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1.00mas xapakrepucTuKa pado4eil nporpaMMsl 001eo0pa3oBaTe/JbHOM THCHUIIINHBI
OV /.03 MaremaTuka.

1.1 MecTto AUCHUIUIMHBI B CTPYKTYpe NMPOPECCHOHATBHOM 00pa30oBaTEIbLHON MPOrpaMMbI
CIIO:

Oo6meoOpa3oBaTenbHas aucHumuinHa «MaTtemaThka» sBISEeTCS 00s3aTelbHOI YacThIO
0011e00pa3oBaTeIbHOTO  IMKJIa 00pa3oBaTelNbHOM TporpaMMel B cooTBeTcTBUH ¢ DPI'OC
crenanbHOocTH 15.01.05. CBapiiuk (pydyHO# M YaCTUYHO MEXAaHU3WPOBAHHOM CBAapKHU (HAIUIABKH)).

1.2. llenu v muIaHUPYEMBIE PE3YIIBTATHI OCBOCHHUSI TUCITUTUIAHBI:

1.2.1. llenb AUCUUILIHHBI

Copepxanre MporpaMMbl 00IIe00pa3oBaTeIbHON JUCIUILTUHBI «MaTeMaTuKay HalmpaBIeHO
Ha JIOCTM)KCHHE PE3yJIbTaTOB €€ M3y4eHHs B cOOTBETCTBUHU ¢ TpeboBaHusmu @I'OC COO ¢ yueTom
npodeccuonanpHoi HanpasieHHoct ®I'OC CIIO.

1.2.2. Ilnanupyemble pe3yibTaTbl OCBOCHHsI 0O0IE00pa30BATENbHON JUCIUILUIMHBL B
cootBercTBUU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO.

Oco0oe 3HaueHue AUCHUIUTHHA UMeeT npu popmupoBanuu U pazsutuu OK u I1K.



OO01IMe KOMIIETEHIINT

[[1anupyemMble pe3ynbTaThl 00yUYeHHUs

O6mmmet

I[HcL{I/IHJH/IHapHI)IG2

OK 01. Beibupats criocoOb1
pEIIeHUs 3319
podeCCHOHATLHON

e TeTbHOCTH
[IPUMEHUTEIHHO K
[Pa3TMIHBIM

KOHTEKCTaM

- pacro3HaBaTh 3a/1a4y U/WiK npoosiemMy B

- QHAJTM3UPOBATh 337a4y W/UIK IpodsIeMy U
BBIJICIIATH €€ COCTaBHBIC YaCTH;

- ONIPEJICTIATD ATAIBI PEIICHHS 33/1a4H;

- BBISIBIIAITH M 9()()EKTUBHO UCKATh WH(POPMAIIHIO,
HEOOXOMMYIO /ISl PELICHHUS 3a/1a41 1/AIH
[POOJIEMBI;

- COCTaBJIATH IUIaH JACHCTBHS; ONIPEICIIATh
HEOOXOIMMBIE PECYPCHI;

- BJIaJICTh aKTyaJbHBIMU METOJaMU paboThI B
podeccuoHaNbHOM U CMEXHBIX cepax;

- peaJM30BbIBaTh COCTABJICHHBIN IUIaH;

- OLICHUBATh PE3YJIbTAT U MOCIIEJACTBUS CBOUX
neiicTBUI (CaMOCTOATENBHO UITH ¢ IOMOILBIO
HACTABHHKA).

npodeCCHOHATHFHOM H/MIIH COIIMAIbHOM KOHTEKCTE;

- aKTyaJIbHBIN TPO(ECCHOHANIBHBIN U COIMAIbHBIN
KOHTEKCT, B KOTOPOM IPUXOAMUTCS pabOTaTh U JKUTh;

- OCHOBHBIE MCTOUYHUKHU UH(OPMAIIK U PECYPChI IS
peneHus 3a1a49 ¥ mpooieM B MpodhecCHOHATEHOM

1/WII COLIUAJIbBHOM KOHTEKCTE;

- QITOPUTMBI BBITIOJTHEHUS paboT B MPO(heCCHOHAILHOW 1
CMEKHBIX 00J1aCTAX;

- METOZBI pabOTHI B MPO(ECCHOHATBHON U CMEKHBIX cepax;
- CTPYKTYpY IUIaHa JUIsd peLIeHUs 3aa4;

- IOPSIJIOK OLIEHKH PEe3yJIbTaTOB PELICHUs 3a/1a4
po¢ecCHOHATILHOMN 1eATEIbHOCTH.

OK 02. Mcnonrs3oBars
COBpPEMEHHBIE CPECTBA
MOMCKa, aHAJN3a ’
MHTEpIpeTanuyu HHHOpMaIny,
1 “THGOPMAIIMOHHbIE
TEXHOJIOTUU JIJISl BBITIOJTHEHUS
3amad mpodeccruoHambHOM
NesATeIbHOCTH

- ONPENENATh 3a/1a4M JUIsl MoucKa HHGOpMaIuy;
- OTIpeNIeNATh HEOOXOIMMbIE HCTOUHUKHU
uH(pOopMaLnu;

- IJIJAHUPOBATh MPOLIECC ITOUCKA;

- CTPYKTYpHUpPOBATh MOIy4aeMyIo HH(OpMaLIHIO;
- BBIJIENIATH HanOoJiee 3HaYMMOE B IIEpeyHe
UH(pOPMALIMH; OLEHUBATh IPAKTUYECKY
3HAUYUMOCTb PE3YJIbTATOB ITOUCKA;

- 0OPMJISITh PE3yNbTAThI OUCKA;

- HOMEHKJIaTypa HH()OPMAIIMOHHBIX HICTOYHHUKOB,
MIPUMEHSEMBIX B PO ECCHOHATBHOM eATETbHOCTH;

- IPUEMBI CTPYKTYPHUPOBAHUS HH(DOPMALINY;

- (hopmaT opopmiteHUs pe3yabTaTOB MOMCKA MH(DOPMAIIH.




OK 03. ILmanupoBath u
[peaTM30BBIBATH COOCTBEHHOE
NpoQeCCUOHATBHOE
ITUYHOCTHOE Pa3BUTHE,
MpeIPUHIMATEIbCKYIO

e TeIIbHOCTD B
npodeccuoHabHOM cdepe,
MCTI0JIb30BaTh 3HAHUS TI0
(MHAHCOBOW TPAMOTHOCTH B
Pa3IMYHBIX )KU3HECHHBIX
CUTYyaIHsIX

- OIIPEIENATh aKTYaJIbHOCTh HOPMaTUBHO-IIPaBOBOM
TOKYMEHTAIH B TPO(eCCHOHATEHON
NEATEIIBHOCTH;

- IPUMEHATh COBPEMEHHYIO HAYUHYIO
poeCCHOHATIBHYIO TEPMUHOJIOTHIO;

- OIIPEJIENISITh U BBICTPAUBATh TPAEKTOPUU
po(heCCHOHATILHOTO PA3BUTHSA U caMOOOpa30BaHNUS;

- cojiepKaHMEe aKTyaJllbHONH HOPMAaTHUBHO-IIPaBOBOM
TOKYMEHTAL1H;

- COBpEeMEHHas HayuHas U IpodecCHOHaIbHAs TEPMUHOJIOTHUS;
- BO3MOJKHBIE TPACKTOPHH MPOPECCHOHATBHOTO PAa3BUTHUS U
camMo00pa3zoBaHusl.

OK 04. DddexTuBHO
B3aMO/ICHCTBOBATH U
paboTath B
KOJIJIEKTHBE U
KOMaH/1e

- OPraHU30BbIBaTh pabOTy KOJIEKTUBA U KOMaH/bI;
- B3aMMO/IEHCTBOBATh C KOJIJIEraMH, PYKOBOJICTBOM,
KJINEHTaMH B X0J1€ TPo(hecCUOHATbHOM
NEATENBHOCTH;

- IICUXOJIOTHYCCKHE OCHOBBI ACATCIIbHOCTHU KOJIJICKTHBA,
[ICUXOJIOTHYECKHE OCOOECHHOCTH JIMYHOCTH,
- OCHOBbI HpOCKTHOI\/JI JACATCIIBHOCTH.

OK 05. OcyiiecTBasiTh yCTHYIO
U TTICHbMCHHYTO
KOMMYHHKAITHIO Ha
rOCYJapCTBEHHOM SI3BIKE
Poccuiickoit ®enepanuu ¢
y4eTOM 0COOeHHOCTEN

- [PaMOTHO U3JIaraTh CBOM MBICIH U OOPMIISATH
TOKYMEHTHI 10 MPOoeCCHOHATbHON TeMAaTUKE Ha
rOCYZAAapCTBEHHOM SI3bIKE, IIPOSIBIIATH
TOJIEPAHTHOCTh B pa00ueM KOJUIEKTUBE;

- 0COOCHHOCTHU COIIMAJIBHOTO U KYJIbTYPHOTO KOHTEKCTA;
- mpaBuiIa 0OPMIIEHHS IOKYMEHTOB U IIOCTPOEHUS
YCTHBIX COOOILEHUIA.

CONHUAJIBHOT'O U KYJIBTYPHOTO
KOHTCKCTa




OK 06. IIposBnsaTh
CPpa’KIaHCKO- TATPUOTUYECKYIO
MO3UIUIO, IEMOHCTPUPOBATH
OCO3HAHHOE MOBE/ICHHE HA
OCHOBE TPaIUIIMOHHBIX
00111eYeI0BEUECKUX
[IEHHOCTEH, B TOM YHUCJIE C
Y4€TOM TFapMOHHU3AIUN
MEKHAIIMOHAIBHBIX U

- OIUCHIBATh 3HAYMMOCTh CBOCH MPOQecCcuu;
- IPUMEHSThH CTaHAAPThl AHTUKOPPYIIITHOHHOTO
[TOBCICHUS;,

- CYIIHOCTh IPAXKIaHCKO-IIATPHOTHYCCKON TO3HIINH,
00111€4€eIOBEUECKHUX LIEHHOCTEH;

- 3HAYUMOCTbH MPO(HECCHOHATLHON JAESATEIBHOCTH 110
podeccuu;

- CTAHIAPThl AHTHKOPPYIIIHOHHOTO ITOBEACHHUS U
[TOCJIC/ICTBHUS €0 HAPYIICHHS.

MEXPEJIINTUO3HBIX OTHOILICHUH,
[IPUMEHATH CTaHAPThI
QHTUKOPPYILIMOHHOTO
[IOBEACHUSA

OK 07. CoxelicTBOBaThL
COXPAHEHHUIO OKPYKarOLIEen
Cpelbl, pecypcocOepekeHuto,
MPUMEHSTh 3HAHUS 00
M3MEHCHHMH KIMMAaTa,
[TPUHIIUIIBI OEPEKITHUBOTO
[POU3BOJICTBA, 3()PEKTUBHO
IECTBOBATh B YPE3BbIYANHBIX
CUTYyaIUsIX

- OIIPEIENSATh HAMIPABJICHUS PECypcocOepeKeHH s B
Pamkax npodeccroHanbHOM AESITENBHOCTH 10
mpodeccuu;

- COOJTIOIaTh HOPMBI IKOJIOTHYECKOM 0€301MacHOCTH;

- IpaBUJIa SKOJIOTMYECKON 0€301acHOCTH IIPU BEJIEHUU
npohecCuOHaNbHOM NesTeNbHOCTH;

- OCHOBHBIE PECYPCHI, 33/ICICTBOBaHHBIE B MPO(DeCCUOHATHLHOM
e TEeIbHOCTH;

- IyTH 00€CTIeUeHUsI peCypCcoCcOEpeKeHHUs. ,

OK 08. Mcnonb3oBaTh
cpencTBa GU3HIECKOM
KYJIBTYpBI 17151 COXpaHEHUS U
VKPETUICHUS 3]JOPOBBS B
mpolecce mpoQeccuoHATbHON
NEesITeTbHOCTH U OIS PIKAHHS
HE00X0IUMOTO YPOBHS
(bu3HIeCcKoM

- HCIIOJIB30BaTh (PU3KYIBTYPHO-03/I0POBUTENBHYIO
NCATCIIBHOCTD AJId YKPEIIJICHUS 310POBbA,
TOCTHKEHHUS )KU3HEHHBIX U POECCHOHATBHBIX
IeJIei;

- IPUMEHSTH PallMOHAILHBIE TPHUEMBI
MBUTATEHHBIX QYHKIHH B MpodhecCHOHaTBHON
JICATCIIbHOCTH,

- I0JIb30BATHCSI CPEACTBAMU MPOPHUIAKTUKH

[IepeHaANPsKEHUS, XapaKTEPHBIMU JUIsI TaHHON

- pOJIb (PU3HUYECKON KYJIBTYPHI B OOLICKYJIBTYPHOM,

PO eCcCHOHATLHOM U COIIMATEHOM Pa3BUTHHU YEIIOBEKA;

- OCHOBBI 3JTOPOBOTO 00pa3a jKU3HHU; YCIOBUS MPO(eCcCHOHATBHOM
JICATCIIBHOCTH U 30HBI pHUCKa q)HSquCKOFO 300pPOBbA JIA
podeccuu;

- cpezicTBa MPOGHIAKTHKY TIEPSHATPSKCHUSI.




IOATOTOBJICHHOCTH,

npodeccuu;

[1K 1.1. YuraTh uepTexu
CpEeIHEN CII0)KHOCTH U
CJIO’KHBIX

CBapHbIX
METaJUIOKOHCTPYKLUI

VMeHus:

- MIOJIb30BATHCS IPOM3BOJICTBEHHO- TEXHOJIOTHYECKOW U HOPMATHUBHOM JTOKYMEHTAIIMEH 711 BBITIOJTHEHUS TPYIOBBIX
b yHKIUH

SHaHU:

- OCHOBHBIE THITbI, KOHCTPYKTHUBHBIE JJIEMEHTBI, Pa3MEPhl CBAPHBIX COCTUHEHUN N 0003HAUCHHUE UX HA YepTexKax;

- OCHOBHBIE MPABUJIa YTEHUS] TEXHOJIOTUYECKOM TOKYMEHTAIUU

1K 1.2. Ucnons30BaTh

Y MeHus:

MICIIPABHOCTh M OCYLIECTBIISITH
HACTPONKY 000py10BaHUS
rnocra

U1l Pa3IMYHbIX CIIOCOOO0B
CBapKu

KOHCTPYKTOPCKYIO, - BBITOJIHATH IPEABAPUTEIbHBIN, COMMYTCTBYIOIMI (MEXCIONHBIN) T0I0TPEB METalIa B COOTBETCTBUU C

HOPMaTUBHO- TpeOOBAHUSMH MPOU3BOACTBEHHO-TEXHOJOTHUECKON JOKYMEHTAIMH 10 CBApKe

TEXHUUYECKYIO U 3HaHUSA:

[IPOM3BOICTBEHHO- - OCHOBBI TEOPHUH CBAPOYHBIX MPOLIECCOB (MIOHATHS: CBAPOUHBIA TEPMUUECKUHN IHKJI, CBAPOUYHBIE IehOpMAIUU U

TEXHOJIOTHYECKYIO HaIPSDKEHNSA );

ITOKYMEHTALUIO 110 CBApKe - KJIACCU(DHMKALIMIO U 00IIHE MPEICTABICHHS O METOJaX U CIIOCO0AaX CBAPKU; OCHOBBI TEXHOJIOTUU CBAPOYHOIO
[TPOU3BOJICTBA

[1K 1.3. IIpoBepsrs YMeHus:

OCHAIIIEHHOCTD, - IPOBEPATH PA0OTOCIIOCOOHOCTh U UCIIPABHOCTh 000PYI0BAHNUS TIOCTA Ul CBAPKH

PaboTOCIOCOOHOCTD, SHaHMS:

- KJIACCU(DUKALIMIO CBAPOYHOr0 000PYI0BAHUS U MAaTEPUAJIOB; YCTPOMCTBO CBAPOYHOI0 0OOPYAOBAaHUS, HA3HAUYEHUE,
[IpaBUJIa €ro 3KCIUTyaTallui U 00J1acTh MPUMEHEHHMS; TPaBUiIa TEXHUYECKOH SKCILTyaTalluy 3JeKTPOYCTaHOBOK;
OCHOBHBIE TPUHIIMIIBI pa0OThl HCTOYHUKOB MMUTAHUS ISl CBAPKHU

T1IK 1.4. ITogroraBiuBaTh U
MPOBEPSTH CBAPOUHBIC
MaTepuabl A Pa3IMYHBIX
CII0COOOB CBapKu

YMeHnus:

- MPUMEHSITH COOPOUYHBIE TIPUCTIOCOOICHHS JIJIsi COOPKH DJIEMEHTOB KOHCTPYKITUH (M3/IETUH, Y3JI0B, ACTAJICH) IO/
CBapKy

SHaHMUS:

- BUJIBI U Ha3HaU€HUE COOPOUHBIX, TEXHOJIOTUYECKUX MPUCTIOCOOICHHUN U OCHACTKH,

- YCTPOMCTBO BCIIOMOTaTeIbHOTO 000pYyI0BaHMs, Ha3HAUEHUE, TPaBUIIa €T

PKCILTyaTaIlluu ¥ 00JIaCTh TIPUMEHEHUS;

- IpaBUJIa MOATOTOBKHM KPOMOK M3/IENU O] CBapKYy;




- IIpaBHJIa XpaHCHHU U TPAaHCIIOPTHUPOBKU CBAPOYHBIX MaTCpUaiOB

[1K 1.5. Bemoasaats cOopky u
[OATOTOBKY JIEMEHTOB
KOHCTPYKLIUU TIOJ] CBAPKY

YMeHus:

- MIOJITOTABJIMBATh CBAPOYHBIC MAaTEPUAJIbI K CBAPKE

SHAHMA:

- BIIMSIHUE OCHOBHBIX MTApaMETPOB PEKUMA U MPOCTPAHCTBEHHOTO TIOJIOKESHHS TIPH CBapKe Ha (OpMHUPOBAHUE
CBapHOTO IIIBa

[1K 1.6. [IpoBOANUTH KOHTPOJIb
[OJIFOTOBKU U COOPKH
PIIEMEHTOB

Y MeHus:
- UCTIOJIb30BaTh PYYHON M MEXaHU3UPOBAHHBIN HHCTPYMEHT IS IIOJTOTOBKHU JIEMEHTOB KOHCTPYKIIMH (U3AETUH,
y3JI0B, J€Tajeil) Moja CBapKy

[peBapUTEIIbHBIH,
COIYTCTBYIOIIHN
(MEXCIIONHBIN)
[0I0rpeBa MeTalIa

KOHCTPYKIIUH TIOJ] CBapKY SHaHU:
- IpaBuJIa COOPKU AJIIEMEHTOB KOHCTPYKITUH MO CBAPKY
1K 1.7. BeImomHsaTs Y MeHus:

- BBITIOJIHATH MIPEIBAPUTENbHBIN, COMMYTCTBYIONIUHN (MEKCIOWHBIN) MOIOTPEB METAJLIA B COOTBETCTBUU C
TpeOOBaHUSMHU MTPOU3BOJICTBEHHO-TEXHOJIOTUYECKON JOKYMEHTAIINH 110 CBApKE

SHaHMA:

- IIOPSIJIOK TTPOBEICHMS pa0OT 110 MIPEABAPUTEIILHOMY, COITYTCTBYIOMIEMY (MEXKCIONHOMY) TTOIOTPEBY METAJIA;
- HEOOXOIMMOCTbH MPOBENICHHUS MTOIOTPEBA TIPU CBAPKE;

- OCHOBHBIE THITbI, KOHCTPYKTHUBHBIE JIEMEHTHI, Pa3/CIKU KPOMOK

[1K 1.8. 3aunmars u ygansaTh
MOBEPXHOCTHBIE 1€(PEKTHI
CBApHBIX LIBOB I1OCJIE€ CBApPKU

Y MeHust:

- 3a4YMIIATh MIBBI TTOCJIE CBAPKHU
SHAHUS:

- TUIIBI 1e()EKTOB CBAPHOTO IIBa

[1K 1.9. ITpoBOoAUTH KOHTPOJIb
CBApHBIX COETMHEHUIN Ha
COOTBETCTBUE
reOMETPUUYECKUM

pa3mepam, TpeOyeMbIM
KOHCTPYKTOPCKOMN U
[IPON3BO/ICTBEHHO-
TEXHOJOTHYECKON
TOKYMEHTAIMH 110 CBapKe

YMeHus:

- MCTIOJIH30BATh PYYHOW U MEXaHU3UPOBAHHBIM MHCTPYMEHT 3aYMCTKH CBAPHBIX IIIBOB M yAJICHUS TTOBEPXHOCTHBIX
e eKToB mocie CBapKH

SHAHUSA:

- METOIbl Hepa3pyIIAOLIEro KOHTPOJIS;

- IPUYXUHBI BOSHUKHOBEHHS ¥ MEPhI IPEAYNPESIKACHUS BUAUMBIX 1e(DEKTOB;

- criocoObl ycTpaHeHus 1e()eKTOB CBAPHBIX IIIBOB

[1K 2.1. BbImoaHATh pyuHyO

Y MeHus:




ITyTOBYIO CBAPKY Pa3IMYHbIX
eTanei u3 yriepoaucThlX U
KOHCTPYKLIMOHHBIX CTajel BO
BCEX IPOCTPAHCTBEHHBIX
[OJIOKEHUSAX CBAPHOTO 1IBA.

- BBITIOJIHATH PYYHYIO JOJTOBYIO CBAPKY
SHaHU:
- OCHOBBI CBApKH YIJIEPOIUCTBIX KOHCTPYKIIHH

[1K 2.2. BBINOMHATD PYYHYIO
ITyTOBYIO CBAPKY Pa3IUYHBIX
eTaneil u3 BETHBIX METAJIJIOB
U CIJIaBOB BO BCEX
MPOCTPAHCTBEHHBIX
[OJIO’KEHUSX CBAPHOTO IIBA.

YMeHus:

- BBITIOJIHEHUE PYYHOI TyrOBOM CBApKU PAa3IMUHBIX U3JEIUN U CILIAaBOB
SHaHMA:

- 0COOCHHOCTH Pa3JIMYHBIX BHJIOB CILJIABOB

- OCHOBBI IIPOCTPAHCTBEHHOTO MTOJIOXKEHHS CBAPHOTO IIBA

BalllMTHOM ra3e pa3JInyHbIX
neTanel U3 yriepoanucThIX U
KOHCTPYKIIMOHHBIX CTajei BO
BCEX NPOCTPAHCTBEHHBIX
[0JIO’KEHUSX CBAPHOTO IIBA.

[1K 2.3. BbINOAHATH pyuHyt0 |YMEHUS:
ITyTOBYIO HaIlJIaBKy - py4Has 1yroBas BbIIUIaBKa Pa3IM4YHbIX JeTajen
[OKPBITBIMU JIEKTPOIaMU SHaHMS:
A3JMYHBIX JEeTaIEH. - 0COOEHHOCTH pabOThI C ANEKTPOJAMH PA3JINYHBIX JeTasIel
[1K 2.4. BeinmonssTh 1yroByro [YMeHus:
[PE3KY Pa3JIMYHBIX JETaJICH. - BBIIIOJIHEHUE AYTOBOM PE3KU Pa3IN4HbIX JeTaleh
SHaHMS:
- 0COOEHHOCTHU AYTOBOM PE3KH Pa3IMYHbIX JeTajlel
[1K 3.1. Beimonssts pyunyro [YMeHus:
ITyTOBYIO CBApKY (HAaILJIaBKy) |- BBIMOJIHEHHE PYYHOU JYTOBOM CBApKH HEIUIABALIUMCS 3JIEKTPOIOM
HEIUIABSIIIIMCS DJIEKTPOJIOM B [SHAHMSL:

- OCHOBbI py‘IHOfI JIYFOBOﬁ CBApPKHU HCIIABAIIHUMCA 3JICKTPOJOM B 3allTUTHOM I'a3€ pas3JINIHbIX )1eTa.ne171 nus3
YTJICPOAUCTBIX U KOHCTPYKIIMOHHBIX cTajiel Bo Bcex MPOCTPAHCTBCHHBLIX ITOJIOKCHUAX CBAPHOTI'O IIBA

[1K 3.2. BbINOaHATE py4HYIO
ITyTOBYIO CBApKY (HAIJIABKY)
HETUIaBSIILIAMCS JIEKTPOJIOM B
3alIUTHOM Ia3e pa3IMYHbIX
neTanel U3 IBETHBIX METAJUIOB
1 CIIJIAaBOB BO BCEX

YMeHus:

- BBITIOJTHATH PYYHYIO AYTOBYIO CBAPKY HEIIABAIIUMCS JIEKTPOJIOM B 3AIIIUTHOM Ta3e Pa3InyHBIX JeTaJICH U3
[IBETHBIX METAJJIOB M CIIaBOB

SHAHMA:

- OCHOBBI pYYHOI TyTOBOM CBAapKH (HAIJIABKHM) HETUIABSIIIIMMCS 3JIEKTPOJOM B 3aIIUTHOM ra3e pa3IMuHbIX JeTaneil u3
[BETHBHIX METAJJIOB U CIUIABOB BO BCEX MPOCTPAHCTBEHHBIX MOJIOKEHUSIX CBAPHOTO IIIBA.
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IMIPOCTPAHCTBCHHLIX
MOJIOKCHHUAX CBAPHOTO IIBA.

[1K 3.3. BeINOJHATE py4HYIO
ITyTOBYIO HAaILJIABKY
HEIJIaBAIIMMCS 3JIEKTPOJIOM B
BallIUTHOM ra3e pa3iInyHbIX
meTanei.

Y MeHus:

- BBIIIOJIHEHUE PYYHOU JyTOBOM HAIlJIaBKU

3HaHUS:

- OCHOBBI pYYHOU AYrOBOW HAIUIABKHU B 3allIMTHOM I'a3€ Pa3JIMYHbIX JeTalleh

I1K 4.1. BBITIOJHATE YaCTUYHO
MEXaHU3UPOBAHHYIO CBApKY
[JIABJICHUEM Pa3JIMYHbIX
netanei u3 yriaepoaucThiX U
KOHCTPYKIIMOHHBIX CTaJ€il BO
BCEX MPOCTPAHCTBEHHBIX
MMOJI0KEHUSAX CBAPHOTO I1IBA.

YMeHus:

- YACTMYHO MEXaHU3UPOBAaHHAs CBApKa IUIABIICHUEM PA3NIUMYHbBIX JIeTalel U3 YIIIePOIUCTHIX M KOHCTPYKIIMOHHBIX
cTanei

SHaHU:

- OCHOBBI YaCTUYHO MEXAHU3UPOBAHHOM CBApKH IUIABJICHUEM PA3JIMYHBIX JI€TaJeH U3 YIIEePOIUCTHIX U
KOHCTPYKLMOHHBIX CTajeil BO BCEX MPOCTPAHCTBEHHBIX MOJIOKEHUSIX CBAPHOTO IIIBA.

[TK 4.2. BBIMOJHATh 4aCTUYHO
MEXaHU3UPOBAHHYIO CBAPKY
[JIaBJICHUEM PA3ITUYHBIX
eTane U KOHCTPYKLIUN U3
[IBETHBIX METAJJIOB U CILUIABOB
BO BCEX MPOCTPAHCTBEHHBIX
[TOJIOXKEHUSAX CBAPHOIO IIBA.

YMeHus:

- BBINIOJTHEHNE YACTUYHO MEXaHU3UPOBAHHOM CBAPKHU IJIABJIEHUEM PAa3IUYHbIX JeTalleld U KOHCTPYKIUHN U3 LIBETHBIX
METAJIJIOB

SHaHMA:

- OCHOBBI YaCTUYHO MEXAHU3UPOBAHHOM CBApKH TUIABJICHUEM PA3IMYHbBIX JeTaliell U KOHCTPYKIIUHN U3 IIBETHBIX
METaJUIOB U CIJIABOB BO BCEX MPOCTPAHCTBEHHBIX MOJIOKEHHUSIX CBAPHOIO LIBA.

[1K 4.3. BeinoagaTh 4acTUYHO
MEXaHU3HPOBAHHYIO HAILJIABKY
Pa3IMYHBIX JETaJICH.

YMeHus:

- BBIMIOJTHEHUE YACTUYHO MEXaHU3UPOBAHHOMN HATUIABKU PA3UYHBIX JCTaJICH
SHaHMA:

- OCHOBBI YaCTUYHO MEXAHN3WPOBAHHON HATUIABKY PA3IUYHBIX JeTalIeh

[1K 5.1. BbINOMHATH ra30BYIO
CBApPKY Pa3JIMYHBIX JE€TAJICH U3
YTJIEPOJIUCTHIX U
KOHCTPYKITMOHHBIX CTajeil BO
BCEX MPOCTPAHCTBEHHBIX
MOJIOKEHUSAX CBAPHOIO IIBA.

YMeHus:

- BBITTOJTHATH TA30BYIO CBAPKY PA3UYHBIX JCTAICH U3 YIJIEPOJAUCTHIX M KOHCTPYKIIMOHHBIX CTaJIeh
SHaHMA:

- OCHOBBI Ta30BOM CBapKH PA3IMYHBIX JIETAJIEH U3 YTIEPOIUCTHIX U KOHCTPYKIITMOHHBIX CTajei BO BCEX
[MPOCTPAHCTBEHHBIX MOJIOXKEHUSX CBAPHOTO 111BA

[TK 5.2. BbINOMHATH Ta30BYIO
CBapKy pa3jNyHbIX JeTajeil u3

Y MeHus:
- BBITTOJTHATH TA30BYIO CBAPKY PA3JIMYHBIX J€TalIel U3 IIBETHBIX METAJIOB U CIIJIABOB
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IIBCTHBIX MCTAJIJIOB U CIIJIaBOB
BO BCCX NPOCTPAHCTBCHHBIX
IIOJIOKCHUAX CBAPHOI'O IIBA.

SHaHu:
- OCHOBBI BBITNIOJTHEHHUS Ta30BOM CBAPKU PA3JIMYHBIX JETaNeH U3 I[BETHBIX METAJUIOB U CIJIABOB BO BCEX
[MPOCTPAHCTBEHHBIX MOJIOKCHHUSIX CBAPHOTO IIBA.

000pyI0BaHUS U Ka4eCTBa
[PACXO/HBIX MAaTEPHUAIIOB JIJIS
TEPMUTHOMN CBapKHU.

[1K 5.3. BbIinoaHsaTh ra3oByto  |YMeHHUs:
HaIlJIaBKY. - BBIMIOJIHEHUE ra30BOM HAIJIABKU
SHaHMS:
- OCHOBBI BBIIIOJIHEHHSI Fa30BOI HAILIABKU
[1K 6.1. ITpoBepsaTh Y MeHus:
KOMILJIEKTHOCTb, - IPOBEPATH KOMILIEKTHOCTb, PA0OTOCIIOCOOHOCTh TEXHOJIOTHUECKOro 000py/JOBaHUS
paboTOCIOCOOHOCTh SHaHWMS:
TEXHOJIOTUYECKOTO - OCHOBBI Ka4eCTBa PACXOAHbBIX MaT€PHAJIOB JI1 TEPMUTHOM CBApKH.

I1K 6.2. ITogroraBiuBaTh
OTJIENTLHBIC KOMIIOHEHTEI,
COCTaBJISITH TEPMHUTHBIE CMECH
B COOTBETCTBHHU C
TpeOOBaHUSIMU
MPOU3BOJCTBEHHO-
TEXHOJIOTHYECKOM
ITOKYMEHTAIMHU IO CBapKe 1
MPOBOJIUTH UCITBITAHUS
MPOOHON MOPITUU TEPMUTA.

YMeHus:

- IOATOTABIIMBATH OT/IEbHBIE KOMIIOHEHTHI, COCTABJISATh TEPMUTHBIE CMECH B COOTBETCTBUU C TPEOOBAHUSIMHU
[TPON3BO/ICTBEHHO-TEXHOJIOTUYECKON

SHaHMA:

- OCHOBBI COCTaBJICHUSI TEPMUTHBIX CMECEH B COOTBETCTBUU C TPEOOBAHUSIMHU MPOU3BO/ICTBEHHO-TEXHOJIIOTHUYECKOM
TOKyMEHTAIlUU

YLTJIEPOAUCTBIX U
KOHCTPYKIITMOHHBIX CTaJIeH.

[1K 6.3. IlogroraBimBarh YMeHns:
neTany K TEPMUTHOM CBapKe. |- MOJIFOTOBKA JeTallel K TEPMUTHOM CBapKe
SHAHUS:
- OCHOBBI TEPMHUTHOW CBapKH
[1K 6.4. BimomHgaTh YMeHus:
TEPMUTHYIO CBAPKY - BBINIOJTHEHUE TEPMUTHOM CBapKHu
[Pa3JIMYHBIX JeTajaeh U3 SHaHus:

- 0COOCHHOCTH CBApKHU YIIIEPOAUCTHIX U KOHCTPYKIIMOHHBIX JIeTasei
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[1K 6.5. BeimoaHATh
TEPMUTHYIO CBAPKY
PA3IMYHBIX JETaNCH U3
[IBETHBIX METAJIOB U CILIABOB.

VMenus:

- BBINIOJTHEHUE TEPMUTHOM CBapKHU

SHaHMA:

- 0COOEHHOCTH TEPMUTHOM CBAPKH PA3IMYHBIX JETaJeH U3 IIBETHBHIX METAJIOB M CIIJIABOB

I1K 7.1. IloarorasinuBaTth 1
[IPOBEPSITH MaTEPUAIIbI,
[IpUMEHSIEMBIE I CBApKHU
PYYHBIM CITIOCOOOM C BHEIITHUM
MCTOYHHKOM Harpena.

VMenus:

- [I0JITOTABJIUBATH U MPOBEPSATH MAaTEpUAIbI K CBapKe

SHaHU:

- 0COOEHHOCTH TTPUMEHSIEMBIE JIJISI CBAPKH PYYHBIM CITOCOOOM C BHEITHHM MCTOYHHUKOM Harpena.

[1K 7.2. ITpoBepsaTh
KOMILIEKTHOCTb,
paboTOCIOCOOHOCTh U
HacTpauBaTh 000OPYIOBAHUS
1151 BBITIOJTHCHHSI CBAPKU
PYYHBIM CITOCOOOM C BHEITHUM
MCTOYHMKOM HarpeBa.

YMeHus:

- IPOBEPATH KOMIUIEKTHOCTh, pa00OTOCIIOCOOHOCTh U HACTPanBaTh 000PYIOBaHUS AJIsl BBITIOJHEHHS CBAPKU PYUHBIM
CII0COOOM

SHaHU:

- 0COOCHHOCTH CBAapKH PYYHBIM CIIOCOOOM C BHEIITHUM MCTOYHHKOM HarpeBa

[1K 7.3. BemmoaHaTs
MEXaHUYECKYIO TOATOTOBKY
eTajneil, cBapuBaeMbIX
PYYHBIM CIIOCOOOM C BHEIIIHUM
MCTOYHMKOM Harpena.

YMeHus:

- BBITIOJIHATH MEXaHUYECKYIO TIOJATOTOBKY JeTasen

SHaHUA:

- 0COOEHHOCTH BBHITIOJTHEHHSI MEXaHMYECKOM TOJITOTOBKY JIeTajei, CBapMBAEMBIX PYYHBIM CIIOCOOOM C BHELITHUM
MCTOYHUKOM HarpeBa.

[1K 7.4. BeinmonHATH CBapKy
PYYHBIM CIIOCOOOM C BHEIITHUM
MICTOYHUKOM Harpesa
[Pa3JIMYHBIX JETajIeh U3
[OJIMMEPHBIX MaTEPUAJIOB.

YMeHus:
- BBITIOJTHATH CBAPKY PYYHBIM CIIOCOOOM C BHEIITHMM MCTOYHHUKOM HarpeBa
SHaHMA:
- 0COOCHHOCTH HarpeBa pa3IuvHbIX JETaNCH U3 MOJTUMEPHBIX MAaTEPHATIOB.
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2. CTpyKTypa u cojepkaHue 001eo0pa3oBaTeIbHON TUCITUTUTHHEI

2.1 O6beM AUCIUIUIMHBI ¥ BUJIBI y4eOHOW paboThI

Bu yaeOHOH paboThI

O0BEM B "yacax

O6BemM 00pa3oBaTeNbHON NPOrPaMMBbl AUCITUTUTUHBI

268

B T.4.

(OCHOBHOE CoOJIep)KaHUE 214
TEOpPETHYECKOe 00yUeHHe 190
MPAKTUYECKHE 3aHATUS 24
[TpodheccnoHaTbHO-OPHEHTUPOBAHHOE COJICPKAHUE (COIepIKaHNe 48
MIPUKJIQJHOTO MOJTYJIS)

B T. 4.

TeopeTudeckoe o0ydeHue 12
MPAKTUYECKHUE 3aHSITUS 36
THauBYIyaIbHBIN IPOCKT (na/HeT)™*

KoHcynpTanumn 2
[IpomexyTouHas aTTectanus (9K3aMeH) 4

17
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TemaTuuyecKkuii JIaH U co/iep:KaHue Y4eOHOM TUCIMIIHHbI

HanmeHnoBaHMe pa3ae/ioB U TeM Copneprxanme yueOHOTo MaTepuaa (OCHOBHOE U O0bem dopmupyembie

npodeccuoHanbHO- OPUEHTUPOBAHHOE), JIaOOpaTOPHBIE U B yacax KOMIIeTEeHI[UN
MPAKTUYECKHE 3aHATHSL, TPUKIATHON MOAYIb
(mpu HANIMYMK)

1 2 3

OcHoOBHOE co/lep:KaHue

Pasnen 1 IloBTopenue Kypca 16

MATeMATHKU OCHOBHOI IIKOJIbI

Tema 1.1 Cogepxanue yaueOHOro MaTepuaa 2

Hean 1 3a1a4un MaTeMATHKH PU ba3oBble 3HaHUS ¥ YMEHUS IO MaTeMaTHKE B PO ECCHOHATBHON

OCBOCHHH CIEIHAILHOCTH U B IIOBCEIHEBHON IEATEIHHOCTH. 2 OK-01, OK-02, OK-

03, OK-04, OK-05, OK-06,

Tema 1.2 Cogepxanue yaeOHOTo MaTepuaa 2 OK-07. OK -08. OK -09

Yucnau Borunuciaenus. Boipamenus | JleficTBus Haj MOJOXUTEIHLHBIMU U OTPHUIIATEILHBIMU YHCIIAMU, K 1'1’ ’

U mpeodpa3oBaHus OOBIKHOBEHHBIMH U JIECATUYHBIMU APOOSIMU. [eticmausi co 2 K 1.2
cmenenamu, hopmynvl COKPAUEHHO20 YMHONCEHUA. K 1.3

Tema 1.3. IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE colepkaHue 2 K 1.4

I'eomeTpust Ha NJIOCKOCTH (comep:kaHue NPUKJIATHOTO MOAYJISA) Mk 1.5
IIpakTuyeckoe 3ansitue Nel. Buapl minockux Quryp u ux 2 Ik 2.1
MJIOILA/Tb. [IK 2.2
Ilpakxmuko-opuenmupoganuvie 3a0a4u 8 Kypce 2eomMempuu Ha K 2.3
naocKoCmu K 2.4

Tema 1.4 Coneprkanne y4eOHOT0 MaTepuana 2 K 2.5

IIpoueHTHBIC BHIYUCICHUSA B ToM 4nciie NPpaAKTHYECKHUX 3aHATHH 2 MK 3.1
IIpakTuyeckoe 3ansaTue Ne2. [IpocTsie MPOLIEHTHI, pa3HbIE MK 3.2
crocoObl uX BeIYUCICHUS. CI0KHBIE TTPOIIEHTHI 2

Tema 1.5 Copepxanue yaueOHOro MaTrepuaa 2

YpaBHeHHsI M HEPABEHCTBA B ToM umciie NpakTHYeCKUX 3aHATHI 2
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IpakTuyeckoe 3ansaTue Ne3. Jlunelinpie, KBaJipaTHbIC, TPOOHO-

JUHEHbIE YpaBHEHHS U HEPABEHCTBA 2
Tema 1.6. Cucremsnl ypaBuennii u | Coaepikanue yaeOGHOro MaTepHuania
HEPaBEHCTB. CriocoObl pelieHus: CUCTEM JIMHENHBIX ypaBHeHUH. [lonsaTus: 2
Matpuna 2x2 u 3x3, onpenenurens marpulsl. Meton "aycca.
CucreMbl HeTMHENHBIX ypaBHEHUNH. CHCTEMBI HEPABEHCTB. 2
Tema 1.7. BXoqHO# KOHTPOJIb Copepxanue yueOHOT0 MaTepuana 2
KourpoasHas paéora 2
KoutpoabsHas pa6ora Nel Berurciienust 1 mpeodpa3oBaHusl. 5
VYpaBHeHHs 1 HepaBeHCTBA. [ 'eoMeTpurs Ha TIOCKOCTH.
Pa3nen 2. [Ipsimble u 20
IUIOCKOCTH B MPOCTPAHCTBE
Tema 2.1.0cHOBHBbIE IOHATHS Copneprkanue yaeOHOro MaTepuana 2
crepeomerpun. Pacnosoxxenune [Tpenmer crepeomerpun. OCHOBHBIE IOHSTHS (MOYKA, NPAMAs,
NPAMBIX U IVIOCKOCTEl nao0cKocms, npocmpancmeo). OchosHble AKCUOMbL OK-01, OK-02, OK-
cmepeomempuu. Ilepecexarowuecs, napainenvuvie u 5 03, OK-04, OK-05, OK-06,
cKkpewusarowuecs npamole. Ilpusnax u ceoiicmeo OK-07, OK -08, OK -09
ckpewusarowuxcs npamvix. OCHOBHbIE NPOCMPAHCINEEHHbLE MK 1.1
Puzypoi. K 1.2
Tema 2.2. Coneprxkanue yaeOHOro MaTepuana 4 MK 1.3
ITapaJuteqbHOCTE NPAMBIX, NpsAMoil | [lapanienbHble npsiMas U IIOCKOCTb. Onpedenenue. [lpusnax. IIK 1.4
U MJIOCKOCTH, TJIOCKOCTEH Ceoticmea (c ookazamenvcmeom). IlapannenbHbIe TIIIOCKOCTH. 2 I 1.5
Onpeoenenue. Ilpusnak. Ceoticmea (¢ 00Ka3amenibCmeom,). Mk 2.1
Terpasap u ero anemeHTsl. [lapannenenumnesn 1 €ro 3JIEMEHTHI. IIK 2.2
Cesoticmea npomu8onolONCHbIX 2paHeti U Oua2oHaell 9 11K 2.3
napannenrenuneoa. Ilocmpoenue 11K 2.4
ceuenutl. Pewenue 3a0au. T1IK'2.5
Tema 2.3. [lepneHINKYJISAPHOCTH Copneprxanue yueOHOro MaTepuaia 4 IK 3.1
NPSAMBIX, IPAMOM M IJIOCKOCTH, [lepnenpukynspusie npsimeie. [lapamnensHbie npsmble, ) IIK 3.2

IJIOCKOCTEH.

NePIEeHIUKYIAPHBIE K MIIOCKOCTH. [IpusHak
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NepneHOUKYIAPHOCMU NPAMOTU U NI0CKOCMU. [Jokazamenbcmao.

[lepnienaukynsap u HakioHHas. [lepneHAUKYISPHBIE MTOCKOCTH.

IIpusnak nepnenouxyrapHocmu niockocmel. /[okazamenbcmeo. 2
Paccmosinua ¢ npocmpancmee
Tema 2.4. Copneprxkanue y4eOHOro Marepuana 2
Teopema o Tpex nepneHauKkyJasapax. | Teopema o Tpex nepneHAUKYIspax. Jokazamenbcmeo. Yol 9
MEXIY MPSMOM U IVIOCKOCTBIO. YTOJI MEXY INIOCKOCTAMM.
Tema 2.5. [lapajuienbHble, IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COAECPKAHNE 6
NneprneHnKyJIsipHbIe, (conpep:kaHue NPUKJIATHOTO MOIYJIs1)
CKpelIHuBaoIuecs npsMbie [TapannenbHble, NEpIEHUKYISPHBIE, CKPELIUBAIOIINECS 2
MpsIMBIE.
IpakTnyeckoe 3ansitue Ne4, AKCUOMBI ~ CTEPEOMETPUHU. 2
[lepneHqUKyISIPHOCTD NPAMOMN Y TUIOCKOCTH.
IIpakTuyeckoe 3ansaTue NeS. [TapamienbHOCTh IBYX NMPSMBIX,
NEePIEeHIUKYISIPHBIX TIOCKOCTH; EPIEHIUKYISPHOCTD 2
IIJIOCKOCTEM.
Tema 2.6. Conep:xanue yueOHOro MaTepuaJia 2
Pemenue 3anay4. Ilpsimbie u KounTtpoabHnas padora 2
IUIOCKOCTH B IPOCTPAaHCTBE. Konrpoabnast padora Ne2 PacnionosxeHue npsiMbIX 1
IIJIOCKOCTEMN 2
B IIpocTpaHcTBE. lleprneHuKynapHOCTh U NapauIeIbHOCTD
IPSIMBIX U IIOCKOCTEN. CKpEIMBAIOINECS TIPSIMBIE.
Paznen 3. KoopauHaTbl U BEKTOPBI. 12
Tema 3.1 Conep:xxanue yueOHOro MaTepuaJia 2 OK-01, OK-02, OK-
JlekapTOBbI KOOPAMHATHI B JlexapToBBI KOOpAMHATEI B MpocTpaHcTBe. [IpocTeiimme 3anaun B 03, OK-04, OK-05, OK-06,
npocrpancrse. Paccrosinue Mmekay KOOpAuHATax. Paccmosnue mexncoy 08ymsa mouKamu, OK-07, OK -08, OK -09
aByms Toukamu. Koopaunarsi KOOpOUHAmul cepeOuHbl Ompe3Kd. IK 1.1
cepeaMHBbI OTPe3Ka. MK 1.2
Tema 3.2 Conep:xkanne yue0HOr0 MaTepHaJa 6 IIK'1.3
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BekTopbl B mpocTpaHcTBe. YT0J1
Me:kay BekTopamu. CraJisipHoe
npou3Be/leHue BEKTOPOB.

BGKTOpH B IIPOCTPAHCTBC. CrnoskeHne 1 BEIYUTaHHE BCKTOPOB.

CkansipHO€ ITPOU3BEAECHNE BEKTOPOB. Pa3nokeHue BeKTopa 1o
TPEM HEKOMILIaHApHBIM BeKTOpam. Koopounamul eexmopa,
CKAJIsIPHOE Npou3eedeHue 8eKmMopos 8 KOOpOUHAMAx, y2o.l
MedHcOy 8eKMOpamu, Y201 mexncoy npsamMol U nI0CKOCMbIO, Y20l
MedHcoy nIOCKOCMAMU.

YpaBHEHHE IIOCKOCTH. ['eOMETpHUYECKUN CMBICI ONPEACTUTEIS
2x2.

Tema 3.3. [IpakTuko-
OpPHEHTHPOBAHHbBIE 32/1aUM HA
KOOPAMHATHOM MJIOCKOCTH

ITpodeccrnonaibHO-OPUEHTHPOBAHHOE COJIEPKAHME
(copep:kaHue NPUKJIATHOTO MOIYJIsI).

IMpakTnyeckoe 3ansiTue Ne6. KoopyuHarHas miocKoCTb.
Beruncienye paccTosHUN 1 IUIOMAAEH Ha TUIOCKOCTH.
KommuecTBeHHBIC PACUCTEI.

Tema 3.4
Penienune
BEKTOPbI

3aga4. KoopauHarel u

Conep:xxanue yueOHOro MaTepuaJia

KounrtpoabHnas padora

Kounrpoabsnas padora Ne3. /lekapToBbI KOOPAUHATHI B
npocTtpancTBe. Bektopsl B ipocTpancTBe. Croorcenue u
8bIYUMAHUE 8EKIMOPOS. Y MHOMCEHUEe 86eKMOPA HA YUCTO.
Kommuianapusie Bektopbl. Ckansiproe npouzgedeHue 6eKmopos.
Pasnooicenue gexkmopa no mpem HeKoOMnaAaHApHLIM 8EKMOPAM.
Ipocmetiwue 3a0auu 6 koopounamax. Koopounamul 6ekmopa,
paccmosHue mexHcoy moukamu, KOOpOUHAaAmsl cepeouHbl
ompe3sKa, CKalapHoe npouszeedenue 6eKnopos 8 KOOpOUHamax,
V20l MedHcOy 8eKMOopamu, Y20Jl MexHcOy NPAMOLL U NI0CKOCMbIO,
V20 MedHcOy NIOCKOCMAMU.

IIK 1.4
IIx 1.5
IIk 2.1
IIK 2.2
I[IK 2.3
[IK2.4
I[IK 2.5
IIK 3.1
IIK 3.2

Paznen 4. OCHOBBI TPMTOHOMETPHH.
Tpuronomerpuyeckue
(pynknun.

28
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Tema 4.1 Tpuronomerpuyeckue
(pyHKUIMHU NPOU3BOJILHOIO YIJIA,

Conep:kanue y4eOHOT0 MaTepHuaJia

Panuannas mepa yria. [IoBopoT TOUkH BOKpYT Havyana

ynciaa. Paguannas u rpaxycHas koopauHat. Onpedenenue cunyca, KOCUHYca, man2enca u 2
Mepa yrJa. KOmamuzenca.
3HaKU CHUHYCa, KOCUHYCA, TAHI'€HCA U KOTAHI'€HCa 10 YETBEPTSIM.
3asucumocmo mexncoy CUHYCOM, KOCUHYCOM, MAH2EHCOM U 2
KOMAH2eHCOM 0OHO20 U MO20 dice yeida.
Tema 4.2 OcHOBHBIC Coaep:xanue yue0HOro MaTepuaJia 2
TPUTOHOMETPHYECKHE TOXKIECTBA. Tpuronomerpuueckue ToxzaecTsa. CHHYC, KOCUHYC, TAHT€HC U 5
®opMyJIbl IPUBEACHUS. KOTaHI'€HC YIJIOB 0. U - o.. DOpMyJIbI IPUBEICHUS
Tema 4.3 Coaep:xanue yue0HOro MaTepuaJia 6
Cunyc, KOCHHYC, TaHTeHe cyMMBbI B | CyMMa 1 pa3HOCTh cuHYCcOB. CyMMa U Pa3HOCTh KOCHHYCOB. 9
PAa3HOCTH IBYX YIJIOB CuHyC 1 KOCHHYC JBOMHOrO yria. @opMyIibl IOJOBUHHOIO YIIa.
CuHyC U KOCHHYC IBOHHOIO yrJia. [IpeoOpa3zoBanus CyMMbl TPUTOHOMETPUUYECKUX (PYHKLIUN B 9
®opMyJibI IOJTOBUHHOIO yIJIa IIPOU3BEIEHUE U IPOU3BEACHUS B CYMMY.
BripaxkeHue TpuroHoMeTpuieckux (QyHKIUN yepe3 TaHTeHC
MOJIOBUHHOTO aprymenTa. [IpeoGpazoBanus npocTelmx 2
TPUTOHOMETPUYECKHUX BBIPAKECHUMN.
Tema 4.4 Coaepxxanue y4eOHOIro MaTepuasa 2
®yHkouu, HX cBoiicTBa. Cnocodnl | O6nacTh onpeaeneHuss 1 MHOXKECTBO 3HAYCHHUH (PYHKIIUHA.
3ajaHus PYHKIUM. YETHOCTh, HEUETHOCTD, EPUOANYHOCTD PyHKIMHA. CriocoOBI 2
3aaHus QYHKIIHI.
Tema 4.5 Tpuronomerpuueckue Conep:xxanue yueOHOro MaTepuaJia 2
Gynxuun, ux cBoicTBa M rpaguKH [ OGracts onpeneIeHNs 1 MHOKECTBO 3HAYCHMIT
TPUTOHOMETpHUUYECKUX (YHKIUH. UETHOCTD, HEUETHOCTD, 2
NEPUOJIMYHOCTb TPUTOHOMETpUUecKUux GpyHkiuil. Ceolicmea u
epaguxu pynkyu y = cos x, y =Ssinx, y =1tgx, y = ctg x.
Tema 4.6 IIpeodpa3zoBanne Coaep:xxanue yueOHOro MaTepuaJia 2
rpaguKoB TPHTOHOMETPHYECKHX B ToM 4mc/le TPAKTHYECKHX pagoT 2

OK-01, OK-02, OK-
03, OK-04, OK-05, OK-
OK-07, OK -08, OK -09
IIK 1.1

IIK 1.2

IIK 1.3

IIK 1.4

IIx 1.5

Ik 2.1

IIK 2.2

T1IK 2.3

IIK 2.4

IIK 2.5

TIK 3.1

IIK 3.2

06,
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byHxumi

IpakTuyeckoe 3anaTue Ne7. CxxaTue M pacTsbKeHHE rpaduKoOB
TPUTOHOMETPUUECKUX (PYHKIIHA.
[TpeoOpa3zoBanue rpauKOB TPUTOHOMETPUUECKUX (PYHKITHI

Tema 4.7. Onucanue

IIpodeccnonaibHO-OPMEHTHPOBAHHOE  CO/AEPKAHHE

IIpou3BoACTBEHHBIX NIPOLECCOB ¢ | (CoepsKaHWe MPHUKJIATHOIO0 MOAYJISA). 2
NOMOIILI0 rPauKOB PyHKIMIA. IIpakTuyeckoe 3ansitue Ne8. lcnonb3oBaHue CBOWCTB

TPUTOHOMETPUYECKUX (YHKIIHI B MPOPEeCcCUOHANBHBIX 3a/1a4ax. 2
Tema 4.8 O0paTHbIe Conep:xanue yueOHOIro MaTepuaJia 2
TPUTOHOMETPHYEeCKHe OOparnbie TpuroHomerpuyeckne ¢yHkuuu. VX cBoicTBa
[N rpaduku
Tema 4.9 Tpuronomerpuueckue Conep:xanue yueOHOIro MaTepuaJia 2
YPABHEHUS U HEPABEHCTBA VYpaBHeHHE cos X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X = a,

ctg

X = a. PeweHue mpueoHomempuieckux ypagHeHull OCHOBHbIX 5

Munog: npocmeuiuiue mpueoHoMempuieckue ypagHeHus,

ce005uUecs K K8AOPAMHBIM, peuiaemble pa3ilodceHuem Ha

MHOMCUmeNU, 0OHOPOOHbLE
Tema 4.10. Cucrembl Conep:xanue yueOHOro MaTepuaJia 2
TPUTOHOMETPUUECKUX [Ipocreiitme TpuroHOMETpUYecKre HepaBeHCTBa . CHCTEMBI 9
ypPaBHeHUit MPOCTEHIIINX TPUTOHOMETPUICCKIX ypaBHEHUH
Tema 4.11. Pemienue 3apa4. OcuoBbl | Coaep:kanue yueOHOro MaTepuaJia 2
TPUTOHOMETPHH. KourpoabHas pagora 2
Tpuronomerpuyeckue KonTposbHnas pa6ora Ned4. IlpeoOpazoBanue
(pynkunun. TPUTOHOMETPUYECKUX BBIpaXKEHUN. Pewenue

MPULOHOMEMPULECKUX 2

VPABHEHUl U HEPABEHCME 8 MOM YUCTEe C UCNOTb308AHUEM

ceoticme YyHKYuil.
Paznen 5. KommiekcHeie yucJia. 6
Tema 5.1 KomniekcHble yucaa Conep:kanue y4eOHOT0o MaTepHuaJa 4 OK-01, OK-02, OK-
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IloHsTHE KOMIUIEKCHOTO YHCJIA. COHpﬂ)KeHHBIe KOMIIIICKCHBIC

03, OK-04, OK-05, OK-06,

YKCIIa, MOAYJIb U APTYMEHT KOMIUIEKCHOTO YKCIIa. 2 OK-07, OK -08, OK -09
dopmMa 3anucu KOMIUJIEKCHOTO Yuciia (reoMeTpruyecKkas, K 1.1
TPUTOHOMETpHUECKasi, anreOpanyeckas). ApupmeTnyecKue 2 IIK 1.2
JEUCTBUS C KOMIIJIEKCHBIMH YHCJIAMH. IIK 1.3
Tema 5.2 Conep:xanue yueOHOIro MaTepHaJia 2 MK 1.4
IIpuMeHenne KOMILIEKCHBIX YHced. | B ToM YHc/ie MpakTHYeCKUX padoT 2 Ik 1.5
IIpakTuyeckoe 3ansaTue Ne9. BrinoiaHeHne pacueToB ¢ Ik 2.1
IOMOIIBIO T1IK 2.2
KOMIUIEKCHBIX uncel. [Iprumepsl nenonb30BaHus KOMIUIEKCHBIX IK 2.3
qucen 5 [IK 2.4
K 2.5
K 3.1
K 3.2
Paznen 6. [IpousBoanas pynkuum, 34
ee MpUMeHeHmue.
Tema 6.1 Coaep:xanue y4e0HOro Mmarepuasa 4 OK-01. OK-02. OK-
HousiTne nponsBoaHoii. @OPMYJIbI M | Onpeenienne YUCTIOBOM TOCTENOBATENBHOCTH H CTIOCOOBI €e 03 OK’-O4 OK’-OS OK-06,
npasuia aupdepeHuupoBaHmsi. 3aganus. CBOMCTBA YHUCIOBBIX IMOCIIEN0BATEILHOCTE. 5 012_07’ OI’{ -08, Oi( -09
Onpeoenenue npedena nociedogamenbHocmu. Boiuucienue MK 1.1
npeoeos nocied08amelbHOCmell. K 1.2
[Ipenen pynkmuu Ha 6eckoHeuHOCTH. [Ipenen GyHKIMM B TOUKE. K 1.3
[Tpupamenue aprymenta. [Ipupamenne Gynkiuu. 3adayu, 9 K 1.4
npusoosue K NOHAMuUI0 npou3eooHou. OnpeodeneHue Ik 1.5
npoOU3B00HOU. Aneopumm omuvlCKaHUus NPOU3800HOLL. Ik 2.1
Tema 6.2 Conepxanue y4e0HOro MmarepuaJjia 2 K 2.2
IpousBoaHbIe CyMMBI, PA3HOCTH ®opmynsl quddepentuposanus. [Ipasuna K 2.3
Npou3BEAeHUs, HACTHOIO. muddepenpoBanus. 2 K 2.4
[1K 2.5
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Tema 6.3 IIpousBoanbIe
TPUTOHOMETPHYECKUX
¢pynxuuii. Ilponssognas
CJI0KHOM (DYHKIMH.

Conep:kanue y4eOHOT0 MaTepHuaJa

Omnpenenenne cinoxHoi GyHkuu. [IponsBognas
TPUTOHOMETPUUYECKUX (PYHKLIUH.

[Tpou3BoHas CIOKHON (YHKIIUH.

Tema 6.4 IlonsiTue o
HenpepbIBHOCTH pyHKIUU. MeTox
HHTEPBAJIOB.

Conep:kanue y4eOHOT0 MaTepuaJia

[Tonstue HenpepbiBHON (yHKIMU. CBOWCTBA HENIPEPBIBHON
¢ynkunu. CBs3b MEX/Y HENPEPHIBHOCTHIO U

QG epeHIPyeMOCThI0 (YHKIIUU B TOUKE. AJITOPUTM PELICHUS
HEPaBEHCTB METOJIOM UHTEPBAJIOB.

Tema 6.5. 'eomeTpuueckuii u
(puznyeckuii CMbBICT POU3BOIHOM.

Conep:xanue yueOHOIro MaTepuaJia

['eomeTpuyeckuii CMbICT MPOU3BOIHON (DYHKIIMH — YTIIOBOM
K03 pHIMEHT KacaTeNbHOU K TpaduKy (PYHKIIMH B TOUKE.

VYpaBHeHHE KacaTeIbHOU K Tpaduky
(GyHKIMU. AITOPUTM COCTaBJICHUS ypaBHEHUs KacaTeIbHON K

rpaduky pyHkum y=f(x).

Tema 6.6. Pu3uuecKuii CMbIC
NPOM3BOJHOM B
npodeccuoHaIbLHbIX 3aa4ax.

Coaep:xanue yueOHOro MaTepuaJia

B ToMm yucie NMPAKTUYIECCKHUX paﬁoT

IIpakTuyeckoe 3ansaTue Nel(. Ouzndeckuit (MEXaHUUECKHIN)
CMBICJI IPOU3BOTHON — MTHOBEHHAsI CKOPOCTh B MOMEHT BPEMEHHU

t:v==5'(t).

Tema 6.7. MOHOTOHHOCTH QYHKIMH.
Touku 3xkcTpemyma.

Coaep:xanue yueOHOTro MaTepuaJia

Bospacranue u yOsiBanue QyHKIIMH, COOTBETCTBHE BO3PACTAHUS
1 yObIBaHMS (DYHKIIMU 3HAKY IPOU3BOHON. [loHamue

NPOU3B00HOU BbICULIE20 NOPSOKA, COOMBEMCMBUE 3HAKA 8MOPOT
nPOU3B00OHOU BbINYKIIOCIU (802HYMOCMU) PYHKYUU HA Ompe3Ke.

33}13‘-11/1 Ha MAKCUMYM U MUHVUMYM. ITonsTie ACUMIITOTHI,
CIocoObl UX OMpeeNIeHus!.

AnropuT™m uccienoBaHus GYHKIUH U TIOCTPOCHHUS ee Tpaduka ¢
MOMOIIBIO TPOU3BOTHOMU. [IpoOHO-TMHEHAS QYHKIUS.

IIK 3.1
K 3.2
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Tema 6.8 Conep:kanue y4eOHOTr0 MaTepHuaJia 2
Hccaenosanune pyHkumii u Hccnenosanue GpyHKIIMUA HA MOHOTOHHOCTD ¥ TIOCTPOCHHUE 5
NocTpoeHue rpagpukos. rpaQuKoB.
Tema 6.9. Han0osbmee n Coaepxxanue yueOHOro MaTepuasa 2
HaMeHbIlee 3HAYCHHs] PyHKINH. Haxosxienre HanOoJbIIero 1 HAMMEHBIIIETO 3HaYCHUH () YHKIIHH,
HOCTPOCHHE I'Ppa)IKOB MHOTOWIEHOB € MCIIO0JIb30BAaHUEM 2
anmnapara MaTeMaTUYECKOTo aHau3a.
Tema 6.10 Haxo:xnenue IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COAECPKAHNE 4
ONTHUMAJBHOIO pe3yJibTaTa ¢ (conep:xaHue NPUKJIATHOTO MOAYJISA)
NMOMOIIBIO MIPOM3BO/IHOI B HaxoxneHre onTuMaabHOTO Pe3yJbTaTa ¢ IOMOLIBIO
NPaKTHYeCKHUX 3a/1a4ax. IPOM3BOIHON B MPAKTUYECKUX 3a]adax 2
IIpakTnyeckoe 3ansaTue Nell. Haumenbiiee u HauOosbliee
3HaYeHUE PYHKIIHHU. 2
Tema 6.11. Pernenne 3anau. Coaepxxanue yueOHOIro MaTepuasa 2
IIponsBonnas pyHkumn, ee Kourpoabsnas padora 2
NpUMEHEHHE. KonTposbHnas pa6ora NeS. @opmynsl 1 npaBuiia
muddepennuponanus. McciaenoBanue GyHKIMN ¢ TOMOLIBIO 2
npousBogHON. Hanbosbiiee 1 HauMeHblIee 3HaueHus QyHKIUH.
Pa3nes 7. MHOrorpaHHUKH H Teja 38
BpalleHHsA
Tema 7.1. Bepmmnsbl, pedpa, rpanu Copaepxxanue yueOHOIro MaTepuasa 2 OK-01, OK-02, OK-
MHOIOIPAHHHUKA. [Tonstue MHOrOrpanHuka. Ero snemMeHTsl: BeplnHbl, pedpa, 03, OK-04, OK-05, OK-06,
rpanu. /Juazonans. Ceuenue. Boinykivie u HegbinyKibie 2 OK-07, OK -08, OK -09
MHO202PDAHHUKU K 1.1
Tema 7.2 ConeprkaHue y4ueOHOro MaTepuasa ) MK 1.2
IIpu3sma, ee cocraBjswIMe, IIK 1.3
ceuenme. TIpsiMast 0 NPaBHAbHAS [Tonsitue nmpusmel. Ee ocHoBanust u 60okoBble rpanu. Boicota ) ) 11K 1.4
— npusMel. [Ipsmas u HakiionHas npusma. [IpaBunbHas npusma. E€ Ik 1.5
Tema 7.3. [Tapannenenunen, Kyo. Copaepxxanue yueOHOIro MaTepuasa 2 Ik 2.1
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Ceuenne Ky0a,
Mapasnenenunena.

[Tapannenenuren, CBOMCTBa IPSIMOYTOJILHOTO MapajuIeienuIe/a,
ky0. CeueHue Ky0a, mapasuiesenure/a.

Tema 7.4. [lupamupa, ee
COCTABJISIIOIIHE, CEYEHHE.

Conep:xanue yueOHOTro MaTepuaJia

[Tupamuna u ee anemenTsl. Ceuenue nupamubl. IlpaBunbHas

IIpaBuibHas nMpaMuAa. YCedeHHas1 | mupamMuaa. Y ceueHHas MupaMu/a.
nupamMuja
Tema 7.5 Conep:xanue yueOHOIro MaTepuaJia

boxoBas u mojiHas MOBECPXHOCTb
NMPpU3MBbI, MTUPaAMHUAbI

[Tnomanp 60KOBOH M MOJTHON OBEPXHOCTH MPU3MBI, TUPAMUIbI

Tema 7.6. CummeTpus B KyOe,
napaJsuiejienuiesne, npusme,
nupamMue.

Conep:xanue yueOHOIro MaTepuaJia

CuMMeTpUsi OTHOCHUTEIBHOTOUKH, IPSIMOH, IUIOCKOCTH.
Cummerpus B KyOe, mapajuiesienuresie, pu3Me, TupamuIe.

Tema 7.7 Ilpumepbl cHMMETpPHH B
npodgeccuu.

IMpodeccHoHAILHO-OPMEHTHPOBAHHOE  COJEPIKAHUE
(conep:kaHue NMPUKJIATHOTO MOILYJIsI).

IIpakTuyeckoe 3ansaTue Nel2. Cummerpus B TOpHUPOJE,
aApXUTEKType, TEXHUKE, B OBITY.

Tema 7.8. IIpaBuiibHbIC
MHOTOrPAHHUKH, UX
cBoOiicTBA.

Coaep:xanue yueOHOro MaTepuaJia

IIpakTnyeckoe 3anarue Nel3. [Ilonsatne mnpaBUWIBHOTO
MHoOrorpaHHuka. CBoicTBa IpaBUJIBHBIX MHOTOIPaHHUKOB.

Tema 7.9

uauuap, ero
cocraBsomue. Ceuenue
HUJIMHAPA.

IIpodeccnonanbHO-OPMEHTHPOBAHHOE  CO/lePKaAHUE
(comeprkaHue NMPUKJIATHOTO MOAYJIs).

Hununaap u ero snementsl. CeyeHne MWIMHApPA (MapajiebHOe
OCHOBaHUIO U ocu). Pa3BepTka nunuHapa.

Tema 7.10

Konyc, ero cocraBiaswomme. Ceuenue

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE  COAEpPKAHME
(comeprkaHue NMPUKJIATHOTO MOMYJIs).

KOHYyca. IIpakTuyeckoe 3ansitue Nel4. KoHyc M ero sieMeHTHI.
CeueHne KoHyca (MapajuleIbHOE OCHOBAHUIO W IIPOXOJAIEe
yepes BEpIINHY), KOHUYecKue ceueHus. PazBepTka KoHyca.

Tema 7.11 Copaepxxanue yueOHOIro MaTepuasa

I1IK 2.2
K 2.3
[IK 2.4
IIK 2.5
K 3.1
[IK 3.2
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Yceuennblii Konyc. CeyeHnue

Yceuennsiit konyc. Ero obpasyromas u Beicota. Ceuenune

yCe4eHHOr0 KOHycAa. YCEUEHHOr0 KOHYyca 2
Tema 7.12 Coaepxxanue yueOHOro MaTepuasa 2
Ilap u cepa, UX ceyeHuUs. lap u cdepa. Bzanmuoe pacronoxxeHue chepsl U IIOCKOCTH. 2
Ceuenue mapa, cepsl
Tema 7.13 Conep:xanue yueOHOIro MaTepuaJia 6
IMonsTe 06 00bEMe TeJIA. [Tonsitrie 06 o6beMe Tena. OObeM Kyda U IPSIMOYTOJIEHOTO 5
OTHomeHne 00beMOB MOAOOHBIX napajuiejaenumnesa.
TeJl. O6bem mpu3Mbl U HUIHHAPA. OTHOILIEHUE 00BEMOB MOI00HBIX 5
Tel.
['eomeTpuyeckuii cCMbICI 5
onpeAenuTeNs 3-ro mopsikKa.
Tema 7.14 Conep:xanue yueOHOIro MaTepuaJia 2
O0BLeMEBI M IIOINAIH OO6bembl upaMu bl 1 KoHyca. O0bem mapa. [lnomaan 9
NOBepPXHOCTeH TeJl MOBEPXHOCTEH Tell.
Tema 7.15 KomOnnanuu Conep:xxanue yueOHOro MaTepuaJia 2
MHOTOIPAaHHUKOB M TeJ B ToM 4nciie NpaKTHYECKHUX 3aHATHH 2
BpalleHusl. IIpakTuyeckoe 3anaTue Nel5. KomOuHamy reoMeTpuueckux 9
TeI
Tema 7.16 I'eomerpuyeckue Coaepxxanue yueOHOIro MaTepuasa 2
KOMOMHAIMH HA NPAKTHKe. B TOM 4MciIe NPAKTHYECKUX 3aHATHI 2
IIpakTuyeckoe 3ansaTue Nel6. crnonb3oBaHnne KOMOMHAIINN
MHOTOT'PaHHHUKOB U TeJI BpallleHHsI B TPAKTUKO-
OpPUEHTHPOBAHHBIX
3a/jayax.
Tema 7.17. Pemienue 3anau. Conep:xxanue yueOHOro MaTepuaJia 2
MHOrorpaHHUKH M TeJa Kounrtpoabnas padora 2
BpalleHusl. KonTpoubHnas pa6ora Ne6. O6beMbl U MIIOLIAAN TOBEPXHOCTH
MHOTOTPaHHHUKOB U TE€J BPAIICHHUS.
Pasnen 8. [lepBooOpa3nas GpyHKUIMH, 14

ee IpUMeHEHHe.
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Tema 8.1 Conep:kanue y4eOHOT0 MaTepHuaJia
IlepBooOpa3nas pynkuuu. [IpaBuia 2
HAXOXK/IeHHs ePBO0GPASHEIX [Tonsitue naTerpupoBanus. O3HaKOMJIEHHE C TIOHATHEM
MHTErpajia u nepBoodpasHoit ans pynkuun y=f(x). 3aoaua o
60CCMAHOBICHUU 3AKOHA OBUIICEHUS NO U3BECTNHOU CKOPOCTIU.
Pewenue 3a0au na céa3v nepoobpasnoll u ee NPpou3Bo00HOU,
sbluUCIeHUe Nep8ooopazHou 0l danHou gyukyuu. Tabauya 2
Gdopmyn ons
HaxodxcoeHus: nepeooobpasnvix. M3yuenue npasuna 6bluucieHusl OK-01, OK-02, OK-
nepeooGpasioii. 03, OK-04, OK-05, OK-06,
Tema 8.2 Conep:xaHue y4eOHOro MaTepHuasia 2 OK-07, OK -08, OK -09
IL1omans KpUBOJIUHEHHON ITonsTHe onpenenéHHOro uHTErpana. I'eomerpudeckuil u IK 1.1
Tpaneuum. ($u3nYeCKUil CMBICI OIIPEJIETICHHOIO UHTErpaa. IIK 1.2
®opmyiia Herorona — JleiiOnnna ®opmyna Hetorona— Jleiibuuua. 3adayu, npusooswue K 2 K13
HOHAMUIO ONPeOesIeHHO20 UHMeSPald — O 8bIYUCTIEHUU NIOWAOU IIK 1.4
KPUBOIUHEUHOU mpaneyuu, 0 nepemewjeHuu mouKu. Ik 1.5
Tema 8.3 Coaeprxanue y4yeOHOIro MaTepuasa 2 Ik 2.1
HeonpenejieHHblii 1 IlonsiTHE HEONPENETEHHOTO UHTErpaa. 5 gi gg
onpeeJIeHHbIH HHTErpaJibl :
Tema 8.4 Coaepxxanue yueOHOIro MaTepuasa 2 EE ;;_1
TonsTne 00 onpene/reHHOM I'eomeTpruyecKuii CMBICI ONIPEIETIEHHOTO UHTErpala. K 3.1
HMHTerpajie Kak IJIoIaau 2 )
KPHUBOJIMHEHOH Tpamneuuu. HK 3.2
Tema 8.5 IIpodeccnona/IbHO-OPHEHTHUPOBAHHOE  COAEPKAHHE 4
OnpenesieHHbIA MHTErPAJI B )KU3HU. | (COolep:KaHUe NMPHUKJIATHOTO MOTYJIA).
IIpakTnyeckoe 3ansitue Nel7. ['eomerpuueckuii  cmbICH
omnpenenenHoro uaterpaita. ®opmyna HerotoHa - Jleitouuma 2
IIpakTuyeckoe 3anaTue Nel8. Pemenne 3amau Ha nmpumeHeHne 9
MHTErpaia i BBIYMCICHHS (PU3MUYECKUX BEJIMYMH U IJIOMIAACH.
Tema 8.6. Pemienune 3anau. Copaepxxanue yueOHOIro MaTepuasa 2
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IlepBooOpa3nas pyHkuum, ee KonTpoasnas padora 2
NpPUMEHEeHue Kontpoabnas padora Ne7. [IepsooOpaznas ¢pyuknuu. [IpaBuia

HaX0X/1eHUs IepBooOpasHbIX. Ee nmpumenenue. 2
Paznen 9. Crenenn u KOpHH. 10
Crenennasi pyHKums.
Tema 9.1. Crenennas gpyHkumus, ee Conep:xanue yueOHOIro MaTepuaJia 2
CBOliCcTBA. ITonsiTHE KOPHSA N-OM CTENEHU U3 IEHCTBUTEIBHOIO YUCIIA.

OyHKIUU Y = nVX WX CBOWCTBA U rpaduku. CBolicTBa KOPHS 2

N-OM CTEIIECHHU. OK-01, OK-02, OK-
Tema 9.2. IIpeoOpa3zoBanue Coaep:xanue yue0HOro MaTepuaJia 2 03, OK-04, OK-05, OK-06,
BbIPAKEHNH C KOPHSIMHM N-0if [IpeoOpa3zoBanre upparmOHAIBHBIX BIPAKCHUN OK-07, OK -08, OK -09
CTeNeHu. 2 IK 1.1

K 1.2

Tema 9.3. CBolicTBa cTeneHHu ¢ Copaepxxanue yueOHOIro MaTepuasa 2 MK 1.3
PAlMOHAJILHBIM H AeHCTBUTENBHBIM | [IOHATHE CTENEHN C THOOBIM pallMOHATBHBIM MIOKA3aTEeNEM. MK 1.4
NMOKA3aTeJIsSIMH. CrenenHble GyHKINHU, UX 2 Me 1.5

CBOIiCTBa U rpaduKu. Mk 2.1
Tema 9.4 Coaepxxanue y4eOHOIro MaTepuasa 2 K 2.2
Pemenue nppanuoHaJbHbIX PaBHOCHJIBHOCTE MPPALIMOHAIBHBIX YPABHEHUN U HEPABEHCTB. 2 K 2.3
YPaBHEeHHUIl 1 HEPABEHCTB. Metonp! ux peuienus. Peuienue uppayuoHaibHbIX YPAGHEeHUU U K 2.4

HepageHcma. MK 2.5
Tema 9.5. CTenenu u KOpHHU. Conep:xxanue yueOHOro MaTepuaJia 2 K 3.1
Crenennasi pyHKIusl. Konrpoabnas paéora 2 K 3.2

KonTpoabsHast padora Ne8. Onpenienenue creneHHON QyHKIUH.

Hcnonbp30BaHne €€ CBONCTB IIPU PEILICHNUN YpaBHEHUN U 2

HEPABEHCTB
Paznea 10. IToxa3aTtenbHas 12
(pynxuus.
Tema 10.1 Coaep:xxanue yueOHOro MaTepuaJia 4 OK-01, OK-02, OK-
IMoka3aTenbHasi QyHKIHSA, €€ CreneHb C MPOU3BOJILHBIM JIEHCTBUTEIILHBIM ITOKA3aTEIEM. 5 03, OK-04, OK-05, OK-06,

CBOIiCTBA

Omnpeznenenue noka3areabHON QYHKIIUH, €€ CBOICTBA U rpaduk.

OK-07, OK -08, OK -09
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3HAKOMCTBO C IPUMEHEHUEM TTOKa3aTeIbHON (PyHKIMU. Permenune IK 1.1
HOKa3aTeIbHbIX YPaBHEHUN (QYHKIMOHAIBHO-TPaPUUECKUM 2 K 1.2
METOJIOM. K 1.3
Tema 10.2 Coaepxxanue yueOHOro MaTepuasa 4 I1IK 1.4
Pemenne noxkazaTeabHbIX B TOM YHnc/Ie MPaKTHYECKUX 3aHATHI 4 Hx 1.5
YPaBHEHHI U HEPABEHCTB. IIpakTuyeckoe 3ansaTue Nel9. Pemenne nmokasaTenbHBIX Hx 2.1
YPaBHEHHI METOJIOM YpaBHMBaHM I10Ka3aTeed, METOIOM 5 1K 2.2
BBEJICHUSI HOBOH IMepeMeHHO!, PYHKIIMOHATBHO-TPa(QUIECKIM 1K 2.3
METOJIOM. 1K 2.4
IIpakTuyeckoe 3ansaTue Ne2(). Pemenne mokaszarenbHbBIX 2 HK 2.5
HEPABEHCTB 1K 3.1
Tema 10.3. Cucrembl Conep:xanue yueOHOIro MaTepHaJia 2 MK 3.2
MOKA3aTeJbHBIX _
ypaBHeHHii. Pemenue cucrem nokasaTesbHbIX YpaBHEHUH. 2
Tema 10.4 Copaepxxanue yueOHOIro MaTepuasa 2
Pemenne 3axad. [lokaszareanHasi | KonrpoJabHas padora 2
byHKums. KonTtpoubnas padora Ne9. Penenne nokazareabHbIX
YpaBHEHUN METOJIOM YpaBHHBAHHUS MOKA3aTEIEH U METOJIOM 2
BBEJ/ICHMS HOBOW ITIEpEMEHHOM. Penienne nokasareabHbIX
HEPABEHCTB
Paznen 11. Jlorapudmnbi. 22
Jlorapudmuueckasn
(pynxuus.
Tema 11.1. Jlorapudm uucia. Copep:xanue yueOHOro MaTepuaia 2 OK-01, OK-02, OK-
JecATHYHBIH M HATYPAJIbHBIN Jlorapudm uncna. JlecATHYHBIN U HATYpAIbHBINA JOrapuQMmBI, 5 03, OK-04, OK-05, OK-06,
Jorapugmbl, YUCJIO e. YHUCIIO €. OK-07, OK -08, OK -09
Tema 11.2. Coaepxxanue yueOHOIro MaTepuasa 2 K 1.1
CaoiicTBa Jorapupmos. Onepauusi | Cpoiictsa norapudmos. Onepanys JorapuGpMUpOBaHUS. 5 IK 1.2
Jorapu(pmupoBaHus. I[IK' 1.3
Tema 11.3 Jlorapudgmuueckas Copaepxxanue yueOHOro MaTepuasa 2 I1IK 1.4
¢pyHknus, ee cBoiicTBA. Jlorapugmuueckas QyHKIHUS U €€ CBOHCTBA. 2 Ik 1.5
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Tema 11.4 Pemmenne Coaep:xxaHue yueOHOIro MaTepHaJia 6 Ik 2.1
Jorapupmuyeckux [Tonsitue norapudmuueckoro ypaBHenus. Oneparus IK 2.2
YPABHEHUI1 U HEPABEHCTB. MOTEHIIMPOBAHUS. 2 K 2.3
[IK 2.4
Tpu OCHOBHBIX METOZA PEILICHUs JOrapu(pMUUECKUX ypaBHEHUI: K 2.5
(GyHKIIMOHAIbHO-TpaUUECKU, METOJ] NOTEHLUUPOBAHUS, METO] 2 K 3.1
BBEJICHUSI HOBOM TIEPEMEHHOM. 11K 3.2
2
Jlorapudmuueckre HepaBeHCTBA.
Tema 11.5 Conep:xanue yueOHOIro MaTepuaJia 4
Cucrembl JorapupMu4ecKux _
ypaBHeHHmii. ANTOpUTM pELICHUS] CUCTEMbI YPAaBHEHMI. 2
PaBHOCHIIBHOCTD JTOrapupMUYECKUX 2
YPaBHEHUI U HEPABEHCTB.
Tema 11.6 IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COAECPKAHNE 4
Jlorapud¢msl B npupoJe U TeXHuKe. | (coaep:kaHMe NMPUKJIATHOTO0 MOILYJIS)
IIpakTnueckoe 3ansaTue Ne21. [Ipumenenue norapudma B
3aa4ax npo¢ecCHOHaIbHO-OPUEHTUPOBAHHOTO COAEPKAHMSL. 2
IIpakTuyeckoe 3ansaTue Ne22. Jlorapudmuueckas crnupaib B 9
npupone. Ee MaTemaTnueckue cBOiCTBa.
Tema 11.7. Pemnenne 3anau. Coaepxxanue yueOHOIro MaTepuasa 2
Jlorapudme. Kontpoubnas padora Nel0. Jlorapupmuueckast pyHKIus.
Jlorapugmiiecias Pemenue npocreimx norapuMuyeckux ypaBHEHU. 2
(pynxnus.
Pa3nea 12. MHo:xecTBa. Jj1eMeHTbI 10
Teopuu rpagdos.
Tema 12.1. MHo:xecTBA. Conep:kanue y4eOHOIr0o MaTepHuaJa 2 OK-01, OK-02, OK-
[TonsitTue MuoxkectBa. [logmMmHuoxkecTBO. Oneparuu ¢ 2 03, OK-04, OK-05, OK-06,
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MHO>KECTBaMH. OK-07, OK -08, OK -09
Tema 12.2. Onepauumu ¢ IIpodeccnoHabHO-OPHEHTHPOBAHHOE COJAEPKAHNE 5 IK 1.1
MHOKEeCTBAMMU. (comeprkaHue NPUKJIATHOTO MOTYJIA). IIK 1.2
IpaxkTnyeckoe 3ansiTue Ne23. Onepaiyii ¢ MHOXECTBaMHU. TIK 1.3
Pemenue nmpukiaaHbIx 3a1a4. 2 IIK 1.4
IIk 1.5
Tema 12.3 Coaep:xanue yue0HOro MaTepuaJia 2 Ik 2.1
I'padmni B ToM umciie npakTHYeCKUX 3aHATHI 2 IIK 2.2
IIpakTudeckoe 3anaTue Ne24. [Tonstue rpada. Ca3ubIil rpad, 2 K 2.3
JIEPEeBO, UK rpad HA MIOCKOCTH. K 2.4
IIK 2.5
Tema 12.4 IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COAECPKAHUE 2 K 3.1
Pemenue 3aga4. MHoO:KecTBa, (comeprxkaHue NPUKJIATHOTO MOLYJIA). K 3.2
I'pagbr 1 ux npuMeHeHue. Onepannn ¢ MHOkecTBaMH. ONMCaHUE pealbHbIX CUTYALUN € 2
MOMOIIbI0 MHOKECTB. [IpuMeHeHmne rpadoB K pelieHu o 3a1ay.
KounTtpoabHnas padora 2
KonTpoubnas pa6ora Nell. MHoxecTBa, rpadbl 1 UX
MpUMEHEHHE. 2
Pazgen 13.  DjemeHTHI
KOMOMHATOPHKH, CTATHCTHKH " 24
TEOPUH BEPOATHOCTEH.
Tema 13.1. OcHOBHBIC TOHATHA Coaepxxanue yueOHOIro MaTepuasa 2
KOMOMHATOPHKH. [TepecTanoBKH, pa3MEILEHUS, COUETAHHUS. 2
OK-01, OK-02, OK-
Tema 13.2. CoObITHE, BEPOSITHOCTH Conep:xanue yueOHOro MaTepuaJia 2 03, OK-04, OK-05, OK-06,
codbITusl. Ci10:KeHNe H YMHOKEHHE | CopyiecTHbIE 1 HECOBMECTHBIE COOLITHA. TEOPEMbI O OK-07, OK -08, OK -09
BepOSITHOCTEIi. BEPOSTHOCTH CYyMMBI COOBITUI. YC106HAs 6eposmHoCb. IIK 1.1
3asucumobie u Hezasucumole coovimus. Teopemul 0 6eposimHocmu 2 [IK 1.2
npouseedeHust coObImull. K 1.3
[IK 1.4
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Tema 13.3
BepositHOCTB B IpodecCHOHATBHBIX
3ajayax.

IpodeccnoHaIbHO-OPUEHTHPOBAHHOE  COAEpPKAHME
(comeprkaHue NMPUKJIATHOTO MOIYJIs).

BeposiTHOCTh B MpOo(heCCHOHANIBHBIX 3a/1a4aX.

[paxkTnyeckoe 3ansiTue Ne25. OTHOCHUTENIbHASA YACTOTA
COOBITHSI, CBOICTBO €€ yCTOMUNBOCTH. CTaTUCTUYECKOE
omnpezeneHue BepossTHOCTU. O1eHKa BEPOSATHOCTU COOBITHS.

IpakTuyeckoe 3ansaTue Ne26. Craructuueckoe onpeieneHue
BepoATHOCTH. OlleHKa BEPOATHOCTH COOBITHSI.

Tema 13.4. luckpeTHasi ciay4yaiHas
BEJIMYMHA, 3AKOH ee pacnpeaeJaeHus

Coaep:xanue yueOHOro MaTepuaJia

Bunpl cnyqaitneix BenuuuH. OnpeneneHue JUCKPEeTHOM
CIIy4ailHON BEJINYUHBI.

3aKoH pacnpeneneHus: JUCKPETHOM ciydailHo! BennyuHbl. Ee
YUCJIOBBIE XapAKTEPUCTHUKH.

Tema 13.5. 3agaun MaTeMaTHYeCKON
CTATHCTHKH.

Coaep:xxanue yueOHOro MaTepuaJia

Bapmuarnuonnstii psi. [Tonuron 4actoT u ructTorpaMma.
Cmamucmuyeckue xapaxmepucmuxu poa Habaooaemvlx
OQHHBIX.

Tema 13.6. CocTraBjienue TAO0JMIl U
AHATPAMM HA MPAKTHKE.

IpodeccuoHaILHO-OPMEHTHPOBAHHOE COEPKAHUE
(conep:kaHue NMPUKJIATHOTO MOILYJIsI).

IIpakTuyeckoe 3ansaTue Ne27. [lepsuunas 06paboTka
CTaTHCTUYECKUX JaHHBIX. ['paduueckoe ux npeacraBieHue.

IpaxkTnyeckoe 3ansiTue Ne28. HaxoxaeHue cpeiHux
XapaKTEePUCTHUK, HAOTIOJAaeMBbIX JaHHBIX.

Tema 13.7. Pemnenne 3anau.
JIeMeHTbI KOMOMHATOPHUKH,
CTATUCTUKHU U TEOPHHU
BEpPOSAATHOCTE.

Coaep:xanue yueOHOro MaTepuaJia

DIEMEHTHI KOM6HHaTOpPIKH. CO6BITI/IG, BCPOATHOCTDH COOBITHSL.
CrnoxeHue u YMHOXCHHUC BCPOHTHOCTCﬁ.

KonTpoasHnas padora

Ik 1.5
IIk 2.1
K 2.2
1K 2.3
[IK 2.4
K 2.5
IIK 3.1
I[IK 3.2
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KourpoabHnas padora Nel2. DieMeHTHl KOMOMHATOPHKH, 5
CTaTUCTHKHU U TEOPHU BEPOSTHOCTEH.
Paznen 14. YpaBHenusi u 16
HepaBEeHCTBA
Tema 14.1. PaBHOCHWJIBHOCTDH Conep:kanue y4eOHOT0 MaTepuaJia 4
ypaBHeHuii u HepaBeHcTB. O6IHUe PaBHOCHMIIBHOCTD ypaBHEHHI U HepaBeHCTB. OmpeesieHusl.
METO/IbI pelleHusl. OcHosHble meopembl pagHOCUTIbHBIX NEePex00ax 8 YPaGHeHUsX U 2
HepaseHCcmaax.
OO011re METO/bI pelIeHUsl YPaBHEHUM: nepexoo om paseHcmaea
(pyHKYULL K paseHcmey apeyMenmos OJiss MOHOMOHHBIX (DYHKYULL, ) OK-01, OK-02, OK-
MeMoO PA3N0NCEHUS HA MHONCUMENU, MEMOO 66€0eHUsL HOBOU 03, OK-04, OK-05, OK-06,
nepemMeHHOU, PYHKYUOHATbHO-2PAdudecKuti Memoo. OK-07, OK -08, OK -09
Tema 14.2 Cozep:kanme y4e0HOro MaTepuasa 2 MK 1.1
I'padpuyecknii MeTox pemeHus OO01Me METOIBI PEIICHUST HEPABCHCTB: nepexo0 Om CPAGHEHUs. IK 1.2
YPaBHEHW, HEPABEHCTB. 3HAYeHUl PYHKYUL K CPABHEHUIO 3HAUEHUL ap2YMEeHMO8 OJisl IK' 1.3
MOHOMOHHBIX PYHKYUL, MEMOO UHMEPBAN08, (PYHKYUOHANbHO- 2 IK 1.4
epaghuueckuti memoo. I'padruecKuii METOJ] pEIICHNST YPaBHEHU Ik 1.5
Y HEPaBEHCTB. Ik 2.1
Tema 14.3. YpaBHeHusi u Conep:xanue yueOHOro MaTepuaJia 2 IK 2.2
HepaBeHCTBA ¢ MOLYJIEM. Onpefenenne MoTy/Is. PackpeITHE MOIYIIS TI0 ONPE/IeIEHHIO. IIK'2.3
[Tpocreiitre ypaBHEHUS U HEPABEHCTBA C MOJTYJIEM. 5 1K 2.4
Ilpumenenue pagHOCUILHBIX NEPEXOO0E 8 ONPEOENEeHHBIX MUNAX IIK'2.5
VPa8HeHUll U HEPABEHCME C MOOYIEM. IIK 3.1
Tema 14.4. YpaBHenusi u Cozep:xanue y4eGHOro MaTepuaa 2 1K 3.2
HepaBeHCTBA C mapaMeTpaMu. 3HaKOMCTBO ¢ napameTpoMm. [Ipocretiniue ypaBHEHHS C
napameTpoM. Obuue mMemoosl peuleHus HePaseHCma C 2
napamempom.
Tema 14.5. CocraBienue u IIpodeccnoHaILHO-OPHEHTUPOBAHHOE  CO/AEPKAHME 4
pelieHue NPo(hecCHOHAIBHBIX 32/1a4 | (coAepKaHUe NMPUKJIATHOTO MOTYJIs).
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¢ IOMOIIbI0 YPABHEHHMIA. CocraBieHue u penieHre npohecCHOoHaIbHBIX 33134 C

MIOMOUIBIO YPABHEHU. 2
IpaxkTnyeckoe 3ansitue Ne29. PerieHre TEKCTOBBIX 3a1a4 2
POECCHOHAIIBHOTO COJCPIKAHMUS.
Tema 14.6. Pemenne 3agadu. Coaep:xanue yue0HOro MaTepuaJia 2
YpaBHeHMsI M HEPABEHCTBA. B ToM umnciie npakTHYecKHe 3aHATHS 2
IpakTuyeckoe 3anaTue Ne3(. O0mIre METOIBI peLICHUS
yYpaBHEHUI. Y PaBHEHUS U HEPABEHCTBA C MOAYJIEM U 2
napameTpamH.
Koncynabranumn 2
Koncynpramus o teme: [loaroroska k sk3ameny 2
IIpome:xxyTouHasi arrecTanus (3K3aMeH) 4
Bcero (uac.) 268
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3 YcaoBus peanu3anuu NporpaMmMbl 001eo0pa3oBaTeIbHONH TUCIHIIJIMHBI

3.1 OcBoenue nporpamMmmsl yueOHou nucuumiauabl OYJ[.03 Maremaruka
ocymectisiercs B ' BIIOY KK «KT3K», peanusyromniero o0pa3oBareibHYIO POTPpaMMy CPEITHETO
obmrero oopazoBanus B npenenax ocsoenuss OITOIT CITO ua 6a3e 0CHOBHOTO 00IIIETO
oOpa3oBaHus, B yueOHOM kabunere «MaTemaTukay, B KOTOPOM UMeeTCsl CBOOOIHBIN JOCTYII B
WuTepHeT BO BpeMst y4eOHOT0 3aHATHS U B IEPHO/1 BHEYUEOHOM AeSITeIbHOCTH 00yYarOIINUXCSl.

[Tomemienue kabuHeTa ynoBiaeTBOpseT TpeboBaHusAM CaHUTAPHO-3IUAEMUOIOTMYECKUX
npaswi U HopmaTuBoB (CanlluH 2.4.2 Ne 178-02) u ocHaIIeHO TUIIOBBIM 000PYAOBaHUEM,
YKa3aHHBIM B HACTOSIIIUX TPeOOBaHMSIX, B TOM YHCJIE CIIEHUAIN3UPOBAHHON yueOHOM MeOebio U
CpeICcTBaMU OOyUYEHUSsI, TOCTATOYHBIMU JIJISl BBIMIOJTHEHHUS TPEOOBAHUI K YPOBHIO MOJTOTOBKU
oOyyJaronuxcs.

B kabuHeTe nMeeTcs B HATMYUU MYJIbTUMEIUIHOE 000PYI0BaHKE, TOCPEACTBOM KOTOPOTO
Y4aCTHUKH 00pa30BaTEIBHOTO MpoIiecca MPOCMaTPUBAIOT BU3YAbHYIO HH(POPMAIUIO O
Marematuke, cO3Jal0T IPE3eHTalNU, BUACOMATEpUabl, HHbIE TOKYMEHTBHI.

B coctaB yueOHO-METOAMYECKOTO H MaTePHATbHO-TEXHUUYECKOr0 00eCeYeHUs TPOrPaMMBbI
y4eOHOM JUCIUTUIMHBI MaTeMaTruKa BXOJIAT:

TexHuueckue cpeacTBa 00y4eHHUs:

- IEPCOHABHBIA KOMIBIOTEP C JIMIICH3MOHHBIM IIPOTPAMMHEIM 00CCIICUCHUEM;

- IPOEKTOP C IKPAHOM.

B 6ubnuoTeunsiii poHA BXOIAT YUeOHUKH, yaeOHO-MeToqrnuecKue KOMIUIeKTh (YMK),
o0ecrneunBaroIIre OCBOCHHE yueOHON AUCIMILTUHBI MaTemMaTrka, peKOMEeH1I0BaHHbIE WK
JOTYIIIEHHBIE JUIS UCTIONB30BaHUs B MPO(EeCCHOHAIBHBIX 00pa30BaTeIbHBIX OPraHU3aAIMIX,
peanu3yonmx 00pa3oBaTebHYIO IPOrpaMMy CpeIHEro 001Iero oopa3oBaHus B mpeenax
ocoenus OITOIT CITO Ha 6a3e 0CHOBHOTO 00IIET0 0Opa30BaHHUS.

bubnuroreunslit GOH JOMOTHEH SHIUKIIONEIUIMH, CIIPABOYHUKAMH, HAYYHOU U HAyYHO-
MOMYJISIPHOM, XYZI0)KECTBEHHOM JIUTEPATYPOH U JIp. ...

B mporiecce ocBoeHus mporpamMmbl yaeOHOM TUCITUILIMHEI MaTemMaTHKa 00yJarofecs
HUMEIOT BO3MOXKHOCTb JIOCTYIA K 3JIEKTPOHHBIM YUEOHBIM MaTepHaliaM, UMEIOIINecs B CBOOOTHOM
noctyrne B cucteMe MHTepHeT (971eKTpOHHBIE KHUTH, TPAKTUKYMBI, TeCThI, MaTepuanbsl EI'D u nip.)

3.2 UudopmanmonHoe odecneveHne pean3aniu NporpaMmbl
3.2.1. OcHoBHbIE MeYaTHbIE U3IAHUSA
1. bammaxo M.M. Marematuka juia yupexaeHuil Had. u cpen. [Ipod. O6pazoBanus. M.:
«AKkaneMus»
2.T'yceB B.A., I'puropses C.I'., UBonruna C.B. Maremartuka 11 npodeccuit u
CHEIHAIbHOCTEN COIMAIbHO-3KOHOMMUYECKOTO MpOouIIsi: y4eOHUK JIIsl 00pa3oBat. YupekaIeHUI
Hau. 1 cpel. [Ipod. O6paszoBanus. M.: «AkaneMus»
3. Konmaropos A.H., Abpamos A.M., lynuuueis FO.I1. u ap. AnreOpa u Havyana aHanuza:
yueb. ans 10-11 k. M: Tlpocenienue
4. Artanacsu JI.C., byry3zoB B.®., Kagomues u np., ['eomerpus, 10-11ki. qs
obmreoOpazoBar. Yupexaenuit M: [Ipocsemienue
5. Aunekcanapo, A.Jl. Marematuka: anreOpa W Hadaja MaTEMaTHYECKOTO aHAJIN3a,
reomerpus. 'eometpus. 10-11 xmaccwl : yueOHuk / A.JI. Anekcanapos, JI.A. Bepuep, B.1.
Peoxuk. — M. : U3narensctBo «IIpocsenienune», 2020. — 257 c¢. — ISBN: 978-5-09-062551-7 /
- TekcT : HemocpeACTBEHHBIN
6. Mopakosuu, A.I'. Anrebpa u Hayana maTematuueckoro ananuza. 10 kmacc: B 2 u. Y. 1.
Y4eOHUK a5 ydanmxcst o01eo0pa3oBaTeNIbHbIX YUpexIeHHH (mpodmibHbiid ypoBens) / Al
Mopakosud, I1.B. Cemenos. - M. : Muemo3una, 2020. - 457 c. — ISBN: 978-5-346-01200-9 /
- TekcT : HenmoCpeACTBEHHbIN
7. Mopnkosuu, A.I'. AnreOpa u Hadana maTemaTudeckoro aHanmsa. 11 kmacc: B 2 4. Y. 1.
Y4eOHHK A7 ydanmxcst 001eo0pa3oBaTeNIbHBIX YUpexkIeHHH (mpodmibHbid ypoBenb) / AT
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Mopakosuy, [1.B. Cemenos. - M. : Muemo3una, 2020. - 351 c¢. — ISBN 978-5-346-03199-4/ -
TeKcT : HenmocpeaCTBEHHbIN

8. Mopakosuy, A.I'. Anrebpa u Hayana MaTemaruiyeckoro anammsa. 10 kmace: B 2 4. Y. 2.
3aauyHuK I ydanmxcsi o01meo0pa3oBaTebHBIX YUPEeKISHUH (MpoduIbHbIN ypoBeHb) /AT
Mopnakosud, JI.O. [lenumesa, JI.W. 3BaBu4 [u ap.] - M. : Maemo3suna, 2020. - 336 c. — ISBN:
978-5-346-01202-3/ - TekcT : HEmOCPeACTBEHHBIMH

9. MopakoBu4, A.I'. AnreOpa 1 Hayaia MaremMatrudeckoro aHaimsa. 11 kmacce: B 2 4. Y. 2.
3a7auHuK IS yJalmxcsi 001eo0pa3oBaTeNbHBIX YUpeKACHUH (MIPO(UIbHBIN yPOBEHB) /
A.I'. Mopakosuuy, JI.O. lenumiesa, JI.W. 3BaBuu [u ap.],- M. : Muemosuna, 2020. - 137 c. —
ISBN: 978-5-346-02411-8/ - Tekcrt : HEMOCPEACTBEHHBIN

3.2.2. JlonoJiHUTEIbHbIE HCTOYHHKH

1. Bcepoccuiickue wunTepHeT-oauMmuansl. - URL: https://online-olympiad.ru / (mara
oOpatuenusi: 12.07.2021). - TekcT: 31€KTPOHHBI.

1. Enunas xosutekuus mudpoBeix oOpazoBatenbHbix pecypcoB. - URL: http://school-
collection.edu.ru / (mara oopamenus: 08.07.2021). - TekcT: 3NEKTPOHHBIH.

2. HNudopmannonHas cucrema «EmuHOE OKHO 10CTyna K 00pa3oBaTelIbHBIM pecypcamy.
- URL: http://window.edu.ru / (nata oopamenus: 02.07.2021). - TekcT: 3neKTPOHHBIH.

3. Hayunas snekrponnas OubOimoreka (HOB). - URL: http://www.elibrary.ru (marta
obpamenusi: 12.07.2021). - TekcT: 37I€KTPOHHBIH.

4, OTkpeIThiii  KOIUIEMK. Marematuka. - URL: https://mathematics.ru / (mara
obparmienusi: 08.06.2021). - TekcT: 37I€eKTPOHHBIH.

5. [ToBropum wmarematuky. - URL: http://www.mathteachers.narod.ru / (mara
obparmenust: 12.07.2021). - TekcT: 37I€KTPOHHBIH.

6. CnpaBoyHUK o MaTeMaTHUKe IS IIKOJIBHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (mata oOpamenus: 12.07.2021). - Texkcrt:
JJIEKTPOHHBIN.

7. Cpenusis MmaremaTrueckast naTepHeT mkona. - URL: http://www.bymath.net / (zara
obpamenust: 12.07.2021). - TekcT: 3MeKTPOHHBIH.

8. Denepanbublii mopran «Poccuiickoe obpaszoanue». - URL:  hittp://www.edu.ru /
(mata obpamenus: 02.07.2021). - TekcT: AMeKTPOHHBIN.

9. ®denepanbHbl  IIEHTP HH(POpPMaMOHHO-00pa3oBaTenbHbIX pecypcoB. - URL:

http://fcior.edu.ru / (mata oopamenwus: 01.07.2021). - TekcT: 2IeKTPOHHBIH.
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4, KOHTPOJIb U OlleHKA Pe3YJIbTATOB 0CBOEHHsI 00111e00pa30BaTeIbLHOI TN CHUTITHHBI

KoHTposb 1 o11eHKa pe3ysIbTaTOB OCBOCHMS 00111€00pa30BaTeIbHOM JUCIUIUIMHBI PACKPBIBAIOTCS Yepe3 TUCLMIIIIMHAPHbIE PE3YIbTaThl,
HarpasJIeHHbIC Ha opMupoBaHre 00X U MPOPECCHOHATBHBIX KOMIETEHIIHH MO pa3/ielaM U TeMaM COJIepKaHusl yueOHOTro MaTepuania.

O6mas/mpodeccronanbHas Paznen/Tema THuI OIIEHOYHBIX MEPOTIPHATHS
KOMITCTCHIIHS
OKO1. Beibupats crioco6s! pemenus |P1,Temal.1,1.2,1.311-0/cC5, TecTtupoBaHue
3ajad MpoQecCuOHaATBHOM 1.4. 'Y CTHBIN onpoc
NEeATeIbHOCTH TPUMEHUTENIBHO K P2, Temn12.1,2.2,2.3,2.4, [IpeacraBneHue pe3yabTaToB
[PA3JINYHBIM KOHTEKCTAM 2.5,2.6I1-0/c,2.7 MPaKTUYECKUX padboT
P3,Temn13.1,3.2,3.3,3.4, KoHTposibHas paboTa
3.5, 3.6 BrImoiHeHME 3a1aHUil Ha
P4, Temnbi4.1,4.2,4.3,4.4, DK3aMecHE
4.5,4.6,4.711-0/c,4.8,4.9,
4.10
P5,Temsr15.1,5.2,5.311-
0/c,5.4,5.5,5.6
P6,Temp16.1,6.2,6.3,6.4,
6.5, 6.6, 6.711-0/c, 6.8



file:///F:/РП%20ОД%20Математика%20(базовый%20уровень)%20вариант%201%20(232%20ч.)%20Шильникова.docx%23_bookmark8

OK 02. Ucnosib30BaTh COBPEMEHHbBIE
CpeICTBa IIOMCKa, aHaJIu3a U
WHTEpIpeTaluy HHHOpMaIuy,
MH()OPMAIIMOHHBIC TEXHOJIOTUH IS
BBHITIOJTHEHUS 3a/1a4
podeccnoHaABLHOM e TEIBHOCTH

P1,Temal.1,1.2, 1.3 II-o/c,
1.4,
P3,Temri3.1,3.2,3.3,3.4,
3.5, 3.6
P6,Temp16.1,6.2,6.3,6.4,
6.5, 6.6, 6.711-0/c, 6.8
P7,Tems17.1,7.211-0/C,

7.3, 7.4

TectupoBanue

'Y CTHBII onpoc
[IpencraBienue pe3yabTaToB
MPAaKTUYECKUX paboT
KonTponbHas pabota
BrinosiHeHUe 3a1aHUI Ha
DK3aMeHe

OK 03. Ilnanuposats u
[peaT30BBIBaTh COOCTBEHHOE
poeCCHOHATBHOE U TUYHOCTHOE
pa3BUTHE, TPEANPUHUMATEILCKYIO
NesITeNIbHOCTD B MPOQECCUOHAIBHON
cdepe, NCIOIB30BATH 3HAHUS 10
(brHAaHCOBOW I'PaMOTHOCTH B
PazUHBIX )KU3HEHHBIX CUTYalUAX

P1,Temal.1,1.2, 1.3 IT-o/c,
1.4.

P2, Temr12.1,2.2,2.3,2.4,
2.5,2.611-0/c,2.7
P3,Temn13.1,3.2,3.3,3.4,
3.5, 3.6

P4, Temrpi4.1,4.2,4.3,4.4,
4.5,4.6,4.711-0/c,4.8,4.9,
4.10

TectupoBanue

'Y CTHBIN onpoc
[IpencraBieHne pe3yabTaToB
[PAKTUYECKUX paboT
KonTtposnbHas pabora
BeITonHEHUE 3ajaHUI Ha
DK3aMEHe

P6,Temp16.1,6.2,6.3,6.4,
6.5, 6.6, 6.711-0/c, 6.8
P7,Temsr7.1,7.211-0/c,
7.3,7.4
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OK04.5¢ddexTnBHO
B3aumMoneiicTBoBaTh 1 paboTaTh B
KOJUIEKTUBE U KOMaH/Ie

P1,Temal.1,1.2, 1.3 II-o/c,
1.4.

P2, Temp12.1,2.2,2.3,2.4,
2.5,2.6I1-0/c,2.7
P3,Temn13.1,3.2,3.3,3.4,
3.5, 3.6

P4, Temni4.1,4.2,4.3,4.4,
4.5,4.6,4.711-0/c,4.8,4.9,
4.10
P5,Tems15.1,5.2,5.311-
0/c,5.4,5.5,5.6

TectupoBanue

'Y CTHBII onpoc
[IpencraBienue pe3yabTaToB
MPAaKTUYECKUX paboT
KonTponbHas pabota
BrinosiHeHUe 3a1aHUI Ha
DK3aMeHe

OKO05.0cy1ecTBIsIThYCTHYIO U
MMUCbMEHHYI0 KOMMYHHUKALIMIO Ha
FOCYJIapCTBEHHOM sA3bIKe Poccuiickoin
deneparyy ¢ y4eToM 0COOEHHOCTEH
COLIMAJIBHOTO U KYJIBTYPHOIO
KOHTEKCTa

P1,Temal.1,1.2, 1.3 IT-0/c,
1.4.
P3,Temni3.1,3.2,3.3,3.4,
3.5, 3.6
P6,Temp16.1,6.2,6.3,6.4,
6.5, 6.6, 6.711-0/c, 6.8
P7,Temsr7.1,7.211-0/c,
7.3,7.4

TectupoBaHue

Y CTHBIN OIpoc
[IpencraBieHue pe3yabpTaToB
MPAKTUYECKUX padoT
KoHnTponbHas padoTa
BrimmonHeHue 3a1aHu Ha
PK3aMEHE

OKO06.I1posiBIATh IrpaxaaHCKo-
MaTPUOTHYECKYIO MTO3UIIHIO,
NIEMOHCTPHPOBATH OCO3HAHHOE
MOBE/ICHNE HA OCHOBE TPAAUIIMOHHBIX]
00IIeYETI0OBEYECKUX 1IEHHOCTEN, B
TOM YHKCJIE€ C yY€TOM rapMOHU3AIUU
ME)KHALMOHAIbHBIX H
MEXPETUTHO3HBIX OTHOIICHUIH,
MPUMEHSITh CTaHIAPTHI
QHTHKOPPYIIIMOHHOTO TIOBEJICHUS

P1,Temal.1,1.2, 1.3 IT-0/c,
1.4.
P4,Tems14.1,4.2,4.3,4.4,
4.5,4.6,4.711-0/c,4.8,4.9,
4.10
P5,Tems15.1,5.2,5.311-
0/c,5.4,5.5,5.6

TectupoBanue

Y CTHBII OIIpoC
[IpencraBneHue pe3yabTaToB
MPAKTUYECKUX padoT
KonTponbHas pabota
BrirmonHenue 3agaHui Ha
DK3aMEHe

OKO07.ConeicTBOBaThH
CoxpaHEHHIO OKPYKAIOIIEH CPEIbl,
[peCypCcocOepeKeHUIO0, IPUMEHSTh
BHAHUS 06 HU3MCHCHHUHU KJIMMAaTa,

P2, Temb2.1,2.2,2.3,2.4,
2.5,2.6I1-0/c,2.7

P4, Temni4.1,4.2,4.3,4.4,
4.5,4.6,4.711-0/c,4.8,4.9,

TectupoBanue

'Y CTHBIN O1IpoC
[IpencraBieHue pe3yabTaToB
MPaKTUYECKUX paboT
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MPUHITATIBE OEPEHKITHBOTO
MPOU3BOICTBA, 3P (HEKTUBHO
NIECTBOBATh B YPE3BbIYAMHBIX
CUTYyaILUSIX

4.10
P5,Tems15.1,5.2,5.311-
0/c,5.4,5.5,5.6
P6,Temb16.1,6.2,6.3,6.4,
6.5, 6.6, 6.711-0/c, 6.8

KoHTtposibHast pabota
BrinosiHenue 3agaHuii Ha
bDK3aMeHe

OK 08. Ucnosb30Bath cpesicTBa
(U3HYECKON KYIbTYPHI IS
COXPAHEHHUS U YKPEIUICHUS 3J0POBbs
B IIporiecce mpoecCHOHaATbHON
NEATEILHOCTH M IOCPIKAHUS
HE00X0IUMOTO YPOBHS (PU3HUECKOMN
[MOITOTOBJIEHHOCTH;

P1,Temal.1,1.2, 1.3 IT-o/c,
1.4.

P4, Temr14.1,4.2,4.3,4.4,
4.5,4.6,4.711-0/c,4.8,4.9,
4.10
P5,Tems15.1,5.2,5.311-
0/c,5.4,5.5,5.6

TectupoBanue

'Y CTHBIN onpoc
[IpeacraBieHue pe3yabTaToB
MPaKTUYECKUX padboT
KonTponbHas padota
BrinosHenue 3a1anuil Ha
HK3aMEHe

OK 09. ITonp3oBaThCs
Mpo¢eCCHOHAIBHON JJOKYMEHTAIHEH
Ha TOCYJapCTBEHHOM M HHOCTPAHHOM
SI3BIKAX.

P1,Temal.1,1.2, 1.3 IT-o/c,
1.4.

P2, Temr12.1,2.2,2.3,2.4,
2.5,2.611-0/c,2.7
P3,Temn13.1,3.2,3.3,3.4,
3.5, 3.6

P4, Temrpi4.1,4.2,4.3,4.4,
4.5,4.6,4.711-0/c,4.8,4.9,
4.10
P5,Tems15.1,5.2,5.311-

TectupoBanue

'Y CTHBIN onpoc
[IpencraBieHne pe3yabTaToB
[PAKTUYECKHUX paboT
KonTtposnbHas pabora
BrimosHeHne 3a1aHuid Ha
DK3aMEHE

0/c,5.4,5.5,5.6
[IK 1.1. YurtaTe yeprexu P1 Tema 1.3 TectupoBaHue
CPEIHEH CII0KHOCTU U CIIOKHBIX P2 Tema 2.6 'Y CTHBIN Oonpoc
CBAapHBIX METAJUIOKOHCTPYKIUN P4 Tema 4.7 [IpakTrueckue paboThI I-0/C
P 5 Temnr 5.3, 5.5
P 6 Tema 6.7
P 7 Tema 7.2
[1K 1.3. IIpoBepsTh P1 Tema 1.3 TectupoBanue
OCHAIICHHOCTD, P2 Tema 2.6 'Y CTHBIN onpoc
paboTOCITOCOOHOCTD, P4 Tema 4.7 [IpaxTrueckue paboThI M-0/C
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MCIIPABHOCTb U OCYILICCTBIIATH

P 5 Temsnr 5.3, 5.5

HACTPOIKY 000pyI0BaHUS MOCTA P 6 Tema 6.7
TUTs1 pa3JIMYHBIX CIIOCOOOB CBapKHU P 7 Tema 7.2
[1K 1.4. IlonroraBnuBaTh u P1 Tema 1.3 TectupoBanue
[POBEPATH CBAPOUHBIE P2 Tema 2.6 Y cTHBINM onpoc
MaTepHuabl Ul pa3IMYHbIX P4 Tema 4.7 [TpakTuyeckue paboThI M-0/C
CIIOCOOOB CBapKH P 5 Temsl 5.3, 5.5
P 6 Tema 6.7
P 7 Tema 7.2
[1K 1.5. BeinonssTs cOopky u P1 Tema 1.3 TectupoBaHue
[MOATOTOBKY 3JIEMEHTOB P2 Tema 2.6 'Y CTHBIN OIpOC
KOHCTPYKIIUH TI0J] CBAPKY. P4 Tema 4.7 [TpakTryeckue paboThI -0/C
P 5 Temnr 5.3, 5.5
P 6 Tema 6.7
P 7 Tema 7.2
[1K 1.6. IIpoBoaNUTH KOHTPOJIH P1 Tema 1.3 TectupoBanue
MOATOTOBKU U COOPKU DIIEMEHTOB P2 Tema 2.6 'Y CcTHBIN Ornpoc
KOHCTPYKLIUU MOJT CBAPKY P4 Tema 4.7 [IpakTrueckue paboThI I-0/C
P 5 Temsr 5.3, 5.5
P 6 Tema 6.7
P 7 Tema 7.2
[1K 1.7. BeinoyHATH P1 Tema 1.3 TectupoBanue
[IpEABAPUTEIIbHBIN, P2 Tema 2.6 'Y CTHBIN Oonpoc
COIMYTCTBYIOIIUHN (MEXKCIOUHBII) P4 Tema 4.7 [IpakTiueckue paboThI I-0/C
[OJ0TpeBa MeTasuia P 5 Temnr 5.3, 5.5
P 6 Tema 6.7
P 7 Tema 7.2
[1K 1.8. 3aunmare 1 yaansiTh P1 Tema 1.3 TectupoBanue
MOBEPXHOCTHBIE 1€(DEKTHI P2 Tema 2.6 'Y CTHBIN Oonpoc
CBapHBIX LIBOB I0OCJIE CBAPKU P4 Tema 4.7 [IpakTrueckue paboThI I-0/C
P 5 Temnl 5.3, 5.5
P 6 Tema 6.7
P 7 Tema 7.2
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[1K 1.9. IIpoBOUTH KOHTPOJIb
CBAPHBIX COEAMHEHHI Ha
COOTBETCTBUE T€OMETPUUYECKUM
pasmepam, TpeOyeMbIM
KOHCTPYKTOPCKOM U
[IPOX3BOJICTBEHHO-
TEXHOJIOTMYECKOM
TTOKYMEHTAIMH 110 CBapKe

P1 Tema 1.3
P2 Tema 2.6
P4 Tema 4.7
P 5 Temsnl 5.3, 5.5
P 6 Tema 6.7
P 7 Tema 7.2

TectupoBanue
'Y CTHBII onpoc
[IpakTHyeckue
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5 KoHTpOJIbHO-N3MepHUTeIbHbIE MATEPHAJbI
KonTponbHO-u3Meputensubie  Marepuansl  (manee — KHMM) mnpencraBieHbl B BHIC
MEXIUCIUIUTMHAPHBIX 33/IaHU W HAIpaBJICHbl HA KOHTPOJIb KaueCTBAa W YIPaBJICHUE MPOIECCOM
npuoOpeTeHus: O00y4aloIUMUCA HEOOXOAMMBIX 3HAHUM, YMEHUN, HAaBBIKOB U TPOIECCOM
(hopMUPOBAHUS KOMIIETCHIIUH, OTPE/ICIIEHHBIX OCHOBHON 00pa30BaTEILHON MPOrPaMMOil CpeTHETO
npodeCCHOHAIBHOTO 00pa3oBaHus mo yueOHo# nucuuruinae OV/].03 Mamemamuka mocpeacTBOM
TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH, IPOMEXKyTouHOM arrectarueii. KM paspaboran ¢ omopoii Ha
CUHXpPOHM3UPOBAaHHBIE 00pa3oBaTe/IbHBIE pE3yJabTaTbl M C Y4eToM MpodeccHoHaNbHOM
HANPaBIEHHOCTH 00pa30BaTeNIbHON mporpammsl utst crienuaibHocTd 15.01.05. CBapmuk (pydHOi
Y YaCTUYHO MEXaHU3UPOBAHHOW CBApKH (HAILJIABKH))

5.1 Kpurepuu oueHUBaHHUSI YCTHBIX OTBETOB Ha BONPOCHI NMPOMEKYTOYHOH aTTeCTAIlUM B
dopme 3x3amena:

L4 IMMOJIHOTA W MPAaBHUJILHOCTb OTBCTA,
L4 CTCIICHb OCO3HAHHOCTU YCBOCHMU,
L4 IOCJIICAOBATCIBbHOCTD HM3JIOKCHM A,
L4 YMCHHUC IMOATBEPAUTL OTBET CBOMMU IIPUMEPAMU;

«5» - OTBET NOJIHBIN, IPABWIIBHBIN, MaTEPUAI YCBOEH U NTOATBEPKAAETCA CBOUMHU
IpUMEpaMu, OTBEYAET CBS3HO, ITOCIIEI0BATEIbHO, 0€3 HEIOUETOB WU JIOIYCKAeT HEKOTOPhIE
HETOYHOCTH.

«4» - oTBET OJIM3KUH K «5», HO CTYJIEHT I0ITyCKaeT HETOUHOCTH, KOTOPBIE JIETKO
VCIIPABIIETCS CaM.

«3» - oOyuaronmiicss 0OHapyKMBaeT MOHUMAaHKE U3JIaraeMoro Marepuania, HO OTBEYaeT
HETOYHO, 10 HABOJSIIUM BOIIPOCaM, 3aTPYyIHAETCS caM IIPUBECTH pumep. VcnpasiiseT TOIbKO C
IIOMOILBIO, U3J1araeT MaTepua HECBA3HO. .

«2» - oOyuarouuiics oOHapyKMBaeT OJHOE HETOHUMAaHUE H3JIaraeMoro Marepuaia,
OTCYTCTBHE OTBETa

5.2 KpurepusiMu olleHKH pPe3y/JI1bTATOB BHEAYAUTOPHOI CAMOCTOATEJIbHOM PadoThI
o0yyaroerocst ABJISIOTCH:

- YPOBEHb OCBOCHHMSI yU€OHOTO MaTepuana;

- YPOBEHb YMEHHUS HUCII0JIb30BATh TEOPETUUECKHUE 3HAHUS ITPU BBIITOJIHEHUH NMPAKTUYECKUX
3az1ay;

- YpOBEHb C(HOPMHUPOBAHHOCTUOOIICYICOHBIX YMEHUI;

- YPOBEHb YMEHUS aKTMBHO MCII0JIb30BaTh AIEKTPOHHBIE 00pa30BaTeIbHbBIE PECYPCHI,
HaXOJUTh TpeOyroIIytoca HH(pOpMaIIHIO, U3ydaTh €€ U MPUMEHSATh Ha MPAKTUKE;

- 000CHOBaHHOCTb U YE€TKOCTb U3JI0KEHUS MaTepHaa;

- oopMIIEHHE MaTepHalia B COOTBETCTBUH C TPEOOBAaHUSIMU CTaHJApTa MPEAIPUITHS;

- YPOBEHb YMEHUS OPUEHTUPOBATHCS B IOTOKE HH(POPMALIUH, BBIACIATH [NIABHOE;

- YPOBEHb YMEHHUS YETKO C(hOopMyIHpOBaTh NpodIemMy, IPEUI0KHUB €€ PellIeHuE,
KPUTHYECKH OLIEHUTH PEIICHUE U €T0 MOCIEICTBUS;

- YPOBEHb YMEHHUS ONPEEINUTh, IPOAHAIN3UPOBATh aAJIbTEPHATUBHBIE BO3MOXKHOCTH,
BAPUAHTHI ICVCTBUI;

- YpOBEHb YMEHUS C(HOPMYIHPOBATh COOCTBEHHYIO MTO3UIUIO, OLIEHKY M apryMEHTHPOBATh
ee.

5.3 KoHTpPO/IbHO-01IeHOYHBIE CPEeCTBA H KPUTEPHH OLIEHKH TeKYIIero KOHTPOJIs
3HAHHUU

5.3.10neH04HbIE CPpeACTBA VIS MPOBEACHHUA TEKYLIEro KOHTPOJIsI 0CBOCHHS Y4eOH O
aucuunanabl OY/1.03 Marematuka

1.1. 3axaHus ¥ 3TAJTI0OHBI OTBETOB /IJIS1 IPOBEACHHUS TEKYILIEro KOHTPOJIs

Pa3pea 1. [loBropeHne kypca MaTeMaTUKH

OCHOBHOM IIKOJIBI

Tema 1.1 Llenpb u 3a7aun MaTEMaTUKU IPU OCBOEHUHU CHEMATIBHOCTH. YNCIIa U BBIYNCIICHUS
Teopernyeckue BONpoChI
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Ha3zoBuTe BUAEI Uncel.

YeM 0TIMYAIOTCS PallMOHATIBHBIE YUCIIA OT UPPALMOHAIBHBIX ?

Bo ckoibK0 pa3 He0OXOAMMO YBEIMYHUTh YHACIO 27, 4T00bI nmosryumnocs 108?
Uto Takoe nepemeHHas?

Kaxue Buzbl nelicTBUil Hajl CUJIaMM Bbl yKe 3HaeTe?

TeMa 1.2. Yucna v Beruncienus. Beipaxkenus u npeoOpazoBaHus

Teoperuyeckue BONpochl:

1. Yro Takoe umucio?

2. UYto Takoe BhIpakeHUE?

3. Kakwue Buab1 nmpeoOpa3oBaHuil BEIpaKEHUN BBl y)Ke 3HaeTe?

Tema 1.3. 'eomeTpust Ha MIOCKOCTH

TeopeTnueckne BONpochI:

1. Yro takoe reometpus?

2. UYrto Takoe MmiocKocTh?

3. Kakwue miockue Gurypsl Bol yxe 3HaeTe?

4. Kak reoMeTpus Ha IMJIOCKOCTH MOXET OBITh CBSI3aHa ¢ Balleil mpodeccueii?
IIpodeccnonanbHO-OpHMEHTHPOBAHHOE CO/lep:KaHMe (Coep:KaHue MPUKJIAJTHOTO MOLYJIs1)
IpakTnueckoe 3ausaTue Nel. Bupl miockux GUryp U ux miomaib.

Bpems Ha BbinosiHeHue: 90 MUH.

akrwbdE

Bapuanr 1.

3amanwue 1. [Inockocts nepecekaer croponsl AB u BC tpeyronsauka ABC cooTBETCTBEHHO
B Toukax D u E, mpuuem AC||[]. Haiigure AC, ecan BD:AD=4:3 u DE=12 cm.

3ananue 2. PeOpo kyba paBHO 6 cM. Haiinure:

a) TuaroHaib Kyoa;

0) TuTOIIaIb CEYCHHUS, IPOXOIAIICTO Yepe3 JIBE AUAroHaIu Kyoa.

3ananue 3. Touka O — nenTp BnucanHou B TpeyronbHUK ABC okpyxHoctu. K muiockoctu
JaHHOTO TpeyrojapHuKa mnposeneH nepneHaukynsp OK. Haiinute paccrosHue ot touku K 1o
CTOpOH TpeyronbHukKa, eciu AB=BC=30 cm., AC=48 cm., OK=16 cm.

3ananue 4. B npsamoyronsHom napamienenunene ABCDA B,C,D ; nano: AB=BC=4+2

cM., BD ; =16 cm. HaiiguTte: a) paccrosiaue mexay npsimeiMa BD | u AA

0) yron mexay npsimoit BD ; u mutockocthio ABC.
Bapuanr 2.
3amanue 1. Ilmockoctes [1 mepecexkaer cropoHel AB u BC tpeyrompHuka ABC
cootBercTBeHHO B Toukax D u E, npuuem AC||J. Haitnute AC, ecniu BD:AD=6:5 u DE=18 cm.
3ananue 2. Pebpo xyba paBHo 10 cm. Haiinute: a) auaronans ky6a; 0) miomaab ceyeHus,
MIPOXOJAIIETO Yepes3 JIBe AuaroHaiu Kyoa.
3ananue 3. Touka O — nenTp BnucanHou B TpeyronbHUK ABC okpyxHoctu. K miockoctu
JJAaHHOTO TpeyrojbHuka mnpoBeaeH nepneHaukyisp OK. Haiinute paccrosHue ot touku K 10
CTOpPOH TpeyroiibHuKa, eciiu AB=BC=15 cm., AC=24 cm., OK=8 cm.
3amanue 4. B npsamoyronasnom mapamienenumnene ABCDA B C D gano: AB=BC= cm., BD
=24 cMm. Haiinute: a) paccrosiHue Mexay npsmeiMu BD u AA ; 6) yron mexnay npsmoit BD u
miockocThio ABC.
Tema 1.4. [IporieHTHBIE BBIYMCIIEHUS
IIpakTnueckoe 3ansaTue Ne2. [IpocTbie IPOIEHTHI, pa3HbIE CIIOCOOBI UX BBIYUCIICHUS.
Cno’xHbIe IPOLIEHTHI.
Bpemsi Ha BbInoJIHeHHe: 90 MUH.
3amaval. B npouutom rogy o0beM CBapOUHBIX paboT mpeanpusTHiO cocTtaBmil 210 equHMII.
B Tekymiem roay miaHupoBaigu 10BeCTH 00beM paboT 10 220 enuHuir, GakTHIECKUN 00BEM paboT
B Tekyuiem rogy cocraBui 230,5 enunun. Onpenenurts, Ha CKOJBKO % IJIAHUPOBAIM YBEIUYMTH
o0wvem pabot? Ha ckomnbko % ¢akruuecku yBenuuumics o0bem padbor? Ha ckonbko % BBINONIHEH
raH?
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3anaga 2. CTouMOoCTh TOBapa u paboT coctasisier 39420 pybneit, mpudeM pacxoabl Mo
paboTte ToBapa coTaBiAOT 8% CTOMMOCTH caMoro ToBapa. KakoBa crommocTs ToBapa 6e3 yuera
CTOMMOCTH €ro paboThI?
3amaua 3. 3akoH crpoca Ha ToBap omuckiBacTes Gopmynoit Qd=400-p, 3aK0H MPEATOKCHHS
Qs=2p-200. OnpenenuTs TOYKY PAaBHOBECHS H PABHOBECHBIN 00HEM.

TecToBoe 3axanue Ne 1

Bpemsi Ha BbinoJiHeHne: 20 MUHYT.

3ananue 1. CpaBuure uncia (-8,1) u (-8,12)
Bapuants! oTBeTa:

1)-8,1<-8,12

2)-8,1> -8,12

3)-8,1=-8,12

3aganue 2. Bomonuure cnoxenue: (-54) + (-16)
Bapuants! oTBera:

1) -38

2) -70

3) 70

3ananue 3. Boimonnure cioxenue: (-63) + 26
BapuanTs! oTBeTa:

1) -37

2) 37

3) -89

3amanue 4. Haiimure pasHocts: (-75) - (-25)
Bapuants! oTBera:

1) -50

2) 50

3) -100

3amanue 5. Haiinure 3HaueHUE BBIpaXEHUST yIOOHBIM CITIOCOOOM:
-89+ 12,17 + 4,8-13,2 + 8,9-12,17
Bapuants! oTBeTa:

1) 18

2) 84

3) -84

3amanue 6. Haiiaure npousseaenue: (-17)*0,5
BapuanTsr oTBeTa:

1) -0,85

2) -85

3) 85

3ananue 7. Haliaure 3HaueHUE BRIpaXEeHUs YIO0OHBIM criocoboM: 1,6 * (-1,25)*0,5*(-8)
Bapwuants! oTBeTa:

1)8

2)0,8

3)-8

3amanue 8. Haiinute 3HaueHne BIpaKeHUs yIOOHBIM criocodoM: (4/7)*(-9,27)—(4/7)*(-2,27)
BapuanTsr oTBera:

1) -4

2) 4

3) -28

3ananue 9. Haiiaure uacthoe: -3,2:(-0,08)
BapuanTts! oTBeTa:

1) -40
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2) -4
3) 40
Kurou k Tecry:

Ne ipaBrIIBHOTO OTBETA

3amanue 1

3amanue 2

3amanue 3

3amauue 4

3aganue 5

3aganue 6

3ananue 7

3amanue 8

Wl | W N W P P W DN

3aganue 9

Tema 1.5. YpaBHeHus1 M HepaBeHCTBA
IIpakTnueckoe 3ansaTue Ne3. JIunelinvlie, KBaipaTHbIe, IPOOHO-TUHEHHbBIC YPABHEHHUS U

HEpaBEHCTBA.
Bpemsi Ha BpinosiHenne: 90 MuH.
Bapuanrt 1
7 17y 2 3 1
1. Beruucnure: (5 ——3 —) el T
12 36/'9 26 3
2. VYrpoctute BelpakeHue:
2a-2b [ 1 1.
a) — |l ——;
b a-b a+b
4a-9 2a
6 (a-22):(2a-2).
a—2 a—2
3. Pemure ypaBHeHue:

a) 2x? +3x—5=0;
6) 25— 100x% = 0:

x+9 x—1
B) ———=2,
3 5
4 Pemnre HCPAaBCHCTBO:

a) 6x —502x + 8) > 14 + 2x;
0) 3x2 —4x+1<0.

5. VY npsMOyroJibHOTO TPEyrojJbHUKA KaTeT a = 3CM U TUIoTeHy3a ¢ = 5cM. Haliaure
JIpPYrou KaTer.
Bapwanr 2
1 5 1 1
1. Breraucnure: (3 -—1 —) 2-—1--2,4.
3 6 7 3
2. YrpocTtute BeIpakeHue:
1 1\, 2
a) - : ;
m-n m+n/ 3m-3n
3x 6x—25
6) (3x——):(x— )
x—4 x—4
3. Pemnre ypaBHeHue:

a) 5x2+7x+2=0;
6) 4 —36x%>=0;

x—4 x—1
o3,
2 5

4. Pemnre HepaBeHCTBO:
a) 54+ x>6x—3(4x+5);

B)
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6) 2x2 —3x—52>0.
S. VY npsMOyroJIbHOTO TPEyrojibHUKa KaTeTsl a = 3¢cM u b = 5cM. Haiinure
THIIOTCHY3Y.

Pa3nea 2. IIpsiMmble M JIOCKOCTH B POCTPAHCTBE

1. Kakue miockocTy Ha3bIBaKOTCs MapajuieIbHbIMU?

2.YKaXuTe MOJIeNH apaJUIeTIbHBIX TNIOCKOCTEH Ha peaAMeTaxX KIacCHOH 00CTaHOBKH.

3. ChopMyupyiTe U JOKAKHUTE MPU3HAK MapaUICTbHOCTH INIOCKOCTEH.

4. JlokaxkuTe, 4TO uepe3 TOUYKY BHE JAHHOM IIJIOCKOCTHM MOKHO IPOBECTH IIJIOCKOCTD,
napasuieibHyI0 JAHHOM, U IPUTOM TOJIBKO OIHY.

5. JlokaxxuTe, 4TO €CJM JIBE MapauleibHbIE IUIOCKOCTU MEPECEKAIOTCA TPEThEU, TO MpPSIMBbIE
nepeceyeHrs napasuiebHbl.

6. Jlokaxure, UYTO OTPE3KM MapPAUIEIbHBIX MPSAMBIX, 3aKIOYEHHbIE MEXIy JBYMs
napasuieIbHBIMU IIOCKOCTSIMU, PABHBI.

7. Kakyto ¢urypy Ha IIOCKOCTH MBI Ha3biBaeM yrioMm? ((urypy, oOpa3oBaHHYIO ABYMS
JTy4aMH, UCXOASIIUMU U3 OJJHON TOYKH).

8. IIpouwnraiire mockuii yron: £ 0O, ~COD.

9. Kakue Bu/bI yIIIOB Ha MIOCKOCTH MbI M3y4YHIIN? (OCTPBIA, IPAMOIi, TYTO¥)

10. IIpuBeaure npuMepsl NapaieIbHOTO IPOEKTUPOBAHUS B IPUPO/IE.

11. IIpu nmapaiiensHOM IPOESKTUPOBAHUU U300pAKEHHEM OTpE3Ka SBISETCH ...

IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/lep:KaHue (Coep:KaHne NPHUKJIATHOTO
MOYJIs1)
HpakrTnueckoe 3ansitue Ned. Axcuombl  crepeomerpun. lleprneHaAUKyISpHOCTh TPAMOI U
IUTOCKOCTH.

Bpems Ha BbinoJiHeHHe: 90 MUH.
Bapuanr 1
1. Kakoe yTBepxeHIE BEPHOQ?
1) Eciu oniHa U3 1BYX NPSAMBIX MEPHEHIUKYIISIpHA K TPEThbel NPsSMOMA, TO U Jpyrasi npsmast
NEPIEHAUKYJIIPHA K 3TON IPSIMOIA.
2) Ecnu nBe npsiMble NEpHEeHIUKYIISPHBI K TPEThell MPsIMOi, TO OHU MapasuieIbHBbI.
3) Ecnu nBe mpsiMple epIeHaNKYISIPHBI K TUIOCKOCTH, TO OHH MapaJlIeIIbHBL.

2. Ipsimasi M nepneHIUKYJIIpHA K TPSAMBIM a U b, nexanm B miockoctd &, Ho M He

HepHeHAMKYIspHA K miockocTr @ . Torma npsimbie a u b. ..
1) napasnienbHsl;

2) mepecekaroTcs;

3) cKpenmBarTCs.

3. ITnockocte @ mpoxomut uepes BepimHy A pom6a ABCD neprienukymspHo nuaronanu AC.
Torma guaronans BD...

1) neprienAuKyIIpHA I0cKoCcTH T |
2) mapasuienbHa miockoctu X ;
3) IEKHUT B IIIOCKOCTH. X

4. all@, b L& Torna npsmere a u b He MOTYT GBITS. ..
1) ckpeluBarOIIMMUCS;

2) epIeHIUKYIISIPHBIMH,

3) napasuieIbHBIMU.

5. ABCD — napannenorpamm, BDea AC la Torna ABCD He MOeT OBITb. ..
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1) mpsAMOYTOJIBHUKOM;
2) KBagpaToMm;
3) pomGowm.

6. [Ipsimast mepreHIUKYIIsIpHA TUIOCKOCTH KpyTa, €CJIM OHA MEPICHIUKY/ISPHA JIBYM. . .
1) paguycawm;

2) nuamerpam;

3) xopaam.

Bapuant 2

1. ITpsimast Ha3bIBaeTCS NEPIIEHIUKYJIPHON K IJIOCKOCTH, €CJIM OHA NEPIIEHIUKYIIPHA. ..

1) kK OTHO¥M MPSMOMH, JIeKaIEeH B MJIOCKOCTH;
2) K IBYM NPSIMBIM, JIEKALIUM B INIOCKOCTH;
3) k m000H TPSIMOM, JISKAIIICH B INIOCKOCTH.

o ala bfa

Torna npsiMbie @ 1 D He MOI'YT OBITH. ..
1) mepreH UKy ISIPHBIMH;

2) napajuieabHbIMH;

3) CKpeuIMBAIOIIMUCH.

3. duaronans AC kBagpara ABCD nepneHauKyssipHa HEKOTOPO#i miockoctn &
, Ipoxoaseit yepe3 Touky 4. Toraa auaronans BD...

1) nepreHauKyIsIpHA TIOCKOCTH & ;
2) mapayienbHa miockoctu X
3) nexut B mockocT & |

4. ABCD — mapamnenorpamm, “E € & BC L @ Torma ABCD He MOXKeT GBITE. ..
L‘

1) pombowm;
2) KBagpaToMm;
3) IpsSAMOYTOJIBHUKOM.
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5. allb a-Le TIpgameie b u ¢ He MOTYT GHITE. ..
1) mapajyuieIbHBIMHU;

2) NepIeH UK YISIPHBIMHE;

3) CKpeIIMBAIOIIMHUCS.

6. Kakoe yTBepkaeHue HeBepHOe?

1) Yepe3 mo0yr0 TOUKY MPOCTPAHCTBA MPOXOJUT MpsAMasi, MEPICHINKYIISPHAS K TaHHON
IIJIOCKOCTH, U IPUTOM TOJIBKO OJIHA.

2) Yepes TOUKY, HE JIEKALIYIO HA JAHHOM NPSAMOM, MOXKHO IOCTPOUTD TOJIBKO OJIHY IIJIOCKOCTb,
MEePIECHANKYJISIPHYIO JAHHOU MPSIMOIA.

3) Uepes TOUKy, HE JeKAIIYI0 HA TAHHOW MPSIMOi, MOXHO MOCTPOUTH TOJIBKO OJIHY MPSIMYIO,
MEePIECHANKYJISIPHYIO JAHHOU MPSIMOIA.

KJITOY k Tecty
Ne i/m
1 2 3 4 5 6
BapHaHT
1 3 1 2 3 1 2
2 3 2 2 1 1 3

Hpakruueckoe 3ansaTue NoS. [lapannenbHOCTb IBYX MPSMBIX, EPIICHIUKYISPHBIX TIIOCKOCTH;
NEPIEHIUKYJIIPHOCTD MIJIOCKOCTEH.
Bpems Ha BbinosiHeHue: 90 MUH.
Bapmuanr 1.

3amanwue 1. [Inockocts nepecekaer croporsl AB u BC tpeyronsauka ABC cooTBETCTBEHHO
B Toukax D u E, npuuem AC||[]. Haiigure AC, eciu BD:AD=4:3 u DE=12 cm.

3amanue 2. Pe6po kyba paBHo 6 cm. HaiiguTe:

a) AMaroHanb Kyoa;

0) mIoIaab CeYEHUsI, TPOXO/ISIIETO Yepe3 BE TUaroHaiu Kyoa.

3ananue 3. Touka O — nenTp BrnucanHou B TpeyronbHUK ABC okpyxHoctu. K muiockoctu
JIAHHOTO TpeyroyiibHUKa mpoBeneH neprnenaukyissp OK. Haiinute paccrositnue ot Toukum K 1o
CTOpOH TpeyronbHukKa, ecniu AB=BC=30 cm., AC=48 cm., OK=16 cm.

3ananue 4. B npsamoyronsaom napamuienenunene ABCDA B,C,D ; nmano: AB=BC=4+2

cM., BD ; =16 cm. HaiiguTte: a) paccrosiaue mexay npsimbiMa BD | 1 AA

6) yroxn mexny npsimoit BD ; u minockoctsio ABC.
Bapwanr 2.

3amanue 1. Ilmockoctes [ mepecexkaer cropoHel AB u BC tpeyromsHuka ABC
cootBercTBeHHO B Toukax D u E, npuuem AC||[J. Haitnure AC, ecniu BD:AD=6:5 u DE=18 cm.

3ananue 2. PeOpo xyba paBro 10 cm. Haiinute: a) auaronans ky6a; 0) miomaab ceyeHus,
MIPOXOJAIIETO Yepes3 JIBe AuaroHaiu Kyoa.

3ananue 3. Touka O — nenTp BnucanHou B TpeyronbHUK ABC okpyxHoctu. K miockoctu
JTAaHHOTO TpeyrojpHuka mnpoBeneH nepneHaukyiasp OK. Haiipure paccrosuue ot touku K 1o
CTOpPOH TpeyroiibHuKa, eciiu AB=BC=15 cm., AC=24 cm., OK=8 cm.

3amanue 4. B npsmoyronsnom mapasienenumnene ABCDA B C D gano: AB=BC= cm., BD
=24 cMm. Haiinute: a) paccrosiuue Mexny npsmeiMa BD u AA ; 6) yron mexnay npsmoit BD u
miockocTeio ABC.
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KonTpouabsnas pa6ora Nel PacriosnoxxeHne npsiMbIX U IIJIOCKOCTEN B IIPOCTPAHCTBE.
[lepnieHAUKYIAPHOCTD U NApAJUIEIBLHOCTD MPSMBIX U IIIOCKOCTEN. CKPEINUBAIOIINECS IPSIMBIE.
Bpems Ha BhinosiHenune: 90 MuH.
Bapuanrt 1
3ananue 1. [lan tpeyronsHuk MKP. Ilnockocts [ , napamiensHas npsmoil MK, nepecekaer
cropony MP storo TpeyrosnbHuka B Touke M1, a cropony KP — B touke Kl1. Haitgute mouny
otpe3ka M1K1, ecau PK: PK1=9:5 u MK=27cwm.

Bananue 2. [TapamensHeie wiockoctd @ u B mnepecekaror croponsl yriia AKC B Toukax
M1 u M2, P1 u P2 coorBerctBenno. Haitmure M1M2, ecmu P1P2=45 cm, M1P1 : M1K =4 : 5.
Bananue 3. Touka M NeXHUT MEXLY HapaUIeIbHbIMU IIockocTssMA & u 3. Ilpsimbie a u b,

MPOXOJsIMe Yyepe3 TOUKy M nepecekaroT II0CKOCTh & B Toukax Al, A2, a miIocKkocTh ,B B TOYKaX

B1 u B2. Hatinure MB2, ecitnt A1A2 : BIB2 =3 :5 u A2B2 =16¢cM.

3ananue 4. Jlan tpeyronmbHuk ABC. Touka E mnpunamnexur cropone AB, Touka K
npuHamnexut cropoue BC, npuuem BE : BA = BK : BC= 2: 5.Yepe3 npsamyro AC npoxoaut
IUIOCKOCTh 0, HE COBNAJAOMmas ¢ INIOCKOCThIO TpeyronbHuka ABC. [lokaxwure, uro EK || Q.
Haiingute nnmuny otpeska AC, ecnu EK = 4cm.

Bapuanr 2

3amanue 1. Jlan tpeyronbauk MPE. I[1nockocts a, mapamiensHas npsimoit ME, nmepecekaet
ctopony MP srtoro tpeyronpHuka B Touke M1, a cropony PE — B touke Kl. Haiigure miuny
otpe3ka ME, eciiu MP:M1P=9:3 u M1K1=13 cm.

3amanue 2. [lapamienbHbie TUIOCKOCTH M TepecekaroT ctopoHsl yrima ABC B Toukax M1 u
M2, K1 u K2 coorBercrBenno. Haiimnre K1K2, ecmm M1M2= 14cm, BM2:M2K2 = 7:11.

3ananue 3. Touka C NEKHT MEX/y NapauienbHbIMK IockocTamu & u . Ilpsmbie a u b,

npoxosnie yepe3 Touky C MepeceKaoT IIOCKocTh ¢ B Toukax Al, A2, a miockocts f B Toukax

B1 u B2. Hatinure CB2, ecitmt A1A2:B1B2 =6 :10 u A2B2 =8cwm.

3ananue 4. Jlan tpeyronbHuk ABC. Touka M mnpunamiexur cropoHe AB, touka K
npuHaiexur cropone BC, mpuuem BM:MA = 3:4.Yepes npsamyro MK npoxoauT miockocTs a,
napasuienbHas npamoit AC. Jlokaxure, yto BC:BK = 7:3. Haiinute anmuny otpeska MK, ecaun AC
= l4cm

TecToBoe 3aganne Ne2.
Bpems Ha BbimostHeHne: 20 MUH.
3aganue 1. YcTaHOBUTE COOTBETCTBHE.

1) /IBe npsiMbie B IPOCTPAHCTBE JIeXkKaT B oJjHOH | A) CKpelmBaronmecs
IUIOCKOCTH U HE UIMEIOT OOIMX TOYEK.

2) JIBe mpsiMbIe B IPOCTPAHCTBE HE JIEXKAT B B) Ilepecekaromuecs
OJIHOM IUIOCKOCTH.

3) JlBe npsimbie B mpocTpaHcTBe siexar B oguoit | C) IMapamenbHble
TUIOCKOCTH ¥ IMEIOT OOIITYIO TOUKY.

3ananue 2. Pacnpenenure 1o COOTBETCTBYKOIIUM KaTErOpUsM

1) Yepes mrobble Tpu TOUKH, HE JIeXKAIIUe HA OJTHOM A) Teopema
IPAMOM, TPOXOIMT IIIOCKOCTh, M IIPUTOM TOIBKO

OJTHA.

2) Uepes mpsAMylo W He NeKallylo Ha Heil TOUKy B) Akcuoma

MMPOXOAUT IJIOCKOCTb, U MPUTOM TOJIBKO OJHA.

3) Eciu omHa M3 ABYX MHapalIeibHBIX TPAMBIX C) Onpenenenue
IIEPECeKAeT NaHHYIO IUIOCKOCTh, TO U Apyras npsmas
IIEPECEKAET ATY INIOCKOCTD.

4) lee NIOCKOCTH HA3bIBAIOTCA MapaiIeNbHBIMY, D) Jlemma
eCIIU OHHU HE MEePeCceKaloTCs.
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3ananue 3. B kyoe ABCDA1B1C1D:1 npsimbie AA1 u CCu:

A) mepecekaroTcs;

B) napannensHbie;

C) coBnanmaror;

D) ckpemuBatorcsi.

3ananue 4. Ecnu 1Be nmapaienbHble IJI0OCKOCTH MIEpecedb TPEThEM, TO. . .

A) NHHUY NIepecedeHHsl PaBHbI;

B) nuHMU nepecedeHusl napauiebHbl;

C) nuHHMHM mepeceueHus MePICHIUKYIISPHBI;

D) mI0CKOCTH COBMAIAIOT.

3ananue 5. Touku A, B, C u D He nexar B ogHol miiockoctu. [Inockoctu (BCD) u (ABD)
MePEeCeKaroTCs Mo MPSIMOM:

A) AG;

B) BD;

C) AB;

D) BC

3aganue 6. Yros Mexay HaKJIOHHOW U TUIOCKOCTEIO. . .

A) mewnbiie 90 rpaaycos;

B) Ooubiire 90 rpaaycos;

C) pasen 60 rpaaycawm;

D) rtymoii.

3ananue 7. [Ipoekuneil HAKIOHHON Ha MJIOCKOCTh HAa3bIBAIOT MPAMYIO, . . .

A) nepneHauKyISpHYIO IIOCKOCTH;

B) nepecekaromiyro HakIOHHYIO 101 yriioM 30 rpaaycos;

C) npoxoasiryto yepe3 TOYK HAKIIOHHOW M MePIIeHANKYIISPA;

D) npoxopsiiryro yepe3 OCHOBaHHS HAKJIOHHOW U MEPIIEHAUKYIAPA.

3ananue 8. [Ipsmyro, nepneHUKyISpHYIO JTH000H MPSMOi B INIOCKOCTH, HA3bIBAIOT. . .

A) HaKJIOHHOH K TUIOCKOCTH;

B) nepneHauKyaspoM K IIIOCKOCTH;

C) cexyreii;

D) nydom.

3ananue 9. Eciu aBe npsiMble MapajuieabHbl TPETHEH, TO OHHU.

A) TepHeHaUKYISPHBI APYT APYTY;

B) cosmanaror;

C) mapasuiebHbI MEKIY CO0Oif;

D) nepecekaroTcsl.

Keric oTBeThI:

3amaunue 1.

“
-

>[>
o|w
@

3amauue 2.

3amanue 3.

3aganue 4.

3amanue 5.

3amaunue 6.

3amanue 7.

3amanue 8.

(@livsliwlpdlvelivslivelivsi{@!

3amaunue 9.

Pasnen 3. KoopauHaTbl U BEKTOPBI.

TeopeTnueckne BONpochI:
1. OTpe30ok, y KOTOPOro yKa3aHo, KaKOM U3 €ro KOHIIOB CUMTAETCS HaYyaJIoM, KaKOH KOHIIOM?
2. KoaddurmeHTs! B pa3iokeHUH BEKTOpa MO TPEM HEKOMIUIaHAPHBIM BEKTOpaM?
3. 'eomeTpuueckas purypa, mpu MOMOIIN KOTOPOH CKIIABIBAIOTCS TPU HEKOMIUIAHAPHBIX
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BeKTOpa?
4. Kak Ha3bIBAIOTCS BEKTOPHI, OTJIOKEHHBIEC OT OJTHOM U TOM 7K€ TOUKH M JIEkKAIIUE B OTHOU
mI0cKocTU?
IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COJEePKAHME (CONEPKAHUE TPUKJIIATHOTO MOAYJIs1).
Hpakruueckoe 3ansTue Ne6. KoopaunarHas miockocTh. Berancinenrue pacCTOSIHUHN U TIIOIIa1eH
HAa TJIOCKOCTH.
Bpems Ha BbinosiHenune: 90 MuH.
Bapuanr 1
1. Haiinure koopauHATH BEKTOpa Kﬁ, ecmm A (3;4; -2) u B(4; 1; 5).
2. Janbl koopauHaTel Touek A (-3; 2; 1), B(2; -1; -3), C(1; -4; 3), D(-1; 2; -2).

Hatinnre ‘ZNB + 3@( .

3. Hanbr koopaunatel Touek C (3; -2; 1), D(-1; 2; 1), M(2; -3; 3), N(-1; 1; -2).

Haiinute kocunyc yria mexay Bekropamu CD u MN.

4. IMpu kakom 3Hauenmu K BekToper a(6-K; k; 2) u b (-3; 5+5k; -9)

NEPICHIUKYIISIPHBIL.

5. Ilpu kakom 3HaueHuu a BekTopsl AB u CD komnuneapusl, ecniu A(-2; -1; 2), (4; -3;
6), C(-1; a-1; 1), D(-4; -1; a)?
6. UsBectno, uro A(0; 1; -1), B(1; -1; 2), C(3; 1; 0). Haiigute xocunyc yria C
TpeyroibHuka ABC.

7. I[IponsBoaCcTBEHHAs KOMITAHUS IJIAHUPYET BBITYCK HOBOM mpoaykiuu. [Iporuno3upye-msiii
rofoBoii cipoc cocrapisier 600 exn. IlocTossHHBIE 3aTpaThl, CBSI3aHHBIE C BHIITYCKOM TaKOTO 00BheMa
npoayKuuu, HaxonsaTcs Ha ypoBHe 12000 py6. B rox. Ilnanupyemble mepeMeHHBbIE pacxoibl Ha
€AMHMILY HPOAYKTa COCTaBISOT 42 py0. AHanu3 KOHKYPEHTHBIX KOMIIAHWM, BBITYCKAOIIMX
AQHAJIOTMYHYIO MPO-IYKIUIO, TOKa3ajl, YTO CPEIHUN YPOBEHb OTITYCKHBIX IIEH cocTaBisieT 67 py0. 3a
eauauny. Heo6xomumo ompenenuth «Touky 0e3yObITOYHOCTH» B HAaTYpaJbHOM M CTOMMOCTHOM
BbIpa)K€HUH (IrpadruecKn).

Bapuant 2

1. Haiinure koopauHATH BEKTOpa ?A: ecmm A(1; -3;2) mu B(0; 2; 7).

2. Hanbl koopauuatel Touek C (-4; -3; -1), D(-1; -2; 3), M(2; -1; -2), N(O; 1; -
3). Haitmure [3CD-2MN

3. Jaus! koopauHatel Touek A (1; -1; -4), B(-3; -1; 0), C(-1;2; 5), D(2; -3; 1).
Haiinure xocunyc yrima mexay Bektopamu AB u CD.

4, Ilpu kakoM 3HaueHumdn M Bektopsl a(4; m-1; m) u b (-2; 4; 3 -m)
MEPIICHIUKYIISIPHBIL.

5. [Tpu kakom 3HaueHuu a Bektopsl MN u CD konnmuneapusie, ecniu C(-3; 2; 4),
D(1; -4; 2), M(1; -2; a), N(-1; a+3; -1)?

6. U3zBectHo, uto A(0; 1; -1), B(1; -1; 2), C(2; -3; 1). Haiinute kocunyc yria C
TpeyronbHuka ABC.

7. IIpn 00paboTke MaTepuaabHOTO IMOTOKA HA CKJIaJe TOTOBOM MPOAYKIIUU

HpOMBIHIJ'IeHHOFO Hpe}IHpI/IflTI/IH I/ICHOJ’II)SYI-OTCH CTaHI/IOHapHBIe CBapO'-IHBIe annapaTLI,
paboTaroniyie OT HEHTPaIbHOU JJIEKTPOCETH, OT HEE )K€ MPOMCXOIUT OCBEIIEHUE CKIIAJICKUX
nomernieHnii. Jlanasie o pabore ckiama 3a roj mpeacTaBieHsl B Tadmuie 1.2. M3 oOmei
CyMMBI 3aTpaT Ha DJIEKTPOIHEPTHUI0 HEOOXOJUMO BBIIEIHTH TOCTOSIHHBIE U TEPEMEHHBIE
3aTpaThl, HCIIOIB3ys IPpaGUIEeCKHl METOT

KonTpoasnas padora Ne2. JlekapToBbI KOOPJAUHATHI B MPOCTPAHCTBE.
Bpemst Ha BhInoiHeHne: 90 MuH.
Bapwuanr 1
3amanue 1. ABCD — mapamnenorpamm: A(4; -1; 3), B(-2; 4; 5), C(1; 0; 4), D(x; y; 2) .
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Haiinure koopaunarel Touku D u B oTBeTe 3anummre 4ucio, paBHoe X+y+Z.
3amanue 2. Haitnure cymmy paccrostauii oT Touku B(-7; 4; 3) 1o ocu Ox u ot Touku B 1o
miockoctu yOz.
3amanue 3. Jlokaxute, uTo yeTbipexyroibHUk ABCD sBisiercst pomoom, eciim A(0; 2; 0),
B(1; 0; 0), C(2; 0; 0), D(1; 2; 2)
3amanue 4. 3BecTHbl KoopauHathl BepiuH Tpeyronbauka CDE: C(-3; 4; 2), D(1; -2; 5), E(-
1; -6; 4). DK — menuana tpeyronsauka. Haitmure mymny DK.
3amanue 5. Koopaunartel Touek: P(4; -5; 2), C(-1; 3; 1). Haiigure cymMmmMy KOOpAMHAT TOYKH
K, nexatueit Ha ocu Oz u paBHOyAaneHHoH ot Touek P u C.
Bapuant 2
3amanue 1. CDEF — napamnenorpamm: C(-4; 1; 5), D(-5; 4; 2), E(3; -2; -1), F(x; y; 2) .
Haiinure koopauHaThl TOYKU F ¥ B OTBETE 3aMUIIMTE YUCIIO, paBHOE X+y+Z.
3ananue 2. Haiinure cymmy paccrostauii ot Touku A(3; -2; 4) 1o ocu Oy u ot ToukH A 10
miockoctu XOz.
3ananue 3. Jlokaxute, uto yerbipexyroibHuk ABCD ¢ Bepmmuamu A(0; 2; -3), B(-1; 1; 1),
C(2;-2; -1), D(3; -1; -5) sBisteTcst mapajieIorpaMMOM.
3ananue 4. M3BecTHBI KOOpAMHATHI BepiuH Tpeyronbarka ABC: A(2; -1; 3),
B(-3; 5; 2), C(-2; 3; -5). BM — menuana tpeyronbuuka. Haiigure mmmay BM.
3ananue 5. Koopnunatsl Touek: A(4; -3; 2), B(-1; -5; 4). Haiinute cymMmMy KOOpMHAT TOYKH
C, nexameit Ha ocu OY U paBHOYJAIEHHOM OT Touek A u B.
Paznen 4. OcHoBbl TpUTroHOMeTpHuH. TpuronoMerpuyeckue GpyHKIuU.
TeopeTnueckne BONPOCHI:
1.EquHutel usMepeHust yriios.
2.Yemy paBeH yroi kBaapara?
3.Ha xakoil yrosn noBopaunBaeTcs COJ1aT 0 KOMaHJIE «KPyTrom»?
4.Yemy paBeH Yroj MeXay MHUHYTHOM M 4YacoBOI CTpelkaMHM Ha dacaX, KOrja OHH
MOKa3bIBAIOT 24?
S.IlonsTHe panuaHa.
6.Kakne BenmuumMHBI MPUHUMAIOT 32 €AWHUILY TIPU TPATYCHOM H PAIHaHHOM U3MEPEHHH YT
(yrnos)?
7.I0pu pemreHnH KakuXx 3a/1a4 yJoOHEe MPUMEHSATh paJdaHHOE H3MEpeHue Iyr (YIJIoB) IO
CpaBHe-
HUIO C TPalyCHbIM?
8.dopmyia nmepexosaa oT pajnuaHa K rpaaycy.
9.®opmyna nepexoja oT rpajayca K paauaHy.
10.KakoBa paguanHast Mepa NpsiMOro LEHTPAIbHOTO U pa3BEPHYTOrO YIIIOB?
11. Kak onpenensitor pyHKIUIO CUHYC, KOCUHYC, TAHT€HC, KOTaHT€HC?
12. Ha xaxoii ocu HaxoAATCs 3HAUSHUsI CHHYCa, KOCUHYCa, TAaHTe€HCa KOTaHreHca?
13. B kxakux mpemenax MOXKET HW3MEHSTHCS 3HAaYCHHWE CHHYCA, KOCHHYCa, TaHTEHCa U
KOTaHTreHca?
14. B kakoil yerBepTH KocuHyc Oosbiie 0, CHHYC OTpHIIATE]IEeH, TAHTEHC IMOJOKUTENIEH, a
KOTAHT€HC MEHbILIE HyJIs?
15. Yto HeoOX0AUMO 3HATh, YTOOBI OMPENEIUTh 3HAK QYHKIUHU?
16. Kakoe HampaBlieHUE CUUTAETCS TIOJOKUTEIBHBIM, 8 KAKOE OTPUIIATEITLHBIM?
17. B kakux eIWHUIIAX MOKET BBIPAXKATHCS yroJi?
18. Kak BBINOIHUTH EPEX0/1 OT paJAUaHHON MephI K IpaayCHOM 1 Ha060poT?
19. OcHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO.
3Ha4YeHus] TPUTOHOMETPUYECKUX (PYHKIMH OTpUIIATEIBHOTO apryMEHTa.

IIpakTnyeckoe 3ansiTue Ne7. CxxaTre U pacTspkeHHeE rpaduKOB TPUTOHOMETPHUECKUX (DYHKITUH.

[IpeoOpazoBanue rpad)uKOB TPUTOHOMETPUUECKUX ()YHKITUHA
Teopernyeckasi 0CHOBA:
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4.

1.  Jlns noctpoenus rpaduka ¢pynkimu Y=Ff(x)+a, rae a - HOCTOSHHOE YHCII0, HaJI0 IEPEHECTH
rpaduk Y=f(X) Baone ocu opaunar. Ecim a>0, To rpaduk nmepeHoCHM mapajieibHO CaMOMy
cebe BBepX, ecnu a < 0, TO — BHU3.

2. Jlna mocrpoenus rpaduka Gpyuakuuu y=Kf(x) Hago pactsauyts rpaduk Gyaxun y=f(X) B K pa3
B0k ocu opauHat. Eciu |K|>1, To npoucxoaut pactsbkenue rpaduka Buois ocu OY,
ecimu 0<|k|<1, To — cxkaTme.

3. TI'paduk dpynkuum y=Ff(x+b) monyuaercs u3 rpaduka y=f(X) myrem napajuieapbHOro nepeHoca
BIIOJIb ocu adciuce. Ecnu b>0 , To rpaduk nepementaercs BiieBo, eciau b<0, To — BIpago.

4.  Jlnst moctpoenus rpaduka pyukuun Y=Ff(kx) Hamo pactanyts rpadux y=f(X) B1osns ocu
aocruce. Eciu |K|>1, To mpoucxoaut cikatue rpaduka Baosib ocu OX, eciu 0<|k|<I , To —

pacTsoKeHue.
[Tpumeps! ipeoOpazoBanms rpaduKoB GHyHKITAN:
V= sin X
1. 3
y=sin= o
| I'padux QyHKIHHA nosy4yaercs us rpaduka ¥~ FE

, IIYTEM paCTsKCHUA BAOJIb OCHU OxB3 pasa.
8

I'paduk dyHkuu momydaercst u3 rpapuxa =~ “°** myrem

= pactspkenus Boiis ocu Oy B 2 pasa.

3. y=tgx+ 2

tgx+ 2 ¥

I'paduk pyakmn ¥~ noydaercs u3 rpaduka ¥~ 9 myTem mapamienabHOro ImepeHoca Ha
2 equHUIBI BBepX BAONE ocu OY.
J

ad
o

o

3r=cos[x+%l

y=c0os [x+ I |
I'paduk pyHkunu nomyyaercs u3 rpapuka 2]
]|
7

IMYTEM MapalJICJIbHOT'O IEPCHOCA BAOJIb OCHU a60u1/1cc Ha CIWHUIL BJICBO.

PO R oA
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1 i F
T
V= lsin X o
paduk pyHKIIH noy4aercs u3 rpaduka ¥~ =¥ myrem cxxarus Baoss ocu Oy B 4
pasa.
3agaHus 1719 CaMOCTOSITEIbHON PadoThI:
[TocTpotite rpaduku GyHKIUII:
BapuanT 1 Bapuant 2 Bapuant 3 Bapuant 4
y=-sin X y= - COSX y= -tgx y= -Sinx
y= cosx +1 y=sinx -1 y=cosx -1 y=sinx+1
y= 2sinx y=2C0SX y=0,5sinx y=0,5cosx
y=c0s(0,5x) y= - sin2x Yy=C0S2X y=sin3x

IIpodeccuoHaIbHO-OPHEHTHPOBAHHOE  coep:KaHMe (cofep:KaHHe MPHKJIATHOIO MOLYJIA).
IIpakTuyeckoe 3ansaTue Ne8. lcnonp3oBanue cBOWCTB TPUTOHOMETPUUECKUX (PYHKIIMH B
npodecCHOHATIBHBIX 3aayax.

1. Ilocrpoiite rpaduk dyHknuu y = sinx — 1;

ITocrpoiite rpadpux bykanum y = cos (x - %}

Ilocrpoiite rpaduk GyHKIUMN Yy = sin(x - %) + 2;
3.

Kontpoabsnasi padora Ne3. [IpeoOpazoBaHie TPUTOHOMETPUUYECKUX BBIPAYKEHHM.
Bpems Ha BbinosiHenue: 90 MuH.
Bapuanr 1
3ananue 1. Pemuth ypaBHEHUS:

V3

. 2 .
1) sinx= Y 2) COS2X = %3) sin g =1 4) ctgdx=-1 5) _cosx=1 6) Sin(r—-x)=0
3ananue 2. YIpOCTUTb.
tga +tg(450 —OL)
1—tgatg(45° —oc)

2. cos? 20 +4sin?acos o
(sin 10° + sin 80° cos 80° — cos10°)
sin 70°
4. ;—CtQZZQ
cos 220 -1

sin3a  cos3a
siho.  cosa

. a _
3amanue 3. Pemnre ypaprenue <81t ¥cosx+2costx =10
3amanue 4. Pemmute ypapaenue: 510 3x+ cosix=1
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Bapuanr 2
3aganue 1. Pemnth ypaBHEHHS:

1) sinx:% 2) c032x=—§3) cos%:l 4) tg(-3x) = —/3  5) cos(—x) =1

6) sin(2z+x) =0
3aganue 2. YIIpOCTHUTb.
tgo. + g (45O -~ OL)
1-tgatg (450 - a)
2. cos® 20+4sin’ a.cos’ a
(sin 10° + sin 80° cos 80° — cos10°)

=

sin 70°
4, 1 ctg®2a
" cos?20-1
5 sin 3o _cos 3o

sino.  cosa
. _ 2. .oa
3ananue 3. Pemute ypaBHEHHE Ysin xcosx —Jcos” x=1Zsin" x

2 H —_ =]
3ananue 4. Pemute ypaBHEHHE: 2cos” x+osmx—4 =0

Pa3gen 5. KommiekcHbIe YHCIIA.

1. ITonpoOyiiTe naTk onpeaeneHue KOMILUIEKCHOMY YHCITY.

2.Kak BblI 1ymMaeTe 4eM OTIMYal0TCd MHUMBIE YHCIIA OT JCHCTBUTENBHBIX ?
Bpems Boinosnenus: 90 mun

HpaKTI/I'—leCKOC 3anaTue Ne9. Beimonnenue pacyeToOB C MTOMOIIBIO KOMIIJICKCHBIX YUCEII. HpI/IMepH

HCII0JIB30BaHHU KOMIIJICKCHBIX YHCEII.
Bapmuanr 1

1. I/I306pa3HTe Ha IIJIOCKOCTH 3aJaHHBIC KOMIIJICKCHBIC YHCJIA.

Z1=4izo=3+i

Z3= -4 +3i z24=- 2 -5i

2. [IpousBeauTe CIOKEHUE U BHIYUTAHUE

A) (3 +50) + (7 -2i).6) (— 2+ 3i) - (7 - 2i).
3. IIpousBenure yMHOXKEHHE

a) (2 + 3i)(5-7i). 6) (3 —2i)(7 ).

4. BBIMOJIHUTE JIeJIeHHEe KOMITJIEKCHBIX YHCE:
8+27

a) 5-3J

5. Pemnre ypaBHeHHeE.
a)x2—4x+13=0.
Bapmuanr 2

1. I/I306pa3I/ITe Ha IIJIOCKOCTH 3aJaHHBIC KOMIIJICKCHBIC YK CJIa.

Z1=-3iz2=4+i
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Z3= -4 +5j z4=- 1 -5i

2. IlpousBeauTe CIOKEHUE U BRIYUTAHUE:

a) (6 +2i)+(5+3i). 0)(5-—4i)-(6+2i).

3. IlpousBenuTe yMHOKEHHUE

a) (6 +4i)(5 + 2i). 6) (— 2 + 3i)(3 + 5i).

4. BeINOJHUTE JEICHUE KOMIUIEKCHBIX YHCET:

1-J
6)1+I' _

5. Pemnre ypaBHeHue.
a) X2 +4x+20=0

Pasnen 6. [IpousBoaHas pyHKIUM, ee IPUMEHEHHE.

Teopernyeckue BONpPOCHI:

1.YTo Ha3bIBaeTCA MPOU3BOJHOM?

2.Yemy paBHa IPOU3BOIHASL CYMMBI U pa3HOCTH?

4.YeMy paBHa NpOU3BOJAHAS IPOU3BEACHUSA?

5.Uemy paBHa mpou3BOHAS APOOH?

6.B 4éM cocTOUT reoMeTpUUYECKUi CMbICT TPOU3BOIHOM?

7.B uéM coCTOUT (PU3UIECKUIT CMBICI POU3BOIHOM?

8.Ha3BaTh ypaBHEeHHUE KacaTeabHOM.

9.KakoB MexaHUYECKHUI CMBICI BTOPOU IPOU3BOAHON?

10.KakoB reoMeTpHYECKHUIA CMBICI BTOPOU MMPOU3BOIHON?

11.Kax naiitu Touku neperunda rpaduxa GyHKIHU?

12.Ecnu BTOpast mpou3BoiHasi oOpaTuiach B HEKOTOPOW TOYKE B HYNb, 00S3aTENBHO JIM Tpauk
UMeEET B 3TOM TOUKe reperunod?

13. IlpaBuio HaXOXKAECHUS SKCTPEMYMOB (DYHKIIMH C IIOMOLIbIO BTOPOI MPOU3BOAHOM.
14. Yro Takoe mpou3BoiHas BTOPOTO, TPETHETO, N-TO MOpsiKa?

IIpakTnueckoe 3anssTue Nel0. duznueckuii (MexaHMUECKHUIT) CMBICI IPOU3BOIHOW — MTHOBEHHAs
CKOPOCTh B MOMEHT BpeMeHH t: v =S’ (t).
Bpems Ha BbimostHeHne: 90 MuH.

3amanue Nel. Uccnenyiite Ha MakcumyM 1 MuEEMYM dynkmuo: f(X)=2x* — 4x% + 1

3ananue Ne2. Vccnenyiite hyHKIMIO C TOMOILBIO IPOM3BOIHON U MOCTPONTE ee rpaduk:

f(x)=2x* + g x®

3amarue Ne3. UccnenyiiTe Ha MakcuMyM 1 MUEEMYM dyrkmuio: f(X)=x* — 8x?
3amanue Ned. Uccnenyiite GyHKIHIO ¢ TOMOMIBIO TIPOM3BOHOMN M MOCTPOiATE ee rpaduK:

f(x)=4x" - % x°
3ananue NoS. HaliguTe Touku sKCcTpeMyMma (PyHKIIMU:
a) y=x>+4x-12; 6)y=z+1x
x 4

IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COAEPKaAHUE (COAepKaHUe PUKJIATHOTO MOIYJISA)
Hpakrunueckoe 3ausitue Nell. Hanmvenbiee u Haubomnpliee 3HaueHUE QYHKITUH.
Bpems Ha BhinosiHeHne: 90 MuH.
3amaya 1. OGmme 3aTpaThl (GUPMBI ONUCHIBAIOTCA paBeHCTBOM y=200+10X+0,5%2,
IIpuBenuTe BBIPAKEHUS ISl CPEIHUX U IIPEAEIIBHBIX 3aTPar.
3amanue 2. 3aBUCHMOCTh MEXIY HM3CPKKaMHU MPOU3BOJICTBA Y M 00BEMOM BBITyCKAEMOM
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MPOAYKIMH X BhIpaxkaeTcs (ynkiumeidt y = 35X — 0,053 (men.enm.). Ompenenuts cpenHue

npeeNIbHBIC U3JIEPKKHU TTpH 00BEME Tipoaykiuu 10 e.

3amada 3. 3aTpaThl Ha MPOM3BOACTBO MPOAYKIIMU 00bEMa X 3amatorcs Gpynkuued C(X)=
X2+10x+3. [IpousBoauTens cTanu peanusyer npoaykuuto no nuene 30 aex. ea. Haiioure
MaKCHUMaIbHYIO MPUOBUTH U COOTBETCTBYIOIINUN 00BEM MPOAYKIIUH X.

3amaua 4. 3aBUCUMOCTb MEXy M3JIEP)KKaMHU ITPOU3BOCTBA Y U 00bEMOM BBIITYCKaeMOM
MPOIYKIMH X BeIpaxkaercs pyHkueit y = 50x — 0,05 x3 (men. en.). Onpenenurts cpenaue u
MpeiesIbHBIC U3JICPKKU TTPH o0beMe npoaykiuu 10 en

3anava 5. yHKIUS MOJHBIX U3JEPIKEK MIPH MIPOBEICHUU CBAPOYHBIX PabOT UMEET BUJT
y=X3-6X2+15X, rae x — 00béM 00beM CBaPOUYHBIX PaOOT B YCIOBHBIX €IMHHIIAX IS JAHHOTO BHIA
npennpusaTsi. OnpeneauTh Npu KakoM 00bEME MTPOU3BOJICTBA CPEAHHIE U3ICPKKU HMEIOT

HaMMCHBIIICC 3HAYCHUC.

Kontpoabsnasi padora Ne6. ®opmynsl u npasuia auddepenuupoBanus. McenenoBanue pyHkumii
C IIOMOILIbIO pou3BOAHON. Hanbompliee 1 HauMeHblliee 3Ha4YeHUs! (PYHKILINU.

Bpemsi Ha BpinmosiHenne: 90 MuH.

Bapuant Nol

Bapuant Ne2

3aganue Nel. Haiitu mpon3BoaHbIe ()yHKIIHIA:
1. y:(x+4:|6 2_}::25&1{3:{—4]
3amanne Ne2. Haiianre mpon3BoqHyIO QyHKINN:

1. fx)=x*

f(x) = —3x? — 13x
f(x) = 3sinx + cosx
f(x) =x*+2x

f(x) = Vx * cosx
fOO) = tg(2x+2)
7. fx)=9

3ananue Ne3. O0bsicHUTE, TOUueMy (PYHKIIUU HE

o0k owd

1
UMEIOT TOUEK IKCTpeMyMa: a) y = —0) y = tgx
X

3ananue No4. Uccnenyiite QyHKIHIO C
ITOMOIIBIO TIPOU3BOJIHOM U IOCTPOMTE €€

rpaduk:
f(x)=2x* + % x®

3ananue Nel. Haiitu npousBoHble QyHKIUNI:
1 y=0(x-2y° o y=(x"+x°+1)°
3ananue Ne2. Haliqute npou3BoAHY0 QyHKIUU:

1. f(x) = Vx—9x?

2. f(x) =—-2x* —i
3. f(x) = 2sinx — 6x
4, f(x) =x*—x°

5 f(x) =xx*xtgx

6. f()=(B-x°

X2
7. f (X) = ? + 2
3ananue Ne3. O0bacHuUTE, HoYeMy QpyHKIIUHU HE

1
MMCIOT TOYCK IKCTPeMyMa: a) Y = ——
X
6) Y=X°+X+2
3amanne No4. Vccnenyiite GyHKIIUIO C
IIOMOILBIO IIPOU3BOJAHON U IIOCTPOUTE €€
rpaduk:

f(x)=4x* - 22

__X3
3

Pa3znen 7. MHOTOrpaHHMKHM U TeJ1a BPalllCeHUS
Teopernyeckue BONpPoOCHI:
1. Yrto Takoe crepeomeTpusi?

2. be3 KaKuX OCHOBHBIX 0OBEKTOB HE MOJKET CYILICCTBOBATH CTepeOMeTpI/I}I?

3. YT0 Tako€ MHOTOYTOJIbHUK?

4. YTO MOXHO ONPEEINUTh Y MHOTOYTOJIbHUKA?

5. Kakoii MHOTOYTrOJIbHUK Ha3bIBAETCSI MMPABUILHBIM?

6. Kak MOXHO onpeaennTs IUI0IaAb KBaparTa, €CJIM U3BECTHA CTOPOHA?

7. Kako#t ¢uzmdeckoit GopMysoi CBsi3aHbl Macca, TNIOTHOCTh M 00BEM?
8.Uto Takoe ABYrpaHHbII yrou (rpass yria, pedpo yria)?

9.YT0 Takoe JTUHENHBIN yroja ABYTPaHHOro yria?

10.ITouemy Mepa IBYTpaHHOTO YIiia HE 3aBUCUT OT BBIOOpA JIMHEWHOTO yria?
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11.00BsicHUTE, YTO TaKOE TPEXTPAaHHBIN YToJl (TpaHu U pedpa TPEXTPaHHOTO YIIIa).

12.00BsicHUTE, YTO TAKOE TJIOCKUE U ABYTPAHHBIC YTIIbI TPEXTPAHHOTO YTJIa.

13.YTo Takoe MHOTOTpaHHUK?

14.Kakoit MHOTOTpaHHHMK Ha3bIBAE€TCSI BBITYKIIbIM?

15.4910 TaKkoe rpaHp BHITYKJIOTO MHOTOTpaHHUKA, peOpo, BepIInHa, pa3BepTka?

16.Kakoe HauMeHbIIIee YrCIIo pedep MOKET UMETh MHOTOTPAHHUK?

17. Yro takoe o6bem?

18. JIro6oe 11 MaTepuaIbHOE TEJI0 UMEET 00bheM?

19. JIro6as 1 reomeTpuueckast purypa uMeeT oobem?

20. Kak M0O>XHO CpaBHUTb 00bEMBbI MaTEPUATBHBIX TEN?

21. Kak cpaBHUTb 00BEMBI pa3IMYHbIX (PU3UYECKHUX TEJ: CHITYYUX, XKHUIKUX, TBEPIBIX?
[IpuBenuTe NpUMEpHI.

22 Kakue npeaMeTbl, FeOMETPUUECKUE Tela MOTYT ObITh MepaMU (3TaJloOHaMH, MEPKaMH )
o0Bbema?

23. Kakue Mepbl m3MepeHust o0bema sSBISoTCs oomenpuHsaTeiMu? [Touemy nMeHHO OHI?

24. KakoBbI MPUYHHBI TOABIEHUS (POPMYIT BEIUMCIICHHS 00beMa TeOMETPUUECKUX TeN?

25. KakoBa mporieaypa npsmMoro u3mepenus oorema tena? Kakosa nporieaypa KOCBEHHOTO
u3MepeHus oobema temna?

26. ®opmyra MIOMAAN Kpyra

27. ®opmyna AJIMHBI OKPYKHOCTH

28.@opmyna miomaa O0KOBOM MOBEPXHOCTH LMWIMHIPA.

29. Uemy paBeH paJnyc OCHOBAHUS, €CIIU OCEBBIM CEUCHUEM IIMIMHAPA SBISETCS KBAApPaAT
25 mM2?

30. Uemy paBeH yrosi MexIy INIOCKOCThIO OCHOBAHUS IIMJIMH/PA U TIOCKOCTHIO,
MPOXO/ISIIEH uepe3 00pa3yrollyo HUInHIpa?

31. Yro mpencrapinseT cobo0il ceueHne NUINHIPA IUIOCKOCTBIO, MEPIEHIUKYIISIPHON €ro
obOpazyromeit?

32.®opmyna miomnaau 00KOBOM MOBEPXHOCTH KOHYCA, YCEYEHHOTO KOHYCa.

33. ®opMyita II0IIaib MOJTHOM MOBEPXHOCTH KOHYCA.

34.@opmyna mIomaay MOJIHON MOBEPXHOCTH LIMIUHAPA.

IIpodeccnonaibHO-OPMEHTHPOBAHHOE  CO/AeP KaHMeE (COAEpPKAHUE TPHUKJIATHOIO0 MOXYJIA).
IIpakTuyeckoe 3ansaTue Nel2. CummeTpusi B IpUpoJie, ApXUTEKTYpE, TEXHUKE, B OBITY.

1./IBoe 1o ovepeau KIaayT MATaKU Ha KPYIJIbIA CTON TaK, YTOOBI OHM HE HAKJIaJAbIBAIKNCh IPYT Ha
Jpyra 1 He BBICTYIAIM 3a Kpail croisa. [IpourpeiBaer TOoT, KTO HE MOXKET cAenaTh xoa. Kro
BbIMTpaeT?

2./IBo€ UrparoT, MOOYEPETHO BHICTABIISAS KPECTUKU U HOJIMKHU Ha KBaJpaTHOM 1osie 9x9. B koHue
KaKIBIH TOJTyYaeT 0YKO 3a KaXK]IyI0 CTPOKY U CTOJIOEIl, B KOTOPBIX €ro 3HaKoB 0oJibIe. CMOXET JIH
NEPBBIN UTPOK BBIUTPATH?

3.Mmeetcst 1Be Ky4KH KaMHEH — 110 7 B KaKI0i. 3a X0J1 MOYKHO B3SITh JTF000€ KOJMYECTBO KAMHEH,
HO TOJIBKO M3 OIHOM KyuKH. [IpourpeiBaer ToT, KTO HE MOXKET caenaTh XoA. Kto Bemrpaer?

4. JIBoe 110 ouepean JOMAIOT MOKOIAIKYy 5X8. 3a X0 MOXKHO pa3ioMath JH000H KYCOK MO MPSMO
JVMHUM MEXAY AoibKaMu. [I[pourpsiBaeT TOT, KTO HE MOKET clienaTh XoA. KTo Belurpaer npu
MIPaBUIILHOMN Urpe?

Pemmmts Ty ke 3a1auy B o01IeM BHJIE, PO MIOKOIaAKy MxN.

5.Mimeetcst TpU Ky4IKH KaMHEW: B TiepBoii - 10, Bo BTopoii - 15, B TpeTheii - 20. 3a X0 MOKHO
pa3ouTk M00YI0 KyUKY Ha JIB€ MeHbIIMe. [I[pourpeiBaeT TOT, KTO HE MOXKeT caenarh Xoi. Kto
BBIUTpAET?

6.Ha nocke nanmcans! udpst: 10 vysei u 10 equaui. 3a X0 MOXKHO CTEPETH JABE JTIOObIE U PbI
U HamucaTb BMecTo HUX 0, eciM OHM ObUIM OJIMHAKOBbIE WK 1, eciiu oHU OblM pasHble. Ecin Ha
nocke octaercs | - BeIMrpeiBaeT nepsblid. Ecau 0 - BTOpOH.

7.Ha nocke 3amucansr 2007 equauis u 2008 mHymneit. Kaxapiii u3 1ByX UTPOKOB BEIOMPAET /1B
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MPOU3BOJBHBIX YMCIIA, CTUPACT, U 3aMHUCHIBAET HAa UX MecTo (), eclii OHM OBLTH PaBHEL, U 1, ecinu
HeT. B KoHIle Ha 10CKe OCTaeTcs TOABKO OJTHO YKci0. Eciin 310 yncio 1, TO BRIMTPBIBAET MEPBBIN
urpok, ecau 0, To BTopoit. Ko Beiurpaet?

IIpakTnyeckoe 3ansaTue Nel3. [lonsTHe npaBuiIbLHOIO MHOrorpaHHuka. CBOMCTBA ITpaBUIIbHBIX
MHOI'OI'PaHHHKOB.
Tecr
Bpemsi Ha BbinmoJiHeHne: 90 MuH.
Bapuant Nel.
1. Teno, HOBEPXHOCTh KOTOPOT'O COCTOUT M3 KOHEYHOT'O YKCIIa MJIOCKUX MHOTOYT'OJIbHUKOB,
Ha3bIBACTCS:
1. YetbipexyroibHuk 2. MHoroyrosbHuk 3. Muororpannuk 4. lllectuyronbsHuk
2. K MHOrOrpaHHUKaM OTHOCSITCS:
1. lapasenenunen 2. [lpusma 3. [lupamuga 4. Bce oTBETH BEpHBI
3. OTpe30K, COeUHSIOMNI ABE BEPLUIMHBI IPU3MbI, HE IPUHAAJIEKAIME OJHOU rpaHu
Ha3bIBAETC:
1. Juaronansto 2. PeObpom 3. I'pansio 4. Ockio
4. Y npusmbl 60KOBEIE pebdpa:
1. PaBubl 2. Cummerpuussl 3. [lapannensssl ¥ paBHbl 4. [lapannenbHsl
5. I'panu mapasuienenumesna, He UMEIOIMe OOIMX BEPIINH, HA3bIBAIOTCS:
1. [TpotuBonexamumu 2. [IpotuBononoxusiMu 3. CummeTpuyHbiMu - 4. PaBHBIMU
6. Ilepnenaukynsip, ONYyIIEHHBIH W3 BEpPIIMHBI MHPaMHJbl HAa IUIOCKOCTb OCHOBAaHMI,
Ha3bIBACTCS:
1. Memnanoii 2. Ocwro 3. Imaronansio 4. BeicoToit
7. Touku, He Jexallue B INIOCKOCTH OCHOBAHUS TUPAMU/IbI, HA3bIBAIOTCS:
1. Bepummnamu nupamuasl 2. boxoBeiMu pebpammu 3. JIuHeiiHbIM pa3zmepom 4.
Bepmmaamu rpanu
8. Bricora OOKOBOM TIpaHHM NpPaBUIbHON NUPaMUAbI, IMPOBEACHHAs M3 €€ BEepLIMHBI,
Ha3bIBACTCS:
1. Menunanoit 2. Anogemoit 3. Ilepnenaukynspom 4. buccektpucoii
9.V xy0a Bce rpanu:
1. Ilpsmoyronbuuku 2. KBagparsr 3. Tpaneuun 4. PomObI
10. Teno, cocrosimiee W3 JIBYX KpPYroB M BCEX OTPE3KOB, COEAMHSAIOMINX TOYKH KPYIrOB
Ha3bIBACTCS:
1. Konycom 2. lapom 3. Huwmuanpom 4. Chepoit
11. V nununapa obpasyromiue:
1. PaBubr 2. [Tapamnensubl 3. CumMerpuunbl 4. [lapamienbHbl v paBHBI
12. OcHOBaHUs HUIMH]PA JIEXKAT B!
1. Opnoit nockoctn 2. PaBHBIX miockocTsax 3. IlapammensHbIX muiockocTsax 4. PazHbIX
IJIOCKOCTSIX
13. IIoBepXHOCTh KOHYCA COCTOUT U3:
1. O6pazyromux 2. I'paneii u pedbep 3. OcHoBanwus u pedpa 4. OcHOBaHUS U OOKOBOI
MOBEPXHOCTHU
14. OTpe30k, cOeTNHAIOMUN ABE TOUKH IIapOBON OBEPXHOCTU U NPOXOIAIINN Yepe3 LIEHTP
11apa, Ha3bIBaeTCs:
1. Paguycom 2. lentpom 3. Ocbro 4. Jlnamerpom
15. Besikoe cedyenue mapa miIoCKOCThIO €CTh:
1. Oxpyxnocts 2. Kpyr 3. Cdepa 4. [Tomykpyr
16. Ceuenue mapa quaMeTpaIibHOM MIIOCKOCThIO HA3bIBAETCS:
1. bonbmuMm kpyrom 2. bonbioit okpyxkHocTbio 3. ManbiM KpyroM 4. OKpy>KHOCTBIO
17. Kpyr koHyca Ha3bIBa€TCs:
1. Bepmmnoit 2. [Inockocteio 3. I'panpto 4. OcHOBaHHEM
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18. OcHOBaHUs IPU3MBL:
1. ITapannensusl 2. PaBubl 3. [lepnenaukynsapusl 4. He paBHbI
19. Inomaasio 60KOBOW MOBEPXHOCTH MPU3MBbI HA3bIBACTCSL:
1. Cymma mroniaieit 60KOBBIX MHOTOYT'OJIbHUKOB
2. Cymma tutoniajieit 60KoBbIX pedep
3. Cymma mioniaieid 00KOBBIX IpaHei
4. Cymma mioiazeit OCHOBaHH M
20. [lepecedyenus auaroHaneil napauiesienuIe1a BiseTcs ero:
1. Hentpom 2. LlenTtpoMm cummerpun 3. JIuneitHeiM pasmepoMm 4. Toukoii ceueHus
21. Paguyc ocHoBanus nuiuuapa 1,5 cM, Beicota 4cMm. HaiiTu 1uaroHansb OCEBOIO CEUCHUS.
1. 42cm. 2. 10cm. 3. 5cm.
22. HauOGospmmii yron mexay oOpasyromumu konyca 600 . UeMy paBeH amameTp
OCHOBAaHMS, €CIM 0Opa3yromas paBHa 7 cM?
I.7cm. 2. 14cm. 3. 3,5¢cm.
23. Beicota uunuHApa paBHa 8 cM, paauyc 1 cm. HaliTu muomaas oceBoro ceueHusl.
1.9cm2. 2. 8cm2 3. 16 cMm2.
24. Paguycbl OCHOBaHHUN YCEYEHHOIO KOHYyca paBHBI 15 ¢cM u 12 cM, Bbicota 4 cMm. Uemy
paBHa oOpazyroias Konyca?
I.5ecm 2. 4cm 3.10cm
Bapuant No2.
1. BepinHbl MHOIOrpaHHHUKa 0003HAYaOTCS:
l.a,B,c,d... 22A,B,C,D... 3.ab,cd,ac,ad... 4. AB,CB, AD,CD ...
2. MHOrorpaHHuK, KOTOPbIM COCTOUT U3 JABYX IUIOCKUX MHOTOYTOJIbHUKOB, COBMEIICHHBIX
napajuieIbHbIM IEPEHOCOM, Ha3bIBACTCS:
1. [Tupamuyoit 2. [pusmoit 3. Hunuuapom 4. [lapannenenunenom
3. Ecniu 60koBbIe pedpa mpU3MBbI IEPIEHIUKYISIPHBI OCHOBAHUIO, TO MPU3Ma SBISETCS:
1. Haknonno#t 2. [IpaBunbHoit 3. [Ipsmoit 4. Beimykiioit
4. Ecnu B OCHOBaHUY MPU3MBI JISKUT MapajieIorpaMM, TO OHA SIBIISIETCA:
1. IIpaBunwHoOil npusmoit 2. [Mapannenenunenom 3. IIpaBuiabHBIM MHOTOYTOJIBHUKOM
4. Ilupamu o
5. MHOrorpaHHuK, KOTOPBI COCTOMUT U3 IIOCKOTO MHOTOYTIOJIbHMKA, TOYKH U OTPE3KOB
COEMHSIOIINX UX, Ha3bIBACTCS:
1. Konycom 2. Ilupamugoii 3. Ilpusmoii 4. Illapom
6. OTpe3ku, COeTMHSIONINE BEPIINHY TUPAMUIbI C BEPIIMHAMU OCHOBAHMS, HA3bIBAIOTCS:
1. I'pansimu 2. Croponamu 3. bokoBeiMu pebpamu 4. JluaroHansmu
7. TpeyronbHas TUpaMUa Ha3bIBACTCS:
1. I[TpaBunbHOM nupamugoi 2. Terpasnpom 3. TpeyronbHoi nupamugoi 4. HaknmonHoi
MAPAMUION
8. K mpaBWJIbHBIM MHOTOTPAaHHUKAM HE OTHOCHTCS:
1.Ky6 2. Terpadap 3.HUxkocarap 4. [Mupamuaa
9. BeicoTa nupamMuasl sSBISETCS:
1. Ocbto 2. Menuanoit 3. [lepnenaukynsapom 4. Anodemoit
10. OTpe3ku, COeAUHAIOMNE TOUKN OKPYKHOCTEN KPYrOB, HA3bIBAKOTCS:
1. I'pansamu mumuHapa 2. OOpasyroummu mwiuHApa 3. Beicotamu numiambapa 4.
[lepnienquKyngpamMu HUJIMHAPA
11. [Ipsimas , mpoxosinas yepe3 HEHTPbl OCHOBAaHUN HA3bIBAETCS:
1. Ocpro munuHIpa 2. BpicoTOil nunuHapa 3. Paguycom munmuaapa 4. PeGpom
HUAJIUHAPA
12. Teno, KOTOpOE COCTOUT U3 TOYKH, KPyra U OTPE3KOB COEANHSIOIINX X, Ha3bIBACTCS:
1. ITupamupoit 2. Konycom 3. llapom 4. Llunuaapom
13. Teno, KOTOPOE COCTOUT U3 BCEX TOUEK MPOCTPAHCTBA, HA3bIBACTCS:
1. Cdepoit 2. [llapom 3. [Humuagpom 4. [omycdepoit
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14. I'panniia mapa Ha3bIBaeTCA:
1. Chepoit 2. lllapom 3. Ceuenuem 4. OKpY>KHOCTBIO
15. Jluaus nepeceueHust IByX cep ecThb:
1. Kpyr 2. TIlonykpyr 3. OxpyxHocTh 4. CeueHue
16. Ceuenue cdepbl Ha3bIBACTCS:
1. Kpyrom 2. bonibuioit okpykHOCThIO 3. Mansim kpyrom 4. Masoil OKpy>KHOCTbIO
17. I'paHu BBITYKIIOTO MHOTOTPAHHUKA SIBJISIFOTCS BBITYKJIBIMU:
1. Tpeyronbnukamu 2. Yraamu 3. MuoroyrosbHukamu 4. [llectuyroibHukamu
18. bokoBasi IOBEPXHOCTb MPU3MbI COCTOUT U3:
1. [TapamenorpammoB 2. KBagpatoB 3. Pom6oB 4. TpeyroinbHUKOB
19. bokoBasi IOBEpXHOCTh NPSMOI IPU3MBI paBHA!
1. [IpousBenenuIo nepuMeTpa Ha JUIMHY TPaHH MPU3MBbI
2. IlpousBeieHUIO JUIMHBI TPAHU MIPU3MbI HA OCHOBAHHUE
3. IIpousBeneHunto JUIMHBI TPAHU MIPU3MBI Ha BBICOTY
4. IlpousBeeHHIO IEPUMETPA OCHOBAHUS Ha BBICOTY MPU3MBbI
20. K npaBrIbHBIM MHOTOTPAaHHUKAM OTHOCSITCSI:
1. Terpasap 2. Ky6 u nogexasap 3. Oxtarap u ukocadap 4. Bce oTBeTh BEpHBI

21. Paguyc ocHoBaHusa mwiMHapa 2,5 cM, Beicota 12cm. HailTu auaroHanb oceBOro
ceyeHusl.

1.15cm; 2. 14 cm; 3. 13 cm.

22. HamObompmuii yron Mexay oOpasymommmu KoHyca 600 . Uemy paBeH amamerp
OCHOBAHHS, €CIIM 00pa3yroIas paBHa 5 cM?

1. Scm; 2. 10em; 3. 2,5cm.
23. BeicoTa nununapa paBHa 4 cM, paauyc 1 cm. Hailftu miomaas oceBoro ceueHus.
1. 9cem2. 2. 8cm2 3. 16 cMm2.

24. Paauycel OCHOBaHUIN yCEYEHHOIO KOHyca paBHBl 6 cM u 12 cm, BbicoTa 8 cM. Uemy
paBHa 00pa3yrorias Konyca?

1. 10cm; 2. 4cm; 3. 6¢cm.

OTBETHI:

B|1|2(3|4|5|6|7|8|9110 11 (12 |13 (14 |15 |16 (17 |18 19 20 21 22 123 |24
Bl 3 3 3143|442 (114]|2]3|2|3]1]|3]|1
B2|12(2|3|2|2|3|2|4|3|2|1|2|2|1|3|2|3|1|4|4]3 211

IIpodeccnonaIbHO-OPHEHTHPOBAHHOE

I[IpakTuyeckoe 3ansaTue Nel4. Konyc u ero snementsl. Ceuenne KoHyca (mapauiesibHOe
OCHOBAHMIO U MPOXO/IAIIEe Yepe3 BEpIINHY), KOHUUECKue ceueHus. Pa3BepTka KoHyca.
Bpems BeinonHenus: 90 MuH.

3amaua 1. Kyua meOHst uMeeT KOHUYeCKyIo (opMy, paanyC OCHOBAaHUS KOTOPOU 2M U

obpasyromas 3,5M. CKOJIBKO HAJI0 OTKPBITHIX MPUIIETIOB, YTOOKI TIEPEBE3TH BECh MEOCHD,
YIIOKEHHBIH B IECATH TaKUX Kydax, ecii 1 M° mie6Hs BecHT 3 T M Ha O(WH npuien rpy3ar 0,5 T.

3amaua 2. [Ins coopa u eXKeTHEBHOTO 3aMepa JI0KACBBIX OCAJKOB CITYXaT TTFOBHOTPAQHI.

CHer u rpajl pacTarIMBaroT Ui MOJY4YEeHUs: BOJHOTO SKBUBaeHTa. PaccMoTpuM npubop s
U3MEepEeHMs 0CaaKOoB (B35Th B KabuHere reorpadun). Ero ocHOBHBIE YaCTH — 3TO 3HAKOMBIE BaM
TeJa BpalleHus (paccCMOTPETh, 00CYTUTH).

OHpe,Z[CJ'II/ITB M0 UMCHOINNUMCA TaHHBIM KOJIMYCCTBO MaTCpHUaia, HCO6XOI[I/IMOF0 JJIsA

M3TOTOBJICHHSI BOPOHKH MPUOOPA, C YIETOM TOT0, YTO Ha MOATUOKY U 3aKJIETIKY HEOOXO0UMO
n106aBuTh 5%.

3amaua 3. Kakoii BRICOTBI OT MOBEPXHOCTH 3€MJIH JIOJHKEH OBITH MOJIHUEOTBOJI, YTOOBI

3alUTUTh NPSIMOYTOJIbHBIM yU4acTOK pa3MepaMu 8M X O6M, €Clii MUHUMaJIbHasl BHICOTA
3alMIaeMOro oorexra - 2M?
3anaua 4. 1o cratuctuke Ha 3emiie eKeroHO THOHET OT pa3psioB MOJIHUH 6 yenoBek Ha |

coJep:kaHue (coaepxkaHue NPHUKJIATHOTO MOAYJISA).
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000 000 xwuteneii (dare B 10KHBIX CTpaHax). [ poM0o0OTBOI 00pa3zyeT KOHyC 6€30MacHOCTH.

Byner nu 3amumieH Bo BpeMsi Tpo3bl I0M BBICOTOM 6 M, IIMPUHON 8 M 1 AyinHOM 10 M, eciu BbIcOTa
TPOMOOTBOJIa 7 M, @ YT'OJI MEKy TPOMOOTBOJIOM M 00pa3yroleil konyca 6e3omnacHoctd paBeH 60
rpaaycoB?

IpakTuyeckoe 3ansiTue NelS. KoMOnHaINy reoMeTpUYECKUX TET
Bpems BoinosiHeHus: 90 MuH.

1.B nununap Boucas wap paauyca 8. Haiinure miomaas NOoJHONW NOBEPXHOCTH LUJIMHAPA.
2.Pannyc ocHOBaHUA KOHYca 6, panyc BOUCAHHON B HETO cepbl paBeH 3. Beruuciure
IJIOLIA/Ib OCEBOTO CEYEHMSI KOHYCA.

3.B map BrMcaH HWIKMHIP, Y KOTOPOTO YTrOJI MEXY AHArOHAISIMU OCEBOI0 CEUECHUS paBEH
60°. O0pa3yromas nuiauHapa paBHa 24. Haiinure mioma s MOBEpXHOCTH Iapa U TJI0MIA b
MIOJIHOW MMOBEPXHOCTU LUIIUHAIPA.

4.B map BnucaH KOHYC, paAlyCc OCHOBaHUS KOTOpOro 8, BeicoTa paBHa 6. Haiinure
IJI0ILAIb TIOBEPXHOCTHU 1Iapa.

5.B map Brrcana nupamMuia, OCHOBAHMEM KOTOPOM SIBISAETCS NIPSIMOYTOJIBHUK C
nuaroHansio 10, kaxaoe 60KkoBoe pedpo MUPaMUIbI COCTABISIET C MIIOCKOCThIO OCHOBAHUS
yroia 60°. BerauciauTe mioniaab MOBEPXHOCTH IIapa.

IIpakTnueckoe 3ansaTue Nel6. Vcrnonb3oBanre KOMOMHAIIMI MHOTOIPaHHUKOB U TEJ

BpAILICHUS B IPAKTUKO-OPUEHTUPOBAHHBIX 3a/1adyax.

Bpems Bbinosnnenusi: 90 MuH.
1.ITpu pa6ore B 30He TO m0MKHBI COOMIOAATHCS ClIEAYIOIINE TPEOOBAHHS TEXHUKH O€30MTaCHOCTH:
IIpU MONa/IaHuU Maclia Ha I10J, MATHO JTOJKHO OBITh HEMEAJIEHHO 3achllaHo eckoM. B kopoOky,
UMEIOIYI0 (popMy NMpaBUILHON YETHIPEXYTOIBHON MPU3MBI, HACKINAH MEeCOK. BricoTa ero ypoBHs
cocrapisieT 10 cm. Kakum craneT ypoBeHb Necka, eCiid IEPEMECTUTD €ro B EMKOCTh TaKOM ke
(bopMBbl, HO ¢ JJIMHON OCHOBaHUSA B 2 paza 6osblie?
2. C moMotipio Kakoi GpopMysIsl MOKHO HAWTH TOBEPXHOCTh TalKK MIMILKK cTyruibl DTHA Ha
ra3-53? ['aiika umeeTr popMy NpPaBUIbHOM MIECTUYTOJIBHOM MPU3MBI.

3. TpaHCMUCCHOHHBIN BaJ MPUMEHSIETCA JJIS TIepeladr BpalllaTeIbHOTO ABWKEeHUS. ONpeennTh
JIMaMeTp HAaUMEHBIIEro OCHOBaHUSI YCEUEHHOT0 KOHYCa, 3Hasl, YTO TUIONIab MOBEPXHOCTH paBHaA 25
T, paanuyc HanOOJBIIIETO OCHOBaHUS 7 cM, JutrHa 20 cM.
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KoutpoabHnas padora Ne7. O6beMbl U TUIONIAAN TTOBEPXHOCTH MHOTOTPAHHUKOB | TEJl

BpalleHus.
Bpemsi Ha BbInmoJiHeHHe: 45 MUH.

Bapuant Nel

Bapuant No2

3aganue Nel. OcHoBaHuUE NPAMON MPU3MBbI —
IPSIMOYTOJIBHBIN TPEYTOJIbHUK C KaTeToM 6 U 8
cM. JImaronans O0OKOBOM I'paHH, COACpIKAIICH
TUIIOTEHY3Y TPEYroJbHHUKA, paBHA 26CM.
Haiiaure: BbICOTY PU3MBI, IIOMIAAL OOKOBOMA
MOBEPXHOCTHU Npu3Mbl. [l1omans noaHon
MOBEPXHOCTHU IIPU3MBIL.

3ananue Ne2. OcHOBaHUE IPSIMOTO
napasuiesienuneia — napajsiesiorpaMmm co
CTOpOHaMH 5 ¥ 8 cM. U oCcTphIM yriiom 30°.
[TonHas mOBEpXHOCTH Mapaieienurea paBHa
170 nm?. Haifaute ero BBICOTY.

3amanne Ne3. Haitnure 00bEM paBUIbHOM
npamMu/Ibl, ecia 60KoBoe pedpo paBHO 3cMm, a
CTOpPOHA OCHOBaHUSA — 4CM.

3amanne Ne4. Cepa mpoxoauT yepe3 BEPIIMHBI
kBagpata CDEF, cropona xoroporo paBHa 18
cMm. Haligute paccrosiHue oT 1eHTpa cdepbl —
Touku O J0 MJIOCKOCTH KBajpara, eCiliu paguyc
chepel OF oOpa3yeT C IUIOCKOCTBIO KBajpara
yroJi, paBHbId 30° .

3aganue Nel. OcHoBaHuUE NPAMON TPU3MBI -
IIPSIMOYTOJIBHBIA TPEYTOJIbHUK C TUIIOTEHY301
20 cM, u kateToM 16 cMm. /luaronanas OOKOBOM
rpaHu, COAEpKAIIEe BTOPOM KaTeT
TpeyroibHHKa, paBHa 13cm. HaliguTe: BhICOTY
PHU3MBI, TUIOIIA(b OOKOBOI ITOBEPXHOCTH,
IUIOIIA/(b TTOJTHOM MOBEPXHOCTH.

3ananue Ne2. CTopoHa OCHOBaHUs
IPsIMOYTOJIBHOTO Tapajuiesienuneia papua 2 u 3
CM, a 1uaroHaib — 7cMm. Haitnure 60KoBYyIO
MOBEPXHOCTH NapajuiesenuIe1a.

3ananue No3. OcHOBaHUE MTUPAMUIBI — KBAJIparT.
Cropona ocHoBaHus paBHa 20 1M, a €€ BbICOTa
paBHa 21 nM. Halimure 00b€M nupaMuib.
3ananue Ne4. Chepa mpoxoauT uepes3 BEPIIUHBI
kBagpata MNKL, cropona xotoporo paBHa 24
cMm. Haligure paccrosiHue oT meHTpa cdepbl —
Toukr O 10 MJIOCKOCTH KBaJpara, €Ciu paguyc
chepsl OK oOpa3yeT ¢ IUIOCKOCTBIO KBajpara
yroi, paBHbIA 30° .

Paznean 8. [lepBooOpasnas pyHKUMHU, ee IPUMEHEHUE.

Teopernyeckne BONpochbl:
1.YTo Ha3bIBaeTCSt MPOU3BOIHON?

2.YeMy paBHa MPOU3BOJIHAS CYMMBI U pa3HOCTU?
4.Yemy paBHa IPOU3BOIHAS TPOU3BEIACHUS?

5.Yemy paBHa npou3BoHAs Jpodu?

6.B 4éM coCcTOUT reoOMeTpUYECKUN CMBICT TPOU3BOIHOM?
7.B uéMm cocToUT (PU3NUECKUI CMBICT POU3BOTHOM?

8.Ha3BaTh ypaBHEHHE KacaTeIbHOM.

9.KakoB MeXaHMYECKHI1 CMBICII BTOPOIl IPOU3BOAHOMN?

10.KakoB reoMeTpuyecKkuii CMbICT BTOPOH MTPOU3BOAHON?

11.Kak Haiitu Touku neperunda rpaduka QyHkuun?

12.Ecnu BTOpasi mMpou3BojHAas oOparuiach B HEKOTOPOW TOYKE B HYJb, 00S3aTENBHO JIU

rpaduk UMeeT B TON TOUKe Neperuod?

13. IIpaBuiI0 HAXOKACHUS SKCTPEMYMOB (DYHKIIMH C TIOMOIIbIO BTOPOI MPOU3BOIHOM.
14. Yro Takoe nmpousBoiHAsi BTOPOTO, TPETHETO, N-TO MOpsiAKa?

IIpodeccnonaIbHO-OPHEHTUPOBAHHOE

coep:kaHue (coaep:kaHue MPHUKJIATHOTO MOIYJIs).

IIpakTyeckoe 3ansaTue Nel7. ['eomeTpuueckuii cMbIc onpeneieHHoro naterpaia. ®opmyna
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Herorona — Jleiibauna
Bpems Ha BoinmosiHenue: 90 MuH.
3ananue Nel. HaiiquTte mepBooOpa3Hyro QpyHKIIHH:

a) T(x)=4x"-2x* 6) f(x)=2x*+4x +18) f(X)=2sinx-3cosX r) f(x)=(4x-3)° n)
f(x) =cos(3x—1)

0.5 3

dx 4
3ananue No2. Brrunciure uHTErpai: a) j - 0) ICOS xdx B) I(sz - X+ 4)1)(
0.25 0 0
3ananue Ne3. Beruncnure:
2 0 %
A) jx“dx 0) I(Sx?’ —5x +1)1x B) J3cos xdx
1 ) 0

3ananue No4. CKOpoCTh MPSMOJIMHEHHOTO IBHXKEHUS Tella BeIpaxkaercs hopmynoit V =9 t2-2t-8
(m/c). Haiite myTh, MPOWICHHBIN TEJIOM 3a 3 CEKYHJI S OT Hadaya JBUKCHHS.

IIpakTuyeckoe 3ansaTue Nel8. Pemenue 3a1ay Ha MPUMEHEHHE UHTETPpaIa i BHIYUCICHUS
(¢u3MYECKUX BEJIIMYMH U IUIOLIA/IEH.

Bpemsi Ha BoInmosiHenune: 90 MuH.

3azaya 1. Haiigure miomans Gurypsl, n300paKeHHON Ha PUCYHKE.

3amaua 2. /Ba Tena HayaIM IBUTATHCS OJHOBPEMEHHO M3 OJJHOM TOYKH B OJTHOM HAIPABJICHUH 110
npsamoii. ITepBoe Teno nBukeTcs co ckopocThio vI1=(2 t>+4t)m/c, M/c, BTOpOE — CO CKOPOCTHIO
v2=(3t+2)m/c, M/c. Ha kakoM pacCTOSIHHM APYT OT JIpyra OHU OKaxxyTcs yepe3 10 c?

3angaua 3. CkopocTh pabOThI CBApPOYHOTO anmnapaTa 3agaHa GpyHkuuet v = 3 t* M/c. Haiitu 3akon
U3MeHeHus1 00beMa paboThl S, ecin 3a t = 2 ¢, pabounit m3roroBui S = 20 nerT.

3anaua 4. BeIYMCIUTD CPETHIOIO MPOU3BOIUTEIBLHOCTD JOPOKHON OpraHU3aluy, €CiIi OHa
MeHseTCs 1Mo 3aKoHy p(t) = - t* + 3t + 40, t [0,7] (u3 pacyeTa 7 yacoB pabo4ero BpeMeHH B JICHB ).

Kounrpoabsnas padora Ne8. [leppooOpasznas pyukimu. [IpaBuina HaxoxaeHUs
nepBooOpasHbiX. Ee npumenenue
Bpemsi Ha BbInosiHeHHe: 60 MuH.

Bapuant Nel ‘ Bapuant Ne2
3ananue Nel. Haiinure oOmuii Bua nepBoodpasHelx st pyHkuun f (X) = iz +3C0S X .
X
3amanue No2. Jlokaxwure, 4to pyHKIUs F 3amanue No2. Jlokaxwure, uto pyHKIUs F
ABJISIETCsL TepBOOOpazHo At pyHKImK f Ha ABIsIeTCsl TepBooOpaszHoi s GpyHkimu f Ha
MHOXkecTBe R: MHOXkecTBe R:
F(x)=x*-3, f(x)=4x3 F (x) = 5x-cos X, f(x)=5+ sin x
3ananue Ne3. Haiinurte nepBooOpaszHyto 3ananue Ne3. Haiinute nepBoodpasHyro
byHKIMY: byHKUIMH:
a) f(x)=2x>-3x? a) f(x)=3x°+2x -1
6) f(x)=3cosx—4sin X 6) f(x)=sin(3x+2)
3aganue Ned. Beraucnure: 3aganue Ned. Beruucnure:
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a) fx“dx
1

0) i(st —5x +1)1x
)

1
B) j 3cos xdx
0

2
a) jx7dx
1

6) _T(?x3 +2x —15 Hix
=2

I
B) j 2C0s xdx
0

Paznen 9. Crenenn u xkopHu. CTeneHHass pyHKUMS.

Teopernyeckue BONPOCHI:
. UTo Takoe cTeneHs ¢ JpOOHBIM IOKa3aTeaeM

. Kakas (bYHKI_[I/IH Ha3bIBaCeTCS MMOKAa3aTeIIbHOM?

. KakoBa e€ ob6nacte onpenencHus?
. KakoBa 001acts n3smenenns?

O 00 1 N N B W —

Kontpoabnas padora Ne9. Onpenenenue creneHHon ¢pyHkiuu. Mcnonb3oBanue ee

CBOMCTB IIpU PEIICHUH YPABHEHUI U HEPABEHCTB

. CBOIICTBA CTENEHN C PAIIMOHAIILHBIM MTOKa3aTesieM
. JlaiiTe onpeseneHue CTeNeH! ¢ HaTypadbHbIM, OTPUIATEILHBIM U TPOOHBIM OKA3aTEIISIMH.
. IlepeuncinTe CBOMCTBA CTENEHU C PALTMOHATIBHBIMHU IMOKA3aTEISIMU

. Kakumu cBolicTBamu obnanaer moxkasaTtenbHast QyHKIHs?

. KakxoBa nokasarennHas (1)YHKLII/I$I 110 MOHOTOHHOCTH?

Bapunant Nel

Bapuant Ne2

3ananue Nel. Pemte ypaBHEeHUS:
a) Jx+4=5

0) V3Xx—-2=4-x

B) VAx+3 =+/x2 +x—1

r) ¥2x+3=-3

3amanne Ne2. Brruucnure:

1
a) 642
;3
6) 0,0016 *
-1

g) 0,042

1)

3

n) 92

1 V3
© (E)

3ananue Ne3. Pemnte uppaiuoHaibHOe
ypaBHEHHUE:

VX% +5x -2 =2

3aganue Ned4. Berunciaure:

3ananue Nel. Pemure ypaBHEHUS:

a) Jx+1=5

0) V3x-1=1-3x

B) V3x—1=+/x*+x—-4
r)¥3x-1=-5

3aganue Ne2. Beranciure:
1

a) 1442
1

5) 36 2
B) 16 075

-1

r) 1212
1

252
o[

1 -0,5
? (5)

3amanue Ne3. Pemvite nppanuoHaibHOE
YpaBHEHHE:

VX2 +4x-50=3

3amanune Ne4. Brraucnure:
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250 19

3aganue NoS. [IpeacraBbTe BbIpaXKEHUE B BUJIC
CTEINEHU C PAllMOHAJIBHBIM MTOKA3aTelIeM:

2) %427&/} 5) Va®-4b

3amanne Ne6. HauepTure cxemaTHYHO rpauKu
byHKUIn:

0,5
a) y=x

a) 3

a) 4/18.72 ; 6)§/ﬁ~3% :

3aganue NoS. [IpencraBbTe BbIpAXKEHHUE B BUJIE
CTEIEHHU C PALIMOHAJIHBIM MTOKA3aTelIeM:

a)%7\/25 ax® 6)¥a-Ya
3amanne Ne6. HauepTure cxemaTHdHO rpaduku

byHKIMI:
a) y=x’

Paspnen 10. Iloka3aTenbHast yHKUMSA.
Teoperuyeckue BONpochl:

1. Kakast pyHK1Ms Ha3bIBaeTCs MOKA3aTEIbHOMN?
2. Kakumu cBoiicTBaMu 001a/1a€T moKa3aTelbHast (yHKITUS?

3. KakoBa e€ obnacts onpenencHus?
4. KakoBa o0yacTh U3MEeHEHUS?

5. KakoBa 1mmoka3aTenpHas (I)YHKHI/IH 110 MOHOTOHHOCTH?

IIpakTnyeckoe 3ansaTre Nel9. Pemenne nokasaTenbHbIX ypaBHEHUN METOAOM
ypaBHMBaHMUs IOKa3aTesel, METO10M BBEJEHUSI HOBOM MepeMeHHOM, ()yHKIIMOHAIIBHO-

rpadu4ecKuM METOJIOM.

Bpems Ha BbinosiHenune: 90 MuH.
1 Bapuant

Pemnre ypaBHeHus:

a) 5%2=25
2 BapuaHTt
Pemure ypaBHeHUS:
a) 63 =36

6) 3*=1 B) 22 +2=5 1) 6**=-6 n)9*-6*3"-27=0

6) 5*°=1 B)3*? +3*=30 r)4**=-4 )4 -14*2*-32=0

HpaKanecxoe 3anaTue Ne2(. Pemenne mokasaTeabHBIX HCPABCHCTB

Bpems Ha BbinmosiHeHHe: 90 MuH.
Pemmre HepaBeHCTBa:
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l 4x+8
(—] > 49* "
g7 :

2) 3-31 <27\|8'

3) 67" <36.

4) 2™ +2" > 96;

3\ <9
5) (4. 16
6)4* > 64
(1] <
2 8
8) LR R g
9) 9°—3"-6>0

KonTtpoabnas pa6ora Nel(. Pemienue noka3aTesibHbIX YpaBHEHUN METOJOM YpaBHUBAHUS

rnokasarejiel u MCTOAOM BBCACHUA HOBOM nepeMeHHoﬁ. Pemenue nmokazareabHbIX

HEPABEHCTB
Bpemsi Ha Boinosinenue: 90 MuH.

1. Tloctpouts rpaduk GyHKINH.

I I

x 9
y=3 3

Kax n3menuTcs y, korja x Bo3pacraet ot -1 g0 3?
2. Pemmts ypaBHEeHUs
I I

a) 822 =4; a) 271-3% = 81;
0) 2%+ 323 =22; 6) 2-3% + 32 =57;
B) 6% - 7-6%+ 6 = 0. B) 8%-9-8+8=0

3. Pemnth HepaBEeHCTBO

| 1

37 <243 2°1<8

4. PemnTh CCTEMY HEPABEHCTB

I 1

{5* +5” =150, {4»* +4Y =12,

x+y=5 x—y=1

Pasnea 11. Jlorapugmsl. Jlorapupmuyeckas pyHkoms.

1.Yto Ha3zwiBaeTcs norapudmom?
2.Urto Ha3biBaeTcs JorapuGMupoBaHUEM?
3.Uemy paBeH norapudm nNpou3BeaeHUs?

4.HazoBute Qopmyny mepexoaa OT Jorapudma mo oJHOMY OCHOBAHHUIO K JOrapudmy mo

JPyroMy OCHOBAHHIO.
5.Yemy paBeH Jorapum gacTHOTO?
6.Yemy paBen sorapum crerneHu?
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7.HazoBute ocHOBHOE Jorapu(MHUECKOE TOKIAESCTBO.
8.UTo Ha3pIBaeTCS IECATHUYHBIM JIoraprupMom?
9.YT0 Ha3bIBAIOT JIOTAPHU(PMUPOBAHUEM BBIPAKECHUS?
10.Kakoe npeobpazoBaHre HA3bIBAIOT OTCHIIMPOBAHUEM?
11.Kakoe yTBep:k/ieHHnE UCIOIb3YETCS IIPU IOTEHIIUPOBAHUU?
12.Kak M0OXHO TIpeoOpa3oBaTh CYMMY JIBYX JIOTapU(MOB 10 OJHOMY U TOMY Ke
OCHOBaHHUIO?

IIpodeccnoHaTHHO-OPHUEHTHPOBAHHOE CO/IeP:KaHMe (Coep:KaHue  TPHUKJIATHOTO MOTYJISA)
IHpakTuueckoe 3ansitue Ne21. [Ipumenenue norapudma B 3aa4ax npodeccruoHalIbHO-
OPUEHTUPOBAHHOTO COACPIKAHUSI.

Bpemsi Ha BbInoJsiHeHune: 90 MuH.

3aganue 1 CornacHo mjiaHy ONTUMH3AIMU KaJPOBOTO COCTaBa 3aBOJIa
METAJJIOKOHCTPYKIMI HEOOXOIMMO €KEroJHO YMEHbIIATh KOJIMYECTBO COTPYTHUKOB Ha
0,7%. Uepes CKOIBKO JIET OyAET JOCTUTHYTO HEOOXOIMMOE KOJUIECTBO COTPYIHUKOB — 120
YEJIOBEK, €CJIM U3HAYaIbHO padoTtaeT — 210 yenoBek?

3amanue 2 Hacenenue ropojia Bo3pacraet exeroaHo Ha 3%. Uepes CKOJIBKO JIET HAceIeHUE
3TOrO ropojia yBenu4nuThes B 1,5 paza?

3amanue 3 PaccunTarh, CKOJIBKO JIEHET MOXYYUT BKJIA UMK Yepes3 S JIeT, €CIU OH MOJIOKUIT
Ha cuét B 6aHk 1500 p. Y Hu pa3y He OyaeT OpaTh JeHBIU CO CYETA, a TEM BPEMEHEM CyMMa
Oyzet exxeroaHo yBennuuBatbes Ha 10%

Hpakruueckoe sansTue Ne22. Jlorapudmuueckas crimpaiib B mpupose. Ee
MaTeMaTHUYECKHE CBOMCTBA.
[TpumeHenus norapuMUIECKON CIIUPaTU B TEXHUKE OCHOBAHBI HA CBOMCTBE 3TOM KPUBOU
IIEPECEKATh BCE CBOM PAUyChl - BEKTOPBI 10 OJTHUM U TEM ke YIJIoM. Tak, HarpuMmep,
BpAILAIOLIMECS HOXKHU B PAa3IMYHBIX PEXKYIIMX MAIIMHAX UMEIOT MPO(HIIb, OUEpUEHHBIHN MO AyTe
cnupay, Oiarogaps 4eMy yroj pe3aHus, T. €. yroi 0 Mexay Je3BUeM HOXKa U HallpaBJIeHHEM

K

E —H
CKOPOCTH €T0 BpAIIeHHsI, OCTAeTCs PaBHBIM U, CIIeIOBAaTEIbHO, HEM3MEHHBIM B CHITY
MOCTOSTHCTBA YTJIa | B 3aBHCHMOCTH OT 00pabaThiBaeMOoro Marepralia TpeOyeTcs TOT Wi HHON
yroJI pe3aHusi, UTo 0OecreynBaeTCsi BLIOOPOM MapameTpa COOTBETCTBYOIIEH criupanu. Ha puc.

MMpEaACTaBJICH HOXK COJIOMOPE3KH.
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B runporexnuke no sorapupMu4eckoil crimpaii 3aBepThIBAIOT TPYOY, MOABOSAILYIO TOK BOJIbI
K JIoTacTsM TypOuHHOTrO Kosieca. [locTossHCTBO yriia |1 o0ecnieunBaeT 3/1eCh TO, YTO MOTEPH
SHEPrUM HAa U3MEHEHUE, U, CIIEI0BATENIbHO, HAIIOP BOABI UCIOIb3YETCA ¢ MAKCUMAJIBHOM
POU3BOIUTEIBHOCTBIO.
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©AQUA-RMNT.COM

3anmanue: nonpoOyiiTe n300pa3uTh Ha JIUCTE OyMaru TEXHHYECKYIO JIeTalb I MEXaHNU3M B BHJIC
crupanu. OOBbSCHUTE OJAHOTPYIITHUKAM MPUHIUI €€ pabOoThI.

Koutpoabsnas padora Nell. Jlorapudmuueckas ¢pyHkius. Pemennue npocredmumx
norapu(MUYECKUX YPaBHCHUIA.
Bpemsi Ha BpinosiHenne: 90 MuH.

Bapuanr 1
1. BbuucauTh:
1) log, 32 3) logs (2—17) 5) logs, 64
2) logyy (<) 4) logo, 125 6) log, 49v7
2. BprauciuTh:
2-3log, 52
log, 7 logs 8 2 ’
1) 4logs 2) 9loes 3) ()
3. Ilpu kakux 3HAYCHHSIX TIEPEMEHHOM X KMEET CMBICIT BBIPAKCHHE:
1) log,_(5x —3) 2) log;(x* —x — 6)
4. PemwuTth ypaBHCHUE:
1) logzx =4 2)logi(3x+7) = -2
4

5. HaiiTu 3HaueHue BBIpOKCHUSI:
1) loge 0,2 + loge 5
2) log, 56 — %logz 49
3) 2logioV15+ 0,5logig 144 — log.o 6
) log; 64
log; 4
6. YnpocTuTh BEIpaXKEHHE:

1) loggslogy 343 — logg 754

log, 9
) logs 9
Bapuanr 2
1. BpruuciauTs:
1) log, 81 3) log, 0,125 5) log,, 243
1 36
2) loga(5;) 4 logors64 6) logs (37)
2. Borumciuts:
1) 17log17 6 2) 2510g5 8 3)34—2 logz 5
3. Tlpu kakux 3HaYEHUSIX MEPEMEHHOMN X UMEET CMBICI BBIPAKCHHE:
1) logey+7)(3 —9x) 2) log,;(x* + 3x — 10)
4. PemuTh ypaBHEHUE:
1) logsx =3 2) logp (12 — 8x) = —4

5. HaiiTu 3HaueHNEe BbIpaKEHUS:
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1) log, 12 + log, G)
2) 3logs3 —logs 5,4
3) logos 28 — 4logos V21 + -logy s 144
logez 3
4) 10g62 81
6. YOpocTuTh BeIpaKEHHE:

5
1) log; »5log10 10000 + log; 25 (E)

log,s 6
logi256

Pa3nes 12. MHo:xecTBa. Jj1eMeHThI TeOpHH rpagos.

TeopeTnyeckue BONpPOCHI:

. UTo Takoe MHO>KECTBO?

. Kak 0003Ha49ar0TCs MHOXKECTBA U UX JIEMEHTHI?

. Kakumu cnocob6amu 3a1aroTcst MHOXKECTBA?

. YKa3aTh BapuaHTHI ONMKUCAHMS MHOXKECTBA HEUETHBIX HATYPAIbHBIX YHUCEIL.

. Kakoe MHO€eCcTBO Ha3bIBaeTCs MyCThIM?

. UTo Takoe IoJIMHOKECTBO?

. Kakue MHOecTBa Ha3bIBalOTCS CUETHBIMU?

. [losicHuTe TEPMUH «MOITHOCTH MHOKECTBA» U YKAXKUTE €ro 0003HAUYCHHE.

9. UT0 Takoe «yHUBEPCAIBHOE « MHOYKECTBO?

10. [Iepeuncnure onepay HaJ MHOKECTBAMH.

11. JTaiiTe onpenenenrne 0ObeIMHEHUSI MHOYKECTB.

12. IlpowmocTpupyiiTe ¢ HOMOILBIO TuarpaMMbl BeHHa oneparnuio nepeceyeHus
MHOECTB.

13. Kakne MHOKECTBA HA3BIBAOTCSI HEMIEPECEKAIOTIIUMUCS ?

14. JlaitTe onpeaeneHne pa3HOCTH MHOXKECTB U ONMIINUTE PA3HOCTh MHOKECTB KaK
MHO>KECTBO OIIHCATEIBHBIM CIIOCOO0M.

15. MaitTe onpenenenyie 1ONOJIHEHUS] MHOKECTBA.

16. M0O>XHO JI11 OTIPEJICIUTh JIOTIOJIHEHHE MHOXKECTBA, €CJIM HE OMTMCAHO YHUBEPCATHLHOE
MHOK€ECTBO?

IIpodeccnonaibHO-OpMEHTHPOBAHHOE CoJlep:KaHue (CoaepKaAHUE MPUKIATHOTO MOIYJIsl).
Ipakruueckoe 3anaTue Ne23. Onepanuu ¢ MHOKeCTBaMU. PelieHne npukiagHbIX 3a1ay.
Bpems Bbinosnenusi: 90 MmuH

1. Tloka3aTb ¢ MOMOIIbIO TUArpaMMbl Diinepa-Benna, uro:
a)(ANB) U ANB =A; 6)(AUuB) N (AU B) =A.
2. Jlokazarh (IPOWJUIIOCTPUPOBATH) HA COAEPKATEILHOM TpUMEpPe CIPaBeIUBOCTh
COOTHOILIEHUS:
a) A\B # B\4; 6)Au(BNC)=((AuB)N(AUC).
3. Ilycts 4= {1,3,5}. OOpa3oBaTh BcE BOZMOKHbBIE TTOJIMHOKECTBA ITOI'O0 MHOKECTBA.
4. Haiitu nexaproBo npousBeaenue Muoxkects 4 u B, ecmu A = {1, 3}; B ={2, 4, 6}.
5. Jlaabsl MHOKeCTBA. BEIMOHUTE AeHCTBUS HAJ MHOKCCTBAMH:
a) [Iycte . OcymiecTBUTh HaJ MHOKECTBAMU OTICPAIIUH:

0 IO\ DN B~ WM —

— 00BbEeIMHEHN,

— TepeceueHus;

— pa3HOCTH;

— JIOIIOJIHCHMS.

IIpakTuyeckoe 3anaTue Ne24. [Tonstue rpada. Cesa3ublil rpad, AepeBo, IUKI rpad HA
TJIOCKOCTH.
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1. Ha 3aBoze paboratot 6 uenoBek: Annpeit, bopuc, Buktop, ['anuna, JImutpuii u Enena.
Cmena pacmpenensercss o KPYyroBOM CHCTEME — KaXKIbli pabOTaeT ¢ KaKIbIM H3
OCTaJIbHBIX O1WH pa3. K HacrosimeMy MOMEHTY HEKOTOPBIE CMEHBI yXe OTpaOOTaHbI:
Amnpnpeit pabotan ¢ bopucom, I'anuna ¢ Enenoit; bopuc, kak yxe roBopuiock, ¢ AHapeem
u eule ¢ 'anunoii; Bukrop — ¢ I'anunoi, Imutpuii ¢ Buktopom u Enena — ¢ AnapeeM u
BuktopoM. Ckoiabko cMeH oTpabOTaHO K HACTOSALIEMY MOMEHTY U CKOJIBKO eIle
ocTanoch?

2. Apkaauii, bopuc. Bmagumup, ['puropmit m J{mutpuii npu BcTpede OOMEHSUIUCH
PYKOIIOXKATUAMHU (KaXAbI MOXaJl PYKYy KaxaoMy 0 OJHOMY pa3y). CKOIBKO BCEro
PYKOTIO)KaTUH OBLIO ciesaHo?

3. B ctpane Cemepka 15 ropojoB, Kax/blii U3 TOPOJAOB COCIMHEH AOPOraMu HE MEHee,
YeM C CEMbIO APYTruMU. J(OKaXuTe, 4YTO U3 KaXJA0ro ropoja MOJHO J100paThCs B OO0

JIPYTOM.

Kounrtpoabsnas padora Nel2. MuoxecTBa, rpadbl ¥ UX IPUMEHEHHUE.
Bpems BoinosiHenusi: 90 MuH
Bapuanr 1

+ * 6 7 83
i 406 30
T o6

3

w s u el

+7 3/ JlBa urpoka mo ouepenu OpocaroT UrpaibHbIi KyOuK. Eciyu cymMMa BbImaBImmx
YKCeJl YeTHAs!, TO 3TO BRIMTPHIII 1 UTpoKa, eciu HeYeTHast, TO Mpourpsiil. CoCcTaBUTh
IUTATEKHYIO MAaTPUILy U HAUTU pellieHUe UTPbl, €CIIU CYLIECTBYET CEIJIOBasi TOUKA.

E

Ornpenenuth ONTUMAIBHOE pellieHre Urphl o Kputepusim Banbaa, Casumka u ['ypBuiia ais
WTPBIL, 3aJJaHHOM MaTpHULIEH

B oduce 15 renedponoB. MoxHO 7T UX COETUHUTH TPOBOJIAMHU TaK, YTOOBI KX bl
Tesie(oH ObLT COETMHEH POBHO ¢ 5 npyrumu? Moxer
71 B oduce, B KOTOPOM KaXKIbIi TeleOH COeTUHEH
POBHO € 5 ApYyrUMH, ObITH POBHO 16 TenedoHoB?

2. Kakoe MakcuManbHOE KOJIMYECTBO TPY30B M3
IIEPBOIO ITyHKTA B MTOCJIEIHUI MOXET I1OCJIAThH
TpPaHCIIOPTHAsA KOMIIAHUS, €CIIN MPOIYCKHas
CIOCOOHOCTH IMyTeH MEXy MYHKTaMH TPAHCIOPTHOMN

CETH OrpaHu4eHa’

Komnanus paccmaTpuBaeT BOIIPOC O CTPOUTEIBCTBE HOBOTO 3aBo/1a. Bo3MOkHBI 3 BapruaHTa
JECUCTBUI:

[TocTpouTs GosbmIoi 3aBoj. [Ipu 3TOM BO3MOXKEH O0MBIION cripoc (rogoBoi qox0a 250
TBIC. JIOJUL.) C BepOSITHOCTRIO 0,7 1 HU3KUH cripoc (exkeroaHbie YObITKH S0 ThIC. AOMIL.) €
BEpOSATHOCTHIO 0,3.

[TocTpouTh ManeHnbkuit 3aBo1. [Ipu 3TOM BO3MOKEH 00IBITION cripoc (ro1oBoi goxoa 150
TBIC. JIOJUL.) C BEPOSITHOCTRIO 0,7 M1 HU3KUH CIIPOC (€KEeTOAHbIE YOBITKH 25 ThIC. AOMIL) C
BEpOSTHOCTHIO 0,3.

OTJIOXHUTH CTPOUTENHCTBO AJIsE COOpa TOMOTHUTENHHOW HH(OPMALIUU, KOTOPAst MOXKET OBITh
MO3UTUBHOW WJIM HETaTUBHOM ¢ BepoaTHocTsIMHU 0,8 1 0,2 cooTBeTCTBEHHO. B cityyae
MO3UTHUBHOW MH(POPMAIIUK BEPOSITHOCTU OOJIBIIOTO M HU3KOTO cripoca MeHsatoTes Ha 0,9 u
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el N =

0,1 cooTBeTcTBEHHO. J{0X0/1bI OCTAIOTCS MPEXKHUMHU. B cilydae HeraTuBHOM nHpopManuu
KOMITaHUs 3aBOJIbI CTPOUTH HE OyJeT.

Hapucosats nepeBo pemennii. KakoBa oxumaemasi CTOMMOCTHAsI OLIEHKA HAWITYYIIETO
peuenus?

Bapuant 2

g

P

43y

1 i a s

L]

PR ]
— g

L}
: JIBa urpoka o odepeau OpocaroT urpaibHbid Kyouk. Ecinm pazHocTb
BBINIABIIMX YHUCEJ YETHAS, TO 3TO BBIUTPHIII | UTpOKa, €CIIM HEYETHAs!, TO IPOUTPHILLL.
CocTaBUTh MIATEKHYIO MATPUILy U HAWTU PEIICHUE UTPHI, €CIU CYIECTBYET CEAJIOBas
TOYKA.

Onpenenutb ONTUMAIBHOE PEIIEHNE UTPHI 10 Kputepusm Banbna, Casumka u I'ypeuna s
UI'PBI, 3aJaHHOW MaTpULIEH

B oduce 15 renedonoB. MOKHO JT1 MX COCTUHUTH MPOBOJIAMH TaK, YTOOBI KaXK bl
Tesie()oH ObLT COSTMHEH POBHO ¢ 6 ipyruMu? Moxer Jin B ouce, B KOTOPOM KasKIbIi
TeNeQOH COETMHEH POBHO C 5 IPYIMMH, ObITH POBHO 17
TenedoHORB?

2. Kakoe MakcuManbHOE KOJIMYECTBO IPY30B M3
IEPBOTO MyHKTA B OCJIEIHUI MOKET I1OCIaTh
TPaHCIIOPTHAsI KOMITaHUs, €CJIU MPOIYCKHAs CIIOCOOHOCTh
nyTeil Mexy MyHKTaMU TPAHCIIOPTHOW CeTH OrpaHuyeHa?

KoMmanus paccMaTpuBaeT BOIPOC O CTPOUTENBCTBE HOBOTO 3aBoja. Bo3MoxkHbI 3 BapraHTa
JEWCTBHIA:

[Toctpouts GombInioi 3aBoa. [Ipu 5ToOM BO3MOXkKeH 000N cripoc (To10BoM qoxon 245
TBIC. JIOJUL.) C BEPOSATHOCTHIO 0,65 U HU3KUU CIIPOC (€KETOHbIE YOBITKHU 45 ThIC. TOJIJI.) €
BeposiTHOCTHIO 0,35.

[Toctpouts Manenbkuit 3aBo. [Ipu 3ToM BO3MOkeH OOMbIIION cripoc (ro1oBoii qoxon 145
TBIC. JIOJUL.) C BEPOATHOCTHIO 0,65 1 HU3KUH cIIpoc (exeroubie YObITKH 20 ThIC. TOJIT.) €
BeposiTHOCTHIO 0,35.

OTIOXUTH CTPOUTENHCTBO AJIsE COOpa TOMOIHUTENbHON HH(OPMALIUU, KOTOPasi MOXKET OBbITh
MO3UTUBHON MM HEraTUBHOMU ¢ BeposTHOCTAMHU 0,75 n 0,25 coorBeTcTBEHHO. B ciyuae
MO3UTUBHON MH(OPMAaLIMK BEPOSATHOCTU OOJBIIOr0 M HU3KOTO crpoca MeHsoTes Ha 0,91 u
0,09 cootBercTBeHHO. J10X0/BI OCTAIOTCSA MPEXHUMHU. B ciiyyae HeraTuBHOU MHPOpMALIUU
KOMIIaHUS 3aBOJIbI CTPOUTD HE OYJIET.

Hapucosats nepeBo pemenuil. KakoBa oxunaeMasi CTOMMOCTHAsI OLIEHKA HAMJIY4LIETO
pemieHus?

Pazgea 13.  DueMeHTHI KOMOMHATOPUKH, CTATHCTHKH " TeOpHUH
BEPOSITHOCTEI.

Yro nzydaer KoMOMHATOpHKA?

HazoBuTe 0CHOBHBIE TTpaBUIa KOMOMHATOPUKH?

Yto Takoe «1epeBO BOZMOXKHBIX BAPUAHTOBY?

Kaxkue 3amaun Ha3pIBalOT KOMOMHATOPHBIMU?
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©ooNo O

IIpojeccrnoHaILHO-OPHEHTHUPOBAHHOE

Uro Takoe pa3MelIeHrue U3 N AJIEMEHTOB 1O K 371eMeHTOB?
Yro Takoe rmepecTaHOBKAMH M3 N- 3JIEMEHTOB?

Urto Takoe coueTaHuEeM M3 N AJIEMEHTOB 10 K 3JIeMeHTOB?
[Tpountath popMyny OHHOMA HBIOTOHA.

Kak cTpoutcst TpeyroiabHHK MackKais Uil HaXO0KIeHUs Kod(uimeHToB OnHOMa HHIOTOHA?
10. ITo kako¥# dhopmyse HAUTH S-i WieH OMHOMa HBIOTOHA?

IHpakTuueckoe 3ansitne Ne2S. OtHocuTeNbHAs 4YaCTOTa COOBITHS, CBOWCTBO €€
ycroitunBocTd. CTaTUCTUUYECKOE ONPEEIEHNE BEPOATHOCTH. OLleHKa BEPOATHOCTH
COOBITHSL.
Bpems BbinosiHenusi:60 Mux
1. OmnpenenuTh OTHOCUTENBHYIO YACTOTY MOSBJIECHUS OYKBBI «0» B CIIOBE
«QIIEKTPOMOHTAXHHK.
2. Caapmuk caenan 50 geraneit. OTHOCUTEIbHASA YacTOTA pabOTAIOIUX JeTaleH
oka3zaznach paBHOil 0,88. Ckonbko OpakOBaHHBIX Je€Tallel OH caenan?

coJep:kaHue (coaepxkaHue NPHUKJIATHOTO MOAYJISA).

3. B nenexuno-pemieBoii morepee Ha 100000 6wmteroB paspirpeiBaetcs 1200 BemeBbIX U

800 menexHbIX BeIMTPHIICH. KakoBa OTHOCUTEIbHAS YaCcTOTA!
a) BEILEBOTO BBIUTPHIIIIA;
0) IEHE)KHOTO BBIUTPBHIILIA;
KaxoBa oTHOCHTENbHASI YACTOTA KAKOTO-THOO0 BHIUTPHIIIA?
IpakTuyeckoe 3anaTue Ne26. Craructudeckoe onpeaeseHne BepossTHOCTH. O1eHKa
BEPOATHOCTH COOBITHSI.
Bpems Bbinosinenusi: 60 MmuH
1. B konozae 36 kapt. KakoBa BeposSTHOCTb BBIHYTH: a) Ty3a; 0)
Ty3a IHK; B) TY3bI KPACHOTO I[BETA; T) JIIOOYIO KapTy, KpOMeE Ty3a.

2. Ha mxonpHO# BeuepuHke pasbirpeiBaercs 100 OuneTos, u3 HUX

25 — BBIUTPBIIIHBIX. | TaBHBIHN PU3 — KOMITBIOTEP — 1, UTPOBBIX MIPUCTABOK — 5
U OcTaJbHbIE IPU3BI OOLIPUTENbHbBIE — IIAPUKOBbIE pyuku. KakoBa
BEPOSATHOCTH TOT'0, YTO BJIAJIEJIEl] OJTHOTO OMJIeTa: a) BEIMTPAET TJIaBHBIN MPH3;
0) BbIMTpaeT LEHHBIN MPU3; B) XOTh YTO-HUOY/Ib BBIUTPAET; I') BHIOPOCUT
JICHbI'U Ha BETEp?

3.B ypHe conepxatrcs 3 CHHUX, 5 KpacHBIX U 2 GenbIx mapa. 13

Hee HayJaudy U3BJIEKaloTCs cpa3y ABa mapa. HaliTu BeposTHOCTH TOT0, YTO
OyayT BBIHYTHI JIN0O Ba OelbIX mmapa, JIOOo /Ba Pa3HbIX [[BETHBIX (CHHUH U
KpacHBIN) 1m1apa.

4.Haynauy B3sThIi TelIeQOHHBII HOMEP COCTOUT U3 5 UD.
KakoBa BeposITHOCTb, UTO B HEM Bce LU(PHI pa3HbIe?

5.Cobpanue, Ha KOTOPOM NMPHUCYTCTBYIOT 20 Ye0BEK, B TOM YUCIE 8

YKEHIITMH, BEIOUPAIOT JIeJIeTalnio U3 S5 yenoBek. HallTi BEpOATHOCTH TOTO, UTO B
JeJIeralyio BOUIYT 3 JKEHIIUHBI, CUNTAs], YTO KaKIbI U3 MPUCYTCTBYIOIINX
MOJKET OBITh U30paH C OJUHAKOBOM BEPOSITHOCTHIO?

IpakTuyeckoe 3ansaTue Ne27. [lepBuunas 00pab0oTKa CTATUCTUYECKHUX JaHHBIX.
I'paduueckoe ux mpeacTaBiIcHHE.

Bpems BoinosiHeHusi: 90 MuH

3ananue. BeiOopodHasi COBOKYITHOCTh 3HaUYCHUH (BBIOOpKA) IPECTaBISIET OO0
OTOOpaHHBIC CITydyallHBIM 00pa3oM pPe3yNbTaThl dKCIIepuMenTa. Mccneayemplid MpU3HaAK U
napameTpsl BEBIOOPKU BBIOMPAIOTCS B COOTBETCTBUU C BAPHAHTOM (TIpUIIokeHue 1).
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Tpebyercst BHIMOTHUTH MOCTPOCHUE HHTEPBAIBHOTO BAPUALIMOHHOTO Psiia U OLICHUTH
3HAYEHUS YHUCIOBBIX XapaKTEPUCTHK HCCIEAYeMOM ciyyaiiHOW BETMYUHBI, UCIIONIBb3YS CPELy
AMeKTpOHHBIX Tabymil Excel u mpuaep:xuBasch cienyronel mociea0BaTeIbHOCTH

JIEUCTBUIA:

1) ocymiecTBUTH BBOJ MCXOIHBIX JTAaHHBIX, MOAJISKAIINX 00paboTKe;
2) MOCTPOUTH BapUAIIMOHHBIN PSIJI;
3) HOJIYyYUTh CTATUCTUYECKUE XAaPAKTEPUCTUKN BEIOOPKU: @) C IOMOILBbIO BCTPOEHHBIX

CTaTUCTUYCCKUX QYHKIUN IEKTPOHHBIX Tabmui Excel; 6) ¢ momoIpio makera aHaian3a

ma"ubeIx Excel;.

4) mOCTpOUTH MHTEPBAJIbHBIN BapUAIIMOHHBIHN psf (IPEICTaBUThH B BUJIE TaOIHIIbI

pacyeTHBIX 3HAUYCHUN );

5) mocTpouTh rpaduueckoe n300pakeHue BapualmoOHHOTOo psisa (hopMaTupOBaHUE
JMarpaMM BBIIOJIHHUTD 1O 00pa3ily Ha PUCYHKAX);
6) OIPEEeIUTh U PEJCTaBUTh IPaPUUECKH SIMIHUPUICCKYIO PYHKIIUIO PACTIPEACIICHHS
TPYIIH- POBAHHOTO CTATUCTHYECKOTO psijia (TIOCTPOUTH KyMYJISITUBHYIO KPUBYIO).

IIpakTnueckoe 3anaTue Ne28. HaxoxxaeHue cpelHUX XapaKTEPUCTUK, HAOII0JaeMbIX

JaHHBbIX.

Bpems BbinosiHenusi: 60MuH
1.3apaya Ha BbIYMCJICHHE CPEAHEel 10 IPYNIOBbIM CPeIHUM WJIH 10 YACTHBIM

CpeaHuM.

Pacnipenenenne pabounx no cpeHeMy CTaxy paboThl

Howmep uexa

Cpennuii ctax paboThl,

Yucno pabouux, yer.,

JIET. Xﬁ' fi
1-i 5 90
2-i1 7 60
3-i 10 50
UTOTO: 200

2.3ana4ya Ha BBIYMCJICHHE CPEAHUX B Psiax pacnpenejeHust (MHTEPBAJIbHbIN Psij).
Pacnpenenenue padounx AO 10 ypoBHIO €KEMECSIUHON OTUIaThl TPyJa

['pynmel pabouux 1o oriaTe Tpyaa Uucno pabounx, ye. CepenuHa nHTEpBaa, Xi
y.e.

o 500 5 450
500-600 15 550
600-700 20 650
700-800 30 750
800-900 16 850

900 u Goee 14 950
Wroro: 100 -

3.Bbiuncienne CPE€AHUX B MHTEPBAJBbHBIX pAAaX METOAOM MOMECHTOB
PacnpeﬂeneHHe MaJIbIX Hpe)IHpI/ISITI/Iﬁ peruoHa 1mo CTOMMOCTHU OCHOBHBIX IMPOU3BOACTBCHHBIX

dboHI0B
['pynmer Yucno CepenuHa X = x—4 | X
HPEANPUATUM 10 | IPEAIPUATUIN | HHTEPBAJIOB, ’ 1
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CTOUMOCTH X
OllD, y.e.
14-16 2 15 -2 -4
16-18 6 17 -1 -6
18-20 10 19 0 0
20-22 4 21 1 4
22-24 3 22 2 6
Uroro: 25 - - 0
4.3anauya Ha onpenesienne CpeaHeil rapMOHHYECKOI.
3apaboTHas 1uiata npeanpustaii AO
[Ipennpusarue | YucaeHHOCTH MecsunbIit Cpenusis
MIPOMBIIIIICHHO- dhonp 3apaboTHas
MIPOU3BOJICTBEHHOT'O 3apaboTHOM mniara, pyo.
MepCOHAJa, Yell TIJIAThI, THIC pYO.
A 1 2 3
1 540 564,84 1046
2 275 332,75 1210
3 458 517,54 1130
NTOI'O: 1273 1415,13 ?

KonTpoubnas padora Nel3. DieMeHThl KOMOMHATOPUKY, CTATUCTUKU U TEOPUU BEPOSITHOCTEM.

Bpems BpimmoaHenusi: 90 MuH.

Bapuanr 1

Bapuanr 2

22!

1.Beruncauts 20!2!

10!
1.Beruncnutey 8!2!

10!
2.Beruucauts 6!- 8!

21
= 12!

ol——
2. Beruucnurb 10!

3.HeckonbKo CTpaH B Ka4eCTBE CUMBOJIA
CBOET0 TOCYAapCTBa PN UCTIOIb30BaTh
¢utar B BUJe TpeX TOPU30HTAIBHBIX TOJIOC
OJIMHAKOBBIX MO HMIMPHHE, HO PA3HBIX I10 IIBETY:
Oenblif, CHHUI, KPaCHBIMH.

CKOJIBKO CTpaH MOTYT UCIOJIb30BATh TAKYIO
CHUMBOJIMKY TIPH YCJIIOBUH, YTO Y KaXKOU
CTpaHbl CBOM, OTJIMYHBIN OT Apyrux, ¢uar?

3. «10 BBIMYCKHUKOB MPUILIN B Kade
OTIPa3JHOBAaTh OKOHYAHUE IIKOJIbI, HO HE
MOTJIM PEINTh, KaK CECTh, T.€. B KAKOM
nopsake. Ha BeIpyuKy npuiién opuimanT,
KOTOPBIN MPEAJIOKUIT CECTh CETO/IHS, KaK
IpUAETCs, a Ha IPYroM IeHb CECTh 110 -
JIPYroMy U Tak J0 T€X MOp, OKa HE HACTYIUT
TaKOH JI€Hb, KOT'/1a OHU CAAYT KaK B IIEPBBIN
pas. Torma ux odummanT ob6enian yrocTuTh
OecrutatHbIM 00esioM. Kak BbI 1ymaere,
JIOJITO JIA JPY3bAM KAaTh OECIIaTHOTO
obena?»

4.CKOIBKO UMEETCSI CIIOB JJIMHOU 3 ¢
HETMOBTOPSIIONTUMHUCS OyKBaMH B asipaBuTe U3
6 OykB?

4.Crynentsl 1 xypca uzydarot 10 npenmeTos.
CKOJNBKMMHU CIOCO0aMH MOYKHO COCTaBHUTh
pacrucaHye Ha O/IMH JI€Hb, YTOOBI B HEM
ObUI0 4 pa3IMYHBIX Mpeamera’?
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5.CKOJIBKO pa3fuyHbIX ABYX3HAYHBIX YHCEI 5.CKOJIBKO pa3fiuyHbIX TPEX3HAYHBIX YHUCEIT
MOYKHO COCTaBHTb, UcTIONb3ys mudpsl 1, 2, 3, | MoxkHO coctaBuTh u3 udp 1, 2, 3, 4, 5 npu
4 npu ycia0BHH, YTO HU OAHA LKdpa He YCIIOBUH, UTO HU OJiHA IIUdpa HE
HOBTOpsieTCs? HOBTOpsieTCS?
6.1meercs 5 1BETKOB pa3HOro IBETA. 6.B marazune «®unarenus» npogaercs 8
O06o3HaunM ux OykBamu a, b, ¢, d, e. pa3IMYHBIX HAOOPOB MApOK, MOCBSIICHHBIX
TpeGyercs cocTaBUTh OYKET U3 TPEX LIBETKOB. | CIIOPTUBHOI TeMaTuke. CKOJIbKUMU
croco0amMu MOKHO BbIOpaTh U3 HUX 3
Habopa?
7.13 mectu Bpaveil NOJMKIMHUKA JIBYX 7.B rpynne 7 CTyJIEHTOB YCIEIIHO
HEO0OXOAMMO OTIPaBUTh HA KYPChI MOBBIIICHHUS | 3aHUMAIOTCSI MaTeMaTUKOU. CKOIbKUMHU
kBanuukanuyu. CKOIBKUMHU CIIOCOOAMH 3TO crocobamMu MO>KHO BbIOpaTh M3 HUX JABOUX
MOHO CJIeaTh? JUISL y4aCTHUs B OJIMMITHAJE 110 IpeaMETY?

Pa3nes 14. YpaBHeHHs U HepaBeHCTBA
TeopeTnueckue BONPOCHI:

1. Cpenu 3a1aHHBIX PYHKIMHA YKa)KUTE T€, KOTOPBIE SBISFOTCS IOKA3aTeIbHBIMHU:
Kakue u3

2. MOKa3aTelbHbIX PYHKIMK BO3pacTarolue, Kakue, yobiparomue?

3. Kakue ypaBHeHUs Ha3bIBAIOTCS MOKA3aTEIbHBIMU?

4. ANTOPUTM  peIIeHUs] TOKa3aTeNbHBIX  ypaBHEHHH METOAOM  ypaBHHBAaHUS
[IOKa3aTeIICH.

5. ANTOpUTM pellIeHus] TOKa3aTeNIbHbIX YpaBHEHUN METOJOM BbIHECEHHs OOIIero
MHOYHTEJIS 32 CKOOKH.

6. ANTOpUTM pellleHus ToKa3aTeIbHbIX YPaBHEHUHN CIOCOOOM MOJCTAaHOBKH.

7. AJNTOpUTM pelleHHs TOKa3aTeIbHbIX YPaBHEHUH METO/10M MTOYJICHHOTO JeJICHUSI.

8. ANTOPUTM pelIeHHS MOKa3aTeIbHBIX YPAaBHEHUH CIIOCOOOM TPYIITUPOBKH.

9. Hcnonb3oBanue rpauyeckoro MeTo/1a pelieHusl ypaBHEeHU.

10.  AnropuTMm pemieHus MoKa3aTeNbHBIX YpaBHEHHI METO0M oA0opa.

IIpodeccnoHabHO-OPMEHTHPOBAHHOE  Cco/ep kaHue (coAepKaHUue MPHUKJIATHOTO MOAYJIS).
HpakTnueckoe 3ausitue Ne29. Perienre TeKCTOBBIX 3a/1a4 MPOPECCHOHATBHOTO COJIEPKaHuUs
Bpewms Bemmonuenus: 60 MmuH

3agaua 1.
_ 231

o F = g+1

N3BecTHO, 4TO CIpOC HA HEKOTOPBIE MEPEBO3KH 3a/1a€TCA KIMEn , IPEJUIOKEHNE —
2

byuknueit p=q + 11. Onpenenure BeIMUMHY BHIUTPHIIIA TOTPEOUTENS PU BEIOOpE JAHHOTO
[IEPEBO3YUKA.
3agaua 2.

Kommnanus, npeyiararomast Hanmpokar J0p0o>KHO-CTPOUTEIbHBIE MAIIMHbI, 00HAPYKHUIIA, YTO €€
YHUCTas MPUOBLIH 3a TOJT OT MPOKATa OMPEEIIEHHBIX JOPOKHO-CTPOUTENBHBIX MALINH €KEr0HO
ymenbraercs Ha 10 . YucTblil 10X0/1 ¢ onpeAesIeHHON MalluHbl B 3TOM roy coctaBui 400 ¢pyHTOB.
OnpenenuTh BCIO BO3MOXHYIO MPUOBUIH OT MPOKaTa 3TOM MalIMHBI B Oy ay1eM (TpeAarnoiaraem,
YTO MalIMHA BEYHas).

3agaua 3.

JIBYM 10pOKHO-CTPOHUTEIBHBIM OpUTaiaM MOPYyUYEHO CTPOUTEIHCTBO IOCCEHHOM TOPOTH MEXITY
nyaktamu A u B. B Teduenne 40 nueit Opuraasl pabotany OTAEIbHO, CHavajia mepBas, TOTOM
BTOpasi, IpUYeM OJIHA U3 HUX BhINOIHMIA 1/3, a npyras 1/6 Bceit paboTsl. Ha 41 nens OGpuransl
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CTaiyu paboTaTh COBMECTHO M OCTABUIYIOCS YacTh JOPOTH MOCTPOUTIIHN 3a 18 nueil. Onpenenuts, 3a
CKOJIbKO JTHEH Kakaas Opuraja, paboTasi OTAEIbHO, MOTJIa OBbI IIOCTPOUTH IIOCCE?

3anaya 4.

Kononne aBToMamini ObUTO TaHO 3a/laHue TIEPEBE3TH CO CKilaja B pedHoi nopt 60 T metamna. B
CBSI3H C HEOJIATOMPHUATHBIMU YCIOBHSIMHE ITOTOBI HA KaXK/IbI aBTOMOOWIIBH MPUIILIOCH TPY3UThH Ha
0,5 T MeHblIIe, YeM MpeArnoaarajloch panee. B CBA3M ¢ 3TUM KOJIOHHY MOIMOJIHUIIH €1lle YEeThIPbMS
MarmmHaMu. CKOJBKO aBTOMOOUIIEH OBLIO B KOJIOHHE MTEPBOHAYAIILHO?

3agaua 5.

Ha tpu 6a3b1 A1, A2, A3 mocTynui ouepeHoi rpy3 B konuuecTBax paBHbIx 140, 160, 120 ex. Otot
rpy3 TpedyeTcsl mepeBe3TH B YEThIpe MyHKTOB HasHadeHus Bi, By, B3, B4 B kommmuecTBax 150, 90,
100, 80. Tapudb mepeBo30K yka3zaHbl B TAOJIUIIE B YCIOBHBIX SIUHUIIAX.

MyHKTbI [MyHKTbl Ha3HaYeHns

3anacol
otnpasnenua | By | B> | By | By
Ay 2 3 4 7 140
A> 8 4 1 4 |160
Az 9 7 |3 6 |120

MoTtpebHocTn |150 (90 | 100 (80 |0

3amava 6. Tapudsl MpoBeICHUS CBAPOYHBIX PabOT yKa3aHbI B TAOIUIIE B YCIOBHBIX STUHUIIAX.
HeoOxoaumo nepeBecTy rpy3 ONTUMAIbHBIM CIIOCOOOM OMHUPAsCh HA HAMMEHBIIYIO CTOUMOCTb.

MyHKTbI [MyHKTbl Ha3HaYeHnsa

3anacbl
otnpasneuus | By | B> | B3 | By
4 2 3 1 |2 [150
A 3 4 5 1 100
A3 3 6 3 |4 |100

MoTpebHocTu | 140 |100 |70 |40 [0

IIpakTnyeckoe 3ansiTe Ne3(. OOmire MeTo/IbI pelieHUs] ypaBHEHUH. Y paBHEHHs 1 HEPAaBEHCTBA C
MOJYJIEM U TIapaMETPAMHU.
Bpems BpimosaHenns: 60MuH

1. HaiinuTe Bce 3HaUeHUs NapaMeTpa a, Ipyu KOTOPBIX ypaBHEHHE:

(2a—1)x2 + ax + (2a— 3) =0 umeet He OoJice OJJHOTO KOPHSI.

2. Jlns KaXI0To 3HAYCHUs IapamMeTpa a ONpeaesuTe KOJIMYECTBO PEIICHHH

‘x‘ — ?|1:| + 6‘ =a
ypaBHCHI/IH .

3. HaiiTu Bce 3HaUeHUs mapaMeTpa a , Mpu KaxJ0M U3 KOTOPBIX YpaBHCHHE ¥ x—8-.
ax +3a +2 umeeT eMHCTBEHHOE PEIIICHHE.
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5.3.2 OueHoYHBIE CPeACTBA 1JIsl IPOBEICHUSI KOHTPOJIS M0 BHEAYINTOPHOH CaMOCTOATE/ILHOM
paboTte oOyuyaromuxcst

3amanusi O  BBINOJIHEHWIO  BHEAYAUTOPHOH  CaMOCTOSITENBHOW  paboOThl  O0ydaromiuxcs
NpeJCTaBICHbBl B METOJUYECKUX PEKOMEHIAIMIX 10 BHEAYJAMTOPHOW CaMOCTOSITEIbHON pabote
o0yyJaroumxcs

5.3.3 KoHTPO/IbHO-0LIEeHOYHBbIE CPEACTBA MPOMEKYTOYHOI aTTecTAlNU
3aiaHus Ui NPoBeleHusl MPOMEKYTOUYHOI aTTecTanuu B gopme IK3aMeHa

Hepeqenb NMPAKTUYCCKUX 3aJaHMi:
1)

1
Beruucioure 29- 164 — 15.

1
Beruucnure 27- 325 — 14.
Beruncnure 7 - 3-64s.

1
Beruucnure 2- 1255 -0,9

Breruncnure 1) 96
Brerunciure E 11) 90
4 9

2

Brraucinure
2)

YrpocTture BelpaxxeHue

(-23
(-
BI)I‘-II/ICJII/ITC(
(- §+8;) 32

50,5

5—0,5'
111,7

Ypoctute Belpa)keHHE

YrpocTtute BelpaxeHue
YIpoCTUTE BBIpAXKEHUE ———

Yrpocrtute BelpakeHue 43 -
Yupocrtute BelpakeHue 84 -
Yupocrtute BelpakeHue 4s -

VYupocrure Beipaxkerne 253 - 53

3)

Beraucnure: log, 50 — 2log, 5.
Beranciute: 219823 +log, 2 - log, 14.
Beranciute: logs 3 - logs 15 + logs 5
Beraucnure: log, 64 — 2log, 2.
Berauciute: logg 198 — logg 5,5
Beruncnure: log,, 108 — log,, 0,75
Beruncnure: log,, 216 — log,, 1,5
Berauciure: logy; 12,1 + log,4 10

Brraucnure logg % + loge72

Boruncnure 155

1

TS

Boruncnure 10g5 + logs50

Braucnure TTog 1%
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Boraucnure log, § + log,80.

Beruncinure Togi7

= 5
5

Beruncnutelogs 150 — logs6

Beluucnure %

1%

6
Boraucnure: 1g 4 + 21g5
Borunciute: logs V10 — logs 2
Beruucnure: logg 9 + 2 logg 2
Berunciure: 1gv/30 — 1gv/3
4)

o . 3
Hatinure 3HaueHnecos a, ecnu sina =-0,8 u n < a < >
. . _V2 i1

Haiigure 3Hauennecos a, eciu sin a = S U <a< >
o . _ Ve =m
Haiigure 3HadueHue Sin a, €Clu coS a = >y U > <a<rm
4 i
(3i)
T
(0:3)
T
E —_
2
s

Haiinute 3HaYueHMeCos a, ecliu sina = -, a €
Haiinute 3HaueHuesin a, eciay cos @ = > a €

2

3 a y T

5

2

o 1

Haiinure 3Hauenmetg a, ecm cosa = — —
. 2

Haiinute 3Hauenuectg a, eciu cos @ = > @€ (0 ; E)

Haiigure 3Havenue, eciu sina = — %, a € (3?”, 27t)
Haiigure 3HaueHuesin a, eciy cos @ = — g, a € (g ; n)
Haiigure 3HaueHue, ecinu Sina = %, — 3{ <a< -—2m.
Haiinnre 3Hauenuesin a, ecam cosa = — g, < a< —%n.
5)

YrpocTuTe BeIpaskeHne 7€0s%a — 5 + 7sin’o.
YnpoctuTe BeIpaxkenue -3sino - 6 — 3c0s2a.
YrpoctuTe BepaskeHue -4sinZo, +5 — 4cos’a
Haiigure 35aueHnecos a, ecmu sina =0,6 1 m < a < 3;”
YnpoctuTe BeIpaxkeHne 4c0s%a — 5 + 4sina.
6)
Pemmre ypaBHenue cosx = 1.
Pemmre ypaBuenue sinx = 1.
Pemmure ypaBHeHue cosx = -1.

Pemmmre ypaBuenue cosx =0
7)
Haiitu kopeHs ypaBHeHusT V64 — 3%x% = X,
Haiitu kopenb ypasaenuss V125 — 4x? = -x.
Haiitu kopenb ypaBHenus V4x? — 27 = -x
Haiitu KopeHb ypaBHeHUsT V27 — 2Xx% = -X.

8)
0,5x+1
Haittu xopeHb ypaBHEHUs (5 =8
1\04x—2
Haiitu kopeHb ypaBHEHUS (E) = 125.
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0,1x-1
Haiitu kopeHb ypaBHEHUS (5) =16

4x-6
. 1
Haiitu kopeHb ypaBHEHUS (—) = 25.

5
9)

6X—2
Pemnre HepaBeHcTBO ————— <0.
(x—1)(x+2)
x—3
Pemnre HepaBeHCTBO ——————— < 0.
(4x—-2)(x+2)
x+8
Pemnre HepaBeHCTBO —————— >
(4x—1)(x—2)
5x—-1
Pemnre HepaBeHcTBO ————— <0.
(x—3)(x+2)

10)

Haiimure MHOKECTBO 3HAUCHUH (YHKIIMH Y = COS X — 2.

Haiinute MHOXecTBO 3HaueHU pyHKIuK y = sinx + 4.

Haiinure MHOXeCTBO 3HaUeHUH QYHKIMK Yy = sinX — 1

Haiinure MHOXECTBO 3HAUCHUN QYHKIIMHU Y = COS X — 3.

11)

Haiigure npousoanyio pynkuuu f(X) = (7 — 2x)*%.

Haiimure npousonnyro gpyaxuuu f(X) = (5 + 3x)3.

Haiimure npousonnyro gpynxiuu f(X) = (3x — 4)°

Haiigure npousoanyio pynkuuu f(X) = (8 — 3x)*.

HaiiTu 3HaYeHye Tpou3BOAHON QyHKIMK ¥ = x2 + 3x — 4 B Touke Xy = 1

HaiiTu 3Ha4eHue Npou3BoaHoN GpyHkuun y = x3 — 3x + 2 B Touke Xy = —1

HaiiTu 3Ha49eHue Npou3BOAHON GyHKIMKM ¥ = x% + x + 1 B Touke x5 = 1

HaiiTu 3HaueHKe Tpou3BOAHOM GyHKIMHU y = x% — 2x + 1 B Touke Xq = 2

Haiinure npoussoanyto Gpynkiun f(x)=2x> + 5x* — 8x + 2. Beruuciure ee 3HaueHne B TOUKe X=1.
Haiigure npoussoanyto Gpynkuuu f(X)=3x* + 4x3 — 3x — 5. Beunciure ee 3Ha4YEHHE B TOUKE X=-
1.

Haiinure npoussoanyto Gpynkiun f(x)=5x> — 4x* + 6x — 7. Beruuciure ee 3Ha4eHHE B TOUKe X=1.
Haiigure npoussoanyro Gpynkiun f(x)=2x3 — 4x* + 5x + 9. Berunciure ee 3HaYEHHE B TOUKE X=-
1.

12)

Vkaxkure nepsoodpasnyio pyakmun f(X) = 2x + 4x3 — 1.

Vkaxute nepsoodpasayio gpyakmun f(X) = 3x%+ 2x -4.

Vkaxute nepsoodpaszuyro gpynkmun f(x) = 5x* - 2x + 1

Vkaxute nepsoodpasayio gpyakmun f(X) = 2x3+ 4x° — 2

13)

Pemmre paBuenue logs x + logs 3= logs 12.

Pemmre paBuenue log, x + log, 6=log, 18.

Pemmre paBuenue log, x + log, 5=log, 20

Pemmmre paBuenue logs x + logs 4= logs 24

14)

Haifaure Touku MakcuMyMa (GyHKIHH Y = X° — 3x2

Haiinure Touky MuHEMYMa GyHKIHE Y = X2 - 1.
Haiiaure Touky Mmakcumyma QyHKIMH y = 4X — X
Haiinure Toukn MakcuMyma GyHKIHH y = x* — 8x2

Haiinute Touku skcTpeMyma GyHkuun: y = 3 + 24x — 3x2 — x3

HaiiuTe TOUKH sKcTpeMyMa QyHKIUK: y = X° + 6X2

Haiiurte Touky sxcTpemyma GyHkimm: y = 12x — x3

HaiimuTe Touku skcTpeMyMa QyHKIMH: y = X2 — 4x2 + 5x — 1

Haiinute HanGoblee 1 HaMMeHbIlee 3HaYeHus pynkiun f(X) Ha otpeske [—6; 0]: f(x) = x3 +
3x2 — 45x — 2

4
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Haiimute HauGoblIee U HauMeHbIee 3HaYenus pynkmuu f(x) na orpeske [0; 2]: f(x) = x3 —

9x? + 15x — 3

Haiizute Hanbonbliee 1 HaUMeHbIIee 3Hauenus pynkuuu f(X) Ha orpeske [—6; 0]: f(x) = x3 +

3x2% — 45x — 2

Haiinute HaunGoblIee U HauMeHbIIee 3Hadenus pynxmuu f(x) na orpeske [0; 2]: f(x) = x3 —

9x2 + 15x — 3

HaiifuTe NpoMEXyTKM BO3pAacTaHus M yOblBaHUsA QYHKIMU: y=2X° + 3x% — 36X + 12

HaiiuTe NpOMEXYTKM BO3pacTaHus M yObiBaHus QyHkuuu: y=4x> — 12x% — 36x + 18

Haiijure IpOMEXyTKH BO3pacTaHus U yObiBaHus QyHKImH: y=4x> — 12x% — 96X + 26

Haiijute IpOMEXYTKH BO3pacTaHus U yobiBaHus QyHKIMH: y=X° + 6x% + 9x + 12

15)

HaiinuTe nuaronany npsiMoyroJibHOTO HapajieienuIe a o TPEM €ro U3MEPEHUIM: 2

Haiiaure nuaronany npsiMOyrojibHOTO MapajuieenuIieia o TPeM ero U3MepeHusIM: 2

HaiinuTe nuaronanu npsiMoyroJibHOro napajuieienunesia o TPEM ero u3MepeHusM: 6;
6

Haiiaute nuaronany npsiMOyrojibHOTO MapajlieenuIeia o TPEM ero U3MEpPEeHHsIM:
16)

Brrunciute miomans GUrypsl (S), orpaHndeHHOM THHUAMA Yy =4 —x2, y=0,x=0,x =2
Brrunciure miomans Gurypsi (S), orpaHuderHol muaEAMH y = x5+ 1, y=0,x =0, x = 2.
Berunciute miomans Gurypsl (S), orpanndensoi muamaMa y =1 —x3,y=0,x=0,x =1
Brrunciure mwiomans GUrypsl (S), orpaHuYeHHOM TMHUSIME y = -4X — X2, y =0, x = -3, x = -1.
Bhluucnure miomanas GUrypsl, OrpaHM4eHHON JTUHUAMA y=X2, a=1, b=
Boraucnure miomans Gurypsl (S), orpanunueHHOMN TuHEAME y=X°, a=1, b=2, y=0.
BbluucnuTh miomans Gurypbi(S), orpaHMueHHolM TuauaMu Y = x2,y = 0,x = 1, x = 2
Breraucnuts mnomaas ¢urypsl (S), orpanuyeHHOW imausMu Y = 1 —x, y=0,x =0
BerunciuTs miomans Gurypsl (S), orpaHuderHoi muEMAME Y = Vx,y = 0,x = 1,x
17)

Ykaxute o0nacts onpenenenus yHkuun y =logg 3(6x — 3x2).

Ykaxute o6nacts onpeaenenus Gpyrkuun y =logg 3(x* — 4x).

Ykaxute o6nacts onpenenenus Gpynkunn y =logg 5 (x* — 3x).

Ykaxute o6macts onpenenenus yHkuun y =logg s (4x — 2x2).

18)

w
i
e

=0

. 1\ 2-5%
Haiinute Hanbosbliiiee 1e10€ penieHne HepaBeHCTBA 3 -1<0.

6x—3
Haiinute HanMeHbIee 11eoe perneHne HepaBeHCTBa (H) -1<0.

4-8x
HaiinuTe HanbombIIee 1enoe penieHne HepaBeHCTBA (;) -1<0.

6—3x
Haiinute HanbosbIiee 11enoe penieHne HepaBeHCTBA (Z) -1<0.
19)

[Tnontam IBYX rpaHeil IPAMOYTOIFHOTO TapaJuIeNienuIeaa paBHsl S6am? n 192M2%, a miHa nx
obmrero pedpa 8nM. Haitnure o0bem mapannenenumnesa.

[Tnomtam AByX rpaHeil MPIMOYTOIBHOTO TIapauIeNennIea paBHEl 35cM? 1 42¢M?, a JUTHHA HX
obmrero pedpa 7cm. Haliaute o6beM napasienenunena.

[Tnomtam AByX rpaHeil IPIMOYTONBFHOTO TapajuIeNnenurena paBHel 20cM? 1 45¢M?, a JuTHHA X
oOmero pedpa Scm. Haitaure o0beM napaiienenumnesa.

[Tnomtam ABYX rpaHeil IPAMOYTOIFHOTO TapajuIeNienurena paBHsl 42am? n 182m?, a miHa nx
obmero pedbpa 7am. Haiinute o6bem mapasuienenumnena.

JInaronans Ky6a paBHa v/12. HaiiTu ero o6beM.

O6beM Kyba paser 24+/3. Haiitn guaronab.
Bo ckounbko pa3 yBenuuntcs 00beM Ky0a, eciiu ero pedpo yBeIUYuTh B TP pasza?
JIBa pebpa mpsSMOYTOJIBHOTO MapajuIesIeIUIe 1a, BEIXOSAIITNE U3 OAHOW BEPIITUHBI, PaBHHI 2, 4.
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Juaronans paBHa 6. Haiitu o0bem.

JIBa pebpa mpsMOYTOJIBHOTO MapasuIeIeIUIe 1a, BEIXOAIITNE U3 OAHON BEpPIITUHBI, PaBHHI 2, 3.
O06nbem pasen 36. Halitu auaronanis.

OcHoBaHMEM MPSAMON TPEYTOJIbHOU MPU3MBI CIYXKHUT MPSAMOYTOJIbHBINA TPEYTOJIBHUK C KaTeTaMu 6 U
8, 6okoBOe pedbpo paBHO 5. Haiitu 0Obem.

Bo ckonbko pa3 yMeHbIIUTCS 00beM KOHYCa, €CIIM €r0 BBICOTa YMEHBIIUTCS B TPU pas3a, a pajnyc
OCTaHETCS IIPEKHUM.

BricoTa koHyca paBHa 6, oOpa3ytomas paBHal(. Haiitu o0bem.

[Tnomanp Gonpioro kpyra mapa pasHa 3. Haiiaure miomaab NOBEpXHOCTH MIapa.

[Tnomans moBepxHOCTH KyOa paBHa 18. Haiiaure miomiaab 1MaroHaJIbHOTO CEYCHUSI.

O0Bem nunuHApa paBeH 4571, a Tionaabr ero 60KoBoi nmoBepxHocTr paBHa 30m. Haiinure paaunyc
LHWIMH]IpA.

O0beM uMHIpa paBeH 457, a wionaak ero ocHoBanus -9m. Haiinure momaas 60KOBOMA
MOBEPXHOCTH LIMJIMHPA.

O0bem uuHIpa paBeH 801, a BeIcoTa paBHa 5. HaliauTe miomaas 00KOBOW TOBEPXHOCTH
LHWIMH]IpA.

O6pasyroas KOHyca paBHa 12cM 1 COCTABJIAET C IIOCKOCTHI0 ocHoBanus yroi 30°. Haiinure
o0BeM KoHYca, cuuTas m = 3.

O6pasyrolas KoHyca paBHa 24CM M COCTABJISET C TIOCKOCTHI0 ocHoBanus yron 30°. Haiinure
o0BeM KoHYca, cuuTas m = 3.

O6pasyromas KOHyca paBHa 187IM M COCTABIIAET C IIOCKOCTBIO ocHoBanus yron 30°. Haiinure
00BeM KOHYCa, cuuTas T = 3.

O6pasyromas KoHyca paBHa 12cM M COCTABIISIET ¢ IIIOCKOCThI0 ocHoBaHus yron 30°. Haitnure
00BeM KOHYCa, cuuTas T = 3.

20)

B tpeyronsuuke ABC yron C pasen 90°, AB = 10, AC = +/91. Haiitu sin A

B tpeyronsauke ABC yron C pasen 90°, AB = 7, AC = 5. Haiitu tg A

B tpeyronsauke ABC yron C pasen 90°, AB = 78, AC = 30. Haiitu tg A

B tpeyronsnuke ABC yron C pasen 90°, AB = 20, AC = 12. Haiitu sin A

B tpeyronsauke ABC yron C pasen 90°, AB = 15, AC = 12. Haiitu tg A

B tpeyronsuuke ABC yron C pasen 90°, AB=5, AC=4. Haiinure ctgA.

B tpeyronsauke ABC yron B pasen 90°, AC=10, AB=8. Haiinure tgC.

) . T T T
Haiinnure 3Ha4eHne BeIpaxkeHus 2sin ;+4COSE — 2tg 3

B tpeyromsauke ABC yroxn C pasen 90°, AC=4, BC=3. Haiigute COSA.

B tpeyronsauke ABC yron B pasen 90°, AB=8, AC=10. Haiigure SinA.

21)

JlepxaTenu AMCKOHTHOM KapThl KHI)KHOTO Mara3uHa MoJiydaroT IpH MoKynke ckuaky 5%. Kuura
ctout 220 py6ueit. Ckonbko pyOiielt 3amaTuT Aep>kaTesib JUCKOHTHOM KapThl 3a 3Ty KHUTY?
Exemecsiunas mnata 3a tenedon cocrasisiet 400 pyoueit. B ciemyromniem roy oHa yBETHUUTCS HA
7%. Ckonbko pyOeii OyeT COCTaBIATh exXeMecsayHas 11arta 3a Tejae(oH B caeIyroneM roay?
Hanor Ha goxonsl cocrasnser 13% ot 3apaboTHoii minaTel. 3apaboTHas miuata MBana Ky3pmuua
paBHa 16 500 pyOueii. Kakyro cymMy OH HOJTY4MT HOCHIE yIJIaThl Hajora Ha 1oxo/e1? OTBeT faiite
B pyOJIsIX.

B centsa6pe 1 kr cnus croun 70 py6ueit. B okTsa6pe cinussl mogopoxanu Ha 10%. Ckoabko pyomeit
cTOUJI 1 KT CIIMB MOCJIEe OJJOPOKaHUS B OKTAOpe?

[Tnomans 3eMenb hepMepcKoro X03saicTBa, OTBEAEHHBIX MO MOCA/IKY CEIbCKOX03SHCTBEHHBIX
KYJIbTYp, cOCTaBisieT 49 reKTapoB U pacnpeziesieHa MeXy 3epHOBBIMU KYJIbTYpaMH U KapTodenem
B OTHOILIEHMH 2:5 coOTBETCTBEHHO. CKOJIBKO I'eKTapoB 3aHMMAET KapTodes?

Hanor na goxomasl cocraBisier 13% ot 3apaboTHOi# turatel. 3apaboTHas miata MBana
Ky3spmuuapasnal3000py6neii. KakyrocyMMyoHIIOydnTHOCIEYIIATBIHATIOTaHA 10X 0161 ? OTBET 1Al T
eBpYyOIIIX.
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Hanor na noxons! cocraBisier 13% ot 3apabotHoii martel. 3apabotHas riata ViBana Kyssmuga
paBHa 16 000 py6:eit. Kakyto cyMMy OH MOJTyYUT MOCIIE YIUTaThl Hajora Ha g0xoab1? OTBET naiTte
B pyOJIsIX.

NBany Ky3pmuuy Haunciena 3apabornas miata 20 000 pyoseit. M3 3Tol cyMMBbI BBIYUTAETCS HAJIOT
Ha JT0X0JIbl (pu3ndeckux Juil B pazmepe 13%. Ckonbko py0seil OH MOTy4YHT MOCTe YIIaThl
MOJIOXOAHOT0 Hayiora?

22)

B netnem narepe 249 nereit u 28 Bocniurarteneid. B oqHoM aBTOOyCE MOKHO IIEPEBO3UTH HE OoJiee
45 naccaxupoB. Kakoe HauMeHblIiee KOJIMYECTBO TAKUX aBTOOYCOB TIOHAI00UTCS, YTOOBI 32 OAUH
pa3 mepeBe3TH BCEX U3 Jiareps B ropoj?

Cripokcrout14pydneii. KakoeHan0obeedncIoCbIpKOBMOKHOKYTUThHA 1 90pyOieii?

Coipok ctout 17 pybsneii. Kakoe HanboJbIIee 4UCI0 CBIPKOB MOKHO KyIUTh Ha 150 pyOmei?

Ha nenp poxaeHus mojaraeTcsi JapuTh OyKeT U3 Heu€THOro yucia 1setoB. [Tnonsl ctoat 60
py6ueii 3a mTyky. Y Banu ects 500 pyOueii. M3 kakoro HanOobIIET0 YMCiIa THOHOB OH MOXKET
KynuTh OykeT Maiiie Ha JieHb pOXaeHus?

Tennoxox paccuntan Ha 770 maccaxupoB U 25 uneHoB koMaH 1. Kaxkaast criacaTenbHas IUTIONKA
MoskeT BMecTUTh 80 uenoBek. Kakoe HauMeHbI1ee YMCI0 NUTFOIOK JI0JKHO OBITh Ha TEINIOXO0/IE,
4TOOBI B ClIy4ae HEOOXOIUMOCTH B HUX MOYKHO OBLIO pa3MECTUTh BCEX MACCAXKUPOB U BCEX YICHOB
KOMaH/IbI?

B cpennem 3a geHb Bo Bpems KoH(epeHIuu pacxoayercs 60 makeTukoB yas. Kondepenuus pmurcs
6 nueit. B mauke yas 50 maketukoB. Kakoro HanMeHbI1€ro KOJIMYECTBA MAYEeK Yasi XBaTUT Ha BCE
JTHU KOH(epeHuun?

B netnem narepe 165 nereii u 22 Bocnimrarens. B ogHoM aBToOyCe MOKHO TIEPEBO3HTH HE Ooee 45
naccaxxupoB. Kakoe HauMeHbIlIee KOJTHMUECTBO TAKMX aBTOOYCOB MOHAI00UTCS, YTOOBI 32 OJIUH pa3
NEepPEBE3TH BCEX U3 Jarepsi B ropoa?

CronMOoCTb OJIYrOA0BOM MOIMUCKH Ha )KypHaJl cocTaBisgeT 560 pyOieil, a CTOUMOCTb OJTHOTO
HOMeEpa JKypHaja B Kuocke — 27 py0:eil. 3a monroaa Aus kynuia 25 Homepos xypHaia. Ha
CKOJIBKO pyOJieli MeHblIIe OHa Obl OTpaTHIIA, €M OBl MOANKCANACH HA KYypHAI?
EI'Dno¢usnkecnaBanu2 SBbITyCKHUKOBILIKOJIBL, YTOCOCTABISAETTPETHOTOOIIErOUNCIIaBbITY CKHUKOB.
CKOJIbKOBBITYCKHUKOBATOMIIIKOJIBIHECAABATTMIK3aMEHITOPU3UKE?
[Tnomanp3emenbdepmMepcKoroxo3sicTBa,0TBEAEHHBIXIIOIOCAIKYCEIbCKOX 03I HCTBEHHBIXKYIIBTYP,
COCTaBISET 24 rekrapa U paclpezesieHa MEKy 36pHOBBIMU U OBOLIHBIMHU KYJIBTYpaMU
BOTHOIIIEHUHD : 3COOTBETCTBEHHO.CKOIBKOT€KTaPOB3aHUMAIO TOBOIIHBIEKYIIBTYPhI?

B nernem narepe Ha kaxoro ydactHuka nosaraercsa 50 r caxapa B AeHb. B narepe 154 yenosexa.
Kakoe HaumeHbllIee KOIMYECTBO KMJIOTPAaMMOBBIX YIIAKOBOK caxapa HY)KHO Ha BEChb Jjlarepb Ha 7
nHei?

23)

[Tepuina JleCTHUIBI JAYHOTO JI0Ma JUIs HaIEKHOCTU YKPEIUIEHBI IIOCEPEINHE BEPTUKAIbHBIM
cton6oM. Haiinure BeicoTy | 3TOTO CTON0A, eciu HauMeHbIast Beicota hl mepun pasna 1,9 m, a
HanOonbIIas BeicoTa h2 paBHa 2,9 M. OTBer gaiiTe B METpax.

h,
h

Ha xneruaToii 6ymare ¢ pazmepoM kieTku 1/1 nzoOpaxkena tpaneuus. Haiinure e€ miuomass.

1
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Ha kneruatoii Oymare ¢ pazmepom kieTku 1/1 nzobpaxkena tpanemus. Haiiagure e€ mmomianp.

[

[

Haxneruaroitbymarecpazmepomiietku 1/1 nzo0paxén pom6. Haiinute ero miomans.

"1 [ —
o~ T

/
\

VYyacTok 3emMiiu UMeeT MpsAMOYToiibHYI0 (hopmy. CTOpOHBI IPSIMOYTOJIbHUKA PAaBHBI 25 M U 65 M.
Haiinure nynny 3a6opa (B MeTpax), KOTOPbIM HY>KHO OTOPOJIUTh Y4aCTOK, IPEAYCMOTPEB IPOE3
HIMPUHON 4 M.

65 ™M

4 MT 25 M

Crton6 moanmupaeT IeTCKyI0 ropky nocepeaune. Haiiaure BeicoTy 1aToro cronba, eciau Beicota h
ropku passa 3,8 M. OTBeT naiite
B METpax

Kakoiiyron(srpaaycax)o0pa3ytoTMUHYTHasinuacoBasicTpeakus16:00?

[TnanmecTHOCTHpa3OuTHaKIeTKH. Kaxk nasikineTkaobo3HadaeTkBaaparl m/ 1
Mm.Haitnurernomaapydactka, n3o0paxkéaHoronaniane. OTBeTIa TeBKBAIPATHEIXMETDAX
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24)

B rpynne typuctoB 5 yenosek. C mOMOILBIO KpeOusi OHU BBIOMPAIOT TPEX YEIOBEK, KOTOPBIE
JIOJKHBI MATH B CEJIO B Mara3uH 3a npoaykramu. KakoBa BEpOATHOCTb TOTO, 4TO TypucT /l.,
BXOJISIILIUNA B COCTaB I'PYIIbI, MOWAET B Mara3uH?

Ha onumnnazne no marematuke 550 y4acTHUKOB pa3MECTHIIN B YETHIPEX ayAUTOpHsIX. B mepBbix
TPEX yaanoch pa3MecTUTh 10 110 yenoBek, OcTaBIIMXCS IEPEBEIH B 3alIaCHYIO ayJUTOPHIO B
npyrom Kopiyce. Haiiiure BeposSiTHOCTB TOTO, YTO CIY4ailHO BHIOPAHHBIM yYaCTHUK MTUCAT
OJIMMITNAJY B 3allaCHOW ayIUTOPHUH.

Ha yemnuonaTe no npbpkkam B BOY BbICTYIAKOT 20 CHOPTCMEHOB, CPEIM HUX 3 MPBITYHA U3
["onnangun u 4 npeiryna u3 Komym6uu. ITopsaok BeICTyIIeHUH onpenensercs )epedbEBKOM.
HaiinuTe BeposITHOCT TOTrO, UTO BOCBMBIM Oy/IE€T BBICTYNATh NPBITYH U3 [ oitanauu.

BeposTHOCTB TOro, 4T0 HOBBIN TOCTEP MPOCITYKUT Oouble roja, pasHa 0,93. BepostHocTs TOTO,
YTO OH MPOCIYKUT OoJibllIe ABYX JIeT, paBHa 0,82. Haliqute BeposITHOCTh TOTO, YTO OH IMPOCTYKHUT
MEHbIIIE JIBYX JIET, HO 0OJbIlIe To/1a.

UTOoOBI IPOUTH B CIEAYIONMUN KPYT COPEBHOBAHUM, GyTOOIHLHON KOMaH/IE HY’)KHO HaOpaTh XOTS ObI
4 ouka B AByX urpax. Eciu koMaH/a BBIMIPBIBAET, OHA [TOJy4YaeT 3 ouka, B ciiydae HUuUbeid — 1
OUKO, eciiu pourpeiBaeT — 0 oukoB. Haliiute BEpOSITHOCTH TOTO, YTO KOMAH/JI€ YJaCTCsI BBINTHU B
CJIEYIOIINN KPYT COpeBHOBaHUM. CUnTalTe, YTO B KaXKA0M UIPE BEPOSTHOCTU BBIMIPHILIA U
IPOUTPHIILIA OJTMHAKOBBI U paBHbI (,2.

[Tama, mama, CbIH U JOYKa OpPOCHIIH KpeOuil — KoMy MbITh nocyly. Haiinute BeposiTHOCT TOTO, YTO
nocyay OyJeT MbITh Iara.

Ha tapenke 16 nupoxkoB: 7 ¢ pbiOoi, 5 ¢ BapeHbeM, 4 ¢ BumHeil. KOns Hayraa BeiOupaer ouH
nupokoK. Haliiure BEpoOsSTHOCTh TOTO, YTO OH OKAXKETCS C BULTHEM.

Kondepenuus anutcs yetsipe 1Hs. B nepsblit BeIcTynatoT 15 gokiag4ukos, Bo BTopoii — 20, B
Tpetuii — 25, B yetBepThIii — 10. KakoBa BeposiTHOCTB TOTO, YTO AOKJIaA npodeccopa M. BeilageT
Ha YETBEPTHIN JIEHb?

B xepeObeBke yuacTBYIOT 5 HeMIIEB, 8 ¢paHITy30B, 3 3CTOHIIA, 4 pycckux. KakoBa BeposITHOCTD
TOTO, YTO MEPBBIM OyJIeT BHICTYNATh HeMell?

B xop3une 10 kpacHbix mapoB u 6 cunux. Hayrag nocraercst onun u3 Hux. KakoBa BeposITHOCTD
TOT0, YTO BHIOPAHHBIN TaKUM 00pa30oM IIap OKaXeTcs KPacHOro 1Bera?

B cOopHuke OuieToB Mo XuMuu Bcero 45 OUIETOB, B BOCEMHAIIATH U3 HUX BCTPEUAETCS BOMPOC MO
Teme «YTIeBo1opoibl». Haliiure BEpOsITHOCTD TOTO, UTO B CIIydaifHO BRIOPAaHHOM Ha SK3aMeHe
OwmyieTe MKOJLHUKY HE JOCTAHETCS BOMPOC TI0 TeME «Y TJIEBOJIOPOIBIY.

Muiua, Oner, Hacts u I'anst Gpocuinu sxpeOuit — KoMy HauuHath urpy. Haiiqure BeposSTHOCTb
TOT0, YTO HAYMHATh UTPY J0JKHA OyneT He ["ans.

B rpynne typucros 30 uyenosek. FIX BepTONETOM 10OCTABIIAIOT B TPYJHOIOCTYIIHBIN paiioH,
nepeBo3s 1o 6 4enoBek 3a peiic. [Topsaok, B KOTOpOM BEPTOIET NEPEBO3UT TYPUCTOB, CITyYAECH.
HaiinuTe BeposITHOCTB TOTO, UTO TYpUCT B., BXOAAIMMNI B COCTaB IPYIIIbI, IOJETUT IIEPBBIM PEiCOM
BEPTOJETA.

B c6opHuke 6uneToB no 6uosioruu Beero 25 Ounero. Toibko B ABYX OHIIeTax BCTpeUaeTcs BOMPOC
o rpubax. Ha sx3aMeHe BBIMMYCKHUKY AOCTAETCS OMH CIy4ailHO BEIOpAHHBINA OMIIET U3 3TOTO
cbopHuka. Haliiure BeposSTHOCTb TOTO, UTO B 3TOM Ousere OyneT BOmpoc o rpudax.

BeposiTHOCT TOro, 49To0 MOTOp XOJOAWJIbHHMKA TMPOCHYyXHT Oosee 1 roma, paBra 0,8, a
BEPOSITHOCTH TOTO, YTO OH MPOCIYKUT Oonee 2 neT, paBHa 0,6. KakoBa BepoSITHOCTH TOTO, YTO
MOTOp TIPOCTYKHUT Oosiee 1 Toaa, HO He Oosee 2 neT?

Crpenok mpH KaxJA0M BBICTpEJIE MOpakaeT MUILEHb C BEPOATHOCTHIO 0,3, HE3aBUCUMO OT
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PE3yNIbTAaTOB MPEABIYITUX BHICTpeNoB. KakoBa BEpOSITHOCT TOTO, UTO OH OPA3UT MUIIICHb,
caenaB He Oosee 3 BHICTPENIOB?

25)

Hcnonb3ys rpaduk dpyakumun y=f(X), onpeneanTe v 3alUIIMTe OTBET: 00IaCTh ONPEACICHHS

GyHKIUY; ‘
-‘\/ B

Hcnonb3ys rpaduk dyakuun y=f(X), onpeneauTe v 3alUIIuTe OTBET: HYIH QYHKIIHH,
: » ‘

~\/
SsaRrERE

Ucnons3ys rpaduk pynkuuu y=f(X), onpenennure v 3aluiInTe OTBET: HAMMEHbIIEe U HanOOJIbIIIee

3HaueHUus QYHKI]
o

SSERLERE

Ucnonwzys rpaduk Gyakmuu y=f(x), onpenenure u 3aMuiInTe OTBET: TPOMEXKYTKH BO3PACTAHUS U
yObIBaHUS (QYHKIINH;

~\/
SsaRrERE

Ucnons3ys rpadpuk dyakumn y=f(X), onpenenuTe v 3alUIIMTE OTBET: 00JIaCTh ONPEACICHIS
dyHKIHH;

REEaE

Hcnonb3ys rpaduk GyHKIIIN }%f(x), OTpeIeTUTE U 3aMUIITUTE OTBET: HYIU (QYHKIINH,

<
>

.

.

S

>

.
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‘\ VAN

\/ \

I/ICHOJILBySI rpadux (byHKuHI/I y=f(x), onpez[eJmTe U 3aIMIINTE OTBET: HAUMEHbIIIEee U HanbobIIee

3HaueHus QYHKIUY;

‘%\i SRR AN

\/ \

I/ICHOJ'IBSySI rpaduk (byHKuHI/I y=f(x), onpenennTe Y 3aIIMIINATE OTBET: MPOMEKYTKHA BO3PACTAHUS U

yObIBaHUS (QYHKIINU;

‘%\i SRR AN

\/ \

I/ICHOJIB3y$I rpaduk (byHKuHH y=f(x), onpe;lennTe Y 3aMHIINATE OTBET: 00J1aCTh ONPEACIICHUS

yHKIHH;
Y
p. ™\
/
/
1
o] £
/
|
Ucnons3ys rpadpuk =
Y
p. N\
/
I N
1
o| £
/
|

¢byakuun y=f(X), onpenenuTe v 3aMUIIATE OTBET: HYJIU QYHKITUH;

Hcnonszys rpaduk Gyakmum y=f(x), onpenenure 1 3aMUiInTe OTBET: HAWMEHbIIIee U HanOoJIbIee

3HaueHus (QyHKIUY;

Y

p. ™N

|

/

I

|
Ucnonbiys rpaduk yaknun y=f(x), onpeaennure U 3amuIINTe OTBET: MIPOMEKYTKH BO3PACTAHHS U

yObIBaHMS (QYHKIINU;
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- f““" - — —— r_
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| v
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| o| 1] XX
—— ] *‘_

I -
RRARSEARRRRES
Ucnonbiys rpadhuk pyakmmun y=f(x), onpeaenure 1 3aUIINTe OTBET: 00JaCTh ONPEICTICHHUS
$ynkumu;

Hcnone3ys rpaduk Gynkuuu y=f(x), onpeaenuTe v 3anHIINTE OTBET: HYIH (YHKIIHH;

i)

Hcnonw3ys rpaduk Gpynkuuu y=f(X), onpeaenuTe U 3aMUIINTE OTBET: HAMMEHbIlIee U HauOoIbIIee
3HaYeHUS (DYHKIIHH;
-

i)

D
P

Ucnonb3ys rpadpuk pynkuun y=f(x), onpenennre 1 3aIUIIATE OTBET: IPOMEKYTKH BO3pACTaHUS U
yObIBaHUS (QYHKINH;
L

i)

D
P

Kpurepun oneHuBanns 3K3aMeHallMOHHON padoThI
MecTo npoBenenusi: YuedOnuwiii kabunem
Bpemsi Ha BbINOJIHEHHE: 6 YacoB
HNHcTpyKuus no BHINOJTHEHHIO IK3aMeHALIMOHHOI padoThl M0 MaTeMaTHKe

DK3aMeHaIMoHHasi paboTa COCTOUT U3 IBYX YacTel, BKiIrovaronmx B ceds 20 3amanuii. Yacts 1

conepkuT 16 3am1anuil, 4acTh 2 COACPKUT 4 3aJJaHUN C pa3BEPHYTHIM OTBETOM.
[Ipn BbIMOAHEHMM dYacTH | B JIMCT OTBETOB 3alUCBIBAETCS KpaTKOE YCIOBUE, BCE

HE00X0/IMMbIE BBIYHCICHHS, IPeoOpa30BaHus, 3allMCaH OTBET OTJENbHON CTPOKOH.
Ecnu monyunnack 0ObIKHOBEHHAS IPOOb, OTBET 3aMMMCHIBACTCS B ICCITUIHON JPOOH.
[Ipu BBIMONHEHUH YacTH 2 3alIUCHIBACTCS MOJTHOE PEIICHUE U OJTYYCHHBIH OTBET.

CojepxkaHue KpuTepust 2 4acTu Bbaier

000CHOBAaHHO TIOJIYYCHHBIA BEPHBIN OTBET 2
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UMEETCsl BepHas MOCJIEO0BaTEIbHOCTh BCEX IIaroB PELIEHMs, HO HOoaydeH | 1
HEBEPHBIN OTBET M3-a BEIYUCIUTEILHON OIIHOKH

Pemenne He COOTBETCTBYET HM OJHOMY H3 KPUTCPUCB, NCPCUHUCICHHBIX 0
BBIIIC

Ecnu Bbl XO0THTE U3MEHUTDH OTBET, 3a4EPKHUTE €r0 U 3alUIIUTE PSIIOM HOBBIH.

Chnauvana BeimosHsiTe 3agaHust 4actd 1. CoBeTyeM BBINOJHATH 33JaHUs B TOM IOPSIKE, B
KOTOPOM OHH JaHbl. JJI1 SKOHOMUU BpEMEHHU MPOMYCTUTE 3aJaHUe, KOTOPOE HE yJAlOCh PELIUTh
cpasy, u nepexoamre K cieaytomemy. [locrapaiiTech BRIIOTHUTH KaK MOKHO OoJbine 3axanuil. s
SKOHOMMH BPEMEHU IPONyCcKaiTe 3a/laHne, KOTOPOe HE yIAeTCsl BBIIOJIHUTD Cpa3y, U MEePexXoanuTe K
cienytomemy. Eciu y Bac octanercs Bpemsi, Bol cMo)keTe BEpHYTBHCS K IPOIYIICHHBIM 3a/1aHUSM.

PexoMeHnyt0o BHUMATEIbHO YUTATh YCIOBHE U IPOBOJUTH MMPOBEPKY MOTYYEHHOTO OTBETA.

[lpyu BBIMONHEHMHM PAOOTBI HENB3s MOJB30BATHCA ydeOHUKAMH, pPAOOYUMH  TETPAISIMHU,
KaJIbKYJIATOPOM.

Bb1 MOkeTe BOCIIONIB30BATHCS CIIPAaBOYHBIMU MaTEpHATAMHU.

[Tpy HEOOXOIUMOCTH MOXHO TOJH30BATHCS UEPHOBUKOM. 3alUCH B YEPHOBHKE IMPOBEPATHCA U
OLICHUBAThCSI HE OYIYT.

bannel, monydyennsle Bamu 3a BBIMOTHEHHbIE 33JaHUSI, CYMMHPYIOTCSI.

JIJist TPOXOKICHHMSI ATTECTAIIMOHHOTO ITOpOora He0OX0IMMO HaOpaTh HEe MeHee § 0aIoB.

[Tocne 3aBepuieHus paboThl MPOBEPHTE 3ANTUCAHHBINA OTBET HA KaXI0€ 3a/JaHHUE.

Kputepuu o1ieHKH BbINOJIHEHHS PadOThI

Yuciio 0amioB, HEOOX0IUMOE
Oruenka
JUTSI TIOJTYICHUST OTICHKU
«3» (yIOBIETBOPUTEIHHO) 9-14
«4» (xopo10) 15 — 19 (ue meHee 0JJHOTO 3aaHUs U3 2 YaCTH)
«5» (OTIMYHO) 20-24(ue MeHee IBYX 3aJlaHUN U3 2 YACTH)
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5.3.4 TloaroroBka M 3alMTAa WHAUBHAYAJIBHOIO MPOEKTA (eciu npedycmMompeHo 6 yueOHoM

niaue)

TemaTuka HHAMBHUAYAJIbHBIX IPOEKTOB:

1.

CoNORWN

['padsl 1 UX UCHIOIB30BAHUE

«Ywucna He ynpaBIslOT MUPOM, HO MOKa3bIBaIOT, Kak yrnpasisiercs mupy» (U.B. I'ete)
Benukoe nckyccrBo u xu3ub xxeponamo Kapnano

Marematuueckas JJOTHKa U €€ JOCTUKCHUS

Crepeomerpust

3arajKu TUpaMuIbl

['eomerpuueckue HOpMbI B UCKYCCTBE

MHororpaHHUKH BOKPYT Hac

Maremaruka B apxutektype. [InmaToHoBsl Tena. CUMMETpHUS U TapMOHUS

OKpYyKaromero Mmupa

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

Marematuka B IpoQeCCHH JIOTUCT

Jlorapudmuueckas QyHKIMS U €€ IPUMEHEHHE B )KU3HU YETIOBEKa
Bunape! u cBOlCTBAa Marn4ecKux KBaJpaToB

Marnueckoe uncino [lexepesanbt

CratucTrdecKue UCCie10BaHus

DyYHKINHU B )KU3HU YEIIOBEKA

Bce 3araaku u npumenenue byreuiku Kneitna

Ci10kHbI€ POLIEHTHI B pEaIbHOM KU3HU

MaremaTruecKkue KpUBbIE: PO3bI U CIIAPAIU

3arago4Hblii MUp (pakTaioB

Jluct Mebuyca - yAUBUTEIbHBI 00BEKT UCCIICIOBAHMS
Opuramerpus

MaremaTrnuecKkre roJioBOJIOMKH U UTPBI: CYIIIHOCTh, 3HAYEHHUE U BUJIbI
ITocnenoBaTeIbHOCTH U IPOTPECCUU B KU3HU

3aragku Lukmonast

[Tapagoxcel U copu3mMbl B MAaTEMATHKE

OcHoBHBIC TPeOOBaHUS K CTPYKTYpe H 0()OPMJIICHHIO MHANBHAYAJIbHOI0 NPOEKTA:
B cootBercTBuu ¢ IlonoxxeHuem no cTpykType 1 0hOpMIEHUIO HHANBUIYAIbHOTO POEKTa
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