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1. HEJIU U 3AJAYM OCBOEHMS JUCUTIIAHBI

1.1 Llenp ocBOCHUS TUCITUATIIINHBI:

— pa3BUTHE COBPEMEHHBIX (POPM MaTEMaTHYECKOTO MBINUICHUS IS (OpMaU3alid |
MaTeMaTHYeCKON MOCTaHOBKHU MPOoeCCHOHATBHBIX 3a/1a4;

— (hopMupoBaHU€ MPEJICTABICHUI O OHATUAX U METO/IaX B 00JIaCTH UCCIIEJOBAHUS KOHEUHBIX
MaTEMaTHUYECKUX CTPYKTYP.

1.2 3amaun OCBOCHUS TUCIMIUIUHBI (MOIYJIs):

— 3HaHHE OCHOBHBIX MOHSTUN MPOU3BOJHBIX U UHTErPaioB, AMPPepeHInanbHbIX YPaBHEHUH 1
psIOB;
— npuMeHeHue 1uddepeHaibHbIX YPaBHEHUH B IPAKTUYECKUX 3a7auax (PU3UKU, MEXaHUKH.

2. MECTO JUCIHUILIVMHBI B CTPYKTYPE OBPA3OBATEJBbHOM ITPOT'PAMMBI

VYuebHast aucuuiuiiHa MaTeMaTuka BKJIIOUEHA B OO0S3aTENbHBIA TepeueHb TUCIHILTHH
00s13aTeNIbHOM YacTH 00pa3oBaTeIbHOM MpPOrpaMMbl BHE 3aBUCMMOCTH OT €€ HaIpaBJICHHOCTU
(mpodunst). JuctumnamHa peanusyercs: B coorBeTcTBUU ¢ TpedoBanusmu OI'OC, OIT BO u VII, no
JTAHHOMY HalpaBJIEHUIO TTOATOTOBKHU.

JucuunnuHa 6a3upyeTcs Ha cleAyommX IuciuruinHax: Marematuka u Wupopmaruka (B
00BEMeE Kypca CpeiHel IIKOJIbI).

JuctumuimHa MareMaTika SIBJSIETCS  OCHOBOTIONIATAMOIIEH Ui M3YYEHHUS  CIEIyFOIINX
JUCLHUIUIMH: AJITOPUTMBI U CTPYKTYpPBI JaHHbIX, Teopus urp, Teopus BeposTHOCTEH, DopManbHbIE
SI3BIKM ¥ TEOPUST KOMITHIISALINH.

Pabouas mporpamma aucuuIuiiHbl MarteMaTHKa JUIsi MHBAIMJIOB U JIMI[ C OrpaHMYCHHBIMH
BO3MOYKHOCTSIMM ~ 3[I0pOBbsl  pa3pa0aThlBaeTCsl MHAMBUAYAJIbHO C  Y4€TOM  OCOOCHHOCTEH
NCUXO(HU3UUECKOTO PAa3BUTHs, WHAWBUIYAIbHBIX BO3MOXHOCTEH W COCTOSIHUSI 370POBbS TaKUX
00yyaroImuxcs, 10 UX JUYHOMY 3asBICHUIO.

3. KOMIIETEHIHUX OBYYAIOHIEI'OCsl, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHUSA JTUCHUITJIMHBI (MOAYJIA)
Ta6muma 1 — ®opmupoBanue kommnereniuu OIK-1 qucrummmaaMu

HaunmeHoBaHue TUCHUITIMH, JOPMHUPYIOIINX
KOMIIETEHIIUIO COBMECTHO
Kox xommnierenmmn OITK-1 1 2 3 4 5 6 7 8

MaremaTuka

Cemectpsl (hopMUPOBaHHST KOMIICTCHIMNA JUCIUILTMHAMU

OpraaneCKaﬂ XUMUS U OMOXUMUS

duznka

Xumus

KommnbroTepHoe MOJICJINPOBAHUE
ITPOTOTUITMPOBAHUEC
TeopeTuueckas MexaHHUKa

Mexannka JKHJIKOCTH U I'a3a

DNEeKTPOTEXHUKA U IIEKTPOHUKA

Hpoueccm U1 anrapaTtbl XHMHUYECKON TEXHOJIOTHU

Texamueckas TEPMOIMHAMMHKA U TCIINIOTCXHHUKA

IToaroToBka Kk npolenype 3aluThl U poueaypa
3amutel BKP




I[NIEPEUEHb TIUTAHUPYEMLBIX PE3VJIBTATOB OBYYEHUA 110 AWMCHUIUIMHE,

PE3VJIbTATAMU OCBOEHMNA OI1

COOTHECEHHBIX C IUIAHUPYEMbIMU

Tabmnura 2

IlepeyeHb NJIaHUPYEMBIX Pe3yJIbTATOB 00y4eHUsI MO JMCHHUILINHE, COOTHECEHHBIX € IIVIAHNPYEeMbIMH Pe3yJIbTATAMH OCBOCHHS

Kon u O11eHOYHbIE CPENICTBA
Kon n HanmeHnoBanue HAIMCHOBATIHE .
KOMIIETEHILII UHJHUKaTOpa [Tnanupyemsie pe3ysbTaThl 00yUESHUS 10 IUCIUIIINHE Tekymiero [TpomerxyTouHOM
JIOCTHIKEHUS KOHTPOJIA aTTeCTalNN
KOMIICTCHIINHN
OIIK-1. Crnoco6en | HOIIK-1.1. 3HaTh: OCHOBHBIE Ymerb: npUMEHATD Baaners: TectupoBanne B | Bompocsl JUIS
NPUMEHATh  ecTecTBeeH- | Mcmonbsyer MaTeMaTHIECKHe (I3UKO-MaTEMaTHIECKUE IeJIeHar- cHucTEME YCTHOTO
HOHAay4YHBIE W OOIIEWH- | ECTECTBEHHOHAYY | ITIOJIOKCHUS, 3aKOH, | METOJBI JUISL | paBICHHBIM MOODLE. (B | cobecenoBannst  ©
JKEHEPHBIC 3HaHUs, | HbIC U | CBEIOCHUS, HEOOXOJUMBIC | NMPOEKTUPOBAHUS U3AEIUN U | MPUMEHEHHEM 6aze 3a7a4u ULt
MCETOAbI MaT€MaTH4CC- O6LLI€I/IH)KeHepHI)I JUISL TIPUMCHECHUA B TCXHOJIOTHYCCKUX 0a30BBIX TCCTUPOBAHUA IPaKTU4YCCKOT o
KOTO aHajM3a M| e 3HaHMA B | KOHKPETHOW  MNpPEIMETHOH | MPOIeCCcOB B | 3HaHWI B | OKOJIO 100 | npumenenus
MOJIEIMPOBAHUS B | mpodeccHoHaNbH | 00JacTH MPU U3TOTOBJICHUU | MAIIMHOCTPOCHUH. obactu BOIIPOCOB), W3Y4YEHHBIX
npoecCHOHANBHOM Oif IeATETBHOCTH | MalIMHOCTPOUTEIBHOM MaTeMaTU4eCKH | BBIOJIHEHHE 6 | mMeTon0B B
JIeATEITbHOCTH. TPOIYKINH. X HayK B | KOHTPOJIBHBIX 9K3aMEHAIIMOHHBIX
HOIIK-1.2. npogeccro pador (mo 10 | Oummerax (20
[Mpumensier HaJIbHOM BapHaHTOB B | OmyeroB)
METOIBI JEATEITHHOC KaKIOH
MaTeMaTH4ecC TH. KOHTPOJIbHOH
KOTO aHanu3a u pabote)
MOJIEIIMPOBAHHUS
B cBOCH
podeCcCHOHANTBEH

O JIeITEILHOCTH




4. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI

4.1 Pacnpenenenue Tpy10EMKOCTH JUCITUILIMHBI IO BUaM padOT IO ceMecTpam

OOmast Tpy1OEMKOCTh JAUCHUILTUHBI cocTaBisieT 15 3ad.en./540 vacoB, pacmpeneneHue
9acoB IO BUIaM pabOT ceMecTpaM MPeCTaBIeHO B Tad. 3.
dopmat U3y4eHHUs TUCIUILINHBL: C HCTIOJIb30BAaHHEM 3JIEMEHTOB JIEKTPOHHOTO O0YUYEHHUSI.

Tabmuma 3 — Pacnipenenenue Tpy10éMKOCTH JUCIUTIIMHBI TI0 BUAAM paboT IO ceMecTpam
JUI O9HOM (hOpMBI OOYUCHHUS

Bun yue6HO# paboThI Beero CemecTpbl
4acoB
1 2 3
1. KonrakTHasi padoTa o0y4yalomuxcs ¢ npenogaBaresieM (110 BUAaM
y4eOHBIX 3aHATHH) (BCEro), B TOM YHUCIIE: 268 89 90 89
1.1. AyautopHble 3aHATHS (BCero), B TOM YHCIIE! 255 85 85 85
- nexuuu (JI) 102 34 34 34
- 1abopatopHsie paboTs! (JIP)
- mpaktudeckue 3ausaTus (I13) 153 51 51 51
1.2. BHeayautopHble 3aHSITUS (BCEr0), B TOM YHCJIE: 13 4 5 4
- IPYIIIOBbIE KOHCYJIBTALUHY 10 AUCHUILINHE 5 2 2
- TPYNIIOBbIE KOHCYJbTALMH 110 IPOMEXYTOUHOM 7
aTTecTalny (9K3aMCHBI)
- MHAWBUAYyabHAs paboTa MpenogaBaTens ¢
00y4JarmuMcs 1o BeinojgHeHn0 KP
2. CamocrosiTenbHas padora cryaenta (CPC) (Bcero) 182 64 54 64
Bua npome:kyTouHOIi aTTecTanuu IK3aMeHBI 90 27 36 27
O0mas TPy10eMKOCTh, Yachl/3a4eTHbIE ¢IMHAIbI 540/15 180/5 180/5 180/5
JUTSI 3209HOU (hOPMBI O0YUCHHSI
Buz yueGHO# paboTh Bcero Kypeet
4acoB
1 2
1. KonrakTHast padoTa o0y4yaromuxcs ¢ npenojgasareseM (1o BUAaM
yueOHBIX 3aHSTHI) (BCero), B TOM 4Hcie: 49 29 20
1.1. AyauTopHble 3aHATHS (BCEro), B TOM YHCIIE: 36 20 15
- mexruu (JT) 24 16 8
- maboparopuslie padotsl (JIP)
- mpaktudeckue 3ausatus (113) 12 5 7
1.2. BueayautopHble 3aHsATUS (BCEro), B TOM YHCJIE: 13 8 5
- TPYNIIOBBIE KOHCYJIBTAINH MO TUCIUTLUINHE 4 2
- TPYIIOBbIE KOHCYJIBTALUHU O MPOMEKYTOUHON 4 2 2
aTTecTanuy (3K3aMEHBI)
- HTHIUBUAyalbHast paboTa ImpernoiaBaTess ¢ 3 2 1
00yyaromuMcs 1o BeImonHeHH0 KP
2. CamocrositeabHasi padora crynenra (CPC) (Bcero) 464 277 187
Buj npoMe:kyTo4HOI aTTeCTANUM JK3aMeHbI 27 18 9
Ofu1ast TPya10eMKOCTh, Yachl/3a4eTHbIE eTHHUALBI 540/15 324/9 216/6




4.2 CopeprxaHue JMCHUILIHHBI, CTPYKTYPHPOBaHHOE 10 TeMaM

Tabnuua 4.1 — ConeprkaHue AMCUUILUIMHBL, CTPYKTYPUPOBAHHOE 10 TeMaM JJIsi 00ydaromuxcss O4HOM GpopMbl 00yueHus

[Tnanupyemble Bunpl yueOHoii paboThI HanmeHosa- ;
(kKoHTpONHpYE- KonTakTHas o HIE HCITONb- Peammsarms a:}hf;;{OB
)
MbIC) Pe3yJIbTATHI pabora Q 3yEMBIX aK- B paMKax 43036014
ocsoenust: OIIK u o, MIpaKTHYEC- paspabor
5 THUBHBIX H T HHOT'O
HHHKATOD®! Haumenosanue Tem 3} o o Bug CPC HUHTEPAKTHUB- o K:P; . DIIEKTPOHH
o = MOJITOTOBKU
AOCTHKEHMS ol Eg| B8 E) E . HBIX (H oem- | OFOXypea
KOMIIETEHIIHI Sl o7 | 27 558 TPyR (Tpymoemk
S| §x| 2% 257 obpazoa- KOCTb B hya
E|l 22| EEl 2R OCTb B
=1 9o o X 5 =} E\O TEJIbHBIX qacax)
El S| &2 225 N Jacax)
2l =28 lEg S58° TEXHOJIOTUH
1 cemecTp
Paznen 1 DneMeHTHI MaTpUYHON anreOpbl
Tema 1.1 Jluneiinsle onepauuu Haja MaTpULaMu 0,5 0,5 2 MoxroroBka k nekunusm (6.1.1: C: | Pazbop
W UX CBOWCTBA 89 — 105); (6.1.4: C: 20 — 41), | pereHus
Tema 1.2 OnpepenuteTs W WX  CBOWCTBA. 0,5 0,5 2 BBINOJTHEHUE 3a7aHuN U | KOHKPETHBIX
OO0parHas MaTpuIa CcaMOCTOATENEHOW paboTel (6.2.1: | mpuMepoB ¢
Tema 1.3 DiiemMenTapHble  NpeoOpazoBaHus 1 1 2 C. 28 — 32; 33 — 36; 39 - 40); | momowIbIO
Matpuil. basucHbIi MUHOP ¥ paHT MaTPHIIBI (6.2.2: C.19-24) MIpe3eHTaIH
1 Y TOCKH
Hroro no pazgeny 1 2 2 6
OIIK-1 pasaedy
HNOIIK-1.1. Pa3gen 2 CucteMbl THHEHHBIX anreOpandecKiX ypaBHSHUHA
HOIIK-1.2. Tema 2.1 Meron Kpamepa u meron oOpatHOH 1 1 2 [oxroroBka k neknusm (6.1.1: C: | Pazbop
marpuubl pewenus CJIAY 53 — 59, 6.1.3: C: 166 - 173), | pelieHus
Tema 2.2 OgHOpOIHBIE CHUCTEMBl JIMHEHHBIX | 1 1 2 BEIIOIHEHHE 3anaHmit jurst | KOHKPETHBIX
ypaBHennid. CBoticTBa permennii CJIAY CAMOCTOATEIBHON paGoTsi (6.2.1: MPUMEPOB  C
C.32-33;36-39 - | movomsio
-32-33;36-39) MIpe3eHTAINN
Uy TOCKH
Tema 2.3 Meron Taycca. OOmas Tteopust | 1 1 3
CJIAY
Hroro no pazneay 2 | 3 3 7
OITK-1 Pa3nen 3 BexTopHoe npocTpaHCTBO. D1€MEHThI BEKTOPHOH anredpsl




[Tnannpyemslie Bunpl yueOHoii paboThl Hanmerona-
(xoHTpOMHpYe- Korrraxreas s Hue uCnoNib- | Peanuzanus Hanwveros
MBbIE) PEe3ybTaThI pabora S SyeMBIX ak- B pAMEAX aHue
ocsoenus: OIIK u a IpaKTH4eC- pa3pa6OTa
HWHJIAKATOPbI 8 THPHBIE A i HHOTO
A P HaumMeHoBanue TeM o o T Bun CPC UHTEPAKTUB- Kon DIIEKTPOHH
JIOCTHKEHUS g | E g % Q 5 E HBIX HOAXOTOBIH |~ Kypca
KOMITETCHITHH 5l 8F |87 & 5 8 (Tpynoew- (TpyoemMK
S| EF |28 2% obpazosa- KOCTb B
S| 55| 2 = B:19) TETBHBIX qacax) 0cTh B
£ g9 | &= 2 & . Yacax)
Sl Eg g S8Q TEXHOJIOTui
HOIIK-1.1. Tema 3.1 PazmepHocTh U 0a3uc BEKTOPHBIX 0,5 1 2 IToaroroBka k neknusm (6.1.2: C: | Pazbop
HOIIK-1.2 MPOCTPAHCTB 164 — 191; 6.1.3: C: 19 - 31), | pemenus
Tema 3.2 Koopauuatsl B adpdurrom | 0,5 1 2 BEITIOTHEHUE 3aaHmH I | KOHKPETHBIX
I;POCTgagCJ_TIBe — 1 1 3 caMoCTosATeNbHOW paboTel (6.1.5: | mpuMepoB ¢
ema 3.3 Jluneiinole oliepanu "
. patt C: 116 - 133); (6.2.3: C. 16 - 23) MTOMOIIBIO
OPTOHOPMHPOBaHHBIH ~ 0a3uc  BEKTOPHOTO
TPOCTPAHCTBA MIpe3eHTaLIN
Tema 3.4 CkamspHoe MIPOM3BEICHNE B 1 2 3 n'y HOCKH
EBximmmoBoM mpocTpaHCTBE
Tema 3.5 BektopHoe u CMEINIaHHOe 1 2 3
NPOU3BEICHHE BEKTOPOB U X CBOMCTBA
Hroro no pazneay 3 | 4 7 13
Pa3gen 4 AnanuTiueckas reoMeTpHsl Ha INIOCKOCTH
Tema 4.1 Buasr  ypaBHeHui#l  mpsimoir  Ha | 1 2 2 [Moaroroska x nexuusm (6.1.2: C: | Pa3bop
TJIOCKOCTH 47 - 68, 6.1.3: C: 59 - 70), petieHust
Tema 4.2 BzauMHoe pacnonoxeHue MpsMbIX U 1 2 2 BEIIOIHEHHE 3aanmit JUISL | KOHKPETHBIX
TOUCK Ha IIIOCKOCTH caMOCTOSATENbHON paboThI (6.1.5: TIPUMEPOB C
Tema 4.3 Iydek npsMbIX Ha TUIOCKOCTH. 2 2 3 C.35-56) TIOMOIIIBIO
MIPE3CHTALIN
1y TOCKH
Hroro mo pazneny 4 | 4 6 7
Paspnen 5 AHanuTHueckas FeOMETPUS B IPOCTPAHCTBE
OIK-1 Tema 5.1 Bumsr ypaBHEeHHH IUIOCKOCTH B 3- 1 2 2 oxroroBka k nekumsim (6.1.2: C: | Pazbop
HOIK-1.1. XMCPHOM TPOCTPAHCTBE 201 - 236), BEIONHEHHUE 3aJaHUN | PCIICHUS
HOMK-1.2. Tema 5.2 Bumel ypasuewnii mnpsamoi B | 1 2 2 U1 CaMOCTOSATENLHOM paboThl | KOHKPETHBIX
IIPOCTPAHCTBE




[Tnanupyembie Bunpl yueOHoii paboThl HanumeHoBa- -
- anMEeHO
(KoHTpOIHpYe KonTakTHas s N Peanmsars 1:}1\:11/1: B
o
MBIE) PE3YJIbTATHI pabota ¥ 3yeMBIX aK- B paMKax I
ocBoenust: OIIK u 2, MIpaKTH4Yec- pash
x TUBHBIX U T HHOTO
HWHJIAKATOPbI HauMeHOBAHME TeM ) ° E N Bug CPC UHTEPAKTUB- Kon JJIEKTPOHH
2 S| = HO/ITOTOBKU
Ilocn/mceHI/mv Q a g = 9 5 E . HBIX ; I o oro Kypca
KOMITETCHITHH Sl o7 | 27 558 TPyn ( 0EMK
S| S| 2% 2% obpasosa- KOCTb B TPYA
o = ~
=l & 5| & & 30 TENBHBIX yacax) OcTb B
E1gg | &= 2 S & . Yacax)
Sl Eg |8 S58C TEXHOJIOTui
Tema 5.3 B3aumHOe pacmosio’)keHHE TOYEK, 2 2 3 (6.1.5: C. 141 - 165); (6.2.5: C: 14 | mpumepoB ¢
IUIOCKOCTEN U NPSAMBIX B IIPOCTPAHCTBE — 25) TIOMOIIIBIO
TIPE3CHTALNN
W'y IOCKH
Hroro no pazgeay S | 4 7
Pa3nen 6 KpuBble 1 TOBEpXHOCTH 2-TO MOPSIKA
Tema 6.1 Buibsl KpUBBIX BTOPOTO TOPSI/IKA U MIX IoxroroBka k nexmmsim (6.1.2: C: | Pa3bop
OIIK-1 cBOliCcTBA 106 — 123; 6.1.3: C: 72 — 110; | pemrenus
UOIK-1.1. Tema 6.2 [Ipusesienne  obuwiero  ypaBhe-mus | 1 2 6.1.4: C: 205 - 220), (6.2.4: C: 3 - | KOHKPETHBIX
HOIIK-1.2. KPHUBOH 2-T0 NOPA/IKA K KAHOHH-YECKOMY Bl 25) BHIIONHEHME 3a[aHUil IS | TIPEMEPOB C
Tema 6.3 Buzst MTOBEPXHOCTEH BTOporo | 1 2 .
N camMocCToATeNbHOM paboTer (6.1.5: | momomnbo
HOPSJIKa U UX CBOWCTBA
C.96 —112; 165 — 185) MIpEe3eHTALIN
Uy TOCKH
Tema 6.4 [IpuBenenue ypaBHeHus | 1 3
MTOBEPXHOCTH 2-TO MOpPs/IKa K KaHOHHYECKOMY
BUJTY
HToro no pazneay 6 | 4 7
Pa3nen 7 Beenenne B MaTeMaTHUECKUH aHAJIN3
Tema 7.1 OcHOBHBIE CBeACHHSI O MHOXecTBax. | 1 2 IonxroroBka k mexmusm (6.1.4 C.
OIIK-1 CuMBOJIBI MAaTEeMaTHYECKOM JIOTMKH W HX 92_102)’ BBIIIOJIHEHHUE 3aJaHU IS
HNOIIK-1.1. HCTIOJH30BAHUE. vHOHfITI/Ie (GyHKIMH, CIIOCOOBI camocToATeNbHOH padoTsl (6.1.5
HNOIIK-1.2 3aJIaHUs (byHKuI/H/I. C 7_10)
Tema 7.2 Cnoxnas ¢yskoua. OoOpartHas | 1 2 IToxroroBka k nekmusiM (6.1.4 C.

¢yaknus. OCHOBHBIC IIEMEHTapHBIC (QYHKITUH
M UX TpaQUKH.

102-104), BbIONHEHWE 3aJaHUMA




[Tnanupyembie Bunpl yueOHoii paboThl HanumeHoBa-
KOHTPOJIUpYe- KonTakTh Haumenos
(konTpoMMpye OHTAKTHA = Hue ucronb- | Peanusanus aite
)
MBIC) PE3yJIbTATHI pabota 8 3yeMBIX aK- B paMKax A3paGoTa
ocsoenust: OIIK u 2, THBHEIX 1 MIpaKTH4Yec- pash
= N HHOT'O
WHIUKATOPbI N KoHu
A P HanmenoBanune tem o o T Bun CPC HUHTEPAKTHB- JIIEKTPOHH
= S S TOJITOTOBKH
JIOCTHIKEHUS o| Eg| & tgg E 2. HBIX (TiyﬂoeM Oro Kypca
KOMIIETEHIIUI T o F 0 7| S S - TIOEMK
s i = E = g g : obpazoBa- KOCTb B (TI())}(;TLB
gl o5 | 2 gl ¢8O TENbHBIX yacax)
§1sg | &2 2 .E“Q” . Jacax)
2l =28 leg 58° TEXHOJIOTUH
JUTS CaMOCTOSATENBHON paboTHI
(6.1.5C.10-14)
Hroro no pazneay 7 | 2 4 4
Pasnen 8 Teopus npenenos
Tema 8.1 Ilonarue uyucnoBod mociuemo- | 2 3 2 IToaroroBka k nekmnusm (6.1.4
BAaTCJIbHOCTH. Hpez[en YUCIIOBO ocJie- C.110-1 15)’ BBIIOJHEHHE 3aJaHUI
JIOBAaTEIbHOCTH.  beckoHe4HO  Mamble U JUISL CAMOCTOATENBHOH PaGOThL
OECKOHEYHO OOJBIIME IIOCNIEN0BATENLHOCTH. (6.1.5. C.25-34)
OcHoBHbIE TEOPEMBI 0 npejesax T
noce0BaTeNnbHOCTH. Yucno e.
Tema 8.2 Ilpenen ¢yHkuuu B TOuke W Ha | 2 3 2
OITK-1 OeckoHeuHocTH.  TeopemMbl 0  mpexenax
¢byakimu.  HeompeneneHHbIE — BBIPaKCHUS.
HOIK-1.1. IlepBblii M BTOpOH 3amevaTelbHbIE MpPEEIbl.
HOIIK-1.2. Beckoneuno maieie (yHKIWH, KiaccHDUKAIUSL
0cecKOHEUHO MaTbIX. [IpHHINT 3aMEHBI SKBHUBa-
JICHTaMH.
Hroro no pazneay 8 | 4 6 4
Pasznen 9 luddepennnpoBanne GyHKIMH OTHOM IIEPEMEHHOM
OITK-1 Tema 9.1 [TIlousTHe  NOPOU3BOAHOM, ee | 2 3 2 IMoaroroBka k jekmusaMm  (6.1.4
MOIK-1.1 FEOMETPUYECKU M MEXaHUYECKHH CMBICIH. C.137-140), BEHINOIHEHHE 3aIaHUN
1. IIpaBuna BBIYHCIIEHUS MPOU3BOIHOU. JUII  CAMOCTOSTENBHOH  PaboTHI
HOIIK-1.2 Jlorapugpmrdaeckas MPOU3BOIHAS. (6.1.5 C.44-79)
[IpousBoaHas HESBHO 3aJaHHBIX (YHKIIHH. B
IIpousBonnas GbyHKIMH, 3a/laHHON
apaMeTPUYECKH.
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[Imanupyemsie Bunpl yueOHoii paboThl Hanmerona-
(xoHTpONMpYE- KonrakrtHas s N Peammsarms Hanmenos
MBIE) PE3yIbTaThI pabota 3 SyEMBIX aK- B pamKax aHI/ée
] S azpabora
ocBoenus: OIIK u (=¥ THBHBIX I IpaKTH4eC- pasp
KaTopbl g KOH HHOTO
HHJKATOP HaumeHoBaHue TeM o o T Bun CPC MHTEPaKTUB- JIIEKTPOHH
JOCTHKCHUS Q é 9 % Q E E . HBIX n((;g;(}):ooelj\z(n oro Kypca
KOMIIETEHIIUI =l o F o Tl = R - MK
s S 9| E = § E E: obpazoBa- KOCTb B (Tpymoe
S| §5|5El ¢80 TENBHBIX yacax) OCThb B
£ 8¢ | &= = L% [ . gacax)
2l =28 lEg 58° TEXHOJIOTHH
Tema 9.2 luddepenunan ¢bysknmn. | 2 3 2
WHuBapuanTHOCTD (bopmbI MEepBOTrO
i depennmana. [TpousBoaHbIE u
T depeHITHAITBI BBICIITNX ITOPSIIKOB.
Hroro no pazneny 9 | 4 6 4
Pa3nen 10 IIpuMeHeHne MPOU3BOIHOM K HCCIIEAOBAHNIO (YHKITHH U MIOCTPOCHHIO I'PahUKOB Paztop
peneHus
Tema 10.1 OcHOBHEIE Teopemsl | 2 2 2 Jlexknuu: 6.1.4 C.164-178 KOHKDETHBIX
muddepeHnuanpbHoro  ucuucieHus:  Oomas Ipaxruka: 6.1.5 C.86-114 IpUMEpOB  C
OIIK-1 cXeMa HUcCie[oBaHusl (QYHKIMH M MOCTPOCHUS [OMOLLIBIO
HOIK-1.1. rpadukos. Mpe3eHTaLN
HOIIK-1.2 Tema 10.2 HaunGonmbmee w  HauMEHbIIEE 1 3 3 Wy 1OCKH
3Ha4YeHHe (PyHKIMU Ha 3aMKHYTOM OTpE3KE U
UHTEpBaje
Hroro no pazgeay 10 | 3 5 6
Hroro no 1 cemectpy | 34 51 64
2 cemecTp
Pazgen 11 HeonpenenenHslil uaTErpan Pa3bop
= penieHus
OIK-1 Tema 11.1 Onpenenenne nepBoodOpazHoi u | 4 6 8 Jlexnuu: 6.1.4 C.193-219 KOHKPETHBIX
HEONpeIeIEHHOT0 HHTerpana. MiHTerpupoBanue : -
HOMK-1.1. noz[cEaEOBKoﬁ (3aMeH0171pHe CMCHH;EI) ’ Hpawrmna: .13 C.129-136 TpEMepoB - ¢
HOIIK-1.2 b - TIOMOILBH0
Tema 11.2. ®opmyna HHTErpUPOBAHHS IO 4 6 8 TIpe3eHTaIIH
yacTsM. [TorsTHE 0 HEOEpYIIMXCSl HHTETpaax Wy 0CKH
Hroro no pazneay 11 8 12 16
OTIK-1 Pa3znes 12 OnpeeneHHbIi HHTErpan
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[Tnanupyemslie Bunpl yueOHoii paboThl Hanmerona-
(xoHTpONHpYE- KonraktHast < Haumenos
s g HHE UCTIOIIb- Peammzanus R
MBIE) PE3YIBTATHI padora g 3yeMBIX aK- B pamkax a3padoTa
ocBoenus: OIIK u a, mpaxtiuec- | PEP
= THBHBIX U p HHOTO
HHIUKATOPBI 7
A p HanmenoBanue tem o o T Bun CPC HUHTEPAKTHB- Kou JIIEKTPOHH
IlocmxceHva Q é 2 % 2 E E HBIX HIOATOTOBICH oro Kypca
KOMITETEHITHH =1 5% | 27| 558 (Tpynoem- ( 0EMK
| E o | Ew| CSEF obpazoBa- TpyA
S F|EE g2 KOCTb B
= QU E Bl 2 s OCTb B
I=f o o 2 g o Q TEJIbHBIX qacax)
2l g | & F 2 Eg . gacax)
ElE 8 |legs 588 TEXHOJIOTUH
HOIIK-1.1. Tema 12.1 [ousTue OIpeIeTIEHHOTO 4 6 9 Jlexuu: 6.1.4 C.221-237
HNOIIK-1.2 HHTETpaja. TeopeMa CYLICCTBOBAHMA. HpaKTI/IKa: 6.1.5 C.145-156
CBolicTBa OITpeeIEHHOTO HHTErpaja.
Tema 12.2 OmnpeneneHHBIA WHTETpal C 4 6 9
HepeMEHHbBIM BEPXHUM pezesom.
HecoOCcTBeHHBIC HHTEIPAJIBI.
HToro no pazneay 12 8 12 18
Paznen 13 [luddpepennunanbroe ucunciienne GyHKIUNA HECKOJIIBKUX MEPEMEHHBIX
Tema 13.1 Omnpeznernenue pyHKINU HECKOJIBKUX | 6 9 5 Jlexuu: 6.1.4: C: 261 - 263
NIepPEeMEHHBIX. OcHOBHBIE TEOPEMBI 0 IIpaktuka: 6.15: C.208-224
HenpepbIBHBIX QyHKIMsAX. CBoiicTBa (yHKIMI
HETPEPHIBHBIX Ha 3aMKHYTOM OTPaHHYCHHOM
MHOJKECTBE.
Tema 13.2 YactHble mnpousBoAHbIE (QYHKIHU | 6 9 5
HECKOJIBKUX [IEPEMEHHBIX. ITonubrit
muddepenunan. KacarenpHas IUIOCKOCTE H
HOPMaJIb K IOBEPXHOCTH.
Tema 13.3 YacTHble TPOU3BOIHBIC BBICIIHX 6 9 10
nopsakoB. Dopmyna Teitnopa s QyHKumi
MHOTHX TEPEMEHHBIX. DKCTpeMyMbl (YHKIMI
MHOTHUX [IEPEMEHHBIX.
Hroro no pazgeay 13 | 18 27 20
Hroro no 2 cemectpy | 34 51 54
3 cemecTp
OIIK-1 Pa3znen 14 O0bikHOBEHHBIE TU((epeHIHaNbHbIE YPaBHEHHS
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[Tnanupyemslie Bunpl yueOHoii paboThl HauMeHoBa-
(xoHTpONHpYE- KonraktHast o HIE HCTIONE- Peanmsars Haumenos
MBI€) PE3YIIbTATHI pabora N 3yeMBIX aK- B paMKax aHI%e
] ] azpabora
ocBoenus: OIIK u g CHBHEIX 1 npaKTHYec- p HIr)Ioro
HHJTAKATOPEL HaumenoBanue rem o © T Bun CPC MHTEPAKTHB- Kout JIIEKTPOHH
JIOCTIKCHUS Q 2o | gl 38 HBIX HOATOTOBKH | -, Kypca
5 s | o g8Ko (Tpynoem-
KOMITETEHITHH Tl e F | 97 % ) 0EMK
= E 0| £« 8 E 5 oOpazoBa- KOCTb B (Tpyn
=E|l 22| E =S 25/ OCTh B
=} 2 o 2 5l 9 @) TENbHBIX gacax)
219 ¥ sz 2 L%;:p . gacax)
El =288 588 TEXHOJIOTUH
HNOIIK-1.1. Tema 14.1 Jluddepenumancusle ypaBHeHus | 2 6 7
HOIIK-1.2. nepsoro nopsiaka. 3agada Koumm. Teopema Ipaxruka: 6.1.5 C.291-325
cymecTtBoBaHus  pemenus 1Y mepBoro
TTOPSIIIKA.
Tema 14.2 Ilpocreitmue nuddepeHnuanpupe | 2 6 7
ypaBHeHuss  nepBoro  mopsaka.  OcoOble
peuienust. YpaBHeHue bepnyiuu. Jluneiinbie
JY ypaBHenus. [IpuHuun cynepno3unuu.
Tema 14.3 Jluneiinsie OJTHOPOJHBIC 3 7 7
i depeHmanbHbIe ypaBHEHHE c
MOCTOSTHHBIMU ~ kodddurmenramu.  Meton
BapualMy IOCTOSHHBIX. YacTHoe pelieHue
HEOJHOPOJHOTO YPAaBHEHUS C IOCTOSIHHBIMH
koa(punrenTamu. [IpunosxeHws.
Tema 14.4 Cucremsl PINA JIuneiinas 3 7 7 [pakruka: 6.1.5 C.192-204
OIIK-1 omHOpoAHAas cucTteMa AuddepeHITnaTbHBIX
UOIIK-1.1. ypaBHeHHiA. OOmiee pemieHne OTHOPOIHOM
NOIIK-1.2 CUCTEMBI ay [¢ MOCTOSHHBIMH
ko3 dunmenramu. HeomgHopomnas —cuctema
JIMHEUHBIX ay c TIOCTOSIHHBIMHA
K03 uIeHTamMu.
Hroro no pasneny 14 | 10 26 28
Pasnen 15 Psigpl v 251eMEHTHI TApMOHUYECKOTO aHAIN3a
Tema 15.1 UYucnossle psansl. IlpusHaku | 2 6 10 Ipaxtuka: 6.1.5 C.192-204
cxomumocty, Crenennsle psabl. OcHOBHBIE
CBOWCTBA (DYHKIIMOHANBHBIX _ PSIOB, W HX
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[Tnanupyembie Bunsl yaeOHo# paboThl
py! AbLY p HaumeHoBa- H
KOHTPOJIHUpYe- KonrakTtHas aNMEHOB
(koHTpOIHpY . s HHE UCTOJIb- Peanuzauus e
MBbI€) PE3yJIbTaThl T Q
) pesy. paodoTta L{% 3yEMBIX aK- BpaMKaX a3 a60Ta
ocsoenus: OITK u & npaxtiaec- | POP
% THUBHBIX H T HHOTO
WHIUKATOPHI KO
A P HaumeHoBaHue TeM o o T Bun CPC MHTEPaKTUB- DIIEKTPOHH
OCTIKEHHS o = 5 S TOJITOTOBKH
i 3 g 29| % gl @ = HBIX 0ro Kypca
KOMITETEHIHIA Tl g7 |27 §55¢8 6 (Tpynoem- (Tpynoemk
S| §F|Eg 227 0bpasoBa- KOCTb B
= o= E = Q = OCTh B
=1 9o o 2 5 =} aO TCJIIbHBIX qacax)
£l Sg | &2 225 . Yacax)
2l =28 lEg 58° TEXHOJIOTUH
TIPHIOKEHHS.
Tema 15.2 DnemeHTHI rapMOHHYECKOTo | 2 7 15
aHanmsa, MIPUMEHEHHE rapMOHHYECKOTO
aHaIM3a Mpu peuieHu  3a1a4
Hroro no pazpgeny 15 | 4 13 25
Pasnen 16 DnemMeHTHI TEOpUHN BEPOSTHOCTEH U MATEMAaTUIECKOM CTaTUCTUKU
Tema 16.1 DnemMeHTsI KOMOMHATOpUKH, | 2 6 7 IIpaxruka: 6.1.5 C.328-333
OIIK-1 KIIACCHYECKOE  OIpPEICIICHNE  BEPOSTHOC-TH,
MNOIK-1.1. bopmymna Baiieca, thopmyna MTOJTHOM
UOIIK-1.2 BEPOATHOCTH.
Tema 16.2 Oyaxuus pacnpeeneHus. 1 6 4
YHucnossie XapaKTEPUCTHUKH. DneMEeHTHI
MaTeMaTH4YeCKOW CTaTUCTHUKHU.
HToro no pa3aeny 16 3 12 11
Hroro no 3 cemectpy | 17 51 64
Htoro mo nucuuniimge | 85 153 182
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5. TEKYIIUHA KOHTPOJIb YCIHEBAEMOCTU MW ITPOMEXYTOYHASA
ATTECTALMUA ITO U'TOI'AM OCBOEHUSA JUCTIIAIIJIMHBI

5.1. TunoBble KOHTPOJILHBIC 3a/laHUsl WJIM MHBIE MATEpPUANIbI, HEOOXOIUMBIC I OLIEHKH
3HaHWI, YMEHUI U HaBBIKOB M (WJIN) OTIBITA IS TEIBHOCTH

1) IIpumepHasi TeMAaTHKAa KOHTPOJIbHBIX pa0doT:
Penienne MaTpuYHBIX ypaBHEHUI;
Pemrennie omHOpOAHON M HEOAHOPOIHOM CHCTEM JIMHEWHBIX alNreOpandecKux YpaBHEHU;
Pemenue 3aau mo BEKTOpHO# anredpe;
PeweHune 3a1a4 1o HaXOXACHUIO YPABHEHUN IIPSIMOM HA IIJIOCKOCTH;
Pemenwne 3a1a4d Ha ypaBHEHHSI TUIOCKOCTH M TIPSIMOM B IMTPOCTPAHCTBE;
Pemenwne 3amaq Ha KpUBBIE BTOPOTO TIOPSI/IKA;
3a/auM Ha BHEIIHEE ¥ BHyTPEHHEE ONKCaHNe JMHEWHOTO MOAIPOCTPAHCTBA;
Pemrenue 3anay Ha mpeoOpa3oBaHne BEKTOPHBIX IPOCTPAHCTB;
Omnpenenenne cOOCTBEHHBIX YHCEN U COOCTBEHHBIX BEKTOPOB MATPHIL;
Omnpenenenue TUIIOB IIOBEPXHOCTEH BTOPOTO MOPSAKA.

IIpumep 3a1anuii K KOHTPOJILHOI padoTe:
=2x 4y 9z @ 28

1) Haiitn Bee pemenns cucrems: _ 7x 3y 6z @ 1
"“7x 9y 9z @ 5

_)
2) Cuma F' @ *4;3;2* npuioxena k Touke M (1;5;3) . HaiiTu MOMEHT 3TOM CHITBI OTHOCHTEIILHO
Hayayia KOOPIUHAT.
3) VYcTaHOBHUTD, KaKasi JUHHS OMPEICIISCTCS CIICAYIONINM YPaBHEHHEM B H300pa3HTh ¢ Ha YepPTEeKe:

) _
y el §\/xf4xS_

4) W3 touku A3;5 mox yrimom 45° k ocu aGcuucc HampapiieH JIyd CBeTa, KOTOPBIH, 01 10
3TO#t ocH, oTpaxaercs oT Hee. COCTaBUTh YPaBHEHHUSI TTAJJAIOIIETO U OTPAKEHHOTO JTyUCH.

5) U3 toukn _A3~;2;4} OITYCTHTH MEPIIEHANKYJIISAP Ha TIOCKOCTh S5X 3); 7z1 @ 0.

2) TecTbl I TEKYLIEro M MPOMEKYTOYHOI0 KOHTPOJISI 3HAHUH 00y4YArOLIUXCH
TecTbl, MpoBOIMMBIE Ha AMEeKTpoHHOU TIaTdopme Moodle Ha caiite AT HI'TY no agpecy:

http://dpingtu.ru/Moodle
BxrouaroT penieHue 3aaad o TeMam Kypca ¢ BRIOOpOM MPaBUILHOTO BapuaHTa OTBETA.
3) Bompochl isi MOATOTOBKU K KOHTPOJIbHBIM MEpPONPUATHAM (TeKYIIMH KOHTPOJb B
(¢opme ycTHOrO Onpoca):
1) CopmynupyliTe MOHATHE MAaTPHULbI, TPAHCIIOHUPOBAaHHOM MAaTpHLbl, IPOU3BEICHUS MATpPHL,
CTETIeHN MaTpHIIBL.
2) Onpepenute TMHEHHBIE ONEpallMK HAaJl MATPUIIAMH U IIEPEUHUCIIUTE UX CBOMCTBA.
3)ChopmynupyiiTe TOHATHE OMPEASIUTENI, MHUHOpA, anreOpanmdecKkoro OTONHEHHUS DIeMeHTa
KBaJPaTHOM MAaTPULIBL.
4)[lepeuncnure CBOWCTBA ONPEACIUTENCH.
5)1atb onpenesneHue MpruCcoeInHEHHON MaTPHIIbI, 00paTHOW MAaTPHIIBl, MATPUIHOTO YPaBHEHHUS.
6) [IporeMOHCTPHPOBATE METOANKY PELICHUE YPaBHEHHUS METOIOM OOpaTHOM MaTpPHIIBL.
7)[ate ompeneneHWe MHHOpA MaTpUIBl HOpSIOKa S M €ro anreOpanyeckoro JOTOJHEHHS.
Chopmymupyiire Teopemy Jlammaca. IIpomeMoHCTpHpOBaThL €€ NPUMEHECHHWE K BBIYHCICHUIO
OTIpeIeNIUTeNsI.
8)UTo Takoe pelieHre CUCTEMbI JUHEHHBIX ainredpandyeckux ypaBHeHuii? ChopmynupyiiTe npasuia
Kpamepa ais pemenns Takux cucTeM. B kakoMm ciydae cuctemMa He UMEET pelieHus ?
9) ChopmyaupoBaTh MOHATHE JTUHEWHON 3aBUCUMOCTH CHCTEMBI CTPOK M CTOJOLOB. [lepeunciauthb
CBOMCTBA TMHENHO-3aBUCHMOM CUCTEMBI CTPOK.
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10) Chopmynupyiite TeopemMy O paHre wMarpuipl. [lepeuucnure saeMEHTapHBIC
npeoOpazoBanus MaTpull. ONHIIUTE METOAMKY NPHUBEICHUS MATPUILI K BEpXHE-
TpaneLeBUIHOMY BULY.

11) Jatp monsitue pacmupennoit marpunbl CJIAY. CdopmynupoBars Teopemy Kponekepa -
Kanenmm.

12) OmnrcaTh 00IIy 0 TEOPHIO CUCTEM JIMHEHHBIX alreOpandecKuX ypaBHEHUH.

13) Omucats metox ['aycca pemmenust CJIAY. Onmcats mpuMeHEHHEe METOa B CiIy4ae OECKOHEYHOTO
MHOYKECTBA PEILICHUI.

14) Pemenrie oAHOPOJHOM CHCTEMBI TMHEHHBIX ajreOpandeckux ypaBHEHUH.

15) JlekapToBa cucteMa KoopAauHAT. PaccrosHre Mexay Toukamu. JlejaeHue oTpe3ka B 3aJaHHOM
OTHOIIICHHH.

16) Bekrop. Anuna. PaBeHcTBO ABYX BeKTOpoB. EAMHUYHBIN U HYJ1€BO# BekTophl. KonnmuaeapHocTh
BEKTOPOB.

17) Pagmyc-BeKTOp TOUKH U €€ KOOPAMHATHI. JINHEHHBIC onepauy HaJl BEKTOPaMH U UX CBOKCTBA.

18) IIpoekuus BekTopa Ha ock. CBoiicTBa mpoekuid. OpThl OCeil U 3aUCh Yepe3 HUX BEKTOpa.

19) BeipakeHU KOOpIWHAT BEKTOpa UYepe3 KOOpAWHATHI €ro KOHIAa W Hayama. KoopauHaThl
JTMHEWHOW KOMOMHAIINN BEKTOPOB.

20) [onsTHe 6a3nca NpoCTpaHCTBA BEKTOPOB. Pa3ziiokeHne BekTopa mo 6asucy.

21) Beluncnenune MOAyns BEKTOpa 4epe3 ero KoopAuHaThl. Hampasisiiomye KoCHHYCBl BEKTOpa U UX
BBIYUCIICHHUE Yepe3 KOOPIUHATHL.

22) Opt BekTopa. Jloka3aTeabCTBO COOTHOIIEHHS MEX/ Ty HapaBIISIIOIIMMU KOCHHYCaMHU.

23) CkansipHOe TPOU3BEICHUE BEKTOPOB U €ro cBoicTBa. HeoOxoanmoe u JOCTaTOYHOE YCIOBHE
MEPIEHIUKYIISIPHOCTH BeKTOpoB. KocuHyC yria Mexay IByMs BEKTOPaMU.

24) BeipaxkeHue paboThI CHITBI Yepe3 CKASIPHOE MMPON3BeieHNe. BhiparkeHre IPOSKINK BEKTOpa Ha
0Chb Yepe3 CKaJSIPHOE ITPOU3BE/ICHHE.

25) Ckanspubiii kBagpar. CKalsipHbIe TPOU3BEICHUSI OPTOB OCel KOOpAMHAT. 3alCh CKAJIIPHOTO
IIPOM3BEICHHSI BEKTOPOB Y€pe3 JeKapTOBbI KOOPIUHATHI BEKTOPOB.

26) «IIpaBbie» u «ieBbIe» TPOWKH BEKTOPOB. BekTopHOE Mpon3BeeHNEe BEKTOPOB U €0 CBONCTBA.

27) BektopHOe mpou3BeAeHUE OpTOB oceil. BekTopHOe mpou3BeseHNE BEKTOPOB B KOOPAMHATHOM
¢dopme. MOMEHT CHIIBI OTHOCUTENIEHO TOYKH.

28) CmemaHHOE MPOU3BEAICHHUE BEKTOPOB M €ro CBOWcTBAa. Heobxommumoe w AOCTaTOYHOE YCIIOBHE
KOMIUIAaHAPHOCTH BEKTOPOB.

29) BbIBOJ BEIpa)KEHHSI CMEIIAHHOTO TPOU3BEIECHHS Yepe3 KOOPIAUHATHI.

30) YpaBHECHHE MPSMON Ha TUTOCKOCTH, MPOXOJSIICH depe3 IBe 3aJaHHBIX TOUYKHA. KaHOHWMYEeCKoe
ypaBHEHUE NPSIMOM Ha MJIOCKOCTH.

31) Obuiee ypaBHEeHHE NPSIMOI Ha TIOCKOCTH. HopMmaies 1 HanpaBJIsIFOLINA BEKTOP.

32) YpaBHEHHE NPSMON Ha IUIOCKOCTH, MPOXOJSIEH depe3 3aJaHHyI0 TOYKY, MMEePICHANKYIISIPHO
3a/IaHHON HOpMAJIH.

33) YpaBHEeHHE T'€OMETPHYECKOIO MECTa TOYEK Ha IJIOCKOCTH, PABHOYAAIEHHBIX OT JIBYX JaHHBIX
Touek Al m A2.

34) YpaBHEeHHE NPSAMOI Ha TNTOCKOCTH, MIPOXOISIICH depe3 3aJaHHyI0 TOUKY ITapauieIbHO 3aTaHHOH
IIPSIMOM.

35) YpaBHeHue npsAMOi Ha MIOCKOCTH «B OTpe3Kax». YacTHBIE CiIydau PacHoNOXEHHs MPsMOH Ha
IUTIOCKOCTH OTHOCUTEILHO Havajla KOOpIUHAT.

36) Yroia HakJIOHA IPSIMOM Ha MJIOCKOCTH. Y CJIOBHE MapauIeIbHOCTH U MEPIIEHANKYIISIPHOCTH ABYX
MPSIMBIX Ha TJIOCKOCTH.

37) BexTopHOe ypaBHEHHE IIPSIMOI HA TUIOCKOCTH. Y paBHEHHE MPAMON Ha IJIOCKOCTH B HOPMAIBHOM
dhopme.

38) B3anmHoe pacrnonokeHre MpsIMO U TOUKH Ha IJIOCKOCTH. B3auMHOE pacmoiokeHHne IBYX TOUEK
Ha IUIOCKOCTH.

39) Uto Takoe Imy4oK MPSIMBIX Ha ITIOCKOCTH.

40) Bunsl ypaBHeHHH IUIOCKOCTH B ITpocTpaHcTBe. [IoHsATHE HOpMaTbHOTO BEKTOPa

41) 'eomeTpuueckas HHTEPIIPETAIUS [TapaMETPOB OOIIEro ypaBHEHUS IFIOCKOCTH B IPOCTPAHCTBE

42) 'eomeTpuuecKkas MHTEPIPETAIUS TaPAMETPOB HETIOJIHBIX YPaBHEHUI IIIOCKOCTH B IPOCTPAHCTBE

43) 'eomeTprueckasi MHTEpHpETAlMs  IApaMETPOB  BEKTOPHOTO  YpaBHEHHS  IUIOCKOCTH B
IIPOCTPAHCTBE
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44) BzanMHOE pAaCIIONIOKEHUE NIBYX IUIOCKOCTeH B TpocTpaHcTBe (YCIOBHS Ha MapaMeTphI
YpaBHEHHN)

45) I'eomeTpuueckas MHTEpIpETalysi IMapaMeTpoB HOPMAJbHOTO  YpPaBHEHHSI IUIOCKOCTH B
MIPOCTPAHCTBE.

46) [loHATHE OTKIOHEHHUS U PACCTOSIHUS TOUKHU OT IUIOCKOCTH B IIPOCTPAHCTBE

47) YpaBHeHHE MpsIMOH B TPOCTPAHCTBE KaK IepecedeHHs IBYX IUTOCKocTell. OmpeneneHne
HaMPaBJISAIONIET0 BEKTOpa

48) Uto Takoe my4oK TuIocKocTel? BapruaHThl ypaBHEHHH ITy4Ka U MX OTIIMYUE JPYT OT Apyra

49) KarnoHndeckoe 1 mapaMeTpUIecKoe YpaBHEHHS TIPSIMOM B TIPOCTPAHCTBE

50) B3aumHOe pacnojoxeHue MPsIMOM U IJIOCKOCTH B MpOCTpaHCTBe (YCIIOBUS Ha MapaMeTpbl
ypaBHEHHI)

51) CriocoOrI ompenieIeHnus PaCCTOSTHHAS OT TOYKH JIO TPSIMOH B IPOCTPAHCTBE

52) Onpenenenue u NpUMepbI TMHEHHBIX TpocTpancTB. [loHsTre n3oMophu3mMa

53) Omnpenenenne cOOCTBEHHBIX 3HAUEHUHM M COOCTBEHHBIX BEKTOPOB JINHEHHOTO MPe00pa30BaHus

54) [IpeoOpa3zoBaHue MPOCTPAHCTBA, CBSI3aHHOE C PABHOMEPHBIM CYKATUEM

55) lonstue kBagpaTHuHOH hopmbl. KaHOHUYECKUI BU KBaIpaTHIHON (POPMEL.

56) Meton Jlarpanxa npuBeneHUs KBaIpaTHIHON (POPMBI K KAHOHHYECKOMY BHTY.

57) Meron SIkoOu puBeIeHHS KBaIPATUIHON POPMBI K KAHOHUIECKOMY BUJTY.

58) IlpeoOpa3oBanue KBaApaTUIHOM (POPMBI IPU TMHEHHOH 3aMeHe TTepEeMEHHBIX

59) Konndeckue cedeHus ¥ KPUBBIE BTOPOTO ITOPSIIKA

60) I'eomeTpryeckast UHTEpIPETAIS TAPAMETPOB YPABHEHUS OKPYKHOCTH U AJIIHIICA.

61) ITapameTpsl u CBOWCTBA 3JUTUIICA

62) 'eomeTpuyeckast ”HTEPIIPETaIHS IapaMeTPOB YPaBHEHHUS THIIEPOOITBL.

63) ITapameTpsl 1 CBOMCTBA TUIIEPOOIIBI

64) I'eomeTpryeckas MHTEPIPETAIHSI TApaMETPOB ypaBHEHHSI TapaOoITbL.

65) IlapameTpsl 1 CBOMCTBA MapaboITbI

66) [lpuBenenune ypaBHEHHS LIEHTPAILHON IMHUN BTOPOTO MOPSAKA K KAHOHUYECKOMY BUILY

67) IlpuBeaeHne Npor3BOJIILHOTO YPAaBHEHHUS Tapa00Ibl K KAHOHUYECKOMY BUIY

68) [IpeoOpazoBaHre CUCTEMBI KOOPAWHAT IPU MTOBOPOTE OCEH

69) Onpenenenue yria MOBOPOTa OCeld KOOpAMHAT MO MapamMeTpaM YpaBHEHHs KPHBOH BTOpPOTO
ropsiaKa

70) Bunpl noBepxHOCTEH BTOpOro nopsiaka. OCHOBHBIE TapaMeTPhI U CBOICTBA

4) IlepedeHb BONPOCOB, BLIHOCMMBIX Ha NPOMEKYTOYHbIEC aTTECTALUHA

TEOPETUYECKUE BOIIPOCHI k 3x3ameny:

1 Ilonste matpuubl. JIuHeiHble onepanuu Haj Marpunamu. Ilpoussenenue matpui. Jl0ka3aTelbCTBO CBOMCTB
onepauu.

2 IIpousseneHue marpuisl Ha BekTop. IIpomsBeneHue nByx MmaTpull. Jl0Ka3aTeNnbCTBO CBOMCTB MPOU3BEACHUS
IlepectanoBounble MaTpHIbl. CTENEHb MATPHILIBL.

3 IlonsTue onpenenuresns. JlokazaTebCTBO CBOICTB ONPENEIUTENEH.

4 TIpaBuia Kpamepa pemreHusl cucTeM JTUHEWHBIX YPaBHEHHUH C JOKA3aTENECTBOM. beCKOHEYHOE MH-BO PEUICHUN
CHCTEMBI.

5 O6partHas Marpuiia. MaTpudHas 3aMCh CHCTEMBI YpaBHEeHHUI. MeTox 00paTHOH MaTpHIbl PEIICHHUS CHCTEMBI 1
ero 000CHOBaHHE.

6 MartpuIia Kak cucTeMa CTOJIOIOB Wit CTPOK. [ToHATHE THHEWHOM 3aBUCUMOCTH CTPOK:

7 CBoiicTBa CUCTEMBI CTPOK C JOKA3aTEIbCTBOM.

8 basucHblil MUHOD U paHT MaTpuLbl. CBOWCTBA paHra C JOKa3aTelbCTBOM.

9 JlokazaTenabCcTBO TEOPEMBbI: DJIEMEHTapHbIe NPeoOpa3oBaHMs HE MEHSIOT paHra MaTpuibl. J(okasaTenbcTBO JUIst
Bcex 4 BUJOB IpeoOpa3oBaHuil.

10 [okazatenscTBO Teopembl Kponekepa-Kanemmu.

11 OOmas Teopus cucTeM JIMHEHHBIX anredpandeckux ypaBHeHnid. Meron ["aycca.

12 Tlonsatue BekTopa. Jl0Ka3aTEIbCTBO CBOMCTB IMHEWHBIX ONEpPalUil Hal BEKTOPAMHU.

13 CkangpHoe npou3BeAcHHE BEKTOpoB. Ero BbIpaskeHuE dYepe3 KOOpAMHATHL. J[0Ka3aTenbCTBO CBOWCTB
CKaJIIpHOTO MPOU3BEICHHUS.

14 BexTtopHOEe mpom3BelneHHE BEKTOpOB. Ero BeIpakeHHe Uepe3 KOOpAMHATHL. J{OKa3aTEIbCTBO CBOWCTB
BEKTOPHOT'O IIPOU3BEIEHHS.
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15 CwmemanHoe mNpoM3BeJCHUE BEKTOPOB. Ero BbIpakeHHMe uepe3 KOOpAMHATHL J[0Ka3aTelbCTBO CBOWCTB
CMEIIaHHOTO MPOU3BEACHHUSL.

16 6 BHIOB ypaBHEHHI NpPSIMOW Ha IUIOCKOCTH C WX BBIBOJOM (KaHOHMYECKOE, IapaMeTpuyeckoe, oduiee, «B
0Tpe3Kax», BEKTOPHOE, uepe3 yriioBoi ko3dduiueHr).

17 BpiBOA HOPMAILHOTO ypaBHEHUS NMPSIMOW Ha IUIOCKOCTH. B3auMHOE pacmojio’keHHe NpSIMONW U TOYKU Ha
TUTOCKOCTH. B3aumHoe pacronoxeHue AByX NPsIMbIX.

18  Bunasl ypaBHEHUH IIOCKOCTH B IPOCTPAHCTBE

19  BriBonx o0miero ypaBHEHHUS INIOCKOCTH B IIPOCTPAHCTBE

20  T'eomerpudeckast HHTEPIPETALMS HETOIHBIX YPaBHEHHH INIOCKOCTH B IPOCTPAHCTBE

21  BBIBOJ BEKTOPHOTO ypaBHEHHS IIIOCKOCTH B IIPOCTPAHCTBE

22 B3anmHoe pacnosoxxeHue AByX III0CKOCTEN B IPOCTPAaHCTBE

23 HopmanbHoe ypaBHEHHE IUIOCKOCTH B MPOCTPaHCTBe. B3anMHOe pacrojiokeHHe TOYKH UM IIOCKOCTH B
HpPOCTPAHCTBE

24 YpaBHeHHUe IpAMO B IPOCTPAHCTBE KaK MEpeceueH sl AByX IIIOCKOCTEN

25  KaHoHMYeckoe 1 mapaMeTpUuecKoe YpaBHEHHUS MPSMOH B IIPOCTPAHCTBE

26  BzaumHOE pacnooxeHue NPsIMOI U INIOCKOCTH B IPOCTPAHCTBE

27  PaccrositHue OT TOUKH A0 NPSMOM B IPOCTPAHCTBE

28 CUMBOJIBI MATEMAaTHUECKOH JIOTHKH U X HCIOJIB30BaHHUE.

29 IlonsTrHe QYHKIUHN U CIIOCOOBI MX 3aJaHUS.

30 OcHOBHEBIC dIIEMEHTAPHBIC (PYHKINHU U UX TPadUKH.

31 IlonsTHE YNCIOBOI IOCIENOBAaTENFHOCTH. [Iperen 9ucIoBoi MOCIeT0BaTeTFHOCTH.

32 beckoHEYHO MaJIble M OECKOHEYHO OOJIBIINE ITOCIEA0BATEIFHOCTH, X CBOMCTBA.

33 Yucno e.

34 Ipenen GyHKIMU B TOUYKE U HA OECKOHEYHOCTH.

35Teopemsl 0 npenenax QyHKIKH.

36 IlepBeIii 1 BTOPOIl 3aMeuaTeNbHbIE TPECTHI.

37 BeckoHeuHO Majble (DYHKIUH, Kiaccu(ukanus OECKOHEYHO Manble (YHKIHH, KiacCU(pHUKALUSI OCCKOHEYHO

MaJIbIX.

38 IIpuHIHIT 3aMeHBI PYHKITHI S5KBUBATICHTHOCTH.

39 HempepbIBHOCTS OCHOBHBIX JIEMEHTapHBIX (PyHKIHI.

40 OCHOBHBIE TEOPEMBI O HETIPEPBHIBHBIX (DYHKITHSIX.

41 CpoiicTBa (pyHKINH HETIPEPHIBHBIX HA 3AMKHYTOM OTPE3KE.

42 ToHsATHE TPOU3BOIHOM, €€ TEOMETPHUICCKUAN N MEXaHNIECKUI CMBICI.

43 I1paBuia BEIYUCICHUS IPOU3BOJHOM, TAOINIA IPOU3BOTHBIX.

44 JlorapupmMudeckas MPOWU3BOIHAS, MPOU3BOAHAS HESBHO 3aJaHHOW (YHKIMH, MTPOU3BOIHAS MapaMeTPHUUECKH

3aIaHHON (DYHKIHH.

45 Tuddepeniuan GyHKIHH, €r0 CBOHCTBA M METO b BHIYHUCIICHUS.

46 VuBapuanTHOCTH (hopMbI IepBoro nuddepenimana.

47 IlpousBoausie u aAu(hepeHIrabl BEICIINX TOPSIKOB.

48 OcHoBHBIE TeopeMbl U HEepeHITUATEHOTO UCUHCITeHUs: TeopeMbl Depma, Pomst, Jlarparxka, Komm.

49 Tlpasuio JlonuTans.

50 ®opmyna Teiinopa.

51 MOHOTOHHOCTb, SKCTPEMYMEBI (PYHKIIHH.

52 HampaBneHne BEITYKIOCTH rpadrka pyHKITNH, TOUKH IIepernoa.

53 AcumnToTsl rpaduKa GyHKIIUH.

54 OOuias cxema rccieoBanus GYHKIMN U OCTpOeHHE rpaduKoB.

55 HauGomnpliiee 1 HaMMeEHbIIee 3HaYCHNE QYHKIIMIA Ha 3aAMKHYTOM OTPE3Ke M HHTEpBAJIE.

56 INousiTre nepBOOOPA3HOIl M HEOIPEIEIIEHHOTO HHTErPaa.

57 Tabnuna uaTerpanoB. CBOMCTBa HEOIIPEACICHHOT'O HHTETpaIa.

58 ®opmyna HHTErpUpOBaHUS O YacTaM. IHTerpupoBaHue 3aMeHO IepeMeHHON

TUIIBI 3AJAY [TPAKTUYECKOI'O 3AJAHUA

*  OmpeneneHue pa3MEPHOCTH IIPOCTPAHCTBA BEKTOPOB.

e  PemeHue cucreM NTMHEHHBIX YpaBHEHUI (2 3aqaHus Ha 2 pa3NUYHBIX METOAA).
e  [IpsiMast Ha IUIOCKOCTH (TpU U3 8 TUIIOBBIX 3a/1ay).

e  JlIpsiMast 1 TUIOCKOCTH B IpOCTpaHcTBe (aBe 13 10 THIIOBBIX 33/1a4).

*  BpluucieHue npeena nociaea0BaTeIbHOCTH.

*  Bruncnenue npezaena GyHKIHH.

¢  BrluncieHne Npon3BOIHBIX OT (PyHKIHIA.

*  BplunciieHHe NPONU3BOIHBIX OT (PYHKINH 331aHHBIX HESIBHO M TAPaMETPHIECKH.

18



TEOPETMYECKHE BOIIPOCBI k sk3amMeny:

. IlonsiTne nepBooOpa3HOIl M HEOITPEAETIEHHOTO HHTErpaa.

. TaOnuma naTerpanos. CBOICTBa HEOMIPEICIICHHOTO HHTETPaa.

. ®opmyna uHTErprpoBaHus Mo YacTsaM. MHTerpupoBanye 3aMeHON NEpeMEHHOM.

. lHTeTprpoBanne paloHAIBHBIX (YHKLIUH.

. lHTerpupoBanne UppanoHAIBHbBIX, TPUTOHOMETPUYECKUX (PyHKIHH.

. IlonsiTne o HeOepyIMXCsI HHTErpaIax.

. IlonsiTHE ONpEEIEHHOr0 UHTETpalla, €r0 FEOMETPUUECKUI U MEXaHUUECKUN CMBIC]L.

. Teopema cymiecTBoBaHHSI.

. CBoiicTBa onpeieNIeHHOr0 HHTerpana. Teopema o CpeHeM 3HAUECHHN.

10. OmpeneneHHbI HHTErpalI ¢ IEPEMEHHBIM U BepXHUM nipenenom. @opmyna Herorona-Jleiibrmma.
11. 3amena mepeMeHHOI1 B onpeieieHHOM HHTerpaje. DopMyia HHTErPHPOBAHHUS 110 YaCTSIM.
12. T'eomeTpryeckue 1 pU3NIECKUE U3TI0KEHHS OTIPEICICHHOTO HHTETpaa.

13. HecoGcTBEHHBIE UHTETPAIBI.

14. Tlonsitue HyHKIIMH HECKOJIBKUX MIEPEMCHHBIX.

15. Ipenen v HeNPepBIBHOCTH (DYHKIINK HECKOJIBKHUX TIEPEMEHHBIX.

16. OCHOBHBIE TEOPEMBI O HEMPEPHIBHBIX (DYHKIIUSIX.

17. CpoiicTBa pyHKIMIT HENPEPHIBHBIX Ha 3aMKHYTOM OIPAaHUYEHHOM MHOYKECTBE.

18. YactHble Tpou3BOHbIE (PyHKIMHI HECKOIBKHX ITepeMeHHbIX. [TonHbli auddepenuma.
19. HesiBuble ¢pynkiun. KacarenpHast IIIOCKOCTh 1 HOPMaJIb K TTOBEPXHOCTH.

01NN bW

Ne)

TUIIBI 3AJAY [TIPAKTUYECKOT'O 3ATAHUA

®  BplunciieHHe HHTETPajoB METOJIOM BHECEHHUSI 1101 3HaK quddepeHimana.
*  BpluucieHHE UHTErPajoB METOJOM UHTETPUPOBAHUS 110 YACTAM U 3aMEHOM NIEPEMEHHOTO.
®  BrmuncneHue onpenesieHHbIX HHTETPAIoB.

TEOPETUYECKUE BOIIPOCHI k 3x3ameny:

. HacTHbIe IPOU3BOJHBIEC BBICIIMX HOPSIKOB.

. ®opmya Teiinopa i GyHKITHI MHOTHX MIEPEMEHHBIX.

. DKCTpeMyMbl (DYHKIIMI MHOTHX IEPEMEHHBIX. Y CIIOBHBIN 3KCTPEMYM.

. Auddepenunansusie ypaBaenus (Y), oouue noHsTus.

. Y nepBoro nopsiaka. 3agaua Korm.

. Teopema cymectsoBanus pemieHus J[Y nepBoro nopsiaka.

. Opocteiimme 1Y nepBoro nopsiaka. OcoObIe pereHus.

. Jlunetinsie Y. IIpuHIMn cynepnosuuum.

9. JIuneitnoe /1Y nepBoro nopsiaka ¢ mocTOSHHBIMA KOG QHUITEHTaMU.

10. JIunetinoe ogaOporHOE 1Y € TOCTOSHHBIM KO3()(DUIIIESHTOM.

11. JInnelinpie OMTHOPOTHBIE YPABHEHUS BTOPOTO MOPSIKA C TOCTOSHHBIMU KO3 (hHUIIMEHTaMHL.
12. Metoz Bapuanuy IOCTOSIHHBIX. YacTHOE penieHre HEOJHOPOIHOTO YPABHEHHMS C TOCTOSTHHBIMU
K03 hUIIMEHTaAMH.

13. Cucremsr J1Y. Jluneitnast omHopoanas cucrema /Y.

14. OGiee pelieHre OAHOPOIHON CUCTEMBI JIY ¢ MOCTOSHHBIME KO3 PHIIUCHTAMU.
15. Heomuopoauas cuctema JIY ¢ HOCTOSHHBIMU KO3(D(DHUIIECHTAMH.

16. KpaeBsbie 3a1aun.

17. Ilpu3HaKu CXOAUMOCTH YHCIOBBIX U CTENEHHBIX PS/IOB.

18. OcHOBHEIE CBOICTBA (DYHKIIMOHATBHBIX PS/IOB.

19. OcHOBHBIE KOMOMHATOPHBIE CXEMBI.

20. OCHOBHBIE TEPMHUHBI TEOPUHU BEPOSTHOCTEM.

21. ®opmyna baiieca u popmya MOIHONW BEPOSTHOCTH.

22. OCHOBHBIE TEPMUHBI MATEMATUIECKOW CTATUCTHUKH.

01N N W=

TUIIbI 3AJAY ITIPAKTUYECKOI'O 3ATAHUA

Pemenne nugdepeHnnanbHbIX ypaBHEHUH EPBOTO MOPSIKA.
Pewenne nuueliHbIX quddepeHnnanbHpIX ypaBHEHHH C TIOCTOSIHHBIMH KOG QUIIMEHTaMH.

e o o o

OrmpeneneHne CXOAUMOCTH HEKOTOPOTO Psia.

Pewenne cucremsl tuddepeHnanbHbIX ypaBHEHH BTOPOT0 MOPsAKA C TOCTOSHHBIMU KO3 duIneHTamu.
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° Pemenue 3agaum Ha OIMPCACIICHNE BEPOATHOCTHU HEKOTOPOI'O COOBITHSI.

5.2. Onucanue nokasaresuaeil 1 KpUTepueB KOHTPOJIS yCIIEBAEMOCTH, ONIMCAHKE IIIKaJl OLIEHUBAHMSI

Jlyis OlleHKH 3HAaHWM, YMEHHIA, HABBIKOB M ()OPMUPOBAHUS KOMIETCHIIUU 1O TUCITUTUIMHE
MpUMEHSETCs 0alIbHO-PEHTUHIOBAsI CUCTEMAa KOHTPOJIS ¥ OLIEHKH YCIIEBAEMOCTH 00YyYarouXcs
OYHOUM (OPMBI U TpaJAMIIMOHHAS CHUCTEMa KOHTPOJSI U OICHKH YCIEBAEMOCTU OOYYarOIIMXCs
3a04HOM (hopmbl. OCHOBHBIE TpeOOBaHUS OALTLHO-PEUTHUHTOBON CHUCTEMBI IO TUCHUIUIMHE H
IKaJIa OIICHUBAHMSI IPUBEACHBI B Tabmumax S - 7.

Tabmuua 5 — TpeGoBanus 6aTEHO-PEUTHHIOBON CUCTEMBI 110 TUCLUILTHHE

MaxkcumalbHble
Kommuec Jlomomau
6asutel 3a moaBua | Cpoku Itpadusre 6amisl
TBO TCIJIBHBIC
Bup! pador padoThI BBIITOJ
TOJIBUIIO Oasuel 3a
HEeHHUS 3a  HapymeHue | 3a KauyecTBO
Bpaborsl | 1 | 2 | 3 | 4 Ka4ecTBO
CPOKOB
KonTponsubie 4 6| 5| 5| ¢ |cHeMEC Ho+23a | Ho-23al pabory Ho-23al
paboTHI STIHO 1 paboty paboty
Brimonaenue Jlo 3 6amtoB 3a 1 exernen | Jo +1 | Ilo -1 Gamy 3a 1
JIOMAIITHUX 33 aHAH 14 paboty enpHO | Oayma 3a | paborty
1 paboty

Brmonuenne y ITo 5 6amnos 3a | o +5
JOITIOJTHUTEIIbHBIX 3
TOBBIILIEHHON 4 * paboty Gannos
CJIOXKHOCTH (ans 3a 1
JKeJIAKOIIHUX) pabory
Iocemenue Jo26ammos3al | exenen | Orser y | Io -1 Oamry 3a 1
3aHATHH (YdacTue B 13 HEJIeITo eIIHO | JTOCKH TIPOITYCK
00CyXICHUSIX 1o +1
3a/1a4) Oayia
OTBET Ha PK3aMCHE 1 10 SIHBapb
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Tabnuna 6 — Kpurepuu orieHuBaHus pe3yibTata 00yueHus Mo AUCHUILIMHE U IIKaJla OLlEHUBAHUS

Kputepun onieHuBaHus pe3yabTaTOB 00y4eHUs

ot Moo BaT Kox ¥ HAMMEHOBARNAE OreHka Or1eHka Or1eHka Or1eHKa
HKOMHeTeHHHH HHJTUKATOPA HOCTIOKEHT «Hey;mBngT;)oznTenbﬂo» «yZIOB.]IesTSB-(;I());:"eﬂbHO» «);(;[_)g;u(y:)» «(é’lg_]fl(;—:)l:/(:»
KOMIIETEHIINH . . 2 . o . . .
OT max peHTUHrOBOH OT Max PeHTHHIOBOH OIIEHKH OT max peHTHHrOBOH OT max peHTUHTOBOH
OLIGHKH KOHTPOJISI KOHTPOJISI OLICHKH KOHTPOJISI OLICHKH KOHTPOJISI
OIIK-1.  Cnocob6en | MOIIK-1.1. Wznoxxenue yueOGHOTO ®parMeHTapHEIe, 3naer  marepuan  Ha | Mmeer riyOokue
NpUMEHATh  €CTeCT- | Mcrmonb3yeT MeTo/ibl | Martepuana  OECCHCTEMHOE, | MOBEPXHOCTHBIE 3HAHMS IO | JOCTaTOYHO XOpOIIEeM | 3HaHUS BCETro
BECHHOHAYUYHBIE U 00- | MaTeMaTUYeCKOro HETIOJIHOE, HE 3HAeT OCHOB | OCHOBaM MAaTeMaTHYEeCKOrO | YPOBHE; MpPE/ICTaBIsAeT | MaTepuaiga, IOHUMaeT
LICHHXCHEPHBIC 3HA- | gpanmsa W MOJenM- | MATCMAaTHYCCKOrO aHalu3a, | aHalu3a i FCOMCTPHM. OCHOBHBIC  3aJauydl B | CIPYKTypy
HIA, METOBI MATEMA~ | hopapyg B npodec- | TCOMETPUR. pamKax MOCTAHOBKU | ITUCLUIUIMHBL,  OCBOWJI
THUECKOTO AHAIHM3A M | (oo o nenei u BbIOOpA | HOBAlMM JICKIMOHHOTO
MOJETUPOBAHUS, TEO- ONTUMAJIBHBIX CHOCO0OB | Kypca II0 CPaBHEHUIO C
JIEATENBHOCTH.

PETHUYECKOTO U IKCIIE-
PUMEHTAITFHOTO
HCCIIeI0OBaHUs B
npodeccroHanbHOI
JIESITETBHOCTH.

Crocoben
MareMa-

OIIK-8.
MIPUMEHSTH
THYECKHE  MOJIEIH,
METOIBl U CPEeACTBa
NOPOEKTHPOBAHUS HH-
(hopMaIMOHHBIX u
ABTOMATH3MPOBAHHBIX
CHCTEM.

HOIIK-8.1. JlemoH-

CTpHpYET 3HaHHE
OCHOBHBIX METOJIOB
MaTeMaTH4eCcKOro
MOJICTTUPOBAHHUSI,
KJIACCCU(PUKAIUIO |
yCJIOBUSL  TIPUMCHE-
HUI  MOJElIed B
POCKTUPOBAHUHU
UH()OPMAITMOHHBIX
CHCTEM.

He cmocobGen mpuTMeHsTH
METObI u cpencraa
MaTeMaTHYEeCKOTO aHalu3a
Y TEOMETPHH.

M3noxeHue noayueHHbIX
3HaHUN HEMOJIHOE, OJHAKO

3TO HE MPETATCTBYET
YCBOEHHIO  TIOCJIEAYIOIIETO
marepuasnia. Homnyckatorcs
OTJICNbHBIE  CYIIECTBEHHBIC
OmMOKH, UCIpPaBIEHHBIE C
MOMOIIBIO  TIPETOAaBaTelsl.
3arpyaHeHus npu
(hopMyIIMpPOBaHUU OCHOBHBIX
MOJIOKEHU I u ux
MIPUMEHCHUHT

UX JOCTHIXXCHHA.

y4eOHOU JIUTEpaTypoii;
U3JI0’KEHNE

MOJIyYEHHBIX  3HAHUU
MOJIHOE, CHCTEMHOC;
JIOITYCKAOTCS
€IMHUYHEIE  OIIHMOKH,
CaMOCTOSTEIIBHO
HCIPABIIsIEMbIE npu
cobeceI0BaHuH
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Tabmumna 7 — Kputepuu olieHuBaHus

Onenka Kpurtepuu ouennBanus
. OIICHKY «OTJHYHO» 3aCIy)KUBAeT OOYy4aroIIMiCs, OCBOMBIIUI 3HaHUS,
Bricokuii ypoBeHb .
S YMEHHSI, KOMIETCHUMM W1 TEOPETUYECKHH —MaTepual 0e3 mpobenoB;
(oTmamo) BBITIOJTHUBIIMN BCE 3a/JaHus, NPEIyCMOTPEHHbIE YYeOHBIM IIJJAHOM Ha
BBICOKOM Ka4eCTBEHHOM YPOBHE; MPAKTUYECKHE HABBIKA MPO(HECCHOHATHHOTO
MIPUMEHEHUS] OCBOCHHBIX 3HAaHUH C(HOPMHUPOBAHBIL.
CpenHuil ypoBeHb | OIICHKY «XOPOIINO0» 3aCIyXHBAeT OOYYarOIIUICS, MPAKTUYECKH IOJHOCTHIO
«» OCBOMBILMKM 3HaHUS, YMEHHMs, KOMIIETCHIIMM U TEOPETUYECKUN MaTepual,
(xoporo) y4eOHbIe 33JaHUs HE OLEHEHBl MaKCUMAIIbHBIM YHCIIOM OaJlJIOB, B OCHOBHOM
c(hopMUPOBAT IPAKTUIECCKIE HABBIKH.
[Hoporossiii OIIEHKY «yAOBJIETBOPHUTEIBHO» 3aCTyXXUBaeT OOydYaroUIUiics, YacTHYHO C
YPOBEHB «3» mpobenaMi OCBOMBIIMK 3HAHHA, YMEHHS, KOMIIETEHIINA W TEOPETHYECKUN
(YIOBIETBOPUTENB- | MaTepuas, MHOTHE YUeOHBIC 3a1aHusl 100 HE BBIMOIHUI, JINOO OHU OIIEHEHBI
HO) gyucioM OayioB OJIM3KUM K MUHUMAIBLHOMY, HEKOTOpPBIC IPAKTUYCCKUE
HABBIKK HE C(HOPMUPOBAHEI.
MuHUMaITbHBIN OIICHKY «HEYIOBICTBOPUTEIHHO» 3aCITYKUBACT 00yUaIOIIUIACS, HE OCBOUBIIIHI
YPOBEHbB «2» 3HAHUS, YMEHHSI, KOMIICTEHIIUHN U TCOPETUUCCKUN MaTepHall, yueOHbIC 3aJaHs
(HEeyIOBIIETBOPH- HE BBITIOJHIUI, TPAKTHYECKHE HaBBIKK HE C(POPMUPOBAHEI.
TEJIHHO

6 YYHEBHO-METOAUWYECKOE OBECIHEYEHHUE JUCHUITJIMHbI

6.1. Yuebnas nurepartypa
6.1.1 Kypom, A.I'. Kypc Bbicmieti anreOpsr:*yueb. s By3oB / A.I'. Kypomr. - 17-e u3z.; crepeoTurl. -
CII6.: JIans, 2008. - 432c.: . - (Knaccuueckas yueOHas TuTepaTypa 1Mo MaTeMaTHKe ).
6.1.2 IlpuBasos, U.U. Ananutudeckas reometpus: yueOHuk s By3oB / M.W. ITpuBasnos.-37-¢
u3f.; crepeorun. - CII6.: Jlanp, 2008. - 304c.: wi. - (YueOHuku ns By30B. CrenuanbHas
JUTEepaTypa).
6.1.3 Kuerennk JI.B. COopHUK 33124 10 aHanuTudeckoit reomerpuu. Ilog pea. Epumosa H.B. /
J.B.Knerennk. — CII6.: [Ipodeccus, 2009. — 200c.
6.1.4 Nucbmennsbii JI.T. KoHcniekT neknuii mo BeICIICH MaTemaTwke: monHbd Kypc.- /[1.T.
[Tucemennsiit. — 9-e uzn. — M.: Aiipuc-tipecc, 2009. — 608 c. — DnekTponHsbIi pecypc. — URL:
https://docs.yandex.ru/docs/view?tm=1644234834&tld=ru&name=Pismennyi.pdf&text=%D0%
6.1.5 bepman, I'.H. CoopHuUK 3a/1a4 10 KypCy MaTeMaTHYECKOT0 aHalu3a: PEIICHUE TUITMYHBIX
U TPYIHBIX 3aja4: yueOHoe nocobue ans By3oB / I'.H. bepman. - 3-e uzn.; crepeorurn. - CII6.:
JIanb, 2007. - 608c.: .

bubnuoteunslii poHA YKOMIUIEKTOBAH MEYaTHBIMU M3JAaHUSAMH U3 pacdyera He MeHee 0,25
9K3EeMIUISIpa KaXKJ0T0 M3 M3JaHMM, YKa3aHHBIX BBIIIE Ha KaXI0ro oOydyaroIlerocs U3 4ucia
JIM1, OTHOBPEMEHHO OCBAMBAIOIINX COOTBETCTBYIOLLYIO IUCHUIUIMHY (MOIYJIb).

6.2. Metonuueckre yKa3aHus, peKOMEHIALNK U IPyTHE MaTEPUaIbl K 3aHATHIM

6.2.1 BeluucjieHue NPOM3BOAHBIX (PYHKUUH OJHOIO IEPEMEHHOro [JJIEKTPOHHbIE TEKCTOBBIE
JaHHBIE]: METONI. yYKa3aHus s oOydaronuxcs HampasieHui moarororku 01.03.04, 09.03.02, 13.03.02,
15.03.02, 15.03.04, 18.03.01, 19.03.02, 23.03.03 Bcex dopm odyuenus / JIIU HI'TY; coct.: A.IO.
Jlaryxun, H.M. borocnoBckas. — JI3epxunck, 2018. — 24 c.

6.2.2 PelmieHne 3a1a4 1m0 TEOPUH BEPOATHOCTeH [DJIEKTPOHHBIE TEKCTOBBbIE JaHHBIE|: METO.I.
yKazaHus Juis oOyuwarommxcs Hanpasienumii moarotoBku 01.03.04, 09.03.02, 13.03.02, 15.03.02,
15.03.04, 18.03.01, 19.03.02, 23.03.03 Bcex ¢opm obOyuenus: B 4u. U.4 / JAIIN HI'TY; coct.: HM.
Borocnosckas. — [zepxkunck, 2018. — 25 c.

6.2.3 Pemiennie 3a7a4 M0 TeOpPHH BePOSITHOCTeH [DJIEKTPOHHbIE TEKCTOBbIE NAaHHBIE|: METO/.
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yKazaHusl Uit oOydwarommxcs HampasieHwid moarotoBkm 01.03.04, 09.03.02, 13.03.02, 15.03.02,
15.03.04, 18.03.01, 19.03.02, 23.03.03 Bcex dopm oOyuenus: B 4u. U.3 / AT HI'TY; cocr.: HM.

Borocnorckas. — [zepxxunck, 2018. — 22 c.

6.2.4 Pemienue 3aga4 MmO TeOPUM BePOATHOCTEH [DJIeKTPOHHBbIE TEKCTOBbIEe JaHHBbIE|: METOJ.
yKazaHus Juis oOyuwarommxcs Hanpasienmii moarotoBku 01.03.04, 09.03.02, 13.03.02, 15.03.02,
15.03.04, 18.03.01, 19.03.02, 23.03.03 Bcex ¢opmbr oOyuenus: B 4a. U.2 / I HI'TY; coct.: H.M.
Borocnorckas. — [[3epxunck, 2018. — 24c.

6.2.5 KoMmniiekcHble Yyncjia [DJeKTPOHHBIE TEKCTOBbIE JaHHbIE]|: METO/I. YKa3aHUS Il 00yYJarONIXCs
Hanpasienuit nogrorosku 01.03.04, 09.03.02, 13.03.02, 15.03.02, 15.03.04, 18.03.01, 19.03.02, 23.03.03

Bcex dopm obyuenus / 1IN HI'TY; coct.: H.M. borocmosckas, 1.}0O. Xapuronoa. — [3epxxunck, 2018.
—19c.

6.2.6 Pemienne 3aga4 1mo Teopuu BeposiTHOCTeil. AJjredpa coObiTuil. Kiaccuyeckas u
reoMeTpuyecKasi BEpOSTHOCTHBIE cXeMbl [JJIEeKTPOHHbIE TEKCTOBbIE TaHHBIE]: METO/I. yKa3aHUs IS
obyuaroruxcs Hampasinenuid moarotoBku 01.03.04, 09.03.02, 13.03.02, 15.03.02, 15.03.04, 18.03.01,
19.03.02, 23.03.03 Bcex popm obyuenus / A1 HI'TVY; coct.: H.M. Borocnosckas. — J[3epxunck, 2018.
—-25c.

6.2.7 UucaoBbie psaabl [DJIeKTPOHHBbIE TEKCTOBbIE JaHHBbIE|: METOJ. YKa3aHUS I O0yJaromIuXcs
Hanpasnenui noarorosku 01.03.04, 09.03.02, 13.03.02, 15.03.02, 15.03.04, 18.03.01, 19.03.02, 23.03.03

Bcex ¢opMm ooyuenns / AT HI'TY; cocr.: A.1O. Jlatyxun, H.M. Borocnosckas. — [[3epxxunck, 2018. —
28 c.

6.2.8 Pemienue 3aga4 no KOMOUHATOPHUKE [IJIEKTPOHHbIE TEKCTOBbIE TaHHbIE]: METO. YKa3aHUS IS
oOyyaromuxcs HanpasieHus noarotosku 01.03.04 «[Ipukiagnas mateMaTukay o4HOH GopMbl 00ydeHHUS

/ AT HI'TY; cocr.: U.10. Xaputonosa, H.M. borocnosckas.— [[3epxxunck, 2018. — 24 c.

6.2.9 IlpeoOpa3oBanue Jlaniaca u ero mpuMeHeHHe [DJIeKTPOHHbIE TEKCTOBbIe NaHHbIE|: METO..
yKazaHus Juis oOyuwarommxcs Hanpasienmii moaroroBku 01.03.04, 09.03.02, 13.03.02, 15.03.02,
15.03.04, 18.03.01, 19.03.02, 23.03.03 Bcex ¢opm obyuenus: B 2u. U.1. / AT HI'TY; cocr.: A.H.

Jlo6aes, H.M. Borocnosckas. — [[3epxxunck, 2018. — 20 c.

6.2.10 Ilpeodpa3zoBanue Jlaniaca u ero npuMeHeHue [JJIeKTPOHHbIE TEKCTOBbIE JAaHHbIE]|: METO..
yKazaHus Juis oOyuwarormmxcs Hanpasienuii moarotoBku 01.03.04, 09.03.02, 13.03.02, 15.03.02,
15.03.04, 18.03.01, 19.03.02, 23.03.03 Bcex ¢dopm oOyuenus: B 24. Y.2. / A1 HI'TY; cocr.: A.H.

Jlo6aeB, H.M. borocnosckas. — /[3epxunck, 2018. — 22 c.

6.2.11 IlnockocTs M MpsIMasi B MPOCTPAHCTBE [JJIeKTPOHHBIE TEKCTOBbIE JaHHbIE]|: METOA. YKa3aHUsA
Ut oOyJaromuxcs Hanpasnerwid moarorosku 01.03.04, 09.03.02, 13.03.02, 15.03.02, 15.03.04, 18.03.01,
19.03.02, 23.03.03 Bcex popm odyuenus / JJIIU HI'TY; coct.: A.H. JloGaeB. — [3epxkunck, 2018. — 25 c.

6.2.12 BekTopsl [JeKTpPOHHbIE TeKCTOBbIe JaHHBIE|: METON. YKa3aHUs M OOy4aromuxcs
Hanpasienuit nogrorosku 01.03.04, 09.03.02, 13.03.02, 15.03.02, 15.03.04, 18.03.01, 19.03.02, 23.03.03

Bcex (hopm oOyuenwus / {1 HI'TY; coct.: H.M. Borocnogckast. — [I3epxkunck, 2018. — 23 c.

6.2.13 Paasl @ypbe [JaeKTPOHHBbIE TEKCTOBbIE JAAHHbIE]: METON. yKa3aHHUS ISl 0O0yJaronIuxcs
Hampasienuit mogrorosku 01.03.04, 09.03.02, 13.03.02, 15.03.02, 15.03.04, 18.03.01, 19.03.02, 23.03.03

ouHo# hopmbl 00yuenust / AT HI'TY; coct.: H.M. Borocnosckast. — J{zepxkunck, 2018. — 22 c.

6.2.14 Onpenesnresan [DJIEeKTPOHHbIE TEKCTOBBbIE JaHHbIE|: METOJ. yKa3aHUs UIsl OO0ydYarOU[UXCS
Hampasienuit mogrorosku 01.03.04, 09.03.02, 13.03.02, 15.03.02, 15.03.04, 18.03.01, 19.03.02, 23.03.03

Bcex ¢opm obyuenwmst / I HI'TY; coct.: H.M. borocnosckas. — [3epxxurck, 2018. — 24 ¢.

6.2.15 MaTpuunl [JJeKTPOHHBIE TEKCTOBBbIE [aHHbIE|: METOJ. YKa3aHus Ui OOydYarol[uXcs
Hampasienuit mogrorosku 01.03.04, 09.03.02, 13.03.02, 15.03.02, 15.03.04, 18.03.01, 19.03.02, 23.03.03

Bcex hopm oOyuenwus / I[N HI'TVY; coct.: H.M. BorocnoBckast. — [3epxkunck, 2018. — 41 c.

6.2.16 JIuHeliHble NPOCTPAHCTBA [JJIEeKTPOHHBbIE TEKCTOBBLIE [aHHbIE]: METON. YyKa3aHUS IIO
quctuiinHaM «JIuHeliHas anreOpa W aHAIMTUYECKas reoMeTpus» U «MareMaTHYeCKUd aHau3y Ui
oOyugatoruxcs HarpasieHus noarotoBku 01.03.04 «IlpuxmagHas MaTemaTnkay o4yHON GOPMBI 00ydeHUs

/ AT HI'TVY; coct.: U.1O. Xapuronosa, H.M. borocnosckas. — [[3epxunck, 2018. — 46 c.

6.2.17 IloBepXHOCTH BTOPOr0 MOPAAKA [DJIEKTPOHHbIE TEKCTOBLIE JAaHHbIE|: METOJ. YKa3aHUS i
oOydatomuxcst HampasineHuit noarotosku 01.03.04, 09.03.02, 13.03.02, 15.03.02, 15.03.04, 18.03.01,
19.03.02, 23.03.03 Bcex dopm obOyuenus / JIIM HI'TY; cocr.: A.YO. Jlatyxun, F0.A. Jlatyxuna. —
Hzepxunck, 2018. — 20 c.
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7 THOOPMALIMOHHOE OBECIIEYHEHHUE JUCHUITJIMHDbI

YueOHBI  mpolecc MO  JAWCHUIUIMHE  O0ecredeH  HEOOXOAMMBIM  KOMIUIEKTOM
JUICH3UOHHOTO U CBOOOJHO pPAaCIpOCTPAHSIEMOr0 MPOrPAMMHOTO OOECHEYCHHUs, B TOM YHUCIC
OTEUYECTBEHHOTO TMPOM3BOJCTBA (COCTaB IO JIUCHMIUIMHE ompeneieH B Hacrtosmied PII wu
MOJIIC)KUT OOHOBJICHUIO ITPH HEOOXOAUMOCTH).

7.1 Ilepeyenb MHPOPMALIMOHHBIX CIIPABOYHBIX CUCTEM

I[I/ICI_[I/IHJ'II/IHB., OTHOCHUTCA K TI'pyHIIC JUCHUILINH, B PAMKaX KOTOPBIX IIPECAIIOIAracTcCsd
HCIIOJIBb30BaHUC I/IH(bOpMaIII/IOHHLIX TEXHOJIOTHI KaK BCIIOMOTaTeILHOTO HHCTPYMCHTA.

WudpopmanoHHble TEXHOJIOTUH MIPUMEHSIOTCS B CISIYIOIIUX HATIPABICHUAXK: IIPH IPOBEACHUT
TECTUPOBAHUS U BBINOJIHEHUH 3aJIJaHUH U1 CAMOCTOSTEIbHONU PabOTHI.

Tabnuua 8 — [TepeueHb 3MEKTPOHHBIX OMOIMOTEUHBIX CUCTEM

Ne HaumenoBanmne ObC Cebuika k ObC
1 | KoHcynbraHT cTyneHTa http://www.studentlibrary.ru/
2 | Jlanb https://e.lanbook.com/

7.2. IlepedeHb TUIEH3HOHHOTO U CBOOOTHO PAaCIpOCTPAHIEMOT0 IPOTPAMMHOTO 00eCTICUeHHS, B
TOM YHCJIE OTEYECTBEHHOTO IIPOU3BOJICTBA, HEOOXOIUMOTO ISl OCBOCHHSI JUCIUITITHHBI

Ta6muma 9 — [IporpammHoe obOecrieueHre

Ne [IporpammMHoe o0Oecrieuenue, UCIoab3yeMOe B [IporpammMHoe oOecriedeHne cBOOOIHOTO
/i YHUBEPCUTETE Ha JOTOBOPHOM OCHOBE pacnpocTpaHeHus

1 Microsoft Windows 10 (moamucka MSDN | Adobe Acrobat Reader

700593597, mommucka DreamSparkPremium, | https://acrobat.adobe.com/ru/ru/acrobat/pdf-
19.06.19) reader.html

2 Microsoft office 2010 (JImmensus Ne 49487295 | OpenOffice https://www.openoffice.org/ru/
or 19.12.2011)

3 Koncynprant ITmoc PTC Mathcad Express
https://www.mathcad.com/ru

HepequL COBPEMECHHBIX npodmccuonanbﬂmx 0a3 JaHHBIX U I/lH(l)OpMaIII/IOHHl)IX
CIIpaBOYHBIX CUCTEM

B Tabmuue 10 ykazan nepedeHb NpodeccuoHaNbHbIX 0a3 JaHHBIX U MH(OPMAIIMOHHBIX
CIPABOYHBIX CUCTEM, K KOTOPBIM o0ecriedeH JocTy N (yAajJeHHbIN JOCTYII).

Tabmuua 10 — [TepeyeHb cOBpeMEHHBIX MPO(HECCHOHAIBHBIX 0a3 TaHHBIX U MH(OPMALMOHHBIX
CIIPABOYHBIX CUCTEM

Hoctym k pecypcy (yAaneHHBIH T0CTyT ¢

Ne HanmMenoBanue npodeccnoHaibHON 0a3bl .
YKa3aHHEM CCBUIKH/OCTYI U3 JIOKAJbHOH CeTH

/11 | JaHHBIX, UHGOPMAIIMOHHO-CIPABOYHOMN CHCTEMBI

YHHBEPCHUTETA)
1 2 3
1 basa qaHHbIX CTaHAAPTOB U PErJIAMEHTOB https://www.gost.ru/portal/gost

POCCTAHIAPT //home/standarts
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Ilepeuens npodeccruoHanbHbIX 0a3 TaHHBIX U
WH(QOPMAIOHHBIX CIIPABOYHBIX CUCTEM

https://cyberpedia.su/21x47¢0.html

Wuctpymentst u  BeO-pecypcel  amst  BeO- | https:/techblog.sdstudio.top/blog/instrumenty-i-
paspabotku — 100+ veb-resursy-dlia-veb-razrabotki-100-plus
CnpaBouHas npaBoBas cucreMa .

4 JOCTYH U3 JIOKaJIbHOM CeTH
«KoncynprantlImroc»

8 OBPA3OBATEJIBHBIE PECYPChI J1JIs1 UTHBAJINIOB U JIMIL C OB3

B Tabmamue 11 yka3zaH mnepeueHb 0Opa30BaTENbHBIX PECYpPCOB, HMMEIOUIMX (OPMBI,
aJalTHUPOBAHHBIE K OTPAHMUYEHUSIM HUX 3/10pPOBbS, a TaKXKE CBEICHMS O HAIWYUU CIELUAIbHBIX
TEXHUYECKUX CPEJICTB 00YUECHHUsI KOJUIEKTUBHOTO U MHIUBUAYAIBHOTO MOJIb30BaHMUS.

Tabnuna 11 — OGpa3zoBaTensHbIe pecypcehl A7 HHBaIUI0B 1 uil ¢ OB3

[Tepeuenn 0Opa3oBaTeIbLHBIX PECYPCOB, CBefeHNs 0 HATHYNN CIICITUATBHBIX

MIPUCTIOCOOJICHHBIX JIJISl UCTIOIh30BAHHS TEXHUUYECKUX CPEJICTB O0YUCHHS
nHBanuaamMu u aunamu ¢ OB3 KOJUICKTUBHOTO ¥ HHIANBUIYATHLHOTO

TIOJIB30BaHUA

1 | 3bC «KoHCynbTaHT CTyIeHTa» 03BYYKa KHUT U YBeIWYeHUE mpudTa

CIICIINAJIBHOC MOOMIIBHOE MPUITOKCHUC -

9BC «JIaup» .
2 CHHTE3aTOp p€uUu, KOTOPbIM BOCIIPOU3BOAUT
TCKCTHI KHUI' U MCHIO HaBUTI'allTH
3 | BBC «¥Opaiit» BEpCUs JUIS CITa00BUISAIINX
Cornacao ®enepansHomy 3akoHy 00 oOpaszoBanuu 273-O3 ot 29.12.2012 1. ct1. 79, n.8
"IIpodeccronansHoe o0ydeHre u TpodecCHOHATBLHOE O00pa3oBaHUE OOYyYAIONIMXCA C

OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 3[I0POBBSI OCYIIECTBIISIIOTCS Ha OCHOBE 00pa30BaTENIbHBIX
porpaMM, aJanTHPOBAHHBIX MPU HEOOXOMUMOCTH Jisi OOyYEHHUsS YKa3aHHBIX OOydJarommxcs'.
AOII pa3pabarbiBaeTCs 10 KaXJAOW HAMPaBICHHOCTH TMPU HAJUYHH 3asABJICHUNA OT
00ydJarmuxcs, ABISOMMXCS WHBAMHIaMU uiu munamu ¢ OB3 u u3bsSBUBIIMX JkelaHue 00
00y4eHUHU IO JaHHOMY THUITy 00pa30BaTeIbHBIX MPOTPamMM.

9 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE, HEOBXOJANUMOE 1JIsA
OCYHECTBJIEHUSA OBPA3OBATEJIBHOT' O ITPOLHECCA IO JUCHUIIJIMHE

VY4deOHble aymUTOpUU  UIi  TIPOBEICHUS  3aHATHIM
000py/I0OBaHHUEM M TEXHUYECKUMU CPEICTBAMU 00y4EHUSI.

B tabnuue 12 nepeuncrieHsl:

- yueOHbIe ayTUTOPUH JJIs IPOBECHUS YUEOHBIX 3aHATHH, OCHAILIEHHbIE 000pYy10BaHUEM
U TEXHHYECKHUMH CPEJICTBAMU O0YUYCHHUS;

- TOMEUICHHs I CaMOCTOSATENbHOW pabOThl 0O0YyYaromuXcs, KOTOpPbIE OCHAIICHbI
KOMITbIOTEPHOM TEXHUKOHN C BO3MOKHOCTBIO NOJKIOUEHHs K ceTu «VIHTepHeT» 1 obecnieueHrneM
JIOCTYTIA B 3JICKTPOHHYIO MH(OpMAIIMOHHO-00pazoBaTensHyto cpexy AWM HI'TY.

3 (0) JUCIHHUITIINHE, OCHAIICHBbI

Tabmmma 12 — OcHaeHHOCTh ayIUTOPUN U IOMEIICHUH ISl CAMOCTOSITEIILHOM
paboThI 00yvarommxcst O AUCIUTUINHE
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KOMIIBIOTEPHBIN KJacc -
nomemieane miss CPC,
KypCOBOTO
MIPOCKTUPOBAHUS
(BBITTOTHEHYS KYPCOBBIX
pabort), Hmwkeropomckas
00:1., T. JI3epKUHCK, YII.
laitnapa, n. 49

ITu, 2 T6 O3Y, mouutop Acer
17’ — 4 mr.

IIK nonmkmroyeHsl K CETH
«HTepHeT» M 00ecnednBaoT
JIOCTYTL B AIEKTPOHHYO
nH(GOPMAITHOHHO-
00pa3oBaTesIbHY O cpeny
YHHBEPCHUTETA

Ne HaumeHnoBanue OcHaIIeHHOCTh ayAUTOPHI [Iepedenb TUIEH3MOHHOTO
ayAUTOpUN U MOMEIIEHUN U IOMEILEHUN 111 MPOTPAMMHOTO 00ECTICUCHHUS.
MTOMEIICHHUH JJIs1 CaMOCTOSITETbHON pa0OThI PekBU3UTHI TOITBEPIKAAFOIIETO
CaMOCTOSATEITBHON JIOKyMEHTA
paboThI
1 1161 Ayauropus ans | Komruiekr aemoHctpaimonHoro | ¢ Microsoft Windows 10 Jlomarmnsis
JIEKIIUOHHBIX u | 060opyJoBaHuUS: HOYTOYK, | (moctaBka c [1K)
MPAKTHYECKUX 3aHATUH | IPOCKTOP, SKPaH. * LibreOffice 6.1.2.1. (cBo6oaHO0e [10)
Hwxeropockas o01., T.  Foxit Reader (cBoboanoe I10);
J3epKUHCK, yII. * 7-zip qyis Windows (cBobomuoe I10)
laiinapa, 1. 49
2 1234 Kommnekr nemoncTparmonnoro | ¢ Microsoft Windows 10 JlomamHss
Hay4ano-texanueckas 000pyI0BaHHS: (mocraBka c [1K)
o6udauorexa TN IIK, c BBIXOJIOM Ha | ¢ LibreOffice 6.1.2.1. (cBo6oaH0e I10)
HI'TY, crynenueckuii MYJbTUMEINHHBIA TIpoekTop, Ha | * Foxit Reader (cBobonnoe I10);
YUTAJIBHBIN 3aJ; 0aze Intel Pentium G4560 3.5 | ¢ 7-zip ana Windows (cBoOoxnoe I10)
Hwmxeroponckas 06n.,r. | I'ri, 4 I'6 O3Y, morutop 20’ —
J3epKUHCK, yII. L.
laitnapa, 0. 49 MynpTUMEAUNHHBIA ~ TIPOEKTOP
Epson- 1 mr;
Oxpan — 1 mr,;
Ha6op yueOHO-HATIIS THBIX
OCOOwmIA
3 1443a * [IK na 6a3e Intel Celeron 2.67 | * Microsoft Windows 7 (mommucka

DreamSpark Premium)

» Apache OpenOffice 4.1.8 (cBoGoaHOE
HO);

* Mozilla Firefox (cBo6oanoe I10);

» Adobe Acrobat Reader (cBo6oaHOE
HO);

* 7-zip niis Windows (cBo6oanoe [10);

» Koncynsrantllmtoc (I'TIZ Ne
0332100025418000079 ot 21.12.2018);

10 METOANMYECKHUE PEKOMEHIALIUA OBYYAIOIIUMCHA 110 OCBOEHHAIO

10.1 OOmue

METOJHNYECCKUC

JUCHUTIIMHBI

JUCIIMITIINHBI, 06p330BaTeHBHBIe TEXHOJIOTHH

Jucrunmmaa

peanuzyercs

MMoCPCaACTBOM

pEeKOMEHIAlMK Al O0ydarolmmxces 110

IMPOBCACHU

OCBOCHHUIO

KOHTakTHOM  paboTel ¢

oOyyaromuMucs (BKJIK0Yasi IPOBEIEHUE TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH), CAMOCTOATEIbHON
paboThl 00YYAIOIINXCS U TPOMEKYTOUHOM aTTeCTalUH.
KonraktHass paboTa: ayauropHas, BHEayIHTOpHAs, a TaKXKe MOXET IMPOBOIAMUTHCS B
3JICKTPOHHOU MH(POpPMaIMOHHO-00pa3oBaTeIbHOM cpene yHuBepcutera (nanee - DMOC).

[IpenonaBanue

NUCHUILIINHBI

BCACTCA C

00pa30BaTeNIbHBIX TEXHOJIOTUIL:
- 3HAKOMCTBO C MaTepHajiaMu JIeKIUH U npe3eHTanusamu B cpene MOODLE;

- IPOBEIEHUE KOHCYIbTAllUN B KOH(pepeHusIx Zoom;

- OAUTLHO-PEUTHHTOBAS TEXHOJIOTHS OIICHUBAHUS;
- TEeKYIIUA KOHTPOJIb 3HaHUH B popMme TectupoBanus B cpene MOODLE.

I[Ipuy npenogaBaHuM  JTUCLMUIUIMHBI

IMPUMCHCHUCM

«MatemaTuka,

CICAYIOIUX  BUIOB

HCIOJIB3YIOTCA  COBPCMCHHBIC
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00pa3oBaTe/bHBIC TEXHOJIOTHH, ITO3BOJISIONINE TOBBICHUTh AKTHBHOCTH OOYYAIOIIUXCS TPU
OCBOCHHMH MaTepHalia Kypca M MPeJOCTaBUTh UM BO3MOKHOCTh d(PPEKTUBHO peann30BaTh 4achl
CaMOCTOSITENILHOM pabOTHI.

Bech nexunoHHbIN MaTepral Kypca COMPOBOKIAETCS KOMIIBIOTEPHBIMU MTPE3EHTALUSIMHU, B
KOTOPBIX HArJSIHO TMPEMOJHOCUTCS MaTepual pPa3jIudHbIX pa3lelioB Kypca, UYTO JaeT
BO3MOKHOCTh OOCYZIUTh MaTepHa ¢ 00yJaroIIMMUCS BO BpeMs UTEHHUS JICKIHi, aKTHBHPOBATH
WX JIeATeIbHOCTh IIPU OCBOGHUM MaTtepuasia. Marepuaibl JEKIWA B BUAC CIAalI0B HAXOIATCS B
cBoOomHoM goctyne B cucteMe MOODLE u MoryT ObITh MOJNYYEHBI O YTEHHUS JIEKIHA H
npopaboTaHbl 00YUYAIOLUMHUCS B XO/I€ CAMOCTOSITEIbHOM pabOTHI.

Ha nexmusix M TNpakTHYECKHX 3aHATHUSAX PEATU3yIOTCS HHTEPAKTUBHBIE TEXHOJIOTHH,
NPUBETCTBYIOTCS BOIPOCH M OOCYXXIEHMS, HCIOJIb3YyeTCS JMYHOCTHO-OPHEHTUPOBAHHBIN
MIOJIXO0/1, TEXHOJIOTHSI paObOTHl B MAJIBIX TPYMIax, YTO MMO3BOJISIET 00yUYaAIOMIMMCS IPOSBUTH ce0s,
HOJYYUTh HABBIKM CaMOCTOSITEIbHOIO HM3y4YCHMs MaTepuana, BBIPOBHATh YpPOBEHb 3HAaHUH B
rpyrIe.

Bce Bompochl, BO3HHMKIIKME IMPH CAMOCTOSTENbHONH pa®oTe HajJ JOMAIlHUM 3aJJaHHEM,
o poOHO pa30MparoTCsl HA MPAKTHYECKUX 3aHATUAX U JEKIHAX. [IpoBOaSTCS MHIMBUAYAIbHBIC
U TPYIIOBbIE KOHCYJbTALIMM C HCIOJIb30BAHMEM KaK BCTped C OOydaloUIMMHUCS, TaK HU
COBPEMEHHBIX HH()OPMAITMOHHBIX TEXHOJIOTHH (AJIEKTPOHHAS M0YTa, Z0om).

WMunnuupyercss aKTUBHOCTh OOYYarOLIUXCS, MOOLIPSETCs 3aJaHue JHObIX BOIPOCOB IO
MaTtepuaily, MPaKTHUKYeTCS WHAMBHIAYaJIbHBI OTBET HAa  BONPOCH  OOydYaromerocsd,
PEKOMEHAYIOTCSI METO/bI YCIIEHIHOTO CaMOCTOSATENILHOTO YCBOCHUSI MaTepuasa B 3aBUCUMOCTH
OT YpOBHS €ro 6a30BOH MOJrOTOBKH.

Jlis OLleHKM 3HaHUM, YMEHMH, HaBBIKOB M YPOBHA C(HOPMUPOBAHHOCTH KOMIIECTEHLIUH
NpUMEHSIETCsT OaJUTBHO-PEUTHHTOBAs CHCTEMa KOHTPOJIS U OIIEHKH YCIIEBAEMOCTH 00YyYaroIInXCs
B IIpOIIECCE TEKYIIEro KOHTPOJIS.

[TpomexxyTouHasi aTTecTamysi MPOBOIUTCS B (opMe dSK3aMEeHa C YYETOM TeKyIIeH
yCIIEBa€MOCTH.

Pe3ysabTaT 00yueHusi cuutaercsi c()OPMHPOBAHHBIM HA MOBBILIEHHOM YPOBHE, €CIIH
TEOPETUYECKOE COAEpP)KaHUE Kypca OCBOCHO TMOJHOCThIO. Ilpum ycTHBIX coOeceroBaHUAX
00yJaromuicsl MCYEpPIBIBAIONIE, TOCIECIOBATEIBHO, YETKO M JIOTMYECKH H3JIaraeT ydeOHBIH
MaTepHual; CBOOOJHO CIpaBIISETCS C 3aJadyaMH, BONPOCAMU M JPYTUMH BHJIAMH 3aaHHM,
UCTIONIB3YET B OTBETE JOIMOJIHHUTEIbHBIN MaTepuan. Bce mpemycMoTpeHHBIE pabodeld yueOHOM
OpOrpaMMOIl 3aJlaHusl BBIMOJHEHBl B COOTBETCTBUM C YCTAHOBJICHHBIMHU TpPEeOOBaHUSIMH,
oOydaromuiicss  CHocoOEH  aHAIM3UPOBaTh  MOJYYEHHbIE  pPE3yJbTaTbl,  IPOSIBIISET
CaMOCTOSTEJIBHOCTh TIPU BBIMIOJHEHUH 3aaHUH.

Pe3yabTaT 00yueHHsi cuuTaercss cPopMHPOBAHHBIM HA MOPOrOBOM YPOBHE, €CITH
TEOPETUYECKOe COAEp)KaHUEe Kypca B OCHOBHOM oOcCBoeHO. Ilpu ycTHBIX coOeceroBaHUAX
oOyyaromuiicss ocae0BaTeNbHO U3JaraeT y4yeOHbI MaTepual; Mpu 3aTPyAHEHUSX CHOCOOEH
[I0CJI€ HaBOAALIMX BOIPOCOB MIPOAOIIKUTH 00CYKJIEHHE, CIPABISETCS € 3a/ladaMu, BOIIPOCAMH U
JNPYTUMH BHJIAMH 33JIaHUH, TPeOYIOUINX MPUMEHEHUST 3HAHWIA;, BCe MPEIYCMOTPEHHBIE padoyeit
yueOHOI mporpaMMoii 3aJJaHHs BBINIOJIHEHbI B COOTBETCTBUU C YCTaHOBJICHHBIMHU TPEOOBaHUAMH,
oOyyaromuiicss  CrnocoO0eH  aHAJIW3UpPOBaTh  MOJYYEHHbIE  pPE3yJibTaTbl;  MPOSIBIISIET
CaMOCTOSITEJIbHOCTh TP BBIIIOJHEHUH 33/1aHUI

Pe3yabTaT 00yuyeHHsi cUHTAaeTCs HeC(POPMHMPOBAHHBLIM, €CIH OOYYAIOIIUICS TIpU
BBITOJIHEHUH 3aJlaHUi HE JIEMOHCTPUpPYET 3HaHMU y4yeOHOro MaTepuaina, JOIyCKaeT OIIMOKH,
HEYBEPEHHO, C OOJNBIIMMH 3aTPYAHCHUSMH BBITIOJNHICT 3aJaHHs, HE JIEMOHCTPUPYET
HEOOXO/IMMBIX YMEHMH, KaueCTBO BBIMOJIHEHHBIX 3a/laHUIl HE COOTBETCTBYET YCTAaHOBJIEHHBIM
TpeOOBaHUSAM, Kaue€CTBO UX BBIIIOJIHEHUS OLIEHEHO YHMCIOM OallJIOB HUXKE TPEX IO OLIEHOYHOM
CHCTEME, YTO COOTBETCTBYET JI0IIOPOTOBOMY YPOBHIO.
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10.2 MeTroauveckue yKazanus JAJisl 3AaHATHH JIEKIIMOHHOTO THIIA

JIeKIMOHHBIN Kypc MPEANnoaaraeT CUCTEMaTU3UPOBAHHOE U3JI0)KEHHE OCHOBHBIX BOIIPOCOB
TEMaTUYECKOro IUlaHa. B XoJe JIeKIMOHHBIX 3aHATUM PaCKpBIBAIOTCS 0a30BbIE BOMPOCHI B
pamMKax Kakaoi Tembl aucuuruinHbl (Tabnuua 4.1 u 4.2). O003HAYAIOTCS KIIOYEBbIE ACHEKTHI
TE€M, a TAKXXe JENar0TCs aKIEHThl Ha HauOOJIEe CIOKHBIC W BaXKHBIC TOJIOKECHHUS U3y4aeMOTro
MaTepuaia. Marepuasl JeKIUil SABISIOTCS OMOPHON OCHOBOM AJIsi MOATOTOBKH 00y4YarOIIUXCS K
MPAKTUYCCKUM 3aHATUSM W BBITIOJHCHHS 3aJaHUN CaMOCTOSITEIIBHON pabOTBI, a TaKkKe K
MEPONPHUITUSIM TEKYIIET0 KOHTPOJS YCIEBAEMOCTH M MPOMEXKYTOUYHOM aTTecTallud IO
JUCLHIUINHE.

10.3 Mertoanuyeckue YKa3aHHsI 10 OCBOCHHMI0 [MCUMILUIMHBI HA MNPAKTHYECKHX
3aHATHAX

[ToaroroBky K KaXXIOMy MPAKTHUYECKOMY 3aHSATHIO OOYYAIOMIMICS JOJKEH HadyaTh C
O3HAKOMJICHUSI C pEKOMEHIyeMou nuTeparypoit (tabmuma 4.1 u 4.2), xoTopas OTpaxaer
COJIepXKaHUE TPEJIOKeHHOM Tembl. Kaxxaas caMoCTOSATEIbHO BBIMIOJIHEHHAs paboTa 1o
WHAMBHUIYyaIbHOMY BapUaHTY MOJJIEKUT MIPOBEPKE MPENoaaBaTeieM.

10.4 Meroauyeckue yKazaHHsl 10 CAMOCTOATEIbHOI padoTe 00y4aromxcs

CamocTodaTenbHass pabora oOecnedyMBaeT IOATOTOBKY OOydalolmuXcs K ayJUTOPHBIM
3aHATUAM U MEPONPHUATUSAM TEKYILErOo KOHTPOJIA U MPOMEKYTOYHON aTTECTALMU 110 U3y4aeMoOu
JUCHUIUIMHE. Pe3ynbTaThl 3TOM MOATOTOBKM MHPOSBISIOTCS B aKTUBHOCTU OOydYaroIIMXCs Ha
3aHATUSAX U B KAYECTBE BBIMOJIHEHHBIX 3aJJaHUN JIJIsI CAMOCTOATENBHOM padoThl U APYrux Gopm
TEKYIIEro KOHTPOJIS.

[Ipu BBINOJIHEHWU 3aAaHUN A CAMOCTOSTENLHOW pabOThl peKOMEHIyeTcsl mpopaboTka
MaTepUaloB JEKIUA IO KaXIOM NPONMIEHHOM TeMe, a TaKKe H3yYEeHHE pPEKOMEHAYEMOU
JUTEpaTyphl, IpeCcTaBIeHHON B Paznene 6.

B mpouiecce camocTosTensHOM pabOThl MPU U3yUYEHUU IUCLHUIUIMHBI 00yYaroecss MOTyT
paboTaTh Ha KOMIIBIOTEPE B CHELMATM3UPOBAHHBIX ayAUTOPUSAX IS CAMOCTOATEIbHOM paboThI
(Tabnuua 12). B ayIUTOpUSIX ~ HUMeeTcsl  JOoCTyn  d4epe3  MH(POPMAIUMOHHO-
TEJIEKOMMYHHUKAIIMOHHYIO ceTh «VIHTEepHET» K 3JeKTPOHHON MH(OpMAIIMOHHO-00pa30BaTeIbHOM
cpene ynuBepcuteta (DMOC) wu snexrtponHour Oubnmoreunorr cucreme (OBC), rme B
3JIEKTPOHHOM BHJIE PACIIONAraloTcsi yueOHble W y4eOHO-METOIMYECKHE MaTepuaibl, KOTOpbIE
MOTYT OBITh UCIIOJIb30BAHBI JIJIsl CAMOCTOATEIBHON PaOOThI IPU U3YUEHUU JUCLUILIUHBL.

11 OHEHOYHBIE CPEJACTBA AJ1s1 KOHTPOJISA OCBOEHUSA IUCHUITJIMHBI

11.1 TunoBble KOHTPOJIbHbIC 33aHUSA WM HHbIe MATePHAJIbI, HEOOXOAUMBIE ISl
OLlEHKM 3HAHWiI, yYMeHHiH, HABHIKOB M (WJIH) ONBbITA B XOA€ TEKYyIIero KOHTPOJIs
yCIIeBaeMOCTH

Jnsg  Texkymero KOHTpPOJsS 3HAHUM oOywarommxcs MO JUCUUIUIMHE I[POBOJAMTCS
KOMILJIEKCHAS OLleHKA 3HAHMWM, BKITFOYAIOIas

- IPOBEICHNE KOHTPOJIBHBIX padoT;

- BBITIOJTHEHUE 3aJJaHUH 1T CAMOCTOSITEIIbHOU PabOTHI;

- TECTUPOBAHHUE Ha caiiTe MpenoaaBaTelis Mo Pa3IudHbIM pa3jiesiaM Kypca.

11.1.1 TunoBble 3agaHUs NJI KOHTPOJIbHBIX padoT

I1o 3aBCPUICHUN U3YUCHHUSA KAXIOro pa3aciia IUCHHUIUIMHBI ITPOBOAATCA KOHTPOJIBHBIC
paboTHLI.

[Ipumep 3a1anust HAa KOHTPOIIBHYIO pa0doOTy MO TeMe 3:

KonTposbnasi padora no teme «BexkropHas aiareopa»
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Bapuant 0

Jlaner touxn A(1,-2,0), B(-1,0,1), C(1,2,3),u Bextopsi @ ={2,0,-2}, b ={1,-1,0}, ¢ ={2,1,1}
1) Haiitn xoopnunatsl Toukun M, Haxopsueicss Ha Ouccekrpuce yria ¢ BAC u oTcrosmiedl or Toukd A Ha
paccTosiHuu 3J;

2) Pa3noxxuth BEKTOp AB 1o 0asucy u3 BeKTopoB d , buc ;
3) Haiiti koopanHaTHI TOUKH D Takoii, 9TOOBI 4eThIpeXyrobHUK ABCD ABISIICS PSMOYTOIBHOM Tpamneuei;

4) Haiitu poexiuio BekTopa C Ha HampaslieHHe BekTopa BM, sBistromerocs Mmeauanoii tpeyroiasanka ABC;
5) Haiitn oTHOMIEHHE, B KOTOpOM HaxonsaTcs muHEL otpe3koB AH u HC, roe H - ocHOBaHME BBICOTHI, OMYIICHHOM
u3 To4uku B Ha cropony AC;

6) Haiiti koOpuHATHI KOHIIA BeKTOpa X , HAYaI0 KOTOPOTo HAXOAMUTCS B TOUKE B, M BBINONHAIOTCS ycnoBus: X #%

a,xsb u(x,c)ys

7) Haiitn xoopauHatel Toukn D, pacnoiokeHHOH Ha ocu OZ Takoi, uToObl 00beM Tetpasapa ABCD pasusiics 4,
BBIUUCIIUTH JUIMHY €T0 BBICOTHI, OIIYIIEHHOW Ha rpaHb ABD.

3ameuanue: pewienue ecex 3a0anuti NPOBOOUMb HA OCHOBE CEOUCME ONEPAYULL HAO BEKMOPAMU.

[Tpumep 3aaaHKsT HA KOHTPOJIbHYIO paboTy 1o Teme 4:
KonTpoasnas padora no teme «IIpsiMasi Ha IJIOCKOCTH»

BapuanTt 0
1) B mapamnenorpamme ABCD wn3BecTHBI ypaBHEeHUs CTOpoH X —4y +1=0(4B) n 3x+y—2=0 (4D) u Touka
M(1; -3) - cepenuna (BC). HaiiTu ypaBHEeHHUS IBYX IpYyTUX CTOPOH MapauienorpamMmma.
2) CocTaBUTh ypaBHEHHE NPSMBIX, MPOXOAALINX depe3 Touky M(4; 3) u oTcekaromux OT KOOPAUHATHOTO yria
TPEYTOJIHUK C IIOIIAbi0, paBHOI! 13 kB.ex.
3) CocraBuTh ypaBHEHHE MPSMBIX, IPOXOAIINX Yepe3 Touky A( -1; 5) n paBHOy#aneHHBIX OT ABYX Touek B(3; 7)
u C(1; -1).
4) Touxka A(2; 0) sBIIETCS BEPUIMHON MPaBWIBHOTO TPEYTOJBHHKA, a MPOTHBOJICKAIIAsI € CTOPOHA JICKHUT Ha
npsiMoit x +y — 1 = 0. CocTaBUTh ypaBHEHUS IBYX APYTUX CTOPOH TPEYTOJIbHUKA.
5) OmpenenuTs B KaKUX ABYTPAHHBIX yTiaX (CMEXHBIX, BEPTUKAIBHBIX MM OJHOM), 00pa30BaHHBIX IIPH Iepece-
YeHHUHW TPAMBIX v (mpoxoxasmias depe3 Touku A (1, -2) u B(2, -3)) u v (mpoxopmsmas depes Touku B u C(-2 , 4))
HaxozaTcs Touku O(2, 3) u R(-1,5).
6) Hamucare ypaBHeHHe NpsIMOI, IPOXOoIAIIel yepe3 TOUKY IepeceyeHus NpsAMbIX 2x —y—6=0 u x+3y—11=
=0, nepneHAUKYISIPHO NpsMoit 3x — 4y - 18 = 0, He BBIYUCIISAL KOOPANHAT TOYKHU MEPECEUCHUS PSIMBIX.

[Ipumep 3anaHus Ha KOHTPOJIBHYIO PabOTy IO TeEMe 5:
KonTtpoubnas padora no teme «IIpsimasi ¥ I10CKOCTH B NPOCTPAHCTBE»

Bapuanr 0

3amans! Toukn: Mi(1, 1, -3) u Mx(2, -1, 3), mmockoctn a: 2x —y—z+1+0mn
op: 2x +3y —z + 7 = 0 u npsmMbIe

Li:x-2y+z+4=0 u Lyx=t+4

2x+y—-2z+2=0, y=3t+3
z==-2t-1

1) Ilepecexaer i IIOCKOCTH O OTPE30K MiM>
2) BrracHuTs, nepecekarorcs i npsambie LiL,
3) HamucaTs ypaBHEHHE IOCKOCTH, MPOXOAAIIEH Y€pe3 NpsAMYIO L1, HapaiensHo BeKTopy MM,
4) Beraucnuts paccTosHuE OT TOUKU M) 10 TIOCKOCTH, IPOXOIALIER YEPE3 IPAMYIO Lo U TOUKy M,
5) BBIYHCIHTE KOOPAMHATEI MPOEKIMU TOYKH M> Ha IIIOCKOCTH 02
6) Cuwurad, yto L, ABIsieTCs ypaBHEHHEM TPACKTOPHMH JBMKEHHS MaTepuanbHOW Touku K(x, y, z), BBIACHUTS,
CKOJIbKO BPEMEHH OHA OyJIeT IBUTATHCS OT MEPECEUECHUSI IUIOCKOCTH 0 /10 MEPECEUEHHsS TNIOCKOCTH 02
7) Beraucourts paccTosHue OT TOYKKM M 10 TIpsiMon L
8) BriicHUTS, B KaKKMX JBYrpaHHBIX YIIIaX, 00pPa30BaHHBIX IPH MEPECECUEHUHN IIIOCKOCTEH 0 1 0 JI€KAT TOUKH M)
n M2
9) Hanwucarp ypaBHEHHMsI IUIOCKOCTEH, SIBIISIFOIIMXCS OMCCEKTpHCAaMM JBYTPaHHBIX YIJIOB, 0Opa30BaHHBIX HPHU
MepeceueH! IIOCKOCTeH o U o
10) HammcaTh KaHOHMYECKOE ypaBHEHHE TPSIMOM, POXOAALIEH Yepe3 TOUKY M| U TOUKY, CHMMETPHIHYIO TOYKE
M> OTHOCUTENBHO MIOCKOCTH 0
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KonTpoabHas padora no Teme «IIpeaes u HempepbIBHOCTH (PYHKIMI

|
. llm——; 2. limx(@" 1.
0 arcsin 3x s T
slime inye 4 i d@ ) mxy
tg
- L
X650 X SInx x5a ‘( 2a <

5. . xcosx sinx .

lim ’ 6. IimxIn“x .

x50 x3 XE50

KOHTpOﬂbHaH paﬁoTa Imo TeMe «l'[pom.nozmaﬂ 1 €€ MPUI0KCHUSD)

pesx3f2 sinx tg’x

® ctg(In’(cos2x)); 6 o
)  yectg(ln’(cos2x)); 6 JIrxsin’(1 x)

el &, O e

=x ® In° (1 ¢
x ®In” (19 < @2

b

b
"y @ cos(tg ?)
3 -
[TocTpouts rpaduk GpyHkIMu ¥ = ¥X* - X
Kontpoabnas padora no teme «HeonpenesaeHHbIi HHTErpaI»

Beranciouts HWHTETpaJIbl:

Jx Inx?

L g ———dx 2. % xdx;
n ~
(x* 3x 2)
3 al dx ; ;

dx
% x(x? 2x 1)

dx . 6 @\/M
C e

2 =
7. % x"dx ; 8. wVx*4 dx
x

4x2d i
9. § 10. o —5—.

3sin x 4cosx cosx sin’ x

dx;

37



KonTpoabHas padota no teme «Onpe/eeHHbIH HHTErPaI»
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2
3
4

Brruncnuth onpeieeHHbI HHTErpal:

4 = xdx
3.
a) @L sinzx
"4 a1 2
9@;/
4

. Haiftu niomaap yactu runepoosisl xy = 3, oTcekaeMoii ot Hee mpsiMoit x +y —4 =0.

. HaiiTn 06beM Tena, 06pa3oBaHHOTO BpallleHHeM KPHMBOIL = a Sin’(p BOKPYT IIOJISAPHOM OCH.

. Bbqu/Icmglj HECOOCTBEHHBIE MHTETPAJIbI (MJIH yCTAHOBUTh UX PACXOAUMOCTD):
1 2x dx

L ax 6). .
RN : A

KouTtposbHas pa6ota no reme «®yHKIMH MHOTHX MePeMEHHBIX»
. HaliTn yacTHBIE IPOU3BOAHBIE 110 IEPEMEHHBIM X U )
3E xd
a) z @ arg, —;
In
® —
0) X3 2y3_ el 3xyz 2y 3 @ 0.

. Haiftu mpousBoanyio ¢yHKIMu z @ 2x%y 0t

BTOUKe M 1;2
B HaIpPAaBJICHUH, HIYIIEM OT 3TOH TOYKH K Touke NN 4; 0.
. Haiitn grad z BTouke (2;1),ecnmn z @ X y3 3 xp.
. Haiitm ypaBHeHHME KacaTeIbHOW TUIOCKOCTH M HOPMalld K IIOBEPXHOCTH
x3_ y3_ 23_ xyE 600 B Touke (1;2;-1).
. Onpenenuth HauOOJIBIINE M HAUMEHBIIME 3HAYCHUS (DYHKINU
sz2_2x374x_ 8y BoOmact: x @ 1,y 1;x yIX6.

KonTposabHas padora nmo teMe «IkerpeMyMbl GYHKIHIT MHOTHX NepeMeHHbIX»

. HaliTu 4acTHble IIPOM3BOJHBIE IO NEPEMEHHBIM X U )
sin ¥
a) z @xy ¥

0) 2x2_2y2_ 228x2~z_ 83@0.
. Haiitu npoussopnyro ¢yHkiumuu z @ arctgxy B TOUke Pl;]
B HaIlpaBJIC€HUHU OUCCEKTPHUCHI MEPBOr0 KOOPAMHATHOTO YIJIa.
. Haiitu grad z BTouke (1;2),ecnmu z @ xZ 2xy 3y 1.
. Haiitm ypaBHeHue KacaTelnbHOM IJIOCKOCTHM M HOPMAajM K IOBEPXHOCTH
4 w/xz_ yz_ 2 ex ¥ z B TOouKe (2;3;6).
. Onpeaenutb HauOoONBIIME W HAMMEHBIIWE 3HAYEHUS (YHKLIUH

z.4x2);2x3);2x2y2 B obmactu: x« y&@ xyKe6.
0; 0;

11.1.2 TunoBbie 3aJaHKs VISl CAMOCTOSITEILHOM Pad0THI 00y4aIOIMXCS
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3aILaHLI BCKTOPLI:

Bapuanrt 0
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22 &2 &' &2 &' 4?2 «0 &l alu
ba - ¥a - ¥a ka - ¥a Ba — ¥a ¥a — ¥a — ba —
4 - 1 4 = - v 4 - va 3 - ¥a -
ba - _wef _ﬁﬁf { ‘,Jjg:: ; 8= g g €7 va 4 -
f ¥a ’-f - ’
1 2, Wa— 4 wa|— 5 WA — L BE— 2 wa ] -
% 2a 1 1 % 5 - 1 1
8 = ¥a ¥a —  ¥a ¥a — ke wa3 —  bey — ka3 —
3 T2 3 3~ 0 3~ 3
® - e — ke Ba — B ¥a —  ¥a wa — ke — be -
3 ba 3~ Bag B~ e v o~ B g Vap— Bag — BT
® — ® ® — ® ® — ® ® - ® - ® —
CHCTEMBbI JIMHEHHBIX ANre0panyecKuX ypaBHEHUN: WA MAaTPHIIBIL:
2X y+2t=0 =  x3y+2t=3 i ) )
T sy 22+2u=0 Dx45y22+2u<147 2 3 1 2 % Q 371 2 i
(ﬂj) jz;?uizvfo 0 “OT oy utv=2aty s A_ S 10 12 B_s‘i 10 1 2-
ooxt2yzhitu=0 o Ly = . - 0~ - U
N 3 rrrusl ze b2 7= g: bz =
s 4 1 2 6 lwa 4 1 61—
;/|\v+5y+2Z=O zm ﬁ# i’4y:|:224211- pan ~ ‘QA . L
g ® - ®

1) Jloka3aTh, 9T0 cHCTeMBI BEKTOPOB (f) M (g) MOryT OBITH 0asWcaMu B IHMHEHHOM IpocTpaHcTBe RS, Haittm
MaTpuIy mnepexoma oT Oasumca (f) k 6Gasucy (g) M KoOpamHaTHl BekTOopa v = (2, -3, 4, 8, -9)T, 3amannbie B
CTaHJapTHOM Oa3uce, B KOXIOM U3 9TUX 0azucoB (1 6am).

2) JInHeiiHOE MOANPOCTPAHCTBO MPOCTpaHCTBA R 3amaHo inHelHON 06omoukoii cronbuos v = Lin( fi, g1, ).
TpeOyeTcs COCTaBUTh TaKyl0 CUCTEMY OJIHOPOJAHBIX ypaBHEeHHH Ax = 0, MHOXKECTBO PElICHHI KOTOPOl COBMAaeT C

v o™ (1 6amn)
3 IloxmpocTpaHcTBO &b 3amano ogHopoaHoi CIIAY (*). TpeOGyercs Haiitn pasmepHOCTb k U 6a3uc A, ..., hx 3TOTO
TIOIIIPOCTPAHCTBA, TO €CTh MPEICTaBUTH €T0 B BUJIC IMHEHHOW 000JI0OYKH BEKTOPOB &6 = Lin(Ay, ... hk) (1 6am1)

4) Kaxzoe u3 noanpoctpancts | = v. ¢ u &3 @ v @ s 3agats BHemHNM 1 BHYTpeHHHM criocoGom (2 Gana)
5) Jluneitnoe muoroo6pasue [_| 3anano neognopopuoit CJIAY(**) 3anmats ero uepes GpyHAaMEHTaIbHYIO CHCTEMY
pemenwmii. (1 6am)
6) IIpeoOpazoBanue P 3a1aH0 MaTpuIeii 4 B cTaHmapTHOM 0azuce. Haiitu MaTpuily A' 3TOro e npeodpa3oBaHus B
6azmuce (f).
7) [peobpazoBanus == u ¥ 3a1aHBI COOTBETCTBEHHO MaTpHuLiaMu A 1 B Haiitu MaTpuily npeoGpa3oBaHust

= (“t-‘,-z ! )2.
8) HaiiTu coOCTBeHHBIE BEKTOPBI M COOCTBEHHBIC 3HAYCHHS ITPeoOpazoBaHus Y.

11.1.3 TunoBbIe TECTOBLIE 3aaHUS
HO Ka)KI[OMy n3 paBI[eJ'IOB AUCIHUITIINHBI C(bOpMHpOBaHLI CBOM THUIIOBBIC 3aJdaHUsA IJIA
TecTupoBaHus B cuctreme Moodle.

IIpumep TecToBOro 3a1aHus K pa3aeny 2, K reme 2.3:
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[Ipumep TecToBOro 3aanus mo teme 3.5:

Onpeneqauth, NOpH KaKOM 3HAYEHHH @ BEKTOPbHI
a=ai—3j+2k 0 b=1i-+2j —ak B3aUMHO NepHEHIHKY-
AAPHBL.

. - L

BuibepuTe 04WH OTEET:

[Ipumep TectoBoro 3amanus mo teme 4.1:

Jlanbl ypaBHeHHA ABYX CTOPOH MPAMOYrOJbHHKA
bx+2y—7=0, 5x+2y—36=0 n ypaBHeHHe ero axa-
roHaan 3x 4 7y — 10==0. CocTaBHTb YpPaBHEHHS OCTa/b-
HbIX CTOPOH M DBTOPOH MAMAroHAJM 3TOr0 NPSAMOYTOJbe
HHKa.

D drdy—3=0
2=y 430 2y —Fy— 6=,
7x =3y —33==0,
D cAB: 2t 4y —8=0; BC: x+ 2% —1=20;CA: x—y —1=0
3 =5y+4=0, x+ Ty —16=0,
3x =5y =—22=0, x4+ Ty + 10=0.

11.2 TunoBble KOHTPOJIbHbIE 33/IaHUSI UJIM MHbIE MaTepUAJIbl, HeO0OX0AUMBbIE sl
OLICHKH 3HAHMI, yMEHHUIl, HABBIKOB M (WJIH) ONBITA B X0/€¢ NPOMEKYTOYHON ATTECTAIlUM T10

AUCHHUIIHHE
@®opMa MNpOBEAECHUS NPOMENKYTOUHOW aTTeCTAllMM [0 JAUCHUIUIMHE: 3K3aMeH (1o
pe3yibTaTaM HaKOMUTENbHOTO PEUTHHTA WK B (POpME KOMITBIOTEPHOTO TECTHPOBAHUA).

11.2.1 TunoBble NpaKTHYECKHUE 32JAHUA K IK3aMeHY:

[u—

BrraucanTs ITPOU3BOJHLIC!

200sx3 ) si gzx
y @
JInxsin’(1 x)

a) vy @ ctg(In’(cos2x)); 6)

2. Haiitu npe)lenbl:e2 -

a) Iim—— 6 limx(" ).
x:0 arcsin 3x 35 ]
y
3. HccnenoBate pyHKIUIO U TIOCTPOUTH TPpadUK: ——
1 x
4. BBIYUCITUTH UHTETPAJIBL:
dx
a in(Inx)~ ; 3 In (4x% 1
) wsin(ny ) gh@eD
dx; 3x 2)dx
IR L
~x 4x 5
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=/4 sin 2x dx I
: 2) dx .
r) @0 1 cos? x B

xXe

Breruucauts HHTCI'paJibl:

(2x 4)dx dx
1. : — :
w2 3% 2

’4cosx_ 3sinx 5
4 dx

xll
NESY .

b

4. dx; 5. = )
5 2%/ 6x x2 8
xe
0
6. Haiitu niomans Gurypel, orpaHUu4E€HHON JTMHUAMU:
y=3-2x, y=x°
X
7. Beruucauts Z I u zHE , ecmm  z =_1n3 (ctg ).
' y
1. UccnenoBaTh Ha CXOIMMOCTD
i C 1
1. Y ; 2. Y ;
nel (l’l' 2”"~ 1 n®2 (37’;1) In n
oy cos ; 4. cos=n
7 D kel )¢
n - nel
ol ® n

= nn

2. OHpGIﬁHI&%‘hQGHaCTB CXOJMMOCTH CTEIIEHHOTO psAfia: -
n

(x 5y
—2),; 2. ;
1. E 4n 12" ) F: (n 49)In(n 4)
(x 5)2n1
3. - .
T 3
re1(2n1)4"
3. OmnpeaenuTh 001aCTh CXOAUMOCTH CTEIICHHOTO Psiia:
Lor 2 %tun____ ;
T el ) 2n 14" ’ C e n2"lnn
C sy
?’ 2n I~ N 4}1

nel

PernamenT npoBeeHHs TEKYIETO KOHTPOJIS B (POpME KOMITBIOTEPHOTO TECTUPOBAHUS

Komn-Bo 3amanuii B 6aHke BOIPOCOB Kon-Bo 3ananui, Bpewms Ha
IIPEABSIBISIEMbIX 00YJaIOIIEMyCsI TECTUPOBAHUE, MUH.
250 10-15 30

[TonHbll (HOHA OLIEHOYHBIX CPENCTB AJI HPOBEIACHMSI MPOMEXKYTOUHOM AaTTecTaluu B
dopMe KOMIBIOTEPHOIO TECTUPOBaHMS pa3MelleH B OaHKe BONPOCOB JaHHOTO Kypca

nucuurmuael B CJO MOODLE.

44



		2026-09-24T16:03:29+0300
	Петровский Александр Михайлович




