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Metoauyeckue ykazaHus MJi1 OOyYarOUIUMXCS IO BBINOJHEHUIO MPAKTHYECKUX
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npodeccHoHaNbHbIX  00pa30BaTENIbHBIX  OpPraHu3alii, YTBEPXKICHHOW Ha
3acenanuu CoBeTa MO OIIGHKE COJIEp’KaHUSI M KadecTBa IMPUMEPHBIX pabouux
nporpamMMm  0011€00pa3oBaTEILHOIO W COIMATBHO-TYMAHUTAPHOTO  ITUKJIOB

cpeanero mnpodeccuonansHoro oopazoBanusi [Iporokon Ne 14 ot «30» HOsOps
2022.
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1. IMosicHuTenbHAS 3aIUCKA

1.1 Meronuueckue ykazaHus Jisl 00OY4aroOUUXcsl 10 BBIMOTHEHHUIO MPAKTHUYECKUX paboT
no muctuumae OJ1.03 Martematuka (yrryOJICHHBIH YPOBEHB), TpETHA3HAYEHBI IS
peanuzanuu DenepaibHOTO roCy1apCTBEHHOTO 00pa30BaTEIBLHOTO CTaHAApTa CPEeAHETO
npodeccuonansHoro obpaszosanuss o creruaiproct 08.02.15 Mudopmanumonnoe
MOJEJIIMPOBAHUE B CTPOUTEIILCTBE.

Mecro yuebHOM muctuuimael B cTpykType IIIICC3: yueOHas quCHHILIMHA
BXOJHT B 0011e00pazoBaTenbublil ruki [TIICC3.

B pesynbrare ocBoeHUsi y4eOHOM ITUCHUIUIMHBI OOYyYaroIIUHCs JTOJDKEH
JIOCTHYb CIEAYIOIINUE PE3YIbTAThI:

[11 ymeHue omepupoBaTh MOHATUSIMH: ONpENEICHUE, aKCHMOMa, Teopema,
CJIEJICTBHE, CBOMCTBO, MPHU3HAK, JOKA3aTEIbCTBO, PABHOCWIbHBIE (POPMYIUPOBKH;
yMeHue (opmynupoBaTh 00paTHOE U  IMPOTHUBOIIOJOXKHOE  YTBEPXKICHUE,
MPUBOAUTH MIPUMEPHI U KOHTPIPHUMEPHI, UCIOIH30BATh METOJI MaTEMaTUYECKOMN
WHIYKIIUW; TPOBOJUTH JIOKA3aTEIbHBIC PACCYy)KICHUS TIPHU PEIICHUW 3ajad,
OIICHUBATH JIOTHYECKYIO TPABIIIBHOCTD PaCcCy KICHUH;

[12 ymeHue omepupoBaTh TMOHATUSIMH: MHOXXECTBO, ITOJMHOYKECTRBO,
oTiepalnvy HaJ MHOXECTBAMHU, YMEHHUE HCIIOIb30BaTh TEOPETUKO-MHOKECTBCHHBIN
ammapar JJIs OTIMCAHKS PEaNhbHBIX MPOIIECCOB U SIBJICHUH W MPU PEIICHUH 3a1ad, B
TOM YHCJIC U3 JPYTUX YICOHBIX MPEIMETOB,;

[13 ymenue onepupoBaTh MOHATUSMU: Tpad, CBA3HBIN rpad, JEpeBo, UK,
rpa Ha IUIOCKOCTH; yMEHHUE 3a7aBaTh M OIHUCHIBaTh Tpadbl pa3IMYHBIMU
crioco0amMu; UCIOJIb30BaTh Tpadbl IPH PEIICHUH 33/1aY;

[14 ymeHnue cBOOOHO ONEPUPOBATH MOHATUSIMU: COUETAHUE, MIEPECTAHOBKA,
YHUCJIO COYETaHWH, YHCIIO MEepPEecTaHOBOK; OMHOM HbIOTOHA; yMeHHE TPUMEHSTh
KOMOMHATOpHBIE (DaKThI U PACCYKIACHUS JIJIsl PEIICHUS 3a1a4;

[15 ymenue omepupoBaTh MOHSATHUSMU: HATypaJIbHOE YHCIIO, IEJI0€ YHUCIIO,
OCTaTOK MO0 MOAYJIIO, PallMOHAIILHOE YMCII0, UPPAIMOHATIFHOE YMCIIO, MHOXKECTBA
HaTypalbHBIX, IIENBIX, PAIMOHAIBHBIX, JCHCTBUTEIBHBIX YHCEN, yMEHHUE
WCIIOJIB30BaTh; TPU3HAKA JCIMMOCTH, HAWUMCHBIIWNA OOIUH JeIuTeNnh |
HauMEHbIIIee O0Iee KpaTHOEe, anropuT™M EBKkiIwmga Tpu  pelieHuH 3aaad;
3HAKOMCTBO C Pa3IMYHBIMH ITO3UIIMOHHBIMU CUCTEMaMHU CUMCIICHHUSI,

[16 ymeHue CBOOOJHO OMNEPUPOBATH TOHSITHUSMU: CTENEHb C LEJIbIM
MoKa3zaTesieM, KOPEHb HATypaJlbHOW CTEMEHH, CTENEeHb C PaIllMOHAIBHBIM
MoKa3zaTelieM, CTEeNeHb C JICMCTBUTENIBHBIM (BEIIECTBEHHBIM) TIOKA3aTeleM,
jorapudM 4uciia, CHHYC, KOCHHYC U TAHT€HC MPOU3BOJILHOTO YHCIIA;

[17 ymenuwe omnepupoBaTh TMOHATUSIMH: TOXIECTBO, TOXICCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa ypaBHEHUN U HEPABEHCTB,
PaBHOCWJIBHOCTh  YpaBHEHWU, HEPAaBEHCTB H  CHCTEM, pallMOHAIbHBIC,
UppalroHaIbHBIC, MOKa3aTelIbHbIE, CTETEHHBIE, norapudMuUIECcKue,
TPUTOHOMETPHYCCKUEC YPAaBHCHHS, HEPABEHCTBA M CHCTEMBI; yMEHHE peIaTh
yYpaBHEHUS, HEPABCHCTBA M CHCTEMBI C ITOMOIIBIO PA3JIMYHBIX MPUEMOB; PEIIaTh
YpaBHEHUS, HEPABEHCTBA M CHUCTEMBI C TMapaMeTpOM; IPUMEHSATH YpaBHEHUS,
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HEPAaBEHCTBA, MX CHCTEMbl U1 PELICHUS MaTeMaTHYECKHX 3aJad M 3ajad M3
pa3nMYHbIX 00JaCTEl HAYKU U peaJbHOM JKU3HMU;

[18 yMmenue cBOOOIHO OMEpPUpPOBaTH TMOHATUSAMU: Tpaduk (yHKIUH,
oOpatHass (QyHKIMs, KOMIO3ULUS (PYHKUUN, TUHEWHAss (QYHKIMS, KBapaTUYHAS
byHKIMS, CTemeHHas (QYHKIMS C LEJIbIM IOKa3aTeaeM, TPUTOHOMETPUUYECKHUE
byHKIMM, OOpaTHBIE TPUTOHOMETpPHUYECKHE (DYHKIMH, TIOKazaTeiabHas W
Jorapumuyueckas (QyHKIHH, YMEHUE CTPOUTh Tpaduku (YHKIHUI, BBINOIHATDH
npeobpazoBanus rpaduKoB (DYHKIMMA;, YMEHHE HCIOJIb30BaTh rpaduku (QyHKITUN
JUIL U3y4YEHUs MpPOLECCOB M 3aBUCHUMOCTEN NpU pElIeHHWH 3anad U3 Jpyrux
y4€OHBIX MPEAMETOB U U3 PEAJIbHON KM3HH; BBIPAXKaTh (GOpMyJIaMU 3aBUCUMOCTHU
MEXJy BEJIMYMHAMM;, YMEHHE CBOOOJHO ONEpUPOBATh MOHATUSMU: YETHOCTb
(GYHKIUM, NEPUOAUYHOCTh (PYHKLIHMU, OTPaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTb
GyHKIUH, SKCTpeMyM (YHKIUHM, HauOOoJblllee ¥ HAUMEHbIIEEe 3HAUCHUS (PYHKIUU
Ha [POMEXYTKE, YyMEHHE NPOBOJUTh HCCIEAOBaHUE (YHKIHMH; yMEHHUE
UCIIOJIb30BaTh CBOMCTBa U rpapukd (QYHKUMH Uil pELIEHUs ypaBHEHUH,
HEpaBEHCTB W 3aJa4 ¢ NapamMeTpaMu; M300pakaTb Ha KOOPJIMHATHOM IUIOCKOCTH
MHOYKECTBA PEIICHUN YPaBHEHUI, HEPABEHCTB U UX CUCTEM;

I19 yMmeHnuwe cBOOOJHO ONEPUPOBATH MOHATHUAMH: MOCIEAOBATEIBLHOCTD,
apumeTnyeckass OpOrpeccHsi, TIEOMETpUYECKass Mporpeccusi, OECKOHEYHO
yObIBaroias reoMeTpudecKas IIPOTPECCHS; yMEHUE 3a]1aBaTh
II0CJIEI0BATEIBHOCTH, B TOM YHCJIE C TOMOUIBIO PEKYPPEHTHBIX (OPMYIL;

I110 ymeHue omepupoBaTh MOHATHSMH: HENPEPHIBHOCTh  (DYHKIIHUH,
acUMNTOTHl Trpaduka (QYHKIMM, TepBas W BTOpas IMpou3BOJgHAS (YHKIUH,
reOMETPUYECKUA W (PU3UYECKU CMBICT  TPOU3BOAHON, TMEPBOOOpa3Has,
ONpe/eNCHHBIH MHTErpaj; yMEHHE HaXOAWTh AaCUMNTOTHl Tpaduka (QyHKIHUH,
YMEHUE BBIYHCIATH IMPOU3BOJHBIE CYMMBI, IPOM3BENEHHS, YacCTHOIO U
KOMITO3ULIMK (DYHKUMNA, HAXOJAUTh YPAaBHEHHE KacaTelIbHOU K rpaduky (QpyHKIUY;
YMEHUE HCHOJb30BaTh MPOM3BOAHYIO [UJIsl HCCIeNOBaHUs (QYHKUUNA, I
HAXOXKJEHUSl HAWJY4YlIero pElIeHHs B MPUKIAAHBIX, B TOM YHCIE COLMAIbHO-
PKOHOMHUYECKMX U (U3MYECKUX 3ajJayvax, [JIsl OINpEAeNIeHUs CKOPOCTH U
YCKOPEHHS; HAXOAUTh IUIOMAAM U OOBEMbl (UIYp C TOMOIIbIO HWHTErpania;
OPUBOAUTH  MPUMEPbl  MATEMAaTUYECKOTO  MOJCIHUPOBAHUS €  MOMOIIBIO
nuddepeHnaNbHBIX YPaBHEHUH;

I111 ymenue onepupoBaTh NOHATHUAMU: KOMIUIEKCHOE YUCIIO, CONPSKEHHBIE
KOMIUIEKCHBIE YMCla, MOJIYJIb U apryMEHT KOMIUIEKCHOrO uucia, (Gopma 3amucu
KOMIUIEKCHBIX YHCel (reoMeTpuyecKkas, TPUTOHOMETpUYecKast U ajnredpanyeckas);
yMETb NPOU3BOAUTH apUPMETHUECKUE JEHCTBUS C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOJUTH MPUMEPHI UCTIOIH30BAaHUS KOMILIEKCHBIX YHCEIT;

[112  ymenwe  CcBOOOJHO  OMEPUPOBATH  TMOHATHUSIMHU: cpenHee
apumeTnyecKkoe, MeauaHa, HauOoJblllee W HAWMEHbIIEEe 3HAYEHHUS, pa3Max,
JUCTIEPCHS], CTAaHAAPTHOE OTKJIOHEHHUE JUIsl ONMCAHUS YHUCIOBBIX JAHHBIX; YMEHUE
UCCJIEI0BATh CTATUCTUYECKHE TAHHBIE, B TOM YHCIIE€ C IPUMEHEHUEM IrpaduyeCcKux
METO/JIOB U DJIEKTPOHHBIX CPEACTB; TrpadUyecKu HCCIEA0BATh COBMECTHBIE
HAOJIIOICHUS C TOMOIIBIO JJUarpaMM PacCEMBAHUSI U TUHEHHOM perpeccuy;
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I113 ymeHMe HaxoOuTb BEPOSATHOCTU COOBITMH € HCHOJb30BAaHUEM
rpauuecKkux METOOB; MPUMEHSThH IJIA PEIIeHUs 3a1ad (GOpPMYJIbI CIOXKEHUS U
YMHOXKEHHS BEPOSATHOCTEH, (OpMYITy MOTHON BeposTHOCTH, hopMyiry bepHymu,
KOMOMHATOpHbIE (aKThl W (QOPMYJIBI; OLIEHUBATH BEPOSITHOCTU peabHBIX
COOBITUH;  yMEHHME  ONEepUpPOBATh  MOHATHAMH:  CllydyailHas  BeJIMYMHA,
pacnpesesieHue BEpPOSTHOCTEH, MaTEeMaTU4YEeCKOE OKHMJIaHWE, JUCIEepPCUsl U
CTaHJIAPTHOE OTKJIOHEHHE CIy4YailHOW BeIMUYWHBI, (DYHKUIMU pACIpEACTCHUS H
IUIOTHOCTU PaBHOMEPHOIO, IOKA3aTEIbHOTO M HOPMAJIbHOIO paclpeieieHul;
YMEHHE UCIOJIb30BaTh CBOMCTBA U3YUEHHBIX PACHpPECIICHUN JUIsl PEIIeHUs 3a1ay;
3HaKOMCTBO C TMOHSTHSMHM: 3aKOH OOJIBIIUMX YHCET, METOJbl BBIOOPOUHBIX
UCCJIEJOBaHMI; YMEHUE IPUBOJUTH IPUMEPHI IIPOSBICHUS 3aKOHA OOJIBIINX YHCEN
B IIPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSIX;

[114 ymenue cBOOOJHO ONEpPUPOBaTH TMOHATUSAMU: TOYKa, IpsMasd,
IJIOCKOCTh, MPOCTPAHCTBO, OTPE30K, Jy4, IUIOCKMWA YIOJI, ABYTPAaHHBIA YroJI,
TpEXTpaHHbId yroj, TMEpeceKarouecs, MNapajUleibHble W CKPEHIMBAOIINECS
npsIMbIE, MAapPaIETbHOCTh U MEPIEHIUKYISIPHOCTD MPSMBIX U IJIOCKOCTEH, yroi
MEXIy TPSAMBIMH, YTOJ MEKIY MPSIMOU U TUIOCKOCTBIO, YTOJ MEXKIY MIIOCKOCTSIMU;
YMEHUE UCIO0JIb30BaTh NPH pELIEHUW 3aJad M3y4YeHHbIe (AKTBI U TEOPEMBI
IUTAHUMETPHH; YMEHUE OLEHHUBAaTh pa3Mepbl OOBEKTOB B OKPYIKAIOIIEM MHUPE;
YMEHHE OIEpPUPOBaTh MOHITHSIMH: MHOTOTPAaHHHUK, CEYEHHWE MHOTOTpaHHUKA,
OPaBWIbHBIM MHOTOIpaHHUK, @pHU3Ma, NHUpamMuaa, (Gurypa U IOBEPXHOCTb
BpallleHusl, UWIMHIpP, KOHYC, wIap, cdepa, pa3BepTKa MOBEPXHOCTH, CEUEHUS
KOHyca M LMJIMHApA, NapajuleJbHble OCH WIM OCHOBaHHMIO, CEYEHHE LIapa,
IUIOCKOCTh, Kacaromascs cepbl, HWIMHIAPA, KOHYCa; YMEHUE CTPOUTH CEUEHHUE
MHOTOTpaHHHMKa, H300pakaTb MHOTOTPAHHUKH, (UIYpl ©  HOBEPXHOCTH
BpallleHUs, UX CEYEHUs], B TOM YHCJIE C MOMOILBIO AJIEKTPOHHBIX CPEICTB; YMEHHUE
IPUMEHSTh CBOMCTBA T€OMETPUUYECKUX (UTYpP, CAMOCTOSTENBHO (POPMYIIMPOBATH
OTIpeIeNIeHUs U3ydaeMbIX (DUTYyp, BBIABUTATH TUIIOTE3bI O CBOMCTBAX M MPHU3HAKAX
reoMeTpUUYecKux (puUryp, 000CHOBBIBATH HIIM OMPOBEPraTh MX; YMEHHE MPOBOIUTH
Kiaccupukanuo (GUryp mo pa3audyHbIM IPU3HAKAM, BBITIOJHSITH HEOOXOIUMBbIC
JOTIOJTHUTENbHBIE TOCTPOEHUS;

I115 ymeHue cBOOOIHO ONEpUPOBATh MOHATHIMU: TIIOLWAAL GUTYPBI, 00bEM
(burypsl, BeJIMYUHA YIJIa, pACCTOSTHUE OT TOUKH JI0 TIIOCKOCTH, PACCTOSIHUE MEXKTY
OpSIMBIMH, PAacCTOSTHUE MEXAY IUJIOCKOCTSAMH, IUIOHIaab c@epbl, IUIOMAab
NOBEPXHOCTU  NUPAMUIbL, MPU3MBI, KOHyCa, LWIUHApa, O00beM KyOa,
OpSIMOYTOJIBHOTO TapaijieNienuineaa, MUpaMuabl, TpU3Mbl, LWIMHIpa, KOHYCA,
napa; yMeHHe HaXOIUTh OTHOIIIEHHE 00EMOB MO00HBIX (DUTYD;

I116 yMEHHE CBOOOJIHO OMEepUpOBaTh TMOHATHUSMHU: JIBIDKCHUE,
napajuIeIbHBIA MEepeHOC, CUMMETPHsS Ha TUIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT,
npeoOpa3zoBaHue Moj100us, MOA00HbBIE (DUTYpPBI; YMEHHE paclo3HaBaTh pPaBHbIE U
no00HbIe PUTYpBI, B TOM YHCIE B MPUPOJE, UCKYCCTBE, apXUTEKType; yYMEHUE
UCIIOJIb30BaTh ~ I'€OMETPUYECKUE  OTHOILICHMS, HAXOAUTh TE€OMETPUYECKUE
BEJIMYMHBI (UIMHA, YTOJ, IUIOMIA/b, OObEM) MPHU PEIICHUU 3aJad U3 JPYTUx
y4eOHBIX TPEAMETOB U U3 PEATbHOM KU3HU;
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[117 ymeHue cBOOOJHO ONEPUPOBATH MOHATUIMU: MPSMOYTOIbHAS CUCTEMA
KOOpJIMHAT, BEKTOP, KOOPAUHATHI TOUYKH, KOOPJIMHATHI BEKTOPA, CYMMa BEKTOPOB,
IIPOU3BEJCHUE BEKTOPA HA YHUCJIO, PA3JIOKEHUE BEKTOpa MO 0a3nucy, CKaISIPHOE
IIPOU3BEACHUE, BEKTOPHOE IMPOU3BEIAECHUE, YIOJ MEXIy BEKTOpPaMHU; YMEHHUE
MCIOJIb30BaTh BEKTOPHBIN U KOOPAVUHATHBIM METOI I PELIEHUS] TEOMETPUUECKHUX
3a/ad U 3a7a4 JPYTruX y4eOHBIX MPEIMETOB; OIMEPUPOBAThH MOHATHUSIMH: MAaTPHUIlA
2x2 n 3X3, onpeneNnTeNb MaTPULBL, TEOMETPUYECKUN CMBICH ONPEAEITUTENS;

I118 ymeHue mMoAenupoBaTh peajbHbIE CUTyallMd Ha SI3bIKE MATEMATHKU;
COCTaBIISAITh BBIPAKCHHS, YPABHEHUS, HEPABEHCTBA W UX CUCTEMBI IO YCIOBUIO
3a1a4d, WCCIENOBaTh IOCTPOEHHBIE MOJENM C HCIOJb30BAaHUEM arlapara
anreOpbl, UHTEPIPETUPOBATH MOJYUYEHHBIH pe3yJbTaT; CTPOUTh MAaTeMAaTHUYECKHUE
MOJEIHN C TMTOMOIIbI0O T€OMETPUUYECKUX MOHITUN U BEJIWYHH, PELIATh CBA3AHHBIE C
HUMHU ITPAKTUYECKUME 3aJayd; COCTABJIATH BEPOSTHOCTHYKD MOJEIb U
MHTEPIPETUPOBATh TMOJYUYCHHBIM PpE3yibTarT, peliaTh NPUKIAJAHBIE 3a1a4d
CPEACTBAMH MATEMATUYECKOTO AHAJIN3a, B TOM YHUCIIE COLMAIBHOIKOHOMUYECKOTO
1 (PU3UYECKOT0 XapaKTepa;

I119 ymeHue BbBIOMpaTh MNOAXOASIIMN METOA JJIsl PEIICHUS 3aJayu;
MOHMMAaHUE 3HAYMMOCTH MAaTEMAaTUKW B M3YYCHUU MPUPOIHBIX M OOIICCTBEHHBIX
MIPOLIECCOB U SIBJICHUI; YMEHHUE PACIO3HABATH MTPOSBICHNUE 3AKOHOB MATEMATHUKH B
HCKYCCTBE, YMEHUE MPUBOAUTH MPUMEPBI MATEMATUUECKUX OTKPBITUN POCCUMCKOU
Y MUPOBOM MAaTEMATUYECKOU HAYKHU.

KonmgecTBo 9acoB OTBECHHOE Ha IPOBEACHNE MIPAKTHYECKUX 3aHATHN - 20
YacoB.

1.1. TIlepeuyeHb MpaKTHYECKUX padoT

HaumeHnoBaHnue, Dopvupyembie
Ne O0BeMm Bun
HaumeHnoBaHue TeMbl pe3yJIbTaThl
NPaKTHYeCKOr 0 4yacoB padoThI
SAHSITHSI OCBOCHHA

Tema 1.1 PazBurue [IpakTuueckas 2 Boinonnenn IT1-19,
IIOHATHE O YNCIIE pabota Nel. € 3aJaHus
Tema 1.2. KopHu, «PazButne [IPAKTUYECK
CTETEeHH U JIOTapu(pMbI MIOHATHSL O YHCIIE. oii paboTHI

Kopuu, crenenu u

JOrapupMbI»
Tema 1.4 OcHOBBI [IpakTuueckas 2 Brinmonnenn IT1-19,
TPUTOHOMETPHH. pabota € 3aJaHUs
OCHOBHBIE IOHATHS Ne2. «OcHOBHBIE MIPAKTUYECK

MTOHSTHS oii paboThI

TPUTOHOMETPHUH.

OcHoBHbIE

TPUTOHOMETPHUUECK

1€ TOXKAECCTBAY.
Tema 1.5. [TpakTrueckas 2 Brimonaenn T 1-19,
[IpeobpazoBanue pabota Ne3 € 3a/1aHus




MIPOCTEUIINX «IIpeobpazoBanue [IPaKTUYECK
TPUTOHOMETPUUYECKUX MPOCTEUIIINX 01 paboTHI
BBIpaKCHU. TPUTOHOMETPUYECK
UX BBIPAXKEHUI.
Pemenue
MPOCTEUIIINX
TPUTOHOMETPUYECK
UX YpaBHEHUH U
HEPABEHCTBY
Tema 1.6 CrernenHsie, [IpakTuueckas Brimoagesu IT1-19,
MoKa3aTeJIbHBIE, pabora € 3aJ1aHus OK 02,03,06
JorapuMUIEecKue U No 4, MPaKTUYECK
TPUTOHOMETPUYECKHUE «HccnenoBanue oii paboTHI
byHKIUH. dbyHKIIH.
OObpaTHble [Toctpoenue u
TPUTOHOMETPUYECKHE npeoOpa3oBaHUs
GbyHKIHN. rpauKoB
byHKIMH C
HCII0JIb30BAHUEM
UX CBOMCTB»
Tema 1.7. YpaBuenusa u | Ilpaktuueckas Beinonnenu IT1-19,
HEpaBEHCTBA pabota € 3aJ1aHU
Ne 5. «YpaBHenus [IPaKTUYECK
Y CUCTEMBbI 0if paboThI
YPAaBHEHUM.
Hepagencraa.
Hcnons3zoBanue
CBONCTB U
rpauKoB
byHKIMI Tpu
pereHnu
YpaBHEHUU U
HEPABEHCTB)»
Tema 2.1. [IpakTuueckas BrimonHenu I11-19,
[TocnenoBarenbHOCTH pabor € 3aJaHUs
Tema 2.2 IIponsBogHas Ne 6. MIPaKTUYECK
«ITocnenoBaTenbHO 01 paboThI
CTH.
[TpownsBoaHasH
Tema 2.3. [IpakTuueckas BrimonHenu I11-19,
[TepBooOpaznas u paborta € 3aJIaHus
UHTErpa Ne 7. MPaKTUYECK
«IlepBoobOpa3znas u o1 paboTHI
WHTErpall.
dopmyna
Hprorona-
JletiOuuIIa»
Tewma 3.1. Koopaunats! u [IpakTnueckas Brimoanenu I11-19,
BEKTOPBI paborta € 3aJIaHus
Tema 3.2. IIpsmsble u Ne 8. IIPaKTHYECK
IJIOCKOCTH B «KoopauHatel u oif paboThI

IIPOCTPAHCTBE.

BEKTOPBI. [Ipsmblie
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" IJIOCKOCTHU B

MIPOCTPAHCTBE»
Tema 3.3 [TpakTrueckast 2 Boinonnenun I11-19,
MHororpaHHuKu pabora € 3aJ1aHus
Tema 3.4 Tena u Ne 9. MPaKTUYECK
MOBEPXHOCTH BpaleHus. | «MHOTrorpaHHUKH. 0if paboThI
Tema 3.5 U3mepenus B Tena n
FE€OMETPHH. MOBEPXHOCTHU
BpaIllCHUS.

N3smepenus B

TEOMETPHI)
Tema 4.1. DneMeHTHI [TpakTrueckas 2 Brmrosaesu IT1-19,
KOMOMHATOPHKH. pabora € 3a1aHus
Tema 4.2. DneMeHThI No 10. «DnemeHTbI MPaKTUYECK
TEOPUU BEPOSATHOCTEH KOMOMHaTOPHKH, oif paboThI
Tewma 4.3.2neMeHTbI TEOpUHU
MaTeMaTU4YeCKOU BEPOSITHOCTEN U
CTaTUCTUKU MaTeMaTH4eCKOn

CTAaTHCTHUKH.

Htoro 20




2. YKa3aHusl 110 BHINOJHEHHIO MPAKTHYECKUX padoT

IIpakTnyeckas padora Nel.
«Pa3BuTne nousitus o yucjae. Kopuu, crenenu u jorapupmobi»

Heab: cmocobcTBoBaTh HOPMHUPOBAHHMIO YMEHHI BBIMONHITH aprU(PMETHUECKUE ICHCTBUS
HaJ YUCJIaMH, COUYETast YCTHbIE U TUCbMEHHBIE IPUEMBI;
HAXOJUTh NPUOIMKEHHbIE 3HAUEHUS BEJIMYMH U NOTPEIIHOCTH BBIUNCIEHUI; CPABHUBATh
YHCIIOBBIE BHIPAKECHUS,
HaXOJUTh 3HAYEHUS] KOPHs, CTENEHH, Jorapudma, Ha OCHOBE ONPEIEICHHUS; BbIIOIHATh
npeoOpa3oBaHusl BBIPAKEHUN, TpuUMeHss (GOpPMyIbl, CBS3aHHBIE CO CBOMCTBaMU
CTemneHei, Jorapugmos;
BBINIOJIHATh MPAaKTUYECKUE pacdeThl Mo ¢GopMynam, BKIOYass (HOpMyJbl, CoaepikKalliue
CTENCHH, paJUKaJbl, HCIOJB3Yysl MPH HEOOXOAMMOCTH CIPABOYHBIE MaTepuajibl U
MPOCTEUIIINE BEIYMCIUTEIbHBIE YCTPONUCTBA.
3agaHue: pemMTh 33/1a4M COTJIACHO CBOEMY BapUaHTY.
IMopsinok BbINOJTHEHUS 3a]aHUSA
1. OO6yuaromuecs: pa30MBarOTCS Ha JIBa BApUAHTAa,
2. WM BblmaroTcs 3ajaHusi MpakTUueckod paboTel Ne 1 u crpaBOYHBIN MaTepHual
(mpunoxenust Nel,2,3);
3. OOyuarommecs BBITOJNHSIOT 33JaHUS B TETPAAsIX IUIsl MPAKTHYECKUX padoT B
KJIETKY.
4. PaboTbl 0QOpPMIISIFOTCS YEpHUIIAMHU OJIHOTO I[BE€Ta aKKypaTHbIM U Pa30opUYUBBIM
MIOYEPKOM.
5. YcnoBus 3agad JOKHBI OBITH IEPENUCAHBI IIOJTHOCTHIO
6. Pemienue conpoBoKaaeTcsi KPATKUMH MOSICHEHUSIMU, C YKa3aHUEM HCIOJIb3YEMBbIX
bopmyL.
7. Bce pUCYHKH U CXEMbI BBIIOJHAIOTCS KapaHJAIIOM C TIOMOULIbIO JIMHENKH.

BapuanTel 3ananus:
1. [laubI uncna:
Zl = 2 + 33 Z_l

z,=1-%i Z)Fzy ZyTEy 202y 2,
] ] ]

Haiignte:
[lpencraButh  fnaHHBIE  KOMIUIGKCHBIE YHCJIa B  TPUTOHOMETPHUYECKOM U
nokaszaTenbHON (hopMax.

2. OKpYIIHUTD JI0 LENbIX €AMHUII, BEIYUCIIATE TOTPEITHOCTD:

a) 56,7; b) 43,4; c) 73,5;

10



256 |4
3.Brmumciure: a)leg,11 —log,44, 6)log,;9 + 2log,; 10; B)3 5,}53:’\/;’

j_ 1
o) (—-12574173F
) (2? ) , 1) loge 2 : logs: 2,

a-6¢ a-—e 2 2~ log, -
4. YIpocTuTe BEIpa)KEHUE: a) — ,0) 1,7198:72, ) 377logs 18
a—Je a+-e
5. Pasnoxure Ha MHOXKHTEnH & B%,
Il BapuanT:
1. Jansl uncna:
5= 2451 )

z,=1-1i zl+zg’zl—zg’zl-z2 Z,
1

Haiigure:
[IpencraBuTh  OaHHBIE  KOMIUIEKCHBIE 4YHMCIIa B TPUTOHOMETPHYECKOHM H
II0Ka3aTeNbHOU opMax.
2. OKpyIJIUTB [0 LENBIX SIUHHLI, BBIYUCINTH OTPEIIHOCTD:

a) 84,93; b) 76,5; c) 39,06
3. Beruncimure:

a)log,, 4 +log,,36, 6) log,7 —log, %, B) V2¢731/23492,

4 4

:) 9 z-27=- 3;, ) logz 13 - logi3 9,

5
6 12 2
4. VHpocTHTe BEIpaskeHHe: a) 3 \/ Xy _(i/xy ) :

5) 51+l-:-g5 3 , E) 62 log, 5

5. Pasmoxure Ha MHOXKHTeTH 2° "D,
Yci10BUS BBINOJHEHUS 32 IaHUA:
1) 3amaHue BBIOMHIETCS B Y4eOHOM KaOMHETE MaTEMaTHKU;
2) 00ydarouMMcst MPEeI0CTABIIACTCS 3aaHNe PAKTUIeCKON paboThl Nel;
3) Bpemsi, OTBOAMMOE Ha paboTy - 90 muH;
4) MakcUMaJIbHBIN 0aJ1 3a 3a7aHue - 5 0asuioB.
MarepuajibHO-TEXHHYECKOe o0ecriedeHne:
CHelMaIn3upoBaHHast MeOelb (CTOBI, CTYJIbS IO KOJIMYECTBY O0YUaIOIINXCS);
JI0CKa JIJIsl HAalTMCaHUsI MapKepoM.
Texnuueckue cpeacTBa 00y4UeHUS:
aBTOMAaTU3MPOBAaHHOE pabouee MEeCTO MpernoaBaTess, 000pyI0BaHHOE KOMITbIOTEPOM
VYyeOHo-HarasAHbIe TOCOOUS (pa3laTOUHbIN MaTepra)
HNudopmamoHHO-KOMMYHUKAIIMOHHbIE CPEICTBA
KomnbloTep mpemnojaBareisi UMEET AOCTYH K 3IEKTPOHHO-OMOIMOTEYHON cucTeMe
book.ru, FOpaiit, BbIxos B rio0anbHyI0 ceTb IHTEpHET.
KoHTpoJibHbIE BONIPOCHI:

1. Onpenenenue norapudma yucia.
11



. OcHOBHOE JIOTapU(PMUIECKOE TOXKIECTBO.

. CoiicTBa norapugpmos.

. Onpenenenue HaTypaJIbHOTO, IECATUYHOTO JIoTapudma.

. Kakue uncna Ha3pIBatoTCs KOMITJIEKCHBIMU?

. Onpenenenne apu(h)METHIECKOTO KOPHs N cTeNeHn U3 umca, CBOWCTBA.
. OnpeneneHue CTENEHU ¢ palMOHAIBHBIM MOKa3aTeJIeM, CBOMCTRBA.

o0 ~N N kW

. Onpe}:[eneHI/Ie CTCIICHU C JCHCTBUTEIbHBIM IIOKa3aTCIsIMU, CBOMCTBA.

IIpakTnueckast padora Ne 2.
«OCcHOBHBIE NOHATHSI TPUTOHOMETPHH.
OcHOBHBIE TPUTOHOMETPHUYECKHE TOKAECTBAY.

Heab: chopMupoBaTh YMEHHE HAXOJUTh 3HAUEHUS TPUTOHOMETPUUYECKUX BBIPAKEHUUN
Ha OCHOBE OTIPE/ICTICHHS,
BBITMIOJTHATE TIPe0Opa3oBaHMsl BBIPAKEHUH, MPUMEHAS (QOpPMyINBI, CBsI3aHHBIE CO
CBOMCTBaMU TPUTOHOMETPHUUECKHUX (DYHKIIUN;
BBITIOJIHATH TPAKTUYECKHE pacdeThl Mo ¢GopMyiaMm, BKIOYas (HOpMyIbI, coaeprKaiine
TPUTOHOMETPUYECKHE (PYHKIMH, HCIIONB3ys] TMpPH HEOOXOAMMOCTH CIPaBOYHBIC
MaTepUaJbl U MIPOCTEUIITNE BBIYUCIUTENBHBIE YCTPONUCTBA.
3ajanue: pemmTh 339U COTIIACHO CBOEMY BapHaHTY.
IMopsinok BbINOJTHEHUS 3aJaHUSA
1. OOGyuaromuecs pa3OMBarOTCs HA /[Ba BApUAHTA,
2. WM BbloaroTcs 3ajaHusl mpakThuyeckod paboTel Ne 2 M crpaBOYHBIM MaTepuan
(mputoxxkenust Ne 6);
3. OOyuarommecss BBIOJNHSIOT 33JaHUS B TETPAIsIX UIsl MPAKTHUECKUX padoOT B
KJICTKY.
4. Pabotbl 0pOpMIISIFOTCS YEpHUIIAMHU OJTHOTO I[BETa aKKypaTHBIM U Pa30OpUYHBBIM
TIOYEPKOM.
5. YcrnoBus 3agad JOKHBI OBITH IEPENUCAHBI IIOJTHOCTHIO
6. Pemenue conmpoBoXXaaeTCsl KPATKUMH MOSCHEHUSIMH, C YKa3aHHEM HCII0JIb3YEMBbIX
bopmyL.
7. Bce puCyHKH M CXEMBI BBITIOIHSIOTCS KapaHAalIoM C TIOMOIIBIO JIMHEHKH.

BapuaHnTsl 3anaHus:

Bapuanr 1
1. Beipa3zure B pagraHHOM Mepe U TPAAyCHOM MEpe BEIUIHUHBI YTIIOB
a) 45°, 120°, 310°, 72°, 270°, 216°.
b) /3, 2m/5, 3m/4, -1t/9, 3,57, 3m/2.

12



2. Berumcmuts: sin(@ — ), cos(a + ), ecmm: sina = 4/5, cosff = - 5/13,
g::o-::: mom/2< B <

3. YIpocTuth BBIpakeHue a) Cos’ X +sin” x-cos” X @) 1-sin & -ctger - cosar,

B) cos®(7 — &) + cos? (37” -a)

. T T
4., BerauciuTh: a) Sin 3 cos 5 +cos

5. JlokasaTh TOKAECTBO: a) sin* o +2cos” a — cos” a =1, b) 1+tga _ tga
1+ ctga

BapuanT 2
1. Bsripasure B painaHHON Mepe U IpaJyCHON Mepe BEIMYUHBI YTIIOB

a) 36°, 180°, 360°, 60°, 150°, 90°.

b) 72, 5n/36,§.3m5, 5m/4, -7m/12.

2. Borucauts: sin(@ — f5), cos(a + ), ecmu: cos@=0,6,
sinB=-8/17, 2 <oe< 2m,m < B < 3m/2.

3. YnpocTuth BeIpaskenue a)7cos’ & —5+7sin* a ; g) cosX +tgx-sin X
B)COS® (7 —a) + 0052(37” - aj

4. BBIYUCIUTD: a) cos Z —sin = —sin 3z
3 6 2

5. Jloxazath TOXJIECTBO:
cos* a—sin‘«a

1
a) ctg’a —cos’ a = ctg’a -cos’ a, b) ] +2t9°a =—
cos’ a cos’® o

YciaoBus BoINOJTHEHHUS 321aHUSA:
1) 3amaHue BBIMOJHSAETCS B y4eOHOM KaOMHETE MaTEMaTHKH;
2) 00ydarouMMcst MPeI0CTABIACTCS 3aaHNe MPAKTUIECKON paboThl Ne2;
3) oOy4aromuecs BBITIOJHSIOT 33JaHMs B TETPAISIX JJIs MPAKTUYECKUX padoT;
4) Bpemsi, oTBOJUMOE Ha paboTy - 90 MuH;
5) MakcuMambHBIN Oa 3a 3a1aHue - 5 6aoB.

MarepuajibHO-TeXHUYeCKOe o0ecniedeHue:
CHelMaIn3upoBaHHast MeOeIb (CTOMBI, CTYJIbS IO KOJIMYECTBY O0YUaIOIINXCS);
J0CKa JJIs1 HallMCaHUsl MapKEpPOM.
TexHuueckue cpercTBa 00ydeHUs:
aBTOMAaTU3MPOBAaHHOE padouee MECTO MpenoaBaTess, 000pyJ0BaHHOE KOMIIBIOTEPOM
VYyeOHo-HarasAHbIe TOCOOUS (pa3laTOUHbIN MaTepra)
HNudopmamoHHO-KOMMYHUKALMOHHbIE CPEICTBA
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KommproTep mpernomaBarensi UMeeT AOCTYI K 3JICKTPOHHO-OMOIMOTEYHOW CUCTEME
book.ru, FOpaiit, BeIx0a B T7100abHYIO ceTh IHTEpHET.

KoHTpoJibHBbIE BONIPOCHI:

1. Omnpenenenue cuHyca, KOCUHyca, TaHT€HCa yTJa.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO.
MHueMoHHYecKOoe MPaBUIIO AJIs 3alIOMUHAHUs (POPMYIT MPUBEICHUS.
3HaKy 3HAYEHUH TPUTOHOMETPUUYECKUX (DYHKIIUHN MO YETBEPTIM
dopmyiia nepexo1a U3 paJuaHHON MEPHI YIia B IPaayCHYIO.
dopmyia nepexoa u3 rpaycHo Mephl B paAlaHHYIo.

No gk owd

UTo 3HAUUT 10Ka3aTh TOXKAECCTBO?
IIpakTHyeckas padora Ne 3

«IIpeodpa3oBaHue NPOCTEHIINX TPUTOHOMETPHUYECKHUX BbIPAKEHMIA.
Pemenue npocreiilinx TPUrOHOMETPUYECKHUX YPABHEHHU M HEPABEHCTB)

Leab: npoBepuThL YMEHUSI HAXOAUTHh 3HAYEHUS TPUTOHOMETPUUYECKHUX BBIPAKCHHHA Ha
OCHOBE ONPEICICHHUS;
BBITIONHATh MPEoOpa3oBaHUsl BHIPAKEHUH, TpUMEHssT (OpMyJbl, CBS3aHHBIE CO
CBOICTBaMU TPUTOHOMETPUUECKUX (DYHKIIUN;
BBITIONTHATh MPAKTHYECKHUE pacueTsl 1o (opmyiam, BKIIOYas (OpPMyIIbI, ComepKaiiie
TPUTOHOMETPUYECKHE (PYHKIMH, HCIIOJIB3ysl TP HEOOXOAMMOCTH  CIPaBOYHBIC
MaTEPHUAJIBI U TPOCTEHIITNE BRIYUCIIUTEIBLHBIC YCTPOHCTBA,
pemaTh NPOCTeUIINEe TPUTOHOMETPHYCCKHIE YPAaBHEHUS M HEPABCHCTBA.
3agaHue: pemuTh 3a/1a4M COTJIACHO CBOEMY BapUAHTY.
IMopsinok BBINMOJTHEHUS 3a]aHUSA
1. OO6yuarommecs: pa30MBarOTCS Ha JIBa BApUAHTA,
2. WM BbImaroTcs 3ajaHusl MpakTHUYecKod paboTbl Ne 3 ¥ cripaBOYHBIN MaTepual
(mpunoxxenust Ne 4, 6);
3. OOywuaromuiecs: BBITIONHAIOT 3aJlaHUsl B TETPAAsX s MPAKTHUYECKHX padoT B
KIIETKY.
4. Pabotbl 0pOpPMIISIFOTCS YEPHUJIAMHU OJIHOTO I[BETA aKKypPaTHBIM W Pa30OpUYMBBIM
MOYEPKOM.
5. VcioBus 3a/1a4 TOJDKHBI OBITh MIEPEMUCAHBI MIOJTHOCTHIO
6. PemieHne cOnmpoBOXIaETCS KPATKMMH MOSICHCHUSMH, C YKa3aHUEM HCIOJIb3YEeMbIX
bopmy.
7. Bce pUCYHKH U CXEMbI BBITIOIHSIOTCS KapaHAIIOM C TIOMOIIBIO JIMHEHKH.

BapuanTsl 3a1anus:

| BapuaHT:
14



1. Vopoctuts: a) sin75°sin15°, 6) cos40°c0s20°, B) sin15°cos75°,
r) 2c0s 20°cos 40° — cos 20°,

2. Beruuciautb
57 z
a) cos 105° - cos 75% 6)) cos 12 -cos 12
T e &
3. U3BecTHO, uto €05 = 0.8 O<as< 2. Harigure tgg " Ctgi

V2
2

4. Pemuth ypaBHEHHE: a) SIN(2X — %) =

T
B) tg(x + EJ =

V3

1 X
—,0) cos(=——) =
5 0) cos(z—%)
1

r) Sin 6X =g
8

b

5. Pemmre HepaBeHcTBA: a) SN X > —  6) Cos(g) > % r) tgl0x > -1

2
Il BapmanT:

1. Vmopoctuts: a) c0515°c0s75°, 6) sin70°sin10°, B) sin 15° - cos 45°,

r) 2c0s 25°cos 35° — cos 10°,
2. Beruucnurhb

T z
a) cos 75° - cos 15% 6) cos 12 -cos 12;
s - - & o
. - o A — H —
3. 3BectHo, uto Sino=0,6 u 2 . Hatinure tgz Ctgz,

V3

4. .Pemmnts ypaBHEeHUS: a) Sin(3X — %) =

B) tg(><-%j=x/§ r) Cos3x=—§

X 1
, 0) cos(———) =—,
) (3 4) 2

5. Pemute HepaBeHcTBa:  a) Sin 3X > % 0) cos(%) < —% r) ctglOx <1

YciaoBus BbINOJHEHUS] 3aJaHUS:

1) 3amaHue BBIMOJHSAETCS B y4eOHOM KaOMHETE MaTEMaTHKH;

2) 00yyarouMMcs Ipe0CTaBIIeTCs 3aJaHie MPAKTUYSCKOM paboThl Ne3;
3) oOy4aromuecs BBITIOJHSIOT 3aaHMsI B TETPAISIX I MPAKTUICCKUX padoT;

4) Bpemsi, OTBOJUMOE Ha paboTy - 90 MuH;
5) MakcUMambHBIN Oat 3a 3a/1aHue - 5 6aIoB.

MartepuajabHO-TEXHHYECKOe 00ecreyeHne:

CHEIUATM3UPOBAHHAS MEOENh (CTOJIBI, CTYJIBS IO KOJIMYECTBY O0yUYaOIINXCs);

JIOCKa I HAalIMCAHUS MapKEePOM.

TexHuueckue cpeicTBa 00ydeHUs:

aBTOMATU3MPOBaHHOE  paboyee  MECTO  MpernojaBaTens,
KOMITBIOTEPOM

VYyeOHo-HarasAHbIe TOCOOUS (pa3laTOUHbIN MaTepran)

HNudopmanmoHHO-KOMMYHUKALMOHHbIE CPEICTBA
15
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KommnbroTep mpernonaBatesnss UMEET JAOCTYI K AJIEKTPOHHO-OMOINOTEYHON CHUCTEMe
book.ru, FOpaiit, BeIxo/ B T100a)IbHYIO ceTh HTEpHET.
KoHTpoJibHbIE BONPOCHI:
1. Kakue ypaBHEHHs HA3bIBAIOTCS MPOCTECHIIIMMU TPUTOHOMETPHUCCKUMU ?
2. JlaiiTe onpesenieHUs] apKCUHYca, apKKOCHHYCa apKTaHTeHCa M apKKOTaHTeHCa YUCIia
a
3. ®opMynbl, C TOMOIIBIO KOTOPBIX PpEHIAl0T TPOCTEUIINE TPUTOHOMETPHUECKUE
YpaBHCHHSI.

IIpakTuyeckas padora Ne 4

«HUccaenoBanue pynkmun. Iloctpoenue n npeodpa3oBannsi rpapuxkoB GyHKIMM C
HCNO0JIb30BAHUEM UX CBOMCTB)»

Llesab: npoBepuTh yMEHHUS BBIYMCIATH 3Hau€HUE (DYHKIUHU IO 3aJaHHOMY 3HAUYEHUIO
apryMeHTa IpH pa3IMyHbIX crloco0ax 3a1anus QyHKINY;
CTPOUTh TpaUKK H3YYEHHBIX (DYHKIMM, WILIIOCTPUPOBATh IO TpaduUKy CBOICTBa
3IIEMEHTAPHBIX (PYHKIINA;
ONMKCHIBaTh C TMOMOIIBIO (GYHKUMNA pa3iuyHble 3aBHUCHUMOCTH, MPEICTaBIATh UX
rpadu4ecKy, UHTEPIPETUPOBATh TPAPHUKH.
3agaHme: pemuTh 331a4U COIJIAaCHO CBOEMY BapUaHTY.
IHopsinok BbINOJTHEHUS 3aJaHUSA
1. OOGyuaromuecs pa3OMBarOTCs HA /IBa BApUAHTA,
2. WM BbloaroTcs 3ajaHusl mpakTuueckod pabotel Ne 4 u crpaBOYHBIM MaTepuan
(mpuntoskenus Ne 4, 13);
3. OOywuaromuiecs: BBITIONHAIOT 3aJlaHUsl B TETPAAsiX s MPAKTHUYECKHX padoT B
KJIETKY.
4. PaboTbl 0QOpMIISIFOTCS YEpHUIIAMHU OJIHOTO I[BE€Ta aKKypaTHbIM U Pa30opUYUBBIM
IIOYEPKOM.
5. YcnoBus 3a/1a4 JOJDKHBI OBITH MEPENUCAHBI TTOJTHOCTHIO
6. Pemenue conmpoBoXXaaeTCsl KPAaTKUMH MOSCHEHUSIMH, C YKa3aHHEM HCII0JIb3YEMBbIX
dbopmy.
7. Bce pUCYHKH U CXeMbI BBITIOJHSAIOTCS KapaHJAIIoOM ¢ TTIOMOUIbIO JTMHEHKH.

BapuanTsl 3a1anus:

| BapuaHT:

1. Iloctpouts rpaduku (GyHKIUA y = X
byHkuMi o rpaduky.

2. B onHOI cucTtemMe KOOpPAWHAT MOCTPOUTH IpaduKH (LIBETHBIMU KapaHJalIaMH)

Y4y = x= 25 Hccnenosath cBoiicTBa

CIeAYIOMMX (PYHKITHN:
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-3
y=log, x; y=|=

1

2

3. Onpenenute, siBiseTcs (YHKIUS Y€THOW, HEYETHOW WJIM HE SIBIISICTCS HU YETHOW, HU
HEYETHOM:

1)y=x3+£2 2)y=—x3+1 3) y=x*-2x+5 4) y=x'-22
X X
4, HaliTu TOYKM TIEpeceUYeHHUs C OCSIMU KOOPJAWHAT U TOCTPOUTH TpaduKu
GyHKUIUI:
. Tt
= = =ctg| X——
a)y sin x+1; 5) Y 2cosx; B) y 9( 3j

5. Beaucanre:

a) 2arcsin (— gj + arcctg(— 1) ;

0) arctg 1 +arcsin 1;

V3

B) 3arcsin % + 4arccos1,

1 J3 1
r) arcsmE+arctg Y + 3arccos —5 )

o)
1) COS arccosz .

Il BapuanT:
1. Toctpouts rpaduku dysxiuit y = x5, y = x= 45, Hccnenosats cpoiicTa

byHkuui o rpaduky.

2. B oxHoil cucteMe KOOpAMHAT MOCTPOUTH Tpaduku (IBETHHIMU KapaHJaIlaMu)
CHCAYIOMMX (PYHKITHMN:
y=log;x; y=3"

3. Ompenenure, sBrseTcs GYHKIHMS YSTHON, HEYSTHOM UM HE SBJSIETCS HU YETHOH,
HU HEYETHOM:

4 3L
Yy=X"—4x+5 )Y =X 7% 3y y_x2 2x+5,4)y=x5+55

4. HaliTu TOYKM TepecedeHHus C OCAMU KOOPAMHAT M TIOCTPOUTH TpaduKu

(byHKIMIA:

=cosx—1 —Esinx —t T
) Y7 c6) YT YT g(“?j

5. BbeUUCIUTE:
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1 3
a) arcsin — +arccos —;
2 2

0) arctgy (— V3 )+ arccos| — ?

B) 2arcsin g —4arcctg 1,
. 1
r) arcctg(— J3 )— arcsm(— Ej +083arccos1,

. 2
1) sin arcsm7

Yc10BUS BBINOJHEHUS 32 IaHUA:
1) 3amaHue BBIOTHETCS B y4eOHOM KaOMHETE MaTEMaTHKU;
2) 0oO0ydYaromrMcs IPeIOCTABISCTCS 3aJaHUe MPAKTHICCKON paboThl Ned;
3) oOyyaromuecs BHIIOIHAIOT 3aJJaHUs B TETPAISX IS IPAaKTUYECKUX padoT;
4) Bpemsi, oTBOJUMOE Ha paboTy - 90 MuH;
5) MakcuMasbHBIN OaJlT 3a 3a7aHue - 5 0aJUIoB.
MaTrepuajbHO-TeXHUYECKOe o0ecnedeHue:
CHeUalIu3upOBaHHas MeOeb (CTOJIbI, CTYJbsS 110 KOJIMYECTBY 00yUalOIINXCs);
JIOCKa U1 HAalIMCAHUSI MapKEepOM.
TexHuueckue cpeacTBa 00y4UeHUS:
aBTOMAaTU3UMPOBAaHHOE  pabouee  MeCTO  MpernojaBareis,  000pYyJIO0BaHHOE
KOMITIBIOTEPOM
VY4eOHo-HarasAHbpIe TOCOOUS (pa3IaTOYHbIN MaTepra)
HNudopmanmoHHO-KOMMYHHKAIIMOHHEIE CPEICTBA
KommnbroTep mpernonaBarens UMeeT AOCTYI K JIEKTPOHHO-OMOINOTEYHON cHUCTEMe
book.ru, FOpaiit, Bbrxos B rino0anbHyto ceTh IHTepHeT.
KoHTpoJibHbIEC BONIPOCHI:

1. Yto Takoe pyHKIHMOHATIbHAS 3aBUCUMOCTh?

2. Kakue cymiecTByIOT BEJIMYHHBI B (YHKIIMOHAIBHON 3aBUCUMOCTH?

3. IlpuBeaute npumeps! (YHKIMOHATIBHBIX 3aBUCUMOCTEH B peabHbBIX SBICHHUSX.
4. Tlepeuncnute cBoicTBa QyHKIIUMA.

5. Ilepeuncnute OCHOBHBIE 3TAIbl UCCIEIOBaHUS (DYHKIIUH.

IIpakTnueckas padora Ne 5

«YpaBHeHud U cucTeMbl ypaBHeHnil. HepaBencrBa. McnoJsib30BaHne CBOMCTB U
rpa¢ukoB pyHKI U NPU pelIecHUN YPABHEHHUI U HEPABEHCTB)

Iesb: npoBepUTh YMEHHUS peliaTh pallOHAIbHBIEC, TIOKA3aTeIbHbIE, Jorapu(MUIECKHE,
TPUTOHOMETPUYECKUE YPABHEHUS, CBOJSIIMECS K JUHEHHBIM M KBAJAPATHBIM, a TaKkKe
aHAJIOTUYHbIE HEPABEHCTBA U CUCTEMBI;
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UCIIOJIb30BaTh rpaMuecKuil METOJ| pellieH!s YpaBHEHUI 1 HEPABEHCTB; M300pa)kaTh Ha

KOOp,Z[HHaTHOfI INIOCKOCTH PCHICHUSA ypaBHeHHfI, HCPAaBCHCTB U CHCTCM C JBYM:A

HCU3BCCTHBIMH,

BaHaHne: PCUIUTD 3aaa49U COIJIaCHO CBOCMY BAPHUAHTY.

Ilopsiiok BBITIOJIHEHUSI 3aJaHUSI

1.
2.

7.

OOyuaromiuecs: pa30MBarOTCA Ha JIBa BApUAHTAa,

WM BbImatoTcs 3aaHusl MpakTU4Yecko paboTbl Ne5 W crpaBOuHBIM MaTepuan
(mpunoxenue Ne 4);

OOyuaromyecs: BBITIOJHSIOT 33JlaHAs B TETPAIsaX I NPAKTHYECKUX padoT B
KJIIETKY.

PaGotel odopMIIsIIOTCS YepHHUIIAMU OJIHOTO I[BETAa aKKypaTHBIM H Pa300pUYUBHIM
MOYEPKOM.

YcnoBust 3a1a4 AOHKHBI OBITH TIEPETIHCAHBI TTOTHOCTHIO

Pemenue conpoBok1aeTcss KpaTKUMU MOSICHEHUSIMH, ¢ YKa3aHUEM HCIIOTh3yEeMBIX
dbopmyi.

Bce pucyHKu ¥ cXeMbI BBITIOJIHAIOTCS KapaHIalioM ¢ TTIOMOIIBIO0 TUHEHKH.

BapI/IaHTI)I 3aJaHuA:

| BapuanT

1) Pemuth HepaBeHCTBA!

a) X-(X+3)+2-x < (x+1)>+1.
b) 3% 4 5 q

c) logs(2x —4) =log; (14— x)

d) cosx< =
2

V2

2) Pemmth ypaBHCHUS:

a)

Vvxr+1l=x-—5

b) lg(x—9)+1g(2x—1) =2
3 +£: 29
3

c)

d) sin®x—5sinxcosx+4cos”x=0

3) M300pa3uTth Ha MIIOCKOCTHU PEIICHHE CHCTEMbI HEPABCHCTB C JIBYMSI IIEPEMEHHBIMU

V=X

{xz +y? <16

4) Pemmte CUCTEMbI YPaBHCHH:

2X+2y=4 1
a)l X7Y=3 ;g X+3¥=l
2Xx+y=4
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Il BapranT
1) Pemmth HEepaBeHCTBA:

a) (x2+1)%-3-x%> (x>—x)-(x*+X).
b) 2—.1‘:4'31‘ { 4
logi(x+ 15) =logi(x—1)—2
3 3
d) sin x < 1
2

2) Pemmmth ypaBHEHWS:

a) V2x+3 =6 —x
p) logs(x+1) + logs(x +3) =1

2* .5 =04(10*f

d) 3sin”x+5sinxcosx+2cos’ x=0

3) M300pa3uth HA MIIOCKOCTH PEIIEHNE CUCTEMBI HEPABEHCTB C ABYMS II€PEMEHHBIMU

{ Yy=X
x2+y*<9
4) Pemute CHCTEMbl YPaBHCHHUIA:

X,y
3x+y=0 St5=2
- 6)2 3
YMox—y=5’ ) y
y= 2x+2 =1
4
Yci0Bus BHINOJHEHUS 32 IaHUA:
1) 3amaHue BBIONTHSETCS B y4eOHOM KaOMHETE MaTEMaTHKU;
2) oO0ydYaromMcs Pe0CTaBISCTCS 3aJaHUe MPAKTHYCCKON paboThl Ne5;
3) oOyuarommecs: BHIOTHSIIOT 3aJaHUs B TETPAISIX IS IPAaKTUIECKUX PadoT;
4) Bpemsi, 0TBOJUMOE Ha paboTy - 90 MuH;
5) MakcuMasbHBIN Oan 3a 3a1aHue - 5 6aoB.

MaTepuajibHO-TeXHUYECKOe o0ecneyeHue:
CreMaIn3upOoBaHHasl MeOelb (CTOJIBI, CTYJIbS 110 KOJIMYECTBY 00YYaIOIINXC);
JIOCKa I HAIIMCAHUS MapKEPOM.
TexHuueckue cpecTBa 00ydeHUs:

ABTOMATU3HUPOBAHHOC pa6oqee MECTO mperoaaBaTclIi, 060py,ZIOBaHHO€

KOMIIBIOTEPOM
VYyeOHo-HarasAHbIe TOCOOUS (pa3laTOUHbIN MaTepran)
HNudopmanmoHHO-KOMMYHUKAIIMOHHBIE CPE/ICTBA

KommnbroTep mpernonaBarens UMeeT JAOCTYI K JIEKTPOHHO-OMOINOTEYHON CHUCTEMeE

book.ru, FOpaiit, Bbxos B rmo0anbHyto ceTh IHTepHeT
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IIpakTuyeckas padora Ne 6
«IlocaexoBareabHocTu. IllpousBoanas

Leab: npoBepUTh yMEHUSI HAXOAUTH MPOU3BOHBIC AIEMEHTAPHBIX QYHKIUH;

UCIIOJIb30BaTh MPOU3BOAHYIO JIJISl U3YUYECHHS CBOMCTB (DYHKIUN U MOCTPOEHUS TpadUKoB;

peuiaTh 3aga4u MPHUKIIAJHOI0 XapaKTCpa Ha HAXOXKJICHHUC HauOOJIBIIIETO U HAWMEHBIIIETO

3HA4YCHUA,

peiiaTth MPUKIAAHBIC 3aJa4i, B TOM YUCIIC COONAJIbHO-OKOHOMHUYCCKUC U (1)I/I3I/I‘IGCKI/IG,

Ha HanOOJIbIINE U HAaUMEHBIIINE 3HA4YCHUA, HA HAXOKACHUC CKOPOCTHU U YCKOPCHMU,

gaIlaHl/Ie: PCUIUTD 3aaa49U COIJIaCHO CBOCMY BAPHUAHTY.
HOpﬂI{OK BBINTIOJIHCHUSA 3aJaHUSA

1.
2.

7.

OOyuaromuecs: pa30MBarOTCS HA JIBa BApUaHTa,

WNm BBImaroTcst 3agaHus IMpakTUYecKod paboTel Ne 6 M CIpaBOYHBIN MaTepual
(mpunoxenue Ne 8);

OOyuaromuecs: BBITIONHSIOT 3aJaHUs B TETPAAsIX ISl MPAKTHYECKUX padoT B
KJIETKY.

PabGoTel opopMIsAIOTCS YEpHHIIAMH OJIHOTO IIBE€TA aKKypPaTHBIM M Pa30OpPUYUBHIM
MTOYEPKOM.

YcnoBus 3a1a4 JOKHBI OBITH MEPENUCAHBI TOJTHOCTHIO

Pemenne conpoBoXaaeTcss KpaTKUMU MOSCHEHUSAMH, ¢ YKa3aHUEM HCIIOJIb3yEeMbIX
dbopmyi.

Bce pucyHKH ¥ CXeMBbI BBITTOJTHSAIOTCS KapaHaIlloM C ITOMOIIBIO0 IMHEHKH.

BapuaHnTsl 3anaHus:

1.

| BapuaHT:

Haiitn npenen pyHKmmm:
i 3x2—2x—8
m-—-—-——:

x=a 2x2—x—6 , HpI/I a:_l’ a:2’ a=00

2. Haiitu npou3BoJiHy10 GyHKUIUU:

y=

e

X
y=2x® —7Inx + 4log, x
v =5sinx- 4%
y= 53x—4

3. BBIUMcnuTh CKOPOCTh U YCKOPEHUE TOYKH B MOMEHT BpeMeHH t = 4 cek

4.

1
S:§t3+2t2+3t—4,(M)

CocTaBuTh ypaBHEHHE KacaTeJbHOH M HOpMalu K Mmapaboie B TOYKE C

a0CICCOH:
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y=2x?—12x+ 20, x0=4
a) Uccneayiite pyHKIHIO U TIOCTPOiiTE ee rpaduk
y=2x*—9x?+ 7
6. Haiinure nHamOosblllee W HauMEHbIIee 3HAUYCHHUS (PYHKIHUU Ha 3aJaHHOM
OTpe3Ke

Il BapuanT:
1. Haiitu peaen pyHKINUN:
. 2x% — 5x — 12
m-————-——-:-
x—a5x2 — 21x + 4’ py a=-1:a=4:a=w
2. HaliguTte npon3BoHYy0 GyHKIUU
. Zx+1
a) y= x=3
2
b)
c) ¥=2"—log;x
d ¥= 6x% — 6lnx + 3log, x

J:U

g) ¥ =4cosx- g*
f) y =sin (4x-7);
3. BEIUMCINTE CKOPOCTh U YCKOPEHUE TOYKH B MOMEHT BPEMEHH t = 5 CeK

2
5=§t3+3t2+2t+3,(m)

4. CocraBuUTbh ypaBHEHHE KacaTelIbHON  HOpMaJIK K rapabosie B ToUke ¢ abcuuccoit:

y=x2+2x—8, x0=2
5 Hccnenyiite pyHKIHIO U IOCTPONTE ee rpaduk
y=x3—3x’+2
6 Haiinure HanOomblliee U HaMMEHbIee 3HaYeHUS QYHKIIUU Ha 3aJJaHHOM OTPE3Ke
y=2x*—8x+6,[—1; 4]

YcaoBusi BLINOJTHEHHUS 3aJaHUS:
1) 3amaHue BBIMOJHSIETCS B y4eOHOM KaOMHETE MaTEMAaTHKH;
2) 00ydaroMMcst MPeI0CTABIAETCS 3aaHNe MPAKTUIECKON paboThl Neb;
3) oOyyaromyecs BHIOIHSAIOT 3aJaHUs B TETPAISIX IS IPAKTUIECKUX PadoT;
4) Bpemsi, 0TBOJUMOE Ha paboTy - 90 MuH;
5) MakcuManIbHBIN Ol 3a 3a7aHue - 5 0aJUIoB.
MarepuajbHO-TeXHHYECKOE o0ecreyeHue:
CrieUaIu3upoBaHHast MeOesb (CTOJbI, CTYJIbS MO KOJUYECTBY O0yJAIOIIUXCS);

JIOCKa I HAITMCaHUs MapKEPOM.
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NoGaRwNE

8.

9.

TexHudeckue cpeacTBa 0OyUCHUS:

aBTOMaTU3WPOBaHHOE  paboyee  MECTO  MpernojaBaTelsi,  000pyJAOBaHHOE
KOMITBIOTEPOM

YueOHo-HarIsHbIe TOCOOus (pa3aTOYHBIA MaTepra)

HHudpopManmoHHO-KOMMYHHUKAIIMOHHBIE CPEICTBA

KommeroTep mpemnogaBatensi IMEET JOCTYI K AJICKTPOHHO-OMOIIMOTEYHON CUCTEME
book.ru, FOpaiit, BeIx0/ B T100a)IbHYIO ceTh HTEpHET.

KOHTpOJILHLIe BOIIPOCHI:

UYrto Ha3pIBaeTCS MpUpAIICHUEM apryMeHTa?

Urto Ha3bIBaeTCs mpHUpanieHueM GYyHKIIUU B TOUKE Xo?

Kakas ¢yHKIMSI Ha3bIBa€TCSl HEMPEPHIBHOM B TOUKE?

B xakoMm cnydae B JaHHOM TOYKe (PYHKIMS TEPIUT pa3pbiB?

JlaiiTe ompeneneHne MPOU3BOAHON (DYHKIIUH B TOUKE.

Kakue cymecTByoT 0003HadeHUS U por3BoAHON PyHKIMK y=f(X)?
ChopmymupyiiTe HEOOXOIUMOE YCIIOBHE CYIIIECTBOBAHUS ITPOU3BOTHON (hYHKITUH
B TOUKE?

Kakyro ¢pyHkiuio Ha3piBaloOT quddepenimpyemoit B Touke?

Uro HazbiBaeTcs AuddepeHupoBaHuem?

10. HazoBuTe 110 MOPSAAKY BCE ONEPAIMH, KOTOPHIE CIEAYET MPOU3BECTH TPH

BBIYUCIICHUHN HpOI/ISBOI{HOI/I 10 OIIPCACICHUIO.

11. TaGauiry mpou3BOIHBIX

12. TIpaBuna quddepeHnmpoBaHms

13. Kak Haxoautcs nmpou3BoAHas ciokHOM ¢pyHkuu h(x) = g (f(x))?
14.Yro xapakrepu3yeT Npou3BoAHAs PYHKIIMH B TOUKE?

IIpakTHyeckas padora Ne 7.
«IlepBooOpa3nast u uurerpaja. ®opmyaa Herworona- Jleitonuna»

Hesab: mpoBepUTh YMEHHS NMPUMEHEHHMS MPABUII BBIYUCICHUS TEPBOOOPA3HON U TEOPEMBI

Herotona— JleiiOHuIa, BBIYUCHATH B MPOCTEMIIMX Clydasx IUIOMIAAd U OOBEMBI C

UCIIOJIb30BAaHUEM OIPEJECICHHOIO MHTErpaia; pelleHUe 3aJad Ha CBsI3b NEpBOOOpPA3HOMN U ee
MIPOU3BOIHOM, BEIUMCIIEHUE IEPBOOOPA3HOM /ISl JAHHON (PYHKIIMH.

3azaHue: peIIUTh 331241 COTJIACHO CBOEMY BapHaHTY.

HOpﬂlIOK BBINIOJIHCHU A 3aJaHUSA

1.
2.

OOyuaromuecs: pa30MBAIOTCS HA JIBa BAPUAHTA;
WM BbImaroTCA 3aaHus TMPaKTHYECKOW paboThl No 7 M CHpaBOYHBIA MaTepua
(mpunoxenune Ne9);
OOyuaromuecs: BBIMONHIIOT 3aJaHUS B TETPAAAX IS TMPAKTHUYECKUX padoT B
KJIETKY.
PaboTel opopMIIAIOTCS YepHMWIIAMH OJHOTO IIBETa aKKypaTHBIM U Pa300pUMBHIM
TIOYEPKOM.
YcroBus 3a1a4 TOJDKHBI OBITH MIEPETTHCAHBI MTOJIHOCTHIO
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6. PemeHne conmpoBoXKIaeTCsl KPATKUMHE TOSICHEHUSIMH, C YKa3aHHEM HCIIOJIb3YEMBIX
dbopmyi.
7. Bce puCYHKH U CXEMBI BBITIOTHSIOTCS KapaHIalioM ¢ IIOMOIIBIO JIMHEHKH.
BapuanTsl 3a1anus:

| BapuanT
1. Beruncnure uHTETpAI:

-
L g :
1 [, 2) [[L -3x2 |dx.
J ™)
&
2. Haiigure miomaas GpUrypel, OorpaHu4eHHON
a) mapa6onoit v = x* unpameiMu Yy = 0 u X = 3,
b) rpaduxamu GyHKIMA ¥y =6 —x° uy =X + 4,
3. Haiinure nepsoobpasnyio Gynkiuu f(x) = 4x* — 4x + 5, rpaguk KOTOpO¥ NPOXOIUT
gepe3 Touky A (1; 6).
4. MartepuanpHasi TOUKa IBUYKETCS IPSIMOJIMHENHO, €€ YCKOPEHUE MEHSIETCS 110 3aKOHY
a(t)=4-6t (m/c?). U3BecTHO, 4TO CKOPOCTh TOYKM B MOMEHT BpEMEHM t=2C COCTaBIIsa
v=IM/c, a TpONACHHBIN TOYKOW MyTh COCTaBIsT S=3M. COCTaBUTH 3aKOH JBH)XCHUE
MaTepUaTbHON TOYKHU.
4. Haittm 00BEM Tera, oOpa3oBaHHOTO BpalieHueM BOKpyr ocu adcimuce (OX) ¢urypsi,
3aKIIIOYEHHON MK Ty mapabonamu » = 3-x g y=x4l

Il BapuanT
1. Berauciaure UHTETrpaI:
2, \
( 1]
2) [| 2x - x—Ede.

1

dx

2.’

1)

< 2in

| ) Py 23]

2. Haitnure momaas GUIrypbl, OrpaHUYEHHOM

a) mapabonoii ¥y = x* u npsaMeiMu Y = 0 u X = 2,

b) rpaduxamu GyHKIMiA ¥ =5—x*uy=3-X
3. Haiinure nepsoobpasuyio gynkiuu f(x) = 3x* — 2x + 3, rpaduk KOTOpO# NPOXOAUT
gepe3 Touky M (1; —3).
4. MarepuanbHas TOUKa JBUXKETCS MPSMOJIMHENHO cO cKopocThio v(t)=12t + 4. Haligure
3aKOH JIBUKEHHsI TOYKH, €CTH B MOMEHT BpeMeHH t = | ¢ MpoiiIeHHbIH TyTh COCTaBMIT 12

M.
5. Haiitu 00BEM Tenma, oOpa3oBaHHOIO BpalleHHeM BOKpyr ocu abcuucc (OX) ¢urypsi,
4
. " 1 x=4
OTPaHUYEHHOU TUTIEPOOITOi %, ochro abcuuce U psAMBIME & =+ | & =7,

YcaoBusi BLINOJTHEHHUS 3aJaHUS:
1) 3amaHue BBIMOJHSIETCS B y4eOHOM KaOMHETE MaTEMaTHKH;
2) oO0ydJaromMes Ipea0CTaBIseTCs 3aJaHue TPAKTHYECKON paboThl Ne7;
3) oOyuarouecs BBITIOJHSIOT 3aIaHKs B TETPAASIX JJIsl IPAKTUYECKUX padoT;
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4) Bpems, 0OTBOJIMMOE Ha padboty - 90 muH;
5) MakcuMaIbHBIN OaJLT 3a 3a7aHue - 5 0aJUIOB.

MaTepuajibHO-TeXHUYECKOe ofecnedeHue:

CHeIIMaTN3UPOBaHHAsI MEOEIb (CTOJBI, CTYJIbS IO KOJIMYECTBY O0YUAIOIIHXCS);

JI0CKa TS HAIIMCAHUS MapKEPOM.

Texaudeckue cpecTBa OOYUCHUS:

aBTOMaTU3WpPOBaHHOE  paboyee  MECTO  MpemojaBaTens,  000pyJAOBaHHOE
KOMITBIOTEPOM

YueOHo-HarIsaHbIe TOCOOus (pa3aTOYHBIA MaTepra)

HNudopmannmoHHO-KOMMYHHUKAITMOHHBIE CPEICTBA

KommbroTep mpernonaBatesnss UMEET JAOCTYI K AJIEKTPOHHO-OMOINOTEYHON CUCTEME
book.ru, FOpaiit, BeIxos B rmobanbHyto ceTh IHTEpHET.

KoHTposibHBIE BONIPOCHI:

Kaxkas QyHkius Ha3pIiBaeTCs nepBooOpa3Hoi (GyHKIIMEH A TaHHOW?
Urto Takoe HeomnpeAeIEHHBIN UHTETpal OT QYHKITUN?
CdopmynupoBath onpeieieHre onpeieeHHOro MHTerpana.
CdopMmynupyiiTe CBOWCTBA ONMPEEICHHOTO HHTErpalia

Ok w0 e

CdopMymnupoBath omnpeeracHue KpUBOJIWHEHHON Tpaneyuy. 3anucaTs GopmMyIry
Herorona—JleitOnuIa.

o

CdopMynupoBaTh CBONCTBA HEOMIPEACICHHOTO HHTErpaa.

~

CdopmynupyiiTe OCHOBHOE CBOMCTBO IEPBOOOPA3HOM
Tabnuia HHTETpaIoB

oo

['eomeTpruecKuil CMBICII HHTETpaIa
10. CpopmynupoBaTh Tpu IpaBHiIa HAXOXKACHHS EPBOOOPA3HOM.

IIpakTnueckas padora Ne 8
«Koopaunartel u BekTOpbl. [IpsiMble U IIIOCKOCTH B MPOCTPAHCTBE

Heab: npoBepuTh  yMEHUs  peliaTh  I[UIAHUMETPUYECKHEe W MpOCTeHIIne
CTepeOMETPHUECKUE 3aa9l Ha HAX0XK/IECHUE TeOMETPHUECKUX BEITUIHH,
OIKCHIBATh B3aMMHOE PACIOJIO0XKEHHE MPSIMBIX U TUIOCKOCTEN B MPOCTPAHCTBE.
3ajaHue: pemuTh 3aJa4U COTIACHO CBOEMY BapHaHTY.
IMopsiioK BBHINOJTHEHHUS 3aaHUS
1. OGyuarommuecs pa3dbUBalOTCA Ha /IBa BAPHAHTA,;
2. VIm BBImAroTCS 3alaHUsS MPAKTHUECKOW paboThl Ne 8§ m crmpaBOuYHBI MaTepwan
(mpuitoskenue Ne 12);
3. OOyuaromnyecs BBIOJHAIOT 33JaHUS B TETPAAsIX JUISI MPAKTHYECKUX padoT B
KJICTKY.
4. PaboTbl 0pOpPMIISIOTCS YEpHHIIAMU OJHOTO I[BETAa aKKypaTHBIM U Pa300pUMBBIM
TIOYEPKOM.
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5. VcioBus 3a/1a4 TOJDKHBI OBITh MEPEUCAHBI TOJTHOCTHIO
6. PerieHue cOMpoBOXKIACTCS KPATKMMH MOSICHCHUSIMH, C YKa3aHUEM HCIOJIb3YEeMbIX
dopMmyL.
7. Bce pUCYHKH U CXEMbI BBIIOJHAIOTCS KapaHJAIIoOM C TIOMOUIbIO JIMHEUKU.
BapuanTsl 3a1anus:

| BapuaHT:

1. Touka A — cepeauna otpe3ka MK. Halinure koopauHaTsl TOUKH A U JUIMHY OTpe3Ka
MK, ectu M (5; —2; 1), K (3; 4; —3).

2. Touku A u B cumMerpuunbl oTHocuTeIbHO Touku C. Halinure koopauHatsl Touku B,
ecmu A (—3;5;-7), C (6; 2; —1).

3. Jlanst BekTopsr 6(3; —2; —1) u b(1; 2; 4). Haitzmre:

1) Koop/MHATH BekTopa M = —3d + 2b;

2) KOCHHYC yIJla MEK1y BEKTOpaMU @ H b,

4. Jlanbl BeKTOpPBI A(2; —6; 8) 1 E(—l; k; —4). IIpu KaKoM 3Ha4eHHHU K BEKTOPHI @ 1 b:

1) KoyIMHEapHBI;

2) nepneH UKy pHbI?

5. CocTaBbTe ypaBHEHHUE IIOCKOCTH, MPOXOASIICH Yepe3 TOUKY A U MepreHANKYISIPHOMI
npsimoit AB, ecniu A (1; 2; —3), B (4; 8; —6).

6. lan xy6 ABCDA1B1C1D1, pebpo xotoporo paBuo 1 cm. Ha muaronamu Ci:D ero
rpaHd OTMETHJIN TOukKy M tak, uto DM : MC1 = 5: 3.

1) Boipasute Bektop AM uepes Bektopst AB, AD u A4, .

2) Haiigute Moaynb BeKTOpa AM.
Il BapuanT:

1. Touka M — cepenuna otpe3ka AB. Halimure koopauHaTel TOUKM M U JUIMHY OTpe3Ka
AB, eciiu A (6; —5; 2), B (—4; 3; 10).

2. Touku M u K cummetpruuHbl oTHOCcUTENbHO Touku D. Haiinure koopaunatel Touku K,
eciu M (4; —6; 3), D (—2; 1; 5).

3. Jlansl Bexktopsl m(2; —1; 3) u 71(—1; 2; 5). Haiigure:

1) KoOpAUHATHI BeKTOpa @ = —271 + 37;

2) KOCHHYC yTiia MEKy BEKTOpaMu 711 U 1.

4. Jlansl BexTopsl M(5; —4; 6) n 71(15; —12; p). IIpu KkakoM 3HaUYEHMH P BEKTOPHI T M i

1) KosIMHEapHHBI;

2) nepneH UKy pHbI?

5. CocTaBbTe ypaBHEHHE IIOCKOCTH, IPOXOALIEH Yepe3 TouKy B u neprneHaukynsipHoi
npsmoit BC, eciiu B (3; —2; 4), C (—2; 8; 19).

6. lan ky6 ABCDA1B1C1D1, pebpo kotoporo pasao 1 cm. Ha quaronanu AD1 ero rpanu
orMeTtmin Touky E Tak, uto AE: ED1= 2:7.

1) Boipasute Bektop BE uepes Bektopsi BA, BC u BB; .

2) Haiizute Moxyib Bektopa BE .
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YciaoBus BbINOJHEHUS] 3aIaHUS:

1) 3amaHue BBIMOJHICTCS B y4eOHOM KaOMHETE MaTeMaTHKU;

2) 00ydarouumMcst MPeI0CTaBIACTCS 3aaHue MPAKTUISCKOU paboThl Ne§;

3) oOy4aromuecs BBITIOJHSAIOT 33JaHMs B TETPaAsX JJI IPAKTUIECKUX padoT;
4) Bpems, OTBOJIMMOE Ha padoty - 90 MuH;

5) MakcuMasbHBIN OalT 3a 3a7aHue - 5 0aJUIoB.

MarepuajJbHO-TEXHHYECKOE oDecneyeHne:

CreLUaIN3UpOBaHHasl MeOeIIb (CTOJIBI, CTYJIbS 110 KOJIMYECTBY 00YUaIOIIUXCS);

JI0CKA JUTsl HAalIMCAHHSI MapKEPOM.

Texuuueckue cpeacTBa 00ydeHuUs:

aBTOMAaTU3MpPOBaHHOE  pabodyee  MecTO  Ipemnojasaress,  00OpYyJOBaHHOE
KOMITBIOTEPOM

VY4eOGHo-Hars11HbIe T0CO0Hs (pa3AaToOuHbIi MaTepuan)

HNudopmanmoHHO-KOMMYHHUKAIIMOHHEIE CPEICTBA

KommbioTep mpenogaBarens UMeeT JOCTYI K AIEKTPOHHO-OMOIMOTEYHOH cucTeMe
book.ru, IOpaiit, Bbrxon B rino0anbHyto ceTh IHTEpHET.

KOHTpOJILHBIe BOITPOCHI:

1.

N koD

YTo Ha3bIBAIOT JEKAPTOBOM MPAMOYTOJIBHOW CUCTEMOM KOOPAUHAT B
IIPOCTPAHCTBE?

KakoBbl KOOpAuHATHI CyMMBI (Pa3HOCTH) ABYX BEKTOPOB?

KakoBbI KOOpIMHATHI TPOU3BE/ICHUS BEKTOPA HA YHCIIO?

ChopmynupyiitTe Mpu3HaK KOJJTMHEAPHOCTH JIByX BEKTOPOB B KOOpJMHATAX ?
ChopmynupyiiTe mpu3HaK KOMIDIAHAPHOCTH TPEX BEKTOPOB B KOOpAWHATaX?
KakoBbI KOOpIMHATEI CyMMBI HECKOJIBKUX BEKTOPOB?

UeMy paBHO CKaJIsIpHOE MPOU3BEIICHUE ABYX BEKTOPOB, 33 IAHHBIX CBOMMH
KOOpAUHATamMu?

KakoBo ycimoBre nepneHauKyIsipHOCTH JIBYX BEKTOPOB B KOOpAUHATAX?
KaxoBa opmyna HaxoxaeHUS JJIMHBI BEKTOPA, 3aJaHHOTO CBOUMU
KOOpAUHATamMu?

10. KakoBa gopMyJia HaXOXKIEHHUSI KOCHHYCa yTria MKy BEKTOpaMH, 3aJaHHbIMU

CBOMMH KOOpAUHATaMu?

11.Yro Ha3wIBaIOT KOOpAMHATAMH TOYKK M B cucteme koopaunat OXyz?

12. (DopMyna paCCTOAHUA MEXKAY TOYKaMU B KOOpAWHATAX.

13. 3anuiuTe ypaBHEHUS MPSIMOA, TPOXOAIIEH Yepe3 ABE JaHHBIC TOUKH.

IIpakTnueckas padora Ne 9

«MHororpannuku. Tejia M moBepxHoCcTH BpaleHus. U3mepeHust B reoMmeTrpum»

Heab: nmpoBepuTh YMeHHsI U300pa3UTh OCHOBHBIE MHOTOIPDAaHHUKH M KpYIJble TENa;

BBIITOJTHUTB YCPTEIKH 110 YCIIOBUAM 3aaa4;

pelaTh MIAHUMETPUUECKHE U IPOCTEMIINE CTEPEOMETPUUECKUE 3a/1a4l HA HAXO0XKICHUE

TeOMETPUIECKUX BEJIMYUH (IUIHH, YTIIOB, IUIOIMAEH, 00hEMOB);
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BBIUHCIIATh OOBEMBI U riomajian HOBerHOCTeﬁ MMPOCTPAHCTBCHHBIX TCJI IIPU PCIICHUN

IMPAKTUYICCKUX 3aJa4, HCIIOJIB30BAaTh IIpu H606XOI[I/IMOCTI/I CIIpaBOYHUKHU nu

BBIYHUCIIUTCIIBHBIC YCTPOﬁCTBa

BaHaHne: PCUIUTD 3aaa49U COIJIaCHO CBOCMY BAPHUAHTY.

Ilopsiiok BBITIOJIHEHUSI 3aJaHUSI

1.
2.

OOyuaromiuecs: pa30MBarOTCA Ha JIBa BApUAHTAa,

Wm BbIIarOTCS 3aaHus TPaKTHYeCKoW paboThl Ne 9 M crpaBOYHBINH MaTepua
(mputosxkenust Ne 10, 11);

OOyuaromyecs: BBITIOJHSIOT 33JlaHAs B TETPAIsaX I NPAKTHYECKUX padoT B
KJICTKY.

PaGotel odopMIIsIIOTCS YepHHUIIAMU OJIHOTO I[BETAa aKKypaTHBIM H Pa300pUYUBHIM
TIOYEPKOM.

YcnoBust 3a1a4 AOHKHBI OBITH TIEPETIHCAHBI TTOTHOCTHIO

Pemenue conpoBok1aeTcss KpaTKUMU MOSICHEHUSIMH, ¢ YKa3aHUEM HCIIOTh3yEeMBIX
dbopmyi.

Bce prucyHKY B CXeMBI BBITTOJHSIOTCS KaPAHJAIIOM C TIOMOIIIBIO THHEHKH.

BapI/IaHTBI 3aJaHusd:

| BapuanT

4. OcHOBaHHE MPSMON TPEYyroJabHOW MNPU3MBI — MPSMOYTOJBHBIM TPEYTONBHUK C
karetamu 3 cMm 1 10 cMm. Beicota mpu3mel paBHa 8 cM. Haiiaure 00BEM PU3MBL.

5. Haiiaute 00béM TpaBUIBLHON YCEUEHHON TPEYTrONBHON MHPAMHUIIBI, CTOPOHBI
OCHOBAHUI KOTOPOW paBHBI 6 CM U 8 ¢M, a BbICOTA — 9 CM.

6. CropoHa OCHOBaHUSI MPABWIBHOW TPEyTOJbHOW MUPAMHIIBI paBHA 3 CM, a yroia
MEXTy OOKOBOW TpaHbl0 M OCHOBaHWMEM paBeH 45°. Haiinute miomanb MOJTHOU
MOBEPXHOCTU MUPAMHU/IBI.

7. unuHap U KOHyC UMEIOT olliee OCHOBaHME U OOIyI0 BbICOTY. Bolunciure o6bem
HUJUHIpPA, eclii 00beM KOHyca paBeH 18.

8. OObem koHyca paBeH 112. Uepe3 cepennHy BBICOTHI MapajuieIbHO OCHOBAaHUIO

KOHYyCa IPOBEJICHO CEYEHUE, KOTOPOE SIBISETCS OCHOBAaHMEM MEHBIIETO KOHYCa C
TOM ke BepimnHoi. Haiinure 00beM MEHBIIIETO KOHYCA.

6. CocraBbTe ypaBHeHHE cdepbl ¢ IeHTpoM B Touke A (6; —2; 7), mpoxoasiieit yepes

Touky B (8; —1; 5).

Il BapuanT

1. OcHoBaHMe IPSIMON YETHIPEXYTOJIBHON MPU3MbI — MMApaIEIOrpaMM CO CTOpoHaMH 4

cMm u 5V2 cM u yrnom 45° mexny Humu. Beicota nmpusMel paBHa 6 cM. Haiimure

00BEM IPU3MBI.

2. Haligute 00bEM NpaBUIbHOM YCEUEHHOW YETBHIPEXYTONBHOW MUPAMHbI, CTOPOHBI

OCHOBaHUU KOTOpOH paBHbI 4 cM U 7 ¢M, a BbIcoTa — 12 cM.

3. BricoTa ocHOBaHUS MpaBUIBLHOW TPEYTOJILHON MUPAMUJIBI paBHA 3 CM, a YTOJI MEXKIY

OOKOBOW TpaHbIO U OCHOBaHMEM MUpaMHbl paBeH 45°. HaliauTe miomnaaps MOJIHOU

IMMOBEPXHOCTH MHUPaMHUBI.
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4. llunuuap U KOHYC UMEIOT o0lee OCHOBaHME M OOIIYIO BBICOTY. Bbruncinure o0bem

WIMH]IpA, €CTTU 00BheM KOHYca paBeH 14.

5. O6bem konyca paBeH 120. Yepe3 cepenrHy BBICOTHI MapajyieIbHO OCHOBAHMIO

KOHYCa ITPOBCACHO CCUCHHUC, KOTOPOC ABJIACTCA OCHOBAHHECM MCHBIIICTI'O KOHYCA C TOH

ke BepiuHo#. Haiiqute 06beM MEHBIIIETO KOHYCA.

6. CocraBbTe ypaBHeHHE chepsl ¢ mieHTpoM B Touke C (—3; 1; 9), mpoxomsmieit gepes
touky D (1; 5; 8).
Ycii0BUS BBINOJTHEHUSI 32/1aHUSI:

1) 3amaHuE BBIMOJHSACTCS B y4eOHOM KaOMHETE MaTEMaTHKH;

2) 00y4aroMMCs MPEI0CTABIAETCS 3aaHNe MPAKTUYECKONH paboThl Ne9;

3) oOyuarolrecs BBIIOJHSIOT 3aIaHUs B TETPAASIX JUIsl IPAKTUYECKUX padoT;
4) Bpems, 0OTBOJIMMOE Ha padoty - 90 MuH;

5) MakcuMasbHBIN OalT 3a 3a7aHue - 5 0aJUIoB.

MaTepI/laJIbHO-TeXHI/I‘{eCKOC odecreueHue:

CrienHaIn3upoBaHHast MeOelTb (CTOJIBI, CTYJIbS 110 KOJIMYECTBY 00YYAIOIINXCS);

JIOCKA JUTSI HATTHCAHKSI MApKEPOM.

Texuudeckue cpeacTBa 00yUCHHUS:

aBTOMATH3MPOBaHHOE  pabodyee  MeCTO  HpernojaBaresisi,  000pYJIOBaHHOE
KOMITBIOTEPOM

Y4eOHO-HarIsIHbIC TOCOOUS (Pa3aaTOYHbI MaTepUAI)

NHdopMaIimoHHO-KOMMYHHKAITHOHHBIE CPEICTBA

KommbproTep mperogaBaresiss UMEET JAOCTYI K 3JIEKTPOHHO-OMOINOTEYHON CUCTEME
book.ru, FOpaiit, BeIxos B rmobansHy0 ceTh MIHTEpHET.

KoHTpoJibHbIEC BONIPOCHI:

1.

CdopmynupyiiTe onpeeneHne MHOTOIpaHHUKA, IEPEUNCIUTE OCHOBHBIE €r0
anemeHThl. [IpuBeaute 3-4 nprumMepa MHOTOIPaHHUKOB.

B ueMm cocTouT oTIMumMe BBITYKJIOTO MHOIOTPAaHHUKA OT HEBBITYKJIOro? OTBET
MPOUJUTIOCTPUPYHITE.

ChopmynupyiiTe onpeeneHue Npu3Mbl, NEPEUNUCIUTE OCHOBHBIE €€ HJIEMEHTHI.
BrinosiHuTe 4epTeK.

B 4yem cocTout oTimumne npsMon Npu3Msl OT HAKJIIOHHOM. BhINOIIHUTE YepTex
MPSIMOU Y HAKJIOHHOW TIPU3MBI.

Cdopmynupyiite mpocTpaHcTBeHHYI0 Teopemy [Iudaropa u npommtoctpupyite
ee.

3anumurTe U3BECTHbIE BaM (OPMYIIbl HAXOXKACHUS IUTOIIAAeH NpIMON U
HAKJIOHHOH TIPU3M.

CdhopmynupyiiTe onpeenenne MupaMuIbl, EPEUUCINTE OCHOBHBIE €€ DIIEMEHTHI.
BeInonHuTE YepTek, KaK BBIYMCIUTD IUIOAAb OJHON MOBEPXHOCTH M ILIOIIA/Ib
OOKOBOM MOBEPXHOCTH MUPAMU/IBI.

Kakas nupamuia Ha3pIBaeTCsl IPAaBUIbHON? BBINOIHUTE YepTeX MpaBUIbHON
YETBIPEXYTOJIBHON TUPaMULL.
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9. CdopmynupyiiTe onpejesieHne yCeueHHOM MMpaMu/Ibl, IEPEUNCIUTE OCHOBHBIE €€
AJIEMEHTHI. BBIMONTHUTE YepTeK.

10.TlepeuriciiuTe OCHOBHBIC AIEMEHTHI CHMMETPHUH. BBITIOIHUTE COOTBETCTBYIOIITHE
YEPTEKHU.

11.Onpenenenue nuunnHapa. Yeprex (cuenaTs 4epTex ¢ OYKBEHHBIMU
ob6o3nauenusiMu) [1o yeprexxy mokaszath U Ha3BaTh OCHOBHBIE 3JIEMEHTHI
AJTUHIPA

12.Kak nmony4uuts muauHAp Bpamenuem? CraenaTts yepTex. Ha3BaTh u mokasarthb
CEUYEHUS LUIMHPA MIOCKOCTSIMHU.

13.Yemy paBHa IUIOMIAIb ITOJTHON OBEpXHOCTH IMIHHApa? YeMy paBHA TIIOIAIb

OOKOBOI MOBEPXHOCTU IUIHH IpA?

14.Onpenenenne koHyca. UepTexk (caenaTh 4epTeK ¢ OYKBEHHBIMH 0003HAUYCHUSIMH ).
[To gepTexxy mokas3aTh U Ha3BaTh OCHOBHBIE 3JIEMEHTHI KOHYCa

15. Kak momyuuts koHyc BpamenueM? Crenats ueptex. Ha3BaTh u mokaszaTh
CeUeHHUe KOHYCa Pa3HBIMU TUIOCKOCTSIMU

16. Kak MOXHO MOTy4YHTh yceueHHBIH KOHyCc? UTO Ha3pIBaeTCs OCHOBAaHHEM
yCEUEeHHOTO KoHyca? UTo Ha3bIBAaETCs BHICOTOM YCEUEeHHOTO KOHyca?

17.Yemy paBHa IJI0111a]1b TOJTHOM MOBEPXHOCTH KOHYyca? YUeMy paBHa ILJIOIIAIb
OO0KOBOI OBEPXHOCTU KOHYyCa?

18.Onpenenenue mapa, chepsl. UepTex (caenaTh 4epTexk ¢ OyKBEHHBIMU
ob6o3HaueHussMm) [1o yeprexy mokasaTh ¥ Ha3BaTh OCHOBHBIC DJIEMEHTHI IIapa

19.Korpna B ceuenuu chepsl MIOCKOCTHIO MOTYUYAETCSI OKPYKHOCTDH?

20.Korna cdepa u mI0cKoCTh UIMEIOT TOJIBKO OAHY OOIIyI0 TOUKy? A KOTJa HE
AMEIOT OOIIHNX TOUEK?

21.Yemy paBHa miomaab cepsl paguyca R ?

22.YpaBHeHue chepsl B IPSIMOYTOJILHON CHCTEME KOOPIUHAT

IIpakTHyeckasi padora Ne 10
«JIeMeHTbl KOMOMHATOPUKH, TEOPUH BEPOATHOCTE U MaTeMaTH4eCKO
CTATHCTHKW.

Lenb: mpoBepuTh yMEHHSl pEIIaTh MPOCTEHINNE KOMOWHATOPHBIE 3a/ladyd METOJIOM

nepedopa, a TaKKe C UCTIOIH30BAaHUEM MU3BECTHBIX (POpPMYIT;

BBIYMCIIATH B MPOCTEHUIINX CIIy4asiX BEPOSTHOCTU COOBITUN HAa OCHOBE IOJCYETa YHCIia

HCXO/0B;

AHAJIM3UPOBATh PCAJIBHBIC YHCJIIOBBIC JAaHHBIC, TMPCACTABJIATHL HMX B BHUAC AHWATPAMM,

rpauKoB.
3agaHue: pelmIUTh 3a/1a4M COIVIACHO CBOEMY BAPUAHTY.

HOpHI{OK BbIINIOJTHCHUSA 3aJaHUA

1. OO6yuarommecs: pa30MBarOTCS Ha JIBa BApUAHTA,
2. VIm BbImatoTcs 3agaHus mpakTudeckoil padotel Ne 10 u cmpaBOYHBIN MaTepHan
(mpunoxenue Ne 7);
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3. OOyuaromyecst BBINOJHAIOT 33JaHUS B TETpaisaX JUIsl MPAKTHUYECKUX padoT B
KJIETKY.

4. PaboTbl 0QOpMIISIIOTCS YEpHUIIAMHU OJHOTO I[BETAa aKKypaTHbIM U Pa30opUYUBBIM
HOYEPKOM.

5. YcnoBus 3a1a4 JOKHBI OBITh IEPENUCAHBI IIOJTHOCTHIO

6. Pemenne compoBoXXIaeTCsl KPATKUMHE TOSICHEHUSIME, C YKa3aHHEM HCIIOJIb3YEMBIX
dbopmyi.

7. Bce puCyHKH U CX€MBbI BBIIOIHIIOTCS KapaHAALIOM C IIOMOIIBIO JIMHEHKH.

BapuanTbl 3a1aHUS:
| BapuaHT:

1) CkoJpKO MOXHO COCTaBUTh TPEX3HAUHBIX 4rceld u3 mudp 4, 9, 7, ecnu: a) nudpsi B
YHclie He MOBTOPSIIOTCS; 0) HU(PBI MOTYT TOBTOPSTHCS.

2) IIpennpusTie MOXKET MPEAOCTABUTH PAOOTY IO OHOM CHEIUATBHOCTH 4 JKEHIIMHAMH,
10 Ipyroi - 6 My>K4nMHaM, 10 TpeThell - 3 pabOTHUKAM HE3aBUCHUMO OT I0JIa.
CKOJTBKUMHU CITIOCOOAMU MOKHO 3aIIOJIHUTh BaKaHTHBIE MECTa, €clii uMerorces 14
MPETECHICHTOB: 6 KEHIUH U 8 MYKUHUH?

3) Cpenu 170 neraneil, HM3rOTOBJICHHBIX Ha CTaHKE, OKa3aJloch &8 jeTaied, He
OTBEUAIOIIUX CTaHAapTy. HaiimuTe BeposSTHOCTH BbIOOpa JAeTaiu, He OTBEYarolei
CTaHAAPTY.

4) Ha 10 kaproukax Hamucansl 1ubper 0, 1, 2, 3, 4, 5, 6, 7, 8, 9. J/IBe U3 HUX
BBIHUMAIOTCSL HAyTaJl W YKJIaJbIBAIOTCA B IMOPSAKE MOSBIEHUSA, 3aT€M YHUTAETCA
NoJIly4eHHOe uncio. Haliqute BeposSTHOCTh TOTO, UTO YKCIO Oy/I€T HEYETHBIM.

5) Haiitu cpemHIo OICHKY y4allerocs o MaTeMaThKe, €ClIM 32 UCTCKIIMKA MEePHO OH
nonyuni: 3,4,4,5,3,2,4,3.

6) Ha ypoke ¢u3kyabTypsl 14 yyammxcs NpbIrald B BBICOTY, a IMpernojaaBareib
3anuchIBal UX pe3yapTathl. [lomyuniics Takoi psg aanHbx (B cm): 125, 110, 130, 125,
120, 130, 140, 125, 110, 130, 120, 125, 120, 125. Halitu meauany, pazMax U MOAY
U3MEpEHUSI.

7) IlpuBoasTCs NaHHBIC O paclpeaeiIcHUN 25 pabOTHUKOB OJHOTO W3 MPEATNPUATHHA 110
tapudHbIM paspsinam: 4; 2; 4, 6; 5;6;4;1; 3;1;2;5;2;6; 3; 1, 2;3;4,5; 4,6, 2; 3;
4. TlocTpouTh AUCKPETHBIA BAPUAIMOHHBIA P U U300pa3uTh €ro rpa@uuecku B
BU/IE MIOJIUTOHA pacTIpeiesIeHus.

Il BapuanT:

1) Cx0JIbKO MOYXHO COCTaBUTh YEThIPEX3HAYHBIX yncen u3 udp 1, 5, 8, 3, ecnu:

a) LUQPbI B UKUCTIE HE MIOBTOPSIIOTCS; 0) HU(PBI MOTYT MOBTOPSATHCS.

2) I'pymy u3 20 cTyIeHTOB HY>KHO pa3/IeuTh Ha 3 OpUrajbl, pudeM B IEPBYIO Opuray
JIOJIKHBI BXOJIUTh 3 4eJI0BEKa, BO BTOPYI0 — 5 U B TpeThto — 12. CKOJIBKUMU
crocob6amu 3TO MOYKHO CJlIeaTh.

3) [lycte mmeercst 80 neraneid, cpenu kKoTtopelx 60 mcnpaBHBIX, a 20 OpakOBaHHBIX.
HaiiTu BeposSTHOCTB TOTO, UTO B3sITasi HAyTra JeTallb OKaXXEeTCs UCIIPABHOM.
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4) B ypue 4 Genbix u 7 0enbix mapos. M3 ypHbl B3suin 2 mapa. KakoBa BeposTHOCTb, 4TO
00a mapa 6enbie?

5) Haiitu cpeaHIo OICHKY y4allerocs o MaTeMaTHKe, €CIIM 3a UCTCKIIMKA MEePHO OH
nonyuni: 3,2,4,4,3,4,3,4,4,4,5.

6) Ha ypoke Gpu3kyabTypbl 16 yyaimuxcs mpsiraid B JJIMHY, a IPENoIaBaTe/b 3alluChIBaI
ux pesynbprathl. [lomyunscsa Takoi psa gansbeix (B cM): 185, 190, 210, 220, 205, 190,
180, 215, 195, 200, 180, 190, 185, 170, 220, 195. Haiitu Menuany, pasMax U MOIY
U3MEPECHHUSL.

7) U3mepenuss  HampspDKCHHsST — JJIKTpoceTd (B BOJBTAX)  Jald  CICAYIONIUC
pesynbratel: 210, 198, 215, 212 194 213 199 191, 205, 211, 189, 206, 204, 205, 201,
194, 190, 200, 202, 196, 200, 216, 214, 200, 196, 210, 206, 200, 215, 204. ITocTpouTs
TUCTOrPaMMYy OTHOCHUTENIBHBIX YAaCTOT BEIOOPKU U THCTOIPAMMY YacTOT BBIOOPKH.

Ycii0BUS BBINOJIHEHUS 32/1aHUSL:

1) 3amaHue BBIMOJHSACTCS B Y4eOHOM KaOMHETE MaTEMaTHKH;
2) oOydarouuMcst PeI0CTaBIIACTCS 3aJaHne pakTudeckoi paboter NelO;
3) oOyuaroIuecs BBIOJHSIOT 3aIaHus B TETPAASIX ISl IPAKTUUYECKUX padoT;
4) Bpems1, oTBOgUMOE Ha paboTy - 90 MuH;
5) MakcuMaJbHBIN OalT 3a 3a7aHue - 5 0aJUIoB.
MarepuajbHoO-TeXHHYECKOE o0ecneyeHue:
CHeIMaIM3UPOBaHHAs MeOEb (CTOJIBI, CTYJIbS 0 KOJIMYECTBY O0yUaIOIINXCs);
JTOCKa JIJIsl HAaITUCaHUsI MapKepOM.
TexHu4eckue cpeacTBa 00yUeHHUS:
aBTOMATH3UPOBAHHOE  pabouee  MECTO  MpernojaBareis,  000pYyIOBaHHOE
KOMITBIOTEPOM
VY4eOHo-Hars,AHbIe TOCOOMS (pa3laTOUHbII MaTepua)
HNudopmanimoHHO-KOMMYHUKAITMOHHBIE CPEJICTBA
KommbroTep mpenomaBaTessi UMEET JOCTYI K DJIEKTPOHHO-OMOJIMOTEUHON CHUCTEME
book.ru, FOpaiit, Bbrxos B rino0anbHyto ceTh IHTepHeT.

KoHTpoJibHbIEC BONIPOCHI:

1. Yrto uzyuaetr komObuHATOpUKA?
2. Cdopmynupyiite nmpaBuia CyMMbI U IIPOU3BEICHUS.
k
3. Bammmure GOPMYIIBI IS YHCIIA PA3ITUYHBIX PAa3MELICHUI “ 7 | IePECTAHOBOK L

k
YHUCI0 COUCTAaHUM C” U3 N DJIEMEHTOB 110 K.

4. Yto noHMMaeTcs Mo 3JIEMEHTapPHBIM COOBITHEM?

5. JaiiTe onpeneneHus JOCTOBEPHBIX, HEBO3ZMOXHBIX U CITy4allHBIX COOBITHI;
AIIEMEHTAPHOTO MCXO0/1a; COOBITUI HECOBMECTHBIX, PABHOBO3MOXKHBIX,
3aBUCUMBIX, HE3aBUCUMBIX.

6. BBenute nmoHsATHE BEPOATHOCTU COOBITHUS.

~

ChopmynupyiiTe onpeaesieHre KIacCHIeCKON BEpOSTHOCTH.
8. Kakumu mpocteimmmu CBONCTBaMH 001a1aeT BEPOSITHOCTh?



3. Kpurepuu oueHku
IIpakTn4yeckas padora Ne 1
MakcumanabHOEe KOJMYeCTBO 0ayioB 3a BhIMOHEHHUE 3afaHus «[Ipaktuueckas padbora» —
5 GasioB.
OrneHnBaHue BBHIMOJTHEHUS MPAKTUYECKOTO 3aJaHUSI OCYIIECTBISETCS B COOTBETCTBUU CO
CIEQYIOIIEH METOAUKOM.
MeTtoauka: B COOTBETCTBHH C KaXXIbIM KPUTEPUEM Oalljibl HAUUCISIOTCS, €CITU CTYJIEHT
Jlajl MPaBWIbHBIA OTBET, WM COBEPIIMWI BEpHOE JeiicTBUE. B mpoTuBHOM ciydae OGaiibl
He HauuchsatoTcs. OleHKa 3a BBIIOJHEHHOE 3aJjaHue (3a/1auy) CKIAJbIBACTCS U3 CYyMMBI
HAYKCIIEHHBIX OaJIJIOB.

BaJuibl 3a kpuTepun
Kpurtepun onieHKH K NPaKTHYECKOMY 3aJaHUI0
OLICHKH
1 2 3
3aganns MakcuMaJbLHBIH 02711 —
5 6asu10B
1 3aganmne 1 1
XoJ pemieHus BEpHBIHA, NPUBEICHO BEPHOE OOOCHOBAHHOE 1
pelieHue, NoJy4YeH BEpHbIA OTBET
Xon pemieHuss BEpPHBIM, HO JIOMYyIIeHa OJHA ONIMOKa 08
BBIYMCIIMTENILHOTO XapaKTepa, ’
Pemenne  HawaTo  JIOTMYECKM  BEpPHO,  JIOMYIIEHA
BBIUMCIIUTENbHAS OMIMOKA; WIM peUIeHHe He JOBEIEHO /0 0,5
KOHIIA4, OTBET OTCYTCTBYET
HeBepHoe pelieHne, HEBEpHBbI OTBET WM OTCYTCTBHUE 0
perieHus
2 3aganue 2 1
Xon pemieHusi BEpHBIN, MPHUBEACHO BEpHOE OOOCHOBaHHOE 1
pelieHue, MoJy4YeH BEpHBIN OTBET
Xonm peuieHUs BEpHBIM, HO JOMyIIeHAa OJHa OIKOKa 08
BBIYHCIUTEIILHOTO XapaKTepa, ’
Pemlenne  HayaToO  JIOTMYECKM  BEpPHO,  JOMYIIEHA
BBIYMCIIUTENIbHAS OIMMOKA; WM pelieHne HE JTOBEACHO 0 0,5
KOHIIA, OTBET OTCYTCTBYET
HeBepHoe pemenue, HEBEpPHBIM OTBET WM OTCYTCTBHUE 0
peuieHus
3 [Bananme 3 1
Xox pelieHUs] BEpHBIN, MPUBEACHO BEpHOE OOOCHOBAHHOE 1
pereHue, MoJy4YeH BEpHBINH OTBET
Xona peuieHUs BEpHBIM, HO JOMyIlIeHa OJHa OInOKa 08
BBIYMCIIMTENILHOTO XapaKTepa, ’
Pemenne  HayaTo  JIOTMYECKM  BEpPHO,  JIOMYIICHA
BBIUHCTUTENbHAS OMMOKA; WIM pelIeHHe He JOBEIEHO 0 0,5
KOHIIA, OTBET OTCYTCTBYET
HeBepHoe peleHne, HEBEpHBIM OTBET WM OTCYTCTBHUE 0
pereHus
4 Bananue 4
Xon peuieHHs] BEpHbIM, MPHUBEIEHO BEPHOE OOOCHOBAHHOE 1
pelieHue, NoJy4YeH BEpHbIA OTBET
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Xox pelmieHUss BEpPHBIM, HO JOMYyIIEHAa OJHA OIIHUOKa 08
BBIYMCIIMTEIBHOIO XapaKTepa, ’
Pemlenne  HayaToO  JIOTMYECKM  BEPHO,  JIONYIIEHA
BBIUMCIIUTENbHAS OMIMOKA; WIM pelIeHHe He JOBEIEHO /10 0,5
KOHIIA, OTBET OTCYTCTBYET
HeBepHoe pelieHne, HEBEpHBI OTBET WM OTCYTCTBUE 0
peuieHus
5 Banpauwme 5
Xox pemieHus: BEPHBIN, MPUBEACHO BEPHOE 0OOCHOBAHHOE 1
€LICHUE, M0JYYEH BEPHBII OTBET
X0/ pemieHus: BEpHBIN, HO JIOMYIIEHa O/IHa OIHOKa 0,8
BBIYHMCIIUTEIBHOIO XapaKTepa,
Pelnenne HayaTO JJOrMYECKH BEPHO, JAOIYyIIEHA 0,5
BBIYUCITUTENbHAS OMNOKA; UM PEeIICHHE HE IOBEJICHO 10
KOHIIa, OTBET OTCYTCTBYET
HesepHoe pelieHne, HEBEPHBIM OTBET UM OTCYTCTBHE 0
CLICHUS
HUTOI'O: 5

IIpakTuyeckasi padora Ne 2

MakcumanabHOE KOJMYeCTBO 0ajioB 3a BhITIOTHEHHUE 3afaHus «[Ipaktudeckas pabora» —
5 GasioB.

OrneHnBaHue BBIMOJTHEHUS MPAKTUYECKOTO 3aJaHUSI OCYIIECTBISETCS B COOTBETCTBUU CO
CIEQYIOIIEH METOAUKOM.

Mertonrka: B COOTBETCTBUH C KaXKIbIM KPUTEpUEM Oailibl HAUUCISIOTCS, €CITU CTYJIEHT
JlaJ TIPaBWIIBHBIA OTBET, WM COBEPIIMI BEpHOE JAeiicTBre. B nmpoTuBHOM ciyuae Oaibl
He HauuchsatoTcs. OleHKa 3a BBIMIOJIHEHHOE 3a7aHue (3a/1auy) CKIAJbIBAETCS U3 CyMMBI
HAYUCJICHHBIX 0aJlJIOB.

baJuiel 3a kpuTepun
Kpurtepun onieHKH K NPaKTHYECKOMY 3aIaHUIO
OlIEHKH
1 2 3
3aganns MakcnMaJdbHBIH 021 —
5 6ay10B
1 3ananmue 1 1
Xon peuieHus] BEpHbIM, MPHUBEIEHO BEPHOE OOOCHOBAHHOE 1
pelieHue, NoJy4YeH BEpHbINA OTBET
Xox pemieHuss BEpPHBIM, HO JOMyIIeHAa OJHAa OIKUOKa 08
BBIYHCIUTEIILHOTO XapaKTepa, ’
Pemlenne  HayaToO  JIOTMYECKH  BEpPHO,  JOMYIEHA
BBIYMCIIMTENIbHAST OMMOKa; WM pelieHrne He JTOBEACHO 0 0,5
KOHIIA, OTBET OTCYTCTBYET
HeBepHoe pemieHne, HEBEpHBIM OTBET WM OTCYTCTBHUE 0
peuieHus
2 3aganue 2 1
Xox pelieHUs] BEpHBINA, MPUBEACHO BepHOE OOOCHOBAHHOE 1
PEIICHUE, MMOJIYUYCH BEPHBIM OTBET
Xox pelieHuss BEpPHBIM, HO JOMYyIIeHAa OJHAa OIKUOKa 08
BBIYHCIIUTEIILHOTO XapaKTepa, ’
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Pemenne  HayaTo  JIOTMYECKH  BEPHO,  JOMYIICHA
BBIYMCIIMTENIbHAS OIMMOKA; WM pelieHne HE JTOBEACHO M0 0,5
KOHIIA, OTBET OTCYTCTBYET
HeBepHoe pemienue, HEBEpHbI OTBET WU OTCYTCTBUE 0
pelieHus

3  Baganue 3 1
Xon pemieHus] BEpHBIH, MPHUBEICHO BEpHOE O0OOCHOBAHHOE 1
pelieHre, MoJayyeH BepHBI OTBET
Xox pemieHUss BEpPHBIM, HO JOMYyIIeHAa OJHA OIIHUOKa 08
BBIUHCIIMTENILHOTO XapakTepa, ’
Pemenne  HayaTo  JIOTMYECKH  BEPHO,  JOIYIICHA
BBIUMCIIUTENbHAS OMIMOKA; WIM pelIeHHe He JOBEIEHO /10 0,5
KOHIIA, OTBET OTCYTCTBYET
HesepHoe pelieHre, HEBEpHBIH OTBET WU OTCYTCTBUE 0
pelieHus

4  Bananwue 4
Xon penieHusi BEpHBIN, MPHUBEICHO BEPHOE OOOCHOBaHHOE 1
pelIeHUe, TIOTYYSH BEPHBIH OTBET
Xon peuieHUs BEpHBIM, HO JOMYyIlIeHAa OJHa OIuOKa 08
BBIYHCIUTEIILHOTO XapaKTepa, ’
Pemenne  Hayato  JOTMYECKH  BEpPHO,  JOIYIIECHA
BBIYHCIIUTENIbHAS OMMOKA;, WM pPEHICHHE HE JOBEICHO JIO 0,5
KOHIIA, OTBET OTCYTCTBYET
HeBepHoe pemieHre, HEBEpPHBIH OTBET WU OTCYTCTBHC 0
pelieHus

S5 [Bapnaume S
Xox pelieHus: BEpHBbIi, MPUBEICHO BEPHOE 0OOCHOBAHHOE 1
elIeHHE, TIOJTyUYeH BEPHBI OTBET
X0/ pemeHust BEpHBIN, HO JIOIyIIIEHA O/IHA OIIHOKa 0,8
BBIUMCIUTEILHOTO XapaKTepa,
Permenre HaYaTo JIOTHYECKH BEPHO, JIOMYIIEHA 0,5
BBIUMCIUTENbHAS OINOKA; I PEIIEHUE HE JOBEIEHO JI0
KOHI[A, OTBET OTCYTCTBYET
HesepHoe pelieHne, HeBEpHBIN OTBET UM OTCYTCTBUE 0
CIICHHUS

HUTOI'O: 5

IIpakTuyeckas padora Ne 3

MakcumanbHOE KOJTMYECTBO 0aioB 3a BhIToJIHEHUE 3aaanust «lIpakTudeckas paboTay —
5 GasioB.

OueHMBaHUE BBINOJIHEHUS MPAKTUYECKOTO 3aaHUSI OCYIIECTBISECTCS B COOTBETCTBUH CO
CIEQYIOLIEH METOAUKOM.

Meroauka: B COOTBETCTBUM C KaXJAbIM KPUTEPUEM Oaslibl HAUUCISIOTCS, €CIU CTYIEHT
JlaJ TIPaBWIIBHBIA OTBET, WM COBEPIIMI BEPHOE JAeiicTBHe. B mpoTuBHOM ciyuae Oauibl
He HauuchsatoTcsa. OleHKa 3a BBITIOJIHEHHOE 3a7jaHue (3a/1auy) CKIAJbIBAETCS U3 CyMMBI
HAYUCJICHHBIX 0aJJIOB.

baJuiel 3a kpuTepun

Kpurepun oeHKHN K MPAKTHYECKOMY 3aJaHHUIO
purep 1 P y3al OLICHKH

1 2 3
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3aganusa

MaxkcuMaJdbHBIH 0211 —

BBIYHMCIINTCIIbHAs OIHI/I6K3; WA pEIICHUEC HE JOBCACHO O10
KOHIId, OTBCT OTCYTCTBYCT

S 6asu10B

3aganmne 1 1
Xon pemieHus] BEpHBIH, MPHUBEICHO BEPHOE O00OCHOBAHHOE 1
pellIeHne, OJTY4YEH BEPHBIM OTBET
Xox pemieHUsT BEpPHBIM, HO JOIMYyIIEHAa OJHA OIIHUOKa 08
BBIYHCIIUTEIBHOIO XapaKTepa, ’
Pemenne  HayaTo  JIOTMYECKM  BEpHO,  JOIyIlEHA
BBIUMCIIUTENIbHAS OLIMOKA; WM PELIeHHe He JOBEACHO 10 0,5
KOHIIA, OTBET OTCYTCTBYET
HeBepHoe penieHue, HEBEpHbI OTBET WM OTCYTCTBHE 0
peleHus
3aganmue 2 1
XoJl peleHus BepHbIH, NPUBEICHO BEPHOE OOOCHOBAHHOE 1
pelleHue, NOJIy4YeH BEPHBIM OTBET
XoJ pelieHHs BEpHbIM, HO JoOIylleHa OJHa ouHOKa 08
BBIYHCIUTEIILHOTO XapaKTepa, ’
Pemenne  Hayato  JIOrMYECKM  BEPHO,  JOIIylIECHA
BBIUMCIIUTENbHAs OMIMOKA; WIM pEUIeHHE HE JOBEIEHO J10 0,5
KOHIIA, OTBET OTCYTCTBYET
HeBepHoe pemieHue, HEBEpHbI OTBET WM OTCYTCTBHE 0
peleHus

Baganue 3 1
XoJ pemieHus BEpHBIHA, NPUBEICHO BEPHOE OOOCHOBAHHOE 1
pelIeHne, OJTYYEH BEPHBIM OTBET
Xon pemieHuss BEpPHBIM, HO JIOMYyIIeHa OJHA OIIMOKa 08
BBIUHCIIMTEIBHOTO XapaKkTepa, ’
Pemenne  HayaTo  JIOTMYECKM  BEpHO,  JOIYIEHA
BBIUMCIIUTENbHAs OLIMOKA; WM PELIeHHEe He JOBEACHO 10 0,5
KOHIIA, OTBET OTCYTCTBYET
HesepHoe penieHue, HEBEpHBI OTBET WM OTCYTCTBHE 0
pelieHus

Bamanue 4
Xon peuieHHs] BEpHBIM, MPHUBEIECHO BEPHOE OOOCHOBAHHOE 1
pelIeHne, OTYYEH BEPHBIM OTBET
Xoa pemieHuss BEpHBIM, HO JIOMYyIIeHa OJHAa OIINOKa 08
BBIUHCIIMTEIBHOTO XapaKkTepa, ’
Pemenne  Hayato  JIOrMYECKM  BEpPHO,  JOIYyIIECHA
BBIUMCIIUTENbHAs OMIMOKA; WM pEUIeHHe HE JOBEIEHO /10 0,5
KOHIIA, OTBET OTCYTCTBYET
HeBepHoe pemienue, HEBEpHBIH OTBET WM OTCYTCTBHE 0
peleHus

Bananue 5

X o[ perieHus: BepHBIH, IPUBEIEHO BEpHOE 000CHOBAaHHOE 1
€LICHHUE, M0JYYEH BEPHBIN OTBET

X0/ perieHus BepHBIN, HO JIOMYIIEHa O/1HA OLIHOKa 0,8

BBIUMCIUTEILHOTO XapaKTepa,

Pemenne Ha4aTo JIOTMUECKU BEPHO, TOMYIIEHA 0,5
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HesepHoe pelieHne, HEBEPHBIM OTBET UM OTCYTCTBHE 0
CIICHHUS

HUTOI'O: 5

IIpakTHyeckas padora Ne 4

MaxkcumalibHOe KOJIM4ecTBO OalioB 3a BhlNoIHEeHUE 3aaaHus «lIpaktuyeckas pabora» — 5
OamioB. OneHMBaHME BBIOJHEHUS MPAKTHUYECKOTOo 3aJaHHs OCYILECTBISIETCS B
COOTBETCTBUH CO CIEAYIOIIEH METOIUKOM.

MeTtoauka: B COOTBETCTBUU C KaKIbIM KPUTEPHEM Oalliibl HAUUCISIFOTCS, €CJIU CTYIEHT
JlaJl IPaBUJIbHBIN OTBET, WIM COBEPLIMI BepHOE JeiicTBue. B mpoTuBHOM ciyuyae Oanisl
He HauucisroTea. OneHKa 3a BBIIOJIHEHHOE 3a/laHue (3a4ady) CKIAAbIBACTCA U3 CyMMBI
HAUYMCJIEHHBIX 0aJlIOB.

BaJuiel 3a kpuTepun
Kpurtepun onieHKH K NPaKTHYECKOMY 3aJaHUI0
OLICHKH
1 2 3
3aganns MakcuMaJbLHBIH 02711 —
5 6asu10B

1 3aganmne 1 1
XoJ pemieHus BepHBIH, NPUBEICHO BEPHOE O0OOCHOBAHHOE 1
pelieHue, NoJy4YeH BEpHbIA OTBET
Xon pemieHusi BEpHBIM, HO JIOMYyIIeHa OJHA OIIMOKa 08
BBIYMCIIMTEJIBHOTO XapaKTepa, ’
Pemlenne  HayaTO  JIOTMYECKM  BEpPHO,  JOMYIEHA
BBIUMCIIUTENbHAs OMIMOKA; WIM pEUIeHHE HE JOBEIEHO J10 0,5
KOHIIA, OTBET OTCYTCTBYET
HeBepHoe pemieHure, HEBEpHbI OTBET WM OTCYTCTBHE 0
peleHus

2 3ananue 2 1
XoJ peleHHs BepHbIH, NPUBEICHO BEPHOE OOOCHOBAHHOE 1
pelieHne, NoJIy4YeH BEpHBIM OTBET
XoJ pemieHHs BEpHbIM, HO JOIylleHa OJHa oOuIMOKa 08
BBIYHCIUTEIILHOTO XapaKTepa, ’
Pemenne  HayaTo  JIOrMYECKM  BEPHO,  JOIYyIIECHA
BBIUMCIIUTENbHAs OMIMOKA; WIM pEeUIeHHe HE JOBEIEHO 10 0,5
KOHIIA, OTBET OTCYTCTBYET
HeBepHoe pemieHune, HEBEpHbIH OTBET WM OTCYTCTBHE 0
peleHus

3  Bananme 3 1
Xon penieHus] BEpHbIN, MPHUBEIECHO BEPHOE OOOCHOBAaHHOE 1
pelIeHne, NOTY4YEH BEPHBIM OTBET
Xona peuieHUs BEpHBIM, HO JOMyIleHa OJHa OInOKa 08
BBIUHCIIMTEIBHOIO XapaKkTepa, ’
Pemenne  Hayato  JOrMYECKH  BEpPHO,  JOMYIIEHA
BBIUUCIIUTENbHAS OIIMOKA; MM PELIeHHEe He JOBEACHO 0 0,5
KOHIIA, OTBET OTCYTCTBYET
HesepHoe pemieHne, HEBEpHBI OTBET WM OTCYTCTBHE 0
pelieHus

4 Bananue 4
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Xon pemieHus] BEpHBIH, MPHUBEICHO BEpHOE O0OOCHOBAHHOE 1
pelIeHue, NOJy4YeH BEPHbBIA OTBET
Xox pemieHUss BEpPHBIM, HO JOMYyIIeHAa OJHA OIIHUOKa 08
BBIYMCIIMTEJIBHOIO XapaKTepa, ’
Pemienne  Hauatro  JOrMYECKHM ~ BEpPHO,  JOMYIIECHA
BBIUMCIIUTENbHAS OMIMOKA; WIM pelleHHe He JOBEIEHO /10 0,5
KOHII3, OTBET OTCYTCTBYET
HeBepHoe pelieHne, HEBEpHBIM OTBET WIM OTCYTCTBHUE 0
peLIeHus
5 Banpauwme 5

Xox pemieHus: BEpHbIN, MPUBEACHO BEPHOE 0OOCHOBAHHOE 1
€LICHUE, M0JYYEH BEPHBII OTBET

Xox perieHust BEpHBIi, HO JOIyIIEHa OJIHA OIIHOKa 0,8

BBIYMCIUTEIBHOIO XapaKTepa,

Pelenne HayaTo JOrMYECKHU BEPHO, JAOIMYyIIEHA 0,5

BBIYMCIIUTENbHAS OIIMOKA; WU PEIICHUE HE JOBEACHO JI0

KOHIIa, OTBET OTCYTCTBYET

HesepHoe pelieHne, HEBEPHBIM OTBET UM OTCYTCTBHE 0
CLICHUS

HUTOI'O: &)

IIpakTuyeckasi padora Ne S

MaxkcruManbHOE KOJIMUECTBO OailyioB 3a BbINoJHEHUE 3ananus «[IpakTuueckas pabora» —
5 OamnoB. OleHUBaHUE BBINOJHEHUS MPAKTHUYECKOTO 3aJaHUsl OCYLIECTBISETCS B
COOTBETCTBUH CO CIEAYIOIIEH METOIUKOMN.

MeTtoauka: B COOTBETCTBUH C KaXKJIbIM KpUTEpHEM Oalljibl HAUMCIISIOTCS, €CIU CTYICHT
Jlal TIPaBUJIBHBIN OTBET, WM COBEPIIMI BepHOE JeiicTBue. B mpoTuBHOM ciyuyae Oanibl
He HauMcisitoTes. OlleHKa 3a BBIIOJIHEHHOE 3aJlaHue (3a7ady) CKJIaJbIBae€TCs U3 CYMMBbI
HAYHCIIEHHBIX OAJIJIOB.

baJuiel 3a kpuTepun
Kpurtepun onieHKHN K NpaKTHYeCKOMY 3aJaHUI0
OLIeHKH
1 2 3
3aganns MakcnMaJdbHBIH 021 —
S 6a/10B
1 3aganmne 1 15
Xon penieHHs] BEpHbIM, MPUBEIEHO BEPHOE OOOCHOBAHHOE 15
peLIeHuE, MOJIy4YEH BEPHBIN OTBET ’
Xon pemieHUs BEpHbIM, HO JOIylleHa OJHa OuInOKa 1
BBIUHCIIMTENIBHOTO XapaKkTepa,
Pemenne  Hayaro  JIOTMYECKM  BEPHO,  JOIYyIIECHA
BBIUMCIIUTENbHAs OMIMOKA; WIM pelIeHHe He JOBEIEHO /10 0,5
KOHIIA, OTBET OTCYTCTBYET
HeBepHoe pemienue, HEBEpHBIH OTBET WM OTCYTCTBHE 0
peleHus
2 3ananue 2 15
Xon pemieHus] BEpHBIH, MPUBEICHO BEpHOE O0OOCHOBAHHOE 15
peluieHue, NOJy4YeH BEPHBIA OTBET '
XoJ pemieHUs BEpHbIM, HO JomylleHa ojHa ouinOka 1
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BBIYMCIIMTENILHOTO XapaKTepa,
Pemrenne  HayaTo  JIOTMYECKM  BEpHO,  JOMYIIEHA
BBIYHCIIUTENbHAS OMMOKA;, WM pPElICHHEe HE JOBEISHO JI0 0,5
KOHIIA, OTBET OTCYTCTBYET
HeBepHoe pelieHne, HEBEpHBbIM OTBET WM OTCYTCTBUE 0
peuieHus

3 Bananme 3 1
Xon peuieHusi BEpHbIH, MPHUBEICHO BEpHOE OOOCHOBaHHOE 1
pelieHue, NoJy4YeH BEpHbINH OTBET
Xona pelieHUs BEpHBIM, HO JOMyIllIeHa OJHa OInOKa 08
BBIYHCIIUTEILHOTO XapaKTepa, ’
Pemenne  HayaTo  JIOTMYECKM  BEpPHO,  JIOMYIIEHA
BBIUMCIIUTENbHAS OMIMOKA; WIM pelleHHe He JOBEIEHO /10 0,5
KOHIIA, OTBET OTCYTCTBYET
HeBepHoe pelieHne, HEBEpHBI OTBET WM OTCYTCTBHUE 0
perieHus

4  Bananme 4
XoJ pemieHus BepHBIHA, NPUBEICHO BEPHOE OOOCHOBAHHOE 1
pelieHue, NoJy4YeH BEpHbIA OTBET
Xon pemieHuss BEpPHBIM, HO JIOMYyIIeHa OJHAa OIIMOKa 08
BBIYMCIIMTEJIBHOTO XapaKTepa, ’
Pemenne  HayaTo  JIOTMYECKM  BEpPHO,  JIOMYIIEHA
BBIUMCIIUTENbHAS OMIMOKA; WIM pelIeHHe He JOBEIEHO /0 0,5
KOHIIA, OTBET OTCYTCTBYET
HeBepHoe pelieHne, HEBEpHBIM OTBET WIM OTCYTCTBHUE 0
perieHust

HUTOI'O: &)

IIpakTuyeckasi padora Ne 6

MakcumanbHOE KOJTMYECTBO 0assioB 3a BhITIoJIHEHUE 3aaanus «lIpakTuueckas paboTay —
5 ©OamnoB. OlleHMBaHWE BBHITIOJHEHUSI TMPAKTUYECKOTO 3a/JaHUsS OCYIIECTBISAECTCS B
COOTBETCTBUHM CO CIEAYIOIIEH METOAUMKON.MeTouKa: B COOTBETCTBUHU C KaKIbIM
KpUTEpHUEM Oallyibl HAYUCIISIFOTCS, €CITU CTYICHT Jall MPaBUIBHBIA OTBET, UM COBEPIIMI
BepHOe JelicTBue. B mpoTuBHOM ciyuae Oamnel He Hauuciasiorcs. OleHka 3a
BBHITIOJTHEHHOE 3a7iaHue (3a/1auy) CKJIaIbIBACTCS U3 CYMMbI HAUMCJICHHBIX OaJlJIOB.

baJuiel 3a kpuTepun
Kpurtepun onieHKH K NPaKTHYECKOMY 3aIaHUIO
OLIEHKH
1 2 3
3aganuda MakcnMaJbHBIN 021 —
5 das10B
1 3ananme 1 0,5
Xox pelieHUs] BEpHBINA, MPUBEIACHO BEpHOE OOOCHOBAHHOE 0,5
pelIeHue, NOJy4YeH BEPHBIA OTBET
Xox pelieHuss BEpHBIM, HO JOMyIIeHAa OJHAa OIHUOKa 0,3
BBIYMCIIMTEIILHOTO XapaKTepa,
Pemlenne  HayaTo  JIOTMYECKM  BEpPHO,  JOMYIEHA 0,2
BBIUMCIIUTENbHAs OMIMOKA; WIM pelIeHHe He JOBEIEHO 10
KOHIIA, OTBET OTCYTCTBYET
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HeBepHoe pelieHne, HEBEpHBIM OTBET WM OTCYTCTBUE

penIeHus
3aganmue 2 1
XoJ pemieHus BEpHBIH, NPUBEIECHO BepHOE OOOCHOBAaHHOE 1
peLICHUE, IOTYy4eH BEPHBI OTBET
Xoa pemeHWs BEpHBI, HO JOMyNIeHAa OJHA OIINOKa 08
BBIYHCIIUTEIILHOTO XapaKTepa, ’
Pemenne  HayaTto  JIOTMYECKHM  BEpPHO,  JOIMYIIEHA
BBIYHCIUTENbHAS OMMOKA;, WIM pPEHICHHEe HE JOBEIEHO JI0 0,5
KOHIIA, OTBET OTCYTCTBYET
HeBepHoe perienue, HEBEpHBIH OTBET WJIM OTCYTCTBHE 0
penIeHus

Bamanue 3 0,5
Xon pemieHus] BEpHBIH, MPUBEICHO BEpHOE 00OCHOBAHHOE 0,5
pelIeHue, NOTy4eH BEpPHBINA OTBET
XoI pemieHWs BEpHBIM, HO JOIylIeHa OJHAa OUIHOKa 0,3
BBIYHMCIIMTEIILHOTO XapaKkTepa,
Pemenwe  HavaTo  JIOTMYECKH  BEPHO,  JOIYIICHA 0,2
BBIYHMCIIUTENIFHAS OIIMOKA; WIM PElIeHHEe HE JTOBEACHO [0
KOHII4, OTBET OTCYTCTBYET
HeBepHoe pemieHne, HEBEpHBI OTBET WM OTCYTCTBHUE 0
pemeHHs

Bananue 4 1
XoJ pemieHus BepHBIH, NPUBEICHO BEPHOE OOOCHOBAHHOE 1
pelIeHUEe, NOTy4eH BEpPHBI OTBET
Xoa pemieHWs BEpHBI, HO JOMyIIeHAa OJHA OIIMOKa 08
BBIYHCIIUTEIILHOTO XapaKTepa, ’
Pemenne  HayaTto  JIOTMYECKHM  BEpPHO,  JOIMYIIEHA
BBIUUCIIUTENbHAS OIMOKA; WM PEUICHWe He JOBEACHO /0 0,5
KOHIIA, OTBET OTCYTCTBYET
HeBepHoe pemieHne, HEBEpHBIH OTBET WM OTCYTCTBHE 0
peneHus

Baganue 5 1

X o[ pelieHus: BEpHBIN, IPUBEIEHO BEpHOE 000CHOBAaHHOE 1
CLICHUE, M0JYyYEH BEPHBII OTBET

X0/ pelieHus BEpHBIN, HO JIOMYIIEHa O/1Ha OLIHOKa 0,8

BBIYUCIUTEIILHOTO XapaKkTepa,

Pemenne Ha4aTo JIOTHUECKH BEPHO, JIOIYIICHA 0,5

BBIYUCITUTENFHAS OINOKA; MITM PEIICHHE HE TIOBENIEHO 10

KOHIIA, OTBET OTCYTCTBYET

HeBepHoe pelieHue, HEBEPHBI OTBET WIIM OTCYTCTBHUE 0
CIICHHUS

Baganue 6 1

X0 pelieHus: BEpHbIH, IPUBEACHO BEpPHOE 0OOCHOBAHHOE 1
CILICHHE, MTOJTYYEH BEPHBIA OTBET

X0/ penreHust BEpHBIN, HO JIOIYIIIEHA O/THA OIIHOKa 0,8

BBIYHCIIUTEIILHOTO XapaKkTepa,

Penrenne Ha4aTo JOTMYECKH BEPHO, NOITyIICHA 0,5

BBIYHCIIUTENIFHAS OIIMOKA; WM PEIIeHHE He JOBEICHO JI0

KOHII4, OTBET OTCYTCTBYET

HeBepHoe pelieHue, HeBEpHBIH OTBET WJIM OTCYTCTBHUE 0
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CIICHU A

toro

IIpakTnyeckas padora Ne 7
MakcumanabHOE KOJMYECTBO 0ayioB 3a BhIMOIHEHHUE 3afaHus «[IpakTtuueckas padbora» —

COOTBETCTBUHU CO CJICAYIOIIEH METOIUKOM.

HAYUCIICHHBIX 0AJIIOB.

5 OamnoB. OIlleHUBAaHHWE BBIIOTHEHUSI MPAKTUYECKOTO 3a/laHUsl OCYIIECTBIISIETCS B

MeTtoauka: B COOTBETCTBHM C KaXKIbIM KPUTEPUEM Oalljibl HAUUCISIOTCS, €CIU CTYJIEHT
JlaJl MIpaBUJIbHBIA OTBET, WM COBEPIIMI BEpHOE AeiicTBUe. B nmpoTuBHOM ciyuae Oasuibl
He HauucisaoTea. OneHKa 3a BBIIIOJIHEHHOE 3a/laHue (3aady) CKIaJbIBaeTCs U3 CyMMBI

Kpurtepnu oneHKH K NIPaKTHYECKOMY 32JaHUI0

banabl 3a kpurepun

OLIEHKH
2 3
3ananus MakcuMaJbHBINH 0211 —
5 6an0B

3aganmue 1 1
Xoj pelieHus BEpHBIN, MPUBEIECHO BEpHOE OOOCHOBAHHOE 1
pelIeHre, TTOTYYeH BEPHBIH OTBET
Xon peuieHUs BEpHBIM, HO JOMYyIlIeHAa OJHa OImuOKa 08
BBIYHCIIUTEIILHOTO XapaKTepa, ’
Pemenwe  HavaTo  JIOTMYECKH  BEPHO,  JOIyIICHA
BBIYMCIIMTENIbHAS OIMOKA; WM pelIeHue HE JTOBEACHO 10 0,5
KOHIIA, OTBET OTCYTCTBYET
HeBepHoe peleHrie, HEBEpHBI OTBET WIU OTCYTCTBHE 0
pelIeHus
3aganme 2 1
Xon peuieHHs] BEpHBIM, MPHUBEIECHO BEPHOE OOOCHOBAHHOE 1
pelleHre, MOJTy4YeH BEpHBIM OTBET
Xoa pemieHuss BEpHBIM, HO JIOMYyIIeHa OJHAa OIINOKa 08
BBIYHCIUTENLHOTO XapaKkTepa, ’
Pemenwe  HavyaTo  JIOTMYECKH  BEPHO,  JOIYIICHA
BBIUMCIUTENbHAS OMIMOKA;, WIM pelIeHHe He JOBEIEHO /0 0,5
KOHIIA, OTBET OTCYTCTBYET
HeBepHoe pelienrie, HEBEpHBI OTBET WIU OTCYTCTBHE 0
pelIeHus
Baganue 3 1
Xox pelieHUs] BEpHBIN, MPUBEACHO BEpHOE OOOCHOBAHHOE 1
pelIeHre, TTOJTYYeH BEPHBIH OTBET
Xox pelieHuss BEpHBIM, HO JOMyIIeHAa OJHAa OIHUOKa 08
BBIYHCIIUTEILHOTO XapaKTepa, ’
Pemenne  Hayato  JIOTMYECKH  BEPHO,  JOIYIICHA
BBIYMCIIMTENIbHAST OMMOKa; WM pelieHne He JTOBEACHO 0 0,5
KOHIIA, OTBET OTCYTCTBYET
HeBepHoe pelieHre, HEBEpPHBIH OTBET WU OTCYTCTBHE 0
pelieHus
Baganue 4 1
Xox pelieHUs] BEpHBIN, MPUBEICHO BEpHOE OOOCHOBAHHOE 1
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pellIeHre, MOTYYeH BEPHBIH OTBET
Xon pemieHUss BEpPHBIM, HO JIOMYyIIeHa OJHA OIIMOKa 08
BBIYHCIIUTEILHOTO XapaKTepa, ’
Pemenne  HawaTo  JIOTMYECKM  BEpPHO,  JIOMYIICHA
BBIYHCIUTENbHAS OMMOKA;, WM pPEHICHHE HE JOBEICHO JI0 0,5
KOHIIAQ, OTBET OTCYTCTBYET
HesepHoe pelieHrie, HEBEpPHBIH OTBET WIU OTCYTCTBUE 0
perieHus
5 [Bapanme 5 1
Xox perieHust BEpHBIi, MPUBEICHO BEPHOE 00OCHOBAHHOE 1
CLICHUE, I10JyYEH BEPHBII OTBET
X0/ pemieHus: BEpHBIN, HO JIOMYIIEHa O/IHa OIHOKa 0,8
BBIYMCIIUTEIILHOTO XapaKTepa,
Perenre HaYaTo JIOTHYECKU BEPHO, TOMYIIEHA 0,5
BBIYMCIIUTENIbHAS ONTMOKA; UJIU PEIICHHUE HE JOBEACHO JI0
KOHI[A, OTBET OTCYTCTBYET
HesepHoe pelieHne, HeBepHBIN OTBET UM OTCYTCTBUE 0
CHICHUS
HUTOI'O: 5

IIpakTuyeckas padora Ne 8

MakcumanbHOe KOJIMYEeCTBO 0aslioB 3a BhIMoJHEeHUE 3aaanus «lIpakTuueckas paboTtay —
5 OamnoB. OIlleHUBAHHWE BBINIOTHEHUS TMPAKTUYECKOTO 3aJlaHUsl OCYIIECTBIISIETCS B
COOTBETCTBUU CO CJEAyIOIIEH METOAMKOW. MeToauKa: B COOTBETCTBUU C KaXIbIM
KpUTepueM Oajibl HAUUCIISIIOTCS, €CIU CTYJICHT Jajl MPaBWJIbHBIA OTBET, UM COBEPILINI
BepHOe jeilicTBue. B mpoTtuBHOM ciydae Oamisl He HauMchsawoTces. OneHka 3a
BBITIOJTHEHHOE 3a/1aHue (3a]1a4y) CKJIaIbIBAETCS U3 CyMMbI HAUMCIICHHBIX 0aJlIOB.

Kpurtepun onieHKH K NPaKTHYECKOMY 3aJaHUIO Basuibl 3a kpuTepun
(reomeTpusi) OIEHKH
1 2 3
3aganns MakcnMaJdbHBIN 021 —
5 6anaoB
1 3aganmne 1 1

HalJIeH BEpHBIN CIIOCO0 perieHus;

MpHUBEJCHA BEpHas IIOCIEAOBAaTEILHOCTh BCEX IIaroB
peleHus; BepHO OOOCHOBAaHBI BCE€ KIIIOYEBBIE MOMEHTHI
BBIOpPaHHOTO crioco0a perieHus;

BEpHO  OTMEYEHBl HA  YEPTEKE  CBOMCTBA  BCEX 1
MIPE/ICTAaBICHHBIX B YCIOBUU QUTYP U UX 3JIEMEHTOB;

BEPHO BBITNIOJHEHBI BCE MPEe0Opa30BaHuUs U BBIYMCIICHUS;

IIOJIyYE€H BEPHBINA OTBET

Haii/ieH BepHBIN CIIOCO0 peleHus;

IIPUBEJICHA BEpHasl IIOCIEAOBATEIILHOCTE BCEX IIAroB

penieHus; 0.8

JOMYIIEHb OTCYTCTBUSL W (WJIM) HErpyOble OIIMOKH B
000CHOBaHUAX KIIOYEBBIX MOMEHTOB;
BEpHO OTMEUEHBI Ha YEPTEKE CBOMCTBA MPECTABICHHBIX B
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YCIIOBUU (PUTYP U UX BJIEMEHTOB, KOTOPHIC UTPAIOT BAXKHYIO
POJIb B pEILICHUH 33]a4H;

JONyIIEHa OJHa Herpy0Oas BBIYMCIMTENbHAs OMIMOKA, HE
BJIMSIONINE HA TPABHIBHOCTh TAIBHEHIIIET0 X0/1a PeIICHUS

XOJI PEILICHMS BEPHBIN;

pelieHre, BO3MOKHO, HE 3aBEPILICHO;

JOMYIICHB OTCYTCTBUSL W (WIM) HErpyOble OIIMOKH B
00OCHOBAHHUAX KIIFOUEBBIX MOMEHTOB;

OTMEUYEHHBIE Ha YEpPTEe)KEe CBONCTBA NPEJCTABICHHBIX B

YCIOBHHU QUIYP ¥ MX DJIEMEHTOB UMEIOT HETOUHOCTH; 0,5

JONYILIEHbl HerpyOble OMOKM B BBIYMCICHMAX U B

npeoOpa3oBaHUAX, HE BIMSIONIME HAa TMPABHIBHOCTh X0/

peleHus;

B PE3YJBTATE 3TUX OMUOOK MOXKET OBITh MOJTYYECH HEBEPHBIN

OTBET

HEBEpHOE pELICHHE, HEBEPHBIH OTBET WM OTCYTCTBHE 0

peLeHusl

3aganme 2 1

HalJIeH BEpHBIN CIIOCO0 pelieHus;

NpHUBEJCHA BEpHas IOCIEAOBAaTEIILHOCTh BCEX IIaroB

peleHus; BEpHO OOOCHOBAaHBI BCE KIIIOYEBBIE MOMEHTHI

BBIOPAHHOTO CIIOC00a pelIeHNs;

BEPHO  OTMEUYEHbl Ha  YepTeKe  CBOWCTBA  BCEX 1

IIPEJICTABICHHBIX B YCIOBUU (PUTYp U UX JIEMEHTOB;

BEPHO BBIIIOJIHEHBI Bce IPe0o0pa30BaHMs U BEIYUCIICHMS;

MIOJIyYEeH BEPHBIIl OTBET

Hail/ieH BepHbIi Croco0 pereHus;

IpUBEJCHA BepHas IOCJIEAOBAaTeIbHOCTh BCEX IIaroB

peleHws;

JOMYIIEHbl OTCYTCTBUSL M (WIKM) HErpyOble OLIMOKH B

00OCHOBAHHUAX KJIFOUEBBIX MOMEHTOB; 08
. ,

BEPHO OTMEUEHBI Ha YEPTEKE CBOWCTBA MPEACTABICHHBIX B

yCIIOBHH (UTYP M MX JIEMEHTOB, KOTOPBIE UTPAIOT BAKHYIO

POJIb B pEeILICHUH 33]1a4uu;

JONyIIeHa OJiHa Herpy0as BBIYMCIMTENbHAs OMIMOKa, He

BIIMSIFOINME HA IPAaBUIBHOCTD JATbHEHIIETO X018 PeIICHHSI

XOJ peleHHs BEpHbIH;

peleHue, BO3MOXKHO, HE 3aBEpIICHO;

JOMYIIEHbl OTCYTCTBUSL M (WIM) HErpyOble OLIMOKH B

000CHOBAHHUAX KIIFOUEBBIX MOMEHTOB;

OTMEYEHHBbIE Ha 4YepTe)Ke CBOWCTBA MPEICTABICHHBIX B

yCIIOBUH (DUTYP M HX DJIEMEHTOB MMEIOT HETOYHOCTH; 0,5

JOMYIIEHBl HEeTrpyOble OMmMHMOKH B BBIYHCICHHSIX W B

npeoOpa3oBaHUAX, HE BIMSIONIME Ha TNPaBHIBHOCTh X0/

pereHws;

B PE3YJIbTATE 3TUX OMUOOK MOXKET OBITh MOJTYYEH HEBEPHBIN

OTBET

HEBEpHOE pEILIeHHe, HEBEPHBIH OTBET WM OTCYTCTBHE 0

peLIeHUs
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3amanue 3

HalJIeH BEPHBIN CIIOCO0 peIeHus;

MpHUBEJCHAa BEpHas IOCJIEI0BaTeIbHOCTh BCEX IIIaroB
pelIeHrs; BEpHO OOOCHOBAHBI BCE KIIOYEBHIE MOMEHTBI
BBEIOpAHHOTO CITOCO0a PEIICHHUS,

BEPHO  OTMEUEHbl Ha  4YepTeKe  CBOWCTBA  BCEX
MPEJCTABICHHBIX B YCIOBUU (PUTYP U UX DIIEMEHTOB;

BEPHO BBITIOJIHEHBI BCE TPE0OPa30BaHMs U BEIYUCIICHHS,
IIOJIyYE€H BEPHBIA OTBET

Haii/ieH BepHBIN CIIOCO0 peleHHs;

NpUBEJCHA BEpHas IOCIEAOBATEILHOCTh BCEX IIAaroB
pelIeHus;

JOMYIIEHbI OTCYTCTBUSA W (WJIM) HEerpyoble OIMOKH B
00OCHOBAHHUAX KIIFOUEBBIX MOMEHTOB;

BEPHO OTMEUEHBI Ha YepTekKe CBOMCTBA MPEICTABICHHBIX B
yCIIOBUU (PUTYp U UX DIIEMEHTOB, KOTOPBIE UTPAIOT BAKHYIO
POJIb B PEILICHUH 33]1a49H;

JOMyIIEHAa OJIHAa HerpyOas BBIYUCIUTENbHAS OLIMOKA, HE
BIUSIIOLIME HA TPABIJIBHOCTD JTATbHEHIIEro X0Aa pelieHus

0,8

XOJI PEILICHHS BEPHBIN;

pelIeHue, BO3MOXKHO, HE 3aBEPILECHO;

JOMYIIEHbl OTCYTCTBUSL W (WJIM) HErpyOble OLIMOKH B
00OCHOBAHHUAX KIIFOUEBBIX MOMEHTOB;

OTMEYEHHBIE Ha 4YepTe)Ke CBOWCTBA TIPEICTABICHHBIX B
yCIOBUU (QUTYP U UX 3JIEMEHTOB UMEIOT HETOYHOCTH;
JONMYILIEHbl HerpyOble OMmMOKM B BBIYMCICHHAX U B
peoOpa3oBaHUAX, HE BIMSIONIME HA TPABHIBHOCTh XO/a
peleHus;

B pPE3yJIbTaTe 3TUX OLIMOOK MOXKET OBITh MOJIy4E€H HEBEPHBIN
OTBET

0,5

HEBEPHOE pEIICHHE, HEBEPHBIM OTBET WU OTCYTCTBHUE
peuieHus

Baganue 4

Hail/ieH BepHbIi Croco0 peleHus;

IIPUBE/ICHA BEpHas II0CJIEN0BATEIbHOCTh BCEX II1aroB
pellieHns; BEpHO OOOCHOBAaHBI BCE KIIFOUEBBHIE MOMEHTHI
BBIOPAHHOTO CTI0C00a peleHNs;

BEpPHO  OTMEYEHbl Ha  YepTeke  CBOMCTBAa  BCeX
MIPEJICTABICHHBIX B YCIOBUHU (PUTYP U UX DJIEMEHTOB;

BEPHO BBITIOJIHEHBI Bce Pe00pa30BaHMs U BEIYUCIICHHUS;
II0JIy4€H BEPHBIN OTBET

Hail/ieH BepHBbIN CIOCO0 peleHus;

MpUBE/JCHAa BEpHas IOCJIEI0BaTeIbHOCTh BCEX II1aroB
pelieHus;

JOMYIIEHbl OTCYTCTBUSL M (WIM) HErpyOble OLIMOKH B
000CHOBaHHUAX KIIOYEBBIX MOMEHTOB;

BEPHO OTMEUEHBI HAa YEPTEXKE CBONCTBA IIPEJCTABICHHBIX B
YCIIOBUU (UTYpP U UX 3JIEMEHTOB, KOTOPbIE UTPAIOT BAXKHYIO

0,8
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pOJib B PELICHUHM 3a]1a4U;
JIOTNyIIeHa OJHa Herpy0as BBIYUCIHUTEIbHAS OIIMOKA, HE
BJIMSIIOIKE HA TPABWJIBHOCTh JAIIBHEUIIIEr0 X0Ja PELIECHUS

XOJI PEILICHMS BEPHBIN;

pelieHue, BO3MOXHO, HE 3aBEpPIICHO;

JOMYIIEHbI OTCYTCTBUSA W (WJIM) HErpyoble OIMOKH B
00OCHOBAHHUAX KIIFOUEBBIX MOMEHTOB;

OTMEYEHHBIE Ha 4YEepTEe)KEe CBOWCTBA IPEACTABICHHBIX B

YCIOBUHM (PUTYD U UX DJIEMEHTOB UMEIOT HETOUHOCTH; 0,5
JONYIIEHbl HerpyOble OMOKM B BBIYMCICHMAX U B
npeoOpa3oBaHUAX, HE BIMSIONIME HA TMPABHIBHOCTh X0/
peleHus;
B PE3YJIBTATE 3TUX OIUOOK MOXKET OBITh MOJTYYECH HEBEPHBIN
OTBET
HEBEPHOE pEIICHHE, HEBEPHBIH OTBET WM OTCYTCTBHE 0
peLeHusl
Baganme 5
HalJIeH BEPHBIN CIIOCO0 peIICHUS; 1
IPUBEJCHA BEpHas IOCJIEAOBAaTEILHOCT, BCEX IIAaroB
peleHus; BEpHO OOOCHOBAaHBI BCE KIIIOYEBBIE MOMEHTHI
BBEIOpAHHOTO CITOCO0a pEeIICHHUS,
BEPHO  OTMEUEHbl HA  YepTeKe  CBOWCTBA  BCEX
IIPEJICTABICHHBIX B YCIOBUU (PUTYp U UX JIEMEHTOB;
BEPHO BBIIIOJIHEHBI Bce IPe00pa30BaHMs U BEIYUCICHMUS;
IIOJIyYE€H BEPHBIN OTBET
HaWJICH BEPHBIN CIIOCOO PEIICHHUS, 0,8
NMpHUBEJCHA BEpHas TIIOCIEAOBAaTEIFHOCTh BCEX IIaroB
peleHus;
JOMYIIEHbl OTCYTCTBUSL M (WIKM) HErpyOble OLIMOKH B
00OCHOBAHHUSAX KIIFOUYEBBIX MOMEHTOB;
BEPHO OTMEUEHBI Ha YepTeKe CBOWCTBA MPEACTaBICHHBIX B
yCIIOBHH (UTYP M MX JIEMEHTOB, KOTOPBIE UTPAIOT BAKHYIO
POJIb B PEIICHHUH 33]1a9H;
JIONyIIeHa OJHa HerpyOas BBIUMCIMUTEIbHAs OIIMOKA, HE
BIIMSIIOIME HAa IPAaBUIBHOCTD JaJIbHEHMIIIEro Xo/1a peleHHsI
XOJ[ pEIICHHSI BEPHBIIA, 0,5
peleHue, BO3MOXKHO, HE 3aBEpIICHO;
JOMYILIEHbl OTCYTCTBUA M (MJM) HerpyOble OIMOKH B
00OCHOBAHHUSX KIIFOUEBBIX MOMEHTOB;
OTMEYEHHBbIE Ha 4YepTe)Ke CBOWCTBA IPEICTABICHHBIX B
yCIOBUU (QUTYP U UX DJIEMEHTOB UMEIOT HETOYHOCTH;
JONYIIEHbl HerpyOble OMmHOKM B BBIYMCICHHAX U B
npeoOpa3oBaHUAX, HE BIHSIONIME HA TNPABHILHOCTh XO/a
peleHus;
B Pe3yJIbTaTe 3TUX OLIMOOK MOXKET OBITh MOJIy4eH HEBEPHBIN
OTBET
HEBEPHOE pEIICHHe, HEBEPHBIH OTBET WM OTCYTCTBHE 0
pereHus
HUTOI'O: 5

45




IIpakTnyeckas padora Ne 9

MaxkcuManbHOE KOJIMUECTBO 0ailioB 3a BbIMoJdHeHUE 3ananus «[Ipaktuueckas pabora» —
5 OamnoB. OIlleHUBAHHWE BBIIOTHEHUSI MPAKTUYECKOTO 3a/laHUsl OCYIIECTBIISIETCS B
COOTBETCTBUU CO CIEAYIOIIEH METOANKON.MeToAnKa: B COOTBETCTBUU C KauIbIM
KpUTEpHUEM Oallyibl HAUUCIISIFOTCS, €CITU CTYACHT Jal MPaBUIbHBIA OTBET, WM COBEPIINI
BepHOE jeilicTBHe. B mpoTuBHOM ciydae Oaiel He HauMmchsaooTces. OneHka 3a
BBITIOJTHEHHOE 3a/1aHue (3a]1auy) CKJIaIbIBAETCS U3 CyMMbl HAUMCIICHHBIX 0aJlIOB.

Bbajuibl 3a
Kpurtepun oneHKH K NPAKTHYECKOMY 3aJaHUI0 (TeoMeTpusi) KpUTEPHUU
OLIEHKH
1 2 3
3aganns MaxkcuMaJabHBbII
0aJ1 — S 6as10B
1 3aganmne 1 1
HalJIeH BEpHBIN CIIOCO0 pelieHus;
MpUBEJICHA BEpHAasl MOCIE0BATEIBHOCTh BCEX IIIArOB PELICHUS,
BEpHO OOOCHOBAaHBI BCE KJIIOYEBbIE MOMEHTHI BBIOPAHHOTO
crioco0a pereHus; .

BEPHO OTMEYEHBI Ha YEPTEKE CBOMCTBA BCEX IPEICTABICHHBIX B
yCIIOBHH (DUTYD U HX DJIEMEHTOB;

BEPHO BBIIIOJHEHBI BCE IPE0OPa30BaHUs U BBIYUCIICHUS;

IIOJIyYE€H BEPHBIM OTBET

HalJIeH BEpHBIN CIIOCO0 perieHus;

MIPUBE/ICHA BEpPHasl MOCJIEI0BATEIbHOCTh BCEX I11ar0B PEIICHHUS;
JONYIIEHbl OTCYTCTBMSL M (WIM) HErpyoble OHMOKU B
00OCHOBAHHUSAX KIIFOUEBBIX MOMEHTOB;

BEPHO OTMEYCHBI Ha 4YepTeXe CBOWCTBA NPEJCTABICHHBIX B 0,8
yCcIoBHH (UTYp M UX DIIEMEHTOB, KOTOPHIE UTPAIOT BAKHYIO POJIb
B PELICHUU 33/1a4H;

JONyIIIeHa OJHa HerpyOas BBbIYMCIUTENbHAs OIIMOKa, He
BIIMSIFOINME HA IPAaBUIBHOCTD JATbHEHIIETO X012 PeIICHHSI

XOJ peleHHs BEpHbIH;

pelIeHne, BO3MOKHO, HE 3aBEPILEHO;

JONYIIEHbl OTCYTCTBMSI M (WiIM) HErpyoOble OLIMOKU B
00OCHOBAHHUAX KIIFOUEBBIX MOMEHTOB;

OTMEUYEHHbIE Ha YepTe)Xe CBOMCTBA NMPEICTABICHHBIX B YCIOBHUU
(QUryp U UX >JIEMEHTOB HMEIOT HETOYHOCTH; 05
JIOMYIIEHBl ~ HerpyOble  OMMOKM B  BBIUYUCICHHWSIX H B
npeoOpa3oBaHUsAX, HE BIUAIOIIME HA MPaBUWIBHOCTh XO0Ja

penieHus;

B pe3ysibTaTe ATUX OIIMOOK MOXET ObIThb MOJY4YEeH HEBEPHBIH

OTBET

HEBEPHOE PELIECHUE, HEBEPHBII OTBET WJIM OTCYTCTBUE PELICHUS 0
2 3ananue 2 1

Hail/leH BepHBIN CIIOCO0 peleHus; 1
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MIPUBE/ICHA BEPHAs TOCIEIOBATEIBHOCTh BCEX IIATOB PEIICHHUS;
BepHO OOOCHOBAaHBI BCE KIIIOYEBBIE MOMEHTHI BBIOPAHHOTO
croco0a pelieHus;

BEPHO OTMEYCHBI Ha YEePTEHKE CBOMCTBA BCEX MPECTABICHHBIX B
yCIIOBUU (QUTYP H UX DJIEMCHTOB;

BEPHO BBHITIOJHEHBI BCE MPe0Opa30BaHUs U BBIYUCIICHUS;

MOJIyYeH BEPHBIN OTBET

HalJIeH BEpHBIN CIIOCO0 peIeHus;

IIPUBEJICHA BEPHAas MOCIIE0BATEIbHOCT BCEX I1arOB PELICHNUS;
JIOMYIIEHBl OTCYTCTBHS W (MJIM) HerpyOble OIIMOKM B
00OCHOBAHHUAX KIIFOUEBBIX MOMEHTOB;

BEPHO OTMEYEHbl Ha 4YEepTeKe CBOMCTBA IPEJICTABICHHBIX B
yCIOBUU (UTYp U UX DJIEMEHTOB, KOTOPbIE UTPAIOT BAXKHYIO POJIb
B PEILIEHUY 3a/]auu;

JOMyIIeHa OgHa HerpyOas BBIYUCIUTENbHAs OIIMOKa, He
BIIMSIIOIME HAa IPAaBUIBHOCTD JaJIbHEHMIIEro X04a peleHHsl

0,8

XOJI PEILICHMS BEPHBIN;

peleHue, BO3MOXKHO, HE 3aBEpLICHO;

JOMYIIEHbl OTCYTCTBHS ¥ (WIM) Herpyoble OHmHNOKH B
00OCHOBAHHUAX KIIFOUEBBIX MOMEHTOB;

OTMEUYEHHbIE Ha YepTe)Ke CBOMCTBA NPEICTABICHHBIX B YCIOBUU
(Guryp u ux 3J€eMEHTOB UMEIOT HETOYHOCTH;

JONYyLIeHbl  HerpyOble  OMMOKM B  BBIUUCICHMSIX M B
npeoOpa3oBaHUsAX, HE BIUAIOIIME HA MNPAaBWIBHOCTh XOJa
peleHus;

B pE3yJbTaTe 3TUX OIIMOOK MOXET OBbITh MOJYy4YeH HEBEPHBIN
OTBET

0,5

HEBEPHOE PELICHNE, HEBEPHBIM OTBET WJIM OTCYTCTBHE PELICHUS

Bamanue 3

Hail/ieH BepHbIi Croco0 pelreHus;

IIPUBEJICHA BEpHAas IOCIENOBATEIBHOCTh BCEX ILIArOB PELICHUS;
BEPHO OOOCHOBaHBI BCE KIIIOYEBBIE MOMEHTBHI BBIOPAHHOTO
croco0a pelieHus;

BEPHO OTMEYEHBI HA YEPTEKE CBOMCTBA BCEX IPEJICTABICHHBIX B
yCII0BUU QUTYD U UX JIEMEHTOB;

BEPHO BBINIOJHEHBI BCE MPEe0Opa30BaHUS U BBIYMCIICHUS;

IIOJIyYEH BEPHBIM OTBET

HalJIeH BEpHBIN CIIOCO0 perieHus;

MIpUBE/ICHA BEpHasl MOCJIEI0BATEIbHOCTh BCEX I1ar0B PEIICHHUS;
JOMYIIEHbl OTCYTCTBMSL M (WiIM) Herpyoble OHMOKH B
00OCHOBAHHUAX KIIFOUEBBIX MOMEHTOB;

BEPHO OTMEYEHBl Ha 4YepTexke CBOMCTBa NPEJICTaBICHHBIX B
yCIIOBUU GUTYDP U UX 3JIEMEHTOB, KOTOPbIE UTPAIOT BAXKHYIO POJIb
B PELLIEHUY 3a/aul;

JONyIIIeHa OJHa HerpyOas BBIYHCIUTENbHAs OIIMOKa, He
BIIUSIIOLIME HA TPaBHJIBHOCTb JTATbHEHMIIIEro X0Aa pelieHus

0,8

XOJ] pELIEHMsI BEPHBIIA;
peleHye, BO3MOXKHO, HE 3aBEPLICHO;

0,5
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JOMYIIEHBl OTCYTCTBHS W (MJM) HerpyOble OIIMOKM B
000CHOBAHHUAX KIIFOUEBBIX MOMEHTOB;

OTMEUYEHHBIE Ha YEPTEKE CBOMCTBA IMPEACTABICHHBIX B YCIOBUU
¢Guryp u ux 3J€MEHTOB UMEIOT HETOYHOCTH;

JOMYIIEHbl ~ HEerpyOble  OIMOKM B  BBIUYUCICHHUAX U B
npeoOpa3oBaHUsAX, HE BIUSAIOIIME HA MPaBWIBHOCTh XOJa

peleHus;
B PE3yJbTaTe 3TUX OIIMOOK MOXKET OBbITh IOJY4YEH HEBEPHBIN

OTBET

MPHUBEJCHA BEpHAs IMOCJEI0BATEIBHOCTh BCEX IIArOB PEIICHHUS;
BEpHO 000CHOBaHBI BCE€ KIIFOUEBLIE MOMEHTEI BBI6paHHOFO
croco0a perieHus;

BEPHO OTMEUYEHBI Ha YEPTEIKE CBOWCTBA BCEX MPECTABICHHBIX B
yCIOBUU QUTYD U UX JICMEHTOB;

BEPHO BBITIOJHEHBI BCE TIPE0OPa30BaHUS U BEIYUCIICHMS,

HEBEPHOE PELICHNE, HEBEPHBII OTBET WJIM OTCYTCTBUE PELICHMUS 0
Bamanue 4

HalJIeH BEpHBIN CIIOCO0 peIieHus;

IIPUBEJICHA BEpHas IOCJIEI0BATEIbHOCTh BCEX ILIAroB PELICHHUS;

BEPHO OOOCHOBaHbI BCE KIIIOYEBBIE MOMEHTBHI BBIOPAHHOI'O

crioco0a pereHus;

BEPHO OTMEYEHBI Ha YEPTE)KE CBOWCTBA BCEX NMPEJCTABICHHBIX B 1

yCIOBUU QUTYD U UX JIEMEHTOB;

BEPHO BBITIOJHEHBI BCE TPE0OPa30BaHMs U BEIYUCIICHIS,

IIOJIyYE€H BEPHBIM OTBET

HalJIeH BEpHBIN CIIOCO0 pelieHus;

MIPUBEJICHA BEPHAs MOCIIEIOBATEIBHOCTD BCEX IIaroB PEUICHUS;

JOMYIIEHbl OTCYTCTBHS ¥ (WIM) Herpyoble OmHOKH B

00OCHOBAHHUAX KJIFOUEBBIX MOMEHTOB;

BEPHO OTMEYEHBI Ha YEpPTEeKE CBOWCTBA IMPEICTABICHHBIX B 0,8

YCIOBUU (UTYp U UX JIEMEHTOB, KOTOPbIE UTPAIOT BAXXHYIO POJIb

B PELICHUU 33/1a4H;

JONyIIIeHa OJHa HerpyOas BBbIYMCIUTENbHAs OIIMOKa, He

BIIMSIFOINME HA IPAaBUIBHOCTD JATbHEHIIETO X012 PeIICHHSI

XOJ peleHHs BEpHbIH;

peleHue, BO3MOXXHO, HE 3aBEpIICHO;

JOMYLIEHbl OTCYTCTBMS W (MJIM) HerpyOble OIIMOKM B

00OCHOBAHHUSAX KIIFOUEBBIX MOMEHTOB;

OTMEYEHHBIE Ha YepTEe)KEe CBOMCTBA NPEICTABICHHBIX B yCIOBHU

(Guryp u ux 3J€MEHTOB UMEIOT HETOYHOCTH; 0,5

JIOMYyIIeHBl  HerpyOble  OMMOKM B  BBIUUCICHHSIX H B

npeoOpa3oBaHUAX, HE BIUAIOIIME HA MPaBUWIBHOCTh XO0Ja

peleHus;

B pe3ysibTaTe ATUX OIIMOOK MOXET ObIThb MOJY4YEeH HEBEPHBIH

OTBET

HEBEPHOE pelIeHNEe, HEBEPHBII OTBET WJIM OTCYTCTBHE PELICHHS 0
Bamanme 5

HalJIeH BEpHBIN CIIOCO0 perieHus; 1
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IIOJIyYE€H BEPHBIA OTBET

HaWJICH BEPHBIN CIIOCOO pEIICHHUS; 0,8

IIPUBEJICHA BEPHAas MOCJIE0BATEIbHOCTD BCEX I1arOB PELICHNUS;

JOMYIIEHBl OTCYTCTBHS W (MJM) HerpyOble OIIMOKH B

000CHOBAHHUAX KJIFOUEBBIX MOMEHTOB;

BEPHO OTMEYEHbl Ha 4YEepTEeKe CBOMCTBA IPEJCTABICHHBIX B

yCIOBUU (UTYP M UX DIEMEHTOB, KOTOPbIE UTPAIOT BAXXHYIO POJIb

B PELICHUU 33/1a4H;

JONyIIEHa OJHa HerpyOas BbIUMCIUTENbHAs OLIMOKa, He

BJIUSIIOLIME HA IPAaBUWJIBHOCTD JAJIbHEUILIEr0 X0Aa PEIICHUs

XOJI PEIICHHS BEPHBIN; 0,5

peleHue, BO3MOXKHO, HE 3aBEpLICHO;

JOMYIIEHBl OTCYTCTBHS W (MJM) HerpyOble OIIMOKH B

00OCHOBAHHUAX KJIFOUEBBIX MOMEHTOB;

OTMEUYEHHbIE Ha YepTEe)Ke CBOMCTBA NPEICTABICHHBIX B YCIOBUU

Guryp M UX 3J€MEHTOB UMEIOT HETOYHOCTH;

JOMYyIIEHBl  HerpyOple  OMMOKM B  BBIUUCICHHSIX H B

npeoOpa3oBaHUAX, HE BIUAIOIIME HA MPaBUWIBHOCTh XOJa

pelieHus;

B pe3yJsibTaTe 3TUX OIIMOOK MOXET ObIThb MNOJIY4YEeH HEBEPHbIN

OTBET

HEBEPHOE PELIeHNE, HEBEPHbII OTBET WJIM OTCYTCTBUE PELICHUS 0
UTOI'O: 5

IIpakTuyeckas padora Ne 10
MaxkcuManbHOE KOJIMYECTBO OaiioB 3a BbINoJHEHUE 3a1anus «IIpaktuueckast paboTa» —
5 OGamnoB. OleHUBaHUE BBINOJHEHUS MPAKTHYECKOTO 3aJaHUs OCYLIECTBISETCS B
COOTBETCTBUH CO CIEAYIOIIEH METOIUKOMN.
MeTtoauka: B COOTBETCTBHM C KaXXIbIM KpPUTEpUEM Oalljibl HAUUCISIOTCS, €CIU CTYJIEHT

HAYMCJIICHHBIX 0aJUIOB.

Jlal TIPaBUJIBHBIN OTBET, WM COBEPIIMI BepHOE JeiicTBue. B mpoTuBHOM ciyuyae Oanibl
He HauMcisitoTes. OlleHKa 3a BBIIOJIHEHHOE 3aJlaHue (3a7ady) CKJIaJbIBae€TCs U3 CYMMBbI

baJuiel 3a
KpuTepun oieHKkH K NPaKTHYECKOMY 32/1aHUIO KpUTepuu
OLICHKH
2 3
3ananus MakcumasibHbIH
0aJu1 — S 6aJ1J10B
3ananue 1 1
Xon pelieHuss BEpHBbIA, NPUBEIEHO BEpHOE OOOCHOBaHHOE 1
pelIeHne, NOTY4YEH BEPHBIM OTBET
Xon  pelieHds  BEpHBIM, HO JONylleHa OJHAa  oOluOKa 08
BBIUHCIIMTEIBHOIO XapaKTepa, ’
Pemenne HayaTo JIOTMYECKHM BEPHO, JOMYIIEHA BBIYUCIMTENIBHAS 05
olMOKa; WK pelIeHHe He JOBEJICHO 10 KOHIIA, OTBET OTCYTCTBYET ’
HeBepHoe pelieHne, HeBEpHbIA OTBET UJIM OTCYTCTBUE PELICHUS 0
3aganme 2 1
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Xon pelleHuss BEpHBIA, TNPUBEIEHO BEpHOE OOOCHOBAHHOE 1
pelIeHne, OJTY4YEH BEPHBIM OTBET
Xon  peuieHuss  BEpHBIM, HO  JONyIIEHAa OJHAa  OIIMOKa 08
BBIYHCIIUTEIBHOIO XapaKTepa, ’
Pemenune HayaTo JOrMYECKH BEPHO, JOIYIIEHA BBIUYMCIUTENIbHAS 05
OLIMOKA; WK PELIeHUE HE JOBEJECHO O KOHIIA, OTBET OTCYTCTBYET ’
HeBepHoe pelieHne, HEBEpHBIN OTBET UM OTCYTCTBUE PELICHUS 0
3  Baganue 3 1
Xon peuieHuss BEpHBIA, TNPUBEAEHO BEpHOE OOOCHOBAHHOE 1
pellIeHne, OJTY4YEeH BEPHBIM OTBET
XoI  pemieHuss  BEepHBI, HO JIOMylLIeHAa OJHa  OIIMOKa 08
BBIYHCIIUTEILHOTO XapaKTepa, ’
Pemenne HayaTO JOrMYECKH BEPHO, JOIYIIEHA BBIYHACIMTEIbHAS 05
OLIMOKA; WM PELIEHUE HE JOBEJIEHO JI0 KOHIIA, OTBET OTCYTCTBYET ’
HesepHoe pelienue, HeBEpHbIN OTBET UIIM OTCYTCTBUE PELICHUS 0
4  Bananme 4 1
Xol pelieHUs BepHbIH, MPHUBEIEHO BEpHOE OOOCHOBAHHOE 1
pellieHne, NOIy4YeH BEPHBIM OTBET
XoI ~ pemieHuss  BEepHBI, HO JIOMylIeHAa OJHa  OIIMOKa 08
BBIYHCIIUTEIILHOTO XapaKTepa, ’
Pemenune HayaTO JOrMYECKH BEPHO, JOIYIIEHA BBIYMCIUTEIbHAS 05
olIMOKa; WK PelIEHUE HE JOBEJIEHO JI0 KOHIIA, OTBET OTCYTCTBYET ’
HeBepHoe pelieHne, HEBEpHBIH OTBET UM OTCYTCTBUE PELICHUS 0
5 PBananue 5 1
Xox perieHust BEpHBIi, MPUBEIEHO BEPHOE 0OOCHOBAHHOE PEIICHHE, 1
[1O0JIy4€H BEPHBIN OTBET
X o[ pemieHus: BEpHBIN, HO JIOMYyIIEHA O/IHA OIIHOKa 0,8
BBIUMCIMTEIBLHOIO XapaKkTepa,
Permennie HayaTo JIOTMYECKU BEPHO, JOMYIIEHA BRIYUCIUTEIbHAS 0,5
OLIMOKA; WIK pelIeHre He JOBEACHO JI0 KOHIIA, OTBET OTCYTCTBYET
HesepHoe pelieHne, HeBEpHBIN OTBET WM OTCYTCTBUE PELICHUS 0
UTOI'O: 5

IIKATY:

[TepeBon msiTH GaNbHOM MIKANBI y4eTa Pe3yJNbTaTOB B MATH OaJbHYIO OLIEHOYHYIO

Ouenka

KoumnuecTBo 6a/1;10B, HAOPAHHBIX 32
BbINIOJIHEHHE TEOPETUYECKOr0 U

NMPAKTHYECKOI0 3aJaHUs, CPeAHUI 0aJLI 10

HTOoramMm artreCranmmu

OrneHka 5 «OTIMIHOY 4,6-5
OreHka 4 «XopoIoy» 3,6-4,5
OrueHka 3 «yIOBIETBOPUTEIHLHO» 3-3,5
OreHkKa 2 «HEYAOBJIETBOPUTEIBHOY» <29
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3. YueOHO-MeTOAUYECKOE U MH(OpMALHOHHOE o0ecnieueHue
JIa0OpaTOPHBIX PadoOT, MPAKTUYECKUX PadoT

1. bammvakos, M. M. Marematuka: ydeonuk /M.U. bammakos.- 2-e wu3f.,
crep.- M.: KHOPYC, 2019.- 394c.- (CITIO) https://www.book.ru

2. boromonos, H.B., Camoiinenko, I1.1. Maremaruka: yae6nuk mns CIIO /H.B.
boromomnos, IL.M. Camoitnenko.- M.: HOpaiit, 2019.- 40lc.- (IlpodeccuonanbHoe
oOpa3zoBanue) https://urait.ru

3. boromonos, H.B. Ilpaktnueckue 3amanust no marematuke. B 2-x 4. Y.1:
yue6. nocodue mns CIIO /H.B. boromonos.- 11-e u3na., nepepad. u gomn.- M.: IOpaiir,
2019.- 326¢.- (IIpodeccuonanpHoe oOpa3oBanue). https://urait.ru

4. boromonos, H.B. Ilpaktuueckue 3aganusi mo marematuke. B 2-x 4. Y.2:
yue6. nocodue mns CIIO /H.B. boromonos.- 11-e u3a., nepepad. u gomn.- M.: FOpaiirt,
2019.- 251c.- (ITpodeccnonansroe oOpazoBanue). hitps://urait.ru

5. I'yces, B. A. T'eomeTpus: yueOHOe mocobue st cpeiHero npodeccuoHaabHOro
obpazoBanusi/ B. A. I'yceB, U. b. Koxyxos, A. A.IIpokodbeB. — 2-¢ u3a., uCIp. #
norm. — MockBa: M3garensctBo HOpaiit, 2020. — 280 c.— (IIpodeccuonanpHoe
oOpa3oBanue) https://urait.ru

JlonoiHUTEIbHBbIE YUeOHbIe U3TaHUS

6. boromosos, H. B. AnreOpa n Hayayia aHanu3a: yueOHOE TTOCOOHE ISl CPETHETO
npodeccuoHanpHoro obpazoBanusi / H. B. boromonoB. — MockBa: W3narenbcTBo
FOpaiit, 2020. — 240 c. — (IIpodeccuonansnoe obpazoBanue). — |ISBN 978-5-534-
09525-8. I'pud YMO CIIOnttps://urait.ru

7. boromonos, H.B. Maremaruka. 3amaun ¢ pemeHusamu B 2 4. Yactp 1:
ydaeOHoe nocobue TUTSE CpeIHero npodeccuoHaIbHOTO obpasoBanus /
H. B. boromonoB. — 2-¢ wu3n., uchnp. u jgon. — Mocksa: HM3garensctBo [Opaiir,
2020. — 439 c. — (IIpodeccuonanbHoe odOpazoBanue). — ISBN 978-5-534-09108-3.
I'pud YMO CIIO https://urait.ru

8. boromonos, H.B. Marematuka. 3amauun c¢ pemeHussMu B 2 4. Yactp 2 :
y4eOHOe nocobue TUTSt CpEeIHETO npo¢eCcCHOHATBLHOTO obpasoBanus /
H. B. boromonoB. — 2-e wu3a., ucnp. u jpon. — Mocksa : MznarensctBo IOpaiir,
2020. — 320 c. — (IIpodeccuonanbuoe obpazoBanue). — ISBN 978-5-534-09135-9.
I'pud YMO CIIO https://urait.ru

9. Maremartuka: anreOpa M Hayajga MaTEMaTUYECKOTO aHalIU3a, T€OMETpUs AJis
npodeccuii U CcrenuaribHOCTEH CcolMalbHO-d3KOHOMUYeckoro mpoduis/ I'yce B.A.
I'puropreB C.I'. , Uonruna C.B. - 2-e u3g. ctep.— M.: Axanemus, 2018.-
416 c. https://academia-library.ru

HNHuTepHeT-pecypcebl

10.. www.fcior.edu.ru (PenepanbHblil HEeHTP HHPOPMALITMOHHO-00pa30BaTEIbHBIX
pecypcos (PII1OP)).

11. www.school-collection.edu.ru (Equnas xomrekuus mudpoBbIx
00pa30BaTEIBHBIX PECYPCOB)

12. www. Ucheba. com (O6pa3oBaTenpHbIi opTal «Yueda»: « YpOKu» (WwWw.
uroki. ru)
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https://www.book.ru/
https://urait.ru/
https://urait.ru/
https://urait.ru/
https://urait.ru/bcode/449003
https://urait.ru/book/algebra-i-nachala-analiza-449037
https://urait.ru/book/matematika-zadachi-s-resheniyami-v-2-ch-chast-1-449007
https://urait.ru/book/matematika-zadachi-s-resheniyami-v-2-ch-chast-2-449036
https://academia-library.ru/catalogue/4831/370005/

Crenenn
Kparkuii cnpaBo4HbIi
MarepuaJl IIpumepsbl pemieHnsi TUIIOBBIX 3aaHUI
1o TeMe
ara-..-a=a"
Yumaem:

a" — «a 6 n-ou cmenenu»

ara=a’ (uumaem: a o 2-oii cmenenu)
XX X X=X (uumaem: x 6 4-o1i cmenenu)
33-3=3% (yumaem: 3 ¢ 3-eii cmenenu)

1) a3 . a4 - a3+4 = 8.7

an-gM = gn*tm 3) 51 . 5.___ ) 54_+._; ) 5.1 2) 42 43 = 4273 = 4L
9GP 3=06r Gr= G =Gr=5=2
1) a% ad=a>3=a? 2) 32:3%=3%5=37
a'iam= 3) A 4 = 4T = 4 - 45
0 (s Cp=(Ee- G-
- D @)y=a"? =12 2) (3%=3%=3"
an™ = a s s s
@) 3) (43)“: 47 = 4.
er= = ) ()= 2 ((P=%=%
=0
a" = = 1) ad= 2)42= ;=2 3) a' = —
a#0 4) 52 = =
=) D(Z)2= () () =)
a=0 , b=0
=1, a=0

0°- me cyrectByer!

1)c®=1,¢c#0
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IIpunoxenne Ne 1.




Hpuaoxenue Ne 2.
Kopun

Kparkuii cnpaBo4HbIi
MaTepHaJ 110 Teme

IIpumepsI pelieHust
THIOBLIX 3aJaHUI

Va
Yumaem:
«KopeHb N-oil cTeneHu u3

qucia a»

3 [
V 2 - yumaem: KopeHv 3-eli cmenenu uz 2-x;
N ¢- uumaem: kopenw 5-oit cmenenu u3z ¢

Va=b <=> b"=a

<=> 23=8
¥81=3 <=> 3*=81

=
I
N

¥25=+25=5 <=> 52=25
V=-27=-3 <=> (3=-27
=2 <= (=5
y3z 2 2 32
V3-39 =339 = V27 =3
Va-Vb=YVa-b ¥=27-39 = Y=27-9=1—243=-3
W‘E_nE V3T _ afs2 _ ame
% = \p 670 7=z - Vie=2
Va="Ra x>0 Vi="Y22 = Y16=2
Ve = (Va) 642 = (Ved)? = 42=16
Eciu k<0, mo a#0 Y813 = (3/81) = 3 =27
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Hpuaoxenue Ne 3.
Jlorapu¢pmbi

Kparkuii cnpaBo4Hblil MaTepuaJl

o TeMe

IIpumepsbl penmieHusi THIIOBBIX 3aaHUI

logab =c

Yumaem: nocapugm uucia b no
OCHOBAHUIO A PABeH C

logs9 =2

Yumaem: nocapugm 9 no ochosanuro 3 paeewu 2

logadb=c <== a=b
a=0, b=0, a#l

log28=3, T.x. 2°=8

logs25=2, T.k. 52=25

1 _ 41
|°g331‘ 4, 1.x. 3 =

alogab =y
a=0, b=0, a#1

clogc8 =3; s5logs9 =9

logal=0 logs1=0, T k. 3%°=1
a=0 log21=0, . (3)°=
1
logaa=1
a=0 logs5=1, T.k. 5'=5

loga(x-y) =loga X + lOogay
a=0, x=0, y=0, a#l1l

l0ogs(9- 27) = logs 9 + logs 27 = 2+3 =5
10948 + 10942 = 1094 (8 - 2) = logs 16 = 2

Iogai = loga x - logay

a=0, x=0, y=0, a#1

logs i? =logz9-1logs 27 = 2-3 = -1
10948 — 1094 2 = loga g =logs4 =1

loga xP = p-loga X
a=0, x=0, a1

log7 343" = 4-log7 343 =4 3= 12
4-10ga2*=logs 16 =2

logio b=1Igb

0ecsImuyHblL 102apUPm

logio7=1g7
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Ipuaoxenne Ne 4.

IIpocreiiine TPUrOHOMETPUYECKHE YPABHEHHU S

KpaTkuii cnpaBo4Hblii MaTepuaJl

IIpumepsl pemieHnsi ypaBHeHU

sinx=a, [a<1
x=(-1)"arcsina+ nn, neZ

YacTHbIE CAVYAN.

1) sinx=-1
X= - — +2nn, neZ

2) sinx=0
X=mn, he Z

3) sinx=1
X= —+2mn, neZ

Pemute ypaBHeHnus :

1) sinx =2

x = (-1)" - arcsin “— + 71n,

Omeem: X = (-1)”?—:; +7n, neZ

2) 2sinx—-1=0
25inx:_1
sinx ==

ra |

X = (-1)"- arcsin é +7n

Omeem: X =(-1)"1n/6 +rnn,ne Z
3) v/3sin x - /3=0

».Esin X = \.."'E

+

Sin X = -

1k

[2%]

W
Sin X = 1 — yacTHBII cayyvaii!
Omeem: X = —+ 2nn, ne Z

cosx=a,|a<1
X =zarccosa+2nn, ne Z

YacTHbBIE COVYAH.
1) cosx=-1
X =n+2nn, neZ

2) cosx=0
X=-+mn, neZ

3)cosx=1
X = 2nn, heZ

Peminre ypaBHeHus :
1
1)cos x ==

1
X = xarccos -+ 2nn, neZ

Omeem: X = * E +2nn, neZ

2)2cosx- v2=0
2c0s X = /2
cos X =2

—_

X = arccos =+ 2nn, neZ
Omegem: X =+ §+ 2nn, neZ
3) v5cosx-+/5=0

V5 cos x =v/5

COS X = 1 - yacTHBIH cayyaii!
Omegem: X=21n,neZ

tgx=a, -n/2<a<mn/2
X =arctga+nn, neZ

Peminre ypaBHeHus:

1) tgx =13

X = arctg \3 + ntn, neZ
Omeem: X=mnl3+nn, neZ
2) 2tgx—-2=0

2tgx =2

tgx=2/2

tgx=1

X=arctgl+nn

Omeem: X=rml/4+nn,neZ
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Tabauua snavennii 0OPpATHLIX TPHIOHOMETPHYECKHX Y HKLHIi:

ApPryMeHT o
DyHkuus _f3 1 _ ﬁ _ £ _ ﬁ L 0 ! ﬁ £ ﬁ 1 NE)
2 2 3 2 2 3 2 2
T T T X F g T Fra Fra
arcsi S A A e T 0 o | = = = -
s 2 3 4 6 6 4 3 2
hF s iz 2T T T T T
ArCCOs & — T iy —_ pll = Elbb & fad 0 _
6 4 3 2 3 || 4 6
arciga | —Z | D | g | wmme | -2 | mmms | 0 | mess | D | s | e | 2 z
3 4 6 6 4 3
arcclger Eld L RO [ B A P A i T T e z
6 4 | 3 A T T T I 4 6
[ 2] 3 3
Hanpumep: .'jrc.‘sirﬂ:%_ arcoos:\—% =TT. ar(ﬂg(—l}=—%. a.mmg%:%

FHaukoM «###y 0003HAMEHE WILIOXHEN YT, KOTOPLIE MOMKHO BEMUCIHTE NPHEIGKEHHO © NOMOLWLH KATLKYIATOPA, HANPHUMED:

urclg{— %] =—0,71 pagnan.
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Ipunoxenne Ne 5.

IIpeoOdpa3oBanusi rpapuKoB

No | ®ynkuus | IIpeobGpa3zoBanue I'paduknu
1 | y=—f(x) | Cuauana ctpoum rpadux |y =— (x?)
dbyuknum f(Xx), a 3aTem il
CUMMETPUYIHO 3
0TOOpaKkaeM ero S o
oTHOCcUTENBHO ocu OX. //12 N\
3
E
y=x == (<)
2 | y=f(—x) | Cnavana crpoum rpadux |y= v (-x)
¢bynkuuu f(x), a 3aTem il
CUMMETPUYHO 3
0oTOOpaxxaem ero N —
otHocuTesibHO ocu OY. 2
3
5
y =V(x) =V ()
3 y=f(x) Chauana crpouM rpadux | y = X% — x2
+A ¢byakuuu f(x), a 3aTeMm, A
ecau A>0 moguuMaem ;/
A -const | nomyuyeHHbIN rpaduK Ha 2 y
A enuHHUII BBEPX MO OCU S | [ I B B S
OY. Ecmu A<0, To 2
OITyCKaeM BHU3. 4
+1
y=x2—>x?-1
4 |y=f(x Caauana ctpouM rpapuk | y = X% — (x + 1)
—-a) byskiun f(X), a 3aTeM, b

ecnu a>0, To rpadux
(GyHKIIMU CMEIlaeM Ha a
€/IMHUI] BIIPaBO, a €CIIU
a<0, To Ha a eIMHMUIL
BJIEBO.

n_n

-

nn

)

=
X}
[}
=
2]

o = o fa =
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y =K f(x | CHayana ctpoum rpapux | y = sin(x) — 2sin(x)
) ¢byukuum f(X), a 3aTeM,
eciu K>0, To y = sin(x) — S sin(x)
k — const | pactsiruBaem b
noiryyeHHbIi rpaguk B K
k>0 pa3 Baoab ocu OY. A
ecin 0< K<1, To
CO)KUMAeM TOJTyYCHHBIH
rpaduk B 1/K pa3 Bnonb

in
.
e da o SN o ro e e oon
M
w
x

ocu OY.
Tl
T
y = f(k X | CHavana ctpoum rpapux | y = sin(x) — sin(2Xx)
) bynkun f(x), a 3aTem,
eciu K >1, To cxxuMaeM y = sin(x) — sin (S X)
k — const | momyueHHBIN rpaduK B K
pa3 Baoiab ocu OX. A A7
k>0 ecin 0<k <I, 10 ;
pacTsruBaeM : y
y=A f(x | nomy4eHsslii rpapuk B 1/ LAy 24 B T B W
xt+a) +B | x pa3 Bgomb ocu OX. 2
-4
5

A x,a,B | k> ——«

— const
0<k <l — ——> y = 2V(2x-2)+1

F(x) > Faex) — fa(x | Y=V =V2x232(x-1) — 292(x -1) —2V2(x-
+a/k)) oA f(x+a/ | DL

K)) = A f(k(x +a/K))
+B

&n
&
)
ra
s dafo L) =R oo
ra
o
=
L]
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Ipunoxenne Ne 6.

OCHOBBI TPUTOHOMETPHH

KparTkuii cnpaBo4HbIil IIpumepsl pelieHUsi THNOBBIX 3aJaHUI
MaTepHus Mo TeMe
Dopmy.Ibl CIIOKEHUs: 1)sin( 20 ° + 307) = sin20° cos30° +c0s20%sin30° = £in20° - —
sin{( ¢ + ) = sina - cosf + cosa - sinf )
sin{ @ — §) = sina - cosf§ — cosa - sinff 2)
- ") = cin®- cos” — cos-sint=1-1_g. 121
cos(a + ) = sina - cosff — cosa - sinf] ljsm[:——gj—in: cosy—cosprsino =17 0 2 2
cos(a— ) = cose - cosfS + cosa - sinf . .
tal—tg B v3_ 3 —2v3
tge + tgh Ngltg 1) = ¢35 __ 27V _ 3
gath) == —— e I R BE
1— tga-tgh 1+tgt tgt 12¥3 3
& 3 2
tge — tgh . - . . .
tg(a—f) =————— 4)cos62% cos 28°— sin627 - 5sin28° =cos90° =0
14 tgo - tgp
5)sin112°-cos22°— cos 112°5in22° = sin%0° =1
IIpeoOpa3oBanne CyMMbI B
IpOu3Be/IeHNE: 1) raies e gene
1 aTB sin 76+ sin 14° = 2 sin- —-cos———— = 2 sin 4% - cos31°
sina + sinff = 2sin — cos > B B
1 a—f
cosa +cosfS = 2cos cos
2 2 ]2 _
- - 4742 g47-2 - .
4 a — 3 c0s64” +cos26” =2 cos— cos——— =2 cos 45" - cosl9-
cose — cosfs = —2sin - sin > - -
sin(at
tga +tgf = g . . -
cosa * cosf N _sin (70°+20°) 1
3)tg70° +tg20° = - - = . "
cos70° - cos20°  cos70cos20°
MopmMy.isl NPpHEEIEHHA:
Aprymenr =
Dy Z _a Zia T—i T+ = _ -’E+& 2r—a 2T+
2 2 2 2
sin 7 = cosa COS sinéx —sin o —COS & —cosa —sinex SIn X
cos fi = sin e —sin e — 008 @& —COS & —sine sinex COS cos ar
tgf= clga —crg o —tga e g —cigor —tga fi:07]
clgfi = lga —fga —clga clga lga —iger —clga clga

[puMephl HENONEIOBAHHA TAGIHLIB:
NN
51n| ——i |=cus(2
! 2 !
cos(T+@)=—cosa

mE. | 1
T al=cte
gj\ ~ a} clga

ot 2 + ) = ctger
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IIpuaoxenne Ne 7.

JJ1eMeHThl KOMOMHATOPUKHU

Tun xoMOMHANMIA

IIpuMepsl penieHUs TUIIOBBIX 3aJaHUM

1. IlepecTaHOBKH

Bo3pMeM n pa3inuyuHbIX 3JIEMEHTOB:
A, B, C, ... M; Oynem nepecTaBisiTh
9TH 3JIEMEHTHI BCEBO3MOKHBIMU
croco0amMu, OCTaBIISISI HEU3MEHHBIM
HX YHCJIO ¥ MCHSS JIMIIh UX
MOPSIIOK.

Kaxnmasa u3 Takux KoMOMHALINHA
HAa3bIBAETCS NIEPECTAHOBKOM.

P — yucno Bcex nepecTaHoBOK;
N — KOJIMYECTBO JIEMEHTOB.
P=1-2-3-....n=n!

Yumaem: n! — s3n pakmopuan

1.HaiiTn 9nciio mepecTaHoBOK U3 Tpex daemMeHToB A, B, C.
Pewenue: BoinuiieM BO3MOXKHbBIE BapUAHThI MEPECTAHOBOK:
ABC BAC CAB ACB BCA CBA.

[Ipoepum o popmyne: N=3; P3=123=31=6
Omeem. 6 iepecTaHOBOK.

2.HaiiTi uncno nmepecTaHOBOK M3 TpeX 3JIeMeHTOB: 1,2,3.
Pewenue: BpimuiieM BO3MOXKHbBIE BAPUAHTHI IEPECTAHOBOK:
123 213 312 132 231 321.

Bcero nomy4uinocs 6 nepecTaHOBOK.

[Ipoepum o popmyne: N=3; P3=12-3=6

Omeem: 6 IepecTaHOBOK.

3.CxoybkuMH crioco0aMu MOKHO PacCTaBUTh HA MOJIKE 6
Pa3IUYHBIX KHUT:

Pewenue: n=6; Pg=6!=1-2-34-5-6 =720

Omeem: 720 pa3au4HbIX BApUAHTOB.

Tun xoMOMHALMIA

IIpumepbl pelieHHsI TUIIOBBIX 3aaHUI

2. Pasmemenus

Bynaem coctaBiATh U3 N pa3iMUHBIX

9JIEMEHTOB B KaXKJ10#, pacrionaras

B35ThIE M DJIEMEHTOB B

pasnnuHoM nopsake. Kaxnpas

rpynmna M3 m 3JIEMEHTOB

Ha3bIBAETCS Pa3MEIIEHUEM M3 N

3JIEMEHTOB IO M 3JIEMEHTOB.

A — 4KCII0 BCEX pa3MEILEHU;

N- KOJINYECTBO BCEX DJIEMEHTOB;

m- KonnquTrBo 9JIEMEHTOB B TPYIIIE.
n!

Al (n—m)!

1. Haiigute umucio pa3MemieHUd U3 TpeX DSIEMEHTOB:
7,4,5 110 nBA.

Pewenue: BoimuiemM BO3MOXHBIC BapuaHThl: (4, 75, 47,
45, 57,54 — Bcero 6 pa3IMYHBIX TPYII 1O 2 3JIEMEHTA.
HpOBCle\;I no ¢popmyne: N=3; m=2

A% = (3_21 =6
Omeem: 6 pa3MeIICHUMN.
2. Haiinure 4mcio pa3MelieHuid M3 4YeThIpeX IEMEHTOB:
A, B,C,D mo nBa.
Peu,teHue:1 n=4 m=2
4!

AT=(4-2) —34-12
Omeem: 12 pazmenieHui
3. M3 10 crynmeHTOB TpyIIBI HAIO BHIOpATh CTapoCTy,
€ro 3aMecTUTeNss M penakropa razeTbl. CKOIbKUMHU
crmoco0aMu 3TO MOKHO CJIeJIaTh?
Pewenue: n=10; m=3

10!

Afy = (10-3)! =790
Omeem: 720 criocod0aMu.
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Coueranus
W3 n pa3nuuHbIX 37€MEHTOB OyneM
COCTaBIISITh TPYIIIBI 1O M
AJIEMEHTOB B KaXXJOW, He oOparias
BHHUMaHUE Ha MOPSIOK, HO TaK,
YTOOBI YHCIIO PJIEMEHTOB HE
MMOBTOPSIIOCH
(B coueranusx AB u BA cuutatorcs
SKBHUBAJICHTHBIMH )
JIrobast rpynma u3 n 3JIEMEHTOB I10
M 3JIEMEHTOB B Ka)XJIOM
(pa3MTUYHBIMU CUUTAIOTCS TE,
KOTOpbIE€ UMEIOT HEOJUHAKOBBIN
COCTaB AJIEMEHTOB) Ha3bIBAETCS
COYETAHHEM.
C — uncno couetaHui
N - KOTMYECTBO BCEX ITEMEHTOB
M - KOJIU4YECTBO BJICMGI;ITOB B rpynmne

n!

C::J = m!{n—m)!

1. Haliqute Bce coueTaHus W3 TpeX dJIeMeHTOB: 7, 4,5

M0 J[Ba 3JIEMEHTAa B KaXXIOM.

Pewenue: Beinuiiem rpynnsl 1o 2 snemenTa (Ho 47 u 74 —

SKBUBAJICHTHI(OMHAKOBEIC) Tpynmbl): 74, 75, 45.  Bcero

- 3 rpynnsl, T.€. 3 coqu!aHHsI. [TpoBepum o dhopmyie:
3!

n :31 m= 2’ C% = zr{z_z}r =3

Omeem: 3 codeTanusl.

2.Haiinute Bce coueranus u3 nsatu snemeHTos: A,B,C,D.E

0 TPH B KAXKIOM.

Pewenue: n=5, m=3; C% = 353 = 10
Omeem: 10 coueTanuil.
3. CKOIBKUMH CIIOCOOaMH MOKHO BBIOpATh M3 6 4eIIOBEK
KOMHCCHIO, COCTOSIIIIYIO U3 TPEX qencll)BeK‘?
6!
Pewenue: n=6, m=3; C% = 36-3)! = 20
Omesem: 20 crioco0oB.
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Mpnioxenne Ne 8

IIpousBoaHasi, npUMeHEHHE POU3BOIHOM

IS

IIpeneanbl.

lim1/n=0;

n—oo

limq" =0, ecn |q|<1;
n—oo

limC=¢C;

n—oo

k
lim ----=0;

n—oo nM

Ecam lim xn = Db, lim yn=c, To
N—o N—o0

lim (Xn+Yn): lim Xn + lim Yn:b‘l'c;

N—o0 N—o0 N—oo

lim (Xn *Yn) =lim Xn *[im Yn= b* C,

N—o0 N—oo N—oo

lim (xn/yn) =limxn/limyn=b/c;

N—o0 N—oo N—o0
lim (kxn) = klim xn = kb;
N—o0 N—o0

I'eomeTpryecKkuii CMBICJI IPOU3BOIHOM

f'(xX) =k =tgex

U X

Ecnu x rpaduky pynkuuu y=f(X) B Touke c
abcuuccoit Xo MOXKHO TMPOBECTH KacaTebHYIO,
HemapaieIbHyIo ocH y, To f'(Xo) BeipaskaeT
yrII0Boi K03((HUIMEHT KacaTeIbHOM.

Pdusnyecknii (MexaHHUYECKHIiA)

CMBICJI IPOM3BOTHOM
[IpounzBoHast BeIpakaeT MTHOBEHHYIO CKOPOCTh
B MOMEHT BpeMeHH t.

[Ipon3BoaHAsA OT CKOPOCTH 110 BPEMEHU
SIBJISIETCS] YCKOPEHUEM.
y=Ff(X)

f' (X0) =V (ckopocmu)

" (Xo)=V’— a (yckopenue)

DopMYyJIbI IPOM3BOAHBIX.

1. C’=0

2. x'=1

3. (kx +m) =Kk

4. (x?)'=2x

5. (1/x)' = 1/x

6. (x") =nx""1

7. (sinx)’ = cosx

8. (cosx)' = -sinx
9. (tgx)' =1/ cos®x

10. (ctgx)’ = - 1/ sin’x
11. (Vx)' = 1/2vx
12. (Cu)' = C*u’

IIpaBuaa (uddepenuupoBanns

L. (u+v)=u+Vv
2. (u*v) =uv+uv
u u'v-uv’

Crnoxnas  ¢ynkius: f'(q(x)) = f(9)*q'(x)

YpaBHeHHE KacaTeJbHOH

y = f(x0) + f'(X0)*(x — Xo)

62




IIpnMeHnenne MpoOU3BOIHOM

MOHOTOHHOCTH Touku IKCTPEMYMbI I'padmk Hau6oabiee u
IKCTpEeMymMa bynxnun bynxuuu HanMeHbIIee
3HaYeHHne
pyHkuun
Ha [a; B]
1.D 1.D 1.D 1.D 1.D
2.CranmoHapHbIe 2.CranmoHapHBIe 2.CranmoHapHbIe 2.CranmoHapHbIe 2.CranmoHapHBIC
TOYKH: Y, TOYKH: Y, TOYKH: Y, TOYKHU: V', ¥ KPUTHIECKHE
y' =0. y' =0. y' =0. y' =0. TOYKH,
3. Kputuueckue 3. Kputuueckue 3. Kputuueckue 3. Kpurnueckue JexXalme
TOUKH. TOYKH. TOUKH. TOUKH. BHYTpH [a; B].
4.3naku y'. 4.3naku y'. 4.3naku y'. 43naku y'. 3.Beruucnuthb
5.0tBerT: 5.IIpoMexyTKH 5.IIpoMexyTKH 5.IIpoMexyTKHn 3HAYECHHUE
IIPOMEKYTKU BO3pacCTaHMus, BO3paCTaHMUs, BO3pacTaHMsI, GbyHKIMN
BO3pACTaHMUs, yOBIBaHUSI. yOBIBaHUSI. yOBIBaHUSI. B TOYKax 1.2 U
yOBbIBaHUS. 6.0TBeT: Xmax. 6.Touku 6.Touku B KOHI[axX [a; B]
Xmin 9KCTpEMyMa! 9KCTpEMyMa! 4.0t1BeT:
Xmax, Xmin. Xmax; Xmin- BEIOpATh
7.01BeT: 7. DKCTpEeMyMBI Haub wim
Y(Xmax), Y(Xmin) OyHKIUN: HauM 3HAYCHHC

V(Xmax), Y(Xmin)
8.Jlom TouKwH.

9.I'paduk.

¢b-nun
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Mpnioxenne Ne 9
IlepBooOpa3nas, mHTErpaJ

1.@ynkuumto F HaspiBaeTcs nepBooOpas3Hoii it GyHKuK f Ha 3alaHHOM MIPOMEKYTKE, €CIIU IS

BCEX X U3 ATOr0 MpoMexyTKa BeimosHeHo: F'(X)=f (X)

2.00mmii BUT IEpBOOOPA3HBIX.

Ecnu F-niepBoo6pasnas s ¢pyukuuu f, To F+C (rae C-const), Takxke sBisieTcs

nepBooOpasuoit ms f.

f(X) F(x) f(x) F(x)
kf(x) KF(x) sin(x) -c0s(X)
f(x)+g(X) F(x)+G(X) cos(x) sin(x)
C Cx e e
Xn Xn+l 1 tg(X)
A S 2
n+1 COS X
1 Inf x | 1 -ctg(x)
; . 2
SIn X
X X
1 2/x a a
Vx In a
3. ®opmyia Herorona-Jleiibuuiia. 4
ABCD-kpuBonuHeliHas Tparenusi. /\/i“-
S-miomniane KpUBOJIMHEHHON Tparenuy. i |
b 1 |
S= [ f(x)dx = F(b) - F(a) .rze F'(X) = f (x) 5 | X
: a |0 b
Tadauua 0CHOBHBIX HHTEIPAJIOB: OcHoOBHBIE CB-Ba
HeonpeeJEHHOr0 HHTerpaJia;
. el ( J‘.:OS xdx =sin x + C, 1.ITpou3BogHAsI HEOTIP. HHTETpaIa
_[X dx = o+l +Cla# paBHA MO IUHTETPATBHOM ()YHKIIUH;
dx ix Qg pepuHIMa OT HEomp.
J'— =ln|q + C. J' — =tgx+ C, MHTErpaia paBeH IOUHTEr.
X cos” X BBLIPKEHUIO, T.€.
dx :
=arctgx + C. =-ctgx + C. = =
f“f g fsmgx g (If(x)dx) =f(X) u d [f(dx =f/(dx
dx ) dx 1 lx-a .Heormp. unTerpan ot
=arcsin x+ { [—— =— |+ (T .
_[ 2 IX_ " 22 |x+a uddepunimana HEeKOTOpOH
\WVHKIIUU paBEH CyMMe 3TOM
Jh”dx _at clol 4 J- dx :]n‘x+ ,fxz + k| o T I/IVHpOI/IBBOJ'II:HOI/I
In a I + Kk ISTHHOM:
fe"dx e f ix 1 X ﬁfF(x) =F(x) +C,
E o T g —+ C' 9]
xX+a? a a 3.IToCTOSIHHBII MHOYKHUTETh MOYKHO
0 xdx =- c dx X BBHIHECTH M3-1T0]T 3HAKa HHTErpaa,
fsm X cos T Iﬁ —aresin — C. r.e. ecu k=const0, To
- X ‘ [ Codx =k [f (x)dx
4.Heonp. unTerpan ot
JIreOpandeckoi cyMmmbl 2-X QyH-
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Wil paBeH aaredpandeckoi cymme
MHTETPAJIOB OT ATUX (PyH-UIi B
OTIEIBHOCTH, T.€.

fir o £geolax = [foodx+ focx
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MHOrorpaHHuKH

OB BEMbI

nnowAab NOBEPXHOCTU

V=a?

a — pebpo Kyba

....--_._.,
e

.
.
aed

S = 6a?
d=aV3

JUIHHAQ JIHAroHaJ1u

S = 285 * Ssox
Soen — TJIOLLA/Ib OCHOBAHUA

h — BbICOTA

.
HE [
l-\

¢ V=g« bee

NPAMOYrONbHLIN Napannenenyunes

S = 2ab + 2ac + 2bc

d=a%+b?+c?

§S= 2Socu 7+ SGOK

':"5. h ‘ V=S h| Seeq — MJI0OLA/AL OCHOBAHHUA
np"m h — BbicoTa
V= %Soc,, +h
4& = Socn + Ssox
nupamuaa
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Ipuio:xxkenne Ne 11

Tesna Bpamenus

OBBbEM - MNOLAAb MOBEPXHOCTU
WS
“ V = tR2h S = 285 * Ssox =
> %) R — pajiHyc OCHOBaHUA = 2nR? + 2nRh
unavHAp h — BbIcOTA
1 S = Soey + Scox = TR? + nRL
V= % Soen * R L — oGpasyiomas
C_ R — [p2 2
—— L=+yR*+h
4 3
F— §71'R = 4TZ'R2
wap
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IMpuioxenne Nel2

KoopanHatsl 1 BEKTOPbI

[IpousBonpHas To4Yka A B MPOCTPAHCTBE XapaKTepU3YeTCs TpeMs dYHuciaMu: abcuuccoil X,
OpJIMHATOM Y, allJIMKATOM Z, UTO 3arucbiBaeTcs Tak: A( X; y; Z) — KOOPJIUHATHI TOYKH.

A\
M B

A(Xa;yaza) ,  B(Xa ya;za)
Jiuny orpe3ka AB Haxomum mo ¢opmyre:

[
AB:ﬁqu(-‘-'b—xn}Z +(¥p —Ya)? t (25— 2,)°

Touka M — cepenuna otpeska AB.
KoopaunaTtbl cepeiuHbI 0TPE3Ka HAXOJIUM 1O
dbopmyre :

X, tx rat¥p  EgptE
M ( ﬁz b: }nz}b: ﬁz b)

Haiinure nnuny orpeska AB u koopauHaTsl
CepeIUHBI otpe3ka AB, eciu A (3;-
4;0); B (-1;2;4).

Pewenue:

AB= J[—l —3)24(2—(—4)" + (¢4 —0)?

= /8T +e% +4° =+ 16 + 36 + 16 =

= 68 — nmuuHa otpe3ka AB.
IH(-1) —442 044

M=~ i 3)
M ( 1;-1;2 ) — KoOpIMHATBI CEPEIMHBI OTPE3Ka
AB.

BexTop — HanpaBiieHHBINH 0Tpe30K. OO03HAYAIOT:
AB wm

A a B
A — Havayo BekTopa, B — koHel BekTopa
JITMHO¥ BeKTOPa HAa3bIBAIOT JUTHHY
COOTBETCTBYIOIIETO €My OTpe3Ka.

3amuceiBatoT Tak: |AB|=| AB|
BekTop Ha3biBaeTCs HyJIEBBIM, €CITH €r0 Ha4allo
COBIIAJIAET C KOHIIOM

—_—

AA , 0 — HyneBble BEKTOPBI

Koopaunatsl BekTOpa:
AB [:xb— Xai ¥p— Vai Ip _zn]

E(‘H:“::“aj

Haiinure koopauHaThl BEeKTOpa ﬁ, ecmu A (5;-
6;3), B (-2;0;7).
Pewenue: AB (-2-5; 0-(-6); 7-3)

AB (-7;6;4)— koopauHATHI
BEKTOpa AB

JimHa BekTOpa:

[
— _ | ) i i
|AB|_,\I| (xb—xﬁ} + (Pb_}rn}_+[:zb_zﬁ)_

— _ = = =
|al=+ ai+ a3 + a3

1.Haiinure anuHy BEeKTOpa E, ecmu A (5;-6;3),
B (-2;0;7).

Pewenue: |ﬁ|=

,j(—z —5)+(0—(—6))P +(7-3)*=

= /(7)) +6*+47=V49+36+16=
w.,“m — JIWHA BEKTOpa ﬁ .

2. Haiiqure mawny Bektopa a(1;-3;2).
Pewenue: |a |= 17+ (—3)7+2%=
V1+9+4=415
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YroJ mexkay BeKTOpamMu
a

0 o “A
b

B

-

oL—yroaMexay a u b

1.Ecim a=0% => pextopsl a u b —
COHAIIpaBJIEHHbIE

0 - E S
b B A
2.Bcin a=90° =>7a L b — BeKTOpHI
TepIeH MK IApHbIC

CkajsipHoe mpou3Be/eHne BEKTOPOB:

a-b =|3|'|b|-cosa
a- b= ab, +a,b, +agh,
ab
cosa = ——=

lal - |B]

1.HaiinuTe ckansipHOe MPOU3BEACHUE
BEKTOPOB, €CITH a (2;8;-4), b (0;1;
-3).

Pewenue: a-b =2-0+8-1+(-4)(-3) =
0+8+12 =20

2. Haiimute ckansipHOE POU3BEICHUE
BEKTOPOB, €CIIM yTOJ MEX]1y HUMU paBeH 90°.
Pewenue: T.x.o=90° cos90°=0=>
a-b=13|-|b|-cos90°=[3|-|b|-0= 0
3.JlokaxwuTe, 9TO BEKTOPHI B3aUMHO

MNEPNCHANUKYIISIPHBI, cCiin
a(—4;—8; —14), b(2;—6;—4)
Pewenue:

a-b= —4-2+8-(—6)+(—14)-(—4)=0
T.K._EI"E=IJ = cosoa=0 => o=90° =>
1

sl }

=]
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Ipuio:xxkenne Nel3
I'padpuxku pyHkumi

1) I'paduk JuHeiiHON PyHKIHT

JIuneitHas (yHKUMSA 3aaeTCi ypaBHEHHEM »  “r +b. I'padux nuHeliHOW (yHKIHI

MpeacTaBisieT co0oi NpsiMyro. [t TOro, YTOOBI MOCTPOUTH MPSAMYIO JOCTATOYHO 3HATH JBE
TOUKH.

Hpumep lulloctpouts rpadux Gpynkmum » — 2x +1. Haiinem nBe Touku. B xauectBe onHOM
U3 TOYEK BBITOAHO BbIOpaTh HONb. [Ipu odopmienun 3agaHuii KOOPAMHATHI TOYEK OOBIYHO
CBOJATCS B TaOJIMILY:

X 0 1
J 1 3

IIpu opopMmieHnH YepTexa Bceraa
MOANMCHIBAEM TPa(PUKH.

YacTHble ciyyan JTUHEHHOW (yHKIIMH:

1) Jluneiinas  Qynkuus  Buma @ - 2% (2#0)
Ha3bIBAa€TCSI  NPAMOM  IPONOPLUUOHAIBHOCTBIO.

y=-=
Hampuwmep, 2, I'padux psSIMOU

IIPONOPUMOHAIBHOCTA  BCETJa IPOXOAUT 4epes
Hayano KoopauHar. Takum oOpa3oMm, HOCTpOEHHE
IIPSAMOM YIIPOINAETCST — AOCTaTOYHO HAWTHU BCETO
OJIHY TOUKY.

2)  VYpaBuenwe Buga ¥ B 3aaeT  IPAMYIO,
napamtensHyio oci “4 | B wactHocTH, cama oce P4 3anaercst ypasrenmem ¥ = 0 I'padux

(yHKIHE cTPOMTCS cpasy, 6e3 HAXOXKIEHHS BCAKHX TodeK. TO ecTh, 3amuch » -4 cienyer
MIOHUMATh TaK: «MI'PEK BCerja paBeH —4, MpH JI0OOM 3HAUEHUH UKCY.

3) VYpaBHeHue Buua =% sanaer MpsIMY10, TMapauIebHYI0 OCH OF | g wactHoctn, cama
ocs T sapmaercs ypaBHEHUEM * = 0, I'paduk QyHKIIMU TaKkKe CTPOUTCA  Cpasy.
ammce X = 1 clelyeT MOHUMATh TaK: «UKC BCET[a, PH JIF0OOM 3HAUEHUU UTPEK, PaBeH 1».

2) I'paduk KBaApaTHYHOM, KyOUYecKoil pyHKIUH, rpaduK MHOTOYJIeHA

o

[lapa6oma. I'padux kBagpatuuHoit GyHKmHH * &% téxte (¢# |:') MpeACTaBIsIET coOoM

napadouy. Paccmotpum 3HAMEHUTBIN
_ .2

ciywait: ¥ #

2
CgoiictBa Qpyukmun = ~ *

06aacTb onpeneJeHus — 11000€
JENCTBUTENbHOE YUCIIO (JII000€ 3HAUEHUE KUKCH)
D(f) =R.

OOJyracTe 3HAUYEHUH — OTO MHOXECTBO BCEX
3HAYEHWH,  KOTOpbIE  MOXET  MPUHUMATH
nepeMeHHast KHUTPEKY. B JTaHHOM
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ciryvdac: E(‘f:l = [D’ ) — MHOXCCTBO BCCX ITOJIOKUTCIIbHBIX 3Ha‘{eHHI>'I, BKJITO4asa Hoab. O01acTh

3HAYEHHUH CTaHJapTHO 0003HAYaeTCs Yepes E(S) W = ':y:'.
_ .2 ST B N
DOyHKIUA Y= gpasercs 4éTHOI, T.K. Jlx=Cay=x =7 Ecian ¢pyHkuus siBisiercst

4€THOM, TO ee rpapuK cMMMeETPUYEH OTHOCHUTEJILHO OCH or Jx)=Sx) .
[Ipumep 2

[Moctpouts rpaduk QyHKIHH Jxy=—x+2x .

Haxonum Bepmmny napa6osbl. J[i1s aToro 6epéM mepByro NMPOU3BOIHYIO M MPUPABHUBAEM €€ K
HYJIIO:

Fin=i—xr+2n)'=-2x+2=0

PaccuntsiBaem COOTBETCTBYIOIICEC 3HAUCHUEC KUI'PEK:

Fih=-17+2.1=-1+2=1

TakuMm oOpa3oMm, BepIIHA HAXOAUTCS B TOUKE (L 1)
Tenepb HaX0AMM Jpyrue TOYKH, IPU 3TOM HArjio IMOJIb3YeMCsl CUMMETPHUUYHOCTBIO MapaloJibl.

Crnemyer 3aMeTUTh, 9TO (QYHKIHS Jx)=—x +2x
CUMMETPHYHOCTD Hapabosbl HUKTO HE OTMEHSIL.

B xakom nopsiike HaxoJUTh OCTAJIbHbBIE TOUKH, TyMato, Oy1eT MOHATHO U3 UTOrOBOM TaOIMIIbI:
X 1 0 2 -1 3 -2 4
F 1 0 0 -3 -3 -8 -8

Breimonaum YCPTECIK:

— He fAIBJIAeTCHA YE€THOM, HO, TEM HE MEHee,

_ 2
Jlns xBagpatuuHoit pyHKmum » 44 torte Cha [:') CIPaBEUIMBO CIIENYIOLIEE:
Ecam € > U, 1o BerBu napa6oibl HanpaBJ1eHbI BBEpX.
Ecan € < U, 1o BerBu napa6osibl Hanpas/1eHbI BHU3.,

3)Kyonueckas napadosa

Kybuueckas mapaboma 3ajmaercs  (yHKmmei @ © .
Tlepeunciim OCHOBHEIE CBOMCTBA (DYHKIHH » 4

Q0JacTL  ompeaejeHus — J11000e  JEHCTBUTENLHOE
aucno: D) =R

OO6OsacTh  3HadueHWW —  J000€  JEeHCTBUTENBHOE
YUCITO: E()=R
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3

Oynkmus @~ * apnserca neuérHoii. Ecim QyHKIMs SIBIsieTCS HeYETHOI, To ee TpaduK
CHMMeTPHYEeH OTHOCHUTEJbHO HA4YaJa KOOPAMHAT. AHAIUTUYECKH HEUETHOCTh (PyHKIUM

BBIPAXKACTCA YCIIOBUCM

X 0 1 -1

2

=2

J 0 1 -1

8

-8

_E 2
I'paduk dynxiumm + ~ &% tox" toxtd (¢# D)I/IMeeT CJICTYIOIIUN BHI:

4) TI'paduk pyHKIU

n -

Hy:ﬁ

OH nipeAcTaBisieT co00¥ OJHY U3 BETBEH MapadoJibl.

OcHoBHbIE CBOIiCTBA (DYHKIIUU F=EAL

006J1aCTh ONpeIeeHUsI Dify= [D;+o::}.

O61acTb 3navennit: 27 = [U;m} .

To ectb, rpaduk YHKIMU MOTHOCTHIO HAXOJUTCS B MEPBOU
KOOPJMHATHON YETBEPTH.

y=ir,
1

DOyHKIMS e OrpaHv4YeHa CBepXxy.
x 0 4 9
Y 0 1 2 3

5) Oo6paTHasi NPONOPHHOHAIBLHOCTD y = K/X

I'padpux ¢pynxmun Buma y = K/X mpexcrasisier co6oii aBe
BETBH r'HIepO0IbI.

Ecimn 220 1o runep0o/ia pacmnoJiokeHa B HEpPBOH H
TpeTheil KOOPAMHATHBIX YeTBePTAX (CM. PUCYHOK BBIIIE).

Ecau ¢ “:0, TO runepdosia pacnojiokeHa BO BTOPOH H
YeTBEPTOil KOOPAUHATHBIX YeTBEPTHAX.

.4

6) T'padux noxazarenpHoii pynxmun * ~ ¢
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-
'
—_
o
—_

a2 718 | ¥ e =037 |1 e=272

€ —3TO UPPALMOHATILHOE YHUCIIO:

L
OcHOBHbIE CBOMCTBA QyHKIHH *  ©
QobsacTh onpeneeHUs ! D=9 _ TH000€ «HKCH.

O06nacTh  3HAYCHHM: E(f)=(04) . Oobparure
BHUMAaHHE, YTO HOJIb HE BKIIOYAaeTcs B 00JacTh
3HAYEHUM. DKCIIOHEHTa —
(bYHKIMS MOJT0KUTETbHAS, TO €CTb 0171

=" =0

N1006020 «UKC» CIIpaBCAJIMBO HEPABECHCTBO Y
a caM Fpa(bHK 9KCIIOHCHTHBI MOJIHOCTBIO PACIIOJIOKCH
B BerHeﬁ IMOJIYIIJIIOCKOCTH.

— x
[IpuHOUNUAIBLHO TaKoil e BHA HMeeT JiI00asi MNoOKa3aTeJbHass (YHKIUS r=ao

_ L3 _ I _ u
ecan & > 1, DyHKINH y=2 T 3 YT 10 OyIyT OTJINYATbCSl TOJIBKO KPYTHU3HOM HAaKIJIOHA
rpaduka, mpuuemM, 4em OoJbIlle OCHOBaHUE, TEM Kpyde OyneT rpaduk.

O6paTI/ITe BHUMAHHE, YTO BO BCEX ClIyUadXx rpa(i)I/IKI/I MpoXOoaAT 4€pe3 TOUKY (0’1) , TO €CTh
1

¥
y= [ ] ="
Ocnosanue Y <2 <1 Crosa pUMEP C SKCIIOHEHTOM € — Ha 4epTeKe COOTBETCTBYIOLIUN

rpauK MpodYepyeH MAJTMHOBBIM LBETOM. [IPHHIMIHMAIBHO TaK K€ BHINIAAT Ipadukd QYHKIMI
¥ ¥
¥= [1] = 3—:&‘ ¥= [1] = '_,."_x
3 , 7 AT. 1.

7) T'paduk norapupmuyeckoii pyHKuuu

Paccmorpum byHKITUIO c HaTypajabHbIM norapudmom ¥ Inx .
BhInoHUM TOTOYEUHBIN YepTEK:

x el=037 |1 ex=272 | =730
F -1 0 1 2

OCHOBHBIE CBOHCTBA GyHKIMH ~ hx.

OQobs1acTh onpeneJeHUs . D{f) = (0400)

O01acTh 3HAYCHUIA: E)=%

— r
IKCINOHEHIUATIBHASA bynxuns ¥ = u
Aorapudmuueckas Qynxmus ¥ Inx_ 3TO0 JBe
B3aMMHO o0paTHbIe NINTL L

8) I'paduku TpUroHOMETPUUYECKUX (PYHKIIMIA
I'paduk pynxiun » = “ 7+
JlaHHas JIMHUS HA3BIBACTCS CUHYCOUOOL.

OcHoOBHBIE CBOMCTBA (yHKIum » ~ “ %
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- JlanHas pyHKIUS SBIISETCS MEPUOAMYECKOI C TIEPHOIOM 2

O0JacTh onpeesieHUs Dif)=% , TO €CTh IS JTF0OOr0 3HAYEHUS «UKC» CYLIECTBYET
3Ha4YeHUe CUHYCA.

Oo6J1acTb 3HAYEHMIA: Ef)= [‘ 1;1—]

i X

Oynkims ¥~ SIBJISICTCSI OTPAHUYEHHOM: ~ l=smx=1
Cunyc — 3T0 (YHKUHMS He4YeTHAs,, CHHYCOHWJa CHMMETPHYHAs OTHOCHUTEIBHO Hadvaja

KOOpJIMHAT, U CIPABEJUIUB CIeAYIOMIHM PaKT: sm{—x) =~ 7

Cosx

I'papux pynkmun ¥

Kocunyc — 310 ¢QyHKuusi 4derHasi, ee rpapuk

CUMMCTPUUCH OTHOCHUTCIIBHO ocHu or , u

CIIPAaBEUIUB CIIEAYIOMHUI (aKT: Co8(—x) = CoEX

I'papuk pynxuun » = &7

OCHOBHbIe cBojicTBa PyHKIHH ~ — 757 ;
Jlannas gyHKHMs ABJIACTCS MEPHOTTUECKOI C
nepuonom

DA =sﬁu{f+ﬁc,kez}
0O0J1acTDL onpeaeIeHNs . 2

OGaacts snavennii: 2 = H,

Oynkuns ¥~ €% ge orpanmuena.
Tanrenc — QGyHKUMS HedeTHasl, KAK U B CJIy4ae ¢
CHHYCOM, MMHYC M3-TIOJi TaHIeHca HE TepseTcs, a

BBIHOCHTCH: “8 (-x)=—tgx

I'padpuxn 0OpaTHBIX TPHTOHOMETPHYECKUX (PYHKIMIT
V= arcsin X
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nlly

BBIHOCUTCA.

['padux apKKOCHUHYC

Tlepeuncium OCHOBHEIE CBOMCTBA PyHKImy » . o -t & -

O0JaacThb omnpeesieHUs: ey :':[_ 1;1], HE CyIIECTBYET 3HA4YCHUMU

T
Eif)= [— 55}
OO0macThb 3HAYCHUM: , TO eCTh,
dynxuus ¥ = T grpanmyena.
ApkcuHyc — QYHKUHSI HedeTHasi, 3/eCh MHHYC OINATh e

arcsi —x) = —arcsin x

rrrrrrrrr e

a y=gaglfcCoi X

['paduk apkranrenca

¥ =arcigx

[lepeunciuM OCHOBHbIE cBoiicTBa yHKImM » & CLEX .

00.J1aCTh onpe/ieJIeHUs Dif)="

Oo0acte

Yy paCCManHBaeMOﬁ (b}/'HKI_[I/II/I €CTb ABC aCUMIITOTHI:

ApKTaHreHc — pyHKUMsA HeYeTHAas:

I'paduk apkkoTanrenca »
(R S S S S U NP

3HAYEHUI:

B(f)= [—

T
22 g V= arcigx

] , TO  €CTb, ¢byHKIM OrpaHUYeHa.

im {arcigx) = 7 fm {arciga) = —j_;

¥ o 2
arcig(—x) = —arcigx

arectox

' ' '
A

¥ = @rocigx
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