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1. Ilesb ocBOeHMS y4eOHOW TUCHUIIMHBI

[enp AUCHMIIIIMHBI — U3Y4YEHHUE CTYAEHTAMU Kypca aHAIMTUYECKOW F'€OMETPUH OCHOB JIMHEHHON
anreOpbl — pa3esoB MaTeMaTHKH, B KOTOPBIX F€OMETPUUECKNE OOBEKThl UCCIEYIOTCS IPU TOMO-
LI MaTeMaTUYECKUX ypaBHEHUM. [IoHATHS, U3ydyaeMble B 3TOM Kypce, UCIOJb3YIOTCS HE TOJIBKO B
Apyrux o01ieoopa3zoBaTeIbHbIX JUCHUIUIMHAX — TAKUX, KaK HHXKEHEpHas rpaduka, TUCKpeTHas Ma-
TEMaTHKa, TEOpUs LeNell U T.I. — HO U B CaMbIX COBPEMEHHBIX CHEIUAIBHBIX Kypcax. Y MEHHUE pe-
1aTh CUCTEMBI JIMHCHHBIX YpaBHEHUH, BIaJACHUE MATPUIHON anreOpoil, Teopuel JTMHEHHBIX onepa-
TOpOB, 3HAHWE BEKTOPHOW aireOpshl, MpeoOpa3oBaHUil KOOPAWHAT SIBJISETCSI COBEPLICHHO HEO0XO-
JUMBIM YCJIOBHEM IOJTOTOBKHM COBPEMEHHOIro MHXkeHepa. CyllecTBeHHas 4acTb Marepuaia, U3y-
4aeMOro B Kypce aHaJIMTUYECKON reOMEeTpUH M JMHEHHON anreOpbl, BocTpeOoBaHa Mpu 00y4EeHUHU
10 IPOrpaMMe TEXHUYECKUX Kadep.

3aja4yu TUCUUIUIMHBL

— (popMHpOBaHUE HaBBIKOB COBPEMEHHOT'O MaTEMAaTUYECKOIO MbIIIIJICHHUS

— NPUBUTHE HABBIKOB HCIOJIb30BAaHUS MaTEMaTHYECKUX METOJOB U OCHOB MaTeMaTHYECKOI'O
MOJIETUPOBAHUS B IPO(ECCUOHATIBLHON JESATENbHOCTH.

2. Mecrto y4eoOHoii qucuuminabl B crpykrype OOII BO

Jucnumimza «Anredpa U reoMeTpusi» sBISETCS 00s513aTENbHON TUCHUIUIMHON 0a30BOM YacTu
y4eOHOro IJIaHa.

N3ydenue nucuuiuinbbl «Anredpa U reoMeTpus» 0a3upyercsl Ha 3HaHUAX, YMEHUAX U Bllajie-
HUSX, MOJYYEHHBIX Ha MpeblIylieM ypoBHE 00pa3oBaHusl (IeoMeTpHH, anreOpbl U Hayall aHajM-
3a).

TpeGoBaHMsI K BXOJHBIM 3HAHUSAM, YMEHHSIM U BIIAJICHUAM O0yYaroIUXCs:

3HaHUe OCHOBHBIX ONPENEIIEHUI U MOHITUN aareOpbl U TeOMETpUU B 00beMe, TPETyCMOTPEH-
HOM HIKOJIBHBIMH KypCaMU alureOpbl U T€OMETPUH;

VMeHue IPUMEHATh MaTeMaTUYeCKUe METO/Ibl, U3Yy4aeMble B paMKaxX HIKOJIbHBIX KypCOB aj-
reOpbl U TEOMETPHH;

énadeHue HABBIKAMU HCIOJIb30BAHUS MaTEMaTHMYECKOTO HHCTPYMEHTapHs, HU3y4aemMoro B
paMKax IIKOJbHBIX KypCOB anreOpbl U FeOMETpHUH.

JucuunnuHa «Anredpa U TeoMeTpUs» CIYKUT OOIIUM TEOPETUYECKUM, METOI0JIOTHUECKUM,
IIPAKTUYECKMM OCHOBAHMEM JUIsl CIEAYIOIUX IUCLUIUIMH M NPaKTHK: MaTemaTnyeckuil aHaius,
®usuka, Mupopmatuka, Teopuss BeposTHOCTEH, MaTeMaTUyecKash CTAaTUCTUKA U CIIy4alHbIE Mpo-
1eccsl, MaremMaTudeckast JOTUKa U TEOpUs alrOpUTMOB, JlnckpeTHas Matematuka, [Iporpammupo-
BaHue, KomnsrorepHas rpaguka, Teopus nudppoBoit 00pabOTKH CUTHAJOB.

3. KomnereHuum cryaenra, popmupyemMsbie B pe3y/ibTaTe 0CBOCHHS JMCIUIIIHHBI,
0:KM/1aeMble pe3yJbTaThl 00pa30BaHuUs
B mporecce ocBoeHust JaHHOM AMCHUILINHBI, o0ydaromuecs: GOpMHUPYIOT CIEAYIOIIUe KOM-
MEeTEHINH U JIEMOHCTPUPYET COOTBETCTBYIOIIME UM PE3yJIbTaThl O0yUeHUSI:

Komnerennust no ®rocC OcCHOBHBIE IOKA3aTeJIM 0CBOCHHUSA
JOOTIK-1 - crnocoGHOCT NpHUMEHATH | SHATh OCHOBHBIE MOJOXKEHUS, 3aKOHBI U METOJbI anre0-
€CTECTBCHHOHAYUYHbIE U OOLICHHXEHEP- | Pbl U TEOMETPUU
HbIC 3HAaHHA, MCTOAbl MATCMATHYCCKOI'O
aHaJin3a U MOACIUPOBAHUA, TCOPETHUYC-
CKHE W DKCIIEpUMEHTAIIbHBIE UCCienoBa- | TOABL anreOpbl ¥ reOMeTpHH
Hus B npodeccHoHanbHON JestensHo- | BiageTh 0a30BbIMU 3HAHUSIMM, OCHOBHBIMU IOAXOIAMHU

cTH ¥ METOAaMH anreOpbl U TEOMETPHH
IIK-3 — crnoco6HOCTh 000CHOBBIBATH | 3HATH OCHOBHBIE IPUEMBI M METOJIbI AJIr€OPBl U FEOMET-
NpUHUMaeMble TPOEKTHBIC PEIICHHUS, | pUH, IPUMEHsIeMbIe [UIs pelIeHus 3a1a4 MPo(ecCHOHab-

YMmerh MNPUMCHATH OCHOBHBIC MTOJIOKCHUA, 3dKOHBI U MC-




OCYILECTBIISITh TIOCTAHOBKY W BBI-
MOJIHATh IKCIEPUMEHTHI 0 MPOBEP-
K€ UX KOPPEKTHOCTH U d()PEKTUBHO-
CTH

HOU JEATEIbHOCTH

YMeTh BBISBISATH €CTECTBEHHOHAYYHYIO CYUIHOCTH IPO-
0JieM, BO3HMKAIOIIUX B X0J€ MPO(ECCHOHAIBHON Jes-
TEJTBbHOCTH, TPUBIEKATh JJIi MX PEHICHUS COOTBETCT-
BYIOIIIME TTPUEMBI K METOIbI aJIT€OPbI K TEOMETPUH.

Buaaners npueMaMu U METOAAMHU aireOpbl U TEOMETPUHU
JUIs pelleHus 3a7a4d Npo(ecCuOoHaNbHOM NesTeIbHOCTH

OK-7 — ciocoGHOCTh K CaMOOpTraHu-

3HaTh OCHOBHEIC [MpaBujia U MPUCMBbI CaMOOpraHnu3alun
u CaMOO6pa3OBaHI/I$I

YMeTh pa3pabareiBaTh HHIUBUIYATHHYIO TPACKTOPHIO

3aIMH U CaMO0OPa30BaHUIO

CaMOO6pa3OBaHI/I5[

BaaaeTs npaBmiaMu U mpueMamMu caMooOpa3oBaHUs

4. CrpykKrypa u coaepkaHHe Y4eOHOI U CHUIITTHHbBI

4.1. Cmpykmypa oucyuniunsl

cDO}T)MI/IpyeM]':,IC KOMIICTCHIIMH

(OK, OIIK, I1K)

JIOTIK-1, TIK-3, OK-7

JOIIK-1, ITIK-3, OK-7

JIOTIK-1, TIK-3, OK-7

JIOTIK-1, TIK-3, OK-7

JOIIK-1, ITIK-3, OK-7

Ne | HammeHnoBanue pa3s-

Coneprxanue pasjena
n/n | JAena JUCHUIUIMHEI

1. | KommiekcHpie uyuc- | KoMmmnekcHsle uucina W JAeMCTBUSA
Ja. HaJ| HUMH.

2 | Onpenenureny, Onpenenureny U ux cBoicTtBa. Mart-
MaTtpulibl. CHCTeMBI | pullbl U AelcTBUA Haja HUMH. CucTe-
JUHEUHBIX ypaBHE- | Mbl JINHEUHBIX YPAaBHEHUM.

HUI.
3. | Bekropnas anre6pa. | Bekroprl. CkanspHoe, BEKTOPHOE,
CMEIlIaHHOE MTPOU3BE/IEHUSI BEKTOPOB
U UX CBOMCTBA.

3. | Ananutuueckas PasnuuHble cuCTEMBI KOOpJAMHAT HA
TeOMETpHsl Ha IIIOC- | IUIOCKOCTH U B mpocTpaHcTse. IIps-
KOCTH U B MPOCTpPaH- | Masi Ha MJOCKocTU. JIMHKMK BTOpPOTO
CTBE. nopsaka Ha IUIockocTd. [Ipsmas un

IJIOCKOCTh B mpoctpaHcTBe. Ilo-
BEPXHOCTH BTOPOTO MOPSJKA.

4. | JIuneitnas anre6pa. JIunelinple npoctpaHcTBa: JIu-
HEWHbIEe omepaTopbl. Marpuna mu-
HeliHoro omnepartopa. CoOCTBEHHBIE
BEKTOpbl M COOCTBEHHBIE 3HAYCHUS
JIMHENHOTO omneparopa. EBKIMI0BO
npoctpanctBo. Hepasenctso Komm-
bynskosckoro. IIpomecc oprorona-
nu3anuu HIMmuara.

5. | KBagparnunsie Matpuiibl KBagpaTUYHBIX (OPM.
bopmbI Marpunia KBaJpaTU4HOH  (OpPMBI.

[IpuBenenue kBaapaTHUHON (OPMBI
K KaHOHMuYeckoMmy Buay. Ilonoxu-
TEJNbHO-OINPE/ICTICHHbIE  KBaJpaTuy-
Hble GopMbl U kputepuil CHIIbBECT-
pa. IIpuBencHue ypaBHEHHs NMOBEPX-
HOCTH 2-TO MOpsJKa K KaHOHWYe-
CKOMY BHJY.

JIOTIK-1, TIK-3, OK-7




4.2. Obvem oucyuniunsl u 8UObL Y4eOHOL pabomul.

No
n/

Conepxan
ue

KonTakTHas pabota, B T.4. B 3JIEKTPOHHOMN
UH(OPMALMOHHO-00pa30BaTENbHOM cpefie

IIpakTu-
YecKue
3aHSTHS

Jlek
1005051

Jlabopa-
TOpPHBIC
3aHATHUS

KonTpons
CaMOCTOSI-
TEJIbHOMN
paboTsI

Camo-
CTOSI-
TenbHAas
pabora

Kontposnb

Bce
ro
Ya-
COB

3 Hux B
HWHTEPaK-
TUBHOU

dhopme

Cemectp 1

Pa3zpea 1.
Kom-
IJIEKCHbIE
qHcJIAa.

Tema 1.
Kowm-
IUIEKCHBIE
qucna u
NEUCTBUA
HaJ HUMH.

12

Pazpmea 2.
JIuneitnas
ajreopa.

Tewma 2.
Onpenenu-
TEJH U UX
CBOMCTBA.

Tema 3.
Marpuiisl
" JEeNCTBUSI
HaJ HUMH.

10

Tema 4.
CucreMsl
JIMHEHHBIX
ypaBHe-
HUH.

12

Pasznea 3.
BekTop-
Has aJi-
reopa.

Tema 5.
BekTopsl.

Tema 6.
Ckausp-
HOE, BEK-
TOPHOE,
CMeIIaH-
HOE Mpo-
W3BEACHUS
BEKTOPOB U
HUX CBOMCT-
Ba.




Paznen 4.
AHanuTHu-
yeckas
reoMeT-
pusi HA
ILJIOCKO-
CTH U B
npo-
CTPAaHCT-
BE.

Tema 7.
Paznmuunsie
CHCTEMBEI
KOOpJAMHAT
Ha IIJIOoC-
KOCTH U B
MPOCTpaH-
CTBE.

10

Tema 8.
IIpsimas Ha
IJIOCKO-
CTH.

Tema 9.
JInaun
BTOPOTO
nopsijiKa
Ha IIJIOoC-
KOCTH.

10

Tema 10.
[Ipsimas n
IIJIOCKOCTh
B IIpO-
CTPAHCTBE.

10

11

Tema 11.
IToBepxHO-
CTH BTOPO-
ro nopsia-
Ka.

Pa3pgea 5.
JluHeliHas
ajareopa.

12

Tema 12.
JInHeinbie
(BexTop-
HBIE) MIPO-
CTpaHCTBA

13

Tema 13.
JInneiinbie
omneparo-

pBL.

10




Tema 14. 2 4 4 10 2
14 | EBknugoBO
MPOCTpaH-
CTBO.
Tema 15. 2 4 4 12 2
15 | KBagpa-
TUYHEIE
bopmbI
PacueTHo- 2 2 4
rpaguue-
cKasi pabo-
Ta
DK3aMeH 36 | 36
32 48 - 2 62 36 | 180 32
Hroro G
3.e.
)

Bua npomexyTo4uHOM aTTecTaluu: 3K3aMeH B 1 cemectpe.
4.3. Temvl 3aHAmMULL U KpAMKOE COOepAHCAHUE

Pazgen 1. KommiiekcHbIe YHcIIa.
Tema 1. KoMmniekcHbIe YMC/Ia M MHOTOYJICHBI.

Jlexyus 1. KommekcHble yucaa U JeicTBUs Haj HUMU. M300paxkeHne KOMIUIEKCHBIX YHCeN Ha
IUIOCKOCTH. MOJysib U apryMeHT KOMILIEKCHOTO 4ucia. Anredpandeckas U TPUTOHOMETpUYECKas
¢dopmbl KOMIUIEKCHOTO uncna. Popmyna Ditnepa. Kopau U3 KOMIIIEKCHBIX Yncesl. MHOrO4IeHsl,
Pa3IoKEHUE MHOTOWICHOB Ha MHOXKHUTEINH, IEJICHUE MHOTOWIEHOB, TeopeMa be3y o Buze octaTka.

Ilpakmuyeckoe 3anamue I. KoMmmekcHble yncna. Anredpanyeckie onepanuy Haj KOMIUIEKC-
HbIMH ynciiaMu. @opmyna Myaspa. MHorouseHs! 1 anreOpanyeckie ypaBHEHUS.

Paznea 2. Onpeneanresnn, marpunbl. CucTeMbl JUHEHHBIX YPABHEHUI.
Tema 2. Onpenenure/in U UX CBOKCTBA.

Jlexyus 2. OnpenenuTteny n-ro Nopsijika U UX CBOMCTBa. PaznokeHue onpenenurens no cTpoke
(cronbuy). CioxeHne MaTpuil. Y MHOKEHUE MaTpuUllbl Ha yucio. [Ipoussenenue Matpu.

Ipakxmuueckoe 3anamue 2. OnpeaenuTeNd BTOPOr0 U TPEThEro nopsaakoB. OCHOBHbIE METObI
BBIUHCJICHUSI OIIPENEIUTENEH 7-TO TOPSAAKA.

Jlexyus 3. PenieHue cUCTEM n JIMHEHWHBIX anreOpanyecKuxX ypaBHEHHUI C 77 HEM3BECTHBIMH IO
npaswiy Kpamepa. Matpuisl. Onepanuu HaJl MaTpULIaMU M UX CBOICTBA.

Ilpakmuueckoe 3anamue 3. Matpuiiel. Oniepanuu HajJ MaTpuriamu. Permenue cucreM anredpaun-
4eCKUX ypaBHEHHUH 1o npasuity Kpamepa.

Tema 3. MaTpuubl U AeliCTBUS HA/I HUMH.
Jlexyus 4. O6parHas Matpuia. PemieHne MaTpuyHbIX YpaBHEHHI C MOMOIIBIO 00paTHOM MaT-
puuibl. Panr marpunel. Teopema o panre. Beluucienue panra MaTpHIbL.
Ilpakmuuecroe 3auamue 4. ObpatHas Marpunia. CriocoObl HaXOXKIEHUS 0OpaTHON MaTpPHIIHI.
Martpuunsie ypaBHeHUsl. PaHT MaTpHIBL.

Tema 4. CucreMbl JIMHEHHBIX YPaBHEHHIA.
Jlexyusa 5. CucreMbl NTHUHEHHBIX anreOpanmdeckux ypaBHeHmil. Merton ['aycca. CoBMECTHOCTB
CHCTEM JIMHEHHBIX anredpandeckux ypaBHeHHU. OIHOpPOIHAS U HEOTHOPOIHAA cucTeMbl. Teopema
Kponekepa-Kanennu. @yngameHTabHasi CUCTEMA PEIICHUM.



IIpakmuueckoe 3anamue 5. ViccnenoBanue u perieHue cucreM ooOmiero Buna. Meron [Maycca.
Pemienne ogHOPOIHBIX CUCTEM JIMHEHHBIX YPABHEHUM.

Pa3znea 3. BekTopHasi anareopa.
Tema 5. BekTopbl.
Jlexyus 6. Jluneitnple onepauuu Haj BekTopaMu. IIpoekuns Ha och. JlekapTOBBI KOOPAMHATHI
BEKTOPOB U TOYEK.
Ilpakmuueckoe 3anamue 6. CinoxxeHHe BEKTOPOB U YMHOXEHUE Ha yucio. KommHeapHOCTh 1
KOMILUIAHAPHOCTh BEKTOPOB. CUCTEMa KOOpJMHAT Ha IJIOCKOCTU U B IIpocTpaHcTBe. JelcTBus Haj
BEKTOPaMHU B KOOpAUHATAX.

Tema 6. CrajisipHoe, BEKTOPHO€, CMeIIAHHOE NPOU3BeAeHUs BEKTOPOB M UX CBOMCTBA.

Jlexyus 7. CkansipHOe INPOU3BEIECHUE BEKTOPOB, €M0 OCHOBHBIE CBOWCTBA, BBIPAXXEHUE B KOOP-
nuHaTHOM dopMme. BekTopHOe nmpou3BeieHre BEKTOPOB, €ro CBOICTBA.

Ipakxmuueckoe 3anamue 7. CKalpHOE U BEKTOPHOE MPOMU3BEICHHUS BEKTOPOB, UX CBOWCTBA.
[IpuMmeHeHue CKaIsIipHOTO MPOU3BEICHUSI.

Jlexyus 8. BexTopHOE NMpOM3BEICHHE BEKTOPOB, BbIpaK€HHE B KoopAuHaTHOM (opme. Cme-
[IaHHOE TPOU3BE/ICHUE BEKTOPOB, OCHOBHBIE CBOMCTBA U reoMeTpuyeckuil cmbica. KoopaunatHoe
BBIPAKEHUE CMELIAaHHOTO MTPOU3BEACHUN.

Ipaxmuueckoe 3anamue 8-9. BeipaxeHre BEKTOPHOTO MTPOU3BEACHUS B KOOPAUHATHOM (hopme.
Ero IMPUMCHCHUC. CMenianHoe IMPON3BCACHUC BEKTOPOB, €Iro CBOMCTBA U IMPUMCHCHHUC.

Pa3nes 4. AHanmnTH4yecKasi reoMeTpHs HA IIJIOCKOCTH U B POCTPaHCTBeE.
Tema 7. Pa3iuuHbIe CHCTEMbI KOOPAMHAT HA IJIOCKOCTH U B MPOCTPAHCTBE.

Jlexyus 9. Abdunnas cucrema xkoopauHar. [IpsmoyronpHasi cucrema KoopauHat. IlomsipHbie
KoopauHaThl. CBA3b MOJSPHBIX KOOPAMHAT C MIPSIMOYTOJIBHBIMU. [leieHne oTpes3ka B 3alaHHOM CO-
oTHomeHuu. [IpeobpazoBanue cucreM KOOpUHAT.

IIpaxmuueckoe 3ansmue 10-11. IlpaMmoyronbHas nekapToBas cucreMa koopauHar. IlonspHsie
KoopauHaThl. CBA3b MOJSIPHBIX KOOPJAUHAT € MpsIMOYrosibHbIMU. [IpocTeiiine 3agaun aHanuTuye-
CKOM T€OMETPUHU.

Tema 8. IIpsimasi Ha VIOCKOCTH.
Jlexyusa 10. Paznuynbie GopMbl ypaBHEHHI TPSIMOM Ha TUIOCKOCTU. YTOJ MEXKIY MPSIMBIMHU.
PaccrosiHue OT TOUKM 10 IPSMOM.
Ipakxmuueckoe 3anamue 12-13. TlpsiMasi Ha INIOCKOCTU. Y PaBHEHUSI IPSIMON Ha TJIOCKOCTH.

Tema 9. JInHuu BTOPOro Nopsiika Ha MJIOCKOCTH.
Jlexyus 11. Anrebpandeckue KpuBble BTOporo nopsijika. Kinaccugukanusi KpuBsIX BTOPOTo Mo-
psnka. BeIBog KaHOHHMUYECKUX ypaBHEHUH IUIHIICA, THUIIEPOOIIBI U TapaloJIbl.
Ilpakmuuecroe 3auamue 14-15. Kpusbie BToporo nopsaka. OKpy>KHOCTb, JJUTUIIC, THIEpOoIIa,
napabona. YpaBHeHHE KPUBOW BTOPOro MOpsJIKa B MOMSAPHON cucTteMe KoopauHart. [lapamerpuue-
CKH€ YpaBHEHUS AJUIAIICA, TUTIEPOOIIBI U TTapaboIIbl.

Tema 10. IIpsimast ¥ NJIOCKOCTH B IPOCTPAHCTBE.
Jlexyusa 12. YpaBHEHUE IUIOCKOCTH W MNPSIMOW B IPOCTPAHCTBE. YTOJI MEXAY IJIOCKOCTSIMU.
Yron Mexay npsMbIMU. YTOJI MEXAY NPSAMOM U MIOCKOCTBIO.
Ilpakxmuueckoe 3anamue 16-17. I110CKOCTh B TPOCTPAHCTBE. PaccTOIHME OT TOYKHU 10 TJIOCKO-
ctd. B3aumHoe pacnosiokeHue miockocred. Ilpsmas B nmpoctpancTBe. B3auMHoOe pacrionoxeHue
IBYX IPAMBIX B IPOCTPAHCTBE. B3anMHOE pacoyokeHne MpsiMON U INIOCKOCTH B IIPOCTPAHCTBE.



Tema 11. [loBepXHOCTH BTOPOIro MOPSAKA.
Jlexyusa 13. AnreGpandeckue TOBEPXHOCTH BTOporo nopsaka. Kiraccudukanms moBepxHocTen
BTOPOTO MOPSJIKA 110 UX KAHOHUYECKUM YPABHEHUSIM.
Ilpakxmuueckoe 3auamue 18-19. IloBepxnoctu BToporo nopsaka OcHoBHbIe noHATUA. [Ipume-
PBI HCCIIEOBAHUS IOBEPXHOCTEH.

Pa3nen 5. Jluneiinas aareopa.
Tema 12. JIuneiinble (BeKTOPHbIE) MPOCTPAHCTBA.
Jlexyus 14. JIuHeliHble NIPOCTPAHCTBA: ONpeEeNieHue U npumepsl. JInHeliHas 3aBUCHMOCTb U
HE3aBUCHMOCTb BEKTOPOB, 0a3UC U KOOPAMHATHI BEKTOpa. Pa3MepHOCTh JIMHEIHOTO MPOCTPAHCTBA.
Ipaxmuueckoe 3anamue 20. JIlunelinple npocTpaHcTBa. JIMHENHHas 3aBUCMMOCTb M HE3aBHCH-
MOCTb BEKTOPOB, 0a31C U KOOPJMHATHI BEKTOPA.

Tema 13. JIuHeliHbIe ONIEPATOPHI.
Jlexyus 15. JIlunelinple onepaTopsl: ONpe/elieHne U npuMepsl. MaTtpuna JTuHEHHOro oneparo-
pa. CoOcTBEeHHBIE BEKTOPHI U COOCTBEHHBIE 3HAUECHUS JIMHEHHOTO onepaTopa.

Tema 14. EBKJINI0BO NPOCTPAHCTBO.

Jlexyuss 16. EBKIMIOBO MPOCTPAHCTBO, ONpENelIeHne U Ipumepbl. OpTOroHajabHble U OpPTO-
HOpPMHpOBaHHbIE cucTeMbl BeKTOpoB. HepaBencTBo Komu-bynsakosckoro. Ilpouecc oproronanusa-
nuu HImunara.

Ilpakmuueckoe 3anamue 21-22. JIuneiiHble onepaTopbl BEKTOPHOTO mpocTpaHcTBa. [Ipumepsl
JTUHEWHBIX onepaTopoB. COOCTBEHHBIE BEKTOPHI U COOCTBEHHBIC 3HAYEHUS JIMHEHHOTO OnepaTopa.
EBxnnnoBo npoctpanctso. [Iponecc oproronanuzauuu Himuara.

Tema 15. Kaaparuunsbie GopMbl.

Ilpakmuyeckoe 3anamue 23-24. Matpuubl KBagpaTHUHBIX (opM. MaTpuia KBaJpaTHUHON
¢opmbl. IlpuBenenue KBagpaTUyHOW QOpMBI K KaHOHMYecKOMy Buay. IlomokurenbHO-
orpeJiesIeHHbIe KBajipaTuuHble (popmbl U kputepuit Cunbsectpa. [IpuBenenne ypaBHeHHs OBEPX-
HOCTHU 2-T0 MOPsIJIKa K KAHOHUYECKOMY BUJLY.

5. OoOpa3oBaTe/bHbIE TEXHOJIOTUH

CocTaBHBIMHU 3JIEMEHTAMU 00pa30BaTEIIbHBIX TEXHOJIOTUH SBIISIOTCS:

JEKIUU — JJIS U3JI0KEHHUS HOBOTO MaTepuaia TaKKe HCIONIb3YeTCs MHTEpaKTHUBHas Qopma
MPOBEACHUS 3aHATHSA, a UMEHHO — pa300p MOJeNe MPOTrHO3UPOBAHUS, OOCYKIEHNE AKTyaIbHBIX
HAyYHO-HCCIIEeI0BATENICKUX PabOT M0 MAaTEMaTUYECKUM OCHOBAM T€OPHUH MIPOTHO3UPOBAHUS;

MPaKTUYECKHUE 3aHATUS - B X0JI€ MHTEPAKTUBHBIX 3aHITHH MPOBOIUTCS KOJIEKTUBHOE 00CYX-
JIeHHE U pa300p KOHKPETHBIX XO3SHCTBEHHBIX CUTYAIlUi U TUCKYCCUU MO MPUMEHEHUIO MaTeMaTH-
YECKUX METOJIOB MPHU UX UCCIIEIOBAHUY;

MPUMEHEHHUE MYJIbTUMEIUNHBIX CPEJCTB (JIIEKTPOHHBIE JOCKH, MPOSKTOPHI) — ISl TTOBBIIIICHHS
KadeCcTBa BOCTIPUATHS H3y4aeMOro MaTepuaa,

MPUMEHEHHE TTAaKETOB MPHUKIAIHBIX MPOTpaMM — JJisl TIOTyYeHHs pelieHuid (hopMatn30BaHHBIX
3aja4, T.K. MaTeMaTH4ecKasi MOJeJIb 4YacTO OKa3bIBA€TCSl HACTOJIBKO CIOXHOMW, UTO pyYHOU pacuer
CTAHOBUTCS MTPOCTO HEBO3MOXKHBIM;

KOHTPOJIUPYEMbIC JOMAITHUE 3aJaHus — IS MOOYKIEHUS 00yJaIomUXCsl K CaMOCTOSTEIbHON
pabore;

TUTIOBOM pacdeT paboTa — JJIsl MPOMEKYTOYHOM aTTECTAI[MU U OLIEHKU CTEMIeHU YCBOCHUS 00y-
YaloUMMUCA POMAEHHOT0 MaTepuaa.

Ne Tembl Bup 3ansaTus (exkuusi, | Hcenmoab3yeMmble HHTepakTHBHBIe | Bceero
NPaKTHYeCKoe 3aH- TeXHOJIOTHH 4acoB
THe, 1a0opaTopHoe 3a-




HSITHE)
1-14 [IpakTuueckue 3ansatust | ['pynnoBoe pemieHne 3aaad, AUCKyC- 48
cHsl
1-14 Jlexuus KoMnbrorepHas cuMyJsinys, METO 32
IIPOEKTOB

[Ipu peanuzauuu nporpamMmbl AUCHUIIUHBL «AJTre0pa U reoOMeTpHs» UCHOIB3YIOTCS paziuy-
HbIe 00pa30BaTENbHBIC TEXHOJIOTUN: AYAUTOPHBIC 3aHATHS MIPOBOISATCS B BUJIC JICKIIHIA C TPUMCHE-
Huem I[1K 1 MynbTUMEIUIHOTO MPOEKTOPA; MPAKTHUYECKUX 3aHATHIN ¢ npuMmeHeHueM IIK, a camo-
cTosiTenbHasi padoTa CTYAEHTOB IMpeaycMaTpuBaeT paboTy MO PYKOBOACTBOM IIperojaBaTeneit
(xoHcynbTauuu). s noHykaeHusi 00ydaronuxcsi K CaMOCTOATEIbHONM paboTe MPUMEHSIOTCS KOH-
TPOJIbHBIC JIOMAITHUE 3aJaHusl, a i1 IPOMEKYTOUHOM aTTECTAllMM W OLUEHKHU CTENEHU YCBOCHMS
CTYJEHTaMHU MPOWUIEHHOTO MaTepuasa — THIIOBOU pacyer.

6. OueHo4YHBbIE CPEACTBA VISl TEKYLET0 KOHTPOJISI YCIIeBAEMOCTH, IIPOMEKYTOYHOM
aTTEeCTAllMM [0 HTOraM OCBOCHHUSA JUCIMIIINHEI

@opMbI ¥ BUABI KOHTPOJIS 3HAHUI 00y4aromuxcs, MpeayCMOTPEHHBIE TT0 TaHHOW TUCIHUILIH-
HE:

- TEKYIIM KOHTPOJb (3aIUTa THIIOBOTO pacyueTa, BBHITOJHEHHE AyJAUTOPHBIX KOHTPOJIBHBIX
paboT, BHINMOJHEHNE JOMAITHUX KOHTPOJIBHBIX 3aJaHNH );

- IPOMEXKYTOYHAs aTTecTalusl (3K3aMeH).

KoHTpoJIbHBIE MEPOTIPHUSATHS X COOTBETCTBYIONIME MM MaKCUMAaIIbHBIE OaJUIbI IO YK3aMEHY:

KoHnTponbHble MeponpusTus MaxkcuMaibHble CpoK BBINOIHEHUS
OasIbl
TEKYIIII KOHTPOJIb
ITocemaemocThb 30 B teuenune cemectpa
AKTHBHas paboTa Ha 3aHATHUIX 10 B teuenune cemectpa
YyacTue 1o TeMe IHUCHMIUIMHBI B HAay4HBIX 5 B teuenne cemectpa
KOH(EepeHIMSIX, OJIMMINAAaX U T.1.

TTPOMEXXYTOYHBIN KOHTPOJIb

Tunosoi pacuer ‘ 15 ‘ B teuenune cemectpa
UTOIOBbIM KOHTPOJIb

DK3aMeH 40 DK3aMEHAIIHOHHAS CECCUS

BCEI'O 100

Kpurepun sx3aMeHallOHHON OLIEHKH:

Ornenka GopMUpyeTCs IyTeM TMepeBO/Ia, HAKOIUIEHHON B T€YEHUE O0yUeHHUs, CYMMBbI 0aJlioB
00yyJaroIerocs 1o cieayroleH mkaie:

«OTJINYHOY» — 76 OAIIOB U BHILLIE.

«XOopo1mIo» — oT 56 10 75 Gamnos;

«YIOBJIETBOPUTETHHO» — OT 41 110 55 Gamos;

«HEYJOBIETBOPUTENBHO - 10 40 6asoB.

OneHka «OTJIMYHO» BBICTABISIETCS, €CIU CTYACHT HaOpajd He MeHee 76 OayuioB M IMOKazam
ri1y0oKOe U TOJIHOE 3HAHHME Marepuana y4eOHOW TUCIMILIMHBI, YCBOCHHE OCHOBHOW M JIOTOJHU-
TEIbHOU JIUTEpaTyphl, PEKOMEHA0BAHHOM paboyeil mporpaMMoi yueOHON TUCHUTIIHHBI.

OILIEHKH «XOpOILI0» BBICTABISIETCS CTYJCHTY, HaOpaBlieMy He MeHee 56 0ayuloB U MOKa3aB-
1IeMy TMOJHOE 3HaHHE OCHOBHOTO MarepHaljia y4eOHOM NHCHUIUIMHBI, 3HAHHE OCHOBHOM JIUTepaTy-
PBI M 3HAKOMCTBO C JIOTIOJIHUTENILHON JINTEPaTypOi, peKOMEHI0BAaHHOH paboydeil MporpaMMoi.

OneHKH «yAOBIETBOPUTEIBHO» BBICTABISIETCS, €CIIU CTYIEHT, HaOpan He MeHee 41 Oamna u
MoKa3aJl P OTBETE Ha SK3aMEHE 3HaHUE OCHOBHBIX MOJIOKEHUN YyUeOHOH AMCHUIUINHBI, JOMYCTHII
OTJZI€JIbHBIE MTOTPEIIHOCTH U CyMEN YCTPAHUTh UX C MOMOIIBIO IIPENOIaBaTeNsl, 3HAKOM C OCHOBHOU
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JIUTEPATYpOH 110 IPEAMETY.

O1eHKa «HEyIOBJIETBOPUTEIBHO» BBICTABISETCA, €CIU CTYJIEHT HaOpayn MmeHee 41 Oamna u
IIPU OTBETE BHISIBIIUCH CYIIECTBEHHBIC MPOOEIbI B 3HAHUU OCHOBHBIX MOJIOKEHUN yu4eOHOM TUCIIu-
IUIMHBI, HEYMEHUE CTYJIEHTa Jja’ke ¢ IIOMOIIBIO Mpernojasarenis chopMyIupoBaTh IpaBUIbHbBIE OT-
BEThI HAa BOIIPOCHI.

Kpurtepuu onieHKH THIIOBOTO pacyera:

«OTan4HO» - paboTa BBIIIOJIHEHA B COOTBETCTBUM C YTBEPXACHHBIM IUIAHOM, IOJHOCTHIO
PaCKpBITO COAEPIKaHUE KaXKO0r0 BOIPOCA, CTYACHTOM c(hOpMyIUPOBaHbI COOCTBEHHBIE apIryMEHTH-
pOBaHHBIE BBIBOABI IO TeMe paboTel. OdopmieHne paboThl COOTBETCTBYET MPEIbIBIIEMBIM TPeOO-
BaHusAM. Ilpu 3amure paboTel 00ydaroumuiicss cCBOOOIHO Biajiesl MaTepUaIoM U OTBeYasl Ha BOIPO-
CBI.

«Xopo110» - paboTa BBIIIOJIHEHA B COOTBETCTBUU C YTBEPKACHHBIM IIJIAHOM, ITOJIHOCTBIO pac-
KPBITO COZIEp )KaHue KaX10ro Bompoca. HesnaunrenbHbie 3ameuanust K oopmiieHuto pabotsl. [lpu
3amuTe paboThl 00yJaroIUiCs BlIaie] MaTepUaoM, HO OTBEYall HE Ha BCE BOIPOCHI.

«Y 1OBJIETBOPUTEIBHO» - pab0OTa BBHINOJIHEHA B COOTBETCTBUU C YTBEPXKJACHHBIM IIAHOM, HO
HE TOJHOCTBIO PACKPBITO COJIEpKaHUE KaKaoro Bompoca. OOyyaronmMes He CAelaHbl COOCTBEH-
HBIC BBIBOJIBI IO TeMe paboThl. ['pyObie HepocTaTku B odopmiieHnu pabotsl. [Ipu 3ammre paboTs
o0yyaroIuiics Biajiea MaTepruanoM, OTBeYall He Ha BCE BOIIPOCHI.

«HeynoBneTBopuTebHO» - €ciau paboTa HE BHIIOJHEHA B COOTBETCTBUU C YTBEPKICHHBIM
IUTAHOM, HE PACKpPBITO COJEpKaHUE KaXJI0ro BONpoca, 00y4yaroIlUMCs He C/iefIaHbl BBIBOJIBI 110 Te-
Me paboTHI, UMEIOTCS TPyObIe HETOCTATKU B OPOPMIICHHH PabOTHI, TIPH 3amuTe padboThl 00ydaro-
IIMiics HE BJIJIe] MaTepHUajIoM, He OTBeYall Ha BONPOCHL, TO paboTa HalpaBIsIeTcs Ha JaJIbHEHIIyTo
OpaboTKYy.

Onucanue mpoueayp OLEHUBAHHUSA, IIKaIbl U KPUTEPUEB OLIEHUBAHMs NPUBEIECHBI B (OHJE
OLIEHOYHBIX MaTEPUAJIOB.

6.1. IlpumepHuiii nepeuenv 60NPOCO8 K IKIAMEHY.

Onpenenurenu 11 u 11l mopsinkos. Mx cBoiicTBa.

IlepecTaHOBKH M IIOJICTAHOBKH.

Onpenenurenu n-ro nopsiaka. CoiicTaa.

MuHOpHI 1 anreOpanyeckre JOMOTHEHHUS.

MeTo/ bl BBIYHMCTICHUS OIIpeieauTeNel n-nopsaKa.

IIpaBuio Kpamepa.

Matpuupl. Onepanuu Haj MaTpUIIAMH.

Oo6parnas matpuna. Teopema o cylecTBOBaHUM 0OPaTHOM MaTpPHUIBL.

9. Meroapl BEIYHCIICHUS] OOPaTHOM MATHIIBI.

10. Panr matpuusl. Teopema 06 31eMeHTapHBIX TPEO0OpPa30BAHUSAX.

11. Ilonsitue nuHeHON 3aBUCUMOCTH. Teopema o panre matpuiibl. Ee cieactaus.

12. Cucrembl TUHEWHBIX HEOTHOPOAHBIX ypaBHeHHH. Teopema Kponekepa-Kanemnu (¢ nokasa-
TEITLCTBOM).

13. Cucrembl IMHEHHBIX OJHOPOAHBIX ypaBHeHHH. Teopema o cyiiecTBOBaHUM (yHAAMEHTAIbHO-
IO peleHusl.

14. Merop I'aycca.

15. Ilonsatne BekTOpa. JInHelHble onepanun Hajg BekTopaMmu. [Ipoeknun Bektopa. KommneapHbie
1 KOMIUIAHApHBIE BEKTOPHI.

16. ba3uc m KOOpIMHATHI BEKTOPA.

17. JlekapToBa npsIMOYyrojbpHas cucreMa KoopAauHat. KoopauHaThl TOUKH.

18. Paccrosnue mexnay nByms Toukamu. JleneHue oTpe3ka B JaHHOM COOTHOIIEHHH.

19. CxansipHoe NMpOM3BEICHUE BEKTOPOB. Y CIIOBHE MEPIICHIUKYISIPHOCTH BEKTOPOB.

20. BekTopHO€ MpOU3BEACHUE BEKTOPOB. Y CIOBUE MAPaIEIbHOCTH BEKTOPOB.

21. CmenianHOe IPOU3BEIEHUE BEKTOPOB. Y CJIOBHE KOMIIJIAHAPHOCTH BEKTOPOB.

ARG
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22.

23.

24.
25.

26.

27.
28.
29.

30.
31.

32.
33.
34.
35.

36.
37.
38.
39.
40.

41.
42.
43.
44,

45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
38.
59.
60.

[Tpsimast Ha iockoctu. OOIee ypaBHEHHE MPSIMON. YpaBHEHHUE MPSIMOM ¢ YIIIOBBIM K03 du-

LUEHTOM. YTOJ MEXIy ABYMsS NPSMBIMH. Y CIOBHE MAPAJUICIbHOCTU U NEPIECHANUKYISIPHOCTH

JBYX IPSIMBIX.

IIpsmas Ha 1uiockoctu. Hemonnsle ypaBHeHus npsimoi. COBMECTHOE MCCIENOBAaHUE ypaBHE-

HUW JBYX U TPEX NPSAMBIX. Y paBHEHHE NIPSIMOU B «OTPE3KAX.

[Ipsimas Ha miockoctu. HopmanbsHOE ypaBHEeHHE NpsMOM. PaccTosiHue OT TOUKHU J10 TPSMOM.

OOmiee ypaBHEHHE TUIOCKOCTH. YPaBHEHUE IUIOCKOCTH, MPOXOJAIIEH Yepe3 JaHHYI0 TOUKY U

HMMEIOIEeH JaHHBIA HOPMaJbHBIA BEKTOp. YpaBHEHHE IIOCKOCTH, MPOXOJAIICH Yepe3 TpU 3a-

JTaHHBIE TOYKHU.

B3aumHoOe pacnosiokeHue ABYX INIOCKOCTEH. YTOJ MEXIY ABYMs INIOCKOCTAMH. Y CIIOBUS Ia-

PaJLIEIBHOCTH U IEPIIEHIUKYIISIPHOCTH INIOCKOCTEH.

Henonnble ypaBHEHHS IIIOCKOCTEN. Y PaBHEHHE IITIOCKOCTH B «OTPE3KaX)».

HopmanbHoe ypaBHeHUE IUI0CKOCTH. PaccTossHHE OT TOYKH 10 INIOCKOCTH.

VYpaBHenus npsmoil B npocTtpaHcTBe. [IpsmMas kak nepeceueHue IByX Iulockocted. Hampas-

JSIOIIMM BEKTOp npsiMoi. KaHoHMYeckne u mapaMeTpudecKrue ypaBHEHUs PSAMON. Y paBHEHHUS

IPSIMOM, IPOXOSAIIEH Yepe3 JBE TOUKHU.

B3anMHOe pacnonokeHue IByX NpsMbIX B IPOCTpaHCTBE. PaccTosiHUE OT TOYKH 10 IPSIMOM.

PaccrosiHne Mexay JByMs CKPEILMBAIOIMMUCS NPsMBIMU. PaccTossHME MeXIy IByMs mapai-

JIEJIbHBIMU TPSMBIMHU.

IIpu3Haky nepHeHIUKYIAPHOCTH MPSIMON U TUNIOCKOCTH. YTOJI MEXAY IPAMOH U INIOCKOCTBIO.

[ToHsITHE TMHEWHOTO BEKTOPHOTO TPOCTPAHCTBA.

Axcuomsl adhpuHHOrO IpocTpaHcTBa. EBKIINA0BO BEKTOPHOE IPOCTPAHCTBO.

[lepexon k HOBOM cucTteMe kKoopauHaT. Martpuiia nepexoja. @opmyssl npeoOpa3oBaHus KOOP-

JUHAT.

Anre6panueckue kpussbie 1l mopsinka. Kimaccugukarms kpussix 11 mopsaka.

[Tapabomna.

Dnurc.

I'unepOona.

[ToHsiTHE MONSPHON CHCTEMBI KOOPAMHAT. Y paBHEHHE AIIIUIICA, TUIIEpOOIIbI U 1apabosibl B IO-

JISIPHBIX KOOpJIMHATAX.

[TapameTpuueckuie ypaBHEHHUs AJUIUIICA, TUNIEPOOIIBI U TapaOoJIbI.

Anrebpanueckue nosepxHoctu Il nopsinka. Knaccugukarus nosepxuocreit 11 nopsinka.

Pacnanarommecst noBepxXHOCTH.

[Munuanpudeckue nosepxHocTH. MccnenoBaHue LWIMHIPUYECKHUX ITOBEPXHOCTEH METOAOM

CCYCHMI.

Konnyeckue nosepxHoctu. MccnenoBanre KOHUYECKUX TOBEPXHOCTEW METOIOM CEUEHUI.

Onnuncounasl. MccaenoBanue METOA0M CEUEHUH.

I'unepOonounssl. MccnenoBanue METOIOM CEUEHU.

[TapaGomonapl. MccnenoBanre METOI0M CEUCHUIM.

JInHelHbIe IPOCTPAHCTBA: ONPEIEICHUE U IIPUMEDPHI.

JluneiHas 3aBUCUMOCTh M HE3aBUCUMOCTh BEKTOPOB, 0a3UC U KOOPIUHATHI BEKTOPA.

Pa3smMepHOCTB JIMHEWHOIO MPOCTPAHCTBA.

JIuHeliHbIE OnIepaTOPhI: ONPEIEICHUE U IPUMEPHI.

Marpuia JMHERHOTO Oreparopa.

CobcTBeHHBIE BEKTOPBI U COOCTBEHHBIE 3HAUEHUS JINHEHHOTO ONepaTopa.

EBKIMI0BO IPOCTPAHCTBO, ONPEACIICHUE U IIPUMEPBL.

OpTOroHajibHbIe 1 OPTOHOPMHUPOBAHHBIE CUCTEMBI BEKTOPOB.

HepasenctBo Komm-byHsikoBckoro.

[Iponecc oproronanuzanuu [Imuara.

Omnpenenenue KBaapaTHUYHON (OPMBI M €€ MaTPHIIBI.

BeiBog Gpopmyinbel npeobpazoBaHMs MaTpUIbl KBaJPaTUYHON (HOPMBI IIpHU NEPEXo]e K HOBOMY
0asucy.
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61.
62.
63.
64.

[IpuBenenue kBagpaTHUHON (HOPMBI K KAHOHUYECKOMY BULY.

3aKOH MHEPLHMH KBaJPATUUHBIX (POPM.

Knaccugukanust KpUuBbIX M MOBEPXHOCTEN BTOPOTO MOPSIIKA.
[TonoxutenbHO-oNpeesIeHHbIE KBaipaTuuHble (popMbl U KpuTepuil CuibBecTpa.

6.2. [Ipumepras memamurxa munogulx pacyemos

3aganue 1. Onpenenureny U UX CBOMCTBA.

3ananue 2. Cucremsl TuHENHBIX ypaBHeHUM. [IpaBuno Kpamepa. Meron ["aycca
3amanue 3. BekTopHas anreopa.

3ananue 4. AHaMTHYECKasi TEOMETPUS Ha IIOCKOCTH.

3agaHue 5. AHAIUTUYECKAsi TEOMETPHUS B IPOCTPAHCTBE.

3ananue 6. KpuBble BTOpOro nopsika.

3ananue 7. JIuneitnsie onepatopsl. COOCTBEHHBIE BEKTOPHI U COOCTBEHHBIE 3HAYCHUSI.

7. YueOHO-MeTOAMYecKOe U MHPOPMAIHOHHOE o0ecniedeHre YIeOHOH THCHMIINHBI

7.1. PexomeHnoyemas ocHosHas 1umepamypa

HazBanmue

Aryneauk B.M. OcHOBBI TMHEHHON anreOpsl U aHATUTUYECKOW T€OMETPHUH [ DJIECKTPOHHBIN
pecypc] : yuebnoe nocodue / B.. ArynbHUK. — DIEKTPOH. TEKCTOBbIE laHHbIe. — HoBo-
cubupck: CHOMPCKHI TOCYIapCTBCHHBIN YHUBEPCHUTET TEICKOMMYHHUKAIMNA ¥ WH()OPMATH-
KH, 2011. — 168 C. — 2227-8397. — Pexum JOCTYyIIA:
http://www.iprbookshop.ru/54793.html

Anrebpa u reomeTpusi: yuebHoe nocobdue / [aBT.-cocT.: B. I'. Arakos, B. I1. beruxos, H. /1.
[TonsaxoB u ap. ; oTB. pen. B. I'. Arakos] ; Uysam. roc. yu-t um. 1. H. YabsgHoBa - Yebok-
capbl: M31-Bo YyBam. yH-Ta, 2009. - 195¢. ISBN 978-5-7677-1341-7.

bexnemumies, /[.B. Pemenue 3aga4y u3 Kypca aHaIUTUYECKOW T€OMETPUM U JIMHEHHOW aJi-
reOpsl [DIeKTpoHHBIN pecypc] : yuebd. mocodue — DneKkTpoH. AaH. — Mocksa : duzmar-
nuT, 2014. — 192 ¢. — Pexxum noctyma: https://e.lanbook.com/book/59632. — 3ari. ¢ sk-
paHna. https.//e.lanbook.com/book/59632?category pk=917#book name

I'ycak A.A. AnanmuTuueckast reoMeTpusi U JuHelHas anreopa. [Ipumepsr u 3amgaun [Dnek-
TPOHHBINA pecypc] : yueOHoe mocodue / A.A. I'ycak. — DIIEKTPOH. TEKCTOBBIC JaHHBIC. —
Munck: TerpaCucremc, 2011. — 265 c. — 978-985-536-229-7. — Pexum poctyna:
http://www.iprbookshop.ru/28035.html

COopHUK 3a/1a4 IO MaTeMaTHKe TS BTY30B: yueOHoe nocobue : B 4 4. / Epumos A. B.,
Kapaxynun A. @., [TocrienoB A. C. u 1p. ; noxa pen. Epumona A. B., Ilocnenosa A. C. -
M.: ®u3.-mar. mut., 2003. - 575¢. ISBN 5-94052-033-2.

7.2. Pexomenoyemas 0onoanumenvHas iumepamypa

HazBauue

Anrebpa u reomeTpus: TUNoBble pacueTsl / UyBami. roc. yH-T uM. WM. H. YnbsHoBa ; [cocT.:
ArakoB B. I'., beikoBa A. H., berukos B. II., TlonsikoB H. /1. ; oTB. pen. Arakos B. I'.] - Ye-
6oxkcapsl: M3a-Bo Yysami. ya-Ta, 2000. - 75¢.. ISBN 512(075.8).

I'ycak A.A. CrpaBOYHHK MO BBICIIEH MaTemaTHke [DneKkTpoHHBIH pecype] / A.A. I'ycak,
I'M. TI'ycak, E.A. bpuunkoBa. — DJIeKTpOH. TEKCTOBbIE maHHble. — MuHck: TerpaCu-
cremc, 2009. — 638 c¢. — 978-985-470-952-9. — Pexum jgocrymna:
http://www.iprbookshop.ru/28224 .html

Knerennk, JI.B. COOpHUK 33aa4 10 aHAIIMTUYECKOW TeoMeTpuu [DIEKTPOHHBIN pecypce] :
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yae0. mocoone — DnekTpoH. naH. — Cankrt-IlerepOypr : Jlanp, 2017. — 224 ¢. — Pexum
nocryna: https://e.lanbook.com/book/92615. — 3aru. ¢ skpana.

Kyznernos JI. A. COOpHHK 3a/1aHHi 110 BBICIIEH MaTeMaTHKE: TUIIOBBIE PACUEThI : Y4eOHOE
nocob6ue / Kyzunenos JI. A. - U3n. 5-e, crep. - Cankr-IlerepOypr [u ap.]: Jlans, 2005. - 239c.
ISBN 5-8114-0574-X.

Jle6enena E.A. [lpakTuueckue 3aHsTHS 110 TMHEHHON anredpe U aHATUTHYECKOW T€OMETpUHr
[DnexkTpoHHbIi pecypce] : yueOHo-MeToanueckoe nmocodue / E.A. Jlebenena, O.E. Pomenko,
T.W. Ep3una. — DJEKTpOH. TEKCTOBbIC JaHHbIe. — HoBocumOmpck: HoBocuOMpCKuii rocy-
JIapCTBEHHBIN TexHUYeckuil yHuepcuter, 2013. — 130 c. — 978-5-7782-2275-5. — Pe-
*)uM noctyna: http:// www.iprbookshop.ru/45428.html

MarazunnaunkoB JI.U. JIuneiiHas anreOpa um aHaIMTHYECKAs TeOMETpHs [ DIIEKTPOHHBIN pe-
cypce] : yueonoe nocodue / J.M. Mara3zunnukos, A.JI. Mara3uHHHMKOBa. — JICKTPOH. TEK-
cToBble JaHHble. — Tomck: ToMCKUN TOCyIapCTBEHHBIN YHUBEPCUTET CHUCTEM YIPABIICHUS
u pagnodnekTpoHuku, Db Konrent, 2012. — 180 c. — 978-5-4332-0074-6. — Pexum
nocryna: http://www.iprbookshop.ru/13861.html

7.3. Ilpocpammnoe obecneuenue, npogheccuonanvruvle 6a3vl OAHHLIX, UHMEPHEM-PECYPCHL

[Iporpammuoe oOecnieuenue, mnpodeccruoHalbHble 0a3bl  JIaHHBIX, WH(OPMALMOHHO-

CIIpaBOYHBIC CHCTEMBI, IIpeIOCTaBIsgeMble ynpasieHnneM nHpopmaruzanun OI'BOY BO «Yysami-
CKHH TOCyHapCTBEHHbIM yHuBepcuTeT uMeHu HM.H. YnbsHOBa» JOCTynmHBI 1O  CCBUIKE
http://ui.chuvsu.ru//*

7.3.1. Ilpoepammnoe obecneuenue

Ne HanmenoBanue YcnoBus 1ocTyma/CKaunBaHus

/1

1. |PTC Mathcad v.Prime 3.1 JIMIEH3Us] YHUBEPCUTETA

MS Office/ LibreOffice / cBOOOIHOE JTUIEH3NOHHOE COTJIAIIEHIE

(https://ru.libreoffice.org/ )

3. |MS Windows/Linux (Ubuntu) JUIEH3Usl YHUBEPCUTETa/ CBOOOAHOE
JULEH3UOHHOE COTJIAlICHHUE
(http://ubuntu.ru/ )

7.3.2. bazvl 0anHbIX, UHGPOPMAYUOHHO-CHPABOUHDbLE CUCTEMbL

Ne HanmenoBanue VYcnoBus nocryna/ckauuBaHUs

i/ MPOrPaMMHOTO OOecTieueHust

i

1. |I'apant 13 BHYTpPEHHEH ceTH yHUBepcHUTeTa (J0oroBop)*

2. |KoHcynbTanT +

7.3.3. Pexomenoyemble uHmepHem-pecypcyl U OMKpblimble OH-ALUH KypCbl

HNHuTepHeT-pecype Pexum focryna

DJeKTpOHHBIE pecypchl Hay4HO# OmoO- | http://library.chuvsu.ru/
nrmoTekn YyBalicKoro rocyHuBEpCHUTE-
Ta

2. | LeHTp MAMCTaHIMOHHBIX 0Opa3oBa- | http://ui.chuvsu.ru/
TENBHBIX ~TeXHoJormid YyBamckoro
TOCYHHBEPCUTETA

3. | Hayunas osnextponHas OuOmuoteka | https:/elibrary.ru/
eLIBRARY.RU

4. | OtkpeiToe obpazoBanue. Kypcol Be- | https://openedu.ru/

nymx BY3os Poccun
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http://ui.chuvsu.ru/*
https://ru.libreoffice.org/
http://ubuntu.ru/

5. | Exponenta.ru: oOpa3oBarenbHbIii Ma- | http://www.exponenta.ru
TEMaTUYECKUIN CaUT

6. | JlJapun A.A. Kypc Beiciieit marematu- | http://alexlarin.net/kvm1.html
ku. JIunaelinas anreOpa.

7. | Bukunenust — cBoOoaHas sHimkIione- | https://ru.wikipedia.org
A

PedeparuBnas Oa3za naHHbIX | http://zbMATH.org
ZzbMATH 1o 4ucTOil W NPUKIAIHON
MaTeMaTHKe

8. MaTepI/IaJILHO-TeXHI/I‘le(!KOE odecrneyeHue AUCHHUILIIMHBI

VY4eOHble ayAUTOPUM AJIS JEKIMOHHBIX U MPAKTUUECKUX 3aHSITUN 10 JUCLMIUIMHE OCHAILIEHBI
aBTOMaTU3MPOBAHHBIM pabounM MecToM (APM) mpenonaBatens, o0ecneynBarOIiiM TEMAaTHYECKHUE
WUIIOCTPALMK U JIEMOHCTPALIMU, COOTBETCTBYIOILME IPOrpaMMe TUCHUIUIMHBI B COCTaBE:

—[I9BM c¢ noctynom B MHTEpHET (ONEpalMOHHAs CUCTEMa, O(PUCHBbIE IPOrpaMMbl, AHTHBU-
PYCHBIE IPOTPAMMBI);

—MYJIbTUMEIUNUHBIN IPOEKTOP C JUCTAHIIMOHHBIM YIIPaBICHUEM;

—HACTEHHBIN dKpaH.

VY4yeOHble ayTUTOPUHU ISl CAMOCTOSTENIbHBIX 3aHATHH IO AUCUUILIMHE ocHaleHsl APM mpe-
nojasareisl U nosib3oBareabckuMu APM mo uuncity oOyuaronuxcsi, 00beIMHEHHBIX JOKaJIbHOH ce-
ThIO («KOMIIBIOTEPHBII» KJlacc), ¢ BO3SMOXKHOCTBIO IMOJKIIOUEHHs K ceTH MIHTEepHET U JOCTYNOM K
NEKTPOHHON HMH(OpManMoHHO-00pa3zoBatenbHOl cpene DPI'BOY BO «Yysamickuil rocynapct-
BEHHBbIN yHUBepcUTeT UMeHU U.H. YibsHoBay.

9. Cpezlcnsa ajanTtanvm npenogaBaHud JUCHUINIIIHHBI K HOTpCﬁHOCTﬂM JiiII € OrpaHu-
YC€HHBIMHA BO3MOKHOCTAMMU

B cinydyae He06X0AMMOCTH, MHBAJIUAM U JIUIAM C OTPAaHUYEHHBIMU BO3MOYKHOCTSMH 370POBbS
MOTYT NpeanaraTbCs OJJHU U3 CIEAYIOUIMX BapHAHTOB BOCHPUATHS MH(POPMALUU C YYETOM HUX UH-
TUBUAYAIbHBIX MICUXO(PU3NIECKUX OCOOEHHOCTEH:

Hna nuy ¢ HapyuwleHuaMU 3peHusL:

B [I€YaTHOM popMe YBETUUEHHBIM LIPUPTOM;

B (hopMe 3NIEKTPOHHOTO JJOKYMEHTA;

B (popme aynuodaiina (mepeBo1 yueOHbIX MaTepuasoB B aynuodopmar);

B IieyaTHOH Gopme Ha sa3bIke bpaiins;

WHAUBHUAYaJIbHbIE KOHCYJBTALUU C IPUBJICYEHUEM TH(IOCYPAONIEPEBOTUHKA;

WHAUBUYaJIbHbIC 33/1aHMUSL.

Hnsa nuy ¢ Hapywenusamu cyxa:

B IeYaTHOU (opme;

B (hopMe IIEKTPOHHOTO JJOKYMEHTA;

BUJICOMAaTEpHAIIbI C CYOTUTPAMU;

WHAVBUAYaJIbHbIE KOHCYJIBTALUN C TIPUBJICYEHUEM CYpPAONIEPEBOIUHKA;

WHAUBUYaJIbHbIC 33/1aHMUSL.

Hns auy ¢ Hapywenuamu onopHo-08u2amenbHo20 annapama:

B IeYaTHOU (opme;

B (hopMe IIEKTPOHHOTO JJOKYMEHTA;

B (hopme aynuodaiina;

WH/IMBUyaJIbHBIC 3aaHUS.

KpoMe Toro, MOryT npuMeHSATHCS IEMEHTHl AMCTAaHIIMOHHBIX 00pa30BaTElIbHBIX TEXHOJIOTUI
IS U3y4eHHs yueOHOro MaTepualia Ha yIaJIeHu .
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10. MeToanuyeckne ykazaHus 00y4amuMCcs 10 BHINOJTHEHUIO CAMOCTOSITEIbHOM PadoThI

10.1 3uauenue camocmosmenvHol paboml 00y4aArOUUXCSL

CamocrosarenbHas paboTa 00y4aromuxcs SBISIETCS HEOThEMIIEMON YacTbi0 00pa30BaTEeNbHO-
ro mnpotuecca. Llenb camocTodTenbHOM pabOThl — MOATOTOBKA COBPEMEHHOTO KOMIIETEHTHOTO CIie-
UAIMCTa U (POPMUPOBAHUE CIMOCOOHOCTEH M HABBIKOB K HEMPEPHIBHOMY CaMOOOpPa30BaHHUIO U
npodeccuoHarTbHOMY COBEPLICHCTBOBAHHUIO.

Peanu3zanus noctaBiaeHHOHN 1eJIM IPEAIOIaraeT pelieHUe CAEAYOIUX 3a1ay:

- KaYeCTBEHHOE OCBOCHHE TEOPETUYECKOr0 MaTepuasa Mo u3ydyaeMoi AUCHUILIIMHE, Yriyoie-
HUE U PACIIUPEHUE TEOPETUYECKUX 3HAHUHU C IIeNBI0 X NMPUMEHEHUS HA YPOBHE MEKIIPEIMETHBIX
CBsI3EH;

- CHCTEMaTH3alus M 3aKpeIyICHHE MOTY4YeHHBIX TEOPETUUECKUX 3HAHUI U MPAKTHYECKUX Ha-
BBIKOB;

- (popmupoBaHUE YMEHUI MO MOUCKY M MCIIOJIb30BAaHUIO HOPMATHUBHOM, MPAaBOBOM, CIIpaBoY-
HOM U CHeIMaNIbHOM TUTEpaTyphl, a TAKKe IPYrUX HCTOYHUKOB HHGOpMAIUY;

- pa3BUTHE MO3HABATEILHBIX CIIOCOOHOCTEW M aKTHBHOCTH, TBOPYECKOH MHUIIMATHUBEI, CaMO-
CTOSATEIBHOCTH, OTBETCTBEHHOCTH ¥ OPTaHU30BaHHOCTH;

- (hopMHpOBaHHE CAMOCTOSTEIBHOCTH MBIIIJIEHUS, CIOCOOHOCTEN K caMOpa3BUTHIO, CaMO00-
pa30BaHUIO, CAMOCOBEPIICHCTBOBAHUIO M CaMOpeaTH3aIiy;

- pa3BUTHE HAYYHO-HMCCIIEIOBATEIbCKUX HABBIKOB;

- ¢opMuUpOBaHUE YMEHHs peuiaTh MpaKTHYECKUe 3a1auyu (B MPOPECCHOHATBHON JIEsSTENbHO-
CTH), UCTIOJIB3YSl TPUOOPETEHHBIC 3HAHNUS, CTIOCOOHOCTH M HABBIKH.

CamocrosTenbHas paboTa onpeensercs cneuuPpruKoi JUCIUILTUHBL 1 METOAUKON €€ Mpero-
JaBaHUs, BpEMEHEM, IPEIyCMOTPEHHBIM YUEOHBIM IIJIAHOM, a TAaKXKe CTYNEHbI0 00y4YeHHus, Ha KO-
TOpoi M3y4aercs TUCHMIIMHA. OCHOBHBIMHM (hOpMaMM OpPTraHU3AIMHM CaMOCTOSTENbHOW pabOThI
CTYJCHTOB SIBJIIIOTCA: ayJAUTOpHAas CaMOCTOSITeNbHas padoTa MoJ PYKOBOJACTBOM M KOHTPOJIEM
npernojiaBaTens (Ha JIEKLUUAX, MPAKTHUECKUX 3aHATUAX U KOHCYJIbTAIMsIX); BHEAYAUTOpPHAs camo-
cTosiTenbHasi paboTa MoJ PyKOBOJACTBOM W KOHTPOJIEM MperojaaBaTelsi (Ha KOHCYJbTAIHSIX, TPH
MIPOBE/IEHUU HAy4YHO-HCCIIeI0BaTeNbCKON paboThl), BHEAYAUTOPHAsl caMOCTOsATENIbHAs paboTa 0e3
HETIOCPEJICTBEHHOTO YUaCTHSI MPeroaaBatelis (IOAr0TOBKA K ayTUTOPHBIM 3aHITHSAM, OJMMITHA/IaM,
KOH(epeHIMsIM, BBIIIOJHEHHE KOHTPOJIbHBIX padoT, paboTa ¢ 3JIEKTPOHHBIMU HH()OPMALIMOHHBIMU
pecypcaMu, TOJITOTOBKA K dK3aMeHaM M 3aueraM). CaMmocTosiTeNbHast paboTa CTyAeHTOB o0ecreun-
BAeTCs HACTOSIIMMHU METOIMYECKUMHU PEKOMEHJAlIUSIMU.

CamocrosiTenpHast padoTa 00ydarImuxcs Mo Kypcy «Anredpa U reoMeTpusi» - Heo0Xoaumast
COCTABJISAOLIAs] MOJTOTOBKH CIIEIHATINCTA B 00JIaCTH UH(OPMATUKH U BBIYUCIUTEIBHON TEXHUKH.

BueaynutopHas  camocrosiTenpHas — pabora —  [UIaHUpyemas — ydeOHas,  y4eOHO-
HCCIIeIoBaTeNbCKasl, HAYYHO-UCCIIE0BaTeNIbCKass paboTa 00ydJaroUIuxcs, BBIIOIHAEMas BO BHeay-
JUTOPHOE BpeMsl 10 3aJaHUI0 M MPH METOAMYECKOM PYKOBOJICTBE MperojaaBaress, Ho 06e3 ero He-
MOCPEJICTBEHHOTO yuacTud. Llenbio camocToaTenbHOM paboThl 00yJaromuxcs SBISIETCS OBJIaJeHIE
(byHIaMEeHTaIbHBIMU 3HAHUSIMHU TEOPHH MTPOTHO3UPOBAHMUS, TPO(PECCHOHANBHBIMA YMEHHUSMHU U Ha-
BBIKAMH MTPOBEICHUS YKOHOMETPHUECKUX PAacueTOB, OMBITOM TBOPUYECKOM, UCCIEeI0BATEIbCKOMN aesi-
TEJIbHOCTH.

CamocrodrenbHas paboTa 00y4aroLXcsl HalpaBiieHa Ha PelIeHue CIeIyIoIInX 3a/1a4:

—  ®@opMHUpOBaHHE YMEHHU pelIaTh MaTeMaTHUECKHe 3aJadd W MPOOJIeMbl, aHAJIOTUYHBIC paHee
M3YyYEHHBIM, HO 00JIee BHICOKOTO YPOBHSI CIOKHOCTH;

—  ®@opMHUpOBaHHE HABBIKOB CAMOCTOSITEIFHOTO TBOPYECKOTO IMOAXO0Ja K PEIICHHI0 HEKOTOPBIX
MaTeMaTHYeCKUX 3a/1ad U MpoOJieM U3 pa3In4HbIX o0jacTeil MaTeMaTHKH, KOTOpbIe TPeOYIOT
HEKOTOPOI OPUTHHATBHOCTH MBIIIICHYS,

— BrIpaboTka HAaBBHIKOB CaMOCTOSATEIHHOTO IMEPEeBOJAa HA MATEMaTHUYECKHH S3BIK MPOCTEHIINX
npo06sieM, MOCTAaBIEHHBIX B TEPMUHAX JIPYIHX MPEeIMETHBIX 00JacTei, U UCIOIb30BaHUs Ipe-
BOCXOJICTBA 3TOU NepeOpPMYIUPOBKH I UX PELICHHUS;
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—  @opMHUpPOBaHME HABBIKOB CAMOCTOSTEIBHOTO YUEHUS M aHalM3a Y4eOHOM M Hay4HOH MaTema-
THYECKOW JIUTEPATYypBhl, B TOM YHUCIIE U HA HHOCTPAHHOM SI3BIKE;

— BpIpaboTka HaBBIKOB NPEJCTABICHHUS MAaTEMaTHUUYECKUX YTBEPKIECHUH M MX JI0Ka3aTEJIbCTB,
Ipo0JIeM U UX PEUICHUH ACHO ¥ TOYHO B TEPMHUHAX, MOHATHBIX I NPO(ECCUOHAIBHON ayiu-
TOpPHUH, KaK B TUCbMEHHOM, TaK ¥ YCTHOU (hopMme.

10.2 Obwue pexomernoayuu no opeanu3ayul CamoCmosamenbHol pabomuol 0OY4arOUWUXCsL

JucuumnnuHa «Anaredpa U reoMeTpusi» MO3BOJSET MPUBUTH 00YYAIOIIUMCS HAaBBIKU HCIIONb-
30BaHMsl amnmapara JIMHEHHON anreOppl M aHAIMTHYECKOW T'€OMETPHH JJISl PEeIICHHs MPUKIIATHBIX
3anad. [Toaromy oOyuaroniuecs: 10JKHBI OMUPATHCS, B OCHOBHOM, Ha 3HAaHUS M YMEHHsI, MTOJIy4YeH-
HBIC Ha JICKHUOHHBIX WU IMPAKTHUYCCKUX 3aHATUAX. 9t0 JacT HGO6XOIIPIMLII>1 63,31/10 JJIA I[EUIBHGI;'IH.ICI‘O
yIayOJIeHHOTO U3YYEHHUS JPYTUX AUCUUIIINH. OHAKO 3TH 3HAHUS HEOOXOAMMO aKTUBU3UPOBATh.

@DOopMBI CaMOCTOATENBHBIX PA0OT 00YJAIOIIUXCS, PETYCMOTPEHHBIE TUCITUILITHOMN:

[ToaroroBka K NPaKTUYECKUM 3aHATHUAM;

CaMocTosiTenbHOE N3yUY€HNE YUYEOHBIX BOIIPOCOB;

BelinonHenue THIOBOTO pacyeTa;

[ToaroroBka Kk 3K3aMeHy.

Jl7ig caMOCTOATEIbHON MOATOTOBKH K MPAKTUYECKUM 3aHSATHUSAM, U3YYEHHUs Y4eOHBIX BOIPO-
COB, IOATOTOBKHU K 9K3aMCHY MOXHO PCKOMCH/I0OBATh CIICAYIOIINEC NCTOYHUKHU !

KOHCIIEKTHI JIEKLIMI 1 MaTepuasbl MPAaKTUYECKUX 3aHATUH;

Y4eOHYIO JINTEpaTypy COOTBETCTBYIOLIETO MPOQHUIIS.

[IpenogaBaTens B Hayane 4TeHUs Kypca MHPOPMHUPYET CTYIEHTOB O (opmax, BHIAX U CO-
JIEpKaHUM CaMOCTOSITENIbHON paboThl, pa3bsACHsAET TPeOOBaHUS, MPENBABISEMbIE K pe3ysibTaTaM
CaMOCTOSITENTLHOM paboThl, a TaKkke (GOPMBI M METOABI KOHTPOJIS U KPUTEPUU OLICHKH.

10.3 Memoouueckue pekomenoayuu no no020mosKe K NpaKkmuiecKuM 3aHamusim

[TpakTrdeckoe 3aHsATHE — 3TO 0jHA U3 (hopM ydeOHOI paboThl, KOTOpasi OPUEHTUPOBAHA HA 3a-
KpeIUIeHHE U3y4EeHHOI0 TEOPETUYECKOro MaTepuaia, ero oosnee riamy0okoe ycBoeHue u popmupona-
HUE YMEHHS MPHUMEHSTh TEOpPETHUYECKHE 3HAHHUS B MPAKTUYECKUX, MPUKIATHBIX Hemsx. Ocoboe
BHUMaHUE Ha MPAKTHYECKUX 3aHATHUAX YIEISIETCS BBIPAaOOTKE y4e€OHBIX WM MPO(eCcCHOHATBHBIX
HABBIKOB. Takue HaBBIKU (OPMHUPYIOTCS B MPOIIECCE BBIMOIHEHNUS KOHKPETHBIX 33JaHUN — YIpaxK-
HEHUH, 3a7a4 U T. 1. — TI0JT PyKOBOJICTBOM M KOHTPOJIEM IpernofaBaTens. Bemyiei 1enpio npakTu-
YeCKUX 3aHATHH siBiseTcs (HOpMHUpPOBaHHE YMEHUH M MpUOOpETeHHE MPAKTHYECKOTro OIMbITa, Ha-
MpaBJIEHHBIX Ha (OpMHUPOBaHKE MPOPECCUOHATHHBIX KOMITETEHIIUN (CITIOCOOHOCTH BBITIOJIHSTH OII-
peneneHHbIe ASMCTBUS, ONepallui, HEOOXOAUMBIE B MPOPECCHOHATHHON AEITETbHOCTH) HIIA 00X
KOMITETCHIIMI (00II1e KOMIIETCHIIMH HEOOXOIUMBI JIJIsl YCIICIIHON JESITeIbHOCTH Kak B Tpodec-
CHOHAJILHOM, TaK ¥ BO BHEMpo(deccnoHalbHOM cdepax).

CognepkaHreM TPAKTUYECKUX 3aHATHH SBISIOTCS PEIIEHHWE Pa3HOro poja 3a7ad, B TOM YHUCIIE
npodeccHoHaNbHBIX (aHATH3 MPOW3BOJACTBEHHBIX CHUTYAIUi, PElIeHHUEe CUTYAIlHOHHBIX MPOHU3BO/I-
CTBEHHBIX 3a71a4, BHITIOJIHEHHE MPOGECCHOHATBHBIX ()YHKIIMA B JETOBBIX UTPaxX U T.II.), BBITIOJIHE-
HUE BBIYUCIICHUH, pacueTOB, YepPTEkKEH, padoTa ¢ U3MEPUTEITHLHBIMU TTpUOOpaMu, 000PYIOBAHUEM,
ammaparypoi, paboTa ¢ HOpMAaTUBHBIMH JTOKYMEHTAMH, HHCTPYKTUBHBIMA MaTepHaIaMH, CITPaBOY-
HUKaMH, COCTABJICHHE MPOEKTHOM, TJIIAHOBOM U JPYrol TEXHUUYECKOW U CHEHHUATIbHON JOKYMEHTa-
1IUU U JPYTOE.

JIJist MOATOTOBKHU K MPaKTUYECKOMY 3aHSATHIO CTYACHTY HEOOXOAMMO M3YYHUTh TEOPETUYECKUI
Marepuai 1Mo JJaHHOW TeMe, 3alIOMHHUTh OCHOBHBIC ONPENETICHUs U MpaBuiia, pa300paTh JTaHHBIC B
JEKIUAX peuieHus 3amad. s 3akpersieHus mpoiIeHHOT0 MaTepuaia CTyJeHTy He0OX0IUMO BHI-
TIOJTHUTH JIOMAIITHIOI pabOTy B COOTBETCTBHH C 3aJaHUEM, IMOJTYyYEHHBIM Ha TPEIBIAYIIEM MPaKTH-
YEeCKOM 3aHSATUU. B cryyae BOZHUKHOBEHUS 3aTPYAHECHUN MPH €€ BHIMOJIHECHUH PEKOMEHIYeTCs 00-
paTUTHCS 3a MOMOIIBIO K MPENOAaBATENI0 B OTBEACHHOE JIsl KOHCY/IbTALUN BpeMsI.

DTanbl OATOTOBKU K MPAKTUUYECKOMY 3aHSITHIO:
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- U3y4YE€HHE TEOPETUUECKOI0 MaTepuaia, MOoJy4eHHOr0 Ha JIEKIIUU U B IPOLECCE CAMOCTOSITENb-
HOM pabOTHI,

- BEIIIOJIHCHUE JTOMAIIHETO 3aaHus;

- CaMONPOBEPKA MO KOHTPOJIbHBIM BOIIPOCAM TEMBI.

[ToaroroBka k ceMuHapy.

CemuHap — 310 0cobas hopMa y4eOHO-TEOPETUUECKHUX 3aHATHH KOTOPAs CIIYKUT JIOTTOJTHCHUEM
K JIEKIIMOHHOMY Kypcy. CeMuHap 0OBIYHO MOCBSIICH ACTATbHOMY U3YUEHHUIO OTACTBHON TEMBI.

OTanbl HOArOTOBKU K CEMUHApPY:

MPOAHATH3UPYITE TEMY CEMUHApa, MOJAYMANTe O IENH U OCHOBHBIX MPOOJIeMaX, BHIHECCHHBIX
Ha 00CYyX/CHUE;

BHUMATEJIBHO IPOYUTANTE MATEPHUAIL, TAHHBIN PENOAABATEIEM 10 3TOM TEME Ha JICKLIHH;

M3y4UTE PEKOMEHJOBAHHYIO JIUTEPATYpPY, JeJIasi MPU 3TOM KOHCIEKThI IPOYMTAHHOTO WUJIUA BbI-
MIUCKH, KOTOPBIE TIOHAJ00SATCSI TPH 00CYKIEHUU Ha CEMUHAPE;

nocrapairecb chopMyIupOBaTh CBOE MHEHHE O Ka)XJI0My BOMPOCY M apryMEHTUPOBAHHO €r0
000CHOBATH;

3aMUIINTE BO3HUKIIUE BO BPEMSI CAMOCTOATEIbHOM pabOThI ¢ ydeOHUKAMU U HAyYHOU JHUTEpa-
TYpOH BOIIPOCHI, YTOOBI 3aT€M Ha CEMUHAPE MOJYyUYUTh Ha HUX OTBETHI.

10.4 Memoouueckue pekomenoayuu no n0O20MosKe K 1ad0pamopHbim 3aHAmusim
JlaGopaTopHBIE 3aHATHUS HE IPEIYCMOTPCHBI.

10.5 Memoouueckue pekomeHoayuu no camocmosamenbHOMy U3y4eHU yY4eOHbIX 80NPOCO8

Tembl, BHIHECEHHBIE HAa CAMOCTOATEIbHOE U3yUeHUe, He00X0JMMO 3aKOHCIIEKTUPOBaTh. B KOH-
CIIEKTE KPaTKO M3JIaraeTcsi OCHOBHAs CYIIHOCTh y4e€OHOro Marepuana, MPUBOASTCS HEOOXOauMbIe
000CHOBaHUs, TAOJIIMYHBIC JaHHBIC, CXEMBI, CKU3bI, pacuyeTsl U T.I1. KoHCmeKkT 1nenecoodpasHo co-
CTaBJIAThH LIEIUKOM Ha TeMy. [Ipu 3TOM mMMeeTcss BO3MOMKHOCTh BCErJa JOMOJHATh COCTABICHHBIN
KOHCIEKT BbIpE3KaMH M BBIIUCKAMHU U3 KYPHAJIOB, ra3eT, CTaTed, HOBBIX YU€OHUKOB, OPOILIIOp IO
0OMEHY OIbITOM, IaHHBIX U3 VIHTepHeTa U Ipyrux UCTOUHUKOB. TakuM 00pa3oM, KOHCIIEKT CTaHO-
BUTCS COOPHUKOM HEOOXOIMMBIX MaTe€pHalIOB, Ky/Aa CTYIAEHT BHOCHT BCE HOBOE, YTO OH H3YUMII,
y3HaJ. Takue KOHCHEKThI MPEACTaBIISIOT, OOJBIIYIO IEHHOCTh IPU MOJArOTOBKE K 3aHATHUSM.

OCHOBHBIE 3TaIlbl CAMOCTOSITEILHOTO U3y4EeHHs Y4EOHBIX BOIIPOCOB:

1. [lepBuyHOE O3HAKOMJIEHHE C MAaTEpPHAJIOM HM3Y4aeMOW TeMbI 10 TEKCTy y4eOHHUKa, KapTam,
JIOTIOJTHUTEIBHOM JTUTEPATYpPE.

2. Beigenenue riaBHOTO B U3y4aeMOM MaTepuase, COCTaBIeHNE OOBIYHBIX KPATKUX 3alHCEeH.

3. Ilonbop K AAaHHOMY TEKCTY OINOPHBIX CUTHAJIOB B BHJE OTIEIbHBIX CIIOB, ONPEIEIEHHBIX
3HAKOB, Ipa(h)UKOB, PUCYHKOB.

4. IlponymbIBaHHE CXEMATHYECKOIO CIIOcO0a KOJAUPOBAHMS 3HAHUH, UCIONIb30BaHUE PA3IUYHO-
ro mwpudra u T.4.

5. CocTaBiieHHE OMOPHOTO KOHCIIEKTA.

10.6 Memoouueckue pexomeHOayuu no 8bINOJHEHUIO MUNOBO2O PACUEMd

L]eny TUTIOBOTO pacyeTa — CUCTEMATU3ALIMS U 3aKPEIVICHUE TEOPETUYECKUX 3HAHUN U pa3BUTHE
MPAKTUYECKUX HABBIKOB IO PELIECHUIO 3a/lad, BhIpaOOTKAa HABBHIKOB aHalIM3a CTATUCTUYECKUX JaH-
HBIX U (OPMYTUPOBAHUS BBIBOJIOB 110 MOTyUYEHHBIM PE3YJIbTaTaM.

3adauamu TUIIOBOTO pacyeTa SBISIOTCS:

— pa3BUTHE HABBIKOB CAMOCTOSATEIHHON PabOTHI B 00JIACTH PELICHUS MPAaKTUUECKUX 3a/1a4;

— noAdop U cucTeMaTu3allus TeOPETUYECKOro MaTepHaa, SBJISIOUIErocs OCHOBOM s pellie-
HUS TPAKTUYECKOH 3a/1auv, pa3BUTHE HABBIKOB CAMOCTOATEIHHON pabOTHI ¢ Y4eOHON U MeToauYe-
CKOM JIUTEPATYPOU;

— MPOBEJECHUE PACUETOB 10 UCXOJHBIM JAaHHBIM U aHAIU3 MOJTYYEHHBIX 3HAUCHU;

— (hopmynrpoBaHUE BHIBOJOB M0 MOJTYYEHHBIM PE3yIbTaTaM.
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Cmpyxmypa munosoco pacuema:

1. TUTYnbHBIN JTUCT.

2. OrnasieHue.

3. 3apanue. Ha qanHOM 3Tane HaZ0 MOJHOCTHIO M3JIOKUTH JaHHOE 00yJarolemMycs 3a/laHue.

4. Ucxonnble nannpie. CTYJIEHT NPEIOCTaBISET BCE CYIICCTBYIONINE UCXOAHbIC TaHHbIE, KOTO-
pbIe MOTYT IMOHAJ00UTHCS JIsl IPOBE/ICHUS PACUETOB.

5. Pazpgenbl, koTopeie OynyT colep:kKaTh MPAKTUYECKUE PEIICHUS] U aHAJIU3 IMOJTYYEHHBIX pe-
3yJbTATOB.

6. BeiBOABI.

7. CIUCOK UCTIOTIB30BaHHBIX HCTOYHHUKOB.

8. [Ipunoxenue.

Tpebosanus no oghopmaenuio pabomoi:

HabGop Tekcra mpou3BOAUTCS B TEKCTOBOM peaakTope pasmepom 12 pt yepes 1,5 unTepBana
wiu 14 pt yepe3 1 nuntepBan. PekoMenayeMoe 3HaueHue MO CTpaHULbL: 1eBoe — 30 MM, mpaBoe —
15 MM, BepxHee U HikHUE 20 MM.

Hymepanus crpanui pacdeTHO-rpadudeckoil paboThl 10KHA OBITh CKBO3HAS.

TUTYIbHBIN JIUCT HE BKIIIOYAETCS B OOLIYI0O HyMEPALUIO CTPAHMUII.

Bce mimroctpanyu, noMemmaemMpie B pacueTHO-TpapuIecKyro paboTy, TOIHKHBI OBITh TIIATEIHEHO
0100paHbl, YETKO BBHIMIOJIHEHBI. PUCYHKHU U AHarpaMMbl JOKHBI IMETh MPSMOE OTHOILIEHUE K TeK-
CTY, 0€3 TUIIHUX N300paKEHUN U JaHHBIX, KOTOPbIE HE MOSCHAIOTCS.

Kpumepuu oyenxu THIIOBOTO pacyera:

— YpOBEHb OCBOCHUS Y4eOHOIO MaTepHala,

— rIyOnHa IPOopabOTKU MaTepuana;

— YMEHHE UCMOJIb30BaTh TEOPETUUECKUE 3HAHUS MPU BBIOJHEHNHU MPAKTUUECKUX 3a/]a4;
— oopmIieHHE pacueTHO-Tpaduueckoil paboThl B COOTBETCTBUU C TPEOOBAHUSIMH.

IIpumep svinonnenus munogoco pacuema
3ananue 1. Onpenenureny U UX CBOWCTBA.

IIpumep. Beruncnuts onpenenurens MaTpuipl A= |0 -2 3

I 2 1
-2 3 0 3 0 -2
0 -2 3=1- —2‘3 1+1-3 { =(-2-1-1-3)-2(0-1-3-3)+(0-1+3-2) =
3 1 1
=-5+18+6=109.

3amanue 2. Cucrembl JuHEHHbIX ypaBHeHui. IlpaBuno Kpamepa. Merton Taycca.
IIpumep. /lana cucrema TMHEMHBIX alredpanyecKux ypaBHEHUMN:

x+5y—z=3
2x+4y—-3z=2
3x—y—-3z=-7.

[IpoBepuTh, COBMECTHA JIM 3Ta CUCTEMA, U B CIydae COBMECTHOCTH PEUINTh ee: a) 1Mo (hopmynam
Kpamepa; 6) metonom I"aycca; 6) ¢ momomipto oOpaTHOi MaTpuilbl. COBMECTHOCTh JaHHOW CHCTe-
MBI ITPOBepUTH N0 TeopeMme Kponekepa - Kanemnu.

Pemenne. C nomonipo 31€MEHTapHBIX IPeoOpa30BaHUN HAMIEM paHT MaTPHIIBI

19



1 5 -1

A=12 4 =3
3 -1 -3
JAHHOW CHUCTEMBI M PAHT PACIIUPEHHON MaTPHUIIbI
I 5 -1|3
B=|2 4 -3|2
3 -1 =-3|-7

JU1s 3TOro yMHOXHM IE€PBYIO CTPOKY MaTpullbl B Ha —2 U CII0)KMM CO BTOPOM, 3aTEM YMHO-
UM IIEPBYIO CTPOKY Ha —3 U CJIO)KHM C TPEThEH, MOIYyYUM

1 5 -1|3 I 5 -1/ 3 I -1 5 3
B=2 4 -312|~/0 -6 -1-4|~]0 -1 -6|-4
3 -1 =-3|-7 0 -16 0 |-16 0 0 -16|-16

CnenoBatenbHo, rang A = rang B = 3 (4uciy HEM3BECTHBIX), UCXOJHAsI CHCTEMa HMMEET
€IMHCTBCHHOE PEIIICHHE.

a) Haxoaum pemrenue cucteMsl o popmynnam Kpamepa

A A A
x:—l, y:—2, Z:—3,
A A A
rac
1 5 -1 3 5 -1
A=|2 4 -3|=-16; A=l 2 4 -3|=64
3 -1 -3 -7 -1 -3
1 3 -1 1 5 3
Ay=12 2 =3|=-16; Ay=|2 4 2 =32
3 -7 -3 3 -1 =7
xzﬁ:—4; y:_—16:1; z:—32 -
-16 -16 -16

0) Memoo ['aycca. CocTaBUM PACHIMPEHHYIO MATpPUIly U NPOBEJIEM HEOOXOJUMBbIE 3JIEMEH-
TapHble NMPeoOpa3oBaHUs. DIEMEHThl NEPBON CTPOKH YMHOXHMM Ha —2 M NMpUOaBUM K COOTBETCT-
BYIOILIUM DJIEMEHTaM 2-0i CTPOKH, 3aT€M JIEMEHTHI IEPBON CTPOKH YMHOXKHMM Ha —3 ¥ MPUOABUM K
COOTBETCTBYIOIIMM 3JIEMEHTAM TPEThEN CTPOKHU.

X y z x y oz xX z y
1 5 -1]3 1 5 —1] 3 1 -1 5 |3
2 4 -3|2 0 -6 —1/-4] [0 -1 —6|-4]|

3 -1 =3|-7 0 —-16 0 |-16 0 0 -16|-16

[Tocnenneit MmaTpuield COOTBETCTBYET CUCTEMA, SKBUBAJICHTHAS! UCXOHOM:
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x—z+5y=3
—z—6y=-4
— 16y =-16.
W3 sroit CHUCTEMBI, IBUT'asiCb CHU3Y BBEPX, IOCICAOBATCIBHO HAXOAUM:
y=1, z=-2, x=-4.

8) Mampuunwiii memoo. Tak xak det A = -16 #0, To MaTpuiia 4 HEBBIPOXKICHHAS, CYIIICCTBYET
oGpatHast Matpuia A, onpeensiemas o Gopmyiie:

1 Ay Ay Ay

-1

A :detA Ay Ay Axp ),
Az Ay As

rae A; i (i =13, j= 1,3) SABJIIOTCS aIre0pandecKuMU JONOJHEHUSIMH COOTBETCTBYIOIUX dJle-

MCHTOB MaTpHIIbI A.
BBCI{GM B paCCMOTPCHHUEC MAaTPULIbL CTOJI6IH)I JJIs1 HCU3BCCTHBIX U CBO6OI[HI>IX YJICHOB:

X 3
X=|y] B=| 2
z -7

Torma JaHHyH CHUCTEMY MOXHO 3ammcath B MaTpudHoil ¢opme: A - X =B, orcioga naxomum

-1 o
X =A"" B - peuenne cucrempl B MaTpu4HOMR HOpME.

4 3 2 -3
A, = » _3‘:—15; Ay, =— 3 _3‘:—3;
A13:2 4‘:—14; Ay =— : _1‘:16;
3 -1 -1 -3
Azz—‘l My, dpy=—|t ‘:16;
3 -3 3 -1
s - Sy, . 1 —1‘:’
4 -3 2 -3
) 1 5‘___
33 — 7 4 - D
~15 16 —11
I I R
16
~14 16 -6

3ananue 3. BekropHas anre6pa.
ITpumep. Haiitu  ckanspHoe  mpousBeneHue (3 b - 2 g )-(5 b - 65 ), ecmu

B=4, [f|=6. £rb=ns3,
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2
15E-8-188-b-108-b+12b b = 15@2—28@@%%“2@ =15~16—28~4~6%+
+12-36 =240 — 336 + 432 =672 — 336 = 336.

3ananue 4. AHanMTHYECKasi TEOMETPUS Ha INIOCKOCTH.

[Tpumep. Hansl Bepmmubl TpeyronbHuka A(0; 1), B(6; 5), C(12; -1). Haiitu ypaBHEHHE BBICOTHI,
IIPOBEEHHON U3 BepIInHbI C.

(e
—

Haxonum ypaBHeHue cropoHsl AB: )6€_ = %;

y—1
=——; 4x=6y-6;
4 M

)
N =

2
2x -3y+3=0; y=§x+1.
Hckomoe ypaBHeHHE BBICOTH uMeeT BUll: AX + By + C =0 mimn y =kx + b.

3 3
k= - 5 Tormay = — Ex + b . T.x. BbIcOTa MPOXOIUT uepe3 Touky C, TO ee KOOpJMHATHI YIOBIIE-

TBOPSIIOT JaHHOMY YpaBHEHHIO: — | = —%12 +b,otxyna b =17. Uroro: y = —%x +17.

Otsert: 3x +2y—-34=0.

3ananue 5. AHaIUTUYECKasi FEOMETPUS B IPOCTPAHCTBE.
[Tpumep. Haiitu ypaBHEHHE IIIOCKOCTH, IPOXOsIIel yepe3 Touku A(2, -1,4) u
B(3, 2, -1) nepneHauKynsipHO MIOCKOCTU X + ) + 2z —3 =0.

Hckomoe ypaBHeHue miockoct umeeT Bua: Ax + By + Cz + D = 0, BeKTOp HOpMaJu K 3TOH

mwiockoctu 7, (A, B, C). Bexrop 4B (1, 3, -5) npuHauIekKUT IUIOCKOCTH. 3a/laHHAs HaM IIOCKOCTb,

NEepIeHINKYIIIpHas MICKOMOW MMeeT BEKTOp HopMmanu n, (1, 1, 2). T.k. Touku A u B mpunaanexar
00euM TIIOCKOCTSIM, a TUIOCKOCTH B3aUMHO MEPIEeHIUKYISIPHBI, TO

p P ;’
Lo
- — — 3 =5 pl -5 plI 3 P _P kp
n=ABxn, =1 3 =5 =i -] + =11li =7j - 2k.
{ 1 2 1 2 1 2 11

Takum ob6pazom, Bektop Hopmanu n, (11, -7, -2). T.x. Touka A NPUHAIEKHUT HCKOMOMH

IJIOCKOCTH, TO €€ KOOPAWHATHI JOJDKHBI yIOBJIETBOPSITh YPAaBHEHUIO ITOW IJIOCKOCTH, T.e. 11-2 +
71-24+D=0; D=-21.

Hroro, mosryyaeM ypaBHEHHUE TIIOCKOCTH: 11x - 7y —2z - 21 =0.

3ananue 6. KpuBble BTOpOro nopsiaxa.
[pumep. IIpuBecTr ypaBHeHHE KpHBOil BTOPOro mopsiaka 4x° +y° +16x—2y -8 =0 x ka-

HOHI/I‘—IeCKOMy BUAY U HOCTpOI/ITI) KpPIBy}O

Pemienne.

Jlnst npuBeAeHUs ypaBHEHUSI KPUBOW BTOPOTO MOPSAKA K KAHOHUYECKOMY BHTY IPUMEHSIOT
METO/]I BBIJICJICHUS TIOJIHOT'O KBaJpara.

CrpynmupyeM criaraeMble, cofiepikalue TeKyIue KoopauHatel. Kodddumuents: npu x° u
y® BBIHEeceM 3a cKOOKH: 4(x” +4x)+(y> —2y)—8=0.
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Beytenum  monHbIA - kBagpar:  4(x’ +4x+4)+(y> -2y +1)—8-16-1=0. Orciona
4(x+2)° N (y—1)°

4(x+2)* +(y—1)* =25. Paznenum obe yacTu paBeHCTBA Ha 25: 25 s =1. 3anu-
(x+2)* (y-1)°
1IEM TOJIYYEHHOE YpaBHEHUE B KAHOHUYECKOM BHJIE: 5 + 55 =1.
%
. . X=x-x,
Brinonnum napaniienbHbIi IepeHoc oceld KoopauHaT 1o Gopmyrnam . IIpu Ta-
Y=y-y,
KOM IIpeo0pa3oBaHUU Hayajo0 KOOPAUHAT NEPEHOCUTCS B TOUKY (X,,),), YPaBHEHHUE 3JUIUIICA IIPU-
y X* v’
HUMACT KAHOHMYECKUM BUIL ——+ %3 =1.
a

B namewm npumepe x, =-2, y, =1, a= > b=5.
Wrak, paccmarpuBaeMoe ypaBHEHUE ONPEEIIAeT JUIUIC ¢ eHTpoM B Touke C(—2;1) u mo-

5
JIyOCSIMU 5 us.

yA

/\

A Lo

-4
3amanue 7. Jluneitnsie onepatopbl. COOCTBEHHBIE BEKTOPHI M1 COOCTBEHHBIE 3HAUCHUS.
[Tpumep. HaiiTu xapakTepucTudeckue yncia u COOCTBEHHbIE BEKTOPBI TUHEIHOTO mpeodpa-

5 4
30BaHUS C MaTpULEH A = .
2 3
. x; = Ax, =5x, +4x,
3anuiuem IMHEHHOE NpeoOpa3oBaHKE B BUIE:
X, = Ax, =2x, +3x,

CocTaBUM XapaKkTepUCTUUYECKOE YPaBHEHUE:!
5-4

=(5-1)(3-1)-8=15-31-51+2-8=0
2 3-1

AP~ 8L +T7=0;
KopHu xapakrepucTuieckoro ypaBHeHus:: Ay =7; Ay = 1;
5-7)x, +4x,=0 [-2x,+4x,=0
2x,+(3-T)x, =0 {le —4x, =0
W3 cucremsl nomyvaercs 3aBUCUMOCTh: X; — 2x; = (0. CoOCTBEHHBIE BEKTOPHI I MEPBOTO KOPHS
XapaKTepUCTUUECKOTO YpaBHEHUS UMEIOT KOOPAUHATHL: (Z; 0,5¢) rae ¢- mapamerp.

Jnst kopHS A = 7: {

5-Dx, +4x,=0 |4x, +4x, =0
2x, +3-Dx, =0 [2x,+2x,=0

W3 cucreMsbl nonyvaercs 3aBUCUMOCTh: X; + x; = 0. CoOCcTBEHHBIE BEKTOPHI JIJIsl BTOPOTO KOPHS Xa-
PaKTEPUCTUYECKOTO YPAaBHEHMSI UMEIOT KOOPAUHATHI: (7 -1) TO€ {- mapaMerp.

st kopHs A, = 1: {
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HOJIy‘-IGHHBIe COOCTBEHHBIC BCKTOPBI MOXKHO 3aIIMCaTh B BUJC!:

u, =t(e, +0,5¢e,); u, = t(g; - ej).

10.6 Memoouueckue pexomernoayuu no n0020MosKe K IK3AMEHY

DK3aMeH NpeclieAyeT IeNb OLEHUTh padoTy CTYICHTA 3a ONPEACICHHBIM KypC: MOJyuYeHHbIC
TEOPETUYECKHE 3HAHUS, UX MIPOYHOCTh, PA3BUTHE JIOTUYECKOTO M TBOPUYECKOTO MBIIUICHHUS, TPUOO-
peTeHue HABBIKOB CaMOCTOSITEIbHON paboThl, yMEHHS aHAJM3UPOBATh M CHHTE3HPOBATH MOJTY4CH-
HbIC 3HAHMSI U IPUMEHSTH Ha NPAKTHKE PEHICHUE MPAKTUUYECKHX 3a7ay.

DK3aMeH NPOBOJHUTCSA B MUCBMEHHOH (popme mo Owmieram, yTBEP)KICHHBIM 3aBEAYIOUIMM Ka-
dbenpoil. Dx3aMeHallMOHHBIA OMIIET BKIIIOYAeT B ceOs ABa Bompoca U 3anadu. DopMynupoBKa Bo-
IIPOCOB COBMAIAET ¢ (POPMYITUPOBKOM IMEPEUHs BOIPOCOB, JIOBEICHHOTO 0 CBEICHUS CTYACHTOB 32
OJIMH MecsI A0 SK3aMEHAllMOHHOW ceccuu. B mpoliecce MOArOoTOBKM K 3K3aMEHY OpraHu30BaHa
IpeIdPK3aMEeHAMOHHAs KOHCYJIbTAIHS 7Sl BCeX Y4eOHBIX rpymil. Pe3ynprar sK3amMeHa BhIpajkaeTcst
OLICHKOU «OTJIMYHOY, «XOPOILIOY, «yTOBIETBOPUTEIHHOY.

C 1menpl0 yTOYHEHHS OICHKH 5K3aMEHAaTOp MOXKET 3aJaTh He 0ojiee OJHOTO-ABYX JOMOJHH-
TEJIBHBIX BOMPOCOB, HE BBIXOIAIIMX 32 paMKu TpeOoBaHUil paboueil mporpammsl. [log nomonHu-
TEJIbHBIM BOIIPOCOM I10PAa3yMEBAETCs BOIIPOC, HE CBSI3aHHBIN ¢ TeMaTUKOH BompocoB ounera. [lo-
MIOJIHUTENBHBIN BOIPOC, TaKXKe, KaK U OCHOBHBIE BOIIPOCHI OmiieTa, TpedyeT pa3BEepHYTOrO OTBETA.
Kpowme Toro, npenogaBaTesib MOXKET 331aTh Pl YTOUHSIOIIMX U HaBOISIIUX BOIPOCOB, CBSI3aHHBIX
C TEMaTUKON OCHOBHBIX BOIPOCOB Omiera. UUCIIO YTOUHSIONMX U HABOJSIIMX BOIPOCOB HE Orpa-
HUYEHO.

10.9 Memoouueckue pekomenoayuu no oghopmaeHu0 Kypcogou pabomoi
KypcoBas pabota He mpeycMOTpeHa.

11. MeToanyeckue peKOMeHAAMH MPENOAABATE/I0 N0 NPOBEACHUIO 3aHATHI

11.1. Obwue nonodicerus.

OcHoBY npo¢eCcCHOHATBHON AESITENbHOCTH MPENoAaBaTessi COCTaBISET €ro MeToaudecKast
JEeATEIbHOCTh — AESTENBHOCTh 0 OpPraHU3aldy NEeJaroruyeckoro mpolecca, HampaBieHHas Ha
MIOJIHOLIEHHO PEe3yJIbTaTUBHOE OCBOCHHE OOYUYaIOLIMMUCS COOTBETCTBYIOLIETO Y4eOHOTO MperIMeTa.
OBnazieHue MpenoiaBaresieM METOAUYECKON AEATENbHOCThIO TPOUCXOANUT KaK B paMKax METOANYE-
CKOH MOJTrOTOBKH B BY3€ M YUPEXKJIECHHUSAX JONOJHUTEIBHOTO MPOPECCHOHATBHOIO 00pa30BaHuUs,
TaK ¥ B Ipoliecce caMoo0pa3oBaHus. YPOBEHb METOAMUECKON AEATENbHOCTH MpenogaBaress 10J1-
XKEH OBITh TaKUM, YTOOBI OH MOT ITOMOYb CTYJCHTaM OBITh AaKTUBHBIMH JICATEIISIMA B TTOCTHIKEHUN
3HaHUI M B CaMOCOBEpPIIEHCTBOBAHUHU y4yeOHOU nesTenbHocTH. [lo3TOMY BBICOKHE TpebOOBaHUS,
MpeIbsBIsiEMbIE K YPOBHIO METOAMYECKOMN JESTEbHOCTH MpernojaBaTeiell, aBTOMaTUYECKU BbI/IBU-
raroT BBICOKHE TPEOOBAaHUS K OPTaHH3AIlMH METOAMYECKON MOATOTOBKH B BY3€, B CUCTEME MOBBI-
HIeHHs KBATU(QHUKAIIMN U IEPETIOATOTOBKH U K MPOLIECCY CaMOOOPa30BaHMUS.

B coBpemMeHHBIX YCIOBHUSAX IMOBBIIIEHUE YPOBHS METOAMYECKOW MOATOTOBKU MpEnofaBaTes
MOJKET 00ecleunBaThCs ONpeieJIeHHeM U pa3paboTKOl HOBBIX MOAXO0/IOB K LIEJSM, COJIEPKaHUIO0 U
OpraHu3ali METOJIUYECKON MOATOTOBKHU.

OcHOBHBIMU TPeOOBaHUSIMH, KOTOpPbIE MPEABSBIIAIOTCS B COBPEMEHHBIX YCIOBUAX K Mpenojia-
BaTEJII0 MATEMAaTUKH B BY3€, SIBISIOTCS:

1. Beicokmii ypoBeHb MpodecCHOHATBLHON MaTeMaTHUYeCKOW TMOJTOTOBKH, MPEANOJIararonimi
3HaHHUE TPOTPAMMBbI IO MAaTEMATHKE B IMOJHOM 00bEME, YMEHHE COOI0/IaTh MPEeEeMCTBEHHOCTh B
MpernojaBaHu MaTEMaTHKH.

2. BnaneHue COBpeMEHHBIM AMAAKTUYECKUM HMHCTPYMEHTApPHUEM, MO3BOJSIONIUM YCIIEIIHO pa-
00TaTh ¢ TPYNIOi 00ydaeMbIX, HMEIONIUX Pa3IMUHbIN YPOBEHb 0a30BOM MOJITOTOBKH.

3. YMeHue ocymecTBiATh B yueOHOM rmpouecce auddepeHunpoBaHHbIN, JTUYHOCTHO-
OpPUEHTUPOBAHHBIN MOJIXOJ] K CTYACHTAM.
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4. 3uanue coBpemeHHBIX UT 1 ux BO3MOXXHOCTEH B 001aCTH MaTeMaTHKH; YMEHHE KBaJTU(U-
LIUPOBaHHO OLICHUBATh M OTOMPATh MPOTrPAMMHBIE MPOIYKTHI C TOUKU 3PEHUS MX Ie1arorndeckoi
11e1eco000Pa3HOCTH JJIs UCTIONBL30BaHUS B yUeOHOM TIpoIiecce.

5. Hannuue npeacraBieHuid o cnenu@uke CMeXHbIX AUCLHUILUIMH y4eOHOM IporpaMMsl Ajs yc-
TAHOBJICHUS U YKPETJICHUS MEXITPEIMETHBIX CBSI3EH.

6. YMeHue OopraHu30BbIBaTh CAMOCTOATENIbHYIO pab0oTy 00y4yaeMbIX IIPU U3y4YEHHH MaTeMaTH-
KH.

B ocHoBe opranu3zanuu o0y4eHus: CTYAEHTOB JIEKUT IPUHIMIT METOINYECKON MOJAEPHKKH, KO-
TOpBINA TpedyeT, 4TOOBI CTYACHTHI OBUIM B JOCTaTOYHOW Mepe obecredeHbl yueOHO-MeTONIeCKOM
JUTEPaTypOi, O3BOJISIONIEH OCBOUTH 0a30BbI YPOBEHb MOATOTOBKH.

Kpureprem peanuzanyy MPUHLIXIA METOAWYECKON TOJJICPKKH CIY)KUT HAIMYHE B Y4eOHO-
METOAMYECKON JINTEpaType MaTEpUAIIOB CIEAYIOIINUX BUJOB:

- OPUEHTHUPYIOIINE Y4eOHO-METOAMYECKUE MAaTepHaIIbl — TEKCTHI, PACKPHIBAIOIINE TEXHOJIOTUU
KOHCTPYUPOBAHMSI METOAUYECKON NEATEIbHOCTH MpenojaBaress U yI0BJIETBOPSIONINE TpeOOBaHU-
SIM 000CHOBAaHHOCTH, TEXHOJIOTUYHOCTH, MUHUMAIBHOCTH;

- IpUMEpbI-00pa3Ibl METOANYECKUX pa3pabOTOK, KOTOPbIE IEMOHCTPUPYIOT pealu3aluio OpH-
SHTUPOBOYHBIX OCHOB METOJWYECKOH NESTENbHOCTH U YIOBJICTBOPSAIOT TPEOOBAHUSAM HAYyYHOCTH
COJIep>KaHusl, METOJIOB M CPEJCTB O0yUEHHMsI, CBSI3U OOYyUEHHs! C KU3HBIO KaKJOr'0 Y4allerocs, Bbl-
JBIDKEHUS YUaIIUXCsl Ha BEIYIIUE TO3UIIHH;

- y4eOHO-MEeTOMUECKUEe MaTepualibl Al CAMOKOHTPOJIA IpenojaBareist — MaTepuabl, 03BO-
JSIOIINAE OCYHIECTBIISATh CAMOKOHTPOJIb COOCTBEHHBIX METOJMUYECKUX Pa3pabOTOK M BBIOJIHEHUS
METOAMYECKUX 3HAHUI;

- TeNieBble y4eOHO-METOMUECKUE TEKCTHl — TEKCTHI, PACKPBIBAIOLINE IEJIN TPEICTABICHHBIX
y4eOHO-METOJMUECKUX MaTepHalIOB;

- METOIMYECKHE 3a/IaHUs, YIOBIETBOPSIONINE CICAYIONINM TPEOOBaHHIM: pa3paboTaHbl Ha OC-
HOBE aHaJM3a MPAKTUKU IpernojaBaTeneil (TpeboBaHHe MPAKTHYECKOTO 0O0OIIEHHS); YUUTHIBAIOT
T€ METOJAMYECKHE BOTIPOCHI, B PEIIEHUHN KOTOPHIX OOJIBIIMHCTBO MPETIOAaBaTeNIeH NCIIBITHIBAIOT Me-
TOJMYECKHUE TPYAHOCTH (TpeOOoBaHHE METOIUYECKUX TPYIHOCTEH); CHa0KEeHbI METOAMYECKON 101~
NepKKol, oOecrieunBarolleld YCHEIIHOCTh UX BBIMOJIHEHUs (TpeOOBaHUE YCIEIIHOCTH BBIMOJIHE-
HUS); SABJISIIOTCSI KOMIUIEKCHBIMU (TpeOOBaHNE KOMIUIEKCHOCTH).

JlexroHHO-TIpakTHYecKass (opMa oOydeHHsI OOBEKTHBHO TPEAIOIaraeT pa3paboTKy CIeIu-
aJIbHBIX METOJMYECKUX MOCOOUH JUIsd MpOBEIEHUs KaK JEKIHMH, TaK U JUIsl NPAKTUYECKUX 3aHITUH.
YrpoméHHO TOBOpPSI, B OCHOBE JIFO00H METOAMKH JIS)KAT ABA OCHOBHBIX KOMITOHEHTA — COJIEPKAHNE
o0y4yeHus («deMy YUUTb») U clocoObl 00ydeHus («kak yuyuTb»). EcrecTBeHHO, pu hopMHpOBaHUU
YaCTHBIX METOAMK CJIEYeT YYUTHIBATh MHOTO CYOBEKTHUBHBIX (PAaKTOPOB, CBS3aHHBIX CO CIECIIUATH-
3aluell CcTyJJleHTOB, YpOBHEM UX 0a30BOM MOATOTOBKH, 00BEMOM ayAUTOPHON HArpy3KH U T.1.

3amaun, KOTOPBIE PEIAIOTCS B XO/1€ TPAKTUYECKUX 3aHATHH 110 MaTeMaTHKe, JTOJIKHBIL:

1) pacmiupsTh U 3aKpeIUIATh TEOPETUYECKHE 3HAHUS, NMOJIYUYEHHBIE B XOJI€ JICKIIMOHHBIX 3aHs-
THH;

2) dopMHpOBATh y CTYJCHTOB MPAKTHUECKUE YMEHHS U HABBIKU, HEOOXOMMBbIE IS YCIIEIIHOTO
peIeHws 3a/1a4;

3) pa3BuBaTh y CTYJACHTOB MOTPEOHOCTH B CaMOOOPa30BaHUM U COBEPIICHCTBOBAHUY 3HAHUHN U
YMEHUH B MPOIIECCE N3YUCHUS TUCIUILIHHEI;

4) hbopMupOBaTh TBOPUECKOE OTHOIICHUE U UCCIIEAOBATENBCKUI MOIX0/ B IPOIEcCe N3YUEHUS
MaTEeMaTHKH;

5) popmupoBaths MnpoheccHOHATbHO-3HAYMMbIX KayecTB OyAyIero CHeIragucTa U HaBBIKOB
MIPUJIOXKEHHUS MTOJIyYE€HHBIX 3HaHUH B IpodecCHOHaIbHOU cdepe.

Pa3pabatpiBasi MeToIMUECKOE TIOCOOUE ISt TPOBEACHUS MPAKTHUECKUX 3aHATUI 10 MaTeMaTH-
Ke, B TIEPBYIO 0Uepelb HEOOXOIMMO OTMPAThCS Ha JACHCTBYIONIYI0 pabodyro MporpaMMy I10 JHCIIH-
IUTMHE, B KOTOPOW 0053aTENbHO TOJIKHBI OBITh ONpeIeIeHbl KOJIMYECTBO M TEMAaTHKa MPAKTHYECKUX
3aHATUHM Ha KaXIbli cemecTp. /i Kaxoro 3aHATUS ONPEAENSIOTCS TeMa, Lellb, CTPYKTypa U Co-
nepxkanue. Mcxons u3 HUX, BeIOMparoTcs (opMa MpoBeneHHs 3aHATUs (KOMOMHUPOBAaHHAs, CaMo-
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cTosiTeNbHas paboTa, PPOHTAIBHBIN OMPOC, TECTUPOBAHUE U T.J.) U IUAAKTHYECKHE METOJIbI, KOTO-
pble IIpU TOM IPUMEHSET NpenoAaBareNb (MHANBUAYyallbHAs paboTa, paboTa Mo rpymniam, Aei10Bas
urpa u mnpod.). LlerecooOpazHocTh BBIOOpA IMperoaaBaTesieM TOrO WM MHOTO METOZAa 3aBUCHT,
IJIaBHBIM 00pa3oM, OT ero 3¢(eKTUBHOCTH B KOHKPETHOM curyauuu. Hanpumep, eciu npenoaasa-
T€Ib CTABUT 3aJady IPOBEPKU YPOBHS YCBOCHHUS TEOPETHUECKOrO0 MaTepHalla JIEKIUH, IIPEeaIecT-
BYIOILIEH JTaHHOMY HPAaKTUYECKOMY 3aHATHIO, TO yJOOHO NPOBECTH B Hayaje 3aHATUS YCTHBIN
(GpOHTANBHBIN OMPOC; €CIM CTAaBUTCS 3a7aya MPOBEPUTH 3HAHHS CTYACHTOB IO 0ojee MUPOKOMY
KpYr'y BOIIPOCOB, TO 11€JIeCO00pa3HO MPOBECTH HEOOIBIIOE 110 BpeMeHH (He Ooiiee, ueM Ha 1 akaze-
MHUYECKUH Yac) TECTUPOBAHUE; /ISl BBIPAOOTKH HABBIKOB PEIICHUS OOBIYHO MPOBOJISAT MUCHMEHHBIN
OIIPOC CTYJIEHTOB Y IOCKH U T.JI.

Oco0oe BHUMaHUE CJENYET YIEIUTh XPOHOMETPAXy 3aHATHUS, T.€. BBIICICHHUIO Ha KaXKJbIi
9Tal 3aHATHUS ONpenenéHHOro BpeMeHu. s mpenopaBatelis, OCOOEHHO HAaYMHAIOLIETO, Ype3BbI-
YalHO BAJKHO NPUIEPKUBATHCS 3aIlJIAaHUPOBAHHOIO XpoHOMeTpaka. Ecim 3Toro He ynaércs cue-
JaTh, TO MPENOJAaBaTEN0 HEOOX0MMO MIPOAHATM3UPOBATh XOJ] 3aHATHUS U, BO3MOXKHO, BHECTH H3-
MEHEHUs 0O B €T0 CTPYKTYPY, TU00 B POpMY €ro mpoBeICHUS.

JMCcUUIUIMHBI MAaTEMAaTUYECKOT O IIUKIIa U3Y4aloTCs Ha MIIAJIIINX Kypcax, 103TOMY IIpU BbIOOpe
METOOB Ul Ha4aJIbHOTO dTarna 00y4eHUs HEOOXOAUMO YYUTBIBATH PSIIl BXKHBIX OOCTOSITEIHCTB.
CTyneHThl IepBOro Kypca sIBJISIOTCS BBITYCKHUKAMU Pa3JIMYHBIX HIKOJI, KOTOpPBIE 3a4acTyro o0yua-
JIUCh 110 BECbMa PA3JIMYHBIM y4EOHBIM MpOrpamMmaM U, €CTECTBEHHO y pa3HBIX MpenojaBaTeiei,
MCIOJIb30BAIM Pa3IMUHble YUEOHUKU U yueOHbIE TOCOOUS, UTO HAKJIAAbIBACT CYILIECTBEHHBINH OTIIe-
YaTOK KaK Ha ypOBEHb UX 3HAHUH B 001acTU MaTeMaTHKHU, TaK U HA BOCIPUATHE UMU y4e€OHOIrO Ma-
Tepuana.

Takum o0pa3om, o0y4eHHE CTYACHTOB Ha MEPBBIX MPAKTUYECKUX 3aHATUSAX IOJDKHO HOCUTH
BbIpa)XeHHBIN 1 depeHnpoBaHHbII XapakTep B 3aBUCUMOCTH OT YPOBHSI U COCTOSIHUS MX Ipe]-
LIECTBYIOLIEH MOArOTOBKU. IIpy 3TOM OJHOM M3 IVIABHBIX 3a7a4, KOTOPBIE PEIIAIOTCSA HA JAHHOM
JTane M3y4eHHs MaTeMaTHKH, SBISETCS BbIpaBHUBaHHE, HHUBEIUPOBaHHWE 3HAHMH 0O0y4yaeMbIX.
[Ipenmnonaraercs, 4To MO 3aBeplleHUH OOydeHHsI Ha 3ToM 3tamne (1-2 mecdna) CTyaeHTbl OyayT
UMETh MPUOIU3UTENHHO OIMHAKOBBIN YPOBEHb IMOATOTOBKU B 00JIACTH PEIIEHUS MPAKTUYECKUX 3a-
Jlad 10 MaTeMaTHKe, U B JalibHEHIeM 00y4eHUH IPernoAaBaTesib MOXKET YYMTHIBAaTh 3TO MpH IUia-
HUPOBAHUU U MIPOBEACHUHN 3aHATHH.

Pemenne yueOHBIX 3a7a4 sIBIS€TCS YHUBEPCAIBHBIM BUIOM Y4eOHOH NeATeNbHOCTH, KOTOPbII
YCIIEITHO NPUMEHSAETCS B METOJMKE BCEX BY30BCKMX MaTeMaTHdeckux aucuuiiaud. C ero momo-
IIbIO PEIalTCs pa3HOO0pa3Hble JUAAKTUUECKUE 3a/1aul, OTpaXkarollie cnennduky ueieu, opm u
METOA0B 00yueHHs MmaTeMmaTuke. [loyie3HO Takke aganTUpoBaTh Psiji CTaHIAPTHBIX MaTeMaTHye-
CKUX 3aJa4 (TakuxX, HampuMep, KaKk MOUCK HaMMEHBIIEro W HauOOJbIIEro 3HAYeHUs] (QYHKIIMH Ha
OTpEe3Ke) K PELICHUIO X Ha KOMIBIOTEpE, C 11€1bI0 BRIPAOOTKH HABBIKOB MPUMEHEHUS HHPOPMAaLIH-
OHHBIX TEXHOJIOTUI B PEIICHUN MaTEMaTUYECKUX 3a/1a4.

Crnenyer yuyuThIBaTh TOT (pakT, YTO K M3YUEHUIO HEKOTOPHIX pa3/ejoB MAaTeMaTHYECKUX JHC-
LUIJIMH IPUCTYNAKT YK€ B ONPENEIEHHON Mepe NOATOTOBICHHBIMU B PE3yJIbTaTe NPEAIECTBYO-
1Ie¥ MIKOJBbHOM MOJATOTOBKHU, U 3TO CIEAYET YUUTHIBATh IIPU COCTABIEHUH U MPOBEJEHUHN COOTBET-
CTBYIOILIMX MpaKTH4ecKUX padoT. [loaTomy 371€ch MOKHO MPECTaBUTh 3a/laHue B O0JIee CIOKHOM,
(dbopManTu30BaHHOM BHJE, HE COIMPOBOXKIAsl €ro Ype3MEpPHO MOAPOOHBIMH MHCTPYKIMSIMHU IO BBI-
MIOJIHEHUIO - IOCTAaTOYHO OyJIeT MPUBECTH HECKOJIbKO TUIWYHBIX HECIOXKHBIX puMepoB. C apyroii
CTOPOHBI, JIJIsl TOTO, YTOOBI YCHENIHO pelaTh NPUHIUIHAIBLHO HOBBIE JJIsl HUX 33Ja4H, CTYICHTHI
00s13aTebHO JOJDKHBI pa30upaTh TUIIOBBIE CIIOCOOBI X PELICHHS HE TOJbKO Ha JEKIUAX, HO U Ha
IIPaKTUYECKUX 3aHATHAX. [Ipu 3TOM, oAHAaKo, MpenojaBaTeslb HE AODKEH MpeBpalliaTh MpaKTHYe-
CKOE€ 3aHSTHE B POJOJDKEHUE JICKIIUU.

YroObl HAYYUTH CTYAECHTOB MPUMEHATH Ha MIPAKTUKE TEOPETUUYECKHE 3HAHUS, MTOTyUCHHbIE IPU
M3Y4YeHUH MaTeMAaTHUKH IPEernojaBaTeb JOJKEH yMETh BhIOMpaTh WM pa3pabaTbiBaTh HEOOXOAU-
MBI MaTeMaTUYECKUI y4eOHBINM MaTeprall sl KaKAoro 3aHsaThs. HeoOXoIMMOoCTh TIIaHuPOBATh U
aHAJM3UPOBaTh y4EOHO-BOCIIMTATENILHBINA MPOLECC B AUJAKTUYECKOM, IICUXOJOTMYECKOM, METOIH-
YEeCKOM aCHEeKTaX C y4EeTOM COBPEMEHHBIX TPEeOOBaHMI K MPENnoJaBaHUI0O MaTeMaTHKH O0yCIaBiIu-

26



BaeT, B CBOIO OYepe/ib, HEOOXOIMMOCTh 0OOCHOBAHHOTO BBIOOpa 3PPEKTHUBHBIX METOAOB, GOPM U
cpencTB 00y4eHns, KOHTPOJIS Pe3yIbTaTOB YCBOCHUS CTYACHTaMH IIPOrPaMMHOTO MaTepHaJa.

[IpenoaBaTens JOKEH CUCTEMATHYECKU MPOBOAUTH CaMOAHAIIN3, CAMOOIICHKY U KOPPEKTH-
POBKY COOCTBEHHOM JEATEIHHOCTH Ha ypOKaX M BHEKJIACCHBIX 3aHATHAX 10 MaTeMaTHKe, pa3pada-
THIBATh U NMPOBOAUTH JUATHOCTHKY JUIS ONpPEeSICHHs YPOBHS 3HAHUN U yMEHUI CTY/AEHTOB, pa3pa-
0aThIBaTh U PEATN30BBIBATH MPOrPAMMBI JUISl MHANBUIYATbHBIX M TPYIIIOBBIX (hOpM paboTHI C yde-
TOM MaT€MaTHYECKUX CIIOCOOHOCTEH CTYICHTOB.

OCHOBHBIM YCIIOBHEM y4eOHO-METOAMYECKOT0 0OeCTIeueH s MPAKTUIECKUX 3aHATHH MO Mare-
MaTHKe SIBJISIETCS HEMPEPBIBHOCTH IICHXOJIOrO-IEearorndeckoro M METOAMKO-MaTeMaTHYeCKOro
00pa3oBaHUs MPEToIaBaTeNs, B3aUMOCBS3b MPAKTHKN C CHCTEMOM M3Yy4eHHs CTyIEHTaMH HOpMa-
TUBHBIX Y4E€OHBIX TUCLUUIUIMH M KypCOB MO BHIOOPY, AAIONUIMX TEOPETUYECKOE OOOCHOBAHUE IMpaK-
THUYECKON JEATEITLHOCTH, ITO3BOJISIONINX OCMBICIIMBATh U COBEPIICHCTBOBAThH €€ C MO3HMLMUI Hayd-
HOT'O aHAJIN3a.

11.2. Memoouueckue pekomeHoayuu no nNpoeedeHur) NPAKmudyeckux u iaoopamopHulX 3aHsi-
mutl.
Paznea 1. KomniiekcHble yuncJa.
Tema 1. KomniekcHbie YucIa U MHOTO4J/I€HBI.
Ipakxmuueckoe 3ansamue 1. KomiuiekcHble yncia. AnreOpanyeckue onepalnuy Haj KOMIUIEKC-
HbIMH yuciaMu. @opmyrna Myaspa. MHorouseHsl U anreOpanueckie ypaBHEHUS.
[enb 3aHATHSA: O3HAKOMJICHHE C KOMILJIEKCHBIMU YMCIIaMU, I€UCTBUS HaJ HUMHU.
Cooepoicanue 3anamust
N300pakeHre KOMITJICKCHBIX YMCEll Ha IIOCKOCTH. MOyib M apryMeHT KOMILIEKCHOTO YHC-
nma. AnrebOpanyeckas M TpUTOHOMeTpHueckas (popmbl KoMmIuieKkcHOro uucia. @opmyrna Ditnepa.
Kophu 13 KoMIuIeKCHBIX yucesl. MHOroueHbl, pa3iiokeHHe MHOTOYJICHOB HA MHOXKUTEIH, JI€JICHHUE
MHOT'O4JIEHOB, TeopeMa be3y o Buae ocrarka.
3aoanus
3anmaun: 1.1-1.15 (weuer.) [1, ctp. 14-15]
HNomaminee 3ananue: 1.1-1.15 (uer.) [1, ctp. 14-15]
Jlumepamypa
1. Anrebpa u reomeTpusi: yueOHoe ocobue / [aBT.-cocT.: B. I'. Arakos, B. I1. berukos, H. JI. Tlo-
JSKOB M Ap. ; oTB. pen. B. I'. Arakos] ; Uysam. roc. yu-T um. U. H. VibesHoBa - YeOokcapsl:
W3n-Bo Uysam. yH-ta, 2009. - 195c¢.
2. COopHUK 33/1a4 IO MaTeMaTHKe JJIs BTy30B: yueOHoe nocodue : B 4 4. / Edpumos A. B., Kapa-
kymuH A. @., [locnieno A. C. u ap. ; nox pen. Epumona A. B., [locnienosa A. C. - M.: ®us.-
mart. nuT., 2003. - 575c.

Paznea 2. Onpenesanresnn, MaTpunbl. CHCTeMBbI THHEHHBIX YPABHEHHUH.
Tema 2. Onpenenuren 1 UX CBOMCTBA.
IIpaxmuueckoe 3anamue 2. ONpeAeanuTENN BTOPOTO U TPETHEro NOPsAKOB. OCHOBHBIE METO/IbI

BBIUHCIICHUS ONIpeNIeNUTENeH n-T0 MopsaKa.

Ienb 3aHATHSA: HAYYUTHCS BBIYMCIIATD ONPEACIUTENN BTOPOTO U TPETHETO MOPSIIKOB, TO3HA-
KOMUTBCS C ONPENIETUTENSIMU 1-TO IOPSAIKA, U3YUYUTh U3 CBOMCTBA U METOJIbI HAXOXKACHHUS.

Cooepoicanue 3anamus

Onpenenurteny n-ro NOpsiika U UX cBOWCTBa. Pa3noxeHue onpenenuTens no cTpoke (cTond-
uy).

3aoanus
3amaun: 2.1, 2.9, 2.13,2.21, 2.51, 2.55, [2, cTp. 77-85]
Howmammnee 3amganue: 2.8, 2.22, 2.52, 2.56 [2, ctp. 77-85]

Jlumepamypa
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1. Anrebpa u reometpusi: yauebHoe nocodue / [aBT.-cocT.: B. I'. Arakos, B. I1. berukos, H. /1. Ilo-
JIIKOB | JIp. ; oTB. pen. B. I'. Arakos] ; Uysami. roc. yH-T um. 1. H. YiesHoBa - Uebokcapsr:
N3n-Bo Uysam. yH-ta, 2009. - 195c¢.

2. COopHUK 3a/1a4 110 MaTeMaTUKe I BTY30B: yueOHoe nocobue : B 4 4. / Edumon A. B., Kapa-
kynmuH A. @., [TocnennoB A. C. u ap. ; nox pen. Epumosa A. B., Ilocnenosa A. C. - M.: ®us.-
mart. mT., 2003. - 575¢c.

Ilpakmuueckoe 3anamue 3. Matpuiipl. Oniepaniny Haja MaTpuiiamu. Permenue cucrem anreOpan-
4eCKUX ypaBHEHHUH 1o npasmity Kpamepa.
Lenb 3aHATHA: HAYUUTHCS peUIaTh CHUCTEMbl U3 /1 JIMHEHHBIX ajlreOpanyecKux ypaBHEHUH C 7

HEeu3BeCTHhIMMU 110 npaBuiy Kpamepa. [I03HaKOMUTBCS C MOHATHEM MaTpHIIA.

Cooepoicanue 3anamust
Marpuisl. Onepanuu Haj MaTpUIlaMu U UX cBoiicTBa. ClioKeHUE MaTpUIl. Y MHOKEHHE MaTpH-
ubl Ha yncino. [IponsBenenne Marpuil.
3aoanus
3anaun: 2.76-2.95 (ueuer.) [2, cTp. 87-88]
Homamnee 3ampanue: 2.76-2.95 (aer.) [2, cTp. 87-88]
Jlumepamypa

1. Anrebpa u reometpus: yuebHoe ocodue / [aBT.-cocT.: B. I'. Arakos, B. I1. berukos, H. 1. Ilo-
JSKOB U Ap. ; oTB. pen. B. I'. Arakos] ; UyBam. roc. yu-t um. . H. YnbesanoBa - UeGokcapsr:
W3n-Bo Uysam. yH-ta, 2009. - 195c¢.

2. COopHuK 3a7a4 MO0 MaTeMaTuKe JJis BTY30B: yueOHoe nocobue : B 4 4. / E¢umon A. B., Kapa-
kymuH A. @., [TocnienoB A. C. u ap. ; nox pen. Epumosa A. B., Ilocnienosa A. C. - M.: ®us.-
mart. uT., 2003. - 575¢c.

Tema 3. MaTpuubl 4 1eliCTBUS HAl HUMM.
Ilpaxmuuecroe 3anamue 4. O6patnas matpuna. CrocoObl HaXOXKJEHUST OOpPAaTHON MAaTPUIIBL.

Marpuunsle ypaBHeHUs. PaHT MaTpHILIBI.

[enb 3aHATHS: TO3HAKOMUTHCS C TIOHATHEM OOpaTHAas MaTPUIIa, OCBOUTH CIIOCOOBI €€ HaX0XK-

JICHMUSL.

Cooepoicanue 3anamust
OObpatHas maTpuia. PenieHre MaTpu4HbIX YpaBHEHHM ¢ MOMOIIbIO 0OpaTHON MaTpuubl. Panr
Matpulbl. Teopema o panre. Belunciaenue panra MaTpuIbI.
3aoanus
3anmaun: 2.106-2.125 (neuer.) [2, cTp. 92-93]
Homamnee 3amanune: 2.106-2.125 (get.) [2, cTp. 92-93]
Jlumepamypa

1. Anrebpa u reomeTpusi: yueoOHoe ocobue / [aBT.-cocT.: B. I'. Arakos, B. I1. berukos, H. /1. ITo-
JSKOB M Ap. ; oTB. pen. B. I'. Arakos] ; Uysami. roc. yu-T um. U. H. YiesHoBa - YeOokcapsl:
N3p-Bo Yysamr. yn-ta, 2009. - 195c¢.

2. COopHUK 33/1a4 IO MaTeMaTHKe JJIs BTy30B: yueOHoe nmocodue : B 4 4. / Epumon A. B., Kapa-
kynuH A. @., TlocrienoB A. C. u ap. ; nox pen. Edumona A. B., Ilocienosa A. C. - M.: ®us.-
mart. auT., 2003. - 575c.

Tema 4. Cucrembl TUHEHHBIX YPABHEHH.
Ipaxmuuecroe 3ausmue 5. ViccnenoBanue u pernieHue cucreM odmiero suaa. Merton [Maycca.

Pemenne ogHOPOIHBIX CUCTEM JIMHENHBIX YPABHEHUM.

Lenp 3aHATHSA: HAYYUTHCS YCTAaHABIMBATh COBMECTHOCTh CHUCTEMbI JIMHEWHBIX ypaBHEHUIA,

HaxOJIUTh 00IIIee PEIICHHE.

Cooeporcanue 3anamus

Cucrembl MuHEHHBIX anreOpandeckux ypaBHeHui. [IpaBunmo Kpamepa. Meton IMaycca. Co-
BMECTHOCTb CHCTEM JIMHEHHBIX anreOpandeckux ypaBHeHui. OnHOpOIHAS M HEOAHOPOIHAS CUCTE-
Mbl. Teopema Kponekepa-Kanemnn. @yHnnameHTanbHasi CUCTeMa pEIIeHUH.

3aoanus
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3amauu: 2.187-2.190 (ueuer.), 2.204-2.212 (ueuer.) [2, ctp. 103, 106]
HNomamnee 3amganwne: 2.187-2.190 (gert.), 2.204-2.212 (uer.) [2, ctp. 103, 106]
Jlumepamypa

1. Anre6pa u reometpus: yaeOHoe rmocobue / [aBT.-cocT.: B. I'. Arakos, B. I1. berukos, H. JI. I1o-
JSIKOB | Ap. ; oTB. pen. B. I'. Arakos] ; Uysam. roc. yu-T um. U. H. YibesHosa - YeGokcapsr:
N3n-Bo Yysam. yH-ta, 2009. - 195c.

2. COopHUK 33724 MO MaTeMaTHKe JJis BTY30B: yaeOHoe mocooue : B 4 4. / E¢umos A. B., Kapa-
kyauH A. @., TTocrienoB A. C. u ap. ; nox pen. Edumona A. B., Ilocnienosa A. C. - M.: ®us.-
mart. aut., 2003. - 575¢c.

Pa3znea 3. BekTopHasi anareopa.
Tema 5. BekTopbl.

Ipaxmuuecxoe 3anamue 6. CloXeHHE BEKTOPOB U YMHOXeHHE Ha yucio. KoumHeapHOCTh U
KOMIUIAHAPHOCTh BEKTOPOB. CrcTremMa KOOpAMHAT Ha IUIOCKOCTH U B IpOCTpaHcTBe. [leiicTBus Hax
BEKTOpPaMH B KOOpIUHATAX.

[enb 3aHATHSA: TO3HAKOMUTBHCS C TIOHATHEM BEKTOPBI, U3YyUUTh UX CBOMCTBA.

Cooepoicanue 3anamust

JInneiinple onepanuu Hax Bekropamu. [Ipoeknus Ha ock. JlekapTOBbI KOOPIAUHATHI BEKTOPOB
U TOYEK.

3aoanus
3agaum: 1.35,1.39, 1.43, 1.57 [2, ctp. 103, 106]
Homamnee 3amanue: 1.42, 1.46, 1.56 [2, ctp. 13, 16]

Jlumepamypa

1. Anrebpa u reometpus: yuebHoe mocooue / [aBT.-cocT.: B. I'. Arakos, B. I1. berukos, H. 1. Ilo-
JSKOB U Ap. ; oTB. pen. B. I'. Arakos] ; UyBam. roc. yu-t um. . H. YnbesnoBa - UeGokcapsr:
W3n-Bo Uysam. yH-ta, 2009. - 195c¢.

2. COopHUK 33/1a4 IO MaTeMaTHKe JJIs BTy30B: yueOHoe nmocodue : B 4 4. / Edpumos A. B., Kapa-
kymuH A. @., [locnieno A. C. u ap. ; nox pen. Ebumona A. B., Ilocnienosa A. C. - M.: ®us.-
mart. nuT., 2003. - 575c.

Tema 6. CxajisipHOe, BEeKTOPHOE, CMellIaHHOe NIPON3BeeHUs BEKTOPOB M X CBONiCcTBA.

IIpaxmuueckoe 3anamue 7. CKaJIpHOE W BEKTOPHOE NPOMU3BEICHHUS BEKTOPOB, X CBOWCTBA.
[IpuMeHeHne cKaasipHOrO IPOU3BEICHUS.

Ilenb 3aHATHA: TO3HAKOMUTBCS C NMOHATHEM CKAJISPHOTO M BEKTOPHOT'O NMPOU3BEIACHUM, U3Y-

YUTh UX CBOMCTBA.

Cooepoicanue 3anamust

CkansipHO€ IIPOU3BE/IEHNE BEKTOPOB, €M0 OCHOBHBIE CBOMCTBA, BBIPAXKEHHE B KOOPJUHATHON
¢dopme. BekTopHoe mpon3sBeieHnEe BEKTOPOB, €r0 CBOMCTBA.

3aoanus
3anmaun: 1.65, 1.67, 1.78, 1.102, 1.106, 1.109 [2, cTp. 18 - 23]
HNomamnee 3amanue: 1.80, 1.84, 1.108, 1.110 [2, cTp. 18 - 23]

Jlumepamypa

1. Anrebpa u reomeTpusi: yueoOHoe mocodue / [aBT.-cocT.: B. I'. Arakos, B. I1. berukos, H. [I. ITo-
JSKOB M Ap. ; oTB. pen. B. I'. Arakos] ; Uysam. roc. yu-T um. U. H. YiesHoBa - YeOokcapsl:
N3p-Bo Yysamr. yn-ta, 2009. - 195c¢.

2. COopHUK 33/1a4 IO MaTeMaTHKe JJIs BTy30B: yueOHoe nmocodue : B 4 4. / Edpumon A. B., Kapa-
kymuH A. @., [TocnenoB A. C. u ap. ; nox pen. Epumona A. B., [locnienosa A. C. - M.: ®us.-
mart. ouT., 2003. - 575¢c.

Ipaxmuuecroe 3anamue 8-9. BeipaxkeHre BEKTOPHOTO MPOU3BEACHUS B KOOPAMHATHOHN (hopme.
Ero npumenenne. CMmenaHHOE TPOU3BEAECHNUE BEKTOPOB, €0 CBOMCTBA U MPUMEHEHUE.
Llenb 3aHATHSA: TO3HAKOMUTBCS C MOHATUEM CMELIAHHOIO MPOU3BEICHUM, H3YYUTh €r0 CBOM-
CTBA.
Cooepatcanue 3anamust
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BektopHoe npou3BeieHre BEKTOPOB, BBIPAKEHHE B KOOpAUHATHOH (popme. CMeranHoe Mpou3-
BEJICHUE BEKTOPOB, OCHOBHBIE CBOWCTBA M reoMeTpuueckuil cmbici. KoopauHaTHOE BBIpakeHHE
CMELIaHHOTO IIPOU3BEICHUMN.

3aoanus
3amaun: 1.125-1.136 (ueuer) [2, cTp. 25]
Howmamnee 3amganue: 1.125-1.136 (uer) [2, cTp. 25]
Jlumepamypa

1. Anre6pa u reomerpus: yaeOHoe rmocobue / [aBT.-cocT.: B. I'. Arakos, B. I1. berukos, H. JI. I1o-
JSKOB | Ap. ; oTB. pen. B. I'. Arakos] ; Uysam. roc. ya-T um. U. H. Yiesnosa - YeGokcapsr:
N3n-Bo Yysam. yH-ta, 2009. - 195c.

2. COopHUK 33724 MO0 MaTeMaTUKe JJIs BTY30B: yaeOHoe mocooue : B 4 4. / E¢umos A. B., Kapa-
kyauH A. @., TTocrienoB A. C. u ap. ; nox pen. Edumona A. B., ITocnenoBa A. C. - M.: ®us.-
mart. JuT., 2003.

Paznen 4. AHaauTHYeCKAas TeOMeTPHs Ha MJIOCKOCTH M B IPOCTPAHCTBE.
Tema 7. PaziimuHble ccTeMbl KOOPAUHAT HA IUVIOCKOCTH U B IIPOCTPAHCTBe.

Ilpakmuueckoe 3anamue 10-11. IlpsmoyronpHas aekaptoBas cucreMa koopauHart. [lonsipHble
KoopauHaThl. CBA3b MOJSIPHBIX KOOPAUHAT € MpsIMOYrosibHbIMU. IIpocTeiiine 3agaun aHanuTuye-
CKOM reoMeTpHUH.

Lenb 3aHATHS: TO3HAKOMUTHCS C IOHATUEM CMELIAHHOTO IPOU3BEIEHUN, U3YYUTh €r0 CBOM-

CTBA.

Cooeparcanue 3anamust

Ad¢unnas cucrema koopauHat. IIpsimoyronpHas cucrema koopauHart. IlonsipHble koopau-
HaThl. CBSA3b NOJSPHBIX KOOPAMHAT C MPSAMOYIOJIbHBIMU. /leneHne oTpe3ka B 3aJaHHOM COOTHOIIIE-
Huu. [IpeoOpa3oBaHue cucteM KOOpAUHAT.

3aoanus
3anmaun: 1.51-1.58 (neuer) [2, cTp. 16]
HNomamnee 3amganue: 1.51-1.58 (uer) [2, cTp. 16]

Jlumepamypa

1. Anrebpa u reomeTpusi: yueoOHoe ocobue / [aBT.-cocT.: B. I'. Arakos, B. I1. berukos, H. /1. ITo-
JSKOB M Ap. ; oTB. pen. B. I'. Arakos] ; Uysam. roc. yu-T um. U. H. VibesHoBa - YeOokcapsl:
W3n-Bo Uysam. yH-ta, 2009. - 195c¢.

2. COopHUK 33/1a4 IO MaTeMaTHKe JJIs BTy30B: yueOHoe nmocobue : B 4 u. / E¢pumos A. B., Kapa-
kymuH A. @., [locnieno A. C. u ap. ; nox pen. Ebumona A. B., Ilocnienosa A. C. - M.: ®us.-
mart. auT., 2003.

Tema 8. IIpsimasi HAa IJIOCKOCTH.

IIpaxmuueckoe 3anamue 12-13. IIpsMas Ha INIOCKOCTU. Y paBHEHHUS MIPSIMON Ha TIOCKOCTH.
[enb 3aHATHS: TO3HAKOMUTHCS C Pa3JIMYHBIMU BUAAMH 3a/1aHUs IPSIMON Ha MIIOCKOCTH.
Cooepoicanue 3anamus
Paznuunblie hopMbl ypaBHEHH MPSAMON Ha IUIOCKOCTH. YTOJI MEXAY NpsMbIMU. PacctosiHue

OT TOYKH JI0 IIPSIMOH.

3aoanus
3anmaun: 1.141-1.152 (neuer) [2, cTp. 16]
JHomaminee 3ananue: 1.141-1.152 (uer) [2, cTp. 16]
Jlumepamypa

1. Anrebpa u reomeTpusi: yueoOHoe mocodue / [aBT.-cocT.: B. I'. Arakos, B. I1. berukos, H. /1. [To-
JSKOB M Jp. ; oTB. pen. B. I'. Arakos] ; Uysam. roc. yu-T um. U. H. YiesHosa - YeOokcapsl:
N3p-Bo Yysamr. yn-ta, 2009. - 195c¢.

2. COopHUK 33/1a4 IO MaTeMaTHKe JJIs BTy30B: yueOHoe nmocodue : B 4 4. / E¢pumon A. B., Kapa-
kynuH A. @., TlocrienoB A. C. u ap. ; nox pen. Edumona A. B., Ilocienosa A. C. - M.: ®us.-
mart. mut., 2003. - 575c.

Tema 9. JInHuM BTOPOro nopsiika Ha MJIOCKOCTH.
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IIpakmuyeckoe 3anamue 14-15. Kpusble Broporo nopsiaka. OKpyKHOCTb, JIIUIIC, TUIIEpOOIIa,
napaboia. YpaBHEHHE KPUBOH BTOPOTO MOpPsAKA B MOJSIPHON cucTeMe KoopauHat. [Tapamerpude-
CKHE ypaBHEHUS JUIHUIICA, TUIIEPOOITBI U TapadoIIb.

Lenb 3aHATHS: O3HAKOMUTBHCS C KPUBBIMU BTOPOTO MOPSAKA.

Cooepatcanue 3anamust

Anrebpanyeckue KpuBble BToporo nopsaka. Kinaccudukaius KpuBbIX BTOPOro nopsijaka. Bei-
BOJI KAHOHUYECKUX YPaBHEHUH DILIUIICA, THIIEPOOIIBI U TapaOOIIbL.

3aoanus
3amaun: 1.242 (a, 6), 1.245 (a), 1.247, 1.267, 1,287 [2, cTp. 43-51]
Jomamnee 3amganue: 1.242 (8, 1), 1.245 (6), 1.256, 1.269, 1,291 [2, cTp. 43-51]

Jlumepamypa

1. Anre6pa u reomerpus: yaeOHoe rmocobue / [aBT.-cocT.: B. I'. Arakos, B. I1. berukos, H. JI. I1o-
JSKOB | Ap. ; oTB. pen. B. I'. Arakos] ; Uysam. roc. yu-T um. U. H. YiesHoBa - YeGokcapsr:
N3p-Bo Yysamt. yn-ta, 2009. - 195c¢.

2. COopHUK 33724 MO0 MaTeMaTuKe I BTY30B: yaeOHoe mocooue : B 4 4. / Edumos A. B., Kapa-
kymuH A. @., [TocnenoB A. C. u ap. ; nox pen. Ebumona A. B., [locnienosa A. C. - M.: ®us.-
mart. aut., 2003. - 575¢c.

Tema 10. IIpsimasi 1 MJIOCKOCTH B MPOCTPAHCTBE.

Ilpakmuueckoe 3auamue 16-17. [110CKOCTh B TPOCTPAHCTBE.

[enb 3aHATUS: O3HAKOMHUTHCS C PA3HBIMU YpaBHEHUSAM 3aJaHUs TUIOCKOCTU U MPSIMOM B MPO-
CTPAHCTBE, M3YYHTh UX B3aUMHOE PACIIOJIOKECHHUE.

Cooepoicanue 3anamust
YpaBHEHHE IUIOCKOCTH U MPSIMOM B MPOCTPAHCTBE. PaccTosiHUE OT TOYKM 10 IIOCKOCTH. B3a-

UMHOE pacroyiokeHue miockoctei. [Ipsmas B mpocTpancTBe. B3aumHoe pacnonokenue IByX mpsi-

MBIX B IPOCTpPAHCTBE. B3auMHOE pacnosoxkeHne mpsiMOil M IMIOCKOCTH B MTPOCTPAHCTBE. YTOJI MEX-

Ay TUIOCKOCTSIMH. YTOJ MEXKAY MPSAMBIMU. YTOJI MEX]y IPSIMOH U IIIOCKOCTBIO.

3aoanus
3anmaun: 1.180-1.185 (neuert), 1.198-1.201 (neuer) [2, cTp. 35-37]
HNomamnee 3amganue: 1.180-1.185 (wer), 1.198-1.201 (uer) [2, cTp. 35-37]
Jlumepamypa

1. Anrebpa u reomerpusi: yueOHoe ocobue / [aBT.-cocT.: B. I'. Arakos, B. I1. berukos, H. JI. Tlo-
JSKOB M Ap. ; oTB. pen. B. I'. Arakos] ; Uysam. roc. yu-T um. U. H. VibesHoBa - YeOokcapsl:
W3n-Bo Uysam. yH-ta, 2009. - 195c¢.

2. COopHUK 33/1a4 IO MaTeMaTHKe JJIs BTy30B: yueOHoe nocodue : B 4 4. / Edpumos A. B., Kapa-
kynmuH A. @., [locnieno A. C. u ap. ; nox pen. Epumona A. B., [locnenosa A. C. - M.: ®us.-
mart. nuT., 2003. - 575c.

Tema 11. [loBepXHOCTH BTOPOIr0 MOPSIAKA.

IIpakmuueckoe 3anamue 18-19. IloBepxHocTr BTOoporo nopsiaka OcHoBHbIe NoHATHUS. [Ipume-
PBI HCCIIEIOBAHUS TOBEPXHOCTEM.

Lesb 3aHATHS: 03HAKOMUTBCS C TOBEPXHOCTSIMUA BTOPOT'O TOPSIZIKA.

Cooeporcanue 3anamust

Anrebpanueckie MOBEpXHOCTH BTOporo nopsaka. Kimaccuukaius moBepxXHOCTEH BTOPOTo
MOPSI/IKA 110 UX KAHOHHYECKUM YPaBHEHHSIM.

3aoanusa
3amaun: 1.372-1.383 (aeuer), 1.389-1.390 (uweuer) [2, cTp. 69-70]
Homarmaee 3ananue: 1.372-1.383 (ger), 1.389-1.390 (uer) [2, ctp. 69-70]

Jlumepamypa

1. Anre0pa u reometpusi: yauebHoe nocodue / [aBT.-cocT.: B. I'. Arakos, B. I1. berukos, H. /1. ITo-
JSKOB U Ap. ; oTB. pel. B. I'. Arakos] ; UyBam. roc. yu-t um. . H. YnbesaHoBa - UeGokcapsi:
W3n-Bo Uysam. yH-ta, 2009. - 195c¢.
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2. COopHUK 33/1a4 IO MaTeMaTHKe JJIs BTy30B: yueOHoe nmocobue : B 4 4. / E¢pumos A. B., Kapa-
kyauH A. @., TTocrienoB A. C. u ap. ; nox pen. Edumona A. B., Ilocienosa A. C. - M.: ®us.-
mart. aut., 2003. - 575¢c.

Pasznea S. JIuneitnas aareopa.
Tema 12. JIuHeliHble (BeKTOPHbIE) POCTPAHCTBA.
Ilpakmuueckoe 3ansmue 20. Jluneiinbie npoctpancTBa. JIMHelHass 3aBUCUMOCTh U HE3aBHCH-

MOCTB BEKTOPOB, 0a31C U KOOPJMHATHI BEKTOPA.

Lenb 3aHATHS: 03HAKOMUTHCS C TIOHATUAMU JIMHEHHOE IPOCTPAHCTBO, JIMHEWHAs 3aBUCHMOCTD

BEKTOPOB, Oa3uc.

Cooepoicanue 3anamust

JInnelHbIe MPOCTPAHCTBA: ONpPENCIICHUE U NMpUMEpHL. JIMHEHas 3aBUCUMOCTb U HE3aBUCH-
MOCTb BEKTOPOB, 0a3uc U KOOPAWHATHI BeKTOpa. Pa3MepHOCTh TMHEHHOr0 MPOCTPaHCTBA.

3aoanus
3anaun: 3.15-3.38 (neuer) [2, cTp. 119-120]
Homamnee 3ananue: 3.15-3.38 (ger) [2, ctp. 119-120]

Jlumepamypa

1. Anrebpa u reometpus: yuebHoe ocooue / [aBT.-cocT.: B. I'. Arakos, B. I1. berukos, H. 1. Ilo-
JSKOB U Ap. ; oTB. pen. B. I'. Arakos] ; UyBam. roc. yu-t um. . H. YnbesanoBa - UeGokcapsr:
W3n-Bo Uysam. yH-ta, 2009. - 195c¢.

2. COopHuK 3a7a4 MO0 MaTeMaTuKe AJis BTy30B: yueOHoe nocobue : B 4 4. / E¢umon A. B., Kapa-
kymuH A. @., [TocnienoB A. C. u ap. ; nox pen. Epumosa A. B., Ilocienosa A. C. - M.: ®us.-
mart. uT., 2003. - 575¢c.

Tema 13. JIuHeliHbIe ONIEPATOPHI.
Ilpakmuueckoe 3ansmue 21. JInneliHble onepaTopbl BEKTOPHOTO MpocTpaHcTBa. [IpumMepsl u-

HEHHBIX orepatopoB. COOCTBEHHbBIE BEKTOPHI U COOCTBEHHBIE 3HAUEHUS JINHEHHOTO OIIEpaTopa.
Ilenb 3aHATHA: O3HAKOMUTBCS € MOHATUAMH JIMHEWHOTO OIEpaTOpa BEKTOPHOIO NPOCTPAHCTBA,

Hay4YUTHCS HAXOJUTh COOCTBEHHBIE BEKTOPHI M COOCTBEHHBIEC 3HAUCHHUSI JIMHEWHOTO OTepaTopa.

Cooepoicanue 3anamust

JIunelHbIe ornepaTopsl: ompeselieHne U npuMepsl. MaTpuia auHeHoro onepartopa. CoOct-
BEHHbIE BEKTOPHI U COOCTBEHHbIE 3HaYE€HHUs JIMHEIHOT 0 ornepaTopa.

3aoanus
3anmaun: 10.1-10.11 (uweger) [1, cTp. 184-185]
HNomamnee 3amganue: 10.1-10.11 (aeuer) [1, cTp. 184-185]

Jlumepamypa

1. Anrebpa u reomerpusi: yueOHoe ocobue / [aBT.-cocT.: B. I'. Arakos, B. I1. berukos, H. /1. [To-
JSKOB M Ap. ; oTB. pen. B. I'. Arakos] ; Uysam. roc. yu-T um. U. H. VibesHoBa - YeOokcapsl:
W3n-Bo Uysam. yH-ta, 2009. - 195c.

2. COopHUK 33/1a4 IO MaTeMaTHKe JJIs BTy30B: yueOHoe nmocodue : B 4 4. / Edpumon A. B., Kapa-
kynuH A. @., ITocrienoB A. C. u ap. ; nox pen. Edumona A. B., Ilocienosa A. C. - M.: ®us.-
mart. nuT., 2003. - 575c.

Tema 14. EBKINI0BO NPOCTPAHCTBO.
Ilpakxmuueckoe 3ansamue 22. EBKIuaoBo npocTpancTBo. [Iponecc oproronanuzanuu [lImuara.
Lenp 3aHATHSA: 03HAKOMUTHCS C MOHATUSIMHU €BKJIUJIOBO MPOCTPAHCTBO, MPOCTPAHCTBO CO CKa-
JIIPHBIM MIPOU3BEICHUEM.
Cooeporcanue 3anamus
EBKHIOBO MPOCTPaHCTBO, OmNpeAesieHne U mpuMepbl. OpTOroHATBHBIE 1 OPTOHOPMHPOBAH-
Hble cucTembl BekTopoB. HepaBenctBo Komu-bynsakosckoro. [Iponecc oproronanuzanuu [muara.
3aoanus
3amauu: 3.58-3.76 (neuer) [2, cTp. 123-125]
JHowmamnee 3amganue: 3.58-3.76 (weuer) [2, ctp. 123-125]
Jlumepamypa
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1. AnreGpa u reometpusi: yauebHoe nocodue / [aBT.-cocT.: B. I'. Arakos, B. I1. berukos, H. /. Ilo-
JIIKOB | JIp. ; oTB. pen. B. I'. Arakos] ; Uysami. roc. yH-T um. 1. H. YiesHoBa - Uebokcapsr:
N3n-Bo Uysam. yH-ta, 2009. - 195c¢.

2. COopHUK 3a/1a4 110 MaTeMaTUKe I BTY30B: yueOHoe nocobue : B 4 4. / Edumon A. B., Kapa-
kynmuH A. @., [TocnienoB A. C. u ap. ; nox pen. Epumosa A. B., Ilocnienosa A. C. - M.: ®us.-
mart. mT., 2003. - 575¢c.

Tema 15. KBagpaTnunsie (popMmbl.

Ilpakmuueckoe 3aumsmue 23-24. Matpunpl KBaapaTH4YHBIX ¢GopM. Marpuia KBaJIpaTHYHOU
¢dopmbl. IlpuBenenue KBaapaTHyHOW (OPMBI K KAHOHHYECKOMY Buay. llonoxuTenbHO-
ornpezeneHHbIe KBaapaTuuHble GopMbl U Kputepuid CunbBectpa. [lpuBenenue ypaBHeHUs TOBEPX-
HOCTHU 2-T0 MOPsIJIKa K KAHOHUYECKOMY BUJLY.

Lenb 3aHATHA: TO3HAKOMUTHCA C MOHATHUAMU KBagpaTuyHas (opma, MaTpulla KBaJpaTHUHON

(bopMBL.

Cooepoicanue 3anamus OnpenencHue KBaapaTHIHON QopMbl U ee MaTpullbl. BeiBon dhopmy-

J6I TIpeoOpa30BaHUsl MAaTPHUIIBI KBAIPATUYHON (POPMBI IpH mepexoae K HoBoMy Oasucy. Ilpusene-

HUE KBaJApaTUYHON (OpPMBI K KAHOHUYECKOMY BUAY. 3aKOH MHEPIUH KBaapaTHuHbIX ¢opM. Kiac-

cuuKanys KPUBBIX M MOBEPXHOCTEH BTOpOro mopsiaka. [lonokurenbHO-onpeaeTeHHbIe KBaIpa-
TU4yHbIe (OpMBI U KpuTepuii CuibBecTpa.
3aoanus

3anmaun: 3.311, 3.213, 3.219, 3.221, 3.227, 3.229 [2, cTp. 148-152]

Homamnee 3ananue: 3.310, 3.212, 3.218, 3.220, 3.226, 3.228 [2, cTp. 148-152]
Jlumepamypa

1. AnreOpa u reometpus: yuebHoe ocooue / [aBT.-cocT.: B. I'. Arakos, B. I1. berukos, H. 1. Ilo-
JSKOB U Ap. ; oTB. pen. B. I'. Arakos] ; UyBam. roc. yu-t um. . H. YnbesnoBa - UeGokcapsr:
W3n-Bo Uysam. yH-ta, 2009. - 195c¢.

2. COopHUK 33/1a4 IO MaTeMaTHKe JJIs BTy30B: yueOHoe nocobue : B 4 4. / Edpumon A. B., Kapa-
kymuH A. @., [locnieno A. C. u ap. ; nox pen. Ebumona A. B., Ilocnienosa A. C. - M.: ®us.-
mart. nuT., 2003. - 575c.
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N3menenns u (uau) gonoaHenns ot 01.09.2018 r (mporokosn Nel MK daxy.abTera

UBT) x paboueii mporpamMme JHCHMIUIMHBI (DpOrpaMMe NPaKTHKH) «Aarebpa mu
reomerpus» (Hanpasinenue mnoarotoBku 09.03.01 «MudopMaTka H BEMHCIHTEIbHAS

TexHHKa», npodunb «lIporpaMmuoe oOecriedeHHe CpPENCTB BHIYMUCIMTEIBHON TEXHHKH W
ABTOMATH3UPOBAHHBIX CHCTEM)):

K NepeYHI0 y4eOHol JuTepaTyphl H pecypcoB cetu «AuTepHer»

PexomeHayemas OCHOBHas IUTEpaTypa

Aryneauk B.W. OcHoBel nuHe#iHOW anreOphl ¥ aHATATHYECKOH reoMeTpHu [DIEeKTpoHHBIH pecype] :
yuebHoe nocodue / B.M. AryabHHK. — DIEKTPOH. TeKCTOBBIe JaHHble. — HoBocuGupck: CubHpckumii
roCyapCTBEHHbI YHUBEPCUTET TeICKOMMYHHKaUW | HHpopMaTuky, 2011, — 168 c. — 2227-8397. —
Pexum noctyna: http://www.iprbookshop.ru/54793 himl

Aunrebpa u reomeTpus: yyebHoe nocodue / [aBT.-cocT.: B. I'. Arakos, B. I1. Berukog, H. JI. [Tonskos 1 mp.

: o1B. pen. B. I'. Araxos] ; Uysam. roc. yH-T uM. M. H. VnesHoBa - YeGokcapsl: M3n-so Uysali. yH-Ta,
2009. - 195c. ISBN 978-5-7677-1341-7.

COopHHK 3a1a4 10 MaTEMATHKE 1715 BTY30B: yueGHoe nocobue : B 4 4. / E¢umor A. B., Kapakynun A. @.,

IMocnenor A. C. u np. ; non pea. Epumosa A. B., [Tocrienosa A. C. - M.: ®uz.-mar. mut., 2003. - 575c¢.
ISBN 5-94052-033-2.

PexomeHyeMas NONOIHHTENbHAS JIATEPATYPa

Anre6pa u reoMeTpus: THIOBBIEe pacueTsl / Uysam. roc. yu-T uM. H. H. Vibssosa ; [coct.: Arakos B. T,
Brixora A. H., Berakos B. I1., [Tonsikos H. [1. ; ote. pen. Arakoe B. I'.] - UeGokcapsr: U3a-so Uysam. yH-
ta, 2000. - 75¢.. ISBN 512(075.8).

JleGenera E.A. [lpaktuueckwe 3aHATUS @O JHHEHHOW anrefpe W aHAINTHYECKOH TIeOMeTpHH
[Dnexrponnkiit pecype] : yuebuo-meropuueckoe nocobue / E.A. Jlebenena, O.E. Pomenko, T.U. Epznna.
— DnekTpoH. TeKkcTorbie naHHble. — Horocubupck: HorocubHupekuii rocyrapcTBeHHBIM TeXHHUECKHiT
yHmBepcurer, 2013. — 130 ¢ —  978-5-7782-2275-5. —  PexuMm  pocryma:
hitp://www.iprbookshop.ru/45428.html

MarazunnukoB JL.U. JIunelinas anrebpa n aHanuTHIecKas reoMeTpus [DNeKTpOoHHEIH pecypc] : yuedHoe
nocobue / JLU. Mara3uuHukoB, A.JI. Mara3uHHHKOBAa. — DJEKTPOH. TEKCTOBbIe AaHHbIe. — TOMCK:
ToMCKHIl rocyJapCTBEHHBIH YHUBEPCHUTET CHCTEM YNpPABJICHUS W PaaMONEKTpoHMKHM, Oib KoHTeHT,
2012. — 180 c. — 978-5-4332-0074-6. — Pexxum gocryna: http://www.iprbookshop.ru/13861.htinl

K HepedHio MHGOPMAUMHOHHBIX TEXHOJIOTHH, BKJIK0YAs NepedeHb MPOrpaMMHOI0

obecneyeHHus H HH(l)OpMaIIHOHHLIX CIIPABOYHBLIX CHCTEM

Ne HaumMeHnoBanue VcnoBus 1ocTyna/ckayMBaHmsA
n/n Pexomenmyemoro I10

1. |Microsoft Windows U3 BHYTPEHHEH CeTH YHHBEPCHTETA
2. |Microsoft Office (morosop)

Jlexan ¢axynbTeTa G%g ~ A.B. IIlunmosa
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