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1 NOSICHUTEJIBHAS 3AITUCKA

1.1 ObaacTh NpUMeHeHHsI POTrPaMMBbI
PabGouass mporpamma yueOGHOro mnpenmera OOIL.07 Mamemamuka SBISETCS YacCThIO
00pa3oBaTeNbHON TPOrpaMMBbl MOATOTOBKH CIEIHAIMCTOB CPEAHET0 3BEHA, pa3pabOTaHHOU B
cootBercTBUU ¢ PI'OC CIIO mo cnenuansHocTH 46.02.01 Jlokymenmayuonnoe obecneuenue
VAPABIEeHUsl U apXUBOBEOeHUe
1.2 MecTo npeaMera B CTPYKTYpe NPOrpaMMbl OJATOTOBKH CIIEIIHATHCTOB CPeIHEro
3BeHa
VYueOnpiii npeamer QOOIL07 Mamemamuxa, u3ydaercss Ha 0a30BOM YpPOBHe B
0011e00pa3oBaTEIbHOM IIUKJIE YI€OHOTO TJIaHa OCHOBHOM MpodeccuoHaIbsHON 00pa3oBaTeIbHOM
nporpaMMbl  cenuanbHOCTH  46.02.01 Jlokymenmayuonnoe obecneuenue ynpagieHus u
apxusogeoenue
[IpodeccnoHaTbHO-OPUEHTHPOBAHHOE COJICP)KAHUE PEATU3YeTCS B MPUKIATHOM MOJYJC Ha
MaTepuaie MPaKTUYECKUX 3aHATHI, OpPUEHTUPOBAHHBIX HA (P OPMHUPOBAHKE Y O0yUYAIOLTUXCS 3HAHUH U
yMEHHI B 00JacTH MaTeMAaTUKH, HABBIKM WX MPHUMEHCHUS B MPAKTHYECKOW MPOPEeCCHOHATHHON
JESTEIIbHOCTH.

1.3 O0bem yueOHOro mpeaMeTa U BUAbI Y4eOHOH padoThI

Bup yyeOHo# padoThl O0BeM yacoB
O06beM 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHOT0 peaMeTa 222
B TOM YHCJIE:
OCHOBHOE coJiep:KaHue: 184
B TOM YHCJIE:
- TEOpETUYEeCcKoe 00ydeHne 78
- IPAKTUYECKUE 3aHATHS 106
IIpodeccnonanbHO-0pHMEHTHPOBAHHOE COJlep:KaHMe (CodepiKaHue 12
NPHUKJIATHOT0 MOAYJIA):
B TOM YHCJIE:
- IPAKTUYECKUE 3aHSITHS 12
CaMOCTOsITeIbHAsA padoTa 22
Ipomexxyrounas arrectamust (qugdepeHInPOBAHHBIN 324€T, IK3aMeH ) 4




2 IINTAHUPYEMBIE PE3YJIBTATbBI

B pesynbTare uszydeHus npeaMmera y OOydHarOLIMXCA JOJDKHBI OBITh  COPMHPOBAHBI
JMYHOCTHBIE, METAIIPEIMETHBIE U IPEIMETHBIE PE3YIIbTATHI.

JIn4yHOCTHBIE pe3yJIbTAThI

OcBoeHmne mporpaMmbl IpeaMETa COMPOBOXKIACTCA (POPMUPOBAHHEM Y OOyYarOIUXCS
JIMYHOCTHBIX PE3YJIbTAaTOB:

IPaX1aHCKOI0 BOCIIUTAHMUSL:

YMEHHE B3aUMOJIEHICTBOBATh C COLMAIIbHBIMUA HHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIUSAMU
Y Ha3HA4YEHUEM;

MIaTPUOTHUYECKOrO BOCIIUTAHHUSA:

LIEHHOCTHOE OTHOILIEHHE K TIOCYJapCTBEHHBIM CHMBOJAM, UCTOPUYECKOMY U IPUPOIHOMY
HaCJIEJUIO, NMaMATHUKAM, TpaaulMsM HapoaoB Poccun, nocrtmxkenusm Poccun B Hayke, HCKYCCTBE,
CIIOpPTE, TEXHOJIOTUSX U TPYAE;

JyXOBHO-HPABCTBEHHOI'O BOCIIUTAHHUS:

CIOCOOHOCTH OIIEHHBATh CUTYAllUI0 W MPUHUMATh OCO3HAHHBIC PEIICHHUS, OPUEHTHPYSCh Ha
MOpabHO-HPABCTBEHHbBIE HOPMBI U LIECHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYAYIIero;

ACTETUYECKOT0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIOYas ICTETUKY ObITa, Hay4HOTO U TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Aa U OOIIECTBEHHBIX OTHOLIECHHUIA;

TOTOBHOCTB K CAMOBBIP@KEHHUIO B Pa3HBIX BUJIaX UCKYCCTBA, CTPEMIICHHE MPOSIBIISITh KA4eCTBA
TBOPYECKOM JIMYHOCTH;

($U3M4eCKOro BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTD 3JIOPOBOTO M O€30MacCHOTO 00pa3a >KU3HU, OTBETCTBEHHOT'O OTHOIIEHUS K
CBOEMY 3[I0POBBIO;

aKTUBHOE HEMPUSATHE BPEAHBIX MPUBBIYEK U MHBIX (OPM MNPUUYHMHEHMS Bpeaa GU3NUECKOMY U
IICUXUUYECKOMY 3/I0POBBIO;

TPYJAOBOI'O BOCIIUTAHMUSL:

TOTOBHOCTb K TPYJly, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPYI0I00HE;

TOTOBHOCTh K AKTHBHOHM JESITENbHOCTH TEXHOJOTMYECKOW M COLMAIbHON HAIpaBIIEHHOCTH,
CHOCOOHOCTh MHUITUUPOBATD, INIAHUPOBATH U CAMOCTOSTEIBHO BBIIOIHATH TaKyIO JESTeIbHOCTD;

UHTEpEC K pa3luyHbIM cdepaM NpodecCHOHATbHOW AESTENbHOCTH, YMEHHE COBEpIIaTh
0CO3HAHHBII BEIOOp OyayIeit mpodeccuu U peaan30BbIBaTh COOCTBEHHbIE dKU3HEHHBIE TIaHBI;

TOTOBHOCTB M CIIOCOOHOCTB K 00pa30BaHUIO U CaMOOOPa30BaHUIO Ha IPOTSHKEHNUHN BCEH KU3HU;

9KOJIOTMYECKOT0 BOCTIMTAHUS:

c(OPMUPOBAHHOCTh ~ IKOJIOTUYECKOM  KYJIbTYpbl, TOHMMAaHUE BIUSHUS  COLIMAIBHO-
HKOHOMHUYECKHUX MPOILIECCOB HA COCTOSTHUE IPUPOIHON U COLMAIBHON Cpeibl, 0CO3HAHUE ITT00ATBHOTO
XapakTepa dKOJIOTUYECKUX MPOOIIeM;

aKTUBHOE HETIPUATHE NEHCTBUH, IPUHOCALINX BPE OKPYXKAIOLIEH Cpene;

yYMEHHE NPOTHO3UPOBATH HEOIATOMPHUATHBIE IKOJIOTUYECKUE TOCIEICTBUS MTPEANPUHIMAEMbIX
JIEMCTBUM, IIPEAOTBPALLATD UX;

LIEHHOCTH HAyYHOTO MMO3HAHUS:

c(OPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U 00IIeCTBEHHOM MPaKTHUKH, OCHOBAHHOTO Ha IUAJIore KyJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO
CBOETO MECTa B NIOJUKYJIBTYPHOM MHPE;

OCO3HaHUE LEHHOCTU HAy4YHOW [JEATEIbHOCTH, T'OTOBHOCTb OCYIIECTBISATH MNPOEKTHYIO U
HCCJIE0BATEIbCKYIO AESITEIbHOCTh HHAUBUAYAIBHO U B TPYIIIIE.



VYuureiBas crienuuKy npeaMera, JUYHOCTHBIE pe3yIbTaThl B IPOrpaMMe KOHKPETU3UPOBAHbI
KaK:

JI1 - copMUPOBAHHOCTH MPEACTABICHUNA O MaTeMaTHKE KaK YHUBEPCAIBLHOM SI3bIKE HAYKH,
CpEICTBE MOJICIUPOBAHUS SBJICHUN U MPOLIECCOB, UACSIX U METOJAaX MATEMATHKH;

JI2' - mnoHuMaHu€ 3HAYMMOCTH MATEMAaTHKUA [UIi HAyYHO-TEXHUYECKOTOo Iporpecca,
c(hOpMUPOBAHHOCTh OTHOIICHUS K MaTeMaTHKE KaK K YacTH OOIIEYEeIOBEUECKOW KYJIBTYPhI depes
3HAKOMCTBO C UCTOPUEH PA3BUTHS MAaTEMATUKH, 3BOJIFOLIUEN MATEMAaTUYECKUX UJICH;

JI3' - pa3BUTHE  JIOTHYECKOTO  MBIIUICHUS, MPOCTPAHCTBEHHOTO  BOOOpaKE€HUS,
QITOPUTMUYECKONW KYJIBTYpPbI, KPUTUYHOCTH MBIILJICHUS HAa ypOBHE, HEOOXOTUMOM it Oymymiei
po¢eCCHOHAIBHON JEATENBHOCTH, JUTS MPOAOKEHHUST 00pa30BaHMs M CaMOOOpa30BaHUS;

JI4 - oBnajieHUEe MATEMATHYECKUMU 3HAHUSIMA B YMEHUSIMU, HEOOXOAMMBIMHU B MIOBCEAHEBHON
JKU3HM, JUII  OCBOGHHSI  CMEXKHBIX  €CT€CTBEHHO-HAYYHBIX  JMCHUIUIMH W JUCLUIUIMH
po(heCcCHOHATTLHOTO ITUKJIA, JIJIS TTOJIydeHUsT 00pa30BaHus B 00J1acTIX, HE TPEOYIOIIHUX YriIyOJIeHHON
MaTeMaTH4YeCKOM IMOATOTOBKH;

JIS - TOTOBHOCTH U CHOCOOHOCTH K OOpa3oBaHMIO, B TOM YHUCJIE CamMO00pa3oBaHUIO, Ha
MPOTSYKEHUU BCEU JKU3HU;

JI6 - co3HaTenbHOE OTHONIIEHUE K HEMPEPHIBHOMY OOpPA30BAHHMIO KaK YCJIOBHIO YCIEITHOM
podeCCHOHAIBHON U 0OIIECTBEHHOM JCATEIHbHOCTH,

JI7 - rOoTOBHOCTb M CHOCOOHOCTH K CaMOCTOSITEIbHOM TBOPYECKOW M OTBETCTBEHHOU
JESATEIIBHOCTH;
JI8 - TOTOBHOCTh K KOJUIGKTHBHOH paboTe, COTPYAHHYECTBY CO CBEPCTHHKAMH B

00pa3oBaTeIbHON, OOIIECTBEHHO OJIE3HON, YUeOHO-ICCIe10BaTeNbCKOM, TPOEKTHON U JPYTUX BUAAX
JeSITEIIbHOCTH;

JI9 - oTHOLIEHHE K TPOPECCHOHATBLHON JeSITeIbHOCTH KaK BO3MOKHOCTH y4acTUsl B pEIIEHUN
JIMYHBIX, OOIIECTBEHHBIX, TOCY/IaPCTBEHHBIX, OOIIEHAIIMOHATBHBIX MTPOOIIEM.

Jns GopMHpOBaHUS 3TUX pPE3YyIbTaTOB y oOydarommxcs (OPMHUPYIOTCS YHUBEpPCAIbHbIE
y4eOHbIe TCUCTBUS:

- IIMpOKas MOTHBAIMOHHAs OCHOBAa YYeOHOH MAEATeNbHOCTH, BKJIOYAIOLIas COLMAJIbHBIE,
yueOHO-T03HABaTENbHbIE U BHEIIHUE MOTHUBBI;

- y4eOHO-TIO3HaBaTENbHbIM HHTEpEC K HOBOMY Y4eOHOMY MaTepuaily M crocodaM penieHus
HOBOM 3a7a4H;

- OpHMeHTalys Ha MOHUMaHWE NMPUYMH ycrexa B y4eOHOW AeATeNbHOCTH, B TOM YHCIE Ha
caMOaHaJM3 U CAMOKOHTpOJIb pe3yJibTaTa, Ha aHali3 COOTBETCTBUSA PE3YJIbTAaTOB TPEeOOBaHUSAM
KOHKPETHOH 3ajauu;

- CIOCOOHOCTH K CAMOOIIEHKE Ha OCHOBE KPUTEPUEB YCIEIIHOCTH YUeOHOM e TeNbHOCTH;

- OpHEHTAIMs B HPAaBCTBEHHOM COJICPKAHUU M CMBICIIE KaK COOCTBEHHBIX MOCTYIKOB, TaK U
ITOCTYIIKOB OKPYKAIOIINX JIFOJEH;

- ITUYECKHMX YYBCTB — CTbIJa, BUHBI, COBECTH KaK PETYJIATOPOB MOPAJIBHOIO IIOBEIEHUS.

®opmuposanue Y'Y /| npoBOAUTCS IPU MOMOLIN PEMIEHUS CIEAYIOINX TUITOBBIX 3a/1a4:

- o0ecriedyeHrne BO3MOKHOCTH CaMOCTOSTENIbHOM MOCTAaHOBKM IeJIel M 3aJad B MPEAMETHOM
00y4eHUH, TPOSKTHOU U yu4eOHO-MCCIIEIOBATEIHCKON NEATEILHOCTH 00yJarOIINXCS;

- o0ecrieyeHrne BO3MOKHOCTH CaMOCTOSATEILHOTO BEIOOpa 00yJaroIUMUCS TEMIIA, PEXUMOB U
¢dbopM 0cBOEHUS PEIMETHOTO MaTepHaa;

- ofecriedyeHne HaaMuusi B 0Opa30BaTENbHONM JAEATENBHOCTH COOBITHH, TpeOyIOIUX OT
o0y4aromuxcs MpeAbsIBICHUS IPOAYKTOB CBOEH JEATEIbHOCTH.

MetanpeamMeTHbie pe3yJIbTaThI

OcBoeHne mnporpamMmbl IpeaMeTa CONPOBOXKIAETCA (HOPMUPOBAHMEM Yy OO0yYaromuxcs
METaNpPEIMETHBIX PE3YJIbTATOB:

1. OBnageHue yHuBEpCalbHBIMHU y4€OHBIMU IIO3HABATEIILHBIMU AEHCTBUSAMMU:

a) 6a30BbIe JOTMUYECKUE ICHCTBUSA:

OIIPEACIATD LENHN NCSITEIbHOCTH, 3a1aBaTh IAPaMETPhl U KPUTEPUH UX TOCTHIKEHUS;



BHOCUTHb KOPPEKTHBBI B JACATEIBHOCTH, OIICHUBATh COOTBETCTBHUE PE3YJIHTATOB IEIISM,
OIICHUBATh PUCKHU MOCIIECACTBUH JESITEIILHOCTH;

0) 6a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUS:

BIIQJICTh HAaBBIKAMH Yy4eOHO-UCCIICJIOBATEILCKON W TMPOCKTHOW JEATEILHOCTH, HAaBBIKAMH
paspenieHus mpooiem;

CIOCOOHOCTh U TOTOBHOCTH K CAMOCTOSTEIHHOMY TOMCKY METOJOB PEIICHHS MPAKTHICCKUX
3a/1a4, MPUMEHEHHUIO Pa3IUNIHBIX METOJ/IOB ITO3HAHMS;

(hopMHPOBaHKHE HAYYHOTO THIA MBIIUICHHUS, BIAJICHUE HAYYHOW TEPMUHOJIOTHEH, KITFOYCBBIMU
MOHATHAMH U METOIAMHU;

BBISIBJIATh IPUYMHHO-CJICACTBEHHBIC CBSI3U U aKTYAIM3UPOBATh 3a/1a4y, BBIJIBUTATh TUTIOTE3Y €€
pelIeHHs, HaXOAUTh apTyYMEHTHI IS JI0Ka3aTeIbCTBA CBOMX YTBEPIKICHHWH, 3aJaBaTh IapaMmeTphbl U
KPUTEPUU PEIICHUS;

aHAJIM3UPOBATH MOJTYYCHHBIE B XOJI€ PEIICHUS 3314 Pe3yIbTaThl, KPUTUYECKU OLICHUBATh UX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;

YMETb IEPEHOCUTH 3HAHMSI B IO3HABATEIIbHYIO U TPAKTUYECKYIO 00IaCTH )KU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX 00J1acTeil;

BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHUS;

CTaBUTH MPOOIIEMBI U 33a49H, JIONYCKAIOIINE ATbTCPHATUBHBIC PEIICHUS;

B) paboTa ¢ uHpopMaIuei:

BJIQJICTh HABBIKAMH ITOTYYCHHUS HHPOPMAIH U3 UCTOYHUKOB PA3HBIX TUIIOB, CAMOCTOSITEIILHO
OCYIIECTBIISTH MOUCK, aHATIU3, CUCTEMATU3AlIUI0 U HHTEPIPETalMi0 HHGOPMAIIUU PAa3TMYHbIX BUIOB U
dbop™m mpeacTaBIeHUs;

UCIIOJIb30BaTh CPeACTBa MH(MOPMALMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTUN B PEIICHUU
KOTHUTUBHBIX, KOMMYHHKAaTUBHBIX W OPraHM3AIlMOHHBIX 3a/lad C COOJIIOJICHUEM TpeOOBaHMIT
HPrOHOMUKHU, TEXHUKU 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeHus, MPAaBOBBIX U ITUYECKUX HOPM,
HOpPM HMH(OPMAIIMOHHOMN 0€30MaCHOCTH.

2. OBnaieHHe YHUBEPCATHbHBIMA KOMMYHUKATUBHBIMU JICUCTBUSIMU:

a) obmieHue:

OCYIIIECTBISATH KOMMYHHUKAIIMH BO BCeX chepax KU3HU;

pacro3HaBaTh HeBepOaJIbHBIE CPE/ICTBA OOIIEHUS, IOHUMATh 3HAYEHUE COIMATIBHBIX 3HAKOB,
pacro3HaBaTh MPEANOCHIIKYA KOHMIUKTHBIX CUTYAIlMH U CMSATYATh KOH(IUKTHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOAMU OOIIEHHS U B3aUMO/IEHCTBHUS;

apryMEHTHPOBAHHO BECTH JUAJIOT, YMETh CMATYaTh KOH(DIUKTHBIE CUTYaIUH;

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUSI C UCTIOJIh30BAHUEM SI3LIKOBBIX CPEJICTB;

0) COBMECTHasl IeITCIIbHOCTb:

MMOHUMATh W UCITOJIH30BaTh MIPEUMYIIECTBA KOMAHHOW U WHIUBUIYAIbHON PabOTHI;

MPUHUMATD [EJIH COBMECTHOW JESATEILHOCTH, OPraHNU30BBIBAaTh M KOOPJIUHUPOBATH JACHCTBUS
10 €€ JOCTHIKEHUIO: COCTAaBJIATh IUIAH JACHCTBUM, pACIPEAEIATh POJIU C YUETOM MHEHUN YYaCTHUKOB
00CyXJaTh pe3ylbTaThl COBMECTHOU paboThI;

npeayiaraTh HOBBIE MPOEKTHI, OIEHWBATh HJIEW C TO3UIMH HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUIECKON 3HAYMMOCTH;

KOOPJAMHHUPOBATh H BBIMOJHATH pabOTy B YCJIOBHUSX PEATbHOTO, BHUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

OCYIIECTBJISTh MMO3UTUBHOE CTPATETUUECKOE MOBEJCHNE B PA3TUYHBIX CUTYAIIUSIX, MIPOSIBIIATH
TBOPUYECTBO U BOOOPaKEHUE, OBITh NHUITUATHBHBIM.

3. OBnajieHre YHUBEPCATBHBIMH PETYISATUBHBIMH JICHCTBHSIMMU:

a) CaMOOpraHu3aLys:

CaMOCTOATENIbHO OCYIIECTBIISITh TMO3HABATEIBHYIO JEATEILHOCTh, BBISBISATH TMPOOIEMBI,
CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 33/J1a4ui B 00pa30BATEIILHON NESATEHHOCTH U YKU3HEHHBIX
CUTYaIUsX;

CaMOCTOSITENTLHO COCTABJIATh IJIAH PEHICHUS MPOOJIEMBI C YY4ETOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M MIPEIMOYTCHUI;



JieN1aTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (DOPMUPOBAHUIO U HPOSIBICHUIO IIMPOKOW 3PYAMLUHU B Pa3HbIX 00JacTAX
3HaHM, IOCTOSTHHO MOBBILIATh CBOM 00pa30BaTENbHbIN U KYJIbTYPHBII YPOBEHb;

0) CaMOKOHTPOJIb:

JaBaThb OLEHKY HOBBIM CUTYyallUsIM, BHOCHTb KOPPEKTHBBI B J€ATEIbHOCTH, OLIEHUBATh
COOTBETCTBUE PE3YNIbTATOB LEIISAM;

BJIaJICTh HaBBIKAMHU IMO3HABATEIBHON peQIIEeKCHU KaK OCO3HAHUS COBEPILAEMBIX JCHCTBUH U
MBICIIUTENIBHBIX IIPOLECCOB, X PE3YJITaTOB U OCHOBAHMIA;

WCIIOJIb30BATh MPUEMBI pe(IICKCHUU TSI OLICHKH CUTYAIMH, BEIOOpa BEPHOTO PEIICHUS;

B) SMOLIMOHAJIbHBIN UHTEIUIEKT, IPeAoaraIinii cCpOpMUPOBAHHOCTS!

CaMOCO3HAHUS, BKJIIOYAIOIIEr0 CIOCOOHOCTh NOHMUMAaTh CBOE 3MOIMOHAIBHOE COCTOSIHUE,
BUJICTh HANpaBJIEHUS PAa3BUTHUS COOCTBEHHOMN 3MOLIMOHAILHON C(ephl, ObITh YBEPEHHBIM B ce0e€;

CaMOpPETyJINPOBAHNUs, BKIIOYAOIIEr0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTD 32
CBOE IIOBEJICHHE, CHOCOOHOCTh aJaNTHPOBATHCA K SMOLIMOHAIBHBIM H3MEHEHUSM U TMPOSIBIIAThH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAlUM, BKIIOUYAIOLUIEH CTPEMJICHHME K JOCTH)KEHHIO LEIH W YyCIEXy,
ONTUMM3M, UHULIMATUBHOCTb, YMEHUE I€WCTBOBATh, UCXO/Isl U3 CBOUX BO3MOXHOCTEH;

COLMAJIbHBIX HaBBIKOB, BKJIIOYAIOLIMX CHOCOOHOCTH BBICTpaMBaTh OTHOLIEHUS C APYTUMH
JFOIbMU, 3200THTHCS, IPOSBIISTh HHTEPEC U pa3peraTh KOH(IUKTHI;

T) IPUHATHE Ce0sl U IPYTHX JIFOICH:

IIPUHUMATD ce0sl, IOHMMasi CBOU HEJOCTaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTHX JIFOAEH IIPU aHAIM3€E PE3YJIbTaTOB AEATEIbHOCTH;

IIpU3HABaTh CBOE IIPaBO U IIPABO APYTHUX JItOJIeH Ha OMIMOKH.

VYuuteiBasg crneuupuKy TOpeaMera, MeTanpeIMEeTHbIE pe3yapTaTel B Iporpamme
KOHKPETH3UPOBAHbI Kak:

M1 - yMmeHue omnpeaensaTs LEIU NEATEIBHOCTH, 3aJaBaTb IapaMeTpbl M KPUTEPUH HX
JIOCTUKEHUS;

M2 - yMeHue BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
L[EJISIM, OLICHUBATh PUCKHU ITOCJIEICTBHUM 1€ATEIBHOCTH;

M3 - BnajieHre HaBbIKaMH y4eOHO-HCCIIe0BATENILCKOM M MPOEKTHOM 1€ATEIbHOCTH, HABBIKAMU
paspetnieHus npoodiem;

M4 - cnocoOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY IOMCKY METO/IOB peIleHUs
MPAKTUYECKUX 3aja4, IPUMEHEHHUIO Pa3IMUHbIX METOOB [T0O3HAHUS;

MS5 — cnocoOHOCTh BBISBIIATh NMPUUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyaJU3UpOBaTh 3ajady,
BBIIBUTaTh THIIOTE3Y €€ PEUIeHHs, HAXOJUTh apryMEHTHI JJIs 0OKa3aTelbCTBa CBOUX YTBEPXKIACHHI,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

M6 - crmocoOHOCTh aHANIM3UPOBATh IOJYyYEHHBbIE B XOJI€ PELIEHUs 3ajauyd pe3yJbTaThl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTD, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBHSX;

M7 - ciocoOHOCTH BBIIBUTATh HOBBIE UJIEH, ITpeIaraTh OpUTMHAIBHBIE TOJIXO/IbI U PEIIEHUS,

CTaBUTH MPOOJIEMBI U 331auMl, JOMYCKAIOIUE aTbTePHATUBHBIE PELICHUS;

MS8 - BrnageHue HaBbIKAMH TOJNy4YeHHS HWHGOPMalUU W3 HCTOYHMKOB pa3HBIX THIIOB,
CHOCOOHOCTh CaMOCTOSITETILHO OCYLIECTBIATH MOMCK, aHAJIM3, CUCTEMATHU3aLUI0 U MHTEPIIPETAIHIO
MH(pOpMaLMU Pa3INYHBIX BUJIOB U (OPM MPEACTABICHUS;

M9 - cocoGHOCTh OCYIIECTBIATH KOMMYHUKAILIMU BO BCeX c(hepax KU3HHU; apryMEHTHPOBAHHO
BECTH JIMAJIOT, YMETh CMATYaTh KOH(DIUKTHBIE CUTYal[MH; Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY
3pEHUs C UCTOIb30BAaHUEM SI3BIKOBBIX CPENICTB;

M10 - ctoco6HOCTh TOHUMATh U UCTIOIB30BAaTh MPEUMYIIIECTBA KOMaHIHOW ¥ MHIUBUTYaTbHON
paboThl; MPUHUMATH LIEJM COBMECTHON AEATEIbHOCTH, OPraHU30BhIBaTh U KOOPIMHUPOBATDH ACUCTBUS
10 €€ JOCTHKCHHIO: COCTABIIATH IUIAH NCUCTBUM, PACIPENCIATh POJIA C yY€TOM MHEHUHM y4aCTHUKOB
00CyX/1aTh Pe3y/IbTaThl COBMECTHON PabOTHI; MpeaIaraTb HOBbIE MPOEKTHI, OLIEHUBATH HJICH C TIO3UIIUH
HOBH3HBI, OPUTMHAIIBHOCTH, TPAKTUYECKON 3HAYMMOCTH; OCYIIECTBIIATH IO3UTUBHOE CTPATETHYECKOE



MOBEJICHHUE B PA3JIMUHBIX CUTYaLUSX, IPOSIBIATH TBOPUYECTBO U BOOOpaKeHNE, ObITh NHULIUATUBHBIM.

M11 — ymMeHue caMOCTOSITENILHO COCTABIIATH TUIAH PELICHUs TPOOIEMBI C YIETOM UMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U NPEIOYTEHUH;

M12 - ciocoOHOCTH JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, BHOCHTh KOPPEKTUBBI B I€ATEIBHOCTb,
OLIEHUBATh COOTBETCTBHME PE3YJIbTATOB LIEJSAM; BJIAJETh HAaBbIKAMU I1O3HABATEIbHOMN pedieKcun Kak
OCO3HAHMSI COBEPIIAEMBIX JIEHCTBHI M MBICIUTENBHBIX MPOIECCOB, UX PE3yJIbTaTOB M OCHOBAHUIA,
UCIIOJIb30BaTh MPUEMbI pe(UIEKCUU ISl OLIEHKH CUTYallH, BEIOOpa BEPHOIO PELICHHUS;

Jlnst pOpMHPOBAHUS ITUX PE3YIBTATOB Y 00ydaromuxcsi POpMHUPYIOTCS YHUBEPCATbHbIE
y4eOHbIE ICHUCTBUS:

Perynarususeie

- IPUHUMATh U COXPAHATh y4eOHYIO 3a/auy;

- YYHUTBHIBATh BBIJICJICHHBIC IIPENOJaBaTEIeM OPUCHTUPHI ICHCTBHS B HOBOM Y4eOHOM
MaTepHaje B COTPYAHUYECTBE C IIPEINO01aBaTelIeM;

- IUIAHUPOBATh CBOM JACUCTBUSA B COOTBETCTBUU C IIOCTABJICHHOW 3a/1a4eil U yCIOBUAMMU €€
peanu3alyy, B TOM YUCIIe BO BHYTPEHHEM IIJIaHE;

- YYHUTBHIBATh YCTAHOBJICHHBIC ITPaBHJIA B IUTAHWPOBAHUH U KOHTPOJIE ClIOc00a pelieHus;

- OCYILIECTBJSATh UTOTOBBIN U MOIIATOBBIA KOHTPOJIb 10 Pe3yibTaTy (B ciiyyae paOoThI B
MHTEPAKTHUBHOH CpeJie MOIb30BaThCs PEaKIel CpeIbl pEIIeHHs 3a/1a4H1);

- OLIEHUBATbh [IPABUIBLHOCTH BHIMIOJIHEHUS ICHCTBHSI HA YPOBHE aJIeKBaTHOM
PETPOCIIEKTUBHON  OLIEHKU COOTBETCTBUS PE3YJIbTATOB TPEOOBAHUAM JAHHOW 3a]1a4d U 3a1a4HOM
obnacty;

- aJIeKBaTHO BOCTIIPUHHUMATH MPEIJIOKECHHS U OLEHKY TpenoaBaresei, TOBapHIleH,
poaMTENeH U IPYTUX JIIOACH;

- pasznuuaTh cnocod U pe3ynbTar JeHCTBUS;

- BHOCUTb HEOOXOIMMbIE KOPPEKTHBBI B JIEHCTBHE IOCJIE €ro 3aBEpLICHHs Ha OCHOBE €ro
OLICHKH U y4€Ta XapaKTepa CJIeIaHHbIX OINOO0K, UCIIOJIB30BaTh NPEVIOKEHUSI U OLEHKHU JJIs1 CO3/1aHus
HOBOT0, 00Jiee COBEpIIEHHOr0 Pe3ysibTaTa, UCIOJIb30BaTh 3amuch ((pukcanuio) B uudpoBoil dpopme
X0Jla M pe3yJIbTaTOB pEUIeHMs 3a/Jayd, COOCTBEHHOM 3BYydalllell pedd Ha PYCCKOM, POJHOM U
MHOCTPAHHOM SI3bIKaX.

[To3naBaTenbHbIE

- OCYILIECTBIATh MOUCK HEOOXOIUMOMN HMH(pOpMAMU JUIs BBIITOJHEHHUS Y4eOHBIX 3aJjaHUi ¢
UCTIOJIB30BaHUEM YYE€OHOW JMTEpaTyphl, SHIMKIIONEINH, CIPABOYHUKOB (BKIIIOUYAsl AIIEKTPOHHBIE,
UQpPOBbIE), B OTKPHITOM HH(OPMAIIMOHHOM IPOCTPAHCTBE, B TOM YHCJIE KOHTPOJIUPYEMOM
npoctpaHcTse MHTEpHETA;

- OCYILIECTBIATH 3alUCh ((PpUKcalnio) BEIOOPOUHOH HHPOpMaLUU 00 OKPYKaOLEM MUPE U O
cebe caMoM, B TOM YHCIIe ¢ TOMOIIbio HHCTpyMeHToB UKT;

- HCIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CpEICTBA, B TOM UHCIE MOJENu (BKIOYas
BUPTYaJIbHbIE) U CXEMbI (BKJIIOYAsl KOHIIETITYalbHbIE) AJIs PEeLeHus 3ajay;

- CTPOUTH COOOIIEHHUS B YCTHOM U MMCbMEHHOU (opme;

- OpHEHTUPOBAThCA Ha pazHOOOpa3ue crocoO0B peleHHs 3a1ay;

- OCHOBaM CMBICJIOBOT'O BOCIIPHUSTHS XYA0KECTBEHHBIX U T03HABATEIbHBIX TEKCTOB, BBIIEISTh
CYILIECTBEHHYIO HH(OpMaIIHIO U3 COOOIIEHUI pa3HbIX BUJOB (B MEPBYIO OUepeab TEKCTOB);

- OCYIIECTBISATh aHATU3 OOBEKTOB C BBIIEIEHUEM CYLIECTBEHHBIX U HECYIIECTBEHHBIX
NIPU3HAKOB;

- OCYIIECTBISATH CUHTE3 KaK COCTAaBJIEHHE L[EJIOT0 U3 YacTel;

- TPOBOJUTH CPaBHEHHE, CEPUAIHIO U KIACCUDUKAIIHIIO 110 33IaHHBIM KPUTEPH SIM;

- YCTaHaBIUBATh IPUUYUHHO-CIICICTBEHHBIC CBS3H B U3Y4aeMOM KPYT'e sSBJICHUIA;

- CTPOWTH pacCyXIeHus B (opme CBsSI3U MPOCTBHIX CYXICHHH 00 00BEKTE, €ro CTPOCHUH,
CBOMCTBaX U CBS3SX;

- 0000maTh, T. €. OCYIIECTBIIATh T€HEPATU3AIMIO U BBIBEACHUE OOIIHOCTH IS LIEJIOTO psia
WY KJacca eAUHUYHBIX 0OBEKTOB HAa OCHOBE BBIJCIICHHS CYIIHOCTHOMN CBSI3H;

- OCYILIECTBIIATH MOBEAECHUE MO/ MOHATHE HA OCHOBE PAclO3HAaBaHHsS OObEKTOB, BBIIEICHUS



CYIIECTBEHHBIX MPU3HAKOB U UX CUHTE3a;

- YCTaHaBIUBATh aHAJIOTUHU;

- BIAJETh PSAA0M OOMIMX NpUEMOB penieHus 3a1a4. KoMMyHUKaTUBHbBIE

- aJIeKBaTHO HCIOJb30BaTh KOMMYHHUKATHBHBIC, TPEKIEC BCETO pEuUeBbIC, CPEACTBA IS
pellieHus] pa3IMYHbIX KOMMYHHUKATHBHBIX 3aJja4, CTPOUTh MOHOJIOTMUECKOE BBICKAa3bIBaHHE (B TOM
YHCIie COMPOBOXKAAs €ro ayJuOBU3YAIbHON TOJICPKKON), BIANETh AHATIOTHYECKOUW (HopMoit
KOMMYHHKAIIIH, UCTIOIb3Yys B TOM uncie cpeacTBa u unctpyMeHTsl UKT u nucraniimonHoro ooeHus;

- JIOIYCKaTh BO3MOXXHOCTbH CYILIECTBOBAHUS Y JIIO/ICH PA3TUYHBIX TOYEK 3PEHUS, B TOM YUCIIE
HE COBMAJAIOIIUX C €ro COOCTBEHHOW, M OPUEHTHUPOBATHCS HA MO3UIMIO MapTHEpa B OOLIECHUH U
B3aHUMOJCHCTBUH;

- YUYUTHIBaTh pa3Hble MHEHUS M CTPEMUTbCA K KOOPAMHALIMM PA3IUYHBIX TO3ULUNA B
COTPY/HUYECTRBE;

- (dopmynupoBaTh COOCTBEHHOE MHEHHE U TTO3UIIHIO;

- JIOTOBapWBAaTHCS U MPUXOIUTH K OOLIEMY PEUICHHIO B COBMECTHOW NESTEIHHOCTH, B TOM
YHClie B CUTYyallil CTOJIKHOBEHHSI HHTEPECOB;

- CTpPOWTH TOHSTHBIC Ui NapTHEPA BBHICKA3bIBAHWS, YUUTBHIBAIOIINE, YTO MAPTHEP 3HAET U
BUJIUT, a YTO HET;

- 3a7aBaTh BOIMIPOCHI,

- KOHTpPOJHMPOBATh IEHCTBUS MapTHEPA;

- HCIIOJIb30BaTh PEUb ISl PETYIISIIUN CBOECTO JCHCTBUS;

- aJIeKBaTHO MCIOJIb30BaTh PEUEBbIC CPECTBA LIS PEUICHUS Pa3IMYHbIX KOMMYHUKATHBHBIX
3aJa4, CTPOUTh MOHOJIOTHYECKOE BBICKA3bIBAHHE, BIIAJICTh JHATIOTHUECKON (hOPMOIA peyH.

®opmuposanue Y'Y /[ mpoBoAUTCS IPU MOMOIIH PEIICHUS CIeIYIONIMX TUIIOBBIX 3a/1a4:

- TOJMIUCIMIUTMHAPHBIE U METAIIPEIMETHBIC IOTPY>KEHUS! K UHTCHCUBEI,

- METO/I0JIOTHYECKHE U PUITIOCOPCKUE CEMUHAPBI;

- ydeOHo-uccienoBareinbckas paboTra oOydaromuxcsi, KOTopas TMpearnojiaraeT BbIOOP
TEMaTUKH UCCIIEI0BaHMs], CBI3aHHON C HOBEHIIMMHU JOCTHXKEHUSIMU B O0JIACTH HAyKH U TEXHOJIOTHIA;

- KOMIUICKCHBIE 3a/la4M, HAlpaBJICHHbIE Ha PEIICHUE aKTyallbHBIX IMPOOJEM, JIeXKAIUX B
OmwkaiiieM OynyiieM oOydaroluxcsi: BbIOOp JanbpHeHmiedl oOpa3zoBaTenbHOM wWin paboueit
TPAaeKTOPUH, OTIPE/ICTICHNE )KU3HEHHBIX CTPATETUH | T.IL.;

- TOJy4YeHHE NPEIMETHBIX 3HAHUH B CTPYKTypaX, aJlbTePHATUBHBIX 0Opa30BaTEeNbHON
OpraHu3alliy: Y9acTHE B AUCTAHIIMOHHBIX KOHKYPCaX M OJIMMITHA/AX;

- CaMOCTOSITENIbHOE OCBOCHHME TJIaB, pa3/ieoB U TeM Y4eOHOI0 PeaMeTa;

- CaMOCTOSITENTFHOE B3aUMOJICHCTBHE C WCTOYHHKAMH PECypCcOB: HWH(POPMAIMOHHBIMU
UCTOYHUKaMU, GOHIaMU, IPEACTABUTEISIMH BJIACTH U T.I1.;

- CaMOCTOSITENIFHOE YIIPaBIICHHE PECypCaMHu, B TOM YHCIIe HEMAaTePHaIbHBIMH,

- Ipe3eHTaIMs Pe3yIbTaTOB MPOEKTHON paObOThl Ha PA3IMYHBIX ATAIAX €€ peau3aliuu

IIpenmeTHbIE pe3yabTaThl

TpeGoBanust K MpeaIMETHBIM pe3yJlbTaTaM OCBOEHHsS 0a30BOro Kypca ydeOHOro IMpeamera
OO0I1.07 Mamemamuxa:

I11- BnajgeHue MeTOAaMM JIOKA3aTENbCTB, QJrOPUTMAaMH pELICHUs 3a/ady; yMEHHUe
(bopMyIHpOBaTH ONpEACTCHHS, aKCHOMBI M TEOPEMBI, NMPUMEHATh HX, MPOBOIUTH JOKa3aTEIbHBIC
paccyXIeHHUs B X0/1€ PEIICHUs 3a/1a4;

12 - ymeHme onepupoBaTh MOHITHUSIMH: CTENIEHb YUCIIA, TOTapU(M YHCIIa; YMEHUE BBHITTOIHSITH
BBIUUCIICHHE 3HAYeHUH M MpeoOpa3oBaHUs BBIPAKEHHH CO CTENEHSAMH M Jorapudmamu,
npeoOpa3oBaHus IPOOHO-PAIMOHATIEHBIX BRIPAXKEHUH;

I13 - ymenue onepupoBaTh MOHATHSAMHU: pAllMOHAJBHBIC, HPpAIlMOHATBHBIC, MTOKa3aTeIbHbIE,
CTEeNeHHbIE, Torapu(PMUUEcKHe, TPUTOHOMETPUYECKUE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

[14 - ymeHue omepupoBaTh NOHATHAMM: (YHKLHWS, HEMpepbIBHAS (DYHKIHS, MpPOU3BOIHAS,
nepBooOpasHas, OnpeleIeHHbIN HHTErpail;, yMEHHE HaXOAUTh IPON3BOAHbBIE AIEMEHTAPHBIX (DYHKIUH,
UCTIONB3Ysl CIPaBOYHBIE MAaTepHallbl; HMCCIEN0BaTh B MPOCTEHIIMX Ciydasx (yHKIMH Ha
MOHOTOHHOCTb, HaXOJUTh HauOOJbIINE M HaWMEHbIIME 3HaueHus (QYHKIUH; CTPOUTH Trpaduku



MHOT'OYJICHOB € HCII0JIb30BAaHUEM allapaTa MaTeMaTUYECKOr0 aHAJIN3a; IPUMEHATh IPOU3BOIHYIO IIPH
pelIeHNH 3a/la4 Ha JBIDKEHHE; pellaTh NMPaKTUKO-OPUEHTHPOBAHHBIC 3aJaud Ha HauOOJbIINE U
HalMEHbIINE 3HAaYEHUs, Ha HAXOXKACHUE IIyTH, CKOPOCTH U YCKOPEHUS;

I15 - ymenue omnepupoBaTh MOHATHIMHU: paloHaNbHAS (DYHKIHS, TOKa3aTenbHas (QyHKIUS,
creneHHas (QyHKUOMs, Jorapugmudeckas GYHKIHSI, TPUTOHOMETpUYECKHe (YHKIMH, OOpaTHBIC
(GyHKINU; YMEHUE CTPOUTH rpauKu M3yYEHHBIX (YHKIUI, MCIIOIB30BaTh TpaQuKH MpU W3YUYCHUH
IPOLIECCOB M 3aBUCUMOCTEMH, IIPH PELICHUH 3a/jay U3 IPYTUX y4eOHBIX IPEIMETOB U 33/]]a4 U3 peasIbHOM
YKU3HH; BBIpAXAaTh (POpMYJIaMH 3aBUCUMOCTH MEX/y BEITMUYNHAMM;

I16 - ymeHue pemiatb TEKCTOBbIE 33Jaud Pa3HbIX TUIIOB (B TOM YMCJE€ Ha MPOLEHTHI, A0 U
4acTH, Ha JBIDKEHHE, paboTy, CTOMMOCTh TOBAPOB U YCIYT, HAJIOTH, 3a7a4dl U3 O0JIACTH YIPABICHHS
JUYHBIMU U CEMEHHBIMM (PMHAHCAMH); COCTABJIATh BBIPAXKEHUS, YPAaBHEHMs, HEPaBEHCTBA U HX
CHCTEMBI 110 YCJIIOBHUIO 3a/1a4M, UCCIIE0BAThH MOIYYEHHOE PEIIeHUE U OICHUBATh MPaBION0I00HOCTh
pe3ysbTaToB;

[17 - ymenue onepupoBaTh HMOHATHAMH: CpeqHee apupMeTHIecKoe, MeIuana, HanOoJbIIee 1
HalMEHblIIee 3HaYCeHUs, pa3Max, JTUCIEepPCHsl, CTaHIApPTHOE OTKIOHEHHE YMCIOBOro Habopa; yMeHHe
U3BJICKaTh, WHTEPIPETHPOBATH WH(POPMALMIO, TPEACTABICHHYIO B Ta0IWIax, Ha JHarpammax,
rpadukax, OTpaXarollyl0 CBOWCTBA PeaJbHBIX IPOLIECCOB U SBJICHUN; MPEICTABIATh HH(POPMALIHIO C
MIOMOIIBIO TAOJUII M TUarpaMM; UCCIIEAOBATh CTATUCTHYECKHUE TAaHHBIE, B TOM YHCIIE C TPUMEHEHHEM
rpau4ecKuX METOJI0B U 3JICKTPOHHBIX CPECTB;

18 - ymMeHue onepupoBaTh MOHATUSAMU: CIIy4YalHBIM OMBIT U CIy4YailHOE COOBITHE, BEPOSITHOCTh
CJIy4alfHOrO COOBITHS; YMEHHUE BBIYUCIIATH BEPOSATHOCTh C MCIIOJIB30BaHUEM I'papUueCKUX METOJIOB;
OPUMEHATH (POPMYJIIBI CIIOKEHUSI M YMHOKEHHUSI BEPOSITHOCTEH, KOMOMHATOPHBIE (DaKTHl M (POPMYIIBI
IpU pelIeHUM 337ay; OLICHUBATh BEPOSTHOCTH PEAIbHBIX COOBITHI; 3HAKOMCTBO CO CIy4ailHBIMH
BEJIMYMHAMH; YMEHHE MPHUBOAMUTH IMPUMEPHI MPOSBICHUS 3aKOHA OOJBIIMX YHCET B MPHUPOIHBIX U
OOIIeCTBEHHBIX SIBJICHUSX;

19 - ymeHue omepHpoBaTh MOHATUSAMHU: TOYKA, MpsAMasi, IUIOCKOCTh, MPOCTPAHCTBO,
JIBYTPaHHBIN YToJl, CKPELUBAIOIINECs MpsMble, MapauIeIbHOCTh U NEPHEHIUKYISAPHOCTD MPSIMBIX U
TUTOCKOCTEH, Yol MEXAY MPSIMBIMHU, YTOJI MEXKTY MPSMON U TUIOCKOCTBIO, YTOJl MEKIY TUIOCKOCTSIMH,
paccTosiHUe OT TOYKH JI0 MIIOCKOCTH, PACCTOSIHUE MEX1Y IPSIMBIMH, PACCTOSTHUE MEXKAY IIOCKOCTSIMU;
YMEHHUE WCIOJb30BaTh MPU PEIICHUH 3aJad M3y4eHHBbIC (aKThl M TEOPEMbI TUIAHUMETPUH;, YMEHUE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPY’KAIOIIEr0 MHUPA;

I110 - ymeHue omepupoBaTh MOHATHUSMH: MHOTOTPAaHHHK, CEYEHHWE MHOTOTpaHHHKA, KYO,
napajjenenunes, npu3Ma, nupamuna, Gurypa u MOBEpXHOCTb BpAIECHUs, LWIMHAP, KOHYC, LIap,
cdepa, ceuyeHus GUTYpHI BpAICHHsI, TIOCKOCTh, Kacaromascs: cepsl, MWINHIPA, KOHYCa, TUIOIAIb
NOBEPXHOCTH MHUPAMUIbl, MPHU3MBI, KOHYCa, IWIMHApA, IUIOMAAb cdepel, o0beM KyOa,
NPSMOYTOJIBHOTO TapalieNienuIea, MUPaMHUIbl, TPHU3MBI, IMJIMHApA, KOHyca, MIapa; yMEHHUe
n300pakaThb MHOIOI'PaHHUKH U TIOBEPXHOCTH BPALLCHUS, UX CEYCHHUS OT PYKH, C TOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB ¥ JIEKTPOHHBIX CPEJICTB; YMEHHE PACMO3HABATH CHMMETPHIO B IPOCTPAHCTBE; YMEHHE
pacrio3HaBaTh MPaBUIbHbIE MHOTOTPAaHHUKHY;

IT11 - ymenue onepupoBaTh MOHATHUSMH: JIBW)KEHHE B IPOCTPAHCTBE, MOJO0HBIE (DUTYPHI B
IPOCTPAHCTBE; HCIIOJB30BaTh OTHOIIICHHE IIOMIa /Il MOBEpXHOCTEN U 00beMOB OJOOHBIX (DUTYP MPH
pEIICHUH 33/a4;

I112 - ymMeHMe BBIYMCIATH T'€OMETPUUYECKHE BEIMYUHBI (IJIMHA, YroJ, IUIONaab, OOBeEM,
TUTOIIAb TOBEPXHOCTH ), UCIIOB3Ys U3yUEeHHBIE OPMYIBI U METOIBI;

I113 - ymeHue onepupoBaTh MOHATHAMMU: MPSIMOYTOJbHAs CUCTEMa KOOPJAMHAT, KOOPIAUHATHI
TOYKH, BEKTOP, KOOPAMHATHI BEKTOpa, CKAJSPHOE MPOU3BEICHHE, YTOJI MEXIy BEKTOpaMH, CyMMa
BEKTOPOB, MPOM3BEACHNE BEKTOPA HAa YUCIIO; HAXOAUTH C IIOMOIIBIO U3YYEHHBIX (OPMYIT KOOPIUHATHI
CepeIMHbI OTPE3Ka, PACCTOSTHUE MEXy ABYMs TOUKaMH;

114 - ymenue BbIOMpATh TOAXOAALINNA U3YUYECHHBIN METO ISl peILICHHsI 3a]]a4H, pAacIIO3HABATh
MaTeMaTH4ecKue (pakTbl U MaTeMaTHYECKHE MOJENU B MPHUPOAHBIX U OOILECTBEHHBIX SIBJICHUSX, B
UCKYCCTBE, YMEHHME I[PHUBOJIUTH IPUMEPbl MATEMATHYECKUX OTKPBITUH POCCUMCKON U MHUPOBOU
MaTeMaTUYECKON HAYKH.



3 TEMATHYECKOE IINTAHUPOBAHUE U COAEP KAHUE YYEBHOI'O IPEJIMETA

HaumeHoBaHue Conep:xanue yuyeOHOro marepuasa u opMbl OPraHUu3aNUuM JAeITeJIbHOCTH Oo0bem Koabi
pas3iesos o0yyaromuxcs B Yacax pe3yJbTaTo
U TeM B OCBOEHUS
oon
1 2 3 4
Pa3nen 1. Anreopa. 90
Conep:xanue yueOHOro MaTepuaJia JI1, M6, M8,
Tema 1.1.BBenennue. MaremaTuka B HayKe, TEXHUKE, SKOHOMUKE, MHPOPMAIIMOHHBIX TEXHOJIOTHAX U 2 MI11, 112, IT14
MPAKTUYECKOH AesTenbHOCTH. Llenu u 3agaun n3ydyeHus MaTeMaTUuK| pyU OCBOSHUU
npocdeccuit CI1O u cneunansHocreit CIIO.
Conep:xanue yueOHOro MaTepuaJia
Llenbie U parpioHaibHbIe Yncia. JlefcTBuTenbHbIC Yrciaa. CBsI3b MEKIY YHCIIOBBIMU 6 JI1, JI4, 112
MHOKecTBaMu. MppanroHanbHble uncia. beckoHeuHble nepuoanueckue Apoou.
Tema 1.2. PasBuThe [TpubnuxeHHble BEIYUCIEHHsI. AOCOIIOTHAS U OTHOCUTENbHAS MOrpeHOCTh. DopMyIibl
TOHSTHIH O Hueae. COKPAIEHHOTO YMHOXEHHUSI.
IIpakTHyeckue 3aHATHSA
ApudmeTndeckne IeiCTBHUS HAl YMUCIaMH, HaXOKICHUE MPUOIMKEHHBIX 3HAYSHHH 4 JI4, M11, 113
BEJIMYMH U MOTPEUIHOCTEN BBIYUCIEHNH (a0COIFOTHON 1 OTHOCUTENBHOM ), CpaBHEHHE
YUCIIOBBIX BeIpakeHHi. Okpyrienue uncein. [lepeBo 0ObIKHOBEHHBIX JIpobOeii B
JECSITUYHBIE.
[Tpeobpa3zoBanue palvoHaAIbHBIX BhipaxeHH. [Ipumenenne Gopmy cokpamieHHOro
YMHOKEHMS. Perienne pannoHaabHbIX YPaBHEHUN U HEPABEHCTB. 6 JI4, M11, 113
Hppaunonanbable BeipaxkeHus. [IpaBuia nzbasneHust OT HPPaLlHOHAIBHOCTH B 2 JI4, M11, 113
3HaMeHarese qpoou. CpaBHEHHE HppaIMOHATBHBIX yucel. MppaloHanbHble ypaBHEHUS
U HepaBeHCTBA. bukBaipaTHbIe ypaBHEHUS.
Tema 1.3. ®yHKUMH U Conep:xxanue yueOHOro MaTepuaJia
rpagukw. Oynaknun. O651acTh ONMpeEeICHU 1 MHOKECTBO 3HaUeHUH; TpaduK PyHKITUHU, TOCTPOCHHE
rpaduKoB QYHKIUH, 3aJaHHBIX PA3IMYHBIMUA CIIOCOOAMH. 3, M1




CgoiictBa ¢yHKIIMU. MOHOTOHHOCTH, YETHOCTh, HEUYETHOCTh, OTPAHUYECHHOCTD,
nepuoIuIHOCTh. CriocoObl 3aaHus (QYHKIIHH.

[TpomexyTku Bo3pacTaHus M yObIBaHMs, HaOOJbIIEE U HaUMEHbIIEe 3HAYCHHs, TOUKU
skcTpemyMa. ['padpuueckas uarepnperanus. [Ipumeps! QyHKIIMOHANIBHBIX 3aBUCUMOCTEH
B pealbHBIX Mpoleccax M sBIEHUSAX. Apudmernyeckue onepanuu Haj (QYHKIUSMU.
[lonsarue o nempepsiBHOCTH (GyHKUIMHU. CroxHas (yHkus (kommosuius). OOparHble
dbyakuun. OOnacTh ompeneneHuss W 00yiacTh 3Ha4YeHWH oOpaTHoW dyHkiuu. ['paduk
obparaoit ¢pynkuuu. [IpeodbpazoBanust rpadukos. [lapamiensHblii IEPEHOC, CUMMETPUS
OTHOCHUTEIIbHO OCEel KOOpAWHAT W CHMMETPHUS OTHOCHUTEIBHO Hauajga KOOpJUHAT,
CHMMETpPHS OTHOCHTEJIBHO MPSIMOH Y = X, PAaCTSKEHHE U COKAaTHE BJIOIb OCeH KOOPAMHAT.

HpaKaneCRue 3aHATHUSA

[Toctpoenwne u urenue rpadukoB pyHkimid. MccnenoBanue GyHKIIMH. MOHOTOHHOCTD

¢dbyukun. CBoiicTBa TMHEHHON, KBaAPATUYHON, KyCOYHO-THHEHHON U TPOOHO-THHEHHON 12 JI7, M3, M11,
¢byukuuii. HerpepoiBabie u nepuoanyeckue ¢pynkiuu. [Ipeodpazoanus rpaduka 114
byukun. ['apmonndeckue konebanus. [Ipuknanueie 3amaum.

Tema 1.4. Kopuu, Coaep:xanue yueOHOro MaTepuaJia

CTeNeHH U JIorapu@mbl. Kopnu u crenenn. Kopau HaTypaibHOM CTENEHU U3 YKCIIA U UX CBOMCTBA.
Crenenu ¢ pallMOHAIBHBIMU TOKA3aTeNsIMU, UX CBOMCTBA. CTeNeHu ¢ JEHCTBUTEIbHBIMU
nokazarensimu. CBOIMCTBA CTENEHM C JEHCTBUTENBHBIM NOKazareneM. llokasarenpHas JI4, 111, 112
¢dbynkmus. [TokasarenpHble ypaBHEHUS U HEPABEHCTBA. 5
Jlorapudm. Jlorapudm uncna. OcHOBHOE JIOTapuPMUIECKOE TOXKIACCTBO. JlecaTuunbie u
HaTypanbHble norapudmel. [IpaBuna neiictBuit ¢ norapudmamu. Ilepexon k HOBOMy
ocHoBaHuto. Jlorapupmuueckas pynkuus. Jlorapudpmuueckue ypaBHEeHHs 1 HEPABEHCTBA.
[IpakTuyeckue 3aHATHA J4, M2,
Briuucnenue u cpaBHeHre KOpHel. BrinoaHenue pacueToB ¢ paaukanamu. Pemienne M7, 115,
HUPpAIMOHATFHBIX YPaBHEHUH. 6 116
HaxoxneHnue 3HaueHU CTeneHen ¢ pallMOHAIBHBIMU TTOKa3aTenaMu. CpaBHEHHE
creneneil. IIpeoOpazoBaHusi  BBIpRKEHUN, COJEpXKAIIUX  CTENeHU. PemeHue 8 J14, M2, M7,
MOKa3aTeNbHBIX YPAaBHEHHUI 1 HEPABEHCTB. 115, T16
Haxoxnenne 3HaueHuit norapudma mo mpou3BoIbLHOMY OCHOBaHHIO. [lepexo oT ogHOTO
ocHoBaHusl Jorapudma k apyromy. CpaBHenue norapudmon. JlorapupmupoBanue u 8 J14, M2, M7,

NOTEHIIMPOBAHUE BBIpAXKEHUN. Perenne rorapuMuueckiux ypaBHEHUN 1 HEPaBEHCTB.

I15, I16




Tema 1.5. OcHOBBI
TPUTOHOMETPHUU

Conep:kanue y4eOHOT0o MaTepHuaJia

Panuannas mepa yriia. CuHyc, KOCUHYC, TAHI'€HC M KOTaHT'€HC yria. TpuroHoMerpuyecKkas

OKPYKHOCTb. 3HaKH CUHYCa, KOCUHYCA, TAHI'€HCA U KOTAHI'€HCa 10 4eTBepTAM. OCHOBHbBIE

TPUTOHOMETpUUECKHE ToXaecTBa. Popmyinbl mnpuBefcHUs. DOpMyIbl  CIOXKEHUS.

®opmyinbl  gBOMHOr0 yriaa. ®opmynbsl MonoBUHHOro yria. IIpeoOpa3zoBaHue CyMMBI

TPUTOHOMETPUUYECKMX (DYHKIMI B MPOU3BEJCHHE M TPOMU3BENCHUS B CYMMY.

[TpeoOpa3oBaHus MPOCTEHIINX TPUTOHOMETPUYECKUX BBIPAKCHUM.

Tpuronomerpuueckue (¢GyHKUUH, WX cBoicTBa M rpaduku. OOmacte ompenencHus u
MHOXECTBO 3HAUEHUH TpUTOHOMETpUYecKUX (PyHKIMH. OOpaTHbIE TPUTOHOMETPUYECKHE
¢yHKIMM. ApKCHHYC, apKKOCHHYC, apKTaHIeéHC U apKkoraHreHc. IIpocreiimne
TPUTOHOMETPUYECKHUE YpaBHEHUs. PenieHre TpUroHOMEeTpUYECKUX ypaBHEHUN OCHOBHBIX
tunos. [Ipocreiiye TPUroHOMETPUYECKUE  HEPABEHCTBA.

12

Mo, 111

IIpakTHyeckue 3aHATHS

Pangnansblli MeTON W3MEPEHMs VYIJOB BpalleHUs M CBA3b C TPajgyCHOM MEpOM.
Tpuronomerpuyeckas OKpyXHOCTb. [Ipumenenue ¢opmyn ans npeoOpa3oBaHus
TPUTOHOMETPUYECKUX BbIpakeHUi. IIpocrelmne TPUrOHOMETPUYECKUE YPAaBHEHHS U
HepaBeHCTBA. PellleHre TPUrOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB.

10

JI8, M7, TIS

Paznen 2. 'eomerpus.
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2.1.BBenenue

Conep:xanue yueOHOro Marepuasa

I'eomeTpus B Hayke, TEXHUKE, DKOHOMUKE, HHPOPMAIIMOHHBIX TEXHOJIOTUAX U
MPAKTUYECKON JIEATETLHOCTH. [ eOMeTpHsI MKOJIBLHOTO Kypca 7-9 Kkiacc.

2.2. Tlpsimble n
MJIOCKOCTH B
NPOCTPAHCTBE

Coaep:xanue yue0HOro MaTepHaJia

B3anMHOe pacnioniokeHue IByX NPsIMBIX B MpocTpaHcTBe. [lapamienbHOCTh IpsAMON U
mockocty. [TapamiensHOCTE T10ckocTel. [lepreHIuKyIapHOCTD PSAMOU U MIJIOCKOCTH.
[lepnenauKynsip ¥ HaKJIOHHAsA. YTOJ MEXAY MPAMOM U IUIOCKOCTBIO. JIByrpaHHBINA yrol.
Yrois Mexay MI0CKOCTAMU. [lepneHauKyIApHOCTb ABYX INIOCKOCTEN. I'eomeTprueckue
peoOpa30BaHus MPOCTPAHCTBA: MAPAJUIEIbHBIN IEPEHOC, CAMMETPHS OTHOCUTEIIBHO
iockocTd. M300paxkeHue MpoCTpaHCTBEHHBIX (UTYD.

JI3, M5, M9,
19, 1114

IMpakTnyeckue 3aHsATHS

10

JI3,M2,M5,11,
1110, 114




B3anMHOE pacronokeHHsl MpsMBIX. YTOJI MEXKAy HpsAMBIMU. B3auMHOE pacrosnoxeHue
IPSMBIX U IUIOCKOCTEH. [IeprieHIuKymsap U HaKJIIOHHAs K IJIOCKOCTH. YTOJI MEXIY IIPAMOM
U IUIOCKOCTBIO. Teopembl 0 B3aMMHOM PAcIONOKEHUH NMPSMOM U IUIOCKOCTH. Teopema o
TpexX neprneHaukyisipax. [Ipu3Haku M CBOMCTBA IapauIeIbHBIX U MEPHEHAMKYISPHBIX
IUIOCKOCTEM. PaccTossHME OT TOUKHM O IUIOCKOCTH, OT NMPSIMOM JO INIOCKOCTH, PACCTOSHUE
MEXIY IJIOCKOCTSAMU, MEXAY CKPELIUBAIOIIMMUCS IIPSIMBIMHU.

CamocrosiTesibHas padora.
Pabora ¢ yueOHOI 1 cripaBOYHOM TUTEPATypOid, paboTa ¢ KOHCIIEKTOM JIEKIIUN, PEeIICHHE
yIpakHEHUH 110 00pa3ily, MOATOTOBKa pedepaToB U COOOIICHUH.

JI3,JI5,M2,I11,
110, 1114

Tema 2.3. Koopaunarsl
1 BEKTOPBI.

Coaep:xanue yueOHOro MaTepuaJia

[IpsimoyronbHas (1ekapToBa) CUCTEMa KOOpAUHAT B IipocTpaHcTBe. PopMmysia paccTOSHUSA
MEXTy ABYMSI TOUKaMH. Y paBHEHHs c(hepbl, IUIOCKOCTH U MpsiMoii. BekTopbsl. Moayib
BeKTOpa. PaBeHCTBO BEKTOPOB. Cl10KEHNE BEKTOPOB. Y MHOKEHUE BEKTOPA Ha YUCIIO.
PasnosxeHnne BekTOpa 110 HANPABICHUSM. YTOJI MEKIY 1BYMs BeKTopamu. [Ipoexums
BeKTOpa Ha ocb. Koopaunare! Bekropa. CKalsipHOE IPOU3BEIEHUE BEKTOPOB.

JI3, M4, 1113

HpaKTI/I‘{eCKI/Ie 3aHATHUSA

Bexkropsl. [lelicTBus ¢ BekTopamu. JlekapToBa cUCTEMa KOOPIAUHAT B IIPOCTPAHCTBE.
YpaBHEHHE OKPYKHOCTH, C(Hephbl, IITOCKOCTH. PaccTosiHue Mexay Toukamu. J[eicTBus ¢
BEKTOpPaMH, 3a/IaHHBIMU KOOpAUHAaTaMH. CKalisipHOE MPOU3BEACHNE BEKTOPOB. BekTopHoe
ypaBHEHHUE NIPSMOU U INIOCKOCTH.

JI3, M12, 1114,
IT13

CamocrosiTesbHast padora.
Pabota ¢ yueOHOM U CIIpaBOYHOMN JTUTEPATYPO, paboTa ¢ KOHCIIEKTOM JIEKIIUH, pereHre
yrIpaxxHEeHHUH 1o o0pasily, HOJAroTOBKa pedepaToB U COOOIICHUH.

JI3, JI5, M12,
1114

Tema 2.4.
MHOrorpaHHuKHU H
KpYyIJible TeJia.

Conep:xanue yueOHOro MaTepuasa




Bremykneie mMuororpannuku. I[lpusma. Ilapamnenenunen. Ky6. Ilupammma. YcedeHHas
nupamuaa. Terpasap. CummMerpun B KyOe, B MapajUiesieuIie/ie, B IpU3Me U B MAPaAMUJIC.
Ceuenus xyba, mpusmbl U nupamuabl. LluwmmHap uw koHyc. YcedeHHBIM KOHYC. OceBbie
CEUCHHsI M CeueHHsl, mapauieiabHbie ocHoBanuto. lap u cdepa, ux ceuenus. KacarenpHas
IJI0CKOCTh K chepe. OO6beM u ero uzmepenue.. Dopmynsl 0o6bema Kyda, NpsIMOYroJbHOTO
napajuiesenumneaa, npu3Msl, uwinHapa. Dopmyinel o0bema nupaMmuibl 1 Konyca. Dopmyiibl
IJIOLIA/IA TOBEPXHOCTEN IMIIMHIPA U KOoHyca. Popmyiel 00beMa I1apa U miomaan cepsl.
[Tomo6wue Ten. OTHOMIEHUS TUIOMIAEH TOBEPXHOCTEH U 00BEMOB MOAO0HBIX TETL..

JI1, M4, I11,
I110
I111

IlpakTH4yeckue 3aHATUSA

Paznuunble Bl MHOTOrpaHHUKOB. VX n300paskeHust, ceueHus U pa3BepTku. CUMMeTpus
TEJ BpaIleHUs] U MHOTOTPaHHUKOB. Beluncienue miomazieit 1 00beMoB.

10

J14, M7, M10,
11, 1112, 1114

CamocrosiTesibHas padora.
Pabora ¢ y4eOHOI 1 cripaBOYHOM TUTEPATypOid, paboTa ¢ KOHCIICKTOM JICKIIUH, PeIICHHE
yIpaxxHEeHHUH 1o o0pasily, HOJAroTOBKa peepaToB U COOOIICHUH.

JI4, 1111, 1112,
1114

Pa3gen 3. Hauajia MaTeMaTH4eCKOIr0 aHAJIN3A.

34

Tema 3.1.
IIpousBoanas u eé
NpHUMEHeHHe.

Conep:xaHue y4eOHOro MaTepuaJia

[TonsiTHe 0 npenene nociaenoBarenbHOCTU. [IoHATHE O MPOU3BOIHON (QYHKIIMH, €€
FeOMETPUUECKUN U PU3NYECKUI CMBICI. Y paBHEHHE KacaTeabHOU K rpaduky GyHKIUU.
[Tpon3BoHBIE CyMMBI, pa3HOCTH, IPOU3BEACHHUS], YACTHOTO. [Ipon3BOAHBIE OCHOBHBIX
anieMeHTapHbIX pyHKuuid. [IponsBoaHas cnoxxuoil pyHkuuu. [IpumeHenrne Npou3BoJHON K
UcclieIoBaHuI0 (PYHKIMI 1 ocTpoeHuto rpadukoB. Bo3pactanue u yobiBanue QyHKIHIA,
COOTBETCTBHUE BO3pAaCTaHUs M YObIBaHUS (DYHKIIMH 3HAKY POU3BOJIHOM.

JI2, I11, 14

IIpakTHYecKkue 3aHATHA

[TpaBuna u popmynsl quddepeHnrupoBanms, Ta0IUIA TPOU3BOIHBIX JIEMEHTAPHBIX
¢byHkuuid. MexaHn4ecKuii ¥ T€OMETPUYECKUI CMBICI IPOM3BOIHON. Y paBHEHHE
KacarenbHOU B oOu1eM Buje. McenenoBanue GyHKINU C TOMOIIBIO TPOU3BOTHOM.
Haxoxxnenne HanOobIIero 1 HAMMEHbIIET0 3HaYeHUs (QYHKIINU.

M2, M11, 1114

Tema 3.2. UuTerpaJ u
€ro NpuMeHeHHue.

Conep:xanue yueOHOro MaTepuaJa

[TepBooOpazHas u unTerpai. [lpuMenenue onpeneaeHHOro HHTerpaia A HaX0XKACHUS
I0INaAM KpuBoauHeHHo! Tpanenuu. ®opmyna Hetorona—IJleitOnuma. Ilpaktuueckoe
IIPUMEHEHNE NHTErpaJa.

JI6, 1114

IIpakTHYeckue 3aHATHA




Nuterpan u  mepBooOpa3Has. HaxokneHue mepBOOOpa3HOW ¥ BBIUMCIICHUE
onpeaenéHHoro uurerpaia. [I[puMenenne naTerpaia A BEIYUCICHUS PU3NISCKUX
BEJIMYMH U TUIOIAICH Quryp.

10

MI11,I114

CamocrosiTesibHas padora.
Pabora ¢ yueOHOI 1 cripaBOYHOM TUTEPATYpPOid, paboTa ¢ KOHCIIEKTOM JISKIIHA, PEeIICHIE
yIpakHEHHH 110 00pasily, MOAr0TOBKa pedepaToB U COOOIICHUI.

JI5,M11, 1114

Pa3nen 4. KomOnHaToOpuKa, CTATHCTHKA ¥ TE€OPHsI BEPOSITHOCTEI.

34

Tema 4.1. KomOuHaTOpHKA

Conep:xanue yueOHOro MaTepuaJa

OcHoBHble noHATHA KoMOMHaTopuku. dakropuan. [loacuer uncna pazMenieHui,
HEepecTaHOBOK, coueTanuil. @opmyna 6uHoma Herorona. CBoiicTBa OMHOMUHAJIBHBIX
koo dunmentoB. Tpeyronpauk [lackais.

JI1, I114

HpaKanecmle 3aHATHUSA

IIpaBuna komOGuHaTOpHKH. Perenne koMOMHATOPHBIX 3a/1a4. Pa3melieHus, coueTanus u
nepectaHoBkH. buaom Herorona u tpeyronsuuk [lackans. [Ipuknanssle 3agaqn.

JI9M7,
M11,118

Tema 4.2. DJ1eMeHTBI
TeOPUM BEePOSITHOCTEH U
MaTeMaTH4YeCKou
CTAaTHCTHKH.

Conep:xanue yueOHOro MaTepuaJia

CoObITHE, BEpOSATHOCTH COOBITHS, CII0KEHUE U YMHOKEHHE BeposiTHOcTel. [lonsaTre o
He3aBUCUMOCTH coObITHI. [IpencraBnenne qaHHbIX (TaOIULbI, JUarpaMMBbl, TpaduKh),
reHepalibHasi COBOKYITHOCTh, BEIOOpKA, cpeiHee apupmeTnyeckoe, Mearana, Mepbl
pazopoca. [lonsTHe 0 3a1a4aX MaTEMAaTUYECKON CTaTUCTUKU.

M8, 111, 17,
T8

IIpakTHYecKkue 3aHATHA

Kraccuueckoe onpeieneHne BEposITHOCTH, CBOWCTBA BEPOSTHOCTEHN, TEOPEMA O CYMME
BeposATHOCTE. Brpruncnenue BepostHocTeil. IlpencraBieHne 4YMCIOBBIX TAHHBIX.
IIpuknagHele 3a1a4n.

JI9, M2,
I18, I114,
117

Tema 4.3.
IpogeccnonaibHo-
OPUEHTHPOBAHHBIC
3ajgaum

IIpo¢deccnonaibHO-OPHEHTHUPOBAHHOE COAEPKAHUE (COAepKAHUE TPUKJIATHOTO
MO/1YJIfA)

[Ipumeps! Hcrob30BaHMS 3a/1a4 MPOU3BOACTBEHHOTO COJIepKaHus: apudmMeTnyecKkue
BBIUYHCIICHUS C JIEHCTBUTENbHBIMH YUCIIAMHU, IPONOPIIUH, TPOLIEHTHI, MPUOIMKEHHbIE
BbruncieHus. @opMyiisl momaae u 00beMoB, epeBo]] enHUL u3MepeHus. [Ipumepnt
3aJ1a4 ONTUMH3aUH POU3BOICTBA TOBAPOB U YCIYT, METO]I JIOTMUECKOro nepedopa.

IIpakTnyeckue 3aHATHSA

J14, M7, M10,
I111, 1112, 1114




Pemenue 3ama4 mpon3BOACTBEHHOTO COACpKaHUsI. MaTeMaTHYeCKOe MOICIIMPOBAHUE TTPH

pelIeHrH 3aJa4 ONTHUMH3AIMH. 3aJayd C SKOHOMHYECKHM CcojepkaHueM. baHkoBckue 12
MPOLIEHTHI MO BKJIaJJaM U KpeauTaM. PacueTsl CTOMMOCTH TOBapoOB M YCIYT (CKUIKU Ha
TOBApHI M ycIyrH). PacueT 3apaboTHOM maThl.
KouncyabTauuu
IIpomeskyTouHas arTecTanus (IK3aMeH) 4
Bcero: 222




4 YCJIOBUSA PEAJIM3ALIUU ITPOI'PAMMBI YYEBHOI'O ITIPEJMETA

4.1 MaTepuaJIbHO-TeXHMYeCKOe oDecnieueHne
Jia peanuzanuu MporpaMMbl Y4eOHOTO MpeaMeTa MPEeAyCMOTPEHO HaJU4Me CIEIYIOIINX
CIIeuaJIbHbIX HOMGH.[CHI/II\/JII
— Kabuner MmaTemaTHKu:

— OcHoBHOe o0opynoBanue: J[locka mnonakatHas; MyNIbTUMEIUWHBIA KOMILICKT
(mpoektop Casio XJ-V2, skpan Lumien EcoPicture); IlapTel yuenuueckue npoiinbie; Ctoi
npenoaasarens; CTyibs.

— IIporpammuoe obecneucuue: 1. Microsoft Windows 7 Professional. 2. Microsoft
Office ProPlus 2010 Russian Acdmc. 3. Google Chrome (cBo6oanoe). 4. Adobe Acrobat Reader
(cBoOOIHOE).

4.2 UndopmanuoHHoe odecriedeHne peaju3aiiuu MPporpaMmmal

Jlis peanu3anuu nporpaMMbl yaeoHoro npeameTa oudnuoreunsiid porx BBI'Y ykomriekroBan
MEYATHBIMU U 3JIEKTPOHHBIMU U3JaHUSMHU.

OO6yuaromuecss U3 4YMClia WHBAIWIOB M JIUIl C OTPAHUYEHHBIMU BO3MOXHOCTSIMHU 3]I0POBbS
o0OecrieyeHbl TMEYaTHHIMH U DJIEKTPOHHBIMH  00pa3oBaTelIbHBIMH  pecypcamu B ¢opMax,
aJanTUPOBAHHBIX K OTPAHUYCHUSIM UX 3]J0POBbSI.

OcHoBHas JInTeparypa

1. Marematuka: anrebpa U Hadajga MaTeMaTHYECKOro aHanu3a, reoMerpus. ['eomerpus :
10—11-1 xnaccel : 6a30BbIi K yriiyOaeHHbIH ypoBHHM : yueOHuk / JI. C. Atanacss, B. @. Byty30B,
C. b. Kamomnes [u np.]. — 12-e uzn., crep. — Mocksa : IIpocsemenune, 2024. — 287, [1] c. : m.
— MI'Y — mxkone). — ISBN 978-5-09-112137-7. - Teker : osnektponnbii. - URL:
https://znanium.ru/catalog/product/2157048

2. Anumos, III. A. MaremaTtuka. AnreOpa U Hauaida MaTeMaTHYECKOTO aHanu3a. bazoBslii
YpOBEHb: deKTpoHHas popma yuebHoro mocobus mist CI1O / 1. A. Anmumos, M. A. Tkauéna, 1O.
M. Konsrun. - Mocksa : IIpocBemienue, 2024. - 463 c. - ISBN 978-5-09-107569-4. - Tekcr :
anekTponHsbIi. - URL: https://znanium.ru/catalog/product/2125328

3. boromonoB, H. B.  AnreOpa u Havana aHamu3a : Y4YyeOHUK JJIS CPEIHErO
npodeccuonanbHoro oopazosanus / H. B. boromonoB. — MockBsa : U3narenscrBo FOpaiit, 2025. —
240 c. — (IIpogeccuonansHoe o6pazoBanue). — ISBN 978-5-534-09525-8. — Tekcr

a5IeKTpOoHHBIH // OOpa3oBarenbHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/561040

4. Cenpix, M. 0. MaremaTuka : y4eOHUK M MPAKTHKYM JUIS CPEIHETO MPOPECCHOHATHLHOTO
obpazoBanus / U. 10. Cenpix, FO. b. I'pebenmukon, A. FO. [lleBeneB. — Mocksa : M3naTensCcTBO
FOpaiit, 2025. — 393 c. — (IIpodeccuonanbuoe odbpazoBanue). — ISBN 978-5-534-19259-9. — Texkct
: antekTpoHHbIH // O6pazoBaTenbHast miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/561073

JlonoJiHuTeIbHAS JIMTepaTypa

1. Kpemep, H. [1I. Maremartuka yist KOJUTeIKEH : yUeOHUK AJis CpeIHEro mpoheCCHOHATBLHOTO
obpazosanwus / H. III. Kpemep, O. I'. Koncrantunosa, M. H. ®puaman ; mon pegakuueit H. L. Kpemepa.

— 12-e wu3n., mepepad. um gon. — MockBa : M3marensctBo [Opaiit, 2025. — 408 c. —
(ITpodeccronansnoe obOpazoanue). — ISBN 978-5-534-17852-4. — Tekct : 21€KTpOHHBINA //
OopazoBarenbHas miardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/560553

2. IlaBmouenko, HO. B. Marematnka : Y4eOHUK M TPAKTUKyM [ CPETHEro
npodeccuonansHoro oopaszosanus / FO. B. [TaBmouenko, H. I11. Xaccan ; mox obmieit penakmueii FO. B.
[TaBmouenko. — 4-e u3a., nepepad. u gon. — Mocksa : UznatensctBo FOpaiit, 2022. — 238 ¢. —
(ITpoeccuonansnoe obpazoBanue). — ISBN 978-5-534-01261-3. — Tekct : 31eKTpOHHBINA //

O6pasoBarenbHas iatdopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/489875.


https://znanium.ru/catalog/product/2157048

JIEKTPOHHBIE pecypchl

1. www.newlibrary.ru - HoBas s;eKTpOHHast OHOIMOTEKA

2. www.edu.ru — dgerepanabHbIi MOpTal POCCHICKOTO 00pa3oBaHuUs

3. http: //window.edu.ru/ - eauHOE OKHO AOCTYIA K HH()OPMAIIHOHHBIM pecypcaM

4. www.fcior.edu.ru (MadopmaioHHbIe, TPEHUPOBOYHBIE U KOHTPOJIBLHBIC MaTEPUAIIbI)

5. www.school-collection.edu.ru (Equnast  xoiiekimu  mu@POBBIX  00pa30BaTEIbHBIX

peCypcoB).



http://www.newlibrary.ru/
http://www.newlibrary.ru/
http://www.edu.ru/
http://www.edu.ru/
http://www.fcior.edu.ru/
http://www.school-collection.edu.ru/

5 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUS YYEBHOI'O ITPEIMETA

KOHTpOJIB H OLICHKa C(bOpMI/IpOBaHHOCTI/I JIMYHOCTHBIX, METAIPCAMCETHLIX U NPCAMCETHBIX PE3YJIbTATOB

OCYHIIECTBIAKOTCA B COOTBETCTBHUU CO CICAYIOIIUMU IMOKA3aTCIIAMMU:

PesyabTaTsl 00yyeHus

OcHOBHbBIE IOKA3aTeJIH OLCHKH pe3yJibTaTra

Tema

OueHo4YHOe CPeICTBO

JInuy"ocTHEIE

JI1 - chopMupoBaHHOCTH
IPEJICTaBICHUM O MAaTEMaTUKE KaK
YHHUBEPCATbHOM SI3bIKE HAYKH,
CPENCTBE MOJEIUPOBAHUS SIBJICHUN
U TIPOIIECCOB, UAESIX U METOAAX
MaTeMaTUKHU

Tema 1.1. BBenenue

Tema 1.2. PazBuTHe NOHATHS O
qrcie

Tema 4.1. KomOunaTtopuka
Tema 2.4. MHOTOTpaHHUKH U
KpyTJIbIE Tela

YCTHBIN OMpOC (1.5.1)
YCTHBIN OIPOC (1.5.1)

YCTHBIU OIPOC (1.5.1)
YCTHBIN OMpOC (1.5.1)

JI2 - nonumanue 3HauummocTu | Tema 3.1.IIpousBoanHas u eé YCTHBIN OITPOC (11.5.1)
MaTeMaTUKU JUISL Hay4yHO- | IPUMEHEHUE

TEXHUYECKOTO nporpecca,

c(hOpMUPOBAHHOCTh OTHOIICHUS K

MaTreMaThKe Kak K  4acTH

o011eyeI0BeyecKoi KYJIbTYpPbI

yepe3 3HAKOMCTBO C HCTOpHUEHR

pa3BUTHUA MaTeMaTHKH,

SBOJIIOLMEN MaTEMAaTUYECKUX UJIEH

JI3' - pasButne gormueckoro | Tema 1.3. @yHkimu u rpaduku | YCTHBIH Ompoc (1.5.1)
MBIIUIEHUs, MnpocTpaHcTBeHHOTOo | Tema 2.2. Ilpsmbie u YCTHBIH o1poc (m.5.1)
BOOOpa)KEHUs, aJTOPUTMHUECKON | IMJIOCKOCTU B IPOCTPAHCTBE [IpakTueckoe 3anaTue
KYJbTYpHI, KPUTUYHOCTH Ne 1 (camocTosTenpHas
MBIILICHUS Ha YpOBHE, pabora)

HeoOxomumMoM it Oyaymedt | Tema 2.3. Koopaunats! u YCTHBIH o1poc (m.5.1)
npodecCHOHAIbHON BEKTOPBI [IpakTrueckoe 3aHsTHE

JeSITeNbHOCTH, Ui MPOAOJIKEHUS
00pa3oBaHus 1 caM000pa30BaHMs

Ne 1 (camocTosiTenbHas
pabora)

JI4- oBimageHne MaTeMaTUYECKUMU
3HAHUAMU 5 YMEHHSIMH,
HEOOXOIMMBIMA B IIOBCEIHEBHOIM
JKM3HH, 11 OCBOECHHS CMEXKHBIX
€CTECTBEHHO- HayYHBIX
IACIIATUINH " IACIIATUINH
npo(hecCHOHANBFHOTO [HKIA, s

MOJTy4EeHUS oOpa3oBaHUs B
o0nacTsx, HE TpeOyIoIMx
yriIyONeHHOH  MaTeMaTH4YecKOi
MOJrOTOBKH

Tema 1.2. Pa3zsurue OHATHS O
YHUCIIe

Tema 1.4. KopHu, crenenu u
sorapu@msl

Tema 2.4. MHOrOrpaHHHUKY U
KpyTJIbIE TeNa

YCTHBIN OITpOC (1.5.1)
IIpakTnueckoe 3anaTne
Ne 1-2 (camocrosiTenbHas
paborta)

YCTHBIN OITpoC (1.5.1)
[IpakTHueckoe 3aHsATHE
Ne 1-3
(camocTrosTenpHAS
paborta)

[IpakTHueckoe 3aHsATHE
Ne 1 (camocTosiTenbHas
pabora)

IIpakTnueckoe 3anaTne
No 1 (camocTosiTenpHas
paborta)

JI5 - TOTOBHOCTBH H CITOCOOHOCTH K
00pa3oBaHMIO, B TOM YHCIIE
camMo00pa3oBaHuIo0, Ha
MPOTSKEHUH BCEU JKU3HU

Tema 3.2. UnTerpan u ero
IpUMEHEHHE

Tema 2.2. Ilpsmble u
IUIOCKOCTH B IIPOCTPAHCTBE
Tema 2.3. KoopauHatsl u
BEKTOPBI

YCTHBIN OITPOC
(1.5.1)
YCTHBIN OITpOC (11.5.1)

YCTHBIN OITpOC (11.5.1)




JI6 - co3HarenbHOE OTHOIIECHHE K
HENPEPBIBHOMY OOpa30BaHUIO KaK
YCIIOBUIO YCIIELTHOM
npodecCHOHATBLHOM "
00IIECTBEHHOMN AESITeTbHOCTU

Tema 3.2. UnTerpan u ero
[IPUMEHEHUE

YCTHBIN OMPOC (1.5.1)

JI7 - TOTOBHOCTB U CIIOCOOHOCTH K
CaMOCTOATEJIbHON TBOPYECKOU U
OTBETCTBEHHOMN AEATEIILHOCTHA

Tema 1.3. @ynkuuu u rpapuku

[IpakTuueckoe 3aHsiTUE
No 1 (camocTosiTenbHas
pabota)

JI8 - rOTOBHOCTh K KOJUIEKTUBHOU

pabote,  COTPYIHHUYECTBY  CO
CBEPCTHHKAMHU B
o0pa3oBaTenbHOi, O0OIIECTBEHHO
MIOJIC3HOM, yaeOHo-

HCCIIEN0BATENBbCKON, IIPOEKTHON U
JPYTHX BUOAX AESATEIbHOCTU

Tema 1.5. OcHoBBI
TPUTOHOMETPUU

Tema 4.3. IIpodeccronanbHo-
OPUEHTHPOBAHHBIE 3a]]a41

[IpakTryeckoe 3aHsITHE
No 1 (camocTosiTenbHas
pabora)

JI9 - OTHOIIIEHUE K
po(heCCHOHATILHOM IEeATEIbHOCTH

KakK BO3MOXHOCTH yLIaCTI/ISI B
peIIeHun JTUYHBIX,
OOIIECTBCHHEIX,

rOCY/apCTBEHHBIXO0IIICHAIIOHAT
BHBIX IIPO0OJIEM

Tema 4.1. KomObunaropuka

Tema 4.2. DneMeHThI TEOpUU
BEPOSATHOCTEN U
MaTeMaTHYeCKON CTaTUCTUKU
Tema 4.3. IIpodeccuonansHo-
OpUEHTUPOBAHHBIE 3a/1a4H

[IpakTHueckoe 3aHsaTHE
Ne 1 (camocTosTenbHas
pabota)
[IpakTuueckoe 3aHaTue
No 1 (camocTosiTenbHas
pabora)

MeranpeameTHele

M1 - yMeHue onpenensaTs nenu
JeSITeIbHOCTH, 3a/1aBaTh
napamMeTpbl ¥ KpUTEPUU HX
JOCTHKEHUS

Tema 1.3. ®ynkuuu u rpadpuku
Tema 4.3. IIpodeccronanbHo-
OpPUEHTHPOBAHHbIE 3a/1a41

YCTHBIN OIPOC (11.5.1)

M2 - ymMeHHE BHOCUTb KOPPEKTHBBI
B JIEATEIbHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJIBTATOB LIEISM,
OLICHUBATh PUCKHU ITOCIIEICTBUI
JIEATEITIbHOCTH

Tema 1.4. KopHu, cTenenu u
Jorapupmbl

Tema 3.1. IIpousBoaHas u e€
pUMEHEHHE

Tema 4.2. DnemMeHThI TEOpUU
BEPOSATHOCTEHN U
MaTeMaTHYECKON CTaTUCTUKU
Tema 2.2. ITpsimble u
IJIOCKOCTH B IIPOCTPAHCTBE
Tewma 4.3. IIpodeccronanbHo-
OpUEHTUPOBAHHBIC 33/]a4H

[IpakTHueckoe 3aHsTHE
Ne 1-3
(camocTrosiTenpHas
paborta)

[IpakTHueckoe 3aHsATHE
Ne 1 (camocTosiTenbHas
pabora)

[IpakTudeckoe 3aHATHE
No 1 (camocTosiTenbHas
paborta)
[IpakTHueckoe 3aHsATHE
Ne 1 (camocTosiTenbHas
pabora)

M3 - BrajeHMe HaBBIKAMU
MO3HABATENbHOH, Y4eOHO-
HCCIIEIOBATENILCKON U MPOEKTHOM
EeITEILHOCTH, HaBBIKAMH
paspenieHus mpooaemM

Tema 1.3. ®ynkuuu u rpaduku

[IpakTHueckoe 3aHsATHE
Ne 1 (camocTosiTenbHas
pabora)

M4 - ctocoOHOCTE M TOTOBHOCTE K
CaMOCTOSITCIILHOMY TTOUCKY
METOJIOB PEIICHUS TPAKTUIECKIX
3aJ1a4, TPUMECHCHHUIO Pa3IMYHbIX
METOA0B ITO3HAHUS

Tema 2.3. KoopauHatsl u
BEKTOPBI

Tema 2.4. MHOTOTpaHHUKH U
KpyIJIble Tea

YCTHBIN OITpOC (11.5.1)

YCTHBIN OITpOC (11.5.1)




Tewma 4.3. IIpodeccronanbHo-
OpPHUEHTUPOBAHHBIE 3a1a4U

MS5 - ciocOOHOCTD BBISBIISTE
MPUYUHHO-CJICACTBEHHBIE CBSI3U U
aKTyaJIM3UpOBaTh 3a/1auy,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHUS,
HaXOJIUTh apTyMEHTHI JJIS
JI0Ka3aTelIbCTBA CBOMX
YTBEP)KJICHHH, 3a71aBaTh
napameTpbl U KPUTEPUU PELICHUS

Tema  2.2. llpsmble #
IUIOCKOCTH B IIPOCTPAHCTBE

YCTHBIN onpoc (1m.5.1)

M6 - criocOOHOCTH aHATTU3UPOBATH
MOJIYYCHHBIE B XO/I€ PEUICHUS
3aJ]a4uM Pe3yJbTaThl, KpUTHUYECKH
OIICHUBATDH UX JOCTOBEPHOCTb,
MIPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCJIIOBHSIX

Tema 1.1.BBenenue
Tema 4.3. IIpodeccuonansHo-
OPUCHTHUPOBAHHbIE 3a/1a4H

YCTHBIN onpoc (1m.5.1)

M7 - CcHnocoOHOCTH BBIABUIATH
HOBBIC HJICH, npeyaraTh
OpUTHHAJIbHbIE MMOAXOBI H
peuieHusi, CTaBUTh MPOOJEMBI U
3aJ1a4H, JIOMyCKaroLue
aJIbTEPHATHUBHBIC PEIICHUS

Tema 1.4. KopHu, creneHu u
J0rapupmMbl

Tema 1.5. OcHOBBI
TPUTOHOMETPUHU

Tema 4.1. KomObunaropuka
Tema 2.4. MHOTOIrpaHHUKH U
KpyTJble Tena

Tema 4.3. IIpodeccronanbHo-
OpUEHTUPOBAHHBIE 3a/1a4H

[IpakTueckoe 3aHaTHe
Ne 1-3
(camocTosATEIbHAS
pabota)
[IpakTueckoe 3aHaTue
No 1 (camocTosiTenbHas
pabora)
[IpakTHueckoe 3aHsATHE
Ne 1 (camocTosiTenbHas
pabora)
[TpakTuueckoe 3aHATHE
No 1 (camocTosiTenbHas
paborta)
[IpakTHueckoe 3aHsTHE
Neo 1 (camocTosiTenbHas
pabora)

MBS - BnageHne HaBLIKAMU
NoJIyuyeHus: THpopMaIuu U3
HMCTOYHUKOB Pa3HBIX TUIIOB,
CHOCOOHOCTH CAMOCTOSITEIHLHO
OCYIIECTBIISATH TIOUCK, aHAIH3,
CHCTEMATU3ALINIO U
MHTEPIIPETAINIO HHPOPMAIIHH
pa3IMYHbIX BUJOB U (popm
MPEJICTaBICHUS

Tewma 1.1.BBenenue

Tema 4.2. DneMeHTbl TEOPUHU
BEPOSATHOCTEN U
MaTeMaTH4eCKON CTaTUCTUKU
Tema 4.3. IIpodeccuonanbHo-
OpUEHTUPOBAHHBIE 33/]a41

YCTHBIN ompoc (1.5.1)
YCTHBIN OMPOC (1.5.1)

M9 - ciocoOHOCTH OCYIIECTBIISATH
KOMMYHHKAIIMH BO BcexX chepax
YKU3HU, apTYMEHTUPOBAHHO BECTH
JIaJIoT, YMETh CMsr4aTh
KOH(JIMKTHBIE CUTYaIUH,
pa3BEpHYTO U JIOTUYHO U3JIararb
CBOIO TOUKY 3PEHHS C
HUCIIOJIB30BaHUECM A3BIKOBBIX
CpEnCTB

Tema 1.5. OcHOBBI
TPUTOHOMETPUHU

Tema 2.2. [IpsimMbie u
IUIOCKOCTH B IIPOCTPAHCTBE

YCTHBIN OMPOC (1.5.1)

YCTHBIN OMPOC (1.5.1)

M10 - cnocoOHOCTH IMMOHUMATH U
KCIIOJIB30BAaTh MIPEUMYIIECTBA

Tema 2.4. MHOTOIrpaHHUKH U
KpYIJIble Tela

IIpakTrueckoe 3aHsATHE
No 1 (camocTosiTenbHas




KOMaHJHOH W WHIUBUAYAJIbHOU
paboThI;

OPUHUMATh  LEJIM  COBMECTHOM
JeSATEeIbHOCTH, OPraHU30BBIBATH U
KOOPJIMHHUPOBATh JIEHCTBUSL 1O €€
JOCTHDKCHHUIO:  COCTaBIISATh  IUIAH
JNICUCTBUM, paclpenesarb poJik C

YUeTOM MHEHHH Y4aCTHHUKOB
o0CyXIaTh PE3yNIBTaTHI
COBMECTHOH paboTHI;

npeanaratb  HOBBIE  IIPOEKTHI,
OLICHUBATHh nacu C IIO3UIIUHU
HOBU3HBI, OPHUTHHAIBHOCTH,

MPAKTUYECKON 3HAYNMOCTH;
OCYLIECTBIISATh MO3UTHUBHOE
CTpaTeruyeckoe MoBeCHUE B
Pa3IMYHBIX CUTYALMSIX, IPOSIBIATh
TBOPYECTBO U BOOOpakeHUE, OBITh
WHULUATHBHBIM.

Tema 4.3. IIpodeccronanbHo-
OpPUEHTUPOBAHHBIC 33]]a4H

pabora)

TPYMIIOBOE TBOPYECKOE
3amanue (11.5.3)
[TpakTudeckoe 3aHaTHe
Neo 1 (camocTosiTenbHas
pabota)

IpyNIOBOE TBOPUYECKOE
3aganue (1.5.3)

MI11 - ymeHue caMOCTOSTENBHO
COCTaBJIATH IUIaH PEIICHUS
MpOOJIEMBI C YIETOM UMEIOITUXCSI
pecypcoB, COOCTBEHHBIX
BO3MOJKHOCTEHN U IIPEANIOYTCHUI

Tema 1.1.BBenenue
Tema 1.2. Pa3zButue oHITHS O
YHCIIe

Tema 1.3. ®yHkuuu u rpadpuku
Tema 3.1. IIponsBogHas u eé
IIPUMEHEHNE

Tema 3.2. UnTerpan u ero
IIPUMEHEHNE

Tema 4.1. KomObunaropuka

Tewma 4.3. IIpodeccronanbHo-
OpUEHTUPOBAHHBIE 3a/1a4H

YCTHBIN OIPOC (1.5.1)
[TpakTHueckoe 3aHsATHE
Ne 1-2 (camocTosTenpHas
pabora)

[IpakTHueckoe 3aHsTHE
Ne 1 (camocTosiTenbHas
pabora)

[IpakTHueckoe 3aHsiTHE
No 1 (camocTosiTenbHas
paborta)

[IpakTudeckoe 3aHaTHe
No 1 (camocTosiTenbHas
paborta)
[IpakTHueckoe 3aHsTHE
Ne 1 (camocTosiTenbHas
pabora)

MI12 - criocoGHOCTB /1aBaTh OIEHKY

HOBBIM CUTYaIIHsIM, BHOCHTb
KOPPEKTUBBI B JESATEIbHOCTb,
OLICHUBATh COOTBETCTBUE
pe3ylbTaTOB  LIEJIAM;  BIJIAJICHUE
HaBBIKAMH MO3HaBaTeILHOMI
peduiekcun KakK OCO3HAHMS
COBEPIIAEMBIX JIEUCTBUIM u
MBICIIUTENIbHBIX ~ MPOIECCOB,  HX

pEe3yJbTaTOB U OCHOBAHMIA;
HCIIOJIb30BaHHUE IPUEMOB
peduiekcuu sl OLEHKU CUTYalluH,
BEIOOPA BEPHOTO PEIICHUS

Tema 2.3. KoopauHatsl u
BEKTOPHI

Tema 4.3. IIpodeccuonanbHo-
OpPUEHTHPOBaHHBIE 3a/1a4H

[TpakTyeckoe 3aHsATHE
No 1 (camocTosiTenpHas
paborta)

IIpenmerHbie

I11 - B1ageHue MeTOMAMU
JTIOKA3aTeJIbCTB, AJITOPUTMAMHU

Tema 1.4. KopHu, cTrenenu u
sorapudMbl

yCTHBIH ompoc (1.5.1)




pelieHus 3a1a4; YMCHUE
dbopMyIUpOBaTh OTPECIICHUS,
AKCHOMBI U TEOPEMBI, IPUMEHSTh
UX, TIPOBOJIUTH J0KA3aTeIIbHBIC
pacCyXIeHHs B XO/IC PEIICHUS
3a71a4

Tema 1.5. OcHOBBI
TPUTOHOMETPUU

Tema 3.1. ITpousBoanas u eé
MIPUMEHEHUE

Tema 4.2. DneMeHThI TEOPUH
BEPOSATHOCTEN U
MaTeMaTUYeCKOU CTaTUCTUKHU
Tema 2.2. Ilpsmbie u
IIJIOCKOCTH B IIPOCTPAHCTBE

Tema 2.4. MHOTOTpaHHUKH U
KpyTJIble Tela

yCTHBIN ompoc (11.5.1)

yCTHBIN ompoc (11.5.1)

yCTHBIN ompoc (11.5.1)

[TpakTudeckoe 3aHaTHe
Neo 1 (camocTosiTenbHas
pabota)

yCcTHBIH ompoc (1.5.1)

[12 - ymeHue onepupoBaTth
MOHSITHSIMH: CTEIICHb YHCIIA,
Jorapudm ymuciia; yMCHHUE
BBITIOJTHSATH BRIYUCIICHUE 3HAYCHHM
U peoOpa3oBaHusl BRIPAKCHUN CO
CTCTICHSIMH | JIoTapudMamu,
npeoOpa3oBaHus APOOHO-
paIMOHATLHBIX BRIPAKCHUN

Tema 1.1.BBenenue

Tema 1.2. Pa3zBuTre NOHATHUSA O
YHCIIE

Tema 1.4. KopHu, cTenenu u
JorapudMbl

ycTHBIN ompoc (1.5.1)
ycTHBIM onpoc (11.5.1)

ycTHBIN ompoc (11.5.1)

13 - ymenue onepupoBaTh
MOHSTUSIMU: palliOHAJIbHbIE,
MPpaLOHAIIbHBIE, IOKA3aTEIIbHBIE,
CTENEHHbIE, JorapuPpMHUUECKUe,
TPUTOHOMETPUYECKHUE YPABHEHUS U
HEPABEHCTBA, UX CUCTEMBI

Tema 1.2. Pa3zButue oHsATHS O
quciie

[IpakTueckoe 3anaTue
No 1-2 (camocrosiTenbHas
paborta)

14 - ymeHnue onepupoBaTh
MOHATUAMHU: (PYHKIIHS,
HenpepbIBHASA (QYHKINA,
MPOU3BOIHAS, TIEPBOOOpA3HAs,
OTIpeIeIeHHbI UHTErpal; yMEeHue
HAXOJUTh MMPOU3BOIHBIC
3JIEMEHTAPHBIX (QYHKINH,
UCTIONB3YSl CIIPAaBOYHBIE
MaTepHalibl; UCCIEI0BaTh B
NPOCTEHIINX CIydasx QYHKINU HA
MOHOTOHHOCTb, HAXOJIUTh
HanOOJIbIIE | HANMEHBIITHE
3HaYeHUs (QYHKIUN; CTPOUTH
rpaduKu MHOTOUYJIEHOB C
UCIOJIb30BaHUEM allnapaTa
MaTeMaTHYECKOTO aHAIIN3a;
IPUMEHSATH IPOU3BOIHYIO MPH
peIIeHUH 3a/1a4 Ha JBIKEHUE,
peuaTh MpaKkTUKO-
OpUEHTUPOBAHHBIC 3a/1a4H Ha
HauOOJIbIINE 1 HAUMEHbIIINE
3HAYEHUs], Ha HaXO0X/IEHUE MYTH,
CKOPOCTH M YCKOPEHHUS

Tema 1.3. ®yHkuuu 1 rpapuKu

Tema 3.1. [IponsBosHas u eé
pUMEHEHHE.

Tema 4.3. IIpodeccuonanbHo-
OpPUECHTHPOBaHHbBIE 3a/1a4H

IIpaxTueckoe
No 1 (camoctosiTenbHas
pa0ora,

3a/1aHKe)
yCcTHBIH ompoc (1.5.1)

3aHATUC

TBOPYECKOE




I15 - ymenue onepupoBath
MNOHATUSMH: pallMoOHaIbHAs
(byHKIUS, TTOKa3aTeIbHAS
byHKuus, creneHHas QyHKIHA,
norapupmudeckas GyHKIHS,
TPUTOHOMETpHYECKHE QYHKIIUH,
oOpaTtHble GYHKIIUU; YMEHUE
CTPOUTH TpadUKU U3YICHHBIX
(GYHKIIMMA, UCTIOIB30BaTh IPaPUKH
IpY U3yYSHUU TPOILIECCOB U
3aBUCUMOCTEH, IPU PEIICHUU
3a/1a4 U3 Ipyrux yueOHbIX
NPEMETOB M 33J1a4 U3 PeaIbHOM
JKU3HU; BBIpaXaTh PopMyIaMu
3aBUCUMOCTH MEXJy BeJTMUYNHAMH

Tema 1.4. KopHu, crenenu u
Jorapupmbl

Tema 1.5. OcHoBBI
TPUTOHOMETPUU

Tewma 4.3. IIpodeccronanbHo-
OPUEHTHPOBAHHBIE 3a]]a41

[IpakTrueckoe 3aHsTHE
Ne 1-3
(camocTosATENBHAS
pabota)

[IpakTuueckoe 3anaTue
No 1 (camocTosiTenbHas
pabora)

16 - ymenue pemarb TEKCTOBBIC
3aJ]auu Pa3HbIX TUIIOB; COCTABIIATh
BBIPXXCHHUSI, YPABHCHUS,
HEPaBEHCTBA U MX CHCTEMBI 110
YCIIOBHIO 33]1a4H, HCCIIEIOBATh
MOJIYYCHHOE PELICHHUE U OI[CHUBATh
PaBJON0I00HOCT PE3YIIHTATOB

Tema 1.4. KopHu, crenenu u
JorapudMbl

Tema 4.3. IIpodeccuonansHo-
OPUCHTHUPOBAHHbIE 3a/1a4H

[IpaxTrueckoe 3ansaTue Ne
1-3 (camocrosTenbHas
pabota)

I17 - ymenue onepupoBarb
MOHSITUSIMU: CPETHEE
apudmeTnyeckoe, MeIuaHa,
HauOOJIbIIICEe U HANMEHBIIICE
3HA4YEHMS, pa3Max, JUCIEepCHs,
CTaHJAPTHOE OTKJIOHEHUE
YHCIOBOTO Habopa; yMeHue
W3BJICKATh, HHTEPIPETUPOBATH
uH(pOpMAaIINIO, TPEICTABICHHYIO B
TabnuIax, Ha JUarpaMmax,
rpadukax, OTpakaroIlyro CBOMCTBA
peabHBIX MPOIIECCOB U SBJICHHIA;
MPEJICTaBIISITh HHPOPMAIIHIO C
MOMOIIBIO TAOJIUIT U AUArpamMm;
HCCICA0BATh CTATUCTHYCCKHUE
JIaHHEIE, B TOM YHCJIE C
MPUMEHEHHUEM TpaduIecKuxX
METOJIOB U AJIEKTPOHHBIX CPEJICTB

Tema 4.2. DneMeHThI TEOpUU
BEPOSATHOCTEN U
MaTeMaTUYeCKOU CTaTUCTUKHU

ycTHBIN ompoc (1.5.1)

[IpakTHueckoe 3aHsATHE
Nel (camocrosiTenbHas
pabora)

I18 - ymeHue onepupoBaTh
MOHATUSAMM: CIIy9alHBIA OIBIT U
cilyyaifHoe COOBITHE, BEPOSTHOCTD
CIIy4aifHOTO COOBITHS; YMEHHE
BBIYHUCIISITH BEPOSATHOCTB C
HCIIOJIb30BaHUEM TpaduyecKuX
METO/I0B; IPUMEHSTH (HOPMYJIBI
CJIO’KEHUS] U YMHOXKEHUS
BEPOSTHOCTEH, KOMOMHATOPHBIE
(bakThl ¥ HOPMYJIIBI IPH PEIICHUH
3aJa4; OLIEHUBATh BEPOATHOCTHU
peabHbIX COOBITHI; 3HAKOMCTBO

Tema 4.1. KomOunaTtopuka

Tema 4.2. DnemMeHThI TEOpUU
BEPOSATHOCTEN U
MaTeMaTHYeCKON CTaTUCTUKU

[TpakTHyeckoe 3aHsATHE
Nel (camocrosiTenpHas
paborta)

ycTHBIN ompoc (1.5.1)
[TpakTHyeckoe 3aHsATHE
Nel (camocrosiTenpHast
paborta)




CO CIIy4YaliHBIMU BEJIMYNHAMU;
yYMEHUE IPUBOAUTH IIPUMEPHI
IPOSIBJIEHUS 3aKOHA OOJIBIINX
YKCeJl B IPUPOJHBIX U
0O0I1eCTBEHHBIX SIBJICHUAX

I19 - ymenue onepupoBathb
MOHITUSMHU: TOUKA, IIpsimMas,
IJIOCKOCTh, IPOCTPAHCTBO,
JIByrpaHHbIN yTOJI,
CKpEIMBAIOIINECS IIPSIMBIE,
NapajuieIbHOCTD U
NEePIEHANKYISIPHOCTD MPSIMBIX U
IUIOCKOCTEH, Yroll Mexay
IPSMBIMH, YTOJI MEXTy TIPSIMOH 1
IJIOCKOCTBIO, YTOJ MEXKIY
IUIOCKOCTSIMU, PACCTOSIHUE OT
TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE
MEXy IPSIMBIMHU, PACCTOSTHUE
MEX]y TIIOCKOCTSMU;, YMEHHE
MCIIOJIb30BATh IIPU PELIEHUH 3a1a4
U3YYEHHbIE (PAKThI U TEOPEMBI
IUTAHUMETPHUH; YMEHUE OLICHUBATh
pa3Mepbl 00BEKTOB OKPYKAIOIIIETO
MHpa

Tema 2.2. Ilpsmble u
IUIOCKOCTH B IIPOCTPAHCTBE

Tema 4.3. IIpodeccuonansHo-
OPHEHTHPOBAHHBIC 3a1a4YH

yCTHBIH orpoc (11.5.1)

IT10 - ymenue onepupoBarb
MOHSATUSAMH: MHOTOTPAaHHUK,
ceueHre MHOTOrpaHHHKa, KyO,
napaieNenure]I, mpu3ma,
nupamuia, Gurypa v HoBepXHOCThb
BpaIeHUS, IIIIINH/IP, KOHYC, Iap,
cdepa, ceueHus: GUrypsl
BpAICHHUS, TNIOCKOCTb,
Kacarormasicsi cepsl, HUIUHIPA,
KOHYCa, TUIOIIA b IIOBEPXHOCTH
NUpPaMU/Ibl, TPU3MBI, KOHYCAa,
MUATUHAPA, IO chephl, 00beM
KyOa, MpsIMOYTOJILHOT'O
napaieNienue1a, MupaMuIbl,
NPU3MBI, HWIMHAPA, KOHYCa, [1apa;
yMEHHE U300pakaTh
MHOT'OI'PaHHHUKH U TIOBEPXHOCTH
BPAIICHHS, X CEUEHUS OT PYKH, C
MIOMOIIBIO YEPTEHKHBIX
WHCTPYMEHTOB U JIEKTPOHHBIX
CpPE/CTB; YMEHHUE PAaclO3HaBaTh
CUMMETPHIO B TPOCTPAHCTBE;
YMEHHUE paclio3HaBaTh MPABHIbHBIC
MHOT'OI'PaHHUKHI

Tema 2.2. Ilpsmbie u
IUIOCKOCTHU B IIPOCTPAHCTBE

Tema 2.4. MHOTOTrpaHHUKH U
KpyTJIbIE Tea

[TpakTHueckoe 3aHsATHE
No 1 (camocTosiTenbHas
paborta)

ycTHBIN ompoc (11.5.1)

IT11 - ymenue onepupoBarb
HNOHATUSIMU: IBU)KEHUE B
IPOCTPAHCTBE, M0100HBIE (QUTYPHI
B IIPOCTPAHCTBE; MCI0JIb30BaTh

Tema 2.4. MHOTOIrpaHHUKH U
KpyIJIble Tea

yCTHBIH ompoc (1.5.1)
[IpakTrueckoe 3aHsTHE
Nel (camocrosiTenbHas
pabora)




OTHOIIIEHNE TUIOIIaacH
MOBEPXHOCTEH 1 00HEMOB
MOA00HBIX (PUTYp NTPU PEIICHUHN
3a1a4

[IpakTrueckoe 3aHsTHE
Nel (camocrosiTenbHas
pabora)

I112 - ymeHue BbIYUCTATH
TEOMETPHYECKUE BETHUHNHBI
(mmuHa, yroi, IIomaab, 00beM,
IJI01IA/1b TIOBEPXHOCTH),
UCIOJIB3YS U3yUeHHBIE (DOPMYIIBI U
METO/TBI

Tema 2.4. MHOTOTpaHHHUKHU U
KpYTJIbIE Tela

[IpakTuueckoe 3anaTue
Nel (camocrosiTenbHas
pabora)
[TpakTudeckoe 3aHaTHe
Nel (camocrosiTenbHas
pabota)

I113 - ymenue onepupoBaTh
MOHSITHSIMH: TIPSIMOYTOJIbHAS
CUCTEeMa KOOPJUHAT, KOOPIUHATHI
TOYKH, BEKTOP, KOOPINHATHI
BEKTOPA, CKaJISIPHOE
IIPOU3BENICHUE, YTOI MEKIY
BEKTOPAaMH, CyMMa BEKTOPOB,
IIPOU3BE/IEHNE BEKTOPA HA YUCIIO;
HAXOJHUTh C TOMOIIbIO U3yYEHHBIX
(hopMyIT KOOPIUHATHI CEPETUHBI
OTpe3Ka, PACCTOSTHUE MEKY JBYMsI
TOYKAMH

Tema 2.3. KoopauHaTsl 1
BEKTOPHI

yCTHBIN ompoc (11.5.1)
[TpakTudeckoe 3aHaTHe
Ne 1 (camocTosTenpHas
pabota)

[114 - ymenue BoIOMpaTh
MOIXOISIINI U3YYEHHBIA METO/T
JUIsl pELICHUs 3a/1a4H,
pacno3HaBaTh MaTeMaTHYECKHE
(akThl 1 MaTEMaTUYECKHE MOJIEIN
B IIPUPOJIHBIX U OOIIECTBEHHBIX
ABJICHUSX, B UCKYCCTBE; YMEHUE
IPUBOJUTH PUMEPDI
MaTEMAaTUYECKUX OTKPBITUI
POCCUICKON 1 MUPOBOU
MaTEMaTUYECKON HAyKN

Tema 1.1. Beenenue

Tewma 3.1. IlpousBoanHas u e€
MIPUMEHEHUE.

Tema 3.2. UnTerpan u ero
MIPUMEHEHUE

Tema 4.1. KomObunaropuka
Tema 4.2. DnemMeHTBl TEOPUHU
BEPOSATHOCTEHN U
MaTEMaTHYECKON CTaTUCTUKU
Tema 2.2. Ilpsmble u
IJIOCKOCTH B IIPOCTPAHCTBE

Tewma 2.3. KoopauHatel 1
BEKTOPBI

Tema 2.4. MHOTOIrpaHHUKH U
KpyTJble Tena

Tewma 4.3. IIpodeccronanbHo-
OpUEHTUPOBAHHBIC 33/]a4H

yCTHBIH ompoc (1.5.1)
[IpakTHueckoe 3aHsATHE
Ne 1 (camocTosiTenbHas
pabora)

YCTHBIN OMPOC (1.5.1)
[IpakTHueckoe 3aHsiTHE
No 1 (camocTosiTenbHas
paborta)

YCTHBIN OMPOC (1.5.1)
[IpakTHueckoe 3aHsiTHE
No 1 (camocTosiTenbHas
paborta)

YCTHBIN OMPOC (1.5.1)
[IpakTHueckoe 3aHsiTHE
No 1 (camocTosiTenbHas
paborta)
[IpakTHueckoe 3aHsATHE
Ne 1 (camocTosiTenbHas
pabora)
[IpakTHueckoe 3aHsiTHE
No 1 (camocTosiTenpHas
paborta)
[IpakTHueckoe 3aHsATHE
Ne 1 (camocTosiTenbHas
pabora)

JUs OLIGHKH JTOCTHIKEHHUS 3allJIaHUPOBAHHBIX PE3yJIbTAaTOB OOYUEHHUS MO MpeIMeTy pa3padoTaHbI
KOHTPOJIBHO-OLICHOYHBIE CPEACTBA JJIA IPOBENCHHA TEKYHIETO KOHTPOIS U IPOMEXYTOYHOMU
aTTeCTalluy, KOTOphIe MpUiararoTcs K paboueil mporpamme mpeamera.
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1 O0uIne cBeIeHUA

®onnx oneHouHbIX cpenctB (manee — ®OC) mpenHa3Ha4yeH IJisi KOHTPOJSA M OIEHKH
00pa3oBaTeNbHBIX JOCTHKEHUN OOydaroImmxcs Mo mporpamme ydeOHoro mpeamera QOI1.07
MaremaTuka.

®OC BrIIOYAIOT B c€0s1 KOHTPOJIBHBIE MaTepHaIbl AJI IPOBEACHHS TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH M TIPOMEXKYTOYHOW aTTECTAlMU MO MPEAMETY, KOTopas MpOBOAUTCA B (opme
9K3aMeHa (C MCIOJIb30BAaHWEM OIICHOYHOTO CpEJCTBAa — YCTHBIM ompoc B (popmMe OTBETOB Ha
BOTIPOCHI OHMIIETOB, BBITIOJTHEHUE MMUCHMEHHBIX 33JTaHUH )

2 Ilnanupyemble pe3yabTaTbl OO0YYeHHS MO0 MpeaMeTy, oOecrneduBaloIIue
pe3yJIbTaThl 0CBOEHHS 00Pa30BaTeIbHON MPOrpaMMbl

Kon
pesynbTaTa HaumeHoBanue pesynbrara o0ydenus’
00y4eHus®
1 c(hOPMHUPOBAHHOCTH NMPEICTABICHUN O MATEMATHKE KaK yHHBEPCAIBHOM S3bIKE HAYKH,

CPEICTBE MOAEIMPOBAHMS SBICHUI U IPOLIECCOB, HIESIX U METOAAaX MAaTEeMAaTHKH
NOHUMAaHUWE 3HAYMMOCTH MaTeMaTHKH M  HayYyHO-TEXHHYECKOTO  Iporpecca,
12 c(hOpMHUPOBAHHOCTH OTHOILICHHS K MATEMATHKE KaK K YaCTH 00IeUeJI0BEeYeCKON KyIbTYPHhI
Yepe3 3HAKOMCTBO C UCTOPUEN pa3BUTHUSI MAaTEMATHUKH, BOJIIOIIMEN MATEMAaTUYECKUX UIEN
PasBUTHE JIOTHYECKOTO MBIIIICHUS, IPOCTPAHCTBEHHOI'O BOOOPAXKEHHUS, aJITOPUTMUIECKOI
JI3 KyJIBTYPbl, KPUTHYHOCTH MBIIIICHUS Ha YypOBHE, HeoOXoaumoM mansi Oymymien
poheCcCHOHANPHON NEATEIbHOCTH, ISl IPOIOIDKEHHSI 00pa30BaHMs U CaMO0Opa30BaHUS
OBJIa/ICHHUE MAaTEeMaTHYCCKHUMU 3HAHUAMHU M YMEHUSIMH, HEOOXOIUMBIMH B MOBCEAHEBHON
JKU3HHU, IJId OCBOCHHA CMCEXKHBIX C€CTCCTBCHHO- HAYYHBIX AOUCHUINIMH W JUCHUIIINH

14 npo¢eCCHOHANBHOTO IUKJIA, JUIS MOJMy4YeHHs1 00pa3oBaHUsl B OOJIACTSIX, HE TPeOyrOImuX
yrny0OJeHHOW MaTeMaTHYeCKO# MOIrOTOBKU

15 TOTOBHOCTh H (iHOCO6HOCTB K 00pa3oBaHHIO, B TOM 4YHUCJIE CaMOOOpa30BaHMIO, Ha
MPOTSHKEHUH BCEH JKU3HU

16 CO3HATEJIbHOE OTHOLIEHHE K HENPEPHIBHOMY OOPa30BaHMIO KaK YCIOBHIO YCIIEIIHOW
npodeccHoHaIbHON 1 00IIECTBEHHON AEATEIBHOCTH

17 TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSATEIBHON TBOPYECKOW UM OTBETCTBEHHOMU
JIeSITeIbHOCTH
TOTOBHOCTh K KOJUIEKTHBHOM paboTe, COTPYAHHMYECTBY CO CBEPCTHHKAMH B

JI8 oOpa3oBarenbHOH, OOIIECTBEHHO-TIONE3HOH, yUeOHO-HCCIEeNOBATENLCKON, MPOSKTHON W
JIPYTHUX BHJAX JIEATENbHOCTH

19 OTHOIIIEHNE K MPOPECCHOHATLHON JEITEIbHOCTH KaK BO3MOXKHOCTH YYACTHsI B PEIICHUH

JIMYHBIX, O6]J_ICCTBGHHBIX, TOCYJAapCTBCHHBIX, 06H_[eHaI_II/IOHaJ'IBHBIX npo6neM
Ml YMCHHEC ONPCACTIATh NCIN ACATCIIbHOCTH, 3a/1aBATh MAPaAMCTPBI U KPUTCPUHN UX JOCTUIKCHUS
YMC€HHUE BHOCHUTb KOPPEKTUBBI B ACATCIBHOCTH, OLCHUBATH COOTBETCTBUC PE3YJIBTATOB

M2 IEJISIM, OIIEHWBATh PUCKHU TIOCIIEJICTBUH JIEATEIbHOCTH

M3 BJIaJICHNE HaBBIKAMHU I103HABATEIBbHOM, y4eOHO- HCCIENOBATENbCKOM M IMPOEKTHOH
JIeSITeIbHOCTH, HABBIKAMH pa3pelIeHusi mpoodiem

M4 CIOCOOHOCTH ¥ TOTOBHOCTB K CAMOCTOSITEIbHOMY TIOUCKY METOJIOB PEIICHHS MPAKTUIESCKUX

3a/1a4, MPUMEHEHHUIO Pa3IMYHbIX METOOB MTO3HAHMS

CIIOCOOHOCTh BBISBIISATh MPHYUHHO-CIICJCTBCHHBIC CBS3W W aKTyaJIM3MPOBATh 3a/auy,
M5 BBIJIBUTaTh TUIIOTE3y €€ pEUICHHUS, HAXOAUThb apryMeHTBl AJi1 JOKa3aTelbCTBA CBOUX
YTBEpPXKJICHUH, 33/1aBaTh TapaMETPhl U KPUTEPUH PEIICHUS

CIIOCOOHOCTh aHANM3WPOBATH IMONyUYeHHBIE B XOJ€ pEIIeHHs 3aJadll Pe3yNbTaThl,
KPUTHUYECKH OIIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBHSIX
CIOCOOHOCTh BBIJIBUTATH HOBBIC WJICH, MPEIaraTh OPUTUHAIBHBIC TIOJIXOAbI U PEIICHUS,
CTaBUTH MPOOJIEMBI U 33]1a4H, TOMYCKAIOINe aJbTePHATHBHBIE PEIICHUS

BJIaJICHHE HABBIKAMU TIOTyUeHUS HH(OPMAIIUU U3 UCTOYHUKOB Pa3HBIX TUIIOB, CIOCOOHOCTH
M8 CaMOCTOSITEIBHO OCYIIECTBIATh IOWCK, AHAIM3, CHUCTEMAaTH3allMI0 U HHTEPIIPETALUIO
WHQOPMAITUY PA3ITUYHBIX BUIOB M HOPM NpeJICTABICHUS

M6

M7
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M9

CIIOCOOHOCTH OCYIICCTBJIATh KOMMYHUKAIIMU BO BCEX C(bean JKU3HU, APr'YMCHTUPOBAHHO
BECTU Auajior, ymMmeTb CMATYATh KOH(bJ'H/IKTHLIG CUTyalluu, pa3BEPHYTO U JIOTUYHO H3JIaraTb
CBOIO TOYKY 3pCHHUA C HCIIOJB30BAHUEM A3BIKOBBIX CPEACTB

MI10

CIOCOOHOCTh TMMOHMUMATh W MCIIOIH30BATh MMPEUMYIIECTBA KOMAHTHOW W MHAWBHAIYaTHHON
paboTsI;

MPUHAMATH I COBMECTHOW JEATEIbHOCTH, OpPTaHW30BHIBATh M KOOPAMHHUPOBATH
JEUCTBUA IO €€ JOCTWIKEHHUIO: COCTABIATh IUIAH JCHCTBUM, pacIpenessiTh POIH C YUYETOM
MHEHHUH Y9aCTHUKOB 00CYKIaTh PE3YJIbTAThl COBMECTHOM PabOTHI;

MpeasiaraTh HOBBIE TPOEKTHI, OLCHUBATh HJICU C TO3UIIMM HOBU3HBI, OPUTHHAIBLHOCTH,
MPaKTUYECKON 3HAUMMOCTH;

OCYIIECTBIST, TO3UTHUBHOE CTPATETMUECKOE TIOBEACHHE B PA3IUYHBIX CHUTYaIlUsX,
MIPOSIBISTH TBOPYECTBO U BOOOPAKECHUE, OBITh MHUITUATUBHEIM.

M11

YMEHHE CaMOCTOATENIEHO COCTABIATH IJIAH PELICHUS] MPOOJIEMBI C YUYETOM HMEOLIUXCS
pECYpCcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPeNITOYTEHHUH

MI12

CIOCOOHOCTH J1aBaTh OIEHKY HOBBIM CHUTYAaIMsIM, BHOCUTh KOPPEKTUBBI B JEATCIHHOCTD,
OIICHHBATh COOTBETCTBUE PE3YJIbTATOB LIETSIM;

BJIaJICHHE HABbIKAMM II03HABATEIbHOMN peIeKCHU KaK OCO3HAHMS COBEPLIAEMBIX JEHCTBUH
Y MBICITUTEJBHBIX POLIECCOB, UX PE3YJIBTATOB U OCHOBAHUIL;

MCIIOJIb30BaHHUE TIPUEMOB peIICKCHH ISl OLICHKH CUTYaIlUH, BBIOOpPa BEPHOTO PELICHUS

IT1

BJIaJICHNE METOJaMH  JIOKa3aTeNbCTB, aJrOpUTMamMH  pelleHus 3aJad; yMeHHe
dbopMynupoBaTh ONpENEICHUs, aKCUOMbl M TEOPEMBl, NPHUMEHATh HUX, HPOBOAUTH
JIOKa3aTeJIbHBIE PAaCcCYKIECHUS B X0JI€ PEeLeHNUs 33134

I12

YMEHHUE OIEePUPOBAThH MOHATUSMH: CTEIIEHb YKCTa, JIorapu(M Yuciia; YMEHUE BBHIMOIHSITH
BBIYUCIICHHE 3HAYCHUH M NpeoOpa3oBaHMs BBIPAKEHUIH CO CTENEHSMM U Jorapudmamu,
npeo0pa3oBaHys APOOHO-PAMOHATBHBIX BBIPAKEHUH

113

YMEHHUE OIEPUPOBATH IMOHATUSAMU: PalMOHAIbHBIEC, MPPALMOHAIIBHBIE, ITOKA3aTEJIbHBIE,
CTENeHHbIe, Jorapu(dMUUECKUE, TPUTOHOMETPHUYECKHE YPaBHEHHS W HEPAaBEHCTBA, HMX
CUCTEMBI

114

YMEHHE OINEpHUpOBaTh HOHATHAMHU: (YHKIMSA, HenpepbiBHAs (QYHKIUs, NPOU3BOAHAS,
nepBooOpa3Hasi, Orpe e IeHHBIN HHTETPall; YMEHHE HAXOUTh IPOU3BOTHBIEC JIEMEHTAPHBIX
GYHKIUH, WCHONB3Ysl CIpPaBOYHBbIE MaTepHalbl; MCCIENOBAThH B MPOCTEHUIIMX CIydasx
(GYHKIMM HAa MOHOTOHHOCTb, HAXOUTh HAHOOJbIINE U HAUMEHbIINE 3HAYeHUS (DYyHKUNH;
CTPOUTH TpaQyKK MHOTOWICHOB C MCIIOJIb30BaHUEM allllapaTa MaTeMaTHIECKOTO aHaAIIN3a;
MPUMEHATh TPOW3BOAHYIO IPH pEIIeHWH 3aJlad Ha JBIKEHHE; peIlaTh MPaKTHKO-
OpPHEHTUPOBAHHBIC 33Ja4yd HAa HauOOJIPIIME W HAMMEHBIIWE 3HAYCHUs, HA HAXOXXACHHUE
IIyTH, CKOPOCTHU U YCKOPEHUS

II5

YMEHHUE ONEePUPOBATh TMOHATHSIMU: PAUOHANBHAS (QYHKIMS, MOKa3arenbHas (QYHKIUS,
crerieHHass (QyHKIUs, Jorapudmuyeckass (QyHKIUs, TPUTOHOMETpHYECKHE (DYHKIUH,
oOpaTHble (YHKUUH; YMEHHE CTPOUTH TI'padUKH H3yYEHHBIX (DYHKIMH, HCHONB30BaTh
rpaduky mpu W3yYEHWH MPOIIECCOB M 3aBUCHUMOCTEH, NpW pEeNIeHWH 3a/ad U3 JAPYTUX
yueOHBIX TIPEJIMETOB U 3aj1ay U3 PEaNbHOW KHM3HU; BBIpAXKaTh POPMYJIaMH 3aBHCHMOCTH
MEXJY BEIMYMHAMU

116

YMEHHE pellaTh TEKCTOBBIC 3a/la4M Pa3HBIX THIIOB (B TOM YHCJE Ha MPOLEHTHI, JOJIH U
4acTu, Ha JIBUKEHHE, paboTy, CTOMMOCTh TOBAPOB M YCIYT, HAJOTH, 3aJauyd M3 00JIacTH
YIpaBIeHUS JINYHBIMU U CEMEHHBIMHU (PMHAHCAMH); COCTABJISTh BBIPAKEHUS, yPaBHEHHUS,
HEPAaBEHCTBA M MX CHCTEMBI 110 YCIOBHUIO 3a/1auM, MCCIEN0BaTh MOJYYEHHOE PEIIEHUE U
OIIEHHWBATH NIPABJIOTIOAO0HOCTH PE3yJIHTATOB

117

yMEHHE ONEPHPOBATH MOHATHSAMHU: cpedHee apudmeTmueckoe, MeauaHa, HauOOJbIIEe U
HaUMCHBIIIEE 3HAUCHUS, pa3Max, IUCTICPCHUs, CTAaHAAPTHOE OTKIOHCHUE YUCIIOBOTO HAbOpa;
YMCHHE M3BJICKaTh, HHTEPIPETUPOBATh MH(OPMAIUIO, MIPEICTABICHHYIO B Ta0JMIaX, Ha
quarpammax, rpadukax, OTpPaKaloIlyl0 CBOMCTBa peajbHBIX MPOIECCOB H SBJICHHIA;
MPENCTaBIATh WHGOPMAIMI0 C TIOMOINBIO TaONWI[] W JAWarpaMM; HCCIIEOBaTh
CTaTHCTUYCCKHUE JaHHBIC, B TOM 4YHUCIIC C TPUMEHCHHEM TIpaUYecKUX METOJOB U
SIEKTPOHHBIX CPEJCTB
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I18

YMCHHE OIEPUPOBATh MOHATUSMU: CIYYalHBIN OMBIT U CIy4aiHOE COOBITHE, BEPOSITHOCTD
CIIy4aifHOTO COOBITHS;, YMEHUE BBIYUCISATH BEPOSITHOCTD C MCIIOJIB30BAHUEM TPadUICCKIX
METOJIOB; MIPUMEHATH (DOPMYIIBI CIIOKEHUS U YMHOXKEHUSI BEPOATHOCTEH, KOMOMHATOPHBIC
(hakTel 1 (HOPMYJIBI MIPU PEIICHUM 3a]1ady; OICHUBATh BEPOSTHOCTU PEAJbHBIX COOBITHNA;
3HAKOMCTBO CO CIyYalHBIMH BEIMYMHAMH, YMEHUE MPUBOAUTH MPUMEPHI MPOSBICHUS
3aKOHA OOJIBIINX YHCEI B MPUPOJHBIX U OOIIECTBEHHBIX SIBICHISIX

119

YMEHHE OTepUPOBATh MOHITHUAMH: TOUKA, MPsIMasi, INIOCKOCTb, IIPOCTPAHCTBO, BYTPAHHBIN
Yroj, CKpelIMBAIOIIUECs MpsIMble, MapaUIeNbHOCTh U MEPHEHAUKYISIPHOCTD MPSIMBIX U
IJIOCKOCTEH, YTroJl MEXAY HPSIMBIMU, YTOJI MEXAY HPSIMOW U IUIOCKOCTBIO, YOI MEXIY
TUIOCKOCTSIMH, PAcCTOSHHE OT TOYKH JO IUIOCKOCTH, PACCTOSHUE MEXIY IPSMBIMH,
PACCTOSTHUE MEXKY IJIOCKOCTSIMH; YMEHHUE UCIIOJIB30BAaTh MIPHU PEIICHUH 33/1a4 U3yUCHHBIC
(haKThI ¥ TEOPEMbI IIAHUMETPHUH, YMCHHE OIICHHBATH Pa3Mepbl OOBEKTOB OKPYKAFOIIETO
MHUpa

110

YMEHHUE OIEPUPOBATh TMOHATUSMH: MHOTOTPAHHHMK, CCEUCHHWE MHOTOTPaHHUKA, KyO,
napajuieseuIie]], Ipu3Ma, mupamMuaa, purypa v MOBEpXHOCTh BPAIICHUS, IIMIUHAD, KOHYC,
map, cdepa, cedeHus (GUrypnl BpallleHHs, IJIOCKOCTh, Kacaromascs chepsl, WIMHAPA,
KOHYCa, TUIOIIA]Th IOBEPXHOCTH MAPAMUJIBI, TPU3MBI, KOHYCA, AINHAPA, THIONIaas chepsl,
00BeM Ky0a, IpSIMOYTOJIBLHOTO TapaJljIe/ICUIIe/Ia, TUPAMHUIbI, IPU3MBI, IIWIMHIPA, KOHYCA,
napa; yMeHHe M300pa)kaTh MHOTOTPAHHUKUA U TOBEPXHOCTH BPAIICHMS, UX CEUCHUS OT
PYKH, C TOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U OJICKTPOHHBIX CPEICTB, yMCHHE
pacrno3HaBaTh CHMMETPHIO B MPOCTPAHCTBE, YMEHHE PpACIO3HABATh IMPABUIIbHBIC
MHOTOTPaHHUKH

I111

YMEHHUE OIEPUPOBATh TOHATHSAMH: JIBIDKEHHE B MPOCTPAHCTBE, MOMOOHBIE (UTYpHI B
IPOCTPAHCTBE; NCIOIb30BaTh OTHOLICHHUE MJIOMIA el TOBEPXHOCTEH 1 00BEMOB MOIOOHBIX
¢$uryp npu peueHuu 3a1au

1112

YMEHHE BBIYHCIIATH T€OMETPHUUECKHUE BETMUNHBI (JINHA, YOI, IUIOMIalb, 00hEeM, IIIO0Ialb
MOBEPXHOCTH), HCHOJIB3Ys H3YUEeHHBIE POPMYJIIBI M METOABI

113

YMEHHE OINEepUPOBATh MOHATHAMH: IPSIMOYTOJbHAS CHUCTEMAa KOOPAMHAT, KOOPAWHATHI
TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKATSIPHOE IMPOU3BENECHUE, YTOJ MEX]Ty BEKTOpaMH,
CyMMa BEKTOpOB, IPOM3BE/IEHUE BEKTOpa HA YMCIIO; HAXOAUTh C MOMOIIBIO M3YYEHHBIX
(hopMys1 KOOPIMHATHI CEPEANHBI OTPE3KA, PACCTOSIHUE MEXIY JBYMSI TOUKAMHU

114

YMEHHUE BBIOMpATh MOAXOAAIIMNA W3yYEHHBIH METOJ AJsl PEelICHUs 3a/J1auM, Paclo3HABaTh
MaTeMaThdyeckne (akThl U MaTeMaThdeckue MOJEIH B IMPHPOIHBIX U OOIIECTBEHHBIX
SABJIEHUSIX, B HCKYCCTBE, YMEHHME IPHUBOJUTH TNPHUMEPHl MaTEMaTHYECKUX OTKPBITHH
POCCHUICKOI 1 MUPOBOM MaTeMaTUYECKON HAYKH




3 CooTBeTCTBHE OLIEHOYHBIX CPEICTB KOHTPOJIUPYEMbIM pe3yJibTaTaM 00y4YeHust

3.1 CpeacrBa, npuMeHsieMble J1JI51 OlleHKH YPOBHSI T€OPEeTUYECKOI MOAr0TOBKHU

Kpatkoe
HalMEHOBaHUE
paszaena
(Momyms) /
TEMBI
npeaMera

Kon
pe3ydib
TaTa
o0yueH
ust

[Toka3zaTens? OBIAAEHUS
pe3ynbraTamu 00ydeHus

HanmeHnoBanue o1ieHOYHOI0O
CpeJICTBa U MPEJICTABICHUE €O B
dOC?

Texymuit
KOHTpOJIE

IIpomexxyTouHas
arrecranus®

Paznen 1. Aareopa.

Tema 1.1
Bsenenune

114

Croco0HOCTh EPEUHCIUTh 001aCTH
MPUMEHEHUS] MATEMATUKH B
peaHbHOﬁ JKM3HH, Ha3BaTb OCHOBHBIX
YUCHBIX-MAaTCMAaTUKOB 1 UX BKJIaJ B

HayKy

112

Croco0HOCTh IEpEYHCITUTh
OCHOBHBIC MaTEMAaTHYCCKHUE
MOHATHS, O0BSICHUTD KaX0€ U3 HUX,
CBSI3aTh 3TH HOHSTHUS C peaTbHBIMU
SABJICHUSAMUA

M6

CrnocoOGHOCTh aHATU3UPOBATH PaHEe
HOJTyYeHHBIH OIIBIT, 0OBSICHUTH CBOIO
TOYKY 3pEHHS

MI11

CriocoOHOCTh KJIacCHOUIIPOBATH
CBOM 3HaHHs

M3

CrocoOHOCTh aHANTU3UPOBATD,
0000111aTh U JeNaTh BBIBOHI,
OMHpPAasCh HA 3HAHUS U3 PA3TUIHBIX
MPEeIMETHBIX 00J1acTel

J

CrocoOHOCTb OOBSICHUTE SIBJIEHHUE
OKPYIKAIOIIEro Mupa
MATEMATUUYECKUM SI3bIKOM

Yemmuwiii onpoc
(n. 5.1)

Tema 1.2.
Passutne
IMOHATHSA O
quclie

112

Croco0OHOCTh OIPEIEIUTh OCHOBHBIC
YHCJIOBBIE MHOKECTBA, YIOPSIOYHUTh
ux. CriocoOHOCTh OOBSICHUTh
HaJIMYMe MHOKECTBA YHCIIOBBIX
CHUCTEM.

J1

CrocoOHOCTb OOBSICHUTE SIBJIEHUE
OKPYKaroIlero Mupa
MATEMATHUYCCKHUM SI3BIKOM

J14

CriocobHOCTE OOHAPY)KUBATH CBA3ZU
MEXIY AUCHUILTUHAMH,
HUCIIOJIB30BAaTh MAaTEMAaTHYCCKHUEC
NpUEMBI IPH PELLICHNUH 3a/1a4 U3
JpYyrux HayK ¥ B TOBCEAHEBHON
KHU3HU

Konmponvnas
paboma (n.6.2,
sapuanm 1-2,
sadanus 1-3)
Pasnoyposneswvie
3a0auu u 3a0aHUs.
(n.6.3, sapuanm
1-2, 3a0anue 19)

Yemuwii onpoc
(n.5.1, sonpocwi

1-3)

Tema 1.3.
DyHKIUU U
rpaduku

Ml

CrocoOHOCTh COCTABIIATH IUIAH
JIEATENBHOCTH

J3

Cr1ocoOHOCTE UCCIIEN0BATE SIBIICHNE
Y JIeTIaTh BBIBOJIBI O IMTOJTYYCHHBIX
3aKOHOMEPHOCTSX

Bonpocwt 0nsn
axzamena (n.6.1)
Kommponvnas
paboma (n.6.2,
sapuanm 1-2,
3.4-6)

Yemmuwiii onpoc

(n.5.1, eonpocsi
4-8)

Tema 1.4.
Kopan,

IT1

Cnoco6HOCTE ChOpPMYITHPOBATH
JTIOKA3aTeJIbCTBO PEIICHUS,

Yemmuwiii onpoc

(n.5.1, 6onpoce Bonpocwt 0ns




Kpatkoe Kon HanMmeHoBaHME OLIEHOYHOTO
HanMCHOBAHUC | esyyy, 5 CPEICTBa H MPEICTABIEHHUE €TO B
paszaena [MTokazarens” oBiageHUS DOC3
(Momynst) / rara pe3ynbpTaTaMu 00ydeHus "

TEMEI o0y4eH Texymuit IIpomexyTouHas
npeaMeTa ust KOHTpOJIE arrecranus’
CTETIeHH U NPEIOCTABUTH APTYMEHTHI 9-34) aKzamena (n.6.1)

sorapuhMbl CriocoOHOCTh 00HAPYKUBATh CBSI3U Konmponvnas
MEXITy JHUCIUATUIMHAMY, paboma (n.6.2,
T4 HCIIOJIb30BaTh MaTeMaTH4YeCcKHe sapuanm 1-2,
MPUEMBI TIPU PEIICHWH 3amad 3 3.7-15)
JPYTUX HAYK U B TIOBCEAHEBHON Pasnoyposnesvie
JKU3HU 3a0a4u u 3a0anusl
Crroco0HOCTBH CBOOOIHO (n.6.3, sapuanm
112 OTIEPUPOBATH MOHATHSIMH: CTETICHb 1-2, 3a0anus 10,
qucia, Jorapudm gmcna 16, 17, 19)
CriocobHOCTh chOpMYITHPOBATH Bonpocwt ons
Tema 1.5. I11 JIOKa3aTeNIbCTBO peIIeHus, . aKzamena (n.6.1)
Yemuwui onpoc
OCHOBBI NPEJOCTABUTH APTYMEHTHI (n.5.1, 6onpocel Pasnoyposnesvie
TPUTOHOMET- CrocoOHOCTh OOBSICHHUTH CBOIO 35_57’) 3a0ayu u 3a0anus
puu M9 TOYKY 3pEHHUS], UCII0JIb30BATh (n.6.3, sapuanm

AICKBATHBIC A3BIKOBBIC CPEACTBA

1-2, 3a0anue 18)

Paznea 2. I'eomerpusi.

2.1.BBenenue

JI3

Croco0GHOCTE clienaTh YepTex K
3aJIaHUIO, CTPYMITUPOBATH HECKOIIBKO
reOMEeTPUUYECKHUX (PUryp, CpaBHUBATH
MOJTy4E€HHBIE PE3YIIbTATHI C
IIOCTaBJIICHHOH 3aJ1a4eil

Yemnwuii onpoc
n5.1

Tema 2.2.
IIpsimMble u
IIJIOCKOCTH B
IIPOCTPAHCTBE

114

Cnoco0HOCTh EPEUHCIUTh 001aCTH
NPUMEHCHHUS] MATEMATHKH B
peabHOM KM3HHU, HAa3BaTh OCHOBHBIX
YUCHBIX-MAaTEMAaTUKOB 1 UX BKJIa/ B

HayKy

I19

CriocobHOCTE ONIEpUPOBATH
MOHATHUAMU: TOYKA, IpsMas,
TUIOCKOCTb, TPOCTPAHCTBO,
JIByTpaHHBII yroJI,
CKpEIIMBAIOLIUECS MPSMBIE,
MapauIeIbHOCTh U
MEPNEHINKYIAPHOCTD MPSIMBIX U
IUIOCKOCTEW, YroJl MEKAY NPSIMBIMH,
YTOJI MEXTy MPSIMON U TTIOCKOCTHIO,
YTOJI MEXTY MIIOCKOCTSIMH,
paccTosHUE OT TOYKH JI0 IUIOCKOCTH,
paccTosHUE MEXAY IPSIMBIMH,
paccTosTHUE MEXAY IIOCKOCTSIMHU

M9

CrocoOHOCTb OOBSICHUTH CBOO
TOYKY 3PCHUS, HCIIOTIH30BATh
AACKBATHBIC SI3BIKOBBIC CpeHCTBa

J3

CrocoOHOCTE CAeNaTh YepTexk K
3aJJaHUIO, CTPYIIIHPOBATH HECKOJIBKO
TEOMETPHUYECKUX (DUTYDP, CPABHUBATH
MTOJTYICHHBIC PE3YIbTATHI C
IMOCTaBJICHHOH 3aJaueH

M5

CrnocoOHOCTh BBLISBIIATH MNPUYIUNHHO-
CJICACTBCHHEBIC CBA3U U

Bonpocwt 0ns
axzamena (n.6.1)
Konmponvnas
paboma (n.6.2,
sapuanm 1-2,
3.16, 17)
Pasnoyposnesuvle
3a0ayu u 3a0anus
(n.6.3, sapuanm
1-2, sa0anue 9)

Yemuwii onpoc
(n.5.1, sonpocwi
102-121)




Kpatkoe
HalMEHOBaHUE
paszaena
(Momyms) /
TEMBI
npeamera

Kon
pe3ydb
TaTa
o0ydeH
ust

[Toka3zaTens? OBIAAEHUS
pe3ynbraTamu 00ydIeHus

HanmeHnoBanue o1ieHOYHOI0O
CpeJCTBa U MPEJICTABICHUE €O B
dOC?

Texymuit
KOHTpOJIE

[IpomexxyTouHas
arrectanus®

aKTyaJIU3UpOBaTh 3a7a4y, BBIIBUTATh
TUTIOTE3Y €€ PEIIeHHs], HAXOAUTh
apryMEHTHI JIJIS I0Ka3aTeNbCTBA
CBOUX YTBEPKACHUI, 3a/1aBaTh
MapaMeTphl ¥ KPUTEPUH PEIICHHUS

Tema 2.3.
Koopnunatet
U BEKTOPBHI

113

CrocoOHOCT OTIEPUPOBATH
IMOHATHUAMU: IIPAMOYT'OJIbHAA
CHUCTEeMa KOOPMHAT, KOOPIUHATHI
TOYKH, BEKTOP, KOOPAUHATHI
BEKTOpa, CKAIIPHOE MPOU3BEICHHE,
Yroa MeXIy BEKTOpaMu, CyMma
BEKTOPOB, MPOU3BEJICHNE BEKTOpa Ha
YHCIIO

M4

CriocoOHOCTh MIaHUPOBATh
CaMOCTOSTEIIbHBIN OUCK METOA0B
pCLICHHUS MPAKTUYECKUX 33134

JI3

Crioco0GHOCTE clienaTh YepTex K
3aJ]aHuIO, CTPYMITUPOBATH HECKOIIBKO
reoMeTpuyecKux (Gpuryp, cpaBHHUBATh
MOJTy4E€HHBIE PE3YJIbTATHI C
IIOCTaBJICHHOH 3a/1a4eil

Bonpocwi ona
axzamena (n.6.1)
Konmponvnas
paboma (n.6.2,
sapuanm 1-2,
3.18-20)

Yemmuwiii onpoc

(n.5.1, eonpocwi
122-134)

Tema 2.4.
MHororpanau
KH U KPYTJIbIE
Tena.

110

CriocoOHOCTh TepeYHCIsITh
OCHOBHBIE MIOHATHS O IIJTOCKUX B
MIPOCTPAaHCTBEHHBIX (PHUTYpaX,
ONHCHIBATh UX CBOMCTBA

IT1

CriocobHOCTh chOpMYITHPOBATH
JI0Ka3aTeIbCTBO PEIICHUS,
[PEOCTABUTh APTYMEHTBI

11

CriocobHOCTh ONIepUpOBaTh
HOHSTUSIMU: IBUOKEHHE B
MPOCTPAHCTBE, NOAOOHBIE GUTYPHI B
MPOCTPAHCTBE; UCTIOIB30BaTh
OTHOLLUEHUE IUIonaeu
MMOBEPXHOCTEH 1 00HEMOB TIOJOOHBIX
¢GuUryp npm peneHuu 3aau

M4

CrocoOHOCTh TIaHUPOBATh
CaMOCTOSTEIIbHBIN MONCK METOA0B
peleHns NPaKTHYECKUX 3a/1a4

J1

CrocoOHOCTh OOBSICHUTL SIBJICHUE
OKPYKaroIlero Mupa
MaTEMATUYECKUM SI3IKOM

Bonpocwl ona
axzamena (n.6.1)
Pasznoyposneswvie
3a0a4u U 3a0aHus
(n.6.3, sapuanm
1-2, 3a0anus 8,
14, 15, 20)

Yemmuwiii onpoc

(n.5.1, sonpocwi
135-201)

Pa3nea 3. Hauayio MaTeMaTH4eCcKOro aHAJIN3A

Tema 3.1.
IIpousBognas
ueé
IpPUMEHEHUE

IT1

CrniocoGHOCTB CHOPMYITHPOBATH
JIOKA3aTeIbCTBO PELICHUS,
NPEIOCTABUTH APTYMEHTHI

J12

CrocoOHOCTh IPOaHATTU3UPOBATH
HCTOPHIO PA3BUTHS MAaTEMaTHUKU U
COOTHECTHU €€ C HaAy4YHO-
TEXHUYECKUM IIPOrPeccoM

14

CriocoOHOCTh IPUMEHSITD

Bonpocwt 0nsn
axzamena (n.6.1)
Pasnoyposnesvie
3a0aqu U 3a0anus
(n.6.3, eapuanm
1-2, 3a0anus 1-5,
13)

Yemmuwiii onpoc

(n.5.1, eonpocsi
58-65)




Kpatkoe Kon HanMmeHoBaHME OLIEHOYHOTO
HanMCHOBAHUC | esyyy, 5 CPEICTBa H MPEICTABIEHHUE €TO B
paznena Tara IToxazaTenb oBmageHUs DOC3
(Momynst) / 5 pe3ynbpTaTaMu 00ydeHus T " 0
TeMbI o0ydeH eKyIHi POMEXyTOYHAS
npeaMeTa ust KOHTpOJIE arrecranus’
MTPOU3BOHYIO TIPY PEUICHHUH 3a]1a4
CrocoOHOCTh aHATU3UPOBATh Bonpocwt 0ns
Tema 3.2 114 | MOTYHCHHDIC 3HAHHS 1 HCTIONB30BATE aKzamena (n.6.1)
. WX JUISl OTIMCAHUs PEATbHBIX Yemmuwiii onpoc | Pasnoypoenegoie
WHuTerpan u o
3aBUCUMOCTEMN (n.5.1, sonpocer | 3adauu u 3a0anus
ero
MIPUMEHEHUE CriocoGHOCTh IO IEP)KUBATH 66-73) (n.6.3, 6apuanm
P JI6 p 1-2, 3a0anus 6, 7,

HHTCPEC K ACATCIbHOCTH

12)

Pa3znen 4. KoMOMHATOPHKA, CTATHCTHKA W TEOPHsI BEPOSITHOCT

CH.

Tema 4.1.
Kombunaropu
Ka

1114

CrocoGHOCTH IePEUYHCIUTD 001aCTH
IMPUMCHCHUA MaTECMAaTUKU B
peanbHOM KHU3HHU, Ha3BaTh OCHOBHBIX
YYEHBIX-MaTEMaTHKOB M UX BKJIaJ B

HayKy

Yemuwiii
onpoc(n.5.1,

J1

CriocoOHOCTb OOBSICHUTH SIBIICHUE
OKPYKaIOIIEro MUpa
MATEMAaTUYECKUM S3BIKOM

gonpocul 74-86)

Bonpocwi ona
axzamena (n.6.1)
Pasznoyposnesvie
3a0a4u U 3a0aHUs
(n.6.3, sapuanm
1-2, 3a0anue 11)

Tema 4.2.
DJ1eMEHTHI
TEOPHUH
BEPOSITHOCTEN
u
MaTeMaTH4YecK
OM CTAaTUCTHUKH

I11

CriocoOHOCTh IePEeYNCIUTh
OCHOBHBIC MaTeMaTHYCCKHE
MOHATHS, OOBICHUTD KXKJ0€ U3 HUX,
CBSI3aTh 3TH HNOHSITHUS C peabHBIMU
SIBJICHUSIMU.

CriocobHOCTE chOpMYITHPOBATH
JI0Ka3aTeNbCTBO PELICHUS,
MPEJOCTABUTH APTYMEHTHI

I17

CrocoOHOCTH OIIepHpPOBATH
MaTEeMaTHYECKUMHU TOHSTHSIMHU:
cpenHee apuMeTHIecKoe, MeinaHa,
HauOoJIbIlIee U HANMEHBIIICE
3HAYCHUS, pa3Max, TUCIEPCHs,
CTaHJAPTHOE OTKIIOHEHHE YHCIIOBOTO
Habopa

Yemmuwiii onpoc
(n.5.1, sonpocwi
87-101)

I18

CriocobHOCTE OIIEpUpPOBATH
MOHATUSAMU: CIyYalHbIA OIBIT U
ciy4yaitHOoe COOBITHE, BEPOSITHOCTh
CITy4alHOTO COOBITHS

M8

CriocoOHOCTh  aHAJIM3UPOBATH,
KIIacCU(UIMPOBATb, YIOPSI0UUBATD,
OIICHWBATh U HHTEPIIPETHPOBATH
MHPOPMALIUIO, OTYYaeMyI0 U3
pa3IMyYHBIX UICTOYHHUKOB

Bonpocul ona
ax3amena (n.6.1)
Pasznoyposneswvie
3a0a4u U 300aHUs
(n.6.3, sapuanm
1-2, sa0anue 11)




3.2 CpenctBa, NpuMeHsieMble ISl OLEHKH YPOBHS IPAKTHYEeCKOH MOAT0OTOBKH

Kpartkoe Kon HaumeHnoBaHue O1IEHOYHOTO CpeJICTBa
HanMCHOBAHUC | hegy iy, u npeacrasiaenne ero B @OC
paznena [ToxazaTenb oBIageHUS
(momynst) / ata pe3yibpTaTaMu 00yUYeHUS Texymuit IIpomexxyTouHas
TEMBI 00yHe KOHTPOJIb aTTeCTalUs
npeaMeTa HHA
Paznen 1. Aareopa.
CrocoOHOCT IPUMEHSTH
CTaH/IapPTHBIE IPUEMBI PEIIeHHUS
3 palMOHAJBHEIX,
HppalMOHATBHBIX, Koumponvnas
Tema 1.2. IMOKa3aTeNbHBIX, CTEIICHHBIX paboma (n.6.2,
Passurtue ypaBHEHUH M HEPABEHCTB Camocmosimens | eapuanm 1-2,
MOHSATHS O MI1 CriocoOHOCTh BBIOUPATH nas paboma Nel | zaoanus 1-3)
yuce. ONTHMAJTBHBIE ITyTH PEIICHUS (n.5.2, Pasnoyposnesuvie
IpakTnueckoe Cnoco6HOCTE OOHAPYKUBATH eapuanmol 1-2) | 3a0auu u 3a0anus
samsitie Ne 1-2 CBSI3U MEXJYy  JUCHUIUIMHAMY, (n.6.3, eapuanm I-
114 HUCIOJIb30BaTh MAaTEMATUUYECKIE 2, 3a0anue 19)
MIPUEMBI TIPU PEICHNH 33124 13
JPYTUX HAyK U B IIOBCEIHECBHOM
YKU3HU
CriocoGHOCTE CTPOUTH TpaduKu
4 MHOTOYJICHOB C HCITOJIb30BAHUEM
anmapara MaTeMaTH4eCKOro
Tema 1.3, aHanm3a Camocmosmens K
CriocoOHOCTB OCYIIECTBISATh Has paboma Ne2 OHMPONLHA
DyHKIMY U paboma (n.6.2,
[I03HABaTENbHYIO, Y4eOHO- (n.5.2,
rpaduKu. M3 HCCIIEI0BATEIbCKYIO 1 sapuanmol 1-2) sapuarm I-2,
Ipakriseckoe MTPOEKTHYIO IEATENHHOCTh Teopueckoe sadanus 4-6)
3aHaTue Nel
MI1 CnocobHoCTh KIaccuuImpoBarts | 3aodauue (n.5.3)
CBOU 3HAHHS
17 CriocoOHOCTh MITaHUPOBATH
CaMOCTOSITETIHHYIO JeSITeTbHOCTh
CrniocoOHOCTH 0OHApY>KUBATh
CBSI3U MEXJy  JUCHUIUIMHAMU,
T4 HCTOJIB30BaTh MaTeMaTHUECKHE
MIPUEMBI IIPU PEIICHUU 33134 13
JIPYTUX HAYK U B IIOBCETHEBHOM
JKU3HU
CrocoOHOCTE OCYITIECTBISITD,
KOHTPOJIUPOBAThH U
Tema 1.4. M2 Kop;gKm}I))OBaTL CBOIO
Kophu, NEITEILHOCTD
CTETIeHH U CnocoOHocTh BhIIBUTaTh HOBEIE | Camocmosmens | Kowmponvhas
norapudMsl UJICH, IPeIaraTh OPUTHHANBHBIC | Has paboma paboma (n.6.2,
TTpakTHYEeCKOE M7 MIOAXOMBI ¥ PEIICHUS, CTABUTH Ne3(n.5.2, eapuanm 1-2,
sanstue Nol-3 POOJIEMbI U 3a1a4H, eapuanmol 1-2) | 3g0anus 7-15)
JOIyCKaIOLINEe allbTepHATUBHBIE
pemieHus
CrocoOHOCTh TIPUMEHSTH
CTaH/IapPTHBIC IPUEMBI PEIICHUS
5 paIMOHAIBHBIX,
HppalMOHAIbHBIX,

[10Ka3aTeIbHBIX, CTEIIEHHbBIX
ypaBHEHUH M HEPABEHCTB




Kpatkoe
HauMEHOBaHHE
paznena
(momynst) /
TEMBI
npeaMeTa

Kon
pe3yib
TaTa
o0yue
HUS

ITokazarenb oBnaieHUs
pe3yabTaTamMu 00ydeHUs

HavnmMeHoBaHUe OIIEHOYHOTO CpeJICTBA
u ipencrapienne ero B POC

Texymuit
KOHTPOJIb

IIpomexxyTouHas
aTTecTalus

16

CriocoOHOCTh COCTaBIISITh
BBIpa)KCHUSI, ypaBHEHUS,
HEPABCHCTBA U MX CHCTEMBI T10
YCIIOBHIO 3a/1a4H, UCCIICIOBATh
MOJTYYeHHOE pelIeHUe U
OIICHUBATh TPABJIOTIOI00HOCTh
pE3yJIETATOB

Pasnoyposnesvie
3a0a4u U 3a0aHUS
(n.6.3, eapuanm I-
2, 3a0anus 10, 16,
17, 19)

Tema 1.5.
OCHOBBI
TPUTOHOMET-
puu
IIpakTrnueckoe
3aasaTue Nel

I15

CrocoOHOCT IPUMEHSTH
CTaH/apPTHBIE IPHEMBI PEIICHHUS
paIOHaIbHbIX,
HppaluoHaIbHbIX,
MMOKa3aTeNbHBIX, CTETIEHHBIX
YPAaBHEHUI U HEPABEHCTB

M7

CriocoOHOCTB BELIBUTATh HOBLIE
UJIeH, TIpeIaraTb OpUrHHATbHBIC
MOIXOIbI U PEUICHUsI, CTABHTH
MPOOJIEMBI U 33J1a4H,
JIOITYCKAIOIIHE aTbTePHATHBHBIC
pelieHus

JI8

CriocoGHOCTE 00CYX/IaTh,
UCCIIe0BaTh SIBJICHUS B IIpoLiecce
KOJUIEKTHBHOU paOOTHI.
CriocoOHOCTh OpraHN30BHIBATD
ACATCIIBHOCTE B COTPYAHUYCCTBE
CO CBEpCTHUKaMHU

Camocmosmens
Has paboma
Ned(n.5.2,
sapuanmol 1-2)

Pasnoyposneswvie
3a0a4u U 3a0aHUs.
(n.6.3, eapuanm I-
2,3a0anue 18)

Paznea 2. T'eom

eTpusl.

2.1. Beenenmne

114

CrniocoOHOCTh IPUMEHSTH
HU3Y4YEHHBIE CBOMCTBA
reoMeTpuueckux Gpuryp u
(hopMyIbI B peanbHBIX
YKU3HEHHBIX CUTYallUAX

Tema 2.2.
[Ipsimbie u
TUIOCKOCTH B
MIPOCTPAHCTRBE.
IIpakTuaeckoe
3ansTHe Nel

IT1

CriocoOHOCTB c(hOpMYITHPOBATH
JI0Ka3aTeIbCTBO PEILICHUS,
IPEIOCTaBUTh APTYMEHTHI

I110

CriocoGHOCTh IEPEUNCIIATh
OCHOBHBIC ITOHATHUSA O IINIOCKUX N
MIPOCTPAHCTBEHHBIX (PUTYpax,
OIMCHIBATh UX CBOWCTBA

114

CriocoGHOCTh TPUMEHSTH
HU3Y4YEHHbBIE CBOKCTBA
reoMeTpryYecKux puryp u
(hopMyIIBI B peaTbHBIX
YKU3HEHHBIX CUTYalluAX

M5

CriocoOHOCTh BBISBIISITh
NPUYUHHO-CJIEICTBEHHBIE CBS3H U
aKTyaJTU3MpOBaTh 33724y,
BBIIBUTATh TUTIOTE3Y €€ PEIIeHIS,
HaxOJUTb apTyYMEHTHI JJIs
JI0Ka3aTeNbCTBA CBOMX
YTBEPXKJEHUM, 3a71aBaTh
rapaMeTphbl U KPUTEPUHU PEIICHUS

M2

CrocoOHOCTB OCYIIECTBIISATS,
KOHTPOJIUPOBATh U

Camocmosamens
Has paboma
Ne9(n.5.2,
sapuanmeol 1-2)

Konmponvnan
paboma (n.6.2,
sapuarm 1-2,
3adanus 16,17)
Pasnoyposnesvie
3a0a4u U 3a0anus
(n.6.3, sapuanm 1-
2, 3a0anue 9)




Kpatkoe
HauMEHOBaHHE
paznena
(momynst) /
TEMBI
npeaMeTa

Kon
pe3yib
TaTa
o0yue
HUS

ITokazarenb oBnaieHUs
pe3yabTaTamMu 00ydeHUs

HavnmMeHoBaHUe OIIEHOYHOTO CpeJICTBA
u ipencrapienne ero B POC

Texymuit
KOHTPOJIb

IIpomexxyTouHas
aTTecTalus

KOPPEKTHPOBATH CBOKO
JIeSITEIIBHOCTh

J3

CriocoOHOCTE caienaTh 4YepTex K
3aJJaHHI0, CTPYMITUPOBAThH
HECKOJBKO T€OMETPUICCKUX
¢uryp, cpaBHHBATH
MOJTy4EeHHBIE PE3yIbTATHI C
MIOCTaBJICHHOM 3a1auei

JI5

Croco6HOCTE paboTaTh C
yueOHOI TUTepaTypoii, perarh
yIpaskHEHHs IO 00pasiy

Tema 2.3.
Koopnunatet
Y BEKTOPBI
IIpakTrueckoe

3ansgtreNel

1114

CriocoOHOCTE pactio3HaBaTh
reoMeTpuyeckue GUrypsl Ha
YyepTeKax, MOJICNAX, B PealbHOM
MHUpe.

CriocoOHOCTh TPUMEHSITH
HU3Y4YEHHBIE CBOKCTBA
reoMeTpuueckux Gpuryp u
(hopMyIbI B peanbHbIX
KU3HEHHBIX CUTYalHUAX

113

CriocoOHOCTE OTIEpHPOBATH
NOHATHAMM: IIPAMOYTOJIbHAA
CHCTEMa KOOP/MHAT, KOOPIHHATHI
TOYKH, BEKTOP, KOOPANHATHI
BEKTOpa, CKAIISIPHOE
MPOU3BEICHHE, YTOJl MEK/TY
BEKTOpPaMH, CyMMa BEKTOPOB,
NPOU3BEJICHHE BEKTOpa Ha YUCIIO

MI12

CriocoOHOCTh IEMOHCTPHPOBATH
LeJICyCTPEMIIEHHOCTh B TIOMCKaX
U IIPUHATUY PEIIEHUH,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX
NpEeACTABICHUN

JI3

CriocoOHOCTH ClIenaTh YepTex K
3aJIaHAIO, CTPYIIIIUPOBATH
HECKOJILKO T€OMETPHUICCKIX
¢uryp, cpaBHHBATH
HO.]'Iy‘-IeHHI)Ie peSy.]'II)TaTBI C
MOCTaBJIECHHOM 3ajaueit

JI5

CrniocoOHOCTE paboTaTh ¢
yueOHOI TUTepaTypoil, pemars
yIpaXHEHHs 110 00pasiry

Camocmosmens
Has paboma
NelOmn.5.2,
sapuanmol 1-2)

Konmponvnas
paboma (n.6.2,
sapuanm 1-2,
sa0anus 18-20)

Tema 2.4.
MHororpansu

1114

CrocoOHOCTE paco3HaBaTh
reoMeTpuyeckue Gpurypsl Ha
yepTexkax, MOACIAX, B pealbHOM
MUpE.

112

CrocoOHOCTh IPUMEHSTH
M3YYCHHBIC CBOICTBA
TEOMETPUUIECKUX PUTYD H
(hopMyIIBI B peaTbHBIX
JKU3HEHHBIX CUTYaIUIX

11

CrniocoOHOCTB OTIEpHPOBATH
HOHSATHSMH: JIBIDKCHHE B

Camocmosmens
Has paboma
Nell(n.5.2,

Pasnoyposresovie
3a0a4u U 3a0aHUsA
(n.6.3, eapuanm 1-




Kpatkoe
HauMECHOBaHUE
paznena
(momynst) /
TEMBI
npenMera
KH U KpYTJIbIE

Tena.
IIpakTnueckoe
3aHaTue Nel

Kon
pe3yib
TaTa
o0yue
HUS

HavnmMeHoBaHUe OIIEHOYHOTO CpeJICTBA
u ipencrapienne ero B POC

ITokazarenb oBnaieHUs
pe3yabTaTamMu 00ydeHUs

Texymuit
KOHTPOJIb

IIpomexxyTouHas
aTTecTalus

MIPOCTPAHCTBE, TTOTOOHBIE
(urypsl B IPOCTPAHCTBE;
KCIOJIb30BaTh OTHOIICHHE
IIoNIaJel NOBEPXHOCTEN U
00BEMOB TTOTOOHBIX GUTYp TIPH
peuIeHuu 3a1a4

M7

CrocoOHOCTh BBIIBUTATH HOBBIE
UJIeH, TIpeiaraTb OpUrHHATbHBIC
MOIXOIbI U PEIICHUSI, CTABUTH
MPOOJIEMBI U 33]1a4H,
JIOTTYCKAIOIIHe aTbTePHATHBHBIC
pelieHus

M10

CriocoOHOCTh TOHUMATD U
HCIIOJIB30BAaTh IMPEUMYIIICCTBA
KOMAHJIHOH ¥ MHJIUMBUyaJIbHON
paboThL, COCTABIATH TUTAaH
JIEUCTBUM, pacpeAeIIsIiTh PO C
Y4e€TOM MHEHUH Y4aCTHUKOB
00CyKIaTh pe3yabTaThl
COBMECTHOM pabOTHI

J14

CrniocoOHOCTh 0OHAPYKUBATh
CBSI3U MEKAY  TUCLMILTHHAMH,
UCIIOJIb30BaTh MaTEMATHICCKHE
MPUEMBbI IPU PELICHUH 33124 3
JIpYruX HayK U B IOBCEAHEBHOU
KU3HU

sapuanmeol 1-2)

2, 3a0anua 8, 14,
15, 20)

Paznen 3. Hauayio MmaTeMaTH4ecKoro aHaJam3a

CriocoOHOCTh aHAIM3UPOBATh
MOJIY4YCHHBIC 3HAHUA U

1114
1. HCIIOJIb30BaTh MX JIJIS1 OIUCAHHMS
Tema 3.1 o Camocmosmens
HpOI/I3BO,I[Ha${ PCAJIbHLIX 3aBUCUMOCTCHU nas paboma Pa3H0yp06‘H€6‘bl€
U eé CriocoOHOCTh OCYIIECTBIISATS, oS (i 59 3a0ayu U 3a0aHUs
KOHTPOJIMPOBAThH U R 1n.6.3, eapuaum 1-
TPHMCHCHHC. M2 TPoIHp sapuanmol 1-2) ( P
IpakTHueckoe KOPPEKTUPOBATH CBOIO 2, 3a0anus 1-5, 13)
3ansTue Nel JIEATEIbHOCTh
Mi1 Crioco6GHOCTB BBIOMPATH
ONITUMAJIHHBIC MYTH PEIICHUS
CriocoOHOCTH aHATU3UPOBATh
[OJTyYEHHbBIC 3HAHUS U
Tema 1.7. 114 Y
KCIIOJIb30BATh MX JIJISl ONTUCAHHMS
WHTerpan u N Camocmosmens | Pasnoyposnesbvie
peaNbHBIX 3aBUCUMOCTEHN
ero Has paboma Ne6 | 3a0auu u 3a0anus
CriocoGHOCTE paboTaTh ¢
MIPUMEHEHHUE. 115 BHOM JIHTEDATYPOI. DEIATE (n.5.2, (n.6.3, sapuanm 1-
[IpakTrnyeckoe yi patypor, p eapuanmul 1-2) | 2, 3a0anus 6, 7, 12)
yIpaskHEHHs 110 00pasiy
3ansTue Nel
Mi1 CrniocoOHOCTB BEIOUPATH

OINTUMAJIBHBIC ITYTU PCINCHUA

Pasznen 4. KomOunaTopu

Ka, CTATUCTUKA M TCOPUHA BCPOATHO

CTel.

Tema 4.1.
Kombunaropu
Ka.
IIpakTrueckoe
3aHsaTHe Nel

I18

CnocoOHOCTE OIKCHIBATH
MPOIIECCHI U SIBJICHUS, IMEIOIINE
BEPOSTHOCTHBIM XapakTep,
BBISIBJISITE CTATHCTHYECKUE
3aKOHOMEPHOCTH B PEabHOM

MHUDE




Kpatkoe
HauMEHOBaHHE
paznena
(momynst) /
TEMBI
npeaMeTa

Kon
pe3yib
TaTa
o0yue
HUS

ITokazarenb oBnaieHUs
pe3yabTaTamMu 00ydeHUs

HavnmMeHoBaHUe OIIEHOYHOTO CpeJICTBA
u ipencrapienne ero B POC

Texymuit
KOHTPOJIb

IIpomexxyTouHas
aTTecTalus

Ml11

CrocoOHOCT BEIOMpATH
ONITUMAJIbHBIC MYTH PEIICHUS

JI9

CrniocoOHOCTh MPUMEHSITH
MOJTYYCHHBIC 3HAHHS B PCIICHUH
pobaem

M7

CriocoOHOCTh BBIJIBUI'aTh HOBBIE
UJeH, TIpeIIaraTh OPUrHHATIBLHBIC
ITOJIXOJIbI U PEIICHUSI, CTABUTh
poOIEeMBI U 3a/1a4H,
JIOTTYCKAIOIIKNE aTbTePHATUBHBIC
peutenus

Camocmosmens
Has paboma Ne7
n.5.2,
sapuanmuol 1-2)

Pasnoyposnesvie
3a0a4u U 3a0aHUS
(n.6.3, eapuanm I-
2, 3a0anue 11)

Tema 4.2.
DIJIEMEHTHI
TEOPUH
BEPOATHOCTEMN
u
MareMaruyec-
KoM
CTaTUCTHUKHU.
[IpakTruyeckoe
3arsTae Nel

I18

CnocoOHOCTh OIKCHIBATh
MIPOLIECCHI U SIBIICHUS, IMEIOIIINE
BEPOATHOCTHBIN XapakTep,
BBISIBIISITH CTATUCTHYECKUE
3aKOHOMEPHOCTH B peaIbHOM
MHpEe

1114

CriocoOHOCTE ONpeAesITh 1
OLICHNBAaTh BEPOATHOCTH
HACTYIJICHUSI COOBITHI B
NPOCTEUIINX MPAKTUYECKUX
CUTYAIIX

117

CrocoOHOCTh ONIEPHPOBAThH
MaTeMaTHYCCKUMH TTOHSTHSIMHU:
cpeaHee apuPpMETHIECKOE,
MeInaHa, HanOoJIbIIee U
HaMMEHBIIIeE 3HAUYCHHS, pa3Max,
JUCTIEPCHS, CTAHIAPTHOE
OTKJIOHCHHE YHCJIOBOTI0 Habopa

M2

CriocoOHOCTB OCYIIECTBIISATH,
KOHTPOJIMPOBATh U
KOPPEKTHPOBAThH CBOIO
JeSITENbHOCTh

JI9

CrniocoOHOCTB TPUMEHSTH
IMOJIYYCHHBIC 3HAHUA B PCUICHUN
pooeM

Camocmosmens
Has paboma
Ne8(n.5.2,
sapuanmol 1-2)

Paznoyposnesovie
3a0a4u U 3a0aHUs
(n.6.3, sapuanm I-
2, 3a0anue 11)

Tewma 4.3.
[Tpodeccuon
aIbHO-
OpPUEHTHPOBA
HHBIC 33]1a4H

116

yYMEHHE pelaTh TeKCTOBbIE
3aJa4u pa3HbIX THIIOB (B TOM
Yrcyie Ha MPOIEHTBI, 0N 1
Y4aCcTH, Ha JIBIKEHHUE, paboTy,
CTOMMOCTbH TOBapOB H yCIYT,
HAJIOTH, 33J]a4i 13 00J1acTH
yIpaBieHHAS JTUIHBIMHA U
ceMelHbIMU (prHaAHCAMMU);
COCTAaBIISITh BBIPAKEHHUS,
ypaBHEHUSI, HEPABEHCTBA U UX
CHCTEMBI TI0 YCIIOBHIO 3aJauH,
HCCIIeI0BaTh NOTY4YEeHHOE
pelIeHHe U OLIEHUBATh
IPaBIONOI00HOCTh PE3YJILTATOB

17

YMEHHE OTIEPUPOBATH MOHATHIMHU:
CpemHee apuPpMETHIECKOR,
MeauaHa, HanOoJIblIee 1

Camocmosmens
Has paboma
Nelln.5.2,
sapuanmeol 1-2)

Pasnoyposnessie
3a0ayu u 3a0aHUsl
(n.6.3, eapuanm I-
2, 3a0anus 8, 14,
15, 20)




Kpatkoe
HauMEHOBaHHE
paznena
(momynst) /
TEMBI
npeaMeTa

Kon
pe3yib
TaTa
o0yue
HUS

ITokazarenb oBnaieHUs
pe3yabTaTamMu 00ydeHUs

HavnmMeHoBaHUe OIIEHOYHOTO CpeJICTBA
u ipencrapienne ero B POC

Texymuit
KOHTPOJIb

IIpomexxyTouHas
aTTecTalus

HaMMEHBIIIee 3HAUCHHS, pa3Max,
JMCTIEPCHs, CTAaHAAPTHOE
OTKJIOHEHHE YHCIIOBOTO Ha0OPa;
yMEHHUE U3BJICKATh,
HMHTEPIPETHPOBATH HHPOPMALIHIO,
MpeCTaBICHHYIO B Ta0IMIaX, HA
quarpammax, rpagukax,
OTpaKaroLLyHO CBOICTBA
peaNbHBIX TPOLIECCOB U SBICHUH;
MPEICTaBIATh HHGOPMAITHIO C
TIOMOIIIBIO TaOJIHII M IUArpaMM;
UCCIIEe0BaTh CTATHCTUIECKHE
JJAHHBIC, B TOM YHCIIE C
MIPUMEHEHNEM TrpadUIeCcKuX
METOJIOB M JJICKTPOHHBIX CPEACTB

114

YMEHHUE BBIOUPATH MOAXOISIINHA
W3Y4EHHBI METOJ IS peIIeHus
3aJ1a4M, paclio3HaBaTh
MaTeMaTHyeckue (haKThl 1
MaTeMaTHYeCKHe MOJEIHU B
MPUPOAHBIX M OOIIECTBEHHBIX
SIBIICHUSIX, B UCKYCCTBE; YMEHHE
MIPUBOIUTH IPUMEPHI
MaTEMAaTHYECKUX OTKPBITUI
POCCUICKON 1 MUPOBOIt
MaTeMaTHYECKON HAyKH

M7

C1iocOOHOCTB BBIIBUTATh HOBLIE
naeu, rmpeajiaratb OpUrnHajJbHbIC
MOJIXO/IbI U PEUICHUsI, CTABHTH
POOJIEMBI U 33]1a4H,
JIOITYCKAIOIIHE albTePHATHBHEIE
pelieHus

M10

CrniocoOHOCTh MOHUMATD U
HCTIONIb30BaTh MMPEUMYIIIECTBA
KOMAaH/THOM Y MHJIMBHUAYaJIbHOU
paboThl, COCTABIATH TUIAH
JEHCTBUM, pacIpeeNsTh POIH C
y4€TOM MHEHHUH Y9aCTHUKOB
00CYXI1aTh PE3yNbTaThl
COBMECTHOM pabOTHI

J14

Crioco6HOCTE OOHAPYKUBATh
CBsA3U MEXKOY JAUCIHUIITIMHAMMU,
HCIOJIB30BaTh MaTeMaTHYECKHE
MIPUEMBI TIPU PEILICHUH 337134 U3
JIpYruX HayK U B IOBCEAHEBHOU
KU3HH




4 Onucanue npoueaypsl O€cHUBaAHUSA

Pesynbrartel 00ydeHHs MO NUCUUIUIMHE, YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIHIMA
OLIGHUBAIOTCSI 110 YETHIPEX OaIbHOW MIKAJIe OI[CHKAMHU: «OTIUYHOY, «XOPOIIOY,
«YAOBIETBOPUTEIBHOY, «HEYIAOBIECTBOPUTEIBHOY.

Texyias arrecTanys 0 AUCHUIUIMHE IIPOBOJIUTCS C LENbI CUCTEMATHUECKON ITPOBEPKU
nocTkeHuil  oOywatomuxca. OObeKTaMH OLEHUBAHUSL  SBISIOTCA: CTENEHb  YCBOCHMS
TEOPETHUUYECKUX 3HAHUU, YPOBEHb OBJIAJICHUS MPAKTUUYECKUMU YMEHUSIMU U HABBIKAMU IO BCEM
BUJIaM yueOHOU pabOThl, KAUeCTBO BBIMOIHEHHS CAMOCTOSITEILHOM paboThl, yueOHas TUCIUIUIMHA
(aKTUBHOCTb Ha 3aHATHUSX, CBOEBPEMEHHOCTb BBINOJIHEHMSI Ppa3JIMYHBIX BUJOB 3aJaHU,
MOCELIaeMOCTh BCEX BHUJIOB 3aHATUH IO aTTECTYEMOW JUCIHUILIUHE).

[Ipy mpoBeneHUM NPOMEKYTOUHOM aTTECTALMU OLEHUBACTCS JOCTUKEHHUE CTYIEHTOM
3alJIaHUPOBAHHBIX MO JUCHUIUIMHE PE3yJIbTaTOB OOyueHHUs, 00eCHeuHBAIONINX PEe3YJIbTaThl
OCBOCHHS 00pa3oBaTeIbHOI MporpaMmsl B iejoM. OIeHKa Ha 3a4eTe, IK3aMeHe BBICTABIISETCS C
YU4ETOM OIIEHOK, TMOJYYEHHBIX MPU NPOXOXKACHUU TEKYyIeH aTTectalud. BeicuuThiBaeTcs
cpeaHMid Oay C y4eToM OIICHKH, IMOJYyYCHHOH Ha 3adeTe, JK3aMeHEe M OKPYIJIETCS II0
MaTeMaTHUYECKUM MpaBuiiaM (B Cllydae CIIOPHOTO pe3yibTaTa, IPH BBICTABICHUH OLIEHKH PEIICHHE
PUHUMAETCS UCXOMS U3 PE3yNIbTaTOB 3a4eTa, IK3AMEHA).

Kpurepuu onieHuBaHus YCTHOTO OTBETA

(OLIEHOUYHBIC CPENICTBA: cobecedosanue)

5 6a/1710B - OTBET MOKA3BIBACT MTPOYHBIC 3HAHUSI OCHOBHBIX MPOIIECCOB H3yYaeMOU MPeIMETHON
00J1acTH, OTJIMYAETCS TJIYOMHOM M TOJHOTOW PACKPBITUS TEMBbI;, BIIQJCHUE TEPMHHOIOTHMYCCKHM
amnmapaToM; yMeHHE OOBSCHATH CYIIHOCTh, SIBJICHHH, MPOIECCOB, COOBITHIA, €laTh BBIBOJABI U
00001IeHUs, J1TaBaTh apryMEHTHUPOBAHHBIC OTBETHI, NPUBOJAUTH INPUMEPBI; CBOOOTHOE BIIAJICHHE
MOHOJIOTHYECKOH PeUb0, JIOTUYHOCTh M TOCIIEOBATEIIEHOCTh OTBETA; YMEHHE NMPHBOJUTH PHUMEPHI
COBPEMEHHBIX Mpo0sIeM U3yyaeMoil 06JacTu.

4 fanna - OTBET, OOHAPYKMBAIOIIUN TMPOYHBIE 3HAHUS OCHOBHBIX IPOIIECCOB H3y4aeMOM
NpeIMeTHOW 00IacTH, OTJIWYaeTcs TIYOMHOW U TIOJTHOTOM pacKphITHS TEMBI, BIIAJCHHE
TEPMUHOJIOTHUECKUM amlapaToM; yMEHHE OOBSICHSTH CYIIHOCTb, SIBICHH, IMPOIECCOB, COOBITHH,
JIeNIaTh BBIBOJIBI U 0000IIEHUS, 1aBaTh apTyMEHTUPOBAHHBIE OTBETHI, TPUBOIUTH MPUMEPHI; CBOOOTHOE
BJIaJICHHE MOHOJIOTMYECKON PEUBI0, JIOTUYHOCTh M MOCIIEI0BATEILHOCTh 0TBeTa. OTHAKO OMTYCKASTCSI
OJIHA - IB€ HETOYHOCTHU B OTBETE.

3 Ganmna — OTBeT, CBHUJCTEIHCTBYIOIIMHA B OCHOBHOM O 3HAHHWU IIPOIECCOB H3ydaeMOU
OpeMETHOM 00JacTH, OTIMYAIOIIMIC HEeIO0CTAaTOYHOH TIIyOMHOM M IOJHOTOM PacKpbITHS TEMBI;
3HAaHHEM OCHOBHBIX BOIPOCOB TEOpHUH; CIa00 CHOPMHPOBAHHBIMUA HAaBBIKAMU aHAIHM3a SIBJICHHI,
MPOIIECCOB, HEIOCTATOYHBIM YMEHHEM J1aBaTh apryMEHTHUPOBAHHBIE OTBETHI U MPHUBOJIUTH MPUMEPHI;
HEIOCTaTOYHO  CBOOOMHBIM  BIJIQJICHWEM  MOHOJOTHYECKOW  peYbi0,  JIOTHYHOCTBIO  H
MOCJIEI0BATEIbHOCTBIO OTBETa. JlOMyCKaeTCsl HECKOJIBKO OIIMOOK B COAEP)KaHUM OTBETA; HEYMEHHE
MIPUBECTH MIPUMEP Pa3BUTHSI CUTYAINH, IPOBECTH CBS3b C IPYTHMH aclleKTaMH H3y4aeMoi 001acTH.

2 daju1a — OTBET, OOHAPY)KMBAIOLINI HE3HAHUE MPOLIECCOB M3y4aeMoil mpeIMeTHON 00JacTH,
OTJIMYAIOMINKACS HETTYOOKMM pAcKpbITHEM TEMbl; HE3HAHHEM OCHOBHBIX BOIPOCOB TEOPHH,
HeCOPMUPOBAHHBIMU ~ HAaBBIKAMU  aHalM3a  SBJCHHM,  TPOIECCOB, HEYMEHHEM  J1aBaTh
apryMEHTHPOBAaHHBIC OTBETHI, CIIA0BIM BIIQJICHUEM MOHOJIOTHYECKON PEUYBI0, OTCYTCTBUEM JIOTHIHOCTH
U TocienoBaTeabHOCTH. JlomyckaloTes cepbe3Hble OIIMOKM B COJIEp)KAaHMM OTBETa; HE3HaHHE
COBpPEMEHHOM npolaeMaTuKy u3yyaeMon 00JIacTH.



Kpurtepun oneHuBaHusi NHCbMEHHOM padoThI
(OLICHOYHBIE CPENICTBA: KOHMPOAbHASL pAbOmMa, CAMOCMOsMeNbHAs paboma).

5 6a.1710B — CTYJCHT MOJHOCTBIO BBINOJHUI PabOTy, TOUYHO OINPEAETIUB €€ COAepKaHue U
cocTaBsifolMe. B JOrnyeckux paccyx JAeHUsX M OOOCHOBAaHMM pELICHUS HET NpoOenoB U
omunOOK, BBIBOABI 000CHOBaHBI. CTYAEHT BIaJ€eT HABBIKOM CaMOCTOSATEIbHOW pabOThl IO
3aJIaHHOM TeMe; METO/IaMU U MPUEMaMH aHATTN3a TEOPETUICCKUX W/WJIH MPAKTUYECKUX ACIIEKTOB
uzydaeMoil obnactu. PaKkTUYECKUX U MATEeMAaTUYECKUX OIIMOOK, CBSI3aHHBIX C MOHMMAaHHEM
MaTepuaia, HeT; Tpadudecku padora oopmiieHa IPaBHILHO.

4 Oanna - paboTra XapaKTEpPHU3yeTCs CMBICIOBOW IIEIBHOCTBIO, CBSI3HOCTBIO U
MOCIIE0BATEIbHOCTRIO M3JIOKEHHUS; NOMylleHo He Oonee 1 omubku mpu pemenuu. Pabora
BBHITIOJTHEHA TOJIHOCTHIO, HO OOOCHOBaHHWsS IIAarOB PEIICHHUS HEJ0CTAaTOYHbL. He Bce BBIBOIBI
cenaHbl U/uinu 000CHOBaHbI. DaKTUUECKUX OLIMOOK, CBI3aHHBIX C TOHUMAaHUEM MaTepuaa, HeT.
JlomymieHsl oiHa-/1Be OIIMOKH B OOPMIICHUH PAOOTHI.

3 0ay1a — CTYACHT MIPOBOJUT JOCTATOUHO CAMOCTOATEIbHBIA aHAIN3 OCHOBHBIX 3TAIOB U
CMBICJIOBBIX COCTAaBIISIONINX pa0OThI; TOHUMAET 0a30BbIC OCHOBBI MaTepHalia. PereHue packpbiTo
HE TOJHOCTHIO, 0OOCHOBAaHMS IIArOB PELICHUS HEJAOCTATOYHBI. BBIBOJABI HE CAENAHBl W/UIU
BBIBOJIbI HE 000CHOBaHHI. JlomyiieHo He 6osee 2 ommrboK B peieHun, 0pOpMIECHUN PaOOTHI.

2 6aja - pabora npeacTaBiseT co0oil peneHne 6€3 Kakux Obl TO HU ObIJI0O KOMMEHTAPHCB,
obocHoBaHuii. He packpeiTa CTpyKTypa M TEOpeTHUECKas COCTaBisiomias TeMmbl. BBIBOABI
OTCYTCTBYIOT. JIOTTyIIEHO TPH WK O0JIee TPEX OMMUOOK B pEIICHUU, B 0POPMIICHUU paOOTHI.

KpnTeplm BBICTABJICHHUS OCHKHU CTYJACHTY Ha 3ayere/ IK3aMeHe

(OLIEHOUHBIE CPENICTBA YCMHbIL ONpOC 6 popme omeemoe HA B0NPOCHL OUNEMO8,
BbINONIHEHUE NUCOMEHHBIX PAZHOYPOBHEBBIX 3a0aY U 3A0AHULL)

Onenka no
MIPOMEKYTOUHOMN XapakTepucTruka KauyecTBa c(hOpMUPOBAaHHOCTH KOMIIETEHITUH
aTTecTaluu
CryneHT aeMOHCTpUpYyeT chOpMUPOBAHHOCTH JUCHUIUIMHAPHBIX
KOMIIETEHIIMM Ha  NOPOABUHYTOM  YypOBHE: OOHapyXHBaeT
BCECTOPOHHEE, CHCTEMAaTHYECKOE W TIIyOOKOE 3HAHHE y4eOHOTO
«3auTeHo» / MaTepuanga, yMeeT TECHO VYBS3bIBaTh TEOPUIO C TPAKTUKOH,
«OTJIIMYHOY CcBOOOJHO cHpaBisieTcsl € 3ajJadyaMM, BONpPOCAaMH U APYTUMHU
BUJIAMU IPUMEHEHHSI 3HAHUMN, IPUYEM He 3aTPYIHSIETCS C OTBETOM
IpyU BUJOU3MEHEHUU 3aJlaHuM, NPaBWIBHO OOOCHOBBIBAET
MPUHATOE pEIICHUE, BIaJeeT Pa3HOCTOPOHHHUMH HAaBBIKAMH H
MIpHeMaMH BBITIOJHEHUS MPAKTUYECKUX 3a/1a4.
CTyneHT AeMOHCTpUpYeT CPOPMUPOBAHHOCTH AUCIMITTTUHAPHBIX
«3a4TeHo» / KOMIIETEHIIM Ha 0a30BOM YpOBHE: OCHOBHBIC 3HAHUS, YMEHUS
«XOpOLLIOY» OCBOEHBI, HO JIONYCKAIOTCS  HE3HAYUTeNIbHblE  ONIMOKH,
HETOYHOCTH, 3aTPyJHEHUS TIpU AHAIUTUYECKUX OMNEpalusX,
MIepeHoce 3HaHUM U YMEHUI Ha HOBbIE, HECTAaHAAPTHBIE CUTYaIUH.




«3a4TeHO» /
«YJIOBJIETBOPUTEIHHOY

CryneHT AeMOHCTpHUpYeT c(hOpMHUPOBAHHOCTH TUCIMIUTMHAPHBIX
KOMIIETCHIIM HAa IOPOTrOBOM YpPOBHE: HMEET 3HAHMS TOJBKO
OCHOBHOI'O MaTepuasa, HO HE YCBOWJ €ro Jaeraiei, B Xoje
KOHTPOJIBHBIX ~ MEPONPHATUH  JOIYCKAalOTCS  3HAYUTEJbHBIC
OLIMOKH, HEJIOCTATOYHO IPAaBUIIbHBIE (POPMYITUPOBKH, HAPYIICHUS
JIOTMYECKOM IOCIEOBATEIbHOCTH B U3JIOKEHHU HPOTPaMMHOTO
MaTepuaia, HCIBITBIBACT 3aTPYAHEHHUS TP  BBINOJHEHHUU
MPaKTHYECKUX padoT, IpH ONEPHUPOBAHUY 3HAHUSIMU M YMEHUSIMH
IIPU UX NEPEHOCE HA HOBBIC CUTYAIUH.

«HE 3a4TEHO» /
«HEYJIOBJICTBOPUTEIILHOY

CTyneHT JAeMOHCTpUPYET CPOPMUPOBAHHOCTH TUCITUILIMHAPHBIX
KOMITIETEHIIMI Ha YPOBHE HM)KE ITOPOTOBOTO: BBISBISETCS MOJHOE
WIA TPAKTHYECKH TOJHOE OTCYTCTBHE 3HAHUH 3HAYMTEIHHOM
4acTU  NOPOrpaMMHOrO  MaTepuana, CTYIAEHT  JOIMYCKaeT
CYLUIECTBEHHbIE  OIIMOKHM,  HEYBEpEHHO, €  OOJBIIMMHU
3aTPyJHEHUSIMHU BBITIONHSET MPAKTHYECKHE pPabOThl, YMEHUS H
HaBBIKH HE C(hOPMUPOBAHBI.




5 HpI/IMepbl OICHOYHBIX CPEACTB JIsl MPOBECACHUS Telcymeii arrecralmuu

5.1 Bonpocsl aJ1s1 codeceqoBaHus (YCTHOTO ONPoca):
1. Kakwue yncia Ha3bIBAIOT APOOHBIMHE?
2. Kakue onepanuy BBIIOIHAIOTCS HA MHOXKECTBE PAIlMOHAIBHBIX YUCEN?
3. BepHo nu yTBepxkeHuE:
1) Ecnu HatypajabHOE YHCIIO JETUTHCS Ha 6, TO OHO JeNUTCs Ha 3;
2) Ecnu cymma IBYX YHCEs YETHOE YKCIIO0, TO KaX/10€ CIaraeMoe 4eTHO;
3) Ecnu npousBeneHne qBYX YHCEN PAaBHO HYJIIO, TO KXIbIii MHOXKHTEIb PABEH HYJIIO;
4) Ecnu kyO HEKOTOPOTO YKCIIA JSTUTCSA Ha 8, TO 3TO YHCIIO YETHO?
4. Kakoe 4uciio Ha3bIBalOT HAUMEHBITUM (HauOOJBIINM) 3HaYCHHE (DYHKITUU Ha MHOKECTBE?
5. Kakywo QyHKIIHIO Ha3bIBAIOT YETHOW (HEUETHOM )?
6. Kakum cBoiicTBoM oOnagaer rpaduk yeTHo# (HeueTHO) pyHKIMN?
7. CdopMynupyiTe Mpu3HAK MOCTOSHCTBA/BO3pacTaHus1/yObIBaHUs (DYHKIIUU.
8. Kakyto TouKy Ha3bIBAIOT TOUKON MaKCUMyMa (yHKIIMU? TOYKOH MHHUMYMa (QyHKIIUHU?
9. Kakyro ¢pyHKIHIO Ha3bIBAIOT CTENIEHHON (DYHKIUEH ¢ HATYpaIbHBIM MTOKa3aTenem?
10. Chopmynupyiite cBoiicTBa GyHKIUHU y = X",
11. Kakyro yHKIIMIO Ha3bIBAIOT CTENICHHOMN (DYHKIIMEH C [ENIbIM TIoKa3aTeiaem?
12. Kaxas durypa sBisiercs rpaduxom Gpynkmun y = x°?
13. Chopmynupyiite cBoiictBa pynkuun y =x", n € N,
14. Yto Ha3BIBAIOT KOPHEM N-H cTereHu u3 yucia a, ramen € N, n > 17?
15. IIpu KakuX 3HaYEHUSAX a UMEET CMBICII BEIPAKCHHE 2k+1,/q, ke N?
16. Yro Ha3pIBalOT apu(METHYECKIM KOPHEM N-i CTETIEHU U3 HEOTPHULIATEILHOTO YHCIIA a, TIe
neN,n>1?
17. Tlpu KakuX 3HAYEHHUSX a UMEET CMbICI BhIpakenne?~/a, ke N?
18. Copmynupyiite cBoiicTBa pyHkmn y = 2k+14/q, ke N.
19. Cdopmynupyiite cBoiicta hynkuun y = 2k/a, ke N.
20. Copmynupyiite cBOWCTBA KOPHS N-I CTENEHHU.
21. Kakyto pyHKIMIO Ha3bIBAIOT CTENICHHOH (DYHKIIMEW C pallnOHAIHHBIM MTOKa3aTenem?
22. ChopmynupyiiTe CBOWCTBA CTENEHU C PALlMOHATIBHBIM [TOKa3aTeNeM.
23. Kakoe ypaBHEHHE Ha3bIBAIOT UPPAITMOHAILHBIM?
24. O6e yacTH ypaBHEHHUS BO3BEJM B HEUETHYIO cTemneHb. O0s3aTeIbHO JIU UCXOAHOE U
MOJIyY€HHOE YPaBHEHUsI Oy1yT paBHOCUILHBIMU?
25. O6e yacTu ypaBHEHMs BO3BEJIU B UETHYIO CTeneHb. O0s3aTeIbHO JIM UCXOAHOE U MOJTyYeHHOE
ypaBHEHUs Oy1yT paBHOCHJIBHBIMU?
26. Kak MOKHO BBISIBUTH IOCTOPOHHHE KOPHU YPaBHEHUS?
27. Kakyto TeopeMy W Kakoe CJIEICTBHE M3 HEE WCIONB3YIOT NMPH PEHICHHH ITOKa3aTelbHBIX
ypaBHEHHI/HEPABEHCTB?
28. UTO Ha3bIBAIOT JIOTAPH(PMOM MOJIOKUTEITBHOTO Ynciia b Mo 0cHOBaHHO a7?
29. Kakoe paBeHCTBO Ha3bIBaIOT OCHOBHBIM JIOTaPU(DPMUUECKUM TOKIECTBOM?
30. Kakoii torapu¢m Ha3bIBAIOT JECATUIHBIM?
31. ChopmynupyiiTe cBOICTBa JOrapupMOB.
32. Kakyro ¢pyHKIHIO Ha3bIBAIOT JIOTapU(PMUIECKOI?
33. Chopmynupyiite CBOMCTBA TOTrapu(PMHUISCKON (PYHKITHH.
34. Kakyro TeopeMy W Kakoe CIEICTBHE M3 He€ NMPUMEHSIOT MPH PEHICHUH JIOTapH(pMHISCKIX
ypaBHEHHI/HEPABEHCTB?
35. UTo Ha3BIBAIOT YIJIOM B OJIMH pajuaH?
36. KakoBa paguanHast Mepa yria, paBHoro 1°?
37. Yemy paBHa IJIMHA YT OKPYKHOCTHU paauyca R, conepxameit o pag?
38. UTo Ha3bIBaIOT KOCMHYCOM YTJIa TIOBOPOTa? CHHYCOM yTJIa IOBOPOTa? TAHTEHCOM YTJia
noBopota?
39. KakoBa o6acTs onpeneneHust GyHKIHUH y = sin X? y = COS X?



40.
41.
42.
43.
44,
45.

46.
47.
48.
49.
50.
51.

52.
53.
54,
55.
56.
57.
58.
59.
60.

61.
62.

63.
64.

65.
66.
67.
68.

69.
70.
71.
72.
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74.
75.
76.
77.

78.
79.

80.
81.

82.
83.

KakoBa 061acth 3Ha4eHui GyHKInU y = Sin X? y = COS X?

Yemy pasen sin (a+27n), rae N € Z? €os (a+2nn), tae n € Z?

Kaxosa o6acTs onpenenenust GyHkuun y = tg X?

KakoBa o6nacte 3HaueHuit pyHkuuu y = tg X?

Uemy paBeH tg (o+2nn), rae N € Z?

Korna rosopsr, uto yroa o sBiserca yriaom | gerBeptu? |l werBepru? Il uerBepru? 1V
4eTBEPTHU?

Kakue 3Haku MMEIOT CHHYC, KOCUHYC ¥ TAHT€HC B KOKJO0M U3 KOOPAMHATHBIX YETBEPTEN?
Kakue u3 TpuroHomMeTpuueckux (GyHKIMN SBISIOTCSA YeTHBIMU, & KAKUE - HEYETHBIMU?
Kakyro QpyHKIIMIO Ha3bIBAIOT IEPHOANYECKON?

Kakoe paBeHCTBO Ha3bIBatOT OCHOBHBIM TPUTOHOMETPHUECKUM TOXJIECTBOM?

Kakoe Tok1ecTBO CBA3bIBAET TAHIEHC U KOCUHYC OJIHOTO U TOT'O K€ apryMeHTa?
Cdopmynupyiite npaBuiia, KOTOPIMU MOKHO PYKOBOZACTBOBAaThCA IIPU IPUMEHEHUH (HOPMYIT
IPUBE/ICHUS.

UYro Ha3bIBAIOT APKKOCHHYCOM uucia b?

Kakoii Bug umeet ¢popMmyiia KopHel ypaBHeHus C0S X = 1? cos X = 1? cos x = 1?

I[Mpu kakux 3HaueHusIX b uMeer KopHH ypaBHEeHHE SiN X = b?

Uto Ha3BIBAIOT apKCHHYCOM 4yuciia b?

YT0 HaA3BIBAIOT APKTAHIeHCOM Ymciia b?

HasoBute dhopmyny KopHel ypaBHeHus tg x = b.

Yo Ha3bIBAIOT NpUpPALICHUEM (PYHKIIUU B TOUKE?

ITo kaxoii popmyie onpenessstoT MTHOBEHHYIO CKOPOCTh?

[To kakoii hopMyIie ONpeAensioT yriioBoi ko puiMeHT kacaTenbHoH K rpaduky pyHKINN B
TOouKe?

Coopmynupyiite TEOpeMy O POU3BOAHOM: 1) CyMMBbI; 2) MPOU3BEACHHS; 3) YACTHOTO.
Kakoii Bu MMeeT ypaBHEHHE KacaTelbHOU, MPOBEACHHOM K rpaduky GyHKIMK / B TOUKE C
abcrccont xn?

CdopmynupyiiTe npu3HaKk TOUKU MaKCUMyMa; TOYKH MUHUMYyMa.

Onwumute, Kak HAUTH HanOoJIbIIee M HaUMEHbILee 3HaueHus AuddepeHuupyemoit GpyHKuun
Ha IPOMEeXYyTKe [a; b].

Onumure m1aH UCCIEA0BaHUS CBOMCTB (PYHKIINH.

Kakyro ¢pyHKIIMIO Ha3bIBAIOT MIEPBOOOPa3HON TaHHON (PYHKIIMHU HA 3alaHHOM ITPOMEXYTKeE?
ChopmynupyiiTe OCHOBHOE CBOMCTBO IIEPBOOOPA3HOM.

Kakyto 3amuch Ha3bIBalOT OOIIMM BHIOM TepBooOpa3zHbIXx QyHkimu f Ha 3amaHHOM
poMexyTKe?

Cdopmynupyiite npaBuia HaXoKACHUS IEPBOOOPA3HOM.

Kakyto ¢urypy Ha3pIBatoT KpUBOJIMHEHHON Tparnenuei?

ITo xakoil popMyse MOKHO BBIUMCIUTS IJIOMIA b KPUBOJIMHEHHOM Tpanenuun?

YTo Ha3bIBAIOT OMpeACIEHHBIM HHTErpasioM GyHKImu f Ha mpomexyTke [a;0]?

Kakoe paBeHcTBO Ha3bIBatOT Gpopmynoit Herorona-Jleitonuma?

Onummre, KaKOE MHO>KECTBO HA3bIBAIOT YIOPSAIOUYEHHBIM.

YT0 Ha3BIBAOT MEPECTAHOBKON KOHEYHOI'O MHOXKECTBA?

Kak Ha3piBaloT 1 0003HAYAIOT MPOU3BEIEHIE IEPBHIX N HATYPAIbHBIX Yncen?

[To xakoif Qopmyae MOXHO BBIYMCIUTh KOJHMYECTBO IEPECTAHOBOK N-3JIEMEHTHOIO
MHOKecTBa?

YTo Ha3BIBAIOT pa3MEIICHHEM U3 N 3JIEMEHTOB 10 K 311eMeHTOB?

[To xakoil (opmysne MOXKHO BBIUHUCIUTH KOJUYECTBO pa3MELIEHUI M3 N-3JIIEMEHTHOTO
MHOXecTBa 10 k 371eMeHTOB?

YT0 Ha3BIBAIOT COYETAHUEM K3 N DIIEMEHTOB 110 K 351eMeHTOB?

ITo kakoit popMyse MOKHO BBIYMCIUTD KOJIUYECTBO COYCTAHHW M3 N AIIEMEHTOB 1o K
3JIEMEHTOB?

YTo Ha3bIBAIOT IEPECTAHOBKON KOHEUHOTO MHOXKECTBA?

YT0 Ha3BIBAIOT pa3MeEIICHHEM N-3JIEMEHTHOTO MHOXECTBA 110 K 3JIeMeHTOB?



84. Uro Ha3pIBaIOT COYETAHHEM N-3JIEMEHTHOTO MHOKECTBa 110 K 35ieMeHTOB?

85. Kakyro ¢opmyny HazpiBaroT OmHOM HbrOTOHA?

86. Chopmynupyiite cBolicTBa Tpeyroyibauka [lackans 1 OMHOMHATBEHBIX KO3(DPUITECHTOB.
87. Kakue coObITHSI HA3bIBAIOT HECOBMECTHBIMU?

88. Kakoe coObITHE HAa3bIBAIOT OOBEAMHEHUEM JBYX COOBITHI U KaK €ro 0003Ha4arT?

89. UeMy paBHa BEepOSITHOCTh OOBEAUHEHUS JBYX HECOBMECTHBIX COOBITHIA?

90. Kakoe coObITHE HAa3BIBAIOT MEPECEUCHUEM JIBYX COOBITHI U KaK ero 0003HayaroT?

91. Kak MOYKHO BBIUYHCIUTH BEPOSITHOCTh OOBETMHEHHSI IBYX COOBITHIA?

92. Kakoe coObITHE Ha3bIBAIOT JOMOJIHEHNEM COOBITHS U KakK ero 0003Ha4aoT?

93. Kak MOXHO BBIYUCIIUTH BEPOSTHOCTH JIOTIOJIHEHUS COOBITHS?

94. Kakue nsa coOBITHS HAa3bIBAIOT HE3ABUCUMBIMU?

95. Kakue 1Ba COOBITHSI HA3bIBAIOT 3aBUCUMBIMU?

96. Kak HaiiTH BEpOSATHOCTH MIEPECCUCHUS HE3aBUCUMBIX COOBITHIA?

97. Yro Ha3BIBAIOT CITy4aitHON BETMYNHON?

98. Yto Ha3bIBaIOT MHOXECTBOM 3HAYEHUH CITydaiiHOM BEIHMUUHBI?

99. Yro Ha3bIBAIOT paCHpEICICHIEM BEPOSITHOCTEH CITyJaiiHON BETMYMHBI?

100. Kaxkoe pacrnpeseneHre BepOATHOCTEH Ha3bIBAIOT OMHOMHUATIBLHBIM?

101. Yto Ha3BIBAIOT MATEMATUYECKUM OXKHUJIAHUEM CIIy4allHON BETUYHHBI?

102. Kak B MaTemMaTHKe Ha3bIBAIOT MIEPBOHAYATHHBIC TOHATHUS, KOTOPBIM HE JJAIOT ONPEaeIICHU?
103. Kakue ¢urypsl BXOJSIT B CIIUCOK OCHOBHBIX MOHSTUN CTEPEOMETPUU?

104. B xakom ciy4ae TOBOPST, UTO MpsiMasi IePeceKaeT MI0CKOCTh?

105. B kakoMm ciy4ae roBOpsT, YTO IJIOCKOCTH IepeceKaroTcs?

106. HazoBuTe M3BECTHBIE BaM MPOCTPAHCTBEHHBIE (DUTYPHI.

107. U3 kakux Guryp cocTouT HOBEpXHOCTh MHOTorpaHHuka? Kak ux Ha3bIBaoT?

108. Yro Ha3piBaroT pedpamu MHOTOTpaHHUKA? BepmmHaamu MHOTOrpaHHHKA?

109. Kakwue Buabl MHOTOTpaHHUKOB BbI 3HaeTe? ONUIINTE 3TH MHOTOTPAHHUKH.

110. Kakwue CyniecTBYIOT CIIy4and B3aMMHOTO PACTIONIOKEHHUS IBYX MPSIMBIX B IPOCTPAHCTBE?
111. CdopmynupyiiTe npU3HAK NapauIeIbHOCTH IPSIMON U MIOCKOCTH.

112. CdopmynupyiiTe nprU3HaK NapaieIbHOCTH IBYX INIOCKOCTEH.

113. Yro Ha3BIBAIOT YIIIOM MEXIY ABYMS MEPECEKAFOIIUMUCS MPSIMBIMH?

114. Yemy paBeH yroa Mex1y JByMs HapayjelbHbIMU IPSIMBbIMU?

115. Yto Ha3BIBAIOT YIJIOM MEXIY ABYMS CKPEIIMBAIOIIMMHUCS MPSIMBIMU?

116. CdopmynupyiiTe npU3HAK NEPIEHAUKYIIPHOCTH MPSIMON U TIIOCKOCTH.

117. Yto Ha3bIBaIOT pacCTOSTHUEM OTTOYKH A0 IMJOcKocTu? PaccrosiHMeM oT mpsiMoil 10
napauienbHoi el miaockocTu? PacctosiHueM MeXAy IByMs apasieIbHBIMU IIOCKOCTAMU?
118. CdopmymnupyiiTe TeOpeMy 0 Tpex HepHeHINKYIApax.

119. Yemy paBeH yros Mexay MpsIMOI U IJIOCKOCTHIO, €CIIM MpsMasi MapajuleibHa MIOCKOCTH?
IIpsimas npuHauIeKUT IockocTH? IIpsimast mepneHaAnKyIIspHa MI0CKOCTH?

120. Kakyro ¢purypy Ha3bpIBalOT JIMHEHHBIM YTIIOM JIBYTPAHHOTO yria?

121. Yro Ha3bIBaIOT BEIUYMHOMN JBYIpaHHOIO yria?

122. Kak HalTH pacCTOSTHUE MEXIY ABYMSI TOYKAMH, €CITH H3BECTHBI UX KOOPJAUHATHI?
123. Kakoii BEeKTOp Ha3bIBAIOT HYJIEBBIM?

124. Yto Ha3BIBAIOT MOJIyJIEM BEKTOpa?

125. Kakwue BeKTOpbI Ha3bIBAIOT KOJUTMHEAPHBIMU?

126. Kakwue nBa HEHYJEBBIX BEKTOpA HA3BIBAIOT PABHBIMH?

127. Kak HaliTH MOJly b BEKTOPA, €CIIM U3BECTHBI €r0 KOOPAMHATHI?

128. OnumumTe MpaBHUIIO TPEYTOIBHHUKA TSI HAXOXKICHUSI CYMMBI BEKTOPOB.

129. OnwumuTe npaBuiIo NapajesorpaMma JUist HaX0XXKJICHUS CYMMBI IBYX BEKTOPOB.

130. Onwmmwmre mpaBUiIO MapauieIenuIe a A1 HAaX0KIECHUS CYMMBI TPEX BEKTOPOB.

131. Kakoli BEeKTOp Ha3bIBaIOT Pa3HOCTHIO IBYX BEKTOPOB?

132. CdopmynupyiiTe cOUeTaTeIIbHOE U pacIpeIeIuTeIbHbIE CBOWCTBA YMHOKEHHUS BEKTOpA HA
YHCIIO.

133. Kakwue BeKTOpHI Ha3bIBAIOT MEPIEHIUKYISIPHBIMU?



134. Yto Ha3BIBAIOT CKAJISPHBIM ITPOU3BEICHUEM JBYX BEKTOPOB?

135. UYto Ha3BIBaIOT MHOTOTPaHHUKOM?

136. Kakwue rpanr MHOTOIpaHHHMKA HA3bIBAIOT COCETHUMU?

137. Yro Ha3bIBaIOT ABYTPAHHBIM YTJIOM MHOTOTPaHHUKA?

138. Kakoii MHOTOrpaHHUK Ha3bIBAIOT BBHITYKIIBIM?

139. Yro Ha3BIBAIOT NPU3MOii?

140. Yto Ha3BIBAIOT BHICOTOU MPU3MBbI?

141. Kaxkyto nmpusmy Ha3bIBatoT npsmMoir? HakiioHHO#?

142. Kaxkyto npu3my Ha3bIBalOT MPABUIBHON?

143. Yto HA3BIBAIOT AMATOHAIBHBIM CEYCHUEM TIPU3MBI?

144, Yrto Ha3BIBAIOT IUIONIABI0 OOKOBOM MOBEPXHOCTH ITPU3MBI?

145. Yemy paBHa mouiaib 00KOBON NOBEPXHOCTHU MPSAMOM IPU3MBI?

146. Yto Ha3BIBAIOT MapasuIeIICIIUIICIOM?

147. Kakue rpanu napauienenureia Ha3plBaloT IPOTUBOJIEKAIIUMU?

148. Kaxkoi napaienenure Ha3bBatOT IPAMbIM?

149. Kakoli mapayuienenumes Ha3bIBaloT MPSMOYTOJIEHBIM?

150. Yto Ha3bIBAIOT U3MEPEHUAMHU MPSIMOYTOJILHOTO Mapaienenumnena?

151. Kakum cBoOMCTBOM 00J1aa0T JUATOHAIM Hapajuieenuneaa’?

152. CdopmynupyiiTe TeOpeMy 0 KBaJipaTe IUaroHaid MpsiMOYTroJbHOTO apaiieNenuIe/a.
153. Yrto Ha3BIBAIOT MUPAMHION?

154. Yto Ha3bIBAIOT BHICOTON MUPAMHUIBI?

155. Kakoe ceueHue Ha3bIBAIOT JUArOHAILHBIM CEYCHUEM MTUPAMUIBI?

156. Kakyro nupamuy Ha3pIBalOT IPAaBUIBHOM?

157. Yrto Ha3pIBarOT anogeMoi MpaBUILHON TUPAMUIBI?

158. Yto Ha3BIBAIOT TUIOMIA/IEI0 OOKOBOW TTOBEPXHOCTH IMHPAMUJIBI?

159. Yemy paBHa mioiaib 60KOBOH MOBEPXHOCTH MPABUILHON MUPaMUIbI?
160. OnummuTe, KaKOif MHOTOTPaHHUK HAa3BIBAIOT YCEUEHHON MTUPAMHION.

161. Omnwumure 31€MEHTHl YyCEUEHHON MUPaMMU/IBI.

162. Kakyro yced€HHY0 MUpaMuay Ha3bIBatOT IPABUIBLHOM?

163. Yro Ha3bpBarOT anoeMoii MpaBUIbHON YCEYEHHOM MTUPaMUIbI?

164. Yro Ha3bIBaIOT IIIOMIA/bI0 OOKOBOI MOBEPXHOCTH YCEUEHHON MUpaMHIbI?
165. Yemy paBHa momiais 60KOBOH MTOBEPXHOCTH MPABUIHLHON YCEUEHHON ITUpaMuIb1?
166. Kakoe Ten0 Ha3bIBAIOT HUIHUHIPOM?

167. Omnwummre, 9TO HA3BIBAIOT OOKOBOH MOBEPXHOCTHIO IFIIMHPA.

168. Yto Ha3BIBAIOT OCHOBAHUSAMU LIUIUHAPA?

169. Kakoe Teno Ha3bIBAIOT TEJIOM BpPAIICHUS?

170. Yto Ha3BIBAIOT OCEBBIM CEUECHUEM IUIUHApA?

171. U3 xakux ¢uryp cocTouT pa3BépTKa HUIMHIpA?

172. Tlo kako#t popmyIie BEIYUCISIOT IUIONIAlb OOKOBOH MOBEPXHOCTH IIMIINHApA?
173. Tlo kakoit popmyIie BBIYUCISIOT IUIOLIA b MTOJIHOM MOBEPXHOCTH IIMIUHpA?
174. Kaxkoe Teno Ha3bIBalOT KOHYCOM?

175. Omnwumute, 4TO HAa3bIBAIOT OOKOBOI MOBEPXHOCTHIO KOHYCA.

176. Yro Ha3pBaroT ocHOBaHUEeM KoHyca? Ocbhio koHyca? BricoToii kKoHyca?
177. Yto Ha3BIBAIOT OCEBBIM CEUCHUEM KOHYCA?

178. U3 vero cocTouT pa3BépTra KoHyca?

179. Yro mpuHUMAIOT 3a IUIOIIAAb OOKOBOM MOBEPXHOCTH KOHYyCa?

180. Ilo kako# popmyIie BEIYUCISIOT TUIOMAIb OOKOBOH MIOBEPXHOCTH KOHYCa?
181. Ilo kakoit popmyIie BBIYUCISIOT IIONIA b MIOJIHOW MOBEPXHOCTH KOHYyca?
182. UYto Ha3pIBatOT OOKOBOW MOBEPXHOCTHIO YCEYEHHOTO KOHYCa?

183. UYro Ha3bIBaIOT OCEBBIM CEUCHHEM YCEYEHHOTO KOHYca?

184. UYrto mpuHUMAIOT 32 IJIOMIA b OOKOBOU MOBEPXHOCTH YCEYEHHOTO KOHYyca?
185. Ilo kakoit popmyIie BBIYUCISIOT IO OOKOBOM MOBEPXHOCTU YCEUEHHOTO KOHYCa?
186. Yro HaswBaroT chepoii?



187.
188.
189.
190.
191.
192.
193.
194.
195.
196.
197.
198.
199.
200.
201.

Uto Ha3pIBaIOT mapom?
UTo Ha3BIBAIOT AMAMETPOM Iiapa?
Urto Ha3piBatOT 00BEMOM TENA?

5.2 IlpumMepbl caMOCTOATEILHBIX PadoT

UTto Ha3BIBAIOT painycoM cepsl; quameTpoM chepbr?
Yemy paBen auametp cepsl, eciia e€ paauyc paBeH I?

YTo 3HAUUT U3MEPUTH 00BEM MHOTOIPaHHUKA?

[To kakoii hopmyIie BEIYHCISAIOT 00BEM MPU3MBI?

ITo kako# hopmyJsie BEIYUCIAIOT 00BEM TUPAMHUIBI?

ITo xako¥ hopmysie BEIYUCIAIOT 00BEM yCeUEHHON TUPaMUIbI?
ITo xakoii popmyne BEIUUCIAIOT 00BEM KOHYCa?

ITo xako¥ hopmyJsie BEIYUCIAIOT 00BEM yceu€HHOTO KOHYyca?
ITo xakoii popmyiie BEIYUCISIIOT 00BEM HUIMHApA?

ITo xakoli (hopmyJie BEIYUCISAIOT 00BEM T1apa’?

UTto Ha3bIBaIOT IJIOIA/bI0 IOBEPXHOCTH 11apa?

[To kaxoii popmyre BEIUUCISIOT TUIOIIAIb Chepbl?

1. CamocrositenbHas pabota Nel. Pazputue noHSTHS O YHUCIIE.

Bapuanr 1
1. IlpencraBbTe B  BHAE  OECKOHEUHOM
JNIECATUYHOMN MePUOIUYECKON ZIpodu
panMoHaIbHBIC YHCTIA!
23 —58-—41:
4 7 15 6
2. Haiigute 3 apobu, xoropeie OyayT

OOJIBIIE -, HO MEHBIIIE & .
11 11

332Bm111§cnmi%; )
1774 -2 7+ (4254 1,134:0,28)

B d 14 3
+1,114
4. Beruucnure npuOIMKEHHO:
1,0063
5. IIpeobGpa3yiite (ympocturte)
paloOHAILHOE BBIPAKEHHE:
y: 1—x2 1-—xy?

x+1 y—1 y—1
6. Pemmre ypaBHEHUE:
2x*—=5x2+2=0
7. Pemurte HEpaBEHCTBO:
(Bx—2)2—4x(2x—3)=0

Bapuanr 2
1. IlpencraBeTe B  BHIE OECKOHEYHOU
JEeCATHYHOM NEePUOANYECKOM Ipoou
panroHaIbHbIE YUCTIA!
31, —6:5:-52:
4 13 11 9

2. Haiigute 3 npo6u, KoTopsie OyayT Oomblie
=S, HO MeHblIE £,
13 13

3. Boruncnure:
1 61 1 7
66— —(5——4—)] (—=:2— + 1,34
8.6 4 (590 12)] (4-0 12+ 34)
4. Beruucaure npuOIMKEeHHO:
1,0015
5. TIpeobpa3syiiTe (ynpocTuTe) paoHaIbHO
BBIpKCHHUE!

a b—a?b b?2—a
ab+b ab—a b-1
6. Pemmre ypaBHEHUeE:
2x*—3x2+1=0
7. PemuTe HEpaBEHCTBO:
x(3x—2)—(2x—-3)2<0

11

2. CamocTtositenbHas pabota Ne2. dyHkuuu u rpadpuku

Bapuant 1

1. ®Oyukuus 3amana dopmynoit f(x) = ’%
X+

Haiigure: a) £(1); 6) £(0).
2. Haiimute o0macTh ompeneneHus (HyHKIHA
flx) =vVx—3
3. Haiinure MHOXECTBO 3HaueHWUU (DYHKIIHMH
fx) =x2+4
4. Slpnsercss 1M YETHOW WM HEUYETHOU
byukuus: a) f(x) = 7x3 — 5x5;

BapuanT 2
1. ®ynkiust 3amana Gopmynaon f(x) = 1=3,

x+4
Haiigure: a) f(2); 6) f(—1).
2. Haiimute obnacte ompeneneHus: QpyHKIHH

f)=Vx+4
3. Haiinure MHOXECTBO 3HaYeHUN (PYHKITUH
f(x) =2x2 -1

4, SIpngercda M UYETHOW WM HEYETHOH
byukuus: a) f(x) = x5 + 2x3;




6) f(x) —X‘

8
5. Ha pHcyHKe n3o0pakeH rpaduk GpyHKIUN

y = f(x), onpejeneHHOl Ha TPOMEKYTKE
[-3,5; 5]. [Toap3yscek rpadukoM, HalIUTE:

a) f(=2);

0) 3Ha4YeHus X, pH KOTOpbIX f(x) = 3;

B) HyJIU (DYHKITUY;

r) HauOOJIbIICE U HAMMEHBILEE 3HAYCHUS
byHKINH;

1) 00acTh 3HaYCHUH QYHKIINH;

€) KOJIMYECTBO KOpHe# ypaBHenus f(x) = aB
3aBHCHMOCTH OT 3HAYEHHS A

A

.

e

i

=¥

.
|

k
!

T
T

| L !
6. Ha pucynke nzo0paxken rpaduk QyHKIUN
y = f(x). Iloctpoiite rpaduk HyHKIMH:
a)y=f(x)+2;6)y=f(x—23).

VA

0) f() =X

5. Ha pucynke n3o0paxxeH rpaguk GpyHKIIUN
y = f(x), onpeneneHHo#i Ha IPOMEKYTKE
[-4; 5]. TTonb3yscek rpadbukoM, HalaUTE:

a) f(—2);

0) 3HaueHus X, pu KOTophix f(x) = 3;

B) HYJU (QYHKIINH;

) HanOOJIbIIIEEe U HAUMEHbBIIIEE 3HAYCHHUS
byHKINY,

1) 001acTh 3HAYCHUH (YHKIINH;

€) KOJIM4eCTBO KOpHeH ypaBHeHus f(x) = a B
3aBUCHMOCTH OT 3HAYCHHS A
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6. Ha pucynke u3o0paxen rpadpuk GpyHKIHH
y = f(x). Iocrpoiite rpaduk GyHKIUM:
a)y=f(x)+2;6)y=f(x—3).
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3. CamocrosrenbHas pabota Ne3. Kopuu, crenenu u jorapu@mel

Bapuant 1
1. ®yukwus 3agana Gopmysnoi f(x) = x16.
Cpasuure f(5,6) u f(2,4).
2. Haiinute 3HaueHue BBIpa)KeHI/IH

a) 33v/8 + 45v/=32 + ~/625; 6)_3_

3. Pemmte ypaBHenue Vx = 2
4. Ynpoctute BbipaxeHue:

a) Wa3; 6) Vm2im.

5. Haiigure 3HaueHUe BbIPaKEHU:

Bapuant 2
1. ®yuxus 3agana opmynoi f(x) = x1°.
Cpasuure f(3,6) u f(1,8).

2. Haiinure 3Hauenue BBIpa)I<eHPI$I
a) 5016 — 23v=216 — &\64; 6)

3. Pemmmre ypaBHeHue x = 2
4. Ynpoctute BbipaxeHue:

a) 8%/a”;  6) Vm3Vms.

5. Haiinute 3HaUeHHE BBIPAKECHUS:




I
a) 1253 6) 3208,
6. IIpencraBbTe BBIpAKCHHE B BUJE CTEIICHU
WJIU MIPOU3BEICHUS CTENEHEN

(a—0.8)4 . (a—1.4)—2: (a0,4)—6

7. Peumre ypaBuenue V2x + 8 = x

1
m—3m3
8. Coxkparute n1podbp —2——
m3—3
9. Pemute ypaBHEHHE
5¥+1 —3.5x =250
10.Haiigute obnacTs onpeaeneHus GyHKIUU
y =1g(4x — 1)
11.Pemure ypaBHEHUE
logi(3x +4) = -2
3

12.Pemrte HepaBEHCTBO
logoo(x — 4) =1logoo(8 — x)
13.BbruncinTe 3Ha4€HUE BBIPAKCHUS
logo 27 + logo 3
2log2 6 — log2 9
14.Haiinure KopeHb ypaBHEHUS
logz x + log2(x —3) = 2
15.Pemute HepaBEeHCTBO
logos?x —logosx —2=>0

1
a)32-5; 6) 16125,
6. Hpe,[[CTaBBTe BBIPAXKCHUC B BUJC CTCIICHU
501058 HpOI/ISBCIIeHI/ISI CTeHeHef/’I

(a0,6)6 . (a0,4)—7: (a—1,6)—3

7. Pemmre ypaBHenue V2x + 48 = —x

2
m+7m5
8. Coxparute 1podbh —s——
m5+7
9. Pemmre ypaBHeHHUE
2% 4+ 2x3 =72
10.Haiinure obmacts onpenencHust GyHKIIUNA
y = lg(6 — 4x)

11.Pemnre ypaBHEHHE
logo1(10x — 7) = -1
12.PemTe HEPaBEHCTBO
log2(6 — x) <logz2(x + 1)
3 3

13.Bbluncnure 3Hau€HUE BBIPAKEHUS
logs 128 — logs 2
2loge 2 + loge 9
14.Haiinure KopeHb ypaBHEHUS
logs x + logs(x —4) =1
15.PemmuTe HEpaBEHCTBO
logo.2s? x + logo2sx —2 >0

4. CamocTtosarenbHas pabora Ne4. OCHOBBI TPUTOHOMETPUU

Bapuant 1

1. HaiiguTe 3HaUE€HUE BHIPAKEHUS
T
3
2. YnpocTute BbIpaxKeHHe

cos? a + sin? a + tg2f
3. Ympoctute BbIpaxKeHHE:
a) cos(a — B) —cos(a + B)
0)sin  cos 4 + cos 8 sin 4/

2tg ctg (— =) + 2sin—
g—ctg( 6) COST sin

sin 2«
2sina
4, Jlawo: sina= —=2, cosf=—-12 1<
13 13
a < 3_2”, ’TE< B < m. Haiigure sin(a + )
5. JlokaxxuTe TOXKIECTBO:
1
— = tg2a
1—-tga 1+ tga 8
6. Pemmte ypaBHeHHe sin 4x = —Y2

2

7. Pemmre HEpaBEeHCTBO COS X < 1
2

Bapuant 2
1. Haiigute 3HaueHNe BBIPAKEHUS
2te (=5 ctg =+ sin ok — 4 cos
g( 6)cg3 sin— cos
2. YrupocTuTe BBIpaKEHHE

cos? a + sin? a + ctgla
3. Ympocture BbIpaKeHHE:
a) sin(a + B) — sin(a — B)
0)cos 6a cos 4a — sin 6a sin 4a

2cos? a

B)—
sin 2«a

4. Nano: cosa = 0,6, sinff =—0,83% <
2
a<22mrt<f< 3_’;. Haiinure cos(a + )

5. JIOKakKHTE TOXIECTBO:

tga tga
+ = tg2a
1—-tga 1+tga ~
6. Pemmte ypaBHeHHE COS 6x = —¥3
2

7. PemmnTe HepaBeHCTBO Sin x > ¥3
2

5. CamoctositenbHas pabota Ne5. [IpousBoanas u e€ mpuMeHeHue




Bapuanrt 1
1. Haiinure mpou3BogHy0 QyHKIIAN:

3 2
a) f(x) = St
0 f) =5,

B) f(x) = tg 4x

2. Beruncnute 3HaUCHHE MPOU3BOAHOM QYHKIIMH
f(x) = (3x —2)°BTOUKE X0 = 1

3. Haiinure nponsBonHy0 QyHKINU:

a) f(x) = Véx =7

6) f(x) = cos%

4, Teno pBuraercs mno KOOPAWHATHOMN

npssMoii 1o 3akony s(t) = 3tZ — 2t + 1
(mepeMerieHne n3MepsIeTCsl B METpax, BpeMst —
B ceKyH/ax). UeMy paBHa CKOPOCTH TeJla 4yepes
3 ¢ mocJie Havaia JABHKEHHUSI?

5. YUemy paBeH yrioBod ko3(pduImeHT
KacaTelnbHOU K rpaduKy GyHKIIHH

y =x3—2x
B TOUKE C abCIMCCoi xo = —1?
6. Kakoe ypaBHEHHE MMeET KacaTellbHas

k rpaduxy pynxuuu f(x) = %B TOUKE C
x—
a0CLIMCCOH xo0 = 2.
7. Yemy paBHO HaWMEHbIIIEE 3HAYCHHE
byukimn y = x + 4 Ha npomexytke [1;3]?
X

8. Uccnenyiite GyHKITHIO

y = 16x3 — 12x2 — 4
U TIOCTpoiTE €€ rpadukK.

Bapuanr 2
1. Haiimure mpou3BOAHYIO QYHKIIUHU:

4 3
a) f(x) = iy
0 f@) =17,

B) f(x) = tg 2x

2. BolumcionTe 3HaYeHWE IIPOM3BOAHON (YHKIMH
f(x) = (3x + 4)*BTOUKE X0 = 1
3. Haiiaure npon3BoaHyO QYHKIHH:
a) f(x) =v8x +1
6) f(x) = sinj’;
4. Teno nBuraercs Mo KOOPAMHATHOM MPAMOK
10 3aKOHY s(t)=3t2 -2t +1
(mepemereHne u3MepseTcs B METpax, BpeMs —
B CeKyHJ1ax). UeMy paBHa CKOPOCTh TeJla uepe3
4 ¢ mocne Havasa JBMKEHUS?
5. Uemy paBeH yrioBoi KO3PPHUIHCHT
KacaTeNbHON K rpaduKy GyHKIIHH

y =x3—2x
B TOUYKE C a0CHUCCOM xo = —2?
6. Kakoe ypaBHeHHE MMeEET KacarelbHas K
rpaduxy ¢pynkuuu f(x) = 5%*t% p touke c

x—4

abcimccoi xo = 1.

7. Uemy paBHO HauOoJjblllee 3HAaYECHUE
byukiun y = x + 4 na npomexytke [1;3]?
X
8. Hccnenyiite pyHKLMIO
y = 2x3 +9x2 + 12x
U noctpoire e€ rpaduxk.

6. CamocTositenbHast padoTta Ne6. IHTerpan u ero npuMeHeHue

Bapuant 1
1. Haiigute oOmmii BU mEpBOOOPa3HOI

byHKIMN:

a) f(x) = x*
0) f(x) = sinx
B) f(x) = 2%
r) flx) =x
0 fl) =2
e) f(x) = e

2. Oynkuus F sBusercs mepBooOpa3HOA

¢yukuun f(x) = x — 3. Uepe3 kakyw wu3
JAHHBIX TOYEK MPOXOIUT rpapuk pynkuuu F,
ecmu F(2) =5?

a) (0:8); 0 (-2,17);

B) (1,5,5); 1) (4;4).

3. Brvruucaure unTErpa:
3

a) |~ x2dx

N

Bapuant 2
1. Haitnure oOmmii Buja mepBOOOpa3HOMU

byHKIMN:

a) f(x) = x°
0) f(x) = cosx
B) f(x) = 3%
r) f(x) = 2x
N fl) =5
e) f(x) = e>

2. Oynknus F  sBiusercs mepBooOpa3HOiMA

¢yukuuu f(x) = x — 3. Uepe3 kakyi u3
JTAHHBIX TOYEK NMPOXOAUT rpaduk ¢pyHkuu F,
eciu F(2) =57

a) (0;8); ©0)(-2;17);

B) (1,5,5); 1) (4;4).

3. Bpramcnure uHTETpAN:

a) f04 2x% dx




6) [3sin 3x dx
9
T dx

B) onTC
3 sin 2

0 X
0

4. Bpbruucaute IJIOIIAb
M300paXEHHON Ha PUCYHKE.

¢burypsl,

y=cosx

x
7 n AN
2 G 2
5. Haiimute moumaab — KpUBOJUHEHHOMN

Tpareiuu, OrpaHuYeHHON JTMHUAMU Y = 6X —
x2,y=0,x=1,x=3.

6) f% sin 6x dx

4. Bpluucnure IJIOIAb ¢burypsl,

N300paKEHHON Ha PUCYHKE.

4

5. Beramcnure IUTOIIA/Th ¢burypsi,
OTPaHUYECHHOW JIMHUSAMHU Y = X2,y = 2 — X.

7. CamocrositenbHas pabota No7. KomOunaropuka

Bapuant 1
1. CkonbkuMu crocobaMu MOTYT CeCTh B
aBTomMoOmib Mapku «Kamumna» 5 uyenosek,

€CIM KaXIObplii W3 HUX MOXET OBITh
BOJIHTEIIEM?
2. Yepes KEIe3HOJOPOKHYIO CTAHIIUIO

JOJDKHBI OJTHOBPEMEHHO TpoTH 3 moe3na.
CKOJBKMMH  CIIOCOOAaMHU  IUCHETYEP MOKET
OpraHu30BaTh MPOXOKICHNUE COCTABOB, €CITH B
€ro pacnopsHKEHUHN 5 CBOOOIHBIX MyTei?
3. Pemmre B HaTypasbHBIX YUCIIaX ypaBHEHUE
A5 =18+ A4

x x—2
4. CKOJIBKO CYIIECTBYET CEMHU3HAYHBIX YHCET,
KOTOpBIC HAIEIIO JIeIATCs Ha 257
5. Pemmre B HaTypanbHBIX YUCIaX ypaBHEHUE
Cz2 =120

X
6. Ha mpsmoii otmernnn 12 Towek, a Ha
napauieIbHOM el mpsiMoit — 7 Touek. CKOJIBKO
CYIIECTBYET YEThIPEXYTrOJIbHUKOB c
BEPIIMHAMH B 3TUX TOYKaX?
7. Jlns mkonbHOM JioTepen moaroToBuian 100
OWIeTOB, W3 KOTOPHIX 12 BBIUTPHIIIHBIX.
IlepBbiii  ywyeHuk BbiOMpaer Hayrang 10
6uneroB. CKOJIBKO CYILECTBYET BapUaHTOB,
Opd KOTOPBIX OH BBIOEpET HE MeHee 2
BBIUIPBIIIHBIX OUIIETOB?
8. HaiinuTe oTHOIIEHHE CyMMBI YHCET B

BapuanT 2
1. Ckonbkumu criocobamu MOKHO
pacnpenenuTb S ASKYPHbIX IO JTakaM B
MATUATAKHOM OOLIEKUTHH?
2. Yepe3  KENE3HOJOPOKHYIO  CTAHIIHIO
JIOJDKHBI  OJTHOBPEMEHHO MpOUTH 4 moesza.
CKonpKMMHU  cITIOCOOaMH  IMCIIETYEP MOXKET
OpraHu30BaTh MPOXO’KJIEHNUE COCTABOB, €CIIU B
€r0 pacropsHKeHUN 6 CBOOOTHBIX MyTeH?
3. Pemmre B HaTypaJIbHBIX YMCIaX YpaBHEHUE
A2 =20

X
4. CKOBKO  CYIIECTBYET  IIECTH3HAUYHBIX
qucell, KOTOPBIE HAIeIO JeaTcs Ha 257
5. Pemmre B HaTypasbHBIX YMCIaX YpaBHEHUE
C*2 =66
X

6. Ha mpsmoit otmermim 14 Todek, a Ha
napasienbHou eit mpsmoit — 9 Touek. CKOIbKO
CYIIECTBYET YETHIPEXYTOJILHUKOB c
BEpIIMHAMHU B 3TUX TOUKaX?
7. Jns mxonsHOU jotepen noarotoBuiu 200
OUJIETOB, U3 KOTOPBIX 25 BBIMIPHIIIHBIX.
IlepBerii  yuyenuk BeiOMpaer Hayrag 10
6uneroB. CKOJIBKO CYIIECTBYET BapUaHTOB,
MpU  KOTOPBIX OH BHIOEPET HE MeEHee 2
BBIMTPBIIIHBIX OMIIETOB?
8. HaiiguTe OTHOIIIEHHE CYMMBI YHCEIT B
100-#i ctpoke Tpeyroabauka [lackans k cymme
gucen B 200-i cTpoke




100-# ctpoxke TpeyronbHuKa [lackans k cymme
yucen B 200-i cTpoke

8. CamocrosrenbHas padota Ne§. DneMEHTHI TEOpUU BEPOSTHOCTEH M MaTeMaTUYeCKON

CTaTUCTHUKHU

Bapuant 1
1. B kopoOke nexar 15 mapukos: 10 cunux u
5 zenenbix. KakoBa BeposSITHOCTH TOrO, YTO
HayraJ B3sTHIA M3 KOPOOKH IIAPUK OKAKETCS
KENTbIM?
2. BeposTHOCTh KyNUTh OpakOBaHHYIO TMapy
camor Hekotopoi ¢upmsl coctasiser 0,023.
Ckomnpko OpaKOBaHHBIX nap o0yBH
rapaHTUPOBAHHO coAepkUT maptus u3z 1000
nap caror 3Toi GupmbI?
3. Ilpy  mpoBemeHMH  OSK3UT-TIOJIA  OBLIO
ompomeHo 15 Tteicsu w3bmpartenel, cpeau
kotopbix 600 mporosocoBasu «IIpoTuB Beex».
OrneHnTe BEPOSTHOCTH COOBITHS, TP KOTOPOM
usbuparens ronocyet «I[IpoTus Bcex».
4. Kaprouku, Ha KOTOPBIX HAMCaHbI yncia 1,
3, 5, 7, Hayrajg  MOCIeA0BaTEIbHO
BBIKJIAZIBIBAIOT B psin. KakoBa BepOsSTHOCTH
TOT0, YTO MOCJIETHEH MOJOXKaT KapTOUKy C
qrciom 5?
5. KakoBa BepOSATHOCTb TOro, UTO MpH
010pachIBaHUM JIBYX UTPaIbHBIX KYOMKOB Ha
OJITHOM M3 HUX BBINAJET €UHULIA, & HA IPYTOM
— Tpoiika?
6. UeMy paBHa MeauaHa
Ia”HEBIX: 2, 2, 3,4,5,6,13?
7. OHOBpEMEHHO MOAOPOCHIN TPU MOHETHI.
KakoBa BeposITHOCTB TOT0, UTO POBHO Ha ABYX
U3 3TUX MOHET BhINajeT repo?
8. B smuke nexar s01moku Tpex coptos: 20
xenteix, 10 3enensix u 30 xpacubix. Kakoe
HaMMEHBIIIee KOJMYECTBO SOJIOK HAJIO TOCTATh
U3 fAIUKa Hayraja, 4ToO0bl TapaHTUPOBAHHO
B35Th IO KpallHEH Mepe OJHO KEJITOE W JBa
KpacHbIX s10710Ka?

COBOKYITHOCTU

BapuanT 2
1. B kopoOke nexart 15 mapukoB: 12 cunux u
5 3eneHblx. KakoBa BEpOSTHOCTH TOTO, YTO
Hayraj B3SAThIA U3 KOPOOKU MIAPUK OKAKETCS
KENTbIM?
2. BeposTHOCTh KyNUTh OpakOBaHHYIO TMapy
canor Hekotopoi ¢upmbsl coctasiser 0,015.
Ckonpko  OpakoBaHHBIX  map  OOyBH
rapaHTUPOBAHHO coAepXHuT maptusi u3z 2000
nap camnor 3Toi GpupmbI?
3. Ilpy  mpoBeneHWM  OK3UT-TIOJIA  OBLIO
omnporieHo 15 Teicau wu3bMparenei, cpenu
koTopbix 1500 mporonocoBanu 3a «Kanaumgara
H». Ouenure BepOSTHOCTh COOBITHS, IPHU
KOTOPOM H30HpaTeNb roJIoCyeT 3a
«Kagonmara Hy.
4. Kaprouku, Ha KOTOPBIX HaMMcaHbl uncia 1,
3, 5 7, Hayrax  IOCJIEIOBATEIILHO
BBIKJIQ/IbIBAIOT B psiA. KakoBa BeposSTHOCTH
TOTO, YTO IOCJICTHEH TOJIOKAT KapTOUKY C
yuciom 3?
5. KakoBa BepoATHOCTH TOr0, HYTO TIPH
oI0pachIBaHUH JIBYX UTPATbHBIX KYOMKOB Ha
OJTHOM W3 HHX BBITIQJICT MATEPKA, a Ha IPYroM
— OBOMKaA?
6. Uemy paBHa MeauaHa
mauuex: 2, 3, 3, 4, 6, 6 ,16?
7. OIHOBPEMEHHO TOJAOPOCHIIA TP MOHETHI.
KakoBa BepoATHOCTH TOT0O, 4YTO POBHO Ha
OJIHOM U3 3TUX MOHET BBINAJIET TepO?
8. B smuke nexar si6moku Tpex coptos: 20
*kenteix, 10 3enenbix u 30 kpacHbix. Kakoe
HauMEHBIIIee KOJIMYECTBO sIOJIOK HAI0 10CTATh
W3 SIIUKa HayrajJ, 4TOObl TapaHTUPOBAHHO
B3STh MO KpaifHel Mepe JBa 3€JICHBIX U JIBa
KENTHIX s10I0Ka?

COBOKYITHOCTH

9. CamoctositenbHas padoTta Ne9. [IpsiMble U TUTOCKOCTH B TPOCTPAHCTBE

Bapuant 1

1. Yepes xonubl orpe3ka MN u ero cepenuny
K mpoBeneHbl mapajuieibHble  IpSIMBIE,
NIEPECEKAIOIINE HEKOTOPYIO IIJIOCKOCTh O B
toukax M1, N1, K1 coorBercrBenHo. Hatiqure
nmuHy otpeska KKi, ecim otpesok MN He
nepecekaet iockoctb oo u MMy = 22 cm, NNy
=8cm.

BapwuanT 2

1. Yepes konIsl otpeska AB u ero cepeauny
C mpoBeneHBbl TapaIebHBIE — TPSIMBIC,
MEePECEKAIOIINEe HEKOTOPYIO IJIOCKOCTh O B
Toukax A1, Bi, m Ci, COOTBETCTBEHHO.
Haitgure nnuny otpeska CCi, eciu OTpe30K
AB He nepecekaet miockocth o0 U1 AAl = 18
cM, BB1 =10 cm.




2. Touku A1, B, Ci1 —
npoekuuu BepuH A, B, u C
napamenorpamma ABCD Ha HekoTopyro
IUIOCKOCTh ~ COOTBEeTCTBeHHO.  [locTpoiite
IPOEKINI0 BepmHbl D mapaienorpamma Ha
3TY IUIOCKOCTb.

napajjiCJIbHBIC
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3. YUepes BepmmHy npsmoro yrima C

npsMOyrosibHOTO TpeyroibHuka ABC Kk ero
TUIOCKOCTH TIpoBelieH meprneHaukynsp CM.
Haiinure mmHy croponsl AB TpeyronabHuKa
ABC, ectu CM =8 cMm, BM =17 cm, £CAB =
30°.

4. Yepes Bepmmny D npsmoyroiabHuka
ABCD « ero IUIOCKOCTH  TPOBEICH
neprnenaukynsap DE. Touka E ynmanena ot
ctoponbl AB nHa 10 cm, a ot ctoponst BC —
Ha 17 cm. Haiinute nnuny nuaronamu BD,
eciim DE = 8 cm.

5. Yros MeXy II0OCKOCTMH TPEYTOJIbHUKOB
ABC u ABD pagen 45°. Tpeyronsauk ABC

— PaBHOCTOPOHHHII €O CTOPOHOH 4+ 3 CM,
tpeyroasHUK ABD — paBHoGenpennsiii, AD
=BD =+/14 cwm. Haiigure mHy otpeska CD.

2. Touku Ai, Bi, u Di— mnapannensHbie
npoekuuu BepmvH A, B u D
napamenorpamma ABCD nHa Hekotopyro
IUIOCKOCTh ~ COOTBETCTBeHHO.  [loctpoiiTe
npoekiuio BepimnHbl C napamienorpaMma Ha
3TY IJIOCKOCTb.
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3. Yepes Bepumny npsmoro yriaa C

npsiMoyrosibHoro tpeyroinsHuka ABC k ero
TUTOCKOCTH TIpoBeAeH mnepneHaukysip CD.
Haitnure mmny croponsl AB TpeyrompHuka
ABC, eciu AD =20 cm, CD = 16 cm, £CAB
=60°.

4. Yepes BepumHy A TIpIMOYrojbHUKA
ABCD Kk ero ImUiOCKOCTH  TIPOBEACH
neprneHaukysip AP. Haiinure nnuny 3TOrO
neprnenaukyispa, eciu BC = 12 cm, DB = 13
cM, a Touka P ynanena ot npsamoi BC Ha

V106 cm.

5. Vron MexIy IIOCKOCTSIMHU TPEYTOJbHUKOB
ABC u AKC pagen 60°, AC =24 cm, BC = BA
=20 cm, KC = KA = 15 cm. Haitaure nnuny
otpe3ka BK.

10. CamocrosrenbHas pabota Nel(0. KoopnuHaTel ¥ BEKTOPHI

Bapuant 1
1. Jauer Toukm M(3;-2;1) u N(5;2;-3).
Haiinure koopauHatsl cepennbl otpeska MN
U €T0 JJINHY.
2. Nanbl Toukn A(-2;1;3), B(3;-2;-1) u C(-
3;4;2). Haiinure: _
a) KOOp/IMHATHI BEKTOpoB Bi A,
6) MOIynb BeKTOpa B B
B) KOOpIMHATHI BekTOpa NE 2/8— 36
3. CymecTByeT U mapajuielbHbIM MEPEHOC,
npu KOTopoM oOpazom Touku M(4;3;4)
apiserca Touka Mi(1;3;0), a o6pazom TOUKH
K(1;-8;3) — rouka K1(6;-2;7)?
4. Touku A(-2;-4;1) u B(-5;-6;-1) — BepuIuHbI
napawienorpamma ABCD, touka O(1;3;2) —
TOYKa TIEpeceYeHHs ero  JauaroHalieu.
Haiinure xoopaunatel BepmmH C u D
napaenorpamma ABCD.

Bapuant 2
1. Jauer Toukm M(-6;5;3) u N(4;1;-5).
Haiinute koopaunaTsl cepeaunsl oTpeska MN
U €ro JJUHY.
2. Jausr Touku A(-4;-2;1),
C(2;1;-3). Haiigure: _
a) KOOPJMHATEI BEKTOPOB Bt A
6) Momynb BekTOopa B
B) KOOPMHATHI BekTOopa ME 3B— 24C
3. CymecTByeT U mapajuiesIbHbIM MEPEHOC,
npu  KOTOpoM obOpa3zom Ttouku M(-1;3;-4)
sBisieTest Touka M1(4;5;-7), a 06pa3omM TOYKH
K(6;-4;5) — Touka K1(11;-2;8)?
4. Touku A(-2;-4;1), B(-6;2;3) u D(4;0;-1) —
BepiInHbI napauienorpamma ABCD.Haiinure
KoopauHaThl BepuinHbl C mapaiienorpamma
ABCD u k0OpMHATBI TOUKH ITEPECEUCHUS €T
OUaroHajieu.

B(3;-1;-1) wm




5. aubl BekTophl A-2;8;-4) u b1;-4:K). [Tpu
KaKOM 3HaueHnH K BEKTOPH a b

a) KOJIJTMHEAPHBI,
0) mepneHIUKYISIPHBI?

5. Jlausl BekTopsl a(1;-4;-3) u k5;p;-15).
IIpy KakoM 3HAYEHHUH P BEKTOPH M b

a) KOJUTMHEAPHBI,
0) nepreHIuKYISIPHBI?

11. CamocTtositenbHas padota Nel 1. MHOTOTpaHHHKY U KPYTJIbIE TEIa

Bapuanr 1
1. OcHOBaHMEM TPSAMOW TPHU3MBI SIBIISETCS
MPSMOYTOJIBHBIA  TPEYrOJbHUK,  KaTEThI

KoToporo paBHel 6 cM u 8 cm. Haiinure
IJIOMIA/b TIOJTHON MTOBEPXHOCTH MIPU3MBI, €CITU
e€ 6okoBOe pedpo paBHO 5 cM.

2. BokoBoe pebpo MIPaBHIILHOM
YeThIPEXyroJibHOM mupaMusl paBHo 10 cMm, a
Beicora — 8 cM. Haliaure mmomanp
JIMaroHaJIbHOTO CeUEHUs MUPaAMUJIBL.

3. Panuyc ocHOBaHUS KOHYcCa paBeH 5 cM, a
obpasyromass — 13 cm. Haiiaure miomanp
OCEBOI'0 CEUYCHHUS KOHYCA.

4. Ha paccrossHuu 4 cM OT IIeHTpa Iapa
npoBeieHo ceueHrne. OTpe3oK, COSTUHSIIONTHIA
IEHTp IIapa W TOYKY MEPECEUCHHS DSTOTO
CEUeHHUs C MOBEPXHOCTHIO MIapa, oOpasyeT ¢
IockocTeio cedeHus: yron 30°. Haiiaure
TUTOIIAb CEYCHUSI.

5. Beicota mmnmHApa paBHa 8 cM, paamyc
ocHoBaHMs — 5 cM. Ha paccTostnuu 4 cM oT ocu
UWIMHIpA TapaulelbHO €l IpoBeIeHO
ceuenre. Halianre nmioomaab 3TOTO CEUSHUS.
6. OcHOBaHUEM MPSMOIl TPUIMBI SBISIETCS
MPSIMOYTOJIBHHK, OJHA W3 CTOPOH KOTOPOTO
paBHa 15 cMm, a quaronans — 17 cm. Haligure
00BEM MPU3MEIL, ecii €€ BbicoTa paBHa 10 cMm.
7. OcHOBaHUEM MTUPAMHU/TBI SBIISIETCS
TPEYroJbHUK co cTopoHamu 13 cm, 14 cm, 15
cMm. Haiimute oObem mnupamuabl, eciu e
BBICOTA paBHA 6 CM.

8. O0beM mmapa paBeH 36m cM
JIUaMeTp Iapa.

9. OceBoe ceueHWEe KOHYCa — IPABHIIBHBINA
TPEYroJibHUK €O cTopoHOM 4cm. Haiinure
0o0beM KoHyca.

10. B HWKHEM OCHOBaHHWH IMJIMHApA
MpoBe/IeHa XOpAa IMHOH 6 CM, KOTOpYIO
BUJTHO W3 IEHTPAa BEPXHETO OCHOBAHUS IOJ
yriom 60°, a U3 eHTpa HUKHETO OCHOBAHUS
— mox ymiom 120°. Haiimute 1uromans
OOKOBOI TOBEPXHOCTH LIMIHHIPA.

3 Hatiqure

Bapuanr 2
1. OcHoBaHMEM MPAMON TPHU3MBI SBIISIETCS
paBHOOGIPEHHBIN  TPEYroJIbHUK, OOKOBas
CTOpPOHA KOTOPOro paBHa 17 cM, a OCHOBaHUe
— 16 oM. Haiigute mnmomanpr MOTHON
MOBEPXHOCTH IIPU3MBL, eciiH e€ 60KoBOE pedpo
paBHo 10 cm.
2. JlnaroHanp OCHOBaHHUS MPABUIIBHOMN
YeThIPEXYroJIbHOM NMupamMuibl paBHa 24 cM, a
O0okoBoe pebpo — 26 cm. Haiinaure momanb
JUArOHAILHOTO CEYCHUS TUPaAMUJIBI.
3. BricoTa koHyca paBHa 6 cM, a oOpa3yrorias
— 10 cm. Haiinure miomaab 0ceBOro cedeHus
KOHYca.
4. Paguyc mapa paBeH 17 cm. Haiigute
IJIOMIAh  CEYEHHUs Iapa  IJIOCKOCTBIO,
KOTOpas yJajieHa Ha 15 cM oT 1eHTpa mapa.
5. B  HIWKHEM  OCHOBaHMHM  IWJIMHApA
MIPOBE/ICHA XOp/ia JUIMHOW § CM, HaXosauascs
Ha pacCTOSHUA 3 CM OT IIGHTpa JTOTrO
ocHOBaHMA. Haiaure 1uomanas 0OCEBOTO
CEYCeHMS IMJIMH/IPA, €CJIM €r0 BHICOTA paBHA 6
CM.
6. OcHOBaHMEM TMPSMON TPUMBI SIBJISCTCS
NPSIMOYTOJIbHBIA TPEYrOJIbHUK, THUIIOTEHY3a
KoToporo paBHa 13 cM, a ofiH U3 KaTeToB — 12
cM. Haiinmure o0bem mpu3Mmebl, eciiu €€ BhICOTa
paBHa 5 CM.
7. OcHOBaHUEM ApaMUIbI ABJISIETCS
TPEYroJIbHUK cO cTopoHamu 13 cm, 20 cm, 21
cMm. Haiimute o0bem mnupamuibl, eciu eé
BBICOTA paBHa 9 cM.
8. Ilmomaas MOBEpXHOCTH mapa paBHa 1447
cM?. Haiinure nuamerp mapa.
9. OceBoe CCUCHHUE KOHYca —
paBHOOEIPEHHBII MPSIMOYTOJIbHBIN
TPEYTOJbHUK C TUNOTEHy30i 6 cm. Halinute
00BbEeM KOHYCa.
10. B HmWKHEM OCHOBaHMM I[HJIUHApA
MpOBEICHA XOp/a, KOTOPYIO BUIHO U3 IIEHTPA
HIKHETO OcHOBaHus moxa yriom 90° a u3
LIEHTpa BEPXHEro OCHOBaHM — oA yriiom 60°.
Haiinure mmomaas 00KOBOM MOBEPXHOCTH
LUJUHPA, €CIIH PAIUyC €r0 OCHOBAHUS PaBeH
8 cMm.




5.3 Ilpumepsl rpyNnoOBbIX TBOPYECKUX 3aJaHU I

1) C momomipio mporpaMmsl moctpoeHus rpaduxos Visual Basic 6.0 uccrnenoBaTh nmoBeneHue
(GYHKIIUY PU CMEHE OTHOTO/HECKOIbKUX e€ mapaMeTpoB. OnpenenuTs 001me 3aKOHOMEPHOCTH,
cesnath BeIBOABI. Pe3ynbratel oopMuTh B BHE npe3eHTanud MS PowerPoint.

2) Knnenty He00X01MMO, YTOOBI B KOMHATE 00s13aTE€ILHO MPUCYTCTBOBAIN OOBEMHBIE SJIEMEHTHI

JeKopa UMIMHApUYeckor ¢opmbl. [loctpouts u3 Oymarm Mopaenb HMIMHIpA. Pa3smepsr mis
IIOCTPOEHMSI BBIOPATh CaMOCTOSITEIbHO, C YYETOM TOTO, YTO COOTHOLIEHHE pajnyca K BBICOTE
JIOJKHO OBITE 1:2.

3) PaccunTaTh KOJIMYECTBO 2-X KHJIOTPAMMOBBIX 0aHOK KpPAcKH, KOTOPBIE HYKHO KYIHTH JJIs
OKpAIMBaHMs IIHJIMHIPUUECKOr0 CBO/Ia IToBania. Pacxox kpacku 100 T Ha 1 M2, Paguyc nunmHmpa
paBeH 2,9 M, JyinHa cBOJa 6 M.

6 HpI/IMepr OLHCHOYHBIX CPEACTB VISl MPOBECACHUN HpOMe)KyTO‘{HOﬁ arTrecranmu

6.1 Bonpocskl 1151 IK3aMeHa:
1. ®yukun. O6nacTh ONpeeseHns U MHOXKECTBO 3HaueHu pyHkuuid. CBOICTBA PYHKIIHH.
CrniocoOb1 3amanust pyHKIHH.
2. IlpomexyTKku BO3pacTaHMs U yObIBaHMS, HauOOJbIllee U HaUMEHbIIEE 3HAUYCHUs, TOUKU
dKCTpeMyMa (QyHKIUH.
3. IIpeobpazoBanus rpadukos. [lapamiensHbI IEPEHOC, CHMMETPHSI OTHOCUTEIBHO OCeH
KOOpJMHAT U CHUMMETPHsSl OTHOCUTEIbHO Hayala KOOpAMHAT, CUMMETPHUS OTHOCHUTEIHHO
IIPSIMOH y = X, PaCTSDKEHUE U CKaTUe BIOJb OCEH KOOPAHMHAT.
4. CteneHu ¢ palMOHaJIbHBIMU I1OKA3aTeIsIMH, UX cBoiicTBa. CTENEHU C NEHCTBUTEIbHBIMU
noka3zarensiMu. CBOICTBa CTENEHU ¢ ACHCTBUTENbHBIM NOKa3aTeneM. [lokazarenbHas GyHKIuUS.
5. Jlorapudm gmucna. OCHOBHOE JIoTapUPMUIECKOE TOXKIECTBO. [lecATUUHBIE U HATypaJbHbBIE
norapudmsl. [IpaBuina neicTuii ¢ torapudmamu.
6. Jlorapupmuueckas pyHkuus. Jlorapupmuueckre ypaBHeHNS U HEPABEHCTBA.
7. Pagunannass mepa yrna. CHHYC, KOCHHYC, TaHI€HC M KOTAaHI'€HC yrja. 3HAaKH CUHYcCa,
KOCHHYCa, TAHT€HCAa U KOTAHT'€HCa 110 YETBEPTSM.
8. OCHOBHBIE TpPUTOHOMETpUYECKHE ToXxaecTBa. DPopmynsl npuseneHusa. Dopmynbl
cnoxenus. Popmynsl JBOMHOTO yria. @opmyiibl MOJOBUHHOTO yIJa.
9. Tpuronomerpuueckre GyHKINHU, UX CBOHCTBA U Tpa(UKH.
10. ITocnenoBatenbHOCTH. CHIOCOOBI 33JaHUSI U CBOMCTBA YUCIIOBBIX MOCIEA0BATEIbHOCTEH.
[TonsiTve 0 mpezesne Nocae10BaTEILHOCTH.
11. IlponzBoanas. [loHsTHE O MPOM3BOAHON (PYHKIINH, €€ TEOMETPUUECKUI U (PU3NUECKUI
CMBICII.
12. YpaBHeHue KacaTelbHOH K TpaduKy QYHKIIHH.
13. [IpuMeHeHne MpOU3BOIHOM K UCCIIEAOBAHHIO (DYHKIMI U IOCTPOCHUIO TPapHUKOB.
14. TlepBooOpa3Has U MHTETrpaJl.
15. IlpumeHeHne onpenesIeHHOrO HHTerpaia sl HAXOKICHUS TUUIOIIAAN KPUBOJIMHEMHOMN
tpanenun. @opmyna Hetotona—IJleitbnuna. [Ipumenenus unrerpana B Gu3nke U reOMETpUH.
16. OcHoBHbIe TOHATUS KOMOUHaTOpuKH. [locuer uncna pa3menieHnii, HepecTaHOBOK,
COYETaHUM.
17. CoObITHE, BEPOATHOCTH COOBITHS, CIIOKEHNE U YMHOKEHUE BEPOSTHOCTEH.
18. IIpencraBnenue JaHHBIX (TaOIUIIBI, TUArpaMMBbl, TpaQHKH), TeHEpaTbHas COBOKYITHOCTbD,
BBIOOpKA, cpeiHee apupMeTuIecKoe, MeJuaHa.
19. B3anMHO€E pacnosiokeHue ABYX NMPsMBIX B IIpocTpaHcTe. [lapamiensHocTh npsmMoii n
mockocTh. [lapamensHoCTh TiockocTel. [lepneHaAnKyaspHOCTh MPSIMOM U TIIIOCKOCTH.
20. IleprieHAUKyISp ¥ HaKJIOHHAs. YTOJI MEXKIY IPSIMON U IUNIOCKOCTBIO. J[ByrpaHHbIi yrod.
Yron mexay miockocTsMu. [lepneHauKyaspHOCTh ABYX IIOCKOCTEH.
21. T'eomeTpuueckue npeodpa3oBaHMsl MIPOCTPAHCTBA: MAPAJUICIbHBIA IEPEHOC, CHMMETPHS
OTHOCHUTEJIBHO IUI0CcKOCTH. [TapamnensHoe npoextupoBanue. Inomans opTOroHanIbHOM MPOEKIMH.



22. Ilonstue Bekropa. Moayibs Bektopa. PaBeHcTBO BekTOpOB. ClI0KEHUE BEKTOPOB.
YMHOK€EHHE BEKTOpa Ha 4nciio. Pa3nokeHue BEKTopa 0 HalpaBJIeHUSAM. YTOJ MEXKIY JBYMs
Bektopamu. [Ipoekuus BekTopa Ha ock. KoopaunaTsl Bektopa. CKallipHOE TPOU3BEACHUE BEKTOPOB.

23. Ilpamas u HakiIoHHas npusMa. [IpaBuibHas npusma.

24. [Tapamnenenunen. Kyo.

25. Ilupamupa. [IpaBunbHas nupamuaa. Y ceueHHas nupamuaa. Terpasap.

26. CummeTpud B KyOe, B Iapajuiesienuriieie, B mpu3Me u B nupamue. CeueHus Kyoa,
MPU3MBI ¥ TUPAMUIBIL.

27. Hunuaap v KoHyc. Y ceueHHbIH KoHyc. OceBbIe CeUeHUs U CeUCHUS, TTapalIeIbHbIC
OCHOBAHHUIO.

28. llap u cdepa, nx ceuenus. KacarenpHas mIocKocTh K chepe.

29. ®opmyibl 00beMa Ky0a, MPsIMOYTOIBHOTO MTapalIeIeuIIeaAa, IPU3MBbIL, IIMIINHIPA.
®opmysbl 00beMa MHUPaMUIbl U KOHYCA.

30. ®opmybl mIoMaAM OBEPXHOCTEH IMIMHpPA U KOHYyca. Popmyssl o0beMa mapa u
wiomaau chepsl. [loqodue Ten. OTHOIEHHS MI0MAAeH MTOBEPXHOCTEH U 00HEMOB MOIOOHBIX TEIL..

6.2 Ilpumepsnl 3a1aHNH )11 KOHTPOJbHOUH PadoThI

Bapuanr 1.
1. KakoMy 13 JaHHBIX IPOMEXKYTKOB MPUHAJIEKHUT YUCIIO 1—2?
a) (0; 0,25) 6) (0,25; 0,5) 8) (0,5; 0,75) r) (0,75; 1)
12a1%p2

2. Cokparure 1podp —————.
KpaTuTe apo0b Tea5h0

o 2 a+2 6a—30
3. Haiigure 3HaueHne BhIpaxeHHs — + - npu a = 4,75.
a-2 a?-10a+25 a?-4
4. Kakosa o6mactp onpenenenns Gynkiun f(x) = V1 — x2?

5. YKaxuTe NpoMeXyTOK yObIBaHUS (QYHKIIMU, U300paXKEHHOW Ha pUCYHKE.
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6. IIpoBeputs, sBnstercs mu GyHkmms f(x) = v/x — 1 4eTHOI MM HeYeTHOHA.
7. Bpruucnute 3Hau€HUE BBIPAXKEHUS i/Z -3 i/7 + 44/3

8. OcBoboauTeCh OT UPPALIMOHAILHOCTH B 3HAMEHATENE 1poou %.
av®b+abl®

9. Cokpature apo0b

10. Pemure ypaBHenue V4x2 —3x —1=x+1

11. Pemmte ypasuenue 0,23*72 = 0,0016

AN
12. HaiinuTe MHOECTBO PELICHU HEPaBEHCTBA (Z) : (5) > 6*

o 2
13. Haiigure 3nauenue Beipaxenus 0,04

14. Yemy paBHO 3HA4YCHHE BhIpaXeHUs Vab ,ecniu b =5
15. Pemmte ypaBuenue (x +4) + (x + 6) = 35



16. [an tpeyromsauk ABC. Ilnockocts, mapamnensHas npsmoil AB, mepecekaer ctopony AC B Touke M, a
cropony BC — B Touke K. KakoBa nnuna orpeska MK, ecnu Touka M — cepenuna croponsl AC u AB = 12 cm?
17. Otpesok AB He mepecekaeT mI0CKOCTh o TOUKK A 1 B ynanens! ot 31oii mockocte Ha 9 cm 1 13 cm. Uemy
PaBHO pacCTOSTHUE OT CePeNUHbBI oTpe3ka AB mo miockoctr o?

18. Pasnoxwure Bextop m(5; —17; 11) mo Bekropam a(3;-2;0), b(-2;4;1), c(-1;-3;4).

19. Hanbl Bextopsl a(4;-1;5) u b(3;y;2). Ilpu kakoM 3HAYEHUH Y BBINIONHAETCS PABEHCTBO A+ b = 147

20. Tlpu mapamiensHOM nieperoce o0pazom Touku A(-3;1;2) seisiercs Touka A1(5;-1;4). Haiiqure o6pas
touku B(-4;5;-7) nmpu 3TOM napajjieibHOM IepeHoCe.

Bapuanr 2.
1. KakoMy 13 JaHHBIX IPOMEXYTKOB IPUHAJIEAKHUT YUCIIO é?
a) (0; 0,25) 6) (0,25; 0,5) 8) (0,5; 0,75) r) (0,75; 1)
15a16p2

2. C ob———=—.
OKpaTHTe Apodh — o ¢

. 2 a+2 6a—30
3. Haiinure 3Ha4YeHHE BBIpAKCHUS - + .

a?-10a+25 a?-4

npu a = 5,25.

4. KakoBa ob6macts onpenenenus pyukiun f(x) = Vx2 — 6?

5. YKaxuTe NpOMEKyTKH BO3pacTaHUsl QyHKIMH, N300paKEHHON Ha PUCYHKE.
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6. IIposeputs, sBsieTcs i pyukus f(x) = 757 UCTHOH MM HEYETHOH.

7. Bpluncnute 3Hau€HUE BBIPAXKEHUS i/\/f -3 Ei/S + 26

8. OcBoboauTech OT UPPANMOHAILHOCTH B 3HAMEHATEJE JPOOH 4%.
a%5+(ab)025

(ab)°'25+b°'5

9. Cokpature a1po0b

10. Pemmre ypasrenue Vx + 3'Yx — 10 = 0

11. Pemmte ypaBHenue 212 — 2% = 96

1 4

X X
12. HaiimuTe MHOXKECTBO peIIeHNI HEpaBeHCTBA (E) . (E) > 94

o 2
13. Haiinure 3nauenue seipaxenus 0,09

14. Yemy paBHO 3HAUYEHHE BBIPAKECHUS Vab ,eciub =7

15. Pemute ypaBuenue (x +4) + (x + 6) = 35

16. dan tpeyromsauk ABC. Ilnmockocts, napamiensHas npsmoit BC, nepecekaer cropony AB B Touke M, a
ctopony AC — B touke K. KakoBa anuna croponsl BC, ecnu Touka M — cepenuna otpe3ka AB u DK = §
cM?

17. Yepes xouIer orpeska DP 1 ero cepeauny A NMpoBEACHBI MapauIeIbHBIC MPSMBIC, KOTOPBIE MEPECEKAIOT
HEKOTOPYIO TUIOCKOCTH 0 B Toukax Di, P1, A1 coorBeTcTBeHHO. Haiimure mmHy oTpeska PP1, ecim oTpesok
DP ne nepecekaet miaockocTs oo M1 DD =25 cM, AA1 =13 cm.

18. Pasnoxwure Bexkrop m(11; —4; 11) mo Bekropam a(1;2;3), b(2;-1;1), c(3;-5;2).

19. Mans! Bexktopsl a(4;-2;y) u b(5;Y;-3). IIpn kakoM 3Ha4YCHNUH y BBIOJIHSCTCS PAaBEHCTBO a * b = 87



20. ITpu mapamtenpHOM mepeHoce obpazom Touku A(-8;6;-3) susercs touka A1(3;-7;2). Haiimute
00pa3 touku B(-1;-9;6) npu 3TOM napajuieabHOM MepeHoce.

6.3 Ilpumepsnl pa3HOYPOBHEBbIX 32124 M 3aIaHUI

3amanune Nel

Ha Tapenke 16 mpokkoB: 7 ¢ peidoii, 5 ¢ BapeHseM 1 4 ¢ BumHet. FOms Hayran BRIOHpaeT omHH mipokok. HaiianTe BeposTHOCTH
TOTO, YTO OH OKa)KETCSI C BUITHET.

BaHaHI/Ie N 92 beryn mpoGexai 50 M 3a 5 cexynn. Hafinure cpenHioro ckopocTs OeryHa Ha aucTaHiud. OTBeT AaiiTe B KIIIOMETPax B Uac.

3amanue Ne3

B cpemnem rpaxnannH A. B nHeBHOE BpeMs pacxoxyeT 120 kBt -g snexrposHeprun B Mecs, a B HouHoe Bpems — 185 kBT -4 amek-
TposHeprud. Padbmme y A. B KBapTupe OBUI YCTaHOBICH OJHOTApHOHEIH CISTUHK, H BCIO 3JIEKTPOSHEPTHIO OH OIUIAYHBAT IO TapHy
2,40 py6. 3a kBT -u. Ton Hazam A. YCTaHOBHI MBYXTApH(HbIN CUETUHK, TIPH 3TOM THEBHOH PacXoll MEKTPOIHEPTHH OMTATHBACTCS TIO TAPH-
¢y 2,40 py0. 3a kBT -4, a Ho4HOI1 pacxox omnaunBaercs 1o Tapugy 0,60 py0. 3a kBt -u. B Teuenne 12 mecsieB pexnm motpeOIeHus U Ta-

PGB! OIUIATEl MIEKTPOSHEPIHH He MeHAIch. Ha ckompko Gompmie 3ammaTior G5 A. 3a 3TOT IIEPHOX, €CIH Obl He MOMEHSICA CUCTIHK?
OTBeT maiite B PyOIIX.

3 a IIaHI/I e No 4 Haiimre miomans TpeyroibHuKa, ]['&06p£l)KeH}[Dl’0 Ha KIeT4aToi Gyuare ¢ pa3mepom KIeTKH |l cm x 1 cm
- (cm. prc.). OTBeT 1aliTe B KBaIpaTHEIX CAHTHMETPax.

3amanue Nes Haitnnre snadenue seipaskenns log,1,8+log,5.

Ortgert:

1
BeramcnouTe (% — 1—) 2,4,

3amanne Neb

B nepuon pacpolaxi Mara3uH CHIDKAN LeHbl JBaXKIEl: B IepBblid pa3 Ha 15%, Bo Bropoil — Ha 25%. Cxronpko pyOleil cTai cTOHTh
YaifHHK TOCTIe BTOPOTO CHIDKEHHS IIeH, eCIIH JI0 Hadama pacipomaxn oH ctorma 2000 pybneii?

3amanue Ne7 _
Haiinure xopens ypaBHerus log, (x4 3) = log, (4x — 15).

3amanne Ne8

Ha manke oTMeueHEI TONEPEYHBIC JIMHUH KPACHOTO, KEJITOI0 1 3€JIEHOIO IBETA. Ecmm PaCcIIIUTG TAJIKY MO KpaCHBIM JIMHHAM, TO I10-

Jyaurcs 6 KycKOB, €CIIH II0 JKEITBIM — 5 KYCKOB, @ €CJIH 110 3¢JIeHBIM — 12 KycKoB. CKOJIBKO KyCKOB IOIYIHTCS, €CIH PACIIUIHTE ITAJIKY
TIO JIFHIAM BCEX TPeX IBETOB?

49°2

3amanue Ne9 Haiimite 3ravuenne BRIpaKeHN e

3amanue Nel(

JlBa pedpa mpAMOYTOIBEHOTO IapallIeeNHIIea, BRIXOIANINE H3 OIHOH BEPINMHEL, paBHBI | 1 2. O0pem ma-
paitenernesa paseH 6. HaliuTe mioma/s ero HoBepXHOCTH.

\.___ —




3amaua Nell

. abc
[Tnowans TpeyrojibHHKa MOKHO BBIMHCIHTh 10 (hopmyne S =H’ rie a, b U ¢ — CTOpPOHBI
TPeyroJibHHKa, 8 R — pajinyc OKPY:KHOCTH, ONMHCAHHOI OKOJIO 3TOro TpeyroibHuka. [lons3yscs

85
1ol (hopmynoii, Haligure nuomans S, ecmm a=10, b=9, c=17u R= 3

3amauga Nel2

B Tabnuie npuBeneHsl AaHHbIE 0 MIECTH YeMOolaHax.

Homep yemonana Jna (cm) Bricota (cm) Hlupuna (cm) Macca (kr)
1 65 40 25 19
2 84 72 49 24
3 92 80 36 23
4 75 60 45 25
5 83 65 48 225
6 95 75 42 30

[To npasunam aBHAKOMNAHMM CyMMa TPEX M3MEpPEeHMil (IJIMHA, BbICOTA, [IMPHHA) 4YeMOJaHa,
craBaeMoro B Darask, He Jo/zHa npeBbimarte 203 oM, a Macca He JoypkHa ObITh Gonbire 23 kr,
Kakue 4eMoiaHbl MOGKHO ¢{aTh B Baras no npasiiaM 3Toil aBHakoMIaHuu?

B orBere ykaxurTe HOMEpa BCeX BLIOpPAaHHLIX 4eMmoganoB 0Oe3 npoDdellos, 3anATBIX W APYIHX
JIONOJIHUTENLHBIX CHMBOJIOB.

Ortgert:

33I[aHI/I€ Ng 1 3 Ha pucyHke nzobpaken rpaguk andepenumpyenoii gynkum y = f(x).

Ha ocu aGeumee oTMEYEHE! AEBATE TOUEK: X, X,, ... X,.
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Nz

Haiifnre Bce OTMEUEHHBIE TOMKM, B KOTOPBIX npomssoaHas (ynkumn f(x) orpuuarensha.

B orseTe yKauHTE KOMHYECTBO ITHX TOUEK.

Orser:

Kakoii yron (8 rpagycax) o6pa3yroT MHHYTHAs i dacoBas crpenk B 16:007

3amanue Nel4

Orser:

3amanne Nel5

[Inowane 3emens (epMepcKoro Xo3sicTea, OTBEAEHHBIX I10J] HOCAAKY CEIbCKOXO3SHCTBEHHBIX
KYILTYp, coctapisier 24 rekrapa W pacrpe/elieHa Mexk1y 3ePHOBEIMH H OBOLIHBIMH KyJILTYPaMH
B OTHOLIEHHH 5:3 cooTBeTcTBeHHO. CKOJIBKO IeKTapoB 3aHHMAKT OBOLIHBIE KYIbTYDbI?

Otger:

3ananue Nel6
Kunorpamm mopkoBu crout 40 py6neii. Oner xymit 1 xr 600 r MopkoBH. CKOJBKO pyOneii cjaun OH JO/DKEH MoiyduTts co 100 pyo-
neit?



