MUHWUCTEPCTBO HAYKH U BBICIIET'O OBPA3OBAHUSI
POCCUMCKOM ®EJEPAIINN
®EJEPAJBHOE 'OCYJAPCTBEHHOE BIO’KETHOE OBPA3OBATEJIbHOE
YUYPEXJIEHUE BBICIIEIO OBPA3OBAHUSA
«MHT'YIICKUA TOCYJIAPCTBEHHBIA YHUBEPCUTET»

®U3UKO-MATEMATHYECKHAHN ®AKYJIBTET

KA®DEJIPA «MatemaTn4ieckuii aHaImn3»

COIMACOBAHA YTBEPXOAIO
PykoBoauTens obpasoBaTtenbHON NporpaMmbl [ekaH dunsnko-maTemaTMyeckoro akynsteTa
/npod. N.A.TaHknes /B.C. Kynbbyxes
oT «27» (pepans 2025r. oT «14» mapTa 2025r.

PABOYASA ITPOT'PAMMA JUCHUIIJINHBI

b1.0.33 «cAHatuTHYECKas reOMeTPHs»
HamnpagsJjieHne noaAroToBKu

Hanpasnenune noaroroBku

44.03.01. ITegarornyeckoe 00pa3oBaHue

Hanpasnennocts (mpo¢uib MOArOTOBKN)

MareMaTHuKa

Kpanudukarus BbITyCKHUKA

BAKAJIABP

®dopma oOyueHus

QOuHas

Marac, 20251



1. Iean ocBOeHUST AU CUMILTAHBI

Llenb Kypca aHanmuMTU4YecKon reoMeTpuM COCTOUT B OCBOEHUN TeOPEeTUHECKUX
MONOXEHMN W MaTemMaTM4ecKoro annapata OCHOB aHarMTUYeCcKOW reoMeTpum,
MMELLUNX MPUMOXKEHUS MPU  pelleHnM MNpUKNagHbiX 3agadv, BCTpevaloLlmxcs npu
aHanuae 605blUIMX MacCMBOB MHGOPMaLMN B MHOPMATUKE, SKOHOMMKE, COLMONOru,
TEXHUYECKOM MOHWUTOPWHIE U APYrMX UCCNEA0oBaHUSAX.

Ilepeyenb nmpogeccHOHATBHBIX CTAHAAPTOB, 0000IEHHBIX TPYAOBBIX (PYHKIUNA M TPYAOBBIX
(yHkuuii, cooTBeTCTBYIOIUX NPOGeCcCHOHAIBHOM AesITeIbHOCTH BbIIIYCKHHKOB

Ne Kon HaunmenoBanue obnactu mpodeccHOHANIBHON NesITENbHOCTH.
/11 npodeccronansHoro | HammeHnoBanue mpodhecCHOHAIBHOTO CTaHAapTa
cTaHzapra

01 O6pa3oBanue u HayKa

1. 01.001 [IpodeccuonanbHbIi cTaHAapT «IIemaror (memaroruueckas
NESITENbHOCTD B cepe JOLIKOIBHOI0, HAYaJIbHOIO 00IIEero, OCHOBHOT'O
o0miero, cpeanero o0mero oOpazoBaHUs) (BOCHUTATENb, YUUTEIh)Y,
YTBEPKIEHHBIM INpUKAa3oM MHUHHCTEPCTBA TpyAa U  COLMAIBHOMN
samuThl Poccuiickoit ®eneparuun ot 18 oktadps 2013 1. Ne
544u(3apeructpupoBan  MuHHCTEPCTBOM  IOCTHIMHA  Poccuiickoi
Oenepatmu 6 aekabps 2013 1., peructpanuonubii  Ne30550), ¢
HW3MEHEHHWEM, BHECEHHBIM MpHKa3oM MUHHUCTEpCTBA TpyAa U
connanpHO# 3ammThl PD ot 5 aBrycra 2016r.Ne422H (3aperucTpupoBas

MunucrepctBoM roctunuu P® 23 aBrycra2016r., peructpainoHHbIi Ne
43326)

2. 01.003 [IpodeccnonanpHbIit CTaHIApPT «Ilemaror JIOTIOJTHUTENIBHOTO
o0Opa3oBaHMsi JIeTe M  B3POCIBIX», YTBEPXKJICHHBIH TPUKA30M
MunucTepcTBa Tpyaa U coruanbHoi 3amuTtel PO ot 5 mas 2018r. Ne
298u (3apeructpupoBaH MuHHCTEpCTBOM focTuiun P 28 aBrycra
2018r., peructpaunonnsidi Ne 52016)

3. 01.004 [Ipodeccuonansherii crangaapt "Ilemaror mpodeccnoraaIbHOTO
o0y4eHus1, mpodecCHoHaIbHOTO 00pa30BaHuUs

Y JOTIOJHUTEIHFHOTO MPO(hEeCCHOHAIBHOTO 00pa3oBaHus ",
YTBEPXACHHBIN MTprKa3oM MUHUCTEPCTBA TpyAa

1 conuanbHOH 3amuThl Poccutickoit deneparun ot 8 ceHTs10ps 2015
r. Ne 608u

(3apeructpupoBan MUHHUCTEPCTBOM FOCTHITMHN Poccuiickoii
Oenepanuu 24 centsaops 2015 .,

peructparonusiii No 38993)

Mecto mucuunimabl B crpykrype OITOII 6akanaBpuara

OucumnnuHa «AHanuTMyeckass reomeTpusa» OTHOCcUTCs K ©Gas3oBon 4acTtu
NpPodeCCNOHanNbHOro LMKNa MmaTeMaTM4yeCckux N eCTeCTBEHHOHaYYHbIX AUCUUMIINH.

OcBoOeHMe ANCUMMNNNHBI «aHanNUTUYeckas reomeTpusi» onnpaeTcsl Ha NPOMAEHHbIe
pasgenbl LKOMbHOMO Kypca MatemaTtukm U sBnsieTcs HeobxoamMmowm OCHOBOW Ans
nocrnegyowero  U3ydyeHns  OAMCLUUNIKH 0asoBoM M BapuaTtMBHOW  4acTu
npodeCccnoHanbHOro Lmkna.

3. Pe3yabTaThl 0CBOEHUSI I CUUILIMHBI (MOAYJI1) AHAJIUTHYECKAS TeOMeTpHs
[Ipouecc u3yyeHUs: AUCHUUIUIMHBI HANpaBjieH Ha (GOPMUPOBAHUE HJIEMEHTOB CJEIYIOIINX
koMmrereHiuii B coorBerctBur ¢ ®I'OC BO 1o nanHoMy HampaBJIeHHIO:




Kong
KOMIIETEH-
JRNZ058

HaunmenoBanue KOMIICTCHIIU

Nuaukatop JOCTUXKEHUS] KOMIIETEHIUU
(3aKperUIeHHBIN 32 TUCTIUTUTNHOM )

YK-1

Crnoco0eH oCyIIecTBIATh
IIOUCK, KPUTUYECKHUU
aHaJIu3 U CUHTE3
uH(pOpMaIuy,
HIPUMEHATh CUCTEMHBIN
HOJXOJ JIsl PeLICHUS
IIOCTaBJIEHHBIX 3324

VK-1.1. Amnamu3upyer 3ajady, BbLIEHSAS €€
0a30BEBIE COCTABIISIOLINE;

VYK-1.2.  Onpenensier,  HUHTEPHPETUPYET U
pamwxupyer uHpopMauuoo, Tpedyemyro s
pELIEHKS TOCTABICHHOM 3a/1a4u;

VYK-1.3. OcymecTBiseT NOUCK UHPOPMALUHU IS
pelIeHus] TIOCTAaBICHHON 33/1a4d MO Pa3IMYHBIM
THIIaM 3aI1IpOCOB;

VYK-1.4. IIpu o0paboTke MHPOpPMALKUN OTIUYACT
GaKkThl OT MHEHWH, WHTEpIpeTalui, OICHOK,
¢dopmupyeT COOCTBEHHbIE MHEHHUS M CYXKICHHS,
apryMEHTHPYET CBOU BBIBOJIBI M TOUKY 3PEHUS;

YK-1.5. PaccmatpuBaer u npearacT
BO3MO)KHBIE BapUaHTBhl PEHICHHS ITOCTaBICHHOM
3aJa4du, Ooc€HUBAaA UX JOCTOMHCTBA U HEAOCTATKU.

OIIK-8

Crnoco0eH ocyIIecTBISATh
eIarOTHYECKY IO
JeSITeIbHOCTh HA OCHOBE
CTEUATBHBIX HAYUHBIX
3HAHUM

OIIK-8.1. IlpuMeHsieT OCHOBHBIE TNPUHLHUIBI H
MpOIeAyphl HAYYHOTO 3HAHUS B TMEIArOrH4ecKoi
JIeSITeJIbHOCTH; UCIIOJIB3YET METOIBI
KPUTUYECKOTO aHalin3a ¢ OIEHKH HAy4HBIX
JOCTIDKEHMH MW HMCCIEOOBaHMM B  00JacTH
MeJaroruky, egarornuecKux UCCiIeIJ0BaHNM.

OIIK-8.2. Bezenser W CHUCTEMAaTU3HPYET
OCHOBHBIE HJEH pE3yJbTaTbl MCCIECNIOBAaHUN U
YUYUTHIBACT ux npu OCYIIECTBICHUH
NEJArornyeckol  JESATENIBHOCTH;  OpraHU3yeT
Hay4YHOE MCCIIEJOBAHUE B 00JACTH NIEIarOTUKH

OIIK-8.3. Hcronb3yeT COBPEMEHHBIE HAYy4YHBIE
3HAHUS U pe3yJapTaThl  IEJAarorMyecKux
UCCIICIOBAaHUM;  ONpenenseT  IeJarorn4eckyro
3a/a4y M IPOEKTUPYET NeJarorMuecKuii mporece
IUIs €€ pelleHMs.

OIIK-8.4. [emoHncTpupyer CHenuasgbHble
Hay4HbIE 3HAHUS B COOTBETCTBYIOLIEN
MPEeIMETHOM 001acTH.

[1K-6

Crnioco0eH npuMeHsTh
CreLMabHbIE IPEeIMETHBIE
3HAHUA IIPHU pCain3allun
00pa30BaTeIBHOrO Mpolecca

[TIK.-6.1. OpueHTUpyeTCS B 3aKOHOMEPHOCTSIX,
MPUHIIMIIAX ¥ YPOBHAX (POPMUPOBAHUS U
peanu3anuu copepKaHus o0pa3oBaHus B 001acTH
¢u3uku 1 UHPOPMATUKU; CTPYKTYPY, COCTAaB U
JTUAAKTHUECKUE eAMHUIIBI COIepKaAHUS
IIKOJILHOTO TIPEMETa «MaTeMaTHKa» 1
«HH(POPMATHKAY

[1K.-6.2. [IpuMeHseT criennaibHbIC 3HAHUS B




00J1acTH MaTeMaTHKHU U HH(POPMATUKH B
00pa3oBaTeNbHOM IpOLIecce

[IK -6.3. [Ipou3Boaut 0T0Op BapHATUBHOTO
coJiep>KaHusl yueOHOro mpeMeTa ¢ y4eToM
B3aMMOCBSI3M  YPOUHOI ¥ BHEYPOUHOH (hopm
00y4eHHs1 MaTeMaTHKEe U HHPOPMATHUKE

4, CTpyKTypa U cojep:KaHue QU CHUIINHBI (MOAYJIs1) AHAJTUTHYECKASI TeOMeTpHst
4.1. CTpyKTypa AUCHHUILINHBI (MOIYJIsl)
OO61mas Tpy10eMKOCTh TUCHUIUIMHBI COCTABIISIET 6 3a4eTHBIX eAUHULL, 216 4acoB.

Buj yueoHoii padoTbl Bcero IHopsiakoBbIii HOMEpP ceMecTpa
3
O01mas TpyI0eMKOCTh TUCIIUILTHHBI BCETO (B 3.€.), B TOM 43e.
YHUCIIE:
KypcoBoii mpoexkrt (pabota) HE TIPeTyCMOTPEHO
AyIUTOPHBIC 3aHSITHS BCETO 68 68
(B akaj. yacax), B TOM YHUCIIE:
Jlexuuu 36 36
[IpakTudeckne 3aHATHS, CEMUHAPHI 32 32
JlaboparopHsie paboThI
CamocTosTenbHas pabora Bcero (B akajl. yacax), B TOM YHCIIE: 49 49
KCP 27 27
OKk3aMeH
OO6m1ast TPy 10EMKOCTh TUCITUTUIAHBI 144 144
Ne/ Buner yaeOHOI pabOTHI, BKITFOYAs DOopMBI TEKYLIETO KOHTPOJIS
Ne CaMOCTOSITEIIbHY O pabOTy CTYICHTOB U yCIIEBaeMOCTH (II0 HEeISIM
TPYJOEMKOCTh (B Hacax) cemecTpa). POpPMBI IPOMEKYT.
HaunmeHoBanue arTect
pa3aesioB U TeM
AACTUITIIMHBI (MOILYHH) AynuropHast pa60Ta CamocTosTelbHas
pabota
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Pa3gen 1. Koopannatel Ha 2 |4 8
NPSAMOii U IVIOCKOCTH.
1.1 | Ocsk uotpesku ocu. KoopauHaTe
Ha npsiMoi. YucmoBas oCh.
JlekapTOBBI MPSMOYTOJIbHBIC
KOOPAHHATHI Ha TJIOCKOCTH.
[MoHsATHE O IEKAPTOBBIX
KOCOYTOJIBHBIX KOOPIHHATAX.
ITonsipHbIe KOOPAMHATHI.




AdduHHBIE U IPSIMOYTOJILHBIC
JIeKapTOBBI KOOPAMHATHI TOYEK Ha
IUIOCKOCTH U B ITPOCTPAHCTBE.
[Ipocreiimue 3anauun
aHAJUTUYECKOI reOMeTpHH.
VYpaBHeHUs TUHUHN U
noBepxHoctei. [Tonspubie
KOODPJIMHATHI TOUEK IUIOCKOCTH.

Pa3gen 2. Ilpocreiimue 3axaqyn
AHAJIUTHYECKOH reoMeTpMH Ha
IJIOCKOCTH.

2.1

[Ipoexuums otpeska. Paccrosiaue
MEXIY OBYMS TOUKaMHU.
Brraucnenue miomanu
TpeyrojibHUKa. JleJIeHue OTpe3Ka
B IaHHOM OTHOIIICHHU.
[IpeobpazoBanue JeKapPTOBBIX
KOOpAMHAT( P MapaieIbHOM
CIBUrE OCEH, IPU [IOBOPOTE OCEH,
IIpyu IBMCHCHUHU Hadajia
KOODPJIMHAT M TOBOPOTE OCEH).

Pa3gen 3. YpaBHeHue JTHHHM.

31

[Tonatue ypaBHEHHs JTUHUU.
[Ipumeps! 3aaanus TUHUA IPU
oMoy ypasHeHu. Ilpumepsl
BBIBOJIa YPaBHEHUH 3apaHee
JAHHBIX JIMHUH. 3ama4ya o
NIepeCceYeHNH ABYX JIMHUH.
ITapameTpuueckue ypaBHEHUS
JuHUH. Anrebpandeckue JIMHUH.

Pa3gen 4. Jlunum nepBoro
TOPsITKA.

4.1

VYrioBo# koaddunueHt.
YpaBHeHME NPSMO#i C yTIIOBBIM
ko3 unueHToM. Brrurciaenue
yriia MeXy IByMs IPSMbBIMHU.
VYcaoBus napaiieabHOCTH U
NEPHEeHIUKYIISIPHOCTH JBYX
npsambIx. [IpsmMas kak TUHUS
nepBoro nopsaka. Ob6iee
ypaBHeHue npsiMmoil. Henonxoe
YpaBHEHHE MEPBOM CTEIIEHHU.
YpaBHeHUE NPSIMOI1 «B OTpE3KAX».
CoBMecTHOE UCCIIeIOBaHHE
YpaBHEHU JBYX MPSIMBbIX.
HopmanbsHoe ypaBHeHUE MpsIMOIL.
3aaya BEIUMCIIEHUS PACCTOSHUSA OT
TOYKH JI0 PSIMOH. YpaBHEHUE
IIy4Ka MPsIMBIX. Y paBHEHUE
psiMoii B adpUHHOI cucteme
koopauHat. ['eomeTpuueckuit
CMBICJI JINTHEHOTO HEPaBEHCTBA C
JIByMsI HEU3BECTHBIMU. Y paBHEHHE
HPsIMOH B IIPSIMOYTOJIbHOM
JIEKapTOBOM CUCTEME KOOPIUHAT.

Pa3nen 5. 'eomeTpuueckne
CBOICTBA JIMHUI BTOPOro
nopsiaka ( KpuBbie BTOPOTro
NMopsiAKA).

10

51

Omaric. OnpeneieHne dILTAICa U
BBIBOJI €r0 KAHOHHYECKOTO
ypaBuenus. VccnenoBanue GopMer
aJTMTICa. DKCIEHTPUCHTET




anunca. PanyonanbHble
BBIpaXXEHUsI (DOKATIBHBIX PAIHyCOB
snunca. [Toctpoenue aumnca no
ToukaM. [Tapamerprudeckue
YpaBHEHHS dJUIUIICA. DIUTUIIC KaK
MPOEKLHS OKPYKHOCTH Ha
IUIOCKOCTb. DJUIHIIC KaK CCUCHHE
KpyTJoTo nHApa. I unepboma.
Onpenenerne rAepOoITH ¥ BEIBOJ
e KaHOHMYECKOTO ypaBHEHHSI.
HccrnenoBanme popMbl THIIEpOOITHL.
JMpeKTpucHl 3JuTirca u
runep6outsl. [Tapabona. [Tonspubie
YpaBHEHHS KPUBBIX BTOPOTO
nopsigka. IIpusBeneHue kpusBon
BTOPOTO MOPSIIKA K
KaHOHWYIECKOMY BHTY.
ACHMITOTHYECKHE HANPABICHUS
KpUBO BToporo nopsiaka. Llentp,
KacaTelIbHbIC ¥ TUaMeTPhl KPHBOH
BTOPOT'O MOPS/IKA.

Pa3gen 6. HexoTopnie
npocreiiiye 3aga4u
AHAJIUTUYECKOI reoMeTpuu B
NMPOCTPAHCTBE.

10

6.1

JlekapToBbI IPAMOYTOJIBHBIE
KOOpPJUHATHI B IPOCTPAHCTBE.
ITonsiTue cBOOOHOTO BEKTOPA.
IIpoexuuu BekTOpa Ha OCh.
IIpoexuuu BekTOpa Ha OCH
koopauHat. Hanpasisitonye
KOCHHYCHI. PaccTosiHre Mex Iy
JBYMs ToukaMu. [leneHne oTpeska
B JAHHOM OTHOLICHUH.

Paznen 7. JInneiinbie onepammun
HAJl BEKTOPaMH.

10

7.1

OrnpenesneHne JTUHEHHBIX
onepaluii 1 OCHOBHbIE CBOMCTBA
JIMHENHBbIX onepanuil. PazHocts
BEeKTOpOB. BexkTopsl. CroxeHue u
BBIYUTAHUC BEKTOPOB. VYMHOXKEHHE
BEKTOpa Ha uucio. JIuneiHas
3aBUCHUMOCTb BEKTOPOB.
Koopaunatsl BeKTOpOB Ha
IUIOCKOCTH U B IPOCTPAHCTBE.
OpueHTauus IIOCKOCTH U
npoctpancTBa. OCHOBHBIE TEOPEMBI
o npoekuusx. Paznoxenue
BEKTOPOB Ha KOMIIOHCHTEI.
CkansipHO€ MPOU3BEICHNE
BEKTOPOB 1 €T0 OCHOBHBIC
cBolicTBa. BripaxkeHue ckansipHOro
MIPOU3BENICHUS UePE3 KOOPIUHATHI
MEPEMHOKAEMBIX BEKTOPOB.
BekTopHoe u cMmemaHHOE
MIPOU3BEACHUE BEKTOPOB.

Paznexn 8. YpaBuenue
MOBEPXHOCTH H YPABHEHHSI
JIMHUH.




8.1

YpaBHeHHE TOBEPXHOCTH.
YpaBHeHHe TuHUH. 3a1a4a O
MepeCeYCHNH TPEX MOBEPXHOCTEM.
YpaBHEHHE HWINHIPUYECKON
MOBEPXHOCTH ¢ 00PA3YIOIINMU,
napajuiebHBIMU OJTHOM U3
KOOPJUHATHBIX OCEM.
AnreOpandecKuie TIOBEPXHOCTH.

Pasgea 9. ILi1ockocTh KaK
TMOBEPXHOCTH IIEPBOTO MOPS/IKA.
IIpsimasi B mpocTpaHcTBE

10

9.1

[InockoCTh Kak NOBEPXHOCTH
nepsoro nopsanaka. Hemonnsie
ypaBHEHHUS IIOCKOCTEI.
YpaBHEHUS MIOCKOCTH «B
oTpe3kax». HopmansHoe
ypaBHEHHME IUIOCKOCTH. PaccTosiHue
OT TOYKH JI0 TUIOCKOCTH.
YpaBHEHUS NPAMOIL.
Hamnpasnsitomnii BEKTOp NpsiMOM.
Kanonunueckue ypaBHEHUS MPSIMOU.
[Tapamerpudeckue ypaBHEHHS
npsimoid. Hekoropslie
JIOTIOJTHUTEbHBIE MPEITI0KEHUS U
IpUMEpEL. Y paBHEHUE IIJIOCKOCTH B
npoctpaHcTBe B appuHHOIM
CUCTEME KOOPJIUHAT. Y paBHEHUE
TUTOCKOCTH B IIPOCTPAHCTBE B
NPsIMOYTOJIBHOM JIEKapTOBOM
cHcTeMe KOOp/AMHAT. Y paBHEHHE
IPsIMOI B IPOCTPAHCTBE B
apUHHON cucTeMe KOOPIUHAT.
YpaBHEHHE NPSMOI B
MIPOCTPAHCTBE B MPSIMOYTOJILHOM
JIEKapTOBOI CHCTEME KOOp/IMHAT.

Pa3gen 10. [ToBepxHoCTH
BTOPOro MopsijiKa

10

10.1

Mertop ceuenuit. Hunuuapuueckue
¥ KOHHYECKHE TIOBEPXHOCTH.
IToBepxHOCTH BpallleHHUs.
DITATICOUIBI U TUTIEPOOTIOUIBI.
[Tapabononnsl.

OO01mas Tpy10eMKOCTh, B 4acax

144

36

32

49

IIpomexxyTouHas arrecTarus

®dopma

3auer

3a4eT ¢ OIEHKOI

DK3aMeH

4.2. ConepxaHue TUCHUILIMHBI (MOTYJIs1)

Pazgen 1. KoopanHaTrsl Ha NpAMOii U IJIOCKOCTH.

Tema 1.1. Ocp um otpe3ku ocu. Koopaunarel Ha mnpsmoil. YucnoBas ock. JlekapToBbI

IPSIMOYTOJIbHBIE  KOOPJIUHATHI

Ha IINIOCKOCTH.

Ilonstne o ACKAPTOBBIX KOCOYTI'OJIBHBIX

koopauHatax. [lonspubie koopauHathl. AdGUHHBIE U TPSIMOYTOJIbHBIE 1€KaPTOBBI KOOPIUHATHI
TOYEK Ha IUIOCKOCTM M B MpocTpaHcTBe. [IpocTeiive 3agaur aHAIMTHYECKOW TE€OMETPHUU.
YpaBHEHUs IMHUN U TOBEPXHOCTEN. [1ossipHbIE KOOPAMHATHI TOYEK INIOCKOCTH.




Pazgen 2. IIpocreiimme 3a1a4u aHATUTHYECKOH reOMeTPHHU HA IVIOCKOCTH.

Tema 2.1. IIpoekmust oTpeska. Paccrosiane Mexay IByMst ToukaMu. Beraucienue miomann
TpeyronbHuKa. Jlenenue oTpe3ka B JaHHOM oTHomeHuu. [IpeoOpa3zoBanue neKapTOBBIX
KOOpAWHAT( IPH NMapajuieIbHOM CIBUTE OCEH, PU IOBOPOTE OCEH, MpU U3MEHEHNUU Havyasa
KOOpJMHAT U IOBOPOTE OCEN).

Pa3nen 3. YpaBHeHue JJUHUM.

Tewma 3.1. [TonsiTue ypaBHeHus: TuHUM. [IpuMepsl 3a1aHus JTMHUN TIPHU IIOMOIIM YPaBHCHH.
[IprumMepsl BbIBO/IA YpAaBHEHUI 3apaHee JaHHbBIX JIMHUNA. 3ajja4a O MePEeCceYeHUHU JIBYX JTUHUM.
[Mapamerpudeckue ypaBHCHHs TUHUHN. ANTeOpanyecKue JIMHUM.

Pa3nen 4. Jlunuu nepBoro nopsiaika.

Tema 4.1. VYrmoBoili kodd¢unueHT. YpaBHEHHE TMPSAMON C YIJIOBBIM KO3 (HUIIMEHTOM.
Brruucnenue yria Mexay AByMs HPSMBIMH. Y CJIOBHS NapaJUICIbBHOCTH U NEPIEHINKYJIISIPHOCTH
nByXx mpsimbiX. [Ipsimas xak auHMs nepBoro nopsiaka. OOuiee ypaBHeHue mpsiMoil. Hemosnoe
ypaBHEHUE TIEPBOM CTENEHU. YpaBHEHUE NPsIMOM «B oTpe3kax». COBMECTHOE HCCIIECIOBAHHE
ypaBHEHUH IBYX NpsmbIx. HopManbHOe ypaBHEeHHE IpsiMOil. 3aaya BEIYUCIECHUS PACCTOSIHUSA OT
TOYKH JIO0 TpsIMOH. YpaBHEHHE Ny4yKa NPSMBIX. YpaBHEHHE MpsIMOi B apUHHON cucTeme
KOOpJAMHAT. ['€OMETpUUYECKHil CMBICI JIMHEWHOIO HEpPAaBEHCTBA C JBYMs HEU3BECTHBIMU.
YpaBHEHHE NIPSAMOM B IPAMOYTOJIBHOW IEKAPTOBOM CUCTEME KOOPAUHAT.

Pa3znen 5. leomeTpuyeckue CBOCTBA JIMHUI BTOPOro nopsiika ( KpuBbie BTOPOTo
MOPAIKA).

Tewma 5.1. Dnmunc. OnpeneneHue 3JUIUICa U BBIBOJ €M0 KAHOHUYECKOTO YPaBHEHHS.
Uccnenoanue Gpopmbl dumca. DKCIEHTPUCUTET dJLTuIca. PalinoHanbHbIe BRIPAKEHUS
doxanbHBIX paanycoB uunca. [loctpoenue smumnca no Toukam. [Tapamerprudeckue ypaBHEHUS
AIUIUIICA. DIITUIC KaK MPOEKLUs OKPYKHOCTH Ha MJIOCKOCTh. DJUIUIIC KaK CEYEHHUE KPYTJIOro
uunuHApa. ['unepOona. Onpeaenenne runepoosbl U BHIBOJ] €€ KAHOHUYECKOTO YPaBHEHUS.
Uccnenoanue dhopmbl runepooisl. Jupextpucs amunca u runepoonsl. [lapadona. [lonspasie
ypaBHEHUS KPUBBIX BTOPOTO nopsaka. [IpuBeneHne KpuBoi BTOPOTro MOPsIIKA K KAHOHUYECKOMY
BUJly. ACUMIITOTHYECKUE HAIIPABJICHHS KPUBOI BTOpOro nopsiaka. LlenTp, kacarenbHble U
JMaMeTpbl KPUBOM BTOPOTO MOpPsJIKa.

Pa3nen 6. HexoTopble npocreiiliine 3a1a4yu aHAJTUTHYECKOI reOMeTPUH B MPOCTPAHCTBE.

Tema 6.1. JlekapTOBBI IPSIMOYTOJIBHBIE KOOPJMHATHI B TIpocTpaHcTBe. [loHsTHE CBOOOJHOTO
BekTopa. [Ipoekiuu Bekropa Ha ock. [Ipoekiun Bekropa Ha ocu koopauHat. Hanpasisromue
KocuHychl. PaccTrosiHne Mexay AByMs ToukamH. JlenieHne oTpe3ka B JaHHOM OTHOIICHUU.

Pa3nen 7. JInneiiHble onepanuu HA/l BEKTOPaMH.

Tema 7.1. Onpenenenue JHMHEWHBIX ONEpalMii M OCHOBHBIE CBOMCTBA JIMHEWHBIX OIEpaluil.
Pasnocte BexkTOpoB. Bekropbl. CrojkeHHME M BBIUMTAHHWE BEKTOPOB. YMHO)XEHHE BEKTOpa Ha
yncio. JluHelHas 3aBHCUMOCTh BeKTOpoB. KoopauHaTel BEKTOPOB Ha IIOCKOCTH U B
npoctpancTBe. OpueHTalMs MIOCKOCTH U NPOCTpaHCTBA. OCHOBHBIE TEOPEMBI O MPOEKIUAX.
Paznoxxenne BeKTOpoB Ha KOMIOHEHTHI. CKaJsipHOE MPOU3BENIEHNE BEKTOPOB M €ro OCHOBHBIE
CBOIcTBa. BpbIpakeHHE CKalsIpHOrO NPOU3BEIEHUS YEpe3 KOOPAMHATHI IEPEMHOKAEMBIX
BEKTOpPOB. BekTopHOEe M cMelaHHOE POU3BEJCHHE BEKTOPOB.



Pa3gen 8. YpaBHeHUe NOBEPXHOCTH M YPABHEHHS JIMHUH.

Tema 8.1. YpaBHEeHHE TOBEPXHOCTH. Y paBHEHUE JIMHUU. 3a]]a4a O MEPECCYECHUN TPEX
MOBEPXHOCTEH. Y paBHEHHE IIHIMHIPHUECKON TTOBEPXHOCTH C 00pa3yOUMMH, TapaIeIbHBIMU
OJTHOM M3 KOOPIUHATHBIX Ocei. AireGpandeckre NOBEPXHOCTH.

Pa3zgen 9. [Li1ockocTh Kak MOBEPXHOCTH NMepPBOro nopsiaka. [psamas B npocTpaHcTBe
Tema 9.1. IInockocTh Kak MOBEPXHOCTH MEPBOro Mopsiaka. HemonHble ypaBHEHHs IJIOCKOCTEH.
VYpaBHEHUs INIOCKOCTH «B O0Tpe3kax». HopManbHOe ypaBHEHHE MIIOCKOCTU. PaccTosiHue ot
TOYKH JI0 IJIOCKOCTH. Y paBHEeHUs npsimoi. Hanpasistrommii Bektop npssmoi. Kanonnueckue
ypaBHeHus npsamoil. [lapamerpuueckue ypaBHeHus npsamon. HekoTopsie 10NOITHUTEbHBIE
NPEUIOKEHHS U IPUMEPBI. Y paBHEHHE TUIOCKOCTH B MMPOCTPAaHCTBE B ad(UHHOMN cucTeMe
KOOPJAMHAT. Y paBHEHHUE IIJIOCKOCTH B IIPOCTPAHCTBE B IIPMOYTOJIBHON JIEKAPTOBOM CUCTEME
KOOpJMHAT. Y paBHEHHE NPSIMOM B IPOCTPAaHCTBE B apPUHHOM cucTeMe KOOpJUHAT. Y paBHEHUE
PsIMOI B IPOCTPAHCTBE B MPSIMOYTOJIBHOM 1I€KapTOBOM CUCTEME KOOP/IMHAT.

Pa3nen 10. IloBepxHOCTH BTOPOT0 MOPSIAKA

Tema 10.1. Meron cedenuit. [lunuuapuueckue U KOHHYECKHE MOBEpXHOCTH. [T0BEpXHOCTH
BpallleHUs. DIUTUIICOUIBI U THepOoonisl. [Tapadomonmb.

TeMmbl J1a0opaTopHbIX padoT (JIaGopaTopHbIii IPAKTUKYM)

He npenycmotpens! yueOnbiM mtanom OOIT

IIpumepHasi TeMaTHKA KypCOBBIX padoT

He npenycmotpenst yueOnbiM mtanom OOIT



5.00pa3oBaTe/IbHbIE TEXHOJIOTHHI

AKTUBHBIC U UHTEPAKTUBHBIC (OPMBI: JIEKLIUH, TPAKTUYECKHUE 3aHATH, KOHTPOJIbHBIE paboThHI,
KOJUIOKBUYMBI, 3a4€ThI ¥ DK3aMEHBbI. B TeueHue ceMecTpoB CTyACHTHI PEIIAIOT 3aa4M, YKa3aHHbIC
IIPEOIAaBATEIIEM.

6. YueOHO-MeTOoAMUYECKOE ODecleyeHre CaMOCTOATEbLHON padoThl cTyaeHTOB. O1eHOYHbIe
cpeacTBa IJIsl TEKYLIEero KOHTPOJISI yCIeBAeMOCTH, IPOMEXKYTOYHOIl aTTecTallMd 10 HTOraM
OCBOCHMS THCIHUIIHHBI.

6.1. Ilnan caMoCTOSITEIbHOM PadOThI CTYJIEHTOB

Ne n/m HanmenoBanmue pa3aena (tembl) | Bua camocTosaTeIbHOM TpynoemkocTs (B
padoThI aKaJeMH4YecKHX
yacax)

Paznenl | KoopauHaThl Ha NpsSIMOM U
MJIOCKOCTH.

11 Ocsb u oTpe3ku ocu. KoopauHatel | AyauTopHasi pabora 8
Ha npsiMoit. YucnoBast ocCh.
JlexapToBbI IPSIMOYTOJIbHBIE
KOOpPJUHATHI Ha IJIOCKOCTH.
[TonsiTHE O NEKAPTOBBIX
KOCOYTOJIbHBIX KOOPJAMHATAX.
[TonsipHble KOOPIUHATHI.
AddunHbIE U TPIMOYTOIBHBIE
JI€KAPTOBBI KOOPJIMHATHI TOUEK Ha
MIJIOCKOCTH U B IPOCTPAHCTBE.
[Ipocreiimme 3agaun
AHAIIMTUYECKON T€OMETPUU.
YpaBHEeHUs JIUHUI 1
nosepxHocren. [lomsipHbie
KOOpAUHATHI TOYEK INIOCKOCTH.

Paznen 2 | [lpocreiiimme 3agaun
AHAJIMTHYECKOI reOMeTpUM HA
IJIOCKOCTH.

2.1 IIpoekuus orpeska. Paccrosinue Teoperuyeckunii Tect 8
MCXKIAY ABYMs TOYKaMHU.
Brruncnenue miomanu
TpeyroibHUKa. /[enenue orpeska
B JaHHOM OTHONIICHHH.
[IpeobOpazoBanme 1eKapTOBBIX
KOOpAWHAT( TIPH MapaIeIbHOM
CABUTIE OCEH, ITPU IIOBOPOTE OCEH,
IIpY U3MEHEHUH Hadasa
KOOpJWHAT U IOBOPOTE OCEH).

Pazgen 3 | YpaBHeHue JTUHMM.




3.1

[lonsiTHe ypaBHEHUS JTMHUH.
[Ipumepsl 3aganus TUHUN TPU
noMouy ypaBsHeHuu. [Ipumepsr
BBIBOJIa YPAaBHEHHUI 3apaHee
NAHHBIX JIMHAHN. 3a7a4da o
[IEPECCYCHUH ABYX JIMHUM.
[Tapamerpuueckue ypaBHEHUS
TUHUH. ANTeOpanyecKue JTNHUH.

AynuTopHasi padora

Paznen 4

JIMHMHU MepBOro MOPsAKA.

4.1

YrioBoi ko3 duiueHT.
YpaBHeHuHE TPSMOU C yTIIOBBIM
kod(urmentom. Beraucienue
yrijia MeXIy JBYMs MPSMBIMHU.
VYcmoBus napaieIbHOCTH U
MEPIEeHIUKYIISIPHOCTH JBYX
npsmbix. [Ipsmas kak TuHUS
nepsoro nopsaaka. Ooduee
ypaBHeHuUe npsamoil. Hermonnoe
ypaBHEHUE NIEPBOI CTEIICHHU.
YpaBHEHHE NIPSIMOH «B
oTpe3kax». COBMECTHOE
HCCIIEA0BAHUE YPABHEHUM IBYX
npsMbIX. HopManeHOE ypaBHEHHE
IpsIMOM. 3a1a4a BbIUMCICHUS
paccTosHUSA OT TOUKH 10 IPSAMOM.
YpaBHEHHE ITydKa NPSIMBIX.
VYpaBHeHue npsimoii B appuHHOIM
CHUCTEME KOOpJHUHAT.
I'eomeTpuyeckuii CMbICT
JIMHEWHOI'O HEPABEHCTBA C IBYMs
HEU3BECTHHIMU. Y paBHEHHE
MIPSIMOM B IPSIMOYTOJIBHOM
JIEKapTOBOM CUCTEME KOOPIMHAT.

KonTpoasHnas padora

Pa3znen 5

I'eomerpuyeckue cBOMCTBA
JIMHUH BTOPOIro MOpsiaKa
(KpHuBBIE BTOPOI0 MOPSJKA).

5.1

Onnunc. OnpeneneHue Uumnca
Y BBIBOJ] €70 KAHOHUYECKOTO
ypaBHeHus. MccnenoBanue
(hopmBI druHTICA.
DKCIEHTPUCUTET BJUTUIICA.
PaHI/IOHaJ'H)HI)Ie BBIPpAXKCHUA
(hOKaTBHBIX PAUYCOB AILTUTICA.
[TocTpoenue rurca o TOUYKam.

AyautopHas padora




[TapameTpudeckue ypaBHEHUS
AIITUIICA. DJUIUIIC KaK MPOEKIINs
OKPY’KHOCTH Ha MJIOCKOCTb.
DJUIHTIC KaK CEYEHUE KPYTJIOoro
umuHapa. ['unepbona.
Onpenenenue runepoosbl U
BBIBOJI €€ KAHOHUYECKOT O
ypaBHenus. MccnenoBanue
(dhopmbl rutiepOoIIbl. JIupeKkTprchl
AIUTUIICA U TUIEPOOJIBL.
[Tapa6omna. [Tonsipable ypaBHEHUS
KPUBBIX BTOPOTO MOpPsAKa.
IIpuBenenue KpuBoOl BTOPOro
MOpSAJIKAa K KAHOHUYECKOMY BHUJLY.
AcuMITOTUYECKUE HAPABICHUS
KpHBOW BTOpOrO nopsiaka. Lientp,
KacaTelbHbIC U TUAMETPbI KPUBOM
BTOPOTO TOPSIIKA.

Pa3nea 6

Hexoropsle npocreiimue
3a]a4H AHAJIUTHYECKOH
reoMeTpHH B IPOCTPAHCTBeE.

6.1

JlexapTOBBI IPSMOYTOJIbHBIE
KOOpJMHATHI B IPOCTPAHCTBE.
[TonsiTre cBOOOHOTO BEKTOPA.
[Ipoexnnu BEKTOpa HA OCh.
[Ipoekuuu BeKTOpa Ha OCH
koopauHat. Hampasisromue
KOCUHYCBI. PaccTossHuE MeX Ly
OByMsl Toukamu. [lenenne
OTpe3Ka B JaHHOM OTHOILIECHHH.

Kontposabnas padora

10

Paznea 7

JIuHeilHbIe Onepanumn Ha/l
BEKTOPaMM.

7.1

Ornpenenenne JTUHEWHBIX
onepauuii U OCHOBHBIE CBOMCTBA
JIMHEWHBIX onepanui. PasHocTh
BeKTOpOB. Bextopsl. Crnoxenue u
BBIYUTAHUE BEKTOPOB.
YMHOKEHUE BEKTOpa Ha YUCIIO.
JIuHeitHast 3aBUCUMOCTh
BeKTOpOB. KoopInHATHI BEKTOPOB
Ha IUIOCKOCTH U B IPOCTPAHCTBE.
OpuenTanus miIOCKOCTH U
npoctpancTBa. OCHOBHbBIE
TEOPEMBI O IIPOCKLHUSIX.
Paznoxenue BeKTOpoB Ha

AynurTopHas padora

10




KOMIOHEHTHI. CKaJiipHOE
MIPOU3BE/ICHNE BEKTOPOB U €TI0
OCHOBHBIE CBOICTBA. BbIpaxkeHue
CKJIIPHOTO MPOU3BEACHUS Uepe3
KOOPJMHATHI IEPEMHOKAEMBIX
BEKTOpPOB. BekTopHOE U
CMEILIaHHOE NTPOU3BEICHHE
BEKTOPOB.

Pa3nen 8

YpaBHeHMe MOBEPXHOCTHU U
YPABHEHUS JIUHUM.

8.1

YpaBHEHHE TIOBEPXHOCTH.
VYpaBHeHue TuHUU. 3a/1a4a O

MepeceyeHN  TPEeX MOBEPXHOCTEH.

YpaBHEHUE UIUHAPUIECKON
MMOBEPXHOCTHU C 00pa3yIoLUMH,
napajjieIbHBIMUA OJTHOM U3
KOOPJIHMHATHBIX OCEH.
Anrebpanyeckue MoBEPXHOCTH.

AyauTopHasi pabora

Pa3nea 9

IL10cKOCTH KAK MOBEPXHOCTH
nepsoro nopsiaka. Ilpsimas B
MPOCTPAHCTBE

9.1

[InockOoCTh Kak MOBEPXHOCTH
nepsoro nopsiaka. Herossele
YpPaBHEHUS IIOCKOCTEM.
YpaBHEHUS IIIIOCKOCTH «B
orpeskax». HopmanbHoe
YpaBHEHHUE IIJIOCKOCTH.
PaccrosiHue OT TOUKH 10
IIJIOCKOCTH. Y PaBHEHUS MPSIMOM.
Hanpasnsromuit BEKTOp npsiMon.
Kanonuueckue ypaBHeHHs
npsMoi. Ilapamerprueckue
ypaBHeHus npssmMoi. Hekoropslie
JOTIOJTHUTEBHBIE TIPEIIOKEHUS U
IIpUMEpBL. Y paBHEHHE IIIIOCKOCTH
B IIpocTpaHcTBe B apPpuHHOIA
CUCTEME KOOpJIAMHAT. Y paBHEHUE
IIJIOCKOCTH B IIPOCTPAHCTBE B
IIPSAMOYTOJIBHOW JI€EKAPTOBOM
CUCTEME KOOpJIMHAT. Y paBHEHUE
MIPSIMOM B TPOCTPAHCTBE B
adhpuHHON crucTeMe KOOpIUHAT.
YpaBHeHHE NPsIMOK B
IIPOCTPAHCTBE B MPSIMOYTOJIBHON
JIEKapTOBOM CUCTEME KOOPIMHAT.

AynuTopHas padora

10




Pasnen 10 | IloBepXHOCTH BTOPOTro MOPsiAKA

10.1 Meroa ceueHui. KonTposbHnas padora 10
[unuHapudeckre 1 KOHMYECKUe
noBepxHocTH. [ToBepxHOCTH
BpalllCHUs. DJUTHIICOUIBI 1
runepooonbl. [Tapabomonsl.

OueHouHble cpeacTBa AJsl TEKYUIEro KOHTPOJS YCIEeBAeMOCTH W TPOMeKYTOYHOI
aTTecTalnu

Kpurepum onieHkH nNpomMe:KyTO4YHOM aTTecTanmun B popme 3auera

Onenka | XapakrepucTuka TpeOOBaHUH K pe3yJbTaTaM aTTecTalud B popMe 3aueTa

«3a4TeHO TeopeTrueckoe cojiepKaHue Kypca OCBOSHO MOJIHOCThIO 6€3 Mpo0OesIoB Hiv B
I1EJI0M, HJTU OOJIBIIEH YacThi0, HEOOXOIUMBIC TIPAKTHYECKUE HABBIKH PAOOTHI C
OCBOEHHBIM MaTepHuaaoM C(HOPMHPOBAHBI WIIH B OCHOBHOM C(POPMHUPOBAHBI,
BCE WU OOJIBIIMHCTBO MPEAYCMOTPEHHBIX pabodeil mMporpaMMoii yueOHbIX
3aJIaHUH BBIIIOJHEHBI, OT/ICJIbHBIC U3 BBIIOJHCHHBIX 3aJIaHUN COJIEPIKAT
OILIMOKH.

«He 3auteno» | Teopernueckoe conep:kaHue Kypca OCBOCHO YaCTUYHO, HEOOXOAUMbIE HaBBIKU
paloThl He CPOPMUPOBAHBI WM CHOPMHUPOBAHBI OT/IENIbHBIE U3 HUX,
OOJIBIIMHCTBO MPEyCMOTPEHHBIX paboyeil yueOHoi nmporpaMmoit 3a1aHuii He
BBINOJIHEHO JIM00 BBIMOJIHEHO C TPyObIMH OIIMOKaMHU, Ka4eCTBO UX
BBITIOJTHEHUS! OLIEHEHO YHCIIOM 0aiioB, OJM3KUM K MUHUMYMY.

KpuTtepun oneHkn npoMexyTO4YHOM aTTecTanuu B (popMe IK3aMeHa

Omenka XapakTepucTika TpeOoBaHUH K pe3yibTaTaM aTTecTaluu B hopme
9K3aMeHa
«OTIIIHOY Teopernueckoe cojep’kaHHe Kypca OCBOGHO IOJHOCTBIO  0€3

MpoOeNioB, CUCTEMHO U TIyOOKO, HEOOXOAWMBbIE MPAKTUYECKHE HABBIKU
paboThI C OCBOCHHBIM MaTepHAIOM C(HOPMHPOBAHBI, BCE MIPETyCMOTPCHHBIE
paboueit yueOHOM TTporpaMMoi yaeOHbIe 3a/1aHusI BBITIOJIHEHBI 0€3yMpeyHo,
Kau4eCTBO MX BBIMOJHEHUS OICHEHO YHCIOM 0aioB, OJWU3KUM K
MaKCUMYMYy.




«Xoporio» Teoperndeckoe comepkaHne Kypca OCBOSHO B IesIoM 0e3 mpoOelos,
HEOOXOIMMBbIC TIPAaKTUYECKHAE HABBIKM PaOOTHI C OCBOCHHBIM MAaTEPUAIOM B
OCHOBHOM  C(OPMHPOBAHbI, TPEIYCMOTPEHHBbIE paboueli  y4ueOHOMH
porpamMMoil y4eOHbIe 3aJlaHusI BBIMIOJIHEHBI C OT/ICIIbHBIMA HETOYHOCTSIMH,
Ka4yeCTBO BBINOJIHEHUS OOJIBINIMHCTBA 33/JIaHUH OIICHEHO YHCIIOM O0aJUIoB,
ONMU3KUM K MaKCUMYMY.

«Y IOBIETBOPUT Teoperndeckoe coaepkaHue Kypca OCBOEHO OONbLIeH YacThio, HO
SITbHO» npoOesibl  HE  HOCAT  CYLIECTBEHHOIO  XapakTepa, HEO0O0XOIUMBIC
MPAKTUYECKHE HABBIKM PAaOOTHI C OCBOCHHBIM MAaTEPHUAIOM B OCHOBHOM
copMHpOBaHbI, OOJBIIMHCTBO MPEIyCMOTPEHHBIX paboyeil yueOHOM
poOrpamMMoil y4eOHBIX 3a/laHUI BBIIIOJIHEHBI, OTJCIbHBIC U3 BHIMOJTHEHHBIX
3a7aHui cofeprkaT OMNOKY.

«Heynosiersop Teopernueckoe coJepKaHue Kypca OCBOCHO 4aCTUYHO,
UTEJIBHO HEOOXO/JMMBIE HABBIKM paboOTHl HE copMUpOBaHBI HIU CHOPMHUPOBAHBI
OTJeNbHbIE U3 HUX, OOJBLIIMHCTBO NPEAyCMOTPEHHBIX paboueill yueOHOM
nporpaMMoil y4eOHBIX 3a/JaHUil HE BBINOJIHEHO JMOO BBINOJHEHO C
rpyObIMU OIIMOKaMM, Kaue€CTBO UX BBIIOJHEHMs OLEHEHO YMCIOM 0asuioB,
OJIM3KUM K MUHUMYMY.

6.2. MeToau4eckne yKa3aHus 110 OPraHU3aALHM CAMOCTOSATEIbHOI padoThI CTY/ICHTOB

CamocrosTenbHas paboTa SBISETCS OJHUM M3 BHUJIOB Y4€OHOW /IEATEIbHOCTU OOYy4aroluxcs,
CHOCOOCTBYET Pa3BUTHUIO CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH U OPraHM30BAHHOCTH, TBOPYECKOTO
MOJIX0/1a K PEIIEHUI0 pobieM Y4eOHOTo U MPOPeCcCHOHAIBHOTIO YPOBHSI.

AynuTopHas caMocTosITelIbHas paboTa Mo yueOHOM AUCHUIIMHE OCYLIECTBISETCS Ha YUeOHbIX
3aHATHSIX TI0J1 HEMOCPEICTBEHHBIM PYKOBOJCTBOM IIPENOaBaTelNs U IO €ro 3aJaHuIo.

BaeaynuTopHas camocTosiTenbHasi paboTa BBINOJIHSAETCS 110 3a/laHUIO0 MperoaaBatelis 6e3 ero
HENOCPEJICTBEHHOI'O YYacTHSI.

Bunel 3amanuii Ui BHEayUTOPHOM CaMOCTOSATENBHOM paboThl, MX XapakTep, YUUTHIBATb
cnenuuKy u3ydyaeMoi yueOHOW TUCIUIUIMHBL, HHANBUAYaIbHbIE 0COOEHHOCTH 00Y4aroIIerocs.

KoHTpoab camocTosITeIbHON pabOThl U OLIEHKA €€ pe3yJIbTaTOB OPraHU3yeTCsl KaK €JMHCTBO
IBYX (hopm:

1.CaMOKOHTPOJIb U CaMOOIIEHKa 00y4aroerocs;

2. KOHTPOJIb U OLIEHKA CO CTOPOHBI IIPENo1aBaTersl.

Oprann3anus 1 pyKOBOACTBO ayAUTOPHOI CaMOCTOSATEJIbLHOM padoThl

AynutopHas camMocToOsiTelbHas padoTa MO JUCIUIUIMHE BBIMOJHAETCS Ha YYEOHBIX 3aHATHUAX
101 HENIOCPEACTBEHHBIM PYKOBOJICTBOM NPENOJABATEINS U IO €r0 33JaHUIO.

OCHOBHBIMU BHJIaMHU ayJUTOPHOU pabOTHI CAMOCTOATEIHLHOU PaOOTHI SBJISIOTCS:

- BBINIOJHEHUE JIA0OPATOPHBIX M TMPAKTHYECKUX PabOT OCYIIECTBIAETCS Ha J1aOOpaTOPHBIX U
MPAKTUYECKUX 3aHATHSX B COOTBETCTBUU C TpadukoM ydeOHoro mpouecca. Jlns obecrneueHus
CaMOCTOSITENIbHOW  palboThl MpernojaBaTelsiMU  pa3padaThIBalOTCd METOJMYECKHE YyKa3aHHs 110
BBITMIOJTHEHUIO JIA0OPATOPHOU /TIPaKTUUECKON PadOTHI.

Pabora ¢ nutepaTypoi, ApYrUMH MUCTOYHHKAMHM MH(OpPMAIMH, B T.4. SJIEKTPOHHBIMU, MOXET
pealn30BbIBATHCS HA CEMUHAPCKUX M MPAKTUYECKUX 3aHATUAX. JlaHHbIE MCTOYHUKHM HH(GOpMaLUu
MOTYT OBITH TpEJICTaBlIeHbl Ha OyMa)XHOM W/WIIM 3JEKTPOHHOM HOCHUTENSX, B TOM 4YHCIE, B CETH
NutepHer.



[IpenogaBarens GpopmMyaupyeT 1esb paboThl C JAHHBIM U UCTOYHUKOM HMH(OpMaLUU, ONpPEeeisieT
BpeMs Ha MpopaboTKy JOKyMeHTa U ()OpMy OTYETHOCTH.

Camo u B3aMMONpPOBEPKA BHIIIOJIHEHHBIX 33JJaHUM Yallle BCEro MCIOJIb3YETCS HA CEMUHAPCKOM,
MPAKTUYECKOM U JIPYTHX BHAaxX 3aHATHH. [IpoOiieMHas /cuTyariionHas 3a/1a4a JI0JDKHA UMETh YETKYIO
(bopMyIIMPOBKY, K HEW JTOJKHBI OBITH ITOCTABIIEHBI BOIPOCHI, OTBETHI HA KOTOPbIE HEOOXOIUMO HANUTH
u 00ocHOBaTh. KpuTepuu OICHKM MPaBUIBHOCTH PEIICHUS MPOOIEMHON/CUTYallMOHHON 3aJ1a4u
JOJI’KHBI OBITH MU3BECTHBI BCEM 00YyUarOIUMCS.

Opranuzanusi 1 pyKOBOJCTBO BHeAyIUTOPHOMH padoThI

Bueayauropnast camocTosiTenbHasi paboTa BBIIOIHSIETCS MO 3a/laHUI0 MpernojaBarens, Ho 0e3
€ro HEMOCPEICTBEHHOI'0 Y4acTusl.

[Ipu mnpenbsBiIeHUHM BHIOB 3a/JlaHUil HA BHEAYJUTOPHYIO CaMOCTOSITENbHYIO paboTy
PEKOMEHIyeTCSI HKCIOJIb30BaTh AU(PPEPEHIUPOBAHHBIN IMOAXOA K YPOBHIO TOJITOTOBICHHOCTU
oOyuaromierocsi. [lepen BbImoNHEHHEM BHEAyIUTOPHOW CaMOCTOSATEIbHOW pabOThl IpernoaaBaTeib
MPOBOJIUT KOHCYJBTALIMIO C OMPEJEICHUEM LIeNTU 3aJaHus, €ro COJEP>KaHHs, CPOKOB BBHINOJIHEHMUS,
OPUEHTUPOBOYHOTO 0ObeMa paboThl, OCHOBHBIX TpeOOBaHUU K pe3ylbTraTaM paboThbl, KpUTEPHEB
OIICHKH, (OpM KOHTPOJISI W TIEPEeUHs JUTEpaTyphl. B mporecce KOHCYIbTAIIMH TIPEIOJIaBaTeih
MpeIynpexaaeT O BOSMOKHBIX TUITHYHBIX OMIHMOKAX, BCTPEUAIOIIUXCS MPY BHIMOTHEHUH 3a/IaHUS.

Hnst meroguyeckoro oOecreyeHuss W PYKOBOJACTBA CaMOCTOSITEIBHOM  paboToil B
00pa30BaTEeIbHOM YUPEKICHUH pa3padaThIBAIOTCS y4eOHBIC MOCOOUS, METOIUYECCKHE PEKOMEHIAINN
[0 CAMOCTOSITETbHOM MOATOTOBKE K Pa3lMYHBIM BHUJAM 3aHATUN C YUETOM CHEIUAIBHOCTH Y4eOHOM
JTUCHHUIIIMHBI, OCOOCHHOCTEH KOHTHMHIEHTA CTYJIEHTOB, O0OBbE€Ma M COJIEPKAHHS CaMOCTOSTEIbHOMN
paboThI, GOPM KOHTPOJISI H T.II.

CamocrosiTenbHas paboTa MOXKET OCYIIECTBIISITHCS WHIUBUYAIBHO WJIM TPYNIaMU CTYJIEHTOB
B 3aBHUCHUMOCTH OT L€, O0beMa, KOHKPETHOW TEeMaTHUKHU CaMOCTOSATEIbHOW paboThl, YpOBHS
CJI0’)KHOCTH, YPOBHSI TTOATOTOBJIICHHOCTH 00YYaIOLIUXCSl.

Bunamu 3ananwii 1y1s BHeAy IUTOPHOM CaMOCTOSATEIBHONU PaOOTHI MOTYT OBITh:

- JUIA OBJAJICHUs 3HAHUSAMHU: YTEHMsI TEKCTa; COCTaBIIEHHS IUIaHAa TEKCTa; TIpaduyeckoe
M300paXEHUE CTPYKTYpbl TEKCTa; KOHCIEKTUPOBAaHUE TEKCTA; BBIMCKM M3 TEKCTa, padora co
CIOBapsIMH M CIpPaBOYHHMKAM; YyueOHO-UCClie[loBaTelbcKas paboTa; HCHOJIb30BAaHUE ayquo U
BHJICO3AINCEHN, KOMITBIOTEPHOU TEXHUKU U IHTEPHET peCypcoB U JIp.;

- IS 3aKpeTUIeHHs M CHCTeMaTU3alliy 3HaHM: padoTa ¢ KOHCIIEKTOM JISKIIMH; TTOBTOpHAas paboTa
HaJ y4eOHBIM MaTepualoM; COCTaBJICHHE IIaHA, TE3UCOB OTBETA; COCTaBIEHUE TaOuull, pedycos,
KpOCCBOPJIOB, TIJoccapusl JUIsl CHUCTEMaTH3aluu Yy4eOHOro Marepuaia; H3yuyeHue CcloBapeH,
CIIPaBOYHHUKOB; OTBETHI Ha KOHTPOJIbHBIE BOIPOCHI, aHATUTHUECKas 00paboTKa TEKCTa; MOArOTOBKA
COOOIIIEHUH K BBICTYIUICHHIO HA CEMUHApe, KOH(PEPEHIINH; TTOATOTOBKA

pedeparoB, TOKIAI0B; cocTaBiIeHHe Onorpaduii, 3aganuii B TectoBo hopme u Jip.

- st GOpMUpOBaHUSA YMEHHWH: pEIIeHHE 3aJad M YIOpaKHEHWH 10 o0pasily; pelieHue
BAPUATUBHBIX 33]1a4 U YIPAXXKHEHU; COCTABIIEHUE CXEM; PEIICHNE CUTYAIIMOHHBIX MPOU3BOICTBEHHBIX
3a/1a; TOJIFOTOBKA K JIETIOBBIM M POJIEBBIM UTpaM; MPOEKTUPOBAHNE U MOJICTUPOBAHKUE PAa3HBIX BUJIOB U
KOMITOHEHTOB NMPO(ECCUOHANIBHON NEeATENbHOCTH, TOJATOTOBKA MPE3EHTAINI, TBOPUECKUX MPOEKTOB;
MOATOTOBKA KYPCOBBIX M BBITYCKHBIX PAa0OT; OMBITHO-IKCTIEPUMEHTAIbHASI pab0Ta; MPOCKTUPOBAHUE U
MOJICJTMPOBAHUE PA3HBIX BUJIOB M KOMIIOHEHTOB MPO(ECCUOHATBEHOM e TENLHOCTH U JP.

Hns obecrnieueHHWsi  BHEAYIUTOPHOM  CaMOCTOSTEIBLHOM  pabOTBI 1O  JUCIHUIIIAHE
npenojaBaTeneM pa3pabaTeiBaeTCs MEpPEUYCHb 3aJaHU 71 CaMOCTOSITENIbHOM pPabOThI, KOTOPBIN
Heo0xouM /17151 3(EKTUBHOTO YIIPaBJICHUS JaHHBIM BUIOM yU4eOHOU JesITeIbHOCTH 00yYaromuXcsl.

[IpemogaBaTens OCYIIECTBISIET YIIPABIEHUE CAMOCTOSTENILHOM paboToH, peryianupyer ee o0beM
Ha OJIHO y4eOHOE€ 3aHSATHE M OCYIIECTBISIET KOHTPOJb BBIMOJHEHUS BCEMH CTYyACHTaMU Tpynmbl. JlJis
yA00CTBa TMpemnojaBaTeib MOXKET BECTH BEIOMOCTh YyueTa BBIMOJHEHUS MHUHHUMYyMa 3aJaHUi,
HEOOXOAMMBI JIJIs IOMTYCKa K HTOTOBOM aTTECTAIlUU 110 JUCIUTUIMHE.

B mporecce camocTosTeNbHONH pabOThl CTYIAEHT MPHOOpETaeT HABBIKM CaMOOPTaHH3AIlHH,
CaMOKOHTPOJIsI, CAaMOYTPABJICHUSI U CTAaHOBUTCS aKTUBHBIM CAaMOCTOSITEIBLHBIM CyOBEKTOM YydeOHOM
JIeSITEIIbHOCTH.



CTyneHT caMOCTOATENIbHO OTMPEENsieT PeKUM CBOSH BHEAyJIUTOPHOW pabOThl U Mepy Tpyaa,
3aTpavYuBacMOTroO Ha OBJAJACHHUC 3HAHUSIMU W YMCHUAMHU I10 KaH(,HOﬁ JUCHUIIIINHE, BBIIIOJIHACT
BHEAYIUTOPHYIO paboTy MO MHAWBUyAIbHOMY IUIaHY, B 3aBUCUMOCTH OT COOCTBEHHOW MOATOTOBKH,
OroJKeTa BpEMEHHU U IPYTUX YCIOBUH.

E>xeHEeBHO CTYAEHT [OJDKEH YJENSTh BBIOJHEHUIO BHEAYyJAUTOPHON CaMOCTOSITEIbHOM
paboThI B Cpe/IHEM HE MEHEE 3 4acoB.

[Ipy BBINONHEHUHM BHEAYAUTOPHOM CAaMOCTOSITENILHON pPa0OThl CTYJEHT HUMEET IMpPaBo
oOpaimarsCsi K MPEroaaBaTeo 3a KOHCYJIbTAMEH C IENbI0 YTOYHCHHUsS 3amaHus, GopMbl KOHTPOIsS
BBIMIOJTHEHHOTO 3aJaHusl.

6.3. Marepuajbl Uil NPOBedeHUs] TeKYIIero M NPOMEKYTOYHOr0 KOHTPOJS 3HAHUH
CTY/JICHTOB
BapuaHTbl KOHTPOJILHBIX PadoT.

KoutpoJsbHas padora Ne 1.

Haiitu HOJI (6188,4709).

125
Pa3noxxute B HEMpEepHIBHYIO P00 @ =

92
Haiitu kaHOHMYECKOE pa3iokeHue yucia 125!

Berauciurs t(a) u S(o)), a =2800.
Haiitu ¢ (5040), u(147) u p(143).

ok w pE

KonTpoabnas padora Ne 2.

=

Pewuth cpaBHenue 256x = 179 (mod 337).
2. Pemmts cuctemMy cpaBHEHHMA

x =3(mod 8), x =11 (mod 20), x =1 (mod 15).

3. Pemmts cpaBHeHne 9x% +29x +62 = O (mod 64).

KonTposabHnas padora Ne 3.

VKa3aTh YMCIIO PElIEeHH CpaBHEHHS:
a)x%2=5(mod 73), 6)

x? = 3(mod 75),

B) X2 = 226(mod 563), r)

x? = 429(mod 563).

KonTposabHas padora Ne 4.
1) okazatb, uto (4 n+ 15n-1) = 9 mpu V n €N,;
2) Haittu HO/ uncen 529, 1541 u 1817.
3) Haiitu HOK uucen 684 n 3131.
4) TIpoCThIM WITK COCTABHBIM sIBJIsSIETCS yncio 18977

5) C KakuM 1oKaszaTesjeM CTEIeHH BXOAUT 3 B KAHOHHUYECKOE pasioxenue uncia 40! ?



KountpoJabHas padora Ne 5.

1) Pemts cpaBuenue 14x=7 (mod 101).

2) Haiitu

OCTaTOK, MOJTy4aeMblid Tipu aenenuu 53 117 na 11.

3) Haiitu n1By3Ha4HOE YKCII0, cpaBHUMOE ¢ 2 110 Moy siM 3 u 7 u ¢ (-2) mo momyito 11.

4) PemuTh B LENbIX Ynciax: 53x+ 17y=25

5) Jlokasatb, uto (2 5n -1) ~ 31 mpu V n eN.

=

RRoOoo~NO A

13.

14.
15.
16.
17.

18.

19.
20.
21.
22.

23.
24.
25.
26.

27.

28
29
30

0.
1.
12.

Bonpocsl k 3Kk3aMeHy:

HanpasieHnHele 0Tpe3ku U BEKTOPbI. CII0KEHHE U BBIYMUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4YHUCJIO M €ro cBOWCTBA. Teopema O KOJUIMHEApPHBIX
BEKTOpaXx.

JInHelHO 3aBHCHMBIE CHCTEMBI BEKTOPOB M MX CBOMCTBA. PasiioxkeHue BekTopa
IUIOCKOCTH 110 BeKTopaM Oa3uca. Teopema 0 KOMIUTAHApHBIX BEKTOPax.

PaznoxeHue BeKTOpa NpoCcTpaHCTBa 110 BEKTOpaM Oasuca.

JIuHeiHbIe onepanuu HaJ BEKTOPAMHU B KOOPIMHATAX.

dopmyibl iepexoaa oT ojiHOro 6asuca Kk Apyromy. CBOHCTBa MaTpUIIbl IEPEXOA.
OpueHTanys IOCKOCTU U MPOCTPAHCTBA U €€ CBOMCTBA.

OpueHTHPOBaHHBIE YIIIbl HA INIOCKOCTU U X CBOMCTBA.

CkasisipHO€E IPOU3BEIEHNE BEKTOPOB U €r0 CBOMCTBA.

BexTopHOe npon3BeieHUE BEKTOPOB U €TI0 CBOMCTBA.

CMemaHHOE IPOU3BEIEHUE BEKTOPOB U €r0 CBOMCTBA.

AdduHHBIC U TPSIMOYTOIBHBIE TEKAPTOBBl KOOPJMHATHI TOYEK HA TNIOCKOCTH U B
npocrtpasctse. [IpocTeiimne 3agaun B KOOpAUHATAX.

VpaBHenue mnpsiMoii B apdUHHON CHUCTEME KOOpPAMHAT Ha IJIOCKOCTH. OOriee
ypaBHEHUE NPSIMOIA.

B3aumHoOe pacrosnoxeHne NpsiMbIX Ha TNIOCKOCTH.

I'eomMeTpuYEeCKH CMBICI IMHEWHOIO HEPABEHCTBA C JBYMs HEU3BECTHBIMHU.

Yroa Mexay npsIMbIMU M PACCTOSIHUE OT TOUKH JI0 IPSIMOM Ha IJIOCKOCTH.
VYpaBHEHHE TIJIOCKOCTH B MPOCTpaHCTBE B apduHHON cucTemMe koopauHat. Obiiee
YPaBHEHHE IUIOCKOCTH B IPOCTPAHCTBE.

B3anmHOE pacnosiokeHue IBYX IUIOCKOCTEH B IpocTpaHCTBE. I'eoMerpuyeckuii
CMBICJI JIMHETHOTO HEPABEHCTBA C TPEMS HEU3BECTHBIMHU.

YTroa Mexay IVIOCKOCTSIMU U PACCTOSTHUE OT TOUKH JI0 IJIOCKOCTH B IIPOCTPAHCTBE.
O0u1me, mapameTpuyeckie 1 KaHOHUUECKUE YpPaBHEHUS MPSIMOI B IPOCTPAHCTBE.
B3aumHbIe pacrionoxeHus NpsiMON U MIIOCKOCTH B IPOCTPAHCTBE, JIBYX MPSIMbIX.
Yron Mmexnay HpsSMoOW M IUIOCKOCTbIO B IPOCTPAHCTBE, MEXKIY ABYMs NPSMBIMH.
@opMmyJbl 11 BBIUYMCICHUS PACCTOSHUN OT TOYKH 0 HPSIMONM U MEXIY ABYMs
IPSIMBIMU B IIPOCTPAHCTBE.

DJUIUIIC U €T0 CBOWCTBA.

l'unep6ona u ee cBoicTBa.

[TapaGona u ee cBoiicTBa. IlonsipHble ypaBHEHHsS KPHUBBIX BTOPOTO MOPSIKA.
VYrpouieHue ypaBHEHHUs KPUBOI BTOPOTO MOPSAJIKA C TTOMOIIBIO ITOBOPOTA CUCTEMBI
KOOpJIMHAT.

VYropouienue ypaBHEHUsI KPUBOM BTOPOTO MOpsiiKa ¢ MOMOUIbIO MapajuIebHOTO
nepeHoca cucteMbl koopauHat. Kinaccupukanus 3TuX KpUBbIX.

. ACUMIITOTHYECKHE HAIIPABJIIEHUS] KPUBOM BTOPOTO MOPSAKA.

. LleHTpBI 1 KacaTelbHbIE KPUBBIX BTOPOT0O MOPSIIKA.

. JlnaMeTphl U CONPsKEHHBIE TUaMETPbl KPUBOM BTOPOTO MOPSIIKA.



31. lunuHapHyYecKre U KOHUYECKHE TIOBEPXHOCTH B IIPOCTPAHCTBE.
32. TloBepXHOCTH BpAIlIEHUS B IPOCTPAHCTBE.

33. Danuncouabl ¥ TUTIEPOOTIOU Il K UX CBOMCTBA.

34. Tlapabonounabl ¥ MX CBOICTBA.

Konmponw oceoenua komnemenuyuii

Ne Bun xoHTpoOIIA KonTponupyemeie pasnuesnbt Komnerenuuu,
i\t KOMITOHEHTBI KOTOPBIX
KOHTPOJIMPYHOTCS
1 AynutopHas Pasgen 1- Pasgen 10 OIIK-3, [1K-1

KOHTp.paboTa(rpos
€pKa U OLICHKA)

2 Teopernueckuii Pazpen 2 OIIK-3, TIK-1

TECT

3 CaMOCTOSTEIILHOE Pasnmen 1- Pazmen 10 OIIK-3, IIK-1

peleHne

MPAaKTHYECKUX
3alaHui

(aynuTopHas)

5 JK3aMeH B Pasgen 1 - Pasgen 10 OIIK-3, TIK-1

1 cemectpe

7. Y4deOHO-MeTOAMYECKOE M MATEPHAIbHO-TEXHHYeCKOe olecnedeHHe JAUCHMILIUHBI
(MoayJifl) aHAJIMTHYECKAS TeOMeTPHUS
[lepeueHbp OCHOBHOM U JOIOJIHUTEIBHOM y4eOHOW JUTEepaTypbl, HEOOXOIWMOH MAJii OCBOCHHUS

JUCHUITIINHBI (MOI[YJ'IH) AHAJIUTUYCCKAA TCOMETPHL.

K ocHoBHOI (00s3aTenbHOI) JuTepaType OTHOCATCS Y4eOHUKH, ydeOHble mocoOus, y4deOHo-
MeToAMYecKas JUTepaTypa W MOHOTrpaguH, H3y4YeHHE KOTOPBIX SBIAETCS 00sA3aTeNbHbIM IS
OBJIQ/ICHUS 3HAHMSIMU B MOJHOM 00BEME IO TUCHUIUIMHE B COOTBETCTBUM C JaHHOH mporpammoit. K
OCHOBHOH, NpPEXJe BCEro, OTHOCUTCS JUTepaTypa, umeromas rpud MuHuctepcrBa oOpa3oBaHus U
Hayku Poccuiickoit @enepauuu uiu Y4eOHO-METOIUYECKOTO OOBEIMHEHUS, PEKOMEHIYIOIINX
U3JIaHUE K MCIOJIb30BaHUIO B Y4eOHOM mpolecce. B crnrcke OCHOBHOM JTUTEpaTyphl YKa3bIBae€TCS HE
OoJiee MATH WCTOYHUKOB, MMEIOIIMXCS B JIOCTATOYHOM KoyimuecTBe B (oume Oubmmorexu. Ecmm
JOCTyIHA 3JIEKTPOHHAsI BepCUsl y4eOHHKOB, y4eOHBIX MOCOOMH W T.O., CIENyeT yKa3aTb JUIsl HUX
PEXUM JOCTyTIA.

K nononmHuTenbHOM OTHOCHTCS IJIMTEpaTypa, pEeKOMeHJyemas OakanaBpaMm, Marucrpam s
CaMOCTOSITENIbHOTO HM3YYEHHs MpPU BBIIOJHEHUH KypcOBOro mpoekTa (paboTbl), yueOHOI Hay4yHO-
UCCIIEIOBATENbCKOM paboThl, MpH HanmMcaHuM pedepaToB, [ MOATOTOBKM K CEMHUHApaM,



NPAaKTUYECKUM 3aHATUAM, JJAOOpaTOPHBIM PAabOTaM M JAPYrMM Y4eOHBIM 3aHATHAM, a TakxkKe Ul
yrIyOJIeHUs ¥ PACIIMPEHUs 3HAaHUH 110 JAHHOM JUCHUTUINHE.

Bce MCTOYHMKM B OCHOBHOM M  JIONOJHUTEIBHOM JIMTEpaType JAKTCd C  IOJIHBIMU
6ubnuorpaguuecKuMMu ONMUCAHUSIMHM B COOTBETCTBHUHM C POCCHUMCKHMM WM 3alaJHbIM CTaHIapTaMu
odopmIeHHUS.

I[J'ISI MarucCTparypsl 003aTeNIbHO HAJIMYHE JIUTEPATYPhI HA AHTJIMHCKOM SI3BIKE.

7.1. YueOHasi quTepaTypa:
OcHoBHasi TUTEpaTYpa

1. YMHOB A.E. AHanuTH4ecKkas reoOMeTpus U JIMHEHHas ainreopa
yaebHoe ocobue M.: MOU. 2009.-469 c.

2. Kum I' /1., Kpuuakos JI.B. AnreOpa u aHanmuTHYeCKas TeOMETPHS:
Teopemsl u 3agaun. Tom 1. M.: [Inanera 3nanwuii, 2007.-469 c.

3. CmupnoB F0.M. «CO0pHHK 32,124 110 aHATUTHYECKON T€OMETPHH U

nuHenHou anredpe» - M.: Jlotoc, 2005-372 c.
JlonoyiHUTeIbLHAS JINTEpaTypa

1. Pozepnopn O.P. Teopus moBepxHOCTEH. 2-0€ U3TaHUE. ,
nepepadotka u gon. M.: ®U3MATIINUT, 2006.-304 c.

2. bocc B. Jlekunu o maremaruke. T.13: Tomonorusi.- M.: KHUKHBIH
oM «JIubpokom», 2009-216 c.

3. Bupo O.41., Uanos O.A., Heniseraera H. 0. Xapnamos B. M.
OnemenTtapHas Tonojyorus,- M.: MITHMO, 2007.- 446 c.

4. Antonos B. U. u ap. JIuneiinas anreOpa 1 aHaTUTHYECKAs
reometpusi. OnopHslit koHcnekT.- [Ipocmekt, 2011.-139 c.

5. bexnemumena /[.B. Kypc ananurrdeckoit reoMeTpuu U TWHEHHON
anreOpbl.-10-e uzn., ucnp.- M.: DUSMATIINT,2005.- 304 c.

6. EpumoB H.B. KpaTkuii kypc aHanmuTHueckoil reomeTpun: YueOHoe
nocobwue. 13-e uznanue,crepeot.- M.: ®DUSMATIIUT, 2005r.- 166¢.

7. JTabapckuit M.I". Bekrophas anredpa u ee nputoxenus. Web,

2010r.- 166 c.



8. [Ipocearor I'.U. JIuneiinas anreOpa u aHaTUTHYECKAS TEOMETPHS:
3amaun u pemenus. — M.: Anbda-IIpecc, 2009r.- 208 c.

9. YMmHuOB A.E. AHanutndeckas TeoMeTpus 1 JIMHEHHas anreopa.
YyebHnoe nmocodue.- M.: MOTH, 2009r.- 57- c.

10. Kum I' 1., Kpuuxos JI.B. AnreOpa u ananutuyeckasi FTeOMEeTpHsL:
Teopems! u 3anaun. Tom 1. M.: Ilnanera 3nanwuii, 2007.-469 c.

7.2. IuTepHeT-pecypcebl
[Tockonbky B Hacrosimiee Bpems pu padoTe ¢ MHPOpPMALUEH MHUPOKO UCIIONB3YIOTCS PECypChl

TeJIeKOMMYHUKalMOHHON ceTn «UWHTepHer» (nmanee — ceTb «MHTepHET»), TO clleqyeT yKasaTb
nepeyeHb CalWTOB, HCIOJIB3YIOIIUXCS JUIS MOJYyYEHHUs JONOJHUTENbHBIX 3HAHUM M0 H3y4yaeMoun
mucruminHe. Takoke cienyeT ykasaTh ajpec caifTa, cofepraliero yueOHyro HHGOPMAIUIO M0 KypCy
(Tpu ero HaMM4KK), IPUHIUIBL pa3MEIICeHHUs B HeM HH(GOPMAIUU U CIIOCOOBI pabOTHI C CAUTOM.

Ne Ha3Banue DJIeKTPOHHBII apec Coaepxxanue
1 Exponenta.ru www.exponenta.ru Ha caiite pa3merieHbI 2IeKTPOHHBIC YUSOHHUKH,

CIPAaBOYHHKH, CTAThH, IPUMEPAMU IIPUMEHEHHUS
MaTeMaTHYECKHX MMaKeTOB B 00pa30BaTEIbHOM
npoiecce, JeMO-BEPCHH 110 ITYJIIPHBIX
MaTEMaTHYECKHX TAKETOB, 3JICKTPOHHBIC KHUTH U
cBOOOHO pacnpoCTpaHsIeMbIe IPOrPAMMBI.

2. Math.ru www.math.ru MaremMaTH4eCKHi CaliT UIA IKOJIEHUKOB,
CTYJICHTOB, YUYUTEIICH U BCEX, KTO MHTEPECYETCS
MaTE€MAaTUKOMU.

3. MaremaTtuka www.mathematics.ru | YueOuslit MaTepurai 1o pasin4HbIM pasaeaam
MaTEeMaTHKH.

4, MartemaTuka aJs www.xplusy. isnet.ru | Comeput GOJbIIOE KOIUYECTBO BUIEOIEKIIMIA IS

CTY/IEHTOB H TIpoyee. IIKOJILHUKOB, a0OUTYPUEHTOB U CTYICHTOB IO

MaTeMaTHhKe U (U3UKe.

5. Poccuiickoe o0pa- www.edu.ru ®denepalibHbIN 00pa30BaTEIbHBIN OPTAT:

30BaHMe. YUpeXKIEHUS, TPOTpaMMBbl, CTaHIapThl, BY 361, TeCTHI

EI'.

7.3. IlporpamMmmHoe o0ecieyeHue:
1. Microsoft Excel
2. Microsoft Word
3. Microsoft PowerPoint

7.4. MaTtepuajbHO-TeXHHYeCKOe obecrieueHne

B opranuzammu ydeGHOro mporecca HEOoOXOAWMBIMU SBISIIOTCS CPEACTBA, OOecHeuuBaroIiye
ayJIMOBU3yaJIbHOE BOCIpUSATHE Y4eOHOTro Marepuana ( CHEeNHaTU3UPOBAHHOE JIEMOHCTPAIMOHHOE
00opyI0BaHUE):

1. locka u mein (nnm 60s1ee COBpeMEHHbBIE aHAJIOTHH )

2. KOMITBIOTEPHBIE U MYJIbTUMEIUIHBIE TEXHOJIOTHH

3.MUKpPOGOH M COOTBETCTBYIOLIUE YCTAHOBKU ([Ji1 pabOThl B OONBIIMX ayJUTOPHUSIX C
MHOT'OYHMCIICHHBIMU TPYTIIIaMH CTYJICHTOB)


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

PaGouas mporpamMmma IUCHUTUTHHBI AHAJTUTHYECKAS] T€OMETPHsl COCTaBJICHA B COOTBETCTBUU C
tpedoBanusmMu GI'OC BO no vanpasiennto noaroroBku 44.03.01 Ilegaroruveckoe
obOpaszoBanue Maremaruka

[IporpamMmy coctaBuia:

[Ipodeccop xadenpr «Maremarnueckuii anams» TankueB ULA.

[Tporpamma ogo0pena Ha 3acenanuu kageapbl «MaTeMaTHIeCKUil aHaIH3)
ITpotokomn Ne6 ot «27» dheBpans 20251

[Tporpamma orobpeHa YueOHO-METOANYECKUM COBETOM (PU3UKO
MaTeMaTHYECKOTO (haKyJIbTeTa
[IpoTokon Ne 7 ot «13» mapra 2025 r.



ITpunosxenune Nel

1. IlepeyeHb KOMIETEHUMIi, ¢ YKa3aHHEM JITANOB UX (P)OPMHPOBAHUA B Mpolecce
0CBOEeHHsI 00pa30BaTeJIbHOM MPOrpaMMBbl.

[Ipu ocBOEHMM TUCHUIUIMHBI (MOAYJSI) KOMIIETEHIIMH, 3aKpEIJICHHbIE 32 HEel, peanu3yroTcs 10
TeMaMm (pa3jeniaM) JUCHUMIUIMHBI (MOAYJsl), B OIPEICICHHOW CTeneHH (MOJIHOCThIO WIH B

OFOBOpCHHOﬁ I{aCTI/I) 1 Ha OIIPECACIICHHOM JTallc

Tabmumal.

Ilepeyenb KOMIeTEeHIUII ¢ yKa3aHMeM 3TanoB uX (GopMUPOBaHMS B Mpolecce OCBOEHMS
0o0pa3oBaTe/ibHOI MPOrpamMMbl

2. Onucanue nmokasarejei u KPUTEPUEB OCHUBAHUA KOMIIeTeHIINIi Ha PAa3JIHYHBIX

Tanax ux (popMUpOBaHHUS, ONUCAHHUE IIKAJ OLleHUBAHUS

Tabauua 2.
ConocrasiieHHe KA OLleHUBAHUSA
A-OabHast  (OTIMYHO Xopouio Y noBieTBOpUTENbHO  [HeynoBIIeTBOPUTEIBHO
IKaza (mmoBBIIICHHBIN  ((0a30BBIN (TIOoporoBbIi YpoBeHb) (YPOBEHb HE
(ypoBeHb YPOBEHB) YPOBEHB) c(opMHpOBaH)
OCBOEHHUSI)
100- 91-100 81-90 61-80 0-60
GannbHas
WKkana
BunapHas 3aureHo He 3aureno
LKana
Tabmuna 3.
OuneHnBaHue 0TBETa HA BONPOCHI 110 TeMaM /1JIsl YCTHOI'0 ONpoca
A-GannbHas mkana (yposenb  [[loxasarenu Kputepuu

OCBOCHMS)

YPOBEHB)

OTAM4YHO (TMOBBILIEHHBIN

- [TostHOTA M3MTOXKEHUS
TEOPETUYECKOT0 MaTepUaa;
- [IpaBusIBHOCTD /MM
ApPryMEHTHUPOBAHHOCTh
M3JI0KEHUS
(moce10BaTeNbHOCTh
neiicTBuit);

- CaMOCTOATENTBHOCTD
OTBETA,;

- Kynbrypa peun.

CTyIEeHTOM JlaH MOJTHBIN, B
ITOTMYECKOU
MOCJICIOBATCIIBHOCTH
[pa3BEepHYTHII OTBET Ha
MOCTaBIEHHBIN BOIIPOC, TJIE
OH MPOJIEMOHCTPUPOBAIT
3HAHUS PEAMETA B TIOJTHOM
o0BeMe yueOHOU
MPOTPaMMBI, JJOCTATOYHO
rTyOOKO OCMBICITHBAET
ITUCITUTIINHY, TPUBOIUT

COOCTBEHHBIEC TTPUMEPHI TIO




npoOieMaTuke

Xopoo (6a30BbIi YPOBEHB)

'Y 1OBJIETBOPUTEIBHO
(MOpOToBBIN YPOBEHB )

HeynoBneTBOpUTENTHLHO
(ypoBeHb HEe COPMUPOBaH)

MOCTAaBJICHHOI'O BOIIpOCa

CtyaeHToM J1aH
[Pa3BEPHYTHIN OTBET HA
MMOCTaBJIEHHBII BOIIPOC,
[PUBOIUT MPUMEPHI, B
OTBETE MPUCYTCTBYET
CBOOOZHOE BIIaJICHUE
MOHOJIOTMYECKOU PeUblo,
IMTOTUYHOCTH U
[10CJIEI0BATEIbHOCTD
orBeTa. OmHAKO
ITOITYCKaeTCsl HETOYHOCTD B
OTBETE.

CTyZeHTOM J1aH OTBET,
CBUJIETEIILCTBYIOLLUI B
OCHOBHOM O 3HaHUU
[IPOLIECCOB N3y4aeMOn
ITUCUIUINHBI,
OTJIMYAOLIHIICS
HEeI0CTaTOYHOU TTTyOUHOM U
[TOJIHOTOM PaCKPBITHS TEMBI,
3HAHHMEM OCHOBHBIX
BOIIPOCOB TEOPUH,
HEI0CTaTOYHBIM YMEHHEM
TaBaTh apryMEHTHUPOBAHHBIE
OTBETHI U IPUBOJIUTH
MpUMEPBI, HEAOCTATOYHO
CBOOOIHBLIM BIIaJIEHHEM
MOHOJIOTHYECKOM PEYbI0,
IMTOTUYHOCTBIO U
[OCJIEI0BATEIILHOCTHIO
OTBETA.

CTyZneHTOM J1aH OTBET,
KOTOPBIA COIEPIKUT PAA
CEpPbE3HBIX HETOYHOCTEM,
0OHapYKUBAIOIUN
HEe3HaHue MPOLIECCOB
M3y4aeMOH MPEIMETHON
0071aCTH, OTJIMYAFOITUICS
HETTyOOKUM PacKpbITHEM
TEMbI, HE3HAHUEM OCHOBHBIX
BOIIPOCOB TEOPHH,
HEYMEHHUEM JaBaTh
ApryMEHTHPOBaHHbBIE
OTBETHI, CIIA0BIM BJIaJICHUEM
MOHOJIOTHYECKOM pEYBIO,
OTCYTCTBHUEM JIOTUYHOCTH U
[OCJIEI0BATEIBHOCTH.

CrtyneHT He criocoOeH




OTBCTHUTH HAa BOIIPOCHI JAXKE
MpU DOIOJHHUTCIBbHBIX
HaBOJAIIHUX BOIIPOCAX

[PEoAaBaTeIs.

Tabauua 4.

OuenuBanne NoAroToBKY pedepaTon

A-OanbpHast mKana (ypoBeHb
OCBOCHUS)

TTokazaTenu

Kpurepuu

OTA14YHO (TIOBBIIIEHHBII
YPOBEHB )

- [lonHoTa H3n0XkEeHUs
TEOPETHUYECKOI0 MaTepHana;
- [IpaBusIbHOCTD W/MH
apryMEHTHUPOBAHHOCTb
U3JI0KEHUS
(mocnenoBaTeIbHOCTh
JIeHUCTBUT);

- CaMOCTOSATENBHOCTD
OTBETA;

- Kynberypa peun.

Xopoo (0a30BbIi YPOBEHb)

'Y 10BIIETBOPUTENTHHO
(MoporoBbIi ypOBEHB)

BbINOSIHEHbLI BCE TpeboBaHuMs
K HanucaHuio 1 3alnuTe
pedepaTta: obo3HaveHa
npobriema n o6ocHoBaHa eé
aKTyanbHOCTb, caenaH
KpaTKuin aHanu3 pasnmnyHbIX
TOYEK 3pPEHUs Ha
paccmaTtpuBaemMyo npobnemy
N NOrMYHO

Mn3noxeHa cobcTBeHHast
nosuumsi, copMynmMpoBaHbl
BbIBOAbI, TEMA packpbITa
NMOMHOCTLIO, BblAepXaH O0BHEM,
cobntoaeHbl TpeboBaHNSA K
BHELLHeMY 0hOPMIIEHUIO,
NaHbl NpaBUIbHbIE OTBETLI Ha
INONONHUTENbHbBIE BOMPOCHI

OCHOBHbIE TpebOBaHUS K
pedepaTty 1 ero 3awure
BbINOMHEHbI, HO NPY 3TOM
lnonyLeHbl Heao4YEThI. B
HACTHOCTU, UMETCS
HETOYHOCTU B U3ITOXEHNM
MaTepuana; oTcyTcTByeT
Inornyeckas
nocrenoBaTesibHOCTb B
CYXXOEHUsIX; HE BblaepKaH
06bEM pedbepaTa; umetoTca
ynyLeHms B obopMIeHnm; Ha
AOMNONHUTENbHbLIE BOMPOCHI
Nnpu 3amTe AaHbl HEMOMHLIE
OTBETHI

NMEKTCA CyLLEeCTBEHHbIE
OTCTYNNeHns oT TpeboBaHuin K
pedeprpoBaHuto. B
HaCTHOCTH:

TemMa OCBeLleHa NnLb
HACTUYHO; AOMYLLEHbI
dbakTu4eckne ownbku B
cogepxaHuun pedepara nunu
npu oTBETE Ha
AOMONHUTENbHbIE BOMPOChI; BO

BpPEMSI 3aLLMTbl OTCYTCTBYET




BbIBO,

HeynoBiieTBOpUTEIBHO Tema pedepara He packpbITa,
(ypoBeHb He chopMHpOBaH) 0bHapyxmBaeTcs

CyLLEeCTBEHHOE HeNoHMMaHne
npobnemsl

Tab6muna 5.

OnenuBaHnye OTBETAa HA 3a4YeTe

OreHka

XapakTepucTrka TpeOOBaHMI K pe3yJbTaTaM aTTecTalluu B opMme 3a4yera

«3auTeHoy

Teopernueckoe cosepxkaHue Kypca OCBOCHO MOJHOCThIO 0€3 poOeIoB Wiu B
11€JI0M, MJTH OOJIbIIEeH YacThi0, HEOOXOIMMbIE IPAKTUYECKHUE HABBIKK PaOOTHI €
OCBOEHHBIM MaTepualloM C(HOPMHUPOBAHBI UM B OCHOBHOM C()OPMUPOBAHBI, BCE
WA OOJBITMHCTBO MPEyCMOTPEHHBIX padovell mporpaMMoi yaeOHbBIX 3aJaHui
BBITIOJTHEHBI, OT/JICJIbHBIE U3 BBIITOJIHEHHBIX 3aJJaHUH COIepKaT OLINOKY.

«He 3auteno»

Teopernyeckoe cofepkaHne Kypca OCBOCHO YaCTUYHO, HEOOXO0IMMbIE HABBIKU
paboThl HE CPOPMUPOBAHBI UM CHOPMUPOBAHBI OT/AEIbHBIE U3 HUX,
OOJBITUHCTBO MIPEIYCMOTPEHHBIX paboueil yueOHOM TporpamMmoit 3aaHuil He
BBITIOJTHEHO JIM00 BBIMOJIHEHO C IPyObIMU OLIMOKaMH, KAue€CTBO WX BBIOJIHEHUS
OLIEHEHO YMCIIOM OaJIJIOB, OJM3KUM K MUHUMYMY.

Tabmuma 6.

OneHuBaHue 0TBETA HA IK3aMeHe

OreHka

XapakTepucTuka TpeOOBaHUH K pe3yIbTaTaM aTTecTaliy B popme sK3aMeHa

«OTINYHOY

Teopernueckoe coaep:kaHue Kypca OCBOEHO IOJHOCTBIO 0e3 mpoOernos,
CUCTEMHO M TIJIy0OKO, HEOOXOJUMbIe NpPAKTHUYECKHE HaBbIKU pabOThl C
OCBOEHHBIM MaTepuajioM CPOPMHUPOBaHBI, BCE NMPEAYCMOTpPEHHbIE paboueit
y4aeOHOW mporpaMMoil yueOHbIe 3aJaHUs BBIIIOJIHEHBI 0€3yNpeyHo, KauecTBO
WX BBITIOJIHEHUS OLICHEHO YHCIIOM 0aUIOB, OJIM3KUM K MaKCHUMYyMY.




«X0poII0» Teopernueckoe copepkaHue Kypca OCBOSGHO B IeloM 0e3 mpoOenos,
HEO0O0XOIMMBIEC MPAKTUYECKUE HABBIKM PA0OTHI C OCBOCHHBIM MaTE€pHalioM B
OCHOBHOM  C(OPMHUpPOBaHbI,  NPEAYCMOTpEHHBIE  paboueit  ydeOHOM
MporpaMMoil ydeOHbIe 3aJjaHHs BBIOJIHEHBI C OTAEIHHBIMH HETOYHOCTSMH,
KAa4eCTBO BBIMOJIHEHHUS OOJBIIMHCTBA 33JaHUN OLIEHEHO YHCIOM OajlioB,
OJIM3KUM K MAaKCUMYMY.

«YnoBierBopur  (TeopeTrdeckoe colepkaHue Kypca OCBOCHO OOJBIIEH YacThio, HO MPOOeh
CIIHLHOY HE HOCSIT CYIIECTBEHHOTO XapaKTepa, HEOOXOAMMbIE MPAKTUYCCKHE HABBIKH
paboTBl C OCBOCHHBIM MaTepHAIOM B OCHOBHOM C(OPMHPOBAHBI,
OOJIBIIIMHCTBO MPEAYCMOTPEHHBIX pabouell ydyeOHOW IporpaMMoi y4eOHBIX
3aJlaHUi BBIITOJIHCHBI, OTJECIbHBIC M3 BBIMOJIHCHHBIX 3aJaHHi COJEPIKAT
OIINOKH.

«HeynosnerBop [Teopernueckoe coaep)kaHue Kypca OCBOEHO YAacTHUYHO, HEOOXOIMMbIe
UTEIHHO HaBBIKM PabOThl HE CHOPMHUPOBAHBI WIM CPOPMUPOBAHBI OTAEIbHbIC U3 HUX,
0OJIBIIMHCTBO MPEAYCMOTPEHHBIX paboueil yueOHON mporpamMmon yuyeOHBIX
3aJJaHWi HE BBIMIOJIHEHO JHOO0 BBHIMOJIHEHO C TPYOBIMH OIIMOKAaMH, Ka4eCTBO
WX BBIIIOJIHEHUS OLIEHEHO YMCIIOM 0aJUIOB, OJIM3KUM K MUHUMYMY.

MarepuaJbl VIl IPOBEACHUS TEKYILIEro ¥ MPOMEKYTOYHOI0 KOHTPOJISAA 3HAHUM CTY/JAeHTOB
BapuaHTbl KOHTPOJIBHBIX PadoT.

KonTtpoabnas padora Ne 1.

Haiitu HO/ (6188,4709).
Pa3ioKuTh B HEMPEPHIBHYIO IPpO0H & = ﬁ.

Haiitu kaHOHWYecKOe pasiiokenue uncia 125!

Beraucants 7(a) u S(o), o =2800.
Haiitu ¢ (5040), 1(147) u pn(143).

g w NpE

KontpoabHnasi pagora Ne 2.

1. Pemwmts cpaBHeHue 256x = 179 (mod 337).

2. Pemmts cucremy cpaBHEHHI
x =3(mod 8), x =11 (mod 20), x =1 (mod 15).

3. Pemmwmth cpaBHenue 9x2 +29x +62 = O (mod 64).

KontpoabHnas pagora Ne 3.

VKa3zarh YKCIIO PENIEHU CPaBHEHHMS:
a) x2=5(mod 73),



6) x2=3(mod 75),
b) x2 = 226(mod
563),1) x2=
429(mod 563).

KontposbHnas padora Ne 4.

1) Mokazatp, uto (4 n + 15n-1) ~ 9 mpu V n eN,;

2) Haiitu HOJI uncen 529, 1541 u 1817.

3) Haittt HOK uucen 684 u 3131.

4) TIpocThIM WIIH COCTaBHBIM SBJIsIETCS unciio 18977

5) C xakuM 1oKa3aTeaeM CTEIeHH BXOIUT 3 B KAHOHUYECKOE pasjiokeHue uncia 40! ?

KontpoJabHas padora Ne 5.

1) Pemnts cpaBuenue 14x=7 (mod 101).

2) Haiitu ocratok, nmomy4yaemsii pu aenennn 53 117 na 11.

3) Haiitu nBy3HauHOE YKCII0, CPAaBHUMOE C 2 110 MOy isiM 3 1 7 1 ¢ (-2) o MoyJo 11,

4) Pemuts B 1ebIX ynciax: 53x+ 17y=25

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

o ok

13.

14.
15.
16.
17.

Bonpocsl k 3k3aMeny:

HanpasnenHble 0Tpe3ku U BEKTOPBI. CII0’)KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha YMCIIO M €ro CBOWCTBA. Teopema O KOJUIMHEAPHBIX
BEKTOpaXx.

JInHeliHO 3aBHCHMBIE CUCTEMBI BEKTOPOB U UX CBOWCTBA. Pa3noxkeHne BekTopa
IUIOCKOCTH 110 BeKTopaM 6a3uca. Teopema 0 KOMIUTaHAPHBIX BEKTOPAX.
PaznoxxeHne BekTopa mpocTpaHCTBa 10 BEKTOpam Oasuca.

JIuneiinble onepanny HaJl BEKTOPaMHU B KOOPAMHATAX.

®opmyiel nepexosia oT ofHOro Oaszuca K aApyromy. CBOHCTBa MaTpHIIbI
nepexozna.

OpueHTanus MmI0CKOCTU U MPOCTPAHCTBA U €€ CBOMCTBA.

OpueHTHPOBaHHbIE YTIIbI HA MJIOCKOCTH U UX CBOMCTBA.

CkansipHO€E IPON3BEIEHUE BEKTOPOB U €r0 CBONCTBA.

. BekTopHOE npon3BeicHNE BEKTOPOB U €T0 CBOMCTBA.
. CMemaHHOE MPOU3BEEHNE BEKTOPOB U €I0 CBOMCTBA.
. AdduHHBIE U TPIMOYTOJIbHBIE JEKAPTOBBI KOOPIUHATHI TOYEK Ha MIIOCKOCTH U

B IIpocTpaHcTBe. [IpocTeiimne 3anaun B KOopAuHaTax.

VYpaBHeHue npsmoii B apduHHON cucTeMe KOOpAMHAT Ha IiockocTH. Ob1ee
YpaBHEHHE MPSIMOM.

B3anMHOe pacnosnoxeHne NpsiMbIX Ha TNIOCKOCTH.

I"'eomeTpryecKkuii CMBICI JIMHEHHOTO HEPABEHCTBA C IBYMSI HEU3BECTHBIMHU.
VYrois Mexny NpsMbIMHA U PACCTOSTHUE OT TOYKH JI0 MPSAMON Ha IUIOCKOCTH.
VYpaBHEHHUE IUIOCKOCTH B MPOCTPAaHCTBE B apPpUHHON crcTeMe KOOpAWHAT.
OO1ee ypaBHEHHE INIOCKOCTH B IPOCTPAHCTBE.



18.

19.
20.
21.
22.

23.
24,
25.
26.

217.

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

B3anMHOe pacnonoxeHue ByX INIOCKOCTEN B IIPOCTPAHCTBE. ['eomeTprudeckuit
CMBICJI IMHETHOTO HEPABEHCTBA C TPEMS HEU3BECTHBIMHU.

VYros Mexay IMIIOCKOCTSMU U PACCTOSHMUE OT TOYKH J10 INIOCKOCTH B IIPOCTPAHCTBE.
O61ue, mapameTpuyeckue 1 KAaHOHUYECKUE YPaBHEHHSI IPSIMOM B POCTPAHCTBE.
B3aumnble pacrionoxeHus NpsiMON U INIOCKOCTH B IIPOCTPAHCTBE, ABYX IPSIMBIX.
VYroa Mexay npsaMoil ¥ INIOCKOCTBIO B IPOCTPAHCTBE, MEXKTY IBYMsI IPSIMBIMH.
@DopMyJIbl U1 BBIYUCIEHUS PACCTOSIHUM OT TOUKH JI0 MPSAMOM U MEXy ABYMs
MPSIMBIMU B ITPOCTPAHCTBE.

DJUIHIIC ¥ €T0 CBOMCTBA.

['unepOona u ee cBOMCTBA.

[Tapabosna u ee colicTBa. IlossipHBIE ypaBHEHUS KPUBBIX BTOPOTO MOPsAKA.
VYrpouieHue ypaBHEHUsI KPUBOM BTOPOTO MOPSJAKA C MOMOUIBIO MTOBOPOTA
CUCTEMBI KOOPAMHAT.

VYiopouieHue  ypaBHEHUSI  KPUBOM  BTOpPOrO  MOpsAKa C  IOMOUIBIO
napajuieIbHOTO MEpeHoca CUCTEMBI KoopauHat. Kiaccudukanus 3TUX KpUBBIX.
ACUMNOTOTUYECKHE HAIIPABJICHUS KPUBOI BTOPOTO MOPSIKA.

LleHTpb! U KacaTeNbHbIE KPUBBIX BTOPOTO MOPSIIKA.

JlnaMeTpsl U CONPSKEHHBIE TUaMETPbl KPUBOUM BTOPOTO MOPSIIKA.
[MunuHaprYecKre U KOHUYECKHE TIOBEPXHOCTH B IPOCTPAHCTBE.

[ToBepxHOCTH BpalleHUs B IPOCTPAHCTBE.

DITUTICOUIBI ¥ TUTIEPOOIOUIBI U X CBOMCTBA.

[TapaGomonapl M KX CBOMCTBA.



CBeneHust 00 yTBepKI€HHH MPOrpaMMbl HAa OYepedHONl Y4eOHbIH oA W Pperucrpamuu
H3MEHEeHU

Y4eOHblil Pemenune Bueceunrsle n3MeHeHUS IMonmuce 3aB.

roj kadenapsr kadeapoii
(Ne mpoTokona, nata)







