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®EJIEPAITIHN
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ADPOKOCMHUYECKOTI'O ITPUBOPOCTPOEHIMA"
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Jluct cornmacoBaHus paboueil mporpaMMbl AUCHUTUINHBI

[Iporpammy cocraBui (a)

OIL.,K.T.H., JOII g 21.06.23 E.B. ITacTyxoBa

(OMKHOCTB, Y4. CTEIICHB, 3BAaHHE) (TmoxmuCk, farta) (MHULHATEL, (aMIIIHs)

[Iporpamma onoOpena Ha 3acenanuu kapeapst Ne 1

«21» utons 2022 r, npotokon Ne 06/2

3aBeayromuii kadempoit No 1
1.¢.-M.H.,JI0II. 4 21.06.22 A.O. CmupHOB

(yu. Ctemnenp, 3BaHHE) &~ (noanuce, xara) (MHUIMATBL, haMUIHA)

OtsercrBennsiii 3a OIT BO 10.05.05(05)

o

JIo11.,K.T.H.,JIO1I. fre ~22.06.23 B.A. MBUILHUKOB

(ZOMKHOCTB, y4. CTEIICHb, 3BaHKE) (momuch, nara) (MHUIMATBL, haMUIHA)

3amecTHTeNb qUpeKTOpa MHCTUTYTA Ne3 1o Meronndeckoit pabote

! 22.06.23 H.B. Pemernukosa

(ZOMKHOCTB, y4. CTEIICHb, 3BaHKE) (moamnuch, nara) (MHUIMATBL, haMUIHA)



AHHOTaUs

JucrunnuHa «MaTtemaTuka. AHaTUTHYECKas: TEOMETPUS U JIMHEHHas anreOpa» BXOIUT B
00pa30oBaTeNbHYI0 MPOTPaMMy BBICIIETO OOpa30BaHHs — TMPOTPaMMYy CICHHUATUTETa TIO
HarpaBjeHut0 moarotoBku/ crenuanbHocTH 10.05.05 «be3zonacHOCT, MH(POPMAITMOHHBIX
TEXHOJIOTHI B TIPABOOXPAHHUTENBHOU cdepe» HampaBieHHOCTH «OpraHuzanus W TEXHOJIOTHH
3amuThl HHopMaluu (B MHPOPMAIIMOHHBIX CHCTeMax )y». Jucuuminaa peanusyercs: kapeapoi
«Nel»,

JucrunanHa HareneHa Ha popMUpOBaHUE y BBITYCKHUKA CIETYIONUX KOMITETECHIIUN:

VYK-1 «CrocobeH ocCymecTBIsATh KPUTHUYECKHH aHajdu3 MpOoOJEMHBIX CHUTyalUd Ha
OCHOBE CHCTEMHOTO TI0JIX0/1a, BEIPA0AThIBATh CTPATETUIO JICHCTBUI»

OIIK-3 «CrocobeH UCHOib30BaTh  OOIIEHAYYHBIE METOJbI, 3aKOHBI  (DU3UKH,
MaTeMaTUYECKHI amnmapar, METO bl MOJICITMPOBAHKS U TPOTHO3WPOBAHUS PA3BUTHS IIPOIIECCOB U
SIBIICHUU TIPU PEIICHUU TPOGECCHOHATBHBIX 331249

ConepxaHne NUCIHMIUIMHBI OXBATBIBAET KPYT BOIPOCOB, CBSA3AHHBIX C AHAIUTUYECKHM
OMHMCAaHUEM TEOMETPUUYECKUX OOBEKTOB, H3YYCHHEM CBONCTB JIMHEHHBIX MPOCTPAHCTB U
JUHEHWHBIX OMEepaToOpOB, KBAIPATUIHBIX (DOPM M KX TEOMETPUUYECKON WHTEPIPETAIINH.

[IpenogaBanue AUCHUILIMHBI TPEAyCMATPUBACT CJEAyIOMHe (OPMBI OpPTaHU3AINH
ydeOHOTO Tpollecca: JeKyuu, NpaKkmuyeckue 3aHAMUSA, — CAMOCMOAMENbHAsL — paboma
obyuarwe2ocs.

[TporpamMmmMoit AMCHUIUIMHBI TPEAYCMOTPEHBI CIEAYIONINE BHUIBI KOHTPOJS: TEKYIIHI
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEKYTOUHAS aTTecTaus B opMe IK3aMeHa.

OO6miast TpyAOEMKOCTh OCBOCHHS AMCITUIUIMHBI COCTaBIseT 5 3adeTHBIX eauHuil, 180
YacoB.

SA3bIK 00y4YEeHUS 110 AUCIUIUITMHE «PYCCKUHN »



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB O0yUEHUS MO JUCIHILTAHE

1.1. Tlenu npenomaBaHus TUCITUTITUHBI

Hucuumimna «MaremaTuka. AHaJUTHYECKas TEOMETpUs U JIMHEHHas anredpay» sBiseTcs
BOKHOM COCTaBHOM 4YaCThlO Kypca BBICIIEH MaTeMaTHUKH, KOTOPBIM JIEKUT B OCHOBE BCEMl
CUCTEMBI BBICIIETO OOpa30BaHUs COBPEMEHHOTO CHEIUAINCTAa M U3YyYaeT MPOCTPAHCTBEHHBIC
(GOpMBI U KOJTMYECTBEHHBIE COOTHOILLIEHUS OKPY>KAOILIEr0 HAC IeHCTBUTEIHHOIO MUPA.

N3yuenue naHHOW MUCHUIUIMHBI MO3BOJSET Pa3BUTh MPOCTPAHCTBEHHOE IMPEACTaBICHUE
CTYJEHTa; CTUMYJIUPYET €ro BOOOpa)K€HHE; pa3BUBAET €ro CUETHbIE CIIOCOOHOCTH; MO3BOJIET
JEMOHCTPHUPOBATh IENEYCTPEMIIEHHOCTh, OPTaHM30BAHHOCTh TMPU TPOBEACHUU OOJBIIETO
00beMa BHIYUCIICHUH; 00BETUHSAET OOJIBIIMHCTBO PAaHHEE N3YICHHBIX TTOHITHH.

BaxxHOCTh yKa3aHHBIX TOJOXKEHUI OOYyCIOBJIIGHA TEM, YTO MaTeMaThKa SIBISICTCS HE
TOJIbKO MOIIIHBIM CPEACTBOM PEIlIeHUs MPUKJIAJHbIX 3a/1a4 U YHUBEPCAIbHBIM S3bIKOM HayKH, HO
TaK)Ke ¥ 3JIEMEHTOM OOIIEeH KYIbTYPHI.

Marematuueckue  METOABI  MCCIENOBAaHUS,  MOJAEITUPOBAaHUS,  MPOCKTUPOBAHUS,
OMHPAIOIIYIOCS HA JAaHHYIO TUCIUILUIMHY, UTPAIOT BCE OOJBIIYIO POJIb B COBPEMEHHOH HayKe U
TEeXHHKE. B 3HauMTEIbHON CTENEHU 3TO BBI3BAHO BCE YOBICTPAIOIIMMCS pPa3BUTHEM HAyKU U
TEXHHUKH, TTITABHBIM 00pa30M BBIYHCIUTEILHON TEXHUKH U MH()OPMAIIMOHHBIX CUCTEM, a TAKKe
KOMITBIOTEPU3AlUC TPAKTUYECKH BcexX obmactedd 3HaHWUN. BO3MOXHOCTH — yCHENIHOTO
WCIIOJIb30BAHUSI MATEMAaTHKU JUIsl PELICHUsI KOHKPETHBIX 3aJad CYHIECTBEHHO PACIIUPSIOTCS,
YTO, B CBOIO OuY€pe/ib, MPUBOIAUT K HOBBIM TPEOOBAHUIM, MPEIbABISIEMbIM K MaTeMaTHUECKOMY
00pa30BaHUIO COBPEMEHHBIX CIECIIMATUCTOB B 00JACTH MaTeMaTHIECKIX METOJIOB.

B obnactu BocniuTaHUs JTUYHOCTH 1I€NIBbIO MOATOTOBKH MO JTAHHOW TUCIUIUIMHE SIBIISIETCS
dbopMUpOBaHHE CIIOCOOHOCTH JIOTHYECKH BEPHO, apTYMEHTHPOBAHHO U SICHO CTPOUTH YCTHYIO U
MUCBMEHHYIO PeYb.

1.2. JlucumnianHa BXOIUT B COCTaB 00s3aTeNbHON yacT 00pa3oBaTeIbHOI MPOTrpaMMBI
BhICIIeTO oOpasoBanus (nanee — OIT BO).

1.3. TlepeuyeHb IUTAHUPYEMBIX PE3YJIBTATOB OOYUEHUS MO JUCIUILINHE, COOTHECEHHBIX C
MJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus OI1 BO.

B pesynbrare u3yueHus AWCHMILTUHBI 0OydYalomuUics AOHKEH 00JaaaTh CIETYIOIIUMHU
KOMIETSHIMSIMH WM WX YacTsMH. KoMIeTeHIIMu U MHIMKATOPhI UX JTOCTHXKEHUS MPUBEICHBI B
tabnwurie 1.

Ta6mmma 1 — [lepedeHs KOMITETEHIIMI ¥ UHIUKATOPOB MX JTOCTHIKCHUS

Kareropus (rpynma) Koz u Kon u HanMeHOBaHME MHIMKATOPA
HAaUMEHOBAaHHE
KOMIETEHIINU JOCTUKEHHS] KOMITETEHIIUU
KOMIIETCHIIUHI
YK-1 Cnocoben
OCYIIECTBIISTh
KPUTUYECKHUI aHAIN3
P VK-1.B.1 Bnagets HaBBEIKAMU CUCTEMHOIO U
POOJIEMHBIX
YHuBepcaibHbIe . KPUTHYECKOT'O MBIIIJICHUS]; METOIUKAMU
CUTyalluii Ha OCHOBE
KOMIETEHIINU MOCTaHOBKH LIEJIH, OTPEIeNIEHUsI CIOCOO0B
CHUCTEMHOT'0
€€ JIOCTHUKEHUS
MoJIX0/1a,
BbIpabaTHIBaTh

CTpaTEruio NENCTBUI

OIIK-3 Cnocoben

UCII0JIb30BATh
oO1eHayJHbIe OIIK-3.3.1 3HaTh OCHOBHBIE MOHATHUSA U

Oo6menpodeccnoHanbHBIE | METOBI, 3AaKOHBI 3aKOHBI €CTECTBEHHBIX HAYK, METObI

KOMIETEHIIUH buzukw, MaTeMaTUYeCKOT0 aHalu3a u
MaTeMaTU4YeCKUU MOACIINPOBAHUA

arrmapar, METOAbL
MOACIIMPOBAHUS U




MPOTHO3UPOBAHUS
Pa3BHUTHSI IPOLIECCOB
Y ABJICHUU MPU
perieHnu
poeCCHOHATBHBIX
3a/1a4

2. Mecro nucuuminHsl B cTpykType OI1
JucuunnuHa He Oa3upyercs Ha 3HAHUAX, paHee MNPUOOPETEHHBIX CTyIEHTaMU MpU
U3Yy4EHHUH B BY3€ KaKUX JIUOO0 AUCLUIUINH.
3HaHUA, NOJIyYCHHBIE IIPU HU3YYCHUM MaTepHajla JaHHOM NHUCLUMIUIMHBI, MUMEKT Kak
CaMOCTOSITENIbHOE 3HAYEHUE, TaK U UCIIONB3YIOTCS IPU U3YUYEHUU APYTUX JUCLUILINH!
— Maremaruka. Teopusi BEpOITHOCTEN U MaTeMaTUUYECKasi CTAaTUCTUKA

3. O0OBeM U TpyI0EeMKOCTh TUCITUTLIAHBI
JlanHbie 00 oOmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHIOB y4eOHOM
paboTHI 10 AUCHHUTUIHHE (M paclpeeNieHUe 3TOH TPYIOEMKOCTH 110 CEMECTPaM) MPEACTABICHBI B
Tabymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUIITUHBI

TpynoemMkocTh Mo

Bun yuebHo# paboTh Bcero ceMecTpam
Nel
1 2 3

Oowan mpyooemKkocmp oucyunIuHbsl, 5/ 180 5/ 180
3E/ (4ac)
M3 Hux wacoe npakmuyeckoil n0020moeKu
AyoumopHhuie 3anamus, BCETO vac. 68 68
B TOM YHCJIE:

nexuu (JI), (gac) 34 34

?paK)TI/IIIeCKI/Ie/CeMI/IHapCKI/IG 3anarua  (I13), 34 34

qac

naboparopusie padbots (JIP), (dac)
KypcoBoii nmpoekT (pabdota) (KII, KP), (gac)

9K3aMeH, (Jac) 36 36
Camocmoamenvnasn paboma, Bcero (dac) 76 76
Buo npomesxcymounoii ammecmayuu:. 3a4er,
mudd. 3auger, sk3amen (3auer, udd. 3au, JK3. JK3.
DK3.%%)

4. CopepxaHue AUCIUTUTUHBI
4.1. PacnpeneneHue TPYIOSMKOCTH JTUCIUIUIMHBI ITO pa3jieiaM U BUIaM 3aHSATHIA.
Pa3nensl, TeMBl JUCHUTIINHBI U MX TPYAOEMKOCTh MPUBECHBI B TAOIUIIE 3.

Ta6mmma 3 — Pa3nensl, TeMbl TUCIHUIUIAHBI, HX TPYTOEMKOCTh

Paznensl, TeMbI JUCLIMIIINHBI Jlexmun I13 (C3) JIP KII CPC
(qac) (qac) (qac) (qac) (qac)

Cemectp 1
Pazgen 1. KoMriekcHbIe 9nciia 1 MaTPHITBI 6 8 12
Pazpen 2. Cuctembl TMHEHHBIX YpaBHEHUH 6 9 12
Pasnen 3. Jluneitnbie mpocTpaHCTBA 5 0 12




Pasnen 4. Bekropsl 6 8 10
Pasnen 5. Ipsmas Ha IUIOCKOCTH 4 4 10
Pasnen 6. Ipsamas ¥ IIOCKOCTE B 4 5 10
POCTPAHCTBE
Paszen 7. KpuBbie BTOpOTo Mopsiika 3 0 10
Hroro B cemecTpe: 34 34 76
Uroro: 34 34 0 0 76
[IpakThyeckass MOATOTOBKA 3aKIIOYAeTCS B HEMOCPEJICTBEHHOM  BBITIOJHECHUHU
Oo0y4yaromKUMHUCS ~ OMNpPENEeNEeHHBIX  TPYIOBBIX  (GYHKIMHA,  CBA3aHHBIX C  Oy;ymien

popeCCHOHATILHOMN 1A TEITLHOCTBIO.

4.2. CopnepxaHue pa3/ie]ioB U TE€M JICKIIMOHHBIX 3aHATHH.
ConeprxaHue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI MPUBEACHO B Ta0uIE 4.

Ta6mmia 4 — ComepxaHue pa3zesioB U TeM JEKIIMOHHOTO UK

Howmep paznena

Ha3Banue u copepxanue pa3JenoB U TeM JEKIIMOHHBIX 3aHATUN

1.

[TonsiTHE KOMILIEKCHOTO Yncia. J[elicTBHs Hal KOMIUIEKCHBIMU
yrcaamMu B anreOpanyeckoit popme. JledCTBUS HaJl KOMIUIEKCHBIMH
YuCcIaMHu B TpuroHomeTpuueckoi popme. ®opmyna Myaspa.
W3Bnedenne KOpHs U3 KOMIIJIEKCHOTO YUCIIA.

[Tonsitue marpuiibl. JInHelHbIe onepauvi HaJ MaTpuuamu. JInnenHas
3aBUCHMOCTD U HE3aBUCUMOCTb MaTpHULl. TpaHCIIOHUPOBAHUE MATPHII.

YMHOXeHHEe MaTpHUIl. MHOTOUJIEHBI OT KBaJAPATHBIX MATPHII

Onpenenurenu u ux cpoiictBa. ObpatHas Mmarpuna. Pemenue
IIPOCTEUIINX MAaTPUYHBIX YPaBHEHHU. MaTpU4HbIA METOJ pELLEHUs
JIMHEWHBIX YpaBHCHUH.

Meton Kpamepa. Meron I"aycca.

CobcTBeHHbIE Uncia U cOOCTBEHHBIE BEKTOPHI KBaIPATHBIX MATPHII.
DYHKIHUH OT KBaJIPATHBIX MAaTPUIL

JIuneitnpie mpocTpancTBa. OnpeneneHre U npuMepsl. bazuc u
KoopauHaThl. JInHelHble mpeoOpa3oBanus. MaTpuiia JMHEHHOTO
npeoOpa3oBaHuUsI.

I'eomerpuueckue BekTopbl. OCHOBHBIE onpeeneHus. JInnenbie
orepaiuu HaJl BeKTopaMu. JInHelHas He3aBUCHMOCTh BEKTOPOB.
basuc. Koopaunatel. Cuctembl KOOpAMHAT Ha IVIOCKOCTH U B
IPOCTPAHCTBE

CkansipHOe MpOoM3BEICHHE BEKTOPOB. BeKTOpHOE IpOn3BeicHUE
BeKTOpoB. CMEIIaHHOE TPON3BEACHNE BEKTOPOB.

VYpaBHeHUs NPsAMOI HA IUIOCKOCTH. 3a1a4u Ha COCTaBJICHHE
ypaBHEHUH MPAMO.

Yroa Mexxay npsMbIMU Ha IUNIOCKOCTH. PaccTosHHE OT TOYKH 110
IIPSIMOM Ha IUIOCKOCTU. PaccTosiHue Mexay napajuielbHbIMU
IPSIMBIMHU.

YpaBHEeHMs INIOCKOCTHU. 3ajaHKe PSIMON B IPOCTPAHCTBE.

VYros Mexay MIOCKOCTMU. YTOJ MEXAY IPSIMBIMU B IPOCTPAHCTBE.
Yron mexay npssMoi U IJI0CKOCThI0. PaccTosiHrue OT TOUKH 10
IJI0CKOCTH. PaccTosiHME MeX 1y mapajuiesIbHbIMA IIJTIOCKOCTSIMU.
PaccTosiHME OT TOYKM 10 IPSIMOM B IIPOCTPAHCTBE.




TOPsIIKa

Onmunc. ['unep6ona. [Tapadomna. [Tonsipaoe ypaBHEHNE KPUBOH
BTOPOTO Mopsiaka. KaHoHWYecKue ypaBHEHHS KPHBOW BTOPOTO

Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTh

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHATH
Tembl mpakTUUECKHUX 3aHATUN U UX TPYILOEMKOCTh NPUBEICHBI B TAOIUIIE .

N3 Hux Ne
DopmbI Tpynoewm- N
Ne . MIPaKTUYECKOHN | paszeia
wn Tembl mpakTHUECKUX 3aHATHI MPaKTHYECKUX | KOCTD, OAFOTOBKH, | mHcmu-
3aHATUH (gac) ’
(dac) JIMHBI
Cemectp 1
1 JleicTBus HaJ KOMIUIEKCHBIMU | Perienue 2 1
YUCJIAMH B aJITeOpandecKou 3amay
¢dopme. Tpuronomerpudeckas
(dhopma KOMIIJICKCHOTO YHCIIA.
2 JleticTBUS HaJ KOMIUICKCHBIMU | Pemrenue 2 1
qHCIIaMu B 3ama4y
TPUTOHOMETPUIECKOHN (hopme
3 | JIuneitHble onepayy Haj Pemenune 2 1
MaTpULIAMHU. 3ajgau
TpancnioHHpOBaHUE MAaTPULL.
YMHOKEHUE MATPHI]
4 Konrponsnas padora Nel Pemenune 2 1
3ajau
5 | Beiuncnenue onpenenureneii. | Pemenue 2 2
OO6parnas matpuna. Pemenne | 3amaq
MaTpPUYHBIX YPABHCHUM.
6 | MaTpuuHbIil METOT PEIICHUS Pemenue 2 2
CUCTEM JIMHENHBIX YPaBHEHU. | 3a1a4
Merton Kpamepa
7 | Meton "'aycca Pewienne 2 2
3ajau
8 KonrtponsHast pabora Ne2 Pemenune 3 2
3ajau
9 | Paznmo)keHHE BEKTOPOB 10 Pemenue 2 4
0azucy. Beraucnenne 3amaq
KOOPJMHAT TOYEK B 00IIEH
JIEKapTOBOM CUCTEME
KOOpJIMHAT.
10 | CkanspHOe npou3BeCHHE Pemenune 2 4
BEKTOPOB 3ajau
11 | BektopHOe U cMelIaHHOE Pewenne 2 4
MIPOU3BEICHUS BEKTOPOB 3ajau
12 KonrtponsHas padora Ne3 Pemenune 2 4
3ajau
13 | YpaBHeHus npsmoii Ha Pemenune 2 S)
MJIOCKOCTH. 3ajau
14 | 3apaum Ha mpsMyIO HA Pemenue 2 5
MJI0CKOCTH 3ajau




15 | IIpsimast u MIIOCKOCTH B Pemenue 2 6
MIPOCTPAHCTBE 3a1a4
16 Kontponbnas padota No4 Pemenue 3 6
3a1a4
Bcero: 34
4.4. JlabopaTopHbIE 3aHATHUS
TeMbl 1a00paTOPHBIX 3aHIATHI M UX TPYJOEMKOCTh IPUBECHBI B TA0IHUIIE 6.
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne TpynoeMKOCTb, | IPaKTUYECKOM | pa3aena
HaunmenoBanue 1ab0paTopHbIX paboT PyA - | TP pas
/o (qac) MOJATOTOBKH, | JHCIIHAI
(gac) JIUHBI

Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.5. KypcoBoe mpoeKTHpOBaHKE/ BHIIOTHEHUE KyPCOBOU PabOTHI

VY4eOHbIM MJIaHOM HE MPEAyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaroIImuXCcs
Buapl camocTosiTenbHON paboOThI M €€ TPYI0EMKOCTh MPUBEICHBI B Ta0IHIIE 7.

Tabnuna 7 — Bunibl caMocToATeIbHOM paboThl U €€ TPYJO0EMKOCTh

. Bceero, | Cemectp 1,
Bun camocrositensHoi# paboTh
qac qac
1 2 3
W3ydenue TeopeTuyeckoro Marepuaia
20 20
nucturnHbl (TO)
Kypcosoe npoexruposanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnenue pedepata (P)
[TonroroBka K TeKymemMy KOHTPOJIIIO 16 16
ycneBaemoctu (TKY)
Howmarraee 3aganue (/3) 20 20
Koutposbabie paboTsl 3a0unnkoB (KP3)
ITogroroBka kK IpOMEKyTOUYHON 20 20
arrectaruu (I1A)
Bcero: 76 76

5. Tlepeuenpb yueOHO-METOIUYECKOTO OOCCTICUCHHS
JUISL CAMOCTOSITENIbHON PaboThl 00yUaroMmUXCsl 0 JUCHUILIMHE (MOJYIIIO)
VY4ebHO-MeTOIMYECKHEe MaTepHalbl JUII CaMOCTOSTEIbHOM paboThl 00yJaromMXCsl yKa3aHbI B

n.a. /-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUEOHBIX U3JAaHUN




[lepeueHpb neUaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M31aHUH MpHUBEICH B Tabmuie 8.
Ta6mumia 8— IlepeueHpb MeYaTHBIX W AIEKTPOHHBIX YICOHBIX U3TaHUN

KommyectBo
SK3EMIUISIPOB B
Ugll_ﬂigec bubnuorpadudeckas ccpuika OuOIOTEKE
(KpoMe 371EeKTPOHHBIX
IK3EMIUTSIPOB)

VYK 514 BBK Bbexnemuresa JI.A., [lerposuy A.1O., Uybapos 1. A. 200
22.151b42 COOpHUK 3a7a4 110 aHATUTHYECKOH TEOMETPUH U

nHEHHOH anrebpe: Yueb. nocobue / Ilog pen. 1.B.

Bbexnemuriesa. — 2-e usz., nepepad. — M.: DUSMATIIUT,

2006. — 496 c.
VK Kazakos A.fl, Makaposa M.B. MaremaTtuka. 50
517.521(075.8) Amnanuruueckas reomerpust: yueo. [Tocooue / CIIO.:

I'VAIIL 2019. - 51 c.
http://e.lanbook.co | beknemumes, /I.B. Kypc ananutudeckoil reoMeTpuu 1 OBC Jlanp
m/book/58162 JIMHENRHOMN anreOpsl. [DIeKTpOHHEIH pecypc] —

OnektpoH. naH. — CII06. : Jlans, 2015. — 448 c.
http://e.lanbook.co | bekmemuriepa, JI.A. COOpHHUK 3a/1a4 [T0 aHATUTHIECKOM OBC Jlanb
m/book/72575 TEOMETPHH U JTUHEHHOM anredpe. [DIIeKTpOHHBIH pecypc]

/ J1.A. Bexnemumena, JI.B. bexnemumes, A.1O.

[letposuy, U.A. UybapoB. — Dnextpon. nan. — CIIO. :

Jlanb, 2016. — 496 c.
http://e.lanbook.co | Hosuxkos, A. Y. Hauana nuHeiinoit anre6psl u OBC Jlanb
m/book/71997 aHAJUTHYECKas TeOMETpHS : yuebHoe mocodue / A. 1.

Hosukos. — Mocksa : DUSMATJINUT, 2015. — 376 c.
https://e.lanbook.c | MaTtematuka. 3a7auu MOBBIIEHHON TPYAHOCTH IS OBC Jlanb
om/book/115483 CTYIEHTOB By30B : yueOHoe mocobue / Y. B. MBanos, O.

K. UBanosa, O. A. OxyneBa, H. A. TonueHHUKOBA ; O]

penakuueii Y. B. BanoBa. — Cankt-IletepOypr : Jlaus,

2019. — 156 ¢

Usnesa, A. M. Jluneiinas anrebpa. AHaIUTHIECKAS SBbC Jlann
https://e.lanbook.c | reomerpus : yae6HOe nocodue / A. M. Usnesa, I1. 1.
om/book/152265 Ipunyrxkas, Y. 1. YepHsix. — 5-e u3a-e, UCIp. U J0I. —

Hosocubupck : HI'TY, 2019. — 183 c..
https://e.lanbook.c | Bexmemumies, 1. B. Kypc aHaauTHueckoi reoMeTpruu 1 9BC Jlanp
om/book/58162 TMHEHHOH anreOps! : yueOnuk / J1. B. beknemuiies. —

13-e uzn., ucnp. — Canxr-Ilerepbypr : Jlans, 2015. —

448 c.
https://e.lanbook.c | T'eBopksn, I1. C. Bricmas Matematuka. JInHneitnas OBC Jlanb

om/book/48192

anredpa v aHATUTUIECKasi TEOMETPHUS : y4eOHOE MOCcoOue
/ I1. C. T'eBopksiH. — Mocksa : ®U3MATIJINUT, 2011. —
208 c.

https://urait.ru/bco

JIuneiinas anreOpa v aHATUTHIECKAs TEOMETPHS:

de/436467 yueOHuK U npakTukyM i By3oB / E. I'. [lnotHukoBa, A.
I1. iBanos, B. B. Jlorunoga, A. B. Mopo3oBa; moj
penakuuei E. I'. InoTHukoBoil. — MockBa:
WznarensctBo HOpaiit, 2019. — 340 ¢

https://urait.ru/bc | Caburos, 1. X. Jluneiinas anreopa u

0de/493221 aHaJTMTHYECKasi TeOMEeTpus: yaeOHOe TocoOue s

By30B / UI. X. CaburoB, A. A. Muxaies. - 2-¢ U31.,
ucnp. u aon. - Mocksa: U3narensctBo FOpaiit, 2022.
— 258 c.



http://e.lanbook.com/book/58162
http://e.lanbook.com/book/58162
http://e.lanbook.com/book/72575
http://e.lanbook.com/book/72575
http://e.lanbook.com/book/71997
http://e.lanbook.com/book/71997

https://urait.ru/bc | ITaxomoBa, E. I'. Jluneiinas aareOpa u

00de/434042 a"HanmuTHyeckast reometpusi. COOpHUK 3a1aHUI:
yaeOHoe rmocobue /i 6akanaBpuara v CrielHaIuTeTa
/ E.T. ITaxomoBa, C. B. PoxxkoBa. - MockBsa :
WzparensctBo FOpaiit, 2019. - 110 c.

https://urait.ru/bc | JIyosiruna, E. H. Jluneiinas aiareOpa: yueOHOe
00de/430892 nocobue st By30B / E. H. JIy6sruna, E. M.
BeuTtomoB. - 2-¢ u3a. - Mocksa : M3natenbcTBo
FOpaiit, 2019. - 150 ¢

7. IlepeueHb 3IEKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB
MH()OPMAIIMOHHO-TEICKOMMYHHUKAIMOHHOM ceTH «/HTepHEeT»
[Tepeuenp AIIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(POPMALMOHHO-
TEICKOMMYHHUKAMOHHOW cetn «MHTepHeT», HEOOXOAWMBIX Ui OCBOCHHUS IUCIUIUINHBI
npuBeseH B Tadmuie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATENBHBIX PECypcoB HWH(OOPMAIMOHHO-
TEJICKOMMYHUKAIMOHHOU ceTh «HTepHET»

URL agpec HaumenoBanue
http://www.math-net.ru OO01epoccuiickuii MaTeMaTHYeCKUii opTas
http://e.lanbook.com/view | DBC «Jlaub»

8. Ilepeuyens nH(POPMAITMOHHBIX TEXHOJIOTHUIA
8.1. [lepeuenp mMpOrpaMMHOTO OOECIEUCHHs, HCIIONB3YeMOTO TIPU OCYIIECTBICHUH
00pa3oBaTeNLHOTO MpOoIiecca 10 AUCIUTLTHHE.
[TepeueHs UCTIOIB3YEMOT0 IPOTPAMMHOTO OOECTIeUeHus IIpeicTaBieH B Tadnuie 10.

Ta6mmma 10— [Tepeyersr mporpaMmMHOTO 0OecrieueHUs

Ne i/t HanmenoBanmue

He npenycmorpeno

8.2. Ilepeuenp MH(pOPMaITMOHHO-CIPABOYHBIX CHCTEM,UCITOJIh3YEMBIX npu
OCYIIECTBIIEHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTAHE

[lepeyeHb WCMONB3YeMBbIX WHPOPMANMOHHO-CIIPABOYHBIX CHCTEM TIPEACTaBICH B
Tabnure 11.

Ta6muma 11— [Mepeyersr nHOOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne /i1 HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYecKast 6a3a
CocraB MaTepualbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOW [UII  OCYIIECTBIICHHS
00pa30BaTeNbLHOTO MpoIiecca Mo TUCIUIUTHHE, TIPECTaBlIeH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

No HanmeHnoBanue coCTaBHOM 4acTh Howmep aygutopuu
n/m MaTepUaTbHO-TEXHHUUECKOH 0a3bl (TIpu HEOOXOMMOCTH )

1 | JleknmonHas ayiuTopus

Aynutopust Uil IPaKTUYECKUX 3aHITHI



http://www.math-net.ru/
http://e.lanbook.com/

10. OueHouHBIE CPEACTBA ISl MPOBEICHUS TPOMEKYTOUHOH aTTecTaIlun
10.1. CoctaB OICHOYHBIX CPEACTBIUISI TPOBEICHUS TMPOMEKYTOYHOW aTTeCTAIMH
o0yJaromuxcs Mo AUCUUILINHE MPUBECH B Tabmuie 13.
Ta6mmma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIsl TPOBEICHUSI IIPOMEKYTOYHOM aTTeCTAIINKI

Bug npomexxyTouHOM arTecTanuu [lepeueHb OIIEHOYHBIX CPEJICTB

DK3aMeH Cnucok BOIpoCoB K SK3aMEHY;
TecTsl.

10.2. B kauecTtBe KpuUTEpHUEB OIEHKH YPOBHSI CHOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIINH 00y4JaloUMMHCA NPUMEHSAETCsl 5-0ajuibHas MIKajla OLEHKU C(HOPMUPOBAHHOCTH
KOMIIETCHIINM, KOTOpas puBeneHa B Tabnuie 14. B TedeHne ceMecTtpa MOXKET MCIOJIb30BATHCS
100-0annpHast ~ mKama ~ MOAYJIBHO-PEUTHMHTOBOW  CHCTEMBI ~ YHUBEpCUTETa,  IpaBHia
UCIIOJIb30BAaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Ta6mmma 14 —Kpurepun ornieHkn ypoBHs chOPMUPOBAHHOCTH KOMITETCHITUIA

OreHKa KOMITETEHITUH

Xapaktepuctrka choOpMUPOBAHHBIX KOMIIETEHITHI
5-0aipHas mIKaia PAKTCP (bopvp

— oOyyJaronuiicss TIyOOKO W BCECTOPOHHE YCBOWJI IPOTPaMMHBII
MaTepHal;

— YBEpPEHHO, JIOTHYHO, ITOCIIEI0BATEILHO U TPAMOTHO €T0 M3JIaracr;

— ONMUpasiCh Ha 3HAHWS OCHOBHOM W JIOTIONHHUTEIHHOW JIUTEPATYpPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C TPAKTUYCCKOMN
NeSITeTbHOCTHIO HAITPABIICHHS,

— yMeJio 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTACMBIC UM HJICH;

— JIeJIaeT BBIBOJBI U 000O0IECHMS;

— cBOOOIHO BJIAJICET CHCTEMOM CTICIIMAITM3HUPOBAHHBIX MOHSITHIA.

«OTJIMYHO»
(Ga4uTCHO»

— oOyyJaronuics TBEpI0 YCBOMII MMPOTPAMMHBIN MaTepuai, TPaMOTHO U
110 CyH_IGCTBy usjgarac€t €ro, OHI/IpaHCI: Ha 3HaHUiA OCHOBHOI>'I
JIIATEPATYPEL,

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYECKOW JIESITEIBHOCTHIO
HaHpaBHeHI/IH;

— apryMeHTHPYET Hay4YHBIE II0JIOKECHUS,

— JIeJIaeT BBIBOALI U 00OOIICHHS;

— BJIAJIEET CUCTEMOM CNEIMATU3UPOBAHHBIX MOHSITUH.

<«XOPOLLIOY
«3GAuTEHO

— 00y4Jarouuiicss yCBOMJI TOJIBKO OCHOBHOHM NPOrpaMMHBIN MaTepual,
[0 CYUIECTBY M3JIaracT €ro, OMMpasCh HAa 3HAHUS TOJIBKO OCHOBHOM
JUTEPaTypPhL;

— JIOMYCKaeT HeCYIIECTBEHHbIE OIIMOKU M HETOYHOCTH;

— UCHBITHIBAECT 3aTPYJHEHUS B IPAKTUYECKOM NPUMEHEHHUU 3HAaHUUI
HaIpaBJICHUS;

— cJ1abo0 apryMeHTHPYET HayuHbIE MOJIOKEHHUS;

— 3aTpynHsieTcs B GOpPMYJIUPOBAHUYU BBHIBOJOB M 00OOIICHU;

— YaCTUYHO BJaJIeE€T CUCTEMOM CIENMAIN3UPOBAHHBIX TOHSITHI.

«yZIOBJIETBOPUTEITHHOY
«GAUTEHO

— o0ydJaromuiics He YCBOWJI 3HAYUTEIBHOM 4YacTH IPOrPaMMHOIO
MaTepuana;

— JIONYCKaeT  CYLIECTBEHHblE  OMMUOKM W  HETOYHOCTU  IIpU
paccMOTpeHHH MPOOJIEM B KOHKPETHOM HaIpaBJICHUH;

— UCHBITHIBAET TPYAHOCTH B IIPAKTUUECKOM IIPUMEHEHUH 3HAHUII;

— HE MOXET apryMEHTHPOBATh HAYYHBIC ITOJO0XKCHUS;

— He (OpPMYIUPYET BEIBOJOB M 0000IIEHHUH.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aYTCHO»

10.3. TumoBbie KOHTPOJILHBIE 3aJJAHUS WX UHBIC MATCPUATIBI.
Bormpocs! (3amaun) nis sk3aMeHa mpeacTaBieHbl B Taduie 15.

Tabmuna 15 — Bompocs! (3agaun) 11 9K3aMeHa




Ne i/t

[lepeuens BonpocoB (3a1au) AJis1 SK3aMEHA

Kon
WHMKATOpa

3ananue 1.
1) Bp4HCINTD NPOU3BEICHUE KOMIUICKCHBIX YHCEN B
anreOpanyeckoit popme 3anucu
(5+2i) = (6 + 5i)

2) BepHo 1u yTBepkacHuUe: «/lelicTBUTENbHAS YacTh
MIPOM3BEICHUS KOMIUIEKCHBIX YHCEN B alireOpandeckoi popme
3aIlMCH PaBHA ITPOU3BEAEHUIO JEHCTBUTEINBHBIX YaCTEN
COMHOXUTEINEH». OTBET apryMeHTUPYUTE.

3amanue 2.
1) BbluuCIUTH NPOU3BEACHNE KOMIUICKCHBIX YUCET B
anreOpanveckoit hopme 3anucu
(7 — 4i) = (1 + 3i)

2) Bepno mu yrBepxkaenue: «JlelicTBUTEIbHAS YaCcTh
MPOM3BEICHUS KOMIUIEKCHBIX YMCEN B aluredpandeckoit popme
3aMMCH BBIUMCISAETCS KaK PA3HOCTh IPOU3BEACHUS
JIEWCTBUTEIIbHBIX YAaCTEW U MPOU3BEICHUS MHUMBIX YacCTEl
COMHOXUTEIEH». OTBET apryMeHTUPYUTE.

3ananue 3.
1) Bp4HCINTD NPOU3BEICHUE KOMIUIEKCHBIX YHCEN B
anreOpanyeckoit popme 3anucu
(7 +4i) = (4 — 30)

2) Bepno mu yrBepxkaenue: «JlelicTBUTEIbHAS YaCcTh
MPOM3BEICHUSI KOMIUIEKCHBIX YMCEN B aaredpandeckoit popme
3aMKMCH BBIUMCISAETCSA KaK CyMMa MPOU3BEACHUS
JIEWCTBUTEIIBHBIX YAaCTEW U MPOU3BEICHUS MHUMBIX YaCTE
COMHOXUTENEH». OTBET apryMeHTHUPYUTE.

3ananue 4.
1) BpraHCINTD NPOU3BEICHUE KOMIUIEKCHBIX YHCEN B
anreOpanyeckoit popme 3anucu
(9 — 4i) = (8 — 5i)

2) BepHo 1u yTBepkacHuUe: «/lelicTBUTENbHAS YacTh
MIPOU3BEICHUS KOMIUIEKCHBIX YHCEN B alireOpandeckoi popme
3alMCH BBIYHUCIISAETCS KaK IPOU3BEIECHUS MHUMBIX YacTeil
COMHOXUTEIEH». OTBET apryMeHTUPYUTE.

3ananue 5.
1) Bp4HCINTD NPOU3BEICHUE KOMIUIEKCHBIX YHCEN B
asnreOpanyeckoit opme 3anucu

YK-1.B.1




(9 +6i)=(2—-7i)

2) BepHo nu yrBepxkaenue: «IIponsBeeHne KOMIUICKCHBIX YHCEI
B ayireOpanydeckoil (hopMe 3amucu MOXKET OBITh BBIYHCIICHO 10
MpaBWJIy BBIUMCICHHUS] MPOU3BENEHUS MHOTOwieHoB» OTBeT

apryMEHTUPYUTE.

3amaunue. OIIK-3.3.1

1) BBIYHCITUTH MPOU3BEICHUE KOMILICKCHBIX YHCEI.

Z,= 5[Cos§+i sing) u Z,= T[Cosg+i sing)

2) BepHo nm yrtBepkacHue: «Jlis BBIYMCICHUS TPOM3BEICHUS
KOMIUIGKCHBIX ~ YHCENl ~ HeoOXOAMMO  3amucarb UX B
anreOpanveckom Buae». OTBET apryMeHTHPYHTE.

3amaunue. VK-1.B.1

1) BbIuuCIUTH 4acTHOE KOMILIEKCHBIX yucen B
TPUTOHOMETPHUECKOH (opMe 3arucu.

mw . . T

7. 10(cos—-+isin-)

1 3 3
_ i3 . . T

Z S(COSE + i zin E)

2) Bepno nm yrtBepkacHue: «lIpu  BBIYMCICHHH YacTHOTO
KOMILJIEKCHBIX YHCEN MOJYJb U ApTYMEHT PE3yJIbTaTa SIBISIOTCS
pe3yabTaTaMu JIeJICHUs MOIYJIS JEIUMOr0 Ha MOJYJIb ACIUTENs
U apryMeHTa JAeluMOro Ha aprymeHT genurteis». OTBer
oOocHyiite.

Kaxk HaspIiBaetcs popmMa 3amucu KOMIJIEKCHOTO YKCIIa, UMEIOIIast OIIK-3.3.1

BUA z=|z|-(cos@+ising), Kak Ha3bIBAIOTCS B 3TOU 3amuCH |z| u ¢

Pe3ynbTaT Kakoi onepanuu HajJ KOMIUIEKCHBIMHA YHCIIaMH MOYKET VK-1.B.1

OBITh 3allMCaH B BUJIC

|21] - [z2] (COS(@1tp2) + isin(eite2)) ?

Pe3ynbrar kakoy onepanuy HaJl KOMIUIEKCHBIMY YUCIaMU MOKET OIIK-3.3.1

OBITH 3amucaH B BUAC |Z1]:|Z2| (COS(Q1-¢2) + iSin(@1-¢2)) ?

Samanue 1. VK-1.B.1

1) KommuekcHoe yncio Z 3amucaHo B areOpandeckon 1 B
TPUTOHOMETPUIECKOU opMax:

Z—Vﬁ _1_1 T
_?—Hi_ (r:osg

Haitinure 12-10 cTemneus uncna Z

+— 3 ]‘I
151716)

2) Kakyro ¢popmy 3amucu ymcia Bel Henoiab3oBanu? O0ocHyiiTe
CBOM BBIOOP

3amanue 2.




1) KowmrmiekcHoe YncIio Z 3alicano B alreOpandecKoi u B
TPUTOHOMETPHUECKOHN opmax:

I~ ]‘r . . TE
Z=5+41i5/3= 10[Cos§+1 smg)
Haiinute 3-10 cTenens yucna Z

2) Kakyro ¢popmy 3amucu ymcia Bel Hcnoiab3oBann? O0ocHyiiTe
CBOM BBIOOP

3ananue 1.
1) Haiitu matpuity C = 44 + 3B*, roe
2 =2
1 0 2
A= B=|—
(_1 3 _3) ( 31 —33>
2) BriOepuTte u3 crrcka nu)poBbie CPEACTBA, KOTOPHIC MOTYT
OBITh MPUMEHEHBI JIJISI PEIICHUS TaHHOW 3a/1a4H.

a) Microsoft Access
b) Wolfram Mathematica
¢) Microsoft PowerPoint

3ananue 2.
1. Haiitu matpuity C = 44 — 5B*, rie

2 -2
14 2N,
(3 2= 1)
2. BriGepute u3 criicka mudpoBbIe CPEACTBA, KOTOPHIE MOTYT

OBITH IPUMEHEHBI JJIS pEIICHUS TaHHOH! 3a1a4H.
a) Microsoft Access
b) Wolfram Mathematica

¢) Microsoft PowerPoint

3aganue 3.
1. Haiitu matpuity C = 24 + 3B*, rae
2 -2
14 2y,
(s 3 2= 1)
2. BriGepure u3 crincka uQpoBbie cpeicTBa, KOTOPHIE MOTYT

OBITH MPUMEHEHBI JJIs PEIICHUS JaHHOW 3aa9H.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint

3aganue 4.
1. Haiitu matpuny C = 34 — 5Bf, rae

OIIK-3.3.1




1 -2
1 0 2
=5 B[ )

2. BriGepure u3 crincka uQpoBbie cpeicTBa, KOTOPBIE MOTYT
OBITH MPUMEHEHBI JJIs PEIICHUS JaHHOW 3aauH.

a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint

3anaHue 9.
1. Haiitu matpuity C = 44 + 3B*, roe

1 -2
1 4 2
a=( )B = (—1 4 )
-2 3 —4 3 _3
2. BriGepure u3 crincka uQpoBbie cpeicTBa, KOTOPIE MOTYT

OBITH MPUMEHEHBI JJIsI pEIICHUS JaHHOW 3aauH.
a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint

1. 3anumwure pe3ynpTaT AeHCTBUN HaJ MaTpPULIAMH.

A+0=...
2. 3anumuTe pe3yibTaT ASHCTBUM HAJ MaTpULIAMH

A+ (-A)=
3. Tlponomxure Gpopmyiry

7(A+B)=
4. Tlpopomxure hopMyy

5A-5B=
5. Tlpomomxute hopmyiy

2 x(4A)=

YK-1.B.1

10.

3ananue 1.
1) Haiitu npousBeneHue Matpuil A = B, rie

2 5
0 -2 —4
A= B=|0 -2
R R
2) BriOepure U3 cnmcka uQpoBbIe CPECTBA, KOTOPBIE MOTYT
OBITH MPUMEHEHBI JJIs peieHus JaHHOoU 3aaaun. O00CHYHTe
BBIOOp M (pPOBOTO CpescTBa

a) Microsoft Access
b) Microsoft PowerPoint

¢) Wolfram Mathematica

3amanue 2.
1) Haiitu npousBenenue Mmatpunl A = B, rie

OIIK-3.3.1




4 3

A:(g —32 —03)32(1 —2)

3 0

2) BeiGepute u3 crucka nudpoBbie CPEeaCTBA, KOTOPHIE MOTYT
OBITh MPUMEHEHBI JIJISI PEIICHUS TaHHOW 3a/1a4H.

a) Microsoft Access
b) Microsoft PowerPoint
C) Wolfram Mathematica

3ananue 3.
1) Haiitu npousBenenue Matpuil A = B, rie

7D ee(0 )

2) Bribepure u3 crimcka U poOBBIE CPEICTBA, KOTOPBIE MOT'YT
OBITH IPUMEHEHBI JJIS PEIICHUS TaHHO! 3a1a4H.

a) Microsoft Access
b) Microsoft PowerPoint
C) Wolfram Mathematica

3ananue 4.
1) Haiitu npousBeneHue Matpuil A = B, rie
4 5
0 -2 -3
A= B={1 -3
e e o)
2) BeiGepuTte u3 crincka mudpoBbIe CPEACTBA, KOTOPHIE MOTYT OBITh
MMPUMCHCHBI JIs1 pCIICHUA HaHHOﬁ 3aayu.
a) Microsoft Access

b) Microsoft PowerPoint
C) Wolfram Mathematica

3amanue 5.
Haiitn npouseaenue marpuil A = B, rae
2 3
a=(7 0D B:(l —2)
2 0
2. BeibepuTe u3 ciricka MUQPPOBBIE CPEICTBA, KOTOPHIE MOTYT OBITh
MPUMEHEHBI JIJIS PEIICHHS TAaHHOW 3aJIauH.
a) Microsoft Access

b) Microsoft PowerPoint
C) Wolfram Mathematica

11.

3amanue 1.

1) Haiitu onpenenurens 2-To MOPSIIKA MATPUIIBI
2 5

-3 7

YK-1.B.1




2) OO0oCHYHTE KaK BBIYHUCIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.

3ananue 2.
1) Haiitu onpenenuTeb 2-To MOPSIKa MaTPHUIIBI

i
4 -5

2) OO0OCHYHTE KaK BBIYHUCIIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.

3ananue 3.
1) Haiitu onpenenuTeb 2-T0 MOPSIKa MaTPHUIIBI

5 ol

2) OO0OCHYHTE KaK BBIYHUCIIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.

3ananue 4.
1) Haiitu onpenenuTeb 2-T0 MOPSIKa MaTPHUIIBI

s Sl
—-14 -8

2) OOocHYHTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSKA.

3amanue 5.
1) Haiitu onpenenurens 2-To MOPSIIKA MATPUIIBI

o 3
10 3

2) OO0OCHYHTE KaK BBIYHUCIIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.

OIIK-3.3.1
1 2 -1
3ajaHue: 1aHa MaTpula (3 1 2
4 -2 5
Haiinure anrebpandeckue AOMOTHEHUS:
l . A 1 1
12. 2. Ay
4. AZS
UeMy paBeH onpeaeauTenb TPEyroJbHOM MaTpULbI? VK-1.B.1

13.




O6o3nauuM A4, A,, ..., A,; — CTPOKH MATPUIIBL U @y; A3 ... ; Oy -
JEHCTBUTEIIBHBIC YUCIIA.

Ecnu cymecTByeT Takoii Habop umces, Cpeu KOTOPBIX €CTh XOTS-
OBbI OZJHO YUCIJIO OTVINYHOE OT HYJISA, U IIPU ITOM JIMHEHHas
KOMOUWHAIMSI CTPOK MATPHIIbI C ’TUMHU YMCIIaAMHU paBHA HYJIEBOM

OIIK-3.3.1

14. CTpOKE:
tIlAl + a.zAz + e + amAm = O,
roe 0 = (0,0, ...,0).
Kak B 3TOM cityyae Ha3bIBatOTCSA CTPOKH MaTPHUIIbI?
Iycts Matpuisl A 1 A ynoBneTBOpsIOT ycnoBuio VYK-1.B.1
15. | A‘AT=A1A=E, rne E — equHNYHAS MAaTPUIIA N -TO MOPSIKA.
Kaxk Ha3pIBatoTCs Takue MaTpuilbl?
3ananue 1. Halitu matpuity X u3 ypaBHenust A = X = B, rie OIIK-3.3.1
I N iy
-2 5 —17 -9
3ananue 2. Halitu matpuily X u3 ypaBHenust A = X = B, rie
-1 2 -9 —4
2= ) e=( 1)
3 —4 23 10
3aganue 3. Haiitn maTpuny X u3 ypaBHeHust A = X = B, rae
16. A= (—1 3 ) B = (—10 —7)
2 -4 14 12
3ananue 4. Halitu matpuily X u3 ypaBHenust A = X = B, rie
1 -2 9 6
4= 53 B=(z 1)
3 —7 29 19
3aganue 5. Halitu maTpuny X u3 ypaBHeHust A = X = B, rae
A—(l —3) B_(l-‘-l 5)
2 -8 34 12
Kak Ha3pIBaercs cucrema ainredpanyeckux ypaBHeHHi, kaxaoe u3 | YK-1.B.1
1. KOTOPBIX SIBIIACTCS JIMHEHHBIM?
Kakune MeToapl pemeHns: CUCTEM JIMTHEHHBIX alnre0pandecKux OIIK-3.3.1
18. YPaBHEHUH BaM U3BECTHBI?
CpaBHUTE yCI0BHS IPUMEHEHHSI METOI0B PELLIEHUS CUCTEM YK-1.B.1
JMHENHBIX ypaBHeHUH. Kakoi MeTo1 penieHrsi CUCTEMbI JTMHEUHBIX
19. anreOpandecKuX ypaBHCHU TPUMEHSIIOTCS B TOM Cllydae, eclid
ONpPEIETUTENb MaTPULIBI CUCTEMBI PABEH HYIIO?
CpaBHUTE yCI0BHS IPUMEHEHHSI METOI0B PELLIEHUS CUCTEM OIIK-3.3.1
JIMHENHBIX ypaBHeHUH. Kakoi MeTo1 penieHrsi CUCTEMbI JTMHEUHBIX
20. anreOpanvdecKuxX ypaBHCHU IPUMEHSIOTCS B TOM Cllydae, eclid

MaTpuIila CUCTEMbI HE ABJISIETCS KBAJAPATHOM?




21.

IIpy kakOM yCITOBUM OJTHOPOAHASA CUCTEMA JTMHEUHBIX YPaBHEHUH
MMEET HEHYJIEBOE pelIeHue?

YK-1.B.1

22,

Kak Ha3piBaeTcs [ByMepHas CUCTEMA KOOPAUHAT, B KOTOPOI
Ka)Kasi TOYKa Ha MJIOCKOCTH ONPEAEIAETCS IBYMS YHCIAMHU -
HOJIIPHBIM YTJIOM U MOJISIPHBIM paguycom?

OIIK-3.3.1

23.

Kak Ha3piBaeTcs cuctemMa KOOpAMHAT, B KOTOPOM KaXk/asi TOUKa B
IPOCTPAHCTBE OIpeaeseTcs TpeMs unciaamu - (I, 0, ¢), rae r—
pannyc-BeKTOp TOUKH, 6 U ¢ — 3eHUTHBIN U a3UMYTaJIbHBINA YTIIbI
COOTBETCTBEHHO?

YK-1.B.1

24,

UYrto Takoe BeKTOp?

OIIK-3.3.1

25.

Kak Ha3bIBaeTCs BEKTOP, HAYaJI0 KOTOPOTO COBITAJIACT C €TI0
KOHIIOM?

YK-1.B.1

26.

o kakoit popmyre onpenesieTcsi CKaJpHOE MPOU3BEICHHIE
BEKTOPOB?

OIIK-3.3.1

217.

I[To xakoii popMyIie BBIYUCISAETCS CKATIIPHOE MPOU3BEACHUE

i
BCKTOPOB @ U b , eClli U3BECTHBI KOOPJANHATHI BEKTOPOB B
nekaptoBoi cucteme (B cucreme : 0X, Oy, 0z)

YK-1.B.1

28.

I[To xakoii popMysie BEIYUCISIETCS BEKTOPHOE MPOU3BEACHUE
BCKTOPOB, €CJIN U3BCCTHBI UX KOOPAUHATHI B ,Z[GKapTOBOI\/'I CHUCTEMC
koopauHart (X, Y, 2)?

OIIK-3.3.1

29.

[To xakoii popmysie onpenenseTcs MOAyIb BEKTOPHOTO
IIPOU3BENIEHUS] BEKTOPOB?

YK-1.B.1

30.

Uemy paBHO pacCTOSIHUE OT TOUKH 10 NPSAMOI?

OIIK-3.3.1

31.

3amanue 1. CocTaBUTh ypaBHEHHE NpPSIMOH MpPOXOIALIEH uepe3
. L ox+2 y—9

TOUKy M (2,4) ¥ epreHIUKYIIPHON PAMON —5 = —4

OtBer 3amMcaTh B BHJE YpPaBHEHUS MPSMOM C  YIJIOBBIM

ko3 urmeHTOM

3aganue 2. CocTaBUTh YpaBHEHUE NPSIMON MPOXOASIIEH uepes
TOYKY M(1,—4) u NEePHEHANKYIISIPHON PAMOM
—4x —5y+ 14 = 0.

OtBer 3amMcaTh B BUJE YpPaBHEHUS MPSAMOM C
ko3 urmeHTOM

YTIIOBBIM

3aganue 3. CocTaBUTh YpaBHEHUE NPSIMOM MPOXOASIIEH uepes
x+16 _ y—9

—4 -5

OtBer 3amMcarb B BHJE YPAaBHEHHS TMPSMOM C  YIJOBBIM
K03 uUImeHTOM

TOuKy M (—1,—3) u napauieabHON IpsIMO

YK-1.B.1




3aganue 4. CocTaBUTh YpaBHEHUE NPSIMON MPOXOASIIEH uepes

Touky M (1, —1) 1 nepneHANKYJIApHON IpsMOil y = —5x + 2.

OtBer 3ammcaTh B BUJE YypPaBHEHUS TMPSMOH C  YIJIOBBIM

ko3 urmeHTOM

3aganue 5. CocTaBUTh YpaBHEHHE MPSIMOM MPOXOASIIEH uepes

. Lx+1 y—6

TOuKy M (3,1) u neprneHauKyIspHON MpsIMOi — = -

OtBer 3amMcaTh B BUJE YypaBHEHUS TMPSMOMl C  YIJIOBBIM

K03 uUImeHTOM

Kakum ypaBHEHHEM ONUCHIBAETCA MJIOCKOCTh B AEKAPTOBBIX OIIK-3.3.1
32. KoopauHaTax (X, Y, 2)?

Chopmynupyiite  HeoOxoammoe U gocratouHoe  ycioBue | YK-1.B.1
33. NapajuIeTbHOCTH MPSIMOU U TUIOCKOCTH.

Kakum ypaBHeHHEM omnuchIBaeTCsA mnpsimas, npoxoasmas uepes | OIIK-3.3.1

TOYKY (X0, Yo, Zo) M HWMEKOINAs HAMPABISIOMNANA BEKTOpP C
34. xoopaunaramu (I, m, n)?

Kakum ypaBHeHHEM OomUCHIBaETCS Ipsimasi, mpoxosmas depe3 age | YK-1.B.1
3. TOYKH (X1, Y1, Z1) 1 (X2, Y2, 22)?

Kakum 006pa3om MOXKHO 3a7aTh IPSIMYIO C TIOMOIIBIO IBYX OIIK-3.3.1
36. MJIOCKOCTEM?

C noMoI1bio Kakoi popMyJIbl MOKHO HAHTH yroil MEXIY YK-1.B.1
3r. NPSAMBIMH?

Hopwmais k mmockoctr umeet kKoopauuatsl (A, B, C); koopaunater | OITK-3.3.1

HarpasJsroIIero Bekropa npsmoit (I,m,n)/
38. C moMoripio Kakoi (GopMysIbl MOKHO HAUTH YTOJl MEXTY MPSIMOUN 1

MJIOCKOCTBIO?

[To xakoit popMyne MOXKHO ONIPEEITUTh PACCTOSHUE OT TOYKHU J0 VYK-1.B.1
39. IJIOCKOCTH?
40. Hanummure kaHOHUYECKOE YpaBHEHUE AJUIHUIICA. OIIK-3.3.1
41. Hanumure kaHOHMYECKOE YpaBHEHUE TUIIEPOOPBI. YK-1.B.1
42. Hanummure kaHOHUYECKOE ypaBHEHUE MapadOoIIbl. OIIK-3.3.1

Ta6muia 16 — Boripocs! (3amaun) nist 3auera / audd. 3adera

Bomnpocs! (3agaun) muis 3adera / nud¢. 3auera rnpeacTabieHsl B Tadbuuie 16.

‘ Ne /i

Ilepeuenp BonpocoB (3aga4) it 3ayera / nud . 3agera

| Kog




WHJIMKaTOpa

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

[lepeyeHnp Tem Uii KypCOBOTO TPOEKTHPOBAHUS/BBINOIHEHHUS KypCOBOH pabOTHI
MpeICTaBICHBI B Tabmwuie 17.
Tabmuua 17 — IlepeueHb TeM 7151 KypCOBOTO MPOEKTUPOBAHMS/BHIIOJTHEHUSI KYPCOBOM pabOThI

Ne i/t

KYpCOBOI pabOThI

[TpumepHBIii TepeueHb TeM sl KypCOBOIO MTPOEKTUPOBAHMS/BBIMOIHEHUS

Y4eOHbIM MJIaHOM HE IPETYyCMOTPEHO

Bompocel it mpoBeneHUsS TPOMEKYTOYHOM aTTeCTAllMM B BHJE TECTUPOBAHHUS
npeICTaBIeHbI B Ta0nwmie 18.

Tabnuua 18 — [IpumepHbIii IepeueHb BOIIPOCOB JJIsi TECTOB

No . Kon
[IpumepHBIii TepeueHb BOMPOCOB ISl TECTOB
/11 WHJIMKaTOpa
TuoBoM BapuaHT TECTOB
1 cemectp
1 | [ana maTpuna 1) as VK-1.B.1
2)  -ag
Az(all alz)
a aso )
21 Q22 3 ay
Eé anredpanveckoe
JOIIOTHEHHE Aga 4)  —az
paBHO. ..
2 | U3 npuBeIEHHBIX 411 412 OIlK-3.3.1
MAaTpHI] 0OpaTHbIE 1) | 321 322
0 a3
CYIIECTBYIOT Y
MaTpHIL. .. 0 0 ag
2) {0 0 aj
0 0 ai;
411 a2 A3
3) ( 0 az; ar
0 0 dszz
37 33 Q43
4) (‘121 33 ‘123)
0 0 0
3 | Kakum meromom moxuo | 1)  I'. Kpamepa YK-1.B.1
eIIUTh CUCTEMY,
P 4 2) K. ®.Taycca
ONPEAETUTEND OCHOBHOM
MATpHIIBI KOTOPOii paBeH 3) ¢ moMoIk0 00pPaTHOM MATPHIIBI




HYJTIO 4)  nr00bIM criocoOoM
Cucrema coBMmecTHa | 1)  Gombie 1 OIIK-3.3.1
TOrZa W TOJNBKO TOTHa, | 2 QHT MaTPUIIbl CUCTEMBI PaBeH
2
KOT/a... paHTy pacuIMpPEHHOW MaTPHIIbI
CHCTEMBI
3) panr pasen 0
4)  panr paseH |
-
Jlnst BekTopoB & u b 1) BeKTOpPHI HEPIECHAUKYIISPHBI VK-1.B.1
BBITIOJIHSIOTCS YCIIOBUSI: 2) BEKTOPBI HapAILICIbHEI
3) BEKTOpPBI MapayUiejbHbI U HE MOTYT
by by, b JIe)KaTh Ha OJTHOU MPSIMOi
Ax 4y Az 4) BeKTOpHI JEXKaT Ha OJHOW MPSIMOI
rorja.... WJIU TIapAILICIIbHBI
BekTopHoe 1) xomnmueapHo#t mmockoctn, B | OIIK-3.3.1
IPOM3BEJICHUE BEKTOPOB KOTOPOU JIe)KAT NEPEMHOKAEMBIC
—
d@u b — 510 BEKTOP. .. BEKTOpa
2)  TEpIeHAUKYJSPHBIA TUIOCKOCTH,
B KOTOpOU JIexar
HEPEMHOKACMbIC BEKTOPBI
3) Hynesoi
4) coBmamalmuUi ¢ OJHHM U3
MIEPEMHOYKAEMBIX BEKTOPOB
PaccTositHuEe OT TOYKHM 10 1) |Axq+Byo+C| VK-1.B.1
Z1R2J A2+ C2
IUIOCKOCTH MOYHO VAZ+B2VAZ+C
BBIYHCITUTH o 2) A"A;+B B, +C Cy
bopmyre. .. JA§+3§+cf- JA§+B§+CZZ
3) |Axg+Byg+Czy+D|

VA*+B?+(?




|Am+Bn+cCp|

4) VaZ+BZ+CE./mTinT+p
8 | I'eomerpuueckoe wmecto | 1)  rumepbosoi OIIK-3.3.1
TOYEK IJIOCKOCTH, CyMMa 2)  mapabomoii
pacCcTOsIHUK OT KaXXI0H
U3 KOTOPBIX JIO JBYX 3)  OKpyxKHOCTbIO
J@HHBIX ~ TOYEK OTOH | 4)  spmumcom
IJIOCKOCTH ecTh
BEIMYMHA TOCTOSIHHAS,
Ha3bIBACTCH. ..
9 | Haiitu ypaBHEHHE 1) x+1 — y—2 — z—4 VK-1.B.1
NpsAMOM,  MPOXOIAIICH -3 2 4
gepes TOYKY 2) x+1 _ y+2 _ z+4
A(-1;2;4), 28
MEPIICHIUKYIIIPHO 3) x_—31 _ y_—22 _ Z_—:
TUIOCKOCTH
3x-2y-4z+1=0 4) x__J;l — 3’__22 — z__+:
10 | Pemnth cucremy | 1) x=0,y=1,z=-3 OIIK-3.3.1
JUHEUHBIX  YpaBHEHUU 2)  x=0,y=1,z=-2
METOJIOM l'aycca
x+y+z=-2 3) x=0,y=-1,2z=2
2x —y+3z=-10
—x+2y—z=5 4) x=0,y=-1,z=-2




11 | Beluuciuts -1 -6 VK-1.B.1
n (5 3)
2 -1y /1 -2 2 7 2
(1 2 ) (3 2 ) ) (1 0)
0 0
3 ()
7 2
9 (G )
12 | dana matpuna 1) ayy OIIK-3.3.1
A:(an '1112) 2) Az
Az1 QAzz/
3) ap;
Eé anredpamdeckoe | 4)  —q,,
JIOIIOJTHEHUE Axq
paBHo. ..
13 | Marpuna A7t 1) At-AaxA-At VK-1.B.1
Ha3bIBaeTCsI  OOpaTHOM _
2) Al-A=1
MaTpuILe A, eciu
BBIMOJTHAETCS YCIOBHE 3 A'-A=A-A'=E
4) A1-A=0
14 CKaJ'ISIpHBIM l) |& | | E_;| arccos o OHK'3.3.1
NPOU3BEJCHUEM  JIBYX .
.| 2 |.:5:'||b| ctga
HCHYJICBBIX BEKTOPOB @@
u b HaseiBaetcs uucio, | 3) |ﬁ'|‘5|cosa’
paBHoOE. .. .
4) |dl|bltga
15 | Yemy paBHO cmemranHoe | 1) 0 YK-1.B.1
IPOU3BEICHUE BEKTOPOB 2) 1
aba
3) -2




4 2

16 | YpaBHeHue npsmoit, | 1) (x—a)+(y—>b)=0 OIIK-3.3.1
MPOXOJIAIIECH 4Yepe3 IBe 2) y-y1  x—x
TOYKH MOKHO COCTaBUTH Yoy xE
1o ¢opmysre... 3) Alx—x)+Bly—y,) =0
4)  ¥y—yo =k(x—x0)
17 | I'eomerpuueckoe mecto | 1)  IlapabGomy YK-1.B.1
TOYEK, KOTOpBIE 2)  oxpysHOCTS
XapaKTePU3YIOT
JKCIeHTpucHTeT & >1 3)  rumepGory
npescTaBisieT co0oi 4)  swmnc
18 C 1) [elCTBUTEIBHOMR OChIO OIlK-3.3.1
OtHomieHue ~—
a 2) acuMNTOTOMH
HA3bIBACTCA. .. 3) OKCIEHTPUCHTETOM
4) (oKaIbHBIM PATHYCOM
19 | Haiitn YpaBHEHHE | 1) x+l  y-2  z—4 VK-1.B.1
3 -2 -4
NpsAMOM,  MPOXOIAIICH
uepes TOUKY | 2) xtl _y+z _ ztd
3 2 4
A(-1;2; 4),
HEePIICHIUKYIISIPHO 3) _oyr_zd
pIICHKYIIID — -5 -
IIOCKOCTH
5 x+1  y+2  z+4
3X-2y-4z+1=0 3 - 4
20 | OnpenenuTs kakoe | 1)  xZ+y2-8x=0 OIIK-3.3.1
ypaBHECHHUE JIMHAN .
2) x=--,25—9y2
COOTBETCTBYET 3

napadore. ..




3)  -2x%+3y2-4x+15y+4=0
4)  x+4y-2y*-5=0
21 | Pemwuth cucremy | 1) x=0, y=1, z=-2 YK-1.B.1
JVHEUHBIX  ypaBHEHHMU 2)  x=0,y=-1, z=2
METOA0M l'aycca ’ ’
x +.}T + z= 2 3) X:0, y:1, Z:2
2Zx —y+3z=10
—x+2y—z=-5 4) x=0,y=-1, z=3
22 | Beruuciauth OIIK-3.3.1
-1 -1y 4 -2 7 1
GG 2 |y (5o
-7 0
2 (5 o)
1 0
3 ()
0o 1
9 (5 )
23 |Mpsmort y = =2x + 1|1) (0;3) YK-1.B.1
MPUHAJICKUAT TOUKA 2) (-1;3)
3) (2:3)
4) (-2;1)
24 | Tlpsmas y = -2x +5 1) tg(5) OIIK-3.3.1
obpasyer ¢ 2) tg(-2)
MOJIOYKUTETBHBIM 3) arctg(-2)
HanpaBieHueM ocu OX 4) tg(?@
YTOJI 0., PaBHBIN:
25 | Yron Mexay npsMbIMU ) tge= ‘ 1-5 VK-1.B.1
1+1+5
y=x+1y=5+3
onpenensercs mo| 2) tge= ‘1:,,15




bopmyre:

3—(-5)

3 twe= |1+1*(—5}
3-5
4) o= ‘1+1=«5
26 | IIpy pelIeHUH CHCTEMEI 1) 5 3‘ OIIK-3.3.1
8 7
JUHEUHBIX  YpaBHEHUU
X1 + 3x2 =5 2 1 3
{4x1 —7x, =8 o | 2y —7|
MIpaBUIy 3) g _3?|
Kpamepaonpenenurennb
A MeeT BUL: 1 5
4) 4 8‘
27 | Pemuthb CHCTEMY 1) (2;-1) YK-1.B.1
JUHEHHBIX  YpaBHEHH 2) mpaswio Kpamepa HempruMeHHMO
X1 +2x, =0 3) (1,2
4x,+8x, =1 o
' 4 21
npaswityKpamepa:
28 | Pemuth CHCTEMY 1) (1;0;0) OIIK-3.3.1
JMHEHHBIX  ypaBHEHHIA 2) (0;1;0)
meroom Kpamepa: 3) (0;0;1)
4) (1;0;1)
Xy +x;—x3=0
2x;—x;+x3=3
X1 — 2x;+x3=2
29 | lokasarenpHass  (opma 1) ﬁei_T“ VK-1.B.1
KOMIUIEKCHOTO YHCIIa am
. 2) V2e's
Z=-1+ 1 umeer BUL: o
3) V2e'z
4) +J2e'z
30 | Monynb KOMIUIEKCHOTO 1) 0 OIIK-3.3.1




qucia Z = —i paBeH: 2) 1
3) 2
4) 5

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCLUMUIUIMHE OOYYAIOIIMXCS 3a04HOM (HOpMBI
0o0yd4eHwus1, mpeacTaBiieHbl B Tadymie 19.

Tabnuna 19 — [lepedeHb KOHTPOIBHBIX padOT

No /it ITepeyeHb KOHTPOJIBHBIX PadbOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONPENCNSAIONIMEe  MPOLEAYphl  OLICHUBAHUS
UH/IMKATOPOB, XapaKTepU3YIOIIUX HSTanbl (HOPMUPOBAHMS KOMIIETCHLMH, COAEpKarcs B
JOKAJIbHBIX HOpMaTuBHbIX akTax ['YAII, pernameHTUpyOIIMX MOPAJOK W IPOLEAYpY
IPOBE/ICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U IIPOMEKYTOUHON aTTeCTallMi 00yJaroIuXcs
I'VAIL

11. Meroauveckre ykazaHus A1 00y4YaIOIIUXCs 0 OCBOCHUIO AUCITUTUTHHBI

[lenpr0 MUCHUIUIMHBI SBISETCS — IMONYYCHHE CTYICHTAMH HEOOXOAMMBIX 3HAHUH,
YMEHUU M HAaBBIKOB B 00JIACTH aHAIMTHYECKOW T€OMETPUHU U JIMHEWHOU anreOphl, pa3BUTHE
MPOCTPAHCTBEHHOTO TMIPEJICTABICHHS CTYJAEHTA; BOOOPaXEHUS; JOTHYECKMX H  CUYETHBIX
CIIOCOOHOCTEH; OpPraHW30BaHHOCTH TIPU TPOBEACHUU OONBIIET0 OO0OBEMa BBIYUCICHUN;
WCIOJIb30BaHUS MAaTEMAaTUKU IS PEIICHUS KOHKPETHBIX 3a]a4, 00ecleuyeHHe OCHOBBI IS
MPUMEHEHUS] MaTeMaTHYEeCKHX METOJIOB HCCIICOBAHUS, MOJAEIUPOBAHUS, POCKTUPOBAHUS,
ONMHUPAIONIYIOCS Ha JaHHYI0 JAUCHUILIUHY, KOTOpPBIE UIpPalOT BCE OOMBIIYI0 pOJIb B
COBPEMEHHOI HAYKE U TEXHUKE.

11.1. Meroanyeckue ykazaHUs A OOYyYaroOIIUXCS IO OCBOCHHUIO JIEKIIMOHHOTO
MaTepuana

OcHOBHOE Ha3HAaYEHUE JICKIIUOHHOTO MaTepHalia — JIOTUUECKH CTPONHOE, CUCTEMHOE,
riy0oKoe W SCHOE M3JI0KeHHe ydueOHoro marepuania. HazHaueHue COBpEMEHHOW JEeKIHUU B
pamMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MHGOPMAIUIO TIO 