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CpestHero npodeccHonaiLHoOro 00pasoBanus Ha 6a3e 0CHOBHOIo 0buiero oopa3oBaHHs ¢ Y4ETOM
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[puneprbix nporpamy 001e00pa3oBaTeIbHbIX YUeOHbIX IUCUNTLINH UIS NPOECCHOHATBHBIX
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PaGouas nporpamwva pazpadoraHa B COOTBETCTBHH C Pa3biACHEHHUSAMH [0 peaiu3allii
IPOIPAMMbBI CPE,IHEI0 001Iero 00pa3oBaHus B 1pe/ieiax 0CBOeHHs 00pa3oBaTe/IbHBIX MPOrpaMm
CpeHero npoeccHotaILHOro 0dpazoBanus Ha 6aze 0CHOBHOrO 001ero 00pa3oBaHus C YHETOM
rpedosannii ®IOC u npoduist noayuaemMoro npodheccHoHaIbHOr0 00pa3oBaHusl, 0100peHHBIX
Hayuno-merosmueckum  coserom  Ilentpa  npodeccuonansHoro  o0pa3oBaHHs H - CHCTEM
kpanpuratii GIAY «dUPO» o1 10 anpens 2014 . Ne 1.

CoaepKanne nporpavMMbl peain3yercs B MPOLECce OCBOCHHS CTYJICHTAMH OCHOBHOMH
poecCHONAILHOI  00pa30BaTeNbHOI  NPOrpaMMbl [0 CHEUHAILHOCTAM  CPEIHEro
1pOGeCCHONANBLHOTO  00pa3OBAHMA TIPOTPAMMbl  [IOTOTOBKH CHELHATHCTOB CPE/IHEro 3BeHa

(YCO) connanbo-3KOHOMHHECKOTO mpoduis.
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1. IIACIIOPT ITPOI'PAMMbBI YUYEBHOM JAUCHUITJIMHBI
«MATEMATHUKA»

1.1. O6snacTh NpUMeHEHNS NPOrPAMMBI

PabGouas nporpamMmma yueOHOM NUCHMIUIMHEI (Hanee mporpamma Y /1) - sBIsieTCS 4acTbio
OCHOBHOM TpopecCHOHAILHON 00pa3oBaTeNbHOM mporpamMmbl 1o crenuainbHocTsM  CIIO
COIMAIBHO-OKOHOMUYECKOTO Tipodmiis, pa3paboraHHoid Ha ocHOBe TpeboBanmii PI'OC
cpeaHero o0mero oO0pa3oBaHMs, NPEABABISEMBIX K CTPYKTYpE, COIEPKAaHUIO M PE3ylbTaTaM
OCBOCHUSI y4yeOHOW IMUCHMIUTUHBI «MareMaTuka», U B COOTBETCTBHU C PekoMeHmamusiMu 1o
OpraHM3ali TMOJy4YeHHs] CpeaHero oOmiero o0pa3oBaHHMs B Ipelenax OCBOCHUS
00pa30BaTeNbHBIX IPOrPaMM CPEIHET0 MPOoPeccHOHATBHOI0 00pa3oBaHus Ha O0a3e OCHOBHOTO
obmero  obOpa3oBaHuss ¢  yderoM TpeOoBaHMH  (pemepaNbHBIX  TOCYJapCTBEHHBIX
00pa30oBaTeNbHBIX CTAaHJAPTOB W IOJNydaeMOH Mpo(eccHuu WM CHEIHaTbHOCTH CPEIHETO
npodeccuoHanbHOro oOpa3oBaHus (mucbMo JlemapTamMeHTa TrOCYJapCTBEHHOH MOTUTHKU B
cdepe moarotoBku padounx kaapos u 110 Munobpuayku Poccuu ot 17.03.2015 Ne 06-259), ¢
yuerom [IpumepHOI OCHOBHOM 00pa30BaTEIIBHON MPOTPaAMMBI CPETHETO O0IIETr0 00pa3oBaHus,
0JI00peHHOM pemeHreM (eaepanbHOr0 y4eOHO-METOAMYECKOTO OOBEANHEHHsI 1O O00ImeMy
oOpa3zoBanuto (mpotoko oT 28 utonst 2016 r. Ne 2/16-3).

Pa6oyas nporpaMmma yue6HOU JUCHUIIJIMHBI MOXKET OBbITh MCIOJIb30BaHA [/
O04YHOU GpOpPMbI 0OYUEHUSI.
1.2. MecT0 AUCHMILIMHBI B CTPYKTYpe OCHOBHOWH NpodeccnoHaIbLHONH 00pa3oBaTe/bHOI
nporpamMmbl:  YueOHas JucHUIUIMHA «MareMaTuka» SBISETCS YYEeOHBIM TMPEIMETOM
00s13aTeTbHON npeamMeTHOM obnactu «Maremaruka u nuHopmatukay OI'OC cpeanero oOIero
00pa3oBaHus ¥ BXOJUT B COCTaB 0OO0IIe00Pa30BATENbHBIX YYEOHBIX TUCIIUILINAH.

1.3. Hean u 3amayd JAMCUMIUVIMHBI — TpeOOBaHUS K pe3yJbTaTaM OCBOEHHS
AUCHUILIMHBI:

bazoBas yacTh

Conepxanme mporpaMMmbl «MaTemaThkay HampaBlIeHO Ha JOCTH)KCHHE CIICTYFOIINX
Lemei:

- obecrieueHne cHOPMHUPOBAHHOCTH TPEACTABICHUNA O COIHMANBHBIX, KYIbTYpPHBIX
HUCTOPUYECKHX (PaKTOPAX CTAHOBJICHHS MaTEMAaTHKU;

- obecneueHne  CPOPMHUPOBAHHOCTH  JIOTMUECKOTO,  AJTOPUTMHUYECKOTO |

MAaTEMAaTHYCCKOI'O MBIINIJICHU A,



- oOecrnieueHre CQOPMUPOBAHHOCTH YMEHUN TNPUMEHSATH IMOJyYE€HHbIE 3HAHUA TpPU
pEIIeHUH PA3INYHBIX 33/1a4;

- obecrieueHne CHOPMHPOBAHHOCTH NPEACTABICHUH O MaTeMaTHKEe KaKk YacTH
00I11eueI0BeUeCKON KYJNbTYpPhl, YHUBEPCAIBHOM $SI3bIKE HAYKH, MO3BOJISIOIIEM OMNHCHIBATH U
U3y4aTh peasibHbIE MIPOLIECCHI U SBICHHUS.

BapuaTtuBHas yacTh — HE IPEyCMOTPEHO

1.4. Pe3y1ibTaThl OCBOCHHS YU4eOHOM JMCIUIIIUHBI

OcBoeHne coaepxaHUs y4eOHOW JTUCHUIUIMHBI «Marematuka» oOecreynBaeT
JOCTH)KEHUE 00YJaIOUIMMUCS CIIEAYIOIINX PE3yIbTaTOB:

1) JMYHOCTHBIX:

- c(OPMHPOBAHHOCTh MPEICTABICHUNH O MAaTeMaTHKEe KaK YHUBEPCAIbHOM SI3BIKE
HAyKH, CPEICTBE MOJIETMPOBAHUS SIBJICHUM U IIPOLIECCOB, UAESIX U METOJaX MAaTEMATUKU;

- IOHMMaHME 3HAUYMMOCTM MAaTE€MaTUKU JUIsl HAay4HO-TEXHHYECKOro Iporpecca,
c(OpPMUPOBAHHOCTh OTHOILIEHUS K MAaTeMaTHUKE KaK K YacTH OOIIEYesIOBEUYECKOM KyJbTYpbI
4yepe3 3HAKOMCTBO C UCTOPUEH pa3BUTHUSI MATEMATUKH, IBOTIOLIMEN MAaTEMaTUYECKUX HJICH;

- pa3BUTHME  JIOTHYECKOrO  MBINUICHHUS,  MPOCTPAHCTBEHHOTO  BOOOpa)KEeHUS,
QITOPUTMUYECKONW KYJIBTYphl, KPUTUYHOCTH MBIIUICHUS Ha YpPOBHE, HEOOXOAMMOM Jis
Oynymeil mnpodeccHOHaNbHOW  JEATENbHOCTH, Ui MPOJOJDKEHHS  O0pa3oBaHUA U
camMo00pa3zoBaHus;

- OBJIAJEHUE MATEeMAaTHMYECKUMU 3HAHUSIMH M yMEHUSMH, HEOOXOIUMBIMH B
MOBCEIHEBHON JKM3HHM, [UII OCBOEHHUS CMEXKHBIX €CTeCTBEHHO-HAYYHBIX JUCHUIUIMH U
JTUCIUIUIMH TPOPECCHOHANBHOIO IUKJIa, JJid TONydyeHUs oO0pa3oBaHHS B 001acTax, He
TpeOyIOMHMX yrIyOJIeHHOW MaTeMaTH4eCKON MOTOTOBKH;

- TOTOBHOCTb M CIIOCOOHOCTh K OOpa30OBaHMIO, B TOM YHCIE CaMOOOPa30BaHHIO, Ha
NOPOTSDKEHUM BCEM JKM3HU; CO3HATENIbHOE OTHOIIEHHE K HENpephIBHOMY OOpa30BaHMIO Kak
YCIIOBHIO YCTICHIHOM NMpodecCHOHaIbHONW U 00IECTBEHHOM JesITeIbHOCTH;

- TOTOBHOCTh M CIHOCOOHOCTh K CaMOCTOSITEIbHOM TBOPYECKOM U OTBETCTBEHHOMH
JeSITEIIbHOCTH;

- TOTOBHOCTh K KOJUJIEKTUBHOM paboTe, COTPYIHUYECTBY CO CBEPCTHHKaMH B
00pa3oBaTeNbHOM, 0OIIECTBEHHO MOJE3HOM, yueOHO-UCCIe0BATENbCKOM, MPOEKTHON U IPYTHX
BUJaX JESATENIbHOCTH;

- OTHOUIEHHE K Mpo(ecCHOHATBbHON NeATEeNbHOCTH KaK BO3MOXKHOCTH ydacTusi B
PELIeHNUH JIUYHBIX, OOIIECTBEHHBIX, TOCYAapCTBEHHBIX, OOIIEHAIMOHAIBHBIX TPOOIIEM;

2) MeramnpeaMeTHBIX:

- YMEHHE CAMOCTOSATEIbHO OIpPENEsATh LENHU JEATEIbHOCTH U COCTaBIATH IJIaHBI
JESTEIbBHOCTH;  CaMOCTOSITENIbHO  OCYILECTBJISATh, KOHTPOJUPOBATb M  KOPPEKTUPOBATH
JeSITENIbHOCTD; UCII0JIb30BATh BCE BO3ZMOXKHBIE PECYPCHI IJISl IOCTHIKEHUS TTOCTaBICHHBIX Leen
U pealu3aliy IUIAHOB JIeATENbHOCTH; BBIOMpATh YCIENIHble CTpaTerdd B Pa3IMYHbIX
CUTYaIUsX;

- yYMEeHHE NpPOAYKTHBHO OOIIaTbcs M B3aMMOJIEHCTBOBATH B IPOILIECCE COBMECTHOM
NEeSITeIbHOCTH, YYUTHIBATh MO3UIMU JAPYrUX YYaCTHUKOB JI€ATENBHOCTH, 3((HEKTUBHO
pasperiatb KOH(PIUKTHI;



- BIQJICHHE HaBBIKAMHU I[O3HABATEIbHON, y4eOHO-UCCIIEOBATEIHCKON M TPOEKTHOM
JEATeTbHOCTH, HaBbIKAMU  pa3pelieHuss MpoOJieM; CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOATEJIbHOMY MOMCKY METOJIOB PELICHUS MPAKTHYECKUX 3a/a4, MPUMEHEHUIO Pa3IMYHbIX
METOJIOB ITO3HAHMUS,

- TOTOBHOCTh W CIIOCOOHOCTh K CaMOCTOSTEILHON HH(OPMAIMOHHO-TIO3HABATEIHLHOMN
JIEeATEeILHOCTH, BKJIFOYAs YMEHHUE OPHUEHTHUPOBATHCS B PA3IUYHBIX HCTOYHMKAX HH(OpMAINH,
KPUTUYECKH OIICHUBAaTh M HHTEPIPETHPOBATH HHOOPMAIUIO, TOJy4aeMYI U3 Pa3IuYHBIX
HCTOYHHKOB;

- BJAJCHUE SI3bIKOBBIMU CPEJICTBAMU: YMEHHUE SICHO, JJOTMYHO M TOYHO M3JIaraTh CBOIO
TOYKY 3pEHUS, UCIIOJB30BaTh aJICKBATHBIC SI3bIKOBBIE CPE/ICTBA;

- BJIaJICHUC HAaBBIKAMHU I103HABATCIBHOM pe(dIEeKCHH KaK OCO3HAHHUS COBEPIIACMBIX
JICUCTBUUA W MBICIIMTEJIBHBIX MPOLIECCOB, X PE3YJILTATOB U OCHOBAHWI, TPAHUIl CBOETO 3HAHUS U
HE3HaHMs1, HOBBIX I03HABATENBHBIX 33724 U CPEACTB JUISL UX JOCTUKEHUS;

- UENEeYCTPEMJICHHOCTh B TOWCKAX W MPHHITHH PEIICHUH, COOOpa3UTEeNbHOCTh W
WHTYHIUS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUM; CHOCOOHOCTh BOCHPUHUMATh
KpacoTy U TapMOHUIO MUPA;

3) mpeaMeTHBIX:

- copMHUPOBAHHOCTH MPEJICTABICHUN O MAaTEMAaTHUKE KaK 4acTH MHUPOBOW KYJIbTYpbI U
MeCTe MaTEeMaTHKH B COBPEMEHHOW NMBWJIM3AIMU, CIOCO0AX OMHCAHUS SIBJICHUN peajbHOTO
MHpA HA MAaTEMATHYECKOM SA3BIKE;

- copMHUPOBAHHOCTH MPEJICTABICHUN O MATEMAaTHYECKUX TMOHATHSAX KaK Ba)KHEUIIUX
MaTeMaTUYECKUX MOJIEIISAX, MO3BOJISIOMIMX OMUCHIBATh U U3Y4YaTh PAa3HbIC MPOLIECCHI U SBJICHUS;
MMOHUMaHUE BO3MOKHOCTH aKCMOMATUYECKOTO MTOCTPOEHUS MAaTEMAaTUUYECKUX TEOPUH;

- BJAJCHUE METOJAMHU JOKAa3aTEIbCTB U AITOPUTMOB PELIEHUS, YMEHUE UX PUMEHSATD,
MIPOBOJIUTH JOKA3aTEJIbHBIE PACCYXKICHUS B X0/I€ PEIICHUS 3a/1a4;

- BJAJCHUE CTAHAAPTHBIMHU IPUEMaMHU PEUICHUS PAIMOHAIBHBIX M HUPPALMOHAIBHBIX,
MOKa3aTeNIbHBIX, CTENEHHBIX, TPUTOHOMETPUUYECKHX YpPABHEHUH W HEPABEHCTB, UX CHUCTEM;
HCIIOJIb30BaHNE TOTOBBIX KOMIIBIOTEPHBIX MPOTrpamMM, B TOM YHUCJIE AJI TIOMCKA MTYTH PEIICHUs U
WJUTIOCTPALIMK PELIECHUs] YPAaBHEHUIN U HEPABEHCTB;

- c(hOpMHUPOBAHHOCTh TMPEACTABICHUI 00 OCHOBHBIX TOHATHUSAX MaTEMaTHYECKOTO
aHalM3a M WX CBOWMCTBaxX, BIAJCHHE YMEHHEM XapaKTepHu30BaTh IMOBeACHHE (YHKIUH,
MCIIOJIb30BAaHUE MOTYYEHHBIX 3HAHUH /1711 OMMCaHUs U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEN;

- BIIaJICHUE OCHOBHBIMU MOHSATHUSIMU O IUIOCKUX U IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX
durypax, uX OCHOBHBIX CBOMCTBAxX; C(HOPMHUPOBAHHOCTh YMEHHS paClO3HABATh T€OMETPUUECKHE
burypsl Ha 4YepTekKax, MOJENSIX W B PEATbHOM MHUPE; NMPUMEHEHHE H3yUYEHHBIX CBOICTB
reoMerpuueckux ¢uryp u QopmMya A pelieHus TEOMETPHUYECKHMX 3afad W 3aJad C
MPAKTUYECKUM COAEPKAHUEM;

- cOopMHUpPOBAaHHOCTh TMPEACTABICHUN O TMporeccax U SBJICHHUSIX, HMEIOIUX
BEPOATHOCTHBIM XapakTep, CTATUCTUYECKHX 3aKOHOMEPHOCTAX B PEATbHOM MHUPE, OCHOBHBIX
MOHATHUSX 3JIEMEHTAPHON TEOPUU BEPOATHOCTEH; YMEHUI HAaXOJWUTh U OIIEHUBATh BEPOATHOCTH
HACTYTUICHHSI COOBITUM B TPOCTEUIINX MPAKTHUYECKUX CUTYAIUSX U OCHOBHBIC XapaKTEPUCTUKH
CIIyYalHBIX BEJIUYHH;

- BJIaJICHWE HaBBIKAMH HWCIIOJB30BAHUSI TOTOBBIX KOMITBIOTEPHBIX MPOTpaMM TIPHU
pEelIEHUH 3a]1a4.



1.5. Koiu4ecTBO 4acoB HA OCBOEHHE MPOrPaMMbl Y4eOHO# JUCHUTIIMHBI:

MaxkcumanbHON yueOHON Harpy3ku cTyaeHTta 351 4acoB, B TOM YHCIIE:

- 00s13aTebHON ayAUTOPHON yueOHOU Harpy3ku cTyneHTa 234 yacoB (B ToMm yucie JIII3 - 48

JacoB);

- CaMOCTOSITEILHOM paboThI cTyeHTa 117 yacos.



2. CTPYKTYPA U COJIEP)KAHUE YUYEEHOM JIUCLIUITJIMHBI

2.1. O0beM y4eOHOM NTMCHUILIMHBI U BUbI Y4eOHO# padoThl

Buj yueOHoli 1eATeIbHOCTH O0beM yacoB
MaxkcumanpHas yueOHas Harpyska (BCero) 351
OO6si3aTenibHas ayIuTOpHAs yueOHast Harpy3Kka (BCero) 234
B ToM uucne:

JlaboparopHble 3aHATHS HE IIPEYCMOTPEHO
[IpakTHueckue 3aHATUS 48
KonTponbHbie paboThl HE NMPEAYCMOTPEHO
KypcoBas pabota (mpoekT) HE TIPETYCMOTPEHO
CamocrosiTenbHas paboTa cTyneHTa (Bcero) 117

B tom uncie:

CamocTtosaTenpHas pabota Hag KypcoBoW  paboToi HE MPEAYCMOTPEHO
(mpoexToMm)

Jpyrue Buapl caMOCTOSTEIbHON pabOThI 117
Wrorosas arrecranus DK3aMeH




2.2 TeMmaTn4yecKuii IVIaH U coiepkaHue y4eOHOo# JucuIIuHbl «MaTeMaTuka»

HaumenoBanue pa3zienoB u Copepxanne  yueOHOro  MmaTepuana, JabopatopHele | OObem yacoB | XapakTEepHUCTUKA OCHOBHBIX BHJIOB
TeM MPAKTHIECKHE PaboThl, CAMOCTOATENbHAS paboTa 00yJarOINXCs y4eOHOW JEeSATEIBHOCTH CTYICHTOB
(Ha ypoBHE y4EOHBIX JIEHCTBUIA)
PA3JAEJI 1 Auareopa
Beenenue. JleiicTBUTENBHBIE YUCIA. )
Tema 1.1. PazButne Coneprxkanue ydeOHOro Marepuana
MOHSITHS 0 YHCJIE. 1 | HdedictBurenbHble yucna. IlorpemHocTy NPHOIMXKEHUN H 2 Brimonxenue apu(pMeTHUIECKUX
BBIUHCIICHHUH. JIEHMCTBUI HAJT YUCIaMHU, coueTast
2 | BelnonHenye NpUOIMKEHHBIX BEIYUCIEHHH. 2 YCTHBIC U IIMCBMCHHBIC [IPUCMBI.
3 | Lenble U paoHaIbHBIE YHCIIA. 2 Haxomz{e“:HI/Ie HpH6HH}KeHHj’IX
3HAUEHUH BEJIMYUH U MOTPEIIHOCTEH
4 | KomruiekcHble unca. 2 . .
BBIUUCIICHUM (abcomroTHOM u
Jlaoparopubie paboThi HE OTHOCHTEIBHOM); CpaBHEHHE
HPCAYCMOTPCHO | yyjci10BBIX BEIPAIKEHHIA.
[Ipaktuueckass pabora Nel JleiicTBuss Hajg KOMIUIEKCHBIMU 2 HaxosxkIeHue OIIMGOK B
IACIIaMH. npeoOpa3oBaHUsX U BBIYUCICHHIX
KoHTpoJibHBIC paboTEI HE (oTHOCUTCA KO  BCeM  IyHKTaM
HPEAYCMOTPEHO | porpammbl)
CamocTrosarenbHas pabota 00ydJaronuxcs HE
MIPEAYCMOTPEHO
Tema 1.2 Ocnosbl | Cofeprkanue yueOHOro Marepuana
TPUTOHOMETPHUH 1 Nzyuenue paJaHHOTO MeToJ1a

Paguannas MEpa yrijia. BpamaTeJleoe JABHIKCHUC.

U3MEpPEHUsl YIJIOB BpAllEHUd U HX
CBSI3U c rpasxyCHON MEpOM.
N300pakeHue yrioB BpallleHUs Ha




2
2
CuHyc, KOCUHYC, TAHT'€HC, KOTAaHT€HC Yncia
OCHOBHBIE TPUTOHOMETPUYECKHE TOXKAECTBA, (OPMYIIBI 2
IPUBE/ICHUS.
CuHyC, KOCMHYC W TaHI'€HC CYMMbI M DPa3HOCTU JBYX 2
yraoB. CHHYC ¥ KOCHHYC IBOMHOTO yIJa.
CuHyC, KOCMHYC W TaHI'€HC CYMMbI M DPa3HOCTU JBYX 2
yriaoB. @opMyJIbl IOJIOBUHHOTO YITIA.
[IpeoOpazoBanus CyMMBbl TPUTOHOMETPUYECKUX (PYHKIIMH 2
B IIPOU3BENICHUE U IPOU3BEACHUS B CYMMY
BolpaxkxeHue  TpuUroHomeTpuyeckux — (QYHKIMH  uepe3 2
TaHT'€HC [TOJIOBUHHOT'O apryMEHTa.
[IpeoOpa3oBanue  MPOCTEMIIMX  TPUTOHOMETPUUECKUX 2
BBIPAKECHUI.
ApKcuHYC, apKKOCHUHYC, apKTaHI'€HC YUCIIA. 2

OKPYXKHOCTH, COOTHECEHHE BEIHUUHBI
yria €¢  €ro  pacHoJIOKEHUEM.
dopmyIUpOBaHUE onpeaeIeHu
TPUTOHOMETPHUECKUX (DYHKIUH IS
yIJ0B TOBOPOTa M OCTPBIX YIJIOB
MPSIMOYTOJIBHOTO ~ TPEYTrOJIbHUKA U
00BsICHEHNE UX B3aUMOCBSI3U.

[Ipumenenue OCHOBHBIX
TPUTOHOMETPUYECKUX TOXKIECTB IS
BBIYMCIICHUS 3HA4YCHUI

TPUTOHOMETPUYECKUX (PYHKIUI 110
OIHOM u3 Hux M3yueHne OCHOBHBIX
¢dbopMyn TpPUTOHOMETPHH: (HOPMYJIbI
CIIOKEHMSI, yJIBOEHUS,
npeoOpa3oBaHus CYMMBI
TPUTOHOMETPUUYECKHUX (PYHKIUH

B IIPOM3BEJIECHUE M IPOU3BEACHUS B
CyMMY U MIPUMEHEHHE npu
BBIUNCIICHUH 3HAYEHUS
TPUTOHOMETPUUECKOTO BBIPAXKEHUS U
YIPOILEHUS €TO.

O3zHakomiieHHE co CBOMCTBaMH
CUMMETPUM TOYEK Ha EJUHUYHON
OKPYKHOCTU U TPUMEHEHUE HUX JUIS
BBIBOZA (hOPMYJI IPUBEICHUS.
Pewmenne 1o bopmynam u
TPUTOHOMETPUUECKOMY Kpyry
MPOCTEHIINX  TPUTOHOMETPUUECKUX
YpaBHEHUH.

[Tpumenenue o0mmx METOJIOB
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10 | Ilpocreiimmie TPUTOHOMETPUYECKUE YPABHEHUS. 2

11 | Tpuronomerpuueckue ypaBHEHHUS. 2

12 | TpuronomeTpuyecKkue HEPaBEHCTBA. 2

JlaboparopHbie pabOTHI HE
IPELyCMOTPEHO

[Ipaktuueckas pabora Ne 2 IIpeoOpazoBaHuss CyMMbI 2

TPUTOHOMETPUUECKUX  (YHKIMA B  MPOU3BEACHHUE U

IPOU3BENEHUS B CyMMYy. BplpakeHHE€ TPUTOHOMETPUUYECKUX

(byHKIMI yepe3 TaHTeHC MOJOBUHHOTO apryMEHTa.

[IpakTuueckass pabora Ne 3 PemieHue TpPUTOHOMETPHUUECKHUX 2

YpaBHEHUM.

KoHnTpoabsHbie paboThl HE
IIPElyCMOTPEHO

CamocrositenbHass pabota oOywaromuxcs: Jlokmang «OCHOBBI 12

TpuroHomerpun» Pedepar «Dopmynbl TpuUBEACHUS U UX
IpUMEHEHUEy». PelleHne OAHOPOJHBIX TPUTOHOMETPUUYECKUX
YpaBHEHMH  OTHOCHUTENBHO  SinX wWiIM  cosx  Pemienue
TPUTOHOMETPUUECKUX YpPaBHEHHH, CBOASIINXCS K KBAJIPATHBIM .
Penienre TpPUroHOMETPUYECKUX HEPABEHCTB.

Tema 1.3 KopHu, crenenn u
Jorapu(pmsi.

Conepxanue yaeOHOro MaTepHaia

1 KopHu u cTenenu.

peleHus ypaBHEHHI (TIPUBEICHUE K
JUHEHHOMY, KBaJpaTHOMY, METOJ
pa3IoKEeHUsT HA MHOYKHUTEIIH, 3a-

MEHBI TIEPEMEHHOH) TpH pEelIeHUN
TPUTOHOMETPHUYECKUX YPaBHEHUH.
YMeHue orMeuaTh Ha Kpyre perieHus
NPOCTEHIINX  TPUTOHOMETPUUECKUX
HEpPaBEHCTB.

O3HakOMJICHHE C TIOHATHEM OOpaTHBIX
TPUTOHOMETPUYCCKHUX (PYHKITHIH.
N3yuenune omnpeneneHuii apKkcUHYyca,
apKKOCHMHYyCa, apKTaHTeHCa 4HCIa,
(dbopMynupoBaHue UX, H300paKEHUE

Ha E€AMHUYIHOU OKPY’KHOCTH,
IPUMEHEHHE npu peleHun
YpaBHEHUM.

O3HakoMJIEHUE C TOHATUEM KOpHSA n-U
CTENIEHH, CBOMCTBAMHM pAJUKAJIOB H
MpaBWJIaMU CPABHEHUSI KOPHEH.

dopmyIMpoBaHUE olnpeaeneHus
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KopHu HaTypanbHOM CTENEHU U3 YUCia U UX CBOMCTBA.

CreneHu ¢ pallHuOHAJIbHBIMU ITIOKA3aTCIIIMHA, UX CBOICTBA.

CreneHu ¢ OEHCTBUTEIBHBIMU IOKazartelaMu. CBoiicTBa
CTEIEHH C IEUCTBUTEIHLHBIM [TOKA3aTEIIEM.

Jlorapudm. OcHOBHOE JOrapuHMUIECKOE TOXKIECTBO.

Jlorapudm. JlecsiTuuHble U HaTypaJlbHbIE JJOTaPUPMBIL.

Jlorapugm. CpoiicTBa J0rapupmMoB U UX IPUMEHEHUE.

[TpaBuna geiictBuii ¢ norapudmamu. Ilepexon k HOBOMyY
OCHOBAHHUIO.

[IpeobOpazoBanue " BBIYHCIICHHE 3HAYCHU I
norapu(pMHUECKUX BBIPAKECHUU.

KOpHS u CBOICTB KOpHEHl.
Beluncinenue M CcpaBHEHUE KOPHEW,
BBIIIOJIHEHUE TNPUKUIKA  3HAYCHUS
KOpHSL.

[Ipeo6pa3zoBanue YUCIIOBBIX u
OYKBEHHBIX BBIPOKEHHI, COJIEpIKAIIUX
paguKabl.

Brimonaenue pacueroB no gopmynam,

coJiep KaIIuM paJvKabl,
OCYILIECTBJISA HEO0OXOMMBIE
MOJICTAHOBKH U NMPE0oOpa30oBaHMUsL.

Ornpenenenne PaBHOCUIIBHOCTH

BbIpaXXEHUM C pagukaiamu. PemnieHue
MPPALMOHATLHBIX YPAaBHEHUH.
O3HaKOMIICHHE C OHATHEM CTEIICHU C
JIEUCTBUTEIILHBIM ITOKA3aTEIIEM.
HaxoxaeHue  3Ha4YeHUM  CTENCHH,
WCTIONB3Ys IPU HEOOXOTMMOCTH
MHCTPYMEHTAJIbHBIE CPEJICTBA.
3anuceiBaHUE KOPHS n-W CTENEHU B
153701 (3 CTEIIECHU c JIPOOHBIM
TOKa3aTeseM U Ha00O0pOoT.
DOopMyIMpPOBAHUE CBOWCTB CTEIIECHEH.
Brruncienue CTEIICHEH c
panoHaIbHBIM MOKa3aTelieM,
BBITIOJITHEHUE  TPHUKUJIKA  3HAYCHUS
CTEIIEHU, CDABHEHUE CTENICHEM.
[IpeobpazoBanue YUCIIOBBIX "
OYKBEHHBIX BBIPAXKCHHM, COACPKAIINX
CTEIECHY, TIPUMEHSIS CBOIiCTBA.
Pemrenue nokazaTenbHbBIX YpPaBHEHUI.
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10 | IIpeoOpazoBanue anreOpanvecKux BBIPAKEHHUI. 2
[IpeoOpa3oBaHne  palMOHAIBHBIX,  UPPALHOHAIBHBIX
BBIPAKCHMUII.

11 | IIpeoOpa3oBanue anreOpanvecKux BBIPAXKECHUI. 2
[IpeoOpa3oBanue TMOKa3aTENbHBIX M JIOTapU(YMUIECKUX
BBIPAXKECHUI.

JlaGopaTopHbie pabOThI HE

IIPElyCMOTPEHO

[Tpaktueckue pabotel Ne 4 IlpumeHeHUE CBOWCTB CTEHNEHU C 2

palMOHANIBHBIM TOKa3aresieM. HaxoxaeHne 3Ha4YeHuil CTEneHen

C paluoOHAIbHBIMU MOKa3areiasiMu. CpaBHEHUE CTEIEHEH.

[Tpeobpa3zoBaHus BbIpaXXEHUI, COAEPIKALUX CTEIIEHU.

ITpakTuueckue padotsl Ne 5 [IpaBuia neiicTBuii ¢ JorapupMamu. 2

Haxoxnenue 3HaueHuil Jiorapupma 10  POU3BOJBHOMY

ocHoBaHuIO. Ilepexon OT OOHOrO OCHOBAHHMS K JIPYyromy.

Borunicnenue u cpaBHenue norapudmos. JlorapudmupoBanue u

MOTEHIIMPOBAHNE BBIPAKEHUN.

[Tpaktueckue pabotel Ne 6 IIpeoOpa3oBaHue U BBIYHCIECHUE 2

3HAUCHUH JIOTapU(PMUIECKHUX BBIPAKCHHIA.

KoHnTponbHbIe paboTh HE

IIPElyCMOTPEHO

CamocrositennbHass ~ pabota  oOywaromuxcsi:  [loaroroka 10

pedeparos, nokianoB: «KopHu u creneHny, «Jlorapudmseny.

Tema 1.4 Crenennsbie, Copepxanue yaeOHOTO MaTepuana 2

MOKa3aTeJIbHbIe,
Jorapupmuyeckue u

1 | Onpenenenus GyHKIUH, UX CBOMCTBA U ITpadUKH.

O3HakOoMJIEHME C  NPUMEHEHUEM
KOpHEH U CTEIEHEU NPU BBIYUCICHUU

CpeoHuX, JeNeHWH  OTpe3ka B
«30JIOTOM CEUECHHM.
Brinonnenue npeoOpa3oBaHUA

BBIpOKEHUH, TpPUMEHEHHE (QOopMyII,
CBA3aHHBIX CO CBOMCTBaMHU CTENEHEHN
U J1orapu(MOB.

Omnpenenenne 00IaCTH JOMYCTHUMBIX
3HaYEHUI JOTapuPMHIECKOTO
BBIPaXKCHHUSI. Pemenue
Jorapu(pMUUECKUX YpaBHEHUN

O3HaKOMJICHUE c
IIEPEMEHHO,

MIOHATHUEM
puMepamMu
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TPUTOHOMETPHYECKHUE
(pyHknumn.

2 | [IpeoOpazoBanms rpaduxoB. IlapaminenbHplid  TIEpeHOC, 2
CUMMETpHUSl OTHOCUTEIBHO OCEW KOOpAUHAT U CUMMETPHS
OTHOCHUTEIILHO Haydasa KOOpJUHAT, CUMMETpUs
OTHOCHUTENIBHO MPSAMOHN y = X, pacTSIKEHUE U CKATUE BIOJb
OCel KOOpJMHAT.
3 | [Noka3zarenbHas, norapudmMudeckas u cTeneHHas (QyHKIHU. 2
4 | Ilocrpoenue rpaduKoB MoKa3aTeIbHbIX, JOrapupMUUIECKUX 2
U CTENIEHHbIX (PYHKIINH.
5 | Hoctpoenune rpaukoB TPUTOHOMETPUYECKUX (YHKIMH C 2
IIOMOUIBIO0 TEOMETPUUYECKUX NPeoOpa3oBaHUM.
JlaGopaTopHbie pabOThI HE
IIPELyCMOTPEHO
ITpakTnyeckas pabora HE
IPELyCMOTPEHO
KontposnbHbie paboThbl HE
IPElyCMOTPEHO
CamocrostenbHass ~ pabotra  oOywaromuxcs:  [loaroroska 6
noknagoB Ha Tembl MccnepnoBanume ¢yHkiuu. CBoiicTBa
JUHEWHOU, KBaIpaTUYHOM, KYCOYHO-JIMHEHHOMN U ApOoOHO-
auHeHoW  QyHkumil. HempepbiBHBIE U NepUOAUYECKHE
byHKLINN.

Tema 1.5 YpaBHenus u
HEPaBEeHCTBA

Cogepxanue yaeOHOT0o MaTepuana

3aBUCHUMOCTE MEXIy MepeMEHHbIMHU.
O3HakoMJICHHE C TOHATHEM Tpaduka,
orpeziesieHUue MPUHAICKHOCTH TOUKH
rpaduky ¢ynkuuu. OnpeneneHue Mo
(dbopmyne mpocTeiiiel 3aBUCHMOCTH,
Buja ee rpaduka. BeipaxeHnue 1o
dbopmyne OgHOW TEepeMEeHHOH uepe3
JpyTHe. O3HakoMJIeHHE c
orpeeeHuEM byHKIUY,
dbopmyimpoBanune ero. HaxokneHue
objactu ompeneneHus U 00IacTH
3HaueHu QyHkuu. O3HaAKOMIIEHUE C
npuMepamMmu (GyHKIIMOHATIBHBIX
3aBUCHUMOCTEN B pealibHBIX MpOIeccax
u3 CMEKHBIX JUCITUTLINH.
O3HakOMJIEHHE C JOKa3aTeJbHBIMU
pacCcyXI€HUAMH HEKOTOPBIX CBOMCTB
JVMHEMHON M KBaapaTUYHOU (QyHKIUH,
IIPOBEJICHHUE UCCIENOBAHNS JTMHEUHOM,
KYCOYHO-JTMHEHHOM, JpOOHO-
JUHEHHON M KBaJpaTUYHON (YHKIUH,
MOCTPOEHHUE ux rpaguKoB.
Iloctpoenne u 4yreHue TrpauKoOB
¢yakuit. MccnenoBanue (yHKIUU.
CocraBieHue BHJIOB (yHKIMHA 1O
JTAHHOMY YCJIOBHIO, pEIIeHHE 3a/1a4 Ha
JKCTPEMYM. Boinonnenue
npeobpazoBanuii rpadguka QGyHKIINH.
N3yuenue MIOHATHUSA oOpaTHOU
GyHKIMHU, OmpeleleHHe BUIA W
noctpoeHne  rpadpuxka  oOpaTHOM
GbyHKIIMHM, HaXOXJIEHHWE €€ O0JacTh
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ompenescHUusT U 0o0JacTH 3HAYCHUH.
[Tpumenenne cBOWCTB (pyHKIUI

NPy WCCIICIOBAHUM YpaBHEHUU U
pelieHur  3a7a4 = Ha  OKCTPEMYM.
O3HaKOMJICHHE C MOHATHEM CIIOKHOMU

GbyHKIIIHN

1 | PanuoHanbHble, MppallMOHAIbHBIE YPABHEHMS U CUCTEMBI 2 Pemenne IIOKa3aTeNbHBIX u
gorapu(MUUECKUX  YpaBHEHUH U
HEPABEHCTB 1o U3BECTHBIM
JIrOpUTMaM.

2 | Iloka3aTenbHbIE YPABHEHMS U CUCTEMBI 2 O3HakoMJeHHE C  TpOCTeHHME
CBEIACHUSIMU 0 KOPHSIX
ayreOpandecKux YPaBHEHUH,

3 | PaunonanbHbie, HppAlMOHATIBHBIE, TOKA3aTEIbHBIC 2 TOHATHAMHI HCCHGH?BaHHg ypaBHCHHIN

HepaBeHCTBAa. OCHOBHBIE IPUEMBI UX PEILCHUS. M CHCTEM ypaBHCHHH.
N3ydyeHnue Teopun paBHOCUIBHOCTHU
YpPaBHEHHH W €€  IPHUMEHEHUS.
4 | TpuroHoMEeTpUYECKUE YpaBHEHUS M HEPABEHCTBA, METOJbI 2 TlosTopenue alticn - peLCHUA
WX eIIICH. CTAHJApTHBIX ~YPaBHEHMH, IpPHEMOB
npeoOpa3oBaHusl  ypaBHEHUW NSt
CBEICHHUS K CTaHJIapTHOMY
5 | Ucnonbs3oBanue CBOWCTB U rpapuKkoB (GYHKIUN [pU 2 YPaBHCHHUIO.
peLICHUU YPaBHEHHUI U HEPABEHCTB. METOl HUHTEPBAJIOB. Perenue paliOHAJIBHBIX,
MppaliOHATIbHBIX, TOKA3aTeIbHBIX
Y TPUTOHOMETPUYECKUX YPAaBHEHHH U

JlaGopatopHble paboThI HE CHCTEM.

IIPEAYCMOTPEHO | [cnionbp30BaHUE CBOMCTB M I'paduKOB

[Tpaktuyeckas pabora Ne 7 PanumonanbHble, MppalMOHATIbHbIE 2 GYHKIMIA 19 pellieHnsl ypaBHEHMIA.

YPaBHCHUA. IIoBTOpeHHE  OCHOBHBIX  IIPUEMOB

[Tpaktuyeckas paGora Ne8 IlokazaTenbHble YpaBHEHHS WU 2

CHUCTEMBI YPaBHECHHH.

pELICHUS CUCTEM.
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Pemienue ypaBHEHHI ¢ PUMEHEHUEM

BCEX NpueMOB  (pa3joKeHUs  Ha
MHO>KUTEIH, BBEJICHUS HOBBIX
HEU3BECTHBIX, MIOJICTAaHOBKH,
rpadgudeckoro merona). Pemenue

CUCTEM YpPaBHEHHMH C IPUMEHEHUEM
pa3nuuHbIX croco0oB. O3HaKOMIIEHHE
C O0mMMHM BOIOPOCAMHU  PELICHHS
HEPABEHCTB U UCII0JIb30BAHNUE CBOMCTB
U rpadukoB (QYHKIHMA TPU pElICHUN
HEPaBEHCTB. PellleHne HEpaBeHCTB U
CHUCTEM HEPABEHCTB C IPUMEHEHUEM
pa3nyHbIX crnoco6oB. Ilpumenenue
MaTEMaTUYECKUX METO/IOB JUIS
pelIEHUsT COAEP)KATENbHBIX 3aJad W3
pa3nuuHbIX ~ o0nactel  Hayku U
IPAKTHKU. HNurepnpetupoBanue
pe3yJIbTaTOB € Y4E€TOM pPEaIbHBIX
OTpaHUYCHUN.

Pemrenne npukitagHbIX
CJIOYKHBIE IPOLIEHTHI

3aga4 Ha

[Tpaktnueckas pabora Ne 9 OcHOBHBIE NpPHEMBbl PpPELICHUS 2
ypaBHEHUH (pa3llo’)KEHUE HAa MHOXKUTEIM, BBEJIEHUE HOBBIX
HEU3BECTHBIX, MOJICTAHOBKA, IpaUUECKUl METO).
[TpakTuaeckas padora Ne 10 M3oOpaxeHrne Ha KOOPIMHATHOMN 2
IUIOCKOCTH MHOKECTBA PELICHUN ypaBHEHUN U HEPABEHCTB C
JBYMsI IEPEMEHHBIMU U UX CUCTEM.
[Ipaktnueckass pad6ora Ne 11 IIpuMeHeHHe MaTeMaTHYECKHX 2
METOJIOB JJIsi PEIICHUs COAEPIKATEIbHBIX 33aJad U3 PA3IMUHBIX
oOyactell HAyK! U MPAKTUKU.
KoHnTponbHbie paboTh HE
IPELyCMOTPEHO
CamocrostenbHas padora o0yqaromuxcs: [lonroroBka pedepara 10
«Hcropuueckue cBeICHUS O MPOICHTAX.
[IpumeHeHne  CIOXKHBIX  HPOLEHTOB B  3KOHOMHYECKHX
pacuetax». PelneHne 5SKOHOMHYECKHMX 3aJad Ha pacyeT
CJI0KHOIO ITPOLIEHTA
Pa3nes 2 Hauana
MATEeMAaTHYeCKOI0 aHaJIN3a
Tewma 2.1 Coneprkanue yaeOHOTo MaTepuana
IHocnenoBaTeIbHOCTH U
YHKIHH.
31/](1)(])epeﬂlll/laﬂblloe 1 . o)
ucunciaenne. MurerpanbHoe ITocnenosarenbrocTH. CIOCOOBI 3a1aHKs M CBOMCTBA
HcuHncaeHne YHMCJIOBBIX NIOCJIEI0BATEIbHOCTEMN.
2 [TonsiTue o npezaene Nociae10BaTEIbHOCTH. 2
Cy1iecTBOBaHUE TIpefiesia MOHOTOHHOM OrpaHUYE€HHON
1OCJIE0BATENbHOCTH.
3 [TpousBognas. Ilonsitue o mnpousBogHOW (yHKIUH, €€ 2
reOMeTpUYECKUi M (PU3NIECKHI CMBICIL.
4 [Ipon3BogHBIE  CyMMBI,  pa3HOCTH,  IPOU3BENICHUS, 2
qacTHOTo. IIpom3BOgHBIE  OCHOBHBIX  JJIEMEHTApHBIX
GyHKIMIA.

O3HaKOMJIEHHE C IOHSITHEM YHUCIOBON
MOCJIEI0BATENBHOCTH, CIIOCOOAMU €€
3a/1aHMs, BBIYUCIICHUSIMHU €€ YWICHOB.
O3HakoMIICHHE C ITIOHATHEM IIpesiena
nocJyie0BaTeabHOCTU. O3HaKOMIIEHHE
C BBIYUCIIEHHEM CyMMbI OE€CKOHEYHOTO
YHUCIJIOBOIO psifia Ha IIPUMEpe
BBIYHCIICHUS] CYMMBbI O€CKOHEUHO
yOBIBaroIIEH reoMeTpuIecKoit
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5 2
YpaBHeHUE KacaTelbHOU K TpaduKy () YHKIIHH.

6 [Ipon3Bogubie  oOpaTHOM GYHKIMM ¥ KOMITO3HUIIMH 2
byHKIHN.

7 Haxoxnenue HanOoJbIIEro, HAMMEHBIIETO  3HAYCHUS MU 2
HKCTPEMAIIbHBIX 3HAYCHUH (DYHKIINU.

8 [Ipumepbl UCTIOJIB30BAHUS MPOU3BOIHOMN JIJIsI HAXOXKICHUS 2
HAWIY4IlIero peuieHus B MPUKIAAHbIX 3a/1a4ax.

9 Bropast npousBoHas, ee reoMeTpUYeCKuil U (pU3NYECKU 2
CMBICIL.

10 | UccnenoBanue QyHKIMH C MOMOIIbIO HPOU3BOAHONW U 2
MOCTPOCHHE TpaduKa.

11 | ITepBooOGpa3nas. OCHOBHOE CBOICTBO MEPBOOOPA3HOM. 2

12 | HeonpeneneHHbli HHTErpal U €r0 CBOWCTBA. 2

13 | [lpumeHeHue ompeneIeHHOTO UHTEerpaia sl HaXOXKIeHUs 2
IJI0LIaaU KpUBOJIIMHEWHOU Tpaneuuu. Popmyna Herorona-
JleiiOHMIA.

JlaGopaTopHble paboThI HE

IPEelyCMOTPEHO

[Ipaktuyeckas pabora Ne 12 HaxoxkJIeHue NpOU3BOIHBIX 2

byHKIMMA

[Tpaktuyeckas padora Ne 13 Haxoxnenue HaubonbLiero, 2

HAaUMEHBIIETO0 3HAYEHMsI U IKCTPEMaJIbHBIX 3HAUEHUU

byHKINH.

[Tpaktuyeckas padora Ne 14 HaxoxaeHue BTOpoil Mponu3BOAHOIM 2

¢bynkun. HaxoxaeHune ckopocTy AJis mpolecca, 3aJaHHOro

dbopmynoit u rpaduKoOM.

[TpaxkTuueckas padota Ne 15 [IpumeHnenre npou3BOgHON K 2

UCCIIEIOBaHUIO (DYHKIMH U TOCTPOCHUIO TPa(HKOB.

nporpeccuu. Penienune 3a1aq Ha
npuMeHeHune (GOpMyIIbl CYMMBI
OCCKOHEYHO YOBIBAIOIICH
F€OMETPUYECKON ITPOTrPECCUH.
N3zyuenue n popmynupoBasue ee
MEXaHUYECKOI'0 U T€OMETPUUECKOTO
CMBICJIa, U3yUEHUE allTOPUTMA
BBIYMCIICHHSI TPOU3BOIHON Ha
pUMepe BbIYMCICHUSI MTHOBEHHOM
CKOpPOCTH H YTIIOBOTO KOA(PPHUIIHEHTA
KacaTeJIbHOM.

CocraBiieHre ypaBHEHUS KacaTeIbHON
B 00111eM BHJIe. Y CBOCHHUE MPaBUII
Qg epeHIMpPOBaHNs, TAOTUIIBI
IPOM3BOJIHBIX 3IEMEHTAPHBIX
(GyHKIMN, TPUMEHEHHUE IS
auddepeHIpOBaHUSA

(GyHKINH, COCTaBICHHUS YPaBHEHHS
KacaTtenbHOU. M3ydyeHue teopem o
CBSI3M CBOMCTB (DYHKIIUU U
POM3BOJIHON, OPMYIUPOBKA UX.
[IpoBenenue ¢ moMouIpO
IPOM3BOIHON MCCIIEIOBaHUS
dbyHKIMH, 3a7aHHON POPMYITOi.
YcraHOBIEHUE CBA3U CBOMCTB
(GYHKINU ¥ IPOU3BOIHOM 1O UX
rpadukam.

[IpuMeHeHne MpoN3BOHON IS
peleHus 3a/1a4 Ha HaX0XkJIeHUe
HauO0OIbIIEr0, HAMMEHBIIIETO
3HA4YEeHHUs U Ha HAXOXKIECHUE
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[TpakTrueckas padota Ne 15 [IpumeHeHne MPOU3BOTHON K 2 s3kcTpeMmyma. O3HaKOMIJICHHUE €
UCCIICIOBAaHMIO (DYHKITMI U TTOCTPOCHUIO TPAPHKOB. MIOHSATUEM HMHTErpajia u
[TpakTrueckas padora Ne 17 HaxoxaeHue nepBooOpa3HOil 1 2 nepBOOOpa3HOM.
HEONPEIEICHHOI0 UHTErpasa N3yuenne npaBuia BEIYUCICHUS
[TpakTuueckas padorta Ne 18 [Tpumenenue ¢hopmyisl HeroToHa- 2 IIepBOOOPA3HON U TEOPEMBI
JleitOHuUIIA AJTs1 HAXOXKICHUS OTPECIICHHOTO HHTETpaia U Herorona— Jleibauna.
IJIOIA M KPUBOJIMHENHOM Tpanenuu Pewrenue 3anau Ha cBsA3b
KoHnTponbHbIe paboThI HE epBooOpa3HOil U ee MPOU3BOAHOM,
IPEelyCMOTPEHO | BBIYMCIIEHUE IEPBOOOPA3HOM JIst
CamocrositenbHass paborta oOydaromumxcsa: M3yuuTe Temy u 20 JaHHON (QYHKIIUH.
MOATrOTOBUTh JoKian mno teMme «lIlpuMeHeHne mnpou3BOAHON B Pemrenue 3a1a4 Ha NpUMEHEHHE
DKOHOMHKE». PaccMmoTpers  pemieHme 3amad IO TEME AHTCrpayia Uit BBIMUCIICHUA
«/cnonk30BaHME TPOW3BOJIHOM B PENICHUHM SKOHOMHYECKUX (usnyecknx BENMYMH U IUIOMIAJEH.
3a1a49»
Pasjnen 3. KomOunaropuka, N3yyenue npaBuia KOMOMHATOPHUKY U
CTATHCTHKA U TEOpHUs IIPUMEHEHHUE IIPU PEIECHUN
BEPOSATHOCTEI. KOMOMHATOPHBIX 3a/1a4. Pernenue
Tema3.1 DiemeHTHI Copepxanue yueOHOro Marepuana KOMOMHATOPHBIX 33/1a4 METOJ0OM
KOMﬁI/IHaTOpI/IKI/I 1 OCHOBHBIC TOHSITHUS KOM6I/IH3.TOpI/IKI/I. Hepe60pa M TIO IIPABUJTy YMHOXXCHUSI.
2 O3HaKOMJICHHE C TOHATHSIMH
2 | 3amauM Ha MMOACYET YMCIIA PA3MELICHUH, TIEPECTaHOBOK, 2 KOMOMHATOPHKH: Pa3sMEIICHUSIMH,
COYETaHUH. COYETaHUSIMHU, IEPECTAHOBKAMH U
3 | Pemenue 3agau Ha mepebOp BapUaHTOB. 2 (opmynamu [7is UX BHIYUCIICHUSL.
OObscHeHne U TpuMeHeHue Gopmya
4 | ®opmyna bunoma HerotoHa. CBOMCTBA OMHOMHHATBEHBIX 2 JUISL BBIYMCIICHUS Pa3MEILICHUH,
K02 (HUIIUEHTOB. MIEPECTAaHOBOK Y COYETAaHUU ITPU
JlaGopaTopHbie pabOTHI HE pELLIEeHUH 3a/1a4.
npexycmorpeno | O3nakomnenue ¢ bmaomom Herorona
[IpakTuueckas pabota HE u TpeyrojbHUKoM [lackains. Pemenune
OpeayCMOTPEHO IMPAKTUYCCKUX 3aaa4 C
KonTponbhas pabota HE HCIIOIb30BAHUEM IIOHATHIA U ITPABUII
IPEIYyCMOTPEHO KOM6I/IHaTOpI/IKI/I.
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CamocTosiTenbHast pabora 00yJaromuxcs: Pemenue 4
KOMOMHATOPHBIX 3a7ad B pPAa3JIMYHBIX cdepax: SKOHOMHKE,
TpPaHCIOPTE, CHOPTE U T.J1.
Tema 3.2 . DanemenTsl Teopun | Conepxanue yueOHOro Marepuaa
BEpPOATHOCTEH 1 | OCHOBHBbIE IOHSATUS] TEOPUH BEPOSITHOCTEH. 2 N3yueHune Kiraccuueckoro
2 | Onepanuu HaJl COOBITUSIMU 2 ONpeJIeTIeHUs] BEPOSITHOCTH, CBOKCTB
JlaboparopHbie pabOTHI HE BEPOSATHOCTH, TEOPEMBI O CYMME
IpEIyCMOTPEHO | BEPOATHOCTEN. PaccMoTpenue
[IpakTrueckue paboThI HE MPpUMCPOB BbIYUCJICHUA
IpelycMOTpEHO | BEPOATHOCTEH. Perienue 3anay Ha
KoHTposnbHbIe pabOTHI He BBIYHCIICHUE BEPOSTHOCTEH COOBITHIT
IIPElyCMOTPEHO
CamMmocTosiTeJIbHAS padora o0yuarommuxcs: Pemrenne 6
IIPOCTEHIINX 33]1a4 Ha CIy4YalHYI BEPOSTHOCTD.
Tema 3.3 DJIeMEHTbI CopepxaHue yaueOHOro MaTepuana
MaTeMaTH4eCcKoil 1 | Pemienne  mpakTMdeckKux — 3a7ady = C  IPUMEHEHHEM 2 O3HakomIeHHE C NPE/ICTaBICHHEM
CTATHCTHKHU BEPOSITHOCTHBIX METOJIOB. IUCJIOBBIX NaHHBIX U UX
XapaKTepUCTUKAMHU.
2 | IlonaTue o 3agayax MaTeMaTU4E€CKON CTaTUCTUKH. 2 PeleHue MpakTHYECKHX 33134 Ha
JlaGopatopHble paboThI He 00pabOTKY YUCIIOBBIX JAHHBIX,
peNYCMOTPEHO BBIYUCIICHUC NX XAPAKTCPUCTUK
[TpakTHyeckue paboThl HE
IPEelyCMOTPEHO
KoHTponbHbIe paboTh HE
IIPELyCMOTPEHO
CamocTtosarenbHas pabota oOydaromuxcs: M3yuuTs Temy u 4

NOoAroTOBUTH JAOKJIAA IIO TeEME «Amnanus I/IH(I)OpMaI_[I/II/I

CTaTUCTUYCCKOI'O XapaKTEpa»

Pa3nea 4 I'eomeTpust

Tema 4.1. IIpsimbie u

Conepxanue yqaeOHOro MaTepraia
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MJIOCKOCTH B MMPOCTPAHCTBE.

1 2
[Ipenmer crepeomeTpuu. AKCMOMBI CTEPEOMETPUH.
2 | B3auMHOe pacnosyiokeHue ABYX MPSMBIX B IPOCTPAHCTBE. 2
3 | [NapannensHOCTh NpsAMOM U MIIOcKOCTH. [lapaniensHocTh 2
IIJIOCKOCTEH.
4 | IlepneHAUKYISAPHOCTH IPSIMOM U MJIOCKOCTH. 2
5 | llepnienauKynsip U HaKJIOHHAsL. YTOJI MEXAY IPSIMON U 2
IJIOCKOCTBIO.
6 2
N300pakenue Guryp B cTepeoMeTpuu
7 | AByrpaHHBIN Yroil. YToa MEXAY IUIOCKOCTSIMM. 2
8 | [lepneHANKYISIPHOCTH ABYX MJIOCKOCTEH. 2
JlaGopaTopHble paboThI HE
IPEelyCMOTPEHO
[Tpaktuyeckue padotsl Nel9 IMoctpoenue ¢puryp u ceueHui 2
KoHnTponbHbIe paboTh HE
IIPElyCMOTPEHO
CamocTtosarenbHas pabota oOydaromuxcs: M3yuuTs TemMy H 10

NMOArOTOBUTHL JAOKJaA 1o Teme «lIpsMmble M MIOCKOCTH B
npoctpancTBe». Pedepar «B3aumHoe pacmonokeHue MPSIMBIX U
MJIOCKOCTEH B IPOCTPAHCTBE»

DopMyIMpPOBKa U NIPUBEICHUE
JIOKa3aTeJIbCTB IPU3HAKOB B3aUMHOI'O
PacrosoKeHus IPSMbIX U
wiockocTel. PacrioznaBanue Ha
yepTexax U MOJEINSIX Pa3InyHbIX
CJIy4aeB B3aUMHOI'0 PaCIOJIOKEHUS
IPSIMBIX U IIJIOCKOCTEM,
apryMEHTHPOBAHHUE CBOUX CYKICHUM.
DopmMyJIUPOBAHUE ONIPEACICHUN,
IIPU3HAKOB M CBOMCTB IapajlIeIbHBIX
U TIEPIEHANKYISPHBIX MJIOCKOCTEH,
JBYTPaHHbBIX U JUHEWHBIX YTJIOB.
BrinonHeHnue nocTpoeHus yriion
MEXy NPSIMBIMH, IPSIMOU 1
IJIOCKOCTBIO, MEX]TY MJIOCKOCTSAMU IO
OINMCAHHUIO U PACIIO3HABAHUE UX HA
Mozensx. [Ipumenenne npu3sHakoB U
CBOMCTB PacroJIOKEHUS NPAMBIX U
IUTOCKOCTEHN NIPH PEIICHUU 3a/1a4.
N300pakeHne Ha pUCyHKax U
KOHCTPYHpPOBaHUE Ha MOJEIISAX
MEPIEHIUKYIISIPOB U HAKJIIOHHBIX K
IJIOCKOCTH, MPSAMBIX, MapajieIbHbIX
IIJIOCKOCTEH, YIJIOB MEXKIY NPSIMOU U
IJIOCKOCTBIO U 00OCHOBaHUE
nocrpoeHus. Pemenue 3anaq Ha
BBIYHCIICHHE T€OMETPHUYECKHIX
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Tema 4.2. MHOrorpaHHMKH

CopepxaHue yaueOHOro Marepuana

1 | Muororpannuku. ITpusma. IIpsimas npusma.

BenunH. ONHChIBaHUE PACCTOSHUS OT
TOYKH JI0 TFIOCKOCTH, OT MPSIMOH /10
IUTOCKOCTH, MEXY ITIOCKOCTSIMH,
MEX]y CKPEIUBAIOIIUMUCS
HPSMBIMH, MEX/y TPOU3BOIBHBIMU
¢burypamu B mpoCTpaHCTBE.

2

2 | M300paxenue npusMbl ¥ IOCTPOCHUE €€ CEYEHUN. 2
3 | HaxoxxneHue oCHOBHBIX 2JIEMEHTOB IIPU3MBI. 2
4 2

[Tapannenenunen. Ky6.
5 | Illupamuna. [IpaBunnbHasg nupamuaa. Terpasap. 2
6 | Cummerpun B KyOe, B mapaielenurene, B IMpU3ME U 2

Ipamuze.
7 2

VYceuennass nupamuaa.
8 | Ceuenus ky0a, MPU3MBbI U TUPAMHU/IBL. 2
JlaGopatopHble paboThI HE

IPEelyCMOTPEHO
[Tpaktuyeckas pabora Ne 20 HaxoxieHHe OCHOBHBIX 3JIEMEHTOB 2
IPU3MBL: NTapajuiesnenunena, Kyoa.
2
[Tpaktuyeckas padora Ne 21 HaxoxieHue OCHOBHBIX 3JIEMEHTOB
MIUPAMUIBL.
KontpomnbHbie paboThl HE
IPELyCMOTPEHO

CamocrodarenbHas padora oOyyaromuxcs: M3yuyuts npodiaemy 10

H NOATrOTOBUTH AOKJIAA IO TEMaM «HCTOpI/I‘-IeCKI/Ie CBCICHUA O
MHOT'OT'paHHUKAX), «BI/IIILI MHOT'OT'PaHHUKOBY, «HpaBI/IJ'IBHBIe n

Onucanue u XapaKTEPUCTUKA
pa3IMYHBIX BHUJIOB MHOIOI'DAaHHUKOB,
IIEPEUYHCICHHE MX  JJIEMEHTOB U
CBOMCTB. N3obpaxenue
MHOTOTPAaHHUKOB U BBIIIOJHEHUE
IOCTPOCHUS Ha H300pAKEHUSIX H
MOJIEIISAX MHOI'OTPaHHUKOB.
Bbruncnenue NMHEWHBIX 3JIEMEHTOB U
YIJIOB B IIPOCTPAHCTBEHHBIX
KOHQUTypalusax, apryMEeHTUPOBaHHE
CBOMX CYXKJEHUW. XapaKTEepUCTHKA U
U300paKeHNE CEUYeHMsI, BBIYHMCIICHHE
Ionaaen MTOBEPXHOCTEH.
[ToctpoeHne npoOCTENIIUX CEYECHUM
KyOa, MIPU3MBI, MUPAMHU/IBL.
[Ipumenenue (GaxkToB U CBENCHUH U3
miaHuMeTpud.  O3HaKOMJIEHHE  C
BUJAMH CUMMETpPUN B IPOCTPAHCTBE,
dbopmynupoBaHuEe  OMNpEACIICHUH U
CBOMCTB. XapaKTEpUCTUKA CUMMETPUH
T€I BpAIIEHHWS W MHOTOTPAHHUKOB.
[IpuMeHeHHE CBOWCTB  CUMMETpUU
IIpY PELICHNH 3a/1a4.

Hcnons3zoBanue pUOOPETEHHBIX

21




IMOJIYIIPAaBUJIbHBIC MHOI'OI'PaHHHUKHK B IIPUPOLCH. Hsrorosienne
IMPpaBUJIbHBIX MHOT'OI'PAaHHUKOB.

3HAHUW Ui HCCJIEeNOBaHUS U
MOJICJIUPOBAHUS HECJOXKHBIX 3ajad.
N3o06paxkenue OCHOBHBIX
MHOTOTPAaHHUKOB W BBINOJHEHUE
PUCYHKOB

110 YCJIOBUSIM 3a]1a4.

O3HakoMyeHME ¢  BUIAMM  Tel
BpamieHus, (OpMYIHpPOBaHHE  UX
onpeacieHuin u CBOICTB.
DopMyIUPOBAHUE TEOPEM O CEUEHHH
mapa IUIOCKOCTBIO U IIJIOCKOCTH,
KacaTeJIbHON K cdepe.
XapakTepucTUKa M HU300pakeHUe Tell
BpalLlEHUs, X Pa3BEPTKH, CEUCHHUS.
Pemenne 3amau  Ha  mocTpoeHHE
CEUEHUH, BBIUHCIICHHE JUIVH,
pPacCTOSIHUM, yIJ0B, IJIOLIAEH.
[IpoBenenue JIOKa3aTeJIbHbIX
paccyXJIeHUl IIPY PEIICHNH 3aad.
[IppuMeHeHHe CBOWCTB  CHMMETpUU
OpU  peleHUuH 3aJad  Ha  Teja
BpalIEHUs, KOMOHMHAIINIO TeJ.
N300pakeHre OCHOBHBIX KPYTJIBIX T
1 BBINOJIHEHUE PUCYHKA IO

YCIIOBUIO 33JIa4H.

Tema 4.3. Tesqa u Copepxanue yueOHOro MaTepuana 2
NMOBEPXHOCTH BpalleHust
1 | Hunusap v KoHYC.
2 | Hlap u cdepa, ux ceyeHus. 2
3 2
Haxo/1eHre 0CHOBHBIX 3JIEMEHTOB LIWJIMH]IPA, KOHYCAa,
miapa.
4 | Tena BpaiieHust 1 UX 00IIME CBONCTBA. 2
JlaGopaTopHbie pabOThI HE
IIPElyCMOTPEHO
[TpakTrueckas padota Ne 22 HaxoKaeHHE OCHOBHBIX JICMEHTOB 2
TEJ BpaIlleHUsl: IMINHAP, KOHYC.
KoHnTponbHbIe paboTh HE
MPEyCMOTPEHO
CamocTtosaTenpHas paboTa OOy4aroIIMXcs: MoaroroBuTh 8
pokaax mno Ttemam «lcropuueckue cBeneHus O @ Tenax
BpaunieHus», «Buael Ten BpameHus», «llpuMeHenune Ten
BpAIICHUS B KU3HID)
Tema 4.4. U3mepennust B Coneprxanue yueOHOro MaTepuaia
reoMeTpuu 1 | O6beM u ero usmepenue. MaTerpansHas popmyiia oobeMa. 2
2 | ®opmynsl 06beMa KyOa, IPSMOYTOIBHOTO HapajuIeIenuesaa, 2

OPpU3MBbI, HWIHHAPA.

O3HaKOMJICHUE C HOHIATHUIMH
IUIomaau M o0beMa, aKCUuOMaMH U
CBOMCTBaMH.

Pemenne 3aJa4 Ha  BBIYHUCIICHHUC

22




3 | ®opmyibl 00beMa NUPAMUIBI U KOHYCA. 2 TUIoma e IIJIOCKUX ¢buryp c
MIPUMEHEHUEM COOTBETCTBYIOLLIUX
- dbopmyn u (GakToB W3 IIAHUMETPHUH.
4 (DOpMy.HLI IJIomaaun MOBEpXHOCTCHU NUJIIMHAPA U KOHYCA. 2 I/I3yquI/Ie TeOpeM 0 BBIUHCIICHIH
00BEMOB  MPOCTPAHCTBEHHBIX  TeJ,
5 | ®opMynbl 00bEMa IIapa u IIomaay cepebl. 2 pemcHue  3aaad  Ha - IIPUMCHCHHC
(hopmys BEIYHCIICHUS 00HEMOB.
Wzyuenune ¢opmyn Ansi BBIYUCICHUS
Ha6opaToprle pa6OTI>I HE IUIoIaaeu HOBCpXHOCTeﬁ
HNPEAYCMOTPEHO | MHOTOIPAaHHUKOB MU TEJI BpPaILIECHHU.
[TpakTueckne paboter No 23  Berumcnenue 00BEMOB 2 O3HaKOMJICHUE C METOI0M
T€OMETPUUYECKHX TEJ. BBIUMCJIEHUS IUIOLIAM TOBEPXHOCTH
[Tpaktnueckue paborsl Ne 24  Bbluncinenue miomaaen 2 cepsi. Pemenue 3a1a4 Ha
MOBEPXHOCTEN F€OMETPUYECKUX TEJ. BBIUMCJIEHHE IUIOIIAJEH MOBEPXHOCTH
KoHnTponbHbie paboThl HE MPOCTPAHCTBEHHBIX TEJI.
IPEAYCMOTPEHO
CamocrostenbHas  pabora  oOyuarommumxcs:  IloaroToBUTH 7
JOKJIAa M0 TeMe «Ilomobue Ten. OTHOIICHHUS TUIOMAAeH TOBEpXHOCTEH
¥ 00beMOB MOAOOHBIX Tei»» VI3roToBIIEHME TN BpaLICHUS U
HaXO0XKJCHHE UX 00HEMOB.
Tema 4.5. Koopaunarsl n Copneprkanue yueOHOTo MaTepuIia O3HaKOMJIEHHE C NOHSTHEM BEKTOpA.
BeKTOpS! 1 | [IpsmoyronpHas (1exkapToBa) cUCTEMa KOOPAUHAT B Msyuerine — ACKApTOBOI  CHCTEMSI
KOOpAUHAT B IIPOCTPAHCTBE,
TTPOCTPAHCTEC. IIOCTPOEHHE 1o 3aJlaHHBIM
2 | ®opmyna pacCTOSHUS MEXY IBYMSI TOUKaMHU. KOOD/IMHATAM TOUEK M IIOCKOCTEi,
HaXO0XJEHUE KOOPAUHAT TOYEK.
3 | YpaBHeHus cdepsbl, IOCKOCTU U NPIMOH. 2 HaxosxieHue ypaBHeHHiA
4 | Bektopsl. JIefcTBHSA Hall BEKTOPAMH 2 OKPYXHOCTH,  CQEpBI,  TIOCKOCTH.
Brprunciienne  pacCTOSSHUM — MEXAY
5 | Pa3znoxeHnue BeKkTOpa Mo HalpaBICHUSIM. 2 TOYKAMH.
6 | Yron mexny n1Byms BekTropamu. CKaJIIpHOE MTPOU3BEICHNE 2 Hzyuenue CBOMCTB BCKTOPHBIX
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BEKTOPOB. BEJIMYNUH, IIpaBUII pa3IoKEeHU
7 | IIpoekuus BekTopa Ha ock. KoopauHaThl BEKTOPA. 2 BeKTopon s ThexMEpHOM
IIPOCTPAHCTBE, IPAaBUI HAXOXKICHUS
8 | Ucnonb3oBaHrue KOOPAUHAT U BEKTOPOB IMPH PEILICHUN 2 KOOpJIMHAT BEKTOpa B IIPOCTPAHCTBE,
MaTE€MaTUYCCKUX U NPUKIIaAHBIX 3a4a4. IpaBuil  JEUCTBUH C  BEKTOPaMH,
JlaboparopHbie pabOTHI HE 3aJITaHHBIMHU KOOPAWHATAMHU.
MPELYCMOTPEHO pelICcHUK 3aJdad Ha AOCUCTBUA C
[IpakTuueckue paboThI HE BEKTOpaMH.
npegycmMoTpero | YI3yUCHHE CKAlAPHOrO IPOU3BEICHUS
KOHTPOJIBHBIE PaGOTHL He BEKTOPOB, BEKTOPHOI'O  YpaBHEHMS
TIPEyCMOTPEHO npsMOMl U IulocKocTH. IIpumenenue
CamocrosiTenbHas padora oOyvaromuxcs: M3yunTh mpoodsiaemy 8 Teopun [pH  PCLICHUHM  3ajad  Ha
M MOATOTOBUTD JOKJIAJ 10 TeMaM «BeKTOpHOE 3aJaHue NPSMBIX U Aeucteua - © BCKTOpaMH,
ITOCKOCTEi B IPOCTPAHCTBE.» KOOpPJMHATHBI METOJ/, NpPUMEHEHUE
BEKTOPOB JJIsl BBIYMCIICHUS BEJIMYUH
YTJIOB M PACCTOSIHUM.
O3HakOMJIEHHE C JI0Ka3aTelbCTBAMU
TEOPEM CTEPEOMETPUU O B3aUMHOM
pacIoNOXKEHUH NPSAMBIX U MJIOCKOCTEN
C MCIIOJIb30BaHUEM
Bekropos.
[IpumepHas TemaTuka KypcoBoi paboThI (IPOEKTa) HE
IIPElyCMOTPEHO
CamocrosiTenpHast paboTa o0OyJaronuxcsi HaJi KypcoBOil paboToi (ITPOEKTOM) HE
IIPEyCMOTPEHO
Bcero: 351
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3. YCJIOBUA PEAJIU3ALIUN ITPOI'PAMMBI IUCHUITJINHBI

3.1. TpeOboBaHHMs1 K MUHUMAJILHOMY MaTE€PHAJIbHO-TEXHHYECKOMY O0ecrnedeHHI0

YyeOHass aymuTopus s TPOBEIACHHUS YYEOHBIX 3aHATUH (YpOK, NPAKTHYECKOE 3aHSTHE,
71a00paTOpHOE 3aHATHE, JICKIUSA, CEMHUHAp), TPYIIOBBIX U MHIUBUIYAIbHBIX KOHCYJIbTAIIUH, TEKYIIETO
KOHTPOJISI U TPOMEXKYTOYHOHN aTTeCTaIiH:

Kabuner MaremaTuku.

KOJIMYECTBO MOCAIOYHBIX MECT - 46 MIT., CTOJ JIJIS MperoaaBareis 1 mT., CTyI Ui pernojaBaTels
1 IT., MyJIbTUMEAMIHHOE 000pYyIOBaHKE | IIIT., TOCKA MEJIOBasi, CTEIUTAXK, THIAKTHYCCKUE ITOCOOUs

I1O: Microsoft Windows 7 Professional Russian, OOO "Bburponukc BrnaguBoctok" KonTpaktNe
0320100030814000018-45081 ot 09.09.14, muniensus Ne64099496, 6eccpouno

3.2. UndopmanmonHoe odecnevyeHne 00y4eHus

OcHoBHasi JInTeparypa
1. boromonoB, H.B. Marematuka: y4eOHMK Ui CpeaHero MnpodeccruoHAIBHOTO

obpazoBanus / H. B. boromomnos, II. . Camoiinenko. — 5-¢ wu3m., mepepad. M gom. — Mocksa :
WznarensctBo HOpaiit, 2020. — 401 c. — (IIpodeccuonansuoe ob6pazoBanue). — ISBN 978-5-534-
07878-7. — Tekcr : anextponuslit // IBC FOpaiir [caiit]. — URL: https://urait.ru/bcode/449006

2. [TonoB, A.M. Marematuka [ OSKOHOMHCTOB : Y4€OHUK 1S CpEIHEro

npodeccronanbHoro obpasosanusi / A. M. Ilonos, B. H. Cotnukos ; non penakmnueir A. M. [Tomoa. —
2-e u3n., nmepepad. M mon. — Mocksa : U3natensctBo FOpaiit, 2020. — 566 c. — (Ilpodeccuonansroe
obpazoBanue). — ISBN 978-5-534-10640-4. — Texkcr : anekrponnsii / OBC FOpaiit [caiit]. — URL:
https://urait.ru/bcode/466309

Jlono/JIHUTeIbHAS JIUTepaTypa
1. Teopus BeposiTHOCTEH : y4deOHOe TmocoOue JUIsi CpeaHero mpodeccHoHaTbHOTO

obpazoBanus / H. FO. Dnatckas. — Mocksa : UznatensctBo FOpaiit, 2020. — 203 c. Pexum goctyna:
https://urait.ru/viewer/teoriya-veroyatnostey-451178#page/1

2. I'mcun, B.b. J[luckpernas wmaTemaTuka: y4eOHHK U TIPAKTUKYyM JUIS CPEIHEro
npodeccuonansHoro odpasosanus / B. b. I'ncun. — Mocksa : M3narensctBo FOpaiit, 2020. — 383 ¢. —
(ITpoeccronansnoe obpazoBanue). — ISBN 978-5-534-11633-5. — Teker : anextponHsiii // OBC
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/457136

HNuTepHeT-pecypcesi:

1 www. fcior. edu. ru (MHdopMaimonHble, TPEHUPOBOUHBIE M KOHTPOJIbHBIE MaTEPHAIbI).

2 www. school-collection. edu. ru (Enunas xostekiuu
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https://urait.ru/viewer/teoriya-veroyatnostey-451178#page/1
https://urait.ru/bcode/457136

4. KOHTPOJIb 1 OLIEHKA PE3VYJIbTATOB OCBOEHUA JUCHUITJIMHBI

Pe3yabTarsl 00yyeHus

@®opMbI U METO/IbI KOHTPOJISAA M OLIEHKH
pe3yJabTaToB 00y4eHHsI

JINYHOCTHBIE:
c(hOpMHUPOBAHHOCTH MpeICTaBICHUMA 0
MaTeMaTHKe KaK yHHMBEpPCAJIbHOM  f3BIKE

HAayKH, CpE€ACTBE MOJACINPOBAHUA SIBJICHUH H
IMpoHeCCCOB, UACIAX U MCTOAAX MATCMATUKHU,

OI_IeHKa U KOHTPOJIb BBIIIOJJHCHHA JOMAUIHETO
3alaHuA, BBICTYIUICHUA C JOKJIaJaMH, 3alllUThI
WHAUBUAYAJIBHBIX ITPOCKTOB

IIOHMUMAaHHUEC 3HAYUMOCTHU MaTEMaTHUKU dJIA
HAYYHO-TEXHHUYECKOTO nporpecca,
c(hOpMHUPOBAHHOCTH OTHOIICHHUS K
MaTeMaTHKE KaK K 4acTH OOIEYeI0BEYCCKOM

KyJIbTYpbl 4Y€pe3 3HAaKOMCTBO C HCTOPHEH

O1ieHKa U KOHTPOJIb BBITIOJIHEHUS JIOMAIITHETO
3a/IaHMs, MPAKTHYECKUX pa0dOT, BHICTYIUICHHS C
JOKJIaJlaMH, KOHTPOJIb U OLICHKA BBITOJIHEHUS
3aJIaHAI CaMOCTOSITEIILHON paboThI

pa3BUTHUSA MaTeMaTHKH, ABOIIOUEH

MaTeMaTHUYeCKNX HJICH;

pasBUTHE JIOTHYECKOTO Mbiiienus, | OICHKa U KOHTPOIb BBIMOJTHEHHUS IOMAIIHETO
HPOCTPAHCTBEHHOT'O BOOOpakeHust, | SAMAHIL, — BBICTYIUICHMS € JOKIa/laMy,
AIrOpUTMIECKOH  KyAbTYphl, KpuriuHocTy | KCHTPOID H OLCHKA BHIMOTHEHWS 3ajaHui

MBIIIJICHUSI HAa YPOBHE, HEOOXOIUMOM [T
Oyayuieil mpodeccuoHaIbHONW esSTENIbHOCTH,
IS MIPOJIOJKCHHS o0pazoBaHHs 51
caMm000pa3oBaHus,

CaMOCTOSITEIIbHOW PaOOTHI

OBJIQJICHUE MATEMaTHYCCKUMHU 3HAHUSAMH U
YMEHUSIMH, HEOOXOTUMBIMH B IOBCETHEBHOMN
KHU3HU, TJIs1 OCBOCHHUA CMEXKHBIX €CTCCTBCHHO-
HAay4YHBIX JUCHUITIINH n JUCHUITIIINH
poecCHOHATLHOTO TUKJIA, IS TOTYYCHHS
oOpa3oBaHMsl B 00JIacTsIX, HE TpeOYIOLIUX

yriIyOJICHHOW MaTeMaTH4eCKOW MOATOTOBKH,

OHCHKa U KOHTPOJIb BBIIIOJHCHUA JOMAIIHCTO
3alaHuA, BBICTYIUICHUA C JOKJIaJaMH, 3alllUThI
HHAUBUAYAJBHBIX ITPOCKTOB

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO, B

TOM qHUCIIC CaMOO6pa3OBaHI/IIO, Ha

MPOTSDKEHUM  BCEH  JKU3HM; CO3HATEIbHOE
OTHOIIEHHE K HENpEephIBHOMY O00Opa30BaHUIO
KaK YCJIOBUIO YCIIEHIHON Ipo(hecCHOHAIbHON

1 OOIICCTBEHHOM ACATEILHOCTH;

OHGHKa U KOHTPOJIb BBIIIOJJHCHHA JOMAIIHCTO
3aJaHusd, IMPAKTUYICCKUX pa60T, OIICHKa
YCTHBIX OTBECTOB

TOTOBHOCTDH " CIIOCOOHOCTD K
CaMOCTOSTEIILHON TBOPYECKOU u
OTBETCTBEHHOM JICATEIBHOCTH;

OneHka U KOHTPOJIb BBINOJIHEHUS TOMAIHETO
3aJlaHus, 33JaHUH CaMOCTOSITENIbHOM paboThI

TOTOBHOCTh K  KOJUISKTHBHOH  paboTe,
COTPYJHHYECTBY  CO  CBEPCTHHKaMH B
00pa30BaTeNnbHOM, OOIIECTBEHHO TOJIE3HOM,
y4eOHO-UCCIIEIOBATENIbCKOM, TMPOEKTHOH U
APpYrux BUJax ACATCIbHOCTH,

OLIeHKa U KOHTPOJIb BBIIIOJIHCHHUA JOMAIIHCTO
3alaHuA, BBICTYIUICHUA C IOKJIadaMU

OTHOILIEHNE K npodeccuoHanbHOM

OCATCIIBHOCT KaK BO3MOXHOCTH yqaCTHSI B
OOIIECTBEHHEIX,

PEIICHUN JIMYHBIX,

OHGHKa U KOHTPOJIb BBIIIOJTHCHHA JOMAIIHETO
3alaHu, BBICTYIUICHUA C JOKJIaAaMU

26




rocyaapCTBCHHBIX, 06H_[€HaI_II/IOHa.HBHBIX

po0em;

MeTanpeaMeTHbIC:

YMEHHUE CaMOCTOATCIIBHO OIPCACIATh LEIN

JCATCIIbHOCTH n COCTaBJIAThb I1JIaHbI
JACATCIIbHOCTH, CaMOCTOATEIIBHO
OCYILICCTBIIATD, KOHTPOJHUPOBATH u

KOPPEKTUPOBATh JIEATEIbHOCTh; UCIIOIb30BATh
BCE BO3MOXHBIE PECYpPChl ISl JOCTHXKEHUS
MOCTABJICHHBIX IEJeH M pealu3aluu IJIaHOB

JIOMalIlHee 3aJjaHue, BBIIIOJIHEHHE
WHIUBUAYAIBHBIX 3a/1aHUH, Oecena.

JEATEIIbHOCTH; BEIOMpATH yCIELIHbIE

CTpPATEruu B Pa3JIMYHBIX CUTYaLUX;

yMEHUE NPOAYKTHUBHO 06]]_[3'1"],0;1 u OLIGHKa U KOHTPOJIb BBIIIOJIHCHHUA JOMAIIHCTO
B3aUMOJICHCTBOBATh B MPOLECCE COBMECTHOH | 3AMAHHA, IPAKTHUECKHX PadOT, BBICTYTIICHUS C
JEATEIIbHOCTH, YYUTBHIBATH IO3ULUU APYIHUX JAOKTIa/IaMH, SalpITEL MHMBAYaTbHBIX
YY9aCTHUKOB  JICATEIBHOCTH,  3(P(HEKTUBHO HpoeKTOB

pa3perath KOHQIHUKTHL;

BJIAJICHUE HaBbIKAMHU no3HaBatensHOH, | OICHKa M KOHTPOJIb BBIIIOIHCHHS JOMAIIHETO
yueGHO-HCCIEOBATENbCKOH 1 IPOEKTHOH | 32AAHHAL, 3a/laHui CaMOCTOSITENIbHONW pabOThI
JIeSITETIbHOCTH, HaBbIKaMU pazpenieHus

nmpoOjieM; CIOCOOHOCTP M TOTOBHOCTh K

CaMOCTOATCIIBHOMY IIOUCKY METOJ0B PCHICHUA
MNPAaKTUICCKUX 3ajJa4, IIPUMCHCHHIO

Pa3JIMIHBIX MCTOJIOB ITO3HAHM,

BJIaJICHUC CTaHJapTHBIMU T'OTOBHOCTBH u

CIIOCOOHOCTh K CaMOCTOSITEITbHOU
MH(POPMAIMOHHO-TT03HABATEIHHON

NesITeTbHOCTH, BKJTIOYAS yYMEHHUE
OPHMEHTHPOBATBCS B PA3IMYHBIX HCTOYHHKAX
UHpOpMAIHH, OLICHUBATh H

WHTEPIPETUPOBATH

KPUTUYCCKHA
nHpopmanuio,
I1oJ1ygacM N3 pas3jJIndYHbIX KCTOYHUKOB,

bl

OIIGHKa U KOHTPOJIb BBIIMOJIHCHUA AOMAIIHCTO
3aJlaHus, 3aJaHUH CaMOCTOSITENIbHOM paboThI

BJIAACHUC A3BIKOBBIMU CpCACTBAMU: YMCHHUC
SICHO, JIOTUYHO M TOYHO H3JIaraTb CBOIO TOYKY
3pC€HUA, UCIIOJIB30BATh aJICKBATHLIC SI3BIKOBBIC
CpCACTBA,

OHGHKa U KOHTPOJIb BBIIIOJJHCHHA JOMAIIHCTO
3alaHuA, BBICTYIUICHUA C NOKJIadaMH, 3alIUThI
WHAWBUAYAJIBHBIX ITPOCKTOB

BJIaJACHUC MMO3HaBaTelIbHOM
pe(bHeKCHH KaK OCO3HaHHA COBEpIIACMbIX
JIENCTBUH M MBICIUTEIBbHBIX mponeccoB, HUX
PE3YyJIbTATOB U OCHOBaHHﬁ, T'paHHIl CBOCTO

HaBbIKaMH

3HaHUA W HC3HAHUWS, HOBBIX ITO3HABATCIBbHBIX
3aa4 1 CpCACTB JJIS1 UX NOCTUKCHUS,

OHGHKa U KOHTPOJIb BBIIIOJJHCHHA JOMAIIHCTO
3alaHuA, OLICHKA YCTHBIX OTBCTOB

LEJIEYCTPEMIIEHHOCTh B IOUCKAaX W MPHUHITHH
pelieHnid, cooOpa3UTeNbHOCTh M WHTYULIHUA,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX

MIpeJICTaBJICHH; CIIOCOOHOCTh BOCIPUHUMATh

OneHka U KOHTPOJIb BBIMOJIHEHUS JIOMAIIHErO
3aJJaHus, IPAKTUYECKUX PadoT, BBICTYIUICHUS C
JOKJIalaMH, 3alUTHI WH/IMBUTyaTbHBIX
MIPOEKTOB
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KpacoTy ¥ TApMOHHUIO MUDA;

NPE€AMETHBIX:

c(OpMUPOBAHHOCTH Mpe/ICTaBICHUM 0
MaTeMaTHKe KaK 4acTH MHUPOBOU KYyJbTYpHlI U
MecTe COBPEMEHHOM
LIMBUIIM3ALUHU, CIOCO0AaX OIMUCAHUS SBIICHUN
peaIbHOTO MHpa Ha MATEMaTUYECKOM SI3BIKE;

MaTCMaTHUKHU B

OHCHKa U KOHTPOJIb BBIIIOJJHCHHUA JOMALIHETO
3alaHuA, BBICTYIUICHUA C JOKJIaaMH, 3alllUThI
WHAUBUAYAJIBHBIX ITPOCKTOB

c(hOpMHUPOBAHHOCTH MIpeACTaBICHUI 0
MaTeMaTUYECKUX TMOHATUSIX KaK Ba)KHEUILIUX
MaTeMaTUYeCKUX MOJENSIX, IO3BOJISIOINX
ONMHUCHIBATh M H3y4yaTh pa3HbIE MPOIECCHl U
MOHUMaHUE

SIBJICHUA, BO3MOXXHOCTH

AKCHOMAaTHU4YCCKOI'O IMOCTPOCHUA

MAaTEMAaTHUYCCKUX TCOprI;

OI_IGHKa U KOHTPOJIb BBIIIOJIHCHHA JOMAIIHCTO
3a/laHusA, BBICTYIUICHHA C JOKJIaJaMH, 3allIUTBI
HHAUBUAYAJIBbHBIX ITPOCKTOB

BJIaACHHC MCTOAaMU JOKa3aTCJIbCTB n
AJITOPUTMOB PCHICHUA, YMCHHUC UX IIPUMCHATD,
MMPOBOAWUTL OOKA3ATCIBbHBIC PACCYKACHUSA B

XOJ€ PCIICHHUA 3a1a4,

OHGHKa U KOHTPOJIb BBIIIOJHCHHUSA JOMAIIHECTO
3aJaHusd, IMMPAKTUYCCKUX pa60T, O CHKa
YCTHBIX OTBETOB

BJIAACHUC CTAHAAPTHBIMU IIPUCMAMU PCHICHUA

pairOHAJIbHBIX n HppaniOHaJIbHbIX,
IIOKa3aTCJIbHbBIX, CTCIICHHBIX,
TPUTOHOMCETPHUYCCKUX ypaBHeHI/Iﬁ n
HCPABCHCTB, HWX CHUCTCM; HCIIOJIb30BAHUC

TFOTOBBIX KOMIIBIOTCPHBIX IIPpOrpaMM, B TOM

OHGHKa U KOHTPOJIb BBIIMOJIHCHUA AOMAIIHCTO
3aJaHusd, IMPAKTUYICCKUX pa60T, OLICHKAa
YCTHBIX OTBETOB

ypciae A8 TOWCKA IIyTH  PEIIEHUS |

WUIIOCTPALlMM  PEIIEHUS  YPaBHEHWH M

HEPaBEHCTB;

C(l)OpMI/IpOBaHHOCTI) HpeI[CTaBJ'IeHI/II\/JI 00 OHGHKa U KOHTPOJIb BBIIIOJHCHHA JOMAIIHCTO
OCHOBHBIX  MOHATHAX  MaTemariueckoro | 3AJAHHS,  NMPAKTHYECKMX — PabOT,  OLCHKaA

aHaJIn3a U HuX CBOﬁCTBaX, BJIaACHUC YMCHUCM

byHKkumi,
3HAHUHA 119

XapakTEepU30BaTh  TOBEJACHHUE
WCIIOIB30BAaHUE  TOJTYyYEHHBIX
OTHCaHUS "

aHaIm3a peaJIbHBIX

3aBHCHUMOCTEH;

YCTHBIX OTBECTOB

BJI/ICHUE OCHOBHBIMHU IOHATHSAMHU O IUIOCKHUX
U IPOCTPAHCTBEHHBIX  TI'€OMETPUUYECKUX
¢durypax, UX  OCHOBHBIX  CBONCTBAax;
C(OPMHPOBAHHOCTh YMEHHS PaCMO3HaBaTh
reomeTpuueckue GUrypbl Ha
MOJIETIIX M B PEaJlbHOM MUDE; NpPUMEHEHUE

YCpTECIKax,

OreHKa U KOHTPOJIb BBIMOTHEHUS JTOMAIIIHETO
3aJlaHusA, TPAKTHYECKUX  paboT,  OICHKa
YCTHBIX OTBETOB, 3aJaHH CaMOCTOSITEILHOMN
paboThl
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M3YYEHHBIX CBOMCTB r€OMETPHUECKUX (HUTYp U
dbopMyI A peleHus] TeOMETPUUECKUX 3a1au
1 3a/1a4 C MPAKTUYECKUM COACPKAHUEM;

MpeCTaBICHUI 0
SIBJICHHUSAX, AMEIOIIUX
CTaTUCTUYECKUX

c(hOpMUPOBAHHOCTH
mporeccax u

BEPOATHOCTHBIN XapakTep,
3aKOHOMEPHOCTSIX B

peaJlbHOM  MHpe,

OCHOBHBIX IIOHATUAX BJICMGHTapHOf/'I TCOpHUU

BEPOATHOCTEM; YMEHHUI HaXOoJdUTh u
OLICHUBAThb BEPOSTHOCTH HACTYIUICHUS
COOBITHII B  TPOCTEHIINX  MPAKTUYECKHUX
CUTyallUsiX M OCHOBHBIE XapaKTEPUCTUKH

CIIy4ailHBbIX BEJIUYMH;

OreHKa ¥ KOHTPOJIb BBHIMOJHEHHUS JOMAIIHETO
3aaHus, TPAKTHYECKUX  pabdoT,  OlleHKa
YCTHBIX OTBETOB, 3aJaHHU CaMOCTOSITEIbHOMN
paboThI

BJIa/ICHUE HaBBIKAMH HCIIOJIb30BAHUS TOTOBBIX
KOMITBIOTEPHBIX ~MPOTPaMM TPU  PELICHUU
3azad.

OHGHKa U KOHTPOJIb BBIIIOJHCHUSA JOMAIIHECTO
3aJaHusd, IMPAKTUYCCKUX pa60T, O CHKa
YCTHBIX OTBETOB
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5. JIUCT W3MEHEHUWM W JIOIOJIHEHWM, BHECEHHBIX B PABOUVYIO
[TIPOIPAMMY YUEBHOU JUCHUTUIMHBI «MATEMATHUKAY» «O6meotpasosarenbHas

IUCLUUIUIMHA» OCHOBHOM TPOQecCHOHAIbHON 00pa3oBaTelbHONH NpPOrpaMMbl IO  CHEIHAIBHOCTIM

COLMAIBHO-9KOHOMHYECKOTO TPOQHIIL.

Ne U3MCHCHUA, JaTa BHCCCHUA NU3MCHCHUS, Ne CTpaHUIbI C USMCHCHUCM

BbIJIO CTAJIO

Onoxosa Haranbs bopucoBHa

[MpenonaBarens Gunuana PI'BOY BO «BI'VOC» B 1. Yccypuiicke
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DOHL OLCHOUHBIX CPEACTB /Ui MPOBeICHUS IPOMEIKYTOUHOH aTTecTalnl 00yyarommxcs,
paspaboTan B cooTeTcTBHH ¢ TpeGoBanusimu ®I'OC CITO mno CIICHHAIBHOCTSM COLHAJIBHO-
IKOHOMHUECKOro mpoduis u "O6 yreepkaenun Ilopsixa OpraHu3aiui U OCYLIECTBIICHHS
00pa3oBaTebHON  JAESATENLHOCTH 1O 00pasoBaTelbHBIM  [POrpaMMaM  CPEAHEro
npodeccnonanboro obpasosanns” (yTs. Ilprkasom Munncrepetsa o6pasoBanus u HayKH
Poceuiickoii ®esepaun (MunoGprayku Poccun) ot 14 mionst 2013 r. N 464 r. Mocksa).

CocTaBuTenn:
Ounoxosa H.B.

YTBepKIeHa Ha 3acelaHMH LIMKJIOBOH METOANYECKONH KOMHCCHH : i

ot .08 200r.. npotokon No #

[Ipencenarens UMKI0BOI METOANYECKOM KOMUCCHH = Crenanosa K.B.
NoANNChH bammnns,

HHULHANBI

[pencenap€ing unkI0BOI METOIMYECKONH KOMHCCHHU (BBIMyCKaOLIEH )
bacamox T.I"..
(hamuans, HHUUKATBI




1 NEPEYEHb ®OPMWPYEMbIX YHUBEPCAJIbHbIX YYEBHbIX OENCTBU

Howmep
Ne | Haumenosannue
®opmynupoBka YVY /] aTana
n/m YYA
(1-8)
1. JlmanoCTHBIE - c(hOpMUPOBAHHOCTh TPEACTABICHUH O MaTeMaTHKE KaK YHUBEPCAJIbHOM SI3bIKC HAyKH, CpPEICTBE 1-2

MOACIIUPOBAHUA SIBIICHHUI U IMpoucCCOB, UACAX U MCTOAAX MATECMATUKU,

- IMOHUMAHHEC 3HAYMMOCTHU MATCMATHUKH JIS1I HAYYHO-TCXHHYCCKOI'O IMporpecca, CCpOpMI/IpOBaHHOCTI) OTHOIICHUA
K MaTCMaTHKC KaK K 4YaCTH 06HIC‘ICJIOB€‘{€CKOI>'I KYJbTYPbI 4€PC3 3HAKOMCTBO C I/ICTOpI/Ief/'I Pa3sBUTUA MATCMATHKH,
3BOJ'II-OL[PICI>1 MAaTEMAaTU4YCCKUX H,Z[eﬁ;

- pa3BUTHE JIOTMYECKOTO MBIIUICHHS, MPOCTPAHCTBEHHOTO BOOOpPaXCHHUs, QITOPUTMHUYECKOH KYIBTYPHI,
KPUTUYHOCTH MBIIIJICHUS Ha YpPOBHE, HEOOXOAMMOM JUIisi Oyayiied mnpodeCCHOHATBHOW IESTEIbHOCTH, IS
HPOJIOJDKEHHS 00pa30BaHUsI U CaMO0OOpa30BaHNUS;

- OBJIaJICHE MAaTEMAaTUYECKUMU 3HAHUSIMU U YMEHUSMHU, HEOOXOJUMBIMU B ITOBCEAHEBHON KHU3HU, 111 OCBOECHUS
CMEXHBIX €CTECTBEHHO-HAYYHbIX JUCHUUIUIMH W JUCHUIUIMH TNPOPECCHOHAIBHOIO LUKJIA, A8 TOJTYYeHHUS
0o0pa3oBaHus B 00J1aCTAX, HE TPEOYIOMUX YIIIyOJIeHHON MaTeMaTH4ecKoi MOATrOTOBKY;

- TOTOBHOCTb M CIIOCOOHOCTh K OOpa30BaHUIO, B TOM YHCJE CaMOOOpPa30BaHUIO, HA MPOTSIKEHUH BCEH KU3HU;
CO3HATENbHOE OTHOIIEHHWE K HEMpephIBHOMY O0Opa30BaHUIO KaK YCIOBUIO YCIENIHOW Mpo(ecCHOHAIbHOU H
OOIIECTBEHHON JeITCILHOCTH;

- TOTOBHOCTB M CIIOCOOHOCTh K CAMOCTOSTEIILHOM TBOpquKOﬁ U OTBETCTBEHHOM ACATCIIBHOCTH,

- TFOTOBHOCTh K KOJUIEKTUBHOW paboTe, COTPYIHUYECTBY CO CBEPCTHHKAaMHU B 00pa30BaTENbHOM, OOIIECTBEHHO
MOJIE3HOH, Y4eOHO-HCCIIe10BaTeNbCKON, MPOEKTHON U IPYTUX BUJIAX ACATEIbHOCTH;

- OTHOIIEHHE K Mpo(ecCHOHANBFHOW MEeATENIbHOCTH KaK BO3MOXKHOCTH YYacTUSl B PEHICHUHM JUYHBIX,
00IIIeCTBEHHBIX, TOCYIAPCTBEHHBIX, OOIICHAIIMOHATILHBIX MPOOJIeM;
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MeTanpenMeTHme

1) YMEHHUEC CaMOCTOATCIIBHO OHNPCACIATE LEIM OCATCIBHOCTH MW COCTABJIATH ILIaHBI JACATCIBHOCTH,
CaMOCTOATCIIBHO OCYHIECTBIIATE, KOHTPOJIHUPOBATE MW KOPPEKTHUPOBATH ACATCIBHOCTBb, HCIIOJIIB30BaTh BCC
BO3MOJKHBIC PECYPChI 1A AOCTHXKCHUA IMOCTABJICHHBIX LICJ'ICI\/'I H peajiu3allvii IIJIaHOB ACATCIbHOCTH, BBI6I/IpaTB
YCIICHIHBIC CTPATCTHUU B PA3JIMYHBIX CUTYyallUAX,

2)  yMeHMe IPOAYKTUBHO OOINATHCSA M B3aMMOJEHCTBOBATH B IPOLIECCE COBMECTHOM JEATENBHOCTH, YUUTHIBATh
MO3UIUH JIPYTHX YYACTHUKOB AEATEILHOCTH, 3(PPEKTUBHO pa3pemiaT KOHPIUKTHI;

3) BJIaACHHUC HAaBbIKaMH HOSH&B&TCHBHOﬁ, y‘le6HO-I/ICCJ'IeI[OBaTeJ'IBCKOI71 nu HpOGKTHOfI JACATCIIbHOCTH, HABBIKAMU
paspCuiCcHus HpO6J’ICM; CIIOCOOHOCTH M TOTOBHOCTH K CaMOCTOATCIIBHOMY IIOHMCKY MCTOHNOB PCHICHUA
MMPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMYHBIX MCTOAOB ITIO3HAHUS

4) TOTOBHOCTB M CIIOCOOHOCTH K CAMOCTOSITEIbHOM I/IHq)OpMaI_II/IOHHO—HOSH&B&TCJ’IBHOIZ JACATCIIbPHOCTH, BKJIFOYas
YMCHHUEC OPUCHTHPOBATHCA B PA3JIMYHBIX UCTOYHHUKAX HH(bOpMaIII/II/I, KPUTHUYCCKH OLICHHUBATHL U MHTCPIIPETUPOBATH
I/IH(1)OpMaI_II/IIO, IMMOJIy4acMyrO 13 pa3JINYHbIX HCTOYHUKOB,

5) BJIAACHUC SA3BIKOBBIMU CPEACTBAMU: YMCHHUC SCHO, JIOTMYHO MW TOYHO H3JIaraTb CBOIO TOYKY 3pCHMU,
HCIIOJIb30BaTh aJICKBATHLIC A3bIKOBBIC CPCCTBA,

6) BJIaJICHHE HaBBIKAMHM I103HABaTEIbHOM pe(I)J'IeKCI/II/I KaKk OCO3HaHHd COBCPIIACMBIX JEHUCTBUH U
MBICJIIMTCIIBHBIX TPOHCCCOB, UX PE3YJIbTATOB U OCHOBaHHﬁ, T'paHUll CBOCTO 3HAHUA W HC3HAHHA, HOBBIX
MMO3HABATCJIBHBIX 3aa4 U CPEACTB I UX OOCTHIKCHU A,

7)  UeneyCTPEMIEHHOCTh B TIOMCKax W TNPUHATHH PEIICHUM, COOOpPa3HTENbHOCTE W HWHTYHWIIUS, PA3BHTOCTH
IPOCTPAHCTBEHHBIX MPEJICTABICHUI; CHOCOOHOCTh BOCHIPUHUMATh KPacoTy U TApMOHUIO MUDA;

1-2

IIpenmeTHbIe

1) C(I)OpMI/IpOBaHHOCTB HpeI[CTaBJ'IeHI/Iﬁ O MaTCMaTUKE KaK 4aCTH MI/IpOBOI>’I KYJIbTYPbl 1 MECTC MATCMATHKU B
COBpeMeHHOfI IUBUIIN3aIl1U, croco0ax ONMMcaHus SBJICHUN PCAIBHOIr0 Mrpa Ha MATEMATHYCCKOM SA3BIKE,

2)  chOpMHPOBAHHOCTh TPEICTABICHUA O MATEMATHYECKUX IMOHATHUSX KaK BAXKHEUIINX MaTeMaTHYCCKUX
MOJIENSAX, MO3BOJSIIONIMX OIMUCHIBAaTh M HM3y4aTh pPa3HbIE MPOLIECCHl W SBJICHUS; MOHMMAHHUE BO3MOKHOCTH
AKCMOMAaTHUYECKOTO MOCTPOEHUSI MATEMAaTUUYECKUX TEOPHUH;

3) BJIAICHUC MCTOJAMH JOKA3aTCIbCTB W AJTrOPUTMOB PCIICHHA, YMCHHC HX NPHUMCHATH, IMPOBOJUTH

1-2
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JOKAa3aTCIIbHBIC PACCYKACHUS B XOAC PCHICHUS 3a4a4;

4) BJIaACHUC CTaHAApPTHBIMHU IIPpUEMaMHU PCUHICHUA paluOHAJIBHBIX W HWppallOHAIBHBIX, I10OKA3aTCIIbHBIX,
CTCIICHHBIX, TPHUIOHOMCTPHUYICCKUX ypaBHeHI/Iﬁ U  HCPABCHCTB, MHX CHUCTCM, HCIIOJIb30BAHUC TOTOBLIX
KOMIIBIOTCPHBIX HpOorpaMMm, B TOM YUCIIC JISA IMOUCKA MYTH PCHICHUA W WIUIIOCTPALMKU PCHICHUS ypaBHeHI/Iﬁ n
HECPABCHCTB,

5) c(hOPMHUPOBAHHOCTH MPEJICTABICHUI 00 OCHOBHBIX MOHATHIX MATEMaTHYECKOTO aHAIM3a U WX CBOMCTBAX,
BJIaJICHHE YMEHHEM XapaKTepu30BaTh MOBeAeHUE QYHKIUHN, NCTIOIb30BAaHUE MMOTYUCHHBIX 3HAHUI 715 ONUCaHUs U
aHaJIN3a PEaJbHbIX 3aBUCUMOCTEM;

6)  BIAJCHUE OCHOBHBIMHM HOHATHSAMHM O IUIOCKMX M IPOCTPAHCTBEHHBIX TIE€OMETPUYECKHX (HUrypax, HX
OCHOBHBIX CBOWCTBaX; C(OPMHUPOBAHHOCTh YMEHHs pACIO3HABaTh TIE€OMETpUYECKHE (UIypbl Ha yepTexax,
MOJIENISIX ¥ B PEaJIbHOM MHUPE; MPUMEHEHNE U3yYCHHBIX CBOMCTB reOMeTpUYecKux Guryp u Gopmys 1uis pemeHus
FeOMETPUYECKHX 3a/1a4 U 3aJ1a4 C IPAKTUYECKUM COACPIKAHUEM;

7)  chopMHPOBAHHOCTH MPEJACTABICHUM O TMPOIECcCaX W SBICHUSAX, HMMCIOIIUX BEPOSTHOCTHBIA XapakTep,
CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAIbHOM MHUPE, OCHOBHBIX MOHATHUSIX 3JIEMEHTAPHOU TEOPUH BEPOSITHOCTENH;
YMEHHI HAXOJUTh U OLIEHUBATh BEPOSTHOCTH HACTYIJICHUS! COOBITUI B MPOCTEUIINX MPAKTHUECKUX CUTYALUIX U
OCHOBHBIE XapaKTEPUCTUKU CITy4YalHBIX BEJIMYUH;

8) BJIAICHUEC HABbIKaMHU HCITI0JIb30BAHH I'OTOBBIX KOMITBIOTCPHBIX IIPOrpaMM MpH PCIICHHUU 3aaa4.
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2 ONMNCAHME MOKA3ATENEN N KPUTEPVEB OLIEHVBAHWA YHUBEPCATbHbLIX YYEBHbLIX OEMCTBUN

< Jluunocmmnuwie ynugepcanvnvie yueoHvle 0eiicmeus.>

Ili1anupyembie
pe3yabTaThbl 00y4eHust

Kputepun oneHuBanus pe3yibTaTOB 0CBOEHUSI

(Tmoxazarenu JOCTHIKCHUS

! | 2 | 3 | 4 | 5
3a[JaHHOTO YPOBHS
ocoenus YVYJI)
OrcyrcrBHe 3HAHUSA — ®dparmMeHTapHoe HenoJiHoe 3Hanue o B uesioM | | ChopmupoBaBuieecst
3HaHUHe O — cpopmupoBasuIeecs CHCTEeMAaTHYeCKoe
3HAaHHE O
1)  chopMHPOBAaHHOCTH
. MaTeMaTHKe Kak
IIpe/ICTABIICHHIT oll o MaTeMaTHKe  Kak MaTeMaTHKe KaK| |3HaHHE O MaTEMaTHKe
HBEPCAIBHOM  SI3BIKE
MATEMATHKE Kkak | |YHABEpCAIBHOM A3BIKE | | MATEMaTHKe KaK | |YHUBEpCAJIbHOM  fI3BIKE | | KaK YHHBEPCAILHOM | | YHUBED
yHuBepcatbHOM  sizbike | | HAYKTS CPEJICTBE | | YHUBEPCAILHOM  SI3BIKE | | HAYKH, cpexcTBe| [fA3bIKE HAYKH, cpeicTse | |HAYKH, CPEACTBC
MOJICIMPOBAHUS  SIBJICHHH | | HAYKH, CpEICTBE | | MOJIENIMPOBAHUS SBJICHUI | | MOJETUPOBAHUS MOJZICTUPOBAHMS
HayKkH, CpeAcTBe i ABJIEHHI W TIPOLIECCOB
.|| TpPOLOECCOB, HIACIAX M| | MOIACIHNPOBAHU M TIpOICCCOB, MACAX M| [ABICHHH M IIPOLECCCOB, p >
MOJIETTUPOBAaHUS  SIBJICHUI N WIesX M MeTomax
METOJIaX MaTEMaTHKU; SIBJICHUH W IPOLIECCOB, | | METOAAX MaTEMATHKH; uaeax M MeTojax
u o B, HAEIX U .
poueccos, uae Mesx M MeTomax MaTeMaTHKH; MaTEeMaTHKHU,
METOJIaX MaTeMaTHKU;
CTOAAX MaTeMa 2 MAaTEMaTHKH,;
2)  HOHHMMaHHE MOHMMAaHWE 3HAYUMOCTH | [[IOHUMaHHE MOHMMAaHWE 3HAYMMOCTH | |[[IOHHUMaHue MIOHUMaHHE
SHAYMMOCTH MAaTeMaTHKH | |[MATEMaTUKU JJI HAy4dHO- | | 3HAYUMOCTH MaTEMaTUKH JUIS | | 3HAYUMOCTH 3HAYUMOCTHU
st Hay4Ho- | | TEXHIIECKOTO TPOTPeCcca, | MaTeMaTHKH JUIsl | | HAY9HO-TEXHUYECKOTO MaTEMaTUKH JUIS | | MATEMaTUKH JUIS
TeXHHHECKOTO MpOrpecca, c(OpMHPOBAHHOCTD Hay4yHO-TEXHUYECKOI0 | [IIporpecca, HAyYHO-TEXHUYECKOIO | |HAyYHO-TEXHUYECKOIO
ChOPMHPOBAHHOCTb OTHOLIEHHs K MaTeMaTHKE | [[Tporpecca, c(OpMHPOBAHHOCTD nporpecca, nporpecca,
KaK K 4acTH | | cpOPMUPOBAHHOCTh OTHOIIECHHUS K| |c(OpMUPOBAaHHOCTD c(OpMHPOBAHHOCTH
OTHONICHUS K MaTeMaTHKe .
o0111e4enoBeyecKon OTHOIIECHHUSI K| |[MaTeMaTHKe KaK K YacTH | | OTHOIIEHHUS K| | OTHOLIEHUS K
KaK K 4acTu .
. KYJIBTYpbI yepe3| |MaTemMaTHKe Kak K| |0OIlederoBeYecKoi MaTeMaTHUKe KakKk K| |MaTeMaTHMKe Kak K
oO1m1eyenoBeyecKkoi .
3HAKOMCTBO C HCTOPHEH | |4acTH KYJIbTYpbI 4yepes | |4acTu 4acTu
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KYJIbTYpbI yepes
3HAKOMCTBO C HCTOpHEH
pa3BUTHS MaTeMaTHKH,
JBOJIFOIICH

MaTEMaTHYCCKUX H,I[eﬁ;

pa3BUTHSA
SBOIIOIACH
MaTeMaTHYCCKUX HJICH;

MaTeMaTHKH,

00111eUeI0BEYeCKOM
KYJIbTYpbI yepes
3HAKOMCTBO C UCTOpUEH
pa3BUTHUSI MaTEMaTHUKH,
JBOJIIOLIHECH
MaTeMaTHUYEeCKNX HUJICH;

3HAKOMCTBO C HCTOpHUEHN
pa3BUTHS  MATEMATHKH,
3BOJIIOLIUEH
MaTeMaTUYCeCKUX HJICH;

00111eY€eI0BEYECKOM
KYJIbTYpbI yepes
3HAKOMCTBO C UCTOpUEH
pPa3BUTHUSL MaTEMaTHUKH,
3BOJIIOLIHEH
MaTeMaTHUYCeCKUX HJICH;

00111eueIOBEYeCKOM
KYJIbTYpbI yepes
3HAKOMCTBO C UCTOpUEH
pa3BUTHUSL MaTEMaTHUKH,
3BOJIIOLIHEH
MaTeMaTHYeCKUX HJICH;

I OCBOCHHA CMCIXKHBIX
C€CTCCTBCHHO-HAYYHbIX
JUCLHUIIIMH W JUCHUIIINH
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€CTCCTBECHHO-HAYYHBIX

JUCHUIINIMH WU AUCIHUIIIINH

CMECXKHBIX €CTECTBCHHO-
HAaYYHBIX JUCHUILIMH U

CCTCCTBCHHO-HAYYHBIX
JUCHUITIINH n

CMCEXKHBIX €CTECTBECHHO-
HAayY4YHBIX JHUCHUILINH U

A3BUTHU a3BUTHE JIOTUYECKOTO | | pa3BUTHE JIOTMYECKOT0 A3BUTHE JIOTHYECKOIO a3BUTHE JIOTHYECKOTO a3BUTHE JIOTHUECKOTO
p e
JIOTMYECKOTO MBIILIEH s, | | MBILLICHHS, MBIIICHHUS, MBIIICHHS, MBIIICHHUS, MBIIICHHUS,
NPOCTPAHCTBEHHOTO POCTPAHCTBEHHOTO MIPOCTPAHCTBEHHOTO POCTPAHCTBEHHOTO POCTPAHCTBEHHOTO MIPOCTPAHCTBEHHOTO
BOOBpakKeHUs, BOOOpaKeHus, BOOOpa)keHus, BOOOpakeHus, BOOOpaKeHus, BOOOpakeHus,
. TOPUTMHYCCKOH TOPUTMHYCCKON TOPUTMHYECKOM TOPUTMHYECKOMN
ANTOPHTMHUYECKOH ajnrop €CKO ainrop €CKO ajnrop €CKO ajrop €CKO AIITOPUTMHUYECKOM
KYJIBTYPBI, KPUTHYHOCTH | | KYIBTYPBHI KYJIBTYPBI, KPHTHYHOCTH | | KYJIBTYPBI KYJIBTYPBI
KYIBTYpbl, KPUTHYHOCTH YABTYpBI,  Kp YIBTYpBI, YIBTYPBI, Kp YIABTYPBL, YIBTYPBI,
MBIIUICHUSI HAa YPOBHE, | | KPUTUIHOCTH MBIIJICHHS HA YPOBHE, KPUTHYIHOCTH KPUTHYIHOCTH
MBILUICHUST Ha ypPOBHE,
HE00X0IMMOM JUISL | |MBILIUICHUS HA YPOBHE, | | HEOOXOAUMOM st MBILICHNS HA YPOBHE, | |MBIIUICHUS HAa YPOBHE,
HEO00XO0IMMOM JUIS o N
p N Oynyueit HEOOXOIMMOM ISt Oymymen HEO0OXOUMOM JIJIst HEO0OXOIUMOM JIJIst
eit . . . . N
yaym poQeCCHOHAILHON Oynymei npoQeCCHOHAILHON Oymymen Oymymieit
npogeccuonanbHoi JeSATEIbHOCTH, s | | mpodecCHOHATEHOM JeSATeIbHOCTH, IS npodeccHOHATBHON npodeccHOHATEHOM
ACATCIBHOCTH, AL | iipooImKeHnst NEATENILHOCTH, IS MIPOIOJKCHHUS NEeATENLHOCTH, IS NEATEILHOCTH, IS
HIPOAOTKCHHA o0pa3oBaHUs U | |IPOAOIKECHUSA 0o0pa3oBaHus U MIPOIOJIKEHUS IIPOIOJKEHUS
obpasoBaHHUsI 1| |caMo00pazoBaHMUs; o0pa3oBaHUs U camMo00pa30BaHus; o0pa3oBaHus U o0pazoBaHus U
camo00pa3zoBaHus; camMo00pa3oBaHMUs; camMo00pa30BaHus; camMo00pazoBaHMs;
4)  oBnajeHHe OBJIaJICHUE OBJIa/IeHUE OBJIaJICHUE OBJIAJICHUE OBJIa/IEHUE
MATEMATHYECKHAMI MaTeMaTHYeCKUMU MaTeMaTH4YeCKUMHU MaTeMaTHYeCKUMU MaTeMaTHYeCKUMHU MaTeMaTHYeCKUMHU
SHAHMAMM M yMeHusiMu, | [SHAHHAMH M YMCHHSIMH, | |3HAHUAMH H YMCHUAMH, | |3HAHHSAMH M YMCHHMSMH, | | 3HAHUAMH 1 YMCHUAMH, | | SHAHUSAMH M YMCHHUSMH,
HEOGXOMIMBIMH B HEOOXOINMBIMH B| | HEOOXOIUMBIMHU B| | HEOOXOIUMBIMU B| | HEOOXOAUMBIMHA B| | HEOOXOAUMBIMHA B
. MTOBCETHEBHOM KHU3HU, IS | [[TOBCETHEBHOW >KH3HW, | | [TOBCEAHCBHOW  JKW3HH, | |TOBCETHEBHON JKW3HH, | | TOBCETHEBHON
[OBCETHEBHOM sk3a, | |TOBCCIHEBHO 3HHU, I OBCEJIHEBHO 3HH, | [[TOBCETHEBHO 3HH, | | [TOBCETHEBHO 3HU, | [[TOBCEIHEBHON >KHU3HH,
OCBOCHHS CMEXHBIX | | IS OCBOCHHMS | [JUII OCBOCHHUS CMEKHBIX | | TSI OCBOCHHS | | IUISI OCBOCHUS

CMECXKHBIX €CTECTBCHHO-
HAayYYHBIX JHUCHUILIINH U
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HpO(l)CCCI/IOHaJ'II)HOFO HpO(I)eCCI/IOHaJIbHOI‘O JUCHHUIIINH JUCLMITIINH JUCLHHMITIIINH JUCHHUIIINH
WMKIa, U [onydeHus | |IMKIA, JUIS  TOJYYCeHHs | |MPO(ECCHOHAIBHOTO podeccHOHaIBHOTO IpodecCHOHATBHOTO podeccCHOHATBHOTO
06pasoBanus B 0OMacTAX, | | 00PA3OBAHKS B 00NacTsIX, | |MKJIa, U1 TOJIy9eHHs | |[IMKJIa, A IOJNy4YeHH | |IMKJIa, IS TOJy4eHHMS | |IMKJIA, JJIS TIOJy4eHHs
He peGyrommux | |H TpeOyronux | |00pa3oBaHuUs B| |0Opa3zoBaHus B 001acTsX, | |0Opa3oBaHus B| [0Opa3oBaHus B
YTy IeHHOM yrIIyONeHHON o0macTsix, HE| |He TpeOyIouHX | | 00MacTsX, He | | 00nacTsx, HE
. MaTeMaTUYECKON Tpeb nux nyOneHHON TpeOyOLIIX TpeOyOLIIX
MaTeMaTU4ecKon DEOYIOIIIX Yoy . PEDYIOMHX A
OFOTOBK IIOATOTOBKH; yrIyOJIeHHOI MaTeMaTHYeCKON yIITyONneHHON yrIIyOneHHON
HIOJIrOTOBKH; . . o
’ MaTeMaTHYeCKON HIOATOTOBKH; MaTeMaTHIeCKON MaTeMaTHYeCKON
HOATOTOBKH; HOATOTOBKH; HOATOTOBKH;
5)  rOTOBHOCTb u| |TOTOBHOCTH M| |TOTOBHOCTb U | |TOTOBHOCTH U | |TOTOBHOCTH M| [TOTOBHOCTH u
CIIOCOOHOCTE x| [cocoOGHOCTB K| | CIOCOOHOCTH K| |CIIOCOOHOCTB K| |CIIOCOOHOCTB K| |cIOCOOHOCTB K
06pasoBaHmio, B  TOM o0pa3oBaHWIO, B  TOM||00pa3oBaHHMIO, B TOM||0Opa3oBaHHIO, B TOM||00pa3oBaHHIO, B TOM||0Opa3oBaHHIO, B TOM
qmcne camooBpazosanio, | | I caMoo6pa3OBaHmo: qucie qucIe qucIe qucIie
.| |Ha  TPOTSDKEHMM  Beeil | |caMooOpa3oBaHHMIO, Ha| |caMOOOpa3oBaHHMIO,  Ha||caMOOOpa30BaHUIO, Ha||caMOOOpa30BaHUIO, Ha
Ha TPOTSHKEHHH  BCEH ° ° ° o
KH3HU; CO3HATENBHOE | | IPOTSHKEHUN BCEH | | IPOTSHKEHUH BCEH | [ IPOTSHKEHUH BCEH | [ IPOTSHKEHUH BCel
KH3HU; CO3HATENILHOE
OTHOILICHUE K| |’)KU3HH; CO3HATENBbHOE| ’)KM3HH;  CO3HATENBHOE | |)KU3HM; CO3HATENBHOE | [)KU3HH; CO3HATEIHLHOE
OTHOUICHUE K
HEIIPEPBIBHOMY OTHOILICHUE K| |OTHOLIEHHE K| |OTHOLIEHHE K| |OTHOLIEHUE K
HETPEPHIBHOMY
5 00pa3oBaHUIO KaK | | HEIpepHIBHOMY HETIPEPBIBHOMY HETPEPHIBHOMY HETPEPHIBHOMY
a30BaHU Kak "
0bpaso 10 YCIIOBUIO yCIIEUIHOM | | 00pa30BaHHUIO Kak | |o0Opa3oBaHUIO Kak | |o0Opa3oBaHUIO Kak | |oOpa3oBaHUIO KaK
YCJIOBHIO YCHCIHON | | h0peccnonanbHOi M| |yCJIOBHIO  YCHEIIHOI | | ycloBHIO YCHEIIHOM | |yCIOBUMIO  YCIIEIIHOM | | yCIOBUIO  yCIHEIIHOl
npoQeccHoHanbHO 1| | oGiecTBeHHOM npodecCHOHaNbHOW | | [IpOdeCcCHOHATIBHOW ¥ | |TPOPECCHOHATIBHON ¥ | | TPOPECCHOHATIBHON |
O0LIECTBEHHOM JIeATCIIbHOCTH; 00IIeCTBEHHOM 00IIEeCTBEHHOM 00IIEeCTBEHHOM 00IIEeCTBEHHOM
ACATCIIBHOCTH, HEATEIIbHOCTH, OEATEIIbHOCTH, NEeATEIIbHOCTH, JEATEIILHOCTH,
6) TOTOBHOCTb U | |TOTOBHOCTB M| [TOTOBHOCTb M| [TOTOBHOCTb M| [TOTOBHOCTb Y| [TOTOBHOCTb u
CIIOCOOHOCTE k| |cIocOOGHOCTD K| | CIOCOOHOCTh K| |CIIOCOOHOCTB K| |CIIOCOOHOCTB K| |cIOCOOHOCTH K
CAMOCTOSTENBHOM CaMOCTOSITEIIbHOM CaMOCTOSTEILHON CaMOCTOSITEIILHOM CaMOCTOSITEIILHOM CaMOCTOSATEILHON
TBOPUECKOit 11| |TBOpUECKOH | [ TBOPYECKOM U | | TBOpPYECKON U | | TBOpYECKON | | TBOpYECKON u
OTBETCTRCHHOIN OTBETCTBEHHOM OTBETCTBEHHOU OTBETCTBEHHOM OTBETCTBEHHOM OTBETCTBEHHON
JeATeTbHOCTH;




| NESITEIbHOCTH, JESTEIbHOCTH; I ’IIGSITGHBHOCTI/I; I ’HGSITGHBHOCTI/I; I ‘I[GSITGJILHOCTI/I;
7)  TOTOBHOCTb k| |TOTOBHOCTB K| |[TOTOBHOCTH K TOTOBHOCTE K TOTOBHOCTE K TOTOBHOCTE K
KOJUIGKTHBHOH  pabore, | | KOJUICKTHBHOM paborte, | | KOJUIEKTUBHOM paboTe, | |KOJUIEKTUBHOM padore, KOJIJICKTUBHOM paboTe, | |KOJUIEKTUBHOH padoTe,
COTPY/IHUYECTBY co| | COTpyIHHYECTBY CO| |COTPYAHUYECTBY CO COTPYAHUYECTBY CO COTPYAHUYECTBY CO COTPYJHHYECTBY CO
CBepCTHI/IKaMI/I B CBepCTHI/IKaMI/I B CBCpCTHI/IKaMI/I B CBepCTHI/IKaMI/I B CBepCTHI/IKaMI/I B CBepCTHI/IKaMI/I B
o BAaTCJIIBHOU BAaTCIIbHOU BATCJIIBHOU BaTCJI
0GPA3OBATENBHOI, 00pa3zoBaTeNbHOM, ) 00pa3oBaTenbHOM, 00pa3oBaTesbHOM, ) 00pa3oBaTeIbHOM, 00pa3oBaTeNLHOM,
. | |OOIIIECTBEHHO IIOJIE3HOH, | | 0OIIECTBEHHO 0OIIIECTBEHHO ITOJIE3HOMH, | |00IIECTBEHHO 0OIIIECTBEHHO
OOIIIECTBEHHO TMOJIE3HOM, N N N
<60 y4eOHo- MOJIC3HOH, Y4eOHO- y4eOHO- MOJIE3HOM, y4eOHO- MOJIE3HOM, y4eOHO-
yi . HCCIICIOBATEIIHLCKOM, HCCIIEIOBATEIIHLCKOM, HCCIICIOBATEIIHLCKOM, HCCIICIOBATEIIHLCKOM, HCCIICIOBATEIIHLCKOM,
HCCIIEN0BATENLCKOM, . . o o o
_ INPOEKTHOM U JAPYIHX | |IIPOEKTHOU U APYTHUX IIPOEKTHON U APYTUX MPOEKTHOU U OPYTUX IIPOEKTHOU U IPYTUX
IIPOEKTHOH U HX
p ’prr BUaax ACATCIBbHOCTH, BUAaX NCATCIbHOCTHU, BUAaxX OCATCIBbHOCTH, BUOaX OCATCIBbHOCTH, BHUAaX OCATCIBbHOCTH,
BHIAX AEITEILHOCTH;

HNmeer
OIIBIT:

NMPaKTHYECKUM

He npenycmotpeno

‘ ‘He [IPEyCMOTPEHO

‘ ‘He IIPEyCMOTPEHO

‘ ‘He IIPELYCMOTPEHO

‘ ‘ He mpenycmorpeno

IIxana oneHnBaHUA

He npenycmoTpeno

He npenycmotpeno

He npenycmoTpeno

He npenycmoTpeno

He npenycmoTpeno

(cooTHOIIIEHHE c
TpaJMLIMOHHBIMU (popmMamu
aTTecTalun)

< MemanpeomemHnule ynugepcaibHble yueoHvle 0eliCmeus.>

Ilnanupyemsie

KpnTepml OLICHUBAHUSA PE3YJILTATOB OCBOCHUS

pe3yabTaThbl 00y4eHHust

(HOKaBaTCJ'II/I JOCTHIXXCHUA
3aIaHHOT'O YPOBHA

ocBoeHust YY/I)
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1) yMeHue
CaMOCTOSITEIILHO
OIpeNeNATh
JesTelNbHOCTH
COCTaBIIATh
NesTeNbHOCTH;
CaMOCTOSITEIILHO
OCYIIECTBIATh,
KOHTPOJIUPOBATH
KOPPEKTUPOBATh
NEeSITENIbHOCTD;
UCIOJIb30BaTh

ocian
u
I1JIaHbI

BCC

BO3MOJKHBIE PECYPCHI UL

JOCTHIXKCHHUA

[OCTAaBJICHHBIX IIEJIEU U

peanu3zanuu

I1JIaHOB

NeSITEeIbHOCTH; BbIOMpATh

YCOCUIHBIC CTPATCrun B

Pa3JIMUHBIX CUTYyaAllUAX

OrcyrcTBHE yMeHHS -

CaMOCTOSITEJIbHO
OTpENIETATh 1EeH
JIeATETbHOCTH u
COCTAaBJISITh TUTaHBI
JeSATEIbHOCTH;
CaMOCTOSITENILHO
OCYIIIECTBIISITH,
KOHTPOJIMPOBATh u
KOPPEKTUPOBATH
NESITEIbHOCTD;
UCIIOJIb30BATh BCE

BO3MOXHBIE PECYPCHI JUIs
JOCTH)KEHUS
IIOCTABJICHHBIX LENed U
peanu3anuu IUIaHOB
JeSITENIbBHOCTH; BBIOMPATh
yCIELIHbIE CTpaTeTud B
Pa3IUYHBIX CUTYaLUAX;

dparmMeHTapHoe
yMeHHe -
CaMOCTOSITEIILHO
OIIpEeEIIATh LEeNH
JESTEIbHOCTH u
COCTaBJISTh IIJIaHbI
NeSITeNbHOCTH;
CaMOCTOSITEJILHO
OCYILECTBIIATD,
KOHTPOJIMPOBATh u
KOPPEKTHPOBATh
NesITeIbHOCTD;
UCIOJIb30BATh BCE
BO3MOKHBIE  PECYpCHI
e JOCTHKEHUS
MIOCTaBJICHHBIX LIeJe U
peanuzanuu IJIAHOB
NeSITENIbHOCTH;
BBIOMpATh  yCIIEUIHbIE
CTpaTeruu B

PA3JIMYHBIX CUTYyallUAX

Hemnomanoe yMeHue
CaMOCTOSITENIbHO
ONPEEIATh Lenu
JACATCIIbHOCTH u
COCTaBJIATH IIJIaHBbI
JIeATEIbHOCTH;
CaMOCTOSITENILHO
OCYIIIECTBIISTH,
KOHTPOJIMPOBATh u
KOPPEKTUPOBATh
JESITEIbHOCTD;
UCIIOJIb30BaTh BCE

BO3MOYKHBIE PECYPCHI JUIs
JOCTHOKEHUS
IIOCTaBJIEHHBIX 1ieNeil U
peanu3anuu IUIaHOB
JIeSITEIIbHOCTH; BBIOMPATh
yCHEILIHbIE CTpaTeruu B
Pa3IMYHbIX CUTYaLUsX;

B eJI0M
chopmupoBaBuieecst
yMeHHe
CaMOCTOSITEJIbHO
ONpEeNIEATh eI
JIeATETbHOCTH u
COCTaBJISTh TIJIaHBbI
JIeATEIbHOCTH;
CaMOCTOSITEJIBHO
OCYILECTBIIATD,
KOHTPOJIUPOBATh u
KOPPEKTUPOBATh
JIeATEIbHOCTB;
UCII0JIb30BaTh BCE
BO3MOXHBIE  PECYpPChI
JUTSL JIOCTH>KECHUS
MOCTaBJICHHBIX LEIEH U
peanuzanuu TIJIAHOB
JIesTeTbHOCTH;
BbIOMpaTh  yCIEHIHbIE
cTpaTeruu B

PA3JIMYHBIX CUTYallUAX

CdopmupoBaBiieecsi

cucTeMaTH4YecKoe
YMEHHEe CaMOCTOATEIbHO
OIIpEeEIIATh LENH
JeSATETbHOCTH u
COCTaBIISTh TUTaHbBI
NeSITeNIbHOCTH;
CaMOCTOSITENILHO
OCYIIIECTBIISITH,
KOHTPOJIUPOBATH u
KOPPEKTUPOBATH
NEeSITeNIbHOCTD;
UCIIOJIb30BATh BCE

BO3MOXXHBIE DPECYpCHI s
JOCTHOKEHHUS
IIOCTABJIECHHBIX ILieJIEH H
peanu3anuu ILUIAaHOB
NeSATeILHOCTH; BBIOUPATH
YCHEIIHbIE CTpPaTeruu B
pPa3IUYHBIX CUTYAIUSX;

2) yMEHUe

MPOYKTUBHO OOIATHCS U

B3aWMOJIENCTBOBATh B

nporecce

COBMECTHOU

ACATCIIbHOCTHU, YIYUTHIBATDH

IIO3HUIINH
Y4aCTHHUKOB
ACATCIIbHOCTH,
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JPYruX

IPOAYKTHUBHO OOILATHCS
U B3aUMOJEICTBOBATH B
polecce  COBMECTHOM
NeSITENIbHOCTH,
YUUTHIBATh MO3UIIUN
JIpYTuX Y4aCTHUKOB
JeSITeNIbHOCTH,
a¢dexTHBHO pazpemaTh
KOH(JIMKTHI;

MPOAYKTUBHO
o0marbes u
B3aMMOJICHCTBOBaTh B
MpOIECCE€ COBMECTHOM
JeSITeIbHOCTH,
YUUTBIBATH  MO3UIUH
JIPYTUX YYaCTHUKOB
JeSITeIbHOCTH,

3¢ dexTUBHO

POAYKTHUBHO OOILATHCS
U B3aUMOJIEHCTBOBATH B
IPOLIECCE COBMECTHOM
NeSITeTbHOCTH,
YYUTHIBATH TTO3UITHH
NPYTUX YYaCTHUKOB
NeSITeITbHOCTH,

3¢ (deKTUBHO pa3peniarhb

MPOJTYKTHBHO
o0maThes u
B3aMMOJICHCTBOBAThH B
MPOIECCE COBMECTHOM
JESITeTbHOCTH,
YUUTBIBATH MTO3UITHN
JIPYTUX YYaCTHUKOB
JCSITeIbHOCTH,

3¢ (HeKTUBHO

IPOAYKTHUBHO OOINATHCS U
B3aMMO/ICHICTBOBATh B
IPOLIECCE COBMECTHOM
NeSITeTbHOCTH, YIUTHIBATD
MTO3UIHN APYTHX
YYaCTHHUKOB
NeSITeTbHOCTH,

3¢ dexTHBHO pa3pemarhb




3 }eKTHBHO  pa3pemarsb pasperats KOHQIHUKTHL; ’KOH(bJII/IKTBI; Hpa3pemaTL KOH()JTMKTHI, IKOHq)JmKTLI;
KOH()JIUKTHI,
3) BIIAJICHHE BJIAJICHHE HaBBIKAMHU | |BJIaJICHHEC  HABBIKAMHU | | BJIaJICHHE HaBBIKAMHU | |BIaJICHHEC  HABBIKAMHU | | BIAJICHHE HaBBIKAMU
HABBIKAMH [IO3HABATEIILHON, [I03HABATEIILHOM, II03HABATEIILHON, II03HABATEIILHON, NIO3HABATEJIbHOM, y4eOHO-
[03HaBaTENbHOMN, YUeGHO- y4eOHo- y4eOHO- y4eOHo- y4eOHO- HCCJIEI0BATENbCKOM u
HCCIIeIOBATEIBCKOM 41| [MCCIICNOBATENbCKON M| |MCCIEAOBATENbCKON M| [MCCICAOBATEILCKOH M| |HCCIICAOBATENLCKON M| |TIPOCKTHON ACATENbHOCTH,
IPOCKTHO POCKTHOMN MPOEKTHOU MPOEKTHOMN MIPOEKTHOM HaBBIKAMU  pa3peLICHUs
[eATENbHOCTH, HABBIKAMH NeSITeIbHOCTH, HABBIKAMHU | | I€ATEIbHOCTH, NeSITeIbHOCTH, NeSITeIbHOCTH, npobieM; CHocoOHOCTh U
Sen: | | PASPEIICHNS npo0JieM; | | HaBBIKaMH pa3pelieHs | | HABBIKAMH ~ Pa3pelICHUs | | HAaBBIKAMHU Pa3peIICHUs | [ TOTOBHOCTh K
paspeLieniit— 1po ’| | cTocOOHOCTH U | [Ipo0sieM; CIIOCOOHOCTE | | Tpo0IeM; CIIOCOOHOCTH U | |TIPOOJIEM; CIIOCOOHOCTH | | CAMOCTOSTEIIEHOMY
CrIoCOOHOCTS | |roToBHOCTD K| |1 TOTOBHOCTD K| [TOTOBHOCTB K| |1 TOTOBHOCTD K| [[TOMCKY METOJIOB PEIICHUs
TOTOBHOCTR ¥l camocrosirenpHOMY CaMOCTOSITEIILHOMY CaMOCTOSITEIILHOMY CaMOCTOSITEIILHOMY NPaKTUYCCKUX 3ajad,
CaMOCTOATCIPHOMY TIOUCKY METOJIOB | | TOUCKY METOJIOB | | TOUCKY METOJIOB | |TOUCKY METOJIOB | [IPUMEHEHHIO Pa3JInYHBIX
HOUCKY MCTONOB | | perrteHusl NPAKTHYECKHX | | pELIEHUS pelICHUsST MPAKTUYECKHX | | pEIIeHUs METO/IOB TIO3HAHHUS,
pelmeHus  IPAKTHICCKUX | | 3313y, MIPUMEHEHUIO | IPaKTUYECKUX  3ajad, | |3aaad, MIPUMEHEHHIO | | IPAaKTUYECKUX  3ajady,
3aaad, OPUMCHCHHUIO | | pa3IMYHBIX METOJIOB | | IPUMEHEHHUIO pa3IuYHbIX METOJIOB | | IPUMEHCHUIO
Pa3IUYHBIX METO/OB | | [TO3HAHUS; pa3MYHBIX ~ METOJIOB | |TO3HAHMS; pasNMYHBIX ~ METOJIOB
TTO3HAHUS; MO3HAHUS; MO3HAHUS;
4) FOTOBHOCTH M| |[TOTOBHOCTb U | |TOTOBHOCTh 1| |TOTOBHOCTh U | |[TOTOBHOCTh U | |[TOTOBHOCTh u
CIIOCOGHOCTE K| | cTocOOHOCTD K| [cIOCOOHOCTB K| [criocoOHOCTh K| |[cIoOcOOHOCTh K| |CTOCOOHOCTB K
CAMOCTOSTEILHOM CaMOCTOSITENIbHOM CaMOCTOSITENIbHON CaMOCTOSITEJIbHOM CaMOCTOSITEJIbHOM CaMOCTOSITENIbHON
MHbOPMAITHOHHO- I/IH(i)OpMaI_II/IOHHVO— I/IH(l)OpMaI_[I/IOHHVO— I/IH(l)OpMaLII/IOHHVO— I/IH(l)OpMaI_[I/IOHHVO— UH(POPMALIMOHHO-
103HABATCIILHOI MO3HABATEIbHOM MO03HaBATEIbHOM MO3HABATEIbHOM MO03HABATENbHOM MI03HABATEJIbHOM
esTeNbHOCTH,  BiUmouas | | AT/ IPHOCTH, | BIIIIOUAs | | IEATENLHOCTH, JeSITeIbHOCTH, BKIIIOYAs | | A€ATEIbHOCTH, NeSITeIbHOCTH,  BKJIIOYas
YMeHHE OpHEHTHPOBATHCA yMEHHE BKJTIOY st YMEHUE | | YMEHHE BKJTIOYAsT YMEHHUE | |[yMEHHE OpPHUEHTHPOBATHCS
OpPUEHTHUPOBATHCS B | |OpMEHTHPOBATHCS B| | OpUEHTHPOBATHCS B| |OpHEHTHPOBATHCS B| |B pPa3NWYHBIX HCTOYHHKAX
B PasJIHHEX HCTOHHHIKAX Pa3IMYHBIX HCTOYHHKAX | | pPa3ITUIHBIX Pa3NNYHBIX HCTOYHHKAX | | pa3IMIHBIX nH(pOpPMAINN, KPUTHICCKU
HH(opMALIH, UHpOpMaInH, MCTOYHHUKAX UHpOpMaInH, MCTOYHHKAX OIICHUBATh "
KPUTHHCCKH OUCHUBATL M| | ypyygecku oleHUBATE U | | HHGOpMALHH, KPHTHYECKH OLIEHUBATH M | | HHPOPMAIIHH, MHTEPIIPETHPOBATH
HUHTCPUPCTUPOBATD UHTEPIIPETHPOBATH KPUTHUYECKH OIICHUBATD | | HHTEPIIPETHPOBATH KPUTUYECKH OIICHUBATH | | MH(OpMAIIHIO,
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UH(OPMALHIO, uH(pOpMAIIHIO, U HHTEPIPETUPOBATSH | | MH(DOpPMAIIHIO, A UHTEPIPETUPOBATH | | IOITYYAEMYIO u3
MOJTy4aeM Y0 u3| | IOJIYy4aEMYIO us3 I/IH(bOpMaI_[I/IIO, IIOJIy4acMyro us3 I/IH(l)OpMaLII/IIO, Pa3JINYHBIX HCTOYHHUKOB,
Pa3IMYHBIX HCTOYHHUKOB; Pa3InYHbIX UCTOYHHUKOB, IIoJIy4acMyro U3 | | pa3JIMIHbIX UCTOYHHUKOB; oJry4acmMyro u3

PAa3IINIHBIX Pa3JIMIHBIX

HCTOYHHKOB, HUCTOYHHKOB,
5 ) BJIaJICHUC BJIAICHUC SI3BIKOBBIMH | | BJIAACHUC  A3BIKOBBIMH | | BITIaJJCHNEC SI3BIKOBBIMH | | BIAACHHUEC  A3BIKOBBIMH | | BITIAJCHUEC SI3BIKOBBIMU
SI3BIKOBBIMU  CPEJICTBAMU: cpeacTBaMu: YMCHHC | | CPECACTBAMMU! YMCHHUC | | CPCACTBAMU: YMCHHUC | | CPCACTBAMU: YMCHHEC | | CPCACTBAMU: YMCHUC

YMCHHC SACHO, JIOTUYHO H

SCHO, JIOTMYHO M TOYHO

SICHO, JIOTHYHO W TOYHO

SCHO, JIOTMYHO M TOYHO

SICHO, JIOTHYHO W TOYHO

SICHO, JIOTMYHO HW TOYHO

TOYHO W3JIaraTh CBOIO| |HM371araTb CBOIO TOYKY | |M3JaraTb CBOK TOYKY| |M3JlaraTh CBOK TOYKY | |[M3JIaraTh CBOK TOYKY| [M3/aratb  CBOK  TOYKY
TOYKY 3peHus, | [3PEHUs],  HCIIOJIb30BATh | |3PEHHUS, HCIIOJIL30BATh | |3PEHUS,  MCIIOJIL30BATh | |3PEHHs, HCIIOJIb30BATh | |3PEHHUS, HCII0JIb30BaTh
HCIIOJIB30BATh aJICcKBaTHbIE  SI3bIKOBBIE | (JICKBATHBIE S3BIKOBBIEC | |aICKBATHBIE  SI3BIKOBBIC | | aICKBATHBIE SA3BIKOBBIE | |aJ€KBATHBIC S3bIKOBbIE
aJcKBAaTHBIC SI3BIKOBRIE | | CPCACTBA, CpCACTBa, CpCACTBa, CpCACTBa, CpEACTBa,

CPEACTBA;

6) BJIJICHUE BJIAJICHUE HaBBbIKAMH | |BJIAJICHUE  HABBIKAMU | | BIAJICHUE HaBBIKAMH | |BJIAJICHUE  HABBIKAMHU | | BIAJCHUE HaBBbIKAMH
HABBIKAMH MIO3HABATEJIbHON [103HABATEJIbHOU MO3HABATEJIbHON MIO3HABATEJIbHOU MO3HABATEJIbHON
[T03HABATEILHOMN peduekcun Kak | | pedaexcuun Kak | | penexcun Kak | | pedaexcuun Kak | | pedrexcun kak 0Co3HaHUS
pedrexcun KaK | | OCO3HAaHMS COBEPILIAEMBIX | | OCO3HAHUS OCO3HAHUA OCO3HAHUA COBEpLIAEMBIX JEHUCTBUMU U
0CO3HAHHUS COBEPIIAEMBIX | | ACHCTBHIA U | | COBEpIIAEMBbIX COBEpIIAEMBIX JEHCTBUH | | COBEPILIAEMBIX MBICIIUTEIBHBIX

JeHCTBUIM M| | MBICIIMTEIBHBIX JIEUCTBUI | |1 MBICIIUTEIbHBIX | | IEUCTBUM U | |IPOLIECCOB, 1504
MBICIIUTEIBHBIX MPOLECCOB, WX | | MBICIIMTEIBHBIX MPOLECCOB, WX | | MBICIIUTEIIbHBIX pe3yJIbTaTOB ¥ OCHOBAHUM,
IPOLECCOB, uX | | pe3y/IbTaTOB U | | TTPOLIECCOB, WX | | pe3yJIbTaTOB U | |TPOLIECCOB, UX | |[TpaHHI] CBOErO 3HAHUS W
pe3yIbTaTOB 1| | OCHOBaHUM, rpaHull | | pe3yJIbTaTOB Y | | OCHOBaHUM, TpaHull | | pe3yJIbTaTOB Y | |HE3HaHUS, HOBBIX
OCHOBAaHH, rpaHui| | | CBOETO 3HAHUS U | | OCHOBaHHUM, IrpaHuLl | | CBOETO 3HAHUS U | | OCHOBaHUM, TpaHUll | |[IO3HABATEIbHBIX 3a7a4 U
CBOETO SHAHUS 1| |HE3HaAHU, HOBBIX | | CBOETO 3HAHUS U | |HE3HaAHU, HOBBIX | [ CBOETO 3HAHUS U| |CpencTB JUISL 150.
HE3HAHNS, HOBBIX | | [IO3HABATENBHBIX 33/1a4 U | | HE3HAHMS, HOBBIX | [[I03HABATENbHBIX 3a/a4 U | | HE3HAHUS, HOBBIX | | TOCTUKEHHUS;
MO3HABATEIBHBIX 3a7a4 H | | CPEACTB JUIS UX | |TO3HABATEIbHBIX 3aa4| |CPEICTB JUISL UX | |[I0O3HABATEIbHBIX 3a7a4

CpeJICTB TUTS HX | | JOCTHXKEHUS, U CpEeACTB Ui MX| |JOCTHUKEHUS; U CpEeACTB s HX

JIOCTUKEHHUS; JOCTHKEHHS; JIOCTUKEHMUS;
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Hmeer
ONBIT:

NPaKTHYEeCKU I

He npenycmoTpeno

He npenycmorpeno

He npenycmotpeno

He npenycmotpeno

He npenycmotpeno

IkaJsa oneHNBAHUA

He npenycmoTpeno

He npenycmorpeno

He npenycmoTpeno

He npenycmoTpeno

He npenycmorpeno

(cooTHOIICHHE c
TPaIUIIMOHHBIMH
dbopMamMu aTTeCTaIN)

< Ilpeomemmnvwle ynueepcanvHble yueoHble 0elicmeus.>

ILnanupyemsle
pe3yJabTaThl 00y4eHHus

KpuTepnn OLCHUBAHUS PE3YJIbBTATOB OCBOCHUS

(HOKa3aTeHI/I JOCTHIXCHUA

1 2 3 4 5
3aIaHHOI'O YPOBHA
ocBoenus Y'Y JI)
1) OrcyrcTBHe 3HAHHA dparmeHTapHoe Henounoe 3Hanue| (B nmesom  monsitus | | ChopmupoBasieecst
C(bOpMHpOBaHHOCTL HpeHCTaBHeHHf/'I o| |[SBHAHHEC HpeI[CTaBJIeHI/Iﬁ 0 Hpe)lCTaBJIeHI/Iﬁ O| ([IIOHATHUHA
Hpe,Z[CTaBJIeHI/II)'I o| |MaTemMaTHKe KaK 4YacTu npeaACTaBJICHUN O| |[MaTEMATUKEC KaK 4YaCTH | |MAaTEMATHUKEC KaK YaCTUu Hpe)ICTaBJ'IeHI/Iﬁ 0
MaTeMaTHke Kak 4YacTu MHpOBOﬁ KYJIbTYpPBl U MAaTCMATUKE KaK 4YaCTH | |[MUPOBOW  KYJIBTYPbl W | |MHUPOBOU KYJIBTYPbl H| |vareMaTHUKE KakKk 4YacTU
MHpOBOﬁ KyJIBTYpBI u| |Mecte MaTeMaTUKu B| |MUPOBOU KYJIBTYPbl M| |MECTC MaTeMaTHuKn B| [MECT€ MaTceMaTuKu B MHPOBOI‘/’I KYIbTYPBl U
MecTe MaTeMaTHuKu B COBpeMeHHOﬁ MECTC MATCMATUKHU B COBpeMeHHOI/I COBpeMeHHOI/I MeEcCTe MaTeMaTUuKHU B
- COBpPEMEHHOU OUBUJIN3AaIINHU croco0ax OUBUJIN3alInU %
COBpeMeHHOi [MBUIIM3AIUH, CrIoco0ax P ) X , COBPEMEHHOI
OIIUCAHUS aBieHuy | | HMBAJIA3alNH, OIINCaHusA SBJICHUH | | crtoco0ax OITNCaHUs [IABUWJIN3AIIUNA Cnoco6ax
OUBUIIN3AallUH, croco0ax o ’ .
. | | peasibHOTO MHpa Ha croco0ax OIMMCaHus | | p€aJIbHOI'O MHpa Ha | | ABJICHUU PCATBHOTO | | omcanust SIBJICHUU
OIMMCaHUuA SIBJICHUHU o .
MaTEeMaTHUYEeCKOM SI3bIKE; SABJICHUN PECATBHOr0 | [ MATEMATHYCCKOM SA3BIKEC, MHpa Ha peabHOrO MHpaA Ha
€aJIbHOT'O MHUpa Ha
p p Mupa Ha MaTeMaTn4eCKOM MaTeMaTHYECKOM SI3BIKE;
MAaTEMATHYCCKOM S3BIKE, MAaTEMATHYECKOM S3bIKE;
SA3BIKC,
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2) chopMHUPOBaHH
OCTh NPEJCTaBICHUU O
MaTeMaTHYeCKHUX
MOHSTHSIX Kak
BOKHEUIIUX
MaTEeMaTHYECKHUX
MOJIETISIX,  TTO3BOJISTFOIIUX
ONKCHIBATH H  W3Yy4YaTh
pasHble  TPOLIECCHI U
SIBIICHUS; MMOHMMAaHHE
BO3MOYXHOCTH
AKCHOMATHYECKOTO
MTOCTPOCHUS

MaTeMaTH4YeCKUX TEOPHIL;

IIPEACTABICHUH O
MaTeMaTUYeCKUX
MOHATHSIX KaK
BAKHEUILINX
MaTeMaTHYeCKHX
MOJIETISIX, TO3BOJISIIOIINX
OMUCHIBATh U U3y4aTh
pa3HbIe MPOLIECCHl U
SIBJICHUS; TOHUMaHUE
BO3MOKHOCTH
aKCHOMAaTHYECKOTO
MIOCTPOCHUS
MaTeMaTHYeCKHUX
TEOpUIA;

IIPEACTaBICHUH O
MaTeMaTHYECKHX
MOHATHSX KaK
BAKHEUIINX
MaTEeMaTHYECKUX
MOJETSX,
IIO3BOJISIOIIHX
OIMCHIBATh U U3y4aTh
pa3HbIE IIPOLIECCHI U
SIBJICHUS; IOHUMaHHE
BO3MOXXHOCTH
aKCHOMaTHYECKOT O
IIOCTPOCHHUS
MaTeMaTHYECKUX
TEOPHIL;

IIPEACTABICHUH O
MaTeMaTUYeCKUX
MOHTUSIX KaK
BAYKHEUILINX
MaTeMaTHYeCKHUX
MOJIEJISIX, TO3BOJISIOIINX
ONUCHIBATh U U3y4aTh
pa3HbIe IPOLIECCH U
SIBJICHUS; TOHUMaHUE
BO3MO>KHOCTH
AKCHOMaTHYECKOTO
MOCTPOCHUS
MaTeMaTHYECKHUX
TEOpHI;

IIPEACTABIICHUH O
MaTeMaTHYECKHUX
HMOHATHAX KaK
BAYKHEUILINX
MaTEMaTHYECKHUX
MOJESIX,
ITO3BOJIAIOIINX
ONMCHIBATh U U3y4yaTh
pa3HbIE IPOLIECCHl U
SBJICHUS; TOHUMAaHNE
BO3MO>KHOCTH
aKCUOMAaTHYECKOT O
IIOCTPOCHHUS
MaTEMaTHYECKHUX
TEOPUL;

IIPEICTABIICHUM O
MaTEeMaTUYECKUX
MOHSTUSAX KaK
BAYKHEUIINX
MaTeMaTUYECKUX
MOJIEJISIX, TTO3BOJISIOIINX
ONUCHIBATh U U3y4aTh
pa3HbIe MPOLIECCHI U
SIBJICHHS; TOHUMaHUE
BO3MOKHOCTH
aKCHOMAaTHYECKOT O
MOCTPOCHUS
MaTeMaTUYECKUX
TEOpUH;

3) BJIaJICHHE
METOJIaMH JIOKA3aTeNIbCTB
U alTOPUTMOB peIIeHus,
YMEHHE WX MPUMEHSTH,
MIPOBOANTH
JIOKa3aTelIbHbIC
paccykaeHus B  XOJe
pelieHus 3a1ay;

METOJOB JI0Ka3aTENbCTB
Y aJITOPUTMOB PEIICHUS,
yMEHUE UX TPUMEHSITH,
MIPOBOJIUTH
JTIOKa3aTelIbHbIC
paccykJIeHUsI B X0
perieHus 3anay;

METOJIOB JI0Ka3aTEIbCTB
U QJITOPUTMOB
pelleHus, yMEHHUE UX
MIPUMEHSATb, TPOBOJIUTH
J0Ka3aTeJbHbIE
paccyX/eHUs B X0/1e
pelieHus 3a1ay;

METOJIOB J10Ka3aTEIbCTB
Y QJITOPUTMOB pEIIEHUS,
yMEHUE UX MPUMECHSITH,
IIPOBOAUTH
JI0Ka3aTeJbHbIe
paccyX/IeHus B X0/1e
pelieHus 3aaay;

METOJIOB J10Ka3aTEIbCTB
U QJITOPUTMOB
pelleHus, yMEHNe uX
MPUMEHSATD, TPOBOJIUTH
JTI0Ka3aTeJbHbIE
paccyX/IeHus B X0/1e
peleHus 3aaay;

METOJIOB JI0Ka3aTEIbCTB
U JITOPUTMOB pEIIECHHUS,
yMEHUE UX IPUMEHSITH,
IPOBOJIUTH
JI0Ka3aTeJIbHbIE
paccyXeHUs B X0/1e
pelieHus 3a1ay;

4) BJIaJICHUE
CTaHAAPTHBIMU MpHUEMaMHU
pelIeHusl PpalMOHAIbHBIX
H MPPALMOHATIBHBIX,
MoKa3aTeJIbHBIX,
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CTaHJIAPTHBIX  MPUEMOB
pEeLIEHHsT palMOHAIBHBIX
u HUppalMOHAIIbHBIX,
MOKa3aTeNbHBIX,
CTEIICHHBIX,

CTaHJApTHBIX IPUEMOB
peeHus
palOHANBHBIX U
HMPPALMOHAIIBHBIX,
ITOKA3aTEIbHBIX,

CTaH/IAPTHBIX TPUEMOB
pEelIeHHs paliOHAIbHbBIX
Y UpPaAlMOHAIIbHBIX,
ITOKa3aTeNbHBIX,
CTETICHHBIX,

CTaHJAPTHBIX IIPHEMOB
penieHus
pPalMOHAIBHBIX U
MPPALMOHAIBHBIX,
ITOKa3aTeNbHBIX,

CTaHJapTHBIX IPUEMOB
penieHus
palroOHAIBHBIX U
HpPaLMOHAIIBHBIX,
IIOKA3aTEIbHBIX,




CTETCHHBIX,
TPUTOHOMETPHUYECKHX

YpaBHEHUI U HEPABEHCTB,
ux CHUCTEM;

TPUTOHOMETPUYECKUX
YpaBHEHUH u
HEPABEHCTB, UX CHUCTEM;
HCIOJIb30BAHUE TOTOBBIX

CTEIICHHBIX,
TPUTOHOMETPUUYECKUX
YpaBHEHUH U
HEPABEHCTB, UX CUCTEM;

TPUTOHOMCTPHYCCKUX
YpPaBHEHUU U
HEPABEHCTB, UX CUCTEM;
HUCIIOJIB30BaHUEC I'OTOBBIX

CTEIECHHBIX,
TPUTOHOMCTPHUYCCKUX
YpPaBHEHUU U
HEPABEHCTB, UX CUCTEM;

CTCIICHHBIX,
TPUTOHOMETPUUYECKUX
YpaBHEHUU U
HEPABEHCTB, UX CUCTEM;

KOMITBFOTEPHBIX UCIIOJIb30BaHU KOMIIBIOTEPHBIX UCII0JIb30BaHH MCIIOJIb30BAHUE TOTOBBIX
- p CIIOJIb30BAHUE OMITBIOTED CIIOJIb30BAHHUE CIIOJIb30BAHUE TOTO
nporpaMMm, B TOM YHCIIE | | FOTOBBIX IporpaMm, B TOM YHUCJIE | |TOTOBBIX KOMIIBIOTEPHBIX
KOMITBIOTEPHBIX
ISt [OMCKA  IIyTH | | KOMIIBIOTEPHBIX JUIS TOUCKA TYTH KOMIIBIOTEPHBIX IpOrpaMm, B TOM YKCJIE
[pOrpamMM, B TOM YHCIIE
pelieHus | [IporpaMm, B TOM YKCJIE | | pEIIEHUS U porpaMm, B TOM YHUCJI€ | | 171 IOUCKA ITyTH
st HOKMCKa yTH
a Y™ ymocTpauun  pelueHus | | 1S OMCKa yTH WLTIOCTPALMK PEMIEHUS | | U1 IOUCKA IyTH pelieHys 1
ELICHHS. U WILTIOCTPALUK N N
p pall ypaBHEHHUH u| |pelenus u ypaBHEHHH U pelleHus 1 WIUTFOCTPALMK PELIEHHS
PCILICHUA  YPAaBHCHUN - | | yepnapencrs; WILTIOCTPALMK PELIEHHS | [ HEPABEHCTB; WILTFOCTPALMK PELIEHHS | | yPABHEHHHI U
HCPaBCHCTB, ypaBHEHUH U ypaBHEHUH U HEPABEHCTB;
HEPABEHCTB; HEPABEHCTB;
5) copmupoBasH | |00 OCHOBHBIX MOHATHAX | |00 OCHOBHBIX TIOHATHSX | |00 OCHOBHBIX HOHATHAX | |00 OCHOBHBIX MOHATHSAX | |06 OCHOBHBIX HOHATHAX

OCTh TIPE/CTABICHUH 00
OCHOBHBIX MOHATHUSIX
MaTeMaTHIECKOTO
aHaJIW3a W UX CBOMCTBAX,
BJIaJICHHE YMEHHEM
XapaKTepu30BaTh
MIOBEJICHUE ¢dbyHKIUH,
WCTIOJIb30BaHUE
MOJTyYCHHBIX 3HAHUH JUIs
ONMCaHMs M  aHalIM3a

PCAJIbHBIX SaBHCHMOCTCﬁ;

MaTeMaTu4ecKoro
aHaJIM3a ¥ UX CBOWCTBAX,
BJIaJICHNE YMEHUEM
XapaKTepu30BaTh
noBeJeHUEe QYHKINH,
HCIOJIb30BaHUE
MOJTyYEHHBIX 3HAaHUN JJI5
OIMCAaHMS U aHaIM3a
peaTbHbBIX
3aBHCHUMOCTEH;

MaTeMaTu4ecKoro
aHaIM3a M UX
CBOWCTBaX, BJIJICHUE
YMEHUEM
XapaKTepu30BaTh
noBeJeHNEe (QYHKINH,
HCIOJIb30BaHUE
MOJTyYEHHBIX 3HAaHUN
JUTSL OTIMCAHUSI U
aHaM3a peabHBIX
3aBHCHUMOCTEH;

MaTeMaTHYECKOTO
aHaJIn3a U UX CBOMCTBAX,
BJIaJICHHE YMEHUEM
XapaKkTepu30BaTh
noBe/ieHrne (HYHKIUH,
HCIIOJIb30BaHHUE
MOJTYYE€HHBIX 3HAHUHN IS
OIMCAHMS U aHAIIN3a
peaTbHBIX
3aBHCHUMOCTEH;

MaTeMaTUIeCKOTro
aHaIM3a v UX
CBOWCTBAX, BIIaJICHUE
yYMEHUEM
XapaKTepu30BaTh
noseJieHne QyHKINH,
UCIOJIb30BaHUE
MOJIyYEeHHBIX 3HAaHUN
JUTSL OTIMCAHUS U
aHaJM3a peabHBIX
3aBHCHUMOCTEI;

MaTEMaTHYECKOTO
aHalin3a u ux
CBOMCTBAX, BJIaJCHUE
YMEHHEM
XapaKTepu30BaTh
noBeseHre GyHKIH,
HCIIOJIb30BaHKE
MOJTyYEHHBIX 3HAHUI
JUUISL OITMCAHMS U aHaJIn3a
peaTbHBIX
3aBHCHUMOCTEH;

6) BJIaJICHHE
OCHOBHBIMHM HOHATHSAMH O
IUIOCKHX u
MIPOCTPAHCTBEHHBIX
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OCHOBHBIX IIOHATHH O
TTOCKUX u
MPOCTPAHCTBEHHBIX
F€OMETPUUYECKUX

OCHOBHBIX ITOHATHM O
IJTOCKUX U
MPOCTPAHCTBEHHBIX
F€OMETPUYECKUX

OCHOBHBIX ITOHATHUH O
TJIOCKHUX U
MPOCTPAHCTBEHHBIX
T€OMETPUYECKUX

OCHOBHBIX ITOHATHUH O
TJIOCKHUX U
MPOCTPAHCTBEHHBIX
FEOMETPUUYECKUX

OCHOBHBIX ITOHATHIH O
IUTOCKUX U
MPOCTPAHCTBEHHBIX
F€OMETPUUYECKUX




IreOMETPHUICCKUX

urypax,
CBOMCTBAX;

X OCHOBHBIX

cpOopMUPOBAHHOCTH

YMEHHS pacro3HaBaTh
reoMeTpudeckue (Guryps
Ha YepTexax, MOJIeIIsIX U B
pearbHOM MHpE;
NPUMEHEHHE HW3y4YCHHBIX
CBOMCTB T'€OMETPUYECKUX
buryp u dopmyn s
pEILICHHS TEOMETPUIECKUX

¢durypax, UX OCHOBHBIX
CBOMCTBAX;
c(hOpMUPOBAHHOCTH
YMEHHUS  paclo3HaBaTh
reoMeTpruecKue (GUrypol
Ha YepTexax, MOJACIIX U
B pEaIbHOM  MHDE;
MPUMECHEHHE H3yYCHHBIX
CBONCTB
reoMeTpruecKkux Quryp
u GopMys Ul pEIICHUS
TEOMETPUYUCCKUX 3a]a4 U
3aJa4 C MPaKTHYECKUM

¢durypax, uX OCHOBHBIX
CBOMCTBAX;
c(hOpPMUPOBAHHOCTH
YMEHHSI PacTiO3HABATH
TeOMETPHUYCCKUE
(burypsl Ha YepTEKAX,
MOJIETISIX U B PEATbHOM
MUpE; IPUMEHEHHE
W3YYECHHBIX CBOMCTB
TreOMETPUUYECKUX PUTYD
1 GOpMyII IJis pelIeHus
reOMETPUUYECKUX 3a7a4
U 3a71a4 ¢

durypax, iX OCHOBHBIX
CBOMCTBAX;
c(hOpMUPOBAHHOCTH
YMEHUS pacro3HaBaTh
reoMeTpuuecKue Gurypsi
Ha YepTEeXax, MOJIEIAX U
B PEaIbHOM MHUPE;
MPUMEHEHUE U3YUCHHBIX
CBONCTB
reOMETPHUECKUX (HUTYp
U GOpPMYJI JJIsl peIICHUS
reOMETPHUECKUX 33]1a4 U
3aj1a4 C MPaKTHYECKUM

¢durypax, iX OCHOBHBIX
CBOMCTBAX;
c(hOpMUPOBAHHOCTH
YMEHHUSI pacrio3HaBaTh
Te€OMETPHUYECKUE
Gurypsl Ha YepTeKaX,
MOJICTISIX U B PEAIbHOM
MUpE; IPUMECHECHHE
M3YyYECHHBIX CBOMCTB
reOMETPUUYECKUX PUTyp
1 GOpMYI A peIeHUs
TreOMETPUYECKUX 3a/1a4
W 3a71a4 ¢

durypax, ixX OCHOBHBIX
CBOMCTBAX;
c(hOpPMUPOBAHHOCTH
YMEHHsI paCIO3HABATh
TeOMETPHUYECKUE
burypsl Ha yepTeKax,
MOJIEJISIX U B PEaTbHOM
MUpE; IPUMEHEHHE
M3yYECHHBIX CBOMCTB
TeOMETPUUYECKUX PUTYp
u hopMyI AJisl peICHUS
reOMETPUUYECKUX 3a7a4
U 3a71a4 C MPaKTUYECKUM

3aaa4 u 3aj1a4 C| | comeprkaHUEM; OPAKTUYECKUM COZEpIKaHUEM; OpaKTUICCKUM CoJcprKaHUEM,
IIPAKTHYECKUM COZEPIKAHUEM,; COZIEpXKAHUEM;
COZICPIKAHUEM,;
7) C(bOpMHpOBaHH 0 Iporeccax U ABICHUSIX, (¢} nmponeccax H| |0 IpoHecCax " ABJIICHHUAX, | |O mponeccax ui|o mpouneccax n
OCTh MPEACTABICHHI O | | MMEIOIIHX SBJICHUAX, MMEIOIIUX | | UMEIOLIUX ABJIICHUAX, HMEIOLINX | | IBJICHUSAX, MMEIOIINX
pOLIECCaX M SBJICHUSX, | | BEPOSTHOCTHBIN BEPOSITHOCTHBIN BEPOSITHOCTHBIN BEPOSITHOCTHBIN BEPOSITHOCTHBIN
MMEIOIIIX XapaKTep, Xapakrep, Xapakrep, Xapakrep, Xapakrep,
BEPOATHOCTHBIH XapaKTep, | | CTATHCTHYCCKHX CTaTUCTUYECKUX CTaTUCTUYECKUX CTaTUCTUYECKUX CTaTUCTUYECKUX

3aKOHOMEPHOCTAX B | | 3aKOHOMEPHOCTSX B | |3aKOHOMEPHOCTSX B | | 3aKOHOMEPHOCTSX B
CTaTUCTUYECKUX 3aKOHOMEPHOCTAX B

peanbHOM MUpE, | | peaJIbHOM MUpE, | | pe€aJIbHOM MHpE, | | peaIbHOM MHpe,
3aKOHOMEPHOCTSX B| | peaJbHOM MHpe,

OCHOBHBIX  IOHATHUSAX | [OCHOBHBIX MIOHATUSAX | |OCHOBHBIX  IIOHATHSAX | | OCHOBHBIX MTOHATUAX
peanbHOM MHpE, | | OCHOBHBIX MTOHATHUAX . . . .

. JJIEMEHTApPHOW TEOPHH | [ 3JIEMEHTAPHOM  TEOPHH | | JJIEMEHTAPHOM TEOPHH | |JIEMEHTAPHOM  TEOPUH

OCHOBHBIX MOHATUSAX | [IJIEMEHTAPHOW  TEOpUU o 9 o o .. o .. .

BEPOSITHOCTEM; YMEHUH | |BEPOATHOCTEH; YMEHHUH | |BEPOATHOCTEN; YMEHHM | |BEpOSITHOCTEH; yMEHMM
SICMCHTApHON Teopur| | BEPOATHOCTCH,  yMCHHH || yaxonuTh M OlEHMBATH | [HAXOAUTh M OLEHUBATH | |HAXOAWTh U OLIEHHBATH| |HAXOIUTh U OLEHMBATH
BCPOATHOCTCH,  yMCHUM | |\HAXOAUTH W OHCHHUBATDH | | geposTHOCTH BEPOSITHOCTH BEPOSITHOCTH BEPOSTHOCTH
HaxoIWTb M OLCHHUBATLH | | BCPOATHOCTH HACTYIUJICHUS] COOBITUM | | HACTYIJICHUS! COOBITUM B||HACTYIUIEHHUS COOBITUH | |HACTYIUIEHHSI COOBITUH B
BEPOATHOCTHU HACTYILUICHHs! COOBITHH B| |B MIPOCTEUIINX | | TPOCTEUIINX B MPOCTEUIIHNX | | TIPOCTEHIINX
HACTYIUIEHHUsI COOBITHH B| |IPOCTEHIINX MIPAKTHYECKHUX MIPaKTUYECKHUX MIPaKTUYECKHUX MIPAaKTUYECKUX
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MPOCTEUIIINUX
MPAKTUYECKUX CUTYaIUsAX

n OCHOBHBIC
XapaKTCPHUCTUKHU

CJIy4d aMHBIX BCJIMYHH,
BJIaACHHC HaBbIKaMH

UCIOJIb30BAHUSA T'OTOBBIX
KOMITBIOTEPHBIX
MporpaMM IMpH pPEUICHUU
3azad.

MPAKTUYECKUX
CUTyalusiX ¥ OCHOBHBIE
XapaKTePUCTUKU
CIIy4aHBIX
BJIa/ICHUE
UCIOJIb30BAaHUS TOTOBBIX

BCJINYHH,
HaBbIKaMH

KOMITBIOTEPHBIX
MpOrpaMM IpU pelIeHUun
3ajad.

CUTyallusaX U OCHOBHBIC
XAPaKTCPUCTHKHU
CHy‘IﬂﬁHHX BCJIIMYHUH,

CUTyallusiX U OCHOBHBIE
XapaKTePUCTUKHU
CJly4aliHbIX BEJIMYUH;

CUTyallusAX U OCHOBHBLIC
XapaKTCPUCTHUKU
CﬂyqaﬁHBIX BCJIMYHMH,

CUTYyallUsiX U OCHOBHBIE
XapaKTepUCTUKU
CllyyaliHbIX BEJIMYUH;

BJIaJICHUE  HABBIKAMU
HCIIOJIb30BaHUS
TOTOBBIX
KOMITBIOTEPHBIX
porpamMmm pu

pEeIICHNHU 3aaa4.

BIIaZICHUE HaBbIKAMU
HCIIOJIB30BAaHUSI T'OTOBBIX
KOMITbIOTEPHBIX
IIporpamMM IIpU pELICHUU
3a/1a4.

BIIaJICHUE  HaBBIKAMU
HCIIOJIb30BaHUs
TOTOBBIX
KOMITBIOTEPHBIX
IIporpamm pu

pEeIICHUHU 3a1a4.

BIIAZICHUE HaBbIKAMU
HCIIOJIB30BaHUs TOTOBBIX
KOMITBIOTEPHBIX
IIPOrpamM IIpU PEIICHUU
3a/1a4.

8)copMHUpOBaHHOCTE MPEICTABICHUI 0| |mpencTaBiIeHUN 0| |IIpeacTaBICHUI 0| |IIpeacTaBICHUI 0| |mpeacTaBIeHUI 0
IIpeICTaBICHHIT 0| |MaTeMaTuke Kak 4YacTH||MaTeMaTHKe KaK 4acTH | |MaTeMaTHKe KaK YacTH||MaTeMaTHKE KaK YacTH | |[MaTeMaTHKE KaK 4YacTH
MaTeMaTHKe Kak wyacTu | |[MAPOBOH KyIbTYPBl M| |MHPOBOM KyIbTYPbl H||MHPOBOH KyIbTYyphl M| |MHPOBOH KyJIbTYypbl H||MHPOBOH KyIbTYPHl U
MHUPOBOH  KymbTyph | | MECTE ManMaTI/IKI/I B| |[MecTe MaTevMaTI/IKI/I B| |[MecTe ManMaTI/IKI/I B| |MecTe MaTevMaTHKH B| |[MecTe MaTeMaTUKH B
MecTe  Marematnkn | | COBPEMEHHOM COBPEMEHHOI COBPEMEHHOI COBPEMEHHOI COBPEMEHHOM
COBpeMEHHOM HUBHIIM3AIMH, CIIOcO0aX | | IMBHIIM3AIINH, NUBHIM3AIMH, CII0co0ax | | IMBHIIM3AIIH, HUBHIM3AIMH, CIIoco0ax
OIMMCaHUS SBJIEHUH | | crToco0ax OIMMCAHUS | | OTTUCAHUS SIBJIEHMH | | crTocoOax OITMCaHUs | | OMUCAHUSA SIBJICHHI

IUBUIIA3AIAK, CcHoco0ax . .

_||peanpHOrO  MHpa  Ha| |SBICHUI peajbHOTO | [peaIbHOTO  MHpa  Ha| | SIBJICHHUI peanpHOrO | |peaJiIbHOTO  MHUpa  Ha
OrHcanus ABICHUM |\ 1 remaTHaeckom SI3bIKE; | [MHpa Ha| | MATEMAaTHYECKOM SI3bIKE; | |MHpa Ha | |MaTeMaTHYECKOM SI3BIKE;
PCalIbHOTO MHpa Ha MaTEMaTHYECKOM MaTEMaTHYECKOM
MaTeMaTHYECKOM SI3BIKE; SA3BIKE; SA3BIKE;
9)copMUPOBAHHOCTE MpeACTaBICHUH O MpeACTaBICHUH O MPEACTABICHUI O MPEACTABICHUH O MPEJICTABICHUH O
TP ICTaBICHHIT 0| | MaTeMaTH4eCcKux MaTEMAaTHYECKUX MaTEMAaTHYECKUX MaTEMAaTHYECKUX MaTEMAaTHYECKUX
MATEMATHICCKIX MMOHATHSX KaK MIOHATHSX KaK MIOHATHSIX KaK MOHATHSIX KaK MOHATHSX KaK
OHSTHIX KaK BaKHEHIITHX BaOKHEHIITNX BaYKHEHIITIX BaKHEHIIINX BaYKHEHIITNX
BAKHEHIIINX MaTEMAaTHYECKUX MaTEMAaTHYECKUX MaTEMAaTHYECKUX MaTEMAaTHYECKUX MaTEMaTHYECKUX
MATEMATHICCKIX MOJIEJNISAX, ITO3BOJISIOIINX | | MOIENX, MOJIEJNISX, TTO3BOJIAIONINX | | MOJIEIIAX, MOJEIISX, TTO3BOISIOIINX
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MOJIEJISIX, TO3BOJIAIOMNX | |ONMCBIBATH M U3Yy4aTh MO3BOJISFOILMX OIKCHIBATH U U3YyYaTh MO3BOJISFOILIMX ONMCHIBATH U U3YYaTh
ONHCHIBATh W MH3ydYaTh | | PA3HBIC IPOLECCHI U ONMCHIBATH U U3Yy4aTh pa3HbIE TPOLIECCHI U OIKCHIBATh U U3Yy4aTh pa3HbIE IPOLIECCHI U
pasHble mpouecchl  u| |BTICHHS; IOHUMAHUE pa3HbIE IPOLIECCHI U SIBJICHUSI; TOHUMaHUE pa3HbIE TPOLIECCHI U SIBJICHUSI; TOHUMAHUE
STBJICHHUS, HoHMMaHmue | | BOSMOKHOCTH SIBJICHUSI; TOHUMAHUE BO3MOKHOCTH SIBJICHUSI; TOHUMAHUE BO3MOXHOCTH
KCMOMAaTHYECKOT BO3MOKHOCTHU KCHOMAaTHYECKOT BO3MO>KHOCTH
BOBMOKHOCTH AKCHOMAaTHYECKOTO 03MOXKHOC AKCHOMAaTHYECKOI0 03MOKHOC AKCMOMAaTH4YECKOTO
[MOCTPOEHUS AKCMOMAaTHUYECKOTO MMOCTPOEHUS AKCMOMAaTHUYECKOTO MTOCTPOEHUSA
AKCHOMAaTHUYECKOI0
. MaTeMaTUYECKUX MMOCTPOEHUS MaTeMaTUYECKUX MOCTPOEHUS MaTeMaTUYECKUX
MIOCTPOEHUS . N .
P TEOpUI; MAaTeMaTUYECKUX TEOpUI; MaTeMaTUYECKUX TEOpUI;
MaTEeMaTUYECKHUX . .
. TEOpUI; TEOpUI;
TEOPHil;
HNmeer mnpakTuyeckmii He npenycmorpeno He npenycmoTpeno He npeagycmotpeno He npenycmotrpeno He mpenycmoTpeno
OIBIT:

IIxana oneHuBaHUA

He npenycmoTpeno

He npenycmoTpeno

He npenycmotpeno

He npenycmotpeno

He npenycmoTpeno

(cooTHOIIIEHHE c
TPaTUIIHOHHBIMU
dhopmamu aTTECTAIIN)
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3 NEPEYEHb OLIEHO4YHbLIX CPEACTB

OlLieHOYHbIE CPENCTBA
Ne Bunel YV /I u ninanupyembie pe3yinbTaThbl H pe
00yueHus
/i v HaumenoBanue [IpencraBnenue 8 POC
1. JInuHOCTHEBIE 1) cdopMupOBaHHOCTD Bremoanenue -yCTHBIM W TIHCbMEHHBIN
IIpe/ICTaBICHNUIA o | MpaKTHYECKUX ompoc
a0or.
MaTCMaTHKE xaK | P -IpOBEpPKA KOHCIIEKTa
YHUBEPCAIBHOM A3BIKE | B cOOTBEICTBHU C
-BBINIOJIHEHUE 3aYETHBIX
HAaYKH, CpCACTBC YPOBHEM 6
. T
MOJICTIUPOBAHUS SIBJICHUH | BBIMOTHCHHUS pabo
U TMPOLECCOB, HIEAX U | Mp.pabOTHI: - METOJUYECKUE YKa3aHUs K
MEeTOJaX MaTeMAaTHUKH; MPAKTHYECKOMY 3aHSTHIO,
pabora
BBITIOJIHEHA,

paboTa BBITIOJIHEHA,
HO C OLIMOKaMU;

- BOIIPOCHI AJIA 9K3aMCHA,

- 3aJlaHus JJId O9K3aMCHa

pabora HE
BBINIOJTHEHA.
Teopernueckoe
3aJjaHue TSt
9K3aMeHa
[IpakTuyeckoe
3aJjaHue Ui
9K3aMeHa
2)  TOHMUMaHHUE Bemonnenune -YCTHBIA ¥ TIMCBMEHHBIN
3HAQUUMOCTH MaTeMaTHkH | TPAKTHICCKUX 0Ompoc
_ | pabor.
AL Hayuso- | P -IpOBEpKa KOHCIIEKTA
TEXHUYECKOTO TPOIPECCA, | B cOOTBETCTBHH C
ChOPMHPOBAHHOCTD ypOBHEM —BI%IHOJ'IHGHI/IG 3a4ETHBIX
a0ot
OTHOILICHMS K MATEMAaTUKE | BBIMOJTHEHHUS P
KaK K 9acTd | Imp.padoTHI: - METOINYECKHE YKA3aHUS K
0011euesI0BEYECKOI IPaKTHYECKOMY 3aHATHIO,
pabora
KYJIBTYpBbI gyepes
YIRTYP P | ppmonnena;

3HAKOMCTBO C MCTOpHUEH
PasBUTHUA MaTEMATUKU,
SBOIIOIIHEN

MAaTEMAaTHYCCKUX H,[Ieﬁ;

paboTa BBIMIOJIHEHA,
HO C OIIMOKaMH;

pabota HE
BBITIOJHEHA.
Teopernueckoe
3aJlaHue JUISt

OK3aM€Ha

- BOTIPOCHI /ISl DK3aMEHa,

- 3aJlaHusd OJId OK3aMCHa




IIpakTrueckoe

3a/1aHue JUTSt

JK3aMeHa
3) pasBuTue Brimonnenue -yCTHBIM ¥ TIHCbMEHHBIN
JIOTUYECKOr0  MblluieHus, | IPAKTHICCKUX OIpoc
IPOCTPAHCTBEHHOIO pabor. -[POBEPKA KOHCIICKTA
BOOOpaKeHHs, B cootBercTBUH C
AT OPHTMUYECKOI ypOBHEM -BI:61HOHHCHI/IC 3a4ETHBIX
KYJIbTYPHI, KPUTUYHOCTH | BBIIIOJIHECHUS pabot
MBIIUICHU HA  YPOBHE, | IP.pabOTHI: - METOAMYCCKUE YKA3aHHUS K
HEO0X0IMMOM TUIS pabota MPaKTUYECKOMY 3aHSTHIO,
Oynyuien .

. BBITIOJTHEHA, - BOIIPOCHI JIJIs1 SK3aMEHa,

npodecCHOHAIbHON
JIeSITEILHOCTH, il pa60Ta BBIIIOJIHCHA, | - 3aaHUA OJI9 DK3aMEHa

IMPOOOJIKCHUA 06p830BaHI/I5{

HO C OLIMOKaMHU;

U caMo00pa30BaHus; paGora He

BBITIOJHEHA.

Teopernueckoe

3aJjaHue s

9K3aMeHa

IIpakTrueckoe

3aJjaHue JUIst

9K3aMeHa
4) OBJIaJICHHE Beinonnenue -YCTHBIf ¥ IHCHMEHHBIN
MaTeMaTH4eCKUMHU IIPaKTHICCKUX OIIpoc
sHaHUSMM W ymeHus, | PAOOT -[POBEpKa KOHCIIEKTa
HEOOXOIMMBIMH B | B cooTBercTBHU C
MOBCEHEBHOM KH3HH, AT | ypopHEM -BBITIOJTHEHUE 3a4€THBIX
OCBOCHUSA CMCIKHBIX | BBIIIOJIHEHUS paﬁOT
€CTECTBEHHO-Hay4YHBIX 1p.pabOTHI: - METOAMYECKUE YKa3aHUs K
JUCHUIUIMH W JTUCHMIUIMH paGota NPaKTUYECKOMY 3aHATHIO,
npogeccuoHaIbHOTO BBITIOJTHEHa:

UKIa, JUIS  TIOJy4eHUs
o0Opa3oBaHusl B 00IacCTsIX,

HE TpeOyOLX
yr1yOJIeHHON
MaTeMaTU4eCKON
MOJATOTOBKY;

paboTa BBITIOJIHEHA,
HO C OIIIMOKaMH;

pabota HE
BBITTOJTHEHA.

Teopernueckoe
3aJjaHue JUTSL
JK3aMEHa

IIpakTueckoe
3a/laHue JUTS

- BOTIPOCHI JIJIsl DK3aMEHa,

- 3aJlaHusd OJId OK3aMEHa
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OK3aM¢€Ha

5) FOTOBHOCTD u | Beimonnenue -YCTHBII ¥ TIMCBMEHHBIN
CIIOCOGHOCTD K | TPaKTHYECKUX orpoc
a0or.
o0Opa3zoBanuio, B ToM uucie | P _[pOBEpKA KOHCTIEKTA
caM000pa30BaHHUIO, HAa | B COOTBEICTBHH C
NPOTIKSHHH BCeil KHHK | ypopren -BBITIOJTHEHUE 3a4€THBIX
abor
CO3HATCIIbHOC OTHOLICHHUC K | BRIIIOJHECHUS p
HETPEPHIBHOMY p.paboTHI: - METOJMYECKUE YKA3aHUS K
00pa30BaHUIO KaK YCIIOBHUIO MPAKTUYECKOMY 3aHSTHIO,
. pabora
YCIICIIHOM _
. BBITIOJIHEHA, - BOIIPOCHI JUIs HK3aMeHa,
npodecCHOHATBLHOM u
0GIIeCTBEHHOI paboTa BBITOJIHEHA, | - 3a/[aHKs ISl OK3aMeHa
NIeATEIbHOCTH, HO C OIIHOKaMH;
pabora HE
BBINOJIHEHA.
Teopernueckoe
3aJjaHue s
dK3aMeHa
IIpakTrueckoe
3aJjaHue ISt
9K3aMeHa
6) FOTOBHOCTD u | Beinonxenue -YCTHBIf M IHCHMEHHBIN
CIIOCOGHOCTE K | TPaKTHYECKUX orpoc
o pabor.
CaMOCTOATCILHOU -[IPOBEPKa KOHCIIEKTa
TBOPYCCKOU 1| B cooTBeTcTBUH C
OTBETCTBEHHOI OBHEM -BBITIOJTHEHUE 3a4€THBIX
P pabor
NeSITeTbHOCTH; BBITTOJTHEHHSI
p.paboTHI: - METOAMYECKHE YKa3aHUs K
PaKTUYECKOMY 3aHATHIO
pabota P Y ’
BBITIOJIHEHA, - BOTIPOCHI [T DK3aMeHa,
paboTa BBINOJIHEHA, | - 3aaHUA I DK3aMEeHA
HO C OIIIMOKaMH;
pabota HE
BBITTOJIHEHA.
Teopernueckoe
3aJlaHue TUIst
9K3aMeHa
IIpakTueckoe
3aJjaHue ISt
IK3aMeHa
7) FOTOBHOCTD k | Bemonnenune -YCTHBIM ¥ IHUCbMEHHBIN
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KOJUICKTUBHOM pabore,
COTPYAHUYECTBY co
CBEPCTHHKAMHU B
00pa3zoBaTeNbHOM,
OOIIIECTBEHHO  TOJIC3HOMH,
y4eOHO-
UCCIIEIOBATEIILCKOM,
NPOCKTHON U PYTUX BUAAX
JESITEIIbHOCTH;

MPAKTUIECKIX
pabor.

B cooTtBeTcTBHE C
YpOBHEM
BBIIIOJTHEHUS
1p.paboOTHI:

pabota
BBINIOJTHEHA,

paboTa BBIIOJIHEHA,
HO C OIIMOKaMH;

pabora HE
BBITIOJTHEHA.

Teopernueckoe
3aJaHue
JK3aMEHa

JUIA

[IpakTryeckoe
3a/1aHue
JK3aMEHa

TSt

orpoc
-IIPOBEpKa KOHCIIEKTA

-BBIMOJHCHUE 3aYETHBIX
pabot

- MCTOAUYCCKUC YKa3aHU K
IMPAKTUYCCKOMY 3aHATHIO,

- BOIIPOCHI AJid 5K3aMCHa,

- 3alaHus JJ1s1 O9K3aMEHa

HUMCTb HpaKTI/I‘IeCKI/Iﬁ OIIBIT

He npenycmoTpeno

He npenycmotpeno

MeranpeameTHble

1) yMeHHe Brimonaenune -YCTHBIH ¥ THCHMEHHBIN
CaMOCTOSITEIIBHO HPaKTHICCKUX O1poc
pabor.
ONpCACIATE Lenm -pOBEpKa KOHCIIEKTA
ACATCILHOCTH U | B coorserctBUM €
COCTABIISTE IAHEI -BBIIIOJTHEHUE 3aYETHBIX
YpOBHEM 5
abor
JIEATEeIIbHOCTH; BBITIOJTHCHHS P
CaMOCTOSITEIILHO p.paboThI: - METOAMYECKHE YKa3aHUA K
OCYUIECTBIIATD, PaKTUYECKOMY 3aHATHIO,
pabota
KOHTPOJIUPOBATh u .
BBITIOJTHEHA, - BOIIPOCHI JJIsl 9K3aMEHa,
KOPPEKTUPOBATh
JIESATENBLHOCTD; paloTa BBIIOIIHENH, | - 33/IaHUS JIJIsSL SK3aMeHa
HCII0JIb30BaTh BCe | HO C OIIHOKaMu;
BO3MOXKHBIE PECYPCBI VI | nagora e
AOCTHIKCHHA BBITIOJTHCHA.
MOCTABJICHHBIX IIeJIed U
Teopernueckoe
peanu3anuu TJIAHOB
3a/laHne JUIST
NeSITeIbHOCTH;, BBIOMPATh
JK3aMeHa
yYCHENIHbIE CTpaTeruul B
Pa3IMYHBIX CUTYALUSX; [IpakTuueckoe
3a/1aHue JUTS
JK3aMeHa
2) yMEHHE Bremoaaenne -YCTHBII ¥ TIHCbMEHHBIN
MPOIYKTUBHO 0OmaThCs U | IPAKTHICCKHX
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B3alMOJCHCTBOBATh B
npouecce COBMECTHOU
NEeSATEeIbHOCTH, YUYUTHIBAThH
MTO3UIUN TPYTUX
YYaCTHUKOB
JIeSATEIIbHOCTH,

3¢ dexkTUBHO  paspemaTth
KOH(JIUKTBI,

pabor.

B cootBercTBUM C
YpOBHEM
BBIIIOJIHEHUS
1p.paboTHI:

pabora
BBINOJIHEHA,

paboTa BBIMIOJIHEHA,
HO C OIIMOKaMHU;

pabora HE
BBITIOJTHEHA.

Teopernueckoe
3aJaHue JUTS
JK3aMEHa

[IpakTryeckoe
3a/laHue JUTSt
JK3aMEHa

orpoc
-IIPOBEpKa KOHCIIEKTA

-BBIMOJHCHUE 3aYETHBIX
pabot

- MCTOAUYCCKUC YKa3aHU K
IMPAKTUYCCKOMY 3aHATHIO,

- BOIIPOCHI AJid 5K3aMCHa,

- 3alaHus JJ1d 9K3aMEHa

3) BJIAJICHUE
HaBbIKaMU
M03HABATENbHOM, y4eOHO-
HCCIIeIOBATENBCKOM u
MIPOEKTHOM JeATeIbHOCTH,
HaBBIKAMHU  Pa3peHICHHS
npo0JieM; CrocoOOHOCTh U
TOTOBHOCTB K
CaMOCTOSITEITEHOMY
MTOWICKY METO/IOB PEIICHHS
MPAKTUIECKIX 3anay,
MPUMECHCHHUIO Pa3THYHBIX
METOJIOB TIO3HAHHS,

Brimonnenne
MPaKTUYECKHUX
pador.

B cootBercTBHE C
YPOBHEM
BBITIOJTHEHUS
p.paboThI:

pabora
BBHITIOJTHEHA,

paboTa BBIMIOJIHEHA,
HO C OIIMOKaMU;

pabora HE
BBITIOJTHEHA.

Teopernueckoe
3a/laHue JUIS
DK3aMEHa

[IpakTrueckoe
3aJjaHue JUTS
JK3aMEHa

-YCTHBII ¥ TIHUCbMEHHBIN
ompoc

-IpOBEpKa KOHCIIEKTA

-BBITIOJIHEHUE 3aYCTHBIX
pabor

- MCTOAUYCCKUC YKa3aHUs K
IMPAKTUYICCKOMY 3aHATHIO,

- BOTIPOCHI JIJIsl DK3aMeHa,

- 3aJlaHusd OJId OK3aMCHa

4) TOTOBHOCTh u
CITOCOOHOCTH K
CaMOCTOSITEIbHOU
nH(OPMALIMOHHO-

Brinonnenune
MPaKTUYECKUX
pabor.

B coorBeTrcTBUM C

-YCTHBIM ¥ TIUCbMEHHBIN
omnpoc

-IIPOBCPKA KOHCIICKTA
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O3HAaBaTEIbLHOU

YPOBHEM

-BBIIIOJTHCHUEC 3a4YCTHBIX

NeSTETBHOCTH, — BKIrOYast | BBIITOIHCHNMA pabor
p.paboThI:
yMeHue opueHTHpoBathes | PP - METOAMYECKHE YKA3aHUS K
B pasiMiHBIX UCTOYHMKAX | nhaGora MIPAKTUIECKOMY 3aHSITHIO,
uHdpopmanuu, BBIINIOJIHEHA,
- BOIIPOCHI JUIS 9K3aMeHa
KPUTHUYECKH OLICHUBATh M p A ’
paboTa BBINOJIHEHA,
MHTEPIIPETHPOBATH - 3aJaHMs JUTST DK3aMeHa
HO C OIIMOKaMU;
nHpopmaruto,
MOJTy4aeMyIo u3 | pabora HE
pa3IU4YHBIX HCTOYHHUKOB; BBIIIOJIHEHA.
Teopernueckoe
3ajaHue TSt
9K3aMeHa
IIpakTrueckoe
3aJjaHne TUIst
IK3aMeHa
5) BIIAJICHUE Beimonnenue -YyCTHBIH ¥ THCHMEHHBIN
A3BIKOBBIMU  cpeicTBamu: | [TPAKTHECCKUX ompoc
a0or.
yMeHHe SICHO, JornuHo u | P _[pOBEPKA KOHCTIEKTA
TOYHO M3JaraTb CBOIO | B cOOTBETCTBHU C
-BBINTOJTHEHUE 3a4ETHBIX
TOYKY 3PEHHS, | ypoBHEM .
abot
UCIIOJIb30BATh BBITTOJTHEHHUS P
aJleKBaTHbIE  SI3BIKOBBIE | IP.pabOTHI: - METOAMYECKHUE YKa3aHUs K
CpeAcCTBa; HPaKTHYECKOMY 3aHATHIO
P ’ pabora p Y ’
BBITIOJIHEHA, - BOTIPOCHI [T DK3aMeHa,
paboTa BBINIOJIHEHA, | - 3aaHUA I DK3aMEeHa
HO C OIIIMOKaMH;
pabota HE
BBITTOJIHEHA.
Teopernueckoe
3aJjaHne TUIst
9K3aMeHa
IIpaxTueckoe
3aJlaHue TSt
IK3aMeHa
6) BJIaJICHHE Bemonnenue -YCTHBII ¥ TIMCBMEHHBIN
HABBIKAMM MPAKTUIECKUX orpoc
“ pabor.
HO3HABATC/ILHOU -[POBEepKa KOHCIIEKTa
pedexcnn KaK | B coorBercTBHH C
OCO3HAHHS COBEPIIACMBIX | ypoBHeM 'BI’GIHOHHeHHe 3a9CTHRIX
. . abot
nencTBui U | BBITOJHEHHUSI P

54




MBICITUTENIbHBIX

MIPOLIECCOB, ux
pe3yNbTaToB u
OCHOBaHUH, TpaHuIL
CBOETO 3HAHUA u
HE3HaHUA, HOBBIX

MMO3HABATEILHBIX 3a1a4 U
CpEICTB TSt AX
JIOCTHKEHMS,

p.paboTHI:

pabota
BBIINIOJIHEHA,

paboTa BBIOJIHEHA,
HO C OIIMOKaMH;

pabota HE
BBIMIOJTHEHA.

TeopeTuueckoe
3aJjaHue TUIS
JK3aMEHa

IIpakTrueckoe
3aJaHue JUTS
JK3aMeEHa

- METOJUYECKUE YKa3aHUs K
MIPaKTUYECKOMY 3aHSTHIO,

- BOIIPOCHI AJId 5K3aMCHa,

- 3aJlaHud JJ1d 59K3aMEHa

7)  LeneycTPeMIIEHHOCT
b B MOUCKAaX U MPUHATUU
pelIeHUH,
C000pa3UTeIHLHOCTh u
WHTYULUSA, pPa3BUTOCTH
MIPOCTPAHCTBEHHBIX
MPEICTABICHUN;
CIIOCOOHOCTH
BOCIIPUHHUMATH KpPacoTy U
TapMOHHIO MHPA;

HUMCTb HpaKTI/I‘IeCKI/Iﬁ OIIBIT

He npenycmoTpeno

He npenycmotpeno

[IpeameTHsbIe

1) copMHPOBAHHOC
Tb  NPEACTABICHHA O

MareMaTHKe KakK 4YacTu
MHPOBOM  KYJIBTYpbl U
MECT€ MaTeMaTUKH B
COBPEMEHHOU

IUBWIN3ALUY, CIIocobax
ONMCaHUsA SIBIICHUU
peanbHOr0  MHpa  Ha

MATEMATUYCCKOM A3BIKE,

Brinonnenne
MPaKTUYECKHUX
pabor.

B coorBercTBHE €
YpOBHEM
BBITTOJTHEHHSI
p.paboTHI:

pabota
BBITNIOJIHEHA,

paboTa BBITIOJIHEHA,
HO C OIIIMOKaMH;

pabota HE
BBITIOJTHCHA.

Teopernueckoe
3a/1aHHe JUIst
JK3aMeHa

IIpakTueckoe

-yCTHBIM ¥ TIUCbMEHHBIN

0rpoc
-IPOBEPKa KOHCIIEKTA

-BBITIOJIHEHUE 3aYETHBIX
pabort

- MCTOAUYCCKUC YKa3aHUs K
IMPAKTUICCKOMY 3aHATHIO,

- BOIIPOCHI AJId 3K3aM€CHa,

- 3aJlaHus 1JId 59K3aMEHa
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3aJaHuC JIA
OK3aM€Ha

2) copMHPOBAHHOC
Tb  INPEICTaBICHUUA O
MaTeMaTHYECKUX
MTOHATHUSAX KaK
BAKHEHUILINX
MaTeMaTHYECKUX

MOJIENSAX, IO3BOJIIOIINX
ONMHUCHIBATH W  U3YyYaTh
pasHble  Mpolecchl U

Brinmonnenue
MPaKTUYECKHUX
pabor.

B coortBercTtBUM ¢
YpOBHEM
BBITIOJTHEHUS
p.paboTHI:

pabora
BBITIOJTHEHA,

-yCTHBIM ¥ TIHCbMEHHBIN
orpoc

-IIPOBCPKAa KOHCIICKTA

-BBIMIOJIHEHUE 3aYETHBIX
pabor

- METOAMYECKHUE YKa3aHUs K
MIPaKTUYECKOMY 3aHSATHIO,

- BOITPOCHI AJId 3K3aM€Ha,

SIBJICHUSI; MMOHUMAaHUE
BO3MOXXHOCTHU paboTa BEIIOIHEHA, | - 33/IaHUs LI DK3aMeHa
AKCHOMAaTHYECKOT'O HO C OLIMOKaMH;
MTOCTPOCHUS paGora He
MAaTE€MaTHYECKUX TEOPUH; | BRImOIHEHA.

Teopernueckoe

3aJIaHHe JUTS

JK3aMeHa

IIpakTrueckoe

3a/1aHne TUTSt

JK3aMeHa
3) BJIaJICHHUE BoimonHenue -YCTHBIH W THMCHMEHHBIH
METOJIaMH JIOKa3aTeNnbCcTB | IPAKTHICCKUX O1poc

abor.
U aJIropuT™MOB pemieHus, | P _IpOBepKa KOHCTIEKTa
YMCHUC HX IIPUMCHATD, | B cOOTBETCTBHM C

-BBIIIOJTHEHUE 3aYETHBIX
NIPOBOIUTH YPOBHEM 5
abor

JI0Ka3aTelIbHbIe BBITIOJTHCHHS P
pacCcyXIeHus B XOJIE | Ip.pabOTHI: - MCTOJAMYCCKHEC YKa3aHU K
perieHus 3anay; MPAKTHYECKOMY 3aHSTHIO,

pabota

BBHITIOJIHEHA,

paboTa BBITIOJIHEHA,
HO C OIIMOKaMH;

pabota HE
BBITTOJIHEHA.

Teopernueckoe
3aJjaHue JUTS
JK3aMEHa

IIpaxTueckoe
3a/laHue JUIS
HK3aMEHa

- BOTIPOCHI JIJIsl DK3aMEHa,

- 3aJlaHus JJId 59K3aMEHa
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4) BIIAJICHUE
CTaHJAPTHBIMHM MPUEMAMH
PEIICHUS PAlMOHATIBHBIX
u UpPALMOHANIBHBIX,
[I0Ka3aTelbHBbIX,
CTEICHHBIX,
TPUTOHOMETPHYECKHX
ypaBHEHMI ¥ HEPABEHCTB,
ux CHCTEM;
UCIIOJIb30BAHUE T'OTOBBIX
KOMHBIOTepHBIX
OpOrpamMM, B TOM HYHCIIE

Brinonnenue
MPaKTUYECKUX
pabor.

B cooTtBeTcTBHU C
YpOBHEM
BBIIOJIHEHUS
p.paboThI:

pabota
BBINOJIHEHA,

paboTa BBITOJIHEHA,
HO C OIIMOKaMH;

-YCTHBIi ¥ TIUCbMEHHBIN
omnpoc

-IpOBEpPKa KOHCIIEKTA

-BBIMOJIHCHUE 3aYETHBIX
pabot

- MCTOAUYCCKUC YKa3aHUs K
IMPAKTUYCCKOMY 3aHATHIO,

- BOIIPOCHI AJid 5K3aMCHa,

- 3alaHus OJId 9K3aMEHa

JUIS IIOUCKA OYTH | paGora He
pelIeHUsT U WUIIOCTPALUH | BLImoJIHEHA.
peuieHuss ypaBHEHHW U
. Teopernueckoe
HEPABEHCTB;
3aJaHue JUTS
JK3aMeEHa
[IpakTryeckoe
3aJlaHue UL
HK3aMEHa
5) copmupoBanHoc | BbimonHeHne -YCTHBII ¥ TIMCBMEHHBIN
Tb TpeacTaBieHuil 00 | MPAKTHICCKUX 0Ipoc
OCHOBHBIX nousTusix | PA0OT- _[pOBEPKA KOHCTIEKTA
MarTeMaTun4dcCKoro B coorBercTBUM C
aHaJIu3a U HUX CBOI\/’ICTBaX, YPOBHEM -BI%IHOHHGHHG 3a4CTHBIX
abor
BJIaJICHUEC YMCHHUEM | BBINIOJIHEHUS p
XapaKTepU30BaTh p.paboTHI: - METOJIMYECKUE YKA3aHUS K
MIOBEJICHUE ¢GhyHKIUH, MIPAaKTUYECKOMY 3aHSTHIO,
pabora
HCIOJIb30BaHUE
BBITIOJIHEHA,

IMOJIYUYCHHBIX 3HAHUI JUIA
OIIMCaHUuA n aHaJInu3a
PCAIBbHBIX SaBHCHMOCTCﬁ;

paboTa BBIMIOJIHEHA,
HO C OIIMOKaMU;

pabora HE
BBITIOJTHEHA.

Teopernueckoe
3aJ1aHue JUIs
JK3aMeEHa

[IpakTrueckoe
3aJjaHue JUTS
JK3aMEHa

- BOIIPOCHI AJId 3K3aM€CHa,

- 3aJlaHusd OJId OK3aMEHa

6) BIIAJICHUE
OCHOBHBIMHU TIOHATHSMH O

Brinonnenne
MPAKTUYECKUX

-yCTHBIM Y TIHCbMEHHBIN
omnpoc
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IUIOCKUX u
IIPOCTPAHCTBEHHBIX
reOMETPHUECKUX
¢burypax, HUX OCHOBHBIX
CBOMCTBAX;
c(OPMHPOBAHHOCTH
yMEHUs pacro3HaBaTh
reoMeTpruecKue QUrypsl
Ha YepTexax, MOJIEISIX U B
pearbHOM MUDE;
IIPUMEHEHUE U3YYEHHBIX
CBOMCTB T€OMETPUYECKUX
buryp u dopmyn s
peLIeHNs TEOMETPUUECKUX
3aJad W 3ama4y C
[IPaKTUYECKUM

COJIep KaHuEM;

pabor.

B cootBercTBUM C
YpOBHEM
BBIIIOJIHEHUS
1p.paboTHI:

pabora
BBINOJIHEHA,

paboTa BBIMIOJIHEHA,
HO C OIIMOKaMHU;

pabora HE
BBITIOJTHEHA.

Teopernueckoe
3aJaHue JUTS
JK3aMEHa

[IpakTryeckoe
3a/laHue JUTSt
JK3aMEHa

-IPOBEpKa KOHCIEKTA

-BBITIOJTHECHUEC 3a4YC€THBIX
pabot

- METOAMYECKHUE YKa3aHUs K
MIPaKTUYECKOMY 3aHSATHIO,

- BOITPOCHI AJId 3K3aM€Ha,

- 3aJlaHusd JJ1d 59K3aMEHa

7) c(pOPMUPOBAHHOC
Th  NPEJACTaBIEHHH O
nporeccax H - SBJICHHAX,
UMEFOLIHX

BEPOATHOCTHBIN XapakTep,

CTaTUCTUYECKUX
3aKOHOMEPHOCTSIX B
pearbHOM MUpE,
OCHOBHBIX TTOHSATHUSIX

3JIEMEHTapHOU TEOpUU
BEPOSITHOCTEN;  yMEHUU
HaXOOUThb M OLEHUBATh
BEPOATHOCTH
HACTYIUICHUSI COOBITUM B
MPOCTEUIIINX
MPaKTUYECKUX CUTYaLUAX
u OCHOBHBIE
XapaKTepUCTUKU
CIIyYaHBIX BEJIMYMH;

Brimonnenne
MPaKTUYECKHUX
pador.

B cootBercTBHE C
YPOBHEM
BBITIOJTHEHUS
p.paboThI:

pabora
BBHITIOJTHEHA,

paboTa BBIMIOJIHEHA,
HO C OIIMOKaMU;

pabora HE
BBITIOJTHEHA.

Teopernueckoe
3a/laHue JUTS
DK3aMEHa

[IpakTrueckoe
3aJjaHue JUTS
JK3aMEHa

-YCTHBII ¥ TIHUCbMEHHBIN
ompoc

-IpOBEpKa KOHCIIEKTA

-BBITIOJIHEHUE 3aYCTHBIX
pabor

- MCTOAUYCCKUC YKa3aHUs K
IMPAKTUYICCKOMY 3aHATHIO,

- BOTIPOCHI JIJIsl DK3aMeHa,

- 3aJlaHusd OJId OK3aMCHa

58




8) BiazeHHe HaBBIKAMH
HCIIOJB30BaAHUS T'OTOBBIX
KOMHBIOTeprIX
OporpaMM TpH PEUICHUH
3aj1ad.

Brinonnenue
MPaKTUYECKUX
pabor.

B cooTtBeTcTBHU C
YpOBHEM
BBIIOJIHEHUS
1p.paboTHI:

pabota
BBINOJIHEHA,

paboTa BBITOJIHEHA,
HO C OIIMOKaMH;

pabora HE
BBITIOJTHEHA.

Teopernueckoe
3aJaHue JUTS
JK3aMeEHa

[IpakTryeckoe
3a/laHue JUTSL
JK3aMEHa

-YCTHBIi ¥ TIUCbMEHHBIN
omnpoc

-IpOBEpPKa KOHCIIEKTA

-BBIMOJIHCHUE 3aYETHBIX
pabot

- MCTOAUYCCKUC YKa3aHUs K
IMPAKTUYCCKOMY 3aHATHIO,

- BOIIPOCHI AJid 5K3aMCHa,

- 3alaHus OJId 9K3aMEHa

HUMCTb HpaKTI/I‘IeCKI/Iﬁ OIIBIT

He npenycmoTpeno

He npenycmotpeno
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4 ONMCAHME MNMPOLUEQYPbI OLLEHNBAHUA

[IpomexyTouHas aTTecTanus 1o AUCUUIUIHHE «MaTeMaTuka» BKIIOYaeT B ce0sl TeOpeTHUECKHe
3a/1aHMs], TO3BOJISIONIME OICHUTh YPOBEHb YCBOCHHS OOYYArOIIUMUCS 3HAHUM, W MPAKTUUYECKHE
3aJ]aHusl, BBISIBIISIOIINE CTENIEHb COPMUPOBAHHOCTH YHUBEPCAIBHBIX YUeOHBIX NEHCTBUI (CM. pa3zen
5).

YcBOeHHbBIE YHUBEpCAIbHBIE YUeOHBIE JEHCTBUS MPOBEPAIOTCS MPU MOMOIIU TECTUPOBAHMUS, B
X0/1€ BBITIOJTHEHUS] TPAKTUUECKUX 3aJaHUH.

O0beM U KayecTBO OCBOCHHSA OOY4YaIOIIMMUCS AUCLMILIUHBI, YPOBEHb C(HOPMHPOBAHHOCTHU
JUCUUIJIMHAPHBIX KOMIIETCHIIMM OLICHUBAIOTCS MO pe3yJbTaTaM TEKYIIUX U MPOMEKYTOUHOU
aTTeCTAIlMi KOJMYECTBEHHOM OLICHKOM, BBIPQXKCHHOM B TPAIUITMOHHON IMATHOAIIILHON CHCTEME.

Onenka oTBeTa 00y4JarOMIErocs: IPOXOIUT IO CIEAYIOMUMHU KPUTSPUSIMHU:

1) monHOTa ¥ IPaBUILHOCTH OTBETA;

2) cTeneHb 0OCO3HAHHOCTH, TOHUMAHUS U3yYEHHOTO;

3) s3pIKOBOE O(DOPMIICHHE OTBETA.

Omnenka «5» cTaBUTCA, €M OOydJaromuiics: 1) moiHo u3naraeT U3y4eHHBId MaTepual, JIaeT
MPaBUJIbHBIE OMPEEIICHUs S3bIKOBBIX TMOHATHI; 2) OOHapy)XMBaeT MOHUMaHHE MaTepuaa, MOKET
000CHOBATh CBOM CYXKJICHHS, IPUMEHUTH 3HAHUS HA MPAKTHKE, IPUBECTH HEOOXOAUMBIC TIPHUMEPHI; 3)
u3NaraeT MaTepua MocieJ0BaTeIbHO U MPABMIIBHO C TOUKH 3PEHUS HOPM JIMTEPATYPHOTO S3bIKA.

Onenka «4» CTaBUTCS, €CIM OOYYAMOIIMNCS JaeT OTBET, YJIOBJICTBOPSIOIIMA TEM JKe
TpeOOBaHUSM, UTO U JUIS OLUEHKH «5», HO TOMycKaeT 1—2 omuOKu, KOTOphIE caM e UCIPABIsET, U 1
— 2 Heo4veTa B TIOCIISI0BATEIIBHOCTH | SI3BIKOBOM O0(DOPMIICHUH U3JIaraeMoro.

Onenka «3» craBUTCA, ecliu 00ydYaromuiics oOHApYKUBAeT 3HAHHWE M MOHMMAaHHUE OCHOBHBIX
MOJIOKEHUW JaHHOM Tembl, HO: 1) u3JIaraeT marepuajg HEMOJHO W JOIMYCKAeT HETOYHOCTH B
ONpeeNieHU: TMOHATHH Wi  (HOPMYIUPOBKE TMpaBWiI, 2) HE YyMeEeT JOCTaTOYHO TIIIyOOKO U
JIOKa3aTeIbHO OOOCHOBATh CBOM CYKICHHS M TPUBECTH CBOM MPUM PbI; 3) HM3JIaraet Marepuai
HEMOCJIEI0BATENbHO U JIOMYCKAET OIIUOKHU B SI3bIKOBOM O(OPMIIEHUH H3J1araeMoro.

Onenka «2» craBuTCs, €ciM oOyyarouiuiicss oOHapyXUBaeT HE3HaHUEe OoJblIed dYacTu
COOTBETCTBYIOILIETO pas3fesia H3y4aeMoro Marepuana, JAOomyckaeT oOmHOKM B (OPMYIHPOBKE
OTIpeIeTICHUH U TIPABUII, UCKAXKAIOIINE UX CMBICH, OECIIOPSIIOYHO U HEYBEPEHHO H3JIaraeT MaTepual.

Onenka «2» oTMeuYaeT TaKhe HEeIOCTaTKH B MOATOTOBKE OOYYaIOIIErocsi, KOTOphIe SBISIOTCS
CEPHE3HBIM MPEMATCTBUEM K YCIICITHOMY OBJIAJICHUIO MOCIEAYIONUM MaTePUATIOM.

Onenka «l» craButrcs, eciau oOydalmUics OOHApY)KMBAaeT TMOJTHOE HE3HAHWE WU
HEMMOHUMaHWE MaTepuaa.
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5 KOMIMJIEKT OLUEHOYHbLIX CPEOCTB
5.1 MACMNOPT KOMIMNEKTA OLUEHOYHbBIX CPEAOCTB

5.1.1 OBbnacTb NPUMEHEHNST KOMMMEKTa OLLEHOYHbLIX CPEeACTB
KOoMIUIEKT O1IeHOYHBIX CPENCTB, MTpeIHa3HAYEH I OlleHKH pe3ynbTatoB ocBoeHmst OY [l 01.01 Pycckwii 361k u mutepatypa. Pycckuit si3pik

5.1.2 PacnpegeneHve TUMNOB KOHTPOSNbHbIX 3a4aHWA NO 3reMeHTaM YHuBepcarbHbIX YYebHbIX AencTeum,
KOHTPOSIMPYyeMbIX MPU TEKYLLLEM KOHTPOJIE N MPOMEXYTOYHOW (MTOroBOW) atTectaunm

Conep:xanue yueOHOro MaTepuaJa
no nporpamme Y /1
— (9] en < wn N= ©~ A= (o] en A w N= Y (o] en A w \° o~ e N
Slelslsls|s|sl2 sl sl Rl |l |F|R|RFR|F|E
PA3JIEJI 1 Aareopa.
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Tewma 1.3 Kopuu, crernenu u
JorapuMsl.

I3

[1PNe4,5,6

3

3

hik!

a3

TIPNe4,5,6

3

Tema 1.4 Ctenenssie,
ITOKa3aTelIbHbIC,
Jorapu(pMHUECKHE U
TPUTOHOMETpHUYSCKUE (DYHKITUH.

13

I3

13

I3

Tema 1.5. YpaBHeHus u
HEepaBEHCTBA

I3

I3

I1PNe7,8,9,10,

11

a3

[1PNe7,8,9,10,

11

11

I1PNe7,8,9,10,

TIPNe7,8,9,10,

11

I1PNe7,8,9,10,

11

J3Ne2.3

I1PNe7,8,9,10,

11

J3Ne2.3

TIPNe4,5

Pasznen 2 Hauaja
MAaTEeMAaTHYECKOr0 aHAJIM3a

Tema 2.1 IlocaenoBaTeabHOCTH U
¢dbyukuu. uddepennmnansaoe
ucuucienne. MarerpaibHoe
HCYUCIIEHHUE

[IPNe12,13,14

,15,16,17,18

TNe5

[MPNe12,13,14

,15,16,17,18

JI3Ne4

[IPNel2,13,14
,15.16,17,18

J3Ned

TNe5
JI3Ne4

[IPNel2,13,14

,15,16,17,18

TNe5

[IPNel2,13,14

,15,16,17,18

Pa3nea 3. KomOunaropuka,
CTAaTHCTHKA U TEOPUSs
BEpPOATHOCTEI.

Tema 3.1. DneMeHTHI
KOMOMHATOPUKHU

05

3

°5

a3

°5

a3

°5

a3

05

3
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12°0TNdII

SN YT TN
LINEY 6N L
LNEY
6NEY TTOTNEY
8 aN.L
9NEY TONdI YT ETNdI
SINEI! IZ0CNdIL | 6NL
613NdII 6NETT
12°0TNd
9L LNL SNL 6N L OT3NL
9NEY TONdI
LNEY 6NEY
SNEI! IT°0TNEL
9NEXT IT°0TNEL YT ETNdLT
9NEL! LNEY 6NE IT°0TaNEY
9aNEY LNEY 12°0TNdLT IT°0TNEL
9NEY LNEY SINEL! 6NEY
LNEY IZ°0TNdI | CTNdLI YT ETNdI
9NEY 613NdLI 6NEY TTOTNEY
LNEY 6NEY TTOTNEY
LINEY! 61aNdLI 6NEY IT°0TNEL
9NEX 6NEY IT°0TNEL YT ETNdLT
0o TT0INEY
g .
< = 3 5
= i ~ = o)
(a8 = Q 4 jas)
o = S = 5
(5] Q =
= ~ = = o m
4 - s = |~ s g =
= b = o o
o B O e | ¥ = = o
o T s S |2 . ° = 2
M o ®) M O ) [5)
o = = = R M & < 2
=R v o S |8 E 5 =
M g B 0 o =2 M R ~
-2 O Z - .5 . . B
N wE T =& | « < &
o = g 5 |5 < <+ 35 <+ &
= 3 P 8 |2 & = S = = 3
0O D o s xR o o o a o 5
= m = = =W = m = = m = =

63



Tema 4.5. KoopauHatsl u
BEKTOPBI

I3 Ne 12
113 Ne 12

A3 Ne 12

TNe 11

I3 Ne 12

TNell

TNe 11

JI — nuunocTHBIE YV /]

M — meranpenmerssie Y'Y ]

IT — mpeaqmeTHbIEe YV /]

[1P - npakTuueckas padota

T —Tect

13- npaktrueckoe nuddepeHMpoBaHHOE 3a1aHNE
KP- ax3ameHanmonHas KOHTpOJIbHas paboTa
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5.2 SAOAHNA ANA MPOBEAEHWA TEKYLENO KOHTPONA

5.2.1 BXogHOW KOHTPONb

I BapuanT

. 2
1. PaznoxuTe Ha MHOXHTEITM KBaApaTHbIA TpexwieH: 9x~ —2x —11.

2. Iloctpotiite rpaduk QyHKIMU Y = x° —5x+6. C nomompko rpaduka GyHKIHHE HAlUTE: a) 3HAUCHHE

(yHKIIHH, COOTBETCTBYIOIIEE 3HAYSHHUIO apryMeHTa, paBHOMY 1,5;
0) 3HaUEHMsI apryMEHTa, IPH KOTOPBIX 3HaYeHNE PYHKIMH PaBHO 5;
B) MPOMEKYTKH 3HAKOTIOCTOSHCTBA (DYHKIINY;

T') IPOMEXYTKH BO3pacTaHHs U yObIBaHUS QYHKIUH;

1) o0macTh 3HaYCHUH PyHKIHU.

3. Pemmte HepaBeHCTBO: 3x° —2x—5>0.

a+2 a-=2) 16a
a-2 a+2) a*>-4
x+1 4

5. Pemute ypaBHEeHUE: + =1.
x-3 x°-9

4. VYnopocTute BeIpaXKEHUE: (

2 BapuaHT

o 2
1. Pa3noxuTe Ha MHOXHTEIH KBaApaTHbIN TpexwieH: 9x~ —2x —11.

2. lloctpotite rpaduk QyHKIMHA V = x* —x—2. C nomomipio rpapuka GyHKIMN HAMIMATE: ) 3HAUCHHE
(G YHKIMH, COOTBETCTBYIOIIECE 3HAYCHHUIO apTyMEHTa, paBHOMY -1,5;
0) 3HAYEHMsI apryMEHTa, IPH KOTOPHIX 3HaYeHNEe QYHKIMH PaBHO 3;
B) IIPOMEKYTKH 3HAKOIIOCTOSTHCTBA (DYHKITUY;
T) MPOMEXYTKH BO3paCTaHUs U yObIBaHUS (DYHKIINY;
1) 00JIaCTh 3HAYCHUH (DYHKITHH.

3. Pemmte HepaBenctBo: 6x° —11x—2<0.

x—8_x+8j. 8x
x+8 x-8) x*—-64
2x—1 5

5. Pemure ypaBHeHue: + =2.
P x+2 x*-4

4. VYmpocturte BI)Ipa)KeHI/IeZ(

5.2.2 OnepaTtuBHbIV (TEKYLLNIA) KOHTPOSb

3.1. l'[epe‘lenb BOIIPOCOB TECTOBLIX, IPOBECPOYHBIX U MPAKTHYECKHUX 3agaHui

MpakTuyeckasn pabota N2 1 «[JencTBUA C KOMMNIEKCHbIMU YUCTTAMWNY.

Ll,enu: (*)OpMI/IpOBaTb yYMEeHune rpacbvnquKoro I/I306pa)KeHMFI KOMIMJIIEKCHbLIX Ynces, BbINMOJIHEHUA
apmcbmeTquCKmx onepau,vu7| C KOMIMJTIEKCHbIMU YNCITaMWU.
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ObopynosaHue: TeTpanb Ona NpakTn4eckmnx pa60T, py4Ka, I'IpOCTOI7I KapaHgall, NMHeNKa, MeToan4yeckme
pexkomeHaaunn no BbINMNOJTIHEHUIO pa60Tb|

YkasaHue. [NpakTuyeckas paboTa COCTOUT U3 BYX YacTen — TEOPETUYECKON 1 NpakTudeckon. MNMocne
M3y4YeHUs TEOPETMYECKOrO MaTepuana MOXHO NPUCTYNaThb K BbINOMIHEHMIO NpakTudeckon yactu. OHa
COCTOMT U3 ogHoM unu 6onee 3agay Anst CaMoCTOATENBHOTO BbIMOSTHEHNST U KOHTPOSbHbIX BONPOCOB. He
3abbiBanTe O NPaBUITbLHOM OGOPMIIEHNM peLleHns. Kaxxgoe NnpaBunbHO BbINOSIHEHHOE 3aaHne
OLleHMBaeTCsa onpegenieHHbIM KonuyectsomM 6anos.

Mopsaok BbINOMHEHUs paboTbl
1. PaccmoTpute TeopeTuyeckuii MaTepumar no TemMe 1 NpuMepbl peLleHust 3agay (MpUBEAEHbI HKE).
2. Pewwute camocTosiTenbHyto paboty. OcdopmMuTe peLueHre NMCbMEHHO B TETPAAMW.

3. OTBeTbTE MUCbMEHHO Ha KOHTPOSbHbIE BOMPOCHI.

Xopg paboTbl
1. TeopeTuyeckuin maTepuan.

N300paxkeHne KOMMAEKCHbIX YMCer.

KomnnekcHbIe yucna 3anucbiBalOTCs B BUae: a+ bi. 3gecb a n b — delicmeumernbHbie yucna, a i —
MHumasi eduHuya, m.e. i*=-1.4ucno a HasbiBaeTca abcuyuccol, a b — opOuHamoul KOMMNEKCHOro
ymucna a+ bi. KomnnekcHoe yncrno 0+ bi HasbiBaeTcsa YUCMO MHUMbIM YUC/IOM. 3anuck bi 03Ha4yaeT To Xe
camoe, ytoun 0+ bi.

ModyneM KOMMNJIEKCHOIo Yncna Ha3blBaeTCa AJIMHa BEKTOpPa OP, |/|3o6pa>|<a+0u.|.ero KOMMJ1IEKCHOE 4YNCI10 Ha
KOOpﬂMHaTHOIZ (KOMI'IJ'IGKCHOL?) MJIOCKOCTN. COI'IpFI)KéHHbIe KOMIMEKCHbIE YnCna UMEKT O4MHAKOBLIN Moaynb

PaccmoTpum Ha NNOCKoCTM OeKapTOBY NPSMOYTonbHY0 cuctemy koopauHaT xOy . Kaxxgomy KOMMnekcHoOMy
uncny z = a + bi MoXXHO conocTtaBuTb TOYKY C KoopauHaTamu (a;b) , n HaobopPOT, KaXKOON TOYKE C
KoopavHaTamu (c;d) MOXHO CONOCTaBUTb KOMMMEKCHOE Yncrno w = ¢ + di . Taknum obpasom, mexay Toukamu
NNOCKOCTUN M MHOXECTBOM KOMIMIEKCHbIX Y/CEN YCTaHaBNMBAETCS B3anMHO OAHO3HA4YHOE COOTBETCTBUE.
[MoaToMy KOMMMEKCHbIE YMCIa MOXHO M30bpaxaTb Kak TOYKM NockocTu. MnockocTb, Ha KOTOPOW
n3obpaxaloT KOMMMEKCHbIE Yncna, OObIYHO Ha3bIBAOT KOMMMEKCHOW MIIOCKOCThH.

Mpumep. WN306pasmMm Ha KOMMMAEKCHOW MOCKOCTU Yncna

Z,=2+i;2,=3i;2,=-3+2i;z,=-1-1.

PeweHue:
¥
icl I
I oo
3 : 2
: | [P + 1
|
31 2 4 !
: ] 1 2 3 x
-
Z4
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ApudmeTnyeckme gencTBMA Hag KOMMNNEKCHBIMW YMCIaMU T€ XKe, YTO U Haf, OeACTBUTENBHBIMU: NX MOXHO
CKnagpiBaTh, BblUMTaTb, YMHOXATb M AeNUTb ApYyr Ha Apyra. CnoXeHne 1 BblMUTaHUE NPOUCXOOAT Mo
npasuny (a + bi) + (¢ + di) = (a £ ¢) + (b + d)i, a ymHOXeHne — no npasuny (a + bi) - (¢ + di) = (ac -

bd) + (ad + bc)i (3neck Kak pa3 ucnonbadyercs, 4to 2 = —1). Yucno Z = a — bi Ha3bIBAeTCA KOMI/IEKCHO-
COMpsiKeHHbIM K Z = a + bi. PaBeHCTBO z - Z = @* + b? N03BONSET NOHATL, KakK OeNUTb OAHO KOMIMEKCHOEe

4YUCIo Ha apyroe (HeHyneBoe) KOMMIEKCHOE YUCIIO:

a+bi _ (adbi)-(c—di) _ (actbd)d(be—ad)i _ actbd + he— ad?
edi T (cdi)-(e—di) T 2 4d? T o2 4d? c24d2 "
34+4i 11 24
Hanpumep, 142i 5 57
1 BapuaHT 2 BapuaHT KonnuectBO
6annos
Ne 1. U306pa3nTe Ha NNOCKOCTU 3a4aHHbIe KOMMNJIEKCHbIe YUCcna:
z=4i z;=-5i 1
=3+ Z=4 +i 1
Zs= - 4 +3i Z,= -7 + 2i 1
z,= -2 -bi z,=-3-06i 1
Ne 2. NpounsBeguTe cnoxeHue N BblMUTaHME KOMMIIEKCHbIX Yncen:
A) (3 + 5i) + (7 - 2i). (3=2i)+ (5 +)). 2
0) (6 + 2i) + (5 + 3i). (4 +2i)+ (-3 +2i). 5
. . (-=5+20)-(5+2).
B)( 2+3I)‘(7—21). ( 3_51)_(7_21) 2
r) (5—4i)-(6 + 2i).
2
Ne 3. NMpounsBeanTe yMHOXEHNE KOMMNIEKCHbIX YMCer:

) (2 + 3i)(5=T7i). (1=N(1 +). 2
0) (6 + 4i)(5 + 2i). (3+ 2/)(1 + ). 2
B) 11) (3 = 2i)(7 — ). (6 + 4i)3i. 2
r) (—2 + 3i)3 + 5i). (2 - 3|)(— 5i). 2

Ne 4. BbinonHnTe aeneHne KOMMMEKCHbIX Yncen:

a) a) 2
0) ©) 2

Ne 5. BbinonHuTe AencTBuA:
a) (3 + 2i)(3 - 2i). a) (7 — 6i)(7 + 6i). 2

6) (5 +i)(5—1). ©) (4 + )4 ).
B) (1 - 3i)(1 + 3i). B) (1 - 5i)(1 + 5i). 2
2

Ne 6. Pewunte ypaBHeHUS:
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a)x¥*—4x+13=0. a)2,5x+x+1=0. 3
6) 3+ 3x+4 =0 6) 4x*—20x + 26 = 0. 3

Ne7. Ha pucyHke nokasaHo rpadymnyeckoe n3obpakxeHme KOMMMIEKCHbIX Yncern.
MepepucynTe pucyHok B TeTpagb. O603HauYbTE KOMMMEKCHbIE YNCna KaK Zi, Z, Zs.
3annwmnTe coOTBETCTBYHOLUNE aHaNUTU4eckne opmbl.

-

£

i
<

Kputepum oueHKu

HabpaHHoe konnyecTtso 6annos oueHKa
21 — 28 6annos 3
29 - 34 6annos 4
35 - 38 banna 5

Kpumepuu oueHku

HaGpaHHoOe konu4yecTBO GannoB OueHka
21-28 3
29-34 4
35-38 5

IIpakTuyeckas padora no reme Ne2 «IlpeoOGpa3oBaHusi CyMMbI TPMTOHOMETPHYECKUX (PYHKIMIT B
NpoM3BeIeHHue H IPOU3BEACHN B CyMMY. BeIpaskeHnne TpUroHOMeTpHYeCKHX QYHKIMH Yyepes
TAHICHC ITOJIOBUHHOI'O apPryMmeHTa».

Llenb: oBnageTb NpakTM4ECKMMUM HaBblKaMu BbINOSTHEHMS Npeobpa3oBaHus
TPUFOHOMETPUYECKUX BbIPaXKEHUMN.

CopepxaHue:

1.KoHTpOnbHbIE BOMPOCHI.

1.OCHOBHOE TPUrOHOMETPUYECKOE TOXAECTBO.

2. ®opmMynbl ABOMHOIO aprymeHTa.

BapwuaHrT 1.
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1.0npenennTb 3HaK BblipaXXeHUs:

sin(—]J[115°) - 257 - tg (—179¢) - ctg (-272°)
2.MoxeT nu ans kakoro-Hnbyab yrra BbINOSHATLCS YCIOBUE:
tg=,ctgﬁ =1ls,

3.MpoBepbTe, YTO: - sin59° _sin93° , sinH1° — sin1°
4.YnpocTuTe BblpaxeHue:

cosO(a— 2B) +cos(a+2p)
i c0s (@ -2[5)- Cos( + 28) +ctg @ ctg 28 .

5. yI'IpOCTVITe BblpaXeHune.

cos?a — 3 sin® @ - sin? B + cos? B

ctg’a , ctg’p - sin? a - sin?
6.YNpoCcTUTb BblpaXXeHue:

sin4a + sin 6 + 5in 8«
cos4da + cosba + cosBa -tg 6% -3

7.Bbluncnute 3HavyeHne Bblpa>xeHuns

1 +s-lIICE 1—51_110: 117
-1,]1—5111(1: _1]1—|‘Slﬂflr,ecn|/|tgﬂ: :M(I{ 2

8.BbluncnnTb 3HaYeHNE BblpaXXeHUs::

COS £ i(iﬁ - 33—“:) @
, ecnm nssectHo yto tg 1o =,



9.Hanante 3Ha4eHmne BblpaXeHus:

sin? 26° - cosiler Sin*leé"+ cos*le°
sin2e° -cos26 - tg26°-ctg e

sin 384°
10.CpaBHuTe: 16Sin24° 1 COs 24°COs48°C0s 96°Cos 192°

BapwmaHT 2.
cos (-3,5)-
1.0npeaennTb 3HaK BblpaXEeHUS: tg 7 Si"(_4) ’ CGS(_E')

2.MoxeT nu ans KaKOFO-HVI6y,D,b yrrna BbIMOJNTHATLCA YyCIoBUE!

1

tigh =, ctg s
3.[MpoBepbTeE, YTO:

cos 115°- c0s35° | cos65° ; cos25° _ sinse

4.YNpocTuTe BblpaXeHue:

cos (2a—f) —cos (2a+p) +ctg2a oigh .
5. YnpocTtute BbipaxeHue:

4cos?a —sin® a - sin? B + cos? B

actg’a , Cig’p . sin? a - sin?

6.Yn POCTUTb BbIpaXXeHune:
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sin3a + sin4a + sin ba
cos3a+ cosda+ cosbha -tg 4% +2

7.Bbluncnute 3HavyeHne Bblpa>KeHunA

1 +5-1HCE 1—=1pa 117
y1-sin@ ,yi1+sina  ecnm =yl <= "3

8.Bblumncnutb 3Ha4yeHune Bblpa>KeHns:

7T 9
cos (ZT - T)

, €CNN U3BEeCTHO YTo tg =.

9.HanguTte 3Ha4YeHMe BblpaXKeHUS::

gin® g*+ ros*ge Sin3g*+ cosige
sing®-cosg® + LG8 +cigse

10.CpasHuTe: 1 COs 13°C0s 26° cos 52°cos 104

BapwuaHT 3.

11w
. COs ——
1.0npenenunTb 3HaK BblpaXKeHUs: 3

2.MoxeT nu ans KaKOFO-HVI6y,D,b yrna BbIMOJTHATLCA YyCIoBUE!

tgh =vZ -1ctghB = v2 41

3.lMpoBepbTE, YTO:
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cos 85° , cos35° _cos2s= 0.

4.YnpocTuTe BblpaxeHue:

coszi(a+ 2B) +cos(a — 28)

_ c0S( + 25)- cos(@ - 283)

5. yI'IpOCTVITe BblpaXeHune:

+ctg@ ctg 25 .

2¢08%@ + sin? ¢ - sin? f - 3 cos? 8

2ctgla _3ctg’p - sin2 ¢ - sin? g

6.YNpoCTUTb BblpaXXeHue:

sina + sin2a + sin 3«

cosa + cos 2a + cos 3a -tg 20 -1

7.Bbluncnute 3HadeHne BbIpaKEHUS ¥

11w
nt < "3

8.BbluncnnTb 3HaYeHNE BblpaXXeHUs::

(27T 2

COS I T 7 )
2a- 257

cos [( 717

1-singa

1+sina

1+ sina , +

, €CNKN U3BeCTHO YTo tg =.

9.Hanante 3Ha4eHne BblpaXeHus:

Sin? 224+ cos3z2e Sin*2=+ cosize

sinze + cos2e 4+ Lg2°+ ctgze
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sin 256°
10.CpaBHuTe: 16Sin 16° 1 COs 16°C0s32°C0os 64°cos 128"

BapwuaHrT 4.

1.0npegenuTb 3HaK BblpaxeHus: tg 365 ctg (-5%).

2.MoxeT nu ons kakoro-HMbyapb yrna BbIMONHATLCS YCIOBUE:!

sinf - cosB =75 .

3.[MpoBepbTeE, YTO:!

)

sin1s° 4 tg30° cos15°_ 73

4.YnpocTuTe BblpaXeHue:

coS (Z{I-F ﬁ) + cos 2a- 7) _tg tg of

5. YnpocTtute BblpaxeHue:

3cos?a — 3sin®a-sin? B — 2 cos? B

actg?a . 2ctg?p . sin? « - sin?
6.YNpoCTUTbL BblpaXXeHue:

sin4a + sin s + sin b
cos4a + cosba + cosba -tg 5% -2

7.Bblumcnute 3Ha4vyeHue Bblpa>xeHuns
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1+s-lII(I 1—51.11(1’, 157 1771
N1-sin@ sy1+sina  ecru =82z - @< 3

8.BbluncnnTb 3HaYeHne BblpaXXeHUs:

(31ln_ 1l
Cosii| 3= — =3
1la, _ 297

cos [ 3) ) l1a H

, eCrnn n3BectHo ytotg 3 = 3 .
9.HanguTte 3Ha4YeHMe BblpaXKeHUS::

Sin® 3* 4+ ros*z® Sin3z®*+ cosize
sins®+ cos3z® 4+ Lg3°+ clgse

sin176°
10.CpaBHuTe: 168in11= 1y COs 11°cos 22°cos 44° cos Bs".

IIpakTnyeckas padora Ne3 « Pemenne TpUMroHOMETPHYECKHX yPaBHEHHUID»

I_[e.m): OBJIAACTDb MPAKTUYICCKUMHU HABBIKAMHU PCIICHUA TPUTOHOMETPHUICCKUX ypaBHeHHﬁ.
Teopernyeckas 4acTb

Jliia perieHust IpoCTeNIINX TPUTOHOMETPUUECKUX YPaBHEHUH IpUMeEHsIeM (pOpPMYJIbI:

cosx=a, |a|<1

x=2arccosa+2m, nez upu a)0

x =x(xr —arccos a+2m,n € z npu a(0.

YacTHble cnyydau:

npu a=1 x=2m,nez;
4
mpu a =0 x=5+7m, nez;

mpu a=—1 x=7+2m,nez.
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sinx=a, a|£l

x=(—1)k -arcsina+ 7k, k € z, ipu a)0,

x=(=D""arcsina + 7k, k € z, npu a{0.
YacTtHble cnydau:
T
npu a =1 x:5+27zk,kez;
V4
npu a =—1 x=—5+27zk,kez;
npu a=0 x=7k, kez.

1gx=a

x=arctga+m, nez,npu a))

x =—arctga+m,n € z, upu a0
ctgx =a
x=arcctga + 7k , k € z, npu a)0

x=m—arcctga+ 7k , k € z, npu a{0

Heo0xoauMo0 IIOMHHTB: arcsin(— a) =—arcsina;
arccos(—a)= 7 —arccos a ;

arctg(~a)=—arctga;

arcctg (— a) = —arcctga .
PaccmoTpuM npuMepsl pelieHusi ypaBHEHMIA.

1. sinx:—2.
2

ANTOpPUTM pELICHHUS:
Ucnonszyem dpopmyny x = (— l)k -arcsina+ 7k, k € .

[ToncraBuMm B popmyny a =

o |5

, IOJIy4UM x:(—l)k -arcsin72+7zk, kez.
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V2

o . N2 . T
Haiinem arcsin - 1o tabnuue: arcsin - = 1

T
3anuceIBaEM OTBET: X = (— l)k Z +7k, kez.

2. sinx=——.

ANTOpHUTM pelueHus:
Hcnons3yeMm popmyny x = (— 1)"+1 -arcsina+ 7k, ke z.

[ToncraBum B popmyny a =

o |5

, TIOJIY4UM x:(—l)k” -arcsin?2+7zk, kez.

o . A2 N2 7w
Haiinem arcsin - o tabnuue: arcsin - = e

3annceIBacM OTBET: X = (— 1)"+1 -%+ 7k, kez.
3. cosx = 1 .
2

ANTOpUTM peLIeHUS:

Hcnonb3yem Gopmyny x =tarccosa+2m, ne€ z.

1 1
[loncraBnsiem B popmyny a = 5 MoJIy4yaeM x = tarccos 5 +2m, nez.
1
Haxonum 3nauenue arccos 5 o Tabnuile yueOHHKa.

T
3anuceIBaeM OTBET: X = J_rg +2m,nez.

4. cosx:—l.
2

ANTOpUTM pEIIECHUS:

Ucnonszyem dhopmyny x = £(xr —arccosa)+2m, n€ z.
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1
[ToxcraBnsiem B popmyiry , moirydaeM x = +(77 — arccos 5) +2m,nez.
1
Haxonum 3naueHue arccos > 1o Tadyniie yueOHHUKA, BHITIOHSIEM HEOOXOIMMbIC BEIUMCIICHHMSI.

27
3anuceIBaeM OTBET: X = i? +2m,nez.
S.1gx=1
Anroput™ pereHus:

Hcnonb3yem Gopmyny x =arctga+m, ne z.

[ToncraBnsiem a =1, nonydaem x =arctgl+m, ne z.

T
ITo Tabnuiie HaxoaUM 3HAYCHUE arctgl = Z

V4
3anuceIiBaeM OTBET: X = Z +m,nez.

6. rgx =—1
AJTOPUTM pelIeHUS:

Wcnonezyem popmyny x =—arctga+m, ne€ z.

[loacraBnsiem a =1, nonyyaem x = —arctgl+m, ne z.

Vid
ITo Tabnuiie HaxoAMM 3HAYCHUE arctgl = R
Va
3anuchiBaeM OTBET: X = a1 +m,nez.
7. ctgx = V3.

ANTOpPUTM pELICHHUS:

Hcnonb3yem Gopmyny x = arcctga +m, ne z.

IloacraBsisieM a = V3 , TIOJTy4aeM x = arcctg\/§ +/m, nez.



V4
[To Tabnuue Haxonum arcctg V3= P

T
3anuceIBaeM OTBET: X = g +m, nez.

8. Pemnm ypaBHEeHHE .

Beeném HOBYIO epeMeHHYI0 Y = sinX. Toraa qaHHOE ypaBHEHHE MOYKHO 3aMKcaTh B BUJE . MbI
MOJIYYHJIM HETIOJIHOE KBAaJPATHOE YPaBHEHUE, KOTOPOE PEUIAETCs C HOMOUIBIO Pa3JIOKEHUs Ha
MHOKHUTEJH.

y=0

2y =-

WJIn-

B nepBoM ciiydae 1ony4uM pereHus

Bo BTOpoM cinyuae numeem:

Omeem.;

[Ipumep 2. PemuMm ypaBHEHUE

Breném HOBYIO IepemMeHHyI0 y = cosx. Torna gaHHOE ypaBHEHHE MOKHO 3amucaTh B BUE . Mbl
MOJIYYHJIM HETIOJTHOE KBAaJPATHOE YpaBHEHUE.

COSX= WJIN COSX=
B nepBoM ciydae nony4uM pemeHus
Bo BTOpoM ciydae numeem:

Omeem: ;

PaccmoTpum crepyromiee ypaBHEHHE, KOTOPOE IPUBOAUTCS K ITOJTHOMY KBAIPAaTHOMY YPaBHEHUIO IPU
MTOMOIIY 3aMEHBI IEPEMEHHOI.

[Tpumep3. Pemum ypaBHenue tgx + 2 ctgx = 3
UToOBI MpUBECTH YpaBHEHUE K OJTHOW TPUTOHOMETPUIECKOHN (YHKIIUU, UCTIOIB3YeM (POPMYITY:
ITomyuaem ypaBHeHue: 1gx + 2 = 3

BBeném HOBYIO nepeMeHHyo y = fgx. Torna 1aHHoe ypaBHEHHME MOXKHO 3anucath B Buje . [IpuBeném k
o0I11eMy 3HaMEHATEIIO.

=0
+2 =0 (mpu ycnoBuu )
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Ero kopuu y=2 u y=1

B nepBoM ciy4ae noixy4um perieHus
tgx=2

Bo BTOpOM ciyuyae umeem:

tgx =1

Omeem.

CamocTtosarenbHas padora:

tgx- 2 ctgx+1=0

2ctgx-3tgx+5=0

Bapuanr 1

Pemnre ypaBHeHue:

1 sinx—% 20:2) 2cosx—+/3 =0:3) 2cosx—1=0:

4) tgx—+3=0;5) ctg3x=1;6) sin(4x—§)=%;7) tg(2x+§j=1.

Bapuanr 2
Pewume ypasnenue:
1) cosx—%zO; 2) 2sinx—v3=0;  3) 2sinx—1=0;
4) 3etgx+1=0; 5) tg2x=1; 6) cos(3x+§j:g; 7) ctg[3x—%):1.

Bpewms BbINOJHEHUS:
[ToBTOpEHME TeopeTHYecKoro Marepuaia — 12 MUHyT, pemenue no oopasiy — 18 Munyr,
CaMOCTOSITEJIBHOE BBIIIOJIHEHHE 3aaHuil — 60 MUHYT.

Kpurepun ouieHKH BBINIOJTHEHUS IPAKTHYECKHUX padoT

«5»-PaboTa nomkHa OBITH BBINOJIHEHA MTPABUIIBHO U B TOJHOM 00bEMe , 90-100% BbIMOIHEHUS.
«4»-PaboTa BbINOIHEHA PaBUIIbHO, HO UMEIOTCS HEJIOUEThI, MPOLEHT BhINOIHEHHs 75-89%.
«3»- PaboTa BbINOIHEHA TPaBUIIBHO, HO UMEIOTCS OLITMOKH, MPOLIEHT BhInoHeHus 50-74%.
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INPAKTUYECKAS PABOTA Ne 4 « IlpumeHeHue CBOCTB CTeNeHH ¢ PAIIHOHAJIBHBIM
nokaszaresieM. Haxoxxnenne 3Ha4eHNH cTeNeHel ¢ PAMOHAJbHBIMY NOKa3aTeasaMu. CpaBHeHHe
creneneii. [Ipeodpa3oBanusi BbIpaskeHuil, COAEPKAMMX CTEMEHI.

ean padorsi: BbImonHUTE AEHCTBHS 1O TPeoOpa30oBaHUI0 ANreOpanyecKux, paroHaTbHBIX,
VPPALMOHAIIbHBIX, CTEIICHHBIX BBIPAKCHUN.

TeopeTuyeckas 4acThb

KOPHM HATYPAJIbHOM CTEIIEHHA U3 YK CJIA, UX CBOMCTBA.

Kopenv n — cmenenu: n\/ a, n - nokasamenib KOpH:i, a — I’lO()KOpeHHO€ eblpaoicerue

Ecnu n — neuemnoe uucjio, mo evlpasicerue n\/ a umeem CmulCli npu Va
Ecau n — uemnoe HUCJ10, TO BBIPAKCHUC '{/5 HMECT CMBICII IIPH A =0

Ya=b»b

Apudmernyeckuii KOpeHb:
neNa=>0

}:bZO

KopeHb HeUeTHO#i cCTeleH! W3 OTPHIIATEILHOT0 Ynciaa: \V/—a = —\Va

OCHOBHBIE CBOMCTBA KOPHEM

1. Ilpasuno usseneyenus KOpHs U3 NPOU3IBEOCHUS:

Vab = Va- Vb

2. [lpasuno uzsneyenus KopHsa u3 Opoou:

[a “Va
—=—— (a=20,b>0,b+#0
PRET )

3. Ilpasuno uzeneuenus KOpHs U3 KOPHA:

"|¥a = "a (k> 0,a>0)

4. Hpaeuﬂo BbIHECEeHUsI MHOJICUMENIA U3 NOO 3HAKA KOpHA.

Vba® = aVb (a = 0,b > 0)

5. BHeceHue MHOMCUMEJIA nod 3HAK KOpHﬂ.'
\3b2 >
b\/_={ 3b ,eCJII/Ib_O’
—V3bZ% eciub <0

6. Iloxazamenw KOpHA U noKazamelb I’lOdKOpeHHOZO 6blPANCERUSA MOHCHO YMHOIUCUNTL HA 00HO U
mooatce 4ucio.

Va ="Vak (k> 0)

7. Hpaeuﬂo 6036e0eHUs KODHA 6 CNMENEHD.

n n k
vak=(Va) (a=0,ecmk<0,t0a+0)
CTEIIEHDG C HATYPAJIBHBIM INIOKA3ATEJIEM
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I[I[Ig

a= T »ad — OCHOBAHUE cCmeneru, N — noKkasameib cCmeneHu

Ceonicmea:

1. Hpu YMHOOIMCEHUU cmeneneu ¢ OauHaKOSblMu OCHOBAHUAMU nokKazamejiu CKJZClabZGClIOWlC}Z, a
OCHOBAHUe ocmaemcs HeU3MeHHbLIM.
a™-aq® = am+n
2. Hpu OeﬂeHuu cmeneHeﬁ C 00MHGK06blMM OCHOBAHUAMU noKazamejau e6blYumdaromci, a
OCHOBAaHUe ocmaemcA HeU3MeHHbIM.

am : an —_ am—n

3. Ilpu so36edenuu cmenenu 6 cmenenb NOKA3amen NepemMHoNCaiomcsl.
(a™" = a™
4. Ilpu 6o36edeHuu 6 cmenenvb NPoU3BeOeHUs 08YX UUCEN, KAHCO0e YUCIO B8036005M 8 My
cmenenb, a pe3yibmamvl NepPemMHONCAION.
(a-b)™=a™-b"
5. Ecnu 6 cmenelb 803600m wacmuoe 08yX yucel, mo 6 3my Cmenelb 036005M YUCIUMENb U

3HamMeHamenb, a pe3yibmam oeiam opye Ha opyea.
n an

a
(B) “pn
6. Ecnrua>0,b>0,Toa™ > b"

CTEIIEHD C IEJIBIM ITIOKA3ATEJIEM

_ 1
1. a "=a—n,mea¢0,n>0

AN n\"
2 ;) =)
3. a®=1,raea # 0.Eciua = 0, to 0° He uMeeT cMbICa
4. Ilo onpedenenuro: al = a

m m

a” =an = an = Va™
Cesoiicmea:

1. am . an — am+n

2. a":a*=am™™"

3. (am)n = q™

4. (a-b)™"=a™-b"

s (7)) =5

T \b bn
6. Ilycmo r payuonanvhoe yucno 0 < a < b, moeoa

a” < b"npur>0 a">b" npur<0
7 JInst 1106020 payuoHaIbHbIX YUCENL I U S U3 HEPABEHCMEA T'>S clledyem

a">a’® npu a>1 a" <a‘mpul<a<l
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DopMyJibl COKPALIEHHOT0 YMHOXKEHH .

KEampat cy MMEI {a+b)2=a2+2ab+bj
Keanpat pasHocmH fa- B’ =a*- 2ab + 5
FasHOCTE KEANpP aTOE & B = {a+ B)f{a—Bb)
Ky6 cyMME fa+b) =a +3a'b+3a0°+ B
Kv6 pasHocTH fa-0° =a -3a’0+3ab"- ¥
Cymma Ky60E @+ =fat+bia’ - ab + 5%
PasgocTe KyGoE @ —F =fa—bfa +ab+i)
3 gk
Sm? . pm?

[Ipumep 1. YrpocTure BelpakeHue
Pemenue

HpI/IMeHI/IM CBOMCTBA CTEICHEH (YMHO)KGHI/IC CTENCHEH ¢ OJITMHAKOBBIM OCHOBAHUEM U JICJICHUE CTEIEeHEH
1 1

Im? 2 LIELUES

————=9m* ¥ = om’
C OJINHAKOBBIM OCHOBAHHEM ): L
Otser: 9m’ .

=1
Tpumep 2.Coxpatuts fpody: ¥~ Lix+ 2]

W —1
Pemenne. Tak o0nacTh onpeneneHus Apoou (¢ = 1ix+72) BCE umucia, kpoMe X # 1 u x # -2.Bmecte ¢
-1 =1 +x+ 1] 2+ x 41

tem X~ U +2 " -0k +2)  Coxparns apods, momyanm ¥ 2 .O67aCTE OMpECTEHHS
MOJTYYCHHOU IpoOu: X # -2, T.€. MUpPE, UeM 00JIacTh ONpeaesieHUs epBoHadaIbHOU 1poou. [ToaTtomy

=1 et
apo6u be—Ulxe+2 y s+ paBHBI IpH X £ 1 U X # -2.

02—9_[0—3](a+3]
a+3 (@43

[Tpumep 3.Cokpatuth 1poOb:

b 2 4] 2 4
+

Hpumep 4.YmpocTure: ¥~= 5S—X X=3 x—35 X—3
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3y -By _ Syly-2) _ 3y
2
Tlpumep 5.Yrpocturs: ¥ 4 (y—Zly+2) y+2
2 4 2-4x
Ipumep 6. Yopocturs: * ¥ %
2_5 _5
Xz X: 2_ Xl:}{ :I 2=X|:X+5:I
x"—25 {x —G){x+5)x

IIpumep 7. YIpOCTUTB:
}{3

3

b gy°

_T__z

[pumep 8.YmpocTuts: [ 2y} 3x

[24
1£2 — 3./0,09
[Ipumep 9. Boruncnuts: 23 .
[ 24 ||-t19 7
1£2 — 3009 =, 122 -3.03=<L-09=14-09=05
Pemenne. ¥ 23 23 3

ITpumep 10.YIpocTUTh BBIpaKEeHUE: (818 + 6424 - 72): (246).

8%18 E%za_l.f?z_ f18 f2a 1. [72 _
+ =4, 42 +3, /=2 — 2. 1L =
26 JE 26 a B 2 Wb

= aA+6- Y2 - 4516 -G =3V +6

Pemenue.
B4 —t
[Ipumep 11.Coxpatuts Apobs 5 — i , ECIIH Jr =8,
ga-¢ _ BBV _ 5,
Pemenue. & — 8t .

1

J7-242

Pemienue.B 3HamMeHaTenne uMeeM HPpPpaiuOHAIIBHOCTD 2-1 CTCIICHU, TIO3TOMY IIOMHOXUM U YHUCIUTCIIb, U

A=
[Tpumep 12.0cBOOOINTHCS OT UPPALMOHAILHOCTH B 3HAMEHATEINE Jpoou

3HaMCHATCJIb Z[pOGI/I Ha COIIPAKCHHOC BBIPAKCHUEC, TO €CTh CYMMY HUCEII “ﬁ u 2"’*'5 , TOTJ1a B
3HaMCHATCJIC 6y')leM HMCTDb PA3HOCTb KBAAPATOB, KOTOPAA U JIUKBUAUPYCT UPPALIUOHAIIBHOCTD.

IW7+2d2 Tz Teadz «f+2~f _F-2f
W7 -2BWNT ) TR -2 7-8

A=

BAPUAHT -1 BAPUAHT - II

1. Ynpocrure BbIpakeHue:
2m-1)
2m+1)

2. HajiguTe 3HaYeHNe BbIPAKEHHS:

4dm
10m -5

2m+1
2m—1

1. Ynpocrure BbIpakeHue:

(5l

2. HaiiguTe 3HaYeHNe BbIPAKEHUS:

x—3
x+3

x+3 [(x+3
+

x—3

2
x +3
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28.7° 26°.2"
14" 13°.8*

3. IlpeacraBbTe CTENEHDb € IPOOHBIM
NnoKa3sareJjieM B BH/le KOPHS

2

1
com*,d

| w

4. IlpuBecTH yKa3aHHOe BbIPa)KeHUE K BHIY

a%, rie a -panuoHa/JibHO€ YHUCJIO, b -

HATYpaJIbHOE YU CJI0
12

s

5. Yopocrurs:

324 -34a 5 J121-36

6. 3amenure apudMerHUecKHe
CTeNeHsIMU ¢ APOOHBIM MOKa3aTeIeM

Voa®, Ux, 3\/[9_2

KOPHU

7. IlpencraBbTe BbIpa:KeHHWe B BHIe Apodu,
3HaMeHaTe/Jb KOTOPOW He COJepKUT 3HaKa

KOpPHS
3
V745

10. BoImoJstHUTE OelicTBHE:

\/Z+3

8. CokpaTure 1podb

5y2 ;(1— 1 J
l—y2 1-y

9. BoinoyiHuTe AeiicTBHE (\/g - \/ﬂ) 2

5
12
3 4
27 .4
3. IIpeacraBbTe cTENEHb C APOOHBIM
nokKasareJjieM B BU/Ie KOPHS

3 5

4 4 3
X,y »Z
4. IlpuBecTH yKa3aHHOe BbIpa)KeHHE K BHIY

a’{/z, rie a- pamnuoHaJibHOe 4Hcjao, b -
HATYpaJIbHOE YHCJI0

8 b
Jio” V12

5. Ynpocrurs:

3
J= 35
25
6 3amenure apu(pmeTHYecKue
CTeNneHsAMM ¢ IPOOHBIM MOKa3aTejeM

7. IlpeacraBbTe BbIpa)keHHe B BHIE Ipodu,

KOPHH

3HaMeHaTeJlb KOTOPOH He COAepPKHUT 3HaKa
KOpPHS
a-2
a++2
1

0. BoinmoJinure aeiicteue:

8. Coxparure 1podn V1-7
V7 -1
_ 1+x

X
—+1
( ) 2x—1

x+1

9. BoinoJyinuTe AeiicTBHE V2. (\/E - \/Z)

BAPUAHT - II1

BAPUAHT -1V

1. BoInmoJsiHuTe neicTrBue:
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1. BoimosHuTe AeiicTBHE:

a -9 ’(6a+1 N 6a—1j
2 +1 La-3  a+3
2. HajiguTe 3HaYeHNe BbIPAKEHHS:

4

147" 13°-8
2077 26

3. IIpeacraBbpTe CTENEHb € APOOHBIM
No0Ka3aTeseM B BUJe KOPHS

31 1
4 3 -4
st,87,q *
4. IlpuBecTH ykKa3aHHOe BbIpasKeHHEe K BHIY
al b,

HATypaJbHOE YUCJI0

rie a -pamMoHajJbHOE 4ucjao, b —

m 10

27 3

5. Yopocrurs:

3\5,\/@-\5

6. 3amenure  apudmerunyeckue
CTeNneHsIMHU ¢ APOOHBIM MOKa3aTejieM

31 ¥t m”

7. IlpeacraBbTe BbIpaXKeHHWE B BHAE JAPOOH,
3HAMEHATeJb KOTOPOM He COJePKMT 3HaKa
KOpPHH

KOPHHU

3
J5-43

10. BeinoJsinuTe aeiicrBue:

8. CoxpaTuTre 1podb

ab+b’ b a+b

F—+
3 3a b

2

b” -5

b—+5

9. BrInoJiHUTE AelicTBHE

2 2
X +y
xz—ZSy2

Sx+y N Sx—y .
x—5y x+5y '
2. Haiinure 3HaYeHNe BbIPAsKEHUS:

5

12° 10
2.3" 25

7

3. IlpeacraBbTe CTENEHDb € IPOOHBIM
nokasareJjieM B BU/Ie KOPHS

4. IlpuBecTH YyKa3aHHOe BbIpPa’keHHE K BHIY
a’{/z , TrJe a- pauuoHaJbHOe 4YMciao, b —
HATYpaJIbHOE YHCJI0

32
B85
5. YopocTurs:

6

. 3amenure apudmernueckmne
CTeNneHsIMH ¢ APOOHBIM MOKa3aTeeM

7. IlpeacraBbTe BBIPa:KeHHEe B BHAe Apo0H,
3HAMEHATeJb KOTOPOH He COJepP:KUT 3HaKa
KOPHA

KOPHHU

1

J5-2

0. BoinmoJinure aeiicteue:

8. Cokparure 1podn
x—y 5y x —xy

X x° Sy

m++6

6-m’

9. BInoJIHUTE JelicTBUE

Jab -(Ja +/b)
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J5-(3V5+548)

BAPUAHT -V

1. Ynpocrure BbIpaxeHue:

a b ab
ety
b "—ab a —ab) b—a

2. Haiiiure 3HaYeHNe BbIPAsKEHMSI:
5 5
12 10
3 4 A6 o7
273 2°-5
3. IlpeacraBbTe cTENEHDb ¢ IPOOHBIM MOKA3aTe/IeM B
BH/I€ KOPHS

1 13

.27 -36 2
I“',u 30,t

4. TIpuBecTH yKa3aHHOe BhIpaxeHne K Buay aib,
rie a- panMoHaJbHOe 4YHCJI0, b — HaTypaiabHoe
YHCT0

2 83
NG

5. Yopocturs:

Y311 ;5 32764

6. 3amennTe apudpmMeTnyecKre KOPHH CTENECHSIMHU €
APOOHBIM MOKAa3aTeJaeM

7. TlpencraBbTe BbIpa)keHHe B BHIE ApPodH,
3HAMeHAaTeJIb KOTOPO# He CO/IeP:KUT 3HAKA KOPHS

4
V10 -2

BrpinosinuTe aeicreue:

10.

8. Cokparure 1podb

A -Heded
yo ox oy x

BAPUAHT - VI

1. YnpocTuTe BhIpaxkeHue:

2 2

x y |.x -y
27 2 -

(xy—y x —xy} 8xy

2. Haiinure 3HaYeHMe BbIPAsKEHUS:

2.7 26
14 13°.8

4

3. IlpeacraBbTe CTENEHDb € APOOHBIM
nokasareJjieM B BH/le KOPHS

31 1 1

8 g8 g 25
J .U, h
4. IlpuBecTH YyKa3aHHOe BbIPa:KeHHe K BHAY

ailb , TJle -a pamuoOHAJIbHOE YHCJI0, b —
HATYpaJbHOE YUCJI0

S ow
V27 e

5. YopocTurs:

3250 /7528
5 V75-48
2

6. 3amenuTe apudmMerHyeckue
CTeNeHsIMH ¢ APOOHBIM MOKa3aTeJeM

7. IlpeacraBbTe BbIpa)keHUe B BHAe ApodH,
3HAMEHATeJb KOTOPOil He COAEePKUT 3HaKa
KOPHA

KOpPHH

14
1452

10. Beimosanure aeiicteue

8. Cokparure apodn

2 2
a a | |m m
St |t Tt
m m a a
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2—x

x—4
9. BLINOJIHUTE AelicTBHE

(m —In)-mn

a—+Ja
Ja -1

9. BLINOJIHUTE JeliCTBUE

2Vx =3y)-@Vx +3y)

IIpakTnueckas padora Ne 5 «IIpaBuna geiicrBuii ¢ Jorapupmamu. Haxoxnenne 3HaYeHUH

norapm])Ma Mo Mpou3BOJIbHOMY OCHOBAHUIO. Hepexoz[ OT OAHOT'0 OCHOBaHMA K Jpyromy.

Bbrunciienune u cpaBHenue Jorapugmos. JlorapudpmupoBanue ¥ NOTEHUMPOBAHUE BbIPAKEH U

HEJIb: cnocobctBoBaTh (HOPMHPOBAHUIO YMEHHUS MPUMEHATH CBOMCTBA JOrapu(MOB HpU PELICHUU

3aJIaHUN

Onpedenenue: JlorapudMOM MOIOKHTEIBHOrO uncia b 1o ocHoamo 2 (3> 0,32 1) paspiBaercs
[I0Ka3aTelb CTENEHH C, B KOTOPYIO HAJI0 BO3BECTH YUCIIO a, YTOOBI MOJYUYUTh YHUCIIO b.

logb = ¢

ax0, =1

L=x

OcHOBHOE JOTapU(PMUIECKOE TOXKIECTBO:

ax=0,a¥l, b>0

alogab _ b

CaoiicTBa jorapu¢gmoB:

ax=0, a¥l

1) log,l =0

21 log,a =1

30 log,=y = log,x + log,y, w0,y =0
4) log,” = log,» - log,y, =0,y =0

W

57 log.=P = plog,s, wxl,peR
) log, x= élugde w=0,p=0

7) ®opmyna nepexoaa K HOBOMY OCHOBaHUIO:

log, b

, b=0,c=0,c#1
log, a

log,b =

Jecsituunbliii morapudm:
lga =logjpa
HatypasnbHslit ntorapudm:

Ina =log.a, e = 2,718...
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I BapuanT

1. Hajigure x:

Dlogsx=-2;  2)logsex==;

3) logzx =3;

4) logea 4 = x; 5) 10g3%=x; 6) log, 16 =x;
Tlog16=2;  8) logi==-3; 9) log,5==.
10)logax=-3;  11) logwx== 12)logax=3;
13) logexs S =x; 14) 10g23i2:x; 15) log; 27 = x;

16)1og:25=2;  17) logex-=-3; 18)log.4=1.

2. Beruucanre:
1) logs9 + 2 logs8 — 2 log43;

2) logeV60 -1logev10;
3) 21 + 10g25

4) logg3 + 3 logsd — % logs9;

5) log;V14 - logﬂ/i;

T log,, V169 ;

5 8 1
8)§logo,6 8 —3log,, 3>+Elog0‘6 36.
9)log,8";

10)log 3,6 -log,14+log, 1%.
4
11)log;4—4log;2 +log, 5 +log,1

12)%10&,,6 Y8 —3log, 3+%log0‘6 36.
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log, 1
23log24+ l gE
13) >

2 BapHMaHT
1. Hajigure x:
1) logsx = -2; 2) logesx =; 3) logsx = 3;
4)logis2=x; 5) logs 8—11 =x;6) logs 64 = x;
7)log,49 =2;8) log,—=-3; 9)log3=1.
10) logy x = -4; 11) logglx=%; 12) logsx = 3;
13) logy73 = x; 14) log26—14:x; 15) logs216 = x;
16) log, 64 = 2; 17) loge—=-3;  18)log,2=~.

2. Beruncaure:

1) loge9 + 2 loge2 — 1Igl;
2) 1gv/30 - 1gV3;

3) 4 10g48 -1

4)lg4 +21g5— Igl;

5) logsV10 - logsV2;

6) 31 + 10g34

7)log,s 3225 ;
8)2log,, 10—log,, 28 + %k)gm 349
9)log,9";
1
10) log, 0,8 —log, 1§+log2 225.
1
11)log150—log 3 +log; 5 —log ;1

I} 6
]2) 5210g53 + 0,3 0803
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13)2log,,10—log,, 28+%logo,2 Y49,

IIpakTuyeckasi padora Ne 6 «IIpeoOpa3oBanue U BoIYUC/IeHHE 3HAYEHH

JIOrapu(pMuYeCKUX BbIPAKEHHU D).
Leab: - npuMEHUTH YMEHUS MO MPEOOPA30BAHUIO JIOTAPHU(PMUUECKUX BBIPAKCHHIH.

[lopsJ10K BEITTOJHEHUS

1. BHuMaTenbHO NPOYUTATh TEMY U L€JIb IPAKTUYECKO pabOTHI.
2. WM3yuuth y4eOHBII MaTepHal o Teme.

3.  OTBeTUTH HA BOMPOCHI.

4. BpINONIHUTH 3a1aHUS.
5

IloaroToBUTH OTYET.

Teopernuyeckas 4acThb

AnreGpanueckoe BBIPDAXKEHUE - 3TO BBIPAKEHHE, COJEprKallee 4ucia, OyKBEeHHbIE NEPEMEHHBIE,
CKOOKM, a TaKKe 3HAaKM MaTeMaTUYeCKUX JEHCTBUI: CIOXKEHUS, BBIYMTAHUS, JIEJIECHUS, U3BJICUECHUS
KOPHS1, BO3BEJICHUS B CTETIEHb, JIOTapu(MUPOBAHMUS.

ToxkzaecTBOM Ha3bIBAalOT PaBEHCTBO, BEPHOE MPHU BCEX JONMYCTUMBIX 3HAUEHUAX BXOJSALIUX B HETO
NIEPEMEHHBIX. ECIM COOTBETCTBEHHBIE 3HAYEHUS [BYX BBIPAXKCHHMH, COJEpXKAIIMX OJHU U TE 1€
IIEPEMEHHBIE, COBNANAlOT IPU BCEX JONYCTUMBIX 3HAUYEHUAX IIEPEMEHHBIX, TO BBIPAKCHUS
Ha3bIBAIOT MOACOECHBEHHO PABHLIMU.
3aMeHy OJHOTO BBIPRXKEHHUS JPYTUM, TOXJIECTBEHHO PABHBIM €MY, HAa3bIBAIOT MONHCOECMBEHHbIM
npeobpazosanuem GblpaNCceHUsl.

Jlocapugm uucna b no ocnosanuio a (log, b) onpedensemcs kax nokazamenb cmenewu, 6
KOMOpYI0 HAOO 8036eCmMU YUCIO d, Ymobbl noayuums uucio b (Jlocapugpm cywecmeyem monvko y
HOLONCUMENLHBIX YUCET).

log,b = x o3nauaet uto a* = b
Jlorapugm B repeBojie ¢ rpeyeckoro OyKkBajabHO O3HAYaeT "4MciIo, U3MEHSIoIee OTHOIIeHHEe" .
CriennanbHble 0003HAYCHUS:
1.HatypanbHblii norapupm Ina- norapu®M 1o OCHOBAHUIO £, T1e €- yuciao Diepa.
2. JlecATUYHBIHA Jorapudm lga. norapudm no ocHoBauuto 10.
CgoiicTBa 0rapuQmos:

log ¢
1° @ “®+” = b_ ocrosHoe Jorapu(pMHUECKOE TOMKAECTBO.
rolog,a=1,a>0a+#1

jelog, 1=0.a>0.a#1
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ge log, (be) =log, b+ log, ¢ norapudm npoussenermus.
Jlorapugm npousBeeHNs PaBEH CyMMe JIorapu(MOB COMHOKUTEIIEH.

Jog, = =log, b—log, c
5 c - norapudm 4acTHOTO.

Jlorapugm yactHOTro (ApOoOH) paBeH Pa3HOCTH JOTAPHUPMOB COMHOKHUTEIICH.
p L 5
6o log, 0" =p-log, b sorapu(M CTEIEHH.
Jlorapudm creneHy paBeH NPOU3BEICHUIO OKA3aTelIs CTEIICHN Ha JIOTapu(M ee OCHOBaHUSL.

7o log . b= 7 log, b

log, b = .
% log, a
log,. b

1“3_‘;” bh— O,

9 log.a_ [epexo K HOBOMY OCHOBAHHIO.

[Tpu BBIOTHEHUU MPAKTUYECKOM pabOThI PACCMOTPUTE CIEAYIOIINE TPUMEPHI:

[Tpumep 1:

Haiinute 3nHaueHue BelpaxkeHus loge 4 + loge 9

[TockonbKy OCHOBaHHS y J0Tapu(MOB OJUHAKOBBIC, UCIIOIB3YyeM (POPMYIY CYMMBI:
loge 4 + 1ogs 9 =loge (4 - 9) =1oges 36 = 2.

[Tpumep 2:

Haiinure 3Hauenue Boipaxkenus log, 48 — log, 3

OcHoOBaHMS OJAMHAKOBBIE, UCIOJIb3yeM (HOPMYIly Pa3HOCTH:

log, 48 —log, 3 =1og, (48 : 3) =log, 16 = 4.

ITpumep 3:

Haiinure 3Hauenue Boipaxkenus logz 135 —logs 5

CHOBa OCHOBaHMS OJJUHAKOBBIE, IOATOMY UMEEM:

logz 135 —logs 5 =logsz (135 :5) =logs 27 = 3.

[Tpumep 4:

Bperunciaurs:

(3log72 —log724): (log73 —log79).

Pemenue: Mcnonars3ys cBoiicTBa J0rapuMoB, MOTYIUM

(3log;2 — log724 : (log73 + log79)=(log72’ — 10g;24) : log727 = log;3 ": logs3” = —log;3 : 3logs3 =-(1/3).

3ajaHue:
Bapuanr 1.

Haiinnre 3HaueHne BeIpaKeHUS

log- 2

b
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2) glcg;—‘ log.18
’ 12) 2+log. 2.
3) log s 2 ; lng::_‘+1|:ug 0.2
13) 98 ;
log.. 45
1) 1:::&8; 14) 3 :
i log
5 (log,16)(log 36,1, 158 ’
FT0— e
6)1:3%;.(] log 5’ 6) 641_J;
7 log.0.2+1og, . 4 17) log, log. 25,
= 2 2
8) log,,10-log, , 2. i
18) 377
log. 25 19) log; 81+ log,10,
9) log.5 :
10y 10410g; 83 log i3
’ 20) log.13
Bapuant 2.
Haiinnure 3Ha4ueHne BoIpaKeHUs
1) 9.1[]15_5'_:-3; 11) 10g_-,5|5.
2) AloE26 log. 98
’ 12) 2+1og. 2.
3) 1080258, 1633 | 10g.0.2
13) log; ;
4) 1ogﬂ\5’ 14) 1og%ﬁ5’
5) [_10g34_][_10g381_]; ) 6'\13:r _’
6) log,,252—-log, 1,75 : 16) 54'&.3-,'4’1_5;
7 log, ,10—log,,12 17) log;log,729
8) log,; 6,75+ 1og. 4. 65
]8) gla_z_-_:;
log.512 19) log.6.4+1o0g,10
9) log,8 :
’ 20) 1oz

IIpakTuyeckast padora Ne 7 PanmonajibHbIe, HppalMOHATbHbIC YPABHEHUSI.

Lenb: Hayuntbcs peluatb nppaumoHarbHble ypaBHEHWUSI U HEPABEHCTBA, UCMOMNb3Yysi OCHOBHbIE
onpeneneHnst 1 anropuTM Ans peLleHUst uppaunoHarbHblX YpaBHEHUIA U HEPABEHCTB.
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TeopeTnyeckasi 4HacTb
YpaBHEHUE, coaepKallyro NePEMEHHYI0 MO 3HAKOM KOPHSI, HAa3blBAaE€TCA MppaLMOHaribHbIM.

ANroput™ peLleHns pPaLNOHanbHOIO YpaBHEHWS:
1. 3anucatb ypaBHeHME

BosBecTn 0b6e yacTu nppaumoHanbHOro ypaBHEHMUS B HYXKHYHO CTeMneHb
PewwunTb nonyyYeHHoe ypaBHeHWe

HPOBepVITb nony4yeHHble KOPHU ypaBHEHNUA, NOACTAaBMB UX B UICXOOQHOE ypaBHEHUE

o M @D

3anucaTtb oTBeT

MpumepskI pelueHUs 3agaHNN:

PewuTb uppaumoHanbHoe ypaBHeHuUe:
1. V2x+1=3

2. BosBeaem 00e 4acTu ypaBHEHMWI B HYXHYIO CTENeHb, YTOObI M36aBUTLCA OT KBaApaTHOro KOpHA. JTa
CcTeneHb paBHa 2.

(V2x +1)% =37
2x+1=9
3. TNonyymnu nnuHenHoe ypaBHEHME, peLlaem ero n HaxoauM KOPHM:
2x=9~1
2x =8
x =4
4. TlpoBepuM NOMYYEHHbIA KOPEHb , NOACTABMB Er0 B UCXOOHOE YpaBHEHME.
MpoBepka:
0x =4
I
(v2-4+1=3
lx =4
I
0v9 =3
0x =4
]
13 =3
Mony4mnocb BEpHOE paBEHCTBO, 3HAYUT NMOMYYEHHbIA KOPEHb SIBNSETCA KOPHEM UCXOAHOMO YpaBHEHMS

5. 3anucatb oTBeT.

Oteet: X =4
3 3apaHuna

BapuaHT 2
PelunTe nppaunoHanbHble YpaBHEHUS:

1. Vx+1=6
2- uxz- 3=1

3 NAx+5 =x
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Ax-9=V1-x
x=14- 2x+3x*

x* +3x+5 =3
W3- 2x- V1- x =1
JXx+5++/20- x =7
9. VX =x-6

10, VX+3-J7- x =/2x- 8
PewwnTte nppaumoHanbHble ypaBHEHWS:
1. X - 3 =4

_ V¥t =7 =3

_ VJEx- 6 =x

NXx- 5 =43-x
2x- 1=+x>+5x+1

_ 4x° - 9x+2 =2
V24 x-V1-x =1
_@+m=8
Jx =x- 2

10. VX+7 +Jx+2 =J3x+19

N

o

© N o

a A WO DN

© 00 N o

JononHutenbHoe 3agaHue:
Hawntn obnacTtb onpeaeneHns BblpaXeHuii:

3

1- Xh'g

2 Vx? - 8x+12
3 Vx’-10x+9

IIpakTuyeckast padora Ne§ Iloka3aTeqbHbIe ypaBHEHHS U CHCTEMBbI yPaBHEHH .
Llenb: 3aKkpenuTb HaBblKU U YMEHUSA peLleHns nppaunoHanbHbIX YpaBHEHUN

TeopeTnyeckas 4acTb
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ksappat cymme:: (@ + b)? = a? + 2ab + ¥ Ceoticmea KopHs n-oli cmeneH

+ Ksagpat pasHocTu: (@ — 6)2 = a? — 2ab+ b* (Ona n€N, keN, n>1, k>1)
+ PasHocTs k8aaparos: (a + b)(a — b) = a® — b 1° ®ab=%aib. 20e a=0. b=0
o Kyd cymmsl: (a + b}s ? a® + 3a®b + 3ab’ +b3. " .'E ) LE s iscatl Tl

» Ky© pastoctit: (@ — b)° = a® — 8a®b+ 3ab? —| Vb b

» Cymma ky6os: a® + b* = (a + b)(a® — ab + b?) 3 Wal)=¥a", 20e a-0

« PasHocTb kyGos: a® — b® = (a—b) (az +ab+ b 4 a ="Na, 20e a-0

o npf kp nf k
5 vat =Na , ede a-=0

6 o lla, n-—uemno
va" =
la, n-reuemro

7 A-a=-"a, n-Heuemmno

& a*=%a*, ede a=0

ANropuTM pelleHus ypaBHEHUM

1. Onpenenutsb Pemium ypaBHeHusi: a)
[10Ka3areib x4+ 2 _ X
KOPHSI. )

1. [Tokazarenb KOpHS

2. Bo3Benem paBeH n = 2

YpaBHEHHE B

cTeneHs 00e
2. Bo3Benem 00e uactu

4acTu :
ypaBHeHs, YpaBHEHHUS B KBaJpart:
paBHYyIO =
MOKa3aTenro X

KOPHSIL. x2 —x - 2=0, D = b2-4ac =
3. Iiow (-D2-41(-2)=9,D>0,2
BO3BEICHUN FopH

o0enx gacreit

ypaBHEHHUS B _ —hEyE -dac

YETHYIO CTENEHb & o e
BO3MOXHO
MOSIBJICHUE -1, x2=2.
MOCTOPOHHUX
KOpHEIf. 3.x1=-1x2=2.
ITosTomy
BBITIOJTHSIEM VD +2_ V22
IPOBEPKY, IYTEM | 5
MOJICTAHOBKH B
MEePBOHAYANBHBIA| 7 I
BH/JI YPaBHEHUS VP =-1-mesepro " =2
— BEpHO
Otser: x2=2.
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Bapuanr 1.

1. Pemmts ypaBHEHU:

1) 3x _3x+3 =_78 2) 2,4x+5.2x+220 3) 3x2+4,5.\/§:21_7 4) logo’l(x2 +4x_2())=0
5) lgx* +1gdx=2+Igx’ 6) log,(x—2)+log,(x+2)=log,(2x—1)

2. Pemmmth HepaBeHCTBA:

1) 2\/5-2”2% 2) 2" 427 <20  3) 37 —4.3'+3<0 4) log,(5x—9) <log,Bx+1)

5) log, (6—x) =log, x° 6) log (B3x+1)<2

2 2

3. Pemuth rpauuecKuM criocooom:

1Y 1
J— :x__
2 2

Bapmuanr 2.

1. Pemiuth ypaBHEHUS:
2x-8
1 _ 2x—1 2x-3 __ X X —
1) (g) =216 2) 5 =5 =48 3)3:9"-10-3" +3=0

4) log, (x> =10x+10) =0 5) log, x* —log, x=2=0 6) log,s(4x+1)—log,;(7x—-3)=1

3

2. Pemnth HepaBeHCTBA:
3 1 2x-1 8
) \/125-x/§£5-(§j 2) 37 327 <3 3) 5% -4.5"-5<0

4) log,,(5x—1)<log,cx 5)log,(12x+2)>log,(10x+16) 6) 1og\5()c2 +22) <log ; (13x)

3. Pemnts Tpadudeckum criocobom:

2° :9—lx
3

Bpewms BrinmoaHeHus:
IToBTOpEHME TEOpETHUECKOTO MaTepraia — 12 MUHYT, pelieHue mo oopasiry — 18 MUHYT, CaMOCTOATENBHOE
BBITIOJTHEHUE 3a1aHnii — 60 MUHYT.

KpuTtepun oueHky BbINOJIHEHUS] NPAKTHYECKUX PadoT

«5»-Pabora 1omKHa ObITh BBINIOJIHEHA IPABUJILHO U B MOJIHOM 00béMeE , 90-100% BBINOTHEHMS.
«4»-PaboTa BEITIOTHEHA TTPABIWIIBHO, HO UMEIOTCS HEIOUETHI, MPOIICHT BHITOHEHUS 75-89%.
«3»- PaboTa BbINOIHEHA TPaBUIBHO, HO UMEIOTCS OMINOKH, IPOUEHT BhinonHeHus 50-74%.
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x2+1-1

X2 +16 — 4

IpakTnyeckas padora Ne9 «Haxoxaenne npou3BoAHbIX QyHKIUID

Uenb pabotbi: HaYYUTbCA BbIYUCAATL NPOU3BOAHbLIE MO ONPeAe/IEHMIO U C MOMOLLLbIO GOpMYI.

TEPETUYECKAA CMPABKA.

OnpegeneHue. lMpouszsodHoli pyHKYuU y = f(x) no apaymeHmy x Hasblieaemcs npeoesn
OMHOWeHUA npupaweHus gyHkyuu Ay K npupaweHuro apeymeHma Ax, koeda Ax—>0.

s ombicKkaHua npou3so0Hol ¢hyHKyuUU y = f(x) no apaymeHmy x Hy#HO Halimu:
1. HapaweHHoe 3Ha4YeHue pyHKyuu, m. e. y + Ay;
2. npupauwieHue pyHKyuu, m. e. Ay;
3. omHoweHue npupaweHus pyHKYUU K NpUpauweHuto apaymeHma, m. Ay’,
e. —
4 /gpeden amoao omHoweHua npu Ax—>0, m.  lim Ay

Ax—0 Ax

HenocpeactseHHoe anddepeHLUMpoBaHUe.

HaxoxaeHne npon3BoaHOM HasbiBaeTca dughghepeHyuposaHuem

yHKyuu. Mpumep 1. HaiiTn Npom3BOAHYIO GYHKLMM Y = X° + X.

PeweHue. 1-h war: y + Ay = (x + Ax)z + (x + Ax).

2-" war: Ay=(y+Ay)—y=(x+Ax)2+(x+Ax)—(x2+x)=x2+2xAx+(Ax)2+x+Ax—x2
—X=2xAx + (Ax)2+Ax

Ay _ 2XAX + (Ax)2 + Ax

3-1 war; Ax Ax =2x+Ax+ 1.

A
y =lim ™ =lim (2x+ Ax+1) = 2x + 1.
4-7 war: —

Ax—0

Ax—0 AX

MpousBogHas dyHKUUM y = f (x) ABnsieTca TakKe GYHKLUMEN apryMeHTa X.

OnpepeneHune. 3HayeHue npou3sooHol pyHKUUU y = f(x) npu OGHHOM X Ha3bI8AEMCA YACMHbIM
3HaYeHUeM npou3eo0Ho.
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Mpumep 2. HaitTh YacTHOe 3HaYeHMe NPOM3BOAHON GYHKLMM f (X) = X% + X npu X = 3.
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PeweHue. NMoactasums B y=53x>-5x+9)"

HaNAEHHYIO yiKe 3agaHue 3 y= 2V1+2x° —%°

NPOM3BOAHYIO AAHHOMN

bYHKUMU (Ccm. npumep Yy =42-x)(3-2x)

1) x = 3, nonyunm: f' (3) 1 1 y= =1
= 3 2
-73+1=7. y=3x"+2x>+2 >
6 s 42 y=
BapmaHrT 1 y=Tx" +6x°+5x5 +3x% +2x+5 2x* +1

y=x"Yx
y=xx

3apaHue 1
63xx
y =
4
Haigute nponssoaHyio,
ncnonb3ya obuwmii metoa,
f(x):x 3agaHue 4.
f(x)=2x-1
A2
f(x)=2x _x+5
f(x)==3x"+3 Y=
1 _
f()=—=x*+2 _3x—7
2 2x+9
f(x)=2x"-2x (x—3)?
© 2x+1
3 x° +3x7
3apaHue 2. y 31
HaiiauTe npomssBoaHble = 3x*—2x—4
cneayowmx GyHKLUMIA. 2x-1
_ 2x+1
x(x+1)
y=1
y=x
=2
Y o 3apaHune 6
y= X2 3apaHue 5
y=3x"+3 Mpon3BoaHan CNOXKHOM
bYHKLMN.,

y:4x4+§x3+%x2+4

y=02x-3)(3x* -2)
B 5x*
I (x+1)
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y=e"
_—

_ eX _e—X
Y 2

e t+e”
Y 2
y — 16\/x3+6x+14
y= e(3x+5)2
y — a3x
y — axex
y=Ig(2x)
y=1In3x
y=log,(4x-2)
y =In(x")
y =(Inx)’

100

y=7cosx—5sinx—-9

y=>5co0s2x
y =sin xcos x
3apaHue 7 '
_sinx
MpownssogHble COS X
TPUrOHOMETPUYECKMX y =2tgx —cigx
GyHKUWA. y=2x-sin3x
y =sin x(1 +cos x)
_3—cosx
3+cosx
3—2tgx
y e
tgx



BapuaHT 2

3apaHune 1 3apaHne 5

MpounsBogHan cNoXKHOM
. dYHKUMN.
Hanaute nponsBogHylto,

ncnonb3ysa obwmii meTtoa.

y= 4(3x* —5x+9)°
f)=x y=31+2x° —x°
f(x)=3x-1 y=JB-02-

f(x)=3x’

y — 3 x3 _1
f(x):—2x3 +3 3
1 =
fl)=—=x"+3 U e
2 3apaHue 3
f(x)=3x"-2x
2 1
3apaHue 2. y=3x3+4x%2+5
3 3 3 1
y=Tx7 +6x%+5x% +3x> +x+8
y=xx
Hanaute nponssoaHble y= %%
cnepytowmx GyHKUMA. 12%%
y=—70—
8 3apaHue 6
y=2
y=x
y=3x 3apaHue 4.
y=x
_ 4
y=4x"+4 . cid
y=lx4+%x3+2x2+2 x=2
2 3 3x-6
y=03x"-2)(2x* -3) y_2x+8
3x° (x-2)°
y= y=
(x+2) 2x+2
B x +2x°
d 4x—1
B 2x* =3x—4
4 2x-3
_ 3x+1
x(x+2)
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—X

y=e

y=

X

e —e
YT

e t+e”
YT
y — 16\/x3+6x+14
y= e(3x+5)2
y — a3x
y — axex
y=Ig(2x)
y=In3x
y=log,(4x-2)
y =In(x")
y =(Inx)’
3apgaHne 7

MNponssogHble
TPUTOHOMETPUYECKNX

$YyHKUMN.

y=3cosx—2sinx—5
vy =4cos2x

y =sin xcos x

sin x

cos x
vy =21gx —ctgx
y =2x—sin3x
y =sin x(1 + cos x)
5—cosx

y:
S5+ cosx

_ 3—21gx
1gx
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IpakTuyeckas padora Ne 22 «HaxoxaeHne 0CHOBHbIX 3/1IEMEHTOB Te/ BPALLEHMUA: LMANHAP, KOHYC»

Bapuanr 1

1) Ilnomamp CedeHMs, He MPOXOAAIIEro depe3 IeHTp mapa, paBHa 167 M. Haiinure mmormams
MOBEPXHOCTH 1lIapa, ecIii PACCTOSHUE OT IIEHTpa Iapa JO CEKYIIeH IUIOCKOCTH paBHO 5 M.

2) TloBepxHOCTH wapa paBHa 807 cM”. OIpPEneTHTb JUAMETp Mapa.

3) Huamerp mapa paBer 2 cM. Ero 00beM 1 TOBEpXHOCTH PaBHEI:

4
a) 57[ e’ ndmem’;  6)4nicM UT M.

Bapuant 2

1) Paguyc cdepsl paBen 13 M, a paccrossHWE OT €€ LEHTpa A0 CEeKylleW IIOCKOcTH paBHO 5 M. Haiimute
JUIMHY OKPYKHOCTH CedeHHs C(epsl.
2) TloBepxHOCTH mapa paBHa 3247 cm’. Haiitu ero pamuyc
3) Huamerp mapa paBeH 2 cM. Ero o0beM 1 TOBEpXHOCTH PaBHEL:

a) %n M’ n4mem’; 6)2mem’ u T eM’.

Bpewmst BEIIoJIHEHHUS:
[ToBTOpEeHME TEOpeTHUECKOTO MaTeprana — 12 MUHYT, pelerne mo o0pasiy — 18 MUHYT, caMOCTOSTEIbHOE
BBITIOJIHEHUE 3a1aHuil — 60 MUHYT.

Kpurtepun oueHKH BbINOJTHEHUS] IPAKTHYECKUX PadoT

«5»-Pabora nomkHa OBITH BHIIMOJIHEHA PABUIBHO U B MOJIHOM 00BEMe , 90-100% BBINIOIHECHUS.
«4»-PaboTa BEIMOTHEHA IPABUIIBHO, HO UMEIOTCSI HEIOUETHI, MPOIICHT BHITIONHEHUS 75-89%.
«3»- PaboTa BBITIONTHEHA MTPABIIIEHO, HO UMEIOTCS OMIHOKH, TIPOIICHT BhImoHeHUs 50-74%.

IpakTuyeckas padora Ne23 «BblumcieHne 06beMOB reOMETPUYECKUX TEN.
Bapmuanr 1

13apanue: B npaBunbHO# TpeyronbHOU MpU3Me CTOpOHA OCHOBaHUA paBHa 18 cm. Hailtu mnomans noaHoi
MOBEPXHOCTH MPU3MBI, €CJI BBICOTA IPU3MBI paBHa 12 cM.

2 3aganue: Haiitn o0bpeM KOHYycCa, €CITH €ro BhICOTa paHa 8 cM, a oOpasytormias paBHa 10 cm.

2 2 o
3 3apanme: [Lnomans oceBoro ceueHus NuinHApa paBHalOcm” , a TUIOMIAAb ero OCHOBaHUS Scv” .  Haiitu mmomans
TIOJTHOM MTOBEPXHOCTH IHITUHIIPA.

4 3amanme: OnpeneuTh 00bEM MPSIMOYTOJILHOTO MapajUIe/eHIIea 10 3-M ero U3MEPeHHSIM: a = &, B=1,3,c=6
Bapuant 2

13apanue: B npaBuibHO HIECTUYTONBHON MTPU3ME CTOPOHA OCHOBaHUsA paBHa 10 cm. Haiitu momaas noaHo
MOBEPXHOCTH MPU3MBI, €CJI BEICOTA IPU3MBI paBHa 15 cM.

2 3aganme: Haiitn 00beM muiMHpa, painyc KOTOPOTo paBeH 6 CM, THMaroHalb OCEBOTO CEYEHUs! C BBICOTOMN
cocrasiser yroiu 30 .

3 3apanue: [lycte [, A, r, SCOOTBeTCTBEHHO 00pa3ymolias, BEICOTA, PaANyC OCHOBAHUS, TUIOMIAb OOKOBOMH

2
noBepxHocTH Kowyca. Haittu: [ , eciu h=4cm, S=48mem’, SOCH =9mm

4 3ananue: OnpenenuTh 00bEM MPSIMOYTOIHHOTO MapaJIIEICIHIIICIa TT0 3-M er0 U3MepeHusIM: a = 18, B=0,1,c=2

Bpewmsi BoInonHeHUS:
[ToBTOpeHue TeopeTHuecKoro Marepuana — 12 MUHYT, pelieHue no oopasuy — 18 MUHYT, CAMOCTOSITENbHOE
BBITNIOJHEHNE 3aJaHuH — 60 MUHYT.




Kputepun oueHKH BbINOJHEHUS MPAKTHYECKUX padoT

«5»-Pabora nomkHa OBITH BBITIOHEHA IPABUIIBHO U B MOJHOM 00b&MeE , 90-100% BhITOTHEHUS.
«4»-PaboTa BBIMTOJIHEHA MPABUWIIEHO, HO UMEIOTCS HEIOUETHI, MPOIICHT BBITOMHEHUS 75-89%.
«3»- PaboTa BBIMMOTHEHA TIPAaBWIILHO, HO UMEIOTCS OIIMOKHY, IPOTICHT BhITIOIHEHUS 50-74%.

IIpakTuueckas padora Ne24 « BpluncieHue miomajaeil NoBepxXHOCTel reoMeTpUuIeCKHuX
TeJL.»

Bapuanr 1

13apanme: B npaBmiibHOM TpeyronbHOM pu3Me CTOpoHa OCHOBaHUA paBHa 18 cMm. Halitu miomiane nomHoH
MTOBEPXHOCTH MPHU3MBI, €CJIH BBICOTA MPU3MBI paBHA 12 cM.

2 3aganue: Haiitn o0beM KOHYCa, €CITH €ro BBICOTa paHa 8 cM, a oOpasytorias pagHa 10 cm.

3 3aganme: [L10map 0CEBOro ceueHust THHAPa paBHal Ocam’ , a ILIOMIAgb €ro OCHOBaHMs Scv’ .  HaiiTu miomans
MOJTHON MTOBEPXHOCTH IUJIUHIPA.

5 3apanme: OmnpenenuTs 00beM MPSIMOYTOIFHOTO MTapajuIeTIeNHIIe a 10 3-M €0 U3MEPEeHHIM: a = §, B=1,3,c=6
Bapuanr 2

13apanme: B npaBmiIbHOM 1IECTUYTOJIBHOM MpU3Me cTOpOoHA OCHOBaHUs paBHa 10 cM. Haiitu rutomaas monHoi
MTOBEPXHOCTH NMPHU3MBI, €CJIH BBICOTA MPU3MBI paBHA 15 cM.

2 3aganue: Haiitn o0bpeM uIMHApA, pagryc KOTOPOTO paBeH 6 CM, TUaroHaib OCEBOTO CEYCHHS C BBICOTOM
coctaisieT yroia 30 .

3 3apanue: Ilycts [, A, r, ScooTBeTCTBEHHO 00pa3yoILas, BEICOTA, PaANyC OCHOBAHUS, IUIOMIAAb OOKOBOI

2
noBepxHoCTH Komyca. Haitu: [, ecim h=4cm, S=48mem’, SOCH =9mm

4 3aganue: Onpenenants 00BEM MPSIMOYTOIBHOTO MapallIeNieueia 1o 3-M ero n3MepeHusIM: a = 18, B=0,1,c=2

Bpewms BeIoIHEHHUS:
[ToBTOpEeHME TEOpeTHUECKOTO MaTeprana — 12 MUHYT, pelerne mo o0pasiy — 18 MUHYT, caMOCTOSTEIIbHOE
BBITIOJIHEHUE 3a1aHuil — 60 MUHYT.

Kpurtepun oueHkH BbINOJTHEHUS] MPAKTHYECKUX PadoT

«5»-PaboTa nomkHa OBITH BBITIOJIHEHA IPABUIIBLHO U B MOJIHOM 00BEME , 90-100% BBIMOTHEHUS.
«4»-PaboTa BeITIOTHEHA TIPABIIIBHO, HO UMEIOTCSI HEJIOUETHI, MPOIICHT BHITIONIHEHUS 75-89%.
«3»- PaboTa BBITIONTHEHA MTPABIIILHO, HO UMEIOTCS OIIMOKH, TIPOIICHT BhIoHEeHUs 50-74%.

Ipakruyeckas padora Ne15-16 «IIpuMeHeHHe NPOU3BOAHOM K UCCJIeOBAHNIO QYHKIUN U
NOCTPOEHUIO IPapuKoOB»

Bapmuanr 1

HccnenoBaTh PyHKIMIO C TOMOILBIO TPOU3BOIHON U IIOCTPOUTH €€ Ipaduk:
Dy=x"-3x"+4

2)y=—x"-8x"-16

I y=—x"+3x+2

Bapmuanr 2

3



HccnenoBaTh (PyHKIHIO C TOMOIIBIO TPOU3BOIHON U IIOCTPOUTH €€ IpaduK:
1)y=—x"+4x" —4x

1 1
2)y=—x"——x°
)y 4 24

IHy=x*-2x"+2

Bpewms BelmonneHus:
[ToBTOpEHME TEOPETUIECKOTO MaTepraia — 12 MUHYT, pelieHre mo oopasiyy — 18 MUHYT, caMOCTOSATEIbHOE
BBINOJIHEHHE 3a/1aHuil — 60 MUHYT.

Kpurepun ouieHKH BHINOJHEHUS NMPAKTHYECKUX padoT

«5»-Pabota nomkHa OBITH BEITIOJHEHA MPABUIIBHO U B MTOTHOM 00BEME , 90-100% BBIMOTHEHHUS.
«4»-PaboTa BBITIOJIHEHA MPABWJIBHO, HO UMEIOTCSI HEJIOUETHI, MPOICHT BBIMOIHEHUS 75-89%.
«3»- Pabora BbIMOTHEHA TPABUIBHO, HO UMEIOTCS OIINOKH, MPOLEHT BhinonHeHust 50-74%.

IIpakTuueckas padora Ne 17 « HaxoxaeHue nepBoodpa3Hoii U HeolpeaeIeHHOI0
HHTErpajia»

Bapmanr 1

Brluucnuth uHTETpA:
1 V4

1) j—cos 2x+— |dx;
2 4

2) J'62x+4dx :

. Y, .
3) .f3sm(2x —;jdx ;

4) j[—§+esx —cos 10xjdx;
X

KOHmpOJZbele 680npocsvl

a) CKOJIBKO MEPBOOOPa3HBIX MOXKET ObITh y 0HOHM pyHKIMK? Kak Ha3pIBaeTcst 3T0 CBOHCTBO?

0) BEIYUCIIUTD: I (xz +3e* —6x+ icos x)dx .

Bapuanr 2

Bpluncnuts UHTErpa:
D 1 sin(4x - Zjdx -
3 6)
2) [(5x+8)dx;
3) j6oos lx +£jdx ;
3 3

2 6x-l
4) I(——+e —sm3xjdx.

X

4



Koumponsnsie onpocsi

a) CKOJIBKO ITepBOOOPA3HBIX MOXKET OBITh ¥ 01HOH PyHKIMN? Kak Ha3pIBaeTCS 3TO CBOMCTBO?
5 PR O
0) BEIYHCIINTD: I 4x +7—-6x" + gsmx dx .

Bpems BEIIOIHECHUS

[loBTOpEeHME TeOpeTHUECKOTo MaTeprana — 12 MUHYT, pererne mo o0pasiyy — 18 MUHYT, caMOCTOSTEIEHOE
BEITIOJTHEHHE 3aJaHuii — 60 MUHYT.

Kpurtepun oueHkH BbIIOJHEHHS] IPAKTUHYECKHUX padoT

«5»-Pabora nomkHa OBITH BBITIOHEHA MIPABUIIBHO U B OHOM 00BEMeE , 90-100% BBITOTHEHUSI.
«4»-Pabora BbITIOIIHEHA TPABWIBHO, HO UMEIOTCS] HEZJOUETHI, MPOIECHT BBIONHEHHS 75-89%.
«3»- PaboTa BBIMMOTHEHA TIPABHIILHO, HO UMEIOTCS OIIHOKH, TIPOTICHT BEITIONIHEHUS 50-74%.

IpakTuueckas padora Ne 18 «IIpumenenue popmyJnl HeroTona-Jleiionuna ajis
HAXO0K/IEeHHsI ONPeAeJIEHHOT0 MHTErpajia v IIoAaau KPUBOJNHEHHON Tpaneunm»

Bapmuanr 1.
1. 3anuwuTe C NOMOLLLIO MHTErpana naowaab GuUrypbl, M306paXKeHHOM Ha PUCYHKeE:
y=3x
-
0 i X
2. Bpuucnuth ompeieneHHble MHTErpalibl, MONb3ysAch hopMynoit HetoTona-JleiiOnuma: 1.
w
JZ cos x dx
5
2. [ dx

3 dx
|

4. [(4+x0)dx

Bapmuanr 2.
1 .3anummTe ¢ MOMOIIBIO UHTErpaIa IIOMAnU (GUrypsl, H300pPaKEHHON HA PUCYHKE:

1 Y= COos X

nrz




2. BBIYMCANTD OIpeNesIeHHbIE WHTETPajibl, MONb3ysACh popmynoit HeroTona-Jlelonuma:

1. [2sinx dx

2
2. [ xdx
3 1 dx
4 0 x+1
JJ (5 — 0dx

Bpewms BEIMONHEHUS:
[ToBTOpEHME TEeOpeTHYECKOro MaTepuana — 12 MUHYT, pelienue no oopasuy — 18 MuHyT,
CaMOCTOSITETTFHOE BHIMTOIHEHHUE 3a1aHnii — 60 MUHYT.

KpuTtepun oueHKH BbINOJHEHHS] IPAKTUYECKHX PadoT
«5»-Pabota nomkHa ObITH BHITIOJIHEHA MPABUIIBHO U B TOJIHOM 00b&Me , 90-100%

BBITOJIHCHHUS.

«4»-Pabora BeIOIIHEHA MMpaBUJIBHO, HO UMCIOTCA HEAOYCThHI, IMPOUCHT BBLIIIOJHCHUA 75-
89%.

«3»- PaboTa BBITIOTHEHA MPaBUIIBHO, HO UMEIOTCS OITUOKHY, TTPOIIEHT BEIMOTHEeHHS 50-
74%.



IMpakTnyeckoe nudpepeHUMPOBAHHOE 3aIaHUE

IIpakTuyeckoe 1uddepeHIPOBAHHOE 3a]aHHe

Bapuanr 1.

Pemnts ypaBHEHus:

1. 9'%3*=8]
2. 2%4257=20)
3. 37.10%3*4+3=0
4, 3243143239
5. 27 =4

Bapuanr 2.

1. Peinth ypaBHEHUS:

1. 53x‘1=0,2

2. 471x0¥=g
1 2x-8

3. (—j =216
6

4. 3%2.3%=04

Kpurepun ouneHuBanusi
«OTIMYHO» - 85%-100% npaBUIIbHBIX OTBETOB,
«xopoion- 65%-85% npaBUIBLHBIX OTBETOB,

6, 3" -3 =_78

7. 2-4°+5.2°+2=0

3x2+4,5_\/_:i
27

8.
5. 9%-3%6=0
6. 3-9°-10-3*+3=0
7. 5¥1_5u3_yg
| Vil
8. 3 *(gj =243

«ynoBieTBOpUTENbHON- 50%-65% npaBUIBHBIX OTBETOB,
«HEYJIOBJIETBOPUTEIBHO»- MeHee 50% MpaBUIIBHBIX OTBETOB

IIpakTnyeckoe nudpPpepeHuupoBanHoe 3a1aHue

Bapuanr 1.

1) (1/5)* <25

2) (tg n/3)*" <9
3)(1/3)* >9

par >t
2

Kpurepun onenuBanuns
«OTIMYHO» - 85%-100% npaBUIBHBIX OTBETOB,
«xopommo»- 65%-85% npaBUIBHBIX OTBETOB,

Bapuanr 2.

1 2-5x
1)(—) -1<0
3

2) (cos /3)*%7 >+/2

3) 3715272

4)49%7* <73



«ynoBieTBOPUTENBHON- 50%-65% npaBUIBHBIX OTBETOB,
«HEYAOBIETBOPUTENBHO»- MeHee 50% MpaBUIIbHBIX OTBETOB

IIpakTnyeckoe nudpPpepeHuupoBaHHoE 3a1aHNE

Tabmuna morapugmos
a=b* — x=log,b
OcHOBHOE JIoTapu(PMHYECKOE TOKIECTBO:

alogab =b
CaoiicTBa Jjorapudpmos:
1) log,a=1 9) log,b=—
2) log,1=0 T poea
3) log,(b-c)=1log,b+log,c 10) log,b = Togch
4) loga(g) =log,b - log,c 11) logiob =Igb
5) log,bX =k - log,b 12) 1g10=1;1g100=2;1g0,1=-1
1 oo
6) logamb =_"logab 13) logyeb =lgb
7) log,b =log,nb" 14) log.b =Inb, rme
8) alo8cP = plosca e=2,741828...

IIpakTnyeckoe TuddepeHNPOBAHHOE 3a]aHHE

I'paduk mokasarenbHoii pynkuuu y = a*, rae a>0u a # 1 npuHAMAET pa3InYHbINA BU] B
3aBHCHUMOCTH OT 3HAYEHHS OCHOBAHHUA a.

CBoiicTBa MOKa3aTeNbHON (QYHKIIMU ¢ OCHOBAaHHEM MEHBIITHM €INHHUIIBI.

1) Ob6nacTbio onpeneneHus NOKa3aTeIbHOH (YHKIUH SBISIETCSI BCE MHOXKECTBO
JEeWCTBUTENFHBIX YHCEN: X € (—00; +00).

2) Oo6nactp 3HaueHuit: y € (0; +0) .

3) ®yHKUUA HE ABISETCS HU YETHOM, HU HEYETHOM, TO €CTh, OHa OOIIEro BUA.

4) Tloxa3zaTenbHast QyHKIMSI, OCHOBaHHE KOTOPOI MEHbIIIE eTMHUIIbI, YObIBaeT Ha BCei
00J1acTH ompeAeIeHHUS.

5) ®yHKuMs BOTHYTas pHU X € (—00; +00).

6) Touek neperu6da Her.

7) Topu30HTaIBHON aCUMIITOTOM ABNsAETCA MpsiMast y = 0 IpH X CTpeMsIIeMCs K TUTI0C
0ECKOHEYHOCTH.

8) dynkmus mpoxoaut yepes Touky (0;1).

CaolicTBa NoKa3aTeNIbHON (QYHKIIMH C OCHOBaHUEM OOJIBIIUM €IMHUIIBIL.
1) OO6nacTh onpenecHus MoKa3areabHol QyHKIUU: X € (—00; 400).

2) O6nactpe 3HaueHuit: y € (0; +0).

3) OyHKUUSA HE ABISAETCS HU YETHOM, HM HEYETHOU, TO €CTh OHA OOIIEro BUA.

4) TlokazarenbHasi QYHKIUS, OCHOBaHHE KOTOPO OOJIbIIE €AMHUIIBI, BO3PACTAET MPH
X € (—00; +0).

5) @yHKuusA BOrHyTas pH X € (—00; +00).

6) Touex neperuda HeT.

7) T'Oopu30HTaNBHOW ACHMNTOTOM SABIsETCA MpsAMast y = 0 pH X CTpeMsIIIeMcs K MUHYC
0ECKOHEYHOCTH.




8) dynkius npoxoaut uepe3 Touky (0;1).

Jlorapudmuueckasi pynxuusi y = log,(x) ,rne a>0u a # 1. Jlorapupmudeckas GyHKIHs
oTpeieNieHa JIMIIb JJIs TIOJ0KUTENbHBIX 3HAaUeHUH apryMeHTa, To ectb, mnpu X € (0; +00).

CaoticTBa sorapudmMuyeckoit QyHKINY ¢ OCHOBAHUEM MEHBIIUM €IMHULIBI.

1) OGnactp onpenencuus jgorapugmudeckor pynkuuu: X € (0; +00). [Ipu x crpemsimemcs K
HYJIIO CIIpaBa, 3HaueHUs! QYHKIMU CTPEMSTCS K TUIF0C OECKOHEYHOCTH.

2) OO6nacth 3HaYCHUU: Yy € (—00; +00).

3) OyHKIUs HE ABJIAECTCS HU YETHOM, HU HEUETHOM, TO €CTh OHA O0IIEero BU/A.

4) Jlorapupmudeckas QyHKIHS YOBIBACT Ha BCE 0OJIACTH OMPEICIICHHUS.

5) ®ynkuus Boruytas npu X € (0; +00).

6) Touek meperuda HeT.

7) T OpU30HTAIBHBIX ACUMITOT HET.

8) dynkmus mpoxoaut yepes Touky (1;0).

CsaoticTBa norapudmMuyeckoit PyHKINY ¢ OCHOBaHUEM OOJILLITUM €/TUHUIIBL.

1) O6nacts onpenenenus: X € (0; +0). [Ipu X cTpemsiiemMcs K HYJIIO CIIpaBa, 3HAYCHUS
(GYHKIIUHU CTPEMSATCS K MUHYC O€CKOHEYHOCTH.

2) OOnacTbio 3Ha4Y€HUH JorapupMuieckon QyHKIUU SBISETCS BCE MHOXKECTBO
JeWCTBUTENLHBIX YUCET, TO €CTh, UHTEPBAN y € (—00; +00).

3) DyHKIUA HE ABJISCTCS HUA Y€THOM, HU HEYETHOM, TO €CTh OHA OOIIEeTo BHU/IA.

4) ®ynkums Bo3pacraet npu X € (0; +00) .

5) ®ynkuus Beinykias npu X € (0; +00).

6) Touek neperuda Her.

7) TOpu30OHTAJIBHBIX ACUMITOT HET.

8) ®dyHKIus IpoxXoauT yepe3 Touky (1;0).

IIpakTnyeckoe nudpPpepeHuupoBanHoe 3a1aHHue

[Moctpoum rpadmku nByx pyHKITHI

Bapuanr 1.
1) y=log,x
4) y=3%+2
2) y=logi(x+1)
’ 5) y=2"-1
3) y=2+log,x
Bapuanr 2.
1 =] 1\*
)y 081 X 4)y=(5) +1
2) y =logs(x —1) 5) y=4%—]

3) y=4-—logix
4

Kpurepun ouennBanus

«OTIMYHO» - 85%-100% npaBUIBHBIX OTBETOB,
«xopouo»- 65%-85% npaBUIbHBIX OTBETOB,
«ynoBaeTBOpUTENbHO»- 50%-65% TipaBUIBHBIX OTBETOB,



«HEYJIOBJIETBOPUTEIBHO»- MeHee 50% MpaBUIIbHBIX OTBETOB

IpakTnyeckoe nudpPpepeHuupoBaHHOE 3a1aHNE
Bapuanr 1.

1) logzx =log;9

2) log,(50 —x) =2

3) In(7x + 2) = In(5x + 20)

4) log,x =4

5) lgx*+lgdx=2+I1gx’

6) log,(x—2)+log,(x+2)=log,(2x—1)

Bapuanr 2.

1) log;(2x —3) =log, x

2) log,18=1

3) log,(x? + 32) = log,(12x)

4) logsx =0,5

5) log,x*—log,x—2=0

6) log,s(4x+1)—log, (7x-3)=1
Kpurepum oueHuBanus
«OTIMYHO» - 85%-100% npaBUIbHBIX OTBETOB,
«xopoio»- 65%-85% npaBUIbLHBIX OTBETOB,

«ynoBieTBOpUTENBHON- 50%-65% npaBUIBHBIX OTBETOB,
«HEYIIOBJIETBOPUTEIBHO»- MeHee 50% MpaBUIIBHBIX OTBETOB

IIpakTryeckoe TuddepeHNPOBAHHOE 3a]aHHE
Bapuanr 1.

Pemnts HepaBeHCTBa:

1) logs x>log(3x—4) 4) logs(3x+1)<2
2) log,(5x—9) <log,(3x+1) 5) logi(x? + 6x + 8) > log1(5x + 10)
5 5
3) log, (6—x) >log, x 6) logos(2x +5) = -2
2 2
Bapuanr 2.

Pemnts HEpaBeHCTBA:!

2
1 10go,s(§j2 , 4) log , (x> +22) <log ; (13x)

5)log,(x? —7x +18) < 3

2) lo S5x-1)<log,. x
) log4( ) Lo.6 6) 3 > logs %3

3) log, (12x+2) > log, (10x+16)



Kpurepun onenuBanus

«OTIIIHOY - 85%-100% TpaBUIILHBIX OTBETOB,

«xopouo»- 65%-85% npaBUIbHBIX OTBETOB,
«ynoBieTBOpUTENbHO»- 50%-65% TipaBUIBHBIX OTBETOB,
«HEYJIOBJIETBOPUTEIBHO»- MeHee 50% MpaBUIIbHBIX OTBETOB

IIpakTuyeckoe n1uddepeHupoBaHHOE 3a]aHHe
Bapuanr 1.

HaiiTn 3HaueHne BbIpaKEHUS:

3 cos(n—B)-3 sin(§+ﬁ) 4) 40.sin 165°
cos(B-3m) sin 1957:
2) 27V2 cos(—675°) 5) 8sin (5 - a)
3) -174/3tg(1050°) 6) -42tg108° - tg198°
Bapuanr 2.

Haiitu 3HayeHue BbIPAKCHH:

cos(n—ﬁ)—sin(—3§+ﬁ) 4) —26 sin 64°
cos(B—1) sin 2960
2) 12v/2 cos(—225°) 5) 10sin (3 - a)
3) 24+/3tg(1020°) 6) -32tg123° - tg213°

Kpurepun oueHuBanus

«OTIN4HOY - 85%-100% mnpaBUIIbHBIX OTBETOB,

«xopouo»- 65%-85% npaBUIbHBIX OTBETOB,
«yIOBIETBOPUTEIBHO»- 50%-65% npaBUIBHBIX OTBETOB,
«HEYJIOBJIETBOPUTEIBHO»- MeHee 50% MpaBUIIBHBIX OTBETOB

IIpakTnyeckoe nudpPpepeHuupoBanHoe 3a1aHue



1Moeym nu oonoepementio evinonamuvcs pasencmea ?
. 4 3
sing=——,cosa =——
5 5
a)oa O)nem 8)u O0a u Hem.

. 3
2.Boryucaumas sin o, eciiu COS o = —gu E <a <.
4 4
a)—6)—— 8)L8
)5 ) 5 )

. 2 3z
3.Boiuuciums  ctga,eciu sina = —gu T<a< 7

V21 v21 2
a)—-——— 0)— 6)—.
2 2 5
4.U3z6ecmno,umo tg o = 2.Hatioume 3nauenue gvipasicenus. :

ga-—ctga

3 3
sa—case L 6)-2 )=
Bapuant 1.0 oL 0 5 95

Bapuanr 2.

IMoeymau 00Ho8pemento 6biNOIHAMBCA paseHCmea !

. 3 V23
SiIno :—?MCOSQZT

a)uem 6)oa 6)u 0a u Hem.

) S =
2.Bviyuciume cos o, ecau Sin o = B’ 5 <a<r.
12 12 13
a)—— 6)—;8)—.
) 13 )13 )12
3.Bviuucnume tga,ecnu  ctga =-3 u% <a<rw

1 1
-1,36)— ——.
a) )3 6) 3

. sina —cos o
4.Hatioume 3nauenue 8blpadiceHus . —————— ,eciu tga =2
sina +cosa

a)l,6 6)-0,6 6)0,6

Kpurepun onenuBanus

«OTIMYHO» - 85%-100% npaBUIBbHBIX OTBETOB,

«xopouo»- 65%-85% npaBUIBHBIX OTBETOB,
«ynoBIETBOPUTENBHOM- 50%-65% npaBUIBHBIX OTBETOB,
«HEYIOBIETBOPUTEIHHO»- MeHee 50% MpaBUIILHBIX OTBETOB

CamocrositesnbHas padora Nel0 «Tabmuiry ¢ popMysnamu uist peliieHus ypaBHEHHUI COSX=a, Sinx=a,
tgx=a u ctgx=a»

DopMyJibl KOPHEH NPOCTEHIINX TPUTOHOMETPHYECKUX YPABHEHUIA.

A sinx
1

YpaBHCHHUEC




sinXx=a x:%+27m,neZ x:m,ne% x=—%+27m,neZ
V4
cosX=a x=2m,ne”Z X=g[+mngZ \zx\zzr+27zn,neZ
\ Fﬁx

L
\

a
0<a<l1 -1<a<0
ypaBHEHUE
cosx=a X == arccos a +2nn, neZ X == (m—arccos (- a)) +2nn, neZ
x=(-1)"-arcsina+mn, neZ x = (—1)™"arcsin (-a) + mn, neZ
. WJIn WIn
sinx =a
X; =arcsin a + 2wn; X, =(m - arcsin | X; = -arcsin(- a) + 2nn; X, =(-7 + arcsin (-
a) +2mn, neZ; a)) + 2nn, neZ;
a=>0 a<o0
tgx=a
x =arctga+mn, neZ X =(—arctg (- a)) + n, neZ

Kpurepun onenuBanus

«OTINYHO» - 85%-100% mnpaBUIBHBIX GOPMYII,

«xopotio»- 65%-85% npaBUIIbHBIX HOPMYT,
«yJoBIETBOPUTENBHO»- 50%-65% TnpaBUiIbHBIX (opmy,
«HEYIOBIIETBOPUTEITHHO»- MeHee 50% TpaBHIIbHBIX (HOpMyYJIL.

IIpakTnyeckoe nudpPpepeHuupoBaHHoe 3a1aHHNe

Bapuanr 1

1) arccosa uMeeT CMBICI, SCIIH:
a)ac|0;m]; 6)ac[-1;1]; B)ae [—g;g];r) ae(-1;1).
2) Pemenuem ypaBHeHusi cosx =0 SBISIOTCS:
a)x :g+2nn, neZ;, 0)x=mn,ne”Z; B)Xx :gﬂtn, nezZ;, r)x=T+27n, ne”.
3) Beruuciure: arcsin 0 + arctg\/g
a)0,5; 0) 1; B z; T)

4) YpaBaeHue 2tgx = -3:




a) IMeeT OJHO peIIeHre; 0) He UMEET PEIICHUS;, B) UMEET NIBa PEIICHIS;
T') IMeeT OECKOHEYHOE MHOYKECTBO PEIICHHM.

V3

5)¥YpaBHeHne sinx == uMeeT pPEIICHUS:
2
s T yis
a)x :(-l)ng +2nn,ne”Z; 6) x:(—l)ng +27n,ne”Z; B) x:(—l)ng +7n,neZ,

s
r)x:(-l)ngﬂtn, neZ

Bapuanr 2
1)arcsina MMeeT CMBIC]I, €CIIH:

a)aec|0;m]; 6)ac[-1;1]; B)ae[—g; Iir) ae(-1;1).

| a

2)Pemennem ypaBHEHUSI COSX = - | ABISIOTCS:
yis i
a)x :5+2nn, neZ; 6)x=mn,ne”Z; B)x :5+nn, nezZ; T)x="n+27n, ne”.
3)Boerancnute: arcos 0 + arctg 1
/4 3z
a)0,5; 0)1; B)—; r)—.
) ) ) 3 ) 1

4) Ypasaenue ctgx - 4=0:
a) IMeeT OJIHO pelleHue; 0) He MeeT PelIeHus; B) UMEeT JBa PEIICHNUS;
') uMeeT OECKOHEUYHOE MHOKECTBO PEIICHUH.

5)YpaBHeHue sinx :7 UMEET pelIeHus:
T T T
a)x =(—1)“g +27nn,ne”Z; 6)x =(—1)“§ +27n,ne”Z; B)x =(—l)“§+nn, neZ,

T
r)x:(—l)“g+nn, neZ.

Kpurtepun oueHkH BbIIOJHEHUS] IPAKTHYECKUX PadoT

«5»-Pabora momkHa OBITH BEITIOIHEHA IPABHIBHO U B MTOTHOM 00B&ME , 90-100% BBIIOTHEHHUS.
«4»-Pabora BbINOJIHEHA TIPABUIIBHO, HO KIMEIOTCS HEJIOUEThI, MPOIICHT BhINOJIHEHUS 75-89%.
«3»- PaboTa BBINOJIHEHA MPABUIILHO, HO UMEIOTCS OUTHOKH, IPOICHT BhimoHeHus 50-74%.

IIpakTnyeckoe nudpPpepeHuupoBaHHoe 3a1aHNeE

Bapmuanrt 1
Pemmre HepaBeHcTBa:

1
D Smxzi’ sin2x+g(0
4)
2) 0052x<£ rg x)l1
2 5)

3) 2cosx—120

Bapuanr 2

Pemure HCPAaBCHCTBA:

1) cosxz ?2 3) 2sinx+1¢0
—J2>
2) sin2x2—g_ 4) 2cos x \/5_0

5) €18 x(1



Kpurtepun oueHkH BbINOJHEHHS] IPAKTUYECKUX PadoT

«5»-Pabora nomkHa OBITH BBITIOIHEHA IPABUIIBHO U B MOJHOM 00BEMeE , 90-100% BrITOTHEHUSI.
«4»-PaboTa BeITIOTHEHA TIPABIIIBHO, HO UMEIOTCSI HEIOUCTHI, MPOIICHT BBITTOIHEHUS 75-89%.
«3»- PaboTa BBIMMOTHEHA TIPAaBHIILHO, HO UMEIOTCS OIIMOKHY, TIPOTICHT BEITIOIHEHUS 50-74%.

IIpakTnueckoe nudppepeHUNpPOBaHHOE 3a1aHUE

BapwuanT 1

Ne 1. Konusl oTpe3ka AB, He nepecekaroiero mi0CKoCThb, yaajdeHbl OT Heé Ha paccTosinue 2,4
M H 7,6 M. HajiguTe paccrosiHue OT cepeIuHbI 0Tpe3ka AB 10 3T0i mi1ocKkocTH.

Ne 2. IlepekgaguHa AJMHON 5 M CBOMMM KOHIIAMH JIEKMT HA JIBYX BEPTHKAJBHBIX CTOJ0axX
BbICOTOM 3 M 1 6 M. KakoBo paccTosiHue Me:K1y OCHOBAHUSIMH CTOJI00B?

Ne 3. I3 TOYKM K IJIOCKOCTH NMPOBE/AEHBI /IBe HAKJIOHHBIE, paBHbIe 17 ¢cm u 15 cm. [Ipoexkuus
OHO# U3 HUX HA 4 cM OoJibLIe NpoeKuuH Apyroi. Haiigure npoekuy HAKJIOHHBIX.

Ne 4. 3 BepuinHbI A NpaBUJILHOTO TpeyrojibHuka ABC npoBeaen nepnenauxkyasap AM k ero
miockoctu. Haiinure paccrosinue ot Touxku M 110 cepennnnl BC, eciaim AB =4 cm, AM =2 cm.

Ne 5.

10

Haiiru:
1) paccrosiHue MeKIy IJIOCKOCTSAMM;

2) NJIMHY NPOEKUMHU HAKJIOHHOU AB.

Ne 6. B nepneHAUKYJIAPHBIX IUIOCKOCTAX O U B pacmosioxkeHbl (COOTBETCTBEHHO) TOYKH A U
B. K iuHnu nepeceyeHusi JIOCKOCTell nMpoBeaeHbl nepneHaukyJasapbl AC u BD, npuuem AC =
12 ecm, BD = 15 cm. Paccrosinue mexay Toukamu C u D paBHo 16 cM. Bprunciaure aiuny
oTpe3ka AB.

Bapuanr 2

Ne 1. Haiigure paccrosiHue OT cepeAuHbl oTpe3ka AB 10 miockocTH, cuMTasi, YTo OTpPe30oK AB
nepecexkaer MJIOCKOCTb, M PACCTOSIHUSA OT TOYEK A U B /10 MI10CKOCTH COOTBETCTBEHHO PAaBHBI 3 CM M
7 cm.



Ne 2. Kakoii IJIMHBI HY’KHO B3fITh NEPEKJIAINHY, YTOObI €€ MOKHO ObLJIO MOJIOKUTH KOHIIAMM HA JIBe
BePTHKAJIbHbIC ONIOPbI BHICOTOM 4 M ¥ 8 M, HOCTaBJICHHbIC HA PACCTOSIHMU 3 M OJJHA OT APYrou?

Ne 3. U3 TOUYKH K IUIOCKOCTH NMPOBEJAEHbI IB€ HAKJIOHHbIE, 0JJHA U3 KOTOPBIX HA 6 CM JJIMHHee APYroi.
IIpoexknun HAKJIOHHBIX paBHbI 17 ¢cM 1 7 cm. HaliinTe HaKJIOHHbIE.

Ne 4. U3 Bepummnbl kBagpata ABCD BoccranoBiien nepnenaukyiassp BM Kk miiockocTu KBajapara.
Haiinure paccrosinue ot Touku M o npsimoit AC, eciu BM =8 cm, AB =4 cm.

Ne 5,

Haiitu:
1) paccrosiHue Mexay IIIOCKOCTAMM;

2) NJMHY NPOeKUMHU HAKJIOHHOH AB.

Ne 6. B nepneHauKy/JISIpHBIX IUIOCKOCTSX 0 U f§ npoBeaennl nepneHaukyJasspbl MC u KD k manu ux
nepecevyenusi — npsamoii CD. Borunciaure nauny orpeska CD, eccim MC =8 cvm, KD =9 cm, MK =17
cM.

Kpurtepun oueHkH BbINOJTHEHUS] NPAKTHYECKUX PadoT

«5»-PaboTa nomkHa OBITH BBHITIOJIHEHA MPABUIIBLHO U B MOJIHOM 00BEME , 90-100% BBIMOTHEHUS.
«4»-PaboTa BBITOIHEHA PAaBUIIBHO, HO UMEIOTCS HEIOUETHI, MPOICHT BBITOMHEHHS 75-89%.
«3»- PaboTa BBITIONTHEHA TIPABIIILHO, HO UMEIOTCS OIIMOKH, TIPOIICHT BhIOTHeHUs 50-74%.

IMpakTnyeckoe nuddepeHupoBaHHOE 3a1aHHE
Bapuanr 1

Nel. B (-7; 4; -3).
Haiinute cymmy paccrosinuii ot Touku B 10 ocu OX u ot Touku B no ninockocru YOZ.

Ne 2. M3BecTHBI KOOpAMHATHI BepiiuH Tpeyroabuuka CDE: C (-3; 4; 2), D (15 -2 5), E (-1; -6; 4). DK —
MenuaHa tpeyrojabHuka. Haiinure DK.

Ne 3. B (-2; 5; 3).
Touka C - cumMeTpu4YHA TOUKe B oTHOcUTeIbHO MIockocTH XOZ, a Touka D cummerpuyHa Ttouke C
OTHOCUTENbHO ocu OZ. Hailinurte paccrosinue Mexay Toukamu B u D.



Ne 4. Tlpn napaienbHoM nepeHoce Touka A (-2; 3; 5) mepexogut B Touky A; (1; -1; 2). Haiigure
CYMMY KOOPAMHAT TOYKH B;, B KOTOPYIO epeXouT NMPHU ITOM Napajjie/ibHOM nepeHoce Touka B (-4; -
3;1).

Ne 5. Ympocrure: a) XE+65+EC';
5) 3-(@+2b=3¢)~2-(a~b+3c)

Ne 6. Jansbl yerbipe TOuku A (25 535 -3), B (-2; 3; -4), C (-6; 1; -5), D (-2; -1; -4). Ykaxurte cpeau

AB, BC,DC, AD, AC, BD

BEKTOpPOB PaBHbIC BEKTOPLI.

Ne 7. BoIsICHUTe, KOMIUIAHAPHBI JIM BEKTOPbI {L-2.0, b=2i+3j-k c=3i+j-2% .

Ne 8. Ilpu kakoM 3HavYeHHMH (3HaA4YeHMAX) Kk  BeKTOPHI a(6—k;k;2) b (=3;5+5k;—9)

neprneHIuKyJIsipHbI?

U

Ne 9. ABCD - napanienorpamMm. Touka M He JIeXKMT B IUIOCKOCTH Napajuienorpamma. Beipasurte
Bektop MA uepes Bexropst MB, MC  MD

Ne 10. Janbl koopaunatsl Touek: C (35 -2; 1), D (-15 25 1), M (25 -3; 3), N (-1; -1; -2). HaiinuTe kocunyc
yIJ1a MexK1y BeKTOpaMu CD y MN |

Ne 11. B tpeyroabunke ABC nanbl koopauHatel BepumH A (-1; 25 3), B (2; -1; 0), C (-4; 2; -3).
BolunciuTe nepuMeTp TpeyrojibHUKA.

Bapuant 2

Nel. A @3;-2;-4).
Haiinure cymmy paccrosinuii ot ToO4Kku A 10 ocu OY u o1 Touku A 10 ni1ockoctu XOZ.

Ne 2. U3BecTHBI KOOPAUHATHI BeplIuH Tpeyroabuuka ABC: A (2; -15 -3), B (-3; 5; 2), C (-2; 35 -5). BM
— meauaHa Ttpeyrojasauka ABC. Haiigure nommny BM.

Ne3.A4(3;1;-4).
Touka B - cuMMeTpHYHA TOYKe A OTHOCUTENbHO IIockocTH XOY, a Touka C cuMMeTpUYHA TOYKe B
oTHOcUTeAbHO ocu OY. Hailinure paccrosnue mexny toukamu A u C.

Ne 4, Tlpu napanjejbHoM nepenoce Touka M (-3; 2; -5) nepexoaut B Touxky M; (1; -3; -2). Haiigure
CYMMY KOOpAMHAT TOYKH Kj;, B KOTOPpYH NepexoauT NPHM 3TOM MNAPAJICJbHOM IepeHoce TOYKa
K (15 -2; -5).

Ne 5. Yapocrure: a) TB+W+W;
5) 3-Qa—b+4¢)—2-(a+b—3¢)

Ne 6. lanbl yeTbipe Touku A (25 75 -3), B (15 05 3), C (-3;-4; 5), D (-2; 3; -1). YKa:KkuTe cpeiu BEKTOPOB

AB’ BC’ DC’ AD’ AC’ BD PAaBHbIC€ BEKTOPLI.

Ne 7. BoisicHUTe, KOJLTHHEAPHBI JIH BeKTOphl ¢~ 4i=3j+5k y b=2i-15j+2,5k



Ne 8. Ipu kakom 3mauennm (3Hadenmsix) m  Bekropmt & (hm—Lm) b(=24:3-m)

NepHeHANKYJIsIPHbI?

u

Ne 9. ABCD — xBaapart. Touka H He JIeKMT B INIOCKOCTH KBajpara. Belpasute BekTOp HC yepes
BekTopsl HB, HA HD
Ne 10. Tanbl koopaunatsl Touek: A (15 -15 -4), B (-3; -1; 0), C (-1; 25 5), D (2; -3; 1). HaliguTe kocunyc

yrja Me:x1y BeKTopaMu AB y CD,

Ne 11. Janbl koopaunatbl Touek A (-3; 2; -1), B (2; -1; -3), C (1; -4; 3), D (-1; 2; -2). Haiigure
‘2@#3@’\

Kputepun oneHKn BBINOJHEHUS] IPAKTHYECKUX padoT

«5»-Pabora nomkHa OBITH BBITIOHEHA MIPABUIIBHO U B ONHOM 00BEMeE , 90-100% BeITOTHEHUS.
«4»-Pabora BbIIIOIHEHA IPABUIBHO, HO UMEIOTCS] HEOUETHI, MPOLECHT BBINONHEHHUS 75-89%.
«3»- PaboTa BBITIONTHEHA MTPABIIIEHO, HO UMEIOTCS OIMIMOKH, TIPOTICHT BhIoHEeHUs 50-74%.

IIpakTnyeckoe 1uddepeHnnpoBanHoe 3a1aHUAE

Bapuanr 1

1) Ceuenune nuInHIPa IOCKOCTHIO, TAPAJIICIBLHON €r0 OCH, yIaJIeHO OT Hee Ha \/§CM . Haiitu BBICOTY ITUIIMHIpA U

2
IUIOILAJAb €T0 OCHOBAHUS, €CJIU IUIOLIA/Ib CEYEHUS paBHA 8CM” U CEYEHUE OTCEKAET OT OKPYKHOCTH OCHOBAHUS OyTy B
60°.

2 2 v o
2) Ilmomaae 0CeBOro ceueHus MWInHApa paBHalOcm” , a TUIOIIAAb €r0 OCHOBaHUS Scv” . HailTu mmomaas moaHoi
IIOBEPXHOCTH LWIMH/PA.

Bapuanr 2

2 2
1) [Imomaap oceBoro cevyeHus MuIuHApa paBHal/Ocyv” , a TUIOMIAL €r0 OCHOBAaHUS ScM
Haiitu BbICOTY UUIIMHIpA.

o v 2
2) Haiftu momaas IoJTHOM MOBEPXHOCTH IMIIMH]IPA, €CITU TUIOIIAIh OCEBOTO CEUCHUS paBHA 64 cm’, a €r0 TuaMeTp B
2 pa3a MeHbIIIE BBICOTEHI.

KpuTtepun onieHKH BbINOJTHEHUS] MPAKTHYECKUX PadoT

«5»-Pabora nomkHa OBITH BHIITOJIHEHA MPABUIHHO U B TOIHOM 00BEME , 90-100% BEITIOTHEHUS.
«4»-PaboTa BBITTOIHEHA PaBUIIBHO, HO UMEIOTCS HEIOUETHI, MPOIICHT BBITOMHEHHS 75-89%.
«3»- PaboTa BBITIOJIHEHA [TPABHIILHO, HO UMEIOTCS ONIMOKH, TIPOIICHT BhiroHeHUs 50-74%.

IIpakTnyeckoe nuddepeHUpoBaHHOE 3a]aHHE

Bapnanr 1

Ne 1. B nmiamHape paguyca 5 cu NpoOBeJeHO NMapajliejibHOE OCH CedyeHHe, OTCTosimee OT Heé Ha
paccrosinue 3 cv. HaiiiuTe BHICOTY HUJIHHIPA, €C/TH ILTOMAAb YKA3AHHOTO CeueHns paBHa 64 cv’.

Ne 2. I[.Jmﬂoa o0pa3sywiueil KoHyca paBHa 2y3 , 4 Yroj IpH BepIIMHE O0CEBOr0 Ce4YeHHsi KOHyca
paBeH 120 . Hajigute njiomajab OCHOBAHHUS KOHYCA.



Ne 3. B yceueHHOM KOHYCe NHATOHAJIb OCEBOI0 cedeHusi paBHa 10 cm, paanyc MeHbIIEr0 OCHOBAHMA
3 cm, BbICOTA 6 cm. HaiinnTe paguyc 60/1b11ero 0CHOBaHHUSI.

Ne 4, Paanyc mapa paBen 12 cu. Uepe3 KoHell pajnyca npoBeaeHa MJI0CKOCTh MO/ YIJjioM 45 Ok HEeMY.
Hajigure miomanb cevyeHus.

Ne 5. Paguyc oCHOBaHUSI KOHYcCa 3V2 oy, I[lnomaab oceBoro ceyeHusi pasHa 18 cv’. Haiianre
IUIOLIA/b IOJIHOM MMOBEPXHOCTH KOHYCA.

Ne 6. OceBoe ceyeHMe HMJIMHAPA — KBaJApaT, AJHHA JHArOHAJIU KoToporo paBHa 20 cm. Haiigure
IJIOIIA/Ib TOJIHOM MOBEPXHOCTH HMJIMHAPA.

Ne 7. B uuaunap ¢ paamycom R u BbicoToii H BnHMcaHa nmpaBWJIbHAsl YeTbIpeXyroJibHasi NMpU3Ma.
Bopruncianre miomaab €€ moJHoi MoBepXHOCTH.

Bapuanr 2

Ne 1. B muiiuHape ¢ BBICOTOM 6 cM NPOBeleHO Mapaslie/ibHOe OCH CedeHHe, OTCToslee OT Heé Ha
N 2
paccrosinue 4 cu. Haligure paanyc uMaMHApa, ecJIu IJI0IAAb YKA3aHHOTO ceyeHusi paBHa 36 cvm”.

Ne 2. BoicoTa KOHyca paBHa 43 , 4 yroJ IpH BeplUIMHE OCEBOI0 Ce4YeHHUsi KOHyca paseH 120 0,
HajiguTe miomaab 0OCHOBAHUA KOHYCA.

Ne 3. B yceueHHOM KOHYCe AMATOHAJIb 0OCeBOro cedeHusi paBHa 10 cm, paauyc ocHoBanuii 2 cm u 4
cm. Haiinure BbICOTY KOHYCA.

Ne 4. lllap, paguyc koToporo 10 cm, nepecevyeH MJIOCKOCTHI) HA PACCTOAHMHU 6 cm oT neHTpa. Haiigure
IUIOIIA/Ib CeYeHHs].

J 2 .
Ne 5. Paguyc oCHOBaHUSI KOHYcCa 7N2 ¢y, Maomaas 0ceBOro cedeHus paBua 98 cm”. Haiigurte
IUIOIIA/Ib TOJIHOM MOBEPXHOCTH KOHYCA.

Ne 6. OceBoe ceuenme HWinHApa — KBaJApar, AJUHA JHArOHaJIu KOTOpPOro paBHa 36 cm. Haiigure
IJIOINAAb MOJTHOM MOBECPXHOCTH HUJIHUH/APA.

Ne 7. Hlmauuap ¢ paaumycom R m BpicoToii H BHHCaH B NPABHJILHYI0 YeTbIPEXYrOJbHYIO NPH3MY.
Beruucaure miomaab MoJHOM MOBEPXHOCTH NPU3MBI.

KpuTtepun onieHKkH BbHINOJTHEHUS] MPAKTHYECKUX PadOT

«5»-Pabora nomkHa OBITH BHIITOJIHEHA MPABUIBHO U B TOIHOM 00BEMe , 90-100% BEITIOTHEHUS.
«4»-PaboTa BBITTOIHEHA PaBUIIBHO, HO UMEIOTCS HEIOUETHI, MPOIICHT BBITONHEHHS 75-89%.
«3»- PaboTa BBITIOJIHEHA MTPABUIILHO, HO UMEIOTCS ONIHMOKH, TIPOIICHT BhioHeHUs 50-74%.

IIpakTuyeckoe nuddepeHMPOBAHHOE 3a]aHHe
Bapuanr 1

Ne 1. IIpAMOYro/ibHbIA TPEYroJbHMK € THIOTEHY30il I3 cm Bpamaercss BOKPYI OCH, COJepiKalle
KarTeT 1JMHON 12 cm. Haligure 00beM (GUIypbl BpalleHUs M IJIOIIAAb €€ I0JIHOM MOBEPXHOCTH.



Ne 2. [lnaunap umeeT 1uametrp ocHoBauus 14 cm, a BbicoTy 5 cm. Haligure 00beM U IJ10MaaAb MOJTHOM
NMOBEPXHOCTH HWJIMHIPA.

Ne 3. Paamycbl 0OCHOBAHMI YCe4YeHHOr0 KOHyca r = 2 ¢cm U R = 6 cm, oOpa3ywuiasi HAKJI0OHEHa K
IUIOCKOCTH OCHOBAHUS MO YIJIOM 45°, Haiigure 00beM M IJ10MAAb MOJHON MOBEPXHOCTH.

Ne 4. Paaunyc ocHoBaHusi KOHYca paBeH 12 cm, a ero oOpasywmasi papia 13 cu. Haiinure pedpo kyo0a,
00beM KOTOPOro paBeH 00beMy JaHHOI0 KOHYCA.

Ne 5. Ha moBepxHocTH mapa gaHbl Tpu Touku A, B u C takume, uto AB = 8 em, BC = 15 cm,
35

AC = 17 cm. HUenTp mapa — 1ouka O — HAXOAMTCA HA PACCTOSTHUM 2 (u orT IIOCKOCTH,
npoxojasimei yepes Touxku A, B u C. Haiigure 00bem mapa.

Bapuant 2

Ne 1. Hnaunap umeer AuameTp ocHoBaHusA 12 cm a BbIcOTy 6 cvm. HaiinnTe 00beM M IJIOIIAAbL IOJIHOM
MOBEPXHOCTH LUJIMH/APA.

Ne 2. PaBHoOeapeHHbIII MPSAMOYTI0JIbHBIN TPEYroJbHUK BpaliaeTcss BOKPYT O0CH, COAep KaIeil OMH U3
ero kareroB. Haiinure 00bem (purypsl Bpamenus 4 mjiomajab eé MmoJHOi MOBEPXHOCTH, €CJIU JAJUHA
THIIOTEeHY3bl TPEYTOJbHUKA PaBHA 6 cu.

Ne 3. Paanycbl 0CHOBaHMH yCe4eHHOro KoHyca r = 4 cum u R = 8 cm, oOpasywmiasi HaKJI0OHEeHa K
ILIOCKOCTH ocHOBaHUs o yriom 60°. Haiigure 06beM 1 I101MAIb MOJHON TOBEPXHOCTH.

Ne 4. Ilaomaab 00KOBOIl MOBEPXHOCTH KOHYCAa paBHA 657 cu, a ero oOpa3zyomasi paBua 13 cm.
Haiigute pedpo Ky6a, 00beM KOTOPOro paBeH 00beMy JAHHOI0 KOHYCA.

Ne 5. Illap xacaercs cTopoH TpeyroibHuka MKP, npuuyem MK =4 cmy, MP =5 cm, KP = 7 cu. IlenTp

J10

mapa — Touka O — HAXOMUTCS OT IUIOCKOCTH TpeyroabHuka MKP Ha paccrostHuM, paBHOM 2 cm.
Haiigute 00bemM mapa.

Kpurtepun oueHkH BbINOJTHEHUS] NPAKTHYECKUX PadoT

«5»-PaboTa nomkHa OBITH BBITIOJIHEHA IPABUIIBLHO U B MOJIHOM 00BEME , 90-100% BBIMOTHEHUS.
«4»-PaboTa BEITIOTHEHA TIPABIIIBHO, HO UMEIOTCSI HEJIOUETHI, MPOIICHT BHITTOIHEHUS 75-89%.
«3»- PaboTa BBITIONTHEHA MTPABMIILHO, HO UMEIOTCS OIIMOKH, TIPOIICHT BhIoHEeHUs 50-74%.

IpakTnyeckoe nuddepeHupoBanHoe 3a1aHNe

Bapmanr 1

1) Cymma aByx memnbIx unceln paBHa 24. Haiitu 3TH uncia, ey uX Mpou3BeIeHNe MPUHUMAET HanOoJIbIliee 3HAaUeHNE.
2) [nommaps IPAMOYTOJILHIKA cocTaBlseT 16 cm’. KakoBbl ero pasMepsl, €CJIH MepuMeTp NPHHIMAET HAUMEHbIIEe
3HAUYCHHE.

Bapuanr 2

1) Pasnocth ABYX YMUCCII paBHA 10. Hatitu 3T qucia, €CJI U3BECTHO, UTO UX NPOU3BCACHNUC IPUHUMACT HAUMCHBIIICC
3HA4YCHHC.



2) [Tnomanp MPSMOYrONbHHKA COCTaBisIeT 64 cM”. KakoBBI HOIDKHBI GBITh €r0 PasMepbl, 4TOOBI TIEPHMETP
MPSIMOYTOJILHUKA OBLT HAUMCHBIITUT?

Koumponvuvie sonpocwi:
a) YTO TaKO€ KPUTHUECKUE TOUKH (PyHKIINHU?
0) 4TO TaKoe 3KCTPeMyMbl (DyHKIUHU?

Kpurtepun oueHkH BBIOJTHEHHS] IPAKTUHYECKHUX padoT

«5»-Pabora nomkHa OBITH BBEITIOHEHA MMPABUIIBHO U B MOJMHOM 00BEME , 90-100% BeITOTHEHUSI.
«4»-Pabora BbITIOIHEHA TPABUIBHO, HO UMEIOTCS] HEZOUETHI, MPOIECHT BBINONHEHHS 75-89%.
«3»- PaboTa BBIMMOTHEHA TIPAaBHIILHO, HO UMEIOTCS OIMMOKH, IPOTICHT BEITIOIHEHNS 50-74%.

IIpakTuyeckoe nuddepeHMPOBAHHOE 3a]aHHe

Bapuanrt 1

1.3anucars 0011yI0 cXeMy uccienoBaHus GYHKIUH 7151 TOCTPOSHUS TpaduKOB:

1) HaiiTi 00JIaCTh OMpEIEICHNUS;

2) omnpeaenuTh CBOMCTBAa (PYHKIMU U TOYKU NIEPECEUCHUS C OCIMU KOOPIUHAT, €CIIH MOXKHO;
3) uccienoBaTh HA MOHOTOHHOCTb U COCTaBUTh CXEMY;

4) onpenenuTh IKCTPEMYMBI U 3HaYeHHE (PYHKIHUU B HUX;

5) HalTU TOTIOTHUTEIHLHO HECKOJIBKO TOYEK;

6) moctpouth rpaduk QyHKINU.

2.Mcnonp3ys JaHHBIE O TPOU3BOAHON y', IPUBEACHHbIEC B Ta0JIMIIEe, OTBETHTH HA BOIPOCHI:
a) MPOMEXYTKH BO3PACTAHUS;

0) MpOMEeXKYTKH YOBIBAaHUS;

B) TOYKU MaKCUMyMa;

') TOYKH MUHUMYMaA.

X (';';;' 5 (5:2) | 2| (2:8) | 8 | (8:40)
y’ + 0 - 0 + 0 +

3.Hcnonb3ys BBIIEN3I0KEHHYIO CXEMY, CCIIEI0BATh U MMOCTPOUTH rpa@uK QyHKIUH:
1) y=x>-3x+2; 2) y=x*-2x"+1.

Koumponvnviesonpocul

a) 4TO TaKOe MHTEPBaJIbl MOHOTOHHOCTHU?

0) 4To Takoe max U min i GyHKUKUN?

B) BCIIOMHMTb QJIFOPUTM HCCIIeI0BaHUs (YHKIIUU Ha SKCTPEMYMBI.

BapuanT 2

1.3anucatp o0mIyto cxeMy Mccie10BaHusl (PyHKIMU AT TOCTPOSHHUS TPadUKOB:

1) HaliTn 067IACTH OTIPEICIICHNS;

2) ompenenuTh CBOWCTBA (DYHKIIMU M TOYKH MIEPECEUSHHS C OCSIMH KOOPIMHAT, €CJIA MOXKHO;
3) uccnenoBaTh HA MOHOTOHHOCTD U COCTABUTH CXEMY;

4) orpenenuTh SKCTPEMYMBI M 3HaUeHUe (YHKINHU B HUX;

5) HalTH JOTIOTHUTEIHEHO HECKOJIBKO TOYEK;

6) moctpouTh rpaduk GyHKIHH.

2.Mcmonb3ys JaHHBIE O MPOU3BOJHON y', IPUBEACHHbIE B TAONIUIIE, OTBETUTH HA BOITPOCHL:
a) MIPOMEXYTKH BO3PACTAHUS;

0) IpoMeXXyTKH yObIBaHUS;

B) TOYKH MaKCHUMyMa;



T') TOYKA MUHAMYyMa.

x| (-02) | 2 (2;3) 3 | (3;+x)

y’ + 0 - 0 +

3.Ucnonb3ys BBIICH3IOKEHHYIO CXEMY, UCCIIEI0BATh U MMOCTPOUTH TPaPUK (PYHKIIUU:
1) y=x+6x*—15x+8; 2) y=—x*+8x*-7.

Koumponvnwviesonpocut

a) YTO TAKOE WHTEPBAJIbl MOHOTOHHOCTHU?

0) 9TO Takoe max u min s QyHKIHH?

B) BCIIOMHHUTbH aJITOPUTM HCCIIEOBaHM (DYHKIIMU HA SKCTPEMYMBI.

Kputepun ouieHKH BbINOJHEHUSI IPAKTHYECKUX PadoT

«5»-PaboTa nomkHa OBITH BHIITOJIHEHA MPABWIILHO H B IMTOTHOM 00BEMeE , 90-100% BBITOTHEHHUS.
«4»-Pabora BBIMTOJIHEHA MPABUIILHO, HO UMEIOTCS HEJIOUETHI, MPOIICHT BBITOMHEHUS 75-89%.
«3»- PaboTa BBITIOJTHEHA MTPABMIILHO, HO UMEIOTCS ONIMOKH, TIPOIICHT BhioHeHUs 50-74%.

IMpakTnyeckoe 1uddepeHnnpoBanHoe 3a1aHHAE

Bapuanr 1

HaiiTi nHTEpBabl BRIMYKIOCTA M BOTHYTOCTH U TOUKH Meperuoa:
1) y:x3 —3x+2;

2) y=x*-2x*+1;

) y=x*-12x+4

KOHmpOJZbele 80npocosl.

a) 4YTO TaKO€ MHTEPBAJIbI BBITYKJIOCTH U BOTHYTOCTH (pyHKIIHUN?
0) JOCTaTOYHOE YCJIOBHH CYIIECTBOBAHUS TOYKH Tepernoda’?
B) BCIOMHUTD aJITOPUTM HCCIeOBaHUs (DYHKIIMU HA TOUYKHU Teperuda’?

Bapuant 2

Haiitu HWHTCPBAJIbI BBIITYKIIOCTH U BOTHYTOCTU U TOYKHU HeperH6a:
1) y=x>+6x>-15x+8;

2) y =—x*+8x*-7;

3) y=(x + 1)?(x-2)

I{OHmpOJZbele 680npocowl.

a) 4TO TaKOE UHTEPBAJIBI BHITYKIOCTH U BOTHYTOCTH (DYHKITUH?
0) J0CTaTOYHOE YCJIOBHMHM CYIISCTBOBAHHUS TOYKH meperuda?
B) BCIIOMHUTH QJITOPUTM UCCIIE0BaHUs ()YHKIIMH HA TOYKH repernda?

KpuTtepun onieHKH BbINOJTHEHUS] MPAKTHYECKUX PadoT

«5»-Pabora nomkHa OBITH BHIIMTOJIHEHA IPABUIBHO U B ITOJIHOM 00BEME , 90-100% BEITIOTHEHUS.
«4»-PaboTa BeITIOTHEHA IPABIIIBHO, HO UMEIOTCSI HEJIOUETHI, MPOIICHT BHITIOIIHEHUS 75-89%.
«3»- PaboTa BbINONIHEHA MPAaBUIIBHO, HO MMEIOTCS OIMOKH, TIPOLIEHT BhiToHeHUs 50-74%.

IpakTnyeckoe nuddepeHupoBaHHOE 3a1aHNE



Bapuanrt 1

1) HaiiTn HauMeHbIIee 3HaueHre GyHKIUU y = x> — 15x2 + 19 na orpeske [5; 15]

2

2) HaiiTn HauMeHbIIIee 3HaYeHUE PYHKIIMU Y = ad % na orpeske [3; 40]
3) Haiitu Haumenslnee 3Hauenne Gpyuxiuu y = (x — 3)%(x — 6) — 1 Ha otpeske [4; 6]

4) Haiitu Haubonsiuee 3HaueHre pyaxuuu y = In(x + 9)° — 9x ma orpeske [—3,5; 0]

Bapuant 2

1) Haiiti Hanbosbiree 3Hauenne Gpyakiun y = 12v/2 cos x + 12x — 3w + 9 na oTpeske [0 ; g]

2) Haiitu HaumensbIIee 3HaYeHHe QyHKIUU y = —4x + 2tgx + m + 16 Ha oTpeske [— g ; g]

3) Haiitu HauGombiIee 3HaYeHUe GyHKIMK Y = 9 cos x + 15x — 4 Ha oTpe3ke [— %ﬂ ; 0]

4) HaiiTn HauMeHbIIee 3HaueHue pyHKIUU y = e2* — 11e* — 1 na otpeske [—1; 2]

Kputepun onieHKkH BbINOJTHEHUS] MPAKTHYECKUX PadoT

«5»-Pabora nomkHa ObITH BHIIMOJIHEHA PABUIBHO U B MOJHOM 00BEMe , 90-100% BBINIOIHEHUSI.
«4»-Pabora BbIIIOIHEHA IPABUIBHO, HO UMEIOTCS] HEOUEThI, MPOLECHT BBIIONHEHHUS 75-89%.
«3»- PaboTa BBITIOJIHEHA MTPABHIILHO, HO UMEIOTCS ONIMOKH, TIPOIICHT BhIoHeHUs 50-74%.

CamocrosiTesibHas padora

Bapmuanr 1

HccnenoBath GyHKIUIO C TOMOIIIBIO MPOU3BOIHON U MIOCTPOUTH €€ TpaduK:
y=x"-3x"+4

2)y=—x'-8x>-16

3)y=—x" +3x+2

Bapuant 2

HccnenoBarh GyHKINIO ¢ TOMOIIBIO TPOU3BOTHON M TIOCTPOUTH €€ TpaduK:
1)y=—x" +4x> —4x

1, 1,
2)y=—x ——x
Y=Y o

3yy=x'-2x"+2

KpuTtepun onieHKH BbINOJTHEHUSI MPAKTHYECKUX PadoT

«5»-Pabora nomkHa OBITH BHIIMTOJIHEHA PABUIBHO U B OIHOM 00BEMe , 90-100% BEITIOIHEHUS.
«4»-PaboTa BBITOJIHEHA TPABUIIBHO, HO UMEIOTCS HEIOUETHI, MPOIICHT BBITOMHEHHS 75-89%.
«3»- PaboTa BbINONIHEHA MTPAaBUIIBHO, HO MMEIOTCS OIMOKH, TIPOLIEHT BhiroHeHus 50-74%.



IIpakTuyeckoe nuddepeHMPOBAHHOE 3a]aHHe
Bapuanr 1

Haiitu HeonpeneneHHbIA HHTETpAT:

1) I4sinxdx i2) _[6cosxdx ;

3) j(— 0 jdx;4) j(—l—g)dx;

cos? x
5) j(x6 + ]dx ;0) j(xz +6x)ix;

KOHmpOJZbele 80npocsl

2
CoS X

a) YTO TAKOE HEOTPEICICHHBIN UHTETpaT?
0) KaK MPOBEPUTH PE3yIbTATHl HHTETPUPOBAHNS?
Bapuant 2

Haiitu HeonpeneneHHbId HHTETpa:

1) ISsinm;Z) chosxdx;

3) j(— 16 jdx;4) I%dx;

sin” x

5) j(ﬂ—

Konmponvuvie sonpocwi

12 xjdx ;6) I(Sx —4x3 }bc .

sin

a) 94TO TaKO€ HEOTPEIEICHHBIN HHTETPaIT?

0) KaK IPOBEPHUTH Pe3yIbTaThl UHTETPUPOBAHUS?

KpuTtepun onieHKH BbINOJTHEHUS] MPAKTHYECKUX PadOT

«5»-Pabota nomkHa OBITH BBITOJIHEHA MPABUIIBHO U B MOJIHOM 00BEME , 90-100% BBIMOTHEHUS.
«4»-PaboTa BBITOIHEHA PAaBUIIBHO, HO UMEIOTCS HEIOUETHI, MPOIICHT BBITOMHEHHS 75-89%.
«3»- PaboTa BbINONIHEHA MTPAaBUIIBHO, HO MMEIOTCS OIIMOKH, TIPOLIEHT BhinosHeHus: 50-74%.

IIpakTuyeckoe nuddepeHUMpPoOBaAHHOE 3a]aHHE
Bapmuanr 1

Brruucnuts uHTETpaL:
1 T
1) j—cos(2x+—]dx;
2 4
2) je2x+4dx;
V4
3) |3sin| 2x—— |dx;
) .[ sm( X 3} x
3 S5x
4) f ——+e" —cos10x |dx;
X

KOHmpO]Zbele 80Nnpocsl



a) CKOJIBKO MEePBOOOPa3HBIX MOXKET ObITh Y 0HOU (yHKIMKU? Kak Ha3bIBaeTCsI 3TO CBOMCTBO?

0) BBIUHCIIHTS: j (xz +3e" —6x+ %cos xjdx .

BapuanT 2

Brruncnuthb HUHTCTpal:
1) Il sin(4x - Ejdx ;

3 6)
2) [(5x+8)dx;

3) j6cos(%x +%jdx;

4) | (— 2 15 _gin 3x]dx .
X

KOHmpOJZbele 80npocsvl

a) CKOJIBKO MEPBOOOpa3HBIX MOXKET OBITh y 0HOH pyHKIMK? Kak Ha3bIBaeTCst 3TO CBOHCTBO?
5 PR
0) BBIYNCIIHTE: I 4x> +7 —6x +§smx dx -

Kpurtepun oueHkH BbINOJTHEHUS] IPAKTHYECKUX PadoT

«5»-Pabora nomkHa ObITH BHIIMOJIHEHA PABUIBHO U B MOJHOM 00BEMe , 90-100% BBITIOIHECHUS.
«4»-Pabora BbIIIOIHEHA IPABUIBHO, HO UMEIOTCS] HEOUEThI, MPOLECHT BBINONHEHHS 75-89%.
«3»- PaboTa BBITIONTHEHA MTPABIIIEHO, HO UMEIOTCS OIIMOKH, TPOIICHT BhIoHEeHUs 50-74%.

IIpakTuyeckoe n1uddepeHupoBaHHOE 3a1aHHE

Bapmuanr 1.
BbruncnuTe onpezeneHHble MHTErpabl, Mob3ysch Gpopmynoir Herotona-Jleitonuna:

T

1. fD; cosx dx

5. [ ,dx 7. fﬁl(-‘% + x)dx
fg L...3
—1 3432
Bapmuanr 2.

BbruuciuThe onpeneneHHble MHTErpabl, MONab3ysch Gpopmyinoit HeioTona-JleitbHuma:

n
1. [zsinx dx



2. ff X dx

3 1 dx

0 x+1

JJ (5 — 0dx



Kputepun onieHKH BHINOJHEHUS MPAKTHYECKUX PadoT

«5»-Pabora gomkHa OBITH BRITTOTHEHA MMPABHIILHO H B TOTHOM 00BEME , 90-100% BBITOTHEHMS.
«4»-PaboTa BBITTOTHEHA TIPABUIIBHO, HO IMEIOTCS HEIOUETHI, MPOIIEHT BHITOIHEHHS 75-89%.
«3»- PaboTa BBIMIOJIHEHA MPABUIIEHO, HO UMEIOTCS ONTHOKH, IPOICHT BhIMONHEeHUs 50-74%.

IIpakTnyeckoe nudpPpepeHuupoBaHHoE 3a1aHNE

BapmuanTt 1

Brruncauts OHpe,E[CHCHHI:Iﬁ HHTCTpal:

7,

4 (3
D I3x2dx§ 2) Jsin 3xdx >
0 0

D [ears DL
edx> J.1—2x’
0

1

[N

7 4
5) IsinZZxdx ;6)Ism xdx ;
0 0

0.2 _ 12
7)J-x 2x)3 2x)d : S)J-x 4xdx
e x=2 0 X—2

Bapuanrt 2

Brruucnuth onpenene bl HHTErpall:

2
1) .Z[xzdx? 2) jx3dx;
1

1

l1+x2

7
3) fsiandx; 4)f dx )
0

1
1
dx . Xy -
» L6 [erax;
0 0
3(.2 2.2
7 J-<x —3x+2X2+x)d e ~3x-10
1 - X2

2 1

KpuTtepun oueHky BbINOJTHEHUS] NPAKTHYECKUX PadoT

«5»-Pabora momKHa ObITh BBINIOJIHEHA IPABUJIBLHO U B MOJHOM 00béMe , 90-100% BBIIOTHEHHMS.
«4»-Pabora BhITIOIHEHA IPABUIIBHO, HO HMEIOTCS HEIOUETHI, MPOIEHT BBITOIHEHUS 75-89%.
«3»- PaboTa BbINOIHEHA TPaBUIBHO, HO UMEIOTCS OMIMOKH, IPOLUEHT BhinosnHeHus 50-74%.
IIpakTuyeckoe 1uddepeHpPoOBaHHOE 3a]aHHe

BapmuanTt 1

1. Boruucaums naowads gueypul, 02panuienHou IUHUSIMU:



) y=x*, y=0, x=5;
2) y=x>+2, y=0, x=0, x=3;
3) y=sinx, y=0, X=%;

Konmpoavnwle sonpoc.

Yto Takoe KpUBOIMHEHHAS TpaTeIs?

Bapuanrt 2

1.Bviuucaums niowadv gueypuvl, 02pAHUYEHHON TUHUAMU:
) y=x%, y=0, x=—4;

2) y=x’, y=0, x=5, x=1;

T T
3) y=cosx, y=0, x=——", x=—.
)y y 2 1

KOHmpOJleble esonpoc.

UTto Takoe KpUBOJIMHEWHAS TpameIus?

KpuTtepun onieHkH BbINOJTHEHUS] MPAKTHYECKUX PadoT

«5»-Pabora momkHa OBITH BEITIOIHEHA IPABHIIHLHO U B IMTOTHOM 00B&Me , 90-100% BBIIOTHEHHUS.
«4»-PaboTa BBINIOJIHEHA IPABUIBHO, HO UMEIOTCSl HEJOUETHI, MPOLEHT BHIIOIHEHHS 75-89%.
«3»- PaboTa BBIMOJIHEHA MPABUIIEHO, HO UMEIOTCS OUTHOKH, IPOICHT BhiMoNHEeHUs 50-74%.

IIpakTyeckoe TuddepeHnNpPOBaAHHOE 3a]aHHE
Bapuanr 1
1) Haiiti 06beM Temna, MoIyYeHHOTO MPH BPAIIEHUH BOKPYT OCH aOCIIMCC KPUBOIMHEHHON TpareIum,
OTpaHMYeHHON muHuAME: Y = VX, y=0, x=1,x=4 .
. 2
2) BbuuciauTh 00beM Tela, TOIYYSHHOTO OT BpalleHus: QUrypbl, OrpaHUYeHHON JuHusiMd Y =X, y =0
, x=1, x=3, Bokpyr ocu Ox.
3) Boruncnuts 006EM TeNa, 00pa30BaHHOTO BpaIllEHHEM BOKPYT OCH Oy (UTYpHl, OTpaHHYCHHOW JTMHUSMH
2
y=—,y=1Ly=4,x=0.
X
Bapuanr 2
1) Haiiti 06beM Temna, MOIy4eHHOTO MPH BPAIIEHUH BOKPYT OCH aOCIIMCC KPUBOJIMHEHHON TpareIu,
OrpaHMYeHHON muHUAMI:Y = x, y=0,x=0,x=1.
. 2
2) BbuucauTh 00BEM TelNa, TOIYYSHHOTO OT BpalleHus: QUrypbl, OrpaHUYeHHON JuHusiMd Yy =X, y =0
, x=—1, x=2, Bokpyr ocu Ox.
3) Boruncnuth 006EM Tena, 00pa30BaHHOTO BpaIIEHHEM BOKPYT OCH OX (DUTYpHI, OTpaHHYCHHOW JTMHUSMH
2 2
y=x,y ==x
Kputepun oneHKr BBINOJIHEHUS] IPAKTHYECKUX padoT

«5»-Pabora 1omKHa ObITh BBINIOJIHEHA IPABHJILHO U B MOJIHOM 00béMe , 90-100% BBIOTHEHHMS.
«4»-PaboTa BEITIOTHEHA TTPABIWIIBHO, HO UMEIOTCS HEIOUETHI, MPOIICHT BBHITOHEHUS 75-89%.



«3»- PaboTa BeITIOTHEHA TIPABIIIEHO, HO UMEIOTCS OITHOKH, MPOTICHT BBITTOTHEHMST 50-74%.

4. 3agaHue U1 IK3aMeHYIOLIErocs

4.1. Coaep:xkanue 3K3aMeHANMOHHBIX OMJI€TOB, TECTOBBIX 3a/IaHNI, IEPeYHU BOMPOCOB

CryaeHTtam OyayT NpeaJioKeHbl cJeaylouue IK3aMeHAIMOHHbIE TeCThI:

Jk3ameH nmo maremaruke I kypc

DK3aMeHalMOHHBIN TecT 1Mo Marematuke I kypca, 1 cemectp

Bapuant Nel

1) Pemmre ypaBuenue: 2> —6-2"+8=0

a) x=1; x=4 0) x=1; x=2 B) x=0; x=2 1) Ipyroii oTBeT.
2) Beoruucnure log, 4 -log, 27

a)-6;0) 18 ;B) 16 ; r) Ipyroii oTBeT.

3) Pemmre ypasuenue: log,(x” +7x—5) = log,(4x—1)
a) x=1; x=-4; 0) x=1; B) x=-4; ) lpyroi oTBer.

4) Pemmnte HepaBeHCTBO: logs x > log(3x —4)

a) Her pemenuii; 6) x>2; B) 1% < x < 2;r) Apyroii oTBeT.
5) JIoKaxXuTe TOXKAECTBO: (sina - cosa) > =1- sin2a

6) Pemure nepaBenctBo:  67° <216

a) x<55;06)x>1;B) OSxS%;r)I[pyroﬁOTBeT.

. Vs
7) Boruucnuts sina, tgo, ctga, eciau cosa=0,8, a 7 <a<llr

Bapuant Ne2

1) Pemure ypaBHenne: 57 —6-5"+5=0
a) x=1; x=5 6) x=1; x=0 B) x=0; x=5 ) pyroii oTserT.
2) Beruucnure log,16-log,9

a) - Ipyroii otet; 6) 18 ;B) 16 ;1) 8



3) Pemmre ypasuenue: log,(x* —4x—5) =log,(7 —3x)
a) x=-3; x=4; 0) x=-3; B) x=4; 1) pyroii oTBer.
4) Pewmmute HepaBeHCTBO: log, x > log,(2x —4)

a) Her pemenuii; 6) x>2; B) 2 < x < 4; 1) [pyroii oTBer.
5) JloKa)XxuTe TOKIECTBO: 2cos’ a =1+cos2a

6) Pemmre nepaBencteo: 4’7 >167"
a) x<-3;0)x<3;;B)x=>-5;T1) pyroii oTser.

7) Haiitu cosa, tga, ctga, eciu sino=— % ,a 377[ <a<ll2rx

OK3aMEHALMOHHBII TecT o MareMartuke I kypca, 2 cemecTp

Bapmuanr 1.
2 X
1) Haiitn mpomsBonuyro:  —5 +COS —— In5x
X

10 1 x 5 10 X 10 X
a) ————Sin——— 0) —+Sin——5x B) —+coS——5x T TOH OTBET.
) X 3 3 x ) x° 3 ) x° 3 ) Ay

2) Haiitn HanGombiiee i HanMeHblIee 3Hauenue GyHkmun f(x) = x° —3x° +4 Ha oTpeske [— 3;2]

a) f(0)=5 - manbonsiiee 3HaueHue, f(1)=-27 — HanMeHbIIIee 3HAYCHUE.
0) f(-3)=6 - HauGompImee 3HaUcHUE, f(2)=5 — HaMMeHbIIIee 3HAUCHHE

B) Jlpyroii otBet. T) f(0)=4 - HanGonbuiee 3HaUeHHE; f(-3)=-50— HauMeHbIIIee 3HAYCHUE.

, X
3) Haiiti Heonpe ie/IeHHbIA HUHTErPa: I(e > ~3cos - +/x )dx

+c

2 3 1 2 3
a) 2e“—3sin§+ “3’“ 1e:6) e +20sinE 4 e B)Eezx—lein§+ \/3"_

Jx

r) pyroii oTBeT.
4
4) BeryuicnuTh onpeieNieHHBIN HHTErPat: '[ 3\/;dx

0

a) 64;0) 16 ; B) 8 ; r) [lpyroii oTBeT.

. 2
5) Berumucauth mwiomiaib GUrypel, orpanndeHso guausamun: y =1—x";y=0;x=0;x =1



6) lnaroHanb 0CeBOTO CCUCHMSI MITMHApPA paBHa 10cM 1 HAKIIOHEHA K TUIOCKOCTH OCHOBaHUSA Mo yritoM 60°.
HaitauTe nomaab OCHOBaHUS M BBICOTY IMJIMHIIPA.

a) Soen =6,257m cM*; h=5 \/§ cM” 5 6) Soen =25 cM?; h=5¢M” ; B) Soey =61 cM*; h= \/§ cM’; T) Hpyroii oTBeT.

7) B mpaBuibHOM TpeyroJapHON MHpaMUIe CTOPOHA OCHOBAHHA paBHA 6 cM, antodeMa paBHa 5 cm. Haiitn
TUIOINA/Ib €€ MOJTHOM MOBEPXHOCTH.

a) S =45+93cm>;6) S =22,5+2,25V3em?;B) S =225eu>;1) S =2.25V3cn’

IK3aMeHAUMOHHBIH TecT o MatemaTuke I Kypca, 2 cemecTp

Bapwmanr 2.

X
1) Haiitu npousBoanyto: X "'+ 4cos Z —In6x

a) 11x" —sinf—g 6) x"° —sint —6x B) 11x—4sin£—§r) JIpyroii oTBeT.
4 x 4 4 x

2) Haiitu HanGonblee 1 HanMeHbLee 3HaueHne Gpyakumn f(x) = —x° +4x° —4x Ha oTpeske [— 2;2]

a) f(2)=0 - nauGombIce 3HaUeHUE, f(-2)=-1 — HAUMEHbIIICE 3HAUCHUE.

0) f(-2)=6 - nanbonpice 3HaueHue, f(2)=5 — HauMeHbIlIee 3HAYCHUE

1 25
B) [pyroii oter. T) f(-2)=32 - HanbopLIce 3HAYCHHE; [ (—j = —E — HauMEHBbIIIee 3HaYCHUE.

3

. X 6
3) HaiiT HeonpeeI€HHbINA HHTETPAIL: .[(SIH(Z +5)——)dx
X

2) cos(% +5)—Inx 6) cos(% +5)—6x B)— 4cos(§ +5)—6Inx ) Jpyroii otser.

27
1
4) BerauicnuTh onpeieNieHHBIN HHTErPat: I— dx
1

Yx
a) 10;0) 12 ; B) 9 ; r) [pyroii oTBeT.

5) Beruncnuts miomanas GUrypsl, OrpaHUYCHHON IMHUSMA: Y = x*+2 y=3

1
a) 2 kB.e1I.; 0) 3 kB.e.; B) IEKB.C,Z[.; r) 1 xB.ex.

6) OceBoe ceueHne KOHYca — TPEYTONBbHUK, IUIOMAAb KOTOPOTO paBHa 32\/§CM , @ OJIMH U3 YIJIOB paBeH /20°.
Haiigure BbICOTY KOHYca U MJIOLIA/Ab €r0 OCHOBAaHMSI.

ayh=4cu;S, = 48mm’ 6) h=4\3cu; S, =16mm? ;) h=14cu; S, =144en’; ) Jipyroii otser.

7) Haiitn 00beM U IJIOMIAAb MOJHOW MOBEPXHOCTH MPABMIIEHON MIECTUYTOIBHON MTPU3MBI, CTOPOHA OCHOBAaHUS
koTopo# 10cm, BeicoTa paBHa 20cM.



V= 2543 em’;S =206+ m)em® _V = 25043

2.¢ _ 2
2) 3 .6) 3 em” ;S =20006 + m)em

V =300cm’; S =200mm®  V =250cm?;S =300(1 + 7)em?

B) r



5.2.4 Kpurepuu ouenku:

"OTgHO" - €Cli  CTYEeHT TIIyOOKO W MPOYHO YCBOWJI BECh MPOTPAMMHEIN MaTeprai B paMKax
YKa3aHHBIX OOHMX W TNpO(ECCHOHANBHBIX KOMICTCHIIUN, 3HAaHWUM U yMmeHuWil. VcuepnbiBaroie,
MOCJIEeIOBATENIFHO, TPAMOTHO W JIOTHYECKH CTPOMHO €ro M3jaraet, TECHO YBS3BIBACT C  YCIOBUSMHU
COBPEMEHHOTO TPOM3BOJICTBA, HE 3aTPYAHSETCS C OTBETOM MNPH BHIOM3MCHCHHHU 3aJlaHus, CBOOOIHO
CIIPABIISAETCS C 3aJja4aMy W MPAKTUYSCKUMU 33JJaHUSMH, NMPABUIBHO 00OOCHOBBIBACT MPUHSTHIC PEIICHHUS,
YMEET CaMOCTOSTEIILHO 00001aTh U U3J1araTh MaTepHa, He JOMYyCKas OIHUOOK.

"Xopomo" - ecnu TBEpPIO CTYIEHT 3HAET MPOTPAMMHBIM MaTephal, TPaAaMOTHO H IIO
CYIIECTBY HW3JaraeT €ro, He JOIyCKAaeT CYIIECTBCHHBIX HETOYHOCTEH B OTBETE HA BOIPOC, MOXKET
NPaBUIBHO MPHUMEHSITh TEOPETHUYECKHE TOJOKEHUS U BIaJceT HEOOXOAMMBIMH YMCHUSMHM U HaBBIKAMU
MIPY BBITIOJTHCHUY TIPAKTUYCCKUX 33 JaHUM.

"Y IOBNETBOPUTENHHO" - €CIM CTYACHT YCBOWJI TOJBKO OCHOBHOHM Marepwall, HO He 3HaeT
OTAENBHBIX JeTaneil, NOMmycKaeT HETOYHOCTH, HEIOCTATOYHO INPaBWIbHBIE (OPMYIHPOBKH, HapyIIaeT
MOCJIE0BATENFHOCTD B M3JI0KEHUH MTPOrPaMMHOT0 MaTepuaa 1 UCIBITHIBACT 3aTPyTHEHHUS B BHIIOJTHEHUH
MPaKTUYECKUX 3aaHui.

- "HeynoBieTBOPUTENbHO" - €ClIM CTYIACHT HE 3HAeT 3HAYUTEIILHONW YacTH MPOTrpaMMHOTO
MaTepuana, A0MyCcKaeT CyIIECTBCHHBIC ONIMOKH, C OOJIIIUMY 3aTPyTHCHUSIMH BBITIOJHSICT MPAKTHUICCKUC
3aJlaHusl, 3a/1a4u.



