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1. Ilean ocBOEHMSI AUCHMIIJIMHBI

Uenb Kypca aHannTU4ecKom
MaTeMaTMYECKOro annapata OCHOB aHa/MTUYeCcKoM

reomeTpunnm COCTOUT B OCBOEHUUN TeopeTUn4YeCKnx MONOXKEHUN W

reoMeTpun, MMEKLWMX NPUIONKEHUA MpU

peleHnn NPUKNaAHbIX 33434, BCTPeYalwmxca nNpu aHannse 60ablIMX MacCMBOB WMHOpMaLuM B
MHPOPMATHKE, SKOHOMMUKE, COLMONOTUN, TEXHUYECKOM MOHUTOPUHIE N APYTUX UCCAeA0BaHUAX.

Ilepeyens mnpodecCHOHAIBHBIX CTAHIAPTOB, 0000IIEHHBIX TPYAOBBIX (QYHKIHMHA H TPYAOBBIX
(pyHKIHIi, COOTBETCTBYIOIIUX NPO(ecCHOHATBHOM 1eATeJbHOCTH BHIMYCKHUKOB

HaunmenoBanue qokymeHTa Kon HanmenoBanmne 06a30B0O# IpymMITbI, JOMKHOCTH
(npodeccun) UK CIICIUATEHOCTH
OK3 2320 IIpenonaBarenu B cpenHei MIKoIIe
2340 IIpenogaBarenu B cUCTEME CIIEIIMAIBHOTO
o0Opa3oBaHus
Koa n O0001IeHHbIE TPYAOBbIE GYHKIMH Tpynossbie pyHKIUM
HaMMEHOBaHHE Kon HaunmenoBanue Yposens HaunmenoBanue Kon Yposens
npogecCHOHATBLH KBaIN(UKa (moxypoBen
oro 10107 b)
cTaHaapra KBaJu(puka
000

01.001 Ilegaror Ilenarornueckas Oo6menenarornuec| A/01.6
(memarornueckas JIeSITENIbHOCTD 1O Kast QyHKIHSL. 6
JIEATENBHOCTD B HNPOEKTUPOBAHUIO U O6yuenue
JIOITKOJIFHOM, peanuzanuu BocnurarenpHasa A/02.6
HaYaJIbHOM 00pa3oBaTeIbHOTO JEATETFHOCTh 6
o0reM, A | Tporecca
OCHOBHOM 0011IeM, 00pazoBaTeNbHBIX 6
cpemHeM o0IeM OpraHU3aINAIX PaszBuBaromas A/03.6
00pazoBaHUN) JIOITKOJIBHOTO, JesATeIbHOCTh
(BocruTaTenn, Ha4aJabHOTO O0IIero, 6
YYUTEIb) OCHOBHOT'O 00IIETO,

CpemHero oomero

00pazoBaHus

[legarornueckas [Menarornueckast

JIeSITEIIbHOCTD TI0 JESATENLHOCTD TI0

MIPOCKTUPOBAHUIO H peanm3anuu

B | peanmsaunu 6 mporpamm B/03.6 6

OCHOBHBIX OCHOBHOTO U

0011e00pazoBaTeNbHBIX CpeIHero

porpamm o01mero

o0Opa3oBaHus




Mecto nucuuniunsl B cTpykrype OIIOII 6akanaBpuara

AuncumnnmHa «AHanuTUYecKaa reomeTpua» OTHOCUTCA K 6a30BoI YacTu I'IpOd)eCCVIOHal'IbHOI'O

UMKNa MaTeEMATUYECKNX N eCTECTBEHHOHAY4YHbIX AUCLUNNNH.

OcBoeHMEe AUCUMMINHBI «aHANUTUYECKas FreoOMeTpUa» ONMPaeTcs Ha MNPOMAEHHble pasgenbl

LUKOZIbHOIO Kypca MaTeMaTUKM U ABAsieTcs HeobXxoAMMOoM OCHOBOW ANA NOCNeayloLWero M3ydyeHus

avcumnimH 6a3oBoi M BApMaTMBHOM YacTh NPodeCcCMOHabHOro LUUKAa.

3. Pe3yabTaThl 0CBOEHMS AUCHUILIHHBI (MOIYJIA) AHAIMTHYECKAS] TeOMeTpus
[Ipouiecc wu3ydeHUs MOUCUUIUIMHBI HampaBieH Ha (GOPMUPOBAHHUE »JJIEMEHTOB CIEIYIOIINX
koMmrieteHmit B cootBercTBrM ¢ ®I'OC BO 1o nanHoMy HamnpaBJIeHUIO:

Kon HaumenoBanue
KOMIIETEH- KOMIIETEHIIUH
02078
OIIK-3 CriocoGeH HCToNb30BaTh B
MeJarorH4ecKon
JeSITeIbHOCTH Hay4YHbIe
3HaHUS B chepe MaTeMaTHKH
1 nH()OpMATUKH
[K-1 CrniocobOeH ornpeaenuThb

obmue hopmbl 1 3aK0-
HOMEPHOCTHU OTAEIBHON
npeIMeTHON obmacTu

I/IHI[I/IKaTOp JOCTHXKXCHHUS KOMIICTCHIIUU
(3aKperICHHBIN 33 TUCITUILIHHON )

OIIK 3.1: 3HaeTr OCHOBHBIE HAIlPaBJICHUS U
po0OJIeMaTHKy COBPEMEHHON MaTeMaTuKU

OIIK 3.2: VYwmeer pemiaTh UCCIIEIOBATEILCKUE Ma-
TEMaTUYECKUE 3a7a4d Ha OCHOBE KOHCTPYUPOBAHUS
HOBBIX WM PEKOHCTPYKIIMH YK€ U3BECTHBIX CITIOCOOOB U
IIPUEMOB

OIIK 3.3: Bnageer MeTOogaMHU MaTeMaTHUECKUX
HCCIIeTOBaHUM

[IK-1.1: 3HaeT 0COOCHHOCTH COBPEMEHHOTO 3Tara
pa3ButHusi 00pa30BaHUs B MHUPE, 3TAIlbl PA3BUTHUS
MaTEeMaTHKH.

[IK-1.2: Ymeer  cucremHO aHaJIM3UPOBATh
nH(pOpMaInIo, CONIOCTABIISTh, 1€TaTh BEIBOIBI

[1K-1.3: BrnaaeeTr cOBpeMEHHBIMU METOaMH,
METOJIOJIOTUEN HAyYHO-HUCCIIEIOBATENBCKON €SI TETbHOCTH
B 00JIaCTH MaT€MAaTUKH, IEMOHCTPUPYET TOHUMaHUE
oO0Iel CTPYKTYPBI IaHHON AUCITUTUTHHBI.

4. CTpyKTypa U copep:KaHMe JUCHUMILIUHBI (MOAYJIAA) AHAJIUTHYECKAS TeOMeTPUs
4.1. CTpyKTypa IUCHUILIHHBI (MOXYJIA)
OO0mias TpyJ0€MKOCTh JUCIUIUIMHBI COCTABIISIET 6 3a4€THHIX enuHull, 216 Jacos.

Bun yuyeoHoii pa6oThl

Bcero IMopsiakoBbIii HOMEp ceMecTpa

OO01mas TpyI0eMKOCTh JUCITUTUINHBI BCETO (B 3.€.), B TOM 53.e.

YHCJIC:

KypcoBoii mpoekr (pabota)

HE NIPEeIyCMOTPEHO

AyYIHMTOpHBIE 3aHATHS BCETO
(B akajz. yacax), B TOM YHUCJIE:

68 68




Jlexun 36 36
[TpakTHUyecKue 3aHATHsI, CEMUHAPBI 32 32
JlaGopatopHblie paboThI

CamocrosiTenbpHast paboTa Beero (B akajl. 4acax), B TOM YHCIIE: 85 85
KCP

DK3amMeH

O01mas TpyI0eMKOCTh AUCIUTUIHHBI 180 180

No/

HanmeHnoBanue
pa3memnoB U TeM
JUCIATUTAHBI (MOYJIST)

ceMecTp

Buapl yueGHOIT paboThI, BKIFOYAst

CaMOCTOATENBHYIO Pa0OTY CTYJEHTOB U

TPYAOEMKOCTH (B Yacax)

AynuropHas pabora

pabora

CamocTosgTeabpHas

@DOopMBI TEKYILETO KOHTPOJISL
yCIeBaeMoCTH (110 HeACISIM
cemectpa). POPMBI MPOMEXKYT.

aTTEeCT

BCETO

IIpakT. 3agsaTus
JlaGopar. 3a"saTus
Jp.BUabl KOHTAK. pao.
Kvpcos. pad(.mpoexr)
TTonroroBka k 9K3.

JICKOIUHU

Ilovrue BUIOBI

CobecenoBanue

Konoxsuym

IIpoBepka TecToB

IIpoBepka KOHTD.DaG

IIposepka pedepara

IIpoBepka acce u

Kypcosag pabora

Pa3nen 1. KoopaunaTtsl Ha
NPSAMOi U IJIOCKOCTH.

(= 2]
Bcero

N
=

1.1

Ocbp u otpe3ku ocu. Koopaunatst
Ha npsMoil. Yucnosast oCk.
JlexapTOBBI IPSIMOYTOJIbHBIE
KOOPJMHATHI Ha MIIOCKOCTH.
TlonsiTe 0 AeKapTOBBIX
KOCOYTOJIbHBIX KOOp/IMHATAX.
[NomnstpHbIE KOOPAMHATEL.
AduHHBIE 1 IPIMOYTOJIBHBIE
JEKapTOBBI KOOPJUHATHI TOYEK Ha
IUTOCKOCTH U B IIPOCTPAHCTRE.
IIpocreiimue 3agaun
AHAIIUTUYECKOU FEOMETPUH.
YpaBHeHUSs JIUHUHN U
noBepxHoctel. [lonsipabie
KOOPJMHATHI TOYEK INIOCKOCTH.

Paznea 2. IlpocTreiimue 3axaun
AHAJIUTHYECKOW reoMeTpPUH Ha
TJIOCKOCTH.

2.1

IIpoexuus orpeska. Paccrosinue
MEXITy ITBYMS TOUKAMH.
Brruucnenue miomaau
TpeyrojbHuKa. JleaeHue oTpeska
B JAaHHOM OTHOLICHHH.
IIpeobpa3oBanue eKapTOBBIX
KoopauHAT( P MapauieIbHOM
CIBUTE OCEM, MpHU MOBOPOTE OCEH,
Ipu U3SMCHCHHWH Havajla
KOOpJAMHAT U TIOBOPOTE OCei).

Pa3nen 3. YpaBHeHue JIMHUH.

3.1

[onsiTre ypaBHEHUS THHUH.
[TpumMeps! 3a1aHMsI TMHUN IPU




oMoy ypasHeHui. [Ipumepst
BBIBOJIA YPaBHEHUH 3apaHee
JAaHHBIX JIMHAH. 3a71a4a o
NIEPECEUEHUN IBYX JIMHUM.
[TapameTpuueckue ypaBHEHHUs
JIMHUHU. AnreOpaniecKue JTMHNUH.

Pasnen 4. JIuHUM MePBOTo
NopsAIKA.

4.1

VYrnoBo# koaddurment.
VYpaBHEHHE NPIMOH € YITIOBBIM
koadunueHTom. Beraucienue
yIia MeXIy ABYMsI IPSIMBIMH.
VYcnoBust napaieIbHOCTH U
MIePIEHANKYIIIPHOCTH ABYX
npsmbIX. [IpsiMast kak TuHUS
mepBoro nopsigka. Obmiee
ypaBHeHHe npsaMoil. Hemonnoe
YpaBHEHHE NIEPBOH CTEIIEHH.
YpaBHEHHE NPSIMOIT «B OTpPE3KaAX».
CoBMecTHOE HCCIeI0BaHNE
YpaBHEHUH ABYX MPSIMBIX.
HopmanbsHoe ypaBHEHUE IPSIMON.
3aja4ya BEIYHUCICHUS PACCTOSHUS OT
TOYKH J10 IIPAMOH. YpaBHEHHUE
Iy4Ka OpsIMBIX. Y PaBHEHUE
npsiMOH B apUHHOI cucTeme
KoopauHat. ['eomeTpuueckuit
CMBICJI JINTHEWHOI'O HEPaBEHCTBA C
JIBYMS HEM3BECTHBIMHU. Y paBHEHHE
MIPSIMOI! B IPSIMOYTOBHOM
JICKapTOBOI cCHCTEMe KOOPIUHAT.

Paspen S. I'eomerpuyeckue
CBONCTBA JIUHUI BTOPOrO
nopsaka ( KpuBbie BTOPOro
NnopsiAKa).

10

5.1

Onurnc. OnpeseneHue dUTIIca u
BBIBO/Jl €T0 KAHOHHUYCCKOI'O
ypaBHeHus. MccnenoBanue hopmsl
AIIHIca. DKCIEHTPUCUTET
ajuaca. PanyonanbHbie
BBIpaXKEHUsI (DOKAJIBHBIX PaIyCOB
amunca. [locrpoenue smumnca mo
toukam. [lapamerpuueckue
YpaBHEHHS JJUIUIICA. DJUTUIIC KaK
MIPOEKLIUS OKPY>KHOCTH Ha
IUIOCKOCTB. DJUIHIIC KaK CeYeHHe
Kpyraoro uuwiusapa. ['mnepoona.
OmnpenesneHre TunepOoIIbl U BBIBOJ
€e KaHOHMYECKOr0 ypaBHEHMSI.
Hccnenoranue GopMbl TUIEPOOIIHL.
JupexTpucsl auunca u
runepbossl. [lapabosa. I[TomspHbie
YpaBHCHUA KPUBBIX BTOPOT'O
nopsanka. llpusenenue kpuoi
BTOPOTO TOpsiAKa K
KaHOHUYECKOMY BUJY.




ACHMITTOTHYECKNE HAPaBICHUS
KpuBOH BTOpOro nopsuka. Llentp,
KacaTeJIbHbIC U THaMeTPhl KPUBOM
BTOPOTO MOPSJKA.

Paspnen 6. Hexoropsie
npocreiiiiue 3axavu
AHAJINTHYECKOH reoMeTPUM B
NPOCTPAHCTBE.

10

6.1

JlexapToBbI MPSMOYTOJIBHbBIE
KOOPAMHATHI B IPOCTPAHCTBE.
[MonsiTre cBOOOHOTO BEKTOPA.
IIpoexiuu BekTOpa Ha OCh.
IIpoexuuu BekTopa Ha OCU
xoopauHat. Hanpasnaromnue
KOCHHYCBI. PaccTosiHHEe MexX Ty
JBYMs TOUYKaMH. J[eneHue oTpeska
B JJAHHOM OTHOIICHHU.

Paznen 7. Jluneiinble onepanuu
HA/l BEKTOPaMHU.

10

7.1

OrmpeneneHue JUHEUHBIX
orepalii 1 OCHOBHBIE CBOMCTBA
JIMHEHHBIX onepanuii. PasHocTh
BeKTOpOoB. Bekroprl. Cnoxxenue u
BBIUUTAHUE BEKTOPOB. Y MHOXEHHUE
BeKkTOpa Ha yucino. Jluneitnas
3aBUCUMOCTH BEKTOPOB.
KoopanHaTs! BeKTOpPOB Ha
IUIOCKOCTHU U B IPOCTPAHCTBE.
OpueHTarus mIoCKOCTU U
npoctpancTBa. OCHOBHBIE TEOPEMBI
o mpoekiusx. Paznoxenue
BEKTOPOB HAa KOMIIOHEHTBHI.
CkansipHoe Ipou3BeicHUE
BEKTOPOB U €r0 OCHOBHBIE
CBOMCTBA. BrIpakeHue cKaIspHOTO
MIPOU3BECHUS Uepe3 KOOPAUHATHI
MIEPEMHOXKAEMBIX BEKTOPOB.
BekTopHOoe u cMmemaHHOe
MIPOU3BEICHUE BEKTOPOB.

Pa3nen 8. YpaBHenue
MOBEPXHOCTH ¥ YPABHEHHS
JIMHUH.

8.1

YpaBHEHHE IOBEPXHOCTH.
YpaBHeHue TUHUH. 3a/1a4a O
NePECeYeHIH TPEX MMOBEPXHOCTEH.
VYpaBHEHME LUIUMHIPUUECKON
MOBEPXHOCTH € 00pa3yIoIUMHU,
napajuleIbHbIMUA OJHOU U3
KOOpJMHATHBIX OCEH.
Anrebpanyeckre MOBEPXHOCTH.

Paznen 9. IlimockocTh Kak
MOBEPXHOCTH NMEPBOT0 MOPSIAKA.
IIpsimMasi B IpOCTPaHCTBE

10

9.1

IImockocTh Kak MOBEPXHOCTD
nepBoro nopsiaka. Hermonusie




YpaBHEHUSI IUIOCKOCTEH.
YpaBHEHUS IIIOCKOCTH «B
orpe3kax». HopmansHoe
ypaBHeHHe ockocTH. PaccrosiHne
OT TOYKH JI0 THIOCKOCTH.
YpaBHeHMsI IPSIMOIA.
Hampasnsitomuii BEKTOp MpsIMOM.
Kanonuueckue ypaBHeHHsI IPSIMOM.
[MapameTpuueckue ypaBHeHNS
npsmoid. HekoTopsie
JIOTIOJTHUTEbHBIEC IPEIUIOKEHNS 1
IIpUMepBl. YpaBHEHHE IIOCKOCTH B
MIPOCTpaHCTBE B aPUHHON
crcTeMe KOOPJIUHAT. Y paBHEHHE
IUIOCKOCTH B IIPOCTPAHCTBE B
NPSIMOYTOJIbHOU AEKapTOBOM
cHcTeMe KOOPJIUHAT. Y paBHEHHE
IIPSIMOH B IIPOCTPAHCTBE B
apPUHHON cucTeMe KOOPIIHAT.
YpaBHeHHE IPSIMOil B
MIPOCTPAHCTBE B MPSIMOYTOIbHON
JIEKapTOBOH cHcTeMe KOOpAMHAT.

Pazpnen 10. IloBepxHocTH
BTOPOr0 MOPSIAKA

10

10.1

Merton cedenuit. Llununapuyeckue
U KOHUYECKHUE TIOBEPXHOCTH.
IToBepxHOCTH BpalleHusl.
DNIMIICOUIBI ¥ THIIEPOOIONIBI.
[TapaGosousl.

OO0mas Tpy10eMKOCTh, B 4acax

180

36

32

85

HpOMe)KyTO‘{HaH aTTeCcTalusia

®dopma

3ayeT

3ayeT ¢ OLCHKOH

DK3aMeH

Pa3nen 1. KoopanHaTbl Ha NpSAMON U IJIOCKOCTH.

4.2. Conepxxanue JMCUMILIUHBI (MOTYJIsS)

Tema 1.1. Ocp u otpe3ku ocu. Koopaunarsl Ha npsamoil. UucinoBas ock. JlekapToBbI MPSAMOYTOJIbHBIE
KOOpAMHATBI Ha IUIOCKOCTH. [loHSATHE O [eKapTOBBIX KOCOYIOJBHBIX KoopauHartax. IlosspHble
KoopauHathl. AdduUHHBIE U MPSIMOYTOJbHBIE NEKAPTOBBI KOOPAMHATHI TOYEK Ha IUJIOCKOCTH U B
npoctpaHcTse. [IpocTeinme 3a1aun aHATUTUYECKON ITeOMETPUH. Y PaBHEHUS JIMHUN U IIOBEPXHOCTEM.

HOJ'IS[pHBIe KOOpAWHATBI TOYCK ITJIOCKOCTH.

Pasznen 2. HpOCTeﬁmne 3a/]a4Yd AaHAJIUMTHYECKOH reoMeTpuu Ha NJIOCKOCTH.

Tema 2.1. IIpoekuus oTpe3ka. PacctosHue Mexay AByMs TOYKaMu. BelunciieHue miommaau
TpeyrojbHUKa. JleeHne oTpe3ka B JaHHOM oTHoieHuH. [IpeoOpa3oBanme qeKapTOBBIX

KOOpI[I/IHaT( IIpH IapaJICIbHOM CIABUIC oceﬁ, IIpH ITOBOPOTEC oce171, IIpu UBMCHCHHWH HadaJla KOOpAUHAT

Y TIOBOPOTE OCeH).

Paznen 3. YpaBHeHue JIUHUU.




Tema 3.1. [Tonsitue ypaBHeHust muHUU. [IpuMeps! 3agaHus JIMHUN Ipy TOMOLIH ypaBHeHUH. [Tpumepsl
BBIBOJIa YPABHEHUH 3apaHee JaHHBIX JIMHUHN. 3a7a4a o epeceueHnu AByX JuHuM. [lapametpuueckue
ypaBHEHHUS JUHUH. AJredpandecKue JIMHUY.

Pasnen 4. JluHum nepBoro nopsaka.

Tema 4.1. YrnoBoii ko3dduuuent. YpaBHeHue npsmMoi ¢ yrioBeiM kKoddduuuenrom. Breruucnenue
yrila MexAy ABYMS NPSIMBIMH. Y CJIOBHUS NapaUICIbBHOCTH W NEPIEHIUKYJISIPHOCTH JBYX MNPSMBIX.
ITpsimast xak auHUSA nepBoro nopsaka. OOmiee ypaBHeHHe npsMoil. HemosnHoe ypaBHeHHe nepBoit
CTENEHU. YpaBHEHUE MpPsMON «B oTpe3kax». COBMECTHOE HCCIEIOBAHWE YPaBHEHHUH JBYX MPSMBIX.
HopMmanbsHoe ypaBHEHHE NpsMOM. 3aaada BBIYMCIEHUS PACCTOSHUSA OT TOYKHU IO NPSIMOW. YpaBHEHHUE
nmy4yka TPsSMBIX. YpaBHEHHE TpsiMol B ad(UHHON cHcTeMe KOOpIAMHAT. | €OMETpUYeCKHH CMBICIT
JMHEMHOIO HEPABEHCTBA C IBYMS HEU3BECTHBIMH. Y paBHEHHUE NPSIMOM B NPSMOYTOJIbHON J1€KapTOBOM
CUCTEME KOOpJUHAT.

Pasnen 5. 'eomeTpuyeckne cBoiicTBa JIMHUH BTOPOro NopsiAka ( KpUBbIE BTOPOro MOPSIAKA).

Tema 5.1. Dmmunc. OnpenesieHUe ITUICA U BBIBOJ €T0 KAHOHUYECKOTO ypaBHeHus. MccnenoBanue
(hopMBI ATTUIICA. DKCIICHTPUCUTET JUTUIICA. PalimoHabHBIE BRIpaKeHUs (DOKAITBHBIX PaJIHyCOB
ammutica. [Toctpoenue smumnca o Toukam. [TapaMerprudeckre ypaBHEHHSI SJUTATICA. DIITUTIC KaK
MIPOCKIINS OKPY>KHOCTH Ha TJIOCKOCTh. DIITUIIC KaK CeUeHHUEe KPymioro mwmHapa. ['unepbona.
Omnpenenenue runepOO0IIbl U BBIBOJL €€ KaHOHUYECKOTo ypaBHeHUs. MccnenoBanue GopmMbl rUIIepOOIIbI.
Hupexrpucs smmrca u runiepoonsl. [lapadona. [Tonsipapie ypaBHEHUS! KPUBBIX BTOPOTO MOPSIIKA.
[IpuBenenne KpUBO BTOPOTO MOPSIKA K KAHOHMYECKOMY BUIY. ACUMIITOTHUECKHE HATTPABICHHS
KpHBOI BTOpOro nopsjka. LleHTp, kacarenbHbie 1 AMaMETPbl KPUBOM BTOPOTO MOPSIKA.

Pa3nen 6. Hexkotopsble nmpocreiimue 3a1a4u aHAJMTHYECKO reOMeTPHH B IPOCTPAaHCTBeE.

Tema 6.1. JlekapToBBI IPSIMOYTOJIbHBIE KOOPAUHATHI B TpocTpaHcTBe. [IoHsTHE CBOOOJHOTO BEKTOPA.
[Ipoekiuu BekTopa Ha ock. [Ipoekiu BeKkTopa Ha OCH KoopAuHAT. Hanpapiisitonire KOCUHYCHI.
Paccrosnue mexay nByMs ToukaMmu. JleieHue OTpe3Ka B JAHHOM OTHOILIEHUH.

Paspnen 7. JInHeliHbIe onepanyu HaJ BEKTOPaMH.

Tema 7.1. OnpeneneHue JTUHENWHBIX ONEpalvii 1 OCHOBHBIE CBOMCTBA JIMHENHBIX onepanuil. PasHocTh
BeKTOpOB. BekTopsl. CrojkeHue U BbIUMTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha uucio. JIuHelHas
3aBUCUMOCTh BEKTOpOB. KoopaumHaThl BEKTOpPOB Ha IUIOCKOCTM U B MpocTpaHcTBe. OpueHTauus
IJIOCKOCTH W TpocTpaHcTBa. (OCHOBHBIE TEOpPEMBbI O TMPOEKIMsIX. PasnokeHne BEKTOPOB Ha
KOMITIOHEHThI. CKaJsipHOE€ NpPOU3BEACHUE  BEKTOPOB U €ro OCHOBHBbIE CBOWCTBA. BbIpakeHue
CKISIPHOTO TPOMW3BEICHUS 4Yepe3 KOOPAMHATHI IEPEMHOKAEMBIX BEKTOPOB. BektopHoe wu
CMENIaHHOE NMPOU3BEICHUE BEKTOPOB.

Pa3snen 8. YpaBHeHHe MOBEPXHOCTH U YPABHEHHS JTHHHUM.

Tema 8.1. YpaBHEeHHE TOBEPXHOCTH. Y paBHEHUE JTMHUM. 3a]1aya O IEPECEUYEHUH TPEX MTOBEPXHOCTEH.
VYpaBHeHHE HMIMHIPUUECKON OBEPXHOCTH ¢ 00pa3yIOIIMMHU, apaJUIeIbHBIMU OJHOM U3
KOOPJIMHATHBIX Oocell. Anredpanyeckue MoBEPXHOCTH.



Pazgen 9. IlnockocTh Kak MOBEPXHOCTH NMepBoro nopsiaka. Ilpsimasi B npocTpancTse

Tema 9.1. ITn0ocKOCTh KaKk MOBEPXHOCTH NMEPBOTO MOpsiika. HemosHble ypaBHEHHS TIJIOCKOCTEM.
VYpaBHEHHUS IIJIOCKOCTH «B 0Tpe3kax». HopmanibHOe ypaBHeHHE II0CKOCTH. PaccTosiHie OT TOUKH 10
IJIOCKOCTH. YpaBHEeHUs psiMoi. Hanpasstomuii BekTop npsimoil. KaHoHn4eckne ypaBHEHUS
npsamoit. [lapamerprnueckue ypaBHeHus npsiMoi. HekoTopble HOMONMHUTEbHBIE TPEUIOKEHUS U
MpUMEpHL. Y paBHEHHE TJIOCKOCTH B MPOCTPAHCTBE B aQ(pUHHON CUCTEME KOOpAUHAT. Y paBHEHHE
IJIOCKOCTH B IPOCTPAHCTBE B MPSIMOYTOJIBHON IEKAPTOBOM CUCTEME KOOpAUHAT. Y paBHEHHUE IPSIMOM B
npocTtpaHcTBe B adh(pUHHOI cucTeMe KOOpAUHAT. Y paBHEHHUE MPSMO B IPOCTPAHCTBE B
MPSIMOYTOJIBHOW JIEKAPTOBOM CUCTEME KOOPAUHAT.

Pa3gesn 10. IloBepxHoCcTH BTOPOro NMOpsigKa

Tema 10.1. Meton ceuenwmii. Llunmmaaprueckre n KOHMUECKHE TOBEPXHOCTH. [10BepXHOCTH BpaleHus..
Onnuncounsab! 1 runepoononbl. [lapadononast.

Tembl 1aGopaTopHbIx padoT (J/IabopaTopHbIii NPAKTHKYM)
He mpenycmotpens! yuednsiM manom OOI1

IIpuMepHasi TeMaTHKAa KYPCOBBIX padoT

He npenycmotpenst yueOusiM mmanom OOIT

5.00pa3oBaTesibHbIE TEXHOJIOTHU

AKTHBHBIC U HHTCPAKTHUBHBIC (bOprIZ JICKOWH, IIPAKTUYCCKUEC 3aHATHA, KOHTPOJIBHBIC pa60TI>I,
KOJUIOKBUYMBI, 3a4€Thl U 9K3aMCHBIL. B teuycHme CCMCCTPOB CTYACHTHI PCIIAIOT 3a/la4r, YKa3aHHBIC
npenoaaBaTeJICM.

6. YueOHO-MeTOANYeCKOEe O0ecedeHHe CaAMOCTOSITeIbHON pPadoThl cTyAeHTOB. OueHOYHbIe
cpeacTBa JJIsl TEKyLIero KOHTPOJs YCNeBaeMOCTH, NPOMEKYTOYHOH aTTecTalMH MO HMTOram
OCBOEHMS TUCHMIJIHHBI.

6.1. ILl1an camocTOsATEILHOM PadoOThHI CTYJA€HTOB

Ne i/ HaumenoBanmue pasnena (tembl) | Bua camocrositesibHOM TpynoemkocTsb (B
padoThI aKaJeMHUYecKuX
qacax)

Paznen 1 | Koopamnarsl Ha nmpsiMoii 1
IJIOCKOCTH.

1.1 Ocpb u otpe3ku ocu. Koopaunatel | AyauTopHas padora 8
Ha npsmoit. Yuciosas ock.
JlexapToBbI IPSAMOYTOJIbHBIE
KOOPJMHATHI HA MJIOCKOCTH.
IlonsiTHE O 1EKAPTOBBIX
KOCOYTOJIbHBIX KOOpJIMHATAX.
ITonsipHBIE KOOPIMHATHI.

AdbduHHBIE 1 TPSIMOYTOJIBHBIE




JIEKapTOBbI KOOPAMHATHI TOUYEK Ha
IUIOCKOCTH U B ITPOCTPAHCTBE.
[Ipocreiimue 3anaun
AHAJINTUYECKON T€OMETPHH.
YpaBHeHUs JIUHUHN U
nosepxHocren. [lonspHbie
KOOPJMHATHI TOYEK IIOCKOCTH.

Paznen 2

Ipocreiiiune 3agauun
AHAJIUTHYECKOM reOMeTpUM Ha
IUIOCKOCTH.

2.1

[Ipoekius oTpeska. Pacctosinue
MEXy IBYMS TOUKAMHU.
Brruncnenue miomaau
TpeyroiapHUKa. Jlenenue oTpeska
B JJAHHOM OTHOILICHUHU.
[IpeobpazoBanue qeKapPTOBBIX
KoopAuHAT( pU MapauIeTbHOM
CIBHUIE OCEH, ITPU IIOBOPOTE OCEH,
IpU U3MEHEHUHU Hadaja
KOOPJIMHAT U TTIOBOPOTE OCEiN).

Teopernyecknii Tect

Paznen 3

YpaBHe}me JJUHHUHU.

3.1

[lonsTve ypaBHEHUS TUHUM.
IIpumepsl 3aganus JIMHUN IpU
oMoy ypasHeHuil. Ilpumepsl
BBIBOJIA YPAaBHEHUI 3apaHee
JTAHHBIX JIMHUHA. 3ama4da o
[IEPECCUYCHNH JIBYX JIMHUM.
[TapameTpuyeckue ypaBHEHUS
TUHUU. AnredpandecKue JIMHUH.

AynutopHas pabora

Pa3znen 4

JIMHUYM MepBOro NopsiaAKa.

4.1

YT110Bo# KO3 PUIHEHT.
YpaBHEHUE PSMOH C YTIIOBBIM
kod(urmeHToM. Beraucienne
yrJia MeXIy IBYMS MPSMBIMHU.
VYcnoBus napamieIbHOCTH U
NEPIEHIUKYIIPHOCTH ABYX
npsmbIx. [Ipsmas kak TuHUS
nepsoro nopsaka. OOmiee
ypaBHeHue npsimoid. HenosHoe
ypaBHEHUE NEPBON CTETICHH.
YpaBHEHUE NPSIMOiT «B
oTpeskax». COBMeCTHOE
UCCJIEIOBAaHUE YPAaBHEHUH JBYX
npsimbix. HopmasibHOE ypaBHEeHHE

KonTposbnast padora




npsiMOM. 3a7jaua BEIYHUCICHUS
paccTosSHUS OT TOYKHU JI0 MIPSIMOH.
YpaBHeHHE ITydKa MPSMBIX.
YpaBHeHue npssmoit B adpuHHOM
CUCTEME KOOpJIUHAT.
I'eomeTpuyeckuii CMBICHT
JMHEMHOT0 HEPaBEHCTBA C ABYMS
HEU3BECTHBIMU. Y paBHEHHE
MPSIMOM B IPSIMOYTOJILHOM
JIEKapTOBOM cHCTEME KOOpIHMHAT.

Pasznen 5

I'eomeTpuuyeckue cBOMCTBA
JIMHU BTOPOr0 MOPSiAKa
(KpuBBIEC BTOPOT0 NMOPS/IKA).

5.1

Omnmunc. OnpeneneHue 3UImIca
Y BBIBOJ] €70 KAHOHUYECKOTO
ypaBHeHus. HccienoBanue
dbopMBI 3rTHIICa.
OKCLEHTPUCUTET AJLIUIICA.
PannonanbHblie BbIpaskeHUS
(oKaTBHBIX PaINyCOB JIUTUIICA.
ITocTtpoenue 3iurica no ToYKam.
[Tapamerpudeckne ypaBHEHUs
IIIUIICA. DJUIMIIC KaK MPOEKIHS
OKPYKHOCTH Ha IJIOCKOCTb.
DJUIHIIC KaK CEYEHHE KPYTJIoro
nuuHApa. ['unepOoina.
Omnpenenenne TUNepOOIBI U
BBIBO/JI €€ KAHOHUYECKOTO
ypaBHeHus. MccienoBanue
dbopmbl THNIEPOOITBL. JIMpeKTpUCHI
AJUTUIICA U TUIEPOOJIBI.
[Tapa6ona. [TonspHbie ypaBHEHUS
KPHUBBIX BTOPOTO MOPSIJIKA.
IIpuBeneHue KpUBOM BTOPOTO
NopsiJKa K KAHOHUYECKOMY BHU]LY.
ACHMIITOTUYECKUE HANPABICHUS
KpHUBOI1 BTOporo nopsiaka. Llentp,
KacaTeJbHbIE U TUAaMETPbI KPUBOU
BTOPOTO MOPSIIKA.

AynurtopHasi padora

Pa3nen 6

Hexoropsle npocreiime
3aJ1a4M aHAJIUTHYECKOM
reoMeTpHHU B IPOCTPAHCTBE.

6.1

JlekapToBbI IPSIMOYTOJIbHBIE
KOOpJMHATHI B IPOCTPAHCTBE.
[ToHusTHEe cCBOOOAHOTO BEKTOPA.

Kountpoabnas padora

10




IIpoeknuum BeKTOpa Ha OCh.
[Ipoekiu BeKTOpa Ha OCU
koopauHat. Hanpasmisromnme
KOCHUHYCHI. PaccTosiHMEe Mex 1y
JIBYMsl TOUKaMH. Jlenenne
OTpe3Ka B JAaHHOM OTHOUICHUHU.

Pasznen 7

JIuHelHbIEe Onepanun HajQ
BEKTOPaMMH.

71

OrnpeneneHne JTUHEHHBIX
omnepauuii 1 OCHOBHBIE CBOMCTBA
JMHENHBIX onepanuil. PazHocTts
BEeKTOpOB. Bekropsl. Cnoxenue u
BBIUNTAaHUE BEKTOPOB.
YMHOKEHUE BEKTOpa Ha YUCIIO.
JIuHeiiHas 3aBUCUMOCTh
BeKTOpoB. KoopanHaTel BEKTOpOB
Ha IUIOCKOCTHU U B IPOCTPAHCTBE.
OpueHTalus mIoCKOCTH U
npoctpancTBa. OCHOBHBIE
TEOPEMBI O POEKIMSIX.
Pa3znosxeHne BEKTOpOB Ha
KOMITOHEHTHI. CKaJsipHOE
MIPOU3BEJIEHUE BEKTOPOB U €r0
OCHOBHBIE CBOWCTBA. BripakeHue
CKAJIIPHOTO IIPOU3BEIECHUS Yepe3
KOOPJIMHATHI IEPEMHOXKAEMBIX
BEKTOpOB. BekropHoe u
CMEIIAaHHOE POU3BEICHHE
BEKTOPOB.

AynutopHasi padora

10

Pa3zgen 8

YpaBHeHHe IOBEPXHOCTH U
YPaBHEHUs JIUHUH.

8.1

YpaBHEHUE TOBEPXHOCTH.
VYpaBHeHue TUHUM. 3a/1a4a O
MIEPECEUYECHUH TPEX IMOBEPXHOCTEM.
YpaBHEHHE IWIMHAPUYECKON
MIOBEPXHOCTH C 00pa3yIOLINMHY,
napajuieJIbHbIMU OJJHOH U3
KOOPJMHATHBIX OCEH.
Anrebpandeckue TOBEPXHOCTH.

AynutopHasi padora

Paznen 9

ILi1ocKOCTh KaK MOBEPXHOCTH
nepBoro nopsiaka. Ilpsimas B
NMPOCTPAHCTBE

9.1

[I11oCKOCTh KaK MOBEPXHOCTh
nepBoro nopsaka. Hemomxeie
YpPaBHEHUS INTIOCKOCTEM.

AynutopHas pabora

10




YpaBHEHUS TUIOCKOCTH «B
orpeskax». HopmanpHoe
YpaBHEHUE IIIOCKOCTH.
PaccrosHue OT TOUKH 10
IJIOCKOCTH. Y paBHEHUSI TPSIMOM.
Hanpasnsrommii BEKTOp Npsmoi.
KaHonunueckue ypaBHeHUs
npsimoil. [Tapamerpuyeckue
ypaBHeHus npsmou. Hekotopsie
JIOTIOJIHUTEBHBIE TIPEITIOKEHUS U
IIPUMEpPBL. Y paBHEHHE IUIOCKOCTH
B IIpOoCTpaHCTBE B appunHOM
CUCTEME KOOpJIMHAT. Y paBHEHUE
IJIOCKOCTH B IIPOCTPAHCTBE B
IIPSIMOYTOJIBHOW JI€KapTOBOM
CHUCTEME KOOpJMHAT. Y paBHEHUE
IIPSIMOM B IIPOCTPAHCTBE B
ad(HUHHON crcTEeMe KOOPIUHAT.
YpaBHeHHE NIPSIMOH B
IIPOCTPAHCTBE B NPSIMOYTOJIbHOU
JIEKapTOBOM CUCTEME KOOPAUHAT.

Paznen IToBepXHOCTH BTOPOIro MOpSAAKA
10
10.1 Meton ceueHuil. KonTpoabnas padora 10

Hunuaapudeckue 1 KOHUYECKUE
noBepxHocTu. [loBepxHOCTH
BpaIeHus. DJUTUTICOUIBI
runiepboiousbl. [lapadomonsl.

OneHo4yHble CcpeACTBA VI TEKYLIero KOHTPOJSA YCHeBaeMOCTH M IPOMEKYTOYHOH
aTTecTalluu

Kpurepuu oneHkn nNpoMeKyTOYHOM aTTecTalMu B (popMe 3aueTa

Onenka | Xapakrepuctuka TpeOOBaHUH K pe3yjbTaTaM aTTecTalluu B hopme 3aueTa

«3auTeHo» Teoperudeckoe coepkaHue Kypca OCBOCHO MOJIHOCTBIO 0€3 MPOoOeIoB WK B
L[eJI0M, WK O0JIbIlel 4acThio, HEOOXOUMBbIE MTPAKTHUECKHE HAaBBIKU PAOOTHI C
OCBOCHHBIM MaTepuaioM C(HOPMHUPOBAHBI WM B OCHOBHOM C()OPMHUPOBAHBI,
BCE WM OOJILITMHCTBO MPEIYCMOTPEHHBIX pabodel MporpaMMoi yueOHBIX
3aJJaHUI BBITIOJIHEHBI, OT/IEIBHBIC U3 BHITIOJIHEHHBIX 3aJJaHUN COIepKAT
OLLIMOKHU.

«He 3aureno» | Teoperndeckoe copep:kaHue Kypca OCBOCHO YaCTHYHO, HEOOXOJMMbIE HaBBIKH




paboThl HEe CHOPMHUPOBAHBI WK CPOPMUPOBAHBI OTACIBHBIC U3 HUX,
OOJILIITMHCTBO NPEIYCMOTPEHHBIX pabouell yaeOHOH TporpaMMoit 3a1aHuil He
BBITIOJTHEHO JIMOO BBITIOJIHEHO C TPYyOBIMU OMIMOKaMH, Ka4eCTBO MX
BBITIOJTHEHUSI OIIEHEHO YHCIIOM OaJlIoB, OJM3KUM K MUHUMYMY.

Kpurtepun onieHkn NpoMe;KyTOYHOM aTTecTaluy B popMe IK3aMeHA

Onenka XapakTepucTuka TpeOoBaHM K pe3ysbTaTaM aTTecTaluu B (hopme
9K3aMEHa
«OTnn4HO» Teoperuueckoe cozaepkaHHE Kypca OCBOGHO IIOJIHOCTBIO  0€3

npoOenoB, CUCTEMHO M TIIyOOKO, HEOO0XOAMMBbIE NPAKTUYECKHE HaBBIKU
paboThl C OCBOGHHBIM MaTepuaioM c(OPMHUPOBAHBI, BCE MPEIYCMOTPEHHBIE
paboueil yueOHOM nporpaMMoi ydeOHbIe 3a1aHUS BBITIOJIHEHBI 0€3yNpeydHo,
KayeCTBO HMX BBINOJHEHHUS OICHEHO 4YHUCIOM OayyioB, OJM3KUM K
MaKCUMyMYy.

«Xoporo» Teoperuueckoe cojepKaHue Kypca OCBOEGHO B LieJIoM 0e3 mpoOernos,
HE0OXO0IMMbIe MPAKTHUECKUE HABBIKM pabOThl ¢ OCBOCHHBIM MaTepHalioM B
OCHOBHOM  C()OPMHPOBAHBI, NpeyCMOTpEeHHbIe  paloueil  ydeOHOMN
OpOrpaMMoil yueOHble 3aJJaHHsl BBIOJHEHBI C OTJEIbHBIMU HETOYHOCTSIMH,
Ka4eCTBO BBINIOJIHEHUSI OONBIIMHCTBA 33JaHUN OLEHEHO YHCIOM OaioB,
OJIU3KUM K MaKCUMYyMY.

«Y IOBIETBOPUT Teoperuueckoe cojepkaHue Kypca OCBOEHO OOJblLIeH 4acTbio, HO
eITBHO npoOensl  HE  HOCAT — CYHIECTBEHHOTO  XapakTepa, HE0OXOIUMEBIC
NpPaKTUYEeCKUE HABBIKM PAa0OThl C OCBOCHHBIM MaTEpUAIOM B OCHOBHOM
chopMUpOBaHbI, OOJBIIMHCTBO MPEIyCMOTPEHHBIX pabodeil y4eOHOi
NpOrpaMMOi y4eOHBIX 3aJJaHHi BBITIOJHEHBI, OTACIbHBIE U3 BBITOJHEHHBIX
3aJJaHu coJepKaT OLIMOKH.

«HeynoBneTBop TeopeTtnueckoe coJiep>KaHue Kypca OCBOEHO YaCTUYHO,
HUTEIBLHO» HEOOXOMMBIC HAaBBIKM PabOTBl HE C(HOPMHPOBAHBI HIH CHOPMHUPOBAHBI
OTJICNbHBIE W3 HUX, OOJNBIIMHCTBO MPEAYCMOTPEHHBIX pabouell ydeOHOI
NpOrpaMMOi  y4eOHBIX 3aJlaHMii HE BBIMOJHEHO JHOO BBIMIOJIHEHO C
rpyObIMU OIIMOKAaMH, KaYeCTBO UX BBIMOJHEHHUS OIEHEHO YHCIOM Oaiios,
OJIM3KUM K MUHUMYMY.

6.2. MeToan4yeckne yKasaHusl 110 OPraHU3alUU CAMOCTOSITEJIbHOM PadoThI CTYIEeHTOB
CamocrosTenbHas padoTa SIBISETCS OAHAM M3 BHJIOB YUeOHOH JEATEIHHOCTH O0YYaromuxcs,
CIOCOOCTBYET Pa3BUTHIO CAMOCTOSITEIILHOCTH, OTBETCTBEHHOCTH M OPraHM30BaHHOCTH, TBOPYECKOTO
MOJIX0/a K PEHICHHUIO TPo0IieM Yy4eOHOTO U MPOPECCHOHATBHOTO YPOBHSI.



AyIuTOpHas cCaMOCTOATENbHAS padoTa Mo Y4eOHOH AUCIUILTIHE OCYIIECTBIISIETCS HA yUeOHBIX
3aHATHUAX M0J] HETIOCPEICTBEHHBIM PYKOBOJCTBOM IIPENOAABATENS U 10 €r0 3aJaHMIo.

BHreayuropHas camocTosTeNnbHas paboTa BBIMTOIHAESTCS 110 3aJaHHUIO MPEroiaBaTels 0e3 ero
HENOCPENCTBEHHOTO YYacTHs.

Bunpl 3amanuii ais BHEAyJIUTOPHOM CaMOCTOSITENIBHOW pabOTHI, UX XapaKTep, YUUTHIBATH
cenuuKy U3ydaeMoi yueOHOM JUCUUIUIMHBI, HHIUBUAYaIbHbIE 0COOEHHOCTH 00yUaroerocs.

KoHTponbs camocToATeNbHOM pabOThI M OLIEHKA €€ Pe3yJIbTaTOB OPraHU3YyeTCsl KaK €IMHCTBO
IBYX (hopm:

1.caMOKOHTPOJIb M CAMOOIIEHKA 00yYaroIerocs;

2.KOHTpPOJIb U OLICHKA CO CTOPOHBI PENOIAaBATENS.

Opranu3anms ¥ pyKOBOACTBO Ay IUTOPHOI CaMOCTOSITeIbHOI PadoThl

AynuTopHas caMocCTosITelIbHas paboTa MO AUCLUILIMHE BBINOJIHSAETCS HAa YYEOHBIX 3aHATHIX
101 HENIOCPEACTBEHHBIM PYKOBOJICTBOM IPENOJIaBaTENs U [0 €T0 3a/IaHUIO.

OCHOBHBIMH BHJIaMH ayAUTOPHOM pabOTHI CAMOCTOSITEILHON paObOTHI ABISIOTCS:

- BBITIOJIHEHUE JIAOOPATOPHBIX M TMPAKTUYECKHX PAOOT OCYIIECTBIISICTCS Ha JaOOpaTOPHBIX M
NPAaKTUYECKUX 3aHATHSAX B COOTBETCTBMM C TpadukoM ydeOHOro mporecca. ns obecneueHus
CaMOCTOSITENTFHOH pabOThl TPETOAaBaATENIMUA  Pa3padaThIBAIOTCS METOJMYECKUE YKa3aHUs 10
BBINOJIHEHHIO JTJAOOPAaTOPHOH /MpaKkTHUECKO padoThI.

Pabora ¢ nureparypoil, IpyruMu UCTOYHUKAMU UH(POpPMAIUH, B T.4. JJIEKTPOHHBIMH, MOXKET
peaTn30BbIBATbCS HAa CEMHHAPCKMX M MPAKTUYECKUX 3aHATUAX. JlaHHBbIE MCTOYHMKM HH(POpPMALUU
MOTYT OBITH TPEICTABICHBI HAa OyMa)XHOM W/WIIM SJIEKTPOHHOM HOCHTENSX, B TOM YHCIE, B CETH
WNurepuer.

[IpenomaBatens GopMyIHpyeT 1eib padoThl ¢ JAHHBIM H HCTOYHHKOM HH(OpPMAIIHH, OTIPEIEIsIeT
BpeMs Ha MpopabOTKy JOKyMEHTa U (hOpMy OTYETHOCTH.

CaMo ¥ B3aUMONPOBEPKA BHIIIOJHEHHBIX 3a/laHUM Yallle BCEro MCIONb3YETCs Ha CEMUHAPCKOM,
NPaKTUYECKOM U APYTuX BUAaX 3aHATUH. [IpoOneMHas /cuTtyannoHHas 3a/1a4ya JOJHDKHA UMETh YETKYIO
(bOopMyYIHPOBKY, K HEW JOJKHBI OBITh TIOCTABJIEHBI BOIIPOCHI, OTBETHI HA KOTOPhIE HEOOXOAMMO HANTH
u o0OocHOBaThb. KpuTepuu OLEHKM MpPaBUIBHOCTH PpeEIIEHUs MPOOJIEeMHOMN/CUTYallMOHHOM 3a1a4u
JIOJI’KHBI OBITh U3BECTHBI BCEM 00y4YarOIUMCSl.

Opranusanus 1 pyKOBOACTBO BHEAYIMTOPHOH PadoThl

BueayauropHas camocrosiTenbHas padoTa BBINOIHIETCS 10 3aJaHHIO0 NPEenojaBaTesis, Ho 0e3
€ro HEMOCPEICTBEHHOIO Y4YaCTHU.

[Ipy mpenbsBICHUM BUAOB 3aJaHWl HAa BHEAYIUTOPHYIO CAMOCTOSITEIBHYIO padoTy
pEKOMEH/yeTCs HCIOoJIb30BaTh AU(PepeHIPOBaHHBIA IOAX0J K YPOBHIO MOJTOTOBIEHHOCTH
oOyuaromierocs. Ilepen BbIMONHEHHEM BHEAYJUTOPHONW CAMOCTOATENbHOM pabOThl MperojaaBaTeib
IIPOBOAMUT KOHCYJIBTALIMIO C OIPENEICHUEM LIEIU 3aJaHMs, €ro COJIEp)KaHUs, CPOKOB BBIIIOJIHEHUS,
OpUEHTHUPOBOYHOTO 00beMa paboThl, OCHOBHBIX TpPEOOBaHUN K pe3ysibTaTaM padoOThl, KPUTEPUEB
OLIEHKH, (OpM KOHTpOJS M MepeyHs JuTeparypsl. B mpolecce KOHCyNbTalMM IpenojaBareib
MpeIynpex1aeT O BOSMOKHBIX TUITMYHBIX OIMIMOKAX, BCTPEUYAIOIINXCS IPU BBIMOJIHEHUN 3a]IaHUSI.

JUisi MeToIn4ecKoro oOecredyeHuss M PYKOBOJCTBA CaMOCTOSTENbHOH paboToil B
00pa30BaTeIbHOM YUPEKICHUH pa3padaThIBAlOTCS ydueOHbIE MOCOOUS, METOAUUECKHE PEKOMEHAALNUN
[0 CaMOCTOSITEIbHOM MOATOTOBKE K Pa3lIMYHBIM BUAAM 3aHATHI C Y4ETOM CIELUUATIbHOCTH y4eOHOH
JTUCIUILIUHBI, OCOOCHHOCTEH KOHTHMHTEHTa CTYJIEHTOB, O0BbEMa M COJEP)KAHHS CaMOCTOSTEIbHOM
paboThl, GOpM KOHTPOJIA U T.IL.

CamocTosiTenbHast padoTa MOKET OCYLIECTBIATHCS MHAUBUAYAIBHO WM IPYHIaMH CTYJIEHTOB
B 3aBUCHUMOCTH OT IeJH, 00beMa, KOHKPETHOH TEMAaTUKHU CaMOCTOSATENbHOW paldoThl, ypOBHS
CIIO’)KHOCTH, YPOBHSI ITIOATOTOBICHHOCTH 00YYaIOIIHXCSL.

Bunamu 3aganuit 115 BHeay IMTOPHON caMOCTOSITEIbHON pabOThl MOT'YT OBITh:

- JUIsl OBJAJEHUS 3HAHUSAMU: YTEHHS TEKCTa; COCTaBICHMS IUIaHA TEKCTa; rpaduueckoe
n300pakeHHe CTPYKTYpbl TEKCTa; KOHCIIEKTUPOBAHME TEKCTa; BBIMUCKM M3 TEKCTa; paboTa co
CIIOBapsIMH H CIPaBOYHUKAM; y4yeOHO-MCCIIeOBaTeNbCKasi paboTa; HCIONB30BaHUE ayJquo |
BHUJE03aMKCEN, KOMIIBIOTEPHON TEXHUKU U MIHTEpHET pecypcoB U 1Ip.;



- JUTSL 3aKPETUICHUS] U CUCTEMAaTH3alliy 3HaHUI: paboTa ¢ KOHCIIEKTOM JIEKIIMHU; ITOBTOpHAs padoTra
HaJ y4eOHbIM MaTepuaioM; COCTaBJIEHUE IUIaHa, TE3UCOB OTBETA; COCTaBJICHHE Tabiul, peOycos,
KpPOCCBOPJIOB, TJIOCCapHs JUIS CHCTEMAaTH3alMM Y4eOHOro Marepuaia; H3y4deHHE CIOBapeH,
CIPaBOYHHMKOB; OTBEThl Ha KOHTPOJIbHBIE BOINPOCHI; aHATUTHUYECKass 0OpaboTKa TEKCTa; MOArOTOBKA
COOOIIEHNH K BBICTYIUICHUIO Ha CEMUHApE, KOHPEPEHIINN; TOrOTOBKA

pedepaToB, 10KIa0B; cocTaBieHue Ouorpaduii, 3aJaHuii B TeCTOBOM Gopme u JIp.

- s GOpMHUPOBAaHMSA YMEHMI: pelleHue 3ajady U YINpaKHEHUH Mo o0pasily; pelieHue
BapUaTUBHBIX 33/1a4 U YNIPA)KHEHUI; COCTABIIEHUE CXEM; PEIICHUE CUTYALlMOHHBIX IIPOU3BOICTBEHHBIX
3a/1a; MOArOTOBKA K JEJIOBBIM U POJIEBBIM UI'PAM; IIPOCKTUPOBAHUE U MOJEIMPOBAHNE PAa3HBIX BUJIOB U
KOMITOHEHTOB IMPO(ECCUOHATbHON NEesATeIbHOCTH, MOATOTOBKA MPE3EHTAIMH, TBOPYECKUX MPOEKTOB;
MOJITOTOBKA KYPCOBBIX M BBIITYCKHBIX Pa0OT; ONBITHO-IKCIIEpUMEHTaIbHAs paboTa; MPOSKTHPOBAHNE U
MOJICJIMPOBAHHUE Pa3HBIX BUJOB U KOMIIOHEHTOB MPO(GECCUOHATIBLHOM AEATEIbHOCTH U JP.

Jns  oOecriedeHns: BHEAYAMTOPHOW CaMOCTOSATENLHOW pPaOOThI MO TUCIHTUTMHE
npernojaBaTeneM pazpabaTbIBaeTCs IEpeYeHb 3aJaHuil A CaMOCTOSTENbHOM pPaboThl, KOTOPBIH
HeoO0XxouM 1151 3(h(hEKTUBHOTO YIIPaBIICHHS JaHHBIM BHIOM yUeOHOM e TeTbHOCTA 00yYaroIInXCs.

[IpenonaBaTens OCyIIECTBISAET YIPABICHUE CAMOCTOSTENLHON pabOTOM, peryaupyer ee 0o0beM
Ha OJIHO y4eOHOE 3aHSATHE W OCYIIECTBISIET KOHTPOJb BHITIOJHEHHUS BCEMHU CTyJIEHTaMu rpynmsl. s
ynoOcTBa TMpernojaBaTellb MOXET BECTH BEJIOMOCTb yuyeTa BBIMOJIHEHUS MUHHUMyMa 3aJaHMH,
HE0OXOUMBI JUIs JOTyCKa K UTOTOBOM aTTeCTAalllU MO JUCIUIINHE.

B mpornecce camocTosTensHOW paboOThl CTYJEHT MPUOOpETaeT HABBIKM CaMOOPTaHU3alUH,
CaAMOKOHTPOJISI, CAMOYIPABJICHUSI U CTAHOBHUTCS AKTUBHBIM CaMOCTOSITENIEHBIM CyOBEKTOM y4eOHOM
JIESATEIILHOCTH.

CTyZneHT caMOCTOATEIbHO OIpENEseT PEKUM CBOEH BHEAYAUTOPHOM pabOThl U MEPY TPY[a,
3aTpauyMBa€MOr0 Ha OBJAJCHHUE 3HAHUSAMU W YMEHUSAMHU IO KAKIOW IUCLMILIMHE, BBIIOJIHSAET
BHEAy/IUTOPHYIO pabOTy MO MHIMBUIYAJbHOMY IUIaHY, B 3aBUCUMOCTH OT COOCTBEHHOM IOJTrOTOBKH,
Oro/KeTa BpeMEHH U APYTUX yCIOBUH.

EXenHEBHO CTyAEHT JOJDKEH YIENATh BBINOJIHEHUIO BHEAYAUTOPHOM CaMOCTOSITENBHOU
paloThI B CpeTHEM HE MEHee 3 4acoB.
[Ipy BBINIOJIHEHUU BHEAYJIUTOPHOW CaMOCTOSTENBbHON DPAOOTHI CTYJEHT HMMEET IpaBo
oOpamatbesi K MPErnoAaBaTesio 3a KOHCYJbTallMel ¢ IeJbI0 YTOYHEHHUs 3aJaHusi, GOpMbl KOHTPOJIS
BBIITOJIHEHHOI'O 3a/1aHMSL.

6.3. Marepuajabl [1Jisi NpPOBeJeHHS] TeKyLIero W NPOMEKYTOYHOr0 KOHTPOJISI 3HAHMM
CTYJAeHTOB
BapuaHTbl KOHTPOJILHBIX PadoT.

KonTpoabnas padora Ne 1.

1. Haiitnu HOJI (6188,4709).

12
Pa3noxuTh B HEMPEPHIBHYIO APOOH O :9—25.
Haiiti kaHOHMYeCKOe pa3iokeHue uncna 125!
Boraucnuts T|a |uS(a), o =2800.

Haiitu ¢ (5040), w(147) u n(143).

e S

KonTpoabnas padora Ne 2.

1. Pemmts cpaBHeHHe 256x =179 (mod 337).
2. PemmwuTh cuctemy CpaBHEHHI
x =3(mod8),x =11(mod20|,x =1(mod15).

3. Pemmts cpaBHeHHE 9 x° +29x +62=0(mod 64).



KonTtpouabnas pa6ora Ne 3.

YxkazaTte yucio pCH_IeHI/Iﬁ CpaBHCHHA:
aéx*=5mod 73),

6¢x*=3(mod75),

84 x> =226mod 563/,

2 x> =429mod 563).

KonTtpoubsHasi padora Ne 4.
1) Hokasatb, yto (4 n+ 15n-1) = 9 ipu V n eN;
2) Haiitu HO/] uncen 529, 1541 u 1817.
3) Haittu HOK uucen 684 u 3131.
4) IIpocThIM UM COCTaBHBIM sABJIAETCS yuciao 18977
5) C kakuM mokasateneM CTeTIeHH BXOIUT 3 B KAHOHMYECKOe pasznoxkeHue yucina 40! ?
Kountpoabnas padora Ne 5.
1) Pemuts cpaBHenue 14x=7 (mod 101).
2) Haiit octaTok, mosry4aemslid mpu aenenun 53 117 va 11.
3) Haiitu nBy3Ha4YHOE YKCIIO, CpaBHUMOE C 2 110 MOIYJIsiM 3 1 7 1 ¢ (-2) o moyio 11.
4) Pemuts B nensix uyncnax: 53x+ 17y=25
5) Hokazatb, uto (2 5n-1) = 31 npu V n eN.
Bonpocsl k 3k3ameny:

Hanpasniennsie oTpe3ku 1 BeKTOpbl. Cl0’KeHUE U BHIYUTAHHUE BEKTOPOB.

YMHOXKEHHE BEKTOpa Ha 4YUCIO M €ro cBoucTBa. Teopema O KOJUIMHEAPHBIX

BEKTOpax.

3. JluneillHO 3aBHCHUMBIE CUCTEMBI BEKTOPOB M HUX CBOMCTBA. PaznoxkeHue BeKTOpa
IUIOCKOCTH 110 BeKTopaM Oa3uca. Teopema 0 KOMIUTAHAPHBIX BEKTOPaX.

4. Pa3noxeHHe BEKTOpa MPOCTPAHCTBA 110 BEKTOpaM Oa3uca.

5. JluueiiHble onepanuy HaJl BEKTOpAaMU B KOOpJIMHATAX.

6. dopmyibl iepexoaa oT oAHOro 0asuca k Apyromy. CBoWCTBa MaTpHUIIbI IEPEXOa.

7

8

N —

OpueHTanus IOCKOCTH U IPOCTPAHCTBA U €€ CBOMCTBA.
OpueHTUPOBaHHBIE YIJIbl HA IUIOCKOCTH U UX CBOWCTBA.

9. CxansipHO€ NMPOU3BECHUE BEKTOPOB U €r0 CBOMCTRBA.

10. BexropHoe npou3BeeHNE BEKTOPOB U €r0 CBOICTBA.

11. CMeliaHHOE MPOU3BEICHUE BEKTOPOB U €r0 CBOMCTBA.

12. AdpdunHBIe U TPSIMOYTOJIbHBIE JEKApPTOBBl KOOPAWHATHI TOYEK Ha IUIOCKOCTHU U B
npoctpanctse. [IpocTeiive 3agaun B KOOpIuHATAX.



13.

14.
15.
16.
17.

18

19.
20.
21.
22.

23.
24.
25.
26.

27.

28.
29.
30.
31.
32.
33.
34.

VYpapHenue npsMod B adGUHHON cHUCTEeMEe KOOpauHAT Ha Iwiockoctu. Obmiee
ypaBHEHHE TIPSIMOIA.

Bs3aumnoe PacCIoJIOKECHHUE MPSAMBIX Ha IJIOCKOCTH.

['eoMeTpHUYECKHIT CMBICIT TUHEWHOTO HEPaBEHCTBA C IABYMS HEH3BECTHBIMHU.

Yron MCXKAY NPSAMBIMHA U PACCTOAHUEC OT TOUKH 10 Hp?[MOI\/’I Ha IIJIOCKOCTH.
VYpaBHEeHHE TUIOCKOCTH B MpPOCTpaHCTBE B adduHHON cucteme koopauHar. Oobiiee
YpaBHEHHE TUIOCKOCTH B IIPOCTPAHCTBE.

. B3aumnoe PacCIoJIOKECHUE IOBYX IUIOCKOCTEN B MMPOCTPAHCTBE. FGOMCTpI/I‘ICCKI/Iﬁ

CMBICIT JIMHEHHOTO HEPaBEHCTBA C TPEMsI HEM3BECTHBIMH.
VYTos MeXIy IIOCKOCTSIMU U PAcCTOSTHUE OT TOUYKH J10 IMJIOCKOCTU B IIPOCTPAHCTBE.
OOmre, mapaMeTpruyecKie U KaHOHNYECKHE YPaBHEHHUS TIPSIMOIA B IPOCTPAHCTBE.
B3aumHubIe pacnonoskeHus IpsIMOI U TNIOCKOCTH B IPOCTPAHCTBE, IBYX MPSIMBIX.
Yrom mMexay HNpsAMON M IUIOCKOCTBIO B IIPOCTPAHCTBE, MEXKAY IBYMs IPSMBIMU.
@opmynbl Ui BBIYHUCIEHHS PACCTOSHUN OT TOYKH JI0 MPSAMOUW M MEXIY IBYyMS
MPSIMBIMU B IIPOCTPAHCTBE.

DJnuIcC U ero cBoicTBa.

['unepbona u ee cBoiicTBa.

[Tapabona u ee cBoiicTBa. [lonsipHbIe ypaBHEHHS KPHBBIX BTOPOTO MOPSIKA.
VYnpouieHrne ypaBHEHHSI KPUBOM BTOPOTO MOPSAKA C MOMOIIBI MOBOPOTA CUCTEMBI
KOODP/IMHAT.

VYnpoieHne ypaBHEHUS KPUBOW BTOPOTO TOPSIKA C TIOMOIIBIO MapajuieIbHOTO
NepeHoca CUCTeMbI KoopauHaT. Kiaccudukarus THX KpUBBIX.

ACHUMITOTHYECKHE HaIrpaBJICHUA KpI/IBOI\/JI BTOPOTO IMMOPsAAKa.

LleHTpBI 1 KacaTenbHBIE KPHUBBIX BTOPOTO MOPS/IKA.

JnamMeTpsl 1 CONpsKEHHBIE JUaMETPbl KPUBOW BTOPOT'O MOPSIKA.

[{unmueapruYecKre U KOHMYECKHE TIOBEPXHOCTH B IPOCTPAHCTBE.

[ToBepxHOCTH BpalIeHUs1 B IPOCTPAHCTBE.

Onnuncoubl ¥ runepOoIonIsl U UX CBOMCTBA.

[TapaGosonsab! 1 UX CBOWCTBA.

KOHmpOJlb 0ce0eHUA Komnememmﬁ

Bun xonrposs KonTponupyemslie pazneinst Komnerennuu,
KOMIIOHEHTBI KOTOPBIX

KOHTPOJIUPYIOTCS

KOHTp.paboTta(rmpon

AynuTtopHas Paznen 1- Pazgen 10 OIIK-3, T1K-1

epKa ¥ OIICHKA)

Teopernueckuit Pasnen 2 OIIK-3, TIK-1

TECT

CaMoOCTOSTEILHOE Paznen 1- Pazgen 10 OIIK-3, TIK-1
peleHne

MPaKTUYECKUX
3aJlaHu i

(aynuTopHast)




5 9K3aMeEH B Pasnen 1 - Paznen 10 OIIK-3, TIK-1

1 cemectpe

7. Y4eOHO-MeTOAMYECKOe M MATEPHAJIbHO-TEXHHYECKOe olOecneyeHHe IMCHHUILIHHBI
(MoayJisl) aHAJTUTHYECKAsl TeOMeTpPHs
[Tepeuenbr OCHOBHOI M MOMOTHUTENHHOM Yy4eOHOU IUTEpaTypbl, HEOOXOAUMOM Al OCBOCHUS

JTUCIHUIUTMHBL (MOYJIsl) aHAJIMTUYECKAsi TEOMETPHSI.

K ocHOBHO# (00s3aTeNbHON) JUTEpAType OTHOCATCA Y4YEOHHKH, y4eOHbIE TOCOOus, y4eOHO-
METOAMYECKasl JIMTepaTypa W MOHOTpaduu, H3y4YeHHE KOTOPBIX SIBIISIETCS OO0S3aTENbHBIM IS
OBJIAJICHUS] 3HAHUSIMU B IMOJIHOM O00bEMe 0 AMCLHUIUIMHE B COOTBETCTBHM C JaHHOW mporpammoii. K
OCHOBHOI1, MpexkJie BCEero, OTHOCUTCS JUTeparypa, nuMmeromas rpu¢ MunuctepcTtBa o0pa3zoBaHUS U
Hayku Poccuiickoit @enepanu uiad  Y4eOHO-METOJUYECKOTO OOBEAMHEHUS, PEKOMEH]IYIOIMINX
U3JIaHUE K MCIOJBb30BaHUIO B Y4eOHOM mpoliecce. B crricke OCHOBHOM JTUTEpaTyphbl YKa3bIBaeTCs HE
Ooriee MATH HCTOYHHUKOB, MMEIOIIMUXCS B JIOCTATOYHOM KoiuuyecTBe B (Qouae Oubmmorexku. Ecnm
JIOCTYIHA BJIEKTPOHHAs BepcUs Yy4EOHMKOB, y4eOHBIX MOCOOMH M T.JA., CIEeAyeT yKa3aTh IJs HHX
PEKUM JI0CTYTIA.

K nomonHutenbHOW OTHOCHTCS JUTEpaTypa, peKoMeHAyeMas OakanaBpaM, MarucTpam JUis
CaMOCTOSITENTFHOTO W3Yy4Y€HHUsl NMPH BBHIMOJIHEHUH KypCOBOrO MpoekTa (paboThl), yueOHOW HaydHO-
UCCIIEIOBATENbCKOM paboThl, MpU HamUcaHUM pedepaToB, A MOATOTOBKM K CEMHHapawm,
MPAKTHUYECKUM 3aHSATHSM, J1a0OpaTOpHBIM paboTaM M JAPYTUM YyuUeOHBIM 3aHATHSIM, a TaKxkKe s
yrayOJaeHus U pacliMpeHus 3HaHUH 10 TaHHOW TUCIUILIHHE.

Bce WCTOYHMKM B OCHOBHOW UM JONOJHUTENBHOW JIUTEpaType JalTCd C  IOJHBIMU
OonbimorpaduIecKUMy ONMCAHUSAMU B COOTBETCTBHHM C POCCHHCKMM WJIM 3allaJHbIM CTaHAAPTaAMU
odopmIIeHHUS.

Jliis Mmaructpatypbl 00s3aTeIbHO HAJTMYUE TUTEPATYPhl HA aHTJIUHCKOM SI3bIKE.

7.1. Y4eOnas quteparypa:
OcHoBHas JiMTeparypa

1. YMHOB A.E. AHanuTtuyeckast reoOMeTpus U JHHEHHas aaredpa
yuebHoe nocooue M.: MOU. 2009.-469 c.
2. Kum I' /1., Kpuukos JI.B. Anrebpa u ananuTHueckas reOMETpHsL:
Teopemsl u 3agaun. Tom 1. M.: Ilnanera 3nanuii, 2007.-469 c.
3. CmupaoB F0.M. «COopHHUK 3a/1a4 110 aHAIUTHYECKON FeOMETPUH U
nuHelHOM anrebpe» - M.: Jlotoc, 2005-372 c.
JonosHUTeIbHAS JTUTEpPaTypa

1. Pozepnopn 3.P. Teopus nosepxHocTeil. 2-0€ U3/1aHueE.,



nepepabotka u gomn. M.: DUIMATIINUT, 2006.-304 c.

2. bocc B. Jleknuu o maremaruke. T.13: Tomomnorus.- M.: KHukHbI#I
oM «JIubpokom», 2009-216 c.

3. Bupo O.41., UBanoB O.A., Heuseraesa H. FO. Xapiamos B. M.
DnemMeHTtapHas Tonojorus,- M.: MITHMO, 2007.- 446 c.

4. AuronoB B. U. u np. JIuneiinas anreOpa u aHaIUTHYECKAS
reomerpusa. OnopHsiid KOHCTIEKT.- [Tpocnekt, 2011.-139 c.

5. beknemumena /[.B. Kypc aHanmutrdeckoi reoMeTpur U JIMHEHHOM
anreOpbl.-10-e u3n., ucnp.- M.: DUSMATIINT,2005.- 304 c.

6. EpumoB H.B. KpaTkuii kypc aHanmuTHuecKoi reoMeTpun: YueoHoe
nocobue.13-e uznanue,crepeot.- M.: ®USMATIIUT, 2005r.- 166¢.

7. Jlabapckuit M.I'. BekTopHas anredpa u ee npuioxxenusi. Web,
2010r.- 166 c.

8. [Ipocsaros I'.U. JIuneitnas anredpa 1 aHAIUTHYECKAs] TEOMETPHS:
3amauu U pemenus. — M.: Anbda-IIpecc, 2009r.- 208 c.

9. YMmuoB A.E. AHanutuueckas reoMeTpHs U JIMHeiHas anre0pa.
VYuebdnoe nmocoodue.- M.: MOTH, 2009r.- 57- c.

10. Kum I'.JI., Kpuukos JI.B. Anre6pa u aHanmuTudeckass reOMeTPHS:
Teopewms! u 3agaun. Tom 1. M.: [Inanera 3nanwmii, 2007.-469 c.

7.2. UnTEepHET-pecypcehl
ITockonbKy B HacTosIee BpeMs IpH padoTre ¢ MHGOpManue MMPOKO UCIIOIB3YIOTCS PECypChl

TeleKOMMYHUKaMOHHON ceTu «MHrepHer» (manee — cetb «MHTEpHET»), TO cleqyeT yKasaThb
NepeyeHb CaWTOB, HCIOJB3YIOIIUXCS JUISl TOJYyYEHUS JONOJHUTENbHBIX 3HAHUN MO H3y4yaeMou
muciumnHe. Taxoke ciaenyeT ykasaThb aJipec caidTa, coepiKallero yueOHyro MHPOpMAIHo 0 Kypcy
(pu ero HaM4KK), IPUHIUIIBI pa3MEIIeHNs B HeM HHGOpMaIuu U cIocoO0bl paboThI ¢ caToM.

Ne Ha3zBanue DJIEeKTPOHHBII agpec Coaepxanne
1. Exponenta.ru www.exponenta.ru Ha caiite pa3MenieHsl 3JeKTpOHHbIE YIEOHUKH,

CHpaBO‘IHI/IKI/I, CTaThbH, HpI/IMepaMI/I HpI/IMeHeHI/ISI
MaTEeMaTUYECKUX MTAKETOB B 00Pa30BaTEIIbHOM
rporecce, 1eMO-BEPCHUHU 11 0 ITYJIAPHBIX
MAaTEMAaTHYCCKHUX ITaKETOB, BHeKTPOHHLIe KHUTHU 1
cBOOOJIHO pacmpocTpaHiIeMble TPOrPaMMBL.

2. Math.ru www.math.ru MaremMaTidecKuii caiT IS MMTKOJILHUKOB,
CTYI[CHTOB, y‘-IPITCJIGfI " BCEX, KTO I/IHTepeCyeTCﬂ
MaTEeMaTHKOM.



http://www.math.ru/
http://www.exponenta.ru/
http://Exponenta.ru/
http://Math.ru/

3. MartemaTnka www.mathematics.ru | Y4eOHbII MaTepHal Mo pa3IMYHbIM pasjeiam
MaTEMAaTHKH.

4. MartemaTuka 1 www.xplusy. isnet.ru  |Coxepkut O0IBIIOE KOJTHMYECTBO BUIACOICKIMI IS

CTY/ICHTOB M Npovee. LIKOJIBHUKOB, AOUTYPHEHTOB U CTYJCHTOB IO

MaTeMaTHKe U QH3HKe.

5. Poccuiickoe o0pa- www.edu.ru ®denepanbHBIi 00pa30BaTENBHBIA MOPTAT:

30BaHMe. YUpeXIeHHS, TPOTpaMMBbI, cTaHAapThl, BY 3b1, TecTh

EID.

7.3. IlporpamMHoOe obGecrieyeHue:
1. Microsoft Excel
2. Microsoft Word
3. Microsoft PowerPoint

7.4. MaTepuajbHO-TeXHHYECKOe o0ecneyeHue

B opranuzamum y4eOHOTO Tporiecca HEOOXOAMMBIMH SIBJISIFOTCS CPEICTBA, 00ECIICUHBAOIIIHE
ayJMOBU3yallbHOE BOCIPHUATHE Y4eOHOro Mmarepuaia ( CIeHHalM3UPOBAHHOE JEMOHCTPALMOHHOE
obopyoBaHue):

1.Jocka u mMen (mu 6oJiee COBpeMEHHbBIE aHATIOTHN)

2. KOMITBIOTEPHBIC ¥ MYJIbTHMEINHHBIE TEXHOJIOTHH

3.MUKpO(OH M COOTBETCTBYIOIIME YCTAaHOBKM (A1 pabOTHl B OOJNBIIMX ayJUTOPUSX C

MHOTOYHCIICHHBIMH TPYTIIIAMH CTYICHTOB)

Pabouas mporpaMMa JUCIHMIIMHBI AHAJMTHYECKAsA TeOMeTPHsl COCTaBJIEHA B COOTBETCTBUU C
tpeboBanusmu @PI'OC BO no nanpasnenuto noarorosku 01.03.01 MaremaTuka (ypoBEHb BBICIIETO

oOpa3oBanust OakamaBpHar ), yTBEPkKACHHOTO [Ipukazom MunuctepcTBa oOpazoBanus u Hayku PO ot 10
saBaps 2018 r. N 8 "O0 yrBepxkaeHun (eepaabHOro rocyIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa
BEICIIIETO 00pa3oBaHus - OakanaBpHuar mo HanpaeieHuro moarotoBku 01.03.01 Maremaruka" (c HI3MEHEHUSAMHA 1
nononueHusiMu) (Pemaxmus ¢ mamenenusimu N 1456 ot 26.11.2020, C u3MeHEHUSMH U JOTIOTHEHHUSIMH OT: 26
HOs10pst 2020 1., 8 pespanst 2021 1.), ¢ yderom mnpodeccuoHanbHoro crangapra 01 OGpasoBaHue u

HAyKa, YTBEPXKACHHOIO NpHKa3oM MHUHHUCTEpCTBa TpyJa U cOLManbHOU 3amuThl Poccuiickoi @enepanuu ot
«5» aBrycra 2021 r. Ne 30550

ITporpamMmy cocTaBuiI:

Cr.npenogasarens Kadeapsl «Matemarnueckuid ananuz» O3noesa E.B.

[IporpamMma onobpeHa Ha 3acenanuu kapeapsl «MaTemMaTnyecKuil aHaIu3»

[TpoTokon NelO ot «20» uronst 2023r

HporpaMMa 01106peHa yqe6HO-MCTOHI/I‘l€CKI/IM coBeToM DPU3NKO-MAaTEMaTHIECKOTO (I)aKyJ'ILTeTa


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

npotokoa Ne 10 ot «23» wutons 2023 1.

[IporpamMma paccMoTpeHa Ha 3acelaHuu Y 4e0HO-METOIMYECKOr0 COBETa YHUBEPCUTETA

potokoi Ne 10 ot «28» wutons 2023 r.

CBeneHusi 00 yTBep:KIeHMH TMPOrpaMMbl HAa oO4YepeaHOW Y4YeOHBIH TroJ W PerucTpamuu
U3MEHEeHM

YyeOHbIit Pemenue BHecennble u3MeHeHUS IHoamuce 3aB.

N0 kadenpsl kadenpoit
(Ne mporokona, nara)
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