MunuctepcTBO 00pa3zoBaHus U HayKu YenssOuHCKON 00acTu
INocynapcTtBeHHOE OrOKETHOE TIpOodeccroHaIbHOe 00pa30BaTEILHOE YUPEIKICHHUE
«Tponnkuil TEXHOJTOTUYECKUN TEXHUKY M)

COI'ZTACOBAHO:
PykoBoaurens [IMK
Cabupona O.B.
«14» mas 2025 1.

Kommuiekr
OIIEHOYHBIX CPEICTB MO0 0011e00Pa30BaTEIbHON TUCIUIIINHE

00/1.07 MaremaTuka
OcHoBHOI1 npoheccuoHanbHOM 00pazoBaTenbHOM nporpammel (OTTOIT)
o crneruanpHoctu CITO
08.02.01 CTpouTeJbCTBO M IKCILIYATAIIUA 3AAHUH U COOPYKEHUI

Pa3paboTtuuk:
Opnosa O.B. - nmpenogaBaresib MaTEMATUKH,
BBICIIEH KBaTU()UKAIMOHHOW KaTerOpHH

I'BIIOY «TTT»

Tpounuk, 2025 T.



Conep:xanue

1. ITacmopT KOMILIEKTA OLIEHOYHBIX CPEACTB

1.1. OGnacTh NpUMEHEHHS] KOMIUIEKTa KOHTPOJIbHO-OLEHOYHBIX CPEJICTB

1.2.Cuctema KOHTPOJIS M OLIEHKH OCBOEHUS NMPOTPaMMBbl Y4eOHOM
JUCLUIUIUHBI

1.2.1. ®opmbl IPOMEXKYTOUHON aTTECTALUU IO YUEOHON AUCIUIUIMHE

1.2.2. Opranuzanus TeKyIero KOHTPOJIs yCIIEBAEMOCTH, TPOMEKYTOUHON

aTTECTAI[MH 110 UTOTaM OCBOEHUS y4eOHOMN AUCIUILIUHbI

2. 3aanus A1 KOHTPOJIS U OLIEHKH OCBOEHMSI IPOTrPaMMBbl YUEOHOM

JUCUUIUTUHBI

2.1. 3apmaHus I TEKyLEro KOHTPOJIA.

2.2. 3apmaHud Id NpoMeEXyTOYHOM aTTecTaluu

3. Pexomennyemas nuteparypa U MHbIE HCTOYHUKHU



1. ITacmopT KOMILIEKTA OLIEHOYHBIX CPE/ICTB
1.1. O0sacTh NPUMEHEHUSI KOMILIEKTA OIIEHOYHBIX CPE/ICTB
KoMImiekT olleHOYHBIX CPENICTB MpEIHAa3HAYEH JIA MPOBEPKHU PE3YJIbTATOB

ocBoeHMs oOmeoOpa3zoBarensHol aucuuiuineasl OOJ[.07 Maremaruka (nanee -

OO/l) oOpa3oBarenbHON MPOrpamMMbI

(OI0)

no coenquaibHocT  08.02.01

CtpouTenbCTBO U 3KCIUTyaTauus 34aHUN U COOPYKEHHUI.

Ilnanupyembie pe3yabTaThl 0CBOEHHUS 00111e00pa30BaATEIbHOM JUCUUILJIMHBI B
coorBercTBUM ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO
Ocoboe 3HaueHue quciuIuinHa umeeT npu GopmupoBanuu u pazsutuu OK u [1K

Kon u I[Inanupyemble pe3yabTaThbl 0CBOCHHS AU CHUIITHHBI
HaUMEeHOBaHMe 5 . O6uue
(l)Ole/lpyeMbIUX yYMeHus (TMYHOCTHBIE, JucuunjinHapHble (IpeaAMeTHbIe)
KOMIIeTeHI Ui
MeTanpeaMeTHbIE)
OK 01. Y0 01.01 JIP 24 rotroBHOCTH K |[IP6 01  Bmamerp  MeToAamu
Bri6upats pacrmo3HaBaTh | aKTUBHOM JI0Ka3aTeNbCTB, IrOpUTMaMHU
CIoCcOObI 3aaqy W/WIH | IeATEIHbHOCTH penieHus 3a/1ay; yMEHUE
peleHus npobiieMy B TEXHOJIOTHYECKOH U | pOopMyITUpOBaThH ornpezeneHus,
3a1a4y npodeccHoHal | COIMaIBHON AKCHOMBI U TEOPEMBI, TPUMEHSTh HX,
npodeccuoHanb | BHOM H/HIn HaIpPaBJIEHHOCTH, MIPOBOANTD J0Ka3aTeJbHbIE
HOM COIMAIbHOM CIOCOOHOCTh paccyXJeHusi B  XOJ€ PpEIICHUS
NESITEIbBHOCTH | KOHTEKCTE; UHUIMHPOBATh, 3azay;
npumMeHuTensHo | Yo 01.02 IJJAHUPOBATH U I[MP6 02 ymers omepupoBaTh
K pa3JIMYHBIM | QHATM3UPOBATH | CAMOCTOATEIHHO TOHSITUSIMHU: CTETeHb YyucIna,
KOHTEKCTam 3a/1ady W/WIH | BBIIOJHSITH TAKYIO norapudm qHCIIa; yMEHUe
npobiieMy u NeSITeNIbHOCTD; BBITIOJTHAThH BBIYUCIICHUE 3HAYCHHUH U
BBIJIEIISTE €€ JIP 26 TOTOBHOCTh M | MpeoOpa3oBaHusl  BBEIPAKEHUH  CO
COCTaBHbIE CIOCOOHOCTH K CTETICHSIMH u norapudmamu,
YacTH; 00pa3oBaHHIO U npeoOpa3oBaHus IpoOHO-
Vo0 01.03 caM00Opa30BaHMIO HA | pallMOHATBHBIX BHIPAKCHHI;
OIPENEIATh IIPOTSKEHUH BCE IIP6 06 ymeTs pemath TEKCTOBBIC
JTarnbl KU3HU; 3a/la4il Pa3HbIX TUIOB (B TOM YHCIIE
peLIeHus MPII 01 Ha NPOLIEHTHI, JOJA M YacTH, Ha
3a/1a4i; CaMOCTOSITENILHO IBUKEHHE,  paldoTy,  CTOMMOCTH
Yo 01.04 (hopmMmynHpoBaTh U TOBAapOB M YCIyT, HAJOTH, 33/1a4u U3
BBISIBJISTH U aKTyaJIu3UpOBAaTh o0nacTd ymnpaBieHUS JWYHBIMU U
3¢ heKTUBHO npooiiemMy, CEeMEHUHBIMU ¢uHaHCAMN);
UCKaTh paccmaTpuBath ee COCTaBIISITh BBIPAKECHUSI, YPABHEHUS,
UH(POPMAITHIO, | BCECTOPOHHE; HEpPAaBEHCTBA U UX CHUCTEMBI TIO
HeoOxoaumyro | MPII 02 YCJIOBHUIO 3aJ1a4H, HUCCIIEI0BATh
JUTSL pEILICHUs | yCTAHABIMBATH MOJIyYEHHOE PEIEHHWE U OICHUBATH
3a/la4l U/UIU | CYIIECTBEHHBII MIPaBAONO0I00HOCTh PE3yIbTAaTOB;
po0JIeMBbI; IpU3HAK WIH IMP6 09 ymerp  omepupoBathb
Vo0 01.05 OCHOBAHHS JIJIS TOHATHSIMM: TOYKa, npsiMas,
COCTaBJISITh CpaBHEHUS, IJIOCKOCTb, MPOCTPAHCTBO,
IUIaH KJ1accupuKaluu U JBYTpaHHbIN yToJl,
NEeNCTBUS; 00001IeHus; CKpEILMBAIOIINECS psIMbIE,
Yo 01.06 MPII 03 onpenensate | mapaieIbHOCTh u
ONpENIETSATh L[EJIU JICSITeIbHOCTH, | IEPIECHIUKYISIPHOCTh  MPSIMBIX U




HEOOXOIUMBIC
pecypchl;

Y0 01.07
BJIQJIETh
AKTyaJIbHBIMH
MeTOoaMu
paboTsl B
npodeccuoHa
bHOU U
CMEKHBIX
chepax

Yo 01.08
pean30BHIBATH
COCTaBJICHHBIN
TUTaH

Yo 01.09
OIICHUBATH
pe3ynbTar u
MOCTIEICTBHS
CBOMX
JEUCTBUI
(camocTosTenb
HO WJIH C
MOMOIIbIO
HAaCTaBHHKA)
3001.01
AKTYyQJIbHBIN
npodeccuoHan
bHBIN U
COLIMAJIbHBIN
KOHTEKCT, B
KOTOpPOM
MIPUXOAUTCS
pabortathb u
KUTh;
3001.02
OCHOBHBIE
UCTOYHUKHU
UH(pOpPMALIUU U
pecypchl is
pelieHus 3a1a4y
1 pobiieM B

3a7aBaTh
napameTpsbl 1
KPUTEPUHU UX
JOCTHIKEHMS,

MPII 04 BHIABISTE
3aKOHOMEPHOCTHU U
IPOTUBOPEUHS B
paccMaTpruBaeMbIX
SIBJICHUAX,

MPII 05 BHOCUTH
KOPPEKTUBHI B
JIEeITEIbHOCTD,
OIICHUBATh
COOTBETCTBHUE
PE3YNBTATOB TIEIISM,
OIICHUBATh PUCKU
MOCIEICTBUM
JeITEILHOCTH;

MPII 07 BnazgeTs
HaBBIKAMH Y4eOHO-
HCCJIeI0OBATEIbCKON U
MPOEKTHOM
JIEATEIIbHOCTH,
HaBBIKAMH
paspernieHus mpooieM;
MPII 08 ciocoOHOCTH
U TOTOBHOCTB K
CaMOCTOSITEIIBHOMY
MIOMCKY METOJIOB
perieHus
MPAKTUYECKHX 3a]a4,
MPUMEHEHUTO
Pa3IUYHBIX METOJIOB
ITO3HAHUA,

MPII 12 BHIABIITE
MPUYUHHO-
CJCJACTBEHHBIC CBSI3U U
aKTyaJIM3UPOBATh
3a/1a4y, BbIJIBUTATh
TUIIOTE3Y €€ PEIICHUS,
HAXOIHUTh apTyMEHTBI
JUIST TOKa3aTeabCTBA

TJIOCKOCTEH, YToJl MEXIy MPSMBIMH,
yroJl MEXIY MPSIMOM M IIOCKOCTHIO,
yromn MEXTY TJIOCKOCTSIMH,
paccTosiHie OT TOYKH JIO0 TUIOCKOCTH,
paccTossHUE ~ MEXIy  MPSMBIMH,
paccTosiHAE MEXIY TUIOCKOCTSIMH,

- YMETh HCIIOJI30BATh MIPH PEIICHUU
3aja4 U3yueHHbIE (aKThl U TEOPEMBI
IUTAHUMETPUHM; YMEHHE OIICHUBATh
pa3Mepbl  OOBEKTOB OKPYIKAIOIIECTO
MUDA;

I[IP6 10 ymMeHue omepupoBaTh
MOHSITHSIMHA: MHOTOTPAHHHK, CEYCHUE
MHOTOTPaHHHUKA, Kyo0,
napajuieNenumnen, npu3Ma,
nupamuia, Qurypa W TMOBEPXHOCTH
BpallleHUs, WIMHIpP, KOHYyC, MIap,
cbhepa, ceueHus: GuUrypsl BpalleHUs,

IUIOCKOCTh, ~ Kacarommasics  cdepsl,
ITUHIPA, KOHYCa, TUTOIIA b
MOBCPXHOCTU MHUPAMUIBI, IIPU3MBI,

KOHYyca, WINHApa, IUIOWAab cepsl,
o0beM  Ky0a,  MPSIMOYTOJIHHOTO
napasJiesenunea, UPaMU/IbI,
NpU3MBI, LWIMHApPA, KOHYyca, IIapa;
yMeHHE N300pakaTb MHOTOTPaHHUKHU
U TOBEPXHOCTH BpalleHHsA, HX
CeUeHUs: OT pPYKH, C TIOMOLIbIO
YEepPTEIKHBIX UHCTPYMEHTOB u
AIEKTPOHHBIX  CPEACTB;  YMEHHE
pacro3HaBaTh CUMMETPHUIO B
IIPOCTPAHCTBE; yMEHue
pacro3HaBaTh NpaBUJIbHbIC
MHOTI'OI'PaHHMKH;

IIP6 11 ymeHue omepupoBaTh
HOHATUSAMMU: JIBHKEHHE B
IIPOCTPAHCTBE, MOJ00HBIE (QUTYPHI B
MIPOCTPAHCTBE; UCIIOJIb30BaTh
OTHOLICHHUE momaaeun
MMOBEPXHOCTEH U 0OHEMOB MOJOOHBIX
¢buryp npu perieHnu 3aaad;

I[IP6 12  ymeHue  BBIYHUCIATH

npogeccuoHal | CBOUX YTBEPXKAEHHUH, | reOMeTpUYeCKUe BEIWYHMHBI (IUIMHA,
BHOM W/WITH 3a71aBaTh MapaMeTpsl | yroJ, IUIOmanb, O0BEM, IUIONIaIb
COLMAIIBHOM | M KPUTEPUU PEIICHUs; | IOBEPXHOCTH), UCTIONb3YS
KOHTEKCTE; MPII 13 U3y4YeHHbIE (OPMYJIBI U METO/IbI;
3001.05 aHAJIN3UPOBATh IIP6 13 omepupoBaTh NOHATHAMU:
CTPYKTYypa MOJTyYSHHBIE B XOZIC | IPSIMOYTOJIbHASI CUCTEMa KOOPIMHAT,
IU1aHa JUIs peleHus 3a1a4n KOOP/IMHATHI TOYKH, BEKTOP,
pereHus pe3yIbTaThI, KOOp/JMHATHl  BEKTOpa, CKaJSIPHOE
3ajad. KPUTUYECKH NIPOM3BE/ICHUE, yroi MEXTY
OILICHUBATh UX BEKTOpaMH, CyMMa  BEKTOpPOB,




JIOCTOBEPHOCTD,
MIPOTHO3UPOBATH
HU3MCHCHHUE B HOBBIX
YCIIOBHSIX;

MPII 17 ymerts
MEePEHOCHUTH 3HAHUS B
MO3HABATEIILHYIO U
MIPAKTUYECKYIO
obnactu
KU3HEICATCIIbHOCTH;
MPII 18 ymets
WHTETPUPOBATH
3HAHUS U3 PA3HBIX
MPEAMETHBIX
obOacreii;

MPII 19 BeInBUTATH
HOBBIC HJICH,
npeiaraTh
OpUTHHAIILHBIC
MOIXO/IbI U PEIIICHNUS,
MPK 11
KOOPJIMHUPOBATH U
BBITIOJIHATH paboTy B
YCIIOBHSIX PEaIbHOTO,
BUPTYaJIbHOTO U
KOMOWHHUPOBAaHHOTO
B3aUMOJCUCTBUS;
MPP 02
CaMOCTOSITCIIBHO
COCTaBIISTH IIJIaH
peleHus mpooJIeMBbl ¢
Y4ETOM HMEIOIINXCS
pecypcos,
COOCTBEHHBIX
BO3MOXKHOCTEU U
MPEAOYTEHU;

IIPOM3BEICHNE BEKTOpAa Ha YHUCIO;
HAaXOJUTh C TOMOIIBI0 H3YyYEHHBIX
dbopMyJI  KOOPIAMHATHEI  CEPEIAMHBI
OTpe3Ka, PAcCTOSTHUE MEXIY IBYMs
TOYKAMH;

I1P6 14 yMETh BBIOMpATh
MOJAXOMSIINN U3yYEHHBIA METOM ISt
pelieHus  3a7add, paclo3HaBaTh
MaTeMaTH4ECKHe (bakThI u
MaTeMaTH4eCKHe MOJIeTN B
MPUPOJHBIX W OOIIECTBEHHBIX
SBJIGHUSIX, B MCKYCCTBE, yMEHHE
MIPUBOIUTH PUMEPBI
MaTeMaTHYeCKHX OTKPBITH
pocCcUiCKOn u MUPOBOU
MaTeMaTUYECKON HAYKH;

I[IPy 01 ymeHue omnepupoBatrh
MOHATHUSIMH: ONPEJEIICHHEe, aKCUOMa,
TEOpEMa,  CIIEJICTBUE,  CBOWCTBO,
MpU3HAK, JI0Ka3aTeNbCTRO,
PaBHOCHITLHBIC (hOpMYIIUPOBKH;
yMeHue (popmMyIupoBaTh 0OpaTHOE H
MIPOTUBOTIONIOKHOE  yTBEPXKACHHE,
MIPUBOIUTH MIPUMEPHI u
KOHTPIIPUMEDHI, UCIIONIb30BAaTh
METOJl MaTeMaTHYeCKON WHAYKIIUU;
MIPOBOJNTH J0Ka3aTebHbBIE
paccyAeHus TpHU pElIeHUH 3ajad,
OILICHUBATH JIOTHYECKYIO
MIPaBWJIBHOCTH PACCy>KICHHIA;

I[IPy 02 ymers omepupoBatrh
MOHSITUSIMHU: MHO>K€ECTBO,
MOJMHOXKECTBO, ~ ONEpaldud  Hajl
MHOKE€CTBAMHU; YMETh HCIIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN armapar
JUI ONMCAHUS PEAJBbHBIX MPOILIECCOB
U SBIICHUU U TIPH PEUICHHUH 3334, B
TOM 4YHCIE W3 JAPYTHX Y4YeOHBIX

IIPEAMETOB;
[Py 05 ymers  onepupoBath
MOHATUSAMM: HATypaJIbHOE YHUCIIO,
L[EJI0€ YHCIO0, OCTATOK II0 MOZIYJIIO,
paLroHaIbHOE 4UCIIO,
MPPALMOHAIIBHOE YHCIIO, MHOKECTBA
HaTypaJIbHBIX, LETIBIX,
palMOHAIBHBIX, JIEHCTBUTEIIbHBIX
4HCell, yMEThb UCIIOJIb30BAaTh

HpI/ISHaKI/I JACJIIMMOCTH, HaI/IMeHLIHI/Iﬁ
OOIMIA JEINUTENh M HaUMEHBIIEe
oOmee kpatHoe, anroputMm EBximma
MIPH PEIICHUM 3a]1a4; 3HAKOMCTBO C
pa3J'II/I'-IHI)IMI/I IIO3UIITMOHHBIMU




CHCTEMaMH CUHCIICHUS;
[Py 06 YMEHHE CBOOOTHO
OTIEpPUPOBATH MOHATUSIMH: CTEIIEHb C
LEeIbIM MoKazaresem, KOPEHb
HATYpaJbHOM CTENEeHH, CTENeHb C
paloHaIbHbIM MoKazaresiem,
CTEIIEHD c JIEVCTBUTEIIbHBIM
(BEIIECTBEHHBIM) MoKa3aTelieM,
norapudmM Ymcia, CUHYC, KOCHUHYC U
TaHT'€HC [TPOU3BOJIBLHOTO YUCIIA;

I[Py 11 ymers omepupoBath
MOHATUSIMH:  KOMILUIEKCHOE  YHCJIO,
COTIPSKCHHBIE KOMIUICKCHBIC YHUCIIA,
MOJYJIb U apryMEHT KOMIUIEKCHOTO
grcia, popMa 3armucH KOMIUIEKCHBIX

quCen (reomeTpuveckas,
TPUTOHOMECTPUUICCKAA n
anreOpanveckas); yMETh
IIPOU3BOJUTH apupMeTHIECKHe
JeHCTBUS C KOMIUIEKCHBIMU
YyClaMH;  IPUBOJUTH  IIPUMEPHI
WCTIOb30BaHUS KOMILIEKCHBIX
YHCelT;

[TPy 14 yMEHHUe CBOOOTHO
OIICpHUPOBATH IIOHATUAMMU: TOYKa,
npsiMas, IUIOCKOCTh, MPOCTPAHCTBO,
OTpE30K, Jyd4, IUIOCKHH  YIOJI,
JBYTPaHHBIA  Yroji, TPEXTPAHHBII

yrod, nepeceKaroInecs,
napajuieIbHbIe W CKPEIIUBAIONIHECs
IpsAMBIC, napajjieJIibHOCTb n

NEPNEHIUKYIAPHOCTh  IPSIMBIX U
IUIOCKOCTEM, Yrojl MeXAy HNpPsIMBbIMH,
YIOJI MEXIY NPSMOM U INIOCKOCTBIO,
yroJl MeXAy IUIOCKOCTSIMHU; YMEHHE
UCIOJIb30BaTh IIPH PEIICHUM 3anad
u3ydyeHHble (AaKTBI U TeopeMbl
IUTAHUMETPUHM; YMEHHUE OlLIEHUBATh
pa3mepbl 0OOBEKTOB B OKpY’KalOIIEM

MHUDE; yMEHHE OIepupoOBaTh
MOHSTUSIMA: MHOTOTPaHHMK, CEUEHUE
MHOTOTpaHHUKA, TIPaBUIIHHBIH

MHOTOTpaHHHK, TpU3Ma, MUPaMUAA,
¢durypa W TOBEPXHOCTH BpalleHUS,
WINHAP, KOHyc, Imap, cdepa,
pa3BepTKa TOBEPXHOCTH, CEUYCHHUS
KOHyca M LMJIMHJIpA, MapaiesibHbIe
OCH WJIM OCHOBAHMIO, CEYECHHUE MIapa,
IUIOCKOCTh, ~ Kacaromiasics  cgepsl,
HUuiInHApa, KOHyCa, YMCHHUC CTPOUTH
CeucHUe MHOT'OI'paHHHKa,
n300paxarb MHOTOTPaHHHKH,




¢Gurypsl U MOBEPXHOCTH BpAIICHUS,
UX CEYeHHA, B TOM HUHUCIE C
MOMOIIIBIO  DJICKTPOHHBIX CPEJICTB;
yMEHue IPUMEHSTh CBOMCTBa
re€OMETPUUYECKUX ¢buryp,
CaMOCTOSITENILHO  ()OPMYJIHPOBATh
OTIpENIeJIeHUs] M3ydYaeMbIX  Quryp,
BBIJIBUI'aTh TMIIOTE3bl O CBOWCTBAX U
MPU3HAKAX TEOMETPUUYECKUX (GuUryp,
00OCHOBBIBaTh MJIM OIPOBEPraTh MX;
YMEHHUE MPOBOJUTH KIACCU(PUKALINIO
buryp no pasiMYHBIM IPU3HAKaM,
BBITOJIHATh HEOOXOTUMbIE
JIONOJTHUTENbHBIE TOCTPOCHMS,;

[Py 15  ymenue  cBoOOAHO
ONEpUPOBATh IMOHATUSAMU: IIJIOMIAb
¢burypel, o0beM (GUryphl, BeIUYMHA
yria, paccTOSHHE OT TOYKH [0
IUIOCKOCTH,  PacCTOSHUE  MEXIY
OpSMBIMHM,  pPAcCTOSIHUE  MEXAY
IUIOCKOCTSIMH,  IJIOHIaAb  CQepsl,
IUIOINAb IOBEPXHOCTH MHMPaMUIBL,
NpU3MBI, KOHYcCa, IMIMHAPA, 00beM
KyO0a, MPSIMOYTOJIBHOTO
napaiesienunea, NUPaMUJIbI,
IPU3MBI, LMIMHIpPA, KOHyca, IIapa;
YMEHHUE  HaxOIWTh  OTHOIICHHE
00beMOB MTOAO0HBIX (hHTyD;

I[IPy 18 ymerp MopenupoBath
peanbpHble  CHUTyallud Ha  s3bIKE
MaTEeMaTHUKU; COCTaBJIATh
BBIPa)KEHUS, YpaBHEHHS,
HEpaBEHCTBA M MX CHUCTEMbI IIO
YCIOBHIO  3aJauyd,  MCCIEI0BaTh
MIOCTPOCHHBIE MOJIENN c
UCIIOJIb30BAaHUEM allliapaTa ajareopsl,
MHTEPIPETHPOBATH HOJTYYECHHBIN
pe3yabTaT; CTPOUTh MaTEMAaTUIECKHE
MOJIENN c MIOMOILBIO
re€OMETPHUYECKUX TIOHSATHI "
BEJIMYMH, pElIaTh CBA3aHHBIE C HUMHU
MPaKTUYECKUE 3aJaud; COCTaBIIAThH

BEPOSTHOCTHYIO MOJEJIb 51
WHTEPIPETUPOBATH MIOJTyYEHHBIN
pe3yabpTaT; peuarb  PUKIIAIHBIC
3a1a41 cpencTBamMu

MaAaTeMaTud4eCKOro aHajim3a, B TOM
YHuCJIC€ COIHaJIbHO-3KOHOMHNYECKOI'O
)41 (I)I/ISI/ILIGCKOI“O XapakKTepa.




OK 02.
Hcnonb3oBath
COBPEMEHHBIC
CpeacTBa
TIOHCKa,
aHayu3a u
UHTEPIIPETAUN
uH(popMaIuu u
UH(POPMALIMOHH
bI€ TEXHOJIOTHH
VIS
BBITIOJTHEHHUSI
3a1a4y
npodeccruonanb
HOM
JeSITeIbHOCTH

Y0 02.01
OTIpeIeIIATh
3a/1a4u JIst
NIOUCKa
uHbopMaIuy;
Yo 02.02
OTIpeNeNATh
HEeO0XOINMBIE
UCTOYHUKHU
UH(pOpMaLINY;
Y0 02.03
IUTAHUPOBATH
nporiecc
TTONCKA;
CTPYKTYpUPOB
aTh
HOJTy4aeMyto
nH(dOpMaIuIo;
Yo 02.04
BBIJICTISATH
Haubonee
3HAYUMOE B
nepevHe
uHdopMaIuu;
VYo 02.05
OLICHUBATh
MPAKTHYECKYIO
3HAYUMOCTh
pe3yIbTaToB
MIOUCKa,

VY0 02.06
0hOopMIIATH
pe3yNbTaThI
MOWCKa,
PUMCHSTH
CpeacTBa
UH(POPMALMOH
HBIX
TEXHOJIOTUM
JUTSL pEIICHUS
npodeccronan
BHBIX 3a]1a4;
30 02.01
HOMEHKJIaTypa
uH(pOopMaInoH
HBIX
HUCTOYHUKOB,
MPUMEHSEMBIX
B

JIP 24 roTOBHOCTB K
aKTHUBHOU
JIEATEIIbHOCTH
TEXHOJIOTHYECKOH U
COIIMATbHOM
HaIpaBJICHHOCTH,
CIIOCOOHOCTE
WHUIIUUPOBATH,
TUTAHUPOBATH U
CaMOCTOATEILHO
BBITIOJTHATH TaKyIO
JeITEIbHOCTD;

JIP 26 TOTOBHOCTE U
CIIOCOOHOCTE K
00pa30BaHUIO U
caM000pa30BaHMIO Ha
IIPOTSKEHUH BCEN
JKU3HU.

MPII 07 Baagets 1
MPOEKTHOM HaBbIKAMU
y4eOHO-
HICCIIEN0BATENbCKOMN
JIEATEIIbHOCTH,
HaBBIKAMH
paspernieHus mpooieM;
MPII 08 ciocoOHOCTH
U TOTOBHOCTB K
CaMOCTOSITEIIBHOMY
MIOMCKY METOJIOB
perieHus
MPAKTUYECKHX 3a]a4,
MPUMEHEHUTO
Pa3IUYHBIX METOJIOB
ITO3HAHUA,

MPII 13
aHaJIM3UPOBATH
MOJIy4CHHBIE B X0JI€
pelICHHS 3aJ1a91
pe3yNbTaTHI,
KPUTHYCCKH
OIICHUBATh UX
JIOCTOBEPHOCTH,
POTHO3UPOBATH
W3MEHEHNE B HOBBIX
YCIIOBUSIX;

MPII 21 Baagets
HABBIKAMU TOJTY4YEHUS
nH(popManuu u3
HUCTOYHUKOB Pa3HBIX
THIIOB,
CaMOCTOSTEIIBHO
OCYIICCTBIISATH TIOUCK,

IMP6 05 ymerp  omepupoBath
HOHATHAMHU: panuoHabHas
GbyHKUMs, mokazaTenbHas (QYHKLUS,
CTENeHHAs byHKIH,
norapupmMuyecKas byHKIHA,
TPUTOHOMETPHUUIECKUE byHKIUH,
oOpaTHbIe byHKINY; yMEHHE
CTpOMTh  TpaduKM  HM3YyYEHHBIX
(GyHKUMH, WCMONB30BaTh TpaduKu

IIpU  WU3YYEHUM  MPOIECCOB U
3aBUCUMOCTEH, NIPU PELICHUM 3a1a4y
U3 JIpYrux Y4eOHBbIX MPEAMETOB U
3a4a4 W3 PEaJbHOM  JKH3HU,
BBIpaXKaTh (HOpPMyJIaMU 3aBUCUMOCTHU
MCXKAY BCIMUYNHAMMU,

I[IP6 07 ymeTs  omepupoBaTh
TTOHSITHSIMH: cpenHee
apudMeTHIecKoe, MeJraHa,
HauOoJbIICe u HauMeEHbIIIee
3HA4YCeHUs, pa3Max, JUCIePCHS,
CTaH/IaPTHOE OTKJIOHEHUE YUCIIOBOTO
Habopa; yMeHHe W3BJICKATh,
UHTEPIPETHPOBATh  WH(POPMAIIHUIO,
NPeJCTaBICHHYI0 B Ta0JiMIax, Ha
auarpammax, rpadukax,

OTPAXKAIOIIYI CBOMCTBAa pealbHBIX
IIPOLIECCOB U SIBJICHUI; IPEACTABIATh
WH(pOPMAIIHIO C TTOMOIIBIO TaOJIHUIl U
JMarpamm; HCCIIEI0BaTh
CTAaTUCTUYECKHE JaHHBIE, B TOM
qucie ¢ NPUMEHEHHUEM rpaduyeckux
METOJIOB U JIEKTPOHHBIX CPE/CTB;
I[Ip6 08 ymenue omepupoBaTh
MOHATUSAMM: CIIy4allHbI ONBIT H
cilyyaifHoe CcOObITHE, BEpOSTHOCTh
CllyyallHOro  coOBITHS;  yMEHHUE
BBIUUCIIATH BEPOATHOCTD c
HCIIOJIb30BAaHUEM rpaduyeckux
METOZIOB;  HPUMEHATH  (HOPMYJIbI
CIIOKEHHUSI u YMHOXKEHUS
BEPOATHOCTEH, KOMOWHATOPHBIE
¢bakTel U (QopMysdbl NPU pElICHUU
3a1a4;  OLIEHMBATh  BEPOSATHOCTU
peabHbIX COOBITUI; 3HAKOMCTBO CO
Clly4yaliHBIMH BEJIMYMHAMHU; yYMEHUE
MPUBOANUTE TPUMEPHI  MPOSBICHUS
3aKOHa 00IBIINX quce B
NPUPOJHBIX U OOIIECTBEHHBIX
SIBJICHUSIX;

[IP6 10 ymers omepupoBath
MOHATHUSIMU: MHOTOTPaHHMK, CEYEHUE
MHOTOTpaHHUKA, KyO,




npodeccruonan
BHOU
NesITebHOCTH;
30 02.02
PUEMBI
CTPYKTYPHUPOB
aHUA
nH(popMaInu;
30 02.03
¢dopmar
odopmITeHUS
pe3yJbTaToB
HIOUCKa
nH(popmanuu,
COBpPEMEHHBIE
CpeICTBa U
YCTPOWCTBA
nH(dopMaTH3aIl
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aHaJm3,
CHCTEMaTHU3aIUI0 U
WHTEPIPETALNIO
uHdopmauu
Pa3ITUYHBIX BUJIOB U
(dhopm mpencraBIeHus,
MPK 10 mpeanarath
HOBBIC MPOEKTHI,
OIIEHUBATh UJICH C
MTO3HMIIUN HOBH3HEI,
OpPUTHHAIILHOCTH,
MPaKTUYECKOU
3HAYMMOCTH;

MPP 09 Bnanets
HAaBBIKAMH
MO3HaBaTeIbHOMN
pedraexcun Kak
OCO3HaHMS
COBEPIIIAEMBIX
NEUCTBUI U
MBICIUTEIbHBIX
MPOIIECCOB, UX
pE3yNBTaTOB U
OCHOBAHMIA;

napasuiesenune], npu3Ma,
nupamuia, QGurypa u MOBEPXHOCTh
BpallleHUs, WIMHIP, KOHYC, IIap,
chepa, ceueHus: GUTypbl BpalleHUS,

IUIOCKOCTh, ~ Kacarommasics  cdepsl,
TUHIPA, KOHYCa, TUTOIIA b
MMOBCPXHOCTU MNHUPaMUIbI, IIPU3MBEI,

KOHYycCa, IWINH/IPA, TUIOMAAb CPEpHI,
o0beM  Ky0a,  IPSIMOYTOJIHHOTO
napauiesienurea, UPaAMUJIBI,
NpU3MBI, IWIMHIpPA, KOHYycCa, IIapa;
yMEHHe U300pakaTh MHOTOTPAHHUKH
M TOBEPXHOCTH BpalleHHA, HX
CCUeHHs OT pPYKH, C TIOMOIIbIO
YEepPTEIKHBIX MHCTPYMEHTOB U
AJNIEKTPOHHBIX  CPEICTB,  yYMETh
pacro3HaBaTh CUMMETPHIO B
MPOCTPAHCTBE; YMETh PAaclo3HaBaTh
MIPaBUJIbHBIE MHOTOTPAHHUKHY;

I[TIPy 03 ymeHue omnepupoBaTh
MOHATUSAMH: Tpad, CBA3HBIA rpad,
JIEpPeBO, LUK, Tpad Ha TUIOCKOCTH;
yMEHUE 3aJaBaThb M  OIMCHIBATH
rpadgpl  Pa3TMYHBIMA  CIIOCOOAMU;
UCTOJIb30BaTh I'padbl MPU PELICHUU
3ajaq;

I[Py 04  ymenue  cBOOOJTHO
OIIEPUPOBATH TIOHSATHUSIMH:
COYeTaHUe, IMEPEeCTaHOBKA, YHUCIIO
COYETaHWi, YHCIO TMEPEeCTaHOBOK;
OMHOM HeroToHa; yMEHUue

MIPUMEHATh KOMOWHATOPHBIC (DAKTHI
U pACCYXICHUSA IS pELICHUs 3a1a4;

I[IPy 07 yMerb  oOIepUpPOBATH
MOHSATUSIMU: TOKJI€CTBO,
TOXKJIECTBEHHOE  IMpeoOpa3oBaHue,
ypaBHEHUE, HEPaBEHCTBO, CHUCTEMa
YpaBHEHUI 51 HEPABEHCTB,
PaBHOCUIIbLHOCTh YpaBHEHUH,
HEPaBEHCTB u CUCTEM,
pauuoHaNbHbIe,  WPPALMOHAIBHEIE,
ITOKa3aTeIbHBIE, CTETEHHEIE,
norapudMuuecKue,

TPUTOHOMETPUYECKHE  YpPaBHEHWS,
HEpaBEHCTBA U CHUCTEMBI; YMETb

peniaTh ypaBHEHUs, HEPAaBEHCTBA H
CUCTEMBI C TIOMOUIBIO pPa3JIMYHBIX
IIPUEMOB;  peIIaTb  YpPaBHEHHS,
HEpaBEeHCTBA U CUCTEMBI c
rapaMeTpoM; IPUMEHATh YPaBHEHHS,
HEpPaBEHCTBA, UX CHUCTEMBI JJIA
peuieHusl MaTeMaTH4eCKUX 3a/1ad |




3aJa4 U3 pa3IUYHBIX 00JacTel HAyKU
Y peaIbHOM KHU3HH,

I1Py 13 yMEHUe HaXOJUTh
BEPOSTHOCTH COOBITHIA c
HCII0JIb30BAaHUEM rpadu4ecKux
METOJIOB; MPHMEHSAThH ISl PELICHUS
3amad  GopMysIBl  CIOXKECHHS U
YMHOXKEHUS BEPOSITHOCTEH, (OPMYITy
MOJIHOM  BeposTHOCTH,  (opmymy
bepnyum, komOuHATOpHBIE (hAKTHI U
(GbopMyJIBI; OLIEHUBATh BEPOATHOCTH

peasbHbIX COOBITHIA; yMEHHE
OIIEpUPOBATh NOHATUAMMU: CIydyaliHas
BEJIMYMHA, pacnpezeneHue
BEpPOSITHOCTE, MaTeMaTU4eCKOe
OKUJIaHHe, JTUcTiepcust u
CTaHJIapTHOE OTKJIOHEHHE
CTy4yallHOW  BEJNHMYMHBI, (PYHKIIUU
pacnpeneneHus u IJIOTHOCTH
PaBHOMEpPHOT0, TOKa3aTeIbHOTO H
HOPMaJIbHOI'O pacnpeneneHui;

yMEHHE HCIOJIb30BaTh  CBOMCTBa
U3YUYEHHBIX  paCIpefescHul I
pelreHus 3axad; 3HAKOMCTBO C
MOHATUSIMH: 3aKOH OOJBIIHX YHUCCII,
METO/IbI BBIOOPOYHBIX
HCCIEN0BAaHUN; yYMEHHUE IIPUBOJUTH
OpUMEpbl  TPOSBICHHS  3aKOHA
OONBLIMX 4YHCEN B MPHUPOTHBIX U
OOLIECTBEHHBIX SBJICHHSX;

[1Py 16 yMETh CBOOOTHO
OIIEPHPOBATH HOHSTHSIMU:
JABMOKCHUC, HapaHJIeJ'IBHBII‘/JI MEpCHOC,
CUMMETpHUsI Ha IUIOCKOCTH H B

MIPOCTPAHCTBE, IIOBOPOT,
npeoOpazoBaHue noaoousi,
o 100HbIE ¢burypsr; YMETh

pacro3HaBaTh paBHbIE W TOJOOHBIC
¢burypsl, B TOM 4YHCIE B MPHPOJE,
HUCKYCCTBE, AapXUTEKType; YMETh
HCIIOJIb30BaTh reOMETPUUECKUE
OTHOIIEHUS, HaXOJIUTh
r€OMETPUUYECKHE BEIUYMHBI (IUIMHA,
yroja, IUlom@aab, O0BEM)  TIpH
pElIeHNH 3a/1ay U3 JIPYTUX Y4eOHBIX
MPEAMETOB M M3 PEATbHON KU3HH.

K 1.2. vV 1.2.03 JIP 24 rotoBHOCTH K | [TP6 03 ymeTh onepupoBath
Brinonusate BBITOJIHSTD AKTUBHOMN MOHATHUSIMH: pAallUOHAJTIbHBIE,
pacyeTsl u pacyeTsl NeSATETbHOCTH HppalOHANIbHEIE, TOKa3aTeIbHBIC,
KOHCTPYHPOBAH | COeIMHEHUN TEXHOJIOTMYECKON U | CTEeTIeHHBIe, JorapudmMuyecKue,

ue AJIEMEHTOB COIMAILHOM TPUTOHOMETPUUECKUE YPABHEHUS U
CTPOMUTENIbHBIX | KOHCTPYKIIMHU; | HAPaBJICHHOCTH, HEPaBEHCTBA, UX CUCTEMBI;




KOHCTPYKIUH.

vV 1.2.04
BBITTOJIHATh
CTaTHYECKHI
pacuer;

CIIOCOOHOCTE
UHUIUHPOBATh,
TUTAHUPOBATH U
CaMOCTOSTEIHHO
BBITIOJTHSATH TaKyIO
JIEATENHHOCTE;

JIP 25 unrepec k
pasIuYHbBIM cdepam
npohecCHOHATBLHOM
JIEATEIHHOCTH,
YMEHHE COBEPIIATh
OCO3HAHHBIH BEIOOP
Oynyiieit mpodeccun
U peajr30BbIBATH
COOCTBCHHEIC
JKA3HEHHBIE IUIaHbI;
MPII 01
CaMOCTOSTENIHHO
(dbopmyaHpoBaTh U
aKTyaJIn3UPOBATh
npobiemy,
paccMaTpuBaTh ee
BCECTOPOHHE;

MPII 16
OCYIIECTBIIATh
LeJICHANPABICHHBIN
MIOMCK MepeHoca
CPEJICTB | CIIOCOOOB

I1P6 04 ymeTs onepupoBaTh
MOHATUSAMHM: (PYHKITHS, HETTPEPHIBHAS
GbyHKIMSA, TPOU3BOIHAS ,
nepBooOpasHasi, OnpeaeICHHBIN
WHTETPAT, yMETh HAXOIUTh
MIPOM3BOIHBIC AJIEMEHTAPHBIX
(GYHKITUH, UCTIONB3YS CIIPABOYHBIC
MaTepuabl; UCCIEA0BaTh B
MPOCTEHIINX CITydasx PYHKINH Ha
MOHOTOHHOCTbh, HAXOJNUTh
HanOOJIbIlIee ¥ HAUMEHbIIIEES
3Ha4YCHMsI PYHKIIUN; CTPOUTH
rpaduKu MHOTOYJICHOB C
WCIIOJIb30BAaHUEM allapara
MaTeMaTHYECKOIO aHAJIN3a;
MIPUMEHSATH MPOU3BOTHYIO TIPH
pelIeHre 3a1a9 Ha JIBIKCHUE;
peraTh IPaKTUKO-
OpUEHTUPOBAHHBIC 33/Ia4H Ha
HanOOJIbIIIee U HAUMEHBIIICE
3HAYEHUS, HA HAXO0XICHUE TyTH,
CKOPOCTH, YCKOPEHHS;

I1P6 08 ymeTh onepupoBaTh
MOHATUSIMU: CIIyYalHBIA OTBIT U
CIIy4aifHOE COOBITHE, BEPOSTHOCTh
CITy4altHOTO COOBITHS; YMETh
BBIYHCTISITH BEPOSITHOCTD C
HCIIOIh30BaHUEM TpadUIECKUX

JeiCTBUS B METOIOB; IPUMEHSATH (POPMYIIBI
NpO(QECCUOHATIBHYIO | CJI0XKEHUS M YMHOXKEHUS

cpeny; BEPOSATHOCTEH, KOMOMHATOPHBIE
MPK 08 mpunumate | pakTsl U GOPMYJIBI IPH PEIICHUH
L€ COBMECTHOM 3aJa4; OLIEHUBATh BEPOSTHOCTH
NESITEIbHOCTH, peanbHbIX COOBITUI; 3HAKOMCTBO CO
OpPraHU30BBIBATH U Clly4yaiiHBIMH BEJTMUMHAMM; YMEHUE
KOOPJMHUPOBATH IIPUBOAUTH IIPUMEPHI IIPOSIBICHUS
JENCTBUA 1O €€ 3aKOHa OOJIBIIMX YHCET B
JIOCTHKEHUIO: MIPUPOIHBIX U OOIIECTBEHHBIX
COCTaBJIATH IJIaH SBJICHUSIX;

IEeHCTBHM, [TPy 08 yMETh CBOOOIHO
pacnpenensTh poJid C | ONEPUPOBaTh MOHATHUAMM: Tpaduk
y4€TOM MHEHHU ¢byHkuuu,  obpatHas — (yHKUHMA,
YYaCTHHKOB, KoMMo3ulusl (GYHKUMH, JIMHeHHas
o0cyXJ1aTh ¢byHkus, KBaapatuyHas (QyHKUHUSA,
pe3yIbTaThI cTereHHass (QYHKUUS C  LEJIbIM
COBMECTHOM paboThl; | MOKa3aTejaeM, TPUTOHOMETPHUYECKHE
MPP 10 ¢byHKIMY, oOpaTHbIe
HCII0JIb30BaTh TPUTOHOMETPHUYECKHE byHKIHH,
npuemsbl peiaekcuu | moKa3aTelbHas U Jiorapudmudeckas
JUISl OLICHKHU GyHKIUU; YMETh CTPOUTH TIpaduKu
CHUTYyalluH, BBIOOPA GbyHKUUH, BBINOJIHATh
BEPHOT'O PELICHNS; peoOpa3oBaHus rpadukoB




GyHKIH;

- YMeTb HCHOJIb30BaTh TIpaduKu
(GyHKIMN 715 U3y4EHHSI IPOLIECCOB U
3aBUCUMOCTEH NpHU pELIeHuH 3aaad
U3 IPYTUX Y4eOHBIX MPEIMETOB U U3
peanbHOI KU3HU; BBIPa)XaTh
dbopMysiaMi  3aBUCUMOCTH  MEXIY
BEJIMYMHAMU;

- CBOOOTHO OIIEPUPOBATH
MNOHATUSIMHM:  YETHOCTh  (DYHKIMH,
NEPUOIMIHOCTD ¢byHKIMY,
OrPaHUYEHHOCTh ¢byHKIMY,
MOHOTOHHOCTh (D)YHKIIMH, SIKCTPEMYM
byHKIHH, HauOoJIbIIICe u
HaMMEHbIIIee 3HAUYCHUS (PYHKIUHN Ha
IPOMEXYTKE; YMETb  IPOBOAUTH
uccreoBaHne QyHKINH;

- YMETb UCIOJIb30BaTh CBOMCTBA U
rpaduKu QYHKUIUH U peICHUS
ypaBHEHH, HEPaBEHCTB U 3a/1a4 ¢
napamMmeTpamu; U300paxxaTh Ha
KOOPJUHATHOM TJIOCKOCTH
MHOXECTBA PEILIECHUN YPaBHEHUN,
HEPaBEHCTB U UX CHCTEM;

[TPy 09 ymenue cBo601HO
OIIEpPUPOBATH MOHATHAMU:
MOCJIeI0BATEIbHOCTb,
apudMeTHIecKasi mporpeccus,
reoMeTpHyecKasi Iporpeccus,
OCCKOHEYHO yOBIBArOIIAs
reoMeTpuyecKas Iporpeccus;
YMEHHE 33/1aBaTh
MI0CTIeI0BATEIBHOCTH, B TOM YHUCIIE C
IIOMOILBIO PEKYPPEHTHBIX HOpMYI;
IIPy 10 ymeHnue onepupoBaTh
HOHATUSMU: HEPEPBIBHOCTh
(GyHKIMH, aCHMOTOTHI Tpaduka
GbyHKIMH, IepBasi ¥ BTopast
MIPOU3BOIHAS (PYHKIIMH,
reoMeTpUUYecKuil U pU3nYecKuit
CMBICJI IPOU3BOTHOH,
niepBooOpasHasi, OnpeaeICHHBIN
MHTETpaj; yMEHUE HaXOIUTh
acUMNTOTHI rpaduka QyHKINH;
YMEHHUE BBIYHUCIATH IPOU3BOIHBIE
CYMMBI, TIPOU3BEICHUS], YACTHOTO U
KOMIIO3ULIMH (PYHKIUI, HAXOAUTh
ypaBHEHHE KacaTeIbHOU K rpaduky
byHKIUY;

[1Py 12 ymeTs cBOOOIHO
OIIEPUPOBATH MOHATHIMU: CPEIHEE
apudMeTHIecKoe, MeraHa,




HauOOoJIbIIIee U HAMMECHBIIIEE
3HAYEHMUs], pa3Max, JUCIIEPCHs,
CTaH/IapTHOE OTKJIOHEHHE ISl
ONMCaHUs YUCIIOBBIX IaHHBIX; YMETh
HCCIIEI0BATh CTATUCTUYECKHE
JAHHBIE, B TOM YHUCIIE C
MPUMEHEHHEM TpaprUeCKuX
METOJOB U 3JIEKTPOHHBIX CPEJICTB;
rpaduuecKy UCCIICIOBATh
COBMECTHBIE HaOIIOICHUS C
IIOMOUIBIO AMArPaMM pacCeUBaHUs U
JIMHEITHOM perpeccuu;

[1Py 17 ymenue cBo60IHO
ONEepUPOBATH NOHATUSAMU:
IIPSIMOYTOJIbHASI CHCTEMA KOOP/IMHAT,
BEKTOp, KOOPIUHATHI TOUKH,
KOOpJMHAThI BEKTOpPa, CyMMa
BEKTOPOB, IPOU3BEJEHUE BEKTOpA Ha
4HCII0, Pa3JI0XKEHUE BEKTOPA 10
0a3ucy, CKaJsipHOE MPOU3BEICHHE,
BEKTOPHOE IIPOU3BEJIEHUE, YTOI
MEXKIy BEKTOPAMH; YMEHHE
HCII0JIb30BaTh BEKTOPHBIN U
KOOPJAMHATHBIA METO JIJIS1 PELLICHUS
reOMETPUUECKUX 3aa4 U 3a7a4
JIPYTUX Y4EOHBIX MTPEIMETOB;
OIIEpUPOBATh OHATUSMU: MaTPULIA
2x2 u 3x3, onpenenuTenb MaTPUILbI,
F€OMETPUUYECKUN CMBICIT
ONPENIETUTENS;

[1Py 19 ymeTh BBIOMpATH
MOAXOAAIINI METO JJIs1 pELICHUS
3aJ1a4M; [IOHUMaHUE 3HAYUMOCTH
MAaTE€MATUKHU B U3YYEHUU IPUPOIHBIX
1 OOILECTBEHHBIX MPOLIECCOB U
SBJICHU; YMETh PaCllO3HABATh
IIPOSIBJIEHUE 3aKOHOB MaTeMaTUKU B
HCKYCCTBE, YMETh PUBOAUTD
IIPUMEPBI MATEMaTUYECKUX
OTKPBITUHA POCCUMCKON U MUPOBOM
MaTEMaTUYECKON HAYKH

[1K 2.3.
[IpoBoauTh
ONepaTUBHBIN
y4eT 00beMOB
BBITOJTHIEMbBIX
pabot u
pacxonoB
MaTepUaTbHBIX
pecypcos.

vV 2.3.03
OTIPE/ICIIATh
00BEMBI
BBIIOJIHSAEMBIX
CTPOUTEIILHO-
MOHTAXXHBIX, B
TOM YHCJIE U
OTACIIOYHBIX
pabor;

v 2.3.05
KaJIbKYJIMPOBA

JIP 24 rOoTOBHOCTb K
aKTHUBHOM
JIeSITEILHOCTH
TEXHOJIOTHYECKOI 1
COLIMATIbHON
HaIPaBJICHHOCTH,
CIIOCOOHOCTD
WHULIUUPOBATH,
IJIJAHUPOBATH U
CaMOCTOSATCILHO
BBINIOJIHATH TAKYIO

I[IP6 07 ymeTs  omepupoBaTh
TTOHSITHSIMH: cpenHee
apudmeruyeckoe, MeaHraHa,
HaunOosbIIee u HaMMEHBIIIEe
3HAYeHUs,  pa3Max, JUCHepCHus,
CTaHJAPTHOE OTKJIIOHEHHE YHCIOBOTO
Habopa; yMEHHE U3BJICKATb,
UHTEPIPETHPOBATh  WH(POPMAIIHIO,
Mpe/CTaBJICHHY0O B Tabmuuax, Ha
auarpammax, rpadukax,

OTPAXKAIOIYI0 CBOWCTBA peaJbHBIX




Th CMETHYIO,
IUTAHOBYIO,
(baxTHUECKYTO
cebecTonmMocT
b
CTPOUTENIbHBIX
pabot Ha
OCHOBE
YTBEPKICHHOU
JIOKYMEHTaIu1

NesITeTbHOCTD;
JIP 25 unTepec k
pa3nu4yHbIM cepam
npodeccuoHanbHOM
NeSITeTIbHOCTH,
yMEHHE COBEpPILIATh
OCO3HAHHBIHI BBIOOP
Oynyuiei npodeccuu
U pealn30BbIBATh
COOCTBEHHBIE
KU3HEHHBIC TUTAHBI;
MPII 01
CaMOCTOSITEIIEHO
dhopmynupoBaTh 1
aKTyaJH3HpOBAaTh
npo0iemy,
paccMaTpuBaTh ee
BCECTOPOHHE;

MPII 16
OCYIIECTBIIATh
L[eJICHAIIPABJICHHBIN
MIOMCK MepeHoca
CPEIICTB U cIIOcO00B
JICUCTBUS B
npohecCHOHATEHY IO
cpeny;

MPK 08 npuHumars
[IEJIM COBMECTHOM
NEeSTeIbHOCTH,
OpraHHU30BbIBATH U
KOOPJIUHUPOBATH
JNIEUCTBYUS 11O €€
JOCTHIKEHHIO:
COCTaBJIAATh TUIaH
JefCcTBU,
pacnpenensTh poju C
YYETOM MHEHUI
YYaCTHUKOB,
o0cyXI1aTh
pe3yIbTaThI
COBMECTHOH paboThI;
MPP 10
UCTIONIb30BAaTh
npueMbl pedrekcuu
TUTSI OIICHKHU
CUTYyalluu, BIOOpa
BEPHOT'O pEILeHHS.

MIPOLIECCOB U SIBJICHMIA; PEACTABIIATh
WH(pOPMAIIUIO C TTOMOIIBIO TaOJIUIl U
Irarpamm; UCCIIEI0BATh
CTaTUCTHYECKUE JaHHBIE, B TOM
YHClie C MPUMEHEHUEM TPpadUIeCKUX
METOJIOB U 3JICKTPOHHBIX CPEJICTB;

IMP6 09 ymerp  omepupoBaTth
HOHSTUSIMU: TOYKa, npsiMasi,
IUIOCKOCTD, HPOCTPAHCTBO,
JBYTPaHHBIN yrou,
CKPEIMBAIOIINECs npsiMbIe,
napauieIbHOCTh u
NEPICHIUKYJISIPHOCTh  TPSAMBIX  H

TUIOCKOCTEH, YroJl MEXAY HPSMBIMH,
YIOoJa MEXAY NPsSMOU U INIOCKOCTBIO,
yromn MEXKITy TUTOCKOCTSIMH,
paccTosiHie OT TOYKH JI0 TUIOCKOCTH,
paccTosHHEe  MEXIy  HpPSIMBIMH,
paccTosiHUEe MEXIy IUIOCKOCTSIMU;
YMETh HCIIOJb30BaTh NPH PEUICHUH
3aa4 U3yueHHbIE (aKThl U TEOPEMbI
IUIAHUMETPUH; YMEHHE OIICHUBATh
pa3Mepbl  OOBEKTOB OKPY’KAIOIIETO
MHpa;

[Py 12 yMETh CBOOOTHO
ONEPHPOBATH TOHITHAMHU: CpEIHEE
apupMeTHIECcKOEe, MeHMaHa,
HauOoJbIIEe u HauMeHbIllee
3HAUEHUS,  pa3Max, JIUCHEepCHs,
CTaHIApTHOE  OTKIOHEHWE IS
OIHCAHUsl YUCIIOBBIX JAHHBIX;, YMETh
UCCIIEIOBATh CTaTUCTHYECKHE
JaHHBIE, B  TOM  4YHUCIE C
MIPUMEHEHHEM rpaduIecKux
METOJIOB M DJIGKTPOHHBIX CPEJICTB;
rpagu4ecKu HCCIIE0BaTh
COBMECTHBIE HaOJII0IeHUS c

MOMOUIBIO TMarpamMMm pacCceuBaHus U
JIMHEWHOM PEerpeccuu;

[1Py 15 yMETh cBO0OO/IHO
ONIEpUPOBATh TMOHATUAMU: IUIOIIAIb
¢burypsl, 00beM (Urypsl, BeIHMUHMHA

yIia, paccTOSHHE OT TOYKH [0
IUIOCKOCTH,  PAacCTOSIHUE  MEXKIY
NPSIMBIMH, ~ PAacCTOSIHHUE  MEXAY
MJIOCKOCTSIMH,  IUIOIIAAb  Cepsl,

IUIOIIAb TMOBEPXHOCTU MHPAMHIIBL,
MPU3MBI, KOHYCa, LIMIUHApPA, 00beM
Kyo0a, IPSIMOYTOJIBHOTO
napauiesenunena, MUPaMUJIBI,
NpU3MBI, LWIMHApPA, KOHYyca, ILIapa;
YMEHHE  HAaXOJUTh  OTHOIICHHE




00BEMOB MOOOHBIX PUTYP.

1.2 CucreMa KOHTPOJSI M OUEGHKHM OCBOCHHMS  IPOrpaMMbI
001eo0pa3oBaTe/IbHON JUCHUIJINHBI
1.2.1. ®opmbl npomexyTouHOM arTectanuu no OO/

O0meoOpa3oBaTe/ibHasi AUCUHUIIMHA DopMbI IPOMEKYTOYHOM ATTECTALUH

OO/1.07 MaTtemaTuka DK3aMeH

1.2.2. Opranuzanusi TEKyLIEro KOHTPOJS YCIIEBAEMOCTH, IPOMEXYTOYHOMN
aTTeCTalldd TI0 WTOTaM  OCBOCHHS  NPOrpaMMbl  0011€00pa3oBaTEIbHON
JUCUUTUIAHBI

Tekymui KOHTPOJIb MPOBOASATCA BO BpPEMs AYJIUTOPHBIX 3aHATHH IO
MaTeMaTUKE B COOTBETCTBUU C YUEOHBIM IJIaHOM U paboueit mporpammsl OO/.07
MareMaturka 1o BceM paszjiesiaMm mporpammel. Pe3yiabTaTel 0Oy4eHHs ONpenensioT,
9TO 00yUaromuecs MOJDKHBI 3HATh, IOHUMATh U IEMOHCTPUPOBATH 10 3aBEPIICHUN
W3YUYEHUS TUCITUTIITUHBI.

Jlis GopmMupoBaHusi, KOHTPOJISI M OLIEHKH PEe3yJIbTaTOB OCBOCHMS YUeOHOMH
JUCLUIUIMHBI UCIIONIB3YETCSl CUCTEMA OLIEHOYHBIX MEPONPHUSITHIA, PEACTaBISIOIAS
co00i KOMIUIEKC Yy4eOHBIX MEpPONpPUATHN, COIJIACOBAaHHBIX C pe3yibTaTaMu
oOydyeHuss u cdopmymupoBaHHbix ¢ ydetom @OI'OC COO (mpeameTHbIC
pe3ynbrarsl o qucuurune) u I'OC CIIO.




2. 3BagaHusi JIA  KOHTPOJsI M  OLEHKH OCBOEHHUSI TPOrpamMmbl
001eo0pa3oBaTeIbHON JUCUUIJINHBI

2.1. 3agaHus 1JIM TEKyLIero KOHTPOJIA

@DoH/1 OLIECHOYHBIX CPEJCTB /ISl BXOAHOI0 KOHTPOJIA

BxomHolt  KOHTpOJIb  COCTOMT M3 2-X 4YacTel: o00s3aTeNibHOM U
JIOTIOJIHUTEIILHOM.

OOs3aTenpHass 4YacTh COACPKHUT 3aJlaHUS MHHUMAJIBHOTO 00s3aT€IbHOTO
YPOBHSI, JOTOJHUTENIbHAS YacTh — 00Jiee CI0XKHBIC 3aJaHusl.

[Ipu BBITIOTHEHUHU 3aaHUN TPeOyeTCs MPEACTaBUTh XOJ PEIICHHS U yKa3aTh
NOJTy4YeHHBIH OTBeT. [IpaBMIIbHO BBIMIOJHEHHOE 3aJaHue W3 00s3aTeIbHOM YacTh
OIICHUBACTCS B OJWH OaJlI; IPaBUIBLHOE BBITIOTHEHUE 3aJaHUH JIOMIOJHUTEIBLHON
JacTH oIleHHBaeTcs 3 OayutamMu vk 1-2 GaaMu 3a YaCTUIHOE PEIICHHE.

bannbl, mosryyeHHbIE 32 BCE BBINOJHEHHBIE 3aJaHNs, CYMMUPYIOTCS.

IlIkana nepesooda 6an106 6 ommemKu nO NAMUOANTLHOU CUCHIEME

Ommemka Yucno 6annos,
Heo0Xx00umoe 01 NOJIYUEeHUS OMMEMKU
«3» (yoosn.) 7-9
«4» (xopouio) 10-12
«5» (omauuno) 13-15

3anam/m BXOJHOI'O KOHTPOJIA

Oo0s3aTeabpHad YaCTh

Ilpu pewenuu 3a0anuii 1-4 3anuwiume nPasuIbHLLIL OMEEM U3 UeMbIPEX
nPeod10HCEHHbIX.
1. (1 6amn) Packpoiire popMyly COKpALIEHHOIO YMHOXKEHUS a’-b%:
A) a*-2ab+b?%; B) (a-b) (a+b); B) a’+2ab-b?; I') (a-b)(a-b)

2. (1 6amn) [Tnomanas TpeyroJbHUKA BEIYUCISETCS IO popMmyIie:
A) S=a*b; b) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.

03,

3. (1 6ann) Kakoe 13 clieyronmx yucen 3aKiI0ueHO MEXy YHCIIaMu 17 4 8
A)0,4;5)0,5;B)0,6;1") 0,7

4. (1 6ann) Hansl rpaduku pynkuuii. Kakas ¢popmyna cooTBeTcTBYeT rpaduky 3):




1) . 2) 3)

o 1. ol ol 1

1 9
2 _ ——
A) 2 :B)Y =4 78x+11;B)y x; T) y=x+5.

Ilpu evinonnenuu 3adanuii 5-8 3anuuiume xX00 peuieHUs U NOJYYEHHbLI
omeem.

I 11

5. (2 6amna) Berumcnure 2 9

6. (2 6amna) Pemure ypaBuenue x>-7x+10=0. Ecnu ypaBHeHne umeer Goee
OZIHOT'O KOPHS, B OTBET 3AIIUIIUTE MEHBIINN U3 KOPHEN.

7. (2 6amna) I[lnomanp 3eMeNlb KPECThSIHCKOTO XO3SIMCTBA, OTBEACHHAS IO
MOCaJKy MIICHUIbI U MOJICOTHEYHUKA, COCTABIAET 24 ra U pacrpeeacHa MexIy
HUMH B OTHOLLIEHHH 5:3. CKOJBKO F€KTapOB 3aHUMAET MOJICOTHEYHUK?

8. (2 6amna) Breicora BH mapamnenorpamma ABCD penut ero ctopony AD
Ha oTtpesku AH=2 u HD =32. Jlmaronans napaminenorpamma BD pasna 40.
Harigure miomane napamiesorpaMmma.

JIomoJHHUTEIbHAS YACTD

Ilpu evinoanenuu 3adanua 9 3anuuwiume XxXo00, 000CHOBAHUE PeUIeHUA U
NOJIYYeHHbLIL OmeEen.

9. (3 Oamnma) PpiO0sOB MpOIIBUT HA JIOJKE OT TMPUCTAHU HEKOTOPOE
paccTosTHUE BBEPX IO TEUEHUIO PEKHU, 3aTeM OPOCHII SIKOPb, 2 Yaca JIOBUJ PHIOY H
BEpHYJICS 00paTHO yepe3 5 4acoB OT Hauaja myTerniecTBusA. Ha kakoe paccrosiHue
OT TMPHUCTAaHM OH OTIUIbUI, €CJIM CKOPOCTh TEUEHUs] PEKH paBHA 2 KM/4, a
CcOOCTBEHHAsI CKOPOCTh JIOJKH 6 KM/4?

ITAJIOHBbI OTBETOB:

Homep
3aJaHus

OtBer b b B A 2,7 2 9 816 8




MoH/1 OLIEHOYHBIX CPEACTB AJIsl TEKYLEero KOHTPOJIs

Tekymmui KOHTPOJIb MPOBOIAATCA BO BpEeMsS aAyAUTOPHBIX 3aHIATUUA 10
MaTeMaTUKE B COOTBETCTBUU C YUEOHBIM IUIaHOM U paboueit nporpammbel OO/1.03
«Marematnka» Mo BCeM paszfenaMm IporpaMMsbl. TeKynui KOHTPOJIb COCTOUT M3
JBYX YacTeil: TeopeTHuecKol U mnpaktuuecko. Ilpu sTom oOywaromumecs
MOJIyYarOT JIBE€ OTMETKH.

Teopernyeckas 4acTb MPOXOAUT B (pOpME YCTHBIX OTBETOB: OOydYaroluecs
BBITSATUBAIOT MSTh KapTOUEK C BONPOCAMHU, JAIOT TOJHBIA OTBET (CO CIUCKOM
BOIIPOCOB 00yYaroUIuecs: 3HAKOMSTCS B Hayalle U3yUYeHus pa3jena).

IlIkana nepesoda 6annoe 6 ommemku no NAMUOAIIbHOU cucmeme

Ommemka Konuuecmeo éepuvix omeemos na meopemuueckue
60NPOCHL
«3» (yooer.) 3
«4» (xopouio) 4
«5» (omauuno) 5

Ha BeImonmHeHue mpoBepoOvYHOW pabOThI MO MaTemMaTuke gaercs |
aKaJieMU4ecKuil yac (45 MUHYT).

[TpoBepounas paboTa COCTOMT MX 2-X YacTeil. B mepBoii wacTu mpearaeTcs
BBITIOJTHUTH 4 3a7]aHus - BBIOPATh MPABUIIBHBIA OTBET U3 YETHIPEX MPETOKEHHBIX.
Bo BTOpOI# yacTu npearaercs BBIIOJHUATH 6 3alaHUi - OPOPMHUTH XOJI PEIIEHUS
Y 3aIMCaTh MTOJTYYECHHBIA OTBET.

3a npaBWIbHOE BBINOJIHEHHUE JIFOOOT0 3aJjaHus MEPBOM YaCTU 00ydYaroluics
nonyyaer oauH Oasta. [IpaBuwibHOE BBIMOJHEHHE 3aJaHUN BTOPOM YacTH
orieHuBaeTcs 2 Oayuiamu uin 1 0ajsioM 3a YaCTUYHOE PEIICHHE.

baiel, mosry4eHHbIE 3a BCE BBINIOJIHEHHBIE 3aJaHUsI, CYMMHUPYIOTCSI.

IlIkana nepesoda 6annoe 6 ommemku no NAMUOAIIbHOU cucmeme

Ommemka Yucno oannoe,
Heo0xo00umoe 01 NOJIYYeHUS OMMENKU
«3» (yooei.) 8-10
«4» (xopouto) 11-13
«5» (omauuno) 14-16

Tema: Kopenb n-crenenu. CreneHb ¢ palMOHAJIbHBIM U J1€liCTBUTEIBLHBIM
NMOKa3aTeJIsIMH.

TeopeTnyeckne BONPOCHI:
1. CdopmynupyiiTe onpesieieHle CTeneHHON QyHKIIUH.




2. [Tepeuncnure cBOMCTBA CTENEHHON QYHKIIUU C TETBIM MTOKA3aTEIEeM.

3. Ilepeunciure CBOMCTBA CTEIEHU C JEHCTBUTEIBHBIM II0KA3aTENIEM.
[IpuBenute npuMepsl.

4. [Iepeuncnure cBOMCTBA KOpHS HArypalibHOM creneHu. [IpuBennte
MIPUMEPBI

5. Ha 4ro HeoOxomumo 0OpaTUTh BHHUMAHHME T@PU  PELICHUU
UPPALMOHAIBHOTO YPABHEHHUSI YETHOU CTETIEHU ?

6. UeMy paBeH KOpEHb YETHOW CTEIEHU U3 OTPUIIATEIIBHOTO yucia?
[IpuBenure npumep.

7. UeMy paBeH KOpEHb HEUYETHOM CTENEHU W3 OTPHUIIATEIBHOTO 4ucia?
[IpuBeaure npumep.

8. Ha 4ro crouTt 0OpaTuTh BHUMAHUE MPU PEUICHUU HUPPALMOHAIBHBIX,

JTpOOHO-paIMOHATBHBIX YPABHEHUN U HEPABEHCTB?

IIpoBepoynas padora
Oo0s3aTeabHAA YACTD

Ilpu pewenuu 3a0anuit 1-4 3anuwiume npasunbHLIL OmMeem U3 Yemwlpex

nPeoN0IHCEHHDIX.
1. (1 6amn) Mexny KakuMu ABYMsI HaTypaibHBIMU YHCIAMHU HAXOJIUTCS

YUCIIO 3/1_9?
A)19u20;b)2u3;B)18u19;1) 3 u4.
2. (1 6amn) Onpenenute KOPeHb ypaBHeHHs X°=125
A)3.;b)-3;B)-5;1") 5.
3. (1 6ann) PacnonoxuTe B MOpsAJIKE BO3pACTAHUS YUCTa: 2; 3/3, W
A) 2,35, V17; B) 2: V17; v5; B) V5, 2, V17; T) 17, 2: V5.
4. (1 6amr) YMHOXKas 4nclia ¢ OAMHAKOBBIM OCHOBaHUEM, UX CTEIICHH. .. "
A) ymHoxaeM; b) nenum; B) cknaasiBaem; [') otHuMaeM.

Ilpu evinonnenuu 3adanuii 5-8 3anuwiume x00 pewienus u NOJAYUEHHbLI

omeem.

558 2.9

a -a

6,48
a rnpu a=7.

(VIZ+/B)’

y 10++96

6. (2 6anna) HaliguTe 3HaueHUE BBIPAXKEHUS T :
7. (2 6amma) Paccrosaue oT HaOMIOJATENs, HAXOJAIIETOCS Ha HEOOJBIION
BbICOT€ h KHJIOMETpOB Haja 3eMiIéil, 10 HaOII0JaeMOil WM JIMHWKW TOPU30HTA

BBIYHCIIAECTCA IO opMyIIe = V2Rh , Tne R=6400 km — paauyc 3emnu. C kakou
BBICOTHl TOPU3OHT BUJEH Ha paccTossHuu 48 xuimomerpoB? OTBET BbIpA3UTE B
KHJIOMETpax.

5. (2 6anna) Halimure 3HaUeHUE BBIPAXKEHUS




8. (2 6ayna) Pemure ypaBuenue V —32—x=2.

AOHOJ]HI/ITCJILHZIH 4acTb

Ilpu evinoanenuu 3adanusa 9 3anuwiume x00, 000CHOGAHUE pPeuwieHUs U
NOJIYYEeHHbLIL Omeem.

. |y =+x
9. (3 6anna) Pemure rpadguuecku cucteMy ypaBHEHUM: {y y _\i—
ITaJI0OHbI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9
3aJJaHusA
OtBer b r B B 49 2 0,18 36 | (I;1)

Tema: Iloka3areabHas pynkuus. [lokazarenbHble ypaBHEeHHS] M HEPABEHCTBA

Teopernyeckne BONPOCHI:

1. ChopmynupyiiTe onpeiesieHre moKa3aTeabHON (QyHKIUH.

2. [lepeuncnure cBOMCTBA MOKA3aTENIbHON (DYHKIIMH.

3. [lepeuncnure cnocoObl perieHus MOKa3aTeNbHbIX YPAaBHEHUH.

4. ChopmynupyiiTe NpaBUIO peUIeHUs NPOCTEUIIUX IMOKA3aTENbHBIX
HEPaBEHCTB.

3. B dem 3akmrouaercs rpaduueckuii Croco0 peiieHus: ypaBHEHUM.

6. IlpuBenmute npumMep QYHKIIMOHAIHHONW 3aBHCHMOCTH TTO0Ka3aTEIbHOM
GyHKIIMY U3 peaTbHOM KU3HH.

IIpoBepoynas padora

Oosi3aTeJibHASL YaCTh
Ilpu pewenuu 3adanuit 1-4 3anuwiume npasuIvbHLIL OmMeEem U3 Yemvipex

npeo10HCEHHbIX.

1. (1 6amn) [Ipu kakoMm 3HaueHUU a PyHKIMS y=a* ObIBaeT Ha BCel 00JacTH
onpeaeneHus?

A) a=§; b) a=8,25; B) a=%; I a=V3.

2. (1 6amn) Ha pucynke uzobpaxén rpaduk pynkuuu Buaa f(x)=a*. Haiinure
3HaueHue f(2).




YA

fix)y=a"

X

U ..
A) 25.; B) 5; B) 32; T') HeT BepHOro OTBETA.
3. (1 6amr) dyHKIMSA 3a1aHa HOPMYIION: f(x)=(%)x. Yemy pasHo f(-2)?
A)-i; B)-4;B) 4,T) V2.

1 x—13

= =3.
4. (1 6amn) Kopenb ypaBHEHUS (9) ?
A)12,5;b)13;B) 14;T') 15.

Ilpu evinonnenuu 3aoanuii 5-8 3anuwiume x00 pewteHus u NOJAYYEHHOL
omeem.

5. (2 6anna) Haiigure kopens ypaBHeHUs 3¥72-5%3%=]2

6. (2 6ana) CKOJILKO LEIbIX PEIIEHUI NMEET HEPaBEeHCTBO 1 <7%1<49?
— 25—8x—x2
7. (2 6anna) Haiiqute TOuky MakcumMyma (QyHKITUU Y )
8. (2 Oamma) B xome pacmama paguoakTHBHOTO HM30TOMA €ro macca

_ —t/T

m(t) =my-27""",
YMEHBIIIAETCS 10 3aKOHY IZie my— HadajbHas Macca U30TOoIa,
{— BpeMs, NpolLIealiee OT Ha4aJIbHOTO MOMEHTa, 7 — Iepuoa noaypacnazga. B
HayaJIbHBIH MOMEHT BpeMeHu Macca u3ortona 184 mr. Ilepuon ero mosypacnana
cocraBisieT 7 muH. Haligute, yepe3 CKOJIbBKO MUHYT Macca M30Tomna OyAeT paBHa

23 MmT.

JIomoJHHUTEIbHAS YACTD
Ilpu evinoanenuu 3adanua 9 3anuuiume XxXo00, 000CHOBaAHUE pPeUIeHUA U
NOJIYYEeHHBLIL OmeEem.

-2x=0
9. (3 6aina) Pemure rpaduuecku cucTteMy ypaBHEHUM: B _or—

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3a/laHus
OtBer B A B A 1 2 -4 21 (2;4)

Tema: Jlorapugpmsl.



Teopernyeckue BONpPOCHI:

1. CdopmynupyiiTe onpeaenenne aorapuMuieckon (yHKITHH.

2. [lepeuncnure cBoiicTBa Morapu@mMuUUecKoi GyHKIIH.

3. [Iponomxwure onpenenenue: «Jlorapudm — 310...%».

4. Uemy paBeH jgorapupm npousBeaecHus?

5. UYewmy paBeH jorapudm 4acTHOro?

6. [TpuBeauTe mpumepsl JorapupMHUUECKOW CHHpaId B MNPUPOJIE U B
OKpY>KalollleM MHUpe.

7. Ha 4to cTout oOpaTuTh BHUMAaHHUE MPU PELICHUH JIOTapUPMUUIECKUX
Y YPAaBHEHHMI, U HEPaBEHCTB?

6. [lepeuncnure cnocoObl peleHus JIOTapuPMUIECKUX YPaBHEHUH.

7. ChopmynupyiiTe npaBuiao pemieHus NpoCTEUIINX JorapuPpMUUECKUX
HEPABEHCTB.

8. B uem 3axmrouaetcs rpaduyueckuii ciocod pereHus: ypaBHEHH.

6. [IpuBenure mpumep (YHKIIMOHATBLHON 3aBHCHUMOCTH JIOTapU(DMUUECKON
GYHKIINY U3 peaTbHOU KU3HH.

IIpoBepoyHas padora
Oo0s13aTe1bHAA YACTD
Ilpu pewenuu 3adanuit 1-4 3anuwiume npPasuIbHBLL OMEem U3 UYemovlipex

nPeo10IHCEHHDIX.

1. (1 6amr) Kakas u3 ¢pyHKIMI Bo3pacTaeT Ha Bcel 00J1acTH
onpeaenaeHus?
A) f(x)=logsx; B) f(x)=0,7*; B) f(x)=x* I) f(x)=log: x.
2

2. (1 6amn) Ykaxute 001acTh onpeneneHus GyHkuud f (x) = lg%

A) (-7;1,5); b) (-o0; -1,5), (7; +00).; B) (-1,5; 7); I') (~00; -7), (1,5; +o0).

3. (1 6amn) Pacnonoxuts B mopsake Bospactanus: log, 54; log, 50,4,
10g0,5}1.

A) logg54; l0og50,4; 10g0,5}l ; B) logg 5 4210%0,5}1 ;10gg 50,4,

B) logol5}1 ;1logn504;1ogy54 ; T') log50,4; 1080,5411 ; log54.

4. (1 6amn) HaliznTe KOpeHb ypaBHEHHS log,(5—x)=2.
A)11; B) -11; B) -3; T) 3.

Ilpu evinonnenuu 3adanuii 5-8 3anuwmiume x00 peuwteHus u NOJAYYEHHbL
omeem.
5. (2 6ama) OnpesienuTe 3HaYeHHE BhIpakeHHs logg 2 + log, 3 + 210824,
6. (2 6anna) YkaxxuTe HauMEHbIIIEE 11eJ10€ PElIeHUe HEPABEHCTRA:
logs(6x —4) > 2.
7. (2 6anna) Haliqute TOuky MakcumMyma QyHKIIUU

y=38In(x+7)—8x+3.



8. (2 Oamma) s oOorpeBa TOMEIIEHHUS, TeMIlepaTypa B KOTOPOM
nojjaepkuBaeTcs Ha ypoBHe T, =15° uepe3 paamaTop OTOIUICHHS MPOIYCKAIOT
ropsiayro Boay. Pacxom mpoxopsmieit uepes TpyOy pamuaropa Bomasl m = 0,6 Kr/c.
[Ipoxons mo TpyOe paccTosiHUE X, BOJIa OXJIaXKAACTCs OT HAYAJIbHOW TEMIIEpaTyphI
T, — T, Br-c

cm
x = a—log, = : c = 4200
T,=91° no temneparypsl T, mpuyém Y T'—Tnx rpe Kkr-°C
Br
Y =28—
— TEIIOEMKOCTbH BOJIbI, M -° C — kos¢pdurment Temnoobmena, a & = 0,8

— mnocrosiHHas. Haiinure, 10 kakoil Temmeparypel (B rpagycax llembcus)
OXJIQJANTCS BOJIA, €CIIM JIJTMHA TPYyOBbl paauaropa paBHa 144 m.

JIomoJHHUTEIbHAS YACTD
Ilpu evinoanenuu 3adanua 9 3anuuwiume Xxo00, 000CHOBaAHUE pPeUieHUA U
NOJIYYEeHHbLIL OmeEem.

9. (3 6amna) Pemute rpaduuecku cucteMmy ypaBHEHUI:
¥+ 2x =log3135 —logs5

2y-3x =6
ITAJIOHbI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9
3aJaHUuA
OTBeT A r A b 5 3 -6 34 (0; 3)
Tema: OCHOBBI TPMTOHOMETPHH.
Teopernyeckne BONPOCHI:
1. UeMy paBeH yroJi B OIMH pajuaH?
2. B kakux 4erBepTAX TPUTOHOMETPUYECKOTO Kpyra (yHKIMS y=sinx
MPUHUMAET MOJIOKUTEIbHBIE 3HAUCHUS ?
3. B kakux ueTBepTAX TPUTOHOMETPUYECKOTO Kpyra (yHKIUS y= COSX
MPUHUMAET OTPULIATEIIbHbIC 3HAUCHUSA?
4. [Iponomxure onpeaenenue: «CUHYC OCTPOTO yIila — 3TO...».
[Iponomxure onpenenenue: «kKocuHyc ocTporo yria — 3T0...».
6 [Ipomomxure onpenenenune: « TaHTeHC OCTPOTO yriia — 3TO...».
7. ChopmynupyiiTe OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO.
8 Uemy paBHO mpousBeeHHUE tgx™*ctgx?
0. Uemy pageH sin(2x)? ChopMyaupyiTe mpaBuiao BEIYUCICHHUS.

10. UYemy paBen cos(2x)? ChopMynupyiiTe NpaBuiiO BEIYUCICHUS.

11. Tlepeuucnure TpuroHOMETpUYECKUE QYHKIINH, YKAKUTE UX IEPUOJIBI.
12.  UYemy paBeH nepuon QpyHKIMU y=cos(4x)?

13. emy paBeH nepuoj GyHKIUU y=cos(x/4)?




14.  Omnpenenute 06mactTh 3HaYeHUS GYyHKIUU y=3C0S(5X)?

15. Tlepeuucnure cmocoObl pemieHuss TPUTOHOMETPUIECKUX YPaBHEHU.

16. Packpoiite ajroput™m pemeHus OJHOPOIHBIX TPUTOHOMETPUUECCKUX
YPaBHEHU NIEPBOrO NOPSIKA.

17. PackpoiiTe aJrOpuT™M pemIeHUS OTHOPOIAHBIX TPUTOHOMETPHUCCKHUX
YPaBHEHHMU BTOPOTO MOPSAJIKA.

IIpoBepoyHasi padora
Oo0s3aTeabHas YacTh
Ilpu pewenuu 3adanuit 1-4 3anuwiume npPaguUNLHBIIL OMEeM U3 Yemblpex

nPeo10HCEHHDIX.

1. (1 6amm) B AABC sinC=%. Kaxkast u3 CTOpOH SIBIsI€TCSI TUTIOTEHY30M A
ABC?

A) AB; b) AC; B) BC; I') CB.

2. (1 6amn) YoM kakoi yeTBepTH siBasieTcst yroia oa=400°?

A)L; B) II; B) IIL; T') IV.

3. (1 6amn) Kakue 3 QyHKIMA SBASIOTCS YETHBIMU?

A) y=sin x; b) y=cos x; B) y=tg x; I') y= ctg x.

4. (1 6amn) Kakue n3 uncen sSBISIOTCS KOPHEM ypaBHEHUS COS X = %?

—T. =T — — 2n
A) X 6,B)x 3,B)x I x 3

TC .
EJ

Ilpu evinonnenuu 3adanuii 5-8 3anuwiume xo00 peuwienus u NOAY4eHHbLIL
omeem.
5. (2 6anna) Beruucnute: sin g+ cos L,

2
V2

6. (2 6amma) Haiinure 3HaYeHUE BHIPAKCHUS 4arccos? - 4arcsin(—

V2
)
7. (2 6anna) Jlokaxkute ToxaecTBO: 2sin(n/2+a) + cos(m — )= cosal.

8. (2 6ayna) Pemure ypasaenue: sin’ x - 4 sin x + 3 =0.

ﬂOHOJ]HI/ITeJILHaﬂ 4acTb

Ilpu evinoanenuu 3aoanua 9 3anuuwiume xo0, 000CHOBAHUE pPeUieHUA U
NOJIYYEeHHbLIL Omeem.
9. (3 6anna) Permute cuctemy ypaBHEHUM:
X+y=m
[sin X+ siny =2.
ITAJIOHbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aJaHus




OtBer b A B b 1 2n - g + g +
2mn, | 2mn; o+
nezZ 27n),

nezZ

Tema: Ilpeaes nocjaeg0BaTe IbHOCTH U IPOU3BOTHAS.

Teopernyeckne BONPOCHI:

1. [Iponomxure onpenenenue: «IlocienoBaTeabHOCTD — 3TO. . ).

2. [TpuBeauTe npumep apupMETHIECKON MPOrPECCUH.

3. [IpuBenure npuMep reoOMETPUIECKOU IIPOTrPECCUM.

4. [IpuBenuTe mnpumep OECKOHEYHO YOBIBAIOIIEH TreoOMeTpUYECKOn
IIPOTPECCHUH.

3. [Iponomxure onpenenenue: «lIponssoanas —370...».

6. Packpoiite reomeTpruuecKuii CMBICI ITPOU3BOJHOM.

7. [Iponoimkure onpenenenue: «KacarenbHas — 3T0...».

8. Packpoiite huzndeckuii CMBICI TPOU3BOTHOM.

9 [Iepeuncnure npaBuiIa BEIYUCICHNUS IPOU3BOIHBIX.

10. UYemy paBHa MpoW3BOHAS CTENEHHON QYHKITUN?

11. UYemy paBHa npou3BOJHAs NPOU3BEACHUSA?

12.  Yemy paBHa NpOW3BOAHAS YACTHOIO?

13. Uemy paBHa Npou3BOAHAS CIOXKHON PyHKIUU?

14.  Cdopmynupyiite mpu3HaK Bo3pacTaHusi GyHKLHH.

15.  Cdopmynupyiite npu3Hak yObIiBaHUS (DYHKIIMH.

16. CdopmynupyiiTe mpu3HaK TOYKU MaKCUMyMa (QyHKITUH.

17.  Cdopmynupyiite Mpu3HaK TOUKM MUHUMYMa (DYHKITUH.

18.  CocrtaBbTe aIrOpUTM pELICHUS 3a/1a4 HAa HAXO0XK/IEHUS HAUOOJIBILIETO U
HaUMEHbILIEr0 3HaYEHUs (PYHKIIMH Ha OTpe3Ke?

19. CocrtaBbTe aIrOPUTM UCCIEIOBAHUS U MOCTPOCHHUS Tpaduka QyHKIMH
C ITOMOIIBIO IMPOU3BOIHOM.

20. Kak HailTu BepTUKAIbHYIO aCUMITOTY rpaduka GyHKIUN?

IIpoBepoynas padora
Oo0s3aTeapHas YaCTh
Ilpu pewenuu 3adanuit 1-4 3anuwiume npagunbHLIIL OMEeM U3 Yemblpex

npPeo10HCEHHbIX.

1. (1 6amn) Yemy paBHa mpou3BoaHas QYHKIUH y=COS>X?

A) y'=—sin’x; B) y'=- 2 sin’x; B)y'=-2cos x sinx; I') y’=2cos X.

2. (1 6amn) Io xakoit u3 GopMys1 BEIYUCIAETCS MPOU3BOAHAS TTPOU3BEACHUS?
A) (utv)'=u'+v’; B) (uv)=u'vtuv’; B) (¥) = uv-uv’.

2
D(f(g(x)) =t (gx))*g" ().

A%




3. (1 6amn) Pemure ypaBuenue f'(x)=0, eciu f(x)=3x* — 6x +4. Boibepure
OTBET.

A)1;b)-1;B)4;T) 4.

4. (1 6amn) Ha pucynke m3oOpakeH rpaduk mpou3BOIHON (GyHKIWH f(X),
onpeneneHHoi Ha uHtepBasie (—10; 8). Haiinure KOIMYecTBO TOYEK MaKCUMyMa
¢dbyHkuuu f(x) Ha otpeske [—9;6].
iy
N y=re

=Y

A)5;b)4;B)2; I 3.

Ilpu evinonnenuu 3adanuit 5-8 3anuwiume x00 peuwieHus U NOJIYYEHHbLI
omeem.
5. (2 Gamma) MarepuanpHas TOYKa JABHKETCS MPSMOJMHEHMHO MO 3aKOHY

3
x(t) = —t* +6r° — 41”451 5 (rme x — paccTosHME OT TOYKH OTCYeTa B
METpax,  — BpeMs B CEKyHJax, U3MEPEHHOe ¢ Havana JaBrkeHus). Hailimute ee
CKOPOCTb (B M/C) B MOMEHT BpeMenu ! = 3 C.
6. (2 6amta) Ha pucynke nzoopaxén rpadguk byHKIUU y = f(x) U KacaTeJbHas
K HEMY B TOYKe ¢ abciuccoii xo. Haiinure 3nauenue npou3BogHou GyHKuH f{x) B
TOYKE X.
YA
3

1

(x=2)(x+3) >
(x—8) 0

8. (2 6amna) Uccnenosars Gpynkuuio f(x)=x* — 3X ¥ HOCTPOUTH €€ rpaduK.

7. (2 6ana) PermuTe HEpaBEHCTRBO:

AOHOJ]HI/ITGJILHZUI 4acTb

Ilpu evinoanenuu 3adanusn 9 3anuwiume x00, 000CHOGAHUE peuwieHUs U
NOJIYYEeHHbLIL Omeem.

9. (3 6aia) Gupme «Ctpoii/lom» BBIIETSIOT y4aCTOK 3eMJH Tioiaabpo 100
M2, Tpeiararor 4eThipe y4acTKa pasHbIX pa3mepon: 25x4; 20x5; 12,5x8; 10x10.



Kaxoit yuactok ompo0put mgupektop ¢upmbl «CrtpoitJ/lom», yduThIBas, 4YTO
HE00X0MMO OYJIeT TOCTaBUTH 3a00p 0 TEPUMETPY ?

ITAJOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9

3aJaHUA

OtBer B B A B 8 1,25 | (-3;2), - 10x10
(8; +0)

Tema: IlepBooOpa3nasi u MHTErpaJI.

Teopernyeckne BOPOCHI:
[Iponomxure onpeaenenue: «@ynkuus F(X) Ha3pIBaeTcs ... ».

PackpoiuTe reoMeTpruUECKUNA CMBICI OIIPEACIIEHHOTO HHTErpaIa.
[Iponomxure onpenenenue: «KpuBoMHENHAs Tpanenus — 3T0. . ).
Cdopmynupyitte popmyny HeroTona-Jleitouua.

B dem 3axnrouaercs oOnuil BU1 BCeX MepBOOOPa3HBIX ?
[lepeuncnure npaBuia BBIYUCICHUS HHTETPAIOB.

AR

IIpoBepoynas padora
Oo0s3aTeabHAA YACTD

Ilpu pewenuu 3adanuit 1-4 3anuwiume npasunbHLIL OmMeEem U3 Yemwvlpex

nPeoN0IHCEHHDBIX.

1. (1 Gamn) [dna xakod w3 ¢ynkumit ¢yskuus F(x)=x>-3x*+1 ssisercs
nepBoOOpa3HOit?

A) f(x)=3(x%-2); B) f(x)=3x(x2-2); B) f(x)=3x%>-6x+1; I) f(x)=3x2-6x.

2. (1 6amn) dana pynxuus f(x)= 3x>+1. Uemy pasna F (1)

A)2;B)4;B)6;T) 1%.

3. (1 6amm) O6mmMit BUA BcexX MepBOo0Opa3HbIX s f(x)=sinx?

A) F(x)=cosx+C; B) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C.

4. (1 6amn) BerauciauTe onpeaeieHHbIA HHTETPa f % xdx.

A)-1;B) 1;B)-1,5;T) 1,5.

Ilpu evinonnenuu 3adanuii 5-8 3anuwmume x00 pewteHus u NOJAYYEHHOL
omeem.

5. (2 Gamma) SBasercas mm F(x)=x>-3x+1 nepBooOpa3Hoil s (YHKIHU
f(x)=3(x>-1)?

6. (2 Gamra) 3amaiite nepsoobpasuyro F(x) mus ¢ynkumun f(x)=3x2-2x, ecnu
U3BECTHHI KoopauHaTel Touku M (1, 4) rpaduxka F(x).




7. (2 6amna) Ha pucynke uzobpaxken rpaguk Gyskimu y=f(x), onpeaenéHHomn
Ha uHTepBasie (—3; 11). Haliqute HauMmeHsbliee 3HaueHre QyHKIMH f(X)Ha OTpE3Ke
[2;9,5].

A " ¥y=[flz)
M
™, 3 | 11\
4 | J' \ o
) : / ‘-,l 11
AN | A
Sl i BT G

8. (2 6amna) Ha pucynke uzoOpakeH rpadguk HexkoTopor (PpyHKumm y=f(Xx).
[Tonb3ysich PUCYHKOM, BBIYUCIIATE ONPEACIICHHBIA HHTETpaT f “;’ f(x)dx.

YA

4 y=fx)

o e s s s s s s o e
i) e e s s . s e

=Y

JlonoJIHNTENbHASA YACTh

Ilpu evinonnenuu 3adanusn 9 3anuwiume x00, 000CHO6aAHUE peuleHUs U
nOYYeHHbLIl Omeem.

9. (3 Oamna) BeiuucouTe IWIONMAAL YYACTKa, TMEPUMETP KOTOPOTO
orpaHnyuBaioT JuHuu y=0, y=X, y=-2x+6. Pemuts nByms cnocodamu. Caenats
YEPTEK.

JTaJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aiaHusA
OtBeTt r A b r na X -x2+4 -3 12 3

Tema: KoopauHaTbl 1 BEeKTOPHI.

Teopernyeckne BONPOCHI:

1. N3 yero cocTouT NpsiMOYrosabHas CUCTEMa KOOPAUHAT B
IIPOCTPAHCTBE?

2. Ecnm TouKa JIEKUT B IIJIOCKOCTH XV, KaKas KOOpJNHATA Y HEe
HyJIeBast?

3. [IpuBenuTe npuMep KOOPIAUHAT TOUKHU A, KOTOPAs JIEKUT HA OCH Z.

4. Packpoiite noHATHE «BEKTOPY.

5. Kaxk Haiitn koopanHaThl BEKTOpa?

6. [Iepeuncnure U pacKpoWTe MpaBUIa CIOKEHUSI BEKTOPOB.

7. Kakune BeKTOpbI Ha3bIBAIOTCS KOJUIMHEAPHBIMHU?




8. Kakune BeKTOpbI Ha3bIBAKOTCS MEPIEHAUKYISIPHBIMU?
9. YeMy paBHO CKAISIPHOE TPOU3BECHUE BEKTOPOB?
10. Kak HailTM BEKTOPHOE MPOU3BEICHUE BEKTOPOB?

11. Yemy paBeH yroia Mexay BeKTopamu?

12.  IIpuBenute mpumep MaTpULbI 2X2.

13. TlpuBenute mpumep MaTpHUllbl 3%X3.

IIpoBepoyHasi padora
Oo0s3aTeabHas YacTh
Ilpu pewenuu 3adanuit 1-4 3anuwiume npPagUNLHBIIL OMEeM U3 Yemblpex

nPeoI0IHCEHHDIX.

1. (1 6amn) Hansr Toukn A (1,0,5), B (-2,0,4), C (0,-1,0), 1 (0,0,2).
Kakue n3 Hux nexar Ha koopauHatHoU npsimont Oy?

A)A;Bb)B; B)C; I') H.

2. (1 6amn) Kakue u3 Bexkropos a (1,0,-1), ¢ (1/3,2/3,-2/3), B (1,1,1), p (0,0,-2)
SIBJISIFOTCST € TUHUIHBIMA?

A)a;b)c;B)B; ') p.

3. (1 6amn) Kakue u3 Bektopos a (1,2,-3), ¢ (3,6,-6), B (2,4,-6) KoJITMHEAPHBI?

A) a, B; b) c, B; B) a, ¢; I') korutmHEapHBIX BEKTOPOB HET.

4. (1 6amn) dausr Touku A (2,0,5), B (2,4,-2) C (-2,6,3). CepenuHoii Kakoro
oTpe3ka siisiercst Touka M (0,3,4)?

A) AB; b) BC; B) AC; I') CB.

Ilpu evinonnenuu 3adanuii 5-8 3anuwmume x00 peuwteHus u nOJAYYEHHbL
omeem.

5. (2 6amma) [ausl BektOopwl a(-6,0,8) , B(-3,2,-6). Hailinute ckansipHoe
IIPOU3BECHUE BEKTOPOB.

6. (2 6Gammna) Ilpum Kakux 3HAYeHUSX n BEeKTOpel a (4,m.2), &(1,2,n)
NEePHeHAUKYJIAPHBI?)

7. (2 G6amna) Jlanwsr Bexktopwl a(-6,0,8), B(-3,2,-6). Haiinure xocuHyc yria
MEXI1Yy BEKTOPaAMHU.

8. (2 6amna) Jokaxwute, uyto yeThipéxyrodbHuK ABC]] sBisercs pomoOowm,
€CJIN:

A(6,7,8), B(8,2,6), C(4,3,2), 11(2,8,4).

ﬂOHOJ’lHI/ITeJILHaﬂ 4acTb

Ilpu evinoanenuu 3aoanua 9 3anuuwiume xo0, 000CHOBaAHUE pPeUIeHUA U
NOJIYYEeHHbLIL Omeent.



9. (3 6amma) MakeT 3eMeNnBHOTO Yy4yacTKa MPEACTABICH Ha KOOPJMHATHOMN
iockocTy. Haiiaure muomanb yyactka (Y4eThIpEeXyrojibHUKA), BEPIIMHBI KOTOPOTO
uMeroT koopaunatsl (8;0), (10;8), (2;10), (0;2).

¥

10

[ T

[

ITAaJIOHbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aJaHuA
OTtBeT B B A B -30 -1 -3/7 - 68

Tema: IIpsiMble U IJIOCKOCTH B IPOCTPAHCTBE

Teopernyeckue BONPOCHI:

1. Cdopmymupyiite Teopemy [ludaropa.

2. [Tepeuncnure ocCHOBHBIC (PUTYPHI B TPOCTPAHCTBE.

3. [Tepeuncnure cnocoObl 3aJaHUs TIOCKOCTH.

4. [Iponomxure TeopeMy: «Eciau oaHa U3 ABYX mapajjieidbHbIX OPSIMBIX
NEPHEHANKYJIIPHA III0OCKOCTH, TO...».

3. [Ipomoikure Teopemy: «Ecimu nBe mnapamienbHble IIOCKOCTH
IIEPECEKAOTCS TPETHEU, TO. .. ».

6. ChopmynupyiiTe onpeesieHre AByTPaHHOro yria.

7. CdopmynupyiiTe onpeeneHe TpeXrpaHHoro yria.

8. Packpoiite noHATHE «YTOa MEKTY MPAMBIMID.

9. [lepeuncnure  B3aMMHOE  PACIIOJIOKEHHE  JBYX  NPSIMBIX B
IPOCTPAHCTBE

10.  Kaxkwne npsiMble Ha3bIBAOTCS MapaJUIEIbHBIMU B IIPOCTPAHCTBE?

11. Kakue npsiMble Ha3bIBAIOTCS CKPEIIMBAIOIIMMUCS B IPOCTPAHCTBE?

12. Kakue npsimMble Ha3bIBAIOTCS MEPIICHANKYJISIPHBIMU B IPOCTPAHCTBE?

13. Ilepeuucnure B3aUMHOE pACHOJIOKEHUE MNPSIMOM M IUIOCKOCTH B
IIPOCTPAHCTBE.

14.  PackpoiiTe NOHATHE «YTOJ MEXAY NMPAMOU U INIOCKOCTBIOY.

15. PackpoiiTe NOHATHE «TapPAJUIETbHOCTD MPSIMOUN U TIIOCKOCTH.

16.  PackpoiiTe NOHSITUE «IEPHEHIUKYISIPHOCTD NPSIMOU U IIIOCKOCTH.

17.  Ilepeuncnure B3aMMHOE PACHOJIOKEHUE JBYX INIOCKOCTEN B
IPOCTPAHCTBE.

18.  PackpoiiTe NOHATHE «YTOJ MEXAY INIOCKOCTIIMMI.




19.  PackpoiiTe NOHATHE «IAPAIEIbHOCTD MIOCKOCTEN.

20. PackpoilTe NOHATHE «IEPNEHAUKYIIIPHOCTD INIOCKOCTEW.

21. Kak HaillTu paccTOsIHUE OT TOYKH 0 MPSIMOM?

22. Kak HailTH pacCTOSIHUE MEXKIY NPSIMbIMU?

23.  Kak HalTHh pacCTOAHUE MEXIY IIOCKOCTAMU?

24. Ilpopomxute onpeaenenue: «llepneHauKkyisp — 3To...».

25. Ilpomomxure onpenenenue: «Haknonnas — 3710...».

26. IIpomomxute onpeneneHue: «IIpoekunss HAKIIOHHON — 3TO...».

27. Ilepeuucnure CBOWCTBA MapaIeIbBHOTO IPOCKTUPOBAHUSI.

28. IlpuBeaute mpuMeEpPbl CAMMETPUI Ha INIOCKOCTH B IPUPOJE,
UCKYCCTBE, apXUTEKTYPE.

29. IlpuBenute nmpuUMeEPHl CAMMETPUI B IPOCTPAHCTBE B IPUPOJIE,
UCKYCCTBE, apXUTEKTYPE.

30.B dyem oTiiM4Me NMOHITHE «IBUKEHHE» OT MOHSITUS «ITIOBOPOT»?

IIpoBepoyHas padora
Oo0s3aTeabHas YacTh
Ilpu pewienuu 3ad0anuit 1-4 3anuuiume npasuIbHLLIL OMEEM U3 Uemulpex

nPeo10IHCEHHDIX.

1. (1 6amn) Pacomdpyiite kpaTkyro 3amnuck: a€ .

A) TOYKa a NPUHAUIEKUT IUIOCKOCTH f3; b) ToYka a MpUHAATIEKUT NPSMOH f3;
B) npsimast a mpuHAUIEKUT IUIOCKOCTH f3; 1) mpsiMas a mepecekaeT IIoCKOCTS f.

2. (1 6amn) Ipsmeie AB u CJ1 ckpemumBatotcsi. Kakoe pacnosioxkeHne UMEroT
npsmbele AC u BJ1?

A) napamnensHbeie; b) nepnenaukynapHeie; B)  ckpemuBarorcs; I)
NEPECEKAIOTCS.

3. (1 6amn) IInockoctn « u f uMerot 1 obmryro Touky. KakoBo nx B3aumMHoe

pacnoJioxkeHue?
A) mapamnensubl; b) mepecekatorcs mo mnpsimoit; B) coBmamarot; I)

CKpEILNBAIOTCS.
4. (1 6amn) Ecim mpsimas, mpoBeleHHAs Ha INIOCKOCTH Yepe3 OCHOBAHHUE
HAKJIOHHOW, IIEPIICHINKYJISIPHA €€ MPOEKUUH, TO OHA. ..
A) mnepneHAMKYJsSpHa W CaMOM HaKJIOHHOW; b) mnapamnenbHa u camoit
HAKJIOHHOM; B) ckpemmBaeTcsi ¢ HakJIOHHOW; [') mepneHIuKyIsipHAa OCHOBAHUIO
HAaKJIOHHOM.

Ilpu evinonnenuu 3adanuii 5-8 3anuwiume x00 pewieHus u NOJAYUEHHbLI
omeem.

5. (2 Oamna) Yepe3 koHipl orpe3ka AB u ero cepenuny M mpoBeneHbI
napajiesibHbIe IPsIMbIE, MIEPECEKaI0IINe HEKOTOPYIO TNIOCKOCTh B TOUKax A, B u



M,. Haitnute nmuny otpe3ka MM, eciin otpe3ok AB He nepecekaet mioCKOCTh U
ecim AA=6,8cm, BB1=7,4cMm.

6. (2 6amna) Ilpsameie AC, AB u AJl nmonapHo neprieHauKyIspHbl. Halioure
otpesok CJI, ecnmu AB=5 cm, BC=13 cm, A/I=9 cm.

7. (2 6anna) Y3 TOUKM K TJIOCKOCTH MPOBEACHBI JIB€ HakJIoHHBIE. Haitgure
JUTMHBI OOIEro MeprneHANKYIspa, €CIU MPOCKIMA HAKIOHHBIX OTHOCSTCS Kak 2:3
Y JIJIMHBI HAKJIOHHBIX paBHbI 23 ¢cM U 33 cMm.

8. (2 6amma) Haueptuth ky60 ABC/AB,C,/I;. Iloctpouts TOuky K€EAB,
touky Me/JI/I,C, orpe3ok PE€A,B,C,;.

AOHOJ]HHTCJILHaH 4acTb

Ilpu evinoanenuu 3adanusn 9 3anuuwiume x00, 000CHOGAHUE peuwieHUs U
NOJIYYEeHHbLIL Omeem.
1. 9. (3 6anna) PaccrosiHue ot cTeHbl 3aBojia A0 ckiaaa 8M. Llex 3aBoaa

PacIIOJIOKEH Ha TPETHEM ATAXkE Ha BBICOTE 7,2M OT ypoBHS 3emMiin. Kakoii
JUIMHBI HY?KHO TIOCTPOUTB KEN00 11 TPAHCTIOPTUPOBKU TOTOBOM
IPOAYKILHMH U3 [I€Xa B CKJIAJ, €CJIM BBICOTA IPUEMHOM NOJIKH 1,2 M.

ITAJOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aJaHus
OrtBer B B b A 7,1 15 9 - 10

Tema: MHOrOrpaHHUKM, TeJIa U MOBEPXHOCTH BpPallleHU S

Teopernyeckue BONPOCHI:

1. [Ipomomxure onpenenenne: « MHOTOrpaHHUK — 3TO. .. ».

2. [Iponomxure onpenenenue: «llpuzma — arto...».

3. [Iponomxure omnpenenenue: «IIpssMOyrosibHBIN Napaieenunens —
3TO...».

4. [Iponomxute onpeaenenue: «Kyb —a3t1o...».

5. [Iponoiskure onpenenenue: «llupamuma — 37o...».

6. ChopmymupyiiTe ~ CBOWCTBO O  MPOTHBOJIEKAIIMX  TPaHAX
napajuieIeune1a.

7. CdopmynupyiiTe CBOWCTBO O JUATOHAISX IMapalljieeuIie 1a.

8. ChopmynupyiiTe CBOWCTBO O JWMAroHAJIM M JIMHEWHBIX pa3Mepax
IPSAMOYTOJBHOTO MapaJIJIEIEIUIIE 1a.

9 Kakas npuzma Ha3biBaeTcst mpsiMoi?

10. Kakas npusma Ha3bIBaeTCs NPaBUIBHONU?
11.  Packpoiite NOHATHE «IIPABUIIbHAS TUPAMUIAY.
12. Yo Takoe anogeMa mpaBUIbHON MHUpPaMHIbI?




13. B d4em oTiMuKMe TOJHOW TOBEPXHOCTH MPU3MBI OT TOJHOU
MOBEPXHOCTHU ITUPaMUIbI?

14. CdopmynupyiiTe TeOpeMy O BBIYHUCICHUH OOKOBOM ITOBEPXHOCTH
MPSIMOU TPU3MBI.

15. Cdopmynupyiite TeopeMy O BBIYUCICHHH OOKOBON TMOBEPXHOCTH
pPaBUWIbHOU MUPAMUJIBI.

16. HaszoBute mpeamersl W3 Bamied npoecCHUOHANbHOU NEATEIbHOCTH,

KOTOpbIE UMEIOT (HOPMbI MHOTOIPAHHHUKOB.
17. Kakne MHOrOrpaHHUKHM Ha3bIBAIOTCA MpaBwibHbIMU? Ilepeuncnure

MpaBUWJIbHBIC MHOTOTPAHHUKH.

18.  IIpomomxute onpenenenue: «Llumuuaap — 3T1o...».

19. TIlponmomxute onpenenenue: «Konyc —3to...».

20. IIpomomxuTe ONpEAEIEHHUE: «Y CEYEHHBIA KOHYC — 3TO...».

21. IIpomomxure onpenenenue: «llap —3To0...».

22. Yro sABisieTcs BHICOTOM yCEUEHHOTO KOHYca?

23. Uro sABNSETCA OCEBBIM CEUYCHHEM IWJIHUHJPA, KOHYCa, YCEYEHHOIO
KOHYca, 1mapa?

24.  Ilepeuucnurte eIWHULIBI U3MEPEHUS IJIOMIAU, O0OBEMA.

25.  UYemy paBHO OTHOIIEHHUE TUIOMIACH MOBEPXHOCTEH MOJOOHBIX QUTYD
B [IPOCTPAHCTBE?

26. UYemy paBHO OTHOIIIEHHE 00BEMOB ITOAOOHBIX (PUTYDP B IPOCTPAHCTBE?

27. Ha3zoButTe mpeaMmeTsl W3 Baliedl NpodecCUOHANbHOU N1EeATEeIbHOCTH,
KOTOpbIE€ UMEIOT (POPMBI TEJ BPALCHHUSL.

IIpoBepoynas padora
Oo0s3aTeabHas YaCTh
Ilpu pewenuu 3adanuit 1-4 3anuwiume npPaguNbHLIIL OMEeM U3 Yemblpex

nPeonoIHCeHHbIX.

1. (1 Gamn) B kakux enuHUIIAX HM3MEPSETCS IUIOMIAb MOBEPXHOCTH
MHOTOTpaHHUKA?

A) B rpanycax; b) B merpax; B) B xBampaTHbix meTpax; [') B IByrpaHHbIX
rpajaycax.

2. (1 6amn) Ilnomazasr OOKOBOW MOBEPXHOCTH MPU3MBI BBIUUCISETCSA T10
dbopmyiie:

A) S = S60K + 2 SOCH'; B) S6OK :POCH*H; B) S = B6OK + S SOCH; F) S6OK :2POCH*H'
3. (1 6amn) Yto sBIIIETCSA OCEBBIM CEUEHHUEM yCEUEHHOTO KOHyca?

A) paBHOOeIpeHHBIM TpeyronbHUK; b) paBHOOenpeHHas Tpanenus; B)
IPSIMOYTOJIBHUK; [') MpsSIMOyToNbHAs Tpameusi.
4. (1 6amn) Kakas ¢urypa mnosnydaercss Npu BpalleHUU TPSMOYTOJIBLHOIO

TPEYTOJIbHUKA BOKPYT OJTHOTO U3 CBOMX KaTeTOB?
A) konyc; b) yceuennsiit konyc; B) nupamuna; I') yceuennas nupamua.
Ilpu eévinonnenuu 3adanuit 5-8 3anuwiume xX00 peuieHus u NOJIYYEHHbLI
omeem.



5. (2 6anna) PeOpo ocHOBaHUS MPaBUIIBLHON TPEYroJbHON MUPaMHUABI 3 M,
anogema 6M. Haitnure miomaas 60KOBOI MOBEPXHOCTH MUPAMUJIBI.

6. (2 6anna) Jluaronasp Kyoa paBHa V/588. Haiinure ero oobem.

7. (2 6amna) IIpssMOYyroapHUK CO CTOpOHAMHU 8CM M 3CM BpaIAeTCs BOKPYT
OombIieit croponsl. Haiinure o0beM, 1utomaan O0KOBOM M MOJHONW MOBEPXHOCTEHN
MOJIYYeHHOTO Tea.

8. (2 Oanna) BplymciauTh MOBEPXHOCTH KPBIINIM JOMa, HMEIOIIETO (Gopmy
nosrycdepst paauyca 0,5 M. B oTBeT 3anuimuTe 4uciio, 1eIeHHoe Ha TT.

HOHOJIHI/ITBJILHZISI 4acTb

Ilpu evinoanenuu 3adanusn 9 3anuwiume x00, 000CHOGAHUE pPeuwieHUs U
NOJIYYEeHHbLIL Omeem.
9. (3 6anna) Jlom umeeT hopmy HUIUHAPA.

PaccuuTaTh miomaas noj1 OlTyKaTypUBaHUE HAPYKHBIX CTEH JOMA.
Pasmepsr noma: nuamerp - 10 M, BbICOTa - 3 M.

Pasmepst 1Bepu — 2m*0,9 M (2 1r)

Pa3mepsl npsimoyrosibHbIX OKOH — 1M*0,8M (12 1mT)

Pa3mepsl kpyribix okoH — pagauyc 0,4m (2mr)

ITaJIOHbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3a/1aHUA
OtBer B b b A 27 2744 72 m; 1/2 80
48 T;
64 n

Tema: KomOuHaTopuka, 371eMeHThI TEOPUM BEPOATHOCTEH M CTATUCTHKH

Teopernyeckue BONPOCHI:
1. [Iponomxure omnpenenenne: «CnydailHOe COOBITHE — 3TO...».

[TpuBeaute npumep.
2. [IpuBeauTe mpuMep TO0CTOBEPHOTO COOBITHS.




W

[IpuBenuTe mprMep HEBO3MOXKHOTO COOBITHSI.

4. [Iponomxure ompenencHue: «BepoATHOCTh CIIy4alHOTO COOBITHS —
3TO...».

3. ChopmynupyiiTe mpaBUIIO HAXOXKACHUS CIOKEHUS BEPOSITHOCTEH.

6. ChopmynupyiiTe npaBUiIO YMHOXEHHUS BEPOSITHOCTEH.

7. Kaxk naiitu cpennee aprupMeTHuecKOe YUCIOBOTO psiaa?

8. Kaxk HaiiTn MmeauaHy 4ucioBoro psaa?

9. Kak Beruucnsercst pasmax 4ucioBoro psja?

10. Jns dero HyxHBI Juarpammbl, Tpaduxu? Ilepedncnure BUIbI
IarpaMm.

11. [TIlpuBenutre mnpuMepbl MPOSIBICHUS 3aKOHA OOJBIIUX 4YHUCET B
IPUPOJIHBIX SIBIICHUSX.

12. TlpuBenute nmpuMepsbl MPOSIBICHUS 3aKOHA OOJIBIIUX YHCET B
OOIIECTBEHHBIX SBJICHHUSIX.

13.  Yro m3yuaer craTucTuka?

14. TIlponmomxure onpeneneHue: « CoyeTaHue — 3T0...».

15. Ilponmomxure onpenenenue: «Pa3melienue — 3To. . . ».

16. IIpomomxute onpenenenue: «llepecTaHOBKU — 3TO...».

17.  IlpuBenute npuMeEpP MHOKECTBA U3 PEATBHON JKU3HHU.

18.  IIpuBenute mpumep onepanmu NEPECEUCHUsI MHOKECTB.

19. IlpuBenure nmpumep onepanuu oObEAMHEHUS MHOXKECTB.

20. IIpuBeauTe mpUMEp ONEPALNHU PA3HOCTU MHOMXKECTB.

21. Packpoiite moHATUS «Tpady, «IEPEBO», CITUKID).

IIpoBepoynas padora
Oo0s13aTeIbHAA YACTD
Ilpu pewenuu 3aoanuii 1-4 3anuniume npaguibHll OMEEM U3 Uembvlpex
nPeoI0IHCEHHDIX.
1. (1 6amn) KomOuHaTopuka — 3TO pas3zien MaTeMaTUKH, OTBEYAIOIINM Ha
BOIIPOCHI CKOJIBKUMU CITIOCOOaMU MOXHO BBIOPATh DJIEMEHTHI ...
A) 3aJaHHOTO KOHEYHOTO0 MHOXECTBa; b) OeckoHeyHOro MHOXecTBa; B)
JT000T0 MHOKECTBA; [') MppanmoHaIbHBIX YHACET.
2. (1 6amn) CoenvHeHHUs U3 N 3JIEMEHTOB, OTIMYAIOLIUECS JPYr OT Jpyra
TOJIBKO TIOPSIKOM PACIIONIOKEHUS B HUX AJIEMEHTOB, Ha3bIBAIOTCSI:
A) nepecraHoBkamu; b) coueranusmu; B) pazmemenusimu; I)
KOMOUHAITUSIMH.
3. (1 6amn) Yucno Bcex BO3MOXKHBIX pa3MeIlleHU BbIYUCIIsIETCs 10 (popmylie:

A A" =n(n-m);B) Al =n(n-1)..n-m+1); B) AV =(nfn)'; A =

n(n+m)

4. (1 6amn) I'pynmupoBka — 3710. ..

A) ymopsiioueHre eIUHUIl COBOKYMHOCTH IO Tpu3Haky; b) pasOuenme
CIMHMI] COBOKYIMHOCTH Ha TPYIIBI MO Mpu3HaKy; B) 0000meHNe eIuHUIHBIX
dakToB; I') 0000111€eHNE €AMHUYHBIX TPU3HAKOB.



Ilpu evinonnenuu 3adanuit 5-8 3anuwume x00 pewieHus u NOJIYYEeHHbLU
omeem.

5. (2 6amma) B cpegnem u3z 2000 HacocoB, MOCTYNMHMBIIMX B MPOAaXy, 6
noATekaroT. HaliguTe BEpOsITHOCTH TOTO, YTO OJWH CIYy4YaillHO BBIOpPAHHBIN st
KOHTPOJISL HACOC HE MOATEKaeT?

6. (2 6amma) CpaBHUTH BCXOXKECTh CEMSIH JIOOBIX TPEeX BUAOB OJIHOJETHUX
UBETOB 3a mnocieanue 3 roxa. CocTaBuUTh AMArpaMmy IO HAaWJIEHHBIM JAHHBIM.
CnenaTth BBIBOJBI.

7. (2 6anna) B ypHe 6 Genbix u 4 yepHbIx mapa. M3 sToil ypHBI Haygady
u3BJIeKIM 5 mapoB. KakoBa BEpOATHOCTh TOTO, UTO 2 U3 HUX Oelible, a 3 uepHble?

8. (2 6anmna) CKOJIBKUMH CIOCOOAMH MOKHO ITOCTaBUTh 4 KHUTH B OJIUH DS’

Jlo10JIHUTEeNbHAS YACTh

Ilpu evinonnenuu 3adanusn 9 3anuwume xo00, 000CHOGAHUE PEUIEHUA U
nOYyYeHHbLI Omeem.

9. (3 O6amma) YroObl TOCTYNUTh B HWHCTUTYT HA CICIHAIBHOCTh
«CTpOUTENBCTBO M 3KCIUTyaTalUsl 3JaHUN U COOPY>KEHHI», aOUTYPUEHT TOJKEH
HaOpate Ha EI'D He menee 70 OamoB mo KaxaoMy M3 TPEX MPEAMETOB—
MaTeMaTuKa, PYCCKU sA3bIK U (u3uka. UTOOBI MOCTYNHUTHh HAa CIELHAIBHOCTH
«Kommepuus», HykHO HaOpaTh He MeHee 70 OaioB MO KaXIOMY H3 TpPEX
IPEIMETOB — MAaTeMaTHKa, PYCCKHIl SI3bIK U OOIIECTBO3HAHME.

BepositHOCTH TOTO, YTO aOUTypueHT 3. moiaydyut He meHee 70 OayioB 1Mo
Marematuke, paBHa 0,6, mo pycckoMy si3bIky — 0,8, 10 HHOCTPaHHOMY SI3BIKY —
0,7 n mo obmectBo3Hanuio — 0,5.

Haiigure BeposSITHOCTh TOTO, 4TO 3. CMOXKET MOCTYIUTh XOTsI Obl HAa OJIHY W3
JBYX YIOMSHYTBIX CHEIUAIBHOCTEH.

ITAaJIOHbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9

3aJaHus

OTtBeT A A B A 0,997 - 10 5 0,408
21




2.2. 3aaHud 11 IPOMEXKYTOYHOM aTTeCTAlMHU

[IpoMexxyTouHasi aTTecTaldsi MPOBOAUTCS MO OKOHYAHUM HM3YUYCHMS
obmeoo6pazoBarenpHOM aucnumumHbl OO/J[.07 MaremaTtuka. 3agadeii mpoBeaCHUS
IPOBEPOYHON PabOTHl SBISICTCS OMNPENEICHUE YPOBHS YCBOCHHS COJCPKAHUS
oOpazoBaHusi o oOmieodpazoBarensHor aucuumuinHe OO/[.07 Marematuka. Ha
BBITIOJTHEHHWE MUCHMEHHOM SK3aMEHAIlMOHHOW paboThl MO MaTeMarthke jaaetrcs 4
acTpoHOMHYeCcKHX yaca (240 MUHYT).

Hrorosasi npoBepouHas padora
JK3aMeHANMOHHbIE 3aJaHHUA MO0 JUCHHUTLIHHE

3ananus ais npoBeaeHusi arrectanuu ctyaeHToB OO B nucbsMenHoii gopme
1o y4eOHOM qucunnjntHe: «MaremaTtuka»
(TexHoJIorH4YecKu il mpoduib)

KOMIIJIEKT Nel

Bapmuanr 1

5 1
1. Boluncinte 3HaueHue Boipaskenust 16 4—(0,01) 2+ 12 - (79)3 - 16-27°.

_2
3

64

2. Pemure ypaBHeHUE c0s2x = 2cosx — 1

3. YropocTuTe BhIpaKeHHE 310553‘/ngl

4. YnpocTure BbIpaKEHUE

(sm3 -COS 2n + cos3—n sm—)2 + (Cos — Cos3—n — sin— sm—)2
14 7 14 14 7 14

5. Pemmte ypasrenue 321 + 3272 - 324 =315

6. Pemre Hepasenctso log o (1 —0,2x) < =
16

7. Haiiure 06aacth onpenernenus QyHKIU i = (;)2x_4 —g
8. Halinute 3HaueHue f (1), ecruf (x) = 5xi§

9. OcHOoBaHue paBHOOEAPEHHOTO TPEYTOJbHUKA PaBHO 6CM, a OOKOBasi CTOpOHA
10 cm. K GOKOBBIM CTOpOHAM MPOBE/IEHBI BHICOTHI. BhIUMCINTE NTMHY OTpe3Ka,

KOHIIaMH KOTOPOI'0 CIIY>KAaT OCHOBAaHHA BBICOT



10. OauH UWIMH]P MOTYYEH BPAILIEHHEM MPSAMOYTOJIbHUKA BOKPYT CTOPOHBI 8 CM,
a BTOPOM, BOKPYT CTOpOHBI 6 cM. HaiiguTe oTHOIIEHHE OOKOBBIX MOBEPXHOCTEH U

00HEMOB ITUIHMHIPOB.

Kpurepuu onieHrnBaHus:

5 (OTMYHO) — JIFOOBIE MPABUIILHO BHITIOJIHEHHBIE 8 3aJjaHUM, 1Ba U3 KOTOPHIX
reOMETPUYECKHE 3aJaHNUS;

4 (xopo1io) - Jr00ble MPAaBUJILHO BHIMIOJHEHHBIE 7 3aIaHUi, OTHO U3 KOTOPBIX
Tr€OMETPUYECKOE 3a]JaHUE;

3 (YIOBIETBOPUTENBHO) - JTFOOBIC MMPABUIBLHO BBHIMOJIHEHHBIC S5 3aJaHUH,

2 (HeyAOBJIETBOPUTENIBHO) - MEHEE 5 BBIMOJHEHHBIX 3a/laHUN

3ananus niis npoBeneHusi arrecranuu cryaeHToB [IOO B nucsMenHoii gopme
1o y4eOHOM qucumuimiimHe: «MaremaTtuka»
(TexHoJIOrn4ecKuii npoguJib)
KOMILJIEKT Ne 1

Bapuanr 2

W=
—
|~
~
~

1 _
1. Beruucnure 3HaueHue Beipaxkenus 216 3 -(%)_ 245 L (%)

2 2

2. Pemte ypaBHEHHE COS“X — Sin“X — cosx = ()

3. Yrpoctute Boipaxenne 491705108714

4. YnpocTure BbIpaKEHUE

)2

(sin3—n-cosz—7t + cos 3—n-sinz—n)2 + (cos l-cos3—n —sin—~ -sin3—n
10 5 10 5 10 5 10 5

5. Pemmte ypasrenue 3 2% - 2X1 +5.2¥72=120

6. Pemnre nepasenctso log 5 (4x —15) >0

7. Haiinure 061acth onpeneseHus: QyHKIHUN J = (%)5“2 _2

4

x—2

8. Haitnute 3nauenue f (1), ecmu f (x) = o



9. OkpyXHOCTb KacaeTcsl OOJIBIIIEr0 KaTeTa MPSMOYTOJIbHOTO TPEYTOJIbHUKA,
MPOXOJUT Yepe3 BEPIIMHY MPOTHBOJICKAIIETO OCTPOTO yIjla U UMEET IIEHTP Ha
TUIIOTEHY3€ TpeyroibHUKa. Halinure paanyc OKPYKHOCTH, €CJIM KaTeThl
TPEyroJibHUKa paBHBI 6 CM U 8 cM

10. JImaroHamp OCEBOTO ce4eHMS LWIMHApPAa paBHa 48 cM. Yroa Mexay
JUaroHanblo W o0pasylolled IWIWHIpa paBeH 60°. Haiimure mIomans
MOBEPXHOCTH M O0BEM ITWIIHH/IPA.

Kpurepuu onienrBaHus:

5 (OTMYHO) — JIFOOBIE MPABUIILHO BHITIOJIHEHHBIE 8 3aJaHUM, 1Ba U3 KOTOPHIX
FEOMETPUYECKHE 3aJaHUS;

4 (xopotio) - Jar00bIe TPABUJIHLHO BBIMIOJHEHHBIC 7 3aJIaHHM, OJTHO U3 KOTOPHIX
FEOMETPUYECKOE 3a/I1aHUE;

3 (YIOBIETBOPUTEIBHO) - JIFOOBIC MPABUILHO BBHIMOJIHEHHBIC S5 3aJaHUH,

2 (HeyAOBJIETBOPUTENIBHO) - MEHEE 5 BBIMOJHEHHBIX 3a/laHUN



3. PexoMeHayemasi IuTepaTypa U MHbIEe HCTOYHUKH

3.1 OcHOBHBIE TTI€YaTHBIE U3JAHUS
1. Anrebpa u Havama matemMatuueckoro anammsa.l0-11 xim. Amnumon IIA.,
Kossirun FO.M. u nip. - M.: IIpocemenue, 2022.

2. I'eometrpus 10-11 xn: JI.C. Atanacsan, B.®. byty3oB u ap.- M.: [Ipocselienue,
2023.

3.2 OCHOBHBIE 3JIEKTPOHHBIE U3AaHUS
1. Enunas xosjekuus 1udpoBbIX oOpa3zoBaTelbHBIX pecypcoB. - URL:
http://school-collection.edu.ru / (mata oOpamenus: 08.07.2021). - Tekcrt:

DIIEKTPOHHBIM.

2. HWudopmammonnas  cucrteMa  «EmmHOe  OKHO — jJocTyma K
obpazoBaTenbHBIM pecypcam». - URL: http://window.edu.ru / (mara
obpamenus: 02.07.2021). - TekcT: AIEKTPOHHBIN.

3. Hayunas AJIEKTPOHHAA oubnmoTexa (HOB). - URL:

http://www.elibrary.ru (mata oopamenwns: 12.07.2021). - TekcT: 37IeKTPpOHHBIH.

4. OrtkpeiTeid KOUIEMK. Matematuka. - URL: https://mathematics.ru /
(mara obopamenus: 08.06.2021). - TekcT: 37E€KTPOHHBIH.

5. TloBropum marematuky. - URL: http:/www.mathteachers.narod.ru /
(mara obpamenus: 12.07.2021). - TekcT: 37E€KTPOHHBIH.

6. CropaBoYyHMK 1O MareMaTuke s ImKoJdbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (mara oOparreHus:
12.07.2021). - TekcT: 37eKTPOHHBIH.

7. Cpenuss MaTeMaTh4ecKas VHTEPHET  IIKOJA. - URL:
http://www.bymath.net / (mata oOpamenus: 12.07.2021). - Tekcr:
AIIEKTPOHHBIM.

8. ®enepanbupii  moptan «Poccuiickoe oOpazoBanue». - URL:
http://www.edu.ru / (nata oopamenus: 02.07.2021). - TekcT: 3J1€KTPOHHBIM.

9. denepanbHbI LIEHTP MH(}OpPMaMOHHO-00pa30BaTEIbHBIX

pecypcoB. - URL: http:/fcior.edu.ru / (mata o6pamenusi: 01.07.2021). -
TekcT: 3JIIEKTPOHHBIMN.
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