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1 NOSICHUTEJIBHAS 3AITUCKA

1.1 ObaacTh NpUMeHeHHsI POTrPaMMBbI

PabGouass mporpamma yueOGHOro mnpenmera OOIL.07 Mamemamuka SBISETCS YacCThIO
00pa3oBaTeNbHON MPOrpaMMbl TOATOTOBKM CIHEIMATIMCTOB CPEJAHEr0 3BEHA, pa3paboOTaHHOW B
cootBercTBUU ¢ PI'OC CIIO no cneuunanbHocTh 43.02.17 TexXHOMOTHS UHIYCTPUU KPACOTHI.

1.2 MecTto mnpeaMera B CTPYKType MNporpamMMbl MOJATOTOBKHM CHEHHAJINCTOB
cpe/iHero 3BeHa

VYueOubiii mnpeamer OOIL07 Mamemamuxa, wW3y4aeTcda Ha 0a30BOM YpPOBHe B
o0mieo0pa3oBaTeIbHOM IHKJIE Y4eOHOro IJJaHa OCHOBHOW NpogecCHOHANbHONH 00pazoBaTENIbHON
nporpammsl crienasibHOCTH 43.02.17 TexHonorust UHIYCTPUU KPACOTHI.

[IpodeccrnonanbHO-OPHEHTUPOBAHHOE COJEP)KAHUE PEaTU3yeTCs B MPUKIAJTHOM MOJYJE Ha
MaTepHale MPaKTHUECKUX 3aHATHH, OpPUEHTHPOBAHHBIX HAa ()OPMUPOBAHKE Yy 00YJAIONINXCS 3HAHUNA U
yMeHH B 00JacTH MaTeMaTUKH, HABBIKM HUX MPUMEHEHHUS B MPAKTUYECKON MpodeccHoHaIbHON
JeSITEIbHOCTH.

1.3 O6bem yueOHOr0 mpeaMeTa H BU/bI y4eOHOH padoThI

Bun yueoHoii padoThl O0beM yacoB
O0beM 00pa30BaTeIbHON IPOrpaMMBbl Y4eOHOT0 IpeAMeTa 222
B TOM YHUCIJIE:
OCHOBHOE coIepKaHHe: 190
B TOM YHUCIIE:
- TEOpETUIECKOe 00yICHHE 78
- IPAKTUYECKHUE 3aHATHS 112
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/lep:KaHue (CoepKaHne 6
NPUKJIATHOTO MOAYJIsSA):
B TOM YHUCIIE:
- TEOpeTUYECcKoe 00ydeHue 2
- IPAKTUYECKUE 3aHIATHS 4
caMoCTOsITeJIbHAs paboTa 22
Ilpomexxyrounas arrectanust (qugdepeHInPOBAHHBIN 324€T, IK3aMeH ) 4

2 INTAHUPYEMBIE PE3YJIbTATbBI

B pesymprare wusydeHus mnpenMera y OOYYAOMIMXCS JOJDKHBI OBITh C(HOPMUPOBAHBI
JUYHOCTHBIE, METANIPEIMETHBIE U IPEIMETHBIE PE3YJIbTATHI.
JIN4HOCTHBIE Pe3yJIbTAThI
OcBoeHHE TporpaMMbl IMpeiIMeTa COMPOBOXKIAETCS (POPMUPOBAHHUEM Yy OOYUaAOLIUXCS
JUYHOCTHBIX PE3yIbTaTOB:

TPaXTaHCKOTO BOCITUTAHUS:
yMEHHE B3aUMOJICHCTBOBATH C COIIMAIbHBIMA HMHCTUTYTaMHU B COOTBETCTBUU C MX (PYHKITUSIMH H
Ha3HAYCHUEM;

MaTPUOTHYECKOr0 BOCIIUTAHUS:
LIECHHOCTHOE OTHOIIEHUE K TOCYAApPCTBEHHBIM CHUMBOJAM, HCTOPUYECKOMY U IPUPOIAHOMY



HaCJIeNIO, MaMITHUKAM, TpaaulusM HaponoB Poccum, noctmwxkenusM Poccun B Hayke, UCKYCCTBE,
CIOPTE, TEXHOJIOTUSIX U TPY/E;

AYXOBHO-HPABCTBCHHOI'O BOCIIUTAHUA:

CIOCOOHOCTD OLICHUBATh CUTyallUIO W IPHUHUMATb OCO3HAHHBIC PCHICHHUA, OPUCHTHUPYACH Ha
MOpaJIbHO-HPABCTBCHHBIC HOPMbI U HICHHOCTH,

OCO3HAHHUE JIMYHOI'O BKjIaJga B IIOCTPOCHUE YCTOﬁqHBOFO 6yz[ymero;

3CTETHYECKOI0 BOCIIUTAHHS:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYas O3CTETHUKY ObITa, Hay4HOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAA U OOIIECTBEHHBIX OTHOIICHHIA,

TFOTOBHOCTh K CAMOBBIPAXXEHUIO B Pa3HBIX BHUJIaX UCKYCCTBA, CTPEMIICHHE MPOSBIIATh Ka4eCTBa
TBOPYECKOM JIMYHOCTH;

(U3NYECKOTO BOCIIUTAHUS:

Cc(OPMHPOBAHHOCTH 3JI0POBOTO U 0€30MacHOro oOpas3a KM3HH, OTBETCTBEHHOT'O OTHOILICHHS K
CBOEMY 3JI0POBBIO;

AKTUBHOE HENPUSATHE BPEIHBIX MPUBBIYCK W MHBIX (HOpPM MPUUUHEHHUsS Bpena (U3UUYESCKOMY U
MICUXHYECKOMY 3/I0POBBIO;

TPYJIOBOT'O BOCITUTAHMUSL:
TFOTOBHOCTb K TPYAY, OCO3HaHUE LIEHHOCTU MacTepCTBa, TPY10J1I00ue;
TOTOBHOCTh K AKTHBHOW JI€ATEIHHOCTH TEXHOJOTMYECKONM W COIUAIbHON HaNpaBIIEHHOCTH,
CIOCOOHOCTh UHUITMUPOBATh, TUIAHUPOBATh U CAMOCTOSITEIIbHO BBITIOJIHSITH TAKYIO JICSITEIIbHOCTD;
UHTEpEC K pa3nuuHbiM cdepam NpoecCHOHANTBHON NeATeNbHOCTH, YMEHHE COBEpIIaTh
OCO3HaAHHBIN BEIOOP OyayIieit mpodeccun u peaaTn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE TIAHbI;
TOTOBHOCTb U CLIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPa30BaHUIO HA IPOTSHKEHUH BCEH KHU3HU;

9KOJIOTMYECKOT0 BOCTIUTAHUS:

c(OPMUPOBAHHOCTh ~ JKOJOTMYECKOM  KyJIbTYpbl, [OHHUMAaHHE  BIHUSHUSA  COLIMAJIBHO-
HDKOHOMHUYECKUX IIPOLECCOB HAa COCTOSHUE MPUPOAHOM M COLMAIBHOM CpElNbl, OCO3HaHUE
100aTBHOTO XapaKTepa HKOJIOTHUECKUX TTPOOIIeM;

aKTUBHOE HETIPUATHE EHCTBUH, IPUHOCALINX BPE OKPYXKAIOLIEH Cpene;

YMEHHE IPOrHO3MPOBATh HEOJIArONPHUSATHBIE SKOJIOTMUYECKUE MOCIEACTBHS MpeIPUHIMAEMbIX
JIEMCTBUM, IIPEAOTBPALLATD UX;

IIEHHOCTH HAyYHOTO MTO3HAHMUS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTH
HAyKd © OOINECTBEHHOW TIPAKTUKH, OCHOBAHHOTO Ha JUajore KyJbTyp, CIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUPE;

OCO3HaHWE IIEHHOCTH HAYYHOW JESITEIPHOCTH, TOTOBHOCTH OCYIIECTBISTH TMPOEKTHYIO U
MCCJIE0BATENbCKYIO ACSITENbHOCTh UHAUBUAYAIBHO U B TPYIIIIE.

YuureiBas CHCI_II/I(I)I/IKy npeamMeTa, JUYHOCTHLIC PE3YJIbTAThI B IPOTPaAMME KOHKPECTU3UPOBAHBI KaK:

JI1 - chopMHUPOBAHHOCTH MPEACTABICHUN O MaTeMaTHKE KaK yYHHUBEPCAIBHOM S3bIKE HAYKH,
CpEICTBE MOJICIIUPOBAHUS ABJICHUN U MPOLIECCOB, UACAX U METOAAaX MATEMATHKH;

JI2 - nmnoHMMaHME€ 3HAYMMOCTH MAaTEeMaTUKW JUIsi HAy4YHO-TEXHUYECKOro Mporpecca,
c(hOpMUPOBAHHOCTh OTHOIIEHUS K MaTeMaTHKE KaK K YacTH OOIIEYETIOBEUECKOW KYJIbTYPHI
Yepe3 3HAKOMCTBO C UCTOPUEH Pa3BUTHS MAaTEMATUKH, 3BOJIFOLUEN MaTEMATUYECKUX HUJIEH;

JI3 - pa3BUTHE JJOTHYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPaKEHHUS, alTOPUTMUYECKON
KYJIbTYPbl, KPUTHYHOCTH  MBIIUICHUS HA  ypOBHE, HEOOXOoAMMOM g  Oya;ylien
po¢eCCHOHAIBHON JEATENHHOCTH, JUTsl MPOAOIKEHHUST 00pa30BaHMs M CaMOOOpa30BaHU;



JI4 - oBnazeHWE MAaTEMaTUYECKUMHU 3HAHUSAMH M YMEHHSIMH, HEOOXOAMMBIMUA B TIOBCEIHEBHOM
JKU3HU, JUISI OCBOGHHUS CMEXHBIX ©CTECTBEHHO-HAyYHBIX JUCHUIUIMH W JAWCIUILINH
npoeCCHOHATBPHOTO IWKJIA, ISl TOJY4YeHHss oOpa3oBaHHs B OOJNACTSAX, HE TPeOYHOIUX
yrayOJIeHHONH MaTeMaTUYECKOM MOATOTOBKH;

JI5 - TrOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO, B TOM YHCJIE CaMOOOpa30BaHHIO, Ha
MPOTSKEHUU BCEU KU3HU;

JI6 - co3HaTelbHOE OTHOIICHHE K HENPEPHIBHOMY OOpa30BaHMI0 KaK YCIOBHIO YCICHIHOM
npohecCHOHATLHOM U OOIIIECTBEHHON AESITeTbHOCTH;

JI7 - TOTOBHOCTP M CHOCOOHOCTH K CaMOCTOATEIbHOH TBOPYECKOW M OTBETCTBCHHOM
JIESITENLHOCTH,
JI8 - TOTOBHOCTP K KOJUICKTUBHOM pabOTe, COTPYIHHUYECTBY CO CBEPCTHHUKAMH B

00pa3oBaTeNbHOM, OOIIECTBEHHO MOJIE3HOMW, Y4eOHO-UCCIIeIOBATEILCKON, IPOSKTHOM U IPYTHX
BUJaX JESATEIbHOCTH;
JI9 - orHomieHue K MPoeCcCUOHATBHOM AEATeIbHOCTH KaK BO3MOXHOCTH Y4acTHSl B PELICHUU
JUYHBIX, OOIICCTBEHHBIX, TOCYIaPCTBEHHBIX, OOMIECHAIIMOHATBHBIX MTPOOIIEM.

s hopMupoBaHUs 3TUX PE3yNbTATOB y oOyuaromuxcst GOpMHUPYIOTCS YHUBEpCATbHBIE
y4eOHbIe ICUCTBUS:
- IIMPOKasi MOTHBALIMOHHAsI OCHOBA Y4€OHOM e TEIbHOCTH, BKIIIOYAIOIIAsl COLIMATIbHBIE,
y4eOHO-TI03HABATEIbHBIC U BHEITHNUE MOTHUBBI;
- y4eOHO-TIO3HaBaTeNbHBIN HHTEpPEC K HOBOMY y4eOHOMY MaTepHally M CIioco0aM perieHus
HOBOI 3a/7a4M;
- OpHUEHTallMs Ha MOHUMaHWE MPUYHMH ycrexa B y4eOHOIl JeATeIbHOCTH, B TOM YHUCIE Ha
caMOaHaJIN3 U CAaMOKOHTPOJIb PE3YJIbTAaTa, Ha aHAJU3 COOTBETCTBUS PE3YyIbTATOB TPEOOBAHUSIM
KOHKPETHOM 3aj1auu;
- CIOCOOHOCTH K CAaMOOIIEHKE Ha OCHOBE KPUTEPHUEB YCICIIHOCTH YUeOHOM eI TeTbHOCTH;
- OpHUEHTAIIVs B HDAaBCTBEHHOM COJIEP)KaHUU U CMBICIIE KaK COOCTBEHHBIX MOCTYIKOB, TaK U
MOCTYIKOB OKPYXAIOILIUX JIFOIEH;
- OTHUYECKUX UYBCTB — CThIJIa, BUHBI, COBECTH KaK pETYyIsTOPOB MOPAIBLHOTO
MOBEJCHUSI.

®opmuposanue Y'Y /[ npoBOAUTCS IPU IOMOIIY PEIIEHUS CIEAYIOINUX TUITOBBIX 3a1a4:
- o0ecrnedyeHre BO3MOKHOCTH CaMOCTOSITEIbHON TTOCTAHOBKY IIeJIel U 3a71a4 B IPEIMETHOM
00y4eHUH, TPOSKTHON U yu4eOHO-MCCIIEIOBATEIHCKON NEATEILHOCTH 00yJarOIINXCS,;
- o0ecrnedyeHrne BO3MOKHOCTH CaMOCTOSATEIHHOTO BEIOOPa 00yYarOIIMMHKCS TEMIIA, PEKUMOB U
($hopM OCBOEHUS MPEAMETHOTO MaTepHaa;
- o0ecrniedyeHre HATUYUS B 00pPa30BaTENbHON JEATEILHOCTH COOBITHH, TPEOYIOIIHNX OT
00yJaronuxcst IPeIbIBICHUS MPOAYKTOB CBOCH JEATETLHOCTH.

MeTanpeamMeTHblie pe3yabTaThl
OcBoeHHe TpOrpaMMBbl TMpeIMeTa COMPOBOXKIAETCS (POPMUPOBAHUEM Yy OOYUAIOLTUXCS
MCTAIIPEAMETHBIX PE3YJIbTATOB!

1. OBnasieHre yHUBEPCATHHBIMU YYEOHBIMU MO3HABATEILHBIMU JCHCTBUSIMMU:

a) 0a30BBIC JJOTUYECKHUE JICHCTBHS:

OTIPEACTIATH IENU JAeSITeILHOCTH, 3a]]aBaTh MapaMeTPhl U KPUTEPHUH UX TOCTHXKEHUS;

BHOCHUTH KOPPEKTHUBBI B ACATCIIBHOCTb, OICHUBATbL COOTBCTCTBUC PE3YJIbBTATOB IMLCIIAM,
OLICHUBATb PUCKU HOCHeﬂCTBHﬁ JACATCIIbHOCTH,

0) 6a30BbBIC UCCIIENOBATEIbCKUE ACHCTBUSA:

BJIaACTh HaBbIKaAMU yqe6HO-HCCHCI[0BaTeHLCKOﬁ u HpOeKTHOI\/JI JACATCIIbHOCTH, HaBbIKaAMH
paspernieHus mpooiem;

CIIOCOOHOCTh U TOTOBHOCTHh K CAMOCTOSTEIHLHOMY MOHMCKY METOAOB PEUICHUS MPAKTUYCCKUX
3aj1a4, MPUMEHEHUIO Pa3IMYHBIX METOI0OB TO3HAHUS;

(l)OpMI/IpOBaHI/Ie HAay4YHOI'O THUIIa MBINUJICHUA, BJIAACHUC HaquOﬁ TepMHHOHOFHeﬁ, KIIFOYE€BbBIMU



MOHITUSIMA U METOJIaMU;

BBISIBJIATh MPUUMHHO-CJICICTBEHHBIC CBSI3U M aKTyaJIM3UPOBATh 3a/1ayy, BBIJIBUTATh TUIIOTE3Y
€e peuIeHus, HaXOJAUTh apryMEHThI AJIs JOKa3aTeNbCTBA CBOMX YTBEPKIEHUH, 3a7aBaTh MapaMeTphl U
KPUTEPUU PEIICHUS;

aHAJIM3UPOBATH MOJYYCHHBIE B XOJI€ PEUICHUS 3314 Pe3yIbTaThl, KPUTUYECKU OLICHUBATh UX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;

yMETb  [EPeHOCUTh  3HAHUS B  [O3HABATEJIbHYI0O M  MPaKTUYECKyl0  o0jacTu
KU3HEJEATEIBHOCTH;

YMETbh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00sacTei;

BBIJIBUTaTh HOBBIC UJIEU, IIPEJIaraTh OPUTHHAIBHBIC TTOJAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]auH, TONYCKAIOIINE aTbTePHATUBHBIC PEILICHUS;

B) paboTa ¢ nHpOopMaIIei:

BJIa/IETh HaBBIKAMU MOTY4YCHUS MHPOPMALIMK U3 UCTOYHUKOB Pa3HBIX THUIOB, CAMOCTOSTEIBHO
OCYILECTBIISITh MMOKMCK, aHATIN3, CUCTEMATH3AIMI0 U MHTEPIIPETANIO WH(OPMAIIMK PA3IMYHBIX BHUIOB
u GhopM Ipe/ICTaBICHHUS,

WCIOJIb30BaTh CPeACTBA MH(DOPMANMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B PEIICHUH
KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX M OPTraHM3allMOHHBIX 3a7ad C coOdrofeHueM TpeOoBaHU
OPrOHOMUKH, TEXHUKH 0€301MaCHOCTH, THTHEHBI, PeCypcocOepeKEHH s, IPABOBBIX M ATUYECKUX HOPM,
HOpM UH(GOPMAITMOHHOM 0€30MacHOCTH.

2. OBnaieHre YHUBEPCATbHBIMU KOMMYHUKATUBHBIMH JICUCTBUSIMU:

a) oOmieHue:

OCYIIECTBIISITH KOMMYHHKAIIMU BO BCEX Chepax KHU3HH;

pacrno3HaBaTh HeBepOalbHBIE CPEJICTBA OOIIEHUS, TOHUMATh 3HAUYEHUE COLIMANILHBIX 3HAKOB,
pacro3HaBaTh MPEANOCHUIKH KOH(MIUKTHBIX CUTYAllUi U CMATYATh KOH(MIUKTHI;

BIIQ/IETh PA3IMUYHBIMH CIIOCOOaMH OOIIEHUS U B3aUMOICHCTBHUS;

apryMEHTHPOBAHHO BECTH JMAJIOT, YMETh CMSTYATh KOH(QIUKTHBIE CUTYaIlUU;

Pa3BEPHYTO M JIOTHUHO U3JIaraTh CBOO TOUKY 3PEHHUSI C UCTIOIb30BAHUEM SI3bIKOBBIX CPECTB;

0) COBMECTHasl IeITEIbHOCTh:

MMOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMaHAHON M MHIMBUYaTIbHOU PabOTHI;

MPUHUMATD 1€ COBMECTHOM JCSATEIHHOCTH, OPTaHW30BBIBATh U KOOPJIUHUPOBATH JACHCTBUS
M0 €€ JIOCTUKEHUIO: COCTAaBJIATh IUIAH ACHCTBUM, paclpeesiATh POJIU C YUYE€TOM MHEHUN YYaCTHUKOB
00CyXJ1aTh pe3ybTaTbl COBMECTHOM pabOTHI;

mpenajaraTb HOBBIE MPOEKTHI, OIEHUBATh HJIEM C TO3UIMM HOBU3HBI, OPUTHHAIBLHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

KOOPIUHUPOBATh M BBINOJHATH pabOTy B YCIOBUSX pEATbHOTO, BUPTYAIBHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHS;

OCYUIECTBJISATh MO3UTUBHOE CTPATErMUECKOE MOBEJCHUE B PA3IUYHBIX CUTYAIUSIX, MPOSBIAThH
TBOPYECTBO U BOOOpaKE€HUE, OBITh MHUIIMATUBHBIM.

3. OBnajieHre YHUBEPCAIBHBIMU PETYISTUBHBIMU JCHCTBHSIMHU:

a) CaMOOPTaHU3AIHUS:

CaMOCTOSITENTFHO OCYIIECTBISITh TO3HABATEIBHYIO JI€ATEIbHOCTh, BBISBISTH MPOOIEMBI,
CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTENbHON NEATEIBHOCTH U JKU3HEHHBIX
CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJIATH IJIaH PEIIeHUs MpoOJieMbl C Yy4ETOM HMEIOUINXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTCHUH;

JieNlaTh OCO3HAHHBIM BHIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OILICHUBATh MIPHOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (DOPMHUPOBAHHUIO M TPOSIBJICHUIO IIMPOKOW SPYAUIIMH B Pa3HBIX 0OJACTIX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTENbHBIN U KYJIbTYpHBIH YPOBEHB;

0) CaMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHUTYallWsIM, BHOCHTH KOPPEKTHBBI B JESATEIHLHOCTb, OIICHHBATH
COOTBETCTBUE PE3YIbTATOB LEIISIM;



BJIa/IETh HaBBIKAMH IMO3HABATENBbHON pedIeKCHM KaK OCO3HAHMS COBEpLIAeMbIX JCHCTBHUI U
MBICJIUTEIIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUN;

MCIOJIb30BaTh PpHUEMbI peIeKCUU IS OLIEHKHU CUTYallid, BEIOOpa BEPHOTO PELICHUS;

B) OMOIIMOHAILHBIA UHTEJUIEKT, TPEIOIaraomui choOpMUPOBAHHOCTD:

CaMOCO3HaHUSl, BKJIIOYAIOIIETO0 CHOCOOHOCTh MOHUMATh CBOE SMOIMOHAIBHOE COCTOSIHHE,
BUJICTH HANPABJICHUS PAa3BUTHUS COOCTBEHHON 3MOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B cebe;

CaMOpPETyJINPOBAHNUS, BKJIIOUYAOIIET0 CAMOKOHTPOJIb, YMEHUE ITPUHUMATh OTBETCTBEHHOCTH 32
CBO€ IMOBEJCHHE, CHOCOOHOCTh AJANTHPOBATHCA K SMOLMOHAIBHBIM HM3MEHEHUSM M IPOSBIATH
TUOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHBAllM¥, BKJIIOYAIOLIECH CTPEMJICHHE K JOCTHKCHHIO LEIM M YCHEXy,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHUE JEHCTBOBATh, NCXO/ISl U3 CBOMX BO3MOKHOCTEH;

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOUIMX CHOCOOHOCTh BBICTPAWBATh OTHOLICHHS C JIPYTHMMHU
JOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peliath KOH(INKTHL;

I') IPUHATHE Ce0sl U IPYTUX JIFOACH:

MIPUHUMATD ce0sl, MOHMMAas CBOU HEJAOCTAaTKU U JJOCTOUHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI APYTUX JIFOJEH IIPU aHAIN3E PE3YJIbTATOB JEATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTUX JItOJIeH Ha OMIMOKH.
YunuteiBasg crienuQuKy MpeaMera, MeTalpeMETHbIE pe3yJabTaThl B MPOTrpaMMe KOHKPETH3UPOBAHBI
KaK:

M1 - ymeHue ompeaensaTh LEIu JeATEJbHOCTH, 3ajaBaThb IapaMeTpbl M KPUTEPUH HX
JOCTH>KECHHS;

M2 - yMeHue BHOCUTh KOPPEKTUBBI B JI€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJITATOB
LEJISIM, OLIECHUBATh PUCKHU MOCJIEICTBHUI 1€ATEIbHOCTH;

M3 - BiageHue HaBbIKAMHU Y4€OHO-HCCIIEIOBATEIbCKOW M TPOEKTHOW J1€ATEIbHOCTH,
HaBBIKAMU pa3peleHus mpobiem;
M4 - cnocoOHOCTP M TOTOBHOCTh K CaMOCTOSITEJIBHOMY IIOMCKY METOJOB peIleHus

MPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB [TO3HAHMUS;

MS5 — cnocoOHOCTh BBISBJIATH MPUYMHHO-CIEACTBEHHBIE CBSI3U M aKTyaJlM3UpOBaTh 3ajaady,
BBIJIBUTaTh THUIOTE3Y €€ PEILICHUs, HaXOAUTh apryMEHTHI JJIA J1I0Ka3aTeIbCTBA CBOUX YTBEPKICHHI,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

M6 - crmocoOHOCTh aHAJIM3UPOBATH TMOJYYEHHBbIE B XOJ€ pELICHUs 3a7aydl pe3yJbTaThl,
KPUTHYECKH OLICHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBHSIX;

M7 - ciocoOHOCTH BBIIBUTATh HOBBIE UJIEH, MIpeIiaraTh OpUTHHAIBHBIC TTOJIXO/IBI U PEIICHUS,

CTaBUTh MPOOJIEMBI U 33JauH, T0NyCKAIOIINE albTEepPHATUBHBIEC PELLICHUS;

MS8 - BmageHWe HaBBIKAMH TIONy4YeHHS WH(GOPMAlMM W3 HMCTOYHHKOB PAa3HBIX THIIOB,
CIIOCOOHOCTh CaMOCTOSITENTbHO OCYLIECTBIIATH MOMCK, aHAU3, CUCTEMATHU3alMI0 ¥ HWHTEPIpEeTaIHio
uH(GOpPMAIIUU PA3IUYHBIX BHIOB U (OPM MPEIACTABICHUS;

M9 - CcHocoOGHOCTH  OCYIIECTBISTH KOMMYHUKAlUM BO BceX cdepax  KU3HU;
apryMEHTUPOBAHHO BECTH JUAJIOT, YMETh CMT4aTh KOH(MIUKTHBIC CUTYAINH; Pa3BEPHYTO U JIOTUIHO
U3JIaraTh CBOIO TOYKY 3PEHHUS C UCIOJIb30BAaHUEM SI3IKOBBIX CPE/ICTB;

M10 - cnocoOHOCTP MOHMMAaTh M HCIOJIb30BaTh IPEUMYIIECTBA KOMAHIHOW U
WHAMBUAYAJIbHON paboThl; MPUHMMATh LEIM COBMECTHOM J1€ATelNbHOCTH, OPIraHHW30BHIBATH U
KOOpJAMHHUPOBATh ACUCTBUS MO €€ JOCTUKEHHUIO: COCTABIATh IUJIaH JEUCTBUM, pacIpenessaTh POJIH C
y4€TOM MHEHHMH YYaCTHHUKOB OOCYXJaThb pe3yJbTaThl COBMECTHOW palOOThI; IMpeajaratb HOBBIE
IIPOEKTHI, OLICHWBATh HJAEU C IO3ULUN HOBU3HBI, OPUTMHAIBHOCTH, NPAKTUYECKOW 3HAYMMOCTH;
OCYLIECTBJISATh IO3UTHUBHOE CTPATETHYECKOE IOBEACHUE B PA3JIMYHBIX CHUTYalUUsIX, MPOSBIATH
TBOPUYECTBO U BOOOPaKEHUE, OBITh NHUITUATUBHBIM.

MI11 — yMeHue caMOoCTOSITEIbHO COCTaBJIATh IUIaH PelIeHuUs! POOJIEMbI C YI4ETOM UMEIOUTNXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTCHUH;

MI12 - cmocoOHOCTH J1aBaTh OIIEHKY HOBBIM CHTYyalldsiM, BHOCHUTb KOPPEKTHBBHI B
JESTENIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJbTATOB LIEJSAM; BIIAJETh HAaBbIKAMM I103HABATEIbHOMN
peduiekcHH Kak 0CO3HAHMS COBEpIIAEMbIX JIEUCTBUN U MBICIUTEIbHBIX MPOIIECCOB, UX PE3YIbTATOB U



OCHOBAHMI; UCIIOJIb30BaTh MIPHUEMbI PE(IIEKCUU JUIsl OLIEHKH CUTYallMH, BBIOOpA BEPHOT'O PEIIECHUS;
st hopMHUpOBaHUS ATUX PE3YIABTATOB Y 00ydaromuxcs (OpMUPYIOTCS YHUBEPCATbHbIE
y4eOHbIE TCHUCTBUS:

PerynarusHeie

- IPUHUMATh U COXPAHATh y4eOHYIO 3aauy;

- YYUTHIBATh BBIICIICHHBIC [TPETI0IaBaTeNIEeM OPUEHTHPHI JCHCTBUS B HOBOM YUeOHOM
MaTepuaje B COTPYIHUYECTBE C IIPENOJaBaTEIIEM;

- IIJIAHUPOBATh CBOM JIEUCTBHS B COOTBETCTBHUHU C IIOCTABJICHHOM 3a/1a4eil U
YCIIOBUSIMU €€ peall3alliy, B TOM YHCIIE BO BHYTPEHHEM IUIAHE;

- YUUTHIBaTh YCTAHOBJIEHHBIC IPABUJIA B IUIAHUPOBAHUU U KOHTPOJIE CI0co0a
peleHus;

- OCYIIIECTBJISATh UTOIOBBIN M MOLIArOBbIA KOHTPOJIb 110 PE3YJIbTaTy (B Ciydae
paboThl B MHTEPAKTUBHOM cpejie MOJIb30BaThCs peakiel Cpeibl peIIeHus 3a/1a41);

- OLICHUBATh [IPaBUJIBHOCTh BBIITOJIHEHUS JEMCTBUSI HA YPOBHE aJI€KBATHOMN
PETPOCHEKTUBHOM  OLIEHKH COOTBETCTBUS PE3Y/IbTATOB TPEOOBAHUSAM JIaHHOMU 3a7a4u U
3aJJauHOM 00J1acTu;

- aZIcKBaTHO BOCIIPMHUMATh IIPEIUIOKEHHS U OLICHKY ITpenojaBaTeiiei, TOBapUILEH,
poAMTENIEH U APYTUX JIIOJEH;

- pas3in4arh croco0 U pe3yibTaT AeHCTBUS;

- BHOCHUTb HEOOXOMMbIE KOPPEKTHUBBI B JICHCTBHE MOCIIE €r0 3aBEPLICHUS HA OCHOBE
€ro OLEHKHU U y4€Ta XapakTepa C/IelaHHbIX OLIMOOK, UCIIOIb30BaTh MPEIOKEHUS U OLIEHKH JJIs
CO3/IaHUsI HOBOTO, 0OJ€e COBEPIICHHOTO pE3yibTaTa, HCIOJIB30BaTh 3amuch ((UKCAIHNIO) B
dpoBoil ¢opmMe Xxoaa M pe3yibTaTOB pelICHUs 3alauyd, COOCTBEHHOW 3Bydalled peud Ha
PYCCKOM, POJHOM U MHOCTPAHHOM f3BIKaXx.

ITo3naBaTenbHbIE

- OCYIIECTBIISATh MOUCK HEOOXOAUMOW HH(pOpPMAIMK Ul BBIIOJHEHUS Y4eOHBIX
3aJJaHUil ¢ MCIOJb30BaHWEM Y4YeOHOM JMTepaTypbl, SHUUKIIONEANN, CIPaBOYHUKOB (BKIIIOYAs
AJIEKTPOHHBIE, IU(PPOBBIE), B OTKPHITOM HH(DOPMALIMOHHOM MPOCTPAHCTBE, B TOM 4YHCIIE
KOHTPOJIMPYEMOM NpoCcTpaHCTBE MHTEpHETAa;

- OCYIIECTBJIAThH 3amuCh ((UKcalnio) BEIOOPOUHOM MH(pOpMaLUK 00 OKPYXKAIOLIEM MHUPE U O
ce0e caMoM, B TOM 4ucIie ¢ momolisio nHeTpymenToB MKT;

- HUCIOJB30BaTh 3HAKOBO-CUMBOJIMYECKHE CpEACTBA, B TOM 4MCIE MOJAENU (BKIOouas
BUPTYaJIbHBIE) U CXEMBI (BKJIIOUAsi KOHLIENTYaJIbHBIE) JUISl peLLICHUs 3a1a4;

- CTPOUTH COOOILIEHHS B YCTHOW U MHUCbMEHHOMN QopMe;

- OpPHEHTHUPOBAThCA Ha pa3HOOOpa3ue crocoOOB pelIeHus 3a/1a4;

- OCHOBaM CMBICJIOBOT'O BOCIIPHUSITUS XY/I0)KECTBEHHBIX U IMO3HABATEIbHBIX TEKCTOB, BBIIEISThH
CYIIECTBEHHYIO HH(POPMAIIHIO U3 COOOIIEHUI pa3HbIX BUIOB (B IEPBYIO OU€pelb TEKCTOB);

- OCYIIECTBIISITh aHAIU3 OOBEKTOB C BBIJEICHUEM CYIIECTBEHHBIX W HECYIIECTBEHHBIX
IIPU3HAKOB;

- OCYIIECTBIISITh CHHTE3 KaK COCTABJIEHHUE 1IEJIOT0 U3 YacTeil;

- TPOBOJMTH CPaBHEHHE, CEPUALIMIO U KIACCU(DUKAIHIO 110 33JaHHBIM KPUTEPUSIM;

- yCTaHaBJIUBAaTh NPUYUHHO-CIIECTBEHHBIE CBA3H B U3y4aeMOM KpyTe SIBJICHUII;

- CTpPOUTH pacCyXaeHuss B (opMe CBS3UM MPOCTBHIX CYKICHHH 00 OOBEKTE, €ro CTPOCHHH,
CBOMCTBAX 1 CBA3SX;

- 00001aTh, T. €. OCYIIECTBIIATh I'€HEPAIN3ALMIO U BBIBEJCHUE OOIIHOCTH Ul 1IeJIOr0 psija
WIN KJacca €IUHUYHBIX OOBEKTOB HAa OCHOBE BBIJICJICHHS CYIIHOCTHOM CBSI3H;

- OCYLIECTBIATH MOBEACHUE MOJ MOHATHE Ha OCHOBE PaclO3HABaHMS OOBEKTOB, BBIICICHUS
CYIIECTBEHHBIX MIPU3HAKOB U UX CHHTE3Q;

- yCTaHaBIIMBaTh aHAJIOTUU;

- BJIQJETh PAIOM OOIIMUX NMPUEMOB PEIICHUS 3a/1ad.

KomMmyHuKaTHBHBIE

- aQJeKBaTHO HCIOJb30BaTh KOMMYHUKATHBHBIC, IPEKIE BCETO pEYEBBIC, CPEACTBA UL



pELICHHs pa3IMYHBbIX KOMMYHUKAaTHBHBIX 3a/la4, CTPOMTHh MOHOJIOTMYECKOE BBICKAa3bIBaHHE (B
TOM YHCJI€ COTIPOBOXK/As €0 ayJMOBU3YaIbHOW MOJICPIKKOI ), BIaJETh JHAJIOTHUECKON (HOpMOit
KOMMYHHKAIIMH, UCIIOJB3Ysl B TOM uucie cpeactBa U uHcTpyMeHTsl KT u aucraHioHHOTrO
OOIICHMUS,
- JIOIYCKaTb BO3MOKHOCTb CYILIECTBOBAHMS y JIIOJIEH pa3IMYHbIX TOUYEK 3pEHMs, B TOM YUCIIE
HE COBMAJIAIOIINX C €r0 COOCTBEHHOM, U OPUEHTUPOBATHCA Ha MO3UIHIO MApTHEPA B OOIICHUH U
B3aUMO/JICHCTBUH;
- YYMUTHIBATh Pa3HbIE MHEHUS U CTPEMUTHCS K KOOPIAMHALIMN PA3JIMUHBIX TO3ULMH B
COTpPYIHUYECTBE;
- (popMynrupoBaTh COOCTBEHHOE MHEHUE U MO3UILIUIO;
- JI0OrOBAapUBAaThCS U MPUXOAUTH K OOIIEMY PELIEHUIO B COBMECTHOM JI€ATENBHOCTH, B TOM
YlCJIe B CUTYallMM CTOJIKHOBEHUS HHTEPECOB;
- CTPOMTb MOHATHBIE AJI NAapTHEPA BHICKA3bIBAHUS, YUUTHIBAIOIINE, YTO MAPTHED 3HAET U
BUJIMT, a YTO HET;
- 3a/1aBaTh BOIIPOCHI;
- KOHTpPOJIUPOBATh JIeHCTBUS NapTHEPA;
- HUCHOJIb30BaTh PeUb JJIsl PETYJISIUN CBOETO AEHCTBUS;
- aJIeKBaTHO  MCIIOJIb30BaThb  pEUYEBbIE  CpPEACTBA Ul PEUIEHHUS  Pa3IUYHBIX
KOMMYHHUKATHBHBIX  3a/ad, CTPOUTb  MOHOJIOTUYECKOE  BbBICKA3bIBAaHUE,  BIAJAETh
JMaiorudeckoi Gpopmoii peun.

®opmuposanue Y'Y [ npoBOAUTCS IPU IIOMOLIY PELICHUS CIEAYIOMNX TUIIOBBIX 3a/1a4:
- MOJUIUCUUIUIMHAPHBIE U METalpeAMETHbIE OIPYKEHHsS] U HHTEHCUBBI;
- MEeTOoJ0JIorn4ecKue 1 punocodckue ceMUHapBI;
- y4yeOHO-HcclefoBaTeabcKas padboTa 00yJaromuxcs, KOTopasi IpeAnoiaraeT BbI0op TeMaTUKU
UCCJIEIOBaHMSI, CBA3aHHOW C HOBEUIIUMU TIOCTHKEHUSIMU B 00JIaCTH HAYKH U TEXHOJIOTHIA;
- KOMIUIEKCHBIE 3aJ]auy, HAIlPaBJICHHbIE HAa PELICHHE aKTyaJbHBIX MPOOJieM, JIEKAIIUX B
OnmxkaiiieM OyaynemM oOyJaroumxcs: BIOOp faibHeel o0pa3oBaTeabHON Uil pabodeit
TPACKTOPHUH, ONIPEIEIICHNE KU3HEHHBIX CTPATETUH U T.I1.;
- TOJlyYyeHHE MPEAMETHBIX 3HAaHUM B CTPYKTYpax, aJIbTEPHATUBHBIX 00pa30BaTENIbHOMN
OpraHu3alliK: y4acTHe B AUCTAHIIMOHHBIX KOHKYPCaX U OJUMIIHNAIaX;
- CaMOCTOSITEIbHOE OCBOCHUE I1aB, PA3/IEJIOB U TEM y4€OHOI O IpEeIMETa;
- CaMOCTOSITEJIbHOE B3aUMOJIEHCTBUE C HCTOYHUKAMHU PECYPCOB: HH(OPMAIIMOHHBIMU
UCTOYHUKAaMU, (OHJIaMU, NIPEACTABUTEISIMH BJIACTH U T.I1.;
- CaMOCTOSITEJILHOE YIIPABIIEHUE PECYPCAaMU, B TOM YHCJIE HEMATEPUAIbHBIMU;
- Tpe3eHTalus Pe3yJbTaTOB MPOESKTHON pabOTHI Ha Pa3IMYHbIX dTalax ee peann3aiiu

IIpenmeTHble pe3yJIbTaThI

TpeboBaHusi K MpPEAMETHBIM pe3yJbTaTaM OCBOEHHUsS 0a30BOr0 Kypca ydeOHOro mpeaMera
OO0I1.07 Mamemamuxa.

I11- BJIaACHUC MCTOJaMH  NOKa3aTCJIbCTB, aJrOpUTMaMH  PpCHICHUA  3aJ4ad; YMCHUC
q)OpMy.]'II/IpOBaTI) OMpEACIICHNUA, aKCUOMbI U TCOPEMEBI, NPUMCHATh HUX, IMPOBOAWUTL JOKA3aTCJIIbHBLIC
pacCy’kKACHUSA B XOAC PCHICHUSA 3a1a4;

[12 - ymeHue onepupoBaTh MOHATUSAMU: CTETIEHb YHCIIA, JJOTapu(M YUCIIAa; YMEHHUE BBIIOIHAThH
BBIUMCIICHHE 3HAa4eHUH M MpeoOpa3oBaHUs BBIPAKEHHM C€O CTENEHsAMH M Jorapudmamu,
npeoOpa3oBaHus IPOOHO-PALIIOHAIBHBIX BBIPAKCHU;

[13 - ymeHue omnepupoBaTh MOHATUSMHU: pallMOHANIbHBIE, UPpALMOHAJbHBIC, MOKAa3aTelbHBIE,
CTETICHHBIE, TIOTapU(PMUIECKHIE, TPUTOHOMETPUUYECKUE YPAaBHEHUS M HEPABEHCTBA, UX CHCTEMBI;

[14 - ymenue omepupoBaTh MOHATHSAMH: (PYHKUMS, HempepbiBHas (YHKIUS, MPOU3BOJHAS,
nepBooOpa3Hasi, OMPENEICHHBI WHTETpaJl; yYMEHHWE HaXOIUTh MPOU3BOJHBIC DIEMEHTAPHBIX



(GyHKLUH, UCHONB3Ysl CIIPAaBOYHBIE MaTepHalIbl; UCCIENOBATh B MPOCTEHININX CilydasX (YHKLIHU Ha
MOHOTOHHOCTb, HAXOJWUTh HaWOOJBIINE W HAUMEHbIIWE 3HAYCHHsS (YHKIHA; CTPOUTH TpapuKu
MHOTOYJICHOB C HCIIOJIB30BAHMEM alllapara MaTeMaTUYeCKOrO aHalu3a; IPUMEHATH MPOU3BOIHYIO
IpY PEUICHUH 33/1a4 Ha JIBKCHHE; PellaTh NPaKTUKO-OPHEHTUPOBAHHbIE 33]aui Ha HAaHOOJbIINE U
HAauMEHBIINE 3HAYCHMS, HA HAX0XACHUE IIyTH, CKOPOCTH U YyCKOPEHMUS;

I15 - ymeHue omepupoBaTh MOHATHUAMH: pallMOHAJIbHAs (YHKUIMA, MMOKa3zaTelbHas (YHKIHA,
creneHHas (QyHKUOMs, Jorapugmudeckas GYHKIHSI, TPUTOHOMETpUYECKHe (YHKIHMH, OOpaTHBIC
(GyHKIMHU; YMEHUE CTPOUTH rpauKu M3y4eHHBIX (DYHKIHA, HCHOIB30BATh TPAPUKH NPU W3YUYECHUH
NPOIIECCOB M 3aBHUCHMOCTEH, NMPHU PEHICHUH 3a1a4 M3 JAPYrHX y4eOHBIX TPEAMETOB WM 3a/a4 W3
peabHOM JKU3HU; BRIpaXKaTh (pOpMylaMH 3aBUCUMOCTH MEXKIY BETHUNHAMH;

I16 - ymeHnue pemiate TEKCTOBBIE 3aJjaud Pa3HbIX THUIIOB (B TOM YHMCII€ HA MPOLEHTHI, AOJIU U
4acTH, Ha JBH)KEHUE, pad0OTy, CTOMMOCTb TOBAapOB U YCIIYT, HAJIOTH, 33Ja4u U3 00JIaCTH yIpaBIICHUS
JUYHBIMU U CEeMEHHBIMM (PMHAHCAMH); COCTABJIATH BBIPAXKEHUS, YpAaBHEHMs, HEPaBEHCTBA U HX
CHCTEMBI 110 YCIIOBHUIO 3a/1a4M, UCCIIEOBATh IIOJIy4€HHOE PEIEHUE U OLCHUBATh NIPAaBAONOA00HOCTh
pe3ysbTaToB;

I17 - ymeHue onepupoBaTh MOHATUSAMU: CpeIHEE apU(PMETHUECKOe, MeIuaHa, HauboJbllee U
HalMEHbIIIEe 3HAaYCHUs, Pa3Max, JIUCIEPCHsl, CTaHAAPTHOE OTKIOHEHHWE YHMCIOBOIrO HabOpa; yMEHHE
U3BJICKaTh, MHTEPIPETHPOBATH HH(POPMALMIO, MPEACTaBICHHYIO B Tabiulax, Ha JuarpaMmmax,
rpaduKax, OTPaKAIOIIYI0 CBOWCTBA PEAJHbHBIX MPOIECCOB M SBJICHUN; MPEICTABIATH HH(OPMAIIHIO C
MOMOILBIO TAOJIUIl U TUarpaMM; UCCIIE0BaTh CTATUCTUYECKUE JJTaHHBIE, B TOM YHCIIE C IPUMEHEHHEM
rpadu4ecKuX METOJIOB U DJICKTPOHHBIX CPEACTB;

18 - ymeHue onepupoBaTh MOHATUSMU: CIIYUYaWHBIA OMBIT U CIy4aifHOE COOBITHE, BEPOSITHOCTh
CIIY9aifHOTO COOBITHSI; YMEHUE BBIYUCIIATH BEPOSTHOCTH C HCIIOJIB30BAHHEM I'papUUECKUX METOJIOB;
MPUMEHSTh (POPMYITBI CIOKEHHSI U YMHOXKEHHUS BEPOSATHOCTEH, KOMOMHATOPHBIE (PAKThl U (HOPMYIIBI
IPH PEIICHUM 33J]1a4;, OICHUBATh BEPOSTHOCTH PEATBHBIX COOBITHI; 3HAKOMCTBO CO CIyYaiHBIMU
BEJIMUYMHAMHU; YMEHHUE MPHUBOJIUTH NMPUMEPHI MPOSBIEHUS 3aKOHA OOJBIIMX YKUCENT B MPUPOTHBIX H
OOIIECTBEHHBIX SBJICHUSX;

II9 -  yMeHue omnepupoBaTh MOHATUAMHU: TOYKA, MpsiMas, IUIOCKOCTb, IPOCTPAHCTBO,
JBYI'PAaHHBIN YroJI, CKPEIIUBAIOLIUECS MPSAMBIC, MAPAJUICIIBHOCTD U MEPIEHIUKYISPHOCTD MPSAMBIX U
IIJIOCKOCTEM, YroJl MEXAY MPSMBIMHU, YTOJI MEXTY IIPAMOM U IUNIOCKOCTBIO, YTOJI MEKAY IUNIOCKOCTSIMH,
paccTossHUE OT TOYKH [0 IUIOCKOCTH, PACCTOSHUE MEXKAY NPSIMBIMH, PAacCTOSHUE MEXKIY
IUIOCKOCTSIMU; YMEHHME MHCIIONIb30BaTh IPU pPEIIeHUH 3a/lad HM3yuyeHHble (akThl M TEOPEeMbl
IUTAaHUMETPHUH; YMEHUE OLIEHUBATh Pa3Mepbl 00bEKTOB OKPYXKAIOILIEr0 MUPAa;

I110 - ymeHue omepupoBaTh MOHATUSMHU: MHOTOTPAaHHUK, CEYEHHE MHOTOTpaHHMKA, KYO,
napajjeNnenunes, npu3Ma, nupamuaa, Gurypa U MOBEpXHOCTh BpAIllEHUs, IMIMHAP, KOHYC, ILIap,
cdepa, ceueHHs (PUrypsl BpallleHUs], IIOCKOCTb, Kacarolascs cepsl, MWINHIPA, KOHYyca, IUIOMAIb
MOBEPXHOCTH MHUPAaMUIbl, MpPHU3MBI, KOHYCa, IWIMHApA, IUIOMAAb cdeprl, o0beM KyOa,
MPSMOYTOJIBHOTO Tapajulejenunena, MUPaMUAbl, NPU3MbI, LWIMHIpAa, KOHYyCa, IIapa; yMEHHUE
n300pakaTh MHOTOIPAaHHHKM W TIOBEPXHOCTH BpALICHUS, MX CEUYEHUS OT PYKHU, C MOMOIIBIO
YEPTEKHBIX HHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB; YMEHHE pacClO3HaBaTh CHMMETPHUIO B
IIPOCTPAHCTBE; YMEHUE PACIIO3HABATH IIPABUIIBHBIC MHOTOIPAHHUKY;

[111 - ymeHue omepupoBaTh MOHATHUSMU: JBHKEHUE B MPOCTPAHCTBE, MOA0OHBIE (UTYPHI B
IPOCTPAHCTBE; UCIOJB30BaTh OTHOLICHHE IUIOMIA/IeH MOBEPXHOCTEH M 00BeMOB MOJOOHBIX (uryp
IIPU PELLIEHNH 3a/1a4;

[112 - yMeHHe BBIYUCIATH TEOMETPUYECKHE BEIWYMHBI (UIMHA, YTOJ, IUIOMIA/lh, OOBEM,
TUIOMIA/Ib TTIOBEPXHOCTH ), UCTIONB3Ys U3YUCHHBIE (JOPMYIIBI U METO/IBI;



I113 - ymeHue omnepupoBaThb NOHSTHUSIMU: NMPSIMOYIOJbHAs CUCTEMAa KOOPAMHAT, KOOPAMHATHI
TOYKHU, BEKTOpP, KOOPAMHATHI BEKTOpA, CKAIIPHOE IIPOU3BEIECHUE, YIOJI MEXIY BEKTOPAMH, CyMMa
BEKTOPOB, IPOM3BEACHNE BEKTOPA HA YUCIIO; HAXOAUTh C IIOMOLIbIO H3YYEHHBIX (POPMYJI KOOPIAUHATHI
CepEeMHBI OTPE3KA, PACCTOSHUE MEXKIY ABYMs TOUKAMU;

[114 - ymeHnue BoIOMPATh MOAXOSAITNN U3YUYSHHBIH METOJ JJI PEIICHHS 3aJa4d, Paclio3HaBaTh
MaTeMarndeckue (akThl U MAaTEMATHYECKUE MOJICIH B MPHPOJHBIX M OOIIECTBEHHBIX SBJICHHSX, B
HMCKYCCTBE, YMEHHUE MPHUBOAUTH MPUMEPHl MATEMATHUYECKUX OTKPBITUM POCCUHUCKOM W MHPOBOMU
MaTeMaTU4YeCKON HAyKH.



3 TEMATHYECKOE INTAHUPOBAHHUE U COAEP KAHUE YYEBHOI'O TIPEIMETA

HaumenoBanme Conep:kanue y4eOHOro Martepuasa u GopMbl OPraHu3anuM AesITeJIbHOCTH Oo0bem Koani
pas3ziesioB o0yyaromuxcst B 4acax pe3yJbTaTo
U TeM B OCBOCHUS
ooInn
1 2 3 4
Paznen 1. Anreopa. 112
Coaep:xanue yueOHOro MaTepuaJia JI1, M6, M8,
Tema 1.1.BBegenne. Maremartuka B HayKe, TEXHUKE, SKOHOMUKE, HH(HOPMAITMOHHBIX TEXHOJIOTHSIX U 2 MI11, 112, 1114
MpaKkTUYECKOU JestenbHocTH. Llenu u 3amaun n3ydeHuss MaTeMaTUKH MPU OCBOCHUHU
npodeccuit CI1O u cneunansrocreit CIIO.
Conep:xanue yueOHOro MaTepuaJia
Ilenble ¥ paMOHAIBHbIE Yncia. JelicTBUTENbHbIE Yncia. IIpubImKeHHbIe 2 JI1, J14, 112
BbIYMCIICHHS. DOPMYIIbI COKPAILIEHHOT'O YMHOKEHHS.
Tema 1.2. PazBurtne
ORSITAS 0 THCIE. IIpakTH4yeckue 3aHATUSA
Apudmernueckue NeiCTBUS HaJl YUCIaMH, HaXO0KACHUE MPUOIMKEHHbBIX 3HaYeHHUH 4 JI4, M11, 113
BEJIMUMH U MOTPENTHOCTE!N BBIYUCICHUN (a0COMIOTHON M OTHOCUTENBHON ), CPaBHEHHE
YHUCJIOBBIX BBIPAKEHUM.
[TpeoOpa3zoBaHue panoOHAIBHBIX BhipakeHU. [Ipumenenne Gopmyn cokpaiieHHOTo
YMHOKEHMS. Perienre pannoHaabHbIX YPaBHEHUN U HEPABEHCTB. 4 JI4, M11, 113
Tema 1.3. ®yHKkuuu u Coaep:xanue yueOHOro MaTepuasa
rpaguiu. Oyukuuu. OO05MacTh ONpeleNeHuss W MHOXKECTBO 3HAa4YeHHWM; rpapuk QyHKIUH,
noctpoenue rpadhukoB GyHKINHN, 3aJaHHBIX Pa3IMYHBIMH CIIOCOOAMHU.
CgoiictBa ¢GyHKIH. MOHOTOHHOCTH, YETHOCTh, HEYETHOCTb, OTPAaHUYEHHOCTD,
nepuoANYHOCTh. CrocoObl 3a1aHus (HYHKITUH. 6 13, M1

[TpomexxyTkn Bo3pacTaHUs W YObIBaHHs, HawOoOJbIIee M HaWMEHbIEE 3HAUCHUS,
TOYKH BKcTpemyMma. ['paduueckas wunrepnperanus. IIpumepbl (yHKIMOHATBHBIX
3aBHCUMOCTEH B peaJbHBIX Mpolleccax W SBICHUSX. Apu(METHUECKUE OTepauy Ha
¢ynkuusmu. [ToHsTHE O HEIPEPHIBHOCTH (DYHKIIHH.

CrnoxHas GyHKIHS (KOMITO3ULIHS).




O6parsbie pynkmuu. O61acTh ONpeneneHus U 00IacTh 3HaYeHUN 00paTHOW (PYHKITUH.
I'paduk ob6patHO# GyHKINH.

[Ipeo6pazoBanus rpadukos. [lapamiensHbli IepeHOC, CAMMETPHUS OTHOCHTEIBLHO OCEH
KOOpJMHAT U CUMMETPHSI OTHOCUTEIILHO HayaJla KOOPJAMHAT, CHMMETPHUS OTHOCUTEIILHO
psIMOM y = X, pacTsKEHUE U C)KaTUe BAOJIb OCeil KOOpAMHAT.

I[IpakTuyeckune 3aHATHS

[Tpumeps! 3aBUCHMOCTEN MEXAY IIEPEMEHHBIMU B PEABHBIX MPOILIECCaxX U3 CMEXKHBIX
mucuuruinH. Onpenenenue Gynkuii. [Tocrpoenne u utenne rpagukoB yHKIHIA.
UccnenoBanue ¢pynkmun. CBoiicTBa IMHEHHOHN, KBaIpaTUIHOM, KYCOUHO-JIMHEHHOH 1
npoOHo-nHeNHHON ¢yHKuuiA. HenpepbiBHBIE U TeproanYecKe (QYHKIHH.
ITpeoOpa3zoBanus rpaduka pynkuuu. 'apmonnyeckue konedanus. [lpuknaaasie
3ajauu.

10

JI7, M3, M11,
114

Tema 1.4. Kopuu,
CTEeNEeHH U JIOTapu(PMBbI.

Coaep:xxanue yueOHOro MaTepuaJia

Kopun u crenenu. KopHu HaTypanbHOM CTENEHM W3 4YUCIAa W UX CBOWCTBA.
HppanmoHanbHble ypaBHEHUS.

CreneHu ¢ paluoOHaJIbHBIMU  IIOKa3aTelsiMu, UX cBoictBa. CremeHu c
JNEHUCTBUTENBHBIMM ~ NOKa3aTesssMH. CBONCTBA  CTENEHM C  JEHCTBUTEIIBHBIM
noka3zareneM. [TokazarenbHast pyHkuus. [lokazarenbHble ypaBHEHUS U HEPaBEHCTBA.
Jlorapudm. Jlorapugpm uncna. OcHOBHOE J0rapupMHUUECKOe TOXIECTBO. JlecaTHUHbIE
U HaTypanbHble Jorapudmel. [IpaBuna neiictuii ¢ norapupmamu. [lepexon k HoBoMy
ocHoBaHMIO. Jlorapupmuueckas Qynkuusa. Jlorapupmuueckue ypaBHEHHS U
HEPABEHCTBA.

10

JI4, 111, 112

IIpakTH4eckne 3aHATHA

/4

Brruncnenue u cpaBHEHHE KOpHEW. BeInosHeHNe pacueToB ¢ paaukaiaMu. Pemenne
UppalMOHATIBHBIX YPAaBHEHHH.

J14, M2,
M7, TI5,
116

N

Haxos1eHne 3HaueHNil CTENeHeN ¢ pauMOHAIBHBIMHA MTOKa3aTensiMu. CpaBHEHHE
crenieHeil.  IlpeoOpa3oBaHusi  BBIpaKEHHUH, CcoAep)KallMX  CTerneHu. Pemenue
[IOKa3aTeJIbHBIX YPAaBHEHUM U HEPABEHCTB.

J14, M2, M7,
I15, 116

Haxoxnenue 3HaueHuid jorapudma mo HpoM3BOJIBLHOMY OcHOBaHuio. [lepexox ot
OIHOTO  OCHOBaHWs  Jjorapudpma k  gpyromy. CpaBHeHue  JorapudmoB.
JlorapudmupoBanne M TOTCHIIMPOBAaHHWE BhIpaKeHUU. Pemenne norapudmudeckux
YpaBHEHUU U HEPABEHCTB.

14, M2, M7,
115, T16




Tema 1.5. OcHOBBI

Conep:kanue y4yeOHOIro MaTepuaa

Paguannas mepa yrna. Cunyc, KOCUHYC, TAHT€HC M KOTAHI€HC yIla. 3HAaKU CHHYCa,

TPUIOHOMETPHH KOCHHYCA, TAHI'€HCA U KOTAHI'€HCA 110 YETBEPTAM.
OcHoBHbIE TpUroHOMETpUYECKUE ToXxAecTBa. Dopmyssl npuseneHus. @opmysst 8 MO, T11
cioxxeHusi. @opmyisl 1BoiHOro yria. @opmyisl nosioBUHHOro yria. [Ipeodpasosanue
CYMMBI TPUTOHOMETPUYECKUX (PYHKUIUH B IPOU3BECHNUE U POU3BEICHHS B CYMMY.
[TpeoOpa3oBaHus MpoCTEHIINX TPUTOHOMETPUYECKUX BBIPAKCHUM.
Tpuronomerpudeckue GyHKINHU, UX CBOICTBA U rpaduku. O6IacTh onpeneseHus u
MHOX€ECTBO 3HAUYCHUH TPUTOHOMETpUUYECKUX (yHKLUH. OOpaTHbIE
TpUTOHOMETpHUYECKHE (PYHKIMH. APKCUHYC, apKKOCHHYC, apPKTAaHI'€HC U apKKOTaHTEHC.
[Tpocreiiime TPUroHOMETPUUECKUE YPaBHEHUS.
Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI OCHOBHBIX THUIIOB.
[TpocTeiiiye TPUrOHOMETPUUYECKUE  HEPABEHCTBA.
IIpakTH4yeckue 3aHATUSA
Panuannblii MeTon H3MEpeHHUs YIVIOB BpALIEHUS WM CBA3b C TIPagyCHOM MEpOl.
[Ipumenenne Qopmyn s mpeoOpa3oBaHUs TPUTOHOMETPUYECKHX BBIPAKECHHIH. 12 J18, M7, 115
[Tpocreiilne  TPUrOHOMETPUYECKHME  ypaBHEHUS W HEpaBEeHCTBA.  PemieHue
TPUTOHOMETPUUECKHUX YPaBHEHUI U HEPABEHCTB.
Conep:xxanue yueOHOro MaTepuaJia
ITocnenosarensHOCTH. CIIOCOOBI 3aJaHUSI U CBOMCTBA YHCIOBBIX
Tema 1.6. Hauana nocnenosarenbHocTel. [lonsaTue o npenene nocinenosarenbHocTu. CylecTBOBaHUE
MaTeMaTH4YeCKOro npejiena MOHOTOHHOW OrpaHMueHHOM mocieaoBarenbHocTH. CyMMHpOBaHUE
a”HaJImM3a. MOCJIE0BATEIBHOCTEN.
IIponsBonnasn u eé [IpousBonnas. [Tonsitue o mpon3BoAHON (QYHKIUH, €€ TEOMETPUUECKUN U (PU3NUECKUit 6 2. T11. T14
NpuMeHeHHue. CMBICJI. YpaBHeHHe KacaTelbHON K rpaduky ¢yHkuuu. IIpou3BojiHBIE CYMMBI, T

Pa3HOCTH, IPOM3BEICHUSA, 4YacTHOro. I[IpOM3BOJIHBIE OCHOBHBIX 3JIEMEHTAPHBIX
¢ynkuuit. IlpomsBomnas cioxHOM (yHkuuu. IlpumMeHeHue MNPOU3BOAHOM K
uccienoBanuio (yHKIUMH U mocTpoeHuio rpadukoB. Bospactanue u yObiBaHMe
(GyHKIMH, COOTBETCTBHE BO3PACTaHUs M YObIBaHUS (QYHKIMNA 3HAKY IPOU3BOIHOM.

IMpakTnyeckue 3aHsATHS




YucnoBasi  MOCIEAOBATEIBHOCTh, CHOCOOBI €€  3aJaHWs, BBIYHCICHUS WICHOB
nocienoBarenbHOCTH. Haxoxkaenue npenena nocienoarenbHocTy. [IpaBuna u
dbopmyisl nuddepeHnrpoBanms, Ta0IUIA TPOU3BOIHBIX JIEMEHTAPHBIX (DYHKITHIA.

MexaHn4YeCcKUii U TEOMETPUYECKHI CMBICII IIPOU3BOJHOM. Y PaBHEHUE KACATEIILHOU B 12 M2, M11, 1114
o0meM Buze. MccnenoBanue GyHKIUYU C TOMOILBIO IPOoM3BOIHON. Haxoxnenue
HanOOJIBIIET0 M HAMMEHBIIETO 3HAYCHUS (DYHKIIHU.
Conep:kanue y4eOHOT0 MaTepuaJia
[TepBooOpaznas u unterpain. [IpuMeHneHue onpeneneHHoro HHTerpasia s HaX0XKJeHUs 4 JI6, 1114
Tema 1.7. UuTerpan u ionia M KpuBosinHenHou Tpaneuuu. @opmyna Hetotona—IJleiibuuna. Ilpumenenus
ero NpuMeHeHue. UHTETpasia B (PU3HKE U T€OMETPUH.
IIpakTH4eckue 3aHATHSA
Wurerpan u nepBooOpa3Has. Haxoxaenue mnepBooOpa3HON U BBIYUCIIEHUE 16
onpenenéHHoro uHTerpaia. Ilpumenenne uHTerpana st BBIYUCICHUS GU3NIECKUX MI11,1114
BEJIMYMH U IUIoIaael Gpuryp.
CamocrosiTesibHas padora.
PaboTa ¢ yueOHOM U crIpaBOYHOM IUTEPaTypOii, paboTa ¢ KOHCIIEKTOM JIEKIMH, peleHne 6 JI5, M11, 1114
ylpakHeHHH 1Mo 00pasily, MOAroToBKa pedepaToB U COOOIICHUH.
Pa3nes 2. KomOuHaTOpuka, CTAaTUCTUKA U TEOPHUS BepPOSTHOCTEN. 20
Coaep:xanue yueOHOro MaTepuaJia
OcHoBHBIE OHATHS KOMOMHaTOpUKH. [losicueT yncna pa3MelieHni, nepecTaHOBOK, JI1, 1114
Tema 2.1 KomOunaropuka coueranuil. @opmyna 6unoma Herorona. CBoiicTBa OMHOMUHAJIBHBIX KO((UIIEHTOB. 4
Tpeyronpnauk Ilackais.
IMpakTnyeckue 3aHATHS
[TpaBwiia koMOMHATOpHUKH. Pemmenne KoOMOMHATOPHBIX 3aj1a4. Pa3zMeneHus, coueTanus 6 JI9.M7,
MI11,I18

u nepectaHoBku. buaoMm HeroToHa u Tpeyronbauk [lackans. [Ipuknanseie 3agaqn.

Conep:xxanue yueOHOTro MaTepuaJia




Tema 2.2. Dj1eMeHTbI
TeOPHUH BEPOSITHOCTEH U
MaTeMaTH4YeCKOIi
CTATHCTHKH.

CoOpbITHE, BEpPOSTHOCTH COOBITHS, CIIOKEHUE U YMHOXKEHHE BeposiTHOCTel. [ToHaTue o
HE3aBHCUMOCTH COOBITHH. [IUCKpeTHAs ciiyJaifHasi BETMIMHA, 3aKOH €€ PacIpe/ICIICHHSL.
UucnoBble XapaKTEPUCTUKU TUCKPETHON CIy4ailHON BEJIUYUHBI.

[TonsiTHE 0 3aKOHE OONBITUX YUCEIL.

[IpencraBnenrie qaHHBIX (TAOJHUIIBI, TUATPAMMBIL, TpadUKH), TeHEpaTbHAS
COBOKYITHOCTb, BEIOOPKA, cpeiHee apuMeTuuecKoe, Meruana.

ITonsTue 0 3a1a4ax MaTeMaTUYECKON CTaTUCTUKHU.

MBS, I11, I17,
I18

IIpakTnyeckue 3aHATHS

| Knaccuueckoe onpenesieHue BEpOITHOCTH, CBOMCTBA BEPOSITHOCTEN, TEOPEMA O CyMME
BEpOATHOCTE. Bpruncnenue BepostHocTel. IlpencraBieHne YuCIOBBIX
JnaHHbIX. [IpukiagHele 3agaun.

JI9, M2,
I18, I114,
117

Pa3nea 3. 'eomerpus.

86

Tema 3.1. Ilpsamble u
MJIOCKOCTH B
MPOCTPaHCTBe.

Coaep:xanue yueOHOro MaTepuaJia

B3anMHOe pacnionokeHue IByX IpsIMBIX B IpocTpaHcTBe. [lapamienbHOCTh IpsAMOR U
iockocTH. [lapannensHocTs miockoctel. lleprnenquKyaspHOCTD IPSIMON U
II0CKOCTH. [IeprieHIuKysp U HAKIOHHAsL. YTOJI MEXAY IPSAMOM U IUIOCKOCTBIO.
JIByrpaHHbiil yroja. Yroa Mexay IMI0CKOCTAMU. [lepneHauKyIspHOCTh IBYX
IUIOCKOCTEM.

['eomeTpuueckue mpeodpa3zoBaHus IPOCTPAHCTBA: MapaJlIeIbHbIN EPEHOC, CUMMETPHS
OTHOCHUTEJIBHO TUIOCKOCTH.

[TapamnensHOE MpoekTHpoBanue. Ilnomans opToroHalIbHON NPOEKIUH.

N300pakeHne npocTpaHCTBEHHBIX QUTYP.

10

JI3, M5, MO,
19, [114

IIpakTH4eckne 3aHATHA

B3anMHOE pacniosioKeHUs IPSIMBIX. YTOJ MEXAY IPSIMBIMHU.

B3auMHOe pacnoiioKeHue MpsAMBIX U IIOCKOCTEH. llepneHaukyisgp U HakIOHHas K
IUIOCKOCTH. YTOJI MEXAYy NpsAMOM M IIOCKOCTBIO. TeopemMbl O B3aMMHOM
PaCIIOJIOKEHUU IIPSIMOM U IUIOCKOCTU. TeopeMa 0 Tpex NEPHEHAUKYIIApax.

IIpu3Haky ¥ CBOMCTBA NMApAJUIEIbHBIX U MEPIEHANKYIISPHBIX INIOCKOCTEN.

PaccrosiHME OT TOYKM 1O IUIOCKOCTH, OT MPSMOU JO IUIOCKOCTH, PACCTOSIHUE MEKIY
IJIOCKOCTSIMU, MEXY CKPEIIMBAIOIIUMHUCS IPSIMBIMH.

[TapamiensHOE IPOEKTUPOBAHKE U €I0 CBOWCTBA. Teopema O MIoIaau OpTOrOHAIbHON
IIPOEKIIMN MHOTOYTOJIbHUKA.

14

JI3,M2,M5,111,
1110, IT14




CamocrosiTesibHas padora.
PaboTa ¢ yueOHOM 1 CIIpaBOYHOM JTUTEPATYPOid, paboTa ¢ KOHCIIEKTOM JIEKIIHH, pEIICHUE
yrpa)xxHeHH 1o 00pasily, HOAroToBKa pedepaToB U COOOIICHUH.

JI3,J15,M2,111,
110, IT14

Tema 3.2.
Koopaunartsl u
BEKTOPBI.

Conep:kanue y4eOHOT0 MaTepuaJia

[IpsimoyronbHas (1ekapToBa) cUCTEMa KOOPAUHAT B pocTpaHcTBe. Dopmyna
paccTosiHUA MEXIY ABYMS TOUKaMU. Y paBHEHUS Cepbl, INIOCKOCTH U IIPSIMO.
Bextopsl. Moaynb Bektopa. PaBeHcTBO BekTOpOB. Cl10KEHHE BEKTOPOB. Y MHOKEHUE
BEKTOpPA Ha 4uciI0. Pa3iioskeHne BEKTOpa 110 HANIPABICHUAM. YTOI MEXKIY ABYMs
BekTopamu. [Ipoekuus Bektopa Ha ock. KoopannaTel Bektopa. CkanspHoe
IIPOU3BENCHNE BEKTOPOB.

JI3, M4, IT13

IIpakTHyeckue 3aHATHS

Bexktopsl. [lelicTBus ¢ BekTopamu. JlekapToBa cuctemMa KOOpAUHAT B IPOCTPAHCTBE.
YpaBHEHHE OKPYKHOCTH, CPEPHI, IIIOCKOCTH. PaccTosiHne Mexry Toukamu. [leiicTBust
C BEKTOpaMHu, 33JIaHHbIMU KOoOpaAuHaTaMu. CKalsipHOE MPOU3BEICHUE BEKTOPOB.
BekropHoe ypaBHEHHE IPSAMOM U INIOCKOCTH. VICIonp30BaHnEe BEKTOPOB MTPU
JIOKa3aTelIbCTBE TEOPEM CTEPEOMETPUHU.

10

JI3, M12, 1114,
113

CamocrosiTeibHasi padora.
Pabota ¢ yueOHOM U cripaBOYHOI TUTEpaTypoil, paboTa ¢ KOHCIIEKTOM JIEKIUH, peleHne
yIpakHEeHHH 1Mo 00pasily, MOAroToBKa pedepaToB U COOOIIEHUH.

J13, J15, M12,
14

Tema 3.3.
MHoOrorpaHHUKHU
H KpYyrJble Tejaa.

Conep:xanue yueOHOro MaTepuaJia

MHororpanssle yriael. Beimykible MHOrorpanHuku. [IpsMas M HakJIOHHas IpHU3Ma.
[TpaBunbHas npusma. [lapamnenenunen. Ky6. IMupamuna. I[lpaBunbHas mupamupa.
VYceuennas nupamuga. Terpasap.

Cummetpuu B KyOe, B mapaiienenumese, B mpu3Me u B nupamuae. CeueHus kyoa,
IMPU3MBI U TUPAMUIbI. Hpe)ICTaBJ'IeHI/IC O MpaBUJIbHBIX MHOI'OI'paHHUKAX.

[unuaap u koHyc. YceueHHbIH Konyc. OceBble CEUSHHs U CeUCHHUSI, TapaliebHbIe
ocHoanwuto.lllap u chepa, nx ceuenus. Kacarenbnas miockocts k chepe. O0beM U €ro
u3mepenue. nrerpanpaas Gpopmyna oobema.

®dopmyiel 00beMa Ky0a, TPSIMOYTOJIBHOTO TTapajuIeIIeTIHITe 1a, IIPU3MBI, [HTHHIPA.
®dopmynsl 00beMa TUPaMUIbI U KoHyca. DopMyITsl TUTOIIAIM TOBEPXHOCTEN MUIUHAPA
U KoHyca. @opmMyIbl o0beMa 11apa U IIomaau cepsol.

[TogoGue Ten. OTHOIIEHUS TIIOMIAEH TOBEPXHOCTEH M 00BEMOB TTOTOOHBIX TE..

14

J1, M4, 111,
110
IT11

[MpakTnyeckue 3aHATHS




Paznuunbie BUABI MHOTOTPAaHHUKOB. VX M300pakeHus], CEUEHUS U Pa3BEPTKH. 8 J14, M7, M10,
CumMeTpHs Teln BpallleHUs] 1 MHOTOIpaHHUKOB. Beruucienue miomianeit 1 00beMoB. 111, 112, 1114
CamocrosiTesibHast padoTa.
PaboTa ¢ yueOHOM 1 CITpaBOYHOM JTUTEPATYPO, paboTa ¢ KOHCIIEKTOM JICKIIHH, pEIICHUE 6 JI4, 1111, IT12,
yrpaxxHeHH 1o o0pasily, HOAroToBKa pedepaToB U COOOIICHUH. I114
Pa3nen 4. IlpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHUE 6
Tema 4.1 Coaep:xxanue yueOHOro MaTepuaJia 2
IIpodeccuonanbHuo- [Tpumeps! UCIIONIb30BaHUA 3a/1a4 MPOU3BOACTBEHHOTO COACpXKaHUs: apudMeTHdecKue
OPUEHTHPOBAHHbIE BBIUMCJICHUS C JICHCTBUTENLHBIMH YUCIIAMU, TIPOTIOPIIUH, IPOLIEHTHI, MPUOIMKEHHBIE
3aMa4m BbIUUCIIeHHsI. POPMYIIBI IJIOIIAIeH 1 00BEMOB, IEPEBOI eANHUI H3MepeHust. [Ipumepsl FJ[II41’ I\;I[71’2MF1[(1);1
3a[1a4 ONTUMH3AIMH TPOU3BOJICTBA TOBAPOB U YCIYT, METO/ JIOTHYECKOTO TIepedopa. ’ ’
IIpakTHyeckne 3aHATHA
Pemenue 3anau npon3BOACTBEHHOTO CO/Iep KaHUs. MareMaTH4ecKoe MOIEIMPOBAHNUE TIPU
pELIeHUH 334 ONTUMHU3AIUY. 4
Koncyabranuun
IIpomeskyTouHas arTecTauus (AK3aMeH) 4
Bcero: 222




4 YCJIOBUSA PEAJIM3ALIUU ITPOI'PAMMBI YYEBHOI'O ITIPEJMETA

4.1 MaTepuaJIbHO-TeXHMYeCKOe oDecnieueHne
Jlnst peaM3aniiu  MporpaMMbl  y4eOHOTO MpeaMeTa NpPeAyCMOTPEHO HaIM4Yhe CIETyHOIUX
CHELHATbHBIX TTOMEIICHHIA:
— Kabuner maTematuku:

— OcHoBHOe o6OopynoBanue: [locka mnonakartHasi; MyJIbTUMEIUNWHBIA KOMIUIEKT
(mpoektop Casio XJ-V2, skpan Lumien EcoPicture); IlapTel yuenuueckue npoiinbie; Ctoi
npenoaasarens; CTyibs.

— Ilporpammuoe o6Gecrnieuenue: 1. Microsoft Windows 7 Professional (OOO
"Tlacupux Komnerotepsr I'pyn", 'K Ne55 ot 03.05.2011 1., munensus Ne48467770 ot
06.05.2011 T1.). 2. Microsoft Office ProPlus 2010 Russian Acdmc (OOO '"[lacuduxk
Komneroreps I'pyn", 'K Ne254 or 01.11.2010 r., nunensus Ne47549521 or 15.10.2010 r.,
6eccpouno). 3. Google Chrome (cBo6onnoe). 4. Adobe Acrobat Reader (cBo6oaHOE).

4.2 UudopmainuoHHoe odecriedeHne peaju3aiiuu MPporpaMmal

Jns  peanu3anuu  mporpamMmbl - ydyeOHOro mpenmera  OubOnmoreunsid  ¢onny  BBIY
YKOMILJICKTOBAH MIEYaTHBIMU H AJICKTPOHHBIMH U3IaHUSIMH.

OOyuaronmecss U3 4HUClIa WHBAIHIOB W JIUI] C OIPAaHUYEHHBIMH BO3MOKHOCTSMHU 3I0POBBS
o0ecrieyeHbl TEYaTHBIMH M DJIEKTPOHHBIMH ~ OOpa3oBaTeNbHBIMH  pecypcamu B (opMmax,
aIalITUPOBAHHBIX K OTPAaHUYCHUSM HX 3JI0POBBSI.
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IOpaiit, 2024. — 393 c. — (IIpodeccuonansroe obOpazosanue). — ISBN 978-5-534-19259-9. —
Tekcer : anexrponnsii / IBC KOpaiit [caiit]. — URL: https://urait.ru/bcode/556205.

JdomosiHuTEIbHAS JIUTEPATYPa

1. Kpemep H.III.. Maremaruka amns kosutemxkeit: yaeornoe mocoodue s CIIO/ H. 1. Kpemep.

— 11-e ma. - Mocksa: UznmarenbctBo FOpaiir, 2023. - 362 c.: wi - (IlpodeccuonanpHoe
obOpazomanme). - ISBN  978-5-534-15601-0. -  Tekcr:  oamekrponssii. -  URL:
https://urait.ru/bcode/511283

2. [IlaBmouenko, HO. B. Marematuka : Y4eOHHMK M TPAKTHKYM JUISI CPEIHEro

npodeccuonanbHoro oopasosanus / FO. B. ITasmouenko, H. I. Xaccan ; mon obmieii pegakuueit 1O.
B. [TaBmtouenko. — 4-e u3n., nepepad. u gon. — Mocksa : U3narensctBo HOpaiit, 2022, — 238 ¢. —
(ITIpodeccronanbroe odpazoBanue). — ISBN 978-5-534-01261-3. URL: https://urait.ru/bcode/489875.



https://urait.ru/bcode/469825
https://urait.ru/bcode/511283
https://urait.ru/bcode/489875

DJIeKTPOHHBbIE Pecypchbl

1. www.newlibrary.ru - HoBast 3yieKTpOHHast OMOIHOTEKA

2. www.edu.ru — deaepaibHbIi OPTAT POCCUHCKOr0 00pa3oBaHUs

3. http: //window.edu.ru/ - eaquHOE OKHO JOCTYIA K MHOOPMAIIHOHHBIM pecypcam

4. www.fcior.edu.ru (MadopmarroHHbie, TPEHUPOBOYHBIC U KOHTPOJIbHBIC MATEPUAIIBI)

5. www.school-collection.edu.ru (Enunas  komnekuuu  muQpoOBBIX  00pa30BATEIBLHBIX

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 OCBOEHUSA YYEBHOI'O ITPEIMETA

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

OCYHIIECTBIAKOTCA B COOTBETCTBHUU CO CICAYIOIIUMU IMOKA3aTCIIAMMU:

PesyabTaTnl 00yueHus

OcHOBHDBIE TOKA3ATEIH OILICHKHU pe3yJabTaTa

Tema

OueHo4YHoe CpecTBO

JInyHoCTHEIE

JI1 - chopmMHUpOBaHHOCTH
IIPE/ICTAaBICHUM O MaTeMaTUKE KaK
YHUBEPCAJIHLHOM SI3bIKE HAYKH,
CPEICTBE MOJEIUPOBAHNS SIBICHUN
Y TIPOLIECCOB, UAESIX U METOAaX
MaTeMaTUKU

Tema 1.1. BBenenue

Tewma 1.2. PazBuTue NoHATHS O
quclie

Tewma 2.1. Kombunaropuka
Tema 3.3. MHOTOrpaHHUKHU U
KpyTJIbIE TeJa

YCTHBIN O1pOC (11.5.1)
YCTHBIM OIIPOC (11.5.1)

YCTHBIM OIIPOC (11.5.1)
YCTHBIN O1pOC (11.5.1)

JI2 - mnoHMMaHWE 3HAYMMOCTH
MaTCMaTHuKHU JUIA Hay4YHO-
TEXHUYCCKOI'O Imporpecca,

c(hOPMHUPOBAHHOCTh OTHOIICHUS K
MareMaThke  Kak K  YacTH

Tewma 1.6. Hauana
MaTeMaTU4YEeCKOro aHaJIM3a.
IIpousBogHas u e€
MIPUMEHEHHE

Tewma 4.1 IlpodeccronanbHo-

YCTHBIA 0nIpocC (m.5.1)

00I1IeuesI0BEYEeCKOit KYJBTYpbl | OPMEHTHPOBAHHBIE 33/1a4U Hpaxruticckoe
YIARTYPD p P 3anaTHEeNe ]
4yepe3 3HAaKOMCTBO C HCTOpUEH
(camocrosiTenbHas

pa3BUTHUS MaTeMaTHKH,

. pabora)
IBOJIIOLIMEN MaTEMaTHYECKUX
uuaeu
JI3' - pasButne goruuyeckoro | Tema 1.3. @yHkuuu u rpaduku | yCTHBIN onpoc (1.5.1)
MbIIIEHHs], TpocTpaHcTBeHHOro | Tema 3.1. [Ipsimbie u YCTHBIA OIIPOC (1.5.1)
BOOOpaXEHUs, AJITOPUTMHUYECKON | MIOCKOCTU B MPOCTPAHCTBE [IpakTnueckoe 3anarue
KYJIbTYpHI, KPUTHUYHOCTH Ne 1 (camocTosTenbHas
MBIIICHUS Ha YPOBHE, paborta)
HeoOxomumoMm st Oynymedt | Tema 3.2. Koopnunats! u YCTHBIH O1poc (1.5.1)
npogeccuoHaTbHON BEKTOPBI [IpakTnueckoe 3anarue

ACATCIIBHOCTH, JIA MPOAOJIKCHUA
O6p830BaHI/I$I )4 CaMOO6pa3OBaHI/I$I

Ne 1 (camocTosiTenbHast
paborta)

JI4- oBnajeHre MaTeMaTHYECKUMU
3HaHUAMU n YMCHUAMU,
HEOOXOJUMBIMU B TIOBCEIHEBHON
KHU3HU, OJII OCBOCHHUA CMCKHBIX
€CTCCTBEHHO- HAay4YHBIX
JTUCLUUIUINH U JTMCLUTUINH
npodeccuoHaNbHOTO LMK, s

MIOJIy4EHUs o0pa3oBaHUs B
o0nacrsx, HE TpeOyrommx
yriIyOJeHHOH ~ MaTeMaTH4YecKon
MTOATOTOBKH

Tema 1.2. Pa3zButre noHATUSI O
quciie

Tewma 1.4. Kopau, crenenu u
sorapupmsbl

Tema 3.3. MHOrOrpaHHUKH U
KpyTJjble Tena

Tewma 4.1 Ilpodeccronanbuo-
OPHUCHTHPOBAHHBIC 3a/1a9U

YCTHBIN OIIPOC (11.5.1)
[IpakTrueckoe 3aHsTHE
Ne 1-2 (camocTrosiTenbHas
pabora)

YCTHBIN OITPOC (11.5.1)
[IpakTrueckoe 3aHsiTUE
Ne 1-3
(camocTosTenbHAS
pabora)

[IpakTrueckoe 3aHsiTUE
Ne 1 (camocTosiTenbHast
pabora)

[IpakTrueckoe 3aHsTHE
No 1 (camocTosiTenbHast
pabora)

JIS - rOTOBHOCTH U CITIOCOOHOCTH K
00pa30BaHMIO, B TOM YHCIE
caMm000pa30BaHUIO, HA
MPOTSKECHUU BCEH XKU3HU

Tema 1.7. UnTerpan u ero
IIPUMEHEHNE

Tema 3.1. IIpsimble u
MIJIOCKOCTH B IPOCTPAHCTBE
Tema 3.2. KoopauHaTel 1

YCTHBIN OIPOC
(m.5.1)
YCTHBIN OIpOC (11.5.1)

YCTHBIN OIpOC (11.5.1)




BEKTOPBI

JI6 - co3HarenbHOE OTHOIICHUE K
HEMPEPHIBHOMY 00pa30BaHUIO KaK
YCIIOBUIO YCIELIHOU
npodeccuoHaIbHOM u
00I1IECTBEHHOM IE€SITCILHOCTU

Tewma 1.7. UnTerpan u ero
MIpUMEHEHNE

YCTHBIM OIIPOC (11.5.1)

JI7 - TOTOBHOCTE U CIOCOOHOCTH K
CaMOCTOATEJILHON TBOPYECKOU U
OTBETCTBEHHOU IEATEIHHOCTHA

Tewma 1.3. ®yHkiuu u rpaduxu

[IpakTryeckoe 3aHATHE
No 1 (camocTosiTenbHast
pabora)

JI8 - TOTOBHOCTD K KOJUIEKTHBHOU

paboTe,  COTPYIHHYECTBY  CO
CBEPCTHUKAMH B
o0Opa3oBaTenbHOM, OOIIECTBEHHO
TIOJIC3HOM, yaeOHO-

HCCIIeIOBATENILCKOM, MPOESKTHON U
JIPYTUX BUAAX JESTEIbHOCTH

Tema 1.5. OcHOBBI
TPUTOHOMETPHH

[IpakTrueckoe 3aHsiTHE
Ne 1 (camocTosiTenbHas
pabota)

JI9 - OTHOIIICHUE K
npodecCHOHATEHON AEeSITeILHOCTH
KaK BO3MOXXHOCTH y4YacTHsl B
peIICHUH JTMYHBIX,
OOIIIECTBECHHBIX,IOCYIaPCTBECHHBIX
O0IIEHAIIMOHAILHBIX MTPOOJIEM

Tewma 2.1. KomOuHaTopuka

Tema 2.2. DnemMeHTbI TEOPUH
BEPOSITHOCTEN U
MAaTE€MaTHYECKOW CTaTUCTUKHU

[IpakTudeckoe 3anaTue
Ne 1 (camocTosiTenbHast
pabora)
[IpakTrueckoe 3ansTHE
Ne 1 (camocTosaTenpHas
pabora)

MeTaHpe,I[MeTHBIe

MI - yMeHune onpeaensaTs enn
NeSITeNIbHOCTH, 3a/1aBaTh
napaMeTpsl ¥ KpUTEPUU UX
JOCTUKECHUS

Tema 1.3. ®yHKuuu 1 rpapuKu

YCTHBIN OIIPOC (11.5.1)

M2 - yMeHnEe BHOCUTb KOPPEKTHUBBI
B JICSITENIbHOCTD, OIICHUBATh
COOTBETCTBHUE PE3YJILTATOB LIEIISIM,
OLICHUBATh PUCKU MOCIEICTBUN
JESTEIBHOCTH

Tema 1.4. KopHu, crenenu u
Jorapu@msl

Tema 1.6. Hauana
MaTeMaTHYeCKOro aHaJIn3a.
IIpousBoaHas u eé
MIpUMEHEHNE

Tema 2.2. DnemMeHTHI TEOPUH
BEPOATHOCTEHN U
MaTEeMaTHYECKON CTaTUCTUKH
Tewma 3.1. Ilpsimeie n
IJIOCKOCTH B IIPOCTPAHCTBE

[IpakTHyeckoe 3aHsATHE
Ne 1-3
(camocTosTenbHAS
pabora)

[IpakTHyeckoe 3aHATHE
Ne 1 (camocTosTenbHas
pabora)

[IpakTudeckoe 3aHaTue
Ne 1 (camocTosiTenbHas
pabora)
[IpakTrueckoe 3aHsTHE
No 1 (camocTosiTenbHast
pabora)

M3 - BnajeHHe HaBBIKAMHU
M03HABaTENIbHOM, yueOHO-
HCCIIEI0OBATENBCKOW U IIPOEKTHOM
JIeSITETLHOCTH, HaBBIKaMH
paspernieHus npobiaem

Tema 1.3. ®ynkuuu u rpapuxu

[IpakTuyeckoe 3aHsATHE
Ne 1 (camocTosiTenbHas
pabora)

M4 - cnocoOHOCTh U TOTOBHOCTE K
CaMOCTOSITEIbHOMY IOUCKY
METOJIOB PEIICHHSI MPAKTHICCKUX
3aaa4, HpI/IMeHeHI/IIO paSHI/I‘-IHLIX
METO/IOB ITO3HAHMS

Tema 3.2. KoopauHaTel 1
BEKTOPBI

Tema 3.3. MHOTOrpaHHUKHU U
KpyTJIBIE TENIa

YCTHBIN OIpOC (11.5.1)

YCTHBIN OMPOC (11.5.1)

MS5 - crtocOOHOCTD BBISBIIATH

Tema  3.1. Ilpsmpie wu

YCTHBIN onpoc (1.5.1)




MPUYHUHHO-CIICICTBEHHBIE CBSI3H U
aKTyaJIM3UpOBaTh 337a4y,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHNS,
HAaXOJUTb APTYMEHTHI IS
JIOKa3aTeJIbCTBA CBOUX
YTBEPKIECHHUI, 3a]1aBaTh
MapaMeTpbl U KPUTEPUU PEIICHUS

TUTOCKOCTH B IIPOCTPAHCTBE

M6 - criocOOHOCTH aHATTU3UPOBATH
HOJIyYCHHBIC B XOJIC PEIICHUSI
3aJ1a4d PE3yIbTAThl, KPUTHYECKHU
OLICHUBATh UX JOCTOBEPHOCTH,
IMPOTrHO3UPOBATH U3MCHCHHC B
HOBBIX YCJIOBHSIX

Tema 1.1.BBenenue

YCTHBIM onpoc (1m.5.1)

M7 - cmocoOHOCTD
HOBEIE uneu, npeiarath
OpI/IFI/IHaJH)HI)IG IIoOaAXO0 bl nu
pellicHNs], CTaBUTh MPOOIEMBI U
3a/1a4u, JIOYCKAIOIIHE
aIbTEPHATHBHBIC PEIICHUS

BbIABUI'aTh

Tema 1.4. KopHu, crenenu u
Jorapudmpl

Tema 1.5. OcHOBBI
TPUTOHOMETPHH

Tewma 2.1. KomOunaTopuka
Tema 3.3. MHOrOrpaHHUKH U
KpyTJble Tena

Tema 4.1 IIpodeccuonanpHo-
OpUEHTUPOBAHHBIE 33/1a4H

[IpakTrueckoe 3ansATHE
Ne 1-3
(camocrosTenbHas
pabora)
[IpakTrueckoe 3ansTHE
Ne 1 (camocTosaTenpHas
pabora)
[IpakTuueckoe 3anarue
Ne 1 (camocTosiTenbHast
pabora)
[IpakTrueckoe 3ansTHE
Ne 1 (camocTosiTenbHas
pabora)
[IpakTudeckoe 3anaTne
Ne 1 (camocTosiTenbHast
paborta)

MBS - Bi1azeHne HaBLIKAMU
MOJTy4YeHUsT UHPOPMALIUH U3
HUCTOYHHUKOB PA3HBIX THIIOB,
CIIOCOOHOCTH CaMOCTOSTEILHO
OCYIIECTBIIATH MOMCK, aHAITU3,
CHUCTEMATHU3AIUIO U
HHTEPIpPETAIHIO HHPOPMAIUN
pa3IM4YHbBIX BUOB U GOpPM
IPEICTABICHHS

Tema 1.1.BBenenue

Tema 2.2. DnemMeHTHI TEOPUH
BEPOATHOCTEHN U
MaTeMaTH4ECKON CTaTUCTUKH

YCTHBIN onpoc (1.5.1)
YCTHBIN OIIPOC (11.5.1)

MO - crtocoOHOCTH OCYIIECTBIISATH
KOMMYHHUKAITUU BO BCeX cepax
’KH3HHU, apTYyMEHTUPOBAHHO BECTH
Auainor, ymeTb CMATYaTh
KOH(DIIMKTHBIE CUTYaIHH,
Pa3BEpHYTO M JIOTUYHO H3J1araTh
CBOIO TOUKY 3PEHHS C
UCTIOJIB30BAHUEM S3BIKOBBIX

Tema 1.5. OcHOBBI
TPUTOHOMETPHUHU

Tewma 3.1. Ilpsamble u
IJIOCKOCTH B IIPOCTPAHCTBE

YCTHBIH OIIPOC (1.5.1)

YCTHBIH OIIPOC (1.5.1)

CPEICTB
MI10 - cmocobHOocTh TOHMMAaTh | | Tema 3.3. MHOrOrpaHHUKH 1 [IpakTrueckoe 3aHsTHE
HCIIOJIB30BATh NPEUMYIIECTBA | KPYIJIBIE TEIa Ne 1 (camocTosiTenbHas
KOMaH/IHOW W HWHIWBHUIYAIbHOU pabora)

paboTHI; TPYIIIOBOE TBOPUYECKOE
MPUHUMATh  IIJIM  COBMECTHOM 3amanwe (11.5.3)




JeSITeTbHOCTH, OPTraHW30BHIBATH U
KOOPAMHUPOBATh JCWUCTBUS IO €e
JTOCTIDKEHUIO:  COCTABIISITh  IUIAH
JEWCTBUM, paCIPENETATh POJIU C
YY4ETOM  MHEHUH  y4YacTHUKOB
00CyX1aTh pe3yIabTATHI
COBMECTHOH paboThI;

mpenjgaratb  HOBBIE  MPOEKTHI,
OLICHUBATh WUACH C  TO3UIHH
HOBU3HBI, OpPUTHHATBHOCTH,
MPAKTUYECKON 3HAUNMOCTH;
OCYIIECTBISATH MTO3UTHBHOE
CTpaTETHYECKOE MOBEICHHE B
Pa3IMYHBIX CUTYAIUSIX, IPOSIBIIATH
TBOPYECTBO U BOOOPAKECHHE, OBITH
WHUIIMATHBHBIM.

Tewma 4.1 Ilpodeccronanbuo-
OpPUEHTUPOBAHHBIC 3aa4U

[IpakTrueckoe 3aHsTHE
No 1 (camocTosiTenbHast
pabora)

TPYIIIOBOE TBOPYECKOE
3amanwue (1.5.3)

MI1 - ymeHue caMmoCTOATENBHO
COCTABJISITh TUIAH PEIICHUS
MPOOGJIEMBI C Y4€TOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANOYTCHUI

Tema 1.1.BBenenue
Tema 1.2. Pa3Butne nousatus o
quciie

Tema 1.3. ®ynkuuu u rpadpuku

Tema 1.6. Hauana
MaTeMaTUYeCKOro aHaln3a.
[IponsBoaHas u eé
IIPUMEHEHHE

Tema 1.7. UnTerpan u ero
IIPUMEHEHHE

Tema 2.1. KomOuHatopuka

YCTHBIA 0IpocC (m.5.1)
[IpakTrueckoe 3ansTHE
Ne 1-2 (camocTosiTenbHas
pabora)

[IpakTuueckoe 3anaTue
Ne 1 (camocTosiTenbHast
pabora)

[IpakTrueckoe 3aHsATHE
Ne 1 (camocTosiTenbHas
pabora)

[IpakTnueckoe 3aHsaTHE
Ne 1 (camocTosiTenbHas
pabora)
[IpakTudeckoe 3aHaTue
Ne 1 (camocTosiTenbHast
paborta)

M12 - cnocoGHOCTh JJaBaTh OLIEHKY

HOBBIM  CHUTYallUsIM, BHOCHUTH
KOPPEKTHUBBI B JEATEIHHOCTD,
OLICHUBATh COOTBETCTBHE
pe3yNbTaToOB  LEIsIM;  BIIAJICHHE
HaBbIKAMH MO3HABATEIbHON
pednexkcun KaK OCO3HaHUS
COBEPIIAEMBIX JEUCTBUN u

MBICIINTCJIIBHBIX poneccoB, nux
PE3yNIbTaTOB 1 OCHOBAHMIA;
WCIIOJIb30BaHNE TTPHEMOB
pediekcuu s OLEHKH CUTYaIlnH,
BBIOOpA BEPHOTO PEIICHUS

Tema 3.2. KoopauHatel u
BEKTOPBI

[IpakTrueckoe 3ansTHE
No 1 (camocTosiTennbHast
pabora)

[IpenmerHsbie

I11 - Bnagenune MmeTongaMu
JO0Ka3aTCiIbCTB, aJIFOpI/ITMaMI/I
perieHus 3a1a4y; yMeHUe
(hopMyIUpOBaTh ONPECIICHUS,
AKCHOMBI M TEOPEMBI, TPUMEHSTH

Tema 1.4. Kopnu, crenenu u
sorapupmsbl

Tema 1.5. OcHOBBI
TPUTOHOMETPUHU

Tewma 1.6. Hauana

ycTHBIH ompoc (1m.5.1)
yCTHBIN ompoc (11.5.1)

yCTHBIN omnpoc (11.5.1)




UX, IPOBOJUTH JI0Ka3aTeIbHbIC
pPacCyXJICHHS B XOJI€ PEIICHUS
3azaq

MaTeMaTHYECKOro aHAJIN3a.
IIpousBoaHas u eé
MIPUMEHEHHE

Tema 2.2. DnemMeHThI TEOpUH
BEPOATHOCTEHN U
MAaTeMaTUYECKON CTaTUCTUKU
Tema 3.1. IIpsimble u
IJIOCKOCTH B IIPOCTPAHCTBE

Tema 3.3. MHOrOrpaHHUKH U
KpYTJIble Tena

yCcTHBIN omnpoc (11.5.1)

[IpakTryeckoe 3aHsATHE
Ne 1 (camocTosiTenbHast
pabora)

yCcTHBIN ompoc (11.5.1)

12 - ymenue onepupoBath
MOHSTHSMU: CTETICHb YHCIIa,
norapudm yucia; yMeHue
BBITIOJIHSTH BBIYMCIICHHE 3HAYCHU I
1 IpeoOpa3oBaHus BBIPAXKEHUH cO
CTENEHSMH U JIorapupmMam,
npeoOpa3oBaHus IpOOHO-
palMOHAIBHBIX BBIPAKCHUH

Tema 1.1.BBenenue

Tema 1.2. Pa3Butue noHsITHS O
JHCIIe

Tema 1.4. KopHu, cTenenu u
aorapudmbl

ycTHbII onpoc (11.5.1)
ycTHBIN ompoc (1.5.1)

ycTHBII ompoc (1.5.1)

13 - ymenue onepupoBath
MOHATUSMU: pallMOHAJIbHbIE,
UppalMOHAIIbHBIE, TOKa3aTeNIbHBIE,
CTEIEeHHbIE, JorapupMHUUECKue,
TPUTOHOMETPUYECKHE YPaBHEHUS U
HEPABEHCTBA, UX CUCTEMBI

Tema 1.2. PazBurtue mmoHATU O
quciie

[IpakTrueckoe 3ansTHE
Ne 1-2 (camocTosiTenbHas
pabora)

[14 - ymenue onepupoBath
MOHATUAMM: (PYHKIHS,
HenpepbIBHAs PYHKILINSA,
IIPOU3BO/IHAS, TepBOOOpa3Has,
olpe/ieNIEHHbI HHTETpall; yMEHHE
HaXOJUTb IPOU3BOIHBIE
AJIEMEHTapHbBIX (PYHKIINH,
UCIIOJIBb3YS CIIPaBOYHbIE
MaTepuabl; UCCIEN0BATh B
MPOCTEUIINX clydastx GyHKIUN Ha
MOHOTOHHOCTh, HAXOJIUTh
HauOoJIbIINE U HAUMEHbIIINE
3HaueHUs QYHKIIUI; CTPOUTH
rpaMKyu MHOTOYJICHOB C
UCIOJIb30BAaHUEM allnapaTa
MaTEMaTHYECKOT0 aHaIN3a;
MIPUMEHSITH IPOU3BOJIHYIO MPU
pELIEeHNN 3a]1a4 Ha ABU)KEHUE;
pelaTh NpakTHKO-
OpUEHTUPOBAHHBIE 33/1a4M Ha
HauOoJIbIINE U HAUMEHbIINE
3HAUEHUS, HA HaX0XICHUE IyTH,
CKOpPOCTH M YCKOPEHHUs

Tema 1.3. ®ynkuuu u rpadpuku

Tema 1.6. Hauana
MaTEMaTHYECKOI0 aHaJIN3a.
[IpousBoaHas u eé
IIPUMEHEHHE.

[IpakTnueckoe 3aHsATHE
Ne 1 (camoctosTenbHas
pabora, TBOPUYECKOE
3a/laHue)

ycTHBIH ompoc (11.5.1)

I15 - ymeHue onepupoBarthb
MOHATUSAMU: pallMOHAIIbHAS
GbyHKLHMSA, TOKa3aTeNbHas
byHKIM, cTeneHHas G yHKINS,

Tema 1.4. KopHu, crenenu u
Jorapudmbl

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




norapudmudeckast GyHKIHS,
TPUTOHOMETpHUYECKUE (DYHKIUH,
oOpaTHbIe QYHKITUU; YMEHHUE
CTPOUTH TPaPUKU N3YUIESHHBIX
(YHKIHHA, UCTIOIB30BaTh IPAPUKH
MIPY U3YYCHHUH MTPOLIECCOB H
3aBHCUMOCTEH, IPU PEIICHUN
3aja4 U3 APYrux y4eOHBIX
MIPEIMETOB H 33a]1a4 U3 PEaTbHOM
KU3HU; BBIpaxatb Gpopmynamu
3aBHCUMOCTH MEX/y BETUYNHAMHU

Tema 1.5. OcHOBEI
TPUTOHOMETPHUU

[IpakTrueckoe 3aHsATHE
No 1 (camocTosiTenbHast
pabora)

[16 - ymeHue pemarb TEKCTOBBIE
3aJlay¥ pa3HbIX THUIOB; COCTABIATH
BBIPKCHHUS, YPaBHEHUS,
HEPAaBEHCTBA U UX CUCTEMBI 110
YCIJIOBUIO 3aJ1a4M, UCCIIEI0BATh
MOJIyY€HHOE PEIICHHE U OLIEHUBATh
IPaB0N0I00HOCTh PE3YJIbTATOB

Tema 1.4. KopHu, crenenu u
Jorapudmpl

[IpaxkTrueckoe 3anstue Ne

1-3 (camocTosTeNBHAS
pabora)

[17 - ymenue onepupoBarb
TIOHSATUSAMHU: CpeIHEe
apudMeTHIecKoe, MeIraHa,
HanOOJIbIlIee U HAUMEHbIIIEE
3HAYCHHMS, pa3Max, TUCIICPCHS,
CTaHJApTHOE OTKJIOHCHHE
YHCIIOBOTO Habopa; yMeHUe
W3BJIEKATh, MHTEPIIPETUPOBATH
nH(OpPMAaILIHIO, TPEJICTABICHHYIO B
Ta0auIaxX, Ha JUarpaMmax,
rpadukax, OTpaskarollyro CBOWCTBa
peanbHBIX MPOIIECCOB U SIBICHUIA;
MIPEICTaBIATh HHPOPMAIIHIO C
TTOMOIIIBIO TAOJIUIT U JTUATPAMM;
HUCCIIEA0BATh CTATUCTHUYCCKUE
JIaHHEIE, B TOM YUCJIIE C
MPUMEHEHHEM TpaUuecKux
METOIOB M DJIEKTPOHHBIX CPEJICTB

Tewma 2.2. DnemMeHThl TEOPUHU
BEPOATHOCTEMN U
MaTeMaTUYeCKOU CTaTUCTUKHU

ycTHBII ompoc (1.5.1)
[IpakTrueckoe 3ansTHE
Nel (camocTosTenbHas
pabora)

18 - ymeHue onepupoBathb
MTOHATUSAMM: CIIYYalHBIA ONBIT U
ciryyaifHoe coObITHE, BEpPOSITHOCTD
CIIy4aiflHOTO COOBITHUS; YMEHHE
BBIYHCIISATH BEPOSATHOCTD C
HCIOJIb30BaHNEM TpaduyeCcKuX
METOIOB; IPUMEHSATH (HOPMYJIBI
CIIOKEHUSI U YMHOKECHHUS
BEPOSTHOCTEH, KOMOMHATOPHBIE
(dhakTel 1 HOPMYIIBI IPU PEIICHUHN
3aJ1a4; OLIEHUBATh BEPOSTHOCTU
peanbHbIX COOBITUI; 3HAKOMCTBO
CO CIIy4ailiHBIMU BEJIMUYMHAMU;
yYMEHUE NPUBOIUTH TPUMEPHI
MIPOSIBJICHUS 3aKOHA OOJIBIINX
qucel B IPUPOJHBIX U

Tema 2.1. KomOunaropuka

Tema 2.2. DnemMeHTsl TEOpUHU
BEPOATHOCTEMN U
MaTeMaTHYeCKON CTaTUCTUKH

[MpakTHueckoe 3aHsATHE
Nel (camocTrosiTenpHas
pabora)

ycTHbI# ompoc (11.5.1)
[MpakTHueckoe 3aHsATHE
Nel (camocTrosiTenbHas
pabora)




O6H_ICCTBGHHBIX SIBJICHUSAX

I19 - ymenue onepupoBath
MOHATHUSIMH: TOYKA, IpsiMasi,
IJIOCKOCTh, IPOCTPAHCTBO,
JIBYTpaHHBIN yToJ,
CKPEILMBAIOIINECS IPSIMBIE,
NapajyuiebHOCTh U
NEPIEHIUKYJIIPHOCTD MPSIMBIX U
IJIOCKOCTEH, yroJl Mexay
MPSIMBIMU, YIOJI MEKY IIPSIMON U
IJIOCKOCTBIO, YTOJ MEKITY
IJIOCKOCTSIMU, PACCTOSIHUE OT
TOYKH JI0 TJIOCKOCTH, PACCTOSIHUE
MEX1y NPSMbIMH, PACCTOSIHUE
MEX1y MIOCKOCTSMU; YMEHHE
HCII0JIb30BaTh IIPU PEILIEHUH 3a7a4
W3Y4YEHHBIE (PAKThI U TEOPEMBI
IUIAaHUMETPUH; YMEHUE OLIEHUBATh
pa3Mepbl 00BEKTOB OKPYKAIOIIETO
Mupa

Tema 3.1. Ilpsamsble u
IUIOCKOCTH B IIPOCTPAHCTBE

ycTHBIN onpoc (11.5.1)

I110 - ymenue onepupoBaTh
MOHATUSIMHU: MHOTOTPaHHUK,
ceueHrue MHOTOTpaHHUKa, KYO,
napaiesIenuIe]I, Mpu3ma,
nupamuia, GuUrypa u moBEpXHOCTh
BpaIeHHS, IIMIIMH/P, KOHYC, Iap,
cdepa, ceueHus: GUrypsl
BpAIECHHS, TUIOCKOCTH,
Kacatomascs cepsl, HUINHApPA,
KOHYCa, IUIOMIA/h TIOBEPXHOCTH
MUPaMHUJIBI, TPU3MBI, KOHYCA,
HUAJTUHIPA, TI0MAb chepbl, 00beM
KyOa, MpsIMOYTOJILHOTO
napauiesienumnesa, MupaMuIbl,
MIPU3MBI, IWIHH]PA, KOHYCA, IMapa;
yMeHHE U300pakaTh
MHOT'OI'PaHHHUKH U IOBEPXHOCTH
BPAIEHHS, UX CEUYCHUS OT PYKH, C
MIOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB H 3JIEKTPOHHBIX
CPEe/ACTB; yMEHHUE PaclO3HaBaTh
CHMMETPHIO B IPOCTPAHCTBE;
YMEHHUE paclo3HaBaTh PABUIbHBIE
MHOTOTPaHHUKH

Tema 3.1. IIpsimble u
IIJIOCKOCTH B IPOCTPAHCTBE

Tema 3.3. MHOrOrpaHHUKH U
KpyTJIble Tena

[IpakTuyeckoe 3aHsATHE
Ne 1 (camocTosiTenbHast
pabora)

ycTHBIH ompoc (11.5.1)

I111 - ymenue onepupoBarb
MNOHATUSIMU: JIBUXKECHUE B
IIPOCTPAHCTBE, MOAOOHBIE (PUTYPBI
B IIPOCTPAHCTBE; HCII0JIb30BaTh
OTHOILIEHUE IUIOIACH
MMOBEPXHOCTEH U 00HEMOB
NoI0OHBIX (pUTYp TIPU pelIeHUN
3ajau

Tema 3.3. MHOrOrpaHHUKH U
KpYTJble Tena

Tema 4.1 IIpodeccuonanpHo-
OPHEHTHPOBAHHBIC 331241

yCcTHBIN omnpoc (11.5.1)
[IpakTrueckoe 3aHsTHE
Nel (camocTosiTenbHast
pabora)

[IpakTrueckoe 3aHsTHE
Nel (camocTosiTenbpHas
pabora)




[112 - ymeHue BbIUUCTATH
T€OMETPUUYECKUE BEITMUUHBI
(mHa, yrou, omaas, 00beM,
IJIOLIA/1b IOBEPXHOCTH),
UCIOJIB3YS U3YyUeHHbIE (POpMYIIBI U
METO/IbI

Tema 3.3. MHOTOTrpaHHUKHU U
KpyTJIble Tela

Tema 4.1 [IpodeccuonanpHo-
OPHEHTUPOBAHHBIC 33]1a4H

[IpakTrueckoe 3aHsTHE
Nel (camocTosiTenbHas
pabora)
[IpakTudeckoe 3aHsATHE
Nel (camocTosiTenpHas
pabota)

I113 - ymenue onepupoBath
MOHATHSIMU: IPSMOYTOJIbHAS
CUCTEeMa KOOPJUHAT, KOOPANHATHI
TOYKH, BEKTOP, KOOPIUHATHI
BEKTOPa, CKaJISIPHOE
MIPOU3BEICHUE, YTOII MEXKIY
BEKTOpPaMH, CyMMa BEKTOPOB,
MIPOU3BECHNE BEKTOPA Ha YUCIIO;
HAXOJUTh C MIOMOIIBIO U3YUEHHBIX
(hopMyIT KOOPIMHATHI CEPEIMHBI
OTpe3Ka, PacCTOSTHUE MEXKIY ABYMS
TOYKAMH

Tema 3.2. KoopauHaTel 1
BEKTOPBI

yCTHBIN omnpoc (11.5.1)
[IpakTudeckoe 3aHgTHE
Ne 1 (camocTosiTenbHas
pabota)

[114 - ymenue BoIOUpAThH
MOJIXOISIINI U3YYEHHBIA METO/T
JUIs PELLEHNUs 3a/1a4H,
pacrno3HaBaThb MaTeMaTH4YECKHE
(bakThl 1 MaTeMaTUYECKUE MOJIEITN
B IIPUPOJIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHHUE
MIPUBOJIUTH IPUMEPHI
MaTEMaTHYECKUX OTKPBITUN
POCCHICKON 1 MUPOBOM
MaTEMaTHYECKON HAYKH

Tema 1.1. BBenenue

Tema 1.6. Hauana
MaTeMaTUYeCKOro aHaIu3a.
[IpousBoaHas u eé
MPUMEHEHHUE.

Tema 1.7. UnTerpan u ero
MIPUMEHEHHE

Tewma 2.1. KomOunaTopuka
Tema 2.2. DnemMeHTHI TEOpUH
BEPOATHOCTEMN U
MaTEeMaTH4ECKON CTaTUCTUKH
Tewma 3.1. Ilpsmsble u
IJIOCKOCTH B IIPOCTPAHCTBE

Tewma 3.2. Koopaunatse! u
BEKTOPBI

Tewma 3.3. MHOrOrpaHHUKH U
KpyTJble Tena

Tewma 4.1 IlpodeccronanbHo-
OpUEHTUPOBAHHBIC 33/IaUH

yCTHBIH ompoc (1.5.1)
[IpakTrueckoe 3ansTHE
Ne 1 (camocTosaTenbHas
pabora)

YCTHBIN OITpOC (11.5.1)
[IpakTudeckoe 3aHaTue
Ne 1 (camocTosiTenbHast
paborta)

YCTHBIM OITPOC (11.5.1)
[IpakTuueckoe 3anaTue
Ne 1 (camocTosiTenbHast
paborta)

YCTHBIN OITPOC (11.5.1)
[IpakTudeckoe 3aHaTue
Ne 1 (camocTosiTenbHast
pabora)
[IpakTrueckoe 3aHsTHE
No 1 (camocTosiTenpHast
pabora)
[IpakTudeckoe 3aHaTHe
Ne 1 (camocTosiTenbHast
pabora)
[IpakTrueckoe 3aHsTHE
No 1 (camocTosiTenbHast
pabora)

JUIsl OLIGHKH JTOCTHIKEHHUS 3allJIaHUPOBAHHBIX PE3yJIbTAaTOB OOYUEHHUS IO MpenMeTy pa3padoTaHbI
KOHTPOJIBHO-OLICHOYHBIE CPEACTBA Ul IPOBEACHUSA TEKYIEro KOHTPOJIS M IIPOMEKYTOUHOH
aTTecTaluy, KOTOpBIE IPWJIAraroTCst K paboueit IIporpaMMe IIpeaMeTa.



MHNHOBPHAYKHN POCCHUU
BJIIAJIMUBOCTOKCKUI T'OCYJTIAPCTBEHHBII YHUBEPCUTET

OOHA OHEHOYHbLIX CPEACTB
JUISL IPOBEICHUS TEKYIETO KOHTPOJIA ¥ POMEKYTOUYHOU aTTECTALUN
10 y4eOHOMY MPEIMETY

OO0I1.07 Mamemamurxa

MporpamMmsal HOATOTOBKH CIICHUAJIMUCTOB CPCAHCIO 3BCHA

43.02.17 Juzatin (no ompacnam)

®dopma 00yUdeHHUS: ouHasl

Bnamguoctok 2024



1 O0uIne cBeIeHUA

®onnx oneHouHbIX cpenctB (manee — ®OC) mpenHa3Ha4yeH IJisi KOHTPOJSA M OIEHKH
00pa3oBaTeNbHBIX JOCTHKEHUN OOydaronmmxcs mo mnporpamme ydeOHoro mpeamera QOI1.07
MaremaTuka.

®OC BrIIOYAIOT B c€0s1 KOHTPOJIBHBIE MaTePUAIIBI IS TPOBEACHUS TEKYIIEr0 KOHTPOJIS
YCIIEBAEMOCTH M TIPOMEXKYTOYHOW aTTECTAlMU MO MPEAMETY, KOTopas MpOBOAUTCA B (opme
9K3aMeHa (C MCIOJIb30BAaHWEM OIICHOYHOTO CpEJCTBAa — YCTHBIM ompoc B (popmMe OTBETOB Ha
BOTIPOCHI OHMIIETOB, BBITIOJTHEHUE MMUCHMEHHBIX 33JTaHUH )

2 Ilnanupyemble pe3yjabTaTbl OO0y4YeHHUS MO MpeaMeTy, oOOecrnedynBalOIIue
pe3yJIbTaThl 0CBOEHHS 00Pa30BaTeIbHON MPOrpaMMbl

Kon
pesynbrara HaumenoBanue pe3ynbTaTa 00ydeHus’
00y4enus’
11 c(hOpPMUPOBAHHOCTH MPEICTABICHUH O MATEMATUKE KAK YHUBEPCAIILHOM S3bIKE HAYKH,
CPEJICTBE MOJICIIMPOBAHUS SABICHHI H IIPOLIECCOB, HAECAX U METOIAX MATEMATUKH
NOHMMaHHE 3HAYMMOCTH MAT€MaTUKH [Jis  HAyYHO-TEXHMYECKOTO  IIPOrpecca,
he c()OPMUPOBAHHOCTh OTHOLICHUS K MAaTEeMAaTHKE Kak K 4YacTH OOIIEYeNOBEYECKOM

KyJbTYpbl 4Y€pe3 3HAKOMCTBO C HWCTOPUEH pa3BUTUA MaTEMaTHKH, 3BOJIIOLUEH
MaTeMaTU4YECKUX Uaei

Pa3BUTUC JIOTUYECKOT'O MBIIIIJICHHUSA, IIPOCTPAHCTBECHHOI'O BOO6pa)KeHI/I$1, aHFOpHTMH‘IeCKOﬁ
3 KYJIbTYpbl, KPUTHYHOCTH MBINUICHHS Ha YpOBHE, HEOOXOAMMOM Ui Oymymie
po(ecCHOHAIBHOMN AEATENBHOCTH, JJIs POJI0JDKEHIS 00pa30BaHusI U CaMOOOpa30BaHMSI

OBJIAACHUEC MAaTCMAaTUUYCCKUMH 3HAHUAMU U YMCHUAMU, HGOGXOILI/IMLIMI/I B HOBCGI[HCBHOﬁ
JKU3HU, IJIA OCBOCHHA CMCXKHBIX CCTCCTBCHHO- HAYYHbLIX AUCHUIUIMH W OWCLHUIIIINH

T4 Mpo(heCCHOHATBHOTO IUKIA, U TOJy4deHHsT 00pa3oBaHUs B 0OJACTIX, HE TPEOYIOMIHMX
yrIyOJICHHOM MAaTEMAaTUYECKOM MOJINOTOBKU

115 TFOTOBHOCTh | (iHOCOGHOCTI) K 00pa3oBaHMIO, B TOM 4YHCIIE CamM00Opa30BaHMIO, Ha
MPOTSHKEHUU BCEH KU3HU

16 CO3HATEIbHOE OTHOIICHWE K HEMPEephIBHOMY OOpa30BaHHMIO KaK YCIIOBUIO YCIIEUTHON
po(eCcCHOHATIBLHON M OOIIECTBEHHOM JIEATEIIbHOCTH

17 FOTOBHOCTh M CIHOCOOHOCTh K CaMOCTOSTEIBHOH TBOPYECKOW M OTBETCTBEHHOMU
JESTeLHOCTH
TOTOBHOCTh K KOJUIEKTUBHOW paboTe, COTPYyIHUYECTBY CO CBEPCTHUKAMH B

JI8 o0Opa3oBaTebHOM, OOIIECTBEHHO-IOJIE3HOH, YYeOHO-HCCIICI0BATEILCKOM, POSKTHOH U
JIIPYTUX BAIAX NESTEIbHOCTH

19 OTHOIIIEHUE K MPO(EeCCHOHATHHON JEATETbHOCTH KaK BO3MOXHOCTH Y4YacTHs B PEIICHUU
JINYHBIX, O0IIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIEHAIIMOHAIEHBIX IPOOIIeM

M1 YMEHHE OMNpeAeATh LEIM JACSITeIbHOCTH, 3a]aBaTh IapaMeTpbl M KPUTEPHH HUX
IOCTIDKEHUS

M2 YMEHHE BHOCHTb KOPPEKTHBbI B JEATENLHOCTD, OLCHMBATL COOTBETCTBAE PE3YNLTATOB
1[EJIsIM, OTICHUBATh PUCKU MOCIIEICTBUH IEATEIEHOCTH

M3 BJIaACHHUEC HaBBIKAMHN HO3HaBaTeJ'[I)HOI71, yqe6Ho- HCCHC}IOBaTeJ’ILCKOﬁ u HpOCKTHOﬁ
ACATCIIBHOCTH, HABBIKAMHU PA3pPCIICHUA HpO6HeM

M4 CIIOCOOHOCTP W TOTOBHOCTH K CaMOCTOSTEIBHOMY IIOWCKY METOJIOB  pEIICHUs

MPAKTUYCCKHUX 3a1a4, IPUMCHCHUIO PA3JIMIHBIX MCTOJOB IMO3HAHUA

CIOCOOHOCTh BBIABIIATH INPUUMHHO-CIEICTBEHHBIC CBSI3M M aKTyaJU3UpOBaTh 3ajady,
M5 BBIJIBUTaTh THIIOTE3y €€ PEIICHUs,, HaXOAUTh apryMEHThl IJIS JJ0Ka3aTeJIbCTBA CBOHUX
YTBEPKACHUH, 3a71aBaTh MapaMeTPhl U KPUTEPHH PEHICHUSI

CIIOCOOHOCTh aHANM3UPOBaTh TOJNYYCHHBIE B XOJE PEIICHUS 3ala4dl  PEe3YJIbTaThl,
M6 KPUTHYECKH OLIEHWBaTh WX JOCTOBEPHOCTh, IPOTHO3MPOBATH HM3MEHEHHE B HOBBIX
YCIOBUSIX

CIIOCOOHOCTh BBIABUI'aTb HOBBIC UJCHU, MPEAJIAraTb OPUTMHAJIBHBIC MOAXOAbI U PCIICHUA,

M7
CTaBUTH Hp06HeMI>I " 3a1a491, JOITYCKAOIUC aJIbTCPHATUBHBIC PCUHICHUA




Kog
pesynbrara
00yuenus’

HaumeHnoBanue pe3yabTaTa 00ydeHus’

M8

BIIQJICHAC HaBBIKAMHU TMOJy4YeHHs WH(GOPMAIMU W3 WMCTOYHUKOB PAa3HBIX THIIOB,
CIIOCOOHOCTh  CaMOCTOSITEIBHO OCYIIECTBIATh TIOWMCK, aHallu3, CHCTEMAaTH3AlUI0 U
HWHTEPIIpeTannio HHPOPMAIMK PA3IWIHBIX BUJOB U (hOpM MpEACTaBICHUS

M9

CITOCOOHOCTh OCYHIECTBJIATHE KOMMYHHKAIIUH BO BCEX ccl)epax JKU3HHU, apTyMEHTHUPOBAHHO
BECTU AUAJIOr, YMETh CMATYaTh KOH(bJ'II/IKTHI)Ie CUTyalluu, pa3BCPHYTO U JIOTUIHO U3JIaraTb
CBOIO TOYKY 3pCHHUS C UCIIOJIb30BAHUEM A3BIKOBBIX CPEACTB

M10

CIIOCOOHOCTH TOHUMATh W HMCIIONB30BATh MIPEUMYIIECTBA KOMAHIHOW W WHAWBHIYaTbHON
paboTsl;

MPUHUMATh II€I1 COBMECTHOM JEATEIbHOCTH, OpPraHW30BHIBATH M KOOPAMHHPOBATH
JEHCTBUA IO €€ TOCTYOXKCHHIO: COCTABIIATh IUIAH ACHCTBUI, pacnpelessaTh poJid C YUETOM
MHEHHUI Y9aCTHUKOB 00CYX/IaTh Pe3yIbTaThl COBMECTHOU PabOTHI;

npeajiaratb HOBBIC IPOCKTHI, OLICHUBATH HJACHU C IMO3MIMU HOBU3HBI, OPUIMHAJIBHOCTH,
NPaKTUYECKON 3HAYUMOCTH;

OCYIIECTBJIATh MO3UTHBHOE CTPATETHYECKOE IMMOBENEHHE B PA3NWYHBIX CHUTYAIHsIX,
MPOSABJIATH TBOPUYCCTBO U B006pa)KeHI/IC, 6I)ITI) WHUIIMAaTUBHBIM.

MIl11

YMCHUC CaMOCTOATCILHO COCTABJIATH IJIAH PCHICHUA HpO6HeMI>I C Y4€TOM HMCIOUIUXCH
peCypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPENOYTECHHHA

M12

CIOCOOHOCTDH J1aBaTh OLICHKY HOBBIM CHUTYAalMsM, BHOCUTb KOPPEKTHUBBI B JESTEIBHOCTD,
OLICHMBATb COOTBCTCTBUC PE3YJILTATOB LICIIAM;

BlaJIcHMEC HaBBIKAMH TI03HABATEIBHOW peQIEKCHMH KaK OCO3HAaHHUs COBEpIIAEMBIX
JEHUCTBUN U MBICIUTENbHBIX NPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUI;

HCTIOJIb30BaHHE TPUEMOB peIICKCHH IJIsl OLIEHKH CUTYalluH, BBLIOOpa BEPHOTO PELICHUS

I11

BJIaJCHUC METOdaMH J0Ka3aTcjIbCTB, aJropuTMaM =~ pCUICHHUA 3aJga4, YMCHHE
q)OpMy.]'II/IPOBaTB OIpEACICHUA, AaKCHUOMbI U TCOPEMBI, MNPHUMCHATH UX, MIPOBOJUTH
JA0Ka3aTCJIbHBIC pACCYXXACHUA B XOAC PCUICHUA 3a1a1

112

yYMEHHUE OIEepHPOBaTh MOHATUIMHU: CTEIICHb YHCIIa, JIorapuM YKcia; yMEHHE BBITOIHSITH
BBIUUCIICHHE 3HAUCHHUH W MpeoOpa3oBaHMs BBIPAKEHUH CO CTENEHSMHU W Jiorapudpmamu,
npeoOpa3oBaHus APOOHO-PAIMOHAIBHBIX BBIPAKECHUI

113

YMEHUE OIIEpUPOBATh MOHATUSMU: PALMOHAIbHBIC, UPPALMOHAIIBHBIE, I10KA3aTelIbHBIE,
CTETIeHHbIe, Jorapu(MUUECKHE, TPUTOHOMETPUYECKHE YPaBHEHHS W HEPaBEHCTBA, HX
CUCTEMBI

114

YMEHHUE OINEpHUPOBaTh MOHATHSAMHU: (QYHKIHS, HENpepbiBHas (QYHKLUUS, HPOU3BOAHASI,
nepBooOpa3Hasi,  OINpEIENCHHbI  HMHTErpaj; yMEHHE  HaXOAUTb  MPOM3BOIHBIC
JIIEMEHTAPHBIX  (QYHKIWMH, WCIONB3Yysl CIpPaBOYHBIE MaTepHajbl; HCCIEAOBaTh B
OpocTeHIINX cioy4dasx (GYHKUMM Ha MOHOTOHHOCTb, HAaXOAWTh HAWOOJbLIME U
HaMMEHBIINE 3HA4YeHUS! (DYHKUMH; CTPOUTH Ipad)KM MHOTOWIECHOB C HCIIOJIB30BaHUEM
amnmapaTa MaTeMaTH4eCKOro aHaJIN3a; MPUMEHSTh MPOU3BOJHYIO MPU PEIICHUH 33134 Ha
JBIKEHHE; pelaTh NPaKTUKO-OPHEHTHPOBAaHHBIE 331a4i Ha HAaHOOJbIIEe U HaWMEHbBIIINE
3HAYEHMsI, HA HAXOXKIACHHE IIYyTH, CKOPOCTH M YCKOPEHMSI

I15

yYMEHHUE ONEepUPOBATh MOHATHAMHU: palUOHANbHAs (QYHKIMSA, NOKa3aTedbHas (QYHKIHS,
crerieHHass (QyHKUUs, Jorapudmuveckas QYHKIWS, TPUTOHOMETPHYCCKHE (YHKIUH,
oOpaTHble (YHKLIMH; yMEHHE CTPOUTH TpapHUKH H3YYEHHBIX (YHKUUH, HCIOIB30BAThH
rpadUKy TpU W3YYEHWH IPOLECCOB M 3aBUCHUMOCTEH, IPW PELICHWH 3afad W3 APyrux
Y4eOHBIX TIPEJIMETOB U 3ajlad M3 PEabHOW KHM3HH; BBIpAXKATh (POPMYJIaMH 3aBHCUMOCTH
MEXy BeTHYMHAMHI

I16

YMEHHE pellaTh TEKCTOBBIC 33aJla4d Pa3HBIX THUIOB (B TOM YHWCJIE€ Ha MPOLEHTHI, TOIU U
4acTH, Ha JBW)KCHUE, padOTy, CTOMMOCTh TOBApOB W YCIYT, HAJIOTH, 33aJa4d U3 001acTu
yIpaBJICHUs TUYHBIMUA U CEMEHHBIMY (PHHAHCAMU); COCTABJIATH BHIPAKEHUS, YPaBHEHUS,
HEPaBEHCTBA U UX CHCTEMBI IO YCJIOBHIO 33Jaud, UCCIEAOBATh MOJYYCHHOE PEUICHUE U
OIICHUBATh MPABJIONIOI00HOCTh PE3yIbTaTOB

17

YMEHHE OIEPHUPOBATh MOHATHUAMU: CpeaHee apupMETHUECKOE, MeIuaHa, HAauOOJIbIIee W
HanMEHbBIIICE 3HAYCHWS, pa3Max, AUCIEPCHs, CTaHAApPTHOE OTKJIOHCHHWE YHCIOBOTO
Ha0opa, YMCHHE W3BJICKaTh, WHTEPIPETUPOBATh HH(POPMAIHIO, TPEIACTABICHHYIO B
Ta0NuIax, Ha JuarpaMmax, rpadukax, OTpa)karolIyl0 CBOWCTBA PEalbHBIX MPOIECCOB U
SIBJICHHM; TIPEACTABIATh WHOOPMAIMIO C TOMOIIBIO TAOIUI] M JAWArpamMM; HMCCIEIOBATH




Kog
pesynbrara
00yuenus’

HaumeHnoBanue pe3yabTaTa 00ydeHus’

CTaTUCTUYCCKUC JAaHHBIC, B TOM YHCJIC C MPUMCHCHUCM I‘pa(bI/I‘leCKI/IX METOA0B H
OJICKTPOHHBIX CPCACTB

18

YMEHHUE ONEPUPOBATh HOHATUAMU: CIIy4aiHbII OIBIT U CIy4aliHOE COOBITHE, BEPOATHOCTD
CJIy4ailHOTO COOBITHSI; YMEHHE BBIYHMCIIATH BEPOSTHOCTD C UCIOJIB30BaHUEM I'padUuecKuX
METOZAOB; MIPUMEHSTH (OPMYJIBI CIOKEHUSI 1 YMHOXKEHHUSI BEPOSITHOCTEH, KOMOMHATOPHEIE
¢bakTel ¥ (HOPMyNBI IIPHU PEIICHUH 3a7ad; OLCHUBATh BEPOSTHOCTH PEATBHBIX COOBITHI;
3HAKOMCTBO CO CIIyYailHBIMM BEJIMYMHAMH;, YMEHHE IPHUBOAUTH NPHUMEPHI IMPOSBICHUS
3aKOHa OOJBIINX YUCEN B IPUPOAHBIX M OOIIECTBEHHBIX SIBJICHUSIX

119

YMEHHE ONEpHUpPOBATh MOHATHAMM: TOYKa, IMpsMas, IUIOCKOCTh, IPOCTPAaHCTBO,
IBYT'PaHHBIM yroJjl, CKpEeIIMBArOIIUECs MIPsIMble, NapauIeIbHOCTh U IEPIEHIUKYISIPHOCTD
IPSMBIX U TJIOCKOCTEH, YTOJI MEXIY MPAMBIMU, YTOJI MEXIy NPSIMOI U MJIOCKOCTBIO, YIOJl
MEXy TUIOCKOCTAMH, PACCTOSHUE OT TOYKH /10 IUIOCKOCTH, PACCTOSHUE MEXKIY PSIMBIMH,
paccTosiHuEe MEXAY INIOCKOCTAMH; YMEHHE HCIIOIb30BaTh IPH PEIICHUH 3a/a4 U3yUCHHbIE
(akThl M TEOpEeMbl IJIAHUMETPHM; YMEHHUE OLICHUBATh Pa3Mepbl OOBEKTOB OKPYKAIOIIErO
MHpa

IT10

YMCHHUC OICPUPOBATH TMMOHATUAMU: MHOIOIpaHHUK, CCEUCHHUEC MHOI'OI'paHHUKA, Ky6,
napajuleNieniimne], Mmpu3Ma, NupaMuna, (GuUrypa W TOBEPXHOCTb BpAIICHHS, LMIHHID,
KOHyc, map, cdepa, cedeHus QUTYpPHl BpallleHHUs, IUIOCKOCTh, Kacaromascs cdepsl,
OWIKMHIpaA, KOHYyCa, IUIOIIAaAb IIOBEPXHOCTH MHPAaMHUIBI, MPHU3MBI, KOHycCa, LMIHHIDPA,
wionaas chepsl, 00beM Kyba, IpsSMOYTOJIFHOTO Mapaulesienune/ia, THPaMUIbI, TPU3MBI,
WIMHApA, KOHyca, Imapa; yMEHHE H300pakaTh MHOTOTPAaHHUKH M ITIOBEPXHOCTH
BpalCHus, UX CCUCHUA OT PYKH, C IOMOIIBIO YEPTCIKHBIX HHCTPYMCHTOB U 3JICKTPOHHBIX
CPEACTB; YMEHHE paclo3HaBaTh CHUMMETPHIO B IPOCTPAHCTBE; YMEHHE paclo3HaBaTh
IpaBHJIbHBIE MHOTOTPAHHUKU

11

YMEHHUE OINEpUPOBaTh HOHATHUAMH: ABIKCHHE B IPOCTPAHCTBE, MOAOOHBIE (UIYpHI B
MPOCTPAHCTBE; HCIOJIB30BaTh OTHOIEHHE TUIOMIAJe IMOBEPXHOCTEH W 00BEMOB
1oJ00HBIX (GUrYp NIPH PELICHUH 3a1a4

112

YMEHHUE BBIYHMCIISITh TEOMETPUUYECKHUE BEIWIMHBI (AJIMHA, YTOJ, IUIOMAAb, 00beM, MJIOMab
MOBEPXHOCTH), HCMIOJIB3Ysl N3yUEeHHBIE OPMYJITBI U METOIBI

113

YMEHHUE OIEePUPOBATH MOHATHUSIMHU: MPSIMOYTOJbHAS CHUCTEMa KOOPAMHAT, KOOPIUHATHI
TOYKH, BEKTOP, KOOPJIUHATHI BEKTOPA, CKAISPHOE MPOU3BEICHUE, YTOJ MEXYy BEKTOPaMH,
CyMMa BEKTOPOB, IPOM3BE/IEHUE BEKTOpPA HA YMCIIO; HAXOJUTh C MOMOIIBI0 HM3YYEHHBIX
(hopMyJT KOOPAUHATHI CEPEMHBI OTPE3Ka, PACCTOSHUE MEXKIY JABYMS TOUKAMHU

1114

YMEHHUE BBHIOMPATH MOJIXOJSIINN U3YICHHBIH METOJ JUIS PEIISHUs 3a7add, pacro3HaBaTh
MaTeMaTHdeckue (akThl U MaTeMaTHYeCKHe MOJIENd B TMPHUPOJHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B MCKYCCTBE; YMEHHME MPUBOJUTH IPUMEPHl MaTEeMaTHUYECKUX OTKPBITHI
pOCCHIICKON U MUPOBOM MaTeMaTU4YECKON HAyKU




3 CooTBeTCTBHE OLIEHOYHBIX CPEICTB KOHTPOJIUPYEMbIM pe3yJibTaTaM 00y4YeHust

3.1 CpeacrBa, npuMeHsieMble J1JI51 OlleHKH YPOBHSI T€OPEeTUYECKOI MOAr0TOBKHU

Kpatkoe
HAaMMEHOBaHUE
paznena
(Momymst) /
TEMBI
npeaMera

Kon
pe3yib
TaTa
o0yue
HUS

I[Toka3zaTens? OBIAAEHUS
pe3ynpTaTamMu 00ydeHus

HaumenoBanue o1ieHOYHOI'O
CpEJCTBA U MPEJICTABIICHUE €TO B
dO0C3

Texymmii
KOHTpOJIE

IIpomexyTouHas
arrecranus®

Pa3znen 1. Aareopa.

Tema 1.1
Bsenenue

1114

Croco0HOCTh EPEUHCIUTh 001aCTH
NPUMEHCHHUS] MATEMATHKH B
peaHbHOﬁ JKHM3HH, Ha3BaTb OCHOBHBIX
YUCHBIX-MAaTCMAaTUKOB 1 UX BKJIaJ B

HayKy

112

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

M6

CrnocoOGHOCTb aHATM3UPOBATH PaHEe
HOJTyYEeHHBIH OIIBIT, 0OBSICHUTH CBOIO
TOYKY 3pEHHS

MI11

CriocoOHOCTh KJIacCHOUIIPOBATH
CBOM 3HaHHs

M8

CriocoOHOCTh aHANTU3UPOBATD,
0000111aTh U JeNaTh BBIBOHI,
OMHpPAsCh Ha 3HAHUS U3 PA3TUYHBIX
MPEeIMETHBIX 00J1acTen

J

Cr1ocoOHOCTb OOBSICHUTD SIBJICHHUE
OKPYIKAIOIIEro Mupa
MATEMATUUYECKUM SI3bIKOM

Yemuwiti onpoc
(n. 5.1)

Tema 1.2.
Pa3Butne
TOHSATHS O
qucie

112

CrocoOHOCTh ONPEIEIUTh OCHOBHBIC
YHCIIOBBIC MHOKECTBA, YITOPSAI0UNTh
nx. CnocoOHOCTh OOBSICHUTD
HaJIMYMe MHOKECTBA YHCIIOBBIX
CHUCTEM.

J1

CrocoOHOCTb OOBSICHUTD SIBJIEHUE
OKPY’KaroIlero Mupa
MATEMATHUUYCCKHUM SI3BIKOM

J14

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

Konmponvnas
paboma (n.6.2,
sapuarm 1-2,
3a0anus 1-3)
Pasnoyposnesvie
3a0auu u 3a0aHUs
(n.6.3, sapuanm
1-2, 3a0anue 19)

Yemmuwuii onpoc
(n.5.1, sonpocwl

1-3)

Tema 1.3.
DOYHKIUHU U
rpaduku

Ml

CrocoOHOCTb COCTABIISTE IUIAH
JIEATENBHOCTH

J3

Cr1ocoOHOCTE UCCIIEN0BATE SIBIICHNE
Y JIeTIaTh BBIBOJIBI O IMOJTYYCHHBIX
3aKOHOMEPHOCTSIX

Bonpocwt 0ns
oxsamena (n.6.1)
Konmponvnas
paboma (n.6.2,
sapuarm 1-2,
3.4-6)

Yemmuwi onpoc

(n.5.1, eonpocwi
4-8)

Tema 1.4.
Kopsn,

IT1

Cnoco6HOCTE ChOpPMYITHPOBATH
JTIOKA3aTeJIbCTBO PEIICHUS,

Yemuwi onpoc

(n.5.1, 6onpocei Bonpocwt 0ns




Kpartkoe Kon HaunmMenoBaHue 011eHOYHOTO
HaHMCHOBAHUC | o3y, , CpeCTBa M IPEACTABIEHHUE €TO B
paznena IToxazaTenb oBnageHUs ®OC?
(momyns) / rara pe3yIbTaTaMu 00y4eH s ~
TEMEI 00y4e Texymmii ITpomexyrounas
npeaMeTa HUS KOHTpOJIE arrecranus’
CTETICHH U NPEIOCTABUTH APTYMEHTHI 9-34) akzamena (n.6.1)
JorapruMbI CriocoOHOCTh O0HAPYKUBATh CBSI3U Konmponvnas
MEXTY IHACLMILUIMHAMHU, paboma (n.6.2,
114 WCTIOJIb30BaTh MaTeMaTH4YeCcKHe sapuanm 1-2,
MPUEMBI TIPH PEIICHWH 3amad |3 3.7-15)
JPYTUX HAYK ¥ B TIOBCEAHEBHON Pasnoyposnessie
JKU3HU 3a0ayu u 3a0aHus
Crroco0HOCTBH CBOOOIHO (n.6.3, eapuanm
112 OTIEPUPOBATH MOHATHSIMH: CTETICHb 1-2, 3a0anus 10,
YHcIIa, Jorapudm Jucia 16, 17, 19)
CriocobHOCTh cHOpMYITHPOBATH Bonpocul ons
Tema 1.5. 11 JIOKa3aTeNIbCTBO peIIeHus, . aKkzamena (n.6.1)
Yemuwiu onpoc
OCHOBBI MPEIOCTABUTH apTyMEHTHI (n.5.1, sonpocel Pasnoyposnesvie
TPUTOHOMET- CrocoOHOCTh OOBSICHHUTH CBOIO 35_57’) 3a0ayu u 3a0aHus
puu M9 TOYKY 3pEHHUS], UCIIOJIb30BATh (n.6.3, sapuanm
aJIeKBaTHBIE S3BIKOBBIE CPE/ICTBA 1-2, 3a0anue 18)
CriocoOHOCTB CHOPMYITHPOBATH
Tema 1.6. 1 JIOKa3aTeNbCTBO PEIICHUS, Bonpocut 0ns
Hauana MIPETOCTABUTH APTYMEHTHI axzamena (n.6.1)
MaremaTtugec CriocoOHOCTh IPOAHATTU3UPOBATH Yemuwiti onpoc | Pasnoypoenesvie
KOT'O aHaJIn3a. e HCTOPHIO PAa3BUTHS MATEMATHKH U (n.5.1, sonpocuvl | 3a0ayu u 3a0anus
[IpousBoaHas COOTHECTH €€ ¢ HayYyHO- 58-65) (n.6.3, sapuanm
ueé TEXHUYIECKHUM MIPOTPECCOM 1-2, 3a0anusn 1-5,
MIpUMEHEHHE T4 CriocoOHOCTh IPUMEHSTD 13)
MPOM3BOJIHYIO MPH PELICHUU 3a]1a4
CriocoOHOCTh aHAIN3UPOBATH Bonpocut 0ns
Tema 1.7, 14 | TMOyHEHHbIE SHAHUA H HCTIONB30BATH ) oxzamena (n.6.1)
WX JUTSL ONTUCAHUS PeaTbHBIX Yemuwuit onpoc | Pasnoyposnesvie
WnTerpan n N
ero 3aBUCUMOCTEH (n.5.1, sonpocuvl | 3a0ayu u 3a0anus
NIPUMEHEHNE CrocoOHOCTh TIOJIEP)KUBATH 66-73) (n.6.3, eapuarm
JI6 1-2, 3a0anus 6, 7,

HUHTCPEC K ACATCIBHOCTH

12)

Paznen 2. KomonnaTopu

Ka, CTATUCTUKA U TCOpUs BepOﬂT]—[OCTeﬁ.

CrocoOHOCTh TIEPEUUCTUTE 00JIaCTH
MPUMEHEHUS] MATEMaTUKH B

Bonpocwt 05

1114 | peanpHOM XU3HH, HA3BATh OCHOBHBIX . axzamena (n.6.1)
Tema 2.1. Yemmuwiii
YYEHBIX-MaTeMaTHUKOB M UX BKJIaJ] B Pasnoyposneswvie
KomOunaropu onpoc(n.5.1,
HayKy 3a0a4u U 3a0aHUs
Ka sonpocul 74-86)
CrocoOHOCTh OOBSICHUTD  SIBIICHUE (n.6.3, eapuanm
J1 OKPY’KaroIlero Mupa 1-2, 3a0anue 11)
MaTEeMaTHYECKUM SI3BIKOM
CriocoOHOCTh IepEeYNCIUTh
Tema 2.2. OCHOBHBIC MATEMAaTHYCCKUC
DNEeMEHTHI MOHATHUS, OOBSICHUTh KaXJI0€ U3 HUX,
TEOpUH m CBSI3aTh TH MOHATHSI C peATbHBIMU
BEPOATHOCTEMN SABJICHUSIMHU.
u Cnoco6HOCTE C(hOpPMYITHPOBATH
MaTeMAaTHUECK JTIOKA3aTeNIbCTBO PEIICHUS,
Ol CTATUCTUKU MPEJIOCTABUThH apTYMEHTHI
117 CrocoOHOCTh OTIEPUPOBATH




Kpatkoe
HAaMMEHOBaHUE
paznena
(Momyms) /
TEMBI
npeamera

Kog
pe3yib
TaTa
o0yde
HUS

[Toka3zaTens? OBIAAEHUS
pesynpTaTamu 00ydeHus

HaumenoBanue o1ieHOYHOI'O
CpEJICTBA U MPEJICTABIICHUE €TO B
dOC?

Texkymmii
KOHTpOJIE

IIpomexyTouHast
arTecTanus’

MaTEeMaTHYECKUMH TTOHSTUSMHU:
cpenHee apuMeTHIECKOe, MeInaHa,
HauOOJIbIIICe U HAUMCHBIIICE
3HAYCHHMS, pPa3Max, JIUCIIEPCHs,
CTaHJAPTHOE OTKIIOHEHHE YHCIIOBOTO
Habopa

118

CriocobHOCTH ONIepUpPOBAThH
MOHATHUAMU: CIIy4allHbIN OMNBIT U
CIIy4aifHOe COOBITHE, BEPOSTHOCTh
CITY9aifHOTO COOBITHS

M8

CriocoOHOCTh  aHAJIM3UPOBATH,
KJIacCH(UIMPOBATH, YIIOPSI0YHBATD,
OLICHMBATh ¥ HHTEPIIPETHPOBATH
WHPOPMALUIO, TOTYYaeMyI0 U3
Pa3JINYHbIX UCTOYHHUKOB

Yemmuwut onpoc

(n.5.1, sonpocwvl
87-101)

Bonpocut ons
axzamena (n.6.1)
Pasnoyposnesvie
3a0ayu U 3a0aHus
(n.6.3, eapuanm
1-2, 3a0anue 11)

Pa3ngen 3. I'eom

eTpus.

Tema 3.1.
[IpsimMble 1
IIJIOCKOCTH B
IIPOCTPAHCTBE

1114

Cnoco0HOCTh EPEUHCIUTh 001aCTH
IMPUMCHCHUA MaTEMAaTUKU B
peabHOM KM3HHU, HAa3BaTh OCHOBHBIX
YUCHBIX-MAaTEMAaTUKOB 1 UX BKJIa B

HayKy

119

CriocobHOCTH OIIEpUpPOBATH
MOHATHAMU: TOUKA, IpsMas,
IUIOCKOCTB, ITPOCTPAHCTBO,
JIBYI'PaHHBIHI yrod,
CKpEIIMBAOLIUECS MPSMBIE,
MapauIeIbHOCTh U
NEPIEHANKYJIIPHOCTD NPSIMBIX U
IUIOCKOCTEN, YIoJl MEXKAY HPSMBIMH,
YTOJI MEXy IPSAMON U TIOCKOCTEIO,
YIOJI MEXY TUIOCKOCTSIMU,
PacCTOSHUE OT TOYKH JI0 INIOCKOCTH,
PacCTOsIHUE MEXKY NPSIMBIMU,
PacCTOSIHUE MEXKY IJIOCKOCTSIMU

M9

CrocoOHOCTE OOBSICHUTE CBOIO
TOYKY 3pSHHS, UCTIOIH30BATh
aJICKBaTHBIE S3BIKOBBIE CPEJICTBA

J3

CriocoGHOCTH clienaTh YepTex K
3aJIaHUI0, CTPYMITUPOBATH HECKOIIBKO
TreOMETPUUYECKUX (PUTYpP, CPAaBHUBATH
MOJTy4EeHHBIE PE3yIIbTATHI C
IIOCTaBJICHHOM 3a/1a4yeil

M5

CriocoOHOCTD BBISBIISATH TPUIUHHO-
CIIEICTBEHHEIE CBS3U U
aKTyaJlu3UpOBaTh 3ajauy, BbIIBUTaTh
TUIIOTE3Y €€ PEIICHHUs, HaXOIUTh
apryMeHTHI JUTsl JOKa3aTelbCTBa
CBOMX yTBEPIKJICHUH, 3a]1aBaTh
rapaMeTphl ¥ KPUTEPUH PEIICHHUS

Bonpocul ons
axsamena (n.6.1)
Konmponvnas
paboma (n.6.2,
sapuanm 1-2,
3.16, 17)
Pasnoyposnesuvie
3a0auu U 3a0anus

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

Yemuwuii onpoc
(n.5.1, eonpocwi
102-121)




Kpartkoe Kon HaunmMenoBaHue 011eHOYHOTO
HaHMCHOBAHUC | o3y, , CpeCTBa M IPEACTABIEHHUE €TO B
paszmena Tara IToka3arens” oBIagEeHUS DOOC?
(Momyns) / 5 pe3yibTaTaMy 00yJIeHUs "
TEMEI 00yue Texymmii ITpomexyrounas
npeaMeTa HUS KOHTpOJIE arrecranus’
CriocobHOCTH ONIepUpPOBAaTh
HNOHATHSMU: TIPSMOYTOJIbHAS
cucTeMa KOOPAWHAT, KOOPAHHATHI
113 | TOUKH, BEKTOp, KOOP/HHATHI
BEKTOpa, CKAIIPHOE [IPOU3BEIEHHE,
yroJl MEeXAy BEKTOpaMH, CyMMa Bonpocut 0ns
Tema 3.2. BEKTOPOB, POU3BEACHNE BEKTOpa Ha . aKkzamena (n.6.1)
Yemuwiti onpoc
KoopnuHnatst YHCIIO Konumponwvnas
(n.5.1, sonpocwl
Y BEKTOPHI CrocoOHOCTh TUIaHUPOBATh 122-134) paboma (n.6.2,
M4 | caMOCTOSTENbHBINA TOUCK METOIOB eapuanm 1-2,
pelIeHus NPAaKTHYECKHUX 3324 3.18-20)
Croco0GHOCTE clienaTh YepTex K
3aJaHHI0, CTPYIIIUPOBATh HECKOIBKO
JI3 reoMeTpryYecKux (puryp, cpaBHHUBATh
MOJTy4eHHBIE PE3yIIbTATHI C
MTOCTaBICHHON 3aaa4ei
Croco0HOCTh IEpEUHCIATH
[110 | OCHOBHbIC OHATHS O MIOCKHX H
MPOCTPAHCTBEHHBIX (pUTYpax,
OIKCHIBATh UX CBOMCTBA
CriocobHOCTh chOpMYITHPOBATH
I11 JTIOKa3aTeIbCTBO PEIICHUS,
NPEIOCTABUTH APTYMEHTHI
P LY Bonpocul ons
CriocobHOCTE OIIEpUpPOBATH
oxzamena (n.6.1)
Tema 3.3. MOHATUSMHA: JBMKEHHE B .
Yemmuwuii onpoc | Pasnoypogneswie
MHororpanHu MPOCTPAHCTBE, OJ00HKIE GUTYPHI B
KU U KPYIJIbIE I111 | mpocTpaHCTBE; UCIIOJIB30BATh (n.5.1, eonpocur | sadasu u sadanus
pyL poctp ’ . 135-201) (n.6.3, sapuanm
Tena. OTHOILICHHUE MJI0MAAeH
o 1-2, 3a0anus 8,
MOBEPXHOCTEH U 00HEMOB TIOJJOOHBIX 14, 15, 20)
¢GuUryp npm peneHuu 3aaq T
CriocoOHOCTh IJIaHUPOBATh
M4 CaMOCTOSTENLHBIN ITIOMCK METOZIOB
peleHHs NPAaKTHYECKUX 3189
CriocoOHOCTE OOBSICHUTD  SIBIICHUE
J OKPY’KaroILEero Mupa

MATEMAaTHYCCKHM SI3BIKOM




3.2 CpenctBa, NpuMeHsieMble ISl OLEHKH YPOBHS IPAKTHYEeCKOH MOAT0OTOBKH

Kpatkoe Kon HaumeHnoBaHue O1IEHOYHOTO CpeJICTBa
HaHMCHOBAHUC | o3y, u npeacTasiaenne ero B @OC
pasnena Tara [MTokazaTens OBIagEHUS
(Momynst) / oGvae pe3yabTaTamMu 00y4YeHuUs Texymuit IIpomexyTouHas
TCMBI Y KOHTPOJITh aTTecTanus
peaMeTa HUA
Paznen 1. Aareopa.
CrocoOHOCTh TPUMEHSTh
CTaH/IapTHbIE TIPHEMBI PETIICHUS
3 panroHaIbHBIX,
UPPAOHATBHBIX, Konmponvnas
Tema 1.2. ITOKA3aTebHBIX, CTCIICHHBIX paboma (n.6.2,
Pasutne ypaBHEHMH U HEPABEHCTB Camocmosmenv | eapuanm 1-2,
TIOHSITHUS O MI1 Croco0HOCTh BBIOUPATH nas paboma Nel | zadanus 1-3)
quce. ONITHMAJIbHBIC IYTH PEIICHHUS (n.5.2, Pasnoyposnesvie
IIpakTHueckoe CriocoGHOCTH 0OHAPYKUBAThH sapuanmel 1-2) | 3ad0auu u 3a0anus
samsiTae Ne 1-2 CBSI3U MEXAY  JIUCHUILTUHAMHU, (n.6.3, sapuanm 1-
14 HUCII0Ib30BaTh MAaTEMATHUYECKIE 2, 3a0anue 19)
NPUEMBI TIPH PEIICHUH 3a1a4 U3
JpYTruX HayK ¥ B IOBCEAHEBHON
JKU3HH
CrocoGHOCTH CTPOUTH TpaduKu
[[4 | MHOTOWICHOB C HCTIOB30BAHIEM
anmapara MaTeMaTH4ecKoro
T 13 aHanamusa Camocmosmens
ema 1.5. Konmponvuas
Cr10coOHOCTh OCYIIECTBIIATD Has paboma Ne2
OyHKIUU U paboma (n.6.2,
M03HABATENbHYIO, Y4eOHO- (n.5.2,
rpaduKH. M3 sapuanm 1-2,
HCCIIEIOBATENBCKYIO H sapuanmol 1-2)
IpakTHueckoe 3a0anus 4-6)
Nel HPOEKTHYIO JIeSITeIbHOCTh Teopueckoe
3aHsTHE No
M1 Cnoco6HoCTh KaccuuupoBarts | 3adauue (n.5.3)
CBOM 3HAHUS
17 CriocoOHOCTH IJTaHUPOBATh
CaMOCTOSITEIbHYIO JICSITEIbHOCTD
CriocoOHOCTE 0OHApPYKUBAThH
CBSI3U MEXJYy  JTUCIHUTUIMHAMH,
T4 UCIIOJIb30BaTh MaTeMaTHYECKHE
MpUEMBI IPH PELLICHNUH 3a/1a4 U3
Jpyrux HayK ¥ B IOBCEAHEBHON
KHU3HH
CrocoGHOCTH OCYIIECTBIIATS,
- 14 Mp | KOHTPOIMPOBATH 1
cMa L.4. KOPPEKTHPOBAThH CBOO
Kopan, JIeATeTbHOCTb
CTETICHH U CrniocoGHOCT BBIABUraTh HOBElE | Camocmosmens | Koumponvhas
norapudms uJieH, TIpeuiaraTb OpUrHHANIbHBIE | Has paboma paboma (n.6.2,
IIpakTHYECcKOe M7 | MOAXOIBI H pelIeHUs, CTABUTE Ne3(n.5.2, eapuanm 1-2,
samsTae Nel-3 npoOJIeMbl U 32J1a4H, eapuanmol 1-2) | 3adanus 7-15)
JIOITyCKAIOLIHE aJIbTepHATHBHBIC
peLIeHust
CrocoOHOCT TPUMEHSTh
CTaHJapTHBIC IPUEMBI PEILICHUS
15 panroHaIbHBIX,
UPPALOHATBHBIX,

[IOKA3aTEeNIbHBIX, CTETIEHHBIX
YpaBHEHUH W HEPABECHCTB




Kpatkoe Kon HaumeHoBaHMe O1IEHOYHOTO CpeJICTBa
HaHMCHOBAHUC | ozypyy, u nipeacrasienne ero B @OC
pasnena Tara Iloxa3arens oBnaneHus
(Momynst) / oGvae pe3yabTaTamMu 00y4YeHuUs Texymuit IIpomexyTouHas
TCMBI Y KOHTPOJITh aTTecTanus
npeaMeTa HUA
CrocoGHOCT COCTaBIATh Pasnoyposnessie
BBIpQXCHHS, YPABHEHHUS, 3a0a4u U 3a0anus
HEPaBEHCTBA U UX CUCTEMEI 110 (n.6.3, sapuanm 1-
16 YCIIOBHIO 33Ja4H, UCCIIEI0BaTh 2, 3a0anus 10, 16,
MOJTy4CHHOE PEIICHUE U 17, 19)
OLICHUBATH MPaBAONOAOOHOCTh
pe3yIbTaTOB
CrocoOHOCTh TPUMEHSTh
CTaH/IapTHbIE TIPHEMBI PETIICHUS
5 palroHaNIbHBIX,
UPpalOHANBHBIX,
MIOKa3aTeIbHBIX, CTETIEHHBIX
YpaBHEHUI U HEPABEHCTB
Tema 1.5. Cr10cOOHOCTD BBIABUTAaTh HOBLIE
Camocmosmens
OcHOBBI Wjlen, IpejuiaraTh OpUrHHaNbHbie | oL o Pasnoyposnesuie
TPUTOHOMET- M7 | TOXOMBI H ellieHHus, CTABUTE Nod (Z 59 3a0ayu u 3a0aHus
puu npoOJIeMbl U 3a/1a4H, gc_z ua.m.nz;z 1-2) (n.6.3, sapuanm I-
[IpaxTrueckoe JIOTTyCKAaIOIIHe albTepHaTHBHbIE P 2,3a0anue 18)
3ansTae Nel perieHus
CriocoOHOCTH 00CYXAATh,
WCCIIEIOBATH SIBIICHUSI B TIPOIIECCE
78 KOJUIEKTHBHON paOOTHI.
Cr1ocoOHOCTh OPraHU30BBIBATh
JIeSITeTbHOCTh B COTPYTHHYECTBE
CO CBEPCTHHKAMHU
CriocoOHOCTh aHAIN3UPOBATh
Tema 1.6. HOJTyYeHHBIC 3HAHUS U
Havana 1114
M WCIIOJIb30BaTh UX JIJISI ONTHCAHUS Canocmosmens
areMaTndec peabHBIX 3aBUCHMOCTEM 6 Pasnoyposneguvle
Has paboma
KOTo aHansa. CrocoOHOCTh OCYIIECTBIIATS, P 3a0ayu U 3a0aHus
[Ipou3sBoaHast No5(n.5.2,
X KOHTPOJUPOBATH U (n.6.3, eapuanm I-
ueé M2 sapuanmol 1-2)
KOPPEKTHPOBATH CBOIO 2, sa0anus 1-5, 13)
TMPUMCHCHHC. JeSITEIbHOCTh
[IpakTHueckoe
CriocoOHOCTh BEIOMPATH
3anaTne Nel MI11
ONTUMAJIbHBIE ITyTH PEIICHUS
CriocoGHOCTh aHATU3NPOBATH
MOJTyYEeHHBIE 3HAHUS U
Tema 1.7. 114 Y
WCIIOJIb30BaTh UX JJISl ONMCAHUS
Wnrerpan n . Camocmosmenv | Paznoyposneguie
peabHBIX 3aBUCHMOCTEH
ero Has paboma Ne6 | 3a0auu u 3a0anust
CrocoOHOCTh paboTaTh C
MIpUMEHEHUE. 15 B — (n.5.2, (n.6.3, eapuanm I-
ITpakTHueckoe y PaTypOH, p sapuanmol 1-2) | 2, 3a0anus 6, 7, 12)
yHpaxxHeHHS 10 00pasiry
3aHaTne Nel
Mi1 CriocoOHOCTh BBIOMPATH

ONTUMAJIBHBIC ITYTHU PCIICHUSA

Paspes 2. KomOnnaTopu

Ka, CTATUCTHKA U Teopus BCpOHTHOCTeﬁ.

Tema 2.1.
Kombunaropu
Ka.
[IpakTnueckoe
3aHaTHe Nel

CrocoOHOCTb OITUCHIBATH
MIPOIIECCH ¥ SBJIEHMUS, NMEIOIIHE
BEPOSITHOCTHBIN XapakTep,

118 BBISIBJISATH CTATUCTUYCCKHE
3aKOHOMEPHOCTH B PeaJbHOM
MHpe

Mi1 CriocoOHOCTh BEIOUMPATH

ONTUMAJIBHBIC ITYTU PCIICHUSA

Camocmosmenw
Has paboma Ne7

Pasznoyposnessvie
3a0a4u U 300aHUSA




Kpatkoe
HanMEHOBaHHE
paszaena
(Momyns) /
TEMBI
npenMera

Kog
pe3yib
TaTa
o0yde
HUS

ITokazaTenb oBIaieHUS
pe3yibTaTaMu 00y4YeHUs

HavnmMeHoBaHUe OIIGHOYHOTO CpeJICTBa
u ipencrapienne ero B @OC

Texymuit
KOHTPOJIb

IIpomexyTouHas
aTTecTanus

JI9

CrocoOHOCTh TPUMEHSTh
MOJyYCHHbIC 3HAHUS B PEIICHUN
npobieM

M7

Croco0OHOCTh BBIJIBUTATh HOBBIC
W7en, IpeyiaraTb OpUrHHAIHHBIE
MOIXOJIBI ¥ pEIICHNs, CTABUTh
MPOOJICMBI U 33]1a4H,
JTOTTYCKAIOIIHe aTbTepHATHBHEIE
pemeHus

(n.5.2,
sapuanmeol 1-2)

(n.6.3, eapuanm I-
2, 3a0anue 11)

Tema 2.2.
DJEMEHTBI
Teopuun
BEPOSITHOCTEN
"
MaTeMaTHu4ec-
KoM
CTaTUCTHKH.
IIpaxTHueckoe
3aasTHe Nel

I18

CriocoOHOCT ONKCHIBATH
IIPOLCCCHI U ABJICHHUA, UMCIOIINEC
BEPOSITHOCTHBII XapakTep,
BBISIBIISITh CTATHCTHYECKHE
3aKOHOMEpPHOCTH B pealbHOM
MHUpe

1114

CrocoOHOCTH OTIpeeNsTh U
OILICHUBAThH BEPOSITHOCTH
HACTYIUICHUS COOBITUH B
HPOCTEUIINX TPAKTUIECKHX
CHUTYaIHsX

117

CriocobHOCTh ONIepUpOBaTh
MaTEMAaTUYCCKUMU ITIOHSATUAMMU:
cpennee apudmMeTnIeckoe,
MeuaHa, HanOobIlee u
HaMMEHbIIIee 3HAYECHNUS, pa3Max,
JMCTICPCHs, CTAHIaPTHOES
OTKJIOHEHHE YHCIOBOr0 Habopa

M2

Cnoco0OHOCTh OCYIIECTRIIATS,
KOHTPOJIMPOBATh U
KOPPEKTHPOBAThH CBOIO
JESTETBHOCTD

JI9

CriocoOHOCTh IPUMEHSTH
HOJTyYCHHBIC 3HAHHS B PEUICHUH
npobieM

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

Pasznoyposneswvie
3a0ayu U 3a0aHUs.
(n.6.3, eapuanm I-
2, 3a0anue 11)

Paznen 3. 'eom

eTpusl.

Tema 3.1.
[IpsimMble 1
IJIOCKOCTHU B
MPOCTPAHCTBE.
ITpakTuueckoe
3aHaTHe Nel

11

CrniocoGHOCTH CHOPMYITHPOBATH
JIOKa3aTeNIbCTBO PEIICHUS,
NPEIOCTABUTH APTyMEHTHI

1110

CrocoGHOCTh IepeUHCISITh
OCHOBHBIC ITOHATHA O IINIOCKUX 1
MPOCTPAHCTBEHHBIX (pUrypax,
OMKCHIBATh UX CBOMCTBA

1114

CrocoGHOCTh TPUMEHSTH
W3y4YEHHBIE CBOMCTBA
TEOMETPUUECKUX (PUTYD U
(GbopMyJibl B peaibHBIX
KU3HEHHBIX CUTYaLUsIX

M5

CrocoOHOCTh BBISBIISTH
MPUYUHHO-CIICICTBEHHBIC CBSI3U U
aKTyaJIM3UPOBATh 33]a4y,
BBIIBUTATh TUTIOTE3Y €€ PEIIeHHS,
HAXOIWTh apTyMEHTBI JIs
JTIOKA3aTeNIbCTBA CBOUX

Camocmosmenw
Has paboma

Konmponvnas
paboma (n.6.2,
sapuanm 1-2,
3a0anus 16,17)




Kpatkoe
HanMEHOBaHHE
paszaena
(Momyns) /
TEMBI
npenMera

Kog
pe3yib
TaTa
o0yde
HUS

ITokazaTenb oBIaieHUS
pe3yibTaTaMu 00y4YeHUs

HavnmMeHoBaHUe OIIGHOYHOTO CpeJICTBa
u ipencrapienne ero B @OC

Texymuit
KOHTPOJIb

IIpomexyTouHas
aTTecTanus

YTBEPKIICHUH, 3a]1aBaTh
napaMeTpbl U KPUTEPUHU PEeIICHHSI

M2

CriocoOHOCTh OCYIIECTBIATH,
KOHTPOJIMPOBATh
KOPPEKTHPOBATH CBOIO
JeATEIbHOCTh

J3

CriocoOHOCTE caenaTh YepTex K
3a/IaHHIO, CTPYIIIUPOBATH
HECKOJIBKO T€OMETPUIECKIX
¢buryp, cpaBHUBaTbH
IMMOJIY4YCHHBIC PE3YJIbTAThI C
MTOCTaBICHHOM 3afa4ei

JI5

CrocoOHOCT paboTaTh C
yueOHOI TUTepaTypoil, peraTh
yIpakHEHHs TI0 00pasity

Ne9(n.5.2,
sapuanmeol 1-2)

Pasnoyposnesvie
3a0ayu U 3a0aHusl
(n.6.3, sapuanm 1-
2, 3a0anue 9)

Tema 3.2.
Koopaunater
U BEKTOPBI
[IpakTuueckoe

3angTreNel

1114

CriocoGHOCTH pacno3HaBaTh
reoMeTpuuecKue (pUrypsl Ha
YepTexax, MOJIENISX, B peaIbHOM
MHpe.

CrocoGHOCTh TPUMEHSTH
W3y4YEHHBIE CBOMCTBA
reoMeTpryYecKux Gpuryp u
(opMyJIBI B peabHBIX
JKU3HEHHBIX CUTYaIHAX

IT13

CriocobHOCTh ONIepUpOBATh
HOHATHSAMHU: PSIMOYTOJIbHAS
CHCTEMa KOOPIHHAT, KOOPIHHATHI
TOYKH, BEKTOP, KOOPAUHATHI
BEKTOPA, CKAJSIPHOE
HPOU3BEACHHE, YTOJl MEK/TY
BEKTOpaMH, CyMMa BEKTOPOB,
IPOU3BEACHHE BEKTOpA Ha YHCIIO

M12

CrocoOHOCTh IEMOHCTPHUPOBATH
LEJICYCTPEMIIEHHOCTh B MTOUCKAX
Y IPUHITUH PELICHUM,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX
MIPEICTABICHUN

JI3

CrocoOHOCTh clienaTh YepTex K
3aJIaHHIO, CTPYIIITHPOBATH
HECKOJIBKO T€OMETPUUECKUX
¢duryp, cpaBHUBATH
MTOJIYICHHBIE PE3YJIBbTATHI C
MOCTaBJIEHHON 3agauei

JI5

CriocobHocTh paboTaTh ¢
yueOHOI TUTepaTypoii, pemaTh
YIIPKHEHHS 110 00pasIry

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

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

114

CrocoOHOCTE paco3HaBaTh
TeOMETPHUYECKUE PUTyphI HA
YyepTekax, MOJICNSX, B PEIbHOM
MUpeE.

112

CriocoOHOCTh IPUMEHSTD
U3y4YCHHbIC CBOICTBA
TCOMETPHUYCCKUX DUTYD H




Kpatkoe
HanMEHOBaHHE
paszaena
(Momyns) /
TEMBI
npenMera

Tema 3.3.
MHororpanau
KU U KpPYTJIBIE
Tena.
IIpakTHueckoe
3ansTre Nel

Kog
pe3yib
TaTa
o0yde
HUS

ITokazaTenb oBIaieHUS
pe3yibTaTaMu 00y4YeHUs

HavnmMeHoBaHUe OIIGHOYHOTO CpeJICTBa
u ipencrapienne ero B @OC

Texymuit
KOHTPOJIb

IIpomexyTouHas
aTTecTanus

(hOopMyITBI B peaTbHBIX
JKU3HCHHBIX CUTYAIHIX

11

CriocobHOCTH ONIepUpOBaTh
MOHSTUSMU: JBUKCHUE B
MIPOCTPAHCTBE, TOJOOHEIE
(UTYpHI B IPOCTPAHCTBE;
WCITIOJIb30BaTh OTHOLICHUE
TJI0MIaAe MOBEPXHOCTEN U
00BeMOB ITOTOOHBIX (GUTYD TIPH
peleHnH 3a/1a4

M7

CriocoOHOCTh BBIIBUTATh HOBBIE
UJIeH, TIpeyIaraTb OPUrHHAIbHbIC
MOXOIbI U PEIICHUSI, CTABHTH
MPOOJIEMBI U 33]1a4H,
JIOIYCKAOIIHE aTbTePHATUBHBIC
peleHust

MI10

CriocoOHOCTh TOHUMATH U
HCIIOJIb30BaTh MPCUMYIIIECTBA
KOMAaHJIHOM Y MHJIUBUTyaJIbHOU
paboTHI, COCTABIIATH TUIAH
JIEHCTBUAN, pACIPENENIATh POJIU C
Y4€TOM MHEHHH y4aCTHHKOB
00CyXaTh pe3yIbTaThl
COBMECTHOH pabOTHI

JI4

CriocoOHOCTh 0OHAPYKUBATh
CBSI3M MEXKAY  IUCHHIUIHHAMH,
UCIIOJIb30BaTh MATEMaTHIECKHE
NPUEMBI TIPH PEIICHHUH 3a1a4 U3
JPYTUX HAYK U B IOBCEAHEBHON
KU3HH

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

Pasnoyposnesvie
3a0a4u U 300aHUs

(n.6.3, sapuanm 1-
2, 3a0anua 8, 14,
15, 20)

Pa3znea 4.I1podeccHoHAIbHO-OPHEHTHPOBAHHOE COIEPKAHUE

Tema 4.1
[Tpodeccuon
aJIbHO-
OpPHEHTUPOBA
HHBIE 3a/1a4H

1114

YMeHue BoIOUpaTh MOIXOISAIIHIA
W3YYEHHBIA METO JIsl pEeLICHUS
3a/1a4d, Paclo3HaBaTh
MaTeMaTHYecKre (GaKThl 1
MaTeMaTUIEeCKHE MOJCIIH B
MPUPOJTHBIX ¥ OOIIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE;

1112

YMeHne BBIYUCITITH
T€OMETPHUYECKUE BETUIHHBI
(mmuHA, yrod, IIonanb, 00beM,
TJIOIAH TIOBEPXHOCTH),
MCIOJIB3YS U3YUYCHHBIE (POPMYIIBI
Y METOJIBI

I16

YMEHHUE peliaTh TEKCTOBBIE
3aJ]a4 pa3HbIX THIIOB (B TOM
YKCIIe Ha MPOICHTBI, TOJIU U
YacTH, Ha JIBHKEHHE, paboTy,
CTOUMOCTH TOBapOB H yCIYT,
HAaJIOTH, 3aJ]a4d U3 007aCTH
yIpaBICHHUs THYHBIMHA U
CceMEHHBIMU (PUHAHCAMH);

Camocmosmens
Has paboma
Noll(n.5.2,
sapuanmeol 1-2)

Pasznoyposneswvie
3a0a4u U 3a0aHus
(n.6.3, eapuanm I-
2, 3a0anun 8, 14,
15, 20)




Kpatkoe
HanMEHOBaHHE
paszaena
(Momyns) /
TEMBI
npenMera

Kog
pe3yib
TaTa
o0yde
HUS

ITokazaTenb oBIaieHUS
pe3yibTaTaMu 00y4YeHUs

HavnmMeHoBaHUe OIIGHOYHOTO CpeJICTBa
u ipencrapienne ero B @OC

Texymuit
KOHTPOJIb

IIpomexyTouHas
aTTecTanus

7

MHTEPIPETHPOBATH HHPOPMALIUIO,
NPE/ICTaBICHHYIO B TA0INIAX, HA
JuarpaMmmax, rpapukax,
OTpaXkarolllyto CBOIcTBa
peaNbHBIX TPOLIECCOB U SBICHHI;
NPEACTABIATH HHOOPMALIHIO C
MOMOIIBIO TAOJHII U TUArPaMM;
HCCIIEZI0OBATh CTAaTHCTUYECKHE
JTaHHBIE, B TOM YHUCIIE C
MPUMEHEHUEM I'padUUeCKUX
METOJIOB M DJICKTPOHHBIX CPE/ICTB

I18

YMEHHUE ONEPUPOBAThH ITOHITUSIMHU:
CIIy4alHBbIN OIBIT U CIIy4alHOE
COOBITHE, BEPOSTHOCTh
CIIy4ailHOro cOOBITHS; YMEHUE
BBIYHUCIISITH BEPOSITHOCTB C
WCTIOJIb30BaHUEM TpaduIecKuX
METOJOB,;

M7

CriocoOHOCTD BBIABUTAaTh HOBBIE
UJIeH, TIpeJyIaraTh OpUrHHaAIbLHEBIC
MTOXO/BI ¥ PEUICHUS, CTABUTh
MPOOJIEMBI U 33]1a4H,
JTOTTYCKAIOIIHE albTepHATHBHEIE
pereHus

MI10

CriocoOHOCTh IOHUMATh U
WCTIONIB30BaTh MMPEUMYIIIECTBA
KOMaHJJHOM ¥ MHIMBUIyaJIbHON
paboThI, COCTABIIATH TUIAH
JIEUCTBUMN, pacOpeneNiaTh PO C
y4€TOM MHEHUI Y4aCTHUKOB
00CyX/1aTh Pe3yIbTaThI
COBMECTHOU pabOTHI

J14

CriocoOHOCTh 0OHAPYKUBATh
CBSA3H MCXKIOY JUCITUIITITMHAMH,
HUCIIOJIB30BAaTh MAaTEMAaTHYCCKHUEC
NPUEMBI TIPH PEIICHUH 3a1a4 U3
JPYTHX HayK U B IIOBCEIHEBHOM
KHU3HU




4 Onucanue npoueaypsl O€cHUBaAHUSA

Pesynbrartel 00y4deHHs MO AHUCUHUIUIMHE, YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHLIUN
OIICHUBAIOTCS 1O YETHIPEX OAThbHOMN IIKAJIe OIICHKAMHE: «OTIUIHO», «XOPOIIIOY,
«YAOBIETBOPUTEIBHOY, «HEYIAOBIECTBOPUTEIBHOY.

Tekymias arrectanus Mo AUCIUIUIMHE TPOBOJUTCS C IEJIbI0 CUCTEMATHUYECKON MTPOBEPKHU
nocTkeHuil  oOywaronuxca. OObeKTaMH OLIEHUBAaHUS — SBISIOTCA: CTENEHb  YCBOGHUS
TEOPETHUUYECKUX 3HAHUU, YPOBEHb OBJIAJICHUS MPAKTUUYECKUMU YMEHUSIMU U HABBIKAMU IO BCEM
BUJaM Yy4eOHOW palboThl, KauyeCcTBO BBIIIOJHEHUS CAMOCTOSTENbHOM palboThl, YyueOHas
JUCLUUIIMHA (aKTUBHOCTh HA 3aHATUSX, CBOEBPEMEHHOCTH BBITIOJIHEHUS PA3IUYHBIX BHUIOB
3aJJaHuH, MOCEIIaeMOCTh BCEX BUIOB 3aHITUI M0 aTTECTYEMOU TUCIUIUINHE).

[Ipu mpoBeneHUM MPOMEKYTOUHON aTTeCTAllMH OLIEHUBACTCS JIOCTHUKEHUE CTYJIECHTOM
3alJIaHUPOBAHHBIX MO JUCHUIUIMHE PE3yJIbTaTOB OOyueHHUs, 00eCHeuHBAIONINX PEe3YJIbTaThl
OCBOCHUSI 00pa30BaTeIbHON MTPOrpaMMEI B 1iesioM. O1ieHKa Ha 3a4eTe, 3K3aMEHE BBICTABIISICTCS C
YU4ETOM OIIEHOK, TMOJYYEHHBIX MPU NPOXOXKACHUU TEKYyIeH aTTectalud. BeicuuThiBaeTcs
cpeaHMid Oay C y4eToM OIICHKH, IMOJYyYCHHOH Ha 3adeTe, JK3aMeHEe M OKPYIJIETCS II0
MaTeMaTUYeCKUM TIpaBwiaM (B CiIy4ae CHOpPHOTO pe3yJbTaTa, MPH BBICTABICHUU OLEHKU
pelieHne TPUHUMAETCS UCXO/IA U3 PE3yIbTAaTOB 3aUeTa, IK3aMEeHa).

Kpurepuu onieHuBaHus YCTHOTO OTBETA

(OLIEHOUYHBIC CPENICTBA: cobecedosanue)

5 6aJ110B - OTBET MOKA3bIBACT MTPOYHBIC 3HAHNSI OCHOBHBIX MTPOIECCOB U3y4aeMOl MpeAMETHON
00J1acTH, OTJIMYAETCSl TIIYOMHOW M TOJHOTOW PACKPBITUS TEMBI, BIIAQJICHUE TEPMHHOJIOTUYCCKHM
amnmapaToM; yMeHHE OOBSCHATH CYIIHOCTh, SIBJICHHH, MPOIECCOB, COOBITHIA, €laTh BBIBOJABI U
0000mIeHus, J1aBaThb apryMEHTHUPOBaHHbIE OTBEThI, NPUBOAUTH TNPUMEPHI; CBOOOJHOE BIaJEHUE
MOHOJIOTHYECKOH PeUb0, JIOTHYHOCTh M TIOCJIE0BATEIbHOCTh OTBETA; YMEHHE MPHBOIUTH IPHUMEPHI
COBPEMEHHBIX Mpo0sIeM U3yyaeMoil 06JacTu.

4 fanna - OTBET, OOHAPYKMBAIOIIMN TMPOYHBIE 3HAHUS OCHOBHBIX IPOIIECCOB H3Yy4aeMOM
MpeIMeTHOW O00NIacTH, OTJIMYaeTcss TIYOMHOW W TONHOTOM pACKpBITHS TEMBbI; BIaJeHUE
TEPMUHOJIOTHUECKUM aNlapaToM; yMEHHE OOBSICHSTH CYIIHOCTb, SIBICHHM, IMPOIECCOB, COOBITHH,
JenaTth BBIBOABI W O00OOINEHHWSA, [aBaTh apryMEHTUPOBAHHBIE OTBETHI, MPHUBOIUTH MPHUMEPHI;
CBOOOJTHOE BIIaJIEHUE MOHOJIOTHYECKON pedblo, IOTHYHOCTh U TOCIIEA0BATENFHOCTE oTBeTa. OMHAKO
JIOITyCKAeTCs OIHA - IBE€ HETOUHOCTHU B OTBETE.

3 Ganmna — OTBeT, CBHUJCTEIHCTBYIOIIMHA B OCHOBHOM O 3HAHHWU IIPOIECCOB H3ydaeMOU
OpeMETHOM 00JacTH, OTIMYAIOIIMIC HEeIO0CTAaTOYHOH TIIyOMHOM M IOJHOTOM PacKpbITHS TEMBI;
3HaHHUEM OCHOBHBIX BOIIPOCOB TEOPHH; CIa00 CPOPMHPOBAHHBIMH HABBIKAMH aHAIIM3a SIBICHUH,
MPOIIECCOB, HEIOCTATOYHBIM YMEHHEM J1aBaTh apryMEHTHUPOBAHHBIE OTBETHI U MPHUBOJIUTH MPUMEPHI;
HEIOCTaTOYHO  CBOOOMHBIM  BIJIQJICHWEM  MOHOJOTHYECKOW  peYbi0,  JIOTHYHOCTBIO  H
MIOCJIEI0BATENbHOCTBIO OTBETa. JIOMyCKaeTCsl HECKOJIBKO OMIMOOK B COJEpKAHUU OTBETA; HEYMEHHE
MIPUBECTH MIPUMEP Pa3BUTHSI CUTYAINH, IPOBECTH CBS3b C IPYTHMH aclleKTaMH H3y4aeMoi 001acTH.

2 daju1a — OTBET, OOHAPY)KUBAIOILINI HE3HAHUE MPOLECCOB M3y4aeMoil mpeIMeTHON 00IacTH,
OTJIMYAIOMIMKACS HETTYyOOKMM pAcKpbITHEM TEMBl; HE3HaHHEM OCHOBHBIX BOIPOCOB TEOPHH,
HeCOPMUPOBAHHBIMU ~ HAaBBIKAMU  aHalM3a  SBJCHHM,  TPOIECCOB, HEYMEHHEM  J1aBaTh
apryMEHTHPOBAaHHBIC OTBETHI, CIIA0BIM BIIQJICHUEM MOHOJIOTHYECKON PEUYBI0, OTCYTCTBUEM JIOTHIHOCTH
U TocienoBaTeabHOCTH. JlomyckaioTes cepbhe3Hble OIMMOKM B COJAEpP)KAaHUU OTBETA; HE3HaHHE
COBpPEMEHHOM npolaeMaTuk u3yyaemMon o0IacTH.



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

5 6a1710B — CTYJCHT MOJHOCTHIO BBIMOJHUI PabOTy, TOUYHO OINPEAETIUB €€ COAepKaHue U
COCTaBIISAIONIME. B JOTHYECKUX pacCyKACHUSAX W OOOCHOBAaHUM pELICHHS HET NpoOeNoB U
omunOOK, BBIBOABI 000CHOBaHBI. CTYAEHT BIaJ€eT HABBIKOM CaMOCTOSATEIbHOW pabOThl IO
3aJJaHHOH TeMe; METOAaMHU U IIPUeMaMy aHAJIN3a TEOPETUUECKUX H/MITH MPAKTHUYECKUX aCIEKTOB
uzydaeMoil obnactu. PaKTUYECKUX U MATEeMAaTUYECKUX OIIMOOK, CBSI3aHHBIX C MOHHMMAaHUEM
MaTepuaia, HeT; Tpadudecku padora oopmiieHa IPaBHILHO.

4 Oanna - paboTra XapaKTEpPHU3yeTCs CMBICIOBOW IIEIBHOCTBIO, CBSI3HOCTBIO U
MOCIIE0BATEIbHOCTRIO U3JIOKEHHUS; JOMyIIeHo He Ooznee 1 ommbku mpu pemienud. Pabota
BBINOJIHEHA IOJHOCTHIO, HO OOOCHOBAHMS ILIaroB peLIeHHs HenocTaToyHbl. He Bce BBIBOJBI
caenanbl u/uinu 000cHOBaHbI. DaKTHUECKUX OIIMOOK, CBSI3aHHBIX C MMOHMMAaHHMEM MaTepHala,
Het. Jlomymiensl oiHa-1Be OMMOKK B ohopMiIeHnn paboTHI.

3 0ay1a — CTYACHT MIPOBOJUT JOCTATOUHO CAMOCTOATEIbHBINA aHAIN3 OCHOBHBIX 9TANlOB U
CMBICIIOBBIX COCTaBJSIIOIIMX palOOTHI; MOHMMaeT 0a30BbIE OCHOBHI MaTepuaia. PerneHue
PacKpBITO HE MOJIHOCTHhIO, 0OOCHOBAHUS IIarOB PEHICHHs] HEJOCTaTOUHbI. BHIBOABI HE CcleTaHbl
W/WIM BBIBOJBI He 00ocHOBaHbI. JlomyimeHo He Oojee 2 ommOOK B peUICHHWH, O(OPMIICHUH
paboThL.

2 Gasna - pabora mpeacTaBiIseT coOOW pemieHne O0e3 Kakux Obl TO HHU OBLIO
KOMMEHTapueB, 000cHOBaHMNA. He packpeiTa CTPyKTypa M TEOpPETHYECKasi COCTABIISIONIAs TEMBI.
BriBonbl oTcyTcTBYIOT. [JomymieHo Tpu uiau Oojiee TpexX OLIMOOK B PElICHUH, B OPOPMIICHUU
paboThL.

KpnTeplm BBICTABJICHHUS OCHKHU CTYJACHTY Ha 3ayere/ IK3aMeHe

(OLICHOYHBIE CPEACTBA YCMHBILL ONPOC 6 (opme 0meemos HA B0NPOCHL OUNEMOS,
BbINOTIHEHUE NUCOMEHHBIX PAZHOYPOBHEBBIX 3a0aY U 3A0AHULL)

Onenka no
MIPOMEXKYTOUHON XapakTepucTrka KadecTBa chOpPMUPOBAHHOCTH KOMIIETEHITUI

aTTeCTalluu

CTyneHT AeMOHCTpUpPYeT CHOPMUPOBAHHOCTH JTUCHIUTLTHHAPHBIX
KOMIIETEHIIMH Ha MPOJBUHYTOM YpOBHE: OOHAapYyXHBaeT
BCECTOPOHHEE, CUCTEMAaTHYECKOe U TIIyOOKOe 3HaHUE y4eOHOro
«3a4TeHOY / Mmarepuaia, YMEET TECHO YBS3bIBaTb TEOPHUIO C TMPAKTHUKOM,
«OTIHYHO CBOOOJTHO CHpaBISIETCS C 3aJadyaMH, BOMPOCAMH W JIPYTUMHU
BUJAMU TPUMEHEHHMs 3HAHUH, NpUYEeM He 3aTpyJaHsercs C
OTBETOM npu BUJION3MECHCHUN SallaHHfI, IMpaBUJIBHO
00OCHOBBIBAET MPHUHATOE pEIICHUE, BIaJeeT Pa3sHOCTOPOHHUMHU
HaBbIKaMW U IMTPHUEMaMU BBITIOJTHCHUSA MPAKTUYCCKHUX 3aJiay.

CTyneHT AeMOHCTpUpYyeT CHOPMUPOBAHHOCTH TUCIUTIIMHAPHBIX
«3auTeHo» / KOMIIETEHII Ha 0a30BOM ypOBHE: OCHOBHBIE 3HAHUS, YMEHUS
«XOPOLIOY OCBOCHBI, HO  JIOMyCKAIOTCS  HE3HAYHMTENbHbIE  OIIMOKH,
HETOYHOCTH, 3aTPYyJAHEHUS TMpPU aHAIUTHYECKUX OIepalusx,
MEepeHoce 3HAHUW W YMEHUW Ha HOBbIE, HECTaHIapTHHIE
CUTYaINH.




«3a4TeHO» /
«YIOBJICTBOPUTEIIBHO»

CryneHT AeMOHCTpHpYET c(hOpMHUPOBAHHOCTH MUCIMUIUTMHAPHBIX
KOMITCTEHIIM Ha IIOPOTOBOM YPOBHE: HMEET 3HAHUS TOJIBKO
OCHOBHOI'O MaTepuana, HO HE YCBOWJI €ro JeTajei, B Xoje
KOHTPOJIBHBIX ~ MEPONPHATUI  JOIYCKAalOTCS  3HAYUTEJbHBIC
OLINOKH, HEJ0CTaTOYHO IIpaBUJIbHbBIE (bopMyIHPOBKH,
HapYIICHHUs] JIOTUYECKOW IOCJICAOBATEIEHOCTH B  H3JIOKCHUU
OPOTPaMMHOTO MaTepHalla, HWCHBITBIBACT 3aTpyJHEHHUS NpU
BBIIIOJTHEHUM ~ NPAKTUYECKUX  pabOT, TMpH  ONEPUPOBAHHUU
3HAHUSIMHM U YMEHHUSIMU TIPU UX NEPEHOCE Ha HOBBIE CUTYAIUH.

«HE 3a4TEHOY /
«HCYOOBJCTBOPUTCIBLHO»

CryneHT AeMOHCTpUpyeT CHOPMUPOBAHHOCTH TUCIUTUTMHAPHBIX
KOMIIETEHIIMI Ha YpOBHE HI)KE IIOPOTOBOTO: BBISBIISETCS MOJHOE
WIA TPAKTUYECKH TIIOJHOE OTCYTCTBHE 3HAHUH 3HAYNTEIBHOU
YacTd  MOpOTpaMMHOrO0  MaTepuana, CTYIOEHT  JOIMYCKaeT
CyLIECTBEHHbIE  OIIMOKM,  HEYBEpPEHHO, C  OOJBLIIMMHU
3aTPYJHEHHUSMH BBIMOJTHSAET MPAaKTHUYECKUE padOThl, YMEHUS H
HaBBIKHA HE CHOPMUPOBAHBI.




5 HpI/IMepbl OICHOYHBIX CPEACTB JIsl MPOBECACHUS Telcymeii arrecranuu

5.1 Bonpocsl AJis1 codeceqoBaHus (YCTHOTO ONpoca):
1. Kakwue yncia Ha3bIBAIOT APOOHBIMHE?
2. Kakue onepanuy BBIIOIHAIOTCS HA MHOXKECTBE PAI[MOHAIBHBIX YUCEN?
3. BepHo nu yTBepxkeHuE:
1) Ecnu HaTypajabHOE YMCIIO JCTUTHCS Ha 6, TO OHO JeNUTCs Ha 3;
2) Ecnu cymma IBYX YHCEs YETHOE YKCIIO, TO KaX/10€ CIaraeMoe 4YeTHO;
3) Ecnu npousBeneHne qBYX YHCEN PAaBHO HYJIIO, TO KX MHOXKHTEIb PABEH HYJIIO;
4) Ecnu kyO HEKOTOPOTO YKCIIA JSTUTCSA Ha 8, TO 3TO YHCIIO YETHO?
4. Kakoe 4uciio Ha3bIBalOT HAUMEHBITUM (HauOOJIBIINM) 3HaYeHHE (DYHKITUU Ha MHOKECTBE?
5. Kakyro QyHKIIHUIO Ha3bIBAIOT YETHOMW (HEUETHOM)?
6. Kakum cBoiicTBoM oOnagaer rpaduk yeTHOH (HeueTHOH) pyHKIMN?
7. CdopMynupyiTe MpuU3HAK IOCTOSHCTBA/BO3pacTaHusl/yObIBaHUS (DYHKIUH.
8. Kakyto TouKy Ha3bIBaIOT TOUYKON MaKCUMyMa (YHKIIMU? TOYKOH MHHUMYMa (QyHKIIUU?
9. Kakyro ¢pyHKIHIO Ha3bIBAIOT CTENIEHHON (DYHKIUEH ¢ HATYpaJIbHBIM MTOKa3aTenem?
10. Chopmynupyiite cBoiicTBa GyHKIUHU y = X",
11. Kakyro pyHKIIMIO Ha3bIBAIOT CTENICHHOM (DYHKIIMEH C [ENIbIM TIoKa3aTenem?
12. Kaxas durypa sBisiercs rpaduxom Gpynkmun y = x°?
13. Chopmynupyiite cBoiicTBa pynkuun y =x", n € N,
14. Yro Ha3BIBAIOT KOPHEM N-H cTereHu u3 yucia a, ramen € N, n > 17?
15. IIpu KakuX 3HAUEHUSAX a UIMEET CMBICH BhIpaxkeHue 2k+1/a, ke N?
16. Yro Ha3pIBatOT apu(METUIECKIM KOPHEM N-i CTETIEHN U3 HEOTPHULIATEILHOTO YHCIIA a, T]Ie
neN,n>1?
17. Ilpu KakuX 3HAYEHHUSX a UMEET CMbICI BhIpakenne?~/a, ke N?
18. Copmynupyiite cBoiicTBa pyHkImn y = 2k+14/q, ke N.
19. CdopmynupyiiTe cBoiicTa hyrkmun y = 2k/a, ke N.
20. Cpopmynupyiite CBOWCTBA KOPHS N-i CTENICHH.
21. Kakyto pyHKIMIO Ha3bIBAIOT CTENICHHOH (DYHKIMEW C pallnOHAIHHBIM MTOKa3aTenem?
22. ChopmynupyiiTe CBOWCTBA CTENEHU C PALlMOHATIBHBIM [TOKa3aTeNeM.
23. Kakoe ypaBHEHHE Ha3bIBAIOT UPPAITMOHATILHBIM?
24. O6e yacTH ypaBHEHHs BO3BENIM B HEUETHYIO cTemneHb. O0S3aTeNbHO JIM UCXOAHOE U
MOJIyY€HHOE YpaBHEHUsI Oy1yT paBHOCUIbHBIMU?
25. O6e yacTu ypaBHEHHs BO3BEIIM B UETHYIO CTeneHb. O0s3aTeIbHO JIM HCXOAHOE U MOJTyYeHHOE
ypaBHEHHS OyAyT paBHOCHIBHBIMH?
26. Kak MOKHO BBISIBUTH IOCTOPOHHHE KOPHU YPaBHEHUS?
27. Kakyto TeopeMy W Kakoe CJIEICTBHE M3 HEE WCIONB3YIOT NMPH PEUNICHHH ITOKa3aTelbHBIX
ypaBHEHHI/HEPABEHCTB?
28. UTo Ha3bIBAIOT JIOTAPH(PMOM MOJIOKUTEITBHOTO Ynciia b Mo 0CHOBaHHO a7?
29. Kakoe paBeHCTBO Ha3bIBaIOT OCHOBHBIM JIOTapU(YMUUECKUM TOXKIECTBOM?
30. Kakoii torapu¢m Ha3bIBAIOT JECATUIHBIM?
31. Chopmynupyiite cBOicTBa JOrapupMOB.
32. Kakyro ¢pyHKIHIO Ha3bIBAOT JIOTapU(PMUIECKOI?
33. Chopmynupyiite CBOMCTBA JTOrapu(PMHUISCKON (PYHKITHH.
34. Kakyio TeopeMy U Kakoe CJIEICTBHE U3 HE€ NMPUMEHSIOT MPH PEHICHUH JIOTapu(pMUUECKIX
ypaBHEHU/HEPABEHCTB?
35. UTo HA3BIBAIOT YIJIOM B OJUH paanan?
36. KakoBa paguannas Mmepa yria, papHoro 1°?
37. YUemy paBHa IyTMHA AYTH OKPY>KHOCTH paauyca R, comepxarieit o paa?
38. UTo Ha3BIBaIOT KOCMHYCOM YTJIa TIOBOPOTa? CHHYCOM yTJIa IOBOPOTA? TAHTCHCOM YTJia
noBopota?
39. KakoBa o6acTh onpeneneHust GyHKIHH 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 GyHKIuu y = Sin x? y = C0S x?

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

Kaxosa o6acTs onpenenenust GyHkuun y = tg X?

KakoBa o6nacte 3HaueHuit pyHkuuu y = tg X?

Uemy paBeH tg (o+2nn), tae N € Z?

Korna rosopsrt, 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?
Kakwue u3 TpuroHoMeTpuueckux (GyHKIHUHA SABISIOTCS YETHBIMU, a KaKHe - HEUETHBIMU?
Kakyro QpyHKIIMIO Ha3bIBAIOT IEPHOANYECKON?

Kakoe paBeHCTBO Ha3bIBAIOT OCHOBHBIM TPUTOHOMETPUYECKUM TOXKAECTBOM?

Kakoe Tok1ecTBO CBA3bIBAET TAHIEHC U KOCUHYC OJITHOTO U TOT'O K€ apryMeHTa?
Cdopmynupyiite mpaBuiia, KOTOPHIMH MO>KHO PYKOBOJCTBOBATHCS MTPU IPUMEHEHUU (HOPMYIT
IPUBE/ICHUS.

UYro Ha3bIBAIOT apKKOCHHYCOM uuciia b?

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

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

Uto Ha3BIBAIOT apKCHHYCOM 4yucia b?

YTo Ha3bIBAIOT apKTAHTCHCOM Yucia b?

HasoBute hopmyny KopHel ypaBHeHus tg x = b.

Uto Ha3BIBAIOT MpHUpalieHHeM (QYHKIIUU B TOUKE?

ITo kaxoii popmyie onpenessstoT MTHOBEHHYIO CKOPOCTh?

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

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

CdopmynupyiiTe npu3HaKk TOUKU MaKCUMyMa; TOYKH MUHUMYyMa.

OnwumuTte, Kak HAWTH HanOoJbIIee M HaUMEHbIlee 3HaueHus AuddepeHuupyemoit GpyHKuun
Ha IPOMEeXYyTKe [a; b].

Onumure M1aH UCCIEA0BaHUS CBOMCTB (DYHKIINH.

Kakyro ¢pyHKIIMIO Ha3bIBAIOT MEPBOOOPa3HON TaHHON (PYHKIIMHU HA 3alaHHOM ITPOMEXYTKE?
ChopmynupyiiTe OCHOBHOE CBOMCTBO NTEPBOOOPA3HOM.

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

Cdhopmynupyiite npaBuia HaX0XKAECHUS IEPBOOOPa3HOM.

Kakyto ¢urypy Ha3pIBatoT KpUBOJIMHEHHON Tparnenuei?

ITo xakoil popMysie MOKHO BBIUMCIUTS IJIOIAIb KPUBOJIMHEHHOM Tpamenuun?

YTo Ha3BIBAIOT OMpeACIEHHBIM HHTEerpasioM GyHKImu f Ha mpomexyTke [a;0]?

Kakoe paBeHcTBO Ha3biBatOT Gpopmynoit Herorona-Jleitonuma?

Onummre, KaKOE MHO>KECTBO HA3bIBAIOT YIOPSAIOUYEHHBIM.

YT0 Ha3BIBAIOT MEPECTAHOBKOM KOHEYHOI'O MHOXKECTBA?

Kak Ha3pIBatoT 1 0003HAYAIOT MPOU3BEIEHIE IEPBbIX N HATYPAIbHBIX Yncen?

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

YTo Ha3BIBAIOT pa3MEIICHUEM U3 N 3JIEMEHTOB 10 K 311eMeHTOB?

[To xakoif opmMysie MOXHO BBIYMCIUTH KOJMYECTBO Pa3MEIICHUM U3 N-3JIEMEHTHOTO
MHOXecTBa 10 k 311eMeHTOB?

YT0 Ha3BIBAIOT COYETAHUEM K3 N DIIEMEHTOB 10 K 351eMeHTOB?

ITo kakoit popMyse MOKHO BBIYMCIUTH KOJIMYECTBO COYCTAHHW 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-3JIEMEHTHOT'O MHOYECTBA 110 K 351eMeHTOB?

85. Kakyro ¢opmyny HazpiBaroT OmHOM HbrOTOHA?

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

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

89. UeMy paBHa BEepOSITHOCTh OOBEAUHEHUS JBYX HECOBMECTHBIX COOBITHIA?

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

91. Kak MOYKHO BBIUYHCIUTH BEPOSITHOCTh OOBETUHECHHUSI IBYX COOBITHIA?

92. Kakoe coObITHE Ha3bIBAIOT JOMOJIHEHUEM COOBITHS U KakK ero 0003Ha4a0T?

93. Kak MOXHO BBIYUCIIUTH BEPOSTHOCTH JIOTIOJTHEHUS COOBITHS?

94. Kakue nsa cOOBITHS HA3b6IBAIOT HE3ABUCUMBIMU?

95. Kakue 1Ba COOBITHSI HA3bIBAIOT 3aBUCUMBIMU?

96. Kak HaiiTH BEpOSATHOCTH MIEPECCUCHUS HE3aBUCUMBIX COOBITHIA?

97. Yro Ha3BIBAIOT CITyYaitHON BETMYNHON?

98. Uto Ha3bIBalOT MHOXKECTBOM 3HAYCHHM CIy4ailHOW BETHUUHBI?

99. Yro Ha3bIBAIOT paCHpECICHIEM BEPOSITHOCTEH CITyJaiiHON BETMYMHBI?

100. Kaxkoe pacrnpeseneHre BepOATHOCTEH Ha3bIBAIOT OMHOMHUATIBHBIM?

101. Yto Ha3bIBAIOT MATEMATUYECKUM OXKUJAAHUEM CIIYYalHON BEIUYUHBI?

102. Kak B MaTemMaTHKe Ha3bIBAIOT MIEPBOHAYATHHBIC TOHATHUS, KOTOPBIM HE JJAIOT ONPEaeIICHU?
103. Kakue ¢purypsl BXOJAT B CIIUCOK OCHOBHBIX MOHATUN 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 Ha3piBaoT?

108. Yro Ha3piBaroT pedpamMu MHOTOTpaHHUKA? BepmmHamu MHOTOrpaHHHKA?

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

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

112. CdopmynupyiiTe npU3HaK NapaiieIbHOCTH IBYX IIOCKOCTEH.

113. Yro Ha3BIBAIOT YIIIOM MEXIY ABYMS TEPECEKAFOIIUMUCS MPSIMBIMH?

114. Yemy paBeH yroa Mex1y JByMs HapayljielbHbIMU MPSAMBbIMU?

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

116. CdopmynupyiiTe npU3HAK NEPIEHAUKYIIPHOCTH MPSIMON U TNIOCKOCTH.

117. Yrto Ha3bIBAIOT PACCTOSHHEM OTTOYKM JO IUIOCKOCTH? PaccTosHMeM OT mpsiMoil 10
napauienbHo el miaockoctu? PacctosiHueM MeXAy IByMs apasieIbHBIMU MIOCKOCTAMU?
118. CdopmynupyiiTe TeOpeMy O TpexX HepHeHINKYIpax.

119. Yemy paBeH yros Mexay MpsMOI U IJIOCKOCTHIO, €CIIM MpsMasi MapajuleibHa MIOCKOCTH?
IIpsimas npuHauIeKUT IockocTH? IIpsimas nepneHaAnKyIIspHa MIIOCKOCTH?

120. Kakyro ¢urypy Ha3pIBalOT JIMHEHHBIM YTIIOM JIBYTPAHHOTO yria?

121. Yro Ha3bIBaIOT BEIUYMHOMN JBYIpaHHOIO yria?

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

124. Yto Ha3BIBAIOT MOJIyJIEM BEKTOpa?

125. Kakwue BeKTOpbI Ha3bIBAIOT KOJUTMHEAPHBIMU?

126. Kakwue nBa HEHYJEBBIX BEKTOpA HA3BIBAIOT PABHBIMH?

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

128. Onwmmmte mpaBuiIO TPEYTOJIbHUKA I HAXO0XKIEHUS CYMMBbI BEKTOPOB.

129. OnwumuTe npaBuiIo NapajesorpaMma Juist HaX0XXKJICHUS CYMMBI IBYX BEKTOpPOB.

130. Onwmmmre mpaBUiIO MapauIeIenUIe A A1 HAX0KIECHUS CYMMBI TPEX BEKTOPOB.

131. Kakoli BEeKTOp Ha3bIBaIOT Pa3HOCTHIO IBYX BEKTOPOB?

132. CdopmynupyiiTe coUeTaTeIbHOE U paclpeIeTUTEIbHBIE CBOMCTBA YMHOXEHHUS BEKTOPa Ha
YHCIIO.

133. Kakwue BeKTOpHI Ha3bIBAIOT MEPIEHIUKYISIPHBIMU?



134. Yto Ha3BIBAIOT CKAJISPHBIM ITPOU3BEICHUEM JBYX BEKTOPOB?

135. UYto Ha3BIBaIOT MHOTOTPaHHUKOM?

136. Kakwue rpanu MHOTOrpaHHHMKA HA3bIBAIOT COCETHUMU?

137. Yro Ha3bIBaIOT ABYTPAHHBIM YTJIOM MHOTOTPaHHUKA?

138. Kakoii MHOTOrpaHHUK Ha3bIBAIOT BBITYKIIBIM?

139. Yro Ha3BIBAIOT NPU3MOii?

140. Yto Ha3BIBAIOT BHICOTOU MPU3MBbI?

141. Kaxkyto nmpusmy Ha3bIBatoT npsmMoir? HakiioHHo#?

142. Kaxkyto npu3my Ha3bIBalOT MPABUIBHON?

143. Yto HA3BIBAIOT AMATOHAIBHBIM CEYCHUEM TIPU3MBI?

144, Yrto Ha3BIBAIOT IUIONIAbI0 OOKOBOM MMOBEPXHOCTH IMTPU3MBI?

145. Yemy paBHa mouiaib 00KOBON NOBEPXHOCTH MPSAMOM IPU3MBI?

146. Yto Ha3BIBAIOT MapasuIeIICIIUIICIOM?

147. Kakue rpanu napajuienenurea Ha3blBaloT IPOTUBOJIEKAIIUMU?

148. Kaxkoi napaienenure Ha3bBatOT IPIMbIM?

149. Kakoii mapaienenurie]] Ha3bIBatOT MPSIMOYTOJIBHBIM?

150. Yto Ha3bIBAIOT U3MEPEHUAMHU MPSIMOYTOJILHOTO Mapaienenumnena?

151. Kakum cBolcTBOM 00J1aa0T JUATOHAIU Tapajuieenuneaa’?

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 Ha3pIBatOT IPABUIBHOM?

157. Yrto Ha3pIBarOT anogeMoi MpaBUILHON TUPAMUIBI?

158. UYro Ha3BIBAIOT IUIOMIA/HI0 OOKOBOI MOBEPXHOCTH TTHPAMHUIBI?

159. Yemy paBHa miomaib 60KOBOW NOBEPXHOCTH NMPABUIBHON MMPaMHIbI?
160. Onwummre, KaKOW MHOTOTPAaHHUK HA3bIBAIOT YCEUEHHON MHUPAMUIION.

161. Omnwumure 31€MEHTHl YyCEUEHHON MUPaMMU/IBI.

162. Kakyro yced€HHY0 MUpaMuy Ha3bIBatOT IPABUIBLHOM?

163. Yro Ha3bpBarOT anoeMoii MpaBUIbHON YCEYEHHOM MTUPaMUIbI?

164. Yro Ha3bIBaIOT IUIOMIA/bI0 OOKOBOI MOBEPXHOCTU YCEUEHHON MMPaMUIbI?
165. Yemy paBHa miomiais 60KOBOH MOBEPXHOCTH 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 BPAICHUS?

170. Yto Ha3BIBAIOT OCEBBIM CEUECHUEM LIUITUHApA?

171. U3 xakux Guryp cocTouT pa3BEpTKa MIIHHAPA?

172. Tlo kakoi#t popmyIie BEIUCISIOT IUIONIA(b OOKOBOH MOBEPXHOCTH IMIIMHApA?
173. Tlo xakoii (hopMyIie BEIUUCISIOT TUIOIMIAIh TTOTHON TOBEPXHOCTH IUIUHApA?
174. Kaxkoe Teno Ha3bIBalOT KOHYCOM?

175. Onwumure, 4TO HA3BIBAIOT OOKOBOI MOBEPXHOCTHIO KOHYCA.

176. Yro Ha3pBaoT ocHOBaHUEM KoHyca? Ockro koHyca? BricoTol koHyca?
177. Yto Ha3BIBAIOT OCEBBIM CEUCHUEM KOHYCA?

178. U3 vero cocTouT pa3BépTra KoHyca?

179. Yto mpuHMMAIOT 3a MJIOalb OOKOBOW MOBEPXHOCTH KOHYCA?

180. Ilo xakoit popMyIie BBIYUCISIOT TIJIOMIAIs OOKOBOM MTOBEPXHOCTH KOHYCa?
181. Ilo kakoit popmyIie BBIYUCISIOT IIONIA b MIOJIHOW MOBEPXHOCTH KOHYyca?
182. UYto Ha3pIBarOT OOKOBOW MOBEPXHOCTHIO YCEUYEHHOTO KOHYCa?

183. Uto HaA3BIBAIOT OCEBHIM CEUYCHHEM YCEUEHHOTO KOHYCa?

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



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

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

5.2 IlpuMepbl caMOCTOATEIBLHBIX PadoT

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

YTo 3HAUYUT U3MEPUTH 00BEM MHOTOIpaHHUKA?

[To kakoii hopmyIie BEIYHCISAIOT 00BEM MPU3MBI?

ITo xako¥ hopmyJsie BEIYUCIAIOT 00BEM TUPaAMHUIBI?

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

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

ITo xakoli (hopmyJie BEIYUCISAIOT 00BEM T1apa’?

UTto Ha3bIBaIOT IIOIA/bI0 IOBEPXHOCTH 1Iapa?

[To kaxoii popmyre BEIUUCISIOT TUIOIIAIb Chepbl?

1. CamocrositenbHas padota Nel. Pazputue noHsTHsI O YUCIIE.

Bapuanr 1
1. [lpencraBbre B BUAe OECKOHEUYHOU
JeCATUYHOM NIEePUOINUECKOI npodu
panroHaIbHBIE YHCTA!
23 —5 8-—41:
4 7 15 6
2. Haiinute 3 npobu, xoropsle OyayT

0O0JIbIIIE >, HO MEHBIIIE £
11 11

332BH‘iI§cnmﬁ; )
1774 -2 7+ (4254 - 1,134:0,28)

9 1 14 3
+ 1,114
4. Bpruucnure npuOIMKEHHO:
1,0063
5. IIpeobGpazyiite (ympocture)
panroHaIbHOE BhIpayKEHHE:
y: 1—-x? 1-—xy?

x+1 y—-1 y-1
6. Pemmre ypaBHEHHE:
2x4*—=5x2+2=0
7. Pemnrte HEpaBEHCTBO:
(Bx—2)2—4x(2x—-3)=0

Bapuanr 2
1. IlpencraBeTe B  BUAEe OECKOHEUHOU
JeCATHYHON HePHOANIECKON Ipoou
panroHaIbHBIC YHCTA:
31, —6:5--52

4 13’11 9
2. Haiinute 3 npobu, KoTopsie OyaAyT OOINbIIIe
S, HO MeHblIe £,
13 13

3. Beruucnure:
61 11

1 1 7
[86 5~ Ggg— 4] Ggizgy + 139
4. Bpruucnure npuOIMKEHHO:
1,0015
5. IIpeobpasyiiTe (ynpocTUTe) palilioOHAIbHOE
BBIpa)KECHUE!
a b—a?h b?—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. CamocrosrenbHas padora Ne2. dyHkuuu u rpaduku

BapuanT 1

1. Oyukuus 3amana opmynoit f(x) = ’%
x+

Haiigure: a) f(1); 6) £(0).
2. Haitnure oGnacTh omnpeaeneHust GyHKIIHH
f(x) =vx -3
3. Haiinute MHOXKECTBO 3HAUYe€HUM (PYHKITUH
fx) =x2+4
4. SIBngeTrcss 1M UYETHOM MIM HEYETHOU
Gyukuus: a) f(x) = 7x3 — 5x5;

Bapuant 2
1. Oyukuust 3amaHa ¢opmynoit f(x) = ’%
Haiigure: a) f(2); 6) f(—1).
2. Haitnure oGmacte ompeneneHust GyHKIUN
fx)=vx+4
3. Haiinure MHOXECTBO 3HaYeHUN (PYHKIUU
f(x) =2x2 -1
4, SIBnsiercst 1M YETHOW WM HEYETHOMU
byuakuus: a) f(x) = x5 + 2x3;




6 f(x) =x

5. Ha pucynke uzo0paxxeH rpaduk GyHKIuu
y = f(x), onpeseneHHOl Ha IPOMEKYTKE
[-3.5; 5]. [Toaw3ysck rpadukoM, HafIUTE:

a) f(=2);

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

B) HYyJIU (PYHKITUY;

r) HauOoJblllee W HAMMEHBIIEE 3HAYCHUS
byHKIINY,

1) 00J1acTh 3HAYCHUH (PYHKITNH;

€) KOJIMYECTBO KOpHei ypaBHenus f(x) = a B
3aBUCUMOCTH OT 3HAYCHHUS A

¥ Y
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6. Ha pucynke uzo0OpaxkeH rpadpuk GyHKIHA
y = f(x). Ioctpoiite rpaduk GyHKIHN:
a)y=f(x)+2;6)y=f(x—-3).

VA

6 f) =2

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

a) f(—2);

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

B) HYJU (QYHKIIH;

r) HanOOoJIbIIIEEe U HAUMEHbBIIIEE 3HAYECHHUS
byHKINH,

1) 001acTh 3HAYCHUH QYHKIINH;

€) KOJIM4eCTBO KOpHeH ypaBHeHus f(x) = a B
3aBUCHMOCTH OT 3HAYCHHS A
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6. Ha pncyHK-e n300pakeH Tpaguk yHKIUU
y = f(x). Iocrpoiite rpaduk GyHKIUM:
a)y=f(x)+2,6)y=f(x-3).
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3. CamocrosrenbHas pabora Ne3. KopHu, cTenenu u jorapu@mol

BapuanT 1
1. ®ynkius 3agana popmyioi f(x) = x1e.
Cpasuure f(5,6) u f(2,4).
2. Haiinute 3HaueHue BBIpa)KeHI/IH

a) 338 + 45v/=32 + 4/625; 6)

3. Pemmre ypaBHeHuE Vx = 2
4. Ynpoctute BbipaxeHue:

a) Wa3; 6) Ym2im.

5. Haiigute 3HaueHUE BBIPAKEHUS:

Bapuant 2
1. ®yuknus 3agana Gopmynoi f(x) = x19.
Cpasuure f(3,6) u f(1,8).
2. Haiiaute 3HaYeHne BLIp'c’DKeHI/ISI
a) 54/16 — 23/=216 — 6\64; 6)
=t

3. Pemmre ypasHeHue x = 2
4. YnpoctuTe BbipaxeHue:

a) a7, 6) Vm3Vms.

5. Haiinure 3HaUYeHHE BHIpAKCHUS:




1
a) 1253 6) 3208,
6. IlpeacraBbTe BBHIpaKEHHE B BUJE CTETICHU
WM IPOU3BENICHUS CTEIICHEN

(a—0.8)4 . (a—1.4)—2: (a0,4)—6

7. Peumre ypaBuenue V2x + 8 = x

1
m—3m3
8. Coxkparute 1podh —2——
m3—3
9. Pemute ypaBHEHHE
5¥+1 —3-5x =250
10.Haiigure o6nacTh onpeaenenus GyHKIUN
y=1g(4x— 1)
11.Pemure ypaBHEHUE
logi(3x +4) = -2
3

12.Pemnte HepaBEHCTBO
logoo(x — 4) =1ogos(8 — x)
13.Beruncnure 3Ha4YeHUE BEIPKCHHUS
loge 27 + loge 3
2log2 6 —log2 9
14.Haiinure KopeHb ypaBHEHUS
logz x + log2(x — 3) = 2
15.Pemnte HEpaBEHCTBO
logos?2x —logosx —2=>0

1
a) 32-5; 6) 16125,
6. HpeI[CTaBI)TC BBIPAXCHUC B BUJC CTCIICHU
1501051 HpOI/ISBeI[eHI/ISI CTeHeHeﬁ

(a0,6)6 . (a0,4)—7: (a—1,6)—3

7. Peumre ypaBuenue V2x + 48 = —x

2
m+7m5
8. Cokparute 1poOp —s——
ms+7
9. Pemmure ypaBHEHHE
2X 4+ 2x3 =72
10.Haiigute o6nacTh onpeneneHus GyHKIUN
y =1g(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. CamoctosrensHas pabota Ne4. OCHOBBI TPUTOHOMETPHUH

Bapuant 1

1. HaiiguTe 3HaUeHUE BBIpAKEHUS
s
3
2. YrpocTute BhIpaKeHHE

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

sin 2«

I LT
2tg—ctg (— g) + cosm — ZSII’IZ

2sina

4. Jlano: sina= —=, cosf=—-L2n<
13 13

a < 37", < B < m. Haiigure sin(a + B)

5. JlokakuTe TOXIECTBO:

1
- = tg2
1—tga 1+ tga s
6. Peumre ypaBHeHwue sin 4x = — Y2

2

7. PemmuTe HEpaBeHCTBO oS x < 1
2

Bapuant 2
1. HaiiguTe 3HaueHUE BBIPAXKEHUS
2te (— 5 ctg “+ sin & — 4 cos -
g( 6)cg3 sin - cos
2. YupocTute BBIpaKEHHE

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

2cos? a

B)—
sin 2«a

4. Nano: cosa = 0,6, sinff =—0,83Z <
2
a<2nrt<f< 3'_’2T. Haiinure cos(a + )

5. JIoKakKMTE TOXIECTBO:

tga tga
+ = tg2a
1—tga 1+ tga ~
6. Pemmre ypaBHeHHE COS 6x = — 3
2

7. PemmTe HepaBeHCTBO Sin x > ¥3
2

5. CamocrosTenbHas padota Ne5. [IponsBoaHas u e€ npuMeHeHne




Bapuanr 1

1. Haiinute mpou3BoaHy0 QyHKIIUN:
2

3
a) f(x) = St
0 f) =5,
B) f(x) = tg 4x

2. Brluucnure 3HaYeHUE MPOU3BOAHON (HDYHKIMH
f(x) = (3x — 2)5 B TOUKE X0 = 1
3. Haiinure npon3BoHyI0 QyHKIUH:

a) f(x) =\V6x =7

6) f(x) = cos%

4. Teno pBuraercs no KOOPAWHATHOU
npsiMoii o 3akony s(t) = 3tZ — 2t + 1
(mepemMereHue U3MEpPSIETCsl B METpax, BPeMsl —
B CeKyH/ax ). UeMy paBHa CKOPOCTH TeJia uepes
3 ¢ mocie Havyasa JIBUKCHUS?

5. Uemy paBeH yriaoBod KOIPPUIHCHT
KacaTelnbHOU K rpaduKy QyHKIHH

y =x3—2x
B TOYKE C aOCIIHCCOM xo = —1?
6. Kakoe ypaBHEeHHE HMeeT KacaTellbHas

k rpaduxy Gynxmmn f(x) = %B TOUKE C
—
a0cruccont xo = 2.
7. YeMmy paBHO HaMMEHbIIIEE 3HAYCHUE
byukipn y = x + 4 Ha npomexytke [1;3]?
X

8. Uccnenyiite GyHKITUIO

y =16x3 —12x2 — 4
U mocTpoiite e€ rpaduxk.

Bapuanr 2

1. Haiinure npou3BoHYIO (QYHKIINH:
3

4
a) f(x) =+ x—
000 =1,
B) f(x) = tg2x

2. BolumcionTe 3HauCHME TIPOM3BOTHON (PYHKIMH
f(x) = (3x + 4)*BTOoUKe X0 = 1

3. Haiigure mpon3BOAHYIO (PYHKITHH:

a) f(x) =V8x +1

6) f(x) = sin%

4. Teno nBuraercs Mo KOOPAMHATHOM MPSAMOI
o 3aKOHY s(t)=3t2—-2t+1
(mepemelieHre U3MepsETCcs B METpax, Bpems —
B CeKyH/ax). UeMy paBHa CKOPOCTH Tella uepes
4 ¢ mocne Havana JBUKCHUS?
5. YUemy paBeH yrioBod ko3pduImeHT
KacaTelnbHOU K rpaduKy QyHKINH

y =x3—2x
B TOUYKE C a0CIMCCON xo = —2?
6. Kakoe ypaBHeHHE HMMeEeT KacaTelbHas K

rpaduxy dyuxmuu f(x) = 5"_“':B TOUKE C
x—

abcrmccon xo = 1.
7. Uemy paBHO HauOojbllee 3HAYCHHE

byukin y = x + 4 Ha npomexytke [1;3]?
X
8. Uccnenyiite ¢pyHKIUIO
y = 2x3 +9x? + 12x
U TIocTpoiTe e€ rpaduk.

6. CamocrosTenbHas pabota Ne6. IHTETpas u ero npuMeHeHne

Bapuant 1
1. Haiigute oOmuit Bua TEepBOOOpa3HOM

byHKIMU:

a) f(x) = x*
0) f(x) = sinx
B) f(x) = 2%
r) f(x) =x
nflo) =2
e) f(x) = e®

2. Oyukuus F sBasercs mnepBooOpa3HOiA
¢yakuuu f(x) = x — 3. Uepe3 kakyo wu3
JTAHHBIX TOYEK MPOXOAUT rpaduk pyHkmmu F,
ecimu F(2) =57

a) (0;8); ©0)(-2;17); B)(1;55); 1) (4;4).

3. Bpruucnure unTerpa:

a) f03 x2 dx

Bapuant 2
1. Haitnure oOmwmii Bua mnepBOOOpa3HOU

¢byHKIMU:

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 MPOXOoauT rpaduk ¢yHkiuu F,
eciu F(2) =5?

a) (0;8); 0)(-2;17); B)(1;55); 1) (4;4).

3. Breramcinure uHTETpa:

a) f04 2x2dx




6) [ sin3x dx
9
T dx

B)IZW
3 sin 2

0 X
0 J ~ 2=

4. Bepruucnure ILJIOIIA/Ib burypsi,

n300pakeHHON Ha PUCYHKE.

P=C08X

x
7 n A
2 ti 2
5. Haiinure niomaab  KpUBOJMHEHHON

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

6) f73l sin 6x dx

4. Boluucnure ILJI0IIAb
n300pakeHHON Ha PUCYHKE.

¢burypsl,

4

5. Beraucnure TJI01IA/Th ¢burypsl,
OTPAaHUYCHHOM JIMHUSIMU Y = X2,y = 2 — X.

7. CamocrosTenbHas pabota Ne7. KomObunaToprka

Bapuant 1
1. CkonpkuMH crocobaMu MOT'YT CecTh B
aBToMOOMWIb Mapku «KammHa» 5 uyenoBek,

eClIi  KaXObli M3 HHUX MOXET ObITh
BoauTeaeM?
2. Uepes  KeNe3HOAOPOXKHYIO  CTaHIUIO

JOJDKHBI OJTHOBPEMEHHO MpOoWTH 3 Mmoe3fa.
CKonbkMMH croco0aMH  JIUCHETYEP MOXKET
OpPTaHU30BaTh MPOXOKICHNE COCTABOB, €CITH B
€ro pactopsiKEHUH 5 CBOOOIHBIX MyTen?
3. Pemmite B HaTypalbHBIX YMCIIaX YpaBHEHHE
A5 =18- A4

x x—2
4. CKOJIBKO CYIIECTBYET CEMHU3HAYHBIX YHCET,
KOTOPBIE HAIEIO JelsTcs Ha 257
5. Pemmre B HaTypabHBIX YUCIaX ypaBHEHUE
C)ZC =120
6. Ha mpsmoii otmernnu 12 Towek, a Ha
napajuieIbHOH el psiMoit — 7 Touek. CKOJIBKO
CYIIECTBYET YEThIPEXYTrOJbHUKOB c
BEPIIMHAMH B 3TUX TOUKaX?
7. JInsa mkonbHOU JioTepe noAarotoBuian 100
OWIEeTOB, W3 KOTOPHIX 12 BBIMTPHINIHBIX.
IlepBbiii  yuyenuk BbiOupaer Hayrag 10
ouneroB. CKOJIBKO CYILIECTBYET BapUaHTOB,
IpU KOTOPBIX OH BBIOEpET HE MeHee 2
BBIUTPBILIHBIX OUIETOB?
8. Haiinure oTHOIIIEHHE CyMMBI YHCET B

Bapwuant 2
1. Ckonpkumu criocobamu MOKHO
pacrnpenenuTs S5 AEKYpPHBIX MO 3TaXaM B
HSATHATAKHOM OOLIEKUTHN?
2. Yepe3  KEINE3HOJOPOXKHYIO  CTaHIIHIO
JIOJDKHBI  OJTHOBPEMEHHO MpoHTH 4 moe3na.
CKonbKMMHU cIOCOOAMHM  AMCIIETYEP MOXKET
OpraHu30BaTh MPOXOKIECHNUE COCTABOB, €CIIU B
ero pacIopsKeHNU 6 CBOOOTHBIX MyTeH?
3. Pemmre B HaTypaJIbHBIX YMCIaX ypaBHEHUE
A2 =120

X
4. CKOBKO  CYIIECTBYeT  IIECTH3HAYHBIX
YHUCell, KOTOPBIE HAIIEJIO JeNaTcs Ha 257
5. Pemmre B HaTypaJIbHBIX YHCIIaX ypaBHEHUE
Cx—2 =66
X

6. Ha mpsmoii otmernim 14 Todek, a Ha
napauienbHon e npsamoii — 9 Touek. CKOJIbKO
CYIIECTBYET YeTHIPEXYTOJIbHUKOB c
BEPILIMHAMU B 3TUX TOYKax?
7. ns mkonsHOU noteper noarorosuau 200
OuneToB, U3 KOTOPBIX 25 BBIMIPHIIIHBIX.
[TepBbrit  yueHuk BbiOMpaer Hayrag 10
6uneroB. CKOJIBKO CYIIECTBYET BapHaHTOB,
MpU  KOTOPBIX OH BBIOEpPET HE MeHee 2
BBIMTPBIIIHBIX OUIETOB?
8. HaitguTe OTHOIIEHHE CYMMBI YHCEIT B
100-ii crpoke TpeyrombHuKa [Tackains k cymme
gucen B 200-# cTpoke




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

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

CTaTUCTHUKHU

Bapuant 1
1. B kopoOke nexat 15 mapukos: 10 cunux u
5 3eneHbix. KakoBa BeposSTHOCTH TOTO, YTO
HayTraJ B3SATBIA U3 KOPOOKU MIAPUK OKAKETCS
KENTbIM?
2. BeposiTHOCTh KynuTh OpaKOBaHHYIO Mapy
canor Hekotopoi ¢Gupmbel coctasiser 0,023.
Ckonbko  OpakoBaHHBIX  map  OOyBH
rapaHTUPOBAHHO coAepXHUT maptus u3 1000
nap caror 3Toi GUpMBbI?
3. [lpy  mpoBeneHMH  IK3UT-TIOJIA  OBLIO
onporieHo 15 Teicsiu u3buparenei, cpenu
kotopsix 600 mporosiocoBanu «IIpoTuB Bcex».
OneHnTe BEPOSTHOCTH COOBITHS, TIPH KOTOPOM
u3zbuparens ronocyet «I[IpoTus Bcex».
4. Kaprouku, Ha KOTOPBIX HAUCaHbI yncia 1,
3, 5, 7, Hayraj  MOCIeAO0BaTEIbHO
BBIKJIQ/IBIBAIOT B psif. KakoBa BepoOSTHOCTH
TOTO, YTO TMOCJEIHEH MOJOXKaT KapTOuKy C
qHUCIIOM 57
5. KakoBa BepoATHOCTH TOrO, YTO TIpH
010pachIBaHUH JIBYX UTPaJIbHBIX KyOUKOB Ha
OJIHOM U3 HUX BBIMAJIET SANHHIIA, & HA IPYTOM
— Tpoiika?
6. UeMmy paBHa MeauaHa
IaHHbIX: 2, 2, 3,4, 5,6,13?
7. OgHOBpEMEHHO MOAOPOCUIN TPU MOHETHI.
KakxoBa BeposSTHOCTh TOTO, YTO POBHO Ha JIBYX
U3 9TUX MOHET BBINIAJIET repo?
8. B smuke sexar s0610ku Tpex copTos: 20
xentbix, 10 3enensix U 30 kpacubix. Kakoe
HaMMEHBIIIee KOJMYECTBO SI0JI0K HAJI0 TI0CTATh
U3 SIUKa Hayraja, 4To0bl TapaHTUPOBAHHO
B34Th MO KpailHEH MEpe OJIHO KEJITOE W JBa
KpacHBIX s10710Ka?

COBOKYITHOCTH

Bapuant 2
1. B kopoOke nexat 15 mapukos: 12 cunux u
5 3enennix. KakoBa BeposSITHOCTH TOTO, YTO
HAyTaJ B3SATHIA U3 KOPOOKHU IIAPUK OKAXKETCs
KENThIM?
2. BeposTHOCTh KyNMUTh OpPakOBaHHYIO TMapy
caror HekoTopoil ¢upmsel coctasisier 0,015.
CkoJbko OpaKoBaHHBIX nap o0yBH
rapaHTUPOBAHHO coAepkUT maptus uz 2000
nap caror 3Toi GupMbI?
3. [Ilpy  mpoBeneHMHM  SK3UT-TIOJIA  OBLIO
onpomieHo 15 Teicsiu u3buparenent, cpeau
koTopbix 1500 mporosocoBanu 3a «Kanauaara
H». OueHuTe BEpOSATHOCTh COOBITHS, IIPH
KOTOPOM H30HMpaTeib TOJIOCyeT 3a
«Kanonmara Hy.
4. Kaprouku, Ha KOTOPHIX HATUCaHbI yncia 1,
3, 5, 7, Hayrag  IOCJIEIOBATEIbHO
BBIKJIQ/IBIBAIOT B psiA. KakoBa BeposATHOCTH
TOTO, YTO TOCJEIHEH TOJIOXKAT KapTOUYKYy C
grciom 37
5. KakoBa BepoOATHOCTH TOTO, HYTO TIPH
noA0packIBaHUH JIBYX UTPATbHBIX KyOMKOB Ha
OJIHOM W3 HUX BBITIAJICT MATEPKA, a HA IPYrOM
— OBOMKa?
6. Uemy paBHa MeamaHa
naHHbeX: 2, 3, 3,4, 6, 6,167
7. OnHOBpEMEHHO NMOAOPOCUTIN TPU MOHETHI.
KakoBa BeposATHOCTH TOTO, YTO POBHO Ha
OJIHOW M3 9TUX MOHET BBINAJIET TrepO?
8. B smuke nexar si6moku Tpex copTtos: 20
xenteix, 10 3enenbix U 30 kpacHbix. Kakoe
HaUMEHbIIIee KOIMYECTBO sI0JIOK HAJI0 10CTATh
U3 SIUKa HayrajJ, 9TOOBl TapaHTHUPOBAHHO
B3ATh 10 KpaifHeW Mepe JBa 3elIeHBIX U JIBa
KENTHIX s0JI0Ka?

COBOKYITHOCTH

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

Bapuant 1

1. Yepes xonubl otpe3ska MN u ero cepeauny
K mnpoBeneHbl mapasuieibHble  IpSMBIE,
[IEPECEKAIOIINE HEKOTOPYIO IJIOCKOCTh O B
Toukax M1, N1, K1 coorBercrBenHo. Hatiqure
nHy otpeska KKi, ecim otpesok MN He
nepecekaet miockocth oo 1 MMy =22 cm, NNy
=8cm.

Bapwuant 2

1. Yepes koHIbl oTpe3ka AB u ero cepeanny
C nmpoBeneHbl mNapajuleNbHBIE  MPSMBIE,
MEPECEKAOIINE HEKOTOPYIO IUIOCKOCTH O B
Toukax A1, Bi, u Ci1, COOTBETCTBEHHO.
Haitnute nuny otpeska CCi, ecniu OTpe3oK
AB He nepecekaer miIockocTh oo 1 AA1 = 18
cM, BB1 =10 cwm.




2. Touku A1, Bi, Ci —
npoeknuu BepuuH A, B, u C
napameniorpamma  ABCD  Ha Hekoropyio
IUIOCKOCTh ~ COOTBETCTBeHHO.  [loctpoiite
MPOEKIMI0 BepinHbl D mapaiienorpamma Ha
3TY IUIOCKOCTb.

napaJljiCJIbHBIC

e B
Al @
Ch.®
3. Yepes BepmmHy npsmoro yrima C

npsiMoyrosibHOro tpeyronbHuka ABC k ero
IUIOCKOCTH TIpoBeneH mneprneHaukysip CM.
Haiinure muny croponsl AB TpeyronbHuka
ABC,ectmu CM =8cMm, BM =17 cm, £CAB =
30°.

4. Yepes Bepmmny D npsamMoyroabHuKa
ABCD « ero TIUIOCKOCTH  MpOBEICH
nepnenaukynap DE. Touka E ynmanena ot
ctoponbl AB Ha 10 cm, a ot ctoponst BC —
Ha 17 cm. Haiinure anuny nuaronanu BD,
ecin DE = 8 cwm.

5. VYron MexIy MIOCKOCTSMH TPEYTOILHUKOB
ABC u ABD pagen 45°. Tpeyronmsauk ABC

— PaBHOCTOPOHHHII €O CTOPOHOH 4+ 3 CM,
tpeyroisHuK ABD — paBHOGenpennsiii, AD
=BD =+/14 cwm. Haiigute nauny otpeska CD.

2. Touku A1, Bi, m Di1— mnapamiensHbie
npoekuuu BepmnH A, B u D
napamenorpamma ABCD  Ha HekoTopyio
IUIOCKOCTh ~ COOTBETCTBeHHO.  [loctpoiite
npoeKIuio BepmuHbl C napaiienorpaMma Ha
3TY MJIOCKOCTb.

Bl ®
Al e
G e
3. Yepes BepumHy npsmoro yrima C

npsiMoyrosibHOoro tpeyronbHuka ABC k ero
IUIOCKOCTH TIpoBeAeH mnepneHaukyisip CD.
Haiinure nnuny croponst AB TpeyronbHuka
ABC, eciu AD =20 cm, CD =16 cMm, £CAB
= 60°.

4. Yepes BepumHy A TpIMOYrojbHHUKA
ABCD « ero IUIOCKOCTH  TIPOBEICH
nepnesaukyisip AP. Haitnute nnuny 3toro
nepnenaukynspa, eciu BC =12 cm, DB = 13
cM, a Touka P ynanena ot npamoi BC Ha

V106 cwm.

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

10. CamocrostenpHas pabora Nel0. KoopauHaTel 1 BEKTOPHI

BapuanT 1
1. Jauer Toukm M(3;-2;1) u  N(5;2;-3).
Haiinurte koopauHats! cepeannsl otpeska MN
U €ro JUIUHY.
2. lanwel Toukn A(-2;1;3), B(3;-2;-1) u C(-
3;4;2). Haiigure: _
a) KOOPJINHATBI BeK_TopOB_H/I_/C
6) MOIynb BeKTOpa B ~
B) KOOPIMHATHI BeKTOopa NE 2/8— 36
3. CymecTByeT U mapajuiesbHbIM MEPEHOC,
npu KoTtopoM obOpazom Touku M(4;3;4)
spisiercst Touka M1(1;3;0), a o6pazoM ToukH
K(1;-8;3) — Trouka K1(6;-2;7)?
4. Touku A(-2;-4;1) u B(-5;-6;-1) — BepuuHbI
napaenorpamma ABCD, Touka O(1;3;2) —
TOYKa  TIepecedyeHus ero JAuaroHasei.
Haiinure xoopauuatel Bepuimn C u D
napaienorpamma ABCD.

Bapuant 2
1. Jauer Toukm M(-6;5;3) u N(4;1;-5).
Haiinurte koopaunats! cepeaunsl orpeska MN
U €ro JUJTHHY.
2. Mausl Touku A(-4;-2;1),
C(2;1;-3). Haiigute: _
a) KOOpJUHATHI BCKTOpOB—B/I_[c
6) Momynb BekTOopa B
B) KOOpIMHATHI BekTOopa NE 3B— 24
3. CymecTtByeT M NapajuielIbHbIN MEePEeHocC,
npu  KoTopoMm obOpazom Ttouku M(-1;3;-4)
sBasieTcs Touka M1(4;5;-7), a 06pa3om TOYKH
K(6;-4;5) — Touka K1(11;-2;8)?
4. Touku A(-2;-4;1), B(-6;2;3) u D(4;0;-1) —
BEPIIUHBI rapajuiesorpaMmMa ABCD.
Hatinure KOOPJMHATHI BEPILUHBI C
napamnenorpammMa ABCD u  koopauHaThl
TOUKH [€PECEUEHUS €Tr0 IUaroHasiei.

B(3;-1;-1) w




5. Naubi Bektopsl A-2;8;-4) u b1;-4:K). [Tpu
KAaKOM 3HaueHNN K BeKTOpH a1 b

a) KOJUTMHECAPHBI;
0) nepreHIuKyISIpPHBI?

5. lauer BexTopsl a(l;-4;-3) u k5;p;-15).
IIpu KakOM 3HAYEHHUH [ BEKTOPH M b

a) KOJJTMHEAPHHBI,
0) mepneHINKYJISIPHBI?

11. CamoctostenpHas padota Nel 1. MHOTOrpaHHUKHY U KPYTJIbIe TEIa

Bapuanrt 1
1. OcHOBaHMEM TPSIMOW TPHU3MBI SIBIISCTCS
NPSIMOYTOJIBHBI ~ TPEYTOJIbHUK,  KAaTEThI

KOTOporo paBHbl 6 cM u 8 cm. Haiiagure
TUTOIIA/Th TIOJTHOM MOBEPXHOCTH MIPU3MBI, €CITN
e€ 60KkoBOE PedpO paBHO 5 CM.

2. BokoBoe pebpo MPABIILHOU
YEeThIPEXYroJibHOW nupaMuibl paBHo 10 cm, a
BeicoTa — 8 cM. Haiigure momanb
JUArOHAJILHOTO CEUEHUSI TUPAMU/IBL.

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

4. Ha paccrossnun 4 cMm OT ILEHTpa Miapa
npoBeieHo ceuenre. OTpe3oK, COSAMHSIONIHIA
[EHTP IMapa W TOYKY IIEPECEUYCHHs] ITOTO
CEUEHHUs C MOBEPXHOCTHIO IIapa, 00paszyeT ¢
iockocTeio ceuenust yron 30°. Haiinure
IUIOLIA/1b CEYECHHUS.

5. Beicota nmnmHApa paBHa 8 cM, pamuyc
ocHoBaHMs — 5 cM. Ha paccrosinuu 4 cm ot ocu
MWIMHIpa TapajuleIbHO €l MpoBeIeHO
cedyenue. Haiinure 1miomaap 3Toro cCe4eHus.
6. OcHOBaHUEM TPSAMOI TMPUIMBI SBISETCS
MPSIMOYTOJIBHUK, OJHA U3 CTOPOH KOTOPOTO
paBHa 15 cwm, a guaronans — 17 cM. Haiigure
00BeM mpu3MBbl, eciu e€ BeicoTa paBHa 10 cm.
7. OcHOBaHUEM MU PAMHU/IBI SIBIISIETCS
TPEYrojabHUK co cTopoHamu 13 cm, 14 cm, 15
cMm. Haiinute oObem mnupamuapl, ecnu eé
BBICOTA paBHA 6 CM.

8. O0bemM miapa paBeH 36T cM
JTUaMeTp IIapa.

9. OceBoe ceueHWe KOHyca — NpPaBUIIBHBIN
TPEYroJIbHUK €O cTopoHON 4cm. Haitaure
00beM KOHYca.

10. B HWXKHEM OCHOBaHMHM  IWIIMHIpA
NpoBe/eHa XOpAa JIUHOH 6 CM, KOTOpYIO
BUJTHO M3 I[EHTPAa BEPXHETO OCHOBAHUS O]
yriaom 60°, a U3 IeHTpa HIKHETO OCHOBAHUS
— mox yrimoMm 120°. Haligute muomanas
0OOKOBOI TOBEPXHOCTH IIMIIHH]IPA.

3, Haitiqure

Bapuanr 2
1. OcHoBaHMEM NOPSIMON MPU3MBI SABJISAETCA
pPaBHOOEIPEHHBIA  TPEYroJbHHUK, OOKOBas
CTOpPOHA KOTOpOro paBHa 17 cM, a oOCHOBaHHE
— 16 cm. Haiigute miomanas MOTHON
MOBEPXHOCTH MIPU3MBL, ecii €€ 60KoBOE pedpo
paBHO 10 cm.
2. lnaroHanb  OCHOBaHUS  MPaBUJILHOU
YeThIPEXYToJIbHOM MupaMuibl paBHa 24 cM, a
O0okoBoe pedbpo — 26 cm. Haiinmure miomans
JIMarOHAJIBHOTO CEYEHUS TUPAMUJIBL.
3. Bricora koHyca paBHa 6 cM, a oOpa3yromas
— 10 cm. HaiinuTe miomangs 0OCEBOT0 CEUEHUS
KOHYyca.
4. Panuyc mapa paBeH 17 cm. Haiigure
IJIOMIA b  CEUEHHS  IMapa  IUIOCKOCTHIO,
KOTOpas yJaaneHa Ha 15 cM oT 1eHTpa mapa.
5. B  HmWKHEM  OCHOBaHMHM  IIWJIMHJpA
MIPOBEICHA XOP/Aa JJIMHOU 8 CM, HAXOAAIIAsAC
Ha paccTosHUM 3 CM OT IIGHTpa JTOrO
ocHOBaHMA. Haiinure 1omans 0CEBOro
CEYEeHUSI IIWJIMH]Ipa, €CJIM €r0 BBICOTA paBHA 6
CM.
6. OcHOBaHUEM TMPSMON TMPU3MBI SBISICTCS
MPSIMOYTOJIBHBIA TPEYTOJIbHUK, THIIOTEHY3a
KoToporo paBHa 13 cM, a oJJuH U3 KaTeToB — 12
cM. Haiinure o6beM npusmel, eciiu €€ BbICOTa
paBHa 5 CM.
7. OcHOBaHUEM MTAPaMU/IBI SABJISIETCS
TPEYroJbHUK cO cTopoHamu 13 cm, 20 cm, 21
cM. Haiimure o0bemM mnupamMuabl, eciu e
BBICOTA paBHA 9 cM.
8. Imomaapr MOBEpXHOCTH mapa paBHa 1447
cM2. Haitgure nuamerp mapa.
9. OceBoe CCUCHHE KOHYca —
paBHOOEIPEHHBIN IIPSIMOYTOJIBHBIN
TPEYTroJIbHUK ¢ TUNOTeHy30i 6 cm. Halinure
00BbeM KOHYca.
10. B HmwKHEM OCHOBaHMM IMJIMHIpA
MPOBEICHA XOp/a, KOTOPYIO BUIAHO U3 IIEHTPA
HUOKHETO OcHOBaHus moxa yriom 90° a u3
IIEHTpa BEPXHEr0 OCHOBaHUS — 1101 yriom 60°.
Haiinure momaas 60KOBOI TOBEPXHOCTH
HUJTUHAPA, €CIIH PAIUyC €ro OCHOBAHUS paBeH
8 cm.




5.3 Ilpumepsl rpyNnoOBbIX TBOPYECKUX 3aJaHU I

1) C nmomomipio mporpaMmsl noctpoeHus rpaduxos Visual Basic 6.0 uccinenoBath mnoBeneHue
GyHKIMM TpU  CMEHE  OJHOTO/HECKONbKHMX e€ mapamerpoB. Omnpeaenuts  oO0mue
3aKOHOMEPHOCTH, CJenaTh BBIBOABL. Pe3ynmbrartel odopMuTh B BHAE mnpe3eHTannun MS
PowerPoint.

2) Kinmenty HeoOXxoawmo, 4YTOOBI B KOMHATe 0053aT€IbHO NPHCYTCTBOBAIM OObEMHBIC
DIIEMEHTHI JIeKopa ImHAprueckoir (opmel. [loctpouth W3 Oymarum Mojeidb IHIMHIPA.
Pasmepsr nnsi mocTpoeHHsI BBIOpaTh CaMOCTOSITENIBHO, C YYETOM TOTO, YTO COOTHOIICHHE
panuyca K BBICOTE JIOJDKHO OBITH 1:2.

3) PaccuuTaTh KOJIMUYECTBO 2-X KWJIOIPAMMOBBIX OaHOK KpAacKd, KOTOpPbIE HYKHO KYIUTb IS
OKpalIMBaHUs IMIMHIPMYECKOro CBOja mojsana. Pacxon kpacku 100 r ma 1 M2 Pammyc
HWIMHIpA paBeH 2,9 M, JyinHa cBojia 6 M.

6 IIpumepsbl O1LIEHOYHBIX CPEACTB /s MPOBeAeHUs MPOMEKYTOUHOI aTTecTalun

6.1 Bonnpocs! 7151 3K3aMeHa:

1. ®yskmun. O61acTh OnpeesieHrs 1 MHOKECTBO 3HaueHUU QyHKIuH. CBoicTBa PyHKIIHH.
CrniocoOsl 3a1anust QyHKIUH.
2. IlpomMexyTKH BO3pacTaHHs W YObIBaHMS, HauOOJbIIEEe W HAMMEHBIIEE 3HAUYCHUS, TOUKU
sKcTpemMyMa GyHKITHI.
3. IIpeobpazoBanus rpadukos. [lapamiensHplil TEPeHOC, CHMMETPUSI OTHOCUTEIBHO OCel
KOOPJIMHAT W CUMMETPHUSl OTHOCUTEIBHO Hauyajga KOOPAMHAT, CUMMETPUS OTHOCHUTEIHHO
NPSIMON y = X, pacCTsDKEHUE U C)KAaTUe BIOJIb OCEH KOOpAMHAT.
4. CteneHy ¢ paMOHAJIbHBIMU TOKA3aTEIsAMH, UX CBOMCTBA. CTENEHU C NEHCTBUTEIBHBIMU
nokazareiasiMu. CBOMCTBA CTENEHU C JeMCTBUTENbHBIM MTOKa3zarenaeM. [lokazarenbHas pyHKIMS.
5. Jlorapudm uncna. OCHOBHOE Jlorapu(pMUIECKOe TOXIECTBO. JlecITUUHBIE U HAaTypalibHbIe
norapudmel. [TpaBuna nelictBuii ¢ morapudmamu.
6. Jlorapupmuueckas ¢pynkuus. JlorapudpmMudeckre ypaBHEHUS! 1 HEPABEHCTBA.
7. Pagnannas mepa yrina. CHHYC, KOCHHYC, TaHI'€HC M KOTaHI€HC yria. 3HaKud CHHYca,
KOCHHYCa, TAHI€HCA U KOTAHT'€HCa 110 YETBEPTSIM.
8. OcHOBHBIE TpUTOHOMETpUYECKHE ToXAecTBa. Dopmynbl npuBeneHUs. DopMyIbl
cioxeHust. PopMyiiel JBOMHOTO yria. @opMyiibl MOJIOBUHHOIO YIJa.
9. TpuronomeTrpuyeckue QyHKIMH, UX CBOWCTBA U TPapUKU.
10. [TocnenoBarenbHOCTH. CIIOCOOBI 33/1aHUS U CBOWCTBA YUCIIOBBIX MTOCIE10BATEILHOCTEH.
[TonsiTue o npezesne Nocae10BaTeIbHOCTH.
11. IIpousBoanas. [TonsTHE O MPOU3BOIHON (PYHKIIMHU, €€ TEOMETPHUUECKUI U PU3NIECKUN
CMBICII.
12. YpaBHeHue kacaTesbHOM K rpaduKy (yHKIHH.
13. [IpumeHeHne MpOU3BOIHOM K UCCIIEOBAHHIO (DYHKIMI U TOCTPOCHUIO TPapHUKOB.
14. IlepBooOpa3Hasi U HHTETpaJ.
15. IlpuMeHeHue ONpeeeHHOro HHTETpalla A HaX0XK/AECHUs IUIOIIA I KPUBOJIUHEHHON
tpaneuuu. @opmyina Hetotona—IJleitonuna. Ilpumenenus uurerpana B GuU3MKe U TEOMETPUH.
16. OcHoBHbIe OHATHSI KOMOUHaTopuKkH. [lofcuer yncna pa3menieHuii, NepecTaHOBOK,
COYETaHUM.
17. Cob6bITHE, BEPOSTHOCTH COOBITHUS, CIIOKEHHE U YMHOKEHUE BEPOSATHOCTEH.
18. [Ipencrapienne naHHBIX (TaOIHUIIBI, JTUATPAMMBI, TpadUKH ), TeHEepaIbHAsI COBOKYITHOCTb,
BbIOOpKa, cpeiHee apupMeTnIecKoe, MeaHaHa.
19. BzaumMHoOe pacrnosnokeHue JByX NpsIMbIX B IpocTpaHcTBe. [lapamienbHOCTh NpAMOi 1
mockocTy. [TapamiensHOCTS m1ockocTel. IleprneHIuKynsapHOCTb NPSMOM U INIOCKOCTH.
20. IlepnieHauKyJIAp ¥ HAKJIOHHAS. YTOJ MEXIY MPSIMOM U TJIOCKOCThIO. JIBYyrpaHHBIi yroJi.
Yrois Mexay MI0CKOCTAMU. [IeprnenauKyISpHOCT ABYX MIIOCKOCTEM.
21. 'eomerpuueckue nmpeodpa3oBaHus MPOCTPAHCTBA: MTAPAUICIBHBIN IEPEHOC, CHMMETPHS



OTHOCHUTEIIbHO M1ockocTu. [lapannensHoe mpoekTupoBanue. [lnomans opToroHanbHOM MPOEKIIHH.

22. Ilonstue Bekropa. Moayibs Bektopa. PaBeHcTBO BeKTOpOB. CI0KEHUE BEKTOPOB.
YMHOXKEHHEe BEKTOpa Ha 4yucio. PaznoxkeHne BEKTOpa 10 HapaBICHUAM. YTOJI MEXIy JBYyMs
BekTopamu. [Ipoekuus Bexktopa Ha ock. KoopaunaTel Bektopa. CKalsipHOE IPOU3BEACHUE BEKTOPOB.

23. llpsimas u HaksioHHas mpu3Ma. [IpaBunbHas nmpusma.

24. Mapamnenenunen. Kyo6.

25. Ilupamuna. [IpaBuinbHasg nupamuaa. Y cedeHHas nupamuaa. Tetpasp.

26. CummMeTpuu B KyOe, B mapajiesienuree, B npusme u B nupamuze. Ceuenus Kyoa,
IPU3MBI U TUPAMUJIBI.

27. lHunuHap u KoHyC. Y ceueHHbIH KoHyc. OceBble CEUEHUS U CEUEHUs, TapasliebHbIe
OCHOBAHHUIO.

28. llap u cdepa, ux ceuenns. KacarenpHast miockocTs K chepe.

29. ®opmyibl 06beMa Ky0a, MPsIMOYTOJIbHOI0 MapauieenuIeaa, Ipru3Mbl, UINHAPA.
®opmysbl 00beMa NUpaMUbl U KOHYCA.

30. ®opmybl IJIOIAIM TOBEPXHOCTEH MIIMHAPA U KoHyca. DopmMyiibl oObeMa 1apa u
wiomanu chepsl. [lomodue Ten. OTHOMIEHUS TIONIA IEH TOBEPXHOCTEH M 00bEMOB MOTOOHBIX TE..

6.2 IlpuMepsl 3axaHnii 1191 KOHTPOJIBHOM PadoThI

Bapuanr 1.
1. Kakomy 13 TaHHBIX TPOMEKYTKOB MIPUHAIIICHKHUT YUCIIO E?
a) (0; 0,25) 6) (0,25; 0,5) 8) (0,5; 0,75) r) (0,75; 1)
12a%p

2. Cokparure apodr — = = .
KpaTuTe 1podh ~ 5 ¢

o a+2 Ga—30
3. HaI/I,I[I/ITe 3HAYCHHUC BbIPAKCHU -

opu & = 4,75,
2 —10a+25 at-z P '

_|_

=
—_
r

(ird
4. Kaxopa o6nacts onpeaenenus pynkuuu f(x) =vV1— x2?

5. YKaxuTe NpoMexXyTOK yObIBaHUS GYHKINHU, U300pa)KEHHON Ha PUCYHKE.

T T Tk
__I._ ol
ST AN T B
- -
. - A

k- - - 1

P L SRS

6. Iposepurtk, sBiseTcs 1M Gynkmus f(x) = /x — 1 4eTHOI MM HEYETHOIA.

B — & f —
7. BpruucnuTe 3HaUCHUE BRIpAKEHUS 2 — V3 -+ 7 + 43

E

8. OcBoboauTECh OT UPPALIMOHAIBHOCTH B 3HAMEHATENEe 1poou

—

S

a1’5b+ab1’5

9. Cokparure 1podb ——=F7——=—
P P ab?34+42:3p

10. Pemmure ypaBHenue V4x* —3x—1=x+1

11. Pemmre ypasuenue 0,272 = 0,0016

1y
12. HaiinuTe MHOXECTBO PELICHU HEPaBEHCTBA (;) : (—) = 6*

. 2
13. Haiinure 3Hauenue seipaxenns 0,04



14. Yemy paBHO 3HAYECHUE BBIPAKEHUS vab,ectub =5

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

16. [Han tpeyromsauk ABC. Ilnockocts, mapannensHas npsimoii AB, nmepecekaer ctopony AC B Touke M, a
ctopony BC — B Touke K. KakoBa nnmuna orpeska MK, eciu Touka M — cepeanna croponsl AC u AB = 12
cm?

17. Otpe3ok AB He mepecekaeT mI0CKOCTh o TOUukd A 1 B ymanenst ot 3toit mnockocti Ha 9 cM u 13 cm. Uemy
PaBHO paccTOsHHUE OT cepeIuHbl oTpeska AB 1o mnockoctu o?

18. Paznosxwure Bextop m(5; —17; 11) no Bekropam a(3;-2;0), b(-2;4;1), c(-1;-3;4).

19. Hans! Bextopsl a(4;-1;5) u b(3;y;2). Ilpu kakoM 3HaYEeHHUH Y BBITIOIHIETCS PABEHCTBO & - b = 147

20. Tlpm mapamiensHOM TepeHoce obpazom Touku A(-3;1;2) sBiusiercs Touka Ai(5;-1;4). Haitnure
o06pa3 touku B(-4;5;-7) npu 3TOM napajieIbHOM IEepeHOCe.

Bapwuanr 2.
7
1. Kakomy 13 TaHHBIX TPOMEKYTKOB MIPUHAIIICHKHUT YUCIIO 17?

a) (0; 0,25) 6) (0,25; 0,5) 8) (0,5; 0,75) r) (0,75; 1)

15a'®p?

25a®p®’

3. Haiinure 3HayeH#e BHIpaKEHUS — +
a—

2. Coxkpature qpoob
at2 ta—30
e®—10a+25 a®-4

npu a = 5,25,

4. Kaxoa o6macts onpenenenus pynkuuu f(x) = vz — 67

5. YKaxuTe NpoMEKyTKH Bo3pacTaHUsl QyHKINH, N300paK€HHON Ha PUCYHKE.

T 1

| |
T R e

1 . o
6. TIpoBepuTsb, siBisiercst id QyHKuus f(x) = —— ; YCTHOH MJIH HEUCTHOH.
T

&40 — — B —
7. Boruncnute 3HaYCHUE BRIpOKeHHS v V2 — V3 -5+ 246

|

8. OCBO60HI/ITCCL OT UPPAIUOHAJILHOCTHU B 3HAMCHATCIIC IIpO6I/I
aﬂ,.'i +1:{1b3| 0,25
(ab}ﬂ,25+bﬂ,5

b
o]

9. Cokpature apo0b

10. Pemure ypaBnenue 3/x +3*3yx — 10 =10

11. Pemmre ypaBHenue 2% 7% — 2% = 96

1 X 4 X
12. HaiinuTe MHOKECTBO pElICHU HEpaBEHCTBA (E) : (E) = 94

2
13. Haiinure 3nauenue seipaxenns 0,09

14. YeMy paBHO 3HAYECHUE BBIPAKEHUS Vab,ecmub =7

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

16. Jau tpeyronasauk ABC. ITinockocTs, mapamiensHas npsmoit BC, mepecekaer cropony AB B Touke M, a
cropony AC — B touke K. KakoBa mnmna croponst BC, ecnin Touka M — cepenuna orpeska AB u DK = 8
cMm?

17. UYepes xonus! orpe3ka DP u ero cepeanny A npoBeleHb! IapajuleibHbIe MIpsIMble, KOTOPBIE MEPECEeKaroT
HEKOTOPYIO TUIOCKOCTH 0 B Toukax Di, P1, A1 coorBetcTBeHHO. Haiimure mmHy oTpe3ka PP1, ecim otpesok
DP ne nepecekaet miaockocTs oo M1 DD =25 cM, AA1 =13 cm.



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

19. Jlansl BexTops! a(4;-2;y) u b(5;y;-3). [Ipu KakoM 3Ha4YCHHMH Y BBINOJHAETCS PABEHCTBO & * b = 87

20. Ilpu mapasiensHOM mepeHoce obpasom Touku A(-8;6;-3) sisiercs Touka Ai1(3;-7;2). Haitmure
00pa3 touku B(-1;-9;6) npu 3TOM napajieabHOM MepeHoce.

6.3 [Ipumepsnl pa3HOYPOBHEBBIX 32124 M 33/IaHUI
Bapuanr 1

Yacrs 1
1. Haiimure Ay s byHkuun ¥ = x°, ecom X = 2,4x = 0,1,
2. Ha pucynke wusoOpaxen rpapuk ¢yuakuun ¥ = f(x), onpenenennoii Ha wunrepsaie (-9;8).
Onpenenure KOJIMYECTBO TOYEK C IETOUYMCICHHBIMU 3HAYEHUSIMH a0CIFCC HAa ATOM HMHTEpBaje, B

KOTOPBIX IIPOM3BOAHAsA PyHKIKU f (X ) MOI0KHUTEIBHA.
¥

e
// / N
/ | A y=f®

/

/

L

3. Haiitn unTepBan Bo3pacTanus GyHKIuu ¥ = x* — 2x7,
4. Haiimure Touky Makcumyma Gynkuun ¥ = f(x), ecnu usBectHo, uro f'(x) = —x* + 6x,
5. Haiimure HanMeHblIee U HAMOOJIbIIEe U3 3HAYECHUH, KOTOPOE MPHHUMAET (DYHKIIHUSI

v = 0,5x3 — 9x? + 48x na orpeske [0;9].
6. Haitnute nepsoobpasHyro Gyskimu f(x) = — ﬁ
7. Bpruucnure uHTErpan ff %.

N

8. Ha xakom pucyHke n3o0paxeHo cedeHue Kyoa miockoctbto PRT?

1Y)
9. JIByrpaHHbIii yrois, oOpa3oBaHHBIA MONYIIIOCKOCTSIMH o U f3, paBeH 90°. Touka A ypmaieHa OT
rpaHeil AByrpaHHoro yria Ha 8 cM u 6 cm. Haiinute paccrosHue ot Touku A 10 pebpa

ABYTPAaHHOTO yTJIa.

10. Pemmrte ypaBHenne 2x* — 5x% 4+ 2 =0,
[l C?) By

11. HaiiguTe 3HaUYe€HUE BBIPAKCHUS (10 -

YacTtb 2

12. HaiiguTe rutomaab GUTrypsl, OrpaHUuYeHHON rpadukaMu QyHKIHA v = 2%, vy = x — 2, x = 4.
o 51
13. Haitru f' (1), ecim f(x) = =
14. HaiiguTe miomaas MOIHOW MOBEPXHOCTH MPABUIILHON TPEYTOJbHON MPU3MBI, €CITH U3BECTHO, UYTO
60KkoBoOe pedpo B § pa3 Ooiible CTOPOHBI OCHOBAHMUS, a CyMMa JITMH Beex pédep paBHa 30.




)c

A B

15. Haiiaure miomane pomOa, Jekaliero B OCHOBAaHWU HMHPAMHIIBI, €CIIM BBICOTA MHPAMHIBI 9 CM,
onuH u3 yrioB pomba 30°. bokoBbie rpaHu 00pa3yroT ¢ TNIOCKOCTHIO OCHOBAHUS YTOJI, paBHBIH 60°.

16. PemmTe HepaBeHCTBO v 2x — 3 = x + 5.

17. Pemmre ypaBHenue 3% 7% + 3% = 10,

18. VYmpocrtute BbIpaxkeHue tg*a — sin*a — tgla sin‘a

Yacts 3.

19. Pemmre HepaBenctBo |x* — 3x — 4| = 6,

20. PaBHOOeApECHHBINH TPEYTrOJLHUK, OOKOBas CTOPOHA KOTOPOro paBHa b, a yroia mpu OCHOBaHHHU
paBeH [}, BpallaeTcsi BOKpYr MNpsAMOH, cojepxaiiedl ero ocHoBaHue. Haiigute miomans
MIOBEPXHOCTH TeJIa BPAILICHHS.

Bapuant 2
Yacrs 1
1. Haitnure Ay mis pyHkuuu ¥ = x? ecnu xp=3,4x=10,2,
2. Ha pucynke wuszobpaxen rpadpuk ¢yakuum ¥ = f(x), ompemencuHoit Ha wunTepBaie (-9;8).
Onpeznenute KOJIUYECTBO TOUEK C IETOYMCICHHBIMHM 3HAYEHUAMHU aOCIicC HA 3TOM HMHTepBaie, B
KOTOPBIX Mpou3BoHAs GyHKIwH f(X) oTpulaTensHa.

7
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3. Haiitu naTepBan yosBanus GyHKuun ¥ = x* — 2x7,

4. Haiimure Touky MuauMyMa Gynkuun ¥ = f(x), ecnu usBectHo, uro f'(x) = —x* + 6x,
5. Haiinure HanMeHbliee U HAUOOIbIICe U3 3HAYCHU I, KOTOPOE MPHUHUMAET (HYHKITHUSI

y = 0,5x% — 9x* + 48x ma orpeske [—1;5].

6. Haiinure nepBoobpazuyro GyHkiuu f(x) = —
dx

1
(Bx+1)2

3
7. Bpruucnure uHTErpan fl —
WL

8. Ha kakom pucyHke n300paxeHo ceuyeHue Kyoa miockoctbio ABC?
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9. JIByrpaHHbIii yroj, oOpa30BaHHBIN MOMYIIOCKOCTIMHU o W [, paBeH 90°. Touka A ynameHa ot
rpaHeil aByrpaHHoro yrma Ha 9 cMm u 3 cm. Haiinute paccrosHue ot Touku A 10 pebpa
JBYTPAHHOI'O yTJa.

10. Pemute ypaBHenue 3x° — 5x* +2 =0,

ch c_:) 7B,

11. HaiiguTe 3HaueHUE BhIPAKEHUS [ﬁ -2 ) =

Yacts 2
12. HaiinuTe miomans GUrypsl, orpaHMueHHON rpadukaMu GpyHkuuid y = 4x, ¥y = x — 3, x = 3.
o xt=-1
13. Haiitu f'(2), ecnu f(x) = =
14. HaiinuTe miomaaps MoJHON NOBEPXHOCTHU MIPABUIIBHON TPEYroJbHON MPU3MBI, €CIIM U3BECTHO, YTO
0okoBOE pedpo B 5 pa3 Oosiblle CTOPOHBI OCHOBAHMSI, & CyMMa JJIMH BceX pEdep paBHa 42.
C:

A,

15. Haiiaure miomanp pomOa, JeKamero B OCHOBaHUU IMUPAMUJIBI, €CIIH BBICOTAa MUpPaMHIBI 12 cwM,
onuH u3 yrioB pomba 30°. BokoBble rpaHu 00pa3yroT ¢ TNIOCKOCTHIO OCHOBAHUS YTOJI, PaBHBIH 60°.
16. Pemmre HepaBeHCTBO y 12x — 27 = x — 9,

17. Pemmrte ypaBHeHne 4°7° + 4% = 10,

sinsin e 14+coscos &
18. Vmpocrtute BblpaxkeHue

l+coscosa sinsina
Yacts 3

19. PemmTe HepaBeHCTBO |x° — 6x — 1] = 6,
20. PaBHOOEIpPECHHBINH TPEYrOJbHUK C OCHOBAaHMEM @ W YIJIOM O IPU BEPIIWHE BPAIIaeTCs BOKPYT
IPAMOIA, CofleprKallell €ero OCHOBaHME. HaliiuTe miomaas MoBEpXHOCTH TeNa BPAIIEHUS.



