MHMHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHMUA
POCCHUHCKOMH ®EJIEPAIINUA
denepanbHOE rOCYAAPCTBEHHOE OI0/KETHOE 00pa30BaATEIBHOE YUPEKICHUE
BbICILIET0 00pa30BaHUs
«BopoHEKCKHN rOCy1apCTBEHHBIM TEXHUYECKUN YHUBEPCUTET)

YTBEPXIAIO

g b b T
Nexair GMAT 21 C— B L. Prccirx
«21» despansa 2023 r.

PABOYASA ITPOT'PAMMA
U CITUTIINHBI

«JInHenHayg ajgredpa U aHAJIUTHYECKAS TEOMETDHS

Cnennaabaocth 24.05.02 [IpoekTHpoBaHNE aBHAIIMOHHBIX M PAKETHBIX
IBUTaTCIICH

Cneunanmaunﬂ [IpoekTHpoOBaHUE KUIKOCTHBIX PAKECTHBIX ABUrATCIICH

Kpanunduxanus BoINYCKHUKA HHXECHED

®opma 00y4eHus: o4Has

I'ox Havyana moarorosku 2023

AT e -
ABTOPBI IPOTPaAMMBI QL | A.B. Psoxckux /

[ E.A. Cobonesa /

3aBemyromuii kadeapoi

[IpukiagHOl MaTeMaTUKHU U e

MEXaHHUKHU C ;%'D\ e | B.. Psxckux /
.«//

PykoBoautens OITOIT ()~ - / B.C. Pauyk /

Boponex 2023



1. HEJHU U 3AJTAYM JTUCIHHUTIJIINHBI

1.1. Heau AuCHUIIHHBI

BOCITUTAHUE JOCTATOYHO BBICOKOW MaTeMaTHYECKOW KYJIBTYPBI, IPUBHUTHE
HAaBBIKOB COBPEMCHHBIX BHJIOB MaTEMaTHYECKOTO MBIILICHUS, HCIIOJIb30BaHHE
MaTeMaTHYeCKUX  METOJIOB B  TPAKTHYCCKON  JICATCIBLHOCTH, Pa3BHUTHE
CIIOCOOHOCTEH K JIOTHYECKOMY W aJITOPUTMHYECKOMY MBIIUICHHUIO. M3yueHue
JUCIUTIINHBL  JIOJDKHO CIIOCOOCTBOBATh (DOPMUPOBAHUIO Y CTYACHTOB OCHOB
HAyYHOTO MBIIUICHUS, B TOM YHCJIE: TMOHUMAHHWIO TPAHWUI] TPUMEHHUMOCTU
MaTEeMaTUYECKHUX MTOHATUN U TEOPUI; YMEHHUIO OLICHUBATh CTETICHb JOCTOBEPHOCTH
pPE3YNBTATOB TEOPETHUYECCKUX W DKCIICPUMEHTAILHBIX HWCCIICAOBAHUN, YMEHUIO
TJTAHUPOBATh MAaTEMATUYCCKUN SKCIIEPUMEHT U 00pabaThIBaTh €T0 PE3yJIBTATHI C
HCIIOJIb30BaHUEM COBPEMEHHBIX METOJIOB.

1.2. 3agaun ocBOeHHS THCIHUILIHHBI

JlaTh sicHO€ MOHMMaHHWE HEOOXOAMMOCTH MaTeMaTHYECKOro oOpa3oBaHUs B
oO11ei MoIrOTOBKE MHKEHEpa, B TOM YHCJIe BEIpad0TaTh MPEACTaBICHHUE O POJIH U
MeCTe MaTEMaTUKH B COBPEMEHHOM ITUBUIIM3AIIMA U MUPOBOM KYJIBTYPE;

HAy4YUTh YMEHHIO JIOTHYECKH MBICIUTh, ONEPUPOBATH C aOCTPaKTHBIMH
00BeKTaMH M OBITh KOPPEKTHBIM B YMOTPEOICHWH MaTEMaTHYCCKUX MOHSITHH,
CHUMBOJIOB JIJIsl BEIPQ)KEHUS KOJMYSCTBEHHBIX U KaUeCTBEHHBIX OTHOIICHH;

JaTh JTOCTATOYHYIO OOIIHOCTh MAaTEMAaTHYECKUX TMOHATHA W KOHCTPYKITUH,
00eCIIeYnBAONIYI0 TTUPOKHN CIEKTp WX NPUMEHUMOCTH, Pa3yMHYK) TOYHOCTH
GbOopMYyJIUPOBOK MATEMATHYECKUX CBOMCTB H3Y4ae€MbIX OOBEKTOB, JIOTHMUECKYIO
CTPOTOCTh M3JIOKEHUSI MAaTEMAaTUKU, ONTUPAIOIIYIOCS Ha aJIEKBAaTHBIA COBPEMEHHBIM
MaTEMaTHUYECKHUH SI3bIK;

HAay4YUTh YMEHHUIO HCIIOJIb30BaTh OCHOBHBIC IMOHSATHUS M METOJBI JUHECHHOU
anreOpbl M aHAJTUTHICCKOU T€OMETPHH.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII
Jucuuminna «JIuHeiHas anredpa v aHaTUTHYECKasi TEOMETPUS» OTHOCUTCS
K JUCLUILINHAM 00s3aTeabHON yacT 0jioka b1.

3. HEPEYUEHD [INTAHUPYEMBbIX PE3YJIbTATOB OBYUEHUS 110
JAACIHHUIIJIMHE

[Iporiecc u3ydeHus: TUCHMILUIMHBI «JIMHeWHas anrebpa W aHaIUTHYECKas
reOMETPUS» HaIpaBJieH Ha POpMHUPOBAHUE CICAYIOIINX KOMITETCHITUH:

YK-1 - CnocobeH OCyIIeCTBISATh KPUTHUYECKUN aHAIW3 MPOOJIEMHBIX
CUTYaIlMil Ha OCHOBE CUCTEMHOTO TI0JIX0/1a, BEIPA0aThIBATh CTPATETHIO ICHCTBHIMA

OIIK-1 - CnocoOeH npuMEHSTh €CTEeCTBEHHOHAYYHbIE U OOIIEMHKEHEPHBIE
U DKCIEPUMEHTAIBHOTO HCCIECNOBAaHUSI MJI PEIICHUS WMHXXEHEPHBIX 3a]a4
poecCHOHATEHON IS TENHHOCTH



Komnerenuus

Pe3yabTarsl 00yueHns, XapaKkTepu3ylomue
chopMUPOBAHHOCTH KOMIIETEHIINH

YK-1

3HATh MPOLIEAYPhl KpUTUUECKOTO aHAIN3a, METOIUKU
aHaJIM3a pe3yJIbTaTOB UCCIEA0BAHMS U pa3padOTKU
CTpaTeruii NPOBEICHUS NCCIIEAOBAHNM, OpraHU3AIUN
MpoIlecca MPUHATHS PEIICHUS B 3ala4aX JJMHEUHOU anreOpbl
Y QHAIMTHYECKOU T€OMETPHH;

YMETh MPUHUMATh KOHKPETHBIE PEMICHUS ISl TOBBIIIECHUS
3¢ (HEKTUBHOCTH NpOLIEAYp aHAIN3a TPOOIEM, IPUHATUS
pelIeHnit 1 pa3paboTKH CTpaTeruil B 3a/1a4ax JMHEHHON
anreOpbl U aHATUTUYECKOW T€OMETPUH;

BJIAJICTh METOJIAMH YCTAHOBJICHUS TIPUUMHHO-CJIEACTBEHHBIX
CBS3€H U OlpeesieHns HanOoiee 3HAYMMbIX CPEId HUX;
METOJIMKAMHU [TOCTAHOBKH LIEJIH U ONPEIEIICHUS CIIOCOO0B €€
JOCTHKEHHSI; METOJIMKaMU pa3paOOTKU CTpaTeruid JeHCTBUN
IIpU NPOOJIEMHBIX CUTyalMsX B 3aJla4ax JJMHEWHOMN anreOpbl
Y AHATMTHYECKON Tr€OMETPUH

OIIK-1

3HATh OCHOBHBIC MOHATHSI IMHEWHOUN anreOpbl U
aHATMTUYECKOU F€OMETPUU; OCHOBHBIE (POPMYIIBI JIJIsI
ONpENEIIUTENICH, MATPUIL] K CUCTEM JIMHEUHBIX
anredpanyeckux ypaBHEeHUM; HOpPMyYIIbl B BEKTOPHOU
anredpe; KpUBBIE BTOPOTO MOPSAKA HA TIIIOCKOCTU B U
MPOCTPAHCTBE; YPABHEHUS JIUHUN HA IJIOCKOCTH U
MOBEPXHOCTEN B MPOCTPAHCTBE; POPMYJIIbI B TMHEHHBIX
MPOCTPAHCTBAX; COOCTBEHHBIC 3HAUEHUS U COOCTBCHHBIC
BEKTOpA B JINHEWHOM ITPOCTPAHCTBE; COBPEMEHHBIE METO/IbI
JMHEUHOU anreOpbl U aHATUTUYECKON T€OMETpUU ISt
MOCTPOCHUSI MATEMATUYECKUX MOJEJEH 3a1aY,
BO3HUKAIOLIMX IIPU MIPOBEACHUN HAYYHBIX UCCIIEIOBAHUN U B
po(eCCHOHANILHOM ESITEIbHOCTH;

YMETh TI0JIb30BAThCSl PACUETHBIMU (DOPMYJIaMU U TEOPEMaAMHU
MIPY pEIICHUY 3a]1a4 JIMHEWHON anreOphl U aHATUTUYECKON
T€OMETPUH; IIPUMEHATH METO/IbI PELIEHUS] CUCTEM JIMHEUHBIX
anreOpanyecKux YpaBHEHUMN K PEIICHUIO TUIIOBBIX U
MPaKTUYECKUX WHXKEHEPHBIX 3a71a4u TpoheCCUOHATBHON
JIESITETbHOCTH

BJIAJICTh HABBIKAMU NMPUMEHEHUSI COBPEMEHHOTO
MAaTEMATUYECKOTr0 MHCTPYMEHTAPHUS JJIs1 aHAIIA3a
PE3yNHTATOB PACYETOB U 0OOCHOBAHMSI TIOJTyUYEHHBIX
BBIBOJIOB ITPY MPOBEJACHNUN HAYYHBIX UCCIECAOBAHUM, & TAKKE
B MTPO(ECCUOHATIBHON ACSITEIBHOCTA TPUMEHUTENHHO K
KOHKPETHBIM 33/1a4aM MPOCKTUPOBAHUS JIBUTATEIICH U
YHEPreTHYECKUX YCTAHOBOK JIETATEIIbHBIX alapaToB.




4. OFBEM U CIUIIJINHBI
OO6mast Tpy10€MKOCTh AUCIUIUIMHBI «JInHelHas anreOpa U aHaTUTHYeCKas
TE€OMETPUS» COCTABIIAET 6 3.€.
Pacnipenenenuie Tpy10€MKOCTU JUCHUIUIMHBI 10 BUJAM 3aHSITHH
ouyHasi gopma oOyueHust

Bcero | Cemectpsl
4acoB 1

Buasr yueOoHOM paboThI

AyAUTOpPHBbIE 3aHATHSI (BCET0) 72 72

B TtoMm uuncie:

Jlexknuu 36 36

[Tpaktrueckue 3anstus (I13) 36 36
CamocrosiTeibHas padora 108 108
Yackl Ha KOHTPOJIb 36 36
Buapl MpoOMEKyTOUYHOM aTTECTALMH - DK3aMEH + +
OO6m1ast TPy 10€MKOCTb:

aKaJIeMUYECKHUE Yachl 216 216
3a4.e]l. 6 6

5. COAEP KAHUE JUCHUIIVIMHBI (MO4Y JIS)
5.1 Copaep:xkanue pas3gejoB JIUCUMIVIMHBI M pacnpejaesieHue
TPYA0E€MKOCTH M0 BHAAM 3aHATHI
o4Has popma 00ydeHHsI

Ne [Ipak Bcero,
HaumenoBanme TemMbt CopnepxaHue paszena Jlexn P CPC
n/n 3aH. qac

1 Jluneitnas anrebpa 1. Marpurpl. [eiicTBus Ha MaTpUIIAMU

2. Onpexnenurenu. CpoiictBa. Onpenenurenn 2-1o
n 3-ero mopsnakoB. [IpaBmima Tpeyrolb-HHUKOB.
MuHOp. AnreOpandecKoe TOTOTHEHHE.

3. OOparHas marpuua. Panr matpuiipl.

4. CucteMbl  JIMHEHHBIX anredpanyeckux
ypaBHenuit  (CJIAY). Teopema Kponekepa- 6 6 18 30
Kanemnu. OcHOBHBIE T€OpPEMBI O €AMHCTBEHHOCTH
1 OECKOHEYHOM MHOKECTBE perieHHid. DopMyIsl
Kpamepa. Matpuunsrit cnoco6 pemenus CJIAY.
Meron Taycca. OOmee © YacTHOE peIICHUS
CJIAY. CucremMbl IWHEHHBIX  OIHOPOJTHBIX
ypasHenuii (CJIOV).

2 DJIEMEHTbI BEKTOPHOM 1. Bekrtop; /umMHa BEKTOpa; OpPT BEKTOPA;
anreOpsl KOJUIMHEAPHOCTh ~ BEKTOPOB;  KOMIIJIaHAPHOCTH
BEKTOpOB. JIMHElHbIe omepanuu Hal BEKTOPaMH.
[Ipoexuus BekTopa Ha ochk. Pa3noxeHue BekTopa
[0 OpTaM KOOpAMHATHBIX oceil. JleHcTBUsS Haxg
BEKTOPaMH, 33JaHHBIMU IPOEKLUAMH.

2. CxamsipHO€ IpOM3Be/icHHe BeKTOopoB. CBoiicTBa.
BrlpaxkeHne CKaJsSpHOro TPOM3BEICHUS dYepe3
KOOpAUHATHL. [IpHnokeHus. 6 6 18 30
3. BekropHoe mpousBeaeHHE BEKTOPOB. Tpoiiku
BekTopoB. Ompenenenue. CoiicTBa. BripaxeHnue
BEKTOPHOTO MPOU3BEICHUS 4Yepe3 KOOPAUHATHL

[Tpunoxenus.

4.  CmemiaHHoe  NIPOU3BEINCHHE  BEKTOPOB.
Onpenenenue. I'eomerpuueckuii CMBICIL.
CBaoiicTBa. Boipaxenue CMEILIaHHOTO

IMIPOU3BCACHUA UCPE3 KOOPANHATHI. HpI/IJ'IO)KeHI/ISI.




3 Ananurnyeckas reoMeTpus
Ha IIOCKOCTHU

1. Cucrema xoopauHar Ha IUIOCKOCTU. OCHOBHBIE
noHsTus. I[IpsMoyronbHas W TOJSIpHAs CHCTEMBI
KoopAuHAT. PaccrosHue Mexay AByMS TOUKAMH.
JleneHne oTpe3ka B JIAHHOM  OTHOIICHHHU.
IIpeo6pazoBanue CHCTEMBI KOOpJHHAT
(mapayuteNbHBIA ~ TEPeHOC M TOBOPOT  OCei
KOOPJIHUHAT).

2. Jluamm Ha TUIOCKOCTH. OCHOBHBIE BHJIBI
ypaBHeHUi npsaMoil. OCHOBHBIE 3aauu.

3. Jluaum Broporo mopsaka. OKpY>KHOCTb.
Ommunce. ['unep6oina. Iapadona.

18

34

4 | AnanmnTH4ecKas TeoMeTpus B
IIPOCTPAHCTBE

1. OcHoBHble noHATHs. IToBepXHOCTB. YpaBHEHHE
cdepbl. YpaBHEHHs JIHHUH B IPOCTPAHCTBE.

2. YpaBHEHHE TUIOCKOCTH B TpocTpancTBe. Odriee
YpaBHEHHUE IUIOCKOCTH.

3. VYpaBHeHue mpsAMOH B IPOCTpaHCTBE. YTOI
MEXAY ABYMs NIPSIMBIMU B IIPOCTPaHCTBE. Y CIIOBUE
MPUHAISKHOCTH ABYX MPSIMBIX OJJHOH IJIOCKOCTH.
4. IIpsimast ¥ IJIOCKOCTb B IPOCTPAHCTBE.

5. TloBepxHoctu. KaHoHMYeckHe ypaBHEHHUS
MIOBEPXHOCTEH BTOPOTO IOpPsIKA.

18

26

5 Jluneiinble npocTpaHCTBa

1. JluneiliHas 3aBHCHMOCTb M HE3aBHCHMOCTh
BekTopoB. basuc. Pa3smepHocThs  nmMHeENHHOro
IIPOCTPAHCTBA.

2. [TogMHOKeCTBA TMHEHHOTO MIPOCTPAHCTBA.

3. Omepamuu ¢  3JEMCHTAaMH  JIMTHEHHOTO
IIPOCTPAHCTBA B KOOPAUHATHOM IIPEJICTABICHHUH.

4. JluHeiHbIe OnIepaTopsbI.

5. CoOCTBEHHBII BEKTOP U COOCTBEHHOE 3HAYCHHUE
JIMHEMHOTO oIeparopa.

6. EBKITI0BO MTPOCTPAHCTBO.

18

34

6 KomriekcHble unciaa

Monyne M apryMeHT KOMIUJIEKCHOIO —YHCHa.
JleWicTBHS HaJl KOMIUIEKCHBIMU YUCJIAMH.

18

26

Hroro

36

36

108

180

5.2 llepeueHnb 1a00paTOPHBIX padoT
He npexycMoTpeHo yueOHBIM IIJIaHOM

6. MIPUMEPHAS TEMATUKA KYPCOBBIX IPOEKTOB (PABOT)

N KOHTPOJIBHBIX PABOT
B coorBercTBUM ¢ y4e€OHBIM IIJJAHOM OCBOEHHE JTUCHUIUIMHBI

HEC

Mpe1yCMaTPUBAET BBIMOJHEHUE KypCOBOIO MpOEKTa (pabdoThl) UM KOHTPOIHHOU

paboThI.

7. OHEHOYHBIE MATEPHUAJIbI IS TIPOBEJIEHUA

MPOMEXXYTOUYHOM ATTECTAIIMA OBYYAIOIIIUXCS ITO

TV CIUTLIAHE

7.1. Onucanue noxkasartejieid ¥ KpUTepUeB OLEHUBAHUS KOMIIETEHIIHIA

HA Pa3/JIMYHbIX 3Tallax ux (l)OpMHpOBaHI/Iﬂ, OIMMCaHHuC IKAJ OICHUBAHUA

7.1.1 JTan Tekymero KOHTPOJIf
Pesynbrarhel TEKyIIEro KOHTPOJS 3HAHWKW M MEXKCECCHMOHHOM aTTeCTallluu
OLICHUBAIOTCS 10 CIEAYIOLIEH CUCTEME:

«aTTECTOBAH»,

«HEC aTTCCTOBAH».




Pe3yabTaThl 00yueHus,

Komme- Kpurtepuu
XapaKTepusyoLue ATTecTOBaH He arTecroBan
TeHIUS C(bOle/lpOBaHHOCTb KOMIIETCHIMH OlCHUBaAHNUHA

YK-1 3HATh NPOLEAYPHI OO6yuatomnuiics 3HaeT Brmmonnenue pador B| HesbimonneHne
KPUTUYECKOT0 aHAIN3A, TEeOpeTUYEeCKU MaTepua, CPOK, paboT B CpoK,
METOJMKH aHaJIn3a OTHOCSILIUNCS K JaHHON MIPETYCMOTPEHHBIN B |IPEIYCMOTPEHHBIN
pe3yIbTaTOB UCCIEAOBAHM U |KOMIETEHIIUHU (B TOM paboumx mporpammax B pabouunx
pa3paboTKu cTpaTerui YCIIe 3HACT MIPaBUIIa, mporpamMmmax
MIPOBEICHUS NCCIEIOBAaHUN,  |MOCIIEI0BATEIHHOCTS,

OpraHM3aliHy Ipolecca ITOPUTM BBITIOTHEHHUS
TIPUHATHS PEIICHHA B 3a7jadaX |IeHCTBUH, yMEHUI).
TUHEHHO! anreOpsl u Mosxert ero
AaHATUTHIECCKOI TeOMETpUH;,  |Bocmpom3BecTH (¢ pa3HOH

CTETIEHbI0 TOYHOCTH),

OTBETUTH Ha YTOUHSIOI[UE

BOIIPOCHL.
YMETb IPUHUMATh OO6yuatonuiics Brimonnenne pabot B| HeBwinmonHeHne
KOHKPETHBIE peIIeHUs s JIEMOHCTPHUPYET yMeHHs (C CpPOK, paboT B CpoK,
MOBBILICHUS 3PPEKTUBHOCTH | pa3IMYHON CTENEHBIO IpeayCMOTPEHHBIH B |IpeayCMOTpEHHBII
NpoLeAyp aHanu3a npobieM, |caMOCTOSATEIBHOCTH), paboumx mporpammax B pabouux
NIPUHATYSL PELICHUN U OTHOCSIIMECS K JAaHHOU IporpaMmmax
pa3paboTKu cTpaTeruii B KOMITCTEHIIHH.
3aauax JTMHEHHOH anreOpsl U
AHATUTHYECKOH TE€OMETPHH;
BJIAZIETh METOAAMHU Brnanenne 3HaHUAME 1 Brmonnenue pador 8| HeswimonneHne
YCTaHOBJICHHS IPHYMHHO- YMEHUSIMH, KaK CPOK, paboT B CpoK,
CIICZICTBEHHBIX CBSI3EH 1 TOTOBHOCTB MIPEAYCMOTPEHHBIH B [IPeyCMOTPEHHBIN
ompezieNIeHus HanOosee CaMOCTOSATEIHHOTO paboumx mporpammax B paboumnx
3HAYMMBIX CPEH HUX; MIPUMEHEHUS IIporpaMMax
METOJUKaMH IOCTAaHOBKHU JIEMOHCTPHPOBATH,
LIEJIN U OTIpe/IeIeHUs OCYILECTBIIATh
CIOCOOOB €€ JIOCTUKCHUS, JIeITEeJIbHOCTD B
METOJUKAMHU Pa3paboTKH Pa3IUYIHBIX CUTYaLUsAX,
cTpaTeruil 1ecTBuil mpu OTHOCSIIIMXCS K JAaHHOM
MIPOOJIEMHBIX CUTYalUsIX B KOMITCTEHIIHH.
3aavax JJHHEHHOHN anreOpsl U |OOydaronuiics: CriocoOeH
aHAINTHYECKOW TeOMETPHN oTOMpaTh 1

MHTETPHUPOBATH

MMeEIOIINeCs 3HaHNS 1

YMEHUSI UCXOISI U3

MMOCTaBJICHHOH 1IN,

MIPOBOJIUTH CaMOAHAJIN3 U

CaMOOIICHKY.

OIIK-1 3HAaTh OCHOBHBIE MOHATHUS OO0yJaroniuiicst 3HaeT Bremonaenne pador B| HeswimonHeHne
JIMHEHHOW anreOpsl 1 TEOpEeTUYECKU MaTepHa, CPOK, paboT B CpoK,
aHAITUTUYECKON TeOMETpUY;  |OTHOCSIIUICS K TaHHOM MIPEyCMOTPEHHBIN B |IPEAYyCMOTPEHHBIN
OCHOBHBIE (POPMYITBI A1 KOMITETEHIINH (B TOM pabounx nporpammax B paboumnx
onpenaenuTenei, MaTpul 1 qycye 3HaeT NIpaBua, porpammax

CHUCTEM JIMHEHHBIX
anre0panvdecKux ypaBHEHHH;
(opMyIBI B BEKTOPHOH
anredpe; KpUBbIE BTOPOTO
MOpSAKA Ha MJIOCKOCTH B U
MIPOCTPAHCTBE; YPABHEHUS
JINHUM Ha TJIOCKOCTH U
MIOBEPXHOCTEN B
pocTpaHcTBe; GopMyItsl B
JIMHENHBIX MPOCTPAHCTBAX;
COOCTBCHHBIC 3HAYECHUSI U
COOCTBEHHBIE BEKTOpa B
JIMHEHHOM IPOCTPAHCTBE;
COBpPEMEHHBIE METOBI

TMIOCJIE/I0BATENLHOCTB,
QJITOPUTM BBITIOJIHEHHUS
JIEHCTBUH, YMEHUH).
Moxer ero
BOCTIPOW3BECTH (C pa3HOU
CTETIeHBI0 TOYHOCTH),
OTBETUTH HA YTOUYHSIIOLIHE
BOIIPOCHI.




JIMHEHHOW anreOpbl 1
AQHAJIUTUYECKOW T€OMETPUU
JUTSL IOCTPOCHUS
MaTeMaTHYECKNX MOJEIIEH
3a7a4, BOSHUKAIOMINX TIPH
MIPOBEACHUH HAYIHBIX
HUCCIEIOBaHUI U B

HAay4YHBIX UCCIICJOBAHMUI, a
TaKke B MPOQeCcCHOHATBHON
JEATeTbHOCTH
MIPUMEHUTEIBHO K
KOHKPETHBIM 3aj[a4am

JICTATCJIbHBIX alrapaToB.

MPOCKTUPOBAHUA Z[BPIFaTeHeﬁ
1 SHCPICTUYCCKUX YCTAHOBOK

JIEATEILHOCTE B
Pa3IUYHbBIX CUTYAIHAX,
OTHOCSIIMXCS K JaHHOMH
KOMITETEHITHH.
OO0y4atomniuiicst CIIocOOCH
oTOMpaTh U
MHTErPUPOBATH
MMEIOIIMECS 3HAHUS U
YMEHHUS UCXOJIS 13
MMOCTaBJICHHOH 1IN,
MPOBOUTH CAMOAHAJIU3 U
CaMOOIICHKY.

po¢eCCHOHATBHOM

JIeSTEILHOCTH;

YMETb TIOJH30BATHCS OO6y4atontmiics Brmonaenne pador B| HeswimonHeHne
pacyeTHBIMH OPMYJIaMU U |JEMOHCTPHPYET yMEHHs (C CPOK, paboT B CpoK,
TEOpeMaMH TpH PEIICHUN Pas3IMYHOM CTETICHBIO MIPEAYCMOTPEHHBIH B [IpelyCMOTPEHHBIN
3aj7a4 JMHEHHOU anreOpbl 1 |caMOCTOSATEIBHOCTH), paboumx mporpammax B pabouunx
AQHAIUTHYECKOW TEOMETPHH;  |OTHOCAIIMECS K JaHHOH nporpammax
MIPUMEHSTH METOJIbl PEILICHNS] |KOMIICTEHIINH.

CHCTEM JINHEHHBIX

anredpanvdecKux ypaBHEHHUH K

PEIICHUIO TUIIOBBIX U

MPAaKTHYECKNX MHXECHEPHBIX

3a7a4 mpoQecCHOHAIBLHOM

JEATEITLHOCTH

BJAJICTh HABBIKAMH Brnanenue 3HaHuAMH 1 Brmonnenue pador B| HeswimonaeHne
MIPUMCEHEHHSI COBPEMEHHOTO  |yMEHMSAMH, KaK CPOK, paboT B CpoK,
MaTEMaTHYECKOTO TOTOBHOCTD IIPElyCMOTPEHHBIH B [[IPE1yCMOTPEHHBIN
MHCTPYMEHTApH JJIl aHAIN3a (CaMOCTOSTEILHOIO paboumx mporpammax B pabouux
pe3yJIbTaTOB Pacue€TOB U IIPUMEHEHUA Iporpammax
000CHOBaHHS MOJTYYEHHBIX JIEMOHCTPUPOBATh,

BBIBOJIOB ITPU MPOBEACHU OCYIICCTBJIATDH

7.1.2 JTan npoMeKyTOYHOr0 KOHTPOJIS 3HAHU I

Pesynbrats

IMPOMCEIKYTOYHOT'O KOHTPOJIA 3HAHUM OLICHUBAIOTCA B

ceMecTpe JJ1sl OUHOM (GopMbl 00YUEHHS IO YETHIPEXOAITbHOM CHUCTEME:

«OTIIUYHO»,
«XOpOoIIO»,
«YAOBJICTBOPUTCIILHO»

«HCYIOBJICTBOPUTCIILHO).

Pe3yabTaThl 00y4eHus,

Komne- XapaKTepu3ylolue Kputepun
TeHst c q)(’: pM“p’:) B:“Hl;lc“ ouelt)HuB:Hnﬂ OTin4yHO Xopomo Ynosa. Heynogi.
KOMIIETCHIIMH
YK-1 3HATh IIPOLELYPHI Tect Brinonnenue | Boinonnenue | Brinosnnenue B tecre
KPUTHYECKOIO aHAJIN3A, Tecta Ha 90- | Tecra Ha 80- | Tecra Ha 70- | menee 70%
METOJIMKH aHaJIu3a 100% 90% 80% MIPAaBUIBHBIX
pe3yabTaToB OTBETOB

HCCIIEIOBAaHUA H
pa3paboTKu cTpaTerui
[IPOBEICHUS
HCCJICIOBAaHUH,
OpraHu3aluy nporecca




MIPUHSTHSI PEIICHUS B
3aJavax JUHEHHON

anreOpsl 1
AQHAJIUTUYECKOU
TeOMETPHH,
YMETh IPUHUMATh Pewenune 3amaun IIpomemonctp |IIponemonctp | 3anmaum He
KOHKpPETHBIE peIIeHUs |CTaHZapTHBIX peIIeHs B HUpOBaH HUpOBaH peTIeHs!
JUTSL TIOBBIIIICHAS TIPAKTHICCKIX TTOJTHOM BEPHBIA X074 | BEpHBIH XO1
3¢ PEKTHBHOCTH 3amad o0BeMe 1 pereHus peIIeH s B
MIPOIIeTyp aHAIH3a TIOJTyICHBI BCeX, HO HEe | GonpIImHCTBE
po0IeM, TPUHSITHS BEpHbBIC MOJIy4YeH 3amaqy
pelieHuii u pa3paboTku OTBETHI BEpHBIN OTBET
cTpareruil B 3a1auax BO BCEX
JIMHEHHOW anreOphl 1 3a7a4ax
aHaJIUTUYECKOMN
TEOMETPHH;
BJIaJIETh METOJaMH Pemenne 3anaun IIponemonctp |IIponemonctp | 3anmauu He
YCTAHOBJICHUS MIPUKIIAHBIX pelIeHbI B HpOBaH HpOBaH pelieHbl
MIPUIHHHO- 3amad B TTOJTHOM BEPHBIA X0 | BEpHBIH XOI
CIIEICTBEHHBIX CBS3CH |KOHKPETHOU o0BeMe 1 pelIeHus peIIeHS B
1 OTIpeeTICHUS MIPEeIMETHOM TIOJTyICHEI BCeX, HO HEe | OonpIIMHCTBE
Hambolee 3HAYNMBIX  |oOmacTu BEpHEIC MOJTy4ICH 3amad
cpenu HUX; OTBETHI BEPHEII OTBET
METOIUKAMH BO BCEX
MIOCTAHOBKH IIENU U 3aJadax
OIpeeIeHUs] CIIOCO00B
€e JTOCTIDKCHHUS;
METOIUKAMH
pa3paboTKu cTpaTeruit
JEeHCTBUI IpU
MIPOOIEMHBIX
CUTYAISIX B 3a/1a9ax
JTUHEWHO! anreOphl 1
aQHAJIUTUYECKOU
TCOMETPHH
OIIK-1 ([3HaTh OCHOBHEIC Tect Brinonnenue | Boinonnenue | Brimonnenue B recre
MOHSTHS IMHEHHOM tecta Ha 90- | Tecta Ha 80- | Tecta Ha 70- | menee 70%
anreOpsl 1 100% 90% 80% MPaBUIIBHBIX
aHaJUTUYECKOMN OTBETOB

rCOMETPHUH;, OCHOBHBIC
bopmyabl TS
onpeenuTene,
MAaTpHI] X CHCTEM
JIMHENHBIX
are0panvIecKux
ypaBHEHHI; (POPMYITBI
B BEKTOPHOH anredpe;
KpPUBBIC BTOPOTO
TOpSJIKA Ha TUIOCKOCTH
B U MPOCTPAHCTRE;
YpaBHEHHUsI IMHUM HA
IJIOCKOCTH |
[IOBEPXHOCTEN B
MIPOCTPAHCTBE;
(hopMyIIBI B TUHEHHBIX
MIPOCTPAHCTBAX;
COOCTBCHHBIC 3HAUCHUS
U COOCTBEHHBIE
BEKTOpa B TUHEHHOM
MIPOCTPAHCTBE;
COBpPEMEHHBIE METOBI
JIMHEHHON anreOphl 1
AQHAJIUTUYECKOU




TCOMETPHUH ISt
MIOCTPOCHHUS
MaTEMaTHYECKHX
MOJEJICH 3a1a4,
BO3HUKAIOIIHX IIPH
MIPOBEACHUH HAYIHBIX
HUCCIEIOBaHUI U B
po¢eCCHOHATBHOM
JIeSITCIILHOCTH,

YMETb IOJIb30BATHCS
pacueTHbIMU
(dbopmynamu u
TeoOpeMaMHU TpH
peleHny 3a1a4
JIMHEHHOW anreOpbl 1
AQHAJIUTUYECKOU
TeOMETPUH; TPUMEHSTh
METO/IbI PEIICHUS
CHCTEM JINHEHHBIX
anredpanIecKux
YpaBHEHHH K PEIICHUIO
TUIOBBIX
MIPAKTUIECKUX
HMH)KEHEPHBIX 3a/1a4
npo¢heCCHOHATBHOM
JIeSITeIbHOCTU

Pemenne
CTaHAPTHBIX
MPaKTUYECKUX
3amaq

Bamaun
pelIeHbI B
IIOJIHOM
o0beMe 1
MOJTYYCHBI
BEPHBIE
OTBETHI

[Iponemonctp
HUPOBaH
BEPHBIN XOJ,
peuieHus
BCEX, HO HE
HOJIy4EH
BEPHBIN OTBET
BO BCEX
3aJa4ax

IIponemonctp
HUpOBaH
BEPHBIU XO7,
peleHus B
OOJIBIIHCTBE
3a1au

3amayu He
pEIIeHBI

BJIaJIETh HaBBIKAMU
MIPUMECHCHUS
COBPEMCHHOTO
MaTEMaTHYECKOTO
HHCTPYMEHTAPHS IS
aHau3a pe3yabTaToB
pacueToB u
000CHOBaHUS
MTOJTyYCHHBIX BHIBOJIOB
[IPH POBEIACHUS
HAYYIHBIX
HUCCIIEOBAHUM, a TAKXKe
B po¢eCCHOHATBHOM
JEATEILHOCTH
MIPUMEHHUTEIBHO K
KOHKPETHBIM 3a/1a4aM
MIPOEKTHPOBAHUS
JIBUTATENEN U
JHEPTreTHYECKUX
YCTaHOBOK
JIeTaTeabHbIX
ammaparos.

Pemenue
TIPUKJIATHBIX
3a7a4 B
KOHKpETHOM
MpeAMETHOMI
obacTu

3agaun
pEIICHBI B
[IOJIHOM
o0beMe 1
MOJTYUYEHBI
BEpHbBIE
OTBETHI

[IpogemoncTp
HUpOBaH
BEPHBIN X0,
peleHus
BCEX, HO HE
HOJy4eH
BEpHBINA OTBET
BO BCEX
3aa4ax

IIponemoHcTp
HMpOBaH
BEPHBIU XO7,
pelieHus B
OOJIBIIMHCTBE
3a1a4y

3amgauu He
peleHsl

7.2

7.2.1

IIpumepHbIT
KOHTPOJIbHbIE 32/IaHMSI WM WHbIe MAaTepHaJibl, HEOOXOAMMbIE /ISl OLEHKH
3HAHUM, YMEHUI, HABBIKOB U (MJIH) ONBITA 1€ATEIbHOCTH)
IIpumepHbIT
TECTHPOBAHUIO

nepeveHb

nepevyeHb

3aaHuM

OICHOYHBIX

AJISA

CpelcTB

(TunoBbIe

NoATO0TOBKH K

1. Marpuiieii Ha3biBaeTCsl Takas TaOjulla, B KOTOpoul: (Bwibepume ooun

eapuanm omeema)

Bapuanmur omeema
1) Yucno cTpok u CTONOIOB MOTYT OBITH PAa3HBIMH,
2) Yucno cTpok JOHKHO OBITh paBHBIM YHCITY CTOJIOLIOB,



3) Yucno cTpoK AOKHO ObITH OOJIBIIE YMCIIA CTOJIOIOB.

2. JlaHbl BEKTOpa ;Té(xl; y) " CL?[l)(xz; v,). X cKamspHOE NPOU3BEIACHHUE B
KOOpJIMHATHOM (hopMe paBHO: (Bvibepume ooun eapuanm omeema)

Bapuanmvi omseema:

1) ﬁ'&:xl'yl"'xz'yz! 2) ﬁ'%:xl'XZ_Fyl'yZ’

3) 4B-CD=x3,-%,y,, 4) AB-CD=x-%,~,"3,.

3. I'unepbonmveckuii mapadoIonI 3aaeTcsl ypaBHEHUEM: (Buibepume ooun
sapuanm omeema)
Bapuanmur omeema

X2 y2 X2 y2

1) ¥+b—2:22, 2) ¥+b_2:1’
X2 y2 X2 y2
PR Yyt

4. CucreMa M JIUHEHHBIX ypaBHeHI/Iﬁ C N HEU3BCCTHLIMU SBJIACTCSA
HECOBMECTHOM M HE UMEET pelIeHUs, eclu: (Bblibepume ooun eapuanm omeema)

BapuaHme omeema.

1) rangA=rangA*=n. 2) rangA=rangA*=k < n,

3) rangA<rangA*, 4) rangA>rangA*

5. VYpaBHeHUE OKpPYKHOCTH HUMEET BUI: (Buvlbepume o00uH e6apuanm
omeema)

BapuaHm bl omeema.
2 2

1) §+g—2=1, 2) (x—a)? +(y—b)? =R?,
XZ y2 2 y2
o Yt

6. 13 onpenienieHus BEKTOPHOTO MPOU3BEICHUS HETTOCPEACTBEHHO BBITEKAET

cleyolee COOTHONMIEHNe Mexmy opTamu |, J,K: (Buibepume ooun eapuanm
omeema)
Bapuatmot omeema:

1) ixj=1 jxk=1kxi=

3) l><J—k jxk—l k><I=j 4) i

7. [lpsimast TMHUS TPOXOJIUT YEPE3 HAYAJIO KOOPAMHAT, €CII €€ YPAaBHECHHE B
oO1eM BUE MOXKHO 3aIlicaTh KakK: (Bolibepume o0un eapuanm omeema)
Bapuanmvi omseema:
1) Ax+C=0, 2) Ax+By=0,
3) By+C=0, 4) Ax+By+C=0.



8. XapakTepuCTHUYECKHUM YypaBHEHUEM HasbIBaeTcs: (Bwibepume o00un
sapuanm omeema)
Bapuanmuer omeema:
1) det(A-AE)=0, 2) det(E—1A)=0,
3) det(AA-E)=0, 4) det(A-E)=0.
9.Monynk KOMIUIEKCHOTO BBIUMCIACTCS: (Bwvibepume ooun eapuanm

omeema)
Bapuanmet omseema.

1) |z|=yx*+V¥?, 2) |z|=x*+y?,
3) |z|=\X" -y, 4) |z| = Jx+y.
AT KOMILIEKCHOTO 4HCIIa

10. ConpsikeHHOE KOMIUIEKCHOE 4YHUCIO 7
z=x+Iiy uMmeet BUI: (Bvlibepume o0un eapuanm omeema)

Bapuanmer omsema
1) 7=x-iy,

2) 7= —x+|y,
3) Z=—x-iy, 4) 7=x

7.2.2 TlpuMepHblii mepeyeHb 3aJaHMil JJIs1 pelIeHHs CTAHIAPTHBIX

3ajga4
5 6 3
1. Beruucoute onpenenutens |0 2 0. (Bwvibepume ooun eapuanm
7 45
omeema)
Bapuanmer omseema.
1) 8, 2) 92,
3)-4, 4) 4.
2. Jlanbl Tpu BekTOopa a={1-13}, 5={—2;2;1}, ¢ ={3-2;5}. CmemanHoe

IPOM3BEICHNE BEKTOPOB abC paBHO: (Bwvibepume ooun sapuanm omeema)

Bapuanmul omeema:
1) -7, 2) 7,

3) 0, 4) 6.
3. CocTaBUTh ypaBHEHHE IUIOCKOCTH, MPOXOIILEH uepe3 Touky A(3;4;0) u

x—2 y-3 z+1
IPAMYI0 ——=-"——= . (Bb1bepute 0iMH BapHaHT OTBETA)

Bapuantsl oTBETa

1) x+y-7z+8=0, 2) 3x-y+z-2=0 ,3) x+4y-z+1=0 ,4) 3x-y+z-2=0
M, (2, 3, 4),

4. VYpaBHeHHE NOpPSIMOHN, NPOXOASAUIEN YEpe3 TOUKHU

M (—1 0 2), uMeroT Bua: (BriOepuTe ouH BapuaHT OTBETA)

Bapuanm bl omeema.



(x=2+3t, (x=2-3t,
1) <y=3+3t,, 2) 1 y=3-3t,,
=4+ 2, z2=4-21,
(x=2+3t, X=2t,
3) ly=3-3t, 4) ly=3t,.
7=4-2t, Z=4t.

5. B R® nannr BEKTOPBI & =(2, -3 1), a, :(1, 0, —2). JlomoTHEeHHE ITHX

BEKTOPOB JI0 OPTOTOHATBHOTO 6a3uca B R® coctonT u3 Bektopa:: (Buibepume ooun
sapuanm omeema)
Bapuanmer omeema:

1) a3=(3, 0, —6), 2) a3=(0, 0, 0),
3) a;=(6, 5, 3), 4) a,=(2,1, 1).
6. IIpu xakux 3HaueHmsx N u A mpsMas %zyT_S:%S

NepIeHANKYISIpHa TUIocKocTH  AX-2Y-22+7=0 ? (Bulibepume o00un eapuanm
omeema)

BapuaHmbl omeema
1)-6,-1, 2)6,13)-6,14)6,-1.

2X+Yy+5z =4,
7. Pemuth cUCTEMY JIMHEWHBIX alreOpandyeckux YpaBHEHHN <3x+2y+z=3, !
X+y+z=-1
(Bvlbepume o0un eapuanm omeema)
Bapuanmer omseema:
1) (5:-6:0), 2) (1,0;-2),,
8. Jlanbl BepMHBEI TpeyronbHuka A(L-12), B(5,-6;2), C(13-1). [uuna
€ro BBICOTHI, OMYIIIEHHOW U3 BepuiuHbl B Ha cropony AC ecTh: (Buibepume 0oun

eapuanm omeema)
Bapuanmuvr omeema.

1) '5, 2) 51
3) 25, 4) 12,5.
9. E a2 -2 B= 0 12 AT .B
. Eciim martpunsl = 0 5 | =l 1 0 2) TO MaTrpuua

paBHa (Bulbepume 00un eapuanm omeema)

Bapuaﬂmbl omeemda



[o 1 —j [O _2 —1j (1 0 o} (—1 1 2}
1) , 2) ; 3) ; 4) :
2 1 3 0 1 2 2 1 -3 2 0 1

10. O6miee ypaBHEHHE IIOCKOCTH, MPOXOJIAIICH Uyepe3 TOUKH Ml(l, 0, 2),
M,(-2,1, 1), M,(0, -1, 2), umeer Bun: (Boioepume ooun éapuanm omeema)
Bapuanmet omseema.
1) x+y—-4z-7=0, 2) x—y—-4z+7=0,
3) x—y+4z+7=0, 4) x—y—4z=0.

7.2.3 TlpumepHblii nepeyeHb 3aJaHMi AJIA pelIeHUs] NPHKJIATHBIX
3a;a4
1. Ilpu npoeKTUPOBAHUU MPOYHOCTU PAKETHOTO JBUTATEINSI, HY>KHO HMCCIEIOBATh

1 2 3 4
CUCTEMY ypaBHEHUH, U panr I' matpunbl A=|0 3 2 4| paBen:
0 3 2 4
a) r=1, 0) r=2; B) I =3; r) r=0.
(5+2)x +3x, =1
2. Ilpm kakmx 3HaueHusax Ae€R cucrema MMEET
2X, + AX, =2
€IMHCTBEHHOE pELICHUE:!
a)npu Bcex LeR;A=-6 0) mpu Bcex A €R, kpome 4 =1,;
B) pu Bcex A € R, kpome A =1; r) npu Bcex A €R, kpome 4 =—6.

3. Jlnsa pacuera mojayn a30THOM KUCIIOTHI a30Ta IIEHTPOOESKHOU (HOPCYHKH,
X, — X, + X, =1,
HYKHO HallTu o0l1iee pelieHne CUCTEMBI § 2X, + X, —4X, =2, HMeeT BUL:

—3X, — X, + 5%, =-3
a) X, =C+1, X,=2¢, X;=cC; 0) x, =c-1 X,=¢C, X;=2¢C;
B) X, =C, X,=C+1, X;=0; r) X,=2C, X,=C, X;=—C+1.

4, JIns BBIUMCIICHUS TOTEPh TPEHUS B COIUIE, CKAISIPHOE IPOM3BEIICHUE

<I’:1(0, -2, 3), b(-2,1 5) paso:
a) 11; 0) (—13, -6, —4);

B) (13, 6, 4); r) 13.



5. Tlpu mnpoeKTHpOBAHWM KOHUYECKUX COMEN, TpeOyeTcs BBIYUCIUTH

E:::":lxlb, IJIe BEKTOpa :cl(O, 1 1), 6(3, 0, —2), HMEET BUI:
a) ¢(~2, 3, —3); 6) ¢(-2, -3, 3);
B) C=-2; r c(2, -3, 3).

6. IIpu npoeKkTHpoBaHUM pacyeTa HEHTPOOEIKHBIX CHII I COILIA, TPEOyeTCs

BBIYUCIIUTh CMEIIaHHOE IPOU3BEJCHUE BEKTOPOB al(l, 2, —2), a2(2, 3, —1),

a,(2, 4, —4) pasHo:

a) O(O, 0, 0); 0) 1; B) 0; r) 2.

7. Tpaexktopusi TmoOJeTa PaKeTbl MPOXOAUT YEpe3 TOUYKU Ml(l, 0, 2),
M,(-2,1 1), M,(0, -1, 2). OGuiee ypaBHEHHE IIOCKOCTH, HMEET BUL:

a) X+y—4z-7=0; 0) Xx—y—-4z+7=0;

B) X—Yy+4z+7=0, r) x—y—4z=0.

8. Ilpm TpaekTOpuu JBWXKEHHS  paKEeThl, JBE IIJIOCKOCTH
X—2y+2-1=0, f: 2x+y+3=0:

a) MmapajuieNbHBbI; 0) nepecekaroTcs o yriom 7 /6;
B) COBIQIAIOT; T') epIEHINKYIISIPHBI.

9. Hns ypaBuenus B3nera paketbl ¢ JKPJI, Hy)XHO ompenenuTs CBs3b

MPSIMBIX l,, l,, 3agaHHBIX  CBOMMH  KAaHOHMYECKUMH  ypPaBHECHUSIMH:
I_x+1 y+2 2 - x-1 y+1 z-2,
T E———=7 ;. = = :
2 -3 4 4 6 8
a) COBIAJAIOT; 0) mepneHINKYJISIPHBI;
B) IMapajuielibHbI, ') CKPEUIUBAIOTCS.

10. Tlpu pemennn ypaBHEHHH TypOYJICHTHOTO MOTPAHUYHOTO CIIOSI, IS
2 -1 5
uccienoBanus pereHus, onpenaenurenb A=|-3 0 2| paBeHn:
1 -2 12



a) A =10; 6) A=—4; B) A=0; r) A=4.

7.2.4 IlpumepHbIii NepeYyeHb BOMPOCOB /IJIsl MOJATOTOBKHU K 3a4eTy

He mpexycMoTpeHO y4eOHBIM TUTAaHOM

7.2.5 IlpumepHbIii NepedyeHb BONMPOCOB VI MOATOTOBKH K IK3aMeHY

1. Marpunsl. OnpeneneHue Marpuibl. Buasl Matpun. JlectBus Han
MaTpulLlaMu

2. Omnpenemutenu. Omnpenenutenu 2-ro U 3-ero mnopsakoB. [IpaBuna
TPEYrOJIbHUKOB.  DJeMEHTapHble IMpeoOpa3oBaHus omnpeaenurenas. MuHop.
AnreOpanyeckoe jgomnoigHeHue. PaznoxeHue omnpenenuTenss MO CTPOKE WIH
CTOJIOITY.

3. Heseipoxaennsie matpurnbl. CorozHass Marpuria. OOpaTHasi MaTpuIia.
ANTOpPUTM HaxoXAeHUs1 00paTHOU MaTpullbl. PaHT MaTpuusI.

4. Cuctembl JTUHEHHBIX alreOpanvyecKkux ypaBHEHUH. MaTpuUyHBIA BHI.
Teopema Kponekepa-Kanemn.

5. ®opmynsl Kpamepa

6. Meton lNaycca.

7. Bekrtop. IIpoekuust BekTopa Ha OcChb. Pa3nokeHue BEKTOpa MO OpTam
KOOPAMHATHBIX OCEH.

8. CxansipHO€ MpOU3BEICHNE BEKTOPOB.

9. BekTopHOE NPOU3BEACHUE BEKTOPOB.

10. CMmemianHO€ MPOU3BEICHUE BEKTOPOB.

11. TIpeo6pa3oBaHue CUCTEMBI KOOPIUHAT.

12. YpaBuenue npsiMmoit. Paznuunsie popmsbl 3anucu.

13. OcHOBHBIC 3a/1a4u JJIS IPSMOM Ha TUIOCKOCTH.

14. Oxpy>XHOCTb.

15. Dnnunc.

16. 'uniepbomna.

17. ITapaboua.

18. [ToBepxHOCTb. YpaBHEHUE CHEPHI.

19. YpaBHEHHE TOCKOCTH B IPOCTpaHCTBE. Paznmuynbie popmel 3amucy.

20. OcHOBHBIE 33J1a4u 1151 TUIOCKOCTHU B MMPOCTPAHCTBE

21. Tlpsimasi ¥ TUIOCKOCTH B TIPOCTPAHCTBE.

22. KaHOHWYECKHEe ypaBHEHUS TOBEPXHOCTE BTOPOTO TOPSIKA.

23. JluneiiHasi 3aBUCUMOCTD U HE3aBUCUMOCTb BEKTOPOB

24. Matpuiia riepexojia B JMHEHHOM MPOCTPAHCTBE.

25. JIuHeiiHbie OnepaTopshl.

26. CoOCTBEHHBIN BEKTOP U COOCTBEHHOE 3HAUCHHUE.

27. EBKIMI0BO MPOCTPAHCTBO.

28. KoMmiuiekcHble uncia. [[eicTBus HaJl HUMH.

7.2.6. Meroguka BBbICTABJEHUS] OIEHKH TNPH  NPOBeJIeHUHN
NMPOMEKYTOUYHOM aTTeCTAUU

DK3aMeH MPOBOJUTCS MO TeCT-OMiIeTaM, KaXKIbli U3 KOTOPBIX coaepkut 10
BOINIPOCOB U 3afauy. Kaxap1ii mpaBUIbHBIA OTBET HA BONPOC B TECTE OLEHUBACTCS



1 Gamnom, 3amaua omenuBaercs B 10 OamoB (5 OauioB BepHOE pelieHWE W S
0aJsIoB 3a BEpHBIN OTBET). MakcuMaabHOE KOJUYECTBO HaOpaHHbIX O6aiioB — 20.

1. Ouenka «OTIUYHO» CTaBUTCSA, €CIIU CTYAeHT HaOpan ot 18 no 20 Ganos.

2. OueHka «XOpOIIo» CTaBUTCS B cliydae, €clid CTyJAeHT Habpar ot 13 mo
17 6anmnos.

3. Omnenka «YIOBIETBOPUTEIBHO» CTABUTCS B CIIy4ae, €CJIH CTYJISHT
Habpai ot 8 1o 12 6anos.

4. Onenka «HeymoBiIeTBOPUTETHLHO» CTAaBUTCSA B Ciydae, €CIU CTYACHT
HaOpas meHee 8 0aIoB.

7.2.7 TlaciopT OLIEHOYHBIX MATEPHAJIOB

KonTponupyemsbie pasznensl Kon . | HammeHoBaHME OLIEHOYHOIO
Ne n/m KOHTPOJIUPYEMOI
(TeMbI) TUCITUATIIIUHBI cpencTBa
KOMIIETCHIINH
1 Jluneiinas anreOpa YK-1, OIIK-1 Tect, KOHTpOIBHAS paboTa
2 DOnemeHThl BekTopHOi anredpsl  |YK-1, OIIK-1 Tect, pacueTHo-
rpaduueckas pabora
3 AHanmuTUyecKasi reOMeTpUs Ha YK-1, OIIK-1 Tect, koHTpOIBbHAS paboTa,
IJIOCKOCTH pacueTHO- rpadudecKas
pabora
4 AHanuTHyecKasi reoMeTpHs B YK-1, OIIK-1 Tect, koHTpONIBbHAS paboTa,
MIPOCTPAHCTBE
5 JIuneliHble MPOCTpPAHCTBA YK-1, OIIK-1 Tect, pacueTHo-
rpaduyeckas pabora
6 KommiekcHble uncna YK-1, OIIK-1 Tect, KOHTpONBbHAS paboTa

7.3. MerToauyeckue MaTepuajbl, ONpeaesiioline MNPoUETyPbl
OLlECHMBAHUSA 3HAHUI, YMEHHUI1, HABBIKOB U (MJIM) ONBITA AeSATEJIbHOCTH

TecTupoBaHHE OCYIIECTBISIETCS C HCIOJb30BAHUEM BBIIAHHBIX TECT-
3ajlaHiii Ha OyMakHOM Hocutene. Bpems TtectupoBanus 45 wmuH. 3arem
OCYILECTBIISIETCS TPOBEpPKA TeCTa HK3aMEHATOPOM M BBICTABJISETCS OIEHKA
COTJIACHO METOJIMKH BBICTABJICHUSI OIEHKU TpPHU MPOBEACHUU MPOMEKYTOUHOM
aTTECTallUH.

Pemienne craHgapTHBIX 3ajlad  OCYILIECTBIISIETCS C  HMCIOJIb30BAaHHEM
BBIJIAHHBIX 3aJ7]a4 Ha OymMaxHOM HocuTene. Bpems pemenus 3amau 45 muH. 3atem
OCYIIECTBIISIETCS TMPOBEpPKA PEIICHUS 3aJad SK3aMEHATOPOM M BBICTABIISCTCS
OIICHKA, COIJIaCHO METOJAMKHA  BBICTABJICHUS OLECHKA TMPU  MPOBEICHUU
IIPOMEKYTOYHOHN aTTECTALMH.

Pemienne TpUKIANHBIX 3aJa4  OCYHIECTBIISIETCS C  HCIOJIb30BAHHEM
BBIJIAaHHBIX 3a7[a4 Ha OymMaXHOM HocuTene. BpeMs pemienust 3anad 45 muH. 3atem
OCYILECTBIISIETCS TMPOBEpPKA PEIICHUS 3aJad SK3aMEHATOPOM M BBICTABISETCS
OLICHKA, COIJIaCHO METOJAWKH  BBICTaBJICHUS OLEHKA TMpU  [POBEICHUU
IIPOMEKYTOYHOM aTTECTALMH.




8 YYUEBHO METOJIUYECKOE U UHO®OPMAILIMOHHOE
OBECIIEYEHUE JUCIHUIIJIMHBI)

8.1 Ilepeuenb y4eOHOM JMTEepaTypbl, HEOOXOAUMOW /IJA OCBOEHMS
TUCHUNITIHHBI

1) Ilucemennsii, J[.T. KoHcmekr mekiuii 10 BBICIICH MaTeMaTHKE:
[[Tomubrit kype: Yueb. uzganue]. - 13-e uzn. - M. : Atipuc-Ilpecc, 2015. - 608 c. :
ui. - (Beicmee o6pazoBanue). - ISBN 978-5-8112-6043-0 : 413-00.

2) Knerenuk, J.B. COOpHHK 3a/1a4 M0 aHATMTHYECKON TeoMeTpuu: Yueo.
nocobue / mox pen. H. B. Ebumosa. - 17-e u3x., crepeotun. - M.: IIpodeccus,
2010. - 200 c.: ux . - ISBN 5-93913-037-2: 236-00.

3) JlunediHas W BeKTOpHas anreOpa. AHAJINTHYECKAs T'eOMETPHUS
[DEeKTpOHHBIN pecypc]: METOAUYECKHUE YKa3aHUs K CAMOCTOSITENIbHON paboTe JJist
ctyneHToB HanpasieHus 24.05.02 «IIpoektupoBaHue aBHALIMOHHBIX M PAKETHBIX
nsurareneiny / ®I'bOY BO "Boponex. roc. texH. yH-T"', Kad. mpukiamnoi
MaTeMaTUKH W MexaHukH; cocT. : A.B. Psokckux, E.A. CoboneBa. - BopoHex:
BopoHexckuil rocy1apcTBEHHbIN TEXHUYECKUW yHUBepcuteT, 2021. - DnekTpoH.
TekcToBble U Tpad. nanusie (506 KO). 231-2021

4) Kpemep, Haym IlleBeneBuy. Jluneiinas aiareOpa: YUeOHUK U MPAKTHKYM
Jns CIIO / Kpemep H. L., ®puaman M. H., Tpumun . M.; nox pea. Kpemepa
H.III. - 3-e u3n. ; ucrp. u goi. - Mocksa : FOpaiit, 2021. - 422 c.

5) Jlunelinag anreOpa U aHamTUTUYECKas T€OMETpUs: YUEOHUK U MPAKTUKYM
Hns CIIO / Inotaukosa E. I'., UiBanoB A. I1., Jlorunosa B. B., Mopo3osa A. B. ;
nox pex. [ImotaukoBoit E. I'. - Mocksa : M3gatensctBo IOpaiit, 2019. - 340.

6) PaOymiko, A. II. Beicinas matematuka. Teopus u 3agaun. B 5 yactax.
Y.1. Jlunedinas u  BeKTOpHas anreOpa. AHaJIUTUYECKas T'€OMETPHS.
HuddepenunanbHoe ucyuciaeHue (QyHKIUNA OJHOW MEPEMEHHON [DIIEKTPOHHBIM
pecypc] : Yuebnoe mocodue / A. I1. PaOymko, T. A. XKXyp. - Beiciias mateMartuka.
Teopus u 3amaun. B 5 wyactax. Y.1. Jluneiinas u BexkTopHas anredpa.
Ananutndeckas reometpus. Juddepennnansuoe ucumcienne (QpyHKIUN OIHOMN
nepeMeHHoi. - Munck Beicmias mkoina, 2017. - 304 c.

7) JluneitHas anreOpa W aHAJIWTUYECKas T'EOMETPHUS. ydeOHOE Mmocooue
[D7eKTpOHHBIH pecypc]: —INeKTpoH. TeKCTOBbIe U rpad. manubie (2,89 M0O) / A.
B. Psaxckux, A. A. XBoctoB, E. A. CobGomeBa — Boponex: ®I'BOY BO
«BopoHeXKCKUI TOCYIapCTBEHHBIM TEXHMUYECKHil yHuBepcuteT», 2023. - 1
anekTpoH. onT. auck (CD-ROM). — Cucrem. tpedoBanus: I1K 500 u Boime; 256
M6 O3VY; Windows XP; SVGA c¢ paspemienrnem 1024x768; Adobe Acrobat; CD-
ROM nuckoBoA; MbIIIb. — 3aril. ¢ IKpaHa.

8.2 Ilepeyenbr MHPOPMAUMOHHBIX TEXHOJOIMM, MCHOJIb3YeMbIX IPH
OCYLIECTBJICHMH 00pa30BaTeJbHOI0 Mponecca Mo JAUCHMIVIMHE, BKJIOYas
nepeyeHb  JHUIEH3MOHHOI0  NPOrpaMMHOIO  o0ecmeYyeHUsi, PecypcoB
HH(POPMAIMOHHO-TEJIEKOMMYHUKAUMOHHOU ceTH «UHTEepHET», COBPEeMEHHbIX
Npo¢ecCHOHANTBHBIX 023 JAHHBIX 1 HHPOPMALNMOHHBIX CIIPABOYHBIX CHCTEM:



HaunmenoBanue IMporpaMMHOTI O oOecrieueHus Tun JIUMLICH3NU
Microsoft Windows 7 Open License
Microsoft Office 2007 Open License
Adobe Reader CBobomnoe 10
Maple v.17 Open License

[Tpodeccnonanbhpie 6a3bl TaHHBIX

HaumenoBanue I1B/] DIIEKTPOHHBIN aIpec pecypca

HayuHas syiekTpoHHass OndInoTeka http://elibrary.ru

DnekTponHas oubnuoreunas cuctema IPRbooks | http://www.iprbookshop.ru/

I/IH(l)OpMaI_II/IOHHBIe CIIPaBOYHBIC CUCTCMBI

HaumenoBanne CC DIIEKTPOHHBIN aJIpec pecypca
MatemaTrueckuii CripaBOYHUK dict.sernam.ru
HNudopmanronHas cucrema Math-Net.Ru

DONEKTPOHHBIN KaTaJIOT HAYYHOU OMOIMOTEKH:
https://cchgeu.ru/university/elektronnyy-kataloq/

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJINUMASI 1151
OCYHUECTBJIIEHUSA OBPA3ZOBATEJIBHOI'O ITPOLHECCA
HanmMmenoBanne  conenuajgnbHBIX  NOMEIMIEHMM W IMOMEIIEHHHW  JUIA

camocTosTebHOM padoTel Ne 307/2, 312/2.

Crienuanu3upoBaHHOE MTOMEIICHUE JIJISl TIPOBEACHHS JICKITMOHHBIX 3aHITHMA,
OCHAIICHHOE JOCKOH, YYCOHBIMH CTOJIAMH, CTYJIbIMH W OOOpPYIOBaHUEM IS
JIEMOHCTpAIIMH HATJISTHOTO MaTepHala.

10. METOAUYECKHUE YKA3ZAHUSA JJISI OBYUYAIOIIIUXCS IO
OCBOEHMIO JUCHUIIIMHBI (MOAYJIS)

I[To nmucuumuHe «JIuHeliHass anrebpa W aHAIUTHYECKAash TEOMETPUSD
YUTAKOTCA JIEKIIUU, IPOBOIATCA MIPAKTUUECKUE 3aHATHUS.

OCHOBOM M3Y4YEHMS JUCUUIUIMHBI SIBISIOTCS JIEKUHUHM, HA KOTOPBIX
M3JIaraloTCs HanboJee CyIeCTBEHHBIE U TPYIHBIE BOMPOCHI, a TAK)KE BOMPOCHI, HE
HaITIeAINIe OTPAKEHUS B YIeOHOU TUTEpATypE.

[IpakTuueckne 3aHATHS HANPABJICHBl HA MPUOOpPETEHUE MPAKTUYECKHUX


http://elibrary.ru/
http://www.iprbookshop.ru/
https://cchqeu.ru/university/elektronnyy-kataloq/

HaBBIKOB pacyeTa CHUCTEM JIMHEWHBIX YpPAaBHEHHMU. 3aHATHS MPOBOIATCS IYTEM
peLIECHHs] KOHKPETHBIX 3a/1a4 B Ay AUTOPHH.

Buj yueOHbIx
3aHATUU

J1eATeNbHOCTh CTYICHTA

Jlexuus

Hanucanue KoHcCnekTa JEKLIMH: KpPaTKO, CXEMaTH4HO, I10CJIEI0BATEIbHO
¢bukcupoBaTh  OCHOBHBIE  IOJIOKEHHUS,  BBIBOJBI,  (OPMYIHPOBKH,
00001IeHNs; TOMeYaTh BaXKHBIE MBICIH, BBIACIATH KIIOUYEBHIE CIIOBA,
TepMuHbl. [IpoBepka TEpMHHOB, MOHATUI C IMOMOIIBIO SHUUKIONEIUH,
CJIOBapeil, CIPAaBOYHHUKOB C BBINMCHIBAHUEM TOJIKOBAHUH B TETPaAlb.
O6o3HaueHue BOIPOCOB, TEPMHUHOB, MaTepuaia, KOTOPHIE BBI3BIBAIOT
TPYJHOCTH, IIOMCK OTBETOB B peKoMeHAyeMoil swureparype. Eciau
CaMOCTOSITENIbHO HE Yynaaercss pa3zoOpaTbCsi B Marepualie, HE00XO0IUMO
chopMyIMpOBaTH BONPOC M 3a/1aTh NPENOJABATENI0 Ha JICKUUH WM Ha
MIPAKTUYECKOM 3aHSATHUH.

[IpakTueckoe
3aHSATHE

KoHcnektupoBanue pekoMEHAYyeMbIX HCTOYHUKOB. PaboTa ¢ KOHCHEKTOM
JEKLHM, MOArOTOBKA OTBETOB K KOHTPOJBHBIM BOIPOCAaM, IPOCMOTP
peKoMeHIyeMou auTeparypsl. [IpocinymuBanne aynno- U BUICO3aIIUCEN 110
3a[JaHHOM TEeMe, BBIMIOJHEHUE PACUETHO-TpaPUUECKUX 3aJaHHi, pelieHue
3a/1a4 10 aJITOPUTMY.

CamocTosaTenbHas
paborta

CamocrosiTenbHas paboTa CTYIEHTOB CHOCOOCTBYET IIyOOKOMY YCBOCHMS
yueOHOro Marepuajlla U  pa3BUTUIO  HABBIKOB  CamM0O0Opa30BaHUS.
CamocrosTenbHas paboTa MpearnoaraeT ciaelyrolue COCTaBIsoIINE:

- paboTa ¢ TeKCTaMH: y4eOHUKAMH, CIPABOYHHKAMHU, TOTIOJHUTEIHHOMN
JUTEPATYPOH, a TAKKe MPOPadOTKa KOHCIIEKTOB JICKIIHIA;

- BBIIIOJITHCHUE JOMAITHUX 33}13HHI>1 " paCyCTOB;,

- paboTa HaJl TeMaMH JUIsl CAMOCTOSATEILHOTO N3Y4YEHUS;

- ydqacTue B paboTe CTyJJ€HYECKMX HayYHbIX KOHPEPEHUNH, OJTUMIIHAT;

- IOJITOTOBKA K MPOMEXXYTOYHOI aTTeCTaINH.

IToaroroBka k
IIPOMEKYTOUHON
aTTeCcTaluu

['oToBUTBCS K NPOMEXKYTOYHOM aTTECTAlMU CIIEAYET CHUCTEMAaTUYECKH, B
TEUYECHHE BCEro cemectpa. MIHTEHCMBHAs MOATOTOBKA JOJKHA HAYAThCS HE
MO3/IHEE, YEM 3a MECAL-NIOJITOPa A0 IMPOMEKYTOYHOM arrecTtauuu. JlaHHbIe
nepea dK3aMeHOM Tpu AHS d(PGeKTHBHEE BCEro WCIMOJb30BaTh s
IIOBTOPEHMS M CUCTEMATU3al[MU MaTepHUalIa.




JIMCT PETUCTPAIIMA U3SMEHEHUI

Ne IlepeueHb BHOCUMBIX U3MEHEHUI Jara Ioamnuce
/i BHECEHMUS 3aBEAYIOIIETO
W3MEHEHUH Kadeapon,
OTBETCTBEHHOMH 3a
peanuzanuio OITOIT
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