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JUCT PETUCTPAILIMA U3MEHEHUH PII]I

Pabouass mporpamma mnepeyrBepskacHa Ha 2020/2021 yueOubiii rom, mporokon Ne 1 3acemaHus
kadeapsr or «29» asrycta_ 2020 r. B nporpamMMy BHECEHBI IOTIOTHEHUS H(WIN) U3MEHEHUS:

5.1 Meronudeckre peKOMEHIANH 00yIaloIUMCs 110 H3YUISHHIO TUCITUTLTHHBI
5.3 OcoOCHHOCTH TIPETIOIaBaHUS TUCITUTUIHHEI
5.4 MaTepruanbHO-TEXHUIECKOE 00CCIICUCHHUE UCITUTUTHBI

’ ’ W
3aBeayromuii kadeapoi (e, N.JI. MakapoBa
HOJIIHUCH [0)4(0)

(Vrazvieaemcs 6 kaxou pazoen npocpammvl 8Hecenbl USMEHEHUsl, OCHOBANUS USMEHEHUl, a MaKice
HO8Asl (hOPpMYIUPOBKa)

Pabouast mporpamma nepeytBepxaeHa Ha 2021 /2022 y4eOHblit roj, mpotokoa Ne 1 3acemaHus
kadenpsr ot «31» asrycra_ 2021 r. B nporpammy BHECEHBbI JOIOJIHEHUS U(WIIN) U3MEHEHUS.

N3meHeHuii 1 ONOJHEHUN HET

%5 %1 /\ifé[/' G [
3aBenyrouiuii kageapoit AQua, N.JI. MakapoBa
HOJIIHNCH [0)4(0)

(Vkaszwvieaemcs 6 kakoii pazoen npocpammol 6necenbl U3MEHEHUs], OCHOBANUSL USMEHEHU, 4 MAKHCe
HO8as hopmyIuposKa)

Pabouass mporpamma nepeyrBepxkacaa Ha 201 /201 y4eOHBIIH roa, mpoTOKOI Ne 3acelaHus
Kaenpsl oT «__ » 201 r. B mporpammy BHeCeHBI JOMOIHEHUS U(UIIN) HU3MEHEHHUSI.
3aBenyrouuii kadenpoit
MOJITHCH D10

(Vkasvieaemcs 6 kaxoil pazoen npoepammul 6Hecenbl USMEHEHUsl, OCHOBAHUS USMEHEeHUU, a MAaKice
HO8asl hOpMYIUPOBKa)
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1 HEJIb 1 3AJAYN OCBOEHUSA JTUCIIAITJIMHBI

Lenpt0o ocBOEHUS OUCHMIUIMHBI MaTeMaTHKa SBISETCS pacIlUpeHHe U yriiyOJeHue
MaTeMaTHYECKUX 3HAHWHA CTYIEHTOB HAa OCHOBE M3YYCHHsS OCHOB aureOpbl, aHATUTHUYECKOW H
muddepeHIMaTbHOM TeOMETPUN, MaTEMaTUYECKOTO aHaIKu3a, TEOPHUH BEPOSTHOCTEH, MaTEeMaTHUECKON
CTaTUCTUKH M UX NPUMEHEHUE NP MATEMAaTUYECKOM MOJEIMPOBAHUU TEXHOJIOTMYECKUX ITPOLIECCOB
pa3paboTKu, MPOU3BOACTBA U JUATHOCTUKHU TEXHHUUECKOTO COCTOSIHUS CTPOUTEIBHBIX OOBEKTOB.

3aiayn TUCHUILUIMHBL: (OPMHUPOBAHUE Y CTYACHTOB TEOPETUYECKUX 3HAHUM, MOBBIIICHHE OOIIEro
ypoBHSL (yHIaMEHTAIbHONW M MPUKIAJHON MaTeMaTH4YeCKOW MOJITOTOBKU, Pa3BUTHE JIOTHYECKOIO U
QITOPUTMUYECKOTO MBIIUICHHUS, BbIPAOOTKAa HABBIKOB CAMOCTOSITENBHOIO IMOCTPOCHHS aJeKBAaTHBIX
MaTEMaTUYECKUX MOJIENIEN U X KOPPEKTHOTO PELICHHUS.

2 MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII HAITPABJIEHUSA
(CIIEOUAJIBHOCTRN)
Hucnunmuaa MatemaTuka otHocuTcs K biioky 1 «/lucummumasl (Moxynu)», 00s3aTeIbHbBIC
JUCHUTIIUHBI.
Heo0xoauMbpIMH yCITOBUSIMU /1711 OCBOSHUS TUCLUTUIHMHBI SBISIOTCS:

3HaHME: OCHOB aiureOphl, MaTEeMaTHYECKOTO aHalHW3a, TI'€OMETPUH, OCHOBHBIX IIPaBHII
mQepeHIIMPOBAHUS 1 HHTETPUPOBAHUSI.

YMeHHs: WCIONB30BaTh METOABl M AITOPUTMBI Hadalla MaTeMaTHYeCKOro aHaju3a, OCHOB
areOpbl ¥ TEOMETPHH.

Brnanenue: 0CHOBHBIMHU aJITOPUTMAMH alredpbl, T€OMETPUHN, MATEMATHIECKOTO aHAJIH3a.
B Ttabnuue 1 npuBeneHbl NpPEANIECTBYIOIIME M MOCIEAYIONIME TUCHUIUIMHBI, HAlpaBJICHHBIC Ha
(dopMupoBaHUE KOMIIETCHIIUH.

Tabnuna 1
HaumenoBanue HpenmecrByio-
Koa n HaumeHoBaHue Hocaenywomue 1MCUUNIHHBI
KaTeropuu (rpymnibl) mue
. KOMIIeTeHIIuI
KOMIeTeHIuii AUCHHUILIHHBI
YHuBepcaibHbIe KOMIETEeHIIHU
YK-1. Crocoben ApXHUTEKTYpHOE IPOEKTUPOBAHUE. 2
OCYIIECTBIISITH OUCK, YpOBeHb, ApXHUTEKTypHO-TPaI0-
KPUTHYECKUH aHATIN3 U CTPOUTENBHOE IPOSKTHPOBAHNE,
CUHTE3 HH(POPMAIIUH, WNnxeHepHbIe CUCTEMBI U 000PYI0-
MIPUMEHATb CUCTEMHBIN BaHUE B apXUTEKType, APXUTEKTYp-
MoAXOoa AJisd pEHICHUSA Has 3KOJI0TuA, DKOHOMHKA TIPOCKT-
MNOCTaBJICHHBIX 3aJ1a4 HbIX peIHeHI/Iﬁ B CTPOUTECIILCTBE U
ApXHUTEKType, APXUTEKTypHO-
CTPOUTENbHBIC TEXHOJIOTUH,
HET, TaK KaKk HNudopmanmoHHble TEXHOJIOTUH B
HCIUIUTIHA apxuTekrype, JXKene300eToHHbIE U
CucteMHOE U KpUTH- Amctt P ype,
HaYMHACT MeTaINTMIEeCKNe KOHCTPYKINH,
YeCKOE MBIIIUICHHE
(opmupoBanue Hcropus apxutextypsl, UcTopus
KOMIIETEeHIINN I'pafoCTPOUTENLCTBA, Teopus

apxXUTeKTypbl, OCHOBBI IIPOEKT-HON
JIeSITEIbHOCTH, APXUTEKTYpHOE
MpOeKTUpOBaHKe | ypOBEHb,
KoMI103u1i0HHOE MOZIEINPOBAHHUE,
OCHOBBI MaKETHPOBAHHUS B
apxuTekrype, HaueprarenbHas
reometpus, [IpenaumuiomMHast
NpaKTHKa, BeinonHenue n 3ammra
BKP

3 TPEBOBAHMUA K PE3YJIBTATAM OCBOEHMUSA TUCHUITINHBI
TpeboBaHus K pe3yabTaTaM OCBOCHHUS AUCLUUIUIMHBI TIPEACTaBICHbI B TabauIe 2.
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Ta0muma 2

KOMHeTeH].[I/II/I N MHAMKATOPbI X TOCTHKCHUSA

Karero- B pesynbrare nuzyuenus
Koo u Kox u HaumeHoBanue pesy ya
pus JUCLHUTITUHEI
HAaMMEHOBAHHUE | MHAUKATOPA JOCTHKECHUSI
KOMIICTCH o6yqa}oumec;1 JOJIZKHBI:
N KOMIICTCHIIN N KOMIIECTCHIIUU
805051
YHI/IBepcaJIBHLIe KOMIICTCHIIMU
3Hare: TpHHOUNBI cOopa, orOopa H
00001meHns nHpOpPMAaIHH, METOINKHA
CHCTEMHOI'0  IOAXOJa TSt CILICHUS
YK-1.1. HdemoHCTpHpYET AXOR A p
npo¢eCCHOHATBHBIX 3314
3HaHWE MPUHIUIOB  cOopa,
VYMeTh: 0oTOMpaTh u 0000mare
otbopa u 00001IeHNsS
nHGOpPMAMIO €  IOMOLIBI0  METOMOB
nHpOPMAINH, METOAHNKH
CHCTEMHOT0  MOAXOJa OIS  peUICHHs
CHCTEMHOTO  TMOIX0da s
npoecCHOHABHBIX 32124
peureHuss  MpodecCHOHaNbHBIX ]
sanad Bnanmets: wmeromamm cOopa, oTbOopa wu
0000meHnss  uHOGOpMAIMK,  METOAUKU
CHCTEMHOT0  MOAXOJa A  peUICHHs
npodeccHoHAIBHBIX 3a/1a4
3HaTh: TMPUHIUIIBI aHaJIku3a nu
CHCTEMATH3allMd  PA3HOPOAHBIX IaHHBIX,
YK-1. Cmocoben ! P POl A
OLICHKU (P ()EeKTHBHOCTH MPOLEIYp aHAIM3a
OCYIIIECTBIISTh .
npobieM W OPUHATHA ~ pELICHHH B
TIOHCK, o
COUTHMECKH YK-1.2. AHanmmzupyer H® | IpoQecCHOHANBHOW AEATEIbHOCTH
P CHCTEMATH3UPYET Pa3sHOPOAHBIC | YMETh: AQHAIU3UPOBATD u
CucteMHOe | aHaJlM3 M CHHTE3
JIaHHEIE, OLICHUBACT | CHCTEMATH3UPOBATh Pa3HOPOJIHBIC TaHHEIE,
u  KpuTH- | uHdopmanuu,
3¢ PEeKTUBHOCTH npoueayp | oneHuBath  3(GQHEKTUBHOCTH  MPOLEAYD
YECKOEC MMPpUMCHATH o
o aHanM3a TNpoOJieM W NPHHATHS | aHANIW3a MPOOJEeM U MPUHATHS pPElleHHH B
MBIIJIICHUEC CHUCTCMHbBIN o . -
OIXO s pemeHuit B npodeccHOHANBHOMN | MpodeccHoHaTbHON JEATEIbHOCTH
erieHIS JIeATENEHOCTH Bramers: METOIaMH aHaITN3a u
p CUCTEMATHU3allU  PAasHOPOAHBLIX  JaHHBIX,
IIOCTAaBJICHHBIX
samat OLICHKU (P (PEeKTHBHOCTH MPOLEIYp aHAIM3a

npobGseM W TOPUHATHS  pEUICHHH B
podecCHOHAIPHOH NesTeNIBHOCTH

VYK-1.3 TIlpumeHseT HaBBIKH
Hay4HOTO ToucKa u
HPaKTUIECKOH paboThI c
UH(OPMALMOHHBIMHU
UCTOYHUKAMH;

NIPUHATHUS PELLIEHUN

METOJaMH

3HaTh: TNPHUHIUIBI HAYyYHOTO TIOMCKA W
MPaKTHYECKOH paboTsl c
nH(pOPMAMOHHBIMHA HCTOYHHKAMHU; METOJIBI
TPUHSTHUS PELICHUH

YMeTb: BBINONHATh HAy4YHbIH TIOUCK U
MPAaKTUIECKYIO paboty c
MHPOPMALMOHHBIMU WCTOYHHKAMH;

[IPUMEHSTh METO/IbI IPUHATUS PELLEHUI
BHa}IeTLZ HaBbIKaMM HAY4YHOT'O IIOMCKa H
MPAaKTUYECKOil paboTsl c
UH(DOPMALMOHHBIMH UCTOYHHKAMH;
METOJaMH NPHHSITHU PEILCHU

4 COOJEP KAHUE JUCHUIIVINHBI

4.1 TemaTuyecKHH MJIaH JUCHUILIHHBI

OO11as TPyI0EMKOCTb AUCIUIUTUHBI COCTABIISET 3 3aUeTHBIX eAnHUIIbI, 108 yacos.

Paznens! aucuunanabl «MaTemaTiKa» U BUIbl yueOHOM Harpy3KH M0 3TUM pa3jiesaM MpUBEIeHbI

B TaOnuIle 3.




(01010
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| Paznen I. MaTpuunas anred6pa u aHAIMTHYECKAs] TeOMeTPHS
L Tema 1. Martpunbl. Oneparui HaJl MaTpUIIAMH 3 2 - - 2
2. Tema 2. Onpenenurenu. OOpaTHas MaTpuLa 3 - 1 - 2
3. Tema 3. CucTemMbl THHEHHBIX aNTeOpandecKnX ypaBHEHHH 5 2 1 - 2
4. Tema 4. Bexropsl. Onepannu HaJl BEKTOpaMU 3 - 1 - 2
5. Tema 5. [IpsiMas 1 IITOCKOCTh 5 2 1 - 2
6. |Tema 6. Cuctemsl koopaunat. AdduHHbIE 1 TOMeOMOp(hHBIE 3 3 1 3 5
0TOOpaKCHUS
[£ Tema 7. Kpussle BTOporo nopsaka 1 Ux 3alaHue 5 2 1 - 2
8. Tema 8. YpaBHEeHUS KPUBBIX U IOBEPXHOCTEN 3 - 1 - 2
1 Pazgen II. OcHOBBI MATEMATHYECKOI0 AHAJIM3A
9. Tema 9. Dnementapusie Qynkunn. Komnosnnus GyHKuni 3 - 1 - 2
10. |Tema 10. [Ipenen ¢pyaxmnum. beckoHedHo OombIme 1 5 2 1 5
0ECKOHEYHO MalTble (DyHKITHH
11. Tema 11. PackpbiTre nmpeaenbHbIX HEOMPEIeIeHHOCTEH 2 - 1 - -
12. Tema 12. Yucnosble MOCIE0BATEILHOCTH 3 - 1 - 2
13 | Tema 13. [pounsBoanas u muddepeHnnan GyHKIUN 5 2 1 - 2
14. |Tema 14. CocTaBneHue ypaBHEHUI KacaTeIbHBIX 1 HOpMaJIEH. 3 1 2
I'papuent GpyHKIUMH
15. |Tema 15. HcciienoBanue xapakTepHbIX CBOHCTB rpaduka 3 5 3
(YHKLIMY METOJAMH MaTeMaTH4eCKOro aHaIn3a
16. |Tema 16. [lepBooOpa3nas. HeonpeneneHHpIi HHTErpa, ero 5 2 1 3
cBOWCTBa. MeTO/Ibl HHTETPUPOBAHMUSI
17. |Tema 17. HeonpeneneHHbIi HHTETpal OT are0pandecKon 3 1 9
Ipobu
18. Tema 18. OnpeneneHHbIN HHTETpa 5 2 1 - 3
19 Tema 19. HecoGcTBeHHBIE HHTETPAJIBI 3 - 1 - 3
20. Tema 20. [IpunoxeHuns onpeneIeHHbIX HHTETPAJIOB 3 - 1 - 3
JK3aMeH 27 27
Hroro: 108 | 18 18 - 45 27

4.1.1 JIeKkuMOHHBIE 3aHATUS




HaunMmeHoBaHHe

OobeMm,
Ne MOy, ®opmupyembie| CCBIJIKH Ha
4acoB Kpartkoe conep:xanune
n/n pasaenaa 3YH JINTEPATypPy
AMCIMIIHHBI
1 (Matpuunas Tema 1. [Torsrue matpunpl. Knaccudpukanus 3YK-1.1,1.2,1.3 1-10
anre6pa u BHIIOB MaTpull. JIMHEHHbIE ONepayy Hal VVK-1.1,1.2,13
aQHAINTHYECKAst 2 marpunamu. [IponsBeenne MaTpuiI. BVK-111.2,13
TeOMETPHS DneMeHTapHbIe MpeoOpa3oBaHusl CTPOK MaTPHIL.
OKBHBaJICHTHBIE MAaTPUIIBl. PaHT MaTpHiIbl
Tema 3. Matpuunsle ypaBaeHus. OOl BUI 3VK-1.1,1.2,1.3 1-10
cHCTeMBI arebpandecKuX JIMHeiHbIX ypapHenuit.| YYK-1.1,1.2,1.3
CoBMeCTHBIE U HECOBMECTHEIE, onpenenennbie n | BYK-1.1,1.2,13
2 HeonpeeJeHHbIE, OTHOPOJHBIE U HEOIHOPOIHbIC
CHUCTEMBbI ypaBHEHUH. MaTpuuHbIil METO
pelIeHUs OTpeIeTIEHHON CUCTEMbI IMHEMHBIX
YpaBHEHUM.
Tema 5. O01ee, KAHOHUYECKOE, HOPMATBHOE, 3VK-1.1,1.2,1.3 1-10
napaMeTpHuecKue ypaBHEHHs IpAMOii Ha YVK-1.1,1.2,1.3
IJIOCKOCTH; YPABHEHUE NPSAMOM, IIPOXOISAIIEH BYK-111.2,13
Yyepe3 2 TOUKH, — MPSIMOH € YTIIOBBIM
2 KOX(PPUITUEHTOM, — IPSIMOU B OTpPE3Kax, —
MPSIMOM, MPOXOASILIEH Yepe3 TOUKY
NEePIEHIUKYISPHO JaHHOMY BEKTOpPY. 3a/jaHue
IPSIMOI U TNTOCKOCTH B TPEXMEPHOM
MPOCTPAHCTBE. YPaBHEHHUE OTPE3KA MPSIMOIL.
Tema 7. Bunel KpuBBIX 2-TO NOPsIIKA, UX 3YK-1.1,1.2,1.3 1-10
obuee ypasnenue. Kpusble Broporo nopsiaka | YYK-1.1,1.2,1.3
2 KaK T€OMETPUIECKOE MECTO TOYEK. BYK-111.2,13
Kanonnveckue ypaBHEHHUS KPHBBIX BTOPOTO
TIOPSIJIKA, OCHOBHBIE MAapaMeTPhl ATUX KPUBBIX
2 |OcHOBHI Tema 10. Onpenenenue npeaena QyHKINH. 3¥K-1.1,1.2,13 1-10
MaTEMaTHIECKOTO HenpepbIBHOCTH (DYHKIMM B TOUKE M HA YVK-11,1.2,13
aHanm3a 2 uHTepBaie. Kimaccudukarms Touek pa3pbiBa BYK-1.1,12,13
¢yHKIMH. BeckoHeUHO 1 OECKOHEYHO MaJlbie
(GyHKIIH.
Tema 13. IlpousBonHas pyHKIHH. 3VK-1.1,1.2,1.3 1-10
[eoMeTpUYECKHiT M MEXAaHUYECKUH CMBICIT YVK-11,12,13
npou3BoaHON. HeoOxoaumoe 1 10cTaTouHOe BYK-1112,13
2  |ycIOBHE CyIIECTBOBAaHHS POU3BOIHON (QYHKIIMU
B Touke. OCHOBHBIE CBOWCTBA MPOU3BOIHBIX.
[Tpon3BOAHbIE CIOKHBIX (DYHKIINHA.
Juddepennman pyHKmm.
Tema 15. HaxoxxneHue HHTEpBAIOB 3VK-1.1,1.2, 1.3 1-10
MOHOTOHHOCTH, TOYEK JIOKaJIbHBIX SkcTpemMymoB, | YYK-1.1,1.2,1.3
2 . BYK-1.1,1.2, 1.3
TOYeK neperuda KpuBoii. BepTukanbHele, 1l
HAKJIOHHBIE Yl TOPH30HTAIBHBIE ACUMIITOT KPHBOW
Tema 16. IlepBooOpaznas ¢ynkums st 3YK-1.1,1.2,1.3 1-10
gynxmuu  f(X). Onpenenenne  naxoxnenue| YYK-1.1,1.2,13
HEONPE/IENCHHOr0 MHTerpana Kak omepammn,| BYK-1.1,12,13
2 oOpatHO# nuddepenurpoBanuto. MHTErpanbHble
KkpuBble. CBOWCTBa HEONPEIEIEHHOI0 HHTErpaa.
Tabmuansre HMHTETPAJIbI. Meron
HETOCPEJICTBEHHOTO NHTETPUPOBAHUSI.
Tema 18. UnrerpansHas cymma. Omnpenenenune| 3YK-1.1,1.2,1.3 1-10
o  |ompemeneHHOro  MHTerpana - Kak  mpexcna YVK-1.1,1.2,1.3

WHTerpaibHOW cymMMBbl. HeoOxomumoe ycioBue
uHTEerpupyeMoctd  ¢yakuuu.  JlocratoyHoe

BVYK-1.1,1.2,1.3
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ycII0BUE HUHTErpUPYyEMOCTU GbyHKIMN.
T'eomerpuueckuit CMBICTT OIPEAETIEHHOTO
uHTerpana. CBOWCTBA ONPENIETIEHHOr0 MHTErpaa.
®opmyna Heiotona JleiiOuuma. MuTerpan c
IEPEMEHHBIM IPE/IETIOM HHTEIPUPOBAHHSL.

Hroro: 18

3VK-1.1,1.2,1.3
YYK-1.1,1.2,1.3
BVYK-1.1,1.2,1.3

3VK-1.1,1.2,13
YYK-1.1,1.2,1.3
BVK-1.1,1.2,1.3

4.1.2 IlpakTHyecKue 3aHSATHS
No HaumenoBaHue O6bem, Dopmupye- Cceblikn
Moy, HA
n/ 4acoB Kparkoe conepxkanue Mble
I pasaea 3VH JuTepary
JUCHMILINHBI py
Pazgea |I.
1 |Tema 2. Ornpeaenurenn, WX CBOWCTBA, aITOPUTMBI 1-13
Onpenenureny. BeIUUCICHUsT omnpenenutencid. CoOCTBEHHbIE]
OOpaTHas MaTpuIla uuciaa  KBagpaTHOW  MaTpuubl. MUHOpPHI
MaTpHuLbl, O0a3uCHBIE MUHOPBI, IJIABHBIC
MUHOpPBI KBagpaTHOH MaTpWIbl, MHUHOPBH]
HJIEMEHTOB KBaJpaTHOI MaTpHLIBI.
IAnreOpandyeckue JONOJHEHHS] 3JEMEHTOB
KBaszpaTHOM Matpuipl. OOpaTHas MaTpula.
HeoOxomumoe ¥ IOCTAaTOYHOE  YCIIOBHE
CYLIECTBOBAHUS o0OpaTHOH MAaTpHLIBI.
MeTtonsl pacyera OOpaTHOM MaTpubl U
MpOBEpKa MPaBUIBLHOCTH pe3ysibTaTa pacyera.
MeToza onpeaeneH s paHra MaTpUIbl
2 [Tema 3. Cucremsl Permenne onpeneneHHON CHCTEMBI YpaBHEHUI] 1-13
IMTUHEHHBIX mo ¢opmynam Kpamepa. Merox [ayccal
anreOpanyecKux [PELIEHUS] CHCTEMBl JIMHEHHBIX YpPaBHEHMI.
YpaBHEHUI Teopema Kponekepa-Kanemmm.  basuchoe)
pereHue B ciryuae peleHus
HEoIpeIeIEHHON CHUCTEMBI JIMHEMHBIX
anreOpanvyecKknx ypaBHeHHN
3 [Tema 4. BexTopsl. 3agaHue KOOPIMHAT TOYKM B mpsmMoyrombHoH| 3YK-1.1,1.2,1.3 1-13
Onepanuu Ha/y TeKapToBOii cucTeMe koopaunar| YYK-1.1,1.2,1.3
BEKTOpaMHU Koopaunatser paamyca-extopa| BYK-11,1.2,13
npoBeeHHOrO B TOouky M(X; Y; ), u erg
pasJioKEeHHe 0 OpTaM JIEKapTOBOI cHCTEME
KoopauHaT. Hampapinsronme KOCHHYCHI Kak|
POEKIMK E€IUHUYHOTO paguyca-BeKTopa Ha
KOOpDIMHATHBIE OCH JIEKapTOBOM CHCTEMB]
KoopauHaT. CBOOOIHBIE BEKTOPHI. Y CIOBUS
paBeHCTBa BekTOpoB. KomnuHeapHble U
KOMILIaHapHble  BeKTOpbl. KoopauHaTHOE]
[pelcTaBiIeHUe BEKTOPOB. JlnmHa BekTOpa.
HyneBoii  BexkTop. EIMHWYHBIA  BEKTOD.
HopmupoBaHHBI BEKTOP. JIunelinple)
orepaunu  Haj  BekTopamu. CKalsipHOE,
BEKTOPHOE U CMEIIAaHHOE TPOM3BEICHNUE
BEKTOPOB. CsaoiicTBa IIPOU3BEACHU
BekTopoB. HeoOxoanmoe ©  J0OCTaTOYHOE]
[yCIIOBHE OpPTOTOHAJIHLHOCTH BEKTOPOB.
IAnrebpandeckast u reoMeTpuyecKasy
POEKIMK BEKTOpa Ha APYTOH BEKTOP.
4 [Tema S. Ilpsamas u Pemienue FEOMETPUYECKUX 3amay 3YK-1.1,1.2,13 1-13
[JIOCKOCTh 1  |nnanumerpuum u crepeomerpuu Meromamu| Y YK-1.1,1.2,1.3
AHAJIUTUYECKOU FEOMETPUHU. BVK-11,12,13




5 [Tema 6. Cucrems] DopMmynsl  TpeoOpa3oBaHMs  JEKAPTOBBIX 1-13
KOOpJIUHAT. KOOpAMHAT  (DUKCHPOBAHHOW  TOYKH  HA
A duHHBIE u [UIOCKOCTH TIPM TOBOPOTE KOOPAWHATHBIX|
rOMEOMOpQHBIE Ocelf HCXOOHOM CHCTEMBI Ha Yrol ¢ ¢
0TOOpaXKeHus COXpaHEHHEM Hayaja KOOpAMHAT. 3a/laHue]
KOOpIAMHAT TOYKM B IOJSIPHOW CHUCTEME]
KOOpAUHAT Ha IUIOCKOCTH, B
UTMHIPHYECKON U CeprHuecKor CHCTeMax| 3VK-11 1.2 1.3
KoopauHaT. CHCTEMBI JIMHEHHO 3aBHCUMBIX M YyKll 1_'2: 13
ITMHEMHO HE3aBHCUMBIX BEKTOPOB. IIpu3HaK| BYK-1.1,1.2, 1.3
IMTMHEHOW HE3aBUCHUMOCTH BEKTOPOB. bazuc u
[Pa3MEepHOCTb BEKTOPHOT'O MMPOCTPAHCTBA.
IPasiiosxeHne BexTopa mo 6asucy. AddunHas
KOCOYTOJIbHAs cucremMa KOOPJIMHAT,
KOOpPIMHATHI TOYKH B OTOH KOOPJMHATHOH
crcreMe. Addunarie  mpeoOpazoBaHwMS]
MJIOCKOCTH W WX cBoicTBa. ['oMeomMopdHbIE
TOTIOJIOTUYECKHUE npeoOpa3oBaHus
reoMeTpryYecKuX (pUryp u ten
6 [Tema 7. Kpussle IAnipoOaryst anropuTMa npuseneHus kpusblx| 3YK-1.1,1.2,1.3 1-13
BTOPOTO MOpsAKA U] BTOpPOrO TIOpsAKa K TIaBHbIM ocsiMm npy| YVYK-1.1,12,13
VX 3a/1aHHE 3a]1aHHOM OOLIEM yPaBHEHMH KPUBOIA. BYK-1.1,1.2,13
7 [Tema 8. YpaBHeHUS] [lapameTprueckre ypaBHEHUS U YPaBHEHHUS B 1-13
KPUBBIX u MOJSPHBIX ~ KOOpPIWHATAX  KPUBBIX  HA
o 3VK-1.1,1.2,13
[OBEPXHOCTEH [UIOCKOCTH W TIOCTPOCHUE TIpadUKOB OTHX| VVK1112 13
KpuBblX. I[loBepxHOCTH 2-TO MOpsIKa, HX BYK-l: 1' 1'2’ 1'3
KaHOHUYECKUE ypaBHEHWs. LIMInHIprIecKue T
1 KOHWYECKHE TOBEpXHOCTH. I[loBepxHOCTH]
BpalIeHus
Pazgea I1. OcHOBBI MaTeMaTHYECKOI'0 AHAJIN3A
8 [Tema 9. Knaccudukanus sneMeHTapHbIX QyHKINH. 3VK-11 12 13 1-13
OnemMeHTapHbIe I'paduky mpocTeHInMX AMeMEHTapHBIX YYK-i 119 1'3
byHKIMY. ¢bynkimit. CrnoxHast GYHKIHS KaK BYK-ljl: 1:2: 13
Komnozumus KOMIIO3ULMS DJIEMEHTAPHBIX (DYHKIIMH.
GyHKIHI
9 Tema 10. [Tpexnen MeToibl BEIYUCIICHHS TIPEACTOB (QYHKIUH, 1-13
(hyHKIHH. MEPBBII 3aMeYaTeNbHBIN Ipeei, BTOPOU
Bbeckoneuno 3aMeyaTesbHbIN npeneit. OnpeneneHue 9ucia 3};};1111 ig ig
OonpIve u Pa3pbIBOB aHAJTMTUYECKH 3aJIaHHOM QyHKIIMN BYK-ljlll.Z, 1'3
OECKOHEYHO MaJibie W onpejeNieHne ux poaa. beckoneyHo T
GbyHKIIH 0oJbIIMe ¥ OECKOHEYHO Maltble (PYHKITNHU, UX
CBOMCTBa
10 |Tema 11. PackpeiTre [puemsl packpbrtus HeonpenenenHocrei 0/0,| 3YK-1.1,1.2,1.3 1-13
npeaeabHbIX o0foo, 00 — 00, 0-00, 1%, 0°, 0c? YVK-11,12,13
HEOIPEeTICHHOCTEH BYK-1.1,12,13
11 |Tema 12. YucnoBsie OnpeneneHue YUCIOBBIX VK11 12 13 1-13
OCJIEAOBATEIILHOCT nocliegoBaTebHoCcTel. CXoadmuecs u YYK-i. 1 1_'2,’ 1:3
u pacxosuecs NocIea0BaTeIbHOCTH. BYK-1.112 1.3
[penensl 4UCIOBBIX TIOCIEA0BATENLHOCTEH 1
HX CBOMCTBaA
12 [Tema 13. [IponsBoansle BrIcHIero nopsaka. [lpasuno 1-13
[pousBoaHas u Jlonnrans. YactHble Mpon3BoIHBIE PYHKIMN Z;');I;ll 11’ ig ig’
muddepeHnnan JBYX nepeMeHHbIX. [Ipon3BoaHas GyHKINU BYK-l..l’l.Z, 13
byHKIUH OJIHOM MEPEMEHHOI, 33 JaHHOM B e
napaMeTprUuecKor 1 HesIBHOH (opme.
13 |Tema 14. YpaBHeHHe KacaTenpbHOM ¥ HopMamu K| 3YK-1.1,1.2,1.3 1-13
Cocrasienue KpuBOil B Touke M(Xo; Vo), 3amanHoi| YYK-1.1,1.2,13
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ypaBHEHUIA ypaBHerueM y = Y(X) m F(x, y) = 0. BYK-1.1,12,13
KacaTelbHbIX U HopManbHblii  BEKTOp K  MOBEPXHOCTH.
Hopmane. ['pagueHt VYpaBHEHHE  KacaTeNbHOM  IJIOCKOCTH U
¢byHKIUHU HOpMaiin B Touke P(Xo, Yo, Zo). I'pammeHt
¢yuknpn  z = z(X, Yy). HWuarepmperarus
HaIPaBIICHUS TPAJIUCHTA U AHTUTPAJNCHTA.

14 |Tema 16. MeTton npeoOpa3oBaHus IepeMEHHON 1-13
[TepBooOpaznas. UHTETPUPOBAHUSA, METOJI UHTETPUPOBAHUSA 3YK-1.1,1.2,1.3
Heonpenenennslii 1  |TOACTaHOBKOM, METOJ MHTETPUPOBAHUS TIO YVYK-1.1,1.2,1.3
MHTETPAI, ET0 YaCTSM. BYK-11,1.2,13
CBONCTBa. MeTobl
WHTETPUPOBAHHS

15 |Tema 17. Merton HEOTpeieTeHHBIX KOA( (OUITMEHTOB 1-13
Heomnpenenennsrit JUTSL TOKICCTBEHHBIX MHOTOWJICHOB.

WHTETpaJI OT [Ipencrasnenue HeNpaBUIBHOMN
. . 3VK-1.1,1.2,1.3

anredpanmdIecKou 1 anredpandeckoii TpoOH B BUIE CYMMBI €€ VVKA1112 13
npobu LEeJION YaCTH 1 TIPaBUIBHOMN Ipodu. BYK-l: 1’1'2' 1'3

Pa3noxeHue npaBUIBHOM anreOpanvecKoin T

npobu Ha mpocTeimme. Haxoxnenmne

HEOTpeAETICHHOTO HHTErpaita OT

aIreOpanvecKon ApooH.

16 |Tema 18. [TpakTuueckne METOABI HAXOXKACHUS 1-13
OnpeneneHHbIi onpenenaeHHoro uurerpaina. opmysnsl 3VK-1.1,1.2,1.3
HHTErpai 1 |pacyera onpenesIeHHbIX HHTETPajioB OT YVK-1.1,1.2,1.3

HATYPAJIBHBIX CTETEHEH Sin X U COS X B BYK-1.1,12,1.3
npenenax ot 0 g0 /2. Haxoxnenue
IJIONIaJ€l KPUBOJHWHEUHBIX TPaNnelui.

17 |Tema 19. Omnpenenenne HeCOOCTBEHHBIX HHTETPAJIOB 1- 1-13
HecoOcTBennsblie ro 1 2-To pona. AGCOIOTHAS CXOIUMOCTh 3VK-1.1,1.2,1.3
HUHTETPaJIbI 1 HecoOCTBeHHOTO MHTerpaia. KocreHHbie VVK-1.1,1.2,1.3

MIPU3HAKU CXOJIUMOCTH HECOOCTBEHHBIX BYK-1.1,1.2,1.3
WHTETpaNIoB. MccienoBanme CXOANMOCTH U
HaX0XJICHUE HECOOCTBEHHBIX HMHTCIPAJIOB

18 |Tema 20. Haxoxnenue mtomanu GUrypsl Ha 1-13
[Ipunoxxenus KOOPJIMHATHOM IJIOCKOCTH, OTPaHUICHHOMN
OTIpeIeTICHHBIX 1 3aJIaHHBIMHU TIPSIMBIMY U KPHBBIMU JIMHUSIMU; 3}?}((1111 i; ig
HMHTETPaJIOB o0beMa Tena, 00pa3oBaHHOTO B Pe3y/IbTaTe BVK-l.l,l 51 3

BpAILlEHHs] BOKPYT OCH X WJIK OCH Y QUTYPBI, T
OTpaHUYEHHOH 33/IaHHBIMH JIMHUASMU;
KOOPJIMHAT IICHTpa Macc TeJa.
Hroro: 18
4.1.3 JlaGopaTopHble 3aHATHS- HET
4.1.4 CamocrosiTejibHasi padoTa CTy1eHTa
HaumenoBanue | O0nem,

Ne ®opmupyembie | CCbLIKH HA
MOAYJIsl, pa3jesia| 4acoB Bug CPC

n/n 3YH JUTEPATYPy

JUCIUTIIMHBI
Paznen |. MaTpuuHas ajareépa u aHaJuTHYecKasi TeOMeTPHUsi
1 |Tema 1. Marpwurisl. 3VK-1.1,1.2,1.3 1-13
Ornepanmu Haj 5 IIpopaboTka 1 u3yueHrne yaeOHOTO VVK-1.1,1.2,13
MaTpuLaMA Marepualia JEKIHOHHOI O 3aHATHUS BVK-1.1,1.2,1.3

2 [Tema 2. [IpopaboTka 1 n3ydeHue y4eOHOTO 3VK-1.1,1.2,1.3 1-13

Omnpeaenuren. MaTepHalia JIEKIIUOHHBIX U IIPAKTUYSCKUX YVK-1.1,1.2,1.3
2 .
OO0patHas MaTpuiia 3aHATUI. BBIOJIHEHNE JOMAIITHETO 3a1aHUs BYK-1.1,1.2,1.3

Ne 1
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3 [Tema 3. Cucremsl [IpopaboTka 1 n3y4eHne y4eOHOro 3VK-1.1,1.2,1.3 1-13
JIMHEUHBIX MaTtepualia JEKIHOHHBIX U IIPaKTUIECKUX YVK-1.1,1.2,1.3
anredpanvaeckux 3aHATUH. BEIMoNHEeHNe JOMAIITHETo 3aJaHus BVYK-1.1,1.2,1.3
ypaBHEHUI Ne 2

4 Tema 4. Betopb. [IpopaboTka u n3ydenne yaeOHOTO 3VK-1.1,1.2,1.3 1-13
Oneparun Haz Marepurala JEKIHOHHBIX U MPAKTUIECKUX YVK-1.1,1.2,1.3

3aHATUHN. BBIOIIHEHHE JOMAIIHETO 3aaHuUs BYK-1.1,12,1.3
BEKTOpaMH
Ne 3

5 |Tema 5. Ilpsmas u [IpopaboTtka u nzydeHue yaeOHOTO 3VK-1.1,1.2,1.3 1-13
IUIOCKOCTh MaTepualia JIEKIIUOHHBIX U IIPAKTUYECKUX YVK-1.1,1.2,1.3

3aHATHI. BEIIOIHEHHE TOMAIIIHEr O BYK-1.1,1.2,1.3
3amanus No 4.

6 (Tema 6. CricremMbI VKLl 12 13 1-13
KOOPHHAT. [IpopaboTka u nzydeHue yaeOHOTO VVK-1.1,1.2,1.3
Addunnble 1

MaTepHralia IPaKTUYECKOT O 3aHATUSA BVK-1.1,1.2,1.3
ToMeoMOpQHBIE
OTOOPaKCHHMSI

7 (Tema 7. Kpussie [TpopaboTka u U3y4eHue yaeOHoro 1-13
BTOPOIO MOPSAKA U MaTepurana JCKIIHOHHBIX U MPAKTHUECKUX 3};};111 ig ig
UX 3aJjaHue 3aHATUH. BeinonHeHue foManiHero DA

BYK-1.1,1.2,1.3
3aganus Ne 5. [IpoxoxkaeHre TeCTHpOBaHUS
10 Bompocam pyOeskHoro Tecra Ne 1

8 [Tema 8. 3VK-1.1,1.2,1.3 1-13
VpaBHEHHUS KPHBBIX [IpopaboTka u u3ydeHue yueOHOro VVK-1.1,1.2,1.3
¥ TIOBEPXHOCTE Marepualia IpaKTHYECKOrO 3aHsTHs BVK-1.1,1.2,1.3

Paznen |1. OcHOBBI MATEMAaTHYECKOT0 AaHAJIN3A

9 |Tema 9. TIpopaboTka 1 H3ydeHHe yueGHOro K-1.1,1.2 1.3 113
DneMeHTapHbIC bop M y 3YK-1.1,1.2, 1.

F—— MaTrepualia JIEKIIMOHHBIX U IIPAKTUYECKUX VVK-1.1,1.2,1.3
Y ' 3aHATHI. BhINONHEHNE OMAIIHEero BYK-1.1,1.2,1.3
Kommno3umus
. 3aganus Ne 6.
byHKIHA
10 |Tema 10. IIpexen 1-13
GbyHKIUH. 3VK-1.1,1.2,13
beckoneuno Ipopatoria u usyuenne yueoHoro VVK-1.1,1.2,1.3
N MaTepuasa JIEKIHOHHBIX 1 PAKTHIECKHX BYK-1112 1.3
3aHITHIA.

OECKOHEYHO Mallble

GyHKIMH

11 |Tema 11. 1-13

[TpopaboTka 1 u3yueHue yueOHOro 3VK-1.1,1.2,1.3

PackpsiTue

MpeeTbHBIX MaTrepualia JIEKIIMOHHBIX U IIPAKTUYECKUX VVK-1.1,1.2,1.3

p 3aHATHIL. BBITIONHEHHE TOMAIITHETO BVK-1.1,1.2,1.3
HEOTpeIeJIeHHOC-
N 3aganus Ne 7

Tel

12 [Tema 12. 3VK-1.1,1.2,1.3 1-13
Hucnosble [IpopaboTka 1 u3yueHue yueOHOro YVK-1.1,1.2,1.3
I10CJIEI0OBATEIIb- MaTepualia IpakKTHYECKOTO 3aHATUSA BYK-1.1,1.2,1.3
HOCTH

13 [Tema 13. 3VK-1.1,1.2,1.3 1-13
At L e I e | AL 1
snddepentman pHe H p BYK-1.1,1.2, 1.3

3aHITHA.
byHKIIH

14 |Tema 14. 1-13
CocraBnenue [IpopaboTka n m3ydeHne yaeOHOTO 3VK-1.1,1.2,1.3
ypaBHEHUH MaTepualia JISKIIMOHHBIX U IPAKTUYECKUX YVK-1.1,1.2,1.3
KacaTeJIbHBIX U 3aHATHI. BBIOIHEHNE IOMAIIIHETO BYK-1.1,1.2,1.3
HOpMaJeH. 3amanus No 8

I'panuent pyHKIumn
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15 |Tema 15. 1-13
HUccnenosanue
XapaKTEPHBIX 3VK-1.1,1.2,1.3
CBOWCTB rpaduka 3 [TpopaboTka u U3y4eHue yaeOHoro VVK-1.1,1.2,13
GbyHKIMH MaTrepualia JISKIIMOHHOI'O 3aHATHS BVYK-1.1,1.2,1.3
MeToJaMHu
MaTEeMaTHYECKOTO
aHaIm3a
16 [Tema 16. 1-13
[lepBooOpa3Hasi. 3VK-1.1,1.2,1.3
HHTErpai, ero p N H P BVYK-1.1,1.2,1.3
. 3aHATHUH.
cBorcTBa. MeTobl
WHTETPUPOBAHHUS
17 |Tema 17. [IpopaboTka 1 u3ydeHue yueOHOro 11121 1-13
Heonpenenennsrit MaTepurana JeKIIHOHHBIX 1 MPAKTHIECKUX f}i’}f( 1112 1'§
HWHTErpai oT 2 3aHaTUN. BrinosHeHne qoManiHero A
o BYK-1.1,1.2,1.3
anreOpanvyeckoi 3aganus Ne 9. IIpoxoxxeHre TeCTHPOBaHUS
Ipoou 10 Bompocam pyoeskroro tecta No 2
18 |Tema 18. [IpopaboTka u u3ydeHue yueOHOro 3}5{};1111 ig ig 1-13
OnpeneneHHbli 3 MaTepuasa JIEKIHOHHbIX 1 NPaKTHIECKHX BVK-1.112 13
WHTETpal 3aHITHH.
19 Tema 19. 3VK-1.1,12,1.3 1-13
IIpopaboTka u U3y4ueHue yaeOHOro VVK-1.1,1.2,1.3
HecoOcTBenHbIe 3
MaTepHralia IPakKTHYECKOT O 3aHATUSA BVYK-1.1,1.2,1.3
WHTETPAITBI
20 | Tema 20. 3VK-1.1,1.2,13 1-13
[Tpunoxxenus 3 [IpopaboTka u nzydeHue yaeOHOTo VVK-1.1,1.2,1.3
OTIPEICIICHHBIX MaTepHhaa MPaKTHIECKOrO 3aHsTHSI BVK-1.1,1.2,1.3
WUHTETpasioB
HToro: 45

4.1.5 UnTepakTUBHBbIE (POPMBbI 3aHATHI — He MPETYCMOTPEHbI y4eOHbIM IIAHOM

4.2 VYdyeOHO-MeTOaMYecKOe U HHPOPMALMOHHOE 00ecnedeHHne TUCIUTLTUHBI

4.2.1  Jlureparypa

Martemaruka : yue6. nocodue / FO.M. Jlanunos, JL.H. XKyp6euko, I'.A. Hukonora, H.B. Hukonogra, C.H.
Hypwuesa ; nox pen. JI.H. XKyp6enko, I'.A. Hukonosoii. — M. : UHOPA-M, 2019. — 496 c. — (Bsicmiee
obpasosanwue: bakanaspuar). - Pexxum moctyma: http://znanium.com/catalog/product/989799
MaremaTuka B IpuMepax u 3aaaqax : yued. nocooue / O.M. ertsapesa, JI.H. XKyp6enko, I".A.
Hukonosa, H.B. Hukonosa, C.H. Hypuesa. — M. : UH®PA-M, 2019. — 372 c. — (Briciiee
obpasosanwue: bakanaspuar). - Pexxum moctyma: http://znanium.com/catalog/product/989802

64 nexunu o matemaruke. Kaura 1 (mexrum 1-39) [Dnexrpornsiii pecype]/ B.11. Baxnaes [u np.].—

OneKkTpoH. TekcToBble aHHble.— Hiknuit HoBropon: Hmkeropoackuit rocyaapcTBeHHbII
ApXUTEKTYPHO-CTpOUTENbHBINA yHUBepcuTeT, DbC ACB, 2012.— 284 ¢.— Pexum goctyna:
http://www.iprbookshop.ru/15973.html.— DBC «IPRbooks»

64 nexuuu o matemaruke. Kuura 2 (ekiuu 40-64) [ Dnextponusiii pecypc]/ B.I1. Baxknaes [u ap.].—
OneKTpoH. TekcToBble faHHble.— HkHuit Horopon: Hmkeropoackuil rocyaapcTBEHHbIN
apXUTEKTYpHO-CTpouTeNbHbIN YHUBepcuTeT, I6C ACB, 2012.— 199 c.— Pexum ngoctyna:
http://www.iprbookshop.ru/15974.html.— 3bC «IPRbooks»

BbazoBrie paznensl MatemaTHky Uit OakanaBpoB B cpeae MATLAB: yue6Hoe nocobue / [11oxoTHUKOB
K.D. - M.:HUL| UH®PA-M, 2018. - 571 c.: 60x90 1/16. - (Bricuiee obpa3oBanue) ISBN 978-5-16-
106604-1 (online) - Pesxum moctyna: http://znanium.com/catalog/product/966048
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6. Amnameesa E.A. Marematrka. Yacts 1 [DnekTpoHHBIH pecypc]: yueOHOe mocodue/ Anameesa E.A.—
DeKTpOH. TeKCTOBbIe AaHHble.— Camapa: [10BOIKCKHI TOCYyJapCTBEHHBI YHUBEPCUTET
TeJleKoMMYHHKauui u naopmaruku, 2016.— 196 ¢.— Pexum moctyma:
http://www.iprbookshop.ru/71851.html.— 3BC «IPRbooks»

7. AnameeBa E.A. Maremaruka. Yacts 2 [DneKTpoHHBIH pecypc]: yueOHOoe mocobue/ AnamieeBa E.A.—
OnekTpoH. TekcToBble naHHbIe.— Camapa: IIOBOIDKCKME  TOCYHapCTBEHHBI  YHHBEPCUTET
TEJIEKOMMYHHKAITHHA u WH(POPMATHKH, 2017.— 166 c— Pexum JOCTYyTIA:
http://www.iprbookshop.ru/75383.html.— DB5C «IPRbooks»

8. COopHuk 3a/1a4 u ynpakHeHu# o mareMatuke. Yacte 1 [D1eKTpoHHBIH pecypc]: yueOHOe mocolue st
By30B/ B.H. Heiitmapk [u ap.].— DnexTpon. TekcToBble nanuabie.— Hmkauit HoBropoa: Hmkeropoackwii
roCyJapCTBEHHBINA apXUTEKTYpHO-CTpouTenbHbIN yHuBepcutet, ObC ACB, 2016.— 105 ¢.— Pexum
moctyma: http://www.iprbookshop.ru/80835.html.— 9bC «IPRbooks»

9. COopHHK 33124 ¥ YIpa)XHEHUH 110 MaTeMaTuke. YacTb 2 [DNeKTpoHHBIH pecypc]: yueOHoe mocobue s
By3oB/ C.II. TopbukoB [um ap.]— OnekTpoH. TeKkcToBble paHHble.— Hwknuii Hosropon:
Hmxeropoackuii rocyZapCcTBEeHHBIN apXUTEKTYpPHO-CTpouTeNbHBIN yHHBepcuTeT, ObC ACB, 2017.— 71
Cc.— Pexxum moctymna: http://www.iprbookshop.ru/80836.html.— DBC «IPRbooks»

10. KouerkoBa U.A. Marematuka. [Ipaktukym [DnekTpoHHbIH pecypc]: yueoHoe nmocooue/ Kouetkora 1.A.,
Tumomko K.M., Cenesenp C.J.— DnekTpoH. TeKCTOBbIe AaHHbIe.— MHuUHCK: PecmyOnukaHCKuid

WHCTHTYT TpodeccuoHansHoro obpasoBanms (PUIIO), 2018.— 505 c.— Pexum pmocryma:
http://www.iprbookshop.ru/84874.html.— 3BC «IPRbooks»

422 Y4eOHO-MeTOANMYeCKHE MATEPHAJIBI U TOCO0HS, HOPMATHBHBIE TOKYMEHTHI

11. YuebHO-MeTOAMUECKOE [TOCOOHE O AucHMIUINHE MaTteMaTuka. MateMaruyeckuii anaius. Yacrts 1
[DmexTponHBIH pecypc]/ — DIeKTpoH. TEKCTOBBIC JaHHBIE.— M.: MOCKOBCKHI TEXHUYECKUI
YHHUBEPCUTET CBsI3U B UHPopmaTku, 2016.— 26 ¢.— Pexxum mocrymna:
http://www.iprbookshop.ru/61491.html.— 3BC «IPRbooks»

12. YueGHO-MeToamueckoe mocodue mo quciumminHe Matemarnka. YacTts 2 [DnekTpoHHBIN pecypc]/ —
DNEKTPOH. TEKCTOBbIC JaHHbIe.— M.: MOCKOBCKHH TEXHUYECKUH YHHUBEPCUTET CBSI3U M HHPOPMATHKH,
2016.— 28 ¢.— Pexum moctyna: http://www.iprbookshop.ru/61492 . html.— DbC «IPRbooks»

13. Maremaruka B mpuMepax u 3agadax: Yueonoe nocooue/Kypoenko JI. H., Hukonosa I'. A., Huxonosa H.
B., Hertspesa O. M. - M.: HUL| UH®PA-M, 2016. - 372 ¢.: 60x90 1/16. - (Briciiee oOpa3oBaHue:
bakanaspuar) (Ilepemnér) ISBN 978-5-16-011256-5 - Pexum nocryma:
http://znanium.com/catalog/product/484735

4.2.3  CoBpemeHHble HpodeccuoHalbHbIe 0a3bl NaHHBIX M HMH(OPMAIMOHHBIE CIIPABOYHBIE
CHUCTEMBI - DJIeKTpoHHO-0nbmoTeuHas cucrema «IPRbooksy.

Y4eOHO-MeToIuUecKOe U HHPOPMAIIMOHHOE 00CCIICUeHHE TUCIIUIUTMHBI COOTBETCTBYET
6ubnmuoreynomy ¢onny CI'Y

— 7»7’":4},/
é"'/?"",:-j
— L=

3aB.0nOIHOTEKOMN Mpeicuna E.C.

/ AfI0ANUCH

4.3 ®opMmbl U cofepKaHMe TeKYIeH U MPOMEeKYTOYHOH aTTecTaluu N0 AUCHUIINHE

Tekymas arrecranus 1o AUCHUIUIMHE «MaTeMaTHKa» OCYIIECTBIAECTCS B (OpMe HPOBEACHUS YCTHOTO
orpoca, JByX PYOEXKHBIX TECTOB, OTYETOB IO BBIMOJHEHHUIO JOMAIIHUX 3afaHuii. DopMa MpOMeKyTOYHOU
aTTeCTalMy — SK3aMeH.

OLleHOYHBIE CPEJICTBA MO TUCUUIUIMHE COACPKAT:

—BOMPOCHI JIJIs1 YCTHOTO OIPOCa;

— pyOeXHBIE aTTeCTallMOHHO-THarHocTudecKkue TecThl No 1, Ne 2;
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— JIOMalTHue 3aJaHus 1Mo TeMaMm: «Marpunb», «CHUCTEeMBbl JMHEHHBIX YpaBHEHUN», «BekTopel M mx
npwioxeHus», «lIpsMas u mrockocTsy, «Kpusble 2-ro mopsaka», «Cynepmosumus QyHkmui. Todku pa3psiBa
dbynaxmity, «[penensy, «luddepernupoBanuey, «HeonpeneaeHHbIC HHTETPATBI;

— DK3aMEHAIlMOHHBIE BOIIPOCHI;

— KOMIUIEKT SK3aMEHAIlMOHHBIX OWIIETOB.

CojaepxaHue MaTepuaioB A TEKYIIEH W MPOMEXKYTOYHOM aTTecTallu MO NUCUUIUIMHE MPUBEICHBI B
npujaraeMoMy K JaHHo# padodeit mporpamme @OC 1o AMCIUTUIHHE.

DK3aMEHAIMOHHBIE BOIPOCHI

1. MaTpunpl: OCHOBHBIE TMOHATHS, oOmnepanuu Haa Marpuuamu. CBoiicTBa MaTpull. OIeMEHTapHbIE
npeoOpa3oBaHMs CTPOK MaTPHIbl. DKBUBAICHTHBIE MAaTPHIIBI.

2. Onpenenurenu. CBONCTBA OIpEACIUTENEH, afOPUTMbBI BBIYHCICHUS omnpenenureneii. CoOCTBEHHBIE YHCIIa
KBaJI[paTHON MaTpHIIbI.

3. Munopel Matpunpl. basucHele MuHOpBL [TaBHBIE MHUHOPBI KBaApaTHOH Marpuilbl. MHUHODPBI 3JI€MEHTOB
KBaJpaTHON MaTpulbl. AnreOpandeckue JOMOJHEHUS 3JIEMEHTOB KBaAPATHOW MaTPHLIBL.

4. OOparnas matpuna. Heobxoaumoe u 10CTaTOYHOE YCIIOBHE CYIIECTBOBaHMS 0OpaTHOW Marpuilsl. IIpoBepka
NPaBUIBHOCTH HAaWJEHHOW oOpaTHOM Marpuibl. MeToabl pacueTa OOpaTHOM MaTpuubl (MaTpPUYHBIA U C
MTOMOIIIBIO aNTe0pandecKuX JTOTOTHCHHU).

5. Paar wmarpumpl. MaTpu4HBIE W MHUHOPHBIA METOJBl HAXOXKIEHHUS paHTa MaTpUIBL. BBIPOXICHHBIE H
HEBBIPOKICHHbBIE MAaTPHIIBIL.

6. Meroapl pemieHHsT JTHUHEHHBIX anreOpamueckux ypaBHeHunid. Teopema Kponekepa-Kamemnmu. basuchoe
peleHne B ciay4ae OECKOHEUHOT0 YHCIIa PELICHUH CUCTEMBI JINHEMHBIX aareOpandeckux ypaBHEHUH.

7. 3amaHue KOOpPAWHAT TOYKH B MPSIMOYTOIBHOW JEKapTOBOM cucTeme KoopauHaT. KoopmuwHaTel pamnyca-
BEKTOpa, MPOBEICHHOTO B TOYKY M(X; y; Z), M €ro pasjioKCHHE MO OpTaM JIEKapTOBOH CHUCTEME KOOpHMHAT.
Hanpapnsiome KocHHYChl Kak NMPOEKIMH €IUHUYHOIO pajJnyca-BeKTOpa HAa KOOPAWHATHBIE OCH JEKapTOBOU
CUCTEMBI KOOPJUHAT.

8. 3ajaHue KOOpAWHAT TOYKM B TONSIPHOH CHCTEME KOOPIMHAT HA IUJIOCKOCTH, B IMIMHIPUYECKOH W
c(hepHrUeCKOM CUCTEMax KOOPIUHAT.

9. CBoOonHBIE BEKTOpHL. YCJIOBUS paBEHCTBA BEKTOpOB. KoymHeapHble M KOMIUIAHAPHBIE BEKTOPBI.
Koopaunatnoe mnpencraBieHue BekTOpoB. JlnuHa Bektopa. HyneBodl BekTtop. EaMHMUYHBIL  BEKTOp.
HopmupoBaHHbIi BeKTOp. JIMHEWHBIE Onepaliy HaJ, BEKTOPAMH.

10.CkansipHoe, BEKTOpPHOE U CMEIIAaHHOE MPOW3BeNeHHe BEKTOpOB. (CBOHCTBA MPOW3BENCHUI BEKTOPOB.
Heobxonumoe W 10OCTaToOYHOE YCJIOBHE OPTOTOHAJIBHOCTH BEKTOPOB. AsreOpandeckas W TeoMeTpHuecKas
MIPOEKILIMU BEKTOpa Ha APYTOM BEKTOP.

11.Cuctembl TUHEHHO 3aBUCHMBIX M JMHEMHO HE3aBHCHUMBIX BEKTOpOB. [Ipm3Hak nMHENHHOW HEe3aBUCHUMOCTH
BEKTOPOB. basuc 1 pazMepHOCTh BEKTOPHOTO IPOCTPAHCTBA.

12.Paznoxenne BekTopa mo Oasucy. AdQuHHAsS KOCOYroibHas cucteMa KoopAauHaT. KoopJwHaThl TOYKH Ha
KOOPJIMHATHOMN TJIOCKOCTH M B TPEXMEPHOM MPOCTPAHCTBE B aQUHHON CHCTEME KOOPIUHAT.

13. AddunHBIE IPe0Opa30BaHUs TUIOCKOCTH U X CBOWCTBA.

14.®opmynbl peoOpa3oBaHus IEKaPTOBBIX KOOPAWHAT (PUKCHPOBAHHOM TOYKM Ha IJIOCKOCTH HPU HOBOPOTE
KOOPAWHATHBIX OCEIl MCXOJHON CHCTEMBI Ha YToJ [ | ¢ coXpaHeHHeM Haudajia KOOpAUHAT.

15.T'omeoMop(HBIE TOTIONIOTHYECKHE TPE0OPA30BAHUSI T€OMETPHUIECKUX (PUTYp U Tell.

16.3apanune npsiMOi Ha TIOCKOCTHU: olliee, KAHOHUYECKOe, HOPMAJIbHOE, ITapaMeTPUIECKUe ypaBHEHUS IPSIMON;
ypaBHEHUE MPAMO, IPOXOASIIEN uepe3 ABe 3aJaHHble TOUKH; YpaBHEHHUE MPSMON, TPOXOAAIIeH yepes 3aJaHHYIO
TOUYKY MEpHEHAUKYJISIPHO JaHHOMY BEKTOpPY; YpaBHEHHE MPSIMON B OTpe3Kax; ypaBHEHHE NMPSIMOU C YTJIOBBIM
KOA(PUITUSHTOM.

17.3ananne TUIOCKOCTH M TPSIMOM B TPEXMEPHOM MPOCTPAaHCTBE. YpaBHeHHE oOTpe3ka AB mpsmoit B
MIPOCTPAHCTRBE.

18.Haxoxnenue yriia Mexay MNpsSIMBIMH, MEXAY NPSAMOH M IJIOCKOCTBIO, MEXKIY IUIOCKOCTSIMH. Y CIIOBUS
NapauIeIbHOCTH U OPTOTOHAIBHOCTH JIBYX IMPSMBIX, IPSAMOM U IUNIOCKOCTH, ABYX MJIOCKOCTEM.

19.PaccTosiHrie MeXIy TOYKAMH Ha MPSIMOHM, MEXIY TOYKOW M TMPSAMOHN, MEXKIY TOYKOW M IUIOCKOCTBIO.
YpaBHeHns OMCCEKTPHC JUTA IBYX MPSAMBIX Ha IUIOCKOCTH. [leneHne oTpe3ka TOUKOW Ha JIBa OTpe3Ka B 3aJJaHHOM
OTHOIIEHUY X JJIUH.

20.KpuBbie BTOpOro mopsiaka, UX oOiiee ypaBHeHue. OmnpejeNieHHe THUIAa KPUBOH 1O OOIEeMYy YpaBHEHHIO.
[IpuBeneHne KPUBBIX BTOPOTO MOPSIIKA K TJIABHBIM OCSIM.

21.KpuBble BTOPOTO MOpsIKAa KaK reOMETPHUUECKOe MECTO ToueK. KaHOoHMYeckue ypaBHEHHUS! KPUBBIX BTOPOTO
MOPSKA, OCHOBHBIE NTAPAMETPHI ITUX KPUBBIX.
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22.T1oBepXHOCTH BTOPOTO NOPAAKA, X KAHOHUYECKUE YPABHEHUSL.

23.1lunuHapuveckre U KOHMYECKHE TIOBEPXHOCTH, TOBEPXHOCTH BPAILICHHUSI.

24.OnemenTtapubie GyHKuun. I'paduku npoctedmmx 31eMeHTapHbIX GyHKIUH. KoMmo3uuus QyHKIHiA.
25.1Ipenen ¢pynxunu. HempepslBHOCTH (yHKIMM B TOuke M Ha mHTepBajie. Kiaccudukamms Todek paspbiBa
(dyskiuH. beckoHEYHO ¥ OECKOHEUHO MaJibie (QYHKIIUH.

26.MeToapl BBHIYMCIICHUS TpeAeioB (PYHKIMHU, B T.4. HCIONB3YsS MPUEMBI PacKpbITHa HeompeneneHHocter 0/0,
G, Ch =11, 00000, 10, 00, 110,

27.Yucnosble 1mociemoBaTeabHOCTH. Ilpemen 4YMCIOBOH IOCIeAoBaTebHOCTH. Teopema Beliepiurpacca
(moctaTouHOE YCIOBHE CYIIECTBOBAaHHMSA IIpe/eia YHUCIOBOM mocienoBaTenbHOcTH) CBOMCTBAa MpeaenoB
YHCIIOBBIX [TOCIEA0BATEIbHOCTEN.

28.TIpousBoanas GyHkIH. OCHOBHBIC CBOWCTBA MPOU3BOAHBIX. [IpON3BOIHBIE CIOKHBIX QYHKITHH.
29.TIpousBojHbie BhIcIIero nopsaka. [Ipasuio Jlomurans. YacTHeie Mpou3BoHbIe GYHKIIUH ABYX IMEPEMEHHBIX.
Huddepenuman ¢ynkuun. IlpousBoanHas ¢GyHKIUM OAHOW NEPEMEHHOW, 3aJaHHON B MapaMETPUUECKOH H
HEsSBHOU (opMme.

30.YpaBHeHHe KacaTeIbHOW U HOpMAITK K KpuBoit B Touke M(x0; y0), 3amanHoi ypaBHeHreM y = y(X) u F(X, y) =
0. HopManbHBI# BEeKTOp K MOBEPXHOCTH. YpaBHEHHE KacaTeIbHOH IUIOCKOCTH M HOpManu B Touke P(x0, y0, z0).
I'papuent ¢pynkunu z = z(X, y).

31.HaxoxaeHne TOYEK JIOKATBHBIX JKCTPEMyMOB, TOYEK Iepernda KpuBOH. BepTukanbHble, HAaKIOHHBIE U
TOPU30HTAIBHBIE ACUMIITOT KPHUBOM.

32.IlepBoobpa3Has. HeonpeneneHHbIil HHTETpa, ero CBOWCTBAa. MeTo bl MHTErPUPOBAHMUSL.

33.UnTerpain ot anredbpandeckoit 1poom.

34.0Omnpenenennsie naTerpansl. @opmyna Hetorona-Jletioanma. HecoOCTBEeHHBIE HHTETPATBL.

35. IIpunoxeHus onpeeNeHHbIX HHTETPaIoB.

5 YCJI0BUsA OCBOEHUA U PEAJIM3ALIMU INCHUTTJIMHBI

5.1 MeTtoauyeckue peKOMeHAalMU 00yYAIOIMMCS 110 H3YYeHUI0 THCIUTITTHHBI
Kommiekc pekomMeHIauuii 1 pa3bsCHEHUM, MO3BOJISIOMUX O0y4YaroIMMCsl ONTUMalIbHBIM 00pa3oM
OpraHu30BaTh MPOIECC HM3YYCHUS JaHHOW JUCHUIUIMHBI, CEIrMEHTHPYETCS 10 BHIAM Yy4eOHO-
[IO3HABATEJIbHOM JESITEIbHOCTH CTYACHTOB.

(st nucnunmg, Haxoasmuxcs B cnucke GII10)

[IpomexyTouHast aTrrecTanuss MOXeET ObITh BBICTABICHA CTYACHTY IO pe3yjbTaTraM TeKyllel
arrectanimi ¥ (WIM) 1O pesynbrataMm ¢enepanbHoro uHTEpHET TectupoBanus (DOIIO, uHTEpHET
TPEHaXEPHI).

1) Mertoanyeckne peKOMEH/IAIMH MO0 YIYeOHOI 1eATeILHOCTH HA Ay TUTOPHBIX 3aHSITHSX.

YroObl OCBOMTH Y4eOHBINH MaTepuasl y4eOHOH NUCLUIUIMHBL, HEOOXOAMMO PETYJISIPHO MOCENaTh
BCE 3aHSATHs, HE OMa3/bIBaTh K Haydaldy 3aHATHI U 00s3aTEIbHO KOHCIEKTUPOBATh JIEKIIMU U y4eOHO-
METOJMYECKHE PEKOMEHJAMKM Ha NMPAKTUYECKUX 3aHATHAX. JIeKuMn naroT 3HaHUSA, KOTOpBIE IOAYAC
HEBO3MO)KHO HAWTHU JlaXKe B Jy4IIUX yueOHuKax. HeBO3MOXHO JOCIOBHO 3aKOHCIEKTUPOBAThH BCE, UTO
TOBOPUT IPENOAABATEND, T0O3TOMY CIEAYET IOCTapaThCs BBIIEIUTD, 3aIIMCaTh OCHOBHBIE IOJIOKEHUS,
U7eH, BBIBOJBI, MOHATH JIOTMKY YydeOHOro Marepuana, u3JaraeMoro mpemnojasareneMm. [lpu
KOHCIIEKTUPOBAHNU JKEJATEJIbHO HCIIOJIB30BAaTh IOHSATHBIE JUISI KOHCIEKTUPYIOLIEro CTYZEHTa
COKpAIIIEHUS U YCIIOBHBIE 3HAKHU.

Bo BpeMs mpakTUYecKHX 3aHATUH HEOOXOIUMO MPOSBIATH MPOJYKTUBHYIO aKTUBHOCTb, OTBEYATh
Ha BOMPOCHI IIpenoaBaTess, HoKa3blBaTh CIIOCOOHOCTh CAMOCTOATEILHOTO MbIIIIIEHHUS. PexomMeHyercs
BbIpaboTaTh B cebe MPUBBIUKY NMPOCMATPUBATh, IEPEUUTHIBATH Tepe/l HOBOM JIEKIMEeH U MPeCTOAIINM
MPAKTUYECKUM 3aHITHEM TEKCT IPEIbIIyIIEH JIEKIIUH.

Ecnu BO3HUKAIOT BOMPOCHI, HEOOXOIUMO 00paIaThCsi 32 KOHCYJIbTALUSAMHU U Pa3bsICHEHUSIMHU K
IIPENo/IaBaTelio.

2) Meroanyeckne peKOMeHIAINU CTYAeHTAM 10 OPraHU3alMN CAMOCTOATEIbHONH PadoThI
10 M3YYEHHIO JIUTEPATYPHBIX HCTOYHHKOB.

CamocrosTrenbHas paboTa 00s3aTeNbHO BKJIIOYAeT, B TIEPBYIO OdYepelb, H3yuYeHHE W
CUCTEMAaTH3alMI0 3aKOHCTIEKTUPOBAHHOTO Y4eOHOT0 MaTepralia JEKIIMOHHbBIX U IPAKTUYECKUX 3aHATHH,
HNOJATOTOBKY K MPEACTOSIIEH JEKIUU M K OYepeHOMY IpakTHueckoMmy 3aHsThio. C menpio Oonee
INIyOOKOrO OCBOEHMSI T€Mbl JUCHUIUIMHBI, KOHCIEKTBI CIEAYeT MAOMOJHATh M JopadaTeiBaTh s
0000111eHNsT U KOHKpPETH3allui, UCIOJb3ysd PEKOMEHIyeMYI0 IpernoiaBaTesieM yueOHO-MEeTOANYECKYIO
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nuteparypy u Matepuer-pecypcsl. [101€3H0 cocTaBiIsATh T€3aypyC OCHOBHBIX OMPEACICHUM, MOHITUI 1
TEPMUHOB. Pa3BUTHIO HaBBIKOB CaMOCTOSITEILHONH paboOTBl CHOCOOCTBYET aHANIMW3 BO3MOXKHOCTH
UCIIOJIb30BaHUS HOBBIX 3HAHUH JIJIs PEIIEHUS] CHTYaTUBHBIX U IPOPECCHOHATIBHBIX 3a/1au.

IIpn n3ydyeHun nucuuILIMHbL «MareMaTukay CiaeAyeT ydecTb ee IPUKIaAHOW Xapakrep. Y MEHHE
UCIOJIb30BaTh METOJbl U aNrOPUTMbl MaTE€MaTHYECKOW JIOTMKH, aHajdu3a, JIMHEHHON anredpsl U
AQHAINTUYECKOM TI'EOMETPUM [UIsl TNPOEKTHUPOBAHUS M MOJAEIMPOBAHUS IO3BOJIUT ONTHMU3UPOBATH
IPUHUMAEMOE pelIeHue B NMPOo(eCCHOHAIBHON JEATEIbHOCTH, U30€XKaTh JTOMOJIHUTEIbHBIX H3AEPIKEK,
HOBBICHTH IPOU3BOIUTEIHHOCTD TPYAA U 3P (PEKTUBHOCTH NCIIOIB30BAHUS PECYPCOB.

CamocrosTenbHas paboTa BKJIIOYAET BBIIOJIHEHHWE JOMAIIHMX 33JaHUNd M IOATOTOBKY K
PYOE)KHOMY TECTHPOBAHHUIO U K K3aMEHY .

3) Meroauyeckne peKOMEeHIAMH N0 MOATOTOBKE IOMAIIHUX 3aJaHHUIA.

JlomaniHue KOHTPOJIbHO-TPEHUPOBOYHBIE 33JJaHUS CJIENYET BBINOJIHATH YETKO B COOTBETCTBUH C
IUITAHOM, METOJAMYECKMMH PEKOMEHAALUAMHI U aIrOpUTMaMHU, CPOPMYJIMPOBAHHBIMU IPENO/IaBaTENEM.
OdopmiieHne caMOCTOSATENFHOW PabOThl MOXKHO BBINOJIHATH B PYKOIMCHOM BHJIE Pa300pPUMBBIM
HIOYEPKOM HJIH B 1e4aTHOM Buze (rmporpamma Word, mosst o 2 cM, Kerib 14, moiryTopHBbIil HHTEpBa).

[Tpy BBHIMONHEHUH JTOMAIIHETO 33JaHHUs CTYICHT JOJDKEH MPOJEMOHCTPUPOBATh MPUOOPETCHHBIC
UM KOMIIETEHLMH, IOKa3aTb yMEHHUE JIOTMYECKH 00pabarhiBaTh y4eOHBIH Marepual, peaau30BaTh
UHIUBUAYAIbHBIA ~ TOAXOA K  CHUTYallMOHHOMY  MOJEIMPOBAHHUIO, TPOSIBUTH  CIIOCOOHOCTD
CaMOCTOSITEJIBHOTO aHAJIN3a aJIcKBaTHOCTA MAaTEMaTHUECKON MOJEIIN PELLIEHUIO TOCTABJICHHOU 3a1a4H.

4) MeToauuyecKue peKOMEHIAIHH CTYIEHTAM MO0 MOATOTOBKE K Py0e:KHOMY TeCTHPOBAHHIO
U MIPOMEKYTOYHOM aTTecCTAlMH.

[Tpy moAroToBke K pyOEKHOMY TECTUPOBAHUIO U K MPOMEXKYTOYHOW aTTECTALIMU HEOOXOIUMO

HOJY4YUTh Yy IperojiaBaTels MepeyeHb AUJAKTHUECKUX eIUHMIl 0a3bl 3HAHWHM M TUIIOBOE COJEpXKaHME
3a/laHui 110 IPOBEPKE HABBIKOB U MPAKTUUECKUX YMEHUH MO JUCLUILIUHE.
Ha osk3ameHe cTyZneHT IOJDKEH IOKa3aTh 3HAHUE COAEP)KAHMSA IPEIMETa, TEPMUHOJIOIMHM, YMEHHE
CcBOOOJTHO omepupoBaTh €i0. [Ipy MOArOTOBKE K JK3aMEHY CTYAEHT JOJDKEH HUMETh B BHIY, YTO
HEKOTOpbIE BONPOCHI, BKIIOYEHHbIE B 3K3aMEHALIMOHHbIE OMJIETHI, BBIHOCATCS HAa CaMOCTOSTENIBHOE
uzydyeHue. Ecnu cTyaeHT mpu oTBeTe Ha BONIPOCHI 3aTPYAHSAETCS C CAMOCTOSATEIbHBIM H3JI0KEHUEM
MaTepuaia, Ieaaror UMeeT IpaBo 3aJaTh €My psJ BOIIPOCOB, CTUMYJIMPYIOIIUX CTYAEHTOB K IOJIHOMY
BBICKA3bIBAaHUIO 110 JAHHOW T€MeE, B CIIy4ae, €CJIM OTBEThl Ha 3TU BOIPOCHI HCUEPIIBIBAIOT TEMY, OLICHKA
3a OTBeT He cHIKaeTcs. OTBEThI CTYIEHTOB JIOJKHBI COOTBETCTBOBATH CYTH BOINPOCA, OBITh JOIMYECKH
BBICTPOCHHBIMH, JIOKA3aTEIbHO PACKPBIBaTh OTHOIIEHHE OTBEYAIONIETO K H3JaraeMoil mpobieme,
BBISBJISITH JIMUYHYIO TOUKY 3pEHHS HA UCIIOJIb30BAHUE TE€X WM MHBIX MOJOXKEHUI TEOPETUUECKOTO Kypca
B IIPAKTHUYECKOH pabore.

5.2 Oprannsanus caMoCTOATENbHON Pad0ThI CTYICHTA 110 JMCIHIIJIHHE

CamocTtosTenpHas paboTa CTyACHTa SBISETCS KIIOYEBOW COCTaBISIONIEH yueOHOTO mpoliecca,
KOTopasi ompenenser (OpMUPOBaHHWE HABBHIKOB, YMEHHM W 3HAHUN, MPHEMOB IO3HABATEIHHOM
JIEATETLHOCTH M 00eCTIeYMBaET MHTEPEC K TBOPUECKOU padoTe.

Opranu3zaiys caMoCTOSITENIbHON pabOoThl CTYIEHTOB OCYILECTBIISIETCS 10 TPEM HAlpaBICHUSIM:

— OmpeJesieHue LeNd, TPorpaMMBbl, IJIaHa 3aJaHUs WIH paboThI;

— CO CTOpPOHBI IIpEnoAaBaTesisi CTyJIeHTY OKa3bIBae€TCsl NMOMOIb B TEXHUKE M3YUYEHUs MarepHaa,

noa00pe NUTEPaTypsl A5l 03HAKOMIICHHS! U BBITTOJIHEHHS! TOMAIIIHETO 3aaHus;

— KOHTpPOJIb YCBOEHUS 3HaHWM, MPUOOPETEHHS HAaBBIKOB M0 JAUCIMIUIMHE, OLIEHKA BBIMOJIHEHHOMN

CaMOCTOSITENIbHOU PaOOTHI.

Jns oOecniedyeHus BBIMOJIHEHHUS] CaMOCTOSITENIbHOM paboThl MO AucuuIuiMHE «MaTemaThKa»
CTYAEHTBI 00ECTIeYNBAIOTCS:

»  OCHOBHOI U JIOTIOJTHUTENILHON yueOHO!, y4eOHO-METOANYECKON M CIPAaBOYHOH JTUTEPATypOid;

»  pa3IaTOYHBIM CIPAaBOYHO-METOJMYECKUM MaTEPUAIOM;

» KOMIUICKTOM WHIUBHIYaIbHBIX 33JaHHH 10 JIOMAlIHUM KOHTPOJIbHO-TPEHHPOBOYHBIM
pabotam;
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» JIOCTYIIOM K CPEICTBAM BBIYHCIUTEIBHOW TEXHHKH W HEOOXOAUMOMY IPOTPaAMMHOMY
00ecIeYeHHnIo;

» WHPOPMAIMOHHBIM U HH(POPMAIIMOHHO-TEXHOJIOTHYECKHM PECYPCOM JIJISI CAMOCTOSITEIBHOM
paboThl, B T.4. BO3MOXKHOCTBIO HCIIOJIB30BaHHs TaOIM4YHOro mpomeccopa Excel mis peanmsanus
HEOOXOIUMBIX BBIYHCIICHUI M IpadHUUECKUX [IPE3CHTAIHIA.

B yueOHOM Mpoliecce BbIIEICHO /1Ba BHJIa CAMOCTOSTCILHOW Pa0OTHI:

— ayauTOpHAas;
— BHEayJIUTOPHAs.

AyIUuTOpHas CaMOCTOsATENIbHAs paboTa IO JUCHHUILUIMHE «MaTeMaTuka» BBIIOJIHIETCS Ha
NPAaKTUYCCKUX 3aHATHUAX 10 HEMOCPEICTBEHHBIM PYKOBOACTBOM MPEIOJABaTeNs U 10 €ro 3aJIaHuIo.
BHeayauropHas camocTosTelbHass paboTa BBIMTOIHACTCS CTYAEHTOM IO 3aJaHHI0 IPENoJaBaTelis, HO
0e3 ero HemoCpPEeACTBEHHOIO yuacTus. B  mepuoj BBINONIHEHHUS CTYACHTaMU BHEAyAUTOPHOMN
CaMOCTOSTCIILHOM pabOThl MpEnoJaBaTeb MOXET IPOBOJUTH IPH HEOOXOAMMOCTH KOHCYJIbTAaIlUU
KOHTpOHB CBOGBpeMeHHOCTI/I, IIOJIHOTBI H 3aB€pH_IeHHOCTI/I BBITIOJIHCHU S BHeayI[I/ITOpHOI\/JI caMo-
CTOATEIILHOM PabOTHI OCYIIECTBIISETCA Ha MPAKTHYECKUX 3aHATHAX, WHAMBHIYAIbHBIX W TPYIIIOBBIX
KOHCYJIbTAIHSIX, IPH 3aI[UTE BHIMOJIHEHHON paboTHI, BO BpEMs IIPOMEXYTOYHON aTTEeCTALINH.

3amaHusl Ha CaMOCTOSATEIbHYIO pabOTy MpeABapsrOTCs HMHCTPYKTA)KEM U METOAUYECKUMH
YKa3aHUSAMH IPENOAABATENS 110 €€ BBIIOJIHEHUIO, KOTOPHIE BKJIIOYAIOT LIEJb 3a/aHUs, €T0 COJIEPIKaHue,
CPOKH BBITIOJIHEHHSI, OPUCHTUPOBOUHBINH 00BEM paboThI, OCHOBHBIE TPEOOBAHUS K pe3yabTaTaM paOOTHI,
PEKOMEHJALMK 10 IPUMEHEHUIO COOTBETCTBYIOLIEIO MAaT€MaTH4EeCKOr0 HMHCTPYMEHTapus U
UH(POPMALMOHHBIX TEXHOJIOTUH, KPUTEPUHU OLICHKH.

5.3 Oco00eHHOCTH NPenoJIABAHUA TUCHUATIIAHbBI

[IpenonaBanue TUCUUIUIMHBI, B IEPBYIO OYEPEb, B IPOLIECCE MHTEPAKTUBHBIX 3aHITHI BEAETCS C
IPUMEHEHUEM CIIETYIOIIUX BUA0B 00pa30BaTENIbHBIX TEXHOJIOTHI:

JleKIIMOHHBIE U PAKTHYECKHUe 3aHATHSI — 0a30BbIE HHTEPAKTUBHBIC ()OPMBI 00Pa30BATEIHLHOTO
npoiiecca, MpeayCMOTPEHHBIE IPOTPAMMOM AUCIUIUIMHBI.

Pabora — nccienoBaHue: CTUMYJIMPOBAHUE CTYACHTOB K BbIPAOOTKE HABBIKOB, AJIs
YCTaHOBJICHHS 3aKOHOMEPHOCTEH Ha OCHOBE aHajn3a U 00O0OIIEHHS MTOTYYeHHbBIX 3HAHUH.

[IpoBenenue Bcex BUAOB 3aHATUM (JEKLIMOHHBIE, IPAKTHYECKHE, JIaDOopaTOpHblE U T.A.) MpHU
MPENoIaBaHNM JUCUUIUIMHBI, MPOBEICHUE KOHCYJIbTAllMW, MPOMEXKYTOUHAs M TEKylllas aTTecTalus
BO3MO>KHA C IIPUMEHEHUS 3JIEKTPOHHOI0 0O0yUeHUs U IUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOT .

5.4 MartepuanbHO-TEXHHYECKOe 00ecriedeHne M CUMILTHHbI

IIpu opranuzanuu 3aHATUN, TEKYIIEH U IIPOMEXYTOYHOU aTTECTALIMH C TPUMEHEHUEM
AIEKTPOHHOTO 00YYEHHUS U AUCTAHIIMOHHBIX 00Pa30BATENbHBIX TEXHOJIOTHI HCIIONB3YIOTCS Pa3InyHbIe
3JIEKTPOHHBIE 00pa30BaTENIbHBIC PECYPCHI U OHJIAH CEPBUCHI, B TOM unciie: Skype, Zoom, Big Blue
Button, Moodle, WhatsApp.

[Tpu oO0yuyennn qucruruinHe «MaTeMaTHKa» HE0OXO0AUMO CIIeAYIoIee MaTepUaTbHO-
TEXHUUYECKOE 00ECIICUEHHUE:
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Aynutopus sl IPOBEICHUS Aynuropus obopynoBaHa KOMIIJICKTOM

3aHITHUI JIEKIITMOHHOT'O THUIIA B CIIELIMATTM3UPOBAHHOM, OTBeUaromei BCEM

MPAKTUYECKUX 3aHITUI YCTaHOBJICHHBIM HOPMaM U TPEeOOBaHMSIM ISl yUEOHBIX
3aBefieHUid MeOenpro. OcHaleHa Mpe3eHTAlUOHHOM
TEXHUKOM: MMPOEKTOP WJIM UHTEPAKTUBHAS JOCKA.

Aynuropus 1S 3aHATHH, OOopyznoBaHHe ayIUTOPUIl MOJHOCTHIO OTBEYAET BCEM
MHINBUYyaJIbHBIX W TPYIIIOBBIX YCTaHOBJICHHBIM TPEOOBAaHHMSIM M HOPMAaM Ul Y4eOHBIX
KOHCYJIbTallMH. 3aBesmeHnii. Tak ke BKIIOYEHBI B HCIIOJL30BAHHE

TJTaKaThI, TAOIHUIIBI, HOYTOYK.

KomnbroTepHbIii  Kj1acC, OCHAIIEHHbIA KOMITbIOTEPHOM
TEXHUKOH (paboume Mecra CTYACHTOB C BBIXOJOM B
HNHTepHeT), Npe3eHTAlMOHHONW TEXHUKOW (IIPOEKTOp,
9KpaH, KOMITBIOTEP/HOYTOYK)

AyauTopus sl IPOBEICHUS
CaMOCTOSITEIIbHON PabOThI

AyauTopus [uis TEKyIIeH 1 Criennanu3upoBaHHasi MeOelb, HaTJISIIHBIE TOCOOUSI.
POMEKYTOYHOU aTTEeCTAIlU

CTaHI[apTHOG JIMOCH3WOHHOC ITPOTPpaMMHOC 06ecnequI/Ie:

Microsoft Windows 7 Proffessional, 8 Pro, 8/1 Pro,10 Pro - /loroBop OOKETHOTO YUPEIKIACHUS
Ne491/12 o ot 24.12.2012. JIunen3uonnsiii gorosop Ne BKO 1492/2892 (163/16x) ot 05.04.2016.
Cpoxk neiictus — 05.04.2019

Microsoft Office Professional Plus 2007,2010,2013, 2016. CocraB mpoaykra: Microsoft Word,
Microsoft Excel, Microsoft Power Point, Microsoft Outlouk, Microsoft Publisher, Microsoft Access,
Microsoft One Note, Microsoft Info PatH. JloroBop OromkerHoro yupekaenuss Ne491/12rma ot
24.12.2012. JTuuensuonnsiit gorosop Ne0318100046815000030-0003440-01 (06/16rma) ot 13.01.2016.
Cpok nericTBusi-OeccpodHast JIMICH3US

HpI/I BBIITOJITHCHUHU NPAKTHYCCKUX U CaAMOCTOATCIIbHBIX pa60T, a TaKXC JIAd Hpe?;eHTaHI/Iﬁ OTYCTOB
W KOHTPOJBHOI'O 3JICKTPOHHOTI'O TCCTUPOBAHUA, IIPU HeO6XOI[I/IMOCTI/I, HCIIOJIB3YIOTCA KOMIIBIOTCPHBIX
KJIaCCbl, OCHAIICHHBLIC ICPCOHAJIBHBIMHW KOMIIBIOTCPpAMU (C MMakK€TaMHu IPOrpaMMHOI0 oOecIeyeHus
06]]_[61"0 U CIICOHUAIIM3UPOBAHHOTO HA3HAYCHUS, a TAKXKEC IOOCTYIIOM B I/IHTepHeT) u HpOGKL{HOHHOﬁ
TCXHUKOMU.

CryneHTsl B MOJHOM oOBeMe oOecreueHbl OMOMMOTeYHOW y4eOHOW U y4yeOHO-METOAUYECKOM
muteparypoir. OTaen crnpaBoyHO-OUOIMOTrpadUYecKUX M DIIEKTPOHHBIX cuctem Ouommorexku CI'Y
BKJIIOYa€T B CBOIO CTPYKTYPY UHTAJIbHBIA 3a] 3JEKTPOHHBIX pecypcoB. /[lng MakcumanbHOTrO
YIOBJIETBOPEHUS YNTATEIBCKUX MOTPEOHOCTEN, 0OecTieueHnst 00pa30BaTeIbHOIO Mpolecca OMdInoTeKa
CI'Y mpenocTaBisieT IOCTYN K IMOJHOTEKCTOBBIM TOKYMEHTaM OJIEKTPOHHO-OMOIMOTEUHBIX CHUCTEM
«Jlamb» U «Znanium.comy», a TaKke OJIEKTPOHHON OubinnoTrexe aucceprauuii Poccuiickoi
roCyJJapCTBEHHON OMOINOTEKH.

JIUCTaHIIMOHHAS TOAJEPKKA TUCHUIUIMHBL: JUIsl Tepeladyd JIOMAIlHUX 3aJaHui, oOMeHa
uHopMalMeil C TmpernojaBaTeIeM HCIOJB3YEeTCS DJICKTPOHHAs MouTa Kadeapbl MPHKIAJIHON
MmareMaTuku 1 nHpopMaruku: kafedrapm404@mail.ru, a raxke nuunas e-mail moura npenogaBarens.
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IIn¢p 1 HanpaBJIeHHE TOATOTOBKH
KBanudpukanus (cTeneHb) BbIILYCKHUKA
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MaremaTuka

07.03.01 Apxurekrypa
OakanaBpuar
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AHHOTALUS
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Cocrasurens anHotauuu — Makaposa M.JIL., K.T.H.. goreHr, kad. [IMuld kfé“&f‘ 4,

Oo0mast Tpy10eMKOCTh
aucuuniauabl (3ET / yac.)

Heapb n3yyeHust JUCHUNTHHBI

3/108
[loBpimenne  obOmero ypoBHS  (GyHOAMEHTaTbHOW W MPUKIIAIHON
MaTeMaTHYeCKOM IMOArOTOBKHU CTYACHTOB, PAa3BHUTUC JIOTUYCCKOIO0 H
AIITOPUTMHUYECKOTO MBIIIIJICHUS, (dhopmupoBaHue y CTYIEHTOB

TEOPETUYCCKUX 3HAHUN W MPAKTUYECKOTO OMbITA PEIICHHS THITOBBIX 3a/ad
M0 MATPUYHOM anreOpe, aHATUTHYECKON NeOMETPUH M MaTeMaTHIECKOMY
aHaNIM3y; NPUOOPETCHUS HABBIKOB aHAIMTUYCCKOW O0OpaOOTKHM MacCHUBOB
JIAHHBIX, CAMOCTOSITEIBHOTO TMOCTPOCHUS aJCKBATHBIX MATEMATHUYCCKHX H
UMUTAIMOHHBIX MOJIENICH TMpH  apXUTEKTypHOM M  KOMITO3HIIMOHHOM
MPOSKTUPOBAHUHU, WX HCCICAOBAHUM, JIMATHOCTHMKE W  YUCJICHHOM
IKCIIEPUMEHTUPOBAHUY C MCIIOJIb30BAHUEM COBPEMEHHBIX MH(POPMAIIMOHHO-
KOMITBIOTEPHBIX CPEJICTB U TEXHOJIOTHIt

ConepxaHue TUCUUILTUHBI

Pasneisl IUCIIUILINHEL:
1. Matpuynas anredpa v aHaJTUTHIECKasi TEOMETPHSI
2. OCHOBBI MAaTEMAaTUYECKOI'0 aHAIN3a

®opMupyeMble KOMIIETEHIUU
(KOoabI)

VK-1

Koabl 1 HaMMeHOBaHUe
HHIUKATOpA TOCTHIKCHUSA
KOMIICTCHIUU

'VK-1.1. [lemoHCcTpupyeT 3HaHWE NPUHIUIOB cOopa, oTOOpa U 0000IEeHHs
mH(pOpMaLK, METOAMKM CHCTEMHOTO IMOJAXO[a JJISi PelIeHUs] mpodeccHoHaNIbHBIX

Bagaq
YK-1.2. AHanu3upyeT M CHCTEMaTH3UPYET pPa3HOPOJHbIE JlaHHBIE, OLICHUBAET
bhdekTnBHOCTE Tpolenyp aHauu3a Mpo0ieM W NPUHATHS — pelIeHHud B

podeccrnoHaBbHOM NeaTeTbHOCTH
'YK-1.3 IlpuMeHser HaBBIKH HayJYHOTO TIOMCKAa W IIPAKTHYECKOW pPabOTHI (|
MHGOPMALMOHHBIMU HCTOYHHKAMM; METOAAMHU MPUHSITHS PEIISHUI

HaunMeHnoBaHue TUCHHUILINH,
HE00XOAMMBIX IS
O0CBOEHHMSI TaHHOM
JUCHHUILINHDBI

Her, T.K. nucimminHel u3y4aiores B 1 cemectpe 1 Kypca

Oo0pa3oBaresbHbIC
TEXHOJIOI'nn

HCK]_[I/IOHHLIC " MMPAKTHYCCKUC 3aHATHUA

®opMBbI TEeKyLIEro KOHTPOJIS
ycIeBaeMOoCTH

PY6e)KHOC TCCTUPOBAHUC, YCTHBIﬁ OIIpoC, AOMAIIIHUC 3aJaHUs

DopMa NPOMEKYTOUHOH
arTecTaumuu

DK3aMeH

3aB. kapeapoir [IMull

0

Makaposa 1.JI.
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