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|. AHHOTAIIMA

1. lean ¥ 321249 JUCIHHILIMHBI

Ilenvio ydeOHOW NHUCHMIUIMHBI SIBASCTCS (OPMHPOBAHUE U Pa3BUTHE Y
OOyYaroIMXCcsl YHUBEPCATBHBIX U TTPO(ECCHOHATBLHBIX KOMITCTCHITHA:

- (opmupoBaHHEe TpEACTAaBICHUH O B3HAYCHHH Kypca DSJIEMEHTApHOU
MaTEMaTHKH B CUCTEME MAaTEMAaTHUYECKHUX JTUCIHILINH;

- (opmupoBaHHEe TMPEACTAaBICHUNH O B3HAYCHUH Kypca DSJIEMEHTapHOU
MaTEMATHUKHA B CUCTEME MAaTEMATUYECKUX 3HAHUH;

- (¢opMupoBaHWE TPEACTABICHUN O JIOTUKE PAa3BUTHS ¥ HAIMOJHCHUS
IIKOJIPHOTO Kypca ainreOpbl ¢ y4E€TOM peaju3aldud OCHOBHBIX JIHIAKTHYECKUX
TPUHITUIIOB.

3aoauu:

- 0000IIIeHNEe W CHCTeMAaTH3alys 3HAHHHM MO KIIIOYEBLIM TEMAaM IIKOJLHOTO
Kypca ajareophr;

- 3aKperuicHHe YMEHHMM U HaBBIKOB PEIICHHUS OCHOBHBIX THIIOB 3ajad
IITIKOJILHOT'O Kypca alreOpsl;

- (opMupoBaHuE yMEHHS OCYIIECTBIATH IMOUCK PEIICHUS HECTaHIAPTHBIX
3a/1a4 M 33714 IMOBBIIIICHHOTO YPOBHS CIIOKHOCTH.

2. MecTo mucuuiuiaabl B cTpykrype OOII

JlucuuiuinHa OTHOCHUTCS K (OPMHUPYEMOU ydacTHHUKAMH 00pa30BaTENIbHBIX
OTHOIIICHWN 4YacTu Osioka 1 — K JUCHMIUIMHAM, YrayOJSIOUIMM YHUBEPCAIbHBIC
KOMIETEHIIUU U (GOPMUPYIONIUM NMPO(EeCCUOHATBHBIE KOMIIETCHIIMU, M3y4aeTcsl Ha
MEPBOM Kypce, TNapalieIbHO ¢ JAUCHUIUIMHAMH «MaTeMaTUueCKuid aHaimu3y,
«Anredpa u Teopus yucen», «AHamuThueckas reomerpus». Kypc Oasupyercss Ha
3HAHUSAX IIKOJIBHOTO Kypca MaTeMaTHKH, MPEAIIECTBYET NalbHEUIIEMY H3YYEHUIO
KypcoB «MaTeMatuueckuii aHanu3», «Anredpa», [IUCHMIUIMH 1O BBIOOpY
oOydJarommxcs.

Jucuumuinaa n3ydaercs Ha 1 kypce (2 cemectp).

3. O0béM aucuIUIMHLL: 3 3a4éTHble equunipl, 108 akageMudeckux 4acos,

B TOM YHCJIE:

KOHTAKTHAA ayIMTOPHasi padora: 38 4acos,

B TOM YHCJIE. TIPAKTHUYECKUE 3aHATHA 38 Y4acoB, B TOM YHCIIC MPAKTHIECKAs TTOJArOTOBKA
6 Jacos;

camocrositeibHas padora: /0 yacos.

4. Tlnanupyemble pe3yJbTaTbl OO0y4YeHHS] N0 JAUCHUILVIMHE, COOTHECEHHbIE C
IVIAHUPYEMBbIMHU Pe3yJIbTATAMH 0CBOEHHS1 00Pa30BaTEIHLHOM MPOrPaMMbI

IInanupyemMsie pe3yJibTaThl 0CBOCHUS

o Ilnanupyemsle pe3yJabTaThbl 00y4eHUs M0
00pa3oBaTeIbHOM MPOrpaMMbl

JAUCHHUIIIINHE
(¢opmupyembie KOMIIETEHIIUH)
YK-1 CrniocobGeH ocyIecTBIsTh VK-1.1 Anamusupyer 3amady, BblIeNss €€
MOUCK, KPUTUUECKHI aHAIIN3 U 0a30BbIe COCTABIISIOIIIEC

CHHTE3 HH(pOPMALKH, IPUMEHATE | VK-1.5 PaccmarpuBaer u  mpemiaraer
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CUCTEMHBIN MOAXO/ IS PEILICHUS
[IOCTABJIEHHBIX 3a11a4

BO3MOXKHBIC BapHUaHTLBI PEIICHUA
MOCTaBJICHHOM 3a1a4u, OLICHHUBAaA ux
JOCTOMHCTBA M HCAOCTATKH

I[IK-1 CrnocobeH ocCyIIeCTBIATh
HAYYHO-HCCIIEI0BATEIBCKYIO

paboty Ha OCHOBE
MaTEeMaTHYECKUX U €CTCCTBCHHBIX
HayK, OCHOB TPOrpaMMHUPOBaHUS
¥ THPOPMAITMOHHBIX TEXHOJIOTUN

[MIK-1.1 AxktyanusupyeT ©0a30Bble 3HAHHS
MaTeMaTUYECKUX M ECTECTBEHHBIX HayK,
OCHOB IPOrPaMMHUPOBAHHUS "
MH(POPMaLMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUI VIS pelIeHus 3a1a4
Ipo(hecCUOHATIBHON e TENBHOCTH

[1K-1.2 IIpoBoaut ananu3, 0OOCHOBaHHE U
BHIOOP peIICHUS TPUKIIATIHBIX 3a/1a9

5. (I)opMa IMPOMCEIKYT OYHOM aTTECTAllUU X CEMECTP IMPOXOKACHUSA

3au€T (2 cemectp).

6. SI3bIK MpenoAaBaAHUS . PYCCKHIA.




Il. Copep:xkaHue AUCUMIVIMHBI, CTPYKTYPHPOBaHHOEe IO TeMaMm (paszejam) c

YKazaHuEM OTBCACHHOIO0O Ha HHMX KOJIMYECTBA aKaACMHUYCCKHUX YacoB U BHUA0B

YUeOHBbIX 3aHATHH

VYyebHas nporpamMma —

HAaUMCHOBaHHE
pa3ziesnoB U TeM

Bce-
ro
(dac.)

KonTakTHas |

paboTa (Jac.)

Jlexnun

[IpakTnueckue
3aHATHUS

6 Mm.u.
npax-
muyeckast
noo2omos
Ka

BCCTO

6 m.u.
npak-
muyeckast
no020moe
Ka

BCCTO

CamocTos
TeabHas
paboTa, B
TOM 4YHCIIe
KOHTPOJIb
(dac.)

Tema 1.
Apudmernueckue
BBIYUCIICHUS.
ToxnecTBEeHHbIE
npeoOpa3zoBaHus.
KBanpartnsiii
TPEXUJIEH.

0 0

2 0

6

Tema 2.
JleliCTBUTEIbHBIC
YHCIIa.
Apupmernueckue
BBIUHCIICHUS.

Tema 3.
TosxnecTBEeHHBIE
npeodpa3oBaHUs
anredpanyecKux
BBIPAKCHU M.

Tema 4. KBanpatHoe
ypaBHeHue. Dopmyiibl

Buera.

Tema 5.
ParmmmonanrnHbBIE U
MppalroHaIbHbIC
YpaBHEHUS U
HEPaBEHCTBA.

Cucrembl ypaBHEHHI

Y HEPABEHCTB.

10

Tema 6.
ParnmonansHbIC
YPaBHEHUS U
HEPABEHCTBA

10




Tema 7. 10 0 0 4 0 6
HppauronansHbie
ypaBHEHUS U
HEPaBEHCTBA.

Tema 8. CucteMsbl 10 0 0 4 0 6
YPaBHEHUU U
HEPABEHCTB.

3amaun Ha 10 0 0 4 0 6
COCTaBJICHUE
YpPaBHEHUM

Tema 9. 12 0 0 4 0 8
[TokazaTenbHble U
jgorapupMuyecKue
ypaBHEHUS U
HEpPABEHCTBA.

Tema 10. 14 0 0 6 6 8
Tpuronomerpuueckue

(YHKIHU.

Bcero 108 0 0 38 6 70

I11. O6pa3oBare/ibHbIE TEXHOJIOTHH

[IpenonaBanue y4yeOHOW NHUCHMIUIMHBI CTPOUTCS HAa COUYETAHHM ayJUTOPHBIX
3aHATHI U pa3InYHBIX (POPM CAMOCTOSTENBHOU PAOOTHI CTYJEHTOB.

Taxxe Ha 3aHATHAX NPAKTUKYETCd CaMOCTOSITENIbHas paboTa CTYIEHTOB,
BBINIOJIHEHWE 3aJaHUii B MaJbIX TpyIMIaX, NUCbMEHHbIE pPabOThl, MOJECIHPOBAHUE
JIMCKYCCHOHHBIX CUTYalUi, paboTa ¢ pa3iaTouHbIM MaTepuaioM, IPUBJIEKAIOTCS PECYPChl
cetu INTERNET. Kypc mnpemycmarpuBaer — BBIIOJIHEHHE  KOHTPOJBHBIX U
CaMOCTOATENILHBIX PadOT, MMCHbMEHHBIX JIOMAIIHUX 33JaHuil. B kauecTBe (hopM KOHTPOJIS
UCIIOJIb3YIOTCS Pa3lIMUHbIe BAPHUAHTHI B3aUMOIIPOBEPKU M B3AUMOKOHTPOJISL.

NHTepakTBHOE  B3aMMOJEWCTBUME CTYAEHTOB C OJHOM CTOPOHBI M
IpernoaaBaresis ¢ Ipyrou, a TakKe CTYACHTOB MEXKIy cOOOW U C IpenoaaBaTesieM BO
BpeMs TPAKTUYECKHUX 3aHATHM.

OopazoeamenvHble mexHo102UU

1. JIucKycCHOHHBIE TEXHOJIOTUU

2. Undopmanmonnsie (1iudpoBbie)

3. TexHOJIOTUH Pa3BUTHS KPUTHUECKOTO MBILIJICHUS

Cospemennvie memoovt 00yueHus

1. AxTuBHOE ciylIaHue

2. Jlexius (TpaauiinOHHAS)




IV. OueHoynble mMaTepuajbl A NPOBeJeHUs] TeKylleil M NPOMEKYTOYHOM
arrecTaumu

1. Ouenounvie mamepuansl 011 nposedeHus meKyuiei ammecmayuu
IIpuMepHBbIe 3a1aHUA MPAKTHYECKON YaCTH Kypca
KonTpoJubHasi padora Nel

1. Boluucnure:

a) 13-2*-5.(-7F —(-3)%;

6) 13-2°-9.2°4+15.2°+6-(-2)*-5-(-2)* - (- 2)°.
2. Haiimure HOK m HOJI cnenyromux gucer:

a) 693000 u 1194375; 0) 49896 u 26460.

3. Broluuciure:

(13,75 + 91j 1,2 (6,8 - 33j : 5§
6 5) 6

2) N5 (2 1
(10,3 —8) 2 (3 _ 3) .56
2) "9 3 76

6) J7—23-4/148-4/7+23;

B) s\/[i‘;}a (3-~10f + \/(%sz (3-+i0f .

6

4. Pa3noxute Ha MHOXKUTENU CIIETYIOIINE MHOTOUJICHBI:
2 : 2 _9. 3 2
a) a°—-4a-12; 06) —-6a—a"—-9; B) a —8+6a”—12a.
5. BrpimenuTe NOMHBIN KBaIpaT TPEXUIEHOB:
a) a’-6a+8; 6) 3x*+x-1.

6. Cokparure apoowu:

4x% —Tx-2 . x® +2x° +3x+6
x? —5X+6 X3 —x?+3x-3

a)
7. TlocTtpoiite rpa@uKy KBaAPaTUYHBIX QYHKIIHI:

a) Yy=x"-2x+3;  6) y=-x*+5x-3,



8. He maxons xopHeil ypaBHeHus 3X° +X—1=0, HaliuTe BEIMYHHY CYMMBI
WX KBaJPaTOB.

9. He peuras ypaBHenme X2 —X—2=0, HafiiuTe 3HAYCHHS BBIPAKCHHIL

1 3 3
—+— u X +tX,, e X;, X, — KOPHH KBaJJPAaTHOTO YPaBHEHUSI.
X X
1 2

10.BeiicauTe, TpM  KAaKWX 3HAYCHHWSIX  TapamMeTpa m  ypaBHCHHE

(Mm—2)x* —4x+m—5=0 uMeeT /1Ba pa3IMUHbIX JAeHCTBUTEILHBIX KOPHSL.

11.1lpu kakux 3HAUCHHUAX TMapamerpa a o00a KOpHA YypaBHEHUS

ax’ +2(a—2)x+3a+4=0 orpuuaresnbube?

12.Penmre ypasnenue (x2 +4x—15) +12(x? + 4x—15)-108=0.

13.Ympocture BoIpakeHHUS:

2

) [ x= X2 1-x72 2 )

a - - ’
X1/2 _ X—1/2 1/2 -1/2 3/2

X"+ X X

) x+1 1 2

Carx?Pex x*=x '

(8a3+b3 1} a2
B)

+ . .
43’ —b*> b ) 2a-b
KounrpouabHasi padora Ne2

1. Pemute ypaBHEHUS:

3x+1 2x-1_7x+3

a) , B) 4x? +95x—-899=0;
5 3 15

6) 4x% +40Xx—629=0; r) (x*=5x)* +10(x* =5x) + 24 =0.
2. Pemute ypaBHEHHUSI OTHOCUTEIIBHO X !

2(a+1)x 3k+4

a) 0.

:3(x+1)+£; 6) 4k —1)% X+ 4k (k —1) +

3. PemuTe HEpaBEeHCTBA:

a) 2x?—-3x+1>0; B) X°—X—6<0;
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1 5 Ax? +5X 9 5X +1
0) —+—<1,; r) X+— > + :
2—-X 2+X X°—X—6 5bx-15 5x+10

4. Pemnte ypaBHEHUS:

a) 24/X+5=x+2; B) VX°+5X+1+1=2x;
6) V2x+1=2Jx -/x-3; r) ¥x-2+¥x-3=32x-5.

5. Pemnre HEpaBEeHCTBA:

a) Vx—-1<2; B) V9-x? >3x;

6) V5x—X* >Xx-2; r) ox _ /12X —24,/12)( >0.
X—2 X—2 X—2

KounrpouabHas padora Ne3

1. Halinute 3Ha4eHUS BhIPaKECHUM:

b
a) 491—I0972 + 5—Iog54; 6) IOg%(%)’ eClIn |0ga b=2.
2. Pemnte ypaBHEHHUS:
a) 7-5° -5 =2.573; B) 22* +14.2"" —29 =0;
6) 4x . 3x—0,5 — 3x+0,5 . 22x—1; F) 32x+4 + 45 . 6x _ 9 . 22x+2 — 0
3. Pemnte ypaBHEHUA:
1
a) Iog3_x5—5:0; B) log, log;log,(x—1) =0;
1 4 logZ x logg x
6) Ig(2x):ZIg(x—15) : r) 6°%% 4 x°%* =12
4. Pemnre HEpaBEeHCTBA:
6x-1 1)\?
a) log, (x* —x—2)>-2; B) (0,2) 3 <(g) ;
2

8

6) log, ., (2x* +X) < 2; r) (2—x)21 >1,

5. Pemurte ypaBHeHHE (HEPABEHCTBO) NPH BCEX JEHCTBUTENBHBIX 3HAUYCHMSIX

napameTpa a:

a) (log, x —1)log, x +a)>0; 6) 144" —2.12" ya=0.
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Kontpoabnas padora Ned

1. Beruuciure:

1. M , ecid SinXxcosx=0,4 u XE(O;ZJ;
Sin X — cos X 2
T T
2. tg—+ctg—;
g12 g12

cos70°c0s10° + cos80°cos20°
C0568°C0s8° + €0582°C0522°

4. sin10°sin50°sin70°.
2. BemmmosiauTE 331aHUS:

1. Haiinute HauMEHBIINN MMOJIOKUTEIbHBIN KOPEHb
cos8x =1-cos4x.

2. Haiigure HanOOJIbIINH OTpHULIATEIIbHBIN KOPEHb

sin? x—%sian—Zcos2 x=0.

ypaBHEHUS

ypaBHEHUS

3. Pemmute ypasuenue (sinx+cosx)* +(sinx —cosx)* =4 —2sin?2x u ykaxurte

KOJIMYECTBO KOPHEN, HAXOAUINXCS HA POMEXKYTKE [OO; 180°].

cos(270° + 2x)sin(180° + x)
cos(180° + x)

pacIoa0KeHHbIE HAa IPOMEXKYTKE (0°; 90°).

4. Pemte ypaBHEHUE

3. Pemure cucteMbl ypaBHEHUIA:

1 3% +2siny =0, 5 y? =4cosx +1,
" |4cos? y —4cosy —3=0; | y+1=2cosx.

4. Pemnre HEpaBEeHCTBA:
1. tg®x+(2-/3)tgx—2+/3<0;
2. sin45+cos45>1;
3 3 2
3. 8sin®x—cos® x>0;

4. sindx+cos4x-ctg2x>1.

1 y
=5 ¥ Haliiute KopH,



Kontpoabnas padora NeS

[EEN

. B 5 tpeyronpauke ABC ¢ ocHoBanuem AC GokoBasi ctopoHa AB paBHa 8, a

cosA=+/7 / 4 . Haiinute BBICOTY, IPOBEICHHYIO K OCHOBAHHUIO.

2. B tpeyronbuuke ABC yron C pasen 90° AB =5, BC =-/21. Haiizure

KOCHHYC BHEIIHETO YIJIA IPH BEPIIMHE A.

3455

3. B tpeyronbauke A ABC yron C pasen 90° tg A:?, BC =9. Haiinure

AB.
4. B tpeyronmpuuke ABC yron C pasen 90° CH — Boicora, BC =15,

BH =3+/21. Haiiure cos A.
5. B tynoyronsHom TpeyronsHuke ABC AB =BC, AC =25, CH - BbIcOTa,
AH =15. Haiinurte cunyc yrina ACB.

4
6. B tpeyroasauke ABC AC=BC, AB=32, COSA = " Haitnute BoicoTy CH.

7. B tpeyroasanke ABC AC = BC,AB =5,sin A= % . Haiinute AC.

8. B tpeyronsuuke ABC AC=BC=5, AB = 2./21. Haiinure CUHYC BHEIIIHETO
yIJIa IpU BEPIIMHE A.

9. B mapamnenorpamme ABCD BrIcoTa, omymieHHas Ha cTOpoHy 4B, paBHa 3,
AD=4. Haiinmute cunyc yria B.

10.bokoBasi MOBEPXHOCTh MPABUIBLHOM TPEYroOJbHOW TUPaMHUABl B ISTh pa3s
Oonplie TIOWAAM €€ ocHOBaHMA HalauTe NJIOCKMH yroja Mpu BeplIMHE
UpamMubl.

11.B npsMOyrojpbHOM Mapajuiesienuiee IUaroHalb OCHOBaHMS paBHa O W
COCTaBIIIET CO CTOPOHOM OCHOBAHMS yroJj, paBHbIM « . Uepe3 3Ty CTOPOHY U
IPOTHBOIIOJIOKHYIO € CTOPOHY BEPXHETO OCHOBAHHS INPOBEICHA IJIOCKOCTD,
oOpa3yrolas ¢ IIOCKOCThI0 OCHOBaHUS yroil, paBHbIN [ . Haiinure 60K0OBYIO
MTOBEPXHOCTH Napajuieienuneaa.

12.0xono mapa omnucaH YCEUYEHHBIH KOHYC, Y KOTOpPOTO IUIOIIA[ b OJHOTO
OCHOBaHHUSI B 4eThIpe pa3a OoJbIle IJIONMIAJAX APYroro ocHoBaHus. Haitnurte
yroJ1 Mexay o0pa3yroliei KOHyca U TNIOCKOCThIO €r0 OCHOBAHMSL.
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2. Ouenounvle mamepuansl 013 NPOBEOCHUA RPOMENHCYNOYHOU AMMECM AU

[Tnanupyemblit
00pa3oBaTeIbHbIN Pe3yJIbTaT
(KOMIIETEHIHS, UHTUKATOP)

TumoBsle KOHTPOJIbHBIC
3aJaHusg

KpI/ITepI/II/I OLOCHHMBAHMA U IIKaJIa
OLICHHUBAaHUA

YK-1 Cnocoben
0CYIIEeCTBJIATH MOMCK,
KPUTHYECKHI aHAIU3 U
cUHTe3 uH(opManum,
NMPUMEHSITh CHCTEMHBIH
MOJAXO/ /ISl peLeHust
MOCTABJIEHHBIX 33/1a4
VK-1.1 Ananuzupyem 3aoauy,
svloesisl €€ bazosvle
cocmasnauue

VK-1.5 Paccmampusaem u
npeonazaem 803MO4CHbIE
8apuaHmsl peuieHus
noCcmaesienHol 3a0ay,
OYeHUBas uUx OOCMOUHCMEA U
HeooCmamxu

IIK-1 Cniocoden
OCYLLECTBJIATH HAYYHO-
HCCIIeI0BATEIbCKYI0 padoTy
HA 0CHOBE MaTeMaTHYeCKHX
U eCTeCTBEHHBIX HAYK, OCHOB
NMPOrpaMMHPOBAHHUSI
HH(POPMALUOHHBIX
TeXHOJIOT Uil

1IK-1.1 Akmyanuzupyem
basosvle 3HaHUs
Mamemamu4eckux u
ecmecmeeHHbIX HAYK, OCHO8
npoOCPamMMUpOBaHUs U
uHgopmayuonHo-
KOMMYHUKAYUOHHBIX
mexHono2uti 07 peuenus
3a0ay npogeccuoHanbHOU
oesmenbHoCmu

1IK-1.2 Ilposooum ananus,
000CHOB8aHUE U 8b100D
pellieHus MPUKIIaTHBIX 3a1a4

1. Pemuuts 10 TpyaHbIX
3aJ1a4 Ha COCTaBJICHUE
ypaBHEHUH (CUCTEM
ypaBHEHUH,
HEPABEHCTB), UCIOJb3Ys
COOpHUK JIJIst
MOATOTOBKHU U
MIPOBECHUS
IIMCBbMEHHOTO SK3aMeHa
o anreope.

2. Pa3paboraTh cuctemy
KOHTPOJIS 110 OTJEIbHOMN
TEMeE.

3. IloaroroButh
co00I1IeHHE TI0 TEME
«MaremaTuueckue
YOPaKHEHUS U 33]1a4l
KaK OCHOBHbBIE
KOMITOHCHTBI
METOJIUYECKOM CUCTEMBI
00y4YeHUsI MaTEMATHUKE.
4. Pa3paborath 1miian
ypoKa.

«Pemrenue
KOMOMHATOPHBIX 3a/1a4 B
OCHOBHOM ILIKOJIE».

e [lonno u NpasuiIbHO  OaHbI
omeemuvl Ha 6ce NOCMABIEHHbIE

80NpOCYL, npugeoeHvl
Heobxo0umvle npumepbl,
cmyoenm noKaszvieaem
NOHUMAaHUue U31a2aemo2o
mamepuana

— 85— 100 6annos
o [lonno u npasuivHo  Oamvl
omeemul Ha 8ce NOCMABIEHHbLE

80NPOCHI, npuseoeHvl
npumepol, O0OHAKO UMEIOMCS
HEeMmoO4YHOCmU; 8 yenom
cmyoenm nokasvléaem
NOHUMAaHUe U3YYEHHO20
mamepuana
— 70 -84 6anna

e Omeem OaH 6 OCHOBHOM

NPABUTbHO, HO HEOOCMAMOYHO
aApeyMeHmupoBansvl  6bl800UL,
npueeoemvl He ace
Heobxo00uMmvle npumepbl
—40 - 69 b6annos

o /[anbl HesepHbLE OMEembl HA

HOCMABNIeHHbLE BONPOCHL
—0- 39 6annos

V. Y4ebHo-MeToan4Yeckoe U HH(POPMAIIMOHHOE o0ecTieyeHne TUCIMIIIMHbBI

1) PexomeHayemas ureparypa

a) OcHOBHas JIATEpaTypa:
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2. lo6pbiauna, M. B. DneMenTapHas mMaTeMaTuka : y4eOHO-METOJUUECKOe mocodune
/ W. B. Jlo6peiauna, H. M. Hcaesa, H. B. Copoxuna. — Tyna : TI'TIY, 2018. — 95
c. — ISBN 978-5-6041454-8-7. — Texkcrt : snekTpoHHbIHA // Jlaub :

oubmuoreuynas cucrema. — URL: https://e.lanbook.com/book/113615

AJIEKTPOHHO-

0) lomostHuTEILHAS JIMTEpPaTypa:

1. I'ycak, A. A. OCHOBBI BbICIIE MAaTEMaTUKH :
yaeOHOe Tocooue [16+] / A.A.Tycak,
TerpaCucremc, 2012. — 205 c. : wn. — Pexum pgoctyma: mo MOINKHCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=111939

rmocooune A CTYACHTOB BY30B !

E. A. bpuuukoBa. — MuHCK

2. JIypwe, U. T'. Bricuias marematuka. [Ipaktukym : yue6Hoe nocooue / . I'. Jlypsbe,
T. I1. ®yntukoBa. — Mocksa : By3osckuit yuebnuk : UHOPA-M, 2023. — 160 c. -
ISBN 978-5-9558-0281-7. - Teker URL:
https://znanium.com/catalog/product/1988445

3JIEKTPOHHBIM. -

2) Ilpocpammmoe obecneuenue

Google Chrome oecmutataoe I10

Anpnexc bpaysep oecruiatnoe [10

Kaspersky Endpoint Security 10 | akt Ha mepegauay npas [1K545 ot 16.12.2022

MHoro¢yHKIIHMOHATbHBIHI oecruiatnoe [10

penaktop ONLYOFFICE

OC Linux Ubuntu oecrutatoe [10

3) Cospemennvie  npogheccuonanvhvie 6azvl  OAHHbIX U UHDOPMAYUOHHBIE
CNpAaoYHble CUCEMDbL
e Buja ungopmannonHoro pecypea,
I /;1 HAMMEHOBaHue HHGOPMAILHOHHOIO Anpec (URL)
pecypca
1 3BC «ZNANIUM.COM» https://znanium.com/
2 OBC «IOPAUT» https://urait.ru/
3 9BbC «YHI/IBepCI/ITe’ECKaSI 6ubnuoreka https://biblioclub.ru/
OHJIauH»
4 3bC IPR SMART http://www.iprbookshop.ru/
5 3bC «JIAHb» http://e.lanbook.com
6 OBC Tel'Y http://megapro.tversu.ru/megapro/Web
7 Penosutapuii TBI'Y http://eprints.tversu.ru
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https://e.lanbook.com/book/211151
https://e.lanbook.com/book/113615
https://biblioclub.ru/index.php?page=book&id=111939
https://znanium.com/catalog/product/1988445
https://biblioclub.ru/
http://www.iprbookshop.ru/
http://e.lanbook.com/
http://megapro.tversu.ru/megapro/Web
http://eprints.tversu.ru/

8 Pecypcol u3natenscTBa Springer Nature http://link.springer.com/

9 CIIC Koncynbrantllntoc (B cetu TBI'Y)

V1. MeTroauyeckue MaTepuaibl 1J1s1 00y4aIOLIUXCA M0 OCBOSHHIO TUCIUILUTMHBI

KoHTpoJsbHBIE BONIPOCHI K 324ETy

1. Apudmernyeckue BorumcieHus. ToxxaecTBeHHbIE npeoOpa3zoBanus. KBaapaTHblit
TPEXYICH.

2. leiicTBUTENbHBIE YKcia. Apu(METHUECKUE BIYUCICHUS.

3. ToxnaecTBeHHbIE TpeoOpa30BaHUs ANreOpanuecKuX BbIPAXKEHUH.

4. KBanpatHoe ypaBHeHue. @opmyiiel Buera.

5. PanMoHanbpHble U HPPALIMOHATIBHBIE YPaBHEHUA U HepaBeHCTBA. CHCTEMBI
YPaBHEHUI U HEPABEHCTB.

6. PanioHanpHble ypaBHEHUS U HEpaBEHCTBA. JIMHEHbIE YPABHEHUS U HEPABEHCTBA.
7. KBagpaTHble ypaBHEHHSI.

8. KBagpaTHbie HepaBeHCTBA.

9. PaioHanbHble KOPHU MHOTOWIEHA € LEIBIMH KO3(PPUIUEHTAMU.

10. PauimonanbHble HEPABEHCTBA.

11. PannoHanbHbIE CUCTEMBI YPaBHEHH.

12. UppanmoHanpHbIE CUCTEMBI YPABHEHH.

13. CucreMbl HEPAaBEHCTB.

14. CoiicTBa 1 rpauk Moka3aTeabHOU (PYHKIIUH.

15. Iloka3arenbHbIE YpaBHEHHS.

16. Ionsitue norapudma.

17. CoiicTBa 1 rpaguk gorapupMuuecKkon QyHKIIHH.

18. Jlorapudmuueckue ypaBHEHHUS.

19. TlokazarenbHble U TOTapu(HMHUUESCKIE HEPABEHCTBRA.

20. ITokazaTenbHbIE HEPABEHCTBA.

21. Jlorapudpmudeckrie HepaBEHCTBA.

22. PaguanHas Mepa yria. Tpuronomerpudeckue QyHKIHUH.

23. ToxaecTBEHHbIE MPE0OPa30BaHUSI TPUTOHOMETPUYECKHUX BBIPAKEHUN.
24. TpUroHOMETPUYECKNE YPABHEHHUSI.

25. PemieHne reoMeTpUUECKHUX 3aJ]1a4 C MPUMEHEHUEM TPUTOHOMETPHUH.

26. Pemienne TpUroHOMETPUYECKUX HEPABEHCTB.
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IIpumepHbIe BAPHAHTHI CAMOCTOSITEIbHBIX PadoT
1 Momynb

Bapuanrt 1
1) Pemmts ypaBHeHHE: sin2x = (cosx —2sin x)2 :

2) Pemuth ypaBHEeHHE: 17 4" =16" +16.
3) Pemuts ypaBHeHHE: [2x —3|+|x+ 2| —|x — 4| = 3.

4) PemuTh HEpaBEHCTBO: log, (4X -3.2% —4)2 ~X.

2
5) CtopoHsl TpeyroiabHuka paBHbl 13cM, 14cm u 15cm. JIBe MeHbIIINE U3 HUX CIYyKaT
KAacaTeIbHbIMU K OKPY)KHOCTH, LIEHTP KOTOPOM JIEKHUT Ha TPeTbeu cropoHe. Haiitu
paguyc 3TOU OKPYKHOCTH.

Bapuant 2
1) PemmTh HepaBEHCTBO: |2x—3|+|x+2|—|x—4|<3.
2) Permmth HEPaBEHCTBO: VX° +4X—5>X+2.

3) BpryuciauTh. %arccos% - % arctg+/3 + % :

4) Peumtsb ypaBHEeHHE: log, (4 —3-2" —4) =X

5) Ot npuctanu B TOpoji OTIPABUIIACh MOTOPHAs JIOJKA CO CKOPOCThIO 12 KMm/4ac, a uepe3
roJji4aca rmocjie Hee B TOM K€ HalpaBJIECHUH BbIIIET TApOX0J CO CKOpocThio 20 KM/4ac.
KakoBo paccTosiHde OT MPUCTaHU JI0 TOPOJa, €CJIM MapOX0/ MMPHUIIe] B ropo Ha 1,5 yaca
paHbIIIE JOAKU?

Bapuant 3

.. X3 + y3 =7,
1) Peuth cucteMy ypaBHEHUIA:
X+y=1.

2) Pemnth ypaBHEHHE: 25inX+2C05X =+/3.

3) PemnTh HEPABEHCTBO: 2X—v X2 —3x+2 <5.

4) W3-3a HecTaOWJIBHOCTU (PUHAHCOBOTO PbIHKA Kypc pPYyOJisi MO OTHOIICHUIO K
J0JUIapy B T€UEHHE MEPBOTO Mecsila CHU3miICsA Ha 15%, B TeueHue BTOPOro Mecsna
noBbicuiica Ha 20% OT ypOBHS MEPBOTO MecCsla, B TEUEHUE TPETHEro Mecsla
cHu3wics Ha 35% OT ypoBHsS BTOPOrO MecCsilia, a B TEUEHHE UYETBEPTOrO MECSLA
noBbicuiicsa Ha 30% OT ypoBHA TpeThero mecsna. Ha CKoabKo NpOLEHTOB MOHU3WICS
WM TIOBBICWIICS Kypc pyOJisi TIOCNie YeThIPEX MECSIEB OTHOCHUTEIHHO HAYaJIbHOTO
Kypca?

>

1jlog3(x2—7x+10)

5) Pemnth HEPaBEHCTBO: (Z

NP

Bapuant 4

o 2
1) Haittn HauMeHbIIIee 1EI0€ YUCIIO, YIOBIETBOPSIONIEE HEPABEHCTBY il >3-X.
X +

2) Tpu w4yumcna, cymMma KOTOpPBIX paBHa 15, 00pa3yloT BO3pacTaOIIYIO
apupMeTHIeCcKyIo nporpeccuto. Eciau k mepBbsIM IByM uunciiaMm MpuOaBuTh 1o 1, a K
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TpeTheMy 4YHCITy npubaBUTh 4, TO TOJy4daTcs TPU UHCTA, OOpa3yroIIue
r€OMETPUUECKYIO IIporpeccuro. Halinure sty ynca.
3) Pemmth HEpaBEeHCTBO: 5sinx—Cc0s2x—2<0.

4) PemuTh ypaBHEHHE: 6C0S® X +13cos(37” + xj x=12.

5) B npsmoyronbHOM TpeyrosnbHuke ABC yron A mnpamon, /B=30", a paguyc
ONMCAHHOW OKOJIO TpEyrosbHUKa ABC OKpyXHOCTH paBeH 1 cm. Haiinure nuny
paauyca BIMCAaHHOW B TPEYTOJNIBHUK ABC OKPY>KHOCTH.

2 MOJYJIb
Bapuanrt 1

1) Jlns xakux AEeHCTBUTEIBHBIX YMCEN @ ypaBHEHUE X’ +4Xx—2|x—a|+2—-a=0 uMeeT

TOJIBKO OJIHO JICICTBUTEIBLHOE pellieHue?

2) OcHOBaHUE MUPAMUILI — MPSIMOYTOJIBHBIM TPEYTrOJIbHUK C KareTaMu 3C¢M U 4CM.
Kaxxmas OokoBas rpaHb HaKJIOHEHA K IIOCKOCTHM OCHOBaHHUS IIOJ] YIJIOM B 60°.
Haninure iomans MoJIHOM MTOBEPXHOCTH TUPAMUIBI.

Bapuant 2

o ] 1) . a
1) JIis KakuxX JEWCTBUTEIIBHBIX YHCEIl & YpPaBHECHHUE sin’3x— (a + Ejsm 33X+ > =0

27 9
MMEET Ha OTPE3Ke | —=,7 | POBHO 3 KOpHS*

2) BeicoTa npsMoii npu3Msbl paBHa 1, ee OCHOBaHMEM CITY>KUT pOMO CO CTOPOHOU 2 U
ocTpbIM yriioM 30°. Uepe3 CTOpOHY OCHOBaHMS MPOBEACHA CEKylIas MIOCKOCTh MOJ
YIJIOM ¢ K OCHOBAaHMIO ITpu3Mbl. Hanaure momanb ceyeHus.

Bapuant 3

1) Jlna kakux JEHCTBUTENBHBIX YHCEN & JEWCTBUTENIbHBIE KOPHU  YpaBHEHUS
X*=2x—a*+1=0 Jexar MexXay JCHCTBUTENbHBIMH  KOPHSAMHU  ypaBHEHUS
x* —2(a+)x+a(@-1)=0?

2) B xakoM oTHomieHuu nenuT oobeMm Kyba ABCDABC D, miockocTb, MPOXOAsIIast
yepes BepinHy C U cepenunbl pedbep A4, u BC,?

Bapuant 4
1) Jlnst kaxxmoro NeMCTBUTENLHOIO YKCIIa & PEIIUTh YPaBHECHUE
a’  sin*x+a’-2
1—tg®x cos2x

2) B npsmoyronsHoMm napasienenunene ABCDABCD, ¢ pebpamu AB=BC=4cM u
AA =7cwm uepes BepmuHbl A, C, u Touky M , nexamryto Ha peOpe AB,, mpoBeneHa

MJI0CKOCTh. Kakyro HauMeHbIIyIO0 IIOMAb MOKET UMETh CEUCHHE Napaliesienuneaa
3TOU IJIOCKOCTBIO?
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Mertoauueckue YKazaHusd NJist oﬁyqamumxcn M0 OCBOCHHIO ITUCIUILIMHBI

Opranusys cBoio yueOHYI0 paOOTy, CTyA€HThI 1OJKHBI:

Bo-nepevix, BHISBUTh PEKOMEHIYEMBIN PEKUM U XapakTep yueOHOW paboThI
0 HW3YYCHUIO TEOPETHYECKOT0 Kypca, MNPaKTUYECKOMY MPUMEHEHUIO
W3YUYEHHOr0 Marepualia, [0 BBINOJHEHUIO 33aJaHUN I CaMOCTOATEIbHOU
paboTHl, 1O UCTIOIB30BAHUIO UH(DOPMALIMOHHBIX TEXHOJIOTUH U T.1.

Bo-emopuix, 03HAKOMUTBCS C YKa3aHHBIM B METOJMYECKOM MaTepuaye Mo
JUCLHUIUIMHE TEPEYHEM y4eOHO-METOJWYECKUX HW3JAHUM, PEKOMEHIYEMBbIX
CTyJICHTaM Il TOJATOTOBKM K 3aHSTUSAM M BBIIOJHEHHUS CaMOCTOSATEIbHOU
paboThl, a TaKXe C METOAMYECKMMU MaTepualiaMd Ha OyMaXHbIX W/HUIU
AIEKTPOHHBIX  HOCHUTENSAX, BBINYHIEHHBIX Kadeapoil CBOUMHM CHJIAMH U
IpeAO0CTaBIsIEMbIE CTYyIEHTaM BO BpEMsI 3aHSITHIA.

CamocTtosiTenbHas paboTa CTyAEHTOB, MPEAyCMOTPEHHAs YYE€OHBIM IJIAHOM
JIOJDKHA COOTBETCTBOBaTh 0oJiee IIyOOKOMY YCBOEHHUIO H3y4aeMoro Kypca,
(GbopMHUPOBATH HABBIKA HCCIEJOBATEIBCKOW pabOThl U OPUEHTHUPOBATH CTYJIEHTOB
HA YMEHUE NIPUMEHATh TEOPETUUECKUE 3HAHUS HA ITPAKTHKE.

1. Padora ¢ y4eOHbIMH mOCOOMAMM. J[JIsI MOJTHOIIEHHOIO YCBOEHHUS Kypca
CTYJEHT [JOJDKEH, IIPEeXJAE BCEro, OBJIaJAETbh OCHOBHBIMH IIOHATHSAMH DTOU
qucuuIuIMHbL. HeoO0X01MMO yCBOUTH ONpEAeIeHs] U OHITHUS, YMETh HPUBOJIUTh UX
TOYHbIE (POPMYIUPOBKH, IPUBOJUTH IPUMEPHI OOBEKTOB, yIOBIETBOPSIIONIUX 3TOMY
onpenenenuto. Kpome Toro, He06X0AMMO 3HATH KPYT (DAKTOB, CBSI3aHHBIX C JTAHHBIM
noHsATHEM. Tpedyercs TakKe 3HATh CBS3H MEXAY MOHITHSIMHU, YMETh YCTaHABIMBATh
COOTHOUICHHSI MEXKIY KJlacCaMHi 0ObEKTOB, OMIMCHIBAEMBIX PA3JIMYHBIMU NOHSATUSMHU.

2. CamocrosiTeibHOe u3yuyeHue TeM. CamocrositesbHass paboTa CTyJeHTa
ABJIIETCSI BAXKHBIM  BHJIOM  JIEATEJIBHOCTH, ITO3BOJISIOIIMM XOPOLIO YCBOWTH
U3y4aeMblil peAMET U OAHUM U3 YCJIOBUH JOCTHKEHHS HEOOXOAMMOro KauecTBa
NOJATOTOBKM U MNpPOQPECcCCHOHANbHOW MNEepPenoAroToBKH crnenranuctoB. OHa
MPEANoJaraeT caMoCTOSATEIbHOE U3YYEHHE CTYIEHTOM PEKOMEHJIOBAaHHON yueOHO-
METOJMYECKOW JUTEPATYPhl, PA3JIUYHBIX CIPABOYHBIX MAaTEpPUAIOB, HAIMKMCAHUE
pedepatoB, BEICTYIUIEHUE C JOKIAI0M, IIOATOTOBKY K JIEKIIMOHHBIM U MPAKTHYECKUM
3aHITHAM, IOATOTOBKY K 3a4€Ty.

3. IloaroroBka K NpPaKTHYeCKMM 3aHATHAM. Ilpu moaroroBke K
IPAaKTUYECKUM 3aHATUSAM CTYAEHTaM PEKOMEHAYETCS CJIEeA0BaThb METOIUYECKUM
PEKOMEHJAIMSM 10 paboTe C yueOHBIMU MOCOOUSIMHU, PUBEACHHBIM BHIIIIE.

4. CocraBienne rJjoccapuss. B rnoccapuil JTOJDKHBI OBITh BKJIFOUEHBI
OCHOBHBIE TIOHSATHSI, KOTOPbIE CTYAEHTHI U3YYalOT B XOJI€ CAMOCTOSATEIHLHON pabOThI.
JIJ1s1 HOJTHOTHI UCCIEI0BAHNSI PEKOMEHIYETCS BIIUCHIBATH B INIOCCAPUIl U T€ TEPMUHBI,
KOTOpBIE CTyJI€HTaM OyIyT PaCKPBITHI B X0OJ1€ JICKIIHOHHBIX 3aHATHUH.
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5. CocraBiieHHe KOHCHEKTOB. B KOHCIEKTe OTpa)K€Hbl OCHOBHBIE MOHATHUS
TeMbl. JIJIsi HaArjisagHOCTH W yAoOCTBa 3allOMUHAHUSI HUCIOJIb30BaHBI CXEMbl H
TaOJIUILIBI.

6. IlonroroBka k 3auéry. llpu moaroroBke K 3a4€Ty CTYACHTHI JIOJKHBI
UCIOJIb30BaTh KaK CaMOCTOSITEIHHO MOATOTOBJICHHBIE KOHCIIEKTHI, TAK U MaTEePHAIIBI,
MOJTyYEHHBIE B XOJI€ 3aHATHIA.

KauecTBO ycBOEHUSI CTYJIEHTOM KaxJ0W MUCIUIUIMHBI olleHuBaeTcs 1o 100-
OQJIIIbHOM HIKAaJIE.

WNHTterpanpHas pedTHHroOBas OleHKa (0asi1) Mo KaXaoMy (Iepuoy o0ydeHHs )
CKJIaJbIBAaCTCSl M3 OIEHKU TEKylled paboThl CTYJIEHTOB Ha CEMHHApCKUX U
MPAKTUYECKUX 3aHSATHUSAX, BHITTOJHEHUS] UHIUBUIyAIbHBIX TBOPUYECKUX 3aJIaHUN U JIp.
U OIECHKM 32 BBIMIOJIHEHUE CTYACHTOM Y4eOHOTO 3aJaHusl MPH PEUTHUHTOBOM
KOHTpoJie ycneBaeMocTu. [Ipu 3Tom n07as 0aiioB, BBIAEICHHBIX HA PEHTUHIOBBIN
KOHTPOJIb, HE JoJKHA mpeBbliaTh 50% oO0mieil cymMMbl OajuioB JaHHOTO MOZYJIS
(mepuosia 00yueHus ).

MakcumanbHasi cyMMa 0aJJioB MO y4eOHOUM MUCHUIUIMHE, 3aKaHUMBAIOIICHCs
3a4eToM, 1Mo urtoram cemectpa cocrasisier 100 6amios (50 6amoB — 1-it moaynb u 50
OaJIIOB — 2-i1 MOJTYJIb).

Cryaenty, HaOpaBmmii 40 0ayioB M BBILIE [0 UTOTaM pabOTHI B CEMECTPE, B
IK3aMEHAIIMOHHON BEJJOMOCTH M 3a4€THOM KHIKKE BBICTABIISIETCS OLIEHKA «3aYTEHOY.
Crynenty, HaOpaBiieMy 10 39 6aJIJIOB BKIIOYUTENBHO, CAAET 3a4eT,

CornacHo mnoaxojaaMm OaIbHO-PEUTHHTOBOM CHUCTEMBI B paMKaxX OIIEHKH
3HAHWM, YMEHWH, BiaJleHUi (yMEHUW MPUMEHSATh) U (WJIM) OMbITa ACSTEIHHOCTU
JTUCIUTUIMHBI YCTAHOBJICHBI CJIETYIONTUE aCTIEKTHI:

e CojnepxaHue y4eOHOM NMCLIMIUIMHBI B paMKaX OJHOTO CEMECTpa JAEIUTCS Ha
nBa monyns (nmepuoga oOyuenus). [lo oxkoHwanum Mopynst (mepuona oOOydeHHs)
OCYILECTBIISIETCS PEUTUHIOBBIA KOHTPOJIb YCIIEBAEMOCTH 3HAHUM CTYJEHTOB.

e Cpoku npoBeACHUS PEUTUHIOBOTO KOHTPOJIS:

ocenHuu cemecmp — | PEHTHHTOBBIM KOHTPOJb YCIIEBAEMOCTH IPOBOAUTCS
corjacHo rpaduky ydeOHoro mpoiiecca, || peTHHTrOBbIII KOHTPOJb yCIIEBAEMOCTH -
JIBE TIOCJIETHUE HeNleIn (PaAaKTUYECKOIo 3aBEpIIEHUsI CEMECTPA MO rpaduKy yueOHOro
npolecca;

geceHHull cemecmp — | PEeUTUHTOBBIA KOHTPOJIb YCIEBAEMOCTU IPOBOJIUTCS
corjacHo rpadguky ydeOHoro mpoiecca, || peTHHIrOBbIII KOHTPOJIb yCIIEBAEMOCTH -
JIBE TIOCTICTHUE HENeTN (PaKTUYECKOTO 3aBEepIIECHUsI CEMECTpa Mo TpaduKy ydeOHOTro
nporecca.
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VIl. MaTepuajibHO-TeXHH4YECKOe oOecriedeHre TUCIUIINHbBI

HaunmenoBanmue
cnenMAJbLHBIX* TIOMeIeHn i
M NOMEINeHUH 1151
CaAMOCTOSITE/IbHOI PadoThI

OcHaIlIEHHOCTD
cnenraJbLHBIX
noMenieHu u

NOMeIeHu i s

CaAMOCTOSITEIbLHOM
padoThI

IlepevyeHb JTMLIEH3UOHHOTO
NMPOrpaMMHOI0 o0ecrie4eHmsl.
PexBU3MTHI NOATBEPKIAIOIIETO
AOKYMEHTa

Y4yeOHast ayTuTopus AJist
NPOBEJCHUS 3aHATUH
JICKIIMOHHOTO TUTIA, 3aHITUI
CEMUHAPCKOT'0 TUIIA,
KYpCOBOT'O MPOESKTUPOBAHUS
(BBITTOJTHEHUS KYPCOBBIX
paboT), rPyNIOBBIX U
WHIUBUTyaTbHBIX
KOHCYJIbTAllU}, TEKYILETO
KOHTPOJISL K IPOMEKYTOUHOU
aTTeCTallHH,
yuebnas ayoumopus.: Ne 207
(170002 Tsepckas obx., e.
Teepy,
nep. Caooswiii, 0. 35)

KommekT yae6Ho#
Meoenu,
MHTEpaKTHBHAS
cHucTeMa co
BCTPOCHHBIM
POEKTOPOM.

Google Chrome — 6ecriaTHo

Kaspersky Endpoint Security 10 ans
Windows — Akt Ha niepeady npaB
[1K545 ot 16.12.2022

Lazarus — 6ecrutatHo
OpenOffice — 6ecrmaTao

MHorodyHKITMOHAIBHBIN

penaktop ONLYOFFICE GecrutatHoe
I1O — 6ecmuiatHo

OC Linux Ubuntu 6ecriatraoe 11O —
OecIuIaTHO

VIIl. Cenenusi 06 00HOBJIEHHH padoyeii MPorpaMMbl TUCIIUTLTHHBI

Ne OOHOBJICHHBIH Onucanue BHeCEHHbIX JaTa u Ne nporokoJia
ILI. | pa3gesa padouei U3MEHEeHM U 3acenanusi kadeapsi /
NMPorpaMmabl METOAMYECKOr0
JTUCIUILIHHBI coBera (akyabrera,
YTBepP/AUBILIETrO
U3MEHEeHM s
1.
2.
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