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1. ITACIIOPT ®OHJA ONEHOYHBIX CPEACTB

@®oung  omnenounslx cpenctB (POC) paspaboran Ha ocHOBe DenepanbHOro
rOCYAapCTBEHHOI0 00pa30BaTEIbHOIO CTaHJApTa CPeIHEro nNpodeccuoHalbHOI0 00pa30BaHUs
(®r'oC CIIO) no cneunansHoCTH 44.02.01 [owxonvrnoe obpazosanue YTBEPKIACHHOTO
[Tpukazom Munnpocsernienus Poccun ot 17 aBrycra 2022 r. Ne 743 1 B COOTBETCTBUH € paboueit
nporpammoit qucuummuHel COO 01.02. Mamemamuxka

®OC BKIIOYAET KOHTPOJBbHBIE MATEpUAbl Ui IPOBEACHUS TEKYIIEro KOHTPOJ MU
MPOMEXKYTOYHOW aTTecTallud B (opMe 3K3aMeHa, KOTOphle MO3BOJIAIOT OICHUTHh YpPOBEHb
TOCTHKEHHMSI, 3aTUTaHUPOBAHHBIX PE3yJIbTaTOB 00yUYEHHs 110 YUeOHO! AUCIUIUINHE.

Texymmii KOHTPOJIb YCIIEBAEMOCTH OCYLIECTBIIIETCS C LIEIBIO PETYJISIPHOTO HAOIIOAEHUS
32 XOAOM IIOATAllHOIO OCBOEHMSI OOydYaromMMHCS MaTepuaJoM ydyeOHOW AMCLHUILIMHBI,
ONTUMU3ALMU YIPABIEHUS 00pa30BaTEIbHONW NEATEIbHOCTHIO O0YYaIOLIMXCs, CBOEBPEMEHHOM
KOPPEKTUPOBKH MepCOHANbHBIX 00pa3oBaTeNbHbIX pe3ybTaToB, o0y4armuxcs
[IeJarOrHYeCKUMHU CPEeICTBaAMH.

TexkyumieMy KOHTpOJIO YCIEBAEMOCTH IMOAJIEXKAT BCE OOydarolMecs, OCBaUBAIOLIME
y4eOHYIO TUCLUIINHY.

Texymuii KOHTPOJIb HPOBOAMUTCS B Ipenesiax ydyeOHOro BpPEMEHM, OTBEACHHOIO Ha
U3y4YeHUE AMCLUIUIMHBI TPAJUIUOHHBIMH ¥ MHHOBAIIMOHHBIMM METOJAaMH C HCIIOJIb30BaHHUEM
COBPEMEHHBIX TEXHOJIOTHl.

Pe3ynbTaThl TEKyLIEro KOHTPOJIS YCIEBAEMOCTH OOydYarollMXcs B BHJE OLEHKH B
0aJUIbHOM BBIpaXKEHUHU («5», «4», «3», «2») 3alUCBIBAIOTCS B )KypHaJIe YIEOHbIX 3aHATUH.

IIpome:xyTouHasi arTecTanms 1Mo yueOHONW TUCHMILIMHE NPOBOAUTCS C LIEIBIO OLICHKU
YPOBHS OCBOEHHS TEOPETUUECKUX 3HAHUM, YMEHUH, TPUOOPETEHHOT O MPAKTUUYECKOT 0 OMbITA.

@opMBI U TEPUOAUYHOCTh IPOMEKYTOUHOW aTTECTALIMU 10 AUCLHUIUIMHE ONPEAEIISIOTCS
y4eOHBIM IUIAHOM 00Pa30BaTENBHOMN MPOrPAMMBI: IK3aMEH.

OK3aMEH MPOBOAMTCS HEMOCPEACTBEHHO IOCHIE 3aBEPIICHUS OCBOEHMS IUCLUIUIMHBL, B
CPOKH, YCTaHOBJIEHHBbIE KaJeHJIApHbIM Y4eOHBIM TpadukoM. DK3aMeH MPOBOAUTCA B JIEHb,
OCBOOOXIEHHBIN OT Ipyrux GopM yueOHON HArpy3KH.

DK3aMEeHAIlMOHHBIE BOIPOCH U 3aJIJaHUSl COCTABISIIOTCS HAa OCHOBE pabouell mporpamMmbl
JUCLMIIMHBL. DK3aMEHAlMOHHbIE BOIPOCH! U 3a/1aHUs JOJDKHBI COOTBETCTBOBAThH ITPOBEPSEMBIM
pe3ysbTaTaM OOYy4YeHMs] M JIOBOIATCA A0 CBEIAEHHS OOyJarolMXcsi B TEUEHHME IEPBBIX JBYX
MeCSIIeB OT Hauana 00ydeHHUS.

2. PE3YJBTATHI OCBOEHUA YUYEBHOM JUCITATIIMHBI

COO0 01.02. Mamemamuxka HanpaBjeH Ha GOPMUPOBAHUE OOIINX KOMIIETEHIIHH.
OcBoenue y4eOHOW AMCLUUIUIMHBI JOJDKHO CHOCOOCTBOBAaTh (DOPMUPOBAHMIO OOIIUX
KOMITETEHIUH:

e OKO01. Beibupath criocoObl pemieHus 3aaa4 npopeccuoHaIbHOM 1eATeIbHOCTH,
HPUMEHUTENBHO K Pa3IMYHBIM KOHTEKCTaM.

e OK 02. MHcnomnp3oBarb COBpPEMEHHBIE CpEACTBAa IIOMCKAa, aHAIW3a |
UHTEprpeTanuu  uHpOpManyu, W WHQPOPMALUOHHBIC TEXHOJIOTHH  JUIS
BBINTOJTHEHHUS 33124 NPO(eCcCHOHATBHOM 1esITeIbHOCTH;

e OK 03. IInanupoBaTh U peaau30BbBIBATH COOCTBEHHOE MpodeccuoHalbHOE U
JUYHOCTHOE pa3BUTHE, HPEANPUHIMATENHCKYIO JeSITEITLHOCTD B
npodeccruoHanbHOI cdepe, UCIOoIb30BaTh 3HAHUS TT0 (UHAHCOBOM TPaMOTHOCTH
B Pa3IMYHBIX KU3HCHHBIX CHTYaIlUsX;

e OK 04. Db dexTnBHO B3aMMOIEHCTBOBATh M Pa0OTaTh B KOJUICKTHBE U KOMAH/IC;

e OK 05. OcymecTBiiaTh YCTHYIO M TNHCbMEHHYI0O KOMMYHHKAIMIO Ha
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rocyaapcTBeHHOM s3bike Poccuiickoii ®enepanuu ¢ y4yeToM OCOOEHHOCTEH
COLIMAJILHOT'O U KYJIbTYPHOI'O KOHTEKCTA;

OK 06. I1posiBATh rpa)kIaHCKO-TIATPUOTUYECKYIO MO3ULUIO, IEMOHCTPUPOBATH
OCO3HAHHOE TMOBEJEHHE Ha OCHOBE TPAJAUIHMOHHBIX OOIIEUETIOBEYECKUX
LEHHOCTEeH, B TOM YHCJIE C YYE€TOM TapMOHM3ALUU MEXKHALUOHAIbHBIX U
MEXKPEIUTHO3HBIX OTHOLICHWW, TMPUMEHSATHh CTaHIAPThl aHTUKOPPYIIIMOHHOTO
MOBE/ICHMS;

OK 07. CopeiicTBOBaTh COXPaHEHUIO OKpY’KaroIen cpensl,
pecypcocOepekeHH0, TPUMEHATh 3HAHUSI 00 M3MEHEHUH KIIMMaTa, MPHHIIUITHI
OEepeKIIMBOrO MPOU3BOACTBA, I(D(HEKTHUBHO JEWCTBOBATH B YPE3BBIYANHBIX
CUTYaIIHsIX;

B pe3ynbraTe 0CBOCHMS TUCIUILTMHBI 00y4aIOLHiica JOKEH
yMeThb:

3HaThb:

PUMEHITh MaTEMAaTHYECKUE METO/IbI IS PELIeHuUs MPOoQeCCHOHANBHBIX 3a/1a4;
pelaTh TeKCTOBbIE 3aJa4H;

BBITIOJIHATH NPUOJIMKEHHbIE BBIYUCIICHUS;

IIPOBOJIUTh BJIEMEHTAPHYI0 CTAaTUCTMUYECKYI0 O00paboTKy HHpopManuu U
pe3yJIbTaTOB UCCIIEN0BAaHUN, IPEICTABIATh 1OJIYYEHHbBIE JaHHbIE IPapUUECKH.

IIOHATHE BEJIMYMHBI U €€ U3MEPEHUS,;

HCTOPUIO CO3/IaHMS CUCTEM €IMHMUI] BEJIMYNHBI;

JTallbl Pa3BUTHUS ITOHATUN HATYPAJIbHOIO YKUCIIA U HYJIA,

CHUCTEMBI CUUCIICHUS;

IOHATHE TEKCTOBOH 3a7ja4M U IPOLIECCa €€ PELICHNUS;

UCTOPUIO Pa3BUTHUSI T€OMETPHUH;

OCHOBHBIE CBOMCTBA I'€OMETPHUUECKUX (UTYp Ha MIJIOCKOCTH U B MIPOCTPAHCTBE;
IpaBuiia MPUOIHMKEHHBIX BRIYUCIICHU;

METO/Ibl MATEMAaTUYECKON CTATUCTUKHU.

Oo0ume KOMINEeTeHINHU:

Kon
KoMIeTeHIMH | DopMyIHPOBKA KOMIETEHIIUU 3HaHus, yMeHUs
OK 01 BriOupars  cnocoObl  perieHust | YMeHusi:

3ama4 poQecCHOHANTBHON e  pacmo3HaBaTh 3amady W/mnm mpodmeMy B
JeSTENbHOCTH, IPUMEHHUTEIIBHO K npo(eCCHOHAIBHOM ~ W/WIIM  COLUAIBHOM
Pa3INIHBIM KOHTEKCTaM KOHTEKCTE;

®  aHANM3WPOBATH 3aadyy W/WIH TpoOleMy U
BBIIETIAT €€ COCTABHBIC YACTH;

®  ONpEICTATH STAIbI PEIICHUS 3a/1a9H;

®  BBIABIATH M 3PPEKTHBHO HCKATH HHPOPMAIIHIO,
HEOOXOAUMYIO JUIS PEIICHUS 3a]add  W/Wiu
po0JIEMBI;

®  COCTaBHUTb IUIaH JCHCTBHS,

®  ONpPEICTUTHh HEOOXOIUMBIC PECYPCHI;

® BIAACTh AaKTYaJbHBIMH METOAaMHU pPabOTHl B
npoeCCHOHATBHON M CMEXHBIX cepax;

®  peaTu30BaTh COCTABICHHBIN IUIaH;

®  OIICHMBATh pPE3YIbTaT W TMOCICACTBHUSI CBOUX
JIeHCTBUI (CaMOCTOATENBHO WM C TMOMOIIBIO
HACTaBHUKA)




3HaHus:
[ ]

aKTyaJIbHBIN podecCHOHATBHBIN u
COLIMAJIBHBIM KOHTEKCT, B KOTOPOM NPUXOIUTCA

paboTaTh ¥ KUTH;

OCHOBHBIC UCTOUYHUKH I/IH(l)OpMaIII/II/I " peCypChbl
JJIsL peuIcHuA 3aJa4 u np06neM B

poQeCCHOHATEHOM W/inu COILUATIBHOM
KOHTEKCTE;
QJITOPUTMBI BBITIOJTHEHUSI pabot B

po(heCCHOHATHFHON M CMEKHBIX 00JIACTSX;
METOABl pPabOTBl B MPO(ECCHOHAIBHOW W
CMEXHBIX c(epax;

CTPYKTYpY IUTaHa AJIsl peLIeHus 3a/ad;

TIOPSIIOK OIIEHKH pE3YNIbTaTOB PEHICHUs 3ajad
poeCCHOHANBEHON IESITENbHOCTH

OK 02

Hcnons3oBath COBPEMEHHBIE
CpelICcTBa IIOMCKA, aHaluu3a H
UHTEpIpeTauyu HHPOpMalMd H
UH(OPMAIIMOHHBIE  TEXHOJOTHH

IU1st BBITIOJHCHUS
npodeccnoHabLHON
JESITEbHOCTH

3a7a4

YMmenus
[ ]

ONPEIEIATh 33141 VTS IOKCKa HH(POPMALIUH;
ONPEICISTh HEOOXOIUMBIC UCTOYHUKH
uHpopmanuy;

TUTAaHAPOBATH MPOIIECC MOUCKA;
CTPYKTYPHUPOBATh TOJyIaeMyI0 HH(POPMAIIHIO;
BBIZICIAATh HanboJee 3HAYMMOE B IMepedHe
uH(popMmanuu;

OLIEHUBATh TPaKTHYECKYIO 3HaYMMOCTb
Pe3yIbTaToB ITOKCKa,

0(hOPMIISATE PE3yIIBTATH TOMCKA,;

MIPUMEHSTE cpeactBa  MH(POPMAIHOHHBIX
TEXHOJIOTHI UTS PEIIeHUs MPO(ECCHOHATBHBIX
3a1a4;

UCIIOJIb30BaTh ~ COBPEMEHHOE  MPOrpaMMHOE
obecrieueHne

3HaHus:
[ ]

HOMEHKJIaTypa WH(GOPMAIIMOHHBIX HCTOYHHKOB,
MIPUMEHSIEMBIX B npoeCCHOHATBHON
JICSITeIIBHOCTH;

MIPHEMBI CTPYKTYpPUPOBaHUS HH(OPMAIIUH;
¢dopmar odopmieHHS pe3yNbTATOB IIOHMCKA
“HPOPMAIHH;

COBPEMEHHBIE  CpEeICTBA W YCTPOMCTBa
“H(POPMaTH3AIUH;

MOpSIZIOK WX TIPUMEHEHHsT W MHpOrpaMMHOE
obecreueHue B npodeccHOHATBHOM
JIeATeIIbHOCTH




OK 03 IInanupoBaTh W peaqu30BLIBATH | Y MEHUS:
coOcTBeHHOE TMPO(dhecCHOHATEHOE ®  OmpeneisiTh  aKTyalbHOCTh  HOPMAaTHBHO-
" JIUYHOCTHOE pas3BuTHE, NPaBOBOW JJOKyMEHTAIMU B podeccnoHamTbHOM
NpeANPUHIMATEIbCKYIO JIeATEeNTbHOCTH;
ACATCIIBHOCTD B ®  IPUMCHSITH COBPEMCHHYIO Hay4IHYIO
npoQecCHOHAILHON cepe, poeCCHOHATBHYIO TEPMHHOJIOTHIO;
HCIIOTIB30BATE SHaHUA 1o e OMNpenensiTh W  BBICTPAWBATH  TPACKTOPUU
(puHAHCOBOH ~ rpaMOTHOCTH B po(hecCHOHATHHOTO pa3BUTHA u
Pa3IuIHBIX KU3HEHHBIX CaMOO0OPA30BAHHE;
CUTyalusax e  BBISBIATH  JOCTOMHCTBA W HENOCTATKH
KOMMEPUYECKOHN UIeH;
®  [IPE3EHTOBAaTh HJIEM OTKPBHITUS COOCTBEHHOTO
Jerna B MpoecCHOHATBHON A TETHHOCTH;
e odopmiATs OM3HEC-TUIAH;
®  PacCUMTHIBATH pasMepbl BBITIJIAT o
MIPOIICHTHBIM CTaBKaM KpEIUTOBAHMS,;
®  OHpENeHiTh WHBECTHLMOHHYIO
MIPUBJIEKATEIBLHOCTh KOMMEpUYECKHX HAeH B
paMKax npo¢ecCHOHAIBHON AEATEIHHOCTH;
®  [IPE3EHTOBATh OM3HEC-UJICIO;
®  ONpenessiTh HICTOYHUKH (PHHAHCHPOBAHUS
3naHus:
e cofep)KaHue aKTyalbHOH HOPMAaTHBHO-
[IPaBOBOM JOKYMEHTALINH;
e COBpeMeHHas Hay4yHas U IpodeccHoHaIbHAsS
TEPMHUHOJIOTHS;
e  BO3MOXHBIE TPAEKTOPHH IPO(ecCHOHATBEHOTO
Pa3BUTHS U CAMOOOPa30BaHMUS;
®  OCHOBBI IIPEAIIPUHIUMATEIHCKOH AEATENLHOCTH;
®  OCHOBHI (PMHAHCOBOW TPaMOTHOCTH;
e  mpaBuia pa3paboTKH OM3HEC-TUIaHOB;
®  [OPSJIOK BBICTPaUBaHUS ITPE3CHTAINN;
®  KpenuTHble 0aHKOBCKHE MPOTYKTHI
OK 04 O HexTUBHO B3aUMOJICHCTBOBATH | Y MEHMSI:
U paboTaTh B KONJIEKTUBE H ®  OpraHM3OBBIBaTh  PabOTy  KOJUIEKTHBA |
KOMaH/e KOMaH/Ipl;
e  B3aMMOJAEICTBOBAThH c KOJIJIETaMH,
PYKOBOJACTBOM, KJIMEHTaMHU B xoze
poeCCHOHANBEHON IESITENbHOCTH
3HaHua:
® [ICUXOJOTMYECKHE  OCHOBBI  JEATEINbHOCTU
KOJIJIGKTUBA, IICUXOJIOTHYECKHE OCOOEHHOCTH
JMYHOCTH;
®  OCHOBBI TPOEKTHOM JIESTEIBbHOCTH
OK 05 OcymiecTBIATh YCTHYIO u | YMeHus:
MMCbMCHHYIO KOMMYHMKAIIMIO Ha ® TPaMOTHO H3Jarath CBOM MBICIH M O(OPMIISATH
TOCYAaPCTBEHHOM S3bIKE C YUETOM JIOKYMEHTHI 110 TPO(eCCHOHANTBHON TEMATHKE Ha
O0COOCHHOCTEH  COLIMAIIBHOTO U rOCy/IapCTBEHHOM SI3BIKE, IIPOSIBIIATH
KYJIBTYpPHOTO KOHTEKCTA. TOJICPAHTHOCTh B pab04eM KOJIJICKTHBE
3HaHu:
®  0COOCHHOCTH COLHAJIBHOTO U KYJIBTYpHOTO
KOHTEKCTa;
e mpaBwia  oQopMIIEHHS ~ JIOKYMEHTOB |
MIOCTPOEHHSI YCTHBIX COOOIIEHHH.
OK 06 IIposBnaTe TPaXXJAHCKO- | YMeHHSI:
NaTpUOTHYICCKYIO MOo3UIHIO, ®  ONUCHIBATh 3HAYMMOCTb CBOEH CIIENUAIbHOCTH




JIEMOHCTPHUPOBATh  OCO3HAHHOE
[IOBEICHHE Ha OCHOBE
TPaAUIIHOHHBIX

00IIIeYeIOBEYECKUX [IEHHOCTEH, B
TOM quce c y4ETOM
rapMOHH3AIUH

MEKHAI[HOHAIBHBIX u
MEXPEIUTHO3HbIX  OTHOIICHUH,
MIPUMEHSTh CTaH/IPThI

AHTUKOPPYIIIMOHHOTO TIOBEICHUS

3HaHUA:
[ ]

CYHIHOCTb I‘pa)KI[aHCKO-HanPIOTH‘IeCKOﬁ
IMO3UIHH, 06LHC‘ICJ'IOB6‘ICCKI/IX HeHHOCTeﬁ;
3HAYNMOCTb HpO(I)eCCHOHaHLHOﬁ JACATCIIBHOCTH
110 CICONaJIbHOCTHU

OK 07

CopeiicTBOBaTH COXPaHCHHIO
OKpYXaromieu cpenpl,
pecypcocOepexeHuIo, TPUMEHITh
3HAHUA 06 N3MCHCHUHM KJIMMarta,

MPUHLUIIBI OepexITMBOTO
MIPOU3BOJICTBA, 3¢ HEKTHBHO
JICCTBOBAaTh B  4YpE3BBIYAMHBIX
CUTyalUAX

YMmenns
[ )

co0Iro1aTh
0e30MacHOCTH;
OTIpENIeIISITh HAMPABICHHUSI PECYpcocOepekeHus
B paMKaXx MpoQeCcCHOHAIbHON JEATETBHOCTH 110
CHELHAILHOCTH

HOPMBI 9KOJIOTMYECKON

3HaHuA:
[ ]

npaBuiia JKOJOTMYECKOW Oe30IacHOCTH IpU
BeJICHUHU NMPO(ECCHOHATBHOM AesATEIbHOCTH;
OCHOBHBIC  PECYpCHI, 3aJeHCTBOBaHHBIC B
MpoeCCHOHATBHON AESTEINBHOCTH;

myTH o0ecneueHns pecypcocOepekeHus




COO 01.02. MATEMATHKA

No HaunmeHnoBaHue TeMbl OK Tel)c’znmelﬁgécﬁ;lg}? e Hpgxzszcg::::: o
1 2 3 4 )
Coaepxanne yueOHOro Mmarepuaa ..
Iens 1 3a7a91 MATEMATHKU TP OCBOCHUH CIICIIUAIBHOCTH.
1. | bazoBeie SHaHWd M YMEHHA 1O MaTeMaTHKe B npoeccHoHanbHO U Bl OK-01, OK-02, VeTHBI ompoc,
MTOBCEAHEBHOM JIESITEIHOCTH. OK-03, OK-04, TeCTHpOBaHHe
2. | JlecTBUsL Han TONOKUTENbHBIME M OTPHULATENbHBIMM 4UCIaMH, € | OK-05, OK-06 Ok3aMeH
OOBIKHOBEHHBIMH U JECATUYHBIMU APOOSIMH.
3. | HeiicTBust co creneHsMu, GOpMYIIbl COKPAIIEHHOTO YMHOKEHHUSI.
IIpakTnueckas padora
1. |[Ipaktnueckoe 3ansatue Nel. «JleiictBuss co cremeHsMH, (OPMYIIBI OK-01, OK-02, BAITOIHEHHE
COKpAIllCHHOI'O0 yMHOXCHUA» OK-03, OK-04, MPaKTUYECKOMN
OK-05, OK-06 paboThI
Conep:kanue yueOHOIro MaTepuaJa .
1. | IIpocThie mpoOIEHTHI, pa3HbIe CITOCOOBI UX BBIYUCICHUS OK-01. OK-0? YcerHbI onpoc,
2. | Jluneiinple, KBaIpaTHbBIE, TPOOHO-TTMHEWHBIC YPAaBHEHHS U HEPaBEHCTBA. OK-O3: OK-0 4: T§CTHp0BaHHe
3. | JIuHeliHbIC HEpaBEHCTRA. BITIOJTHCHU C
P OK-05, OK-06 MIPaKTUYECKON
paboTHI
IIpogeccuonaibHO-OPUEHTHPOBAHHOE  coJep:kaHue (coaep:kaHue
NMPUKJIATHOT0 MOYJIs1) OK-01, OK-02, Brinonnenue
1. | IIpocTbie M CIIOXKHBIE TPOIIEHTHI. OK-03, OK-04, MPAKTUYECKOM
2. | IIporieHTHBIC BBIYUCIICHHS B ASATEIBHOCTH YIUTENS HauaJbHbIX KJIACCOB. OK-05, OK-06 paborel
IIpakTnyeckas padora
1. |IIpaktuyeckoe 3ansTHe Ne2. «Bpruncienus u npeodpa3zoBaHus. YpaBHEHUS U Beinonuenune
HepaBeHCTBA. ['eoMeTpus Ha MIOCKOCTH OK-01, OK-02, MIPaKTUYECKON
OK-03, OK-04, paboThI
OK-05, OK-06
Copaep:xanyue yueOHOro MaTepHaJa ..
1. | [TonsiTHE KOPHS N-0O¥ CTEMEHH U3 NCHCTBUTEIBHOTO uncia. CBOMCTBA KOPHS N BumomHenme

OU CTEIEHU.

PaKTUYECKOH paboThI




2. |IlpeobpazoBaHre NUPPANMOHATIBHBIX BEIPAKCHHH. OK-01, OK-02,
3. | dynkmun ¥ = Vx UX CBOMCTBA U rpa(UKu. OK-03, OK-05,
OK-07
IIpakTHueckas padora
2. | TIpaktuueckoe 3ausTne N3, «Dyukmun Y = VX ux cpoiicTsa u rpa@ukm» OK-01, OK-02, YcTHBI onpoc,
OK-03, OK-05, TECTUPOBAHUE
OK-07
Conep:kanue yueOHOro Marepuajia
1. |TlonsTHE CTENeHu ¢ JIIOOBIM palliOHAJIHHBIM TOKA3aTEJIEM. OK-01, OK-02, BhIMOIHEHE
2. | Crenennble (DYHKIIUU, UX CBOWCTBA U rpaHKU. OK-03, OK-05, | mpaktnueckoi paboThI
3. | PaBHOCHJIBHOCTh MPPALIMOHAJIBHBIX YpaBHEHUH. MeTOobI UX pelIeHUsl. OK-07
IIpakTnueckas padora OK-01, OK-02, B
1. HpaKTquSKOG sansitue Ned.  «Merompl  pemenusi  uppauuonaneHbix|  OK-03, OK-05, HpaKTI/II)gé(():jI?;I;gIHfI)/Ia%OTBI
YpaBHEHHIN» OK-07
Coaep:xanne yaeOHOTro MaTepuaia OK-01, OK-02,
1. | CtenieHb ¢ MPOM3BOJBHBIM JICHCTBUTEIBHBIM MTOKA3aTEIIEM. OK-03, OK-05, .
2. |OmpenenieHre TMOKa3aTeNbHOW (QYHKIMU W €€ CBOWCTBA. 3HAKOMCTBO C OK-07 Yernpiii onpoc,
IpPUMEHEHHEM TI0KA3aTENbHOM (QYHKIHH. TCCTIPOBAHHC
3. | Pemiennie moka3aTeibHBIX ypaBHEHUN METOJOM YypaBHUBAHHUsS IOKa3aTeneil, - BHHOHHGUHH%
: . pakTH4ecKoi paboThI
METOJIOM BBEJICHUSI HOBOM NIEPEMEHHOM.
4. | Pemenue nokazaTeabHbIX YpaBHEHUH QYHKIIMOHAJIBHO-TpapHUECKUM METOA0M
IIpakTHYeckas padoTa
1. ‘ IIpaktnyeckoe 3anstre NeS. «PemeHne noka3aTeabHbIX HEPABEHCTB. »
Conep:kanue yueOHOro MaTepuajia
1. |Jlorapu¢m uncna. Colictsa jgorapudmon. Onepanus jgorapu(pMupoBaHus.
2. | Jlorapudmuueckas (pyHKIHUS U €€ CBOICTBA. OK-01, OK-02,
3. | [lousTue norapudmuyeckoro ypapHeHus. Onepanus NOTEHIUPOBAHUSL. OK-03, OK-05, TectupoBaHue
4. | OCHOBHbBIE METOABI PELIEHNUS JOrapuPMUUECKUX YPaBHEHUH: PYHKIIMOHATIbHO- OK-07 BeinonHenue
rpa(i)ﬂqec}(ﬂf/'l_ HpaKTquCKOfI pa6OTBI
5. |OCHOBHBIE  METOMBI peleHus Jorapu(MUYECKUX  ypaBHEHHIl:
METOJ1 HOTEHIIMPOBAHUSI.
6. | OcHOBHBIE METO/IbI pEIICHUS JTOrapu(MHUUECKUX YPAaBHEHHI: METO]] BBEICHUS
HOBOM ITEPEMEHHOM.
7. | Jlorapumuueckue HepaBeHCTBA.




IlpakTnyeckas padora OK-01, OK-02,
1. | IIpakTHaeckoe 3aHATHE Ne6.  «Pemenme  morapudmumueckux| OK-03, OK-05, Boinosnenne
IPaKTUYECKOH paboThI
HEPaBEHCTBY» OK-07

IIpodeccnoHaATIbHO-OPHMEHTHPOBAHHOE (CO/IEPKAHUE MPUKJIATHOTO MOTYJIs) OK-01, OK-02, YCTHBI ormpoc,

1. |IIpumenenne norapudma. Jlorapudmuueckas cimpans B Matematndeckue OK-03, OK-05, TECTHPOBAHHE
CBOICTBA. OK-07 BhInoHEeHHE

2. | JlorapuMel B Ipupose. NPAaKTHYECKOH paboThI

Conep:kanue yueOHOro Marepuajia OK-01, OK-02, YeTHBII onpoc,
Crenennasi, moka3aTeibHas U JorapupMudeckas (yHKIUH. OK-03, OK-05, BoimoaHeHme

OK-07 IPaKTUYECKOW paboThI

IIpakTnueckas padora OK-01, OK-02, B

1. | Ilpaktuueckoe 3auaTHe No7. «Pelienye NpocTeRINX ypaBHEHH D OK-03, OK-05, HpaKTI/II)gé(éJI?;I?IH[I)/Ia%OTBI

OK-07

Coaep:xanue yueOHOro Mmarepuasia OK-01, OK-02,

1. |Pagnannas Mepa yraa. IloBopor Touku BOKpyr Hawama koopaunar., OK-03, OK-04,

OmnpeneseHne cHHyca, KOCHHYca, TAHT'eHCAa U KOTaHT'eHCA. OK-05. BhIMOIHEHME

2. | 3HaKM CHHYCa, KOCHHYCA, TAHT'€HCA U KOTAHT'€HCA 110 YETBEPTSIM. NPAaKTHYECKOi paboThI

3. | 3aBHCUMOCTh MEXY CHHYCOM, KOCUHYCOM, TAHI€HCOM M KOTAHI'€HCOM OJTHOTO
U TOTO XK€ yrJa.

IIpodeccuonaibHO-OPUEHTHPOBAHHOE  coJep:KaHue (coaep:kaHHue OK-01, OK-02, YcTHbIi onpoc,

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

1. | Tpuronomerpust B pupojie, MEAUIIMHE, apXUTEKTYpE. OK-05 Beimonnenue

MPaAKTUYECKON padOThI

Coneprxanue y4eGHOro MaTepuajia

1. | TpuroHomerpuveckme ToxaecTBa. IIpeoOpa3oBaHHs ~ MPOCTEHINUX|
TPUTOHOMETPUYECKUX BbIpakeHHd. CHHYC, KOCHHYC, TAHT€HC M KOTaHI'CHC
YTJIOB OH - O. OK-01, OK-02,

2. |O6nacTh oOmpeneNeHUs W MHOXECTBO 3HaueHuii TpuroHomerpudeckux| OK-03, OK-04, Pemenue
Gynkumi. YETHOCTh, HEYETHOCTH, MEPUOIUYHOCTH TPUTOHOMETPUYECKUX OK-05 TPUTrOHOMETPHICCKIX
(GYHKIMH. (bymxuit

3. | CBoiicTBa 1 rpaduku QyHKIHH y = COS X.

4, | CporicTBa 1 rpaduku QYHKIMH y = sin X.

5. | CBoiicTBa 1 rpaduku QYHKIMH y = tg X.

6. | CoiicTBa 1 rpaduku QyHKIUH y = ctg X.

CamocTosiTesibHasi paboTa




1.

‘ CxaTHe 1 pacTshHkeHUe rpauKoB TPUTOHOMETPUUECKUX (PyHKIUI.

IIpakTHyeckas padora OK-01, OK-02,
1. | TlpakTHueckoe 3aHATHE Ne§. «IIpeobpa3zoBanue rpapuxos| OK-03, OK-04, Bonosnnenue
. IPaKTUYECKOH paboThI
TPUTOHOMETPUUYECKUX (PYHKIIMID OK-05
Coaep:xanne yueOHOro Mmarepuajia OK-01, OK-02,
1. | O6paTHbIe TpUroHOMeTprueckue GpyHkuuu. X cBoiicTBa u rpadukw. OK-03, OK-04,
OK-05
IIpakTnueckas padora OK-01, OK-02,
1. |IIpakTrueckoe 3ausTHe Ne9. «OOpaTHBIC TPUTOHOMETPUYECKHE ()YHKIIHHU.» OK-(())3I,<(3;<-04, HpaK]TBI/II)II{He(éEIC{)I?IH;Iae60TH
Conep:kanue y4eOHOT0 MaTepuajia
1. | YpaBHeHue cos x = a.
OK-01, OK-02,
2. | YpaBHeHueE sin X = a. OK-03, OK-04,
3. | YpaBHeHue tg x = a. OK-05 Pemenue ypaBHeHui
4. | YpaBHEHHE ctg X = a.
5. | PenieHne TpUrOHOMETPUYECKHX YPABHEHHMH OCHOBHBIX THIIOB: MPOCTEHIINE
TPUTOHOMETPUYECKHE YpPAaBHEHHUS, CBOMASIIMECS K KBaJApPaTHBIM, pelIaeMble
pa3noKeHHeM Ha MHOXKUTENU, OJJHOPOJIHBIE.
IMpakTHueckas padora OK-01, OK-02,
1. |llpaktnueckoe  3amatme  NelO.  «IIpocreiimme  Tpuronomerpuueckue, OK-03, OK-04, Boinosnenne
MPaKTUYECKOH paboThI
HEPaBEHCTBA» OK-05
Coaep:xanue yueOHOro MmaTepuajia OK-01, OK-02,
1. | [IpeoOpa3zoBaHME TPUTOHOMETPHUIECCKUX BBIPAXKEHUIN. CBOMUCTB (DYHKITHMA. OK-03, OK-04, BeilomHeH e
OK-05 NPAaKTHYECKOH paboThI
IpakTHyeckas padora OK-01, OK-02,
1. | Ilpaktuueckoe  3amstue Nell.  «Ilpocreiimme  tpuronomerpuueckue OK-03, OK-04, Boinonmenue
IPaKTUYECKON paboThI
HEPaBEHCTBA» OK-05
Conep:kanue yueOHOro MaTepuajia
1. |Ilpupamenue aprymenta. [lpupamenue ¢ynkiuu. 3amauu, npuBoasmue k| OK-01, OK-03, YeTHsli onpoc,
MOHATHIO TpoU3BOAHON. OnpeaeseHne MpOrU3BOTHOM. OK-04, OK-06, TeCTUpOBaHUC
2. | Aroput™M  OTBICKaHUS Npou3BoAHON. Dopmynsl  muddepenumposanus. OK-07 Boinonuenue
I[Ipasuna nuddepeHMpoBaHus. HPpaKTUICCKON
3. | [Tonstue HenpepbiBHONH QyHKIMU. CBOMcTBa HenmpephlBHON (yHKIUU. CBS3b paboThI

MEX]ly HEPEPhIBHOCTHIO U AP HEpeHINPYEMOCTHIO (PYHKIIMH B TOUKE.
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IIpakTHyeckasi pabora OK-01, OK-03,
1. | [Ipaktuuyeckoe 3anstue Nel2. «Anroput™m pemieHus HepaBeHctB meronom| OK-04, OK-06,
UHTEPBAJIOB OK-07
Coaep:xxanne y1eOHOro marepuaia OK-01, OK-03,
1. | TeoMeTpHUYECKUIT CMBICI TPOU3BOAHON (yHKIMU — yriaoBoit koddduuuent | OK-04, OK-06,
KacaTelnbHON K Tpaduky (QyHKIMM B TOUKe. YpaBHEHHE KacaTelbHOH K OK-07
rpaduky (YyHKIUU. AJNTOPUTM COCTABIICHUS ypaBHEHHUs KacaTelbHOH K Brmoumerue
NPAaKTHYECKOH paboThI
rpaduky ¢pyHkuun y=f(x)
2. | Bozpactanue u yObiBaHUE (DYHKUINH, COOTBETCTBUE BO3pACTaHMS U YOBIBAHUS
(YHKIMH 3HaKy IPOU3BOIHOM.
IIpakTHueckas padora OK-01, OK-03,
1. | [Ipaktuueckoe 3ansaTre Nel3 «3agaun Ha MAKCUMYM U MUHHMYM.» OK-04, OK-06,
Pemenue nmpumepos
2. |IIpaktuueckoe 3ausatue Neld «Anroput™m wuccinegosanus ¢(yukuuun u OK-07
MOCTPOEHUS €€ rpaduKa C MOMOIIBIO TPOU3BOIHOM»
Coaep:xanne yueOHOro Mmarepuaia OK-01, OK-03, .
1. | MccnenoBanue GpyHKIMH HA MOHOTOHHOCTb U IIOCTPOEHHE IPa(pUuKOB. OK-04, OK-06, Yerhpiii onpoc,
OK-07 BoimonseHne
MPaKTUYECKOH paboThI
IIpakTnuyeckas padora OK-01, OK-03,
1. |IIpaktnueckoe 3austue Nel5 «Ilocrpoenue rpadukoB GyHKIUI» OK-04, OK-06, BrInosHenue
OK-07 IPAaKTUYECKON paboThI
Coaep:xanue yueOHOro MaTepuajia OK-01, OK-03,
1. | Haxoxxnenue HanOobIIero 1 HAMMEHbIIETo 3HAYeHUH (PYHKIUH. OK-04, OK-06, BrInoHenue
2. |ITocrpoenne rpaMKOB ¢ MCIONb30BaHMEM ammapara Martematumyeckoro| OK-07 MPaKTUYECKOH paboThI
aHaJIn3a.
IIpogeccnoHATIBLHO-OPUEHTHPOBAHHOE  COJep:KaHue (Coaep:kaHHe OK-01, OK-03,
MPHUKJIATHOT0 MOAYJIsI) OK-04, OK-06,
1. | HammeHnbiiee u HanOoJIbIIee 3HaUYeHU e (DYHKIIHMH. OK-07 Pemenue npumepon
2. |IlpumeHeHme mpreMa ONTHMHU3ALUH IIPH U3YYCHUU TEKCTOBBIX 3a1a4.
3. | Penienne TEeKCTOBBIX 3aa4.

Coaep:kanue y4eOHOTro MaTepuasia

YcTHBIN onpoc,
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1. | O3HakOMIICHHWE C TIOHSATHEM HHTErpaja u nepBoodpasnoi st pyaknun y=f(x).| OK-01, OK-03, TECTUPOBAHUE
2. |Tabmuua Qopmysa Ui HaxoxIeHHs mepBooOpasHbix. M3yuenue mpaswmina OK-04, OK-06, Beimonnenue
BBIYUCIICHUS TIEPBOOOPA3HOM. OK-07 NMPAKTHYECKOH pabOThI
IlpakTnyeckas padora OK-01, OK-03,
1. | [Ipaktryeckoe 3austue Nel6 «Pemrenne 3aqau Ha cBs3b nmepBoodpasHoit u ee| OK-04, OK-06, P
N M . eIIeHre MPUMEPOB
MIPOM3BOHOM, BEIYUCIIEHUE TEPBOOOPa3HOM ISl JaHHON (DYHKIIUN OK-07
Coaepxanne y4eOHOIro Mmarepuajia OK-01, OK-03,
1. | 3agauun, MPUBOASIIKME K MOHATHIO OMPEIeICHHOro nuTerpaia — o Berauciennn, OK-04, OK-06,
IUIOIAaAu KpuBolMHeHHON Tpanenuu. [lonstue onpenenénHoro muterpana. OK-07 Pemenue sanad
I'eomerpuyeckuil 1 pU3MUECKUl CMbICI onpeaeraeHHoro uarerpana. dopmymna
Herorona— Jleitbuuua.
IIpakTHyeckasi paéora OK-01, OK-03,
1. | Ipaktuueckoe 3austue Nel7 «Penrenne 3anau Ha npumenenue uarerpana it OK-04, OK-06,
BBIUYMCIICHUS (PU3MUECKUX BEIUYUH U IJIOLIAAEH» OK-07 Brmomxenne
MPAKTUYCCKON pabOThI
Coaep:xanne yueOHOro Mmarepuaia OK-01, OK-03, YCTHBI orpoc,
1. |@opmynbl u mpaBwia auddepenuupoBanus. HauGonpmiee u nanmenbinee| OK-04, OK-06, TECTHPOBAHHE
3HA4YCHUs (PYHKINH. OK-07 BeImonHenue
2. | UccnenoBanue GpyHKIUH C TOMOIIBIO TPOU3BOTHOM. IPaKTUYECKOH pabOoThI
Copep:xkanue yueOHOro Mmatepuajia
1. |Ilpenmer crepeomerpun. OCHOBHBIE MOHATHS (TOUKa, MpsiMasi, IUIOCKOCTD,
npoctpancTBO). OCHOBHbIE aKCHOMBI cTepeoMeTpuu. Ilepecekaromuecs,
napajuiesibHble U CKPEIIMBAIOLIMECS MPsIMBIE.
2. |Yron Mexly NpsSMbIMH B HpocTpaHCTBE. lleprneHIuKyIspHOCTb HPSIMBbIX.
3. | OcHOBHBIE IPOCTPAHCTBEHHBIE (DUTIYPHI. OK-01, OK-03, Brimonnenne
= IPaKTUYECKOH paboThI
4. | IlapannensHble npsimMas u miockocTsb. Onpenenenue. [pusnak. CBoiicTaa. OK-04, OK-07

[Tapannensubie iockoctu. Onpenenenue. [Ipusnak. CoiictBa. TeTpasap u
ero anemenTsl. [lapannenenunen u ero snemeHThl. CBOMCTBA
IIPOTHBOIIOJIOKHBIX I'PaHEeN U quaroHanel napamuienenunena. [locrpoenue

OCHOBHBIX CEUYECHUH.
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5. | [lepnenaukynspusie npamble. [lapannenbHbie npsMble, NEPIEHIUKYIIPHbIE
K I1ockocTH. ITpu3Hak neprneHuKyIspHOCTH IPSIMOM U IIIOCKOCTH

6. | [leprienquKkymsip 1 HaKJIOHHAs. TeopeMa O TpeX MEepIeHIUKYIIsIpax. YTo
MEXAY IPSAMOM U INIOCKOCTBIO. YT OJI MEXAY IJIOCKOCTSIMHU.
[lepnenaukysipHbIe UIOCKOCTU. PaccTosHUSA B TPOCTPaHCTBE.

7. | lekapToBbl KOOpAMHATHl B TPOCTPAHCTBE. BeKTOpsl B MPOCTPaHCTBE.

CrnoxeHue ¥ BBIUNTaHUE BEKTOPOB. Y MHOKEHHUE BEKTOpa Ha uncio. CkansapHoe
IIPOM3BE/ICHNE BEKTOPOB.

IpakTHuyeckas padora OK-01, OK-03, p
1. ‘HpaKTquCKoe sansTre Nel8 «IIpocTeiimme 3a1aun B KOOpAUHATAX) OK-04, OK-07 CIICHUS 3a/iaT
IIpogeccnonanbLHO-OpUEHTHPOBAHHOE co/iepKaHue (copep:xanue
NPUKJIATHOTO MOJYJIs1)
1. | B3auMmHOe pacrosiokeHue npsAamMeix B mpocrpanctse. [lapamienasnocts npsamoiit  OK-01, OK-03,
M IUIOCKOCTH, MNapajulebHOCTh  IUIOCKOCTeH,  mepnenpukyisipuocts| OK-04, OK-07
IIJIOCKOCTEH. Pemenue npumepon
2. | PacionokeHne mnpsAMBIX M IUJIOCKOCTEH B OKpyKaromem wmupe (mpupoje,
apXUTEKTYpE, TEXHUKE).
3. | Pemienne npakTHKO-OpUEHTUPOBAHHBIX 3a]1a4.
4. | PazBuTHE NMPOCTPAHCTBEHHOTO MBIIIJICHUS YYaIIUXCsl HAYAJIbHBIX KJIaCCOB.
Conep:kanue yueOHOro Marepuaja
1. | Pacrionoxenue MPSIMBIX 51 IIOCKOCTEN B IIPOCTPAHCTBE.
[lepneHAMKYISPHOCTE M MApajuIeIbHOCTh MPSAMBIX U TIJIOCKOCTEH. ?)Ili_(())il’ (())II<<_(())3;’ BEIHOIHCHIE
JlekapTOoBBl KOOpAMHATHI B MPOCTpPAHCTBE. BekTopsl B MpoCTpaHCTBE. T MRS MPAKTUYECKON pabOTHI
CnoxxeHre W BBIYMTAHHE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha 4YHUCIO.
Koopaunats! BekTopa.
Conep:kanue yueOHOro Marepuajia
1. |Ilpu3ma (HakJIOHHAs, IpsiMast, IpaBUiIbHAsA) U €€ a1eMeHThl. [lapannenenunen.
CpoiictBa mpsimoyrosibHoro mapammenenunena. KyO. [Mupammuma u  eé OK-01, OK- BrTo/Herme
sneMmeHThl. [IpaBunbpHas nupamuja. v
- 04. OK-06 MPaKTUYECKO paboThI
2. |Ilmomame TOBEPXHOCTH MHOrOrpaHHUKOB. [IpocTeiimme kKomMOuHAIIMU E)K o7 ’

MHOTOTPaHHUKOB. BEIUncIeHre 2IeMEeHTOB MPOCTPaHCTBEHHBIX Guryp (pédpa,

JMaroHaiy, yribl). [IpaBuibHbIe MHOTOIpaHHUKH.
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3. | wmnaap, xonyc, cdepa u map. OCHOBHBIE CBOMCTBAa MPSMOTO KPYrOBOTO

WIMH]PA, TPSIMOT0 KPyroBoro KOHyca.

IIpakTnyeckas padora

1. | Ilpaktuueckoe 3ansTue Nel9 «M300pakeHue Ten BpaleHus Ha NI0CKOCTH. OK-01, OK- YeTHbIi ompoc,
[IpencraBienue 00 yce4EHHOM KOHYCE» 04, OK-08, TECTUPOBAaHUE
2. | [Ipaktnueckoe 3anatue Ne20 «CeueHus koHyca (mapajiellbHoe OCHOBAaHUIO U OK-07 Beimonnenue
MPOXOJsIllee Yepe3 BEpUIMHY), CEYeHMs UWIMHIpa (mapaielbHO U MPAKTHYCCKOI pabOTHI
NepIEeHANKYJIIPHO OCH), ceueHUsAX mapa. Pa3pépTka UIMHIpA U KOHyCa»
Coaep:xanue yueOHOro MmaTepuajia OK-01, OK-
1. |O6bem mpsmoyrosnpHOro napamienenunega. O6bem kyb6a. OObemMbl MpAMOi 04, OK-08, BhIIONHEHIE
npu3Mbl U IHIHHEApPa. OOBeMBI mHpaMuIbl U KoHyca. O0beM mapa OK-07 IIPAKTHYECKOI paGOThI
IIpodeccuoHaIbHO-OPUEHTHPOBAHHOE  coJep:kaHue (cojep:KaHHe
NPHUKJIAJHOTO MOAYJIs1)
1. | IlonsTHE O CUMMETpPUH B IPOCTPAHCTBE (LIEHTpaJIbHAsL, OCEBasi, 3epKajIbHas). OK-01, OK-
v 04. OK-06 Pemenne npumepon
2. | O6o01eHre MpeACTaBICHUH O TPaBUILHBIX MHOT'OTPAaHHUKAX (TETpa’ap, KyO, ’ ’
OKTa’/Ip, AOAEKAdAP, UKOCAIP). OK-07.
3. | Ocobennoct (opMupoBaHUS TPEACTABICHHH O CHMMETpUH Yy JeTei
HAYaJIbHBIX KJIaCCOB.
Conep:kanue yueOHOro Marepuajia OK-01, OK-
1. |O6bembl 1 nI0LIAIM TOBEPXHOCTH MHOTOI'PAaHHUKOB U TEJI BpalllEHUSI. 04, OK-06, TecTnpoBanue
OK-07
Coaepxanne y4eOHOIro Mmarepuajia
1. | CoBMecTHBIC U HecOBMeCTHbIe coObITHs. Teopembl 0 BepositHocti cymmbl | OK-02, OK-03, YCTHBIA OIPOC,
COOBITHI. YCIIOBHAs BEpOSTHOCTb. 3aBucHMble U HesaBucumbie coObrtms. | OK-05 TCCTUPOBAHNC
Teopembl 0 BEpOSTHOCTH IPOU3BEAECHUS COOBITUH. - BHHOHH?HH%
PaKTUYECKON paboThI
IIpogeccnoHaILHO-OPUEHTHPOBAHHOE  cOJep:kaHue (coaep:KaHHe
HPHKJIAJHOT0 MOJ1YJIs1) BrinosHenue
1. | OTHOCHTEIBHAS YaCTOTA COOBITHUS, CBOMCTBO €€ YCTOMYMBOCTH. OK-02, OK-03, MPAKTUYCCKON pabOThI
2. | Cratucruyeckoe onpenenenne BepostHoctd. Ouenka BepostHocTd cobbitust. | OK-05
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3.

Marematndeckas TpaMOTHOCTE COCTaBJICHUA CTAaTUCTUYCCKON OTYCTHOCTH
YUUTCIIA Ha4aJIbHBIX KJIACCOB.

Coaep:xxanne y1eOHOro marepuasia

1. | Bugsl ciyuyaiinbix BenmuuH. OnpeaeneHue JUCKpeTHON clydyailHOW BETUYUHBI.
3aKoH pacrpenencHus TUCKPETHON ciydaitHoit Benmumubl. Ee uuncnossie] OK-02, OK-03, YcTHbIi onpoc,
XapaKTePUCTUKH. OK-05 TECTHPOBAHUE

2. | CobbITHE, BEpOATHOCTb COOBbITUS. ClIOXKEHHE U YMHOXEHHUE BEPOATHOCTEH. Brimonnenne

. MPAKTHICCKON pabOTHI

JluckpeTHas ciydaiiHas BeJIMUYMHA.

IpakTnuyeckas padora OK-02, OK-03,

1. | Ilpaktuueckoe 3amsitme Ne21 «Ilepsuunas o6paborka cratuctudecknx, OK-05 Boinonnenne

TAHHBIX)

IPaKTUYECKON paboThI
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3. ®OHJ] OHEHOYHBIX CPEACTB JJIsA TEKYHIEI'O KOHTPOJISI U
IMPOMEKYTOUYHOU ATTECTALIUA

3.1. ®opMBbI U METOABI OLIEHUBAHUS
@DopMBbI TEKYILLET0 KOHTPOJIS 110 IUCLUIUINHE!

— yCTHBI1 onpoc (ppOHTaIBHBIN, HHANBUAYATbHBINA, KOMOMHUPOBAHHBIH);

— TecTHUpoBaHUeE (MMCbMEHHOE UJIM KOMIIBIOTEPHOE);

— TIHCBMEHHas IpoBepKa (OTBETBI Ha BONPOCHI, pEIIEHHWE 3aJad MU IPUMEPOB,
COCTaBIJICHHE TE3UCOB, pe(hepaToB, BHIIOJIHEHHE CXEM, BBIMOJIHEHHE 3a1aHU JJ1s1 CAMOCTOSTEIbHON
paboTsl 1 11p.);

— TMpakTHYecKass IpoBepka (IpU NPOBEJECHUM MPAKTUUYECKHMX U JIAOOPATOPHBIX
3aHATHI);

— CaMOKOHTPOJIb M B3aUMOIPOBEPKA.

BosMoxxkHbl u apyrue (GopMbl TEKYIIEro KOHTPOJS YCIEBAeMOCTH, B TOM YHCIIE
MHHOBAI[MOHHBIE HA OCHOBE HH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOIMH.

IIpenonaBaTens Ha OHOM y4eOHOM 3aHSITHU MOXET HUCIHOJb30BAaTh OJHY MM HECKOJIbKO
(bopM TEKyIIEro KOHTPOJIS.

[IpomexxyTouHass — aTTecTallds  OLEHMBAeT  pPE3yibTaTbl  y4eOHOH  JESITENbHOCTH
o0ydarmmxcs 3a cemecTp (IMOayroaue).

OcHOBHBIMH (pOpMaMU IPOMEKYTOUHOM aTTECTAI[UH SBIISIOTCS:

— 9K3aMeH

3.2.M0oHT OLIEHOYHBIX CPEACTB IS TEKYIIEr0 KOHTPOJIs
3aoanue ona ycmmnozo onpoca no memam

1. [lepeuncnure BUABl ypaBHEHHI?

2. OObsAcHUTE, Kak pellaTh KBaJIpaTHbIE YPAaBHEHUS METOIOM BBIICJIECHHUS IOJHOTO
kBajparta. [Ipusenure npumep.

3. Chopmymnupyiite Teopemy Iludaropa?

4. Kak paccuntaTh mpoueHT oT uucna? [IpuBenute npumep, rae Heooxonumo Halti 15%
ot 200.

5. Kak pemmth cucteMy JMHEHHBIX ypaBHEHUH rpadruuecKuM MeTogoM? ONHIIITE MPOoLece
U TIPUBEIUTE NPUMED.

6. Uto takoe pynkuusa? OObACHUTE pa3HUILY MEX/Y JTHMHEHHON U KBaAPAaTUIHON (DyHKIIMEH.

7. Ha3oBHUTE OCHOBHBIE TPUT'OHOMETpUYECKHE (QYHKIIUN U OOBSICHUTE, KAK OHU CBSA3AHBI C
IPSAMOYT OJIbHBIM TPEYTOJIbHUKOM.

8. Kak BeluMciIMTh IUIOIIAAb Kpyra U o0béM munuHapa? IIpusenure GpopMyisl U npumep
pacuéra.

9. Uro Takoe HepaBeHCTBO? OOBSCHHUTE, KaK peIIaTh JHHCHHBIC HEPABEHCTBA C OJHOMN
IIEPEMEHHOM.

10. Kakumu MeTogaMu MOXHO PELIUTh JlorapudmMuuecknue ypaBHeHUs?

11. OObscHuUTE, YTO TaKoe ONpEeAETEHHBIH MHTErpal M Kak ero BblUMCIUTh. IIpuBenute
IIpUMep.

12. Yro Takoe mpousBomHas ¢yHkuu? Kak HalTH MPOM3BOAHYIO MPOCTOM (DYHKIIHH,
Hanpumep, f(x) = x> + 3x?
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IIpakTnuyeckue padoThl
[Tpaktrueckoe 3anarue Nel. «JleficTBus co cTeneHs MU, GOPMYIIbI COKPALIEHHOI'O YMHOKEHUS»
[Tpaktnueckoe 3anstue Ne2. «BplunciaeHuss u npeoOpa3oBaHus. YpaBHEHHS U HEPAaBEHCTBA.
I'eomeTpus HA ITOCKOCTH

[Tpaxktuueckoe 3anstue Ne3. «DyHkuuu ¥ = VX ux ceoiictea u rpaduxm»

[Ipaktuueckoe 3anstue No4, «MeToabl pelieHnst UppaluOHAIbHBIX YPaBHEH I

IIpakTueckoe 3ansaTre Ne5. «Pelienne nmokasareabHbIX HEPABEHCTB. »

[IpakTueckoe 3aHsTHE Ne6.  «Pemenne — morapuMUYECKHX HEPABEHCTB)»
ITpaktnueckoe 3ansatue Ne7. «PemieHne npocTelmx ypaBHEHUI

[Tpaktuueckoe 3anstue No§. «IIpeoOpazoBanne rpaukoB TPUTOHOMETPUUECKUX (YHKITAM
[TpakTuueckoe 3ausTHe Ne9. «OOpaTHBIE TPUTOHOMETPUUECKUE PYHKITI»

[Tpaktnueckoe 3anstre NelO. «IIpocreiime TpPUroHOMETPUUECKUE HEPABEHCTBAY»

[Tpaktnueckoe 3anstue Nel 1. «IIpocreiime TpUroHOMETPUUECKH € HEPABEHCTBA»

[TpakTueckoe 3ansaTHE Nel2. «ANropuTM pelleHHs] HEPaBEHCTB METOAOM HHTEPBAJIOBY
IIpaktnueckoe 3ansatue Nel3 «3agaun HAa MAKCUMYM 1 MUHUMYM»

ITpaktnueckoe 3ansaTHe Nel4 «AnropuTMm McciaenoBaHus (QYyHKIMM U OCTPOEHMs ee rpaduka c
IIOMOILBIO TIPOU3BOIHON

[Tpaxtnueckoe 3ansatue NelS. «Iloctpoenue rpadukos GpyHKIHI»

[Tpaktueckoe 3anatue Nel6. «Pemenue 3amad Ha cBA3b IEPBOOOpPA3HONW M €€ IPOU3BOIHOM,
BBIUHCIIEHNE IEPBOOOPA3HOM [J1s JaHHOM yHKIMU

[Tpaktnueckoe 3anstue Nel7. «PemeHue 3azay Ha NPUMEHEHHME WHTErpana IJil BBIYUCICHMS
(GU3MUeCKUX BEIWYHH U IJIOLIA1ei»

[TpakTnueckoe 3ansatue Nel8. «IIpocrelimme 3ana4u B KOOpAUHATAX»

[Tpaktuueckoe 3anatue Nel9. «M300pakenue Ten BpalleHUs Ha IuiockocTH. [IpeacraBnenue o0
YCE4EHHOM KOHYCE»

[Ipaktuueckoe 3anstue No2(). «Ceuenns KoHyca (MapajuieibHOE OCHOBAHHUIO U TIPOXOISIIEE YePe3
BEpIIMHY), CE€YEHHUs IMauHApa (mapajuiebHO W MEPIEHIUKYSIPHO OCH), CEUCHMSIX IIapa.
Pa3Béprka nuimMHapa U KOHyca»

[Ipaktrueckoe 3austue No21. «IlepBuyHas 00pabOTKa CTATUCTHYECKUX TAHHBIX)»
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IIpumMepHbIe 3a1aHusl VIS CAMOCTOSITEIbHOM POPA0OTKHU

1. PaccumnTaiiTe CTOMMOCTB CTPOMTEIBHOTO MaTEpHaa, €CIIM €To MepBoHavalibHast eHa coctasisier 10
000 py6neii, a Ha Hero mpeaocTaByieHa ckuaka 15%.

2. B mpoexkre 31aHus npeaycMoTpeHo yBenueHue Oromkera Ha 20%. Ecnm mepBoHavansHbIH O10KeT
coctaBui 1 500 000 pyOuieii, kakoBa HOBasi cymMmMma OrozpkeTa’?

3. BprucnuTe miomaas v IepuMeTp TPEYroibHIKa ¢ OCHOBaHUSMHU 10 cM 1 BBICOTOH 8 CM.
4. Haiigure 00peM NUIMHIIPA C PaITyCOM OCHOBAHUS 5 CM U BBICOTOH 12 cM.
5. Pemmre nurelHOE ypaBHeHUE: 3X + 5 = 20. Kakoe 3HaueHHE X COOTBETCTBYET ITOMY yPaBHEHHIO?
6. Pemmrte cuctemMy ypaBHEHHIA:
2x+3y =12
Xx-y=1

7. Wcrmoms3ys TpuroHoMerpuieckue (yHKIUH, HAWAWTE BBICOTY 37aHUS, €CIH PACCTOSHUE OT
HaOJTI0IaTelIs 10 OCHOBAaHUS 3MaHus cocTaBisier 50 M, a yroy noabema B3risaa paseH 30°.

8. PaccumraiiTe 1IMHY CTOPOHBI TPEYTOJIBHIKA, €CIIM U3BECTHBI JIBE CTOPOHEI (2 =7 cM, b =10 cm) u
yron Mexxay HuMH (o = 60°).

9. Cobepute naHHBIE O CTOMMOCTH Pa3IMYHBIX CTPOUTEIBHBIX MaTepUasioB (HApUMeEp, KUPIUY,
LIEMEHT, JIEPEBO) 1 MOCTPOHTE rpad) ik M3MEHEHHH 1IeH 3a IMOoCceIHIE TPU To/a.

10. PaccumnTaiiTe CpeaHIO0 LIEHY 3a KBaJPaTHBI METp >KUJIOH IIJIOMIAAN HA OCHOBE JAaHHBIX O LIEHAX B
HECKOJIBKMX pailoHax ropoja.

11. TloctpoiiTe MaTeMaTHYECKYI0 MOJEIb Ui pacdeTa KOJMYecTBa HEOOXOJMMBIX MAaTEPHAIIOB JUIS
CTPOUTEIILCTBA JIOMA C 33aHHBIMH MTapaMeTpaMu (TLI0Ma1b, KOJIUIECTBO ITaXKeH ).

12. Vicnonp3yiiTe mporpaMMHOe 00eciedeHne ISl CO3/1aHUS MOJICNH 3[JaHHS M PacdeTa ero IUIOIIA/IH.

3.3. Kputepumn onieHuBanusi

KpuTtepuu oueHKH 1l TECTHPOBAHUSL:

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

Kpurtepuu oneHnBaHus NPAKTUYECKO/J1a00paTOPHOii padoThI:

Onenka «5» CTaBUTCS, €CIU Y4YallUWCs BBIOJHIET paboTy B TMOJHOM oOBeMe C
co0roieHneM HeoOXO0AMMOM TMOCIe0BATEIbHOCTH, BCE 3TaNbl padOTHI MPOBOAUT B YCIOBUAX U
pexuMax, OO0ECIEeUUBAIONIUX MOJYyYE€HUE TPABHIBHBIX PE3YyJIbTATOB M BBIBOJOB, COOJIIOIAET
TpeOOBaHUS MPaBUJ TEXHUKUA OE30MaCHOCTH, MPABMIBHO M aKKypaTHO BBITIOJHAET BCE 3aIHCH,
TaOIHIIBI, PUCYHKH, YEPTEXKH, TPAPUKH, MPABUIILHO BHIMOJIHSACT aHAJIU3 IO PEIIH OCTEH.

OneHka «4» CTaBUTCS, €CJIM BBITIOJIHEHBI BCE TPEOOBAHMS K OIICHKE «5», HO OBLJIO JOMYIIICHO
JIBa-TPU Helouera, He 0oJiee OTHON HerpyOol OMMOKK M OJHOTO HepovYeTa

Onenka «3» cTaBUTCA, €CiH paboTa BBIITOJIHEHA HE TTOJIHOCTBIO, HO 00HEM BBITTOJTHEHHOH €e
YaCTH MO3BOJISIET MOJTYYUTh MPABWIBHBINA PE3yJIbTAT U BBIBOJI, HJIM €CJIA B X0/I€ POBECHHUS OIbITa
1 U3MEPEeHUs OB JOMYLIEHbl OLIMOKH

O1ieHKa «2» CTaBUTCS, €CIU pa0oTa BBIMOJHEHA HE MOJIHOCTHIO, MJIM 00BEM BBITTOJHEHHON
4acTu pabOThl HE TO3BOJIAET CHENIaTh MPABUIIBbHBIX BHIBOJOB, WM €CJHM OIBITHI, U3MEPECHHUS,
BBIYMCIICHHUS, HAOIFOICHHUS TTPOU3BOIMIIMCH HEIPABHIIBLHO.
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Kpurepuu oueHk# pe3yjbTaTOB BbINOJIHECHUSA
BHEay/IUTOPHOM (CAMOCTOATENbHOI) padoThl

PaGora BbIMOTHEHA MOJHOCTHIO, JEMOHCTPHUPYIOTCS TIIyOOKHE 3HAaHHUS TEOpPETHYECKOro
MaTepualia U YMEHHUE UX MPUMEHSTh, OCIEA0BATEIbHO U MPAaBUJIBHO BBIITOJIHEHBI BCE 3a1aHU,
C/I€JIaHbl BBIBOJBI.

Ouenka «5» - «OTIMYHO» BBICTABISIETCSA, €CIAM pPadoTa BBHIMOJHEHA TIOJIHOCTHIO;
JEeMOHCTPUPYIOTCS TIYOOKHE 3HAHHS TEOPETUYECKOrO0 MarepHallia U yMEHHE UX MPUMEHSTH;
M0CJIeI0BATEIbHO, IPABUIILHO BBIMOJIHEHBI BCE 3a/1aHUs; IEMOHCTPUPYETCSI yMEHUE 0OOCHOBAHHO
M3JlaraTh CBOM MBICIIH, JIeJIaTh HEOOXOIMMbIE BHIBOJIBI.

Onenka «4» - «XOpOILIO» BBICTABIISAETCSA, €CIM paboTa BBHIMOJHEHA MOJHOCTHIO;
JEMOHCTPUPYIOTCSl TUIYOOKHME 3HAHHS TEOPETUYECKOro Marepuaja U yMEHUE HX MPUMCHSITh;
MOCJIeIOBATEIbHO, MPAaBUJIBHO BBHIIOJHEHBl BCE 3a/JaHMsS; BO3MOXHBI €JUHUYHBIC OIIUOKH,
HCIIPABIISIEMBIE CAMUM CTYAEHTOM MOCIE 3aMEUYaHMs MPENOIAaBATENS; JEMOHCTPUPYETCS YMEHHUE
000CHOBAHHO MU3JIaraTh CBOM MBICIIH, JI€1aTh HEOOXOAUMBIE BHIBOJIBI.

Onenka «3» - «yAOBJIETBOPUTEIBHO» BBICTABIACTCS, €CIU CTYJIEHT JEMOHCTPUPYET
3aTPyIHEHUS C KOMILJIEKCHBIM BBITOJIHEHUEM PaOOThI; HEMOJIHOE TEOPETHYECKOE 00OCHOBAHHUE,
TpeOyroliee HABOMASIIMX BOIMPOCOB MPENoAaBarTelis; BBHIMOJIHIET 3aJaHUs MpPU MOJACKa3Ke
MIperoaBaTesis; 3aTpyAHseTcss B HOpMYyI pOBKE BBIBOIOB.

Ouenka «2» - «HEYIIOBIETBOPUTEIBHO» BBICTABIISIETCS, €CIM padoTa HE BBHINOJHEHA WJIU
BBINIOJIHEHA HENPABUJIBHO; JTaHA HENPAaBUJIbHASA OLEHKA MPEIJI0KEHHON CUTyallUH; OTCYTCTBYET
TEOPETUYECKOE 0OOCHOBAHKE BHITIOJHEHUS 3aJaHUH.

3.4.(I)OH)1 OLHCHOYHBIX CPEACTB AJIA l'lpOMQ)KyTO‘IHOﬁ arreCcTalmu

TECTOBBIE 3AJAHUSA

Bapuant Nel.
1. YkaxwuTe, Kakoe U3 YHCell SBISIETCS UPPALUOHAIBHBIM:
a) 45
6) 0,5
8) V5

2. ®opmyna Herorona-JleitOHMIIa HYKHA JIJIST HAX 0K CHUS
a) ompeeIeHHOr0 HHTEerpasa
0) HEONpeIEeICHHOr0 HHTErpaia
B) nuddepennmana

2
3. Pemmrte ypaBHenue; o~ +4=0
4
a) s
0)1
B) HET e CTBUTEJIbHBIX KOpHEH

4. Pemute cucteMy HEPaBEHCTB:
5x —3<3x-7

9 —4x > 25
=
6) |":":‘_;' ‘:I']
B) (-4;-2]
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5. YmpocTute BelpaKeHHUE: 28 gF opf - 24 gpn
a) 3-20°
0) 0
B) 20

6. Bepuunbl Tpeyronsauka ABC pensat okpyxHocTh ¢ nueHtpoMm O Ha Tpu nyru AB, BC u AC,
rpajyCHbIE MEPbl KOTOPBIX OTHOCATCS 7:5:6. Haiinute MeHbIUN yroJ TpeyrojibHUKa

a) 50°

6) 70°

B) 60°

7. ... — DTO OTHOIIEHHUE MPOTHUBOJICKAIIETO KATETa K MPHJICKAIIEMY KAaTeTy MPSIMOYTOJIbHOTO
TPEYTOJIbHUKA.

a) CHHYC

0) KoCuHYC

B) TAHT€HC

8. YpocTuTh BeIpakeHHue: Sina cosa tan a
.
a) sm L
0) sina
B) tan a

9. Ilycrs f'(X) =5x +10. Torna pyukuus f(x) umeer
a) MaKCUMYM B TOUYKE X=2
0) MUHUMYM B TOUKE X=-2
B) MUHMMYM B TOUYKE X=2

10. OnpeneneHHbBIN HHTETPAT — TO:
a) 4ucio
6) pyHkus
B) MHOXECTBO (pyHKINH

11.ComnocraBpTe KXY T€OMETPUUYECKYIO (QUTYPY C €€ Ha3BaHUEM:

durypa HasBanue

1. TpeyronbHuK a) durypa ¢ UYETBIPbMA PpaBHBIMU
2. KBagpar CTOPOHAMH.

3. IIpssmoyronbHUK 0) @urypa ¢ TpeMsi CTOPOHaAMHU.

4. INapannenorpamMmm B) @durypa ¢ NOpOTUBOIOJIOKHBIMU

CTOPOHAMH, KOTOPbIE PaBHBI M apalIeIbHBI.

r) durypa ¢  [OPOTHBONOJIOKHBIMU
CTOpOHAMH, KOTOpBIE  pPaBHBl, HO HE
00s13aTeIbHO NapaJuleIbHbI

12. PemmTe HEPaBEHCTBO: E(2x" ~4x +10) > Eix’ - 4x +3)
a) [-e;- 7]
B) f=em;= T) L= L1010 3+
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13.

B mrare rapaxa uuciautcs 54 modepa. Haiinure xonmmuecTBO CBOOOJHBIX JHEH, KOTOPHIC

MOXKET HMMeTh Kaxapld modep B Mecsn (30 nHel), ecnu exenHeBHO 25% aBTOMAIIMH M3
uMeromuxcs 60 ocTaroTes B rapaxke sl IpoPHIAKTHYECKOTO PEMOHTA!

a) 2 mHsA
0) 3 gHs
B) 4 nHs

14. Ogna auaronans napajuienorpamMma 20 cm, a croponsl 10 cm u 14 cm. Onpenenute Ipyryro

JaroHab:
a) B3 cM
6) 1242 oy
B) 10 2 oM
15. Beibepute Bce MpaBUIIbHBIE METO/IbI PEIIEHUS CUCTEM JIMHEHHBIX YPAaBHEHUMN:
a) Meroa moaCcTaHOBKH
0) MeTon ciiokeHus
B) Meron neneHus
16. YkakuTe KOJMYECTBO KOPHEH ypaBHEHHs: %~ 2 +3=0
a) HEeT KopHel
0) 3
B) 4
17. CpaBHuTE 01U KBAApaTa CO CTOPOHOM 6 CM M PSAMOYTOJIbHUKA C JJIMHOM 8 CM U LIMPUHOMN
4 cMm.
a) Keanpart: 6= 36
0) [IpsimoyronpHuK: 8 X 4 =32
B) HeT npaBunbHOro otBera
18. ConocTaBbTe KaXIyr0 MaTEMAaTUUYECKYIO ONEPAIUIO C €€ ONpPEaeICHHEM:
Onepanust Omnpenenenue
1. Cnoxenue a) Onepanys HaX0XKJIEHUS Pa3HOCTH MEXKAY
2. Beiuutanue JBYMSI UM CJIAMH.
3. YMHOXEHHE 0) Onepariys HaX0XK1€HUSI CyMMBI IBYX MJIN
4. lenenue Oonee uncen.
B) Omnepanus HaxOoXACHUS MPOU3BEACHUS
IBYX UJIK Ooiee yrcel.
r) Omnepanusi HaxoXACHUS KOJINYECTBA,
KOTOpOE IMOJIy4yaeTCsl MpU Pa3/iesIeHuH OHOI O
qyciia Ha Apyroe.
1 |2 3 4
19. Croponsl mapauienorpamma, oopasyromme yron 45°, paBubiio~2 cM u 4 cM. Haliiure MeHbIIyI0

AraroHalib IapajuiejiorpamMmac
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20. BeibepuTe Bce MpaBHIIbHBIE CBOMCTBA YHCEIT:
a) YeTHOoE YMCIIO JEIUTCA Ha 2.
6) Heuernoe uncno nenurcs Ha 3.
B) [IpocToe 4rciio nMeeT pOBHO J[Ba JACITUTEIIA.

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

OtBeT:
Bapuant Ne2.

1. VkaxuTe KOIMIeCcTBO KOPHEH ypaBHeHns: ¥*- 2 +3=0
a)l
0) HEeT KOpHeH
B) 3

2. ... -3TO OTHOIIECHUE IMPOTHUBOJIC)KAIICTO KATCTA K THIIOTCHY3€ B IPSAMOYT'OJIbHOM TPCYT OJIbHUKE.

a) CUHYyC
0) KocuHyC
B) TAHT€HC

bge—=-

Lo
IJll'.l\J

3. Pemmte ypaBHEHuME:
a) 2

K| =

6)
B) 4

4. Yemy paBHO 3Hau€HUE MPOU3BOAHON QYyHKIMH 3y = 3X — 4X B TOUKE X=3

a) 108

0) 105

B) ApYroi OTBET

e - cosf-1
5. Ymopocrure: sinf
1
a)sinp
6)" sin
1

B)- snf

. =
6. Haiigute 4ncaoBOe 3HAUEHUE BRIPDAKCHUS: 4
- 1
a) 4
6)+%
B) 3

7. BoluucanTe 3HAYEHUs] TPUTOHOMETPHUYECKHX BhIpaskeHuii: £25- 800 |

a) 0,5

| =

6)
B)

IJlltrl ra

22



8. JleiicTBUEe HAXOXACHHS TIPOU3BOIHON (DYHKIIMM Ha3bIBACTCS

a) nuddepeHIupoBaHre
0) mOTeHLIMPOBAaHUE
B) Jiorapu(pMupoBaHue

9. Croponsl TpeyronbHuka 13 cMm, 14 cm, 15 cm. Haligute Han6oIb11yI0 BHICOTY TPEYTOJIbHUKA:

a)ll,2cm

10. Beibepute npaBuiibHOE YTBEPKACHUE:

a) 3HaueHue npezaena GyHKIUN HE eIUHCTBEHHOE
0) TOCTOSTHHBIA MHOKUTEJb HEIb3s BHIHOCUTH 32 3HAK Mpesena
B) IOCTOSTHHBIN MHOKUTENIb MOKHO BBIHOCHUTD 3a 3HAK Mpezerna

11. Pemmte cucremy ypaBHEHUM:
Vx+.,[y=5
x+y+4/xy =37

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

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

12. ConoctaBbTe GUTYPBI C UX CBOMCTBAMH:

Durypsl

CBoiicTBa

1. KBaapar
2. [IpssMOyTOABHUK
3. TpeyroyibHUK

4. Kpyr

a) Bce Toukum Ha TrpaHuLE pPaBHOMEPHO
yZJalleHbl OT LIEHTpa.

6) MimeeT Tpu CTOPOHBI M TPH yTIJIa.

B) Bce cTopoHBI paBHBI U BCe YIJIbI IPSMBIE.

r) TIpOoTHBOMOJIOXHBIE CTOPOHBI pPABHBI |
rapajyiesbHbl.

5 5

13. Pemure ypaBHeHuUe: x- 3 x- 3
a)3
0) 0
B) R

14. Ilpenen cyMMbI KOHEYHOT 0 YKciia (PyHKIHUM paBeH
a) MPOU3BEACHHUIO 3HAYCHU TTPEEIOB KaKI0H (DYHKIIMU B OTACIIEHOCTH
0) cyMMe mpeaeoB Kaxk 10l (pYHKIUK B OTETbHOCTH
B) CyMMe€ 3Ha4€HUH MPOU3BOIHBIX ITHX (QYHKIIUU

15. Haiiaute npon3BoaHyo0 GyHKIHH y= SIN X

a) X + X €0S X
0) sin X + cos X
B) COS X
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16. Katep npoien 15 kM 1o Te4eHUIO peKku U 4 KM IO 03€py, 3aTpaTuB Ha Bech NyTh 1 4. Haitaure

CKOPOCTb JIOJIKU IO TE€YCHUIO PEKU, €CIIU CKOPOCTh TCUSHHSI peKr 4 Km/d:
a) 18 km/u
0) 16 km/g
B) 20 kM/4
x*  3x?

17. Beruucnure 3Ha4eHHE TPOM3BOAHON QYHKIIUU Y = - -5 1 2X B TOYKE Xy = 2
a) 10
0) 12
B) 6

18. Boibepute Bce MpaBUIIbHbIE YTBEPHKIACHHUS O KBaPATHBIX YPABHEHUSIX:
a) Y KBaJIpaTHOTO YpaBHEHHSI MOXKET OBITH JIBA Pa3TUYHBIX KOPHSI.
0) Y kBagpaTHOT'O ypaBHEHUS BCETIa €CTh XOTS OBbI OIMH KOPEHb.
B) JIMCKpUMHUHAHT KBAJPAaTHOT'O YPAaBHEHUS BCET/Ia TIOJIOKUTEIICH.

19. ComocTtaBpTe TEOPEMBI U3 NEPBOM KOJIOHKH C UX (POPMYIMPOBKAMHU U3 BTOPOI KOJOHKH.

DopMyIHPOBKH Teopembl
1) B mo0Oom TpeyronbHuKE cymMmMa yrioB paBHa 180°. a) Teopema
2) Ecnu nBe mpsimble napajuiensHbl, TO cooTBeTcTBytomue | [Tudaropa
YTJIbl PaBHBI. 6) Teopema o
3) B npsiMOyrosbHOM TpeyrojJbHUKE KBAPAT TUIOTEHY3bl | CYMME  YTJIOB
paBeH cyMMe KBaJIpaTOB KaTETOB. TpPEYroJbHUKA
4) BuemHuii yroyi TpeyrojbHuUKa paBeH cymMe JABYX | B) Teopema o
BHYTPEHHHX YTJIOB, HE CMEKHBIX C HUM. napajuieIbHbIX
MIPSIMBIX
r) Teopema o
BHEIIHEM yTJIe
TpEeYrojbHHUKa

20. BriGepuTe Bce MpaBUIIbHBIE YTBEPKACHUS O T€OMETPHUECKUX (PUTrypax
a) [Imomanp kpyra Berauciusercs no gopmyne S = 12
6) Bce kBanpaThl SBISIOTCS MPSAMOYTOJEHUKAMU.
B) YTJIbl B IPSIMOYTOJIbHOM TPEYTOJIbHUKE paBHBI 45°, 45°, 90°.

21. Pemnte ypaBHenue: 3x+ 5 =20
Otser:

24



A w0 DD

© ® N o u

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

Bomnpocsl Kk 3xk3aMeny
KaxoBa ocHOBHas 11eJ1b U3Y4YEHHS] MAaTEMAaTUKU B TPO(eCCHOHATBHOM NesSTeNbHOCTH?
HazoBute TpHU OCHOBHELIC 3aJa4i MAaTEMATUKH ITPU IMTOATOTOBKE CIICIIUAJIMCTOB.
[Touemy O6a30BbIC 3HAHUS MATEMATHKH Ba)KHBI B ITOBCETHEBHOM KU3HU?

[IpuBenuTe nmpuMepbl MaTEeMaTUYECKUX YMEHMH, HEOOXOIMMBIX B MpodeccuoHalbHOM
NEeSTEIbHOCTH.

KakoBbI mpaBuiIa CI0KEHUS U BEIMUTAHUS TOJIOKUTEIBHBIX U OTPHIIATENbHBIX YU Cen?
Beimonaute Boaucienue: (-5) + 8 - 3.

Kak npousBoauTcss yMHOXKEHHE U J1€TIEHHE OOBIKHOBEHHBIX 1po0eii?

Haiinure pesynbrat: % X %.

3anuimre GopMyIy COKPAIIEHHOr0 YMHOXEHUs s (a + b)? .

. Beraucaure: (32 - 22).
. Uto Takoe IMPOCTBIC MMPOLICHTHI U KaAK OHU paCC"II/ITBIBH.IOTCSI‘.7

. Paccuuraiite IMMPOCTBIC MPOLICHTHI: KAKOBA CyMMa 4€pe3 3 roJa, €CJin HavaJIbHasd CyMMa COCTaBJIACT

1000 py0eii, a mpoueHTHas cTaBKa 5% rogoBbIX?
B dem pasHuiia Mex 1ty IpOCTHIMU U CJIOKHBIMH IIPOLICHTaMH ?
Kaxk paccuutbiBaroTcs C0xKHbIE MPOIIEHTHI?
Pemmre nmuneiiHoe ypaBHenwue: 2X + 3 = 11.
HaiiauTe kopHu KBagpaTHOTO ypaBHEHHS: X2 - 5X +6 =0
Pemmite HepaBeHCTBO: 3X -7 < 2.
Onpezenure MmIoMAaL TPEYroJbHUKA ¢ OCHOBaHHEM 10 cM U BBICOTOH 5 cM.
KaxoBbI cBOICTBa apasieIbHBIX MPSMBIX Ha MIIOCKOCTH?
Uro Takoe KOpeHb N-0i CTENeHH U3 Yrciia’?
HaiinuTe kopeHs TpeTheii cTenenu us3 27.
Kaxkne ocHOBHBIE CBOICTBA KOPHSI N-0if CTENIEHU BbI 3HaeTe?
[IpuBenure npumMep npeoOpa3oBaHMs HPPALUOHAIBHOTO BBIPAKESHUSI.
Omnpenenure, 4To Takoe GYHKLUMS U IPUBEAUTE IPUMED.
Kakwue coiicTBa ()yHKIIMU BB MOJKETE Ha3BaTh?
Omnpenenure cTeneHb ¢ JH00BIM PAIMOHATIBHBIM [TOKA3aTeIIEM.
[MocTpoiite rpaduk cTermeHHON GyHKIWHN y = X3 .
UYro Takoe paBHOCHIIbHBIEC HPPALlMOHAIIBHBIE YPABHEHHS
PemiTe uppanmonanbHoe ypasHenne: V(X + 1) = 3 .
Onpenenure nMokazaTeabHYIO (QYHKINIO U €€ CBOICTBA.
HaiinuTe 3Hauenune nmokasarenbHOW GYHKIWH IPpU X = 2 A7 QyHKIUH y = 3~
Pemmte mokasarensHoe ypaBHeHHE: 251 = 16.
Kax MoxHO penmTh moka3arenbHbIe ypaBHEHHS METOAOM YPaBHUBAHUS MOKazaTesen ?
Uro Takoe jorapudM 4ucia U Kak OH onpeaensiercs?
3anummTe OCHOBHBIE CBOWCTBA JIOTapr()MOB.
Haiigure norapudm: logz(8) .
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57.

Pemmre norapudmudeckoe ypasuenue: log(x) + log(2) =3 .

KakoBbI OCHOBHBIE METO/IBI PEIICHHS JIOTapu(MUUECKIX YpaBHEHHH ?
Penmte norapupmuueckoe HepaBeHCTBO: log(X) < 2.

B dem 3akirouaercsi npuMeHeHue Jorapu(MoB B peabHON KU3HU?
Onpeznenure paauaHHyIO Mepy yria.

KaxoBbl OIpeacjICHUA CHHYCa, KOCMHYCa, TAHI'CHCA U KOT aHreHca?

OnummTe 3HaKu TPUTOHOMETPHUECKIX (PYHKIMN B PA3HBIX YETBEPTSIX.

3anummuTe OHO U3 OCHOBHBIX TPHTOHOMETPHUYECKHIX TOXKIIECTB.
Pemmre ypaBHenue: sin?(X) + cos?(x) = 1.

Uro Takoe o0paTHast TpUroHOMeTpryeckast (pyHKuus?

Haiigure 3nauenue arcsin(0.5) .

Penmre ypaBaenue: cos(x) = 0.5.

Kak perarorcs TpUroHoMeTpu4ecKrUe YpaBHEHHU S, CBOASIIMECS K KBaJPaTHbIM?

Ormpeenire MponU3BOAHYIO (QyHKIMH.
KaxoBbl ocHOBHBIE TIpaBuIia AU depeHIpoBaHus?
Haiimure npousBomayto dpyakmmu f(X) = X2 + 3x - 5

Yro Takoe HenpepbIBHAS QyHKIH?

Kak cBs3anb1 HenpepbIBHOCTH U AU epeHIMpyeMOCTh (PYHKIMU B TOUKE?

Kax OMpeACINTL BO3paCTaHuc 1 y'6I)IBaHI/I€ (bYHKHI/II/I C IIOMOIIBIO HpOPI3BOI[HOI>i?

Onumure AJITOPUTM HCCJICOBAHH A (1)yHKHI/II/I Ha MOHOTOHHOCTB.

Kak cocraBnsiercst ypaBHeHHE KacaTeIbHOH K rpaduKy QyHKIN?

3.5.Kuroun k Tecram

Bapuant Nel Bapunant Ne2
1 B 1 |0
2 a 2 a
3 B 3 B
4 S 4 |B
5 0 5 |a
6 a 6 |B
7 B 7 |06
8 B 8 |a
9 0 9 |B
10 | a 10 |6
11 11234 |11 |B
6|a|r |B
12 | B 12 |1 3 |4
B|r |0 |a
13 |B 13 | B
14 | 0 14 |6
15 | a,0 15 | a
16 | a 16 | B
17 | a 17 | B
18 |[1]2[3 |4 ]/18 |a,6
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4.1. KpaTrkue 0TBeTHI K 3K3aMEHALMOHHBIM BOIIPOCaM

OcHOBHas 1edb M3y4YEHUS MaTeMaTUKH B NPOo(decCHOHAIbHOW IeATENbHOCTH — 3TO
pa3BUTHE JIOTUYECKOTO MBILIUIEHUS, YMEHHE aHAJM3UpOBaTh U peUIaTh 3aJaud, a TakkKe
MPUMEHEHNE MaTeMaTHYECKUX METOJ0OB JIJISl pEeUICHHsI MTPAKTHUYECKUX 3a7a4 B Pa3IUYHBIX
o0yacTsx.
Tpu ocHOBHBIE 33a7]au MaTEMAaTHKU MPU MOJTOTOBKE CIIEIIMATNCTOB:
e  ®dopMupoOBaHHE AHATUTUYECKOTO U KPUTHUECKOT'O MBIIIJICHHUS.
e (OcBoeHME METO/I0B KOJIMYECTBEHHOI'O aHAJIN3a U MOJIEITMPOBAHUS.
e Pa3BuTHe HaBBIKOB pEIIEHUs MPHUKIAJHBIX 3aJad C MCIOJIb30BaAaHUEM
MaTeMaTUYECKUX MOJEIIEH.
ITouemy 0a3oBble 3HAHUS MATEMAaTUKU Ba)KHbI B TOBCEHEBHOM KM3HU? — OHU IOMOTaoT
HIPUHUMATh 00O0CHOBAHHbIE PEIICHNUs, INIAHUPOBATh OI0KET, aHAIM3UPOBATH HH(POPMALIUIO
U pelaTh NPaKTUYEeCKHUe 3aauu.
[Ipumepsr MaTeMaTUYECKUX YMEHUH, HEOOXOUMBIX B MPO(ECCUOHATBHOMN IEATETEHOCTH:
e VYMenue paboTath ¢ rpaukaMu U AUarpaMMaMy.
e [IpumeHeHHE CTATUCTUYECKUX METOJI0B /JIsl aHAJIN3a JaHHbIX.
e PenieHue ypaBHEHUH U HEPABEHCTB JJIs1 ONITUMHU3ALUU IIPOLIECCOB.
[IpaBuiia ciioKeHHs U BBIYUTAHUS MOJOKUTENBHBIX U OTPULIATEIbHBIX YUCEI:
e Ilpu cnoxxeHnH ABYX YK CEN C OMHAKOBBIMH 3HAKAMHU PE3yJbTaT OyJET C TEM XKe
3HAKOM, a MPH CIIOKEHUU C pa3HBIMH 3HAKaMU — OepeTcsl 3HaK OOJIBILEro Mo
MOJTYJIIO YK CIIA.
e [lpu BBIYMTAHHH YMCIIO YMEHBIIACTCS HA 3HAYCHUE BTOPOTro yucna: a - b =a+ (-
b).
Beruucnenne: (-5) +8-3=-5+8-3=3-3=0.
YMHOXEHHE U JleTIeHue OOBIKHOBEHHBIX JIPOOECH:
e VYwmuoxkenwue: a/lb x ¢/d = (a x ¢)/(b x d).
e Jlenenue: a/b+c/d =a/b x d/c=(a x d)/(b % c).
Pesynbrat: % %X %= (3 X 2)/(4 X 3)=6/12 =Y.
dopmyia cokpaleHHOro yMHOXeHust s (a + D)2 : (a + b)? = a2 + 2ab + b2
Beruncnenne: (32 -22) = (9 -4) =5.
ITpocThie MPOLEHTHI — 3TO NPOLIEHThI, KOTOPbIE HAUUCIISIIOTCS TOJIBKO Ha IEPBOHAYAJIbHY IO
cyMMy (ocHOBY). OHM paccuutbiBatoTcs 1o ¢opmyne: P = So - r - t, rne P — cymma
IPOLIEHTOB, So — MepBOHAayYajbHas CyMMa, I — MPOLIEHTHAs CTaBKa, t — BpeMs.
PacueT npocThIX NPOLEHTOB:
P =1000 - 0.05 - 3 =150.
Cymma yepes 3 roga: 1000 + 150 = 1150 py6ieii.
Paznurna Mexy NpocThIMU U CIOKHBIMU ITporieHTaMu: [1pocThie MpoLeHThl HAaunuCIIAI0TCS
TOJIKO Ha MEPBOHAYAIBHYIO CYMMY, @ CJIOXKHbIE IPOLIEHTHl — HA CYMMY, YBEJIHMUEHHYIO Ha
paHee HaYMCIICHHbIC ITPOLICHTHI.
Pacuer ciioxxHbIX po1eHTOoB: CI0KHBIE MPOLIEHTHI PACCUUTHIBAIOTCS IO opmydie: S = So1
+ 1), TIe S — uTOroBasi cyMma, So — Ie€pBOHaYallbHasl CyMMa, I — IPOLIEHTHAs CTaBKa, t
— BpeMs.
Pemenue mMHENHOr0 ypaBHEHHUS:
2x+3=11
2x=11-3
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2x =38
X=4.
KopHu kBaspaTHOTO ypaBHEHUS:
X2-5x+6=0
(x-2)(x-3)=0
Kopaun: x =2 un x=3.
Penienne HepaBeHcTBA:
3X-7<2
3x<9
X<3.
[Inomaas TpeyrojapHuKa:
[Tnomane S =2 X ocHOBaHMe X BbIcOTa = 2 X 10 X 5 =25 cMm>.
CpoiicTBa mapaielbHBIX MpsAMBIX: [lapamuiensHble TpsSMble HE MEPECEKAIOTCS U UMEIOT
OJTMHAKOBBIN HAKJIOH (YTJI0BOM K03 (puiineHT).
KopeHnsb n-oii crenenun u3 yucia — 3TO TaKOE YNCII0, KOTOPOE NPU BO3BEIEHUH B CTENIEHD N
JlaeT TaHHOE YUCJIO.
KopeHs TpeTbeii crerenn u3 27: 3V(27) = 3.
OcCHOBHBIE CBOWCTBA KOPHS N-Ol CTENEHU:
mV(a) - nV(b) = n\(ab)
Vb = (nV(a))/(nV(b))
(mV(a))" = a.
[Tpumep npeoOpa3zoBaHUs HPPALHMOHAIBHOTO BBIPAKECHHUS:
Ipeo6pasopanue: V(a2) = |a.
Omnpenenenue pyakuun: OyHKINS — 3TO COOTBETCTBUE MEXKIY ABYMS MHOXECTBAMU, TPH
KOTOPOM KaXKIOMY 3JIEMEHTY IEpBOIO MHOXECTBA COOTBETCTBYET POBHO OJIMH 3JIEMEHT
BTOpOro MHOXxectBa. [Ipumep: f(x) = x2
CaolicTBa PyHKIUU:
¢ OJHO3HAYHOCTb (KaXKJAOMY X COOTBETCTBYET TOJIBKO OAHO V).
e HenpepsiBHOCTS (PYHKIIHS HE UMEET pa3phIBOB).
e MOHOTOHHOCTH (BO3pacTaHue UM YObIBAaHUE).
CTenenp ¢ TO6BIM palMoHaTbHBIM ToKasaTeneM: Ecu a > 0, To a(m/n) = nV(a™), rie m u
N — 11eJble YKcha.
I'paduk crenenHoi GpyHKIMH y = X*: DTO KpUBas, NPOXOodlias yepe3 Hauajao KOOpJAUHaT,
CHMMETPUYHASI OTHOCUTEIILHO Hayaia KOOPAHHAT.
PaBHOCHIIbHBIE MppaIlIOHATBHBIC YPABHEHUS — JTO YPaBHEHHsSI, HIMCIOIIHE OJMHAKOBBIC
KOpHH.

Pemenue nppanuoHaIbHOTO ypaBHEHUS:
V(x+1)=3

KBanpar obenx cropon: x+1=9

X =8.

Omnpenenenue mokaszarenbHed (yHKMU U e€ cBoiicTBa: [lokazarenbHast GyHKUIMS UMEET
BUA Yy = aX, rae a > 0, a # 1. CBoiicTBa: Bceraa rnojoXuTeabHa, MOHOTOHHA B 3aBUCUMOCTH
oT a.
3HaueHue Mmoka3zaTeabHON (QYHKIUH NMpu X = 2 a7s QyHKIUH y = 3%
y=32=0.
Pemenune nmokazaTebHOTO ypaBHEHUS:
21 =16
[TepenuceiBaem kak: 16 = 24
[Honywaem: x + 1 =4, cienoBaTtenbHo, X = 3.
Meron ypaBHHMBaHMs Nokazarenei: sl pemeHuss ypaBHEHUN NPUPABHUBAIOT OCHOBAHUS
MoKa3aTesiel U peliaoT MoJy4YeHHOE ypaBHEHUE.
Jlorapudm yucia — 3TO CTENEHb, B KOTOPYIO HY)XHO BO3BECTH OCHOBaHHE Jorapudma,
YTOOBI MOJTYYUTh AaHHOE Yucio. Onpenensercs Kak: eciu by = X, To y = logp(X).
OcHOBHBIC CBOMCTBa JIOTapy PMOB:
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logy(mn) = logs(m) + logs(n)
logy(m/n) = logs(m) - logs(n)
o logy(m*) =k - logs(m)
Jlorapudm:
log2(8) = loga(23) = 3.
Pemenue norapupMuueckoro ypaBHeHHUs:
log(x) +log(2) = 3
[TpumensieM cBOMCTBO Jorapu(MoB:
log(2x) = 3 =>2x = 108 => x=500.
MeTobl pemieHus JIorapupMUIECKIX ypaBHEHHH:
[IpumeHenue cBOWCTB Morapu(MoB I YIPOIISHHSL.
[lepeBoj B 9KCIIOHEHIMANBHYIO (HOpMY.
Pemenue norapupMuyeckoro HepaBeHCTBA:
log(x) <2
OTo0 03HAYACT, 4TOo X < €2,
[IpumeHenue norapu(pmMoB B peaabHOM KU3HU:
B ¢uHaHCcOBBIX pacuerax (HampuMmep, IJIs pacuera CIOXKHBIX MPOLIEHTOB).
B Hayke 1715 u3sMepeHuss MHTEHCUBHOCTH 3BYKa (Aenu0esl).
Pannannas mepa yria: OauH pajguaH paBeH yrily, IpU KOTOPOM JUIMHA AYT'M OKPYKHOCTH
paBHA pajinyCy OKPYKHOCTH.
Omnpenenenusi CMHyca, KOCUHYCa, TAHI'€HCA U KOTAHI'€HCa:
e CuHyc (sin) — OTHOIIEHUE MPOTUBOJIEKAIIETO KaTeTa K TUIIOTEHY3e.
e Kocunyc (cos) — OTHOIIEHUE MPUIISKAIIETO KaTeTa K TUIIOTEHY3E.
e Tanrenc (tan) — OTHOIIIEHHE CUHYCA K KOCHHYCY.
e KortaHreHc (cotan) — oOpaTHOE TaHT'EHCY.
3HAKU TPUTOHOMETPUUYECKUX (PYHKIHA B PA3HBIX YETBEPTIX:
e [ uerBepTh: Bce PYHKUNU NOTOKUTEIbHBI.
e [l yeTBEpTH: CHHYC NOJIOKUTENEH, KOCUHYC OTPULIATENIEH.
e [II yeTBEpTH: TAHIE€HC MOJOKUTEIIEH.
e [V yeTBepTh: KOCHHYC MMOJOKHUTEIIEH.
OnaHO U3 OCHOBHBIX TPUTOHOMETPHUUECKUX TOXKIECTB!
sin?(x) + cos?(x) = 1.
Pemenue ypaBHeHUS: Y paBHEHUE YXKE SBIISETCS TOKIECTBOM:
sin?(x) + cos?(x) = 1.
OOpatHas TpuroHoMeTpudeckas GpyHKIUS — 3TO QYHKIHS, KOTOpast BO3BpAIAET YroJl Mo
U3BECTHOMY 3HAYEHUIO TPUTOHOMETPHUECKON (DYHKIIHH.
3nauenwue arcsin(0.5):
arcsin(0.5) paBHo 7/6 wim 30°.
Pemenue ypaBHeHus:
cos(x) = 0.5 =>x=n/3 +k * (2n), rae k — nenoe uuco.
Penienne TpuroHoMeTpUUECKUX yYpaBHEHUH, CBOIAIIMXCS K KBaAPaTHBIM:
Hcnonp3oBaTh TOXKAECTBA AJ IPeoOpa30BaHusl ypaBHEHUH B KBapaTHHIE.
[TponsBoaHas GpyHKIMU — 3TO Hpenea OTHONICHHUS U3MEHEHUs (YHKIMH K U3MEHEHUIO
NEepPEMEHHON NIPU CTPEMJIEHUHU 3TOT0 U3MEHEHHUSI K HYJIIO.
OcHoBHbI€ ITpaBuia Jud HepeHInpOBAHUS:
e IlIpaBumio cymmsr: (f+ g)'=1f +¢'
e [lIpaBuno npoussenenus: (fg)' = f'g + fg'
e TlpaBuio yactHoro: (f/g)' = (f'g - fg')/g?
e Hpasmo nemn: (fg(x)))' = f(g(x)g(x)

[TpousBognas ¢pynkuuu f(x) = x* + 3x - 5:
f(x) =2x + 3.
HenpepeiBHas (GyHKIUS — 3TO (YHKIHUSA, KOTOpas HE HMEET pPa3pbIBOB Ha CBOEM

OIIPCJICIICHHOM HHTCPBAJIC.
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54. CBs3p HenpepblBHOCTH M auddepeHiupyeMoctd (QyHKIMU B Touke: Ecmu dyHKIus
nuddepeHupyema B TOUKe, TO OHa HEMPEepPhIBHA B 3TOM TOYKE; OJJHAKO 00paTHOE HE BCeraa
BEPHO.

55. Ompenenenre Bo3pacTanus ¥ YObIBaHUS (PYHKIIMHU C TOMOIIBI0 pousBoanoi: Ecmm f'(x) >
0 Ha uHTepBaie, GpyHkuus Bo3pacraeT; eciu f'(x) < 0, pyHkuus yObIBaeT.

56. Anroput™ ucciaenoBaHus GyHKIMY HA MOHOTOHHOCTD:

e Haiitn npou3BoHy0 (QYHKIIHH.
e Omnpenenuts Touku kputuueckue Touku (rae f'(x)=0 umm f\(x) He cymecTByer).
e lccnenoBaTh 3HaK IPOU3BOAHON HA HHTEPBAJIAX MEXY KPUTHYECKUMH TOUKaMH.

57. YpaBHeHune kacaTtenbHOW K rpaduky ¢yskmuu: y — f(a) = f(a)(x — a), roe f(a) —
npou3BoaHas QYHKIMM B TOUKE a.

4.2 Kputepuu olleHUBaHU S
Kpurtepnu oneHkn 3K3aMeHa/3a4€Ta ¢ OLEHKOM

Onenka «5» - «OTIMYHO» BBICTABISETCA OOy4aroleMycs, €CIU JIeMOHCTPUPYIOTCS
BCECTOPOHHEE, CHUCTEMaTHUYeCKOoe U TIyO0OKOoe 3HaHWEe y4yeOHOro MPOrpaMMHOIO MaTrepuala,
CaMOCTOSITEJIbHO BBINOJIHMUBIIMN BCE MPEAYCMOTPEHHbIE MPOrpaMMoN 3ajaHusi, TJIyOOKO
YCBOMBIIMI OCHOBHYIO M JOIOJHUTEIBHYIO JINTEPATypy, PEKOMEHIOBAaHHYIO IIPOrPAMMOM,
aKTUBHO pa0oTaBIIMII Ha  NPAKTHYECKUX, CEMMHAPCKUX, J1a0OpaTOPHBIX  3aHATUSAX,
pa3Ouparonuiics B OCHOBHBIX Hay4YHbBIX KOHLENIMIX 10 M3y4aeMOil JUCHUIIIMHE, TPOSBUBLINN
TBOpYECKUE CIOCOOHOCTM W HAay4HbIH IOAXOA B TOHMMAaHMM U U3JI0KEHUH Y4eOHOro
IPOrpaMMHOI0 MaTepHMa, OTBET OTJIMYAeTCs OOraTCTBOM M TOYHOCTBIO HCIOJIb30BAHHBIX
TEPMHUHOB, MaTepHaJl U3JIaraeTCs MOCIEN0BATENBHO U JIOTHYHO.

Onenka «4» - «XOpOILO» BBICTABIAETCA OOYydYaNOIIEMYCs, €CIM JEMOHCTPUPYIOTCS
JIOCTATOYHO MOJIHOE 3HAHHE Y4eOHO-IPOrpaMMHOI0 MaTepuaia, He JOMYyCKalolUid B OTBETE
CYLIECTBEHHBIX HETOYHOCTEH, CaMOCTOSTEIbHO BBINOJIHMBIIUN BCE IPEAYCMOTPEHHBIE
MpOrpaMMoON 3aJiaHusi, YCBOUBIIMK OCHOBHYIO JIMTEPATYPY, PEKOMEHJIOBAHHYIO MPOrpamMMOi,
aKTMBHO paOOTaBIIMHI Ha MPAaKTUYECKHX, CEMUHAPCKUX, JTAOOPATOPHBIX 3aHATHUAX, MOKA3aBIINH
CHCTEMAaTUYEeCKUI XapaKTep 3HAaHUHM MO JUCHUIIIMHE, TOCTAaTOYHBIN AJi JalbHeiield y4ueOsl, a
TaK)Ke CIOCOOHOCTh K HX CAMOCTOSTEIHHOMY MOMOJIHEHUIO.

Onenka «3» -  «yIOBJIETBOPUTEIBHO»  BBICTABJIIETCS ~ OOydaloIIeMycsl,  €ClU
JEMOHCTPUPYIOTCS  3HAHUS OCHOBHOTO y4YeOHO-POIpaMMHOTO MaTepHasa B 00BEME,
HE0OXOIMMOM [T NajbHelIIel yaeOsl 1 mpeacTosieil paboTs o mpodeccuu, He OTIANYABIINN S
aKTUBHOCTBIO HAa MPAKTUYECKUX (CEMHHAPCKHX) M JTAOOPaTOPHBIX 3aHATUSIX, CAMOCTOSATEIHHO
BBIIIOJIHUBIINK OCHOBHBIE€ IIPEIYCMOTPEHHBIE MPOrpaMMOM 3aJaHMsl, OJHAKO JIOMYCTHBIIMMA
MOrPEIIHOCTH TPU MX BBIIOJHEHUH M B OTBETE Ha SK3aMEHe, HO 00J1alalolMi HeoOX0AUMBIMU
3HAHUSAMM JJI1 YCTpaHEHMs I10J] PYKOBOJCTBOM IIpernojaBaTessi HaumOosiee CyIEeCTBEHHBIX
MIOTPEIIHOCTEN.

Onenka «2» - «HEYJIOBJIETBOPUTEIBHO»  BBICTABJSIETCd  O0ydaroleMycs, €clii
O0Hapy)XKMBAIOTCS MpoOeNbl B 3HAHUSAX WJIM OTCYTCTBUE 3HAHMM IO 3HAYUTEIbHOM 4YacTH
OCHOBHOTO y4eOHO- HpOrpaMMHOrO MaTepHaja, HE BBINOJHUBLIEMY CaMOCTOSATENBHO
IIPEYCMOTPEHHBIE IPOrPaMMON OCHOBHBIE 3a/laHUs, 1OMYCTUBIIEMY IIPUHLIUIHAIBHbIE OIIHMOKH
B BBINOJHEHUM MPEIyCMOTPEHHbIX IPOrpaMMOM 3aJaHui, HE OTpaboTaBIIEMY OCHOBHbIE
MIPaKTUYECKUEe, CEMUHAPCKUE, 1a00paTOpHbIE 3aHATHUS, JIOMYCKAIOIIEMY CYIIECTBEHHBIE OIIMOKU
IIPU OTBETE, U KOTOPBIA HE MOXKET IPOAOKUTH 00 yUE€HUE UIIU IPUCTYIUTH K PO eccroHaIbHOM
NesITeIbHOCTU 0€3 JONOJHUTENIbHBIX 3aHITUN 10 COOTBETCTBYIOIIEH AU CIIUILIUHE.

KpuTtepuu oueHKH 1l TECTHPOBAHUSL:

e «5» - 85-100% BepHBIX OTBETOB
o «4» -69-84% BepHBIX OTBETOB
e «3»-51-68% BepHBIX OTBETOB
o «2»-50% u meHee
30



5. HTHOOPMANMUOHHOE OBECIIEYEHHE
COO 01.02. MATEMATHKA

OcHOBHBbIE HICTOYHUKH

1. Amumos, III. A. Marematuka: anreOpa W HavajJa MaTEeMAaTHUYECKOTO aHaJM3a,
reoMmeTpusi. Anrebpa u Hadasia MmaTemMatudeckoro anammsa. 10-11 knaccer [TekcT]: yueOHUK amis
o011eo0pa3zoBaTeIbHBIX OpraHu3aluii: 6a30Bbli U yriyonénuslii yposau / L. A. Anumos, 10. M.
Komsirun, M. B. TxauéBa u ap. - 3-e u3a. - Mocksa: [Ipocsemienue, 2019

2. AranacsH, JI. C. T'eomerpus. 10-11 xi.: yae6. ans o6mieoOpa3oBar. opr. ¢ MpHIL. Ha
anekTpoH. Hocutene / aBt.: JI. C. AtanacsH, B. ®@. Byty3o0s, C. b. Kagomines [u np.]. — 3-e uza. —
Mocksa: [IpocBemenue, 2014

3. Mepansk A.I'. Marematuka: anredpa v Hauajla MaTEeMaTHYECKOTr0 aHallu3a, TeOMETPHSI.
I'eomerpus. 11 kmacce. Yrnyon€unsiii ypoBerb. DDV / A.I'. Mepaisk, JI.A. Homuposckuii, B.M.
[TonsikoB. - MockBa: IIpocsemenune, 2020 3.2.2. DnekTpoHHbIE N31aHUS (3JIEKTPOHHBIE PECYPCHI)

OcHOBHBIE IJICKTPOHHBIC U3 IaHUHA

1. boromonos, H. B. Maremaruka. Anrebpa u Havasia aHanu3a. ba3oBblii ypoBeHb: 10—

11 wrmaccel: y4yeOHHK aisi cpeaHero obimero obpasosanus / H. B. boromonoB. — Mocksa:
WznarensctBo FOpaiit, 2023. — 241 c. — (O6mieobpazoBarenpubiil k). — ISBN 978-5-534-
16084-0. — TekcT: anmextponHsiid // O6pa3oBarensHas miargopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/530391

2.0unarckasg, H. IO. Teopus BeposTHOCTEl M MaTeMaTUYecKas CTAaTUCTUKA JUIs
WHXCHEPHOTEXHUYECKUX HANpaBlIeHUI: yueOHHUK U MpakTUKyM s By3oB / H. FO. Duarckas, E.
P. Xakumynmun. — Mocka: U3natensctBo FOpaiit, 2023. — 399 ¢. — (Briciee o0pa3zoBaHue).
— ISBN 978-5-534-02662-7. — Tekcrt: anekTpoHHbI // Obpa3zoBarenbHas miaargopma KOpait
[caiiT]. — URL.: https://urait.ru/bcode/511231

HNHTepHeT - pecypcebl:

1.https://ypox.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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