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1. IMACHHOPT ®OHJA OHEHOYHbLIX CPEJACTB

®onn  omenounblx cpeacts  (POC) paspaboran Ha ocHoBe DeaeparbHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIApTa CPeIHEro Mpo(hecCHOHAIBHOTO 00pa3oBaHuUs
(®roC CIIO) no cnenuansHoct 09.02.01 KoMmIbHOTEpHBIE CHCTEMBI W KOMIUICKCHI,
yrBepxkaenHoro Ilpukazom Munnpocsemenuss Poccun ot 25 mas 2022 r. Ne 362 u B
COOTBETCTBHUH C paboueid nmporpammont auctuiuinabsl COO0.02.01 Mamemamuxa

@®OC BxIIOYAET KOHTPOJIbHBIE MaTepHalbl JJsl MPOBEIEHUS TEKYIIET0 KOHTPOJIS U
MIPOMEXYTOUHOM arTecTall B (OpME B5K3aMeHa, KOTOpbIe IO3BOJSIOT OLEHUTh YPOBEHb
TOCTIIKEHUS, 3aIUTAHNPOBAHHBIX PE3Y/IbTATOB O0YUCHHS M0 YUeOHOH TUCIMITIHHE.

Texkyuuii KOHTPOJIb YCIIEBAEMOCTH OCYILECTBIISICTCS C IENBIO PETYISIPHOTO HAOII0IeHUS
32 XOJOM TIOSTAllHOTO OCBOCHHS OOYYAarOIIMMHUCS MaTepuajoM y4eOHOW JWUCIUILIUHBI,
ONTUMU3AIMU YIPaBIEHUSI 00pa30BaTEIIbHON JESATENBHOCTHIO 00YUYaOIIUXCs, CBOEBPEMEHHOU
KOPPEKTUPOBKU EPCOHAJIbHBIX 00pa3oBaTeIbHBIX pe3yJbTaToB, o0yJaroImuxcs
MeJarornyecCKuMu CpeJICTBaMHU.

TexyieMy KOHTPOJIIO YCIIEBAEMOCTH TOJIKAT BCE OOYdaIOUIMECs, OCBAaWBAIOIINE
Y4eOHYIO TUCIUILTUHY.

Texylmuii KOHTpOJb MPOBOJUTCSA B Ipejaenax ydyeOHOro BpPEMEHH, OTBEJIEHHOIO Ha
W3Y4YCHHE NUCUUIUIMHBI TPAJUIMOHHBIMU W HWHHOBAIIMOHHBIMH METOJaMH C HCIIOJIb30BaHHUEM
COBPEMEHHBIX TEXHOJIOTUH.

Pe3ynbrarhl TEKyLIEro KOHTPOJI YCIIEBAEMOCTH OOy4arolMXCsi B BHUJE OLEHKU B
0aJUTbHOM BBIpOXXEHUH («5», «4», «3», «2») 3anChIBAIOTCS B )KypHaJIe y4eOHBIX 3aHATHH.

IIpomexyTouHasi aTTecTanusi M0 y4eOHOW TUCIUIUIMHE MPOBOAMUTCA C LEIbIO OLEHKH
YPOBHSI OCBOEHUS TEOPETUUECKUX 3HAHUHM, YMEHUH, TPUOOPETEHHOr0 MPAKTUYECKOTO OIBITA.

@DopMBI U IEPUOJAUYHOCTD TPOMEKYTOUHOM aTTECTALMK MO0 TUCLUUIUIMHE ONPEIEIIAIOTCS
y4eOHBIM IJIaHOM 00pa30BaTEeIbHOM MPOrpaMMBbl: IK3aMEH.

OK3aMe€H MPOBOJIUTCS HENOCPEICTBEHHO IOCIE 3aBEPLIECHUS OCBOCHUS IUCLUIUIMHBI, B
CPOKH, YCTaHOBJICHHbIE KaJeHJapHbIM Y4eOHbIM rpadukoM. DK3aMeH NpPOBOJUTCS B JICHb,
OCBOOOKIEHHBIN OT APYrux GopM yueOHOI Harpy3Ku.

DK3aMeHaI[MOHHbIE BONPOCHI U 3a[aHUs COCTABIIAIOTCS HAa OCHOBE paboueil mporpammbl
JUCHUIUIMHBL. DK3aMEHalMOHHBIE BOIIPOCHI U 3aJJaHUS JOJIKHBI COOTBETCTBOBAThH MPOBEPSEMBIM
pe3yabTataM OOY4YeHHs U JIOBOJATCA 10 CBEIEHHUS OOYYaloUMXCs B TEUEHHE MEPBBIX ABYX
Mecs1EB OT Hayajia 00 y4eHusl.

2. PE3YJIbTATHI OCBOEHUSI YYEBHOM TUCIHUTIINHBI

COO0 02.01. Mamemamuxa HanpaByieH Ha (HOPMHUPOBAHNE OOIINX KOMIICTCHIIAMN:

e OK 01. Beibupatb criocoObl pemeHus 3a1a4 Npo(hecCHOHAILHON JesITeIbHOCTH,
MPUMEHUTENBHO K Pa3IMYHBIM KOHTEKCTaM.

e OK 02. MHcnonp3oBaTh COBPEMEHHBIE CpEACTBA TOMCKAa, AaHaln3a H
UHTEpIpeTaluu  HHQOpMaMM, U HHPOPMAIIMOHHBIE TEXHOJOTHUU  JUIS
BBITOJIHEHUS 3a]1a4 TPOPECCHOHATIBHOM 1A TEIbHOCTH;

e OK 03. [lnanupoBaTh U peaan30BBIBaTh COOCTBEHHOE MpPO(decCHOHANBbHOE U
JUYHOCTHOE pa3BUTHE, MpeNPUHUMATENBCKYIO JeSITeNIbHOCTD B
npodeccuoHaIbHOM cepe, UCIOTB30BaTh 3HAHUS 110 (PMHAHCOBOM IPaMOTHOCTH
B Pa3JIMYHBIX )KU3HEHHBIX CUTYalUsX;

e OK 04. DpdexTrBHO B3aUMOIeCTBOBATh U pabOTaTh B KOJUIEKTUBE U KOMAH/IE;

e OK 05. OcymecTtBiasiTb yCTHYHO M TNHUCBMEHHYI0O KOMMYHHKAIIMIO Ha
rocyJIapcTBEHHOM si3blke Poccmiickoit denepannu ¢ y4eToM OCOOCHHOCTEH
COLIMATILHOTO U KYJIBbTYPHOI'O KOHTEKCTA;



OK 06. IIposaBasaTe rpaxxaaHCKO-TaTPUOTHYECKYIO MO3UIINIO, TEMOHCTPUPOBATH
OCO3HAHHOE IIOBEJICHHE HAa OCHOBE TPAaJHWLUOHHBIX OOLIECUYETIOBEUECKUX
[EHHOCTEH, B TOM YHCIE C YYETOM TapMOHHU3AMU MEXKHALIHUOHAIBHBIX H
MCKPCIIUMTUO3HBIX OTHOHJGHHﬁ, MNPUMCHATHL CTAaHAAPTbl AHTUKOPPYILIUOHHOI'O
MOBEICHMSI,

OK 07. CopneiicTBOBaTh COXPAHEHHUIO OKpYy>Karolen Cpelpl,
pecypcocOepeeHHI0, MPUMEHITh 3HAHUS 00 M3MCHCHHH KIUMAaTa, TMPUHIIUIIBI
OepexIIMBOrO IMPOU3BOJACTBA, A(PPEKTUBHO [AEHUCTBOBaTH B YpPE3BBIYAMHBIX
CUTyallUAX;

B pe3ynbpTare ocBOGHUS AUCUUIUIMHBI 00YJaIOUIHIACs TOHKEH
yMeTh:

3HATb:

MIPUMEHSTh MaTEMaTHYECKHUE METObI AJIsl pelleHus MpodeccrnoHalbHbIX 33/1a4;
peliaTh TeKCTOBbBIC 3a/1a4H;

BBITIOJIHATH NPUOJINKEHHbBIE BHIYHUCIICHUS;

IPOBOIUTH DIIEMEHTAPHYIO CTAaTUCTUYECKYI0 00paboTKy uHpoOpMalMu U
PEe3yabTATOB MCCIIEJOBAHUH, IIPENICTABIISATH IMOJIyYCHHBIE TAaHHBIE TPa(UIEeCKH.

MOHSTHE BEJIUUMHBI U €€ U3MEPEHMUS;
UCTOPHIO CO3JIaHHsI CUCTEM €IMHUI] BEIMYHHBI;

3Tarbl Pa3BUTHA MOHATUN HATYpaJIbHOTO YKCIIa U HYJIS;

CHCTEMbI CUUCIICHNUS;

MOHATUE TEKCTOBOH 3a/1a4M U IIPOLECCA €€ PELICHNUS;

HCTOPHIO Pa3BUTHS FEOMETPHH;

OCHOBHBIE CBOMCTBA Fr€OMETPUYECKUX (PUTYp HA IUNIOCKOCTH U B ITPOCTPAHCTBE;
IpaBUiIa NPUOJIMKEHHBIX BEIYMCIICHU;

METO]Ibl MATEMATHUECKON CTATUCTUKH.

OO01Me KOMNETeHIIU N

Kon
KOMIIETEeHIIUT ®opMyJIMPOBKA KOMIETEHIIUN 3HaHus1, yMeHUs
OK 01 Bribupate cmocoObl  pemieHus | YMeHus:

3aaa4 poQecCHOHANBHON ®  pacnosHaBaThb 3agady W/MIM TpodieMy B
J€SATEIbHOCTH, NPUMEHUTEILHO K npogecCHOHaTBEHOM /M COIMAJIbHOM
pa3JIMYHBIM KOHTEKCTaM KOHTEKCTE,

®  aHANM3HMPOBATH 3aJadyy W/HIM TIpoOJeMy W
BBIIEIIATE €€ COCTaBHBIC YaCTH;

®  ONpeAeNATh ITAIlbl PEHICHHUS 3a1a4H;

®  BBIBJIATH U 3P (PEeKTUBHO HCKATh WHPOPMAIIHIO,
HEOOXOMUMYIO ISl PCIICHHS 3aJadd  W/WjH
poOIeMEI;

®  COCTaBWTH IUIaH JACUCTBUS,

®  OIpPEIeITUTh HEOOXOIUMBIC PECYPCHL;

®  BIAACTh AKTYaJIbHBIMH METOAaMH pabOThl B
podeCCHOHATBHON 1 CMEKHBIX Cepax;

®  pealHM30BaTh COCTABJICHHBIN ILIaH;

®  OICHHWBATH pPE3YyJbTAaT W IOCICICTBHUS CBOUX
JEHCTBUN (CaMOCTOSTEIBHO WM C ITOMOIIBIO
HAaCTaBHHKA)




3Hanusa:
[ ]

aKTyaJIbHbIN npoecCHOHANBHBIH u
COLIMAIBHBIA KOHTEKCT, B KOTOPOM NPUXOJUTCS
paboTaTh U KHTH;

OCHOBHBIE UCTOYHHKH MH(POPMALMH U PECYPCHI
JUIi  pelieHus  3ajad M 1podieM B

npodeccuoHaIEHOM W/unm COLIMAJIBHOM
KOHTEKCTE;
JITOPUTMBI BBITTOJTHEHUS pabort B

po¢eCCHOHANBHON U CMEXHBIX 00IACTIIX;
MeTOAbl paboOThl B NPO(MECCHOHATLHOH |
CMEXHBIX chepax;

CTPYKTYpY IUIaHa JUIsl pELICHUs 3a/1a4;

MIOPSIIOK OLIEHKH PE3YJIbTaTOB PELICHUs 3ajad
npodeccHoHANBHO JeaTeIbHOCTH

OK 02

Hcnonb3oBath COBPEMEHHBIE
cpelcTBa IIOUCKA, AaHanu3a H
MHTEpIpeTau uHpopManuu u
MH(OPMAMOHHBIE  TEXHOJIOTHU
ULt BBITIOJTHCHHS 3amaq
npo(hecCHOHAIBHON
JEATETbHOCTH

YmMmenusn:

OIIpeIeIAITh 3a1a9H JUTA OUcKa HHGOpMaLuy;
olpeeniTh HEo0X0JUMBbIe WCTOYHUKH
nHdopmanuy;

TUIAaHUPOBATH TPOLIECC MOUCKA;
CTPYKTYPHPOBAaTh NOIy4aeMyro HHPOPMALIHIO;
BBIJCIATh Hanboyiee 3HaYMMOE B TIEpEYHE
nHdopmanuy;

OLICHUBATb MPaKTUYECKYIO 3HAYMUMOCTb
Pe3yJbTaToOB MOUCKA;

0opMIISATh pe3yNbTaThl IOUCKA;

NPUMEHATH  CPEACTBA  HMH(OPMAIMOHHBIX
TEXHOJIOTUH IUIsl penieHus: NpophecCHOHABHBIX
3a/ay;

UCIIONB30BaTh ~ COBPEMEHHOE  IPOrpPaMMHOE
obecrieueHne

3uanusa:
[ ]

HOMEHKJIaTypa UH()OPMALMOHHBIX HUCTOYHHKOB,
MPUMEHSEMBIX B npodeccHoHaAIEHOM
JIeATEeIbHOCTH;

NPHEMBI CTPYKTYPUPOBAHHUS HHPOPMALIIH;
dopmar odopmieHHs pe3yJbTaTOB IOUCKa
nHpOpMAIHY;

COBpEMEHHBIE ~ CPEACTBA M yCTpoiicTBa
UH(POPMATH3ALUH;

HOPAJIOK HMX NPUMEHEHHS U IPOrpaMMHOE
obecrieueHne B npodeccrHoHanbHON
JIeATEIbHOCTH




OK 03

[InanupoBaTh W peaqU30BHIBATH
cobcTBeHHOE TIPO(HECCHOHATEHOE

" JMYHOCTHOE pa3BHTHE,
HPEANPUHIMATEIBCKYIO
JeSATeNBHOCTD B
npodeccruoHanbHON chepe,
UCIIOJIb30BATh 3HAHMS o
(MHAHCOBOH  TpaMOTHOCTH B
Pa3IMYHBIX JKM3HEHHBIX
CHUTYalHUsIX

YMmenus:
®  ONpeAcHiTh aKTyaJbHOCTb HOpPMaTHBHO-
MPaBOBOW JOKYMEHTAIMH B MPOdecCHOHATEHON
JIEeATEIbHOCTH;
®  MPUMECHATh COBPEMCHHYIO HAYYHYIO

npodeccCHOHATBHYIO TEPMUHOJIOTHIO;

e ompenensiTb W BBICTPaMBaTh  TPAEKTOPHUHU
poQecCHOHANTBEHOTO pa3BHUTHA "
camMo00pa30BaHMUs;

®  BBUIBIATH  JOCTOMHCTBA |
KOMMEpUYECKOHN UlIeu;

®  IIPE3CHTOBATh HJCH OTKPHITHSA COOCTBEHHOTO
Jienia B Ipo(hecCHOHANBHOM AeSTebHOCTH;

e  0popMIATH OM3HEC-TIIaH;

paccUnTHIBATH pa3Mepsl BBITUIAT o

MMPOUCHTHBIM CTaBKaM KpCIAUTOBAHUSA,

° onpeaciiATh HWHBECTUIIUOHHYIO
IIPUBJIEKATEILHOCTh KOMMEPYECKMX HIEH B
paMkax mpodecCHOHAIBHON AeSTEIbHOCTH,;

®  [Ipe3CHTOBAaTh OU3HEC-HJCIO;

®  ONpPEHEeNATh HCTOYHUKH (QUHAHCHPOBAHUS

HEIOCTaTKHU

3Hanusa:
e coIepaHue aKTyaJIbHOM
NPaBOBOM JTOKYMEHTALIUH;
e COBpeMeHHas Hay4yHas M NpodeccHOHaNbHas
TCPMUHOJIOT' YA,
®  BO3MOXKHBIE TPACKTOPHH TMPOPECCHOHATHHOTO
pa3BUTHSI U caMOOOPA30BaHMUS;

HOPMATHUBHO-

®  OCHOBBI MPEANPUHUMATEIBCKON AESITEIILHOCTH;
®  OCHOBBI (PUHAHCOBOM I'PAMOTHOCTH;
e  npaBmia pa3paboTKu OH3HEC-TIIAHOB;
®  TOPSJIOK BBICTPAMBaHUSI MPE3CHTAIIIH;
®  KpeIuTHbIE GAaHKOBCKHE MPOAYKTHI
OK 04 D¢ddexkTuBHO B3aUMOJICHCTBOBATE | YMEHUs:
u paboTraTh B KOJUIEKTUBE U ®  OpraHu3oBBIBaTh  paboOTy  KOJJIEKTHBA U
KOMaH/Ie KOMaH/IpI;
®  B3aMMOJICHCTBOBAThH c KOJLICTaMH,
PYKOBOJICTBOM, KJIMEHTAMH B xojie
podeCCHOHAIBLHON eI TeIbHOCTH
3HaHus:
®  [ICHXOJIOTHYECKHE  OCHOBBI  JIEATEIIbHOCTH
KOJUIEKTHBA, TICUXOJOTMYECKHE OCOOECHHOCTH
JIMYHOCTH;
®  OCHOBBI [TPOEKTHOM JAEATEIHLHOCTH
OK 05 Ocy1iecTBiIsITh YCTHYIO u | YMeHus:
MMCBMEHHYI0 KOMMYHHMKAI[UIO Ha ®  [PAMOTHO M3JIaraTh CBOU MBICIH H O(POPMIIATH
TOCYIAPCTBEHHOM SI3bIKE C YUETOM JIOKYMEHTBHI TI0 MPO(ECCHOHATIBHON TEMaTHKE Ha
0COOEHHOCTEH  COLMAIILHOIO U roCyIapCTBEHHOM A3BIKE, NPOSIBIISTH
KyJIbTYPHOTO KOHTEKCTA. TOJIEPAHTHOCTH B paboYeM KOJIJIEKTHBE
3HaHus:
®  0COOEHHOCTH COLHMAIBHOTO W KYJIbTYPHOTO
KOHTEKCTA,;
e nmpaBwia  OQOPMIEHHS  JOKYMEHTOB u
MOCTPOEHHST YCTHBIX COOOIIEHHH.
OK 06 IIposBisaTh TPaXIAHCKO- | YMeHHus:
MaTPUOTUYECKYIO TMO3UIIUIO, ®  ONHUCHIBATH 3HAYMMOCTH CBOCH CHEIHATLHOCTH




3HaHuA:
[ ]

CYIITHOCTh TPa’KIaHCKO-TIATPUOTHIECKOM
MTO3HIINH, 00IIEYEIIOBEUSCKUX [ICHHOCTEH;
3HaYMMOCTh MTPO(ECCHOHATLHON JAESITeNbHOCTH
10 CHEHATBHOCTH

OK 07

JIEMOHCTPUPOBaTh  OCO3HAHHOE
HOBEJCHHUE Ha OCHOBE
TPaZUINOHHBIX
0011IeuesI0BEIECKUX [IEHHOCTEH, B
TOM 4ucIe c y4eToM
TapMOHU3ALIN
MEXHAIMOHAJIBHBIX u
MEXPEJIMIMO3HBIX  OTHOLICHH,
PUMEHATB CTaHJAPTHI
AQHTHKOPPYIIIMOHHOTO MOBEICHNUS
CopnelicTBOBaTh COXPaHEHHUIO
OKpY>KaroLei cpenpl,

pecypcocOepexeH 0, TPUMEHSTD
3HaHUS 00 W3MEHEHHH KIIMMarta,

TIPUHIIATIBI OepexITMBOTO
TIPOU3BOJICTBA, 3¢ PEKTUBHO
JIEHCTBOBaTh B  YpPE3BbIUANHBIX
CHUTYaITUSIX

YmMmenus:

coOIr0IaTh JKOJIOTHUECKON
0e30IMacHOCTH;

OIPEACIATh HANPABICHHUS PECYpCOCOepeKeHUs!
B paMKax MpodeCcCHOHANBHOMN AEATSIbHOCTH I10

CIICOUAaJIbHOCTH

HOPMBEI

3Hanusa:

NpaBUiia SKOJOTHUECKONH OE30MaCHOCTH TPH
BeJIeHUH NPOECCHOHATTBHOM AeATETBHOCTH;
OCHOBHBIE ~ PECYpPCHI,  3aJ€HCTBOBaHHBIE B
npoheCCUOHANBHOM NEeSITeIbHOCTH;

yTH 00ecIeueHns pecypcocOepeKeHust




COO 02.01. MATEMATHUKA

Ne HanmeHoBaHMe TeMbI OK Te];{glel;gflfn(a)(]){cTTI}dOHb Hp;)TMTZTTy:I(I):: o
1 2 3 4 5
Coaeprxanue y4eOHOIro MaTepuaa ..
Lenp u 3a1aun MaTEMaTUKX TP OCBOEHUHN CHEIIUAIBHOCTH.
1. | bazoBrle SHAHWA M yMEHHA IO MaTeMaTHKe B npoeCCHOHATIBPHON U B OK-01, OK-02, YeTHBIH ompoc,
ITIOBCEJHEBHOU JESATEIBHOCTH. OK-03, OK-04, TeCTHpOBAHHE
2. | leficTBHs  Hajl TOJOXHUTENBHBIMH M OTPULATENBHBIMU  YUCIaMHu, ¢ | QK-05, OK-06 OK3aMeH
OOBIKHOBCHHBIMH | JICCSITHIHBIMA JPOOSMHU.
3. | HefictBus co creneHsIMH, GOPMYIIBI COKPAICHHOTO YMHOKECHHSI.
IIpakTuyeckas padora
1. |Ilpaktnyeckoe  3amsitue  Nel.  «/ledictBust  co  cremensmu,  GopMyisl|  OK-01, OK-02, BLIIOIHEHHE
COKPAILICHHOT'0 YMHOKCHUS» OK-03, OK-04, PAKTHYECKOI
OK-05, OK-06 paboThI
Conep:xanue yueOHOIro MaTepuasa .
1. | [IpocTbhie mpOLIEHTHI, pa3HbIe CIOCOOBI MX BBHIYHCICHUS OK-01. OK-02 YcerHslii onpoc,
2. |Jluneitaplie, KBagpaTHBIE, IPOOHO-THHEHHBIC YpaBHEHHS U HEPABEHCTBA. OK-03: OK-0 4: TECTUPOBaHUE
3. |JIuneiiHble HEpaBEeHCTBA. OK-05, OK-06 BHHOHHGHHCV
MIPaKTUYECKON
paboThI
IIpodeccnoHaATbHO-OPDHEHTHPOBAHHOE  COJAEpP/KaHHMe (COAepKaHUe
NPHUKJIATHOT0 MOAYJIs1) OK-01, OK-02, Bemonnenune
1. [IpocThie U CIOKHBIE IPOLEHTHI. OK-03, OK-04, MPaKTHYECKOU
2. | [IporieHTHBIC BEIYUCIICHUS B ICATEIIPHOCTH YUUTEIS Ha4aIbHBIX KJIACCOB. OK-05, OK-06 padoThI
IIpakTHyeckas padora
1. | [Ipaktrueckoe 3ansTue No2. «Berancinenus u mpeoodpa3oBaHus. Y paBHEHUS U BrinonHnenue
HEpaBeHCTBA. ['eoMeTpus Ha MIIOCKOCTU OK-01, OK-02, IIPaKTUYECKOU
OK-03, OK-04, paboThHI
OK-05, OK-06
Coaep:xanne yuedOHOro MmarepuaJjia ..
1. |TlonsTHe KOpHS N-0if CTeNeHu U3 AecTBUTENbHOrO uncia. CBoHCTBa KOpHS N- Boimonuenue
O CTEIEHHN. MPAaKTUYECKON PabOoThI




2. |IIpeoOpa3zoBaHre HPPAMMOHATBHBIX BEIPAKCHUH. OK-01, OK-02,
3. | Oynkuun ¥ = Vx UX CBOMCTBA U rpauKH. OK-03, OK-05,
OK-07
IIpakTnyeckas pabdora
2. | Tpaktuueckoe 3anatue Ne3. «Dynxiuu ¥ = VX ux ceoiictsa 1 rpaduxm»| OK-01, OK-02, Yerusiit onpoc,
OK-03, OK-05, TECTUPOBAHUE
OK-07
Conep:kanue y4eOHOT0 MaTepuasia
1. |[lonsiTHE CTENEHU C JFOOBIM pallMOHATBHBIM ITOKA3aTEIIEM. OK-01, OK-02, BhImosHeke
2. | CrenenHble (DYHKITUHU, HX CBOWCTBA U IPaUKH. OK-03, OK-05, | mpakTuueckoi paboThl
3. | PaBHOCHIIBHOCTB HPPAIIMOHAIBHBIX YPAaBHEHUNA. METO/IbI X PEeIICHHSI. OK-07
IIpakTnyeckas padora OK-01, OK-02,
1. HpaKTquSKoe sapsatue  Ned.  «Metonsl  peumrenus — uppaumonaibneix|  OK-03, OK-05, HpaKI”?I/I;gg():J;I(I;I)%H[I)/I:6OTH
ypaBHEHUI» OK-07
Conep:xanue yueOHOTo MaTepuasa OK-01, OK-02,
1. | CreneHb ¢ IpOU3BOIBHBIM JCHCTBUTEIBLHBIM ITOKA3aTEIIEM. OK-03, OK-05, .
2. |Ompenenenue MOKa3aTeNbHOM (QYHKIMM M ee CBOMCTBA. 3HAKOMCTBO C OK-07 YcTHBIi onpoc,
MPUMEHEHHEM TT0Ka3aTeIbHOW (QYHKITHH. TCCTHPOBAHMC
3. | PemieHne moka3aTeNbHBIX YpaBHEHUH METOJOM YpaBHUBAHMS IOKa3aTelnei, - BHHOHHGVHH%
> . paKTHUECKON paboThI
METOIOM BBEJICHUS HOBOW TIEPEMEHHOIA.
4. | Perenue nokaszarenbHbIX YpaBHEHUHM (YHKIMOHAIBHO-TPA(PUUECKIM METOIOM
IIpakTnyeckas padora
1. [ TIpaktnueckoe 3anstne Ne5. «Pelenne nokasaTeNbHbIX HEPABEHCTB.)
Conep:xanue yueOHOro MaTepuasa
1. | Jlorapudm umncna. Coiictsa norapudmo. Oneparust sorapuGMUpOBaHUsL.
2. | Jlorapudmuueckas GyHKIHUS M €€ CBOWCTBA. OK-01, OK-02,
3. |IlonsTue norapupmuveckoro ypasHeHus. Onepanns NOTCHIUPOBAHUSL. OK-03, OK-05, TecTupoBaHue
4. | OCHOBHBIE METO/BI PEIICHHUS JIOTapU(PMUIECKUX YpaBHEHUN: (PYHKIIMOHAIBHO- OK-07 Beinosinenue
rpadUuecKuil. MPaKTUYECKOU pabOThI
5. |OcHOBHBIE ~ METOJBI pereHus norapu(MUUECKUX  ypaBHEHHH:
METOJI MOTEHIINPOBAHHSI.
6. | OCHOBHBIE METOIBI PEIICHUS JIOTapH(PMUIECKUX YPAaBHEHUI: METO]T BBEICHUS
HOBOH NIEPEMEHHOM.
7. | JlorapumMuueckre HepaBEHCTBA.




IIpakTuyeckas padora OK-01, OK-02,

1. | [TpakTHYeckoe 3aHSTHE Ne6.  «Pemenne  norapupmuueckux | OK-03, OK-05, HpaK]"?I/IﬁIré%jII(}(I)%IH;;6OTH
HEPaBEHCTBY OK-07

IpodeccnonanbHO-OPHEHTHPOBAHHOE (COIEPKAHUE IPUKIIATHOTO MOILYJISA) OK-01, OK-02, Y eTHBIH ompoc,

1. |Tlpumenenne norapudma. Jlorapudmudeckas cmpans B mMaremarnueckue| OK-03, OK-05, TECTHPOBAHHE
CBOMCTBA. OK-07 Brimonnenue

2. |Jlorapudmsl B ipupo/ie. MPAKTUYECKON PabOThI

Coaep:kaHue y4eOHOro MaTepuaia OK-01, OK-02, Y eTHEII onpoc,
CrenenHasi, moka3aTenbHast ¥ Jorapupmudeckas pyHKIuu. OK-03, OK-05, Brmmonnenue

OK-07 MPAKTUYECKON paboThI

IIpakTnyeckas padora OK-01, OK-02,

1. |Ilpaktuueckoe 3ansrue Ne7. «Pemienne npocTelinx ypaBHEHHI OK-03, OK-05, npax?p?ilré%i}é%}lg%mm

OK-07

Conep:xaHue y4eOHOT0 MaTepHuasa OK-01, OK-02,

1. |Paguannas Mepa yria. I[loBopor Touku BoOkpyr Hadama koopaunar. OK-03, OK-04,

Ompenenenue cuHyca, KOCHHYCa, TAHTEHCA U KOTaHTeHCA. OK-05. BLINOIHEHKE

2. | 3HaKku cuHyca, KOCHHYCA, TAHT€HCA U KOTAaHTe€HCAa TI0 YETBEPTSM. MPAKTUYECKON PabOTHI

3. | 3aBUCHMOCTh MEX1y CHHYCOM, KOCHHYCOM, TAHI'€HCOM M KOTAHT'€HCOM OJIHOTO
Y TOTO XK€ yIJIa.

IIpodeccuonaibLHO-OPUEHTHPOBAHHOE  coJep:KaHUe (Coaep:KaHue OK-01, OK-02, YcTHBI omnpoc,

NPUKJIATHOTO MOYJIs1) OK-03, OK-04, TECTUPOBAHUE

1. | TpuroHoMeTpHs B IPUPOJIE, MEAUIIUHE, APXUTEKTYPE. OK-05 Brinonnenue

MPAKTUYECKON pabOoThI

Conep:xanue yueOHOTo MaTepuasa

1. | Tpuronomerpuyeckue ToxkzaecrBa.  IIpeoOpa3oBaHust ~ MPOCTEHUIIHX
TPUTOHOMETPHUYECKUX BbIpakeHHH. CHHYC, KOCHHYC, TAHT€HC M KOTAHTE€HC
YTJIOB OH - Ol OK-01, OK-02,

2. |O6nacty  ompeleneHMss W MHOXKECTBO 3HaueHuil Tpuronomerpuueckux| OK-03, OK-04, Pemenue
byakuuit. YETHOCTh, HEYETHOCTH, MEPUOAUYHOCTH TPUTOHOMETPUUCCKUX OK-05 TPUTOHOMETPHICCKHIX
byHKIU. bymxumit

3. | CroiicTBa 1 TpaduKu PYHKIUH Y = COS X.

4. | CoiicTBa 1 rpaduku QyHKIMA Y = Sin X.

5. | CoiicTBa 1 rpaduxu GyHkmii y = tg X.

6. | CoiicTBa u rpaguku QyHKIHH Y = ctg X.

CamocrosiTesbHast padoTa




1. \ Cxarue u pacTsbKeHHue TpaUKOB TPUTOHOMETPUUYECKHUX (DYHKITUH.

IIpakTuyeckas padora OK-01, OK-02,
1. |IlpakTudeckoe 3aHATHE Neg. «[IpeobpazoBanue rpapuxos| OK-03, OK-04, HpaK]"?II;Iré%jII(}(I)%HfI)/Ia%OTH
TPUTOHOMETPUUICCKUX QYHKITAI OK-05
Coaep:kaHue y4eOHOro MaTepuaa OK-01, OK-02,
1. | O6patHble Tpuronomerpuyeckue pyHkmu. Mx cBoiicta u rpaduku. OK-03, OK-04,
OK-05
IIpakTnyeckas padora OK-01, OK-02, BrOMHeHe
1. |Ilpaktrueckoe 3ausaTue Ne9. «OOpaTHbIC TPUTOHOMETPUICCKUE (PYHKITUH.)» OK-%%,{%I;-OA IpaKTHY ec111<0171 paGoTH
Conep:xanue yueOHOro MaTepuaJa
1. | YpaBHeHue COS X = a.
OK-01, OK-02,
2. | YpaBHeHue Sin X = a. OK-03, OK-04,
3. | YpaBHenue tg X = a. OK-05 Pemenue ypaBHeHMit
4. | YpaBHeHue ctg X = a.
5. | Pemenrie TpUrOHOMETPUYECKUX YpaBHEHUI OCHOBHBIX THIIOB: IPOCTEUIINE
TPUTOHOMETPUYECKHE YPaBHEHUS, CBOSIIMECS K KBaJpaTHBIM, peliaeMble
pa3oKeHUEM Ha MHOKUTEINN, OJHOPOIHBIE.
IIpakTnueckas padora OK-01, OK-02,
1. |llpaktuueckoe  3amsatue  NelO.  «IIpocreiimme  tpuronomerpudeckue| OK-03, OK-04, npaKITB;L%%JII(Ié%Hg%OTH
HEPaBEHCTBa» OK-05
Coaep:xkaHue y4eGHOro MaTepuasa OK-01, OK-02,
1. |IIpeoOpa3zoBaHuE TPUTOHOMETPUUYECKUX BbIPAXKEHHUH. CBOMCTB (PyHKIMII. OK-C())?;,(%I5(-04, HpaK]?;f{He%J;P(I)%HFI;Ia%OTH
IIpakTnyeckas padora OK-01, OK-02,
1. |llpaktuueckoe  3anstue  Nell.  «IIpocreitime  tpuronomerpuueckue| OK-03, OK-04, npax?ﬁzge%ilé%l{ga% OTHI
HEPaBEHCTBA» OK-05
Conep:xanue yueOHOro MaTepuasa
1. | lIpupamenue aprymenta. Ilpupamenue ¢ynkumu. 3anaum, npuBojsimue k| OK-01, OK-03, YerHblii onpoc,
MOHSTHUIO TPOU3BOAHON. OnpeiesieHre MPOU3BOTHOM. OK-04, OK-06, TECTUPOBaHUC
2. | AnropuT™  OThICKaHusI mpousBogHOW. Dopmynbel  auddepennuposanus.| OK-07 BHHOHHeHHeV
[MpaBuina auddhepeHupoBaHus. HpaKTHICCKON
3. |IlonsTue HenpepriBHOHN (yHkiKu. CBoMcTBa HenpepblBHON QyHKIUHN. CBs3b paboTsI

MEXy HEMPEPBIBHOCTHIO U AU HEepeHIINPYyEeMOCThIO (DYHKIIMH B TOYKE.
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IIpakTuyeckas padora OK-01, OK-03,
1. |Ilpaktnueckoe 3ansaTHe Nel2. «AJNrOpuTM pelIeHHs] HEPABEHCTB METOJIOM OK-04, OK-06,
HUHTEPBAJIOB) OK-07
Coaep:kaHue y4eOHOro MaTepuaa OK-01, OK-03,
1. | TeoMeTpryeCcKuit CMBICI TPOU3BOAHON (GyHKIMM — yriaoBoi kodduuuent | OK-04, OK-06,
KacaTrenbHOW K rpaduky (QYHKIMM B TOYKE. YpPaBHEHHE KacaTeIbHOU K OK-07
rpaduky GYHKIHU. AJITOPUTM COCTABJICHUS YPAaBHEHUS KacaTeIbHOW K npa K?;ggg%}lga% OTh
rpaduky ¢pyukuun y=Ff(X)
2. | Bo3pacranue u yObiBaHue ()yHKIIMH, COOTBETCTBUE BO3PACTAHMS M YOBIBAHHUS
(GyHKINHU 3HAKY POU3BOTHOM.
IIpakTnyeckas padora OK-01, OK-03,
1. |Ilpaktuueckoe 3anstue Nel3 «3agaun Ha MAKCUMYM U MUHHMYM. ) OK-04, OK-06, P
CIICHHE IPUMEPOB
2. |llpaktuueckoe 3amstue Nel4 «Anroputm wuccnenoBanus (ynxkuuun  u OK-07
MOCTPOEHHMSI ee rpauKa ¢ IIOMOIIBIO POU3BOTHOI
Conep:xanue yueOHOTo MaTepuasa OK-01, OK-03, .
1. | MccnenoBanue GyHKIMH HA MOHOTOHHOCTb U OCTPOEHHE TPA(HUKOB. OK-04, OK-06, Ycrhblii onpoc,
OK-07 Brbmonnenue
MPaKTUYECKON paboThI
IIpakTnueckas padora OK-01, OK-03,
1. |Ilpaktuueckoe 3anstue Nel5 «Iloctpoenue rpadukoB GHyHKIHI» OK-04, OK-06, BbImoHe e
OK-07 MPAaKTUYECKON paboThI
Conep:xanue yueOHOro MmarepuaJia OK-01, OK-03,
1. | HaxoxeHre HauOoJbIIEro 1 HAMMEHBIIETO 3HaYeHUN (DYHKITUH. OK-04, OK-06, BhImoHe e
2. |Tloctpoenne rpaduKOB C HCIONL30BaHMEM ammapara Mmarematuueckoro| OK-07 NPaKTHYECKON paboThI
aHaJIM3a.
IIpogeccuoHaILHO-OPHEHTHPOBAHHOE  COJep:KaHUe (CcoAep:KaHHUe OK-01, OK-03,
NPHUKJIATHOT0 MOYJI1) OK-04, OK-06,
1. | Haumenbiee u Hanbosbliee 3Ha4YeHUE QYHKIHH. OK-07 Pemenne npumepos
2. |[TpumeHeHre preMa ONITUMHU3AIINH TIPY H3yYEeHUU TEeKCTOBBIX 3aj1ad.
3. | Pelienne TeKCTOBBIX 3a1a4.

Conep:kanue y4eOHOT0 MaTepuaia

YeTHBI onpoc,
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1. | O3HakoMIIEHHE ¢ IOHATHEM MHTETpajia u epBoodpaszuoit mis Gpyrkmun y=f(x).| OK-01, OK-03, TECTHPOBAHHUE
2. | Tabmuma Qopmya Ui HaxOKACHUs TepBooOpasubix. M3ydenwme mpasmia | OK-04, OK-06, Brmonnenue
BBIYUCIICHHS IEPBOOOPA3HOIL. OK-07 NPaKTHIECKOH PabOThI
IIpakTnyeckas padora OK-01, OK-03,
1. |IIpakTuueckoe 3anstue Nel6 «Peienue 3aaa4 Ha cBs3b nepeooOpasnoii uee | OK-04, OK-06, P
. . . CIICHHE IPUMEPOB
MIPOU3BO/IHOM, BBIYMCIICHHE TIEPBOOOPA3HOM ISl JaHHOW ()YHKIIUN) OK-07
Coaep:kaHue y4eOHOro MaTepuaia OK-01, OK-03,
1. | 3amaun, NpUBOAAIIME K IOHATHIO ONPENEICHHOro uuTerpaia — o Beruucinennd OK-04, OK-06,
IUIOLIAZM KPMBOJIMHEHHON Tpaneuuu. [lonstue omnpenenéunoro unrterpana OK-07 Pewenne 3ana4
I'eomerprueckuii 1 GU3NIECKUN CMBICI OTIPEICIICHHOTO HHTerpasia. dopmyra
Herorona— JleiiOuuna.
IIpakTnyeckas padora OK-01, OK-03,
1. | IIpaktrueckoe 3ansatre Nel7 «Pemenue 3aqau Ha npuMenenue uarerpana uist| OK-04, OK-06,
BBIUMCIIEHHS (PU3MUECKHX BEJIUYHMH U MUIOMIAAEH» OK-07 Brinosnnenue
MPAKTUYECKON PabOTHI
Coaep:xanne y4e0HOro marepuajia OK-01, OK-03, V CTHBII ompoc,
1. | ®opmynsl u npasuia auddepenimposanus. Haunbonbiee n naumensmee | OK-04, OK-06, TECTHPOBAHHE
3HAYCHUSA Q)YHKHI/H/I OK-07 Brimonaenue
2. |HccrenoBanve GyHKIUN C ITOMOIIBIO TIPOM3BOTHOM. IPaKTHYECKON paboThI
Conep:xanue yueOHOTo MaTepuasa
1. |IIpenmer crepeomeTpun. OCHOBHBIC MOHATHUS (TOYKA, MPSIMasi, TIOCKOCTD,
npoctpaHcTBo). OcHOBHbIE akcHOMBI crepeomerpuu. [lepecekaromuecs,
napauIebHbIC H CKPEIIUBAOIIUECS MPSIMBIC.
2. |Yron MexIy TUpsSMbIMH B TMPOCTpaHCTBE. [leprneHAuKyISIpHOCTh TMPSIMBIX.
3. | OCHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPBI. OK-01, OK-03, Beionnenue
= MPAaKTUYECKON PabOTHI
4. | TlapannensHble npsaMas 1 miockocts. Onpenenenue. Ipusnak. CBoiicTsa. OK-04, OK-07

[Tapannenenbie miockoctu. Onpenenenue. [Ipusznak. CpoiictBa. TeTpasap u
ero anemeHTsl. [lapamienenunen u ero anemenTsl. CBoiicTBa

IIPOTUBOIOJIOKHBIX TPaHEN U AMaroHanei napauienenumnena. [loctpoenue
OCHOBHBIX CEUEHHH.
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5. | llepnenaukymsipusie npsimbie. [lapasienbHbie IpsMble, epIeHINKYISIPHbIC
K INTIOCKOCTH. [Ipr3HaK nepneHauKyIspHOCTH NPSMOM U INIOCKOCTH

6. | [lepneHauKyYISAp U HAKJIOHHAs. Teopema o Tpex MepHeHIUKYIIpax. YTol
MEXKIY NPSMOM U IJIOCKOCTBIO. YTOJI MEXY IUIOCKOCTSMM.
[lepneHquKysipHbIE IUIOCKOCTH. PacCTOSIHUSA B IIPOCTPAHCTBE.

7. | [lekapToBbl KOOpAMHATBI B IIPOCTpaHCTBE. BekTopel B mpocTpaHCTBE.

Crno’keHue 1 BEIYUTaHUE BCKTOPOB. VYMHOXEHUE BCKTOPA HAa YUCJIO. CKaJ'IprHOC
IIPOU3BCACHUC BEKTOPOB.

IIpakTnyeckas padora OK-01, OK-03, p
1. ‘HpaKTI/I‘leCKOC sansaTue Nel8 «IIpocreiimuye 3a1a4u B KOOpAMHATAX) OK-04, OK-07 CIICHHUE 3a7iat
IIpogeccnonaLHO-OpHEHTHPOBAHHOE coJiepKaHme (conep:xanue
NPUKJIATHOTO0 MOLYJISA)
1. | BsauMHOe pacrionoxeHue npsAMbIX B ipoctpanctie. [lapamnensuocts npsmoii|  OK-01, OK-03,
U IUIOCKOCTH, MAapalIebHOCTh  IUIOCKOCTeH,  mepreHaukysspaocts| OK-04, OK-07
IJIOCKOCTEH. Pemenue npumepos
2. |PacnonoskeHne TPSIMBIX W TUIOCKOCTEH B OKpYXKaromiemM wmupe (mpupoe,
apXUTEKTYypE, TEXHUKE).
3. | Perienne mpakTHKO-OpUEHTUPOBAHHBIX 3a/1a4.
4. | Pa3BuTHE MPOCTPAHCTBEHHOTO MBIIUICHHUS YUAIIUXCSl HAYaIbHBIX KIIACCOB.
Conep:xanue yueOHOTo MaTepuasa
1. | Pacnonoxenue PSIMBIX u TJIOCKOCTEMH B IPOCTPAHCTBE.
[lepneHIUKYISIPHOCT W  MApPaUIENBHOCTh TMPSAMBIX M IUIOCKOCTEH. OK-01, OK-03, BLIHONHEHNE
JlexapTOoBbl KOOPJIMHATBI B IIPOCTPAaHCTBE. BEKTOpBl B NpPOCTpAaHCTBE. OK-04, OK-07 MPAaKTUYECKON paboThI
CnoxeHrne ¥ BBIYMTAHHE BEKTOPOB. YMHOXKEHHE BEKTOpAa Ha YHCIIO.
Koopaunats! BekTOpa.
Conep:kanue y4eOHOTr0 MaTepuasa
1. |Ilpusma (HakIOHHAas, MpsMasi, IpaBuiIbHas) U € aneMeHThl. [lapamnenenurmnes.
CpoiictBa mpsiMmoyroipHoro mapamienenunena. Ky0. Ilupamuma u  eé OK-01, OK- BEiToMHeHMe
aneMeHThl. [IpaBuibpHas mupaMuaa. _ 04 OK-06 IPAKTHTECKOR PaGOTE!
2. |Ilnomaap TOBEPXHOCTH MHOTOTpAaHHUKOB. [Ipocrelimme komMOWHAIMH OK o7 ’

MHOTOTPaHHUKOB. Brruncienue 37eMeHTOB MPOCTPAHCTBEHHBIX GUryp (pEopa,

JaroHainu, yriel). [lpaBuibHble MHOTOIPaHHUKH.
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3. |Humuunp, xonye, chepa u map. OCHOBHBIE CBOMCTBA MPSIMOTO KPYrOBOTO
LWINHAPA, IPSIMOro KPyroBOro KOHyca.

IIpakTuyeckas padora

1. | IIpaktuueckoe 3ansaTue Nel9 «M300paxkeHue T BpallleH!s Ha IIOCKOCTH. OK-01, OK- Y CTHBIIA o1poc,
[IpencraBienue 06 yceu€HHOM KOHYCE» 04, OK-06, TECTHPOBAHKE
2. |IIpaktuueckoe 3ansaTue Ne20 «Cedenus KoHyca (MapajuieIbHOe OCHOBAaHUIO U OK-07 BeimonHenne
MPOXOJIAIIEe Yepe3 BEpUIMHY), CEYCHHMsS IWIMHIApa (MapauielbHO | MPAKTHYCCKOH pabOTEI
MIEePIEeHIUKYJIIPHO OCH), CEUYEHHUAX Iapa. Pa3BépTka HUIMHAPA U KOHYCA»
Conep:kanue y4eOHOT0 MaTepuasia OK-01, OK-
1. |O6Bem mpsimoyroasHOTrOo napaenenuneaa. OoveM kyda. OOBEeMbI TPSIMOM 04, OK-06, BhITIONHEHIE
npu3Mbl B unHApa. O0beMbl TUpaMuIbl 1 KoHyca. O0beM mapa OK-07 IPAKTHYECKON pabOTHI
IIpogeccnonanbHO-OpHEHTHPOBAHHOE  COJep:KaHUe (Co/ep:KaHue
NPHUKJIAJTHOT0 MOAYJIs1)
1. | IloHaTHe 0 CHMMETPHUH B IPOCTPAHCTBE (IIEHTpaIbHAsI, OCEBasL, 3ePKAJIbHAS). OK-01, OK-
- 04. OK-06 Pemenue npumepos
2. | O60061IeHrEe TPEICTaBICHHI O MPABUIIBHBIX MHOTOIPaHHUKAX (TETpas’p, KyO, ’ ’
OKTa3/1p, JOJeKadIp, UKOCAIP). OK-07.
3. |OcoGeHHOCTH  (OPMUPOBAHUS MPEJACTABICHUH O CHUMMETpUH Yy JeTel
HaYallbHBIX KJIaCCOB.
Conep:xanue yueOHOTo MaTepuasa OK-01, OK-
1. | O6beMsI 1 mIoLIa 1M MOBEPXHOCTH MHOTOTPAHHUKOB U TE€J BPAILEHHS. 04, OK-086, TecTupoBatye
OK-07
Conep:xanue yueOHOTo MaTepuasa
1. | CoemecTHBIE U HecoBMeCTHBIE coObITHA. Teopembl o BepositHocT cymmbr | OK-02, OK-03, YerHslii onpoc,
COOBITHH. YCIIOBHasE BEpOSTHOCTb. 3aBUCHUMbIE U HE3aBHUCHMBIE COOBITHSI. OK-05 TCCTHPOBAHHC
Teopembl 0 BEpOATHOCTH MPOU3BEICHUS COOBITHIA. - BHHOHHevHH%
PaKTHUYECKOU pabOTHI
IIpogeccnonaILHO-OPHEHTHPOBAHHOE  COJepikaHHue (coep:kaHue
NPHKJIAAHOT0 MOJLY.IsT) Breimonnenune
1. | OTHOCHUTENBHAS YaCTOTa COOBITHS, CBOMCTBO €€ YCTONYUBOCTH. OK-02, OK-03, MPAKTUIECKON paboThI
2. | Cratuctuueckoe onpenenenne BepostHocTu. Orienka BepostHocTu cobbitus. | OK-05
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3.

MaremaTuueckas TpaMOTHOCTb COCTAaBJICHUA CTaTUCTUYECKOM OTYETHOCTHU
YUUTEIIA HAYAJIbHBIX KJIACCOB.

Conep:kanue y4eOHOT0 MaTepuasia

1. | Buasl cnyuaiinbix BennuuH. OnpeeneHue AMCKPETHOM CilyqaiiHOM BETUYUHBI.
3aKOH pacnpeeneHus IUCKPETHOM ciaydaiinoi Bemuuubbl. Ee umcnoseie | OK-02, OK-03, YcTHbIi onpoc,
XapaKTePUCTUKU. OK-05 TECTUPOBAHUE
2. | CoObiTHE, BEpOSITHOCTH COOBITHSI. CJI0XKEHHE U YMHOKEHUE BEPOSITHOCTEH. Brimosmenue
. MPAKTUYECKON PabOThI
JlMckpeTHas cilydaiiHasi BeJIMYUHA.
IIpakTnyeckas padora OK-02, OK-03, B
. 3 OK-05 BILIOJTHEHNE
1. |IIpaktuueckoe 3amartue Noe2l «llepBuunas 00paboOTKa CTATHCTHYECKHUX MpAKTHYECKOH PaGOTHI
JAHHBIX»
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3.  ®OHJ OUEHOYHBIX CPEJCTB JIIs TEKYIIETO KOHTPOJISA U
MPOMEKYTOYHOM ATTECTALIUMA

3.1. ®opMBI 1 METOABLI OLIECHUBAHUS
@OpMBI TEKYILIETO KOHTPOJIS MO IUCHUIUIMHE:

— YCTHBIH onpoc ((hpOHTATBHBINA, WHAWBUYAIbHBIH, KOMOMHUPOBAHHBIH);

— TecTHpoBaHUE (MMCbMEHHOE WA KOMIIBIOTEPHOE);

— TIUChbMEHHas TpoBepka (OTBEThl Ha BOMPOCHI, pEIICHHE 3aJady U IMPUMEPOB,
COCTaBJICHUE TE3UCOB, pedepaToB, BHIMOIHEHUE CXEM, BBIITOJHEHUE 3aJaHUN IS CAMOCTOSATEILHON
paboThl U Ap.);

— TpakTUYecKas TMpoBepka (MPH NPOBEACHUM MPAKTHYECKHX M J1a0OPATOPHBIX
3aHATUN);

— CaMOKOHTpPOJIb U B3aMMOIIPOBEPKA.

Bo3moxubl U apyrue (GOpMbl TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH, B TOM YHCIE
WHHOBAIIMOHHBIE HA OCHOBE MH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHUH.

[IpenogaBaTens HAa OJJHOM y4eOHOM 3aHSITHUH MOXKET UCIIOJIb30BaTh OJJHY MJIH HECKOJIBKO
(bopM TEKyIIero KOHTPOJISL.

[IpomexxyTouHass  arTecTtanusi  OLIEHUBAeT  pe3yabTaTbl  Y4eOHOHW  JIEATENIbHOCTU
oOyuaroiuxcs 3a ceMecTp (moiayroaue).

OcHOBHBIMU (pOpMaMH MPOMEKYTOUHON aTTECTAI[UH SIBIISIOTCS:

— 3K3aMeH

3.2. ®oH/ OLICHOYHBIX CPEACTB ISl TEKYLIEero KOHTPOJIs
3aoanue 013 ycmnozo onpoca no memam

1. [lepeuucnure BUAbI ypaBHEHUN?

2. OOmpsicHMTEe, KaK pellaTh KBaJpaTHblE YpPaBHEHUS METOJIOM BBIJEIEHHS IOJIHOIO
kBazapara. [Ipusenure npumep.

3. Chopmymnupyiite Teopemy [Tudaropa?

4. Kak paccuutath npoueHT oT yucna? [IpuBeaure npumep, rae HeoOxoaumo Hatu 15%
ot 200.

5. Kak pemmtsb cucteMy JIMHEHHBIX YpaBHEHUH rpaguueckuM MetogoM? ONUIImnTe nporecc
U TIPUBEUTE MPUMED.

6. Uro takoe QpyHkima? OObICHUTE pa3HUILY MEXKY JIMHEHHOW ¥ KBaAPATUIHOW (DYHKIIUEH.

7. HazoBuTe OCHOBHBIE TPUTOHOMETPUYECKUE PYHKIIMN U OOBICHUTE, KAK OHU CBS3aHBI C
MPSIMOYTOJIbHBIM TPEYTOJIbHUKOM.

8. Kak Bbruncnuth miomaap Kpyra u o0sém mununapa? [pusenure hopmysisl U puMep
pacuéra.

9. Uro Takoe HepaBeHCTBO? OOBSCHUTE, KaK pemiarh JUHEHHBIC HEPABEHCTBA C OJHOMN
MIEPEMEHHOM.

10. Kakumu MeTo1aMi MOKHO PEIINTh JIorapu(MUiecKue ypaBHEHHs?

11. OO®bscHUTE, YTO TaKOe ONMpPENEeNEHHBIN MHTErpal U KaK ero BeIYMCIUTH. [IpuBenute
IIPUMED.

12. Yto Takoe mpousBoaHas ¢yHkuuu? Kax HalTH mpOM3BOIHYIO MPOCTOH (DyHKIHH,
Hanpumep, f(x) = x> + 3x?
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IIpakTnyeckune padéoTnl
[Tpaktuueckoe 3ausatue Nel. «JlelicTBust co creneHsMu, GOpMYITbI COKPAILIEHHOTO YMHOKEHUSD)
[IpakTuueckoe 3anstue No2. «Bpruucienus u npeoOpazoBaHusl. YpaBHEHUS M HEPaBEHCTBA.
['eomeTpust Ha IIOCKOCTH»
[IpakTuueckoe 3ansitue Ne3. «DyHkuuu ¥ = Vx WX CBOMCTBA U TpaduKm»
[IpakTuueckoe 3anarue No4, «MeToibl pelieHus: UPPALMOHAIBHBIX YPaBHEHU N
[Ipaktnueckoe 3ansTue NeS. «Pemienne nokazareabHbIX HEPABEHCTB.»
[IpakTrueckoe 3aHATUE No6.  «Pemenue Jorapu(MHUIECKUX HEPABEHCTBY
[IpakTuueckoe 3austue No7. «PemieHue npocTelnx ypaBHEHH»
[IpakTuueckoe 3austue Ne8. «IIpeobpazoBanue rpag kOB TPUTOHOMETPUUECKHUX (PYHKIIHID
[TpakTrueckoe 3ansaTue Ne9. «O6paTHbIE TPUTOHOMETPUUYECKUE (DYHKITUNY
[IpakTuueckoe 3austue Nel(Q. «IIpocTeiiiie TPUroHOMETPUUYECKUE HEPABEHCTBAY
IIpakTnueckoe 3ansatue Nell. «IIpocrelimme TpPUroHOMETPUUECKHE HEPABEHCTBA»
[Ipaktuueckoe 3anstue Nel2. «ANropuT™M perieHuss HEPABEHCTB METOJIOM UHTEPBAJIOB)
[IpakTnueckoe 3ansatue Nel3 «3agaun Ha MAaKCUMyM U MUHUMYM»
[IpakTuueckoe 3ansaTue Nel4 «Anaroput™m uccienoBanus QYHKIUU U TOCTPOCHUS ee Tpaduka
MIOMOILIBIO TPOU3BOAHOM»
[Tpaktuueckoe 3ausatue NelS. «[loctpoenue rpadukoB GyHKIHID
[IpakTnueckoe 3anstue Nel6. «Pemenue 3amay Ha CBA3b NEPBOOOPA3ZHONM U €€ IPOU3BOJHOM,
BBIUUCIICHHUE NTEPBOOOPA3HOM ISl JaHHOH (PyHKIHH
[IpakTnueckoe 3anstue Nel7. «PemieHue 3ajay Ha NPUMEHEHUE MHTErpaja JUlsl BBIYMCICHUS
(bu3MYECKUX BEIUYUH U TUIOLIAICH»
[Ipaktuueckoe 3anstue Nel8. «lIpocrelimue 3a1a4n B KOOPAUHATAX
[IpaxTnueckoe 3anstue Nel9. «M300paxxkeHue ten BpaiieHus Ha miuockoctu. [IpencraBienue o6
YCEUEHHOM KOHYCE»
[Tpaxtuueckoe 3anstue Ne20. «Ceuenust koHyca (mapajieIbHOE OCHOBAHUIO U TIPOXO/ISIIIEE Yepes
BEPIIHHY), CEUYCHMs] NMIUHApa (MapasielbHO W TEPIEeHIUKYISIPHO OCH), CEYCHHSX IIapa.
Pa3Béprka nmimHApa U KOHYCa»
[Tpaktuueckoe 3austue Ne2 1. «[lepBuunas 06pabOTKa CTATUCTUYECKHUX TAHHBIX)
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IIpumepHbIe 3a1aHUs 1JI51 CAMOCTOSITEILHOM MPOPAOOTKH

1. PaccuuTaiiTe CTOMMOCTh CTPOUTEIIEHOTO MaTepHualia, €Cliv ero epBoHavaibHas eHa coctapmuseT 10
000 pyGuei, a Ha Hero npenocTaBieHa ckuaka 15%.

2. B mpoekre 31aHus nperycMoTpeHo yBennuenue otompkera Ha 20%. Ecnin nepBoHavyanbHbIN O10KET
coctaBui 1 500 000 py6ieii, kakoBa HOBasi cymMmMa OropkeTa?

3. Bplumcnute ruomans u NepuMeTp TpeyroibHuka ¢ ocHoBaHusMU 10 cM 1 BeIcOTOM 8 cM.
4. Haiigute 00beM NUIUHIPA C PAIILYCOM OCHOBAHHS 5 cM U BbICOTOM 12 cm.
5. Pemmre nuneitHoe ypaBHeHnue: 3X + 5 = 20. Kakoe 3HaYeHHE X COOTBETCTBYET STOMY YPAaBHEHHUIO?
6. Pemmre cucremy ypaBHEHUH:
2x+3y =12
x-y=1

7. Hcrnonw3ys TpUroHoMeTpHyecKne (QYHKUIUH, HAWIWTE BBICOTY 3MaHUS, €CIIM PAcCTOSIHUE OT
HaOIF0IaTeNs 10 OCHOBAHUS 3/JaHus cocTaBisieT S0 M, a yron mogbema B3risiaa paser 30°.

8. PaccuwmraiiTe JyIMHY CTOPOHBI TPEYTOJIbHHUKA, €CITH U3BECTHBI JIBE CTOPOHBI (2 =7 ¢cM, b =10 cm) u
yron Mexay HaMA (o = 60°).

9. Cobepure maHHBIE O CTOMMOCTH Pa3JIMYHBIX CTPOHTENBHBIX MaTepHaOB (HampuMmep, KUPIHY,
LIEMEHT, JIEPEBO) U MOCTPOHTE rpadMK U3MEHEHHH 1IEH 3a MOCIeIHUE TPU T0Ja.

10. PaccuunTaiiTe CpeaHIO0 IIeHY 3a KBaJAPaTHBIA METP >KUJION TUIOIIAIH Ha OCHOBE JIAHHBIX O IICHAX B
HECKOJIBKUX pailoHax ropoja.

11. MoctpoiiTe MaTeMaTUYECKYI0 MOAETH Ul pacdeTa KOJIUYECTBa HEOOXOJUMBIX MAaTEPUANIOB AJIS
CTPOMTEINILCTBA JIOMA C 3aJaHHBIMH TTapaMeTpaMu (TUIOIIA/Ib, KOJIMYECTBO ATAXEH).

12. HCHOHBSyﬁTC IporpaMMHOC obecrnieueHue IJIA CO3aaHus MOACIIN 3IaHUA U paCcuCTa €ro riIonaau.

3.3. Kputepuu oueHuBanus

Kpurepuu oneHKH 1151 TECTHPOBAHMSA:
«5» - 85-100% BepHBIX OTBETOB
«4» - 69-84% BepHBIX OTBETOB
«3» - 51-68% BepHBIX OTBETOB
«2» - 50% u menee

Kpurepnn oueHnBaHusi IPaKTHYECKOH/J1a00paTOpHON padoThI:

Onenka «5» CTaBUTCS, €CIM YydYallluiics BBINOJNHSET paboOTy B MOJTHOM 00beMe C
COOJII0ICHEM HEOOXOIMMOM MOCIIeI0BAaTEIbHOCTH, BCE ITAnbl pabOThl MPOBOJIUT B YCIOBUSAX U
peXHUMax, 00ecleyrBaIONMX MOJy4YeHUE MPaBUIbHBIX PE3yJbTaTOB U BBIBOJOB, COOJIOJAET
TpeOOBaHUs MPaBUJ TEXHUKU OE30MACHOCTH, NMPABHJIBHO M aKKypaTHO BBIMOJIHSET BCE 3aIUCH,
Ta0JINLIbI, PUCYHKH, YEPTEXKHU, TpaUKH, MPABIIILHO BBIIOJIHIET aHAINU3 MOIPEIIHOCTEH.

OneHka «4» CTaBUTCS, €CIIM BBIIIOJIHEHBI BCE TPEOOBaHUS K OLIEHKE «5», HO ObLIO JOMYIIEHO
JIBa-TpU HesoueTa, He 0oJiee 0/1HOM HerpyOoi OIMOKM M OJHOTO HeJAoYeTa

Onenka «3» cTaBUTCS, €CIM paboTa BHIOJHEHA HE MOJHOCThIO, HO 00BEM BHITIOJHEHHOM €e
YaCTH IMO3BOJIACT IIOJIYUIUTH Hp&BHJ’IBHLIf?I PE3YIbTAT U BBIBO, UJIX €CJIU B XOAC ITPOBECACHH OIIbITA
U U3MepeHUst ObLIIM JOMYIIEHBI OIIMOKU

Orenka «2» cTaBUTCS, €CIU paboTa BBIMIOJHEHA HE TTOJTHOCTHIO, WIIH 00BEM BBITIOJTHEHHOMN
qaCTu pa60T1>1 HC MO3BOJIACT CACIATh MPAaBUJIBHLBIX BBIBOOOB, WK CCJIM OIIBITBI, U3MCPCHUA,
BBIYMCIICHUAA, HaGHIOIIeHI/ISI MMPOU3BOJAWIMCH HCIIPABHUIILHO.
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Kpurtepun ouneHku pe3yjbTaTOB BbITIOJHEHHS
BHEAYIMTOPHOH (CaMOCTOATEIbHOI) padoThI

PabGoTa BbITIOTHEHA TOJHOCTHIO, JEMOHCTPUPYIOTCS TIIYOOKHE 3HAHUS TEOPETHYECKOTO
Marepuaia U yMEHUE UX MPUMEHATb, MTOCIIEI0BATEIbLHO U MIPABUIILHO BBIMOJIHEHBI BCE 3aJaHUs,
CIIeJIaHbl BBEIBOIEI.

Ouenka «5» - «OTJIMYHO» BBICTABIISETCS, €CJIM paboTa BBINOJIHEHA MOJHOCTHIO;
JEMOHCTPUPYIOTCS T1yOOKHE 3HAaHUS TEOPETHYECKOTO Marepuajga M yMEHHUE WX IPUMEHSTDH,
MOCIIE0BATEIHHO, MPABUIHHO BIMOJTHEHBI BCE 33aHUS; IEMOHCTPUPYETCS YMEHUE 00OCHOBAHHO
H3JIaraTh CBOM MBICJIH, I€JIaTh HEOOXOUMBEIE BHIBOII.

Omenka «4» - «XOpOIIO» BBICTABISACTCSA, €CIM pabdoTa BBHINOJHEHA TOJHOCTHIO;
JEMOHCTPUPYIOTCS TIyOOKHE 3HAHUS TEOPETUYECKOr0 MaTepualia U yMEHHE UX IPUMEHSTH;
MOCJIeIOBATEILHO, TPABUJIBLHO BBIMOJHEHBI BCE 3a/IaHMs; BO3MOXXHBI CAMHUYHBIC OIIMOKH,
WCIIPaBJIsiEMbIE CAMHUM CTYIEHTOM I10CJIE 3aMEYaHus MPernoaBaTeis; JeMOHCTPUPYETCS YMEHUE
000CHOBAHHO M3JIaraTh CBOM MBICJIH, €JIaTh HEOOXOUMBIE BHIBOIBI.

Ouenka «3» - «yAOBJIETBOPUTEIBHO» BBICTABIACTCS, €CIU CTYACHT JIEMOHCTPUPYET
3aTpyJHEHHS] C KOMIUIEKCHBIM BBITIOJIHEHHEM PabOThI; HEMOJHOE TEOPETHUECKOe 000CHOBaHUE,
TpeOyromee HaBOISIIUX BOMPOCOB TMPEIOAABATENs; BBIMOIHICT 3aJaHus TPH MOJCKAa3Ke
MpenoaaBaTenis; 3aTpyaHseTcs B GOPMYIUPOBKE BHIBOJIOB.

Ornenka «2» - «HEYIOBIECTBOPUTEIHHOY» BBICTABIISIETCS, €CITU pad0Ta HE BHITIOJIHEHA WIIU
BBHITIOJTHEHA HETPABUIIBHO; JaHa HeMpaBUJIbHAs OLEHKA MPEAT0OKEHHOM CUTYalluH; OTCYTCTBYET
TEOPETHYECKOE 0OOCHOBAHME BBIMOJHEHUS 3aIaHUM.

3.4. ®oH/ OLIEHOYHBIX CPEACTB /AJIsl IPOMEKYTOYHOM aTTecTaAlluu

TECTOBBIE 3AJIAHUSA
Bapuant Nel.
1. Vkakute, Kakoe U3 YKCE SBJIAETCS UPPAMOHATIBHBIM:
a) e
6) 0,5
B) V5

2. ®opmyna Hetorona-JIeitOHMIIA HYKHA JIJTS1 HAX0XKICHHS
a) OIPECIICHHOT0 UHTETpalia
0) HeolpeIeIEHHOT0 HHTerpaja
B) nudepenuana

3. Pemure ypaBHeHueE: Sx +4=0
4
a) &
0)1
B) HET JIEWCTBUTENIbHBIX KOPHEH

4. PemnTe cucteMy HEpPaBEHCTB:
5x—3<3x-7

9 —4x > 25
2) i-2;4]
6) [-eo;- 4]
gy (42
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5. Ynpocture Bolpakenue: 2+ 5 +20% - ¢4 1p*
a) 3 .0
6)0
B) 20*

6. Bepmmnsl Tpeyronsanka ABC aensar okpykHocTb ¢ ientpom O Ha Tpu ayru AB, BC u AC,
rpaJlyCHbIE MEpPbI KOTOPBIX OTHOCATCS 7:5:6. HaiiauTe MEHbIIMI yroa TpeyrojbHUKa

a) 50°
6) 70°
B) 60°

7. ...—2TO OTHOIICHHE IIPOTHUBOJICKALUICTO KAaTETa K IPUIICKAIIEMY KATCTy IPAMOYT'OJIBHOI'O

TPEYTOJIbHUKA.
a) CHHYC
0) KocuHyC
B) TAaHTCHC

8. YnpocTuth BeIpakeHue: Sin a cos @ tan a
a) SIi:I.'I.2 L
0)sina
B) tana

9. ITycts f'(X) =5x +10. Torna pynkuus f(X) umeer

a) MAKCUMYM B TOUYKE X=2
0) MUHUMYM B TOUYKE X=-2
B) MUHUMYM B TOUYKE X=2

10. OnpeneneHHblit HHTETPaAI — 3TO:
a) YUCIIOo

0) pyHKIMA
B) MHOXECTBO ()YHKIIMIA

11. ConocraBbTe KXyl T€OMETPUIECKYIO (GUTYPY C €€ Ha3BaHUEM:

QPurypa HazBanue
1. TpeyronbHHUK a) durypa ¢ 4YeTbIpbMsS  paBHBIMHU
2. KBagpar CTOpPOHAMH.
3. [IpssMOyTOIBHUK 0) @urypa c TpeMsi CTOPOHAMH.
4. TTapamienorpamMmm B) @urypa ¢ NOpOTHUBOIOJIOKHBIMU
CTOPOHAMH, KOTOPBIE PaBHBI U MapajlICIbHBI.
r) @urypa ¢ OPOTUBOMNOJIOKHBIMU
CTOPOHAMH, KOTOpBIE€  paBHBI, HO  HeE

00s3aTeNbHO MapalIeIbHbI

2 2
12. Pemmre HepaBencTBo: BI2x™ +4x +10) = E(x” - 4x +3)

2) f-e2;- 71
6) (- L1
B) [-em;- T) U= L1013 +e
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13.

B mrare rapaxka uuciautcs 54 modepa. Haiigure xonmmdecTBO CBOOOMHBIX JHEH, KOTOPHIC

MOXKET MMeTh Kaxaeli modep B Mmecsan (30 mHei), ecnw exeaHEBHO 25% aBTOMANIUH W3
umeroiuxcs 60 ocraioTcs B rapaxe A NpoduIaKTHIeCKOro peMOHTa!

a) 2 mHs
0) 3 mHs
B) 4 nHs
14. Opna auaronans napaienorpamma 20 cMm, a ctoponsl 10 cm u 14 cm. Onpenenute Apyryro
JIMaroHab:
a) B3 cM
6) 12+Zcm
B) 10+Zcm
15. BriGepure Bce npaBUIIbHBIE METO/IbI PEIIEHUS CUCTEM JIMHEWHBIX YpaBHEHUI:
a) Mertoj moicTaHOBKH
0) MeTton ciokeHus
B) Meron nenenust
16. VkakuTe KOJIUYEeCTBO KOPHEH ypaBHeHHS: +x- 2 +3 =0
a) HET KOpHEeH
0) 3
B) 4
17. CpaBHuTe IUIOIAAM KBa/IpaTa co CTOPOHOMH 6 CM U IPSAMOYTOJIBHUKA € JUTMHOM 8 CM 1 IIMPUHOM
4 cm.
a) Keanpar: 6% = 36
0) [IpssmoyronpHuK: 8 X 4 = 32
B) Her npaBunbHOrO 0TBETA
18. ComnocraBpTe KaXIyI0 MAaTEMaTHIECKYIO OTIEPAIIHIO C €€ ONpeIeTICHUEeM:
Onepanus Omnpenenenue
1. Cnoxenue a) Onepanyst HaXOKIACHUS Pa3HOCTH MEXIY
2. Berunranue JIBYMSI YUCITAMHU.
3. YMHOXeHne 6) Onepanust HaXOXKAECHHSI CyMMBI JBYX WU
4. Jlenenue OoJee yucen.
B) Omepanuss HaXOXIEHHS TMPOU3BEICHHS
JIBYX WJIH 00JIee Yucell.
r) Omepauusi HaXOXJICHHUS KOJHYECTBA,
KOTOpOE TOJIydaeTcs MpH pas3iAe’eHUd OJHOTO
yuclia Ha JIpyroe.
1 |2 3 4
19. Croposnsl napauienorpamma, oopasyromnue yroi 45°, paBHbiio~Zcm 1 4 cM. Haiinure MeHbIyio

JMaroHaNb MapajuieiorpaMMa;

a) 3438 oy
0) 3434 eu
B) 2484 oy
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20. BriGepuTe Bce mpaBUIIbHBIC CBOMCTBA YHUCET:
a) UeTHOoe ynCII0 IEeIUTCS Ha 2.
0) HeuetHoe uucio genurcs Ha 3.
B) [IpocToe 4ncio umMeeT pOBHO JBa IEIUTEIIS.

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

Otser:
Bapuant Ne2.

1. YKa)uTe KOJIMIECTBO KOPHEHN ypaBHEHH S : +x- 2 +3=0
a)l
0) HeT KOpHei
B) 3

2. ...-3TO OTHOIIEHHUE MMPOTHUBOJICIKALICTO KATCTA K TUIIOTCHY3€C B IMIPAMOYI'OJIbHOM TPEYT'OJIbHUKE.

a) CUHYC
0) KocuHycC
B) TAaHTE€HC

1
o Bx ==~
3. Pemnte ypaBHeHue:

a) 2

IJIW

K| =

0)
B) 4

4. Yemy paBHO 3HauUeHUE NMPou3BOAHON pyHKIMU 3y = 3X — 4X B TOUKe X=3

a) 108

06) 105

B) IpyToif oTBET

h - cosfi- 1
5. Ympocrure: sinf
1
o) sinf
L
B) snf

. s
6. HaiinuTe unciioBoe 3HAUCHUE BRIDOKEHUS: 4
o1
a) 4
)~
B) 3

7. Berauciute 3HAYCHUsI TPUTOHOMETPHYECKHX BhIpaxkeHuit: <251 800 ]
a) 0,5
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8. JleticTBHe HaXOXIEHUS IPOU3BOTHON (YHKIIUU HA3BIBACTCS

a) nuddepeHupoBanne
0) MOTEHIIMPOBAHKE
B) jorapuMupoBaHue

9. Croponsl Tpeyronbauka 13 cM, 14 cMm, 15 cm. Haliaure HanuGoIbIIyio BBICOTY TPEYTOIBHUKA:

a) 11,2 cm
6) 18 cm

12
122
B) 13cMm

10. Beibepute mpaBUIbHOE YTBEPKICHHUE:

a) 3HaueHUe npenena PyHKIUHA He eTUHCTBEHHOE
0) IOCTOSTHHBIN MHOXHUTEIb HEJIb3s1 BRIHOCUTH 32 3HAK TIpe/esia
B) ITOCTOSTHHBIN MHOYKHTEJIh MOKHO BEIHOCHTD 32 3HAK Ipejesia

11. PemuTe cuctemMy ypaBHEHUIA:
Vx+y=5
x+y+4/xy =37

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

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

12. ConocraBbTe QUTypHI C UX CBOMCTBAMHU:

Ourypsl CpoiicTBa

1. KBagpar a) Bce ToukM Ha TrpaHMIE paBHOMEPHO
2. IIpsMOyTOABHUK yZaJeHsl OT LEHTPA.

3. TpeyronbHUK 0) MmeeT Tpu CTOPOHBI U TPH yIJIa.

4. Kpyr B) Bce cTOopoHBI paBHBI U BCE YIUIBI IIPSIMBIE.

r) IlpoTuBONOJOXHBIE CTOPOHBI PpaBHbBI U
NapaJICIIbHBL

5 _ 5
13. Pemnte ypaBHeHHe: x-3  x- 3
a)3
6)0
B) R

14. TIpenen cymMMBbl KOHEYHOTO yrcna (pyHKIUI paBeH
a) MPOM3BEICHUIO 3HAYCHUH MPE/IETIOB KaK10M (DYHKIIUU B OT/IETLHOCTH
0) cymMe TIpeiesioB Kak10M (YHKIIMH B OTAETHHOCTH
B) CyMMe€ 3HA4YE€HUH MPOU3BOIHBIX 3TUX (QYHKITUH

15. Haiigure npou3BOAHYIO0 GYHKIMH y=SIN X
a) X + X cos x
0) sin X + C0S X
B) COS X
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16. Karep npormen 15 kM o TeYEHHUIO PEKU U 4 KM IO 03epy, 3aTpaTuB Ha Bech yTh 1 4. Haiinure

CKOPOCTB JIOJIKH TIO TEUECHHUIO PEKH, €CITH CKOPOCTh TCUCHHSI PEKH 4 KM/4:
a) 18 km/u
0) 16 km/u
B) 20 xM/4 4

2
o X
17. Beruucnure 3HaYCHHUE MPOU3BOIHON QYyHKIIMK Y =~ —  + 2X BTOUYKEX = 2
- 0
2 2

3x

a) 10
0) 12
B) 6

18. BriGepute Bce mpaBHIIbHBIE YTBEPKICHUS O KBaIPATHBIX YPABHEHUSX:
a) Y KBaJI[paTHOTO ypaBHEHUSI MOXKET OBbITh JIBa PA3IMYHBIX KOPHSI.
0) Y KBagpaTHOTO YpaBHEHHS BCETJa €CTh XOTs Obl OJTUH KOPEHb.
B) JIUCKpUMUHAHT KBAJIpaTHOTO YPABHEHUS BCET/1a MOJIOKUTEIICH.

19. ConocraBbpTe TEOPEMBI U3 TIEPBON KOJIOHKH € X (POPMYITUPOBKAMH U3 BTOPOU KOJIOHKH.

DopMyIUPOBKU Teopemsl
1) B mo6om TpeyrojabHHUKE cymMMa yriioB paBHa 180°. a)  Teopema
2) Ecnu 1Be ipsiMble TapasuieNibHBbl, TO COOTBEeTCTBYIOIIUE | [Tudaropa
yTJIbl PaBHBI. 0) Teopema o
3) B npsMOyroiapHOM TPEYTroJIbHUKE KBapaT THIIOTEHY3bl | CyMM€e  YIJIOB
paBeH CyMMe KBaJ[paTOB KaTETOB. TPEyroJbHUKA
4) BHeumHuil yroj TpPeyrojbHHKA PaBEH CyMME JIBYX B) Teopema o
BHYTPEHHHUX YIJIOB, HE CMEKHBIX C HUM. napaJuleIbHbIX
MPSMBIX
r) Teopema o
BHEIITHEM YTJIe
TPEyroJbHUKA

20. Bribepute Bce paBUIIbHBIE YTBEPIKACHUS O TEOMETPUIECKHX (pUrypax
a) [Inomanp kpyra Beraucusercs no popmyie S = r?
0) Bce kBaapathl ABISIOTCS MPSMOYTOJbHUKAMH.
B) YTJIbl B IPSIMOYTOJILHOM TpeyrojbHUKe paBHbI 45°, 45°, 90°.

21. Pemmre ypaBaenue: 3X +5=20
Ortser:
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13.
14.
15.
16.
17.
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20.
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30.
31.
32.
33.
34.
35.
36.

Bonpocsl k 3k3amMeny
KakoBa ocHOBHas L1eJIb U3yYSHHUSI MAaTEMaTHKHU B IPO(HECCHOHALHON AEATEIBHOCTH?
HazoBure Tpu OCHOBHBIE 3a1a4l MATEMATHUKH IIPU TOATOTOBKE CIELIMATINCTOB.
[Touemy 6a30BBIC 3HAHUS MATEMATUKH BaKHBI B TIOBCETHEBHOM JKU3HU?

[IpuBeaute mpumepsl MaTeMaTUYECKUX YMEHHI, HEOOXOIUMBIX B MPOQECCHOHATBHON
JeSITeIbHOCTH.

KaxoBbI npaBuiia CII0XKEHHsI ¥ BBIYUTAHKS TTOJIOXKUTEIBHBIX M OTPUIATEIbHBIX YHCe?
Beimonuute Berancienue: (-5) + 8 - 3.

Kak mpou3BOIUTCsI yMHOKEHHE U JIeTICHHE OOBIKHOBEHHBIX JIPO0ECii?

Haiigure pesynprat: ¥ X %.

Banumure GopMyiTy COKpaIeHHOro yMHOXeHust uis (2 + b)? .

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

Uro Takoe MpocThIe MPOLIEHTHI U KaK OHU PACCUUTHIBAIOTCA?

PaccuuTaiiTe mpocThle MPOLEHTHI: KAKOBa CyMMa uepe3 3 rojia, eclid HauallbHasi CyMMa COCTaBIIseT
1000 py6neii, a nmporieHTHast cTaBka 5% roJoBbIX?

B yem pazauna MeXTy IPOCTHIMH U CIIOKHBIMH TIPOLIEHTaMU?

Kaxk paccunThIBatoTCs CII0KHBIE POLIEHTHI?

Pemmre nuneitnoe ypasuenue: 2xX + 3 = 11.

Haiinute xopHU KBagpaTHOTO ypaBHeHHs: X* -5X + 6 =0

Pemmre HepaBencTBO: 3X - 7 < 2.

Omnpenenure mwiomans TpeyrojJbHUKa ¢ ocHoBaHueM 10 cM 1 BBICOTOH 5 cM.
KaxoBbI cBOICTBa MapayuIeabHBIX MPSIMBIX Ha TUIOCKOCTH?

UYro Takoe KOpeHb N-0i CTENEHH U3 yncna’?

Hatigure kopeHb TpeThel creneHu us 27.

Kaxue ocHOBHBIE CBONCTBa KOpHSI N-0f CTENEHH BB 3HaeTe?

[IpuBeauTe npumep npeoOpazoBaHUs HPPAIMOHATBHOTO BEIPRKEHHSI.
Omnpenenure, 4To Takoe QYyHKUUS U IPUBETUTE IIPUMEDP.

Kakue cBoiicTBa hyHKINHN BBl MOXKETE HA3BaTh?

Onpenenvre CTENEHD C TFOOBIM PAIlOHAIBHBIM MTOKA3aTEIEM.

[ocTpoiite rpaduk cTeneHHON QYHKINH Y = X .

Uro Takoe paBHOCHIIbHBIE UPPAIOHAIBHBIE YPAaBHEHUS

Peurite upparnuoHatbHoe ypapHenne: \(x + 1) = 3.

Omnpenenure nokazaTelbHYI0 QYHKIHIO U €€ CBOICTBA.

Hatigure 3HadeHune moka3aTesibHOM QYHKIUH MPH X = 2 11 QYyHKIUH y = 3%,
Pemnte nokaszarensHoe ypaBHeHue: 2¥H = 16.

Kax M0>kHO pemmTh oKa3aTeIbHble YpaBHEHUS METOIOM YPaBHUBAHUS MToKa3aTenen?
UTto Takoe Jorapudm gncia U Kak OH ONpPeIesIeTcs?

3anumurTe OCHOBHBIE CBOMCTBA JIOrapr()MOB.

Hatigure morapudm: log(8) .
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38.
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48.
49.
50.
51.
52.
53.
54.
55.
56.
57.

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

KakoBbI OCHOBHBIE METO/IBI PEIICHUS JIOTAPUPMUUCCKUX YPABHCHHUIA?
Permmre norapupmudeckoe HepaBeHCTBO: l0g(X) < 2.

B yem 3akitouaeTcsi H(pUMEHEHHUE JIOTrapu(MOB B peasibHOM JKU3HU?
Ormpesienute pagiaHHYIO Mepy yria.

KaxoBbl OorpeacyICHrUd CUHYCa, KOCHMHYCAa, TAHI'CHCA U KoTanrenca?

Onumure 3HaKU TPUTOHOMCTPUUCCKUX (1)YHKHI/H>'I B pa3HbIX YCTBCPTIX.

3anumuTe OJJHO U3 OCHOBHBIX TPUTOHOMETPUYECKUX TOXKICCTB.
Pemmte ypaBaenue: sin*(x) + cos*(x) = 1.

Uro Takoe oOpaTHast TPUrOHOMETpUYecKast PyHKIuUs?

Haiigure 3nauenue arcsin(0.5) .

Permure ypaBuenue: c0S(X) = 0.5.

Kak pematorcst TpuroHoMeTpuuecKue ypaBHEHUS, CBOASIIMECS K KBaJpaTHbIM?

Ompenenute MPOU3BOAHYIO (PyHKIHH.
KaxoBbl ocHOBHEIE TTpaBwia quQPepeHINPOBAHAS?
Haiiaure npousBoanyto ¢pyukimu f(X) = x2 +3x -5

Uro Takoe HerpepbIBHAS (YHKITHS?

Kak cBsi3aHbI HEIPEPBHIBHOCTH U JUPPEPEHINPYEMOCTh PYHKIHH B TOUKE?

Kak onpeaenuTh Bo3pacTanue U yobIBaHUE (DYHKITUH C IIOMOIIBIO IPOU3BOIHON?

Onumure AJITOPUTM UCCJIICAOBAaHUS (1)YHK]_II/II/I Ha MOHOTOHHOCTbG.

Kak cocrapnsiercst ypaBHeHHE KacaTebHOH K Tpaduky GyHKIHN?

3.5. Kiiroun K Tectam

Bapuant Nel Bapuant Ne2
1 |s 1 |6
2 a 2 |a
3 B 3 |B
4 0 4 |'B
5 0 5 |a
6 a 6 |B
7 B 7 |0
8 |B 8 |a
9 0 9 |sB
10 |a 10 |6
11 112 11 |8
6|la|r |B
12 | B 12111123 |4
B|T |0 ]a
13 | B 13 | B
14 |06 14 |6
15 [ a,06 15 | a
16 | a 16 | B
17 | a 17 | B
18 [[1]23]4]]18 a0
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8.
9.

10.
11.

12.

13.

14.

15.

4.1. KpaTkue 0TBeTbl K JK3aMeHAIIMOHHBIM BONPOCaAM

OcHOBHasi 1eNb W3Yy4CHUS MAaTEeMaTHKH B NPO(QECCHOHATIBHOM IEATEIBHOCTH — 3TO
pa3BUTHE JOTMYECKOTO MBIIUICHHUS, YMEHUE aHAIM3MPOBATh M pellaTh 3aJaud, a TaKxkKe
IPUMEHEHHE MAaTeMaTHYECKUX METOAOB JUIS PEIICHHs MPAaKTHYECKHUX 3aJad B Pa3IMYHBIX
o0acTsX.
Tpu ocHOBHBIE 321241 MAaTEMATHKH MTPH TOJATOTOBKE CIIEIIHATUCTOB:
e @DopMHpOBaHWE AHATUTHYECKOTO U KPUTHUECKOTO MBIIIICHUSI.
e OcBoeHHE METOAOB KOJMYECTBEHHOTO aHAIN3a M MOJICITUPOBAHUSL.
e Pa3BuTHE HaABBIKOB pELICHUS MPHKIAJHBIX 337a4 C HCHOJIb30BAaHHEM
MaTeMaTH4eCKUX MOJICTICH.
[Touemy 6a30BbIe 3HAHUS MATEMATHKH BaYXHBI B TIOBCEAHEBHOM KU3HU? — OHU IOMOTAIOT
MPUHUMATh 00OCHOBAaHHBIE PEIICHHS, INTAHUPOBATH OIOKET, aHATM3UPOBATH HH()OPMAITHIO
U pemaTh NpaKkTHYECKUE 3a/1a49u.
[Tpumepsl MaTeMaTHYECKUX YMEHUH, HEOOXOAUMBIX B TPOPECCUOHATIBHOMN JIESITEIbHOCTH:
e VYmMenue paboTath ¢ rpadKaMy U JHarpaMMaMH.
e [IpumMeHeHHE CTATUCTUYECKUX METOIOB /ISl aHAIN3A JTaHHBIX.
e PemieHue ypaBHEHHH U HEPAaBEHCTB U1l ONITUMH3ALIUH ITPOIIECCOB.
[IpaBuna cio>XxeHus! U BBIYMTAHUS MTOJIOKUTENBHBIX U OTPULATEIbHBIX YHCEIT:
e [Ipu cio>xeHUM BYX YMCEIN C OJJMHAKOBBIMU 3HAKaMU PE3yNIbTaT OyIIeT C TEM Ke
3HAKOM, a MPHU CJIOKEHUHM C Pa3HbIMM 3HAKaMHU — Oepercs 3HaK OOJIBLIEro IO
MOJTYJIIO YHCIIa.
e [Ipu BEIYUTAHUM YKCIIO YMECHBIIACTCS HA 3HAYCHUE BTOpOro uncna: a - b =a + (-
b).
Beruncienue: (-5) +8-3=-5+8-3=3-3=0.
YMHOXKEHHUE U eTIeHne OObIKHOBEHHBIX JIpo0eii:
e Vmuoxenue: a/b x ¢/d = (a x c)/(b x d).
e Jlenenue: a/b + c/d = a/b x d/c = (a x d)/(b x c).
Pesynbrat: 3% x % = (3 x 2)/(4 x 3) = 6/12 = YA,
dopmyia cokpamieHHOro yMHOKeHust uis (& + b)? : (a+ b)?>=a?+ 2ab + b
Brruucnenue: (32-2%) =(9-4) =5.
IIpocTbie mPOIEHTHI — 3TO MPOLEHTHI, KOTOPbIe HAYUCIISAIOTCS TOJBKO Ha EPBOHAYAIBHYIO
cymmy (ocHOBY). OHU paccuuTbhiBatOTCS 1o popmyne: P = So - 1 - t, tne P — cymma
MPOIIEHTOB, So — NEPBOHAYANIbHAS CYMMa, I — MPOIIEHTHAs! CTaBKa, t — BpeMsl.
Pacdet nmpocThIX MPOIEHTOB:
P =1000 - 0.05 - 3 = 150.
Cymma vepes 3 roma: 1000 + 150 = 1150 py6ueii.
PazHuma Mexxay mpOCTHIMH M CIIOKHBIMHU TTpOIleHTaMu: [IpocThie MPOIeHThl HAuUCIISIOTCS
TOJILKO Ha IEPBOHAYAIBHYIO CYMMY, a CJIO’KHBIE MPOLIEHTHl — Ha CYMMY, YBEJTHUEHHYIO Ha
paHee HauYUCIICHHBIE TPOIICHTHI.
Pacuer ci1oxHbIX Ppo1eHTOB: CIOKHBIE TPOLIEHTHI PACCUUTHIBAIOTCS 1O popmyie: S = So( 1
+ 1), rie S — uToroBas cymma, So — IepBOHAaYalIbHas CyMMa, I — MPOIEHTHAs CTaBKa,
— BpeMsL.
Pemienue nuHEHHOTO ypaBHEHUS:
2x+3=11
2x=11-3
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28.

29.

30.

31.

32.

33.

34.

35.

2x =8
X=4.
KopHu kBaipaTHOrO ypaBHEHHUS:
x2-5X+6=0
(x-2)(x-3)=0
Kopun: X=2ux=3.
Pemenue HepaBeHcTBa:
3X-7<2
3x<9
X<3.
[Inomans TpeyroiabHUKA:
ITnomans S = % X ocHoBaHue X BeicoTa = Y2 x 10 X 5 = 25 cMm2.
CpoiicTBa mapayuienbHbIX HpsAMBIX: [lapasuienbHble TpsMble HE TEPECEKAIOTCS U MUMEIOT
OJIMHAKOBBIM HAKJIOH (YIJI0BOM KO PHUIIUEHT).
Kopens N-oii cTenenn u3 yncia — 3TO TaKOE YHCII0, KOTOPOE IPU BO3BEJCHUU B CTETICHD N
JaeT TaHHOE YHCIIO.
Kopens Tpetheii cremenn u3 27: 3V(27) = 3.
OcHOBHbIE CBOICTBa KOPHSA N-Oi CTENEHHU:
nV(a) - nV(b) = nV(ab)
nV()b} = (nV(a))/(nV(b))
(nV(a))" = a.
[Tpumep npeoOpazoBaHus UPPALMOHATIBHOIO BBIPAKEHUS:
IIpeoGpasosanue: \(a?) = |a|.
Omnpenenenue pyHkunu: OyHKIUSA — 3TO COOTBETCTBUE MEXY ABYMSI MHOXKECTBAaMHU, IPU
KOTOPOM Ka)KJJOMY 3JIEMEHTY IE€PBOIO MHOXECTBAa COOTBETCTBYET POBHO OIMH 3JIEMEHT
BTOpOro MHoxkectBa. [Ipumep: f(x) = x2.
CaoiicTBa QyHKINH:
e  OHO3HAYHOCTH (KQXKIOMY X COOTBETCTBYET TOJIBKO OHO Y).
e HenpepbIBHOCTH ((GYHKIIMS HE UMEET Pa3pbIBOB).
e MOHOTOHHOCTH (BO3pacTaHHe WIN yObIBaHUE).
CrerneHb ¢ TH00BIM paIlMOHATBHBIM MOKa3atenem: Eciau a > 0, To a(m/n) = nV(am), rae mu
N — 1eJble Yuca.
I'paduk crenennoi GyHKIMYU y = X3: DTO KpUBasi, IPOXOoAlIas yepe3 Hayano KOOpAUHAT,
CHMMETPHUYHAst OTHOCUTEIBHO HavYaia KOOP/IMHAT.
PaBHOCHIIBHBIE HppAIOHATIEHBIE YPABHEHUSI — ATO YpaBHEHHS, UMEIOIINE OJMHAKOBBIC
KOpHH.

Pemrenune nppanmoHaaIbsHOTO ypaBHEHHS:
V(x+1)=3

KBagpat o6eux ctopon: X +1=9

X=8.

Omnpenenenue noka3atenbHeil ¢pyHkuuu u e€ cBoiictBa: [lokazaTenpHas QyHKIHS UMeEET
BUAy = a¥, rae a> 0, a # 1. CBolicTBa: Bcerja MoJoKUTEIbHA, MOHOTOHHA B 3aBUCUMOCTH
oT a.

3HaYeHNe TIOKa3aTeNbHOW QYHKINU TpH X = 2 it GyHKIUHU y = 3%

y=3>=09.

Pemenne noka3aTesbHOTO ypaBHEHUS:

2x+l — 16

[lepenuckiBaem kak: 16 =24

[Tomywyaem: X + 1 = 4, ciegoBarensHo, X = 3.

Meron ypaBHUBaHMS NOKa3arenei: s peneHus ypaBHEHUN IPUPABHUBAIOT OCHOBAHUS
IIOKa3aTelel U pelaroT IoJy4YeHHOE YpPaBHEHUE.

Jlorapugm uucia — 3TO CTENEHb, B KOTOPYIO HY)KHO BO3BECTH OCHOBAHHUE JOTrapudma,
9TOOBI OMYYUTH JaHHOE yucio. Omnpeaensercs Kak: eciau by = x, To y = logp(X).
OcHOBHbBIE CBOMCTBa JIOrapu(MOB:
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e  logs(mn) = logs(m) + logs(n)
e  logs(m/n) = logs(m) - logs(n)
o logs(m*) =k - logs(m)
36. Jlorapudm:
loga2(8) = log2(2%) = 3.
37. Pemienue norapuMuIecKOro ypaBHCHHUS:
log(x) + log(2) =3
[IpumeHnsiem CBOWCTBO JIorapr(MOB:
log(2x) =3 =>2x = 10° => x=500.
38. MeTtonbl pemeHus J0rapupMHUIECKIX YPaBHEHUH:
[Ipumenenue cBOMCTB lorapu(MoB JIsl YIPOILIECHHUS.
[lepeBon B SKCIIOHEHIMATBHYIO (OPMY.
39. Pemrenne norapuMuuecKoro HepaBeHCTBA:
log(x) <2
OTo0 03HaYaeT, 4To X < €2
40. I[IpumeneHue jgorapuMoB B peasIbHON KU3HU:
B ¢unanCcOBBIX pacderax (HampuMep, AJIsl pacueTa CIOKHBIX IMTPOICHTOB).
B Hayke i1t n3MepeHusl HHTCHCUBHOCTH 3BYKa (AerOeInl).
41. Panuannas mepa yraa: OuH pajuad paBeH yriy, Ipu KOTOPOM JIJTUHA AYTH OKPYKHOCTH
paBHa paguyCcy OKPYKHOCTH.
42. OmipenienieHus CHHYca, KOCHHYCa, TAHT€HCa U KOTAaHTeHCa:
e Cunyc (Sin) — OTHOIIIEHHE MPOTHBOJICHKAIIIETO KATETa K TUIIOTEHY3E.
e Kocunyc (COS) — OTHOIICHHE MPUIIEKAIIETO KaTeTa K TUHIIOTEHY3E.
e Tanrenc (tan) — oTHOIIIEHHE CHHYCA K KOCHHYCY.
e Koranrenc (Cotan) — oOpaTHOE TAaHI'€HCY.
43. 3HaK¥ TPUTOHOMETPUUYECKUX (DYHKIIUI B pa3HBIX YETBEPTSX:
e | yeTBepTh: Bce (HYHKINHU MOJTOKHUTEIHHBIL.
e |l yeTBepTh: CHHYC MOJOKUTEIECH, KOCUHYC OTPHULIATENIEH.
e |ll yeTBepTh: TAHTEHC MONOKUTEIIEH.
e |V yeTBepTh: KOCHHYC MOJOXKUTETIEH.
44. OHO U3 OCHOBHBIX TPUTOHOMETPHUYECKHUX TOXKIECTB:
sin*(x) + cos*(x) = 1.
45. PenieHre ypaBHEHUS: Y paBHEHHUE YK€ SIBIISIETCS TOKIECTBOM:
sin*(x) + cos*(x) = 1.
46. O6patHast TpuroHoMeTpruecKast QyHKIUS — 3TO QYHKIIWsS, KOTOpasi BO3BPAIIAET YTroJI MO
M3BECTHOMY 3HAUEHUIO TPUTOHOMETPUUYECKON PYHKIIUHU.
47. 3nauenue arcsin(0.5):
arcsin(0.5) paBuo 7/6 wu 30°.
48. Pemienue ypaBHEHHUS:
cos(x) =0.5 =>x=mu/3 +k * (2n), rne K — 1emnoe uucio.
49. PenieHre TPUTOHOMETPUYECKUX YPABHEHUI, CBOAAIIUXCS K KBAJPATHBIM:
Hcnonp30Bathk TOXIECTBA ISl TpeoOpa30BaHus ypaBHEHUI B KBaJpaTHBIE.
50. Ilpou3Boanast (yHKIIUU — 3TO MpeAeN OTHOIICHHUS M3MEHEHUs (PYHKIMU K W3MEHEHUIO
MEPEMEHHON NP CTPEMIICHUHU 3TOTO U3MEHEHHS K HYJIIO.
51. OcHoBHBIE MTpaBWIIa AU PEepeHIIMPOBAHUS:
e [IpaBuio cymmsr: (f+@g)' =f +¢'
e [IpaBuio npoussenenus: (fg)' = f'g + fg'
e [Ipasuio gactuoro: (f/g)' = (f'g - fg')/g?
e Ipasuo nema: (f(g(x)))" = F(9(x))g'(x)
52. TlpouzBoanas ¢pynkiuu f(x) = x> + 3X - 5:
fi(x) =2x + 3.
53. HenpepbiBHast (QyHKIMS — 3TO (PYHKIMs, KOTOpas HE HMEET pPa3phbIBOB Ha CBOEM
OTpe/ieIEHHOM WHTEpBaJe.
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54. Ces13p HempepblBHOCTH U guddepeHnupyemoctrn GyHKIMM B Touke: Ecimm ¢yHKIuS
middepeHpyemMa B TOUKe, TO OHAa HETIPephIBHA B ATOM TOYKE; OIHAKO 00paTHOE HE BCET/Aa
BEpHO.

55. Ompenenenue Bo3pacTanus U yObIBaHMs (YHKIIMH C TIOMOIII0 mipon3BoaHoM: Ecim f'(x) >
0 Ha unTepBase, GpyHKIUA Bo3pactaet; eciu f'(x) < 0, pyHkius yObIBaer.

56. AnropuTt™ uccienoBaHus (HYHKIIMA HA MOHOTOHHOCTb:

e HaiiTu npou3BoaHYyI0 (QYHKIINH.
e Onpeaenuth Touku kputudeckue Touku (rae f'(X)=0 unu f'(X) He cymecTByer).
e lccnenoBaTh 3HaK MPOU3BOIHON HA HHTEPBAJIAX MEXKTY KPUTHUECKHMHU TOUKAMH.

57. YpaBHenue kacarenbHoi k rpaduky ¢yukumu: y — f(@) = f(@)(x — a), rne (@) —
MPOU3BOIHAS (PYHKIIMHU B TOUKE a.

4.2. Kputepun oueHUBAHUS
Kputepun oneHkn 3x3aMeHa/3a4ueTa ¢ OLEHKOI

Onenka «5» - «OTJIMYHO» BBICTABIISIETCS OOydYarOUIEMYyCs, €CIU JeMOHCTPUPYIOTCS
BCECTOPOHHEE, CHCTEMaTHYECKOE M IIyOOKO€ 3HaHUE y4eOHOro IMpPOrpaMMHOI0 Marepuala,
CaMOCTOSITEJIbHO  BBINIOJHUBIIMN BCE MPEIyCMOTPEHHbIE IPOrpaMMOM 3ajaHus, TIIyOOKO
YCBOMBIIMK OCHOBHYIO M JIOTIOJIHUTEIbHYIO JIMTEPATypy, PEKOMEHJOBAHHYI MPOTrPaMMON,
aKTUBHO  paloTaBUIMA HAa NPAKTUYECKUX, CEMUHAPCKUX, Ja0OpaTOPHBIX  3aHATUSIX,
pa3duparoIuiicss B OCHOBHBIX HAyYHBIX KOHIEMIHUAX 10 M3Y4aeMOW AMCUMUIUINHE, MPOSBUBIIUI
TBOpYECKHE CHOCOOHOCTM M HayyHbIH IOJXOX B IOHMMAHUM U U3JI0XKEHUU Y4eOHOro
[IPOrpaMMHOT0 MaTepuMa, OTBET OTJINYAeTCsl OOraTCTBOM M TOYHOCTBIO HCIOJIb30BAHHBIX
TEPMHUHOB, MaTepUai U3J1aracTcs MOCIeJ0BaTEIbHO U JOTMYHO.

OneHka «4» - «XOpOILO» BBICTABJIAETCS OO0yYalOLEMyCs, €CIH JEeMOHCTPUPYIOTCS
JOCTaTOYHO IIOJIHOE 3HAHHE YYEOHO-TIPOrPaMMHOI0 Marepuaja, He JOIYCKAIOIIUi B OTBETE
CYHUIECTBEHHBIX HETOYHOCTEH, CaMOCTOSATEIbHO BBINOJIHMUBIIMNA BCE IPEILyCMOTPEHHBIE
IIpOrpaMMoOM 3aJjaHus, YyCBOMBUIMN OCHOBHYIO JINTEPATypy, PEKOMEHJOBAHHYIO MPOrpamMoi,
aKTHUBHO pa0OTaBIIMKA HA MPAaKTUYECKUX, CEMUHAPCKUX, Ja0OPATOPHBIX 3aHATHUAX, MOKAa3aBIIUH
CHUCTEMATHYECKUN XapaKTep 3HAHWM MO JAUCIHIUIMHE, TOCTATOYHBIN JJ najibHeneld yqaeObl, a
TaKkXke CHOCOOHOCTh K MX CaMOCTOSITEIbHOMY HOIOJHEHHUIO.

Onenka «3» -  «yIOBJETBOPUTEIBHO»  BBICTaBIsIETCS  oOydarolemycs,  €ciu
JEMOHCTPUPYIOTCS 3HAHUS OCHOBHOI'O y4eOHO-IIPOrPaMMHOIO MaTepuana B  00bEMe,
He00X0IMMOM JJIs JalbHEN e yueObl U peAcTosIed padoThl 0 MPOpEeccuu, He OTIIMYABLINICS
aKTUBHOCTBIO HAa NPAKTUYECKUX (CEMUHAPCKUX) U JTAaOOPAaTOPHBIX 3aHATHUSAX, CAMOCTOSTEIHHO
BBIMIOJTHUBIIMM OCHOBHBIE IPEAYCMOTPEHHBIE IMPOrPaMMOM 3aJlaHus, OJIHAKO JOIMYCTUBIIUN
MOTPELIHOCTH MPU UX BBIMOJIHEHUH U B OTBETE Ha dK3aMeHe, HO 00J1a1atoluii Heo0X0AUMBIMU
3HAaHUAMU JUISI YCTpaHEHHUs TMOJ PYKOBOJACTBOM IIperojaBaTessi HaumOosee CyIIeCTBEHHBIX
MIOTPEIHOCTEMN.

Onenka <«2» -  «HEYIOBJETBOPUTEIbHO»  BBICTABISETCS  OOy4aromiemycsi, eciu
OoOHapyKHUBAlOTCS MpoOeibl B 3HAHUSX MM OTCYTCTBHE 3HAHMW MO 3HAUYUTEIBHOW YacTH
OCHOBHOTO Yy4e0HO- MpOrpaMMHOIO Marepuajga, He BBIIOJIHUBIIEMY CaMOCTOSTEIbHO
MIPelyCMOTPEHHBIE TPOrPaMMOI OCHOBHBIE 3aJJaHUs, JOMYCTUBIIEMY MPUHIUITHAIBHbBIE OIINOKN
B BBINOJHEHUH NPEIYCMOTPEHHBIX MpPOrpaMMOil 3adaHuii, He OTpaboTaBIIEMy OCHOBHBIE
MpaKTUYECKHE, CEMUHApPCKUE, JJabopaTOPHBIE 3aHATHUS, TOMYCKAIOIIEMY CYIIECTBEHHbIE OIINOKU
IIPU OTBETE, U KOTOPBIM HE MOKET MPOAOIDKUTH 00yUeHHE WM MPUCTYNUTH K MTPO(PECcCHOHATBHOM
JeSITeNIbHOCTH 0€3 JOMOJIIHUTENbHBIX 3aHITHI MO COOTBETCTBYIOIIEH JUCIHUILINHE.

Kpurtepuu oneHku /151 TECTUPOBAHMS:

«5» - 85-100% BepHBIX OTBETOB
«4» - 69-84% BepHBIX OTBETOB
«3» - 51-68% BepHBIX OTBETOB
«2» - 50% u menee
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5. HH®OPMALMWOHHOE OBECIIEYEHUME
COO 02.01. MATEMATHUKA

OCHOBHbIE HCTOYHHUKH

1. Amumos, II. A. Maremaruka: anrebpa M Hayajla MaTEMaTHYE€CKOTO aHaIu3a,
reometpus. Anredpa U Hadajga Maremarudeckoro ananusa. 10-11 kmaccer [Teker]: yueOHUK miis
00111e00pa30BaTeIbHBIX OpraHu3aluii: 0a30BbIi U yriryonénustit yposuu / 111. A. Anumos, FO. M.
Komsrun, M. B. Tkauésa u ap. - 3-e uzn. - Mocksa: [Ipocsemenue, 2019

2. ArtanacsH, JI. C. T'eomerpus. 10-11 xin.: y4e6. mist o6meobpazoBat. opr. ¢ MpuiL. Ha
anektpoH. Hocurese / aBt.: JI. C. Atanacsu, B. ®@. Byrysos, C. b. Kagomues [u ap.]. — 3-¢ u3a. —
Mockga: IIpocsemienue, 2014

3. Mepsnsak A. I'. MaremaTuka: anrebpa 1 Hauajaa MaTEMaTHYECKOTO aHaIu3a, TeOMETPHSL.
I'eomerpust. 11 knace. Yrinyonéunsiit yposerb. DDV / A.T'. Mepsnsk, [I.A. Homuposckuii, B.M.
[Tonsxos. - Mocksa: [Ipocsemenue, 2020 3.2.2. DaeKTpOoHHBIE U3aHUs (3IEKTPOHHBIE PECYPCHI)

OcHoBHbBIE IJICKTPOHHBIC U3TaHUSA

1. Boromomnos, H. B. Maremaruka. Anrebpa u Hayana ananusa. ba3oBsiii ypoBeHb: 10—

11 xmaccsl: y4eOHHMK s cpeaHero odmero oopasosanus / H. B. boromomnoB. — Mockaa:
WznarensctBo KOpaiit, 2023. — 241 ¢. — (O6meobpazoBatenbublil 1uki). — ISBN 978-5-534-
16084-0. — Texkcrt: anekTponHbId // OOpazoBarenbHas 1uiardgopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/530391

2.0narckas, H. FO. Teopus BepossiTHOCTEH MW MareMaTH4ecKas CTaTHCTHKA JUIs
WH)KCHEPHOTEXHUYECKUX HalpaBJIeHUH: y4eOHUK U MpakTukyM it By30B / H. FO. Dnarckas, E.
P. Xaxkumymmma. — Mocksa: M3narensctBo FOpaiit, 2023. — 399 ¢. — (Bricmiee oOpazoBanue).
— ISBN 978-5-534-02662-7. — Tekcrt: snexTpoHHbIH // Obpa3oBarenbHas miuatdgopma FOpait
[caiiT]. — URL: https://urait.ru/bcode/511231

HNurepHer - pecypcnl:

1. https:/lypox.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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