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1 Hesm v 3a7auM U3yYeHU s JUCUMILIHHBI (MOXYJISA)

1.1 llean ocBOEHUS TUCHUILIHHDI

[ToBTOpEeHME CTyACHTAMH TIEPBOTO Kypca pas3zeiioB JJIEMEHTApPHOW MaTEeMaTHUKH st
OoJjiee YCINEIIHOIO OCBOCHHUS TOHSATHH BBICIIEH MaTEMaTHUKH, H3JIaraéMblx B Kypcax
MaTEeMaTHYECKOr0 aHalln3a, alreOpbl M AHATUTUYECKOW TCOMETPHH.

1.2. 3agauu AuCHMILIMHBI

3aKkpernieHue OCHOBHBIX TEOPETHYECKUX W AJITOPUTMHYECKUX CBEIACHUN 10 pasjeiam
AJIEMEHTapHOW MAaTeMAaTUKH, YMEHUE UCIOJIb30BATh MOTYYEHHBIE B X0/1€ U3yUCHUS TUCIIUTUIMHBI
HaBBIKH MPY PEIICHUH 3a7a49 BBICIIICH MaTEeMaTHUKH.

1.3 MecTo AUCUMIIIMHBI (MOXYJIS]) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

Kypc «OcHoBHBIE pa3fieinbl 3J€MEHTapHOM MaTeMaTHKN OTHOCUTCS K (PaKylIbTaTUBHBIM
JUCLUIUIMHAM, SIBISIFOIIUMCS CTPYKTYpHBIM 31emenToM OOII BO.

Jucuunnunaa «OCHOBHBIE pa3lienbl 3JIEMEHTApHOM MaTeMaTHUKH» BOCCTAHABIMBAET U
3aKperIsieT HaBbIKM PEIICHUs 3a]1a4 3JIEMEHTapHOW MaTeMaTUKU. 3HAHUS, TOJTYYEHHbIE B 3TOM
Kypce, MOTYT OBITh MCIOJIb30BAaHbI MPAKTUYECKU BO BCEX MATEMAaTUYECKUX TUCIUILUIMHAX, U3Y-
YaeMbIX 10 yKazaHHOMY HarpaieHuto noarotoBku 01.03.01. Maremaruka. [Ins usydeHus
JUCUHUILIMHBI CIYIIATEIN JOJKHBI BIIaJIETh 3HAHUSIMU B PaMKaX IIKOJIBHOTO Kypca MaT€MAaTHUKHU.

1.4 IlepevyeHb MJaHMpyeMbIX pe3y/JbTAaTOB O0y4YeHUsS] MO JMCUHUILIMHE (MOAYJIIO),
COOTHECEHHBIX € INIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOeHHs 00pa30BaTeIbHOM MPOrpaMMbl

N3ydyenne panHOW y4eOHOW JHCHUIUIMHBI HAMPaBICHO Ha (QOPMHUPOBAHUE Y
o0yyaromuxcs cleayoneil KOMIeTeHIUH:

KOH 1 HAUMCHOBAHUEC UHAUKATOPA JOCTHIKCHU Pe3yJ'H)TaTbI o6yqu1/1;1 o AUCLUIIIINHC
KOMIICTCHIIMHN

NK-1 CrocobeH pemiath akTyajdbHbIE M BaKHBIC 3a1aud (DYHIAMEHTAIbHON M TPHKIATHON
MaTeMaTUKU

NIIK-1.1. 3HaeT OCHOBHELIE MOHATHSA, UJEH | 3HATh OCHOBHBIE HIEH U METOJbI peIcHUs

u MCTOABI (l)yH,Z[aMCHTaJ'ILHLIX (bYHI[aMeHTaJ'IBHBIX MATEMATUYCCKUX JUCHUITIINH
MAaTEMAaTHYCCKUX JUCHHUIIIINH JUIA | UCIIOJIB30BAaTh YHUBCPCAJIBHBIC IIPUEMBI PCIICHUA
peHiCHusd 0a30BBIX 3aga4 3a,I[aHHfI 110 pasgcjiaM Kypca

BIaACTh HaBBIKaAMH peuicHu-d 3aaad C
HUCIIOJB30BaAHHEM aHAJIMTHYCCKHUX, l"pa(bI/IT-IGCKI/IX n
reOMCTPHUICCKUX MCTOI0B

UIIK-1.3.1imeer  HaBBIKM  pEUICHMs | 3HaTb OCHOBHBIE TIOHSATHUS U  YTBEPXKJIEHUS

MAaTEMATUYCCKHUX 3ajJa4d, | JUCIMIIIINHBI, nyTn IIOHUCKa I/IH(l)OpMaI_II/II/I,
COOTBETCTBYIOIIHX KBaJ'II/I(i)I/IKaIII/II/I, CBSI3aHHOM C O9TUMH IOHATUAMU, JUIA
BO3HHKAOIIUX Ipu MMPpOBEACHNU HaﬂbHefIHleFO CAMOCTOATCIIEHOTO U3YUYCHUS,

HAaYYHBIX U IIPUKJIaIHBIX I/ICCJ'IGI[OBaHI/II\/'I YMETb UCIIOJIB30BATh MOJTYUYCHHBIC 3HAHUA U
Pa3jIMIHbIC UCTOYHUKU JIMTEPATYPHI C LICJIBIO
CaMOCTOATCIIBHOT'O PCIICHUA SaHaHI/Iﬁ
3HCMCHTapHOI>'I MaTEMAaTHUKU,

BIIAJICTh HaBBIKAMH 3JI€MEHTAPHBIX
npeoOpa3oBaHUi  BBIpAKEHUH st Oojee
YCHENIHOT0 CaMOCTOSITEILHOTO OCBOCHHUS

MarcpHrajia o UCTOYHUKAM JIMTCPATYPhI BBICIIIEH
MaTEMAaTHKU




Pesynbrarhl 00yueHUs MO JUCIUILIMHE JOCTHTAIOTCS B paMKaxX OCYIIECTBICHHS BCEX
BUJIOB KOHTAaKTHOM U CaMOCTOSITENBHOW pabOThl OOy4YarommXxcss B COOTBETCTBUU C
YTBEP)KJICHHBIM YUY€OHBIM TLTAHOM.

Nuaukatopbl  TOCTHKEHUS KOMIIETEHUMHA  CUYUTAKOTCS
JIOCTH>KCHUH COOTBETCTBYIOIIUX UM PE3YJIbTaTOB O0YUCHUSI.

c(OpMHUPOBAHHBIMU  TIPU

2. CTpyKTypa U copep:KaHue TUCHUTIIUHBI

2.1 PacnpenesieHue TPyA0€MKOCTH JUCHUILJIMHBI 10 BUIAM padoT

OOriast TpymoéMKOCTh TUCHHUIUIUHBI COCTABISIET 2 3a4eTHBIX eauHuI] (72 4acoB), MX
pacripe/ielieHie 10 BUaM padoT MpeCTaBICHO B TA0JIUIIE

Bunget pabot Bcero ®dopma o0yueHust
4acoB OYHO-
OuHast

3a04yHast

3a04yHasn

1
ceMectp
(gacsr)

X
ceMectp
(gacsr)

X
ceMecTp
(gackl)

X

Kypc
(gackl)

KonrakTHasi paboTa, B TOM 4ncJe:

AyauTopHble 3aHATHS (BCEro): 52 52

3aHATHA JICKIIMOHHOTI'O THIIA

nabopaTopHbIE 3aHITHUS 52 52

IMPAaKTUYCCKUC 3aHATHUA

CCMHMHAPCKUC 3aHATUL

HNuas koHTaKkTHas padora:

KoHTponb camocTosTeIbHO# paboThI
(KCP)

IIpomesxyrounas arrecrarus (MKP) 0,2 0,2

CamocrosiTeibHasi padoTa, B TOM
k() (H

Kypcosas paboma/mpoexm (KP/KII)
(nooecomoska)

Koumponavnas paboma

Pacuémno-epagpuueckas paboma (PI'P)
(nooecomoska)

Peghepam/acce (noocomosxa)

CamocmosimenvHoe uzyuenue pazoesnos, 19,8 19,8
camonoozomoeka (npopabomia u
nogmopenue NeKYUOHHO20 Mamepuana u
mMamepuana yueOHuKos u yueoHwix
nocobuil, N0020MOBKA K 1a00paAmMopHbIM U
NPAKMU4eCKUM 3aHAMUAM, KOJLOKGUYMAM

um.o.)

HO,I[FOTOBK& K TEKYIIEMY KOHTPOJIIO

KoHntpoasb: 3a4eT

HO,I[FOTOBK& K OK3aMCHY

Oo6mast qac. 72 72
TPYA0EMKOCTH B TOM 4YHCJIE
KOHTAKTHas 52,2 52,2
padoTa
3a4. eI 2 3.e. 23.e

2.2 ConepxaHue TUCUHMILINHBI
Pacrnipesienenue BUioB y4eOHOM pabOThI i UX TPYIOEMKOCTH IO Pa3zeiaM JUCIUIITHHBL.
Pasnernsr (TeMbl) AUCIUIUTHHEL, H3ydaeMble B 1 cemectpe) (ounas gpopma obyuenus)

| Ne | HanmeHnoBaHue paszaenos (Tem) | KommuectBo yacos |




AypautopHas Breayut
OpHast
Bcero pabota
pabora
113 JIP CPC
1 [IpeoOpazoBanus areOpandecKux BhIPAKEHUN 6 4 2
[Tpocreiimume anredpandecKue ypaBHEHUS H UX 4 1
2. cucremsl. [Iporpeccun. 5
AnreOpandeckue ypaBHEHUS U HEPABEHCTBA. 6+2 2
3. 10 K/p
4. Havana tpuronomerpun 12 8 4
[TokazaTenbHbIC U JOrapu(MHUUECKUEC YPAaBHEHUS U 6+2 35
5 HEPABEHCTBA. 13 K/p
[Tpumenenue GpopmyI Ui pelIeHUS T€OMETPHUECKUX 4 2
6. 3a/1a4 Ha BBIYMCIICHUE JUTHH, TUIOMIAIed U 00bEMOB. 6
7 |Bexropel [Ipsamas nuHus B KOOPAMHATHOM IIIOCKOCTH. | 7,8 6 1,8
Metoa KOOpaUHAT PeIIeHUs T€OMETPUUECKHUX 3a/1ad. 8+2 2
8. 12 K/p
HUTOI'O no pasoenam oucyuniurvl 71,8 52 19,8
KoHTponb camocrosrensHoit pabotsl (KCP)
ITpomesxyrounas arrecrarus (MKP) 0,2
[ToAroToBKa K TEKYIIEMY KOHTPOJIIO
OO61mas TpyJ0eMKOCTh MO JUCIUILTHHE 72
[Tpumeuanue: JI — nexuuu, 113 — mpaktuyeckue 3anatus / cemuHapsel, JIP — nmabGopaTtopHbie

sansitusi, CPC — camoctosiTenbHas paboTa CTy/IeHTa

2.3 Copnep:xanue pa3jiesioB (TeM) THCHUINIHHBI
2.3.1 3ausaTHud JeKINOHHOr0 THIIA

3aHATHUS JIEKLMOHHOTO TUIA HE MPeAyCMOTPEHb! y4EOHBIM IIIaHOM
2.3.2 3aHATHS CEMHHAPCKOI0 THIA (MPaKTHYecKHe / ceMMHAPCKHeE 3aHATHS/
J1abopaTopHbIe padoThl)

HaunmenoBanue pazgena . ®dopma TeKyIero

Ne pas Temartuka 3aHsTHII/Pabop P yi

(Tembl) KOHTPOJIS
1. | TIIpeoOpazoBanus |1.1. [lelicTBus Ha1 IpOOSIMHU. IIpoBepka
anredpanvecKux JIOMAIITHETO
. 1.2. TIpeoOpazoBanust OYKBEHHBIX PalliOHATBHBIX
BBIPAKEHUI. . 3aJ1aHus,
BBIPAKECHUM.
KOHTpPOJIbHAs
1.3. IpeoGpa3zoBanust OyKBEHHBIX BhIpakeHHil co  [padora

3HAKOM KBaJIpaTHOT'O KOPHSI U CO 3HAKOM

MOJTJIS.

2. IIpocreiimne 2.1. JIunenHple U KBaPATHBIE YPABHEHMUS, IIpoBepxka
anreOpandeckue |popmynsl Buera. JIOMAIITHETO
YpaBHEHHUS U UX . 3a/laHusl,

2.2. Cucremsl anredpandeckux ypaBHEHUH ¢ ABYMs
CUCTEMBI. KOHTpPOJIbHAs




IIporpeccun.

HCU3BCCTHBIMU.

2.3. Apudmernyeckasi 1 reoOMeTpUIEeCKast
MIPOrPECCHUHU.

pabota

AnrebOpanueckue
YPaBHEHHUS U
HEPaBEHCTBA.

3.1. MuoxectBa N,Z,Q,R u uncioBbie
MIPOMEXYTKH, UX MOAMHOXkecTBa. OObeIMHEHHE,
MepeceyeHne U Pa3HOCTh YUCIOBBIX MHOYKECTB.

3.2. ParnonanbsHble ypaBHEHUS U HEPABEHCTBA
(METOT UHTEPBAJIOB).

3.3. CucTteMbl U COBOKYITHOCTH palliOHAJIBHBIX
YpaBHEHUU U HEPABEHCTB.

3.4.PaI_II/IOHaJ'IBHBIe YpaBHCHU U HEPABCHCTBA C
MOAYJIEM.

3.5. UppanuoHanabHble YpaBHEHUS U HEPABEHCTBA.

IIpoBepka
JOMAIITHETO
3aJJaHus,
KOHTPOJIbHAS
pabora

Hauana
TPUTOHOMETPHUHU

4.1. BerurcieHue 3Ha4YeHU TPUTOHOMETPHUUYECKUX U
00paTHO TPUTOHOMETPUYECKUX BBIPAKEHUH C
MIPUMEHEHUEM YHCIIOBOM OKPYKHOCTU U POpMYT
MIPUBEACHHUS.

4.2. CpoiicTBa U rpa)uKi TPUTOHOMETPUUECKUX U
00paTHO TPUTOHOMETPUYECKUX (PYHKLIMH.

4.3. [IpeoOpa3zoBaHKEe BEIpAKCHUH C
WCIOJI30BAaHUEM TPUTOHOMETPUUYECKUX (POpMYII.

4.4. IIpocreiimme TPUrOHOMETPUUECKUE YPABHEHHUS
U ypaBHEHUS, CBOJSIINECS K HUM.

4.5. Ilpocreiinue TPUrOHOMETPUUECKHE
HEpPaBEHCTBA.

[IpoBepka
JIOMAILIHETO
3a/1aHusl,
KOHTpPOJIbHAS
pabora

IlokazarenbHble U
norapupmMuUecKue
YpaBHEHUS U
HEPaBEHCTBA.

5.1. IlpeoGpa3oBaHusl CTENEHHBIX U paiiKaIbHbBIX
BBIPAKCHUI.

5.2. IIpeobpa3oBanus JorapupMuuecKux
BBIPA)KECHUIA.

5.3. CBoiicTBa 1 rpauky NoKa3aTeiabHON U
norapupmMuUecKor QyHKIHMA.

5.4. IIpocreiimme nokazarenbHbIE YPABHEHUS U
HEpaBEHCTBA U YpaBHEHHUS U HEPABEHCTBA,
CBOJIAIIUECS MTOCIIE 3aMEHbI K HUM.

5.5. Ilpocreiimue norapupmMuveckue ypaBHEHUs U
HEPABEHCTBA U YPAaBHEHUS U HEPABEHCTBA,
CBOJAIIMECS M10CIIE 3aMEHBI K HUM.

IIposepka
JIOMalIHETo
3aJ1aHus,
KOHTpPOJIbHAs
pabora

IIpumeneHne

6.1. [lmaHnMeTpuYeCKE 3a/1a4 Ha HAXOKICHUE

IIpoBepka




bopmyn s JUIMH Y TUIOIIAJEN. JIOMAIITHETO
peleHus 3a/1aHusl,
FeOMETPHYCCKIX 6.2. CTCpGOMGT{jH‘IGCKI/Ie 3aJ1a4M Ha HaXOX/IECHUE KOHTPObHAs
saxad Ha JUIMH, TUTOIIaaei 1 00bEMOB. pabora
BBIUHCIICHUE JUIVH,
IJIOIIAEH U
00BEMOB.
Bexkropsl. [Ipsmasg |7.1. Onepauuu Haj reomeTpudeckumu Bekropamu  |[IpoBepka
JIMHHUS B (crmokeHue, BBIMUTaHUE, YMHOKEHHE Ha YHCIIO, JIOMaIIHero
KOOPJIMHATHON  |CKaJIIpPHOE MPOU3BEACHUE). 3a/laHus,
IJIOCKOCTH. . . KOHTpPOJIbHAs
7.2. JleiicTBUs HAJ BEKTOpPaMHU B KOOPJIUHATHOM Sota
dbopme. pa
7.3. YpaBHEeHHUE NPSIMOi1 C YIIIOBBIM
K03 (HULIHEHTOM, YCTIOBHS MapalIeTbHOCTH U
MEPIEeHIUKYISIPHOCTU MPSIMBIX, YTOI MEXKAY
MPSIMBIMHU.
7.4. B3auMHO€ pacrnosoKeHue IByX MpsIMBIX,
3aJIaHHBIX OOIIMMH YPaBHEHUSIMHU B KOOPIAUHATHON
IJIOCKOCTH.
Meton xoopaunar |8.1. Mcnons30BaHne BEKTOPOB, ypaBHEHHI npsiMbix |[IpoBepka
pelieHus Y OKPY>KHOCTEH MpH pelIeHUH IJIAHUMETPUUYECKUX |JOMAITHETOo
TEOMETPUUECKUX  (33]ad. 3a/laHusl,
3ajad. KOHTpPOJIbHAs
8.2. CrepeoMeTpuYEeCKUE 3a/1a4l HA HAXOXK/IEHUE C pabota
HCII0JIb30BAHUEM BEKTOPOB YIJIOB MEXAY IPSIMBIMU,
MEX1Y NPSIMOH U IIIOCKOCTBIO, MEXIY
IJIOCKOCTSIMHU.
8.3. MeTo KOOpAMHAT IIPU PELICHNN
CTEpPEOMETPUUECKHX 3a]1a4 HAa HAXO0XKICHNE
PacCTOSTHUN MEXAY TOUKOM U MPAMOU, MEXKAY
TOUYKOH M INIOCKOCTBIO, MEXAY MPSIMBIMHU.

3amura naboparopHoii padotsl (JIP), Bemmonnenue kypcosoro npoekta (KII), kypcoBoit
pabotsl (KP), pacuernHo-rpadumyeckoro 3amanus (PI'3), mamucanue pedeparta (P), acce (9),
kostokBuyM (K), rectuposanue (T) u T.1.

2.3.3 IlpumepHasi TeMAaTHKA KYPCOBBIX padoT (IP0eKTOB)

KypcoBble paboThI(IIPOEKTHI) HE NMPEyCMOTPEHbI

2.4 TlepeyeHb y4eOHO-METOAMYECKOT0 00ecIeYyeHusl AJIs1 CAMOCTOATEIbHOIH pPadoThl
00y4YaIIUXCs M0 JUCHHUILIMHE (MOYJIIO)

[lepeyenr y4eOHO-METOAUYECKOTO OOECIICUEHUs ISt
00y4aromuxcs Mo JUCUUIUINHE

JInisi  BBITIONTHEHUSI CaMOCTOSATENBHON pPa0OTBI CTYIEHTY JOCTaTOYHO HWCIOJIh30BATh
MaTepual U3 OCHOBHBIX MCTOYHHMKOB JHTEpaTyphl [1-2], yka3aHHBIX HU)KE B IyHKTE 5, XOTH
MOTYT OBITH HCIIOJIb30BaHbl YKa3aHHBIE B TOM € ITyHKTE JIOTIOJIHUTEIbHBIE HCTOYHUKHU
autepatypsl [1-3]. OCHOBHBIE HMCTOYHHMKH JIMTEpATypbl MMEIOTCS B 3JIEKTPOHHBIX pecypcax
ouomotexkn Kyol'y.

CaMOCTOSITENIbHON  paboThI



[Tepedens yuebHO-

METOAMYECKOTO
No HaumenoBanue o0eCIeYeHUsT TUCITUTUINHBI
paszznena 10 BBITTOJTHEHUIO
CaMOCTOSITEIILHOM PaOOTHI
1 2 3
1. [IpeoOpa3zoBanus anredOpandeckux BhIPAKECHHMA [1]:1.1,1.4;
[2]: 3.1.
2. |IIpocreiimue anreOpanveckue ypaBHeHUs U X cuctemsl. |[1]: 2.1, 2.2, 2.4, 2.5;
Iporpeccumn. [2]: 3.2.
3. Anrebpanyeckue ypaBHEHHUS U HEPaBEHCTBA. [1]: 1.3; 2.5;
[2]: 3.3, 7.1.
4, Hauana tpuronomerpun [1]: 4.1,4.2,4.3,5.1,5.2;
[2]: 2.1 -2.4.
5. [MokasatenbHble U Jorapudmuueckue ypapuenus 1 |[1]: 2.3, 2.5;
HEpaBEHCTBA. [2]: 3.5, 7.3.
6. [Tpumenenue Ghopmyi uist pereHust reomerpudeckux  |[1]: 7.1 - 7.7;
3a]a4 Ha BBIYMCIICHKE JUINH, IUIommazaeii u oobemon.  |[2]: 1.1 — 1.3, 1.5, 3.1 - 3.3,
41-4.4,6.2-6.3.
7. | Bekrtopsl. [Ipsmas nuHus B KoopauHaTHOM tutockoctu. [[1]: 8.1; 2.4.
8. MeTtoa KOOpAMHAT peIIeHs reoMeTpudeckux 3amad.  |[1]: 8.1, 8.2.
Bun
Ne cAMOCTOSTEILHOI IlepeyeHb y4eOHO-METOAMYECKOTO oﬁecneqeuﬂnﬂ
JAMCIHUTIJIMHBI TI0 BHITMOJHEHHIO CAMOCTOSITENILHOI PadoThI
padoThI
1 2 3
1. Meromuueckue yKazaHHsl IS TMOJrOTOBKH K 3aHATHUSIM
JEKIIMOHHOTO W CEMHHAapCKOTO THIA. YTBEPKICHBI Ha
3acenanun CoBeta (haKyJIbTeTa MATEMATHKH U KOMITHIOTEPHBIX
Hayk ®I'BOY BO «Ky6I'V». IIporokon Ne 9 or 15 mas
2025 .
2. Meronudeckue yKa3aHus o BBITIOJTHEHHIO
CaMOCTOSITENIbHOM paboThl O0ydarommxcs. YTBEpKACHbI Ha
ToroToBKa K 3acenannu CoBeta (hakynpTeTa MaTEMAaTHKH U KOMIIBIOTEPHBIX
Hayk ®I'BOY BO «Ky6I'V». Ilpotokonr Ne 9 or 15 mas
1. TEKYIIEMY
2025 .
KOHTPOJTIO

3. Meroauueckue yKa3aHus 1o HCIIOJIb30BaHUIO
MHTEPAKTHUBHBIX ~METOJOB OOyueHHUs. YTBEpXKAEHbl Ha
3acenanuu CoBera (pakynpTeTa MATEMaTUKU U KOMITBIOTEPHBIX
Hayk ®I'BOY BO «Ky6I'V». Ilpotokon Ne 9 or 15 mas
2025 .

4. Meronuyeckue yka3aHMs IO MOATOTOBKE 3cce, pedeparos,
KypcoBbIX paboT. VYTBepkaeHol Ha 3aceganuu Cosera
¢bakyabTeTa MaTeMaTUKKU M KOMIIbIoTepHbIX Hayk PI'BOY BO




«KyOI'Y». I[Ipotoxon Ne 9 ot 15 mas 2025 .
1. Meroaunueckue yka3zaHUsl MO BBIMOJIHEHHUIO JTAOOPATOPHBIX
BAIIOHeHIe pabotr. VYTBepxkneHsl Ha 3acemanuu CoBera ¢akyibTeTa
1a60pATOPHBIX MaTreMaTuku u KommbloTepHbIX Hayk OI'BOY BO «KyoI'Vy.
5 a6OT 1 PACUETHO- [Tporoxoin Ne 9 ot 15 mast 2025 .
- 2. Metoauueckue YKa3aH#s 110 BBIIONHEHHIO PAaceTHo-
SaAHH rpaduueckux 3amaHuii. YTBepKAcHBI Ha 3acemanmu CoBera
(dakyapTeTa MaTeMaTUKH U KoMIbloTepHbIX Hayk PI'EOY BO
«Ky6I'Vy». ITporokon Ne 9 ot 15 mas 2025 ..
[ToaroroBka u Metoauueckre yKazaHus [0 IOATOTOBKE U O(OpMIIEHUIO
4 oopmnenue oTyeTa IO IPaKTUKE. YTBEpKAeHbl Ha 3acegaHuu Coera
' OTYETOB 10 (dakyapTeTa MaTeMaTHKA M KOMITbIOTepHBIX Hayk PT'BOY BO
IIPAKTUKE «Ky6I'Vy». ITporokon Ne 9 ot 15 mas 2025 .
BALIOHEHIE 1 Metoauueckie yKa3aHHMs 110 BBINOJIHEHHUIO W 3alIUTe
. [BBIMycKHON  KBanmudukanuoHHOW  paboTel  (OakamaBpuar,
5. SAIIUTA BAITYCKHOM MarucTpaTrypa, CrelHuaIuTeT). YTBEpXKICHbl Ha 3acelaHHH
gig)ﬁﬁnKauHOHHOH CoBera (hakynpreTa MaTEeMaTHKA W KOMIIBIOTEPHBIX HAYK
OI'BOY BO «KyoI'Vy. Ilpotokon Ne 9 ot 15 mast 2025 .

Y4eOHO-MEeTOAUYECKUE MaTepuasbl ISl CaMOCTOSITENIbHON pPadOThl 0OyYaromIUXCs U3
YuCiia MHBAJIUAOB M JIMI C OTPAHUYECHHBIMU BO3MOKHOCTSIMU 310poBbs (OB3) npenocTrasisitorcst
B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHHSIM UX 3[JOPOBBS U BOCIIPHUATHS UH(POpMALIUU:

JUig au1 ¢ HapyIIEHUSIMU 3PEHUS:

— B MieyaTHOM popme yBeTHMuUEeHHBIM HIpUPTOM,

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA,

— B ¢popMme ayauodaiina,

— B re4aTHoi (hopme Ha si3bIke bpaiis.

J17ig U1 ¢ HApYIICHUSMHU CITyXa:

— B mieyaTHoOU hopme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

Jlig au1 ¢ HapyIIeHUsIMA OIIOPHO-JBUTaTEIbHOTO amnmnapara:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA,

— B (opme ayamnodaiina.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETHU3MpPOBaH B 3aBUCUMOCTH OT KOHTHUHI€HTA
oOyJaromuxcs.

3. OoOpa3oBaTe/ibHbIEe TEXHOJIOTMH, NPHUMeHsieMble NPH OCBOCHUM WCHUIIHHBI
(Mmonmy.Jist)

B xone u3ydeHus TUCHUIIIIMHBI PEAYCMOTPEHO UCIOJIB30BAHUE CIEAYIONINX AKTHUBHbBIE
U WHTEPAaKTHBHBbIE (POPMBI, MPAKTUYECKUE 3aHATUSA, KOHTPOJIbHBIE pabOThl U 3aueT. B TeueHue
ceMecTpa CTYAEHTHI PEIIatoT 3aJa4uM, YKa3aHHbIE MIPENoIaBaTelIeM, K KaKIOMY MPAaKTUUYECKOMY
3aHATHIO. [IpOBOJSATCS TPU KOHTPOIBHBIX pa0OTHI (KaXKaasi MPOJAOJKUTEIHHOCTRIO B 2 aKaj. 4yac)
no Temam paszenoB 1-3, 6-8 u 4-5. B mepBoii monoBuHE ceMecTpa MPAKTUYECKUE 3aHSITHUS TIO
JUCLUIIMHE MPOXOJAT B PEXKUME — JBE Mapbl B HEJENIO, a BO BTOPOIl MOJOBUHE CEMECTpa —
OJ/IHAa Tapa B HeJento. B CBsA3M ¢ 3TUM B MEpBOI MOJIOBUHE CEMECTPA YEPEAYIOTCS 3aHSATHUS T10
anrebpe (pazmensl 1-3) u mo reomerpun (pasgensl 6-8), a BO BTOPOW MOJIOBUHE MPOBOMASTCS
3aHATHSI TOJNBKO MO anrebpe (pasgensl 4-5). 3aueT BBICTABISETCS TIOCTE BBIOJHEHUS
OTIpEICIEHHOT0 KOJIMYeCTBa 3aJaHui (B ayJUTOpPUU W JOMa), a TaKKe IOCIIEe BBITOJHEHUS
KOHTPOJIbHBIX paboT. B ciydae HEBBIMOTHEHUS KAKOrO-TO W3 TMPHUBEICHHBIX TpeOOBaHMIA,



CTYAEHTY Ul cIauu 3adyeTa MpeUlaraloTcs MPaKTHYECKHE 3a/laHusl, TUIa)XK KOTOPBIX OMMCaH
HUXKE B MyHKTE 4.2 .

K O6pa3OBaTeJIBHBIM TCXHOJIOTUAM TAKKC OTHOCATCA MHTCPAKTUBHBIC MCTO/IbL o6yquI/151.
I/IHTepaKTI/IBHOCTb nogaun marcpuajia Mo AUCHHUIIIMHE «OCHOBHBIC pa3aciibl 3HeMeHTapHOﬁ
MaTEMATUKWY IIPEAIIoJIaracT HE TOJbKO B3aHMOHCﬁCTBHH BUJa «MIperogaBarciib - CTYACHT» U
«CTYOACHT - IIperoaaBaTeiib», HO U «CTYACHT - CTYACHT». Bce st BUbI BSaHMOHeﬁCTBHH
Xopomo JOCTHUIaroTCA IIPpH O6CY)K,Z[CHI/II/I Mar€puaja Ha IMIPAKTUYCCKHUX 3aHATHAX B XOAC
HHCKYCCHﬁ, a TaKXKC ITPU UCIIO0JIb30BAHNH KOMITIBIOTCPHBIX TEXHOJIOTHH.

3.1 Inckyccust

B03MOXHOCTh MCKyCcCHUM TpEANojiaraeT yMEHHE BBICKA3aTh COOCTBEHHYIO MHJIEIO,
IPEJJIOKUTh CBOM IyTh PELIEHUs, apryMEHTHPOBAHO OTCTaUBAaTh CBOIO TOUKY 3PEHHUS, CBSI3HO
u3naratb Mbiciau. [lone3Hsl cienyronye 3ajaHus: COCTaBICHHUE IUIaHA PEIIEHUs 3a1a4M, OUCK
JPYroro crocoda peleHusl, CpaBHEHHE Pa3IUIHbBIX CIOCOOOB PELICHNUs, IPOBEJCHNE BBIKIAI0K
JUId peLIeHMs 3aJauyd M BBIKJIAJOK A MPOBEPKU IMPABUIIBHOCTU IOJTYYEHHOIO pPELICHMS,
paccMOTpeHHe 3aJad C JIMIIHUMH M HEJOCTalolUMHU AaHHbIMU. CTyaeHTaMm mpejjiaraercs
[pOaHAJIM3UPOBaTh BapUaHThl pELICHUs, BbICKAa3aTh CBOE MHeHHe. OCHOBHOH 00beM
MCII0JIb30BaHUsl UHTEPAKTUBHBIX METOJI0B O0yUEHUS PEeaTU3yeTCsl UMEHHO B X0/1€ JUCKYCCUH.

OO1111e Bonpochl, KOTOPbIE BBIHOCSTCS HAa JUCKYCCHIO:

1. Tlouck pa3nuuHbIX cIOCOOOB pELICHUH 3a1a4u.
2. Br1bop cpeau paccmaTpuBaeMbIX cl10co00B Hanboee palMoHaIbHOTO.
3. CocraBneHue miIaHa peleHns 3a1a4H.

WudopmanvoHHbIE  TEXHOJOTHH, TPHUMEHSEMbIE TPH U3YYCHHH JAUCIUIUIAHBL:
UCMOJIb30BaHUE  MHMOPMAIMOHHBIX  PECypcoB,  JOCTYNHBIX B HMH(OPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTty VHTepHeT.

AnantuBHble 00pa30BaTeNbHbIE TEXHOJIOIMH, IPUMEHSIEMbIE TPH U3YYEHUU AUCHUILIUHBI
— I JIAL C OIPAHMYEHHBIMM BO3MOXKHOCTSMM 3J0POBbSl NPEIyCMOTPEHA OpraHU3aLMs
KOHCYJIBTALIMM C UCIIOJIb30BAHUEM DJIEKTPOHHOM MOYTHI.

4. OneHo4YHbIe CPeACTBA ISl TEKYILIEro KOHTPOJIsl YCIIeBAeMOCTH M IIPOMEKYTOYHOM
aTTecTaluu

4.1 ®oHa OLIEHOYHBIX CPEJICTB /Il MPOBeAeHHUs TeKYIel aTTecTalul
KontponbHabie pabOThl OLICHUBAIOTCS MO MATHOAUIBHOM cucTteme. Ha mpaxTtuueckux
3aHATHUSAX KOHTPOJIb OCYIIECTBIISIETCS MMPU OTBETE Y JIOCKU U MIPU MPOBEPKE JOMAITHUX 3aTaHUM.

IIpumepHbIe KOHTPOJIbHBIE PAGOTHI

KonTtpoabnas pabdora Ne 1

(anreOpa u Havaa aHaM3a, pasaensl 1 — 3)

2+217):25.05:02
24

23 4, 110
L3+ + )
30 117 401

1. Beruuciuts 403 -

(a®-1)(a+1) .

2. YIIPOCTHTH BHIpAXKEHHE a’ — >
l+a+a



(a—b)(va-+b)
Ja+db

3. YmpocTuth BeIpakeHHE \/

4. He mHaxoms KOpHeil KBaApaTHOTO YypaBHeHHs 2x°+x—7, HaWTH HX CyMMy
KBaJIPaToB.
2x—y=3

5. Pemuth cucteMy ypaBHEHHI {
xy=2

6. Cymma mepBOro u 4eTBEpTOrO WICHOB apu(MeTHUeCKoi mporpeccuu paBHa 26, a ee
BTOpOW wieH Oomnbiie msaroro Ha 6. HaiiTu cymMMy TpeThero M MsTOTO YICHOB
IIPOTPECCUMU.

(2x* —x)(2x* + x -1) <0
(x> -D(x-2-x")

7. PewuTh HEPABEHCTBO

8. Pemuts ypaBHeHUE |2 — x| x=1.
9. PemuTh HEPABEHCTBO ‘xz —1‘ +2x > 2.

10. Pemnth ypaBHeHHE +3—Xx =3 —2x.

KonTtpoabHnas pabora Ne2

(reomeTpus, pasaeist 6 — 8)

Jan tpeyronsank ABC, y xotoporo AB=3, AC=4 n /A=60°. Haiitn ero miomanp u
BBICOTY BH.

Haiitn nonayro moBepxHOCTh M 00BeM npaBmiibHOM npamuabl SABC, y kotopoit 4B=1
u AS=2.

> o

Bexroper a{m;1;—2} u b{3;2;m} nepnennukynspusl. Haiitn nnmny BexTopa a—2b .

Jna npsmoit, nmpoxonsmei uyepe3 touku A(1l; 2) m B(3; 5), HanucaTh ypaBHEHUE C
YII0BBIM KO3 (UIIUEHTOM.

Hammcate oOmiee ypaBHeHHME TIpsAMOM, mpoxonsimied depe3 Touky A(2; 1)
NEePIECHAUKYIISPHO K TIpsMoi y=2x-1.

Haiiti koopmunats! Bepimudbl D B mapamienorpamme ABCD, eciun u3BecTHO, 4to A(2;
6) B(6; 8) u C(7; 5).

Wcnonb3yss ypaBHEHHE OKPYXHOCTH, HAaWIWTE paadyc Kpyra, OIHUCAHHOTO OKOJIO
tpeyromsuuka ABC, tne A(0; 5), B(3; 4) u C(-4; 3).

B mpsamoyronsHom mnapamnenenunene ABCDA1B1CiD1  Touka F penut pebpo 4B
nornojaM. MeTooM KoOpaAuHAT HAalTH KOCUHYC yria Mexay npsmeimu FA1 u BD1, ecu
AA1=AB=2wn BC=L1.



Jana npaswibHas nmupamuaa SABCD, y kotopoit AB=1 u AS= J6 .
9. MeTo0/10M KOOpJIMHAT HAWTHU CUHYC yIiia Mexy npsimoit AS u tiockocteio  BCS.
10. MeTo/10M KOOPAWHAT HAUTH PACCTOSHUE OT IIEHTPA OCHOBAHUS MTHPAMUJIBI

no rpanu BCS.

KonrtpoabHnas padora Ne3

(anrebpa u Havaa aHaIM3a, pasaeisl 4 — 5)

1. Brraumcnuts Sin %[ +c0s315°% +tg (—5?”) +ctg630° +sin 777[ +2c0s(-570°).

2. Yupoctuts (Sin( o + %) +sin(a — %))2 + (cos(x + %) +cos(a — %))2 .

(@)0,6 4705

3. Brruucnours
16—0,75

6

1098
4. Beraucnuts 4 °9°°,

5. PemmTh ypaBHEHHE COS° X+sin(37ﬂ—x) =2 u oro0parh €ro KOPHH, MPHHAIEKAIIHE
otpe3ky [-27; 67].

6. PemmuTh HEpaBEHCTBO V2sinx<1.

7. Pewmrts ypasuenune 4* =0,252.

X X+1
8. PemmTs HepaBeHCTBO S 322X 381+ J >0.

9. PemmTs ypaBuenue log2(—x)+log, x* =3.

10. Pemmts HEpaBEHCTBO ‘2log 2aX—1log,,, X" +5+1<log,,; X.

4.2 DoH] OLIEHOYHBIX CPEACTB /sl IPOBeIeHUsI UTOTOBOI aTTeCTANMU

Cnucox THNOBBIX NMPAKTHYCCKHUX 3aJJaHUH HA 3a4eT

1. Berunciaurs:

1.1. 21 + 2i(1,25 -164:08);
6 12

12. (305-2125-3,2) :§+1%;



13. %*3% - (13,75 -12,5-1,2).

2. YOpocTuTh:

2.1. (6a®+17a+10 +a_+5) ‘(Ba+1+ i) :
a+2 a+2

55 a® —b? .\/5—\/5_
" a+b-2Jab Ja+b'
1 1 2a
2.3. + : :
(a—\/B a+\/5) a* -b?
2_
2.4, a -4

2 2 '
a [a +4] _4
2a

3. Pemmrts ypaBHeHue:

1i - 4§ -7 9(1E —0,945:0,9)
40 8 _ 20 .
10,5-0,24-1515:7,5 X ’

(Bx? —x—2)(2x* = x-3)(x* +1) 0

3.2.
(9x? —4)((9 - 4x?)

4. He Haxons KopHeii X, U X, KBAIpaTHOTO ypaBHeHus 3X° — X —5= 0, BBIYHCIIUTE:

X, X
41, 2z .

X, + X,
42. X2 +xZ;

5. PemmThs HEpaBEHCTBO:

51, SX=5, 4 .
X—2 x+1
59 x+1S 3x—1;
X+3  x*+3x
(x2—4x+3)(x2—7x+12)>0_
G-x)(x?-6x+8) '
2_ 2_ 2_ _
54 (2x® —9x+10)(2x° —11x +15)(2x“ —3x 2)30.

(2x* —9x +9)(x —1—x?)

6. PemwuTh cucTteMy ypaBHEHHIA:



y2 +yx=4x
7. PemuTh 3a7a4y Ha POrPECCUIO:

7.1. Haiitu cyMMy IIE€CTH NEPBBIX UYJIEHOB I'€OMETPUUYECKON MPOTrpeccHH, y KOTOPOH
YETBEPTHIN WieH paBeH -106, a mepBblii WiEH paBeH 2.

7.2. CymMa MepBOro U TPEThero 4ieHOB apudmeTnyeckoil mporpeccuu paBHa 12 u ee
YeTBEepTHIN 4WiieH ToxkKe paBeH 12. Hailtu cymmy nepBbIX MATHAIUATH YWICHOB IPOTPECCHHU.

7.2. CyMMa mepBOro M TPETHEro YJICHOB BO3PACTAIOLIEH M€OMETPUYECKON MPOrpeccuu
paBaa 10, a ee BTopo# uneH paBeH 3. HaliTu mpousBeneHuME NEPBOrO M MIATOrO UICHOB
IPOrPECCHUH.

7.4. Cymma nepBbIX JECATH WICHOB apu(pMeTHUECKOl mporpeccuu paBHa 80, a ee MATHIN
4ieH paBeH 6. HaiiTu cyMMy BTOpPOTO U 4€TBEPTOTO YWICHOB POTPECCHH.

8. B mannom Habope uncen A, B, C, D u F ykazats Bce HaTypaibHbBIC YHCIa,

IIOTOM YyKa3aThb BCC LCJIbIC YHCJIa U 3aTEM — BCC pallMOHAJIBHBIC YK CJIa:

8.1. ~J03, B=(2-+3)2, C=@1+J7)*+@-7)%,

1o J_

_ J2-1
D=(1-5)1++5), F= z(ﬁ+1)

J7 -6 05
(J_+J3 a2, C_l—Jag

=(1++3)%, D=(2++5)%+(2-+5)°.
9. Haiitu o0bennHeHNE, TIEpeceYeHnEe U pa3HOCTh MHOXKECTB A U B:

9.1. A={1234}, B={2468};

8.2. A=(1-+2)1++2), B= ~-J05,

9.2. A=(—o-)u{Bu(35], B=(-20]1U[L2) {34},

9.3. A= {X€R|ﬂ<0}, B={xeR|x*+x-2<0}.
2 44x+3



10. Pemmth cuCTEMBI U COBOKYITHOCTH HEPABEHCTB:

{ 1<x<3

x2—-x-2<0

101, | e
X°=2x20
x> —-3x<0

{ —1<x<?2

X2 +3x+2<0
10.2. i
X“+3x<0
{xz —5x+6<0

11. Pemuth ypaBHEHHME:

111 X =1+2=x"+x;

112, 2x-1+[1-x*[+x* +2x=3;
11.3. 2-f1-x|=1;

114, J2x+5=x+1;

11.5. V7x% +8x+10 —7x2 —8x+10 = 2x:
11.6. +J/3-x =| x|—3.

12. PeumnTh HEPABEHCTBO:

120, 2 x-1+x*+x<2;
12.2. x* -3 x+1|<1;
12.3. | x|+|x+1|<1;

124. 2x-[3-x|>3;

125. J3—-x<1-x;
12.6. V6+X > X;
2
127, 2HVX _14”321.
X+

13. ByramucanTs:
13.1. 2sin 750° —sin1230° + ctg1395° +tg585° + c0s1500 ® — cos1080° ;

13.2. sin DBz —C0s 177 +19 bz _ ctg L7 ;




14.

15.

16.

17.

13.3. 2arcsin(-1/ V2 )+ 3arccos(—\/§/ 2) + arctg(—1) — 2arccosO0;
: 1 .3,
13.4. sin (2arctg = —arcsin —);
3 5
1-sin? *
13.5. ”12 :
2c0s” = —
8
13.6. cosa, ecnu tQa = —? u %< a<r,
13.7. arcsin(cos10).
YnpocTuts:
14.1. cos? X —sin “(n —5) +sin(3—ﬂ +X);
2 2 2
cos?’(F —a)-1 .
14.2. - 2 +sin(=+a);
Sin o + Ccos 2
14.3. 2sin(a+ %) cos(a — %) —cos(2a — %) .

Pemuts YpaBHCHHC IIPHU YKA3aHHOM YCJIOBUU:

15.1.

15.2.

15.3.

15.4.

5sin? x+8cosx =8 mpu sin X < 0;

2sin* (7 +2x) —cos 2Xx+1=0 mpu cosx < 0;
5—5cos(%—x) =2c0s*(7 —x) npu X €[, 57];

2sin® x+cosx-sin 2x+1=0 npu X €[0; 27].

Pemmth HEpPaBCHCTBA:

16.1. cos?| X4+~ 21;
2 6 4
4cos? X _3
16.2. —igo;
2cos? = -1
2
16.3. |tg*x —5tgx + 4[> tg *x — 4tgx + 3.
BerunciauTe:
17.1. 81°7°.327%4 —87#/*. 27" 4+ 256°°;



-0,5
s3] v
17.2. ;

17.3, 4“%[(%)3/2}4/3 (40,25_(2ﬁ)4’3);

17.4. log,,;2—-2log,6+3log,2;

lg36 —1Ig 4
1+1g12-1lg40’

17.5.

12

176. (J5)°*,
. Pemute ypaBHEHMS:
18.1. 2,54x2+3x 20’44x+3;

182 3><+2 +3'5X+3 — 5X+4 _3X+2 ,

2+X

18.3. 5.3 * =135;

18.4. 2.3 _-13.6* +3.2°' =0;
185, 37 430 — 4.3

18.6. log (x—4)+log, x=1log.(x+14);
18.7. (3x* +4x-T)log,(3+2x)=0;

X+2

18.8. 0,251 x—2)% =1+log, ——;
og ;(Xx—2) Evr-

189. 2+log, x-log,3=1log, x+2log, 3;

18.10, 305+legscosx [ _ gO.5+logesinx.
. Pemuth HepaBeHcTBA:

19.1 5! +120>5;

19.2. 5.0,04>* < 25%*;

X+l X x+1
193 ¥ =2:37+1 4.
9" —4.3+3

19.4. |0,25* —0,5"? +3|<0,5* —1;

X+2

19.5. \/2* ~7.22410<2 2 —4;



2_
19.6. Iogz,s(loggxx—éx) <0;

19.7. log; x+2log, s X <3;

19.8. log ., (2x-3) <1;

x+1

19.9. |log,3-2|>2log%3-log, 27+2;

19.10. \/Iogf,3 x* ++log, x'° +4 > 2log,(—x) — 4.

20. Hdna KaxJIoro AONYCTHMOIO 3HAYEHUS HapaMerpa a YKaKUTE KOJIMYECTBO PELICHUN
YPaBHEHUS:

20.1.

2x—5‘ _
:a,
Xx-1

20.2. ‘xz —3x+2‘=a+1;

20.3. |log,(4-3x)|=a;

VA
ctg(x+—
a( 4)‘

20.4. =3 npu Xe{—%;

NN

J

21. HWcnonw3ys u3BecTHbIe (HOPMYIBI MIKOJIBHOW IMJIAHUMETPUU M CTEPEOMETPHH, PEIIUTh
F€OMETPUUECKYIO 3a7auy:

a-2

20.5. lg|3—x|=lg(2+ax).

21.1. Menuana, mpoBeneHHass K OOKOBOW CTOpOHE PaBHOOEIPEHHOTO TPEYroJbHUKA,
JeUT €ro TMEepuMeTp Ha JBE YacTH, IJIUHBI KOTOpbIX paBHbl 12 u 30. Haiitu ocHoBaHue
TPEYTOJIbHHKA.

21.2. B pom0 BnucaHa OKpY>KHOCTb pajauyca 2. OnpeaenuTsb miouaas pomoa, eciiu OJuH
u3 ero yrios pasen 60°.

21.3. InvHbBI OCHOBaHMM Tpaneuuu OTHOCATCS Kak 3:7 u pasnnyatorcs Ha 8. Haiftu jyuny
CpeIHEN JIMHNUN Tpanenuu.

21.4. Oxomno Kpyra onucaHa paBHOOEIpEHHas Tpamneuus, HepuMeTp KOTopoil paBeH 28.
Onpenenutb GOKOBYIO CTOPOHY TPAIELUH.

21.5. buccektpuca yrna A mapamienorpamma ABCD penut cropony BC Ha OTpe3ku
BK=4 n KC=3. HaiiTu nepuMeTp 3TOro napajjieaorpaMmma.

21.6. Haiitu o0beM NpsMOYroJbHOTO MapaliesenuIea, €CIu CTOPOHbI OCHOBAHUS €To
paBHBI 4 1 5, a AUAroHak apauienenuneaa — 9.

21.7. OObeM NpaBUIBHON TPEYroJbHOW MPHU3MBI PABEH 27-/3. Paguyc oxpyxHoOCTH,
OINMCAHHOM OKOJIO OCHOBaHUs, paBeH 2. HaliTu BBICOTY PU3MBI.



21.8. CropoHa OCHOBaHUS MPABWJIBHOW TPEYTOJIbHOW MUPAaMUIBI paBHA 6, 00KOBasi TpaHb
HAaKJIOHEHA K IIIOCKOCTH ocHoBaHus moj yriom 60°. HaiiTu mimomans HOJNHOH TOBEPXHOCTH
HUPAMHU/IBI.

21.9. Ilnomanb oceBoro ceueHus UUIuMHApa paBHa 24. Haiitu minomans ero OOKOBOM
MIOBEPXHOCTH.

21.10. Obpa3yromias KoHyca paBHa 4 U HAKJIOHEHA K TUIOCKOCTH OCHOBAHHUS TOJ YIJIOM
30°. Haiiti 06beM KOHYcCA.

22. Hcnonp30BaTh U3BECTHBIE COOTHOLLUEHUS, CBSI3aHHBIE C F€OMETPUUYECKUMU BEKTOPAMH,
3aJJaHHBIMH B KOOPAMHATHOH (opme:

- -

22.1. Haiitu xocunyc yrima mexnay Bekropamu AB u AC , rome A(L2), B(31) u
C(43).

22.2. Ilpwu kakux 3HaueHUssx M Bektop a{m; J5; 4} umeet uIHHY 57
22.3. TIlpu kakux 3HaueHusx M Bekropsl a{3;7;5} u b{m; 4; 1} nepneHuKyIIpHbI?

22.4. Ompenenuts 3Ha4eHuss K u M, npu koropeix Bektopel a{k; m; —3} u b{2;1; 3}

KOJUTHHEAPHBL.
- —
22.5. Haiiti yron mexnay Bektopamu a{m;L —2} u b{3; m—1; 1}, 3Has, 4TO X JAJIHHEI
paBHBI.

23. Ilpu pemieHuu 3aJauM UCIOJIB30BATh U3BECTHBIE YTBEPKACHUS O MPSAMBIX B INIOCKOCTH,
3aJJaHHBIX YPAaBHEHUSIMH C YIIIOBBIMU K03 unmenramu.

23.1. Hamucate ypaBHEHHE HpPSAMOM C YyIJIOBBIM KO3 QUIMEHTOM, KoTopas: A)
npoxoaut uyepe3 Touky A(L3) mapammensHo mpsmol Y =2X+3; b) mpoxoaut uepe3 TOUKy
A(0;2) u obpasyer ¢ ockio Ox yron 60% B) mpoxomut uepes Toukn A(3;5) u B(5,9); I')
NPOXOIMT Yepe3 TouKy A(2;4) mepneHIuKyIsIpHO K mpaMon Y = —2X+1.

23.2. Vka3zarh 3Ha4eHus K u D, mpu KOTOPBIX TpsAMbIC, 3aJaHHBIC YPaBHCHUSMH
y=3x+2u y=kx+b, A) coBnagator; b) napamnensusl; B) nepecekarorcs.

23.3. HaliTu TaHTeHC yrila MEeXIy HpsIMbIMHU, 3a/JlaHHBIMH ypaBHEHMsIMH Y =3X+1 u
y=X+2.

23.4. Tlpu kakux 3HaueHUAX K mpsamas y = kx—1 oGpasyer ¢ npsmoit y = 3x yroxn 45° 2

24. 1lpu penieHuu 3aJa4l MCHOJIb30BaTh U3BECTHHIE YTBEPKIAECHUS O NMPSAMBIX B IUNIOCKOCTH,
3aJJaHHBIX OOIIMMH YPaBHEHUSIMU:

24.1. Hanmcats oOmiee ypaBHeHHE NpsAMON, KOTopas: A) HPOXOIUT 4Yepe3 TOUKY
A(-2;1) nmepnenmukynspao k Bektopy af{2;3}; b) npoxoaut uepe3 Touky A(l2) mapamienbHO

BekTopy a{2;1}; B) mpoxoaut uepe3 touku A(-12) u B(3;—4); I') npoxoaut uepe3 TOUKy



A(;—2) mapammensHO mnpsmMolt 2X—3y+1=0; JI) mpoxomur uepe3 Touky A(2;—1)
NEepIEHINKYISIPHO K mpsimoid 3X—2y —1=0.

24.2. Haiitu paccrosaue ot Toukn A(3;—2) mo npsamoir 3X—4y+3=0.
24.3. Haiitu kocunyc yria Mexay npsmbiMu 2X+3y—-1=0wu x—2y+3=0.

24.4. Tlpu kakux 3Ha4deHHsX & u b mpsambie ax+2y—-1=0 u 2x+by+1=0: A)
coBnanatot; b) mapamnensuel; B) nepecekatorcs ?
. |ax—=y+1=0
24.5. Tlpu kakux 3HA4YEHUSIX & W D cucTema ypaBHEHHIA : A) umeer

3x—-by-1=0

OeckoHEeYHO MHOTO penieHuil; b) He umeer pewenuit; B) umeer ogHo pemenne?

25. MCTOI[OM KOOpAuHAT pEIIuTh TIC€OMECTPUUCCKYHO 3aJady B COOTBCTCTBHU C
MMPEATOKECHHBIM IIJIAHOM:

25.1. Han tpeyronsauk ABC , Touka H nexwut va ctopone AC , npuyem BH — BricoTa
tpeyroipbHuka u AH =6,CH =15 BH =8.  Haiinure A) cos/B; Bb) BricoTy,

omyIieHHyto Ha ctopony BC ; B) paauyc okpyXHOCTH, OnucaHo 0KoJio TpeyroisHuka ABC .
Iinau pewenus.

CHavana HauOosiee pALMOHAIBHO BBOJUM CUCTEMY KOOPAMHAaT U  OIpeJeseM
KOOpAWHATHI BepIIuH Tpeyroiabauka ABC .

— -

A) Haxomum xoopmuHatbl BekropoB BA u BC, a 3arem BblYHCIsieM KOCHHYC yria
MEX1y HUMH.

b) 3amumceBaem o6Omee ypaBHenue mpsimoii BC, a 3arem mo Qopmyne Haxoaum
paccTosiHUE OT TOuku A a0 npsmoit BC .

B) 3anmceiBaeM ypaBHEHHE OKPYKHOCTH ¢ IieHTpoM B Touke Q(a;b) m pagmycom R;
MOJICTaBJIsIEeM B YpaBHEHHE BMECTO X M Y CHavalla KOOPAMHATHI TOUKH A, 3aTeM Touek B u
C, B pe3yabTare 4ero MmojiydyuM TPU ypaBHEHHs C HEU3BECTHBIMHU @, b, R; permaem cucremy c

9TUMH TPEMA HCU3BCCTHBIMMU.

25.2.  HMan npsmoyronsHelii mapamnenenunen  ABCDAB,C,D;,, y kotoporo
AA =1 AB=2, AD=3. Haiitu: A) xocunyc yrima mexny npsmeimu AC, u AB; b)
KocuHyc yrina mexnay miockoctsmu ABC u AC D; B) cunyc yrma mexnay npsmoit B,Du
mockocteio ACD,.

Ilnan pewenus.
ChHauana BBOAMM CHCTEMY KOOpPJIMHAT W  OMNPEACISieM KOOPAUHATHI  BEPIIUH

napajjejacnuicaa.

- -
A) Haxonum xoopaunatel BektopoB AC, u A B, 3aTeM HaxoJuM KOCHHYC yria MEXIy

9TUMH BCKTOPaMH; TOrJa MOAYJIb 3TOIr0 YUCJia 6yz[eT PaBCH HCKOMOMY KOCHHYCY.



b) Haxoaum ypaBHenus miaockocteir ABC u AC,D, 3arem HaxoauM KOOPAUHATHI UX

BEKTOPOB-HOPMAJIEH U IIOCJIE 3TOTO BBIYUCIISIEM KOCHHYC YIUIA MEXAY BEKTOPAMHU-HOPMAISIMHU;
TOT/1a MOJYJIb 3TOTO YHcia OyJeT paBeH HCKOMOMY KOCHHYCY.

5
B) Haxonum koopaunats! Bektopa B, D, 3aTem Haxoaum ypasHenue miockoctu ACD, u

KOOpAUHAThl €€ BCKTOpa-HOpMaJiv, IOCJIC 3TOIO HAXOAWMM KOCHHYC Yyrjla MCKIAY BCKTOPOM-

N
HOpManblo u BekTopoM B,D; Torma moxmynp moirydeHHOro 4ucna OyAeT paBeH HCKOMOMY

CUHYCY.

25.3. Jlana mpaBunbHast nupamuaa SABCD , y xotopoii peOpo caoBanust AB paBHo 2, a
Beicota SO paBHa 1. Haititu: A) paccrosaue ot Touku O mo pedbpa SD; B) paccrosiame ot
BepiinHbl B o minockoctu CDS ; B) paccrosinue mMexay ckpemuBaromumucs peopamu AB u
SD.

Iinau pewenus.

A) Haxomum mo dopmyne paccTosHusS MEXAY TOUYKamH JnuHbBl oTpeskoB SD u OD,

34TEM B IIPAMOYT'OJIBHOM TPCYT'OJIbHUKC ODS HaxoJuM BBICOTY, HNPOBCACHHYIO Ha I'HIIOTCHY3Y
SD.

b) Haxonmuwm ypaBuenue minockoctu CDS , 3arem no ¢opmyie pacCTOSIHUS OT TOYKH 10
IUIOCKOCTH HAXOJJMM MCKOMOE PacCTOsTHHE.

- - — -

B) Crauana onpexaensem koopauHatel Bektopa AB, a 3arem Bektopa OM =OC+ AB
Mociie 3TOro HaxoAWM ypaBHeHHE IIockoctd MCD (koopauHaTel Touku M U BekTopa

N
OM onuHakoBBI) U paccTossHEE OT TOUYkH A 10 mmockoctu MCD .

26. Jns kaxnoro u3 3aganuil 25.1 A —B), 25.2 A —B) u 25.3 A — B) npennoxuTh cBOM
IUTaH pelieHus (He 00s13aTeNIbHO METOI0M KOOPAMHAT).

OrneHouHble cpencTBa Ul HMHBAJIMIOB W JIMI C OTPAHUYEHHBIMH BO3MOKHOCTSAMHU
3JI0POBBSI BRIOUPAIOTCS C YI€TOM UX WHAMBHIYATBHBIX TICUXO()U3NIECKIX OCOOCHHOCTEH.

— NpH HEOOXOAMMOCTH HMHBAJIMAAM M JIMLIAM C OrPAaHUYEHHBIMH BO3MOXHOCTSIMHU
3JI0POBBSI IPEIOCTABISIETCS JIOTIOTHUTEIBHOE BpeMsI JUIsl TOJITOTOBKH OTBETA HA DK3aMEHE;

— [IpU MPOBEJICHUH TPOLEAYPhI OLIEHUBAHUS PE3yIbTATOB 00yUEHHsI HHBAJIUIOB U JIUIL C
OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBBSI TIPETYCMAaTPUBAETCS MCIIOIb30BaHUE TEXHUYECKIX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUAYAIbHBIMUA OCOOEHHOCTSIMH;

— TIpY HEOOXOUMOCTH JIJISl O0YJAFOIIUXCS ¢ OTPAHUICHHBIMUA BO3MOKHOCTSIMH 370POBBS
U MHBAJIUAOB TPOLESYpa OLCHUBAHUS PE3yJNbTaTOB OOydYeHHsI 10 JAUCHUILUIUHE MOXKET
IIPOBOJUTHCS B HECKOJIBKO ITAIIOB.

ITponientypa ornieHMBaHUs Pe3yJbTaTOB OO0Y4YEHMs WHBAJIUAOB M JIUI[ C OrpaHUYEHHBIMHU
BO3MOXXHOCTSIMH  3JIOPOBBSI IO JTUCHUIUIMHE (MOIYJIO) MpeaycMaTpuBaeT IPeIOCTaBICHUE
uHpopManuu B (opMax, aTaNTHPOBAHHBIX K OTPAHHUYCHHSIM WX 3J0POBBS U BOCIPHSITHS
uHpOpMaLUu:

J171st TUTT C HApYIICHUSIMH 3PEHHS:

— B [1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMU CITyXa!

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JI71st T ¢ HApyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapara:



— B IIeYaTHOM opme,

— B popMe IEKTPOHHOTO TIOKYMEHTA.

JlaHHBII TEpeYeHb MOXET OBbITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJarouuxcs.

5. Ilepevennb y4eOHOI JuTepaTypbl, HHGOPMALHOHHBIX PeCyPCOB U TEXHOJIOTUH
5.1 OcHoBHas quTEpaTypa:

1.

AntonoB, B.M. DnemeHTapHas mareMaTvKa IJid MEPBOKYPCHUKA [DIIEKTPOHHBIN
pecypc] : yueb. mocooue / B.. Anronos, ®.U. KoneneBuu. — DIEeKTpoH. JaH. —
Canxr-IlerepOypr : Jlans, 2013. — 112 c. https://e.lanbook.com/book/5701

bynak b.A. Maremaruka. COOpHHK 3a/1a4 10 YriIyOJCHHOMY Kypcy [DIeKTpOoHHBIH
pecypc]: yuebHO-MeTomuueckoe mocobue / b.A. bymak u np.; mo pexn. M.OD.
denoroBa. — 3-¢ u3a. (9I1.). — DaeKTpoH. TecToBbie AaH. (1 daiin pdf: 329 ¢.). - M
BMHOM. Jlaboparopust 3uanuii, 2015. — (BMK MI'Y — mxkone). — Cucrem.
tpeboBanus: Adobe Reader XI; skpan 10”. https://e.lanbook.com/book/66321

5.2 JlonotHUTeIbHASI JINTEPAaTypa:

1.

Erepes B.K. COopHuk 3amad mo maTemMaTwke AJs MOCTymammux Bo BTY3bl / B.K.
Erepes, B.B. 3aiines, b.A. Kopaemckuii u np.; mox pex M.M. CkanaBu. — 6-¢ u3a. —
M.: OO0 «M3patenbctBo OHuke»: OO0 «M3matenbctBo «Mup u O0pa3oBaHue»,
2012. - 608 c.: m.

Mopakoud A.I'. AnreOpa u Havyana MaTeMatuueckoro ananuza. 10 — 11 kmaccer. B 2
. Y. 2. 3ajayHuK A5 ydamumxcst o0meoOpa3oBaTeNbHBIX yupexaeHuil (0a30BbIi
ypoBeHs) / A.I'. MopnkoBuu u ap.; mof pen. A.I'. MopakoBuya. — 12-e uzn., ucop. u
non. — M.: Muemosuna, 2011. — 271 c.: um.

5.3. UHTepHeT-pecypchbl, B TOM 4YHcCJe COBpeMeHHble NpogeccHOHAIBHBbIE (a3bl
AAHHBIX U MH(OPMAIMOHHBbIE CTIPABOYHbIE CHCTEMbI
JIeKTPOHHO-0u0MoTeuHbIe cuctemMsl (IBC):

ToOUuRWNE

ABC «IOPAWT» https://urait.ru/

ABC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
OBC «BOOK.ru» https://www.book.ru

OBC «ZNANIUM.COM» www.znanium.com

OBC «JIAHb» https://e.lanbook.com

. DNeKTPOHHBIN 00pazoBaTenbHbIN pecypc «PalnoHanbHbIE HEPAaBEHCTBAY

ttps //moodle.kubsu.ru/enrol/index.php?id=662

Ipodeccuonaibubie 6a3bl JAHHBIX:

Mo

Nano Database https://nano.nature.com/

Springer eBooks: https:/link.springer.com/

"Jlexktopuym TB" http://www.lektorium.tv/

YuuBepcuterckas nHpopmarronnas cuctema POCCHUS http://uisrussia.msu.ru

HNHpopmManMoHHBIE CIPABOYHbIEC CHCTEMBbI:

1.

KOHCYJIBTaHT ILaroc - CIIpaBOYHas IpaBoBagd CUCTECMaA (,Z[OCTYH I10 JIOKAJILHOM CETH C

KOMIIBIOTEPOB OMOIMOTEKH )


https://e.lanbook.com/book/5701
https://e.lanbook.com/book/66321
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
https://moodle.kubsu.ru/enrol/index.php?id=662
https://nano.nature.com/
https://link.springer.com/
http://www.lektorium.tv/
http://uisrussia.msu.ru/

Pecypcol cBOOOTHOTO J0CTYyNA:

1. AmMepuKaHCKas naTeHTHas 0a3a maHHbIX hitp://www.uspto.gov/patft/

2. TlomHble TEKCTHI KaHAJICKKUX JauccepTanmid hitp://www.nlc-bnc.ca/thesescanada/

3. KubGepJlenunka (http://cyberleninka.ru/);

4. MWUHHCTEPCTBO HayKH M BbICIIEro oopazoanusi Poccutickoii deneparu
https://www.minobrnauki.gov.ru/;

5. ®enepanbHblii moptan "Poccuiickoe oopazosanue” hitp://www.edu.ru/;

6. HWudopmanuonnas cucrema "EquHoe 0OKHO q0cTyma K 00pa3oBareIbHbIM pecypcam!’
http://window.edu.ru/;

7. Enwmnas koiutekuus nupoBbIX 00pa3oBaTelibHBIX pecypcos http://school-
collection.edu.ru/ .

8. dexepanbHBIN HEHTP HHOPMAIIIOHHO-00Pa30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ruf);

9. Cnyx0a TeMaTHYECKHX TOJIKOBBIX cioBapei http://www.glossary.ru/;

10. CnoBapu u >HImKIoneaun http://dic.academic.ru/;

11. Oo6pa3oBatenbHblil moptan "Yuebda" http://www.ucheba.com/;

12. 3axonompoekt "O6 obpa3zoBanuu B Poccuiickoit ®enepaunn". Bornpockl 1 OTBETHI
http://xn--273--84d1f.xn--plai/voprosy i_otvety

Co0cTBeHHbIE YJIEKTPOHHBIE 00pa3oBaTeIbHble U HHPOPMAIMOHHbIE PeCypPChI

KyoI'Y:

1. Cpena MoaynnbpHOTO AuHaAMu4eckoro ooydenus http://moodle.kubsu.ru

2. ba3a yueOHBIX IJIaHOB, yU€OHO-METOIMYECKUX KOMIUIEKCOB, MyOIMKalui 1
koHpepenmmii http://mschool.kubsu.ru/

3. bubmuoreka nHGOPMAIMOHHBIX PeCypcoB Kadeapsl HHDOPMALIMOHHBIX
obpasoBaTenbHbIX TexHomorui http://mschool.kubsu.ru;

4. DnexTpoHHBII apxuB qokymeHToB Kyol'Y _http://docspace.kubsu.ru/

5. DnexTpoHHBIE 00pa3oBaTeNbHBIE pecypchl Kadeapsl HH(POPMAIMOHHBIX CHCTEM H
TexHosoruii B oOpazoBanun KyOI'Y u nHayuHo-meronmueckoro >xypHana "IIIKOJIBHBIE
T'OJbI" http://icdau.kubsu.ru/

6. MeToauueckne yka3zaHusi IJs OOyYAIOUIUXCH IO OCBOEHHIO HCHUNJIHHBI

(Mmomyuis)
CamocrosiTenbHas paboTa CTy/IeHTa BKIIIOUaeT B ce0sl IOBTOPEHHE MaTepHasia IKOJIbHOM

IPOrpaMMBbI 110 MaTeMaTHKe U MaTepraia yueOHbIX TOCOOMI U3 CIIUCKA JIUTEPATyphl B MyHKTE 5;
MOJIFOTOBKA K MPAKTUYECKUM 3aHATHIM, K KOHTPOJIBHBIM paboTam U K 3auery. Takoit Bug CPC
KOHTPOJIUPYETCS B XOJI€ MMPOBEPKH JIOMAIIIHUX 33/1aHUH, 3aJaHUI KOHTPOJIbHBIX pabOT U B X0J1€
3a4era.

Buabl camocTosiTeibHOM padoThI

O0s13aTeNnbHBIMU TPU U3YYEHUU AUCHUIIINHBI «OCHOBHBIE pa3zelibl 3J1eMEHTapHOI
MaTeMaTUKU» SBISIOTCS CIEIYIOIINE BUIbI CAMOCTOSATEIbHONU padOThI:

- BBINIOJIHEHUE JOMAIIHUX 3aJaHUN;
- TNOJATOTOBKA K KOHTPOJbHBIM paboTaM;
- IIOATrOTOBKa K 3a4eTy.

6.1. MeTonnueckue yKa3aHusl K BbINOJHEHHUIO IOMAIIHUX 3aJaHU

BrimonHeHne goMamiHero 3aJaHus MO JUCHUIIIMHE Tpearnojaraer: a) pazoop 3agaHuit
MPOIISNIIET0 MPAKTUYECKOTO 3aHATHUs; O) pelleHHe TMPEeANIOKCHHBIX Ha JIOM 3a/Jad 1o
MIPOMICHHON TeME; B) TOBTOPEHHUE TCOPETUUCCKUX CBEICHUM M3 IKOJBHOTO Kypca MaTeMaTHKH,
HEOOXOUMBIX IS IPOXOXKACHUS MaTepHala CIEIYIOIIero MpakTHIecKoro 3ausaTus. B cioyudae,
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€CIM y CTyIEHTa BO3HUKAIOT TPYIHOCTU IIPU BBINOJHEHUM JOMAlIHETO 3aJaHus, TO B
HAa3HA4YCHHOE 110 PAaCIUCAHUIO BpEMsl OH MOKET ITPOKOHCYJIbTUPOBATHLCS Y IIPENOAaBaTENsl.

6.2. MeToanuyeckue yKa3aHusi K CAaMOCTOSITEIbHOM MOATOTOBKE CTY/JI€HTOB K
BBITIOJIHEHH IO KOHTPOJIbHBIX PadoT

B Tedenue cemecTpa npoBOAATCS TPU KOHTPOJIBHBIX PA0OTHI, KXK/1asi U3 KOTOPBIX JUTHTCS
90 MHUHYT ¥ COCTOUT W3 JECATH NPAKTUYECKUX 3aJaHui. TemaThka TpexX KOHTPOJIBHBIX padoT
COOTBETCTBYET TEMAaTHKE COACPXKATENbHBIX pPa3/leioB TUCHMIUIMHBL Kaxmgoe 3amaHue
OLIGHUBAETCS MO YeThIpeX OaJlbHOW MIKajle OT HyNS JI0 TPEX, BBICOKAs OIICHKAa CTAaBUTCS IPH
NOJy4eHUH He MeHee 21 0ayioB, HIDKHHM MOPOr yCHEIHOCTH cocTasiseT 12 Oamnos. Jlis
HOATOTOBKH K KOHTPOJIBHON paboTe HeoOXOIMMO BBIIONHATH 33JaHUS B XOA€ MPAKTHYECKUX
3aHATHH, a TaKXKe BBIIOJIHATH JOMAIIHUE 3a1aHus. Beinie B myHKTe 4.1 npuBeieHsl IpuMepHbIe
KOHTPOJIbHBIE PAa0OTHI, CIIMCOK 3a/laHUH B KOTOPBIX BKJIIOYAET B CeOS NMPAKTHYECKU BCE THIIBI
3aJJaHUH peaNbHBIX KOHTPOJIBHBIX PadoT.

6.3. MeToauuecKkue YKa3aHuA K CaMOCTOSITE/IbHOM MOATOTOBKE CTYAEHTOB K 3a4€Ty

CornacHo ydeOHOMY IUIaHy AUCHHUIUIMHBI «OCHOBBI 3JIEMEHTApPHOM MaTeMaTHKU
UTOTOBOU ()OPMOI KOHTPOJIS IBIIIETCS 3a4ueT. J{Jis caum 3a4era CTYyICHT TOJDKEH HAyYUThCS Ha
MPaKTUYECKUX 3aHATHSAX pPellaTh 3aJayd MO0 TeMaM pa3ienoB | — §, BBINOJIHATH JOMAllHUE
3aJaHusl, a TaK)KE YCIEIIHO BBINOJHUTH KOHTPOJbHBIE PabOThl. Tumbl 3agaHuii Ha 3auer
COOTBETCTBYIOT 3aJaHusiM U3 nyHkTa 4.2. KoauyecTBO 3agaHuMii Ha 3a4eTe 3aBUCUT OT
AKTUBHOCTH U PE3yJIbTATHBHOCTU pabOTHI CTyIEHTa B TeueHHe ceMmecTpa. Eciu mpu ycrmoBumu
XOpoIIIeH MOCEIaeMOCTH U aKTUBHON pa0bOThI HAa 3aHATUSX CTYACHT JOOPOCOBECTHO BBIMOJIHSLI
JIOMAIITHUE 33aHUsI, & TAKXKE [10 BCEM KOHTPOJIbHBIM paboTaM 3acily>KUJT BBICOKHE OILIEHKHU, TO OH
ABTOMATUYECKHU OTy4aeT 3a4erT.

B ocBoeHuM IHCHUIUIMHBI MHBAIUAAMM U JIMIAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMHU
310pOBbs OOJBIIOE 3HAYEHHE HMEeT WHJMBHJyalbHas y4yeOHass paboTa (KOHCYJIbTalluu) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHUE Y4eOHOro MaTtepuaa.

I/IH)II/IBI/IZ[yaHI)HI)IG KOHCYJIbTalUM 110 NPCIAMETY SABJIAIOTCA BaKHBIM (1)aKTOp0M,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aLUU OOYUYEHHS U YCTAHOBJIEHUIO BOCIIMTATEIHOTO KOHTAKTa
MCXKAY MNOpernoaaBaTcjicM U O6yanOHII/IMC$I HHBAJIMLJIOM WA JIMOOM C OIpaHUYCHHBIMHA
BO3MO>KHOCTSIMH 37J0POBBS.

7. MaTepuaJbHO-TeXHHYeCKOe o0ecniedeHHe M0 JUCHHILIHHE (MO1YJII0)

ITo Bcem BUaaM y‘IC6HOI>i ACATCIIBHOCTH B pPaMKax JUCHUIIIIMHBI MCIIOJIB3YIOTCA
ayJIUTOpuu, KaOMHEThl U J1JaOOPaTOPHH, OCHAIlEHHbIE HEOOXOIMMBIM CHEIMAIU3UPOBAHHBIM U
71a00paTOPHBIM 000PYIOBAaHUEM.

MarepuanbHO-TEXHHYECKOE 00eCTIeYeHNE TUCIUTUTHHBI

Bug pabor
(MOmyJs1) ¥ OCHAIIEHHOCTH
JlabopaTopHbIe [Tomerienue st MPOBEACHHUS TAOOPATOPHBIX 3aHITHIA
3aHATUS OCHAIIIEHHOE yueOHOU MeOelnblo, TePCOHATBHBIMU

KOMIIBIOTEpPAMH € JOCTYNOM K ceTH "HHTepHeT" n
o0ecreyeHneM JI0CTyIa B AJIEKTPOHHYIO0 HH(POPMAIIMOHHO-




00pa30BaTeNbHYIO CPEeIy OpraHU3aLUuU

['pynnoBbie
(MHIUBHTYaTIbHBIC)
KOHCYJIbTAIU

[Tomenienue i MPOBENCHHS TPYNIIOBBIX (WHAWBUIYAITbHBIX )
KOHCYJIbTaIlHIA, y4eOHOM MeOenbo, OCHAIIIEHHOE
MPE3CHTAIIMOHHON TEXHUKON (IIPOEKTOp, DKpaH, HOYTOYK) W
COOTBETCTBYIOIIUM IPOTPaMMHBIM 00€CIICYCHUEM

| Texymmi KOHTPOJIb,

Ilomenienue st IPOBENCHMS TEKYIIEHM U IIPOMEKYTOYHOU

MPOMEKYTOUHAS aTTeCTalluu, OCHAIIIEHHOE yueOHOMH MeOeIbIo,

aTTecTanus [IPE3ECHTALIMOHHOM TEXHUKOM (IIPOEKTOp, 3KpaH, HOYTOYK) U
COOTBETCTBYIOIIUM MTPOTPAMMHBIM 00€CTIeUeHUEM

¢ CamocTosTenpHas Kabuner s camocTosTeTbHON  pabOThI, OCHAICHHBIN

paboTta KOMITIOTEPHOM TEXHHUKOW C BO3MOXXHOCTHIO IOJKIIOUCHHUS K

cetn «VHTEepHET», mMporpaMmol 5KPaHHOTIO YBEIMYEHUS U
00€eCrevyeHHbI TOCTYIIOM B AJIGKTPOHHYIO HH(GOPMAaIMOHHO-
00pa3oBaTeNbHYIO Cpelly YHUBEPCUTETA




PELIEH3UA
Ha pabodyio mporpamMmy AUCHUIUTMHBI «OCHOBHBIC pa3Aeibl AJIEeMEHTApPHOU
MaremMaTukn» 1o HanpasiaeHuto noarotoBku 01.03.01 MATEMATUKA, crapmum
npenogaBaresieM kKadeapbl (QYHKIMOHATBLHOIO aHain3a U anredpsl bouyapoBbiM
A.B.

Pabouass mporpamma nucuuriuHbl «OCHOBHBIE pa3feibl 3JIEMEHTApHOU
MAaTEMATUKW» COJCPKUT: LU U 3aJa4d OCBOCHHS NUCUUILUIMHBI; CTPYKTYPY H
coJiep KaHue JUCHUIUIMHBL, 00pa30BaTeNbHbIE TEXHOJOTUM; OLICHOYHBIE CPEICTBa
JUTSL TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M MMPOMEXKYTOUYHOM aTTeCTallui U y4eOHO-
METOJMYECKOE OOECIEYeHHEe CaMOCTOSATEIbHOM padOThl CTYACHTOB; Yy4eOHO-
MeToAnYecKoe, MHGOPMAIMOHHOE M MaTepHalbHO-TEXHHYECKoe obecreueHue
nucuuIUinHbl. HasBanue U cojepikanve paboueld mporpamMmbl  JTUCHUTIIMHBI
COOTBETCTBYET yueOHOMY Iiany o HampasieHuro 01.03.01 MATEMATHUKA.

Kypc «OcHoBHBIE pa3fensl 3J€MEHTApHOM MaTeMaTUKH» Oa3upyercs Ha

3HAHMSIX, MPUOOPETEHHBIX CTYIEHTAMM €lle B cpelHel Imkoisie. Pacnpenenenue
BUJIOB Y4€OHOW pabOThl MU UX TPYIOEMKOCTH IO COAEPKATEIbHBIM pazieiaam
MO3BOJISIET  COYETAaTh ITOBTOPEHUE TEOPETUUYECKUX MOJIOKEHUW  IIKOJBbHOU
MaT€MaTUKU C TMPAaKTUYECKOW paboToM, C LENbl0 JOCTUKEHUS HaBBIKOB,
MO3BOJISIIOIIMX HA IEPBOM Kypce OOydYeHHs JIerde OCBaMBaThb HOBBIE MOHSTHS
TaKUX JUCLUIUIMH BBICIIEN MAaTeMaTHKHU, KaK MaTEMaTUYECKU aHan3, anredpa u
aHaJUTUYECKasi TEOMETPHSI.
[Ipy  ocBOeHMM  JTUCHUIUIMHBI  BbIpadaThIBalOTCA  MpodecCHOHATbHbBIC
KOMITETEHIINH, 3aKII0YAIONIMecss B CIIOCOOHOCTU peIlaTh aKTyaJbHbIE M Ba)KHbBIC
3a1aun (byHaaMeHTaJILHOﬁ U TmpukiIagHo marematuku (MK 1). Maaukaropamu
ocBoeHus auctuIuinHbl sBistoTCs: MIIK-1.1. 3HaeT OCHOBHbBIE MOHSATHS, UIEU U
MeTO/Ibl (PyHIAMEHTAIBHBIX MATEMATHUYECKUX NUCHIMIUIAH IS PEIIeHUs] 0a30BBIX
3amau; MIIK-1.3. HMmMeer HaBBIKM pEIICHUS MaTEMAaTHYECKUX  3ajad,
COOTBETCTBYIOIIMX KBAIU(PUKAIIUU, BOSHUKAIOUIUX MPU MPOBEAECHUU HAYUYHBIX U
NPUKIIAIHBIX HccienqoBannil. Creqyer OTMETHTh, YTO B MPOLECCE H3YYEHUs
JUCIUIUIMHBI  BhIpadaThiBaeTCsl W oOuiemMareMaruyeckas KyJabTypa: yMEHHE
JIOTUYECKH MBICIIUTh, BHIOMpATh O0Jiee pallMOHAIBHBIN IJIaH PelICHUs 3aJadd U
CTpOro 00OOCHOBBIBATH CBOU PACCYKJICHHUS B X0Jie ee pemienus. [IpenioxkeHHbrii B 4-
M IIYHKTE MPOrpaMMbl THUIAX 3a/1a4 B LIEJIOM COOTBETCTBYET IOCTABICHHOMN LIEJIA —
MOBTOPEHUIO TIEPBOKYPCHUKAMHU PA3/ETIOB DJIEMEHTAPHON MaTeMaTUKH B OObEME,
JIOCTaTOYHOM JIJIsI BOCHPUSATHUSA IMOHIATUI BBICLIIEH MATEMATUKH.

VYuuThiBas  BBILIEU3JIOKEHHOE, CUMTAK, 4TO paboyas mporpamma
COOTBETCTBYET TOCYJAapPCTBEHHBIM TPEOOBAHUAM K MHHUMYMY COJIEpXKAHUS U
YPOBHIO MOJrOTOBKH BbIMMYCKHUKOB 10 Hamnpasienuto 01.03.01 MATEMATHUKA.

A.l'. Ilpuroauna, kaHAUAAT TIE€J. HAyK, AOILICHT, H.0. 3aBeAyroliero kadeapou
BhIciel MatemaTuku Kyol'TY



PEIMEH3UA
Ha pabouyio mporpamMmy AUCHUIUIMHBI «OCHOBHBIE pa3[enbl 3JIeMEHTapHOU
MareMaTukuw» 1o  HampasieHutro  noaroroBku  01.03.01  maremartuka,
MOJATOTOBJIEHHYIO ~CTapIIMM MpenojaBaTeneM Kadeapbl (QYyHKIIHMOHAIBHOTO
aHanuza u anredopsl bouaposeim A.B.

Pabouast mporpamma JUCHUIUIMHBI COJIEPIKHUT: LEIUM U 33Ja4d OCBOCHMS
JUCUUIUIMHBL, CTPYKTYPY M COAEp)KaHWE JUCLMIUIMHBI; 00pa3oBaTElIbHbIC
TEXHOJIOTHH;, OLIEHOYHBIE CPEACTBA I TEKYLIEro KOHTPOJSA YCIIEBAEMOCTH U
IIPOMEKYTOUHON aTTeCTaluH, y4eOHO-METOIU4YECKOE oOecrnieueHue
CaMOCTOSITENIbHOM pabOThI CTYJEHTOB; Y4eOHO-METOANUYECKOE U MH(OPMALIMOHHOE
o0ecrieueHrne AUCHMIUIMHBL, a TaKKe MaTepHUaJIbHO-TEXHHUYECKOE OOecIeueHue
muctuiuinHel. Hazpanue paboueit mporpaMmsl IUCHUIUIMHBI «OCHOBHBIE Pa3/ieiibl
AJIEMEHTAapHOH MaTEMAaTUKH» COOTBETCTBYET y4€OHOMY IUIaHy 10 HAIpPaBJICHUIO
noaroroBku 01.03.01. Maremaruka

JucuunivHa npeaHa3HadyeHa JUisl CTYACHTOB IEpBOro Kypca (IepBbIA
CEMECTP) M HOCHUT (PaKyJIbTATHUBHBIA XapakTep, €€ COAEpKaHUE OCHOBAHO Ha
MaTepuaie IIKOJBHOro Kypca MareMatuku. CoriacHo y4yeOHOMY IUIaHy
ayJIMTOpHAsl Harpy3ka OCYIIECTBIISIETCS TOJBKO B BUJE JAOOPATOPHBIX 3aHATHU.
CamocrosiTenbHas padoTa CTYJEHTOB COCTOUT B BBHINOJIHEHUM TOMAIIHUX 3aJaHUN
(eXKeHeIeTbHO), BHIMOJHEHUN KOHTPOJIBHBIX Pa0OT (TpU KOHTPOJbHBIE PA0OTHI 3a
CEMECTp) U MOATOTOBKE K 3aueTy. THIIBI 3a/1a4, IpeiaraéMblx Ha IPAKTUYECKUX
3aHATUSAX, B KOHTPOJBHBIX pabOTax M Ha 3a4ere JOCTATOYHO IOJHO OMMCAHBI B
yHKTe 4 paboueil nporpamMmsl ((POH]T OLIEHOUHBIX CPENICTB).

[Ipy ocBoeHMM JUCUMIUIMHBI  BbIpa0aTbiBaeTcs MpodeccroHallbHas
komnetreHuust [IK1, Taxxke BbIpaOaThIBarOTCS HaBBIKM U YMEHHSI HaXOJUTh
METObl pEeUIeHHUs anreOpauyeckux W TEeOMETPHUUECKUX 3aJad, CBOOOJHO
ONEpUPOBATHh W3BECTHBIMU IUKOJBHBIMU MAaTEMaTHYECKUMHU (aKTaMud U CTPOro
000OCHOBBIBaTh CBOM PACCYKIEHHA. ITO, HECOMHEHHO, MOMOXET CTyAEHTaM
NEPBOrO0 Kypca pa3o0parbcs C U3y4aeMbIM B COOTBETCTBHE C YYE€OHBIM IUIAHOM
HOBBIM MaTEpHUaJIOM IO BBICIIEH MaTeMaTHKE.

YuuThiBasi  BBIIIEU3NIOKEHHOE, CUMTAl0, YTO paboudas Tmporpamma
COOTBETCTBYET TOCYJAapPCTBEHHBIM TpPEOOBAHUAM K COJICPKAHUIO U YPOBHIO
MOATOTOBKH BBIITYCKHUKOB o HanpasieHuto 01.03.01 Marematuka.

TOKTOp (PU3NKO-MAaTEeMAaTUYECKUX HaYK,
npodeccop kadeapbl MaTeMaTUYECKOTO
moaenupoBanus Kyol'y

[TaBioBa A.B.



