KoHTpo/1bHO-0LIeHOYHBIE CPeACTBA VISl POBEACHUS TEKYIIEro
KOHTPOJIS
no I1O/1.10 MaremaTuka
(1 kype, 1 cemectp 2022-2023 yy. r.)

Texkywmmit konTpoab Nel
®opma kouTpoJsi: KonrponbHas pabota (Onpoc)

Onucare/ibHAs YACTh: MTUCHMEHHAsI KOHTPOJIbHAs paboTa
3aganue Nel

[IpuBenure 3 mpuMepa NpUMEHEHUS MAaTEMAaTHKU B HAyKe, TEXHUKE, SKOHOMHUKE, HH(POPMAITMOHHBIX

FCXHOMOT X T PR T CC RO ACATCABHOCTI
Onenka |Iloka3arenu oueHkH

5 [IpuBenens! 3 npuemepa

4 [IpuBenens! 2 npumepa

3 [Ipusenen 1 npumep

3ananue Ne2

Hanumure CI)OpMyJ'IBI JJIs1 BBIYHUCJICHUA a0COJIFOTHOM ¥ OTHOCHUTEILHOM HOFpeIHHOCTeﬁ HpI/I6J'II/I)KeHI/IH u

[AAYIITTC VIA SHASUAYIA, VUL A_285, a—29

Onenka |IlokasaTenu oeHKH

5 Hanwucansl opmynbl a5t aOCOTOTHON M OTHOCUTENIBHOM MOTPEUTHOCTEH, BHIYHCICHA 00€
MIOIPEIIHOCTH

4 Hanwucansl hopmyiibl 15t aOCOMOTHON M OTHOCUTEIBHOM MOTPEeIHOCTEH, BEIYMCICHA O/IHA
U3 MOTPEIIHOCTEN

3 Hanwucansl hopmyiibl a1t aOCOMOTHON M OTHOCUTEIBHOM MOTPEeIHOCTEH

3aganne Ne3

Cnecapb AOJIKCH BBIIIOJIHUTD 3aKa3 3a TO K€ BPEMs, YTO MU IBA YUCHUKA, pa60Ta51 BMecCTE. 3a CKOJIBKO

YaCOB MOJKCT BBIINMOJIHUTBL 3aIaHUC CJIECapb U Ka)KI[I)If/'I N3 YYCHHKOB, €CJIN CJICCApb MOXKCT BBIIIOJIHUTDH

a] 32 o) v
pbARNAS A 4j1davad UbIU LP\/\/, AV U llbljbbll/l yﬂunyu\, I ' ria O 1dLUD UDbIU IP\.«M, ACNM U DlUlJUl/l .

Onenka |Ilokasarenu oueHKH
5

CocraBiieHO YypaBHEHHE JIJIsl PEIICHUs 3a1a4H, BHITTOJTHEHBI ITPeo0pa3ioBaHus, OIyYeH
YUCJIEHHBIN OTBET




4 CocraBieHO YpaBHCHHUC JIA pCHICHUSA 3a/1a4i, BBIITOJIHCHBI HpeO6p33HOBaHI/I${

3 CocraBieHO ypaBHEHHE JUIsl pELICHUs 3a1a41

3aganue Ned

I[aﬁTe onpeaecjJicHue KOMIUVICKCHOMY YUCJIY M BBINIOJIHUTE JaedcTBHUA:

Q+3ﬁ_w+7”%5+ﬁ

(2 —3i) + (5 + 2i)

Onenka |Iloxa3arenu oneHKH

5 JlaHo onpeieNieHHe KOMIUIEKCHOTO YHCIIa, BBIPAKEHHUE PELICHO MPABUIIBHO
4 JlaHo onpesiesicHre KOMIUICKCHOTO YHCIIa, BRIPAKEHHE PELICHO C OIHOKOM
3 JlaHo onpezieNieHHe KOMILICKCHOTO YHCIIa

Texkymmnii KOHTPOJIb Ne2

®opma koutpos: KourponsHas padora (Ompoc)
OnucartesibHas 4YacTh: MUCbMEHHAst KOHTPOJIbHAs paboTa
3ananune Nel

Pemmre ypaBaenus (¢ yuerom O/13)

pVX© - 4x =V6- 3x
yV3x+1=x-1
, 20x - Ax =1

Onenka |Iloka3arenu oueHkH
5 Pewens! 3 ypanenus
4 Pemens! 2 ypaBHeHUsI
3 Pewreno 1 ypaBHeHue
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Saganue No2

Pemmte HEpaBCHCTBA METOAOM MHTCPBAJTIOB:

X2 =3x+2
ey
6+ 3x
2
8x —2x—1S

0

0

X
x+5)(x=6
(x+5)(x-6) _,
6x+1
x* —14x+48
>0
x+7
Ouenka |[lokazarenu olleHKH
5 Pemiensl 4 HepaBeHCTBa
4 Pemens! 3 HepaBeHCTBa
3 Pemiens! 2 HepaBeHCTBa
3aganue Ne3

Pemmte cuctemsl ypaBHCHHﬁ, HCIOJIB3YS PA3HBIC IIPUCMBI PCILICHU:

D [5.371-3.2% =1
" 3+ —5.2 =4

b

2) r 3 3
x —y =56

log , x-log,yv=1

ctp. 3 u3 14




Onenka |Iloka3arenu oueHkH

5 Pewrens! 3 cucremsl ypaBHEHUI
4 Pemens! 2 cucremsl ypaBHEHUN
3 Pemrena 1 cucrema ypaBHEeHHI
3ananune Ne4

Pemmte cleayromue 3ajjavuu, UCII0JIb3ys HCPABCHCTBA!

1) Tpu mynkta A, B u C coenunens! npsimonuHeitHbiMu goporamu. K otpesky noporu AB npumbikaer
KBaJIpaTHOE 110Jie co cTopoHoH, paBHO 0,5AB. K nopore BC npuMbIkaeT KBagpaTHOE 110JIE CO CTOPOHOH,
pasHoit BC. K nopore AC npuMbIKaeT npsMOYToJbHBIA y4acTOK Jieca AIUHON, paBHONH AC, U IIUPUHOMH,
paBHo#t 4 kM. [Tnomane eca Ha 20 kM2 6osblie CyMMBI IIJIOLIa el KBaJApaTHbIX nonel. Halaure
IUIOLIAIA KBAPATHBIX ITOJIEH U JIeca.

2) Paccrostnus mexxny A u B 6onbine 4 kM. /[Ba nemexoa 0 JHOBPEMEHHO BB HABCTPEUY Apyr
JpYyTy U BCTPETHIIUCH paHblie, yeM yepe3 1 4. Ecau Obl nepBblii 11171 BABOE ObICTpEe, YEM OH IIel Ha
caMoM JieJie, @ CKOPOCTb JBMKEHHSI BTOPOIo Oblia Ha 2 KM/4 OoJibliIe ero (pakTHUecKoi CKOPOCTH, TO K
MOMEHTY BCTPEUH BTOPOM mpoiuen 0bl 00JblIyI0 4acTh myTH. CKOPOCTh Kakoro mnemexoaa oosnplie?

3) Ha 3aBoze uzrorosuinu 300 netaneit 1ByMs TEXHOJIOTMUECKUMH CIIOCOOaMu MPOU3BOACTBA. 3a 1 u
paboTHI IEPBBIM CIIOCOOOM MPOU3BOIUTCS S5 neTaneit u pacxoayercs S kr metawia u 10 kBt [ 4
aJIeKTposHepruu. 3a 1 4 paboTel BTopsIM criocoboM npousBoautcs 10 aeraneit u pacxoayercs 12 kr
Metama u 15 kBTl 4 anexkrposnepruu. CKonbKo aeTtasiei ObLI10 U3rOTOBJIEHO EPBHIM U BTOPBIM
crocobamu MPOU3BOJICTBA, €cliu ObLIO 3pacxoaoBaHo He Oosee 340 kr metasuia u He 6onee 500 kBT [ g
AJICKTPOIHEPTUU?

Onenka |Iloka3zarenu oneHKH
5 Pemens! 3 3agaun
4 Pemens! 2 3agaun
3 Pemena 1 3amaua

Texkymmii KOHTPOJIb Ne3

®opma koHTpoJsi: JJaboparopHas padora (Onpoc)
OnucarejbHast 4aCTh:

3aganue Nel

YIpOoCTUTE BBIPAXKEHUS:
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8/(x+/2 - 3)°
) 3 (3432 - 12)°

2)

§(xV2 - 3)°
) Y32-12)°

Ouenka |Iloka3zaTtenu onieHKH

5 VYupouiens! 3 BbIpaXXeHUs
4 YnpouieHs! 2 BeIpaKeHUS
3 VYupouieHo 1 BeipakeHue
3ananmne No2

Beruncnure:

1) 1

lo
€176

ﬁlu.glE
3
2

0,125 %0s 1

2)

3)

Onenka |Ilokasarenu oueHKH
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5 Borunicneno 3 BelpakeHus

4 Brruncneno 2 BeipaxkeHUst
3 Boruncneno 1 BelpakeHne
3aganne Ne3

CpaBHUTb 3HAUECHUS BBIPAKEHUIL:

3 3
10} (12

11 11
2,5° u 2,6%
14)° . (15)°
15 16

L]

H y

Ouenka |Iloka3arenu oueHkH

5 BoinonneHo cpaBHEeHUE 3 BbIpaXKeHUM
4 BerlnosiHeHO cpaBHEHUE 2 BBIpAXKECHUM
3 BoinonHeHo cpaBHeHHUE 1 BbIpakeHUsI
3ananue Ned

Pemure ypaBHeHus:

1)3

v2x+3=1

2)

Jx2+2+Jx3+x2 =0

3)
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\/4.:: +_2:1}3J:2+4 =x+2

Ouenka |Iloka3arenu oueHkH
5 Pemens! 3 ypaBHeHUs
4 Pemensl 2 ypaBHeHUs
3 Pemieno 1 ypaBuenue
3aganue Ne5

Pemmre ypaBHeHus:

D log, (x = 5)+log, (x+2)=3
2 4 "
5 lg (x* - 4x - 1) =1g (8x) - lg (4x).

Vg (65— 25-20°) - 1g 25 = x.

Onenka |[loka3zarenu oueHku

5 Pemiensl 3 ypaBHeHUs
4 Pemens! 2 ypaBHeHUsI
3 Peweno 1 ypaBHeHue

Texkymmuii KOHTpoIb Ne4
®opma kouTpoJsi: Konrponbras padota (Ompoc)

OnucarejbHasi YaCTh: MHUCHMCHHAS KOHTPOJIbHAaA pa60Ta

3aganue Nel

Beimonnute ueprexx kyoa MKLPMIKI1L1PI.

[To ueprexy ykaxure:
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1) mpsimble mapasuienbHble A1 npsimoid MK;
2) npsiMble CKpeluBaromuecs ¢ npsamoit LL1;

3) MI0CKOCTH mapajuiesibHbIe psiMoil PL.

Ouenka |Iloxa3arenu oneHKH
5 Vkazadsbl 3 oTBETA
4 VYka3zadsl 2 oTBETA

3 Vkazan 1 orBer
3aganue Ne2

. C (4;-3) u D(8;0) oTHOCUTENBHO:
Haiinute KoopaMHATHI TOYEK, CHMMETPHYHBIX TOUKAM
1)ocu opauHar;

2) ocu abcucc;

3)Hauano KOOpAMHAT.

Ouenka |Iloka3arenu oneHKH
5 Vka3anrbl 3 oTBeTa
4 VkazaHbl 2 oTBETA

3 yKka3aH | oTBeT
3aganue Ne3

Pemure 3amaun:
1) Otpe3ok AD neprneHauKyJIspeH K MIIOCKOCTH paBHOOeapeHHoro Tpeyroiasanka ABC.M3BecTHO, 4TO

AB=AC=5cMm, BC=6cm, AD = 12 cMm. Hailingute paccrosiHust oT KOHIOB oTpe3ka AD no npsamoii BC.

2) Yepes Bepnny A npsmoyronsHuka ABCD nposenena npsamas AK,nepneHaukymspHas K II0CKOCTU
npsimoyroibHuka. M3BectHo, uto KD - 6 cMm, KB

=7 cm, KC - 9 cm. Haiiaure: a) pacctostaue ot Touku K 1o minockoctu npsimoyronsauka ABCD, 6)
paccrosiHue mexay npsMmeivu AK u CD.

3) IIpsimas AK nepnieHauMKyJIsipHa K INIOCKOCTH IPAaBWIBHOTO TpeyroapHuka ABC, a Touka M —
cepennna croponsl BC. Jlokaxkure, yto M KI1BC

Onenka |Ilokaszarenu oneHKH

5 Pertens! 3 3amaun
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Pemens! 2 3agaun

Pemena 1 3amaua

3aganue Ned

Pemuts cnepyroiue 3agauu, NpUMEHsIs TEOPEMY O TpeX MEPHEHIUKYISpax:

)

A

Hawo: AE = 14, Hafirn MD.

2)

I

A

Nawo: MD = 13, Hafita MC.

3)

Jauo: O — USHTP OKPYRHOCTH,
BnucanHof B Tpanewno ABCD,
AD=BC, CD=9, AB=16, ME=10.

Hafmu

1
1
[}
T

o

OM,

OrneHka

TToka3aTenyu o1leHKH
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5 Pertensn! 3 3amaun

4 Pemrensr 2 3amaun

3 Pemrena 1 3amaua

Texymmid KOHTPOJIb NeS

®opma kouTpoJsi: KontponbHas pabota (Onpoc)
OnmucartesibHAas 4YacTh: MUCEMEHHAst KOHTPOJIbHAs paboTa
3aganue Nel

Pemure 3amaun:

1) F 3 2
L]
4 A
1 O B.Y
E .l'r
] .ﬂE 6 C
HaitTi xoopauuaartel Touek A, B, C, D,
E F
2)

Hano: OP=7, AD=8.
Hairn nnny otpeska AB n
KOOPAHHATE €r0 CCPeIHHB.

3)
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X
Mano: ABOCA B,0,C, - xyB.
B, C=443 .
Haiiti koopauHaTel Beplumn Kyba.

Onenka |Ilokasarenu oneHKH
5 Pemens! 3 3amaun

4 Pemrens! 2 3amaun

3 Pemrena 1 3amauga
3ananue Ne2

; 2AB-3CD N-Dols
HaliTi koOp/MHATHI BEKTOPOB » -6 AB-CD Y JUTUHBI 9TUX BEKTOPOB, ECITH:

1) A(4;6;3), B(-5;2;6), C(4;-4;-3), D(-7;2;-1)
2) A(0;2;5), B(2;-3;4), C(3;2;-5), D(-7;2;-1)

3) A(2:4:3), B3:15-4), C(-1;2;2), D(-7:2;-1)

Onenka |Iloka3zaTenu olieHKH

5 3agaHue BBIMOJHEHO JIJIs1 3 BAPUAHTOB
4 3a/iaHue BBINOJIHEHO /1715 2 BApUAHTOB
3 3agaHue BBIMOJIHEHO 115 1 BapuaHTa
3aganue Neo3

[ I
nua =
1) BBILH/ICHI/ITL CKaJBIpHoe HpOI/I3BeI[eHI/Ie BCKTOpOB , CCIH Fl D F|=E
,a yFOH Me)KI[y HUMHU paBeH
30°

i a
2) Haiiru yros Mexty BeKTopaMu * W b | ecny k| =445 H= &
’ , @ CKaJIIpHOE NPOU3BEICHUE BEKTOPOB

paBHo 10
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3) HaiiauTe KOCMHYCBI YTJIOB TPEYTOJNBHUKA ¢ BepiuuHamu i~ 4.0 JBO- ¢l-10)

Onenka |Iloka3zaTenu oneHKH
5 Pemens! 3 3aganus
4 Pemens! 2 3amanus
3 Pemeno 1 3aganue
3ananne Ned

Pemure 3amaun:

1) B xybe ABCAA1BIC1/11 Touku E u F — cepenunsl pedep coorBerctBenno A1B1 u A1/11. Haiiaure
Kocunyc yria Mexay miockoctsasmu AEF u BJI/I1.

2) B npaBuiibHOM 4eTHIPEXyTOIBHON MUpaMuie , Bce pedpa KOTOpoi paBHBI 1, HANTH KOCHHYC yIia
Mexay npamoit AC u minockoctbro AS/I.

3) B npaBunbHoii TpeyronsHoi ipuzmMe ABCA 1B 1C1 Bce pebpa koTopoii paBHbI 1, HAUTH KOCHHYC
ria Mmexay npsimeiMu AB u B 1C.

Onenka |IlokaszaTenu oneHKH
5 Pemens! 3 3amaun
4 Pemrenr! 2 3amaun
3 Pemena 1 3agaua

Texkymuit KOHTPOJIbL Ne6

®opma koHTpoJsi: JJaboparopHas padora (Ompoc)
OnucarejibHAsA 4YaCTh:

3aganne Nel

JlaliTe pa3BepHYyTBI OTBET HA BOIIPOC:

"OCHOBHBIE NOHATHUS] KOMOMHaTOpUKH. [IpaBuia KOMOMHATOPHKY."

OI_ICHKa ITokazarenu oLieHKH

5 1) cTyaeHT moaHO W3J1araeT MaTepual, 1aeT MPaBUILHOE ONPECIICHHE OCHOBHBIX MMOHSATHIA;

2) oOHapyKMBaeT MOHUMAaHUE MaTeprasa, MOKEeT 000CHOBATh CBOU CY>KJICHHUSI, IPUMEHUTD
3HAHUS HA TIPAKTHKE, IPUBECTH HEOOXOAUMEBIE TIPUMEPHI HE TOJNBKO U3 YUeOHUKA, HO U
CaMOCTOSITENIBHO COCTABJICHHBIE;

ctp. 12 u3 14



CTYZCHT J1aeT OTBET, YIOBJICTBOPSIOIINI TEM K€ TPeOOBAaHUAM, UTO U 11 OTMETKH «5», HO
nomnyckaer 1-2 omubKu, KOTOPbIE CaM K€ UCIPABIISET

CTYACHT O6H3py>KI/IBaeT 3HaHHUE U MOHUMAaHHE OCHOBHBIX MOJI0XKECHUM JaHHOU TCMBI, HO:

1) u3naraer Marepuas HEMOJIHO U IOMYyCKaeT HETOYHOCTHU B OIPECIICHUH MTOHATUN UITH
(hopMyIHpOBKE IIPABUIT;

2) He yMeeT AOCTaTOYHO INTyOOKO U 10Ka3aTeIbHO 00OCHOBATh CBOM CYXKAEHUS U IPUBECTU
CBOM NIPUMEDHI;

3) n3Jjaract MaTepurajl HCIoCJICA0BATCIILHO

3aganue Ne2

JlaliTe pa3BepHyTBIA OTBET HA BOIIPOC:

"®opmyna bunoma Hetotona. CBolicTBa OMHOMUHAIBHBIX KO HHUIIMEHTOB."

Onenka |[loka3arenu oueHkH

5 1) cTyIeHT MOJIHO U3JaraeT MaTepua, JaeT MPaBUIbHOE ONPEIeICHINE OCHOBHBIX MOHATHIA;
2) oOHapy>KMBaeT NIOHMMaHUE MaTepuana, MOKeT 000CHOBATh CBOM CYKJIEHUS, IPUMEHUTh
3HaHUS Ha NPAKTUKE, IPUBECTH HEOOXOIUMbIE PUMEPHI HE TOJIBKO U3 YUeOHMKA, HO U
CaMOCTOSITEIIBHO COCTaBJICHHBIE;

4 CTYZCHT J1aeT OTBET, YIOBJICTBOPSIOIINI TEM K€ TPeOOBAaHUAM, UTO U 11 OTMETKH «5», HO
nornyckaer 1-2 omubKu, KOTOPbIE CaM K€ UCIPABIISET

3 CTYACHT OOHApYy>KUBAeT 3HaHUE U IOHUMAHUE OCHOBHBIX MOJOXKEHUN JaHHOW TEMBI, HO:
1) nznaraer maTepuan HEMOJIHO U JOIYCKAeT HETOYHOCTH B ONIPENEICHUH TOHATHH WU
(hopMyIHUpOBKE IPABUIT;
2) HEe yMeeT AOCTAaTOYHO IIyOOKO M JI0Ka3aTeabHO 000CHOBATH CBOM CYXIECHHUS U IPUBECTU
CBOM NIPUMEDHI;
3) uznaraer MaTepuai HENoCIE€J0BaTEIbHO

3aganne Ne3

JlaliTe pa3BepHyTBIA OTBET HA BOIIPOC:

"Tpeyronpauk Ilackans."

Ornenka

Ilokazarenu oLiIeHKH
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1) CTYACHT IIOJIHO HU3JIaracT MaTepuajl, 1aCT NPaBUJIIbHOC ONIPCACICHUC OCHOBHBIX HOHHTHﬁ;

2) O6Hapy)KI/IBaCT INOHUMAaHHEC MaTCpUuaia, MOXET 000CHOBATh CBOH CYKACHUS, IPUMCHHUTD
3HAaHUA Ha IPAKTHUKE, IPUBECTU HCO6XO)II/IMI)I€ IMPUMCEPLI HE TOJIBKO U3 y‘I€6HI/IKa, HO U
CaMOCTOATCIIbHO COCTAaBJICHHBIC,

CTYACHT JacT OTBCT, YJIOBJ'ICTBOPSII-OHII/Iﬁ TEM XKEC Tp€6OBaHI/I$IM, 9TO U JJI1 OTMETKHU «5», HO
A0IIyCKaeT 1-2 OI_LII/I6KI/I, KOTOPBIC CaM KC UCIIPABJIACT

CTYOACHT O6H3py>KI/IBa€T 3HAHWE ¥ IOHNMAaHNE OCHOBHBIX IOJI0KCHUMN I[ﬁHHOﬁ TEMBI, HO:

1) nznaraer maTepuai HETOJIHO U IOMMYCKAaeT HETOYHOCTHU B ONPEAEICHUH MMOHATUI WIN
(hopMyIHPOBKE MPaBUII;

2) He yMeeT AOCTaTOYHO ITyOOKO U J10Ka3aTebHO 00OCHOBATh CBOU CYXKAECHUS U IPUBECTU
CBOM IIPUMEDBIL;

3) uznaraet mMaTepuai HEMocJIe0BaTEIbHO

3aganue Ned

Pemmte ClIeayromue 3ajjavdu, UCIIOJIb3Ys (bOpMy'J'IBI qucia paBMeH.IeHHﬁ, nepeCTaHOBOK, COYETaHMH.

1) Cxonbko Bcero uncen (He 6omabiie 100000) moxkHO cocTaBuTh U3 dp 1, 2, 3,4 1 5 B kaxa0M U3
KOTOPBIX IIU(PBI PAcIoIOKEHbI B HEYObIBaIOIIEM MOpsiIKe?

2)CKOJIBKO pa3IMYHBIX IEPECTAHOBOK MOXKHO caenaTth u3 Oyks cnoBa «kMATEMATUKA»

3) CxosibkuMU crioco0amH JieBoUKa SIHa MOKET pa3nokuTh 12 KyKoJI IO TPeM SIIUKaM, €CIH KaX bl
SIIUK MOYKET BMECTUTh BCE KYKJIbI?

Onenka |Iloka3zarenu oneHKH
5 Pemens! 3 3agaun
4 Pemens! 2 3agaun
3 Pemena 1 3amaua
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