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1. MACHOPT ®OHJA OLEHOYHbIX CPEJACTB

®onp oneHouHBIX cpencTB (POC) pa3paboran Ha ocHOBe DenepaabHOr0 TOCYIapCTBEHHOTO
o0Opa3oBaTenpbHOr0 CTaHaapTa cpeaHero mnpodeccuonambHoro obpazoanus (PIOC CIIO) mo
cnenuanbHocTH 49.02.01 Dusuueckas xynvmypa, yTBepxkaeHHoro llpukazom MuHNpocBeeHus
Poccun ot 11 HOosA6pst 2022 r. Ne 968 u B cooTBeTCTBHHM ¢ paboueit mporpammoit nuctuminasl COO
01.04 Mamemamuxa

OOC BKIIOYACT KOHTPOJIBHBIE MAaTepHajbl Il MPOBENEHHUS TEKYIIEro KOHTPOIS H
MPOMEXYTOUHOW arrecTanimid B (opMe dK3aMeHa, KOTOphIE ITO3BOJISIOT OIEHUTHh YPOBEHBb
JIOCTUKEHHUS, 3aIJITAHMPOBAHHBIX PE3YJbTAaTOB 00YyUEHHUS 10 yUeOHON AUCHIHUTUIHHE.

Texymmii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISIETCS C IEJIbIO PETYJIIPHOTO HAOIIOACHUS 32
XOJIOM TO3TAITHOTO OCBOEHUSI OO0YYalOUIMMHCS MaTepuaioM Y4eOHON TUCIUIUIMHBI, ONTUMU3AINU
ynpaBiieHHs 00pa30BaTeIbHON JEATEIHHOCTHIO OOYYalONIMXCs, CBOCBPEMEHHOW KOPPEKTHPOBKHU
MIEPCOHAIBHBIX 00Pa30BATEIBHBIX PE3yIbTATOB, 00yUYAIOMINXCS EIarOTHYECKUMHU CPEJICTBAMHU.

TexymieMy KOHTPOJIIO YCIIEBAEMOCTH HOJIEXKAT Bce 00yyaroImuecs, OCBauBaroue y4eOHyo
JUCLUILTUHY.

Texymuit KOHTPOJIb MPOBOIUTCS B Mpeenax y4eOHOro BpeMEeHH, OTBEICHHOTO HA M3YUYEHUE
JUCHMIUTUHBL TPAJUIUOHHBIMM U WHHOBAIIMOHHBIMU METOJIaMU C HMCIOJb30BAHHEM COBPEMEHHBIX
TEXHOJIOTHH.

PesynbraThl TeKymero KOHTPOJs yCIeBaeMOCTH OOydaloMUXCs B BUJIE OLEHKH B 0AJUIbHOM
BBIpKEHHUH («5», «4», «3», «2») 3aMHUCHIBAIOTCS B )KypHase y4eOHBIX 3aHATHIMA.

IIpomexxyTouHasi aTTecTamusi M0 y4eOHOW TUCIMIUIMHE TPOBOJUTCS C IENBIO OICHKH
YPOBHS OCBOEHHSI TEOPETUUECKHUX 3HAHUH, YMEHH, TPUOOPETEHHOTO MPAKTUYECKOTO OIbITA.

@opMBl M MEPHOAUYHOCTH MPOMEKYTOUHOW AaTTECTAIlMU IO JUCIHUIUIMHE OIPEIEIISIOTCS
y4eOHBIM TUTAHOM 00pa30BaTEIBHOMN MPOTPaMMBI: K3aMeH.

DK3aMeH MTPOBOIUTCS HETTOCPEICTBEHHO MOCIIE 3aBEPIICHUS] OCBOCHUS TUCIIMIUIMHBL, B CPOKH,
YCTaHOBJICHHbIE KaJICHIAPHBIM Y4€OHBIM rpaukomM. DK3aMeH MPOBOAUTCS B ACHB, OCBOOOKICHHBIN
OT ApYrux GopM yueOHOM Harpy3KH.

DK3aMEeHaIlMOHHBIE BOMPOCHl M 3aJaHMsl COCTABJISIIOTCS Ha OCHOBE pabodeil MmporpaMMbl
JTUCIIMIUTAHBL. DK3aMEHAIIMOHHBIE BOIPOCHI W 3aJaHMs TOJKHBI COOTBETCTBOBATH IMPOBEPSIEMBIM
pe3yabTatamM o0y4YeHHs M JOBOJISATCS J0 CBEACHUS OOYYaIOIIMXCS B TE€YCHUE MEPBBIX JIByX MECSIICB
OT Hayasia 00y4eHusl.

2. PE3VJIbTATBI OCBOEHHUS YUYEBHOM IUCHHUILIAHBI

COO 01.04 Mamemamuxka HatripaBjieH Ha GOPMUPOBAHUE OOIIUX KOMIIETCHIIUH.
OcBoenne yueOHOM JUCHUIUIMHBI JOJDKHO CHOCOOCTBOBaTh (POPMUPOBAHMIO OOIIMX
KOMITETEHIIHIA:

e OK 01. Beibupats cnocoObl pemieHusi 3aga4 NpopecCHOHANBHON AesITeTbHOCTH,
MPUMEHUTENBHO K PA3IMYHBIM KOHTEKCTAM.

e OK 02. Ucnonb3oBaTh COBPEMEHHBIE CPEACTBA IMOMCKA, aHAJIN3a U MUHTEPIIPETALUN
uHpopMaluu, W HMHPOPMALMOHHBIE TEXHOJOTHMH JUIS BBHIMOJHEHUS 3a7ad
npo¢eCCUOHANTBHON JeITENbHOCTH;

e OK 03. IlmanupoBaTh W peEaTH30BBIBATH COOCTBEHHOE NPOPECCHOHAIBHOE H
JUYHOCTHOE Pa3BUTHE, IPEIIPUHIMATENBCKYIO AEATEIBHOCTD B IPO(ECCHOHATBLHOM
chepe, HCHONB30BaTh 3HAaHUSA MO (UHAHCOBOM TPAMOTHOCTH B Pa3IMYHBIX
KU3HEHHBIX CUTYaIUIX;

e  OK04. DdpdexTuBHO B3aNMOICHCTBOBATh U padOTATh B KOJUICKTHBE M KOMAH/IC;,

e OK 05. OcymecTBisiTh YCTHYI0O U THCbMEHHYI0 KOMMYHHMKAIMIO Ha



rocyJapcTBeHHOM s3blke Poccuiickoit @Deneparuu ¢ ydeToM 0COOEHHOCTEH
COLIMAJIBHOIO U KYJIBTYPHOIO KOHTEKCTA;

OK 06. IIposBisaTh rpakxIaHCKO-MATPUOTHUYECKYIO MO3UILHI0, JEMOHCTPUPOBATH
OCO3HAHHOE TOBE/IEHUE Ha OCHOBE TPAJUIMOHHBIX OOIEUEIOBEUYECKUX LIEHHOCTEH,
B TOM YHUCJIE C Y4ETOM TapMOHHU3aLUU MEKHALMOHAIBHBIX M MEXPEIUTHO3HBIX
OTHOILIEHUH, IPUMEHATH CTAHAAPTHI AaHTUKOPPYILIMOHHOTO IOBE/ICHUS;

OK 07. CopneiicTBoBaTh COXpaHEHHUIO OKpY’KaloIEeH Cpeibl, pecypcocOepexeHuto,
NPUMEHATh 3HAHUS 00 WM3MEHEHHMHM KIUMara, MPUHIUINB  OepexIMBOTO
MIPOU3BOJICTBA, YIPPEKTUBHO JEHCTBOBATH B UPE3BHIYANHBIX CUTYALIUSX;

B pe3synbrare 0CBOEGHUS AUCHUILIMHBI OOYYaroLUiics JOIKEH
yMeTb:

INPUMEHITh MAaTeMaTU4eCKUe METObl Ul peLICHHUs NPo(ecCHOHAIBHBIX 3aJay;
pelaTh TEKCTOBBIC 3a/1auu;

BBIMIOJTHATH NPUOIMKCHHBIEC BBIUMCIICHHUS;

NPOBOAUTH  DJIEMEHTAPHYI0  CTATUCTHYECKYI0  00paboTKy uHpOpMamuu |
pe3yIbTaTOB UCCIIEOBAaHUMN, IPEJICTABIATH [10JyUYCHHbIE JaHHBIE TPapUUECKH.

MOHSITHE BEJIMYMHBI U €€ U3MEPEHHUS;

HCTOPHIO CO3JIaHMSI CUCTEM €TMHUI] BEIMYHUHBL;

STanbl Pa3BUTHUS MOHATUN HATYpaJbHOTO YMCIIA U HYJIS;

CHCTEMBI CUHCIICHHS;

MIOHSATHE TEKCTOBOM 3a7]auyl U IIpoliecca ee peleHus;

HCTOPHIO Pa3BUTHUS TEOMETPHH;

OCHOBHBIE CBOMCTBA N'€OMETPUYECKUX (UTyp Ha INIOCKOCTH U B IIPOCTPAHCTBE;
npaBuiIa MPUOIMKEHHBIX BBIYUCICHHIA;

METOJIbI MAaTEMATHYECKON CTaTUCTHKH.

OO01ue KoOMIeTEeHIMH:

Kon
KOMTIETEeH AN DopMyTHPOBKA KOMIIETEHIIHH 3HaHus, yMeHUsl
OK 01 BreiObupath  crmocoObl  pelieHus | YMeHus:

3ama4 po¢ecCHOHaIBHOM ® pacro3HaBaTh 3ajadyy W/WIKM  TpodiIeMy B
JEeSTeTbHOCTH, IPUMEHUTEIHHO K npodeCcCUOHATBEHOM W/ COLIMAIEHOM
Pa3IMYHBIM KOHTEKCTaM KOHTEKCTE;

®  AHAMW3UPOBATHh 33434y W/WIH TPOOIeMy W
BBIICIISATE €€ COCTaBHBIC YaCTH;

®  OINpEneNATH dTAIBI PEIICHUS 3a/1a4H;

®  BBIIBIATH U APPEKTHBHO UCKATh HH(OPMAIIHIO,
HEOOXOAWMYIO U peHICHUS 3aJadyd  ¥/¥iIu
pOOIIEMET;

®  COCTaBWTE IJIAH ICHCTBUS,

®  OmpenenuTh He0OXOIUMBIE PECYPCHI,

®  BJaNeTh AaKTyallbHBIMH MeToHamMHu paboTHl B
po¢eCCHOHATFHON B CMEXHBIX chepax;

®  peaNHM30BaTh COCTABIICHHBIN IDTAH;

®  OIEHUBATh pPE3YNbTaT M MOCICICTBHUS CBOUX
JIEHCTBUH (CaMOCTOSTEIIEHO WM C ITOMOIIBIO
HaCTaBHHKA)




3HaHusn:
®  aKTyaJbHbII npohecCHOHAIBHbIN u
COIMAJBHBIA KOHTEKCT, B KOTOPOM HPUXOIUTCS
paboTaTh M KHTh;
®  OCHOBHbIE UCTOYHHKU MH(OPMAIMH M PECYPCHI
JUId  pemieHWs  3ajady M [OpobiemM B

po¢eCCHOHATTEHOM n/vm COLMATBEHOM
KOHTEKCTE;
®  aNrOpUTMBI BBITIOJTHEHHS pabot B

podecCHOHANTBHON M CMEXHBIX 00J1acTsX;

e Mertombl paboOTBl B TPO(ECCHOHATBHOH U
CMEXHBIX cepax;
CTPYKTYpY IUIaHa JJIs pellieHus 3a/1ay;

®  [OPSIOK OLIEHKH DPE3yNbTaTOB PELIeHHs 3ajad
MpodeCcCHOHANBHOMN JIESITENEHOCTH

OK 02

Hcnonw3oBars COBpPEMEHHBIE

cpeacTtBa IIOUCKa,

aHajm3a H

HHTEpIIpeTannd WHPOPMAIMU |
nH(OpMaIMOHHbIE  TEXHOJOTHH

Ut BBITIOJTHEHUS
npoecCHOHANTBHOM
JEATETbHOCTH

3a1a4

Ymenus:
®  OmpeneNndTh 3a1a4H I TONCKa HHPOPMAIIHH;
®  OIpenemnsTh HE0O0XOUMBIC HCTOYHHUKH
“HpOPMAIHH;

IUIAHUPOBATH MPOLIECC IOUCKA,;
®  CTPYKTYpHPOBATH MOJIy4aeMyI0 HH(OPMAIIHIO;
BBLACJIATE Haubojee 3HAYMMOE B IIEpEYHE
uHhopmMauy;
®  OlEHMBaTh MPaKTUYECKYTO 3HAYMMOCTb
Pe3yJIbTaTOB [OKUCKA;
0(hOpPMIIATH Pe3yJIbTaThI IIOUCKA;

®  IIPUMEHATH cpencTBa MH(pOpPMALIMOHHBIX
TEXHOJIOTHH Ul pereHus: npodeccrnoHanbHbIX
3a1a4;

®  UCMOJNB30BaTh  COBPEMEHHOE  MPOrPAMMHOC
o0ecrieucHue

3HaHus:

®  HOMEHKJIAaTypa HH()OPMAIIMOHHBIX UCTOYHUKOB,
MIPUMEHSAEMbIX B podeCcCHOHANTBHON
JIEATETHHOCTH;

®  IpueMbl CTPYKTYPHPOBaHUS HH()OpPMAINY;
dopmar odopmiIeHHS pe3yJIbTaTOB IIOUCKA

uHhopmManuy;

® COBpEeMEHHBIC  CpeACTBa M YCTpoicTBa
UH(OpMaTH3ALUH;

® [OpSJIOK WX NPUMEHEHHUS M IPOrpaMMHOE
obecrieyeHue B npogeccrnoHaNbHOM
JeATEITbHOCTH




OK 03

HHaHI/IpOBaTB U pCan30BbIBATH
coOCTBEHHOE MPO(ECCHOHANBHOE

nu JIMYHOCTHOC pa3BUTHC,
MPeNPUHAMATENIBCKY IO
JeATEIIBHOCTh B
npoeccHOHaIBHOM coepe,
UCIIONB30BaTh 3HAHUS o
(MHAHCOBOH  TPaMOTHOCTH B
PazINYHBIX KHU3HEHHBIX
CUTYyaluax

Ymenus:
®  OmpeneisaTh aKTyaJIbHOCTh HOPMAaTHUBHO-
MIPaBOBOW TOKYMEHTALIWHU B MPOGECCHOHATHHOM
JIEATCIIBHOCTH;
®  TIPUMCHATDH COBPEMEHHYTO Hay4JHYIO

podeCCHOHANTBHYIO TEPMUHOJIOTHIO;

® onpenensATh M BBICTPaWBATh  TPACKTOPUU
po¢heCcCHOHATBHOTO pa3BUTHS u
camM000pa30BaHHUs;

L4 BBISABIISATH JOCTOHMHCTBA u
KOMMEPUYECKON HJIeH;

®  [pPEe3CHTOBATb HACH OTKPHITUS COOCTBEHHOTO

Jera B npo(heCcCHOHABHON IeITeIbHOCTH;

ohopMIISITH OM3HEC-TUIAH;

paccYuTHIBATH pasMepbl BBITLIAT o

MPOIIEHTHBIM CTABKaM KPEUTOBAHHS,

®  OmpeensTh HWHBECTUIIMOHHYIO
MPUBJICKATEIBHOCTh KOMMEPYECKHX UIeH B
pamMkax npodeccuoHaIbHOM eI TebHOCTH;

®  Tpe3eHTOBaTh OWM3HEC-HICIO;

®  OnpenensiTh HICTOYHUKU (DHHAHCHPOBAHUSI

HCIOCTAaTKN

3HaHun:
®  conep)KaHHE aKTyaJabHOI
IIPAaBOBOM JOKYMEHTALUY;
® COoBpeMEHHas Hay4dHas W TNpogeccuoHalbHAs
TEepMUHOJIOTHS;
®  BO3MOXHBIE TPAaeKTOPHH NPO(eccHOHAIEHOTO
Pa3BUTHS U CaMOOOPa30BaHIS,
®  OCHOBBI IPEANPUHUMATEIBCKON EATEIbHOCTH;
®  OCHOBBI ()MHAHCOBOM I'PAMOTHOCTH;
®  mpaBuia pa3paboTKu OWM3HEC-TIIIAHOB;
L4 MOPAAOK BBICTpaUBAHUA MPE3CHTALINH,
KpeIUTHbIE OAaHKOBCKHE ITPOJIYKTHI

HOpPMaTHBHO-

OK 04 D¢ddexkTnBHO B3aUMOICHCTBOBATE | YMeHUs:
U paboTaTh B KOJUICKTHBE WU ®  OpraHu3oBBIBATH  pabOTy  KOJUIGKTHBA U
KOMaH/Ie KOMaH/IbI;
®  B3aUMOJICIHCTBOBAThH c KOJUIETaMH,
PYKOBOJICTBOM, KITMCHTaMHI B xoje
podeCCHOHANIBHOMN JIESITENbHOCTH
3Hanusn:
®  [CHXOJOTHYECKHE  OCHOBBI  JCATEIbHOCTH
KOJUICKTHBA, TICHUXOJIOTHYECKHE OCOOEHHOCTH
JIMYHOCTH;
®  OCHOBBI IPOCKTHOM JICATEIEHOCTH
OK 05 Ocy1iecTBasITh YCTHYIO U | YMeHHUs:
MUCHMEHHYI0O KOMMYHHUKAIHIO Ha ®  TPaMOTHO U3Jaratb CBOM MBICTH W OQOPMIIATH
TOCYJTapCTBEHHOM SI3bIKE C yIETOM JIOKYMEHTHI 110 IPpo(pecCHOHATEHON TEMAaTHKE Ha
0COOCHHOCTEH COIMAIBHOTO H roCyIapCTBEHHOM SI3BIKE, TIPOSIBIISITD
KYJBTypHOT'O KOHTEKCTA. TOJIEPAHTHOCTh B Pa00YEM KOJIJICKTUBE
3Hanusn:
®  0COOEGHHOCTH COIIMAJIBHOTO U KyJIBTYPHOTO
KOHTEKCTa,
* qpaBwia  oQopMICHUS JOKYMEHTOB U
MOCTPOCHUS YCTHBIX COOOIICHUMN.
OK 06 [posBrsaTe TPaXIAHCKO- | YMeHHus:
TIATPHOTHIECKYTO TIO3HITHIO, ®  ONHCHIBATH 3HAYMMOCTB CBOCH CIICIHATBHOCTH




JICMOHCTPUPOBaTh  OCO3HaHHOE
HOBEJICHIE Ha OCHOBE
TPaJIMIMOHHBIX

0011IeueNIOBEYEeCKUX [IEHHOCTEH, B
TOM qucIe c y4eToM
rapMOHH3AINN

ME>KHAIIMOHATBHBIX u
MEKPEJIUTHO3HBIX ~ OTHOIICHWH,
MIPUMEHSTh CTaHIIAPTHI

AHTUKOPPYIMIHUOHHOI'O MMOBCACHUA

3HaHuS:
®  CYIIHOCTh TPaXIAHCKO-TIATPUOTHYCCKOM
MMO3UIMH, OOIIECUYEIOBEUECKHUX LIEHHOCTEHH;
®  3HAYMMOCThH MPO(HECCHOHATBLHON JNCSITEIBHOCTU
10 CIIEUATILHOCTH

OK 07

CopnelicTBOBaTh COXPaHECHUIO
OKpY>Karomen cpensl,
pecypcocOepexeHHIo, TPUMEHSTh
3HaHUA 00 WM3MEHEHWH KiInMara,
TIPUHIHITBI OepexINBOTO
TIPOM3BOACTBA, 3¢ dexTuBHO
JICCTBOBaTh B  YPE3BbIUANHBIX
CHUTYaIusIX

YMmenus:
®  coOmromaTh HOPMBI
0€30I1aCHOCTH;
®  OmpeneNiaTh HaIpaBICHUS PECypPCOCOCPEIKCHHS
B paMKax Mpo)eCCHOHAIBHOMN ACATEIBHOCTH 110
CIIEIUATBHOCTH

3KOJIOTHYCCKON

3nanus:
®  [paBWiIa JKOJOTMYECKOH O€30MacHOCTH MpHU
BEJICHUU MPO(HEeCCHOHATLHON ICATCILHOCTH;
®  OCHOBHBIC pECypChl, 3aJICHCTBOBaHHBIC B
poheCCHOHATBHOMN e TeIFHOCTH,
®  myTH oOecHeueHHs pecypcocOepeKeHuUs




C0O0.01.04 MATEMATHKA

Tekyuuii KOHTPOJIb IIpomexyrounas
Ne HauMeHoBaHue TeMbI OK yCIeBaeMOCTH aTTecTaIus
1 2 3 4 5
Coaepxxanue y4yeOHOro marepuaja ..
Ienb 1 3a1a4un MaTeMaTUKU IPU OCBOEHUH CIIEIIMATIbHOCTH.
1. | basoBele SHaHMA M YMEHHS MO MAaTeMAaTHKe B npodeccuoHaIbHOM U B OK-01, OK-02, Vermbiii onpoc,
IMOBCCTHCBHOU JACATCIIBHOCTH. OK-03, OK-04, TECTHPOBaHUE
2. | [eiicTBusl Haq MOJNOXKHTCIABHBIME M OTPUL@TCIBHBIMH  YHCIAMH, C | QK-05, OK-06 OK3aMeH
OOBIKHOBEHHBIMU M JIECATHYHBIMHU JPOOSIMHU.
3. | HeiictBud cO cTeneHAMHU, (GOpPMysbl COKPAIIEHHOTO YMHOMKECHHUS.
IIpakTnyeckasi padora
1. | [Ipaktnyeckoe  3ansite  Nel.  «JleWicTBUsL cO  CTeNeHSAMH,  (OPMYJIBI OK-01, OK-02, BBITOIHEHHE
COKpAaIllCHHOr'0 YMHOKCHUA» OK-03, OK-04, MPAKTUYECKON
OK-05, OK-06 paboThI
Copep:xkaHue y4eOHOro MaTepuasa .
1. | [IpocThie POLIEHTHI, pa3HbIE CIIOCOOBI MX BBHIYUCICHUS OK-01. OK-02 YerHbli onpoc,
2. | Jluneiinple, KBajpaTHbIE, APOOHO-TMHEHHbIE YPABHEHHUS M HEPABEHCTBA. OK-03: OK-0 4” TBeCTI/IpOBaHI/Ie
3. | JIuneiinpie He . BITIOJTHEHHE
paneHETRe OK-05, OK-06 MPaKTUYECKON
paboThI
IIpodeccuonaabHO-OPUEHTUPOBAHHOE coJep:kaHue (coaep:KaHue
NPHUKJIATHOTO MOYJIsI) OK-01, OK-02, Boinonnenue
1. | IIpocTble U ClI0’KHBIE TPOLICHTHI. OK-03, OK-04, MPAaKTUYECKON
2. |IIporieHTHBIE BBIYMCIEHUS B JCSATEILHOCTH YUWTENS HAYAIbHBIX KIIACCOB. OK-05, OK-06 paboThI
IIpakTHyeckass padora
1. | [IpakTuueckoe 3austue No2. « Beraricnenus u npeodpa3zoBaHus. Y paBHEHUS U Brinonnenue
HEpaBeHCTBA. | eOMeTpus Ha TUIOCKOCTH» OK-01, OK-02, MPAKTUYECKON
OK-03, OK-04, paboThl
OK-05, OK-06
Coaep:xanue y4eOHOro marepuaja ..
1. | IlonsiTHE KOpHS N-0¥ CTENEHU U3 JAEHCTBUTENHHOTO yncia. CBOWCTBA KOpPHS n- BoInoHenue
Ol CTENEHM. MIPaKTHYECKOH paboThI
2. | IIpeoOpazoBanne WpparMOHAIBHBIX BBIPAKESHUH. OK-01, OK-02,




3. | Oynkmm ¥ = Vx UX CBOMCTBA U TpahuKu. OK-03, OK-05,
OK-07
IlpakTnyeckas pa6ora
2. | Ipaktuueckoe 3anstue Ne3. «Dynkiuu Y = Vx ux coiictea u rpapuxmy | OK-01, OK-02, Ycrablii onpoc,
OK-03, OK-05, TECTUPOBAHUE
OK-07
Copep:xaHue y4eOHOr0 MaTepmaja
1. | [ToHsiTHE CTENIEHU C JTFOOBIM pallMOHAIbHBIM MTOKA3aTENIEM. OK-01, OK-02, Brimonmenue
2. | Creniennblie (pyHKITNH, NX CBOMCTBA U rpaduKy. OK-03, OK-05, MPAKTUIECKON pabOTHI
3. | PaBHOCUIBHOCTD UPPALOHANBHBIX YpaBHEHHMH. MeToAbl MX PEIICHUS. OK-07
IIpakTuyeckas padora OK-01, OK-02,
1. |[Ipaktnueckoe  3amsitue  Ned.  «Meronel  pemenust — uppamuoHanbHelx | OK-03, OK-05, Hpﬂ?;;ggﬁgg%g%o“l
YpaBHEHUIDY OK-07
Conep:xaHue y4eOHOro mMarepualia OK-01, OK-02,
1. | CTeneHp ¢ IPOM3BOJBHBEIM JCHCTBUTEIBLHBIM IIOKA3aTEIICM. OK-03, OK-05, 5
2. | OnpenencHue TMOKa3aTebHONH (YHKIMM M €€ CBOWCTBAa. 3HAKOMCTBO C OK-07 YeTHbii onpoc,
MIPUMEHEHUEM TI0Ka3aTeIbHOU (DYHKITUH. TECTHPOBAHNC
3. | Pemienne mokazaTeNnbHBIX YPaBHEHHUH METOJOM ypaBHUBAHUS TOKa3aTelew, o BHHOHHQHH%
5 . PaKTHYECKON PabOTHI
METOJIOM BBEJICHUSI HOBOW MIEpEMEHHOM.
4. | Pemenne noka3aTelbHBIX YPaBHEHUH (YHKIHOHAIBHO-TPA(QUIECKUM METOJIOM
IlpakTnyeckas pabGora
1. |Hpa1<mqecr<oe 3aHaTHEe No5. «PelreHne moka3aTeabHBIX HEPAaBEHCTB.)
Copep:xkaHue y4eOHOro MaTepuaja
1. | Jlorapudm uncna. CporictBa morapudmon. Omnepanus iorapuMUpoOBaHUsL.
2. | JlJorapudmudeckast pyHKIUS U €€ CBONUCTBA. OK-01, OK-02,
3. |Honstue norapudmuyeckoro ypaBHeHus. Onepanus NOTCHUUPOBAHMUSL. OK-03, OK-05, TectupoBanmue
4. | OCHOBHBIE METO/bI pelIeHUs JOrapupMUIECKIX ypaBHEHUH: (PYHKIMOHAIBHO- OK-07 Brmonaenne
rpaduuecKuii. MIPAKTUIECKOM pabOTHI
5. | OcHOBHBIE METObI pereHus JOTapU(PMHUUYECKUX  YpaBHEHHIA:
METOJI TIOTCHIIUPOBAHHS.
6. | OCHOBHBIE METO/bI PEIICHUsI JIOTapU(PMHUUYECKUX YpPaBHEHUI: METOJ BBEACHUS
HOBOW NIEPEMEHHOM.
7. | JlJorapudmMudeckrue HepaBEHCTRA.
IlpakTnyeckas pabGora OK-01, OK-02,




1. | Ilpaktuueckoe 3aHATHE No6.  «Pemienue JOTapuPpMHIECKIX OK-03, OK-05,

HEPABCHCTEY OK-07 HpaK"]l:D)I;‘I{ggIJ(I(I){gI]{)I;%OTBI

IIpodeccnoHaANbHO-OPHEHTUPOBAHHOE (COEPKAHME MPHUKJIATHOTO MOTYJIA) OK-01, OK-02, VCTHBIH ompoc,

1. | [Ipumenenne sorapudma. Jlorapudmuyeckas crimpaib B MaTeMaTHIECKHE OK-03, OK-05, TECTHPOBAHNUE
CBOWCTBA. OK-07 Brinonnenune

2. | JlorapudMmbl B IpUPOIE. TPAKTHYECKON pabOThI

Copep:xxanue yueOHOro Marepmuajia OK-01, OK-02, VcTHBIH onpoc,
CreneHHasi, TTOKa3aTeNbHAs U Jorapudmudeckas (yHKINH. OK-03, OK-05, Brinonnenue

OK-07 MPAKTUIECKOH pabOTHI

IIpakTuyeckas padora OK-01, OK-02,

1. | IIpaktuueckoe 3ansTHe Ne7. «PemeHne npocTednx ypaBHEHUID OK-03, OK-05, Bomonrernye

MIPAaKTHYECKOH paboThI
OK-07

Copep:xxanue yuyeOHOro Marepmuasia OK-01, OK-02,

1. |Pamnannas  wmepa yrma. [loBopor Toukum Bokpyr Hauyama koopauHaT. | OK-03, OK-04,

Omnpenenenue CUHyca, KOCHHYCa, TAHT€HCa M KOTaHT€HCa. OK-05. BrrmostHeHme

2. | 3HaKu cMHYyCca, KOCHHYCa, TAHTeHCA ¥ KOTAHT€HCA 10 YETBEPTSIM. MPaKTHIECKON PabOTHI

3. | 3aBUCHUMOCTBH MEXy CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTAaHT€HCOM OJIHOTO
Y TOTO K€ yTJa.

IIpodeccnonaILHO-OPHEHTHPOBAHHOE cojepakaHue (coaepikaHue OK-01, OK-02, VYerHslii onpoc,

NPHUKJIAHOTO MOYJIsI) OK-03, OK-04, TECTUPOBAaHUE

1. | TpuronoMmeTpusi B IpUPOJE, MEIUIIMHE, aPXUTEKTYypE. OK-05 BHHOHHeVHHe

NPaKTHYECKOH pabOThI

Copep:xxaHue yueOHOro Marepuajia

1. | TpuroHomeTpuieckue toxkaectBa.  [IpeoOpazoBanus MPOCTENIINX
TPUTOHOMETPUYECKUX BbIpaxkeHnH. CHHYC, KOCHHYC, TAHTCHC U KOTaHT'€HC
YIJIOB OH - (L. OK-01, OK-02,

2. |OGnacTh  oOmpemeNeHHss M MHOXECTBO  3HadyeHuit tpuronomerpuueckux | OK-03, OK-04, Pewenue
GyHkuuit. YETHOCTh, HEYETHOCTH, MEPUOAUYHOCTH TPUTOHOMETPUUECKUX OK-05 TPUTOHOMCTPHHICCKUX
hyHKIHI. bynxmai

3. | CBoiicTBa 1 rpaduKu PYHKLIUN Y = COS X.

4. | CoiicTBa 1 rpaduku QyHKIMHI y = sin X.

5. | CBoticTBa U rpaduku GyHKINH y = tg X.

6. | CpoiicTBa 1 rpaduku (GYHKIHHA y = ctg X.

CamocTosiTeJbHasi padoTa

L.

Cxatre U pacTsbkeHue TpadUKOB TPUTOHOMETPHUYECKUX (DYHKITHA.




IIpaxkTnyeckasi paéora OK-01, OK-02,
1. | IlpakTuueckoe 3aHATHE No8. «IIpeobpazoBanue rpadukoB | OK-03, OK-04, HpaK?;;ggggglég%OTm
TPUTOHOMETPHUECKUX (DYHKIIHIT OK-05
Copep:xxanue yueOHOro Marepuasia OK-01, OK-02,
1. | Obpatubie Tpuronomerpudeckue GpyHkuu. Mx cBoiicTBa u rpaduk. OK-03, OK-04,
OK-05
IIpakTHyeckasi padora OK-01, OK-02,
1. | IIpaktuueckoe 3ausitue Ne9. «OOpaTHBIE TPUTOHOMETpPUUECKHUE (YHKIIUHU.) OK-03, OK-04, BHHOHHgHH%
OK-05 MIPAKTUYECKON pabOThI
Copaep:xaHue y4yeOHOro mMaTepuajia
1. | YpaBHeHue cos X = a.
OK-01, OK-02,
2. | YpaBHeHHe sin X = a. OK-03, OK-04,
3. | YpaBHeHue tg x = a. OK-05 Pemienve ypaBHeHwmiA
4. | YpaBHeHHe ctg X = a.
5. | Pemenre TpUrOHOMETPUYECKMX YpaBHEHHH OCHOBHBIX THIIOB: MPOCTEHIINE
TPUTOHOMETPUUYECKUE YPABHEHUS, CBOJSLIMECS K KBaJpPaTHBIM, pellaeMble
pa3iIoXKEeHHUEM Ha MHOXHUTENHU, OAHOPOIHbIE.
IIpakTHyeckass padora OK-01, OK-02,
1. |ITpaktnueckoe  3amartue  NelO.  «IIpocreiimmme  TpUroHOMETpHUYECKHUE OK-03, OK-04, npax?piggggglf)g%mm
HEPaBEHCTBA OK-05
Copep:xaHue y4eOHOr0 MaTepmaja OK-01, OK-02,
1. | [IpeoOpa3oBaHre TPUTOHOMETPUYECKUX BBIPAKEHHNA. CBOWCTB (YHKIHWH. OK-(())?’I’(%E-M’ HpaK?yf;ggggg%g%OTm
IIpakTu4yeckasi padora OK-01, OK-02,
1. | Ilpaktuueckoe  3amstue  Nell.  «IIpocreiiline  TPUTOHOMETPUYECKHE OK-03, OK-04, HpaK?;;reIgﬁgglég% OTBI
HEpPaBEHCTBA» OK-05
Copep:xxanue yueOHOro Marepuasia
1. | [Ipupamenue aprymenra. [lpupamenue ¢yHkumu. 3amadu, TPUBOASALINE K OK-01, OK-03, Yerablii onpoc,
MOHATHIO MPOU3BOAHON. OmpeerneHre MpPOru3BOTHOM. OK-04, OK-06, TCCTUPOBAHNUC
2. | Anroput™M  OoTbicKaHus  npous3BogHOM.  Dopmynel  nuddepenuuponanus. | OK-07 BHHOHHeHneU
[TpaBuna guddepeHIMpoBaHHs. TIpaKTICCKOn
3. | [HonsaTtue HenpepwiBHON QyHKIMU. CBOMCTBa HeNTpepbIBHOU (yHKITHH. CBSI3b paboTsl
MEX]y HENPEPBIBHOCTHIO U TU(PHEPEHIIMPYEMOCTHIO (PYHKIMH B TOUKE.
IIpakTHyeckasi padora OK-01, OK-03,

10




1. |IIpaktuueckoe 3ansTue Nel2. « ANropuTM pelIeHHs HEPABEHCTB METOJOM OK-04, OK-06,
HUHTEPBAJIOBY OK-07
Conep:xxaHue y4eOHOro marepualia OK-01, OK-03,
1. | TeomeTpuuecKuii CMBICT TPOM3BOAHOW (yHKIMH — yrioBoi kodpduiment | OK-04, OK-06,
KacaTeslbHOM K rpaduKy QyHKIMHU B TOUKE. Y paBHEHHE KacaTeIbHOU K rpaduky OK-07
. Brimonanenue
GyHKIIMM. AJNTOPUTM COCTaBIICHUS YPAaBHEHHUS KacaTelIbHOU K NPAKTHYECKOH PAGOTEI
rpaduky GyHknun y=f(x)
2. | Bo3pacranue n yoObiBaHue (YHKIIMH, COOTBETCTBHE BO3pPACTaHUS U yOBIBAHUS
(GYHKIMU 3HAKy POU3BOIHOM.
IIpakTHuyeckasi padora OK-01, OK-03,
1. | IIpaktuueckoe 3ansitue Nel3 «3aaun Ha MAKCUMYM U MUHUMYM.) OK-04, OK-06,
Pemenune npumepon
2. | IIpaktuueckoe  3amstue Nel4d  «Ausroput™  uccnenoBanusi  ynkmmu  u| OK-07
MOCTPOCHUS €€ rpaduka ¢ MOMOMIBIO TPOU3BOTHOI»
Copep:kaHue y4eOHOro0 MaTepmaja OK-01, OK-03, .
1. | UccnenoBanne (QyHKUMHM Ha MOHOTOHHOCTh M IIOCTPOEHHUE TPapHKOB. OK-04, OK-06, Yerubrit onpoc,
Brmonxnenue
OK-07 MPAKTUYECKOM PabOThI
IIpakTuyeckas padora OK-01, OK-03,
1. | IIpaktuueckoe 3anstue Nel5 «Iloctpoenue rpadgukoB (yHKITHI OK-04, OK-06, Bomonaentie
OK-07 MPAKTUIECKON paObOTHI
Copaep:xkaHue y4eOHOIo0 MaTepuaja OK-01, OK-03,
1. | HaxoxaeHue HauOOJIBIIET0 W HAMMEHBIIETO 3HAYCHUH (PYHKIIMH. OK-04, OK-06, BaimonHeHTe
2. |Tloctpoerne rpaduKOB ¢ HCHONB30BaHMEM ammapata Martemarudeckoro | OK-07 TPaKTHYECKOH pabOTHI
aHanu3a.
IIpodeccnonaILHO-OPHEHTHPOBAHHOE cojepakaHue (coaepikaHue OK-01, OK-03,
NPHUKJIATHOTO MOYJIsI) OK-04, OK-06,
1. | Haumensinee u HambobIIEe 3HAYCHUE (DYHKITUH. OK-07 Pemenne npumepon
2. | IlpumeHeHue nmpremMa ONTHMM3AlMKM NPU W3YYEHHU TEKCTOBBIX 3ajad.
3. | Pemuenne TEKCTOBBIX 3ajad.
Conep:xaHue y4eOHOro mMarepuajia YcTHbIH onpoc,
1. | O3HaKOMJICHHE C MOHATHEM WHTErpasia u nepBooopasHoi mis ¢yHkiuu y=f(x). | OK-01, OK-03, TECTUPOBAHUE
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[Tapannensubie mnockoctu. Onpenenenue. [Ipuznak. Cpoiictea. TeTpasap u
ero snemeHThl. [lapannenenunen u ero anementsl. CBoiicTBa

MPOTUBOIIOJIOKHBIX TPaHEN W AuaroHaneil napawienenunena. [loctpoenne
OCHOBHBIX CEUYEHHI.

2. | Tabmmua dopmyn ans HaXOXKIACHHS MEepBooOpa3HbIX. M3yueHuwe mpaBumiia OK-04, OK-06, Brimonnenue
BBIYHCIICHHS TIEPBOOOPA3HOM. OK-07 PAKTHYECKON PabOThL
IIpakTHuyeckasi padora OK-01, OK-03,
1. | [Ipaktuaeckoe 3ansatie Nel6 «Pemienne 3a1a4 Ha cBsI3b IEPBOOOPA3HOM U ee OK-04, OK-06,
N . N Pemenne npumepon
MPOU3BOHOMN, BEIYUCIIEHUE TIEPBOOOPA3HOM ISl JAHHOM (PyHKIUN OK-07
Conep:xaHue y4eOHOro mMarepualia OK-01, OK-03,
1. | 3amaum, npUBOSAIINE K MTOHATHIO ONPEEICHHOTO HHTETPaJla — O BBIYUCIICHUN OK-04, OK-06, p
IJIOMIAM KPUBOJIMHEWHON Tpanenuu. [loHaTre ompenenéHHOTO MHTErpana. OK-07 CLICHHUC 3aja
I'eomeTprdeckuii 1 GU3NIESCKII CMBICI OTIPEIeTICHHOTO HHTerpaa. @opmyna
Herorona— JleiiOHuma.
IIpakTHyeckasi padora OK-01, OK-03,
1. | [Ipaktuueckoe 3anstue Nel7 «Pemenue 3a1a4 Ha MPUMEHEHUE HHTETpalia s OK-04, OK-06, B
BBIYHCIICHUS (PU3MUECKUX BEMIMH U TUTOIIA IS OK-07 BIIOJIHEHNC
MPAKTUIECKOH pabOTHI
Conep:xaHue y4eOHOro marepuajia OK-01, OK-03, VCTHBIH omIpoc,
1. | @opmynel u npaBuna nuddepennupoBanus. Hanbonbliee n HauMmeHsbllee OK-04, OK-06, TECTHPOBAHHE
3HAYCHHS (YHKIUH. OK-07 BhITIOTHEHE
2. | UccnemoBanne QyHKIUH C MTOMOIIBIO MPOU3BOIHOM. TIPaKTHIECKOI pabOTHI
Copaep:xkaHue y4eOHOro MaTepuaja
1. |[Ipeamer crepeomerpun. OCHOBHBIE MOHSATHS (TOYKA, MpPSMas, IJIOCKOCTD,
npoctpaHcTBO). OCHOBHBIE akCHMOMBI — crepeomerpun. llepecekarommecs,
napajuleIbHbIE U CKPEUIUBAIOIIMECS PSIMbIE.
2. | Yron Mexay mpsSMbIMA B TPOCTpaHCTBE. [lepneHauKyIspHOCTh MPSMBIX.
3 OK-01, OK-03 Brimonnenue
. | OcHOBHBIE POCTPAHCTBEHHBIE (PUTYPHI. ’ J >
- MPaKTUIECKON paboThI
4. | IapannensHble npsMas U mwockocts. Onpenenenue. [Ipusnak. CBoiicTa. OK-04, OK-07
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5. | llepnennukynspuele npsimsle. IlapamnensHbie npsmble, NEPHEHANKYIJISIPHBIE
K IUI0CKOCTH. IIpHu3HaK neprneHauKyIspHOCTH IPAMON U ILUIOCKOCTU

6. | [lepnennukynsp u HakJIOHHAasA. Teopema 0 Tpex MePHEHAUKYIIAPax. YT0JI MEXITY
MPSIMOM U IJIOCKOCTBIO. YTOJI MEXTY IJIOCKOCTSIMHU.
[lepnenaukysipHble MIOCKOCTH. PaccTosHUSI B MPOCTPAHCTBE.

7. | JlekapTOBBI ~KOOpAWHATBL B IIPOCTPAaHCTBE. BEKTOpPsI B IIPOCTPAHCTBE.

CnoxeHre ¥ BEIYUTAHUE BCKTOPOB. YMHOXKEHUE BCKTOpPa Ha 4YUCJIO. CKaJ'IHpHOG

MHOTOTPaHHUKOB. BbIUnciieHUE 21eMEHTOB IPOCTPAaHCTBEHHBIX (uryp (péopa,

JaroHany, yrisl). [lpaBuibHbIe MHOTOTPAHHUKH.

MIPOU3BEJIEHUE BEKTOPOB.
IIpakTuyeckasi padora OK-01, OK-03,
1. |HpaKTI/IquK0e 3ansTie Nel8 «llpocreifine 3a1aun B KOOpAUHATAX OK-04, OK-07 Pemenne sazas
IIpodeccuonaabHO-OPHEHTUPOBAHHOE cojaep:KaHue (conep:xxanue
MPUKJIATHOTO MOAYJIisI)
1. | BsauMHOe pacnojokeHue MpsMbIX B mpocTpaHcTBe. [lapamiensHocth npsivoii | OK-01, OK-03,
U IUIOCKOCTH, [apayIeIbHOCTh IUIOCKOCTEH, NEPIEHINKYIJIIPHOCTD OK-04, OK-07
IUTOCKOCTEH. Pemenne npumepon
2. | PacnionoxxeHue npsMbIX U IUIOCKOCTEH B OKpY’KaroliemM Mupe (Ipupoje,
aApPXUTEKTYpE, TEXHHUKE).
3. | PemieHre mpakTHKO-OPUEHTUPOBAHHBIX 3a]ay.
4. | PazBuTHEe NPOCTPAHCTBEHHOI'O MBIIUICHUS YYalIMXCS HAyaJIbHBIX KIACCOB.
Copep:kaHue y4eOHOro0 MaTepmuaja
1. | PacnionoxxeHue npsMbIX U MJIOCKOCTEH B mpocTpaHcTBe. [lepneHauKyasipHOCTb
U TapajuleJbHOCTh NPSAMBIX U IJIOCKOCTeH. JlekapToBbI KOOpIMHATHI B OK-01, OK-03, BRINONHEHNE
npocTtpaHcTBe. BekTops! B mpocTpaHcTBe. CIOKEHUE U BBIUUTAHUE BEKTOPOB. OK-04, OK-07 MPaKTUIECKON paboThI
YMHOXKEHHE BEKTOpa Ha YHUCIO.
Koopaunater BekTopa.
Conep:xanue y4eOHOro mMarepuajia
1. | [Ipu3ma (HakiOHHAs, NpsMas, paBuibHAs) U €€ aneMeHTsl. [lapannenenunen.
CpoiictBa mpsMoyrompHoro mnapawienenunena. Ky0. Ilupammma wu  eé
OK-01, OK- Brmonanenune
anemeHThl. [IpaBuiibHasi nmupamua. s
— 04. OK-06 IPAaKTHYECKON PabOTHI
2. |Ilnomane  TOBEPXHOCTH  MHOTOrpaHHMKOB.  [lpocreifmime  komMOmHanuu (’)K o7 ’
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[Mwinaap, konyc, cepa u map. OCHOBHBIE CBOICTBAa HPSMOTO KPYrOBOTO
LWIMHIPA, NPSAMOr0 KPyroBoro KOHyca.

IlpakTnueckas pabGora

1. | IIpaktuueckoe 3anstue Nel9 «M3o00pakeHue Ten BpalleHHs Ha IJIOCKOCTH. OK-01, OK- YerHsiit onpoc,
IT TaBJICHU 4EHHOM KOHYCE»
PEACTABIICHUC 00 YCECUCHHO OHYCC 04, OK-06, TECTUPOBAHUE
2. | IIpaktnueckoe 3ansTre Ne2(0 «CeueHust KoHyca (MapauieIbHOE OCHOBAHUIO U Belnonmnenue
OK-07 a eckoii pabo
MpOXOJiSilliee  4Yepe3  BEpIIMHY), CEeUeHus IUMHApa (TapamienbHO NPaKTUIECKOU pabOThI
MEPIEeHIUKYIISIPHO OCH), CEYEHHIX I1apa. Pa3BépTka HMIMHIpa U KOHYCa»
Copaep:xkaHue y4eOHOro MaTepuaja OK-01, OK-
1. | O6vem mpsimoyrosibHOrO napaienenunena. Oovem kyba. O6beMbl MPAMOi 04, OK-06, S —
npu3Mbl U uiuHIpa. O0beMbl upaMuabl U KoHyca. O0beM mapa OK-07 IPAKTHYECKOi PabOTHI
IIpogeccnoHaILHO-OPHEHTHPOBAHHOE cojiep:kaHue (coaepikaHue
MPUKJIATTHOTO MOIYJIsI)
1. | IlonsiTHE O CUMMETPHH B MPOCTPAHCTBE (LIEHTpaJbHAs, OCEBasl, 3epKaIbHAas). OK-01. OK-
b
- 04, OK-06, Pemenne npumepon
2. | O6o0mmIeHHE MPeACTaBICHUH O TPABIIILHBIX MHOTOTPAHHHUKAX (TETpa’ap, KyoO,
OKTas1p, JOACKadIPp, HKOCAdIP). OK-07.
3. | Ocobennoctn  (OpMHUpPOBAHUS  TPEIACTABICHHH O CHMMETPUH Yy JETeH
HAYaJIbHBIX KJIACCOB.
Coaep:kaHue y4e0HOro Marepuajia OK-01, OK-
1. | OGbeMBI M TUIOIIAIU MOBEPXHOCTH MHOTOTPAHHUKOB U TE€J BpAILCHUS. 04, OK-06, TecTupoBanme
OK-07
Copaep:xaHue yuyeOHOro MaTepuasia
1. | CoBMecTHBIE M HECOBMECTHBIE COOBITHS. Teopembl O BEPOATHOCTH CYMMBI OK-02, OK-03, YcTHBIH ompoc,
COOBITHI. YCIIOBHas BEpOSTHOCTb. 3aBHCHMbIC M HesaBucuMble cobbrtms. | OK-05 TECTHPOBAHNC
T 6 o Brimonnenune
€0pEMBI O BEPOSITHOCTH MTPOU3BEIEHUS COOBITUH. TPAKTHYECKOH PAGOTHI
IIpodeccuoHaIbLHO-OPHEHTHPOBAHHOE cojiep:kaHue (coaepikaHue
NPHUKJIATHOTO MOLYJIs1) Brimonnenue
1. | OTHOCHTEIBHAST YACTOTA COOBITHSI, CBOWCTBO €€ YCTOMYMBOCTH. OK-02, OK-03, IPAaKTUYECKOH pabOThI
OK-05

2.

CraTHCcTHYECKOe OIpCACICHUC BCPOATHOCTH. OLICHKa BCPOATHOCTH COOBITHSI.
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MaremaTudeckas IrpaMOTHOCTL COCTaBJICHUSA CTATUCTHYECKOM OTYETHOCTHU
YUYUTCIA HadYaJIbHBIX KJIACCOB.

Copaep:xaHue yuyeOHOro MaTepuajia

L.

Bunel cayvaiiabix BenuunH. OnpeeneHue TMCKPETHON CITy4allHOW BEJTMYUHBL.

3aKOH pacmpeleeHuss TUCKPETHOM ciydyaiiHOW BennyuHbl. Ee uucioBbie OK-02, OK-03, YeTHBli ompoc,
XapaKTEPUCTUKH. OK-05 TECTUPOBAHUE
2. | CoObiTHE, BEpOSTHOCTH COOBITUSA. CI0XKEHHE U YMHOKEHHUE BEPOSTHOCTEH. Beinonsenue
. MPAKTUYECKOH pabOTHI
JuckpetHas ciryvaifHas BeJIHMUMHA.
IIpakTuyeckasi padora OK-02, OK-03,
1. | lIpaktuueckoe  3amsitue Ne21  «IlepBuunas  oOpaGotka  cratuctuyeckux | OK-05 Brmonrenye
MIPAaKTHYECKOH paboThI

JTAaHHBIX»
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3. ®OHJ OHEHOYHBIX CPEACTB UIAA TEKYILEI'O KOHTPOJISI U
INPOMEXYTOYHOU ATTECTAIIUU

3.1. ®opMbI U MeTOABI OLIECHMBAHNS
@DOopMBI TEKYIIETO0 KOHTPOJISA 110 JUCHUILUINHE:
) YCTHBIN ompoc (PpOHTATBHBINA, HHIUBUIYATbHBIH, KOMOMHUPOBAHHEIH);
TECTHUPOBaHHE (MMCbMEHHOE WM KOMIIBIOTEPHOE);
MUChbMEHHAs IPOBEpKa (OTBETHI HA BOIIPOCHI, pELICHUE 33/1a4 U IPUMEPOB, COCTABIICHUE
TE3UCOB, peepaToB, BHIIOJHEHNUE CXEM, BBIITOJHEHUE 3a/IaHUH Ui CAMOCTOSITEIbHOM paboThI U JIp.);
" mpakTHYecKas NpoBepKa (NPH TPOBEICHNM MPAKTHYECKHX H JTA0OPATOPHBIX
3aHATHI);
"~ CAMOKOHTPOJIb M B3aMMOIIPOBEPKA.
Bo3smoxubl 1 apyrue ¢GopMbBl TEKyIIEro KOHTPOJS YCIEBA€MOCTH, B TOM YHCIIe MHHOBALIMOHHbBIE
Ha OCHOBE MH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOIOTHA.
[IpenoaBarens HAa OAHOM Y4€OHOM 3aHATHH MOKET UCIOIB30BATH OJHY MM HECKOIBKO (hOpM
TEKYIIEro KOHTPOJISL.
[TpomesxxyTounas aTTecTalldsi  OLIGHUBACT  pe3yJbTaTbl  y4eOHOW  JIEATENIbHOCTH
oOyuaronmxcs 3a ceMecTp (TOIyTroue).
OcHOBHBIMH (hOpMaMU TPOMEKYTOYHON aTTECTAIIMH SBIISTFOTCS:
— DK3aMeH

3.2. ®oHJ OLEHOYHBIX CPEACTB IJSl TEKylIero KOHTPOJISA
3adanue 0111 yCMHO20 ORPOCA O MeEMAM

1. Ilepeuncnute BUAB ypaBHEHUN?

2. OOwpsicHHTE, KaK pelIaTh KBaJpaTHBIE YPaBHEHHS METOJOM BBIJICJIICHHUS TMOJIHOTO
kBajspata. [IpuBenure nmpumep.

3. Chopmymnupyiite Teopemy Iludaropa?

4. Kak paccuntath npoueHt ot uncna? [Ipusenure npumep, rae Heooxoaumo Hailtu 15% ot
200.

5. Kak pemmrs cucteMy JHMHEHHBIX ypaBHEHHH rpaduueckuM meronoM? ONHUIIUTE MpoIecc
U TIPUBEIUTE IIPUMED.

6. Uro takoe ¢pynkuusa? OOBbsICHUTE PA3HUILy MEXAY JIMHEHHOW M KBAJAPaTUYHON (DyHKIMEH.

7. Ha3oBute OCHOBHBIE TPUTOHOMETPUUECKUE (PYHKIIMU 1 OOBSICHUTE, KAK OHU CBSI3aHBI C
NPSMOYTOJIbHBIM TPEYTOJIbHUKOM.

8. Kak BpluMciauTh miomaap kpyra u oosém nuunusapa? [pusenure hopmysisl U npumep
pacuéra.

9. Uto Takoe HepaBeHCTBO? OOBSICHHTE, KaK pelIaTh JIMHCHHBIC HEPABEHCTBA C OJIHOM
MIEPEMEHHOIA.

10. Kakumu MeTo1aMi MOXKHO PEIIUThH JIOTApUPMHUUYECKHE YPaBHEHUS?

11. OObsicHUTE, YTO TaKOEe ONpeNeNEHHBI MHTErpal U Kak ero BeYUCIUTh. [IpuBeaute
npumMep.

12. Yro Takoe mpousBoaHas pyHKiuu? Kak HalTH NMPOU3BOAHYIO MPOCTOH (hyHKIIHH,
Hanpumep, f(x) = x* + 3x?
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IIpakTHyeckue padoTbI
[TpakTrueckoe 3anstue Nel. «JleiicTBust co creneHs MU, GOpMyITbl COKPAIIIEHHOTO YMHOKEHUS
[TpakTrueckoe 3anstue Ne2. «Brpruncnenus u npeobpazoBaHus. YpaBHEHHS W HEPAaBEHCTBA.
T'eomeTpus Ha MIIOCKOCTH

[IpakTuueckoe 3austue Ne3. «Dynkuuu ¥ = Vx UX CBOMCTBA U IpauKI»

[TpakTrueckoe 3ansaTue Ned, «MeToIbl pelIeHUsT UPPALMOHAIBHBIX YPABHEHUIN

[Ipaktuueckoe 3anarue NoS. «Penienue nokazareabHbIX HEPABEHCTB. )

ITpakTnyeckoe 3aHATHE Ne6.  «Pemenue J0rapupMUIECKHX HEPABEHCTBY
[Ipaktuueckoe 3anstue No7. «Pemenue npocTedmnmx ypaBHEHUN

[Ipaktuueckoe 3anstue Ne8. «IIpeobGpa3oBaHne rpaukoB TPUTOHOMETPHUUECKUX (PYHKIIMI»
[TpakTrueckoe 3ansaTre Ne9. «OOpaTHbIC TPUTOHOMETPUIECKHIE (DYHKIIUN

[Ipaktuueckoe 3ansatue NelO. «IIpocreiimne TpuronoMeTpuueckue HepaBeHCTBa» [IpakTudeckoe
3anaTue Nell. «IIpocreiimue TpuroHomeTpudeckre HepaBeHcTBay IIpakrnueckoe 3anstue Nel2.
«ANTOpUTM pelIeHusI HePaBEHCTB METOI0M HHTEpBaoBy» [IpakTtudeckoe 3ausatue Nel3 «3agaun Ha
MaKCUMyM U MUHUMYM»

[TpakTrueckoe 3anstue Nel4 «Anroputm uccineaoBanus GyHKIIMH U TOCTPOCHUS €€ rpaduka C
IIOMOIIBIO IIPOU3BOIHOM»

[TpakTrueckoe 3ansatue NelS. «I[loctpoenune rpadukoB QyHKIHID

[TpakTrueckoe 3anstue Nel6. «Pemenue 3amad Ha CBs3b MEPBOOOPA3HON M €€ MPOU3BOIHON, BEIUMCICHHE
nepBOOOpa3HOM IS TAaHHON (YHKITHH

[IpakTnueckoe 3anstue Nel7. «Pemenue 3agay Ha MPUMEHEHUE MHTErpaja JUisl BHIYUCICHHS
(U3MUECKUX BEIWYHH U TIJIOMIACH»

IIpaktrueckoe 3anstue Nel8. «IIpocteitime 3ama4u B KOOpAUHATAX)

[Tpaktuueckoe 3ansTtue Nel9. «M3o00pakeHue Ten BpalleHHs Ha IIockocTu. llpencraBienue 06
YCEUYEHHOM KOHYCE

[Tpaktuueckoe 3ansaTHe Ne2(. «CeueHus KoHyca (IapajieIbHOE OCHOBAHHIO U IPOXOJIIee depe3
BEpILIMHY), CEUEHUs IMINHIpa (TIapajielbHO U MEPIEHANKYIISIPHO OCH), CeYeHMsxX Imapa. Pa3Béprka
WIMHIPA U KOHYCa»

[TpakTrueckoe 3anstue No2l. «IlepBuunas oOpaboTKa CTATUCTUYECKHUX TAHHBIX)
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IIpumepHbIe 3a0aHUSA AJIS CAMOCTOATEJIbHON NMPOpPadoTKH

1. PaccuwnraiiTe CTOMMOCTB CTPOUTEIBHOTO MaTepHala, eClii ero IepBOHaYaIbHas IieHa cocTasisiet 10
000 pyGureit, a Ha Hero mpemocTaBiIeHa ckuaka 15%.

2. B mpoexre 3panust npeaycMoTpeHo yBennderne 0romkera Ha 20%. Ecnu nepBoHadanbHbIN OI0KeT
cocrasui 1 500 000 pyOusieli, kakoBa HOBasi cymMa Orojpkera?

3. Bpuncnure niomanp U NEPUMETP TPEYTOJIbHUKA C OCHOBaHUAMH 10 cM U BBICOTOH § cM.
4. Haiinure 00BeM NIIHHIPA C PAARYCOM OCHOBAHUS 5 CM U BBICOTOM 12 cM.
5. Pemmre nmuneiiHoe ypaBHeHHe: 3x + 5 = 20. Kakoe 3Ha4eHHE X COOTBETCTBYET ITOMY YPaBHEHUIO?
6. Pewmnre cucteMy ypaBHEHUN:
2x +3y=12
x-y=1

7. Hcnonw3yst TpuroHomeTpuieckue (yHKIMH, HAHAUTE BBICOTY 3/aHUS, €CIU PACCTOSHUE OT
HaOIOJaTeNs 10 OCHOBAHUS 3[jaHust cocTaBisieT S0 M, a yro morpema B3risia pasex 30°.

8. PaccuuTaiiTe JJIMHY CTOPOHBI TPEYTOJILHUKA, €CJIH U3BECTHBI IBe CTOPOHBI (@ =7 ¢cM, b =10 cMm) u
yroa Mexxy HUMH (o = 60°).

9. Cobepute maHHBIE O CTOMMOCTH Pa3IMYHBIX CTPOUTENBHBIX MaTepHalioB (HampuUMep, KAPIHY,
LEMEHT, JIEPEBO) U TIOCTPOTE rpadK M3MEHEHHH 1IeH 3a IMOCIIeIHUE TPU TOJIa.

10. Paccuuraiite CpCAHIOIO IICHY 3a KBaI[paTHLIﬁ MCTpP JKUJIOM Iiomaar Ha OCHOBE JaHHBIX O IICHAX B
HCCKOJBKHX paﬁOHaX roponaa.

11. ITocTpoliTe MaTeMaTHYECKYI0 MOJIENIb IS pacdeTa KOJHYECTBA HEOOXOIMMBIX MATEPHAIOB IS
CTPOUTENHCTBA JIOMA C 3aJJaHHBIMU MTapamMeTpaMu (TUTOIIAIb, KOTUIECTBO ATaXKEH).

12. Wcnonp3yiiTe NporpaMMHOE 00SCIICUSHHE )T CO3JaHKsI MOJICIIH 3[aHUs M PacyeTa ero IUIoNIa Iu.

3.3. Kpurepuu oueHnBaHust

Kpurepun oueHku 1Jisi TECTUPOBAHMSA:

. «5» - 85-100% BEpHBIX OTBETOB
o «» - 69-84% BepHBIX OTBETOB

o «3» - 51-68% BepHBIX OTBETOB

o «2» - 50% u meHee

Kputepum onieHuBaHMA NPAKTHYECKOI/1a00paTOPHOI padoThI:

OneHka «5» CTaBUTCS, €CIHM YUallUics BBIIOIHAET PabOTy B MOJIHOM 00beMe C COOJII0IEHHEM
HEOOXOAMMOH IOCIIE0BATENbHOCTH, BCE OSTambl PAabOTHl HPOBOAUT B YCIOBHUAX M pPEXHMaX,
o0ecneynBaoIUX MOTy4YeHHE IPABUIBHBIX PE3yIbTaTOB M BBIBOJIOB, COOMIOIAET TPEOOBAHUS IPABUI
TEXHUKH O€30MacCHOCTH, TMPABHJIBHO M aKKypaTHO BBIMOJIHSET BCE 3allUCH, TAOJUIIBI, PUCYHKH,
4epTexkH, rpadMKH, MPABUIBHO BHIMOIHSACT aHAIN3 HOTPEIIHOCTEH.

Omenka «4» CTaBUTCS, €CITU BHIITOJIHEHBI BCe TPEOOBAHHS K OICHKE «5», HO OBUIO JOMYIIEHO
JIBa-TPHU HEJloueTa, He Oosee 01HOM HerpyOol OMOKH U OJTHOTO HEeJ0UeTa

Omnenka «3» craBuUTCs, eciny paboTa BHINOIHEHA HE MOJHOCTHIO, HO 00bEM BBIIIOJHEHHOU ee
YaCTH IMO3BOJISET IMOJYYHUTh PABHIBHBIA PE3YNIbTAT U BBIBOJ, WIIM €CIIM B XOJI€ TIPOBEICHHS OIbITa
Y U3MEpEeHUs OBbLIHN JOMYIIEHbI OIIHOKH

Ouenka «2» cTaBUTCS, €M padoTa BBIIOJIHEHA HE TOJTHOCTHIO, WIH 00BHEM BBIITOJTHEHHOH YacTh
paboTHl HE MO3BOJISIET C/AENaTh NMPABUIILHBIX BBIBOJIOB, MM €CJIM OIBITHI, N3MEPEHHUS, BHIYUCIICHUS,
HaOJIOJICHUS TTPOU3BOIMIINCH HETIPABHIIBHO.
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Kpurepun ouneHku pe3yJibTATOB BbINOJIHEHHS
BHEAYIMTOPHOIi (cAaMOCTOATE/ILHOI) padoThI

PabGora BEHIMONHEHA TMIOJHOCTHIO, JIEMOHCTPUPYIOTCS TIyOOKHME 3HAaHUS TEOPETHUECKOTO
Marcepuajla U yMCHUC HUX MNPUMEHATH, IMOCICIOBATCIbHO W IIPABUJIBHO BBINIOJIHCHBI BCC 3adaHud,
cAcJIaHbI BBIBOHI.

Ounenka «5» - «OTJIIMYHO» BBICTABJSETCS, €CIM paboTa BBIOJHEHA MOJIHOCTBIO;
JIEMOHCTPHUPYIOTCSL TIyOOKHE 3HaHHUS TEOPETHUECKOro MaTepuala M YMEHHE WX IPUMEHSTH;
MIOCJIEIOBATENIbHO, MPABUIIBHO BBITIOJIHEHBI BCE 33/1aHUS; JEMOHCTPUPYETCS yMEHHE OOOCHOBAaHHO
n3JaraTh CBOM MBICIIH, JIENIaTh HEOOXOAUMBIE BBIBOJIBI.

Onenka «4» - «XOpOULIO» BBICTABISIETCS, €clau paboTa BBINOJHEHA IOJHOCTHIO;
JIEMOHCTPHUPYIOTCSl TIyOOKHE 3HAaHHUS TEOPETHUECKOro MaTepuaja M YMEHHE WX IPUMEHSTH;
MOCJIEIOBATEIbHO, TPABWIIBHO BBIMOJHEHBl BCE 3a/laHMsl; BO3MOXKHBI €IMHUYHBIC OLIMOKH,
HCHpPAaBIIsIEMblE CAMUM CTYJEHTOM IOCJIE€ 3aMEuYaHusl IpernojaBaTesis; JEeMOHCTPUPYETCS YMEHHE
000CHOBAHHO U3JIaraTh CBOU MBICJIN, ACJIAaTh HGO6XOI[I/IMBIC BBIBOBI.

OHCHKa «3» - «YHAOBJICTBOPUTCIIBHO»  BBICTABJIACTCA, €CJIM CTYACHT JCMOHCTPUPYET
3aTpyJHEHHs] C KOMIUIEKCHBIM BBITIOJIHEHHEM pa0OThI, HEIMOJHOE TEOpeTHIecKoe OOOCHOBaHUE,
TpeOyroliee HaBOMSAIIMX BOMPOCOB TPEMOAABATENS; BBINONHACT 33JaHUS TPU  IOJICKA3Ke
IpernoaBarTess; 3aTpyAHseTcs B (GOpMYIHPOBKE BHIBOJIOB.

OueHka «2» - «HEYJIOBIIETBOPUTEIBHO» BBICTABISETCS, €clii paboTa HE BBHIINOJHEHA WIN
BBIIIOJIHCHA HEIIPAaBUJIBHO;, ddHa HCIpPAaBUWJIbHAsA OLCHKA HpC,[[J'IO)KCHHOfI cuTtyanuu; OTCYTCTBYCT
TeopeTHYecKoe 000OCHOBAHME BBIIIOJHEHNUS 3a1aHUI.

34. (I)OHII OILICHOYHBIX CPEACTB 1Jid l'[pOMe)KYTO‘IHOﬁ aTrecrTrannumu

TECTOBBIE 3AIAHUSA
BapuanTt Nel.
1. Ykaxute, Kakoe U3 YUCe SIBISIETCA UPPALMOHAIILHBIM: a)
J=
6) 0,5

B) V5

2. ®opmyna Herorona-JIeiiOHuIa Hy>KHa JJ1s1 HAX0XKIEHUS
a) OIpeIeICHHOT0 NHTEerpana
0) HeompeaeIeHHOTO HHTEeTpaia
B) nuddepenmnmana

il
3. Pemure ypapHenue: 2% - +4 =0
il
a) s
0) 1

B) HET JIEWCTBUTEIbHBIX KOPHEH

4. Pemnte cucTeMy HEPABEHCTB:

(5x -3<3x -7
9—-4x > 25
2 -24)
6) |-D‘:|_.‘4]
g) (42
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5. VIOpPOCTHTE BBIPAKCHHE: ¥ gt 4opf - 4 g0*
a) 3 .20*
6)0
B) 20*

6. Bepumnsl Tpeyronsauka ABC nenst okpyxHocts ¢ neHtpoM O Ha Tpu nyru AB, BCu AC,
rpaJyCHbIe MEpbl KOTOPBIX OTHOCATCS 7:5:6. Halinure MeHbIINN yroi TpeyrojibHUKa

a) 50°
6) 70°
B) 60°

7. ... —3TO OTHOILIEHUE NPOTUBOJIEKALIETO KaTeTa K MPHIISKALIEMY KaTeTy IPSIMOYTOJIbHOIO

TpEyToJibHUKA.
a) cuHyc 0)
KOCHHYC B)
TaHTEHC

8. YIpocTuTh BeIpayKeHHUE: Sin ¢ COS & tan «v
7
a) Sm° O
0) sina
B) tan

9. Ilycts f [1(x) ® 5x 10. Torna pynkmms f(x) nmeet

a) MaKCUMyM B TOUKE X=2
0) MUHMMYM B TOYKE X=-2 B)
MHHUMYM B TOYKE X=2

10.OnpeneneHHbId HHTErPal — 3TO:
a) YHCII0

0) hyHkms
B) MHOKECTBO (DYHKIIHIA

11.ConocTaBbTe KaxkIyI0 TeOMETPUIECKYI0 (GUTypy C €€ Ha3BaHHEM:

durypa Ha3zpanue

1. TpeyronpHuk a) @urypa C UYETBHIPbMS  pPaBHBIMHU
2. KBagpar CTOPOHAMHU.

3. [IpsiMOyroabHUK 0) durypa ¢ TpeMs CTOpOHAMH.

4. TTapannenorpamm B) @durypa ¢  [OpPOTHUBOIOJIOXKHBIMHU

CTOPOHAMH, KOTOpPbIE PAaBHbI U MapajIeIbHBbI.
r) @wurypa ¢

CTOPOHAMH,  KOTOpBIE

00s13aTeIbHO TMapalIeTIbHbI

IMPOTHUBOIIOJIOKHBIMHA
PaBHBEI, HO HEC

3 W
12. Pemute HepaBeHcTRO: BIZ2™ +4x +10] = E(x” - 4x +3]

a) (-e0;-T)
o ol
gy 15 11 UL L) U5 +ed
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13. B mrare rapaxa gucnutcs 54 modepa. Halinure Komn4ecTBO CBOOOIHBIX JHEU, KOTOPHIE MOXKET
uMeTh KaxIplii modep B mecsan (30 aneit), ecnu exeqHeBHO 25% aBTOMamMH U3 uMeroumxcs 60
OCTalOTCA B Tapaxke Ui NpOPHIaKTHUECKOI0 PEMOHTA:

a) 2 mHs

0) 3 mus

B) 4 nHS

14. Onna puaroHans napamienorpamma 20 cm, a ctoponsl 10 cm u 14 cm. Onpenenute Apyryro
JIMarOHalIb:

a) B3 cM
6) 12+2cm
B) 10+Zcm

15. BriGepute Bce npaBUIIbHBIE METObI PELICHHUS CUCTEM JIMHEHHBIX YPAaBHEHHH: a)
Meton noacTaHoOBKU
6) Meton cnoxeHus
B) Meton nenenus

16. YkaxuTe KOMMUECTBO KOpHEil ypaBHeHus: +x- 2 +3=03)
HET KOpHEei
0)3
B) 4

17. CpaBHuTe Ioniaan KBajapara co CTOPOHON 6 CM U NPSIMOYTOJIBHUKA C IJIMHON 8 CM M IIUPHUHON
4 cm.

a) Ksagpar: 6 =36

0) [IpsimoyronbHUK: 8 X 4 =32 B)

Her npaBuinbpHOTO OTBETA

18. ComocraBbTe Ka)1yl0 MaTeMaTHYECKYIO ONEpALMIO C €€ OIpENeICHUEM:

Omneparus Onpenenenne

1. Cnoxenue a) Onepanys HaxXOXAECHUS Pa3HOCTH MEXIY
2. Berunranue JBYMS YUCJIAMH.

3. YMHOXeHHE 6) Omnepanus HAXOXAECHUS CyMMBI JIByX U
4. Jlenenue OoJree dmCell.

B) Omepamusi HaxXOXXICHHS IPOU3BEICHUS
JIBYX WJIH OOJiee Yyucel.

r) Omepanusi Hax0oXIEHUS KOJIHYECTBA,
KOTOpOE IMOJY4YaeTcsl MPH Pa3fesIeHUH OJIHOTO
4yucia Ha Ipyroe.

19. Croponsl napamienorpaMmma, oopasytorue yroa 45°, papubiid~2cm u 4 cm. Haiiure MeHbIIyI0
JMaroHajb napaiienorpamma:

a) 343 cM
6) 3 cu
B) 254 cM
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20. BriGepuTe Bce mpaBUIIbHBIE CBOMCTBA YHCEI: a)
UeTHOE YMCIIO JEeTUTCA Ha 2.
0) HedetHoe uncno aenutcs Ha 3.
B) [IpocToe uncio umMeeT poBHO /1Ba AECTUTEINS.

21. B tpeyronsauke ABC yron A pasen 60°, yron B pasen 90°. Haiigute yron C.

Ortser:
Bapuant Ne2.

1. YKakunTe KOIMIECTBO KOPHEH ypaBHeHus: +x- 2 +3=0
a)l
0) HET KOpHEH
B) 3

2. ... -3TO OTHOIICHHE MMPOTUBOJICKAIICTO KAaTETa K THIIOTCHY3€ B IIPSAMOYT'OJIbHOM TPCYT'OJIbHUKC.

a) CUHYC
0) KOCHUHYC
B) TAHT'€HC

1
bgx '8":'

I-le

3. Pemute ypaBHeHue:

4. YeMy paBHO 3HAUYCHHUE POM3BOAHON GYHKIHHK 3y @ 3X 4X B TOUKE X=3 a)
108
6) 105
B) Ipyroi OTBET

g co?t’.-- 1

5. VnpocruTe: sinf
1

a) sil.'l.El

6)" sinf)
aaas,

B) 511[:-

6. Haitnute yncnoBoe 3HaU€HNE BHIPAKECHHUS: 4
1
b

:a);I
6)~3
B) 3

7. BBIUMCIINTE 3HAYCHNS TPUTOHOMETPHUECKHX BhIpakeHuii: 25~ 800 1 5)
0,5
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8. JlelicTBHe HAXOX/I€HUs TPON3BOIHON (DYHKIINU HA3bIBACTCS

a) muddepeHrpoBaHme
0) MOTeHIMPOBaHKE
B) Jorapu()MupoBaHHe

9. Croponsl TpeyrosbHuka 13 cMm, 14 cm, 15 cM. Haliaute Han6oab111y10 BBICOTY TPEYTOJIbHUKA:

a) 11,2 e
0) 18 c™m
)

122
B) 13cm

10. BoibepuTe mpaBWIIBHOE YTBEpPXKICHHE:

a) 3HaYeHHUeE npejena GyHKINKA He ¢TMHCTBEHHOE
0) IOCTOSTHHBIN MHOYKHUTEIb HEJIb3s1 BRIHOCHUTH 32 3HaK Ipejiesia B)
MOCTOSTHHBI MHOXKHUTEIh MOYKHO BBIHOCUTH 3a 3HaK Ipejesa

11. Pemmte cuctemy ypaBHEHHI:
{ Vi+Vy=5

x+y+4\/xy_: 37

a) (16;9); (9; 16)
0) (1;16); (16; 1)
B) (9;4);(4,9)

12. ComnoctaBbTe (PUTYPHI C X CBOWCTBAMHU:

Durypsl CaoiicTBa

1. KBagpar a) Bce Toukum Ha TpaHHIle pPaBHOMEPHO
2. IIpssMOyTOIBHUK yAaJeHbl OT LEHTpA.

3. TpeyronsHuk 0) ImeeT Tpu CTOPOHBI U TPH yTJIA.

4. Kpyr B) Bce cTOpoHBI paBHBI U BCE YTJIbI IPSIMBIE.

r) IIpoTuBOMONOXKHBIE CTOPOHBI PAaBHBI U
napajvieNIbHbL

5 _ 5
13. Pemmure ypaBHeHue: x-3 x-3
a)3
0)0

B) R

14. TIpenen cyMMbI KOHEYHOTO YUCIIAa (PYHKIIHIA paBEeH
a) IPOM3BEICHHUIO 3HAYCHUI MPeIeIOB Kax 101 (QYHKIIUHU B OTIEITHHOCTH 0)
CyMMe MpeJIeIoB KaXA0M QYHKIMH B OTIEIBHOCTH
B) CyMME 3HAQU€HUN MPOU3BOIHBIX ITUX (PYHKLIUHU

15. Haiigure mpon3BoIHY0 QYHKITMH Y @ Sin X

a)X + X cos X
0) sin X + cos X
B) COS X
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16. Karep npomen 15 kM 110 Te4eHUIO PEKU U 4 KM 110 03€py, 3aTpaTUB Ha Bech My Th 1 u. Haligure
CKOPOCTb JIOJKH 110 TEYEHUIO PEKHU, €CIIM CKOPOCTh TEUECHUS peKU 4 KM/4:

a) 18 xm/u

0) 16 xM/a

B) 20 kM/u 4 2
17. Beruucnure 3Hau€HUE NPOU3BOJIHON (PyHKIUH Y = © + 2x B TOUKE X = 2

2 2 0

a) 10

0) 12

B) 6

18. BriOepuTe Bce paBUITbHBIC YTBEPHKICHUS O KBAIPATHBIX YPABHEHHSX: )
VY KBaIpaTHOTO ypaBHEHHUSI MOXKET OBITh JBa PA3JINYHBIX KOPHSL.
0) Y xBagpaTHOTO ypaBHEHUS BCETIa €CTh XOTs Obl OJIMH KOPEHb. B)
JIMCKpUMHHAHT KBaJpaTHOTO YpaBHEHHS BCETJa MOJOXKHUTEJICH.

19. ComoctaBbTe TEOPEMBI U3 IEPBOI KOJIOHKH C MX (HOPMYITHMPOBKAMHU U3 BTOPOI KOJIOHKH.

DopMYyITUPOBKU Teopembl
1) B mto6om TpeyronpHIKE cyMMa yIiioB paBHa 180°. a) Teopema
2) Ecnu nBe npsiMble apajuieabHbl, TO COOTBETCTBYIOLIUE [Tugaropa
YTJIBI PABHBI. 0) Teopema o
3) B mpsiMOyT0JIbHOM TpEYroJbHUKE KBAAPAT THIIOTEHY3bI CyMME  YIJIOB
paBeH CyMMe KBaJJpaToOB KaTETOB. TPEyToJIbHUKa
4) BHemHMiA yron TpeyrojbHUKAa PaBeH CyMMeE JABYX B) Teopema o
BHYTPEHHUX YTJIOB, HE CMEKHBIX C HUM. HapaIeNIbHbIX
TIPSIMBIX
r) Teopema o
BHEIIHEM yTJIe
TpEyToJIbHUKA

20. BoibepuTe Bce IpaBUIIbHBIE YTBEPKACHUS O TEOMETPUUECKUX (PUrypax a)
[Tnomans kpyra Beraucisgercs mo popmyne S =1 r?
0) Bce kBagpathl SBISIOTCS NPSMOYTOJIbHUKAMU.
B) YTJIbI B IPSAMOYTOIBLHOM TPEYTroJibHUKE paBHBI 45°, 45°, 90°.

21. Pemmte ypaBHenue: 3x+5=20
Ortser:



S
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Bomnpocsl k 3k3ameny
KakoBa ocHOBHas I1eJIb M3Y4YEHUSI MAaTEMaTHKH B MPOQECCHOHATBHON IeATEIbHOCTH?
HazoBuTte Tpu OCHOBHBIE 331a41 MATEMATHUKU ITPU MMOATOTOBKE CIIELIUATUCTOB.
[Touemy 0a3zoBBIC 3HAHMS MATEMATHKH Ba)KHBI B TIOBCEIHEBHON KHU3HU?

[IpuBenuTe mpuMeEpbl MaTeMaTHYECKUX YMEHUH, HEOOXOIUMBIX B MpodecCrnoHaNbHOM
JeSITETbHOCTH.

KakoBbl mpaBuiia CIOKEHUSI ¥ BBIYMTAHUSI MMOJIOKUTEIBHBIX U OTPULIATEIBHBIX YHACEN?
BrimonauTe Berancnenue: (-5) + 8 - 3.

Kak mpou3BoiuTCst yMHOKEHHE U JleleHHe OOBIKHOBEHHBIX JIpo0eii?

Haiigure pesynbrar: %4 X %.

3armmmuTe GopMyITy COKPAIIEHHOTO YMHOKESHHS JUTs (a + b)? .

Breraucnure: (32 - 22).

YT0 TaKoe MPOCTHIE MPOLEHTHI  KaK OHU PACCUUTHIBAIOTCS?

Paccuuraiite mpocThie POIEHTHI: KAKOBA CyMMa 4epe3 3 ro/a, eClii HadyallbHasi CyMMa COCTABJISeT
1000 py6ueit, a mporieHTHast cTaBka 5% rofoBbIX?

B yeMm pasHHIIa MEX Ty TPOCTHIMU U CIOKHBIMH ITPOLIEHTaMU?
Kak paccuuThIBatoTCs CI0KHbBIE MTPOIIEHTHI?
Pemnte nunelinoe ypaBHenue: 2x +3 = 11.
Hailinute kopHU KBaipaTHOro ypaBHEHUs: X* - 5x +6 =0
Pemnte HepaBeHcTBO: 3X -7 <2,
Onpeaenure mIoMaas TPEYroabHUKA ¢ OCHOBaHUEM 10 ¢M U BBICOTOH 5 cM.
KaxoBbI cBOliCTBa napaienbHbIX NPSIMBIX Ha IIOCKOCTH?
Uro Takoe KOPEeHb N-0i CTETIEHN U3 Yucia?
Hatimute kopeHs TpeThelt crenenn us3 27.
Kakue ocHOBHBIE CBOIICTBa KOPHS N-O¥ CTETIEHU BHI 3HaeTe?
ITpuBeauTe npumep npeodbpa3zoBaHus UPPALMOHAIBLHOIO BEIPAKEHHUS.
Onpenenure, 4To Takoe GYHKLUS U IPUBEIANUTE IIPUMED.
Kakue cBoiicTBa ()yHKIINHU BBl MOXKETE HA3BaTh?
Onpexenute CTENEHb C JIIOOBIM PalOHATBHBIM [TOKa3aTeIEM.
[Moctpoiite rpaduk cTeneHHON QyHKIMN Y = X3 .
UYro Takoe paBHOCHIIBHBIE HPPALIMOHATBHbIE YPAaBHEHUS
Pemrnte HppanuoHatsHoe ypapaenne: \(x + 1) =3 .
Onpeaenure Moka3aTenbHy0 GYHKIHUIO U €€ CBOHCTBA.
Hatinure 3HaueHne nmoka3aTebHON QYHKIMH IpU X =2 1711 QYHKIUK y = 3%,
Pemure nokazarensHoe ypaBHeHue: 2X+! = 16.
Kax M0okHO pemmTh nokazarenbHble ypaBHEHUS METOJIOM YpaBHUBAHUI IIOKazaTenei?
Yro Takoe orapudm yucia U Kak OH onpeaensercs?
3anuImmTe OCHOBHEIE CBOHCTBA JIOTapH(PMOB.
Hatinure nmorapudm: logz(8) .
25



37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54,
55,
56.
57.

Pemure norapudmuueckoe ypasuenue: log(x) +log(2) =3 .

KakoBBI OCHOBHBIE METOJIBI PEIICHHS JIOTAPU(PMIUUECKIX YPABHEHUH?
Pemmte norapudmudeckoe HepaBeHCTBO: log(x) <2 .

B uem 3akmovaeTcs npuMeHEHHE J0rapu(pMOB B pealbHON KHU3HU?
Onpeaenute paguaHHyIO MEpY yria.

KakoBbl OrpeaeyICHNA CHHYCa, KOCUHYCA, TAHI'CHCA 1 KoTaHrenca?

OnummuTe 3HaKd TPUTOHOMETPUUECKUX (PYHKIMK B Pa3HBIX YETBEPTSIX.

3anuimTe 0JJHO U3 OCHOBHBIX TPUIOHOMETPUYECKUX TOXKIIECTB.
Pemmute ypaBHenue: sin?(x) + cos*(x) = 1.

Uro Takoe oOpaTHasi TPUTOHOMETpUIecKast (QyHKIHs?

Hatimute 3nauenue arcsin(0.5) .

Pemmre ypaBHernwue: cos(x) = 0.5.

Kax pemaroTCA TPUrOHOMETPUUYCCKUEC YPAaBHCHUS, CBOAAIHUCCA K KBaIIpaTHI)IM?

Onpeenure MPOU3BOAHYIO (PYHKITHH.
KaxkoBbI ocHOBHbIE npaBuia audHepeHIupoBaHus?
Haiimure nponsBoanyto ¢pynknuu f(x) =x2+3x- 5

Yro Takoe HenpepbiBHAS QyHKIUS?

Kak cBs3aHbI HENIPepbIBHOCTH U AU hepeHpyeMocTs GYyHKIUH B TOUKE?

Kak onpeznenuts Bo3pactanue u yobiBaHuE (YHKIUH C TIOMOILBIO TPOU3BOIHON?

OnuimTe alropuTM Ucciie0Banus QyHKIUU HAa MOHOTOHHOCTb.

Kak cocraBisiercst ypaBHeHHE KacaTebHOH K rpaduKy GyHKIMN?

3.5. Kitroum K Tectam

Bapuant Nel Bapuant No2

1 B 1 0

2 a 2 a

3 B 3 B

4 0 4 |B

5 6 5 |a

6 a 6 B

7 B 7 |6

8 B 8 a

9 0 9 |B

10 |a 10 | 6

11 1123411 |8

a|r |B
12 |B 12 314
B 6 |a

13 | B 13 | B

14 14 |0

15 | a,0 15 | a

16 | a 16 | B

17 | a 17 | B

18 [[1]2]3]4]]18 a6
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7.

10.
11.

12.

13.

14.

15.

4.1. KpaTtkue oTBeThI K 3K3aMEHANMOHHBIM BOIIPOCaM

OcHOBHasl 1Ie]Tb U3YYECHUS] MATEMAaTHUKU B TIPO(ECCHOHANBHON IEITETbHOCTH — 3TO Pa3BUTHE
JIOTHYECKOTO MBINUICHHS, YMEHUE aHAIM3MPOBATh M pellaTh 3a/la4d, a TAKKE MPUMCHEHHE
MaTeMaTHYECKUX METOJIOB JUIS PEUICHUS MPAKTHUECKUX 3a/1a4 B Pa3JIMYHBIX 00JIaCTsIX.
Tpu ocHOBHBIE 33J]auM MaTeMaTHKH NPH MOATOTOBKE CIICIHAIMCTOB!
e  ®dopMHpPOBaHUE AHATUTUYECKOTO U KPUTHYECKOTO MBIILICHUS.
* (OCBOEHHE METOJOB KOJMUYECTBEHHOTO aHAM3a M MOJCIUPOBAHUSL.
e PasBuTHe HaABBIKOB PCHICHHS MNPHUKIAJHBIX 334ad C  HCIOJb30BAHUEM
MaTeMaTHYECKUX MOJIEIEN.
[Touemy Ga30BbIe 3HAHHS MAaTEMAaTWKHU Ba)KHBI B MOBCEIHEBHOM kM3HH? — OHM MOMOTaroT
NPUHUMATh OOOCHOBaHHBIE PEIICHHS, IUIAHUPOBATH OIODKET, aHAIM3UPOBATh MH(GOPMAIUIO
U peliaTh NPakTHYECKHe 3a1auH.
[Tpumepsl MaTeMaTHYeCKUX YMEHHH, HEOOXOIUMBIX B MPO(ECCHOHATBHON IeATeNbHOCTH:
*  VYmenue paboTaTh ¢ rpadUKaMH U THarpaMMaMH.
e [IpuMeHeHHE CTATHCTUYECKUX METOJIOB JJIsl aHAJIHM3a JaHHBIX.
* PemieHue ypaBHEHUI ¥ HEPABEHCTB JISi ONTUMU3AIMU MPOIIECCOB.
[IpaBuna ClO’KEHHSI U BBIYUTAHUS TOJOKHUTEIBHBIX U OTPUIATEIBHBIX YHCEIL:
e [lpu ciokeHHH JIBYX YUCENl C OJWHAKOBBIMH 3HAKAMH pPE3yJbTaT OYyAET C TeM Ke
3HAaKOM, a IPH CIIOKEHHH C PAa3HBIMH 3HAKaMH — OepeTcsl 3HaK OOJIBIIErO II0
MOJTYJIIO YHUCIIa.
¢ [Ipv BRIYUTAHHUM YMCIIO YMEHBIIACTCS HA 3HAYECHUE BTOPOTO yncia: a -b=a+ (- b).

6. Beruaucnenue: (-5)+8-3=-5+8-3=3-3=0.

YMHOKEHUE U JIelIeHne OOBIKHOBEHHBIX JPOOC:
e YmMmHuoxenue: a/b X ¢/d = (a x ¢)/(b x d).
e Jlenenwme: a/b~+ c/d=a/b x d/c=(a x d)/(b x ¢).
Pesynbrar: % x %= (3 x 2)/(4 x3)=6/12="A.
dopmyiia COKpaleHHOro yMHOKeHHs 13 (a + b)? 1 (a+ b)>=a?+ 2ab + b
Brruucnenue: (32 -22)=(9 -4) =5.
[IpocThie MPOLEHTHl — 3TO MPOLEHTHI, KOTOPbIE HAYUCISIOTCS TOJBKO HA MEPBOHAYAIBHYIO
cymmy (ocHOBY). OHM paccunThiBaroTcs 1o popmyie: P=So - 1 - t, rne P — cymma nporeHTos,
So — mepBoHavagbHAs CyMMa, I — MPOIIEHTHAs CTaBKa, t — BpeMsl.
Pacuer mpocThIX MpOLIEHTOB:
P=1000-0.05-3=150.
Cymma gepes 3 roga: 1000 + 150 = 1150 py6neii.
PazHumna mexxay mpoCcThIMH M CIIOKHBIMH TIpoIeHTamu: [IpocThie MpOIEHTHl HAYUCISIOTCS
TOJIKO Ha TIEPBOHAYAIHLHYIO CYMMY, a CJIOKHBIE TIPOIICHTHl — Ha CYMMY, YBEJIHMYEHHYIO Ha
paHee HaYKMCIEHHBIC TIPOIICHTHI.
Pacuer cinoxHbIx npoueHToB: Cll0)KHbBIE MPOLEHTHl pacCUUThIBalOTCA MO popmyne: S = So(l
+1)t, rne S — uTorosas cymma, So — TIepBOHaYaIbHasl CyMMa, I — TIPOIICHTHAs CTaBKa, t
— BpeMsl.
Pewienne nuHelHHOTrO ypaBHEHUS:
2x+3=11
2x=11-3
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2x =8
x =4,
Kopuu kBagpaTHOTO YpaBHEHHUS:
x2-5x+6=0
(x-2)(x-3)=0
Kopau: x =2 x=3.
Pemenne HepaBeHcTBa:
3x-7<2
3x<9
x<3.
[Tnomans TpeyroapHUKa:
ITnomans S =% X ocHOBaHHUE X BbIcOTa = Y2 X 10 X 5 =25 cM2.
CpoiicTBa mapamienbHbIX NpsAMbIX: [lapamiensHble NpsiMble HE MEPEceKaloTCs] U UMEIOT
OJIMHAKOBBIN HAKJIOH (YTJIOBOM KOA(PUITUEHT).
Kopens n-oif cTenenu u3 yncia — 3TO TaKOE YHCII0, KOTOPOE MPH BO3BEICHUH B CTETIEHB N
JlaeT JaHHOE YUCIIO.
Kopens TpeTheii crenenn u3 27: 3V(27) = 3.
OcCHOBHbIE CBOMCTBA KOPHS N-Ol CTETICHHU:
nV(a) - n\(b) = n\(ab)
nV(b} = (n(a))/(n\(b))
(mV(a)) =a.
[Tpumep npeoOpazoBaHMs UPPALMOHATEHOTO BHIPAKEHUS:
Tpeobpasosanue: \(a?) = a|.
Omnpenenenne QyHkuu: OyHKIUS — 3TO COOTBETCTBUE MEXKAY IBYMS MHOXKECTBaMH, IPHU
KOTOPOM K&XIOMY OJJIEMEHTY IE€PBOTO MHOKECTBA COOTBETCTBYET POBHO OJMH DJIEMEHT
BTOpOTO MHOXecTBa. [Tpumep: f(x) = x2.
CaoiicTBa (hyHKIUH:
®  OaHO3HAYHOCTH (KaXKJOMY X COOTBETCTBYET TOJIBKO OJIHO V).
* HenpepbiBHOCTE ((DYyHKITUS HE UMEET Pa3phIBOB).
* MOHOTOHHOCTH (BO3pacTaHue WM yOBbIBaHUE).
Crenens ¢ 1100bIM paliMoOHaNIbHBIM Noka3aTteneM: Eciu a > 0, To a®(m/n) = n\/(am), rae mun
— IIeTIbIe YHuCIIa.
['paduk cTeneHHol GyHKIMU y = X>: ITO KpUBasi, MPOXOAAIIAs Yepe3 Hayauo KOOpAUHaT,
CUMMETpPUYHAS OTHOCUTEIFHO Havyajla KOOPAWHAT.
PaBHOCHIIBHBIE UPpALMOHATIBHBIC YPABHEHUSI — 3TO YPAaBHEHHUS, HIMEIOIINE OJMHAKOBBIC

KOpHH.
Perrenne uppanyoHaTbHOTO ypaBHEHHUS:
Vx+1)=3

KBanpar oGeux cropon: x +1 =9 x

=8.

Omnpenenenne noka3atenbHel GyHKIMN U €€ cBoicTBa: [loka3aTenpHas QyHKIUS UMEET BHIT Y
=aX, rae a> 0, a# 1. CBoiicTBa: Bceraa Moj0KUTeIbHA, MOHOTOHHA B 3aBUCHUMOCTH OT a.
3HaueHNe MOKa3aTeIbHOU QYHKITUH TIPH X = 2 TSt QYHKIUHN Y = 3% y

=32=09.
Penienue noka3aTebHOTO YpaBHEHHUS:
2+ =16

[epenuceiBaeM Kak: 16 =24

[Tonyuaem: x + 1 =4, cnegoBarensHo, X = 3.

Meron ypaBHUBaHUS MOKazaTenen: [ pemenus ypaBHeHUI NPUPABHUBAIOT OCHOBAHHUS
MOKa3aTeNIel U PenIaroT IMOJIyYeHHOE YPaBHEHHE.

Jlorapudm yncna — 3T0 cTeneHb, B KOTOPYIO HY>KHO BO3BECTH OCHOBaHHUE Jiorapudma,
94TOOBI OJYYUTh TaHHOE Ynciao. Onpeensercs kak: ecyiu bY = X, To y = logp(x).
OcCHOBHBIE CBOICTBa JIOTapU(HMOB:
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50.

*  logp(mn) = logg(m) + logp(n)
*  logp(m/n)=logp(m) - logp(n)
*  logp(m*)=k - loga(m)
Jlorapudm:
log2(8) =log2(2%) = 3.
Pemenue norapumMuyeckoro ypaBHeHUs:
log(x) + log(2) =3
[Tpumensiem cBOKCTBO JlorapumMoB:
log(2x) =3 =>2x= 10> =>x=500.
Mertoabl penieHus JorapuGMUIecKux ypaBHEHUN:
[TpumeHeHne CBONCTB JIorapu()MOB [T YIPOILICHHUSI.
[lepeBon B KCIIOHEHIIMATIBHYIO (hOPMY.
Pemenue norapugmMuyeckoro HepaBeHCTBa!
log(x) <2
OTO 03HAYaeT, 4To X < €.
[Tpumenenue norapuMoB B peaabHOMN JKU3HH:
B ¢unancoBsIx pacueTax (Hampumep, Ui pacyeTa CI0KHBIX MPOLEeHTOB). B
HayKe JJIsl I3MEPEHNsI MHTEHCUBHOCTH 3BYKa (IeNOEeIbI).
Paguannast mepa yrna: OnuH paauaH paBeH yrily, IpU KOTOPOM JUTHHA TYTH OKPY>KHOCTH
paBHA PaINyCy OKpPY>KHOCTH.
OmnpeneneHust cuHyca, KOCHHYCa, TAHI€HCA U KOTaHTEHca:
® Cunyc (sin) — OTHOILIEHHE MPOTUBOJIEKALIETO KaTeTa K TUIIOTEHY3€.
¢ Kocunyc (cos) — OTHOLICHHE MPUIIEKAIIETO KaTeTa K THIIOTEHY3€.
® Tanrenc (tan) — OTHOIIIEHHE CUHYCA K KOCHHYCY.
e KoranreHc (cotan) — oOpaTHOE TaHT'€HCY.
3HaKd TPUTOHOMETPUYECKUX (DYHKIMI B pa3HBIX YETBEPTIX:
e [ 4erBepThb: Bce PYHKIMH MTOJIOKUTEITBHBI.
¢ [l yeTBepTh: CHHYC IOJIOXKUTEIECH, KOCUHYC OTPHULIATEIIEH.
e [II yeTBepTh: TAHTEHC MOJIOKHUTEIICH.
e [V dgerBepTh: KOCHMHYC IIOJIOKUTEIICH.
OnHO U3 OCHOBHBIX TPUTOHOMETPUYECKUX TOXKIECTB:
sin?(x) + cos?(x) = 1.
Pemenue ypaBHeHUs: Y paBHEHUE YXKe SBISETCS TOKICCTBOM:
sin?(x) + cos*(x) = 1.
OOpatHas TpuroHoMeTpudeckas QyHKIHS — 3TO QYHKITUS, KOTOpas BO3BPAIIAET yTOJI TIO
W3BECTHOMY 3HAUYEHHUIO TPUTOHOMETPUYECKOH (DyHKIIHH.
3navenue arcsin(0.5):
arcsin(0.5) paBHo 7/6 mium 30°.
Pemenue ypaBHEHHS:
cos(x)=0.5 =>x=m/3 +k * (2rn), rne k — nemnoe guco.
Penienue TpUrOHOMETPUYECKUX YPABHEHUH, CBOISIIMXCS K KBaIPATHBIM:
Hcnonb30BaTh TOXAECTBA 115l IPpeoOpa3oBaHKs ypaBHEHHI B KBaIpaTHBIE.
[MpousBoaHast PyHKIMH — 3TO Mpeesl OTHOUICHUSI M3MEHEHUS! (PYHKIUN K H3MEHEHUIO
MIEPEMEHHOM MPU CTPEMIICHHH 3TOTO U3MEHEHHS K HYJIIO.

51. OcHoBHble npaBuia AupHepeHInpOoBaHuUS:

52.

53.

® [lIpaBuno cymmsr: (f+ g)'=f +¢'

¢ [lIpaBuno npousBeaenus: (fg)' = f'g + fg'

¢ [IpaBuno uactHoro: (f/g)' = (f'g - fg')/g?

*  Ipasuo nemn: (f(g(x)))' = f(g(x))g'(x)
[TpousBoanas pynkuumu f(x) = x>+ 3x - 5:
fi(x) =2x+3.
HenpepbiBHass ¢yHKnuss — 3T0 (yHKIMS, KOTOpas HE WUMEET pa3phlBOB Ha CBOEM
OIpeIeIECHHOM HHTEpBaJe.
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54. Csa3p HempepbBHOCTH U auddepenimpyemoctn ¢yHkumu B Touke: Ecim  ¢yHkuums
muddepeHuupyemMa B TOUKE, TO OHA HETpPEepbIBHA B 3TOM TOUYKE; OJHAKO 0OpaTHOE HE BCerna
BEPHO.

55. Onpenenenne Bo3pacTaHus ¥ yObIBaHUS (PYHKIIMU ¢ IOMOIIBIO Tpon3BoaHon: Ecim f'(x) > 0 Ha
uHTepBane, pynkuus Bozpacraet; ecnu f'(x) < 0, pyHKIUSA yObIBaET.

56. Anroput™m uccrnenoBaHus (GYHKIMA HA MOHOTOHHOCTB!

¢ Haiitu npou3BOIHYIO (QYHKITUH.
*  Onpenenuth Touku kputndeckue To4dku (tae f'(x)=0 wm f'(x) He cymecTByer).
* HccrnenoBaTh 3HaK MPOU3BOAHON HAa MHTEPBANIAX MEXKAY KPUTHUYECKHMMHU TOYKAMHU.

57. YpaBHeHue kacatenbHOW K rpaduky dynkiuu: y — f(a) = f(a)(x — a), rme f'(a) —
MPOU3BOHAS (PYHKIIUU B TOUKE a.

4.2 Kpurtepumn OLlCHUBAHMSA
Kputepun onenkm 3x3aMeHa/3avera ¢ OLEHKOM

Onenka «5» - «OTJIMYHO» BBICTABISETCS OOydaromeMycs, €ciId JIEMOHCTPHUPYIOTCS
BCECTOPOHHEE, CHCTEeMaTHYeCKOoe W TIyOOKoe 3HaHHME Yy4eOHOro MPOrpaMMHOTO MaTepuana,
CaMOCTOSITETILHO BBINOJIHUBIINN BCE MPEIYCMOTPEHHBIE IPOTPAMMOM 3a/1aHusl, TITyOOKO YCBOMBIIHIA
OCHOBHYIO U JIOIIOJIHUTEIbHYIO JIUTEPATYPY, PEKOMEHIOBAHHYIO POrpaMMOM, aKTUBHO paOOTaBIIM
Ha MPaKTUYECKUX, CEMUHAPCKUX, JJAOOPAaTOPHBIX 3aHATUAX, Pa30UPAIOLINICS B OCHOBHBIX HAYyYHBIX
KOHLIENIUSX 110 U3y4aeMON TUCLIMIUIMHE, IPOSBUBIINN TBOPYECKHUE CIIOCOOHOCTU U HAYYHBIN MOAXO0[
B MMOHMMAaHHUH U W3JI0KEHUU Y4eOHOrO MPOTPaMMHOIO MaTepuMa, OTBET OTIMYAETCs OOraTCTBOM U
TOYHOCTBIO MCIIOJIb30BAHHBIX TEPMUHOB, MaTE€pHall U3J1araeTcs MOCAeA0BaTENbHO U JJOTUYHO.

OrneHka «4» - «XOpOII0» BBICTABISETCS 00ydaromeMycs, eClii JeMOHCTPUPYIOTCS JOCTATOYHO
MOJTHOE 3HAHHWE YYeOHO-TPOrpaMMHOTO MaTepuana, He JOIYCKAaloIIUi B OTBETE CYIIECTBEHHBIX
HETOYHOCTEH, CaMOCTOSITEIbHO BBINOJHUBIIMM BCE MPEIyCMOTPEHHBIE MPOrpaMMON 3aJaHus,
YCBOUBILUN OCHOBHYIO JMTEPATypy, PEKOMEHIOBAHHYIO IPOTrpaMMON, aKTUBHO paOOTaBLIMH Ha
NPAaKTUYECKUX, CEMUHAPCKUX, JJAOOPATOPHBIX 3aHATHUSX, MOKA3aBIIUI CHUCTEMAaTUYECKUN XapakTep
3HAaHUM 10 AMUCHMIUIMHE, JAOCTATOYHBIN A JajibHeHIIed y4yeObl, a Takke CHOCOOHOCTh K HX
CaMOCTOSITEJIbHOMY IOIOJHEHUIO.

Omnenka «3» - «yJOBJIETBOPUTEIFHO» BBICTABIACTCS 00yUaromeMycsi, €Clii JeMOHCTPHPYIOTCS
3HaHUS OCHOBHOTO Y4eOHO-IIPOTpaMMHOTO Marepuajia B 00bEMe, He0OXOIUMOM Ui JaTbHEHTIeH
y4eObl U mpeacTosield paboTel o npodeccuu, He OTIMYABIINICS aKTUBHOCTHIO Ha MPAKTHYECKUX
(cemuHapckux) ¥ JaOOPAaTOPHBIX 3aHATHUAX, CAaMOCTOSATENBHO  BBIIOJHUBUIMA  OCHOBHBIC
IIPEIyCMOTPEHHBIE IIPOrPaMMON 3aJaHUsl, OJHAKO JOIYCTUBIINI MOrPEIIHOCTH MPU UX BBINOJHEHUU
U B OTBETE HA SK3aMEHE, HO 00JajarouMii HEOOXOAUMBIMU 3HAHMAMHU A YCTPAHEHHS IOJ
PYKOBOJICTBOM IIPEIOaBATENs] HANOOJIEE CYIIECTBEHHBIX MOIPEIIHOCTEM.

OreHka «2» - «HEYJJOBJIETBOPUTEILHOY» BBICTABIAETCS 00yUaromeMycs, €Ciii 00HApYKUBAIOTCS
npoOenbl B 3HAHUSAX WIM OTCYTCTBHE 3HAaHUHM 110 3HAYUTENBHOW YacTH OCHOBHOTO Yy4eOHO-
IPOrPpaMMHOTO MaTepHaia, He BBINOJHHMBIIEMY CaMOCTOSTENBHO IPEIYyCMOTPEHHBIE MPOrpaMMOin
OCHOBHbBIE 3a/laHMsl, JIONMYCTUBIIEMY IPUHLUINAIBHBIE OMNOKY B BBIIOJHEHUU IPETYyCMOTPEHHBIX
IPOrpaMMOM 3a/laHuii, He O0TpaboTaBIIEMYy OCHOBHbIC NMPAKTHUECKHE, CEMHUHAPCKHE, J1a00paToOpHbIe
3aHATHSI, JIOIyCKAIOIIEMy CYIIECTBEHHbIE OIIMOKU IPHU OTBETE, U KOTOPHII HE MOXET MPOJOJIKUTh
o0y4eHre WM NPUCTYNHUTH K MPo(ecCHOHANBHON NEesTeIbHOCTH 0e3 JOMOJHUTENBHBIX 3aHATHU T10
COOTBETCTBYIOILLEH TUCIUILINHE.

KpnTepml OICHKH JII TECTUPOBAHUS:

* «5» - 85-100% BepHBIX OTBETOB
*  «4» -69-84% BepHBIX OTBETOB

® «3»-51-68% BepHBIX OTBETOB

* «2»-50% u menee
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5. THOOPMAINNOHHOE OBECIIEYEHHE
COO 01.04. MATEMATHUKA

OCHOBHbIE HCTOYHHMKHU

1. Anumos, III. A. Maremaruka: anredpa u Hayajla MaTeMaTHYECKOTO aHaJIN3a, TeOMETPHSL.
Anrebpa u Hauanma wmartemarmdeckoro ananmm3a. 10-11 xmaccer [Tekcr]: y4eOHUK — mis
001meo0pa3oBaTeIbHBIX OpraHu3auii: 0a30BbIi U yriryOnénusiidi yposuu / 1. A. Anmumos, 10. M.
Konsirun, M. B. Tkauépa u np. - 3-e uza. - Mocksa: [Ipocsemenne, 2019

2. Aranacsu, JI. C. T'eomerpus. 10-11 xim.: y4e0. mist oOmieoOpazoBaT. opr. ¢ mpujl. Ha
anekTpoH. Hocutene / aBT.: JI. C. Aranacsan, B. ®@. byrysos, C. b. Kagomnes [u ap.]. — 3-e uznm. —
Mocksa: [Ipocsemenue, 2014

3. Mep3nsak A. I'. Maremaruka: anrebpa ¥ Hayala MaTEeMaTHUYECKOTO aHAIN3a, T€OMETPHSL.
I'eomerpus. 11 kmacc. YrayOnénnsiii ypoBenb. DDV / A.I'. Mepsznsk, JI.A. Homuposckuii, B.M.
[TonsixoB. - Mocksa: IIpocBemenue, 2020 3.2.2. DneKTpoHHBIE M3/1aHUS (IEKTPOHHBIE PECYPCHI)

OcHoOBHBIE 3JICKTPOHHBbIC M3IAHUA

1. boromonos, H. B. Marematuka. Anre6pa u Hayana aHanu3a. bazoBeiif ypoBens: 10— 11
KJIacChl: yUeOHUK 1l cpeHero obmiero oopazosanus / H. B. boromonos. — Mocksa: U3aarenbcTBo
HOpaiit, 2023. — 241 c. — (O6meoOpazoBarenbHbIi 1UKIT). — ISBN 978-5-534- 16084-0. — Tekcr:
anekTpoHHkIi // O6pazoBarenpHast matdgopma FOpait [caiiT]. — URL: https://urait.ru/bcode/530391

2.0narckas, H. IO. Teopus BeposiTHOCTEi W MareMaTH4ecKas CTATUCTUKA  JUIsS
WH)KEHEPHOTEXHUYECKUX HaNpaBJICHUH: yueOHUK U mpakTukyM it By3oB / H. FO. Duarckas, E. P.
XakumyimnH. — Mocksa: M3garensctBo FOpaiit, 2023. — 399 c¢. — (Bricmee oOpazoBaHme).

— ISBN 978-5-534-02662-7. — Tekct: anektponHblii / O0pa3oBarenbHas tiardgopma HOpaiit
[caiiT]. — URL: https://urait.ru/bcode/511231

HuTepHer - pecypcsl:

1.https://ypok.pd/library/sbornik testovih zadanij po matematike s klyuchami 1
71422 .html

2. https://nsportal.ru/npo-spo/obrazovanie-i-pedagogika/library/2016/06/21/testovye-

zadaniya-po-matematike
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