH.
[Io wroramMm mnpOMEXyTOYHOM aTTECTAlUU II0
JTUCIUIIMHE BBICTABJISICTCS OL[EHKA «OTIUYHOR,
«XOPOILIO», «YIOBJIETBOPUTEIHHO» WIH
«HEYAOBIETBOPUTEIBHOY.

7.2.

IIIkana 4 KPUTEPUH OLleHUBAHUS Pe3YJIbTATOB 00yYeHH

[TokazaTenemM OLIEHMBAaHUS KOMIETEHIMH Ha pa3IMYHBIX JTanmax HMX (OPMUPOBAHUS SBISETCS
JTOCTIKCHHE 00yUJarOIIMMHUCS TUTAHUPYEMBIX PE3YIbTaTOB OOYUCHHSI IO TUCITUTIIINHE (MOJIYIIIO).

IToxa3zarTenn

Kpurepun oneHuBanus

HeynosjieTBOpUTEJIHLHO

YnoBieTBOPUTEIBLHO Xopouo OT1auyHo
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3HATh: OO6yuatrouuiics OO6yuatrouuiics Ob6yuatommii | OOyuaronm
JIEMOHCTPHUPYET TOJTHOE | IEMOHCTPUPYET cst cs
TCOPCTHHCCKUC | greyTeTBHE MM HETIoJTHOe JIEMOHCTPHPY | AEMOHCTPH
OCHOBBL HEI0CTaTOYHOE COOTBETCTBHE €T YaCTUYHOE | pyeT
JIMHCHHON COOTBETCTBHE CJIEYIONIMX 3HAHUM: | COOTBETCTBH | HOIHOE
amredpsl M | ¢renviomux 3HAHM: e COOTBETCTB
AHAJTUTUYECKON TEOPETHYCCKHE CeyIOMuX | He
T€OMETPHH, TEOPETHUCCKHUE OCHOBBI | OCHOBBI IMHCHHOI SHAHMIL: CoteTyromIH
KOMIUICKCHBIE | JIMHEHHOM anrev6p51 " anreOpsl U 5 X 3HAHMI:
YHCIa. aHATTUTHYECKON aHATTUTHYECKOU TEOPETUYECK
T€OMETPHH, T€OMETPHH, 1€ OCHOBBI TeopeTuyec
KOMILIEKCHBIE YNCIIa. KOMIUICKCHBIC YNCIA. | JIMHEHHOM KHE OCHOBBI
anreOpsl U JTUHEWHOU
aHAJMTUYECK | anreOpsl U
ol AHAIUTHAYEC
FEOMETPHH, KOt
KOMIUIEKCHBI | TEOMETPHH,
€ ymcna. KOMILJIEKCH
bI€ YHCIIA.
Homyckatorc
o Coboano
HE3HAYUTENIb | OTEPUPYET
HBIE OIMUOKH, | TPHOOPETEH
HETOYHOCTH, | HBIMHU
3aTpyJHCHUS | 3HAHUSIMH.
npu
AHATTMTHYECK
ux
OTepaLusX.
yMeTh! Obyuatouuiics He ymeer | OOyvaromuiics Ob6yuatommii | OOyuaronm
WJIU B HEJOCTATOYHOU JEMOHCTPUPYET cA e
PeLIATh 3aAYM | creneny ymeer: HETOJTHOE JIEMOHCTPHPY | AEMOHCTPH
1 YHPaXKHCHIA COOTBETCTBHE eT YaCTHYHOE | pyeT
HCTIONIB3YA peLIarh sajadn 1 CJIEIYIOIIMX YMEHUH: | COOTBETCTBH | HOIHOE
OCHOBHBIC YIPaKHEHUS HCIIOTB3YS e COOTBETCTR
METO/BbI, OCHOBHBIE METO/IBI, peniath 3a1a4u u creyiommx | e
U3yYCHHBIC B M3Y4CHHBIC B Kypce yIpaKHEHUS yMeHHiT: CoteTyromH
Kypee TUHEWHOU anrev6pe u WCTIOJB3Ysl OCHOBHBIC X YMEHHii:
TUHEWHOU AHATTUTHYECKOU METO/IbI, U3YYCHHBIC B | pEIIaTh
anredpe u reoMeTpuu; Kypce JIMHEUHOU 3a7a44 U pearb
AHAJTUTUYECKON | ONEpUpOBATh C anredpe u YIpaXHEHUS | 3a]a4d U
TeOMETPHH; KOMILIEKCHBIMHU AHATTUTHYECKOU UCTIONB3YS yIpakHEHU
OIIEPUPOBATH C | YUCIIAMH. reOMETPHH; OCHOBHBIC s
KOMILJIEKCHBIMHU OIIEpPUPOBATH C METO/IBbI, UCTIOJB3Ys
YHCIIAMH. KOMILJIEKCHBIMHU M3yYeHHBIE B | OCHOBHBIE
YHCIIAMH. Kypce METO/IBI,
Jonyckarores JIMHEHOM W3y4YECHHBIE
3HAUYUTENbHbIE anredpe u B Kypce
OLIMOKH, TPOSIBIISICTCS | aHAIUTUYECK | JTMHEHHOU
HEIOCTATOYHOCTH on anredpe u
YMEHUH, 10 psay TCOMETPHUH; | aHATUTHYEC
IIOKa3aTeei, OIIEpUPOBATh | KO
o0yyaromuics C r€OMETPHH;
UCTIBITHIBACT KOMIUIEKCHBI | OTIEPHPOBAT
3HAYUTEIbHbIC MU YUCIIaMH. | b C
3aTpyJHCHUS MIPH YMmenus KOMILJIEKCH
OIIEPUPOBAHUU OCBOCHBI, HO | BIMH
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YMEHUSAMU TPU UX JOMYCKAIOTCS | YACIAMHU.
MepeHoce Ha HOBBIE He3HauuTenb | CBoOOAHO
CUTYaIUH. HbIE OIIUOKHU, | OIIEpUpyeT
HETOYHOCTH, | MPUOOPETEH
3aTpyJHEHUS | HBIMHU
npu YMEHUSIMH,
aHAJIMTUYECK | MPUMEHSIET
ux UX B
onepanusx, CUTYaIUAX
nepeHoce MOBBILLIEHH
YMEHUH Ha ot
HOBEIE, CJIOKHOCTH.
HECTaH/IapTH
ble
CUTYaIUH.
BJIA€Th: OO0yuarommiics He | O0yuarommiics B O6yuarommii | O0yvaronu
BJIAJEECT 158105 B | HEAOCTATOYHOU Cs YaCTUYHO | Mcs B
HaBbIKAMH HEJOCTATOYHOM CTENEHH | CTENEHU BIIAJIEET: BIIAJICET: HOJITHOM
TpUMCHCHIA BIIajieeT 00beMe
TUHEHHOU HABBIKAMU HABBIKAMU BIIACCT:
anreOpsl U HaBbIKAMU MPUMEHEHUsl | IPUMEHEHUs MIPUMEHEHUS
AHATUTUYECKON | JIMHEWHOU anreOphl U JUHEWHOW anreOphl U | TUHEHHOM HaBBIKAMH
reOMETPUU K AHAJIMTUYECKON AHAJIMTUYECKON anreOpsl 1 [IPUMEHEHHU
€CTECTBEHHOHA | T€OMETPHUH K F€OMETPHUHU K AQHAIIUTUYECK | 5 TMHEWHOU
YUHBIM €CTECTBEHHOHAYYHBIM €CTECTBEHHOHAYYHBIM | OH anreOpsl U
(pusmueckuM u | (puznuecKuM 1 (pu3mveckuM u T€OMETPUU K | aHATUTHYEC
TEXHUYECKUM) | TEXHUYECKHM) 33a/ladyaM. | TEXHUYECKUM) €CTECTBEHHO | KOWU
3a/1auam. 3a/1auam. Hay4YHBIM r€OMETpUHU
OO6yuarommiics (pusuueckum | K
UCIBITHIBAET u €CTECTBEHH
3HAYUTEIBHBIE TEXHUYECKUM | OHAYYHBIM
3aTPYyIHEHUS [IPU ) 3aja4am. (pusngecku
MPUMEHEHUH HAaBBIKOB M 1
B HOBBIX CHTYAIMsAX. Hagpixu TEXHUYECKH
OCBOGHBIL, HO | 1y 3anayany,
JOMYCKAIOTC | Cpo601HO
HE3HAYUTENb | oyvepger
HBIC OIIUOKH, Oy YEHHbI
HETOYHOCTH, | o yaBLIKH B
3aTPYAHCHAS | cprvarpax
pn HOBBIIIEHH
AHATMTUYCCK | o
ux CJI0KHOCTH.
oreparusx,
nepeHoce
YMEHUN Ha
HOBBIE,
HECTaH/IapTH
ble
CUTYaI1H.

IIkaja oueHMBaHUS TEKYLIEr0 KOHTPOJIS.
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HaumeHnoBanue KOHTpOJIA
pe3yIbTaTOB OOyUCHHS

Ixana oreHuBanusg

Omnucanue

Pacuerno-rpaduueckas padota

OtimyHo - Pabora cnana B
CpOK, pacueTHas 1
rpaduydeckast 4acTH
BBITIOJTHEHBI BEPHO, JIHO0
UMEIOTCSI HEZIOUETHI, HE
BIIMSIFOIIE Ha KOHCYHBIH
pe3ynbTar.

Xopomuio - pacyeTHas 4acTh
BBITIOJIHEHA BEPHO, B
rpaduUecKoil yacTu ectb
3aMeyaHus

Y 10BIIETBOPUTENBHO - B
pacyeTHOM YacTH €CTh
3aMeuyaHus, METOJ
BBINOJIHEHUS rpaduyeckoit
YacTH BBIOpaH BEPHBIN

HeynoBneTBopUTeNbHO - B
pacyeTHOU U rpauIecKoit
9acTAX eCTh rpyObIe
3aMeyaHusl.

3amanue Ha PI'P BrimaeTcs Ha
MEPBOM 3aHSITUU
COOTBETCTBYIOIIETO pa3zena
MUCLUILIINHGBI U CAAETCS 10
OKOHYaHHUH U3YYEHUS
COOTBETCTBYIOIIETO paszzena
mucuumianHel. PI'P 1oimkHBL
OBITH BBIIIOJHEHBI 1
0(OpMJIIEHBI B COOTBETCTBHH C
TpeOOBAHUSMU METOTUICCKUX
yKa3zaHUi kadeapol.

KonrponsHas pabora

Otnnyno - Pabora BEICOKOTO
Ka4yecTBa, YPOBEHb
BBITIOJHEHHST OTBEYAET BCEM
TpeOOBaHUSAM, TEOPETUUECKOE
CoJiepKaHue Kypca OCBOCHO
MOJIHOCTBIO, 0€3 MPOoOeIoB,

HE00XO0/IMMBbIE TPAKTUUYECKUE
HaBBIKH Pa0OTHI C OCBOCHHBIM
MarepuaioM chopMUPOBaHBI,
BCE MPETyCMOTPEHHBIE
POrpaMMoil 00ydeHUS
y4eOHBIC 3a/IaHVsI BBITIOTHEHBI,
U060 HEKOTOPBIC U3
BBITIOJTHEHHBIX 3aTaHUIA
cojiepKaT He3HAUUTeIbHbIC
OLIMOKHU

Xopomio - YpoBeHb
BBITIOJTHEHUS paOOThI OTBEYAET
OOJIBITMHCTBY OCHOBHBIX
TpeOOBaHUHN, TEOPETHUECKOE
coJiep>KaHue Kypca OCBOEHO
YaCTUYHO, HO TIPOOEITBI HE
HOCSAT CYIIECTBEHHOTO
XapakTepa, Heo0OXOJMMbIe
MPaKTUYECKHE HaBBIKU PaOOTHI
C OCBOCHHBIM MaTepuajioM B
OCHOBHOM c(hOpMHUPOBaHHI,
HEKOTOPbIEC BUABI 3aJaHUI
BBITIOJTHEHBI C OLTMOKaMH.

3amuTa TeMBI BKIIOYAEeT
pelieHue 3a1a4 B ayJMTOPUH B
TEUYECHHUE OJTHOU Maphl U
MIPOXOAMT MOCTIE U3YICHHS
COOTBETCTBYIOIIETO

paszaeina. bunersl cocToAT U3
BOIIPOCOB, MO3BOJISIOIINX
OIICHUTH CHOPMHUPOBAHHOCTH
koMmeTeHnuii. Ha oTBeTEI
oTBoaMTCA 1,5 yaca.
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Y 10BIETBOPUTEIIBHO -
Teoperuueckoe conepkaHue
Kypca OCBOCHO YaCTUYHO,
HE00XO0AMMBbIE IPAKTUYECKUE
HaBBIKH PaOOTHI HE
chopMHUPOBaHBI, OOJTBITUHCTBO
IPESYCMOTPEHHBIX
IIpOrpaMMON 3aJJaHUl He
BBINOJIHEHO; TIPU
JOIIOJTHUTEILHOU
CaMOCTOSATENIbHON paboTe Ha
MaTepHaoM Kypca BO3MOXKHO
MOBBIIIIEHUE KaueCcTBa
BBINOJIHEHUS YYE€OHBIX
3aJaHUM.

HeynoBneTBopuTenbHO -
Teopernueckoe conepxaHue
Kypca He OCBOEHO,
HE0OXO0IMMBIE TPAKTUUYECKHE
HaBBIKH pabOTHI HE
c(OpMHPOBAHBI,
IIPEyCMOTPEHHbIE
MPOrpaMMOi 3aIaHUs HE
BBITIOJTHEHBI

TecTupoBanue 1o NpoMACHHON
TeEME

Tect conepxut 20 3agaHuid,
IIpaBWIbHBIN OTBET Ha 1
3aJlaHue COOTBETCTBYET 1
Oammy. Bpemst TectupoBanus -
30 munyt. CTygeHrty
MPEIOCTABIIACTCS ABE MOMBITKU
TUTSL IPOXOKIICHHS TECTa.
MaxkcumanbHas OlcHKA 3a TECT
- 20 6aynos. TecT cuutaercs
YCIIELIHO NPONACHHBIM, €CIIU
CTyAEHT Jan He meHee 60%
MPaBUIILHBIX OTBETOB (HaOpas
He MeHee 12 GaioB).

TectupoBanue
OCYIIECTBISETCA, JINOO TIpU
MMOMOIIY KOMITBIOTEPHOM
CUCTEMBI TECTUPOBAHMUS, JTHOO0
C UCIOJIb30BAaHUEM BBIJJAHHBIX
TeCT-3aJJaHUi Ha OyMaKHOM
Hocurele. Bpems
tectupoBanus 30 MuH. 3aTem
OCYUIIECTBJISIETCS IPOBEPKA
TeCTa 3K3aMEHATOPOM U
BBICTABJIIETCS OLICHKA
COrJIaCHO METOIUKH
BBICTABJICHUS OLICHKH.

HIkana oueHMBAHUS MPOMEKYTOUHON ATTECTAIUM: IK3AMEH.

IITkana oneHUBaHUS

Omucanue

OTJIN4YHO

BrinonHens! Bce BBl y4eOHOU paboThI, IPEeTyCMOTPEHHbIE YI€OHBIM
wiaHoM. CTyAEHT JeMOHCTPUPYET COOTBETCTBHE 3HAHW, YMEHHH,
HaBBIKOB MPHUBEIEHHBIM B TalOnMIax IOKa3aTelsiM, OHEpUpyeT
IpUOOPETEHHBIMU 3HAHUSAMM, YMEHHUSIMHU, HaBbIKAMHU, IPUMEHSET UX B
CUTYallUsX MOBBIIIEHHON CIIOKHOCTH, HE MCIBITHIBACT 3aTPyIHEHHH
IIPU AHAJIUTUYECKUX Ollepalusax, NEpPeHOCEe 3HAHUKW M YMEHUHW Ha
HOBBIE, HECTAHAAPTHbIE CUTYAIUH.

Xoporo

BrimotHeHBI Bce BUIBI YU4€OHOM pabOThI, TPEAYCMOTPEHHBIE YIECOHBIM
wiaHoM. CTYAGHT JEeMOHCTPUPYET YaCTHYHOE COOTBETCTBHE 3HAHMWHU,
YMGHHﬁ, HAaBLIKOB INPUBCACHHBIM B TaGHI/II_IaX IMOKa3aTCJIsIM, OTICPUPYCT
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NPUOOPETEHHBIMU 3HAHUSMU, YMEHHUSIMH, HABBIKAMH, TIPUMEHSET UX B
CUTyallMsiX TOBBIIIEHHON cioxHOCTU. [lpu 3ToM Moryr ObITh
JIOTIYIIIEHbl He3HAYUTENIbHbIE OINOKH, HETOUHOCTH, 3aTPYAHEHUS ITPU
AQHAJTUTUYECKUX OIepalusax, NIepeHoce 3HaHUM U yMEHHUH Ha HOBBIE,
HECTaHJapTHBIC CUTYAIIUH.

BrinonHens! Bce Buabl y4eOHOU paboThl, IPEeTyCMOTPEHHbIE YI€OHBIM
wiaHoM. CTyZIEHT JAE€MOHCTPHUPYET HEMOJHOE COOTBETCTBHE 3HAHMH,
YMEHUH, HaBbIKOB TPUBEAECHHBIM B TabauIax IOKa3aTelsM,
VY 10BIE€TBOPUTENHHO JOMYCKAIOTCS  3HAYUTENbHbIE OIIMOKH, TMPOSBISIETCS OTCYTCTBHUE
3HaHUH, yMEHUH, HaBBIKOB I10 PS4y IOKa3aTeseH, CTYACHT UCIIBITHIBACT
3HAQUUTENNbHbIE 3aTPYJHEHUS MPU ONEPUPOBAHMM 3HAHUSAMH MU
YMEHUSIMH [IPH UX NIEPEHOCE Ha HOBBIE CUTYALlUU.

He Bemomnen oauH wiam  Oosiee  BUIOB  y4eOHOM  paboTHI,
MPEyCMOTPEHHBIX Y4eOHbIM IUTaHOM. CTyIEeHT JIeMOHCTPHUPYET
IMMOJIHOC OTCYTCTBUC WM HCEAOCTATOYHOC COOTBCTCTBUC 3HaHI/II>'I,
YMGHHﬁ, HAaBBbIKOB MNpUBCACHHBIM B Ta6J'II/II_[aX IIOKa3aTrciisiaMm,
JOMYCKAlOTCA 3HAUMUTEIbHbIE OIIMOKU, MPOSBISETCS OTCYTCTBHE
3HAHWW, YMEHUH, HaBBIKOB IO PAIY MOKAa3aTesiei, CTyIeHT HE MOYKET
ONnecpupoBaTh 3HAHUAMH W YMCHUSAMU IIpU HX HNCPCHOCC HA HOBLIC
CUTYAaIlUH.

HeynosnerBopurenbHo

7.3. OneHo4HbIe CpeACcTBA
7.3.1 Texymmii KOHTPOJIb
Komnnexm 3a0anuii 014 evinoinenusn pacuemno-zcpagpuueckux paoom (PI'P)

PrP Nel, uacme 1

-1 1 O 2 0 2
A=|1 3 2 B=|0 -3 3
3amanue Nel. JlaHbI MaTPHILBI 4 0 -3 " 1 -l

o 2 T
Beimonuuts neiicteus: 4 +8B"

2 2
3aznanue Ne2. [IpoosKuTh JaHHOE MATPUYHOE PABEHCTBO (24+3B)" —44" -64B =l

Y POBEPUTH €r0 JIsl MaTpull A U B U3 epBOro 3aJaHusl.
3apanue Ne3. BelunciauTh onpenenuTensb ABYMS CIIOCO0aMU: Pa3sIoKEHUEM I10 MEPBOM CTPOKE U
pa3JIoKEHUEM 110 IEPBOMY CTOJIOILY.

1 0 -1 2
02 1 -1
11 -1 1
1 1 -2 1
3ananue Ne4. [y JaHHOM MaTpUIlBl HATH 00paTHYIO MaTpuily. Clenars IpoBEpKY.
1 0 2
1 10
-1 2 3
3aganue NoS. Peminth MaTpuyHOE ypaBHEHHUE AXB=C (maiiTu X). CnenaTh IPOBEPKY.
-1 2 3 4 0 4
A= ; B= ; C=
2 1 2 3 -9 3
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3aznanue Ne6. Haiitu panr maTpusl.

1 -1 2 3 7
0 5 4 3 1
2 3 8 9 15

3 -8 2 6 20

PI'P Nel, 3a0anus no peuwieHuto cucmem JTUHEHHBIX A12eOpaAuiecKux ypasHeHuil
3aganue Nel. Penmts cuctemy merogom Kpamepa. Caoenats npoBepky.

X +4x, —x; =-2

2x,+2x, +3x; =7

3x, +6x, —2x; =1

3ananue Ne2. Peruts cuctemy u3 Nel mMeTogom 0OpaTHOM MaTPHIIBL.
3aznanue Ne3. Pemmts cucremy u3 Nel merogom [Maycca.
3ananue Ne4. Pemmte HEOTHOPOIHYIO cucTeMy MeTonoMm ["aycca. Halitu o0miee pemreHne u
YaCTHOC PELICHUE.
X +x,+2x,+3x, =5
3x, +2x, —4x; - 2x, =1
5x,+4x, + 4x, =11
3ananue NeS. Pemite omHOpoaHyto cuctemy metonom ["aycca. Haiitu obmee permerne u OCP.
2x, +6x, —9x;, -9x, =0
4x, —5x,+x,=0
3x,+3x,—7x; —4x,=0
x, —3x, +2x; +5x, =0
PI'P Nol, uacmo 2

Bananme Nel. TTokasars, uto Bextopsr 0> "> P oGpasyror 6asmc B IPOCTPAHCTBE M PA3NOKUTH
m=(1,-1,2),n=(2,0,3), p=(-2,-1,1),a =(5,-4,13).

BeKTOp ¢ 10 3TOMY Oa3UCYy:

3aganue No2. JlaHbI BEKTOPBI my " BrisicHUTB — KOJUTHHEAPHBI JIH BEKTOPBI aub.
m=(28,-8,8),7n=(-21,6,—6), a=2m+n,b=2n—nm.
A
71| = 632, || = 2, (711, 7) = 135", @ = 671 — 7.
ZB A(;-1;2),B(3;3;2),C(7;1;2).

. Haiitu , €CITN

. |a|
3amanue Ne3. Haritu ‘ , ©CIIN

3aganue No4. [lan AABC

3amanme NeS. TIpu kakux "x' BeKTOpH & U b NEPHEHIUKYIAPHBI?
a=(x;1;-4),b =(x-3;12; x).

3aganue Ne6. Haittu momanp napanieiorpaMma, MOCTPOCHHOTO HAa BEKTOpax 4 u b

a=2m-5n,b=m+n,|m|=12,

_ N7
n|:3,(m,n)=g.

3amanue No7. Haiitu ruiomans Tpeyronsauka ABC, eciu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

a,b,c
3aganue No8. JlaHbI BEKTOpBI ° b, . BBIsICHUTB — KOMITJIaHAPHBI JIU BEKTOPHL. ECin BEKTOpHI HE
KOMIUTaHAPpHBI, TO HAlTH 00beM Napajuiesienuie1a, HOCTPOEHHOT0 Ha BEKTOpax ab,c u

OTIPEENIUTh — KaKyl0 TPOMKY OHH 00pa3yIoT.

a(1;-1;5),b(2;4;-2),¢(3;051)
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3apanue Ne9. Jlns nuHeiHOro onepaTopa A4 3a1aHbl 00pa3bl 0a3UCHBIX 3JIEMEHTOB

Ae , Ae,, Ae, e

e,, e o
. 3ammcaTh Matpuily oneparopa A B 6asuce !’ 2’ 3 u HaWTH 00pa3

snemeHTa X .
Ae =7e +3e,-2e,, Ae,=e —e,+4e,, Ae,=2e +2e,+3e,,
Xx=2e —4e, +e,
3amanue Nel0. Haiiti coOCTBEHHBIC 3HAUCHUS U COOCTBEHHBIC BEKTOPHI JINHEITHOTO OIepaTopa,

-4 1
4= ( : 2) |
3aIaHHOTO B HCKOTOPOM 0asrce MaTpHLeH

PI'P No 1, yacmo 3

/
Bamanme Nel. Tlpamas ! mpoxonmut uepes Touxky 4 mapammemsHo Bextopy 4 . [Tpsmas L
IPOXOauT 4epe3 Touky B mepmenmuxymnsapro sextopy /. HaiiTu Touky mepecedeHus NpsaMbIX U

3ananue Ne2. Jlana npsmas L . IIpsimas L npoxoaut 4epe3 Toukn 4 u B . Haiitu paccTosinue ot

[ 1 .
TOYKHU MEPECEUCHU NPAMBIX ' U 2 1O MpsAMON > .

j L lx= —8t—-3
"y =3t+4, A(4;0),B(7;3), [,:9x-12y+2=0.
3ananue Ne3. HaiiTu paccTosHHE OT TOUYKH M, m0 mmockoctH @ | mpoxoxsmeit uepes Touky 4

TICPIICHANKYIIAPHO BEKTOPY /!, ecim M, 0;1;7), A@2;-1;4), n(6;22;-3).

3ananue Ned4. Haittu yroa Mexay miockocTbio & ¥ MIOCKOCTHIO B , IPOXOAAIIEN YEPE3 TOUKU
A, B uC . com @ Sx+y+4z-28=0, A(5;2;5),B3;7;0),C(—4;-3;-1).
3amanme NeS. 3ammcaTh KAHOHHYECKUE YPAaBHEHUS MPSMOH, 3a1aHHON OOIIMMH YpaBHEHHSIMH.
x+2y-9z-10=0;
{3x+4y+82—2420.

3amanue Ne6. Haiitu Touky nepecedyeHus MpsiMoi I ynnockoctn @ u YIOJI MEKIY HUMH.
;X 2y z-1

3 4 =2

; aix+2y-3z-12=0.

3ananue Ne7. Ilpsamas L MPOXOANT uepe3 TOUkH A u B. Ilpsmas L MPOXOAUT Yepe3 TOUKy M

MIEPIICHANKYIPHO TUIOCKocTH & . HaiiTi yronm Mexxay npsaMbIMA L 51 L U BBIACHUTD — JICXKAT JIU
OHHM B OTHOH TUIOCKOCTH MJIM CKPELIUBAOTCS.
A9;-3;1),B(4;,4;,-5), M (-L11;-11), a:2x+3y—-z—-1=0.
+3)* y?
G+3)° »
Bananue Ne8. Jns namHoit kpusoit 49 25 yKa3aTh (POKyCHI, SKCLICHTPUCHTET,

IUPEKTPHUCHL. [10CTPOUTH KPUBYIO, H300Pa3UTh (DOKYCHI, TUPCKTPHUCHL.

9x* —25y° —18x+200y —616=0

3ananue Ne9. [IpusecTu ypaBHEHHE KpUBOI K

KaHOHHUYECKOMY BHUJ1y U MIOCTPOUTH KPUBYIO.

Ilpumepur 6apuanmos KOHmMpoOIbHBHIX padbom
Bapmuanr.

1. HaliTi 3Ha4eHHs] MaTpUYHOTO MHOI'OUWJIEHA F(4)
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-1
f(x):—x3 +2x2—x+3,A=( 3 g]

-2 0 8 1 -5
3 -1 7 2 4
-8 2 -6 -3 -I3
11 -3 13 5 17
1 2 1
3 -5 3

7 -1

2. Haittu panr MaTpuLbl IPUBEACHUEM K CTYIIEHYaTOMY BUAY

3. BBIUUCITUTB ONpEACTUTENb PUBEACHUECM K CTYIICHYATOMY BUAY
4. Haittu matpuny, oopaTHyro naHHo# (a). Pemmts MmaTpuaHOe ypaBHeHHE (0)
1 2 1

3 -5 3 (1 —2JMX:(—2 3 sj
(@) 2 7 -1 ©) -3 4 3 -1 0

5. Pemmnth cucTeMy ypaBHEHHUI. YKa3aThk 00IIEe M OMHO YaCTHOE PELICHHUE (a).
Pemmuts cucteMy ¢ momMoIpio o0paTHON MaTpuilsl 1 1o Gopmynam Kpamepa (0)

4x,+9x, —5x; -8x, =5 X +2x,+x;,=5

3x,+7x, —2x; —4x, =4 3x,—5x, +3x; =7
(a) 2x,+5x, +x;+3x, =3 ©) 2x,+7x,—x; =13
Bapuanrt
1. Pacrnicath pasnoxeHue BekTopa X mo sekropam 4>
x={5,-12,1} p={1-3,0} ¢={1-1L1} r={0,-1,2}
2. Konnmueapns! au Bektopbl £ n 472
a=1{2,0,1} b={-231 p=2a+2b q=3a-2b

AAAA,

3. I[aHa nupaMuga ¢ BEpIInHaMu B TOYKaAX
Al (_2: 45 8) A2 (49_17 2) A3 (_83 7710) A4 (_37 4, _2)
Haiitu:

a) yron Mexxay pedpamu 44, , 44,

0) 00beM TUPaMUIbBI

. A A A,
B) JUTMHY BBICOTHI, OITyIIICHHON Ha TPaHb

y A A,

I K pebpy

4. BBIYHCIIHTH IUIOAAb MAPaILIeIorpaMMa, OCTPOSHHOro Ha BekTopax 4 u b & —yron MEXITY
N w

T') HATH ATMHY MEIUaHbI, TPOBEACHHYIO U3 BEPIIUHEI

sextopamu P u ¢

v A T
a=2p+q b=p-3q p|=2 |a]=2 “T7
Bapuanrt
1. HaifTu paccTOsHUE OT TOUKH M, J0 TUTOCKOCTH (M1M2M3 ) :

MO(—9;10;2) M1(0;7;—4) M2(4;8;—1) M3(—2;1;3)

> >

24



x+y+z-2=0

2. Brimucath KAHOHUYECKOE YPABHCHHE TPSMON: {x —y—3z+46=0

x=2 y-3 z+1
B 4, x+Yy+2z2-9=0

(0;-1;3) i

3. HaiiTi TOUKY TepecedeHns IpAMOi U IIIOCKOCTH: 1 1

o P P o l P
4. HaI/ITI/I TOLIKy 1 CI/IMMeTpI/I‘{HyIO TOYKEC OTHOCUTCIIBHO HpﬂMOI/I :

x-1_ 'y =z

1 -1 1

. M
5. HamucaTh ypaBHEHHE IIOCKOCTH & MpoOXOosmieii uepe3 TOUKY — © M MEPICHANKYIISPHO

HpAMOi (M1M2); M, (3;2;0)’ M1(4;l;5)’ M, (2;—1;4).

6. Haiiti kocuHyc yrima Mexay miockoctsmu &1 %2

o, :3x—y+3=0 a,:x-2y+5z-10=0

Bapuanm 3a0anuit mecma
-2 0 8 1 -5

-8 2 -6 -3 -13

1.1. Haiit panr MaTpuLbl OpUBEACHUEM K CTYIEHYATOMY BUIY = B s

(1 —2} _(—2 3 5)
1.2. Peminth MaTpUYHOE YPABHECHHUE =3 4 3-10
X +2x,+x,=5
3x, —5x, +3x, =7

1.3. Pemmmte cucremy mmo gopmynam Kpamepa 2x+ 7%, —x; =13

2.1. Hanmcats pasnosxkenue Bektopa X mo Bextopam P97 %~ 51,1 ,P= 11.-3,0]

g={1,-1,1} r={0,-1,2}

>

w [

2.2. BeraucnuTs miomanb napamuiesorpaMMa, IOCTPOSHHOIO Ha BEKTOpax ¢ u b o _ YIOJI MEXIY
(71 [AY

sektopamu P u 4

vy A T
a=2p+q b=p-3q p|=2 |4]=2 N
2.3. JlaHa nupaMua ¢ BEpLIMHAMU B TOUYKAX A1A2A3A4. 4(6,1,3) , 4,(6,-2,-3) , 4,(2,2,0) ,
A4,(-5,1,0)
o A A, A
Haiitn nnimHy MennaHbl, MPOBEACHHYIO M3 BEPIIMHBI 1 K pedpy 23

x-2 y-3 z+1
B T4 I/Ix—i-y+22—9=0

3.1. Haiitu TOuKy nepecedeHus MpsIMON U TJIOCKOCTH: 1 1

P

. . 7. P(0;-1;3
3.2. Haiitu Touky 1 CUMMETPUYHYIO TOuKe £ OTHOCHTENBHO MPAMON [ ( > ) u

x—l_l_z
1

1 1,
o i M,
3.3. Hanucatp ypaBHEeHHE mIockocTH & mpoxosiiel yepe3 TOUKy U NEPIEHANKYIISPHO

pAMOi (MM,). M, (3;250)’ M, (4;1;5), M, (2-14)
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2 2
4.1. Jlana kpuBas BTOporo mopsuka * +4¥

KpPHUBOH U TTOCTPOUTH €€.

! ! !
4. 2 CocTauTh MaTpHILy rIepexozia O Gasnca €>€2>6 g fasucy © %4
w n, W 4]
2e1 +e, +e3, e = e1 —e2 +e; e3 =e +2e2 +e3

, €CIH

7.3.2 IIpoMe:xyTOUHASI ATTECTAIUA

Bonpocuwl k skzameny (1 cemecmp ounoii ghopmol 0odyuenusn)

~12x+16y+16 =0 Tonyunrs kaHOHMUECKOE ypaBHEHHE

ManI/II_H:I, TUIIbI MaTpPHUII.

Onepanuu ¢ MaTpuilaMu, UX CBOWCTBA.

YMHOXEHUE IPSIMOYTOJIBHBIX MATPHIL.

Martpuunasi popmMa 3aIMCH CUCTEMBI IMHEWHBIX alITeOpandecKnX ypaBHEHUH.

OrnpefenuTeny U uX CBOMCTBA.

[Tonsarue onpenenutens. MUHOPHI M adredpanyecKue JOMOIHEHHS.

CucTemMbl TUHEHHBIX alNTeOpandecKux ypaBHEHHH, OCHOBHBIE TIOHITHS U
OIIpeEICHUS.

ITpaBuio Kpamepa penieHusi CUCTEM JTMHEMHBIX YpaBHEHUMH.

OO6parHas maTpHIa U e€ BEIYUCICHHE. Y CIIOBHE CYIIECTBOBaHUS 00paTHOM
MaTpPHILIBL.

Pemienue cuctem TMHEHHBIX anreOpandecKux ypaBHEHH METOAOM O0OpaTHOM
MaTpPHLIBI.

Meron ['aycca pemenus CUCTEM JTMHEUHBIX YPaBHEHUM.

PeieHne npon3BOIBHBIX CUCTEM JIMHEHHBIX ypaBHEeHUN MeTonoM ['aycca.

Panr matpunel. Teopema Kponekepa — Kanesnu.

OnHOpoaHBIE CUCTEMBI JIMHEWHBIX ypaBHeHUI. Kpurepuii cyiectBoBaHus
HETPUBHAJIBHBIX PEIICHUMN.

[ToHsATHE BEKTOpPA U JTUHEHHBIE Ollepalluy HaJl BEKTOPaMH, CBOMCTBA OIEPALIUA.

Jlunelinas kKoMOMHAIINST BEKTOPOB.

JInHeiiHas HE3aBUCUMOCTD U JIMHENHASI 3aBUCUMOCTb T€OMETPUUECKUX BEKTOPOB.

Kpurepuit muHeiiHoi 3aBUCUMOCTH.

ITonsarue 6azuca. KoopauHaTsl BEKTOpAa.

OproHopMupoBaHHbBIH 0a3uc. Pa3noskeHne BeKTopa o BeKTopam Oasuca.

YnopsnoueHHas: TpoiiKa BEKTOPOB.

CkansipHO€, BEKTOPHOE U CMEIIaHHOE ITPOU3BEICHNE BEKTOPOB B
OPTOHOPMHUPOBAHHOM Oa3uce.

YcaoBus OpPTOrOHAJIbHOCTH, KOJJIMHCAPHOCTHU U KOMIIJIAHAPHOCTU BCKTOPOB.

JIvHeitHbIe MPOCTpaHCTBRA.

Marpuiia nepexoja ot 6asuca kK 6asucy.

CoOcTBEHHEIC BCKTOPBI U COOCTBEHHBIE 3HAUECHUS MaTpulbI.

Cucremsl koopauHaT. /lekapToBbI MPSIMOYTOJIbHBIE KOOPAUHATHI Ha MJIOCKOCTH U B

IIPOCTPAHCTBE.

ITonsipHas cucrteMa KOOpIUHaT.

Pa3nuyHble TUIIBI YPABHEHUH IIJIOCKOCTH U IPSIMOM.

Brlunciienre pacCTosTHUM MEXAY TBYMSI TOUKaMH, TOYKOW U MIPSIMOM, TOUKOH U
IJIOCKOCTBIO.

Brrancnenue pacCTOAHNA MCXKAY CKPCIMUBAOIUMUC ITPAMBIMH.

OIIK-1
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Brruncnenue yrioB Mexy IByMs PSMBIMH, IPSMOM U MIIOCKOCTBIO, ABYMS
TIJIOCKOCTSIMU.

KpuBbie BTOpOro nopsiika uX reOMETpUYECKHE CBOMCTBA U YPABHEHUS.
IIpuBeeHrEe KPUBOM BTOPOrO NOPsAJIKa K KAHOHUYECKOMY BULY.

Kanonndeckue ypaBHEHHsI SJTUIICA, TUTIEPOOJTBI, ITapaboJIb.

YpaBHEHME TOBEPXHOCTH BTOPOTO NOPSAKA.

Kanonunueckue ypaBHeHHs Cepbl, HIUTUIICONIA, KOHYCOB, THIIEPOOIONIOB,
napaboI0UI0B.

TunoBble BApMAHTHI OWJIETOB
1o aucuuiuivHe «JInHeitHas aaredpay»

MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA30OBAHUS POCCUMCKOM ®EJEPAITHN
®EJIEPAJIBHOE IT'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
VUPEXJIEHWE BBICHIEI'O OFPA3BOBAHU S
«MOCKOBCKHUM MOJJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWH MMOJIUTEX)

Huctunmuna  «JIunHeiHas anredpay
Kypc 1, cemectp 1 _
9K3AMEHAIIMOHHBIU BUJIET

1. Onpenenurenu U KX CBOMCTBA.
1 2 -1 2

2. Pemuth MaTpuuHOe ypaBHeHHEe XB =4, eciu .

{xl +2x, =—1
3. PeluTh CHCTEMY METOI0M 06paTHOM Matpuipr (24 ~3%2 =12
4. Jlaner BekToper ¢ =(73.9:8), b =(3,1-2), ¢=(=8,10-10) [Ipopeputr — KOMIIAHAPHBI 1N
onu. Ecnu HeT, HaliTn 00beM napaiienenuIe/a, TIoCTPOEHHOro Ha BeKTopax 4:b.¢.
5. Haiitu yron mexny BeKTOpamu a=01-2-2) y b=@20.1)

YTBepxkaeHo Ha 3acemannu kadenpet Maremaruka» «31» 03 2026 r., mpotokoia Ne 7
3aB. kadeapoii O.M. BapanoBa / /

MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHUS POCCUMCKOM ®EJEPAIHN
®EJIEPAJIBHOE IT'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUPEXJIEHWE BBICIIEI'O OFPA3BOBAHUS
«MOCKOBCKHUM MOJJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWH MMOJIUTEX)

Huctunmuaa  «JIuHeiHas anredpay
Kypc 1, cemectp 1 _
9K3AMEHAIIMOHHBIU BUJIET

1. Jluneiinas komOuHanus BekTopoB. basuc. KoopauHaTs! BekTopa.
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1 2 -1
A4=|3 1 0
2. Bprunciute onpeaenuTens MaTpULbL c=4" , €CIIH 0 11
4x —2x, +3x3 =12,
X +5x, =3x; =1,
2x;+3x, —2x; =3.

3. Pemmmte cucremy ypaBHeHui MmetoqioM ["aycca

4. Iokasats, uro sekropsr 7 ==L 7=(203)  p=(2-L) o6pasyior Gasuc B
IIPOCTPAHCTBE.

5. Jlano obGmiee ypaBHEHHE TIPSIMOI ~2x+3y=5=0. Hanucars: yYpaBHEHHUE MPSMOU C YTIIOBBIM

K03 PHULIMEHTOM; YpaBHEHHUE NMPSMON B OTpE3Kax; HOPMaJIbHOE YpaBHEHHE MPSIMOI.

VYTBep:xkIeHo Ha 3aceqanuu Kapeapsl «Matematuka» « 31» 03 2026 r., mpotokoi Ne 7
3aB. xadenpoit O.M. bapanona / /

Jlns mpoBesieHs] TPOMEXYTOYHOIO KOHTPOJISI 3HAHUM CTYAEHTOB B JUCTAaHIMOHHOM (opMmare B
pa3paboTaHHbIX Kadeapoil «MaTeMaTuka» OHJIANH-KypcaX UMEIOTCSI UTOTOBBIE TECTHI.
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