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1. Henau ocBOeHUs TUCUMIIIMHBI

1)oTpaboTaTb HaBbIkK paUMoOHanbHbIX MPUEMOB peLleHns 3agaHuin ENQ;
2)U3y4nTb SONOSHUTENBHLIN MaTepuarn, Heobxoaumbln ans ENS;
3) NpPeaoCTaBUTb yYalLMMCs BapuaHTbl NPOLUNbIX NIET A5t NogrotoBku K ENMD.

Ilepeyenb mpogecCHOHAIBHBIX CTAHIAPTOB, 0000IIEHHBIX TPYAOBBIX (PYHKIHI M TPYIAOBBIX
¢yHK1UiA, COOTBETCTBYIOIIUX NPOdecCHOHATBLHOM JesITeIbHOCTH BHITYCKHIUKOB

No Kon
/11 po¢eCCHOHATBHOTO
CTaHZIapTa

HaumenoBanue 0061acTv mpoQecCHOHATBHON IeSITETbHOCTH.
HawnmeHoBaHue nMpogecCHOHANBHOTO CTaHAAPTA

01 O6pazoBaHue U HayKa

1. 01.001

IIpodeccnonanbrbrii crangapt «llemaror (rmemarormdeckas IesTEILHOCTD B
chepe MOMKOJILHOTO, HAYAJIBHOTO OOINEro, OCHOBHOTO OOIIET0, CPEIHETO
obmiero oOpa3oBaHusi) (BOCHHUTATENb, YUUTEIh)», YTBEPKIACHHBIA PUKA30M
MuHHCTEpCTBA TPYAa U COLMANBHOM 3amuThl Poccuiickoit @enepanuu ot 18
okTsiOpst 2013 1. Ne 544mn(3apeructpupoBaH MUHHCTEPCTBOM FOCTHIIUU
Poccuiickori deneparuu 6 nexadps 2013 r., perucrpannonusiii Ne30550), ¢
W3MEHEHUEM, BHECEHHBIM INPHUKa3oM MMHHMCTEpPCTBA Tpyla U COLUAIBHOMN
3amuTsl PO ot 5 aBrycra 2016r.Ne4221 (3apeructpupoBaH MUHHACTEPCTBOM
foctunmn PO 23 aBrycra2016r., peructpannonnsiii Ne 43326 )

2. 01.003

[Ipodeccuonanbhpiii cranmapt «llegaror MOMOJHUTENLHOTO O0Pa30BaHUS
JeTell U B3pOCHBIX», YTBEPXKICHHBIM IpHUKa3oM MMHHCTEpCTBA TpyAa U
connanbHON 3amuTel PO or 5 mas 2018r. Ne 298H (3apeructpupoBaH

MunucrepctBoM toctuiun PO 28 asrycra 2018r., peructpanuonHbiid No
52016)

3. 01.004

[Ipodeccrnonansuerit crangapt "[lemxaror mpodeccrnonampHOrO 00yIeHUS,
npoeccnoHaIbHOTO 00Pa30BaHUS

U JIOTIOJIHUTEIHHOTO MPOEeCCHOHANBEHOTO 00pa30BaHus", yTBEPKICHHBIH
MpUKa3oM MUHHUCTEpPCTBA Tpyaa

1 connanbHOH 3amuThl Poccutickoit deneparum ot 8 ceHtsaops 2015 1. Ne
6081

(3apeructpupoBan MuHHCTEPCTBOM FOCTHUITNH Poccuiickoii @eaepanuu 24
ceHtsiops 2015 .,

peructparonssiii No 38993)

Mecto mucuunimabl B crpykrype OITOII 6akanaBpuara
Jucnunimza otHocuTed K 0510Ky 1: «HacTs, popmupyemast yaacTHUKaMH 00pa30BaTEIbHbBIX

oTHoureHui». K gactu, opmupyeMoit yuacTHUKaMu 00pa3oBaTeIbHbIX OTHOIIEHUH. YnuTaercs B 7

ceMecTpe.

2. Pe3ysbTaThl 0CBOCHUS AUCHUILIMHBI (MoayJs) Pemenue 3agay npoduabuoro EIMI mo

MAaTEMATHUKE

[Tponiecc u3yuyeHHs] TUCHMIUIMHBI HaNpaBieH Ha (OPMHUPOBAHUE 3JIEMEHTOB CIIEAYIOLIMX
koMrieTeHmi B coorBercTBrM ¢ @I'OC BO 1o naHHOMY HanpaBJIEHUIO:

005071

KOI[ HamMenoBanue I/IHI[I/IKaTOp JOCTHIXXCHUA KOMIICTCHIIN
KOMIIETEH- KOMIIETEHITHNH (3aKpernyIeHHbIH 3a AUCIUIIINHOM)




YK-3

Crocoben
OCYIIECTBIIAT
colMaabHOE
B3aHMOJICHCTBUEC

U PEATN30BbIBATD
CBOIO POJIb B KOMaH 1€

YK-3.1. OnpenensieT CBOIO pojib B COMATLHOM
B3aMMOJICHCTBUH U KOMAHIHOM paboTe, UCXOs U3
CTpaTeruy COTPyIHUYECTBA I JOCTHKEHUS
MMOCTaBJICHHOM 1IENH;

YK-3.2. Ilpu peanu3zaiiuu CBOeH poJid B COIIUATHHOM
B3aMMOJICHCTBUH U KOMaHIHOM paboTe yUUTHIBAET
O0COOCHHOCTH TOBEJICHUS U UHTEPECHI JPYTUX
YYaCTHHUKOB;

VYK-3-3. AHanu3upyeTr BO3MOKHBIC MTOCIEACTBUS JINIHBIX
JIECUCTBUH B COIIMAJIBHOM B3aUMOJECHCTBUH U KOMAHTHOU
paboTe, U CTPOUT MPOJYKTUBHOE B3aUMOJCHCTBHE C
Y4ETOM 3TOrO;

VK- 3.4. OcymectBisier oOMeH uHbopmaIuei, 3HaHUIMHI
Y OTIBITOM C YJICHAMH KOMaH/Ibl; OIICHUBACT UACH APYTUX
YJICHOB KOMAH/IbI JUISI IOCTUKEHHS IIOCTABJICHHOM 11E11H;
YK-3.5. CobroaeT HOPMBI U YCTAaHOBJICHHBIC TIPABHJIA
KOMaHJIHON pabOThI; HECET INYHYIO0 OTBETCTBEHHOCTH 3a
pe3yJbTar.

[1K-1

[1K-2

Croco6HOCTh
pa3pabaTbIBaTh U
peaIr30BBIBATh MPOTPAMM
y4eOHBIX TUCIUTLIVH B
COOTBETCTBUHU C
TpeOOBAHUSIMU
benepanbHBIX
rOCyIapCTBEHHBIX
00pa3oBaTelIbHBIX
CTaHIApTOB

CrocoOHOCTE
MaTeMaTHU4eCKU KOPPEKTHO
CTaBUTH
€CTECTBEHHOHAYYHbIE
3a7a4H, 3HAaHHUE ITOCTAaHOBOK
KJIACCHYECKHX 3a1a4
MaTCMaTHUKHN

IIK. -1.1.
(benepanbHbIX FOCYJApPCTBEHHBIX 00Pa30BaTEIbHBIX

[TpoBoauT aHanu3 TpedOBaHUM
CTaHJapTOB K peaju3anuy nporpaMm yueOHou
JUCLIUTIIMHBI

[1K.-1.2. Pa3pabaTbiBaeT CTPYKTYpY MPOrpaMMbl yu4eOHOI
JUCLIUIUIMHBI ¢ y4eTOM TpeOOBaHUI K He

[1K.-1.3. [Inanupyet yueOHbIC 3aHATUS U
CaMOCTOSITEIILHYIO pa00Ty yUaIIHXCS 110 YIeOHOM
JUCLUIIINHE

[1K.-1.4. BoicTpanBaeT MHAUBUIYaJIbHbIE
o0pa3oBaTesbHbIE MapUIPYyThI
[1K.-1.5. Peamuzyer
Y4eOHbIX JAMCLUUIUINH

0 JIUCITUTITHE
POrpaMMBbl

Y OIICHUBAET

pe3yabTaThl COOCTBEHHOM

JIeATeIbHOCTH

[TK-2.1: 3HaeT crmocoObI OTMpe/IeIIeHUs BUIOB U TUIIOB

npoeCCHOHATIBHBIX 33a/1a4, CTPYKTYpUPOBAHHUS 33124

Pas3IUYHBIX TPYTII.

[1K-2.2: BriOupaet Hanbosee 3¢ (peKTUBHbBIE METOIbI

pelIeHs] OCHOBHBIX THIIOB 3aj[ay, BCTPEYAIOIIUXCs B

MaTreMaTukKe.

[TIK-2.3: OG6nanaer cucTeMaTH3UPOBAHHBIMU TEOPETHIECKHUMH

U [IPAKTUYCCKUM 3HAHUSMU.
I




4 CTpykTypa H coaep;kaHHMe NUCHHMILUIMHBI (Moay.as) Pemenune 3anpauy npoduiabHoro

EI'D no matemaTuke
4.1. CTpyKTYypa I CHUILTHHBI (MOLYJIs)

OO01mast Tpy10eMKOCTh TUCIUTUTHHBI COCTABIISIET 3 3a4eTHBIX eaunull, 108 vacos.

Bun yuyedHoii padoTshl Bcero IMopsinkoBbIii HOMeEp ceMecTpa
OO0mast TpyTI0EMKOCTh TUCIUTLTUHBI BCETo (B 3.€.), B TOM 23e. 7
quce:

KypcoBoii mpoexkTt (pabora) HE TIPETyCMOTPEHO
AyIUTOPHBIC 3aHSITHS BCETO 58 58
(B akaj. 9acax), B TOM YHCIIC:

Jlexrmmn 30 30
IIpakTHueckue 3aHATHSA, CEMUHAPHI 28 28
JlaGoparopHsie pabOThI

CamocTosTenbHas paboTta Bcero (B akajl. yacax), B TOM YHCIIE: 14 14
KCP

DKx3aMeH

OO01mas TPy I0EeMKOCTh TUCIIATUINHBI 12 72

Ne/

HanmenoBanne
pa3aenoB U TeM

Buner yaeOHOI pabOTHI, BKITIOYAs
CaMOCTOATEIBbHYIO pabOTy CTYJCHTOB U
TPYAOEMKOCTH (B 4acax)

ycnneBacMoCTu (HO HCOCIAM

aTTeCT

JUCIUTUTAHBI (MOJTYJIS ) AypautopHas paboTta

CamMocTrosTeapHast

pabota

DOpMBI TEKYIIETO KOHTPOJIA

cemectpa). POPMBI TPOMEXKYT.

ceMecTp
BCEro
JlaGopat. 3aHsATHS

Jp.BUBI KOHTAK. pad.

Bcero

Kypcos. pad(.mpoekr)

HOHFOTOBKa K OK3.

[MpoBepka KoHTp.pab
ITpoBepka pedepara

Jpyrue Bupl
CobGecenoBanue
Konoksuym
[IpoBepka TecToB
[TpoBepka scce u

Kypcogast pabota

Pa3gen 1. Tpuronomerpus 2

11

JICKIAN
NN
[IpaxT. 3aHsaTHSA

OcHoBHBIE (OPMYJIBI. 2
Tpuronomerpuieckue
ypaBHenust. OcoOeHHOCTH 0TOOpa
KOpHEH B

TPUTOHOMETPUUYECKUX
YpaBHEHUSIX.

Pa3gen 2. YpaBHeHus u 2 4
HEPaBeHCTBA

21

PaBHOCHITBHBIE TPE0Opa30BAHMS. 2 |4
Pemienue HepaBeHCTB METOJIOM
uHTepBasoB. Meton
palMoHaNM3aluy HEPaBEHCTB.
VYpaBHEHMsI U HEPABEHCTBA C
rnapameTpom. 3aMeHa MepeMeHHON
U METOJ OLICHOK.

Paznen 3. ®ynknuu n rpadpuxn 2 |4

31

DOnemMeHTapHbIe (YHKIIUU U UX 2 |4
rpaduxu. KBagpaTHbIid TpeXdieH.
Monyne. YpaBHeHue
oKkpykHOCTH. ['padudaeckue
METO/IbI PELICHUH 33134 C

apaMeTpoM.




Pa3nen 4. DxoHOMHYecKHe
3a0a4u

4.1

Jonu u nponientsl. Cli0KHBIE
MIPOLEHTHI U KpeauT. IlocTpoenue
MaTeMaTHICCKUX

Moeae SKOHOMHYECKHUX 3a1a4.

Paznen 5. Jlornka u apupmeTnka
(mocaenHee 3a1aHue)

5.1

3anauu BUa «OIEHKA ILTI0C
npumep». OCHOBHBIE CITOCOOBI
paccyXJIeHUH U JIOTHUECKUX
KOHCTpyKuuid. cnonp3oBanue
IenTUMOCTH. MeToT OLICHOK,
KOHEYHBIH nepedop, MpUHINT
Hupuxie.

Pa3gen 6. [lnanumerpus

6.1

BeraucnurensbHbIe 3a1a90.
OCHOBHEIE TEOPEMBI IITAHUMETPUH
(Teopema ITudaropa,

TeopeMa KOCHHYCOB, Ioao0wue,
owmany). Beinenenue THIOBBIX
KOHCTPYKIMH B 3a1a4ax.

Pazgexn 7. Ctepeomerpust

7.1

[Moctpoenne geprexent (ceUeHN),
OCHOBHBIC THITBI BBIYHCIUTEIBHBIX
3amad. BeigeneHue

TUIOBBIX KOHCTPYKLIUH B 3a1a4ax.
CaezieHHE TIPOCTPAHCTBEHHOM
3a1a4M K INITAHUMETPUYECKO}L.

OO6m1ast TpyI0EMKOCTh, B acax

72

30

14

HpOMe)KyTO‘{Haﬂ aTrecTanusa

dopma

3ager

3a4er ¢ OIeHKOMN

DK3aMeH




4.2. ConepxaHue TUCHUIJIHHBI (MOTYJI51)
Pa3nen 1. Tpuronomerpusi

OcHoBHbIe popmyiibl. Tpuronomerpuyeckue ypapHeHus. OcoO€HHOCTH 0TOOpa KOpHEil B
TPUTOHOMETPUUECKUX YPAaBHEHUSIX.

Pa3jien 2. YpaBHeHHsI U HePaBEHCTBA

PaBHOCUBbHBIE IPe0Opa3zoBaHus. PelieHne HepaBeHCTB METOJOM HHTEpBaJIOB. MeToa
palMOHaIN3aly HEPABEHCTB. Y paBHEHUS U HEPABEHCTBA C [TapaMEeTPOM. 3aMEHa IIEPEMEHHOM
Y METOJ] OLICHOK.

Paznen 3. ®ynkuum u rpaguxku

OnemenTapHbie QyHKUIMH U uX rpadukn. KBagpaTHelil TpexwieH. Moayinb. YpaBHeHue
OKpy>xHOCTH. ['pamueckne MeTo1bl pelIeHUH 3a1ay ¢ HapaMeTPOM.

Pa3nes 4. JxoHOMHMYecKHe 3a1a4H

Jonu u npouenTsl. Cl10XKHbIE IPOLIEHTHI U KpeauT. [locTpoeHne MaTeMaTUYECKUX
MOJIeJIeld SKOHOMUYECKHX 3a/1a4.

Paznen 5. Jloruka u apudgmernka (mocjieanee 3ajaHue)

3aauu BUJIA «OLIEHKA IUTIOC IpuMep». OCHOBHBIE CLIOCOOBI PACCYKACHUM U JTOrMYECKUX
KOHCTpYKLUH. Micnoabp3oBaHue 1enuMocTi. MeTo1 OLleHOK, KOHEUHbIH epedop, MpUHIIMIT
Hupuxie.

Paznen 6. [lnanumerpus

Boruncnurenshele 3agaun. OCHOBHBIE TeopeMbl MIaHUMeTpuu (Teopema Iudaropa,
TeopeMa KOCHHYCOB, 110/1001e, IIT0IaaH ). Beiienenre THIOBBIX KOHCTPYKIUHI B 3a/1a4ax.
Paznen 7. Crepeomerpust

[TocTpoenue yeprexeil (ceueHns), OCHOBHBIE TUIIbI BEIUNCIMTEIBHBIX 3a7a4. Beinenenue
TUIIOBBIX KOHCTPYKIMH B 3a7auax. CBelleHNE NPOCTPAHCTBEHHOM 3a7jau K INTAHUMETPUYECKOM.
Tembl 1a00paTopHbIX padoT (JIadbopaTopHbIii NPAKTHKYM)

He npenycmotpens! yuebnbM mtanom OOIT

IIpumepHasi TeMaTHKA KYPCOBBIX padoT

He npenycmotpens! yueOubiM mmanom OOIT



5.00pa3oBaTe/IbHbIE TEXHOJIOTHHI

AKTUBHBIC U UHTEPAKTUBHBIC (OPMBI: JIEKLIUH, TPAKTUYECKHUE 3aHATH, KOHTPOJIbHBIE paboThHI,

KOJUIOKBUYMBI, 3a4CThI U 9K3aMCHBI. B TeucHue CCMCECTPOB CTYACHTHI pCHIAOT 3a/1a41, YKa3aHHBIC

peroaaBarcjicM.

6. YueOHO-MeTOAUUYeCKOE ODecleyeHUe CAMOCTOATEbHON padoThl cTyaeHTOB. O1eHOYHbIe
cpeacTBa IJIsl TEKYLIEero KOHTPOJISI yCIeBAeMOCTH, IPOMEXKYTOYHOIl aTTecTallMd 10 HTOraM

OCBOEHHS THCIIUMTHHBL.
6.1. Ilnan caMoCTOSITEIbHOM PadOThI CTYJIEHTOB

n/n

HanmenoBanmue pa3nena (TemMbl)

Bun
CaMOCTOSATEILHOMI
padoThI

Tpynoemkocts (B
aKa/JleMU4ecKHuX
yacax)

Pa3znen 1. Tpuronomerpusi

8

11

OcHosHble popmysabl. TpUroHOMETpUYECKUE YPABHEHHUS.
OcoOenHoctu 0TOOpa KOPHEW B TPUTOHOMETPUUYECKUX
YPaBHEHHUSIX.

AynutopHas padora

Pa3nen 2. YpaBHeHUs] H HEPABEHCTBA

2.1

PaBHOCHIIBHBIE IPe0Opa30BaHUsL.

Pemenne HCPAaBCHCTB METOAOM MHTCPBAJIOB.
Meron panroOHaIM3al HEPABEHCTB.
VYpaBHEHMsI 1 HEPABEHCTBA C MTAPAMETPOM.
3aMeHa NePEMEHHON U METOJI OLIEHOK.

Teopernyeckuii Tect

Pa3nen 3. ®yHkuuu u rpaduku

3.1

OnemeHTapHble QYHKINU U UX IpadUKH.
KBanpartsslii TpexuneH. Monyinbs. YpaBHeHHe
OKpy>kHOCTH. ['padrueckue MeToabI pelIeHUH 3a/1a4 C
11apaMETPOM.

AynuTopHas padora

Pa3gen 4. DxoHoMu4ecKue 3a1a4u

41

Jonu u npoueHThl. ClI0KHBIE IPOLIEHTHI U KPEUT.
[TocTpoeHne MaTeMaTH4YECKHX MOJIeNIel SKOHOMHUYECKUX
3a1ad.

AyautopHas padora

Pa3nen 5. Jloruka u apudgmeTura (mocjaeaHee 3ajganue

5.1

3aauM BUJIA «OLEHKA IUIIOC IPUMEDY.

OcCHOBHBIE CITOCOOBI PACCYKICHUN U JIOTHYECKUX
KOHCTpYKUUH. Mcrionb3oBaHue JEIUMOCTH.

Meton onieHOK, KOHEUHbIH nepedop, npuHmn Jupuxie.

AynuTopHas padora

Pazgen 6. [lnanumerpust

6.1

Brruncnurenbubie 3a1aui. OCHOBHBIE TEOPEMBI
miaHuMeTpuu (Teopema Iludaropa, TeopemMa KOCHHYCOB,
noao0ue, IIomaan). BeiaeneHne TUITOBBIX KOHCTPYKITHMA
3a7a4ax.

AyautopHas padora

Paznen 7. Crepeomerpust

7.1

[TocTpoenue uepTexeit (ceueHus ), OCHOBHBIE THITHI
BBIYHMCIIUTENbHBIX 33/1a4. BbleneHne THIIOBBIX

KonTtpoabsnas padora




KOHCTPYKIMU B 3a7a4ax. CBeqieHne
MIPOCTPAHCTBEHHOM 3a/1auy K MJIAHUMETPUUYECKOM.

OuneHouHble cpeacTBa AJsl TEKYUIEro KOHTPOJS YCIeBAeMOCTH W IPOMeKYTOYHOI
aTTecTalnu

Kpurepum onieHkH nNpomMe:KyTO4YHOM aTTecTanmun B popme 3auera

Onenka | XapakTepuCTHKa TpeOOBaHUI K pe3yibTaTaM aTTecTallly B popMe 3aueTa

«3a4TeHo» Teoperndeckoe copepkaHue Kypca OCBOEHO TOJIHOCTBIO Oe3 MpoOesoB HilH B
LIEJIOM, MJTU OOJIbIIEH YacThi0, HEOOXOJMMbIE TPAKTUYECKUE HABBIKM PabOTHI €
OCBOCHHBIM MaTepHalioM C(HOPMHUPOBAHBI UJIM B OCHOBHOM C()OPMHPOBAHBI,
BCE WM OOJIBIIMHCTBO MPEAYCMOTPEHHBIX paboueil mporpaMMoii yueOHbIX
3aJJaHUii BBITTOJIHEHBI, OT/ICIbHBIEC U3 BHIMTOJIHEHHBIX 3aJJaHUN COIepKaT
OLIMOKHU.

«He 3auteno» | Teopernueckoe conep:kaHue Kypca OCBOCHO YaCTUYHO, HEOOXOAUMBIE HAaBBIKU
paboTsl HEe chOpMUPOBAHBI UK CHOPMUPOBAHBI OTACTHHBIEC U3 HUX,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX paboueil yueOHOM mporpaMmoii 3a1aHuil He
BBITIOJTHEHO JTHO0 BBIMOJIHEHO ¢ TPyObIMH OIIMOKaMH, Ka4eCTBO UX
BBITIOJIHEHHS OLICHEHO YUCJIOM 0aJIJIOB, OJIM3KUM K MUHUMYMY.

Kpurtepun onieHKkn npomMexyTo4Hoi arrectanuu B (popme 3K3amMeHa

Ouenka XapakTepucTika TpeOoBaHUM K pe3ysbTaTaM aTTecTaluu B hopme
9K3aMeHa
«OTIM4HO» Teopernueckoe coxaepkaHue Kypca OCBOEHO MOJIHOCTBIO —0e3

MpoOeNoB, CUCTEMHO U TIyOOKO, HEOOXOIWMBbIE MPAKTUUYECKHUE HABBIKU
paboThl C OCBOCHHBIM MaTepHalioM chOPMHUPOBaHBI, BCE MPEILyCMOTPEHHbBIE
paboueit yueOHOM TTporpaMMoi yueOHbIe 3a/1aHusI BBITIOJIHEHBI 0€3yTpeyHO,
KaueCTBO MX BBIMOJHEHUS OIICHEHO YHCIOM 0auioB, OJNU3KUM K
MaKCUMYMY.

«Xopomio» Teopernueckoe comep:kaHue Kypca OCBOEHO B LI€JIOM 0e3 IpoOenos,
He0OXOUMBbIE MPAKTUUYECKHE HABBIKU pabOThI C OCBOEHHBIM MaTepHaiOM B
OCHOBHOM  C(pOPMHUpPOBaHBI,  MpPEIyCMOTpPEHHble paboyeil  ydeOHOI
porpamMMoii yueOHbIe 3aJJaHHsI BBIIOJIHEHBI C OT/IEIbHBIMA HETOYHOCTSIMH,
Ka4yeCTBO BBIMOJIHEHUS OOJBIIMHCTBA 33JaHUN OIIEHEHO 4YHCIOM O0allioB,
OJU3KUM K MaKCUMYyMY.

«yI[OBJ'ICTBOpI/IT TCOpCTI/I‘{eCKOC COZACPIKaHUEC KypCa OCBOCHO OoJIbIIIEH qaCTbhIO, HO
CIIBHO)) HpO6€J’ILI HE HOCAT CYIIECTBECHHOTI'O Xapakrepa, HGO6XOHI/IMBIG
IMPAaKTUYCCKUC HABBIKU pa60TBI C OCBOCHHBIM MAaTCpHaJIOM B OCHOBHOM




chopMHUpPOBaHbI, OOJBITUHCTBO MPEAYCMOTPEHHBIX pabouelt ydeOHOMH
MpOrpamMMoil Y4eOHBIX 3alaHUI BBITIOJTHEHBI, OTJCIbHBIC U3 BBITIOJTHEHHBIX
3aJIaHAK COJIEPIKAT OIIHOKH.

«HeynosnerBop Teopernueckoe  coxepxkaHue  Kypca  OCBOGHO  YacTHYHO,
UTEIEHO» HEOOXOAMMBIE HAaBBIKM PabOTHl HE CGHOPMUPOBAHBI WM CHOPMUPOBAHEI
OTIENbHbIE U3 HUX, OOJNBIIMHCTBO MPEIyCMOTPEHHBIX pabouell yueOHOM
nporpaMMoil y4eOHBIX 3a/JaHUil HE BBIIOJIHEHO JMOO BBIOJHEHO C
rpyOBIMH OIIMOKaMH, Ka4eCTBO WX BBIOJHEHHS OILICHEHO YMCIIOM OajlioB,
ONMU3KUM K MUHUMYMY .

6.2. MeTonnyeckue yKa3aHus M0 OPraHU3alMy CaMOCTOSITe/IbHO padoThI CTY1eHTOB

CamocrosTenbHas paboTa SBISETCS OJHUM M3 BUJIOB y4eOHOM AESITEIbHOCTH OOYyYarouuxcs,
CHOCOOCTBYET Pa3BUTHIO CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH U OPraHU30BAHHOCTH, TBOPYECKOI'O
MOAX0/a K PEIICHUIO MpodiieM y4eOHOTro U nMpodheCcCHOHAIBHOTO YPOBHSI.

AynuTopHas caMocTosTenbHas paboTa 1Mo yueOHOH AUCHUIUIMHE OCYILIECTBISAETCS Ha yUeOHbIX
3aHATHUSIX TI0J1 HEMOCPEICTBEHHBIM PYKOBOJCTBOM IIPENOJABATENS U IO €r0 3aJaHUIO.

BaeayauTopHas camocTosiTeNbHasi paboTa BBINOIHAETCS 10 33JaHUI0 IpernojaBareis 0e3 ero
HENOCPEJICTBEHHOI'O YYacTHSI.

Bunpl 3amanuii Uil BHeayUTOPHOM CaMOCTOSATENbHOM paboThl, MX XapakTep, YUUTHIBATb
cnenu(uKy u3ydaeMoi yueOHOH TUCIUIIMHBI, HHANBUIYIbHBIE 0COOCHHOCTH 00YYaroIeToCs.

KoHTponb camocTosTeIbHON pabOThl U OLIEHKA €€ pe3yJIbTaTOB OPraHU3yeTCs KaK €IMHCTBO
IBYX (Gopm:

1.caMOKOHTPOJIb U CAMOOLIEHKA 00yYaromerocs;

2.KOHTPOJIb U OLIEHKA CO CTOPOHBI ITPEIo1aBaTessl.

Opranunsanus 1 pyKOBOACTBO Ay AUTOPHOIN CaMOCTOATEJIbHON padoThI

AynutopHas camocTosiTeNIbHas padoTa MO JUCIUIUIMHE BBINOJHAETCS Ha Y4eOHBIX 3aHATHUAX
101 HEMIOCPEACTBEHHBIM PYKOBOJICTBOM IIPENOJABATEINS U IO €r0 33JaHUIO.

OCHOBHBIMH BHIaMHU 2y TUTOPHOU pabOTHI CAMOCTOSTEILHON PabOTHI SBISIOTCS:

- BBINIOJHEHUE JIAOOPATOPHBIX M TMPAKTHUECKUX pabOT OCYLIECTBISETCS Ha JIaOOpPAaTOPHBIX U
IPAKTUYECKUX 3aHATHSX B COOTBETCTBUU € TpadukoM ydeOHoro mpouecca. Jlns obecrneueHus
CaMOCTOSITENIbHOW  pa0oThl TMpenojaBaTelsiMU  pa3padaThIBalOTCS METOJUWYECKHE YKa3zaHHUs 110
BBITIOJTHEHHIO JIA0OPATOPHON /TIpaKTUUYECKON PadOTHI.

Pabora ¢ nutepaTypoli, ApyrUMH MCTOYHUKAMHM MH(OpMAIUH, B T.4. SJEKTPOHHBIMH, MOKET
pean30BbIBAThCS HAa CEMUHAPCKUX U MPAKTUYECKUX 3aHATHUAX. /laHHBIE MCTOYHMKH HH(OpManuu
MOTYT OBITH TpEJICTaBlIeHbl Ha OyMa)XHOM W/WIIM 3JEKTPOHHOM HOCHUTENSX, B TOM 4YHCIE, B CETH
WNHurepHer.

[TpenonaBatens GopMyIUpyeT LEib padOThl ¢ JAHHBIM U KICTOYHHUKOM MH(OpMAIMH, ONpeaesseT
BpeMsl Ha IpopaboOTKy TOKyMEHTa U (hOpMy OTUYETHOCTH.

CaMo ¥ B3aMMOITPOBEPKA BBINOJIHEHHBIX 3aJJaHUI Yallle BCErO UCIOJIb3YETCSI HA CEMUHAPCKOM,
MPAKTUYECKOM U JIpYTuX BHax 3aHATUH. [IpoGieMHas /cutyarionHas 3a/1a4a J10JKHA UMETh YETKYIO
(bopMyIMPOBKY, K HEH JOJKHBI OBITh MOCTABJIEHBI BOIIPOCHI, OTBETHI HA KOTOPbIE HEOOXOIUMO HANUTH
u obocHoBaTh. Kpurepuum OIEHKHM NPaBUIBHOCTH pEIICHUs MNpOoOJIEeMHON/CUTyallMOHHOW 3ajauu
JIOJKHBI OBITh U3BECTHBI BCEM 00YYaIOLTHMCS.

Opranusanys ¥ pyKoBoJACTBO BHeayAUTOPHOI padoThI

BaeayauTopHas caMocTosiTeNIbHAs paboTa BBINOIHIETCS O 3aJaHUIO IperojiaBaTens, Ho 0e3
€ro HermoCpeICTBEHHOT0 y4acTusl.



[Ipu nmpenbsiBIeHMM BHMJOB 3aJaHUl HAa BHEAYJUTOPHYIO CaMOCTOSITENBbHYIO paboTy
pPEKOMEH/IyeTCs HCIOJIb30BaTh UG PepeHIIMPOBAHHBIA IOAX0J K YPOBHIO IOJTOTOBIEHHOCTH
oOyuatomierocsi. Ilepen BbIOTHEHMEM BHEAYJUTOPHOM CaMOCTOSITEIbHOM pabOThI IpenojaBareib
IIPOBOAMT KOHCYJIBTALMIO C ONPEJEICHUEM LIETIU 3aJaHusi, €ro COJEp)KaHus, CPOKOB BBIIIOJHEHUS,
OpPUEHTHPOBOYHOIO0 OObeMa pPabOThl, OCHOBHBIX TpeOOBaHUI K pe3ysbTaraM paOOThl, KPUTEPHUEB
OLICHKH, (OpM KOHTpONS W TEpeyHs JUTepaTypsl. B mporecce KOHCYJNbTAllMM TMPENoJaBaTeib
HPEIyPeXkIaeT O BO3MOXKHBIX TUIIMYHBIX OIIMOKAX, BCTPEYAIOIUXCS IIPU BBIIIOJHEHUHN 3aaHUS.

Jns  Metomguueckoro obOecredeHHsT W PYKOBOACTBA CaMOCTOATENBbHOH paboTod B
00pa30BaTEeIbHOM YUPEKACHUU pa3pabaThiBalOTCs yyeOHbIe TOCOOUs, METOANYECKHE PEKOMEHIAaluu
[0 CaMOCTOSATENbHON MOATOTOBKE K Pa3IMYHBIM BUJIAM 3aHATUN C yU4ETOM CHEIHMAIBHOCTH Y4eOHOMH
JUCLHUIUIMHBL, OCOOCHHOCTEH KOHTHMHIEHTAa CTYICHTOB, 00bEMa M COJCpPXKAHUSA CAMOCTOSTEIbHOU
paboTsl, GOpM KOHTPOJIS U T.II.

CamocrosTenbHas padoTa MOKET OCYLIECTBIATHCS WHAUBUIYATIbHO WJIM IPYNIAaMHU CTYIEHTOB
B 3aBUCHUMOCTH OT IeJIH, 00beMa, KOHKPETHOW TEMAaTUKU CaMOCTOSATEIbHOW paldoThl, ypOBHS
CJIO’)KHOCTH, YPOBHS IIOATOTOBJIEHHOCTH 00YYarOIIMXCSL.

Bunamu 3aganuii 1is BHeay AMTOPHOM CaMOCTOSITEILHOM pabOThl MOTYT OBITh:

- U OBJAJCHWsI 3HAHUSAMH: YTCHHS TEKCTa; COCTAaBJIEHHs IUIaHA TEKCTa; Tpaduyueckoe
u300pakeHHe CTPYKTYpbl TEKCTa; KOHCIIEKTUPOBAHME TEKCTa; BBIMCKUM M3 TEKCTa; pabora co
CIIOBapsSIMH M CIPABOYHMKAM; Yy4eOHO-HCCIEZOBaTeNIbCKasi paboTa; HCIIOIB30BaHUE ayauo |
BUJICO3aMMCEH, KOMIIBIOTEPHON TEXHUKH U IHTEpHET pecypcoB U Ip.;

- JUTS 3aKPETUICHUS] M CUCTEMAaTH3aluy 3HaHUI: padoTa ¢ KOHCIIEKTOM JICKIMU; TOBTOpHAs padoTra
Ha/ y4eOHbIM MaTepuanoM; COCTaBJIECHME IJlaHa, TE3UCOB OTBETA; COCTaBJIEHHE Tabiul, pedycos,
KpOCCBOP/IOB, TIJOccapusl JUlsl CHUCTEeMaTH3aluu Yy4eOHOro Marepuaa; H3yueHue cloBapeH,
CIPAaBOYHHUKOB; OTBEThl HAa KOHTPOJIbHBIE BOINPOCHI; aHAIUTHUYECKass 0OpaboTKa TEKCTa; MOArOTOBKA
COOOICHNH K BBICTYIIJICHHIO HA CEMUHApE, KOH(PEPEHIINH; TOIrOTOBKA

pedeparoB, TOKIAI0B; COCTaBIeHUE Onorpaduii, 3a1aHuii B TeCTOBOM hopme u Jip.

- 111 (OpMHUpPOBaHMS YMEHMM: pelleHHne 3ajad M YIOpaKHEeHUH 1o oOpasily; pelieHue
BapHaTUBHBIX 33/a4 U YINPAXKHEHUH; COCTaBICHUE CXEM; PELICHUE CUTYAallMOHHBIX TPOU3BOJCTBEHHBIX
3a/1a; MOATOTOBKA K JEJIOBBIM U POJIEBBIM UIPaM; IPOEKTUPOBAHUE U MOJEINPOBAHNUE PA3HBIX BUJIOB U
KOMIIOHEHTOB NPO(PECCUOHAIBHON JeATEIbHOCTH, OJrOTOBKA MPE3EHTAllMi, TBOPUYECKUX MPOEKTOB;
MOJrOTOBKA KYPCOBBIX M BBIITYCKHBIX Pa0OT; ONMBITHO-3KCIIEPUMEHTaIbHAs paboTa; MPOEKTUPOBAHHUE U
MOJIEJTMPOBAaHUE PAa3HBIX BUJIOB U KOMIIOHEHTOB IIPO(ECCUOHATILHOM IESTENIbHOCTH U AP.

Jns  olecrnieyeHus  BHEAYJUTOPHOM  caMOCTOSTENbHOM  paboThl MO  AMCLUIUIMHE
npernojiaBaTeneM pa3zpaldaTbIBacTCs IEpeYeHb 3aJaHUM A CaMOCTOSITENbHOW paboThl, KOTOPBIH
Heo0XxouM /17151 3(PEKTUBHOTO YIIPaBJICHUS JaHHBIM BUIOM yU4eOHOU JEsITEIbHOCTH 00yYaroIuXcsl.

[IpenoaBaTens OCyIIECTBIISAET YIIPABIECHHE CAMOCTOSTEIbHON paboTO|, peryiIupyer ee 0obeM
Ha OJJHO yueOHOE 3aHSATHE U OCYLIECTBIIIET KOHTPOJIb BBHIIIOJHEHHUS! BCEMH CTyJIEHTaMu rpymmsl. s
ynoOcTBa IMpernojaBaTellb MOXET BECTH BEIOMOCTb YyuyeTa BBINOJHEHHS MHUHUMyMa 3aJaHMi,
HEOOXOUMBI JUI JOMyCKa K MTOTOBOW aTTECTAllUU 1O JUCIUILIUHE.

B mnpouecce camocTosTeNnbHOW pabOTHl CTYAEHT NPUOOpPETaeT HABBIKM CaMOOPIaHU3ALUHU,
CaMOKOHTpOJIS, CAaMOYTPaBJIEHUS U CTAHOBUTCA aKTHBHBIM CaMOCTOSITENIBHBIM CyOBEKTOM Y4eOHOM
JESITEIbHOCTH.

CTyeHT caMOCTOSITENIbHO ONpEeNeNsieT PeKUM CBOECH BHeayJUTOPHOU pabOThl U Mepy Tpyla,
3aTpauMBacMOro Ha OBJAJACHUE 3HAHUAMHU W YMEHUSAMU IO KaXJIOM IUCLUIUIMHE, BBIITOJIHSAET
BHEAY/IUTOPHYIO pabOoTy MO MHAWBUYaTbHOMY IUIaHY, B 3aBUCUMOCTH OT COOCTBEHHOM MOJTrOTOBKH,
Oro/KeTa BpeMEHH U JIPYTUX YCIOBUH.

E>xeHEeBHO CTYAEHT JOJDKEH YJIENSTh BBIOJHEHUIO BHEAYyJAMTOPHON CaMOCTOSITEIbHOM
paboThI B CpeJHEM HE MEHEE 3 YacoB.

[Ipy BBIMONHEHUHM BHEAYAMTOPHOM CAaMOCTOSITENIbHON pPAa0OTHl CTYJEHT HUMEET IpPaBo
oOpamarbesi K MPEnoAaBaTeNio 32 KOHCYJbTallMel C IeNbI0 YTOYHEHHUs 3a/JaHusi, (GOpMbl KOHTPOJIS
BBITIOJTHEHHOTO 3aJJaHUsl.



6.3. Marepuajbl 1Jisl NPOBeJAeHUS] TEKYIIero W MNPOMEKYTOYHOT0 KOHTPOJS 3HAHMM
CTY/IEHTOB
BapuaHTBI KOHTPOJIbHBIX PadoT.

Bapuanr 1

1. Tano Tpéx3HauHOE HATYPAIbHOE YHCIIO (YHCIIO HE MOXKET HAUMHATKCS ¢ HYIIs1), He KpaTtHoe 100.
a) MoJeT JI 4acTHOE ATOr0 YMCIIa U CYMMBI €ro (P ObITh paBHBIM 907
0) MOKeT 1 4aCcTHOE 3TOTO YKCIIa U CYMMBI €0 ITU(p ObITH paBHbIM 887
B) Kakoe Hanbounpmiee HaTypallbHOE 3HAYSHHE MOXKET UMETh YaCTHOE JAHHOTO YHMCIIa U CYMMBI ero rudp?

2. B tpeyromenuke  ABC  mpoBeneHa — Oumccektpuca @ AM.  Tlpsmas, npoxoxasmas — depes
BepuIvHy B nepnenaukyisipao AM, nepecekaet ctopony AC B Touke N. AB = 6; BC=5; AC =09.

a) TOKaXxkuTe, 9To OnccekTpurca yrina C nenut orpe3ok MN mormonam

0) myctb P — TouKa nepecedeHus Ouccekrpuc Tpeyroisiuka ABC. Haliaute otHomenue AP © PN.

3. AHTOH B3sJI KpeUT B OaHKE Ha CPOK 6 MecsleB. B KoHIe KaxXJoro Mecsia oomas cyMMa OCTaBILErocs
J0ra YBEJIIMYMBACTCA HA OJHO M TO JK€ YHCIO NPOLEHTOB (MECSYHYIO NPOLEHTHYIO CTaBKY), a 3aTeM
YMEHBIIAETCSI HA CyMMY, YIUIA4eHHYI0 AHTOHOM. CyMMBbl, BBIIUIAUMBacMble B KOHIE KaXXIOro Mecsua,
MOOUPAIOTCSA TaK, YTOObI B pe3yJIbTaTe CyMMa J0Jra Ka) bl MecsIl YMEHbIIANACh PABHOMEPHO, TO €CTh Ha
OIHY M Ty ke BenuuuHy. OOIasi cymMMma BBIIUIAT IpeBbICHIA CyMMy Kpenuta Ha 63%. Haiigure mecsunyro
MPOLICHTHYIO CTaBKY.

Bapuant 2

1. 15-ro nexabps miaHupyercs B3ath kpeaut B 6anke Ha 1 000 000 py6ueit Ha (N + 1) mecsiir. Y cioBus ero
BO3BpAaTa TaKOBBHI:

— 1-ro yKcia KaKJI0ro Mecsiia JOAT Bo3pacTaeT Ha I' % 1Mo CpaBHEHHUIO ¢ KOHIIOM IIPEBIAYIIETO MECSIIa;

— €0 2-10 110 14-e Ynciao KaKI0ro Mecsiia HeoOX0AUMO BBIIUIATUTh YaCcTh J0JIra;

— 15-ro yucna Kaxa0ro Mecsua ¢ 1-ro mo N-it 1oir nqo/vkeH ObITh Ha 40 ThICAY pyOJiel MEHbIIE JI0JIra Ha
15-e uncno mpeapIIyIero MecsIa;

— 15-ro uucna n-ro mecsmna gonr coctaBut 200 Teicsy pyOIeii;

— k 15-my uncny (n + 1)-ro Mecsiia KpeauT T0HKEH ObITh MOTHOCTHIO MOTAIIICH.

Haiigure r, eciu n3BeCTHO, 94TO 00IIasi CyMMa BBITUIAT ITOCJIE MTOJTHOTO MOTAIeHUs KpenuTa cocTaBut 1378
ThICSY pyOIIeit.

2. Beicotsl BB; u CC; octpoyronsHoro tpeyromsauka ABC nepecekatorcst B Touke H.
a) Jlokaxxute, uto £AHB; = ZACB.

0) Haiigure BC, ecit AH =4 u £BAC = 60°.

3. Bacs u [letst pemanu 3agaun u3 cOOpHHKA, ¥ OHM 00a pElIIIM BCE 3a7a4u 3TOTo cOopHuKa. Kaxasiit
neHb Bacs peman Ha ofHy 3azady OoJbllie, yeM B MpeAbIAyIIUi JieHb, a lleTs peman Ha nBe 3ama4u
OoJbIne, yeM B peAbIAyIHiA eHb. OHU Havaly pemaTh 3a/1a4¥ B OJIMH JI€Hb, TIPY 3TOM B IIEPBBIN J€Hb
KaXIblid U3 HAX PELINII XOTs Obl OJHY 3a/1a4y.

a) Morjo 11 nony4uThes Tak, 4To Bacs B mepBblil 1eHb pelni Ha OJHY 3aJady MeHblue, yeM llets, a
Ilets permt Bee 3amauu U3 COOpHUKA POBHO 3a 5 THEH?

6) Moro 1 MOTy4YHuThCA TaK, 9To Bacs B epBbIil JeHb pelIiil Ha OAHY 3a1ady Ooibine, yem llers, a
[leTst pemn Bce 3agauu u3 cOOpHUKa POBHO 32 4 aHA?

B) Kakoe HamMeHbIllee KOJNMYECTBO 3aj7a4 MOTJIO OBITh B COOPHHMKE €CITU KKABIH W3 pedsT pemai
3amaqn Oosee 6 AHEW, MpUYEM B MEPBBIN AEHb OJWH U3 MAJIFYMKOB PEIINII HA OHY 3a/1a4dy OOJIbIIe YeM

ApyToii?
Bapuant 3

1. 15-ro nexabps ruiaHUpyeTcst B3aTh KpeauT B OaHke Ha cymmy 300 Teicsu pyOieir Ha 21 mecs.
YcnoBus BO3BpaTa TaKOBBI:



— 1-ro ymcna KaXkA0ro Mecsna JoT Bo3pacTaeT Ha 2% Mo CpaBHEHHUIO C KOHILIOM MPEABIIYIIEro MecsIa;

— €0 2-10 110 14-e yncno Kaxa0ro Mecsia HeoOXOJMMO BBIIJIATUTh YacTh JI0JIra;

— 15-ro uncna kaxaoro Mecsua ¢ 1-ro mo 20-# gonr 1oymkeH ObITh HAa OJHY H TY K€ CyMMY MEHBILIE 10JITa
Ha 15-e 4rcio npenpiayero Mecsua,

— 15-ro uucna 20-ro mecsua gonr coctaBut 100 ThICSY pyOIIeCii;

— Kk 15-My unciy 21-ro Mecsina KpeAuT T0IBKEH OBITh MOJTHOCTHIO TIOTaIIeH.

Haiinure o0mryro cymMmMy BBITUIAT MOCIIE TTOTHOTO TOTAIICHUS KPeTUTa.

2. JIBe OKpY»KHOCTH KacaroTcsi BHeIHUM oOpa3oM B Touke K. [Ipsimas AB kacaercst epBoil OKPYKHOCTHU B
Touke A, a Bropoii— B Touke B. Ilpsamas BK mepecekaer mepBylo OKpyKHOCTH B  Touke D,
npsiMasi AK miepecekaeTr BTOpYyr0 OKpYKHOCTh B Touke C.

a) Hokaxwure, uro npsameie AD u BC napannensHsl.

0) Haitnure momane Tpeyronsauka AKB, ecrii m3BecTHO, UTO pagnychl OKpYy>KHOCTEH paBHBI 4 1 1.

3. MoxHo i u3 ocnenosarensaoctu 1, 1/2, 1/3, 1/4,... Bbimenuts apuMETHUECKYIO TPOTPECCUI0
a) IHOM 4

0) auuHoOM 5

B) ;unHoi K, rae K — mo6oe HaTypaibHOE YHCITO?

Bapuant 4

1. B utose miaHupyeTcs B3ATh KPEIUT B OaHKe Ha HEKOTOPYIO CyMMY. Y CIIOBHS €0 BO3BPaTa TaKOBBI:

— KaXK[IbI{ STHBAPh JOIT Bo3pactaeT Ha 31% 1o cpaBHEHHIO ¢ KOHIIOM MPEIBIYIIETO Toa;

— ¢ (heBpas 1Mo UIOHB KaXKJIOTO roJja HEOOXOIUMO BBHITIATUTH YacTh J10J1ra, paBHyo 69 690 821 pyOis.

Cxomnpko py0ieii ObLTO B3ATO B OaHKE, €CITH H3BECTHO, YTO OH OBLT MOITHOCTHIO TIOTAIIeH TPEMS paBHBIMHU
TuraTtexamu ( TO ecTh 3a Tpu roaa)?

2. B OCTPOYTOJIBHOM TpeyroiabHuke 45C MpoBeaeHbI BbICOTEI AK 1 CM. Ha HUX u3
Touek M u K onyieHsl neprneHAuKyIsipsl ME 1 KH COOTBETCTBEHHO.
a) Hokaxwure, uro npsamelie £H n AC napauiesbHbl;
0) Haiinure otnomenue EH : AC, ecnu yron ABC pasen 30°.

3. B mkomax Ne 1 u Ne 2 yuammecst nucanu TecT. V3 ka0l MIKOIBI TECT MHCANH, MO KpaliHe#d mepe, 2
y4anmxcs, a CyMMapHO TecT mwcanu 9 yuamwmxcs. Kaxkaplid yuamuiicsi, mHcaBIOINA TeCT, HaOpai
HATYpaJIbHOE KOJUYECTBO OaiioB. OKa3ajioch, YTO B KAXKOW IIKOJIE CPEIHHUM OalT 3a TECT ObLI IEJIbIM
guciaoM. [locnme 3Toro ofuH U3 ydanmxcsi, MUCaBIIUX TECT, mepemén u3 mKoibl Ne 1 B mkomy Ne 2, a
cpeaHue Oaibl 3a TECT ObUIM MEPECYUTAHbI B 00EUX IKOJIAX.

a) Mor nu cpennuii 6amn B mkose Ne 1 ymensmuthbes B 10 paz?

0) Cpenuuii 6an B mkose Ne 1 ymensimics Ha 10%, cpeanuii 6amn B mkosne Ne 2 Takke yMEHBIIWICS
Ha 10%. Mor nu nepBoHayabHBIN cpeHui 6ast B mKose Ne 2 paBHATHCS 77

B) Cpennuii 6ain B mkosie Ne 1 ymensmmics Ha 10%, cpennuii 6amt B mkose Ne 2 Taxoke yMEHBIIHIICS
Ha 10%. HalimuTe HamMeHbIIee 3HAaUCHHUE TTEPBOHAYATIFHOTO CpeaHero Oamia B mkoje Ne 2,

Bonpocsl k 3a4éTy:
1. OcHoBHble (popMybl. TPUrOHOMETPUUYECKUE YPAaBHEHUSL.
2. OcobenHocTH 0TOOpa KOPHEH B TPUTOHOMETPHUUECKUX YPABHEHUSX.
3. PaBHOCHIIBHBIE TIPEOOPa30BaHHS.

4. Pemienne HEPAaBCHCTB MCTOAOM UHTCPBAJIOB.



5. MeTtop parmoHaan3aui HepaBeHCTB.

6. YpaBHEHHUS U HEPABEHCTBA C MapaMeTPoM. 3aMeHa MEPEMEHHOMN ¥ METO/I OIICHOK.

7. DneMeHTapHble PYHKIIUU U UX rpaduKy.

8. KBagpartHsblii TpexuieH. Moty ib.

9. YpaBHEHHE OKPY>KHOCTH.

10. I'padmueckne MeTOABI PEIICHHH 33124 C TApaMETPOM.

11. JIonu ¥ IPOLICHTHI.

12. CnosxHbIe MPOIEHTHI U KPEIHT.

13. [TocTpoeHne MaTeMaTUYECKUX MOJIeNIel IKOHOMUYECKHX 3a/ay.

14. 3agaun Buaa «oreHKa Iiroc mpumep». OCHOBHBIE CIIOCOOBI paCCY ACHUHN U IOTUYECKUX KOHCTPYKIIHMA.
15. Ucnonb3oBanue AeTUMOCTH. MeTo1 OLIEHOK, KOHEUHBIH niepedop, mpuHiun Jupuxie.

16. OcHoBHBIE TeopeMbl MIaHuMeTpuu (Teopema [udaropa, Teopema KOCUHYCOB, I0100KE, TLTOMIAH ).
Beienenne TUITOBBIX KOHCTPYKIIMH B 33/1a4aXx.

17. IlocTpoenue yepTexei (ceueHus), OCHOBHbIE TUIIbI BEIUMCIMTEIBHBIX 33/1a4. Boljienienne THoBbIX
KOHCTPYKIHUH B 33a4ax.

18. CBeieHre IpOCTPAHCTBEHHOM 33/1a4H K TTAHUMETPUICCKOM.

KOHmpOJlb oceoenusn Komnemeuuuﬁ

Ne Bun xonTpoms KonTponupyemsle pas3nensl Kommerennumy,
i\t KOMITOHEHTBI KOTOPBIX
KOHTPOJIUPYIOTCS
1 AynuropHas Pasnen 1- Pasnen 7 YK-1, IIK-2

KOHTp.paboTa(IpoB
€pKa U OIICHKA)

2 Teopernueckuii Pasgen 2 VK-1, TIK-2

TECT

3 CamocTrosTeapHOe Paznen 1- Paznen 7 YK-1, TIK-2
peleHue
MPAKTUYECKHIX
3aJ]aHAN

(aynuTopHasi)




5 3auér B Pasnen 1 - Pasnen 7 VYK-1, TIK-2

6 cemecTpe

[. Y4yeOHO-MeTOAMYECKOe ¥ MaTepHAIbHO-TEXHHYeCKoe olecrevyeHHe HCHMILIMHBI
(MonxyJisi) pemienue 3aaa4 npoguiasHoro EI'D mo maremaruke
IlepeyeHb OCHOBHOW W JONOJHHUTENBHOM Y4eOHOW JHUTEpaTyphl, HEOOXOIUMOW i OCBOCHHS

JTUCIUILIMHBI (MOJyJIs) peuieHue 3aaa4 npoduinbHoro EI'D mo maremaTuke.

K ocHOBHOI (00s3aTenpbHON) IUTEpaType OTHOCATCA Y4YEOHHMKH, ydeOHbIE IMOCcoOus, y4eOHO-
MeTOoAMYecKast JIUTepaTypa W MOHOTpaguH, H3Y4YCHHE KOTOPBIX SBIAETCS O00s3aTeNbHBIM IS
OBJIQ/ICHUS 3HAHUSIMH B MOJHOM 00BEME IO TUCHUIUIMHE B COOTBETCTBUH C JaHHOM mporpammon. K
OCHOBHOH, MPEXJE BCEro, OTHOCUTCS JIUTepaTypa, uMmeromas rpud MuHuctepcrBa oOpa3oBaHus U
Hayku Poccuiickoit @enepanuu uiau  Y4eOHO-METOAMYECKOTO OOBEIMHEHHS, PEKOMEHIYIOIINX
U3JJaHME K MCIOJIh30BAHUIO B yUeOHOM Mporecce. B cnucke OCHOBHOM JUTEpaTyphbl YKa3bIBaeTCsi HE
Oosee MATH MCTOYHUKOB, MMEIOLIMXCS B JOCTaTOYHOM KojuuecTBe B ¢oHae Oubimorexku. Ecimm
JOCTYIIHA 3JIEKTPOHHAs BEpCHsl y4YE€OHMKOB, Y4eOHBIX MOCOOMH M T.X., ClEAyeT yKaszaTh sl HUX
PEXHUM JOCTyTIA.

K [omosHUTENhHOM OTHOCUTCS JIUTepaTypa, pEKOMeHJayemas OakajaBpaM, Marucrpam i
CaMOCTOSITEJIbHOTO W3YYEHHs MpPU BBIIOJHEHUU KypCcOBOTO IpoekTa (padoTbl), y4yeOHONl HayuyHO-
UCCIIEIOBATEIIbCKOW paboThl, TpW HanmucaHuu pedeparoB, s TOATOTOBKM K CEMHHapam,
NPAaKTUYECKUM 3aHATHUSAM, JTAOOpaTOPHBIM padoTaM W JAPYTHUM YYEOHBIM 3aHATHSAM, a TaKKe s
yri1yOJIeHus ¥ PacIIMPEeHUs 3HaHUH 110 JAaHHOM JUCLUIUINHE.

Bce WCTOYHMKM B  OCHOBHOM ¥ JIOTIONHHUTENFHOM  JIMTEpaType JAAlOTCS C  MOJHBIMH
OubmmorpaYeCKUMM OMUCAHUSMH B COOTBETCTBHHM C POCCHHCKUM WM 3allafHbIM CTaHAapTaMH
oopmiteHHs.

I[J'IH MarucTpaTrypsbl 00s13aTCIHbHO HATUYHUE JIATCPATYPhI HA AQHTJIUKMCKOM SI3BIKE.

7.1. YueOHas auTeparypa:
OcHoBHasi 1uTEpaTypa

1. EI'D 2020. Maremaruka. [IpodgunpHblii ypoBeHb. THUIOBBIE 3K3aMEHAIIMOHHBIE BapUaHTHI: 36
BapHaHTOB, NoJ penakuueit U. B. Smenko uzn. «HamonansHoe oOpazoBanue», 2020

2. ET'D 2020. ®UIIN. Martemaruka. [IpodunsHbIil ypoBeHb. THIIOBBIE BapHaHTHI IK3aMEHAIIMOHHBIX
3aaanuii noa penakuueit 1. B. Smenko uza. «Ok3ameny, 2020

3. 4000 3amau ¢ orBeramu 1Mo mareMatuke. bank 3amanuii EI'D. mox pemaknueit M. B. Smenko w3
«Dx3amen», 2019

4. EI'D 2020. Martemaruka. [Ipodunsaeiii yposerb. ®I'OC Cocrauremm: U. B. fAmenko, C. A.
[llecrakor uza. MITHMO, 2020

5. EI'D 2020. Maremaruka. (cepusi) uza. MIITHMO, 2020



7.2. UnTepHeT-pecypcehl
[TockonbKy B HaAcCTOAIIEE BpeMs MpHU padoTe ¢ MHPOPMAIUEH MUPOKO UCTIOIB3YIOTCS PECYPChI

TEJIEKOMMYHUKAIIMOHHON cetn «MHTepHeT» (manee — cerb «MHTEpHET»), TO ClledyeT yKas3arb
NepeYeHb CaWTOB, HCIOJB3YIOMIUXCS IS TOJyYCHHs JONOJHHUTENBHBIX 3HAHUU 10 W3ydaeMoi
mucnuruinHe. Takke ciaelyeT ykasaTh ajpec caiTa, colepiKailero ydeOHyr HH(OOPMAIHIO 10 KypCy
(Tpu ero HaJIMYuM ), MPUHIIKIIB Pa3MeIIeHUs B HeM HH(POpMaIUK U CIIOCOOBI pabOThI ¢ CAaHTOM.

Ne Ha3Banue DJIEeKTPOHHBIN ajpec Conep:xanune
1 Exponenta.ru Www.exponenta.ru Ha caiiTe pa3MenieHbl 3JIeKTPOHHBIC YYEOHHUKH,

CIIPaBOYHHKH, CTAThH, IPUMEPAMA TPUMEHEHUS
MaTeMaTHYECKHX MMaKeTOB B 00pa30BaTEIbHOM
npoiiecce, IeMO-BEPCHH 1O MYJISIPHBIX
MaTEeMaTHYECKUX TTAKETOB, AJIEKTPOHHbIE KHUTH 1
CBOOOIHO pacmpoCTpaHsIeMbIe TPOTPAMMBI.

2. Math.ru www.math.ru MaremMaTH4YeCKHUi CaiT NJIs IIKOJIBHUKOB,
CTYJICHTOB, YUUTEJICH U BCEX, KTO HHTEPECYETCS
MaTeMaTHUKOM.

3. Maremaruka www.mathematics.ru | YueOuslit MaTepuas o pa3InyHbIM pasieliaMm
MaTeMaTHKH.

4, MareMaTHuKa 1JIsl www.xplusy. isnet.ru | Cogepkut 00JIbIIOE KOIMIECTBO BUACOIEKINN 1Is

CTY/IEHTOB H TIpoYee. IIKOJILHUKOB, a0UTYPHEHTOB U CTYJCHTOB 110

MaTeMaTHKe U (H3HKe.

5. Poccuiickoe o6pa- www.edu.ru ®denepaibHbIN 00pa30BaTeIbHBIN OPTAT:

30BaHHe. YUPEKICHUS, IPOrpaMMBbl, CTaHaapThl, BY 361, TecTh

EI'D.

7.3. IIporpamMmmMHoe o0ecieyeHue:
1. Microsoft Excel
2. Microsoft Word
3. Microsoft PowerPoint

7.4. MaTtepuajibHO-TeXHHYecKoe obecreyeHne

B opranuszamuu yudeOHOro mporecca HEOOXOAWMBIMH SIBIISIIOTCA CpEACTBa, OOECHEeurBaIOIINE
ayJJMOBU3yaJIbHOE BOCIpHATHE y4yeOHOro Matepuana ( CHELHMATU3MPOBAHHOE JAEMOHCTPALMOHHOE
o0opyaoBaHue):

1.locka u men (wim 0osiee COBpEMEHHBIE aHAJIOTHH )

2. KOMITBIOTEPHBIE U MYJIbTUMEIUIHBIE TEXHOJIOTHU

3.MUKpPOOH M COOTBETCTBYIOLME YCTAHOBKU (i1 pabOThl B OONBIIMX ayJUTOPHUSIX C
MHOT'OYHMCIICHHBIMU I'PYTIIaMH CTYJIEHTOB)


http://exponenta.ru/
http://www.exponenta.ru/
http://math.ru/
http://www.math.ru/
http://www.mathematics.ru/
http://isnet.ru/
http://www.edu.ru/

PaGouast mporpamMmma gucturinHbl Pemenue 3agad npoguiabnoro EI'J mo mareMaTuke coctaBjieHa B
cootBeTcTBUM ¢ TpeboBaHusiMu OI'OC BO no nanpasnenuto noarorosku 44.03.01 [Megarorndeckoe
oOpa3oBanne MaTemaTnka

[IporpamMmy cocTtaBui:

[IporpamMmy coctaBuia:

Cr. npenonaBarens kadpeapsl «MaremaTndeckuii ananu3» Aymesa M.A.

[Tporpamma oo0pena Ha 3acenanuu kadeapel «MareMaTHdecKuil aHaIn3)
ITporoxon Ne6 ot «27» dheBpansa 2025t

[Iporpamma onobpeHa YueOHO-METOUUYECKHM COBETOM (PU3UKO-MATEMaTHYECKOTO
dakynpTeTa
[Ipotokomn Ne 7 ot «13» mapta 2025 1.



Ipuioxkenue Nel

OueHouyHble MaTepHAJIbI IO JUCHUILINHE «Pemenne 3a1a4
npopmwiabnHoro EI'D mo maremaruke)

1. OueHouHble MaTepHaIbI AJIs TEKYLIEr0 KOHTPOJIS

1.1. TecToBBIE MaTEPHAIBI
Temsbl Aireopa, Tpuronomerpusi, TekcToBble 3a1a4u, I eomeTpus
(mecmosvie 3adanust)

Bapuanr 1

1. Ecnn V9—tN4-t=2, 10 \9—t+V4—t paBHO

1L 2)1 3)2 4)5
4 2
2. Eciu f (x) =2x*1, 1o Beipaxkenue f(x2)—f (x +20) npuBoaurcs K BUILY
x—25
+4 —5lx+4 51(x+4) 51(x+4)
1)- 9;725 2) x2-25 3)- x2f25 4) 25

3. CymMa KOOpIHAT BEPIIUHBI Tapaboiibl y = x2 +4X +5 paBHa
1)-2 2)-1 3)0 4)1

4. TlpousseneHue KopHei ypaBHenus 3x3 — 3x2 —2x +6+0 paBno 1)-6
2)6 3)4 4)-4

5. Pe3ynbTar BHIUMCIIEHUS BHIPAKEHUS 3"|og\/3_\/5 + 2\/2+?;\|099(2\/2-5)2_paBeH
1)23 2)442 3)6 410

6. [pousseenue kopHeii ypapuenus 4X1-2¥1-2=0 pasno

1)-2 2)-1 3)2 4)1
4

7. Ilponssenenne KopHeii ypapHenus logx? 24-|Og 24x=3 paBHO
1)4 2)8 3)14 4)1
8

8. Ecnu BTOpOI 1 4eTBEPTHIN WiEeHB! apU(PMETHUECKOH TPOrPECCUN COOTBETCTBEHHO PaBHbI 6 1
16, TO NATHIN YWIEH NPOTPECCUH PaBEH

1)22 2)20 3)18 4)21
9. 3HaueHue BoIpakeHus: cos(arctg(- 37)) paBHO
5T 55 757 \58
)% 2) % 3 &7 1)

10. Pe3ynbTaT BeIYMCIEHUS BEIpaKeHUs 25iN44°*C0s16°+2sin?31°-1 papen
1)1 2NF 3 41
2 2

11.Ecnu B paBHOOGAPEHHOM TPEYTOJBHUKE JITMHA OCHOBAHUS paBHA 12 cM, a €T0 epuMeTp
paBeH 32 cM, TO painyC OKPY>KHOCTH BIIMCAHHOH B TPEYTOJBHUK PaBEH
1)4cm 2)6 cm 3)3cm 4)5 cm



12.Ecnu cepa paanyca 5 cM MOXOJUT Yepe3 BCE BEPUITUHBI MPSIMOYTOIBLHOTO
napauiesieure/1a, B OCHOBAHIUH KOTOPOT'O MPSIMOYTOJIBHHUK CO CTOPOHAMU 3 ¢M U 4 cM, TO
o0beM 3Toro napaienenuneaa (B Ky0. cM) paBeH

1) 60v3 2)643 3)683 763
13. Eciu V6 —t-\5—t=4, T0 V6 —t+\5—¢t paBHO
1)L 2)1 3)2 4)5
4 2
14. Ecim f(x)=3x*L 10 f(x +2) — f (x +6) mpuBOAMTCA K BHY
84 x4 84x 84 42
1) 72 2) x2—4 3) x—4 4) x2—4

15. TIpousBe/ieHIe KOOPMHAT BEPIIMHBI MApaboiIsl Y=-X*+4X-5 paBHa
01 2)2 3)3 4)4

16. [TpousBenenue KopHei ypapHeHHs (X2+X-2)(X°+X+2)=-2 paBHO
1) 2V2 2)8 3)-\2 4)-8

17. PesynbTat BeuMcieHus Boipakenus 4102 V2 4+ 7+4_A|0916(2 —7)? pa;eH
1) 2\7 2)4\7 3)4 4)8

18.Cymma KopHei#i ypaBHeHns 3 X"2+5%3(0)"2+1_300"2+2=7%33-4 papyo 1)-2

2)-1 3)2 4y \

19. Cymma xopueii ypasuenus (10gs(x-3)+10gs(9-x))*(x?-4x-5)=0 paBuo
1)17 2)16 3)12 4)14

20.Ecnu B TeOMETpUYECKOM MTPOrpeccuy 3HaMEHATEh PaBeH -2, a CyMMa NEPBHIX ISATH YWICHOB
paBHa 5,5, TO IEPBBLIN €€ YJIEH PaBEH
1)-0,5 2)1,5 3)0,5 4)-1

21. 3naucnue BeipakeHus tg(arcsin( 1)) paBHo
3

i2_ 2 \/72_ 2
12 2) 2 3) L2 4) 2
249°-1
22. Pe3ynbTaT BBIYUCIICHUS BRIPAKECHUS ZsmipaBeH
\/_ C0$53°—C_0537°
b 22 3)\2 4)2

23.Ecnu oque u3 yrioB pomba paseH 60°, muaronaib, IpoBeIeHHAs U3 BEPIIHMHBI 3TOTO yTIJIa.

PaBHa4\3 cM, To epuMeTp poMba paBeH
1)8 cm 2)16 cm 3)12¢cm 4)24 cm

24 Ecnu nuaroHaib Ky06a paBHa 12 cM, To muromas (B KB.CM) cephl, Kacaromerncst BceX rpaHeit
3TOro Ky0a paBHa

1) 32\2n 2)18+6m 3)24 3n 4)36 \2n

25. Ecin VIB=tN3-=F=Z, To V16 —FF3—t pasmo
1)8 2)4 3)u 4%
2




26. Ecu f (x)=3x*2 10 f(x +2)— f (x +8) mpuBOAUTCS K BUILY
x5 102 102x 52x
:I-)'i 2) 3) x2-9 4) x2-9

x2—9 x2-9

27. CyMMa KOOPJMHAT BEPIIMHBI 1apabosibl Y=-X?+2X-4 paBHa
1)-6 2)-5 3)-4 4)-2

28. Kopenb ypaBHeHust _5 + 2 =2-*"4 ipuHAUICIKUT IPOMEKYTKY
x2-1 x+1 x—1

1)(-6; -4) 2)(-3;-1) 3)(0; 2) 4)(3; 6)

29. Pe3ysbTaT BBIYMCIICHHS BEIPOKSHHUS 5Iogdb_\/4 +2+/3+5"2b(23-4)? paBen

1)4 2)8 3)243 4) 43
30. Cymma KopHel ypaBHEHUS 3y5x72= 524 paBHa
1)2 2)-2 3)3 4)- 3

3 3 2 2
31. IpousBesenue KopHeit ypaBHenus 1093 (92)2+|0931:5 paBHO

3 9
1)9 2)3 3)27 41
27

32.Ecnu B apupMeTHIECKON IPOTrpeCcCHy MATHINA U AECATHINA YWICHBI COOTBETCTBEHHO paBHBI 18 1 13,
TO Pa3HOCTh NMPOTPECCHH PaBHA
1)-2 2)-1 3)-3 4)-0,5

33. 3nauenwue Bripakenus sin(arctg(- 52) paBHO

1)-2338 7)-2489 5)- 24 2y -2
38 39 41 42
34. Pe3ynbTaT BHIUMCICHUS BBIpOKEHHsT ~ C0s2x % cos3x HMeEET BHU]T
1 . SUTSX=SINMX TOS2ZXFCOSAT
D2~ 2)c0s2 o 3)sin2 o« 4) 1
c0s2x -
2sin2«

35.Ecnu BBICOTHI paBHOOOKOW Tpamenmuu AENST €€ Ha KBaapaT W J[Ba PaBHOOEIPEHHBIX
TpeyroibHHKA. A ee GOKOBas CTOPOHA paBHa 4V2 CM, TO CyMMa ee OCHOBAHHIl paBHa
112 cm 2)20 cm 3)22cMm 4)16 cm
36.Ecnu cdepa mpoxoauT yepes Bee BEpIIMHBI IPSIMOYTOIBHOTO Napasiesienunena ¢ peopamu 4 cm,
Scm u 9 o, To TIomaak chepsl (B KB.CM) paBHA

1)120n 2)122n 3)124n 4)126n
37. Ecim V12— t-\4—t=1, To V12— t+\4—t paBHO
1)8 2)4 3)2 4)5
2
38. Ecin f(x))=2x"1, 10 f(x +4)— f (x +8) nmpuBOAUTCS K BHILY
44x x6 22x 44 22
1) zes 2) 24 3) 22 4) 24

39.IIponsBeaenne KOOPAHHAT BEPIIMHEI MApaboIsl y=Xx>-6x+8 paBHO 1)-
7 2)-6 3)-5 4)-3

40. TpousBenenue kopHei ypasuenus 10x3-15x2-12x+18=0 paBHo



1)-1,8 2)1,6 3)-1,2 4)1,8

Tembl Aareopa, Tpuronomerpusi, TexcroBile 3aaa4u, I'eomeTpus
(mecmosvie 3a0anus)

Bapuanr 2.

1. Pe3ynbTar BeunciieHus BeipakeHust 8log 32‘/ 2+5-2"log (24V5)? paBen
1)2 2)4 3)215 4)4~5

2. TIponssenenue kopueii ypasaenus 9™ - 2 3%- 3=0 papno
-1 2)2 3)-3 )
2

3. Cymma kopaeii ypasuenns (logs(x + 3)+logs(1 — x))(x?-4)=0 pasna

1)4 2)2 3)-4 4)-2

4. Ecniu B TEOMETPHUECKOM IPOTPECCUU TPETHUH WICH paBeH 1, 3HaMeHaTelb paBeH 1, To cymma
2 4

ICPBOro 1 4YCTBCPTOro 4YICHOB paBHA

ny 2% )% 4%

5. 3nauenue Beipakenus ctg(arcsin( 53) paBHO

1)% 2)%l 3) i%l 4)\/ﬂ-:>1*1

6. Pe3ynbTar BEIUKCIICHNS BRIpakeHus 4Sin36°C0s6°+4sin?24°-4 pasen
1)3 2)2 3)1 4)-1

. Ecnii B paBHOOOYHYFO Tpamnenuio BIMcaHa OKPYKHOCTb paanyca 6 cM, Touka KacaHusl JeITUT
OOKOBYIO CTOPHY Ha OTPE3KH, Pa3HOCTh MEX]Iy KOTOPBIMHU PaBHA 5 CM, TO CPEIHSIS JINHUSI
Tpamnenuy paBHa

1)10 cm 2)11 cm 3)12ceMm 4)13 cm

. Ecnu cdepa pannyca 4,5 cM oXoAUT Yepe3 BCE BEPIIUHBI IPSIMOYTOJIBHOTO
napasJiesienurne1a, B OCHOBAHMHM KOTOPOT'O MPSIMOYTOJIbHUK CO CTOPOHAaMU 4 ¢M U 8 cM, TO
IUTOIIA b TTOJTHOM ITOBEPXHOCTH TOTO Mapauiesenunesa (B KB. CM) paBHa

1)82 2)84 3)86 4)88

9. Cymma kopreit ypasuenus (logs(x + 3)+logs(1 — x))(x?-4)=0 pasna
1)4 2)2 3)-4 4)-2

10. Ecnu B reoMeTpUYecKoil IpOrpeccu TPETUH WICH paBeH 1, 3HaMeHaTe b paBeH 1, To cymma
2 4

NEPBOro U YE€TBCPTOI'O YJICHOB paBHA

1)® 2) % 3) % 4%

11. 3nayenue BoIpaxkeHus ctg(arcsin( 56)) paBHO

1) 2% 3) % 1)
12. Pe3synbTat BeIYMCIEHUs BEIpakeHns 4in36°C0s6°+4sin24°-4 pasen
1)3 2)2 3)1 4)-1



13.

16.

17.

20.

21.

22.

24,

Ecmm cdepa paguyca 4,5 cM MOXOIUT Yepe3 BCE BEPITUHBI MPSIMOYTOIBHOTO
napajuiesienune1a, B OCHOBAaHUN KOTOPOTro MPSMOYTOJILHUK CO CTOpOHaMU 4 cM U 8 cM, TO
IJIOLIA/1b MTOJIHOM MOBEPXHOCTH 3TOTO Mapajuienenuneaa (B KB. CM) paBHa

1)82 2)84 3)86 4)88
14. Ecou NIZ=tN4=T=Z, 10 V12 —TF4—t paBHO
1)8 2)4 I 4= 5) %
3
15.Ecmu f(x))=2x"1, 10 f(x +4)— f (x +8) npuBOAMTCS K BUILY
44x x6  22x 44 22
1) yea 2) x2-4 3) vy N7

CyMMa KOOpAMHAT BEpPUINHEI Tapabonsl Y=X? -6x+ 8 pasHa 1)-7
2)-6 3)-5 4)-4 5)2

IIponssenenue kopreii ypasrerns 10 x3-15x2-11x+18=0 pasHo 1)-
1 215 3)4-1,2 4)-1. 5) 2

18. IIpoussenenue xopueii ypasnenus 9 -2 3 X1-3 =0 pasno
H—1 22 3)--3 ap 5)-L

19. Eciiu B reOMETpUYECKOM MTPOrPECCUU TPETHIA WIeH paBeH 1, 3HaMeHaTellb paBeH 1To
2 4

CyMMa IIepBOT'0 U M YETBEPTOTO WICHOB paBHA
65 65
1)3—;3 2) G—Z 3) s 4) 5 5) L
CyMMa KOOpIMHAT BEpIIMHEI 1apaboisl y=-X> + 6X -12 papHa 1)-2
2)-8 3)-7 4)-6 5)-5

Ecnu B reomMeTpruecKoi Mporpeccuy 3HaMeHAaTeNb PaBeH 2 CyMMa MEePBBIX MATH WICHOB

paBHa 93 TO NEpBHIi YIEH paBeH

1)1 2)3 3)6 4)1 5) 1
3 6

Ecnu B paBHOOEIPEHHOM TPEYTOJILHUKE JJTHHA OCHOBAHUS paBHA 12 CM, a €ro mepuMeTp
paBeH 32 ¢M, TO paanyc OKPY>KHOCTH BIIUCAHHOW B TPEYTOJIbHUK PaBEH
1)4 cm 2)6 cm 3)3cm 4)5 cm

23. CymMMa KOOpJMHAT BEPIIMHBI Tapabosisl Y=X° -6X+ 8 paBHa
1)-7 2)-6 3)-5 4)-4 5)2

Ecnu cdepa panuyca 5 cM MOXOAUT Yyepe3 BCe BEPLIMHBI MPSMOYTOJILHOTO
napaiesienure/ia, B OCHOBAaHIUH KOTOPOTO MPSIMOYTOJIBHHUK CO CTOPOHAMH 3 CM U 4 cM, TO
00beM ITOTo napajuiesnenumnesaa (B Kyo. cM) paBeH

1)60V3 2)64/3 3)68+3 4)76\3
25. Ecoiu NI6—t~N5—t=2, o V16 —t+\5—t paBHO
1)8 2)1 3)i 52
3
26. Eciu f(X)=3x*2 To f(X-3 )-f(X-9) npuBoauTCs K BUmIy
x+5 104 102x 2x
:I.)-i 3) x>-9 4) x>-9

x2-9 x?-16



32.

33.

34.

38.

39.

40.

27. CyMMa KOOp/MHAT BEPIIMHBI TapaboIIbl Y=-X*-2X- 2 paBHa

1)-6 2)-5 3)-4 4)-2
28. Kopenb ypaBHeHust _5 + 2 =2-*"4 ipuHAUICKUT IPOMEKYTKY
x2-1 x+1 x—1
1)(-6;-4) 2)(-3;-1) 3)(0; 2) 4)(3; 6)

29. Pe3ysbTaT BBIYMCIICHHS BEIPKEHHS 5"Iog\/b_l/4 +23+5"2b(23-4)? paBen
1)4 2)8 3)243 4) 43

30. Cymma kopHeii ypaBHerms 3\ Sera= 524 paBHa

1)2 2)-2 3) 4)-3
3 3 2 2
31. Ilpoussenenue kopueii ypapuenus log (*)?+log 2 %5 paBHO
3 3 3 9
1)9 2)3 3)27 4)1_
27

Ecnu B apumMeTndeckoii mporpeccuu NATHIA U IECATHINA WICHBI COOTBETCTBEHHO paBHbBI 18 1 13,

TO Pa3HOCTh MPOTPECCUH PaBHA
1)-2 2)-1 3)-3 4)-0,5

Ecnu BBICOTBI paBHOOOYHOW Tpameuuu AESAT €€ Ha KBaJpaT MW JBa PaBHOOEIPEHHBIX
TpeyrojibHUKA. A ee GOKOBas CTOpPOHA paBHA 412 CM, TO CyMMa ee OCHOBAHMIi paBHA

Bbruucnure cymMy LeblX 3HAYEHUH X, HE MIPEBBIILAIOIINX 110 MOAYJIIOS U MPUHAAIEKAIINUX
MPOMEXYTKY(MJIM POMEXKYTKaM) BO3pacTaHUs (QyHKIHH

f(x) =4 x3 +6x2-45 x+15

35. HaiiguTe 3HaueHHe mapamerpa a, NP KOTOPOM HaWMEHbIIEE DEIICHHE HEpPaBCHCTBA
ax-16 510 pasHo 8
x

2-6x+5
36. YKakuTe YnCIIo TEeITbIX PeIICHU HepaBeHcTBa X— > 1
(x-3)(x-5)

37. HaifauTe 9HCII0 HETbIX PeleHnii HepapeHcTBaYX- Vx —3 >1=2
112 cm 2)20 cm 3)22cMm 4)16 cm

Ecnu cdepa mpoxoanT depes Bce BEPIIMHBI IPSIMOYTOJILHOTO MTapaulesenunesa ¢ pedpamu 4 cm,
S5cM 1 9 oM, To mTomaak cdepsl (B KB.CM) paBHA
1)120n 2)122n 3)124n 4)126n

Ecnu B reomMeTprueckoi Iporpeccuy 3HaMeHaTe b PaBeH -2, a CyMMa TEPBBIX ITH YWICHOB
paBHa 5,5, TO EPBBIN €€ YIEH PaBEH

1)-0,5 2)1,5 3)0,5 4)-1

Ecnu nuaronans ky6a paBHa 12 cM, To ruiomazs (B KB.cM) cepbl, Kacaroliencs: Bcex rpaHei
3TOro Kyba paBHa

1)32v2n 2)18+6m 3)24 31 4)36 \2n

Kpurepun onenku
«OTJIUYHOY», eciu BepHO BhIotHeHO 90 — 100 % 3amanuii;



2.

«xopomoy, eciu BepHO BbIoHeHO 80 — 89 % 3amanmii;
«yJ0BJIETBOPUTEJIBHO», €CJIH BEpHO BhInojHeHO 60 — 79 % 3amanuii;
«HEeYJ0BJETBOPUTEIBLHOY», €Clii BepHO BhIoHEHO 0 — 59 % 3ananuid.

1.2. Bonpochl /1 KOJJIOKBHYMA
Tema 1. Aareopa
1. Yucnosele BelpaxkeHUs. BoipaskeHus ¢ nepeMeHHbIMU. POpMyJIbl COKPALLIEHHOTO YMHOKEHUS.

CreneHb ¢ HATYpaJbHBIM U PALIMOHANBHBIM [TOKa3aTeiaeM. ApupMeTHyecKuil KOpeHb.
3.JIorapudmsl 1 UX CBOWCTBA.

4, OnHOYIEH U MHOTOWIEH.

5.MHorouJsieH ¢ ogHo#i nepeMeHHON. Kopens MHOrOWIeHa Ha IpUMEpE KBaAPATHOTO TPEXUWICHA.

6.[Tonstue pynkiuu. Criocoos! 3ananust Gpynkiuu. O61acTh onpeneneHuss © MHOKECTBO

3HayeHuit pynkun. I'paduk pynkunu. Bozpacranue u yosiBanue GyHKINHU, IEPUOJAUIHOCTD,
YEeTHOCTh U HEYETHOCTb.

7.0mpeneneHre 1 OCHOBHbIE CBOMCTBA 3JIEMEHTAPHbIX (QYHKIMI: TMHEHHAs, KBaJpaTU4Hasl,

CTCIICHHAsA, I1I0Ka3aTCJIbHAasA, J'IOl"apI/I(i)MI/I‘{eCKaSI, TPUTOHOMCETPUICCKHC.

8. YpaBuenus. Kopuu ypaBHenus. [IoHATHE O paBHOCMIIBHOCTH YPaBHEHUSIX.

11.

19.

23.

9.HepasenctBa. Pemienne HepaBeHcTBa. [IoHATHE O paBHOCHIIBHBIX YPaBHEHUSX.

10. Cucrembl ypaBHEHHI U HEPABEHCTB. PelieHne CUCTEMBI.

Apudmernuaeckas u reomerpudeckas nporpeccusi. Qopmyssl 00IIEro 4ieHa U CyMMbI
4JICHOB apu(MeTHuecKoi mporpeccuu. @opMyssl OOIIETo YWieHa H CyMMBbI YICHOB
reOMETPUUYECKOI MPOrpeccuu

Tema 2. Tpuronomerpus
12. CuHyC ¥ KOCHHYC CyMMBI U pa3HOCTH JBYX apryMCHTOB

13. IIpeoOpa3oBaHue CyMMBbI CHHYCA U KOCHHYCa B IPOU3BE/ICHHE.

Tema 4. I'eomerpusi
14. CpoiicTBa paBHOOEIPEHHOT'O TPEYTOJIbHUKA.

15. CpoiicTBa TOUEK paBHOYJAJIEHHBIX OT KOHIIOB OTpE3Ka.
16. [Tpu3Haku napaieaIbHOCTH OT KOHIIOB OTpe3Ka.
17. Cymmsl yriioB TpeyroipHuka. CymMmMa BHEIIHUX YTJIOB BBIITYKJIOIO MHOTOYTOJIbHHUKA.

18. Ipu3Haku mapaieiorpaMma.

OKpy>KHOCTb, ONMCaHHAsI OKOJIO TPEYTOJIbHUKA.

20.KacaTenbHas K OKpY>KHOCTH U €€ CBOICTBA.

21. Teopema ITudaropa.

22. ®opmyIibl IUIOIIAAEH TPEYroidbHHKA, TapajuieJorpaMma U Tpaneluy.

dopmysia pacCTOSTHUS MEXKAY IBYMs TOUKaMH IIJIOCKOCTU. Y paBHEHHE OKPYKHOCTH.
24 1lpr3Haky MapajuieIbHOCTH U MEPIEHIUKYIAPHOCTH IBYX MPSMBIX.

25. [pu3HaKy napasiebHOCTH U MEPIEHINKYIISIPHOCTH IBYX IIIOCKOCTEH.

26. [Ipu3HaKy MapaIeTbHOCTH U MEPIICHANKYISIPHOCTH MPSIMOH U TIOCKOCTH.

27. Teopema 0 Tpex NEPIEHANKYISAPAX.

Kpurepun onenku

- OIICHKA «OTJIHUYHO0» BBICTABJIACTCA CTYACHTY, €CJIM OH CMOTI" U3JIOKUTH CYTh OCHOBHOI'O
BOIIPOCA, CMOI' OTBETUTh IO CYIIECTBY JOIOJHUTEIBHBIX BOIPOCOB MU CMOI OTBETHTH Ha
YTOYHSAIOIIHUE BOIIPOCHI.



- OILICHKa «XOPOII0», €CIIU CTYJIEHT CMOT HW3JIOXKHTHh CYTh OCHOBHOTO BOIIPOCA, CMOT
OTBETHUTh TI0 CYMIECTBY JOIMOJHHUTEIBHBIX BOIPOCOB, HO HE CMOT OTBETHTh Ha YTOYHSIOIIUEC
BOIIPOCHI;

- OIECHKA «YIOBJETBOPHUTEIbHO», €CIM CTYICHT CMOT H3JIOXKUTh CYTh OCHOBHOTO
BOIIpOCa, HO HC CMOI" OTBETUTD 110 CYIICCTBY JAOIMOJIHUTCIIBHBIX BOIIPOCOB,

- OIICHKA «HEYT0BJIETBOPUTEIBHO», CCIIH CTYJICHT HE CMOT M3JIO)KHUTh CYTh OCHOBHOTO
BOIIpOCa.

1.3. KommniekT 3agaHuii 1151 KOHTPOJILHOI padoThI

Tema 1. Aareopa
KountpoabsHnas padora 1.1. To:kaecTBeHHbIE NIPe00pPa30BAHNS AJred0panyecKnX BbIpasKeHH il
Bapuanr 1.

3

1. YopocTuTh BeIpakeHHE 53\/:.

2. Bpluucnute 3HaYCHHUE BBIPAKCHUS; N2 BT +43.

2 1
3. Boruncinte 3 %83 —(82)3 .
4. Haiinure 3HaueHUe BoipakeHus 4 —4c0s2o—4sin*a, eciau 0=15°.
5. Boramcinre (30g3%)logsté

6. HaiimuTe 3HauCHNE BBIpAKESHHS \25—-10-6x+ 36x— 6x—1,5, ecm 4° = 13.

Bapuanr 2.

Mo

1. YnpoctuTs BblpakeHHe ———

4 — Z
2. Haiiymre 3HaueHNe BRIpaKeHHs 3V3 — \/(43 —2473) .

3. Haiinute 3Ha4yeHne BEIpakeHns 16 Cos (T + o) — 3sin (2m + o), ecmu cosa=—12, 1 o — yron
2 13

I weTBepTH.

4. Haiinute 3Ha4eHue Bepaxkenus log , 2, €CIIH log a=8.
49

KonTtpoabHnasi padora 1.2. YpaBHeHUsl M HePABEHCTBA € O/IHOI NepeMeHHOii

Bapuant 1
1. Vkaxute HauMeHbllIee YNCII0, BXOAsIIee B 00JaCTh onpeeneHus QyHKIIH

flx)=9—=x2__
(x—1)(x—2)
N1
2. Kakoe HanOoIbIIIee 1IeJI0€ YHCIIO SIBIIIETCS pellieHHeM HepaBeHcTBa (7) < -,
4 2

3. Pemure ypaBuenue 10gs(12x+8) — logs4 = logs23.

4. Pemuth ypaBHeHue 36x2—36x + 11 = (\/ZCognx)(\/ZCOSEx)



5. Haiiqute Bce 3HaueHWss A , MPU KAXIOM M3 KOTOpIX ypaBHenue |[x| + 4 —a| = 1 umeer
poBHO 3 kopHs. (Eciau 3HadeHuit a Gosnee 0JHOro, TO B OJIaHKE OTBETOB 3aIUIINTE UX
CyMMY.)

2

6. Haiigure pemmenust HepaBeHCTBa (X + 2)2 < —3X, IpH KOTOPHIX (PYHKIIHSI y =X+

2
2Inx — 3x MpUHUMaET HaUMEHbILIECe 3HAYCHHUE.

7. Haiiure Bce 3HAYEHUS X, IPH KAXIOM U3 KOTOPbIX rpaduku GyHkmuid f(x) = 3x2 * 25¢+1 +

1 5 log (3x+1)
X * (‘2 " g(x =4x %3 3 [EPECEKAIOTCS.
Bapuant 2

1. YKa>KI/I)"1(“e H)aI/IMeHBH_Iee HaTypaJbHOE YUCIIO U3 oOactu onpeneierus Gpyukuuu f(x) =
—3)(x+2
logs L)-
1—x 12x
2. Kakoe Haunbosnblee 11e10¢e X SBISETCs PEeLIeHHeM HepaBeHCTBA (;) < _’3?
1
3. Kakoe nienoe uncio cienyet 3a KOpHEM ypaBHeHUS log k- 2)+logi(x—2)= ?

4 > 2

4. Pemute ypaBHeHne 25x%+1 — 34  15% + 9x+1 =,

5. Haiiure BCe 3HAYCHUA @ npu kaaoM U3 KOTOphIX ypaBHenue ||x|—1|=a +1 umeer
POBHO 3 KOpHSI.

2
6. Haiinure pemenus nepaseHctBa (x —3)2 <4x, mpu KOTOPBIX PYHKIMS Yy = ¥ +5 Inx —6x
2

MIPUHUMAET HAUMEHbBIIEE 3HAYECHUE.
7. Halinure Bce 3HAUEHU X, TIPU KaXJAOM M3 KOTOPBIX BBIPAXKEHUS

X
24(F +6+xu9s 2w +2losr
4

IMPUHUMAIOT paBHBIC 3HAUCHMU.

Bapuanrt 3
1. VYkaxuTe HAaMMEHbIIEE MOJOKHUTEIHFHOE X U3 00JIACTH ONpeeNeHHs PYHKIIU
_ NG (c=3)
f(x) - x+5 .

2x—3
2. Vka3aTh HaMMeHbIIIee X. SBISIONIEecs pelenreM HepapeHcTsa (°) <1

7
3. Peunts ypaBHenue logs(x2 —1) = 2 —logs(x + 1).
4. Pemmre ypaBHeHHE 8 * 9¥—5 * 6%+1+ 27 x 4x = (0. (Ecnu pemenuii 6oiee 0HOTO, TO B
OJ1aHKE OTBETOB 3AIMILUTE UX CYMMY.)

5. Haiigure Bce 3HaueHus A, PU KaKIOM U3 KOTOPBIX ypaBHeHue [3+a—|x||=4 UMeeT
poHO 3 kopHs. (Ecnu 3HaueHuit @ Ooisiee 0OAHOrO, TO B OJIaHKE OTBETOB 3AIUIINUTE UX
MMY.

Cy y') 43 43
o cos g—shl % sin 6x

6. Halinute Bce 3HaueHUs X, IPHU KaXJAOM H3 KOTOPBIX BBIPAKEHUS u—

logzcos3 log3cos3x
MIPUHUMAIOT PaBHBIC 3HAUCHHSL. x

7. Pemnte ypaHenne x + logs? —4 = 3093072 — [ogsx.

Bapuanr 4



1. Vxaxute HauMeHbIIee TOEJIO0C ITOJIOKUTCIIBHOC 3HAUYCHUC X U3 obnactu OIpEACIICHUA

—_—
dynkmun £(x) =y :
(x+5)(x—2) -
—JX
2. VkasaTh HanMeHbIIIee X, SBISIONIEecs peneHneM Hepasencraa (1) > 1.
12
3. Pemute ypaBaenue 10g2(15x-10) — log2 5 = logz 13.
3x—18 x—18
4. Pemnte ypaBHenue: 2 x +6*2x  =80.

5. Haiinure Bce 3HaueHUsT @, NPH KaKIOM M3 KOTOPBIX ypaBHeHue |[4—|x||=a +2 umeer
POBHO 3 KOpHS.

6. Haiiqure Bce 3HAUCHUS X, IPH KAXIOM M3 KOTOPBIX rpaduku GpyHkimid f(x) =

2sin3x+sinx(cos2x+1) — Sin2Xx  yepeceKarTCsd
2Nsinx e g(X) - sinox P 34

X
7. HaiinuTe Bce 3HAUEHHS X, IPU KAKAOM M3 KOTophix rpaduku dynkmuit f(x) = x * (3 -
3

2x2 % 393 1 g(x) = 3x * 4loga172%) pepecekarorcs.

Tema 2._Tpuronomerpus
KounTtpoabHnas padora 2.1. Tpuronomerpusi

Bapmuanr 1

1. Yupoctuts BelpaxkeHue: 1cos2x | eciu Cctg x=4.

sin2x
Ynpoctuts Beipakenue sinba + cosba + 3sin? * cos?a
Boruncnuts 3tg 20, ecnu tg o=2.

in2
—Ssin
4. YOpocTUTh BhIpakeHUe 19 psms
ctg?B—cos?pB
5. YmpocTuts BeipaxkeHue 3 + c0S2x +

wn

, Tipu tg =2.
2 0
l+ctg?x
6. Haiitu 3nauenue Beipaxxenus =3,5— (€Cos 15° — sin 15°)2.

. (a+B)*sin (a—
7. YOpocCTUTh BbIpaxkeHue: Sin Assin (@5) .
sin2a—sin?f
8. JlokasaTh TOXKIECTBO: S5 + cosSa = 2 + 4cosda.

sina cosa
Bapuant 2
1. UsBectHO, uTo sin o = 0,6. HaiiTu c0S 2 a.
2. YIpOCTUTh BBIpaKEHHUE -Cos2xtcosdx eciy fgx=1.

a sin2x+sindx
Berauciutsb 3cos _ | eciu coso.=—' HT<a <T.
2 9

2
Vrpoctuts Beipaxkenue (1 — cos? f) tg?f + 1 - tg? f, ecrm cosfp = 0,5.
Ynpoctuth BeipakeHue 1+ COS (x — ™) COS (x + ), u HAWTH ero 3HAYCHHE, IPU X =7 . _
2 4 4

w

ing+sin3 y
YIPOCTUTh BRIPOKEHHUE SMASIA— y yaginy ero 3pauenue, eco tg o =3.
cosa+cos3a

3Hast, uro sin(a +60°) = -,0 E a <30, HaWTHU 3Ha4eHus SiN o 1 COS «.

© N o gk

Jlokasats, uto X = tg"—— Kopens ypauerust 3x3 —3Y3x2 =3x +13=0. ~
9

Bapuanrt 3



1. Ynopocturs Bepaxkenue sin2a * sina + 2cos3a, eciu cos 0.=0,5 a € [0;7].
2. 3uas, uro tg(a +45°) = 3, naiitu tg o.
3. Ympoctuth BeIpakeHue sina + sinda —2cos2a *, ecm sina = 1.
4. YrpocTuth BbIpaxkeHue ctgx - Sin2x — Cos2x.
5. Haiitu 3HaYCHHE BBIPAKCHUS V(cos20 twsm )o
sin20 +sin40
6. Haiitu 3Hauenue Boipakerus 3ctg60°” * (sin310° * cos70° —sin70° * cos310°)
7. Haiiti HanGoNbIINe N HAMMEHbIINE 3HaueHUs GpyHKIuH f(x) = sinx + 2\2cosx.

8. M3BecTHO, uTo tg o0 = 2. Beruucnuts Ctg 1,50 — tg 1,50.

Bapmuanr 4

1. Beruucnuts 2sinl5’ * cosls’.
tg"( +a)y-tg(™a)
2. YIIPOCTHTH BBIP@XCHHE " L~ ecma=.
l+tgGra)tgG—a)
3. Ympocture Beipaxenue 2 sin?(450 + @) — sin 2a.

o . X
4. HaiiTn 3Ha4YeHUE BBIpaXEHUs Sint x — cos*x, eciu tg = =2.
2

5. YropocTuth BelpakeHHe-2sn2a—sinda  ecip tga = 2.
2sin2a+sinda
229°-sin?1’
6. HaiiTi 3HaueHNE BRIpAKCHUS 05 _
22xfsin2/£§05152°
7. YOpoCTUTb BBIpRXKEHUE S
cos2x—cos?2x

8. Beruuciuts c0s2106° —sinl36° * cos194°.

Tema 3. TekcToBBIE 3212a4H
KontpoasHnas padora 3.1. Tpuronomerpusi

Bapuanr 1.
3agauya 1. ABTOCajOH MMpojAaBaj ABe MapKu aBTomMooOuiei — mapky A u mapky B. Ha rpadukax
M0Ka3aHo, KaK 3TH Mapku mnpojaBanuch B TeyeHue 2008 roxa. (Ilo ropusoHTanbHO ocu
OTKJIaJBIBAETCS BPEMs, NPOIIEAIIEEe C Hadyajla MPOJax, B MECALAX; 110 BEPTHUKAIBHONU — YHUCIIO
aBTOMOOMIIEH, MPOJAHHBIX 32 3TO BpeMs, B IIT.) CKOJIBKO BCEro aBTOMOOMIIEH 3TUX JBYX MapoK
OBLIO IPOAAHO 32 EPBBIE CEMb MECALIEB?

Yyco aTo4
MOOMIIEH, IIT.

5004
400
300
2004
100

10 12 weomst B

o
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3agaua 2. J[eHexxHbIN BKIAA 3a roja yBenmuuBaercs Ha 12%. Bkmaguuk BHec B Oank 10000
pyOreil. B koHIle mepBOro rojga OH pelIWi YBEIMYUTh CyMMY BKIaJa U MPOMJIUTH CPOK
JEHCTBUS JOTOBOPA €IIl€ Ha r'oJI, 9YTOOBI B KOHIIE BTOPOTO I'0jia UMETh Ha cuyeTy He MeHee 15000
pyOreil. Kakyio HauMeHbIIYI0 CyMMYy HEOOXOAMMO JIOTOJHHUTEIHHO IMOJOXKHUTh Ha CYET I10
OKOHYaHUM TEPBOro roja, yToObl MpU TOH ke MpoleHTHOM cTaBke (12%) peanuzoBaTrh 3TOT
wiad? (OTBET OKPYTJIUTE 10 LENbIX).

3anava 3. [lepBblil wieH apuPpMETHIECKON MPOTPECCHUU PABEH €IUHHMIIC, & CYMMa IMEPBBIX IMATH
YJIEHOB 3TOM MPOTpPecCMU B YETHIPE pa3a MEHbIIE CYMMBbI MOCICAYIOIIMX MATH YJICHOB
nporpeccuu. HaiiTu 3Ty nporpeccuro.

Bapuanr 2.
3agaua 1. IlucrepHa A NEpEeBO3KU TOPIOYUX CMECEM JJIMHOM 5 M MMEET UMWIMHIPUYECKYIO
¢opmy c¢ auamerpom ocHoBaHus ZIwm. [lo Bceit | 5m |
6 I ]

OKpPYKHOCTH LIMCTEPHBI PACIHOJIOKEHA M0J0Ca KPacHOIo
uBera, mupuHa kotopod 0,5 M (CM. PHUCYHOK).
Heo0xonumo MTOKPACUTh CHapyXH OOKOBYIO
MOBEPXHOCTh IUCTEPHBI B O€JbIi IIBET (KPOME MOJIOCHI)
npu cpenHeM pacxoze kpacku 100 T Ha 1m2. Onpenenure
CTOMMOCTb KpPAacKH [UIsl BBINIOJIHEHUS IUIAHUPYEMOM
pabotsl, eciit 1 kr kpacku crout 1200 p.

3apaua 2. Kycok crimaBa meau ¢ ooBoM maccoit 15 kr cogepxkut 20% meau. CKOIbKO YUCTOM
MeaH HE0OX0AUMO 100aBUTh K 3TOMY CIUIaBY, YTOOBI HOBBIH criaB coaepxkan 40% onosa?
3agaua 3. Haiitu apudMeTHIECKy0 TIPOTPECCHI0, Y KOTOPOU IS JTFOOOTO YMCIIa YICHOB CyMMa
paBHA YTPOSHHOMY KBaJIpaTy YHCiIa YICHOB.

Bapuanrt 3
3agaua 1. M3 AByX c€n OAHOBPEMEHHO HABCTpedy JApYyr JPYry OTIPaBWIIMCH MEIIEXO] U
Benocuneauct. Ha pucynke uzoOpaxkenbl rpaduku ux asmkeHud. (Ilo ropusonranmpHON ocu
OTKJIaJpIBACTCS BpEMs, MpOIIEANIee C Hayajla JABW)KEHHS, B 4Yacax; MO BEPTUKAJIbHON —
MpoiIeHHOe paccTosiHue, B KM). CKOJBKO KHUJIOMETPOB OBLIO MEXKAY BEIOCUIIEIUCTOM H

S, KM

Memexoa0M 9€pe3 1 yac mociie Hayaja ABUIKCHUS, €CIIN pACCTOAHUEC MCIKY CCIIaMU 65 xm?

60 -
50+
40+
30+
20-
104/

3anava 2. Ilpu cmemmBanuu 2 kr 70%-Horo pacTBopa I1enouu ¢ 6 Kr pacTBopa TOH ke HIeT0UH
nomyumiicst 40%-Hb1it pacTBOp mienoud. KakoBa Obula KOHIEHTpalMs ILEIOYH B J100ABICHHOM
pacTBOpeE B MPOLIEHTAX?



3anava 3. Cymma Tpéx umcen, o0pas3yomux apudMeTHIECKYI0 MPOTPECCHI0 paBHA 2, a CyMMa

KBAaJ[paToOB ITHX JKe yrcen paBHa 14, Haiitu 3tH umcoa.
9

Bapuanr 4
3apava 1. CajioBbIii JOMHK UMEET ABYCKATHYIO KPBIIIY W3 MpodHACTUIIA, pa3Mepbl KOTOPOH (B
MeTpax) yKazaHbl Ha pucyHKe. Haiiaure croMMocTh MaTepuana JJIsl HOKPBITHUS KPBIIIM, €CIIH
I[IeHa OJTHOTO KBaJApaTHOTO MeTpa npoduactuia pasHa 250 pyOieid.

[
6m AW

3agaua 2. J/[Ba MeOelbHBIX MacTepa, paboTas BMecTe, MOTYyT 3a 1 Hememo cooparh 50 cToIOB.
Paborast oTnenbHO, nepBbIii MacTep coOupaer 60 CTOIIOB HA OJHY HEJEINIO JOJbIIE, YeM TaKoe
e YHCIIO CTOJIOB COOMpaeT BTOPOM MacTep. 3a CKOJBKO Henlenb NepBblii Mactep cobeper 40
CTOJIOB?

3agaya 3. Cymma OeCKOHEYHO yOBIBAOILEH M€OMETPUUYECKOM IMporpeccuu paBHa 16, a cymma
KBaJpaToB €€ ujeHOB paBHa 153,6. HailTu mepBbIii 4ieH W 3HAMEHATENb I€OMETPUUYECKOM
IIPOTrpecCu.

Bapuant 5
3agaya 1. 13 1ByX roposoB OJHOBPEMEHHO HAaBCTpedy Jpyr ApPYry BbIEXalu JETKOBOMN
aBTOMOOWIb U Tpy30BUK. Ha pucynke mzobpaxensl rpaduku aBukeHus 3Tux mamuH. (Ilo
TOPU30HTAJIBHOM OCH OTKJIaJbIBAECTCS BPEMsl, IPOLIEALIEE ¢ Hadala IBMIKCHMS, B 4Yacax; IO
BEPTUKAJIBLHON — MPOiiIeHHOE pacCTOsHUE, B KM.). CKOJIBKO KMJIOMETPOB OBbLIO MEX/y JIETKOBBIM
aBTOMOOMJIEM M TPY30BHKOM 4Yepe3 OJIMH Yac IMOCie Havaja JIBUKEHHUs, €CIIU PACCTOSHUE MEXKIY
ropogamu 370 km?

S, KNL“H o

ABTOMOBOWITB

1007

: . . [

0 1 t, a
3agaua 2. 3 nmyHkta 4 B TMyHKT B BBIeXanu oxHOBpeMeHHO <« Kurymm», «MOCKBUY» W

«3amnopoxery. «Kurynu», moexas 10 B MOBEpHYIH Ha3a U BCTpeTmiH «MockBru» B 18 kM, a
«3anopoxer» B 25 kM oT B. «MockBuu», noexas 10 B, Taxke mOBepHyJ Ha3al M BCTPETUI
«3anopoxxer» B 8 kM ot B. Haiinute paccrosane or A no B. (Ckopoctu aBTOMOOMIIEH
MTOCTOSIHHBI).

3anaua 3. IMocnenosarensuocts (b,) 3amana gopmynoii b, = logx+3(4x + 15)". Haiigure Bce
3Ha4eHUs1 x> -3, MPU KaXJIOM M3 KOTOPBIX XOTS Obl OJUH M3 MEPBBIX CTa YIEHOB 3TOM
nocnenoBarenbHocTH Oonbie 200.



Tema 4. 'eomeTpus»
KoutpoJabHas padora 4.1. eomeTpust
Bapuanr 1
1.  Han pom6 ABCD c octpeiM yriioMm B. [Tnomans pom6a paBua 1215, a cunyc yrina B paBeH
0,6. Bricora CH nepecekaet nuaronaib BD B Touke K. Haiingure nuny orpeska CK.
2. Bpicota mpaBuiIbHON YeThIpexyroiabHOi npusmsl ABCDA1B1Ci1D: paBHa 8, a cropona
ocHOBaHMs paBHa 4. HaliiuTe yrpoeHHOE paccTosiHUE OT BeplInHbI A 10 1iockoctu A1BD.
3. B xy6e ABCDA1B1C1D1M — cepenuna pedbpa AA41, N — Takas Touka pedpa CC1, utro CiN:NC

= 1:2 Haiinure yron mexay npsimoid MN u quaronansio D1B

Bapuant 2
1. B mapamnenorpamme ABCD OuccekTpuca yria B nepecekaer ctopony CD B Touke T u
npsamyto AD B Touke M. Haiinute nepumetp tpeyronbauka CBT, ecnu AB =21, BM =35, MD =9.
2. Ocnoanue npsamoit npuzMbl ABCDA1B1C1D1— napannenorpamm ABCD, B kotopom AD = 5

v2, #ADC=135° . Beicora npu3Mbl paBHa 2. HaliquTe TaHTeHC yria MeXAy IUIOCKOCTHIO
OCHOBaHMS IPU3MBI U TUI0cKOCThIO B1CD.
3. B mpaBunsHO# TpeyrompHON npamune SABC B miockoctu rpanu ASB mpoBeneH oTpe3ok

MN, napamiensHblii peOpy SB, KOHI[BI KOTOPOrO MPUHAANEKAT COOTBETCTBEHHO pebpam SA u
AB. B rpanu ASC mposenen otpe3ok KL, mapamitensubiii pebpy AC, KOHIIBI KOTOPOTO

IIpHHAIEKAT COOTBETCTBEHHO pebpaM SA m SC, mpuuem MM = KL = 2, Hajinute oTHOMEHHE
SB AC 3

oowvema nupamubl KLMN k 06bemy nupamuast SABC.

Bapuanrt 3
1. lar pom6 ABCD c octpeim yriiom A. [Tnomans pomba paBra 80, a cuayc yrina 4 pasex 0,8.
Bricota BH nepecekaet auaroHains AC B Touke M. Haiinure nnuny otpeska BM.
2. OcHoBanueM npsaMoil npusmel ABCA1B1C1 siBnsercss paBHOOEAPEHHBIN MPSMOYTOJIbHBIN
TpeyrosbHuk ABC ¢ npsmbiM yrioMm 4. Touka K - cepeauna pedpa CCi, yroa Mexay HIpsMoit
A1B ¥ TIIIOCKOCTBIO OCHOBAaHMsI TpU3MbI paBeH 45°. Haiinure yros mexnay npssMeivmu B1K n A18.
3. B ocnoBanum mupamuaslt FABC nexur tpeyromsuuk ABC, B xotopom Z£C=90°, AC=6,
BC=8. Bricota nupamu/ibl, ONylIeHHas W3 BeplIMHbI F, paBHa 5, a €€ OCHOBaHHE JEKUT Ha
pedpe AC. Ceuenue nupaMusl, MPOXosiiee Yepe3 cepeluHy pedbpa BF mapajuieiabHO MPsMbIM
AF n BC, sBuseTcs OCHOBaHMEM BTOpPOH mupamujipl, BepmmHa kotopoilt C. Haiinute o6bem
BTOPOW NMUPAMHU/IBI.

Bapuanr 4
1. HaiiguTe mioniaab paBHOOSAPESHHON TpaITCIlUH, €CJTH €€ BBICOTA paBHa 3, a TAHTEHC yTJia
MEX]Ty TUAarOHAJIbI0 U OCHOBaHUEM paBeH L.
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2. Beicota npaBmwiibHON TpeyroiasHON mupamuabl SABC paBHa 1, a cTopoHa OCHOBaHUS paBHa 3.
Haiinmure paccrosiane oT BepIMHBI A 10 TJIOCKOCTH, MPOXOJSINEH Yepe3 cepenuHbl pedep AS,
AB, AC. (S-BepinHa THpaMHU/IbI).

Bapuant 5



1. B paBHoOenpenHoMm TpeyronbHuke ABC ¢ ocHoBanueM BC TaHreHc yria Tmpu
ocHOBaHMHU paBeH 4. buccekrpuca yria B mepecekaer meauany AM B touke O. M3BecTHo,
YTO IUIOLIAIb

3

tpeyroasHuka ABO pasHa 60. Haiinute rmuiomanp Tpeyroiabauka ABC.

2. B mpaBuibHOM mpsimMoit TpeyroibHOW mnpusme ABCA1B1C1 cO CTOPOHOW OCHOBaHHS a U
BbIcOTON b uepe3 pebpo A1C1 m cepenuny pebpa BB1 mpoBeneHo ceueHue. OnpeneianThb
paccrosiHUE OT cepeiuHbl pedpa BC 110 3TOro ceueHus.

Kpurepun onenku

- OLEHKA «OTJIMYHO» (5 0a/1710B) BBICTABISAETCS, €CIIM CTYJIEHT BIIaJeeT 3HAaHUAMU U
IPEJICTABICHUAMU [0 PELICHUIO 3aJjaud; BHIOOP CIIOCOOOB peEIIeHUs 3aJaud TPaMOTHBIH;
paccy’KIeHHs HOCST apryMEHTUPOBAaHHBIN XapakTep; MPeUI0KeHHbIE CLIOCOOB! peIIeHus 3ajauu
UMEIOT TMPO(ECCHOHATBHYI0 HANpPaBICHHOCTh; CTYIEHT MpPOSBISIET TBOPUYECKUI MOAXOJ] K
PEIIEHHIO MOCTABIICHHBIX 33/1a4, OTCYTCTBYIOT OIINOKHY;

- OleHKa «xopomo» (4 0ajiia) BBICTABIACTCS, €CIIM CTYJICHT BIIAJeeT 3HAHUAMU U
MPEJCTaBICHUSAMU II0 PEUICHHUIO 33/Ja4H; B BBHIOOpE CIIOCOOOB pemIeHHs 3aJadd JOIyCKaeT
HE3HAUUTEJIbHbIE HETOUHOCTH, PAcCy’KJIEHHUs apryMEHTHPOBAHBI; PELICHUsS HOCAT OCO3HAHHBIN
XapakTep;

- OlEeHKAa «yAOBJeTBOPUTEJbHO» (3 0a/na) BbICTABISAETCA, €CJIM 3HAHUA U
IIPEJCTAaBICHUS CTYAEHTA 10 MPEAJOKEHHOH 3a/1aue HOCAT pa3po3HEHHBIN XapakTep; B BbIOOpe
CIOCOOOB  pemieHHs 3afaydl  JOMYyIIEHbl OMIMOKW; PEHICHUS HOCAT OTPaHUYCHHBIH,
PETPOTyKTHBHEIN XapakTep;

- OLEeHKa «HeyI0BJIeTBOPUTEIbHO» (0 6AJJIOB) BHICTABIISCTCS, €CIH CTYACHT UMEET
CyLIECTBEHHBIE TPOOEIBI B 3HAHUAX M MPEACTABICHUAX O MPEATIOKEHHON 3a7aue; mpu BeIOOpe
CIOcO0OB pelLIeHNs 3aJJauu JIOMyIIEeHbl OIIMOKH; pacCyKAeHNs 0e3/10Ka3aTebHbl

1.4. KpuTepum olleHKH HA IPAKTHYECKOM 3aHATHH

OneHKka «OTIMYHO» CTABUTCS B TOM CiIy4ae, €CIIM CTYACHT MpPaBHIHHO IOHUMAeET
CYIIHOCTh BOIPOCA, JaeT TOYHOE ONpejAeieHHE U HMCTOJIKOBAaHME OCHOBHBIX MOHATHM, CTPOMT
OTBET TI0 COOCTBEHHOMY IUIaHy, COTIPOBOXKIAET OTBET HOBBIMH IPUMEpPAMH, YMEET MPHUMEHUTh
3HaHUS B HOBOM CHUTyallMu, MOXKET YCTAaHOBUTH CBSI3b MEXKIY M3y4aeMbIM U paHee M3y4YEHHBIM
MaTepHaJIOM, a TAKXKe C MaTepPHaJiOM, YCBOCHHBIM NIPU U3yUEHHUH APYTUX AUCIUTUINH.

OneHka «XOpOILIO» CTAaBUTCS, €CIM OTBET CTYACHTa YJOBJIETBOPSET OCHOBHBIM
TpeOOBAaHUSAM K OTBETY Ha OIICHKY «OTJIMYHOY», HO JaH Oe3 MCII0JIb30BaHUs COOCTBEHHOTO TUIaHa,
HOBBIX NMPUMEPOB, 0€3 MpUMEHEHUs 3HAHUWA B HOBOH cUTyaluu, 0e3 MCIOJIb30BaHUS CBs3€il C
paHee M3yYCHHBIM MaTepHalioM ¥ MaTepHaJIOM, YCBOCHHBIM TPU W3YYECHUH JPYTUX JAUCIUTUINH,
CTYAEHT JONYCTHJI OJIHY OIIMOKY WM He Ooyiee JABYX HEIOYETOB M MOXKET UX HCIPaBUTh
CaMOCTOSITEITFHO WJIN C HEOOIBIIIONW TTOMOIIBIO TIPETIOIaBaATEIs.

O1eHKa «yJIOBIETBOPUTEIBHO» CTABUTCS, €CJIU CTYACHT MPABUIBHO MOHUMAET CYIIHOCTh
BOMpOCa, HO B OTBETE MMEIOTCS OTHENbHbIE NpoOenbl B YCBOGHHMH BONPOCOB, HE
MPETSATCTBYIONINE JabHEHIIIEeMy YCBOCHHIO MPOTPAMMHOTO MaTephala; JOMYCTHII He Oolee
OJTHOM TpyOOii OIIMOKHU U IBYX HEAOUYETOB.

OmneHKa «HEYAOBJIETBOPUTEIFHO» CTAaBUTCS, €CIM CTYACHT HE OBJIAJeNl OCHOBHBIMH
3HaHUSIMH W YMEHHSMH B COOTBETCTBUU C TPEOOBAaHMSIMH TPOTPAMMBI M JIOMYCTHI OOJbIIE
OmMOOK M HEJOYETOB, 4YeM HEOOXOIUMO JJsi OLEHKHU «YyJOBJIETBOPUTEIHHO», HE MOXKET
OTBETUTh HU HA OJIMH M3 ITOCTABJICHHBIX BOITPOCOB.

2. OueHoOYHbIe MaTePUAJIbI A/l IPOMEKYTOYHOM aTTeCTAIUM



2.1. IlpumepHbIii IepeyeHb BONMPOCOB /ISl 3a4eTa.
1.OcHOBHBIE CBOMCTBA apU(PMETUUYCCKHX JICHCTBUI HAJl YMCIIAMH, 3aIaHHBIMU B BUJIC

OOBIKHOBEHHBIX U JIECATUYHBIX JpOOeH.

2. OCHOBHBIE U OOIIUI AITOPUTM BBIITOJHEHHS TOXKIECTBEHHBIX IPE0OPa30BaHUN MHOTOUYJICHOB.
3. OCHOBHBIE IPUHIUIIBI U OOLIMH aJITOPUTM BBIIOJIHEHUS TOXKAECTBEHHbBIX IPE0Opa30BaHUM
JPOOHBIX BBIPAKEHUH.

4. OCHOBHBIE IPUHIUIIBI U OO aJITOPUTM BBINOJIHEHUS TOKAESCTBEHHBIX IPE0Opa30BaHHA
BBIP)XEHUI, COJlepKallluX CTENEHHbIe (QYyHKIIMH.

5. OCHOBHBIE IPUHIUIIBI U OOIIMH aJITOPUTM BBIIOJIHEHUS TOXKAECTBEHHbBIX IPE0Opa30BaHUM
BBIpKEHUH, CoIepKaIIUX JIorapupMuieckre GyHKIHH.

6. OCHOBHBIE IPUHLUIIBI ¥ OOLIHMI QJITOPUTM BBIIIOJIHEHUS TOKIECTBEHHBIX IIPE0OPa30BaHUil
BBIPOXEHUH, COJIEPKAIIUX TPUTOHOMETPUUYECKHE (DYHKITHH.

7.Metonpl pellIecHHsT YpaBHEHHHM W HEPABEHCTB IIEPBOM CTECIICHH.

8.Metoabl pelieHHss ypaBHEHUH | HEPAaBEHCTB BTOPOM CTEIEHH.

9. Mero/ibl pelieHnsl ypaBHEHUH U HEPaBEHCTB I1EPBON M BTOPON CTENEHH, COAEPIKAIINX
CTENEHHbIE (PYHKLUH.

10. Metoapbl pelieHUsT ypaBHEHUM M HEpaBEHCTB IEPBOM U BTOPOI CTENEHH, COAEPKALIIX
MOKa3aTeIbHbIC (YHKITHH.

11. Metoapbl pellieHdss YpaBHEHUM M HEpaBEHCTB IIEPBOM U BTOPOIl CTENEHH, COJEPIKALIIX
CTETIEHHbIE (PYHKIIHU.

12. MeTopl pelieHusl ypaBHEHUN M HEPAaBEHCTB IIEPBOM M BTOPOU CTEIIEHH, COJEPKAIINX
norapudmuueckue (HyHKIUU.

13. Mertoapl pelieHnsl ypaBHEHUN W HEPaBEHCTB IIEPBOM M BTOPOU CTEIIEHH, COJAEPKAIINX
TPUTOHOMETpHUUECKUE (DYHKIMH.

14. OOGmiast peneHus: TEKCTOBBIX 3a/1a4 Ha COCTABJICHUE YPAaBHEHUII.

15. OOGuias pemieHns TEKCTOBBIX 3a7a4 Ha COCTaBJICHUE CHCTEM YpaBHEHUU.

16.OcHOBHBIE IPUHIIUITBI TOCTPOSHHSI FTEOMETPUUECKUX (PUTYP HA TIIOCKOCTH.

17.0cHOBHBIE TPUHIMITBI TOCTPOCHUS TEOMETPUUYECKUX (QUTYD B IPOCTPAHCTBE.

18. OcHOBHBIE IPUHIINIIBI IPUMEHEHHS TEOMETPHUECKUX IPEICTABICHUH B pEIICHUH
anreOpanvyecKux 3ajaad.

19. Metob! anreOpsl B pelIeHUH 3a/1a4 T€OMETPHUH.

21. MeTozab! TPUMTOHOMETPUM B PEIIEHUH 33]]a4 T€OMETPHH.

22. OCHOBHbIE IPUHIIMIIBI KOOPIUHATHOTO METO/A B PELLIEHUH T'€OMETPUYECKHX 3a/1au.

23. OCHOBHBbIE IPUHLIUIIBI TIPUMEHEHUS B PEIICHUU FeOMETPHUUECKUX 33/1a4

2.2. TunoBble 32/1a4M (MPAKTHYECKHE 32TaHNS)

1. Haiimu payuonanvuvie kopnu f(x) = x4 — 4x3 + 3x2+ 4x — 4.
2. Pasznoocumv na mmoocumenu Pe(x) = 3x8 —4x5 +2x4 —8x3+2x2 —4x +
L 1
3. PermuTh HepaBeHCTBO |x — L[Zx—". _
x X
4. Pemmtes HepaBeHCTBO LxZ —5x +6 | <0.
5. Pewmuts ypaBHeHne X2 x 71
lx—2]  x-1
6. Penmts ypaBHeHue |x2—5x+6| = |x—2| -(3—x).

7. Pemmmte ypaBHeHHE | X+2 | =(x—1) |x| .



8. Penmith HEpaBeHCTBO | x+2 | “(x2+2x—-3)<0.
9. Pemute ypaBuenue: sinx + cosx = 1.
10.  Pemmth ypaBHeHHE: c0S2x + sinx - cosx = 1.

11.  Pemmtb ypaBHeHHE: C0S 2x — coS 8x + cos 6x = 1.
12.  PemmTs ypaBHeHue: 3sin®X + 4 sin X - cos X + 5 cos 2x = 2.

13.  Pemmtsh ypaBHEHHE: 25inx sin3x = C0S4x

14.  Pemmrts ypaBHenue 1+C0Sx +C0s2x =0.

15. Pa3nmenuts 8 Mep KHUIKOCTH MOPOBHY, UMEsI TOCYAy EMKOCTBIO 3 U 5 Mep.

16. Ha xaxnoil cTopoHEe NpsAMOYToJIbHMKa IOCTpoeH kBajapar. CyMmma Iuromaaen
KBaspaToB paBHa 122 cm. Haligute cTOpOHBI IPSMOYTOJIBHUKA, ECIIM U3BECTHO, YTO €r0 ILJIOLIA/1b
paBHa 30 cM?.

17.  [Jama m Mama nponajibIBaroT IpsaKy 3a 12 MUHYT, a onqHa Mama — 3a 20 MUHYT.
3a CKOJIbKO MUHYT IpONaibIBaeT IpsiaKy oaHa Jlama?

18.  Ilepsas TpyOa HamoJHSET pe3epByap Ha 6 MUHYT J0JbIIe, 4eM BTopas. Ooe

TpyOBI HAMIOJHSIOT ATOT K€ pe3epByap 3a 4 MUHYTHI. 3a CKOJIbKO MUHYT HAIMOJHSAET 3TOT
pe3epByap ofHa BTopasi TpyOa?

19.  BbMUCIUTH CTOPOHBI BHUCAHHOTO T ONMMCAHHOTO MPABUJIbHBIX MATUYTOJIBHUKOB
JUIsL OKPYKHOCTHU paauyca R.
20.  Jloka3zaTh, YTO BBICOTHI TPEYTOJIbHUKA MIEPECEKAIOTCS B OJIHOM TOUKE(OPTOLIEHTPE)

21.  PaccmorpuM  mpaBWIBHYIO — 4eThlpéxyrombHyro npusmy  ABCDA1B:1CiDs,
JIUaroHaJbHOE CeYeHHe KOTopoil — kBaapat. Uepes BepmuHy D1 u cepeaunsl pédep AB u BC
MpoBeJIeHa MI0CKOCTh. HallTu momaap nomydeHHoro ceuenus, eciu AB = a.

22. . B npaBunbHoO# TpeyronsHoi npusme ABCA1B1C1 uepe3 ctopony ocHoBanus AB
u BepmmHy Ci mpoBenieHa miockoctb. CTopoHa ocHOBaHUs 18 paBHa @, yroyl HAaKJIOHA ceueHUs K
ocHoBaHMIO paBeH f. Haiiqure 00bEM npu3Mbl

23.  PaccrosiHue OT cepearHbl 00pa3yrolei NpsMoro HUIMHIApPA 0 Hauboiee aneKkoi
TOUYKH LMIUHApa paBHO d. Haiitu MakcumyM o0bema 3TOro HUIUHAPA.

Kpurepun ouenku

3aueT BBICTABISETCS CTYAEHTY, MPOJEMOHCTPUPOBABIIEMY YPOBEHb 3HAHUW B 0O0BEME,
COOTBETCTBYIOIIEM IMpOrpaMMe NOATrOTOBKU. Ilpu 3TOM Jomyckaercsi HECKONbKO HerpyobIx,
HECYIECTBEHHBIX OIIMOOK. [Ipo1eMOHCTpUpPOBaHbI BCE OCHOBHBIE YMEHUs. BhINoIHEHbI 3a0aHusl,
B IIOJTHOM 00beMe, HO HEKOTOPbIE C HeJI0UeTaMHU.

[Ipy HEBBINMOIHEHNN YKA3aHHBIX YCIOBUM — 3a4E€T HE BBICTABIIETCA.

Caenenns 00 yTBep:KIeHHH IPOrPaMMBbI HA 0YePeHOM Y4eOHBIH roJ ¥ perucTpanu M3MeHeHHil

YueOnbrit Pemenwne xadenps BHeceHHble M3MEHEHUS IToanuce 3aB.
rof (Ne mpoTokoa, kadeapoit
JiaTa)
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