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1. HACHIOPT ®OHJA OLHEHOYHBIX CPEICTB

®onx  oneHouHblx cpeactB  (DPOC) paspaboran Ha ocHoBe DeaepaibHOTO
rocyJapCTBEHHOTO 00pa30BaTENbHOIO CTaHAApTa CpeaHeTo NpodeccHoHanIbHOro 00pa3oBaHus
(®roC CIIO) no cneruanbHocTH 49.02.01 Dusuueckas xyavmypa, yrBepxaeHHoro [Ipukazom
Munnpocsenienns Poccun ot 11 HOsi0pst 2022 1. Ne 968 1 B COOTBETCTBHH ¢ paboueii mporpaMmoit
nucuumiuibl COO 02. Mamemamuka

®OC BkIIOYAaET KOHTPOJIBHBIE MaTepualibl ISl MPOBEACHUS TEKYIIEro KOHTPOIS W
MPOMEXXYTOYHOM arrecTannu B (OpMe HSK3aMEHa, KOTOpPbIE IO3BOJISIOT OICHUTh YPOBEHBb
TOCTHOKEHMSI, 3aIJIaHUPOBAHHBIX PE3YIbTATOB OOyUYEHUS 10 Y4eOHOM NUCIUIUINHE.

Texymuii KOHTPOJIb YCIIEBAEMOCTHU OCYILECTBIIETCS C LEJIbI0 PETYJISIPHOrO HAOIIOICHUS 32
XOJOM TO3TalmHOTO OCBOCHUS OOydYaloOIMMHUCA MaTepuajoM ydyeOHON  JAUCUUIUIMHBI,
ONTUMU3ALMY YIIpaBIEHUs 00pa30BaTEIbHON EATEIbHOCTHIO 00YyUYaroIINXCcs, CBOEBPEMEHHOM
KOPPEKTUPOBKHU MEePCOHAJIBHBIX 00pasoBaTeNbHBIX pe3yJIbTaTOB, oOyuaromuxcs
Me1aroru4eCKUMHU CpeICTBaMH.

Tekyniemy KOHTPOIIO YCIEBA€MOCTH IOJJIEkKAaT Bce OOydaroIIuecs, OCBauBaIOIIME
y4eOHYIO TUCHUIUINHY.

Tekymnii KOHTpPOJb MPOBOAUTCS B Ipelerax ydyeOHOro BpPEMEHH, OTBEIEHHOTO Ha
M3y4YeHUE OUCLMUIUIMHBI TPAJULIMOHHBIMU U MHHOBALMOHHBIMHU METOJAMU C HMCIIOJIb30BaHUEM
COBPEMEHHBIX TEXHOJOTUH.

Pesynprarsl TeKylero KOHTpOJS YCHEBAaEMOCTH OOydarollUXCs B BHUJE OLEHKU B
OaJIIBHOM BbIpaKeHHUU («5», «4», «3», «2») 3allUCHIBAIOTCS B KypHaJle y4eOHBIX 3aHATHII.

IIpoMexyTOuHas aTTecTalMs MO0 YYSOHOW NUCHMILUIMHE MPOBOAUTCS C IENIbI0 OICHKH
YPOBHSI OCBOEHHUS TEOPETHUUECKUX 3HAHUH, YMEHUM, MPHOOPETEHHOTO MPAKTUYECKOTO OIBITA.

®opMBbI U IEPUOJUYHOCTD TPOMEKYTOUHON aTTECTALMU O JUCLMUIUIMHE ONPENeIIsIIoTCs
y4eOHBIM IIJIaHOM 00pa30BaTEIbHON MPOrpaMMBbl: 3K3aMEH.

DK3aMeH MPOBOAMUTCS HEMOCPEACTBEHHO IOCJE 3aBEPIICHUS OCBOCHUS JUCIUIUIMHBI, B
CPOKH, YCTAaHOBJICHHBIC KaJ€HIApHBIM y4eOHBIM rpadukoM. DK3aMEH MPOBOJIUTCS B JICHB,
O0CBOOOXKACHHBIN OT APYruxX GopM yueOHON HATPY3KH.

DK3aMeHaIMOHHBIE BOIIPOCHI U 3aJJaHUs COCTABISIOTCS Ha OCHOBE paboueil mporpaMmmbl
JTUCIMIUTMHBL. DK3aMEHAIMOHHBIC BOMIPOCHI U 33JJaHUS JIOJKHBI COOTBETCTBOBATH MPOBEPSIEMBIM
pe3yJsibTaTaM O00ydeHUss U JOBOJATCS 10 CBEAEHUsS OOydYarolMXCsli B TE€YEHHE MEPBBIX JBYX
MecAIIeB OT Hauajaa oO0ydeHusl.

2. PE3YJIBTATBI OCBOEHUS YYEBHOW JACIHUILIAHBI

COO0 02. Mamemamuxka HanpasieH Ha (opMUPOBaHHE OOIIMX KOMIIETCHIIUH.
OcBoeHne y4eOHOW NHUCHMIUIMHBI JOJKHO CHOCOOCTBOBATH (DOPMHPOBAHHUIO OOIIMX
KOMIETECHIIHAN:

e OK 01. BeibupaTs crioco0Obl penieHus 3agad npodeccHoHanbHON JesITeNbHOCTH,
MIPUMEHHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM.

e OK 02. lcnonb3oBaTh COBpPEMEHHBIE CpEACTBAa IIOMCKA, aHalIu3a U
WHTEepnperanuu uHopmanuu, W WHQOPMALMOHHBIE TEXHOJOTHM s
BBITIOJTHEHUS 3a/1a4 IPO(PECCUOHAIBHON IeATETbHOCTH;

e OK 03. [TnanupoBaTh M peaJn30BBIBATh COOCTBEHHOE MPOQECCHOHAIBHOE U
JUYHOCTHOE pa3BUTHE, IpeaPUHIMATEIbCKY IO JeSITeIbHOCTh B
npodeccuoHanbHOM chepe, UCI0JIb30BaTh 3HAHUS 110 (PUHAHCOBOM IPaMOTHOCTH
B PA3NINYHBIX KU3HEHHBIX CUTYaIUAX;

e OKO04. DbdexkTuBHO B3aNMOICHCTBOBATH U Pa0OTAaTh B KOJUICKTHBE M KOMaH/]IC,

e OK 05. OcymecTBiaTh YyCTHYIO ¥ TIHCHbMEHHYI0 KOMMYHHKAIMIO Ha
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rOCyIapCTBEHHOM s3bIke Poccuiickoit denepanum ¢ y4eToM OCOOCHHOCTEH
COIIMAIBHOTO M KYJIbTYPHOTO KOHTEKCTa;

OK 06. [TposiBAATH rpaxIaHCKO-NATPHUOTHYECKYIO MTO3UIIHNIO, JEMOHCTPHPOBATH
OCO3HaHHOE TIOBEJCHHWE HAa OCHOBE TPAJULIHOHHBIX OOIIEYEIOBEUYECKUX
LIEHHOCTEH, B TOM 4YHCJIE C YYE€TOM TapMOHHU3AIHMH MEXHAIHOHAJIBHBIX U
MEXPEJIUTHO3HBIX OTHONICHUH, MPUMEHSTh CTaHAAPTHl AaHTHKOPPYHIIMOHHOTO
TIOBEJICHUS,

OK 07. CopelicTBOBaTh COXpaHEHUIO OKpYy>Karouien cpenpbl,
pecypcocOepekeHuI0, MPUMEHATh 3HaHUS 00 M3MEHEHUU KJIMMAaTta, MPUHIIUIBI
OEpeXITMBOTO TMPOU3BOJICTBA, 3(G(PEKTUBHO IEHCTBOBATH B YPE3BBIYAMHBIX
CUTYaLUsX;

B pesynbprare 0CBOCHUS AMCHUILIUHBI 00yYarOIIUICS TOKEH
yMeTh:

3HATh:

NPUMEHITh MaTeMaTHYeCKHe METOJbl JJIs pelleHus] NpoQecCHOHANbHBIX 3a/1a4;
pelaTth TEKCTOBBIE 3aJa4H;

BBINOJIHATH NPHUOIMKCHHbIE BBIUUCIICHUS,

IPOBOJUTH 3JIEMEHTApHYI0 CTAaTUCTHYECKYIO 00paboTKy uHpopmanuu u
pe3yIbTaTOB UCCIIEA0OBAHUHN, MPEICTABIATH IOJyYEHHbIE JaHHbIE IPadUUECKHU.

MOHSATHE BEIUUYMHBI U €€ U3MEPEHUs;

HCTOPHIO CO3AaHUS CUCTEM €IMHMUI] BETUYHHBI;

3Tarbl pa3BUTHs NMOHATUI HATypaJbHOIO YMCIa U HYJIS;

CUCTEMBI CUUCIICHHUS;

MOHATHE TEKCTOBOM 3aJjauu U MIPOLIecca €€ PEILEHUS;

HCTOPHIO Pa3BUTHUS T€OMETPUH;

OCHOBHbIE CBOMCTBA Fr€OMETPUUECKUX (PUTYp HA TNIOCKOCTH U B MPOCTPAHCTBE;
IpaBUIa MPUOJINKEHHBIX BBIYMCIICHHIH;

METObl MaTeMaTUYEeCKON CTAaTUCTHUKH.

O01ue KOMIEeTeHINN:

Kox
KOMIIeTeHIIUH DopMyIHPOBKA KOMIIETEHIIHT 3HaHUsA, yMeHHs
OK 01 Breibupare  crmocoObl  pemieHus | YMeHus:

3aj1a4 npoecCHOHANBHOH ®  pacmo3HaBaTh 3a7ady W/wWiIM TpodiemMy B
JEATEIIbHOCTH, IPUMEHUTEIBHO K po¢heCCHOHATHEHOM n/unu COLIMAIBHOM
pa3IMYHbIM KOHTEKCTaM KOHTEKCTE;

®  aHANM3MPOBaTh 337ady WWIM MpobiemMy u
BBIJICIIATH €€ COCTaBHBIC YaCTH;

e  ONpEJENsTh TAIBI PELICHUS 3aa4l;

e  BBIBIATH U 3(p(PeKTHBHO MCKaTh WH(POPMAIHIO,
HEOOXOAUMYIO Ui pemIeHUs 3a1add  ¥/WiIn
Ipo0IeMBI;

®  COCTABUTb IUIaH JEHCTBHUS;

®  OIpENEIUTh HEOOXOANMBIE PECYPCHI;

e BIQJETh AaKTYaJIbHBIMH METOAaMH pabOTH B
poeCCHOHATBFHOMN B CMEXHBIX chepax;
peanu3oBaTh COCTaBICHHBIN I11aH;

OLICHWBATh PE3YNbTaT M TOCIEIACTBUS CBOUX
JeHcTBUI (CaMOCTOSITEbHO WK C IOMOIIBIO
HACTaBHUKA)




3HaHun:
[ ]

aKTyaJbHbII podecCHOHATBHBIN u
COIIMABHBIN KOHTEKCT, B KOTOPOM HMPUXOJHUTCS
paboTaTh U )KUTH;

OCHOBHBIE HCTOYHHKH MH(OPMALUK U pECypChl
JUIL  pemieHus 3ajad M OpodiieM B

po¢eCCHOHATHFHOM n/unu COLMATEHOM
KOHTEKCTE;
ITOPUTMBI BBITIOJTHEHHS pabor B

po(eCCHOHATBHOM 1 CMEKHBIX 00J1aCTSX;
MeTOoAbl paboOThl B NPO(PECCHOHATLHOH |
CMEXHBIX cepax;

CTPYKTYpY IUIaHa JUIsl pELICHUS 3a1a4;

MOPSAIOK OLEHKH PE3yNIbTaTOB pELICHHs 3a1ad
PO eCCHOHANBHOMN NEeSTENFHOCTH

OK 02

Hcnons3oBars COBpPEMCHHBIE

cpeacrtBa IMOHUCKa,

aHajim3da H

MHTEpIpeTanun uHGOpManuu u
MH(OPMAIIMOHHBIE  TEXHOJIOTHH

ULt BBITIOJTHCHHS
po(hecCHOHAIBHON
JIEATETbHOCTH

3a1a4

YMenus
[ ]

OTIpeNeISITh 3a1a9H I TOUCKa HH(OopManuy;
OTIPECIIATh HEOOXOIMMBIe UCTOYHUKH
uH(pOpMaInY;

IUIAHUPOBATH MPOLIECC IIOUCKA;
CTPYKTYPHpPOBAaTh MOJTy4aeMylo HHPOPMALHIO;
BBIZICTATh HanOoliee 3HAYMMOE B IIEpPEUHE
uH(pOpMaLnY;

OLICHUBATh MPaKTUYECKYIO 3HAYUMOCTb
Pe3yJbTaTOB MOUCKA;

oopMILTh pe3yNbTaThl IOUCKA;

NPUMEHSTh cpeactBa  MHGOPMAIMOHHBIX
TEXHOJIOTHI Ul pemeHus] podeccroHalIbHbIX
3aj1au;

UCIIOJIb30BaTh ~ COBPEMEHHOE  MPOrpaMMHOE
obecreueHne

3Hanusa:
[ ]

HOMEHKJIATypa WH(POPMAIIMOHHBIX UCTOYHHKOB,
MIPUMEHSEMbIX B podeCcCHOHANTBLHO N
JIeATEILHOCTH;

MPUEMBI CTPYKTYPHPOBaHHS HH(DOPMAIINY;
dbopmar odopmIIcHHS pE3YJITATOB IOMCKA
uH(popManuy;

COBpEMEHHBIC  CPEICTBA M  YCTpOiiCcTBa

uH(popMaTH3aIMH;

NOPAJOK HX IIPUMEHEHHMs U INPOrPaMMHOE
obecrieueHne B npodeccrnoHanbHON
JeSATEeIbHOCTH




OK 03

[TnanupoBaTh M PEATU30BHIBATH
coOCTBeHHOE MPO(HECCHOHATBLHOE
" JINYHOCTHOE pasBuTHE,
MPeIPHUHIMATEBCKYEO
JIEATENBHOCTD B
npodeccruoHanbHON coepe,
HCIIOJIB30BaTh 3HAHUSA o
(hMHAHCOBOH  TIpaMOTHOCTH B
Pa3IMIHBIX SKA3HEHHBIX
CHUTYyaIUsAX

YMenus
[ ]

OTIpeNeNATh aKTyaJIbHOCTb HOPMAaTHBHO-
MIPaBOBOM TOKYMEHTAIIUHU B MPO(pECCHOHATBHOM
JeATeIIFHOCTH;

TIPUMCHSTH COBPEMEHHYIO

PO eCCHOHANBHYIO TEPMUHOJIOTHIO;
ONPEAETATh W  BBICTPaMBaThb  TPACKTOPHU
poeCcCHOHAIBEHOTO pa3BUTHUS "
caMo00pa30BaHuUS;

BBIABITE  JIOCTOMHCTBA U
KOMMEpPUYECKOU Ulen;
MPE3CHTOBATh HICH OTKPBITUS COOCTBEHHOTO
zena B po(hecCHOHaATBHOHN e TeTbHOCTH;
ohopMIATH OU3HEC-TIIaH;

paccYUTHIBATh pa3mepsl BBIIIJIAT o
MIPOIICHTHBIM CTaBKaM KPEIUTOBAHIS,
OTIPEeTIATh HWHBECTHUIIHOHHYIO
IIPUBJIEKATEIILHOCTb KOMMEPYECKMX HJIEH B
paMKax npoQecCHOHATBHON eI TeIbHOCTH;
MIPE3EHTOBATh OM3HEC-UJICIO;

OTIPENIeNIATh NCTOYHUKH (PHHAHCUPOBAHUS

HAy4JHYIO

HCIOCTAaTKNU

3Hanua:
[ ]

colepIKaHue aKTyaJabHOI
MpaBOBOM JOKYMEHTAIUH;
COBpEMCHHas HaydHas M TpodecCHOHAIbHASL
TEPMHUHOJIOTHS;

BO3MOJKHBIE TPACKTOPHH MPOPECCHOHATHHOTO
Pa3BUTHS U CAaMOOOPa3OBaHHUS;

OCHOBBI HpeﬂHpHHHMaTeHbCKOﬁ JCATCIIbHOCTH,
OCHOBBI (PHHAHCOBOM IPaMOTHOCTH;

npaBuiia pa3paboTKu OW3HEC-TIJIAHOB,;

MTOPSZIOK BEICTPAUBAHUS IIPE3CHTALIN;
KpeUTHBIC OaHKOBCKHUE MPOTYKTHI

HOPMAaTHBHO-

OK 04

D¢ddexTuBHO B3aUMOIEHCTBOBATH
U paboTaTh B KOJUIEKTHBE U
KOMaH/Ie

YMenus
[ ]

OpPraHM30BBIBATH  paboTy  KOJUIEKTHBA U
KOMaH]/IbI;

B3aMMOJICHCTBOBATh C KOJUICTaMH,
PYKOBOJCTBOM, KJIINEHTaMU B X0J1e

PO eCCHOHANBEHOMN NEeSITEFHOCTH

3uanus:
[ ]

TICUXOJIOTUYECKUE OCHOBBI  JESITEIbHOCTH
KOJUISKTHBA, TICHXOJIOTHYECKHUE OCOOCHHOCTH
JIMIHOCTH;

OCHOBBI [TPOEKTHOM NIEATETHLHOCTH

OK 05

OcymiecTBiIsITh YCTHYIO u
HI/ICBMCHHy}O KOMMyHI/IKa]_H/II-O Ha
rOCYJapCTBEHHOM SI3BIKE C YUETOM
OCOOEHHOCTEH COLMAILHOIO H
KYJIbTYPHOI'O KOHTEKCTA.

YMenusn
[ ]

T'paMOTHO H3J1araTb CBOW MBICJIU U O(l)OpMJ'ISITI)
JAOKYMCHTBI 11O HpO(l)eCCHOHaJ'IBHOfI TEMATHUKC Ha

roCyJ1apCTBEHHOM SI3BIKE, TPOSIBIISTH
TOJIEPAHTHOCTPH B pab04eM KOJUIEKTHBE

3uanus:
[ ]

0COOEHHOCTH COIMAJIBHOTO U KYyJIBTYPHOTO
KOHTEKCTA,

npaBwia  OoQOpPMIIEHHS ~ JIOKYyMEHTOB U
MIOCTPOEHHS YCTHBIX COOOLIEHHI.

OK 06

[IposiBsTh
MATPHOTUIECKYIO

TpayKIaHCKO-
TMO3UIINIO,

YMmenus
[ ]

OIIMCEIBATh 3HAYMMOCTD CBOCH CIICIUAJIbHOCTH




JIEMOHCTPUPOBATD OCO3HAHHOE
MOBEACHHE Ha OCHOBE
TPaUIIMOHHBIX

00IIIeYET0BEYECKUX [IEHHOCTEMN, B
TOM qpCiIe c yaeTOM
TapMOHM3AINH

MEKHALTHOHAIBHBIX "
MEKPEITATHO3HBIX OTHOILIEHHH,
TIPUMEHSTh CTaH/AAPTHI

AHTUKOPPYHNIHOHHOTO MOBEACHUSA

3HaHus:

CYIIHOCTh TPa’KIaHCKO-TIATPHOTHIECKOM
MO3MITMH, O0IICUYEIIOBEYSCKUX [IECHHOCTEHH;
3HAYMMOCTB TPO(ECCHOHANBEHON EATSIBHOCTH
10 CIEIUAIbHOCTH

OK 07

CopeficTBOBaThH COXpaHCHHIO
OKpY>KaroLei Cpenpl,
pecypcocOepeKeHNI0, TPUMEHST
3HaHUA 00 WM3MEHEHHH KJINMarta,

HNPUHLIHAIBI OepeKINBOTO
MIPOU3BOJICTBA, 3 PeKTUBHO
JICCTBOBATb B  YPE3BbIYANHBIX
CUTYaIUSIX

Ymenus
[ ]

co0moaaTh
0€30MacHOCTH;
OTIPENIEIISITh HATIPABJICHHUSA PECYPCOCOEpEKeHHUS
B paMKax Mpo(ecCHOHANBHOM MeITEITBHOCTH IO
CIIEHATBHOCTH

HOPMbI 9KOJIOTHYECKOM

3Hanus:
[ ]

IpaBUila SKOJOTHYECKONH OEe30I1aCHOCTH MpH
BEACHNH NPO(eCCHOHAIBHOMN NeATeTbHOCTH;
OCHOBHBIC  PECYpCHl,  3aICHCTBOBaHHBIE B
PO eCCHOHANBHOMN NESTEINbHOCTH;

ITyTH 00€CTIeYCHUS pecypcocOepeReHHs




C00.02 MATEMATHKA

Ne HauMeHOBaHHE TeMBbI OK Te@zglerll;;éc&ggg;) e Hp;r;:g:z;};aﬂ
1 2 3 4 5
Copnep:xxanue yuyeOHOro Marepuasa ..
Ienb 1 3a1aun MaTeMaTUKU IPU OCBOEHUHU CIIELIMAIIBHOCTH.
1. | basoBeie SHAHWL M YMEHHA MO MaTeMaTHKe B npodecCHOHANbHON U B | OQK-01, OK-02, VerHbrit onpoc,
MOBCEIHEBHOM JESITEIbHOCTH. OK-03, OK-04, TeCTHPOBAHHE
2. | JlefictBus HaJx IOJOXUTEIbHBIMM UM OTPULATEIbHBIMM YHUCIAMH, C OK-05, OK-06 Ox3ameH
OOBIKHOBEHHBIMH U JECATHYHBIMHU APOOSIMU.
3. | HelictBus co creneHsMu, GOpMYNbl COKPAIEHHOIO YMHOXEHHUS.
IIpakTuyeckas padora
1. |IIpaktuyeckoe 3amsitue Nel. «JleWictBUs co  creneHsMH, (HOPMYJIBI OK-01, OK-02, BEIIOIHEHME
COKPAIlICHHOTO yMHOKCHIA»? OK-03, OK-04, MPAKTHUYECKOMN
OK-05, OK-06 paboThI
Conep:xaHue y4eOHOTo MaTepuaja .
1. | IIpocTble MPOLIEHTHI, pa3Hble CIOCOOBI UX BBIUYUCICHHS OK-01, OK-02, VYeTHbll onpoc,
2. | Jluneiinble, KBajpaTHble, APOOHO-INHEIHbIE ypaBHEHUS U HEPABEHCTBA. OK-03. OK-04 TECTUPOBAHUE
3. | JIunelinple HEpaBEeHCTBA. OK-OS: OK-Oé BLIHOJ'IHGHI/ICV
MPaKTHYECKOMN
paboThI
IMpodeccnoHaATLHO-OPHEHTUPOBAHHOE  cOAepsKaHHMe (colep:KaHue
IMPUKJIATHOIO MOIlyJISI) OK-01, OK-02, Brimonnenue
1. | TIpocThbie U CIOKHBIE TIPOIIEHTHI. OK-03, OK-04, MPaKTUYECKON
2. | IIpolieHTHBIC BBIYHMCIICHUS B JIESATEIBHOCTH YUUTENsl HAYaIbHBIX KIIACCOB. OK-05, OK-06 paboThI
IIpakTHyeckas padora
1. | IIpaktuueckoe 3anstue Ne2. « BerauciaeHnus u npeodbpa3zoBanusi. Y paBHEHUS U Brinmonnenue
HepaBeHCTBA. [ eoMeTpus Ha TOCKOCTHY OK-01, OK-02, MPaKTUIECKOM
OK-03, OK-04, paboThI
OK-05, OK-06
Coaep:kanue y4eOHOro marepuaja ..
1. | TlonsiTie KOpHS N-O¥ CTETEHU W3 NEHCTBUTEILHOTO uncia. CBoiicTBa KOpHS N- BBINOJHEHHE
O} CTENeHHU. MIPAKTUIECKON pabOTHI
2. | Ilpeobpa3oBaHue UPPALUOHATIBHBIX BBIPAKEHUIA. OK-01, OK-02,




3. | dyuximu y = Vx UX CBOMCTBA U rpadUKu. OK-03, OK-05,
OK-07
IIpakTuyeckass padora
2. | TIpaktuueckoe 3amsTHe Ne3. «Dynxiuu Y = Vx WX CBOMCTBa U rpadukm» OK-01, OK-02, YcTHBIH orpoc,
OK-03, OK-05, TECTUPOBAHUE
OK-07
Copep:xxanue y4eOHOr0 Marepuaia
1. | TToHsiTHE CTENIEHH C TFOOBIM PAIHOHATHHBIM TTOKA3aTEIIeM. OK-01, OK-02, BEIMOIHEHHE
2. | CrenieHHbIe (PYyHKIIUHU, UX CBOWCTBA U rpauKH. OK-03, OK-05, | mpaktuuyeckoii paboTsl
3. | PaBHOCHMIIBHOCTD MPPAlIMOHAIBHBIX YpaBHEHUHA. MeETOIbl MX pEIICHHUS. OK-07
IIpakTHyeckas padora OK-01, OK-02,
1. |IIpaktiyeckoe  3amstme  Ned.  «Meronsl  pemrenuss  uppammoHansHbix | OK-03, OK-05, Brmomernme
- MIPaKTUIECKON pabOTHI
YpaBHCHHIN» OK-07
Conep:xaHue y4eOHOIo Marepuajia OK-01, OK-02,
1. | CtreneHb ¢ MPOU3BOJIBHBIM JIEHCTBUTEIBLHBIM TOKa3aTEIIEM. OK-03, OK-05, .
2. | Onpenenenne mnokasaTeabHON (YHKIMHM U €€ CBOMCTBAa. 3HAKOMCTBO C OK-07 YeTHBIH onpoc,
MIPUMEHCHHEM MOKa3aTeJIbHON (DYHKITUU. TecTnposanne
3. | Pemienne moka3aTebHBIX YpPaBHEHHI METOJOM YpPAaBHHBAHUsS IOKa3aTeseH, - BHHOHH?HH%
5 . paKkTUYECKOH paboTHI
METOJIOM BBEJICHUsI HOBOW MEPEMEHHOM.
4. | Pemenne noka3aTelbHbIX YPaBHEHUH (PYHKIMOHAIBHO-TPa()UIECKUM METOJOM
IIpakTuyeckass padora
1. ‘HpaKTqucxoe 3anaTue NeS. «PelleHne mokasaTelbHBIX HEPABEHCTB.)
Conep:xaHue y4eOHOTro MarepuaJia
1. | Jlorapudm uucna. CpoiictBa norapugpmoB. Onepanus JorapupMHPOBAHHUS.
2. | Jlorapudmuueckast GyHKIHS U €€ CBOHCTBA. OK-01, OK-02,
3. |[lonsaTne norapudmuueckoro ypaBHeHus. Omnepalisi MOTCHIUPOBAHHUS. OK-03, OK-05, TecTupoBaHue
4. | OCHOBHBIE METO/Ibl PEILICHHUsI JOTapUPMHUUECKUX ypaBHEHUH: (yHKIIMOHAIBLHO- OK-07 BeinosineHue
[‘pa(l)nquKHﬁ, HpaKTquCKOﬁ pa6OTBI
5. | OcHOBHBIE METO/IbI pelIeHus Norapu(pMUYECKUX  YpaBHEHUI:
METO/I HOTCHIIUPOBAHHUSI.
6. | OCHOBHBIE METOJbI PEIICHHs JIOTapU()MUUECKUX YPABHEHHN: METOJ BBEICHHS
HOBO IEPEMEHHOI.
7. | JlJorapupmMuueckre HepaBeHCTBA.
IIpakTuyeckass padora OK-01, OK-02,




1. | [IpakTryeckoe 3aHITHE Ne6.  «Pemenne  nmorapupmmueckux |  OK-03, OK-05,

HEpPaBEHCTBY OK-07 Bernoinnenue
MPaKTHYECKOMN pabOTHI

IlpodeccnonaILHO-OpHEHTHPOBaAHHOE (COJep:KaHMe NMPUKJIATHOTO0 MOIYJIsA) OK-01, OK-02, Y cTHBIIT 01poc,

1. | IIpumenenue norapudma. Jlorapupmuueckas cnupans B Matemarndeckue| OK-03, OK-05, TECTUPOBAHUE
CBOIiCTBa. OK-07 Brimonnenue

2. | JlJorapudwmsl B ipupo/e. MPaKTHYECKON paboThI

Coaep:xanue y4eOHOro mMarepuajia OK-01, OK-02, Y cTHEII onpoc,
CrenenHasi, mokasaresibHasg W Jorapugmuueckas (yHKIUU. OK-03, OK-05, Brimonnenue

OK-07 MPaKTUYECKO# pabOThI

IIpakTHyeckas padora OK-01, OK-02,

1. | [Ipaktuueckoe 3ansaTHe Ne7. «PemieHre MPOCTEUIINX ypaBHEHUI OK-03, OK-05, npax?p?fll]egﬁgg};;%mm

OK-07

Coaep:xanue y4yeOHOro mMarepuajia OK-01, OK-02,

1. |Pagnannas wmepa yrima. IloBopor Touku BOkpyr Hadama koopaunat. | OK-03, OK-04,

Omnpenenenue cuHyca, KOCUHYCa, TAHT'€HCa U KOTaHTeHca. OK-05. Buimonenue

2. | 3HaKH cUHYyCa, KOCUHYCa, TAHT€HCa U KOTAHT'€HCAa 110 YETBEPTSIM. MIPaKTUIECKON pabOTHI

3. | 3aBUCHMOCTD MKy CHHYCOM, KOCHHYCOM, TAHIC€HCOM M KOTAHI€HCOM OJIHOTO
1 TOTO K€ yIJIa.

IIpodeccuoHaIbHO-OPUEHTHPOBAHHOE  cO/lep:KaHue (coaep:KaHue OK-01, OK-02, VYeTHbll onpoc,

NMPUKJIATHOTO MOAYJIs1) OK-03, OK-04, TECTUPOBAHUE

1. | TpuronoMeTpusi B MpUPOJE, MEIAUIIUHE, APXUTEKTYPE. OK-05 Boimonuenne

MIPAKTUYECKOU pabOTHI

Coaepxxanue y4eOHOro mMarepuajia

1. | Tpuronomerpuueckue Toxknecrsa.  [IpeoOpazoBanust MIPOCTEUIIINX
TPUTOHOMETPUYECKUX BbIpakeHU. CHHYC, KOCUHYC, TAHI'€HC U KOTaHTCHC
YIJIOB OH - 0. OK-01, OK-02,

2. |O6nacTe  OmpesieNeHMsT W MHOXECTBO — 3HadeHwil  TpuroHomerpuueckux | OK-03, OK-04, Pemenue
byukimit. YETHOCTH, HEYETHOCTH, MEPUOTUYHOCTH TPUTOHOMETPHUECKHX OK-05 TPUTOHOMETPHHICCKUX
(GyHKINH. dynrunii

3. | CoiicTBa u rpaduku QyHKIUH Y = COS X.

4. | CpoiicTBa u rpaduku QyHKIH Y = Sin X.

5. | CBoiicTBa u rpaduku GyHKIUH Y =g X.

6. | CoiicTBa u rpaduku QyHKIUH Y = ctg X.

CamocrosTeqibHas padora

1.

‘C)Kame U pacTshKeHHe TPaQuKOB TPUTOHOMETPUUYECKHX (DYHKIIHH.




IMpakTnyeckass padora OK-01, OK-02,
1. | [IpakTyeckoe 3aHATHE Nes. «IIpeoOpazoBanue rpaduxos| OK-03, OK-04, Hpﬁ?&’f{%ﬁﬁgg}%%mm
TPUTOHOMETPUUECKUX (PYHKIIHIIN OK-05
Conep:xkaHue y4eOHOro mMarepuajia OK-01, OK-02,
1. | OGpatHbie TpuUrOHOMETpUYecKkre (GyHKImH. VX cBoiicTBa M rpaduky. OK-03, OK-04,
OK-05
IMpakTuyeckass padora OK-01, OK-02,
1. | Ipaktuueckoe 3anstre Ne9. «OOpaTHbIC TPUTOHOMETPUUYESCKHE (DYHKIHHU.)» OK-CgI,( 8;004, mpa K?;ggﬁgg;g% OTHI
Conep:xaHue y4eOHOr0 MarTepuaJia
1. | YpaBHeHue COS X = a.
OK-01, OK-02,
2. | YpaBuenue Sin X = a. OK-03, OK-04,
3. | YpaBHenue tg X = a. OK-05 Pemenne ypaBHEHMIA
4. | YpaBHeHue ctg X = a.
5. | Pemienne TpUroHOMETPUYECKUX YPaBHEHHUH OCHOBHBIX THIIOB: NPOCTEHIINE
TPUTOHOMETPHYECKHE YPAaBHEHHsI, CBOJSIIMECS K KBAJpPaTHBIM, pelllaeMble
pa3oKeHUEM Ha MHOXKHUTEIH, OJTHOPOHBIE.
IIpakTHyeckas padora OK-01, OK-02,
1. | [IpakTHyeckoe 3anatue  NelO.  «IIpocreifme TPUTOHOMETPUUYECKUE OK-03, OK-04, HpaK]TBI/II’iIrégJ;IO{%I;;%OTH
HEPAaBEHCTBA» OK-05
Coaep:xkanue y4yeOHOro marepuajia OK-01, OK-02,
1. | IIpeoGOpa3oBaHre TPUTOHOMETPUUYECKUX BBIPAXKEHUH. CBONCTB (DYHKITHH. OK—%?;,< (?)I;—O4, HpaK]TB;Lrégﬁgngi%OTH
IIpakTHyeckas padora OK-01, OK-02,
1. |llpaktuueckoe  3amstue  Nell.  «IIpocreiimme  tpuronomerpuueckue | OK-03, OK-04, Hpﬁ?&’igﬁggg;%mm
HEPABEHCTBA OK-05
Conep:xaHue y4eOHOT0 MaTepuasia
1. |lIpupamienue aprymenra. Ilpupamenue ¢ynkuuu. 3agaum, npuBojdmue k| OK-01, OK-03, YerHelii onpoc,
MOHSITUIO TPOM3BOJHON. OnpeneneHne Npou3BOIHOM. OK-04, OK-06, TECTUPOBAHUC
2. | Anroput™M  OTBICKaHHs —Tpom3BomHOW.  Dopmynbl  nupdepentmposanmsi. | OK-07 BHHOHHeHHeV
[TpaBuna nuddepernrpoBanms. TPAKTHICCKON
3. |Ilonstue HenpepbiBHOW (yHKImK. CBolcTBa HeNpephIBHON (QyHKINU. CBS3b paboTsI
MEXKTy HETIPEPHIBHOCTHIO U AU PEPEeHIINPYEMOCThI0 QYHKITUN B TOUKE.
|HpaKanec1caﬂ padorta OK-01, OK-03,

10




1. |IIpaktuueckoe 3ausitHe Nel2. « ANITOPUTM pelIEHUs] HEPABEHCTB METOJAOM OK-04, OK-06,
HWHTEPBAJIOB» OK-07
Coaepxxanue y4yeOHOro mMarepuajia OK-01, OK-03,
1. | TeomeTpu9eCcKuii CMBICI MPOU3BOIHON (YHKIMH — yrioBoi koaddunuent | OK-04, OK-06,
KacaTelbHOW K Tpaduky (QyHKIHH B TOYKE. YpaBHEHHE KacaTECIbHOW K OK-07
rpaguky ¢GyHKIHH. AJTOPUTM COCTAaBJICHHUS YpPaBHEHUS KacaTEIbHOU K Brimonnernue
MPaKTHYECKOM paboThI
rpaduxy pyukiuu y=Ff(x)
2. | Bo3pacranue u yosiBanue GyHKIIHH, COOTBETCTBUE BO3pACTaHUS U yObIBaHUS
(GYHKLIMHU 3HAKY IPOU3BOJIHOM.
IMpakTuyeckasi padora OK-01, OK-03,
1. | [Ipaktuueckoe 3ansTue Nel3 «3amaun Ha MAKCUMYM U MUHUMYM. ) OK-04, OK-06,
Pemenue npumepos
2. | Ipaktuyeckoe 3amsitue  Neld  «Anroputm  wuccnepoBanuss  ¢Gynkuun  u] OK-07
MOCTPOCHHUS e rpaduKa ¢ TOMOIIBIO TPOU3BOTHOM
Coaep:xanue y4yeOHOro mMarepuajia OK-01, OK-03, .
1. | UccnenoBanne GyHKIMKM HA MOHOTOHHOCTb M MOCTPOEHHE IPa(HKOB. OK-04, OK-06, Yernbrit onpoc,
OK-07 BbIHOHHgHHe
NPAKTUYECKON pabOThI
IIpakTHyeckas padora OK-01, OK-03,
1. | [Ipaktuueckoe 3ausitue Nel5S «Iloctpoenue rpadmkoB QyHKIIHID OK-04, OK-06, BuImoanenme
OK-07 MIPaKTUYECKON paboThI
Coaep:xkanue y4eOHOro marepuajia OK-01, OK-03,
1. | HaxoxaeHue HauOOJIBIIIET0O U HAWMMEHBIIIETO 3HAYCHUH ()yHKIIMU. OK-04, OK-06, BuImoanenme
2. | loctpoenne rpadMKOB ¢ HUCHONB30BaHMEM ammapata Marematuueckoro | OK-07 MPAKTUYECKOH pabOThI
aHaIM3a.
IIpodeccuoHaIbLHO-OPUEHTHPOBAHHOE  cO/lep:KaHue (coaep:KaHue OK-01, OK-03,
NPUKJIATHOTO MOAYJIs1) OK-04, OK-06,
1. | Haumensiee n Hambospiee 3HaYeHUE (DyHKIINU. OK-07 Pemenne npumepoB
2. |[IpumeHeHre TpUeMa ONTUMM3AINN MTPU U3YyUYCHHH TEKCTOBBIX 33j1ad.
3. | Perienne TEKCTOBBIX 3a/1ad.
Conep:xaHue y4eOHOro MarepuaJia YcTHBIM ompoc,
1. \ O3HakoMJICHHE ¢ MTOHSATHEM HMHTerpaia u nepBoodpasHoit s ¢pyakoun y=f(x). | OK-01, OK-03, TECTUPOBAaHUE
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2. | Tabnauma ¢Gopmyn ans Hax0XJIEHHUs MepBooOpas3HbIX. V3ydeHue npaBuia OK-04, OK-06, Beinonnenue
BBIYUCIICHUS T1IEPBOOOPA3HOIA. OK-07 MPAKTHIECKOH pabOTHI
IMpakTuyeckass padora OK-01, OK-03,
1. | [Ipaktuueckoe 3ausitue Nel6 «Pemenue 3a1au Ha cBsi3b nepBoodOpasznoii u ee | OK-04, OK-06,
. . . Pewenne npumepos
MPOU3BOJHOM, BHIYMCIICHHE IEPBOOOPA3HOM I TaHHOHN (DYHKIIUM) OK-07
Coaepxxanue y4yeOHOro mMarepuajia OK-01, OK-03,
1. | 3agauu, npUBOASIIKE K MMOHSATUIO ONIpeaeieHHOro naTerpaia — o Beruucinenuu| OK-04, OK-06,
IJIoMIaAu KpuBOJMHEWHOW Tpaneunu. [lonstue omnpenenénnoro uHterpana.| OK-07 Pewenne satau
I'eomerpuueckuii u puzndeckuii cMbICH onpeaeeHHoro uurerpaia. opmyna
Hprorona— JleliOuua.
IIpakTHyeckas padora OK-01, OK-03,
1. | IIpakTrueckoe 3ausTre Nel7 «Penienue 3ana4 Ha npumenenue uarerpana uis| OK-04, OK-06,
BBIYMCIIEHUS. (PU3MYECKUX BEJMYUH U IIOMIAIEH» OK-07 Brimosnenne
MIPaKTUYECKON paboThI
Coaep:xanue y4e0HOro mMarepuaia OK-01, OK-03, YcTHbliT 01poc,
1. | ®opmynsl u npaBwia auddepennupoBanus. Haubonpmiee u Hanmensinee | OK-04, OK-06, TeCTUPOBAHUE
3HAYCHUS (PYHKIIUH. OK-07 BhinoigHeHme
2. | UccnenoBanue (yHKIMEA C TIOMOIIBIO MPOM3BOTHOM. MPAKTUYECKOU pabOThI
Conep:xaHue y4eOHOIo MarTepuaJia
1. |lIpeamer ctepeomerpun. OCHOBHBIE TOHATHS (TOYKA, MpsAMasi, TUIOCKOCTD,
npocTpancTBo). OCHOBHBIE aKCHOMBI — crepeomerpun. llepecekarommecs,
napajuieJbHbIE U CKPEUIUBAIOIINECS PsIMBbIE.
2. | Yron Mexay OpsiMbIMH B MPOCTpaHcTBe. [lepHneHAMKYISIPHOCTh MPSIMBIX.
3. | OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPBI. OK-01, OK-03, BbInounHerue
= MPaKTUYECKOM paboThI
4. | IlapannensHble npsiMast U maockoctsb. Onpenenenue. [puznak. CpoiicTBa. OK-04, OK-07

[Tapamnensnsle mockoctu. Onpenenenue. [Ipusznak. CpoiictBa. TeTpasap u
ero anemenTsl. [lapannenenunen u ero aneMentsl. CBoiicTBa

HIPOTHUBOIIOJIOXKHBIX rpaHeﬁ nu ,Z[HaFOHaHefl napajiciienuneaa. HOCTpOCHI/Ie
OCHOBHBIX CCUCHHI.
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5. | Ilepnenaukynspusie npsimbie. [lapamiensHble npsiMble, NEPHEHIUKYISPHbIE
K TiockocTd. [Ipu3HaK nepneHAuKyJISPHOCTH MPSMON U IUIOCKOCTH
6. | Ilepnennukynsp v HakJIOHHas. Teopema o Tpex MeprneHAnKyIsIpax. Yroi
MEXIY MPAMON U INIOCKOCThIO. YTOJ MEXIY MIOCKOCTAMHU.
[lepneHauKyIsipHBIE MIIOCKOCTH. PaccTOsIHUS B MPOCTPAHCTBE.
7. | JlexapToBbl KOOpPOMHATBI B TMPOCTPAHCTBE. BEKTOpbl B TMPOCTPAHCTBE.
CnoxxeHue 1 BBIYUTAaHUE BEKTOPOB. Y MHOXKEHHUE BEKTOpa Ha uncio. CkaisipHoe
MIPOU3BEICHUE BEKTOPOB.
IIpakTuyeckas padora OK-01, OK-03, p
1. ‘HpaKTquCKoe 3ansitue Nel8 «lIpocteitmume 3agaun B KOOpAUHATAXY OK-04, OK-07 CHICHHE 3a/ad
IIpodeccnonaIbHO-OPHMEHTUPOBAHHOE coaeprkaHme (copep:xxanue
TMIPHUKJIAJTHOTO MOTYJIsI)
1. | BsauMHoOe pacmojioxkeHue MpsMbIX B mpoctpaHcTBe. [lapamtensrocts mpsmoii | OK-01, OK-03,
U IUIOCKOCTH,  HapaulelbHOCTb IUIOCKOCTEH,  MepHeHIUKYISIPHOCTh OK-04, OK-07
IUIOCKOCTEN. Pewenne npumepos
2. | PacionoskeHune MpsIMBIX W TUIOCKOCTEH B OKpy»aromeMm Mupe (Ipupoe,
APXUTEKTYPE, TEXHUKE).
3. | Pemenne mpakTUKO-OPUEHTUPOBAHHBIX 3a/1ad.
4. | PazBuTHE NPOCTPAHCTBEHHOI'O MBILIUICHUS YYalIUXCS HA4aJbHBIX KIJIACCOB.
Coaepxxanue y4yeOHOro mMarepuajia
1. | Pacnionoxxenue MPSMBIX u MJIOCKOCTEM B MPOCTPAHCTBE.
[lepnieHAUKYyIIpHOCT, U NAPAUIENBHOCTh NPSAMBIX M IJIOCKOCTEH. OK-01, OK-03, BLITOHEHITE
JlekapTOBbl KOOpPAMHATBI B IPOCTpPAaHCTBE. BEKTOpbl B IPOCTPaHCTBE. OK-04, OK-07 MIPaKTUYECKON paboThI
CrnokeHre W BBIYUTAHWE BEKTOPOB. YMHOXKCHHE BEKTOpa Ha YHCIIO.
Koopaunartsr BekTopa.
Conep:xaHue y4eOHOIro MarepuaJia
1. | [Ipu3ma (HakIOHHAs, IpsiMas, IpaBUIIbHAsA) U €€ aaeMeHThl. [lapamienenumnen.
CaoiicTBa mnpsiMoyronbHoro mnapamienenunena. Ky6. Ilupamuma u  eé OK-01, OK- BimoHeIe
aneMeHThl. [IpaBunbpHas mupamuia. v
— 04. OK-06 MPaKTUYECKOM paboThI
2. |[Inomans MOBEPXHOCTH MHOTOTPpaHHUKOB. [Ipocreiinine KOMOMHALMH OK 07 :

MHOTOTPaHHHUKOB. BEI4ncienne 31eMeHTOB pOoCTpaHCTBEHHBIX (huryp (pEodpa,

JyaroHaiu, yrisl). [IpaBuiibHbIe MHOTOTPaHHUKH.
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3.

Hununap, xkonyc, cpepa u map. OCHOBHBIE CBOMCTBA MPSIMOIO KPYTOBOTO
LWIMHAPA, MPSMOr0 KpyroBoro KOHyca.

IIpakTuyeckas padora

1. | IIpaktuueckoe 3ansTue Nel9 «M300pakeHue Ten BpallleHUs Ha IUIOCKOCTH. OK-01, OK- YCTHBIH ompoc,
[IpencraBienne 00 yceu€HHOM KOHYCE) 04, OK-06, TECTUPOBAHUE

2. | IIpaktuueckoe 3ausatue Ne20 «CeueHus KoHyca (mapajieabHOe OCHOBAHUIO U OK-07 BblnoanHHe
MpoXojsliee dYepe3 BEpIIMHY), CEUeHUs MWIMHApa (MapajulesibHO | MPAaKTHYECKON pabOTEI
MEePIEHANKYJIIIPHO OCH), CEYEHMX 1Iapa. Pa3BépTka HUIMHIpA U KOHYyCa»

Conep:xaHue y4eOHOT0 MaTepuasia OK-01, OK-

1. | O6bem npsimoyroapHOro mapasuienenunena. O0vem kyba. O0BeMbl MPSIMOit 04, OK-06, BhIIONHCHME
npu3Mel U nuinHApa. O0beMbl nupamMuabl 1 KoHyca. O0beM 1mapa OK-07 IPaKTHYECKOi PaGOTHI

IIpodeccnoHaNbHO-0PUEHTHPOBAHHOE  CO/lep:KaHMe (coAep:KaHMe

TMPUKJIAJTHOTO MO/TYJIs1)

1. | [TonsiTHE O CUMMETPHH B MPOCTPAHCTBE (LIEHTpaJibHAsS, OCEeBasi, 3epKajIbHas). OK-01, OK-

— 04. OK-06 Pewenne npumepos

2. | O6001IeHre TPeICTaBICHUH O TPABIIIBHBIX MHOTOTpaHHHUKAX (TeTpa’ap, KyoO, ' ’
OKTa’p, OAEKAd AP, HKOCAIIP). OK-07.

3. | OcoberHOCTH (OPMUPOBAHUSI TPEICTABICHUH O CHUMMETPHUH Yy JeTei
HayaJIbHBIX KJIACCOB.

Coaepxxanue y4yeOHOro mMarepuasia OK-01, OK-

1. | O6beMbl U TUIONIAM MOBEPXHOCTH MHOTOTPAHHUKOB M TEJ BpPALICHUS. 04, OK-06, TecTupoBanue

OK-07

Coaepxxanue y4eOHOro marepuajia

1. | CoBMecTHbIE U HECOBMECTHBIE COOBITUSA. TeopemMbl 0 BEPOATHOCTH CyMMBbI OK-02, OK-03, YcTHBIN ompoc,
COOBITHIA. YCIOBHAS BEPOATHOCTh. 3aBHCHMBIC W HesaBucumble cobpitms. | OK-05 TCCTUPOBAHNC
TeopeMsl 0 BEpOATHOCTH MTPOU3BENCHUS COOBITHH. - BHHOHH?HH%

paKkTU4YECKOM paboThI

IIpodeccnonaIbLHO-OPHEHTHPOBAHHOE coaep:xanmne (coaep:KaHue

NPHUKJIAJTHOT0 MOAYJIs1) Beinonnenue

1. | OTHOCHTENbHAS YAaCTOTa COOBITHS, CBOMCTBO €€ YCTOMYMBOCTH. OK-02, OK-03, MIPaKTUIECKON pabOTHI

2. | CratucTtudeckoe ompeseieHne BeposSTHOCTH. OIEeHKa BEPOSTHOCTH COOBITHSL OK-05
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3.

Maremarndeckas I'PaMOTHOCTb COCTABJICHHUA CTAaTUCTUYECKON OTUYETHOCTU
YUUTEIA HAa4YaJIbHBIX KJIACCOB.

Conep:xaHue y4eOHOIro MarTepuajia

1. | Buns! cnyyaitabix BenuunH. Onpe/iesienne TUCKPETHON CIydaifHOW BEeJTMUMHBI.
3aKkoH pachpeaeneHuss AUCKPETHON ciydyaiiHoW BenwuuHbl. Ee uumcnoBeie| OK-02, OK-03, YcTHBIM ompoc,
XapaKTEePUCTHUKU. OK-05 TECTUPOBAaHUE
2. | CobOpiTHE, BEpOATHOCTH COObITUA. CI0KEHNE U YMHOKEHUE BEPOSITHOCTEH. Beimonnenne
. MPaKTHYECKON paboThI
JuckpeTHas ciiyyaiiHasi BeTMYHMHA.
IIpakTHyeckas padora OK-02, OK-03,
OK-05 Brinosmenue
1. |llpaktryeckoe 3amstue No2l «llepBuuHas 00paOoTKa CTaTUCTUYECKUX

JaHHBIX»

MIPaKTUYECKON paboThI
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3.  ®OHJ OLEHOYHBIX CPEJICTB JUIsi TEKYLIEIO KOHTPOJIS U
MPOMEKYTOYHOI ATTECTALIMM

3.1. ®opMbI H METOAbI OLIEHUBAHUS
q)OpMBI TCKYLICTO KOHTPOJIA 11O JUCUUIINHE:

— yCTHBIM ompoc (PpOoHTATBHBINA, HHIUBUIYAIbHBIH, KOMOWHUPOBAHHBIN);

— TecTUpoBaHME (TMMCBMEHHOE WM KOMIBIOTEPHOE);

— TMHUCbMEHHasi MpoBepka (OTBETHl Ha BOIPOCHI, pEIICHHE 3a7ady M IPUMEPOB,
COCTaBJICHHE TE3HMCOB, pedepaToB, BHIIOIHEHHE CXEM, BBIIOJHEHUE 33aJaHUN U CaMOCTOSTEIbHOU
paboTHI 1 1p.);

— TpakTUYecKas NpoBepka (MpU NPOBEICHHH NPAKTUYECKHX M JIab0paToOpHBIX
3aHATUH);

— CaMOKOHTPOJIb U B3aUMOIIPOBEPKA.

Bo3Moxubl u gapyrue (GopMbl TEKyIIEro KOHTPOJS YCIIEBAa€MOCTH, B TOM YHCIIE
HMHHOBAIIMOHHBIC HA OCHOBC I/IH(l)OpMaIII/IOHHO-KOMMYHI/IKaIII/IOHHBIX TEXHOJIOTHUH.

Hpenoz{aBaTeJH, Ha OJHOM y‘le6HOM 3aHATUHU MOXKET HUCIIOJIb30BaTh OJJHY WUJIM HECKOJIBKO
($hopM TEeKyIIero KOHTPOJIS.

[IpomexxyTouHast  arrecTanusi  OLEHUBAaeT  pe3yJbTaTbl  y4eOHOH  J1eATeIbHOCTHU
00yJaronuxcs 3a ceMecTp (MoIyroane).

OcHOBHBIMU (OpMaMH IPOMEXYTOYHOH aTTeCTalMU SIBIISIOTCS:

— DK3aM€H

3.2. ®oHJ OLEHOYHBIX CPEACTB IJISl TEKYLIero KOHTPOJIA
3adanue 071 yCHHO20 ONPOCA NO Memam

1. Ilepeuncnute BUIBl ypaBHEHUIT?

2. OObBsicHUTE, KaK pellaTh KBaJApaTHbIE YPAaBHEHUS METOJOM BbIACIEHUS IOJIHOTO
kBajpara. [Ipusenure npumep.

3. Chopmynupyiite Teopemy Iludaropa?

4. Kak paccunrars npoueHt ot unucina? Ilpusenure npumep, riae Heooxonumo Haiitu 15%
ot 200.

5. Kak pemmts cucteMy JMHEHHBIX ypaBHEHHH rpaduueckuM metopom? Omuimre npouecc
U TIPUBEIUTE MIPUMED.

6. Yro takoe GpyHKImsA? OOBSCHUTE PA3HUILY MEXAY JIMHEMHOW M KBaJApaTUIHON (QyHKIMEH.

7. HazoBUTE OCHOBHBIE TPUTOHOMETpHYECKHE (GYHKIIUU U OOBICHUTE, KAK OHHU CBSI3aHBI C
IPSIMOYTOJIbHBIM TPEYTOJIbHUKOM.

8. Kak BbIYMcnuTh IuIomanp kpyra u o0sém nunuuapa? [puseaure Gpopmyssl u npumep
pacuéra.

9. Urto Ttakoe HepaBeHCTBO? OOBACHUTE, KaK pemniaTh JTUHEHHBIE HEPABEHCTBA C OTHOU
IIEPEMEHHOU.

10. Kakumu MeTomaMu MOKHO PEIINTh JOrapu(pMudeckue ypaBHEHUs?

11. O6BsicHUTE, UTO TAaKOE ONpEAENEHHbIM MHTErpal U Kak ero BeluuciauThb. llpuBeaure
puUMep.

12. Yro taxkoe mpousBogHas ¢yHKiuu? Kak HaliTH MpOM3BOAHYIO NMPOCTOH (YHKIUH,
Hampumep, f(x) = x> + 3x?

16



IpakTuyeckne padoThHI
[IpakTtuueckoe 3austue Nel. «/leficTBus co cTeneHsIMu, GOpMYJITbl COKPAIIEHHOTO YMHOXEHUS»
[TpakTnueckoe 3ansTue No2. «BwrauciieHus W npeoOpa3oBaHUs. YpaBHEHHUS U HEPaBEHCTBA.
I'eomerpusa Ha IOCKOCTI

[Tpaktuueckoe 3ansitue Ne3. «DyHkuu Y = VX ux ceoiictsa u rpaduKm»

IIpaktuueckoe 3anstue Ned, «MeToabl pellieHrds HPPALMOHAIBHBIX YPaBHEHUI»

IIpakTuueckoe 3anstue Ne5. «PemieHne nokasaTesbHbIX HEPABEHCTB.)»

[IpakTryeckoe 3aHATHE Ne6.  «Pemenue JorapupMHUUECKIX HEPABEHCTBY
IIpakTuueckoe 3anstue Ne7. «PemieHne npocTeHnX ypaBHEHUD)

[TpakTrueckoe 3ansaTre Ne8. «I[IpeoOpazoBaHne TpaUKOB TPUTOHOMETPHUECKUX (PYHKIIHI
[Ipaktuueckoe 3ausitue Ne9. «OOpaTHbIE TPUTOHOMETPUUYECKUE PYHKIIUN»

[Mpaktuueckoe 3anstue Nel(Q. «IIpocTeiiime TpUroHoMeTpUYECKUE HEPABEHCTBAY

IIpakTuueckoe 3anstue Nel 1. «IIpocreiilive TPUroHOMETpUUYECKHE HEPABEHCTBAY

IIpakTuueckoe 3ansaTue Nel2. « AITOpUTM peLIEHUs] HEPABEHCTB METOI0M UHTEPBAJIOB)
IIpakTuueckoe 3ansatue Nel3 «3amaun Ha MAKCUMYM U MUHUMYM»

[IpaxkTuueckoe 3anstue Nel4 «Anroputm uccieaoBaHusi GyHKIIMHA U TIOCTPOCHUs ee rpaduka ¢
MIOMOUIBIO TPOU3BOAHOI

[Tpaktuueckoe 3ansatre NelS. «I[locTpoeHue rpaduKoB (YHKIIHI»

[Ipaktuueckoe 3ansitue Nel6. «Pemenue 3amau Ha CBA3b NEpBOOOpPA3HONW U €€ IPOU3BOIAHOM,
BBIYHCIICHHE NIEPBOOOPa3HOM I TaHHON (PyHKIIMU

[Ipaktuueckoe 3anstue Nel7. «Peumenue 3agau Ha NpUMEHEHUE UHTETrpajia jis BBIUUCICHUS
(bu3MUeCcKUX BEIUYMH U IUIOMIaAe»

IIpaktuueckoe 3anatue Nel8. «IIpocteiime 3amaum B KOOpAMHATAXY

IIpaktuueckoe 3anstue Nel9. «M3o00paxeHue Ten BpameHus Ha miockoctH. [IpencraBienue o6
YCEYEHHOM KOHYCEe»

[TpakTuueckoe 3anaTue Ne2(. «Ceyenus koHyca (mapauieibHOe OCHOBAHHUIO U MTPOXOISIIIEee yepe3
BEpUIMHY), CEUYEHHUs IWIMHApPa (mapauieJIbHO M TEPIEHIUKYJISIPHO OCH), CEYEeHHSIX IIapa.
Pa3BépTka HMIMHAPA U KOHYCa»

[Ipaktuueckoe 3anstue Ne2l. «llepBuyHas 00pabOTKa CTATUCTUYECKUX JAHHBIX)»

17



ISR

10.

11.

12.

IlpumepHble 3a1aHUs MJIS CAMOCTOATELHON MPOpPadoTKH

PaccuuTaiiTe cCTOMMOCTB CTPOUTENHFHOTO MaTepHalla, €CIIM €ro IepBOHAYaIbHas IIeHa coctaniser 10
000 pyGuei, a Ha Hero npenocTaBieHa ckuaka 15%.

B mpoexre 3manus npeaycMoTpeHo yBenudeHue Orokera Ha 20%. Eciin nepBoHavaibHbIN OFOKET
cocraBui 1 500 000 py6uieii, kakoBa HOBasi cymma Orojpkera?

BeruucnuTe miomnaaes U nepuMeTp TpeyroibHUKa ¢ ocHoBaHUsAMH 10 cM 1 BeIcOTOM 8 M.
HaitnuTe o0beM WIIMHAPA C paycoOM OCHOBaHUS 5 ¢cM 1 BbicoTOM 12 cM.

Pemmure nunetinoe ypasuenue: 3X + 5 = 20. Kakoe 3HaYeHHE X COOTBETCTBYET ATOMY YPaBHCHHIO?
Pemure cucremy ypaBHeHUI:

2x+3y =12

x-y=1

Hcnonb3yst TpuroHoMmeTpuieckue (QyHKIHMH, HAaWAWTE BBICOTY 3JaHHS, €CIH PAaCCTOSHUE OT
HaOIIF0IaTeNst 10 OCHOBAHUS 3/JaHus cocTaBisieT S0 M, a yron nmogbema B3risiaa pase 30°.

Paccuwnraiite mrHY CTOPOHBI TPEYTOIBLHUKA, €CIIH U3BECTHHI JIBE€ CTOPOHBI (=7 cM, b= 10 cm) u
yron Mexay HaMA (o = 60°).

Cobepute naHHBIE O CTOMMOCTH Pa3IMYHBIX CTPOUTEIBHBIX MAaTepUaNloB (HarpuMep, KUPIHY,
LEMEHT, IEPEBO) B MOCTPONTe rpaduK M3MEHEHHH TICH 3a MOCIeIHUE TPU TO/1a.

PaccunTaiiTe cpeiHIO0 1IEHY 3a KBaAPAaTHBIN METp >KWJIOHN IUIOMIAAA HA OCHOBE JAHHBIX O LIEHAX B
HECKOJIbKHUX paiioHax ropoja.

[NocTpoiiTe MaTeMaTH4ECKyl0 MOJETb Ul pacdeTa KOJIMYeCTBa HEOOXOJMMBIX MaTepHaliOB IS
CTPOUTENLCTBA AOMA C 33/IaHHBIMH NTapaMeTpaMu (IUIOMIAAb, KOJTHYECTBO ITaXKeH).

HCHOHBByﬁTC IporpaMMHOC obecrnieucHue JJIA CO3JaHUA MOJCIIN 3JaHUA U pacdyeTa €ro rioniaau.

3.3. Kputepuu oueHuBaHust

Kpurepun oueHku 1Jisi TECTUPOBAHUS:

. «5» - 85-100% BepHBIX OTBETOB
. «4» - 69-84% BepHBIX OTBETOB
. «3» - 51-68% BepHBIX OTBETOB
. «2» - 50% u menee

Kpurepun oneHnBanus NPaKTHYECKO/1a00paTOPHOIl padoThI:

Onenka «5» CTaBUTCS, €CJIM Yy4YallUics BBINOJHAET pabOTy B IIOJHOM O0O0BEME C

coOnroieHueM He00X0JUMOM MOCIe10BaTENbHOCTH, BCE ATAlbl paOOThl IPOBOAUT B YCIOBUAX U
pexumax, o0ecreunBaronuX IOJIyYeHHE MPAaBWIBHBIX PE3yJIbTaTOB M BBIBOJOB, COOIONAET
TpeOoBaHUs NMPAaBUJI TEXHUKH O€30IIaCHOCTH, IPABUIBHO U AKKypaTHO BBINOJHSET BCE 3aINCH,
TaOIUIbl, PUCYHKH, YEPTEXKHU, IPAPUKH, IPABUIIBHO BBIITIOJIHIET aHAJIN3 IOTPELIHOCTEH.

OrneHka «4» CTaBUTCs, €CJIM BBITIOJIHCHBI BCC Tpe6OBaHI/I$I K OICHKC <<5», HO OBLIO JAOITYyHICHO

ABa-Tpu HEAOYCTA, HE Oolnee O,E[HOﬁ HGFPY60fI OIINOKU U OJHOI'O HEAOUYCTA

OHCHKa «3» CTaBHUTCA, €CIIN paGOTa BBIIIOJIHCHA HC IIOJTHOCTBIO, HO 00BbeM BBINOJHEHHOI ee

YaCTU IMO3BOJIACT MOJIYUYUTH HpaBHHBHBIﬁ PE3YJIbTAT U BBIBOA, WKW €CJIM B XOA€ IMPOBCACHUA OIbITA
1 U3MCPCHUA OBLITH A0NYIICHBI OIINOKH

OHCHKa «2» CTaBHUTCA, €CIIN pa60Ta BBITIIOJIHCHA HEC IIOJIHOCTBIO, UIN 00beM BBITTOJIHEHHOH

qaCTu pa60TBI HE€ TIO3BOJIACT CACIAaTh IMPAaBUJIIBHBLIX BBIBOJOB, WJIHN €CJIM OIIBITBI, U3MCPCHMNA,
BBIYMCIICHMUA, Ha6J'IIO,I[eHI/I}I MMPOU3BOAWIINCH HEIIPABUJIIBHO.
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Kpurtepun oueHkH pe3y/jbTaTOB BBINOJHEHHS
BHeayJMTOPHOH (CAMOCTOATEIbHOI) padoThI

PabGoTa BBIMOJHEHA IMOJTHOCTHIO, AEMOHCTPHUPYIOTCS TIIyOOKHE 3HAHHUS TEOPETHYECKOTO
Marepuaiga U yMeHUE UX MPUMEHSTh, OCIEOBATEIbHO U MIPAaBUIBHO BBHIMIOJIHEHBI BCE 33 aHMUS,
CIeJIaHbl BHIBOJIBL.

Ouenka «5» - «OTJIWYHO» BBICTABISETCS, €CIU paboTa BBHIMOJIHEHA IMOJHOCTHIO;
JEMOHCTPHUPYIOTCS T1yOOKHME 3HAHUS TEOPETHUYECKOr0 Marepualia U yMEHUE HUX IMPUMEHSTH;
noCJa€aA0BaTCIbHO, IMMPAaBHUJIbHO BBIIIOJIHCHBI BCC 3adaHUA; JEMOHCTPHUPYCTCA YMCHHUC 000CHOBAHHO
M3J1araTh CBOU MBICIIH, J1€7IaTh HEOOXOJUMBbIE BHIBOIBI.

Ouenka «4» - «XOpOILIO» BBICTABJsAETCS, e€cilu paboTa BBIMOJHEHA TMOJHOCTHIO;
JNEMOHCTPHUPYIOTCS T1yOOKHe 3HAaHUS TEOPETHUYECKOro MaTepHalia U yMEHHE UX NPUMEHSTH;
MOCJIEIOBATENIbHO, IMPAaBUIBHO BBIMOJHEHBI BCE 3aJaHUs; BO3MOXKHBI €JUHUYHBIC OIINOKH,
WCIIpaBJIsieMble CAMHUM CTYACHTOM IIOCIIE 3aMEeYaHHsl MPENoaaBaTesl; 1eMOHCTPUPYETCS YMEHUE
000CHOBAHHO HM3JIaraTh CBOM MBICJIH, JI€JaTh HEOOXOIUMBIE BHIBOIBI.

Onenka «3» - «yJdOBIETBOPUTEIIBHO» BBICTABIISIETCS, €CIU CTYIEHT JEMOHCTPUPYET
3aTPYIHEHUS C KOMIUIEKCHBIM BBIMOJHEHUEM palOOThl; HEMOJHOE TEOPEeTHUYECKOe 000CHOBAaHUE,
TpeOyroliee HAaBOAAIIMX BOMIPOCOB IIPENOJABATENs;, BBINOIHACT 3aJaHUS NPH IOJCKa3Ke
MIpenoaaBaTelsi; 3aTpyAHIETCS B ((OPMYIHPOBKE BHIBOIOB.

OueHka «2» - «HEYJOBJIETBOPHUTEIBHO» BBICTABIISIETCS, €CIM padoTa HE BHIMIOJHEHA WU
BBITNIOJIHCHA HCTIPABUJIbHO; JaHa HCIIPpABUJIbHAA OLICHKA Hp@I[J'IO)KCHHOfI cuTyanuu; OTCYyTCTBYECT
TeopeTH4YecKoe 0OOCHOBAHUE BBIITOJTHEHUS 3a1aHUM.

3.4. ®OoH OLEHOYHBIX CPEACTB VISl IPOMEKYTOYHOM aTTeCTALMH

TECTOBBIE 3AJAHUS
BapuanT Nel.
1. Vxaxure, kKakoe U3 UnCEN ABJIAETCS UPPALTHOHATBHBIM:
a) 4=
0) 0,5
B) V5

2. ®opmyna HeroTona-JIeiiOHMIIa HYKHA JJ1s1 HAXO0XKICHUS
a) ONpeeIeHHOr0 UHTEerpaa
0) HeoIpeAeIeHHOTO HHTErpaja
B) nuddepenimana

3. Pernte ypaBHEHHE: Ex” +4=0
4
a) s
6)1

B) HET JICWCTBUTENHHBIX KOpPHEH

4. PeIJ_II/ITe CHUCTCMY HCPABCHCTB!
5 —3<3x-7

9 —4x > 25
2 24
g 421
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5. YrpocTuTe BhIpaXkeHue: ol g oot o o g
a) 3 -20°
6)0
B) 207

6. Bepmunbl Tpeyronpanka ABC menst okpysxHOCTB ¢ ieHTpoMm O Ha Tpu nyru AB, BC u AC,
rpaayCcHbIE MEpPbl KOTOPBIX OTHOCATCA 7:5:6. HaiiguTe MEHbIINN yroy TPEyroJIbHUKA

a) 50°
6) 70°
B) 60°

7. ... — 93TO OTHOLIECHHE MPOTHUBOJICKAIIETO KaTeTa K MpHIeKaIleMy KaTeTy IpsIMOYToJIbHOTO

TPEYTroJIbHUKA.
a) CHHYC
0) KOCHHYC
B) TAHTEHC

8. Yopocturs BelpaxkeHue: sin a cos a tan a
a) SIL'I.2 (i)
0)sina
B) tan

9. ITycrs f'(X) = 5x +10. Torma ¢pyuxus f(X) umeer

a) MaKCUMYM B TOYKE X=2
0) MUHUMYM B TOYKE X=-2
B) MUHUMYM B TOYKE X=2

10. OnpenenenHblil HHTErpal — 3TO:

11. ConocTaBbTe KaX Iy TEOMETPUIECKYIO (PUTYPY C €€ Ha3BaHUEM:

3. [IpsmMoyronpHUK
4. Tapanmenorpamm

®@urypa HazBanue
1. TpeyronbHuK a) @urypa ¢ UeTHIpbMsA  PaBHBIMU
2. KBazgpar CTOPOHAMH.

6) durypa c TpeMs CTOpOHaAMHU.

B) Qurypa ¢  NOPOTUBONOJIOKHBIMU
CTOPOHAaMHU, KOTOPbIE€ PaBHbI U MapaJlJIeIbHBI.

r) @dwurypa ¢  NOPOTHBONOJIOKHBIMU
CTOPOHAMM,  KOTOpbIE  pPaBHBI, HO  HE
00513aTeNIbHO MapaslIe/IbHbI

12. pemmre nepaBencTBo: E(2x® +4x +10] = (x’ -
(-0 ;- 7]
a) ' ¢
6) -1l

B) [=em;- 7] L= 1) W3 +ed

4x +3)
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13. B mrare rapaxa uucnurcs 54 modepa. Haitaure xonmmuecTBO CBOOOIHBIX JTHEH, KOTOpPbHIC
MOXET WMeTh Kaxapli modep B Mecsan (30 muei), ecnmm exemHeBHO 25% aBTOMAIIUMH U3
nMeromuxcs 60 octaroTcs B rapaxke 1Jsl poPUIaKTUYECKOTO PEMOHTA:

a) 2 mHs

0) 3 nHs

B) 4 nmHs

14. Ongna nuaronanp mapaminenorpamma 20 cm, a ctoponsl 10 cM u 14 cm. Onpenenure apyryro
JaroHallb:

a) B3 cM
6) 12-Zcum
B) 10-2cm

15. Be1OepuTe Bce MpaBUIIbHBIC METOIbI PEIICHHS CHCTEM JIMHESHHBIX YPaBHEHHUIM:
a) MeTo 1moIcTAaHOBKH
0) MeTo cltoxkeHUs
B) Merton neneHust

16. YKa)uTe KOTMIECTBO KOPHEH ypaBHeHus: - 2 +3=0
a) HeT KOpHel
0)3
B) 4

17. CpaBuute muomaay KBajpara co CTOPOHOHN 6 CM U MPSIMOYTOJIBHUKA C JUIMHOW 8 CM M IIUPUHOU
4 cm.

a) Kagpar: 6> = 36

0) [IpsmoyronpHuk: 8 x 4 = 32

B) Her mpaBunpHOrO OTBETA

18. ComocraBbTe KaXXAYI0 MaTCMAaTHYCCKYHO OIICpalHIO C et OIMPECACIICHUCM

Onepanus Onpenenenue

1. Cnoxenue a) Onepanus HaxOX/JIEHUs Pa3HOCTU MEXY
2. Berunranue JIBYMS YHCJIAMHU.

3. YMHOXeHHE 0) Omnepanus HaXOXJACHUS CYMMBI JIBYX WU
4. Jlenenue Oouiee yncern.

B) Omepanysi HaXOXJICHHUS TPOU3BEICHUS
JIBYX WK OoJiee Juce.

r) Omepaiys HaXO0XICHUS KOJIMYECTBA,
KOTOpOE TOJIy4aeTcs IPHU pa3ejICHUH OJTHOTO
qKCIia Ha JIPYyroe.

19. CropoHsI nmapamienorpaMma, oopasyronue yroi 45°, papabiio-~2cm u 4 cm. Haiiiure MeHbIIy 10
JarOHaJb MapajieorpaMma:

a) SECM
6) 343 oum
B) E"-'HCM

21



20. Beibepure Bce MpaBUIIbHBIC CBOWCTBA YUCEN:
a) YerHoe 4mcCIO eauTCs Ha 2.
0) Heuetnoe uucio nmenurcs Ha 3.
B) [IpocToe unciao uMeeT poBHO JBa ACIUTEISL.

21. B tpeyronsauke ABC yroin A pasen 60°, yron B pasen 90°. Halinure yroin C.
Ortser:

Bapuant Ne2.

1. VkaxxuTe KOJIM4eCTBO KOPHEH YpaBHEHUSI: x- 2 +3=0
a)l
0) HeT KopHEeH

B) 3

2. CuHycC -3TO OTHOLIECHUE KaTeTa K TUIOTEHY3€ B MPSIMOYTOJIbHOM
TPEYroJIbHUKE.

3. Pemure ypaBHeHue:
a) 2

K| =

0)
B) 4

4. Yemy paBHO 3Ha4YeHHE MPOU3BOHON GyHKIHMH 3Y = 3X — 4X B TOUKE X=3
a) 108
6) 105
B) IPyro¥ OTBET
h - cosfi- 1

S. Ynpocrure: sinf)
1

a) sinfs
6)” sob

X
B) snp

o Btg
6. HaI/IILI/ITe YHCJIOBOC 3HAYCHUC BbIPAKCHUA: 4

a)211
6)-2
B) 3

7. BeluncIuTe 3HAUEHH TPUTOHOMETPUUYECKHX BhIpakeHuit: 25 800 )

a) 0,5
L

0) 2
.

B) I
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8. JlelicTBre HAXOKACHUS MPOU3BOAHON (DYHKIIMU HA3bIBACTCS
a) mudpepeHnupoBaHue
0) MOTEeHLUPOBAHUE
B) JorapuMupoBaHue

9. Croponsl TpeyroibpHuka 13 cm, 14 cm, 15 cm. Halinure HanOoapI1yI0 BBICOTY TPEYTOJIBHUKA:

a) 11,2 cm
0) 18 cm

12
122
B) licm

10. Beibepute npaBUIIbHOE YTBEpIKICHHE:
a) 3HaYeHHe npeena QyHKIUN He €IMHCTBEHHOE
0) MOCTOSIHHBIM MHOKHUTEIb HEJIb3sI BRBIHOCUTH 3a 3HAK Mpejena
B) TMOCTOSHHBII MHOXKUTEIIb MOYKHO BBIHOCHTH 3a 3HAK Tpejerna

11. Pemnte cuctemy ypaBHEHHIA:
Vx++y =5
x+y + 4Vxy = 37

a) (16; 9); (9; 16)

6) (1; 16); (16; 1)
B) (9;4); (4,9)

12. ConocraBbTe GUTyphI C UX CBOHCTBAMU:

durypsl CaoiicTBa
1. KBagpar a) Bce Toukm Ha TrpaHUIlE PaBHOMEPHO
2. ITpstMOyTrOIBHUK yAAJIeHbl OT LIEHTPA.
3. TpeyroiabHuK 6) Imeet Tpu CTOPOHBI U TPH yIJIA.
4. Kpyr B) Bce cTOpoHBI paBHBI M BCe yTIIbI IPSIMBIE.
r) [IpoTMBOMNOJIOKHBIE CTOPOHBI PaBHBI U
napaijiesIbHbI.

5 3

13. Pemute ypaBHeHHE: x-3 x- 3
a)3
6)0
B) R

14. TIpenen cyMMbI KOHEYHOTO Ynclia PyHKIHI paBeH

a) MPOU3BEICHUIO 3HAUCHUH MTPEIEIIOB KaXK10i (yHKIIMH B OTACIBHOCTH

0) cymMe npenenoB KaxJ 10 PyHKIMHU B OTAEIBHOCTH
B) CyMME 3HAYCHHU MPOU3BOIHBIX ITHX (YHKIUU

15. Haitaure npou3BoAHY 0 GYyHKIUH Y= SiN X
a)X + X cos X
0) sin X + cos X
B) COS X
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16. Karep npomren 15 kM o Te4eHUI0 peKku U 4 KM 10 03€py, 3aTpaTHB Ha Bech myTh 1 4. Haiinure
CKOPOCTB JIOAKH IO TEUCHHUIO PEKH, €CIU CKOPOCTh TEUCHUS PEeKH 4 KM/4:
a) 18 km/u
0) 16 xm/4
B) 20 km/9
x* 3x?
17. Beruucnure 3Ha4eHUE IPOU3BOJHON QyHKIIMM y = — ~ + 2X B TOYKE x0 =2
2 2
a) 10
0) 12
B) 6

18. BriOepure Bce mpaBUIbHBIE YTBEPKICHUS O KBaIPATHBIX YPaBHEHUSIX:
a) Y KBaJpaTHOTO ypaBHEHUS MOXKET OBITh 1B PA3IMYHBIX KOPHS.
0) Y kBagpaTHOTO YpaBHEHHUsI BCErJa €CTh XOTs Obl OJMH KOPEHb.
B) /IMCKpUMHHAHT KBaJIpaTHOTO YPaBHEHUs BCEINa IOJIOKUTEICH.

19. ConocraBbTe TEOPEMBI U3 IEPBOI KOJIOHKH € UX (OPMYIUPOBKAMH U3 BTOPOH KOJIOHKH.

DopMyIUPOBKH Teopemsbl
1) B nt060M TpeyrojibHHKE CyMMa yriioB paBHa 180°. a) Teopema
2) Ecniu nBe nipsiMble mapauieNbHbl, TO COOTBETCTBYIOIINE [Mudaropa
YTJIbI PaBHBI. 6) Teopema o
3) B npssMOyroibHOM TPEyroJibHUKE KBAIPAT THIIOTECHY3bI CyMMe YIJIOB
paBeH CyMMe KBaJpaTOB KaTETOB. TPEYroJIbHUKA
4) BHeuwHwWii yroyl TpeyroJibHHKa paBeH cyMme AByX | B) Teopema o
BHYTPEHHUX YTJIOB, HE CMEXHBIX C HUM. napaiesIbHbIX
MPSMBIX
r) Teopema o
BHEITHEM yTJIE
TPEYTrOJIbHUKA

20. BriGepure Bce MpaBUIbHbIE YTBEPKACHUS O TEOMETPUUYECKUX (PUTypax
a) [Tnomane kpyra Beraucisercs mno popmyine S = w r?
0) Bce kBaznpaThl ABISIIOTCA NPSIMOYTOJIbHUKAMM.
B) YTJIBI B IPSIMOYTOJIBHOM TPEYTOJIBHUKE paBHBI 45°, 45°, 90°.

21. Pemute ypaBHenue: 3X +5=20
Otser:
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13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

Bonpocel K 3k3amMeny
KakoBa ocHOBHas 1ies1b M3ydeHUs] MaTEMATHUKU B MPOGECCUOHATBHON NESTEIBHOCTH?
HazoBute Tpu OCHOBHBIE 3a]1aul MaTEMaTUKHU IPH IMOJATOTOBKE CIIELIMAIUCTOB.
[louemy 0OazoBbI€ 3HAHMS MATEMAaTUKU Ba)KHbI B IOBCEIHEBHOMN KHU3HU?

[IpuBenuTe mpuMepsl MaTEeMAaTHYSCKUX YMEHUM, HEOOXOIUMBIX B MPO(ECcCHOHATBHOMN
JESATEIbHOCTH.

KaxoBbl mpaBuiia COKEHUS U BBIYUTAHUSA TOJOKHUTEIBHBIX U OTPULIATENBHBIX Yhcen?
Beimonaute Beruucienue: (-5) + 8 - 3.

Kax mpousBoautcs yMHOXKEHHE M JelieHue OOBIKHOBEHHBIX Ipo0ei?

Haitnure pesynbrat: % X 7.

BanumnuTe GopMyITy COKpAIeHHOr0 yMHOKeHus 1i1s (a + b)? .

. Beruucnure: (32 - 22).
11.
12.

Uro Takoe MpocThie MPOLEHTHI U KaK OHU PACCUUTHIBAIOTCA?

Paccuuraiite mpocThie IPOLEHTHI: KAKOBA CyMMa 4Yepe3 3 rojia, eClii HayallbHas CyMMa COCTaBIISIET
1000 py6ueit, a mporeHTHast cTaBka 5% roJoBbIX?

B uem pazHuna Mex 1y IPOCTHIMH U CII0XKHBIMU ITPOLICHTAMH?
Kak paccunTbIBatoTCs CI0KHBIE MTPOIIEHTHI?
Pemmre nuneliHoe ypaBHeHue: 2X + 3 = 11.
HaiinuTe xopHH KBaipaTHOTO ypaBHEHUS: x> - 5X +6 =0
Pemute nHepaBeHncTBO: 3X -7 < 2.
Omnpenenure wiomanb TpeyrojibHUKa ¢ ocHoBanueM 10 cM U BBICOTOI 5 cM.
KakoBrI cBOIiCTBa MapasuiesIbHBIX IPSAMBIX Ha IFIOCKOCTH?
Uro Takoe KOpeHb N-0ii CTeTeH! U3 yucia?
Hatigute kopeHb TpeThelt creneHu us 27.
Kaxue ocHOBHBIE CBOMCTBA KOPHSI N-0i1 CTENIEHH BbI 3HaeTe?
[IpuBeaute npumep npeoOdpa30BaHUs UPPALNOHATBHOTO BEIPAXKECHHUSL.
Omnpenenure, 4To Takoe QYHKLUS U IPUBEIUTE IPUMED.
Kakue cBoiicTBa ()yHKINHU BBl MOXKETE HA3BATh?
Omnpenenure cTENEHb C JIIOOBIM PallMOHATIBHBIM ITOKa3aTeIeM.
[Mocrpoiite rpaduk cTeneHHON QYHKIUH y = X .
Uro Takoe paBHOCHIIbHBIC HPPAIMOHATIbHBIE yPaBHEHUS
Pemrte upparionagbHoe ypaBaenne: V(x +1) =3,
Omnpenenure Moka3aTelbHY0 QYHKIUIO U €€ CBOHCTBA.
Hatigure 3HadeHue moka3aTeibHOM QYHKIMM ITpH X = 2 1J1s1 GyHKIHU Y = 3%,
Pemure nokaszarensHoe ypaBHeHue: 25! = 16.
Kak M0oxHO pemmnTh oKazaTeabHbIE ypaBHEHUSI METOIOM YPaBHUBAHUsI IIOKa3aTenei?
UYro Takoe jorapudm gucia u Kak OH onpeaensercs?
3anumuTe OCHOBHBIE CBOWCTBA JIOTapU(MOB.
Hatigure nmorapudm: logx(8) .
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37. Pemmre morapudmuyeckoe ypasaenue: log(x) +log(2) =3.

38. KakoBbI OCHOBHBIE METO/IbI PELICHMSI JIOTrapU(PMHUUCCKUX YPABHEHHIA?

39. Pemmmre morapudmudeckoe HepaBeHCTBO: log(X) < 2.

40. B yem 3akirouaeTcs MpUMEHEHUE JTOTapu(MOB B pealibHOM KU3HU?

41. Ompenenute paAnaHHYIO MEPY yIJa.

42. KakoBbl onpe/ieieHus CHHyca, KOCHHYca, TAHTeHCa U KOTaHreHca?

43. OnumuTe 3HAKU TPUTOHOMETPHUESCKUX (DYHKIMI B Pa3HBIX YETBEPTSX.

44, 3anummmTe OJHO U3 OCHOBHBIX TPUTOHOMETPHUECKHUX TOKICCTB.

45. Pemmre ypaBHeHwue: sin?(x) + cos?(x) = 1.

46. Yro Takoe oOpaTHasi TPUTOHOMETpUYECKast (DYHKIIHSA?

47. Haiinure 3nauenue arcsin(0.5) .

48. Pemute ypaBHenue: CoS(X) = 0.5.

49. Kak pemarorcsi TPUroHOMETPUUYECKHE YPABHEHHUS, CBOASIINECS K KBaIPATHBIM?

50. Onpenenure MPOU3BOAHYIO PYHKITHH.

51. KakoBbl ocHOBHEIE ipaBuiIa AuddepenimpoBanms?

52. Haiiaure npousBoanyto ¢pynkimu f(X) = x2 + 3x -5

53. Uto Takoe HenpepbIBHAS (pyHKIHSA?

54. Kak cBsi3aHBI HEPEPBIBHOCTH U AU PepeHIIpyeMOCTh PYHKIINN B TOUKE?

55. Kak onpenenuTs Bo3pactaHue 1 yObIBaHHE (QYHKIIUH C TOMOIIBIO IPOU3BOJHOM?

56. OnumunTe anropruTM UcCIeI0BaHUs GYHKIIUN HA MOHOTOHHOCTb.

57. Kak cocraBisieTcss ypaBHEHHE KacaTelbHOU K rpaduKy QyHKIUH?

3.5. Kirroum Kk Tectam

Ne
eonpoca - Omeem

N
eéonpoca - Omeem

N
eéonpoca - Omeem

M
eéonpoca - Omeem

N
eéonpoca - Omeem

Bapuant Nel
1-6 2-a 3-8 4-0 5-6
6-a T1-6 8-¢ 9-6 10-mun unmeepana,
Komopblil
BLIYUCTACTCA HA
onpeoenénnom
unmepsaie u
pe3yIbmamom
KOMOPO20 A615eMmcs
KOHKDPEmHOe YUCio.
11- 12-¢ 13-¢ 14-6 15-a,6
11213
6|la|e| s
16-a 17-a 18- 19-¢ 20-a,6
12 4

26




1. B nrobom
mMpey2osbHUKe CyMma
scex yenos pasna 1800

2.
vpasnenue: ZA+2B+2C

3.
U36eCmHble 3HAUEHUSL:
600+900+2C=180¢;
1500+2C=180¢,
Haiioém «£C:2C=1800—

21-

Jano:
<A=600
«B=900
Hatmu: £C
Pewenue:

Cocmaesum

=1800,
Toocmaesum

1500=300.
Omeem: £C=30o.
Bapuanm No2
1-6 2- 3-B 4-8 5-a
MIPOTHBOJICKAIIETO
6-B 7-6 8-a 9-B 10-6
11-8 12- 13- 14-6 15-a
2|3
r| 6| a
16-8 17-8 18-a,0 19- 20-a,8
1]2 4
6|B|la|rT
21-
3x+5=20
3x=20-5
3x=15
x=15/3
X=5
OtBeT: x=5
4.1. KpaTkue oTBeThI K 3K3aMEHAMOHHBIM BOIPOCaM

1. OcHoBHasg 1edb M3YyYEHUS MaTeMaTHKU B MNPOPECCHOHATBHON NEATEIBHOCTH — 3TO
pa3BUTHE JIOTUYECKOTO MBILIIEHUS, YMEHUE aHAJIU3UPOBATh M peIlaTh 3aJayd, a TaKXKe
MPUMEHEHHE MAaTEeMaTHYECKUX METOAO0B JUIsl PEIICHUS MPAKTUYECKUX 33724 B PA3IUYHBIX
obmacTsx.

2. Tpu ocHOBHBIEC 33JJaul MaTEMAaTHKH TPHU MOATOTOBKE CIELUAIHCTOB:

e  @DOpMHUPOBAHUE AHAIUTUYECKOTO U KPUTHUUYECKOI'O MBILUICHUS.

e OcBoecHHME METOJIOB KOJMUYECTBEHHOI'O aHAIM3a M MOJEIMPOBAHHUS.

e Pa3BuTue HaBBHIKOB pEUIEHHUs NPUKIAAHBIX 3aJad C MCIOJb30BaHUEM
MaTeMaTUYEeCKUX MOJIETIEH.

3. Tlouemy Ga30BbIC 3HAHHSI MATEMATHKH Ba)KHBI B TIOBCEAHEBHOM ®U3HU? — OHH MOMOTAIOT
NPUHUMATh 00OCHOBAHHBIC PEIICHUS, UIAHUPOBATh OIO/KET, aHAJIM3HPOBATH HH(POPMALIUIO U
pelarh NpakTUYECKHUE 3a1auH.

4. Tlpumepbl MaTeMaTHYECKUX YMEHUI, HEOOXOAUMBIX B MPO(ECCUOHATBHON NESTETbHOCTH:
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10.
11.

12.

13.

14.

15.

e VYwmenue paboTaTh C rpaUKaMu U TUarpaMMaMH.
e [lpumeHeHHe CTATUCTHYECKHX METOJOB Ul aHAIN3A JTAHHBIX.
e Pemienne ypaBHeHHH W HEPaBEHCTB JUIS ONTHMHU3ALUH TPOIECCOB.
[IpaBuia cioXeHUs] U BBIYUTAHHS MOJOXKHUTEIBHBIX U OTPULATEIBHBIX YUCEN:
e [Ipu CclIOKEHUU JBYX YHCEN C OJUHAKOBBIMH 3HAKaMU PE3yJIbTAaT OYJIET C TEM Ke
3HAKOM, a IMPHU CIOKEHHH C Pa3HBIMU 3HAKaMU — OepeTcst 3HaK OOJIBIIETO MO
MOMYJIIO YnCIIa.
e [lpu BHIUNTAHUU YKCIIO YMEHBIIIACTCS HA 3HAYCHUE BTOPOTO yucia: & - b =a + (-
b).
Boruucnenue: (-5)+8-3=-5+8-3=3-3=0.
YMHOXEHUE U JIelIeHHe OOBIKHOBEHHBIX JPOOCH:
e VYwmuoxenue: a/b x ¢/d = (a x c)/(b x d).
e Jlenenwme: a/b +c/d = a/b x d/c = (a x d)/(b x c).
Pesynprar: % x %5 = (3 x 2)/(4 x 3) =6/12 = Y.
dopmyiia cokpalieHHOro yMHoKeHus st (a2 + b)?: (a+ b)* = a? + 2ab + b2
Boeruucienue: (32-22)=(9-4) =5.
[IpocTbie MPOLEHTHI — 3TO MPOLEHTHI, KOTOPbIE HAYUCISIOTCS TOJBKO HA MEPBOHAYAIBHYIO
cymmy (ocHoBy). OHu paccumuthiBatoTcs no ¢gopmyne: P = So - r - t, rne P — cymma
MIPOILIEHTOB, So — MEepBOHAaYaIbHAs CyMMa, I — IMPOIIEHTHAs CTaBKa, t — BpeMs.
Pacuer npocThIX IPOLICHTOB:
P =1000 - 0.05 - 3 =150.
Cymma uepes 3 roaa: 1000 + 150 = 1150 py6uiei.
Pa3nuia Mex1y mpoCThIMU U CIIOKHBIMH IpoLieHTaMu: [IpocThie MPOIICHTHI HAYUCIISIOTCS
TOJIBKO Ha MIEPBOHAYAIIbHYIO CYMMY, a CJIOKHBIE IIPOIIEHThl — Ha CyMMY, YBEJIMUEHHYIO Ha
paHee HaYUCIICHHBIE MPOLEHTHI.
Pacuer cnoxHbpIX nponeHToB: CII0XKHBIE TPOLIEHTH! PACCUUTHIBAIOTCS O Gopmyrie: S = So(l
+ 1), TAe S — uTOTrOBas CymMMa, So — MEpBOHAYaIbHAs CyMMa, [ — MPOIIEHTHAs CTaBKa, t
— BpeMmsl.
Pemenue TMHEHHOTO ypaBHEHHS:
2x+3=11
2x=11-3
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16.

17.

18.

19.

20.

21.
22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

2x=8
X=4.
Kopnu kBagpaTHOrO ypaBHEHUS:
x?-5x+6=0
x-2)(x-3)=0
Kopam: X =2 u X = 3.
Pemenue HepaBeHCTBa:
3X-7<2
3x<9
X<3.
IInomane TpeyroisHUKA:
ITmomans S = 2 X ocHOBaHHeE X BeIcoTa = Y2 x 10 x 5 =25 cm?.
CpoiicTBa napasienbHbIX Npsmbix: [lapaiienbHble npsiMble HE MEPECEKAIOTCS U UMEIOT
OJIMHAKOBBIN HAKJIOH (YTJI0BOM KO3 (PHUIIUESHT).
Kopens Nn-oii crenenu U3 ynciia — 3TO TaAKOE YHUCIIO, KOTOPOE IIPU BO3BEJEHUH B CTETIEHB N
JaeT JTaHHOE YHCJIO.
Kopens TpeTbeit crenenu u3 27: 3\/(27) =3
OCHOBHBIE CBOICTBA KOPHS N-01 CTEIIEHU:
nV(a) - nV(b) = nV(ab)
(b} = (nV(a))/(nV(b)
(nV(a))" = a.
ITpumep npeoOpa3oBaHys HPPALIMOHATIBHOTIO BBIPAKEHHUS:
Ipeobpasosanue: V(a?) = |a].
Onpenenenne pyHkiun: OyHKIHUSI — 3TO COOTBETCTBHE MEXAY ABYMsI MHOKECTBAMU, TIPU
KOTOPOM Ka)KJIOMY DJIEMEHTY IMEPBOTO MHOXKECTBAa COOTBETCTBYET POBHO OJWH DJIEMEHT
BTOpOTo MHOXecTBa. [Ipumep: f(x) = x>
CaoiicTBa (yHKIHMH:
e OaHO3HAYHOCTH (KaXIOMY X COOTBETCTBYET TOJIBKO OIHO Y).
e HenpepslBHOCTh ((YHKIUS HE UMEET Pa3pHIBOB).
e MOHOTOHHOCTH (BO3pacTaHWe WM YyObIBaHHE).
CrerneHs ¢ JT100BIM paliMoOHATBHBIM NOKa3aTeseM: Eciu a > 0, To a™(m/n) = n\/(am), rae mu
N — 1eble Yncna.
I'paduxk crenennoi GpyHkuu y = x*: 3T0 KpuBasi, NpOXOAIasl Yepe3 Hayajao KOOpAUHAT,
CHUMMETpUYHas OTHOCUTEIBHO Hayajaa KOOpAUHAT.
PaBHOCHIIBHBIE HppAITHOHATBHBIE YPABHEHUS — 3TO YPAaBHEHUS, HMEIOIINE OJMHAKOBBIE
KOpHHU.
Pemenne nppanmoHamIbHOTO YpaBHEHHS:

V(x+1)=3
KBagpar obenx cropon: X +1=9
X = 8.

Onpenenenne nokasarenbHeld GyHKIMK u €€ cBoiicTBa: [lokazarenvHass QyHKIHS WMeeT
Buay = a*, rae a > 0, a # 1. CBoiicTBa: Bcernia moJIOKUTEIbHAa, MOHOTOHHA B 3aBHCUMOCTH
OT a.

3HaveHUE MOKA3ATENHHON PYHKIHUH TP X = 2 11 QyHKIUH Y = 3%

y=32=09.

Pemienne nokasaTenbHOr0 ypaBHEHUS:

21 =16

[TepenuceiBaem kak: 16 =24

[Tonyuaem: X + 1 = 4, cnemoBareibHO, X = 3.

Merton ypaBHUBaHUS NoKazatenen: [ pemenns ypaBHEeHU TPUPABHUBAIOT OCHOBAHUS
MOKa3aTesIedl U pelarT MOJIyYEHHOE ypaBHEHHE.

Jlorapu¢m yncia — 3TO CTENEeHb, B KOTOPYIO HY>XHO BO3BECTH OCHOBaHHUE Jjorapupma,
YTOOBI MOJYYUTh JaHHOE uKciio. Onpenensercs Kak: eciau b¥ = X, To y = logg(X).
OcHOBHBIE CBOWCTBA JOTapU(PMOB:
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*  logg(mn) = logs(m) + logs(n)
»  logy(m/n) = logs(m) - logy(n)
o logy(m*) =k - logy(m)
36. Jlorapudm:
log2(8) = log2(2%) = 3.
37. Pemrenue iorapuMuUIecKoro ypaBHEHHUS:
log(x) + log(2) =3
[TpuMeHsieM CBOMCTBO JIOTapu(PMOB:
log(2x) = 3 =>2x = 10% => x=500.
38. MeTompl penieHus JorapuMUICCKHX YPAaBHEHUN:
[IpumeneHue CBOMCTB JIorapu(MoB JIJIsl YIIPOLISHHUS.
[TepeBo B 9KCIIOHEHIHATIBHYIO (OPMY.
39. Pemrenue siorapuMudeckoro HepaBeHCTBA:
log(x) <2
9T0 03HAYaeT, 9To X < €2,
40. [Ipumenenue norapuMoB B peaabHOMN >KU3HH:
B ¢uHaHCOBBIX pacuerax (Hampumep, IS pacyeTa CJI0KHBIX MPOIEHTOB).
B Hayke ais u3MepeHus MHTEHCUBHOCTH 3BYKa (el Oebl).
41. Panuannas mepa yria: OauH pajauaH paBeH yrily, IpH KOTOPOM JIJIMHA TyTH OKPYKHOCTH
paBHA paguyCy OKpPY>KHOCTH.
42. OnpeneneHus cUHyca, KOCUHYCa, TAHT€HCA M KOTaHI'€HCA:
e Cunyc (Sin) — OTHOIICHHE TPOTUBOJICIKAIIETO KATETa K THIIOTCHY3E.
e Kocunyc (COS) — OTHOILICHUE MTPUIISKAIIETO KaTeTa K THIIOTEHY3e.
e Tanrenc (tan) — oTHOIICHHE CHHYCA K KOCHHYCY.
e Kotanrenc (cotan) — oOpaTHOE TaHT'CHCY.
43. 3HaKM TPUTOHOMETPUYECKUX (PYHKIUI B Pa3HBIX YETBEPTX:
e | yeTBepTh: BCe PYHKIINU NOJTOKUTETIBHBI.
e |l yeTBepTh: CHHYC TOJOXKUTENIEH, KOCHHYC OTPHIIATEIICH.
e |ll yeTBepTh: TAHTE€HC MOJOXKUTEIIEH.
e |V ueTBepTh: KOCHHYC MOJOKUTEJICH.
44. OHO U3 OCHOBHBIX TPUTOHOMETPHUUECKUX TOXKIECTB!
sin?(x) + cos*(x) = 1.
45. PemieHue ypaBHEHUsI: Y DPAaBHCHHE YK€ SIBJISICTCS TOXK/ISCTBOM:
sin?(x) + cos*(x) = 1.
46. O6paTHas TpUroHoMeTpuieckas QyHKIUs — 3TO (QYHKIIUS, KOTOpas BO3BpaAIaeT yroi Mo
M3BECTHOMY 3HAYEHUIO TPUTOHOMETPUUYECKOW PYHKIIUU.
47. 3nauenune arcsin(0.5):
arcsin(0.5) pasHo 7t/6 mu 30°.
48. Penienue ypaBHEHUS:
cos(x) =0.5 =>x=mx/3 +k * (2n), rae K — uenoe uuncno.
49. PenieHre TPUTOHOMETPUUYECKUX YPABHEHUM, CBOSIIUXCS K KBAJIPATHBIM:
Hcrnonb30BaTh TOXKAECTBA IS TpeoOpa3oBaHusl ypaBHEHHI B KBaIpaTHbIC.
50. ITpousBogHast PYHKIIMA — ITO Mpejaesl OTHOUICHUS U3MEHEHUsI QYyHKIMH K U3MEHEHHIO
MePEMEHHOM MPU CTPEMJICHHH 3TOT'0 H3MEHEHHSI K HYJIIO.
51. OcHoBHbIE TpaBUiIa JU(PPEpEeHIIMPOBAHUS:
e [IlpaBuno cymmsr: (f+g)' =f +¢'
e TlpaBuio npoussenenus: (fg)' = f'g + fg'
e [lIpaBuio yactHoro: (f/g)' = (f'g - fg')/g?
e Ipasuno nenu: (f(g(x)))" = £(9(x))g'(x)
52. Tlpoussoanas pyukuuu f(X) = x + 3X - 5:
f'(x) =2x + 3.
53. HenpepwiBHass ¢yHKIUS — 3TO0 (QYHKIHSA, KOTOpas HE HMMEET pa3phlBOB Ha CBOEM
OTIpeJIeJICHHOM MHTEpBaJe.
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54. CBsa3bp HempepbhIBHOCTU U U depeHnupyeMoctd (QyHKIUU B Touke: Ecam dyHkums
muddepeHnrpyeMa B TOYKe, TO OHA HETPEphIBHA B 3TOM TOYKE;, OJHAKO 0OpaTHOE HE BCer/ia
BEPHO.

55. Omnpepenenne Bo3pacTanus U yObIBaHUS (GYHKIIUH C TOMOIIBI0 pou3Boanoit: Eciu f'(X) >
0 ma mHTepBaie, GyHKIM Bo3pactaeT; eciu f'(X) < 0, pyHKIUsS yObIBaeT.

56. Anroput™m mccnenoBaHus GYHKIIMH HA MOHOTOHHOCTD:

e Haiiti npon3BoIHYIO (QYHKIIUH.
e Omnpenenuts Touku kputndeckue Touku (rae f'(X)=0 unu f'(X) He cymecTByer).
e lccnenoBarh 3HaK MPOU3BOJHON HAa MHTEpBAJaX MEXKIy KPUTHUECKUMH TOYKAMHU.

57. YpaBuenue kacatenpHoil k rpaduxy ¢ynkuuu: y — f(a) = f(a)(x — a), rne f(a) —

pou3BOIHAsT DYHKIIUU B TOUYKE a.

4.2. Kputepun OuUeHUBAHUS
KpuTtepun oneHku 3K3aMeHa/3a4eTa ¢ OLEHKOM

OneHka «5» - «OTJIMYHO» BBICTABIISIETCS OO0YYaOIIEMYCs, €CJIH JEeMOHCTPUPYIOTCS
BCECTOPOHHEE, CHCTEMAaTUYECKOE U TINIyOOKOe 3HAaHME Y4YEOHOIro IMPOrpaMMHOIO MaTepuaina,
CaMOCTOSITEJIbHO BBINOJHUBIIMM BCE NPEAyCMOTPEHHBIE IIporpaMMoi 3ajaHusi, IIyOOKO
YCBOUBIIMHA OCHOBHYIO U JIONOJIHUTEIBHYIO JUTEPATypy, PEKOMEHIOBAaHHYIO IIPOrpaMMOoii,
aKTUBHO palOTaBIIMH HAa MNPAKTUYECKUX, CEMUHApCKUX, J1a0OpaTOPHBIX  3aHATHSX,
pa30uparoIuiics B OCHOBHBIX Hay4HBIX KOHLENIUAX [0 W3y4aeMOW NUCLHUILUINHE, IPOSBUBIIUN
TBOPUYECKHE CIOCOOHOCTM U Hay4yHBIH IOAXOJ B NOHMMAaHMM W U3JOKEHUU Y4eOHOro
IIPOrPaMMHOI'0 MaTepuMa, OTBET OTJIHUYAeTCs OOrarcTBOM M TOYHOCTBIO MCIOJIb30BAaHHBIX
TEPMHUHOB, MaTe€pUaj U3J1aracTcs MoCIe10BaTEeIbHO U JIOTHYHO.

OneHka «4» - «XOpOLIO» BBICTABIAETCA OOydYaroIEMyCs, €CIH JEeMOHCTPUPYIOTCS
JOCTAaTOYHO IOJHOE 3HaHUE Y4eOHO-IPOrpaMMHOIO MaTepuaia, He AOIMyCKAaloluid B OTBETE
CYIIECTBEHHBIX HETOYHOCTEH, CaMOCTOSITEIbHO BBIINOJHMBIIMI BCE IIPEAYCMOTPEHHBIE
MIPOrpaMMOM 3a/aHusl, YCBOUBIIMN OCHOBHYIO JIUTEPATYypy, PEKOMEHJIOBAHHYIO MPOIPAMMOM,
aKTUBHO pabOTaBUIMI HA MPAKTUYECKHX, CEMUHAPCKUX, JA0OOPATOPHBIX 3aHATHUAX, MTOKa3aBIIHNMA
CHUCTEMAaTHUYECKHUIl XapakTep 3HaHUN MO0 JUCHUIUIMHE, JOCTATOYHBIM 1Js JaibHeilmel ydeOsl, a
TaK)X€ CIOCOOHOCTh K MX CAMOCTOSATEIBHOMY MOTOIHEHHIO.

Onenka «3» -  «yJOBJIETBOPUTENBHO»  BBICTABIsAETCS  OOydarolleMycsi, eclu
JNEMOHCTPHUPYIOTCSI 3HAHMS OCHOBHOTO y4eOHO-IpOrpaMMHOrO MaTrepuaita B 00bEMe,
HEoOX0oAMMOM /ISl JanbHelmel yueOsl U npeacroduiei padoTel mo npodeccun, He OTINYABIIUICS
AKTUBHOCTBIO HA NPAKTUYECKUX (CEMUHAPCKHUX) U JA0OPATOPHBIX 3aAHATHUSAX, CAMOCTOATEIBHO
BBIIIOJIHMBIINN OCHOBHBIE IPEJYCMOTPEHHbIE NPOrpaMMOMN 3aJlaHusl, OJHAKO JOITyCTHUBILHM
MOTPELIHOCTH MPU UX BBIMOJHEHUH M B OTBETE Ha HK3aMEHEe, HO 00J1a1atolnii He0OXOAUMBIMHU
3HAHUSIMHU JUIsI YCTpaHEHHUs IOJ PYKOBOJACTBOM IperojaBareiss HanboJiee CyIIeCTBEHHBIX
MIOTPEITHOCTEH.

Ounenka «2» - «HEYIOBIETBOPUTEIBHO»  BBICTABISIETCS  O0ydarolleMycs, €ClIH
O0OHapyKHMBaIOTCsI MpoOenbl B 3HAHUAX WJIM OTCYTCTBUE 3HAHUN 10 3HAYUTEIBHOM YacTH
OCHOBHOIO y4e0OHO- MPOTPpaMMHOIO0 MaTepuana, HE BBINOJIHUBIIEMY CaMOCTOSTEIbHO
MIpeayCMOTPEHHBIE MPOTPaMMOM OCHOBHBIE 3aJaHUs, JOIYCTUBIIEMY IPUHIUITHAIBHBIE OITHOKH
B BBINOJHEHWH TPEIyCMOTPEHHBIX MPOTrpaMMON 3aJaHHii, He OTpadoTaBIIEMy OCHOBHBIE
MpaKkTHYECKHe, CEMUHAPCKHUE, J1a00paTOPHBIE 3aHATHS, JOMYCKAIOIIEMY CYyIIECTBEHHBIE OITHOKN
IIPU OTBETE, U KOTOPBI HE MOXKET MIPOIOJKUTh 00yUYEHHE WU IPUCTYIIUTh K IPO(HECCUOHATBHON
NEeSATEIbHOCTU 0€3 AOMOTHUTENbHBIX 3aHATUN 10 COOTBETCTBYIOMIECH NUCIUILUIMHE.

Kpurepun oueHku 1Jisi TeCTUPOBAHUS:

e «5» - 85-100% BepHBIX OTBETOB
o «4» -69-84% BepHBIX OTBETOB
e «3»-51-68% BepHBIX OTBETOB
o «2»-50% u menee
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