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1. lleap AUCUMIJIMHBI

Ilenvro u3yuenus Oucyunauuvl SBISETCS CHUCTEMATHU3ALUs, 3aKpEIUICHHE
3HAHUI 10 D>JIEMEHTApHON MaTeMaTHKe, BbIpa0OTKa MPAKTHUYECKUX HABBIKOB
pemieHusl 3afad W J0Ka3aTelbCTBA MAaTEMaTHMUYECKUX YTBEpKICHUH, pa3BUTHE
MaTeMaTHYeCKOM KyJIbTYpbl MBIIUICHUS M UHTYUIUH,

B xoze nzyueHus TUCHUILINHEI OyeT chopMrupoBaHa KOMIIETCHIIUS

OIIK-8. CriocobGeH OCyIIECTBIIATh MEIAaroruHiuecKylo JeITeIbHOCTh Ha OCHOBE
CTHCIMAbHBIX HAYYHBIX 3HAHHM.

1.1 ®opMupyemblie KOMIIETEHIMH

Tabnuna 1 - @opmupyembie TUCHUTUIMHON KOMIIETCHITUU

HaumenoBanue Buna HaumenoBanue Kox 1 Ha3BaHMe KOMIIETEHITNH
KOMIIETEHIIUU KaTeropuu (rpymbl)
KOMIIETEHIINH
O6menpodeccuo- Hayunbie 0CHOBBI OIIK-8. CnocobeH OCyIIeCTBIATh
HaJbHAS NeAaroru4ecKou NEeIaroru4eckKyto JeATeIbHOCTh Ha
JIeSITEIIbBHOCTH OCHOBE  CIICIIHATBHBIX  HAYYHBIX
3HaHUI

1.2 UHAuKATOPHI 10CTHKEHUSI KOMIIETeHIUii

Tabnuma 2 — UHIUKaTOpsl JOCTHKEHNS KOMIIETCHIINHI, (POpMHUPYyEMbIC
JTHUCUUATIIMHON

Kon u Ha3zBanue

I/IHI[I/IKaTOpH JAOCTHIKCHUA

I[I/ICI_II/IHJ'H/IHLI U MIPAaKTHUKH,

KOMIETECHIINU kommeteHiuu mo OITOTT bopMupyroIe KOMIIETSHITHIO
OI1OII

OIIK-8 (cmocoben | OIIK.8.1. [Mpumensier | 51.0.03 Ilcuxonorus;
OCYILIECTBIIATH CrIeIHaIbHbIE Hay4HbIE b1.0.03.01 OO6mias ncuxoJIorus;
MEJarOrn4ecKyro 3HAHHs TIPEJIMETHOH 06acTH b51.0.04 Bo3pacrtHas aHaTOMUSA U
JIeATETbHOCTh Ha . | busmomnorus;

B MeJarornyecKkon
OCHOBE b1.0.06 CneuunansHas u
CIeLHaIbHbIX ACATENEHOCTH MO NPOQHITIO KOPPEKILMOHHAs NeJJaroruka u

HAYYHBIX 3HAHHA)

IIOITOTOBKH
OIIK.8.2. Bnageer MmeTomaMu
HAay4yHOTO HCCIICIOBAaHUS B
MpeIMETHON 00I1acTH

OIIK 8.3. Bimaaeer merogaMu

TICHIXOJIOTHSI;
b51.0.10.01 Jluneiinas anredpa;
b1.0.10.02 I'eomeTpus;

b51.0.10.03 Teopwus uncen;
b1.0.10.04 Anrebpa MHOTOYJICHOB;
b51.0.10.06 quckpetHas

aHaim3a MeJarorun4ecKou

MaTeMaTHKa;
CUTyalnn 11 B51.0.10.07 Teopus BeposTHOCTEH 1
npoecCHOHAIBHOM MaTeMaTHU4decKasl CTaTUCTHKA,
pednexkcun Ha ocHose | 51.0.10.08 UccnenoBanue

onepanmii;




Kon n Ha3Banue
KOMIICTCHIINN

NHnukaTophl TOCTHKEHUS
koMmrereurnu mo OITOIT

JIMCIUIIIMHBI ¥ TPAKTUKH,
bopMuUpYIOIIUE KOMITIETCHIIUIO
OIIOIT

CIICIMATBHBIX Hay4YHbIX
3HAHUI B NPEAMETHBIX
obmactsix mo  mpoduiro

IIOATOTOBKU

b1.0.10.09 Maremaruka B
HCTOPUYECKOM Pa3BUTHUH;
b1.0.11.01 Marematuueckue
MoJieTH (PU3NYECKUX MTPOIECCOB;
b1.0.11.02 O6mas ¢usuka;
b1.0.11.03 DnemenTapHas pusnkKa;
b1.0.11.04 OcHOBBI TEOpETUUECKON
(076370478

b1.0.11.05 ActpoHomus;
b1.0.11.06 ®u3zuka B ICTOPUUECKOM
pa3BUTHY;

b2.0.02(Y) YuebHas npakTuka.
O3HakoMuTeIbHAs TPAKTUKA;
b2.0.03(Y) YuebHas npakTuka.
IIpoeKTHO-TEXHONIOrnYECKast
MPAKTUKA;

b52.0.04(I1) ITpousBoacrBeHHast
npakTuka. [lenaroruueckas
MIPAKTUKA;

b3.01(I'") [ToaroroBka Kk ciaue u
c/1aya rocyIapCTBEHHOTO 9K3aMEHa;
b3.02(/1) BeimonHenue u 3amura
BBIITYCKHON KBaTH(PUKAIMOHHOM
paboTHI;

OT/1.02 NaHOBAIIMOHHBIC METOJIBI U
TEXHOJIOTUH JIEKTPOHHOTO
00y4eHUsI.

1.3 3nanusi, yMeHus1, HaBbIKH (3YB) no qucnunjinxe

Tabnuua 3 — 3HaHus, yMEHMsI, HABBIKH, (POPMUPYEMbIE TUCIHUTUIMHON

Kon u Ha3zBanue

I/IHI[I/IKaTOpBI JOCTHXXCHHUA

3nanus, ymeHus, HaBbIkHU (3YB),

KOMITETCHITUN KOMITETCHIINH, dbopMupyeMble TUCITUTUTMHON
3aKpEIUICHHbIE 3a
JUCITUTIMHOM
OIIK-8. Cniocoben OIIK.8.1. [Tpumensier | 3HaTh!
OCYIIECTBIISTh CIIENUATIBHBIE HayuHble | - HAYYHOE COJICPIKAHHE U COBPEMCHHOC
MEeJaroru4ecKyro SHAHKS npeameTHoii | COCTOAHHE peAMETHOM obiactu

JNEITEILHOCTh Ha OCHOBE
CIIELIMAIbHBIX HAYYHBIX
3HAHUN.

o0yacTu B MeJaroru4ecKom
ACATCIIBHOCTH I10 HpO(I)I/IJ'IIO

[IOTOTOBKHA
OIIK.8.2. Bianeer
METOHaMU HayJHOTO
HCCIIEN0BAHUS B

MpeAMETHOM 001acTH

“OnemMeHTapHasi MaTeMaTHKa , JIexanee
B OCHOBE IMIPENOAaBaEMOro y4eOHOTO
npeaMera “Martemaruka’;

- METOABbl MPOBEICHHUS  HAYYHOTO
WCCJIEIOBAaHUS B MPEIMETHON 00JIacTh
“OnemeHTapHas MaTeMaTHKa .

YmMmern:

- HCHOJb30BaThb HAay4yHble 3HAHUA
MpeAMETHOM 00JyacT “DnemMeHTapHast




Kon u Ha3zBanue Nuaukatopel 1OCTHXXEHUS 3HaHus, yMeHUs, HaBBIKK (3YB),

KOMIIETEHIIUH KOMIIETEHIIUH, dbopMupyeMbIe TUCITUTLINHON
3aKpETUICHHBIC 32
JUCHUIIIIMHON
MaTeMaTuka’” B IeJarornyecKoun
JIESITEIIbHOCTH 1o poduiio
IOJITOTOBKH;

- NPUMEHSATh  HAYYHBIE  3HAHUS
mpeAMETHOW obJyacTu “nemMeHTapHast
MaTeMaTHKa” npu pa3paboTke
00pa3oBaTeNIbHBIX MPOrpaMM, pabdoyux
porpaMM y4eOHBIX TPEIMETOB, KYPCOB
BHEYPOUHOI1 1eATEIbHOCTH;

Baaners:

- METOJJaMH HAy4YHOT'O HCCIIEJIOBaHUS B
o0nacTu DiieMEeHTapHOI MaTeMaTHKU;

- crocobamu MnostydeHus HHhopMaluu o
COBPEMEHHOM  COCTOSIHUM  HAYyYHBIX
UCCJIEIOBAaHUIM B MpeAMETHON obnactu
“DieMeHTapHas MaTeMaThKa’ .

2 O0béM M TPYAO0EMKOCTH TUCUMIIMHBI 10 BUIAAM Y4eOHbIX 3aHATHH.
DopMBbI IPOMEKYTOYHOM aTTECTALUM.

Ta6nuna 4 — O0beM U TPYAOEMKOCTb TUCIUIUIMHBI 110 BUIaM YU4E€OHBIX 3aHSATUN

. O06BéM yacoB no popmam
OO61mast TpyA0€MKOCTh M BHJIbI Y4€OHOM paboThI 10 Y —
JUCLUIUIMHE, TPOBOIMMBIE B Pa3HBIX opMax 0DO 0300 300
1 OGmiast TpyA0€MKOCTh JUCITUTUTMHBI 432
2 KonrtakTHas paboTa 00yyaromumxcs ¢ nmpernojiaBaTenem (o 141
BUJIaM Y4eOHBIX 3aHSTHI) (BCEro)
AynuTopHas pabora (Bcero): 141
B TOM YHCIIE!
JICKITUU 56
PAaKTUYECKHUE 3aHATHsI, CEMUHAPbI 82
PaKTUKYMBI
nabopaTopHbIe paboThI
B MHTEPAKTUBHOU popme
B DJIGKTPOHHOU opme
Breaynuropnas paborta (Bcero):
B TOM YHCJIe, MHIUBUIyaJIbHAsI paboTa 00yJarommXcs
C MpenoaaBareeM
MOJIFOTOBKA KYpCOBOI1 paboThl /KOHTAaKTHas paboTa 3
IpyMIOBasi, UHAUBUIYyaIbHAsl KOHCYJIbTAIUS U HHbIE 72
BUIBI YI€OHOH JEATEIEHOCTH, ITPEyCMaTPUBAIOIIHE
IPYNIIOBYIO WM UHAWBUAYAIBHYIO pa0OTy 00Y4arOIUXCs C
PO IaBaTesIecM)
TBOpUecKas paboTa (dcce)
3 CamocrositenpHast pabota o0yJaromuxcs (BCero) 219

5



4 TIpoMexxyToUuHas aTTecTanusi 00yJaromerocs

6 cemecTp — 9k3ameH (36 4.);
7 ceMecTp — 3k3aMmeH (36 4.)

3. Y4yeOHO-TeMATHYECKH I IJIAH U COIeP:KaHNe JUCHUILINHBI.

3.1 YuyeOHO-TEMATHYECKUM IJIAH

Tabnuna 5 - YueOHo-TeMaThuyecKkuii miaH ouHoi GopMbl 0OyUEHUS

Obmas | TpymoemkocTs 3aHATHII (Hac.) dopma
TpyRoéM | ODO 300 TEKYLIETO
E KOCTh AYIHTOPH. AyauTop KOHTpOJIA U
E |Pa3menpl 1 TEMBI AUCIUTUTAHBL (6cezo SAHSTHS . MTPOMEXKYTO
E 10 3aHITHAM yac.) cpC | 3amaThs CPC YHOU
X JeKI. | mpa JeK | mpa aTTeCTaluu
e KT. 0. KT. yCIIEBAEMOC
% TH
Cemectp 6
1. Anzeopa u 3nemenmapmusle
dynkuyuu
1 1.1 [elicTBUTEIbHBIC YHCIA. 12 2 2 8 KonTtponbHas
CTerneHu U KOpHU paGora Ne 1
2 1.2 ToxxnecTBEHHBIE 12 2 2 8 KonTtponbHas
npeoOpa3oBaHus pabora Ne 1
3 1.3 Jlorapudmsr 12 2 2 8 KoutposnbHas
pabdota Ne 1
4 1.4 ®ynkuuu u rpadpuku 16 2 4 10 KoutposnbHas
pabora Ne 1
5 1.5 YpaBHeHus 22 2 6 14 KontponbHast
pabora Ne 1
6 1.6 HepaBenctBa 22 2 6 14 KonTponsHast
pabota Ne 1
2. Tpuzonomempus
7 | 2.1 TpuroHomeTpuieckue 16 2 4 10 Kontponbnas
GyHKIMHK yria pabora Ne 2
8 | 2.2 Tpuronomerpuieckue 18 4 4 10 KontponbHas
(YHKITUU YHCIOBOTO pabora Ne 2
apryMeHTa u ux rpaQuku
9 | 2.3 IlpeoGpa3zoBanue 20 2 4 14 KontponbHast
TPUTOHOMETPHYECCKUX pabora Ne 2
BBIPAKECHUIN
10 | 2.4 OGparHsbIe 22 4 4 14 Konrpobhast
TPUTOHOMETPHUUYECKHE pabora Ne 2
GyHKIUHU U UX TpaduKu
11 | 2.5 Tpuronomerpuueckue 22 4 4 14 Kontposnbrast
ypaBHEHUS pabora Ne 2
12 | 2.6 Tpuronomerpuueckue 22 4 4 14 Kontposnbrast
HEPaBEHCTBA pabora Ne 2
IIpomexxyrounas arrecrauus | 36 9K3aMeH
— 9K3aMeH
HNTOI'O o 6 cemectpy 252 32 46 | 138
Cemectp 7




Obmas | TpynoeMKocTh 3aHATHH (dac.) dopma
TpyAoéM | ODO 300 TEKYIIEro
E KOCTh AyIHTODH. AyzauTop KOHTPOJIA U
E |Pa3nmens! ¥ TeMBbl AUCHUTUIMHEL (6ceeo SAHSTHS H. MIPOMEXKYTO
E 110 3aHATUAM ’{(ZC.) CPC 3AHSTUS CPC YHOHU
X JeKI. | mpa JeK | mpa arrecraluu
T KT. 0. KT. ycreBaeMoc
2 TH
3. Ilnanumempus
13 | 3.1 OcHOBHBIE IOHATHA. 7 1 2 4 KonTtponbHas
H3mepeHre reoMeTpUIeCKHX paGora Ne 3
BEJINYMH
14 | 3.2 IlepneHuKyIspHBIE U 8 1 2 5 KonrponbHast
napajuieIbHbIC IPSIMbIC pabora Ne 3
15 | 3.3 'eomerpuueckue Mmecta 8 1 2 5 KontposnbHas
to4yeK. OKPYKHOCTh pabora Ne 3
16 | 3.4 TpeyronbHUKU 8 1 2 5 Kontponbnas
pabota Ne 3
17 | 3.5 ITapannenorpaMMel 8 1 2 5 Kontposnbnast
pabota Ne 3
18 | 3.6 Tpaneuus 8 1 2 5 KontpossHast
pabota Ne 3
19 | 3.7 Ilnomanu TpeyroabHUKOB | 7 1 2 4 Kontponbras
Y YETHIPEXYTOJIbHUKOB pabora Ne 3
20 | 3.8 Ilonobue reomerpuyeckux | 7 1 2 |4 KonrponbHas
uryp pabora Ne 3
21 | 3.9 [IoxoOHoOEe 7 1 2 4 KonrponsHas
npeobpasoBanue GUryp pabora Ne 3
(romoreTus)
22 | 3.10 Metpuueckue 7 1 2 4 Konrposbhast
COOTHOIICHUS B Kpyre pabora Ne 3
23 | 3.11 Metpuueckue 7 1 2 4 Konrposbhas
COOTHOIIICHUS B padora Ne 3
TPEYTOJbHUKE
24 | 3.12 Pemienue TpeyroibHUKOB | 7 1 2 4 KonrposbHast
pabora Ne 3
25 | 3.13 [IpaBuibHbBIE 8 2 2 4 KontponbHast
MHOTOYTOJIbHUKH pabora Ne 3
26 | 3.14 JliuHa OKpYXHOCTHU U 8 2 2 4 KonrposbHast
MI0LAab Kpyra pabora Ne 3
4. Cmepeomempusn
27 | 4.1 IlpsiMble # TIIIOCKOCTH B 9 2 2 5 KontponbHast
MIPOCTPAHCTBE pabora Ne 4
28 | 4.2 Tllpusma. 9 2 2 5 KoHTponbHas
[Mapamnenenunen. Hunmunaap pabora Ne 4
29 | 4.3 INupamuna. Konyc 9 2 2 5 KourponbHas
pabora Ne 4
30 | 4.4 apoBasi MOBEPXHOCTb. 9 2 2 5 Konrpobhast
lap pabora Ne 4
KypcoBoii mpoekT 3 Kypcosas
pabota
IIpomexxyrounas arrecrauus | 36 9K3aMeH
— 9K3aMeH
HNTOTI'O no 7 cemectpy 180 24 36 |81




Pazgensl 1 TeMbl JUCHUITIITNHBI
110 3aHATHAM

Ne Henlenu /11

BCET'O

Obmas | TpynoeMKocTh 3aHATHH (dac.) dopma
TpyRoéM | ODO 300 TEKYIIEro
KOCTb AyauTopH. AymuTop KOHTPOJIS U
(scezo 3aHATUA H. IIPOMEXKYTO
uac.) 3aHATHS YHOH
CPC CPC
JeKI. | mpa JeK | mpa aTTecTanuu
KT. 0. | KT. yCHeBaeMoc
TH

432 56 82 | 219

3.2. Coaep:kaHue 3aHATHIA 10 BUAAM y4eOHOH padoThI

Tabnuna 6 — Conepikanue TUCIUTLTAHBI

Ne HaumenoBanue paznena,
/11 | TeMbI TUCIUTUIMHBI

ConepmaHHe 3aHATUA

Cemectp 6

Cooepoicanue 1eKyuoHH020 Kypca

1 Anzebpa u
JJ1lemMeHmapuvle ynKyuu

1.1 | JelicTBUTENbHBIC YUCIIA.
CreneHu U KOpHU

Harypanbnbie uncina. HO/[ u HOK. Llensie uncna.
PauunoHansHbIe yncna. [eiicTBUTEIbHEBIC YKcia. UncaoBas
ocb. Koopaunatsl. CTeneHu ¥ KOpHH.

1.2 | ToxaecTBEHHEBIE
npeoOpa3oBaHUs

PanmonanpHble anredpanyeckue BbIpaKEHHUS.
HppanmonanbHble anredpanyeckue BIpaKeHHUsL.

1.3 | Jlorapudmsl

Jlorapugmsl o NPOU3BOIBLHOMY OCHOBAHHUIO. JlecATHUHBIE
JorapuMBsl.

1.4 | ®ynkuuu u rpaduku

OO6uue cBefeHUs 0 QYHKIUAX. DIeMeHTapHble (PYHKIUH.
[IpeoOpazoBanue rpadukos. HekoTopsie cBeeHUS O
paMOHATBHBIX (DYHKIIHSX.

1.5 | YpaBHeHus

OO6mue ceeaeHust 00 ypaBHEHUAX. Anredpandeckue
ypaBHEHUS ¢ OJTHOU Hen3BecTHOM. CHCTEeMBbI aredpandeckux
ypaBHeHui. UppanmonanbHbie, MOKa3aTeNbHbIE U
norapudMuueckrie ypaBHEHUSI.

1.6 | HepaBencrBa

Yucnoble U anreOpanveckue HepaBeHCTBa. Pemenne
HEPaBEHCTB.

2 Tpuzonomempus

2.1 | Tpuronomerpuueckue
GyHKIUM yria

Bektopsl. O000111eH1e NOHATUH yIIia U AYTH.
Tpuronomerpudeckue GyHKINU MPOU3BOIBHOTO yTJIa.
CoOTHOLIEHUSI MEKIY TPUTOHOMETPUUECKUMHU (PYHKLIUSAMHU
OJIHOTO U TOTO K€ yriia. YeTHOCTh, HEYETHOCTh U
HNEPUOJIMYHOCTb TPUTOHOMETPUUECKUX (PYHKIHI. DOpMYyIIBI
MIPUBEICHUS.




Ne

HaumenoBanue pasnena,

ConeprkaHue 3aHATUA

/T | TeMbI TUCIUTUTHHBI

2.2 | Tpuronomerpuueckue Tpuronomerpudecknue GyHKINU YUCIOBOTO apryMEHTA.
(yHKIMHK YKCII0BOTO ['paduku TpUrOHOMETPUYECKUX (QYHKIIUH.
apryMeHTa u ux rpaduku

2.3 | [IpeoOpazoBanme DopMyJIbI CII0KEHUS U BBIYUTAHUSA. DOPMYJIBI 1151 ABOMHOTO
TPUrOHOMETPUICCKUX Y TIOJIOBUHHOTO aprymenTa. [Ipeobpa3zoBanue B cymmy
BBIPAKEHNH BBIpakeHuit. [[peo6pa3oBaHye CyMM B IIPOU3BE/ICHHE.

ITpeoOpa3oBaHre HEKOTOPBIX BBIPAXKEHUI B IPOU3BEICHUS C
IIOMOUIbIO BBEJICHUS BCIIOMOIaTEIbHOIO apryMEHTA.

2.4 | OGparHbie OGparsbie TpuroHomerpudeckue GyHkiuu. Onepanuu Haj
TPUTOHOMETPUYIECKUE 00paTHBIMU TPUTOHOMETPUYECKUMHU QyHKIHIMHU. OOpaTHbIE
bynximu u ux rpaduxu TPUIOHOMETPUYECKHE ONEPALIMK HaJl TPUTOHOMETPHYECKUMU

byHKIUSMU.

2.5 | Tpuronomerpuueckue YpaBHEeHMs, pa3pelieHHbIE OTHOCUTEIBHO OJTHOM U3
YPaBHCHHA Tpuronomerpuieckux GyHkuuid. Criocod mpuBeIeHUs K

OJIHOM (PyHKIIMH OJIHOTO M TOTO k€ aprymeHnrta. Hekotopsie
YaCTHBIEC PUEMBI PEILICHUSI TPUTOHOMETPUYECKUX YPaBHEHUN
U CUCTEM.

2.6 | Tpuronomerpuueckue CriocoObI U MpaBmIia PEeIIeHUs] TPUTOHOMETPUIECKIX

HEpaBCHCTBa HEPABEHCTB.

Cooepoicanue npakmuyeckux 3aHamuil

1

Anzeopa u
JlemMeHmapHuvle QyHKyuu

11

JlericTBUTENIbHBIE YUCIIA.
CreneHu 1 KOpHU

Harypanbensle uncia. I[IpocTeie U cocTaBHbIE YnCIa.
[Ipuznaku genumoctu. HOJ[ u HOK. Llenbie uncna.
Panmonanenele uncna. Jlecstuunsie npoou. Ilpeacrasienne
PaLMOHATIBHBIX YHCEIN JECATUYHBIMU APOOSMHU.
HppanmonaneHelie uncna. Yuciosas ocb. KoopauHaTs! Toukn
Ha m1ockocTU. CTeNneHu ¢ HaTypalbHBIMU, LIEJBIMU
nokazarensiMu. Kopau. Crenenu ¢ paliluoHaaIbHbIMU,
JeHCTBUTENbHBIMU [TOKA3aTEIAMHU. AJITOPUTM U3BICUEHUS
KBaJPaTHOIO KOpHs. Pemenne npakTnueckux 3a1aHni.

1.2

ToxnecTBeHHbBIE
npeoOpa3oBaHus

Anrebpanueckue BbipaxeHHs. OTHOUWIEHbl U MHOTOUJICHBI.
@opMyIIbl COKpAIIEHHOT0 YMHOXeHUA. buHoM HeroTona.
PaznoxeHnne MHOrousieHa Ha MHOKUTeNH. [IpoOHbIe
anreOpanyeckue BeIpaxeHus. Pagukaisl n3 anredpanyeckux
BbIpaxkeHHI. OCBOOOXK/I€HNE OT UPPALMOHAILHOCTH B
3HaMeHarene ApoOu. Pemenne npakTH4ecKux 3a1aHui.

1.3

Jlorapugmsl

Omnpenenenue u cBoiictra jgorapudmos. Jlorapupmel no
pa3IMYHBIM OCHOBAHMSIM. XapaKTEpUCTHUKA U MaHTHCCA
necaTuyHoro gorapudma. [IpuMenenune qecaTHIHbIX
Jorapu(pMOB K BEIUUCIICHUSAM. Perienne npakTHuecKux
3a7JaHuH.

14

OyHKIUHN U TpapUKU

Yucnossie MHOXecTBa. Onpenenenue pyHkuuu. ['paduk
GyHKIIMHA. DJIEeMEHTapHOE UCCIIEIOBAHNUE TTOBEICHUS
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¢ynkuuu. Crnoxnas pynakuus. O6patHast QyHKIHSL.
@DYHKIMU HECKOJIBKUX [IEPEMEHHBIX. DJIEMEHTApHbIE
GyHKLMH, UX HccieqoBaHue. Pelenrne npakTH4ecKux
3aJaHUN.

1.5 | [IpeoOpa3zoBanue [IpeoOpazoBanms rpad)KOB: MapaICIbHBIA C/IBUT;
rpaduKoB QyHKIHI npeoOpa3oBaHNe CUMMETPUHU; CI)KATHUE U PACTSHKEHHUE

rpaduka; cioxxeHue rpadpukoB. Penienne npakTHIecKux
3aJ1aHHAMN.

1.6 | YpaBHeHus VYpasuenue. Kopuu ypaBHeHus. PaBHOCHIIbHBIE YpaBHEHHUS.

Cuctembl ypaBHeHUH. [ paduueckoe penieHrue ypaBHCHHM.
JIuneitnble ypaBHEHUs. Y paBHEHUS BTOPOU CTENEHU
(xBaznpatnbie). @opmyssl Buera. Pasnoxxenue kBaapaTHoro
TPEXWICHA HA MHOXKUTENIU. Y PAaBHEHUS BBICILIUX CTEIEHEH.
VYpaBHeHUs1, cBOIAIIMECS K KBapaTHbIM. Bo3BpaTHbIE
ypaBHEHUs. Perenue npakTHyecKux 3a1aHuil.

1.7 | Cucremsl anrebpanyeckux | JlmHeinbie cucteMbl. OMpeIeIuTeNIn BTOPOTO MOPSIKA.
YpaBHEHUI HccnenoBanue IMHEMHBIX CUCTEM IBYX YPAaBHEHUH C IByMs

Hen3BeCTHbIMU. CHCTEMBI YPaBHEHUM BTOPOM CTEIICHH.
CucreMbl ypaBHEHHH BBICIINX CTeNEeHEH. Pemienne
IIPAKTUYECKUX 3aJaHUM.
1.8 | UppauuonanbHsle, Pemennie nppalunoHaabHbIX, TOKa3aTENbHbBIX U
HOKa3aTCJIbHBIC U JorapupMuUecKuX ypaBHeHUH. CMelIaHHbIE BUIBI
norapudmueckue ypaBHeHUH. CHCTEMBI YPaBHEHUIA.
ypaBHEHHUS
1.9 | Yucnossle u CaoiicTBa HepaBeHCTB. JlelicTBUsI HaJl HEpaBEHCTBAMU.
anrebpanvecKue AnrebGpanueckue HepaBeHCTBA. Perienne mpakTH4ecKux
HEpaBEHCTBA 3aaHmi.
1.10 | Pemenne HepaBeHCTB MHO0X€eCTBO pelieHU HepaBeHCTBA. PaBHOCUIIBHBIE
HepaBeHCTBa. ['paduueckoe perieHne HepaBeHCTB.
JIuneiinble HepaBeHCTBA. CUCTEMBI JIMHEWHBIX HEPABEHCTB.
KBanpaTHble HepaBeHCTBA. PelleHne NpakTUYeCKUX 3aJaHui.

1.11 | Pemenue HepaBeHCTB Pemenue nppanroHaibHbIX, IOKa3aTEIbHbBIX U
Jorapu(pMUUECKUX HEPABEHCTB.

2 Tpuzonomempus

2.1 | Tpuronomerpuueckue OcHoBHbIE TpUTOHOMETpUYeckue GpyHkuuu. smepenue
yrxEH yrioa OCHOBHBIX TPUTOHOMETPUUYECKUX PYHKIMH. OCHOBHbBIE

TPUTOHOMETPUYECKHUE TOKIECTBA, BEIUUCICHUE 3HAUEHUI
TPUTOHOMETPUUYECKUX (PYHKIUH 1O 3HAUEHUIO OJJHON U3 HUX.

2.2 | Tpuronomerpuueckue YeTHOCTh M HEYETHOCTh TPUTOHOMETPHUECKUX (DYHKIIUH,

(yHkuumn yria MIEPUOTUYHOCTh. 3aBUCUMOCTb MEXKY

TPUTOHOMETPUUECKUMHU (QYHKIIUSMU JOMOTHUTEIBHBIX
yri0B. @opMyiisl IpuBeAeHUA. MHEMOHNYECKOE TIPABUIIO.
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/0 | TeMbl JTUCIMITIIMHBI

2.3 | Tpuronomerpuueckue ObGusactu ompeneneHuss W 00JIACTH W3MEHEHUS 3HAYCHHMA
(byHKUHMH YHCITIOBOTO TPUTOHOMETPUYECKMX (YHKUUK. PemieHne mNpakTHYECKUX
aprymcHTa 3aJaHHH.

2.4 | I'pacduxm OcHOBHBIE rpadukH. [TocTpoenus rpauKoB.
TPUTOHOMETPUICCKUX [Ipeobpa3zoBanue rpaduKOB TPUTOHOMETPUUECKUX (PYHKIIHIA.
byHKIUH

2.5 | [IpeoGpa3zoBanue Paccrosinue Mexay nByMsi ToukaMu Ha miiockoctu. Kocunyc
TPUTOHOMCTPHICCKUX CyMMBl M Pa3HOCTU JBYX apryMeHToB. CHHYC CyMMBI H
BbIPAKEHUH Pa3HOCTH BYX apryMeHToB. TaHre€HC CyMMBI M pa3HOCTH JBYX

aprymeHToB. DopMynbl s JABOWHOTO U IOJIOBUHHOTO
apryMmenra. Perienue npakTH4eCcKHUX 3aJaHHi.

2.6 | [IpeoOpazoBanue [IpeoOpazoBanue BeIpakeHHd B cymmy. [IpeoOpa3oBanme
TPUTOHOMETPUIECKUX cyMmm B npousBenenue. I[IpeoOpasoBaHue HEKOTOPHIX
BBIPAKEHHH BBIPAKEHUH B IIPOU3BENEHUS C TIOMOMIBIO BCIIOMOTATENBHOTO

aprymeHrTa. Pemenue npakTHyeckux 3a1aHui.

2.7 | O6parHbie [Tonstust 0oOpaTHBIX TpUTOHOMETpUYecKuX GyHKIUN. Hx
TPUTOHOMETPUYECKHE rpaduUK.
¢GbyHKIMU ¥ UX rpaduku

2.8 | O6parHbie Onepanuu  Hax  OOpaTHBIMM ~ TPUTOHOMETPUUYECKHUMHU
TPUTOHOMETPUICCKUE ¢yHKIMAMU. Pelienne npakTuyecKkux 3a1aHui.
byHKIIMN

2.9 | Tpuronomerpuueckue Pemmenne ypaBHeHUI, pa3pelieHHBIX OTHOCUTEIHHO OJHON U3
YPaBHCHHA TPUTOHOMETPUYECKUX  (YHKIHIL. Hexortopble  TuIbl

YPaBHEHMH, NPUBOAALIMXCS K YpPaBHEHHUSM OTHOCHUTEIBHO
¢yHKkMM oxHoro aprymenra. Cnoco0 pasjioKeHHus Ha
MHOXHUTENIHW. Pemenne ¢ DNOMOLIBIO  YHUBEPCAIbHOU
TPUTOHOMETPHUYECKON TTOACTAHOBKH.

2.10 | Tpuronomerpuueckue BBenenue BcrioMoraTenpHOro aprymenrta. IIpeoOpa3oBanue
yPaBHCHUA NPOM3BEACHUS B CYMMY MJIHM pa3HocTh. [lepexon k GpyHKIMSIM

YIBOGHHOTO aprymeHnrta. CHCTEMBbl TpPUTOHOMETPUYECKHX
YpaBHEHUM.

2.11 | TpuronomeTpuueckue Pemenue npocTelMx TPUTOHOMETPUYECKUX HEPABEHCTB.
HEPaBEHCTBA

2.12 | TpuronomeTpuueckue TpuroHoMmeTpudyeckue  HEpaBEHCTBA,  CBOOANIMECS K
HEPaBEHCTBA nmpoctedmuM. Perenne mpakTHueckux 3a1aHui.
ITpomesxyTodHas aTTecTanus - 9K3aMeH
Cemectp 7

CoOeporcanue 1eKYuoHHO20 Kypca

3 Ihanumempusn

3.1 | OcHOBHBIE TOHSATHSI. Touka, nmpsamas, mmockoctb. Ourypel u Tena. HM3mepenue
W3mepenne F€OMETPUYECKUX BEJIMYHUH.

Te€OMETPHUYECKUX BETUYUH
3.2 | llepneHnuKyIsIpHBIE U [Tepnienaukynsp U HakJIoHHBIe. CBOHCTBO NMEPHEHIUKYJIPA,

apaJlyICJIbHBIC ITPSIMBIC

IIPOBEJIEHHOTO K OTPE3Ky B €ro cepeause. IlapamnenbHble
npsIMbIE.
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/T | TeMbI TUCIUTUTHHBI
3.3 | 'eomerpuueckue mecTta I'eomerpuueckue mecta Touek. CBONCTBO OMCCEKTPUCH! yria.
TO4YeK. OKpY»KHOCTB OxkpyxHocTtb. KacaTenbHas u cexyuasi.
3.4 | TpeyroapHHUKH CTOpOHBI U YIJIbI TPEYTOJIbHUKA. BUCCEKTpUCHI TpeyroyibHUKA.
Menuanbsl u  BbICOTHI. PaBHOOEIPEHHBIE TPEYTrOJIbHUKH.
[IpstMOyTONIbHBIE TPEYTOJIBHUKH.
3.5 | I[TapamnenorpaMmel YerbipexyronpHuku. IlapamienorpaMM u ero CcBOMCTBa.
[Tpsmoyronbuuk. Pom6. KBampar.
3.6 | Tpaneuus Tpaneuus. CpenHss TMHUS TPALELUH.
3.7 | Ilnomanu tpeyroapHukoB | [Imomane mapamienorpamma. [lmomane  TpeyrojbHHKA.
U YEThIPEXYrOJbHUKOB [Tnomiaae Tpanenuy.
3.8 | IlogoOue reomerpuueckux | [IponopruonanbHeie  oTpe3ku. CBoicTBa  OMCCEKTpPHUC
uryp BHYTPEHHETO U BHELIHEr0 YITIOB TPEYTrOJIbHUKA.
3.9 | IlogoGHoe Ornpenenenue TOMOTETUYHBIX duryp. CaoiicTBa
npeoOpasoBaHue GUryp npeoOpaszoBanus mogoous. [logoousie Gurypsr.
(romoTeTHs).
3.10 | Merpuueckue VYTl ¥ TPONOPIUOHATIEHBIE OTPE3KH B KPYTE.
COOTHOIIICHUS B Kpyre
3.11 | Merpuueckue [TponopuroHanbHbIe OTpE3KH B MPSAMOYTOJIBHOM
COOTHOLICHUA B tpeyrosnbauke. Teopema Iludaropa. Teopema KOCHHYCOB.
TPCYTOIBHHKE Teopema CHHYCOB.
3.12 | Pemenue tpeyronsHukoB | TaOmuibl pyHkmwii. CBOJKa OCHOBHBIX (DOPMYIL
3.13 | IIpaBuibHbIE Brimykiibie MHOTOYTro1bHUKU. [IpaBuiibHbIE MHOTOYT OJIbHUKH.
MHOTOYTOJIbHUKH
3.14 | JInuHa OKPYKHOCTH U JnuHa okpyxHocTu. [limomanes kpyra u ero yacrei.
IO/l Kpyra
4 Cmepeomempus
4.1 | IlpsiMble U IJIIOCKOCTH B B3aumHOe  pacnonokeHue  NpsSMBIX U IUIOCKOCTEM.
HPOCTPAaHCTBE [lepneHquKyISIpPHOCTD NPSMBIX U IJIOCKOCTEN. /IByrpaHHbIE 1
MHOTOTPaHHbIE YTIIbI.
4.2 | Ilpuzma. ununaaps! u npusmsl. [lapannenenunensl.
[Tapamnenenunen.
Hummsap
4.3 | Iupamuna. Konyc CBolicTBa mHpamMuAbl U KOHYCA. YCEUYEHHBI KOHYC H
yceueHHasi TUpaMua.
4.4 | HlapoBasi TOBEPXHOCTb. [ap u mrapoBasi HOBEPXHOCTb.
[ap
Cooepoicanue npakmu4eckux 3aHAmull
3 Ihanumempusn
3.1 | OcHOBHBIE TOHSATHS. Touxa. [Ipsamas. JIyd. Otpe3ok. [Inockocts. @urypsl u Tena.

N3mepenune
T€OMETPUYECKUX BEINYUH

Vron. Jlomanas nunus. MHoroyronsHUK. PaBeHCTBO duryp.
JBmxenue. PaBeHcTBO Ten WM3MepeHHe Te€OMETPUYECKHX
buryp: cioxeHHe OTpe3KOB, JJIMHAa oOTpe3ka. M3mepeHue
yrioB. M3mepenue mnomazneit. [lnomans npsMoyroyibHUKA.
O0beM MPSAMOYTOIBHOTO TIapaJuIeNienune/1a.
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3.2 | IlepneHauKyasipHBIE U Ilepnenaukynap u HakiaoHHble. CBOMCTBO NEPIEHIUKYIISAPA,
HapaJlICIbHBIC IIPAMBIC MPOBEJICHHOI0 K OTPE3Ky B ero cepeaune. I[lapamnenbHble

npsiMble.  YTJbl, 00pa3oBaHHBIE JBYMS MapajuiedbHBIMU
OpsIMBIMA U CeKylled. VYTribl ¢ MNapaieIbHBIMU  WIH
NEePIEeHIUKYIAPHBIMA CTOpPOHAMU. PerieHue npakTUYecKux
3aJaHUN.

3.3 | 'eomerpuueckue mecTta ['eomerpuueckoe MecTo Touek. CBOWCTBO OMCCEKTPHCHI yTIJa.
To4YeK. OKPYKHOCTH OxpyxHocTb. B3aumMHOe  pacnosio)keHHe MpsIMOH U

okpyxHocTu. KacarenbHasg u cekymas. XopJaa U AUaMETP.
Cektop W cermMeHT. B3auMHOe pacroyioXeHue JBYX
OKpYXHOCTEH. Pellienne npakTH4ecKux 3aJaHui.

3.4 | TpeyroapHHUKH CTOpOHBI U YIIIBI TPEYTOJIbHUKA. BUCCEKTpUCHI TpeyroyibHUKA.
Brnucannas  okpyxHocte. OcH  CHUMMETpUH  CTOPOH
TpeyrojabHuka. OnucanHas OKpy>KHOCTb. MeluaHbl U BBICOTbI
TpeyrojibHuka. PaBeHcTBO TpeyronbHukoB. IlocTpoeHue
TPEYrOJIbHUKOB. PaBHOOenpeHHbBIE TPEYTrOJIbHUKH.
[IpsimoyronbHble TpEyroibHUKH. PelieHue npakTUuYecKux
3aJlaHNi.

3.5 | IMapamnenorpaMmsl YetbipexyronsHuku. [lapannenorpaMM u ero CBOKCTBa.
[Tpsmoyronbauk. PomO. KBampar. Pemienune mpaktuueckux
3aJlaHHAMN.

3.6 | Tpaneuus Tpaneuus. Cpenssist TuHUU TpeyrojbHUKa. CpeaHss JTUHUS
Tpaneuuu. JlereHue oTpe3ka Ha paBHble 4dacTu. PemenHue
MPAKTUYECKUX 3aJaHUI.

3.7 | [Inomanu TpeyronpaukoB | [lmomans TpeyrompHuka. [Dnomane mapamienorpamma.

N 9CTBIPCX YT OJIbHUKOB ITmomane Tpanmeunu. @opMysnsl UX BblUMCIEHUS. PemieHue
MPaKTUYECKUX 3a/IaHHI.

3.8 | Ilonobue reomerpuueckux | [Ipomopumonansapie  oTpe3kn.  CBoiicTBa  OHCCEKTpHC

uryp BHYTPEHHETO M BHEIIHErO YIJIOB TPEYroJIbHUKA. PemieHue
MPAKTUYECKUX 3aJaHUI.

3.9 | IlogoGHoE Onpenenenue TOMOTETUYHBIX ¢buryp. CaoiicTBa
npeoOpasoBaHue GUryp npeoOpa3zoBanus noxodus. [logobusie purypsl. [lepumerpsl u
(romoTeTHs). IO TOJ00HBIX TPEYrOJbHUKOB. IIpMeHeHHE T0100us

K PELIEHUIO 3a7ad Ha MOCTPOEHHUE. PelieHne npakTuyeckux
3aJaHuH.

3.10 | Metpuueckue VTI1bI ¢ BEpIINHOM Ha OKPY>KHOCTH. Y TJIBI C BEPILIMHOMN BHYTPH
COOTHOLICHUSA B KpYTe€ M BHE Kpyra. YToJl, oA KOTOPBIM BHUJECH JAHHBIA OTPE3OK.

YeTbIpexyroJbHUKH, BITMCAaHHbBIE B OKPY>KHOCTb.
IIponopuroHanbHble  OTPE3KM B Kpyre. 3ajgadyd  Ha
IIOCTPOEHUE.

3.11 | Merpuueckue ITponopuroHanbHbIe OTPE3KH B MIPSIMOYTOJIBHOM
COOTHOILICHMA B TpeyronbHuKe. Teopema Iludaropa. Ksaapatr croponsl,
TpPEeYroJbHUKE

JeKalled BHyTPH OCTPOro WIN TYNOTO YIila B TPEYTOJIbHUKE.
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Ne HaumenoBanue pasnena,

/0 | TeMbl JTUCIMITIIMHBI Conepxarnne sansTis
Teopema kocunycoB. Teopema cunycoB. @opmyia I'epoHa.
Pannycel BOMCaHHOW M ONMCAaHHON OKPYKHOCTEM.

3.12 | Pemenue tpeyronsHukoB | Tabmunbl ¢yHKIui. Pemenue TpeyroibHUKOB. OCHOBHBIC
dopmynbl.  PemieHne  mpsSMOYrOJbHBIX — TPEYTrOJILHUKOB.
Pemenne  KOCOYroibHBIX  TpPEYroJbHUKOB.  Pemienue
IIPAKTHUYECKUX 3aaHUM.

3.13 | IIpaBunbHbIE Brinykiibie MHOroyroiabHUKU. [IpaBuiibHbIE MHOTOYT OJIBHUKHY.

MHOT'OyTOJIbHUKH CoOOTHOIIICHHE MEXIy CTOPOHOW, paanmycoM U amoheMoil.
[Iepumerp M IIIOIIAAB IPABUIBLHOTO N-yroyibHUKA. PenieHue
MPAKTUYECKUX 3aJaHHH.
3.14 | JInuHa OKPYKHOCTH U Jnuna okpyxHoctu. [lmomaas kpyra u ero yactei.
TIoHIa/lb Kpyra

4 Cmepeomempus

4.1 | IlpssMble U MJIOCKOCTH B B3aumHoe pacrnosiokeHue JABYX IMpSIMBIX B IIPOCTPAHCTBE.
HIPOCTPAHCTBE B3auMHOEe pacnosoxkeHue NpsMOW JIMHUM W IUIOCKOCTH.

B3auMHoe pacnosnioxkeHue nByX IIockocTeil. (CBoiicTBa
NapajuleJbHBIX MPSAMBIX W IIockocTel. lleprnenaukynsp k
MI0CKOCTH. lleprneHauKynsp ¥ HaKIOHHBIE. YTOI MEXIY
MPSIMOY U TIOCKOCTBIO.

4.2 | Ilpuzma. Hunuanaps! u npusmel. [lapannenenunenst. O0beMbl PU3M U
Hapannenenumnen. muHApoB. [lnomans OOKOBOW IMOBEPXHOCTH  IMPHU3MBI.
Hunnunp [Inomans MOBEPXHOCTH HMIMHAPA. PelleHne MpakTUYeCKHuX

3aJaHuH.

4.3 | Ilupamuna. Konyc CaoiicTBa nupamuibl 1 KoHyca. O0beM nupaMubl U KOHYycA.

[Tnomans GOKOBOM MOBEPXHOCTH MPAaBUIBHOM MUPaMUABI U
KOHyca. Y CEUEHHBII KOHYC U yceueHHas nupamuaa. Penienue
IIPAKTUYECKUX 3aJaHUMH.

4.4 | HlapoBasi MOBEPXHOCTb. [Map u mapoBas moBepXxHOCTb. OObEM IIapa U €ro yacreil.

ap [Imomaaer moBepxHOCTH MmIapa U €€ yacted. Pemenue
MPAKTUYECKUX 3aJaHUI.
IIpoMexyTouHast aTTeCTalUs - HK3AMEH

4. Tlopsiniok oOUEHUBAHUSI YyCNeBaeMOCTH W cHOPMHUPOBAHHOCTH

KOMIIETEHIMH 00y4aromerocsi B TeKylel 1 MpPOMeKyTOYHOM aTTeCTALMH.

J7d  TONOXKUTENBHOW OLEHKU II0 PEe3yJbTaTaM OCBOCHHUS JUCHUILIMHBI

oOyuarolemMycss He0OXOJUMO BBITIOJHUTh BCE YCTAHOBJICHHBIE BHUABI Y4eOHOI

pabotel. OreHKa pe3ynbTaToB paboThl oOydaromerocs B Oamiax (MO0 BHUIAM)

npuBezcHa B Tabmuie 7.

Tabnuma 7 - banmmbHO-peUTUHTOBAs OTICHKA PE3YJIbTATOB Y4eOHOH paOOThI

obOyuaroruxcs 1o Bugam (bPC)
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VYyebnas CymMma |Bupsl u pedynbrarsl |OlI€HKA B aTTECTAllUU baubr
pabora (BubI) |0auioB |yuyeOHOM paboThI max
6 cemecTp
Tekymas 60 JleknmoHHbBIE 0,5 6aJi1a - nocemenue 1 8
yueOHas 3aHATUS (KOHCIEKT) |JIEKIMOHHOTO 3aHATHS
pabota B (16 3ansTHiD)
ceMecTpe [TpakTuyeckue 0,5 6aaaa - nmocemenue 1 32
(ITocemenue 3aHATUA (OTYET O MPAKTUYECKOT0 3aHSITUS
3aHSTUU 110 BBIIIOJIHEHUH o 1 6anya — nocentenne 1 3apaTus
pacnucaHuIo U MPaKTUYECKON U CYLIECTBEHHBIN BKJIAJ HA 3aHATUU
BBIIIOJIHEHUE pabortsr) (23 B paboTy Bcell rpymIb
3aJlaHui) 3aHSTHSA).
KoHTtposbHbIE 3a onny KP:
pabotsl (2 pabotel) |0T 0 10 4 6aT0B (BBITOJHEHO 20

MmeHee 51% 3ananuii)

oT 5 10 6 6a/1710B (BBIMOTHEHO 51-

67% 3ananuii)

ot 7 10 8 6a/1710B (BBIMOIHEHO 68 -

84% 3ananuii)

ot 9 10 10 6a/510B (BBITTOIHEHO 85 -

100% 3ananuii)
Hroro no tekyuieii padore B cemectpe (31 6a1i1 — moporoBoe 3HaYeHUE) 31- 60
[Tpomexyroun |40 YcTHBI onpoc 20 6aJ710B (TTOPOTOBOE 3HAUCHHE) 20-40
as aTTecTaius 40 6a/10B (MaKCHMAaIIbHOE
(9x3amen) 3HAYCHUE)
HTOro no npomMe;KyTo4Hoi aTTecTanuu (3K3aMeHy) 20-40

CymmapHasi oneHka no gucuuninte: Cymma 6ajuioB TeKyIed U MpoOMeXyTOYHOH aTTecTaluu

51 — 100 6aa10B

VYuebHas Cymma |Buabl v pe3ynbrathl |OleHKA B aTTeCTalluU bannel
pabora (Bubl) |0amwioB |yueOHOM paboThI max
7 cemecTp

Texymas 60 JlexninoHHbIE 0,5 0as1a — mocemenue 1 6
yueOHas 3aHATHUS (KOHCIIEKT) |JIEKIIMOHHOTO 3aHATUS
pabora B (12 3ansTmii)
cemecTpe [TpakTnueckue 0,5 6anaa - noceuenue 1 24
(ITocemenue 3aHATHA (OTYET O IIPAKTHYECKOTO 3aHATUSA
3aHATHUM 110 BBITIOJIHEHUU 1 6ann — nocemienue 1 3ausATUA U
pacrucaHuio u PaKTUYECKON CYIIIECTBEHHBIN BKJIA]l HA 3aHSATUH B
BBITIIOJIHEHUE pabortsr) (18 paboTy Bcell TpymbI
3aJJaHMi) 3aHATH).

KonTponbHbIe 3a onny KP:

pabotsl (2 pabotel) |0T 0 10 4 6ANI0OB (BBITOJTHEHO 20

MeHee 51% 3ananuii)

oT 5 10 6 6an710B (BBITTOTHEHO 51-
67% 3amaHuii)

ot 7 10 8 6a1710B (BBITIOTHEHO 68 -
84% 3amanmii)

ot 9 10 10 6a/1510B (BBITIOTHEHO 85 -
100% 3amanmii)
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Kypcogas pabora 5 6a/J10B (TIOPOTOBOE 3HAUCHUE) 5-10

10 6an10B (MakcUMaIbHOE

3HAYCHHE)
Hroro no Texymeii padore B cemectpe (31 611 — moporoBoe 3HaUCHHE) 31-60
[Tpomexxyroun (40 YcTHBIH onpoc 20 6asna (moporoBoe 3HaYCHUE) 20-40
as aTrecTanus 40 6a/10B (MaKCUMaJIbHOE
(ox3amen) 3HAYEHUE)
HToro mo npomMe:KyTo4HOM aTTecTaluu (IK3aMEHY) 20-40

CymmapHasi oueHka no gucuunjune: CymMma 0auioB TeKyIeld U MPOMEXKYTOUHOH aTTeCTaIlluu
51 — 100 6as10B

5. MarepuajibHO-TeXHHYECKOE, MPOrPaMMHOEe U Y4eOHO-MeTOAuYeCcKoe
odecreyeHue TUCHHNIHHBI

5.1 YueOHnas Jureparypa

OcHoBHas yyeOHas JuTeparypa

1. AmnronoB, B. WM. DneMenrtapHas MareMarhka JJisi IE€PBOKYPCHHKA
[DnexTpoHHBIHI pecypc] : yueOHoe mocodue / B. . Autonos, ®@. 1. Konenepuu. —
OnexTpoHHbIE TEKCTOBBIE NaHHble. — CankT-IlerepOypr : Jlans, 2013. — 102 c. —
Pexxum moctyna: http://e.lanbook.com/view/book/5701/

JlonoTHUTeIbHASL yYeOHAas JIuTepaTypa

1. Yynkos, I1. B. Ilpaktuueckue 3aHsITUS TIO 3JEMEHTApHOM MaTeMatuke (2-i
Kypc): yueOHoe nocodue / II. B. UynkoB. - DNeKTpOHHbIE TEKCTOBBIE JAaHHbBIEC. -
MockBa : ITpomeren, 2012. - 102 C. - Pexum  nmocryma:
http://biblioclub.ru/index.php?page=book_view&book id=213013

2. U'ynusn, b. 1. Maremartuka. ba3zoBblil Kypc [ DIeKTpOHHBIN pecypc] : yueOHUK
/' b. . Tynuss, P. fI. Xamugymiud. - 2-e u3f., nepepad. u J0mM. - DIEKTPOHHBIE
TEKCTOBBbIE naHHbIE. - MockBa : MO®OIIA, 2011. - 712 c¢. - Pexum npocrymna:
http://znanium.com/bookread2.php?book=451279

5.2 MaTepuaJbHO-TEXHUYECKOE U MPOrPaMMHOe o0ecrneueHune
AUCUHMILTHHBI

VY4eOHble 3aHATHUS MO0 AUCUUIUIMHE MPOBOAATCSA B yueOHbIX ayautopusx HOU
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KemI'V:

OnemeHTapHast
MaTeMaTHKa

216 Ayauropus METOAMKA MAaTEMaTHYECKOTO Pa3BHTUS U
o0yueHHs MaTeMaTuke YueOHast ayJUTOPHs [UIsl TPOBEIACHUS
3aHATHH JIEKIIHOHHOTO THIIA, CEMUHAPCKOTO (IIPAKTUIECKOTO)
TUMA, JUIA TPYNIOBBIX W WHIWBUAYATbHBIX KOHCYJIBTAIIHH,
TEKYILETr0 KOHTPOJIS U IPOMEKYTOYHOM aTTeCTalluu
Crnenmamm3upoBannas (ydeOHas) MeOenb: JAOCKa MeloBas,
kadenpa, CTONbI, CTYIbS

OOopynoBanue Uil NpPE3CHTAMM Y4EeOHOrO Marepuana:
JOCKa WHTCPAKTHUBHAs, KOMIIBIOTED IPENoJaBaTessl ¢
MOHHUTOPOM, IPOCKTOP, aKyCTUIECKask CHCTEMa, SKpaH
Hcnonb3yemoe mporpammuoe obecrneuenue: MS Windows
(Microsoft Imagine Premium 3 year mo CyOaHIIEH3HOHHOMY
moroBopy Ne 1212/KMP ot 12.12.2018 1. mo 12.12.2021 r.),
LibreOffice (cBOGOIHO pacmpocTpaHseMoe I10),
antuBupycuoe I10 ESET Endpoint Security, nuneH3us
NeEAV-0267348511 mo 30.12.2022 r.; Mozilla Firefox
(cBoboaHO pacmpoctpansiemoe I10), Google Chrome
(cBobOomHO pacmpoctpansemoe [10), Opera (cBobomHO
pacmpoctpansemoe  I1O), Foxit Reader (cBoGoaHO
pacnpoctpansemoe  [10), WinDjView  (cBoGomHO
pacnpoctpansemoe 110), Sunexc.bpaysep (oTedecTBeHHOE
cB0OOHO pacnpoctpansemoe [10).

WuTepneTt ¢ obecnedennem nocrymna B OMOC

654027, KemepoBckas
obnacte - Kysbacc, T.

HoBoky3Heuk, mp-KT
ITuonepckuid, n.13,
om. 1

303 KowmmetoTepHblii kiacc YueOHas ayguToOpus s
IPYIIOBBIX U MHAMBUAYAIbHBIX KOHCYJbTALUN, KypCOBOIO
IIPOEKTUPOBAHUS, TEKYILErO0 KOHTPOJS U IPOMEXYTOUHOU
aTTecTaluy (MyJIbTUMEIUIHAS )
CrnenmanmmsupoBannas (yueOHas) wmeOenb:
MapKep, CTOJIbI KOMIIBIOTEPHBIC, CTYJIbA
OOopymoBaHue s TPE3CHTAMH y4eOHOro MaTepuana:
HOYTOYK MpernojaBaress, SKpaH, IPOeKTOp

O6opynoBaHue: KOMIBbIOTEPBI ¢ MOHUTOpaMu — 11 miT.
Hcnonb3yemoe mporpammuoe obecreuenue: MSWindows
(MicrosoftlmaginePremium 3 year no cyOJIHIIEH3HOHHOMY
norosopy Ne 1212/KMP ot 12.12.2018 r. go 12.12.2021 r.),

JOoCKa MCII-

Sunexc.bpaysep (oTedecTBEHHOE CBOOOJTHO
pacnpocTpaHsemMoe I10),Firefox 14 (cBOOOIHO
pacnpocTpaHseMoe I10),0pera 12 (cBOOOIHO
pacrpocTpaHseMoe 110), LibreOffice (cBOOOIHO
pacnpoctpansemoe  I10), FoxitReader  (cBoGomHO
pacnpocTpaHsemMoe 110), AdobeReaderXIl(cBo6oaHO
pacrpocTpaHsemMoe [10),WinDjView(cBoOo1HO

pacmpoctpansemoe 110)
Untepner c obecnieyenuem goctyna B SMOC

654027, KemepoBckas
obnacte - Kysbacc, T.

HoBoky3Henk, mp-KT
ITuonepckuid, m.13,
TOM. 2

5.3. CoBpemeHHbIe npodeccuoHaIbHbIE 0a3bl JAHHBIX U HHGOPMALIMOHHbIE

ClIpaBOYHBIC CUCTEMBI.

IHepeuens CIIB u UCC no aucuuiuinxe

1. O6mepoccuiickuii MaTeMaTH4YeCKUid mopTai (MHGOpMaIlMOHHASI CUCTEMA) -
http://www.mathnet.ru/
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2. MnpopmannonHast cucrema « EqiHOE OKHO TOCTYIa K 00pa30BaTeIbHBIM
pecypcamy - http://www.window.edu.ru.

6 UHble cBegeHus U (WIH) MATEPUAJIBI.
6.1. IIpuMepHbIe TeMbl NUCbMEHHBIX Y4eOHBIX padoT

Kounrpoabnas padora Ne 1
Anzeopa u Inemenmapnsie hynkuyuu
BapuanT (oOpaszen)
1. Haitgure HOJI m HOK HeCKOJBKHX 4YMCEN, UCHOJIb3YsS HMX MHPEACTaBICHUE B
KaHoHU4eckou dopme: 297, 495, 693
2. Jlokaxkute, 4TO MPOU3BEJCHUE JIIOOBIX TPEX IMOCIENOBATEIbHBIX HATYPaIbHBIX
quceJ IeJINTCA Ha 6.
3. IlocTpoiite rpaduku AaHHBIX (YHKLIHUNA ¢ TOMOILBIO T€OMETPUYECKUX
npeoOpa3zoBaHuU:

1)y=1lg|2x| + 3; 2)y:2-sin(x+§).
4. Pemure ypaBHEHHS:

1) x*—2x* —x* -2x+1=0; 2) HZX_3|_X‘:X+2;

3) 3++2 221 +3%+1+\/+T—1 _ 4’ 4) m _ |g\/F |

5. Pemute HEepaBeHCTRA:

1) 22 -21.(05)** +2>0;  2) 0G0, (x" + X =2) > log, (X +3).

3) @—\/2x+1 >1

6. Pemmte cuctemMy ypaBHEHUI:

8
log, x-log, y =, {4x2—3xy—y2=0,
1) x—y=16. 2) 32x* —36xy +9y° =6.

KourpoJuabHast padora Ne 2
Tpuzonomempusn

Bapuant (oOpazerr)
1. ITocTpotite rpaduku GyHKITHIA:
1) y = tg(arctgx); 2) y = COSX — SinX.
2. BeiBenute popMyIibl CIIOKEHUS TPUTOHOMETPUIECKUX (DYHKITUA.
3. BeiBenute (GopMmyisibl pelieHHs ypaBHEHH COSX=a u CtgX=a. Paccmotpure
YacTHBIE CITyYau.
4. JIokaxuTe TOXKIECTBO U YHCIIOBbIC PABEHCTBA:
1) cosda +4cos2a +3=8cos’ & ; 2) 16sin10°-sin30°-sin50°-sin70° =1,
5. Beruucnure 6e3 Tabmauiy cos795°+sin1065 .
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6. Pemire ypaBHEeHUS:

1) (1+sin2x)=(cos3x+sin3x)’; 2) arcsin

X+ 2 \/§x

= 2arcsin —.
X+3 4

. 1
7. Beruucnure sin (arctg ZJ .

oo

. Pemmnre HEpaBeHCTBO (cost — %)(si n2x+ g] <0.

Konrpoabnas padora Ne 3
Ilnanumempusn
BapuanT (o0Opaszen)
Pajinyc OKpY>KHOCTH, BIIUCAHHOM B IIPaBHJIBHBINA TPEyrobHUK, paBeH /3 . Uepes
LEHTP OKPYKHOCTM MpOBEJEHA MNpsAMas, NapajuieJbHas OJHOM W3 CTOPOH
TpeyrosbHuKa. HalTh OTpe30K ATOM MNpSIMOM, 3aKJIIOUCHHBIM MEXAY IABYMs
JPYTUMHU CTOPOHAMU TPEYTOJbHUKA.
JlaH mapasuiesniorpaMm U HEnepeceKaromas ero npsimasi, apauiesibHast OTHOU 13
auaronaneu. Jlokazars, 4TO NpOJOJKEHUS TapaJIEIIbHBIX CTOPOH BBICEKAIOT HA
IIPSIMOM PaBHBIE OTPE3KHU.
Xopna AB u aBa paauyca OA u OB 06pa3ytoT TpeyroasHuk AOB. KacatenbHas
K okpyxHocth CD mnapamiensHa xopae AB u mepecekaeT NpOaOJKEHUS
pamuycoB O4 u OB B Toukax C u D. Haittu nmuay CD, eciu O4 = OB =R =43
,a ZBOA = 60°.
B mapannenorpamme ABCD touku E, P, K, M — cepenunsl ctopoH AB, BC, CD,
DA. Otpe3ku BK u DE nepecekarot otpe3ku AP u CM B toukax X, Ou H, T
COOTBETCTBEHHO. [[oka3aTk, yto XOHT — napasienorpamm.
N3 Touku A4, B3ATON Ha OKPY>KHOCTH, TpoBeAEHbI Auametp A8 = 10 cM u xopaa
AC. V3 Toukn B mNpoBeNEeHbl K XOpAE MNEPHECHAMKYISp UIMHOM 6 cM u
KacaTesbHasl, IepeceKarolas npoaosbkeHue xopasl B Touke D. Haiitu nuny
KacaTeJIbHOM.
JlokazaTb, 4TO €ClIM 4YeThIpE BEPIIMHBI OJHOIO NapajuieJorpaMma JexKaT
COOTBETCTBEHHO HA YETBIPEX CTOPOHAX JIPYroro IMapajulesiorpamma, TO TOUYKH
MIEPECEUEHUS] UX TNAaroHajIel COBIIAA0T.

KonTpoabnas padora Ne 4
Cmepeomempus
Bapuant (oOpaserr)
B ocHOBaHMM NpsIMOI IPU3MBI JIEXKUT TpeyTroJdbHUK ABC, B koTopoM AB =BC =
= a, ZABC = 90°. Beicora npusmsl 2a. Touku P, M, N — cepenunsl pebep BB;,
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CCi, AC. Tloctpouth cedeHue npu3Mbl IockocThio PMN. Halitu miomnians
MOJTYYMBILIETOCA CEUCHMUSI.

B map Bnucan koHyc, IUIOHIaJb OCEBOIO CEUYEHMs] KOTOPOIO paBHA S, a yroi
MEXJ1y BBICOTOM U 0Opasytoieit paBeH o. Haiitu o0bem miapa.

B map paanyca R BmmcaH KOHYC, a B 3TOT KOHYC BIIMCAaH PaBHOCTOPOHHUM
nuinuHAp. Haiity mmomans moaHoM MOBEPXHOCTH LMWIMHAPA, €CJIU YTOJ MEXIY
oOpa3ylolel KoHyca U MIIOCKOCTBIO €r0 OCHOBAHUS PaBeH 0.

Han xy6 ABCDA1B1C1D;1. Ctopona xy6a paBHa a. Touka N — cepenuna pedpa
CD. Touka P npunamiexut pedpy AB u AP : AB =1 : 3. Iloctpouth ceueHue
Ky0Oa miockocThio A1PN. HaliTu moma s moJiy4uBIIETOCs: CEYCHUS.

HaiiTy mIomas IMaroHalbHOrO ceueHus Kyba, 00beM KOTOPOTO PaBEH 4+/2 .
OTHoI1lIEHHE BBICOTHI KOHYCA K PaJIMyCy OMKMCAHHOIO OKOJIO HETrO 1Iapa paBHO (.
Haiitu oTHOIIEHHE 00BEMa KOHYca K 00beMy I1apa.

TeMmbl KypcoBBIX padot (7 cemecmp)

. BeKTOpHBIN METO1 peLIeHUs INIAHUMETPUIECKUX 3a1a4

. BEeKTOpHBIN METOI B CTEPEOMETPUH

. CuMMeTpus B TEOMETPHUM U TPUPOAE

. TpeyronpHuku. MeTpudyeckre COOTHOIEHNS B TPEYTOJIbHUKE.

. 3aja4M Ha TOCTPOCHUE LIUPKYJIEM U JIMHEHKOM.

. [IpaBUIbHBIE MHOTOTPAHHUKH.

. KoopinHaTHbBIM METOA B IPOCTPAHCTBE B MATEMATHUKE

. HBepcus u €€ NpUMEHEHUE K PELICHUIO 3a/1a4 3JIEMEHTAPHON F€OMETPUU
. CuMMeTpUH NpaBUIbHBIX MHOTOIPAHHUKOB.

[Iprumenenne MeToa KOOPAUHAT K DJIEMEHTAPHOW MATEMATHUKE.
BrniucanHble 1 OnTMCaHHBIE MHOTOYTOJIbHUKHU

['eomeTpuueckne nocTpoeHus.

MHOrorpaHHHMKHY B Kypce MaTEMAaTHKU CPEAHEN IKOJIBI.

Tena BpaleHus B Kypce MaTeMaTUKU CPETHEN IIKOJIBI.

JIBM>KEHHE U paBEHCTBO T€OMETpUYECKUX puryp.

['eomeTpuueckue npeodpazoBaHus Ha MJIOCKOCTH B Kypce MaTEMaTHUKU

CpPEIIHEN IIKOJIBI.

17,
18.
19.
20.

YeThIpexyroJbHUKU B CPEIHEN IIKOJIE.

TpeyrojJbHUKH, UX BUJIBI U DJIEMEHTHI.

N3yuenue miom@aam B Kypce reOMETPUM CPEIHEN LIKOJIbI.
Nzyuenne oObeMa B Kypce T€OMETPUHN CPETHEH IKOIbI.
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6.2. IlpumepHbIe BONPOCHI U 3aaHus / 321a4M IJIS1 IPOMEKYTOYHOM

arrecranmun

Tabmuma 8 — [IpumepHbIe TEOPETUUECKHIE BOMIPOCH U IPAKTUICCKUE 3a/1a9H K

IK3aMEHY

Pa3nensl u TeMEI

[IpumepHbie
TEOPETHUUECKUE BOMPOCHI

[IpumepHBbIe paKTUYECKHE 3a1a41

6 cemecTp

1. Anzeopa u Inemenmapnvie ynkyuu

1.1 JlelicTBUTENbHBIC
yucaa. Ctenenu u
KOpHU

1. HarypanpHbie yncna.
[IpocTeie U cocTaBHBIE
yucina. 2. [IpuzHaku

nenumoct. HOJl u HOK.

3. Llenbie unca.
PanmonannHBIC YKCa.
JlelicTBUTENIbHBIC YHCIIA.
IIpencrasienue
palMOHAIBHBIX YUCET
JECATHIHBIMH IPOOSMHU.
4. Yucaosas oChb.
Koopaunarsl.

5. Crenenu. CrtemneHu ¢
HaTypaJbHBIMHU,
palMOHAIbHBIMHU,
JNEUCTBUTEIEHBIMU
mokazarenssmu. CBoiicTBa
CTCIICHEH.

6. Kopau. Anroputm
W3BJICUCHUSI KBAJIPATHOTO

1. Haiitu HOJI uucen: a) 48 u 54; 6)
245,105 u 441.

2. YUemy paBHHI 1IeJIbIC U APOOHBIC
yactu yucen: a) 17/3; 6) -22/5.

3. Jlana Touka A(2; -3). Yka3zarb
KOOPJIMHATHI TOUEK, CUMMETPUYHBIX C 4
OoTHOcUTeNbHO ocu Ox, ocu Oy, Hayana
KOOpJIUHAT.

4. Vipocruts V33V95/81.

272.53-107*

6. BorunciauTh KBaJpaTHbIM KOPEHb U3
yucna V2753 ¢ tounocteio mo 0,01.

5. Beruncinuthb

8. bunom HerotoHa.
9. UppannonanbHbIe

KOPHSI.

1.2 ToxxnectBennble | /. PammonanbHbie 1. Pa3noxxuth Ha MHOXKUTENH

npeoOpa3oBaHus anreOpanyeckue x2+xy+x—y—2/
BhIpaxeHus. DOpMyITbI 2. PackpbITh CKOOKH B BBIpQXKEHUU
COKpAILEHHOTO (5x% + 4x — 3)2.
YMHOXEHHUS. 3. OcBoboOaUTHCS OT

WPPaIMOHAILHOCTH B 3HAMEHATEIIC
2a — 1

anreOpanyecKue m
BBIPKCHUSI.

1.3 Jlorapudmsi 10. JIorapudmsi 1o 1. Beipaszuts B Buje orapudma no
HIPOU3BOJIEHOMY ocHoBanmio 2: log, a + logg Va +
ocHoBanuto. CBolicTBa . logs 8
TorapudMos. 2. Haiitu logg 54 2,7.
11. JlecaTuunbie
JorapuQmal.

1.4 ®ynkuuu u
rpaduxu

12. Onpenenenune

¢byukun. ['padux
byHKIMU. DIeMeHTapHOoe

1. IToctpouts rpaduk GyHKIUN
1

Y=
2. [Toctpouts rpaduk GyHKIUN
y = [x? + 5|x| + 6].
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HCCIIEJOBAaHHE TIOBEICHHS
byHKINN.

13. CnoxHas QyHKITHSI.
OO6partHas (pyHKIHA.

14. DnemenTapHbie
GyHKIIUH, UX
UCCIIEeJOBAaHHE.

15. [Ipeobpa3oBanue

rpaduKoB.

3. [TocTpouts rpaduk GyHKIUN
y =x?—6x+ 1.

4. IToctpouts rpaduk GyHKIUN
y=2*+1.

1.5 YpaBuenus

16. YpaBuenue. Kopuu
ypaBHeHUA. PaBHOCHIIbHBIE
ypaBHeHUsA. CUCTEMBI
ypaBHeHuH. ['paduueckoe
pelIeHue YpaBHEHUI.

17. AnrebGpanueckue
YpaBHEHUS C OJHOU
HeusBecTHOU. KBagpaTHbie
ypaBHeHUsA. POpMyIIbI
Buera. Paznoxenue
KBaJIPATHOTO TPEXWICHA HA
MHO>KUTEJH.

18. Cucrembl
anreOpanvdecKux
YpaBHEHUM.

19. UppanmonanbHbIC
YPaBHEHHUS U METOJIBI UX
pelIeHusl.

20. YpaBHeHus,
coJieprKale MOayib, U
METOJTbI UX PEIICHHUS.

21. TlokazaTenbHbIe
YPaBHEHUS U METOJIBI UX
pelIeHusl.

22. Jlorapugmmuueckue
YpaBHEHUS U METOJIBI UX
pEIICHUS.

x3-27
x-3

= 27.

1. Pemuts ypaBHEHHE
2. Pemuth ypaBHEHHE
19) ¥/15+2x +¥/13—2x = 4.
3. Pemuth ypaBHEHUE
4%/81-12%/36+9316 =0.

4. Peuth ypaBHEHUE

5 6) -5

5. Haiftu HanGomnpiire KOpHU

lg(x* —x) =1—1g5.
6. Pemuth ypaBHEeHHE
log, (\/§(Zx - 1)) =
7. Pemuuth ypaBHEHUE

|x + 3| —|5—2x| =2 — 3x.

1
logs 4’

1.6 HepaBeHcTBa

23. Anrebpaunueckue
HepaBeHcTBa. CBOMCTBA
HEPABEHCTB.

24. MHOXeCTBO pelIeHHH
HEPABEHCTBA.
PaBHOCHIIBHBIE
HEPABEHCTBA.
['padmueckoe pemieHue
HEPABEHCTB.

25. JIunennbie
HepaBeHcTBa. CHCTEMBI
JIMHEWHBIX HEPABEHCTB.
26. MeToap! pemeHus
MppalMOHATIbHBIX
HEPABEHCTB.

1. Pemmth HEPABEHCTBO U yKa3aTh
HaMMEHBIIEE 1IEJI0€ MOJIOKUTENEHOE
peleHue

[2x — 1] + [x — 3| < 4.

2. PeuTh HEPaBEHCTBO

N2x% —18x+16 < x—4 .

3. Pemnth HEpaBEHCTBO

VX2 =3x+1>x+1.

4. Pemuth HEPABEHCTBO

8-2%"73% < (0,5)71.

5. Pemuth HepaBeHCTBO
log,_1(4—x) <1

6. Haiiti HanbosIblIlee 3HAUYEHHUE X,
YAOBJIETBOPSIONINE HEPABEHCTBY
[g23%~1 — [g2**2 < lg4.
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27. MeToabl permieHust
MOKa3aTeJIbHbIX
HEPaBEHCTB.

28. Metoapl peLeHus
Jorapu(MUIECKUX
HEPaBEHCTB.

2. Tpuzonomempusn

2.1

29. TpuroHoMeTpudecKue

1. Berunciauts

Tpuronomerpuyeckue | GyHKIIUH POU3BOJIBHOTO

byHKLIUY yria yria. CooTHoIeHus (S i n& —co 313”] sin(2,57)
MEXKLY 4 4
TPUTOHOMETPUUECCKUMU 251
(GYHKIHUSIME OJTHOTO U TOTO CO{_ 3}
Ke yriia.
30. YerHocTh, HEUeTHOCTH | 2. JlOKa3aTh paBEHCTBO
H IEPHOAMYHOCTD 5c0520° —4sin110’ 1
TPHTOHOMETPHHECKHX 05340 =
(ymxrmi. 3. BblYMCIUTh 3HAYCHHE BBIPAKCHUS
31. ®opmynbl " 1
NpHBEICHHA. sin“a, ecau cos 2a = "
MHEMOHHYECKOE MPaBHUIIO.

2.2 32. Tpuronomerpuyeckue | 1. [Toctpouts rpaduk pyHKIMNA

Tpuronomerpuveckue | GyHKIIUU YUCIOBOTO

(GYHKIIMN 9HCIOBOTO
apryMeHTa u ux
rpaduxu

aprymenTa. O6mnactu
olpeneneHus 1 obaactu
W3MEHEHUS 3HAYCHUN
TPUTOHOMETPUUYECKUX
GyHKIHIA.

33. I'paduku
TPUTOHOMETPHUYECKIX
¢bynkuuit. Ix mocrpoenue
U IpeoOpa3zoBaHue.

. T
=3sin{ x——|.
Y [ GJ

[To rpaduky HaiitTu: a) 061acTh
3Ha4YeHUH PYHKIUH; 0) MPOMEKYTKH
BO3pacTaHus U yObIBaHUS (PYHKIIUH.
2.ITocTpouts rpaduk GyHKINU: a)

y =tg (7 —x);6) y=|ctgx|.

2.3 TIpeobpazoBanue
TPUTOHOMETPUUECKUX
BBIPAKCHUI

34. ®opMyIIbl CIOKEHUS U
BBIYUTAHUS.

35. ®opmybl IS
JIBOMHOTO W TTOJIOBUHHOTO
aprymenTa. 36.
[IpeoOpa3zoBanue B cyMmy
BBIPAKCHU.
[IpeoOpazoBanue cymMm B
NIPOU3BEICHNUE.

37. TIpeoOpa3zoBanue
HEKOTOPBIX BBIPAKEHUN B
MIPOM3BEACHUS C TOMOIIBIO
BBEJICHUS
BCIIOMOTATEIILHOTO
apryMeHTa.

1. YopocTuTts BbIpakeHuE
sin(3x + 2y)cos(x +2y) —

—sin(x + 2y)cos(3x +2y)
tga —ctga
Sina + Cosa

2. Berancaurtn , €CIIH

sina—cosa =-1,2.

3. 3ammcath B BUJC MPOU3BEICHUS
sin 13° +sin 15° +sin 17°.

2.4 ObpaTHbIe
TPUTOHOMETPUUECKUE

GbyHKIMH B BX
rpaduxu

38. O6paTHbBIE
TPUTOHOMETPUUYECKHE
¢bynkun. Ux rpapuku.
39. Onepanuu Hajq
00paTHBIMU

1. Beruncnuts:

. ( . 1]
a) sin arcsmE :
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TPUTOHOMETPUIECKUMU
GyHKIUSIMU.

0) sir(arcsir(— EJ .
2

2. HailiTu Bce yribl @, 1J1s KaXJ0To U3
KOTOPBIX:
a)tga=0; 0)tga =1,

B) igar=-1; 1) tga =+/3.

2.5 40. YpaBHeHwus, 1. Pemuuth ypaBHEHUE
TpuronomeTpuueckue | pa3perieHHbIe sinx+5cosx =0.
YpaBHEHUS OTHOCHUTEJIBHO OJHOM U3 2. Pemuth ypaBHEHHS M HATH KOPHH,
TPUTOHOMETPHUYECKUX pacroyiokeHHbIE Ha 3aJaHHOM
GbyHKIHA. POMEXKYTKE:
x 1
41. CPOCOG TPUBE/ICHUS K | 5 cost = —= ma [—360°; 0°).
OJIHOM KLU OJHOTO U .
A (ymxn a 3. Pemnth ypaBHEeHUS U HAITH KOPHH,
TOTO € apryMeHTa.
pacIioyioKeHHbIE Ha 3aJaHHOM
42. Penrenue ¢ IIOMOLIBIO ]
HUBEPCAJIbHON HPON/EAYTIE:
Y 3 2sin22x — 1 =0 na (0% 45°)
TPUTOHOMETPHYECKON
4. Peuth ypaBHEHHE
MIOJICTAHOBKH. . . .
43. Beentenuie SinX+2sin2x+sin3x =0
BCIIOMOTaTeJIbHOTO 5. Pemmnts ypaBHeHne
apryMeHTa. 1+ \/5 .
44. Pemrere COS 2X = — (cos x +sin x)
TPHTOHOMCETPHHACCKHX 6. Pemuth ypaBHEHHE
ypaBHEHHIA
npeoOpazoBaHrueM sin (2 X — 3) _ V2
IIPOU3BEACHUS B CYMMY 2
WJIH Pa3HOCTb.
45. Pemienue cucrem
TPUTOHOMETPHUYECKHUX
YpaBHEHUM.
2.6 46. Cioco0Ob! U paBuiia 1. Pemuts HepaBEeHCTBO
TpuronomeTpryeckue | pemeHus 2sin? x — 24/3sinxcosx <1++/3
HEpaBEHCTBA TPUTOHOMETPHUYECKHUX 2. PeluTh HepaBeHCTRA:
HCPABCHCTB. a) 2cos?®x — sinx > 1;

47. TpuroHoMeTpuyecKue
HEpPaBEHCTBA, CBOJISAIINECS
K IIPOCTEHLINM.

6)sin?x — 3sinx cos x + +2cos?x <
0.

7 cemecTp

3. Ilnanumempusn

3.1 OcHOBHBIE 1. Touxka, npsivast, | 1. Kaxoil yron cocraBisger yacoBas u
noHsAtuA. 3mepenne | miaockocts. @urypel W | MUHYTHas cTpenku B 15 gyacoB 20 MuH.?
rEOMETPUYECKUX Tema. 2. Hna yrnoB B 1,86 paagmana, 3,07
BEJIMYUH 2. W3mepenue | paquaHa HamucaTh  BBIp@XEHUS B

T€OMETPUYECKUX BEIMUYUH. | IPagyCHOM Mepe.

3.2 3. llepnenmukymsip wu | 1. YUepes Touky A4, HE JEKaIIylO Ha
IlepneHIuKyNApHBIE | HAKJIOHHBIE. CBoliCTBO | IPSIMOM @, TIPOBEAEHBI TPU MPSIMBIE,

U TapaJuieIbHble
psiMble

MEePIEHIUKYIISIPA,
IIPOBEJCHHOIO K OTPE3KY B
€ro CepearHe.

nepecekarnme npsmyro a. Jlokaxure,
YTO II0 KpaWHEW Mepe IBe U3 HUX He
MIEPIEHUKYISIPHBI K IPSIMOH a.
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4. [TapamensHbIe PSMBIC.
IlepnengukynspHsie
npsiMbIE.

2. B tpeyronpauke ABC yron A paBeH
40°, a yron BCE, cMeXHBI C yrioMm
ACB, paBeH 80°. Jlokaxure, 4TO
ouccektpuca yria BCE mapaiienbHa
npsiMon AB.

3.3 'eomeTpuueckue
MecTa TOYCK.
OKpy>XHOCTb

5. T'eomerpuueckue mecta

TOYEK. CBoiICTBO
OMCCEKTPUCHI yria.
6. OKpY>XHOCTb.

KacarenpHas u cexkymas.
Xopna u nuametp. Cekrop
U CErMEHT.

7. B3anmuoe
pacroJioKeHue JBYX
OKPYKHOCTEH.

1. HaiiTu reomeTpuieckoe MECTO TOUEK,
yIaJeHHBIX OT JaHHOW OKPY>KHOCTU Ha
3a/laHHOE paccrosinue (Gepercs
KpaTuaiiiee paccrosinue). McciaenoBath
pelleHre 3aJadd B 3aBUCHUMOCTH OT
3a[IaHHOTO PACCTOSIHUSI M BEIMYUHBI
paanyca OKpy>KHOCTH.

2. Iloctpouth yroiyi, paBHBIM OJHOMH
YETBEPTHU IPSIMOIO yIia.

3. TlocTpouTh reoOMETpUYECcKOe MECTO
TOYEK, PpaBHOYJAJIEHHbIX OT JIBYX
JTAHHBIX MMAPAIJICIbHBIX MPSIMBIX.

3.4 TpeyronpHuku

8. Croponsl U
TPEYrOJIbHUKA.
buccexTpucsl
TpeyrojabHuKa. MenuaHsl U
BBICOTHI.

YIJIBI

9. PaBHOOeIpeHHbIC
TpeyroiabHuku. CBOMCTBA.
10. [IpssmoyronbHbIE

TpeyrojabHuku. CBOMCTBA.

1. ITocTpouTh TPEYroJbHUK IO CTOPOHE
AB, mennane BM u yriny A. CkoibKO
peuIeHui uMeeT 3a1aqa.

2. [Toctpouthb paBHOOEAPECHHBIN
TPEYTrOJILHUK 110 OCHOBAaHHIO D 1 BhicOoTE
ha.

3. [Toctpouts IPSIMOYTOJIBHBII
TPEYrojJbHUK 10 KaTeTy U MeJHaHe,
JIEJISIIIEN ero noIosiam.

3.5
[Tapannenorpammsel

11.  YerbIpexyroibHUKH.
[TapaymenorpaMmm  u  €ro
CBOMCTBA.

12. [TpstMOYTOJIBHUK.
Pom6. KBanpar.

1. Jloka3zaTh, 4YTO NapaJLICIOrPaMM,
HMMEIOIINI paBHBIE BHICOTHI — pOMO.

2. TlokazaTh, 4YTO cepeAWHBI CTOPOH
pomba CITyXKaT BEpIIMHAMU
NPSIMOYTOJIbHUKA, & CEpeANHBI CTOPOH
MPSIMOYTOJIbHMKA — BEPIIMHAMU poMOa.

3.6 Tpaneuus

13. Tpaneuus.
JIMHUS TPaneluH.
14. [lenenne otTpe3ka Ha
paBHBIE YaCTH.

Cpennsis

1. ITocTpouth paBHOOOKYIO TpAMEIHIO
10 JIBYM OCHOBaHUSIM U YLy TIpH
00JIBIIIOM OCHOBaHUH.

2. bokoBasg cTOpoHa paBHOOOKOI
Tpameuuu paBHa 5 cM, CPEIHss TUHUS —
7 cM. Uemy paBeH nepuMeTp Tpaneuun?

3.7 Ilnomann
TPEYrOJIbHUKOB U
YETBIPEXYTOJILHUKOB

15. IImomane
napasuieNiorpaMma.

16. ITnomans
TpeyroJbHUKA.

17. Ilnomanp Tpanenuu.

1. Halitu mmomanp mapajuieriorpaMma
CO cTOpoHaMH 14 1 6 ¥ OCTPBIM YIJIOM
30°.

2. IInomans Tpeyronsauka ABC paBHa
S. Cropona ero AB pa3jeneHa TOUKOH P
B OTHOIIICHUH

AP : PB = ', cropoHa BC pa3zneneHa
TOUKOW Q B OTHOIIICHUH

BQ QC = 1/3. Haiitu mromanb
TpeyrompHuka BPQ, orcedeHHoro or
JAHHOTO TPEyroJibHUKa oTpe3koM PQ.
3. CpenHss IMHUS Tpanenuu pa3ouBaer
e Ha J]Be Tpareuuu, IIoMa Il KOTOPBIX
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oTHOCsTCS, Kak 2 : 1. Uemy paBHO
OTHOILIEHWE OCHOBaHUU Tparneuunu?

3.8 [TomoOue
TCOMETPUUYECKUX

duryp

18. IIponopunoHagbHBIC
OTPE3KH.

19. CpolicTBa OHCCEKTpHC
BHYTPEHHETO U BHEIIHETO
YIJIOB TPEYrOJbHHKA.

1. Ilepumerp TpeyroibHUKa paBeH 32.
buccekrpuca yrna 4 nenur cropony BC
Ha 4yacTu, paBHble 5 1 3. HaliTu niuHbI
CTOpPOH TPEYTOJbHUKA.

2. OcHoBaHue PaBHOOEAPEHHOTO
TPEYroJdbHUKAa paBHO a, OOKOBas
cropona b. Haiitu mouHy oOTpesKa,
COC/IMHSIONIETO TOYKH TEpeceueHus
OHCCEeKTpUC  YIJIOB  OCHOBAaHHUS  C
OOKOBBIMH CTOPOHAMHU.

3.9 ITonoGHOE
npeoOpa3oBaHue
¢buryp (roMmoTeTus).

20. Ornpenenenue
TOMOTETUYHBIX ¢buryp.
CaoiicTBa nmpeodpazoBaHus
IO 00MSI.

21. TlomoGuble QUTYpHI.
[lepumeTpsl W TUIOIIAAH
MOI00HBIX TPEYTOJIbHUKOB.

1. BoiOpars ¢urypy, 1neHTp noaoowus, u
MOCTPOUTH burypy, MOTI00HYIO
BBIOpAaHHOM C KO PHUITMEHTOM MTOA00US
k=2/3.

2. B pannmiii  TpeyronbHuk ABC
BITMCATh KBAJpaT TakK, YTOOBI OJHA €ro
CTOpOHa Jexana Ha cTopoHe BC
TPEYrOJbHUKA, a JIBE€  BEPIIUHBI
HAXOJWJIMCh Ha JBYX JIPYTUX CTOPOHAX
TPEYTrOJIbHUKA.

3.10 Metpuueckue
COOTHOIIICHUS B KpyTe

22. Vel u
HPONOPIMOHAJIBHBIC
OTpE3KH B Kpyre.

23.  YeThIpexyrojbHHUKH,
BIIMCAHHBIC B OKPYXXHOCTb,
OIMCAaHHBIE OKOJIO
OKPYXXHOCTH.

1. Hdyra coxmepxut 40°. Tlom kakum
YIJIOM BUJIHA U3 €€ TOUEK CTATHBAIOIIAS
eé xopna?

2. OmpenenuTh yrojl NpH BEpLIMHE
paBHOOEAPEHHOTO  TPEYroJIbHUKA, Y
KOTOPOTO CyMMa OCHOBAaHUS U BBICOTHI,
NPOBEICHHOW K OCHOBaHUIO, paBHA
JMaMEeTPy OMUCAHHOTO KpyTa.

3.11 Metpuueckue
COOTHOIIEHUS B
TPEYrOJIbHUKE

24.  IlpomopuuoHanbHbIe
OTpE3KH B MPSIMOYrOJIbHOM
TPEYrOJIbHUKE.

25. Teopema ITudaropa.
26. TeopeMa KOCHUHYCOB.
27. Teopema CHHYCOB.

28. ®opmyna ['epona.

29. Paaunycel BOMCAaHHON U
OIMCAaHHOU OKPYKHOCTEH.

l. Bricora IPSIMOYTOJIBHOTO
TPEYroJbHUKA, MIPOBEICHHAS u3
BEpIIMHBl  [PSAMOro  yrijaa, JEJUT

TUIOTEeHY3y B oTHoumeHuu 2:3. Haittu
OTHOILLICHHE KaXIOro M3 KaTeToB K
THIIOTEeHY3E.

2. CTOpOHBI TpeyroJbHHMKa paBHbI 13,
14, 15. Haiitu npoekuuio Kaxaod u3
HUX Ha JIB€ OCTaJIbHbBIE.

3. N3BecTHbI JIBE CTOPOHBI
TpeyronbpHuKa a = 10, ¢ = 6 u Menuana

mpb = 7. HailiTu TpeTrbio CTOPOHY
TPEYTrOJIbHUKA.

4. OcHoBaHus paBHOOEPEHHON
Tparneuuy, OIMCAaHHOU OKOJIO

OKpY)KHOCTH, paBHbl a u b. Haiitn
pagnyc OKpy>KHOCTH.

5. Jlaubl 1BE CTOPOHBI TPEyToJIbHHUKA b =
5, C =4 u yron Mexy HUMU 30°. Haiiru
paanycbl BIUCAHHOM W OMNUCAHHOMU
OKPYKHOCTEH.
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6. VI3BeCTHBI CTOPOHBI TPEYTrOJIbHUKA 4,
b, c. Yemy paBHBI OTPE3KH, HA KOTOPbIC
OHM pa30MBAIOTCS TOYKAMHU KacaHUs
BIMCAHHOW OKPYKHOCTU CO CTOPOHAMHU
TpPEyroJbHUKa?

3.12 Pemenune
TPEYrOJIbHUKOB

30. Tabmuubl QyHKIMIA.
Pemienue TpeyroibHUKOB.

1. Haiitu ocTpsiii yron x mo tabiumam
Bpanuca, ecnu u3BecTHO, uTO g Sinx =

CBojaka OCHOBHBIX | = 1,5430.
bopmyL. 2. Pemnts IIPSIMOYTOJIBHBIN
31. Peuienue | TpeyroibHUK M0 yKa3aHHBIM JaHHBIM (@,
MIPSIMOYTOJIBHBIX b — kareTsl, ¢ — runoreny3a): a = 19,7,
TPEYrOJIbBHUKOB. A = 52°  wucronmp3zys — Tabmmisl
32. Pemenue | puronoMerprueckux GpyHKIUH.
KOCOYTOJIbHBIX 3. Pemuth TpeyroibHUK M0 YKa3aHHBIM
TPEYrOJIbHUKOB. nauabiM: a = 30, 4 = 18°u B = 46°.

3.13 I[IpaBuibHBIE 33. Boinykneie | 1. Iloctpouts  mpaBuibHble — 12-

MHOTOYTOJIbHUKH MHOTOYTOJIbHUKH. YrOJNbHUKH, BIUCAHHBIE B JaHHYIO
[TpaBusibHBIE OKPY’KHOCTb M OIIMCAaHHbIE BOKPYT HEE.
MHOTOYTOJIbHUKH. 2. BblYMCANTD OTHONIICHHE TUIOIIAAN
34. Ilepumerp U MIIOLIA/b | BIMCAHHOTO N-YrOJIBHUKA K IUIOLIAAU
NPaBUIBHOTO N-yrOJbHUKA. | ONMCAHHOTO N-yrojbHHUKA mpu N = 3, 4,

6.
3.14 Inuna 35. JlnnHa OKpY>KHOCTH. 1. Xopma  OKpyXHOCTH  JIE€IUT

OKPYXHOCTH H
IJIOLIa/1b Kpyra

36. Ilmomans kpyra u ero
JacTeH.

NEPIECHIUKYJSAPHBIA K HEH paauyc
nomnonam, Jnuna e€ pasua 10 cm. Haiitu
JUIMHY AYr ¥ IUIOLaJHA CErMEHTOB, Ha
KOTOpbIE OHa pa30MBaeT OKPYKHOCTh U
KpYT.

2. JlBe KacaTenbHblE K OKPYXHOCTU
pamguyca R mepecekaroTcs Moja yriom
45°.  Haiitu mmomans  GUIYpHL
OTPaHUYEHHONM MMHU U MEHBIIEH IYyrou
OKPY’)KHOCTH, COCIUHSIONIEH  TOYKH
KacaHusl.

4. Cmepeomempusn

4.1 Ilpsmsble u
IJIOCKOCTH B

37. Bsanmuoe
pacrooKeHUEe TPSIMBIX U

1. Haxnonnas niouasl 10 obpasyer c
miockocTeio yrom 30°. Kakoit yrom

IIPOCTPAHCTBE IJIOCKOCTEM. o0pa3yeT C IUIOCKOCThIO HAaKJIOHHA,
[lepnenAuKyISIPHOCTD MIPOBEACHHAs U3 TOM K€ TOYKH, €CIIH €€
IPSAMBIX U IIJIOCKOCTEM. JuiiHa paHa 207
38. JIByrpannbie u | 2. U3 HexkoTopoil TOYKHU IUIOCKOCTH
MHOT'OTPaHHbIE YIJIBI. MPOBEICHBI JBa Jiyya, 0Opa3ymolux ¢
IIOCKOCTBIO YIIbI, paBHbie 30°, a MexTy
uumu yron B 60°. Haifti yrom Mexy ux
MIPOEKIMSIMH Ha TJIOCKOCTb.
4.2 ITpusma. 39. Hunmuuapel u npu3mel. | 1. Jlmaronamu  OOKOBBIX — IpaHei
[Tapannenenunen. HNx o0bemMBbl U IUIOIIAAM | IPSIMOYTOJIBHOIO napajjienenunesa
Hunuanp MIOBEPXHOCTEHN. HAKJIOHEHbl K IUIOCKOCTH OCHOBAHHUS
40. [Tapannenenunesasl. | HOJ yrilaMd, COOTBETCTBEHHO PaBHBIMU
O6Bvem u wiomans | ¢ ¥ f. Haiitu yrom HakioHa K TOW Ke
MOBEPXHOCTH. IJI0OCKOCTH JuaroHaiu
napajuleJIenunesaa.
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2. B nmpaBwibHON IIECTHYTOJBHON
IIPU3ME YepE3 CTOPOHY OCHOBAHUS AB =

a TpOoBelIeHbl JBa  ce4eHus: 1)
coJieprkaliee MIPOTUBOTIOJIOKHYIO
CTOPOHY BEpPXHEro OCHOBaHUs, 2)
coJieprkaliee HEHTP BEPXHETO

ocHoBaHus. [Ipu kakoil BbICOTE NPU3MBI
YIOJl MEXAY IUIOCKOCTSIMH CEYCHUH
UMeeT HauOOJbIIYI0 BEIUYUHY U YEMY
OH paBEH B 3TOM cilyyae?

4.3 Ilupamuna. Konyc

41. CpolicTBa TUpaMUIbI U
KoHyca. O0beM MHUpaMHIbI
U  koHyca. [lnomanp
00KOBOI IIOBEPXHOCTHU
NpPaBUWIBHON THPaMUAbl U
KOHYCa

42. VYceyeHHBI KOHYC H
yCEUYCHHAs! TMPaMHJIA.

1. B nmpaBuinbHOH  TpPEYroJbHOMN
nupamuae OokoBoe pebpo paBno |, a
JBYTPaHHBIN yroJI Mpu pedpe OCHOBAHUS
a. HaiitTu OOKOBYIO TMOBEPXHOCTh H
00beM MUPaAMUJIBL.

2. HaiiT noaHy0 NOBEPXHOCTh U 00bEM
KOHyca, BIIMCAaHHOTO B MPaBUIbHBIN
TeTpa’ip ¢ pedpom a.

4.4 MlapoBas
nosepxHocTs. [lap

43. Illap wu mapoBas
MTOBEPXHOCTb.

44. OObem 1mapa M €ro
qacTei. ITnomane

MOBEPXHOCTH Imapa u eé
qacTeu.

1. Halitu 00beM M MOBEPXHOCTH IIapa,
OMMCAaHHOTO  OKOJIO  TNPaBHUIBHOTO
TeTpaszpa c pedpom, paBHBIM 4.

2. OtHomeHne oObeMa mapa K 00beMy
BIIMCAHHOTO B HEro IMJIWHIpPAa PaBHO
16/9.  OmpenmenuTh  Yroia  Mexay
JTMaroHalbIo 0CEBOT0 CCUCHUSA
IMJIMH/IPA U €T0 OCBHIO.

CocraButens (un): Jlonmmarosa T. A., nonieHnt kag. MOMM

(pamunus, unuyuaner u dordxcrnocme npenodasamens (eit))
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