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1. ITACIIOPT ®OHJA OIIEHOYHbLIX CPEACTB

@onHp  oneHouHbix cpefctB  (POC) paspaboraH Ha ocHoBe @esepasbHOTO
roCy/IapCTBEHHOr0 00pa3oBaTe/bHOTO CTaHZAPTa CpejHero nMpodeccroHanbHOr0 0Opa3oBaHUs
(®IroC CIIO) no cnemmansHocTd 44.02.02 IlperofiaBaHMe B Haya/lbHBIX —KJjaccax,
yTBepxxzaeHHoro IIpukasom MunnpocseljeHuss Poccuu ot 17 asrycra 2022 r. Ne 742 u B
COOTBETCTBUM C paboueii mporpammoit gucturuiiael COO 01.02. Mamemamuka

@®OC BK/IHOYaeT KOHTPOJIbHbIe MaTepuasbl AJIs1 NPOBeJleHHsl TeKYILero KOHTPOJs U
MIPOMEeXXYTOUHOM arTecTaliuM B (hOpMe 5K3aMeHa, KOTOpble IT03BOJISIIOT OLIeHUTb YpPOBEHb
JOCTYDKeHUs], 3aTVIaHUPOBAaHHBIX Pe3y/IbTaTOB 00yueHHs 10 yueOHOM AUCLUIIIHE.

Tekyumii KOHTPOJIb yCIIeBAEMOCTH OCYIIeCTBJISIETCS C 1[eJTbI0 PETYJIIPHOT0 Hab/ I 1eHUsT
3a XO[OM TIO3TarlHOTO OCBOEHMs OOyuarolUMUCS MaTepuasioM Y4eOHOW [JUCLIMTUIHHBI,
ONTUMU3AIUM YIIpaBieHusT 00pa30oBaTe/IbHOW JeATe/bHOCTBI0 00YYaroIUXCsl, CBOEBPEMEHHOMH
KOPPEeKTUPOBKU NepCOHa/IbHbIX obpa3oBaTe/bHbIX pe3y/bTaToB, o0yyJaromxcs
neslarornyecKUMM CpeZiCTBaMH.

TekymieMy KOHTPOJIIO YyCIIeBaeMOCTH TIOJJjIe)KaT BCe o0Oyuaromjuecs, OCBauBaroIye
yuebHy0 JUCLIUIIIUHY.

Tekymyii KOHTPO/Ib TIPOBOJAWTCS B TpefesaXx y4yeOHOTO BpeMeHH, OTBeJeHHOTO Ha
M3yueHWe [JUCLUIUIMHBI TPaJULIMOHHBIMA W WHHOBAL[MOHHBIMH METOJAMU C HCIIOb30BaHHEM
COBpPEMEeHHbBIX TeXHOJIOTHH.

Pe3ynbTaThl TEKYIEro KOHTPOJS YCIIeBaéMOCTH OOydaroIuXcsi B BHE OLIEHKH B
0a/uTbHOM BBIpaYKEHHUH («5», «4», «3», «2») 3aMUCBIBAIOTCS B KypHa/Ie y4eOHBIX 3aHSATHIM.

IIpome)xyTouHasi aTTecTaus 1o yyeOHOW AMCLUTUIMHE TPOBOAUTCS C LieJIbI0 OLIeHKH
YPOBHS OCBOEHHSI TEOPeTUUYEeCKHX 3HaHUM, YMeHUM, IPHOOpPeTeHHOT0 MPaKTHUeCKOT0 OTIbITa.

@®opMbI ¥ TEPUOJUYHOCTE POMEKYTOYHOM aTTeCTaly M0 AUCLUIUIMHE OIpeJesitoTCs
yueOHBIM 17IaHOM 00pa30BaTe/IbHOM MTPOrPaMMBbl: SK3aMeH.

OK3ameH TMPOBOAMUTCS HENOCpeACTBEHHO I0C/e 3aBeplleHHs OCBOEHHSl AUCLIMILIVHBI, B
CPOKH{, yCTaHOBJ/IEHHble Ka/leHJapHbIM yueOHbIM TpaduKoM. OK3aMeH IMPOBOJUTCS B [ieHb,
0CBOOOXK/IEHHBIN OT JPYruX (GopM yueOHOM Harpy3Ku.

OK3aMeHal[IOHHbIe BOTIPOCHI U 3a/IlaHUsI COCTABJISIIOTCS Ha OCHOBe paboueil MporpaMmbl
JUCLMIIMHBL. DK3aMeHalMOHHbIe BOIIPOCH] U 3alaHUs JO/KHBI COOTBETCTBOBATh POBEPSEMbIM
pe3ysibTataM 00yueHHSI U JOBOAATCS O CBefleHWs OOY4YaroUxCs B TeueHHe TepBbIX ABYX
MecCsIL|eB OT Hauasia 00yueHusl.

2. PE3YJIBTATBHI OCBOEHUS YUYEBHOM AU CITUIL/INHBI

COO 01.02. Mamemamuka HaripaBjieH Ha OpMHUPOBaHKUe OOIINX KOMITeTeHLIUH.
OcBoeHre y4eOHOM AWCLUIUIMHBI [JOJDKHO CIIOCOOCTBOBATH (POPMHUPOBAHMIO OOIINX
KOMIIeTeHI[UM:

* OK 01. BeibupaTs crioco0p! pelieHus 3afau MpodecCroHanbHOM IesTeTbHOCTH,
TIPUMEeHUTEe/IbHO K Pa3/IMUHbIM KOHTEKCTaM.

e OK 02. Hcnons3oBaTb COBpPeMeHHble CpejCTBa II0MCKA, aHalIu3a |
WHTeprpeTalid MHQOpPMaLuu, U WHPOPMALMOHHbIE TEeXHOJIOTUM  [iIs
BBINOJIHEHUS 33/jau TPodecCrOHaIbHOM [1esiTe/IbHOCTH;

e OK 03. IlnaHMpOBaTh U peasu30BbIBaTH COOCTBEHHOE MpPOdecCHOHATbHOE U
JTMYHOCTHOE pasBuUTHE, npeArpUHUMATE/IbCKYH0 JlesITeJIbHOCTh B
rpodeccruoHanbHOM cepe, UCI0/Ib30BaTh 3HAHUS M0 (PUHAHCOBOW FPAMOTHOCTH
B Pa3/IMUHBIX )KU3HEHHbIX CUTYaLUsX;

¢ OK 04. OddekTrBHO B3arMO/ielicCTBOBaTh U pabOTaTh B KOJ/IEKTHUBE U KOMaH/E;

e OK 05. OcywecTtBiaTe YCTHYH0 U IUCbMEHHYH) KOMMYHMKALMI0 Ha
roCyJapCTBeHHOM si3bike Poccuiickori defepaii ¢ y4eTOM OCOOEHHOCTeH
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COL[MA/IBHOTO U KYJIbTYPHOTO KOHTEKCTa;

OK 06. ITposiBasiTE rpaXkKAaHCKO-TIaTPUOTUUECKYIO MO3ULIMIO, IeMOHCTPUPOBAaTh
OCO3HaHHOe TIOBeJileHHe Ha OCHOBe TPAJUIIMOHHBIX O0OIIjeueioBeuecKmx
LIEHHOCTel, B TOM UHMC/Je C y4YeTOM TapMOHM3alluM MeXXHallMOHAa/lbHbIX M
MEXKpe/IUTM03HbIX OTHOILEHUM, NMPUMEHSITh CTaHJapThl aHTUKOPPYMLIMOHHOTO
MOBe/IeHHST;

OK 07. CopelicTBOBaTh COXpaHEeHU!o OKpY’Karolen cpefpl,
pecypcocOepe)xeHHo, TIPUMEeHSITh 3HaHUsI 00 M3MeHeHUM K/MMarta, TIPUHLIUIIBI
OepeXX/IMBOTO  TIPOM3BOACTBA, 3(PQEKTHBHO [eHCTBOBaTh B UYpe3BBbIYANHBIX
CUTYyaLusIX;

B pe3ysbTaTe 0CBOEHUS JUCIIUTITMHBI 00YUarOIUICS JO/DKeH
yMeTh:

3HATb:

MIPUMeHSITh MaTeMaTHyeCcKre MeTO/Ibl [/ pellieHNst TpodecCrOHabHbIX 3a/ay;
pellaTh TEKCTOBbIE 3a/jauy;

BBITIO/THSATE MPUOIVKeHHbIe BHIUMC/IEHNS;

TIPOBOJIUTh 3JIEMEHTapHYH CTaTUCTHUecKyro o00paboTKy wuHdpopMaLud U
pe3y/bTaToB MCC/Ie[l0BaHUM, TIPe/CTaB/ISTh MO/yUeHHbIe JaHHble rpauuecKy.

TIOHSITHE BeJIMUMHbBI U ee U3MepeHus;

VICTOPUIO CO3/IaHUSI CUCTEM e/IMHUL] BeJTUUUHbI;

3Tarbl pa3BUTHS TIOHATHI HaTYPa/JbHOTO YKC/IA U HYJIS;

CUCTeMBbI CUHC/IEHUS;

TMOHSATHE TeKCTOBOM 3a/lauM Y Mpoliecca ee pelleHus;

HICTOPUIO Pa3BUTHS TeOMETPUY;

OCHOBHbIe CBOMCTBa reOMeTpUuecKux (Uryp Ha IJ0CKOCTA U B POCTPAHCTBE;
TnpaBusia NMPUOIM)KeHHBIX BbIUHCIeHUH;

MeTO/Ibl MaTeMaTH4eCKOW CTaTUCTHKH.

OO01He KOMITeTeHIHH:

Kopg
KOMIIeTeHIIM U DopMy/IMPOBKA KOMIIeTeHIIMHU 3HaHMsA, yMeHUsI
OK 01 BbiOupaTh  CIocoObI  pellleHust | Y MeHHA:

3a71au nipoecCHOHaNBEHOM ®  pacrio3HaBaTh 3ajlauy W/Wid 1pobieMy B
JleATe/IbHOCTH, NTPUMEHNTETBHO K npo¢eCcCOHANBHOM W/ COLMAIEBHOM
Pa3MYHBIM KOHTEKCTaM KOHTEKCTe;

®  aHa/M3UpOBaTh 3a/jauy W/UIM mnpobiaeMy u
BBLIJIEJISATH €€ COCTaBHbBIE YaCTH;

®  OMpejeNiATh 3TaTbl PEIIeHUs 3a/1auH;

®  BBISIBJIATH U 3PPEKTUBHO KCKATh UHPOPMALIHIO,
HEOOXOAVMMYIO [Uisl pelleHUus 3a/aud  W/WM
npobemsbi;

®  COCTaBWTH IJIaH JIEHCTBUS;

®  onpefesuTh HeOOXOIUMbIE PeCYDPChI;

® B/A/IeTb AaKTyaJbHBIMH MeTO/aMu paboThl B
nipodeCcCHOHANBHOMN U CMEXHBIX cdepax;

®  peasM30BaTh COCTAB/IEHHBIN TIIaH;

®  OlleHWBaTh pe3y/JbTaT W TIOCIEACTBUS CBOMX
JelicTBUN (CaMOCTOSITE/ILHO WU C TIOMOIIbIO
HaCTaBHUKA)




3HaHuA:

aKTyasbHbIN npodeccroHaNbHBIN u
COLMa/bHBIN KOHTEKCT, B KOTOPOM MPUXOAUTCS
paboTaThb U JKUTH;

OCHOBHbIE MCTOUHMKU UH(OPMAaLMU U PecypChl
/i pelleHWs  3ajad W mpobneM B

rpodhecCOHATEHOM w/umm COLMAJIEHOM
KOHTEKCTe;
anrOpPUTMBI BBITIOJTHEHUST pabort B

MpoheCCUOHATBHON U CMEXKHBIX 00/1aCTsIX;
MeTofbl  paboTbl B MpOQecCHOHanbHOW |
CMEeXHBIX cdepax;

CTPYKTYpY I/IaHa /IS pellieHus 3a7iay;

TIOPSI/IOK OLIEHKM Pe3yJ/IbTaTOB DEIleHMs 3afiau
rpodheCCUOHATBHOM JIeSITe/TbHOCTH

OK 02

Hcromnb30BaTh COBpEMeHHbIe
CpeicTBa TIOMCKA, aHaiu3a |
VHTepIpeTauuy WH(OpMaLUU U

WH(OPMALMOHHbIE  TEXHOJIOTHU
JJ1st BBITIOJTHEHUS 3a7au
ripodeccroHaTBLHOM
JeATeIbHOCTH

Ymenusn:

OTIpeZieNATh 3a/jaukl J/is TIOUCKa MHpOpMaIvy;
onpe/iesisTh HeoOxo1Mble HCTOYHUKU
vHopMaLy;

TUIAaHUPOBATB MPOLIECC MTOWCKaA;
CTPYKTYPUPOBaTh NO/IydaeMyto HHPOPMALHIO;
BbIZIEATh Haubosee 3HauMMoe B TepeuHe
vHopMaLy;

OL|eHMBATb MPaKTHUeCKYIO
pe3y/IbTaToB ITOUCKA;
0(hOpMIATH pe3y/bTaThl [IOMCKA;

3HAUYHUMOCTD

® [pUMEHATb  CpejcTBAa  MH(OPMALMOHHBIX
TeXHOJIOTHM [i/1s1 pellleHusi podeccroHaIbHbIX
3a71ay;

®  UCIO/b30BaTh  COBPEMEHHOe  TPOTrpPaMMHOE
obecrieuenne

3HaHuA:

*  HOMEeHK/IaTypa UH(QOPMALMOHHBIX UCTOYHHUKOB,
MIPUMEHSIEMBIX B npoecCoHaNIbLHON
JlesATe/IbHOCTY;

MpHeMbI CTPYKTYPHUPOBaHUsI MH(GOPMaLUH;
¢dbopmar odopmieHHss pPe3yibTAaTOB TIOMCKA
vH(popMaLny;

COBpDEMeHHble ~ CpejcTBa U
vH(OpMaTH3aIuy;

NOPSAIOK MX TIPUMEHEHUsT M IpOorpaMMHOe
obecrieuenre B npodeccroHaIbHOMN
JleATeNbHOCTH

YCTpOKCTBa




OK 03 IInanupoBaTh M peanu30BbLIBATH | YMeHMs:
cobcTBeHHOe TIpodeccroHaNbHOe ®  onpefeNiiTh ~ AKTyaJlbHOCTb  HOPMAaTHBHO-
" JIMYHOCTHOE pasBUTHE, TIpaBOBOM [JOKyMeHTal|uy B poecCHOHaNIbHON
TIpeANIpYHUMATe/TbCKYIO JlesITe/IbHOCTH;
JlesITe/IbHOCTh B ®  [IpUMeHSThb COBPEMEHHY0 Hay4HYO
ripodheccroHaIBLHOM cepe, rpodhecCUOHaTBHYIO TEPMUHOJIOTHIO;
WICTI0/T30BaTh 3HaHUS 110 ® onpefeniiTh U BBICTpPaWBaTb  TPAeKTOPHUH
(MHAaHCOBOM  I'DaMOTHOCTH B npodeCcCOHANBbHOTO pa3BUTHS "
Pa3IMYHbIX JKU3HEHHBIX caMo00pa3oBaHus;
CHUTYaLsIX ® BBUSB/ISATH  JIOCTOMHCTBA W HE/IOCTaTKU
KOMMepYeCcKOH ujeu;
®  [Ipe3eHTOBAaThb MWJeEU OTKPBITHS COOCTBEHHOTO
Jlena B mpoecCOHaNIBLHOMN JeATebHOCTH;
*  odopmaTh OU3HeC-TIIaH;
®  pacCuMTHIBATh pa3Mepsl BBITI/IAT o
TIPOLIEHTHBIM CTaBKaM KPeZUTOBaHMUST;
*  onpeensiTh VHBECTULIMOHHYIO
TIPYB/IEKATe/IbHOCTh KOMMEpPUeCKUX ufed B
paMKax npoceccroHaNIbHON AeATeTbHOCTH;
®  mpe3eHTOBATh OH3HeC-HAelo;
®  onpejiesisTh UCTOUYHUKY (PHAHCHPOBAHUsI
3HaHus:
®  CopeprkaHHe aKTyanbHOU HOPMAaTHBHO-
MIPaBOBOM JIOKYMeHTaI1K;
® CoBpeMeHHas HayuyHas U Tpo¢ecCHOHaTbHAs
TepMUHOJIOTHS;
®  BO3MOXKHble TpPaeKTOpUM IpodecCHOHaIBHOIO
pa3BuUTHs U caM000pa3oBaHus;
®  OCHOBBI IIPeJTIPUHUMATETLCKOM JesTe/IbHOCTH;
®  OCHOBBI (PMHAHCOBOM IPaMOTHOCTH;
®  mpaBusa pa3paboTKu OU3HEC-TIIaHOB;
®  [IOpS/IOK BHICTPAaMBAHUS MTPe3eHTaLN;
®  KpeJuTHbIE OAHKOBCKUE MPOJYKTHI
OK 04 O dekTUBHO B3aUMO/eCTBOBATL | YMEHHUA:
U paboTaTb B KOJUIEKTHBE U ®  OpraHu30BbIBaTH  paboTy  KO/IEKTHBA |
KOMaH/ie KOMaH/Ibl;
*  B3aMMOJelCTBOBaTh c KOJI/Ieramu,
DYKOBO/ICTBOM, K/IMeHTaMH B xoge
nipodeCcCHOHANBHOM JIeSITebHOCTH
3HaHuA:
®  [ICUXOJIOTWUYeCKHWe  OCHOBbl  [|eSITe/lIbHOCTH
KOJUIEKTHBA, IICHXO0JIOTHYecKhe 0COOeHHOCTH
JIMYHOCTY;
®  OCHOBBI [TPOEKTHOM /IesITeIbHOCTH
OK 05 OcymiecTBnATH YCTHYIO U | YMeHHUA:
MMUCbMEHHYI0 KOMMYHHKALIMIO Ha ®  PaMOTHO M3/1araTb CBOU MBIC/IIM U O0(GOPMJISTEH
rOCYZIapCTBEHHOM SI3bIKE C yUeTOM JIOKYMEHTHI 110 TIpo(heCCHOHATBHOM TeMaTHKe Ha
0COOeHHOCTell  COLManbHOrO | roCcy/lapCTBEHHOM s3bIKe, TIPOSIBJIATD
KyJIbTYPHOT'O KOHTEKCTa. TOJIEPAHTHOCTH B paboueM KOJIJIEKTHBE
3HaHus:
®  0CcO0EHHOCTH COLMANBHOTO W KYJbTYPHOTO
KOHTEKCTa;
® nmpaBuna  OpOpPM/IEHHWS  JJOKYMEHTOB U
TIOCTPOEHMs YCTHBIX COOBLIEHHH.
OK 06 IIposiBnisATB TpaXkJAaHCKO- | YMeHMs:
NaTPUOTHUYECKYIO TIO3ULMIO, ®  ONMChIBaTh 3HAUMMOCTb CBOEH CIIelManbHOCTU




JleMOHCTPUPOBaTb  OCO3HAHHOe | 3HaHMUS:
TIoBe/ieHue Ha OCHOBe ®  CYLHOCTb IPa’KAaHCKO-TTaTPUOTUYECKOU
TPafAULIMOHHBIX 031K, 0011jeue/IoBeueCKUX LIeHHOCTel;
ob11ieueoBeUeCKHX LIEHHOCTEH, B ®  3HAUMMOCTh Npo(ecCHOHATBHON [esITelbHOCTH
TOM yucre C yueToM TIO CIeLjMabHOCTH
rapMOHH3alMH
Me>KHaLMOHA/TBHbIX u
ME>KPeMTMO3HbIX  OTHOLIEHWH,
TIPUMEHSITh CTaHZAAPTHI
AHTHUKOPPYIILMOHHOTO TIOBe/IeHNSsI

OK 07 CopielicTBOBaTh COXpPaHeHUI0 | YMeHus:
OKpYy>KatoIei cpefpl, *  cobmonath HOPMBI 3KOJIOTUUeCKOn
pecypcocbepekeHH0, PUMEHSITh 6e3omacHocCTy;

3HaHWg 00 M3MEeHeHMM KJMMaTa,
TIPUHITUTIBI 6epexxIMBOro
TIPOU3BO/ICTBA, 3¢ heKTUBHO
JlelicTBOBaTb B Upe3BbIUalfHBIX
CUTYyaLUsAX

ompeJiesiSTh HarpaB/ieHus1 pecypcocbepekeHust
B paMKax MpodeccroHanbHOHN AesTeTbHOCTH T10
CIlelMaJIbHOCTH

3HaHus:
[ ]

NpaBU/Ia SKOMOTMYecKol 0e30MacHOCTH IIpU
BeJieHHUH MpodecCOHaNIbHON eATeIbHOCTH;
OCHOBHBIE  Decypchbl, 3afleliCTBOBaHHbIe B
rpodhecCUOHATBHOM JIeSITeTbHOCTH;

nyTH obecrieueHust pecypcocbepexxeHust




COO 01.02. MATEMATHKA

Ne HauMeHoBaHHe TeMbI OK Te1§¥gt%gg£gg££ﬂb Hp::;?:g:;:: o
1 2 3 4 5
CopepxaHue yueOHOro MaTepuasa ..
1 Lenb v 3ajaum MaTeMaTHUKU [P OCBOEHUM CHeL[UabHOCTH.
" |ba3oBble 3HaHMSI U yMeHUs IO MaTeMmaThkKe B Npo¢decCMOHaIbHOW U B
TIOBCEJTHEBHOM [J1eSITe/TbHOCTH. OK-01, OK-02, YcTHbii onpoc,
2. | JlefictBus Haj, TIOJOKWUTENBHBIMA W OTPULIATE/IbHBIMU  UMC/IAMM, C OK-03, OK-04, TECTUPOBAHHE OK3ameH
OK-05, OK-06
0OBIKHOBEHHBIMH U /IECITUUHBIMU JIPOOSIMH.
3. | deiicTBuUs O cTereHsAMH, GOPMYJIbI COKPAILleHHOTO YMHOKeHHUSI.
IIpakTH4Yeckas padoTa
1. |Tlpaktuueckoe 3aHsATHe Nel. «/lelicTBUA CO cTemeHSIMH, (HOPMYJIBI OK-01, OK-02, BhIno/iHe e
COKpAIll€eHHOI'0 YMHOKEHUA» OK-OB, OK-O4, HpaKTHHECKOﬁ
OK-05, OK-06 paboThI
Copep)kaHue y4eOHOro MaTepuasa .
1. | TIpocThie MPOLIEHTBI, pa3Hbie CIIOCOObI UX BBIUUC/IEHHUS OK-01. OK-02 YcTHBIM or11poc,
2. | JIuHeiiHble, KBa/IpaTHbIe, [POOHO-/IMHEMHbIe YpaBHEHUsI U HePaBeHCTBa. OK-OS: OK-0 4: ECTHPOBaHHe
3. | J/IuHeliHble HEpaBeHCTBA. bIII0/IHEHHE
P OK-05, OK-06 MPaKTUYECKOM
paboThI
IIpodeccuonanbHO-OpHeHTUPOBAHHOE  Co/lep)KaHue (coaep kaHue
NMPUK/IAAHOT'0 MOJAY/IA) OK-01, OK-02, Beinonnenue
1. | TIpocThle ¥ C/10KHBbIE NPOLIEHTHI. OK-03, OK-04, MPaKTHYeCKOon
2. |IIpoueHTHbIe BBIUKWC/IEHUS B [1eATeIbHOCTH YUUTEIs] HauaJbHbIX K/1aCCOB. OK-05, OK-06 paboThI
IIpakTHuyeckas padoTa
1. | TIpakTrueckoe 3aHsiTe Ne2. « BeruncsieHus v ipeobpa3oBaHusi. Y paBHeHUs U BreinosniHenue
HepaBeHCTBa. ['eomeTpus Ha MJIOCKOCTU» OK-01, OK-02, MpaKTHUYeCKOU
OK-03, OK-04, paboTHI
OK-05, OK-06

Cojiep)xaHye yue0HOro MmaTepvaJjia ..




1. |IIoHsiTHe KOPHS N-0M CTeNeHu U3 AerCcTBUTebHOro urcia. CBorctBa KopHsa n-f OK-01, OK-02,
O CTerneHH. OK-03, OK-05, BLIMO/IHEeH e
2. |TIpeobpa3oBaHKe UPPALMOHAIBHBIX BHIPAKEHHH. OK-07 MPaKTUYeCKOH paboThl
3. | ®ynkupm Y = Vx VX CBOWCTBA U rpauKu.
IIpakTHueckas padora
2. | TIpakTueckoe 3ansTre Ne3. «Dynkiyn Y = VX ux ceoiicta u rpaduku»| OK-01, OK-02, YcTHeli onpoc,
OK-03, OK-05, TeCTUpOBaHue
OK-07
CopepxaHue yueOHOro MaTepuasia
1. |TloHsATHE cTerneHu ¢ T0OBIM pal[MOHATBLHBIM TTOKa3aTesIeM. OK-01, OK-02, BrimosHene
2. | CteneHHble PYHKIIMU, UX CBOMCTBA U rpaduKu. OK-03, OK-05, | MpakTiueckoi paboTsl
3. | PaBHOCM/IBHOCTH UpPALIMOHA/IBbHBIX YpaBHEHHH. MeTo/bl MX pelleHusl. OK-07
IIpakTH4Yeckas padoTa OK-01, OK-02,
1. |Tlpaktnueckoe 3aHsiTHe Ned. «Metoabl peltieHus uppanuoHanbHblx] OK-03, OK-05, HpaK]?I/EI"Ill-g()IJI?gI?;IH;a%OTbI
ypaBHEHUI» OK-07
Cojep>xaHue yue0HOro MaTepHuasia OK-01, OK-02,
1. | CTenieHb C MPOM3BOJIbHBIM IEMCTBUTEILHBIM ITOKa3aTeseM. OK-03, OK-05, .
2. |OmpegienieHyie MOKasaTeIbHON (YHKIMHM U ee CBOWCTBA. 3HAKOMCTBO C OK-07 ¥/ CTHBIA OTIPOC,
NpUMeHeHreM T0Ka3aTebHOM (YHKLUHU. TECTMpOBAHIE
3. | Pewienue TOKa3aTe/bHbIX ypaBHeHI/IﬁU METO/IOM ypaBHMBaHMs IOKa3aTesei, mp aK]?I/I;gé%ﬁg%H; ae60TbI
METO/IOM BBeJIeHHsI HOBOW NepeMeHHOM.
4. | PerieHre nokasaTte/ibHbIX YpaBHeHUH YHKL[MOHAIbHO-TpadyecKM MeTOI0M
IIpakTHueckasi pabora
1. | IIpakTryeckoe 3aHaTHe Ned. «PellieHue roKasare/bHbIX HePaBeHCTB.»
CopepxaHue yueOHOro MaTepuasia
1. | Jlorapudm umncna. CBoicTBa orapudmoB. Onepaiiysi jorapumMupoBaHUsl.
2. | JTorapudmuueckast GyHKIMS U ee CBOMCTBA. OK-01, OK-02, TecTrpoBaHue
3. |[TonsiTve norapudmuueckoro ypaBHeHusi. Onepaijusi HOTeHLMPOBaHUsl. OK-03, OK-05, BrinosiHeHue
4. | OCHOBHbIe MeTO/IbI pellieHust TorapupMuuecKux ypaBHeHUN: (PyHKI[MOHATbHO OK-07 MPaKTHYECKOi PaboTk
rpaguyecKuil.
5. |OCHOBHBIE ~ MeETO[bI peLieHUs norapuMUUeCKUX  yYpaBHEHHI:
MeTO/| OTeHL[MPOBaHUsl.
6. | OcHOBHBIE MEeTO/Ibl pellleHusi JorapuMuUecKux ypaBHeHHH: MeTO/] BBeleHUsI




HOBOM MepeMeHHOM.

7. | Jlorapudmuueckre HepaBeHCTBa.
IIpakTH4Yeckas padoTa OK-01, OK-02,
1. | IIpakTHUueckoe 3aHATHE Ne6. «Pemennve  morapupmmueckux| OK-03, OK-05, npax?iag%ﬁg%}gla%oml
HepaBeHCTB» OK-07
ITpodeccuoHaIbHO-0pHEHTHPOBAHHOE (COep)KaHNe MPUKJ/IAAHOT0 MOAYJIA) OK-01, OK-02, YCTHEIH onpoc,
1. |Tlpumenenue sorapudma. Jlorapudbmuueckasi cnupank B Matematuueckue OK-03, OK-05, TeCTUPOBaHUE
CBOUCTBA. OK-07 BrinosiHeHue
2. | Jlorapudmsl B IpyUpoie. TPaKTHYECKOH PabOThI
Copep)kaHue y4eOHOro MaTepuasa OK-01, OK-02, YCTHBI onpoc,
CreneHHasi, MOKa3aTesibHasi U lorapupmuueckasi pyHKLWU. OK-03, OK-05, BoinosiHeHue
OK-07 MPaKTUYeCKOH paboThI
IIpakTHueckasi pabora OK-01, OK-02,
1. |IlpakTueckoe 3aHsiTHe No7. «PellleHre IPOCTEUILINX YpaBHEHU» OK-03, OK-05, HpaKI"?I/II)IIlrg()IJI?SI?/'IH[I)/Iae6 OTbI
OK-07
Copep)kaHue yueOHOro MaTepuasia OK-01, OK-02,
1. |PagnanHass Mmepa yrna. [loBopoT ToukuM BOKpyr Hauvana koopauHat. OK-03, OK-04,
OrnipefiesieHre CMHYCa, KOCUHYCA, TAHTeHCa M KOTaHTeHca. OK-05. BLITiosHeH e
2. | 3HaKM CMHYyCa, KOCUHYCA, TAHT'eHCa ¥ KOTaHT'eHCa I10 YeTBepTSM. MPaKTHYeCKOH PaboTI
3. | 3aBUCUMOCTb MeXKJy CUHYCOM, KOCUHYCOM, TAHT€HCOM Y KOTaHI'€HCOM OZJHOT'O
Y TOTO JKe yIJIa.
ITpodeccuoHanbHO-OpHEeHTUPOBAHHOE  Cojiep)KaHUe (copep)KaHHe OK-01, OK-02, YcTHBIN 011poCc,
NMPUKJ/IAIHOT0 MOAYJIS1) OK-03, OK-04, TeCTUPOBaHUE
1. | TpuroHomeTpus B IpUpoe, MeJULIMHe, aDXUTEKTYpe. OK-05 BeinonHeHue
MPAKTUUECKOM PabOThI
Copep)xaHHe yue0HOro MaTepuasa
1. | TpuroHomeTpuueckue ToX7ecTBa. I[IpeoOpa3oBaHusi  TIPOCTENIINX
TPUTOHOMETPUUECKUX BbIpakeHWH. CHHYC, KOCUHYC, TaH€HC M KOTaHTeHC
YIJIOB OH - Q. OK-01, OK-02, Periienie
2. |O6nacte ompefie/ieHHss M MHOXeCTBO 3HaueHuii TpuroHomerpuueckux| OK-03, OK-04, | rpyronomerpuueckux
¢byukumii. YETHOCT, HEUETHOCTb, TEPHUOAWYHOCTH TPUTOHOMETPUYECKHX OK-05 (pyHKIWi
(byHKIM.
3. | CoticTBa u rpaduku GyHKIUHN Y = COS X.
4. | CpoiicTBa 1 rpadvku GyHKIMN y = sin X.
5. | CoiicTBa u rpadvku GyHKLIUN Y = tg X.




6. | CBoiicTBa 1 rpadpukn QyHKLuA ¥ = ctg X.

CamocTosiTeTbHasA padoTa

1. | Cxatrie 1 pacTsbkeHue rpadHKOB TPUTOHOMETPHYECKHIX (DYHKIHL.

IIpakTHueckasi pabora

OK-01, OK-02,

1. | [IpakTHueckoe 3aHATHE Ne8. «[Tpeobpa3oBaHue rpadukos| OK-03, OK-04, mp ax?y?gé%ﬁg%}l;a% OTBI
TPUTOHOMETPUUECKHX (QYHKIH» OK-05
Cojiep>xaHue y4eOHOro MaTepuasia OK-01, OK-02,
1. | ObparHble TpUuroHOMeTpudeckre GyHKIMU. VX CBOWCTBA U rpadUKH. OK-03, OK-04,
OK-05
IIpakTHueckas padoTa OK-01, OK-02,
1. |TTpaktrueckoe 3aHsaTHe Ne9. «ObpaTHBIE TPUTOHOMETPHUECKHE (PYHKIIAN.» OK-(())?;,( (())15(-04, npaK]?I/}I,II{%%ﬁg%H;aeG OTBI
CopepixaHue yueOHOro Marepuasia
1. | YpaBHeHue cos X = a.
OK-01, OK-02,
2. | YpaBHeHue sin X = a. OK-03, OK-04,
3. | YpaBHeHue tg X = a. OK-05 PellleHvie ypaBHeHUi
4. | YpaBHeHHe ctg X = a.
5. | Pemlenrie TpUroHOMeTpHYECKUX ypaBHEHUM OCHOBHBIX TWUIIOB: IPOCTeMIVe
TPUTOHOMETPUUECKHEe YpaBHEHHsl, CBOJSALLIMeCS K KBaJpaTHbIM, pellaeMble
pasnokeHueM Ha MHOKUTENIH, OJHOPO/IHBIe.
IIpakTHueckasi pabora OK-01, OK-02,
1. |IIpakTueckoe  3aHsatue NelO.  «IIpocreiiiime  TpuroHomerpuueckuel OK-03, OK-04, Bhirio/mHerme
TIPAKTHUYeCKOM paboThI
HepaBeHCTBa» OK-05
Copep)kaHue yueOHOro MaTepuasia OK-01, OK-02,
1. | [Tpeobpa3oBaHue TPUTOHOMETPUUYECKUX BBIDAKEHHUH. CBONCTB (DYHKIHH. OK-(())?;,( %IS(-O4, mp aKE;L%%ﬁg%H;a% OTbI
IIpakTHueckas padora OK-01, OK-02,
1. |Tlpaktnueckoe  3aHaTthe Nell.  «IIpocteiime  TpuroHomerpuueckue| OK-03, OK-04 BhiIo/Herme
’ > | TpakTH4ecKou paboTbl
HepaBeHCTBa» OK-05
Copep)xaHue yueOHOro Marepuasia V CTHLL OMDOC
1. |IIpupaiienue aprymenta. [Ipupaienue ¢yHkimu. 3ajauu, npuBogsimye K OK-01, OK-03, TeCTUPOB aIEHe’
TIOHSITHIO MPOM3BO/IHOM. OnpeiesieHre Pp0H3Bo,qH0ﬁ. OK-04, OK-06, BhIO/THE e
2. | AnropuUT™M  OTBbICKaHUsI Tipou3BofHOW. dopmynbel  auddepentmpoBanus, OK-07 NPaKTHYECKOl

[TpaBuna auddepeHIMPOBaHMS.
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3. |Ilonsitne HemnpepbiBHOW (yHKIMU. CBoicTBa HerpepbiBHON ¢GyHKLMU. CBsi3b
MeXK/1y HelpepbIBHOCTHIO U M depeHIMpyeMOCThI0 (DYHKLMU B TOUKE. paboThl
IIpakTH4Yeckas padoTa OK-01, OK-03,
1. |TIpaktnueckoe 3aHsATHe Nel2. «AsropuTM pelieHHsi HepaBeHCTB MetogoM OK-04, OK-06,
VIHTepBajloB» OK-07
Copep)kaHue y4eOHOro MaTepuasia OK-01, OK-03,
1. | T'eomeTpuueCcKuii CMBIC/T MPOXU3BOAHOMN (GYyHKUMK — yryioBod koddduruent | OK-04, OK-06,
KacarenbHOM K rpaduky (QyHKIMM B TOUKe. YpaBHeHHEe KacaTeJbHOU K OK-07
rpaguky (QyHKIMU. AJITOPUTM COCTaB/eHUsI ypaBHEHHUs KacaTelbHOM K BHHOHH%HH%
MpaKTUUecKoi paboThl
rpaduky byHKiuN y=f(x)
2. |Bo3pacranue v yObiBaHWe (YHKIMH, COOTBETCTBHE BO3pacTaHUs W YObIBaHUS
(OYHKLIMM 3HAKY TTPOU3BOHOM.
IIpakTHYeckas padora OK-01, OK-03,
1. |TIpakTrueckoe 3aHsitve Nel3 «3afiauM Ha MAKCUMYM U MUHUMYM. » OK-04, OK-06, Pelnenye IPUMEPOB
2. |IlpakTueckoe 3aHsitTie Neld «Anroput™m wucciepoBanust ¢yukipu u OK-07
MOCTpPOeHus ee rpadrKa C TOMOIIIbIO IPOU3BOIHON»
Cojep)xaHue y4e0HOro MaTepHasia OK-01, OK-03, .
1. | MiccnepoBanye GpyHKIMU Ha MOHOTOHHOCTb U TIOCTPOEHHe IpadHKOB. OK-04, OK-06, YCTHBIH OMpoC,
OK-07 BerinonHeHue
TIPAKTHUUeCKOM paboThI
IIpakTHueckas pabora OK-01, OK-03,
1. |TIpaktuueckoe 3aHsTie Nel5 «ITocTpoeHue rpaukoB QyHKLIMI» OK-04, OK-06, BoInosiHenne
OK-07 TIPAKTHUYeCKOM paboThI
Cojiep)kaHue yue0HOro MaTepuasia OK-01, OK-03,
1. | HaxoskzieHe HaubobIllero ¥ HauMeHbIlero 3HaueH!uH QyHKLHI. OK-04, OK-06, BrInosiHenue
2. |Tloctpoenne rpadUKOB C WCIIOAb30BaHKeM armapata Maremaruueckoro, OK-07 MPaKTHYECKOH PaboThI
aHasvs3a.
ITpodeccuoHanbHO-OpHEeHTUPOBAHHOE  Co/iep)KaHue (copep)KaHHe OK-01, OK-03,
NMPUKJ/IAIHOT0 MOAYJISA) OK-04, OK-06,
1. | HammeHblilee ¥ HauOoJIbIIIee 3HAUEHHE (DYHKITHH. OK-07 Perienne nipumeposn
2. | TIpumMeHeHMe TIpHeMa ONTUMM3al[MK MPY U3yUeHHUH TeKCTOBbIX 3a/iau.
3. | PellieHHe TEKCTOBBIX 33/a4.
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CopepxaHue yueOHOro MaTepuasiaa

1.

O3HakKoMJIeHHe C TIOHSITHEeM WHTerpasa v neppoobpasHoi a1t dyHkimH y=f(x),

2.

Tabmuma dopmyn Ay HaxoxeHWs TiepBooOpasHbIX. V3yueHue mpaBuia
BBIUMCJIEHHS] TEPBOOOPA3HOM.

OK-01, OK-03,
OK-04, OK-06,
OK-07

YCTHBIM o11poc,
TeCTHPOBaHUe

BrimosHeHue
MPaKTUYeCKOH paboThI

IIpakTHUyeckas padoTa

1.

[TpakTrueckoe 3aHsATHe Nel6 «PelieHre 3a/jau Ha CBSI3b TIepBO0Opa3HOM U ee
TIPOU3BO/HOM, BEIUKC/IEHNE TIePBO0Opa3HOM [is JaHHOH (QyHKLIUN»

OK-01, OK-03,
OK-04, OK-06,
OK-07

PerieHue rprMepoB

Copep)xaHHe yue0HOro MaTepuasa

3a/jaun, IPUBO/SIIHE K TIOHSTHIO OIPeZIe/IeHHOr0 MHTerpasa — O BEIUMC/IeHHH
TUTOLA[i KPUBOJIMHEHHON Tparelyd. IIoHsTHe orpe/ie/IEHHOr0 HMHTerpasa.
TeoMeTprueckuii ¥ (PU3NUECKUM CMBIC/T OTIpeZie/IeHHOro uHTerpana. @opmyia
Herorona— JleiibHuIIa.

OK-01, OK-03,
OK-04, OK-06,
OK-07

Pemenne 3aau

IIpakTHueckasi pabora

OK-01, OK-03,

1. |TIpakTuueckoe 3aHsiTHe Nel7 «PerieHue 3a/jau Ha ipuMeHeHue uHTerpana s OK-04, OK-06,
BBIUMC/IEHHs] (PU3MUECKUX BeJIMUMH U TIOIAei» OK-07 HPHKE;L%%QEEH;E%OTH
Cojep)xaHue yue0HOro MaTepuasia OK-01, OK-03, YCTHBI o1Ipoc,
1. | ®opmynbl 1 mpaBwia guddepeniupoBanus. Haubosbinee n Hammenbinee| OK-04, OK-06, TeCTUpPOBaHKe
3HaueHust (PYHKIWH. OK-07 BhInoiHeHMe
2. |ccnenoBanue (PyHKIMI C TOMOII[bIO POM3BO/IHOM. TPaKTHYECKOH PabOThI
CopepxaHue y4eOHOro MaTepuasia
1. |Ilpegmet crepeomeTpun. OCHOBHBIE TOHSTUS (TOUKA, MpsiMasi, MJIOCKOCTb,
rnpocTpaHcTBo). OCHOBHBbIE aKCHOMBI CTepeoMeTpuu. Ilepecekaroiyecs,
rapasiie/ibHble ¥ CKpellMBaKoLIyecs psMble.
2. |Yron mexzay IpsAMBIMU B IpOCTpaHcTBe. IleprieHAUKYJIAPHOCTL MPSAMBIX.
3. | OcHOBHBIE TPOCTPAHCTBEHHBIE (PUTYDHI. OK-01, OK-03, BLITIO/THEHHe
4. | TlapasutenbHbIe MpsiMasi ¥ TUI0CKOCThb. Onpezienienue. ITpusHak. CBOWMCTRA. OK-04, OK-07 | npakTuueckoil paboTsl
[TapannensHble riockocty. Onpesenenue. [IpusHak. CBotictBa. TeTpasap u
ero ssemMeHTsl. [lapannenenunes u ero snemeHnTtsl. CBOKCTBA
TIPOTUBOMOJ/IOXKHBIX TPaHel U AuaroHasnel napaienenunesa. [loctpoeHue
OCHOBHBIX CEUeHUH.
5. | [lepnenuKysipHble nipsivble. [lapasiesibHble NIPsiMble, MepIrieHANKYJISpPHbIe
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K I710cKOCTH. [Ipr3HaK nepneHvKyasIpHOCTU MPSIMOU Y TVIOCKOCTH

6. | [lepienauKy/I5Ip M HaKJIOHHAsA. Teopema O Tpex IeprieHAUKYJsipax. YTrom
MeXX/ly NPsSIMOM U TJIOCKOCTBIO. YTO/I MeX/y TJIOCKOCTSIMH.
[TeprieHMKynsIpHBIE TIJIOCKOCTU. PacCTosiHKS B IPOCTPAaHCTBe.

7. |[lekapTOBbl KOOpJAWHATbl B TIPOCTpPaHCTBe. BeKTopel B MPOCTpPaHCTBe.

CrnoxxeHrie ¥ BEIUMTaHHE BEKTOPOB. Y MHOXKeHME BeKTOPa Ha unci0. CKalsipHOe
TIPOM3Be/|eHle BEKTOPOB.

IIpakTHueckas pabora OK-01, OK-03,

v Pemmenue 3amau

1. | [TpakTrueckoe 3aHaTue Nel8 «IIpocTelilive 3ajauM B KOOpAHUHATAX» OK-04, OK-07

IIpodeccuoHaIbHO-0PHEHTHPOBAHHOE cofiep>XxaHue (copgepxaHue

NMPHUK/IaJHOT0 MOAY/IA)

1. | BsaumHoe pacriono)xeHue NpsiMbix B ipoctpaHcTe. [lapamiensHocts npsimoii|  OK-01, OK-03,

M IUIOCKOCTH, Tlapa/uleflbHOCTh  TIJIOCKOCTeH,  meprieHAuKYy/sspHocts  OK-04, OK-07
TJIOCKOCTEM. Perrenvie nmpumepos

2. |PacrionoxkeHue TpsIMBIX M TUIOCKOCTEM B OKpY»KarollleM Mupe (TpUpo/fe,
apXUTEKTYype, TEXHUKE).

3. | PeniteHne NpakTUKO-OPUEHTUPOBAHHBIX 3a/1a4.

4. | Pa3BUTHe IPOCTPAHCTBEHHOT'O MbIIJIEHUS YYallIMXCsl HauabHbIX K/1aCCOB.

CopepikaHue yueOHOro Marepuasia

1. | Pacrionosxkenuve TMIPSAIMBIX v TMIJIOCKOCTeMN B TIPOCTpPaHCTBe.
[TeprieHAUKYISIPHOCT M MapajyIeJIbHOCTh  TPSIMBIX W TIJIOCKOCTEH. OK-01, OK-03, BLINO/IHe e
[ekapToBbl KOOpAVHATBI B IMIPOCTPaHCTBe. BeKTOpbl B IIPOCTPaHCTBe. OK-04, OK-07 MIPAaKTUYeCKOH paboThI
CroxxeHMe ¥ BbIlUMTAHHWE BEKTOPOB. YMHOXEHMe BeKTOpa Ha UHCJIO.
Koopaunatsl BekTOpa.

CopepxaHue yueOHOro MaTepuasa

1. |IIpu3ma (Hak/IOHHas1, IpsiMasi, IpaBUIbHAsT) U eé 3reMeHThl. [lapannenenumnes.
CBoiicTBa TIPAMOYTOMBHOTO mMapa/uienenunesna. Ky6. Tlupamuga u  eé OK-01,
s71eMeHThl. [IpaBuibHas mupamMu/za.

2. |Ilnomaas TMOBEPXHOCTM MHOTOTPAHHHWKOB. IIpocreiiiiie  KOMOHMHAIA OK-04, - aK}"?I/];‘I-IrgéJI?g%HHaeGOTbI
MHOT'OTPaHHUKOB. BhIuniciieHre 3/1eMeHTOB MPOCTPaHCTBeHHBIX Guryp (peéopa, OK-06, P P
JIaroHasu, yribl). [TpaBu/ibHbIe MHOTOTPaHHHUKH. OK-07

3. |QumuHap, KoHyc, cdepa u 1map. OCHOBHble CBOWCTBA MPSIMOTO KPYrOBOTO

LIWIMH/PA, TIPSIMOr0 KPYTrOBOr'0 KOHyCa.
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IIpakTHueckas padoTa

1. | ITpaktrueckoe 3aHsaTHe Nel9 «300pakeHue TesT Bpall[eHUs Ha MJI0OCKOCTH. OK-01, Y CTHBI ompoc,
IIpescTaBieHre 06 yCeuéHHOM KOHYCe» OK-04, TeCTHPOBaHUe
2. |IIpaktnueckoe 3aHsiTie Ne2(0 «CeueHusi KOHyca (Mapasie/ibHoe OCHOBaHUIO U BeinosnHenue
OK-06, MPaKTUYeCKOH paboThI
NpOXOoJdlllee  4epe3 BepllMHYy), CeueHWs LWIMHZpa (Mapajie/lbHO U OK-07 p p
TepreHIMKYISIPHO OCH), ceyeHusX 1iapa. Pa3BépTka LUIMHAPA U KOHYCa» ]
Cojep)xaHue y4eOHOro MaTepuasia OK-01,
1. |O6beM mpsiMoyro/ibHOTO Tapasvienenunena. OobeM Kyba. OObeMbl TIPSIMOM OK-04,
MpU3MBbI U LMHApa. O6beMbl TMpamMu/Ibl ¥ KOHyca. O6beMm 1iapa OK-06 BroinosiHeHue
’ MpPaKTU4YeCcKol paboThI
OK-07
IIpodeccuonaibHO-OpHEeHTHPOBAHHOE  CO/iep)KaHHe (coaep)kaHue
NMPUKJ/IaAHOT0 MOAY/JIfAA)
1. | IloHsATHE O CUMMeETPHUH B TIPOCTPAHCTBe (LieHTpasibHasi, 0CeBasi, 3epKajibHasi). OK-01
b
v OK-04, Pelienve pumepoB
2. | O6o01eHMe TIPeCTaB/IeHN O TIPAaBUWIbHBIX MHOTOTPAaHHUKAX (TeTpasp, KyoO,
OKTa3/ip, AoJeKas/p, UKOCa3Jp). OK-06,
3. |OcobeHHOCTH (OPMUPOBAHUSI TIPE/ICTABI€HUH O CHMMETPUHM Y [leTel OK-07.
HayaJIbHBIX K/1aCCOB.
Cojep)xaHue yueOHOro MaTepuasia OK-01,
1. | O6beMsI 1 TIONA/IV TIOBEPXHOCTH MHOTOTPAHHUKOB U TeJT BPaIT|eHHsI. OK-04, T
eCTUpOBaHUe
OK-06, P
OK-07
Copep)xaHue yue0HOro Marepuasa
1. | CoBmecTHBIe U HecOBMeCTHBIe COObITHS. Teopembl 0 BeposstHOCTH cymmbl | OK-02, OK-03, YcTHBIN OMIpOC,
COGBLITHIL. YC/OBHasi BePOSTHOCTb. 3aBUCHMBbIe U He3aBucuMble cobbitus. | OK-05 TecTnpoBatne
T 6 o BrinonHenue
eopeMbl 0 BepPOSITHOCTH MIPOM3Be/[eHus1 COOBITHH. MPaKTHYeCKOi paGoThI
IIpodeccuoHanbHO-OpHeHTUPOBAHHOE  CO/lep)KaHue (Ccofiep)KaHue
NMPHUK/IAAHOT'0 MOAY/IA) BrinonHenue
1. | OTHOCHTE/TbHAs YaCTOTa COOBITHS, CBOMCTBO €€ YCTOMUYMBOCTH. OK-02, OK-03, MPaKTUYeCKOH paboThI
2. | Cratuctrueckoe orpeziesieHre BepostHOCTH. OreHKa BeposiTHOCTH cobbitust. | OK-05
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3.

MaTemaTuuecKas r'PaMOTHOCTb COCTaBJ/IEHUSA CTaTUCTUYECKOW OTYETHOCTH
yuuTesid Ha4d/IbHBIX K/1dCCOB.

Copep)xaHue yue0HOro MaTepuasa

1. | Bugpl ciydalinbix BennuuH. OnipefiesieHrie AUCKPETHOM ClTy4allHOM BeJIMYUHBI.
3aKkoH pacnpefiesieHUss JUCKpeTHOM ciyudaiiHol BenmuuuHbl. Ee uncnoBeie] OK-02, OK-03, YcrHbIH ompoc,
XapaKTePUCTHKH. OK-05 TeCTUpOBaHue

2. | CobbITHe, BeposATHOCTb COObITHS. Cio)KeHHe M YMHO)KeHHe BepOSITHOCTEH. BeinosnHeHue

N MPaKTUYeCKON paboThI

JlvckpeTHas ciyuaiiHasi BeJIMUMHA.

IIpakTHueckas padora OK-02, OK-03, B

1. |Tpaktueckoe 3ansitie Ne21 «IlepBuuHasi o6paboTka craTrcthueckux| OK-05 bIITOTHEHNE

JTAHHBIX»

MpaKTUYeCcKol paboThbl
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3. ®OH/J] ODEHOYHBIX CPEACTB VI TEKYIIEI'O KOHTPOJIA 1
IMPOMEXYTOYHOH ATTECTAILIAA

3.1. ®opMBI M MeTOABI OL|eHUBAHUA
@OopMBbI TeKyILL[ero KOHTPOJIS 10 AUCLUIUIMHE:

- yCTHBIH onpoc (ppoHTabHBIN, UHAWBUAYATBHbIN, KOMOMHUPOBAHHbIN);

- TecTUpOBaHUe (MMCbMEHHOe WU KOMIbIOTEPHOE);

- IIMCbMeHHas TNpoBepkKa (OTBeTbl Ha BOMNPOCHI, pelleHWe 3aZauy U IIPUMepOB,
COCTaBJ/IeHHe Te3UCOB, peepaToB, BBITIOJIHEHHE CXeM, BbIIIO/IHEHHe 3a/JaHUi [/1s1 CAMOCTOSITe/TbHOM
paboTsl U Ap.);

- TpaKTHUYecKas TipoBepka (TpU TIPOBeJEHMM TIPAaKTUUYeCKUX M J1abopaTOpHBIX
3aHATUN);

- CaMOKOHTPOJb ¥ B3aUMOIIPOBepKa.

Bo3MoxHbBl U Apyrue (OpMbl TeKyLero KOHTPOJISi YCIeBaeMOCTH, B TOM YMCJIe
VHHOBAL[MOHHble HA OCHOBE MH(OPMaLjMOHHO-KOMMYHHKALIMOHHBIX TEXHOIOTUH.

I[periofiaBaTeslb Ha OAHOM yueOHOM 3aHSTHUM MOJKET WCII0J/Ib30BaTh OZHY WM HECKOJIBKO
(hopm TeKyI1iero KOHTPOJISI.

[lpoMexxyTouHast ~ aTTecTalisi  OL[eHWBAeT pe3y/bTaThl  y4eOHOW  /IesiTesTIbHOCTH
oOyuaromuxcs 3a cemectp (TIOMyrozye).

OcHOBHBIMU (pOpMaMH TIPOMEKYTOUHOM aTTeCTaliH SIB/ISIOTCS:

— 9K3aMeH

3.2. DoH/ OLEHOUHBIX CPeJCTB /ISl TEKYIero KOHTPOJ/Is
3adaHue 018 ycmHo20 onpoca no memam

1. [TepeuniciuTe BU/bI ypaBHEHU?

2. OOwsicHWTe, KaK pellaTh KBafipaTHble ypaBHEHHWS MeTOJOM BbIJie/IeHHs] T10JTHOTO
kBazgpara. [Ipusesure ripumep.

3. Chopmynupyiite TeopeMy ITudaropa?

4. Kak paccumurtaTh npoLieHT oT uncsia? [IpuBesuTe npumep, rae HeobxoauMo HaT 15% ot
200.

5. Kak pemmmtb cucteMy TMHeHHBIX ypaBHeHUH rpadrueckuM MeTojoM? OMUIIMTe MpoLiecc
Y TIpUBeJiuTe IpyuMep.

6. Uto Takoe ¢pyHKLus? OObACHUTE Pa3HULY MEXAY TUHEMHOW U KBaZIpaTUYHOU (PyHKLIVIEH.

7. Ha3oBuTe OCHOBHbIe TPUTOHOMeTpUYeCKre MYHKLMU U 00BSICHUTE, KaK OHU CBSI3aHbI C
[IPSIMOYTOJIbHBIM TPEYTO/IbHUKOM.

8. Kak BbIUMC/IMUTH MyIoImazb Kpyra 1 00bém nynuHzapa? IlpuBegure ¢popMysibl U ipuMep
pacuéra.

9. Uro Takoe HepaBeHCTBO? OOBsSCHHTE, KAaK pellaTh JIMHEHHbIe HEPABEHCTBA C OJ[HOM
repeMeHHOM.

10. KakvMu MeTojaMy MOXKHO PeIlUTh Jiorapudmuueckre ypaBHeHUs ?

11. ObGBsicHUTe, UTO TakKoOe OTpe/e/EHHBbIA WHTerpal U Kak ero BeIUUCIWTH. [IpuBeauTe
rpumep.

12. Uro Takoe mpousBojHas (yHKIMHU? Kak HaWTH NMPOM3BOJAHYIO TMPOCTON (YyHKIUH,
Haripumep, f(x) = x2 + 3x?
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ITpakTHUYecKue padoThI
ITpakTuueckoe 3aHsTHE Nel. «[leiicTBUSI CO CTereHs MU, GOPMYJIbl COKPAILleHHOTO YMHO>KEeHHsI»
[MpakTtryeckoe 3aHsiTie No2. «BbluncneHuss U mpeoOpa3oBaHUs. YpaBHeHUsT U HepaBeHCTBA.
['eomeTpus Ha MJIOCKOCTU»

[MpakTrueckoe 3aHsTre Ne3. « DyHKIMU Y = VX ux croiictea u rpaguKu»

[Tpaktuueckoe 3aHsiTue Ned, «MeTo/ bl pellieHus1 UPPALMOHAIbHBIX YPAaBHEHUN»

ITpakTriueckoe 3ansaTre Ne5. «PelieHre rmokasaTebHbIX HEPAaBEHCTB.»

[IpakTrueckoe 3aHATHE No6. «PeiieHne  jiorapuMUUecKUx HepaBeHCTB»
[MpakTuueckoe 3aHsiTHe Ne7. «PellieHre MPOCTeHIIMX ypaBHEeHU»

[MTpakTrueckoe 3aHsiTrie Ne8. «ITpeobpa3zoBaHue rpaukKoB TPUTOHOMETPHUUECKUX (DYHKLIAH»
ITpakTrueckoe 3aHsATHE Ne9. «OOpaTHbBIe TPUTOHOMETpUUECKHEe (HYHKI[UH»

[TpakTnueckoe 3aHsTHe NelO. «IIpocTeliliie TpUroHOMeTpUUeCKHe HepaBeHCTBa»

[MpakTuueckoe 3aHsiTHe Nell. «[IpocTeiiiivie TpUroHOMeTpUUeCKre HepaBeHCTBa»

[TpakTrueckoe 3ausaTre Nel2. « AJITOPUTM pellieHUsI HepaBeHCTB METOL0M UHTePBaJIOB»
[TpakTrueckoe 3aHsTHe Nel3 «3azauv HA MAKCUMYM U MUHUMYM»

[MpakTuueckoe 3aHsaThe Nel4 «ANTOpUTM UCCIefOBaHUSI (PYHKLMA U TIOCTPOEHUs ee rpaduka C
TIOMOIIIbIO TIPOM3BOIHOM»

[Tpaktuyeckoe 3aHsTre Nel5. «[TocTpoeHue rpadMKoB (PyHKIMM»

ITpakTrueckoe 3aHATHe Nel6. «PellleHHe 3a/jau Ha CBsA3b TE€PBOOOpA3HON U ee TIPOM3BOZHOM,
BBIUKC/IEHUe TIepBO00Pa3HOM //1sl JTaHHOUW (QYHKL[UH

IIpaktrueckoe 3aHsTHe Nel7. «PellleHwe 3ajau Ha TIpUMEHeHWE WHTerpasja s BbIUWCIEHUS
¢bu3MUecKrx BeJIMUMH U TUIOLLafiel»

[MpakTuueckoe 3aHsiTHe Nel8. «[IpocTeiiive 3aziaun B KOOpAUHATaX»

[TpakTrueckoe 3aHsiTHe Nel9. «300pakeHHe Tes BpallleHUs Ha IJIOCKOCTU. IIpezcraBieHye 06
yCeuéHHOM KOHYCe»

[Tpaktrueckoe 3aHsitTue Ne20. «CedeHust KOHyca (Mapasuie/ibHOe OCHOBAaHUIO U TIPOXO/sliiee uepe3
BepIVHY), CeuyeHWs LWAMHApa (Mapaiie/ibHO U TepHeH/WKY/IsIPHO OCH), CeueHMsiX Iapa.
Pa3BépTKa LuIMH/Apa ¥ KOHyCa»

ITpakTrueckoe 3aHsATHE Ne21. «IlepBuuHasi 06pab0TKa CTaTUCTUUECKHUX JAHHBIX»
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AL

10.
11.

12.

YaCTHu
1 U3M

YacCTHu
BbIUHNCJ/IEHHA, HEIGJHO,I[EHHH TMMPON3BOAXUIMCE HEIIPaBHUJ/IbHO.

ITpumMepHbIe 3aaHus [/IsI CAMOCTOATE/ILHOM MPOPadoTKH

PaccunraiiTe CTOMMOCTb CTPOMTEBHOTO MaTepuasa, eC/ii ero repBoHava bHad LieHa cocTasseT 10
000 py6Gneti, a Ha Hero mpeziOCTaB/aeHa ckuKa 15%.

B mpoekTe 37aHus MpelyCMOTPeHO yBemudeHure Oromketa Ha 20%. Eciii mepBoHavanbHbIN OFO/KeT
coctasun 1 500 000 py6sieli, KakoBa HOBasi CyMMa Oro/pKeTa?

Boruncivre mionaAb U nepuMeTp TPeyrojibHUKa C 0CHOBaHUsIMU 10 ¢M U BBICOTOM 8 CM.
Haiiute 00beM LWMHPA C pafiIiyCOM OCHOBAHUS 5 CM M BBICOTOH 12 cM.

Pemuite nuHeiiHoe ypaBHeHUe: 3X + 5 = 20. Kakoe 3HaueHue X COOTBETCTBYET 3TOMY YPaBHEHUIO?
Periute cucteMy ypaBHeHU:

2x +3y =12

x-y=1

Wcrionb3yss TpuroHoMmeTrpuueckve (GYHKI[MM, HaliiuTe BBICOTY 37j@aHUs, €CIM pacCTOsiHHWE OT
HabJTro/1aTe s 0 OCHOBAHMA 3/1aHMs cocTar/sieT 50 M, a yroJ noAbLeMa B3rvisizia paseH 30°.

PaccuuraiiTe J/IMHY CTOPOHBI TPEyTObHUKA, €C/IM U3BECTHHI /IBe CTOPOHbI (a =7 cM, b = 10 cm) u
yroa Mexxry Hum (o = 60°).

CobepuTe JaHHbBIE O CTOMMOCTH Pa3/IMYHBIX CTPOUTENBHBIX MarepyasoB (HarpumMep, KUPITHY,
LIeMEHT, ZIepeB0) U MOCTpouTe rpadvK U3MeHeHH 1]eH 3a MOoC/IeiHe TPU Tofa.

PaccuuTaiiTe cpe/iHIOIO 1leHY 3a KBa/IpaTHbIM MeTp »KMJIOH IJIOIIa/id Ha OCHOBE JIaHHBIX O IjeHaX B
HeCKOJIbKUX paliloHax ropoja.

IMocTpoliTe MaTeMaTUUECKYl0 MO/Jeb [/ pacueta KOJIU4YecTBa HeOOXOAUMBIX MaTepPUasioB s
CTPOUTE/HCTBA [IOMA C 3a/laHHBIMU TlapaMeTpaMU (T1/I0Ia/lb, KOJTMUeCTBO 3TaKel).

MCHOHB3yfITe MMporpaMMHoOe obecrieuenue AJId CO31aHUA MO e/ 3[ldHWA XU paCueTa ero rJiomaau.

3.3. Kputepuu oneHuBaHus

KpuTepuu onjeHKH /11 TeCTUPOBAHMA:
«5» - 85-100% BepHBIX OTBETOB
«4» - 69-84% BepHBIX OTBETOB
«3» - 51-68% BepHBIX OTBETOB
«2» - 50% u meHee

Kpurepuu onieHMBaHUs MPAKTHYECKOI//1a00paTOpHOH PadoThI:

OrneHKa «5» CTaBUTCS, eC/Id YYal[UACS BBLITIOMHSET paboTy B MOMHOM o0OBemMe ¢

cobstroieHreM HeoOXOJUMOM TI0C/IeI0BaTeIbHOCTH, BCE 3Tarlbl pabOThI TIPOBO/IUT B YC/IOBUSIX U
pekumax, obecrieurBaroIIMX TIOyUYeHHe TIPABWIbHBIX pPe3y/JbTaTOB M BBIBO/IOB, COO/IO/AET
Tpebo
Tabu

BaHUs MPAaBU/I TeXHUKH 0e301acHOCTH, TPaBUIBHO M aKKYPaTHO BBITIOJHSIET BCE 3alvCH,
Lbl, PUCYHKHU, YepTeXHU, TpavKU, TIPABU/IbHO BBITIO/IHSIET aHa/IM3 MOTPEIIHOCTEM.
OteHKa «4» CTaBUTCS, eC/TM BBITTO/THEHBI BCe TPeOOBaHMs K OL[eHKe «5», HO ObI/IO [JOTTYII[eHO

[IBa-TpHY HeZloueTa, He Oosiee ofHOYV Herpy0Ool OmMOKYU U OHOTO HeZloueTa

OLeHKa «3» CTaBUTCS, eI paboTa BBITIOJTHEHA He TI0JTHOCTBI0, HO 00beM BBITIOJTHEHHOH ee
TI03BOJISIET TIOJTyUUTh MPABU/IbHBIN Pe3yJIbTaT U BBIBOJI, UM €CJTU B XO7Ie TTPOBe/IeHHUs OTIbITa

epeHust ObI/IM JIOTTYII[eHbI OIIMOKH

OLleHKa «2» CTaBUTCS, ec/ii paboTa BBIIO/THEHA He MTOJTHOCTBI, WK 00beM BBINTOTHEHHON
paboThl He TI03BOJISIeT Ce/aTh TPABUIBHBIX BBIBOJOB, WM €C/IH OMBITHI, W3MepPeHWs,

18



KpuTepuu o1jeHKH pe3y/IbTaTOB BbINO/JTHEHHUS
BHEAy/IUTOPHOM (CaMOCTOATETHHOM) PaboThI

PaboTa BbITIOJTHEHA TIOJTHOCTBIO, I€MOHCTPUPYIOTCS TyOOKWe 3HaHUSI TeOPeTHYeCKOTO
MaTrepuasa U yMeHue UX MPUMEHSIThb, M0C/e[0BaTe/IbHO Y MPABU/IbHO BHITIOJIHEHBI BCe 3a/jaHusl,
C/le/1aHbl BBIBO/IBI.

OuleHKa «5» - «OTJIMUHO» BBICTABJISIETCS, ec/id paboTa BBIMOJIHEHA TIOJHOCTHIO;
JIEMOHCTPUPYIOTCS TJIyOOKWe 3HAHUS TeOPeTUYeCKOTO Marepuasa U yMeHWe WX TIPUMEHSITh;
TI0C/Ie/JoBaTeIbHO, TIPAaBUJIbHO BBITIO/THEHBI BCe 3a/JaHUsI; JeMOHCTPUPYeTCs yMeHHe 000CHOBaHHO
W3/1araTh CBOM MBIC/TH, ieJlaTh He00XO/IUMbIe BBIBOBI.

OueHKa «4» - «XOpOLIO» BBLICTAB/SIETCs, €c/d paboTa BbBITIOJHEHA TIOHOCTHIO;
JIEMOHCTPUPYIOTCS TJIyOOKWe 3HAHUS TeOPeTUYeCKOTO Marepuasa U yMeHHe WX TIPUMEHSITh;
TI0C/Ie/JoBaTeIbHO, TIPABW/ILHO BBITIOJTHEHBI BCe 3a/laHUs; BO3MOKHBI eJUHUYHbIE OIIMOKH,
WCIIpaBJ/isieMble CAMUM CTYZEHTOM TOC/ie 3aMeuaHus MpernojaBaTesis; JeMOHCTPUPYEeTCsl YMeHHe
000CHOBAHHO M3/1araTh CBOU MBIC/IH, [leJ1aTh He0OXO/MMbIe BBIBO/BI.

OneHka «3» - «y[OBAETBOPUTE/NILHO» BBLICTAB/SETCS, €C/IA CTYJeHT [eMOHCTPUDPYeT
3aTpy/iIHeHUs C KOMIJIEKCHBIM BBITIOJTHEHHEM paboThbl; HErosiHOe TeopeTHueckoe 000CHOBaHUe,
TpeOyroIiee HaBO/SIIMX BOMPOCOB TIPETO/ABAaTessl; BBLITIONHSAET 3a/laHUs TIPH  TI0/[CKa3Ke
TiperofiaBare’isi; 3aTpyHAETCS] B (pOPMYJIMPOBKE BbIBOZIOB.

OrleHKa «2» - «HEyZOBJIeTBOPUTE/ILHO» BBICTAB/SETCS, €C/IM paboTa He BBIMOJHEHA WA
BBITIO/THEHA HETpaBW/IbHO; [laHa HerpaBWIbHasl OLleHKa MpeJI0XKeHHON CUTyalid; OTCYTCTBYeT
TeopeTHYeckoe 000CHOBaHHUE BHITIOJTHEHUS 3a/IaHUM.

3.4. DoHJ OL[eHOUHBIX CPe/ICTB /AJ/is IPOMEeXYTOUHO! aTTeCcTallu

TECTOBBIE 3AJAHUSA

Bapuanr Nel.
1. YkaxxuTe, Kakoe U3 urcesl IBJIIeTCSl UpPaLjUOHa/IbHbIM:
a) NES
6) 0,5
B) V5

2. ®opmysia HetotoHa-JIelibHMIIAa Hy>KHA /17151 HAXOXK/I€HUST
a) orpezieJIeHHOT0 UHTerpasa
0) Heorpe/ie/IeHHOT0 UHTeTpasa

B) nuddepenipmana
3. Pertvite ypaBHeHHe: Sx’ +4 =0
4

a) s
6) 1
B) HeT JIeMCTBUTE/TbHBIX KOPHEeH

4. Pemmure CUCTeMy HepaBeHCTB:

5x—3<3x-7
9—-4x>25
a) -24)
6) [-a2;- 4]
g (-2
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5. Ynpocture BeIpaXkeHue: ol% g o L el g
a) 3 -20%
6)0
B) 20*

6. BepiuuHbl TpeyronsHuka ABC penar okpyxHoCTh ¢ LeHTpom O Ha Tpu nyru AB, BC u AC,
rpajyCHble Mepbl KOTOPBIX OTHOCATCS 7:5:6. HaliiuTe MeHbIINK yroJ TpeyroabHUKa

a) 50°

6) 70°

B) 60°

7. ... — 3TO OTHOLLIEHHe MPOTHBOJIEeXAILlero KaTeTa K TpuiealleMy KaTeTy MpsMOYToJbHOTO
TPeyTroJibHUKa.

a) CUHYC

0) KocuHyC

B) TaHT€HC

8. YnpocTuTh BeIpakeHHe: Sina Ccosa tan o
a) g :Il'l.2 )
0) sina
B) tana

9. Iycts f '(x) = 5x +10. Toraa dysakius f(x) umeet
a) MaKCUMYM B TOUKe X=2
0) MUHUMYM B TOUKEe X=-2
B) MMHUMYM B TOUKe X=2

10. OnpefeneHHbId UHTErPasl — 3TO:
a) UnCsIo

0) pyHKIWMSA
B) MHOXXeCTBO (PyHKIUI

11.ConocTaBbTe KaXKAYH0 reoMeTpuueckyro (GUrypy c eé Ha3BaHUeM:

durypa Haspanue

1. TpeyrosbHUK a) durypa C ueTbIpbMSl paBHBIMU
2. KBagpar CTOPOHAMHU.

3. [IpssMoyronbHUK 6) ®durypa ¢ TpeMsi CTOPOHAMH.

4. ITapannenorpaMm B) durypa C NpPOTHUBOMNOIOXKHBIMU

CTOPOHaMH, KOTOPbIe PaBHbI U Mapasljie/bHbl.

r) durypa € MNPOTUBOIOJIOKHBIMU
CTOpOHaMH, KOTOpble  paBHbl, HO He
00s13aTe/bHO TapasiiesbHEbI

2 2
12. Pemmre HepaBeHCTBO: BI2¥" +4x +10) > &[x" - dx +3)

a) [-a3;- 7]
6) i-1.1)

B) [-e2- T - L1) W (3 +eg
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13. B mrate rapaxka unciutcs 54 modepa. HalizuTe kommuecTBo CBOOOJHBIX /IHEH, KOTOpPbIE
MOXKeT UMeTb Kabli 1modep B Mecsy (30 aHeit), ecid exegHeBHO 25% aBTOMAIMH U3
nMetoluxcs 60 octaroTcs B rapake /111 Npo(UIaKTUUeCKOrO PEMOHTa:

a) 2 aHs

0) 3 nHs

B) 4 JHsA

14. Opna puaronans napasienorpamma 20 cM, a cropossl 10 cm u 14 cm. Onpegenvre Apyryro
JlaroHasb:

a) E"‘IIE_'CM
6) 122 cm
B) 1042 om

15. BribepuTe BCe MpaBU/IbHBIE METOBI PEIIeHUsS] CUCTeM JTMHEeHHBIX YPaBHEHWIA:
a) MeTto/ MoICTAHOBKY
0) Metop, c/ioykeHust
B) Metop nenenust

16. YKaXKuTe KOMUUYECTBO KOPHei ypaBHeHust: +x- 2 +3=0
a) HeT KopHel
6) 3
B) 4

17. CpaBHuTe 1UI0IIa41 KBaZipaTa CoO CTOPOHOM 6 CM U IIPSIMOYTO/IBHUKA C [I/IMHOM 8 CM U ILIMPUHOU
4 cm.

a) Ksagpar: 62 = 36

6) IIpsimoyrosibHUK: 8 X 4 = 32

B) Het npaBubHOrO 0oTBETa

18. ConocTaBbTe KaX/[yt0 MaTeMaTHUeCKYIO OTepariyio C eé ornpesie/leHueM:

Onepanyst OnpenieneHne

1. CnoxxeHue a) Onepauysi HAXOX/AEeHUsI pa3HOCTU MEXIY
2. BeluurtaHue JBYMS UHC/IaMU.

3. YMHOXeHue 6) Orepariysi HaXOX/[eHUsI CyMMBI ZIBYX WA
4. Nenenvie Oosee uucer.

B) Omnepaiyisi HAXOXKeHHsI TIPOU3Be/|eHHs
IBYX uny bosiee yncert.
r) Omepauysi HaXOXK/IeHHsI KOTUYeCTBa,
KOTOpOe TIO/TyuaeTcsi TIPU pasZieJieHHH OJHOTO
YKc/ia Ha JpyToe.

19. CropoHsI napajuiesiorpaMmma, obpasyroirye yro 45°, paBHbil0+2 cM 1 4 cm. Haliure MeHbIy0
JiaroHaJsib IapasuiejiorpaMmma:

a) 343 oy
6) 343+ cm
g) 2484 cm

21



20. BoibepuTe BCe TpaBWIbHbBIE CBOWCTBA UHCEJT:
a) UeTHOe uMC/Io AieIuTCs Ha 2.
0) HeueTHOe uMC/IO ZEJTUTCA Ha 3.
B) [IpocToe umncio uMeeT POBHO /JjBa JieTUTeIS.

21. B tpeyrosnsHuke ABC yros A paseH 60°, yron B pasen 90°. Haigure yroa C.

OrtBerT:
Bapuanrt Ne2.

1. YKaKuTe KOJMYeCTBO KOPHel ypaBHeHus: +x- 2 +3=0
a)l
0) HeT KOpHe#
B) 3

2. ...-23TO OTHOIlIeHHe MPOTHUBOJIEKALLIET'O KaTeTa K TUIIOTEeHY3€ B IIPAMOYT'OJIbBHOM TPEYT'OJ/IbHUKE.

a) CUHYC
6) KocuHyC
B) TaHT€HC

bgy —=-

o | -
I.'||!'.l.'I

3. Perite ypaBHeHue:
a) 2

[y

6) 2
B) 4

4. YeMy paBHO 3HaueHHe NPOU3BOAHON (YHKLIMK 3y = 3X - 4X B TOUKe X=3

a) 108

6) 105

B) Ipyroii OTBeT

ctef - cosf-1
5. Ympocrwre: sinfs
1
a) sinf
6) sinf
L
B) snp

. gZ
6. Haiiiure yncioBoe 3HaUeHUe BbIpaXKeHus: 4

a)%
6)~2
B) 3

7. BBIUMC/IUTE 3HaueHHs TPMTOHOMETPUUECKMX BhIpayKeHui: 95 800 |
a) 0,5
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8. JlelicTBHe HaXOXKJeHUsl IPOU3BOJHOM (YHKLIMY Ha3bIBAETCS

a) [ depeHIMpOBaHUE
0) moTeHLIMPOBaHHe
B) jiorapu(pMrpoBaHye

9. CtopoHsl TpeyroyibHUKa 13 M, 14 cm, 15 cM. HaiijuTe Haubosibliy o BbICOTY TPeyroJibHUKa:

a) 11,2 cm
0) 18 cm

12
2=
B) 13cm

10. BribepuTe nipaBU/IbHOE YTBEPKAEHUE:

a) 3HaueHue npejena GyHKLUU He eJUHCTBEHHOe
0) MOCTOSTHHBIN MHOXKUTEJIb HeJTb3s1 BBIHOCUTD 3a 3HaK Mpejiena
B) TIOCTOSIHHBIN MHO>KUTEJIb MOYKHO BBIHOCUTB 3a 3HaK Tpejiena

11. Pemmre cucTemMy ypaBHeHHI:
Vx+ \/; =5
x+y+4:/xy=37

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

12. ComnocTaBbTe (GUIyphl C UX CBOMCTBAMU:

PUrypsl

CaoucTBa

1. KBagpar

2. IIpAMOyTronbHUK
3. TpeyroyibHUK

4. Kpyr

a) Bce Toukm Ha rpaHMlle paBHOMEpPHO
yZaneHsl OT LjeHTpa.

0) VimeeT TpH CTOPOHBI U TPH yTIa.

B) Bce cTOpOHBI paBHBI U BCe YIJIBI IIPSIMBIE.

r) IlpoTuBONONOXHBIE CTOPOHBI paBHbI M
Trapasijie/bHbI.

5 5
13. Pemmre ypaBHeHue: x- 3 Tx3
a)3
6)0
B) R

14. Tlpefen cyMMbl KOHEYHOTO UMC/Ia (PYHKLMI paBeH
a) MpOM3Be/IeHUI0 3HauUeHWH TpefiesioB KaK10M (GyHKLUU B OTJebHOCTU
0) cymme ripefieqioB Kaxx[0i (DyHKIMU B OTAETbHOCTH
B) CyMMe 3HaueHHM MPOU3BOHBIX 3TUX (PYHKIUU

15. Haviayre npor3BOogHYO0 PYHKLIMK y= sin X
a) X + X Cos X
0) sin X + cos X
B) COS X
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16. Karep npoten 15 KM 10 TeUeHUIO PeKU U 4 KM 110 03epy, 3aTpaTyB Ha Becb MyTh 1 u. Harigure
CKOPOCTbH JIOZIKY T10 TEUEHUIO PeKH, eC/IU CKOPOCTb TeueHUsl peKy 4 KM/u:

a) 18 km/u

6) 16 km/u

B) 20 KkmM/u
4
2

a) 10

0) 12

B) 6

o 3x _
17. BbiunucuTe 3HaueHue MpOU3BOAHON QYHKIMN Yy =————+2X B TOUKe X,=

2

2

18. BribepuTe Bce MpaBU/IbHBIE YTBEPXKIEHUS O KBa/[PaTHBIX YPaBHEHHUSIX:
a) Y KBa/IpaTHOTO ypaBHEHUSI MOXKeT OBbITh /iIBa Pa3/IMUHbIX KOPHSI.
0) Y KBa/ipaTHOTO ypaBHEHHs BCer/ja eCTh XOTs Obl OZIH KOPEHb.
B) JIMCKpYMHHAHT KBaJJpaTHOTO YpaBHEHUsI BCEr/ja MOI0XKUTe/IeH.

19. ConoctaBbTe TeOpeMbI U3 NEPBOM KOJIOHKU C MX (DOPMY/IMPOBKaMH M3 BTOPOU KOJIOHKH.

yT/Ibl PABHBI.
3) B npsiMOyTro/ibHOM TpeyroJibHUKe KBaZipaT TUIIOTeHY3bl
paBeH CyMMe KBaJpaTOB KaTeTOB.

4) BHelHUN yron TpeyrojibHUKa paBeH CyMMe JBYX
BHYTPEHHUX YTJIOB, He CMEXHBIX C HUM.

DOpMYJIMPOBKU Teopembl
1) B nmrobom TpeyrosibHHUKe cyMMa yr/ioB paBHa 180°. a)  Teopema
2) Ecnu iBe nipsiMble mapasiienibHbl, TO COOTBeTCTBYOLME | [Tudaropa

6) Teopema o
CyMMe YTJIOB
TPeyTroJibHUKa
B) Teopema o
TlapasiIeIbHbIX
TIPSIMBIX

r) Teopema o
BHEIIIHEM yTJie
TPeyTroJibHUKa

20. BoibepuTe BCe TpaBU/IbHBIE YTBEPXK/EHUSI O TEOMETPHUUECKHX (pUrypax

a) [Tnowjazb Kpyra BeruMc/sieTcs no popmyse S = 1 r?
0) Bce KBa/ipaThl ABJSFOTCS MPSIMOYTO/TbHUKAMHU.

B) YTJibl B IPSIMOYTO/IbHOM Tpeyro/ibHUKe paBHbI 45°, 45°, 90°.

21. Pemite ypaBHeHue: 3x + 5 =20
OtBer:

2
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13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

Bonpocsl K 3k3aMeHy
KakoBa 0CHOBHasl 1ie/ib U3y4YeHHs1 MaTeMaTUKU B PO eCcCHOHaTbHOM /1eATe/IbHOCTH?
Ha3oBute Tpy 0CHOBHBIe 3a/lauy MaTeMaTUKK TIPU ITOATOTOBKe CIIeLjuauCTOB.
[Touemy 6a30Bbie 3HaHUSI MaTeMaTHKY Ba)KHbBI B TTOBCEIHEBHOM YKU3HU?

HpI/IBe,E[I/ITe MpUMEPbI MaTEMATHUUYECKUX YMEHHﬁ, H806XO'Z[I/IMBIX B HpO(i)ECCHOHaHbHOﬁ
AedATe/IbHOCTH.

KakoBbl paBu/ia C/1I0’)KeHUs1 U BBIUMTAHUS TTOI0KUTEIbHBIX U OTpULIATeIbHbIX UMCes?
BroimosiHuTe BhlunciieHue: (-5) + 8 - 3.

Kaxk mpou3BouTCs YMHOXKEHHE U JieJieHre 0ObIKHOBEHHBIX Jpobeit?

Hawpure pesysbrat: 34 X 24.

3anvmmre ()OpMyIy COKpalL|eHHOTO0 YMHOXKeHUs /15 (a + b)? .

. Boruncnure: (32 - 22).
. Urto Takoe MPOCTHIE TIPOLIEHTHI XU KdK OHU paCC‘-H/ITbIBaI-OTCH?

. Paccuwraiite mpocThie MPOLIEHTHI: KaKOBa CyMMa 4epe3 3 To/ja, eC/Ii HayajIbHasi CyMMa COCTaBJIsieT

1000 py6seti, a mpoljeHTHas cTaBKa 5% ro/J0BbIX?
B ueM pasHulla MeXy IPOCTHIMU U CJI0KHBIMU IIPOLIEHTaMM?
Kak paccuuThIBarOTCS C/I0>KHBIE TTPOLIEHTHI?
PemnTe nuHeiiHOe ypaBHeHue: 2x + 3 = 11.
Haiinyte KopHU KBaipaTHOTO ypaBHeHUst: X2 - 5X + 6 =0
Pernte HepaBeHCTBO: 3X - 7 < 2.
OmnpegenvTe M0Ia/lb TPEYTOIBHUKA C OCHOBaHKEM 10 CM ¥ BBICOTOM 5 CM.
KakoBb! cBOICTBa Napasule/bHbIX MPSMbIX Ha IJIOCKOCTHU?
UTo Takoe KOpeHb N-Oi CTereHu U3 uucsa?
Haiiiyre KopeHb TpeTbel CTereHu U3 27.
Kakvie ocHOBHbIE CBOMCTBa KODHSI N-OM CTelleH! Bbl 3HaeTe?
ITpuBeauTe npuMep npeobpa3oBaHus HPPALIOHATBHOTO BEIPAyKEHUS].
Onpepenuvte, 4To Takoe GYHKLMS U TIPUBEIUTE TIPUMEP.
Kakue cBoiicTBa QyHKIMM Bbl MOXKeTe Ha3BaTh?
OrnpesienuTe CTemneHs C JI0ObIM paljOHaIBHBIM TIOKa3aTeseM.
INocTtpotiTe rpaduk cTeneHHON PYHKLUMU Y = X3 .
UTo Takoe paBHOCHU/IbHBIE UpPALIMOHAIbHBIE YPaBHEHNS
PeruyTe upparyoHansHoe ypapHenue: V(x + 1) =3 .
OnpezienuTe NokasarenbHY0 (QYHKLIHIO U eé CBOICTBa.
Haiigute 3HaueHMe TIoKa3aTe bHON QYHKIMW TPH X = 2 i QYHKLIUHA y = 3%.
Pemmite nokasarenbHOe ypaBHeHHe: 2X*1 = 16.
Kak MO>XKHO pelLluTh IT0Ka3aTe/bHble ypaBHEHUsI MeTO/I0OM YpaBHHUBaHUsI MoKa3aresiei?
Yro Takoe yiorapudm yrca U Kak OH OTIpe/ieNisieTcs?
3anuimMTe OCHOBHBIE CBOMCTBA JIOTapHU(MOB.
Haiinure norapudgm: log,(8) .
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37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.

Pemnte norapugmuueckoe ypaBHeHue: log(x) + log(2) = 3.

KakoBbl OCHOBHbIE MeTO/bl pellieHNs Jorapu(MUUecKuX ypaBHeHU?

Pemmvire orapudmuueckoe HepaBeHCTBO: log(x) < 2.

B uem 3aktouaeTcst IpyUMeHeHye JIOTapu(QMOB B peabHOM KU3HU?
OnpezienvTe pajuaHHyO Mepy yria.

KakoBrl onipezienieHusi ciHyca, KOCMHYCa, TaHTeHCa M KOTaHTreHca?

OnuivTte 3HAKU TPUTOHOMETPUUYECKUX (PYHKIMM B pa3HbIX YeTBEPTSIX.
3anuimnTe OHO U3 OCHOBHBIX TPUTOHOMETPHUYECKUX TOX/EeCTB.

Pertiute ypaBHeHue: sin?(x) + cos?(x) = 1.

Yto Takoe oOpaTHasi TPUrOHOMeTpUYecKast PyHKIUS?

Haiinure 3Hauenue arcsin(0.5) .

Pemmite ypaBHeHMe: cos(x) = 0.5.

Kak peraroTcst TpUroHoMeTprUUecKre ypaBHeHusl, CBO/SIIMECS K KBaJpaTHbIM?
OnpesenvTe NPOU3BOJHYIO QYHKLUH.

KakoBbl ocHOBHBIe TipaBuiia A depeHIIPOBaHNS?

Haiinure npousBoguyto pynkiuu f(x) = x2 + 3x - 5

Yro Takoe HerpepbIBHAsK HYHKLUS?

Kak cBsi3aHbl HellpepbIBHOCTD U JuddepeHLnpyeMoCTb GYHKLMU B TOUKe?
Kak onpefieth Bo3pactaHue U yobiBaHHe (YHKIUY C TIOMOLL[bIO TPOU3BOJHOM?
OnuiuTe aaropuT™ MCC/eoBaHus PYHKIIMKA HA MOHOTOHHOCTb.

Kak cocraBsisieTcs ypaBHeHUe KacaTenbHOU K TpaduKy GyHKIUN?

3.5. Kimouu K Tectam

4, BapuaHT Nel BapuaHT Ne2

1 B 1 |06

2 a 2 a

3 B 3 B

4 & 4 |B

5 & 5 |a

6 a 6 |B

7 B 7 |6

8 B 8 a

9 6 9 |B

10 |a 10 | 6

11 112 4 (|11 | B

0 |a B
12 | B 12 1123
B|r |6 |a

13 | B 13 |B

14 |6 14 | 6

15 | a,6 15 | a

16 | a 16 | B

17 | a 17 | B

18 [[1[2]3[4]]18 a6
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[6]ale [r]

19

20

a, B 20 |a,B

21

30° 21 |5

®

10.
11.

12.

13.

14.

15.

4.1. KpaTkue 0TBeTbI K 3K3aMeHaI[MOHHbIM BOINPOCcaM

OcHOBHas Leb M3y4uyeHHsi MaTeMaTUKU B TpO(ecCHOHATbHOU [eATebHOCTH — 3TO
pa3BUTHe JIOTUUECKOTO MBbIIJIeHUs], YMeHHe aHa/lW3UpoBaTh M pellaTh 3aZlaud, a TaKkKe
NpYMeHeHre MaTeMaTHYecKuX MeTO/IOB /i/Isl pelleHUs MPaKTUUYeCKUX 3aJau B Pa3IdyHbIX
obsacTsx.
Tpu oCcHOBHBIE 33/lauy MaTeMAaTHUKH MPU MOATOTOBKE CIeLaTMCTOB:
e @dopmMUpOBaHUE AHATUTUUECKOTO U KPUTUUECKOTO MbIIIJIeHUSI.
* OcBoeHMe METO/IOB KOJIMYECTBEHHOI'O aHa/lr3a U MO/le/TMPOBaHUsI.
e Pa3BuTve HaBBIKOB pellleHHs TPUKIQJHbIX 3a/lad C MCI0Jb30BaHUEM
MaTeMaTHUeCKHUX MOJeei.
[Touemy 6a30Bbie 3HAaHUSI MAaTEMATHUKU Ba)XKHbI B TTIOBCETHEBHOM >KU3HU? — OHU IMOMOTat0T
NIPUHUMAaTb 000CHOBaHHbIE PellleHus], TIJIaHUPOBaTh O10KeT, aHa/TM3UPOBaTh MH(POPMALHIO
Y pelllaTh MpaKTUYeCKre 3a/jauu.
[TprMepbl MaTeMaTHYeCKUX YMeHUM, HeoOX0MMbIX B TIPOQeCCHOHATBHOM JesTeTbHOCTH:
* Ywmenue paboTtath C rpadKaMu U ArarpaMMaMH.
¢ [IpyMeHeHHe CTaTUCTUYECKUX METO/IOB /1JIsl aHa/IW3a JaHHbIX.
¢ PernleHue ypaBHeHW U HEPABEHCTB /il ONTUMU3ALIUU TTPOLIeCCOB.
[TpaBuna cnokKeH!s ¥ BbIUWTaHUS TIOJIOJKUTENbHBIX M OTPULATE/IbHBIX YUCe:
e Tlpu Cc/10)KeHUU IBYX UMCEJT C OIMHAKOBBIMU 3HAaKAMU Pe3y/bTaT OyIeT C TeM e
3HAKOM, a TPH CJIOKEHUU C pa3HbIMU 3HaKaMu — OepeTcsi 3HaK OosibIlero o
MO/IYJTHO UMCIIa.
e [Ipu BbIUMTAHUM UYKCJIO YMEHbIIIaeTCsI Ha 3HaueHWe BTOPOTo Yuc/a: a - b = a + (-b).
Bbruucnenwme: (-5) +8-3=-5+8-3=3-3=0.
YMHOKeHHe U JiefieHre 00bIKHOBEHHBIX J[po0ei:
e YwMmHoxenue: a’b x c¢/d = (a x ¢)/(b x d).
e Jlenenue: a/b + c/d = a/b x d/c = (a x d)/(b x c).
Pesysnbrat: % % 25 = (3 % 2)/(4 x 3) = 6/12 = V5.
®dopMya CoKpallleHHOTo yMHOXKeHUs /151 (a + b)?: (a + b)?2 = a% + 2ab + b2
Boeruncnenue: (32 - 22) = (9-4) = 5.
[TpocThie MPOLEHTBI — 3TO MPOLIEHTHI, KOTOPbIe HAYUC/ISIOTCS TOJIBKO Ha IepBOHAUYaIbHYIO
cymMy (ocHoBY). OHuM paccuuThiBaroTCsl Mo ¢opmyne: P =S, - r - t, rie P — cymma
TIPOLIEHTOB, S, — TlepBOHaYa/bHasi CyMMa, I — TIPOLIeHTHasi CTaBKa, t — BpeMsl.
PacueT npocThIX MPOLIEHTOB:
P =1000 - 0.05 - 3 =150.
Cymma uepe3 3 roga: 1000 + 150 = 1150 py6seti.
Pa3Hulla MeXXy MPOCTBIMU U CI0XKHBIMU TIpoLieHTamMu: [IpocThie MpOLeHThl HAaUUC/ISIFOTCS
TOJIKO Ha [epBOHAua bHY0 CyMMY, a CJIO)KHbIe TIPOLIEHThl — Ha CyMMY, YBEJIMUEHHYIO Ha
paHee HauKMC/iIeHHbIE TIPOL[EHTHI.
PacueT c/10)kHBIX TIpOLIeHTOB: C/I0KHBIe MPOLIeHThl paCCUUTHIBAIOTCS 110 opMmyie: S = Sy(1
+ 1), rIe S — uToroBasi CymMma, S, — repBoHaua/ibHasi CyMMa, I — MPOLIeHTHasl CTaBKa, t —
BpeMms.
PerieHrie TMHEMHOTO ypaBHEHUSI:
2x+3=11
2x=11-3
2x =8
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17.

18.

19.

20.

21.
22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.
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34.

35.

X =4.
KopHu KBaipaTHOTO ypaBHEHUS:
x2-5x+6=0
x-2)(x-3)=0
Kopau: x =2 ux = 3.
PeluieHne HepaBeHCTBa:
3x-7<2
3x <9
X < 3.
[Tno1jae TpeyroybHUKa:
[Tnowane S = % x ocHOBaHMe X BbicoTa = %2 x 10 X 5 = 25 cm?.
CaoiicTBa mapasienbHbIX NMpsAMBIX: [lapasienbHble NpsiMble He MepeceKaroTCsl U UMerT
O/IMHAKOBBIN HaK/OH (yr/10BOM KO3(QULIMEHT).
KopeHsb n-oii cTeneHy 13 ynciia — 3TO TaKOe YMCJI0, KOTOPOe MPU BO3BeJeHUU B CTeTeHb N
JlaeT JaHHOe YMCIIO.
KopeHb TpeTbeii cTenenu us 27: 3V(27) = 3.
OCHOBHBIe CBOWCTBA KOPHS N-0M CTeleHu:
nv(a) - nV(b) = nV(ab)
nv()b} = (nv(a))/(nV(b))
(nV(a))" = a.
[Tpumep nipeobpa3oBaHusi UPPALIMOHATIBHOTO BIPAXKEHUS:
I[TpeoGpa3sosanue: V(a2) = |a|.
Onpegenenve ¢pyHKIMM: OYyHKIMSA — 3TO COOTBETCTBUE MEXY ABYMSI MHOXECTBaMH, TIPU
KOTOPOM KaX/|OMy 3JIEMEHTY IepBOI0 MHO)XeCTBa COOTBETCTBYeT POBHO OJMWH 3/IeMeHT
BTOpOro MHOXecTBa. [Tpumep: f(x) = x2.
CroiicTBa GyHKLMK:
® OpAHO3HAYHOCTH (KaXKA0MY X COOTBETCTBYET TOJBKO OZHO Y).
* HemnpepbIBHOCTb (PYHKLMSI He UMeeT pPa3pbIBOB).
¢ MOHOTOHHOCTb (BO3pacTaHUe UK yObIBAaHUE).
CrereHb ¢ m00bIM paLMOHaILHLIM 1oKasarteaem: Ecm a > 0, To aA(m/n) = nV(a™), rage mun
— Lie/ible YucIa.
I'paduk crenenHol QyHKIMU y = Xx3: DTO KpUBasi, IPOXOALasi yepe3 Hauasao KOOp/AWHAT,
CUMMEeTpPHUYHAasi OTHOCHUTEIbHO Hayvajia KOOp/WHaT.
PaBHOCH/IbHBIE MppaljMOHaIbHble YPaBHEHHsT — 3TO YpaBHEHMs, UMeollre OZJMHAKOBble
KODHHU.
Pemenne vpparioHa/IbHOTO YpaBHEHUS:

V(x+1)=3
KBagpat o6enx ctopoH: X + 1 =9
x = 8.

OnpefeneHyve roka3arenbHel GyHKIUM U eé cBoiicTBa: [loka3aTesibHast (PYHKIUS UMeeT
BUJ Yy = a% rhe a> 0, a# 1. CBolicTBa: Bcerjja rojioyKuTelbHa, MOHOTOHHA B 3aBUCUMOCTH OT
a.
3HaueHue TMoKa3aTe/IbHOW (PYHKIUHU TIPU X = 2 /1711 QYHKLIUM ¥ = 3%
y=32=09.
PemieHne rnokasarenbHOrO ypaBHEHHUSI:
2x+1 = 16
[TepenuceiBaeM Kak: 16 = 24
[Tonyuaem: x + 1 = 4, ciiefoBaTesbHO, X = 3.
MeToj, ypaBHMBaHUs MoKasareneid: [ pelieHuss ypaBHEHUM NMPUPaBHUBAKOT OCHOBAHUS
roKasaresieil U pellaroT T0/lyueHHOe YpaBHeHHe.
Jlorapu¢m uyncia — 3TO CTeneHb, B KOTOPYIO HY’KHO BO3BECTHM OCHOBaHWe jorapugma,
YyTOOBI MMOJTyUUTh JJaHHOE uncsio. OnpeziesisieTcs Kak: eciu by = x, To y = logp(x).
OCHOBHBIE CBOMCTBA JIOTrapU(PMOB:

*  log(mn) = logg(m) + logp(n)
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*  logy(m/n) = logg(m) - logg(n)
e logy(m") =k - logy(m)

Jlorapudwm:
log,(8) = log,(23) = 3.
Pemmenuie norapuMuueckoro ypaBHeHHUS:
log(x) + log(2) = 3
[TpumeHsieM CBOMCTBO J1orapuMOB:
log(2x) =3 => 2x = 10% => x=500.
MeTo/ibl pellieHus JIoTapuMUUeCKUX YpaBHEeHUM:
[TprMeHeHre CBOMCTB JiorapuMOB [Jisl YIIPOLIeHusl.
[TepeBo/, B 5KCMIOHEHLMA/IbHYIO (OpMY.
Perienue norapupMuueckoro HepaBeHCTBa:
log(x) <2
ODTO 03HauaeT, uTo X < eZ,
[TpumeHeHue norapuhMoB B peanbHOM KU3HU:
B ¢uHaHCOBBIX pacueTax (Harpumep, [/isl pacueTa CJI0>KHBIX MPOLIEHTOB).
B Hayke zi/1s1 U3MepeHUst ”YHTEHCUBHOCTH 3BYKa (ZeLnberibl).
PapuanHas mepa yria: OfivH pajivaH paBeH YTy, IPU KOTOPOM JIJTIMHA IyTH OKPY>KHOCTH
paBHa paJiiyCy OKpPY>KHOCTH.
OnpesienieHysi CUHyCa, KOCUHYCA, TAHI'€HCa U KOTaHreHca:

® CuHyc (Sin) — OTHOLLIEHHe MMPOTHUBOJIEXKAILLEro KaTeTa K TUIIOTeHYy3e.
KocuHyc (cos) — OTHOIIeHMe MpU/ieXXalliero Karera K FTMnoTeHy3e.
TaHreHc (tan) — OTHOIlIeHHe CHHYCa K KOCUHYCY.
KotanreHc (cotan) — obpaTHOe TaHTeHCY.
3HaKy TPUTOHOMETPUUECKUX (PYHKLIMM B pa3HbIX YeTBEPTSIX:
I yeTBepThb: BCe PYHKLIMU MOTOXKUTEIBHBI.
IT yeTBepPTH: CUHYC TI0JIOXKUATENIEH, KOCUHYC OTPULATeJIeH.
IIT yeTBepTh: TAHT€HC IOJIOKUTEJIEH.
IV yveTBepTh: KOCUHYC TOJIO)KUATETIEH.
O[IHO M3 OCHOBHBIX TPUTOHOMETPHUYECKUX TOXK/ECTB:
sin?(x) + cos¥(x) = 1.
PerieHue ypaBHeHUsi: Y paBHeHUE YKe SIB/ISIETCS TOXK/IeCTBOM:
sin(x) + cos?(x) = 1.
O6paTHasi TpUroHoMeTpruYecKasi GYHKIUSI — 3TO (YHKLMsI, KOTOpasi BO3BpaAlllaeT yroJi 1o
W3BECTHOMY 3HaUeHUI0 TPUTOHOMETPUUeCKOW (DYHKIIMH.
3Hauenwue arcsin(0.5):
arcsin(0.5) paBHo T/6 wu 30°.
Perienvie ypaBHeHus:
cos(x) =0.5 =>x=mn/3 +k * (2n), rae k — uenoe uncro.
PerieHrie TPUTOHOMETPUUECKUX YPABHEHUM, CBOASIIUXCS K KBAZ[PaTHBIM:
Vcrionb30BaTh TOXK/eCTBA /15l Ipeo0pa30BaHus ypaBHEHUM B KBa/[paTHbIE.
[TpousBosHas QyHKLMA — 3TO Tpefiesl OTHOLIEeHUs] U3MeHeHUs] (YHKLMK K M3MeHEeHUIO
TepeMeHHOM MPU CTPeMJIEHUH 3TOr0 U3MeHEeHHSsI K HYJII0.
OcHoBHble npaBuia AuddepeHLPOBaHUS:

e [IpaBwio cymmer: (f +g)' =f + ¢

e TlIpaBwso npousBegenust: (fg)' = f'g + fg'

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

e Tpasuno uem: (f(g(x)))' = F(g(0)g'x)
[Tpou3BogHas dyHkuH f(x) = x2 + 3x - 5:
f'(x) =2x + 3.
HenpepriBHast ¢yHKIUsE — 5T0 (yHKLMS, KOTOpas He MMeeT pa3pblBOB Ha CBOEM
oripe/ie/IeHHOM UHTepBarie.
Cesisb HenpepbIBHOCTM UM AuddepeHLipyeMocT (GYHKUMKA B Touke: Eciu QyHKUuUs
muddepeHIpyema B TOUKe, TO OHA HelPepbIBHA B 3TOM TOUKe; OIHAKO 0OpaTHOe He BCer/a
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BEpHO.
55. OmnpefesieHrie BO3pacTaHusi ¥ yObIBaHUsT PYHKIUH C TOMOIL[BIO TTpon3BoaHoM: Ecu f'(x) > 0
Ha WHTepBaJse, GyHKIMs Bo3pacTtaeT; eciu f'(x) < 0, pyHKIMs yObIBaeT.
56. Anroput™ rccne0BaHUsS (PYHKLIMM HA MOHOTOHHOCTb:
* HaiiTi Npor3BOAHYIO (PYHKLIMH.
¢ OrmpesenuTtb TOYKU KpuThueckue Touku (rze f'(x)=0 wmm f'(x) He cyiiecTByer).
® JccnenoBaTh 3HaK NPOU3BOJHOM Ha MHTepBaiax MeX/y KpUTUUECKUMU TOUKaMH.
57. ¥YpaBHeHMe KacaresbHOW K rpaduky ¢ynkuuu: y — f(a) = f'(a)(x — a), rge f'(a) —
NPOM3BO/IHAs (DYHKL[MM B TOUKE a.

4.2. Kpurepuu oLleHUBAHUA
KpuTepun onjeHKH 3K3aMeHa/3adeTa C OL{eHKOU

OneHka «5» - «OTJIMYHO» BBICTAB/SETCS OOYYAKOIEMYCS, €C/IA JIeMOHCTPUPYIOTCS
BCECTOPOHHee, CUCTeMaTHUecKoe W TyOOKOe 3HaHWe Yy4yeOHOTO TPOrpaMMHOIO MaTepHara,
CaMOCTOSITeJIbHO  BBITIOJHUBILKMK BCe TIpPelyCMOTPEHHble TIPOTPAMMOM 3afiaHusi, TIyOOKO
YCBOMBILMK OCHOBHYK) M [IOMOJHUTE/IbHYIO JIUTepaTypy, PEeKOMeH/[OBaHHYI0 IIpOrpaMMOM,
AaKTUBHO paboTaBIIMii Ha TIPAaKTUYeCKHUX, CEeMHHApPCKUX, J1aDOpPaTOPHBIX  3aHATHSX,
pa30HMparoIUiicss B OCHOBHBIX HAayUHbIX KOHIEIMIUSIX 110 W3yuaeMOW AWCIUIUIMHE, TIPOSBUBIINI
TBOpYECKHWEe CTMOCOOHOCTM W HAay4HbIM T[IO/IXOJ, B TIOHUMaHUM W W3/IOKEHWH Yy4yeOHOro
MPOrPaMMHOTO MaTepuMa, OTBET OT/MYaeTcsi OOTraTCTBOM M TOYHOCTBEO HCIIO/Ib30BAaHHBIX
TePMUHOB, MaTepuas U3/araeTcs rnocjieZioBaTe/IbHO 1 JIOTUYHO.

OrleHKa «4» - «XOpOLIO» BBLICTAB/SIETCS 00yYarolleMycsi, eClu JeMOHCTPUPYIOTCS
JOCTaTOYHO TI0JTHOe 3HaHWe y4eOHO-TIPOrpaMMHOTO MaTepuara, He [OIMYyCKAalollii B OTBeTe
CYLL[eCTBEHHBIX HETOUHOCTEW, CaMOCTOSITe/IbHO BBIMIOJIHMBIIMK BCe TMPeAyCMOTPEHHbIe
NporpaMMOM 3a/laHus], YCBOMBIIMM OCHOBHYIO JIMTepaTypy, PeKOMEeH[OBaHHYIO IPOrpaMMOM,
aKTHUBHO pabOTaBIIMK Ha TMPAKTUUeCKWX, CEMUHAPCKUX, J1abOpaTOPHBIX 3aHSATUSX, TOKA3aBIIW
CUCTEeMaTHUeCKUI XapaKTep 3HaHWM TI0 WCIUIUINHE, 0CTaTOUHBIN [/ AajbHeHInei yueObl, a
TakXXe CMOCOOHOCTh K KX CaMOCTOSITeIbHOMY TIOTIOTHEHHUIO.

OmeHka «3» -  «Y/IOBJI€TBOPUTE/NLHO»  BBICTAB/SIETCS  OOydarolemycs, eciau
JeMOHCTPUPYIOTCSL  3HAaHHSI OCHOBHOTO yueOHO-TIDOTPaMMHOTO MaTepuajia B 00béMe,
HeoOX0IMMOM /171s lanbHel1eld yueObl U TipeicTosIel paboThI 1o Ipodeccru, He OTIMYABIIHICS
aKTUBHOCTBHIO Ha TIPAKTUUeCKUX (CeMUHApCKWX) W 1ab0paTOPHBIX 3aHATHUSIX, CaMOCTOSITeTbHO
BBITIOJIHMBIIMKM OCHOBHBIE TpelyCMOTPeHHble IIPOrpaMMOM 3aZlaHus, OJHAKO [OMYCTHBIIMU
TIOTPEIIHOCTY TIPY MX BBITIOJIHEHUU M B OTBETe Ha 9K3aMeHe, HO 00/1a/laroluii Heo0X0AUMbIMU
3HaHUSIMHM [IJI1 YCTPaHeHWsl IO/ PYKOBOJCTBOM TIperiofiaBaTesisi Hanbosee CYI[eCTBEHHBIX
TIOTPEeIITHOCTEM.

OneHka «2» - «HEYJOBJETBOPUTEJILHO»  BBICTAB/ISETCA  OOydarolieMmycs, ecju
oOHapy>kuBaroTcsi Tipobesibl B 3HAHUSIX WM OTCYTCTBHE 3HAHWM [0 3HAUUTEbHOM YacTH
OCHOBHOTO yueOHO- TPOrPpaMMHOTO MaTepuasna, He BBIOJHUBIIEMY CAMOCTOSITEIEHO
TpelyCMOTPeHHbIe MPOrpaMMOi OCHOBHBIE 3a/JaHUsl, JOTyCTHUBIIIEMY TIPUHIUITHAAIbHbIE OIIUOKH
B BBITIOJHEHUM TIPeJyCMOTPEHHBIX TPOrpaMMOM 3aJlaHuil, He OTpaboTaBIIeMy OCHOBHbBIE
MpaKkTU4YecKre, CeMUHApPCKHUe, TabopaTopHbIe 3aHSTHS, [JOMYCKAIOIeMy CyIleCTBeHHbIe OIINOKH
TIpY OTBeTe, U KOTOPBIN He MOXKET MPO/I0/DKUATh 00yUYeHHe WK MPUCTYIIUTE K MPOogeCCHOHATBHOM
JIesITeJTbHOCTH 0e3 I0TI0THUATE/TbHBIX 3aHATHH 110 COOTBETCTBYIOIIeN AUCLIUTIINHE.

KpuTtepuu onieHKH /1 TeCTUPOBAaHUA:

«5» - 85-100% BepHBIX OTBETOB
«4» - 69-84% BepHBIX OTBETOB
«3» - 51-68% BepHBIX OTBETOB
«2» - 50% u MeHee
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OcCHOBHBbIE HCTOYHUKH

1. Amumos, III. A. MaremaTuKa: anrebpa ¥ Hauaja MaTeMaTHUYeCKOro aHasImM3a,
reomeTpusi. Anrebpa v Hauasa Matematuueckoro aHammsa. 10-11 kmaccer [Tekcr]: yuebnuK asist
o6111e00pa3oBaTe/ibHBIX OpraHy3aluii: 6a3oBblil U yriyb6néHHbIl ypoBHu / L. A. Anumos, FO. M.
Kosarun, M. B. TkauéBa u jp. - 3-e u3za. - Mocksa: IIpocsenienue, 2019

2. AtanacsH, JI. C. T'eometpus. 10-11 km.: yue6. g1s o61ieobpa3oBaT. Opr. C MpWI. Ha
5/1eKTPOH. HocuTesle / aBT.: JI. C. AtaHacsH, B. ®@. Bytysos, C. b. Kagomues [u ap.]. — 3-e usg. —
Mocksa: Ilpocselenue, 2014

3. Mep3nsak A. I'. Maremaruka: anrebpa v Hauasa MaTeMaTHUeCKOT0 aHajii3a, reOMeTpHsl.
l'eometpus. 11 knacc. Yrny6néHHsiii yposeHb. 3PY / A.T'. Mep3nsik, [1.A. Homuposckuii, B.M.
[Tonskos.. - Mocksa: [Ipocsemenue, 2020 3.2.2. DneKTpOHHbIe U3,aHUS (/IEKTPOHHBIE PeCypChI)

OcHoBHBIE 3JIEKTPOHHbIE U3JaHUA

1. Boromosnos, H. B. Maremarnka. Anrebpa v Hauasa aHamm3a. ba3oBbiii ypoBens: 10— 11

K/Jacchl: y4eOHMK /s cpeiHero o6imiero o6pasoBanus / H. B. boromonoB. — Mockga:
W3parensctBo FOpaiit, 2023. — 241 c. — (O6meobpa3oBatenbHbii 1uKT). — ISBN 978-5-534-
16084-0. — TekcT: 3/eKTpoHHbIN // Obpa3oBarenbHasi rinardopma FOpait [caiit]. — URL:

https://urait.ru/bcode/530391

2.0Hatckasg, H. HO. Teopuss BeposiTHOCTeM W MaTemMaTuyecKass CTaTUCTUKA [Jisi
VH)KeHePHOTeXHNUeCKHUX HalpaB/ieHni: yueOHUK U MPaKTUKyM Jy1si By30B / H. FO. JHarckas, E. P.
XakumymuH. — MockBa: M3gatensctBo FOpaiit, 2023. — 399 ¢. — (Beiciiiee o6pa3oBaHue). —
ISBN 978-5-534-02662-7. — Tekct: 3nekTpoHHbl // O6pasoBarenbHast maatdopma FOpaiit
[caiit]. — URL: https://urait.ru/bcode/511231

HNurepHeT - pecypcsi:
1.https://ypok.pd/library/
sbornik testovih _zadanij po matematike s klyuchami 171422.html
2.https:/nsportal.ru/npo-spo/obrazovanie-i-pedagogika/library/2016/06/21/testovye-
zadaniya-po-matematike
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	Критерии оценки экзамена/зачета с оценкой
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