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1. OBJIACTh IPUMEHEHHWS PABOYEW ITIPOT'PAMMBbI

1.1|ITporpaMma yueOHO# AMCIUILTUHBI SBISIETCS YaCThEO OCHOBHOM MPO()eCCHOHANBHONM 00pa30BaTeIbHOM MPOTrPaMMBbl B
cootBercTBuU ¢ PI'OC no cnenuansHocty 44.02.01 JomkonbHoe 00pa3oBaHuUe.

2. MECTO JUCHUIIJIMHBI (MOAYJIsI) B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBbI

Iuk (paszern) OIT: |CO0.02

2.1|Tpe6oBaHus K NMpeIBAPHTEILHOI MOATOTOBKE 00yYaIOIIErocs:

2.1.1|ncopmaTka: TEOpUs ¥ IPAKTHKA

2.2|Iucuunaunbl (MOAYJIH) U MPAKTHKH, IJ1 KOTOPHIX 0CBOEHHE JAHHOM TUCHUNINHBI (MOXYJIsI) HE0OXO0HMO KaK
npeauiecTBylolee:

2.2.1|VIn¢hopManioOHHO-KOMMYHHUKAIIOHHBIE TEXHOJIOTHH B IPO(ECCHOHATEHOH AEATEILHOCTH

2.2.2|MapKeTHHrOBbIE TEXHOJIOTHU B TYpU3ME

2.2.3|CoBpeMeHHast OprTeXHUKA U OPraHU3alus IEIONPOU3BOICTBA

3. HEJIA U 3AJJAYH JTUCHUIIJIMHBI (MOAYJIsS1) - TPEBOBAHUS K PE3YJIBbTATY OCBOEHUS JUCIIUITJINHBI
MOoAayJist)

I[nanupyembie pe3yabTaThbl 0CBOEHUS THCIUIIIHHBI

3.1 O6uue

B wacTu TpynoOBOTrO BOCTIMTAHUS:

- TOTOBHOCTb K TPYZy, OCO3HaHHE IEHHOCTH MacTepCcTBa, TPYAOII00NE;

- TOTOBHOCTb K aKTUBHOM AEATEIHBHOCTH TEXHOJIOTHYECKOM N CONMAIbHOM HaNpaBIeHHOCTH, CHOCOOHOCTh HHUIIMMPOBATD,
IUIAHUPOBATh M CAMOCTOSATENIHHO BBITIOJIHSITh TAKyIO JEATEILHOCTS;

- MHTEpeC K Pa3IuIHbIM chepam nmpodecCHOHATBHON AeSITETbHOCTH,

OBnazieHre YHUBEPCAILHBIMUA Y4€OHBIMU [T03HABATEIbHBIMH JICHCTBUSMHU:

a) 6a30BbIC JIOTUUECKHE ICHCTBUS:

- CAaMOCTOSATENHLHO (POPMYNIMPOBATH U aKTyaJIM3UPOBATh IIPOOIEMY, paCCMaTPHBATh €€ BCECTOPOHHE;

- YCTaHABJIMBATb CYIECTBEHHBIH MPU3HAK WM OCHOBAaHHS JJIsl CPaBHEHUS, KiIacCH(DUKAIMU U 0000IeHMS;

- ONIPEEIISITh LIENHU NSSITENbHOCTH, 3a/1aBaTh MApaMETPhl U KPUTEPUU UX JOCTHIKEHHUS;

- BBISIBJISITh 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B PACCMAaTPUBAEMBIX SIBICHHSX;

- BHOCUTH KOPPEKTUBHI B JICSITENEHOCTD, OLICHUBATH COOTBETCTBHE PE3YIBTATOB LEISAM, OLCHUBATh PUCKH MOCIIEACTBUN
JeATeNIbHOCTH;

- pa3BHMBaTh KPEATHBHOE MBIIUICHHE NTPH PEIICHUH KM3HEHHBIX MPo0OIeM

0) 6a30BBIC UCCIIEIOBATEIILCKHE JCHCTBYS:

- BJIaJIETh HAaBBIKAMH y4eOHO-HCCIIeI0BATENBCKOM 1 MPOSKTHON JIESITENbHOCTH, HABBIKAMH Pa3pelieHus Ipooiem;

- BBISIBJISITh IPUYMHHO-CJIEICTBEHHBIE CBSA3H M aKTYaJIM3UPOBATh 33/1a4y, BbIJIBUIaTh THIIOTE3Y €€ PELICHHs, HAXOIUTh
apryMEHTBI JIJIsl I0Ka3aTelIbCTBA CBOUX YTBEPKJCHUIL, 3a/1aBaTh MapaMeTpbl U KPUTEPHU PEILICHNUS;

- aHAJIM3MPOBATH MOJIyYCHHBIE B XOJIE PELICHUs 331a4H Pe3yIbTaThl, KPUTHYECKH OLIEHUBATh MX JJOCTOBEPHOCTH,
[IPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIIOBHSX;

-- YMETh MEPEHOCHTh 3HAHUSI B TIO3HABATEILHYIO U MPAKTUYECKYIO 00JIACTH KHU3HEACATEIbHOCTH;

- YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX PEIMETHBIX 00JIacTeil;

- BBIJIBUTaTh HOBBIE UJIEH, IPE/IaraTh OPUTMHAIBHBIE TTOJIXO/IbI M PELICHHS;

1 CIIOCOOHOCTH MX MCIIOJIB30BAHUS B MIO3HABATEIIHLHON M COLMAIBHON MPaKTHKE

B o6sracTi IEHHOCTH HAYYHOTO TIO3HAHMSL:

-c(hOpMHPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH 1 OOIIECTBEHHOMH
MIPAKTHKH, OCHOBAHHOTO Ha JTMAJIOTe KYJBTYP, CIIOCOOCTBYIONIETO OCO3HAHUIO CBOETO MECTA B TIOJIMKYJIBTYPHOM MHPE;

- COBEPIICHCTBOBAHHE SI3BIKOBOM M YUTATEIILCKON KYJIBTYPBI KaK CpPeZICTBa B3aUMOACHCTBUS MEXKTY JIIOJIbMHU U IO3HAHUS MUDA;
- OCO3HAHHE [IEHHOCTH HAYYHOH JesITeTbHOCTH, TOTOBHOCTh OCYIIECTBIIATh MMPOEKTHYIO U MCCIIEI0BATENBCKYIO IEATEILHOCTD
WHIIUBHUYAJILHO U B TPYIIIE.

OBnazieHne YHUBEPCAILHBIMUA Y4€OHBIMU [T03HABATEIbHBIMH JICHCTBUSMHU:

B) paboTta ¢ mH(OpMAaIHEH:

- BJIaJIeTh HaBBIKaMH NOJTyueHHs] HHPOPMAIMH 13 UCTOYHHKOB Pa3HbIX TUIIOB, CAMOCTOSTENILHO OCYILECTBIIAThH MOUCK, aHAIIH3,
CHCTEeMaTH3alUI0 ¥ HHTEPIPETALNIO HHYOPMALIH PA3IMYHBIX BUAOB U (OPM NPEICTABICHHS;

- CO3/1aBaTh TEKCTHI B Pa3IMYHBIX (hopMaTax ¢ y4eToM Ha3HaueHHs MH(POPMAIMHK U LIEJIeBOM ayJUTOPUH, BBIOUpast
ONTHUMAJIEHYIO ()OPMY IPE/ICTABICHUS U BU3YalH3allnH;

- OLICHMBATH JOCTOBEPHOCTH, JIETHTUMHOCTD HH(OpMAIINH, €€ COOTBETCTBHE MPABOBBIM U MOPAILHO-3THYECKHM HOpMaM;

- UCTIONIb30BATh CPE/ICTBA MH()OPMAIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B PEIIEHUN KOTHUTHBHBIX
KOMMYHUKaTHBHBIX ¥ OPTaHU3aLMOHHBIX 3a]1a4 ¢ COOJI0/ICHHEM TPeOOBaHUH S)PrOHOMUKH, TEXHUKN 0€30M1aCHOCTH, TUTUEHBI,
pecypcocOepeReHns, MPaBOBEIX M ITHYECKIX HOPM, HOPM HH(POPMAITMOHHON 6€301acHOCTH;

- BJIaJIeTh HaBbIKAMH PACIIO3HABaHMS U 3aIUThl HHPOPMAIMK, HHPOPMAIIMOHHON 0€30MaCHOCTH JINYHOCTH

B obusiacti yXOBHO-HPaBCTBEHHOTO BOCITUTAHHS:

-- chopMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STHYECKOTO MOBEICHHUST;

- CIIOCOOHOCTH OLIEHWBATh CHUTYALUIO U IPUHIMATh OCO3HAHHBIE PEIICHNS, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI




U IICHHOCTH;

- OCO3HaHHE JINYHOTO BKJIAJIa B TOCTPOEHHUE YCTOMYMBOTO OymyIIero;

- OTBETCTBEHHOE OTHOIICHUE K CBOUM POAUTEISAM U (MJIH) IPYyTrUM YJICHAM CEMbH, CO3JAaHNIO CEMbH Ha OCHOBE OCO3HAHHOTO
MIPUHATHS LIEHHOCTEH ceMeHHON )KU3HU B COOTBETCTBUHU C TpaauluIMU HapoJoB Poccuy;

OBnajeHye yHUBEPCAIbHBIMU PEryJIATUBHBIMU JCHCTBUAMU:

a) caMOOpraHU3aIus:

- CaMOCTOSITENILHO OCYIECTBIISITh TO3HABATEIBHYIO JIESITEIbHOCTD, BBISIBIISATH MPOOJIEMBI, CTaBUTH U (YOPMYIINPOBATH
COOCTBEHHBIE 3a/1a4d B 00pa30BaTEIbHOM ACATEIBHOCTH U )KU3HEHHBIX CUTYaIHSX;

- CAaMOCTOSITENILHO COCTABIIATD IUIaH PELICHHs IIPOOJIEMBI C YIE€TOM HMEIOLINXCSl PECYPCOB, COOCTBEHHBIX BOBMOXHOCTEH 1
NIPEANIOYTEHUH;

- JaBaTh OLIEHKY HOBBIM CHUTYaIUsIM;

croco6cTBOBaTh ()OPMUPOBAHHUIO U MPOSBICHUIO IIUPOKOH SPYIUIIUH B Pa3HBIX 00JACTSIX 3HAHUH, OCTOSIHHO MOBBIIIATH CBOH
00pa30oBaTeNbHBIN U KyJIbTYpHBIH YPOBCHB;

0) CAMOKOHTPOJIB!

UCIIONIb30BATh MPUEMBI Pe(IIEKCHH sl OLIEHKH CHTYalllH, BEIOOpa BEPHOTO PEIICHUS;

- YMEThb OLIEHUBATh PUCKU M CBOEBPEMEHHO NIPUHUMATD PELICHUS 10 UX CHUKEHHUIO;

B) SMOIMOHAIBHBIN HHTEJUIEKT, MPEII0JIaralolui chOpMUPOBAHHOCTS!

BHYTpPEHHEH MOTHBALIUY, BKIIIOYAIOMIECH CTpEeMIIEHUE K JOCTI)KEHHUIO LIeIH U YCIeXy, ONTUMU3M, HHULIIUATUBHOCTb, YMEHHE
JIeiCTBOBATh, UCXOS U3 CBOMX BO3MOXKHOCTEH;

- SMIATHH, BKIIOYAONIeil CIocOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSIHUE APYTUX, YIUTHIBATh €T0 IIPU OCYIECTBICHUH
KOMMYHUKAIINH, CTIOCOOHOCTH K COUYBCTBHIO U COTIEPEKUBAHHUIO;

- COI[MAJIbHBIX HaBBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTH BBICTPAMBATh OTHOIICHHS C APYTHMH JIFOABMH, 3a00TUTHCS, NPOSBISTH
MHTEPEC U pa3permaTbh KOHQINKTHI

TOTOBHOCTB K CAMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH U CAMOOIPEAEICHHUIO;

-OBJIa/ICHHE HaBBIKAMH y4eOHO-HMCCIIEI0BATENILCKOM, MPOSKTHOM 1 CONMAbHOM NeATeIbHOCTH;

OBnajeHre yHUBEPCAIbHBIMA KOMMYHUKAaTUBHBIMH JEHCTBUSAMU:

0) COBMECTHAs ICATCILHOCTb:

- IOHUMATh U UCTIOJIb30BaTh IPEUMYyIIeCTBa KOMAaHAHON U MHAUBUAYAIBHONW PabOTHI;

- IPUHUMATD IIEJTH COBMECTHON AEATEIBHOCTH, OPTaHN30BBIBATh U KOOPIMHUPOBATE IEHCTBUA MO €€ JOCTIDKEHHUIO: COCTABIIATh
IUIaH JCUCTBUH, pactpeeisiTh POJIU C Y4eTOM MHEHUI YUYaCTHHUKOB 00CYK/IaTh PE3yJIbTaThl COBMECTHOW paboThI;

- KOOPJJMHUPOBATH U BHITIOJIHATH Pa0OTy B YCIOBHSX PEANBLHOT0, BUPTYAILHOTO U KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

- OCYIIECTBIISATH MO3UTHBHOE CTPATETHUECKOE MOBEACHNE B Pa3JINUHBIX CUTYAIUSX, TIPOSIBIATH TBOPUECTBO U BOOOpasKeHHE,
OBbITh MHUIIHATHBHBIM.

OBnajeHne YHUBEPCAIBHBIMU PETYIIATUBHBIMU J€HCTBHAMU:

T') IpUHATHE ceOs U IPYTUX JFOICH:

- IPUHUMATh MOTUBBI U APTYMEHTBI APYTUX JIIOJAEH MTPHU aHAIIU3E PE3yIbTATOB AEATEIbHOCTH;

- IPU3HABATh CBOE TPABO M IPaBO JPYTHX JIIO/EH Ha OINOKY;

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MU C TO3UIHH APYTOro YeJIoBeKa

B obmact 3CTEeTHYECKOTO BOCIIUTAHUS:

- 3CTETUYECKOE OTHOLICHUE K MUPY, BKIIIOYask 3CTETHKY ObITa, HAYYHOTO U TEXHHMYECKOTO TBOPUYECTBA, CIIOPTa, TPYAa U
00IIECTBEHHBIX OTHOIICHUIA;

- CIIOCOOHOCTH BOCIIPUHUMATD Pa3IMYHbIE BUJbl HCKYCCTBA, TPAJULIUK U TBOPUECTBO CBOETO U JIPYTUX HAPOJOB, OLIYIIATH
SMOLIMOHAIIEHOE BO3/IEHCTBHE HCKYCCTBA,

- yOeKAEHHOCTh B 3HAUNMOCTH JUISL JIMYHOCTH M OOIIECTBAa OTEUYECTBEHHOT'O M MHPOBOTO HCKYCCTBA, 3STHUYECKUX KyJIbTYpPHBIX
TpaJuLi U HAPOJHOTO TBOPUECTBA;

- TOTOBHOCTB K CAMOBBIPa)KE€HHIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMIICHHE NP OSBIIATH KA4e€CTBA TBOPUECKOH JIMUHOCTH;
OBnajeHre yHUBEPCAIbHBIMU KOMMYHUKAaTUBHBIMH J€HCTBUSAMU:

a) oOIeHue:

- OCYIIECTBIISITH KOMMYHHUKAIIMU BO BCeX cepax KHU3HH;

- pacrio3HaBaTh HEBepOAJIbHBIE CPENICTBA OOIICHNS, TOHUMATh 3HAYCHNE COI[MATIbHBIX 3HAKOB, PACIIO3HABATH MPEATIO ChIIKH
KOH(JINKTHBIX CUTYAIH U CMATYATh KOH(IIUKTHL;

- Pa3BEpHYTO U JIOTHYHO M3JIATaTh CBOIO TOUKY 3PEHUS C MCIIOIb30BAaHMEM S3BIKOBBIX CPEACTB

- 0CO3HaHHUE 00YJAIOIIMMHUCS POCCUHMCKOHN TpaXkIaHCKOM HIIEHTUIHOCTH;

- [IeJIeHaPaBJIeHHOE PAa3BUTHE BHYTPEHHEH MO3UIINH JTMYHOCTH HA OCHOBE JYXOBHO-HPAaBCTBEHHBIX IIEHHOCTEH HApOJ0OB
Poccwuiickoii depeparyn, ICTOPUUECKUX U HAITMOHAIBHO-KYJIBTYPHBIX TpaIUINi, (POPMUPOBAHUE CHCTEMBI 3HAUUMBbIX
LIEHHOCTHO-CMBICIOBBIX YCTAaHOBOK, aHTUKOPPYIIIMOHHOTO MUPOBO33PEHHUS, IPABOCO3HAHUS, SKOJIIOTHUYECKOH KyJIbTYpHI,
CHOCOOHOCTH CTaBUTh LETIH U CTPOUTH KU3HEHHBIE TUIaHBI;

B yactu rpaxaaHCKOro BOCIIUTaHUSA:

- OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX IIPaB U 003aHHOCTEH, yBa)KEHHE 3aKOHA U TIPABOIIOPSAKA;

- IPUHATHE TPAJUIMOHHBIX HAIMOHAJIBHBIX, 00IIEUEIOBEYECKNX TYMAaHUCTHYECKUX U IEMOKPAaTHUYECKUX IEHHOCTEH;

- TOTOBHOCTB IIPOTHBOCTOSTH WAEOJIOTHH SKCTPEMU3Ma, HAI[HOHATTN3Ma, KceHO(hoOHH, TUCKPUMUHALINH 110 COIMAIbHBIM,
PEMTHO3HBIM, PACOBBIM, HAIMOHAIBHBIM IIPU3HAKAM;

- TOTOBHOCTbH BECTH COBMECTHYIO IS TEIFHOCTh B HHTEPECAX IPaXKTaHCKOT'O OOIIECTBA, y4aCTBOBATh B CAMOYTIPABICHUH B
0011e006pa30BaTEIEHON OPTaHU3AINH U IETCKO-IOHOIIECKUX OpPTraHU3aInsiX;

- YMEHHE B3aNMOAEHCTBOBATh C CONMAILHBIMI HHCTUTYTAMHU B COOTBETCTBUH C UX QYHKIIMAMHU M Ha3HAUYCHUEM;




MTATPUOTHIECKOTO BOCTIMTAHHUS:

- ¢(hOpMHUPOBAHHOCTH POCCHHCKON TPaKIaHCKON HACHTHIHOCTH, MATPUOTH3MA, YBAKEHHUS K CBOEMY HapOIy, 9YyBCTBa
OTBETCTBEHHOCTH repe]; PoauHoi, ropocTH 3a CBOM Kpai, cBot0 PonuHy, CBO SI3BIK U KYJIBTYPY, MIPOIIJIOE U HACTOSIIEE
MHOTOHAIMOHAIBHOTO Hapoaa Poccuy;

- [IGHHOCTHOE OTHOIIIEHUE K TOCYIapCTBEHHBIM CUMBOJIaM, HCTOPUYECKOMY U MPUPOJHOMY HACIEAMIO, TAMSTHUKAM,
TpaauuusaM HapoaoB Poccuu, noctmkeHusiM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPY/IE;

- UjcHHas YOKICHHOCTh, TOTOBHOCTD K CITY>KEHHIO 1 3ammuTe OTedecTBa, OTBETCTBEHHOCTD 3a €ro CyIh0Y;

OCBOCHHBIC 00YUYAIOIIMMUCS MEKIIPEIMETHBIC MOHITHSA U YHUBEPCATbHBIC YICOHBIC NEHCTBUS (PETYISTHBHEIC,
M03HABATENbHBIE, KOMMYHUKATUBHBIE);

- crI0cOOHOCTH MX MCIIONB30BAHMUS B II03HABATEIHFHON M COMMAIEHON MPAKTHKE, TOTOBHOCTH K CAMOCTOATEIIEHOMY
IUTAHUPOBAHMIO U OCYIIECTBICHUIO yUeOHOW AEATENEHOCTH, OPTaHN3aIliH YIeOHOTO COTPYTHIYECTBA C IIeAarOrHIeCKUMH
pabOTHHKaMU U CBEPCTHUKAMH, K YIaCTHIO B IOCTPOSHIH MHANBUAYAILHONW 00pa3oBaTeIbHON TPaeKTOPHUH;

- OBJIQJICHNE HAaBBIKAMH yUeOHO-HUCCIEA0BATECILCKON, IPOSKTHON M COIIMAIBHOM NesITeIbHOCTH

- HE IPUHUMATH JEHCTBUS, IPHUHOCSIINE BPEI OKpYyKaroIIei cpene;

- YMETh IPOTHO3UPOBATh HEOJIATONPUSATHBIC YKOJIIOTUUCCKUE IMTOCIEACTBUS MPEITPUHAMACMBIX TICHCTBHN, IPEIOTBpAIaTh UX;
- PaCIIMPUTH OMBIT ACSATEILHOCTH SKOJIOTMUECKON HANpaBIeHHOCTH;

- pa3pabaThIBaTh IJIAH PEIICHUS MPOOJIEMBI C YYSTOM aHAIM3a UMCIOIUXCS MaTCPHUATBHBIX M HEMATePHAIbHBIX PECYpPCOB;
- OCYIIECTBJIATH IICJCHANIPABICHHBIN MOUCK EPEHOCA CPEIICTB U CIIOCO0O0B JACUCTBUS B IPOGECCHOHATBHYIO CPEY;

- YMETh NEPEHOCUTH 3HAHMUS B I03HABATEIBHYIO M IIPAKTHYECKYIO 00JIaCTH )KU3HE e TEIbHOCTH;

- [peajiaratb HOBBIC ITPOCKTHI, OUCHUBATH UACH C MMO3UIIUN HOBU3HBI, OpPUTMHAJILHOCTH, HpaKTI/I‘ICCKOﬁ 3HAYUMOCTH,

- JaBaTh OLICHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTHBHI B ICATCIFHOCTD, OLICHUBATh COOTBETCTBHE PE3YIIETATOB IIECIISIM.

3.2 IMcuMIIMHApPHbIE

-BJIIaJIETh METOIaMHU JI0Ka3aTeIbCTB, AITOPUTMAMU peLIeHHs 3a1a4; yMeHue (GOpMyIUPOBaTh ONPENeICHUs], AKCHOMBI U TEOPEMBI,
HIPUMEHATH UX, IPOBOJUTH JOKA3aTENbHBIC PACCYKICHHS B XOJIe PEIICHNS 3a/1a4;

- YMETb OIEpUPOBATh OHATHAMU: CTEIEHb YHCIIa, JOTapu(M 4uCiia; yMEHUE BBIIIOIHAT BEIYUCICHUE 3HAaU€HUI U TpeoOpa3oBaHus
BBIPKCHHUH CO CTETICHAMH M JIorapu(MaMH, Mpeodpa3oBaHUs ApoOHO-PAIIMOHANBHEIX BRIPayKeHHH;

- YMETb OIEpUPOBATh NOHATHAMHU: PALMOHAIBHbIE, UPPALIUOHAJIbHBIE, I0KA3aTe/IbHbIE, CTEIICHHbIE, JIorapuhMUIecKue,
TPUTOHOMETPUUECKUE YPABHEHUS U HEPABEHCTBA, UX CUCTEMBI;

- yMeTb OIIepHPOBATh MOHATHAMHE: (DYHKIIHSA, HEIpephIBHAS (DYHKIIHS, IPOM3BOIHAS, TIEPBOOOPA3HAs, ONIpe/Ic/ICHHbII HHTETpaI;
YMEHHE HaXOJUTh IPOU3BOHBIE 3JIEMEHTAPHBIX (DYHKIUH, UCIIOIb3YsI CIIPABOYHbIE MaTEpHUAaIbl, UCCIEA0BAThH B IPOCTEHIINX CIIydasx
(GYHKIMM Ha MOHOTOHHOCTb, HAXOAUTh HAHOOJBINHE I HAUMEHBIINE 3HAUCHHUS (DYHKIHH; CTPOUTH TPAdHKN MHOTOUICHOB C
UCIIOIb30BaHUEM aMllapaTa MaTeMaTHUECKOTo aHaIn3a; PUMEHAITh IIPOU3BOAHYIO IIPH PEIICHUH 33/1a4 Ha JIBIDKCHUE; PeIlaTh
IPaKTHKO-OPHEHTHPOBAHHBIE 33/1a4l HAa HAHOOIbIINE I HANMEHBIIINE 3HAYCHNS, HA HAXOXKACHNE IMyTH, CKOPOCTH U YCKOPEHNS;

- YMETh OIEPUPOBATh MOHATHAMHU: PAlMOHAIbHAS (DYHKIHUS, IOKa3aTeNnbHas QYHKINS, CTeNeHHas GYHKIUS, JorapudpmMuaeckas
(bYHKIWSA, TPUTOHOMETpHYeckue (HYHKIHH, 0OpaTHEIe (QyHKINH; YMEHHE CTPOUTH TPadMKN N3YyIEeHHBIX (DYHKIIHI, ICIIOIb30BATh
rpaduKy Ipy U3YYSHUH MPOLIECCOB U 3aBUCUMOCTEH, IIPH PEIIEHUH 3a]a4 U3 IPYruX yueOHBIX IPEIMETOB U 3a/lau U3 PeabHOM
’KU3HHA; BBIpaXkaTh (DOPMYIIaM1 3aBUCHMOCTH MEXKy BEITNIIHAMY;

- YMETh pelaTh TEKCTOBBIE 33/1a41 Pa3HbIX TUIOB (B TOM UMCIIE HA IPOLEHTHI, O U YaCTH, HA JBIXKEHUE, paboTy, CTOUMOCTh
TOBApOB U YCIIYT, HAJIOTH, 3aJ[a4H U3 00JIACTH yIIpaBICHHS TMIHBIMU U CEMEHHBIMY (PUHAHCAMH); COCTaBIIATh BRIPAXKEHHS, YPABHCHUS,
HEPaBEHCTBA U UX CUCTEMBI 10 YCIOBHMIO 33/1a4H, HCCIEA0BATh MOJYYEHHOE PEllIeHHe U OLIEHUBATh MPABIONOJ00HOCTh PE3yIbTATOB;
- yMeTb OIEpPHPOBATh MOHATHAMHE: CpefHee apu(pMeTHIeckoe, MeinaHa, HanOobIIee U HanMeHbIIee 3HAYeHNS, pa3Max, TUCTICPCHS,
CTaHAapTHOE OTKJIOHEHUE YHCIOBOr0 HAO0pa; yMECHUE U3BICKATh, HHTEPIIPETUPOBATH HHPOPMALIHIO, IPEACTABICHHYIO B Ta0JINLAX, HA
JMarpaMmax, Tpapukax, OTpaXKaroIyro CBOMCTBA pealbHBIX IPOIECCOB U SBICHHUIA; IIPEACTABIATH HHPOPMAIHIO C IIOMOIIBIO TaOIIHI 1
JMarpaMMm; UCCIEA0BaTh CTATUCTUUECKUE JAHHbIE, B TOM YHCIIE C IPUMEHEHUEM IpaduecKuX METOJ0B U 3JIEKTPOHHBIX CPEICTB;

- yMeTb OIEpPHPOBATh MOHATHAMH: CIyJalHbIH OIIBIT U CITydaifHOE COOBITHE, BEPOSTHOCTH CIIyIaifHOTO COOBITHS; yMEHHE BEIUHCIIAT
BEPOSTHOCTB C UCIOJIb30BaHHEM IpadMIECKUX METOA0B; IPUMEHSTH (POPMYIIBI CIIOKEHHS U YMHOXKEHUS BEpOSATHOCTEH,
KOMOMHATOpHBIE (DaKTHI U (GOPMYITBI IPH PELICHHUH 3a/[a4; OLCHUBATH BEPOSTHOCTH PEANTbHBIX COOBITHI; 3HAKOMCTBO CO CIyJalHBIMHU
BEJIMUMHAMH; YMEHUE NIPUBOAUTH IIPUMEPHI IPOSBICHUS 3aKOHa OOJIBIINX YUCEIl B IPUPOJHBIX U OOLIECTBEHHBIX SBICHUAX;

- yMeTb ONepPHPOBATh MOHATHIMHE: TOUKA, IPAMasi, IIOCKOCTb, IPOCTPAHCTBO, ABYTPAHHBII yTroll, CKPEIINBAIOIIHECS TIPIMBIC,
[apauIeNIbHOCTh U NEPIEHIUKYIIIPHOCTD IPSIMBIX U IIIOCKOCTEH, YroJ MEXAY MPAMBIMH, YTOJI MEXKAY MPSAMOIl U IIOCKOCTBIO, YroJl
MEKAY INIOCKOCTSIMU, PACCTOSHUE OT TOUYKH 0 IUNIOCKOCTH, PACCTOSHUE MEXIY IMPSMBIMU, PACCTOSIHUE MEXKY IIOCKOCTSIMU; yMEHHE
UCTIONB30BATh NIPH PEIICHUH 33734 U3y4eHHbIe (PaKThl M TEOPEMBbI INITAHUMETPUH; YMEHUE OLIEHUBATh pa3Mephl 00bEKTOB
OKPYXKaIOILEr0 MHUPa;

- YMETb ONEPUPOBATh MOHATHAMH: MHOTOIPaHHHK, CEYeHIEe MHOTOTPaHHHKa, Ky0, apaieienuiesl, pu3Ma, mupamuia, urypa u
HOBEPXHOCTh BpallleHUs, UIMHAP, KOHYC, map, cdepa, cedeHus: GUrypbl BpallleHUs, INIOCKOCTb, Kacarolasics cdepbl, LUINHIPA,
KOHYca, IUIOIIab IOBEPXHOCTH MUPAMUABL, IPU3MBI, KOHYCa, HWIHHAPA, INIOMaAb cdepbl, 00beM KyOa, MIPIMOYTOIBHOTO
napajulesienuiea, NupaMuIbl, IPU3Mbl, LWINHIPA, KOHYCA, I1apa; yMEeHUEe U300pa)aTh MHOTOIPAaHHUKY U IOBEPXHOCTH BpalLCHUS,
UX CEYEHHs OT PYKH, C IOMOLIBIO UEPTEXKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB; YMEHUE PACIIO3HABATh CUMMETPUIO B
IIPOCTPAHCTBE; YMEHUE PACIIO3HABATH IIPABUIIbHBIE MHOTOTPAaHHHUKH;

YMETb ONEPUPOBATh NOHITUSIMU: JBHKEHUE B IPOCTPAHCTBE, IOAO0OHBIE (DUTYPhI B IPOCTPAHCTBE; UCIOIb30BATh OTHOLIEHUE
Ioazael MoBepxXHoCTeH 1 00bEMOB MOJOOHBIX (GHUTYp IPH PELICHUN 3a1a4;

- YMEeTb BBIUHUCIAT TCOMETPHIECKHE BEIMIHNHEI (JUIHHA, YTOM, IUIOMaab, 00beM, INIOIa[b HOBEPXHOCTHU), HCIIONb3Ys H3yIeHHBIC
(bOpMYIIBI U METOBL;

- yMeTb OIEPHPOBATh MOHATHAMI: IIPIMOYTOIbHAS CHCTEMa KOOPAUHAT, KOOPAMHATHI TOYKH, BEKTOP, KOOPAWHATHI BEKTOPA,




CKaJIIPHOE IIPOU3BEAEHHE, YTOJI MEXKAY BEKTOpaMu, CyMMa BEKTOPOB, IIPOU3BEACHHE BEKTOPA HA YUCIIO0; HAXOJUTh C TIOMOLIbIO
M3y9eHHBIX (OPMYIT KOOPAWHATHI CEPEMHBI OTPE3Ka, PACCTOSHUE MEXTY ABYMS TOUKaMH;

-yMeTb BEIOMPATh ITOXOMSAIIMI H3yIeHHBII METOJ JUIS PEIICHHUS 3a/[a4l, PACIIO3HABAaTh MaTeMaTHYecKe (pakThl M MaTEMaTHIECKHIE
MOJIEINTH B IPUPOAHBIX U OOIIECTBEHHBIX SIBICHHUAX, B HCKYCCTBE; YMEHHE IPUBOANTD IIPUMEPHI MATEMATHIECKUX OTKPBITHH
POCCHIICKOI 1 MUPOBOM MaTeMaTHYECKON HAyKH

- YyMETbh OIIepHPOBATh MOHATHAMHE: palOHANBHAS (HYHKIH, TOKa3aTeabHas yHKIMSA, CTEHeHHAs (GYHKIH, JorapuMuaecKas
(GYHKIWS, TPUTOHOMETpHYSCKUE (DYHKIUHN, 0OpaTHEIC (DYHKINH; YMEHHE CTPOUTH IPadMKH N3YyUICHHBIX (DYHKINIA, HCIIOIb30BATH
rpadMKy IPU U3yIEHUH TPOIIECCOB M 3aBUCUMOCTEH, TIPH PELISHNH 3a/1a4 U3 APYTUX yIeOHBIX IIPEIMETOB H 33734 U3 peaabHOH
’KU3HH; BEIpaXaTh (QOPMyIIaMH 3aBUCHMOCTH MEXITy BEITHYNHAMY;

- YyMETh OIIepPHPOBATh MOHATHAMHE: TOXKIECTBO, TOXKIECTBEHHOE MpeoOpa3oBaHue, ypaBHEHNE, HEPAaBEHCTBO, CUCTEMa ypaBHEHHI U
HEPaBEHCTB, PABHOCUJILHOCTh YPaBHEHUH, HEPABEHCTB U CUCTEM, PAllMOHAJIbHbIE, UPPALIUOHANILHBIE, I0KAa3aTeIbHbIE, CTEIICHHBIC,
norapuMHuIecKre, TPUTOHOMETPHIECKHE ypaBHEHNS, HEPAaBEHCTBA M CHCTEMBI; yMETh PEIaTh ypaBHEHMS, HEPABEHCTBA H CUCTEMBI C
MOMOIIBIO Pa3IIMYHBIX IPHEMOB; PEIIaTh YPaBHEHHs, HEPAaBEHCTBA U CHCTEMEI C TApaMeTPOM; IIPUMEHSTh ypaBHEHHs1, HePaBEHCTBA,
UX CHCTEMSBI JJIsI PeIIeH s MaTeMaTHIeCKUX 3aa4 U 3a/a4 U3 Pa3INYHBIX o0JlacTell HAyKH U peanbHON JKI3HY;

- yMETb CBOOOHO ONEPUPOBATh NOHATUSMU: JBIDKEHUE, TapajlieibHblil NEPpEeHOC, CHMMETPHS Ha INIOCKOCTU U B IPOCTPAHCTBE,
MTOBOPOT, IpeoOpa3zoBanue mogo0us, NOA00HBIC GUTYPBI; YMETh PACIIO3HABATH PABHBIC M MOJOOHBIC (PUTYPBI, B TOM YHCIIE B IPUPOJIC,
UCKYCCTBE, apXUTEKTYpPe; YMETh UCIOIb30BaTh T€OMETPUUECKIE OTHOLIEHNS], HAXOJUTh T€OMETPUYECKHE BEINUUHBI (JIMHA, YTOJL,
IUIOMA (b, 00BEM) IIPHU PEIICHUH 3339 U3 APYTHX yIeOHBIX IPEAMETOB U U3 PEalbHON KU3HH

- YMETb OIIepPHPOBATh MOHATHAMH: pPalHOHAIBHBIC, HPPAIOHAIIBHBIC, IOKA3aTeNIbHBIC, CTETICHHBIC, Torapu(MUIeCcKUe,
TPUTOHOMETPUUECKUE YPABHEHUS U HEPABEHCTBA, UX CUCTEMBI;

- yMEeTb OIIepHPOBATh MOHATHAME: MHOTOIPaHHUK, CE4eHHEe MHOTOTPAaHHHKA, Ky0, TapauleNenuie ], Ipu3Ma, MIpaMua, Gurypa u
MIOBEPXHOCTh BpaIlleHUs, IUIMHAP, KOHYC, map, chepa, cedeHust GUrypsl BpallleHUs, INIOCKOCTh, Kacaromasics cdepsl, IUINHIPA,
KOHYCa, IIOIMAIb HOBEPXHOCTH MUPAMUBI, TIPU3MBI, KOHyca, IAINHAPA, IUI0Mmans chepsl, 00beM Ky0a, IpsIMOYTOIEHOTO
napajulesiennuIe a, NupaMuIbl, IPU3MbL, HWINHIPA, KOHYCa, IIapa; yMEeHUe U300pa)xaTh MHOTOTPaHHUKY U IOBEPXHOCTH BpaILCHUS,
UX CEYCHUS OT PYKH, C MOMOIIBI0 YePTEKHBIX HHCTPYMEHTOB U IIEKTPOHHBIX CPEACTB; yMETh PAacIlO3HAaBaTh CHMMETPHIO B
IIPOCTPAHCTBE; YMETh PaclO3HABATh [IPABUIbHBIE MHOTOIDAHHUKUY;

- yMEeTb OIIEpPHPOBATh MOHATHAMH: IIPAMOYTOIbHAS CHCTEMa KOOPANHAT, KOOPAMHATHI TOYKH, BEKTOP, KOOPIAWHATHI BEKTOPA,
CKaJIIPHOE IIPOU3BEICHHE, YTOJI MKy BEKTOpaMu, CyMMa BEKTOPOB, IIPOU3BEACHUE BEKTOPA HA YUCIIO; HAXOIUTh C TIOMOIIbIO
M3Y9eHHBIX (POPMYIT KOOPAWHATHI CEPEMHEI OTPE3Ka, PACCTOSHUE MEXTY ABYMS TOYKAMHU

- YMETb OIEpUPOBATh NOHATUAMH: CIIy4aiHbIH OIBIT U CllydaiiHOe COOBITHE, BEPOSATHOCTh CIy4aliHOrO COOBITHS; YMETh BBIYUCIIATD
BEPOSATHOCTH C HCTIOIB30BaHUEM IpadUuecKuX METOIOB; IPUMEHSTH (JOPMYIIBI CIIOKEHHUS H YMHOXKEHHS BEPOATHOCTEH,
KOMOHMHATOpHbIE (GaKThl ¥ (HOPMYIIBI [IPU PELICHUHU 3a/1a4; OL[EHHUBATh BEPOATHOCTU PEalbHBIX COOBITHIA; 3HAKOMCTBO CO CIIy4aifHBIMU
BEITMIMHAMH; YMEHHE IPHBOJUTH IPHMEPHI HPOSABICHHS 3aKOHA OOJBIINX YHCET B IPUPOIHBIX M OOIMIECTBEHHBIX SBICHUSIX;

- yMeTb CBOOOHO ONEPUPOBATh HOHATUSIMU: CTENIEHb C LEJIBIM [10Ka3aTeleM, KOPEHb HaTypallbHOM CTEIeHH, CTEEHb ¢
paIlOHANBHBIM IIOKa3aTeNeM, CTEIeHb C AeHCTBUTENbHBIM (BEIIECTBEHHBIM) TIOKa3aTeneM, JoTapi(M 4ncia, CHHYC, KOCHHYC U
TaHI'eHC IIPOU3BOJILHOTO YUCIIA;

- yMeTb CBOOOIHO OTIepHPOBATh NOHATHAMU: rpadiK GYHKINH, oOpaTHAs (QyHKIHS, KOMIIO3UIUS (YHKIMHH, THHEHHAS (QYHKITHS,
KBaJipaTHuHasl QyHKIUS, CTENIeHHast QYHKLUS ¢ LIeNbIM IT0Ka3aTeleM, TPUrOHOMeTprueckue QyHKIMU, 0OpaTHbIE
TpUTOHOMETpHIECcKHe (HYHKINH, MOKa3aTelnbHas U Jorapudmudeckas GyHKINT; yMEeTh CTPOUTH TPpapuKH (HYHKINH, BHITIOTHATD
npeoOpa3oBaHust rpaguKoB GHYHKINH;

- yMeTb HCHOINB30BaTh Tpaduky GyHKIMH I H3ydeHHs IPOLECCOB U 3aBICUMOCTEH IPH peIIeHHH 3a/1a4 U3 IPYTUX yIeOHBIX
IIPEAMETOB U U3 peabHON KU3HU; BHIpaXKaTh GOPMyIaMH 3aBUCHMOCTU MEXYy BEITHUYHHAMY;

- cBOOOIHO OTIEPHPOBATH HOHATHAMHU: YETHOCTH (PYHKIIUH, ITIEPHOAMIHOCTD (PYHKIUH, OTpaHUIEHHOCTh (DYHKIINH, MOHOTOHHOCTh
¢byHKIMY, S5KcTpeMyM (QYHKIMY, HanOoulblliee U HaMEHbIIIee 3HaueHUsI (PyHKIUM Ha IPOMEXKYTKE; yMEThb IPOBOJUTH UCCIIEOBAHUE
GbyHKIUY,

- YMETb UCHOJIb30BaTh CBOMCTBA U rpaduky GHYHKIMI U1 pelIeHus ypaBHEHUH, HEPaBEeHCTB U 3aJad ¢ apaMeTpaMu; H300paxaTh Ha
KOOPAMHATHOM TIIOCKOCTH MHOXKECTBA PEIIeHNiT ypaBHEHHI!, HEPABEHCTB U UX CHCTEM

- yMeTb OIepHPOBATh MOHATHAMHE: CpefHee apu(MeTHIecKoe, MeIMaHa, HanOobIIlee 1 HaNMEHbBIIIee 3HAYCHHS, pa3Max, JUCIIePCH,
CTaHAapTHOE OTKJIOHEHUE YHCIOBOr0 Habopa; yMEHUE U3BIIEKATh, MHTEPIPETUPOBATh HH(OPMALIHIO, IPEACTABICHHYIO B TA0IMLAX, HA
JMarpaMmax, Tpaukax, OTpaXKaroyro CBOMCTBA peabHBIX IPOIECCOB U SABICHHIA; TIPEACTABIATE HH(OPMAIIHIO C TOMOIIBIO TAOIUIT 1
JMarpaMM; UCCIE0BaTh CTATUCTUUECKUE JaHHbBIE, B TOM YHCIIE C IPUMEHEHUEM IrpadMuecKuX METOJI0B U 3JIEKTPOHHBIX CPEICTB;

- yMETb OIIEpPHPOBATh MOHATHAMH: TOUYKa, IPSAMasi, IIOCKOCTb, TPOCTPAHCTBO, ABYTPAHHBII yTOJI, CKPEIINBAIOIIHECS TIPSMEILE,
[IapauIeNIbHOCTh U MEePIEHIUKYIIIPHOCTD MPSIMBIX U IIIOCKOCTEH, YroJ MEXAY MPSIMBIMH, YTOJI MEKAY MPSAMOI U IIIOCKOCTBIO, YroJl
MEX]y INIOCKOCTSIMH, PACCTOSHIE OT TOYKH JI0 IIOCKOCTH, PACCTOSIHIE MEXKTY IPSIMBIMHU, PACCTOSHIE MEXKTY IIIOCKOCTIMH;

- YMETb HCHONb30BaTh [IPU PELICHUHN 3a/1a4 U3YUCHHBIE (PaKThl U TEOPEMBI INIAHUMETPHH; YMEHHUE OLICHUBATh pa3Mepbl 00bEKTOB
OKPYXKaIOILEro MUpa

- YMETh pelaTh TEKCTOBBIE 33/1a41 Pa3HbIX TUMOB (B TOM YHCIIE HA IPOLIEHTHI, JOJIH U YaCTH, HA JBIKEHHUE, paboTy, CTOMMOCTh
TOBApOB U YCIIYT, HAJIOTH, 3aJ{a9H U3 00JIACTH YIIPABICHUS IMIHBIMA U CEMEHHBIMH (pUHAHCAMH); COCTABIIATh BRIPAXKCHHS, ypaBHCHUS,
HEpaBEHCTBA U MX CHCTEMBI 10 YCIIOBHIO 33/1auH, HCCIIE0BATh MOJYyYEHHOE PEIICHNE U OLIEHUBATh MIPABAONOJ00HOCTD PE3yIbTATOB,;
- ¥*yMeTh ONIepHPOBATh IOHATUSAMHE: OIPE/EIeHNe, aKCHOMa, TEOPEMa, CIISIICTBHE, CBOMCTBO, TPU3HAK, JOKA3aTEIbCTBO,
PaBHOCUIbHBIE GOPMYITUPOBKH; YMETH (GOPMYIHUPOBATH OOPATHOE U IIPOTHBOIOJIOKHOE YTBEPKICHUE, IPUBOIUTE IPUMEPHI U
KOHTPIIPUMEPHI, NCIIONTB30BaTh METOJ] MaTEMAaTHYECKOI MHAYKIINH; IPOBOUTH JOKA3aTeIbHBIC PACCYKCHHS IIPH PEIICHUH 3a/1ad,
OLIEHMBATH JIOTHYECKYIO IIPaBUIBLHOCTD PACcCyXICHUI;

- ¥*yMeTh CBOOOJHO OIIEPUPOBATh MOHATHAMH: ITOCIE0BATEIEHOCTD, apH()METHIECKas IPOTPECCHsL, TeOMeTpUYecKast IPOTPEecCHs,
OecKOHEYHO yOBIBaOIIas TeOMETpUIECcKas IPOrPeCcCHs; YMETh 3a/1aBaTh [IOCJIEI0BATEIBHOCTH, B TOM YUCIIE C IOMOIIBIO




PEeKyppeHTHBIX popmy;

- *yMeTb BBIONPATh NOAXOAAIINI METOJ TSl PEILICHUs 3a1a4H; IOHUMaHHIe 3HAYMMOCTH MaTEeMaTHKH B M3y4E€HUU NIPUPOIHBIX U
0OLIECTBEHHBIX MPOLECCOB U SBJICHUH; yMETh paclio3HaBaTh NPOSIBICHUE 3aKOHOB MATEMaTHKH B UCKYCCTBE, YMETh IPUBOJIUTH
MIPUMEpHl MaTEMATHYECKUX OTKPBITHI POCCUHCKON 1 MUPOBOI MaTeMaTHIECKO HayKu

- YMETh ONEPUPOBATh NOHATHAMU: (DYHKLNS, HENPEphIBHAS (PYHKIHMS, TPOU3BOIHAS, IEPBOOOPA3HAs, ONIPEeIICHHBIH HHTETPA; YMETh
HaXOAWTH MPOU3BOJHbIE dJIEMEHTAPHBIX (QYHKIUH, HCIONB3Ys CIPaBOYHbIE MaTepHAIbl; HCCIEAOBATH B MPOCTEHIINX CITydastx
(yHKUIMHY HAa MOHOTOHHOCTbD, HAXOJUTh HAUOOJIbIINE M HAUMEHBIINE 3HaYeHUsT PYHKIUIT; CTPOUTH Tpa(uKi MHOTOUIEHOB C
WCTIONb30BaHUEM alllapaTta MaTeMaTHIeCKOTO aHaIN3a; IPUMEHATh NPOU3BOJHYIO IIPU PELISHHUH 3a/1a4 Ha JIBIDKEHHUE; PEIIaTh
MIPaKTUKO-OPUEHTUPOBAHHBIE 33/1a41 Ha HAaOOJIbIINE U HAUMEHBIIINE 3HAUCHH, HA HAXOXKICHUE ITyTH, CKOPOCTH U YCKOPEHHS;

- YMETb ONEPUPOBATh MOHATHAMHE: ABW)KEHHE B IPOCTPAHCTBE, MOJO0HBIE GUTYPHI B IPOCTPAHCTBE; UCIIOIH30BATH OTHOLICHHE
IUIOIAIeHi TIOBEPXHOCTEH U 00bEMOB ITOJIOOHBIX (PUTYp MPH PELISHNH 3a/1a4;

- YMETb BBIYUCIATE T€OMETPUIECKHE BETMIMHBI (IJIHHA, YOI, IUIONa b, 00beM, IUIOIIAIb IOBEPXHOCTH), UCTIONb3YSI H3yICHHBIE
(hOpMYIIBI U METOJIBL

OK 01.: BoioupaTts cnoco0bl peneHust 3a/1a4 npogeccuoHalbLHO AeATeTbHOCTH NPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTAM;

OK 02.: Hcno1b30BaTh COBPeMEeHHbIE CPeICTBA OMCKA, AaHAIN3a H MHTepnpeTanuyu HHGopManuu U HHGOPMALUOHHbIE
TEXHOJIOTHH /151 BBINOJIHEHUs 33124 NPodecCHOHANILHOI AeATeILHOCTH ;

OK 03.: Il1anupoBaTh U pean30BbIBATH COOCTBEHHOE NMPO(deccHoHATBLHOE H TUYHOCTHOE Pa3BUTHE, IPeANPUHUMATEIbCKYIO
JIeATeJILHOCTD B PO()ecCHOHATBHOM cepe, HCIOIb30BATh 3HAHUSA N0 (UHAHCOBOI I'PAMOTHOCTH B Pa3JIMYHBIX *KM3HEHHBIX
CUTYaINAX;

OK 04.: D¢ pexTUBHO B3auMOAeiicTBOBATh U PadoTATh B KOJIJIeKTHBE H KOMaH/e;

OK 05.: OcyuiecTBJISTh YCTHYIO H IHCbMEHHYI0 KOMMYHHKAI[HIO HA TOCYIapcTBEeHHOM si3bike Poccuiickoii @enepanuu ¢
Y4€eTOM 0COOEHHOCTEl COHATBHOIO U KYJIbTYPHOT0 KOHTEKCTA;

OK 06.: HpOﬂBﬂﬁTL IrpakIaHCKO-MATPUOTHYICCKYH0 MO3UIIUI0, JCMOHCTPUPOBATH 0CO3HAHHOC NOBECACHUE HA OCHOBE
TPaAIUIHOHHBIX 06meqe.ﬂoseqecmlx ].lel-ll-lOCTeﬁ, B TOM YHUCJI€ C YY€TOM rapMOHHM3allMd MEKHAIMOHAJIBbHBIX U
MEKPECJIUTHO3HBIX OTHOHIeHﬂﬁ, NPUMEHATH CTAHAAPTHI AHTUKOPPYNIHOHHOTO IMOB €ICHUSA ]

OK 07.: ConelicTBOBATh COXPAHEHHIO OKPY:KaIOILeli cpe/ibl, pecypcocdepeskeHII0, IPUMEHSITh 3HAHUS 00 H3MeHeHUH
KJIMMAaTa, IPUHIHNBI 0epeKIUBOr0 MPOU3BOACTBA, 3(pPeKTHBHO 1eiicCTBOBATH B YPe3BbIYANHBIX CUTYyalHsX;

4. CTPYKTYPA U COJAEP KAHUE JTUCHUIIJIMHBI (MOAYJIsI)

Kon HanmenoBanue pasnenoB u TeM /Buj | Cemectp / | Hacos | Komneren- |JIutepatypa u| Hurte | Ilpumeuanue
3aHATUSA 3aHATHSN/ Kype 107001 3J1. pecypchl | paKT.

Pa3nen 1. Beenenune

1.1 Beenenue /Tema/

1.2 MaremaTnka B HayKe, TEXHHKE, 1 1 OK 01. OK JI1.2
HKOHOMHUKE, HHPOPMALMOHHBIX 02. OK 03. | JI1.1J12.1J13.1
TEXHOJIOTHSIX U MPAKTUIECKON OK 04. OK
nesitenpHOCTH. Llenn u 3amaun u3ydeHust 05. OK 06.

MaTeMaTHKU IIPH OCBOCHUU OK 07.

crneruansaocreit CIIO. /Jlex/

Pa3nen 2. Anredpa

2.1 Pa3zBuTre NoHATHS O YHUCIIE 1
/Tema/




2.2 Lenble u panuoHanbHbIE YUCIA. OK 01. OK J1.2
HelictBurenpHbie unciaa. /Jlex/ 02. OK 03. | JI1.1J12.1J13.1
OK 04. OK
05. OK 06.
OK 07.

2.3 ITpakTuyeckoe 3ausTue 1 OK 01. OK J1.2
BrimoHeHne neMCTBHIM HAJ 1ETBIMU, 02. OK 03. | JI1.1J12.1J13.1
paLoHaIbbIMU, AEHCTBUTEILHBIMU OK 04. OK
yucnamu. /TIp/ 05. OK 06.

OK 07.
24 Pemenne tunoBsix 3aga4. [loarotoBka OK 01. OK J1.2
JI0KJIaJ10B, Ipe3eHTaLui, pedepatos. /Cp/ 02. OK 03. | JI1.1J12.1J13.1
OK 04. OK
05. OK 06.
OK 07.

25 TouHOE U NPUOIMKEHHOE 3HAUCHHS OK 01. OK JI1.2
BeJIMUUHEL [IpaBuia okpyrieHus. 02. OK 03. | JI1.1J12.1J13.1
AOGCoIOTHASI M OTHOCHUTEINbHAS OK 04. OK
HOTPELIHOCTH IPHOIIIKEHUSL. 05. OK 06.

TTorpemHocTH apUPMETHUECKIX OK 07.
JeiicTBuil. BepHble U pbl IpUONIDKEHHUS.
/JTex/

2.6 IIpakTudeckoe 3aHsATHE 2 OK 01. OK J1.2
Brrancnenue morpemnocteit 02. OK 03. | JI1.1J12.1J13.1
npuOnKeHus. Beruucnenys no npasuiam OK 04. OK
BepHbIX nudp /Tp/ 05. OK 06.

OK 07.
2.7 Pemenue tunoseix 3anay. [ToaroroBka OK 01. OK J1.2
JIOKIIAJIOB, Tipe3eHTanui, pedeparos. /Cp/ 02. OK 03. | JI1.1J12.1J13.1
OK 04. OK
05. OK 06.
OK 07.
2.8 IonsTHE 0 KOMIUTEKCHBIX yncnax. /Jlex/ OK 01. OK J1.2
02. OK 03. | JI1.1J12.1J13.1
OK 04. OK
05. OK 06.
OK 07.

2.9 TIpakTudeckoe 3aHsATHE 3 OK 01. OK JI1.2
Pemienue kBagpaTHOro ypaBHEHHUs C 02. OK 03. | JI1.1J12.1J13.1
JICHCTBUTEIBHBIMU KO3(D(PUIIHEHTAMU U OK 04. OK
OTPHUIATENILHBIM JTUCKPUMUHAHTOM Ha 05. OK 06.

MHO€ECTBE KOMIUIEKCHBIX unce /TIp/ OK 07.
2.10 Pemenne tunossix 3agad. [loaroroska OK 01. OK JI1.2
JIOKJIAJIOB, Nipe3eHTanuii, pedeparos. /Cp/ 02. OK 03. | JI1.1J12.1J13.1
OK 04. OK
05. OK 06.
OK 07.

211 VYpaBHEHHs1, HEPABEHCTBA, CHCTEMBI
/Tema/

2.12 IonsiTre 00 ypaBHEHHH, HEPAaBEHCTBE, OK 01. OK J1.2
cucTeMe ypaBHeHUH WiH (1) HEpaBEeHCTB. 02. OK 03. | JI1.1J12.1J13.1
Pemenne (kak pe3ynbTaT) ypaBHEHUS, OK 04. OK
HEPABEHCTBA, CUCTEMBI. PABHOCHIIBHOCTB 05. OK 06.
ypaBHEHHMH, HEPaBEHCTB, cUcTeM. /JIek/ OK 07.

2.13 OCHOBHBIE NIPUEMBI PELICHUS YPaBHEHHUH, OK 01. OK JI1.2
HEpaBEHCTB, CUCTEM (pa3JIoKeHHe Ha 02. OK 03. | JI1.1J12.1J13.1
MHOHUTEJH, BBEJACHHE HOBBIX OK 04. OK
HEHM3BECTHBIX, IIOJCTaHOBKA, rpaduueckuit 05. OK 06.
meton). /Jlex/ OK 07.

2.14 IIpaxkTudeckoe 3anstue 4 OK 01. OK JI1.2
Pemienue paunoHanbHbIX ypaBHEHUH, 02. OK 03. | JI1.1J12.1J13.1
HEPABEHCTB U CUCTEM C OJHOU OK 04. OK
HePEMEHHOH. 05. OK 06.

Mp/ OK 07.




2.15 IIpakTrdeckoe 3ansaTHe 5 OK 01. OK J1.2
Pemenne cucrem MuHEHHBIX HEPABEHCTB C 02. OK 03. | JI1.1J12.1J13.1
JBYMsI HEPEMEHHBIMU, U300paxeHue UX OK 04. OK
pelIeHU Ha KOOPIUHATHOM IJIOCKOCTH. 05. OK 06.

Mp/ OK 07.

2.16 IpakTuueckoe 3aHsTUE 6 OK 01. OK J1.2
[IpnmeneHnre MaTeMaTHIECKIX METOIOB 02. OK 03. | JI1.1J12.1J13.1
UL PELIEHUs COEepKATENbHBIX 3a/1a4 U3 OK 04. OK
Pa3IMYHBIX 00macTeil HayKH U IPAKTUKH. 05. OK 06.

Wutepnperanyst pe3ynbraTa, y4er OK 07.
peanbHBIX orpannyenuii /I1p/

2.17 Pemenne tunoBsix 3aga4. [loarotoBka OK 01. OK J1.2
JIOKJIaJI0B, Ipe3eHTaLui, pedepatos. /Cp/ 02. OK 03. | JI1.1J12.1J13.1

OK 04. OK
05. OK 06.
OK 07.

2.18 OyHKIMH, KX CBOICTBA U IpadUKH
/Tema/

2.19  |Yucnosas ¢pynxuus. CocoObl 3a1aHus OK 01. OK J1.2
(dyakuuu. O61acTh ONpeaeICHUS 1 02. OK 03. | JI1.1J12.1J13.1
MHO>XECTBO 3HaueHul ¢pyHkuuu. I'padux OK 04. OK
(yakunu. CBoiicTBa QYHKIHH: 05. OK 06.

MOHOTOHHOCTb, Y€THOCTb, HEYETHOCTb, OK 07.
OTPaHUYEHHOCTH, IEPHOTHIHOCTb.

TIpomexxyTky Bo3pacTaHus U yObIBAaHHS

¢ynkuu. Hanbonpinee 1 HanMeHbIIee

3Ha4yeHus: QyHKuu. [ 'padudeckas

uHTepnpertarwys /Jlex/

2.20 Oynkuus, obpaTHas AaHHOHW QYHKLIUY. OK 01. OK J1.2
YcnoBue obparumoctu pyHkiuu. O6iacTb 02. OK 03. | JI1.1J12.1J13.1
OTIpeieNIeHNs] © MHOKECTBO 3HAUEHUI OK 04. OK
obparHoi QpyHKIMH. ["paduku B3aUMHO 05. OK 06.
o0paTHbIX (yHKIMH. ClnokHas GyHKIUSA OK 07.

/JTex/

2.21 TIpakTudeckoe 3ausTHe 7 OK 01. OK J1.2
Ioctpoenue rpadgukos GHyHKIMH, 02. OK 03. | JI1.1J12.1J13.1
3aJ[aHHBIX PA3JIMYHBIMU CIIOCOOAMHU. OK 04. OK
IIpeoGpa3zoBanus rpadukoB: 05. OK 06.

MapaJuIeIbHBINA TIepEHOC, CAMMETPHS OK 07.
OTHOCHUTENIBLHO OCeil KOOpAUHAT U

CHMMETpPHS OTHOCUTENIFHO Havaa

KOOPJMHAT, CHMMETPHS OTHOCHUTEIILHO

IPSIMOHL Y = X, pacTshHKEHHE U C)KaTHe BIOJb

oceit koopaunar /IIp/

2.22 TIpakTudeckoe 3aHsTHE 8 OK 01. OK JI1.2
HWccnenoBanue cBOMCTB (DyHKIIMH 110 €€ 02. OK 03. | JI1.1J12.1J13.1
rpaduxy. [Ipumeps! GyHKIIHOHATBHBIX OK 04. OK
3aBUCHMOCTEH B pealbHBIX IpoLeccax u 05. OK 06.
senenusix /TIp/ OK 07.

2.23 Pemenne tunoseix 3amau. [Tonroroska OK 01. OK J11.2
JIOKJIAJIOB, ipe3eHTauui, pedeparos. /Cp/ 02. OK 03. | JI1.1J12.1J13.1

OK 04. OK
05. OK 06.
OK 07.

2.24 CreneHu, KOpHH U JTOTapu(pMBbI
/Tema/

2.25 Kopens HarypanbHOit cTenenu, ero OK 01. OK JI1.2
cBoiictBa. CTerneHs ¢ parioHaIbHBIM 02. OK 03. | JI1.1J12.1J13.1
rmoKasarTelieM, ee cBoricta. CTeeHb ¢ OK 04. OK
JIEHCTBUTEIBLHBIM ITIOKA3aTelIeM, €€ 05. OK 06.

CBOWCTBa OK 07.

/JIex/




2.26  [Crenennas ¢yHKIMs, ee CBOWCTBA U OK 01. OK J1.2
rpaduku. [TokazarensHast QyHKIHS, €€ 02. OK 03. | JI1.1J12.1J13.1
cBoiicTBa u rpaduxu. I'paduueckoe OK 04. OK
pelleHre MPOCTEHITNX UPPAIIHOHATIBHBIX U 05. OK 06.

MOKa3aTeNbHBIX YPaBHEHHI U HEPaBEHCTB OK 07.
/JTex/

2.27 Omnpenenenue norapudgma. OCHOBHOE OK 01. OK J1.2
JorapupMu4ecKkoe TOXKIECTBO. 02. OK 03. | JI1.1J12.1J13.1
JlecATHYHBIN 1 HATYPAIbHBIN JIOTApU(DMBIL. OK 04. OK
Jlorapudm npou3sBeeHUs, YaCTHOTO, 05. OK 06.
crenenn. [lepexon Kk HOBOMY OCHOBaHUIO OK 07.
norapudma. Jlorapupmuposanue u
noreHuupoBanue /JIex/

2.28  |Jlorapudmuueckas (pyHKuMS, ee cBOHCTBA OK 01. OK J1.2
u rpaduku. I'paduueckoe perieHue 02. OK 03. | JI1.1J12.1J13.1
IpocTeHIuX JorapupMUIECKUX OK 04. OK
ypaBHeHHH 1 HepaBeHCTB /JIek/ 05. OK 06.

OK 07.

2.29 IIpakTuueckoe 3ausaTHe 9 OK 01. OK J1.2
PemeHue uppanyvoOHaANbHBIX YpaBHEHUN U 02. OK 03. | JI1.1J12.1J13.1
HEPaBEHCTB OK 04. OK
Mp/ 05. OK 06.

OK 07.

2.30 IIpaktuueckoe 3ausTue 10 OK 01. OK J1.2
PemieHue noka3aTesbHbIX YpaBHEHUH U 02. OK 03. | JI1.1J12.1J13.1
HEPaBEHCTB OK 04. OK
Mp/ 05. OK 06.

OK 07.

231 Ipaktuueckoe 3ausaTue 11 OK 01. OK J1.2
Pemenue norapudMuueckux ypaBHeHUH U 02. OK 03. | JI1.1J12.1J13.1
HEPaBEHCTB OK 04. OK
Mp/ 05. OK 06.

OK 07.

2.32 IIpaktuueckoe 3ausTue 12 OK 01. OK J1.2
Pemenue ynpaxuenuii mo reme "Crenenu, 02. OK 03. | JI1.1J12.1J13.1
kopHH u orapudmser” /TIp/ OK 04. OK

05. OK 06.
OK 07.
2.33 Pemenue TunoBeIx 3aga4. IloarotroBka OK 01. OK J1.2
JOKJIaJIOB, Tipe3eHTaIuii, pedepatos. /Cp/ 02. OK 03. | JI1.1J12.1J13.1
OK 04. OK
05. OK 06.
OK 07.
2.34 OCHOBBI TPUTOHOMETPHUH.
TpuroHomeTpuvecKkme
GyHKIMIH
/Tema/

2.35 VYroun B Tpuronomerpuu. ['pagycHas u OK 01. OK J1.2
paaviaHHast MEpHI YTIia, 3aBUCUMOCTh 02. OK 03. | JI1.1J12.1J13.1
Mexay HuMu. OnpeseneHus OK 04. OK
TPUTOHOMETPUUYECKUX (PYHKIUH. 05. OK 06.

COOTHOLICHUS MEXIY OK 07.

TPUTOHOMETPUUECKAMU (DYHKLIHUAMU
OJIHOTO ¥ TOTO 7K€ apryMeHTa. 3HaKu
TPUTOHOMETPHIECKHX (PYHKITHI

/JIex/




2.36  |TpuroHomerpuueckue GYHKIH CyMMEI H OK 01. OK J1.2
Pa3HOCTH JBYX apryMEHTOB, JBOWHOTO H 02. OK 03. | JI1.1J12.1J13.1
IIOJIOBUHHOTO apTyMEHTOB. OK 04. OK
[IpeoOpazoBaHre CyMMBI i Pa3HOCTH 05. OK 06.
TPUTOHOMETPUUECKUX (QYHKIUH B OK 07.
npousBeaeHue. [IpeoOpasoBanne
HPOU3BEACHHS TPUTOHOMETPHICCKUX
(GYHKIMH B CYMMY WIJTH Pa3HOCTb.

YeTHOCTB, HEYETHOCTH, IEPUOAMIHOCTD
TPUTOHOMETPUYECKUX QyHKIUH. DOpMyIIBI
npusenenus /JIex/

2.37 Tpuronomerpuueckue HyHKIUH, UX OK 01. OK J1.2
cBoiicTBa U rpaduku. ['papuueckoe 02. OK 03. | JI1.1J12.1J13.1
pelIeHre IpoCTeHIIIX OK 04. OK
TPUTOHOMETPUUECKUX YPAaBHEHUM U 05. OK 06.

HepaBeHCTB  /Jlek/ OK 07.

2.38 Permenne ypaBHeHHH Bra SinX=a, COSX=a, OK 01. OK J11.2
tgx=a, ctgx=a. ApKcUHYC, apKKOCUHYC U 02. OK 03. | JI1.1J12.1J13.1
apKTaHTeHC JJaHHOTO YucJa /JIex/ OK 04. OK

05. OK 06.
OK 07.

2.39  |IIpaktuueckoe 3aHstue 13 OK 01. OK J1.2
COOTHOIICHUS MEXTY 02. OK 03. | JI1.1J12.1J13.1
TPUTOHOMETPUUECKUMU YHKIIUIMU OK 04. OK
OJIHOTO ¥ TOTO %€ aprymenta /IIp/ 05. OK 06.

OK 07.

2.40  [IIpaktuueckoe 3aHATHE 14 OK 01. OK J1.2
Tpuronomerpuueckre GyHKIIUH CyMMBI U 02. OK 03. | JI1.1J12.1J13.1
Pa3HOCTH JBYX apryMEHTOB, JBOMHOTO U OK 04. OK
MTOJIOBUHHOTO apTyMEHTOB. 05. OK 06.
ITpeobpa3oBaHue CyMMBI U Pa3HOCTH OK 07.
TPUTOHOMETPUUYECKUX (QYHKIHUH B
npousseaeHue. IlpeobpasoBanue
MIPOM3BEICHHS] TPHTOHOMETPHUECKUX
(GYHKIMI B CYMMY WM Pa3HOCTb
Mp/

241  |IIpaktuueckoe 3aHstue 15 OK 01. OK J1.2
YeTHOCTH, HEYETHOCTD, IEPUOAUNTHOCTH 02. OK 03. | JI1.1J12.1J13.1
TpUrOHOMeTpHuecKuX QyHkuuil. @opmynsl OK 04. OK
npuseaenus /TIp/ 05. OK 06.

OK 07.

242  |IIpaktHueckoe 3aHATHE 16 OK 01. OK J1.2
Pemenne TpuroHOMETPHUYECKUX ypaBHEHHHI 02. OK 03. | JI1.1J12.1J13.1
Mp/ OK 04. OK

05. OK 06.
OK 07.

243 IIpaktuueckoe 3austue 17 OK 01. OK J1.2
Pemenune ynpaxseHnuit mo reme "OCHOBBI 02. OK 03. | JI1.1J12.1J13.1
TPUTOHOMETPHH. TPUTOHOMETPUIECKHE OK 04. OK
¢bynxuuu" /Tp/ 05. OK 06.

OK 07.
2.44 Pemenue tumnoBsix 3agad. [loaroroska OK 01. OK JI1.2
JOKJIaJIOB, Tipe3eHTaiuii, pepepatos. /Cp/ 02. OK 03. | JI1.1J12.1J13.1
OK 04. OK
05. OK 06.
OK 07.
Pazgen 3. Hauana mateMaTH4eckoro
anaamu3a
3.1 IMpenensl. HenpepsiBHOCTH

/Tema/




3.2 TTocnenoBarensHocTH. CrocoObI 3aJaHUs U 6 OK 01. OK JI1.2
CBOWCTBA YHCIIOBBIX 02. OK 03. | JI1.1J12.1J13.1
nocueaoBaTensHocTel. [lonsaTHe 0 mpenene OK 04. OK
nocienoBaTenbHOCTH. CyIIecTBOBaHHE 05. OK 06.
npeJiesia MOHOTOHHOM OrpaHUYEeHHON OK 07.
nocnenoBaTenbHOCTH. CyMMHpOBaHHE
HOCJIEI0BAaTENbHOCTEN
beckoHewHO yObIBaroIIas reoMeTpuIecKast
nporpeccus, ee cymma. /Jlex/

3.3 ITpakTudeckoe 3ansaTue 18. 2 OK 01. OK J1.2
Brruncnenue npeaenos. /TIp/ 02. OK 03. | JI1.1J12.1J13.1

OK 04. OK
05. OK 06.
OK 07.

34 HenpepbIBHOCTH (GYHKIIUH B TOYKE U HA 4 OK 01. OK J1.2
MIPOMEXYTKE. THIIBI TOUEK pa3phiBa. 02. OK 03. | JI1.1J12.1J13.1
CpoiicTBa HempepbIBHBIX QyHKIMH. /JIex/ OK 04. OK

05. OK 06.
OK 07.

35 TIpakTudeckoe 3ansTue 19 2 OK 01. OK J1.2
OnpenerneHue HenpepbIBHOCTU (QYHKIUH B 02. OK 03. | JI1.1J12.1J13.1
TOYKE M Ha npomexytke. /T1p/ OK 04. OK

05. OK 06.
OK 07.
3.6 Pemenne tunoBsix 3agad. [logrotoBka 2 OK 01. OK J1.2
JIOKJIAJIOB, Nipe3eHTanuii, pedeparos. /Cp/ 02. OK 03. | JI1.1J12.1J13.1
OK 04. OK
05. OK 06.
OK 07.
3.7 /Ox3amen/ 12 OK 01. OK J1.2
02. OK 03. | JI1.1J12.1J13.1
OK 04. OK
05. OK 06.
OK 07.

3.8 IIpousBonHas. [IpuMeHeHne IPOU3BOIHBIX
/Tema/

3.9 3anauu, MPUBOAAIINE K TIOHITHIO 4 OK 01. OK J11.2
npou3BogHON. OnpeneneHue 02. OK 03. | JI1.1J12.1J13.1
MPOM3BOAHON. Brramcienue npon3BoIHOM OK 04. OK
Ha OCHOBe omnpezeneHus. Pusndeckuii u 05. OK 06.
TEOMETPHUIECKUH CMBICI TPOU3BOIHOH. OK 07.

/JTex/

3.10 JuddepeHunpoBanmue CyMMBI, 4 OK 01. OK J1.2
MPOM3BEICHHS, YACTHOTO ABYX (DYHKIIMIA. 02. OK 03. | JI1.1J12.1J13.1
IIpon3BoiHBIE OCHOBHBIX DJIEMEHTAPHBIX OK 04. OK
(dyskuunit [IpuMeHeHne MPOU3BOAHBIX K 05. OK 06.

UCCIIEA0BAHUIO (QDYHKIMH U IOCTPOCHUIO OK 07.
rpadukos /JIex/

3.11 IIpaxkrugeckoe 3anstue 20 2 OK 01. OK J1.2
Beruncienue nponsBoansix /T1p/ 02. OK 03. | JI1.1J12.1J13.1

OK 04. OK
05. OK 06.
OK 07.

3.12 IIpaxtugeckoe 3anstue 21 2 OK 01. OK J1.2
Bropas nponssonnas. dusnyeckuii cMbICI 02. OK 03. | JI1.1J12.1J13.1
MEPBON U BTOPOU IPOU3BOAHBIX. OK 04. OK
Haxoxnenue ckopocTu mpouecca, 05. OK 06.
3aJaHHOTO (HhOpMYJI0i MK rpadurom. OK 07.

T'eomeTprueckuii cMbICT IPOU3BOIHOM.
YpaBHEHHE KacaTenbHOH K rpaduky
¢yukmn /Tp/




3.13  [IIpakTmueckoe 3aHsTHE 22 OK 01. OK J1.2
[Ipumenenne IpoN3BOAHBIX K 02. OK 03. | JI1.1J12.1J13.1
UCCIE0BaHUI0 (DYHKIUHA 1 HOCTPOSHUIO OK 04. OK
rpaduxos /TIp/ 05. OK 06.

OK 07.
3.14 Pemenue Tunossix 3ana4d. [lonroroska OK 01. OK JI1.2
JOKJIA/IOB, TIpe3eHTaIwmii, pedepartosn. /Cp/ 02. OK 03. | JI1.1J12.1J13.1
OK 04. OK
05. OK 06.
OK 07.

3.15 Wuterpansl. [IpuMeHeHHE HHTETPATIOB
/Tema/

3.16 IepBooOpasnas. HeonpeneneHHbIi OK 01. OK JI1.2
HHTETpaJl, ero cBoucTBa. opMyIis 02. OK 03. | JI1.1J12.1J13.1
HWHTETPUPOBAHUSL. OK 04. OK
/Jlex/ 05. OK 06.

OK 07.

3.17 OmnpeneneHHblil HHTErpall, €ro CBONUCTBA. OK 01. OK J1.2
Brrancnenne onpeneneHHOTo0 HHTErpaia 02. OK 03. | JI1.1J12.1J13.1
1o OK 04. OK
¢dopmyne Herotona-JleitOHuIA. 05. OK 06.
I'eomeTpuyeckuii cMbIC ONIPENENEHHOIO OK 07.
uHrerpana. /Jlex/

3.18  |IIpaktuueckoe 3aHsTue 23 OK 01. OK J1.2
Brrancnenne nHTETpaioB. 02. OK 03. | JI1.1J12.1J13.1
Mp/ OK 04. OK

05. OK 06.
OK 07.

3.19 [Ipakrudeckoe 3ausTue 24 OK 01. OK JI1.2
[IpuMeHeHne UHTETPAIoB B (pusuke U 02. OK 03. | JI1.1J12.1J13.1
reoOMeTpHUU OK 04. OK
Mp/ 05. OK 06.

OK 07.
3.20 Pemenne Tunossix 3amad. [Togroroska OK 01. OK JI1.2
JOKJIaJI0B, Tipe3eHTanuii, pepepatos. /Cp/ 02. OK 03. | JI1.1J12.1J13.1
OK 04. OK
05. OK 06.
OK 07.
Pazgen 4. 'eomerpus

41 [IpsiMBI€ M MIIOCKOCTH B IPOCTPAHCTBE
/Tema/

4.2 Axcuomsl ctepeomeTpuu. CleacTBus U3 OK 01. OK JI1.2
akcroM. B3zaumHOe pacronoskeHue IByX 02. OK 03. | JI1.1J12.1J13.1
IpsIMBIX B ITpocTpancTse. [lapannensHocTb OK 04. OK
npsiMoi U mmockocTH. [lapaniensHocTh 05. OK 06.
wiockoctei. [TapamnensHoe OK 07.
npoektupoBanue. [locTpoeHue
n300paskeHUI NPOCTPaHCTBEHHBIX (Uryp
/JTex/

4.3 [Ipaktuyeckoe 3ansaTue 25 OK 01. OK JI1.2
[lepnenauKyIIpHOCTE NPSIMON 1 02. OK 03. | JI1.1J12.1J13.1
m1ockocTH. IleprneHauKymnsp U HaKJIOHHAs OK 04. OK
K INTOCKOCTH. PaccTosiHre OT TOYKH 10 05. OK 06.

IUIOCKOCTH. YTOJI MEXJly NIPAMOH U OK 07.
IUTOCKOCThIO. Penienue 3aau.
Mp/

4.4 [IpakTuueckoe 3ansTe 26 OK 01. OK JI1.2
Teopema o Tpex nepneHguKysapax. Yroiu 02. OK 03. | JI1.1J12.1J13.1
MEX]Y TJIOCKOCTSAMHU. OK 04. OK
[lepneHauKyIIpHOCTD IUNIOCKOCTEN. 05. OK 06.

Pemenue 3amau. /TIp/ OK 07.




4.5 Pemenne tunossix 3amad. [loaroroska 10 OK 01. OK JI1.2
JIOKJIAJIOB, Tipe3eHTanuit, pedeparos. /Cp/ 02. OK 03. | JI1.1J12.1J13.1
OK 04. OK
05. OK 06.
OK 07.

4.6 Msuororpannuxu /Tema/

4.7 MHororpaHHas IOBEpXHOCTb. 4 OK 01. OK J1.2
MHororpannuk. ['panu, BepmHsl, pedbpa 02. OK 03. | JI1.1J12.1J13.1
MHOTOTpaHHUKA. Teopema Diinepa. OK 04. OK
Beinykibiil MHOTOrpanHuk. Passeprka 05. OK 06.
MHOrorpanHuka. [IpaBunsHbIE OK 07.

MHOTOTpaHHuKH /Jlex/

4.8 [Mpaktudeckoe 3austue 27 2 OK 01. OK J1.2
Pemenne 3anaq no reme 02. OK 03. | JI1.1J12.1J13.1
Mp/ OK 04. OK

05. OK 06.
OK 07.

49 [Ipaktuueckoe 3aHsTue 28 2 OK 01. OK JI1.2
ITapamnenenunen. [psmoit u 02. OK 03. | JI1.1J12.1J13.1
IpsIMOYTOJIbHBIN Napanienenunesa. Kyo OK 04. OK
Mp/ 05. OK 06.

OK 07.

410  |IIpaktudeckoe 3aHsTHE 29 2 OK 01. OK J1.2
ITupamuna. [IpaBunspHast mupamuaa. 02. OK 03. | JI1.1J12.1J13.1
VYceuennas nupamuna /TIp/ OK 04. OK

05. OK 06.
OK 07.
411 Pemenue tunoseix 3anau. [ToaroroBka 10 OK 01. OK JI1.2
JTOKIIAJIOB, Tipe3eHTanuii, pedeparos. /Cp/ 02. OK 03. | JI1.1J12.1J13.1
OK 04. OK
05. OK 06.
OK 07.

412 Tena u noBepxHOCTH BpameHus /Tema/

4.13 Humuuap. Konyc. Yceuennsiit konyc. [ap 4 OK 01. OK J1.2
u cdepa, ux ceuenus. KacarenbHas 02. OK 03. | JI1.1J12.1J13.1
TIOCKOCTH K cepe /Jek/ OK 04. OK

05. OK 06.
OK 07.

4.14 IIpaktuaeckoe 3austue 30 2 OK 01. OK JI1.2
Hununpp. Konyc. Yceuennstii konyc. Iap 02. OK 03. | JI1.1J12.1J13.1
u cepa, ux ceuenus. KacarenpHas OK 04. OK
IUIOCKOCTH K cepe 05. OK 06.

Mp/ OK 07.
4.15 Pemrenrie Tumoseix 3aga4. [loaroroska 10 OK 01. OK JI1.2
JTOKJIAJIOB, Tipe3eHTanuii, pedeparos. /Cp/ 02. OK 03. | JI1.1J12.1J13.1
OK 04. OK
05. OK 06.
OK 07.

4.16 W3mepenus B reomeTpuu
/Tema/

4.17 Onpenenenue 00beMa TeOMETPUIECKOTO 6 OK 01. OK JI1.2
Tena. Berancnenne o6beMa NpU3MEL, 02. OK 03. | JI1.1J12.1J13.1
MUPAMHUJBI, YCEUEHHON TUPaMUIBbI, OK 04. OK
[IWIMHAPA, KOHYCAa, YCEYEHHOTO KOHYCa. 05. OK 06.

Brruncnenue miomaaeil noBepxHocTei OK 07.
WJIMHPA, KOHYCAa, YCEYEHHOTO KOHYCa.

Brrunciiene oo0beMa mapa u riomaan

chepsr /JIex/

4.18 IIpaxkTudeckoe 3ansTue 31 4 OK 01. OK JI1.2
Brruncnenue miomazeil noBepXHOCTER 1 02. OK 03. | JI1.1J12.1J13.1
00bEMOB NIPU3MBI, TUPAMUJIBI, YCEUEHHON OK 04. OK
MUPAMHUJBL, MWINHAPA, KOHYCA, 05. OK 06.

YCEYCHHOTO KOHYyca. Brruncienue oobema OK 07.

mapa u riomanu chepo
Mp/




4.19  |IIpaxtuueckoe 3aHATHE 32 2 OK 01. OK J1.2
Perenue 3anau no teme /Ip/ 02. OK 03. | JI1.1J12.1J13.1
OK 04. OK
05. OK 06.
OK 07.
4.20 Pemenue Tunossix 3aga4. [lonroroska 10 OK 01. OK JI1.2
JOKJIaJIOB, Tipe3eHTauii, pedepartos. /Cp/ 02. OK 03. | JI1.1J12.1J13.1
OK 04. OK
05. OK 06.
OK 07.

4.21 BekTopsl U KOOpAMHATHI
/Tema/

4.22 Bekropsl. Moaynb BekTopa. PaBeHCTBO 6 OK 01. OK JI1.2
BeKTOpOB. ClI0)KeHHE BEKTOPOB. 02. OK 03. | JI1.1J12.1J13.1
YMHOXEHHE BEKTOpa Ha YHCIIO. OK 04. OK
Koopaunats! Bekropa. JleiicTBus Haz 05. OK 06.

BEKTOpaMHu B KoopauHaTtax. CKasipHOe OK 07.
IIPOU3BE/ICHUE BEKTOPOB, €r0 CBOICTBA.

Brruncnenne UIMHEI BEKTOPA U yTiIa

MEKIy BEKTOPaMH TI0 X KOOPANHATAM

/JTex/

4.23 IIpaktuueckoe 3ausaTue 33 8 OK 01. OK JI1.2
ITpssmMoyrospHas (IekapToBa) cUcTEMa 02. OK 03. | JI1.1J12.1J13.1
KOOpPJIUHAT B IPOCTPaHCTBE. Brrancnenne OK 04. OK
PACCTOSIHUS MEXAY ABYMS TOUKaAMHU. 05. OK 06.

VYpaBHeHue cepsl. Y paBHEHHE OK 07.
IUIOCKOCTH.
Mp/

4.24 IIpaktuueckoe 3ausTue 34 6 OK 01. OK JI1.2
Pemenue 3ana4 ¢ IpUMEHEHUEM BEKTOPOB 02. OK 03. | JI1.1J12.1J13.1
u koopaunat /TIp/ OK 04. OK

05. OK 06.
OK 07.
4.25 Pemenne Tunossix 3anad. [Togroroska 7 OK 01. OK JI1.2
JOKJIaJIOB, Tipe3eHTaluii, pepepatos. /Cp/ 02. OK 03. | JI1.1J12.1J13.1
OK 04. OK
05. OK 06.
OK 07.
Pazgen 5. KomOunaropnka, Teopus
BepPOSITHOCTEH U MaTeMaTHYecKast
CTATHCTHKA

5.1 DnemeHThl kKoMOuHaTOpuku /Tema/

5.2 OCHOBHBIE TIOHATHS KOMOMHATOPHKH. 5 OK 01. OK JI1.2
[punnun cnosxenusd. [IpuHuun 02. OK 03. | JI1.1J12.1J13.1
yMHOKeHUs. Pa3menienus, mepecTanoBKY, OK 04. OK
coueranus /Jlex/ 05. OK 06.

OK 07.

5.3 [Ipakruyeckoe 3ausiTue 35 6 OK 01. OK JI1.2
Pemrenue 3amay Ha MoACYeT YKCIa 02. OK 03. | JI1.1J12.1J13.1
pa3MelIeHnii, IepecTaHOBOK, COYETaHUH, OK 04. OK
Ha riepedop BapuaHTOB 05. OK 06.

Mp/ OK 07.
5.4 Pemenne TunoBbix 3aga4. [loaroroska 8 OK 01. OK JI1.2
JOKJIAJIOB, Ipe3eHTawi, pedepatos. /Cp/ 02. OK 03. | JI1.1J12.1J13.1
OK 04. OK
05. OK 06.
OK 07.

55 DNeMEeHTHI TEOPUH BEPOSTHOCTEH
/Tema/

5.6 Cnyyaiinoe coObiTHe. JlocToBepHOE U 4 OK 01. OK JI1.2
HEBO3MOXKHOE cOObITHA. COBMECTHBIC U 02. OK 03. | JI1.1J12.1J13.1
HECOBMECTHBIE COOBITHS. DJIeMEHTapHbIE OK 04. OK
HCXOJIBI OIIBITA. 05. OK 06.

/JIex/

OK 07.




5.7 Krnaccudeckoe onpeneneHue BEpOSITHOCTU 2 5 OK 01. OK J1.2
coObITHSI. BhIuKCIICHHE BEPOSTHOCTH 02. OK 03. | JI1.1J12.1J13.1
coOBITHS Ha OCHOBE ee onpezaesneHus /Jlex/ OK 04. OK

05. OK 06.
OK 07.

5.8 JluckpeTHas ciy4aiiHasi BEIMUUHA, 2 5 OK 01. OK J1.2
crocoOrl ee 3aanus. YuciaoBble 02. OK 03. | JI1.1J12.1J13.1
XapaKTEepUCTUKU AUCKPETHOU ciaydaiiHOH OK 04. OK
BeNMYUHEL [IoHATHE 0 3aKOHE OOIBIINX 05. OK 06.
uucen /Jlex/ OK 07.

5.9 ITpaktudeckoe 3ausTue 36 2 6 OK 01. OK JI1.2
coObITHI. BEeposITHOCTS CyMMBI COOBITHIA. 02. OK 03. | JI1.1J12.1J13.1
ITpousBeneHue coObITHN. Y CIIOBHAS OK 04. OK
BEPOSTHOCTH COOBITHs. He3aBucumeie 05. OK 06.
coObITUs. BEeposATHOCTb IPOU3BEACHHUS OK 07.

COOBITHI
Mp/
5.10 IMpakruueckoe 3austue 37 2 6 OK 01. OK J1.2
Pemenue 3anau no reme /IIp/ 02. OK 03. | JI1.1J12.1J13.1
OK 04. OK
05. OK 06.
OK 07.
511 Pemenue tunoseix 3anau. [ToaroroBka 2 8 OK 01. OK JI1.2
JTOKIIAJIOB, Tipe3eHTanuii, pedeparos. /Cp/ 02. OK 03. | JI1.1J12.1J13.1
OK 04. OK
05. OK 06.
OK 07.

5.12 DJIeMEHThl MaTeMaTHYECKOW CTaTUCTUKU 2
/Tema/

5.13 3agaun MaTeMaTHIECKOH CTaTHCTHUKH. 2 5 OK 01. OK J1.2
I'enepanbHas COBOKYMHOCTb U BEIOOpKA. 02. OK 03. | JI1.1J12.1J13.1
Cpennee apupmMeTnieckoe. OK 04. OK
/J1ex/ 05. OK 06.

OK 07.

5.14 CrarucTudeckoe pacnpeaeneHne 2 5 OK 01. OK JI1.2
(BapuanuoHHbIH psx). [Toauron. 02. OK 03. | JI1.1J12.1J13.1
T'ucrorpamma. /Jlex/ OK 04. OK

05. OK 06.
OK 07.

5.15  [|IIpaxtuueckoe 3aHsTue 38 2 6 OK 01. OK J1.2
Pemenne mpaktudeckux 3amad ¢ 02. OK 03. | JI1.1J12.1J13.1
MIPUMEHEHUEM BEPOSTHOCTHBIX ~ METOJIOB OK 04. OK
Mp/ 05. OK 06.

OK 07.
5.16 Pemenne tTunossix 3amad. [loaroroska 2 6 OK 01. OK JI1.2
JTOKJIAIOB, Tipe3eHTanuii, pedeparos. /Cp/ 02. OK 03. | JI1.1J12.1J13.1
OK 04. OK
05. OK 06.
OK 07.
5.17 /Ox3ameHn/ 2 12 OK 01. OK J1.2
02. OK 03. | JI1.1J12.1J13.1
OK 04. OK
05. OK 06.
OK 07.

S. ®OHJ OHEHOYHBIX CPEJICTB

5.1. KontposabHbie BONPOCHI U 3aJaHUS




Bormpocs! 71 TOTOTOBKH K 9K3aMEHY:

1) CreneHb ¢ pallMOHAILHBIM U JICUCTBUTEIBHBIM TIOKA3aTENIIMU CBOMCTBA.

2) CrenenHast (hyHKUUS, €€ CBOHCTBA U rpauK.

3) IokazaTenbHas QyHKIHUS, €€ CBOMCTBA U rpaduK.

4) Jlorapugpmsl. CBolicTBa J0rapudmos.

5) Jlorapudpmuueckas (QyHKIHUS, €e CBOHCTBA U rpaduK.

6) OnpeneneHue cUHyca, KOCUHYyca U TaHI'€Hca yria.

7) 3HaKH CHHYCa, KOCHHYCa M TaHTCHCA.

8) 3aBUCUMOCTB MEXly CHHYCOM, KOCUHYCOM M TAHT€HCOM OJJHOT'O ¥ TOTO XK€ yIia.
9) TpuroHOMeTpUYECKUE TOKICCTBA.

10) Cunyc, KOCUHYC U TaHT€HC YIJIOB O K —O.

11) 3aBHCUMOCTH MEX/y CHHYCOM, KOCHHYCOM M TAHT€HCOM OJIHOTO ¥ TOTO € yriia.
12) TpuroHOMeTpUUYECKUE TOKIECTBA.

13) Cunyc, KOCHHYC U TaHT'€HC YTJIOB 0. X —0.

14) YpaBHeHuUe cosx = a.

15) YpaBHeHue sinx = a.

16) YpaBHeHue tg x = a.

17) CoiicTBa GyHKIIUH Yy = COSX H €€ rpaduK.

18) CpoiicTBa GpyHKIUH Y = SInX U ee rpaduk.

19) CaoiicTBa pyHKIMM y = tg X = a U ee rpaduk.

20) OOpaTHbBIC TPUTOHOMETPHUYECCKHE ()YHKITUH.

21) CymecTBoBaHHe Npe/esia MOHOTOHHOM OrpaHNYEHHOH [0CIeA0BaTeIbHOCTH.
22) llpousBoanas.

23) IlpaBuna nuddepeHnnpoBaHys.

24) I'eomeTpudecKuil CMBICH IIPOU3BOTHOMN.

25) IlepBooOpazHasi.

26) ®opmyna Herorona-JleiiOnua.




27) Tabau4Hoe u rpaduuecKoe MpeACTaBICHUE JaHHBIX.

28) UuncroBbie XapaKTEPUCTUKHU PSIOB TaHHBIX.

29) IloouepeaHblil 1 OAHOBPEMEHHBII BEIOOP HECKONBKUX 3JIEMEHTOB U3 KOHEYHOI'O MHOXKECTBA.
30) ®opmMyIibl UKCIIA TIEPECTAHOBOK, COYCTAHHI, pa3MEIICHHH

31) ®opmyna 6uHoma HploToHa.

32) CpoiicTBa OWHOMHATIBHBIX KO3(D(HHUIIMEHTOB.

33) Tpeyronbuuk ITackans.

34) DieMeHTapHbIC U CJI0KHBIC COOBITHS.

35) PaccMoTpeHue ciiyd4aeB U BEPOSITHOCTb CYMMbl HECOBMECTHBIX COOBITUI, BEPOATHOCTh IIPOTUBOIONIOKHOTO COOBITHSL.
36) [ToHsATHE O HE3AaBUCUMOCTH COOBITHIA.

37)BeposTHOCT U CTATUCTUYECKAsl YACTOTa HACTYIUICHUS COOBITHS.
38) Axcuombl crepeoMeTprn. HekoTophie ClieICTBUS U3 aKCHOM.
39) ITapanienbHble OpsMbIE B IPOCTPAHCTBE.

40) IMapamensHOCTh MPSIMOM U IJIOCKOCTH.

41) Yron Mexzy OpsIMbIMU.

42) Yros Mexay IByMs TPSMBIMH.

43) Ilpu3Hak napajienbHOCTH IIIOCKOCTEH.

44) CpoiicTBa mapauIeibHbIX MIIOCKOCTEH.

45) Terpasap.

46) IMapannenenumnesn.

47) lleprieHANKYISAPHBIE MIPSIMBIE B IPOCTPAHCTBE.

48) IMapanenbHble NpSIMble, HEPIEHAUKYIIPHBIE K INIOCKOCTH.

49) Ilpu3HaK MepHeHIUKYIIPHOCTH IPSIMOH U TUIOCKOCTH.

50) Teopema o npsMOii, NEpHEHIUKYISIPHON K IJIOCKOCTH.

51) Teopema o Tpex HmeprneHANKYISIPaX.

52) Yrous Mexay NpsMOi U IIIOCKOCTHIO.

53) JIByrpaHHsbIit yrod.

54) IIpu3Hak NeprHeHAUKYIIPHOCTH JBYX IJIOCKOCTEHL.

55) IIpssMOyTONBHEIH MTapaienenunen.

56) IToHATHE MHOTOTpaHHHUKA.

57) llpuzma.

58) ITnomans NOBEPXHOCTH MPU3MBL.

59) Ilupamuna. [lpaBunspHas mupamMuaa.

60) Yceuennas nupamua.

61) IImomanp MOBEPXHOCTH YCEUSHHOU MUPAMHU/IBL.

62) O0beM IpsAMOil IPU3MBL.

63) O6pem muIHIpA.

64) O6beM HaKJIOHHOM NPU3MEI.

65) O6BeM mupamMuIbL.

66) O0BeM KoHyca.

67) O6Bpem mapa.

68) CreneHs ¢ pallMOHANBHBIM M JCHCTBUTEIBHBIM MIOKa3aTeNIIMU CBOICTBA.
69) Crenennasi QyHKIHs, €€ CBOWCTBA U rpaduK.

70) IToxa3arenbHas GyHKIIHS, €€ CBOMCTBA U IpaduK.

71) Jlorapudmsel. CBolicTBa J0rapr(MoB.

72) Jlorapupmudeckas GyHKIMs, €€ CBOHCTBA U rpaduK.

73) Onpenenenne cuHyca, KOCHHYCa U TAaHTEHCA yTIa.

74) 3naku cUHyca, KOCHHYCa U TaHTeHCA.

75) 3aBUCUMOCTb MEXAY CHHYCOM, KOCHHYCOM U TaHI€HCOM OJIHOTO U TOTO K€ yIJIa.
76) TpuroHOMeTpHYECKUE TOXKICCTBA.

77) Cunyc, KOCUHYC U TaHT€HC YTJIOB O, U —0.

78) 3aBHCUMOCTBH MEXIY CHHYCOM, KOCHHYCOM U TAHT€HCOM OJTHOTO M TOTO K€ yIJa.
79) TpuroHoMeTpHUYECKUE TOXKICCTBA.

80) Cunyc, KOCHHYC U TaHT'€HC YTJIOB 0L U —0.

81) YpaBHeHue COSX = a.

82) YpaBHenue Sinx = a.

83) YpaBHeHue tg x = a.

84) CaoiictBa hyHKIMHU Y = COSX U €€ rpaduK.

85) CaoiicTa GyHKIMH y = SiNX u ee rpaduk.

86) CroiicTBa ¢hyHkmu y = tg X = a u ee rpadux.

87) OOpaTHBIE TPUTOHOMETPHUECKUE (HYHKIIHN.

88) CymectBoBaHue Mpejiesia MOHOTOHHON OrpaHMYEHHOMN TOCIIEI0BATEIbHOCTH.
89) IMpousBoaHasi.

90) IIpaBuna quddepeHupoBaHus.

91) 'eomeTpuueckuii CMbICT IPOU3BOTHOM.

92) IlepBooOpa3nas.

93) ®opmyna Hetorona-JleitOHu1Ia.

94) TabnuuHoe U rpad)uIecKoe MPeACTABICHUE JaHHBIX.




95) UnciioBble XapakTEPUCTUKH PSII0B IAHHBIX.

96) [Toouepe bl U OHOBPEMEHHBIN BBIOOP HECKOIBKHX 3JIEMEHTOB M3 KOHEYHOTO MHOKECTBA.
97) ®opmMyibl yKcia NEPECTaHOBOK, COUETaHUH, pa3sMeleHHUH.
98) ®opmyna 6uHoma HeroToHa.

99) CBoiicTBa GMHOMHAIBHBIX KO (OUIUEHTOB.

100) Tpeyronpuuk [Tackans.

101) DnemeHTapHBIE U CIOKHBIE COOBITHSI.

102) PaccMmoTpeHue cilyuacB U BEPOSITHOCTh CYMMBI HECOBMECTHBIX COOBITHIA, BEPOSITHOCTh MPOTHUBOIOJIOXKHOTO COOBITHSL.
103) TloHsTHE O HE3aBUCHUMOCTH COOBITHIA.

104) BeposITHOCTB M CTATUCTUYECKAS YACTOTA HACTYIJICHUS COOBITHS.
105) Axcuomsl crepeoMeTpun. HEKOTOPBIE CIIEACTBUS U3 AKCUOM.
106) TIpsiMble B MPOCTpPAHCTBE.

107) IlapamienbHOCTb OPSAMOIL U IIOCKOCTH.

108) Yroa Mexay npsiMbIMH.

109) Yroa mexay AByMs IPSIMBIMU.

110) Tpu3Hak napaniensHOCTH TUIOCKOCTEH.

111) CpoiicTBa napauienbHbIX INIOCKOCTEH.

112) Terpasmp.

113) MMapannenenumne.

114) IepneHnuKyNspHbIe NIPIMBIE B IPOCTPAHCTBE.

115) [MapamiensHble TPSIMEIE, TEPICHAUKYISIPHBIE K TUIOCKOCTH.
116) IIpu3Hak nepneHIuKyIIpHOCTH IPSIMOH U INIOCKOCTH.

117) Teopema o TpsAMOi#i, MEPIEHAUKYISIPHON K TUIOCKOCTH.

18) Teopema o Tpex nepreHIUKYIIspax.

119) Yron Mexay npsiMoi U TNIOCKOCTHIO.

120) IByrpaHHsblii yrod.

121) [Ipu3Hak neprneHANKYIIPHOCTH JBYX TIOCKOCTEH.

122) IpssMOYrobHbIN Napaiieaenunes

123) [lonsiTHE MHOTOTPAHHUKA.

124) Ipusma.

125) [Inomaab mOBEpXHOCTH MPU3MBI

126) Mupamuna. IIpaBuiabHas mupaMua.

127) Yceuennas nupamMuza.

128) ITnomanas HOBEPXHOCTU YCEUEHHOM IUPAMUIBL.

129) O6beM npsAMON TIPU3MBI.

130) O6beM uMHIpA.

131) O6beM HAKIIOHHOW MTPU3MBL.

132) O6beM nupamMuIbl.

133) O6bem koHyca.

134) O6bem mapa.




5.2. Tembl NUCbMEHHBIX padoT

AnMKBOTHBIE JpoOH

Apudmernka octatkoB. CpaBHEHHUS 10 MOAYIIIO.
Be3 MepHOH JIMHEWKH, U H3MEPEHUE TOJIBIMH PYKaMH.
beckoneunsrit Mmup unces.

BoxxecTBeHHOE YHCIIO

BykBa B ky0e.

B riy6s BekoB, niu Kak cuutanu qpesHue.

B Mupe Bpemenu (COOpHHUK TBOPUECKHX 3a/1a4).
B mupe pedycoB 1 1aOUPUHTOB.

B Mupe yauBUTENBHBIX YHCE.

B nouckax onTuManbHBIX pEIICHUH.

B mapctBe uncen-BenukaHoB.

Besnecymas maremaruka.

Benukue 3agaun

BenukonenHas cemepka

Benukonenubie nugpol.

Buppl 3a1a4 Ha TOrMYECKOE MBIIIUICHHUE.

Buner u cBoiicTBa ABMKEHUN.

Bujpl TEKCTOBBIX 33/1a4 U HX pEIICHHE.

Bnusane CKOPOCTH MaACHUA OJOKICBBIX KaIl€JIb Ha CKOPOCTH ABMXKCHU YCIIOBEKA BO BPEMA JTOXKIA.

Bo BceM maput rapMOHHH 3aKOH.

Bpewms u ero n3mepenue

Bpemst 0cTaHOBUTB HEIb3sl, 2 U3MEPUTH?
Bpewmst paboTaTh U BpeMsi OTIIbIXATh.
Bce ectp uncno

BrrunciieHne CKOPOCTH TEUEHHS PEKU.




[anepest 3amevaTenbHBIX YHCEIL.

l"anepest YMCIOBBIX TUKOBHHOK.

I"apMoHMs n MaTemaTuka

I'enernueckuii ko u kBaapat [Tudaropa.

I'eorpadus uncen

I'mnoTesa 06 UCTOKAX 30J0TOTO CEYCHUSL.

I'0110BOJIOMKH €O CITMUKaMU

I'padmueckre MeTOBI 1 TEOMETPHUYECKUE COOOPAKEHNUS IIPU PEIICHUH 3a1ad o MaTeMatuke ['padudeckue npuemsl pu peieHuH
3aja4 110 MaTeMaTuKe.

I'paduueckuii METO/T PEIICHUS CIOKETHBIX 3a]au.
I'pacuueckuii cnocob6 yMHOXKEHMS YUCEL.

JBa crioco0a pemeHuns JOrHIecKuX 3a1ad

JlelicTBHS Ha/l YUCIIaMU B PA3JIMYHBIX CUCTEMaX CUUCIICHHS.
Jens poxxaeHus Hys

Jlenp poxxaenus yucna "ou"

Jetckue 3amadn 1UIst B3pPOCIBIX JETEH.

JpeBHepycckue 3a1a4u

JlpeBHUE CHCTEMBI CUUCIICHHUSI.

JlpeBHUE, HO BEYHO IOHBIE IPOCTHIE YUCTIA
JpyxecTBeHHbIE TPOHKH YHCEN.

HpyxecTBeHHBIC YHCTa

JXKap X00JHbIX YHcel

Kusast maTemaTHKa

KuBast npupoaa 1 CUMMETpHSI.

3arajika OyMa)KHOH MOJIOCKH.

3aranxa Pamanymxana

3arajKu 9ncIOBOTO psaa

3arafiouHbIil MUp YHCell.

3aga4n U3 CTAPHHHOTO yYeOHHUKA.

3agauu u3 Dpuonuu

3agaun Ha Bce CITydau KU3HU

3amaun Ha ABHKECHHUE JIBYX OOBEKTOB.

3amaun Ha ABMKEHHUE TI0 PeKe

3agauu Ha xietyaroit Oymare. @opmyna IMuka.

3amaun Ha MECTHOM MaTepuale

33,1:[3.‘{1/1 Ha HaI/I6OJ'lbllICC 1 HAUMCHBIIICC 3HAYCHUEC BEJIMYUH U METOAbI UX PCIICHUA.
3a1aun Ha ONTHMH3ALHIIO

3anaun Ha TIepeTUBAHNE JKUIKOCTH.

3agaun Ha pa3pe3aHue

3aja4uy Ha CBEXKEM BO3JyXeE.

3aga4un Ha YETHOCTD

3agaun o 1abupuHTaX

3aga4n 0 YeThIpex Kpackax.

Kak cunrtath 6€3 KOMIBIOTEPA U KaIbKYJIATOPA.
Kanennapu BpeMeHt

Kanennapnas nanb BexkoB

Kampkymnsitopsr.

KBaznparHoe koneco — mpaBaa wid Mug?

KonrakTHble yncna 1 npobiaeMa TpUHAIUATH ILIapoB.
Kommiika HecTaHIAPTHBIX 331a4 IO MaTeMaTHKE.
Koponesa maremaTuku

Kpacusble 1 ObICTpbIE CIIOCOOBI BEIYHCICHHI

Kpacota B cummeTpun

Kpacora n maremaruka

Kpacora yepes npusmy Hayku

KpunrorpamMmmsl — TaifHONKCH MPOLIOTO, HACTOSIIETO U OyAYILETo
Kpunrorpadus 1 KpunToaHaius.

Kpunrorpadus u maremarnka

Kpunrrorpadus u creranorpadus.

Kpunrorpadus xkak MeTo KOJUPOBaHUS U I€KOIUPOBaHUS HH(OpMAIHH.
Kpunrorpadus, MaTeMaTn4ecKye aaropuTMbl IpU MIH(POBAHHH.
Kpunrorpadust. A3bl IMppPOBaHHS U UCTOPHS PA3BUTHSL.
Kpunrrorpadus. Metons! ee IpakTHYECKOTO MPUMEHEHHUS.
Kpunrorpadus. Hayka o mmdpax

Kpucramnorpadus n MaTremaTuka

Kpbuiateie MaTeMaTHIECKHE BHIPAXKEHHUSL.

Kypbesbl, codu3Mel, apaoKCchl B MAaTEMaTHKE.

JIoBKUI1 IUPKYJIb




Maruyeckue TaiiHbI yncia 7

Maruueckue yncia

Maruueckue 4yucia B Ipupoie

Marwngeckue uncna u Gurypst

Marunueckoe uucio Illaxepesans.

Marus uncen

Marus uncen 3, 11, 13

MaremaTHKa B )KH3HHU: Pacu€T PEMOHTHBIX padOT ITOMEIIEHHUSI.
Maremaruka B Moeii Oyayeit npodeccun.

Marematuka BOKpYT Hac

Maremaruka Ha 1axMaTHOM JT0CKe.

MaremaTHKU-BYHAEPKUHIbI

MaremaTrnyeckas 00pabOTKa SKCIIEpUMEHTAIBHBIX JaHHBIX.
MaremaTrndeckast GopMyiia IPeKpacHOTo.

MaremaTHyeckue )XeMuy>KUHbI

MaremaTHyeckue npe3eHTaluu

MaremaTtuyeckne copu3MBbl.

MaremaTtndeckre TEpMUHBI.

MaremaTuyeckuii OUIIbSPI.

MaremaTHyecKuid KaJeH1aph MIKOJIbHUKAM.

MaremaTnyeckuif MasTHUK

MaremaTuyeckuii MIOMOIIHUK

MaremaTHyeckoe MOIEINPOBaHHE TI00aIBHOTO Pa3BUTHUS YEIOBEUECTBA.
MaremaTHyeckoe MOJICIMPOBAHHE U €r0 MPaKTHYECKOE IPUMEHEHHUE.
MaremaTrdyeckoe MOJICIIMPOBAHKE KaK CIIOco0 pelieHus 3aa4 (mpoobiiem).
MaremaTHyeckoe MOJICIIMPOBAaHHE OKPYKAIOLIEH Cpebl.
MaremaTHyeckoe MOIeNUPOBaHHE.

MaremaTH4yecKkoe ONHCaHUe CIIyYaiHbIX SIBICHHU.
MaremaTtndeckoe MyTeIecTBHE B MUP TApMOHHUH.

Marepuaisl Juis MaTeMaTH4eCKOro JI0cyra.

Mup uucen, 3ByKOB H I[BETa

MonenupoBaHue COCTaBHBIX 3aa4.

Mup OOJNBIINX YHCEL.

MoaenpoBaHue TEKCTOBBIX 3a/1a4.

Harmsansas Tornonorus

HewussectHoe 00 u3BecTHOM, niu Kak crnenats oTkpbiTue. Yucno [Tu paBHo 4?
Hexoropsie nHTEpeCHbIE 3aBUCMOCTH.

HeoOb4HOE B OOBIYHBIX YHCTIAX

HecranpaptHsle 3anaun

HCCTaHI[apTHbIC 3aa4M Ha OJIMMIIHaAax 110 MaTEMaTHKE.

Hynb B MaTeMaTuke 3aHEMaeT 0co00e MecTo.

Hymepanun u cuctemsl c4uciIeHus.

Hywmeponorus — marus uncen

Hymeponorus — mud uim peajrbHOCTh?

Hywmeposoruss — Hayka o uuciiax B Hallel >KU3HH.

Hymepomnorus - coBpeMeHHas HayKka

Hywmeposorus B xu3HH 4enoBeKa

Hymepororus: Hayka Witk 320y aeHue?

OfHIM pOCYEPKOM

Omnmcanue KpacoTbl U TAPMOHUU IPUPOJII MATEMAaTHIECKUM OTHOIIEHUEM.
OnpezeneHue B Kypce MaTeMaTHKU

OnTHyeckre WUTIO3UK U UX IPUMEHEHUE

OpHaMeHT Kak OTIIeYaToK JYIIU Hapo/a.

OpHaMeHTalbHOE ¥ FeOMeTpHYecKoe HCKyccTBO M. Diepa.
OpHaMeHTHI

OT nanpLeB 10 KaJIbKyIsaTopa

OTKpbITHE: CITy4ailHOCTh UM 3aKOHOMEPHOCTD?

OuvapoBaHHe IPOCTHIX YHCEIN.

Ha.]'[I/IHZIpOMBI B MaT€MaTHUKE

[Tapamerp. [lunamuuecKre WITIOCTPALIMH K PELLICHUIO 3a/1a4.
[TuceMmo ¢ cexpeTom

Ilnanera uncen

Mo cTpanuIiaM HECTAPEIOIINX PYCCKUX YU4eOHUKOB [0 MaTeMaTHKe.
[IpakTHueckue cOBEThl MAaTEMaTHKOB.

Ipenanbs crapuHbl AaN€KOH (pelIeHne CTapUHHBIX 3a/1a4)
[TpuGopsl, HHCTPYMEHTHI U IPUCIIOCOOTIEHUS I BEIYMCICHUH.
[Ipuknanusie 3agaun

[MpumeHeHue rpadUuecKuX METOIOB TIPH PEIICHUHN TEKCTOBBIX 3a/1ad.




[IpuMeHeHne KOCMUYECKMX CHUMKOB Ha YPOKE MaTeMaTHKH.
[IpoBepka Ha YeTHOCTH

IIpocteie uncna

[IpoTrBOpEUHE HEMPOTUBOPEUUBOTO YTBEPKIACHUS.
[TyremecTBre K HICTOKaM r'€OMETPHHU.

Pa3BuTHe noHsATHs "OECKOHEUYHOCTh" B MaTeMaTHKE.
Pasrosop o Hyne

PaznuuHble CIOCOOBI peIeHns] TEKCTOBBIX 3a7a4.

PeanbHbIit MUp BOOOpa)kaeMbIX YHCEIL.

5.3. ®oH/1 OLEHOYHBIX CPECTB

3aoanusn é6xoonozo konmponn
Ilpu pewenuu 3a0anuii 1-4 3anumwiume npasuibHblil OMEEM U3 yemulpex nPeoioHceHHbIX.

1. (1 6am1) Packpoiite GopMyny COKpaLIEHHOTO yMHOKeHUs a2-h?:
A) a?-2ab+b?; B) (a-b)(at+b); B) a?+2ab-bh?% I') (a-b)(a-b)
2. (1 6amm) IInomans TpeyroIbHUKA BEIYUCISIETCS TI0 (POpMYyIIe:
A) S=a*b; b) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.

0,
3. (1 6amn) Kakoe U3 cileIyIOINX YUCEN 3aKIF0UYEH0 MeXKTy yucaamu 17 u 8

A)0,4;5)0,5;B)0,6; ') 0,7
4. (1 6amn) Jansl rpadukn pyaknuii. Kakas popmymna cooTBeTcTByeT rpaduky 3):

1) 2) | 3)

o[ 11| ol 1 o[ 1

1 9
— _ 2 ) —
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Ilpu evitnonnenuu 3a0anuii 5-8 3anuwiume x00 pewieHus U NOAYYEHHbLIL OMGEm.

5. (2 6aya) Beraucnure 2 5

6. (2 6amna) Pemmte ypasaenue X>-7x+10=0. Ecnu ypaBHeHue uMeeT 6oJiee 0HOI0 KOPHS, B OTBET 3allULINTE MEHbIINI
13 KOpHEM.
7. (2 6amna) [lnouans 3eMenb KPECTHSIHCKOTO X035iCTBA, OTBECHHAS MO MOCAJKY KyCTAPHUKOB U I[BETHUKOB, COCTaBIsIeT 24 ra u
pacnpezeneHa Mex1y HUMU B OTHOLIEHHH 5:3. CKOJIBKO IeKTapoB 3aHUMAIOT LIBETHUKHU?
8. (2 6amma) Bricora BH mapamtenorpamma ABCD pemut ero cropony AD Ha otpeskm AH=2 um HD=32. [lmaronams
napawienorpamma BD pasaa 40. Haiinute mommaas mapamienorpamMma.

JonosiHuTeAbHAS YaCTh
Ilpu eévinonnenuu 3a0anus 9 3anuuiume xo00, 000CHOGAHUE PeUieHUA U NOJIYYEHHbLIL OmaEent.
9. (3 6a/ma) PpI60JI0B MPOIUIBLT HA JIOJKE OT MPUCTAHH HEKOTOPOE PACCTOSHHIE BBEPX MO TCUCHUIO PEKH, 3aTeM OPOCHII SIKOPb, 2 yaca
JIOBUJ PbIOY M BepHYJICS 00paTHO yepe3 5 4acoB OT Havaia myTeuiecTBus. Ha kakoe paccTosHHE OT MPHUCTaHW OH OTIUIBLI, €CJIH CKOPOCTh
TEUeHHUs PeKU paBHa 2 KM/4, a COOCTBEHHAast CKOPOCTh JIOAKHU 6 KkM/4?

Hp}lele U njlocKocmu 6 npocmpancmee
TeopeTH4ecKne BONPOCHI:

Coopmymupyiite Teopemy [Indaropa.

[Nepeunciute OCHOBHBIE GHUT'YPHI B IPOCTPAHCTBE.

[Tepeuncnure criocoObI 3a/1aHus MIIOCKOCTH.

[Tponomxkute Teopemy: «Ecian ofHa U3 IBYX MapajuIeNbHbBIX MPSIMbBIX MEPHISHIUKYISIPHA INIOCKOCTH, TO...).
[Tponomxute Teopemy: «Eciau 1Be mapasieabHble MNIOCKOCTH MEPECEKAOTCS TPEThEMH, TO...».
Cdopmynupyiite onpeeneHue AByrpaHoro yria.

CchopmynupyiiTe onpeieNieHre TPeXrpaHoro yria.

PackpoiiTe NOHATHE «yroJl MEKAY HPSIMBIMU.

©WoNOR~WNE

[lepeunciute B3aUMHOE PACIONIOKEHHUE ABYX MPSIMBIX B IPOCTPAHCTBE
Kakue npsiMble Ha3bIBatOTCs NapajieIbHbIMU B IPOCTpaHCTBE?

Kakue npsMble Ha3bIBatOTCS CKPELMBAIOIIMMUCS B IPOCTPAHCTBE?
Kaxkne npsiMble Ha3bIBAIOTCS MEPICHANKYISIPHEIME B IIPOCTPaHCTBE?

e e
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13. HepeqnanTe B3aMMHOC PaCIIOJIOKECHUC HpSIMOﬁ U1 IUIOCKOCTH B IPOCTPAHCTBE.

14. Packpoiite moHATHE «yTOJI MEXIY HMPSMOI U INIOCKOCTHIO.

15. Packpoiite nonsTHe «rapanieabHOCTh IPSMOM U IIIOCKOCTH.

16. Packpoiite noHsATHE «IEPIEHAUKYIAPHOCTD NPSIMOM U TIOCKOCTH.

17. Iepeuncnure B3aMMHOE PAcHONIOKEHHUE ABYX INIOCKOCTEH B IPOCTPaHCTBE.

18. PackpoiiTe MoHATHE «yTOJ MEXIY ITOCKOCTSIMID.

19. Packpoiite noHsATHE «apaIENbHOCTD IIOCKOCTEM.

20. Packpoiite moHsATHE (IEPIEHIUKYISIPHOCTE INTIOCKOCTEN.

21. Kak HaiiTi paccTosHIE OT TOUKHU 0 MPSIMOii?

22. Kak HaiiTi paccTosiHHE MKy IPAMBIMU?

23. Kak HaiiTi paccTosiHIEe MEKIY TIOCKOCTAMH?

24, [Iponomxute onpenenenue: «llepneHauKysp — 370...».

25. [Iponomxure onpenenenue: «HaknoHHas — 3T0...».

26. [Iponomxute onpenencuue: «Ipoekuus HAKIOHHON — 3TO...».

27. [Iepeuncnute cBOMCTBA MapauIEIbHOIO IPOEKTUPOBAHUS.

28. [IpuBenuTe npuMepsl CHMMETpPHIT Ha TNIOCKOCTH B IPUPOJIE, HCKYCCTBE, apXUTEKTYpE.
29. [TpuBenuTe mprUMeEpBHl CHMMETpPHIT B IPOCTPAHCTBE B IPUPOJIE, HCKYCCTBE, apXUTEKTYPE.

30. B yem oTiiMyK€e MOHATHE «ABHUIKXCHHUEC» OT IIOHATHUA «HOBOpOT»?

Konrposnsnas pabora

Ilpu pewenuu 3a0anuii 1-4 3anumume npasunbHLLIL OMEEM U3 Yemulpex nPed0IHCeHHBIX.

1.(1 6amn) Pacumdpyiite kpaTKyro 3anuch: a€ f5.

A) TouKa & IPUHAUISKHT IIocKocTH [3; B) Touka a mpunaaexut npssmoit 3; B) npsimast a npuHauiexut mwiockoctu f3; T') mpsimast
a repeceKaeT II0CKOCTh f3.

2. (1 6amn) psimeie AB u CJ1 ckpenmBatorcsi. Kakoe pacrnonoxxenne umerot npsimeie AC u BJ[?

A) nmapatensHele; b) neprnenaukyinsipusie; B) ckpemusatores; I') nepecexarorcs.

3. (1 6ayn) [Mnockoctn @ u f umerot 1 obmryro Touky. KakoBo nx B3anMHOE pacnoyioxeHue?

A) mapamnensHsl;, b) mepecekarorcs no npsamoit; B) comagarot; I') ckpemuBaroTes.

4. (1 6amn) Ecmu npsimasi, npoBeieHHast Ha IJIOCKOCTH Yepe3 OCHOBaHHE HAKJIOHHOM, TIEPIICHANKYIIIPHA €€ IPOEKIHH, TO OHA. ..

A) TepneHAMKYIIpHA W caMOd HakJIoOHHOW; b) mapamiensHa w camoi HakiIoHHOW; B) ckpemmBaercs ¢ HakmoHHOI; I)
MEPIIEHIUKYJIIPHA OCHOBAHHUIO HAKIOHHOM.

Ilpu evinonnenuu 3a0anuii 5-8 3anuwiume x00 peuwienus U nOJy4eHHbLI OMEen.

5. (2 6amna) Yepes xoHIEI 0Tpe3ka AB u ero cepeanny M npoBeieHb! HapaieibHbIe IPSIMBIE, TEPeceKaroye HEKOTOPYIO INIOCKOCTh
B Toukax A1, Bi1 u Mi. Haiinute nuny otpeska MMi, eciu otpe3ok AB He nepecekaet riockocts u eciiu AA1=6,8cm, BB1=7,4cm.

6. (2 6amna) [Ipsmere AC, AB u A/l nomapro nepnieHauKyisapHbel. Haiiaure otpe3ok C/, ecmu AB=5 cm, BC=13 cm, A/I=9 cm.

7. (2 6amma) M3 TOYKM K IJIOCKOCTH TPOBEACHBI JBE HAKIOHHBIE. HaliuTe ANMHBI OOMIETO MEPHEeHIHUKYISPa, €CIH IPOSKIHH

HAKJIOHHBIX OTHOCATCS KaK 2:3 W IJIMHBI HAKIIOHHBIX paBHBI 23 cM 1 33 cM.
8. (2 6ayna) Haueptuts ky6 ABCIA1B1C1/la. I[Toctpouts Touky KEAB, Touxy MEI/I1C, otpe3ok PEEA1B1Ci.

KoopauHaTbl 4 BEKTOPbI
TeopeTnueckue BOIPOCHL:
W3 yero cocTout npsIMOyroJibHasi CUCTeMa KOOPJUHAT B IPOCTPaHCTBE?
Ecnu Touka JIeKHUT B IJIOCKOCTH XY, Kakas KOOpJHHATa y Hee HyjeBasi?
[MpuBenuTe mprMep KOOPAMHAT TOUKH A, KOTOpPast JeXKUT Ha OCH Z.
Packpoiite noHsiTue «BEKTOP».
Kak HaiiTi KoOpAWHATEI BEKTOpa?
[Iepeuuncnure U packpoiire npaBuia CIOXKEHHUs BEKTOPOB.
Kakue BeKTOpBI Ha3bIBAIOTCS KOJIIMHEAPHBIMU?
Kakue BeKTOpBI Ha3bIBAIOTCS NMEPIEHIUKYIIIPHBIMU?
UeMy paBHO CKaJIIpHOE IIPOU3BEAECHNE BEKTOPOB?
Kak HaiiTi BeKTOpHOE TPOU3BEICHUE BEKTOPOB?
UeMy paBeH yroil MeXAy BeKTOpaMu?
[IpuBenuTe npumep MaTpuibl 2x2.
[IpuBenuTe npumep MaTpuibl 3x3.

RHOoOo~NoOR~wWNE
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KontponsHas pabora
I[Tpu pewennu 3axauuii 1-4 3anummMTe NpaBUIGHBIA OTBET U3 YETHIPEX NPEIOKECHHBIX.
(1 6amm) Hausr Touku A(1,0,5), B(-2,0,4), C(0,-1,0), [1(0,0,2). Kakue u3 Hux jexaT Ha KoopAnHaTHOU npsiMoii Oy?
A)A;B)B;B)C; I .
2. (1 6amn) Kakue us Bexropos a(1,0,-1), ¢(1/3,2/3,-2/3), B(1,1,1), p(0,0,-2) sBnsitoTCS €AMHIYHBIMH?
A)a;B)c; B)B; I') p.
3. (1 6amn) Kakue u3 Bektopos a(1,2,-3), ¢(3,6,-6), B(2,4,-6) xoJuTHHEApHBI?
A) a, B; b) ¢, B; B) a, c; I') konmmHEapHBIX BEKTOPOB HET.
4. (1 6amr) Janst Touxn A(2,0,5), B(2,4,-2) C(-2,6,3). Cepennnoii kakoro otpeska sBisiercst Touxa M(0,3,4)?
A) AB; B) BC; B) AC; T') CB.
[Tpu BBIMONHEHNY 3aJaHUi 5-8 3aNUIINTE X0 PEIIEHHs U TTOJIyYeHHBIH OTBET.
5. (2 6anna) Jansr Bextops! a(-6,0,8) , B(-3,2,-6). HaiiauTe ckanspHoOe Mpou3BeAeHNE BEKTOPOB.
6. (2 6amna) [pu kakux 3Ha49eHUAX 1 BekTophin( ) a ~ (4,m,2), B ~(1,2,11) nepneHauKyIsapHbI?)
7. (2 6anna) Jausr Bextops! a(-6,0,8), B(-3,2,-6). Haiinure kocuHyc yria MexIy BEKTOpaMu.
8. (2 6ayna) Jlokaxwure, aro yeTbipéxyronsauk ABC/I sBisercs pombom, ecim: A(6,7,8), B(8,2,6), C(4,3,2), [1(2,8,4).




Ocnoevt mpuzonomempuu. Tpuzonomempuueckue Qynkyuu
TeopeTHyeckue BONPOCHI:

1. Uemy paBeH yroJ B OJIMH paanuan?

2. B kakux ueTBepTAX TPUTOHOMETPHUYECKOT0 Kpyra GpyHKIUS y=sinX NPUHUMAET II0JIOKUTEIbHbIC 3HAUCHHS?
3. B kakux yeTBepTAX TPUTOHOMETPHYECKOTO Kpyra (pyHKIHUS y= COSX IIPUHUMAET OTPHIATEIbHbIE 3HAYCHH?
4, [Mponomxkure onpenenenne: «CHHYC OCTPOTO Yriaa — 3TO...».

5. [Iponomxute onpenenenue: «KocuHyc oCcTporo yria — 310...».

6. [Iponomxute onpenenenue: «TaHreHC OCTPOTo yria — 3T0...».

7. CoopmynupyiiTe OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO.

8. Yemy paBHO npousBezieHue tgx*ctgx?

9. Yemy pasen Sin(2x)? ChopMyaupyiTe NpaBUiIO BEIYUCICHUS.

10. Yemy paBeH C0S(2x)? ChopmynupyHTe IpaBUiIO BEIYUCICHUS.

11. [epeuncaure TpUrOHOMETpHYECKUE (PYHKITNH, YKAKUTE UX IEPHOIBI.

12. Yemy paBeH meproa GyHKIHH Y=C0S(4X)?

13. eMy paBeH nepuoj QyHKIun y=cos(x/4)?

14. Omnpenenure 001aCTh 3HAYCHUSA GYHKIUU y=3c0s(5%)?

15. [Nepeuncnure cnocoObl pelIeHUs] TPUTOHOMETPUYECKUX YPaBHEHHH.

16. PackpoiiTe aropuT™ peleHns OJHOPOIHBIX TPUTOHOMETPUYECKIX YPaBHEHHUH IIEPBOTO MOPSAKA.

17. PackpoiiTe anroputM peleHust OJHOPOIHBIX TPUTOHOMETPUYECKUX YPAaBHEHUN BTOPOTO MOPSKA.

KonTpoJabHast padora

Ilpu pewienuu 3a0anuin 1-4 3anuwiume npasunbHvlii OMeem u3 Yemuipex nPeoioHceHHbIX.

RBPoOooo~NoOR~WNE

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.

1. (1 6ann) B AABC sinC=%, Kakas u3 cropoH saBisiercs runoreHyzoit AABC?
A) AB; b) AC; B) BC; I') CB.

2. (1 6amm) Yriom kakoi yeTBepTH sBjsieTcs yroi a=400°?

A)LLB)II; B) L, T) IV.

3. (1 6amn) Kakue n3 pyHKIMH SIBASIOTCS YETHBIMU?

A) y=sin x; B) y=co0s x; B) y=tg x; I') y= ctg x.

4. (1 6amn) Kaxwe u3 uncen SBISAIOTCS KOPHEM YpaBHEHHS COS X = é?

A) x= % ; b)x= g ; B)x= g ; I)x= %ﬂ

Ilpu évinonnenuu 3ad0anuii 5-8 3anuuwiume x00 pewienus u noJay4eHHblIl Omeem.
5. (2 6ana) Beraucure: Sin g + cos g

. 2 . 2
6. (2 6amna) Haiinure 3HaueHHUE BBIPAKEHHS 4arccosg - 4arcsin(— g)

7. (2 6amna) Jlokaxure TOXIASCTBO: 2sin(m/2+a) + cos(m — a)= cosa.
8. (2 6ayna) Pemure ypasuenue: Sin? x - 4 sin x + 3 =0.
JlomoJIHHTEIbHAS YACTh
Ilpu evinonnenuu 3adanus 9 3anumwiume x00, 000CHOBaAHUE PEUICHUA U NOTYYEHHBLIL Onem.
9. (3 6amna) Pemmre cucreMy ypaBHCHHI:

X+y=m
{sin X+ sin y=2.

Ilpouszeoonan pynxkyuu, ee npumenenue
Teoperuyeckne BONPOCHI:
[ponomxute onpenenenue: «IlocnenoBaTeIbHOCTb — 3TO...».
[TpuBenure npuMep apuPpMETHIECKOH IPOrPECCHH.
[IpuBeauTe npumMep reoMeTpUYECKON MPOTPECCHH.
[Ipusenure npumep 6€CKOHEYHO YOBIBAIOIIEH T€OMETPUIECKOM IPOrPECCHU.
IMponomxkure onpenenenne: «IIponzBogHas — 310...».
PackpoiiTe reoMeTpuueCKuid CMBICI IIPOU3BOIHOM.
IIponomxute onpenenenue: «KacarenpHas — 3T0...».
PackpoiiTe puzngecknii CMBICI TPOU3BOJHOM.
[lepeuncaure mpaBuiIa BEIYUCICHNAS TPOU3BOIHBIX.
Uemy paBHA IPOM3BOIHAS CTENIEHHOH (DyHKIMH?
UeMy paBHa NpOU3BOHAS IPOU3BEACHUS?
UeMy paBHa NpOU3BOHASI YACTHOIO?
Yemy paBHA IPON3BOIHAS CIIONKHOW QYHKIMN?
CoopmynupyiiTe IpU3HAK BO3pacTaHus PyHKINH.
CoopmynupyiiTe npu3HaK yobIBaHNS (QYHKINH.
CohopmynupyiiTe IpU3HAK TOYKA MaKCUMyMa () yHKITHH.
CohopmynupyiiTe IpU3HAK TOYKH MUHAMYMa (yHKIINH.

CocTaBbTe aNrOPUTM PELICHHUS 33434 Ha HAX0XKICHUS HAauOOJIBIIEro M HAMMEHBIIIETO 3HAYeHUs (PYHKIIMH Ha OTpe3ke?

CocTaBbTe aIrOPUTM HCCIIEAOBAHUS U IIOCTPOEHUS rpaduka GyHKIUN C TOMOIIBIO TIPOU3BOAHOM.
Kak HaiiTu BepTHKaIbHYIO aCUMITOTY rpaduka GpyHKIun?




Mmnozozpannuxku u mena epauieHus
TeopeTHyeckue BONpPOCHI:

1. IIpogomxute onpenesneHue: «MHOTOTpaHHUK — 3TO. ...

2. IIponomxure onpenenenue: «IIpusma — 310...».

3. [ponomxkure onpenenenne: «IpsAMOYTroJIBHBIA HapauieNienune ] — 3T0. ...

4. [Mponomxkure onpenenenne: «Kyo —ato...».

5. IIponomxute onpenenenue: «IIupamuaa — 3to...».

6. CoopmynupyiiTe CBOHCTBO 0 IPOTUBOJIEKAIINX TPAHIX MapajuleNienuIe/a.

7. CoopmynupyiiTe CBOHCTBO O AMArOHAISX NapauleyenuIe/ia.

8. CdopmynupyiiTe CBOHCTBO O AMAarOHAIN M JIMHEHHBIX pa3Mepax MpsIMOYToJIbHOTO MapajuIeeuIe a.
9. Kakas mpu3ma Ha3pIBaeTCs MpIMoit?

10. Kakas mpru3ma Ha3bpIBaeTCs MPaBUIBHOM?

11. PackpotfiTe MOHATHE «IIpaBIIIbHAS TAPAMUIAY.

12. Uro Takoe anoema MpaBIIFHON THPaMUAIHI?

13. B 4em oTiuMe MOTHOM MOBEPXHOCTH MTPU3MBI OT MOJITHOM MOBEPXHOCTH MUPaMUAbI?

14, CoopmynupyiiTe TeOpEMY O BEIYMCICHUH OOKOBOH MOBEPXHOCTH MPSIMO MPU3MBI.

15. CoopmynupyiiTe TeOpeMy O BEIYHCIEHUH OOKOBOH MTOBEPXHOCTH MPABUIBHON ITHPAMHUJIBL.

16. HasoBute npenmeTs! U3 Bariei MpoQecCHOHaNbHON ESITENbHOCTH, KOTOPbIe HMEIOT ()OPMBI MHOTOTPaHHUKOB.
17. Kakue MHOrorpaHHUKH Ha3bIBAIOTCS NMpaBUIBHBIMU? [lepeuncinre npaBmIbHBIE MHOTOTPAHHUKY.
18. IIponomxute onpenenenue: «unuuap — 3to...».

19. IMponomxkure onpenenerne: «KoHyc — 3T0...».

20. [Tponomkure onpenenenne: «Y ce4eHHBIH KOHYC — 3TO...)».

21. IMponomxkure onpenenenne: «Ilap —3t0...».

22. UYro sBAsETCS BBICOTOM YCEUEHHOTO KOHyca?

23. Uro sBIISETCS OCEBBIM CEUCHNEM IIMIMHAPA, KOHYCa, yCeUCHHOT0 KOHYca, mapa?

24. [epeuncnure eaUHUIBI U3MEPEHUS TLUIOMIA I, 00bEMa.

25. UeMy paBHO OTHOIICHHME IUIOIIA/ICH MOBEPXHOCTEH MOAOOHBIX (PUTYP B MPOCTpaHCTBE?

26. YeMy paBHO OTHOIICHHE 00BEMOB MOJO0HBIX (GUTYD B POCTPAHCTBE?

217. HasoBute npenmeTs! 13 Balieil mpoecCHOHaNbHON JIESITeNbHOCTH, KOTOPhIe UMEIOT ()OPMBI TEJl BpalCHUS.

KonTpoabsHas pabora
IIpu pewenuu 3a0anuii 1-4 3anumwiume npagunvbHvlii 0meem u3 4emolpex nPeodioIHceHHbIX.
1. (1 6amn) B kakux enuHAIIAX U3MEPSETCS IUIOMAAb ITOBEPXHOCTH MHOTOIPaHHUKA?
A) B rpagycax; b) B MeTpax; B) B kBangpatHbIX MeTpax; I') B IByrpaHHBIX Tpagycax.
2. (1 6am) [Tnomans 60KOBOW TOBEPXHOCTH MPHU3MBI BBRIYHUCIISIETCS 110 (POPMYJIE:
A) S = Seox + 2 Socii.; B) Seox =Poci™H; B) S = Bgox + S Socu; I') SO0k =2Poci*H.
3. (1 6amm) Yro siBIsIETCS OCEBBIM CEUCHHEM yCEUEHHOT0 KOHyca?
A) paBHOOEpEHHBIN TpeyroiabHUK; b) paBHOOeApeHHas Tpanenys; B) npsmoyronpauk; ') npsmMoyronsHas Tpanemmys.
4. (1 6ayun) Kakas purypa nonydaercs nIpH BpalleHHH NIPSIMOYTOJILHOTO TPEYTOJIbHUKA BOKPYT' OJJHOTO U3 CBOMX KaTeTOB?
A) xonyc; b) yceuennslif konyc; B) nupamuna; I') yceueHHas mupamua.
Ilpu evitnonnenuu 3a0anuii 5-8 3anumwiume x00 pewieHus U NOAYYEeHHbLIL OMGEM.
5. (2 6ayuta) PeOpo OCHOBaHMS MPaBWIBHON TPEYrojabHON mupamuiasl 3 M, amodema 6m. Haiiaute miomiams OOKOBOM
TIOBEPXHOCTH MTUPAMUIBI.
6. (2 6amna) Jluaronans Kyba papua v/588 Haiiure ero oobeM.
7. (2 6amna) IIpsMOyroasHUK CO CTOpOHaMH 8cM M 3CM BpaliaeTrcs BOKpyr Oousblieii ctoponsl. Haiinure oObeM, miomaan
OOKOBOI 1 MOJHOW TIOBEPXHOCTEH MOJYYEHHOTO Tela.
8. (2 6anna) BeraucauTh MOBEpXHOCTh KPOHBI KyCTapHHUKA, UMeroniero Gpopmy mapa paguyca 0,5 M. B oTBeT 3anummre 4uco,
JIeTICHHOE Ha .

Ilepeooobpasuaa pynkuyuu, ee npumenenue
TeopeTHyeckue BONPOCHI:
[ponomxure onpexaenenue: «PyHkuus F(X) HaspBaeTes ... ».
PackpoiiTe reoMeTpHUECKHUI CMBICII ONPE/ICIIEHHOTO HHTETpaa.
[Mponomxkure onpenenenne: «KpuBonauHelHas Tpanenus — 3T0...».
Chopmymupyiite popmyny Hetorona-JIeiioauia.
B uem 3aximogaeTcst oOuii BUA BceX MepBOOOPA3HBIX?
[epeuncaure mpaBuiIa BEIYUCICHNS HHTETPAJIOB.
KontpoabsHas pabora

Ilpu pewenuu 3a0anuii 1-4 3anuwiume npasuibHbLlil OMEEM U3 YeMbIPEX NPEOSIONHCEHHBIX.
1. (1 6amn) Jna xakoit u3 Gpynxiumii gpysxmus F(x)=x3-3x?+1 sBnsercs nepBooOpasHOii?
A) f(x)=3(x?-2); b) f(x)=3x(x?-2); B) f(x)=3x%-6x+1; I') f(x)=3x2-6x.
2. (1 6amn) Nana pynkuus f(x)= 3x2+1. Yemy pasna F(1) A)2;b5)4;B)6;T) l%.
3. (1 6amur) O6uMi BUA BceX mepBooodpasHbix mis f(x)=sinx?
A) F(x)=cosx+C; b) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C.
4. (1 6a1) Beruuciute onpesieseHHbINH uHTErpa | 12 xdx.
A)-1;b) 1;B)-1,5;T') 1,5.

I




Cmenenu u kopuu. Cmenennasn ynkuyus
TeopeTHueckue BONPOCHI:
ChopmynupyiiTe onpeeneHne CTeNeHHON (QyHKITUH.
[epeuncnure cBOWCTBA CTENEHHOIN (DYHKIIMH C LIEJIBIM IT0Ka3aTesIeM.
[epeuncnure cBOWCTBA CTENICHH C ICHCTBUTENBHBIM MOKa3areneM. [IpuBeaure mpumepsl.
[epeuncnure cBoWicTBa KOPHS HaTypajbHOM crenenu. [IpuBenure npumeps
Ha 4yro Heo6xoanMo 00paTuTh BHUMaHHE TPH PELICHUN UPPALIMOHAIBEHOTO YPaBHEHHS YETHOH CcTeneHn?
YeMy paBeH KOpeHb YETHOM CTENEeHH U3 oTpHLaTeabHoro uncna? [Ipuseaure npumep.
YeMy paBeH KOpeHb HEUETHOW CTENEHU U3 OTpuliaTenbHoro yncna? [Ipusenure npumep.
KoHTtpoabHas padora
Ilpu pewenuu 3a0anuii 1-4 3anuwiume npasuivbHblii OMeem U3 yemulpex nPeodi0HceHHbIX.
1. (1 6amm) Mexay KakuMHU IBYMsI HATYpaJIbHBIMH YHCIAMH HAXOIUTCS YHCIIO 19?2
A)19u20;b)2u3;B)18u19;I") 3 u4.
2. (1 6amn) OnpeienuTe KOpeHb ypaBHeHHs x°=125
A)3.;b)-3;B)-51)5.
3. (1 6amr) Pacnonoxute B MOpsAAKEe BO3pacTaHUA YHCHa: 2; 3\/5_, V17
A)2; 35 V17; B)2; V17, 3/5; B) ¥f5; 2, V17, 1) Y17, 2; 5.

4. (1 6ayur) YMHOXKast 4KCiIa C OJMHAKOBBIM OCHOBAaHHEM, UX CTEIICHH. . .?

NogakrowpRE

A) ymHox)aeM; b) nenum; B) ckinagsiBaem; I') oTHHUMaeM. Vi
Ilpu evtnonnenuu 3a0anuii 5-8 3anumiume x00 peuwieHus U NOAYYEHHbLIL ONGEm.
55829 2
a’”®-a 5
. 648
5. (2 6amna) Haifmute 3HaUeHNE BRIPAKCHUS pu a=7.

IHokazamenvnas Qynkyus

TeoperuyecKkne BONPOCHI: fixy=a"
Cdopmynupyiite onpeseneHue Noka3aTeabHON QyHKINN.
[epeuncnure cBOWCTBA NOKA3aTEIbHON (PYHKIIHH.

1

2

3 [Nepeuncnure CriocoObI PEIICHUS OKA3aTeIbHBIX YPAaBHEHHH. 0

4. ChopmynupyiiTe mpaBHiIO PEIICHUS NPOCTEHIINX TOKa3aTeIbHBIX HEPABEHCTB.

5. B uem 3aximrogaercs rpaduueckuii crocod pereH s ypaBHeHHUH.

6. [lpuBeante npuMep GYHKIHNOHATBEHOM 3aBUCUMOCTH ITOKA3aTENbHOH (YHKLIUH U3 PEeaTbHON KHU3HH.
KonTpoabsHas pabora

IIpu pewenuu 3a0anuit 1-4 3anumiume npagunbHvlii OMEEM U3 YemMblpex NPEONOHCEHHbIX.

1. (1 6amn) [Ipu xakoMm 3HaueHHU a GYHKIMS y=a* ObIBacT Ha BCel 00JIaCTH ONpeaeIeHus ?

A) a=§; B) a=8,25; B) a= I') a=V/3.
2. (1 6amn) Ha pucynke nzobpaxén rpadux dyukimu Buaa f(X)=a*. Haiinure 3nauecnue f(2).
A) 25.; B) 5; B) 32; I') Het BepHOTO OTBETA.

3. (1 6amn) Oynkuus 3agana GopMyIoii: f(x):(é)x. Yemy pasuo f(-2)?
A)-= B)-4;B)4T) V2

x—-1
4. (1 6amn) Kopens ypaBHeHUs (;) ’ = 3?
A) 12,5;Bb) 13; B) 14; ') 15.
Hozapugmut. Jlozapugpmuueckan gpynxkyusn
TeopeTHyeckue BONPOCHI:
CoopmynupyiiTe onpeaeneHue gorapupMuieckoil pyHKInM.
[epeuncaure cCBOHCTBA TOTapUPMHUIECKON (YHKITUH.
IMponomxkute onpenenenue: «Jlorapudm — a1o...».
Yemy paBeH Jiorapudm npousBeeHus?
Yemy paBeH Jiorapudm 4acTHOTr0?
[MpuBenuTe NprUMepsbI JJOrapuPpMUIECKON CITUPATTU B IPUPOJIE U B OKPYIKAIOIIEM MHUPE.
Ha 4to cTouT 00paruTh BHUMaHHE TIPH PELICHHH JIOTapU(PMUIECKUX U YPABHEHUH U HEPABEHCTB?
[epeuncaure criocoOb!I pemeHus JorapuPMHIECKIX YPaBHEHHUI.
CoopmynupyiiTe IpaBUiIO peIIeHNs MPOCTEHIINX JIOrapu(hMHUECKUX HEPABEHCTB.
[MpuBenure npuMep GYHKIMOHAIBEHON 3aBUCUMOCTH JIOTapU(MHUIECKOW (QYHKIIMU U3 PEAbHOM XKHU3HH.
Konrpoasnas pabora
Ilpu pewienuu 3a0anuin 1-4 3anuwiume npasunbHvlii OMeEem U3 Yemulpex nPeoioHceHHbIX.
1.(1 6ayur) Kakas u3 ¢pyHKIHMiA Bo3pacTaeT Ha Bceil 001acTH onpeesneHus?
A) f(x)=logs x; B) f(x)=0,7%; B) f(x)=x% I') f(x)=log1 x.
2

NN ~WNE

2. (1 6amn) Ykaxute obnacts onpezeneHus Gyukimn f(x) =
A) (-7;1,5); B) (-0; -1,5), (7; +00).; B) (-1,5; 7); I') (-00; -7), (1.5; +o0).
3. (1 6asw1) Pacnonoxuts B nopslm(e BO3pacTaHMUsI: log0 5 4; logys 0,4, logo_si

A) logy s 4, logys 0,4; logo‘s ; B) logg 5 4;log,, 53 log0 50,4;

Ly




5.4. TlepeueHb BUIOB OIIEHOYHBIX CPEICTB

TectupoBanue, Keiic-cTaan, KOHTPOIIbHAs paboTa, caMOCTOsTEIbHAsl paboTa, paboTa B rpyIIax, yCTHIH OMpoc, IK3aMeH

6. YHEBHO-METO/MYECKOE 1 HTH®OPMAIIMOHHOE OBECIHHEYHEHUE TUCHUIIJIMHBI (MOAY JIA)

6.1. PexoMeHyeMas JuTepaTypa

6.1.1. OcHOBHas1 TUTepaTypa

ABTOPEI, COCTaBHTEIH 3arnaBue W3natenseTBo, TOX
JI1.1 |Komuccapos B. B., MaremMaTuKa: cOOpHUK 3a1au: COOPHUK 3aJa4 U YIpaKHEHHH HoBocubupck: HoBocubupckuii
Komuccaposa H. B. rOCy/IapCTBEHHBIN TEXHHYECKUI
yHuBepcurer, 2019
JI1.2 | ®omunsix E. 1. Maremartuka: IpaKTUKYM Mumnck: PUIIO, 2019
JI1.3 |Tyrau6aes A. A. Bricmras maTematuka. OCHOBBI MaTEMAaTUYECKOTO aHAIH3A: Mocksa: ®JIMHTA, 2018
3a1a4¥ C PEIICHUSIME ¥ TEOPHS: YISOHHK
6.1.2. JlononHuTeIbHAS JUTEPATYpa
ABTODBI, COCTaBUTEIHN 3arnaBue H3patenbcTBO, IO
ABTODBI, COCTaBUTEIHN 3arnaBue H3parenbcTBO, TOM
JI2.1 |I'myxosaO. 1O., MaremaTHKa: yueOHO-METOAUYECKOE ocobue Kemeposo: Kemeposckuit
Mamnsrmenko O. B. TOCyIapCTBEHHBIN YHUBEPCHTET,
2018
6.1.3. MeTroanueckue pa3padoTku
ABTOpBI, COCTaBUTEIH 3arnaBue WznarenscTBO, T0O1
JI3.1 [Cadonosa B. 0., MaremaTuKa: yueOHO-METOAUYECKOe ocobue Kemeposo: Kemepockuii
Bopucos B. T'. TOCyIapCTBEHHBIN YHUBEPCHTET,
2019
6.2. DjeKTpoHHBbIe YuyeOHbIe U3IaHNS U IJIeKTPOHHBIE 00pa30oBaTe/IbHbIE PeCypChl
D1  |Bcepoccuiickue naTepHET-0mMMHanbl. - URL: https://online-olympiad.ru
32  |Enuuas xosuieknus mudpoBeix obpasoBaTenbHbx pecypcos. - URL: http://school-collection.edu.ru
33 [MudopmaumonHas cucreMa «ExiHOE OKHO 0CTYymNa K 0Opa3oBarelbHBIM pecypcam». - URL:  http://window.edu.ru/
24 |OtkpeITHIH KOTEK. Marematuka. - URL: https://mathematics.ru
25 |IloBropum maTemaruky. - URL: http://www.mathteachers.narod.ru
26 |ChpaBoYHHUK [0 MaTeMaTHKe JUis mKoidpHUKOB. - URL: https://www.resolventa.ru/demo/demomath.htm
37 |Cpennsist MaTemarudeckas MHTepHeT mkodia. - URL: http://www.bymath.net/
28  |Denepanbusiii mopTan «Poccuiickoe obpazosanue». - URL:  http://www.edu.ru/

6.3.1 JIunieH3MOHHOE ¥ CBOOOTHO pacnpocTpaHsieMOe MPorpaMMHoe o0ecriedeHne, B TOM YHcJIe 0Te4eCTBEHHOI0 MPOU3BOACTBA

6.3.2 Ilepeuens nmpodeccHOHAIBHBIX 0623 TAHHBIX H HHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1(CnpaBounas ITpaBoBas Cucrema Koncymnprantlnroc
6.3.2.2| Nudopmanuonnas cnpaBodHas cuctema «I apanr»
7. MTO (o0opyaoBaHHe U TEXHUYECKHE CPEACTBA 00y4YeHUs])
Ne Ha3znauenme OobopynoBanue o Anpec Bun
236 yaeOHast ayAUTOPHS IS JlemoHCTpanmoHHOE 344029, PocroBckas
MPOBEACHUS 3aHATHH obopynoBanue, yueOHO- obuacts, I. PocToB-Ha-
JIEKIIMOHHOTO THIIA, 3aHATHI HaTJISTHBIE TTOCOOuS Hony, [lepBomaiickuit
MPAKTHYECKOTO U Crienanu3upoBaHHas MeOeb: paiton, yn. CepkaHTOBa,
CEMUHApPCKOTO THUIIA, cron — 14 mwr., ctynm — 26 mwr., 2/104

KYpPCOBOTO MPOEKTHPOBAHMUS
(BBIMIOJTHEHHST KYPCOBBIX
paboT, IPOEKTOB), TPYIIOBBIX
Y UHIMBHYyaJbHBIX
KOHCyJTBTaHI/Iﬁ, TCKYyUIETO
KOHTPOJIS U [TPOMEKYTOIHON
aTTeCTaluu

nocka — 1 mrT.,




