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1. IlepevyeHb IVIAHUPYEMBIX Pe3YyJIbTATOB 00y4eHUS MO AUCIUILINHE,
COOTHECEHHBIX € IVIAHUPYeMbIMH pe3yjbTaTamu ocBoennsi OITIOII BO

Leabio n3ydeHus JUCIUILTAHBI SBIISETCS:

— dbopmMupoBaHre CHOCOOHOCTH K BOCIPHUATHIO, OOOOIICHUIO W aHAJIU3Y
uH(pOpMaIny;

— OCBOEHHE HEOOXOUMOT0 MaTEeMaTUYECKOTO anrmapaTa, IpUMEHsIEMOTro Ipu
PEIICHUH Pa3INYHBIX TPOPECCHOHATBHBIX 3a/1a4;

— ¢bopMHpOBaHWE TOTOBHOCTH MPHUMEHSATH METONbI JUHEHHOW anreOphi,
AHATUTUICCKOW TEOMETPHH U MOJISITUPOBAHUS B MPOPECCHOHATBHOMN AEITETLHOCTH.

B mpouecce o0ydeHusi CTyleHT NpUOOPETAET U COBEPILIEHCTBYET CIEIYIOIINE
KOMIIETEHIIUU:
YHHBepcajlbHble KOMIIETCHIMH
- VYK-1. CnocobeH ocCylecTBIsITh NOUCK, KPUTUYECKH aHan3 WHGOpMALHH,
MPUMEHSATh CUCTEMHBIN MOIXO/ AJIs PELIEHUS TIOCTABJICHHBIX 3a]a4.
o01enpodeccuoHaIbHbIC KOMIIETCHIIUN
- OIIK-1. CpnocobGeH MNpUMEHSTh €CTECTBEHHOHAyYHbIE M OOIEHHKEHEPHbIE
3HaHUA, METOAbl MAaTEMAaTUYECKOr0 aHaliM3a U MOJEIMPOBaHUS B NMPO(HEeCcCHOHATBHON
NEATEIBHOCTH.

OCHOBHBIMM 3a1a4aMHU JUCLUIIIMHBI SABJISTFOTCS:
- Jlatb cTyneHTaM 0a30Bble 3HAaHUS 1O CIEAYIOIIMM pas3feiiaM MaTeMaTHKH:
AJIEMEHTHI aHAJTUTUYECKON reOMETPUH U TIMHEWHOMN anreOpsl;
— HayuuTthb cTyZ€HTOB peliaTh TUIOBBIC 3a1a4U JUCIUTUINHBL;
- [I03HaKOMHTH CTYIEHTOB C IPUMEPAMH MAaTE€MATHYECKOIO0 MOJEIMPOBAHUS U
aHaimn3a B 00J1acTH uX MpodeCcCUOHATBHON JeATeTbHOCTH.

[TokazaTenb OCBOEHUS KOMITIETCHIIMH OTPAKAIOT CIICTYIOINTNE MHINKATOPHI.
Heo0xoaumpbie 3HAHUS

e AHanu3MpyeT 3a/1auy, BbIACIIS €€ 0a30Bble COCTABIISIIOIINE;

e OrmpenemnsieT, UHTEPIPETUPYET M PaAHKUPYeT HHPOpMAIUIO, TpeOyeMyro s
pelieHns MOCTaBICHHOM 3a/1auu;

Heo0xoaumblie yMeHHS

e OcymiecTBIsIET MOUCK WHOOPMAIUU Il PEIICHUsS MMOCTAaBIEHHOW 3aJadu 1o
Pa3IMYHBIM THUITAM 3aIIPOCOB;

e [Ipu oOpabGoTtke mH(pOpManu oTIHYaeT (PaKThl OT MHEHHWH, WHTEPIpPETAIUH,
OIICHOK, (hOpMHPYET COOCTBEHHBIC MHEHHS M CYXKICHHUS, apryMEHTHPYET CBOH
BBIBOJIBI I TOUKY 3PEHUS

o [lpumeHser MeTOABI MAaTEeMAaTHYCCKOIO M KOMIIBIOTEPHOTO MOJICTHPOBAHUS,
CAIIP B TeOpeTHUECKUX U IKCIIEPUMEHTAIBHBIX HCCIICIOBAHUSX

Tpyaosbie geiicTBus:

e PaccmarpuBaeT M mpenaraeT BO3MOYXKHBIC BapHWaHTHI PEIICHUS TOCTaBIICHHOMN

3aJ1a4M, OI[EHUBAs UX JOCTOMHCTBA U HEIOCTATKH,



e Jlpumenser 3HaHMA O CBOMCTBAX KOHCTPYKLHOHHBIX MAaTE€pHUAJIOB
U3TOTOBJICHUS MAILIMHOCTPOUTEIIBHBIX U3IEIIUN;

e (CaMOCTOATEIBHO OCBAaUBAET U UCIIOJIb3YET OCHOBHBIE 3aKOHBI B 00J1aCTH (PU3HUKH
U XMMHUU U1 MaTEMAaTUYECKOIO MOJCIMPOBAHUSA M TEOPETHYECKHX U
AKCIIEPUMEHTAIIBHBIX UCCIIENOBAHNN;

e Jlpumenser Meronpl pacdyeTOB HA NPOYHOCTH, KECTKOCTH M HAJIEKHOCTH
KOHCTPYKIIMI U MEXaHU3MOB

IS

2. Mecto nucuunimusbl B ctpykrype OIIOII BO

JlucupmuimHa OTHOCHTCS K 0Os3aTellbHOM dYacTH Ojoka 1 OCHOBHO#M
MpoeCCHOHATEHON 00pa30BaTEIbHOM MPOTpaMMbl IO HAIMPABICHUIO TOATOTOBKHU
15.03.06 «MexaTpoHuKa U pOOOTOTEXHUKAY.

N3yyeHne naHHOW AMCIMUIUIMHBI 0a3UpyeTCs HA 3HAHUAX IIKOJBHOW MPOrpaMMbl
M0 MaTEMaTUKE M OMUPACTCS Ha KOMMYHHKATHBHBIE KOMITETCHIINU, TPHOOPETEHHBIC B
cpeaHelt 001eo0pa3oBaTEIbHOM IIIKOJIE.

3HaHUS U KOMIETEHIIMH, TIOJyYeHHbIE MPU OCBOCHUM JIUCUUILIUHBI, SIBISIOTCS
0a30BbIMU TpPU HU3YYEHUU AUCHUILUIUH: «Teopus BEepOSTHOCTEM M MareMaThyeckKas
cTaTuCTHKa», «Dusuka», «Teopernyeckas MeXaHUKa» W BBIMOJIHEHUU BBITYCKHON
KBTM(PUKAIMOHHOM paboThl OakagaBpa.

3. O0beM IMCHUIIMHBI M BUIBI Y4eOHOU padoThl
OOmwas Tpya0eMKOCTh JUCLMILIMHBI 7Sl CTYJ€HTOB OYHOW (hOpMBbI cocTaBiser 4
3aueTHEIe enuHuEl, 144 gaca.

Taoaumal
Buasi 3ansTuii Bcero yacosn Cemectp Cemectp | Cemectp Cemectp
nepBbli BTOPO¥ TpeTHi YeTBePThIi
OO0mas Tpy10eMKOCTh 144 144
OYHAS ®OPMA OBYYEHUA

AyAuTOpHBIE 3aHATHS 64 64
Jlexkuuu (JI) 32 32
IMpaktnueckue 3ansatus (I13) 32 32
JlaGoparopusbie paboTsl (JIP) - -
[IpakTrueckas NOAroTOBKa - -
CamocTtosiTeTbHas padora 80 80
KypcoBbie padoThbI - -
(IpoeKTHI)
PacuerHo-rpapuueckue - -
padoThI
KonTtpoabHnas padora + +
Texymmii KOHTPOJIb 3HAHUI Tecr Tecr
Bua uTOoroBoro KOHTpoOJIA IK3aMeH IK3aMeH

3AOYHASA ®OPMA OBYYEHMUA He npexycMoTpeHa y4eOHBIM IJIAHOM




4. Conepxkanue TUCUUILTHHBI
4.1. Tembl JUCHUIIMHLI M BUALI 3AHATHI

Taoaumna 2
HaumeHoBaHnue Jlekuuu, | I[IpakTuyeckue 3anaTua B IMpakTuy Kon
TeM ac. 3aHATHA, Yac HHTEPAKTUBHOM ecKasi KOMIIETEHII
dopme MOAr0TOB 11971
Ka

Tema 1. JIuneiinasg 16 16 5 - VK-1
u BEKTOPHAS OIIK-1
anredpa
Tema 2.951eMeHTHI 16 16 5 - VK-1
AHATUTUYECKOU OIIK-1
reoMeTpuu
Hroro: 32 32 10 -

4.2. CoaepxaHue TeM IMCHUIIMHBI

Tema 1. JIuneitHast 1 BeKTOpPHas ajredpa. MaTpuilpl U onepauuy HaJ HUMH.
(ITonsitne Mmatpunpl. JIuHEiHbIE omepanuu HajJ MaTpullaMd. TpaHCIIOHUPOBAHHE
MaTpull. YMHOXeHHe MaTpuil). Onepanun HajJ ONpeaeIUTeIsIMI U OCHOBHbBIE CBOMCTBA.
(ITonsstne  ompenenutens. OCHOBHbIE CBOMCTBAa ompeaenureneid. MUHOPBL U
anreOpandeckue JOMNOJHEHUsA). Bpluncnenue oOpatHOM MmaTpuubl. PaHr maTpuubl.
CucreMbl JNMHEHHBIX YpaBHEHUU. MaTpuyHOE pEMIEHUWE CUCTEMBI JIMHEWHBIX
ypaBHeHuil. [IpaBunmo Kpamepa. Meton [I'aycca. llonarue BekTopa. JIuHelHbIE
omnepanuu Haj BekropaMd. CKalsipHOE NPOU3BEICHHE BEKTOPOB. N-MEPHBIM BEKTOP U
BEKTOPHOE MPOCTPAHCTBO. Pa3MepHOCTh M 6a3uc BEKTOPHOTO MPOCTPAHCTBA.

Tema 2. JjieMeHTbI AHAJIUTHYECKONH reOMeTPHUU. AHAIUTHYECKAs F€OMETpUs
Ha TUIOCKOCTH (Pa3znmuuHble BUABI 3aJaHUSl YPAaBHEHUs MPSMOW HA IUIOCKOCTH. YTOJ
MKy NpsSMbIMHA. PaccrossHue OT TOYkM A0 mpsimoii). Kpubie BTOporo mopsjaka
(Kanonuyeckue ypaBHEHHS JJUIMIICA, THMNEpOosibl, mapadonbl. CBolicTBa U rpaduku
KPUBBIX BTOPOTO TOPsi/iKa). AHAIUTAYECKAs] TEOMETpUsi B MpocTpaHCTBE (YpaBHEHUS
IUIOCKOCTH U TPSIMOM B NIPOCTPAHCTBE. YTOJ MEXKAY IUIOCKOCTAMHU. YTOJI MEKIY
HPSMBIMH B TIPOCTPAHCTBE. YTOJ MEKIY MPSAMON U IIOCKOCTHIO).

5. Ilepedyenb yueOHO-MeTOAMYECKOT0 00eceUeHHUsl AJIsl CAMOCTOSATEIbHOM
patdoThI 0 AUCIHUIIINHE
Metoauueckue ykazaHus s 00y4aroIuXcsi IO OCBOCHUIO JTUCIUILTMHBI

6.DOoH/1 OLIEHOYHBIX CPEACTB JIS POBEIeHHUS IPOMEKYTOYHON aTTecTaluu
00y4aromuxcs Mo JMCUUIINHE
Ctpyktypa ¢GoHAQ OIEHOYHBIX CPEACTB MJisi TPOBEICHUS MPOMEKYTOUHOMN
aTTecTaly OOYyYalolMXCsl MO JUCHHIUIMHE «JIuHelHas anreOpa W aHaIUTHYECKas
reoMeTpus» npuBeaeHa B [Ipunoxkennn 1 k HacToseit pabodeli mporpamme.



7.11epeyeHb OCHOBHOM M ONOJIHUTEJIBHOMN Yy4eOHOM JIuTepaTyphbl,
HEe00X0UMOi1 VIl OCBOCHUS 1M CHMILJIMHBI

OcHoBHas quTEpaTypa:

1.

I'opnau, b.A. Jlunetinas anreOpa U aHaJUTHYECKass TeoOMEeTpHs : yueOHUK / b.A.
I'opnau. — Cankr-IlerepOypr : Jlanb, 2017. — 300 c¢. — ISBN 978-5-8114-
2717-8. — Tekcrt : 2JIeKTPOHHBIN // DIEKTpOHHO-OMOIMOoTeYHas cucTeMa «JIaHb»
[caiiT]. — URL: https://e.lanbook.com/book/99103  (mara oOparmieHus:
24.11.2019). — Pexxum rocTyna: i aBTOPHU3. TOJIh30BaTEIICH.
bexnemumeB, JI.B. Kypc aHanuTHueckoil reoMeTpuu W JHUHEHHOW anreOphl :
yueonuk / JI.B. bexnmemume. — 16-¢ uzn., crep. — Cankr-IlerepOypr : Jlanb,
2019. — 448 c. — ISBN 978-5-8114-1844-2. — TekcT : 3ICKTPOHHBINA //
OnekTpoHHO-OMOmMoTeyHass  cucrema  «Jlampy @ [caiit]. —  URL:
https://e.lanbook.com/book/112054 (mata obpamenus: 24.11.2019). — Pexum
J0CTyIA: JUIsl aBTOPU3. MOJIH30BATENCH.
Kpsaxsun B. JI. Jluneitnas anre6pa B 3amauax u ynpaxknenusax / Kpsksun B.JI. -
Mockaa: Jlanp", 2016. - ISBN 978-5-8114-2090-2.URL.:
http://e.lanbook.com/books/element.php?pll_id=72583.
Kpatkuit kypc ananutudeckoit reometpun: Yueonuk/ Epumon H. B., 14-e uzn.,
uctpas. - M.: ©UZMATIIUT, 2014. - 240 c.: 60x90 1/16 (Ilepernér) ISBN 978-
5-9221-1419-6, 500 9K3. - Pexum JOCTyTa;:
http://znanium.com/catalog/product/537806
[epuneB, B. I'. OcHOBBI NUHEWHOW anreOpbl U AHAIUTHUYECKONH T€OMETPHUU :
yuebHoe nocooue / B. I'. Illlepmnes. - MockBa : UHOPA-M, 2022. - 168 c. -
(Brictiee ob6paszoBanme: bakamaBpmat). - ISBN 978-5-16-005479-7. - Tekcr :
anexkTpoHHbii. - URL: https://znanium.com/catalog/product/1843639 (nata
obpamenusi: 27.09.2023). — Pexxum focTyna: mo moAnucKe.
Mywman, I'. . Anrebpa u reomerpus : yuebnoe nocodue / I'. U. [llyman, O. A.
Boaruna, H. 1O. T'onognas. - Mocksa : PUOP : UHOPA-M, 2019. - 160 c. -
(Beiciee ob6pazoBanue). - ISBN 978-5-369-01708-1. - TekcT : 31€KTpOHHBIN. -
URL:  https://znanium.com/catalog/product/1002027  (mara  oOparieHus:
27.09.2023). — Pexxum f0cTyma: Mo HOIMKUCKE.
Henucos, B. . AnreOpa u reomeTpus: MpakTukyM™m : ydyeOHuk : [16+] / B. W.
Henucos, B. M. Uybuu, O. C. YepHukoBa ; HoBocubupckuii rocynapcTBeHHbIN

TEXHUYECKUH  YHUBEPCHUTET. —  HoBocubupck : HoBocubupckuii
rocyJIapCTBeHHBIN TexHuueckuit ynupepcutet, 2018. — 307 c. : mi. — (YueOHuKU
HI'TY). — Pexxum JOCTyIA: o MTOJITHACKE. — URL:
https://biblioclub.ru/index.php?page=book&id=576183(nara oOparneHus:

29.07.2022). — bubmmorp. B kH. — ISBN 978-5-7782-3791-9. — Tekcr :

3JIEKTPOHHBIN.

JlonoJHUTEIbHAS JIMTEpPaTypa:
boprakosckuii, A. C. JluneitHas anreOpa B mpuMepax W 3aaadax : ydeOHoe

nocobue / A. C. boprakosckuii, A. B. [lanteneeB. — 3-e uzn., ctep. — Mocksa :
NH®PA-M, 2023. — 592 ¢. — (Bricmiee obpazoBanue: bakanaspuar). - ISBN



978-5-16-010586-4. - Texct ; AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1907364 (nara o6pamenus: 27.09.2023). —
Pexxum noctyna: 1o moJumcke.

2. Jluneitnas  anreOpa. Jlunelinple omeparopel. KBaapatuuabsie  (OPMBI.
Kommekcusie uncna: Yue6Hoe nmocobue / Pybamkuna E.B. - M.: HUL] UTH®PA-
M, 2016. - 38 c.: 60x90 1/16. - (Beicmiee obpazoBanue) (O6moxka) ISBN 978-5-
16-011858-1 http://znanium.com/bookread2.php?book=544419

3. KupcanoB, M. H. Anrebpa u reomerpusi. COOpHHK 3a7ad U pEUICHUA C
npuMeHeHueM cucteMmbl Maple : yue6Hoe mocobue / M. H. Kupcanos, O. C.
KysnenoBa. — Mockpa : UTHOPA-M, 2023. — 272 c. — (Bsicmiee o6pazoBaHue:
bakanaBpuat). — DOI 10.12737/20873. - ISBN 978-5-16-012325-7. - Tekcr :
anexktpoHHbii. - URL: https://znanium.com/catalog/product/1907684 (nata
oOpamenus: 27.09.2023). — Pexum goctyna: 1o NOANKUCKE.

4. Anrebpa. Y. 4. 3agauHuk-npakTukyM: YueOHoe mocobue / Ilmuar P.A. -
CIIo:CIIol'y, 2016. - 184 C.: ISBN 978-5-288-05650-5
http://znanium.com/bookread2.php?book=941730

5. Jlenosckas, E. B. Jluneitnas anrebpa u aHanuThyeckass Te€OMETpHsi: COOpPHUK
3amau / E. B. JlemoBckas ; denepaibHOE areHTCTBO MOPCKOIO M PEYHOTO
TpaHcriopTa, MOCKOBCKasi TOCyJapCTBEHHas akajJeMus BOJHOTO TPaHCIOPTa,
['ocynapcTBeHHBIM YHUBEPCUTET MOPCKOTO U peuHoro ¢guiora um.aamupana C.O.
MakapoBa. — Mocka : Aneraup : MI'ABT, 2017. — 100 c. : un. — Pexum
JIOCTyTIA: o TIOJIITHUCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=483851 (mata oOpareHwus:
11.07.2021). — bubmnumorp.: ¢. 6. — TekCT : 37EKTPOHHBII.

6. AOGapaxmanos, B. I'. Beicimas maTemaTuka: nuHeiHas anreOpa U aHaAIUTHYECKas
reomeTpusi : ydeOHoe mocobuwe : [16+] / B. I'. AbGapaxmanoB. — Mocksa :
OJIMHTA, 2019. — 179 c. : w1 — Pexum pocryna: nmo moxamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=607459  (mata  oOpaIlcHHS:
29.07.2022). — ISBN 978-5-9765-4335-5. — TekcT : 3JIeKTPOHHBIA.

8. Ilepeyenn pecypcoB HH(POPMALMOHHO-TEJTEKOMMYHUKAIIUOHHO ceTH
«/HTEepHET», HeOOXOAUMBIX VISl 0CBOCHMS JUCHHUILIUHBI (MOYJIs1)
HNuTepHeT-pecypesi:
http://www.znanium.com/ - 3J1eKTpOHHO-OMOIMOTeYHAs CHCTEMA
http://www.e.lanbook.com/ - DBC U3narensctBa "JIAHB"
http://www.rucont.ru/-3nekTpoHHO-OHOIMOTEYHAS] CHCTEMA
http://www.biblioclub.ru/ -ynusepcureTckast OndIMOTEKA OHITARH

9. MeToanuyeckue yKazaHus JJIs 00y4al0IMXCsl 10 OCBOCHUIO M CIIUTIIUHBI

Mertonuueckue ykazaHus I OOYYalOIIMXCS TO OCBOCHUIO JUCIUTIIMHBI
npuBeieHbl B [Ipunoxkennn 2k HacTosmen padbodeit mporpamme.


http://www.znanium.com/
http://www.e.lanbook.com/
http://www.rucont.ru/-
http://www.biblioclub.ru/

10.ITepeyenb nHPOPMANUOHHBIX TEXHOJIOT U, HCIIOJIb3yEMBbIX NP
OCYLIECTBJICHHH 00pa30BaTEeILHOIO0 MPOLECcca M0 JUCHHUILINHE

Ilepeuyenn nporpammuoro odecneyenns. MSOffice, MSPowerPoint
Nudopmanuonnbie CIIpaBOYHbIE CHCTEMBI: InexmpoHHble pecypcwl
0bpazoeamenvHol cpedvl Yuueepcumema.

11. Onucanue MaTepuaJIbLHO-TeXHUYECKOH 0a3bl, HCOOXOAMMOM 1JIA
OCYILeCTBJICHHS 00pa30BaTeJbHOI0 MpoLecca Mo JMCUUILINHE
JleKIITMOHHBIE 3aHATHS:
-ayAUTOPHSI, OCHAILIEHHAs TIPE3EHTALIMOHHON TEXHUKOH (IIPOEKTOP, dKpPaH);
- TOCKOM I MMCbMa MEJIOM WJIA MAPKEPaMH;
-KOMILJIEKT 3JIEKTPOHHBIX MPE3EHTAIINI/ClIaiiI0B;
- KOMIUJIEKT 3aMuceil IeKUni A1 IUCTAaHIIMOHHOTO 00yYeHHUS.

IIpakTu4yeckue 3aHATHSA
— ayJauTOpus, OCHAIICHHAS! MYJbTUMEIUNHBIMU CPEJICTBAMHU (IIPOEKTOP, HOYTOYK),
— J€MOHCTpPaIlMOHHBIMU MaTepuajiaMy (HArJIsTHBIMU [TOCOOUSIMU);
— JIOCKOM U1 MMChMa MeJIOM WK (hJIoMacTepamu;

IIpouee:

- pabodee MeCTO NpENnoaaBaTeisi, OCHAIIEHHOE KOMIIBIOTEPOM C JOCTYIIOM B
WNHurepHerT;



Ilpunoscenue 1

HHCTHTYT HH®OKOMMYHHKAIIHOHHbBIX CHCTEM H TEXHOJIOTHH
KADE/IPA MATEMATHKH H ECTECTBEHHOHAYYHBIX TUCLHIUIT/THH

®OH/J OLIEHOYHLIX CPEJCTB JUIsI TPOBEEHMS
MPOMEKYTOYHOI ATTECTALIMM OBYYAIOLMXCS 1O
JTUCLATLIMHE
«TAHENHAS AJITEGPA 1 AHAJIMTUYECKASI TEOMETPHST»
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1. IlepeyeHb KOMIIETEHIMI C YKa3aHUEM 3TANOB UX (pOpMHUPOBaHUS B
npouecce 0CBOCHHs 00pa30BaTe1bHOM IPOrPaMMbl

Ne | Mupexc Conepxanue Paznen B pesynbraTe u3ydenus pasnena IUCLHUIUIAHEL,
I/ | KOMIET KOMITETEHIINT JUCIUIUIMHBI, obecrieunBaronero GopMUpoBaHUE KOMIIETCHIIUH,
SHIUHN (wmu ee vactm)* o0ecreYrBaroIIl 00yJaromuiics mpruoopeTaeT:
ui Heobxoaumble Heobxonnumbie TpynoBble nelcTBUA
(hopmupoBanue 3HAHMS yMEHHSA
KOMIIETCHITNN
(wn ee JacTh)
1. YK-1 | Cmocoben Tema 1-2. AHanmmzupyer *OcymectBisier | *PaccmarpuBaer u
OCYIIECTBIATH 3amaqay, TTOUCK mpeyIaraet
TIONCK, BEIZIEIISA ee “HpOpMAIN BO3MOJKHBIE
KPUTHUYECKHUN 0azoBble JUISL peLICHUS BapUaHThl PEIICHUS
aHanu3 COCTaBJIAIONINE; | TOCTABICHHOM HIOCTaBJICHHOM
nHdopmanny, 3aJa4u 1o 3aJ1a4yd, OLICHUBAsT UX
MIPUMCHSTh Ppa3IuuHBIM JIOCTOMHCTBA U
CUCTEMHBIN TUIIaM HEJIOCTATKY;
TIOJIXO, ISt 3a1poCoB;
pelIeHus IIpu o6pabotke
MTOCTaBJICHHBIX “HpOpMAIN
3amad OTIHYaeT
(axTsI OT
MHEHUH,
UHTEPIIPETALNMN,
OLICHOK,
¢dopmupyer
COOCTBEHHBIE
MHCHUS U
CYXJCHUS,
apryMEHTHPYET
CBOH BBIBOJIBI H
TOYKY 3pEHHS
2. OIIK-1 | Cnocoben Tema 1-2. Omnpenenser, o IIpumensier CaMOoCTOSTENLHO
MIPUMEHSTh HHTEPIPETHPYE | METOJbI OCBaWBacT U
€CTeCTBCHHOHAYY T ¥ paH)KUPYET MaTEMAaTHUYeCKO | MCIOIB3yeT
HBIC U HHPOPMALHIO, rou OCHOBHEBIC 3aKOHBI B
001IEeNHXKEHEPHBI TpeOyeMyIo 11 | KOMIBIOTEPHOr | 00JacTh QU3UKK U
€ 3HaHHsI, METO/IbI peuieHust 0 XUMHUH TSI
MaTeMaTH4eCcKoro MOCTaBJIEHHOM MOJICJIMPOBaHN | MAaTEMaTHYECKOTrO
aHanu3a u 3aJa4u; s, CAIIP B MO/JICIIUPOBAHUS U
MOJICIIMPOBAHHUS B TEOPETHUECKUX | TEOPETHIECKUX U
po¢eCCHOHATBH u AKCIEPUMEHTANBHBIX
OH IesITEIbHOCTH OKCIIEPUMEHTAN | MCCIEJOBAHUM;
BHBIX I[IpumeHsieT MEeTOIBI
HCCIICIOBAaHMAX | PACYETOB Ha

® JIpumenser
3HAHUSA O
CBOMCTBax
KOHCTPYKLIHOHH
bIX MaTepUaoOB
IS
HM3TOTOBJIEHUS
MaITUHOCTPOUT
€JIbHBIX
W3JICIHIL;

MPOYHOCTb,
JKECTKOCTDb U
HaJeKHOCTh
KOHCTPYKLUI U
MEXaHHU3MOB

2. OnucaHue moka3arteseid M KpuTepueB OLIEHUBAHUS KOMIIETEHIIUI HA
Pa3JIMYHBIX 3Tanax uX GopMHUpOBaHMS, ONIMCAHME IIKAJ OLEHUBAHUSA

Kon
KOMIICTCHIIMHA

HNHcTpyMeHTHI,
OllcHUBaIOIIHE

IToxa3zaTeab oneHNBaHHS
KOMIIETEHIIMH

KpuTeplm O CHUBAHUA
KOMIICTCHIIMU HA PAa3JIMYHBIX
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c¢(popMHUPOBAHHOCTH

Tanax (OpMHUPOBAHHUS M IIKAIBI

KOMIEeTeHIINH OllEHHBaHUS
VK-1 Tect A) HOJHOCTRIO | [[hopoauTCs MUCHMEHHO
chopMupoBaHa
OIIK-1 (bopmup Bpewms, oTBeieHHOE Ha MIPOLIEAYPY —
(KoMTIeTeHIIUS OCBOCHA Ha
o | 30 MHH.
BBICOKOM ypoBHE) — 90%
MPaBUIIBHBIX OTBETOB Hesteka 0 Gannos.
b) YacTHYHO | Kpurepun OLEHKH OMPEASIISIOTCS
chopmupoBaHa: MPOLIEHTHBIM COOTHOIICHHEM.
*KOMIICTCHIMA HeynoBleTBOPHTENLHO — MEHEE
0CBOCHA Ha | 50% nmpaBUIBHBIX OTBETOB.
NPOJABHHYTOM YpPOBHE —
po y P . | YaoBnerBoputensHo — oT 51%
70% mpaBUIIBHBIX OTBETOB;
MPABUIIBHBIX OTBETOB.
*KOMIeTeHIHsI
0
ocBoeHa Ha  GaszoBom | Xopouro — ot 70%.
ypoBHe - 0151% | Otnuano — ot 90%.
TIpaBHIILHBIX OTBCTOB, MaxkcumarbHas OleHKa — 5 0aioB.
B) He cdopmupoBaHna
(KOMIIETeHIIUS HE OCBOCHA)
— MeHee50% mpaBUIIBHBIX
OTBETOB
IpakTHyecKkue A) TOJTHOCTRIO | «OTHyHO/3a4TEHO» — CTABUTCA 32
3a/1aHusA cdopmuposana paboTy, BHIMOJIHEHHYIO TOJTHOCTHIO
(KOMIETCHIMS. OCBOCHA HA | §e3 ommbOK M HEIOUETOB.
BBICOKOM YpOBHE) -
«X0poII0/3a4TEHO» — CTABUTCA 32
OIICHKA «OTIIUYHOY
padoTy, BHIMOJIHEHHYIO TTOJTHOCTHIO,
b) YaCTHYHO .
HO TP HAJTMYUH B Hell He Oojee
cpopmupoBana N o
OTHOU HeTpy0oil OIMOKH U OJHOTO
(koMIIeTeHIMs OCBOCHA HA
HemoveTa, He 6oJiee TpeX HeJ04YETOB.
MIPOJIBUHYTOM YPOBHE)

OLICHKA «XOPOILIO»  HJIN
«Y/IOBIIETBOPUTEILHOY

B) wHe cdopmuposana
(KOMITETEHITHS HE OCBOCHA)
- OLICHKA
«HEYJIOBJIETBOPUTEIIHLHO

«Y IOBIIETBOPUTENIHLHO/3a4TEHOY —
cTaBUTCA 3a paboTy, ecnu
oOyuaromuiicst MpaBUILHO
BEITTOJTHIIT He MeHee 2/3 Bcei
paboTHI WK JOMYCTHII He Ooee
OJTHOM TPYyOOii OIIMOKHY U ABYX
HEJIOYEeTOB, He OoJiee OJHOM rpy0oit
U OIHOH HerpyOoii ommOKH, He
OoJee Tpex HETpyOBIX OMIHOOK,
OJIHOM HEeTpyOOii OIMOKU U IBYX
HEJI04YETOB.

«HeynosneTBopuTenbHO/HE
3a4TEHO» — CTAaBHTCS 3a padoTy,
€CJIM YUCIIO OLIMOOK U HEJI0YETOB
NIPEBBICUIIO HOPMY ISl OLICHKH
«yJIOBJIIETBOPHUTEIBHOY HITH
NPaBUJIBHO BBINOJIHEHO MeHee 2/3
Bceil paboThI.

Buabl ommbok:

- rpyOBIe OmMOKN: HE3HAHNE
OCHOBHBIX NOHSITHIH, IPaBUII, HOPM;
HE3HaHME IIPUEMOB PELICHUs 33/1a4;

OIINOKH, ITOKa3bIBAIOIIHE
HENpPaBUILHOE IOHUMAHKE YCIOBUS
MIPEATI0KEHHOTO 3a/TaHNsI.

- HETpyObIe OMIMOKU: HETOYHOCTH
(hOpMyIIUPOBOK, OTIpEICIIEHUH;
HepaIMOHAIBHBINA BBIOOP X012
peIICHHS.

- HCAOYCThI: HEPALIMOHATIbHBIC
IMPUEMBI BBIITOJIHCHU S 3aJIaHUS;
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OTJICNIbHBIC TIOIPEITHOCTH B
(dhopMyIIHpOBKe

BBIBOJIOB; HEOPEIKHOE BBIMOJIHCHUE
3aJIaHMS.

Beinonuenue A) HOJIHOCTRIO | Tpy OIpeIEICHUH
KOHTpOJIbHOIT paGotsr | ¢@OPMHpOBaHa c(OPMUPOBAHHOCTH  KOMITIETEHIINH
(KOMITEeTEeHITNS OCBOEHA Ha KPUTEpHIMH OLICHHBAHUS
BBICOKOM  YPOBHE) — 5 | gpierynator METOIMYECKUE
barnos pEKOMEeHalMK, pa3paboTaHHbIE II0
b) HaCTHIHO | nyenymuHe U1 JaHHOTO BHUA.
copmupoBana:
*KOMIIETEHI[HSI
0CBOEHA Ha
NPOJABHHYTOM YpOBHe — 4
oaiia;
*KOMIIETeHIUSI

OCBOeHA Ha  0a30BOM
ypoBHe — 3 Oainia;

B) ®He cdopmupoBaHa
(KoMITEeTEeHIUs HE OCBOEHA)
— 2 1 MeHee 0aIoB

3 TumnoBble KOHTPOJIbHbIE 3a/JaHNSI UJIM HHbIe MAaTEePUAJIbI, HEOOX0AUMBbIE J1JI51
OlleHKHM 3HAHHM I, YMeHHUI, HABHIKOB 1 (WJIH) ONBITA 1eATEJIbHOCTH,
XapaKTepu3yUuX 3Tanbl ()OPMUPOBAHUS KOMIIETEHIMI B IIpoiecce
0CBOEHMS 00Pa30BaTEIbHOI MPOrpaMMBbI

3.1. HpnMepHaﬂ TEMATHKA KOHTPOJILHOI'O 3a1aHHs .

1 1 2 1 -1 2
1. Berunciure A" +2B-AB,ecri A=(2 3 1|,B=|l0 3 1
4 3 3 -1 0 3

2. Pemuth cucteMy IMHEHHBIX ypaBHeHHM MeTogoMm Kpamepa, merogom [aycca,
X, +MX, —NX, = m;
BEKTOPHBIM METOI0M mx, + (M—-1x, + mx, = m+n;
(N+1)x +(M+n)X, + X, = n+1.

3. Pemuts Mmatpuunoe ypaBHeHue A*X*B=C, rue
A= ((1) —n1)B - (111 —01>C - (é —21)
4. B tpeyronsauke ABC ¢ BeprmHO#t A(M,N) W3BECTHBI ypaBHEHUS BBICOTHI BB,
2X-y+2m+3n—4=0
n Meananel CCy:
(n+1)x+(m+1)y—(2mn+3n+1)=0.
Hanucatp ypaBHeHust Bcex cTopoH TpeyronbHuka ABC.
5. B mupamune ABCD c¢ Bepmmmnamu A(—m,n,1), B(n,m,0), C(1,m,n), D(n, —1,m+n)
HAWUTH:
a) yron mexnay peobpamu AB u AD;
0) yron mexay pedopom AD u mockoctsio ABC;
B) 101a b ocHoBaHus ABC;
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r') 00beM MUPAMHU/IBI;
1) pacctostHue oT BepiuHbl D 10 mmockoctu ABC.
Hamucath ypaBHEHHE BBICOTHI, OMyIIeHHOW W3 BepmuHbl D Ha mockocts ABC, u
ypaBHeHue miockoctu ABC.

Kaxnomy cTyAeHTy Mpu TOCTYIUICHMM NpucBauBaercs ydeOHbidi mmdp. OH
yKa3aH B 3a4€THOW KHMXKKE U CTyJCHUECKOM Ouiere. BapuaHT 3agaHus BEIOMpaETCs B
COOTBETCTBHUH ¢ ABYMsI mocieqaumu nudpamvu mudpa A u B. Kaxxgas 3amaua 3aBUcuT
OT JIBYX YHCIIOBBIX IapaMeTpoB M U N, KOTOPBIC OMpeaesroTcs o mudpam A u B u3

TaOJINII;
A |0 1 2 |3 |4 |5 |6 |7 |8 |9
m |2 |6 |4 |8 |8 |2 6 |4 |4 |6
B |0 1 2 |3 |4 |5 |6 |7 |8 |9
n 3 5 1 |7 9 1 (3 |7 |5 |9

4. MeToauyecKkne MaTepHAaJIbl, ONpee/sAIoIue Mpoiuexypbl OLeHUBAHUS 3HAHMI,
YMeHHUii, HABBIKOB U (WJIN) ONBbITA 1eSITeJIbHOCTH, XaPAKTEPU3YIOIINX ITATbI

¢GopmupoBaHusi KOMIETEHIIMA

dopmMoii KOHTPOJISI 3HAHUH 10 JTUCHUIUTMHE «JIMHelHas anreOpa ¥ aHaJIWTHYECKas
FCOMETPHS» SBJSAIOTCS JIBE TEKYyIIME AaTTecTaliid B (opMe TeCTOB W HMTOroBas
aTTectanus B (popMe dK3aMeHa.

o
B s
=] =) ‘; =
§ g E 3; § ;:? TpeéoBanuss | Cpok cnaum Kpurepuu ouenku no
= = S E 2 2 K (Henens CO/IepKAHMIO U KAYeCTBY C
T ] 22 g = BBINIOJHCHHIO | CeMeCTpa) yKazaHueM 0aJi10B
== 5 s S 8 - S
2| 55 |EEE S5
S = ° g = 2 E o g
S E S22 | gg¢ S g
= 2 2 & | 235 o &
Tectup | yk-1 33 KomnreiorepHo | PesynbraTh Kpurepuu onieHKH onpenessitoTest
OBaHME | oo g BOIIpOCa e TECTUPOBAHMS | MPOIEHTHBIM COOTHOIICHHUEM.
1,2 TeCTHpOBaHUe; | mpenocraBisito | He sBka - 0
BpeMS, TCs B I€Hb VY nosnerBopuTenbHO - 0T 51%
OTBE/ICHHOE MIPOBECHNUS MPaBMJIBHBIX OTBETOB.
Ha TpOIenypy | MpOUEaypHI Xoporto - ot 70%.
- 90 MUHYT Otauuno — ot 90%.
MaxkcuMasbHas olleHKa — 5 6ayuioB
Ox3ame | yK-1 1(2) Dx3ameH PesynbTaTh Kputepuu orieHku:
IpoBox | H OIK-1 BOIIpOCa, MPOBOIUTCA B | MPEIOCTABIA0 | «OTIUYHO»:
UTCS B 4(3) MUCHMEHHOMN TCS B JICHb 3HaHUE OCHOBHBIX MOHATHI
CPOKH,Y 3aJaHus dbopme, myreM | mpoBeaEHUS IpeaMeTa;
CTaHOBI OTBETa Ha 9K3aMeHa yYMEHHE UCIIOJIb30BaTh u
z;};l;lg;p BOIPOCHL IIPHMEHSTH MOJy4EHHBIC 3HAHHS HA
0Gpason Bpewms, NPaKTHUKE;
aTeNIbHO OTBEJICHHOC pabora Ha MNPAKTUIECKUX
romnpore Ha npoueaypy 3aHATUAX;
cca — 45 MuHYT. 3HaHUE OCHOBHBIX Hay4YHBIX
TEOPHii, N3y4aeMbIX IIPEIMETOB;
OTBET Ha BOIIPOCHI OHJIeTa.
«Xopomo»:
*3HaHHE  OCHOBHBIX  HOHSTHH
peaMera;
*yMEHHE HCIIOJIH30BaTh u
MPUMEHSTH MOJyYeHHbIC 3HAHUS Ha
MPaKTHKE;
*paboTa Ha MPAKTUIECKUX
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3aHATHSAX;

*3HaHHE  OCHOBHBIX  HAYYHBIX
TEOpHH, U3yIaeMbIX IIPEIMETOB;
*OTBETHI HA BOIPOCHI OMeTa
*HEIPaBUIIBHO perIeHo
MPaKTHYECKOE 3a/1aHIe
«Y10BJIETBOPHUTEIBHOY:
JIEMOHCTPUPYET YaCTUUHBIE 3HAHUS
[0 TeMaM AUCILUILIINH;

HE3HaHNE, HEyMEHHE HCIIONb30BaTh
U TNPUMEHATH TOJyYCHHBIC 3HAHMSA
Ha MPaKTHKE;

He paboTan Ha NPaKTUYECKHX
3aHATHAX;
«HeynoBJ1eTBOPUTEJIbHOY:
JIEMOHCTPHUPYET YaCTHUHBIC 3HAHUSA
[0 TeMaM AUCLUILIINH;

HE3HaHHE  OCHOBHBIX  IOHATHH
IpeaMETa;

HEyMEHHE UCTIONB30BaTh u
MIPUMEHSTH MOJTyYeHHbIC 3HaHUS Ha
MIPaKTHKE;

He paboTalm Ha TNPAKTHIECKHX
3aHATHUSX;

HE OTBEYaeT Ha BONPOCHI.

HTtorosoe HaunciacHue 0aIOB 1O AUCTUINIMHE OCYHICCTBILICTCA B COOTBCTCTBHUU

C pa3paboTaHHOM U BHEAPEHHON OATTLHO-PEUTUHTOBOM

CUCTEMOM KOHTPOJIS U

OLICHUBAaHUA YPOBHA 3HAaHUU )51 BHCY‘-IC6HOI>1 COBHﬂaTeHBHOﬁ dAKTUBHOCTH

00yJarommxcs.

4.1 TunoBble BONPOCHI, BBIHOCMMbIE HA TECTUPOBAHHUE

1. Kak BbrncnuTh onpenenuTeab BTOPOro nopsaka?
MEPEMHOKUTH BCE YETHIPE PJIEMEHTA

CJI0’KUTbH BCE YETHIPE AIEMEHTA

B35ITh PA3HOCTh ITPOU3BEICHUN MO IUATOHAJISIM

CJI0>KUTb IPOU3BEACHUS YUCET B IIEPBOM U BTOPOU CTPOKE

2. CKONBKO penieHuii He MOYKET UMETh CUCTEMA JIMHEUHBIX YPABHEHUM

OECKOHEYHO MHOTO PEIIeHUN

ITyCTOE MHOKECTBO PEIIEHUN

TOJBKO 2 pELICHUS

TONBKO | pemenune

3. Meron I'aycca pelieHus cUCTeM JIMHEMHBIX YPaBHEHUN
OCHOBAH Ha BBIYMCIICHUN ONIPEACIIUTENEN

UCIIOJNIB3YET rpaUuecKuii Moaxo.

CBOJUT CUCTEMY K KBaJIpATHOMY YPaBHEHUIO
MOCJIEA0BATENBHO UCKIIFOYAET HEU3BECTHBIE

4, Ha nnockoctu 3agansl ase Touku A(1;6) u B (6;7). Ha npsamoii 2x-3y+9=0 nexar

TOJILKO TOuKa B
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o0e 3a7JaHHbIE TOYKU
TOJBKO TOYKa A
HU OJIHA U3 33J]aHHBIX TOUYEK
5. [Tpssmbie Ha mTocKocTH 2X +3y +7=0m4x +6y+1=0
COBIAAAIOT
napajuieiabHbl, HO HE COBIIAJIAl0T
TEePTICHANKYJISIPHBI
MEPECEKAIOTCS B TOUKE
6. PaccTrostHue oT Havasia KOOpJMHAT Ha IJIOCKOCTH 110 Tipsimoit 3x + 4y — 12 =0
paBHO
3
5
2,4
2,5
1. Touxku A(1;4) u B (-2; 5) Ha IIOCKOCTH JIeXkKAT MO OTHOILICHUIO K MPSIMON y = 2X
-6
00e HUXKe TIPSIMOi
TOUYKa A JIe)KaT BbIIIIE MPSIMOH, a Touka B Hike
To4Ka B nexar Bellie npsiMoit, a Touka A HUXKe
o0e BbIIIE MPAMOK
8. OOpartHas marpuria. UYto BepHO?
JAeT B IPOU3BEJACHUY C HCXOAHOW MAaTPHUIIeH SAMHUYIHYIO MaTPHUITY
MO>KET UMETh BCE DJIEMEHTHI paBHbIE ()
BCEra UMEET dJIEMEHTaMU JPOOHBIEC Uuncia
uMeeT B 2 pasa 00JbIIe CTOJIOOB, YeM UCXOAHAs MaTpUIla
Q. Enunnanas matpuna 3-ro mopsiika CoASp>KUT CIEAYIONUe YIciia
9 enuHUL
6 HyJIel U 3 € IUHULIBI
| enuauny u 8 Hynen
8 enmuHUIl U 1 HyNb
10. Martpuisl A 1 B uMmeroT HecoBnamaromiye pasmepsl. Takue MaTpHIlbI
WHOT]Ia MOKHO CJIOKHUTh
WHOT1a MOKHO BBIYECTh
WHOT/Ia MO’KHO YMHOKUTD
BCETIa MOYKHO CIIOKHTh
11. Ilepeceuenuem aAByx npsmbix 2X + 3y -6 =0 u x +y — 3 = 0 Ha TUVIOCKOCTHU
SIBJISICTCS
TOYKa - HA4YaJ0 KOOPJWHAT
To4Ka ¢ koopauHatamu (0;2)



npsiMbIe HE MEPECEKAI0TCA

TOYKa ¢ kKoopauHatami (3;0).
12. PaccrosiHue Mexy napamuiedbHbBIMU OPSIMBIMA Y = X U Y = X + 2 Ha TUIOCKOCTHU
paBHO

KBaJpaTHBIM KOPEHB U3 2

2
4
KBaJpaTHbIN KOPEHb U3 8
13. Kakas u3 nap npsiMbIX Ha INIOCKOCTH NEPIEHIUKYIIIPHA MEXTY COO0M
X=2 #ux+y =-2
x+ty+tl=0ux-y+5=0
xty=7ux+y=9
2x-y-3=0ny+2=0
14,  Marpuna A coctouT u3 onHUX HyJeld. OOpaTHas K Hell MaTpuLa
TOXE€ COCTOUT U3 OJTHUX HYJICH
COCTOUT U3 EIUHULL U HYJIEH
HE CYIECTBYET
COCTOUT TOJIBKO U3 €IMHHII
15. IIpaBuno Kpamepa pelnieHus cucTeM JUHEHHBIX YpaBHEHUI
OCHOBAHO Ha BBIYMCIIEHUU ONPEIETUTENCH
HCIIOJIb3YET rpauuecKuid Moaxoa
CBOAMT CHUCTEMY K KBaJpaTHOMY YPaBHEHHIO
NIOCJIEOBATENBHO NCKIIFOYAET HEU3BECTHBIE
16. Omnpenenurens MaTPUIIBI
BCET/a LEJI0E YHUCIIO
BCET/Ia MOJI0KUTEIIBHOE YHCIIO
HE BCErJa MOYKHO BBIUYMCIUTh
MOXeET paBHATHCA unciy «[1m»=3,14...
17. Kaxkas u3 nmap npsiMbIX Ha IUIOCKOCTHU MapajiieibHa MeXay coO0i
X=2 ux+ty =-2
xty+l=0ux-y+5=0
x+ty=7ux+y=9
2x—y-3=0uny+2=0
18. Ilpsmas x + 2y + 6 =0 oTcekaeT ¢ OCSIMH KOOPJUHAT TPEYTOJbHUK TLIOIIAIN
6
9
12
36
19. CkanspHoe npousBeneHue BekTopoB a{l;3} u b{2;4} paBHo
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1324

0

14

-2
20. CxansipHO€ NMPOM3BEICHNE BEKTOPOB — ITO

MIPOM3BEICHUE JIJIUH BEKTOPOB, YMHOKEHHOE Ha TAHTEHC YTJia MEXIy BEKTOpaMu

IIPOU3BEJEHUE JJIMH BEKTOPOB, YMHOKEHHOE HA KOTAHIEHC yIiia MEXJly BEKTOpaMu

MIPOU3BEJICHUE JJINH BEKTOPOB, YMHOKEHHOE Ha CHHYC yIjla MEXI1y BEKTOpaMHU

POU3BEJCHUE JJIMH BEKTOPOB, YMHOKEHHOE HA KOCHUHYC YIJjla MEX]y BEKTOpaMu

21. 3apansl 4 Touku Ha wiockoct A(0;5), B(2;2), C(3;3) u D(1;6). Haiinure napy
PaBHBIX BEKTOPOB

AD u BC

AD u CB

ABu CD

ACuBD
22. 3apansl 4 Touku Ha iockoct A(0;0), B(1;2), C(3;3) u D(2;1). Haitnure napy
NEPIEHAUKYIISPHBIX BEKTOPOB

AD u BC

AD u CB

ABu CD

ACuBD
23. 3apan tpeyronpHuk ABC Ha miockoctu. A(0;0), B(3;4), C(7;7). Onpenenure ero
THUII

IPSMOYTOJIbHBIN

paBHOOEIPEHHBII

PaBHOCTOPOHHUU

Pa3HOCTOPOHHUU
24. Kakoii u3 yrioB TpeyroibpHuka ¢ Bepiuaamu A (1;1), B(5;4), C(4;5) npsmoii?

yroa A

yron C

HUKAKOU

yroa B
25. Yemy paBeH ompenenuTeNb 2-To MopsiKa, meppasi ctpoka kotoporo (1 2), a
BTOpas (3 4)?
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26. Yemy paBeH oIpenenauTenp 3-ro Mopsaka, y Kotoporo nepsas ctpoka (1 2 3),
BTOpas (4 5 6), a tpetbs (7 8 9)?

0

-1

1

6
27. Uemy paBeH ompenenuTens 3-ro nopsaka, y Kotoporo nepsas ctpoka (1 1 1),
BTOpas (2 2 2), atpetbs (3 3 3)?

27

0

1

6
28.  Uemy paBeH ompeaenuTeNb 3-To IopsAaka, y Kotoporo nepsas ctpoka (1 0 0),
Bropas (0 2 0), a tpetbs (0 0 3)?

29. Uemy paBeH OINpeAeTUTeNb SAMHUYHOW MaTPHIIBI?

3aBUCHUT OT pa3Mepa eAMHUIHON MaTPHIIBI
30. B ompenenurene 2-ro nmopsiaka nepsas crpoka (1 2), a Bropas (3 X). Kakoso X,
eciu onpenenuresb paseH 07

31. Ha mnockoctu 3anansl Touku A(1;1) u B(7;9). KakoBa nnuna orpeska AB?

12
32. Ha mmockoctu 3agansl Touku A(1;1) u B(7;9). KakoBbl koOopAMHATHI BEKTOPa
AB?

{6;8%}

{8;10}

{7:9}
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{1,63}

33. Ha mmockoctu 3agansl Touku A(-1;1) u B(-4;5). KakoBa quHa otpe3ka AB?

\lO?U-'-b

4.2 Tunosble BOIIPOCHI, BLIHOCUMbIC HA 9 K3aMCH

=

ITonaTtue matpuupl. Pa3mMepHOCTh MaTPULIBL.

CpoiictBa  apudmerndeckux  omepanuii  Hag  marpunamud.  CBsizb ¢

TPAHCIIOHUPOBAHUEM.

Kaxue nmpeoOpa3zoBaHus MOXKHO BBIIIOJHUTH HAJl CTpokamMu MaTpuilbl? [Ipumep.

DneMeHTapHbIe ITpeoOpa3oBaHus HaJl CTpokaMu MaTpuilsl. [Ipumep.

Kakas maTpuna Ha3bIBa€TC OPTOTOHAIBHON MaTpULIECH?

Kaxoit maTpuiieit Oynet marpuiia, oopaTHasi K OpTOrOHaJIbHOM?

Kakoi marpuient ssBisieTcst MaTpuLa, TPAHCIOHUPOBAHHA K OPTOTOHAIBHOM?

Kakue matpunsl Ha3biBalOT paBHbIMU? CrioxkeHue matpuu. [Ipumep. YMHOkeHUE

MaTpuibl Ha yucio. [Ipumep.

9. Uro mnHaspBaT omnpenenureraeM watpunbl. l[lopsgok ompenenurtens. I[lonsTue
ONPEAECTUTEII NPUMEHUTEIBHO K MaTpuUIle BTOporo nopsiaka. [Ipumep.

10.OcHOBHEBIE CBOWCTBA OMPEACTUTEIIS.

11.Yemy paBeH ompenenuTellb TPEYroJbHOW MaTpuIlbl? MEHSIOT JI dJeMEHTapHbIe
npeoOpa3oBaHus BEIWYMHY omnpeaenutensi? B kakom ciydae omnpeaenuTenb
MaTpHULbl HE PAaBEH HYIIO?

12.Yemy paBeH onpeaenuTeslb OpTOrOHATLHON MaTPHIIBI?

13.1lpaBuno mocTpoeHus OOpPATHOW MATPUIbl HA MPUMEPE MATPUIIBl 2-TO TOPSAJKA C
UCIIOJIb30BAaHUEM ANTreOpaniecKuX JOTOTHEHUH.

14.TToctpoenre 0OpaTHOM MaTPHIILI C UCTIOJIb30BaHUEM MeToaa ['aycca (Ha mpumMepe).

15.Kakue npsMOyTobHbIe MAaTPUIIbl MOXKHO TIPUBECTHU K CTyleHYaToMy BuUay? Meton
MIPUBEICHUSI MATPUIIBI K CTyIIeH4YaToMy Buay. [Ipumep.

16.[ToqunHSIETCS T YMHOXXEHHUE MATPHI] CBOMCTBY aCCOITMATUBHOCTH M MEPECTAHOBKU
comHoxkutenen? IlpuBectn mnpumep HEKOMMyTaTMBHBIX wmaTpul. [Ipumep
MepEeCTaHOBOYHBIX MaTpPHII.

17.Kakoif MHOTOWJIEH Ha3bIBACTCS XapaKTEPUCTUUECKUM MHOTOWICHOM MATPUIIbI?

18.0Omnucats Mozenb JIeOHThEBA MEKOTPACIEBOTO OalaHca.

19./latw onpenenenue panra matpuiisl. [Ipumep.

20.ChopmynupoBath TeopeMy Kponekepa-Kamemnu. [IpowmmtoctpupoBath — ee
MIPUMEPOM.

21.]laTh ompeneneHrue CUCTEMBI U3 «M» JMHEHWHBIX YPaBHEHUN C «N» HEU3BECTHBIMH.
BexropHo-maTpuuHas Gopma 3anucu CUCTEMb JTHHEHHBIX YPAaBHCHUM.

22.11pu penieHny 0JHOPOTHOM CHCTEMBbI KaKUe MIEPEMEHHBIE HAa3bIBAIOT CBOOOTHBIMHU, &
Kakue HecBOOOHbIMU? UeMy paBHO YHCIIO CBOOOIHBIX MEPEMEHHBIX ?

23.CuctemMbl KOOpJUHAT.

24.PaznuuHble BUJIBI 3a/IaHUST YpaBHEHUSI PSIMOI Ha TIJIOCKOCTH.

no

© N> U AW
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25.B3anMHOe pacmoyioKeHne ABYX NPSIMbIX. YTOI MEXAY IPSIMBIMHU.

26.PaccrosiHi€ OT TOYKH JI0 MPSIMOiA.

27.Yt0 Ha3bIBAETCS CKAISIPHBIM IIPOU3BEJCHUEM BEKTOPOB?

28.Yt0 Ha3bIBAE€TCSA CMEIIAHHBIM IIPOU3BEACHUEM BEKTOPOB?

29.Yt0 Ha3bIBAE€TCS BEKTOPHBIM MTPOU3BEICHUEM BEKTOPOB?

30.Kakum cBoiicTBOM 001a/1al0T IBa BEKTOPA, €CIIU UX CKAJISIPHOE MPOU3BE/ICHUE PABHO
HYJI0?

31.Kakum cBoOiicTBOM 001a/1al0T 1B BEKTOPA, €CIIU UX BEKTOPHOE MPOU3BEACHHUE PAaBHO
HYJI0?

32.KakuMm CBOMCTBOM 00JagarOT TPU BEKTOpa, €CIM HMX CMEIIAHHOE TPOW3BEACHHEC
PaBHO HYJIO?

33.Yto Ha3bpIBaeTCA ypaBHEHHUEM MPSIMON Ha MIIOCKOCTU B OTpe3kax?

34.Yto Ha3bIBaeTCA MapaMETPUUECKUMH YPAaBHEHUSAMHU MPSIMON HA TJIOCKOCTH?

35.Kak HailTu KOOpPAMHATH HOPMAJILHOTO BEKTOpa K MPSMOM Ha IUIOCKOCTH IO €€
YpaBHEHUIO?

36.Kakumu ciocobamu MOKHO 3a7aTh IPSIMYIO B IPOCTpaHCTBE?

37.PaccrostHie OT TOUKH /10 MPSMOM Ha MIIOCKOCTH.

38.Uto Ha3bIBaeTCs ypaBHEHUEM ILJIOCKOCTH B OTpe3Kax?

39.Kak coctaBuUTh ypaBHEHUE IIIOCKOCTH, IPOXOASIIEH Yepe3 TPU TOUKH?

40.Kak cocTaBUTh ypaBHEHHE IUIOCKOCTH, MEPIECHIUKYISIPHOM K TAHHOW MpAMOU U
MPOXOASAUIEH Yepe3 3aJaHHYIO TOUKY?

41.Kax HallTH KOOPJIMHATHI HOPMAJIBLHOTO BEKTOPA K MJIOCKOCTHU IO €€ YPaBHEHUIO?

42. YpaBHEHHS IIJIOCKOCTH U MPSMOM B MPOCTPAHCTBE.

43.YT10on MeX Iy TIOCKOCTSIMU.

44.Yron Mexy NpsMbIMU B POCTPAHCTBE.

45.Yron Mexay NpsMON U TNIOCKOCTBIO.

46. PaccTosiHHE OT TOYKH IO TNIOCKOCTH.

47. Tlepeceuenue psIMOM U TIJIOCKOCTH.

48. JInHa BEKTOpa U YroJ MEXIy BEKTOPaMHU.

49. Tporiecc opToroHanM3aIMu KOHEYHOTr0 Habopa BEKTOPOB.

50. Yro Takoe smiunc? CBoicTBa

51. Yro Takoe mapabona? CBoiicTBa

52. Yro Takoe rurnepbona? CBoiicTBa

53. Uto Takoe 3KCIEHTPUCHUTET dJUTHATICA?

54. YTto Takoe IKCUEHTPUCUTET mapadoJIbI?

55. UTto Takoe 3KCIEHTPUCUTET TUIEPOOITHI?

56. Yto Takoe Gpokychl U (HOKAIbHBIE paaUuyChl AIUIUIIca?

57. Yro Takoe Gpokychl U (hOKAIbHBIE panyChl TUIEPOOTBI?

58. Yro Takoe pokyc u pokanbHbINA paanyc napadoiabi?

59. Yro Takoe nupektpuca napadboini?
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Ilpunoscenue 2

HHCTHTYT HH®OKOMMYHHKAIIHOHHbBIX CUCTEM H TEXHOJIOTHH
KADE/IPA MATEMATHKH H ECTECTBEHHOHAYYHBIX TUCLHIHIT/THH

METOINYECKHUE YKA3ZAHUA VIS OBYYAIOIIUXCA ITO
OCBOEHMIO JIMCHUAIIJIMHBI
«JIMHEHHAS AJITEBPA U AHAJINTUYECKASI TEOMETPHUS»

Hanpasaenue moaroroBku: 15.03.06 MexaTponuka u poOOTOTEXHUKA
Hanpasaennocts (mpoguiib): ABTOMATU3AIMS TPOU3BOICTBEHHBIX IPOLIECCOB
YpoBeHb BbIcIIero odopazoBanus: 0akaigaBpuar

®opma 00y4YeHHUsA: OUHAs

Koponés
2023
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1. O0mume MOJI0KEHUSA

Leabio n3ydeHus JUCIUILTAHBI SBIISETCS:

— dbopMupoBaHrUe CIHOCOOHOCTH K BOCHPUITHIO, OOOOIIEHHUIO U aHAJU3y
uHpopManmy;

— OCBOCHHE HEOOXOIMMOT0 MaTeMAaTHYECKOTO amnmapara, IpUMEHIEMOTO TIPH
PEIICHUH Pa3INYHBIX TPOPECCHOHATBHBIX 3a/1a4;

- (dbopMHupOBaHWE TOTOBHOCTH TPUMEHSATH METOMBI JIMHEWHON anreOpbl U
AHATUTUICCKOW TEOMETPHH 1 MOJICITUPOBAHUS B MPOPECCHOHATBHOMN IeATeILHOCTH.

OCHOBHBIMM 3a1a4aMHU JUCLUIIIIMHBI SBJIFOTCS:

- Jate cTyaeHTam 0a30Bble 3HaHMS 10 Kypcy JMHEHHON anreOpsl U
AHAJIMTUYECKON T'€OMETPUH;

- Hayunth CTyZeHTOB pemiaTh THUIIOBbIE 3aJauyd JIMHEHHON aireOpbl U
AQHAJIMTUYECKOU T'€OMETPHUH;

- I103HaKOMHTB CTYACHTOB C PUMEPAMU MATEMATUYECKOTO MOJEIUPOBAHUS
U aHanu3a B 00JaCTH UX MPOPECCUOHATBHOMN IEATEIbHOCTH.

2. YKa3aHMs 10 NPOBEACHUI0 NPAKTHYECKHUX 3aHATHH
[IpakTnueckoe 3ansrue 1.
By npakTrueckoro 3aHATHS . cMeulanHas hopma npakmuiecko2o 3aHamusl.
O0pa3zoBaTenbHbIE TEXHOJIOTUN: CAMOCHOAMENbHOE peuleHue U 2pYNnogoe 00CyxHcoeHue
pe3yibmamos
Tema u conep)kaHue MPaKTUUECKOTo 3aHATUs: Jlunetinas anceopa.
Buviuucnenue onpeoenumeneii. /leticmeus ¢ mampuyamu.
[Tpo1oKUTENEHOCTD 3aHATHSI— 4.

[IpakTueckoe 3ansitue 2.

Bun npaktuueckoro 3aHATHS . cMeUAHHAs hOpmMa npaKkmuiecko2o 3aHamus.
OO0pazoBatenbHbIE TEXHOJIOTUU: CAMOCHOAMENbHOe peuleHue U 2pYRnogoe oocyicoeHue
pe3yibmamos

Tema u coaep)kaHue MPaKTUUECKOro 3aHATUs: Jlunetinas anceopa.

Cucmemvt nuHelinvix ypasneHuti. Memoo ['aycca. Cucmemvl TUHEUHBIX YPABHEHUI.
IIpasuno Kpamepa u mampuunsiii Memoo.

[TpoaomKUTEeNbHOCTD 3aHATUSI— 44.

[IpakTnueckoe 3anstue 3.

By npakTrueckoro 3aHATHS . cMeuanHas hopma npaKkmuiecko2o 3aHsmusl.
OO0pa3zoBaTenbHBIC TEXHOJIOTUN: CAMOCMOAMENbHOE peuleHue U 2pYnnogoe 00CyicoeHue
pe3yibmamos

Tema u comeprkanre MPaKTHUECKOTO 3aHATUs: JIunelinas aneebpa.

Cucmembl tunelnblX ypasHenuti oowezo suda. Teopema Kponexepa-Kanennu.
[TponomKUTEeTbHOCTD 3aHATHI— 44.
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[IpakTrueckoe 3aHsaTue 4.

Bun npaktuueckoro 3aHATHS . cMeulanHas hopma npakmuiecko2o 3aHamusl.
O0pazoBaTebHbIE TEXHOJIOTUU: CAMOCMOAMENbHOE peuleHue U 2pYynnogoe 00CyxHcoeHue
pe3yibmamos

Tema u coneprkanue NPakTUUECKOTro 3aHATUs: BekmopHas anecebpa.

Heiicmeus ¢ eexmopamu. CkansipHoe, BeKMOPHOE U CMeWAHHoe NpPoU3BeoeHuUe
8EKMOPO8.

[TpoaomKUTENbHOCTD 3aHATUSI— 44.

IIpakTueckoe 3ansrue 5.

Bun npakTrueckoro 3aHATUS: cMewantas popma npaKkmuyecko2o 3aHamusl.
OO0pa3zoBatesbHbIe TEXHOJIIOTUU: CAMOCMOAMENbHOE PeuleHue U Spynnogoe oocyicoeHue
pe3yibmamos

Tema u conepkanue MPAKTUUECKOTO 3aHATUS: AHAIUMU4ecKas 2eomMempus.

Ipsamas na nnockocmu.

[TponomKUTENEHOCTD 3aHATHSA— 44.

[IpakTrueckoe 3anstue 6.

By npakTHueckoro 3aHATUS . CMeuanHas popma npaKkmuuecko2o 3aHAmusl.
OO6pazoBaTebHbIC TEXHOJOTHH: CAMOCMOAMENbHOE PeuleHue U 2pYynnosoe 00cyicoeHue
pe3yibmamos

Tema u conepkaHue MPaKTUUECKOTO 3aHATUS: AHanumu4eckas 2eomempus.

Kpusvie émopoco nopsioka.

[TpoaomKuTEeNnbHOCTD 3aHATUSI— 44.

[IpakTnueckoe 3anstue 7.

Bun npakTuueckoro 3aHATUS . cMewanHas hopma npakmuiecko20 3aHAmusl.
OOpa3oBaTebHbIE TEXHOJIOTUU: CAMOCMOAMENbHOE PeUuleHue U 2pynnogoe 00CcyicoeHue
pe3yiomamos

Tema u conepkaHue MPAKTUYECKOTO 3aHATUS: AHAIUMUYECKAs 2e0MeMPUs.

IIpsimas 6 npocmpancmee.

[TponomKUTENEHOCTD 3aHATHS— 44.

[IpakTnueckoe 3anstue 8.

Bun npakTHUecKoro 3aHATHS . CMEWAanHas opma npaKmuyecko20 3ansamusl.
OO0pa3oBaTenbHbIE TEXHOJIOTUN . CAMOCHOAMENbHOE peuleHue U 2PYNnogoe 00CyicoeHue
pe3yibmamos

Tema u conepkaHne IPAKTUUECKOTO 3aHATUA: AHanumuueckas 2eoMempus.

IInockocmwv 6 npocmparncmee.

[Ipo10KUTENBHOCTD 3aHATHS— 44.

3. Yka3aHus 110 IPOBEACHUIO JJA00PATOPHOI0 MPAKTHKYMA
He npenycMoTpeH y4eOHbIM MIIaHOM.
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4. Yka3zaHus 110 IPOBEJCHUI0 CAMOCTOSATEJIbHOH PadoThl 00y4al0IINXCs

No Hanmenosanune
0 /;1 O1oka (pazmena) Bune CPC
JMCLUIUIAHEI
1. | Tuneiinas u | 1. IlogroroBka K NpakTHUYECKUM 3aHATHSAM IO MarepHazam
BEKTOpHas alreGpa JEeKUMH U y4eOHO IUTepaTyphl.
2. BBIMOTHEHHUE MTPAKTUYECKHUX 3aJaHHHA
3. CaMOCTOATEIBHOE  M3Y4YE€HHE  HEKOTOPBIX  BOIIPOCOB
JMCLUIIIMHBI (JIMHEHHbIE TPe0oOpa30BaHusl).
2. | DreMenTEL 1. IloaroroBka K NIPaKTUYECKUM 3aHATUAM [0 MaTepualaMm
AHATUTHYECK O JEeKUUH 1 yueOHOU TuTepaTyphl.
reOMETPHH 2. BblNOJNIHEHUE NPAKTUYECKUX 3a1aHUI
3. CaMOCTOATENIBHOE  M3YYE€HHE  HEKOTOPBIX  BOIIPOCOB
JUCLUIUIMHBI (IIOBEPXHOCTH BTOPOrO MOPSAKA).

1. 5. Yka3anus no npoBeaeHUI0 KOHTPOJIbLHBIX PadoT i 00y4aIOIIUXCSl OYHOM
(popmbl 00yueHust

5.1. TpeGoBaHusi K CTPYKTYpe
KaxaoMmy cTyaeHTy HpH TOCTYIUICHHH IpUCBaWBaeTcs y4deOHbIM mmdp. OH
yKa3aH B 3a4eTHOM KHIDKKE M CTyJeHUYeCcKoM Ousiere. BapuaHT omnpenensercs
3HAYCHUSMH MU N, KOTOPbIE BHIOMPAIOTCS C YUYETOM JABYX MOCIETHUX HUGP yueOHOTO
mudpa. Homepa 3amad, BXOAANUX B BAPUAHT, ONPEACIIAIOTCS IPETo1aBaTeIeM.

5.2. TpeGoBaHUA K COAEPKAHUIO

Kaxxnmast KoHTposIbHAs padoTa COMEPKUT OMPEIeTICHHOE KOIMYECTBO MPUMEPOB U
3anad. [Ipu BRITOTHEHNH X HEOOXOAMMO TTPUACPKUBATHCS CICAYIOIINX MTPaBUII:

1. KoHTponpHYI0 pabOTy HAZIO BBHITOJHUTH B OTACIBHON TETPAIH, OCTABIISIS TTOJIS
JUISL 3aMEUaHUil mpernojaBaresis. B KoHIle paboThl HY)XHO OCTaBUTh 3-4 UHUCTHIX
CTPaHMIIBI, KOTOPHIE, BO3MOKHO, TIOHATOOSITCS IJIsT UCTIPABJICHUS PEIICHUN.

2. B 3arosoBke paboOThI JOHKHBI OBITh Pa300PUMBO HAMMCAHBL: (aMUITUsS, UMS U
OTYeCTBO, Y4€OHBIN MmUdp, HOMEP KOHTPOJIBLHON pabOThI (€€ YacTh), Ha3BaHHE
JTUCIUTUIMHBI. 3aroJIOBOK HAJI0 MOMECTUTh Ha OOJIOKKY TeTpaau. 3/1eCh ke yKa3aTh
JIaTy BBITIOJIHEHUSI KOHTPOJIHHOU PabOTHI.

3. Pemenue 3agad Hajo pacnosarath B MOPSIKE HOMEPOB, YKa3aHHBIX B 3aJJaHUH,
COXpaHsisi HOMep 3aj7a4 CBOEr0 BapUaHTA.

4. Tlepen perieHUEM KaKIOW 3a7add HAJO TMOJHOCTHIO BBIMUCATH €€ YCIOBHE,
3aMCHUB, TJI¢ HaJ0, OOIINEe JaHHBIC KOHTPOJBHBIMU U3 CBOECTO BapHaHTA.

5. Pemmrennst 3amau  wm3maraidiTe akKypaTHO, OOBSCHSS OCHOBHBIC JCHCTBUA,

BBITTUCHIBAs HY>KHBIE (POPMYIIBI, JCiIast HEOOXOUMBIC YSPTEHKH.

6. [Tocie mosydeHUs MPOPEICH3UPOBAHHONH PaOOTHI MCIIPaBbTE BCE OIMIMOKH U
HEI0YEThI, BIIMCAB UCIIPABJICHHS HA OCTABJICHHBIX YUCTBIX CTPAHMIIAX.

Pabora 3acumMThIBaeTCs, €CciM OHAa NpU MpoBepke (WM TOCIe YCTpaHEHUs
HEJ0YETOB) MpENnoAaBaTeIeM MOJydaeT MOJIOKUTEIbHYIO OLIEHKY (3auer). CTyAeHTHl,
HE MOJYYMBILIME 3aueTa MO KOHTPOJbHOM paldoTe, K 3K3aMEHY HE JOIMYyCKaroTCs.
3adeTHbIEe KOHTPOJIbHBIE PA0OTHI 0053aTEILHO MPEABABISIIOTCS HA YK3aMEHE.
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6. IlepeyeHb OCHOBHOM M JONOJHUTEILHOM Y4e0HOI JTUTEPATYPBbI

OcHoBHas quTEpaTypa:

1.

I'opnau, b.A. Jlunetinas anreOpa U aHaTuTHYECKas TeoMeTpus : yueOHUK / b.A.
I'opnau. — Cankr-IlerepOypr : Jlanb, 2017. — 300 c¢. — ISBN 978-5-8114-
2717-8. — Tekcrt : 2JIeKTPOHHBIN // DIEKTpOHHO-OMOIMOoTeYHas cucTeMa «JIaHb»
[caiit]. — URL: https://e.lanbook.com/book/99103  (mara oOpareHus:
24.11.2019). — Pexxum ocTyna: JiIs aBTOPH3. MOJIb30BaTEIICH.
bexnemumeB, JI.B. Kypc aHanuTHueckoil reoMeTpuu W JHUHEHHOW anreOphl :
yueOnuk / JI.B. bexnemumes. — 16-e usn., ctep. — Cankrt-IlerepOypr : Jlans,
2019. — 448 c. — ISBN 978-5-8114-1844-2. — TekcT : 3ICKTPOHHBINA //
DOnekTpoHHO-OMOmMoTeyHass  cucrema  «Jlamp» @ [caiit]. —  URL:
https://e.lanbook.com/book/112054 (mata obpamenus: 24.11.2019). — Pexum
J0CTyIA: JUIsl aBTOPU3. MOJIH30BATENCH.
Kpsaxsun B. JI. Jluneitnas anre6pa B 3amauax u ynpaxknenusax / Kpsksun B.J1. -
Mockaa: Jlanp", 2016. - ISBN 978-5-8114-2090-2.URL.:
http://e.lanbook.com/books/element.php?pll_id=72583.
Kpatkuit kypc ananutudeckoit reometpun: Yueonuk/ Epumon H. B., 14-e uzn.,
uctpas. - M.: ©UIMATIIUT, 2014. - 240 c.: 60x90 1/16 (Ilepernér) ISBN 978-
5-9221-1419-6, 500 9K3. - Pexum JOCTyTa;:
http://znanium.com/catalog/product/537806
[epuneB, B. I'. OcHOBBI NUHEWHOW anreOpbl U AHAIUTHUYECKONH T€OMETPHUU :
yuebHoe nocooue / B. I'. Illlepmnes. - MockBa : UHOPA-M, 2022. - 168 c. -
(Briciiee ob6paszoBanme: bakamaBpumat). - ISBN 978-5-16-005479-7. - Tekcr :
anexktpoHHbii. - URL: https://znanium.com/catalog/product/1843639 (nata
obpamenusi: 27.09.2023). — Pexxum focTyna: mo moAnucKe.
Mywman, I'. . Anrebpa u reomerpus : yaueOnoe nocodue / I'. U. lllyman, O. A.
Boaruna, H. 1O. T'onognas. - Mocksa : PUOP : UHOPA-M, 2019. - 160 c. -
(Beiciiee ob6pazoBanue). - ISBN 978-5-369-01708-1. - TekcT : 31€KTpOHHBIH. -
URL:  https://znanium.com/catalog/product/1002027  (mara  oOparieHus:
27.09.2023). — Pexxum f0cTyIma: MO TOIMKUCKE.
Henucos, B. . AnreOpa u reomeTpus: MpakTukyM™m : ydyeOHuk : [16+] / B. W.
Henucos, B. M. Uybuu, O. C. Yepnukoa ; HoBocuOupckuii rocy1apcTBEHHBIH

TEXHUYECKUH  YHUBEPCHUTET. —  HoBocubupck : HoBocubupckuii
rocyJIapCTBeHHBIN TexHuueckui yauBepcutet, 2018. — 307 c. : mi. — (YueOHuKu
HI'TY). — Pexxum JOCTyIA: o MTOJITHACKE. — URL:
https://biblioclub.ru/index.php?page=book&id=576183(nara oOpaiteHus:

29.07.2022). — bubmmorp. B kH. — ISBN 978-5-7782-3791-9. — Tekcr :

3JIEKTPOHHBIN.

JlonoJHUTEIbHAS JIUTEPaTypa:
boprakosckuii, A. C. JluneitHas anreOpa B mpuMepax W 3aaadax : ydeOHoe

nocobue / A. C. boprakosckuii, A. B. [Tanrenees. — 3-e uzn., ctep. — Mocksa :
NH®PA-M, 2023. — 592 ¢. — (Bricmiee obpazoBanue: bakanaspuar). - ISBN
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978-5-16-010586-4. - Texct ; AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1907364 (nara o6pamenus: 27.09.2023). —
Pexxum noctyma: 1mo moJinucke.

. Jluneitnass  anre6pa. JluneliHble omeparopel. KBaapatuuneie  (QOpPMBL.
Kommekcusie uncna: Yue6Hoe nmocobue / Pybamkuna E.B. - M.: HUL] UTH®PA-
M, 2016. - 38 c.: 60x90 1/16. - (Bsicmiee obpazoBanue) (O6moxka) ISBN 978-5-
16-011858-1 http://znanium.com/bookread2.php?book=544419

. Kupcanos, M. H. Anre6pa u reomerpus. COOpHUK 3agady M pEHICHUN C
npuMeHeHueM cucteMmbl Maple : yue6Hoe mocobue / M. H. Kupcanos, O. C.
KysnenoBa. — Mockpa : UTHOPA-M, 2023. — 272 c. — (Bsicmiee o6pazoBaHue:
bakanaBpuat). — DOI 10.12737/20873. - ISBN 978-5-16-012325-7. - Tekcr :
anexktpoHHbii. - URL: https://znanium.com/catalog/product/1907684 (nata
oOpamenus: 27.09.2023). — Pexum poctyna: 1o NOoANUCKE.

. Anrebpa. Y. 4. 3agayHuk-npakTukym: YueOHoe mocobue / Ilmuar P.A. -
Cllo:CIIol'y, 2016. - 184 C.: ISBN 978-5-288-05650-5
http://znanium.com/bookread2.php?book=941730

. Jlenosckas, E. B. JluneliHas anreOpa M aHAJIMTUYECKas T€OMETpUs: COOPHHK
3amau / E. B. JlegoBckas ; denepanbHOe areHTCTBO MOPCKOTO M PEYHOTO
TpaHcriopTa, MOCKOBCKasi TOCyJapCTBEHHasl akaJeMHus BOJHOTO TPaHCIOPTA,
['ocynapcTBeHHBIM YHUBEPCUTET MOPCKOTO U peuHoro ¢guiora um.aamupana C.O.
MakapoBa. — Mocka : Aneraup : MI'ABT, 2017. — 100 c. : un. — Pexum
JIOCTyTIA: o TIOJIITHUCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=483851 (mata oOpareHwus:
11.07.2021). — bubnuorp.: ¢. 6. — TekcT : 37EKTPOHHBII.

. AGapaxmanos, B. I'. Beiciias maTtemaTuka: nuHeiHas anreOpa U aHAIUTHYECKas
reomeTpusi : ydebHoe mocobuwe : [16+] / B. I'. AGapaxmaHoB. — MockBa :
OJIMHTA, 2019. — 179 c. : w1 — Pexum pocryna: nmo moxamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=607459 (mara  oOpareHus:
29.07.2022). — ISBN 978-5-9765-4335-5. — TekcT : 3JIeKTPOHHBIA.

7.11epeyeHb pecypcoB HHPOPMAIMOHHO-TEJIEKOMMYHUKALIMOHHOM CeTH
«/HTEepHET», HEOOXOAMMBIX /IJI51 OCBOCHM S AU CIIUTIIHHBI

HNuTepHeT-pecypcesi:
http://www.znanium.com/ - 3J1eKTpOHHO-OMOIHOTEeYHAs CHCTEMa

http://www.e.lanbook.com/ - DBC UznarensctBa "JIAHB"

http://www.rucont.ru/-3inekTpoHHO-OHOIMOTEYHASI CHCTEMA

http://www.biblioclub.ru/ -ynusepcurerckast OnbmroTexa oHIaliH

8. Ilepeuenb uHGPOPMALMOHHBIX TEXHOJIOTHIl, HCIOJIb3YeMbIX MPH
OCYIIeCTBJIEHUH 00Pa30BaTEeJILHOI0 MPOoIecca M0 JUCHUILINHE

Ilepeuyenn nporpammuoro odvecnedenns. MSOffice, MSPowerPoint
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http://www.znanium.com/
http://www.e.lanbook.com/
http://www.rucont.ru/-
http://www.biblioclub.ru/

HNudpopmanuonHble CIIPaBOYHbIE
obpazosamenvholi cpedvl Yuueepcumema.

CHUCTEMBI:

OnekmpoHHble

pecypcwl
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