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1 HOACHUTEJIbBHAS 3AIINCKA

1.1 OdbsacTs NpUMeHeHHsI MPOrPAMMBI

Pabouass mporpamma ydeOHoro mnpeamera OOIL07 Mamemamuka SBISETCS YacThIO
00pa3oBaTeNbHOW MPOrpaMMbI TIOATOTOBKU CIHEIMAIMCTOB CPEIHEro 3BEHA, pa3paboTaHHOU B
cootBercTBUU ¢ I'OC CIIO no cnenmansuoctu 29.02. 10 Koncmpyupogarue, mooenupoganue u
MEeXHOI02UsL U320MOBAEHUSL UB0ENULL 1e2KOU NPOMBIUIEHHOCIU (N0 8UOAM).

1.2 Mecto mnpenMera B CTPYKType NpPOrpaMMbl TOATOTOBKH CHEIHAINCTOB
CpeHero 3BeHa

Vuebnsiii npenmer OOIL07 Mamemamuxa, W3y4aeTcsi Ha YIJay0JleHHOM YPOBHe B
0011e00pa3oBaTeIbHOM IMKIIE YYEOHOro IUTaHa OCHOBHOM Mpo(decCHOHaIbHON 00pa3oBaTEIbHON
nporpamMmmel  cnenmanbHocTH  29.02.10 Koncmpyuposanue, moodenuposanue U — MeXHOI02US
U320MOBIeHUS U30eNUL 1eCKOU NPOMBLULIEHHOCIU (N0 8UOAM,).

[TpodeccronanbHO-OPUEHTUPOBAHHOE COJAEPIKAHUE pEeaTU3yeTcsi B MPUKIAJIHOM MOJYyJe Ha
MaTepHale MPaKTHUYECKUX 3aHATHI, OPUCHTUPOBAHHBIX HA (POPMHUPOBAHUE Y O0YUArOIIUXCS 3HAHUH 1
yMEHHI B 00JacTH MaTeMaTHUKH, HAaBBIKA WX TPUMEHEHUS B MPAKTUYCCKOW IMpodecCHOHAITBHOM
NeSITEITLHOCTH.

1.3 O6bem yuyeOHOro mpeaMeTa U BU/IbI y4eOHOH padoThl

Buj yue6Hoii padoThl O06bem yacoB
O0beM 00pa3oBaTeIbHON NPOrPaMMBbI Y4eOHOI0 IpeaMeTa 274
B TOM YHUCIJIE:
OcCHOBHOE cO/Iep:KaHue: 222
B TOM YHUCJIE!
- TEOpETUIEeCKOe 00ydeHHe 78
- MPAKTUYECKUE 3aHITHUS 144
IIpodeccnonanbHO-0OpHEeHTHPOBAHHOE CO/lep:KaHue (colep:KaHue 12
NPHUKJIATHOTO0 MOIYJIfA):
B TOM YHCIIE!
- IPAKTUYECKHUE 3aHATH 12
CaMoOCTOsITeIbHAsA padoTa 36
IIpome:xyTouHast arrecranus (AuddepeHuMpPOBAHHBIN 3a4eT, 4

IK3aMEH)




2 HIJIAHUPYEMBIE PE3YJIBTATbBI

B pesynbrare wusyuyeHus nmnpeaMera y oOOydarOmUXCS JODKHBI OBITH  CHOPMHPOBAHBI
JMYHOCTHBIE, METAIIPEIMETHBIE U IPEIMETHBIE PE3YIIbTATHI.

JInyHOCTHBIE Pe3yJIbTAThI

OcBoeHne MporpaMMbl MpeaMeTa COMPOBOXKIAeTCS (OPMUPOBAHMEM Yy OOYYaIOLIUXCS
JUYHOCTHBIX PE3YJbTaTOB:

Irpa’XIaHCKOI'0 BOCIIUTAHUA:
YMCHHC B3aHMOﬂCﬁCTBOBaTB C conyaJIbHbBIMU MHCTUTYTaMU B COOTBETCTBHU C UX (bYHKI_II/IHMI/I
N Ha3HAYCHUCM,

MaTPUOTHYECKOr0 BOCIIUTAHUS:

LIEHHOCTHOE OTHOLIEHUE K TOCYIapCTBEHHBIM CHMBOJIAM, MCTOPUYECKOMY M MPHUPOAHOMY
HaCJIEeAMIO, NTaMATHUKAM, TpaJIuuusaM HaponoB Poccuu, noctwxeHusm Poccun B Hayke, UCKYCCTBE,
CIIOpPTE, TEXHOJIOTUSX U TPYAE;

AYXOBHO-HPABCTBCHHOI'O BOCIIUTAHUA:

CIIOCOOHOCTD OLICHUBATh CUTYallUIO0 W IPUHUMATb OCO3HAHHBIC PCHICHHA, OPUCHTUPYSCH Ha
MOpaJIbHO-HPABCTBCHHBIC HOPMBI U HCHHOCTH,

OCO3HAHHC JIMYHOI'O BKJIa/Jlda B IIOCTPOCHHUC YCTOP'I‘II/IBOFO 6yz[ymero;

3CTETHYECKOI0 BOCIIUTAHHS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIOYas ICTETUKY ObITa, HAy4YHOTO U TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPyAa 1 OOIIECTBEHHBIX OTHOIICHHUI;

TOTOBHOCTb K CAMOBBIPAYKEHUIO B Pa3HbIX BUJAaX UCKYCCTBA, CTPEMJICHUE MPOSBIISATh KauecTBa
TBOPYECKOM JIMYHOCTH;

(bU3MYECKOTO BOCTIUTAHUS:

c(hOpMHUPOBAHHOCTD 3/IOPOBOTO M OE30MAaCHOTO 00pa3a KU3HHU, OTBETCTBEHHOTO OTHOIICHHS K
CBOEMY 3/10pOBBIO;

aKTUBHOE HEMPUATHE BPEIHBIX MPUBBIYEK U MHBIX (OPM NMPUUMHEHHUS Bpela PU3NUECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

TPYIOBOTO BOCITUTAHUS:
TOTOBHOCTB K TPYAY, OCO3HaHHE [IEHHOCTU MacTepCTBa, TPY10J1I00ue;
TOTOBHOCTh K AKTUBHOM J€ATEIbHOCTH TEXHOJOTMYECKOW M COIMAIbHOW HAIpPaBJIEHHOCTH,
CIOCOOHOCTh UHUITMUPOBATH, TUIAHUPOBATh U CAMOCTOSITEIILHO BBITIOJIHITH TAKYIO JICSITEIIBHOCTD;
UHTEpEC K pa3nuyHbIM cdepaM NpodecCHOHATbHOM AESITeNbHOCTH, YMEHHE COBEpIIATh
OCO3HaAHHBIN BEIOOP OyayIieit mpodeccun u peaaTn30BbhIBaTh COOCTBEHHBIE JKMU3HEHHBIE TIAHbI;
TOTOBHOCTh M CHOCOOHOCTh K 0Opa30BaHUIO M CamMOOOpa30BaHUIO Ha MPOTSKEHHH BCE
KU3HH;

9KOJIOTMYECKOTO BOCIMTAHUS:

c(OPMUPOBAHHOCTh ~ JKOJIOTUYECKOW  KYyJIbTYphl, [OHUMaHHE BIHUSHUS  COLUAIBHO-
HPKOHOMHYECKUX IIPOLECCOB HA COCTOSIHUE NPUPOJHOM M COLMAIBHOW Cpelbl, OCO3HaHHE
100aTBbHOTO XapaKTepa HKOJIOTHUECKUX TTPOOIIeM;

aKTUBHOE HETIPUATHE EHCTBUH, IPUHOCALINX BPE OKPYXKAIOLIEH Cpene;

yYMEHHE NPOTHO3UPOBATH HEOIATOMPUSITHBIE SKOJIOTHYECKHE MTOCIECTBUS IPETPUHIMAEMbIX
JIEHCTBUM, IPEAOTBPAILATD UX;



LIEHHOCTH HAayYHOTO MTO3HAHUS:

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BHTHUS
HayKl UM OOIINECTBEHHON IPAaKTUKH, OCHOBAHHOIO HA JAMAJOre KyJIbTyp, CIIOCOOCTBYIOLIETO
OCO3HAHHIO CBOETr0 MECTA B MOJIUKYJIBTYPHOM MUDE;

OCO3HAaHHE LEHHOCTU HAy4YHOW [JEATECIBHOCTH, TOTOBHOCTb OCYILECTBIISTh IPOEKTHYIO H
MCCJIEIOBATEIbCKYIO AESITEIbHOCTh HHAUBUAYAIBHO U B IPYIIIIE.

VYuuTeiBas cenu(pUKy MpeaMeTa, JUYHOCTHBIE Pe3yJIbTaThl B IPOrpaMMe KOHKPETU3UPOBAHBI
KaK:

JI1 - chopMHPOBAHHOCTH MPEACTaBIECHUN O MaTeMaTHKe KaK YHMBEPCAJIbHOM SI3bIKE HAyKH,
CPEJICTBE MOJICIIMPOBAHUS SIBJICHUN U IIPOLIECCOB, UAESIX U METOAAX MAaTEMATHUKH;

JI2 - mnoHuMMaHME 3HAUYMMOCTH MAaTEMaTHKU JJIs Hay4HO-TEXHMUYECKOIo Iporpecca,
c(OPMHPOBAHHOCTh OTHOLIEHMSI K MaTeMaTHKe KaK K 4acTH OOLIeuYeIOBEUECKOM KYIbTYphl uyepes
3HAKOMCTBO C UCTOpUEH Pa3BUTHS MAaTEMATUKH, SBOIIOLUEH MAaTEMATUYECKUX UJIEH;

JI3' - pa3BuUTHE JIOTMYECKOTO  MBIIUICHHUS, IPOCTPAHCTBEHHOIO  BOOOpa)KeHUs,
AITOPUTMUYECKONW KYJIbTYpbl, KDUTUYHOCTH MBIIIJICHUS] Ha YpPOBHE, HEOOXOAMMOM jsi Oyaylien
npodecCHOHATIBLHOM 1eATebHOCTH, Ul IPOI0JIKEHNs: 00pa30BaHus U caMOO0pa30BaHMs;

JI4 - oBnageHre MaTeMaTHIECKUMHU 3HAHUSIMHA U YMEHHUSIMHU, HEOOXOJIMBIMH B TTIOBCEIHEBHOU
JKU3HM, JUII  OCBOEHHS  CMEKHBIX  €CTECTBEHHO-HAYYHBIX  AWCUMIUIMH W JUCUUIUIMH
poeCCHOHATIFHOTO ITUKIIA, IS MOIydeHHsI 00pa3oBaHMs B 00JIACTIX, HE TPEOYIOMHUX yIiTyOIeHHOM
MaTEMaTUYECKON MOATOTOBKH;

JIS - TOTOBHOCTH U CIOCOOHOCTH K OOpa3oBaHMIO, B TOM YHUCJIE CaMOO0pa30BaHUIO, Ha
IIPOTSKEHUM BCEU KU3HU;

JI6 - co3HaTenbHOE OTHOILEHHWE K HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBUIO YCHEUIHOW
npodecCHOHATBLHON U 00IIECTBEHHOM €A TEIbHOCTH;

JI7 - TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSTEIIBHOM TBOPYECKOM M OTBETCTBEHHOM
JeSITEIIbHOCTH;

JI8 - TOTOBHOCTb K KOJUIGKTMBHOM pa0oTe, COTpYAHHYECTBY CO CBEPCTHHKAMU B
00pa3oBaTeNbHON, OOIIECTBEHHO TIOJE3HOH, y4eOHO-HCCIIEIOBATEIbCKOM, MPOSKTHOH W IPYTuX
BUJaX JEATEIBHOCTH;

JI9 - oTHOLIEHHE K POEeCCHOHATBHOMN AEATENIbHOCTH KaK BO3MOXKHOCTH Y4acTHsI B PELICHUN
JIMYHBIX, OOIIECTBEHHBIX, TOCY/IaPCTBEHHBIX, OOIEHAIIMOHATBHBIX MTPOOIIEM.

Jns GopMHpOBaHUS 3TUX pPE3YyIbTaTOB y OOydaroUMxcss (OPMHUPYIOTCS YHUBEpCAIbHbIE
yueOHbIe AeMCTBUS:

- MIMPOKass ~ MOTUBAI[MOHHAs OCHOBAa  Y4eOHOM  JEATENIbHOCTH,  BKIIIOYAIOIAs
collMaJIbHbIE, y4eOHO-TI03HABATEIbHbIE U BHEIITHUE MOTHUBBI;

- y4eOHO-TI03HABaTEIbHBIE MHTEPEC K HOBOMY Y4YeOHOMY MaTepualy U crocobam
pELICHUST HOBOM 3a7a4H;

- OpHUEHTAIUs Ha MIOHMMaHKe NPUYUH ycrexa B ydeOHO! JesITeIbHOCTH, B TOM YHCIIE Ha
caMOaHaJM3 M CaMOKOHTpOJIb pe3yjbTaTa, Ha aHalU3 COOTBETCTBUS PE3YIbTATOB TPEOOBAHUSIM
KOHKPETHOM 3ajauu;

- CIIOCOOHOCTh K CaMOOLIEHKE Ha OCHOBE KpUTEPHUEB YCIEUIHOCTU Y4eOHOIl
JESTEIHOCTH;

- OpHUEHTAIMsl B HPABCTBEHHOM COJEpKAHUHM U CMBbICIIE KaK COOCTBEHHBIX IMOCTYIIKOB,
TaK U NOCTYIKOB OKPY’KalOIUX JIFOJIEH;

- pa3BUTHE 3TUYECKUX YYBCTB — CThIJa, BUHbBI, COBECTH KaK PEryISTOPOB MOPAIHLHOTO
MOBE/ICHUS.

®opmupoBanue Y Yl mpoBOAUTCS MTPU MTOMOIIY PEMICHUS CIEIYIOINX TUIIOBBIX 3aay:

- o0ecrieyeHre BO3MOXKHOCTH CaMOCTOSITEIbHOM IOCTAaHOBKHM Ilefiell W 3amad B
peIMETHOM 00Y4YEeHHUHU, IPOEKTHON U y4eOHO-UCCIIE0BATENbCKOM NeATEeIbHOCTH 00yYatoIXCs;

- o0ecrieyeHne BO3MOXKHOCTH CaMOCTOSITETIBHOTO BBIOOpa OOYYaIOIIUMHCS TEMIIa,



PEXHUMOB U (OPM OCBOCHUS MTPEMETHOTO MaTepHaa;
- oOecrieyeHre HalU4us B 00pa30BaTEIbHON NEATEIBHOCTH COOBITHH, TPEeOYyIOUMX OT
00yYaloUIMXCS PEABSIBICHHUS IPOIYKTOB CBOCH JESTEIBHOCTH.

MertanpeamMeTHble pe3yJibTAThI

OcBoeHHe MporpaMMmbl IMpeIMeTa COMPOBOXKIACTCS (OPMUPOBAHHEM Y OOyHYaIOIIUXCS
METaNpPEIMETHBIX PE3YJIbTATOB!

1. OBnaseHue yHUBEpCAIbHBIMU YYEOHBIMU MO3HABATEILHBIMU JCHCTBUAMMU:

a) 0a30BbIe JOTMUYECKUE JICHCTBUSA:

OTIpEeICIIATH 1NN JAesITeIbHOCTH, 3a]]aBaTh MapaMeTphbl U KPUTEPUH UX TOCTHKEHUS;

BHOCUTb KOPPEKTHBBI B JI€ATENBHOCTh, OLCHUBATb COOTBETCTBUE PpE3YJIbTATOB LIEJISIM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

0) 60a30BBIC UCCIICIOBATEIIbCKUE ICHCTBUSA:

BJIaJIETh HAaBBIKAMU Y4eOHO-HCCIEAOBATEIbCKOM M MPOEKTHOM MAESITeIbHOCTH, HABbIKAMU
pa3perieHus mpooieM;

CIOCOOHOCTh U FOTOBHOCTH K CAMOCTOSITEJIBHOMY TOUCKY METO/OB PEIICHUS MPAaKTHYECKHX
3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METO/I0B TIO3HAHMUS,

(dbopMUpOBaHHE HAYYHOTO THIIA MBIIIICHUS, BJaIeHUE HAYYHOU TEPMHUHOJIOTHEH, KIIFOUeBBIMU
MOHSATUSMUA U METOJAMU;

BBISIBJISITH IPUYUHHO-CIIE/ICTBEHHBIE CBSI3U U aKTyallu3UpOBaTh 3aJauy, BBIBUTATh TUIIOTE3Y
€€ pelIeHUs], HaXOAUTh apryMEHThI JJIs JOKa3aTelbCTBA CBOMX YTBEPXKJIEHUH, 3a7aBaTh apaMeTpbl U
KPUTEPUU PELICHUS;

aHAJIM3UPOBATh MOJIYYEHHBIE B XOJI€ PELICHUS 33/1a4 Pe3yIbTaThl, KPHTUUECKU OLIEHUBATh UX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHSIX;

YMETb  I[EPEHOCUTh  3HAHUS B  IIO3HABAaTEJIbHYI0O M IPaKTUYECKyl0  oljactu
KU3HEEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHMSI U3 PA3HbIX IPEIMETHBIX Oo0acTel;

BBIIBUTATh HOBBIE HJIEHU, MPEJIaraTh OPUTHHANBHBIE MTOAXOAbl U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33a4M, JOMYCKAIOIIUE aTbTePHATUBHBIC PEIICHUS;

B) pabota ¢ uHbopMaIuei:

BJIa/IE€Th HaBBIKAMH IOTYYEHUS] HHPOPMAIMK U3 UCTOYHUKOB Pa3HbIX THUIOB, CAMOCTOSITEILHO
OCYIIECTBIISITh MIOUCK, aHAIIN3, CUCTEMATHU3AIMI0 U MHTEPIPeTalnio HHOPMAIIUU Pa3TUYHBIX BUOB
1 GopM IIpe/ICTaBICHHUS;

UCIOJIb30BaTh CpeACTBa MH(GOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B pPEIICHUU
KOTHUTHBHBIX, KOMMYHMKATHUBHBIX M OpraHM3allMOHHBIX 33Jady C coOyoieHneM TpeOoBaHUM
SPrOHOMHUKH, TEXHUKU 0€30MaCHOCTH, THTHEHBI, pecypcocOepeKeH s, MPaBOBbIX M ATHYECKUX HOPM,
HOpPM HMH(POPMAIIMOHHOMN 0€30MaCHOCTH.

2. OBnaieHNe yHUBEPCATbHBIMU KOMMYHUKATUBHBIMU JCHCTBUSIMHU:

a) obmieHue:

OCYIIIECTBIATH KOMMYHUKAIIMK BO BCeX chepax KHU3HU;

pacrno3HaBaTh HeBepOaJbHbIE CPEACTBA OOLICHHS, TOHUMATh 3HAYEHUE COLIMAJIbHBIX 3HAKOB,
pacmo3HaBaTh MPEANOCHIIKYA KOHMIUKTHBIX CUTYAIl U CMSATYATh KOH(IUKTHI;

BJIAJIETh PA3TMYHBIMU CIIOCOOAMM OOIICHUS ¥ B3aUMO/ICHCTBHS;

apryMEHTHPOBAHHO BECTH TUAJIOT, YMETh CMATYaTh KOH(DIUKTHBIE CUTYaIlUH;

Pa3BEepHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCTOIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

0) COBMECTHasl AEATENbHOCTD:

MMOHUMATh U UCIOJIb30BaTh MPEUMYILECTBA KOMaHIHON ¥ UHIMBUyaIbHOU paOOThI;

IIPUHUMATD LEIM COBMECTHOW JEATEIIBHOCTH, OPraHU30BBIBATH U KOOPAMHUPOBATH JIEHCTBUS
10 €€ JOCTHIKEHHUIO: COCTaBJIATh IUIaH JACHCTBUM, pACIPENEIATh POJIU C yYETOM MHEHUHN YYaCTHUKOB
00CyX/1aTh pe3yJIbTaThl COBMECTHOM padoThI;

mpenjaraTb HOBBIE IPOEKTHI, OLEHUBATh HJIEM C MO3UIMH HOBU3HBI, OPUTHMHAIBLHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;



KOOPIUHUPOBAaTh M BBINOJHATH pabOTy B YCIOBUSX pEAlTbHOrO, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

OCYILIECTBIIATh MO3UTUBHOE CTPATETHYECKOE MOBEACHHUE B PA3IMYHBIX CUTYalUsIX, MPOSBIATH
TBOPUYECTBO U BOOOPaKEHUE, OBITh MHUITUATHBHBIM.

3. OBnaseHre yHUBEPCAIbHBIMU PETYISTUBHBIMU JCHCTBUIMMU:

a) CaMOOpraHu3aIus:

CaMOCTOSITENIFHO OCYILECTBIATh MO3HABATEIIbHYIO JESTENIbHOCTb, BBIABIATH IMPOOJIEMBI,
CTaBUTh U (OPMYIHMPOBATH COOCTBEHHbIE 337aYll B 00pa30BATEIbHON NESTEIBHOCTH M KU3HEHHBIX
CUTYaIUsX;

CaMOCTOSITENIHO COCTABIIATh IUIAH PEUICHHS MPOOJIEMBI C YYETOM HMEIOIIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTECHUN;

JieNaTh OCO3HAHHBIN BHIOOD, apIYMEHTUPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEUICHNUE;

OLICHHUBATh IPHUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (YOPMHUPOBAHHUIO M TPOSIBICHUIO HIMPOKOW SPYAUIMH B PasHBIX OO0JIACTSIX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOI 00pa30BaTEIbHBINA U KYJIbTYpPHBIH YPOBEHB;

0) CAMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHUTYyallUsIM, BHOCHTb KOPPEKTHBBI B JEATEIbHOCTb, OILICHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISIM;

BIIa/IETh HABBIKAMH IO3HABATENIbHON pedieKCHH KaK OCO3HAHMS COBEpIIAEMBIX ACUCTBUN U
MBICIIUTENIBHBIX MTPOLIECCOB, X PE3YJIbTaTOB U OCHOBAHMIA;

UCIOJIb30BaTh MPUEMBbI peIeKCUU TSl OLIEHKH CUTYallid, BEIOOpa BEPHOTO PELICHUS;

B) OMOIMOHAILHBIA HHTEJUIEKT, TIPEIOJIArafoImnii chOPMUPOBAHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOIIET0 CHOCOOHOCTh MOHHMATh CBOE AMOIMOHAIBHOE COCTOSHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpEeryJIUpOBaHUs, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCThH 32
CBOE IIOBEJEHHUE, CIIOCOOHOCTHb aJalTUPOBAThCA K 3MOLMOHAIBHBIM M3MEHEHUSIM U TMPOSBISATH
TUOKOCTB, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAI[MM, BKJIIOYAIOUIEH CTpeMJIEHME K JOCTHKEHHUIO LIEeJIUd U YCHexy,
ONTUMM3M, UHUIIUATUBHOCTh, YMEHUE JCHCTBOBATDH, UCXOMS U3 CBOUX BO3MOYKHOCTEH;

COIIMAJIbHBIX HABBIKOB, BKJIIOYAIONIUX CIHOCOOHOCTH BBICTpaMBaTh OTHOIICHUS C APYTHUMH
JOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3pemiaTh KOHMIUKTHL;

T) IPUHATHE ce0sl U IPYTHUX JIIOIEH:

MIPUHUMATD ce0sl, MOHUMAas CBOU HEJAOCTAaTKU U JIOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX JIFOJICH MTPU aHAIHN3E PE3YJIbTaTOB JEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX JItOJIeH Ha OMIMOKH.

YuuteiBas cnenuduky npeaMera, MeTanpeaIMETHbBIC pe3ynbTatel B IpOrpaMMme
KOHKPETU3UPOBAHBI KAK:

M1 - yMmeHue oOmpenensaTh LEIu JeATENbHOCTH, 3aJaBaTh MapaMeTpbl M KPUTEPUHU HX
JOCTH>KECHHS;

M2 - ymeHue BHOCHTH KOPPEKTHUBHI B JACSATEIHHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLICHUBATh PUCKU MOCIE/ICTBHUI 1€ATEIbHOCTH;

M3 - BiageHue HaBbIKAMU Y4€OHO-UCCIIEOBATEILCKOM U IPOEKTHON JEsTEebHOCTH,
HaBBIKAMU pa3peleHus mpobiem;
M4 - cnocoOHOCTP M TOTOBHOCTH K CaMOCTOSITEIbBHOMY IIOMCKY METOJIOB PpEeLICHHS

[IPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JINYHBIX METOIOB [TIO3HAHMUS;

M5 — cnocoOHOCTh BBISIBIATH MPUUMHHO-CIIEACTBEHHBIE CBSI3W W aKTyaJU3MpOBaTh 3ajayy,
BBIJIBUTaTh TUIIOTE3Yy €€ PELICHUs, HAXOAUTh apryMEHTBI I T0KA3aTEeJIbCTBA CBOUX YTBEP)KICHUN,
3a/1aBaTh NapaMeTpbl U KPUTEPUH PELICHMUS;

M6 - crmocoOHOCTh aHAJIM3UPOBATH IOJYYEHHBIE B XOJI€ PEIICHUS 3aJa4d pe3yJIbTaThl,
KPUTHYECKH OLIEHNBATh X JOCTOBEPHOCTH, IPOrHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSX;

M7 - criocoOHOCTb BBIIBUTATh HOBBIE UJEH, NIpearaTb OpUrHHaIbHbIE TOIXOAbI U PELICHHUS,

CTaBUTh MPOOJIEMBI U 3aJ]auu, T0NyCKAIOIINE albTepHATUBHBIEC PEILICHUS;



M8 - BiajgeHMe HaBbIKAMM IOJy4YeHHMs MHGOpPMAlMM W3 HCTOYHMKOB pa3HbIX THIIOB,
CIOCOOHOCTh CaMOCTOSITEIBHO OCYHIECTBIIATH MOUCK, aHAJIN3, CUCTEMATU3AIMI0 U UHTEPIPETALUIO
MHGOPMALIUU Pa3IMYHBIX BUJIOB U ()OPM IIPEICTABICHMUS;

M9 - cnocoOHOCTP OCYHIECTBISATH KOMMYHHKAIlMM BO BceX cdepax  KHU3HH;
apryMEHTHPOBAHHO BECTH AMAJIOr, YMETh CMATrYaTh KOH(MIMKTHBIE CUTYalllU; Pa3BEPHYTO U JIOTUYHO
U3JIaraTh CBOIO TOUYKY 3PEHUS C UCIOIb30BAaHUEM SI3bIKOBBIX CPE/ICTB;

MI0 - cmnocoOHOCT, TMOHUMATh M HUCIHOJB30BaTh IPEUMYIIECTBA KOMAaHIHOM U
WMHAMBUAYAJIIbHON paboThl; NPUHHUMATh LEIM COBMECTHOW JESATEIbHOCTH, OPraHU30BBIBaTb MU
KOOPJIMHUPOBATh JIEHCTBUA MO €€ JOCTH)KEHUIO: COCTABJIATh IUIaH ACHCTBUM, paclpeneisiTh poju ¢
y4E€TOM MHEHUH YYaCTHHUKOB OOCYKIaTh pe3yJbTaThl COBMECTHOW pPabOThI; Mpeuiaratb HOBBIC
IPOEKTHI, OLIEHUBATh HJEU C IMO3UIMHU HOBU3HBI, OPUIMHAIBHOCTH, MPAKTUYECKOH 3HAYMMOCTH;
OCYILECTBIIATh IIO3UTHBHOE CTPATETMYECKOE IIOBEACHUE B Ppa3JIMYHBIX CUTYyalUsX, IPOSBIATH
TBOPYECTBO U BOOOpaK€HUE, ObITh MHUIIUATHBHBIM.

M11 — yMeHue caMOCTOSITETILHO COCTABIIATH IUIAH PEHICHUS IPOOIEMbI C YI€TOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U NPEIOYTEHUH;

MI12 - cnocoOHOCTh JaBaThb OLIEHKY HOBBIM CHUTYalusiM, BHOCUTb KOPPEKTUBBI B
JeSITebHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJbTATOB LIEJISAM; BIaJeTh HAaBbIKAMM IO3HABATEIbHOM
pedraexcuu Kak 0CO3HaHUS COBEPLIAEMbIX AEUCTBUN U MBICIIUTEIbHBIX IPOIECCOB, X PE3YIbTATOB U
OCHOBaHUM; UCIIOJIb30BATh IPHUEMbI Pe(IIEKCUU ISl OLIEHKH CUTYallH, BBIOOpa BEPHOI'O PEeIIECHUS;

Jnist pOpMHPOBAHUS ITUX PE3YIBTATOB Y 00ydaromuxcst GOPMHUPYIOTCS YHUBEPCATbHbIC
yueOHble JefcTBuU:

Perynarusnsie

- IPUHUMATbh U COXPAHATh YUeOHYIO 3a/auy;

- YUUTHIBaTh BBIJICJICHHBIE IPENOAABATEIEM OpPUEHTHUPHI JEHCTBUS B HOBOM yueOHOM
MaTepHuaje B COTPYAHUYECTBE C IIPENOo1aBaTelIeM;

- IUIAHUPOBATh CBOM JIEHCTBUS B COOTBETCTBUM C IOCTABJICHHOM 3a/Ja4yeil U yCIOBUSIMU
e peanusalMy, B TOM YHCIIE BO BHYTPEHHEM IUIAHE;

- YUUTHIBaTh YCTAaHOBJICHHBIE IIPABUJIA B IUIAHWPOBAHUU U KOHTPOJIE CLIOCO0A PEILICHUS;

- OCYILECTBIISATh UTOTOBBIM U MOIIArOBbIM KOHTPOJIb 10 Pe3yJIbTaTy (B ciiydae paboThl B
MHTEPAaKTUBHOMN CPEJIe MOIb30BATHCS peakLUel Cpe/ibl PeLeHus 3a1aun);

- OLICHMBATh IPaBUJIBHOCTh BBINOJIHEHHS JIEHCTBUS HA YPOBHE  aJ€KBATHOMN
PETPOCIEKTUBHOM  OLEHKU COOTBETCTBUS PE3yJIbTaTOB TPEOOBAHUSAM JAHHOW 3a/a4d U 3a/laqyHOMN
o0acTu;

- aJIeKBaTHO BOCIPHUHHMATh MPEUIOKEHUST M OLEHKY IpernojiaBaTenei, TOBAapHUILEH,
pOAUTENEN U APYTUX JIOJCH;

- pa3nuyath Cocod U pe3yabTaT IeUCTBUS;

- BHOCHUTh HEOOXOJMMbIE KOPPEKTHBBI B JEHCTBHE IMOCIE €ro 3aBEpLICHHs Ha OCHOBE
€ro OLICHKM M y4y€Ta XapakTepa CIEJIaHHBIX OIIHMOOK, MCMOJIb30BaTh MPEVIOKEHUS U OLEHKU JUIs
CO3JIaHUsI HOBOT'0, 00JIee COBEPIIEHHOIO pe3yibTaTa, UCI0JIb30BaTh 3aMUCh ((PUKcalnio) B HUPPOBOH
dbopMe xo1a U pe3ysIbTaTOB PELIEHUS 3a]laui, COOCTBEHHOM 3ByYalllell peuH Ha PyCCKOM, POJTHOM U
WHOCTPaHHOM SI3bIKaX.

[To3naBaTenbHBIE

- OCYILECTBIISATh MOUCK HEOOXOIMMOM MH(OPMAINK JUIs BBITTOJIHEHHUS YU€OHbIX 3aaHni
C HCIIOJIb30BaHUEM y4eOHOW JHUTepaTypbl, SHIUKIIONEIUMN, CIIPAaBOYHUKOB (BKJIIOYAsl AJIEKTPOHHBIE,
UQppPOBbIE), B OTKPHITOM HH(GOPMAIIMOHHOM IPOCTPAHCTBE, B TOM YHCJIE KOHTPOJIHUPYEMOM
npoctpaHcTsBe HTEpHETA;

- OCYILECTBIIATH 3aMMCh ((PUKCaLNIO) BEIOOPOYHOI HH(OpMAaIK 00 OKpYy>KaroIeM MHUpe
u 0 cebe caMoM, B TOM 4uciie ¢ moMmolibio nHecTpymenTtoB UKT;

- MCIIOJIb30BaTh 3HAKOBO-CUMBOJHMYECKHE CPEICTBA, B TOM 4YMCIE MOJENM (BKIIOUas
BUPTYaJIbHbIE) U CXEMbI (BKJIIOYAsl KOHIIETITYalbHbIE) AJIs PEeLeHus 3ajay;

- CTPOUTH COOOIICHHUS B YCTHOM U MUCBbMEHHOM (hopMe;

- OpPUEHTUPOBATHCS Ha pa3HOOOpa3ue croco0OB pelIeHUs 3a/1ay;



- OCHOBAM CMBICIIOBOTO BOCHPHATHS XYJOXKECTBEHHBIX W IO3HABATENIBHBIX TEKCTOB,
BBIJICJIATH CYIIECTBEHHYIO HH(POPMALIUIO U3 COOOIIEHUH pa3HbIX BUIOB (B MEPBYIO OUEPEIh TEKCTOB);

- OCYILECTBIIATh AHAJIN3 OOBEKTOB C BBIAEICHUEM CYIECTBEHHBIX U HECYLIECTBEHHBIX
NPU3HAKOB;

- OCYILECTBIIATh CUHTE3 KaK COCTAaBJICHHUE LIEJIOT0 U3 YacTel;

- IPOBOJUTH CPABHEHUE, CEPUAIHIO M KJIACCU(UKAIUIO 110 33JaHHBIM KPUTEPHSIM;

- yCTaHaBJIMBATh IPUYUHHO-CIICCTBEHHBIE CBSI3U B U3y4a€MOM KpYyTe sIBJICHUI;

- CTPOUTH PacCyXACHUsS B (hOpME CBSI3U MPOCTHIX CYKJIEHUI 00 00BEKTE, €ro CTPOCHHUH,
CBOWCTBAx U CBS3X;

- 00001aTh, T. €. OCYLIECTBIATh T'€HEPATU3ALMI0 U BBIBEJCHUE OOLIHOCTU AT LIEJIOro
psizia WK Kjacca €JMHUYHBIX OOBEKTOB Ha OCHOBE BBIJECJICHUSI CYLTHOCTHOM CBSI3H;

- OCYILECTBIISITh TIOBEJCHUE II0JI TOHSATHE HAa OCHOBE pACHO3HABAHUS OOBEKTOB,
BBIJICJIEHUS CYILIECTBEHHBIX IPU3HAKOB U UX CUHTE3a;

- YCTaHABJIMBATb aHAJIOT'UU;

- BJIAJIETh PsI0M 0OLIMX NPUEMOB pelleHus 3a1ad. KoMMyHUKaTUBHBIE

- AZICKBATHO HCII0JIb30BATh KOMMYHHUKATUBHBIC, IIPCKIAC BCCr0 pCUCBLIC, CPCACTBA JIA
pelIeHHs pa3IuYHbIX KOMMYHUKATHBHBIX 3a]a4, CTPOUTh MOHOJOTHYECKOE BbICKa3blBaHUE (B TOM
YHCIe COMPOBOXKIAs €ro ayAHOBU3YaJbHOW TOAJNEP)KKOH), BIIQAETh IUAIOTUYECKOH (popmoii
KOMMYHHKAIMM, HMCIOJB3Yys B TOM uHcie cpeinctBa U uHcTpyMeHThl MKT u nucraHumonHoro
OOIIICHUS,

- JIOIYCKaTh BO3MOYKHOCTh CYIIECTBOBAHHUS y JIIOJEH Pa3iMYHBIX TOUYEK 3PEHUS, B TOM
YrcIie He COBIAIAONINX C €r0 COOCTBEHHOM, U OPUEHTHPOBATHCS HA TO3UIUIO MApTHEPA B OOIICHUH
U B3aUMOJICHCTBUM;

- YUUTBIBATh Pa3HbIE MHEHUS U CTPEMUTHCS K KOOPAMHALMM PA3IMUYHBIX NO3ULUH B
COTPY/HUYECTBE;

- (dbopMynHupoBaTh COOCTBEHHOE MHEHUE U MO3UIIUIO;

- JIOTOBAapUBAThCSA U MPUXOAUTH K OOLIEMY PELIEHHIO B COBMECTHOW JEATENIHOCTH, B
TOM YHUCJIC B CUTyallUu CTOJIKHOBCHHA UHTCPCCOB;

- CTPOUTH MOHATHBIE JJIs MApPTHEPA BBICKA3bIBAHMS, YUUTHIBAIOLIUE, YTO NAPTHEP 3HAET
U BUIUT, 4 YTO HET;

- 3aJ1aBaTh BOIPOCHI;

- KOHTPOJINPOBATh ACUCTBUS NAPTHEPA;

- UCIIOJIb30BaTh peyb ISl PEryJIALUU CBOETO JIeHCTBHUS;

- QJICKBaTHO  WCIOJB30BATh  PEYEBBIE  CPEICTBA IS  PEHICHHS  Pa3IMYHBIX
KOMMYHHKATUBHBIX 3aJay, CTPOUTh MOHOJIOTHUECKOE BBICKAa3bIBaHUE, BIIAAETh JAMAJOTHMUECKON
bopmoii peun.

®opmupoBanue YV ]| npoBoAUTCS IPU MOMOIIM PEIICHHs CIEYIOUIMX THUIIOBBIX 3a/1a4:

- MOJIMIUCHUIIIIMHAPHBIC U METAIIPEAMCTHBIC IOTPYKCHUA U HUHTCHCUBEI,

- METO0JIOTHYECKHE U PUITIOCOPCKUE CEMUHAPHI;

- yueOHO-HCcCIeIoBaTeNNbCcKas paboTa 0OydaromMXCcs, KOTOopas MpearnoyiaraeT BhIOOp
TEMAaTHUKHU UCCIICIOBaHUSI, CBSI3aHHOM C HOBEHIIIMMH JOCTHXXCHUAMU B o0OJacTu HAaYKH U TGXHOJ’IOFHﬁ;

- KOMILJIEKCHBIE 3aJ[au¥l, HAIIPABJICHHbIC HA PEIlIEHUE aKTyaJIbHBIX MpoOseM, JexKaluX B
OnmxkaiiieMm OynymieM oOywaromuxcs: BbIOOp JanbHeWieil oOpa3oBaTenbHOM WM paboueit
TPAaeKTOPUH, ONPE/IeTICHNE )KU3HEHHBIX CTPATETni U T.IL.;

- MOJIyYeHUE TPEIMETHBIX 3HAHUN B CTPYKTypax, ajJbTEPHATUBHBIX 00pa30BaTEIbHOMN
OpraHu3allM: y4acTHe B AUCTAHIIMOHHBIX KOHKYPCAaX M OJIMMIINAIAX;

- CaMOCTOSITEJIbHOE OCBOCHHE TJIaB, pa3zesioB U TEM y4eOHOro peIMeTa;

- CaMOCTOSITENIbHOE B3aUMOJICHCTBHE C MCTOYHMKAMHU PECYpCcOB: HMH()OPMAIMOHHBIMU
HCTOYHUKAMH, (bOHﬂaMI/I, NpEaACTaBUTCIIAMU BJIACTHU U T.II.;

- CaMOCTOSITENIFHOE YIIpaBJIEHUE pecypcaMu, B TOM YHCIIe HEeMaTepUaIbHBIMH,

- Mpe3eHTalMs PE3YJIbTaTOB MPOEKTHON pabOThl Ha Pa3IMYHBIX dTaax ee pealn3aiu



IIpenmeTHble pe3yabTaThl

TpeboBaHMs K MPEAMETHBIM PE3yJIbTaTaM OCBOCHUS YIITYOJICHHOTO Kypca YIeOHOTO TpemeTa
OOI1.07 Mamemamuxa.

I11 - ymeHue omnepupoBaTh IOHITUSAMHU: ONIpEAEICHHE, AKCHMOMa, TEOpeMa, CIE/ICTBUE,
CBOWCTBO, TMPHU3HAK, JI0KA3aTeIbCTBO, PABHOCHIBHBIC (DOPMYIMPOBKU; yMeHHE (HOPMYIHPOBATH
00paTHOE U MPOTUBOIMOJIOKHOE YTBEPKIEHHE, IPUBOAUTH IIPUMEPBI U KOHTPIIPUMEPBI, UCIIO0Ib30BaTh
METOJI MaTEMAaTUYECKON MHIYKIIMH; IPOBOAUTH JOKA3aTEJbHbIE PACCYKIEHUS IIPU PEIICHUU 3ajad,
OLIEHUBATh JIOTMUYECKYIO MIPABUIIBHOCTD PACCYKICHUMH;

[12 - ymeHue onepupoBaTb IOHATHUSMHU: MHOXECTBO, IOJMHOYKECTBO, OIEpAlUU HaJ
MHOXECTBAMU; YMEHHUE HUCII0Ib30BAaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Jyisi OIIMCAHNS PEAIbHBIX
IPOLIECCOB U SIBJICHUHN U IIPU PELICHUHU 3aJjay, B TOM YHCJIE U3 JPYTUX YyU4EOHBIX IPEAMETOB;

[13 - ymeHue omepupoBaTh MOHATUAMHU: Tpad, CBA3HBIA Tpad, AepeBo, HMKI, rpad Ha
IUTOCKOCTH; YMEHHE 33J[aBaTh U OMUCHIBATH Ipadbl pa3iIMYHBIMU CHOCOOAMH; UCIIONIB30BATh Tpadsbl
IpU PEUICHNUH 33/1a4;

[14 - ymenue cBOOOJHO OINEPUPOBATH IOHATUSAMHU: COUYETAHHE, MEPECTAHOBKA, YHCIIO
COYETaHU, YUCIIO TIepecTaHOBOK; OMHOM HpIOTOHA; yMeHHE MPUMEHSITh KOMOMHATOPHBIE (AKThI U
pacCyXeHHUs I PELICHU 3a1a4;

II5 - ymeHue omnepupoBaThb NOHSTUSIMHU: HATYpaJlbHOE YUCIO, LIE€JIO€ YUCIO0, OCTATOK I10
MOJlyJII0, PAILMOHAJIbHOE YHCIIO, HPpAlMOHAIbHOE YMCIO, MHOXKECTBA HATypalbHbBIX, LEJBIX,
paLMOHATIBHBIX, JEHCTBUTEIBHBIX YUCEI; YMEHUE HCII0JIb30BaTh MPU3HAKU AETMMOCTH, HAUMEHbLINH
oOuMii nenurenb M HauMeEHbIlee o0llee KpaTHoe, anroputMm EBkiuaa npu pelieHuu 3aaad;
3HAKOMCTBO C Pa3JINYHBIMH [TO3UIIMOHHBIMU CUCTEMAMH CUMCIICHHUS;

I16 - ymeHnue cBOOOJHO ONEpUpOBATh MOHATUSIMU: CTENEHb C LENbIM IOKa3aTesieM, KOPEHb
HaTypaJIbHOM CTENIEHHU, CTENEHb C pAalUOHAIBHBIM II0KA3aTeleM, CTENEHb C JCHCTBUTEIbHBIM
(BemiecTBEHHBIM) ITOKa3aTeNleM, JIOrapu(M Juciia, CHHYC, KOCHHYC U TAHT€HC TIPOU3BOJIBHOTO YHCIIA;

I17 - ymeHue omepupoBaTh MOHATUSAMHU: TOXIECTBO, TOXKIECTBEHHOE NpeoOpa3oBaHue,
YpaBHEHHE, HEPABEHCTBO, CUCTEMA YpPAaBHEHHMM W HEPABEHCTB, PAaBHOCHUIIBHOCTb YPaBHEHUH,
HEPaBEHCTB M  CHUCTEM, pALMOHAIBHBIC, WPPALMOHAIBHBIC, IIOKA3aTEIbHbIEC, CTEIEHHBIC,
jgorapumuyueckre, TPUTOHOMETPUUECKHUE YPAaBHEHMs, HEPAaBEHCTBA U CUCTEMBI; YMEHHE pellaTh
YpaBHEHUs, HEPABEHCTBA W CHUCTEMbI C IIOMOINBIO PA3JIMYHBIX I[PUEMOB; pEIIaThb YPaBHEHUS,
HEPaBEHCTBA M CUCTEMBI C IApaMETPOM; NPHUMEHATh YPAaBHEHHs, HEPABEHCTBA, UX CUCTEMBI IS
peleHns MaTeMaTHUeCKUX 3a/1a4 U 33/1a4 U3 pa3InYHbIX 00J1acTel HayKU U pealbHOM KHU3HH;

[18 - ymeHue cBOOOIHO OMEpPUPOBATH MOHATUSAMU: Trpa@uk (QyHKIMH, oOpaTHas (QyHKUUS,
KOMIO3UIMS (QYHKIMH, IMHENHHAs QYHKIM, KBajpaTuuHas QyHKIMS, cTeneHHast PYHKIHS C LEeJIbIM
nokaszarejaeM, TPUTOHOMETpHUYecKHue (YHKIHMM, OOpaTHble TpPUTOHOMETpUYECKHe (QyHKIUH,
nokasareibHass U Jorapudmuueckas (QyHKIHH; YMEHHE CTPOUTh Ipaduku (DYHKUMH, BBINIOIHITH
npeoOpa3oBaHus rpadukoB GyHKINHT;

YMEHHUE HCIONb30BaTh rpaduku (GYHKIUN IS U3YYCHHS MPOIIECCOB U 3aBUCUMOCTEH MpH
pelieHrr 3a7ad W3 JPYruxX y4eOHBIX MPEeIMETOB U M3 pealbHOW >KU3HH; BBIpaXKaTh (Gopmyiamu
3aBUCHUMOCTH MEXK/y BEJIMUYNHAMMU;

yMEHHE CBOOOIHO ONEpUPOBATh MOHATHSIMU: YETHOCTh (DYHKIMHU, IEPHUOAUYHOCTD (PYHKIUH,
OTPaHUYEHHOCTh (YHKIIMM, MOHOTOHHOCTh (YHKLHUH, OSKCTpeMyM (yHKIUH, HauOoibliee U
HauMeHbIlIee 3HaYeHUs] PYHKIIMU Ha IPOMEXYTKE; YMEHHE TPOBOAUTDH UCCIIEI0OBaHNE (PYHKIINH;



YMEHHUE UCIIOIb30BaTh CBOMCTBA U rpaduku PYHKIUHN A pelieHus YpaBHEHUH, HEPaBEeHCTB
U 337a4 C TapamMeTpaMmy; H300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH MHOXECTBA peIICHUM
YPaBHEHHUI, HEPABEHCTB U X CUCTEM;

I19 - ymenune CBOOOJHO OMEPUPOBATH MOHSATHUSMU: IOCIEIOBATEIHLHOCTD, apupMeTHdIecKas
nporpeccusi, FTeOMETPUIECKass porpeccusi, OCCKOHEYHO YOBIBAIOIIas T€OMETPHUYECKasl MPOTPECCHS;
YMEHHE 33]1aBaTh MOCIEA0BATEIHLHOCTH, B TOM YHCIIE C IIOMOIIBI0 PEKYPPEHTHBIX (POpMYyIT;

I110 - ymeHnue omepupoBaTh MOHSTHUSMH: HENPEPHIBHOCTH (DYHKIMH, acCHMNTOTHI Tpaduka
¢yHkunu, TepBas M BTOpas MPOU3BOAHAS (DYHKIMHM, TEOMETPUYECKHH M (DU3UYECKH CMBICI
NPOU3BOAHON, MEpBOOOpa3Hasi, OMPENEICHHBI WHTETPAJl; YMEHHE HAaXOAWUTh ACUMIMTOTHI rpaduka
(GyHKUIMU; yYMEHHE BBIUUCIATH HPOM3BOJHBIC CYMMBI, NPOU3BEICHHS, YaCTHOIO M KOMITO3UIIMU
(GYHKIMIA, HAXOAUTH YpaBHEHUE KacaTelbHOU K TpaduKy QyHKIUH;

YMEHHE WCIOJIb30BaTh IPOU3BOIHYIO JUIS UCCICNOBaHWS (YHKIUN, Ui HAXOXKICHUS
HAWIYYIIETO PEIICHUs B MPHUKJIAJHBIX, B TOM YHUCJIEC COIHMAILHO-DKOHOMUYECKHX U (DU3HUECKUX
3ajavax, IS OIPEIEIICHUS] CKOPOCTH M YCKOPCHHS;, HAXOJWUTh IUIOMAAW U 00beMbl (uryp c
MOMOIIbI0 HWHTETpalia; TPHUBOIUTH IMPUMEPHl MATEMaTHYCCKOTO MOJICIUPOBAHUS C TIOMOIIBIO
mudhepeHIMaTbHBIX YpaBHEHHI;

I111 - ymeHue onepupoBaTh MOHATUSAMU: KOMIUJIEKCHOE YHUCIIO, COIPSHKEHHbBIE KOMIUIEKCHbBIE
Yyuciaa, MOJYJIb M apryMEHT KOMIUIEKCHOTO uucia, ¢opMma 3alMcl KOMIUIEKCHBIX —4HCell
(reoMeTpuvecKasi, TPUTOHOMETpHUYECKast M aireOpandeckas); yMeTb MPOU3BOAUTH apH(PMETHUECCKHE
JIEUCTBHS C KOMIUIEKCHBIMH YHCIIaMU; IPUBOJUTH IIPUMEPHI UCII0JIB30BAaHUSA KOMILIEKCHBIX YHUCEIL;

I112 - ymeHue CBOOOJHO OINEPHPOBATH MOHATHIMH: CpeaHee apu]mMeTHdeckoe, MeanuaHa,
HauOoJIbIlIee U HAUMEHbBIIIEE 3HAUEHUS, pa3Max, JUCIEPCHUsi, CTAaHAaPTHOE OTKIOHEHHUE JJIsl OIUCAHUS
YHCIIOBBIX JAaHHBIX; YMEHHE HMCCIEJI0BAaTh CTATHCTUYECKUE JAaHHBIE, B TOM YUCJE C MPUMEHEHHEM
rpadM4ecKuX METOJIOB U AJIEKTPOHHBIX CPEICTB; rpa)MueCKH UCCIEIOBAaTh COBMECTHBIC HAOIIOICHUS
C TIOMOIIIBIO TarpaMM pacCceMBaHUs U JIMHEHHOW perpeccuu;

[113 - ymeHue HaXOAUTh BEPOSTHOCTU COOBITHI C MCIOJB30BAHUEM IpapUUECKUX METOJIOB;
HOPUMEHSATD JUIs pelieHus 3a1a4 (GOpMyJIIbl CIOKEHUS U YMHOKEHHSI BeposATHOCTEH, (popMymy momHoH
BeposiTHOCTH, QopMyny bepHymu, komOuHaTopHbIe (DAKTHI M (OPMYIBI; OIEHHUBATH BEPOSATHOCTH
peasbHBIX COOBITHI; yMEHHE ONepHpoBaTh MOHATHSAMU: ClydyaiiHas BeNWYHMHA, paclpeseieHne
BEPOATHOCTEH, MaTeMaTUYECKOE OKHWJaHHWe, AMCIEPCUS U CTaHIApPTHOE OTKJIOHEHHE CIydyalHOU
BEJIMYMHBI, (YHKIMU pacripeieseHns U IIIOTHOCTH PaBHOMEPHOIO, MOKa3aTebHOIO M HOPMAJIbHOTO
pacnpeneneHnii; yMEeHue MCIOoJb30BaTh CBOMCTBA M3YYEHHBIX pacIpe/eNeHui JUls pelieHus 3a1ad;
3HAKOMCTBO C TOHSATHSIMM: 3aKOH OOJBIIMX YHCEN, METOJbl BHIOOPOYHBIX HMCCIEIOBAHUMN; yMEHHUE
IPUBOJIUTH HPHUMEPHl MPOSIBICHUS 3aKOHA OOJBIIMX YHCENT B MPUPOIAHBIX U OOIIECTBEHHBIX
ABJICHUSX;

[114 - ymeHue CcBOOOJHO ONEPUPOBATH MOHATHSAMHU: TOYKA, TMpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKAH Yroj, JBYTPaHHBIA Yroji, TpPEXI'PaHHBIA  Yrod,
nepeceKaloIyecs, IapajyiesibHble W CKpEUIMBAIOIIMecs  OpsMble, NapauleJbHOCTh U
NEPINEHIUKYIAPHOCTh NPAMBIX U IUIOCKOCTEH, YroJl MEXAy MNPSMBIMH, Yrojdl MEXAYy NpSAMON H
IUIOCKOCTBIO, YTOJI MEXKIY IUIOCKOCTSMU; YMEHHE HCIIOJIb30BaTh MPHU PEIIEHUHU 3a/lad U3y4YeHHBIE
(dakThl U TeopeMbl IUIAHUMETPHM; YMEHHE OIICHHWBATh pa3Mepbl OOBEKTOB B OKPYXKAIOIEM MUDE;
YMEHHME OIEepUpOBaTh MOHATHSAMH: MHOTOTPAaHHHUK, CEYEHHWE MHOTOIpaHHUKA, MPaBUJIbHBIN
MHOTOTpaHHMK, TpU3Ma, MUpamMuia, (Urypa U MOBEPXHOCTh BpallleHUs, LMIMHJIpP, KOHYC, IIap,
cdepa, pa3BepTKa MOBEPXHOCTH, CEUEHUS KOHYCa U LIMJIMHAPA, apaJljieIbHbIe OCH UM OCHOBAHMUIO,
CeueHue Iapa, IMIOCKOCTb, Kacaromlascs c@epsl, LHWIMHIpPA, KOHYCa; YMEHHE CTPOMTH CEYECHHE
MHOTOTpaHHHKA, U300pakaTb MHOTOIPAaHHUKH, (QUTYPHl M MOBEPXHOCTHU BpAalllEHUS, UX CEUEHUSs, B
TOM 4YHCJIE€ C TOMOIIBIO JJIEKTPOHHBIX CPEACTB; YMEHHME NPHUMEHSATH CBONCTBA I€OMETPHUYECKHX



buryp, caMmocToATeIbHO (POPMYIUPOBATH OMPECICHUS U3y4aeMbIX (DUTYp, BBIIBUTaTh TMIIOTE3bI O
CBOWCTBaX M MpH3HAKaX TI'€OMETPUYECKUX (QHUTyp, OOOCHOBBIBATH WJIM OINpPOBEPraTh MX; yMEHHE
IPOBOAMTH KiIaccU(UKALUIO (QUTYp MO pa3iIuyHbIM MpPHU3HAKaM, BBINOIHIATH HEOOXOAUMBIE
JIOTIOJTHUTEIIbHBIE IOCTPOEHNUS;

[115 - ymenue cBOOOAHO OMEPUPOBATh MOHATHSAMH: IUIOWAAb (UTYPBI, 00beM (GUTYpHI,
BEJIMYMHA yIja, PACCTOSHUE OT TOYKM JI0 IUIOCKOCTH, PACCTOSHUE MEXY IpPSIMbIMHU, PACCTOSHHUE
MEXY IUIOCKOCTSMH, IJIOWAAb cdepsl, IJIOMEAAb MOBEPXHOCTH MNHPAMUAbI, MPHU3MBI, KOHYCA,
IMHApPa, 00beM KyOa, MPSIMOYTOJBHOTO Mapajulelenunena, MUPaMUAbl, MPU3MBI, IWIMHApPA,
KOHYca, Il1apa; yMEHUE HaXOAUTh OTHOUIEHHE 00bEMOB MOJOOHBIX (UTYD;

[116 - ymeHue CBOOOAHO ONMEPHUPOBATH MOHATHUSMU: JBIKEHUE, TApaUIeIbHBIA IMEpEHOC,
CUMMETpHUs Ha IUIOCKOCTH M B MPOCTPAHCTBE, IMOBOPOT, MpeoOpa3oBaHue M000UsA, MOIO0OHBIE
Guryphl; yMEHHE PAclO3HABATh PaBHBIC U MOJO0OHBIE GUTYPHI, B TOM YHCJIE B MPUPOJE, UCKYCCTRBE,
ApXUTEKType; YMEHHUE HCIIOJIb30BaTh T'€OMETPUYECKHE OTHOIICHUS, HAXOIUTh TIE€OMETPHUYECKHE
BEJIMYMHBI (JJTMHA, YTOJI, TUIOIIa (b, 00BEM) MPU PEUICHUH 3a7a4 U3 IPYTHX y4eOHBIX MPEAMETOB U U3
peaJbHON KU3HU;

[117 - ymeHue cBOOOJHO ONEpUPOBATh MOHATHSIMH: MPSIMOYIOJbHAs CHUCTEMa KOOpIMHAT,
BEKTOpP, KOOPJMHATHl TOYKH, KOOpAUHATHl BEKTOpPA, CyMMa BEKTOPOB, NPOMU3BEIACHHUE BEKTOpAa Ha
YHCII0, pa3ioKeHUue BEKTOpa Mo 0a3ucy, CKaIspHOE MPOU3BEIACHNE, BEKTOPHOE MIPOU3BEACHUE, YTOJI
MEXJly BEKTOpaMH; YMEHHE MCIOJIb30BaTh BEKTOPHBIM M KOOPAMHATHBIM METOA JUISl pPELICHUS
reOMEeTPUYECKUX 3a/1a4 U 3a1a4 APYruxX y4eOHBIX MPEJIMETOB; ONEepUpPOBaTh MOHATUAMH: MaTpuLa 2 X
2 u 3 x 3, onpeAenuTeNb MaTPULIbI, TEOMETPUYECKHUM CMBICIT ONIPEAETUTES;

I118 - yMeHnme MOIEIMPOBaTH pEajbHbIE CUTYAllUH Ha S3bIKE MAaTEMaTHKH; COCTAaBIIATH
BBIDAKECHMS, YDAaBHEHHs, HEPABEHCTBA M MX CHCTEMBI II0 YCIOBHIO 3aJa4yM, MCCIECI0BATh
IIOCTPOCHHbIE MOJIEIM C HCIIOJIb30BAaHUEM almnapaTa aiareOpbl, MHTEPIPETHPOBATH MNOIYYEHHBIN
pe3yabpTaT; CTPOUTh MAaTEMAaTUYECKHE MOJEIM C IOMOIIBIO T'€OMETPUYECKUX IOHATHUM U BEIWYMH,
pemiarb CBA3aHHBIE C HUMHU IIPAKTHYECKUE 3aJa4yd; COCTABIATb BEPOSATHOCTHYIO MOJECIb H
WHTEPIPETUPOBATh  IOJYYECHHBIM  pE3yJabTaT; pelmarbh NPUKIaJAHbBIE  33aJa4d  CPEeACTBaAMU
MaTeMaTHYECKOro aHaJIM3a, B TOM YHCIIE COLMAIbHO-DKOHOMUYECKOTO M (PU3MUECKOT0 XapaKTepa,

I119 - ymenue BbIOMpATh MOAXOASIIUN METOJ ISl PEeIlIeHUs 3a/1a4i; TOHUMaHHe 3HaYMMOCTH
MaTeMaTUKHU B U3yUYE€HUU MPUPOIHBIX U OOIIECTBEHHBIX MPOIIECCOB U SIBJICHUI; YMEHHE paclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTEMAaTUKH B HMCKYCCTBE, YMEHHE INPUBOIUTH IPUMEPbl MATEMaTUYECKHUX
OTKPBITHI POCCUMCKON U MUPOBOW MaT€MAaTHYECKOW HAYKH.



3 TEMATHYECKOE IINTAHUPOBAHUE U COAEP)KAHUE YYEBHOI'O IIPEIMETA

HaumeHnoBanue Coaeprxanue yueOHOro Mmareprasia 1 GopMbl OPraHM3aNMH 1eSITeIbHOCTH 00y4a0IINXCs O0bem Koasbt
pas3ziesioB B yacax | pe3yJbTarTo
U TeM B OCBOCHUSA
ooI11
1 2 3 4
Pa3nea 1. Anreopa. 134
Coaep:xxanue yueOHOro MaTepHaJia JI1, M6, M8,
Tema 1.1.BBenenune. | 1 MaremaTHKa B HayKe, TeXHUKE, SKOHOMUKE, HHOOPMAIIHOHHBIX TEXHOJIOTHSIX U 2 MI11, I11,
IPaKTUYECKOH esTenbHocTH. Llenu 1 3a1aun n3yyeHust MaTeMaTUKU IIPU OCBOCHUU 119
npodeccuit CI1O u cnenmansuocteit CIIO.
Coaep:xanue yueOHOro MaTepuaJia
1 MmuosxecTBO uncen. Llensie u panoHanbHbIe Yucia. J{eiiCTBUTENIbHBIE YHUCIIA. 2 JI1, J14, 112,
KommnekcHsle uncina. [IpubamkeHHble BBIYUCICHHUS. 115, 111
Tema 1.2. DopMyJibl COKPALLIEHHOTO YMHOXKEHHUS.
Pazeurne IIpakTHyeckue 3aHATHS
HOMSITHS © 1 Apudmerndeckne 1eHCTBUS HAJ YMCIaMU, HAXOKACHUE PUOIKEHHBIX 3HAYEHU N
quce. BEJIMYMH U MOTPEUIHOCTEN BBIYUCIEHNH (a0COIFOTHON 1 OTHOCUTENBHOM ), CPaBHEHHE 2 JI1, JI4, 115
YHCIJIOBBIX BBIPA)KEHUH.
2 [TpeoOpa3oBanue palMoOHAIBHBIX BhIpaXeHUH. [Ipumenenune GopMyi cokpameHHOro 4 JI4M11,117
yMHOXeHUs. Pelienue palnoHaabHbIX ypaBHEHUI U HEPaBEHCTB.
Coaep:xxanue yueOHOro MaTepuaJia
1 Oyukuuu. OOnacTh oOmnpeAeneHuss M MHOXKECTBO 3HayeHWH; rpadux QyHKUMH,
nocTpoeHue rpaguKoB QyHKIMMA, 3aJaHHBIX PAa3IMYHBIMU CIIOCOOAMHU.
Tema 1.3. ®ynkuuu CpoiictBa  (QyHKIMH. MOHOTOHHOCTb, YETHOCTh, HEYETHOCTh, OIPAHUYEHHOCTD,
u rpadpukm. nepuoIM4HOCTb. CriocoObl 3ajaHNs (QYHKIIHH.
[TpomexyTku Bo3pacTaHus U yObIBaHMsI, HauOOJbIlIEE U HaWMEHbIIee 3HAYEHMsI, TOUKH 5 JI3, M1, 118

skcTpemyma. ['paduueckas unTepnperanus. [Ipumepsl GyHKIIMOHATBHBIX 3aBUCUMOCTEMH
B pEAJbHBIX TMpoIeccax W SBICHUSAX. ApudMeTudeckue omeparuu Haj (yHKIHASIMH.
[TonsiTve 0 HEMIPEPHIBHOCTU (DYHKITUH.

Crnoxnast ¢yHkius (xkommnosunus). OOpatubie ¢(yHkmuu. OO0nacTh ompeneneHus u

o0nactb 3HaueHui oOpatHoi GpyHkuuu. ['paduk odpaTHON DyHKIMU.




[IpeobpazoBanus rpadukos. [lapannensHblii mepeHOC, CHMMETPHSI OTHOCHTEIBHO OCEH

KOOPJMHAT U CUMMETpPHUs OTHOCUTENIBHO Havania KOOPAUHAT, CHMMETPHSI OTHOCUTENIBHO
OPSIMOM Y = X, paCTSDKEHUE U C)KaTUE BAOJb OCEH KOOPAMHAT.

I[IpakTnyeckue 3aHATHS

1

[Ipumepsl 3aBUCUMOCTEN MEXIy NMEPEMEHHBIMH B PEAIbHBIX MPOIECCaX M3 CMEKHBIX
mucuurinH.  Onpenenenne ¢yHkuui. [loctpoenne u ureHue rpadukoB (QyHKITHI.
HccnenoBanne ¢yHkuuu. CBOMCTBA JIMHEHHOM, KBagpaTUYHOH, KYCOUHO-TUHEHHOW WU
IpoOHO-IIMHEeWHOW  QyHKUMHA. HempepeiBHBIE W mepuoaguveckue  (QyHKIUU.
[TpeoOpasoBanus rpaduka Gyakuuu. ['apmonnyeckue xonedanws. [Ipukiaanbie 3a1a4m.

12

JI7, M11,
M3, 118

CamocrosiTesibHasi padora.
Pabora ¢ yueOHOI 1 cripaBOYHOM TUTEPATypOid, paboTa ¢ KOHCIICKTOM JISKIIHA, PEIICHHUE
yIpa)xxHEeHHH 1Mo 00pasily, HOArOTOBKa pedepaToB U COOOIICHUH.

JI7, M11,
M3, I18

Tema 1.4. Kopnu,
CTEelNeHH U
Jorapu(pmsi.

Coaep:xanue yueOHOro MaTepuaJia

1

Kopuu wu crenenn. KopHu HaTypanbHOM CTeNeHM U3 YMCIa M HUX CBOMCTBA.
HppauroHanbHbIE ypaBHEHMUS.

CreneHu ¢ palMOHANIbHBIMU IIOKA3aTeIsIMU, UX cBoWcTBA. CTENeHU C JeHCTBUTEIbHBIMU
nokazarensiMi. CBOWCTBa CTENEHH C JCHCTBUTEIBHBIM MoKaszareneM. [loka3zaTenmpHast
¢ynkuus. [TokazaTenbHble ypaBHEHUS! M HEPABEHCTBA.

Jlorapudwm. Jlorapudm gucima. OcHOBHOE JOrapuPMHUIECKOE TOXKIECTBO. [lecaTHIHbBIC U
HaTypaibHble Jorapu¢msl. IlpaBuna paeiictBuil ¢ norapudmamu. Ilepexon k HOBOMY
ocHoBaHuto. Jlorapupmuueckas  ¢yHkuus. Jlorapupmuyeckue  ypaBHEHUS U
HEpPaBEHCTBA.

10

JI4, I11, 116,
117

HpaKTuqecm[e 3aHATHUSA

1

Brruucnenue u cpaBHeHUE KOpHEW. BrlnonHenne pacueTos ¢ pagukaiamu. Pemenne
MPPALMOHAIBHBIX YPABHEHUM.

J14, M2, M7,
116, I17

Haxoxaenue 3HaueHuil creneHei ¢ paloHaibHbIMU Noka3aTensMu. CpaBHEHHE
crenieHeil.  IIpeoOpa3oBaHusl  BBIpaKEHHWH, COAEp)KallMX  CTemneHu. PemieHue
[IOKa3aTeJIbHBIX YPABHEHUN U HEPABEHCTB.

J14, M2, M7,
116, I17

Haxoxnenue 3HaueHuit jorapudma mo npous3BoiIbHOMY ocHoBaHuUIO. [lepexon oT ogHOrO
ocHOBaHusl jorapugma k napyromy. CpaBHenue norapudmosn. JlorapudmupoBanue u
NOTEHLIUPOBAHNE BBIPAKECHUM.

Pemienue norapupMudeckux ypaBHEHHI U HEPABEHCTB.

J14, M2, M7,
116, 117

CamocrosiTesibHas padora.
Paborta ¢ yueOHOIi 1 cipaBOYHOM TUTEpaTypoil, paboTa ¢ KOHCIIEKTOM JIEKLUH, peleHne

J14, M2, 116,
117




YIOPaKHEHHH Mo 00pa3ily, MOAroToBKa pedepaToB M COOOIICHUIA.

Tema 1.5. OcHOBBI
TPUTOHOMETPHH.

Coaep:xanue yueOHOro MaTepuaJia

1

Panuannas mepa yrna. Cunyc, KOCHHYC, TAHT€HC M KOTAHT€HC yria. 3HaKu CHHYCa,
KOCHHYCa, TAHTE€HCA U KOTAHT'€HCa 110 YETBEPTSIM.
OcHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA.

®opmyiibl ipuBeaeHusA. opmyiibl crnoxeHus. DopmMyiisl 1BoitHOTO yriia. DopMyibl M9, 11, 16,
IIOJIOBUHHOT'O yIJia. 117
[IpeoOpa3oBaHue CymMMbl TPUTOHOMETPUYECKHX (DYHKIMI B IpOU3BEACHUE W
IIPOU3BENICHUS B CYMMY.
[TpeoOpa3oBaHus MpoCTEHIINX TPUTOHOMETPUYECKUX BBIPAKCHUM.
Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpapUKH.
OO6nacTp onpeneneHuss 1 MHOKECTBO 3HAUEHUI TPUTOHOMETPUUYECKUX  (DYHKIHIA.
OO6parHble TpUuroHoMeTpudeckne QyHKIUUA. APKCUHYC, apKKOCHHYC, QpKTaHT€HC U
apKKOTAaHI'EHC.
IIpocreiiire TPUrOHOMETPUYECKUE YPABHEHMUS.
Penienne TpUroHOMETPUUYECKUX YPABHEHUM OCHOBHBIX THUIIOB.
IIpocreiimine TPUrOHOMETPUYECKUE  HEpPABEHCTBA.
IIpakTHyeckue 3aHATHS
1 Pannannblii MeTOA U3MEPEHUS YIJIOB BPAILLIEHUS U CBSA3b C IPaJAyCHON MEPOM.
[Tpumenenue dpopmyin i npeoOpa3oBaHUsI TPUTOHOMETPUUECKUX BBIPAKEHUH.
[IpocTeiine TPUrOHOMETPUYIECKUE YPABHEHHS U HEPABEHCTBA. 14 JI8, M7, 116,
PelieHre TPUrOHOMETPUIECKAX YPABHEHUM 1 HEPABEHCTB. 117
Conep:xxanue yueOHOro MaTepuaJia
1 IMTocnenoBarenpHOCTH. CIOCOOKRI 3aMaHUS U CBOMCTBA YMCIIOBBIX IIOCIIEA0BATEILHOCTE.
Tema 1.6. Hauaua [TonsiTue o npenene nocneaoarenbHOCTU. CylIeCTBOBaHUE MTPEAEIIa MOHOTOHHOM
MaTeMaTH4YeCKOro OrpaHMuYeHHOMN mocneaoBareabHoCcTH. CyMMHpPOBaHUE MOCIEI0BATENIbHOCTEN.
aHaJmn3a. [TpousBonHas. [ToHaTHe 0 MpoM3BOIHONW (YHKLMHU, €€ T€OMETPHUECKUN U (QU3NUECKuit
IIponsBonnasn u eé CMBICI. YpaBHEHUE KacaTelbHOH K rpa@uky ¢pyHKiuu. [Ipon3BogHbIe CyMMBI, pa3HOCTH, 6
NpuMeHeHHue. NPOM3BEACHUS, YAcCTHOTO. [IpoM3BOAHBIE OCHOBHBIX JJIEMEHTapHBIX  (YHKIHH. 12, 11__1111(’) 119,

[TpousBogHas cnoxHOM ¢GyHKIuU. IlpuMeHeHue NPOU3BOAHONW K HCCIEIOBAHUIO
¢yHkuui 1 nocrpoenuto rpaduxos. Bo3pactanue u yobiBaHue (QyHKIMHA, COOTBETCTBUE
BO3pacTaHus U yObIBaHMs QYHKIMHA 3HAKY TPOU3BOTHOM.

IIpakTHyeckne 3aHATHA




YucnoBast MOCIENOBATENbHOCTh, CHOCOOBI €€ 3a/JaHus, BBIUMCICHUS YICHOB
nociueaoBarenbHOCTH. HaxoxaeHue npezaena nocie10BaTeIbHOCTH.
[TpaBuiia u popmynsl quddepeHpoBanus, Ta0IMIIAa TPOU3BOIHBIX dJIEMEHTAPHBIX

byHKIN.

14

MexaHn4ecKUil 1 TEOMETPUYECKUIM CMBICI MPOU3BOJHOM. Y paBHEHUE KacaTEIbHOM B M2, M11,
obmieM Buze. MccnenoBanue GyHKIUU C TOMOIIBIO TPOoM3BOIHON. Haxoxnenue 1110, IT18
HauOOJIBIIEr0 U HAMMEHbIIETO 3HaYeHUs (PYHKIHU.
Conep:kanue y4eOHOT0 MaTepuaJia
1 [TepBooOpaznas u unterpain. [IpuMeneHue onpeneneHHoro NHTErpaia 1 HaX0XKIACHUS 4 JIe6, 1110,
Tema 1.7. Ionaiu KpuBoirnHenHoi tpaneuuu. @opmyna Hetotona—Jleitonnna. lpumenenus I118
HuTerpan u ero UHTETpasa B (U3MKE U TE€OMETPHH.
NpUMCHEHHC. IIpakTHYeckue 3aHATHA
1 Wnrterpan u nepBooOpazHas. HaxoxneHue nepBooOpa3HOM U BBIYMCIEHUE 11\_[/[11 é’
ornpenenéHHoro uHTerpaia. Ilpumenenne uurerpana Juist BBIUUCIICHUS (PU3HUECKUX 20 1 8’
BEJIMYMH U IUIoIaael Gpuryp.
CamocrosiTeibHas padora.
Paborta ¢ yueOHOIi 1 cipaBOYHOM JTUTEpaTypoil, paboTa ¢ KOHCIIEKTOM JICKIIUH, pelieHHe 10 JI5, M11,
yIpakHEeHHH 1o 00pasily, MIOAroToBKa pedepaToB U COOOIICHUH. I118
Pa3nes 2. KomOuHaTOpHKa, CTATHCTHKA U TEOPHS BEPOSATHOCTEN. 26
Coaep:xanue yueOHOro MaTepuaJia
1 OCHOBHBIE MIOHATUS KOMOMHAaTOpHKH. [To[cUeT Ynca pa3sMeIeHHii, NEPECTaHOBOK, JI1, 113, T14,
couetanuil. Popmyna 6uHoma HetotoHa. CBoiicTBa OMHOMUHAIBHBIX KO GUIIMEHTOB. 4 119
Tema 2.1. Tpeyronsauk ITackans. [Tonarue rpada, csisHoro rpada. Jlepesbs.
Komouunaropuka. IIpakTHyeckue 3aHATUSA
1 [TpaBuiia komOuHaTopuku. Pemenne koMOMHATOPHBIX 3aa4. Pazmerienus, coueTanus 8 JI9.M7,
u niepectaHoBku. bunom Herotona u tpeyronsauk Ilackans. [Ipuknansslie 3agaun. MIT,
14
Conep:xanue yueOHOro MaTepuaJia
1 Co0bbITHE, BEpPOSITHOCTH COOBITHS, CII0OKEHHE U YMHOXKEeHUE BeposTHOCTe!. [lonsTue o
Tema 2.2. DiieMeHTBI HE3aBUCHUMOCTHU COOBITHH. JIMCKpeTHas cilyyaiiHas BeIMYMHA, 3aKOH €€ pacpeaeIeHHUs.
TeOpuH YuciioBbIE XapaKTEPUCTUKU AUCKPETHOM CITydalHOW BeM4YuHBL. [IoHATHE O 3aKOHE 4 MBS, 111,
BEPOSITHOCTEH H OOJIBIINX YHCEN. 1112, T113

MAaTEeMATHYEeCKOM

HpCI[CTaBJ'ICHI/IC JaHHBIX (TaGHI/IL[LI, AuarpaMmebl, Tpa(I)I/IKI/I), reHepajibHass COBOKYITHOCTb,




CTATHUCTHKH. BbIOOpKA, cpeiHee apupMeTuyeckoe, MeauaHa.
IToHsTHE 0 3a]JaYaX MATEMATHYECKOW CTATUCTUKMU.

IIpakTnyeckue 3aHATHS

1 Knaccuueckoe onpenenenne BEposiTHOCTH, CBOMCTBA BEPOATHOCTEH, TEOpEMa O CyMME JI9, M2,
BepoATHOCTell. Bbluncnenue BeposTHOCTEH. IIpencTaBleHHE YHCIOBBIX JAHHBIX. 10 12,
[Tpuknansele 3agaun. 113,
118
Pasnen 3. leomerpusi. 98
Conep:kanue y4eOHOT0 MaTepuaJia
1 B3aumHoe pacnionoxenue IByX IpsMbIX B pocTpaHcTBe. [lapaiienbHocTh npsMoil u
wiockocty. [lapamnensHocTs iockocTeil. [lepnenankynspHOCTb MPSIMOI U IIIOCKOCTH.
IlepnenauKysip ¥ HaKJIOHHAsA. YTOJI MEXAY IIPSAMOM U IUIOCKOCTBIO. JIBYrpaHHBIN yroJl.
VYron mexay miockocTsmMu. [leprnenauKynsapHOCTb IBYX IIOCKOCTEH. 10 J13, M5, M9,
['eomeTpuueckue mpeodpa3zoBaHus IPOCTPAHCTBA: MApAIUICIBHBIN IEPEHOC, CAMMETPHS I114, 1116,
OTHOCHTEJIBHO IIJIOCKOCTH. 1119
[TapannensHoe npoekTupoBanue. [lnomanp oproroHaibHOM npoekuu. M3o0paxxenue
IPOCTPAHCTBEHHBIX (pUTYD.
Tema 3.1. IpakTHyeckue 3aHATHS
IIpsivele n 1 B3anMHOE pacnosoKeHus IPSMBIX. YTOJ MEXAY IPSIMBIMHU.
NJI0CKOCTH B B3anMHOe pacmojiokeHHe MPSAMBIX U IUIOCKOCTed. IleprneHauKynsip W HAKIOHHAs K
pOCTPaHCTBE. IJIOCKOCTH. YTOJI MEKTY TPSIMOM M TIOCKOCTBIO. TeopeMbl 0 B3aMMHOM PacCIiOIOKEHUH
OpPSMOM U TIIOCKOCTH.
Teopema 0 Tpex nepHeHIUKYIsApax. 10 TI3.M2.M5
[Tpu3Haku u cBOMCTBA NMapasIeNbHBIX U MEPIEHAUKYISIPHBIX JIOCKOCTEH. H’l l'fl 4 ’
Paccrostnue OoT TOYKM A0 MJIOCKOCTH, OT MPSAMOM O IJIOCKOCTH, PACCTOSTHUE MEXIY ﬁl 6 ’
IUIOCKOCTSIMU, MEX/y CKPEIIUBAIOIIUMUCS MPSIMBIMH.
[TapannenbHOE MPOEKTUPOBAHUE U €ro CBOMCTBA. Teopema O MIOMIAAX OPTOTOHAIBHOU
POEKIIMM MHOTOYTOJIbHUKA.
CamocrosiTesibHast padora. JI3, JI5,
PaGoTa ¢ yueGHOM M CITPaBOYHOM JTMTEPATYPOi, paboTa ¢ KOHCIIEKTOM JIEKIWH, PEIIEHHE 8 M2,111

yrpaxxHeHHH 1o o0pasily, HOAroToBKa pedepaToB U COOOIIEHUH.

Conep:xanue yueOHOro MaTepuaJia

1 | IlpsmoyromnpHas (JiekapToBa) CUCTEMa KOOPAUHAT B MpocTpaHcTBe. DopMyiia pacCTOSTHUS
MEXy ABYMsl TOUKaMH. Y paBHEHUs c(hepbl, MIOCKOCTU U MPSIMOH.
Bexropsl. Moayib BekTopa. PaBeHcTBO BEKTOPOB. CII0KEHHE BEKTOPOB. Y MHOKEHUE 8 JI3, M4, TT17

Tema 3.2.




Koopaunatel u BEKTOpa Ha 4yucio. Pa3nokeHrne BEKTOpa Mo HAMPaBICHUSIM. YTOI MEXKIY ABYMS
BEKTOPBI. BekTopamu. [Ipoekuust Bektopa Ha ock. KoopaunaTel BekTopa. CKalsipHO€E IPOU3BEACHUE
BEKTOPOB.

IIpakTHuYyecKkue 3aHATHS

1 Bexkropsl. [leiicTBus ¢ BekTopamu. JlekapToBa cucTeMa KOOpJIUHAT B MIPOCTPAHCTBE.
YpaBHEHHE OKPYKHOCTH, CPEPEHI, MITOCKOCTH. PaccTosiHue Mex 1y Toukamu. JleiicTBus ¢ J13, M12,
BEKTOPaMH, 3alaHHBIMH KoopauHaTaMu. CKalsipHOE IPOU3BEIEHHE BEKTOPOB. BekTopHoe 16 117, 1118
ypaBHEHHUE NMPSMOI U MIIOCKOCTH. Vcnosib30BaHuEe BEKTOPOB MPH J1I0KA3ATEIBCTBE TEOPEM
CTEPEOMETPUHU.

CamocrosiTesibHast padora.

Pabora ¢ yueOHOI1 1 clipaBOYHOM JUTEpaTypOid, paboTa ¢ KOHCIIEKTOM JICKIUH, pelIeHne 8 JI3, JI5, T118,

yIpaxxHEeHHH 1Mo 00pasily, HOAroToBKa pedepaToB U COOOIICHUN. M12

Conep:xxanue yueOHOro MaTepuaJia

MHuororpansisie yribl. Beinmykibsle MHOrorpanHuku. llpsmas ¥ HakjIoHHas mpu3Ma.
[IpaBunbHas npusma. [lapamnenenunen. Ky6. Ilupamupa. IlpaBunbHas mnupamuia.
VYceuennas nupamuga. Terpasap.

Cummerpui B KyOe, B mapajuiesnenuiesie, B npu3Me u B nupamue. CeueHus Kyoa,
npu3Mbl U upaMusl. [IpencraBienre o npaBUIbHBIX MHOTOTPaHHUKAX.

Tema 3.3. [Mununap u KoHyc. YcedeHHbI Konyc. OceBble CEUEHUS U CEUEHMs], Tapaljie/IbHbIe
MHOrorpaHHNUKH H OCHOBAHHUIO. 14
KpYIJible TeJia. [Map u chepa, ux ceuenus. KacarenpHas miockocTs Kk chepe.

O6mwem u ero usmepenue. MurerpansHas ¢popmyna o0bema.

®opmyisl 00beMa Kyda, IpsIMOYTOJIBHOTO TapajliesenuIe a, IpU3Mbl, IUIHHAPA.
®opmyiibl 00beMa MUpaMusl U Konyca. GopMyIbl IUIOMAAN TOBEPXHOCTEN IUIMHIPA U
koHyca. ®opmysbl 00beMa 1mapa U miouaau chepsl.

[TogoGue Ten. OTHOIIEHUS TIIOMIAEH TOBEPXHOCTEN M 00BEMOB TTOIOOHBIX TE..

J1, M4, 111,
115

IIpakTnyeckue 3aHATHS J14, M7,
1 PasnuyHble BUIBI MHOTOIPaHHUKOB. VX H300pakeHusl, ceueHust ¥ pa3BepTku. CUMMETpHs 18 M10, IT15,

TeJ BpalleHHs] U MHOTOTPaHHUKOB. Berurcienue miomazeit 1 00beMoB. 118

CamocrosiTe/ibHasi padoTa. 6 JI4, 1115,
Pabora ¢ yueOHOIi 1 cipaBOYHOM TUTEpaTypoil, paboTa ¢ KOHCIIEKTOM JIEKIUH, peleHne 1138
yIpakHEeHHH 1Mo 00pasily, MoAroToBKa pedepaToB U COOOIICHUH.

Pa3nea 4. [lpumeHeHne MaTeMaTHYeCKHX METOA0B B NPO¢eCCHOHAIBHOM 1esiTeIbHOCTH. 12

Tema 4.1. ‘ IIpodeccnonanbHO-OPHMEHTHPOBAHHOE COeP:KaHMe (CoaepsKaHue IPUKJIATHOTIO MOAYJIs)




MaremaTuveckue ['eomeTpuueckue npeodpazoBaHus IpocTpaHcTBa. [IpuMeHeHne napamienbHOro M2, 1118
MeTobI B MPOEKTUPOBAHHUS, CEYCHUI MHOTOIPAaHHUKOB U KPYIJIBIX TeNl B MPO(ECCHOHATBHOM
npodeccHonaILHOl nesitenbHOCTH. [IprMeHeHne maTemaTuyeckux Gopmyi.
HeSITeILHOCTH IIpakTH4YeckHe 3aHATHA M2, IT18
Pemenue 3amay Ha reoMeTpUYecKre MPeoOpa3oBaHUS MPOCTPAHCTBA (MApaUICIbHBIM MEepPEeHoc, 12
CUMMETpHUSI OTHOCUTENIbHO IUIOCKOCTH). [IpuMeHeHne mapaiienbHOro NpOEKTUPOBAHUSA U €ro
CBOWCTB TMpH pEUICHUH TNpo(ecCHOHANbHBIX 3anad. Pacuer yrioB, MOHATHE MPOMOPIIHA.
N300paxkeHnss ceyeHUl MHOTOTPAaHHUKOB U KpyribIX Ten. [IpuMeHeHne MareMaThyecKux
dbopmy1 11 ipoecCnOHANBHBIX PACUETOB.
Koncyabranumn
IIpome:xyTounasi arrecranus (AuddepeHUNPOBAHHBIN 3a4eT, IK3aMeH) 4
Bceero: 274




4 YCJIOBUS PEAJTIM3AIIMU ITPOI'PAMMBI YYEBHOTI'O ITIPEIMETA

4.1 MaTepuajibHO-TEXHHYECKOE o0ecneyeHne

Jliia peanuzanuy nporpaMMbl y4eOHOTO MpeAMETa MPelyCMOTPEHO HAIMYUE CIEAYIOLINX
CHEIHAIbHBIX TTOMEIICHUH:

— Kabuner MmaTemaTHKu:

— OcHoBHOe o0OopynoBanue: Jlocka moakatHas; MyIbTUMEIUHHBIA KOMILJICKT
(mpoektop Casio XJ-V2, skpan Lumien EcoPicture); IlapTel yuenuueckue npoiinbie; Ctoi
npenoaasarens; CTyibs.

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

4.2 UudopmanmoHHoe o0ecnieyeHne pean3aiiu nporpaMmmbl

Jlnst  peanM3anyd  mporpaMMmbl  ydeOHoOro mipeamera OumOmmoreuynwrid ¢ongy BBIY
YKOMIUIEKTOBAH NIEYAaTHBIMH U DJICKTPOHHBIMU H3IAHHSIMH.

OOyuaromuecs U3 Yuclia UHBAIHUJIOB U JIUI] C OTPAaHUYEHHBIMH BO3MOKHOCTSMH 3JI0POBbS
o0ecrieyeHbl MeYaTHHIMU W (WJIM) DJIEKTPOHHBIMU 00pa30BaTENbHBIMU pecypcamu B (opmax,
aJaNTUPOBAHHBIX K OTPAHUYECHUSAM UX 310POBbSL.

OcHoBHasi iuTEpaTypa
1. Amumos, HI.A. Komsarun, FO.M. u nap. Maremaruka: anrebpa u Hayaia
MaTeMaTHYeCKOT0 aHajin3a, reoMerpus. Anredpa m Hadana: yueOHuk. @I'OC / III. A. Anumos,
0. M. Komsirua u ap. — MockBa: M3narensctBo «lIpocBemenue», 2023. — 464 ¢. — ISBN:
9785091072105. —TexcrT: AIIEKTPOHHBIH. —URL:
https://znanium.ru/catalog/document?id=432591
2. Aranacsn, JI.C., byryzoB, B.®. u gnp. Maremaruka: anrebpa u Hayaia
MaTeMaTHYeCKOro aHaiusa, reometpus. ['eometpus: yueOHuk (ba3oBblil u yriayOneHHbI YPOBHHU)
/ JI.C. Atanacsn, B.®. byry30B u ap. - MockBa: U3marensctBo «I[IpocBemenue», 2024. — 288 c. -
ISBN:9785091121377.-Tekct:anexkrpornsiii. URL:https://znanium.ru/catalog/document?id=447184

3. boromonos, H. B. Anrebpa W Hayaia aHanu3a: Y4YEOHMK JUISL CPEIHEro
npodeccuonansHoro odpasosanusi / H. B. boromonoB. — Mocksa: MU3narensctBo FOpaiit, 2025.
— 240 c. — (ITpodeccuonanvHoe obOpazoBanme). — ISBN 978-5-534-09525-8. — Tekcr:
AIIEKTPOHHBIN // Ob6pa3oBarenbHas miatdopma IOpaiit [calT]. — URL:

https://urait.ru/bcode/561040
4. Cenppix, Y. FO. Maremaruka: yyeOHUK U MPAKTUKYM Ul CPEAHEr0 MPOQecCHOHAIBHOIO

obpazoBanust / U. 0. Cenpix, 10. b. I'pedennukoB, A. 0. IlleBeneB. — Mocksa: U3garenbcTBo
FOpaiit, 2025. — 393 c. — (IlpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-19259-9. —
Texcr:  snextponnsld //  OOpazoBarenvHas  1uiatgopma  FOpait  [caiit]. —  URL:

https://urait.ru/bcode/561073.

JlonoTHUTEILHAS JTATEpPaTypa

1. Kpemep, H. I Matematuka 18 KoOJUIe[kKed : Y4eOHHUK JUIsl CpPEAHEro
npodeccuonanbHoro obpasosanus / H. III. Kpemep, O. I'. Koncrantunosa, M. H. ®puaman ; non
penakmueit H. I11. Kpemepa. — 12-¢ u3zn., nepepab. n mon. — Mocksa : M3narensctBo HOpaiit, 2025.

— 408 c. — (IIpodeccuonanbHoe obpasoBanue). — ISBN 978-5-534-17852-4. — Teker :
aneKTpoHHbIH // O6pa3zoBarensHas mardopma FOpaiit [caitr]. — URL.: https://urait.ru/bcode/560553
2. [IlaBmouenko, 1O. B. Marematka : Y4eOHMK W TIPAKTUKYM [UISI CPEIHETrO

npodeccuonansHoro obpazonanus / 0. B. [laBmouenxo, H. 1. Xaccan ; non obmeit pegaxueii FO.
B. TlaBntouenko. — 5-e uzj., nepepad. u gon. — Mocksa : U3narensctBo HOpaiit, 2025. — 219 ¢. —
(ITpodeccronansnoe obpazoBanue). — ISBN 978-5-534-18367-2. — Tekcr : ameKTpoHHBIH //
OopazoBarenbHas miardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/560931.



HNHuTepHeT — pecypcsl:

agrwpnE

www.newlibrary.ru - HoBas 3eKTpoHHAs OMOIMOTEKA;

WWW.edu.ru — deepaibHbIi IOPTaI POCCHHCKOT0 00pa3oBaHMUS,;

http: //window.edu.ru/ - exrHoe OKHO HOCTYyIA K HHPOPMAIIMOHHBIM pECypcam
wwwe.fcior.edu.ru (MapopMaoHHbie, TPEHUPOBOYHBIC M KOHTPOJIbHBIC MAaTCPHAJIbI);
www.school-collection.edu.ru (Eaunas kosutekiuu UG POBBIX
00pa30BaTebHBIX 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 OCBOEHHMSA YYEBHOI'O IIPEJIMETA

KOHTpOJIB M OLICHKa Cq)OpMHpOBaHHOCTH JIMYHOCTHBIX, MCTAITPCIAMETHLIX U MPCIMETHBIX PE3YJILTATOB
OCYHICCTBIIAKOTCA B COOTBETCTBHUU CO CICAYIOIIMMHU ITOKA3aTCIIAAMMU:

PesyabTaTnl 00yueHus OcHoBHbBIE NOKa3aTeJ N OLIEeHKHU pe3yJbTara
Tema OueHo4HOe CPeICTBO
JInuHoCTHBIE
JI1 - chopmMHUpOBaHHOCTH Tema 1.1. BBenenue YCTHBIN omnpoc (1.5.1)
npeAcTaBieHuil o Marematuke kak | Tema 1.2. Pazputue nousarust o | ycTHbINA onpoc (m.5.1)
YHUBEPCAIbHOM SI3bIKE HAYKH, qyucIie [IpakTrueckoe 3aHsTHE
CPEACTBE MOJICIIMPOBAHUS SIBIICHUI Ne 1 (camocTosiTenbHas
U MIPOLIECCOB, UJIEAX U METO/Iax pabota)
MAaTeMaTUKHU Tema 2.1. KomOGunaropuka YCTHBIM onpoc (m.5.1)
Tema 3.3. MHOTOrpaHHHUKHU U YCTHBIN omnpoc (1.5.1)
KpyTJble Tela
JI2 - nonumanue 3HauummocTu | Tema 1.6. Hawana YCTHBIN omnpoc (1.5.1)
MaTeMaTUKU I E Hay4yHO- | MaT€MaTU4YEeCKOro aHaIu3a.
TEXHUYECKOT'O nporpecca, | [IpouszBonHas u eé
c(OPMHPOBAHHOCTH OTHOIIEHUS K | MIPHUMEHEHHE
MareMaThuke Kak K  4acTu
00111e4eTI0BEYEeCKOM KYJBTYPBI
yepe3 3HAaKOMCTBO C MCTOpUEH
pa3BUTHUS MaTeMaTHKH,
3BOJIIOLIUEH MaTEeMaTUYECKHUX
uuaeu
JI3' - pa3Butue Jgoruueckoro | Tema 1.3. ®yukiuu u rpaduku | ycTHbIN onpoc (m.5.1)
MbIlIEHUs], TpocTpaHcTBeHHOro | Tema 3.1. [Ipsimbie u YCTHBIHA onpoc (1.5.1)
BOOOpaKEHUs, AITOPUTMHUYECKON | MIIOCKOCTU B MIPOCTPAHCTBE [IpakTrueckoe 3aHsTHE
KYJIbTYpHI, KPUTUYHOCTH Ne 1 (camocTosTenbHas
MBIIICHUS Ha YPOBHE, paborta)
Heooxomumom  miua  Oyaymedt | Tema 3.2. KoopauHats! u YCTHBIN ompoc (m.5.1)
npogeccuoHaIbHON BEKTOPBI [IpakTnueckoe 3anarue
NEeSTeIbHOCTH, JUISl TPOJOJIKEHUS Ne 1 (camocTosTenbHas
00pa3oBaHMs U caMO0OPa30BaHUs paborta)
JI4 - oBnagenue | Tema 1.2. Pa3BuTHe NoHATHA O | YCTHBIN onpoc (1.5.1)
MaTeMaTUYeCKUMU 3HAHUSIMU U | YHUCIIE [IpakTuueckoe 3anarue
YMEHHUSIMH, HEOOXOANMBIMU B Ne 1-2 (camocTositenbHas
IIOBCEIHEBHOMN KHU3HU, JUIS paborta)
OCBOCHHSI CMEXKHBIX ecTecTBeHHO- | Tema 1.4. KopHu, ctenenu u YCTHBIN onpoc (1.5.1)
Hay4HbIX JUCHUTUINH U | morapugmsl [IpakTnueckoe 3anarue
JUCHUIUIMH  NPO(PECCUOHAIBHOTO Ne 1-3
LMKIIA, JUTSt MOJIy4EeHUs (camocrosTenbHas
oOpa3oBaHust B o0JacTsix, He pabota)
TpeOyIOIIHIX yrayonennoit | Tema 3.3. MHOTOTpaHHHUKHU U [IpakTrueckoe 3aHsTHE
MaTeMaTHYECKOU MOATOTOBKH KpYyIJIbIE TEJIa Ne 1 (camocTosTenbHas
pabota)
JIS - rotroBHOCTH 1 criocoOHOcTh K | Tema 1.7. MHTerpan u ero YCTHBIN OIIPOC
00pa3oBaHMIO, B TOM YHCTIE MIPUMEHEHNE (.5.1)
caMo00pa3oBaHHIO, Ha Tema 3.1. [Ipsimbie u YCTHBIN ompoc (11.5.1)
MPOTSKEHUH BCEH KUZHU IJIOCKOCTH B IIPOCTPAHCTBE
Tema 3.2. KoopauHatel u YCTHBIN ompoc (1.5.1)
BEKTOPBI




JI6 - co3HaTeIbHOE OTHONICHHE K
HEMpPephIBHOMY 00pa30BaHUIO KaK
YCIIOBHIO YCHEITHOM
npodeccnoHaTBEHOMI u
OOIIECTBEHHOH AeATEILHOCTH

Tema 1.7. UnTerpan u ero
MIPUMEHEHHE

YCTHBIN omnpoc (1.5.1)

JI7 - TOTOBHOCTB U CHOCOOHOCTH K
CaMOCTOATEJIbHON TBOPUYECKOU U
OTBETCTBEHHOM NESITEIHLHOCTHA

Tema 1.3. @ynkuuu u rpapuku

[IpakTrueckoe 3aHsiTHE
Ne 1 (camocTosiTenbHas
pabota)

JI8 - rOoTOBHOCTH K KOJUIEKTHBHOMI

paboTe,  COTPYOHHYECTBY  CO
CBEPCTHHKAMU B
o0pa3oBaTenbHON, OOIIECTBEHHO
TIOJIC3HOM, y4eOHO-

HCCIIEA0BATENIBCKOM, IPOEKTHON U
JPYTHUX BUAAX ACATEIbHOCTU

Tema 1.5. OcHOBEI
TPUTOHOMETPUU

[IpakTryeckoe 3aHATHE
Neo 1 (camocTosiTenbHast
pabora)

J19 - OTHOIIICHHUE K
mpodecCHoHaIbHOM AeITeIbHOCTH
KaK BO3MOXKHOCTH y4YacTHsl B
pelIeHun JINYHBIX,
OOIIECTBEHHBIX,[OCYIaPCTBEHHBIX
o0IIeHaIMOHATBHBIX TTPOOIIEM

Tema 2.1. KomOGunaropuka

Tema 2.2. DneMeHThI TEOpUU
BEPOSATHOCTEN U
MaTE€MaTUYeCKOU CTaTUCTUKHU

[IpakTrueckoe 3aHsiTHE
Ne 1 (camocTosTenpHas
pabora)
[IpakTuueckoe 3anaTue
Ne 1 (camocTosiTenbHast
pabora)

MeranpeameTHble

M1 - yMeHue onpeaensiTh 1elu
NEeSATEeIbHOCTH, 3a7aBaTh
napameTpsl U KPUTEPUU UX
JOCTHKCHUST

Tema 1.3. @ynkuuu u rpadpuku

YCTHBIN onpoc (m.5.1)

M2 - yMeHne BHOCUTb KOPPEKTHUBBI
B JIEATEIbHOCTD, OLICHUBATH
COOTBETCTBHUE PE3YJIBTATOB LICIISIM,
OLICHUBATb PUCKHU IIOCIIEACTBUI
NEeSATEIbHOCTH

Tema 1.4. KopHu, cTenenu u
JorapudMpl

Tema 1.6. Hauana
MaTeMaTUYeCKOT0 aHan3a.
IIpousBoaHas u e€
IIPUMEHEHNE

Tema 2.2. DneMeHTHI TEOpUH
BEPOSATHOCTEN U
MaTeMaTHUYeCKON CTaTUCTUKU
Tema 3.1. IIpamsle u
IJIOCKOCTH B IIPOCTPAHCTBE

Tema 4.1. Marematnueckue
METO/IbI B ITpo(eccroHaNbHON
NEeATEIILHOCTH

[IpakTrueckoe 3ansATHE
Ne 1-3(camocrosiTenbHas
pabora)

[IpakTnueckoe 3anarue
Ne 1 (camocTosiTenbHast
paborta)

[IpakTuueckoe 3aHsaTHe
Ne 1 (camocTosiTenbHast
pabora)
[IpakTudeckoe 3aHaTue
Ne 1 (camocTosiTenbHast
paborta)
[IpakTrueckoe 3ansTHE
Ne 1 (camocTosiTenbHas
pabora)

M3 - BIajeHre HaBbIKAMU
M03HaBaTeNbHOM, yueOHo-
HCCIIEA0BATENIBCKON U POEKTHON
NeSITeIbHOCTH, HAaBBIKAMU
paspernieHus mpooaem

Tema 1.3. ®yHkuuu u rpaduku

[IpakTueckoe
3aHATHE
Nel(camocrositenpHas
pabora)

M4 - ciocoOHOCTh U TOTOBHOCTH K
CaMOCTOSITEIIEHOMY TTOMCKY
METOJIOB PEeIIeHHSI MPAKTUIECKUX
3aJ1a4, MPUMECHEHHIO Pa3TMIHbIX
METOIO0B IMO3HAHUSA

Tema 3.2. KoopauHatsl u
BEKTOPBI

Tema 3.3. MHOrOrpaHHUKH U
KpyTJble Tena

YCTHBIN ompoc (1.5.1)

YCTHBIN ompoc (1.5.1)




MS5 - cnocoOOHOCTH BEISBIATH
HpI/I‘II/IHHO-CHeHCTBeHHBIG CBiA3U U
aKTyaJIM3UpOBaTh 3a/1auy,
BBIABUI'aThb FI/IHOTGSY cec peIJ_IeHI/ISI,
HaxOJIUTh apTyMEHTHI IS
JIOKa3aTeJIbCTBA CBOUX
YTBEPKICHHUH, 3a]1aBaTh
rapaMeTpsl U KPUTEPUHU PELICHUS

Tema  3.1. Ilpsmble u
IUIOCKOCTH B IIPOCTPAHCTBE

YCTHBIN omnpoc (1.5.1)
[IpakTueckoe
3aHATHE No 1
(camocrosTenbHas
pabora)

M6 - crtocoOHOCTh aHATU3UPOBATH
MOJIyYEHHBIE B XOJI€ peLICHUs
3a/lauM pe3yJIbTaThl, KPUTUUECKH
OLICHUBATb UX JIOCTOBEPHOCTb,
MIPOrHO3UPOBATh U3MEHEHHE B
HOBBIX YCJIOBUSIX

Tema 1.1. BBenenue

YCTHBIN omnpoc (1.5.1)

M7 - cnocoOHOCTH BBIIBUTATh
HOBBIE HJsieu, npeasiaraTh
OpUTHHAJIbHBIC ITOIXObI i
pelieHusi, CTaBUTh NPOOJIEMBI H
3a7a4H, JIOTTYCKAIOIIUe
ATbTEPHATUBHBIC PEIICHUS

Tema 1.4. KopHu, crenenu u
Jorapupmbl

Tema 1.5. OcHOBEI
TPUTOHOMETPUU
Tema 2.1. KomOGunaropuka

Tema 3.3. MHOTOrpaHHUKHU U
KpyTJIbIE Tela

[IpakTuueckoe 3anarue
Ne 1-3
(camocTosATenBHAS
pabora)
[IpakTuueckoe 3anaTue
Ne 1 (camocTosiTenbHas
pabora)
[IpakTrueckoe 3ansATHE
Ne 1 (camocTosaTenbHas
pabora)
[IpakTuyeckoe 3anaTue
Ne 1 (camocTosiTenbHas
pabora)

MBS - Bi1ajeHne HaBbLIKAMU
MOJTy4YeHUsT UHPOPMALIUU U3
WMCTOYHUKOB Pa3HBIX THIIOB,
CIIOCOOHOCTH CaMOCTOSTEILHO
OCYIIIECTBIISATH TIOUCK, aHAITH3,
CHCTEMATHU3AIIHIO U
HWHTEPIIPETAINIO HHPOpMAIHH
pa3IMYHbIX BUIOB U (hopm
MIPEJICTABIICHUS

Tewma 1.1. BBenenue

Tema 2.2. DneMeHThI TEOPUU
BEPOSATHOCTEN U
MaTE€MaTUYeCKOU CTaTUCTUKHU

YCTHBIN onpoc (1.5.1)
YCTHBIN onpoc (m.5.1)

M9 - cnocoOGHOCTh OCYILIECTBIATh
KOMMYHUKAIIUU BO BCeX cepax
KHU3HU, apTYMEHTUPOBAHHO BECTU
Aauainor, ymeTb CMAT4aTh
KOH(IMKTHBIE CUTYAIINH,
Pa3BEpHYTO M JOTMYHO U3JIaraTh
CBOIO TOYKY 3pEHUS C
HUCITOJIB30BAHUEM SA3BIKOBBIX

Tema 1.5. OcHOBEI
TPUTOHOMETPHUU

Tema 3.1. Ilpsmble u
MJIOCKOCTH B TIPOCTPAHCTBE

YCTHBIN onpoc (1m.5.1)

YCTHBIN omnpoc (1m.5.1)

CPEICTB
MI10 - cmocobnocTs ToHMUMAaTh | | Tema 3.3. MHOTOTpaHHUKH U TPYIIIOBOE TBOPUYECKOE
HCII0JIb30BaTh MpEUMYyIIECTBa | KpyTible Tena 3aaanue (1.5.3)
KOMaHJHOM W WHIWBUAYAJIBHOU

paboTsI;

IIPUHUMATh LI  COBMECTHOU

JEeATEIbHOCTH, OPraHU30BBIBATH U
KOOPJMHHMPOBATh JEUCTBHS IO €€




JOCTHKCHHUIO:  COCTaBIIATh  IIJIaH
JNEUCTBUM, pacHpeneiaTb PO C

y4eTOM  MHEHUHl  y4YaCTHUKOB
00CyX1aTh pe3yIabTATHI
COBMECTHOU paboTHI;

npejjaratb  HOBbIE  IPOCKTHI,
OLCHUBATH WJICH C  [O3UIHHU
HOBHU3HBI, OpPUTHHAJIBHOCTH,

MPAKTUYECKON 3HAUNMOCTH;
OCYIIECTBISTH TIO3UTHBHOE
CTpaTETHYECKOE MOBEICHHC B
Pa3IMYHBIX CUTYAIUSIX, IPOSIBIIATH
TBOPYECTBO U BOOOpAKEHHE, OBITH
WHUITUATHBHBIM.

MI11 - ymeHue caMoCTOATENbHO
COCTAaBJISITh TUIAH PELICHUS
MPOOJIEMBI C YY€TOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX
BO3MOHOCTEH U MPENOYTECHUM

Tema 1.1. BBenenue
Tema 1.2. Pa3zBurue moHsITHS O
YHCIIe

Tema 1.3. ®ynkuuu u rpadpuku

Tema 1.6. Hauana
MaTeMaTHUYECKOTO aHan3a.
IIpousBogHas u eé
MIPUMEHEHUE

Tema 1.7. UnTerpan u ero
MPUMEHEHUE

Tewma 2.1. KomOunaTopuka

YCTHBIN onpoc (1.5.1)
[IpakTuueckoe 3anarue
Ne 1-2 (camocTosiTensHas
pabora)

[IpakTuueckoe 3anaTue
Ne 1 (camocTosiTenbHas
pabora)

[IpakTrueckoe 3ansATHE
Ne 1 (camocTosTenbHas
pabora)

[IpakTrueckoe 3ansATHE
Ne 1 (camocTosaTenpHas
pabora)
[IpakTuueckoe 3anaTue
Ne 1 (camocTosiTenbHast
paborta)

M12 - cnocoGHOCTh JJaBaTh OLIEHKY

HOBBIM  CHUTYallUsIM, BHOCHUTH
KOPPEKTUBBl B JEATEIHHOCTD,
OLICHUBATh COOTBETCTBHUE
pe3ysibTaToOB  LEIsIM;  BIIAJICHUE
HaBbIKAMH MO3HABATEIbHON
pednexkcun Kak OCO3HaHUS
COBEPIIIAEMBIX JNEUCTBUN u
MBICJIUTENIBHBIX ~ TPOIECCOB, HX

pE3yJIbTaTOB U OCHOBAHMI;
HCII0JIb30BaHNE IPUEMOB
pediiekcun JUIst OLIEHKU CUTYalllH,
BBIOOPA BEPHOTO PEIICHHUS

Tema 3.2. KoopauHatsl u
BEKTOPBI

[IpakTrueckoe 3ansTHE
Ne 1 (camocTosiTenbHas
pabora)

[IpenmerHbie

11 - ymenune onepupoBathb
MOHSATUSAMMU: OINIPECIICHHE,
aKkcroMa, TeopeMa, CJIe/ICTBHE,
CBOWCTBO, IPU3HAK,
JTIOKa3aTeNIbCTBO, PABHOCUIIHHBIC
(hOpMyIHUPOBKY; yMEHUE
dhopmynupoBaTh 0OpaTHOE U

Tema 1.1. BBenenune

Tema 1.4. KopHu, cTrenenu u
sorapu@msl

Tema 1.5. OcHOBEI
TPUTOHOMETPHUH

Tema 1.6. Hauama
MaTEeMaTHYECKOro aHaJIu3a.

YCTHBIN omnpoc (1.5.1)
YCTHBIN onpoc (1m.5.1)

YCTHBIN omnpoc (1.5.1)

YCTHBIN onpoc (1.5.1)




MIPOTUBOINOJIOXKHOE yTBepkaeHue, | [IponsBoanas u eé

MPUBOAUTH IPUMEPHI 1 IIPUMEHEHNE

KOHTPHPUMEPHI, IPOBOJIUTh Tema 2.2. DneMeHThI TEOpUH YCTHBIN omnpoc (1.5.1)
JIOKa3aTEJIbHBIE PACCYXKACHUS IIPH | BEPOSITHOCTEN U

peuieHnu 3a1a4, OLEHUBATh MaTeMaTUYeCKOU CTaTUCTUKHU

JIOTMYECKYIO IIPAaBUIIBHOCTD Tema 3.1. Ilpsamble u [IpaxkTrueckoe 3anstue Ne
paccyxJIeHuu IIJIOCKOCTH B IIPOCTPAHCTBE 1 (camocrosiTenbHas

pabota)
Tema 3.3. MHOTOrpaHHHUKHU U YCTHBIN omnpoc (1.5.1)
KpyTJIbIE TeJla

[12 - ymenue onepupoBathb Tema 1.2. Pa3zButre noHATHS O | YCTHBIN ompoc (1m.5.1)
MOHSATUSMH: MHOKECTBO, qucie
MTOJIMHO>KECTBO, ONEPALUU HaJ
MHOXECTBAMU; YMEHHUE
UCIIOJIb30BaTh TEOPETHKO-
MHOECTBEHHBIN anmnapar Jjis
OTMCAHUs PEATbHBIX MPOIIECCOB U
SIBJICHUH ¥ TIPU PEIICHUH 337124, B
TOM YHUCJIE U3 IPYTHX y4eOHBIX
MIPEAMETOB

[13 - ymeHue onepupoBath Tewma 2.1. KomOunaTopuka YCTHBIN onpoc (m.5.1)
MOHATHSIMU: Tpad, CBSI3HBINA Tpad,
JepeBo, LIUKIL, Tpad Ha MIOCKOCTH;
YMEHUE 33/1aBaTh U ONKUCHIBATH
rpadsl pa3IuYHBIMH CIIOCOOAMH;
WCIIOJIb30BaTh Tpadbl MPU PEIICHUH

3aza4

[14 - ymenue cB0OOHO Tema 2.1. KomOGunaropuka [IpakTrueckoe 3aHsTHE
OTIepUPOBATH OHATUSIMU: Ne 1 (camocTosaTenpHas
COUYeTaHHe, NEPECTaHOBKA, YNCIIO pabota)

COUYETaHMM, YUCIIO IEPECTAHOBOK; YCTHBINA ompoc (1.5.1)

6unoM HrloToHa; ymeHue
PUMEHSATh KOMOMHATOPHBIE
(haKThbl U pacCyXIeHUs IS
peleHns 3a1a4

I15 - ymenune onepupoBathb Tema 1.2. PazButue noHsTust 0 | ycTHbIA ompoc (m.5.1)
MOHATUSIMU: HaTypaJIbHOE YHCIIO, qucie [IpakTnueckoe 3anarue
1I€JI0€ YUCII0, OCTATOK M0 MOJYJIIO, Ne 1 (camocTosiTenbHast
paloOHaIbHOE YHCIIO, paborta)

HWpPaAUOHAIIBHOE YHCIIO,
MHOXECTBA HATYPAJIbHBIX, LIEIbIX,
paIlMOHAIBHBIX, TEUCTBUTEIBHBIX
YHUCeN; YMEHHE UCTIOIb30BaTh
MIPU3HAKHU JACIIUMOCTH,
HAaUMEHBIINI OOIIHI NEIUTEND U
HaWMEHbIIIee 0011Iee KpaTHOE.,
anroput™ EBKinaa npu penieHnu
3a7a4; 3HAKOMCTBO C pPa3INYHbIMU
IMO3UIIMOHHBIMU CHCTEMaMU
CUHCJICHUS

16 - ymenue cBoOOIHO Tema 1.4. KopHu, crenenu u YCTHBIN ompoc (1.5.1)
ONepUPOBATh NOHATHUSMU: CTENEHb | Jorapu@msl [IpakTuueckoe 3aHaTue




C LIEJIBIM ITOKa3aTeNeM, KOPEHb
HaTypaJIbHOM CTEIEHU, CTEIIEHD C
palMOHAIBHBIM ITOKA3aTENEM,
CTEIEHb C ACHCTBUTEIBHBIM
(BemecTBEHHBIM) MOKa3aTeIIeM,
norapudm 4ucia, CHHyC, KOCUHYC
Y TAHT'€HC IPOU3BOJIBHOIO YUCIa

Tema 1.5. OcHOBEI
TPUTOHOMETPHH

Ne 1-3
(camocrosiTenbHas
pabora)

YCTHBIM onpoc (1.5.1)
[IpakTrueckoe
3anstue Nel
(camocTosATenbHAS
pabota)

[17 - ymenue onepupoBath
MOHATHUSIMU: TOXIECTBO,
TOXKJIECTBEHHOE MTpeoOpa3oBaHue,
ypaBHEHUE, HEPABEHCTBO, CUCTEMA
YpPaBHEHUW U HEPABEHCTB,
PaBHOCUIIBHOCTb YPaBHEHHU,
HEPABEHCTB U CUCTEM,
palyoHaIbHblE, UppallMOHAIbHbIE,
MOKa3aTelbHbIE, CTEIICHHBIE,
JorapugmMuyueckue,
TPUTOHOMETPUYECKUE YPABHEHUS,
HEPABEHCTBA U CUCTEMbI; YMEHUE
peuiaTh ypaBHEHMs], HEPABEHCTBA U
CUCTEMBI C IIOMOILIBIO Pa3IMYHbIX
IIPUEMOB; PEIIaTh YPaBHEHUS,
HEPABEHCTBA U CUCTEMBI C
rapamMeTpoM; NPUMEHSTh
YpaBHEHHUSI, HEPABEHCTBA, UX
CUCTEMBI JIJIsl PELLICHUS
MaTeMaTUUYECKUX 3aad U 3a7a4 u3
pa3nMyYHbIX 00JacTei HayKH U
peanbHON KU3HU

Tema 1.2. Pa3zButue oHITHS O
quCIIe

Tema 1.4. KopHu, cTenenu u

JorapudMbl

Tema 1.5. OcHOBEI
TPUTOHOMETPHH

[IpakTuueckoe 3anaTue
Ne 1-2 (camocrosiTenbHas
pabora)

YCTHBIM onpoc (1.5.1)
[IpakTuueckoe 3austue Ne
1-3 (camocTosTeNnbHAS
pabora)

YCTHBIM onpoc (1.5.1)

[IpakTuyeckoe 3aHsATHE
Nel  (camocTtosiTenbHast
pabora)

I18 - ymenue cBoOOIHO
OTIEpPHUPOBATH TOHATHIMHU: TpapuK
¢byHkunu, odpaTHas QyHKIMS,
KOMITO3UIUS QYHKIUH, TMHEHHAs
byHKIMS, KBapaTuIHast PyHKIINS,
cTeneHHast QyHKIMS ¢ LeTbIM
MIOKa3aTelneM,
TPUTOHOMETPHUECKUE (PYHKIIUH,
o0OpaTHBIE TPUTOHOMETPUIECKHE
(byHKIMY, TOKa3aTeNbHas U
norapudmuueckas QyHKINHU;
YMEHHUE CTPOUTH rpaduku
(GyHKIWH, BBITIOTHSTH
npeoOpa3oBaHus rpapuKoB

bynxumii;

YMEHHE UCII0JIb30BATh
rpaduku QyHKIUN 11 U3yUEHUS
IIPOLIECCOB U 3aBUCUMOCTEN pHU
pEILIeHUH 3a]1a4 U3 IPYrux
y4eOHBIX MPEAMETOB U U3
peanbHO )KU3HU; BEIPAXKATh

Tema 1.3. ®yHkuuu 1 rpapuKu

YCTHBIM ompoc (1.5.1)
[IpakTnueckoe 3aHsATHE
Ne 1 (camoctosiTenbHas
pabora, TBOPUYECKOE
3a/laHue)




(dbopMynaMu 3aBUCUMOCTH MEXIY
BEITMYMHAMU;

yMEHHE CBOOOTHO
OIIEPUPOBATH MOHATUSIMU:
YeTHOCTh (PYHKIIUH,
NePUOANYHOCTH (QYHKIIHH,
OTPaHUYEHHOCTH (PYHKIIUH,
MOHOTOHHOCTH (DYHKIIUH,
SKCTpeMyM (YHKIHHU, HAUOOIbIIee
Y HauMEHbIIIee 3HaYeHUs ()yHKIIUH
Ha MMPOMEXKYTKE; YMCHHE
MPOBOANTH UCCIIEIOBAHUE

GbyHKIIY;

yYMEHHE HCII0JIb30BaTh
CBOWCTBA U TpapuKu PYHKIUH IS
pelIeHus] ypaBHEHUI, HEPaBEHCTB
¥ 3aJ1a4 C IapamMeTpamy;
n300pakaTh Ha KOOPAWHATHON
IIJIOCKOCTH MHOKECTBA PELICHUIN
ypaBHEHHI1, HEPABEHCTB U UX
CHCTEM

I19 - ymeHue cBOOOHO
OIICpHUPOBATH NOHATUAMMU:
MOCJIEI0BATEIbHOCTD,
aprupMeTHYECKas POrPeCcCHs,
reoMeTpUYIecKast IPOTrPeCcCHs,
OECKOHEYHO yObIBaroIIast
reoMeTpUYIECKast TPOTPECCHs;
yYMEHHE 33/1aBaTh
MOCJICIOBATEIBHOCTH, B TOM YHUCIIE
C MOMOIIIBIO PEKYPPEHTHBIX

popmyn

Tema 1.6. Hauana

MaTeMaTHYCCKOI'O aHajInu3a.

[IponsBoanas u €€
MIPUMEHEHHUE

YCTHBIN onpoc (m.5.1)

110 - ymeHme onepupoBarhb
MOHATHSIMHU: HENPEPBIBHOCTh
(GyHKIIMM, aCUMITOTHI rpaduka
¢byHkuuMu, mepBas U BTOpas

IIPOU3BOIHAS ¢byHKIUY,
reOMETpUUECKUil ¥  (pU3NUeCcKuit
CMBICII MIPOU3BOJIHOM,
nepBooOpasHas, OIIPEEICHHBIN
WHTETpAJI;  YMEHHE  HaxOJIWTh

acUMIITOTHI  Tpaduka  (QyHKIHH;
YMEHHE BBIYHCIATH TPOU3BOTHBIE
CYMMBI, TPOU3BEICHHUS, YACTHOTO U
KOMIIO3UIIMU (YHKINH, HAXOIUThH
ypaBHEHHE KacaTeIbHOU K rpaduKy
byHKINH,;

YMEHHUE UCIOJIb30BaTh
MPOMU3BOAHYIO JJISl HCCIIETOBAHUS
(GYHKIMH, JUTsI HAXO0XKJICHHS

Tema 1.6. Hauana

MATEMAaTHYCCKOI'O aHajIn3a.

IIpousBogHas u eé
IIPUMEHEHNE

Tema 1.7. UnTerpan u ero
IIPUMEHEHNE

YCTHBIN onpoc (1.5.1)
[IpakTudeckoe 3aHaTue
Nel (camocTosiTenbHas
paborta)

YCTHBIN onpoc (1.5.1)
[IpakTudeckoe 3aHaTue
Nel (camocTosiTenbHas
paborta)




HAWTYYILEro peimeHus B
MPUKIIAJHBIX, B TOM YHCIIE
COLIMAJIbHO-9KOHOMUYECKUX U
¢bu3nveckux 3anavax, 1
OTpesieNICHUs] CKOPOCTH U
YCKOPEHUsT; HAXOIUTh IJIOMIATH U
00beMbI GUTYP C TTOMOIIBHIO
MHTETpaja; MPUBOAUTH IPUMEPHI
MaTEeMaTHYeCKOro MOJICTUPOBAHUS
C MOMOIIBIO UG PepeHITHATBHBIX
ypaBHEHUI

I111 - ymeHue onepupoBarb
MOHATUSAMH: KOMIIJIEKCHOE YHUCIIO,
COIPSIKEHHbIE KOMILUIEKCHbBIE

9uCiia, MOAYJIb W ApryMEHT
KOMIUICKCHOTO  4ucia,  (opma
3alUCH  KOMIUIEKCHBIX  YHCEI

(reometpuueckas,
TPUTOHOMETPHYECKAS u
anreOpandeckas); YMETh
MIPOU3BOJIUTH apupMeTHIECKue
NecTBUS C KOMIUIEKCHBIMU
9UCIIaMd; TPUBOAWTH PHMEPHI
HCIIOJIb30BaHUS KOMIUIEKCHBIX
qHCe

Tema 1.2. Pa3zBurue moHsITHS O
quciie

YCTHBIM onpoc (1.5.1)

112 - ymenue cBoOOIHO
OTIEPUPOBATH TIOHATHIMHU: CPEIHEE
apudmernueckoe, MearaHa,
HauOoJbIIIee U HANMEHbIIIEEe
3HAYEHUS, pa3Max, JUCIIEPCHUsL,
CTaH/IapTHOE OTKJIOHEHHE IS
OIIMCaHUs YHCJIIOBBIX JaHHBIX,
YMEHHE UCCIIEeIOBATh
CTaTUCTHYECKHUEC NJAaHHBIC, B TOM
YHClie C MPUMEHEHUEM
rpadUueCcKuX METOAOB U
AIEKTPOHHBIX CPEJICTB;
rpadUyecKy UCCIIeI0BATh
COBMECTHBIE HAOIIOEHUS C
MTOMOIIBIO JHarpamMM paccerBaHUs
Y JIMHENHOW perpeccuu

Tema 2.2. DaeMeHTHI TEOPUU
BEPOSATHOCTEHN U
MaTeMaTUYeCKON CTaTUCTUKU

YCTHBIM onpoc (1.5.1)
[IpakTuueckoe 3aHATHE
Ne 1 (camoctosTenbHas
paborta)

I113 - ymenue HaxoauTh
BEPOSITHOCTH COOBITUH C
HCIOJIb30BaHNUEM TpaduyeCcKuX
METOIOB; IPUMEHSTD ISl PEIICHUs
3a1a4 (OPMYJIIbI CIIOKEHUS 1
YMHOXEHHS BEPOSITHOCTEH,
(hopmyTy MOJTHON BEPOATHOCTH,
bopmyny bepuymiu,
KOMOMHATOpHbIE (aKThI U
(hopMyJIbI; OLIEHUBATh BEPOSITHOCTH

Tema 2.2. DneMeHTbl TEOPUHI
BEPOSATHOCTEN U
MaTeMaTH4eCKON CTaTUCTUKU

YCTHBIN onpoc (1.5.1)
[IpakTudeckoe 3aHATHE
Ne 1 (camoctosTenbHas
pabora)




peanbHBIX COOBITUI; YMEHNUE
OTIEPUPOBATH TOHITUSIMHU:
CiyJaiiHasi BeTUYMHA,
pacrpeiesieHre BEpOSITHOCTEN,
MaTeMaTU4YeCKOe OKHIaHHUeE,
JTUCTIEPCHS U CTaHAAPTHOE
OTKJIOHEHHE CITy4YalHOW BEJIMYMHBI,
(byHKIMU pacupeneneHus U
IJIOTHOCTH PaBHOMEPHOTO,
MOKa3aTeJILHOTO 1 HOPMAILHOTO
pacrpeiesieHUid; YMEHUE
HCIIOJIb30BaTh CBOMCTBA
M3Y4YEHHBIX pactpeneneHu st
pelieHus 3aj1a4y; 3HAKOMCTBO C
MOHSATHSIMM: 3aKOH OOJIBIINX
YHCell, METOIbl BEIOOPOYHBIX
WCCIIeIOBaHM; yMEHUE MPUBOIUTD
MIPUMEPHI MPOSIBIICHUS 3aKOHA
OOJIBIITUX YKCENT B IPUPOIHBIX U
OOIIECTBEHHBIX SIBIICHUIX

[114 - ymenue cBo6OIHO
OTIEpUPOBATH MOHSATUAMU: TOUKA,
psiMasi, IJI0CKOCTh, IPOCTPAHCTBO,
OTPE30K, JIy4, INIOCKUH yToJl,
JBYIPaHHBIN yroJj, TPEXTPaHHbIN
YIoJ1, IepeceKaromuecs,
rapajuieJIbHbIE U
CKpEIIUBAIOIIHNECS MPSIMbIE,
MapajuieJIbHOCTh U
MEePIEHIUKYISIPHOCTD MPSMBIX U
MIJIOCKOCTEH, YTOJl MEXAY
MPSIMBIMH, YTOJI MEXKIY MPSIMON 1
MIJIOCKOCTBIO, YTOJI MEKY
MIJIOCKOCTSIMU; YMEHHUE
WCIIO0b30BaTh MPU PEIICHUHU 3a/1a4
M3y4YeHHbIE (PaKThl U TEOPEMBI
IJIJAHUMETPUU; YMEHHUE OLIEHUBATh
pa3Mepbl OOBEKTOB B OKPY>KAIOIIEM
MHUpPE; YMEHUE ONEPUPOBATh
MOHSATHUSMH: MHOTOTPAaHHUK,
CEYEHHE MHOTOTPaHHHUKA,
MPaBUIIbHBIN MHOTOTPAaHHUK,
npu3Ma, mupamuaa, Gpurypa u
MMOBEPXHOCTDH BpAIEHUS, ITUITHHP,
KOHYC, T1ap, cdepa, pa3BepTka
MMOBEPXHOCTHU, CEYCHHS KOHYCA U
UUAJTUHPA, TapajieIbHbIe OCU WU
OCHOBAHUIO, CEUEHHE I11apa,
MJIOCKOCTB, Kacaromiasicst chepsi,
IUAJTUHIPA, KOHYCa; YMEHUE
CTPOUTH CEYEHNUE MHOTOIPAHHUKA,
1300pakaTh MHOTOIPaHHUKH,

Tema 3.1. [Ipsimble u
MJIOCKOCTH B TIPOCTPAHCTBE

YCTHBIN onpoc (m.5.1)
[IpakTrueckoe 3ansATHE
Nel (camocTosTenbHas
pabora)




(GUryps! 1 TOBEPXHOCTH BpAIICHHU,
UX CEUCHUS, B TOM UHCIE C
MIOMOIIBIO AIEKTPOHHBIX CPEICTB;
yMEHHE IPUMEHSITh CBOUCTBA
reOMETPUIECKUX QUTYD,
CaMOCTOSITENTLHO (POPMYITHPOBATH
OIIpeAEICHUS U3ydaeMbIX (QUTYD,
BBIJIBUTaTh THIIOTE3bI O CBOMCTBAX
U TIPU3HAKAX T€OMETPUIECKUX
¢buryp, 060CHOBBIBATbh WU
OIIPOBEpraTh UX; yMEHHE
MIPOBOJIUTH KiIaccu(pUKanuio Guryp
0 Pa3IMYHBIM [IPU3HAKAM,
BBIIIOJIHSITH HEOOXOAUMBIE
JOTIOJTHUTEIbHBIE TIOCTPOCHHUS

115 - ymenue cBo60IHO
OIIEPUPOBATH MOHATUSIMU:
wiomazab Gurypsl, 00semM Gurypsl,
BEJIMYMHA YTJIa, PACCTOSHUE OT
TOYKH J0 TUIOCKOCTH, PACCTOSTHUE
MEKIY MPSIMBIMU, PACCTOSTHHE
MEXy TUIOCKOCTSIMH, IIJIOMIA/Th
cdepsl, oAk TOBEPXHOCTH
MUPaMU/IbI, TPU3MBI, KOHYCA,
UWIMHIIpa, 00beM Ky0a,
PSIMOYTOJIBHOTO
napaJuiesenure/a, TMpaMuIbl,
MPU3MBI, HWIMHAPA, KOHYCa, [1apa;
YMEHHE HaXOAUTh OTHOLICHUE
00BEMOB NMOAOOHBIX PUTYP

Tema 3.3. MHOrOrpaHHUKH U
KPYTJIbIe Tena

YCTHBIM onpoc (1.5.1)
[IpakTuueckoe 3anaTue
Nel (camocTosiTenbHas
pabora)

I116 - ymenue cB0o60HO
OTIEPUPOBATH TIOHATHIMU:
JBYDKEHUE, apaliesIbHbINA
MePEeHOC, CHMMETPHS Ha MIIOCKOCTH
U B IPOCTPAHCTBE, TOBOPOT,
npeoOpa3zoBaHue Mo00us,
oJ1I00HBIE (PUTYPBI; YMEHUE
pacro3HaBaTh paBHBIE U MOAOOHBIE
(Gurypsl, B TOM 4uClie B IPUPOJIE,
HCKYCCTBE, apXUTEKTYPE; YMEHUE
HCIOJIb30BAaTh T€OMETPUYECKHE
OTHOIIECHHS, HAXOJTUTh
reOMETPHUECKUE BETMUUHBI
(mvHAa, yro, MIomab, 00beM)
IIPU PELICHUH 3a7a4 U3 IPYyTux
y4eOHBIX IPEIMETOB U U3
peanbHON )KU3HU

Tema 3.1. IIpamsle u
IUIOCKOCTH B IIPOCTPAHCTBE

YCTHBIN onpoc (1m.5.1)
[IpakTrueckoe 3ansTHE
Ne 1 (camocTosiTenbHas
pabora)

I117 - ymenue cB0601HO
OTIEpUPOBATH TOHATUSIMHU:
NIPSIMOYIOJIBHAs CUCTEMA
KOOpPJUHAT, BEKTOP, KOOPIUHATHI
TOYKHU, KOOp)II/IHaTI)I BeKTOpa,

Tewma 3.2. KoopauHatel 1
BEKTOPBI

YCTHBIN omnpoc (1.5.1)
[IpakTudeckoe 3aHaTue
Nel (camocTrosiTenpHas
pabora)




CyMMa BEKTOPOB, TPOU3BE/ICHUE
BEKTOpa Ha YHCIIO, PA3JIOKEHUE
BEKTOpa 10 6a3ucy, CKalspHOe
MIPOU3BE/ICHNE, BEKTOPHOE
MIPOU3BEICHUE, YTOJ MEXKIY
BEKTOPaMU; YMEHUE UCIIOIb30BAThH
BEKTOPHBIN U KOOPJUHATHBIN
METO/ JIJIsl PEIICHUS
reOMEeTPUYECKUX 3aja4 U 3a7a4
JIPYTUX Y4eOHBIX MPEIMETOB;
OIepUPOBAThH MOHATUSAMU: MaTpHULIa
2 x 2 u 3 x 3, onpenenuTenb
MaTpHUILIbI, TEOMETPUYECKHI CMBICIT
OIIpEAEIIUTEIS

I118 - ymeHnue MoaenupoBaTh
peanbHbIe CUTYaIlMU Ha SI3BbIKE
MaTEMaTHKH; COCTaBIIATh
BBIPQKCHHUS, YPaBHEHUS,
HEPAaBEHCTBA U UX CUCTEMBI 110
YCIJIOBUIO 3aJ1a4M, UCCIIEI0BATh
MIOCTPOCHHBIE MOJIEIIN C
HCIOJIb30BaHUEM armapara
anreOpbl, UHTEPIPETUPOBATH
MOJTYYEHHBIN pe3yabTaT; CTPOUTD
MaTeMaTHYeCKHUe MOJIEIH C
MTOMOIIIbIO TEOMETPUUECKUX
MOHATHH U BEIMYUH, pEIIaTh
CBSI3aHHBIC C HUMH MPAKTUYECKUE
3aJ1a4M; COCTABIISATh
BEpPOSITHOCTHYIO MOJIEh U
MHTEPIPETUPOBATH MMOTYYEHHBII
pe3ysbTaT; pelaTh MPUKIaTHbIE
3a/1a4u CpeCTBaMu
MaTeMaTUYeCKOro aHaJlu3a, B TOM
YHUCJIE COLUATBbHO-3KOHOMHYECKOTO
1 (HU3UIECKOTO XapaKTepa

Tema 1.6. Hauana
MaTeMaTHYEeCKOTO aHaIK3a.
[IponsBoanas u eé
MIPUMEHEHHUE

Tema 1.7. UnTerpan u ero
MIPUMEHEHUE

Tema 2.2. DneMeHThI TEOPUU
BEPOSATHOCTEN U
MaTEeMaTHYECKON CTaTUCTUKH
Tema 3.2. KoopauHatsl u
BEKTOPBI

Tema 3.3. MHOTOrpaHHUKHU U
KpyTJIbIE Tela

Tema 4.1. Marematnueckue
METO/IbI B IIpoheccnoHaNbHON
NEeATEIILHOCTH

[IpakTryeckoe 3aHsATHE
Nel (camocTosiTenbHas
pabora)

YCTHBIN onpoc (m.5.1)
[IpakTrueckoe 3ansTHE
Nel (camocTosTenbHas
pabora)

[IpakTHueckoe 3aHsiTUE
Nel (camocTosiTenbHas
pabora)

[IpakTrueckoe 3ansATHE
Nel (camocTosTenbHas
pabora)

[IpakTrueckoe 3aHsiTUE
Nel (camocTosiTenbHas
paborta)

[IpakTrueckoe 3ansTHE
Nel (camocTosiTenbHas
pabora)

I119 - ymenue BbIOHMpaTh
MOAXOIALINI METO/ JUIs peleHus
3a/1a4M; IOHUMaHUE 3HAYUMOCTH
MaTeMaTHKU B U3y4YE€HUU
MPUPOJHBIX U OOIECTBEHHBIX
IIPOLIECCOB U SIBJICHUI; YMEHHUE
pacrno3HaBaTh IPOSIBJIICHUE 3aKOHOB
MaTeMaTHKHU B UICKYCCTBE, yMEHUE
MIPUBOJUTH IPUMEPBI
MaTeMaTHYeCKUX OTKPBITUN
POCCUICKON U MUPOBOU
MaTE€MaTHYECKOW HayKH

Tewma 1.1.BBenenue

Tema 2.1. KomOGunaTopuka
Tema 3.1. IIpamsble u
IJIOCKOCTH B IIPOCTPAHCTBE

YCTHBIN onpoc (1m.5.1)
YCTHBIN onpoc (1.5.1)
YCTHBIN onpoc (1m.5.1)

I[J'I}I OICHKU JOCTUXKCHUS 3aIIJTAaHUPOBAHHBIX PE3YJILTATOB O6y‘-IeHI/I}I o NpCaAMETy p8.3pa6OTaHLI
KOHTPOJIBHO-OLCHOYHBIC CPCACTBA JIA IPOBCACHUA TCKYIICTO KOHTPOJIA U HpOMC)KyTO‘lHOfI

aTTECTaIlM1, KOTOPbIE IPUJIAraloTcs K pabodeil mporpaMMe mpeameTa.
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1 OouIne cBeIeHuA

®onnx oneHouHbIX cpenactB (mamee — POC) mpegHazHAueH ISl KOHTPOJIS M OIICHKH
00pa3oBaTeNbHBIX JOCTHXKEHUH, OOydJarommxcs Mo mporpamme ydeOHoro mpenmera QOI1.07
Maremaruxa.

@®OC BKIIOYAOT B ce0s KOHTPOJIbHBIE MaTepUabl JJIsl MPOBEACHUS TEKYIIETO KOHTPOJISA
YCIIEBAEMOCTH M MPOMEXKYTOYHOM aTTeCTallid IO MpPeIMETy, KOTopas MPOBOAUTCS B (opme
9K3aMeHa (C HCIIOJIb30BAHUEM OIIEHOYHOTO CPEACTBA — YCTHBIM ompoc B ()opMe OTBETOB Ha
BOIIPOCHI OMJICTOB, BHIITOJHEHHE MUCHbMEHHBIX 3a/IaHH)

2 Ilnanupyemble pe3yabTaTbl O00y4YeHHs] 1O TMpeaMeTy, olOecrneduBalOIue
pe3yJabTaThl 0CBOEHHs 00pa30BaTeIbHOI MPOrpaMMBbl

Kon
pesyibTara HanMeHoBaHME pe3ynbTaTa 00ydeHns !
obyueHus’

c(hOpMUPOBAHHOCTH MPEACTABICHUI O MaTeMAaTUKE KaK YHUBEPCAIBHOM SI3bIKE

JI1 HAYKH, CPEICTBE MOJICTMPOBAHHUS SBJICHUM U MTPOLIECCOB, UIEAX U METOAAX
MaTEeMaTHKU
IIOHUMAHWEC 3HAYUMOCTH MATCMATHKU IJId HAY4YHO- TCXHHYCCKOI'0 IIpOorpecca,

e c(OPMUPOBAHHOCTh OTHOIIECHUS K MaTeMaTHKe KaK K 4acTi 06H1€‘16HOBG‘IGCKOIEI
KYJIBTYpPHl 4Yepe3 3HAaKOMCTBO C MCTOPHUEU pa3BUTHA MAaTeMaTHKH, JBOJIOLUEH
MaTEeMaTHYeCKUX Haeh
pa3BUTHE  JIOTUYECKOTO  MBIIUICHHS, POCTPAHCTBEHHOTO  BOOOpa)KeHUS,

3 AITOPUTMHUYECKON KYIbTYPbl, KPUTUYHOCTH MBILIUICHUS Ha YPOBHE, HEOOXOJUMOM
i Oynyuiel npodeccuoHaANbHON AeSITENbHOCTH, I MPOIOJDKEHUS 00pa3oBaHus
¥ caMmo00pa3zoBaHUs
OBJIAJICHHME MAaTEMaTHYECKUMH 3HAHHSIMH M yMEHHSIMH, HEOOXOIWMBIMH B
HOBCGI[HGBHOﬁ KU3HH, JIA OCBOCHHUA CMCKHBIX CCTCCTBCHHO- HAYYHBIX

Jl4 JUCHUIUIMH ¥ JUCHUIUIMH TpO(EeCCHOHANBHOTO LMK, M  MOJXYYeHHS
oOpa3oBaHHMsl B O0O0JIACTSAX, HE TpeOYIOMUX YriayOJIeHHOH MaTeMaTH4ecKOu
MOITOTOBKH

15 TOTOBHOCTH U CH?CO6HOCTL K 00pa3oBaHHIO, B TOM YHCIIE CaMOOOpa30BaHUIO, HA
MPOTSHKEHUH BCEH KU3ZHU

16 CO3HATENFHOE OTHOIIEHHWE K HEMPEephIBHOMY OOpa3oBaHHIO KaK YCIOBHUIO
ycrnenrHou npoecCHOHATBHOM U 00IIECTBEHHOM IEATeTbHOCTH

17 TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITENIbHON TBOPUECKONH M OTBETCTBEHHOU
JeSTEIILHOCTH
TOTOBHOCTh K KOJIJIEKTUBHON paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMU B

JI8 o0pa3oBaTenbHOM, 00111eCTBEHHO-TIOJIE3HOM, y4e0HO-UCCIIeI0BATEIbCKOM,
MIPOEKTHOM M IPYTHX BUJAX JESITEIbHOCTH
OTHOIIICHHUEC K HpO(l)CCCHOHaJIBHOfI ACATCIIBHOCTU KaK BO3MOXHOCTH Y4YaCTuUs B

JI9 pElIeHNH JMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIICHAIMOHATBHBIX
npoOiemM

M1 YMEHHE OMpeNeNsaTh LENU NeATeIbHOCTH, 33JaBaTh MapaMeTpbl U KPUTEPUU HUX
JOCTUXKCHUSA

M2 YMEHHE BHOCHTb KOPPEKTHBBI B JIEATENLHOCTb, OLCHHBATL COOTBETCTBHE
PE3YIBTATOB LCIIAM, OHCHUBATH PUCKHU MMOCIICACTBUU JCATCIbHOCTU

M3 BIIa/ICHHE HaBBIKAMH MO3HABATEIILHOM, YUeOHO- HCCIEI0BATEIHCKON U MPOSKTHON
ACATCIIBHOCTH, HABBIKAMHU PA3pPCIICHUA np06neM

M4 CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIHLHOMY TIOMCKY METOJIOB PpEIICHHS
MPAKTUYECKHX 3aJ1a4, IPUMEHEHHUIO Pa3JIMYHbIX METOJIOB MMO3HAHUS

M5 CIIOCOOHOCTh BBISBIIATH NPUYUHHO-CJICACTBCHHBIC CBA3M U AKTYyaJIM3UPOBATH
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3aaa4y, BbIABUI'aTb THUIIOTC3Yy €€ PCHICHUA, HAXOAUTb AapPrymceHTbI JJIA
J0Ka3aTCjIbCTBAa CBOUX YTBep)I(,HeHPlﬁ, 3aaBaTh NapaMCETPhl 1 KPUTEPHUU PCUHICHUA

M6

CIOCOOHOCTh aHAM3UPOBATH MOJYYCHHBIE B XOJ€ PEIICHHS 33aJa4d Pe3yJIbTaThl,
KPUTHUYECKU OLICHUBATH UX JOCTOBEPHOCTD, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX

M7

CIOCOOHOCTD BBIIBUI'aTb HOBBIEC HJACHU, IpEAjiaraTb OPUTHHAJIBbHBIC IIOAXOABI U
pCelICHUs, CTABUTDH HpO6JIeMbI 1 3aJ1a41, JOITYCKAOINUC AJIbTCPHATUBHBIC PCIICHU A

M8

BJI/ICHUE HABbIKAMU TOJy4YeHUS MHPOpMAIMU M3 UCTOYHHKOB Pa3HBIX THUIIOB,
CIOCOOHOCTh CAMOCTOSITEIBHO OCYIIECTBIIATH MMOKMCK, aHAJIN3, CHCTEMAaTU3aLHUI0 U
MHTEPIpETAIHMIO HHPOPMAIIMK PAa3IMYHbBIX BUJOB U (YOPM MPEICTABICHUS

M9

CIOCOOHOCTD OCYHICCTBIATE KOMMYHHKAallMM BO  BCEX C(bean JKHN3HU,
APTYMCHTUPOBAHHO BCECTU AHUAJIOr, YMCTh CMATr4aTb KOH(bJII/IKTHHG CUTyaluu,
Pa3BEPHYTO MW JIOTMYHO H3JIaraTb CBOK TOYKY 3pC€HHUA C HCIIOJIB30BAHUEM
SA3BIKOBBIX CPCIACTB

MI10

CHOCOOHOCTh TOHHMMATh M  HCMOJB30BaTh MPEUMYIIECTBA KOMAHIHOH H
WHJMBUIYIbHOU PaOOTHI;

MIPUHUMATB IIeJIM COBMECTHOM JIEATEILHOCTH, OPTAaHNU30BBIBATH U KOOPAUHUPOBATH
JEHCTBUS 110 €€ JOCTHIKEHHUIO: COCTaBIIATh IJIaH ACHCTBUHU, PACTIPEIEISATh POIH C
y4€TOM MHEHUH yYaCTHUKOB O0CYXaTh Pe3yJIbTaThl COBMECTHOM pabOTHI;
npejyiaraTh  HOBBIE TMPOEKTHI, OLEHUBAaTh UACH C TO3UIMH HOBH3HHI,
OPUTHHAJIBLHOCTH, MPAKTHYECKOW 3HAYMMOCTH;

OCYUIIECTBJISITh MMO3UTUBHOE CTPATETMUECKOE MOBEICHUE B PA3JIMYHBIX CUTYyAIUsX,
MPOSIBJISITH TBOPUECTBO U BOOOpaKEHUE, OBITh MHUIIUATHBHBIM.

Ml11

YMEHHE CaMOCTOSITEJIbHO COCTaBISATh IUIAH PEHICHUS TMPOOJIEMBI C YYETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U NPEeINOYTEHUIN

MI12

CIOCOOHOCTh /1aBaTh OILIGHKY HOBBIM CHUTYyallUusiM, BHOCHUTh KOPPEKTHUBHI B
JEeATEIbHOCTD, OLEHUBATh COOTBETCTBUE PE3YIIBTATOB LICIISAM;

BJIa/ICHUE HaBbIKAMM MO3HABATEJIbHON pe(IeKCUN KaK OCO3HAHHS COBEpPIIAEMBbIX
JNENCTBUN U MBICIIUTENIBHBIX IPOLECCOB, X PE3YIbTATOB U OCHOBAHUIA;
UCIOJIb30BaHNUE MPUEMOB peQIIEKCHM JUIsl OLEHKH CUTYyalluH, BHIOOpA BEPHOTO
peuieHus

IT1

YMEHHE ONEepUpOBaTh MOHATHUSAMH: ONpEACICHHEe, aKCHOMa, TeOpeMa, CIEICTBHE,
CBOMCTBO, MpPH3HAK, JOKA3aTEbCTBO, PABHOCWIbHBIE (DOPMYIUPOBKH; YMEHHE
dbopmynupoBaTh OOpaTHOE | TPOTHUBOIIOJIOKHOE YTBEPKIACHUE, MPHUBOJUTH
MpUMepbl U KOHTPIPHUMEPHI, MPOBOAWTH JOKA3aTENbHBIE PACCYXKICHHS TPU
pelIeHnN 3a/1a4, OLIEHUBATh JIOTHYECKYIO IPABWIBHOCTh PACCYKJICHUN

I12

YMEHUE OIEPUPOBATH IOHATUAMH: MHOXECTBO, IOJMHOXECTBO, OIEpalUd HaJ
MHOECTBAMHU; YMEHHME HMCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aImapar i
ONMCAaHUsA PEAIBHBIX IIPOLIECCOB U ABJIICHUN U IPU PELICHUU 3a]1a4, B TOM YHCIIE U3
JPYTUX Y4eOHBIX IPEIMETOB

I13

YMEHHUE ONepUpOoBaTh MOHATHAMHU: rpad, cBA3HBIN rpad, nepeBo, LUMKI, rpad Ha
IUIOCKOCTH; yYMEHHUE 3aJaBaThb M OMNMCHIBATh Tpadbl Pa3IMYHBIMU CIIOCOOAMH;
MCIOJIb30BATh Tpadbl NP pelIeHUH 3a1a4

I14

yMEHHE CBOOOJHO OMNEpHUPOBATh MOHATHSIMH: COYETAaHUE, MEPEeCTaHOBKA, YUCIIO
COYETaHWil, 4YHUCIO TMepecTaHOBOK; OwHOM HbIOTOHA; yMeHHE NPUMEHSATH
KOMOMHATOPHBIE (PaKThl U PacCyKJIEHUS JJIs peleHus 3a1a4

I15

YMCHHUE ONCPUPOBATH MOHATHAMU: HATYPAJIBbHOC YHUCIIO, TEJI0C YUCII0, OCTATOK IT0
MOAYJO, panroOHaJIbHOC qucio, HppauOHAJILHOC qucCJo, MHOXXCCTBA
HaTypaJIbHBIX, 1LCJbIX, PalHuOHAJIBHBIX, )ICfICTBPITGJ'IBHBIX 4quceii; YMCHHC
HCIIOJIb30BATH IMPHU3HAKHW  JCJIUMOCTH, HaMEHBIIHH 06H1HI71 JACINUTCIIbP U
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HaANMMCHBIICC 06mee KpaTHOC, aJITOpUTM EBKHI/I,Z[a npu pelICHHUU 3anay;
3HAKOMCTBO C pa3JIM4YHBIMHA IMMO3UIIHMOHHBIMHU CUCTEMAaMU CHUCIICHUA

I16

yMEHHE CBOOOJHO ONEPUPOBATH MOHATHUSMHU: CTEICHb C IEIBbIM IOKa3aTelieM,
KOpEeHb HATypaJbHOW CTENEHH, CTENIEHb C PallHOHAIBHBIM MTOKA3aTeNIeM, CTEIEHb C
NCHUCTBUTENHHBIM (BEIIECTBEHHBIM) TIOKa3aTeleM, JIorapudM 4YWCiIa, CHHYC,
KOCHHYC U TAHT€HC MPON3BOJIHHOIO YHCIIa

117

YMEHHUE OINEpPUPOBaTh MOHATUSIMH: TOXJIECTBO, TOXKIECTBEHHOE MpeoOpa3oBaHue,
yYpaBHEHUE, HEPABEHCTBO, CHCTEMa YPaBHEHMM M HEPABEHCTB, PABHOCHJIBHOCTH
ypaBHeHHﬁ, HCPABCHCTB n CHUCTEM, palluOHAJIbHEBIC, HppalluOHAJIbHBIC,
MOKa3aTeIbHBIE, CTEIICHHBIE, norapudmuueckue, TPUTOHOMETPUYECKHUE
YpaBHCHMA, HCPABCHCTBA U CUCTCMbI; YMCHHUC PCUIATH YPAaBHCHHA, HCPABCHCTBA U
CUCTEMBI C NOMOILIBIO Pa3JINYHBIX MPUEMOB; pellaTh YPAaBHEHHS, HEPABEHCTBA U
CUCTCMbI C MapaMCTpOM; NPHUMCHATH YPaBHCHUS, HCPABCHCTBA, UX CHUCTCMBbI IJIA
pelleHrs MaTeMaTU4YeCKUX 3a/lad M 3a7ad M3 pazIuyHbIX o0jacTedl Hayku U
peanbHON JKU3HU

I18

yMEHHE CBOOOJHO OINEpUpPOBaTh MOHATUSAMU: Tpaduk GyHKIUH, oOpaTHas
bynkuus, xoMrno3unus GyHKIUMHA, nuHeiHas QyHKIWs, KBagpaTudyHas (yHKIHUS,
CTereHHass (QYHKIUS C LEeJIbIM II0Ka3aresieM, TPUTOHOMETpuYeckue (yHKIHUH,
oOpaTHBIE TPUTOHOMETpHUYECKHE (DYHKIUH, TOKa3aTelbHas U JOrapu(MuyecKas
(GyHKLIMU; yMEHHE CTPOMTh Tpaduku (GYHKUUH, BBIIOJHATH NpeoOpa3oBaHUs
rpaduKoB (QYHKUWH; yMEHHE HCIOJIb30BaTh rpaduku (QYHKIMHA UIS W3ydeHUS
IIPOLIECCOB U 3aBUCUMOCTEN IPU PEIICHUH 3a/1a4 U3 JIPYIUX y4eOHbIX IPEIMETOB
U U3 PEaNbHOW JKU3HU; BBIPAXATh (POPMYJIAMHU 3aBHCUMOCTH MEXKIy BEIMYMHAMU;
yMeHHue CBOOOJIHO OIEePUPOBAThH MOHATUAMU: YETHOCTh (DYHKIIHHU, IEPUOJIUYHOCTD
(GyHKINK, OTrpaHMYCHHOCTHh (YHKIMH, MOHOTOHHOCTH (YHKIHH, SKCTPEMYM
¢byHKuMH, HauOoJblllee M HaMMEHblIee 3HAa4eHUs (YHKIHMU Ha IMPOMEXYTKE;
YMEHHE MPOBOANUTH HCCIEI0BaHNE (PYHKIIMH; YMEHHE HCIIOJIB30BaTh CBOWCTBA U
rpaduKku GYHKUUH 1711 pellieHHs] ypaBHEHUH, HEpaBEHCTB U 3ajjau C IapaMeTpaMu;
n300paxkaTb Ha KOOPAMHATHOM IIJIOCKOCTM MHOXKECTBAa PELICHUM ypaBHEHUH,
HEPaBEHCTB U UX CUCTEM

I19

yMEHHE cBOOO/IHO ONepupOBATH MOHSITUSIMU: MIOCJIEZIOBATEIbHOCTb,
apupMeTHyecKas TpPOrpeccusi, TreoMeTpuyecKkas Mporpeccus, OECKOHEYHO
yObIBaro1as reoMeTpuyecKas IIPOrpeccusi; yMEHHE 3aJaBaTh

MOCJICHO0BATCIIBHOCTHU, B TOM YHCJIC C TIOMOIIBEI0 PEKYPPCHTHBIX (bOpMy.]'I

I110

YMEHHE ONEepUpOBaTh MOHATUSMHU: HENPEPHIBHOCTh (YHKIUH, ACHMIITOTHI
rpaduka GyHKLINH, epBast U BTOpasi MPOU3BOJIHAS (PYHKLIUHU, TECOMETPUUECKUN U
¢u3nyecKkuil CMBICT TPOU3BOJHON, NEpBOOOpa3Has, ONpEAEIECHHBIH HHTErpa;
YMEHHE HaxXOIUTb AaCUMOTOTHl rpaduka (yHKIMHU; YMEHHUE BBIUUCIATH
MIPOU3BOJIHBIE CYMMBI, MPOU3BEICHHS, YaCTHOTO W KOMIIO3ULMHU (YHKIUH,
HaXO/UTh YpaBHEHHE KacaTeIbHOW K rpaduKy (yHKIUHU;

YMEHHE HCIIONb30BaTh IPOU3BOJHYIO ISl HUCCIENOBaHMUS (QYHKUMHA, id
HaXOXJACHNUS HAWIydIlEro PEIIEHUs B NPHUKIAIHBIX, B TOM YHCIE COLUAIbHO-
SKOHOMMYECKHX U (PU3MYECKHX 3aJayax, s ONpPENEJIEHHUS CKOPOCTH |
YCKOPEHUs; HAaXOJUTh IUIOMAAX M O0bEeMbl (UIYp C IOMOIIBIO HMHTErpaia;
MPUBOAUTh  IPUMEPBI  MATEMATHYECKOTO  MOJEIUPOBAaHUSA €  MOMOIIBIO
muddepeHIranbHbIX YpaBHEHUH

I111

YMCHUEC OIICpHUpPOBaATH INOHATHUAMMN: KOMIIIICKCHOEC  4YHCIJIO, COIIPSKCHHBIC
KOMIUJICKCHBIC YHCJIa, MOAYJIb U aprYMCHT KOMIUJICKCHOI'O 4YMCJIa, (bopMa 3altucu
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KOMILIEKCHBIX YKces (FeOMETpUYEeCcKas, TPUTOHOMETpUUECKas U anredpandeckas);
YMETb MNPOU3BOIUTH apU(PMETHUECKHUE JEHCTBUS C KOMIUIEKCHBIMH YHCIAMU;
MIPUBOJUTH IPUMEPHI UCIIOJIb30BAHUSI KOMIUIEKCHBIX YHCEI

I112

yMeHue cBOOOJIHO OIepUpPOBaTh MOHATHIMHU: CpeliHee apupMeTHYECKoe, MeInaHa,
HauOoblllee M HauWMEHbIIEe 3HAYCHHUs, pa3Max, JAUCIEPCHUs, CTaHIAPTHOE
OTKJIOHEHME JUI1 ONMCAHMs 4YMCIOBBIX JAHHBIX; YMEHHE HCCIIENOBaTh
CTaTUCTHUYECKHE JaHHBIC, B TOM YHCIE C MPUMEHEHUEM rpa)u4ecKux METOIOB H
JIEKTPOHHBIX CPEACTB; IpaUUecKH HUCCIeI0BaTb COBMECTHbIE HaOIIOAEHUS C
IIOMOILBIO AUarpaMM PacCEUBAHMs U JINHEWHON perpeccuu

113

yYMEHHE HAaXOAWUTh BEPOATHOCTH COOBITHII C WCIOJB30BAHUEM TpadHUECKUX
METOOB; NPUMEHSTH Ui pEeHIeHus 3aaa4d (POpMyIbl CIOXKEHUS M YMHOXKEHUS
BEPOSITHOCTEH,  (QOpPMyny TONHOW  BeposTHOCTH, Gopmyny bepnymmy,
KoMOWHATOpHbIE (AaKTBl M (OPMYINbI; OLEHUBATh BEPOSATHOCTU pPEATbHBIX
COOBITHH;  yMEHHME  OIEepPHPOBaTh  IOHATHSAMHU:  ClIydailHas  BeIWYMHA,
pacripesielieHue BEpPOATHOCTEH, MaTeMaTH4ecKoe OXHUJaHWe, JUCTIEepPCHs U
CTaH/JapTHOE OTKJIOHEHHE CIy4YallHOH BEIMYHMHBL, (YHKIMH PpACIpECNICHUS H
IUIOTHOCTH PaBHOMEPHOTO, IIOKA3aTEIbHOTO M HOPMAJIBHOIO paclpeesCHUN;
YMEHHE HCIOJIb30BaTh CBOMCTBA M3yYEHHBIX pACIpeIeNICHUI Ul PeIeHus 3a1ad;
3HaKOMCTBO C TIOHATHSIMH: 3aKOH OOJBIIUX YHCET, METOJbl BBIOOPOYHBIX
UCCIIEJOBaHMI; yMEHHE NPUBOIUTH PUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX YUCET
B IPUPOHBIX ¥ OOIIECTBEHHBIX SIBICHUSIX

I114

yMeHHE CBOOOJHO ONEpUpOBaTh MOHATHSAMM: TOUYKA, IMpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4d, IUIOCKHMU YroJ, JBYI'PAaHHBIA yroJ, TPEXTPaHHBII
yrojl, IepeceKaroluecs, MapajyIelIbHble M CKPELIMBAIOIIUECS  IPSIMBIE,
[IapaJUIEIbHOCTh U NEPHEHAMKYIIPHOCTh IPSIMBIX M IUIOCKOCTEH, YroJl MEXIy
IPSMBIMU, YToJl MEXAY HIPSIMOH M IUIOCKOCTBIO, YroJl MEXAY IUIOCKOCTSIMM;
YMEHHE HCIIONB30BaTh MPHU PEUICHWW 3a1ad HW3ydeHHbe (PAKTBI U TEOpEeMbI
IUIAHUMETPUM; YMEHHE OLEHHMBATh pa3Mepbl OOBEKTOB B OKPYKAIOLIEM MHpE;
YMCHHUEC OINCpHUPOBATH TMOHATHAMHU: MHOTOI'PAHHHUK, CCUYCHUC MHOT'OI'paHHUKA,
NPAaBUIbHBII MHOTOTPAaHHUK, MpH3Ma, MNUpaMuaa, Qurypa M TMOBEPXHOCTh
BpalleHus, IWIMHIP, KOHYC, Imap, cdepa, pa3BepTKa MOBEPXHOCTH, CEUCHHS
KOHyCa Y ILWIMHIApA, MapajuleJbHbIE OCH WIM OCHOBAHHUIO, CEUEHHE Ilapa,
IUIOCKOCTh, Kacaromascs cdepsl, HWIMHAPA, KOHYCa; YMEHUE CTPOUTH CEYECHHE
MHOTOTpaHHHMKa, HW300pakaTb MHOTOIpaHHMKHM, (UIypsl M  MOBEPXHOCTU
BpaliCHus, UX CCUCHUSA, B TOM HYHUCJIC C TIOMOIIBIO 3JICKTPOHHBIX CPEACTB; YMCHUC
IPUMEHATh CBOMCTBA r€OMETPUYECKUX (PUTYp, CAMOCTOSTENHHO (OPMYIUPOBATH
OIPECACIICHUSA N3y4aCMbIX (1)I/Il"yp, BbIABHUI'aTh TUIIOTE3bI O CBOMCTBAX " IMprU3HaKax
reoMeTpHuecKuX (Uryp, 000CHOBBIBATh UM ONPOBEPraTh MX; YMEHHUE NMPOBOANUTH
KHaCCHq)HKaHI/IIO (1)I/Il"yp M0 pa3jinvYHbIM IIPU3HAKaM, BBIIIOJHATH HGO6XOI[I/IMI)IG
JOTIOJIHUTEIbHBIE IIOCTPOCHHUS

I115

yMeHHE CBOOOJHO ONEpUPOBaTh MOHITUSIMMU: IUIOIIAAL (PUTypBl, 00beM (UTYpHI,
BEIMYMHA YIJIA, PAcCTOSHUE OT TOYKH JIO0 IUIOCKOCTH, PACCTOSHUE MEXIY
NpSIMBIMH, PAcCTOSTHUE MEXJY IUIOCKOCTSIMH, IUIOMaAb cdephl, II0MAab
MOBEPXHOCTH NHMpaMMIbl, TPU3MBL, KOHyca, IHJIUHApa, o00beM KyoOa,
MPSIMOYTOJIBHOTO Mapajljiesienuiea, MUpaMubl, MPU3MBbL, LUIUHApPA, KOHYCA,
11apa; yMEHHEe HaXOIUTh OTHOIIIEHHE 00EMOB NOJO0HBIX (QUTYD

I116

yMEHHEe CBOOOIHO ONEPUPOBATh MOHITHAMU: ABHKEHUE, MapaUIeIbHBINA TIEPEHOC,
CUMMETpPHS Ha TUIOCKOCTH M B IPOCTPAHCTBE, TOBOPOT, MIPeoOpa3oBaHue MOA00Ms,
moAo0HbIe (PUTYpPHI; YMEHHE pacro3HaBaTh PaBHbIE W MOJAO00HBIE (DUTYPHI, B TOM
yucie B OPUPOJE, MCKYCCTBE, ApPXMTEKType; YMEHHE HCHOJIb30BaTh




Kon
pe3yibTar
o0yJeHus

a
1

HaumenoBanue pesyabTata 00yuenus’

reoOMCTPUICCKUC OTHOIICHUA, HAXOAUTHh TCOMETPUICCKUC BCIIMIYNHBL (IIHI/IHa, yroii,
wionaab, 00beM) MpU PELICHUU 3ajady U3 JAPYruX Y4eOHBIX MPEIMETOB U U3
peanbHON KU3HU

1117

yMeHHE CBOOOIHO ONEPUPOBATh MOHATUSAMU: MPSIMOYTOJIbHASA CUCTEMA KOOPAUHAT,
BEKTOp, KOOpPAMHATHI TOYKH, KOOPJAMHATHI BEKTOpa, CyMMa BEKTOPOB,
MIPOM3BE/ICHNE BEKTOpa Ha YHUCIIO, PAa3IOkKEHHE BEKTOpa Mo 0a3ucy, CKalspHOE
MPOU3BE/ICHUE, BEKTOPHOE MPOU3BEACHHUE, YroJl MEXJy BEKTOpaMU; YMEHHE
MCIOJIb30BaTh BEKTOPHBINA U KOOPIAMHATHBIN METO JISl PEIICHUSI TEOMETPUUECKUX
3a/1a4 U 3a7a4 APYruxX y4eOHBIX MPEIMETOB; ONEPUPOBATH MOHATUAMH: MaTpHUIA 2
X 2 1 3 X 3, onpeaeanuTenb MaTPUIlbl, FEOMETPUUYECKUN CMBICIT OTIPEACITUTEIS

I118

YMCHHUEC MOJCIHMPOBATH PCAJIbHBIC CUTyallUM Ha A3BIKC MATCMATUKH; COCTABJIATH
BBIPQ)KCHUS, YPAaBHCHHS, HEPABCHCTBA M WX CHCTEMbBl [0 YCIOBHIO 33JauH,
UCCIIeIOBAaTh IOCTPOCHHBIE MOJIENM C HCIIOJIB30BAaHMEM arapara aireOpsl,
MHTEPIPETHUPOBATH MOJIYYECHHBIH PE3yJIbTaT,; CTPOUTh MaTEMAaTUYCCKHE MOJICIH C
IIOMOIIBKO TCOMETPHUYCCKUX HOHATHU U BCJIMYHMH, pClIaTb CBA3AHHBIC C HUMHU
MPAKTUYECKHUE 33]]aul; COCTABISATh BEPOSITHOCTHYIO MOJICb U UHTEPIPETHPOBATH
MOJYYECHHBIM  PE3yibTar;  peliarb  NPUKIAIHBIE  33Ja4d  CpPEACTBAMU
MaTeMaTHYECKOr0 aHalli3a, B TOM YHCJIEC COIHAIBHO-DKOHOMHUYECKOTO U
(U3HYECKOTO XapaKTepa

I119

yMEHHUE BbIOMPATh MOAXOMAIIMNA METOJ Ul peIIeHUs 3ajaud; [OHUMAaHue
3HaYMMOCTH MAaTEMAaTUKH B U3YUYEHHH MPUPOJHBIX U OOIIECTBEHHBIX MPOIECCOB U
SBJICHUI; YMEHHE PACIIO3HABATH MPOSBICHUE 3aKOHOB MaTEMATUKH B MCKYCCTBE,
YMEHHUE IPUBOAUTH IPUMEPHI MATEMAaTUYECKUX OTKPBITUI POCCUNCKOW U MUPOBOM
MaTEMaTHYECKON HAYKU




3 CooTBeTCTBHME OLIECHOYHBIX CPEACTB KOHTPOJIMPYEMBbIM pe3yJbTaTaM 00y4eHu s

3.1 Cpe)ICTBa, NMPpUMEHAECMBIC 1JIsI OLCHKH YPOBHHA TeopeTn'{eCRoi/i NnoATroOTOBKH

Kpatkoe
HaMMEHOB
aHue
paszzuena
(Momyist)
/ TeMBI
JIVICIIHATLT
WHBI

Kon
pe3yib
Tara
o0yueH
us

ITokazaTenn
OBJIaICHUS
pe3ynbTaTamu
o0ydeHus

HanmenoBanme
OILICHOYHOTI'O
CpelICTBa M MPECTaBICHUE
ero B ®OC

IIpomexyrounas
aTTecTauus

Texymun
KOHTpPOJIb

Pa3znea 1. Anreopa.

Tema 1.1
Bsenenue

I119

CriocoOHOCTh NEPEeUYUCIUTh
00J1acTH IPUMEHEHUS
MAaTE€MaTHUKU B PEAIbHON KU3HH,
Ha3BaTb OCHOBHBIX yYEHBIX-
MaTEMaTUKOB U UX BKJIal B

HayKy

I11

CriocoOHOCTh IEPEUHCITUTh
OCHOBHBIC MAaTEMAaTUYCCKUEC
HOHSTHS, OOBSICHUTB KaX10€ U3
HHX, CBSI3aTh TU MOHSTHUS C
peaIbHBIMU SIBJICHHSIMU

M6

CriocoOHOCTh aHAIM3UPOBATH
paHee MMOIy4YeHHBIN OIIBIT,
OOBSICHUTH CBOIO TOUKY 3PCHUS

Ml11

CriocoO6HOCTB
KJIACCH(UITUPOBATH CBOM 3HAHHUS

MS8

CnocoOHOCTh aHAJIM3UPOBATH,
0000111aTh U A€JaTh BBIBOJBI,
ONHpPAsCh Ha 3HAHUS U3
Pa3IMYHBIX TPEIMETHBIX
o0Oiacreit

J1

CrocoOHOCTh OOBSICHUTH
SIBJICHHE OKPYIKAIOIIEro MUpa
MATECMAaTHUYCCKUM SA3BIKOM

Yemuwoin
onpoc
(n.5.1)

Tema 1.2.
Pazsutne
MMOHATUS O
qHCIIe

I12

CriocoOHOCTD OTIpeNIeNIUTh
OCHOBHBIE YHCJIOBBIE
MHOXXECTBA, yr[Opr)IOLII/ITI) Hux.
CnocoOHOCTh OOBSICHUTD
HaJIN4YNEC MHOXKECCTBA YHCIIOBBIX
CHUCTEM.

I15

CrocoOHOCTD HUCIIOIB30BATh
HpI/ISHaKI/I JACIINMOCTHU

I111

CnocoOHOCTb IIPOU3BOJIUTH
apupMeTHUecKue JeUCTBUS ¢
KOMIIJIEKCHBIMHU YHCJIaMU

J1

CriocoGHOCTh aHAJIM3UPOBATh
SBJIEHUSI OKPY>KAIOILIEro MUpa ¢
IIOMOUIBIO SI3bIKA MATEMATHUKH

J14

CriocobHOCTb OOHApPYKUBATh
CBA3U MCXKY AWCHUILIMHAMHU,
UCIIOJIb30BATh MaTEMaTHYECKUE
NPUEMBI [TPU PEIICHUN 314 U3
JIPYTUuX HayK U B IIOBCETHEBHOMN
KHU3HH

Konmponvnas
paboma (n.6.2,
sapuanm 1-2,
sadanus 1-3)
Pasnoyposnesvie
3a0a4u U 3a0aHUs
(n.6.3, eapuanm
1-2, 3a0anue 19)

Yemuori
onpoc
(n.5.1,
80NpPOCH

1-3)




Tema 1.3. 13 CrocoOHOCTh HUCCIEeIOBATh Yemmuwiii Bonpocut ons
dyHKIMY 1 SBJICHUE U JI€JIaTh BEIBOJBI O onpoc (n.5.1, aKzamena (n.6.1)
rpaduxs MOJTYYCHHBIX 3aKOHOMEPHOCTSIX gonpocei 4-8) Koumponvnas
M1 CrnocoOHOCTb COCTaBIIATH IJIaH paboma (n.6.2,
JEATEIBHOCTU sapuanm 1-2,
8 CriocoOHOCTD BBIMOJHATH 3a0anus 4-6)
npeoOpa3zoBanus rpaduKOB
(GYHKIUH, UCITOJIB30BATh
rpaduku GyHKIUI 1715
U3YUYEHHSI TPOIIECCOB U
3aBUCUMOCTEM IPU PELICHUU
3aja4d U3 IPYrux y4eOHbIX
IIPEAMETOB U U3 PEAIbHON
YKU3HU
Tema 1.4. 1 CnocoO6HOCTh CHOPMYIIHPOBATh | Yemuwii
KopHu, JI0Ka3aTeNIbCTBO PEIIEHMS, onpoc (n.5.1, Bonpocel ons
MPEJIOCTABUTh APTYMEHTHI okzamena (n.6.1)
CTEIEHU U sonpocwl 9-
CriocobHOCTh ~ OOHAPYXMUBATh
sorapupMbl J14 CBSIBH MEK 34) Konmponvnasn
Ay AMCHHILTMHAMH, paboma (n.6.2,
UCIIOJIb30BaTh MAaTEMAaTUYECKUE eapuanm 1-2,
MPHEMBI TIPH PEIICHUH 32721 U3 sadanus 7-15)
JPYTUX HAYK U B TIOBCETHEBHOM Pasnoyposnessie
YKU3HU
3a0a4u U 3a0aHus
CrocoOHOCTE CBOOOIHO
116 OICpUPOBATH NOHATUIMH: (n.6.3, 6apuanm
’ 1-2, 3a0anus 10,
CTETICHB C IEJIBIM TIOKa3aTeJIeM,
KOpEHb HAaTypaJIbHOM CTEIICHH, 16,17, 19)
CTCTICHD C PAIIMOHATBHBIM
rokasaresieM, CTCIICHb C
JCHCTBUTEIIbHBIM
(BelleCTBEHHBIM) IIOKA3aTENIEM,
Jorapudm ymucia
7 CriocoOGHOCTh pemaTh
MOKa3aTeIbHbIC, CTCTICHHBIC,
norapudmuueckue ypaBHEHUS,
HEPABEHCTBA U CUCTEMBI
Tema 1.5. 1 CnocoOHocTh chopmynupoBaTh | Yemmuoui Bonpocul ona
OCHOBEI JI0Ka3aTelIbCTBO PEIICHMUS, onpoc (n.5.1, | ok3amena (n.6.1)
TPUTOHOMET [IPEIOCTaBUTh apTyMEHTBI gonpocet 35- Pasnoyposnesvie
“pun M9 Croco6HOCTb OOBACHHUTD CBOIO | 57) 3a0auu u 3a0anus.
TOYKY 3pEHUSI, UCTI0JIb30BaTh (n.6.3, eapuanm
aJIeKBaTHBIC SI3bIKOBBIE CPE/ICTBA 1-2, 3a0anue 18)
16 Crioco6HOCTh CBOOOIHO
OTIEPUPOBATH TTOHITHSIMH:
CUHYC, KOCHHYC ¥ TAHTCHC
MPOU3BOJIBHOTO YUCIIA
7 CnocoOHOCTH periarh
TPUTOHOMETPHYECKHE
ypaBHEHHUS, HEPABEHCTBA U
CUCTEMBI
Tema 1.6. 1 CniocoOHOCTHCHOPMYTUPOBATH Yemuori Bonpocwi 0ns
Hauaa JIOKA3aTeIbCTBO PEIICHUS, onpoc aKzamena (n.6.1)

MIPEIOCTaBUTh APTYMEHTBI

Pasnoyposnesuvie




MaremaTtua
€CKOTO
aHam3a.
IIpousBoaHa
s eé
MIPUMEHEHHUE

2

CriocoO6HOCTD
IPOaHATIN3UPOBATH UCTOPHIO
pa3sBUTHS MAaTEMATUKU U
COOTHECTH €€ C HAy4HO-
TEXHUYECKUM IIPOTrpeccoM

I19

Cnoco0HOCTH CBOOOIHO
OTIEpUPOBATH MOHITHSIMH:
[TOCIEA0BATEIBLHOCTD,
apudmernueckas u
reOMETPHUYECKas IPOrPECCHH,
OCCKOHEYHO yOBIBarOIIas
reOMEeTPHYECKast IPOrPecCus;
YMEHHE 33]1aBaTh
[IOCJIEOBATEILHOCTH

I110

Cr1ocOOHOCTE BEIYUCIATH
IIPOM3BOJIHBIE CYMMBI,
MPOM3BECHUS, YACTHOTO U
KOMITO3UITUH (DYHKIHIA, yMETh
UCII0JIb30BATh MPOU3BOTHYIO IS
uccieoBanus QyHKIMHA

(n.5.1,
eonpocul 58-
65)

3a0ayu U 3a0anusl
(n.6.3, eapuanm
1-2, 3a0anus I-

5,13)

Tema 1.7.
HNuTerpan u
€ero
MIPUMEHEHUE

I118

CnocoOHOCTh  aHAJIM3UPOBATH
IIOJIyYEHHBIE 3HaHUS u
MCII0JIb30BaTh UX JIJISl ONMCAHUSA
peaJbHbIX 3aBUCUMOCTEN

JI6

CriocoOHOCTh OIEPKUBATH
UHTEPEC K IeITeIbHOCTH

I110

CriocoOHOCTh HAXO/IUTh
TUIOIIAAHN U 00BbEMBI (DUTYD C
HOMOUIBIO HHTErpasia

Yemuwrii
onpoc
(n.5.1,60npoc
bl 66-13)

Bonpocut o
aK3amena (n.6.1)
Pasnoypoenesvie
3a0a4u u 3a0aHus
(n.6.3, eapuanm
1-2, 3a0anus 6,

7.12)

Pa3znen 2. KomOuHaTOpUKA, CTATHCTHKA M TEOPUS BEPOSITHOCTE.

Tema 2.1.
KomOunarop
uKa

I119

CriocoOHOCTh IEPEUNCITUTh
00JIaCTH TPUMEHEHUS
MaTeMaTUKU B PeaTbHOM )KU3HH,
HAa3BaTb YUYCHBIX U UX BKJIA[ B

HayKy

J1

CnoocoO0HOCTh OOBSICHUTH
SIBJICHHE OKPYIKAIOIIEero MUpa
MaTEMATHYECKUM SI3bIKOM

I13

CnocoOHOCTH OnepupoBaTh
HNOHATUAMMU: Ipad, CBI3HBIN
rpad, 1epeBo, yMEeHHE
MCIOJIb30BaTh Ipadbl Ipu
peLIeHUH 3aa4

114

CniocoOHOCTH CBOOOTHO
OTIEPUPOBATH TTOHITHSIMH:
coueTaHue, MepecTaHOBKa,
YHCJIO COUYETAaHUM, YUCIIO
nepecTaHoBOK; OuHOM HproTOHA;
YMEHHE IPUMEHSAITh
KOMOHMHATOpHbIE (PaKThl U
pacCyXIACHUS TSl pEIICHUS
3a1a4

Yemmnoui
onpoc(n.5.1,
eonpocul 74-

86)

Bonpocw ona
axzamena (n.6.1)
Pasnoypoenesvie
3a0a4u U 3a0aHUs
(n.6.3, eapuanm
1-2, 3a0anue 11)

Tema 2.2.
DIIEMEHTHI

M8

CnocoOHOCTh aHaIU3UPOBATh,
KJ1accu(uIupoBaTh,

Yemmnoui
onpoc (n.5.1,

Bonpocwi ona
aKzamena (n.6.1)




TEOPUH
BEPOSATHOCTEMN
u
MaTeMaTuyec
KOM
CTaTUCTUKH

yrnopsaaounBaTh, OLICHUBATL U
UHTEPIPETHPOBATH
nH(OpMaIHIO, MOTy4aeMyIo 13
Pa3JINYHBIX UCTOYHUKOB

I11

CriocoOHOCTP NIEPEUYHCITHTh
OCHOBHBIC MaTEMAaTUYECCKHE
MOHSITHSI, 00BSCHUTH KAXKIOE U3
HUX, CBSI3aTh 9TH MOHATHS C
pEATbHBIMHU SIBJICHUSIMU.
CnocoO6HOCTh ChOpMYIIUPOBATH
JI0Ka3aTeIbCTBO PEIICHHUS,
MPEIOCTABUTH APTYMEHTBI

IT12

CrocoOHOCTE HCCIeI0BaTh
CTaTUCTHYCCKHUEC JaHHBIC

IT13

CnocoO0HOCTh HAXOIUTh
BEPOSITHOCTH COOBITHI

sonpocwl 87-
101)

Pasznoyposnesuvie
3a0a4u U 3a0aHUs
(n.6.3,
sapuanml-2,
sa0anue 11)

Pa3zgen 3. 'eomerpus

Tema 3.1. 14 CriocoOHOCTb UCTOIB30BATh IPU | Yemubiil Bonpocwt 014
[Ipsimble n PCHICHUH 33719 U3YICHHBIC onpoc (n.5.1, | ok3amena (n.6.1)
AKThl U TEOPEMBI ITITAHUMETPUHU
IUIOCKOCTH B ) p p sonpocer 102- | Konmponenas
CnocoOHOCTE CBOOOHO paboma (n.6.2
npoctpanctee | [116 i 121) ’
OTIEPUPOBATH TTOHITHSIMH: sapuanm 1-2,
JBUKCHHE, TTAPAJUTCITbHBINA sadanus 16,17)
MEPEHOC, CHMMETpPHUSI Ha Pasnoyposnessie
TJIOCKOCTH M B TPOCTPAHCTBE
3a0a4u u 3a0aHus
CriocoO6HOCTB NEPEYHCITUTh
I119 (n.6.3, eapuanm
obnactu MPUMEHEHUs
o 1-2, 3a0anue 9)
MaTeMaTHKH B pcallbHOM
JKU3HU, Ha3BaTh  OCHOBHBIX
YVUEHBIX-MaTEeMaTUKOB M  HX
BKJIA]] B HAYKY
M5 CnocoOHOCTh BBIJIBUTATH
THIOTE3Y PEIICHUS, HAXOIUTh
apryMEHTHI JIJIS JIOKa3aTeIbCTBa
CBOMX YTBEPKJICHUU
MO Crioco6HOCTb OOBSICHUTH CBOIO
TOYKY 3pEHUS, HCIIOJIb30BATh
aJIeKBaTHBIC SI3bIKOBBIE CPE/ICTBA
3 CnocoOHOCTH cIeNaTh YepTexX K
3aJJaHUI0, CPABHUBATH
MOJTy4YEHHBIEC PE3YIbTAThI C
ITOCTaBJICHHOM 3a7a4en
Tema 3.2. M4 CriocoOHOCTH ITaHUPOBATh Yemuwvuu Bonpocwi 0na
Koopaunarst CaMOCTOATENbHBIN ITOUCK onpoc (n.5.1, | 9k3amena (n.6.1)
METOJIOB PEIICHHUS
Y BEKTOPBI A0B p onpocer 122- Konmponvnasn
MPAKTUYECKHX 3a7a4 134 paboma (n.6.2,
he CrocoOHOCTh cIeNaTh YePTEX K sapuanm 1-2,
3aaHUI0, CPAaBHHUBATh 3a0aHUs ]8-20)
MOJTy4YEHHBIEC PE3YIBTATHI C
IOCTaBJIICHHOHU 3amaueil
17 CnocoOHOCTh HCIT0JIB30BAThH

BEKTOPHBIN U KOOPAUHATHBIN
METOJ JUISl PELIEHUS
T€OMETPUYECKUX 3a/1a4




Tewma 3.3.
MHororpana
UKW U

KpyTJble
Tena.

I11

CriocobHOCTD CHOPMYIHPOBATH
JI0Ka3aTeNIbCTBO PEIICHUS,
HPEIOCTABUTH apTYMEHTBI

IT15

Cr10coOHOCTE CBOOOIHO
ONEPUPOBATH MOHITHIMH:
10 ab (PUTyph1,00BeM
(burypsl, BeIMYMHA yIia,
paccTosTHUE OT TOYKH JI0
TJIOCKOCTH, PACCTOSTHUE MEXKTY
MPSIMBIMH, PACCTOSTHHE MEXKTY
IJIOCKOCTSIMHU, ILIOMIAb Cepsl,
TUIOMIA/Ib TTIOBEPXHOCTH
MIUPAMHU/IBI, TPU3MBI, KOHYCA,
UIHHIPA, 00BeM Ky0a,
PSIMOYTOJIBHOTO
napajuliesieuIe/1a, TupaMu/Ibl,
MPU3MBI, IWIMH]PA, KOHYCA,
napa

M4

CnocoOHOCTh MIIAaHUPOBATH
CaMOCTOSITEIILHBIN TOUCK
METOJIOB PEUICHUS
MPAKTUYECKUX 3a7a4

J1

CnocoOHOCTh OOBSACHUTH
SIBJICHUE OKPYIKAIOIIETO MHUpa
MATCMAaTHYCCKUM SA3BIKOM

Yemnoin
onpoc (n.5.1,
sonpocwl 135-
201)

Bonpocwt ona
aKzamena (n.6.1)
Pasnoypoenesvie
3a0avu u 3a0aHus
(n.6.3, eapuanm

1-2, 3a0anus 8,
14, 15, 20)




3.2 CpeacrBa, npuMeHsieMble J1JI51 OLleHKH YPOBHS NMPAKTUHYECKOH MOAT0TOBKHU

Kpatkoe Kon HauMeHOBaHHE OLIEHOYHOTO
HaUMEHOBA | pesyyy IMoxaszaTens CPEICTBA U MpeACTaBICHUE
HUE
pasziena b TaTa OBJIAJICHUS ero B ®OC
(Moyns) / 00yue pesyjibTaTaMu Texymmit [IpomexxyTouna
TEMBI HHA 00yueHHsI KOHTPOJIb s aTTECTAlHs
JTUCIUILIN
HBI
Paznea 1. Anreopa.
Tema 1.2. I15 CnocoOHOCTb MCIIONB30BaTh Camocmosmen | Konmponvhas
Pa3Butne MPU3HAKHU JETUMOCTH bHaA paboma paboma (n.6.2,
o -
IMOHSATHUS O Ml11 CnocoOHOCTh BBIOUpATh Nel (n.5.2, eapuanm 1-2,
sapuanmul 1-2) | sadanus 1-3)
YHCIIe. ONTUMAJIbHBIE TyTH PELICHUs
I T C 5 5 Pasnoyposneguie
AKTUYECKO
p OCOOHOCTh 00HapyKUBATh SaOan 1 3a0AHUS
e 3ausaTue Ne CBiA3M MCXKAY JAUCHUIINIMHAMH, (n.6. 3’ sapuanm
1-2 UCTIOJIB30BAaTh MaTeMaTUYECKHE 1-2, saoanue 19)
IpUEMbI NIPU PEIICHUU 3a7a4d U3
JPYTUX HAyK U B TIOBCETHEBHOM
KHU3HU
J1 CnocoOHOCTh OOBICHUTH
SBJIGHUE OKPY’KAIOILIEro MUpa
MaTEeMaTHUYECKUM SI3bIKOM
17 CriocoOHOCTP pemaTh
panroHaIbHBIC YPaBHEHUS U
HEpaBEHCTBA
Tema 1.3. I18 CrnocoOHOCTb HCIONIB30BaTh Camocmosmen | Konmponvhas
DyHKIMY 1 TOTOBBIE KOMITLKOTEPHBIE bHasa paboma | paboma (n.6.2,
rpauKy. IIPOrpaMMBbI B IIOUCKaX IyTen Ne2(n.5.2, 12 sapuanm 1-2,
sapuanmul 1- -
[TpakTuyecko peleHns MaTeMaTHUeCKuX 3a1a4 P ) | sadanus 4-6)
Teopuecko
€ 3aHsATHe U UX WUTIOCTpaluu
e 3a0aHue
Nel M3 CnocoOHOCTh OCYIIECTBIISITh (n.5.3)
MO3HABATENIbHYIO U Y4eOHO-
UCCIIEIOBATEIIHCKYIO
JeSITeTbHOCTD
Ml11 CriocoO6HOCTh KIaccu(puIMpoBaTh
CBOM 3HaHUS
7 CnocoOHOCTb MJIaHUPOBATh
CaMOCTOSITENIbHYIO JIESITETbHOCTh
Tema 1.4. 117 CnocoOHOCTh MPUMEHSITh Camocmosmen | Konmponvnas
Kophu, CTaHJApTHEIE IPUEMBI pellieHuss | bHas paboma | paboma (n.6.2,
CTENEHU U palrOHATBHBIX, Ne3(n.5.2, 1o eapuanm 1-2,
sapuanmul 1- -
Jorapupmbl UppalMOHATIBHBIX, P ) | sadanus 7-15)
Pasnoyposnesgole
[TpakTuyecko MOKa3aTeIbHbIX, CTENIEHHbBIX
5 3a0a4u u 3a0aHU.
€ 3aHsATHe YpaBHEHHI U HEPaBEHCTB (n.6.3, eapuanm
Nel-3 I16 Cr1ocoOHOCTE CBOOOIHO 1-2, 3a0anus 10,

ONEPUPOBATH MOHITUSIMH:

16, 17, 19)




CTEIEHb C LEJIbIM IT0Ka3aTeNeM,
KOpPEHb HATYpAJIbHOM CTENEHH,
CTCIICHBb C pallMOHAJIbHBIM
MOKa3aTesieM, CTEIEeHb C
JEUCTBUTCIILHBIM ITOKAa3aTEIeM,
norapudm ymuca

M7

CnocoOHOCTbH BBIJIBUTATh HOBBIE
UJIeH, IpeyiaraTb OpUrMiHaJIbHbIE
IIOJAXO/IbI U PEUICHUs], CTABUTH
po0OJIeMbl U 3a/1a4H,
JIOITYCKAIOIIUE AJIbTEPHATUBHbBIC
peleHust

M2

CriocoOHOCTH OCYILIECTBIIATH,
KOHTPOJIMPOBATH U
KOPPEKTUPOBATH CBOIO
JeATEeIBHOCTD

J4

CriocoO6HOCTB 00HapyKUBATh
CBSI3M MEXIY JIHCIHIUIMHAMH,
UCIIOJIb30BATh MAaTEMAaTHYECKHUE
HpUEMBbI [IPU PEIICHUU 3a/ad U3
JIPYruX HayK U B [IOBCETHEBHOMN
KHU3HHU

Tema 1.5.
OCHOBEI
TPUTOHOMET-
puu
IIpakTrHuecko
€ 3aHITHE
Nel

117

CriocoO6HOCTB MIPUMEHSTH
CTaHJIApPTHBIC MPUEMBI PEIICHHUS
TPUTOHOMETPUYECKUX
ypaBHEHHUIl U HEPABCHCTB

I16

CnocoOHOCTh CcBOOOHO
OIEPUPOBAThH MOHATUAMH: CUHYC,
KOCI/IHyc nu TAHT'CHC
MIPOM3BOJILHOTO YHCIIA

M7

CnocoOHOCTb BBIJBUTaTh HOBEIE
HJieu, npearaTh
OpUTHHAIIGHBIC  TOMXOABI U
pellleHus, CTaBUTh MPOOJIEMBI U
3a/1a4H, JIOITYCKAIOIINe
albTepHATHBHBIC PEIICHUS

JI8

CnocoOHOCTb 00CyXaaTb,
UCCIIE/I0BaTh SIBIICHUS B
porecce KOJIJIEKTUBHOM
paboThL. CnocoGHOCTh
OpraHU30BBIBATH JIEATEIHLHOCTH B
COTpPYAHUYECTBE co
CBEPCTHUKAMH

Camocmosmen
bHAs paboma
No4(n.5.2,

sapuanmol 1-2)

Pasznoyposnegule
3a0a4u U 3a0aHUs
(n.6.3, sapuanm
1-2,3a0anue 18)

Tema 1.6.
Hauana
Marematuue

CKOTO
aHaJIn3a.
IIpousBoHas

I118

Crioco6HOCTD aHaJIM3UPOBATh
MTOJTyYEHHBIE 3HAHUS u
KCIIOJIb30BaTh MX JJISI OMUCAHUS
peanbHbIX 3aBUCUMOCTEN

I110

CrocoOHOCTD
HpOI/ISBO)IHBIe

BBIYUCIIATH
CYMMBI,

Camocmosmen
bHAs paboma
Ne5(n.5.2,
sapuanmol 1-2)

Pasznoyposnegule
3a0a4u U 3a0aHUsl
(n.6.3, sapuanm
1-2, 3ao0anus 1-5,
13)




Heé

MIPOU3BEICHUS,
KOMIO3UIMN  (QYHKIUH, YMETh

JaCTHOI'O u

MIPUMEHEHUE.
TTpaKTHIECKO HCTIOJB30BATE NPOU3BOMHYIO JIs
o 3aAHSTHE uccienoBanus QyHKIun
M2 CriocoO6HOCTh OCYIIECTBIIATD,
Nel KOHTPOJIMPOBATh u
KOPPEKTHPOBAThH CBOIO
JIESITEIbHOCTD
M1l CriocoO6HOCTD BBIOMpATh
ONTHUMAJIbHBIE TYTH PELICHUs
Tema 1.7. I118 CnocoOHOCTD a"anusuposars | Camocmosmen | Pasnoypoemneevi
Wnterpan u MOJTy4YEHHBIC 3HaHUS u | bHasa paboma e 3a0a4u u
ero WCIIONB30BaTh UX JUIsl onucanus | Ne6(n.5.2, 3a0anus (n.6.3,
N — peabHBIX 3aBHCUMOCTEH sapuanmul 1-2) | eéapuanm 1-2,
I110 CnocoOHOCTD HAXOUTh 3a0anus 6, 7,
[IpakTruecko
wiomaan M o0beMbl (UTYD C 12)
C 3aHATHC HIOMOILLIO HHTETPaIa
Nel J5 CriocoOHOCTh K 00pa3oBaHuIo, B
TOM YHCJIE, CaMOOOPa30BaAHUIO
M1l CriocoO6HOCTB BBIOMpATH
ONTHUMAJIbHBIC TyTH PELICHUs
Paznen 2. Kom0nHaTOpHKA, CTATHCTHKA M T€OPUsI BEPOSITHOCTEI.
Tema 2.1. 114 CrocoOHOCTH cBobonao | Camocmosimen | Paznoyposueswvie
Kom6uHaTop OTICPUPOBATH MOHATUSAMHM: | bHas paboma 3a0a4u U 3a0aHUsL
— codeTaHue, nepecTaHoBka, uucio | Me7(n.5.2, (n.6.3, sapuanm
IMpakTHyecKo COYCTaHUH, ynciao | eapuanmel 1-2) | 1-2, 3a0anue 11)
nepectaHoBok; OnHoM HproTOHA;
C 3aHATHC yMEHHE MIPUMEHSITh
Nel KOMOMHATOpHBIE  (akTBI U
paccykaeHus JUIs  pelleHus
3aja4
MIl11 Crioco6HOCTb BBIOUpATh
ONITHMAJILHBIC TTYTH PEIICHUS
M7 CrnocoOHOCTh BBIJBUTATh HOBBHIE
ujien, npearaTh
OpUTHHAIILHBIC  TOAXOIBI U
pellleHus, CTaBUTh TPOOJIEMBI U
3aja4i, JIOITyCKArOIINe
aNbTepHATHBHBIC PEIICHUS
JI9 CnocoOHOCTb MPUMEHSITh
MOJTyUYeHHBIC 3HAHUS B PELICHUU
npoOemM
Tema 2.2. IT13 Crioco6HOCTb onuceiBath | Camocmoamen | Pasnoyposneguvle
DNIEMEHTHI MIPOLIECCHI U SIBJIICHUS, UMEIOLLUE | bHas paboma | 3a0a4u U 3a0aHUs
TEOpUH BEPOSITHOCTHBIN xapakrtep, | MNe8(n.5.2, (n.6.3, sapuanm
BEPOSATHOCTE BBISIBIISITD craTuctuueckue | eapuanmol 1-2) | 1-2, 3a0anue 11)
1787} 3aKOHOMEPHOCTH B  peabHOM
MaTeMaTH4eC MUpe
-KOH I118 CriocoOHOCTh ~ OmpenensiTh U
CTaTHUCTHKH. OIICHUBATh BEPOSTHOCTH
[TpakTHdecko HACTYTUJICHUS COOBITHIA B
€ 3aHsATHe MIPOCTEHIIINIX MTPAKTUIECKHIX
Nel CUTYalHSIX




1112 CnocoOHOCTh HCCIICI0BATh
CTaTUCTUYECKUE TaHHEIE

JI9 Crioco6HOCTD PUMEHSTD
MOJTYYCHHBIC 3HAHHUS B PEIICHUH
npoOemM

M2 Cnooco0HOCTH OCYILIECTBIISATD,
KOHTPOJIHMPOBATH 51
KOPPEKTUPOBATh CBOIO
JIeITEIIbHOCTD

Pasnea 3. 'eomeTpusi.

Tema 3.1.
[Ipsambie u
MJIOCKOCTH B
MIPOCTPAHCTB
e.
[IpakTruecko

€ 3aHATHE
Nel

I11

CriocobHOCTh  C(HOPMYITHPOBATH
JI0Ka3aTeNIbCTBO pelieHus,
[IPEAOCTaBUTh aPT'YMEHTBI

I114

CrocoOHOCTE MEePEYUCTUTD
OCHOBHBIE ITOHATHS O INIOCKHUX U
MPOCTPaHCTBEHHBIX dburypax,
ONMcaTh UX CBOMCTBA

I116

CnocoOGHOCTh
W3YYCHHBIC
reOMETPHUYECKUX buryp wm
bopmyIsl B peabHBIX
YKU3HEHHBIX CUTYaIUsIX

MIPUMEHSTH
CBOMCTBA

M2

CnocoOHOCTb OCYILIECTBIISATH,
KOHTPOJIMPOBATh u
KOPPEKTHPOBAThH CBOIO
JeSITeTIbHOCTD

M5

CrocoOHOCTD BBIIBUTATH
TUIOTE3y pEIIeHUs, HaxOJIUTh
apryMeHThl Ui J0Ka3aTelabCTBa
CBOMX YTBEPKIACHUI

J3

CnocoOHOCTh cenaTh YepTex K
3aJJaHUIo, CrpyHIUpPOBAThH
HECKOJIBKO reOMETPUUYECKUX
buryp, cpaBHUBAThH MOJIyUYCHHBIC
pe3yJabTaThl €  IMOCTaBJICHHOMN
3azaden

Camocmosmen
bHAs paboma
Ne9(n.5.2,
sapuanmol 1-2)

Konmponvnasn
paboma (n.6.2,
eéapuanm 1-2,
3a0anus 16,17)
Pasnoyposnegule
3a0a4u U 3a0aHUs.

(n.6.3, sapuanm
1-2, 3a0anue 9)

Tema 3.2.
Koopaunar
BI U BEKTOPBI
IIpakTruecko

e 3aagTueNel

IT18

CnocoOHOCTD pacrno3HaBaTh
reomeTpuueckue  QGurypsl Ha
HepTeKax, MOJACIAX, B p€albHOM
MUpe

1117

Crioco6HOCTD
BEKTOPHBIH W
METOJ TUISL
TeOMETPHUYECKUX 3a]a4

HUCIOJIL30BaTh
KOOPJIUHATHBIN
peLeHus

Camocmosmen
bHas paboma
NelOn.5.2,
sapuanmsi 1-2)

Konmponvnas
paboma (n.6.2,
sapuanm 1-2,
3a0anus 18-20)




M12

CriocoOHOCTh JIeMOHCTPHPOBATH
LEJICYCTPEMIIEHHOCTh B MOMCKaxX
u HNPUHATUU peLIeHUH,
Pa3sBUTOCTb IPOCTPAHCTBEHHBIX
MPEJCTaBICHUI

J3

CrnocoOHOCTh clieaTh YepTex K
3aJIaHUIO, CIPYIIIHPOBATh
HECKOJIBKO F€OMETPUUYECKUX
¢uryp, cpaBHUBaTh MOITy4YCHHBIC
pe3yJbTaThl €  IOCTaBJICHHOMH
3aJadei

JI5

CnocoOHOCTh K 00pa3oBaHMIO, B
TOM 4HCJIe, CaMOOOPa30BAHUIO

Tewma 3.3.
MHororpana
UKW U
KpYTJble
Tena.
IIpakTrHuecko

€ 3aHATHE
Nel

IT18

CrocoOHOCTH pacrno3HaBaTh
reOMETpUYCCKHe  (Urypbl  Ha
4JCpTeiKax, MOACIIAX, B PCAJIbHOM
MHpE

IT15

¢BOOOIHO
MMOHATHUSIMUA:

CnocoOHOCTh
OIepUpPOBAThH
IUIOIA b burypsl, 00BEM
burypsi, BEJIMYMHA yria,
paccTossHHE  OT  TOYKH  JI0
IUIOCKOCTH, PACCTOSHUE MEXIY
OPSIMBIMH, PACCTOSIHHE MEKIY
IJIOCKOCTSIMH, IUIOIIAb Chepsl,
ILJI0IIAAb MOBEPXHOCTH
NUPaMUIbl, TPHU3MBI, KOHYCa,
[UIHHIPA, 00BeEM Ky0a,
IPSIMOYTOJIBHOTO
napajuielienumnena,  MUpaMujbl,
NpU3MBI, IWIMHApPA, KOHYCa,
nrapa

M7

CnocoOHOCTh BbBIABHUI'aThb HOBBIC
nacu, npeaiaratb
OpUTrMHAJIbHLBIC noAXO4bI n
peuiC€Hus, CTaBUTH HpO6J'ICMI>I u
3aJa4u, AO0ITyCKaromue
AJIbTCPHATUBHBIC PCIICHUA

MI10

CnocoOHOCTh TPUHUMATH IETU
COBMECTHOM JIeSITEIILHOCTH,
MIPOSIBIISITH TBOPYECTBO u
BOOOpaxeHue, OBITh
WHHUITUATHBHBIM

J4

CnocoOHOCTb 0oOHapyX1BaTh
CBSI3M MEXIY JUCHUIUIMHAMH,
UCTIOJIF30BaTh MaTEeMaTUYECKHE
IpUEMBbI NIPU PELICHUU 3a/1ad U3
JIPYruX HayK U B IIOBCETHEBHOM
KHU3HU

Camocmosmen
bHAsL paboma
MNell(n.5.2,
sapuanmol 1-2)

Pasznoyposnegule
3a0a4u U 3a0aHUs.
(n.6.3, sapuanm
1-2, 3a0anus 8,
14, 15, 20)

Paspnen 4. [IpuMeHeHHe MaTEeMAaTHYECKHX METOA0B B IPO¢eCCHOHAIBHOM 1eSTeIbHOCTH.

Tema 4.1.
Marematuuec

M2

CnocoOHOCTh OCYILIECTBIIATH,
KOHTPOJIMPOBATh u
KOPPEKTHPOBAThH CBOIO

Camocmosmen
bHas paboma
Ne[2(n.5.2,

Pasznoyposnesuol
e 3a0a4u u




KHE METO/IbI B
npodeccruona
JIbHOU

JESTEIIbHOCTH

ACATCIIbHOCTD

I118

Cnoco6HOCTh pemarhb
NPUKJIAJHBIE 3314 CPEACTBAMHU
MaTeMaTHYECKOro0 aHaiu3a, B
TOM qucie COLIMAIIbHO-
HYKOHOMHYECKOTO U (PU3MIECKOTO
XapakTepa

sapuanmol 1-2)

3a0anus (n.6.3,
eéapuanm 1-2,
s3a0anue 21)




4 Onucanue Npoueaypbl OLeHNBAHUS

PesynpraThl 00ydeHUs MO IUCHUIUIMHE, YPOBEHb C(HOPMHPOBAHHOCTH KOMIIETCHLUH
OLIEHUBAIOTCSI 110 YETHIPEXOANBHOM LIKaJIe OLEHKAMU: «OTIIMYHO», «XOPOLIO»,
«YHAOBJICTBOPUTCIIBHOY», KHCYAOBJICTBOPHUTCILHO.

Texymas arrecTanys 0 IUCHUIUIMHE IPOBOJUTCS C LENBK CUCTEMATHYECKON ITPOBEPKU
I[OCTI/I)KGHI/If/'I o6yqafonmxcs1. OObekTamMu OLICHUBAHUA  ABJIAIOTCA: CTCIICHb  YCBOCHUA
TEOPETUYECKUX 3HAHWUN, YPOBEHb OBJIAJICHUS NPAKTUYECKUMHU YMEHUSMU U HaBBIKAMH 110 BCEM
BUJaM Y4eOHOH paboThl, Ka4decTBO BBHIMOJIHEHHUS CaMOCTOSATENBHOW paboThl, yueOHas
JUCLUIUIMHA (AKTUBHOCTh HA 3aHATHSX, CBOCBPEMEHHOCTb BBIMOJHEHUS Pa3IM4YHBIX BUJOB
3aJlaHuil, IOCEIAeMOCTh BCEX BUJIOB 3aHSATHIA 110 aTTECTYEMOM TUCHHUILIUHE).

IIpn mpoBeneHuM NPOMEKYTOYHOM ATTECTALMM OLICHMBAETCS JOCTHKEHHE CTYIEHTOM
3aIllJIaHUPOBAHHBIX 110 AWCHUIUIMHE PC3YJIbTATOB 06y11eH1/151, OGGCHG‘-II/IBaIOH_[I/IX PE3YIbTAThI
OCBOECHMs 00pa30BaTeIbHOM NMporpaMmsl B 1ieoM. OLieHKa Ha 3a4eTe, 3K3aMEeHE BBICTABIISIETCS C
YYCTOM OLCHOK, IOJYYCHHBIX IIpU IMPOXOKIACHUN TeKyLueﬁ aTTeCTanuu. BricuuTniBaeTcs
cpeaHMH Oaja C y4yeToM OLIEHKH, IIOJYy4eHHOM Ha 3adeTe, 5K3aMEHE U OKpyIJsercs Io
MAaTCMAaTU4YCCKUM IIpaBUJIaM (B cjIydyac CIIOpHOro pesyljibTara, I[MPU BbICTABJICHHU OLCHKU
pelleHre IPUHUMAETCSl UCXO/Is U3 Pe3yIbTaToOB 3a4eTa, 9K3aMEeHa).

Kpurepuu onieHuBaHus YCTHOTO OTBETA
(OLICHOYHBIE CPENCTBA: cobecedosaniie)

5 6aJ1510B - OTBET MOKAa3bIBACT IIPOYHbIE 3HAHUSI OCHOBHBIX IIPOLIECCOB U3Y4aeMO MPEeIMETHOI
o0nacTy, OTJIMYaeTcsd TIIYOMHOW W IOJHOTON pAacKphITUS TEMbI; BJaJleHUE TEPMHUHOJIOIMYECKUM
anmnapaTroM; yMeHUE OOBSCHATh CYLIHOCTb, SIBJICHUH, IPOLECCOB, COOBITHH, J€laTh BBIBOJBI U
00o00mIeHus, J1aBaTh apryMEHTHPOBAHHBIE OTBETHI, NPUBOAUTH IPHUMEPHI; CBOOOJHOE BIIAJCHUE
MOHOJIOTHYECKOH peubto, JIOTHYHOCTh M MOCJIEA0BAaTEIbHOCTh OTBETA; YMEHUE MPUBOAMUTH MPUMEPHI
COBPEMEHHBIX IIPO0OJIEM U3ydyaeMoil 00s1acTu.

4 0anna - oTBeT, OOHAPYKMBAIOUIMK INPOYHbIE 3HAHMS OCHOBHBIX IPOLIECCOB HM3ydaeMOil
OpeaMEeTHOW 007acTH, OTIMYaeTcs TIAyOMHOW ©  TOJHOTOW PACKpBITHS TEMBI; BIAJCHHE
TEPMUHOJIOTMYECKUM amlaparoM; yMeHUE OOBSICHATh CYIIHOCTb, SIBJICHUH, IPOLIECCOB, COOBITHIA,
JieNaTh BBIBOABI W 000OIIEHHSA, [aBaTh apryMEHTHPOBAHHBIE OTBETHI, IMPHUBOJIUTH MPHUMEPHI;
cBOOOJIHOE BJIa/IeCHUE MOHOJIOTHUECKOW peublo, JOTMYHOCTh M TOCIIEJOBAaTENbHOCTh 0TBeTa. OHaKO
JIOTTYCKaeTCsl OJJHA - JIB€ HETOYHOCTHU B OTBETE.

3 Oauta — OTBET, CBUJCTEIBCTBYIOIIMM B OCHOBHOM O 3HAaHMM IIPOLECCOB HM3y4aeMOU
peIMETHOW 00J1acTH, OTIMYAIOLIMICS HEAOCTATOYHOW TIIyOMHOM W IOJIHOTOM PAacKpBITUS TEMBbI;
3HaHUEM OCHOBHBIX BOIPOCOB TEOPHH; C€iIa00 CHPOPMHUPOBAHHBIMU HABbIKAMM aHAJIU3a SBICHHM,
MIPOLIECCOB, HEJIOCTATOYHBIM YMEHHMEM J1aBaTh apryMEHTHUPOBAHHBIE OTBETHl M MPUBOJUTH IMPUMEPHI;
HEZ0CTaTOYHO CBOOOTHBIM BJIaJICHUEM MOHOJIOTHYECKON peusbto, JIOTUYHOCTBIO,
MOCJIEI0BATENbHOCTRIO OTBETA. JlomycKaeTcss HECKOJIbKO OIIMOOK B COAEPKAHUM OTBETA; HEYMEHHE
NPUBECTH NPUMEP Pa3BUTHsI CUTYAIMH, IPOBECTU CBA3b C IPYTHMH aclleKTaMH U3y4aeMoi 00i1acTu.

2 GaJju1a — OTBET, OOHAPYKMBAIOIINI HE3HAHHE MPOIECCOB U3Y4aeMOM MpeaMeTHON 00JacTH,
OTJMYAIOIIMNACA HErJyOOKMM pacKpbITUEM TEMbl; HE3HAaHHEM OCHOBHBIX BOMNPOCOB TEOPHH,
HeC(OPMUPOBAHHBIMM  HaBBIKAMU  aHalu3a  SBJIEHMM, MpPOIECCOB;  HEYMEHHWEM  J1aBaTh
apryMEHTHPOBAaHHBIE OTBETHI, CIA0BIM BJIQJICHUEM MOHOJOTHUYECKONW PEeUYblo, OTCYTCTBUEM JIOTUYHOCTH
U TIOCIeNoBaTeNbHOCTU. JlomyckaloTcs cepbe3Hble OMIMOKM B COJEp’KaHUU OTBETa; HE3HAHHE
COBPEMEHHOM MpOoOJIeMaTUKH N3y4aeMOi 00JIacTH.

Kpurtepun oneHuBanns NHCbMEHHOH padoThI
(OLIEHOUHBIE CPENICTBA: KOHMPOAbHASA pAOOMA, CAMOCMoaAmensb Has paboma,).

5 6a/10B — CTYJIEHT MOJTHOCTHIO BBITOIHIII pabOTy, TOYHO ONPECIIHB €€ COAepKaHue 1
cocrapisifone. B Jormdeckux paccykIeHusXx U OOOCHOBAHWUHU peEIIeHHs HET MpoOesoB W
omuOOK, BBIBOJABI 00OCHOBaHBI. CTYAEHT BJIQJEET HABBIKOM CAMOCTOSTEIBHON pPabOThI IO



3aJ]aHHOM TeMe; METOAaMH M ITPUEMaMH aHAIN3a TEOPETHYECKUX W/WIIN MPAKTHYECKHUX aCIEKTOB
u3yyaeMoil obnmactu. PaKTUUYECKUX M MaTEMAaTUYECKUX OIIMOOK, CBSI3aHHBIX C MOHUMaHHEM
MaTtepuaa, HeT; rpadudecku pabora odopmiieHa MPaBUILHO.

4 Oanna - paboTa XapakTEpU3yeTCs CMBICIIOBOM IIEIBHOCTBIO, CBS3HOCTBIO H
HIOCJICZIOBATEIBHOCTBIO M3JIOKEHUS; JOmyIieHo He Oomee 1 ommOku npu pemenuu. Pabota
BBINOJIHEHA IOJHOCTHIO, HO OOOCHOBAHMS IIArOB pPEUICHUs HeIoCcTaTOYHbl. He Bce BBIBOABI
crenanbl W/uiau 000cHOBaHBL. (DakTHUECKHX OMIMOOK, CBSI3aHHBIX C MOHMMaHHEM MaTepHaa,
Het. Jlomymiensl oiHa-1Be OMHOKK B 0hopMiIeHnn paboTHI.

3 f6as1a — CTyJCHT MPOBOJIUT JOCTATOYHO CAMOCTOSITENBHBIA aHAIN3 OCHOBHBIX 3TalloB
U CMBICIIOBBIX COCTaBJISIOIIMX paboThl; MOHMMaeT Oa30BbIe OCHOBBHI Marepuaia. Perienue
PACKpPBITO HE TOJHOCTHIO, 00OCHOBAHMS IIaroB PEIICHHUs HEeI0CTaTOYHBI. BBIBOABI HE clenmaHbl
W/ BBIBOJBI He oOOcHOBaHbI. JlomymieHo He Oonee 2 ommMOOK B pemieHuH, o(hOpMICHUU
paboTHI.

2 Ganaa - pabora mpexacraBiseT coboil pemieHuMe 0e3 Kakux Obl TO HU OBLIO
KOMMEHTapueB, 000CHOBaHMH. He packpbiTa CTpyKTypa U TEOpEeTHYECKask COCTABIIAIONIAs TEMBI.
BriBogs! oTcyTcTByIOT. [JlomymieHo Tpu miM Ooniee Tpex OMMOOK B pEelICHHH, B OQOPMIICHHU
paboTHI.

KpnTeplm BBICTABJICHUS OUECHKH CTYACHTY HA 3ayere/ IK3aMeHe

(OLIEHOUHBIE CPENICTBA YCMHbIL ONpoC 6 popme omeemos HA BONPOCHI OULEMOS,
BbINONIHEHUE NUCbMEHHBIX PAZHOYPOBHEBBIX 3a0aU U 3A0AHULL)

Onenka no
HpOMe)KyTOIlHsz'I XapaKTepI/ICTI/IKa KaucCTBa C(I)OpMI/IpOBaHHOCTI/I KOMIETECHIIUI

arrecTauu

CryneHT AeMOHCTpUpyeT C(OPMUPOBAHHOCTH TUCIUILIMHAPHBIX
KOMIIETEHIIN Ha TPOJBUHYTOM YpOBHE: OOHApYXHBAeT
BCECTOPOHHEE, CUCTEMATHUeCKOe U TIyOOKOe 3HAaHUE y4yeOHOro
«3a4TeHo» / MaTepuaia, yMEeT TECHO YBS3bIBaTh TEOPUIO C IPAKTHKOM,
COTIIMIHOY CBOOOZHO CHpaBIsieTCs C 3a/JadyaMH, BONpPOCAaMH W JPYTUMHU
BUJaMU NPUMEHEHHUs 3HaHWM, TNpUYEeM HE 3aTpyAHSAETCS C
OTBETOM  MpU  BUJAOU3MEHEHUU  3aJaHUW,  MPABHIBHO
00OCHOBBIBAET TNPUHATOE pPEILIEHUE, BIAJAECET Pa3sHOCTOPOHHUMH
HABBIKAMU ¥ MPUEMaMH BBITIOJIHEHUS TPAKTUYECKHX 3a]1ad.

CTyneHT AeMOHCTpUpYyeT CHOPMUPOBAHHOCTH TUCHUTIITUMHAPHBIX
«3auTeHo» / KOMIIETeHIIM Ha 0a30BOM ypOBHE: OCHOBHBIE 3HAHUS, YMEHUS
«XOpOUIO» OCBOCHBI, HO  JIOMYCKAIOTCS  HE3HAYUTENIbHBIE  OIIMOKH,
HETOYHOCTH, 3aTPyJHEHUs IPU AHAIUTUYECKUX OIEepaALUsX,
MEpEeHOCe 3HAHMW W YMEHUW Ha HOBbIE, HECTaHIApPTHBIE
CUTYallUH.

«3a4TEHOY / CTyneHT AeMOHCTpUpYeT COPMUPOBAHHOCTH TUCIUILUIMHAPHBIX
«YZAOBIIETBOPUTEIBHO» KOMIIETEHIIMM Ha IOPOrOBOM YPOBHE: MMEET 3HAHMS TOJBKO
OCHOBHOT'O MaTepuaja, HO HE YCBOWJI €ro JeTalei, B Xone
KOHTPOJIBHBIX ~ MEPOIPHUATHI  JOMYCKAaIOTCAd  3HAYUTEIIbHBIE
OIINOKH, HEJOCTATOYHO MIPaBUJIbHBIE (bopMyIHUpOBKH,
HapyIIEHHUs JIOTUYECKOW IOCIE0BATEIbHOCTH B H3JI0KEHUU
MPOrpaMMHOT0 MaTepuana, HCHBITHIBACT 3aTPYAHEHUS TpU
BBIMOJIHEHUH ~ TPAKTUYECKUX  paboOT, NpU  ONEpUPOBAHHUU
3HAHUSMHU U YMEHUSMHU IIPU UX MEPEHOCE HAa HOBBIE CUTYAIIHH.




«HE 3a4TeHO» /
«HEYAOBJIIETBOPUTEILHO)

CTyneHT AeMOHCTpUpYyeT COPMUPOBAHHOCTH TUCIUILIMHAPHBIX
KOMIIETEHIIMI Ha YPOBHE HUXE MOPOTOBOTO: BBISBISETCS MOJTHOE
WIM TPAKTUYECKU IIOJIHOE OTCYTCTBHE 3HAHUI 3HAYMTENbHOU
4acTM  MPOrPaMMHOrO0  Marepuana, CTYICHT  JIOMYyCKaeT
CyLIECTBEHHbIE  OIIMOKHM,  HEYBEpEHHO, C  OOJBIIMMHU
3aTPYJHEHHUSIMH BBITIOTHSIET MPAKTHYECKHE pPadOThI, YMEHUS H
HaABBIKU HE c(POPMHUPOBAHBI.




5 HpI/lMepr OLHCHOYHBIX CPEACTB 1Jisl MIPOBECIACHUA Telcymeii arrecranuun

5.1 Bonpocsl aJ1s1 cobeceqoBaHus (YCTHOTO ONPoca):

1.
2.
3.

17.
18.
19.
20.
21.
22.
23.
24.

25.

26.
27.

28.
29.
30.
31.
32.
33.
34.

35.
36.
37.
38.

39.

Kakue uncna Ha3bpIBAIOT IPOOHBIME?
Kakue onepariuu BBIMONHSAIOTCS Ha MHOXKECTBE PallMOHABHBIX YHCcen?
Bepno nu yTBepxkaeHue:
a. Ecnum HarypanbHOe 4mco AeTUThes Ha 6, TO OHO JeNUTCs Ha 3;
b. Ecnu cymMa IByX 4Mces YETHOE YUCIIO, TO KaXI0€ CIaraeMoe YeTHO;
C. Ecnu npousBenenue qByX 4yucCen paBHO HYIIO, TO KX IbIii MHOXKHTEIb PABEH HYIIIO;
d. Ecnu ky0 HEKOTOPOTO YKCIIa JSTUTCSA HA 8, TO ITO YHCIIO YETHO?
Kakoe 4ncio Ha3bIBalOT HAMMEHBIIUM (HAUOOJIBIINM) 3HaUeHUE (PYHKIIMK HA MHOXKECTBE?
Kakyro ¢hyHKIHMIO HAa3bIBAIOT YETHOUW (HEUETHOM)?
Kakum cBoiicTBOM 00s1agaeT rpaduk 4eTHOM (HEYETHOM) GyHKIMU?
ChopmynupyiiTe mpu3HaK MOCTOSTHCTBA/BO3pacTaHms/yObIBaHUS (DYHKITHH.
Kakyro Touky Ha3bIBarOT TOUYKOH MakcuMyMa (yHKIMU? TOUKOH MUHUMYMaA (DyHKITHH?
Kakyro ¢hyHKIHMIO Ha3bIBAIOT CTETICHHON (DYHKIIMEH ¢ HATypajJbHBIM ITOKa3aTeaem?

. Chopmymnupyiite cBoiicTBa PyHKIHH y = X"

. Kakyro pyHKIMIO Ha3bIBAIOT CTENEHHOM (DYHKIIMEH C IENbIM TIOKa3aTeneM?

. Kakas durypa sBisercs rpadpukom GpyHknum y = x°?

. Chopmynupyiite coiictBa pynkuuu y = x", n € N.

. UTo Ha3BIBAIOT KOPHEM N-i cTeneHu u3 uncia a, rae n € N, n > 1?

. ITpu kaKuX 3HAYEHHUSX a UMeET CMbICH Bhipaxkenue 2k+1+/a, ke N?

. UTo Ha3BIBAIOT apU(PMETUIECKIM KOPHEM N-i CTETIEHU U3 HEOTPHULIATEIILHOTO YHCIIA a, T]Ie

neN,n>17?

IIpy KakKX 3HAYEHUSX A UMeeT CMBICH BhIpaxkenue2kva, ke N?

Coopmynupyiite cBoiictea Gpynkuun y = 2k+1+/a, ke N.

Coopmynupyiite coiictsa pynkuuu y = 2kva, ke N.

CdopmynupyiiTe cBONCTBA KOPHS N-i CTETICHHU.

Kakyro ¢pyHKIIMIO Ha3bIBAIOT CTENICHHOH (DYHKIMEH C palliOHAIBHBIM MTOKa3aTeaem?
Cdopmynupyiite CBONCTBA CTENEHHU C PALlMOHAIBHBIM IIOKA3aTEJIEeM.

Kakoe ypaBHEeHHNE Ha3bIBAIOT HPPALUOHATIEHBIM?

OO0e yacTu ypaBHEHHUS BO3BEIHM B HEUETHYIO CTeneHb. O0s3aTeNbHO JIM UCXOIHOE U
MOJIyY€HHOE YpaBHEHUsI Oy1yT paBHOCUIbHBIMU?

O0e yacTu ypaBHEHHUs BO3BEIH B UETHYIO cTeneHb. O0s3aTeNbHO M UCXOTHOE U TIOITYUYEHHOE
ypaBHEHUs OyyT paBHOCHJIBHBIMU?

Kak MOHO BBIIBUTH IOCTOPOHHHE KOPHU YPaBHEHUS?

Kakyro Teopemy M Kakoe CIEICTBHE M3 HEE HCIOJIB3YIOT MPH PEHICHWH MOKa3aTeIbHBIX
ypaBHEHU/HEPABEHCTB?

YT0 Ha3BIBAIOT JIOTapu(MOM MOJIOKUTEIBHOTO yKcia b mo ocHoBaHuIO a7

Kakoe paBeHCTBO Ha3bIBalOT OCHOBHBIM JIOTApU(MUYECKUM TOXKAECTBOM?

Kakoii norapu¢m Ha3bIBatOT JeCATUYHBIM?

ChopmynupyiiTe CBOCTBA JIorapu(moB.

Kakyto pyHKIIMIO Ha3bIBAIOT JIOrapu(pMUIECcKOit?

Cdhopmynupyiite cBoicTBa TorapupmMuyeckon GyHKINU.

Kakyro Teopemy U Kakoe CIIeZICTBUE W3 HEE MPUMEHSIOT NPU PEIICHUH JIOTapu(HMUIECKUX
ypaBHEHHI/HEPABEHCTB?

YTo HA3BIBAIOT YIJIOM B OJIUH pajiiaH?

KakoBa panuanHas Mepa yria, paBHoro 1°7?

Yemy paBHa JUIMHA IyTU OKPY>KHOCTH paauyca R, cogepikareii o paa?

Yo Ha3BIBAIOT KOCHHYCOM yIJIa MOBOPOTa? CHHYCOM yTJjla MOBOpOTa? TAaHI€HCOM yTJia
nmoBopoTa?

KakoBa o6nacte onpenenenust GyHKIUHU 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.
73.
74.
75.
76.
77.

78.
79.

80.
81.

82.
83.

KakoBa 061acTh 3Ha4eHui GpyHKIuu y = Sin x? y = C0S x?

Yemy pasen sin (a+2mn), rae N € Z? €os (a+2nn), rtae N € Z?

Kaxosa o6nacTs onpenenenust GyHkuun y = tg X?

KakoBa o6nacte 3HaueHuit pyHkuuu y = tg X?

Uemy paBeH tg (o+2nn), tae N € Z?

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

Kakue 3Haku MMEIOT CHHYC, KOCUHYC ¥ TAHT€HC B K&XKJ0W U3 KOOPAMHATHBIX YETBEPTEN?
Kakue u3 TpuroHomMeTpuueckux (GyHKIMN SBISIOTCSA YETHBIMU, & KAKUE - HEYETHBIMU?
Kakyro QpyHKIIMIO Ha3bIBAIOT IEPHOANYECKON?

Kakoe paBeHCTBO Ha3bIBatOT OCHOBHBIM TPUTOHOMETPHUECKUM TOXKJECTBOM?

Kakoe To1ecTBO CBA3bIBAET TAHIEHC U KOCUHYC OJTHOTO U TOT'O K€ apryMeHTa?
Cdopmynupyiite mpaBuiia, KOTOPHIMH MOKHO PYKOBOJACTBOBAThCS IPU IPUMEHEHUH (HOPMYIT
IPUBEJCHHUS.

UYro Ha3bIBAIOT apKKOCHHYCOM uuciia b?

Kaxoit Bug numeet GpopMyna kopHel ypaBHeHuUs COS X = 1? cos X = 1? cos x = 1?

[Mpu kakux 3HaueHusx b umeer kopHu ypaBHeHHe SN X = b?

Uto Ha3BIBAIOT apKCHHYCOM 4yuciia b?

YT0 HaA3BIBAIOT APKTAHICHCOM Ymciia b?

HazoBute hopmyny KopHel ypaBHeHus tg x = b.

Yro Ha3bIBAIOT NpUpPALICHUEM (PYHKIIUHU B TOUKE?

ITo kaxoii popmyie onpenenstoT MTHOBEHHYIO CKOPOCTh?

[To kakoii hopMyIie ONpeAensIoT yriioBoi ko pUiMeHT KacaTenbHOH K rpaduky pyHKINN B
TOuKe?

Coopmynupyiite TEOpeMy O POU3BOAHOM: 1) CyMMBbI; 2) MPOU3BEIACHHS; 3) YACTHOTO.
Kakoii Bu MMeeT ypaBHEHHE KacaTelbHOU, MPOBEACHHOM K rpaduky QyHKIMK / B TOUKE C
a0CLIMCCOA Xn?

Chopmynupyiite npu3HaKk TOYKHM MAaKCUMyMa; TOYUKH MUHUMYMA.

OnumuTte, Kak HAWTH HanOoJbIIee M HaMMEHbIlee 3HaueHus AuddepeHuupyemoit GpyHkuun
Ha IpOMEeXYyTKe [a; b].

Onummre 11aH UCCIEA0BaHUS CBOMCTB (PYHKIINH.

Kakyro ¢pyHKIIMIO Ha3bIBAIOT IEPBOOOPa3HON TaHHON (PYHKIIMHU Ha 3alaHHOM ITPOMEXYTKeE?
ChopmynupyiiTe OCHOBHOE CBOMCTBO NIEPBOOOPA3HOM.

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

Chopmynupyiite npaBuia HaX0XKAECHUS IEPBOOOPa3HOM.

Kakyto ¢urypy Ha3bpIBatoT KpUBOJMHEHHON Tpanenuei?

ITo xakoil popmMyne MOKHO BBIYMCIIUTS IJIOLIA](b KPUBOJIMHEHHOM Tpanenuun?

UYro Ha3bIBAIOT ONpeaeaEHHBIM HHTETpaioM GyHKiun T Ha mpomexyTtke [a;b]?

Kakoe paBeHcTBO Ha3biBatoT (hopmynoit HeroTona-Jleii6Huma?

Onumure, Kakoe MHO>KECTBO HAa3bIBAIOT YIOPSAIOUYEHHBIM.

YTo Ha3BIBAIOT IEPECTAHOBKON KOHEUHOTO MHOXKECTBA?

Kak Ha3bIBalOT 1 0003HAYAIOT MTPOU3BEACHNE EPBHIX N HATypalIbHBIX unces?

[To xakoif QopMmysre MOXXHO BBIYMCIMTH KOJMYECTBO MEPECTAHOBOK N-3JIEMEHTHOTO
MHOXecTBa?

YTo Ha3bIBAIOT pa3MEIICHUEM U3 N 3JIEMEHTOB 10 K 351eMeHTORB?

[To xakoil (opmyrne MOXKHO BBIUYHUCIUTH KOJUYECTBO pa3MELIEHUIl U3 N-3JIIEMEHTHOTO
MHOXecTBa 10 k 311eMeHTOB?

YTo Ha3BIBAIOT COUYETAHUEM U3 N 3JIEMEHTOB 110 K 371eMeHTOB?

ITo kakoit popMyse MOKHO BBIYMCIUTH KOJIUYECTBO COYETAaHHN M3 N AIIEMEHTOB 1o K
3JIEMEHTOB?

YTo Ha3bIBAIOT IEPECTAHOBKON KOHEUHOTO MHOXKECTBA?

YTo Ha3bIBAIOT pa3MeIICHUEM N-3JIEMEHTHOTO MHOXeCTBa 110 K 311eMeHTOB?



84. UTo Ha3bIBAIOT COYCTAHHEM N-3JIEMEHTHOTO MHOYECTBA 110 K 351eMeHTOB?

85. Kakyro ¢opmyny HazpiBaroT OmHOM HbrOTOHA?

86. Chopmynupyiite cBolicTBa Tpeyroibauka [lackans 1 OMHOMHATBEHBIX KOI(DPUITEHTOB.
87. Kakue coObITHS HAa3bIBAIOT HECOBMECTHBIMU?

88. Kakoe coObITHE HA3bIBAIOT OOBEAMHEHUEM JABYX COOBITHI U KaK €ro 0003Ha4atoT?

89. UeMy paBHa BEepOSITHOCTh OOBEAUHEHUS JBYX HECOBMECTHBIX COOBITHIA?

90. Kakoe coObITHE HAa3bIBAIOT MEPECEUCHUEM JIBYX COOBITHI U KaK ero 0003HayaroT?

91. Kak MOYXHO BBIUYHCIUTH BEPOSITHOCTh OOBETUHECHHUSI IBYX COOBITHIA?

92. Kakoe coObITHE Ha3bIBAIOT JOMOJIHEHNEM COOBITHS U KaK ero 0003Ha4a0T?

93. Kak MOXHO BBIYUCIIUTH BEPOSTHOCTH JIOTIOJTHEHUS COOBITHS?

94. Kakue nsa coOBITHS HAa3bIBAIOT HE3ABUCUMBIMU?

95. Kakue 1Ba cOOBITHS Ha3bIBAIOT 3aBHCUMBIMU?

96. Kak HaiiTH BEpOSATHOCTH MIEPECCUCHUS HE3aBUCUMBIX COOBITHIA?

97. Yro Ha3bIBAIOT CITy4aitHON BETMYNHON?

98. Uto Ha3bIBAlOT MHOXKECTBOM 3HAYEHUH CITy4allHON BETMYUHBI?

99. Yro Ha3bIBAIOT pacHpeeICHHEM BEPOSITHOCTEH CITyJaiiHON BETMYMHBI?

100. Kaxkoe pacnpesernenre BepOsATHOCTEH Ha3bIBAIOT OMHOMHUATBLHBIM?

101. Yto Ha3bIBAIOT MATEMATUYECKUM OXKUJAAHUEM CIIYYalHON BEIUYUHBI?

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

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

105. B kakoMm ciydae TOBOPSAT, YTO INIOCKOCTU MEPeCceKaroTcs?

106. HazoBuTe M3BECTHBIE BaM MPOCTPAHCTBEHHBIE (DUTYPHI.

107. U3 xakux ¢uryp coCTOMT MOBEPXHOCTh MHOTOrpanHuka? Kak ux Ha3piBaioT?

108. Yro Ha3piBaroT pebpamu MHOTOrpaHHUKA? BepmmHnamu MHOrOrpaHHHKA?

109. Kakwie BUIbI MHOTOTPAHHUKOB BbI 3HaeTe? OMUIIUTE STH MHOTOTPAHHUKH.

110. Kakwue CymecTBYIOT CIIy4ad B3aMMHOTO PACTIONIOKEHUS IBYX MPSMBIX B IPOCTPAHCTBE?
111. Cdopmynupyiite mpu3HaK NapauieIbHOCTH IPSIMOM U MIIOCKOCTH.

112. Cdopmynupyiite mpu3HaK NapayuieIbHOCTH ABYX ITOCKOCTEH.

113. Yro Ha3BIBAIOT YIIIOM MEXIY ABYMS MEPECEKAFOIIUMUCS MPSIMBIMH?

114. Yemy paBeH yroia Mexay ABYMs MapauieTbHbIMU MPSMBbIMU?

115. Yto Ha3BIBAIOT YIJIOM MEX]y ABYMSI CKPELIUBAIOLUIUMUCS MPSIMBIMH?

116. CdopmynupyiiTe npU3HAK NEPIEHAUKYIIPHOCTH MPSIMON U TNIOCKOCTH.

117. Yrto Ha3bIBAIOT PACCTOSHHEM OTTOYKM JO IUIOCKOCTH? PaccTosHMEM OT mpsiMoil 10
napauienbHoi el miaockoctu? PacctosiHueM MeXAy IByMs apasieIbHBIMU MIOCKOCTAMU?
118. CdopmymnupyiiTe TeOpeMy O Tpex HeprneHINKYIApax.

119. Yemy paBeH yros Mexay MpsIMOI U IJIOCKOCTBIO, €CIIM MpsiMasi MapajuleibHa MIOCKOCTH?
[Mpsimast mpuHaLIeKUT iockoctu? TpsMast mepneHauKyIsipHa MI0CKOCTH?

120. Kakyo ¢purypy Ha3pIBalOT JIMHEHHBIM YTIIOM JIBYTPAaHHOTO yria?

121. Yro Ha3bIBaIOT BEIUYMHOM JBYIpaHHOIO yria?

122. Kak HalTH pacCTOSTHUE MEXIY ABYMSI TOYKAMH, €CITH U3BECTHBI UX KOOPAUHATHI?
123. Kakoii BEeKTOp Ha3bIBalOT HYJIEBBIM?

124. Yto Ha3BIBAIOT MOJyJIEeM BEKTOpa?

125. Kakwue BeKTOpbl Ha3bIBAIOT KOJUTMHEAPHBIMU?

126. Kakwue nBa HEHYJEBBIX BEKTOpA HA3hIBAIOT PABHBIMH?

127. Kak HaliTH MOJlyJIb BEKTOPA, €CJIM U3BECTHBI €r0 KOOPAMHATHI?

128. OnumuTe MpaBHUIIO TPEYTOIBHHUKA IJIsT HAXOXKICHUS CYMMBI BEKTOPOB.

129. OnwumuTe npaBuiIo NapaujesorpaMma Jyuist HaX0XXKJICHUS CYMMBI IByX BEKTOpPOB.

130. OnummTe MpaBUiIo NapaUIeNenuea Uik HaXOKACHUS CYMMBI TPEX BEKTOPOB.

131. Kakoii BeKTOp Ha3bIBalOT Pa3HOCTHIO IBYX BEKTOPOB?

132. ChopmynupyiiTe coueTaTeabHOE H paclpeleUTeIbHbIe CBOWCTBA YMHOKEHHS BEKTOpa Ha
YHCIIO.

133. Kakwue BeKTOpBI Ha3bIBAIOT MEPIICHIUKYISIPHBIMA?



134. Yto Ha3BIBAIOT CKAJISPHBIM ITPOU3BEICHUEM JBYX BEKTOPOB?

135. UYto Ha3BIBaIOT MHOTOTPaHHUKOM?

136. Kakwue rpanr MHOTOIpaHHHMKA Ha3bIBAIOT COCETHUMHU?

137. Yro Ha3bIBaIOT ABYTPAHHBIM YTJIOM MHOTOTPaHHUKA?

138. Kakoii MHOTOrpaHHUK Ha3bIBAIOT BBHITYKIIBIM?

139. Yro Ha3BIBAIOT NPU3MOii?

140. Yto Ha3BIBAIOT BHICOTOU MPU3MBbI?

141. Kaxkyto nmpusmy Ha3bIBatoT npsimMoin? HakiioHHO#?

142. Kaxkyto npu3my Ha3bIBalOT MPABUIBHON?

143. Yto HA3BIBAIOT AMATOHAIBHBIM CEYCHUEM TIPU3MBI?

144, Yrto Ha3BIBAIOT IUIONIAbI0 OOKOBOM MMOBEPXHOCTH IMTPU3MBI?

145. Yemy paBHa mouiaib 00KOBON NOBEPXHOCTH MPSAMOM IPU3MBI?

146. Yto Ha3BIBAIOT MapasuIeIICIIUIICIOM?

147. Kakue rpanu napajuienenurea Ha3plBatoT IPOTUBOJIEKAIIUMA?

148. Kaxkoi napasienenurea Ha3bBatOT MPSIMbIM?

149. Kakoli mapauienenumes Ha3bIBalOT MPSIMOYTOIEHBIM?

150. Yto Ha3bIBAIOT U3MEPEHUAMHU MPSIMOYTOJILHOTO Mapauienenumnena’?

151. Kakum cBoOMCTBOM 00J1aa0T JUATOHAIM Hapajuieenuneaa’?

152. CdopmynupyiiTe TeOpeMy 0 KBaipaTe IuaroHaid MpsiMOYToJIbHOTO TapalieNenuIea.
153. Yrto Ha3BIBAIOT MUPAMHION?

154. Yto Ha3bIBAIOT BHICOTON MUPAMHUIBI?

155. Kakoe ceueHue Ha3bIBAIOT JUArOHAILHBIM CEYCHUEM MTUPAMUIBI?

156. Kakyro nupamuy Ha3pIBalOT IPAaBUIBHOM?

157. Yrto Ha3pIBarOT anoeMoi MpaBUILHON TUPAMUIBI?

158. UYro Ha3BIBAIOT IUIOMIA/HI0 OOKOBOI MOBEPXHOCTH TTUPAMHIBI?

159. Yemy paBHa miomaib 60KOBON MOBEPXHOCTHU MPABUIHLHON MTHUPaMUIbI?
160. Onwummre, KaKOW MHOTOTPAaHHUK HA3bIBAIOT YCEUEHHON MHUPAMUION.

161. Onwumure 37€MEHTHl YCEYEHHON TUPAMUJIBL.

162. Kakyto yceu€HHYIO MUpaMUay Ha3bIBAIOT MPABUIIBHOM?

163. UYro Ha3piBarOT ano)eMol MPaBUIIbHON YCEUEHHOM MTUPaMUIbI?

164. Yto Ha3BIBAIOT IUIOMIA/IbI0 OOKOBOW MOBEPXHOCTH YCEUEHHOMN MUPaMUIbI?
165. Yemy paBHa miomiais 60KOBOH TTOBEPXHOCTH MPABUIHLHON YCEUEHHON TUpaMuIb1?
166. Kakoe Teno Ha3bIBAIOT IIMJIUHIPOM?

167. Omnwummre, 9TO HA3BIBAIOT OOKOBOH MOBEPXHOCTHIO IIIIMHPA.

168. Yto Ha3BIBAIOT OCHOBAHUSAMU LIUIUHAPA?

169. Kakoe Teno Ha3bIBAIOT TEJIIOM BpPAICHUS?

170. Yto Ha3BIBAIOT OCEBBIM CEUECHUEM LIUTUHApA?

171. U3 xakux Guryp cocTouT pa3BEpTKa MIIHHAPA?

172. Tlo kako#t popmyIie BBIYUCISIOT IUIONIA(b OOKOBOH MOBEPXHOCTH IIMIIMHAPA?
173. Tlo xakoii (hopMyIie BEIUUCISIOT TIIOIMIAIh MOTHON MOBEPXHOCTH LUIUHApA?
174. Kaxkoe Teno Ha3bIBalOT KOHYCOM?

175. Onwumure, 4TO HA3BIBAIOT OOKOBOI MOBEPXHOCTHIO KOHYCA.

176. Yro HazpBaroT ocHOBaHUEM KoHyca? Ockro koHyca? BricoToit koHyca?
177. Yrto Ha3bIBaIOT OCEBHIM CEYEHUEM KOHYca?

178. U3 vero cocTouT pa3BépTra KoHyca?

179. Yto mpuHMMAIOT 3a MJIOalb OOKOBOW MOBEPXHOCTH KOHYCA?

180. Ilo kako# popmyIie BEIYUCISIOT TUIONMAb OOKOBOH MIOBEPXHOCTH KOHYCa?
181. Ilo kakoii popmyIie BEIYUCISIOT IUIOIIA/lb MOJTHOM MOBEPXHOCTH KOHYca?
182. Yto Ha3bIBAIOT OOKOBOH IMOBEPXHOCTHIO YCEUEHHOTO KOHYCa?

183. Uto HaA3BIBAIOT OCEBHIM CEYEHHEM YCEUEHHOTO KOHYCa?

184. Yto mpuHUMAIOT 3a IUIOMIA/Ib OOKOBOH MOBEPXHOCTH YCEUEHHOTO KOHYCa?
185. [Ilo kakoit popmyIie BBIYUCISAIOT IO OOKOBOM MOBEPXHOCTU YCEUEHHOTO KOHYCa?
186. Yro Ha3bIBaroT chepoii?



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

Yto Ha3pIBAIOT IAPOM?
UTo Ha3BIBAIOT AMAMETPOM Iiapa?
Urto Ha3piBatOT 00BEMOM TENA?

5.2 Ilpumepbl caMOCTOSITEIBLHBIX PadoT

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

YTo 3HAUYUT 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 BEIUUCISAIOT 00BEM KOHYCa?

ITo kako¥ hopmyJsie BEIYUCIAIOT 00BEM yceu€HHOTO KOHYyca?
ITo xakoii popmyie BEIYUCISIIOT 00BEM IUIMHApA?

ITo xakoii (hopmysie BEIYUCISIOT 00BEM 11apa?

UTto Ha3bIBaIOT IUIOIIA/IbI0 TIOBEPXHOCTH 1Iapa?

ITo xakoii (hopmysie BEIMUCISIOT TUIOMaAb chepbl?

1. CamocrositenbHas pabota Nel. Pazputue noHATHs 0 YHUCIIE.

Bapuanr 1
1. [lpencraBbre B BUAe OECKOHEUYHOU
JIECATUIHOMN MIePUOIUYECKON Ipodu
parMoHaIbHBIC YHCTIA:
23 —5 8-—41:
4 7 15 6
2. Haiinute 3 npobu, kotopbie OyayT

0O0JIbIIIE >, HO MEHBIIIE £,
11 11

33 ZBI)I‘iIgCJII/I’Ii%S )
1 1 (4 -2 + - (4,254 — 1,134:0,28)

© 1 10 3
+1,114
4. Bpluucnure npuOIMKEHHO:
1,0063
5. IIpeobGpazyiite (ympocture)
panroHaIbHOE BhIpaKEHHE:
y: 1—-x? 1-—xy?

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

Bapuanr 2
1. IlpeacraBbre B BHUAE OECKOHEHYHOMH
JECATUIHON HepUOIUYECKOM apoOu
paloHaIbHbIE Ynca:
31, —6:5--52

4 13’11 9
2. Haiinure 3 npo6u, KoTopsie OyayT Ooble
5., HO MEHbIIIE £,
13 13

3. Boruncnure:
1 61 1 7 11
[8,6'2— (5%—46 ] . (4—0:25-}' 1,34)
4. Beruucnute npuOIMKeHHO:
1,001>
5. IlpeoOpasyiite (yrpocTuTe) paoHaIbHOE
BbIp)KEHUE:
a b—a?b b?2—-a
ab+b ab—a b-1
6. Pemmre ypaBHEHueE:
2x*—=3x2+1=0
7. Pemmre HEpaBeHCTBO:
x(3x—2)—(2x—-3)2<0

2. CamocTtosiTenbHas pabota Ne2. dyHkuuu u rpadpuku

BapuanT 1

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

Haiigure: a) f(1); 6) £(0).
2. Haiimute obmacth omnpeneneHust QyHKIAN
f(x)=Vx—3
3. HaiimuTe MHOXXECTBO 3HA4YCHHH (DYHKITUU
fx) =x24+4
4, Slpnsercs JIM YETHOM WM HEUYETHOM
Gyukuus: a) f(x) = 7x3 — 5x5;

Bapuant 2
1. Oyukuus 3amaHa ¢Gopmynoit f(x)

Haiigure: a) f(2); 6) f(—1).
2. Haiimute obnacte ompeneneHus: QyHKIHH

— x—3

—

x+4

fx)=Vx+4
3. HaiimuTe MHOXECTBO 3HAaYeHHU (DyHKIHH
f(x) =2x2 -1

4. SBngercs M YETHOW WIA HEUYETHOH
Gyrkuus: a) f(x) = x5 + 2x3;




“—4x

6) f(x) ==

2x—8
5. Ha pucynke n3o6paxken rpaduk GyHKIIu
y = f(x), onpeseneHHOl Ha IPOMEKYTKE
[-3.5; 5]. [Toaw3ysck rpadukoM, HafIUTE:
a) f(=2);
0) 3HaueHwus X, pu KOTopsix f(x) = 3;
B) HYyJIU (PYHKITUY;
r) HanOoJyblllee W HAMMEHBIIEE 3HAYCHUS
byHKIINY,
1) 00J1acTh 3HAYCHUH (PYHKITNU;
¢) KOJIMYECTBO KOpHEi ypaBHenus f(x) = a B
3aBHCHUMOCTH OT 3HAUCHUS a4
'Y

1 7

=
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6. Ha pucynke uzo0paxkeH rpadpuk GyHKIHA
y = f(x). [loctpoiite rpaduk GyHKINU:
a)y=f(x)+2;6)y=f(x—-3).

¥ A

“+4x

6) f(x) ==

2x+8
5. Ha pucynke n3o0paxeH rpaguk QyHKIIUN

y = f(x), onpeneneHHo# Ha IPOMEKYTKE

[-4; 5]. TTonb3yscek rpadbukoM, HalaUTE:

a) f(—2);

0) 3HaueHwus X, mpu KOTopsix f(x) = 3;

B) HYJU (QYHKIINH;

r) HauOOJIbIIIee ¥ HAUMCHBIIICE 3HAUCHUS
byHKINH,

1) 00J1acTh 3HAYCHUH (QYHKIINU;

€) KOJIM4eCTBO KOpHeH ypaBHeHus f(x) = a B
3aBHCHMOCTH OT 3HAYEHHS
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6. Ha pI/I_CYHKe n300pakeH rpaguk yHKIUU
y = f(x). Iocrpoiite rpaduk GyHKIUM:
a)y=f)+2;6)y=f(x-3)
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3. CamocrosrenbHas pabota Ne3. Kopuu, crenenu u jorapu@mel

BapuanT 1
1. Oynkuus 3agana popmysoit f(x) = x16.
Cpasuure f(5,6) u f(2,4).
2. Haiinute 3HaueHHe BRIPAKEHUS:

2) 338 + 45¥=32 + 47625 6). "

¥
V2
3. Pemmre ypaBHeHue Vx = 2
4. YnpoctuTe BbipaxeHue:

a) Wa3; 6) Ym2im.

5. Haiinure 3HaueHNe BRIPAKEHUS:

Bapuant 2
1. ®ynkuus 3agana popmysoit f(x) = x19.
Cpasuure f(3,6) u f(1,8).
2. Haiigure 3HaYCHUE BRIPAKEHUS:

3
a) 5416 — 23v=216 — 6v64; 0) j/ .
743
3. Pemwure ypaBHeHne i/E =2

4. YnpoctuTe BbipaeHue:

a) %/a’; 6) Vm3vms.

5. Haiinure 3Ha4YeHNE BHIpAKCHHUS:




1
a) 1253 6) 3208,
6. IIpencraBbTe BHIpAKCHHE B BHJIE CTCTICHH
WJIM TIPOU3BEJCHUS CTEIICHEH

(a—0.8)4 . (a—1.4)—2: (a0,4)—6

7. Peumre ypaBuenue V2x + 8 = x

1

m—3m3

8. Cokparute 1poOb —2——

m3—3
9. Pemute ypaBHEeHHE
5¥+1 —3-5x =250

10.Haiigure o6nacTh onpeaeneHus GyHKIUN

y =1g(4x — 1)

11.Pemure ypaBHEHUE
logi(3x + 4) = -2
3

12.Pemite HEpaBEHCTBO
logoo(x — 4) =1ogos(8 — x)
13.Bbrunciure 3HaUCHHE BHIPAKCHUS
logo 27 + logo 3
2log2 6 —log2 9
14.Haiinure KopeHb ypaBHEHUS
logz x + log2(x — 3) = 2
15.PemTe HEpaBEHCTBO
logos?2x —logosx —2=0

T

a) 32-5; 6) 16125,

6. IlpencraBbTe BhIpaKCHHE B BUJIE CTEICHU
WJIH TIPOU3BENICHUS CTETICHEH

(a0,6)6 . (a0,4)—7: (a—1,6)—3

7. Peumre ypaBuenue V2x + 48 = —x

2
m+7m5
8. Cokparute 1poObp —s——
ms+7
9. Pemmure ypaBHEHHE
2X 4+ 2x3 =72
10.Haiigute o6nacTh onpeneneHus GyHKIUN
y = Ig(6 — 4x)

11.Pemure ypaBHEHUE
logo1(10x —7) = -1
12.Pemite HepaBEHCTBO
log2(6 — x) <logz2(x + 1)
3 3

13.BbluncanTe 3Hau€HUE BBIPAXKEHUS
logs 128 — logs 2
2loge 2 + logs 9
14.Haiinure KopeHb ypaBHEHUs
logs x + logs(x —4) =1
15.Pemnte HepaBeHCTBO
logo2s?x +logozsx —2 >0

4. CamocTtosarenbHas padora Ne4. OCHOBBI TPUTOHOMETPUU

Bapuanr 1

1. HaiiguTe 3HaYCHUE BBIPAKCHUS
T
3
2. YnpocTute BhIpaKeHHE

cos? a + sin? a + tg2f
3. YmpocTute BbIpaKeHHE:
a) cos(a — B) —cos(a + B)
0)sin § cos 4 + cos f sin4p

sin 2«x

B :
2sina

4. JNaHo:
a < 3_2”, < B < m. Haiigure sin(a + )

I LT
2tg—ctg (_E) + cosm — 2sin—

4

sina = —2, cosf=—-2Zn<
13 13

5. JlokakuTe TOXIECTBO:

1 1 )
— e t
1—tga 1+ tga s
6. PemmTe ypaBHeHHe sin 4x = —Y2

2
7. Pemmre HepaBeHCTBO cOs x < 1
2

Bapuanr 2
1. HaiinuTe 3HaUeHUE BHIpAKEHUS
2te (— ) ctg =+ sin o&— 4 cos -
g( 6)cg3 sin — cos o
2. YupocTuTe BBIpaKeHHE

cos? a + sin? a + ctgla
3. Ympoctute BeIpakeHUE:
a) sin(a + B) — sin(a — )
0)cos 6a cos 4a — sin 6a sin 4a
2cos? a

i sin 2«

4, Mano: cosa = 0,6, sinff =—0,83" <
2

a<2mm<fB< 3'_’2T. Haiinure cos(a + )

5. JlokakuTe TOXKIECTBO:

tga tga
+ = tg2a
1—-tga 1+ tga _
6. Pemmre ypaBHenue cos 6x = —¥3
2

7. PemmTe HepaBeHCTBO sin x > Y3
2

5. CamocTtositenbHas pabota Ne5. [IpousBoanas u e€ npuMeHeHue




Bapuanr 1
1. Haiingute mpou3BoaHy0 QyHKITUHU:
3 2

a) f(x) = x?+ =
0 F0) = 5,

B) f(x) = tgx4x

2. Brluncnure 3HaYeHUE TPOU3BOAHON (DYHKIMH
f(x) = (3x —2)5 B ToUKe X0 = 1
3. Haiinure npon3BoHyI0 QyHKIUH:

a) f(x) =Vex—7
6) f(x) = cos%
4. Teno pBuraercs mno KOOPAWHATHOU
npsMoit mo 3akony s(t) = 3tz — 2t + 1
(mepeMereHne U3MEpSIETCsl B METpax, BPeMsl —
B ceKyHJ1ax ). YeMy paBHa CKOPOCTH TeJia uepes
3 ¢ mocIie Havala JIBUKCHHUS?
5. Uemy paBeH yriaoBoid KOIPPUIHCHT
KacaTelnbHOU K rpaduKy QyHKIHH

y =x3—2x
B TOYKE € a0CIUCCOM xo = —17?
6. Kakoe ypaBHEeHHE UMEET KacaTelbHas

k rpaduxy Gynxmmn f(x) = %B TOUKE C
x—
abcuuccou xo = 2.
7. YeMmy paBHO HaWMEHbIIIEC 3HAYCHHE
byukiun y = x + 4 Ha npomexytke [1;3]?
X

8. Uccnenyiite GQyHKIUIO

y =16x3 —12x2 — 4
1 mocTpoiTe e€ rpaduk.

Bapuanr 2
1. Haiinure npou3BoaHYIO (QYHKIINH:
4 3

a) f(x) = xT x?
0 f0) =1,
B) f(x) =tg2x

2. BpumciauTe 3HaYeHHME TPOM3BOTHON (PYHKIMH
f(x) = (3x + 4)4 B Touke x0 = 1
3. Haiigure npon3BoaHyIO QyHKIHH:
a) f(x) =V8x+1
6) f(x) = sin%
4. Teno nBUraeTcs Mo KOOPAUHATHOU MIPSAMOI
1o 3aKOHY s(t)y =3t2—-2t+1
(mepemMelnieHne U3MepsETCsS B METPAX, BPEMs —
B CEKyH/1ax). UeMy paBHaA CKOPOCTh TeJla uepe3
4 ¢ mocye Havasa ABUKEHUs?
5. YUemy paBeH yrioBod ko3pduImeHT
KacaTelbHOU K rpaduKy QyHKINH

y =x3—2x
B TOUYKE C a0CIMCCON xo = —2?
6. Kakoe ypaBHeHHME HMeEeT KacaTellbHas K

rpaduxy dyuxuuu f(x) = 5"_“‘1B TOUKE C
x—

abcruccon xo = 1.
7. UeMy paBHO

byukiun y = x + 4 Ha npomexytke [1;3]?
X

HauOoJIbIIEE 3HA4YCHUC

8. Uccnenyiite ¢pyHKIUIO
y =2x3+9x%2 + 12x
1 mocTpoiTe e€ rpaduk.

6. CamocTositenbHas pabota Ne6. MUnTerpan u er

0 IPUMEHEHUE

Bapuant 1
1. Haiigute oOummit BuUI TEpBOOOpa3HOM

byHKIUU:

a) f(x) = x*

0) f(x) = sinx

B) f(x) = 2~

r) f(x) =x

n f(x) = =

e) f(x) = et

2. O@ynknms F sBisercs mepBooOpa3HOiA

¢yakuuu f(x) = x — 3. Uepe3 kakyo wu3
JAHHBIX TOYEK MPoXoIuT rpaduk Gynkmuu F,
eciu F(2) =57

a) (0;8);  6) (-2;17);

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

3. Beruucnure unTerpai:

a) f03 x2 dx

Bapuant 2
1. Haitnure oOmwmii Bua mnepBOoOpa3HOU

GbyHKIUU:

a) f(x) = x5
0) f(x) = cosx
B) f(x) = 3~
r) f(x) = 2x
N fl) =5
e) f(x) = e>

2. Oyakmus F - sBasercss mepBooOpa3HOiA

¢byakuuu f(x) = x — 3. Uepes kakyio u3
JAHHBIX TOYEK MPOoXoauT rpaduk ¢pyHkuuu F,
ecmu F(2) =5?

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

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

3. Beraucnure uHTErpa:

a) f04 2x2 dx




6) [ sin3x dx

0 x
0 g

4. Bepruucaure ILJIOIIA/Ib burypsi,

M300paKEHHOW Ha PUCYHKE.

Y=C0SX

x
7 x n T
2 i 2
5. Haiimure Tulomaas  KPUBOJMHEHHOMU

Tparneluu, OrpaHuYEeHHON JTUHUSIMU Y = 6X —
x2,y=0,x=1,x=3.

6) [3 sin 6x dx
9
T dx

B) IZW
3 COS 2

2
r)f—lﬂ‘ﬁ

4. Beryucnure II0MAb ¢burypsl,

M300paKEHHOW Ha PUCYHKE.

4

5. Beraucnure TJI0IATh ¢burypsl,
OTPAaHUYCHHOM JIMHUSIMU Y = X2,y = 2 — X.

7. CamocrositenbHas padota No7. KomOunaropuka

Bapuant 1

1. CkonbkuMH crocobaMu MOT'YT CecTh B
aBToMOOMIb Mapku «Kammaa» 5 yenosex,
€CIM  KaXIbli M3 HUX MOXET ObITh
BOAUTEIEM?
2. Yepe3  KEIE3HOJOPOXKHYK  CTaHIIMIO
JOJDKHBI OJTHOBPEMEHHO MpOoWTH 3 Mmoe3fa.
CKonbKMMH croco0aMH  JTUCTIETYEP MOXKET
OpPTaHU30BaTh MPOXOKICHNE COCTABOB, €CITH B
€ro pactopsiKEHUH 5 CBOOOIHBIX MyTen?
3. Pemmre B HaTypabHBIX YUCIIaX yPaBHEHUE
A5 =18+ A4

x x—2
4. CKOJIBKO CYIIECTBYET CEMHU3HAUHBIX YHCEIL,
KOTOpBIE HAIEIO JesTcs Ha 257
5. Pemmre B HaTypasbHBIX YUCIaX ypaBHEHUE
C)ZC =120
6. Ha mpsamoit otmermin 12 Towek, a Ha
napajuieIbHOM eif psiMoil — 7 Touek. CKOJIBKO
CYIIECTBYET YEThIPEXyTrOJbHUKOB c
BEPIIMHAMH B 3TUX TOUKaX?
7. JInsa mkonbHOU JioTepe noAarotoBuian 100
OWUNeToB, W3 KOTOPBHIX 12 BEIMTPHINIHBIX.
IlepBbiii  yuenuk BbiOupaer Hayrag 10
OouneroB. CKOJBKO CYIIECTBYET BapHaHTOB,
IpU KOTOPBIX OH BBIOEpET HE MeHee 2
BBIMTPBILIHBIX OUIETOB?
8. Haiinure oTHOIIEHHE CyMMBI YKCET B

Bapuant 2
1. Ckonpkumu criocobamu MO>KHO
pacnpenenuTs S5 AEKYpPHBIX MO 3TaXaM B
HATHATAKHOM OOLIEKUTUN?
2. Yepe3  KEIE3HOJOPOXKHYIO  CTaHIIHIO
JIOJDKHBI OJTHOBPEMEHHO MpoHTH 4 mnoe3na.
CKOJbKMMHU cIIOCOOAMHM  JUCTIETYEP MOXKET
OpraHu30BaTh MPOXOKIEHNUE COCTABOB, €CIIU B
ero pacIopsKeHNH 6 CBOOOTHBIX MyTeH?
3. Pemmre B HaTypaJIbHBIX YMCIaX ypaBHEHUE
A2 =120

X
4. CKOBKO  CYIIECTBYeT  IIECTH3HAYHBIX
qrCell, KOTOPBIE HAIeJIO JeNaTcs Ha 257
5. Pemmre B HaTypaJIbHBIX YMCIIaX ypaBHEHUE
C*2 =66
X

6. Ha mpsmoii otmermim 14 Todek, a Ha
napaiesnbHol e npsaMoii — 9 Touek. CKOJIBKO
CYIIECTBYET YeThIPEXYTOJIbHUKOB c
BEPILIMHAMU B 3TUX TOUYKax?
7. ns mkonsHOU otepen noaroroBuiu 200
OuUneToB, M3 KOTOPBIX 25 BBIMIPHIILIHBIX.
[lepBorii  ydyenuk BbiOupaer Hayrag 10
6uneroB. CKOJIBKO CYIIECTBYET BapUaHTOB,
Iph KOTOPBIX OH BBIOEPET HE MeHee 2
BBIMTPBIIIHBIX OUJIETOB?
8. HaiimuTe oTHOMIEHNE CYMMBI YHCEI B
100-ii crpoke TpeyroabHuKa [Tackains k cymme
gucen B 200-i cTpoke




100-#i crpoke TpeyronbpHuKa [lackamns k cymme
gucen B 200-# cTpoke

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

CTaTUCTHUKHU

Bapuant 1
1. B kopoOke nexat 15 mapukos: 10 cunux u
5 3enenbix. KakoBa BeposSITHOCTH TOTO, YTO
HayraJ B3AThIH M3 KOPOOKH IIAPUK OKAKETCS
KENTbIM?
2. BeposSTHOCTh KyNMUTh OpaKkOBaHHYIO Tapy
canor Hekotopoi ¢Gupmbel coctasiser 0,023.
Ckonbko  OpakoBaHHBIX  map  OOyBH
rapaHTUPOBAHHO coAepXUT maptus u3 1000
nap caror 3Toil GupMbI?
3. [lpy  mpoBemeHMH HK3UT-TIOJA  OBLIO
onpomieHo 15 Teicsiu wu3buparenei, cpenu
kotopsix 600 mporosiocoBanu «IIpoTuB Bcex».
OneHuTe BEPOSITHOCTH COOBITHS, IPH KOTOPOM
u3zbuparens ronocyet «I[IpoTus Bcex».
4. Kaprouku, Ha KOTOPBIX HATUCaHbI yncia 1,
3, 5, 7, Hayraj  MOCIEeA0BaTEIbHO
BBIKJIAZIBIBAIOT B psa. KakoBa BepOsSTHOCTH
TOTO, YTO TOCJETHEH MOJO0XKaT KapTO4Ky C
9HUCIIOM 57
5. KakoBa BepoATHOCTH TOro, 4YTO MpH
MOI0PACHIBAHUY JIBYX UTPATbHBIX KyOUKOB Ha
OJIHOM U3 HUX BBIMAJIET SAMHUIIA, & HA IPYTOM
— Tpoiika?
6. UeMy paBHa MeauaHa
IaHHbIX: 2, 2, 3,4, 5,6,13?
7. OnHOBpEMEHHO MOAOPOCHIN TPH MOHETHI.
KakoBa BeposITHOCTB TOT0, UTO POBHO Ha JBYX
U3 9TUX MOHET BBINIAJIET repo?
8. B smuke sexar s0610ku Tpex copTos: 20
xentelx, 10 3enensix u 30 kpacubix. Kakoe
HauMEHbIIIee KOJIMYECTBO sI0JIOK HAJI0 10CTaTh
U3 SIIUKa Hayraja, 4To0bl TapaHTUPOBAHHO
B3STh II0 KpallHEW Mepe OIHO KEJITOE W JBa
KpacHBIX s10710Ka?

COBOKYITHOCTH

Bapuant 2
1. B kopoOke nexat 15 mapukos: 12 cunux u
5 3enenbix. KakoBa BeposSITHOCTH TOTO, YTO
HAyTaJ B3SATHIA U3 KOPOOKHU IIAPUK OKAXKETCs
KENThIM?
2. BeposTHOCTh KyNMUTh OpPakOBaHHYIO TMapy
caror HekoTopoil ¢upmsel coctaBisier 0,015.
Ckomnpko OpakoBaHHBIX  Tap o0yBH
rapaHTUPOBAHHO coAepkUT maptus u3z 2000
nap caror 3Toi GupMbI?
3. [lpy mpoBemeHHH OK3UT-TIOJIA  OBLIO
ompormieHo 15 Teicsiu u3bupatenel, cpeau
koTopbix 1500 mporosocoBanu 3a «Kanauaara
H». OueHurte BepoOATHOCTb COOBITHSA, IPU
KOTOPOM H30HMpaTeib ToJIOCyeT 3a
«Kanonmara Hy.
4. Kaprouku, Ha KOTOPHIX HATUCaHbI yncia 1,
3, 5, 7, wmayrag TOCIEIOBaTEIHHO
BBIKJIQ/IBIBAIOT B psiA. KakoBa BeposATHOCTH
TOTO, YTO TOCIEAHEH MOJ0XKAT KapTOUKYy C
qrciom 37
5. KakoBa BepoOATHOCTH TOr0, HYTO TIPH
no0packIBaHUH JIBYX UTPaIbHBIX KyOMKOB Ha
OJIHOM W3 HHUX BBINIAJICT MATEPKA, a HA IPYTrOM
— nIBOMKa?
6. Uemy paBHa MeamaHa
naHHbeIX: 2, 3, 3,4, 6, 6,167
7. OnHOBpEMEHHO NMOAOPOCUTIN TPU MOHETHI.
KakoBa BeposATHOCTH TOTO, YTO POBHO Ha
OJTHOU M3 9TUX MOHET BBINAJIET TepO?
8. B smuke nexar si6moku Tpex coptos: 20
xenteix, 10 3enenpix u 30 kpacHbix. Kakoe
HaUMEHbIIIee KOJIMYECTBO sI0JIOK HAJ0 10CTATh
U3 SIUKa HayraJ, YTOOBl TapaHTHUPOBAHHO
B3STh 10 KpaiiHeW Mepe JBa 3eleHBIX U JIBa
KENTHIX s10JI0Ka?

COBOKYITHOCTH

9. CamoctositenbHas padota Ne9. [IpsiMble U TUIOCKOCTH B IPOCTPAHCTBE

Bapuant 1

1. Yepes xonubl otpe3ska MN u ero cepeauny
K mpoBeneHpl MmapajuielbHBIE  TPSMBIE,
MEePECEKAIONINEe HEKOTOPYIO IUIOCKOCTh O B
Toukax M1, N1, K1 coorBercTBenno. Hargure
iy otpeska KKi, ecnu orpesok MN He
nepecekaet iockocTh oo 1 MMy = 22 cm, NNy
=8cwm.

2 Toukm A1, Bi, Ci1 -
npoeknu BepuuH A, B, u C

napasuiesbHbIe

Bapwuant 2

1. Yepes koHIbl oTpe3ka AB u ero cepeanny
C mpoBeneHbl MapalIeNbHBIE — TPSIMBIC,
MEPECEKAIOIINE HEKOTOPYIO IUIOCKOCTH O B
Toukax A1, Bi, m Ci, COOTBETCTBEHHO.
Haitnute mmny otpeska CCi, ecnmu OTpe3oK
AB He nepecekaeT 0ockocTh o 1 AAl = 18
cM, BB1 =10 cm.

2 Touku A1, Bi, m Di— mnapamiensubie
npoekuyu BepmmH A, B u D




napamenorpammMa ABCD  Ha Hekoropyio
IJIOCKOCTh ~ COOTBETCTBeHHO.  [loctpolite
IIPOEKLMIO BepinHbI D mapannenorpamma Ha
3TY TIOCKOCTb.

B:
A1

C1

% UYepes BepmmHy npamoro yrma C
npsMoyroibHoro tpeyroiasHuka ABC k ero
IUIOCKOCTH TpoBelieH mnepneHaukyimsip CM.
Haiigure mmny croponsl AB TpeyroibHuKa
ABC, eciru CM =8 cm, BM =17 cm, £CAB =
30°.

% UYepes BepmmHy D  npsAMOyroabHUKa
ABCD « ero TIUIOCKOCTH  MpPOBEICH
nepnenaukynap DE. Touka E ynmanena ot
ctoponbl AB Ha 10 cm, a ot ctoponst BC —
Ha 17 cm. Haiinure nnuny nuaronanu BD,
eciu DE = 8 cm.

> Yron Mek/y IMIOCKOCTAMH TPEYroJIbHHKOB
ABC u ABD pagen 45°. Tpeyronsauk ABC

— PaBHOCTOPOHHHII €O CTOpOHOH 4+ 3 CM,
TpeyroabHuk ABD — paBHoOenpennsblii, AD
=BD =+v14 cwm. Haiigute anuny otpeska CD

napaenorpamma ABCD  Ha HekoTopyio
IJIOCKOCTh ~ COOTBETCTBeHHO.  [locTporite
poekuuo BepmuHbl C napaienorpamMmma Ha
3TY MJIOCKOCTb.

B:1

C

UYepez Bepmimny 1npsimoro yria C
npsimoyrosibHoro tpeyroibHuka ABC k ero
IUIOCKOCTH TpoBeleH nepnenaukysp CD.
Haiigure nnuny ctoponsl AB TpeyroipHuka
ABC, eciiu AD =20 cm, CD =16 cm, £CAB
= 60°.

3.

% Uepes BepmmHy A  NpAMOYrOJbHHKA
ABCD k ero IUIOCKOCTH  IIPOBEJCH
nepnenaukyinap AP. Haiinure anuny storo
neprnenaukynsapa, ecna BC =12 cm, DB =13
cM, a Touka P ynanena ot npsmoit BC na

V106 cm.

% VToi MeXTy IIOCKOCTSAMH TPEyrOIbHUKOB
ABC u AKC pagen 60°, AC =24 cm, BC = BA
=20 cm, KC = KA = 15 cm. Haitaure nnuny
otpeska BK.




10. CamocTtositenbHas padota Nel0. KoopauHaTsl 1 BEKTOPHI

Bapuanrt 1
1. lauer touku M(3;-2;1) u N(5;2;-3).
HaiinuTe koopauHathl cepenuubl oTpeska MN
U €T0 JUTHHY.
2. Nauwt Touku A(-2;1;3), JB(3;-2;-1) u C(-
3;4;2). Haiinurag
a) KOOP/IMHATHI BEKTOPOB Bi A,
6) MoIy. b BeKTOpa B
B) KOOPJMHATHI BEKTOpa ME 2me 38
3. CymecTByeT JIM HapajijieibHBIM NEpPEeHoc,
npu  KOTOpoM oOpa3zom Toukun M(4;3;4)
apisiercst Touka M1(1;3;0), a o6pazoM ToukH
K(1;-8;3) — Touka K1(6;-2;7)?
4. Touku A(-2;-4;1) u B(-5;-6;-1) — BepuIrHsI
napauienorpamma ABCD, touka O(1;3;2) —
TOYKA  TICPECEYCHHS] €ro  JWaroHalieH.
Hatimure xoopaunatel BepimuH C u D
napauienorpamma ABCD.
5. laus! BekTopsl A-2;8;-4) u §1;-4:K). IIpn
KaKoM 3HaueHnH K BeKTOpsI & b
a) KOJUTMHECAPHBI;
0) neprneHuKyIsIpHb1?

Bapuanr 2
1. laner TOouku M(-6;5;3) u N(4;1;-5).
Haiinute koopanHaThI Cepe,Z[I/IHbI orpe3ka MN
U €T0 JUTUHY.
2. laubl  Touku A(-4;-2; 1)
C(2;1;-3). Haitnurey
a) KOOPJMHATHI BEKTOPOB B /&
6) MOIy/Ib BeKTOpa B
B) KOOPJIMHATHI BeKTOpa M 3B 2K
3. CymecTtByeTr Hapanneanbm IIEpPEHOC,
npd KotopoMm ob6pasom Toukm M(-1;3;-4)
sBisieTcs Touka Mi(4;5;-7), a o6pa3om Touku
K(6;-4;5) — rouka K1(11;-2;8)?
4. Touku A(-2;-4;1), B(-6;2;3) u D(4;0;-1) —
BEPIIMHBI napajuiesorpaMmma ABCD.
Haiinnre KoopAauHatel  BepminHbl  C
napaienorpamma ABCD wu  koopawHaThl
TOYKH TIEPECEUCHHS €0 TUaroHaei.
5. Jlansr Bextops a(1;-4;-3) u K5;p;-15).
IIpu KaKoM 3HAaYEHHH ) BEKTOPH i b
a) KOJUTMHCAPHBI;
0) nepreH KIS pHbI?

B(3;-1;-1) w




11. CamocTtositenbHas padota Nel 1. MHOTOTpaHHHKY U KPYTJIbIE TEIa

Bapuanrt 1
1. OcHOBaHMEM TPSIMOW MPHU3MBI SIBIISCTCS
IPSAMOYTOJIBHBIA ~ TPEYIOJbHUK,  KaTEThl

KOTOporo paBHel 6 cM u 8 cm. Haiiagure
MJIOIIAAb MOJTHOU MOBEPXHOCTHU MPU3MBI, €CIIH
e€ 60KkoBOE PedpO paBHO 5 CM.

2. BokoBoe pebpo MPABIILHOU
YEThIPEXYroJbHON nmupamMubsl paBHo 10 cMm, a
BeicoTa — 8 cMm. Hailigure mnomanb
JUarOHAJILHOTO CEUEHUS] TUPAMU/IBL.

3. Panguyc ocHoBaHus KOHYca paBeH 5 cM, a
obpasyromass — 13 cm. Haiigure mnomanb
OCEBOI'0 CEYEHUSI KOHYCA.

4. Ha paccrossHun 4 cM OT IeHTpa Iapa
npoBeieHo ceuenre. OTpe3oK, COSANMHSIONIHIA
LHEHTp IIapa M TOYKY IIEPECEUYCHHUS 3TOTO
CEUEHHUs C MOBEPXHOCTHIO IIapa, oOpasyeT ¢
iockocteio ceuenust yron 30°. Haiinure
IUIOLIA/Ib CEYECHHUS.

5. Beicora nmnmHApa paBHa 8 cM, paguyc
ocHoBaHMs — 5 cM. Ha paccrosinuu 4 cm ot ocu
HWIMHIpA TapauiebHO el IpoBeAeHO
ceyenue. Haiiaure 1romans 3T0ro Ce4eHus.
6. OcHOBaHUEM MPSMOIl TMPU3MBI SIBISIETCA
MPSIMOYTOJIBHUK, OJIHA U3 CTOPOH KOTOPOTO
paBHa 15 cm, a nuaronanb — 17 cMm. Haiinute
00BeM mpu3Mebl, eciu e€ BeicoTa paBHa 10 cm.
7. OcHOBaHUEM MIAPAMHU/IBI SIBJISIETCS
TPEYrojbHUK co cTopoHamu 13 cm, 14 cm, 15
cMm. Haiinute oObem mnupamuabl, ecnu eé
BBICOTA paBHA 6 CM.

8. O6vem mrapa paBeH 36T cM
JTUaMeTp Iapa.

9. OceBoe ceueHWe KOHyca — NPaBUIIBHBIN
TPEYroJIbHUK €O cTopoHOM 4cm. Haiinure
00beM KOHYCa.

10. B HwXHEM OCHOBaHMHM IWIIMHIpA
npoBeJicHa XopJa JJIMHOH 6 CM, KOTOPYIO
BUJTHO M3 I[EHTPa BEPXHETO OCHOBAHUS O]
yriaom 60°, a U3 1eHTpa HIKHETO OCHOBAHUS
— mox yriom 120°. Haiimute mromans
OOKOBOM MOBEPXHOCTH LIUIUHPA.

3, Haiinure

Bapuanr 2
1. OcHoBaHMEM MNPSIMON MPU3MBI SBJISETCA
pPaBHOOEIPEHHBIA  TPEYroJbHHUK, OOKOBas
CTOpPOHA KOTOpOro paBHa 17 cM, a oOCHOBaHHE
— 16 cm. Haiigute miomanas MOTHON
MOBEPXHOCTH MPU3MBL, eciii e€ 60KoBOE pedpo
paBHO 10 cm.
2. JlnaroHap OCHOBaHMUsI MPaBWIbHOMN
YeThIPEXYT0JIbHOM NUpaMu/ibl paBHa 24 cM, a
O0okoBoe pedpo — 26 cMm. Haiinure miomans
JIMarOHAJIbHOTO CEYEHUsI TUPAMUJIBL.
3. Bricota koHyca paBHa 6 ¢M, a oOpa3yromas
— 10 cm. HaiinuTe miiomangs 0OCEBOr0 CEUEHUS
KOHYyca.
4, Paquyc mapa paBeH 17 cm. Haiigure
iouiaab  CEYeHMsI Iapa  IJIOCKOCTBIO,
KOTOpas yJaaneHa Ha 15 cM oT LeHTpa mapa.
5. B  HmWKHEM  OCHOBaHMHM  IIWJIMHJpA
MIpOBeJIcHa XOp/Ia AITUHON § M, HaXOasIIasICs
Ha PpAacCTOSHUM 3 CM OT IIEHTpa 3TOTO
ocHOBaHusA. Haiigute momans OCEBOro
CEYEHHUs LIWJIMHAPA, ECIIM €ro BbICOTa paBHaA 6
CM.
6. OcHOBaHUEM MPSMOIN TMPU3MBI SIBISICTCS
MPSIMOYTOJIBHBIN TPEYTOJIbHUK, THIIOTEHY3a
KOTOporo paBHa 13 cm, a 0JiuH U3 KaTeToB — 12
cM. Haiigure o6bem npu3Mel, eciu €€ BEICOTa
paBHa 5 cM.
7. OcHOBaHUEM MIAPaMUBI SABJISIETCS
TPEYroJabHUK co cropoHamu 13 cm, 20 cM, 21
cM. Haiimure o0bemM mnupamMuasl, eciu e
BBICOTA paBHA 9 cM.
8. Imomanpr moBepxHOCTH mapa paBHa 14471
cM2. Haitgure nuamerp mapa.
9. OceBoe CCUCHHE KOHYcCa —
paBHOOEIPEHHBIN IIPSIMOYTOJIBHBIN
TPEYTrOJIbHUK C TUNOTeHy30i 6 cm. Haitnure
00BbeM KOHYca.
10. B HWXHEM OCHOBaHHHM IMJIMHIpA
IIpOBEJIEHA XOp/ia, KOTOPYIO BUJHO U3 LIEHTPA
HUKHET0 ocHoBaHus moxa yriom 90° a u3
[IEHTPa BEPXHET0 OCHOBaHMSI — o1 yriiom 60°.
Hatinure momaas 60KOBOI TOBEPXHOCTH
LHUJTUHAPA, €CIIH PAJUyC €r0 OCHOBAHHUS PaBEH
8 cm.

12. CamocrositenbHas padota Nel2. MaremaTiueckrie METO/Ibl B MPOPECCHOHATBHON AESITETbHOCTH




Bapuanr 1 Bapuanr 2
1.Touku Ai, Bi, Ci — mapannensnele mpoekuuu | 1. Toukum Ai, Bi, m Di— mnapamrensnbie
BepmuH A, B, u C mapamrenorpamma ABCD na | mpoekiiun  BepmmmuH A, B wu D

HEKOTOPYIO MJIOCKOCTh COOTBETCTBEHHO. | mapaienorpamma ABCD Ha HekoTopyro
[Toctpoiite MPOEKIIUIO BEPILIUHBI D | mnockocth  cootrBercTBeHHO.  [loctpoiite
napajuiesiorpaMmma HasTy IJI0CKOCTb. npoekuuio BepinHbl C napamenorpaMmma Ha

3TY MJIOCKOCTb.

B1 B1
A1
Aq
C1

C1

2. Paccuurtarh NIuMHY OKPYKHOCTH pyKaBa st 2. PaccunTarh JUIMHY OKDY/KHOCTH pyKaBa
pasmepa 48, ecim oOxBat rpyau paen 96 cm, a | AL pasmepa 48, eciu 00XBat rpyau paseH 98
npubaBka Ha CcBOOOay oOjeranuws mjisg pykasa | M, a npubaBka Ha cBOOOMY OOJEraHus JUis
cocTrasirsieT 10 cMm. pykaBa coctaBisieT 11 cM.

3. OnpeneauTh KOJUYECTBO TKAHU, HEOOXOIUMOMH 3. Onpenenutsb KOJIMIECTBO TKaHH,
JUIL [OWMBA [OOKW, YYHTBIBAs, YTO IIMPHHA HE0OXOIMMOM AJIs MOUINBa I00OKH, yUYUTHIBAS,

Tkanu 1 metp, niuuHa m3genus 80 cm, mpumycku | 1TO  IHUPpHHA  TKaHH 1,5 wetpa, mHa
HA IIBEI — 3 CM. n3aenus 110 cM, npunycku Ha BB — 3 CM.

4. IllupyHa cnuHKM MIaThss paBHa 45 cM.,
4. IllupyvHa CIMHKH IU1aThs paBHa 40 oM., jummHa | VIMHA pyKaBa 35 cM. Kak u3MeHuTcs aniHa
pykaBa 25 cm. Kak m3MeHuTcs uiMHa pykapa, | PYKaBa, CCIIH IINPHUHY CIIMHKH YMCHBIIMTEL Ha
€CJIM IIMPUHY CIIMHKU YBEJIMYUTH Ha 1 cM? 1 em?

5.3 llpumepsI rpyNNOBbIX TBOPYECKHUX 3aJaHUI

1) C momMomipio mporpaMmbl noctpoenus rpaduxoB Visual Basic 6.0 uccienoBaTs moBeneHue
(GyHKIMM TpU  CMEHE  OJHOTIO/HecKoNbKuX €€ mapamerpoB. Omnpenenuts  oOmiue
3aKOHOMEPHOCTH, CJeNaTh BBIBOJBL. Pe3ynbratel oGopMuTh B BHAe Tnpe3eHTanmu MS
PowerPoint.

2) Kauenty HeoOXoauMo, 4YTOOBI B KOMHAare oO0s3aTeNbHO MPHUCYTCTBOBAIM OOBEMHBIC
DIIEMEHTHI JIeKopa IuIuHAprueckoi (opmel. [loctpouth w3 OyMaru MojeNnb MUJIMHIPA.
Pasmepsr st moCTpoeHHsI BBIOpaTh CaMOCTOSITENILHO, C YYETOM TOTO, YTO COOTHOIICHUE
panuyca K BBICOTE JIOJDKHO OBITh 1:2.

3) PaccuuTath KOIMUYECTBO 2-X KHJIOTPAMMOBBIX OAHOK KpacKku, KOTOpPbIE HYXKHO KYNHTb JJIs
OKpalIMBaHUs IMIMHAPHYECKOTO CBOAA mojpana. Pacxonm kpacku 100 r ma 1 % Pammyc
HWJIMHpA paBeH 2,9 M, JuyiMHa cBojia 6 M.

6 Ilpumepsbl O1LIEHOYHBIX CPEACTB JJIsl POBeAeHUs MPOMEKYTOUHOM aTTecTaluN
6.1 Bonpocwl 1J1s1 3K3aMeHa:
1. ®ynkiun. O6nacTh onpeaesaeHnss 1 MHOXXECTBO 3HaYeHUN pyHKuuid. CBoHCTBa QPyHKIIUH.
Crnioco0sl 3a1anust QyHKIUH.
2. IlpomMexyTKkH BO3pacTaHus M yObIBaHHUsS, HauOOJbllIee W HaMMEHBIIEe 3HAUYCHUS, TOUKU
sKcTpeMyMa QyHKIHI.
3. [IpeobpazoBanus rpaduxos. [lapanienpHbIi TIEPEHOC, CHMMETPUSI OTHOCUTEIHHO OCei
KOOpAMHAT M CHUMMETPHS OTHOCUTEJIBHO Hayala KOOpAMHAT, CUMMETPHUS OTHOCHUTEIBHO
MPSIMOM y = X, PACTSKEHHE U CKAaTUE BJIOJIb OCEH KOOPIHUHAT.
4. CteneHu ¢ palMoOHAJIbHBIMU MOKA3aTENsIMH, UX cBoicTBa. CTENEHU € NEHCTBUTEIbHBIMU



noka3zarensiMu. CBOICTBa CTENIEHH ¢ ACUCTBUTEIbHBIM MoKa3aTeseM. [lokazaTenbHas QyHKIHS.
5. Jlorapudm uncna. OcHOBHOE JTIoTrapuPMUIECKOE TOKIECTBO. JlecATHUHBIE U HATypaJbHbIE
norapudmsl. [IpaBuna neicTBuii ¢ norapudmamu.
6. Jlorapupmuueckas ¢pynkuus. JlorapudpmMudeckue ypaBHEHUSI U HEPABEHCTBA.
7. Paguannass mepa yriia. CHHYC, KOCHHYC, TAaHI'€HC U KOTaHI'€HC yIia. 3HaKd CHHYCA,
KOCHHYCa, TAHT€HCA U KOTAHT'€HCa 110 YETBEPTSIM.
8. OCHOBHBIE TpPUIOHOMETpUYECKHE TOXJAecTBAa. DPopmynbsl npuseneHus. Dopmyiibl
cioxeHust. PopMyiiel JBOMHOrO yria. @opMyiibl MOJIOBUHHOIO yIJa.
9. Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U rpaUKH.
10. ITocnenoBatenbHOcTH. CHIOCOOBI 33JaHUSI U CBOMCTBA YUCIIOBBIX MOCIEA0BATEIHLHOCTEH.
[TonsiTue o npezesne Nocae10BaTEIbHOCTH.
11. IIpousBoaHas. [ToHsTHE O TPOU3BOIHON PYHKIINHU, €€ TEOMETPUICCKUN U (HU3UIECKUI
CMBICIL.
12. YpaBHeHue kacateqbHOU K rpaduKy ¢ yHKIIHH.
13. TlpumeHeHue MPON3BOAHON K UCCIICOBAHUIO (PYHKIIMIA U TIOCTPOCHUIO TPa(UKOB.
14. IlepBooOpa3Hasi 1 HHTETPaJI.
15. [IpumeHeHre OnpeaeIEeHHOT0 UHTErpaja sl HaX0XKIEHUS IUIOMAAN KPUBOIMHEUHON
tpaneuuu. @opmyna Herotona—IJleitonuna. Ilpumenenus unrerpana B GU3uKe U reOMETPUH.
16. OcHoBHbIE TOHATHSI KOMOUHATOPUKH. [lo/icueT uncna pa3menieHui, NIepecTaHOBOK,
COYETaHUM.
17. CoObiTHE, BEPOSATHOCTH COOBITHS, CIIOKEHNE U YMHOXKEHHUE BEPOSTHOCTEH.
18. IIpencraBnenue JaHHBIX (TaOIULBI, JUArpaMMBbl, TpapUKH), TeHEpaIbHas COBOKYITHOCTb,
BBIOOpKaA, cpeiHee apupMeTnIecKoe, MeANaHa.
19. BzauMHoOe pacnosiokeHue IByX MpsMBIX B IpocTpaHcTBe. [lapamiensHocTs NpsAMoi U
miockocty. [lapamiensHOCTh 10cKocTer. [leprneHuKynsapHOCTb NPSMOM U IUIOCKOCTH.
20. IleprieHAuKyJIAp ¥ HaKJIOHHAsI. YTOJI MEKIY IPSIMON U INIOCKOCTHIO. /IByrpaHHbId yrodi.
Yrois Mexay MI0CKOCTAMU. [IepneHaAuKyIIpHOCT JBYX IIJIOCKOCTEM.
21. T'eomeTpuueckue npeoOpa3oBaHus IPOCTPAHCTBA: MAPAIICIbHBIN IEPEHOC, CUMMETPUs
OTHOCHUTEJIbHO I1ockocTu. [lapannensHoe npoexktupoBanue. Ilnomaas opToroHanabHOM MPOEKIUH.
22. Ilonsatue Bextopa. Moaynb BekTopa. PaBeHCTBO BeKTOpOB. CII0)KEHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha YNCII0. Pa3inokeHne BEKTOpa M0 HAIPaBJICHUAM. YTOJI MEXIY IBYMs
BekTopamu. [Ipoekuus BekTopa Ha ock. KoopaunaTs! Bektopa. CKalispHOE TPOU3BEACHUE BEKTOPOB.
23. Ilpsamas n HakiIoHHas npusMa. [IpaBuibHas npusma.
24. [Mapannenenunen. Kyo.
25. Ilupamupa. [IpaBunbHast nupamuaa. Y ceueHHas nupamMuja. Terpasap.
26. CumMmeTpuu B KyOe, B apajuiesienumnese, B mpusme u B nupamujae. CeueHus Kyoa, mpu3Mbl
Y TIMPaMU/IBI.
27. Hunuuap v KoHyc. Y ceueHHbIH KoHyc. OceBble CEUEHUsI U CEUEHHUs, TapaJuieIbHbIe
OCHOBAHHUIO.
28. lap u cdepa, ux ceuenus. KacareabHasi mi1ockocTs K cepe.
29. ®opmyisl 00beMa Ky0a, MPsMOYToJIbHOT0 HapalljieNenurnea, Ipu3Mbl, HUIHHAPA.
®opmyisl 00beMa TUPaMUIbl U KOHYCA.
30. ®opmybl IO IU TOBEPXHOCTEH HMIKMHAPA U KoHyca. PopMyIbl oObeMa 11apa u
wiomanu cgepsl. [logobue ten. OTHOMIEHHS MII0IIa/1el TOBEPXHOCTEN U 00bEMOB MOJOOHBIX TEJL..

6.2 Ilpumepsl 3a1aHNH 1JI51 KOHTPOJIbHOM PadoThI

Bapuanr 1.
1. Kakomy 13 TaHHBIX MPOMEKYTKOB MPUHAMIICKHUT YUCIIO 1—2?
a) (0; 0,25) 0) (0,25;0,5) B) (0,5; 0,75) r) (0,75; 1)
12ab2

2. Cokpaturte apoOb Teahe

" 2 a+2 6a-30
3. Haiigure 3Hauenue BBIpaKCHHUA - + .

a?-10a+25 a?-4

npu a = 4,75.



4. KakoBa obnactp onpenenenust yHkuuu f(x) = v1 — x2?

5. YkaxuTe NpoMexyToK YObIBaHUS (DYHKIIMH, H300paKEHHON Ha PUCYHKE.

| VA [ ]
__!-_ o
ST A0 1 -
= =
B LY
NI :

6. IIpoBepuTh, sBnseTcs i GyHKIEA f(x) = +/x — 1 YE€THOI MM HEYETHOI.

7. BBIMUCINTE 3HAYEHHUE BHIPAKEHUS V2-3-Y7+43
5
8. OcoboauTech OT UPPALMOHATILHOCTH B 3HAMEHATEJE JPOOH 7

alSp+abls
9. Cokparure 1po0db —————
p Hp ab°'5+a°'5b

10. Pemmre ypaBHeHue V4x? —3x —1=x+1

11. Pemmre ypaBuenwue 0,232 = 0,0016
o o 1n\* [2\*
12. Haiigure MHOXXECTBO PELICHUI HEPABEHCTBA (Z) . (E) > 64

13. Haiigure 3HaueHue BeIpaxenus 0,042
14. Yemy paBHO 3Ha4€HUE BbIpaKeHUs Vab, eciu b = 5
15. Pemwre ypaBHeHue (x + 4) + (x + 6) = 35

16.

Han tpeyroneauk ABC. Ilnockocts, napamensHas npsmoid AB, nepecekaer ctopony AC B Touke M, a

cropony BC — B touke K. KakoBa nnuna otpeska MK, ecnu Touka M — cepeauna cropousl AC u AB = 12

cMm?
17.

Otpe3ok AB He mepecekaeT mI0CKOCTh o TOUukd A 1 B ymanens! ot 310it mmockoct Ha 9 cM 1 13 cm. Uemy

PaBHO PACCTOSHUE OT cepeuHBI 0Tpe3ka AB 1o mockoctu o?

18. Pasnoxwure Bektop m(5; —17; 11) mo Bektopam a(3;-2;0), b(-2;4;1), c(-1;-3;4).
19. Jlausl Bektopsl a(4;-1;5) u b(3;y;2). [Ipu kakoM 3HaYEHUH y BHIIOJIHAETCS PABEHCTBO @ * b = 147?
20. Tlpu mapamnensHOM mepeHoce obOpa3zom Touku A(-3;1;2) sBasercs touka Ai(5;-1;4). Haiinute

o6pa3 touku B(-4;5;-7) nmpu 3TOM napajiieIbHOM IePEeHOCe.

Bapuanr 2.
1. KakoMy 13 JaHHBIX IPOMEXYTKOB MPUHAJIEKHUT YUCIIO 1—72?
a) (0; 0,25) 0) (0,25;0,5) B) (0,5; 0,75)

15a16p?
25a8p6 "
o 2
3. HaI/IHI/ITe 3HAYCHHUC BBIPAKCHUA ; +

2. Cokpature ApoOb
at2  6a-30
a?-10a+25 a?-4

npu a = 5,25.

4. KakoBa o06sacTh onpeaencHus GyHkmun f(x) = vVx? — 6?

r) (0,75; 1)

5. YkaxxuTe NpOMEXYTKH Bo3pacTaHusl (PyHKIMH, N300paKEHHOM Ha pUCYHKE.
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6. IlpoBeputsb, siBisiercs iu GyHKuus f(x) = 7o UCTHOH MIIM HEUETHOH.

7. BBIYHCINTE 3HAYECHHUE BHIPAKEHUS VVZ =35+ 26
8. OcBOGOAUTECH OT HPPALMOHAIBHOCTH B 3HAMEHATElIe IPOOH 4%.

a0,5+(ab)0,25
(ab)°'25+b°'5

9. Cokparute 1poOb

10. Pemmre ypasaenune Vx + 3'/x — 10 = 0

11. Pemure ypaBHeHue 2°72 — 2% = 96

4

o o 1 X X
12. Haiigute MHOXECTBO pelICHHI HepaBeHCTBA (E) . (5) > 9%

13. Haiigure 3HaueHue Beipaxkenus 0,092

14. Yemy paBHO 3HaueHME BhIpaxeHus Vab, ecnu b = 7

15. Pemnre ypaBHenue (x +4) + (x + 6) = 35

16. Jlaun tpeyrompank ABC. Ilmockocts, mapamrenpaas npsmoit BC, mepecekaer cropony AB B Touke M, a
croporny AC — B Touke K. KakoBa gnmuna croponst BC, ecnn Touka M — cepeanna otpeska AB 1 DK =8
cm?

17. Yepes xonusl otpeska DP u ero cepenuny A mpoBe[eHBl NapajlielbHBIC NPSMBIE, KOTOPBIE MEPEeceKaroT
HEKOTOPYIO ILIOCKOCTH 0 B Toukax Di, P1, A; cootBercTBenHo. Halinmure miway otpeska PP1, eciu oTpesok
DP ne nepecekaer miockocts oo 1 DD; =25 cm, AA;1 =13 cm.

18. Pasnoxwure Bektop m(11; —4; 11) no Bekropam a(1;2;3), b(2;-1;1), c(3;-5;2).

19. Jlanbl Bexktopsl a(4;-2;y) u b(5;Y;-3). Ilpu KakoM 3HAYEHUHU Y BBHINOIHAETCS PABEHCTBO @ * b = 87?

20. Ilpu mapasiensHOM mepeHoce obpa3oM Touku A(-8;6;-3) siBisiercs Touka A1(3;-7;2). Haiigure
o0pa3 Touku B(-1;-9;6) npu 3ToM nmapasienbHOM NepeHoce.

6.3 IlpuMepsI pa3HOYPOBHEBBIX 32124 U 3aaHUH
Bapnanr 1
Yacts 1
1. Haiigure Ay nas GyHKumu y = x2, ecim xo = 2,4x = 0,1.
2. Ha pucynke wusoOpaxkeH rpaduk ¢yHkiuun y = f(x), onpeneneHHoil Ha wuHTepBane (-9;8).
Omnpenenute KOJIWYECTBO TOUEK C IETOYNCICHHBIMHA 3HAYSHHUSAMHU a0CIFicC Ha STOM WMHTEpBAJE, B
KOTOPBIX IPOU3BOIHAS PYHKIMH f (X)OJOKUTETbHA.
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3. Haiitn uarepBai Bo3pactanus GyHKun y = x* — 2x2.
4. Haiigure TOYKy Makcumyma QyHKIUHU y = f(x), €cii M3BECTHO, 4TO f'(x) = —x2 + 6x.



5. Haiinure HanMeHbIIee M HauOOIbIIIee U3 3HAYeHUH, KOTOPOE MPUHUMAET (PYHKITIS
y = 0,5x3 — 9x? + 48x na orpeske [0; 9].
-1

6. Haiinure nepBooOpasnyro GpyHkImu f(x) = T

5 dx
7. Beraucnure HHTETpAall fl Nk

8. Ha kakom pucyHke n300pakeHO ceueHHe Ky0Oa miockocThio PRT?
P

9. JIByrpaHHbIii yroj, oOpa30BaHHBIN MONYIJIOCKOCTsIMHU o U [, paBeH 90°. Touka A ynaneHa oT
rpaHeil AByrpaHHoro yrima Ha 8 cM u 6 cm. Haiinute paccrosHue ot Touku A 10 pebpa

JBYTPAHHOI'O yTJa.

10. Pemute ypaBHenue 2x* — 5x2 + 2 = 0.
. cl;, €3\ P

11. Haitnute 3HaueHUE BBIPAKEHUS (1#01 — ?7) . A—i.

6

Yacts 2

12. HaiinuTe miomaas GUrypsl, orpaHHueHHON rpadukaMu GyHKIUN y = 2x, y = x — 2, x = 4.
o x2-1
13. Haiitu f'(1), ecmu f(x) = el
14. Haiigute muiomaib NOJIHON MOBEPXHOCTH IPABUILHOM TPEYTrOJIbHON MPU3MBI, €CJIM U3BECTHO, UTO
60koBOe pedpo B § pa3 OoJiblIe CTOPOHBI OCHOBaHMUS, a CyMMa JJIMH Beex pédep paHa 30.

C,
A,

) c

A B
15. Haiingute mnomaas pomOa, Jexaliero B OCHOBAaHHH MUPAMHJbI, €CIM BBICOTa MUPAMUABI 9 cM,
onuH u3 yrioB pom6Oa 30°. BokoBbie rpaHn 00pa3yroOT ¢ MIIOCKOCTHI0 OCHOBAHUS yTOJI, paBHBIN 60°.

16. Pemmte HepaBeHCTBO V2x — 3 > x + 5.
17. Pemnte ypaBHenue 3**2 + 3% = 10.
18. VpoctuTte BhIpaxenue tga — sina — tglasin’a
YacTs 3.
19. Pemnre HepaBeHCTBO |x2 — 3x — 4| > 6.
20. PaBHOOeIpEHHBIH TPEyroibHUK, OOKOBasi CTOPOHA KOTOPOro paBHa b, a yrom mpu ocHoBaHUH
paBeH [3, Bpamaercs BOKpPYr MpsSIMOM, cojepkamield ero ocHoBaHue. Haiiaure tutomags

MIOBEPXHOCTH TeJIa BpaILlEHUSI.
21. [[InprHa cnuHKK 1U1aThs paBHa 46 cM., nuuHaA pykasa 25 cm. Kakoil craHer nimHa pykasa,

€CIIM IIUPUHY CIIMHKY YBENIU4UTh B 1,5 paza?

Bapuanr 2
Yacrs 1
1. Haitgure Ay nast QyHKIMU y = x2, ecin xo = 3, 4x = 0,2.
2. Ha pucynke wu3o0paxken rpapuk ¢yHkumu y = f(x), ompeneneHHoi Ha wuHTepBasie (-9;8).
Onpeznenute KOJIWYECTBO TOUEK C IIETOYMCICHHBIMU 3HaYeHHUAMHU aOCIiicC Ha 9TOM MHTEpBaJie, B

KOTOPBIX MPOU3BOAHASI PYHKUUU f (X)OTpULIATENIbHA.
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3. Haiitu unrepsan yobiBanust yHkuuu y = x* — 2x2.
4. Haiigure ToYKy MUHUMyMa (QYHKLIUH y = f(x), €CIIM U3BECTHO, 4TO f'(x) = —x?% + 6x.
5. Haiigute HauMensbIiee 1 Hanbosblllee U3 3HAYCHHM, KOTOPOE MPUHUMAET (QYHKIUS

y = 0,5x3 — 9x? + 48x na orpeske [—1;5].
-1
(6x+1)2’

6. Haiinure nmepooOpasnyro GpyHkiuu f(x) =
dx

V2x—-1

8. Ha kakom pucyHnke n3o0paxeHo cedyenne Kyba miockoctsio ABC?

3
7. Bbuncnute uHTerpan [

9. JIByrpaHHblii yroi, oOpa3oBaHHBIA MOJyIUIOCKOCTAMHU o Hu B, paBeH 90°. Touka A ynanena ot
rpaHeil aByrpaHHoro yria Ha 9 cM u 3 cm. Halinute paccrosHue ot Touku A 10 pebpa
JIBYTPAHHOTO yTJIa.

10. Pemure ypaBHenue 3x* — 5x2 + 2 = 0.

o c8, c2\ 7P
11. Haitnute 3HaYeHUE BBIPAKEHUS (ﬁ — ?‘3) . A—f.
7

Yacts 2
12. HaiinuTe momans GUrypsl, orpaHHueHHON rpadukaMu GpyHkuuid y = 4x,y = x — 3, x = 3.

o x2-1
13. Haiitu f'(2), ecmu f(x) = ey
14. HaiiguTe muiomniaib MOJIHON MOBEPXHOCTH MPABUILHOM TPEYTrOJIbHON MPU3MBI, €CIIM U3BECTHO, UTO
60K0BOE pedpo B 5 pa3 OoJiblIe CTOPOHBI OCHOBAHHUS, a CyMMa JITMH Beex pédep paBHa 42.

C:
A,

15. Haiigute muomaas pomba, JeKaniero B OCHOBAaHWHU MUPAMUJBI, €CJIH BbICOTA MUPaMUIBLI 12 cM,
oauH 13 yrioB pomba 30°. bokoBbie rpaHu 00pa3yroT ¢ IIIOCKOCTHIO OCHOBAHUS yroJI, paBHBIN 60°.
16. Pemmte HepaBeHCTBO V12x — 27 > x — 9.

17. Pemnte ypaBHeHue 4*12 + 4% = 10.
sinsina 1+coscosa

18. Ympocrtute BbIpakeHue —
1+coscosa sinsina

Yacte 3
19. Pemmre HepaBeHCTBO |x? — 6x — 1| > 6.



20. PaBHOOEIpEHHBII TPEYTOJIBHUK C OCHOBAHWMEM & M YIJIOM O MPH BEPUIMHE BPAILACTCS BOKPYT
MPSAMOM, coJiepxkanieii ero ocHoBanue. Haitaure mioiaab NOBEPXHOCTH Tejla BpaIleHUS.

21. lllupuHa cnuHKM 1U1aThst paBHa 43 cM., JiuHa pykaBa 20 cM. Kakoil cTaHeT IjuMHa pykaBa, €Clu
IIUPUHY CIUHKHU YBEJIUYUTH HA 5 cM?



