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1. Ileau ocBOEHHUS THCIUNINHBI

Uenb KypcCa AHanunTnyeckas reomeTpna COCTOUT B OCBOEHUN TeOpPETUHECKUX NONOMKEHU U

MaTeéMaTU4EeCKOro arnnapata OCHOB aHANNTUYECKOM reomeTpum,

MMEWNX NPUNOKEHNA nNpU

peweHnn npuknagHbiX 3agayd, BCTpeYyarowmnxca npun aHanunuile 60NbWINX MACcCMBOB MHd)OpMaLLMM B
MHd)OpMaTMKe, 9KOHOMMUKE, counonornn, TexXHM4eCKOM MOHUTOPUHTE N OPYTUX NccnegoBaHUAX.

Ilepeyens mnpogecCHOHAIBHBIX CTAaHIAPTOB, 0000IIEHHBIX TPYAOBBIX (QYHKIHMHA H TPYAOBBIX
(yHkuuii, COoTBeTCTBYIOIUX NPOdecCHOHAIBHOMI JesiTeIbHOCTH BHIIIYCKHUKOB

HanmeHnoBanue nokymeHTa Kon HammenoBanue 6a30B0ii TpymIibl, JOMKHOCTH
(mpocdeccun) WM CieUUaTLHOCTH
OK3 2320 [IpemogaBarenu B cpemHeit mkoe
2340 [IpemogaBarenu B cucTeMe CEeIHaTbHOTO
obOpa3oBaHuA
Kon u O0001meHHbIe TPYAOBbIe GYHKIMHA Tpyaossie GyHKIIUHA
HAaHMEHOBaHHUE Kon HanmeHoBanue YpoBeHns HaunmenoBanue Kon YpoBennb
npogeccnoHaIbH KBaIn(puka (moxypoBeHn
oro 1187001 b)
CTaHOapTa KBaJanuka
0

01.001 Iemaror [Menarornueckas O6menenarornyec| A/01.6
(memaroruueckast NeATEeTLHOCTH T10 Kast QyHKIHS. 6
JeSITEIIBHOCTD B NPOEKTHPOBAHHIO OO0yueHne
JIOLIKOJILHOM, peanmzanuu Bocmurarensnas | A/02.6
Ha4aIbHOM 00pa3oBaTeIbHOrO JeSITETBHOCTh 6
o01ieMm, A | mporuecca
OCHOBHOM 00111eM, 00pa3oBaTeNbHBIX 6
CpeaHeM 00IIeM OpraHM3alusx PasBuBaroras AJ03.6
obpazoBaHNN) JTOTITKOJIEHOTO, JIeSATEIbHOCTD
(BocriuTaTens, Ha4aJIbHOTO OOIIero, 6
YUUTETb) OCHOBHOTO 00111€T0,

CpeITHEro 00IIero

o0Opa3oBaHus

Ilenarornueckas [lemarornyeckas

JEeSITeTBHOCTD TI0 JEeSITETBHOCTD 110

MPOEKTHPOBAHUIO U peanuzanuu

B | Peammsauum 6 porpamMm B/03.6 6

OCHOBHBIX OCHOBHOTO U

0011e00pa30BaTENbHBIX CpeIHEro

porpaMm o0mero

o0pa3oBaHHUs




Mecto nucuuminnbl B crpykrype OIIOII 6akanaBpuara

OucunnamHa «AHanuTUYecKas reomeTpusa» OTHOCUTCA K 6a3oBON YacTu NpodecCMOoHabHOro

LUWKNa maTeMaTU4eCKknX n eCteCtBeHHOHay4YHbIX ANCUUNNINH.

OCBOEHUWE AMCUMMANHBI «aHANUTUYECKAn TeOMETPUA» OMNMMPAETCA Ha MPOMAEHHbIE pasaesnsl

LUKONbHOIO Kypca mMaTemMaTUKU U ABASETCA HeobXOAMMOW OCHOBOM A/si MOC/AEAYIOLWEro U3y4yeHus

AncumnianH 6a3oBoi 1 BapMaTMBHOl;'I 4actu I'IpO(beCCMOHa!'IbHOFO LKWKANa.

3. Pe3y1bTaThl 0CBOEHUS TUCHHUILUINHBI (MO1YJIs1) AHAJTUTHYECKAS TeOMeTPusl
[Ipouecc wu3ydeHHs IUCHUIUIMHBI HampaBieH Ha (OPMUPOBAHHME BJIEMEHTOB CIEIYIOIIMX
komreteHimii B cootBerctBrr ¢ ®I'OC BO no nanHoMy HampaBlIeHUIO:

oOuire Gpopmbl U 3aK0-
HOMEPHOCTH OT/JEJIbHON
MpeAMETHON 00acTu

Kon Haumenosanue WNHaukaTop AOCTHIKEHUS KOMIIETCHITUN
KOMIIETEH- KOMIICTEHITNH (3aKpeIUICHHBIN 32 TUCITUILINHOM)
107071
OIIK-3 | Cmocoben uctionb3oBath B | OIIK 3.1: 3HaeT 0OCHOBHBIEC HANpaBJICHUS
regaroru4eckoi po0JIeMaTUKY COBPEMEHHOW MaTEMAaTHKHU
NEeSTeTbHOCTH HAyYHBIC OIIK 3.2: VYwmeer peniaTh UCCIEI0BATEIHCKUE Ma-
3HaHUA B c(hepe MaTeMaTUKH| TEMAaTHYECKUE 33]]a4id HA OCHOBE KOHCTPYUPOBAHUS
1 UHPOPMATUKA HOBBIX HJTH PEKOHCTPYKIIHH YK€ U3BECTHBIX CITOCOOOB U
MIPUEMOB
OIIK 3.3: Bmazeer MeTogaMu MaTeMaTHYECKUX
HCCIIeT0BaHUM
I1K-1 CriocobeH orpenennTh I1K-1.1: 3HaeT 0cOOEHHOCTH COBPEMEHHOTI'O 3Tara

pa3BUTHsI 00pa30BaHUs B MUPE, ATAITBI PAa3BUTHSI
MaTeMaTHKH.

[IK-1.2: YmMeeT  cUCTEMHO aHAJIN3UPOBATh
UH(POPMALINIO, CONIOCTABIIATS, JIEJ1aTh BHIBOJIBI

[1K-1.3: Braneer coBpeMEHHBIMH METOJJaMH,
METO0JIOTHEN HayYHO-UCCIIE0BATENBCKON AeITEeIbHOCTH
B 00JIACTH MaTEeMaTHUKH, IEMOHCTPUPYET TIOHUMaHHE
o01Iel CTPYKTYpbI TaHHON JTUCIUTLTIHBI.




4. CTpyKTypa M coJep:KaHue TUCHUIJIMHBI (MOAYJIs) AHAIMTHYECKAS FeOMeTPHUs
4.1. CTpyKTypa Q¥ CHUIIMHBI (MOAYJIs1)
OO01mast TpyA0€MKOCTh JUCIUTIIMHBI COCTABIISET 6 3a4eTHBIX enuHuIl, 216 yacos.

Bun yyeOHoi padoThl Bcero IHopsinxoBbIil HOMep cemMecTpa
1

OO01mas TpyI0eMKOCTh AUCIUIUIUHBI BCEro (B 3.€.), B TOM 6 3.c.

qucie:

Kypcooii mpoekt (pabora) HE TIPEAYCMOTPEHO

AyIUTOpHBIE 3aHSTHS BCETO 100 100

(B akaj. 4acax), B TOM YHUCIIE:

Jlexuuun 36 36

IIpakTHyeckue 3aHATHUS,, CEMUHAPBI 64 64

JlaboparopHsie pabOTHI

CamocTosTenpHas paboTta Bcero (B akaj. 4acax), B TOM YHCIIe: 89 89

KCP

OK3aMeH

OO01mas TPyI0eMKOCTh AUCIUTUIAHBI 216 216

Ne/

HaumenoBanue
pa3zaesnoB U TeM
JUCLUIUINHBI (MOYJIA)

ceMecTp

Buner yueOHOI pabOTHI, BKITFOYAs

CaMOCTOSATENIbHYIO PabOTy CTYJCHTOB U

TPYJOEMKOCTH (B yacax)

AynutopHas pabora

pabora

CamocrosgTeabHas

DOpMBbI TEKYILIETO KOHTPOJIS
yCIeBaeMOCTH (110 HEeJIETSIM
cemectpa). POpPMBI IPOMEKYT.

aTTeCT

BCECTO

JeKIUU
[IpaxT. 3aHsTH
Jlabopart. 3aHATHS
Jp.BuabI KOHTAK. pad.
Bcero

Kypcos. pa6(.mmpoexT)
[ToxaroroBka K 3K3.

Hpyrue Buzbt
CobecenoBanue

KomnokBuym

IIpoBepka TecToB

IIpoBepka KOHTp.pad

[Iposepka pedepara

[TpoBepka scce u

Kypcosast pabota

Pa3gen 1. KoopaunaTtsl Ha
NPSAMOii U IVIOCKOCTH.

N
I
e}

11

Ocs u otpe3ku ocu. KoopanHatst
Ha npsaMoi. Yuciosas ock.
JlexapToBbI PSIMOYTOJIbHBIE
KOOPAMHATHI Ha TIOCKOCTH.
IonsATHe 0 1EeKapTOBBIX
KOCOYTOJIbHBIX KOOpAMHATAX.
[MonsipHBIE KOOPANHATHI.
AdduHHBIE U IPSIMOYTOJILHBIC
JIeKapTOBBI KOOPIMHATHI TOYEK Ha
IUTOCKOCTH U B IPOCTPAHCTRBE.
IIpocreiimue 3agaun
AHAIIUTUYECKON FEOMETPHH.
YpaBHeHUs JIMHUN U
nosepxHocteil. [TonsipHsie
KOOPAMHATHI TOUEK INIOCKOCTH.

Paznen 2. Ilpocreiimine 3agauu
AHAJIUTHYECKOH reoMeTPUM Ha
IUIOCKOCTH.

2.1

[Ipoexuust otpeska. Paccrosinue
MEXAY ABYMS TOUKAMH.

Brruncnenue miomann




TpeyroibHuKa. JleneHne oTpeska
B IaHHOM OTHOIIICHHU.
ITpeobpa3oBaHue 1EKapTOBBIX
KOOpAMHAT( IIPH HapauIeIbHOM
CIBUTI'E OCEMl, IPU MIOBOPOTE OCEM,
IIPY U3MEHEHUH Havasa
KOOPAWHAT U TIOBOPOTE OCE).

Paspnen 3. YpaBHeHue JIMHUH.

3.1

[TonsiTHe ypaBHEHUS THHUM.
[Ipumeps! 3aaanus TUHUA IpU
oMol ypasHeHui. [Ipumepst
BBIBOJIa YPAaBHEHUH 3apaHee
IaHHBIX TUMHUH. 3ama4a o
MePeceueHNH! ABYX JTUHUH.
ITapameTpuueckue ypaBHEHUS
JUHUHU. AnreOpanyeckre JUHUM.

Paznen 4. JIluHum nepBoro
NMOPAIKA.

41

VYrnoBoit ko3 umreHT.
VYpaBHEeHME MPSIMOM C YIIIOBBIM
kodpdunueHTom. Berancienne
yIiIa MEeXIy AByMS IPSIMBIMHU.
VYcnoBus napamienbHOCTH U
MEPIECHANKYIIPHOCTH IBYX
npsMeIx. [Ipsmas kak TUHUS
nepBoro nopsiaka. Ooriee
ypaBHeHue npsmoi. Henonnoe
YPaBHEHUE IIEPBOM CTENECHU.
YpaBHeHUE NPAMON «B OTpE3KaX».
CoBMeCTHOE HCClIeI0BaHUE
ypaBHEHUH BYX IPSAMBIX.
HopmanbeHoe ypaBHEHUE NPSIMOH.
3amaya BEIYHCICHUS PACCTOSHUS OT
TOYKU J10 IPSIMOML. YpaBHEHUE
Iy4Ka OpsIMBIX. Y paBHEHHUE
psiMoii B adGUHHOI cucTeme
KkoopauHat. ['eomerpuyeckuit
CMBICIT INHEHHOTO HEPABEHCTBA C
JIByMsI HEU3BECTHBIMHU. Y paBHEHHUE
MPsIMON B IPSIMOYTOJIbHOM
JICKapTOBOH cHUCTEME KOOpAMHAT.

Paspnen S. I'eomerpuueckue
CBONCTBA JUHUII BTOPOTO
nopsaka ( KpuBbie BTOPOro
NnopsiiKa).

10

51

Ommuric. OnpeaeneHue dJUIANCA U
BBIBO/J] €T0 KAHOHHUYECKOI' O
ypaBuenwust. MccnenoBanue GopMbl
aJIUTICa. DKCIEHTPUCUTET
syurica. ParmonanbHbie
BBIpaKeHUS (POKATBHBIX PAANYCOB
ayunca. [TocTpoeHue sumIca 1mo
toukaMm. [TapameTpruyeckue
YPaBHEHHUSI DJIIMIICA. DJUTUATIC KaK
MPOEKINS OKPYKHOCTH Ha
IUIOCKOCTh. DJUIHIIC KaK CEYCHHE
Kpyryioro nunuHApa. ['nmnep6ona.
OrnpenesneHre runepOoIbl U BHIBOT
€e KAHOHWYIECKOTO YPaBHEHMS.
HccnenoBanue Gopmbl THITEpOOIIHL.
JIMpeKTpuCHI 3JITUICa U




runiepooutsl. [TapaGona. [Tonsipubie
yYpaBHEHUS KPUBBIX BTOPOTO
nopsanka. Ilpusenenue kpuBou
BTOPOrO NOpsAKa K
KAaHOHUYECKOMY BUY.
AcuMNTOTHYECKHE HAlPaBJICHUS
KpUBO# BTOpOro nopsuka. Lientp,
KacaTeJIbHbIC U JUaMeTphl KPUBOMH
BTOPOI'O NOPSJKA.

Pasnen 6. Hekotopsbie
npocreiiime 3aaadu
AHAJIUTUYECKOH reoMeTpUM B
NPOCTPAHCTBE.

10

6.1

JlekapTOBbI IPAMOYTOJIbHBIE
KOOpPJUHATHI B IIPOCTPAHCTBE.
[TonsTHe CBOOOIHOTO BEKTOPA.
IIpoexuyu BeKTOpa Ha OCh.
IIpoexuuu BekTOpa Ha OcH
koopauHat. Hanpasisromue
KocuHychl. PaccrosiHue Mexny
ZIByMs ToukamH. [leneHue otpeska
B JaHHOM OTHOIICHHH.

Paspen 7. J/IuHelinble onepanun
HaJl BeKTOpPaMHM.

10

7.1

OrmpeneneHre JTMHEUHBIX
ornepanuii 1 OCHOBHbIE CBOMCTBaA
JIMHEHHBIX onepanuid. PazHocTh
BeKTOpOB. BekToprl. CnoxxeHue u
BbIYMTAaHHUC BEKTOPOB. YMHOXEHHUE
BEKTOpa Ha yucJio. JIuneliHas
3aBHCHUMOCTH BEKTOPOB.
KoopanHaTsl BEKTOpPOB Ha
IUTOCKOCTH U B TIPOCTPAHCTBE.
OpueHTanus miIoCKOCTH U
npoctpancTBa. OCHOBHBIE TEOPEMBI
o npoekuusax. Paznoxenue
BEKTOPOB Ha KOMIIOHCHTHI.
CkansipHO€ MTPOU3BEICHUE
BEKTOPOB U €T0 OCHOBHEIE
CBONCTBA. BrIpaskeHUe CKaIsIpHOIO
MIPOU3BEICHUS Uepe3 KOOPANHATHI
MIEPEMHOXKAEMBIX BEKTOPOB.
BekTopHOoe u cMmelaHHOE
MIPOU3BEICHHE BEKTOPOB.

Pa3nen 8. YpaBHeHue
MOBEPXHOCTH U YPABHEHUS
JIMHUH.

8.1

YpaBHEHHE NOBEPXHOCTH.
VYpaBHeHnue TuHUM. 3a/1a4a O
MEPEeCeUuEHUH TPEX MOBEPXHOCTEH.
VYpaBHeHME NUINHAPUYECKON
MIOBEPXHOCTH C 00pa3yIOIINMH,
HapaselbHbIMU OJHOH U3
KOOPAHMHATHBIX OCEH.
Anrebpanueckue IOBEpXHOCTH.

Pazgen 9. IlnockocTs Kak
MOBEPXHOCTh MEPBOro MOPsAIKA.
IIpsimas B npocTpaHcTBe

10

9.1

IlmockocTh Kak TTOBCPXHOCTDb




nepBoro nopsiaka. Hemonxele
YPaBHEHHUS IUIOCKOCTEMH.
YpaBHEHUS IIIOCKOCTH «B
oTpe3kax». HopmansHoe
ypaBHeHUe IUIoCcKOoCcTH. PaccrosHue
OT TOYKH JI0 INIOCKOCTH.
YpaBHEeHMS IPAMOM.
Hanpasnsroniuii BeKTOp npsiMoi.
KanoHndeckue ypaBHEHUS NPSMOH.
[TapameTpuueckue ypaBHEHUS
npsmoiu. Hexotopsie
JIOTIOJTHUTEbHBIE TPEATIOKECHUS U
IIpUMeEpHL. YpaBHEHHE IIOCKOCTH B
npocTpaHcTBe B aPpUHHOM
CUCTEME KOOPAUHAT. Y PaBHCHUE
IIJIOCKOCTH B IIPOCTPAHCTBE B
IPSIMOYTOJIbHOMU 1€KapTOBOM
CUCTEME KOOPIUHAT. Y paBHCHUE
IIPSIMOU B IIPOCTPAHCTBE B
ahHUHHON cUCTeMe KOOPIUHAT.
VYpaBHeHME MPSIMOH B
IIPOCTPAHCTBE B NIPSIMOYIOJIbHOU
JIEKapTOBOM CUCTEME KOOpJUHAT.

Paznen 10. IToBepxHocTH 4 |6 10
BTOPOTO MOPSIIKA

10.1 |Merox ceuennii. Hunuaapuaeckue

U KOHUYECKUE TIOBEPXHOCTH.

IToBepxHOCTH BpalleHUS.

DJUTUIICOUABI U THIIEPOOIOH/IBI.

ITapaboonnsl.

OOmiast TpyI0eMKOCTh, B Yacax 1 216 | 36 | 64 | - - 89 | - [IpomexyTouHas aTTecTalus

dopma
3auer

3auer ¢ OLEHKOH

DK3aMeH

4.2. Conepxanue TUCUUIIMHBI (MOTYJIs)

Pa3pnen 1. KoopauHarsl Ha NpPAMOI M IVIOCKOCTH.

Tema 1.1. Ocb u orpe3ku ocu. Koopaunatel Ha npsamoin. YucnoBas ock. JlekapToBbl
MPSMOYTOJIbHBIE KOOPJWHAThI Ha TIUIOCKOCTU. [loHATHE O JAEKApTOBBIX KOCOYTOJBHBIX
koopauHartax. [lonspusie KoopauHaThl. AdPUHHBIE U TPAMOYTOIBHBIE AEKAPTOBBI KOOPIUHATHI
TOYEK Ha IUIOCKOCTHM M B MpocTpaHcTBe. [Ipocreilmme 3amadyd aHAIUTHYECKOW T€OMETPHHU.
YpaBHeHus JIMHUEN U TOBepXHOCTEN. [losspHbIE KOOPAMHATHI TOYEK IIOCKOCTH.

Paznea 2. [Ipocreiimme 3a1a4u aHAJIMTHYECKON reOMeTPHHU HA MJIOCKOCTH.
Tema 2.1. Ilpoexuus otpeska. PaccrosiHue Mexay AByMs ToukamH. Berancnenue miomaamn
TpeyroipHUKa. /leneHue oTpe3ka B JaHHOM OoTHOIIeHHUHU. [IpeoOpazoBaHue AeKapTOBBIX

KOOpAMHAT( IpH MapajuieIbHOM CIIBUTE OCEH, IIPU MOBOPOTE OCEH, MpHU U3MEHEHNUHU Havyala
KOOpAMHAT U IOBOPOTE OCEN).

Pa3nen 3. YpaBHeHue JMHUH.




Tewma 3.1. Ilonstue ypaBHeHus JIuHUH. [[prMepsI 3a1aHus TUHUN TPU TOMOIIHA YPaBHEHUH.
[Ipumeps! BbIBOAA YpaBHEHMH 3apaHee NaHHBIX JIMHUN. 3aa4a O IEPECEUEHUN IBYX JIUHUM.
[TapameTpuyeckue ypaBHEHHUs TUHUHU. ANreOpanyecKue JTMHHUH.

Pa3nen 4. Jlunum nepBoro nopsiaka.

Tema 4.1. VYrnoBoil kodpduuueHT. YpaBHEHHE MPSIMOH C YIJIOBBIM KO3((UIIUEHTOM.
Boluncnenve yria Mexay ABYyMs NMPSAMBIMU. Y CIOBHS MMAPATUIEIBHOCTH U NEPIEHIUKYISIPHOCTH
IByX npsMbIX. [IpsMas kak auHMs nepBoro nopsaka. OOumiee ypaBHeHue npsMoil. Henomnoe
YpaBHEHUE TEPBOM CTENEHU. YPaBHEHUE NPSIMOM «B oTpe3kax». COBMECTHOE HUCCIEIOBAHUE
ypaBHEHUH IBYX npsiMbix. HopManbHOEe ypaBHEHHE NpsIMON. 3a7aua BHIYUCICHUS PACCTOSHUS OT
TOYKH JI0 MPSAMOH. YpaBHEHHE My4yka NPSIMBIX. YpaBHEHHE NpsiMoi B apdUHHON cuUCTeMe
KOOpAUHAT. ['€OMETpUYECKHMI CMBICH JIMHEWHOTNO HEPABEHCTBA C JBYMS HEU3BECTHBIMH.
VYpaBHeHUE NPAMOI B IPSMOYTOJIbHOM JIEKapTOBOM CUCTEME KOOPAUHAT.

Pa3znea 5. 'eomeTrpuyeckue cBOiiCTBA TMHUH BTOPOIo MOPsiAKa ( KpUBbIE BTOPOTo
MOPSIAKA).

Tema 5.1. Dmnunic. OnpeneneHue 3/UIAIICA U BBIBOJ €70 KAHOHUYECKOTO YPABHEHHUS.
UccnenoBanue GopMel umuica. DKCIEHTPUCUTET AIUIHICA. PainoHaabHbIE BEIPAKESHUS
(okanbHBIX paguycoB auuica. [loctpoenue smmnca no Toukam. [lapamerpudeckne ypaBHEHUS
UIIMICA. DIIIUIIC KaK IPOEKIH OKPY>KHOCTH Ha IJIOCKOCTb. DIJIUIIC KaK CeYeHUE KPYIJIOoro
mmHApa. ['unep6omna. OnpeneneHue runepOo0ibl U BBIBOJ €€ KAHOHMUYECKOTO YPaBHEHHUS.
HccnenoBanue Gpopmel rurepOonsl. Jupekrpucs! smmurnca u runepooinst. [Tapadona. [Tonspaeie
ypaBHEHHS KPUBBIX BTOPOTO nopsifka. [IpuBeneHne KpuBoi BTOPOTO MOPSIKA K KAHOHUIECKOMY
BUIY. ACUMIITOTHYECKUE HANIPABICHNUS KPUBOW BTOPOTO mopsika. LleHTp, kacarenpHbIe U
JIaMeTPbI KPUBOM BTOPOTO MOPSI/IKA.

Pa3nes 6. HexoTopble mpocreiilme 3a1a4u aHATUTHYECKOH reoMeTPUH B IPOCTPAHCTBe.

Tema 6.1. JlekapToBBI IPSIMOYTOJIbHBIE KOOPAMHATHI B TpocTpaHcTBe. [loHsATHE CBOOOHOTO
BekTopa. [Ipoexnnn BekTopa Ha ock. [Ipoexknnn BekTopa Ha ocu KoopauHat. Hanpasistromue
KocHHYCHI. PaccTossHMe Mexly IByMs TOUKaMH. [[eneHune oTpes3ka B JaHHOM OTHOIIEHHH.

Paspnen 7. JIuneiinbie onepanuu HajJ BEKTOPAMH.

Tema 7.1. Onpenenenue JHUHEHHBIX ONepalii U OCHOBHBbIE CBOWCTBA JIMHEHHBIX OMNEparvi.
Pasnocte BekTOpoB. BekTophl. CrokeHue M BBIUMTAHUE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha
yucno. JIuHeiiHas 3aBUCMMOCTH BEKTOpOB. KoOpAMHAaTBI BEKTOpPOB Ha IIOCKOCTH U B
npoctpaHcTBe. OpHeHTalusl IUIOCKOCTH M NMPOCTpaHcTBa. OCHOBHBIE TEOPEMBI O INMPOEKIHSX.
Pa3noxxeHne BEKTOPOB Ha KOMIOHEHTHI. CKaJspHOE NMPOU3BEIEHUE BEKTOPOB M €r0 OCHOBHBIE
CBOMCTBA. BpIpakeHHe CKaJIspHOrO TIPOM3BEICHUSI 4Yepe3 KOOPAMHATHI IEPEMHOKAEMBIX
BEKTOPOB. BekTOpHOE U CMELIaHHOE NPOU3BEACHUE BEKTOPOB.

Pa3znen 8. YpaBHeHHe NOBEPXHOCTH M YPABHEHHS JIMHHUH.

Tema 8.1. YpaBHeHHE TOBEPXHOCTU. Y paBHEHUE JIMHUU. 3aj1aya O MepeceyeHnn Tpex
MOBEPXHOCTEH. Y paBHEHUE HMIMHIPUIECKOI MOBEPXHOCTH € 00Pa3yIOIMMHU, apauIeIbHBIMU
OJTHOM M3 KOOPIUHATHBIX Oceil. AnreOpandyeckre NOBEPXHOCTH.

Pa3nen 9. IL1ockocTh KaK MOBEPXHOCTH NepBoro nopsiaka. Ilpsamas B npocTrpancTBe
Tema 9.1. ITmoCcKOCTh Kak MOBEPXHOCTH MEPBOTO MopsiaKa. HemoiHple ypaBHEHUS TUIOCKOCTEH.
YpaBHEHUS TIIOCKOCTH «B 0Tpe3kax». HopMasibHOE ypaBHEHHE IIOCKOCTH. PaccTosHue ot



TOYKH JI0 TJIOCKOCTH. Y paBHEHUs psiMoi. Hanpasisttomuii BekTop npsamoil. Kanonnueckue
ypaBHeHus npsaMoi. Ilapamerpruueckue ypaBHeHus NpssMoi. HekoTopsle JONOITHUTEBHBIE
NPEUIOKEHHS U IPUMEPBL. Y paBHEHHE TUIOCKOCTH B MIPOCTPAHCTBE B ad(UHHOM cucTeMe
KOOPJAMHAT. Y paBHEHHUE IIJIOCKOCTH B IIPOCTPAHCTBE B IIPSIMOYT'OJIBHOW JIEKAPTOBOM CUCTEME
KOOpAWHAT. YpaBHEHHE IPSAMOI B TPOCTPAHCTBE B apPUHHOM cUCTeMe KOOpIMHAT. Y paBHEHUE
IIPSIMOM B IIPOCTPAHCTBE B IPSIMOYT'OJIBHON 1€KapTOBOW CUCTEME KOOPIMHAT.

Pasznea 10. [loBepxHOCTH BTOPOIro NOpsiaKa

Tema 10.1. Merox ceuenuit. llunmHapudeckne ¥ KOHUYECKHE TOBEpXHOCTH. [loBepxHOCTH
BpallleHus. DJUIICOU bl U runepoosouisl. [TapaGomonas.

Tembl 1abopaTopHbix padoT (JlabopaTopHbIil NPAKTHKYM)

He npenycmoTpens! yueOonbsiM mraHom OOIT

IIpumepHasi TeMaTHKAa KypPCOBBIX padoT

He npenycmotpens! yueOnbiM 1iaHoM OOII



5.00pa3oBaTe/ibHbIE TEXHOJIOTHH

AKTUBHBIC U UHTEPAKTUBHBIC (POPMBI: JIEKLIUH, TPAKTUYECKHUE 3aHATH, KOHTPOJIbHBIE paboThHI,
KOJUIOKBHYMBI, 324€ThI M dK3aMEHBI. B TeueHne ceMeCTpOB CTYACHTHI PEIIAIOT 3a1a4H, YKa3aHHbIE
IIPENOAABATEIEM.

6. YueOHO-MeTOAUUYECKOE ODeclevyeHne CaMOCTOSATeIbHOI padoThl cTyaeHTOB. OLeHOYHbIe
cpeacTBAa JJIsl TEKYLIEro KOHTPOJISI yCIIeBAeMOCTH, IPOMEKYTOYHOH aTTecTallMd MO HMTOraM
OCBOCHMS JMCIUIIJIUHBI.

6.1. Ilian camocTosATEILHOMH PadOTHI CTY/ICHTOB

Ne n/m HaumenoBanue pasgesa (Tembl) | Bua camocrositesqibHO#M Tpynoemkocts (B
padoThI aKaJeMH4YecKHX
yacax)

Paznen 1 | KoopamHaTsl Ha npsiMoii U
IJIOCKOCTH.

1.1 Ocpb u otpe3ku ocu. KoopauHatel | AynuTopHasi padora 8
Ha npsiMoit. Yucnosast ocCh.
JlexkapTOBBI IPSAMOYTOJIbHBIE
KOOpJUHATHI Ha INIOCKOCTH.
[lonsTe 0 neKapTOBBIX
KOCOYTOJIbHBIX KOOPAWHATAX.
[TonsipHBIE KOOPIMHATEI.
AddunHBIE U TPAMOYTOIbHBIE
JIeKapTOBbI KOOP/IMHATHI TOUEK Ha
IJIOCKOCTH U B IPOCTPAHCTBE.
[Ipocrenimme 3anaun
AHAJINTUYECKOU FEOMETPHH.
YpaBHeHUs JINHUN U
nosepxHocte. [lomsipabie
KOOpPJMHATHI TOYEK TIOCKOCTH.

Pazgen 2 | Ilpocreiiiume 3agaun
AHAJIMTHYECKON reoMeTpUH HA
IVIOCKOCTH.

2.1 [Tpoeknus otpeska. PaccTosinue Teopernyecknii Tect 8
MEX1y IBYMSI TOUKaMHU.
Boruucnenue miomaau
TpeyroyibHUKa. Jlenenne oTpe3ka
B JJAaHHOM OTHOILEHUHU.
[IpeobOpazoBanme 1eKapTOBBIX
KOOpIUHAT( IPpH MapajyieIbHOM
CIBUI€ OCEM, MPU MMOBOPOTE OCEH,
MIpY U3MEHEHUH Havasa
KOOpJMHAT U IOBOPOTE OCEN).

Pasnen 3 | YpaBHeHue JIMHUH.




3.1

[lonsiTue ypaBHEHUS JTMHUHU.
[Tpumepsl 3aganus JTUHUN TPU
noMouy ypasuenuii. [Tpumepst
BBIBOJIa YPAaBHEHHUI 3apaHee
NAHHBIX JIMHAHN. 3a7a4da o
[IEPECCUCHUH ABYX JIMHUM.
[TapameTpuueckue ypaBHEHHS
TUHUHU. ANreOpandecKue JIMHUY.

AynurtopHasi padora

Pa3znen 4

JInHMu nepBoro nopsaka.

4.1

VYT110B0# KO3 PUIHEHT.
YpaBHeHHE IPSIMOH C YIIIOBBIM
kod(purmentom. Berancnenue
yria MeXAy ABYMsl IPSIMBIMH.
¥YcnoBus napajuieIbHOCTH U
NIEPIEHIUKYJIIPHOCTU ABYX
npsmbix. [IpsmMas kak TuHUS
nepBoro nopsiaka. Obmee
ypaBHeHue npsMoi. HenosHnoe
YpaBHEHUE IIEPBOM CTEIICHMU.
YpaBHEHUE NIPAMON «B
oTpeskax». COBMECTHOE
UCCIIEIOBAaHNE YPAaBHEHUN JBYX
npsmbix. HopmaneHoe ypaBHEeHHE
IIPSIMOM. 3aJja4a BEIYNCIICHUS
paccTosiHUS OT TOUKH JI0 MPSIMOM.
VYpaBHEHHE MTyyKa MPSMBIX.
VYpaBHenue npsmoii B ahpuHHON
CUCTEME KOOpJMHAT.
I'eomeTprueckuii cMbICII
JIMHEHNHOIO0 HEPABEHCTBA C ABYMS
HEU3BECTHBIMU. Y paBHEHHE
IIPSIMOM B IIPSAIMOYTOJIBHOU
JIEKapTOBOM CUCTEME KOOPIMHAT.

KonTpoubnas padora

Pa3zpen 5

I'eomeTpuueckne cBOICTBA
JIMHUH BTOPOIo MOPSIAKA
(kpuBBIE BTOPOTO MOPSIIAKA).

5.1

Onnunc. OnpeaeseHue uirnca
Y BBIBOJ] €70 KAHOHUYECKOTO
ypaBHeHus1. MccnenoBanue
(hopMBI druTHIICA.
DKCUEHTPUCUTET SJUTUIICA.
PannonansHbie BbIpaXeHus
(hOKaNbHBIX PAJANYCOB AJIUIICA.
[TocTpoenue smurica mo ToYKam.

AyautopHasi padora




ITapamerpuueckue ypaBHEHUs
IIMICA. DIUIMIIC KaK IPOEKIIHS
OKPY’>KHOCTH Ha IIOCKOCTb.
DNIUIC KaK ce4eHue Kpyryioro
mHAapa. ['unepOoua.
Onpenenenue runepoossl U
BBIBOJI €€ KAHOHUYECKOT O
ypaBHeHus. Mccnenosanue
¢dopmbl TunepO0IIBI. JIupeKTpuch
AIITUIICA ¥ TUTIEPOOITBI.
[Tapa6ona. ITonspHbie ypaBHEHHS
KPUBBIX BTOPOTO MOPsIKA.
[IpuBenenue KpuBoOi BTOPOTro
Hopsiika K KAHOHUYECKOMY BU]TY.
AcuMNTOTUYECKUE HAPABICHUS
KpHUBOW BTOpOTO nopsiaka. Llentp,
KacaTelbHbIE U IUaMeTpPbl KPUBOU
BTOPOT'O MOPSAKA.

Pa3zgen 6

HexoTopble npocreiimmue
331249 AaHAJIUTHYIECKOM
reoMeTpHHU B MPOCTPAHCTBE.

6.1

JlexapTOBBI IPSMOYTOJIbHBIE
KOOPAMHATHI B IPOCTPAHCTBE.
[TonsaTHe cBOOOAHOTO BEKTOPA.
[Ipoexnnn BEKTOpa HA OCh.
[Ipoexnnu BeKTOpa Ha OCU
koopauHart. Hanpasisromue
KOCHUHYCBEI. Paccrosnane MCKIAY
IByMs TOUKaMmu. JleneHue
OTpe3Ka B JaHHOM OTHOLIEHUMU.

KonTpoubnas padora

10

Pasznen 7

JIuHelHbIe onepanuu HaQ
BEKTOPaMM.

7.1

Onpenenenne JTUHEHHBIX
omnepanuii U OCHOBHbIE CBOMCTBA
JIMHEWHBIX onepanui. PazHocTh
BEeKTOpOB. Bektopsl. Cnoxenue u
BBIYMTAaHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha YUCIIO.
JIuHeiiHas 3aBUCUMOCTh
BEKTOpOB. KOoOpIMHATEI BEKTOPOB
Ha IJIOCKOCTHU U B POCTPAHCTBE.
OpueHralus mIoCKOCTH 1
npoctpaHcTBa. OCHOBHbBIE
TEOPEMBI O IPOCKLIMSX.
PasnoxxeHne BEKTOpOB Ha

AyautopHasi padora

10




KOMITOHEHTHI. CKaJIIpHOE
MPOU3BEJICHUE BEKTOPOB U €T0
OCHOBHBIE CBOMCTBA. Bbiparkenue
CKQJISIPHOTO TTPOU3BEACHUS Yepes
KOOPJMHATHI IEPEMHOKAEMBIX
BEKTOpPOB. BektopHoe u
CMEIIaHHOE MPOU3BEACHUE
BEKTOPOB.

Pasznea 8

YpaBHeHNe NOBEPXHOCTH H
YPaBHeHHUS JIHHUU.

8.1

YpaBHEHHE TIOBEPXHOCTH.
VYpaBHeHMe TMHUM. 3a1a4a O

IEPCCCUCHNU TPECX HOBCpXHOCTeﬁ.

YpaBHEHUE UIUHAPUIECKON
MTOBEPXHOCTHU C 00pa3yIolUMH,
MapajyIeIbHBIMUA OJJHOM U3
KOOPJMHATHBIX OCEH.
Anrebpanyeckue NOBEPXHOCTH.

AynutopHas pabdora

Pasznea 9

Ili1ocKkOCTH KaK MOBEPXHOCTH
nepsoro nopsiaka. Illpsmas B
NPOCTPAHCTBE

9.1

I1110CKOCTB KaK MOBEPXHOCTh
nepBoro nopsiaka. Hemosnsie
YpaBHEHUS IIOCKOCTEM.
VYpaBHEHUS IIOCKOCTH «B
orpe3kax». HopmanbHoe
yYpaBHEHUE IUIOCKOCTH.
PaccrosiHue OT TOUKH 10
IJIOCKOCTH. Y PAaBHEHHUS IIPSIMOM.
Hanpasnsrommit BEKTOp IpsiMou.
KaHonuueckue ypaBHeHUs
npsmoi. Ilapamerprueckue
ypaBHeHus npsmoi. Hekoropslie
JOTIOJTHUTEBHBIE TIPEIJIOKEHUS U
IIpUMEpPBL. Y paBHEHHE IIJIOCKOCTH
B IIpocTpaHcTBe B apPpUHHOIMA
CUCTEME KOOpJIMHAT. Y paBHEHUE
IIJIOCKOCTH B IIPOCTPAHCTBE B
IIPSIMOYTOJIBHOU JI€KAPTOBOM
CHUCTEME KOOPAUHAT. Y paBHEHUE
MPSMOM B TPOCTPAHCTBE B
adhpuHHOI cucTeMe KOOpANHAT.
YpaBHeHuUE NPsSIMOil B
IIPOCTPAHCTBE B MPAMOYTOJIbHOMN
JEKApTOBOM CUCTEME KOOPAUHAT.

AynurTopHasi padora

10




Pa3nes 10 | IloBepxHOCTH BTOPOro NOPSiAKA

10.1 Meton ceueHui. KonTposbnas padora 10
[unuHapuYecKkre 1 KOHUYECKHEe
nmoBepxHocTH. [ToBepxHOCTH
BpallleHUs. DJUTUIICOUIBI 1
runepooonbl. [lapadomonsl.

OueHouHble cpeACTBa Il TeKYLIEro KOHTPOJIS YCIeBAeMOCTH H IPOMEKYTOYHOM
aTrecTanuu

KpuTtepun onieHkn npomMes;KyTo4Hoi aTTecTanum B gopme 3auera

Onenka | XapakrepucTuka TpeOOBaHUM K pe3ysibTaTaM aTTecTalllu B popme 3auera

«3a4TeHo» TeopeTrueckoe cofep)aHue Kypca OCBOCHO TIOJHOCTHIO 0€3 MPOOeIoB WK B
IIEJIOM, WJIA OOJIBbIIIeH YacThi0, HEOOXOIUMBIC TTPAKTUICCKHE HABBIKU PAOOTHI C
OCBOCHHBIM MaTepHajoM C(HOPMHUPOBAHBI WIIK B OCHOBHOM C(OPMUPOBAHBI,
BCE WJIU OOJIBIIMHCTBO MPEAYCMOTPEHHBIX pabovell MporpaMMoii yuaeOHbIX
3aJIaHUH BBIMOJIHECHBI, OT/ICIbHBIC U3 BBIOJHCHHBIX 3aIaHUN COJIEPIKAT
OIIIHOKHU.

«He 3auteno» | Teoperuueckoe copepkaHre Kypca OCBOCHO YaCTUYHO, HEOOXOAMMbIE HABBIKH
paboTsl HEe chOPMUPOBAHBI I CHOPMUPOBAHBI OTAETHHBIEC U3 HUX,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX paboueil yueOHO# mporpaMMoit 3a1aHuil He
BBITIOJIHEHO JIMOO BBITIOJIHEHO C TPYOBIMHU OIMMOKaMU, KAYECTBO MX
BBITIOJIHEHUS OLICHEHO YUCJIOM 0aJlIOB, OJIU3KUM K MUHUMYMY.

Kpurepun onieHKH NpoMes;KyTOYHOM aTTecTaluy B opmMe IK3aMeHa

Onenka XapakTepHucTuka TpeOOBaHHM K pe3yibTaTaM aTTecTaluu B (hopme
JK3aMeHa
«OTA4HO» Teopernueckoe cojepkaHMe Kypca OCBOEGHO IIOJIHOCTBIO  0€3

MpoOeNioB, CUCTEMHO U TIyOOKO, HEOOXOAWMBIE MPAKTUYECKUE HABBIKH
paboThl C OCBOCHHBIM MaTepHalioM c(hOPMHUPOBAHBI, BCE MPEITYCMOTPEHHBIE
paboueii yaeOHOM TporpaMMoi yueOHbIE 3a/1aHHsI BBITTOJTHEHBI O€3yNpevHo,
KAayeCTBO WX BBINOJHEHHS OICHEHO YHCIOM 0ajjaoB, OJHM3KUM K
MaKCHMYyMY.




«Xopomio» Teopernueckoe conepkaHue Kypca OCBOCHO B II€JIOM 0e3 MpoOeos,
HEOOXOJMMBIE TIPAKTUYECKNE HABBIKA PabOTHI C OCBOCHHBIM MaTEpHAJIOM B
OCHOBHOM  C(hopMHUpOBaHHI, IpeAyCMOTpEeHHBIE paboueil  yueOHOM
porpamMmoii yueOHbIC 3aJaHUs BBIIOIHEHBI C OT/ICIIbHBIMH HETOUHOCTSIMH,
Ka4eCTBO BBIIOJHEHHs OOJBIIMHCTBA 33JaHUM OLIEHEHO YHCIOM OallioB,
ONMU3KUM K MaKCUMYMY.

«Y 1OBIIETBOPUT Teoperndeckoe cojep)kaHHe Kypca OCBOEHO OObLIeH YacThbio, HO
eIIbHOY» npobensl  HE  HOCAT — CYIIECTBEHHOTO — XapakTepa, HEOoOXOAMMBbIe
MPAKTUYECKHE HABBIKM PA0OTHI C OCBOCHHBIM MAaTEpHUaIOM B OCHOBHOM
copMHpOBaHbI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX paboyeil yueOHOM
porpamMMoil y4eOHBIX 3a/laHUi BBIIIOJIHEHBI, OTJCIbHBIC U3 BBIMOJTHEHHBIX
3a/IaHUM COJIEPIKAT OIIMOKH.

«HeynosnerBop Teopernueckoe  comepxkaHue  Kypca  OCBOEGHO  YacTHUHO,
UTEIBHO» HEOOXO/MMBbIE HABBIKM pabOTBl HE C(HOPMHUPOBAHBI WIH CHOPMHPOBAHBI
OT/ENbHBIE U3 HHUX, OOJBLIMHCTBO IPEIyCMOTPEHHBIX paboueil yueOHOi
OporpaMMoil  y4eOHBIX 3aJaHWi HE BBINOJHEHO JHOO BBIOJIHEHO C
rpyObIMH OIIMOKAMH, Ka4eCTBO MX BBIMOJIHEHHS OIICHEHO YHCIOM OalioB,
OJM3KUM K MUHUMYMY.

6.2. MeTonnueckne yKa3aHus 10 OPraHU3ALUM CAMOCTOSATEIbHOI padoThl CTYIEHTOB

CamocrosTenbHas paboTa sIBISETCS OJHUM U3 BUJOB y4eOHOW NIEATENBHOCTH OOY4aroLIUXCs,
CIOCOOCTBYET Pa3BUTHIO CaAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTU M OPraHM30BAaHHOCTH, TBOPYECKOTO
N0JX0/1a K PELIeHUI0 po0ieM yuyeOHOro u MpoecCHOHANBHOTO YPOBHS.

AyauTopHas caMoCTOATeNbHas padoTa 1Mo y4eOHON NUCIMIUIMHE OCYIIECTBISIETCS Ha Y4eOHBIX
3aHSTHSIX TI0J HEMIOCPEICTBEHHBIM PYKOBOICTBOM IIPETIOAABATENS U 10 €r0 3aJaHMIO.

BueayautopHas camocTosiTenbHasi paboTa BBIMOIHIETCS 10 33JaHMIO MpernojiaBarens 0e3 ero
HENOCPEACTBEHHOTO yYacTHsl.

Bunapl 3amanuii 111 BHEAyJUTOPHOM CaMOCTOSITEIBHON pabOThI, UX XapakTep, YUYUTHIBATH
cneunuKy u3ydaeMoi yueOHOM TUCIUIUIMHBI, HHINBUIYaIbHBIE 0COOEHHOCTH 00YYaroIIerocs.

KonTponb camocTosaTenbHOM paboThl U OIEHKA €€ Pe3yIbTaTOB OpraHU3YeTCs KaK €IUHCTBO
IBYyX (opm:

1.caMOKOHTPOJIb U CaMOOIIEHKa 00y4aronerocs;

2.KOHTPOJIb U OLIEHKA CO CTOPOHBI IIPENOIABATES.

Opranuszanusi 1 pyKoBOJACTBO ayIMTOPHOH CaAMOCTOSATEJILHOM padoThI

AynutopHas caMoCTOoATelIbHas padoTa MO JUCHHIUTAHE BBIMOJIHICTCS HAa YYEOHBIX 3aHSATHIIX
10J1 HEMIOCPEICTBEHHBIM PYKOBOJCTBOM IpENoaBaTelis U IO €ro 3aJaHulo.

OCHOBHBIMU BUAAMH ayIUTOPHOIN pabOTHI CaMOCTOSTEIHHON PaOOTHI SBISIFOTCS:

- BBINIOJIHEHHE Ja0OpaTOPHBIX U MPaKTUUYECKHX pabOT OCYIIECTBISETCS Ha J1abOpaTOPHBIX U
NPaKTUYECKUX 3aHATHSX B COOTBETCTBMM € rpadukoM yuebHoro mpormecca. s obecrneyeHus
CaMOCTOSITENIbHOM  palboThl MpernojaBaTeNiIMU  pa3pabaThIBAIOTCS METOAWYECKHE YKa3aHUA 110
BBITOJIHEHUIO TAOOPaTOPHOH /MPaKTUUECKOM padoThI.

PaGora ¢ nuteparypoil, APyruMu UCTOUHUKAMHU UH(POPMAIMH, B T.4. SJIEKTPOHHBIMHU, MOXKET
pealn30BbIBATHCS HA CEMUHAPCKUX M IMPAKTUYECKUX 3aHATUSAX. JlaHHbIE MCTOYHMKH HHpOpManuu
MOTYT OBITh TMPEACTABICHBI Ha OYMaKHOM W/WIHM JJIEKTPOHHOM HOCHUTENSX, B TOM YHUCIE, B CETH
Nurtepuer.



[IpenogaBarens GpopmyaupyeT 11esib paboThl C JAHHBIM U UCTOYHUKOM HMH(pOpMalUH, ONpeeseT
BpeMs Ha popaboTKy TOKyMEHTa U ()OpMy OTYETHOCTH.

Camo u B3aMMONPOBEPKA BBIITOJIHEHHBIX 33JaHUM Yallle BCErO HCIIONb3YETCS HA CEMHUHAPCKOM,
MPAKTUYECKOM U JIPYTHX BHUAAxX 3aHATUH. [IpoOiieMHas /cuTyaniioHHas 3a/1a49a JI0JKHA UMETh YETKYHO
(bopMyIUPOBKY, K HEl JTOJKHBI ObITh TOCTABIIEHBI BOIIPOCHI, OTBETHI HAa KOTOPbIE HEOOXOIUMMO HAlTH
U 00ocHOBaTh. KpuTepuu OICHKM MPABWIBHOCTH PEMICHUS MPOOJIEMHON/CUTYAITMOHHON 3al1adyu
JOJIKHBI OBITH MU3BECTHBI BCEM 00 y4aroIUMCS.

Opranusanus 4 pyKoBOJACTBO BHEAYAUTOPHOH padoThl

BueaynutopHas camocTosTenbHasi padoTa BBHIMNOIHSAETCS MO 33JaHUI0 MpernojaBarens, Ho 0e3
€ro HEMOCPEICTBEHHOI'O y4acTusl.

[Ipu mnpenbsBIeHUHM BHIOB 3aJaHUN HA BHEAYIUTOPHYIO CaMOCTOSITENIbHYIO paboTy
PEKOMEHIYEeTCSI HMCIOJIb30BaTh AU(PPEPEHIMPOBAHHBIN MOAXOM K YPOBHIO TMOATOTOBICHHOCTH
oOyuaromierocsi. [lepen BhIMONHEHHEM BHEAYAUTOPHOM CaMOCTOSITENbHONW pabOThl MperojaBaTellb
MPOBOJIUT KOHCYJIBTAIIMIO C OMPEJCICHUEM LIETU 3aJaHUs, €ro COJEP)KaHUs, CPOKOB BBIMOJHEHUS,
OPUEHTUPOBOYHOTO O0ObeMa pabOThl, OCHOBHBIX TpeOOBaHUI K pe3ynbTaTam padOThl, KPUTEPHUEB
OIICHKHW, (OpM KOHTPOJII W TIEPEeUHs JUTEpaTyphl. B mporecce KOHCYIBTAMHA TIPENOIaBaTellb
MpeIynpexIaeT O BOZMOKHBIX TUITMYHBIX OMIMOKAX, BCTPEUAIOIINXCS MPHU BBIMOJIHEHUN 33aJaHUsl.

Hnst  meroguyeckoro oOecreyeHuss M PYKOBOJACTBA CaMOCTOSITENBHOM  paboToil B
00pa30BaTeNbHOM YUPEKACHUH pa3padaThIBAlOTCS y4yeOHbIE TOCOOMS, METOAUYECKUE PEKOMEHIAINN
M0 CaMOCTOSITEJIbHOW MOJTOTOBKE K PA3JIMYHBIM BHAAM 3aHITHI C YYETOM CHEIUAIBHOCTU Yy4EOHOM
JTUCIUIIMHBI, OCOOCHHOCTEH KOHTHMHTEHTa CTYACHTOB, 00beMa U COJCpXKaHHUS CaMOCTOSATEIbHOU
pabotsl, GOpM KOHTPOJIS H T.II.

CamocTtosTenbHas paboTa MOXKET OCYIIECTBISITHCS UHAUBUIYATbHO WJIM TPYHIaMH CTYACHTOB
B 3aBUCHUMOCTH OT ILI€JM, 00beMa, KOHKPETHOM TEMAaTHUKH CaMOCTOATEIbHOW pabOThl, YpPOBHA
CJI0)HOCTH, YPOBHS MOATOTOBICHHOCTH 00yYarOIINXCS.

Bunamu 3ananuii 11t BHEAyIUTOPHOM CaMOCTOSITEIHHOM PaOOTHI MOTYT OBITh:

- JUIsL OBJAJIeHWs] 3HAHUSMU: YTEHHUS TEKCTa; COCTaBIEHHUS TIJIaHA TEKCTa, rpaduueckoe
M300paKEHUE CTPYKTYpPhl TEKCTa; KOHCIIEKTUPOBAHHME TEKCTAa; BBIMUCKA W3 TEKCTa; paboTa co
CIOBapsIMH M CIpPaBOYHHMKAM; y4eOHO-HcclefoBaTeibckas paboTa; HCHOIb30BAaHUE ayAno |
BHJICO3AINCEN, KOMITBIOTEPHOW TEXHUKU U IHTEpHET pecypcoB u ap.;

- I7IS1 3aKpeTJIeHHs M CUCTeMaTU3alliuy 3HaHMi: padoTa ¢ KOHCIIEKTOM JICKIIMH; IOBTOpHas paboTa
HaJ y4yeOHBIM MaTepuajoM; COCTaBJICHHE IUIaHA, TE3UCOB OTBETA; COCTaBJIEHWE Taduull, pedycos,
KPOCCBOPJIOB, TJjoOccapusl [UIsl CHUCTEMaTH3alliu Y4eOHOro Marepuana; H3y4YeHHE CIOoBapei,
CIIPaBOYHHMKOB; OTBETHl Ha KOHTPOJIbHBIC BOIPOCHI; aHAJTUTHYECKas 0O0pabOTKa TEKCTa; MOATOTOBKA
COO0O0IIIeHNH K BBICTYIUICHHUIO Ha CEMUHape, KOH(PEepeHIIMHU; TTOJTOTOBKa

pedepaToB, TOKIIAI0B; COCTaBICHUE OMorpaduii, 3aJaHU B TECTOBOM opMe U Ip.

- ana GOpMUPOBAHUS YMEHUW: pelIeHHe 3aJad W YOpaXHEHWH Mo oOpasily; pelieHue
BapUATHBHBIX 3371a4 M YIIPAKHEHUH; COCTABJICHUE CXEM; PEIICHUE CUTYAIMOHHBIX MTPOU3BOCTBEHHBIX
3a/1a; MOJITOTOBKA K JIEJIOBBIM U POJIEBBIM MI'paM; MPOEKTUPOBAHUE U MOJACIIUPOBAHUE PA3HBIX BUIOB U
KOMITOHEHTOB TPO(eCCHOHATBHON NIeATeTbHOCTH, MOATOTOBKA MPE3EHTAIlN, TBOPUYECKUX TMPOEKTOB;
MOJITOTOBKA KYPCOBBIX M BBITYCKHBIX Pa0OT; OMBITHO-IKCIIEPUMEHTAIbHAS paboTa; MPOSKTUPOBAHUE U
MOJICIUPOBAHNE PA3HBIX BUIOB U KOMIIOHEHTOB MPO(PECCHOHAITBHON EATETLHOCTH H JIp.

Jns  obecrieueHuss BHEAyIUTOPHOM  CaMOCTOSITENBHOM  pabOThl MO  JUCIUILIMHE
mpernoaBatesieM pa3pabaTbiBaeTCs TEPEeUeHb 3aJaHuN JIJIT CaMOCTOSITEIHPHOW pPaOOThI, KOTOPBIH
HeoOxoauM 715 3 PEKTUBHOTO YIIPABICHHUS JAHHBIM BUAOM yUeOHON ASSITETFHOCTA 00YyUaOIUXCsl.

[IpenomaBaTenb OCYIIECTBISET YIPABJICHUE CAMOCTOATEILHON pab0TOM, peryupyeT ee 00beM
Ha OJJHO y4eOHOE 3aHSATHE U OCYIIECTBISET KOHTPOIb BBHIMOTHEHHUS BCEMHU CTYACHTaMU TPymmbl. J[ist
ynoOcTBa TMpernojaBaTesib MOXET BECTH BEJOMOCTh YYeTa BBIINOJHEHUS MHMHHMYyMa 3a/laHui,
HEOOXOUMBI JUIS JOMYCKa K UTOTOBOM aTTECTAlUU MO TUCITUILINHE.

B mponecce camoctosiTenbHONM pabOThl CTYAEHT MPHOOpPETaeT HAaBBIKM CaMOOpTraHHU3aliH,
CaMOKOHTPOJIS, CAMOYTIPABICHUSI U CTAHOBHUTCS AKTHBHBIM CaMOCTOSITEIIBHBIM CYyOBEKTOM Y4eOHOI
JIeATEIbHOCTH.



CTyaeHT caMOCTOATEIIbHO OMPEJEISIET PeKUM CBOCH BHEAYJIUTOPHOW pabOThl U Mepy Tpyaa,
3aTpavYuBacMOIro Ha OBJAaJCHHUC 3HAHWUAMU W YMCHUSAMU I10 Ka)KHOﬁ JUCHUIIIIMHE, BBIIIOJIHACT
BHEAYJIMTOPHYIO paboOTy MO UHAWBUIYaJbHOMY IUIaHYy, B 3aBUCUMOCTH OT COOCTBEHHOM MOJTrOTOBKH,
Oro/KeTa BpEMEHHU U APYTUX YCIOBUH.

E>kemHEBHO CTYAEGHT [OJDKEH YJENATh BBIIIOJHEHUIO BHEAYAUTOPHON CaMOCTOSITENbHOM
paboThI B Cpe/IHEM HE MEHEE 3 4acoB.

[Ipy BBINONTHEHUH BHEAYAUTOPHONM CaMOCTOSITENIbHON pPa0OThl CTYIEHT HMEET IpaBo
oOpamarbesi K MPEMoAaBaTeNi0 32 KOHCYJIbTALMEH C IEeTbI0 YTOYHEHUS 3alaHusl, (OpMbI KOHTPOISA
BBIMIOJTHEHHOTO 3aJaHusl.

6.3. Marepuaabl Js1 NPOBEJEHUS] TEKYIIero M MPOMEXKYTOYHOr0 KOHTPOJIS 3HAHMM
CTY/IEeHTOB
BapuaHTbl KOHTPOJBLHBIX PadoT.

Konrtpoabnas padora Ne 1.

Haiitu HOJT (6188,4709).

125
Pa3noxuth B HEMpepBIBHYIO APOOb o = o

HaiiTn kaHoHMYeCcKOe pasyiokeHue yncia 125!
Borauciuts 7(a) u S(a), a =2800.
Haiitu ¢ (5040), u(147) u n(143).

agbrw NP

Konrtpoabnas padora Ne 2.

=

Pemmuts cpaBrenue 256x = 179 (mod 337).
2. Pemmts cucremMy cpaBHEHHIA
x = 3(mod 8),x = 11 (mod 20), x =1 (mod 15).

3. Pemmrts cpaBuenue 9x? +29x +62 = 0 (mod 64).

Konrtpoabnas pa6ora Ne 3.

VKa3aTh 4UCIIO PELICHU CPABHEHHUS:
a) x? = 5(mod 73),

6) x? = 3(mod 75),

B) x? = 226(mod 563),

r) x> = 429(mod 563).

KonrtpoabsHnas padora Ne 4.
1) loka3atb, uto (4 n + 15n-1) ~ 9 ipu V n €N;
2) Haiitu HOJ] uncen 529, 1541 u 1817.
3) Haiitu HOK uwncen 684 u 3131.
4) TIpoCcThIM MM COCTaBHBIM SIBJIsIETCS Yuciio 18977

5) C xakuM moka3aresieM CTETIIEH! BXOIUT 3 B KaHOHUYECKOE pasyioxeHue yucia 40! ?



KonTpoabsnas padora Ne 5.

1) Pernte cpaBHenue 14x=7 (mod 101).

2) Haiitu

OCTaTOK, MOJy4aeMblil ipu AesneHuu 53 117 na 11.

3) Haiitu nBy3HauHOE YKCIIO, CpaBHUMOE ¢ 2 10 MOAy/IsiM 3 1 7 1 ¢ (-2) mo moayito 11.

4) Pemnts B 1enbix uncnax: 53x+ 17y=25

5) Jokazatb, uto (2 5n -1) ~31 npu V n eN.

13.

14.
15.
16.
17.

18.

19.
20.
21.
22.

23.
24.
25.
26.

27.

28
29
30

BOHPOCLI K 3K3aMEHYy:

HanpasnenHsle oTpe3ku U BeKTOpbl. CI0KEeHHEe U BBIUNTaHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa HAa YHCIO M €ro cBoWcrBa. Teopema O KOJUIMHEAPHBIX
BEKTOpaXx.
JInHelHO 3aBHCHMBIE CUCTEMBI BEKTOPOB M MX CBOMCTBA. PasiiokeHue BeKTOpa
IUIOCKOCTH 110 BeKTOpaM 6a3uca. Teopema 0 KOMIUTaHAPHBIX BEKTOpaXx.
Paznoxxenue BekTopa npocTpaHcTBa [0 BEKTOpaM Oasuca.
JluHeliHble onepaluy Hajl BEKTOPaMHU B KOOP/MHATAX.
®opmyisl Iepexoa OT oAHOro O6asuca k Apyromy. CBoMCTBa MaTpHUIIbI IEPEXO0/IA.
OpueHTanus IIOCKOCTH U IPOCTPAHCTBA U €€ CBONCTBA.
OpueHTHpOBaHHbIE YIJIbl HA IUIOCKOCTH U UX CBOWCTBA.
CkansipHoe Mpou3BeIeHNEe BEKTOPOB U €0 CBOMCTBA.
. BektopHOe npou3BeieHuEe BEKTOPOB U €T0 CBOMCTBA.
. CMemaHHOe IPOU3BEIEHUE BEKTOPOB U €0 CBOMCTBA.
. A¢pduHHBIE U TIPSIMOYTOJIbHBIE I€KapTOBbl KOOPJAWHATHI TOYEK Ha IJIOCKOCTH U B
npocTtpascTse. [IpocTeiimue 3agaun B KOOpAMHATAX.
VYpaBHenune mpsMoil B adduHHON cucTeMe KoOpAMHAT Ha Tuiockoctu. Oobiee
YPaBHEHHUE NPSIMOH.
B3aumHoe pacnionoxeHue nNpsiMbIX Ha MIOCKOCTH.
['eomeTpruyeCcKuii CMBICI IUHEHHOTO HEPABEHCTBA C JBYMS HEM3BECTHBIMHU.
VYroa Mexay npsIMbIMU U PacCTOSIHUE OT TOYKH JI0 PSMOM Ha MJIOCKOCTH.
VYpaBHeHHUE IUIOCKOCTH B MpocTpaHcTBe B adduHHON cucteme koopauHar. OOrmiee
ypaBHEHHUE IUIOCKOCTH B IPOCTPAHCTBE.
B3aumHoe pacnonokeHue AByX IUIOCKOCTEM B IpocTpaHcTBe. ['eomerpuueckuit
CMBICT JIMHEHHOIO HEPaBEHCTBA C TPEMs HEM3BECTHBIMHU.
VYTroa Mexkay IIIOCKOCTSMU M PACCTOSIHUE OT TOUKHU JI0 INIOCKOCTH B IIPOCTPAHCTBE.
O61ue, napameTpUyecKrue U KAHOHUYECKUE YpaBHEHUS MPSMOIl B POCTPAHCTBE.
B3aumnble pacnionoxeHus NpsMON U INIOCKOCTH B IPOCTPAHCTBE, ABYX MPAMBIX.
Yron mexay npsSMod U IUIOCKOCTbIO B MPOCTPAHCTBE, MEXKIY IBYMS NPSIMbBIMH.
@opMynbl UIsl BBIUMCIEHHUS PACCTOSHUM OT TOYKHM 10 NPSAMOM U MEXIY IBYMS
IPSIMBIMU B IPOCTPAHCTBE.
DJUINTIC ¥ €T0 CBOWCTBA.
l'unep6ona u ee cBoiicTBa.
[Tapabona u ee cBoiicTBa. IloisipHble ypaBHEHUS KPUBBIX BTOPOTO MOPSIKA.
VYopouieHue ypaBHEHUsI KPUBOW BTOPOTO MOPSKA C MTOMOIIBIO IIOBOPOTA CUCTEMBI
KOOp/IMHAT.
VYnopouieHue ypaBHEHUs KPUBOW BTOPOrO IOpsiIKa C IOMOILIBI0 NapauleIbHOTO
nepeHoca CUCTeMbl kKoopauHat. Kimaccuukanus 3TUX KpUBBIX.
. AcUMNTOTHYECKHE HAIIPABJIEHUSI KPUBOI BTOPOIO NOPSIKA.
. LleHTpbI 1 KacaTeabHbIE KPUBBIX BTOPOTO MOPSIIKA.
. JlnaMeTpbl ¥ cONpsKEHHBIE JUaMETPhl KPUBOM BTOPOTO MOPSIIKA.



31. lunuHaapuyecKue 1 KOHWYECKUE MOBEPXHOCTH B IIPOCTPAHCTBE.
32. TloBepXHOCTHU BpalIeHUsI B IPOCTPAHCTBE.

33. Danuncouabl ¥ TUIIEPOOTIONABI U UX CBOMCTRA.

34. Tlapabonouabl 1 UX CBOWMCTBA.

Koumpom; 0C60€HUA Komnemenuuﬁ

Ne Bun xontpons KoHtponmpyemsie paznensl Komnerennum,
n\i KOMIIOHEHTBI KOTOPBIX
KOHTPOJIUPYIOTCS
1 AynuTtopHas Pasnen 1- Paszpen 10 OIIK-3, [IK-1

KOHTp.paboTa(mpoB
€pKa U OIICHKA)

2 Teopernueckuii Paznen 2 OIIK-3, TIK-1

TECT

3 CamocTosITeIbHOE Paznen 1- Pazmen 10 OIIK-3, TTIK-1
pelieHne
NPaKTUYCCKUX
3a1aHUI
(ayautopHast)

5 JK3aMEH B Paszmen 1 - Pazgen 10 OIIK-3, TIK-1

1 cemectpe

7. YueOHO-MeTOAUYECKOE M MAaTepHAJIbHO-TEXHHYECKOe olecrneyeHne AHCHMILINHBI
(MoayJIfl) aHAJIMTHUYECKAS TeOMeTPHUs
[lepeueHr OCHOBHOW W JOMOJHUTEIBHONW YUeOHOW IUTEpaTyphl, HEOOXOAUMOHN MJii OCBOCHHUS

JUCIUITIINHBI (MO,Z[YJBI) AHAJIUTUYCCKAA TCOMCTPUL.

K ocHOBHOI (00si3aTenbHON) JUTEpaType OTHOCATCS Y4YEOHUKH, ydeOHble MOCOoOWs, y4eOHO-
MeToMYecKass JUTepaTypa U MOHOTpaduu, H3YYCHHE KOTOPBIX SBISETCS OO0S3aTENbHBIM IS
OBJIAJICHUS 3HAHUSMHU B TIOJTHOM O0BEME IO JUCIHUIUIMHE B COOTBETCTBUU C JaHHOU mporpammoit. K
OCHOBHOI1, Mpexk/ie BCero, OTHOCUTCS JUTeparypa, uMeromas rpu¢ MunuctepcTtBa o0pa3zoBaHUs U
Hayku Poccuiickoit ®eneparun uium  Y4eOHO-METOAMYECKOTO OOBEIWHEHUS, PEKOMEHIYIOITUX
W3/IaHUE K MCITOJIb30BAaHUIO B yueOHOM Tporiecce. B crucke OCHOBHOW JTUTEPATYyphl YKAa3bIBAETCS HE
OoJiee MATH WCTOYHMKOB, MMEIOIIMXCA B JIOCTAaTOYHOM KoyimuecTBe B (onme Oubmmorexu. Ecim
JOCTYITHA JJIEKTPOHHAS BEpCUsl y4EOHHMKOB, y4e€OHBIX MOCOOWMW M T.H., CIIEAyeT yKa3aTh IJs HHX
pEeXUM J0CTyTIA.

K J1omnomHUTENnsHONM OTHOCUTCS JIUTEpaTypa, peKOMEHJayeMmas OakajlaBpaM, Marucrpam Jyis
CaMOCTOSITENIbHOTO W3YYEHHUs MpPHU BBIIOJIHEHUH KYpPCOBOTO IMpoeKTa (paboThl), y4eOHON HaydHO-
UCCIIEIOBATEIbCKOW paboThl, NpU HamMcaHUM pedepaToB, [UIs IOATOTOBKM K CEMHUHapam,



IPaKTUYECKUM 3aHATHAM, J1a0OpaTOpHbIM PaboTaM M JAPYTHMM y4eOHBIM 3aHATHAM, a TaKkKe s
yIIIYONeHHsI U PaCIIMPEHUs 3HAaHUH 110 JTaHHOM TUCLIUTUIMHE.

Bce WUCTOYHMKM B  OCHOBHOM M  JIONOJHUTEIBHOM JIMTEpaType JAlOTCs C  MOJHBIMHU
OoubmorpagUuecKUMH ONMUCAHUSIMH B COOTBETCTBHHM C POCCHWCKAM HIIM 3alaJHbIM CTaHIapTaMu
oopmieHus.

Jis Mmaructpatypbl 00s3aTeIbHO HAJTMYUE JTUTEPATYpPhl HA AaHTJIMHCKOM SI3bIKE.

7.1. YueOHas qureparypa:
OcHoBHas JuTepaTypa

1. YmuoB A.E. AHanuTHueckas reOMeTpus U JIUHEHas anreopa
yaebnoe mocodbue M.: MOU. 2009.-469 c.

2. Kum I' /1., Kpuuxos JI.B. Anrebpa n aHanuTHYECKast TEOMETPHS:
Teopemsl u 3a1aun. Tom 1. M.: [lnanera 3nanuit, 2007.-469 c.

3. CmupnoB FO.M. «COOpHUK 337124 110 AaHATTUTHYECKON TeOMETPUHU U

nuHenHou anredpe» - M.: Jlotoc, 2005-372 c.
JlonoIHUTeIbHAS JTUTepaTypa

1. Pozepnopu 3.P. Teopus moBepxHoCTel. 2-0€ U3/1aHUE.,
nepepabotka u jon. M.: ®DUIMATIINUT, 2006.-304 c.

2. bocc B. Jlekiuu o maremaruke. T.13: Tonomnorus.- M.: KHuKHBIIH
oM «JIubpoxkom», 2009-216 c.

3. Bupo O.41., IBanos O.A., Heuseraesa H. FO. Xapnamos B. M.
DnemeHnTtapHas Tonojorus,- M.: MIJHMO, 2007.- 446 c.

4. Antonos B. U. u ap. JIuneiinas anredpa 1 aHaTUTHYECKAs
reometpus. OnopHslid KOHCHEKT.- [Ipocnekr, 2011.-139 c.

5. bexnemumena /[.B. Kypc ananutuyeckoil reoMeTpuu U TMHEHHON
anreopsl.-10-e uzn., ucnp.- M.: DUSMATIINT,2005.- 304 c.

6. EpumoB H.B. Kpatkuii kypc anHanmuTuueckoit reomerpun: Y4uebHoe
nocobue. 13-e uznanue,crepeot.- M.: DUSMATIIUT, 2005r.- 166¢.

7. JTabapckuit M.I'. BektopHas anreopa u ee npuiaoxenus. Web,

2010r.- 166 c.



8. IlpocBaros I'.1. Jluneiinas anrebpa u aHaTUTHYECKasi TEOMETPUS:
3amaun u pemeHust. — M.: Ansda-IIpecc, 2009r.- 208 c.

9. YmuoB A.E. AnanuTudeckas reOMeTpus U JuHEelHas anreopa.
Vuebnoe mocoodue.- M.: MOTH, 2009r.- 57- c.

10. Kum I'.J1., Kpuuxos JI.B. AnreGpa u ananutudeckas reoMeTpusi:
Teopewms! u 3anauu. Tom 1. M.: [Inanera 3nanuii, 2007.-469 c.

7.2. UaTepHeT-pecypchbl
[Tockonpky B HacTosmiee BpeMs MpH padoTe ¢ HHPpOpMaIMell MUPOKO UCTOIb3YIOTCS PeCypChl

TEJIEKOMMYHHUKAIIMOHHON cetn «MHTepHeT» (nanee — cerb «VHTEpHET»), TO cleayeT yKa3aTh
HepevyeHb CaiTOB, MCIOJBb3YIOIUXCA JUIs IOJYYEHHUS [OMOJIHUTENbHBIX 3HAHMM MO H3ydaeMon
mucuuiuiHe. Takke ciaelyeT ykas3aTh aJpec caiiTa, coaepkallero yueoHyro HHPOpPMaLHUIo 0 Kypey
(TIpu €ro HAJTMYWH ), TPUHIUITBI pa3MEIIeHUs] B HeM HH(OpMaIuu 1 criocoObl padOTHI C CAHTOM.

Ne HaszBanue JJIeKTPOHHBII ajpec Coaep:xanue
1. Exponenta.ru www.exponenta.ru Ha caiite pa3menieHs! 2IeKTPOHHBIC YIeOHHUK,

CIPAaBOYHHKH, CTAThH, IPUMEPAMU IIPUMEHEHHUS
MaTeMaTHYECKHUX ITaKETOB B 00pa30BaTEIbHOM
npolecce, IeMO-BEPCUH I O IyJISIPHBIX
MaTEMaTHYECKHUX ITaKEeTOB, 3JIEKTPOHHBIEC KHUTH U
CcBOOOJTHO pacpoCTpaHsIeMble IPOrPaMMBI.

2. Math.ru www.math.ru MaTeMaTHYeCKHi CaiT ISl IKOJILHUKOB,
CTYJEHTOB, YUHUTEJEH U BCEX, KTO MHTEPECyeTCs
MAaTeMaTHUKOM.

3. MaremaTtuka www.mathematics.ru [ YueGHsiii MaTeprai 110 pasindHbIM pasjieliam
MaTEeMaTHKH.

4, MaremaTuka 119 www.xplusy. isnet.ru  |ComepkuT GOIBLIOE KOJIUYECTBO BUAEONEKIINN 115

CTY/ICHTOB M Mpouee. IIKOJIbHUKOB, a0UTYPUEHTOB U CTYJCHTOB T10

MaTeMaTHKe U (U3HKe.

5. Poccuiickoe oopa- www.edu.ru ®denepalibHbIN 00pa30BaTeIbHBIN TOPTAT:

30BaHHeE. YUpEXJIEHUs, TPOrpaMMBbl, CTaHIapThl, BY 351, TecThI

EI'D.

7.3. IIporpaMmmHoOe obecnieyeHue:
1. Microsoft Excel
2. Microsoft Word
3. Microsoft PowerPoint

7.4. MarepuajibHO-TeXHHYECKOe o0ecrieyeHue

B opranmzanum yueOGHOTO mporiecca HEOOXOAMMBIMH SIBIISIOTCS CPEACTBA, OOECIEUMBAIOIINE
ayJIMOBU3YyalIbHOE BOCIPHATHE y4eOHOro Mmarepuaia ( CIEeNHaTM3HPOBAHHOE JIEMOHCTPAMOHHOE
o0opymoBaHue):

1.Jlocka u men (unu 60Jee COBpEeMEHHBIC aHAJIOTHUH )

2. KOMITIbIOTCPHBIC U MYHBTHMCHHﬁHBIC TEXHOJIOTUHN

3.MUKpPOOH ¥ COOTBETCTBYIOIIME YCTAHOBKH (i1 pPabOThl B OONBIIMX ayJUTOPHUAX C
MHOTOUYMCIIEHHBIMU TPYIIIIaMU CTY/IEHTOB)


http://exponenta.ru/
http://www.exponenta.ru/
http://math.ru/
http://www.math.ru/
http://www.mathematics.ru/
http://www.xplusy/
http://isnet.ru/
http://www.edu.ru/

PabGouas mporpamma JUCHUIUIMHBI AHAJMTHYECKAs] T€OMETPUS COCTABJIICHA B COOTBETCTBUU C
tpeboBanusiMu OI'OC BO mno nanpasnenuto noarotopku 01.03.01 « Maremarukay, yTBEpKIACHHOTO
npukazoM MunucrepctBa oOpa3zoBaHuss u Hayku Poccuiickoit ®enepaunu ot 10.01.2018r Ne§, c
yaeroM pexkomenaainuii OITOIl nanpaBnenust 01.03.01 MaTtemaTtuka, mpoeCCHOHAIIBHOTO CTaHIapTa
01.001 OGOpazoBanue, yTBEpkKACHHOTO NPHUKAa30M MHHHUCTEpCTBA TpyJda U COLHMAIBHOM 3alIUTHI
Poccuiickoit ®enepanyu ot 18.10.2013r No544H.

[TporpamMmmy cocTaBuI:

Cr.npenogaBatens kadenpsl «MaTemaTudeckuid ananus» O3noesa E.B.

[MporpamMma omoOpeHa Ha 3acenannu kadenpsl «MareMaTH4ecKuil aHaIn3»

IIporokon Ne9 ot «24» mas 2022r

[Iporpamma ono6pena YueOHO-METOIUIECKUM COBETOM DU3NKO-MaTeMaTH4ecKoro GakyabTeTa

npotokoa Ne 10 ot «22» wutons 2022 r.

[Tporpamma paccMOTpeHa Ha 3ace[JaHuU Y Ye0HO-METOAMYECKOTO COBETa YHUBEPCUTETA

npotokod Ne 10 ot «29» wutons 2022 r.



CBeneHusi 00 yTBep:KIeHMH TMPOrpaMMbl HA oO4YepeaHOH Y4YeOHbId Irox M PpPerucTrpanuu
H3MEHEeHU

YyeOHblii Penrenue BHecennble u3MeHeHUS IMonmuce 3aB.

TOJI Kadenpsl kadenpoit
(Ne mpoTokona, nata)







