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1. OBIIASI XAPAKTEPUCTHUKA IIPOTPAMMBI YYEBHOIA
JUCHUATLIMHBI

OVYIIL.01 MaTtemaTuka

1.1 O0sacTe npuMeHeHust pado4eild MpOrpaMMbl U MECTO JAMCHUILUIHHBI
B CTPYKTYpe OCHOBHOI 00pa30BaTe/IbHON NPOrpaMmMbl

Vuebnas aucnumimaa OVYIL01 Marematuka SBISETCS AMCHUILIMHOMN
obmeoOpazoparenbHoro  mukna  [IIICC3 nmo  cnemmansHocT  09.02.07
«HpOopMaLOHHBIE CUCTEMBI U TPOIPAMMUPOBAHUEY.

Paboyas mporpamma ydeOHOW AMCHMIUIMHBI pa3padoTaHa B COOTBETCTBUM C
TpedoBanusimu DOI'OC cpeanero oOuiero obpazoBanus, OI'OC CIIO 09.02.07
«UHpOpMaLIMOHHBIE CUCTEMBI M OPOrPAMMUPOBAHKE», YYECOHBIM IUIAHOM IO
cneranbHocTl 09.02.07 «UHPOpMALMOHHBIE CHCTEMBI W MPOrPAMMHUPOBAHMEY», C
yuetoM [IpumepHOil OCHOBHOH 00pa30BaTelNbHON MNPOrpaMMbl CPEIHETO OOIIEro
oOpazoBanus, 0100peHHOH pemeaneM OYMO no obmeMy o0pa3oBaHUIO (TPOTOKON
ot 28 uroHst 2016 r. Ne 2/16-3), KoHuenuum npenoaaBanust o0meoOpa3oBaTebHbIX
JUCLMIUIMH € Y4YeTOM MNpodeccroHallbHOM HampaeiaeHHOCTH nporpamm  CIIO,
peanm3yemMblx Ha 0a3e OCHOBHOro obuiero oOpaszoBanus (PacmopsbkeHue
Munnpocseuienuss PO or 30 ampens 2021 1. Ne P-98), IlpumepHoii paboueii
nporpaMmel  00mieoOpa3oBaTeabHOM ~ y4eOHOW — aucHuIuIiMHbL  «Maremarukay
(yryOJicHHBIH  ypoBeHb) M Paboueil nporpaMmbl  BOCIHUTAHHS —OOYYAFOIIMXCS,
OCBAMBAIOIIMX OCHOBHYK MPO(ECCHOHABHYKO 00pa30BaTENbHYI0 MPOrpaMmy
MOJArOTOBKM  CICHMAJIMCTOB  CPEAHETO 3BeHA Mo  crnenmanbHOocTH  09.02.07
«HpOpMaLIMOHHBIE CUCTEMBI U TPOTPAMMUPOBAHUEY .

OcCBOCHHE Kypca MaTEMaTHKW CIOCOOCTBYET PA3BUTUI) KOMMYHHKATHBHBIX
yMeHHH ((GOpMYyIMpPOBaTh, apryMEHTUPOBATh U KPUTHUKOBATH), (POPMUPOBAHUIO OCHOB
JIOTUYECKOrO MBIIIJIEHUS] B YaCTHA MPOBEPKH MCTUHHOCTH W JIOKHOCTH YTBEPKIACHMIA,
NOCTPOCHUST PUMEPOB M KOHTPHPUMEPOB, LEMOYEK YTBEPKIACHUH, (HOPMYIHPOBKA
OTPULIAHHM, a TaKXKE HEOOXOAUMBIX M JOCTATOUYHBIX YCJIOBHW, PA3BUTHUIO YMEHUH
paboTtare MO aJIrOPUTMY, METOAAM TNOWCKA AJIrOPUTMA W ONPEACICHUIO TPaHUIL
NPUMEHUMOCTH QJIFCOPUTMOB, & TAK)KE PA3BUTHIO MPEICTABICHUH MPOCTPAHCTBEHHBIX
NPEICTABICHHUNA U TpapUUECKUX METOIOB.

Copepxanue y4eOHOH NUCUMIUIMHBI HAMMPABICHO HA JOCTH)KCHUE JIMYHOCTHBIX,
METANPEAMETHBIX M MPECAMETHBIX PE3YIbTATOB OOYYCHHS, PErTIAMEHTHUPOBAHHBIX
OI'OC COO. JIoCTMXKECHHE PE3YJBTATOB OCYUICCTBISCTCS HA OCHOBE WHTErPALIMU
CUCTEMHO-ACATEILHOCTHOTO W KOMIIETEHTHOCTHOTO MOAXOJAOB K  HM3YUYEHHIO
MAaTEMATHKH.

Peanuzanus coneprkanus yueOHOM AMCHMIUIMHBL B mpeaenax ocBoeHust OOI1
CIIO oGecneunBaeTcst COOMOIEHUEM MPUHIUNA MPEEMCTBEHHOCTH IO OTHOLICHHIO K
COJIEP’KAHUIO U PE3yJIbTaTaM OCBOCHHS OCHOBHOIO 00IIEro 00pa3oBaHusi, OHAKO B TO
JKE BpeMs O0JIAIaET CaMOCTOSATEIBHOCTBIO, HETBHOCTBIO, CIEHM(PHUKOA MOIXOI0B K
U3YYCHHUIO.



1.2 Conepxanne npodeccHOHAILHON HANIPABJICHHOCTH

Peammzanust  00meoOpa3oBareibHOW AUCUMIUIMHBL B MPEAETax OCBOCHUS
OCHOBHOW  00pa3oBaTeNbHOW  mporpamMmmbl 1o cnenuaigbHocT  09.02.07
«VHpOpMaLIMOHHBIE CUCTEMBI U MPOrPAMMUPOBAHUE) NTOJDKHA, C OJHOM CTOPOHBI,
COOTBETCTBOBATh TpeOOBaHUsIM DeaepaibHBIX TOCYAAPCTBEHHBIX 00PA30BATEIBHBIX
CTaHJAPTOB CPEMAHEr0 OOMIETO M CPEAHEr0 MPOQPECCUOHAILHOTO 00pa30oBaHMs, a C
ApPYTO#, - CTaTh KOMIOHEHTOM O0OPAa30BAaTEIbHONM MPOrpamMMbl, OPHECHTHPOBAHHON Ha
JOCTMKEHME  KOHEYHOrO  pe3yjbrara - MOJArOTOBKY  KBAJIM(HUIIMPOBAHHOIO
CHelMAIICTa W Pa3BUTHE  KOHKYPEHTOCHOCOOHOCTHM  CUCTEMBI  CPEIHETO
NpoPECCUOHATBHOTO 00pa30BaHUSI.

[TpodecconanbHas  HampaBJICHHOCTh  00nIeoOpa3oBareibHON  yueOHOM
JUCLMIUIMHBL  TPEANOaracT LEJICHANPABICHHOES TNPUMEHEHUE MEIarorMH4eCcKuX
CpeacTB, odOecnevynBaromux (POPMUPOBAHUE Yy OOYYaAIOIMIUXCS 3HAHWN, YMEHUH,
HABBIKOB M0 YYeOHOH AMCHMITUIMHE, C YYETOM PA3BUTHSl MHTEPECA K CHECLHMATBHOCTH,
LIEHHOCTHOE OTHOILIEHWE, MPO(PECCHOHATBHBIX KayeCTB JIMYHOCTH OyAyliero, u
pean3yeTcsl PACIIMPEHUEM MPO(PECCHOHAIBHO 3HAYMMOIO COACPXaHUs OOy4YCHUS,
Xapakrepe  3adaHuii, (OPMHUPOBAHMM  KOMIETEHIMHA, HEOOXOOUMBIX IS
KQUeCTBEHHOIO  OCBOEHUS  OCHOBHOW  mpo()eCcCHOHAIBHOW  00pa3oBaTEIbHOM
IPOrpaMMbl MOATOTOBKH CIEIAATMCTOB CPEIHETO 3BEHA.

[IpumepHbIEe TEMBI MpPE3CHTAUWH, HOKIAJA0B, MPOEKTOB, HAMPABICHHBIX Ha
MOATrOTOBKY 00ydarommxcs K Oyaymed npopecCuOHabHON NeSITETbHOCTH:

1. MaremaTrueckue MOIEIN B HHPOPMATHKE

2. CuMMeTpus TeN

3. Pemenue 3a1a4 ¢ MCMOJIb30BAHUEM KOMITBIOTEPHBIX TEXHOJIOTHIA.

4. MareMaruka B KA3HU.

6. MeTo bl peleHUs] SJKOHOMUYECKMX 3a/1aY.

7. CpenHue 3HaUYEHUs U UX TPUMEHEHUE B CTATUCTHKE.

8. Maremaruka B Moeii nmpodeccnoHaibHON cepe.

9. 3o0moTO€ CEUYEHUE.

10.3HaucHrEe MAaTEMATUKK AJIs1 BEO-CIICHUATHNCTA.

11. 3amaun KOMOMHATOPUKH B MOEH MPOQECCUHU.

12. 3aMeyarenbHble MATEMATUYECKUE KPUBBIE: PO3BI U CIIMPAITH.

1.3 lesn u IiIaHUpPyeMble Pe3yJbTAThl OCBOCHUS AUCHUIIIHHBI

lenu ocsoenus  yuebnoi  oucyunaunvr  OVJ[I1.0l1  Mamemamuxa (6
coomeemcemeuu ¢ mpebosanusivmu OI'OC COO, opuenmayueti na pezyromamer I OC
ClHO):

~ olecnieyeHHEe BO3MOXKHOCTH HWCHOJB30BAHUS MATEMATHYECKUX 3HAHWUH W
YMEHUHA B TMIOBCEIHEBHOM JKM3HM W BO3MOKHOCTH YCIEIIHOTO NPOJAOJDKEHUS
00pa3oBaHMsl MO CHEHUAIBHOCTSAM, HE CBSI3aHHBIM C MPUKJIAJAHBIM MCIOJIb30BAHUEM
MaTEMaTHKH Ha 0A30BOM M YIIyOJICHHOM YPOBHSIX;

3aoauu oceoenus  yyebnou oucyunaunvr  OVJ[I1.01  Mamemamuxa (8

coomeemcemeuu ¢ mpebosanusimu OI'OC COO, opuenmayueti na pezyromamer I OC
ClHO):



— (opMupoBaTH NPEACTABICHHAS O COLMAIIBHBIX, KYJIBTYPHBIX U UCTOPUYECKUX
(akTOpax CTaHOBJICHUS MAaTEMATHKW;

— (opMUPOBaTH OCHOBBI JIOTHYECKOTO, AJITOPUTMUYECKOTO U MAaTEMATHYECKOTO
MBIILJICHHUS,

— QopMupoBaTh YMECHUST NPUMEHATH TNOJYYEHHBIC 3HAHWS NPH PEIICHUU
Pa3IMYHBIX 3324, B TOM YHCJIE TPO(ECCHOHATIBHBIX;

— (opmupoBaTh MPEACTABICHUS O MATEMATHKE KAK YacTH OOILICYEIOBEYECKOM
KYJIBTYPbl, YHUBEPCAJTbHOM S3bIKE HAYKH, IMO3BOJISIOLNIEM ONKMCHIBATH M W3y4aTh
PEAIBHBIE MTPOLIECCHI U SIBJICHUS,

— cnocoOcTBoBatTh popmupoBanmio OK.

JINYHOCTHBIE pe3y/IbTaThl OCBOCHHUSI NMPOrpaMMbl Yy4eOHOH AUCHHMIVIMHBI
JAOJIKHBI OTPAKATh:

JIP 05¢chopMHUpOBaHHOCTL OCHOB  CaMOpPa3BUTUS W CAMOBOCIHMTAHUS B
COOTBETCTBUM € OOLICYECTIOBCUECKAMHU ILICHHOCTAMU M HICAIaMU  TPAKIAHCKOIO
oOuiecTBa, TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSITEIBHOH, TBOPYECKOH W
OTBETCTBEHHOM NEATEBHOCTH;

JIP 06TonepaHTHOE CO3HAHME M MOBEACHHE B TOJHUKYJIBTYPHOM MUPE,
TOTOBHOCTb M CHOCOOHOCTh BECTM AMAJIOT C JAPYTUMH JIFOJbMH, AOCTHUTaTh B HEM
B3aMMOIMOHUMAHHMsI, HAXOAUTh OOIIME LETW M COTPYAHMYATH Uil WX JOCTHXKCHUS,
CHOCOOHOCTh MPOTHBOCTOSITH UACOJIOTMHM SKCTPEMU3MA, HALIMOHAIA3MA, KCEHO(DoOuH,
JUCKPUMHAHALMM [0 COLMAJbHBIM, PEJIMTHO3HBIM, PACOBBIM, HALMOHAIBHBIM
MPU3HAKAM U IPYTUM HETATUBHBIM COLIMAIBHBIM SIBJICHUSIM

JIP O7HaBbIKM COTPYIHHAYECTBA CO CBEPCTHUKAMH, AETHMHM MJIAILIETO BO3PACTa,
B3POCIIBIMU B 00pa3oBaTeIbHOM, OOIIECTBEHHO MOJIC3HOM, y4eOHO-
MCCIEN0BATENLCKON, TPOSKTHOM U APYTUX BUAAX ACATEIBHOCTH,

JIP O8HpaBCTBEHHOE  CO3HAHME M MOBEJACHME HA OCHOBE  YCBOCHHSA
00LICYEIOBEUYECKHX [ICHHOCTEHH;

JIP 09 TOTOBHOCTh M CIMOCOOHOCTh K OOpa30BaHHMIO, B TOM YHCIIC
caM000pa30BaHWIO0, HA TMPOTSHKEHUM BCEH JKHM3HM, CO3HATEIBHOE OTHOLICHUE K
HEMPEPHIBHOMY OOPA30BAHUI0 KAaK YCIOBUIO YCMEIIHOH MNPO(PEecCCHOHATBLHOU U
OOIIIECTBEHHOMN ICATEILHOCTH,

JIP 103cTeTHYECKOE OTHOIIEHUE K MUPY, BKIIIOYAs 3CTETUKY ObITa, HAYYHOTO U
TEXHMYECKOTO TBOPYECTBA, CIOPTA, OOIIECTBEHHBIX OTHOIIEHUH;

JIP 130co3HanHbIi BRIOOP Oyaymied npodeccun U BO3MOXKHOCTEH pean3alivu
COOCTBEHHBIX >KU3HCHHBIX IJIAHOB, OTHOLICHHE K MPOPECCUOHAIBHON NEATEIBHOCTH
KAaK BO3MOYKHOCTH yYaCTHSl B PEIICHUM JIMYHBIX, OOLICCTBEHHBIX, TOCYAAPCTBEHHBIX,
0OLICHALIMOHAIBHBIX TPOOIIEM.

MeranpeamMerHbie pe3yJbTaTbl OCBOCHHSI OCHOBHOI 00pa3oBaTe/IbHOI
NPOrpaMMbl J0JIKHbI OTPAKATH:

MP 01 YMEHUE CaAMOCTOSTENIBHO ONPENENATh LENIA JIEATETbHOCTH U
COCTABJIATH IJIAHBI AEATEIBHOCTH, CAMOCTOSTENIBHO OCYLIECTBIIATh, KOHTPOJIUPOBATH
U KOPPEKTUPOBATH JEATEIBHOCTL, HMCIOJIB30BAaTh BCE BO3MOXKHBIE PECYPCHI s
JOCTWKEHHSI TTOCTABJICHHBIX LEJCH W pea3aly IMJIAaHOB JEATEIIBHOCTH, BBIOMPATh
YCHEWIHBIE CTPATETUH B PA3TUYHBIX CUTYALUSIX;



MP 02 YMEHHE MPOAYKTUBHO OOINATHCS M B3aMMOJIEHCTBOBATH B MTPOLIECCE
COBMECTHOM ACATENBHOCTH, YUUTHIBATh NO3ULMN JPYTUX YYACTHUKOB JACATEIBHOCTH,
3(ppexkTUBHO pa3peniarb KOH(IMKTHI,

MP 03 BJIAJICHUE HABBIKAMM MO3HABATEILHOM, YUEOHO-HCCIIETOBATENBCKOMN
W TPOEKTHOM NEATENBHOCTH, HABBIKAMHM Ppa3pelIcHUst NpoOsieM; CIOCOOHOCTh M
TOTOBHOCTb K CaMOCTOSITEIBHOMY IOMCKY METOJOB PELICHHS NMPAKTHYECKHUX 3a1ay,
MPUMEHEHUIO PA3JIMYHBIX METOIOB NTO3HAHNS,

MP 04 TOTOBHOCTh ¥ CIOCOOHOCTh K CAMOCTOSITENBHOM MH(OPMAMOHHO-
NO3HABATENIBHON JICATEIBHOCTH, BIIAJCHUE HABBIKAMH TOJYYEHUS HEOOXOAMMOMN
uH(pOpPMALMK W3 CIOBapel pa3HbBIX THMOB, YMEHHE OPUEHTHPOBATHCS B PA3TMUYHBIX
UCTOYHUKAX  MHPOpMAUWU, KPUTHYECKA OLUEHUBATh W HMHTEPIPETUPOBATH
WH(}OPMALKIO, TOYYAEMYIO M3 PA3JIMYHBIX HCTOYHHUKOB;

MP 05 YMEHHE  HWCHOJIb30BAaTh  CPEACTBA  HMHMOPMALMOHHBIX U
KOMMYHHMKAIMOHHBIX TexHoJoruit (mamee — HMKT) B pemeHUM KOrHUTHBHBIX,
KOMMYHHMKATUBHBIX W OPraHM3alMOHHBIX 3aJad C COOMIoACHHEM TpeOOBaHUI
SPrOHOMHUKH, TEXHUKH O€30MaCHOCTH, TMTHEHBI, PECYpCOCOCPEIKEHUs, MPABOBbIX U
ATUYECKUX HOPM, HOPM HH(POPMALIMOHHOM 0€30NaCHOCTH;

MP 07 YMEHUE CaMOCTOSTENIBHO OLEHMBATh M TPUHUMATh PELLICHHS,
ONPEAENAIOIME CTPATETUIO MOBEACHHUS, C YYETOM TPAKAAHCKMX KW HPABCTBEHHBIX
LICHHOCTEM,

MP 08 BJIQJICHAC SI3BIKOBBIMU CPEACTBAMH — YMEHHUE SICHO, JIOTHYHO H
TOYHO M3J1araTh CBOKO TOUKY 3PEHUS, UCIIOIB30BaTh aJIEKBATHBIE S3BIKOBBIE CPEACTRA,
MP 09 BJIAJCHUE HABbIKAMH IMO3HABATEIBHOW PE(MICKCHH KaK OCO3HAHUS

COBEPIIACMBIX ACHCTBUI U MBICTUTENBHBIX MTPOLIECCOB, UX PE3YJBTATOB U OCHOBAHWIA,
I'PAHULL CBOEr0 3HAHWS W HE3HAHMS, HOBBIX INO3HABATEIIBHBIX 33/1a4 M CPEACTB HX
JOCTHKECHHSI.

TpeGoBanuss K NpeIMETHbBIM pe3yJabTaTaM OCBOCHHSI IPOTrPaMMBbI
AHCHHNJIHHBI

Ha 0230BOM YPOBHE A0/IKHBI OTPAkKATh:

ITP6 01 copMUpPOBaHHOCTH MPEACTABICHHUA O MATEMATHKE KAaK YaCTH MUPOBOH
KYJIBTYPbl B MECTE MAaTEMATHKH B COBPEMEHHOM LMBMIM3ALMK, CNOCOOAX ONMUCAHMS
SBJICHUI PEasbHOrO MUPA HA MATEMATHYECKOM S3BIKE;

ITP6 02 cpopMUPOBAHHOCTH MPEACTABICHUNA O MATEMATHYECKUX MOHATHSAX KaK
BLKHEHIIMX MATEMATUYECKUX MOJEIAX, MO3BOJISIOLIMX ONKMCHIBATH U U3YYaTh PAa3HBIC
MPOLIECCHl W SIBJICHUS, MOHUMAHUE BO3MOYKHOCTH AKCHOMATHYECKOTO MOCTPOEHUS
MaTEMATHYECKUX TCOPHH,

ITP6 03 BilageHUE METOJAMHU OKA3ATENBCTB U AITOPUTMOB PEUICHHS, YMEHUE
WX MPUMEHSTh, IPOBOANTH JTOKA3ATEIIBHBIE PACCYKACHUS B X0 PEIICHUS 3aa4;

[TPG 04 BiageHWe CTaHAAPTHBIMH MPUEMAMM PEIICHUS PALMOHAIBHBIX U
WPPALMOHAIBHBIX, TTOKA3ATENbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN U
HEPABEHCTB, UX CHCTEM; MCIIOJIb30BAHUE TOTOBBIX KOMIIBKOTEPHBIX MPOrPaMM, B TOM
YUCJIE U1 TMOWCKA IMyTH PEIICHHWS W WUIKOCTPALMU PELICHUS YPABHEHUH U
HEPABEHCTB;



ITP6 05 cpopMuUpOBaHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHSATHSX, UACIX U
METOJaX MaTeMaTHIECKOTI0 aHAIN3a,

[TPG 06 BiagcHUE OCHOBHBIMHU MOHATHSMH O TUIOCKMX W MPOCTPAHCTBEHHBIX
rEOMETPHUECKUX (PUrypax, MX OCHOBHBIX CBOWCTBAaX; CHPOPMHPOBAHHOCTH YMEHUS
pacro3HaBaTh FrEOMETPUYECKHE (PUTYPBI HA YEPTEkKAX, MOJENSIX U B PEAUTbHOM MHPE;
NPUMECHECHUE M3YUYECHHBIX CBOMCTB reOMETpPUYECKUX (Puryp u Gopmyn Ans pelicHUs
FEOMETPHUYECKUX 3a1a4 U 3a1a4 C MPAKTUYECKUM COICPIKAHUEM

[TP6 07 copmMupoBaHHOCTH MPEACTABJACHUNA O TMpoleccax U SABJICHUSX,
UMEIOLIMX BEPOSITHOCTHBIN XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEAIBHOM
MHPE, OCHOBHBIX MOHATHAX JJIEMEHTAPHON TEOPHUU BEPOATHOCTEN, YMEHAN HAXOIUTH
U OLECHUBATh BEPOSATHOCTH HACTYIUICHHS COOBITM B MPOCTEHIIMX NPAKTHYECKUX
CUTYaLMAX U OCHOBHBIE XapPaKTEPUCTUKH CITYYalHBIX BETNYUH,

[TP6 08 BiagecHUME HABbIKAMU HCIIOJIB30BAHHMS TOTOBBIX  KOMIBHOTEPHBIX
[POrpaMM MPH PELIEHUH 3a1aY;

HA yriy0JIeHHOM YPOBHE J0JIKHbI OTPAXKaTh:

[TPy 01 cdopMupoBaHHOCTH MPEACTABICHUH O HEOOXOAUMOCTH JA0KA3aTEIbCTB
npu OOOCHOBAaHMM MAaTEMaTHYECKMX YTBEPXKACHUA W POJIM  AKCHOMATHKA B
MIPOBEIEHNUN IE€IYKTUBHBIX PACCY)KIEHUIA,

[TPy 02 c¢opMUpPOBaHHOCTH MOHATHUIHOIO ammapara MO OCHOBHBIM pa3Aciiam
Kypca MAaT€MAaTWUKH, 3HAHUI OCHOBHBIX TEOpEM, (QOPMYJI M YMEHUS UX MPUMEHSTH,
YMEHHMSI TOKA3bIBATh TEOPEMBI M HAXOJUTh HECTAHIAPTHBIE CIIOCOOBI PEIICHUS 3a1a4,

[TPy 03 copMUPOBAaHHOCTh YMEHHWI MOJECIMPOBATh PEAIbHBIC CUTYalWH,
UCCIIEN0BATH IOCTPOCHHBIE MOAEIH, HHTEPIPETUPOBATE MOJIYYEHHBIN PE3YIIBTAT,

[TPy 04 cpopMupoOBaHHOCTH NPEACTABICHHA 00  OCHOBHBIX  HOHSITHSIX
MAaTeMaTUYECKOr0 aHaanu3a U MX CBOMCTBAX, BJIAJICHUE YMEHUEM XapaKTepPU30BaTh
noBeAcHUE (QYHKIMI, NCOJIb30BAHNE TIOJMYUYEHHBIX 3HAHWMA JUIsl ONMCAHWs W aHAINA3a
PEeaIbHBIX 3aBUCUMOCTEN;

[TPy 05 BrmageHue yMEHUSMH COCTABICHUS BEPOSATHOCTHBIX MOJEIEH TI0
YCIIOBHUIO 33J]Ja4d W BBIUYMCIICHHAS BEPOSITHOCTH HACTYIIEHUS! COOBITUH, B TOM YHUCIIE C
NpPUMEHEHUEM (OpPMYJ KOMOMHATOPUKM U OCHOBHBIX TEOPEM TEOPHH BEPOSITHOCTEH;
VCCIIEOBAHNS CITYYallHBIX BEIIMYMH 10 UX PACIPENEIIEHHIO.

B pe3yabrare n3y4eHus JucuMIvinebl «MareMaTuka» Ha 0a30BOM ypPOBHe:

JUIS WCIOJIb30BAHUS B TOBCEIHEBHOW >KM3HM M 00ECNEYEHHs] BO3MOKHOCTH
YCHEIIHOTO TPOAOCDKEHUsT 00pa3oBaHWsl MO CIECHUATBHOCTAM, HE CBS3aHHBIM C
[IPUKIIAJHBIM UCIIOJIb30BAHUEM MATEMATHKH:

Ooyuarowuiica Hayuumes:

- OnepupoBarb NOHATHIMHU. KOHEYHOE MHOYKECTBO, JJIEMEHT MHOXKECTBA,
NOJMHOKECTBO, MEPECCYCHUE U OOBEAMHEHUE MHOXKECTB, YMCIOBBIE MHO>KECTBA HA
KOOPAMHATHOM HPSIMOii, OTPE30K, HHTEPBAIL, YTBEP)KACHUE, OTPULIAHUE YTBEPIKAEHHUS,
VCTUHHBIC W JIOXKHBIE YTBEPKIACHUS, TPUUMHA, CICICTBUE, YAaCTHBIA ciay4ail oOmero
YTBEP)KAEHUS, KOHTPIPUMED;

- HAaXOJUTh  NEpPeceYeHHe W OOBEAMHEHHWE  JIBYX  MHOKECTB,
MPEACTABJICHHBIX rPpa)UUECKN HA YUCIIOBOH MPSIMOIA;



- CTPOWTh HA YHUCJIOBOM MPAMOW IMOJMHOMXECTBO YMCIOBOTO MHOMKECTBA,
3aJaHHOE MIPOCTEUIIUMEU YCIIOBUIMU,

~ pacrno3HaBaTh JOKHBIE YTBEPXKACHUS, OUTMOKHA B PACCYKJICHUSIX, B TOM
YUCJIE C UCTIOJIB30BAHUEM KOHTPIPUMEPOB.

- HAa KOOPAWHATHON NPSAMON JJIs ONWCAHWS PCATBHBIX MPOILECCOB H
SIBJICHUM

- MPOBOAUTH JIOTUYECKUE PACCYKICHUS B CUTYALMSIX TIOBCEAHEBHON KU3HU

- MCITOJIB30BATh YMCIIOBBIE MHOKECTBA

- OnepupoBarh Ha 0a30BOM yPOBHE MOHATUSMU. LENOE YHCIIO, ACIIMMOCTh
yucen, OOBIKHOBEHHass JpoOb, JACCATHUYHAS JApoOb, PALMOHAJIBLHOE  YHUCIIO,
NPpUOJIMKEHHOE 3HAYCHUE YMCa, YacTh, JIOJIs, OTHOUIECHUE, MPOIEHT, MOBBIINICHUE U
NOHMKEHUE HA 3aJaHHOE YMCII0 MPOLEHTOB, MacIlTa0;

- onepupoBaTth Ha 0a30BOM YPOBHE TNOHATHSIMU. JiorapumM dwHcha,
TPUTOHOMETPUYECKAS OKPY>KHOCTb, TPAAyCHAsI MEpa YIJIa, BEIMYAHA yIia, 3aJaHHOTO
TOUYKOW HA TPUTOHOMETPUYECKON OKPYKHOCTH, CHHYC, KOCUHYC, TAHTCHC U KOTAHTECHC
VIJIOB, AMEIOIINAX MTPOU3BOJIbHYIO BETUUUHY

- BBITIOJTHATh aPU(PMETUUYECKUE JECUCTBHS C LEIBIMH M PallMOHAJIbHBIMHU
YUCJIAMU,

- BBIMIOJIHATh ~ HECJIOKHBIC  MPEOOpPA30BaHUSl  YMCIOBBIX  BBIPAKCHHUIA,
coZiepKallMX CTENEHN YKUCEIT, JIMOO KOPHH U3 YUCEIT, JIMOO JIorapu(PMbl YKCET,

- CPAaBHHMBATh PallMOHATIBHBIC YHACTIA MEKIY COOOI;

- OLICHMBATh W CPABHUBATh C PAIlMOHAJILHBIMU YMCIAMU 3HAYEHUS LETBIX
CTENEHEN Yuce, KOPHEH HaTypajbHOW CTENEHW M3 YUCEN, JIOTAPU(PMOB YHUCENT B
MPOCTHIX CAyYasX;

~ n300pakarh TOYKAMM HA YUCJIOBOH MPIMOW IENBIC W PalMOHAIBHBIE
YUCIIA,

~ M300pakaTh TOYKAMU HA YUCIIOBOM MPSMO# LETBIC CTCICHA YUCEN, KOPHU
HaTyPaJbHON CTENEHU W3 YKCEIT, JTOrapu(Mbl UACET B TPOCTHIX CIYYasX;

- BBIMIOJIHATE ~ HECJIOXHBIE  NPeoOpa3oBaHust  LEIbIX W APOOHO-
palMOHAJIBHBIX OYKBEHHBIX BBIPAKEHUI;

- BBIPQXKATh B MPOCTEHUIIMX CIy4asX M3 PABCHCTBA OJHY MEPEMEHHYIO
qepes3 Apyrue;

- BBIYMCIISITH B MPOCTBHIX CIIy4yasx 3HAYECHHS YHUCIOBBIX W OYKBEHHBIX
BBIP@KCHUIA, OCYIIECTBIIsISI HEOOXOUMBIC MOJCTAHOBKU U TPEOOpa3oBaHusl,

~ n300pakaTh CXEMATUYECKH YTOJI, BEJIMYMHA KOTOPOrO BBIPAKECHA B
rpanycax,

~ OLICHUBATh 3HAKKA CHHYCA, KOCUHYCA, TAHTCHCA, KOTAHT€HCA KOHKPETHBIX
VIJIOB.

- BBITIOJTHSITh BBIYMCIIEHUS TTPA PEHICHUM 3a7a4 MPAKTUYECKOTO XapaKTepa,

- BBIMIOJIHATh ~ MPAKTUYECKUE  PacyeTbl € UCHOJIb30BaHUEM  MpHU
HEOOXOJAMMOCTH CITPABOYHBIX MATEPUAJIOB M BEIYACIUTEIBHBIX YCTPOCTB;

~ COOTHOCUTh  PEAIbHBIC  BEJIMYWHBI,  XaPaKTCPUCTUKA  OOBEKTOB
OKPYKAIOIIEro MUPaA ¢ UX KOHKPETHBIMUA YMCIIOBBIMUA 3HAYCHUSIMM,



~ UCIOJIb30BaTh METOMbI OKPYITICHUS, MPUONMKEHUS W NPUKUIKA MPH
PELICHUM NPAKTAYECKUX 3a4a4 MOBCETHEBHOM KU3HU

~ Pewmate muHeiiHbIE ypABHEHUS M HEPABEHCTBA, KBAJPATHBIC YPABHCHUS,

~ peware Jorapupmuueckue ypaBHeHus Buaa log a (bx + ¢) = d u
npocreiiime HepaBeHcTBa Buaa log a x < d;

~ pelmare TMoKa3arenbHble ypaBHEHMs, Buaa abx+c= d (rme d MoxkHO
NPEICTABUTh B BUJIC CTENEHN C OCHOBAHUEM a) W MPOCTEHIINE HEPABEHCTBA BHJIA aX <
d (rme d MO>KHO MPEACTABUTH B BUJIE CTEMICHH C OCHOBAHUEM Q).

- NPUBOJIUTH HECKOJIBKO OPUMEPOB KOpHEH IPOCTEMIIIEro
TPUTOHOMETPUYECKOTO YPABHEHMS BHJIA: SIN X = a, COS X = a, tg X = a, ctgx = a, rae a
— TabJIMYHOE 3HAYEHUE COOTBETCTBYIOLIEH TPUTOHOMETPUUECKON (PYyHKIIUK.

- COCTaBJIATh M PEIIATh YPABHEHHS W CHCTEMbl YPABHCHWUW NPU PEIICHUH
HECJIOXKHBIX MPAKTUYECCKUX 3a/1a4

~ OnepupoBarh Ha 0a30BOM YpPOBHE MOHSATHSAMH. 3aBUCUMOCTb BEJIMYMH,
(YHKIMS, apryMEHT W 3HAaYeHHE (PYHKUMH, OOJACTh OMPEACICHHS W MHOMECTBO
3HaueHUi (QyHKOMU, TpaduK 3aBUCUMOCTH, rpapuKk (QYHKUHAWA, HYJIW (QYHKLIHH,
NPOMEKYTKHA 3HAKOMOCTOSIHCTBA, BO3PACTAHUE HA YMCIOBOM MPOMEKYTKE, YOBIBAHUE
Ha YMCJIOBOM MPOMEXKYTKE, HAaMOOJbIIEE W HAMMEHbBIICE 3HAYCHHE (PYHKIMM Ha
YUCIIOBOM MPOMEXYTKE, MEPHOANYECKAs PYHKIMS, NEPUOS,

- OnepupoBaTh Ha 0OA30BOM YPOBHE TNOHATHUSAMHU. TOpsiMas W oOpaTHas
NPOMOPLUMOHAILHOCTD JIMHEWHAsA, KBaAPATHYHAS, TOTapu(PMUUECKas U MOKa3aTeIbHas
(PYHKIIMH, TPUTOHOMETPHUYECKHAE (PYHKINY;

- pacro3HaBarth TpaQuKy >IEMEHTAPHBIX (PYHKLUMA: TpsMON U 0OpaTHOi
HPONOPLUOHAILHOCTH, JINHENHOM, KBaJIpaTHYHO1, Jorapu(pMHUUIECKOi u
NOKa3aTeabHON (DYHKIUI, TPUTOHOMETPUYECKHAX (DYHKIIHIA,

~ COOTHOCUTH TpauKu >IEMEHTAPHBIX (YHKLMI: mpsMOil M 0OpaTHOMA
NPONOPLUOHAILHOCTH, JIMHENHOM, KBaJIpaTUYHO1, Jorapu(pMHUUECKOiA u
NOKA3aTeIbHON (PYHKIMH, TPUTOHOMETPUYECCKUX (PYHKLIHIA ¢ PopMyTamMHu, KOTOPBIMU
OHH 33]1aHbI;

~ HAaXOUTh MO TpaduKy MPUOIMKEHHO 3HAYCHHUS (PYHKIUM B 3aJaHHBIX
TOYKAaX;

~ onpeaensaTy Mo rpaguky cpoiictBa (QyHKOMU (HYJTH, TPOMEKYTKH
3HAKOMOCTOSIHCTBA, MPOMEKYTKA MOHOTOHHOCTH, HauWOOJbIINE W HAUMEHBIINE
3HQUEHUS U T.I1. ),

~ CTPOMTHh 3CKM3 rpaduka (YHKIHMH, YAOBIETBOPSAIOIICH MPUBEICHHOMY
HaOoOpy YycaoBud (IPOMEXKYTKHA BO3pacTaHus / yObIBaHWs, 3HAYCHHE (PYHKIUU B
3aIaHHOM TOYKE, TOUYKH SKCTPEMYMOB U T.11.).

~ ONMpEACNsATh MO rpaduKaM CBOHCTBA pealbHBIX TNPOLECCOB H
3aBUCUMOCTEN (HarOOJIbIINE U HAMMEHBIINE 3HAYCHUS, TPOMEKYTKHA BO3PACTAHUS U
yOBIBaHUS, MPOMEKYTKH 3HAKOMOCTOSIHCTBA U T.11.),

— MHTEPIPETUPOBATE CBOWCTBA B KOHTEKCTE KOHKPETHOW IMPAKTHYECKOM
CUTyaluuu

~ OnepupoBarh Ha 0Ga30BOM YPOBHE MOHATUSMHU. MTPOU3BOAHAS (YHKIMH B
TOUKE, KacarenbHas K rpaQuky GyHKIMH, TPOU3BOAHAS (PYHKIIHH,
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~ OMPEACTATh 3HAYCHUE MPOU3BOAHON (PYHKIIMH B TOUKE MO M300PAKECHUIO
KacarenbHON K rpaduKy, MPOBEACHHON B 3TOM TOYKE;

~ pelmars  HECJHOKHBIE  337aud  Ha  MPUMEHEHHE  CBSI3U  MEXKIY
NPOMEKYTKAMA MOHOTOHHOCTH M TOYKaMU 3KCTpeMyMa (PyHKIMHU, C OJHOM CTOPOHBI,
U MPOMEXKYTKAMH 3HAKOMOCTOSHCTBA M HYJISIMA MPOW3BOJHOW 3TOH (PYHKIMH — C
JPYTOiA.

~ NOJIb3YSACh TpaduKamMu, CpPaBHMBATH CKOPOCTM BO3pacTaHus (pocTta,
NOBBILICHWS, YBEIMYCHHUS W T.I.) WIM CKOPOCTH YOBIBaHWS (MAACHUS, CHIKCHUS,
YMEHBILICHHUS U T.I1.) BEJIMUYMH B PEATBHBIX MPOLIECCAX;

- COOTHOCUTh TpPaQUKH pealbHbIX MPOLIECCOB M 3aBUCUMOCTEH C UX
OMHUCAHUSIMH, BKJIFOYAOIMMHU XaPAKTEPUCTUKHA CKOPOCTH U3MEHEHUS (OBICTPBIN POCT,
NJIABHOE IOHUYKEHUE U T.1. ),

- UCIOJIb30BaTh IPaPUKN PEATbHBIX MPOLECCOB ISl PEMICHUST HECTOMKHBIX
NPUKJIAIHBIX 33724, B TOM YKUCJIE OMpPEAEsis Mo rpaduKy CKOPOCTh X0/a mpoLecca

~ OnepupoBarb Ha 0a30BOM ypPOBHE OCHOBHBIMH  OIHWCATEIBHBIMU
XApPaKTEPUCTUKAMU YHUCJIOBOIO Habopa: cpeaHee apuMETUUYECKOE, MEAHUaHa,
HanOOoJbIIEE U HAMMEHBIIEE 3HAYCHHUS,

~ OnepupoBaTh Ha 0a30BOM YPOBHE MOHATHSIMM. 4YacTOTa U BEPOSITHOCTH
COOBITHS, CHy4YailHbIA BBIOOP, OMBITBI C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMH,

~ BBIYHCTISITh BEPOATHOCTH COOBITHI HA OCHOBE MOJCYETA YHCA UCXOMI0B.

~ OLICHWBATh W CPABHHUBATH B MPOCTHIX CIy4asX BEPOSATHOCTH COOBITHI B
peaATbHOM JKU3HU,

~ YUTaTh, COMOCTABISATh, CPABHHMBATh, WHTECPIPETUPOBATH B MPOCTHIX
Clly4asx peajbHbIC JAHHBIE, PEACTABICHHBIC B BUAE TAOJHNLL, AMarpaMm, rpapukoB

~ Pewmate HECTOKHBIE TEKCTOBBIE 3314l PA3HBIX THIIOB,

~ AHAIM3UPOBATH YCIOBUE 3a1a4M, NPU HEOOXOAMMOCTH CTPOMTH JJIs €€
PELICHUS] MAaTEMATHYECKY O MOJIENb;,

~ NOHMMATh W HWCIOJIB30BaTh Ui PEIICHUS 3adaud  MHPOPMALHIO,
NPEICTABICHHYIO B BUJEC TEKCTOBOM M CHMBOJIBHOM 3aMMCH, CXEM, TaOJHLI, IUarpamm,
rpaduKoOB, PUCYHKOB;

~ JEMCTBOBATH MO AJITOPUTMY, COACPKAIIEMYCS B YCIIOBHH 33/1a4H,

~ MCIOJIb30BATh JIOTHUECKHUE PACCYKICHUS TPHA PELICHUY 3a1a4H;

~ pabotarh ¢ M30BITOUYHBIMU YCJIOBHSIMH, BBIOMpast U3 BCE MH(pOpMaLuUH,
JAHHBIE, HEOOXOAUMBIE JJIs1 PEIIEHUS 331a4H;

~ OCYILECTBIIATh HECIOXKHBIA MepeOOp BO3MOKHBIX PELICHUMN, BHIOMpas W3
HUX ONTUMAJILHOE 10 KPUTEPHUSIM, CPOPMYTUPOBAHHBIM B YCIIOBUH;

~ AHATM3UPOBATh U MHTEPIPETUPOBATH MOJYUYEHHBIC PELICHHS B KOHTEKCTE
YCIIOBUS 33]1a4, BEIOUPATh PEIICHHUS, HE MPOTUBOPEYALINE KOHTEKCTY,

~ pelare 3aJa4M Ha pacyeT CTOMMOCTH MOKYIOK, YCIIYT, TOE3A0K U T.11.;

~ pelars HECIOXKHBIE 3a/ayd, CBS3aHHBIE C JOJIEBBIM YYaCTUEM BO
BIaJACHAN (PUPMOW, TPEANPUITAEM, HEIBHKUMOCTBIO;
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~ pelmarey 3a7a4M Ha MPOCThIE MPOLEHTHI (CHCTEMBI CKUJOK, KOMUCCHH) U
HA BBIYMCIICHUE CJIOKHBIX MPOLEHTOB B PA3IMYHBIX CXEMAaX BKJIAQJ0B, KPEIUTOB U
UTIOTEK;

~ pemare  MPaKTHYECKWE  3aJaud,  TPeOYIIIME  MCMOIb30BAHUS
OTPHULATENILHBIX YHCEN. HA OMPEACTIEHUE TEMIIEPATYPhl, HA OMPEACTICHUE MOTOXKEHHS
HAa BPEMEHHOH OCH (O Hamei 3pbl W MOCIE), HA JBMKEHHE JICHEKHBIX CPEACTB
(mpuxoa/pacxo), Ha ONPEACIICHUE TTYOUHBI/BBICOTHI U T.11.;

~ MCIOJIb30BaTh MOHATHE MacmTada JUisl HAXOKICHUS PACCTOSIHUMA W JIJTMH
Ha KapTaxX, IJIaHaX MECTHOCTH, TUIAHAX MOMELICHWNA, BBIKpOWKaxX, MpH padoTe Ha
KOMITBIOTEPE U T.1I.

~ pelary HECIOKHBIE MPAKTHYECKUE 33]a4M, BOSHHKAKOIIUE B CUTYaLUIX
[TOBCEIHEBHOM KA3HA

- OnepupoBarh Ha 6a30BOM YPOBHE MOHATHIMU: TOUKA, MPsMAasi, TUIOCKOCTh
B IPOCTPAHCTBE, NAPAIEIBHOCTD U MEPIEHANKYISPHOCTD NPSIMBIX U TUIOCKOCTEIH;

~ pacro3HaBaTh OCHOBHBIC BWJbl MHOTOTPAHHHMKOB (IIpH3Ma, MUPAMHIA,
NPSAMOYTOJIBHBIN Mapaienenunen, Kyo);

~ n300pakaTh M3ydacMble (PUTYPBI OT PYKHM U C MPUMEHEHHEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB,;

- JeNaTh (BBIHOCHBIE) MJIOCKUE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX
¢quryp: B CBEpPXy, COOKY, CHU3Y,

~ W3BJICKATh MHQPOPMALMIO O MPOCTPAHCTBEHHBIX T[EOMETPHYECKUX
(urypax, NpeACTaBICHHYIO HA YEPTEXKAX U PUCYHKAX;

~ OpUMEHATh  Teopemy [ludaropa mnpH  BBIYACICHUH  BJIEMEHTOB
CTEPEOMETPUYECKUX (PUTYP;

- HAaXOMUTh  OOBEMBI M  IUIOIIAAM  TOBEPXHOCTEH  MPOCTEHIIMX
MHOTOTPAHHUKOB C MPUMEHEHHEM (POPMYIT,

~ pacro3HaBaTh OCHOBHBIC BUBI TE BPalICHUS (KOHYC, LAIMHAP, chepa u
map);

- HAaXOMUTh  OOBEMBI M  IUIOIIAAM  TOBEPXHOCTEH  MPOCTEHIIMX
MHOTOTPAHHUKOB M TEJ BPALICHHS C TPUMEHEHHUEM (DOPMYIL.

~ COOTHOCUTh a0CTPAKTHBIE TEOMETPHYECKAE TOHATHS W (aKTBl C
PEATTbHBIMH KU3HEHHBIMH OOBEKTAMHU W CUTYALUSIMU,

~ UCIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (DUTYP st
PELICHUS TUMOBBIX 33/1a4 MPAKTUYECKOrO COACPKAHMS,

- COOTHOCUTh  IUIOINAAX TOBEPXHOCTEH TENl  OJUHAKOBOW  (hOPMBI
Pa3IMYHOTO pasMmepa;

~ COOTHOCUTBH OOBEMBI COCYA0B OJAMHAKOBOM (POPMBI Pa3IMUHOrO pa3Mepa,;

~ OLICHMBATh (POPMY MPABUIIBHOIO MHOTOTPAHHUKA MOCIIE CIUJIOB, CPE30B U
T.. (OOpEeacnsITh KOJMYECTBO  BEPIIMH, PeOep MW TIpaHEd  MOJIyYECHHBIX
MHOTOTPaHHHUKOB )

- OnepupoBarh Ha 0a30BOM YPOBHE MOHSATHEM JIEKAPTOBBI KOOPAMHATHI B
IPOCTPAHCTBE;

~ HAaXOJWTh  KOOPAMHATHI  BEPIIMH KyO0a W MOPSIMOYTOJBHOTO
napajuiesIenune1a
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- OnuceiBaTh OTAEIBHBIE BBIJAOIIMECS PE3YJIBTATHI, MOJYUYECHHBIE B XOIE
Pa3BUTUA MAaTEMATUKH KaK HAYKH;

- 3HaTh IPUMEPHl MAaTEMATHYECKUX OTKPBITUA M HUX aBTOPOB B CBA3H C
OTECYECTBEHHONW W BCEMUPHOM UCTOPHUEN;

- [IOHUMATh POJIb MaTEMAaTUKU B pa3BUuTHH Poccnn

- IIpuMeHATE  W3BECTHBIE  METOABI NPH  PELIEHWM  CTAHIAPTHBIX
MaTeMaTHYECKUX 3a/1a4,

- 3aMedarb M XapakTepu3oBaTb MaTEeMaTHUYECKHE 3aKOHOMEPHOCTH B
OKPY KarolIEenl NeHCTBATENBHOCTH,

- [PUBOJIUTE MPUMEPBl MATEMATUUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE, B
TOM YHCJIE XapPaKTEPHU3YIOMIUX KPacoTy M COBEPIICHCTBO OKPYIKAIOIIET0 MHUpA H
[IPOM3BEICHII NCKYCCTBA

JUis pa3sBUTHA MBILIJIEHUS, WCIOJIB30BAHUA B ITOBCEJIHEBHON JKU3HU W
o0ecnevYeHruss  BO3MOXKHOCTM — YCHEIIHOTO  OPOJO/KCHHS — O00pa3oBaHHsS 1O
CIELUATBHOCTAM, HE CBSI3aHHBIM C MPUKIAAHBIM HUCIIOJIB30BAHUEM MATEMATUKH.

Obyuaromuiica ROJayuUm 603MOHCHOCHIL HAYUUMbCA:

- OnepupoBarh MOHATUAMH. KOHEUYHOE MHOMKECTBO, 3JIEMEHT MHOXKECTBA,
NOJMHOKECTBO, MEPECCYCHUE U OOBEAMHEHUE MHOXKECTB, YMCIOBBIE MHO>KECTBA HA
KOOPIWHATHOM TMPAMOM, OTPE30K, HHTEPBAI, IMOIYHUHTEPBAI, MPOMEKYTOK C
BBIKOJIOTOH TOYKOW, TpauuecKkoe MPEACTABICHUE MHOXKECTB HA KOOPAMHATHOMN
IJIOCKOCTH,

- ONEpUpPOBATH NOHATUAMH. YTBEPXKIACHHUE, OTPULAHHUE YTBEP)KICHHUS,
VCTUHHBIC W JIOXKHBIE YTBEPKIACHHSI, IPUUMHA, CJICICTBUE, YACTHBIN ciay4ail oOmero
VTBEP)KIAEHUS, KOHTPIPUMED;

- IPOBEPSTH NPUHAUIEKHOCTD JJIEMEHTA MHOXKECTBY,

- HaxOOUTh TMEPECCUCHUE UM OOBEAMHEHHE MHOXKECTB, B TOM YHUCIIE
MPEACTABICHHBIX rPpa)UUECKU HA YUCIOBOH MPSMOM M Ha KOOPAWHATHOMN TJIOCKOCTH;

- MPOBOAMTH JOKA3ATEIIbHBIE PACCYKACHUs Al OOOCHOBAHUSI MCTUHHOCTH
YTBEPIKICHUN.

- UCITOJIB30BATh YWCIOBBIE MHOXKECTBA HA KOOPAWHATHOW NpsAMONM M Ha
KOOPIWHATHOM INTIOCKOCTH JUIA OIUCAHUS PEATBHBIX IIPOLECCOB U SIBJICHU,

- MPOBOIUTH JOKA3aTEIbHBIE PACCYKICHHUSA B CHUTYyalUsAX IOBCEIHEBHON
JKA3HU, IPU PEILICHUH 3a]1a4 U3 IPYTHUX PEAMETOB

- CBOOOAHO OMEpUpPOBaTh MOHITHAMH: LEJIOC YHUCIO, ACIUMOCTb YHCEI,
OOBIKHOBEHHAsI pOOb, NECATUYHAS IpPOOb, PAUMOHAIBHOE YHMCIO, MPUOIMKEHHOE
3HAYEHUE YUCIA, 4acTh, 0/, OTHOLIECHHE, MPOLEHT, MOBBIICHUE U ITOHWKEHHUE HA
3aIaHHOE YMCIIO MPOLICHTOB, MacIuTao;

- IPUBOAMUTE NPUMEPHI YUCEIT ¢ 3aJaHHBIMU CBOWCTBAMHU IETMMOCTH,

- ONEpUpOBaTh TNOHATHAMH: JorapudMm 4YHMcnaa, TPUTOHOMETPHYECKAS
OKPY>KHOCTbB, paJviaHHas ¥ rpagyCcHas Mepa yria, BEIUYUHA YI1a, 3aJaHHOT0 TOYKOH
Ha TPUTOHOMETPUYECKON OKPY)KHOCTH, CHHYC, KOCHHYC, TAHIE€HC U KOTAHI'€HC YIJIOB,
MMEIOIIUX TPOU3BOJIBHYIO BEIUYNHY, YNCIIA € U T,

- BBIMOJHATh apU(PMETHUECKUE NEHCTBUS, COUETAs YCTHHIE W MUCHMEHHBIC
NPUEMBI, PUMEHSS TPA HEOOXOMMOCTH BBIUYMCIIUTEIBHBIE YCTPOUCTBA,
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-  HAxXOIWTh 3HAYEHUs KOPHA HATYpPaJbHOW CTENEHH, CTEINEHU C
pallMOHAIBHBIM  MOKa3aTeyieM, Jiorapudma, HCIOoNb3ys MNpd  HEOOXOAUMOCTH
BBIYMCIIUTENIBHBIE YCTPOMCTBA,

- MOJIB30BATHCS OLICHKON Y MPUKUAKON ITPH NPAKTUYECKUX pacyerax,

- TPOBOAWTH TO M3BECTHBIM (OpMyJaM M MpaBHIaM MPeoOpa3oBaHHs
OYKBEHHBIX  BBIPQKCHMHA, BKJINOYAIOIMIMX  CTENCHHW, KOPHHW, JIOTApU(MBI U
TPUTOHOMETPUUECKHE (PYHKINM,

- HaxXOJWTh 3HAYEHUS YMCIIOBBIX M OYKBEHHBIX BBIPAKCHWH, OCYLIECTBIISS
HEOOXOUMBIC TTOJICTAHOBKY U MPeoOpa3oBaHus;

- M300pakaTh CXEMATUYECKM YIrOJ, BEJIMYMHA KOTOPOTO BBIPAKCHA B
rpagycax Wid paJudaHax;

- WUCMHOJB30BaTh  OPM  PEIIEHUM  3a7a4  TAONMYHbIE  3HAYCHHS
TPUTOHOMETPUUECKHAX (PYHKIINI YTIIOB,;

- BBIITOJHATH MEPEBOJ BEIMYMHBI YVIJIa U3 PAAMAHHON MEphI B TPAIyCHYIO H
oOpaTHo.

- BBINOJHATH ACHCTBUA C YUCIOBBIMU JAaHHBIMH [IpU PELICHUW 3a1a4
NPAKTUYECKOr0 XapakTepa M 3a7a4d U3 Pa3uyvHbIX 00JacTei 3HAHW, WCIONb3Ys MPU
HEOOXOMMOCTH CITPABOYHBIE MATEPUAIBI U BBIYMCIIMTENBHBIE YCTPOHCTBA,

- OLICHUBATh, CPABHUBATH U UCIOJIB30BATh MIPH PELLIEHUN MPAKTUYECKUX 3a1a4
YUCJIOBbIE 3HAYCHUS PEAIBHBIX BEIUYWH, KOHKPETHBIE YUCIIOBBIE XapaKTEPUCTHKH
O0OBEKTOB OKPY>KAKOIIETO MUPA

- Pemate panMoHanbHBIE, MOKA3ATENBHBIE U JIOTapU(PMHAYECKAE YPABHEHUS U
HEPABEHCTBA, MPOCTEHIINE WPPALMOHAIBHBIE W TPUTOHOMETPUYECKUE YPaBHEHMS,
HEPABEHCTBA U UX CUCTEMBI,

- WCIOJB30BaTh METOIBI PEUICHUS YPaBHEHW: NPUBEIEHHE K BUILY
«IPOU3BEIECHHUE PABHO HYJIIO» MIIM «YaCTHOE PABHO HYJIIO», 3aMEHA MIEPEMEHHBIX,

- UCIIOJIb30BaTh METOX HHTEPBAJIOB IS PEILIEHUS HEPABEHCTB;

- HUCMOJBb30BaTh TpapUUeCKUil METON Ui NPUOIMKEHHOTO PEUICHHS
YPaBHEHUI U HEPABEHCTB,

- M300pakaTh HA TPUTOHOMETPUUECKON OKPY>KHOCTH MHOKECTBO PELICHHMN
[POCTEHIINX TPUTOHOMETPHYECKUX YPABHEHUI 1 HEPABEHCTB,

- BBIMOJHATE OTOOP KOPHEH YPAaBHCHWW WM PEIICHUHA HEPABEHCTB B
COOTBETCTBUM C JOMOJTHUTEIBHBIMU YCIOBUAMU U OTPAHUYCHUSMHU.

- COCTaBJIATH U pELIaTh YPAaBHEHUs, CUCTEMBI YPABHEHHUI U HEPABEHCTBA IIPH
PELICHUH 3a1a4 APYTUX YYEOHBIX TPEIAMETOB,

- WCIIOJIB30BATh YPABHEHUS U HEPABCHCTBA IS IIOCTPOCHUS W UCCIIEA0BAHUS
MPOCTEHIIINX MATEMATHYECKUX MOIEIIEN PealIbHBIX CUTYALMA W IPUKIIAJAHBIX 3a/1a4;

- yYMEThb HHTEPHPETUPOBATH TOJYYEHHBI MPU PELICHUH VPaBHEHMS,
HEPABEHCTBA WJIM CUCTEMBI PE3YJbTAT, OLICHUBATH €r0 MPABAONOAOOME B KOHTEKCTE
3aJaHHOW peaJIbHON CATYAL[UX WIN IIPUKIIATHON 3a1a4H

- OnepupoBarh MOHATHIMH: 3aBUCUMOCTb BEITUYMH, (PYHKLHMS, apryMEeHT U
3HaueHue (PyHKIUH, 00IACTh ONPEACICHUS U MHOKECTBO 3HAUEHUIN (DYHKIMH, rpaduK
3aBUCUMOCTH, Tpapuk (YHKIUH, HYJIW (YHKIUH, TPOMEKYTKH 3HAKOMOCTOSHCTBA,
BO3pACTaHHE Ha YHMCJIOBOM NPOMEXKYTKE, YOBIBAHME HA YHCIOBOM HPOMEXKYTKE,
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HauOOoNbIIEE M HAMMEHBIIECE 3HAYCHUE (YHKIMA HA YHCIOBOM MPOMEXKYTKE,
nepruoanYecKas PyHKIUs, IEPUOA, YETHAS U HEYETHAS (DYHKIUY;

- ONEpUpOBATh MOHATHSAMM. MpsMas W oOpaTHas OPONOPLUUOHAIBHOCTD,
JVHEHHAs, KBaApaTWyHas, JorapupmMuueckas W  T[OKa3arenbHas  (PYHKIMH,
TPUTOHOMETPUUECKHE (PYHKIINK,

- OMpPEACTATh 3HAYEHUE (PYHKIMHU TO 3HAYCHUIO APIyMEHTA NMPH Pa3IMYHbIX
cnocobax 3agaHnst PyHKINW,

- CTPOUTH Tpa(MKh N3YUCHHBIX (DYHKIWH;

- OMMCBIBATH MO TPpaduKy U B MPOCTEHIINAX Caydasx Mo GopMyJie MOBEACHUE
W CBOIcTBA (PYHKIMIA, HAXOAWTH MO rpaPuky PYHKIMK HAOOJbLUINE U HAMMEHBIIUE
3HAYECHUS,

- CTpPOMTH 3CKH3 rpaduka (PyHKIMU, YAOBIETBOPSIOWIEH MNPUBEACHHOMY
Ha0Opy YCJIOBUN (MPOMEXYTKH BO3pACTaHMs/yObIBaHUS, 3HAY€HUE (QYHKIMU B
3aIaHHOM TOYKE, TOUYKH SKCTPEMYMOB, aCUMITOTHI, HYJW (YHKIWH U T.J.);

- pewarb YpaBHEHWS, NPOCTEHIIAE CHUCTEMBI YPaBHEHWH, HCIONB3Ys
CBOICcTBAa PyHKIMI 1 X TpadUKOB.

- ONPEIEIIATH MO rpaduKkaM ¥ UCMOJIB30BaTh IS PELICHHs] MPUKIAJAHbBIX 33144
CBOMCTBAa pealbHBIX MPOIECCOB M 3aBUCHUMOCTEH (HAWOOJBIIME W HAUMEHBIIUE
3HQUEHUS, TNPOMEKYTKM BO3pacTaHWs W yObIBaHUS (YHKIUH, MPOMEKYTKH
3HAKOMOCTOSIHCTBA, ACUMITTOTHL, IEPUOJ U T.I1.);

- HMHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOW IPAKTHYECKOM
CUTyaluH,

- OMpeAensATh MO rpadukaM MPOCTECHNINE XAPAKTEPUCTUKH MEPUOINYECKUX
NPOLECCOB B OMOJIOTHH, SJKOHOMHUKE, MY3bIKE, PAIMOCBA3M U 1IP. (AMIUTUTYA, NEPHUOT
U T.IL.)

- OnepupoBaTh NOHATUSMU. TPOU3BOIHAS (QYHKIIUM B TOUKE, KacaTellbHas K
rpaduky QyHKIUHU, MPOU3BOAHAS (PYHKIUH,

- BBIUMCHATH MPOU3BOJHYIO OJHOYJIEHA, MHOTOWICHA, KBAAPATHOTO KOPHI,
MPOU3BOJHYIO CYMMBI (DYHKIIHIA;

- BBIYHCJISATH MPOU3BOJHBIC SJIEMEHTAPHBIX (YHKIMA M WX KOMOMHALWIA,
MCIOJIb3YS CIIPABOYHBIE MATEPUAIIBI,

- WCCIIEAOBAaTh B MPOCTEHIIMX Ciy4asX (PYHKIMA HA MOHOTOHHOCT,
HAaXOJUTh HAWOOJIBIIME W HAWMEHBIIME 3HAYCHUS (PYHKLUMHA, CTPOUTH TIpapuKu
MHOTOYJIEHOB M MPOCTEHINNX PAlMOHAIBHBIX (PYHKIMI C UCHOJIB30BAHUEM ammapara
MaTEMaTHYECKOTO aHAT3A.

- pewarh NPUKIAAHBIE 3aJa4d U3 OWOJIOTHH, (PU3UKK, XUMHAH, SKOHOMHKH W
APYTUX TPEAMETOB, CBI3aHHBIE C HCCIECAOBAHUEM XAPAKTCPUCTHK PEabHBIX
NPOLECCOB, HAXOXKACHUEM HAWOOJBIIMX M HAUMEHBUIMX 3HAYECHWA, CKOPOCTH M
YCKOPEHUS U T.I1.;

- IHTEPNPETUPOBATH MOJTYUYEHHBIE PE3YIBTATHI

- HMerp mnpeacTaBicHHE O JAUCKPETHBIX W HEMPEPBIBHBIX CIYYaiHbBIX
BEJIMUMHAX U PACIPEACIICHUSAX, O HE3aBUCUMOCTH CIIyYaiHbIX BEJIMYHH,

- WMETh TNPEACTABICHUE O MATEMaTHYECKOM OXUAAHWA WM JUCIEPCHA
CIIyYalHBIX BEJINYWH,
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- HAMETh NPEACTABICHUE O HOPMAJIBHOM PACHPEACICHUM W MPUMEPax
HOPMaJIBHO PACMIPEACTCHHBIX CITyYaHHbIX BEJIMYMH;

- IOHUMATh CYTh 3aKOHA OOJIBIIMX YMCEN U BBIOOPOYHOTO METOAA U3MEPECHHUS
BEPOATHOCTEM,

- IMETh MPEACTABICHUE 00 YCIOBHON BEPOATHOCTH U O MOJHON BEPOSATHOCTH,
NPUMEHSTh UX B PELICHUAM 33]1aY,

- WMETh NPEICTABICHHE O BAXKHBIX YACTHBIX BHAAX PACMIPEACTCHUN WU
NPUMEHSTh UX B PELICHUAMN 33]1aY,

- AMETH IPEICTABICHUE O KOPPEILLMU CIIYYAHHBIX BEIWYHAH, O JIMHECHHON
perpeccum.

- BBIYMCIIATH WIH OLICHUBATh BEPOSITHOCTH COOBITHI B PEAIBHOM JKU3HH,

- BBIOMpaTh NOAXOSIIME METOAbI TPEICTABICHUS U 00pAaOOTKHU TaHHBIX;

- YMETh PEIIaTh HECTOKHBIC 3a7]a4 HA MTPUMEHECHUE 3aKOHA OONBIINX YUCEN
B COLMOJIOTMH, CTPaxOBaHWM, 3APAaBOOXPAHEHUM, 0OecreueHun Oe30MacHOCTH
HACEJICHUS B YPE3BbIYANHBIX CUTYALMIX

- Pemare 3amauv pa3HBIX THIIOB, B TOM YHCJIE 3aJa4d [MOBBILIECHHON
TPYJHOCTH;

- BbIOMpaTh ONTHUMAJbBHBIA METOJ PEUICHMs 33Ja4yd, PaccMaTpHUBas
Pa3IMYHBIC METOIBI,

- CTPOMTb MOJECHb PCLICHUs 337a4d, NOPOBOAMTH JOKA3aTEIbHBIC
paccyKICHUS,

- pemiarb 3a7a4M, TpeOyrolme nepedopa BapUaHTOB, MPOBEPKH YCIOBHA,
BBHIOOpA ONTUMAJIBHOTO PE3YJIBTATA,

- QHATU3WPOBATh W WHTEPHPETHPOBATH PE3YJIBTATHI B KOHTEKCTE YCJIOBHS
3a/1a4M, BEIOMPATh PELICHUS, HE TPOTUBOPEYAINE KOHTEKCTY,

- MEPEBOAWTH TNPU PELICHUM 33Aauu MHQPOpMALMI0 M3 OJHOH (opMBI B
JPYTYI0, UCMOJIB3Y sl TPH HEOOXOIUMOCTH CXEMBbI, TaOJUIIbI, FPAQUKA, TUArPAMMBI,

- peuarh NPaKTUYECKHUE 3a1a9M U 3a1a41 U3 IPYTUX MPEIMETOB

- OnepupoBarh MOHATUAMHU. TOYKA, MPsMas, TIIOCKOCTb B MPOCTPAHCTBE,
NapaUIENbHOCTh U NEPIEHANKYIISIPHOCTD MPSIMBIX U TUIOCKOCTENH;

- NPUMEHSATH Ul PELICHUS 3a7a4 FeOMETPUUYECCKUE (PAKThI, €CITU YCIIOBHUS
NPUMCHEHHUS 33JIaHbI B IBHOH (opME;

- pemaTh 3aJa4d Ha HAXOXKIACHHE NEOMETPUYECCKMX BEIIMYMH MO 0Opa3lam
WM aJITOPATMAaM,

- JeNaTh (BBIHOCHBIE) MJIOCKME YEPTEXKHM M3 PUCYHKOB OOBEMHBIX (UTYD, B
TOM YMCJIE PUCOBATH BUJI CBEPXY, COOKY, CTPOUTH CEYECHHSI MHOTOIPAHHUKOB,;

- M3BIEKaTh, WHTEPIPETHUPOBATH W MPeoOpPa3oBBIBATE HH(POPMALKID O
reOMETPHUECKUX (PUTypax, MPEACTABICHHYIO Ha YEPTEKAX;

- TPUMEHATH TEOMETPUUYECKHAE (PAKTBI Ui PELICHUS 3aJa4, B TOM YHMCIE
NPEANOJIArakIIMX HECKOJIBKO IAr0B PELICHHS,

- ONKUCHIBATh B3aMMHOE PACHOJIO)KCHWE TMPAMBIX W TUIOCKOCTEH B
IPOCTPAHCTBE;

- (popmynMpoBaTh CBOMCTBA U MPU3HAKK (DUTYD;

- TIOKa3bIBaTb FT€OMETPUUECCKUE YTBEPIKICHUS,

16



- BJIAJETh CTAHJAPTHON KiaccH(PUKAIME MPOCTPAHCTBEHHBIX (QUIYD
(MUpamMuabl, MPU3MBI, MAPAIIIEIICITUATIE/BI);

- HAxXoauTb OOBEMBI W IUIOIIAAM TMOBEPXHOCTEH TEOMETPUUECKHX TEII C
npuMEHEHUEM (HOPMYIT;

- BBIYHUCIIATE PACCTOSTHUSA U YIIIBI B IPOCTPAHCTBE.

- HKCIOJIb30BAaTh CBOMCTBA T'EOMETPHUYECKUX (PUIyp HOnsi pEUIcHHs 3aaad
MPAKTUYECKOI0 XapakTepa U 3a1a4 U3 JIpyrux oonactei 3HaHui

- OnepupoBaTe NOHATUAMH AEKAPTOBBI KOOPAMHATHI B TPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpA, PABEHCTBO BEKTOPOB, KOOPAWMHATHEI BEKTOPA, VYIOI MEXIY
BEKTOPaMH, CKAJIIPHOE MPOU3BEACHUE BEKTOPOB, KOJNIMHEAPHBIE BEKTOPHIL,

- HaXOIWUTh pACCTOAHUE MEXAY JBYMS TOYKAMH, CYMMY BEKTOPOB M
IPOM3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEKAY BEKTOPAMH, CKAIAPHOE IPOU3BEICHHUE,
PacKIIabIBaTh BEKTOP IO ABYM HEKOJIJIMHEAPHBIM BEKTOPaM;

- 3aJ1aBaTh IUIOCKOCTh YPABHEHUEM B JEKAPTOBOM CUCTEME KOOPAMHAT,

- peuare TPOCTENINE 3aJa41 BBEICHUEM BEKTOPHOTO Oazuca

- [IpencraBnsaTh BKIaa BEIAAIOMIMXCS MATEMATUKOB B Pa3BUTHE MAaTEMATUKH U
WHBIX HAYYHBIX 00JIacTEH;

- IOHUMATh POJIb MATEMATHUKHU B pa3BUTHHA Poccun

- Hcnomb3oBarb  OCHOBHBIE  METOABI  JOKA3aresibCTBA, MPOBOIMTH
JIOKA3aTeNbCTBO U BBITOJIHATE OIMPOBEPIKEHNUE,

- IPUMEHATH OCHOBHBIE METO/IBI PEILICHUS MATEMATHYECKUX 3a1aY;

- Ha OCHOBE MaTEMATHYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE XapaKTEPU30BaTh
KPacoTy ¥ COBEPLICHCTBO OKPYKAKOLLETr0 MUpa ¥ MIPOU3BEICHUIN UCKYCCTBA,

- [PUMEHATH MPOCTEHINME NPOrPaMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILICHUU MAaTEMATHYECKUX 3a1a4

B pe3yabTare u3y4eHusi JMCUMILNIMHBI «MaTemMaTukay Ha yriay0JeHHOM
ypOBHe:

JUIs  yCOEemHOro NOpOAO/KEHHs OO0pa3oBaHHMS MO  CHENUAIBHOCTSIM,
CBSI3aHHBIM C MPUKIAAHBIM UCIIOJIB30BAHUEM MAaTEMATHKH

Oobyuarowuiica Hayuumes:

- CBOOOAHO oOMEpUpOBaTh MOHATHUSAMHU. KOHEYHOE MHOKECTBO, SJIEMEHT
MHO>KECTBA, TMOJAMHOXKECTBO, MEPECEUEHUE, OOBECANHEHUE W PA3HOCTh MHOKECTB,
YUCJIOBBIE MHOYKECTBA HA KOOPAUHATHOM MPAMON, OTPE3OK, UHTEPBA, TOIYUHTEPBA,
OPOMEKYTOK C BBIKOJIOTOH TOYKOM, rpadMyeckoe NPEACTABICHUE MHOXECTB Ha
KOOPAMHATHOM TJIOCKOCTH,

- 3aJ1aBaTh MHOYKECTBA MEPEUYNCIIEHUEM U XaPAKTEPUCTUUECKUM CBOWCTBOM;

- ONEpHUpPOBATH TOHATHUIAMH. VTBEPXKACHUE, OTPULAHUE YTBEP)KICHHUS,
VCTUHHBIC W JIOXKHBIE YTBEPKIACHHSI, IPUUMHA, CIICICTBUE, YACTHBIN ciy4ail oOmero
YTBEPXKACHUSI, KOHTPIIPUMED;

- IPOBEPATH NPUHAUIEKHOCTD JIEMEHTA MHOKECTBY

- HaxOOUTh TMEPECCUCHUE U OOBEAMHEHHE MHOXKECTB, B TOM YHUCIE
NPEACTABICHHBIX TPpa)UUECKH HA YMCIIOBOM MPSIMOM M Ha KOOPAMHATHOH MIOCKOCTH;

- MPOBOAMTH JOKA3ATEIIbHBIE PACCYXACHUS Al OOOCHOBAHUS MCTUHHOCTH
YTBEPIKICHUN.

17



B noBCEeTHEBHOM JKM3HU U TIPH U3YYECHUU JAPYTUX NPEIAMETOB:

- WCHOJIb30BaThb YHMCIIOBBIE MHO)KECTBA HA KOOPAMHATHON NPAMON W Ha
KOOPAMHATHOM TUIOCKOCTH YISl ONMCAHUS PEATBHBIX TPOLIECCOB U SABIICHUI,

- TMPOBOJWTH JOKA3ATEIIBHBIE PACCY)KICHUS B CUTYalUSX IOBCEIHEBHON
YKU3HM, TTPU PEILICHUM 33124 U3 IPYTUX NMPEAMETOB

- CBOOOIHO OMEpUpPOBaTh MOHITHIMH: HATYPAJbHOE YHCIO, MHOXKECTBO
HATYPAIBbHBIX YUCEII, LEJIOE YUCII0, MHOYKECTBO LETBIX YMCEN, OOBIKHOBEHHAS JPOOH,
AeCATHYHAsA JIpo0b, CMEIIAHHOE YHCJIO, PAlUOHATIBHOC YHMCIO, MHOYECTBO
PALMOHAIIBHBIX YKCENl, UPPALMOHAIIBHOE YUCIIO, KOPEHD CTEIEHM 1, NCHCTBUTEIILHOE
YUCJIO, MHOXKECTBO JACHCTBUTENBHBIX YHMCENI, TECOMETPUYECKAS WHTEPNPETALUS
HATYPAJIbHBIX, UEIBIX, PALUOHAIBHBIX, ICHCTBUTEIIBHBIX YHCET,

- IOHAMATh U OOBICHATH PAZHUIYY MEKAY MO3HLMOHHOW W HEMO3WLIMOHHON
CUCTEMAaMU 3aIKUCH YU CET,

- MEPEBOJUTH 4YWCIA W3 OAHOH CHCTEMBI 3aMUCH (CUCTEMBI CUMCIICHHS) B
APYTYIO,

- I0Ka3bIBaTh U MCNOJIB30BATH MPU3HAKKA JECTUMOCTH CYMMBI M IIPOU3BEACHUS
IIPH BBINOJTHEHUM BBIYMCIICHUI W PELICHUAN 3a1a4;

- BBINOJHATE OKPYIVICHWE PAUMOHAIBHBIX M HMPPALMOHAIBHBIX YHCEN C
33JIaHHOM TOYHOCTBIO,

- CPaBHUBATh JCHCTBUATEIBHBIE YACTIA PA3HBIMU CIIOCO0AMU;

- YIOPSI0YMBATh YMCIIA, 3AMMCAHHBIC B BUJE OOBIKHOBEHHOW W JNECATUYHOM
ApoOH, 4YHUCIIa, 3aMHACAHHBIE C HCIOJIB30BAHUEM apu(PMETUYECKOTO KBAIPATHOTO
KOpHSI, KOPHEH cTeneHu Oosbiie 2,

- Haxomuth HOJl m HOK pasHeiMu criocoO0amMu M HCMONB30BaTh MX MPHU
PELIECHNAN 3aa4,

- BBINOJIHATH BBIYMCIICHHAS W TPE0OpPa3OBaHUsl BBIPAKEHWM, COACPKAIUX
JNEHACTBUTEIIBHBIE YMCIIA, B TOM YMCJIE KOPHU HATYPAJIbHBIX CTENEHEN,

- BBITIOJIHATH CTaHAAPTHBIE TOKIECTBEHHBIC npeoOpa3oBaHus
TPUTOHOMETPHUECKUX, JoTapu(PMHUUECKUX, CTENIEHHBIX, MPPALMOHATIBHBIX
BBIPOKECHUM.

- BBINOJHATE W OOBSACHATH CPABHCHUE PE3YJIBTATOB BBIUYMCICHUHA MPH
PELICHUM PAKTHYECKUX 33124, B TOM YHCIIE MPUOJIMKEHHBIX BBIYMCIICHAN, NCTIOB3Y I
pazHbIe c0COOBI CPABHECHHIA,

- 3aMKACHIBATH, CPABHUBATH, OKPYIJIATH YACIOBBIE JAHHBIC PEATIbHBIX BEJIMYUH
C UCIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPEHNS,

- COCTaBJATh M OLECHUBATH Pa3HBIMH CIIOCOOAMHU YKMCIIOBBIC BBIPAKCHUS MPH
PELICHUM NPAKTUYECKUX 3344 U 334a4 U3 APYTUX YYEOHBIX TPEIMETOB

- CBoOOmHO omepupoBaTh MOHATHSIMU.  YPAaBHEHHWE, HEPABEHCTBO,
PABHOCWIIBHBIE YPABHEHWS WM HEPABEHCTBA, YPABHECHME, SBISIOLIEECS CIIEICTBUEM
JIPYroro ypaBHEHMs, YPABHEHHMs, PABHOCWIIBHBIE HA MHOXKECTBE, PABHOCWIIBHBIC
npeoOpa3oBaHusl yPABHEHUH;

- pemars pa3Hble BUAbl YPABHEHUI M HEPABEHCTB U MX CUCTEM, B TOM UYMCIIE
HEKOTOPbIE ypaBHEHWsT 3-i u 4-ii  cTeneHeidl, ApoOHO-pallMOHAJILHBIE H
HppaiOHAILHBIC,
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- OBJAQJACTh OCHOBHBIMM THIIAMW TIOKA3aTENbHBIX, JIOTAPU(PMUUECKHX,
VUPPALMOHATIbHBIX, CTEIICHHBIX YPABHEHUI U HEPABEHCTB M CTAHAAPTHBIMUA METOJAMU
WX PELICHUN U MPUMEHAThH UX MTPH PELICHUM 3a]1a4,

- MPUMEHSTH TEOPEMY be3y K peleHno ypaBHEHUH;

- MPUMEHSATH TeopeMy Buera nns pemieHus HEKOTOPBIX YPABHEHUI CTENECHU
BBIIIIE BTOPOIA;

- TIOHAMATh CMBICJI TEOPEM O PABHOCWIBHBIX M HEPABHOCHJIBHBIX
npeoOpa30BaHUSAX YPABHEHUIN H YMETh UX JI0OKA3bIBATh,

- BJIAJIETh METOJAMM PEUICHHUS YPABHEHWI, HEPABEHCTB U UX CHCTEM, YMETh
BBIOMPATh METO/ PELICHUSI 1 OOOCHOBBIBATH CBOM BHIOOD;

- UCMOJb30BaTh METOJl MHTEPBAJIOB JUIsl PEUICHHS] HEPABEHCTB, B TOM YHUCIIE
ApOOHO-PALMOHAIBHBIX M BKIOYAKOIINAX B CE0s MPPALMOHATIBHBIC BEIPAKEHUS,

- pewiarb anreOpaMyecKMe YPAaBHECHUS W HEPABEHCTBA M WX CHCTEMBI C
napaMeTpamu anreOpandyecKuM 1 rpa)uuecKuM METOJAMH,

- BJIAJIETh PA3HBIMH METOJAMH JOKA3aTEIbCTBA HEPABEHCTB,

- pelaTh ypaBHEHUS B LEJIBIX YU CIIAX,

- m300pakaTb MHOXKECTBA HA IJIOCKOCTH, 33/JaBACMBIE YPABHCHUSIMH,
HEPABCHCTBAMHM U UX CUCTEMAMHU,

- cBOOOJHO MCMOJIB30BaTh TOKIACCTBEHHBIE MPEeOOpa30BaHUsl MPH PEUICHUU
VPaBHEHUAN U CUCTEM YPABHEHUN

- COCTABJISATh U PEIIATh YPABHECHHUSI, HEPABEHCTBA, MX CHCTEMBI TPH PEIIECHUH
3a/1a4 APYrux y4eOHbIX MPEAMETOB;

- BBINOJIHATH OICHKY MPaBAONOAOOMs PEe3yibTaTOB, NOJYYaeMbIX MPU
PELICHUM PA3JIMYHBIX YPABHCHWI, HEPABEHCTB M WX CUCTEM NPH PELICHUW 3a1ady
JOPYTHAX YYEOHBIX MTPEIMETOB,;

- COCTaBJIATh M peUIaTh YPAaBHCHWST M HEPABEHCTBA C MapaMeTpamu NpH
PELICHUH 3a1a4 APYTUX YYEOHBIX TPEIAMETOB,

- COCTaBJIATh YPABHEHUE, HECPABEHCTBO WIIA WX CHUCTEMY, OIMMCBHIBAOLINAEC
PEATBHYIO CUTYAllMI0 MW NPHKJIAIHYIO 3a1ady, WHTEPHPETHPOBATH IMOTYYEHHBIE
PE3YBTATHI,

- UCMOJB30BaTh MPOTPAMMHBIE CPEICTBA MPH PEIICHUU OTACIBHBIX KIIACCOB
YPaBHEHUI U HEPABEHCTB

- Brnagerp MOHATUSMU: 3aBUCMMOCTb BEJMYMH, (YHKLIMS, ApPryMEHT W
3HaueHue (PyHKIUH, 00JIACTh ONPEACIICHUAS U MHOKECTBO 3HAUEHUHN (DYHKIMH, rpaduK
3aBUCUMOCTH, Tpapuk (PYHKIMH, HYJTW (PYHKIUH, TPOMEXKYTKH 3HAKOMOCTOSIHCTBA,
BO3pACTaHWE HAa YHMCIOBOM NPOMEXKYTKE, YOBIBAHME HA YHCIOBOM MPOMEXKYTKE,
HauOOoNbIIEE M HAMMEHBIIECE 3HAYCHWE (YHKIMA HA YHCIOBOM MPOMEXKYTKE,
nepruoanydeckas (QyHKIUsS, IEPUOA, YETHAS U HEUETHAS (PYHKUMU, YMETh MPUMEHSTH
3TH MOHATUS TIPU PELICHUY 3a/ayY,

- BJAQJCTh MOHSATUEM CTCMNEHHAs (PYHKLUHMS, CTPOUTh €€ rpaQuk W yMETb
NPUMEHSITHh CBOMCTBA CTENICHHON (PYHKIIMK NPY PELICHUAN 33134,

- BJIQJETh MOHATUSAMHU TOKAa3aTeNbHAs (PYHKLIMS, SKCIOHEHTA, CTPOUTH X
rpa@ukn W yMETb TPUMEHSATH CBOWCTBA MOKA3aTEIbHONH (PYHKIMHM NPHA PEUICHUU
3aznad;
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- BJIAQACTh MOHATHEM Jiorapupmuyeckas (PyHKUHUS, CTPOUTH €€ rpaduk u
YMETh MPUMEHSATH CBOMCTBA JOrapu(PpMUUeCcKoil PyHKIMHA NPH PELICHAN 33134,

- BJIQJETh MOHATUSMH TPUTOHOMETPUYECKHE (PYHKUIMMU, CTPOUTHh MX TpaduKu
¥ YMETb IPUMEHATH CBOMCTBA TPUTOHOMETPUYECCKUX (DYHKIIMH TIPY PELICHUM 33/1a4,;

- BJIAJIETh MOHATUEM OOpaTHas (QYHKUMS, MNPUMEHSATH 3TO TMOHATHUE NPU
PELICHUY 33/aY,

- TPUMEHATH TpPU PEIICHWM 330a4 CBOWCTBA (PYHKLMIA: UYETHOCTS,
NEPUOAMYHOCTh, OTPAHUYEHHOCTB,

- MPUMEHSATH MPU PEUICHUH 3a1a4 MpeoOpa3oBaHus rpaduKoB PyHKIUH;

- BIQJACTh MOHATHUSMH YHCIOBAs MOCIICAOBATEIbHOCTh, apu(MeTndecKas u
reOMETPHYECKAs TPOrPECCHs,

- MPUMEHSATH NMPU PEUICHUH 33]1a4 CBOHCTBA M MPU3HAKKA apU(PMETHUECKON 1
FEOMETPUYIECKON IIPOTrPECCHIA.

- ONPEAEIATH MO rpaduKaM ¥ UCTONIb30BaTh 1Sl PELICHUS MPUKIIAAHBIX 33424
CBOMCTBAa pEalbHBIX MPOIECCOB M 3aBUCHUMOCTEH (HaWOOJBIINE W HAUMEHBIIUE
3HQUEHUS, NPOMEKYTKM BO3pacTaHWs W yObIBaHWS (YHKIUH, MPOMEKYTKH
3HAKOMOCTOSIHCTBA, ACUMIITOTHI, TOUKK NEPEeruda, NeEpUoa v T.11. ),

- HMHTEPIPETHPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOW NPAKTHYECKOMN
CUTYaLluH;.

- OMpeAensATh MO rpagukaM MPOCTECHNINE XAPAKTEPUCTUKH MEPUOINYECKUX
NPOLECCOB B OMOJIOTHH, SJKOHOMHUKE, MY3bIKE, PAIMOCBA3M U JIP. (AMIUTUTYA, TEPHUOT
U T.IL.)

- Bnagets noHstrieM O€CKOHEYHO yOBIBAOIAsS F€OMETPUYECKAsT MTPOrPECCUs
Y YMETb IPUMEHATH €ro MPH PELICHUY 3a/1aY,

- MPUMEHSATH ISl PEUICHMS 33124 TEOPHIO MPEACIIOB,;

- BJIQJIETh MOHATUAMHU OCCKOHEYHO OOJIBINNE U OECKOHEUYHO MAJIBIE YMCIIOBBIC
NOCJIEAOBATENBHOCTA W YMETh CPAaBHHUBATH OECKOHEYHO OONbIIME W OECKOHEYHO
MaJIbl€ TIOCIEN0BATEILHOCTH,

- BJQJCTh TOHATUSIMU. TPOM3BOAHAA (PYHKIMH B TOYKE, MPOM3BOIAHAS
INEINIVEN

- BBIYHMCIIATH TPOU3BOAHBIE SJIEMEHTAPHBIX (PYHKIUI 1 MX KOMOMHALWH;

- AccnenoBarh (PyHKIMU HA MOHOTOHHOCTb M SKCTPEMYMBI,

- CTpOUTH TpaUKh M TPUMEHATH K PEIICHUIO 337a4, B TOM YHUCIE C
napaMmeTpoM;

- BJIQJICTh TIOHATHEM KacaresibHas K rpaguky QyHKIUU U YMETb MPUMEHSTh
€ro NPy PEIICHUH 33/1aY,;

- BJIAJIETh MOHATUAMM MEPBOOOPa3Has PYHKIMS, ONPEACIICHHbIA HHTErPa,

- TpuUMEHATh TeopeMy HbroToHa—JIelHOHUIa U €€ CIIeACTBHS JJIS PEUICHUs
3a/1a4.

- pewarh NPUKIAAHBIE 3aJa4d U3 OWOJIOTHH, (PU3UKH, XUMHHA, SKOHOMHKH W
JOPYTHUX MPEAMETOB, CBA3AHHBIE C UCCIIETOBAHUEM XaPAKTEPUCTUK MTPOLIECCOB,;

- AHTEPNPETUPOBATH MOTYUYEHHBIE PE3YIBTATHI

- OnepupoBaTh OCHOBHBIMHU OMHCATEIBHBIMU XAPAKTCPUCTUKAMHU YHCIIOBOTO
Habopa, MOHATHEM IeHEPaIbHask COBOKYITHOCTh M BEIOOPKOH M3 HEE,
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- ONEPHUPOBAaTh MOHATHSAMM. YaCTOTa W BEPOSATHOCTH COOBITHS, CymMMa W
NPOU3BENCHUE BEPOSITHOCTEN, BBIUMCIIATE BEPOSATHOCTHA COOBITUI HA OCHOBE MOJICUETA
YKCIIa UCXOMO0B;

- BJIAJIETh OCHOBHBIMM MOHSATHUSMU KOMOWMHATOPUKH U YMETh UX MPUMEHSTH
NPU PELICHUY 3a]a4,

- AMETh NPEJCTaBICHHE 00 OCHOBAX TEOPUH BEPOSITHOCTENH;

- UMETh MNPEACTABICHUE O MAUCKPETHBIX W HEMNPEPBIBHBIX CIIyYaiHbBIX
BEJIMUMHAX U PACIPEACIICHUAX, O HE3aBUCUMOCTH CIIyYaiHbIX BEJIMYHH,

- WMETh TPEACTABICHUE O MATEMaTHYECKOM OXUAAHWA W JUCIEPCHA
CIIyYaHBIX BEJINYNH,

- KMETh NPEJICTABICHHE O COBMECTHBIX PACHPEACIECHUIX CIIyYaiHbIX
BEJINYWH;

- MIOHUMATh CYTh 3aKOHA OOJIBIIMX YMCEN U BBIOOPOYHOTO METOAA U3MEPECHHUS
BEPOATHOCTEM,

- HAMETh NPEACTABICHUE O HOPMAJIBHOM PpACHPEACICHUM W MPUMEpPax
HOPMAJIBHO PACTIPEACTIEHHBIX CITyYaHHBIX BEJIMYMH;

- AMETh NPEJICTABICHUE O KOPPESALUHN CITyYaiHbIX BEJTMYUH.

- BBIYMCIISATH WK OLICHUBATh BEPOSITHOCTH COOBITHI B PEAIBHOM JKU3HH,

- BBIOMpaTh METO/IbI MOIXOSAIIETO MPEACTABICHUS U 0OPAOOTKU JaHHBIX

- Pewiate pa3zHble 3aa4M NOBBILIEHHON TPYIHOCTH,

- aHAJIM3UPOBATH YCIOBHE 3a/1a4M, BEIOMPATh ONTUMAIBHBIA METOJ PELICHHUS
3a/1a4M, pacCMaTpUBasl Pa3IMuHbIE METOIbI,

- CTPOMTb MOJEHb PCLICHUS 33Ja4d, NOPOBOAMTH JOKA3aTEIbHBIC
paccy>KICHUS TPH PELICHUY 3a]1a4K;

- pewmiarb 3aa4M, TpeOyrolme nepedopa BapUaHTOB, MPOBEPKH YCIOBHA,
BBHIOOpA ONTUMAJIBHOTO PE3YJIBTATA,

- AHATM3WPOBATH W WUHTEPIPETAPOBATH IMOJYYCHHBIE PELICHUS] B KOHTEKCTE
YCIIOBUS 33[1a4, BEIOUPATh PELICHUS, HE MPOTUBOPEYALINE KOHTEKCTY,

- MMEPEBOINTD NIPH PEIICHUN 331a4l HH(POPMALHIO U3 OJHOW (POPMBI 3aMCH B
JPYTYI0, UCMOJIB3Y sl TPH HEOOXOIUMOCTH CXEMBbI, TAOUIIbI, FPAPUKH, TUArPAMMBI.

- pelarh NPaKTUYECKAE 3a/1a491 U 3a1a49M U3 IPYTHX TPEIMETOB

- Bnaaerb reoMeTpUYECKUMH MOHATUSMY MPU PEIIEHUM 3314 U TPOBEACHAN
MaTEMATHYECKUX PACCYKICHUI;

- CaMOCTOATENBHO (POPMYJIIMPOBATH OMPEICICHHAS TEOMETPHUECKUAX (QUTyp,
BBIJIBUTaTh TUMOTE3bl O HOBBIX CBOMCTBAaX W MPU3HAKAX TFCOMETPUUYECKHX (UTYD U
00OCHOBBIBATh WJIM OMPOBEPraTh MX, 0000IATh WM KOHKPETU3UPOBATh PE3YJIBTATHI
Ha HOBBIX KJ1accax (pUryp, NpOBOJUTH B HECIOKHBIX CIIyYasx Kiaccuukanuio Guryp
1O Pa3JIN4YHbIM OCHOBAHUSIM;

- WCCIEAOBATh YEPTEKH, BKIKOYAs KOMOWMHAumu (uUryp, H3BICKaTh,
WHTEPIPETUPOBATE W NPeoOpa3oBbIBaTH MH(POPMALMIO, MPEACTABICHHYK) Ha
YepTexKax;

- pemarh 33Ja4d FEOMETPUYECKOrO COJEPKaHUs, B TOM YHCIIE B CUTyalUsX,
KOT'/Ia JITOPUTM PELICHUS HE CIEAYET SIBHO W3 YCIOBHS, BBIIOJIHATH HEOOXOAMMBIE

21



JUIS PEIICHHs 33Ja4M JONOJHUTENbHbIE MOCTPOCHHUS, HCCIEA0BATH BO3MOXHOCTh
OPUMEHEHHUS TEOPEM U (POPMYJ sl PELICHMS 3a4a4,;

- YMETh (OPMYIUPOBATE U TOKA3BIBATH TEOMETPUUYECKUE YTBEPIKICHUS,

- BJIQJIETh NOHITHSIMH CTEPEOMETPUM: MPU3MA, MAPAIECIICIUNE, MUPAMUIA,
TETPA’d P,

- UMETH MPEACTABICHUS 00 aKCHOMaX CTEPEOMETPUM U CICACTBUIX U3 HUX U
YMETh MPUMEHSATH UX TPU PELICHUY 3a/a4;

- YMETh CTPOUTH CEUYECHUSI MHOTOTPAHHMKOB C MCMOJB30BAHUEM PA3TUYHBIX
METOJ0B, B TOM YMCJIE U METO1A CIIE/I0B,;

- MMETh MPEACTABICHUE O CKPEIIMBAIOIIMXCS MPSMBIX B MPOCTPAHCTBE H
YMETh HAXOJIUTh YIOJl U PACCTOSIHAE MEXKIY HUMH,

- MPUMEHATH TEOPEMBI O NAPAJUICTBHOCTH NPSAMBIX M IUIOCKOCTEH B
NPOCTPAHCTBE MPH PELICHUN 33134,

- YMETh NPUMEHATh MAPALIETBHOE MPOCKTHPOBAHUE JUIS M300paKCHHs
duryp;

- YMETh MNPUMEHATH MNEPHEHAMKYJISIPHOCTH MPSAMOA W IJIOCKOCTH MpPH
PELICHUY 33/a4,

- BIIQACTh MOHATHSIMH OPTOTOHAJIIBHOE MPOCKTUPOBAHUE, HAKIOHHBIE W WX
NPOEKLHU, YMETh TPAMEHSTh TEOPEMY O TPEX MEPHEHANKYIISPAX MPU PELICHUH 3a/1aY;

- BJIAJIETh MOHATUSAMHU PACCTOSIHUE MEXKTY (PUTYPAMH B MPOCTPAHCTBE, OOIIMNA
NEPNECHIUKYJIAP JABYX CKPCHMBAIOUMXCA MPSAMBIX W YMETh MPUMEHATh WX MPHU
PELICHUY 33/a4,

- BJIAJIETh OHATHEM YTOJI MEKIY MPSAMOM M IITIOCKOCTBIO H YMETh TPHUMEHSTh
€ro Npy PEIICHUH 33/1aY,;

- BIAACTh MOHATHSIMM JBYTPAHHBIA YIrOJ, YroJ MEXAY TUIOCKOCTIMH,
NEPIEHINKYJISIPHBIC TUIOCKOCTH U YMETh MPUMEHSTh MX TP PELICHUH 33/a4,

- BIAACTh NOHATHSIMH NPHU3MA, MApaJIJICNICNUINE] U TPUMEHATH CBOMCTBA
napajuIeNIeuIe1a Py PELICHUH 3a/1a4,

- BJIAJIETh MOHATUEM TPSIMOYTOJIbHBIN MApAIENEUIIE U TPUMEHSTD €TI0 IPU
PELICHUY 3a/ay4,

- BIIQACTh MOHATHSIMHA NUPAMHIA, BHIbI MUPAMHJ, JIEMEHTHI MPABHIBLHOM
NUPAMHAJIBL U YMETh MPUMEHSTh UX NIPU PELICHUH 33/1a4,;

- AMETh IPEJICTABICHUE O TEOpEME DHepa, MPABUIBHBIX MHOTOTDAHHUKAX;

- BJAQJCTh MOHSATUEM IUIOMAAM NOBEPXHOCTEH MHOTOIPAHHUKOB W YMETh
NPUMEHSITH €r0 TPH PELICHUY 3a/a4,

- BJAQJECTh MOHATUSAMH TEJA BpALIEHUs (LUIMHIP, KOHYC, map U cdepa), ux
CEUCHHUS U YMETh IPUMEHSATh WX MPH PELICHAN 33134,

- BIAQACTh TMOHATHSAMM KAcaTelbHBIC MPSAMBIE M TUIOCKOCTH M YMETh
NPUMEHSTh U3 MPU PELICHAN 33124,

- UMETh NPEICTABJICHHS O BIHMCAHHBIX M OINHCAaHHBIX cepax M YMETh
NPUMEHSTh WX MPU PEIICHUM 334a4,;

- BJIQJIETh MOHATHIMH O0BEM, OOBEMBI MHOTOTPAHHHUKOB, TEN BPAILCHUS W
NPUMEHSTh WX MPU PELICHUH 33124,
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- WMETh MPEACTABJICHUE O Pa3BEPTKE MWIMHApPA M KOHYyCa, IUIOMIAIN
MOBEPXHOCTH IWJIMHJIPA U KOHYCA, YMETh MPUMEHSATh UX MPHU PEIICHUM 3a]1a4;

- UMETh MPEACTABJICHUE O Twiom@aan cepbl U yMeTh MPUMEHSTH €ro MpH
PEILICHUN 33/1a4;

- YMETh PelliaTh 3aa4d Ha KOMOMHAIIMA MHOTOTPAHHUKOB W TEJT BPAIICHMS,

- IMETh MPEACTABIICHUE O MOAOOMHN B MPOCTPAHCTBE U YMETh PEIIATh 3a/1a4l
Ha OTHOLIEHUE OOBEMOB U TUIOMAACH MOBEPXHOCTEH MOJOOHBIX PUTYP.

- COCTaBJIATb C HCIOJb30BAHUEM CBOWCTB T€OMETPUYECCKUX (UTYDP
MaTE€MAaTHYECKUE MOJECTU JUIsl PELICHUS 3a7a4 MPaKTHYECKOTrO XapakTepa W 3a1ay u3
CMEXHBIX JUCHUILJIMH, WCCIEA0BATh TMOJYYCHHBIE MOJEIM W WHTEPHOPETUPOBATH
pe3yabTaT

- Bnagets noHATHSIMH BEKTOPBI M UX KOOPAMHATHI,

- YMETh BBINIOJIHATH ONEPAIMy Hajl BEKTOPAMH,

- UCIOJIb30BATh CKAISIPHOE TPOU3BECHUE BEKTOPOB MPHU PELICHUN 3a/1a4;

- MPUMEHSTh YPAaBHEHUE TIOCKOCTH, (POPMYJTY PaCcCTOSHUS MEXAY TOYKAMMU,
ypaBHEHUE C(EPHI TPU PEIICHUH 3a]1a4,;

- IPUMEHSATH BEKTOPHI M METOJ KOOPJAMHAT B MPOCTPAHCTBE MPH PEUICHUH
3ama4y

- MmeTh mpeacTaBlicHHE O BKIIAJIC BBIAAIONIUXCS MATEMATUKOB B Pa3BUTHUE
HayKu;

- IOHUMATh POJIb MATEMATHUKH B pa3BuTuu Poccun

- Hcrnonb3oBaTh  OCHOBHBIE  METOJABI  JIOKA3aTENIbCTBA,  MPOBOJUTH
JI0KA3aTe/IbCTBO U BBIMOJHATH OMPOBEPKEHUE,

- IPUMEHSITh OCHOBHBIE METOIbI PEHICHUSI MATEMATUUYECKUX 33144,

- HA OCHOBE MAaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE XapaKTEPU30BATh
KpPacoTy U COBEPIICHCTBO OKPY>KAKOIIETO MUPA U MPOU3BEICHUH UCKYCCTBA,

- TPUMEHATH NPOCTEHININE MPOTPAMMHBIE CPEACTBA M BJIEKTPOHHO-
KOMMYHHUKAIMOHHBIC CUCTEMBI PU PEMICHUM MAaTeMAaTHYECCKUX 3a/1a4;

- TIOJIB30BAThCS MPUKIATHBIMU MTPOrpaMMaMu U MPOrpaMMaMK CUMBOJIBHBIX
BBIYMCIICHHU JIJIs1 UCCIICTIOBAHUS MATEMATHUYECKIX 0OBEKTOB

Jliis oGecneyeHnsi BO3MOYKHOCTH YCIIEITHOTO MPOJO/KEHHST 00Opa30BaHus 1O
CHENUATBHOCTIM, CBSI3aHHBIM C OCYIIECTBJICHUEM HAYYHOH M HUCCIEA0BATEIbCKOM
JEATENBHOCTH B 00JIACTA MAaTEMATUKN U CMEKHBIX HAYK

Obyuaromuiica ROJyUUm 603MOHCHOCHIL HAYUUMbCA:

- OTNIEPUPOBATH MOHATHUEM OMNPEACIICHUS, OCHOBHBIMUA BUJAMHU ONPEACICHUH,
OCHOBHBIMHU BHJIAMU TEOPEM;

- IOHUMATh CYyTh KOCBEHHOIO JI0KA3aTe/IbCTBRA,

- OMEPUPOBATH MOHATUSIMH CUETHOTO U HECYETHOTO MHOXKECTBA,

-  TOPUMEHATH METOJ, MaTEMaTU4YECKOH WHIYKIUW Ui MPOBEACHHS
PacCy>KIEHUH U A0KA3aTENbCTB U TPU PEHICHUU 33/1a4.

- HCMOJIb30BaTh TEOPETHUKO-MHOKECTBCHHBIA $I3bIK M SI3bIK JIOTUKH  JIJIs
OMUCAHUsSI PeAIbHBIX MPOIECCOB W SBJICHUMA, MPU PEIUICHUM 3a7a4 JPYrux Y4eOHBIX
NPEAMETOB

- cBOOOHO ONEPUPOBATH YMCIIOBEIMU MHOYKECTBAMU MTPU PELICHUM 33/1a4;
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- IOHUMATh IPUYUHBI 1 OCHOBHBIE UACH PACILIMPEHUS YUCIOBBIX MHOYKECTB;

- BJAJACTh OCHOBHBIMHU MOHATHAMHM TEOPUM JETMMOCTA MPHA PELICHUH
CTaHJAPTHBIX 3a0a4

- AMETh 0A30BBIC MPEJCTABICHHS O MHOKECTBE KOMITJIEKCHBIX YHCET,

- CBOOOJHO BBIITOJIHATH TOKICCTBECHHBIC npeoOpa3oBaHus
TPUTOHOMETPUUECKHX, TOTAPUPMUUECCKUX, CTETICHHBIX BBIPAKCHHIA,

- B1azeTh popmysoit OuHoma HeroTOHA,

- NPUMEHATH TPU PELICHUHM 3a4a4 TEOPEMY O JIMHEHHOM IMpPEICTaBICHUN
HOZ;

- MPUMEHSATH NMPHU pelieHny 3aaa4d Kuraiickyro TeopeMy 00 ocraTkax;

- IPUMEHATH NPH pelieHny 3a1a4y Manyro teopemy depma,

- YMETh BBINOJIHATH 3aIUCh YUCIIA B IO3UIHOHHON CUCTEME CUMCIICHHUS,

- IPUMEHATh MPU PELICHUU 3a7a4 TEOPETUKO-YHUCIOBBIE (PYHKLIHU: YHACIO U
CyMMma JenuTenei, pyHkiuto Ditnepa;

- MPUMEHSATH MPU PEUICHUH 33/1a4 LIETTHbIE TPOOH;

- IPUMEHATH TPUA PELICHWU 3a1a4 MHOTOWIEHBl C JIEHCTBUTEIBHBIMU H
LENBIMU KO3(PPULIUCHTAMHY,

- BIIAJETh NOHATUAMMU MPUBOJMMBIA W HENPHUBOAWMBIA MHOIOYIEH H
IIPUMEHATD UX TIPU PELLEHAN 3a1aY;

- MPUMEHSATH NMPHU pelicHnH 3a1a4 OCHOBHYIO TEOPEMY aJIreOphl,

- MPUMEHATh TPU PEIICHWW 334a4 MpOocTeHIne (PYHKIMHA KOMIUICKCHOM
NEPEMEHHOM KaK FeOMETPAYECKUE TPEOOPA30BAHUS

- JloctmkeHnue pe3yapraros pasaena ll;

- CBOOOJTHO ONPENENATh THIl U BBIOMPATh METOJ PEUICHHS MOKA3aTEIbHBIX U
JOrapu(MHUYECKAX YPAaBHCHWHA M HEPABCHCTB, HMPPALMOHAIBHBIX YPaBHEHWHA U
HEPABEHCTB, TPUTOHOMETPUYECKUX YPABHEHHUI U HEPABEHCTB, UX CUCTEM;

- CBOOOJIHO pEIIATh CUCTEMBI JINHEHHBIX YPABHEHMIA,

- pelars OCHOBHBIE THIIBI YPABHEHUM U HEPABEHCTB € NTapaMeTPaMHy,

- IPUMEHATH MPHU PELICHUM 3a1a4 HepaBeHCcTBa Komm — BYHSIKOBCKOTO,
bepnyinu;

- UIMETh MPEACTABIIEHUE O HEPABEHCTBAX MEXKIY CPEAHUMU CTEIIEHHBIMHU

- BIIQJETh IMOHATHEM ACUMIITOTBI U YMETH €r0 IMPUMEHATH IPU PELIECHUH
3a1ad,

-  TOPAMEHATH METOABl PEIICHUs MPOCTeHIMX Au(PepeHInaAIbHBIX
YPaBHEHUI NIEPBOTO U BTOPOTO MOPSAAKOB

- cBOOOJHO BJIAJETh CTAHJAPTHBIM AalapaToM MaTEeMaTHYECKOrO aHaJIn3a
JUTS. BBIYMCTIEHUS IPOM3BOAHBIX (PYHKIIMK OJJHOW MEPEMEHHOM;

- CBOOOAHO NPHUMEHATH anmapaT MAaTEMaTH4YeCKOro aHajau3a  JUis
uccieoBaHus (PyHKUMHA M NOCTPOCHUs rpadMKOB, B TOM YHWCIIE MCCICIOBAHMS Ha
BBIITYKIIOCTb,

- ONIEpPUPOBATh MOHATHEM MEPBOOOPa3HON (DYHKIMM 711 PELICHHS 3a/1a4,;

- OBJIQJCTh OCHOBHBIMM CBeACHHUAMH 00 mHTerpaie Herorona—JIeiOHuna u
€ro MPOCTEHIINX TPAMEHECHUSAX
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- ONepupoBaTh B CTAHJAPTHBIX CHUTyalMsIX MPOM3BOJHBIMHA BBICIIUX
NOPSIKOB,;

- YMETh MPUMEHSTH NPU PEIIEHUH 3a7a4 CBOMCTBA HENPEPHIBHBIX (DYHKIIMIA,

- YMETh MPUMEHSATH MPU PEIIEHUM 3344 TeopeMbl BeliepmTpacca;

- YMETh BBINOJHATE NPHUOIMIKEHHBIC BBIYMCICHUS (METOABI PEUICHHS
YPaBHECHUM, BBIUMCIICHHS ONPEACIICHHOTO MHTErpasa);

- YMETh NPUMEHSATH MPUIOKEHUE MPOU3BOJIHONW U OMPEACIICHHOTO HHTErpaia
K PELICHUIO 33/1a4 €CTECTBO3HAHUS,

- BJIQJIETh MOHATUSAMHU BTOpas MPOM3BOHAS, BBIMTYKIOCTh Ipaduka QpyHKIHAA
Y YMETb UCCIIEI0BATh (PYHKIHMIO HA BBITYKIIOCTh

- JloctmkeHnue pe3yapraros pasaena ll;

- IMETB IIPEACTABIICHNE O LICHTPAIBHON MPEACIIEHON TEOPEME;,

- WMETh TMPEACTABICHUE O BBIOOPOUYHOM KOI(P(PULIMEHTE KOpPPENAUUU W
JINHENHON PETPECCHH,

- UMEThb MPEACTABICHUE O CTAaTHCTUYECKUX THIIOTE3aX M MPOBEPKE
CTaTHUCTUYECKON TMMOTE3BI, O CTATUCTUKE KPUTEPUS U €€ YPOBHE 3HAUUMOCTH,

- WMEThb MPEACTABIIEHUE O CBS3M OMIHUPUYECKUX M TEOPETUUYECKUX
pacupeaeiicHni;

- UMETh NOPEIACTABICHHE O KOJWPOBAHWM, IABOMYHOM 3amucH, ABOMYHOM
JEPEBE;

- BJIAJIETh OCHOBHBIMM MOHSATUSMH Teopuu rpadoB (rpad, BepumuHa, peopo,
CTENECHb BEPLIMHBL, yTh B rpad)e) U yMETh MPUMEHSATh UX TPU PELICHUH 3a/a4,

- AMETh PEJICTABIICHUE O IEPEBBSIX U YMETh MPUMEHSITh MPH PELICHUA 33124,

- BIAACTh MOHATUEM CBSI3HOCTh U YMETH MPUMEHATH KOMIIOHEHTHI CB3HOCTH
NPH PELICHUY 3a]a4,

- YMETh OCYIIECTBIATH IMyTH MO pedpam, 00x01bl pedep U BepLIMH rpada;

- MMETh NPEACTaBICHHE 00 SHICPOBOM W TaMHJIBTOHOBOM IyTH, MMETh
NPEICTABICHUE O TPYIHOCTH 3314 HAXOXKACHHS TaMUJIBTOHOBA MYTH,

- BJIAJICTh TOHATUSMU KOHEYHBIE M CUYETHBIE MHOXKECTBA M YMETh WX
NPUMEHSITH TPU PELICHAN 33134,

- YMETh MPUMEHSATH METOJ MATEMATUYECKOH MHIYKIINH,

- YMETh MPUMEHSATH NPUHLIMN J{MpUXIIe MPH PELICHUA 3a1a4

JlocTKeHUE pe3ybTaToB pasaena I1

- UmeTh npencraBnenne 00 akCHOMaTHUYECKOM METO/IE,

- BJIQJETh MOHATHEM FEOMETPHUYECKAE MECTA TOYEK B NMPOCTPAHCTBE U YMEThH
NPUMEHSTh WX JUISl PELICHMS 3a/1a4,;

- YMETh NPUMEHATH U PELICHUS 3a7a4 CBOMCTBA MJIOCKHX M JABYTPAHHBIX
YIJIOB, TPEXTPAHHOTO YIJIA, TEOPEMBI KOCHHYCOB M CHHYCOB IS TPEXTPAHHOTO YA,

- BIAACTh TMOHATHEM MEPNCHAMKYJSIPHOE CECUEHWE MPU3Mbl W YMETh
NPUMEHSITH €r0 TPH PELICHUM 3a/ad4,

- AMETh NPEJCTABICHUE O TBONCTBEHHOCTH MPABUJIbHBIX MHOTOIPAHHUKOB,

- BJAQJCTh TOHATUSMHU LEHTPAIBHOE W TApPAJUICTBbHOE MPOCKTUPOBAHUE W
NPUMEHSTH WX MPH MOCTPOEHUH CEUYEHNI MHOTOIPAHHUKOB METOIOM MPOCKIIHIA,
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- UIMETh MPEACTABIICHUE O PA3BEPTKE MHOIOIPAHHUKA W KpaTyaillieM MyTH HA
NOBEPXHOCTU MHOTOTPAHHUKA,

- AMETh PEJICTABICHUE O KOHUYECKUX CEUCHMSIX;

- HAMETh MPEACTaBICHHE O Kacaromuxcs cdepax W KOMOMHALMKM TEN
BPAILCHUS U YMETh MPUMEHSITh WX NMPU PELICHUH 3a/1aY;

- TPUMEHATHh MPU PEIICHWM 3anad (POpMysly pacCTOssHUS OT TOYKH [0
MJI0CKOCTH,

- BJAQAETh Pa3HbIMH croco0aMu 3aiaHus MPSAMOW YPaBHEHHSIMM M YMETh
NPUMEHSITH TPU PELICHUAN 33]1a4,

- NPUMEHATH NPHU PEUICHWHM 337a4 W JOKA3aTEJIbCTBE TEOPEM BEKTOPHBIN
METOJ U METOJ KOOPJMHAT;

- WMETh MpeiacTaBiicHHEe 00 akcuomax o00beMa, MPUMEHSTH (POPMYIIbI
00BEMOB TIPSIMOYTOJIBHOTO MApAJIENICUIENA, TPU3Mbl U MAPAMUBI, TETPA3Apa MpH
PELICHUY 33/ay4,

- MPUMEHSATH TEOPEMBI 00 OTHOIIEHUSX 0OBEMOB MPHU PEIICHUH 3a/1a4,;

- MNPUMEHATh WMHTErpal Uisl BBIYACICHUS OOBEMOB M TMOBEPXHOCTEH TEN
BPAILICHUS, BBIYMCIICHHUS MJIOIAANA CPEPUUECCKOro nosica U 00bemMa apoBoOro Cios,

- UMETh MPEACTABICHUE O ABMKCHHUSIX B MNPOCTPAHCTBE. MApaNIEIBHOM
NEPEHOCE, CHMMETPUM OTHOCHTENIBHO TUIOCKOCTH, UEHTPAIbHOW CUMMETPUH,
NOBOPOTE OTHOCUTEIBHO NPSIMOM, BUHTOBOW CUMMETPHUHU, YMETh MPUMEHSTh UX MPH
PELICHUY 33/ay4,

- AMETh MPEJICTABICHUE O MJIOMAAN OPTOrOHAIBHON MPOCKIUY;

- UMETh MPEACTABICHUE O TPEXTPAHHOM M MHOTOTPAHHOM YTIJIE U TPUMECHSTH
CBOICTBA MJIOCKKUX YTJIOB MHOTOTPAHHOTO YIJIA MPH PELICHAN 33124,

- UMETh MPEACTABJICHUS O NMPEeoOpa30BaHWM MOAOOMS, TOMOTETUM M YMETh
NPUMEHSTh WX MPU PELICHUH 33124,

- YMETh PEMIATH 3a/1a4M HA MIOCKOCTH METOAAMH CTEPEOMETPHH,

- YMETh MPUMEHSATH GOPMYJIbI 00BEMOB NPU PEILIEHUH 3344

- HAXOAUTh 00BEM MApPAIECNICIUIIEAA U TETPA3APA, 3aJaHHBIX KOOPAMHATAMHA
CBOMX BEPILIVH,

- 33/1aBaTh MPSIMYIO B MPOCTPAHCTBE;

- HaXOJIUTh PACCTOSIHAE OT TOYKH JI0 MJIOCKOCTH B CUCTEME KOOPJAMHAT,

- HAXOJUTh PACCTOSHUE MEXKIY CKPEUIMBAIOLMIMMUCS NPSIMBIMU, 3aJaHHBIMHU B
CUCTEME KOOPIUHAT

- IPUMEHSATh MATEMAaTUYECKUE 3HAHUS K MCCIICTOBAHUIO OKPYIKAIOLIETO MUPA
(MOIeTUPOBAHKUE (PUBNUYECKHUX MTPOLIECCOB, 3a/1a4M SKOHOMUKH )

OO0mme kommnereHUnd, popmMupyembie B Mpouecce OCBOCHHSI MPOrpaMMbI
AUCHUILINHBI HA NPeANnpo(ecCHOHATILHOM YPOBHE

OK 01. Beibupate crocoObl peieHus 3aaa4 NpoPeCCHOHANTBHON EATENBHOCTH
NPUMEHHUTENBHO K PA3JIMYHBIM KOHTEKCTaM;

OK 02. OcywiecTBisaTh NOWUCK, aHAJIW3 W WHTEPIPETALAID WH(OpPMALKUH,
HEOOXOIUMOM IJTs BBIMOJIHECHHUS 33,124 TPO(HECCHOHATIBHOM JEATEIbHOCTH,

OK 03. IlnanupoBare W peann3oBbIBaTh COOCTBEHHOE MPOPECCHOHATIBHOE WU
JMYHOCTHOE PA3BUTHE,
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OK 04. PaboTaTh B KOJIJIEKTUBE U KOMAHJE, 3(P(HEKTUBHO B3aUMOICHCTBOBATH C
KOJUIETaMHU, PYKOBOACTBOM, KIIMCHTAMH,

OK 05. OcywmecTBisTe YCTHYK M TNUCBMEHHYI0 KOMMYHUKALMIO HA
roCylapCTBEHHOM  si3bike  Poccuiickoit  deaepanuum ¢ y4eToM  OCOOCHHOCTEH
COLMAJIBHOTO M KYJIbTYPHOTOKOHTEKCTA,

OK 09. Hcnons3oBaTte WHPOPMALMOHHBIE TEXHOJOTMM B NPO(PECCHOHATBLHOM
NEATENBHOCTH,
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2. CTPYKTYPA  COJAEPKAHUE YUEBHON JUCHUTIJIAHBI

2.100bem y4eOHO#i AMCUUILIMHBI U BUbI Y4e0HOii padoThI

Bua y4e6Hoii paboTnl

O0nemM yacoB

MakcumasibHasi y4eOHasi Harpy3Ka 228
OO0si3aresqibHAsE  ayAuTOpHAast  y4eOHast  Harpy3ka  (pa0ora 210
00y4arIMXCcsi BO B3aMMO/ICIiCTBHH € MPenoaaBaTeiem)
B TOM YHCJIE:
TEOPETUYECKUE 3aHATUS 90
CEMECTP Yachl
1 34
2 56
71a00pPaTOPHBIE M MPAKTUYECCKUE 3aHSATHS 120
CeEMECTp 4achl
1 52
2 68
8 MoM qucie: 40
jabopamopnvie U Apakmudeckue — 3aHamus 8  hopme
NPAKMUYECKoll N0O20MOoGKU ™
ceEMeCTp 4achl
1 20
2 20
KypcoBas paboTa/MHANBHTYaTbHBIH MPOCKT -
IIpomexyTouHass arrecTanus™* JK3amMeH 18

BaeayauropHasi caMmocTosiTe/ibHasi padoTa 00y4arnmerocs

IIpome:xkyTouHasi aTTecTamusi (UTOroBas O JUCHUIIIIMHE) B (POPME DK3aMEHA 2 CEMECTP
*yacoeasi Haepyska Ha J1abopamopHvie Wuiu HNpakmuyeckue 3aumsmus 6 popue
NPARMUYecKoti NOO2OMOBKU BblOCISIOMCS U3 4ACO8 JIAOOPAMOPHBIX WU NPAKMUYECKUX

3AHAMUN 6 COOMBEMCMEUU Cy"l€6Hbl.7\/l iadHOM

**na oughgepenyuposannvlli 3avem wuiu 3ayem @vloensiemces He Oonee 2 4dco8 u3

Yacos 00s13amebHOl dyOumopHoti YueOHOU HacPpY3KU
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2.2. TemaTu4yecKuii NJIAH U COAEPKAHUE TUCLUTIIIMHBI

Ne CoaepxkaHue yueOHOro MmarepuaJa O6bem Koawbi
pasaeJa, B yacax JIMYHOCTHBIX
TeMblI MeTanpeaMeTHBbIX,
NnpeaMeTHBIX
pe3yJabTATOB,
(¢popmuposanuro
KOTOPBIX
crnoco0cTByeT
3JIeMeHT NPOrpamMmbl
1 IloBTOpEeHHE Kypca MATEMATHKH OCHOBHON IIKOJIbI 12 I1P6 01, ITPG 04, ITPy
1.1 Ilenu v 3aga4u MaTEMAaTUKU IPU OCBOEHUU CIIELUATIbHOCTH 2 02
IlepeyeHb NPAKTHYECKHUX 3AHATHI JIP 05, JIP 09, JIP 13
1.2 Yiicna 1 BBIMMCIEHHs. BhIpaskeHus M X Ipeobpa3oBaHus 4 MP 01, MP 04, MP 09
1.3 VYpaBHeHust u HepaBeHCTBA. CHUCTEMBI ypaBHEHUN
1.4 BxongHO# KOHTPOJIb
IIpodeccnoHaANIbHO OPHEHTHPOBAHHOE COACPKAHME
IlepeyeHb NPAKTHYECKHUX 3AHSTHH
1.5 [TpakTHKO-OPHUEHTUPOBAHHBIE 3a/1a4H TEXHOJOTHUECKOro Mpoduiis 2
1.6 IIponeHTs! B TpoheCCHOHAIBHBIX 33/1a49aX TEXHOJIOTHYECKOro npodus
2 IIpsiMble U NJIOCKOCTH B NPOCTPAHCTBE 18 I1P6 02, ITP6 03, IIPy
Coaepxanue maTepuajia 02
2.1 [IpsiMbie B mpocTpaHcTBe. B3anMHOe pacrnonokeHne IBYX MPsSIMbIX B TPOCTPAHCTBE. 2 JIP 06, JIP 07, JIP 03
[MapanneapbHOCTb MPsIMOit 1 TIOCKOCTH. [lapasielbHOCTb MIOCKOCTEH MP 02, MP 04, MP
22 [MeprneHAUKYIAPHOCTD MPSIMOM ¥ TUIOCKOCTH. [IepneHAUKYIAPHOCTD MPSIMOM 1 2 05, MP 08
MJI0CKOCTH. IleprneHauKyssp U HaKJIOHHAsL. YO MEXAY NPSIMOHM U IJIOCKOCTBIO.
JIByrpaHHbIi yroy. Yroa Mexay miaockoctsmu. IlepnenankyaspHOCTE ABYX MIIOCKOCTEN
23 ITnockoctu B mpocTpancTse. I eomerpuueckue npeodbpa3zoBaHUs MPOCTPAHCTBA! 2
NapajyieIbHbIN EPEHOC, CHMMETPHsI OTHOCUTENBHO IIIOCKOCTH. [lapannensHoe
IIPOEKTHPOBAHUE.
2.4 [Inowans oproroHanbHOM npoekuuu. Ilnomans OpTOroHaabHON NPOEKIUH. 2

N300pakeHne NpoCTPaHCTBEHHBIX QHUTYP.
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IlepeyeHb NPAKTHYECKHUX 3AHATHH

IIpakTuueckoe 3ansaTHe. Beinonnenue 3aganuii no teme: «IIpsiMble B IPOCTpaHCTBEY.
Pemenne 3anad npakTHUECKONW HANIPABIEHHOCTH.

JIByrpaHHbIf yroji. YTrod Mexay MIOCKOCTAMU. [lepneHauKkynsipHOCTE ABYX INIOCKOCTEH.
IIpakTuueckoe 3ansaTue. Beinonnenue 3aganuii no treme: «llepnenaukynsp u
HAKJIOHHAas». Pelenne 3aaa4 NpakTHYECKON HANPaBJIEHHOCTH.

IIpakTuueckoe 3aHsATHE. BBINONHEHNE 3a0aHUI IO TEME: «YTOJ MeXAY NPsIMON U
MJIOCKOCTBIO. JIBYIrpaHHbIN yroj. Yo Mexay IIIOCKOCTAMUY. Pemenue 3anaqy
MPaKTUYECKON HAIPABJIEHHOCTH.

IIpakTuueckoe 3ansATHe. BoinonHenue 3aganuii no teMe: «llepnenauKyIsspHOCTD NPSMON
U IJIOCKOCTWY». Perienue 3a1a4 NpakTHYECKON HAPaBJIEHHOCTH.

IIpakTuueckoe 3ansaTue Beinmonnenue 3aganuii no teme: «llapannensnoe
MPOEKTUPOBaHMeY. Penienue 3a1a4 NpakTHYECKON HAPAaBJICHHOCTH.

IIpakTuueckoe 3ansaTue Brinonnenue 3aganuil o teme: «lIpsiMble U MIIOCKOCTH B
MIPOCTPaHCTBE». Penenue 3ana4 NpakTHYECKON HAPABIEHHOCTH.

PaccuuTaTh miomanb OpTOrOHaJbHON NPOoeK M. Pelenne 3a1ad npakTUYeCKOm
HAIPAaBJICHHOCTH.

KontponpHas pabora «I[IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE»

IIpodeccnoHaANIbHO OPHEHTHPOBAHHOE COACPKAHME

IlepeyeHb NPAKTHYECKHUX 3AHATHI

IIpsiMble U TUIOCKOCTH B BEO MPOrpaMMHUPOBAHUU

KoopauHatel M BeKTOpbI B IPOCTPAHCTBE

12

3.1

I[eKapTOBbI KOOPAUHATHI B MIPOCTPAHCTBE. Paccrosmne MCXKAY ABYMS TOUKaAMH

3.2

BexTope! B IpOCTpaHCTBE

3.3

VYron mexay BekTopamu. CkassipHOe IPOU3BEAECHUE BEKTOPOB

3.4

PasnoxeHne BekTopa

IlepeyeHb NPAKTHYECKHUX 3AHATHI

Pemenue ypaBHeHuit chepsl, MIOCKOCTU U NPsiMOH. Pelienne 3a1a4 npakTHiecKon
HAIPABJICHHOCTH.

IIpaktuueckoe 3ansTue. Mcnonp3oBaHue KOOPAUHAT U BEKTOPOB MPU PELICHUH
MaTEeMaTUYECKHUX U MPUKIAAHBIX 3a7a4. Pelenne 3anad npakTHUE€CKOW HANPaBIEHHOCTH.
IIpakTuueckoe 3ansTue. JeicTBUsA ¢ BEKTOPaMH, 3aJaHHBIMU KOOpAUHAaTaMHU. Pemenue
3a4a4 NPaKTUYECKONW HAaNpPaBJIEHHOCTH.

ITpaxTnueckoe 3ansaTe. CkaasipHOE NPOU3BENECHUE BEKTOPOB. Pelenue 3anau
MIPAKTUYECKON HAIPABJIEHHOCTH.

TIPG 08, TPy 02

JIP 06, JIP 07, JIP 08
MP 02, MP 04, MP
05, MP 08
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KonTposnpHast pabora «KoopanHaTEI U BEKTOPHI B IPOCTPAHCTBEY 2
IIpodeccnoHaANTbHO OPHEHTHPOBAHHOE COACPKAHME
IlepeyeHb NPAKTHYECKHUX 3AHATHH
3.6 BekTopHoe npocTpaHCcTBO B MpodheCCHOHANBHBIX 3a1auax. [IpakTudeckoe 3aHaTHe. 2
BekTopHOe ypaBHEHHE MPSAMOIN U TUNIOCKOCTH. Pelnenue 3a1a4 npakTH4eCKOn
HAIPABJIEHHOCTH
4 OcHoBbl TpuroHomeTpuu. Tpuronomerpuyeckue GyHKIUH 18 I1IP6 03, ITP6 04, ITPy
4.1 Tpuronomerpudeckue GyHKIHH MPOU3BOJILHOTO YT, Yucia. PaguanHas u rpagycHast 8 01, ITPy 02
Mepa yria JIP 05, JIP 08, JIP 10
4.2 OCHOBHbIE TPUTOHOMETPUYECKHE TOXKIECTBA. MP 03, MP 07, MP 08
43 DopMyJIbl TPUBEAECHUS
4.4 CuHyC, KOCUHYC, TAHT'€HC CYMMBbI 1 Pa3HOCTH JIBYX YIJIOB
4.5 CuHyC 1 KOCUHYC ABOMHOTrO yria. @opMyJibl OJIOBUHHOTO yIjia
4.6 DyHk1uy, ux cBoiicTea. CiocoOw! 3axanus QyHKIUH
4.7 TpuroHomerpuieckue GyHKINHU, UX CBOMCTBA U rpadUuKH
4.8 IIpeobpazoBanre rpa MIKOB TPUTOHOMETPHUYECKUX (PYHKINH
4.9 OO6paTHble TPUTOHOMETPUIECKHE (DYHKIINU
4.10 IIpocTeimne TpPUrOHOMETPUIECKHE YPABHEHUS
4.11 IIpocTeiimue TpPUroHOMETPUIECKHE HEPABEHCTBA
4.12 CriocoObl permeHst TPUrOHOMETPHUYECKHIX YPaBHEHUH
4.13 CucreMbl TPUrOHOMETPUUYECKUX YPaBHEHUM
IlepeyeHb NPAKTHYECKHUX 3AHSATHH
[IpakTrueckoe 3aHsTHE. Pemenue no GopMyiamM U TPUTOHOMETPUIECKOMY KPYTY 6
MPOCTENINNX TPUTOHOMETPUYECKUX YpaBHEHMN. Pelenne 3anad npakTHYeCKOon
HAIPABJICHHOCTH.
IIpakTuueckoe 3aHsATHE. PelleHNne TPUTOHOMETPUUECKUX YPABHEHUN U HEPABEHCTB.
Pemenne 3apa4 npakTHYECKON HAIPABJIEHHOCTH.
KonTponbHast pabora «OcHOBBI TpUroHoMerpun. TpuroHoMmerpudeckue GyHKLAN 2
IIpodeccnoHaANTbHO OPHEHTHPOBAHHOE COACPKAHME
OmnncaHue NPorU3BOACTBEHHBIX MPOLECCOB C MOMOIIBIO rpaukoB PyHKIHIA 2
S IpousBoanasi pyHKUNH, ee IPUMEHEHHE 26 I1P6 01, ITPG 05, TPy
5.1 Ilonatue o npenene NocaenoBaTeNbHOCTH. [TMHA OKPYKHOCTH U MJIOLIAb KPyTra KaK 10 02, IIPy 03, ITPy 04
NIpeAesbl MOCIE0BATENbHOCTEN JIP 05, JIP 09, JIP 13
52 ITonsTne npoussonHoi. IIponssoanble GyHKIHMIT MP 01, MP 04, MP 09
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53

IIpon3BoHbIE CYMMBI, PA3HOCTH

54 IIpon3BoHbIE NPOU3BEAEHUS, YACTHOTO
5.5 IIponsBopHbIe TpUroHoMeTpudecknx GyHkuuil. [IponsBognas cioxHOM GyHKINU
5.6 ITonsiTne 0 HenpepbIBHOCTH QYHKIIMUA. METOI MHTEPBAJIOB
5.7 I'eomeTpruyecknii CMBICT TPOU3BOAHON
5.8 VYpaBHeHHE KacaTeJbHON K rpaduky HyHKIUU
59 Du3n4eCcKUil CMBIC EPBON U BTOPON NMPOU3BOAHOMN
5.10 MOoHOTOHHOCTD (pyHKIUH. TOYKH SKCTPEMYMBI
5.11 Hccnenosanue GyHKIUI 1 NOCTpOeHHE TrpaduKoB
5.12 I'paduku npobHO-ITMHEHHBIX QyHKINH
5.13 Haubonbliee n HanMeHblIee 3Ha4eHUs (QyHKINN
IlepeyeHb NPAKTHYECKHUX 3AHATHI
IIpakTuueckoe 3ansaTue. lIpumMepe! HCIONB30BAHNS IPOU3BOJHOMN I HAXOXKIAEHUS 10
HaWJIy4lIero pelleHNs B IPUKJIAAHbIX 3afa4ax. Penenue 3a1a4 npakTHYECKON
HAIPABJICHHOCTH.
[IpakTrueckoe 3aHsTHE. BTOpast mponsBoaHast, €€ reoMeTpHUeCcKuil 1 pU3NIeCKuii
CMBICIL.
[Ipaxrrueckoe 3ausTHe. [locTpoenne rpadukos GyHKUMIA U OnpeneneHue no rpagukam
UX CBOWCTB.
KonTponbHast padora «IIponsBognas GyHKINHU, €€ IPUMEHEHUE» 2
IIpodeccnoHaANBHO OPHEHTHPOBAHHOE COACPKAHME
IlepeyeHb NPAKTHYECKHUX 3AHATHI
Pu3nuecKuil CMbICIT MPOU3BOAHON B MPOGECCHOHATBHBIX 337a4aX TEXHOJIOTHIECKOTO 2
npodus
HaxoxxeHre onTuMaIbHOrO pe3ysIbTaTa B 3a1a4aX TEXHOJIOTHIECKOTO MPOoduIIst 2
6 MHOrorpaHHHKH H TeJIa BpallleHUus 26 I1P6 01, ITPG 06, ITPy
6.1 Bepinnel, pebpa, rpaH MHOTOTpaHHUKA 10 02, IIPy 03
6.2 ITpusma, ee cocrapysirome, cedeHue. IIpsimast v mpaBuIIbHASI TIPU3MBI JIP 06, JIP 07, JIP 038
6.3 Iapamnenenunen, ky6. Ceyenue kyGa, mapajijiesenunena MP 02, MP 04, MP
6.4 IMupamuna, ee coctapisiomue, cedenne. [IpapunbHas nupamMuna. Y ceueHHas NMpamMusa 05, MP 08
6.5 bokoBasl 1 oJiHas NOBEPXHOCTh NPU3MbI, THPAMUAbI
6.6 Cummerpusi B KyOe, napajuiesienunesne, npusme, IupamMmuae
6.7 IIpaBryibHBIE MHOTOTPaHHUKHU, UX CBOMCTBA
6.8 Humunnap, ero cocrasnsromue. CeueHne WIHHIPA
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6.9

Konyc, ero cocrapmsiomue. CeueHne koHyca

6.10

Y ceuennslit konyc. CeueHne yCeueHHOro KOHyca

6.11

IIlap u chepa, x ceueHus.

6.12

TTousitue 006 o0beme Tena. OTHOLIEHHE OOBEMOB OAOOHBIX TeJl

6.13

O6bembl MEOTOrpaHHUKOB. OObEeMbI HIJIMHAPA U KOHYCA

6.14

ITnomanu moBepxHOCTeH IIMHAPA U KoHyca. O0bpeM mapa, maomanb cepel

IlepeyeHb NPAKTHYECKHUX 3AHATHI

[IpakTrueckoe 3aHsATHE. Pa3amyuHble BUIbI MHOTOrpaHHUKOB. VX nzo0Opakenus. Cedenus,
pa3BepTKu MHOrorpaHHukoB. Ceuenus npusmsl. [lapannenenunen. IlpsmoyronapHeiii
napauIeIeIuIe .

[IpaxkTrueckoe 3aHsTHE. BRrancnenne miomaneii 1 00beMOB.

IIpakTuueckoe 3aHsATHE. PelneHne 3a1a4 Ha HAXOXKACHUE 3JIEMEHTOB TeJl BPALLCHMUS.
O6bemsbl Ten. O0BEM 1 ero nsmepenue. OOBEM MPU3MBI U UITUHAPA.

Berucnenne o6béma Tena. Beruucnenne o0bpéMa Tena 1o miomaisM ero napajuielbHbIX
ceueHnii. MaTerpanbHas Gpopmyna oopéma. O0bpEM mupamuasl 1 kKoHyca. OObEM mapa.
Boruucinenne 00bEMOB MHOTOIPaHHUKOB U TEJT BPAIICHUSI.

KonTposbHast padora «MHOrOrpaHHUKH | TEJIa BPAIICHUS

IIpodeccrnoHaANTbHO OPHEHTHPOBAHHOE COACPKAHUE

IlepeyeHb NPAKTHYECKHUX 3AHATHI

ITnomany noBepxHOCTEH KOMOWHUPOBAHHBIX T€OMETPHUECKHX TEJl

Pacuer 0ObeMa BMECTUMOCTH BELLECTB

ITpumepsl cuMMeTpuil B MPodecCHsX U CIIEUATBHOCTSIX TEXHOJIOTHUECKOro mpoduis

IlepBooOpa3Hasi pyHKINH, ee IPHMEHEHHe

7.1

ITepBoobpasHast pynkumm. [Tpasunia HaxoxIeHUS IEPBOOOPAZHBIX

7.2

Haxoxxnennst nepBooOpasHbIX PYHKIHUU

7.3

ITnomane kpuBonuHeHOH Tpaneunu. Popmyna HeroTona — Jlelibanna

7.4

HeonpeneneHnslii 1 ONpeaeIeH bl HHTerpabl

7.5

ITonsiTre 06 onpeneseHHOM HHTErpaie Kak IIOMAaad KpUBOJIHHEHHON Tpaneuun

IlepeyeHb NPAKTHYECKHUX 3AHATHH

[IpakTrueckoe 3ausTHE. Pemenne 3agau no teme: «IlepBooOpasHast 1 UHTErpay.
ITpakTuueckoe 3anATHe. Pemenne 3ama4d Ha CBsI3b IEPBOOOPA3HOI U €€ IPOU3BOIHOM,
BBIYHCIICHHE NIEPBOOOPA3HOM 1 JaHHOM PyHKIMHU. Pernenne 3anad npakTHUeCKOH
HAIPABJICHHOCTH.

IIpakTuueckoe 3aHsiTHe. PelneHue 3a1a4 Ha NPUMEHEHUE UHTErpasa il BbIYUCIEHUs

10

TIPG 01, IIPG 05, [IPy
02, TIPy 03, TIPy 04
JIP 05, JIP 09, JIP 13
MP 01, MP 04, MP 09
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(u3NUECKUX BEJMYNH M TUIOMAACH.

KonTponbHast pabora «IlepBooOpasHast GyHKIHHU, €€ IPUMEHEHUE) 2
IIpodeccnoHaANTbHO OPHEHTHPOBAHHOE COACPKAHME
IlepeyeHb NPAKTHYECKHUX 3AHATHH
[IprMmeHeHHs HHTErpaja B 3aa4ax MpogeCcCHOHAIBHON HAPaBICHHOCTH 2
TEXHOJIOTHIECKOTrOnpOodHIst
8 Crenenu u xopau. CteneHHasi pyHKIHSA 12 I1P6 02, ITP6 04, ITPy
8.1 CrenenHast QyHKLUS, €€ CBOHCTBA 6 02
8.2 IIpeobpa3oBanre BEIpAKEHHUH ¢ KOPHSIMH N-OH CTENICHH. JIP 05, JIP 08, JIP 10
8.3 CBOWCTBA CTENEHH C PALIMOHAJILHBIM M NE€HCTBUTENbHBIM MTOKA3aTEIIMHU MP 03, MP 07, MP 08
IlepeyeHb NPAKTHYECKHUX 3AHATHH
Pemenne uppannoHanbHbIX YPaBHEHUM, 4
PeleHue uppanoHaabHbIX HEPABEHCTB
8.6 KonTponbHast pabora «Ctenenu u kopHU. CteneHHast QyHKIH 2
9 Iloka3zaTtenbHas pyHKIUS 14 I1P6 02, ITP6 04, ITPy
9.1 ITokazaTenpHast QyHKISI, €€ CBOMCTBA 2 02
9.2 Knaccudukanms nokasareabHbIX YPaBHEHUH 2 JIP 05, JIP 08, JIP 10
93 Cucrembl OKA3aTENbHBIX YPABHEHUM 2 MP 03, MP 07, MP 08
9.4 IIpocTeiimne nokasaTeabHblE HEPABEHCTBA 2
IlepeyeHb NPAKTHYECKUX 3AHSATHH
Pemenne nokasaTeapbHbIX YpaBHEHUN 2
Pemenne nokasaTeabHbIX HEPABEHCTB 2
KonTposbHast pabora «IlokaszarenbHas QyHKIHD 2
10 Jlorapudgmpi. Jorapudpmuueckas ¢pyHkuus 20 I1P6 02, ITP6 04, ITPy
10.1 Jlorapudm uncna. JlecATHUHBIA U HATYpPAJIbHBIN JOTapH(pMBbI, YHCIIO € 8 02
10.2 Cgoiicta sorapudmon. Oneparust jorapuMUPOBAHHS JIP 05, JIP 08, JIP 10
10.3 O6parnas Qynxims, ee rpadux. CUMMETPHUS OTHOCHTENBHO NPSIMON =X MP 03, MP 07, MP 08
10.4 Jlorapudmuueckast QyHKIMSI, €€ CBOHCTBA
10.5 Knaccudukanms norapudMudecknx ypaBHEHUH
10.6 Jlorapudmuueckie HepaBeHCTBA
10.7 Cuctembl JorapupMHUUECKUX YPaBHEHUN
IlepeyeHb NPAKTHYECKHUX 3AHATHH
Pemenue norapudpMuiaeckux ypaBHEHUH 8

IIpaktuyeckoe 3anstue. Haxoxnenue 3HaveHuii jorapudma. Pernenue
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norapu(MHUECKUX YPaBHEHHI U HEPABEHCTB. PerieHre 3a1a4y npak THYeCKOM
HanpaBJIE€HHOCTH.
IIpakTrueckoe 3aHsTHE. 3anogHeHne Ta0IHLbl «JlorapudmMen.

KonTpospHast pabora «Jlorapudmer. Jlorapupmudeckas GyHKIus

IIpodeccnoHaANIbHO OPHEHTHPOBAHHOE COACPKAHME

IlepeyeHb NPAKTHYECKHUX 3AHATHI

Jlorapudmuueckas Ciupajb B apXUTEKTyPe U CTPOUTEIBCTBE

11

DJieMeHTbl KOMOMHATOPUKH, CTATHCTHKH U TEOPUH BeposITHOCTeH

20

11.1

OCHOBHBIE TTOHSITHS KOM6I/IHaTOpI/IKI/I

11.2

CobpbITHE, BEPOSITHOCTD COOBITHS

11.3

CnosxeHue 1 yMHOKEHHE BEPOsITHOCTEN

11.4

JluckpeTHas ciaydaliHas BeJIMYMHA, 3aKOH €€ pacipeesIeHUs

IlepeyeHb NPAKTHYECKHUX 3AHATHI

Pemnenne koMOMHATOPHBIX 3aa4. PerieHre 3a1a4 MpakTHIECKOW HANIPABIEHHOCTH
Pemenne 3ana4 mo pasMelieHnIo, COY€TaHUIO U NepecTaHOBKU. buHoM HeroTOHA 1
TpeyronbHuk Ilackans. Pemenne 3agad npakTHUE€CKONW HAPABIEHHOCTH.

Pemenne 3anau no reme: «bunom HerotoHa u TpeyronsHuk Ilackans.

Brmucnenue sepostHocTe. IIpuknannble 3agaun.

Pemenne npakTH4ecKux 3aaa4d ¢ IPUMEHEHUEM BEPOSITHOCTHBIX METONOB. Pemenue
3a4a4 NPaKTUYECKONW HAaNPaBJIEHHOCTH.

Pemenue npuknaasbix 3aaa4. Penmenue 3a1a4 npakTHUE€CKON HANMPaBJIEHHOCTH.

KontponbHas pabota «1eMeHTbl KOMOMHATOPHUKH, CTATUCTUKH U TEOPUU
BEPOSTHOCTEI»

IIpodeccnoHaANbHO OPHEHTHPOBAHHOE COACPKAHME

IlepeyeHb NPAKTHYECKHUX 3AHATHI

BeposTHOCTB B 3a71a4aX TEXHOJIOTHUYECKOTO npoduis

[\

[IpencraBneHne JaHHBIX. 3a1a41 MATEMATHUECKOHN CTATUCTUKU TEXHOJIOTUYECKOTO
npodus

TIPG 07, IIPG 08, [IPy
02, TIPy 03, TIPy 05
JIP 05, JIP 07, JIP 13
MP 01, MP 05, MP 08

12

YpaBHEHHS] H HEPABEHCTBA

16

12.1

PaBHOCHJIBHOCTb YpaBHEHUI U HEPABEHCTB

12.2

OO01e MeTo/IbI pEIIeHHs! YPaBHEHHI

12.3

I'paduueckuii METON pelIeHUs] YpaBHEHUH

12.4

VYpaBHEHUs 1 HEPABEHCTBA C MOAYJIEM

12.5

YpaBHEeHUsI U HEPABEHCTBA C apaMeTpamu

TIPG 01, [IPG 04, IIPy
02

JIP 07, JIP 09, JIP 10
MP 01, MP 02, MP 04
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12.6

CucteMbl ypaBHEHHI 1 HEPABEHCTB, pelnaeMble rpaQuIecKku

IlepeyeHb NPAKTHYECKHUX 3AHATHI

I'paduueckuii MeTon pereHus ypaBHEHUH 6

YpaBHEHUs1 1 HEPABEHCTBA C MOAYJIEM

KonTposbHast pabora «YpaBHEHUs] 1 HEPABEHCTBA»

IIpodeccnoHaANIbHO OPHEHTHPOBAHHOE COACPKAHME

IlepeyeHb NPAKTHYECKHUX 3AHATHH

HaxoxxieHre HeM3BECTHOH BEJTMUMHBI B 331a4aX TEXHOJOTHYECKOro mpoduis 2
IIpomexyTouHas artecTauus (IK3amMeH) 18

HToro no aucuuniuHe 228
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2.3. Conep:kanue y4ueOHOH THCHHUIIIHHBI

ba3oBblii ypoBeHb

KomneHncupytoiast 6a3oBasi nporpamma

AnreOpa ¥ Hauajia MaTeMaTUYECKOIO aHaIN3a

HarypaneHble uyucna, 3amuch, pa3psaHble cilaraemble, apupMeTHUYecKue
neiicteus. Uucna u gecsiTuuHas cucrema cuucienus. HatypanbsHble yucna, 1eJIMMOCTb,
NPU3HAKKU JeIUMOCTHU Ha 2, 3, 4, 5, 9, 10. Paznoxenue uyncna Ha MHOKHATENU. OCTaTKHU.
Pemenne apndmernyeckux 3aad NpakTUIECKOTO COJEPIKaHMS.

[lenble uncna. Moayib 4ncia U €ro CBOMCTBA.

Yactu u momm. Jpobu wm nedictBus ¢ apoOsmu. OKpyriieHHe, MPUOIMKEHUE.
Peuienne npaktuueckux 3a/iad Ha MPUKUAKY U OLICHKY.

IIpoueHntsl. Pelienne 3a1a4 NpakTUYECKOTO COAEP)KAHUS HA YacTU U MPOLICHTHI.
Crenenb ¢ HaTypalbHBIM W LENbIM nokazatenem. CBolcTtBa creneHel. CTaHAapTHbBIN
BU/JI YUCTIA.

Anrebpandeckue BeIpakeHUs. 3HaueHUe alre0panyeckKoro BhIpaKeHUs.

KBagpartuelii  KopeHb. M300pakeHMe uWcna Ha  YUCIOBOM  MPSIMOM.
[MpubnunxkeHHOE 3HAUCHUE UPPALIMOHAIBHBIX YUCET.

Ilonsitue mHorowieHa. Pa3znokeHWe MHOrowieHa Ha MHOXKUTEJHU, YpaBHEHHUE,
KOpeHb ypaBHeHUs. JIMHeWHble, KBaJpaTHbIE YPAaBHEHHUS W CHUCTEMBbI JIMHEHHBIX
ypaBHEHHU.

Pemienue mpoctedimmx 3agady Ha JABUKEHHUE, COBMECTHYHO paboOTy, MpPOLICHTHI.
YuciioBble HepaBEeHCTBA M UX CBOMCTBA. JIMHElHbIe HEpABEHCTBA C OJHOM ITEPEeMEHHOMU
U X cucteMbl. Ynuciosble mpoMexyTkd. O0beIMHeHHE U TIepecedeHue TPOMEXYTKOB.

3aBUCUMOCTh BEJIWYUH, (PYHKLMs, apryMeHT W 3HaueHHe, OCHOBHBIE CBOMCTBa
¢ynxunid. I'papuk ¢pynkunu. JInneiinas ¢pynkums. Ee rpaduk. YrnoBoi koapduumeHt
[IPSIMO.

Ksanpartuunas ¢ynkuus. ['paduk u cBoiicTBa KBaJpaTUUHONH (PYHKUUH. Tpaduk
dbynkuu . I'paduk pyHKIHAY .

Hynu dyHkImm, npomMexxyTKu 3HAKOMOCTOSHCTBA, MOHOTOHHOCTH (BO3pacTaHue
Wiy yObIBaHME) Ha YUCIOBOM mpoMmexyTke. Hanbosblliee W HauMeHbllee 3HAYCHUE
bynkuuu. [lepuonuueckre QyHKIIMN 1 HAUMEHBIIHHN TIEPUOI.

I'panycnass mepa yria. TpuroHomeTpuueckas OKpYyXHOCTb. OrmnpeneneHue
CHUHYyCa, KOCHHYCA, TaHT€HCa MPOU3BOJIBHOTIO yria. OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIeCTBO. 3HAYEHHS] TPUTOHOMeTprieckux ¢yHkuuii ans yraos 00, 3001, 4501, 601,
9001, 18001, 270L1.

I'paduku TpuroHoMeTpruuecKuX GyHKIHI .

Pemienne nmpocTEWIINX  TPUTOHOMETPUYECKHMX ypPaBHEHHA C  ITOMOILLBIO
TPUTOHOMETPHUUECKON OKPYIKHOCTH.

IlonsitTue  cremeHn ¢ JACWCTBUTENBHBIM  TOKazareneM.  [Ipocreiiiiue
roKasaTeNnbHble YpaBHeHUs U HepaBeHcTBa. [loka3arensHas dyHKUMS U ee rpaduk.

Jlorapupm dnciaa, OCHOBHBIE CBoOMcTBa jorapudma. JlecaTudHbI morapudm.
[Ipocteitiue mnorapupMuueckue ypaBHEHMs] W HepaBeHcTBa. Jlorapudmmuueckas

byHKIUS 1 ee rpaduk.
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[lTonsitne creneHHod ¢yHKuMH U ee rpaduk. [Ipocteiimue uppanroHaNbHbIE
YPaBHEHHS.

KacarenbHas k rpaduky dyHkiud. [loHsTre nmpou3BogHON PYHKIHUK B TOUKE Kak
TAHFeHC YyIVIa HaKIOHA KacaTelbHOH. [eomeTpuyeckuii W QU3HYSCKHH CMBICT
pou3BOAHOM. I Ipor3BOIHBIE MHOTOUYJIEHOB.

Touku skcTpemMyma (MakcumMyma u MUHUMYMa). MccnenoBaHue simeMeHTapHBIX
GyHKUIMKA HAa TOYKA DKCTpEMymMa C IIOMOIIBIO MNpoW3BOAHOW. Harmsannas
WHTEpIpeTalus.

Ilonsstne mnepBooOpa3HON (GyHKUMH. (PU3HYECKUMH CMBICI EepPBOOOpa3HOM.
ITonsiTue 00 MHTErpasne Kak MIoLaan o rpadukoM (QyHKIIUH.

I'eomeTpus

@urypsl Ha IUIOCKOCTH M B IIpocTpaHcTBe. [lnmHa u miowmans. Ilepumerpsl u
riomanu Guryp.

ITapanienbHOCTh U NEPNEHAUKYISAPHOCTD NPSAMBIX U INIOCKOCTEN.

TpeyronbHuku. Buael  TpeyrojbHUKOB:  OCTPOYTOJIBHBIE, TYNOYIOJIbHBIE,
npssmoyronpsHbie. Karet npotus yria B 30 rpaaycoB. BHEIHUNA yroa TpeyrojibHHUKA.

buccektpuca, Meqrana u BbICOTAa TPEYTrOJIbHUKA. PABEHCTBO TpEeyroabpHUKOB.

Peuienue 3anau Ha kietyator Oymare.

PaBHOOepeHHBIM TpPEyroOJbHUK, PAaBHOCTOPOHHUU TpeyroibHUK. (CBOMHCTBa
pPaBHOOEAPEHHOTO TPEYTOJbHUKA.

CooTHoOLIEHUsT MEXJy CTOPOHAMHU W YTIIaMHM B IIPSMOYTOJBHOM TPEyTOJIbHUKE.
Tpuronomerpuyeckue (PyHKIMH YIJIOB B IPSMOYTOJIBHOM TpeyrojbpHUKe. Teopema
ITudaropa. [IpumeHeHre TeOpeM CHHYCOB U KOCHHYCOB.

UeThlpexXyroJbHUKU: MapajjienorpaMM, poMO, NpsSIMOYrOJbHUK, KBaJpar,
Tpaneuusi ¥ ux cBoictBa. CpenHsisi TUHUS TPEYTOJIbHUKA U TPAELIUH.

Brinyknbie n HeBbinmykibie purypsl. [lepumerp mHoroyronsHuka. [IpaBunbHbIN
MHOTOYT'OJIbHUK.

VYTI1bl Ha INIOCKOCTH U B IPOCTPAHCTBE. BepTUKaIbHBIE U CMEKHBIE YTIIBL.

CyMma BHYTPEHHUX YIJIOB TPEYTOJIbHUKA U YETBIPEXYTOJIbHUKA.

CooTHoLIeHus B KBaipaTe U paBHOCTOPOHHEM TPEYTOJIbHUKE.

Jlnaronanu MHOTrOyroJbHUKa.

ITonoOHbIe TPEeyTrOIBHUKH B MPOCTEHIINX CIIydasiX.

@opMyIibl IUIOLAAN NPSIMOYTOJIbHUKA, TPEYTOJIbHUKA, pPOMOa, TpareLyy.

OxkpyxHocTb U kpyr. Paguyc u nuametp. [[nuHa OKpyKHOCTH U ILTOIIAAb KPyra.
Uucno [J. BnucaHHbli yros, B YaCTHOCTH YIOJI, OIHUpArOLIUKCS Ha JUaAMETP.
KacarenbHas K OKpY>KHOCTH U €€ CBOMCTBO.

Ky6. CootHolieHus B Kyoe.

Terpasap, npaBuIbHBINA TETpPaAdAP.

[IpaBunbHas nupamuaa 1 npusma. Ipsamas npusma.

MN3o0paxeHre HEKOTOPbIX MHOTOIPaHHUKOB Ha IMJIOCKOCTH.

ITpssMoyronbHbIi napannenenunean. Teopema [udaropa B mpocTpaHcTBe.

3ajayi Ha BBIUUCIEHHE PACCTOSHUM B IPOCTPAHCTBE C IIOMOILBIO TEOPEMBI
ITudaropa.

Pa3BepTka psIMOYTOJIBHOIO MapajljiesenuIea.
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Konyc, unnunap, map u chepa.

IIpoeknuu guryp Ha miockocTs. M3obpakeHne LUIMHIpa, KOHyca B cdepbl Ha
IIJIOCKOCTH.

ITonsitne 06 obbemax Ten. Mcnonbp3oBaHue Uil pelieHUs 3a/a4 Ha HaXOXK/ICHUE
reOMETPUYECKUX BEIHMYMH (opMysn o0bemMa MPHU3MbI, HUJIUHAPA, MAPAMHUIbI, KOHYCA,
uiapa.

[TonsiTve 0 MOIOOMHM HA TJIOCKOCTH U B MpocTpaHncTBe. OTHOIICHHE TIIOMIAACH U
00bEeMOB MOAOOHBIX (PUTYP.

BeposTHOCTS U cTaTHcTHKA. JIorvka 1 KOMOMHATOpUKa

Jloruka. BepHble 1 HeBepHbIe yTBep)aeHus. Cnenctaue. KonTpnpumep.

MmuoxecTBo. [lepeGop BapuaHTOB.

Tabsmupl. CTosnOuaThie U KPYyroBbIe IHArpaMMBl.

UuciioBble Habopbl. CpenHee apudmernueckoe, MeauaHa, HauOoJblIee U
HauMeHbllee 3HaueHUs. [ [puMepbl H3MEHUYMBBIX BETUUHH.

Yactota u BeposiTHOCTH coObiTus. Croydailineiii  BbIOOp. Brrumcnenue
BEPOSITHOCTEN COOBITUH B OMBITAX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMHU COOBITHSIMHU.

Hesapucumelie cobbitusi. @opMyna clioKeHHs] BEpOSITHOCTEH.

Ilpumepsl ciydailHbIX BelW4MH. PaBHOMepHOoe pacnpeneneHue. [Ipumepsl
HOPMAaJILHOTO pactpeneneHus B mpupoae. [lonsarue o 3akoHe OOIBIITNX YrCceT.

OcHoBHas 6a3oBas nporpamma

AnreOpa u Hauasa aHaJIM3a

IloBTOpeHue. PemieHue 3amad ¢ MCIOIB30BAaHMEM CBOMCTB YHCEN M CUCTEM
CUUCJIEHHUS, NETTUMOCTH, NOJIEN W YacTeH, MPOLIEHTOB, MOAYJIeH uncel. Pemenne 3agau
C MHCIIOJIb30BAaHMEM CBOMCTB CTeleHed W KOpHeH, MHOTO4YJIEHOB, NpeoOpa3oBaHUM
MHOTOYJIEHOB U IPOOHO-PALIMOHANIBHBIX BBIPAXKEHUMH.

Perienue 3aa4 ¢ WCMOAB30BaHUEM IPaJyCHOM Mephl yria. Moaysp 4ucia u ero
CBOMCTBA.

Pemenve 3aga4 Ha JBMXKEHUE U COBMECTHYIO PaOOTy C MOMOILBIO JIMHEHHBIX U
KBaJpaTHbIX YpaBHEHHWH M HUX cucTeM. PemeHue 3agad ¢ ITOMOLIBIO YHUCIIOBBIX
HEPaBEHCTB U CUCTEM HEPAaBEHCTB C OJTHOM NepeMEeHHOM, C MPUMEHEHUEM N300 parkeHUs
YUCJIOBBIX NIPOMEKYTKOB.

Pemenre 3amady C MCHOJB30BaHUEM YHUCIOBBIX (QYHKIMA M HUX TpaUKOB.
Hcnonbs3oBaHre CBOMCTB U rpa)MKOB JIMHEWHBIX U KBAPATUYHBIX (YyHKLIUH, 00paTHON
MTPOTNIOPIIMOHAIIBHOCTH M GYHKIINY . [ padmyeckoe pelieHre ypaBHeHU U HEpaBEHCTB.

Tpuronomerpuueckass OKpPY>XHOCTb, panvaHHas mepa yria. CHHyC, KOCHHYC,
TaHI€HC, KOTAHTE€HC MPOU3BOJIBHOIO yriia. OCHOBHOE TPUTOHOMETPHUECKOE TOKIECTBO
U CJIENCTBUS U3 HEro. 3HaYeHUs TPUTOHOMETpHUecKux QyHKUMH mis yraos 001, 3001,
4500, 600, 9001, 18001, 2700, ( pam). PopMyJbl CIOXKEHUS TPUTOHOMETPUUECKHUX
byHKIuH, hopmyInbl puBeneHus, GOPMYJIbl JBOHHOTO apryMeHTa. .

Hynu QyHKIMM, NpoMeXyTKH 3HaKOMOCTOSIHCTBA, MOHOTOHHOCTh. Hanborbiiee
1 HauMeHblIee 3HadeHue GyHKunu. [lepuonnueckue QyHkuuu. YeTHOCTh U HEUETHOCTh
¢ynxunid. CrnoxxHble (yHKIHH.

Tpuronomerpuueckue ¢ynkuun . @Oyakuus . CpolictBa U rpaduku
TPUTOHOMETPUUECKUX (DYHKITHH.
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APKKOCHHYC, aPKCUHYC, APKTaHT€HC Yucia. ApKKOTaHreHe yucna. [Ipocreitmme
TPUTOHOMETPUUECKHAEC YPABHEHUS. PEllICHNE TPUTOHOMETPUYECKUX YPABHEHHUN.

OOpaTtHblE TPUTOHOMETPUYECKUE (PYHKLMK, UX CBOWMCTBA M rpaduku. PemieHne
OPOCTEHIINX TPUTOHOMETPUUYECKIX HEPABEHCTB.

CreneHb ¢ JICHCTBUTENBHBIM TOKA3aTENIEM, CBOWMCTBA creneHu. lIpocteitmme
NOKAa3aTeNbHBIE YPABHEHUS U HEpaBeHCTBA. [lokazarenbHas QpyHKIMS U €€ CBOHCTBA U
rpaguk.

Jlorapudm uymcna, cpoiictBa norapuma. Jlecarnuneiii norapudm. Yucno e.
Harypaneubiii  morapugm.  [IpeoOpasoBaHue  10rapu(MHUUYECKHX  BBIPAKCHUH.
Jlorapudmuueckne ypaBHEHHs M HepaBeHcTBA. Jlorapudmuueckas QyHKUHS U €€
CBOIiCcTBA U rpaduK.

CreneHHas GyHKIHS U €€ CBOMCTBA M rpaduk. UppaunoHATbHBIC YPABHEHUS.

MeTo1 MHTEPBAJIOB [UTsl PELICHUS HEPABEHCTB.

[TpeoGpa3oBanust rpa@uKOB (QYHKLIMIA: CIABMT BJAOJb KOOPAWHATHBIX OCEH,
PACTSDKEHUE M C)KATUE, OTPAKEHUE OTHOCHTEIBHO KOOPAMHATHBIX Ocel. ['padmueckue
METOMbl PEIICHUSI YPABHEHWI W HEPABEHCTB. PElICHHE YpPAaBHEHWH M HEPABEHCTB,
COJIEPIKALIMX NEPEMEHHYO MO 3HAKOM MOYJIS.

CucTeMbl MOKA3aTENbHBIX, JOTaPU(PMHUUECKAX W UPPALMOHATBHBIX YPABHECHHIA.
CucTeMbl MOKa3aTeNbHBIX, TOTAPHPMUUYECKAX HEPABEHCTB.

Bzaumuo oGpatnsie pyHkuun. ['paduku B3auMHO 00paTHBIX (PYHKIIMIA.

YpaBHEHHUS, CUCTEMBI YPABHEHUI C MAPAMETPOM.

[TpousBogHass (¢yHkuuu B Touke. KacarenbHas K rpaduky (QyHKIMM.
['eomeTpruecknii 1 PU3NUECKUII CMBICIT TPOM3BOAHON. [IpOM3BOAHBIE 3IEMEHTAPHBIX
¢ynkumii. [Tpasuna g depeHunpoBaHus.

Bropas npou3BoHasi, €€ reOMETPUUCCKHNA U (PU3NUECKUEH CMBICI.

[TonsiThe O HenmpepblBHBIX (QYHKIMAX. TOYKM JKCTpemMyMmMa (MakCHMyma W
MUHUMYMa). HccrienoBaHue SIEMEHTAPHBIX (YHKOMI HA TOYKM JKCTPEMyMa,
HauOoNbIIEE M HAMMCEHBIIEE 3HAUYEHUE C TOMOIIB MNPou3BOAHOH. [locTpoeHue
rpagukoB (yHKOMH € TOMOLIBK MPOM3BOAHBIX. [IpuMeHEeHWE NPOM3BOAHON TpU
PELIEHUH 33a4.

[lepBooOpaznas.  IlepBooOpasHbie  aneMeHTapHbiX — (pyHkumid.  [nomans
KpUBOJIMHEHHON Tpaneuun. @opmyna Herorona-JleliOanna. OnpeneneHHblii HHTErpalt.
Breruncnienne momaneii mwiockux ¢QUryp u oOBEMOB TEJI BPALICHHS C MOMOLIBEO
WHTETpaa.

I'eomerpus

[ToBTOpeHue. PemieHne 3amad ¢ MPUMEHEHUEM CBOMCTB (UIYP Ha TUIOCKOCTH.
3amaun Ha A0KA3aTeNbCTBO U MOCTPOECHUE KOHTPIPUMEPOB. MICNOMBb30BaHME B 3a4a4ax
OPOCTEHIINX JIOTMYECKUX MpaBuil. PelleHne 3amad ¢ HCIOJIb30BAHHEM TEOPEM O
TPEYTOJbHUKAX, COOTHOLICHHUH B MPSMOYTOJIbHBIX TPEYTOJbHUKAX, (DAKTOB, CBSI3aHHBIX
C YETHIpEXYTroJbHUKaMU. PeleHue 3agad ¢ MCHONb30BAHUEM (PAKTOB, CBSI3AHHBIX C
OKPY>KHOCTSIMU. PerieHne 3a71a4 HA M3MEPEHUS HA TJIOCKOCTH, BBIYMCIICHWE JUIMH W
wionaaci. Pemenne 3aaa4 ¢ TOMOUIBIO BEKTOPOB M KOOPAMHAT.
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Harnsnnas crepeomerpus. Ourypel W ux u3o0paxkeHus (KyO, nupamuia,
npu3ma). OCHOBHBIC TOHSTHS CTEPEOMETPUM M WX cBokcTBa. CeueHus kyOa u
TeTpa’apa.

Touka, mpsMas ¥ IUIOCKOCTb B NPOCTPAHCTBE, AKCHUOMBI CTEPEOMETPUM U
CJICACTBHS U3 HUX. B3aMMHOE pacrosioyKEHUE NPSAMBIX U TJIOCKOCTEH B MPOCTPAHCTBE.
[TapannenbHOCTh NPSAMBIX M IJIOCKOCTEH B MPOCTpaHCTBe. M300paskeHne mpocTerimmx
OPOCTPAHCTBEHHBIX (PUTYP HA TJIOCKOCTH.

PaccrosHus Mmexxay urypamu B MpOCTPAHCTBE.

Y1IIbl B IPOCTPaHCTBE. [IepeH MKy ISPHOCTD NPSIMBIX U TUIOCKOCTEH.

[Tpoekumst Gurypel Ha TIOCKOCTh. [IpU3HAKKA NMEPNEHIMKYISPHOCTH TPSIMBIX W
IUIOCKOCTEN B MPOCTPAHCTBE. Teopema 0 TpeX NEPHEHANKYIIAPAX.

MHOrorpaHHHKH. [Tapanmnenenumnen. CaoiicTBa IPSAMOYTOJILHOTO
napajienenunena. Teopema [lugaropa B mnpocrpancTee. [lpuamMa u nupaMuja.
[TpaBunbHas TupaMuaa U IpaBuibHas npusMa. [Ipsamas nupamuga. DIEMEHTHI TPU3MBbL
Y IUPaMUIBIL.

Tena BpamieHus: UATUHAP, KOHYC, cdepa u map. OCHOBHBIE CBOWCTBA MPSMOTO
KPYroBOr0 LMJIMHAPA, MPSIMOro KPyroBoro konyca. M3o0OpakeHue Ten BpallcHHs HA
IIJIOCKOCTH.

[IpencraBneHne 00 YCEYEHHOM KOHYCE, CEUCHHMsI KOHyca (ImapajjiebHOE
OCHOBAHMIO W MPOXOMAAIICE YEPE3 BEPIIUHY), CEUEHUs IUIMHAPA (MapajuleIbHO H
NEPIECHIMKYIJISIPHO OCH), CEYCHHU 1Iapa. Pa3BepTka HUIMHAPA U KOHYCA.

[Tpocreiimme KOMOMHAIMM MHOTOIPAHHUKOB W TEJl BPALICHUS MEXAY COOOH.
Brlunciaenue 31eMEHTOB MPOCTPAHCTBEHHBIX PUTYP (pedpa, auaroHajiu, yriibl).

[Inomane MOBEPXHOCTH MPABUAIBHON NMUPAMHMABI U NPsAMOM mpusmel. [lmomans
MOBEPXHOCTH NPSIMOTO KPYrOBOr0O LIWJIMHIAPA, MPSAMOI0 KPyrOBOr0 KOHYCA U 1apa.

[Tonstre 06 00beme. OOBEM MUPAMUABI U KOHYCA, MPU3MBI U IUIMHAPA. O0BeM
mapa.

[TonoOHbie Tema B mOpocTpaHcTBE. COOTHOWICHMS MEXKIY  IJIOIMIAISIMHU
NOBEPXHOCTEH U 0OBEMaMU OTOOHBIX TEL.

JIBMOKEHUS B TPOCTPAHCTBE. MAPAUIETBbHBIA NEPEHOC, LEHTPAIbHAA CUMMETPUS,
CUMMETPHUSL OTHOCUTENIBHO IUIOCKOCTH, MOBOPOT. CBOMCTBA ABMKEHUM. [IpumeHeHue
JBW)KCHHAN IIPH PELICHAN 3a/1a4.

BekTopsl 1 KOOpAMHATHI B TPOCTpaHCTBE. CyMMa BEKTOPOB, YMHOKEHHE BEKTOPA
HA YWCIIO, YroJl MEXAYy BekTopamu. KOJUIMHEApHbIE W KOMIUIAHAPHBIE BEKTOPHI.
CkanspHOE TPOM3BEACHUE BEKTOPOB. TeopeMa O PA3NIOKEHUM BEKTOpPA MO TPEM
HEKOMIUTAHAPHBIM BeKTOpaM. CKalspHOE NPOU3BEACHUE BEKTOPOB B KOOPAMHATAX.
[IppuMeHEeHHEe BEKTOPOB MPH PEIICHWMM 33a4 HA HAXOXKIACHUE PACCTOSIHWM, JIVH,
wioniaaei u 00bEMOB.

YpaBHEHHE MJIOCKOCTH B MPOCTPAHCTBE. YPAaBHEHUE C(HEPBI B MPOCTPAHCTBE.
DopMmyIia sl BBIYACIEHUS PACCTOSIHUS MEXKAY TOUKAMU B IIPOCTPAHCTBE.

BeposTHOCTh M cTarucTrka. PaboTa ¢ JaHHBIMU

[ToBTOpeHue. PemieHne 3agad Ha TAONMYHOE W TpaQHUUECKOE MPEACTABICHHE
JaHHBIX. Vcronb3oBaHWE CBOWCTB M XapaKTEPUCTUK YMCIOBBIX HAOOPOB. CPEIHUX,
HauOONBIIEr0O W HAMMEHBIIErO 3HAYEHMS, pa3Maxa, aucnepcuu. PemeHue 3agad Ha
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OTMPEACTIEHUE YACTOTHI M BEPOSATHOCTU COOBITHI. BhluncieHne BEPOSATHOCTEH B OMbITAX
C PaBHOBO3MOXKHBIMHM JJIEMEHTAPHBIMU Mcxoaamu. PelleHne 3amady ¢ NpUMEHEHUEM
KOMOMHATOpUKHW. PenieHwe 3ama4 Ha BBIYMCICHUE BEPOSTHOCTEH HE3aBUCHUMBIX
coObITHH, mnpuMeHeHue (OPMYNbI CIIOXKEHUS BEPOITHOCTEH. PemieHwe 3amady c
NPUMECHECHUEM AMarpaMm Diiepa, AepeBa BEPOITHOCTEH, (popmyiibl bepHyu.

YcenoBHas BEPOATHOCTH. [IpaBuio yMHOKEHHs BEposaTHOCTER. DopMyia MoIHON
BEPOATHOCTH.

JIMCKpETHBIE CITyYailHbIe BEMYUHBI U pacnpeacinenus. HezaBucumele ciydaiHble
BEJIMUMHBL. PacrpenenceHue CyMMbl W TPOM3BEACHUS HE3ABUCUMBIX CIYYANHBIX
BEJINYMH.

MaremaTtiyeckoe — OKMAAHWE W JUCHEpCUst  CIIy4ailHOM  BEIWYHUHBIL.
Maremarnyeckoe  OKMIAHWUE W JUCIEPCHS  CYMMBl  CIYyYalHBIX  BEJIMYMH.
I'eomeTpuyeckoe pacripenencHue. BHHOMUAIBHOE pacpeaesIeHUE U €r0 CBOWCTBA.

HenpepbiBHBIE Ciy4yaiiHble BEIWYUHBL. [IOHATHE O MIJIOTHOCTH BEPOATHOCTH.
PaBHOMEpPHOE pacnpeeieHueE.

ITokazarenbHOE paclpenencHue, ero napameTpsl.

[loatne 0 HOpPMaJIBHOM  pacnpencneHud. IlapameTpsl  HOPMaIBHOIO
pactipeneneHus. [IpuMepsl cay4aiHBIX BEJIMYHH, IOJYMHEHHBIX HOPMAIBHOMY 3aKOHY
(MOrPEIHOCTh U3MEPEHHINA, POCT YETIOBEKA).

HepaBenctBo UeObimeBa. Teopema bepHymnn. 3akoH OONbIIMX — YHCET.
BrIGOpOUHBINA METOA M3MEPEHUS BEPOSITHOCTEH. POJTb 3aKk0HA OONBIIAX YUCEN B HAYKE,
OPUPOJIE U O0LIECTBE.

Koapunanms aByx ciydaiiHbIX BeWMUMH. [IoHATHE 0 KO3PPULHMEHTE KOPPETSALIH.
CoBMECTHBIE HAONIONCHUS BYX CIIYYaiHBIX BEJIWYMH. BBIOOpOUYHBIA KO3 PUIHMEHT
KOPPEIALUH.

¥YruyOJieHHbII YPOBEHD

Anre0pa n Havasa aHajIu3a

IToBTOpeHue. Pemenue 3agay ¢ WCMOAB30BAHUEM CBOMCTB YHCEN U CHCTEM
CUUCIICHUS, JETUMOCTH, NOJICH U YacTeil, MPOLIEHTOB, MOAYJEH ynce. Pelenue 3amau
C MCHOJb30BAHWUEM CBOMCTB CTEMECHEH M KOPHEH, MHOTOYICHOB, MPeoOpa3oBaHMiA
MHOTOWIEHOB M JpPOOHO-PAlMOHAILHBIX  BBIpaKCHWW. Pemenwe 3amau  C
WCIIOJIb30BAaHMEM TpaadyCHON Mepbl yriia. Moaylsib 4ucina U ero cBoiictea. Pelienne
3a/1a4 Ha JBH)KEHUE M COBMECTHYIO PabOTy, CMECH M CILJIABbI C MOMOIIBIO JIMHEHHBIX,
KBQJIPATHBIX W APOOHO-PAllMOHAJIBHBIX YPaBHEHHW M WX cucTeM. Pemenuwe 3amay c
[TIOMOIIBI0 YHCIIOBBIX HEPABEHCTB W CUCTEM HEPABEHCTB C OJHOM IEPEMEHHON, €
OPUMECHCHUEM  M300PKEHUS  YHCIOBBIX  MPOMEKYTKOB.  PelneHme 3amad ¢
UCIOJIb30BAHUEM YMCIOBBIX (pyHKIMA M mx rpadukoB. Hcnonb3oBaHHE CBOWCTB U
rpaKOB TUHEHHBIX W KBAJAPATHYHBIX (PyHKOMH, 0OpaTHOM MPOMOPLUHOHAIBHOCTH W
¢yHkuun . ['paduueckoe pelmeHue ypaBHEHWI W HEPAaBEHCTB. M cCnosib30BaHME
omnepanuii HaJx MHOXKECTBAMM W BBICKa3bIBaHUAMH. M CHONb30BaHWE HEPABEHCTB W
CUCTEM HEPABEHCTB C OJHOM MEPEMEHHOM, YACIOBBIX MPOMEXYTKOB, X O0BEANHCHUN
U rnepeceucHui. [IpuMeHeHHe TpH PEIIEHUM 3a1a4 CBOMCTB apu(METHUYECKOH W
FEOMETPUIECKOMN MPOTPECCUH, CYMMUPOBaHUS OCCKOHEYHOM CXOIALIENCS
FEOMETPUYECKON IIPOTrPECCUM.
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MHoxkecTBa  (YHCIIOBBIE, TE€OMETPUYECKUX (Uryp). XapakTEPUCTHYECCKOE
CBOMCTBO, DJJIEMEHT MHOXKECTBA, MYCTOE, KOHEYHOE, OECKOHEYHOE MHOKECTBO.
CnocoObl  3agaHusi MHOXeCTB  [loamMHOkecTBO.  OTHOWIEHUS MPUHAMIEKHOCTH,
BKIIFOUEHUS, paBeHCTBA. Onepaumn Haa MHOokectBamu. Kpyrm Oiinepa. KoHeuHble u
OECKOHEUYHBIE, CUETHBIC U HECUECTHBIC MHOKECTBA.

HcTuHHBIC 1 JTOKHBIE BBICKA3bIBAHKS, OTIEPALMU HAJ BBICKA3bIBAHUSIMU. ANreOpa
BBICKa3bIBaHWi. CBSI3b BBICKA3bIBAHUI ¢ MHOXKECTBAMU. KBaHTOPBI CYIICCTBOBAHMS U
BCEOOIIHOCTH.

3akoHbI JJOTUKA. OCHOBHBIC JIOTUYECKUE MPABUIIA. PEIICHUE TOTMUECCKUX 3a7a4 ¢
MCIOJIb30BAHUEM KPYTroB Difljiepa, OCHOBHBIX JJOTHYECCKUX TTPABHIL.

YmozakntoueHus. OOOCHOBaHMS M J0KA3aTeIbCTBO B MAareMaTuke. TeopeMbl.
Bunel MarematuuyeckuxX yTBEp)KIAEHHMNA. Buael anokasarenbcTB. Maremarnueckas
VUHAYKIHS. YTBEPXKICHUSA. OOpaTHOE JAaHHOMY, HPOTUBOMOJOXKHOE, 00paTHOE
OPOTUBOMNOJIOKHOMY JaHHOMY. [IpM3HaK M CBOMCTBO, HEOOXOAUMBIE W JOCTATOYHBIC
YCIIOBUSL.

OcHoBHas Teopema apupmerukn. OCTaTKM W cpaBHEHUs. AlroputM EBKmupa.
Kwuraiickas Tteopema 00 ocrarkax. Majas teopema depma. q-HYHBIE CHCTEMBI
cuncieHus. OyHKIus Diepa, 4uciao U CyMMa ACJIATENICH HATYPATbHOTO YUCA.

Pannannas Mepa yriia, TPHrOHOMETPUYECKAs OKPY>KHOCTb. T pUTOHOMETPHUYECKHE
(yHKIMKM uyucen U yraoB. DOpMylibl TPHUBENCHUS, CIOKECHHS TPUTOHOMETPUUYECKUX
(¢yHKUMA, GopMyJibl ABOMHOIO W MOJOBMHHOIO aprymeHTa. [IpeoOpazoBaHnue cymMMBbl,
PA3HOCTH B MPOU3BEICHUE TPUTOHOMETPUYECCKUX (PYHKIMIA, 1 HAOOOPOT.

Hynmm ¢yHKIMH, NpoMeKyTKM 3HAKOMOCTOSIHCTBA, MOHOTOHHOCTh. HamGonbiiee
Y HauMeHblee 3HaueHue GyHkuuu. [lepuonnueckne PyHKIMMA 1 HAMMEHBIIWA IEPUOT.
YerHble W HeueTHbE QyHKIMKA. DyHKIMM «IpOOHAs 4acTh YMCIA» M «Iejlas 4YacTh
YHCIIaY.

TpuronomeTpuueckne (QYHKIMM YUCIOBOr0 aprymeHTta. CBoiicTBa M rpaduku
TPUTOHOMETPUUECKHUX (DYHKIIHIA.

OOpaTHblE TPUTOHOMETPUYECKUE (PYHKLIMM, WX TJIaBHBIC 3HAYECHMsI, CBOMCTBA U
rpadpuknu. TpuronHomerpuyeckue ypaBHEHUs. OIHOPOIHBICE TPUTOHOMETPHUYECKHE
ypaBHEHHUs. PenieHne MmpocTeHMX TPUTOHOMETPUYECKMX HepaBeHCTB. [Ipocrtelimme
CUCTEMBI TPUTOHOMETPUYECKUX YPABHEHWIA.

CreneHp ¢ JIEHCTBUTENBHBIM TOKA3aTeNeM, CBOMCTBA creneHu. [Ipocreifime
NOKA3aTeNIbHBIE YPAaBHEHUS U HEpaBeHCTBA. [loka3arenbHas (QyHKIMS M €€ CBOICTBA U
rpaduk. Uncno u GpyHKIMS .

Jlorapudm, cBoiictBa norapudma. JlecATHUHBIA W HATyPaJbHBIA JIOrapuQMm.
[TpeoGpazoBanne norapuMUUECKUX BbIpakeHWid. JlorapudMuueckne ypaBHEHUS W
HepaBeHeTBa. JlorapudmMuueckas GyHKIUS U €€ CBOMCTBA U rPaduK.

CreneHHas GyHKIHMS U €€ CBOMCTBA M rpaduk. UppaumoHaTbHBIC YPABHEHUS.

[lepBuYHbBIE TPEACTABICHUS O MHOKECTBE KOMIUICKCHBIX 4Hcen. JlelcTBus ¢
KOMIUICKCHBIMU 4KcliaMu. KOMIUIEKCHO COMpsbKeHHbIE uucina. MoOJAyllb W apryMEHT
yrcna. TpuroHomerpuyeckas (popMa KOMIUIEKCHOTO 4ucia. PenieHwe ypaBHCHHNA B
KOMIUICKCHBIX YMCIIAX.
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MeTton WHTEpBAlIOB [UIsl pelieHUst HepaBeHCTB. [IpeoOpa3oBanust rpadukoB
(YHKIMIA: CIBHI, YMHO>KCHHE HA YMCJIO, OTPAKCHHUE OTHOCUTEIIBHO KOOPAMHATHBIX
oceil. ['paduueckne METONBI PELICHUST YPABHEHWA U HEPABEHCTB. PellicHue ypaBHEHUN
Y HEPABEHCTB, COACPKALIMX MEPEMEHHYIO TIOJT 3HAKOM MOJIYJIS.

CucTeMbl MOKA3aTENbHBIX, JOTAPU(PMHUUECKAX W HMPPALMOHATBHBIX YPABHECHHA.
CurcTeMbl MOKA3aTENbHBIX, TOTAPHPMUUECKAX U UPPALMOHAIBHBIX HEPABEHCTB.

Bzaumnuo oOpatnseie ¢pyHkun. [ paduku B3auMHO 0OpaTHBIX (PYHKLIWA.

YpaBHEHUs, CUCTEMBI YPABHEHUH C TAPAMETPOM.

®opmyna bunoma HeroToHa. PemieHue ypaBHEHMI CTENEHM BbIIIE 2
crienralibHBIX BUAOB. TeopeMma Buera, teopema besy. IIpuBoaumbie U HENPUBOIUMBIE
MHOTOWIeHbl. OcHOBHast Teopema anreOpsl. CHMMETPUYECKME  MHOTOYJICHBI.
L{eTOYHCITEHHBIE U LIEJTO3HAYHBIE MHOTOYJICHBI.

JnodantoBel ypaBHeHus. Llennbie 1podu. Teopema depma 0 cymMme KBaapaToB.

CyMMBI U psAlibl, METOBI CYMMUPOBAHUS U IPU3HAKHA CXOJAUMOCTH.

Teopembl 0 MPUOTUKEHUH JEHCTBUTENBHBIX YACET PAMOHATIbHBIMH.

MHOKecTBa HA KOOPAWHATHOMN TUIOCKOCTH.

HepasencTso Komm—ByHSKOBCKOro, HEpaBEHCTBO MeHceHa, HepaBeHCTBA O
CPEIHUX.

[Tonstne mnpenena @yHkumm B Touke. [loHsatHe mnpenena QyHKUMA B
OeckoHeuHOCTH. AcUMNTOTHl Tpadpuka QyHkuun. CpaBHEHME OCCKOHEYHO MANBIX U
OeckoneuHo Oonpmmx. HempepbiBHOCT (pyHKIMU. CBOMCTBA HEMPEPBIBHBIX (DYHKIIHIA.
Teopema Beiteprpacca.

Hudppepenumpyemocts pyHkun. [Ilponssoanas GyHkmu B Touke. KacarenbHas
K rpapuky ¢yHKouM. [‘eomerpuueckuid W (PU3MYECKHIA CMBICT MPOU3BOIHOIA.
[Tpumenenre mnpou3BoAHONM B (usuke. [Ipom3BOAHBIE 3IEMEHTAPHBIX (DYHKIWH.
[TpaBuna qudpepeHurpoBaHHs.

Bropas npou3BoHasi, €€ reOMETPUUCCKHNA U (PU3NUECKUEH CMBICI.

Toukn skcTpemyma (MakCUMyMa W MUHMUMYyMa). MccneaoBaHue 371€EMEHTApHBIX
(YHKIMIA HA TOYKM SKCTPEMYMA, HAMOOJIbLIEE W HAMMEHBIIEE 3HAYCHUE C MOMOIIBIO
npou3BogHON. [locTpoeHne rtpadukoB (QYHKIMIA C MOMOLIBIO MPOU3BOIHBIX.
[TpumeHeHre TPOM3BOAHOM MPH PEIICHUY 3a4a4. HaxoxkaeHne SKCTpeEMYMOB (DYHKIMIA
HECKOJIBKMX MEPEMEHHBIX.

IlepBooOpasnas. Heonpenenenuslii uHTErpan. IlepBooOpasHble 31€MEHTapHBIX
¢yHkumii. [lnomanes kpuBonMHEHHOW Tpaneumu. ®opmyna Herorona-JlehOHMIA.
OnpeneneHnblii naTErpasl. Beiuncinenne miuomanaeii miockux Guryp u oObeEMOB Tell
BpaLIEHUs C TOMOLIBIO UHTETPAJIA. .

MeTtoabl penieHus (yHKIMOHATBHBIX YPAaBHEHUI U HEPABEHCTB.

I'eomerpus

[ToBTOpeHue. Pemenne 3anay ¢ MCNOIB30BAHUEM CBOMCTB (PUIYp HA MIOCKOCTH.
Pemrenne 3amau Ha [0KA3aTeNbCTBO M TOCTPOCHUE KOHTPHPUMEPOB. [IpumeHeHue
MPOCTEHINMX JIOTUYECKUX TMpaBWI. PelleHne 3a1ady ¢ MCIHOJB30BAHUEM TEOPEM O
TPEYTOJbHUKAX, COOTHOLICHHH B MPSMOYTOJIbHBIX TPEYTOJbHUKAX, (DAKTOB, CBSI3AHHBIX
C YETHIPEXYTrOJbHUKAMU. PellieHne 3agad ¢ MCHONb30BAHUEM (PAKTOB, CBSI3AHHBIX C
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OKPYXKHOCTsIMU. PemieHue 3ama4 Ha U3MEPEHUs HA TUIOCKOCTH, BBIYMCIICHHS UIMH H
omazneil. Pemenne 3a1a4 ¢ TOMOIIBIO BEKTOPOB M KOOPJMHAT.

Harnagnas crepeomerpus. [Ipu3ma, mapauienenumnen, nMpaMuaa, TETPAAP.

OCHOBHBIE TIOHATHS TEOMETPUM B IMPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUU W
cieacTBus U3 HUX. [loHaTHE 00 aKCHOMATHYECKOM METOJIE.

Teopema Menenas mga terpadapa. [locTpoeHue ceyeHHWii MHOTOrPAHHUKOB
MeToAOM  cienoB.  LlentpanbHoe — mpoektupoBaHue.  [locTtpoeHue — ceueHuUi
MHOTOTPAHHUKOB METOJIOM ITPOCKLUA.

CkpemmBaronecs: NpsMbIE B MPOCTPAHCTBE. YTOJN MEXAY HUMH. MeToasl
HAXOKJIEHUS PACCTOSHUIA MEKIY CKPEIIMBAIOLIUMUCS MTPSAMBIMHU.

TeopeMbl O MAPAUIETBHOCTH MNPAMBIX M IUIOCKOCTEH B  MPOCTPAHCTBE.
[TapannenbHOE TPOEKTUPOBAHKE U M300pakeHUe PUryp. I'eoMeTpuUECKHE MECTA TOUEK
B ITPOCTPAHCTBE.

[TepneHAUKYISIPHOCTD MPSAMONA M TIJIOCKOCTH. OPTOrOHAIILHOE MPOECKTUPOBAHME.
Haxnonnsie v ipoeknuu. Teopema o0 TpexX NepPIEHIUKYIIIpax.

Buasl terpasapoB. OpTOLEHTPUUYECKUM TETpasdap, KapKacHBIA —TETPadAp,
paBHOrpaHHblii TeTpasap. [lpsaMoyrombHblii TeTpasap. Memuansl W OuMeaMaHBI
TeTpadapa.

JlocTpauBaHue TETPa3apa A0 NAPALICIECIUIEAA.

PaccrosHus mexay ¢urypamu B mpoctpaHcTBe. OOUIMiA MEpNEeHAUKYISAP IBYX
CKPELIMBAOIIMXCS TPSAMBIX.

Yriel B mpoctpaHcTBe.  [lepnenauvkynsapHele  miockoctd.  [Dmomans
OPTOTOHAIBHON MPOEKUMU. [IEPIEHAMKYIIAPHOE CEYEHUE NPU3MBL. TpEeXrpaHHbli U
MHOTOTPaHHbIA yroj. CBOWCTBA IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CpoiicTea
IUIOCKUX WM JIBYITPAHHBIX YIJIOB TPEXTPAHHOTO yria. TeopeMbl KOCUHYCOB M CHHYCOB
JUTSl TPEXTPAHHOTO YIJIA.

Buael MHOrorpaHHukoB. Paseeprku MHoOrorpaHHuka. Kparyailme nytu Ha
MOBEPXHOCTU MHOTOI'PAHHHUKA.

Teopema Oinepa. [IpaBuiibHBIE MHOTOTPAHHUKK. [|BOMCTBEHHOCTD MPABUIIBHBIX
MHOTOTPAHHHUKOB.

[Tpusma. Ilapauienenunen. CpoiictBa mnapamienenunena. [IpsamMoyroJibHBIHA
napasuiesienunes. HakiioHHbIe TPU3MBIL.

[Inpamupa. Buael nupaMua. OIEMEHTH NPABWIBHONW nupamMuiel. [lupamuael ¢
PABHOHAKIIOHECHHBIMHU peOpaMu U TPaHsIMH, UX OCHOBHBIE CBOWMCTBA.

[Tnowmaam moBEPXHOCTER MHOTOTPAHHUKOB.

Tena BpallleHUs: TWIMHAP, KOHYC, ap U cepa. CeyeHns LUIMHIPa, KOHYCA U
mapa. [11apoBoii cerMeHT, apoBOii COHA, IIAPOBOH CEKTOP (KOHYC).

VYceueHHas nupaMuaa U yCEYEHHbINH KOHYC.

OneMeHThl cepruieckoil reoMmeTprn. KoHndyeckue ceueHusl.

KacarenbHble mnpsMble W TUIOCKOCTH. BrucaHHble W ONUCAHHBIE CQEPHI.
Kacarommecs cepol. KomOuHanmu ten BpalieHus.

Bekropsl u koopauHarel. CymMMa BEKTOPOB, YMHOKEHHE BEKTOPA HA YUCIIO. YTOJ
MEXIY BeKTOpaMu. CKaIspHOE MPOU3BEACHUE.
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YpaBHEHHE IUIOCKOCTA. DOpMyJia pacCTOSHUSA MEXKAY TOYKaMU. YPpaBHEHUE
chepel. DopMmysia pacCTOSIHUS OT TOYKH A0 TUIOCKOCTH. CrocoObl 3aJaHusl MPSMOW
YPABHEHUSIMH.

Pewmenne 3a1a4 u 10Ka3aTeibCTBO TEOPEM C MOMOIIBK) BEKTOPOB U METOJAOM
KOOPAMHAT. DJIEMEHTHI TEOMETPUHA MACC.

[Tonstue o6bemMa. OOBEMBI MHOTOTPAHHUKOB. OOBEMBI TEN BPAIICHUS. AKCHOMBI
oobema. BbeiBog (gopmysl 00bEMOB MPSMOYTOJILHOIO Mapajljieenuneaa, Npu3Mbl U
nupaMuibl. GOpMyIbl U HAXOKACHUS 00beMa TeTpaszapa. Teopembl 00 OTHOLICHUSX
00BEMOB.

[TpunoskeHnuss WHTErpajla K BBIYMCICHUIO OOBEMOB W TMOBEPXHOCTEH TEN
BpamicHus. [lnomane cepuueckoro mosica. OOvem mapoBoro ciost. [IpumeHenue
00BEMOB NIPU PELICHUY 33]1a4.

[Tnomane chepsi.

Pazseprka umnmuapa u konyca. [imomaae moBEpXHOCTH IAJIUHAPA A KOHYCA.

KomOuHanum MHOrOrpaHHUKOB M TEJ BPALICHMSI.

[TonoOue B mpoctpancTBe. OTHOUIEHUE OOBEMOB M IUIONIAACH MOBEPXHOCTEH
no100HBIX (pUTyp.

JIBMOKEHUS B IPOCTPAHCTBE. NAPAIEIBHBIA IEPEHOC, CUMMETPHST OTHOCUTEIIBHO
IJIOCKOCTH, IEHTPAJIBHAS CUMMETPH S, TOBOPOT OTHOCUTEIIBHO TTPSIMOIA.

[IpeoOpazoBanue mnomoOusi, ToMoTeTHs. PemeHue 3agay Ha TUIOCKOCTH €
UCITOJIB30BAHUEM CTEPEOMETPUUYECKHAX METOIOB.

BeposaTHOCTE M CTaTUCTHKA, JIOTUKA, TEOPUS TpadoB K KOMOMHATOPHUKA

[ToBTOpeHune. Mcnosb3oBanne TabaWIl U AMATPAMM JUTS TPEICTABICHUS JTAHHBIX.
Pemenune 3ama4 Ha MPUMEHEHHWE OMUCATENBHBIX XapPAKTEPUCTHK YMCIIOBBIX HAOOPOB:
CpeoHMX, HauOOJBIIEr0 W HAUMEHBLIETO 3HAYEHWS, pPa3Maxa, [IUCHOEPCHU U
CTAaHJAPTHOIO OTKJIOHEHHsS. DBBIUMCIIEHWE 4YacTOT M BEPOATHOCTEH  COOBITHIA.
Brluncinenue BEPOATHOCTEH B ONBITAX € PABHOBO3MOXKHBIMH  3JIEMEHTAPHBIMU
ucxogamu.  Mcnosb3oBaHMe — KOMOWHATOPWUKH.  BBIYKMCIEHWME  BEPOSITHOCTEH
HE3aBUCUMBIX cOObITHI. Hcmonb3oBaHue (OPMYJIbI  CIIOKEHUST  BEPOSITHOCTEH,
auarpamm Ditsiepa, aepeBa BEposSTHOCTEHN, popmysibl bepHyum.

BeposTHOCTHOE MPOCTPAHCTBO. AKCHOMBI TEOPUU BEPOSTHOCTEH.

YcenoBHas BEPOATHOCTH. [IpaBuio yMHOKEHHS BEposaTHOCTEN. DopMyia MoaIHON
BepostHocTh. Dopmyiia baiieca.

JIUCKpETHBIE ~ CITyYalHBIE  BENMYMHBL M pacnpeacneHus.  COBMECTHBIC
pacnpenencHus. PacnpeneneHue CyMMBbl W IPOM3BEACHUS HE3ABHCHMBIX CIIYYAHHBIX
BEIIMYMH. MaremMaruyeckoe OXXKMAAHWE W AWCIEPCHsS  CIY4YallHOM  BEITWYMHBIL.
MareMarnueckoe 0>KMIAHUE U JUCTIEPCHS] CYMMBI CIIYYAHHBIX BEJIMYMH.

bunapHas cnydaiiHas BenuuuHa, pacnpencncHue bepHymm. ['eoMmeTpuyeckoe
pacnpenencHue. buHoMHaIbEHOE pacnpeneneHue 17} €ro CBOMCTBA.
['anepreoMeTpruyecKoe pactipeaesiCHUE U €r0 CBOMCTBA.

HenpepeiBHBIE ciydaiiHble BeIUYUHBL. [LTOTHOCTE BEPOATHOCTH. DYHKLHUS
pacnpenencHusi. PABHOMEpPHOE pacipeaeiicHue.

[TokazarenbHOE pacpeieneHue, €ro NapaMmeTpsl.
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Pacnipenenenune llyaccoHa u ero npumeHenue. HopMmasibHOE pacrpenciicHue.
Oynkumsa Jlammaca. [lapameTpsl HOpMaIbHOro pacnpencnerus. [Ipumepsl cinydaiHbIX
BEJIMYMH, TMOJYAHCHHBIX HOPMAIBHOMY 3aKOHY (TOTPEMIHOCTh HM3MEPEHUM, POCT
yenoBeka). LieHTpalibHas npenenbpHas TeopemMa.

HepasenctBo YeOnimea. Teopema UYeObiniea u Tteopema bepHymm. 3akoH
Oonblmx uwncen. BbIOOpOUHBIA METOA WM3MEpPEHUst BEPOATHOCTEH. Ponb 3akoHa
OONBIIMX YMCEN B HAyKe, MPUPOJE U OOIIECTRE.

Koapuanus aByx ciydaiiHbIX BEWMYMH. [IoHATHE 0 KO3PPULHMEHTE KOPPETSALIH.
CoBMECTHBIE HAONIONCHUST JBYX CIIyYaiHBIX BEJWYMH. BBIOOpOUYHBIA KO3 PUIHEHT
Koppessiiuuu. JInHeitHas perpeccusl.

Craructrueckas runore3a. CTaTUCTUKA KPUTEPHUS U €€ YPOBEHb 3HAYMMOCTH.
[TpoBepka MPOCTEHIIMX TUNOTE3. OMIUPHUUECCKUE PACIPEICICHUST U MX CBs3b C
TEOPETUUECKUMU PACTIPEACIICHASIMU. PaHTOBAsI KOPPEISILUS.

[TocTpoeHne COOTBETCTBUI. MHBEKTUBHBIE M CHOPBEKTUBHBIE COOTBETCTBHS.
buekiun. JluckperHas HenpepslBHOCTE. [IpuHiun Jupuxiie.

Komuposanue. J[BonyHas 3anuce.

OcHoBHble TIOHATHS Teopun rpadoB. JlepeBbs. [[BomuHoe AepeBo. CBI3HOCTS.
Kommnonentsl cBs3nocTh. [1yTh Ha rpade. DinepoBsl U ['aMUIBTOHOBBI Y TH.
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3. YCJOBHS PEAJIN3AIIAN ITPOTPAMMBI YYEBHOM JUCHUATIIAHBI

3.1 MartepuajibHO-TeXHHYECKOe o0ecneYeHne

Jliis peasm3anuy NporpaMmMsbl y4eOHOH TUCHUILIMHBI J0J5KHbI OBITh
NpeayCMOTPEHBI CJIeYI0IIHe CIeNHAIbHbIC OMELICHHUS:

CreuuanbHble TOMELIEHUS MTPEIACTABISIFOT CcOOOW ydeOHBIE ayIuTOpUW AJIst
POBEIICHUS 3aHATHI BCEX BUJOB, MPEAYCMOTPEHHBIX 00pa30BaTENbHON TPOrPaMMOIA, B
TOM YHUCJE TPYNNOBBIX W WHAMBUAYAIBHBIX KOHCYJIBTALMNA, TEKYLIErO KOHTPOJS M
OPOMEKYTOYHOM arrecTalnu, a TaKke MOMELICHHS s CaMOCTOSITENIBHON PaloTHhl,
Mactepckue ® - Ja00paropuu, OCHAUICHHBIE  OOOPYAOBAHUEM, TEXHUYECCKUMHU
cpeacTBamMu OOyYEHUSI U MAaTEPUATIaMU, YUUTHIBAOIIMMHI TPEOOBAHUS MEXKITYHAPOAHBIX
CTaHJApPTOB:

[Tocamo4HbIe MECTA IO YMCITY CTYJACHTOB, padodee MECTO MPEMOAABATENS, BHIXO B
HWHTEpHET, BHYTPUMBY30BCKasi KOMIIBIOTEPHAs CETh, JOCTYIl B  JJIEKTPOHHYIO
WH(OPMALMOHHO-00PA30BATENBHYIO CPEY.

Ayan. 303 HOVYTBYK HP 615 (VC28EA) RM76/2G/320/DVDR
W/HD3200/D0OS/15.6; TIEPCOHAJILHBIM KOMIIBIOTEP B KOMIUIEKTE:
cucteMubiil 6510k Pentium E 5400 2.7GHZ, xectkuii nuck 250 Gb, monutop 19" LCD,
knasuarypa, Meiib — 30 mr.; [IPUHTEP CANON LBP-1120 na3epHbiii; OkpaH ¢
anexrponpuBoaom; [IPUHTEP CANON LBP-1120 nasepusiii, UK IIVJIBT Y JIJIA
OKPAHA C SJIEKTPOITPUBO/IOM; KOJIOHKH 5+1 SVEN IHO.

Ayn. 405

DKpaH NMEePEHOCHOM, MPOEKTOP, HOYTOYK.

YueOHo-HarIsiHbIE TocoOus: [T0BEpXHOCTH BTOPOIo mopsiaka (Smit.).

Ayn. 401

DKpaH NMEePEHOCHOM, MPOEKTOP, HOYTOYK.

3.2. HapopmanuoHHoe obecnedeHne 00y4eHust
(mepeyeHb peKoOMeHIYyeMbIX Y4eOHbIX n3aanuii, IHTepHeT-pecypcos,

JAOTIOJIHUTEJIBHOI JINTEpPaTyphl):

Nudopmannonnoe odecneyenne:
JIMIEeH3MOHHOE MPOrpPaMMHOE 00ECTICHEHHE

MyTestXPRo 11.0 (CyOnuuensuonnbiii moroBop Ne A0009141844/165/44 ot
04.07.2017)

MoitOduc Crannpaptasbiii (Hdorosop Nel38/44 ot 03.07.2018r. 6€3 orpaHuyYeHHs CPOKa
JCUCTBHS)

Od¢ucnHoe nporpammuoe odecnieueHne Microsoft OfficeStd 2019 RUS OLP NL Acdme
(JImnenznonnsii gorosop Ne 11353/409/44 ot 25.12.2018 1.)

AntuBupyc Kaspersky Endpoint Security (JloroBop Ne 20363/166/44 ot 21.05.2019)
MyTestXPRo 11.0 (CyOnuuensuonnsiii moroBop Ne A0009141844/165/44 ot
04.07.2017)









4. KOHTPOJIb 1 OHEHKA PE3YJIBbTATOB OCBOEHHUS YUEBHOI

JUCHUATLIMHBI

OuEHOYHBIE CPEACTBA I TEKYIIETO KOHTPOJIS M MPOMEXYTOYHOW aTTECTAlUU

IpcacTaBJICHLL B DOHJIC OLICHOYHBIX CpCACTB.

PesyabTaThl 00yyeHus

MeToabl OLIEHKH

TIP6 01, IIP6 02, IIP6 03, [IP6 04, I1PG 05, I1P6
06, TIP6 07, TIP6 08, ITPy 01, TTPy 02, ITPy 03,
TPy 04, TTPy 05

3amaq (B

OneHka pe3ysbTaTOB YCTHBIX OTBETOB, PELICHUS
TOM
OPUEHTHUPOBAHHBIX ),
3a74aHUN K3aMeHa

npodecCHOHATBHO
pabor,

qucie
KOHTPOJIBHBIX

Oo0pa3oBaTte/ibHbIE Pe3yabTATbI

DopMBbI H METOABI KOHTPOJISI
U OLIEHKH Pe3yJIbTATOB
o0yueHust

JInuHOCTHBIE pe3yibTaThl:

JIP 05  chopmupoBaHHOCTD OCHOB CaMOpPa3BUTHA U
CaMOBOCIIUTaHUsI B  COOTBETCTBHMM C  OOINEUEIOBEYECKHMHU
LEHHOCTSIMH M HJI€alaMH I'PaKIAHCKOro OOINECTBa; TOTOBHOCTh U
CIOCOOHOCTh K CaMOCTOSITEJIbHOH, TBOPYECKOH M OTBETCTBEHHOU
NesTeNbHOCTH,

JIP 06 ToOnepaHTHOE CO3HAHHWE U NMOBEAECHUE B IOJUKYJIBTYPHOM
MHUpE, TOTOBHOCTb M CIIOCOOHOCTb BECTH AHMAJOr C JIPYTHMHU
JIOABMH, JOCTUTATh B HEM B3aMMONOHHUMAHMsA, HAXOAWTH OOIIHe
HeNMd W COTPYOHHYATh [UIA WX JOCTIDKEHHs, CHOCOOHOCTH
NPOTUBOCTOSATh  HAEOJOTMM  OKCTPEMHU3Ma,  HallMOHAJIM3Ma,
KceHo(oOMH, MUCKPUMHUHAIIMA TIO COLMAJIBHBIM, PEITUTHO3HBIM,
pacoBbIM, HALlMOHANbHBIM MpPU3HAKAM U APYTUM HEraTUBHBIM
COLIMAJIbHBIM SIBJIEHUSIM;

JIP 07 HaBBIKM COTPYJHHMYECTBA CO CBE€PCTHUKAMH, [ETBMH
MJIQIIIEr0  BO3pacTa,  B3POCABIMH B 00pa30BaTENbHOW,
OOIIECTBEHHO MOJIE3HOH, y4eOHO-HUCCIeNOBATENbCKOM, MPOEKTHON
U IPYTUX BUIAX J1EATEIbHOCTH,

JIP 08 HpaBCTBEHHOE€ CO3HAHUE U I[OBEICHUE
YCBOGHUS O0IIEYENIOBEYECKHX [ICHHOCTEH,

JIP 09 TrOTOBHOCTB M CIIOCOOHOCTb K OOPA30BaHUIO, B TOM YHUCIIE
caMOoOOpa30BaHUI0, HA MPOTSDKEHUH BCEH KU3HH, CO3HATENBHOE
OTHOLIEHHE K HENPEepPhIBHOMY OOpa30BaHUIO Kak YCIOBHIO
YCHIEIHON mpodeCCHOHATBHON U O0IIEeCTBEHHOH e TENbHOCTH,

Ha OCHOBC

JIP 10 >screrMyeckoe OTHOLIEHHME K MHpPY, BKIIOYast 3CTETUKY
ObITa, HAy4YHOrO W  TEXHHYECKOTO TBOPYECTBA,  CIOPTA,
0011IeCTBEHHBIX OTHOIIEHHIA;

JIP 13 oco3HaHHBI  BBIOOP Oynymeii  mpodeccnu u

BO3MOYKHOCTEH peai3anu COOCTBEHHBIX JKA3HEHHBIX IIJIAHOB,
OTHOLIEHHE K MPOECCUOHATBHON AEATENIbHOCTH KaK BO3MOXKHOCTH
ydactusd B PCIICHUH JIUYHBIX, O6H_[eCTBeHHbIXj rocyiapCTBEHHBIX,
O0IIeHAITMOHABHBIX TTPOOIIEM.
MeTtanpenMeTHble pe3yJbTaThl:

Bxoonoit koumpoie:

— OLIEHMBAHNE TECTUPOBAHUS

— OLIEHHBAHUE PELICHUS
MPAKTUYECKHX 3a71a4

- CAMOOIICHKA, B3aHMOOIICHKA
Texywuit Konmpois:

— OLIEHMBAHHE KOHCIIEKTOB, BCEX
BUJIOB TUIaHA

— OLIEeHNBaHUE pedepaToB, B TOM
YHUCJIE MPE3EHTaLMIl

— OLICHUBAaHHUE CaMOCTOSITEIbHON
paloThI Ha 3aHIATHU TIPU
pelIeHnr MPAaKTHYECKUX 3a/1a4

- OLIEHUBAHHUE MPAKTUYECKUX
pabor

- TECTHPOBaHNE

- YCTHBIC U TUCBMEHHBIE OMPOCHI
- pelIeHne CUTYALUOHHBIX,
Pa3HOYPOBHEBBIX 3a7a4

- OlIeHKa PadOoThI OOYHAOLTUX CSI
HA TPAKTHYECKUX 3aHSITHSIX

- OIICHKA BBIIOJIHEHUS
MPAKTUKO-OPHEHTUPOBAHHBIX
3aA4aHuN

Hpomesicymounas
ammecmauus (IK3amem)
DKCIEPTHOE OLICHUBAHUE HA
MIPOMEKYTOYHOM aTTeCTALNKU




MP 01 yMeHHe CaMOCTOSTENIBHO ONPENENATh Lelu AeATEeIbHOCTH
U COCTaBJIATh  IUIAHBI  JEATEJIbHOCTH, CaMOCTOATENIBHO
OCYLIECTBJISATh, KOHTPOJIMPOBATh U KOPPEKTUPOBATD AESTENBHOCTD,
UCIIONBb30BaTh BCE BO3MOXHBIE pECypChbl Uil AOCTUXKEHUS
MOCTABJEHHBIX LeNed U pealusalud IUIAHOB JAESTENbHOCTH,
BBIOMPATh YCIEIIHBIE CTPATETHH B PA3JIMYHBIX CHTYaLIUsX,

MP 02 yMeHue MPOOYKTUBHO OOMIATHCS U B3aUMOJAEWCTBOBATH B
MIPOLIECCe COBMECTHOM AEATEIbHOCTH, YUUTBHIBATE MO3ULIUN APYTHUX
YUaCTHHUKOB JESITeIbHOCTH, 3(PpPeKTHBHO paspermaTb KOH(IUKTHL,
MP 03 BrnaneHue HaBBIKAMHA MO3HABATEJILHOM, yaeOHO-
UCCJIENOBATENBCKOM M NPOEKTHOH NESATENbHOCTH, HaBbIKAMHU
paspemieHuss  mpobyieM;  CIOCOOHOCTP UM TOTOBHOCTH K
CaMOCTOSTENIBHOMY IOMCKY METOJOB peLIeHUs MNPAKTUYECKUX
3a4a4, IPUMEHEHHUIO Pa3JIMYHbIX METOAOB O3HAHUS,

MP 04 rOoTOBHOCTH W  CHOCOOHOCTD K  CaMOCTOSITEJIbHOM
UH(OPMALIMOHHO-TTO3HABATEIBHON NEeSITEJIbHOCTH, BJIAZICHUE
HABBIKAMH TMOJIy4YeHUsT HEOOXOAMMON WH(POpMALUU W3 CIOBapei
pPa3sHbIX THUIIOB, YyMEHHE OpPUEHTHPOBATbCS B  PA3JIMUYHBIX
HUCTOYHHUKAX uH(popmauuy, KPUTUYECKH OLIECHWBaTb U
UHTEPIPETHPOBATh HMHOOPMALMIO, TOIYHAEMYI0 U3 Pa3JIUIHBIX
HUCTOYHUKOB,;

MP 05 ymMmeHue HCHOJB30BaTh CpPEACTBA HH(POPMALMOHHBIX U
KOMMYHHKAIIMOHHBIX TexHojoruii (manee — HKT) B pewmenun
KOTHUTHBHBIX, KOMMYHUKATHUBHBIX M OpPTraHU3AIIMOHHBIX 3a1a4 C
cobnroneHreM TpeOOBaHUI 3PrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTHEHBI, pecypcocOepekeHus1, MPABOBBIX U STUYECKUX HOPM, HOPM
WH(POPMALIMOHHON OE30MaCHOCTH,

MP 07 yMeHHEe CaMOCTOSATENBHO OLCHUBATb U INPUHUMATh
peuleHus, ONpPenNeNsIOINe CTPATEerul0 IOBEACHUs, C YYETOM
rpa’k1aHCKUX U HPABCTBEHHBIX LIEHHOCTEN;

MP 08 BnaneHue SA3BIKOBBIMU CPEACTBAMU — YMEHHE SICHO,
JIOTHYHO WU TOYHO M3JIaraTb CBOK TOYKY 3PEHUs, HUCIOJIb30BaTh
aJICKBATHBIE SI3BIKOBBIE CPEACTBA,

MP 09 BjameHue HaBBIKAMH [IO3HABATENHHOU pedIeKCHU Kak
OCO3HAHUsI COBEPLIAEMBIX IEMCTBUI U MBICIUTENBHBIX MPOLIECCOB,
WX PE3yJbTaTOB U OCHOBAHWMH, IPaHULl CBOErO 3HAHUS U HE3HAHUS,
HOBBIX [TO3HABATENbHBIX 3371a4 U CPEACTB UX JOCTHKEHUS.
IIpenMeTHbIE pe3yIbTaTHI:

Ha 0a30BOM YPOBHE JTOJKHBI OTPaXKaTh:

ITP6 01 cdopMUPOBAHHOCTH MPEACTABICHUH O MaTeMaTHKE Kak
4aCTU MHUPOBOM KyJbTYpbl U MECT€ MAaTeMaTUKH B COBPEMEHHOM
LIUBUJIM3ALMY, CIIOCO0AaX OMMUCAHMs SIBJCHUH peajbHOro MHUpa Ha
MaTE€MaTUYECKOM SI3BIKE,;

ITP6 02 cdopMUPOBAHHOCTh TPEACTABICHUNH O MaTEeMATHYECKUX
MOHATHSX ~ KaK  B&KHEHIIMX  MaTeMaTHUYeCKUX  MOJEJNsX,
MO3BOJIAIOIIUX ONMUCHIBATH U U3Y4aTh Pa3HbIE MPOLECCHI U SIBJICHUS,
MOHUMAHUE  BO3MOXKHOCTH  aKCHUOMATUYECKOrO  MOCTPOEHHUs
MaTE€MaTHYECKUX TEOPUL,

ITP6 03 BiameHue MeToAaMH JOKa3aTeNIbCTB U AJTOPUTMOB
pelIeHUs], YMEHHE WX IPUMEHSATh, NPOBOJUTH JIOKA3aTEJbHbIE




pacCy kIeHHs B XOZ€ pPeLIeHUs 3a/1a4,;
ITP6 04 Bnanenue CTaHIaPTHBIMU npueMamMu peLeHust
pPaLMOHANBHBIX M HUPPALMOHAJIBHBIX, MOKA3ATEIbHBIX, CTENECHHBIX,
TPUTOHOMETPUYECKUX YPABHEHHMII M HEPABEHCTB, HX CHUCTEM,
HCIOJIb30BAHUE T'OTOBBIX KOMIBIOTEPHBIX IPOrPaMM, B TOM YHUCIE
IJ1s1 TIOMCKA NMYTH PELICHUs U WUTFOCTPALUU PELIeHUs] YPaBHEHUN U
HEPAaBEHCTB;

ITP6 05 cdopmMupoBaHHOCTH  TpenCTaBiICHHA 00  OCHOBHBIX
MOHATUAX, UAESIX U METOAAX MATEMAaTUYECKOrO aHAIN3a,

ITP6 06 BjameHWe OCHOBHBIMH TOHSATHUSMH O IUIOCKUX U
NPOCTPAHCTBEHHBIX T'€OMETPUYECKHX (Urypax, HX OCHOBHBIX
CBONCTBAX, c(pOpMHPOBAHHOCTD YMEHUs pacno3HaBaThb
reoMeTpuuecKkue (GUrypel Ha HepTekax, MOAENSX U B PEATbHOM
MUpE; TPUMEHEHNE U3YYEHHBIX CBOHCTB reOMETpUYeCKUX puryp u
dbopMyn ans  pelieHHs] TEOMETPHUYECKHX 3amad M 3a7gad ¢
MIPAKTUYECKUM COAEPKAHUEM,

ITP6 07 copMHpPOBAaHHOCTbL MPEACTABICHUH O TMpoLeccax M
SIBJICHUSIX, UMEIOLIUX BEPOSITHOCTHBIA XapaKTep, CTATUCTUYECKUX
3aKOHOMEPHOCTSX B pPEaJbHOM MHpPE, OCHOBHBIX MOHATHUAX
3JIEMEHTAPHOM TEOPUU BEPOSTHOCTEH, YMEHUHW HAXOAUTb U
OLICHUBATh BEPOATHOCTH HACTYIUICHHS COOBITUH B MPOCTEHIINX
MPAaKTHYECKUX  CUTyallMsiX W OCHOBHBIE  XapaKTEPUCTUKH
CJTyYailHbIX BEJIUYUH,

ITP6 08 BiameHue HaBBIKAMHA HUCTIOJIb30BAHUSA FOTOBBIX
KOMITBIOTEPHBIX TPOrpamMM IPH PELIEHUH 33124,

Ha yriyOJIEHHOM YPOBHE TOJDKHBI OTPaXKaTh:

[Py 01 cdopMHpPOBaHHOCTh MNPENCTABIEHHH O HEOOXOIMMOCTH
J0Ka3aTeIbCTB MPH OOOCHOBAaHMH MaTEeMAaTHUECKUX YTBEPIKIECHUH U
POJIM aKCMOMATHUKHU B IPOBEAECHUU NE€TyKTUBHBIX PACCYKACHUM;
ITPy 02 cdopMupOBaHHOCTH MOHSATUHHOTO armapara Mo OCHOBHBIM
paszmenaM Kypca MaTE€MaTHKH, 3HAHUH OCHOBHBIX TeopeM, Gpopmy
U YMEHUS HX TMPUMEHATb, YMEHHsS JOKa3blBaTb TEOPEMBbI U
HAXOJIUTh HECTAHJIAPTHBIE CIIOCOOBI PEIIeHHUs 3a/1aY;

ITPy 03 cdopMHpPOBaHHOCTD YMEHHH MOAETHPOBATH peEabHbIC
CUTyaluH, UCCJIEeN0BAaTh MOCTPOCHHBIE MOAENH, HHTEPIPETUPOBATH
MOJIYYEHHBIN pe3yJIbTarT,

[Py 04 cdopmMupoBaHHOCTH  TpeACTaBiICHH 00  OCHOBHBIX
MOHATUAX MAaTeMAaTHYECKOrO aHalIW3a M UX CBOWCTBAX, BJIAJCHHE
YMEHHEM XapaKTepPH30BaTh MOBEIACHHE (PYHKIUH, HCIIONb30BAHUE
MOJIYYEHHBbIX 3HAHUW JJIs1 ONMCAaHUS M AaHAINW3a PEATbHBIX
3aBUCUMOCTEI;

I[Py O5 BnameHue yMEHMSIMH  COCTABJICHHSI  BEPOSTHOCTHBIX
MOAENed MO VYCIOBUK 334a4d U BBIYMCIECHHsS BEPOSITHOCTH
HACTYIUIEHUs] COOBITUH, B TOM 4HCIE C TIPUMEHEHHEM (HopMyJ
KOMOMHATOPUKH M OCHOBHBIX TEOPEM TEOPUH BEPOSITHOCTEN,
VICCJIEIOBAHMS! CIIYYaNHBIX BEJIMYUH O UX PACIPEAECICHUIO.




[Ipunoxenue

DoH/1 OLEHOYHBIX CPEACTB M0 Y4eOHO AUCHUIIMHE

OVYIL01 MATEMATHUKA

OCHOBHO MpodecCroHaIbHON 00pa30BaTENBHON TPOrPaMMBI

09.02.07 « A H(opMaImOHHBIE CUCTEMBI M IPOTPAMMHUPOBAHUE

KBATM(PUKALUS - CIENUATUCT MO UH(POPMAIMOHHBIM pECYypcaM



1. ITACITIOPT ®OHJA OLIEHOYHBIX CPEJCTB
®oHn oneHouHbIX cpeAacTB (DPOC) nmpeaHazHayeH Uil KOHTPOJS M OLICHKH
00pa30oBaTEIbHBIX JOCTH)KCHUNW OOYyYarOIUXCsl, OCBOUBIIMX MPOrpaMMmy y4eOHOM
qucuummabel OY/I1.01 MartemaTuka.

OOC BKIIIOYACT MaTepUasbl AJsl MPOBEACHHMSI BXOJHOTO KOHTPOJIS, TEKYLIETO
KOHTPOJISl yCIEBAEMOCTH U MPOMEXYTOUHOH arTecTainuu B (JOpMe IK3aMEHa.

dOC pazpadoran B cooTBeTcTBHM ¢ TpeOoBaHusmu OI'OC cpenHero oOmiero
oOpazoBanusi K  oOpasoBareiabHbiM  pesyasTatam, OIOC CIIO  09.02.07
«UH(pOopMaLIMOHHBIE CUCTEMBI M IPOTPAMMHUPOBAHUEY, ¢ yueToM [IpumepHoil paboueii
nporpaMmel  o0meoOpazoBareibHOil  yueOHOH — mucnuiuimHbl  «Maremarukay
(yriiyOsieHHBIA ypOBEHb) U Paboueii mporpammbl BocnuTaHus oOyyvaromuxcs [0V,

1.2 TpeOoBanusi Kk pe3yjabTartam 00y4eHus

KontponbHo-o1ieHOUHBIE cpencTBa @OC yueOHON aucuuiinHbl « MareMaTuka
HaIPaBJICHbI HA OLIEHKY JOCTUXKEHHUS 00Pa30BATEIbHBIX PE3YIHTATOB O0YUAFOIIMXCS:

JINYHOCTHBIE pPe3y/aIbTaThI:

JIP 05¢chopMHUpPOBAaHHOCTE  OCHOB ~ CaMOpPa3BUTHST WM CAMOBOCIWTAHUS B
COOTBETCTBUM C OOIICUYETOBEYCCKUMHU IIEHHOCTSIMU M HJcalaMu  TPaKAAHCKOTO
o0uiecTBa, TOTOBHOCTb M CHOCOOHOCTH K  CAMOCTOSITENBHOH, TBOPYECKOH W
OTBETCTBEHHOM AEATEIIBHOCTH,

JIP 06TonepaHTHOE CO3HAHME M TMOBEACHHE B TMOJUKYJIBTYPHOM MUPE,
TOTOBHOCTh M CIOCOOHOCTh BECTH JIUANOr C JAPYTMMM JIFOJbMHU, JOCTUraTh B HEM
B3aMMOTIOHUMAHUS, HAaXOJWUTh OOIIME IEM W COTPYAHWYATh JUIsl UX JOCTHKCHUS,
CHOCOOHOCTh MPOTUBOCTOSITH MACOJOTHU DKCTPEMU3MA, HAMOHAIM3MA, KCEHO(PoOuH,
JUCKDUMUHALIMA TIO  COIMANBHBIM, PEJIUTHO3HBIM, PACOBBIM, HAIIMOHAIbHBIM
MPU3HAKAM U IPYTUM HETATUBHBIM COIMAIBHBIM SIBJICHUSIM;

JIP O7HaBbIKM COTPYJHUYECTBA CO CBEPCTHUKAMM, JETbMH MIIAJIIETO BO3PACTa,
B3POCJIBIMHA B 00Pa30BaTENIbHOM, OOIIECTBEHHO MOJIE3HOH, YUeOHO-UCCIIEA0BATEIBCKOM,
NPOEKTHOM U IPYTUX BUAAX ACITEIbHOCTH,

JIP O8HpaBCTBEHHOE  CO3HAHME W MOBEJCHME HA  OCHOBE  YCBOCHHSA
00IIEYENTOBEYECKUX IEHHOCTENH;

JIP 09 TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHWIO, B TOM YHCIIE
caM000pa30BaHWI0, HA MPOTSHKEHUM BCEH KM3HM, CO3HATEIBHOE OTHOLIEHHE K



HEMPEPHIBHOMY 00PAa30BAaHUI0 KAaK YCJIOBHIO YCHEHIHONH MpoeCCHOHANBHOW U
OOIIIECTBECHHOM ICATEILHOCTH,

JIP 103cTeTYECKOE OTHOLICHUE K MHPY, BKJIHOYAs 3CTETUKY ObITa, HAYYHOTO W
TEXHMYECKOTO TBOPYECTBA, CIOPTA, OOIIECTBEHHBIX OTHOIIEHUH;

JIP 130co3HanHblid BRIOOP Oyaymed mpodeccui U BO3MOXHOCTEH peaiu3aivu
COOCTBEHHBIX >KU3HCHHBIX IJIAHOB, OTHOMICHHE K MPO(PECCHOHATBHONW AEITEIHHOCTH
KaK BO3MO>KHOCTH y4YaCTHsl B PEHICHUM JIMYHBIX, OOIMICCTBEHHBIX, FOCYJAPCTBEHHBIX,
OOLICHALIMOHAIBHBIX TPOOIIEM.

MeTanpeaMeTHbIC Pe3yJbTAThI:

MP 01 YMCHHUC CaMOCTOATCIIBHO OHNPCACIIATL HOCIIM  ACATCIBHOCTH U
COCTABJEATHL ILJIaHbI ACATCIIBHOCTH, CaMOCTOATCIIbHO OCYIICCTBIIATL, KOHTPOJIIMPOBATL U
KOPPCKTHUPOBAaThL ACATCIILHOCTL, HCIOJL30BATL BCC BO3MOJKHBIC PCCYPCHL JIA
JOCTUKCHUS TIOCTABJICHHBIX LICJICH U pean3ain IUIAHOB ACATCIIBHOCTH, BBI6I/IpaTB
YCIICHIHBIC CTPATCIUM B PA3/IMYHbLIX CUTYAILUAX,

MP 02 YMEHHE MPOAYKTUBHO OOIIATHCS M B3aMMOJICHCTBOBATh B MPOLECCE
COBMECTHOM ACATENIBHOCTH, YUYUTHIBATH MO3ULUU APYTMX YYACTHUKOB JEITEIILHOCTH,
3(ppexkTUBHO paspeniarb KOH(IUKTHI,

MP 03 BJIAJICHUE HABBIKAMU MO3HABATEIBHOM, YYEOHO-UCCIEA0BATEIBLCKOM
U TPOEKTHOW JEATEBHOCTH, HAaBBIKAMM pa3pelicHuss OpoOseM; CHOCOOHOCTh W
TOTOBHOCTh K CAMOCTOSITEJIbHOMY TMOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3ajad,
MPUMEHEHHIO PA3IMYHBIX METOJIOB MO3HAHUS;

MP 04 TOTOBHOCTh W CIOCOOHOCTH K CaMOCTOSITEJIbHON WH(pOpPMAIMOHHO-
MO3HABATEJIbHON JEATENBHOCTH, BJIAJICHUE HABBIKAMM TMOJYYEHUS HEOOXOIUMOM
uH(popMauu U3 CA0BApPE pa3HBIX TUIOB, YMEHUE OPUCHTHPOBATHCS B Pa3IMYHBIX
UCTOYHHUKAX  MH(OpMALMK, KPUTHYECKHM  OLEHWBATH W  UHTEPOPETUPOBATH
uH(}OpMaIMIO, OJYYACMYIO U3 PA3IMYHbIX HCTOUYHUKOB;

MP 05 YMEHHE HCII0JIB30BaTh CpeacTBa WH()OPMALMOHHBIX 51
KOMMYHHMKAIIMOHHBIX TexHonoruid (manee — HWKT) B pemeHMM KOTHUTHBHBIX,
KOMMYHHMKATUBHBIX M OPraHM3allMOHHBIX 33Ja4 C COOMIOJCHUEM TpeOOBaHMMA
SPrOHOMHUKH, TEXHUKH O€30MAaCHOCTH, TUTHEHBI, PECYPCOCOEPEKEHUS, MPABOBBIX H
ATUYECKUX HOPM, HOPM HH(POPMALIMOHHOM 0€30MaCHOCTH;



MP 07 YMEHHE CaMOCTOSTEIBHO OLICHUBATH W IMPUHAMATH PEIICHUS,
ONPENEAIOIINE CTPATETHIO IMOBEACHUSA, C YYETOM TPOKIAHCKUX W HPABCTBEHHBIX
LICHHOCTEM,

MP 08 BJIQJICHUE SI3bIKOBBIMU CPEACTBAMHU — YMEHUE SICHO, JIOTHYHO U TOYHO
M3JIaraTh CBOIO TOUYKY 3PEHHUsI, UCTIONB30BATh AJICKBATHBIC S3bIKOBBIE CPEACTBA,

MP 09 BJIQJICHAC HABBIKAMHW TO3HABATEIILHON PEePIEKCHr KaKk OCO3HAHWs
COBEPIIAEMBIX JCHCTBUIM M MBICTUTENBHBIX MTPOLECCOB, UX PE3YJIBTATOB U OCHOBAHWA,
I'PAHUL] CBOECTO 3HAHMS W HE3HAHWS, HOBBIX IO3HABATENIBHBIX 3a1a4 U CPEACTB MX
JOCTHKECHHSI.

IIpeamerHsbie pe3yabTaThl (0230Bblil YPOBEHBD):

ITP6 01 copMupOBaHHOCTH MPEACTABICHUA O MAaTEMATHUKE KaK YaCTH MUPOBOIA
KYJIBTYPbl 1 MECTE€ MaTE€MaTHKW B COBPEMEHHOW LMBWJIM3ALMHU, CNOCOOAX OMUCAHHS
SBJICHUIA PEabHOrO MUPA HA MATEMATAYECKOM SI3BIKE;

[TP6 02 cpopMUPOBAHHOCTH MPEACTABICHUA O MATEMATUUYECKUX MOHATHIX KaK
BOKHEHUINNX MATEMATHYCCKUX MOJEIAX, MO3BOJISIIOMMX OMUCHIBATE U U3y4aTh Pa3HbIC
IIPOLIECCEl U ABJICHUS, ITOHAMAHWE BO3MOXKHOCTH AKCHOMATHYECKOTO ITOCTPOCHUS
MaTEMATHYECKUX TEOPHIL;

[TP6 03 BilageHue METOJAMH T0KA3ATEIbCTB U AJITOPUTMOB PELICHHUS, YMEHHAE UX
MPUMEHSTD, TPOBOAUTE JOKA3ATEIBHBIE PACCYKICHUS B XOAE PELICHUS 3a/1a4;

[TP6 04 BiageHWe CTAaHAAPTHBIMA MPUEMAMHU PEIICHUS PALMOHAIBHBIX W
MPPALMOHAIIBHBIX, MOKA3ATENIbHBIX, CTENEHHBIX, TPUTOHOMETPUUYECKAX YPABHEHUN W
HEPABEHCTB, UX CUCTEM; HCIIOJIB30BAHME TOTOBBIX KOMIIBIOTEPHBIX NPOTrpaMM, B TOM
YUCJIE U1 IOUCKA MYTU PELICHNUS W WIUTKOCTPALMU PEIICHUS YPABHEHUH U HEPABEHCTB;

ITP6 05 copMupoBaHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHSATHUSX, UACIX W
METO/IaX MATEMATUYECKOTO aHAIN3a,

[TP6 06 BiagcHUE OCHOBHBIMH TMOHSATHSMH O IUIOCKMX W MPOCTPAHCTBEHHBIX
rEeOMETPUYECKUX (PUrypax, UX OCHOBHBIX CBOWCTBAX, C(OPMHUPOBAHHOCTH YMCHHS
PAcIoO3HABATh TE€OMETPUUYECCKUE (PUTYPBHI HA YEPTEkKAX, MOJENSIX U B PEATbHOM MUDE;
NPUMECHECHHAE M3YYEHHBIX CBOWCTB reOMETpuYecKkuX (uryp u (Gopmysl Jjisi pEUICHHs
IreOMETPUYECKUX 33124 U 334a4 ¢ TPAKTUYECKAM COACP)KAHUEM,

ITP6 07 cpopMUpPOBAaHHOCTh MPEACTABICHUHA O TMpolEeccax W SIBICHUSX,
UMEIOIIMX BEPOSITHOCTHBIM XapakTep, CTATUCTHYECCKUX 3aKOHOMEPHOCTSIX B PEAIbHOM
MUPE, OCHOBHBIX MOHATHSIX 3JIECMEHTAPHON TEOPUH BEPOSTHOCTEH, YMEHUI HAXOAUTh U
OLICHMBAThb BEPOSITHOCTH HACTYIUICHUS COOBITUHA B MPOCTEUINIMX MPAKTUUYECKHUX
CUTYaLMSIX U OCHOBHBIC XapPAKTEPUCTUKY CITy YA HBIX BETUYHH,

[TP6 08 BiagcHMe HABBIKAMHM  HCIIOJIB30BAHHMS  TOTOBBIX  KOMITBFOTEPHBIX
IpOrpaMM NpH PELICHUH 3a/a4;



IIpeamerHble pe3yabTaThl (YIVIyAJICHHbIH YPOBEHB):

[TPy 01 c¢opMupOBaHHOCTHh MPEACTABICHUI O HEOOXOJUMOCTH TOKA3ATEIBCTB
npu 00OCHOBAHUM MAaTEMATHUYECKAX YTBEPXKACHUNA U POJIM AKCHOMATUKU B MPOBEACHUN
JETYKTUBHBIX PacCy>KICHUH;

[TPy 02 cpopMUpPOBaHHOCTHh MOHSATUHHOrO ammapara MO OCHOBHBIM pa3eiiaM
Kypca MaTeMaTHKHW, 3HAHUH OCHOBHBIX TEOpeM, (OPMYJ M YMEHUS MX MPUMCHSTH,
YMEHMSI TOKA3bIBATh TEOPEMBI M HAXOUTh HECTAHIAPTHHIE CIIOCOOBI PELICHUS 3a1a4,

[TPy 03 cpopMUPOBAaHHOCTH YMEHMWI MOJCIMPOBATh pEAJIbHBIE CHTYAllUH,
MCCIEA0BATH MOCTPOCHHBIE MOJIENHN, UHTEPIIPETUPOBATH IMOTYUYEHHBIN PE3YIIbTAaT;

[TPy 04 cpopMupoBaHHOCTH  MPEACTABICHUI 00  OCHOBHBIX  MOHSATHSAX
MaTEMaTHYECKOTO aHAM3a M MX CBOWCTBAX, BIAJCHUE YMCHUEM XapaKTEPHU30BAThH
NOBEACHUE (PYHKIIMIA, UCIOIB30BAHUE MOJYUYECHHBIX 3HAHWMA U1 OMUCAHUS W aHAJIM3a
PEaIbHBIX 3aBUCUMOCTEN;

[TPy 05 BrmageHue yMEHUSMH COCTABIICHHS BEPOATHOCTHBIX MOJENEH 10
YCIIOBUIO 33Ja4M W BBIYUCIICHUS BEPOSTHOCTH HACTYIJIEHHWS! COOBITHIA, B TOM YHCIE C
NpUMEHEHHEM (POPMYJT KOMOMHATOPUKHA W OCHOBHBIX TEOPEM TEOPUH BEPOSTHOCTEH;
MCCIIEA0BAHNS CITyYAMHBIX BEJMYMH 10 UX PACITIPEACIIEHUIO.

OO0mue KoMmereHuuH, (popmupyeMbie B Npouecce OCBOCHUS NMPOrPaMMbI
AHCHHIJIMHBI HA IPeaAnpo(pecCHOHAILHOM YPOBHE

OK 01. Beibuparb cnocoObl pelieHus 3a1a4 NpodeccnoOHaAIbHOM AESITENbHOCTH
NPUMEHHUTENBHO K PA3JIMYHBIM KOHTEKCTaM;

OK 02. OcymecTBisaTe MOWCK, AHAIA3 W MHTEPHPETALNI0 HMHPOPMALUH,
HEOOXOIUMOM 1T BBIMOJIHEHHUS 33124 TPO(HECCHOHATBHOM AEATEIbHOCTH,

OK 03. [InaHupoBaTh W pPeaTU30BbIBaTH COOCTBEHHOE MPO(PECCHOHAIBHOE W
JIMYHOCTHOE PA3BUTHE;

OK 04. Paborate B KOJUIEKTUBE U KOMaHAE, 3PPEKTUBHO B3aMMOJECHCTBOBATH C
KOJUIEraMH, PYKOBOJCTBOM, KITUEHTAMH,

OK 05. OcywmectBisath YCTHYKO M IUCBMEHHYK) KOMMYHHUKALMIO HA
roCy/IapCcTBEHHOM  si3bike  Poccuiickoit  ®Denepanum ¢ y4eToM  OCOOEHHOCTEH
COLMAJIBHOTO M KYJIbTYPHOTOKOHTEKCTA,

OK 09. Hcnonwp3oBaTh WH(POPMALMOHHBIE TEXHOJOTUM B MPO(ECCHOHATBHOU
NEATENBHOCTH,



1.3 Cuctema KOHTPOJIS M OLEHKK PE3YIbTATOB OCBOCHUS 00YYAOIIMMHUCS TPOrPAMMBI
y4eOHOMN AUCIMITAHBI

OGpazoBaTesibHBIE Pe3yJIbLTATHI

@®opMbI H METOABLI KOHTPOJISI H OLEHKH

Pe3yJIbTATOB O00yUeHHS

JIH4YHOCTHBIE pe3y

bTATHI 00yUYeHHSs

JIMuHOCTHBIC PC3YIbTATHI:

JIP 05  chopMUPOBAHHOCTh OCHOB CAMOPA3BUTHS H
CaMOBOCTIUTAHHS B COOTBCTCTBHH c
OOIICUCIOBCUCCKUMH  [ICHHOCTAMH M HACAJaMHU

IPaXIAHCKOTO ODIIECTBA, TOTOBHOCTh M CHOCOOHOCTH
K CaMOCTOSTCNBbHOM, TBOPYECKOH M OTBETCTBEHHOM
ICATCIBHOCTH,

JIP 06
MOJHUKYJIBTYPHOM MHPE, TOTOBHOCTh H CHOCOOHOCTB

TOJCPAHTHOC CO3HAHUC U MOBCACHUC B

BCCTU OUAJIOr € APYIrUMHU JIIOABMU, OOCTUTraTh B HCM

B3AUMOIIOHMMAHUSA, HAXOAWTh OOImpe Uead u

COTPYAHUYATH [Isi HX JOCTIKCHHS, CIIOCOOHOCTh

OPOTUBOCTOATDH naACOJIOTHH OKCTpCMU3MA,

HAIHOHAM3MA, KCCHO(OOUH, AUCKPUMHHALIMKA TI0

COUAJIbHBIM, PCIUTHO3HBIM, PacoBbIM,

HAIMUOHAJIBHBIM TIPU3HAKaM ©W APYIrUM HCTATUBHBIM

COHAJIbHBIM ABJICHUAM

JIP 07

JCTbMHU

HAaBBbIKH COTPYAHUUCCTBA CO CBCPCTHUKAMU,

MIQJIICTO  BO3pacTa,  B3POCHBIMH B
00pa30BaTeIbHOM, OOIICCTBCHHO MONE3HOH, VUcOHO-
UCCICAOBATEAbCKON, TPOSKTHOM U JAPYIUX BHIAAX

JCATEIBHOCTH,

JIP 08
OCHOBE YCBOCHUS OOIIEUETIOBEUECKUX ICHHOCTEH,

HPABCTBCHHOC CO3HAHUC U MNOBCACHUC Ha

JIP 09
B TOM YHCJIC CaMOOOPA30BaHUIO, HA MPOTKEHUH BCEH

FOTOBHOCTh U CIIOCOOHOCTh K OOPa30BaHMIO,

KU3HHU, COBHATCIIBHOC OTHOLICHUC K HCIPCPBIBHOMY

00pa30BaHUIO Kak VCIIOBHUIO VCIICITHOH

poh)eCCHOHATBHOMN U OOIICCTBCHHOH JCATCIbHOCTH,

JIP 10
3CTETUKY

SCTCTUICCKOC OTHOIINCHUC K MHUPY, BKIIIOYAA

6LITa, HAy1IHOI'O nu TCXHHUYICCKOTO

TBOPYECTBA, CIIOPTA, OOIICCTBEHHBIX OTHOIICHHIA,

JIP 13

BO3MOXKHOCTCH pcanusanuu COOCTBCHHBIX KM3HCHHBIX

OCO3HAHHBIA BEIOOP Ovayineil mpodeccnu u

Bxoouoii konmpoJie:
TECTUPOBAHHUE
Texywuiit KORmMpo/b:

- YCTHBII KOHTPOJIb: YCTHBIH PpOHTATBHBII
onpoc; paboTa B MHUKPOTPYyIIax
(obcyxaenue), HUPC

- IMCbMEHHbII KOHTPOJIb: IUKTAHTHI Ha
OCHOBHBIC MTOHSITHS U TEMBbI, PSIICHNUC YICOHBIX
3aJa4; PeLICHUE CUTYALMOHHBIX 3a]a4; PEIICHUE
po(heCcCHOHATBPHO HAPABICHHBIX CHTYAIMOHHBIX
3ajaq; aHATH3 U npeoOpa3oBaHUE TCKCTA

- KOHTPOJIb ¢ NOMOIIBI TEXHHYECKHUX CPeJCTB U
HH(]OPMANHOHHBIX CHCTEM: TECTHPOBAHNE

Pybesicuviit Konmpov:
-KOHTpOIBHAs padoTa

- TCCTUPOBAHHUC

- PCHICHUC CUTYALIMOHHBIX 3a1a4

-c00ECEI0BAHKE 0 PEIICHHIO CUTYAIIMOHHBIX 33124




IUTaHOB; OTHOIIEHHUE K npoeCCHOHATBHON

ACATCIBHOCTU KaK BO3MOXHOCTU YUACTUA B PCHICHUU
OOIICCTBEHHBIX,

JHUYIHBIX, roCcy1apCTBCHHBIX,

OOIICHAIIMOHATBHBIX MPOOIEM.

MeranpeameTHbIe pe3

YJAbLTATHI 00y4YeHHsI

MeTanpeaMeTHBIE PE3YIIbTATHL:

MP 01

ACATCIBHOCTH H COCTABJLITH IIJIAHBI ACATCIBHOCTH,

YMCHHUC CaMOCTOATCIBHO OHNPCACIATh HCIU

CaMOCTOSITCIBHO OCYIICCTBIIATh, KOHTPOJIHMPOBATE U
KOPPCKTUPOBATh JICATCABHOCTD, WCIOJIB30BATh BCC
BO3BMOXKHBIC PECYPCHI AT JOCTHXKCHUS TTOCTABICHHBIX
LC/ICH U PeaTn3aliy MIAHOB ACATCIPHOCTH, BHIOUPATh

YCIICHIHBIC CTPATCTUU B PA3INYHBIX CUTYAIUAX,

MP 02 ymenue
B3aUMOICHCTBOBATh

MPOIYKTUBHO 00IIATHCS u

COBMECTHOH

JPYTUX
VUACTHUKOB JACATCIBPHOCTH, 3((EKTHBHO pa3periarb

B Iporecce

ACATCIbHOCTH, YUIUTBIBATD TIO3HIINH

KOH(ITHKTBHI;
MP 03 BmageHue HAaBBIKAMH TMO3HABATCIILHOM,
yaeOHO-UCCIIE JOBATEIbCKOM a MPOCKTHOU

JCATCIBHOCTH, HABBIKAMH paspelicHUs mpodieM;
CHOCOOHOCTh M TOTOBHOCTh K CaAMOCTOSITCIBHOMY
MNOUCKY METOJOB PCIICHHsI MPAKTUUCCKUX 33724,

NPUMCHCHUIO PA3JIUYIHBIX MCTOAOB ITO3HAHUA

MP 04
CaMOCTOSTEIBPHOW  HMH(POPMALMOHHO-TIO3HABATSIbHOM

TOTOBHOCTD U CIIOCOOHOCTD K

JCATCIBHOCTH,  BIAJACHHC  HABBIKAMHU  MOIYYCHUS
HCOOX0oauMON wuH(OPMAIMK W3 CIOBApeH pPa3HBIX
TUTMIOB, YMCHUC OPHUCHTHPOBATHCA B  PATUUHBIX
WCTOYHUKAX HH(POPMALMU, KPUTHICCKH OLCHUBATH U
MHTCPIPETUPOBATh HHPOPMAIIHIO, MONMYyYacMYyH) U3

Pa3IUIHBIX HCTOYHUKOB,

MP 05 ywmenue
UHGPOPMALTHOHHBIX U KOMMYHHKALIMOHHBIX TEXHOJIOTHN
HKT)

KOMMYHUKATUBHBIX W OPraHU3allMOHHBIX 3ada4d C

HUCMOJb30BATH cpeacrea

(manee B  PCLICHUH KOTHUTHUBHBIX,

coOmoacHreM TpeOOBaHUH 3PrOHOMHKH, TEXHHKU

0e30MacHOCTH, THT'HCHBI, pecypcocOepeKeHus,

MPABOBBIX U 3THYECCKUX HOPM, HOPM HH(OPMALIMOHHON
0C30IIaCHOCTH;

MP 07 ymeHHE CaMOCTOATEIBHO OICHHMBATH U

Bxoouoii konmpoJie:
TECTUPOBAHHUE
Texyuwuiit KORmMpo/b:

- YCTHBII KOHTPOJIb: YCTHBIH PpOHTATBHBII
onpoc; padoTa B MUKporpymax (00CykacHue);
coobmenus, pedeparsr, HUPC

- IMCbMEHHbII KOHTPOJIb: TUKTAHTHI Ha
OCHOBHBIC MTOHSITHS U TEMBbI, PSIICHNUC YICOHBIX
3aJa4; PeLICHUE CUTYALMOHHBIX 3a]a4; PEIICHUE
po(heCcCHOHATBPHO HAPABICHHBIX CHTYAIMOHHBIX
3ajaq; aHATH3 U npeoOpa3oBaHUE TCKCTA

- KOHTPOJIb ¢ NOMOIIBI TEXHHYECKHUX CPEeJCTB U
HH(}OPMANHOHHBIX CHCTEM: TECTHPOBAHNE

Pybesicuviit Konmpov:

-KOHTpOIBHAs padoTa

- TCCTUPOBAHHUC

- PCHICHUC CUTYALIUOHHBIX 3a1a1

cobeceI0BaHKC MO PELICHHIO CUTYALMOHHBIX 33,134

Ilpomesicymounas ammecmayusi: peuierue
YueOHbIX 300a4




MIPUHAMATh ~ PELICHHS, ONPEICIAIONINE CTPATETHIO
MOBEJCHUSA, C YUETOM TPaKIAHCKUX W HPABCTBEHHBIX

HCHHOCTCH;

MP 08

ACHO, JIOTUYHO U TOYHO H3JIaratb CBOK TOYUKY 3PCHMHA,

BJIAACHUC A3BIKOBBIMU CPCACTBAMU — YMCHHUC

HUCMOJb30BaTh AACKBATHBIC A3bIKOBBIC CPCACTBA,

MP 09
pedIekcHH Kak OCO3HAHUS COBEPIIACMBIX JCHCTBHU H

BIQACHHUC HaBbBIKaMH MO3HABATCIFHOM

MBICTHUTC/IBHBIX mponccCoB, Ux  pPC3yabTaTroB u

OCHOBaHHﬁ, rpanui] CBOCro 3HaHUA U HC3HAHUA, HOBBIX
MO3HABATCJIBHBIX 3a1a U CPCACTB UX JOCTHXKCHUS.

BEJIMYMH M0 UX PaCHpPEACICHUIO.

ITpeameTHbIe pe3yn

bTATbI 00y4YeHHS

IIpenmeTHBIE PE3yIBTATHL:
Ha 0230BOM VPOBHE JOJKHBI OTPAXKATh!

I1P6 01 cdopMupOBaHHOCTE  OPEACTABICHHH O
MATEMAaTHKEC KaK YacTH MHUPOBOH KVIBTYPBI U MECTE

MAaTeMAaTHKU B COBPCMCHHOM IUBHIM3ALIMH, CIIOCODAX

ONMHCAaHWSI  SABICHUH  PEaJbHOTrO MHpa ~ Ha
MaTEMaTHYCCKOM SI3BIKE;

I1P6 02 cdopMHPOBAaHHOCTE  NHPEACTABICHHHA O
MATCMaTHYECKUX  MOHATHAX ~ Kak  BRKHCHINHX

MATCMATHYCCKHUX MOACIIIX, IO3BOJIAIOINHUX OIMHCHIBATH
U U3Yy4YaTh PA3SHBIC MPOLICCCHI U ABJICHUA, NMOHUMAHUC

BO3MOIKHOCTHU AKCHOMATHYCCKOTO MIOCTPOCHUS
MaTEMaTUYECCKUAX TEOPHI;

ITP6 03 BraageHWEe METOZAMH  JIOKAa3aTEIbCTB |
QITOPUTMOB  PCIICHHUS, VMCHHAC UWX TPUMCHSATS,

OPpOBOAUTE AOKA3ATCIIBHBIC PaACCYXKACHUA B XOAC
PCHICHUA 3a0at,

[1PG 04 BmaxeHue
perieHus

CTAaHAAPTHBIMU npueMaMu

panroOHaIbHBIX n HUPPALMUOHAIBHBIX,

NOKAa3aTCJIbHBIX, CTCICHHBIX, TPUTIOHOMCTPHYCCKUX
ypaBHCHI/II\/'I " HCPABCHCTB, UX CUCTCM, UCHOJIb30BAHUC
TOTOBBIX KOMIIBIOTCPHBIX MPOTrpaMM, B TOM YHUCIIC AJIA
NOUCKa NyTH PCHICHUA HW WIMHOCTPAUN PCHICHUA

VPaBHEHUI U HEPABEHCTB;

00
METOAAX

ITPG 05 chopmMupoBaHHOCTh  TPSACTABICHHI

OCHOBHBIX TIOHATHAX, nacAax u

MATCMATHYCCKOTO aHAIN3A,

Bxoonoii koumpons 3nanuii:
TECTHPOBAHUE
Texkyujuii Konmposp:

- YCTHBII KOHTPOJIb: YCTHBIH PPOHTATBHBII
ompoc; padoTa B MUKporpymax (00CyxkacHue);
coobmenus, pedeparsr, HUPC

- IMCbMEHHbII KOHTPOJIb: IUKTAHTHI Ha
OCHOBHBIC MTOHITHS U TEMBbI, PSIICHNUC YICOHBIX
3aJa4; PeLICHUE CUTYALIMOHHBIX 3a]a4; PELICHUE
mpo(eCcCHOHATBPHO HAPABICHHBIX CHTYAIUOHHBIX
3ajad; aHATH3 U NpeoOpa3oBaHUE TCKCTA

- KOHTPOJIb ¢ NOMOIIBI TEXHHYECKHUX CPeJCTB U
HH(OPMANHOHHBIX CHCTEM: TECTHPOBAHNE

Pybesicuviit Konmpov:

-KOHTPOJBHAs padoTa

- TCCTUPOBAHHUC

- PCHICHUC CUTYALIMOHHBIX 3a1av

cobece0BaHKE MO PELICHHIO CUTYALMOHHBIX 33,134

Ipomesicymounas ammecmayusi: peuterue
YuebOHbIX 300a4




I1P6 06 BragcHUE OCHOBHBIMH MOHATHAMH O INIOCKHX
U MPOCTPAHCTBCHHBIX TCOMETPHUSCKUX (UTYpax, HX
OCHOBHBIX CBOHCTBax, C(OPMHUPOBAHHOCTh YMCHHS
pacno3HaBaTh rEOMETPHICCKUE (PUTYPHI HA UCPTEIKAX,
MOJC/ISX U B PEATBHOM MHUPE; MPUMECHCHHUE U3YUCHHBIX
CBOWCTB reoMeTpudeckux ¢uryp u ¢opMyn s
PCIICHUS TCOMCTPHYCCKUX 3a7ad  ©W  337ad ¢
MPAKTHYCCKUM COJCPKAHUEM

I1P6 07 cdopMHPOBAaHHOCTE  MHPECACTABICHHH O
MNpoLECCax M SIBICHUSX, HUMEKINHUX BEPOSTHOCTHBIN
XapakTep, CTAaTUCTHYECKUX  3aKOHOMEPHOCTSIX B
peaJbHOM MUPE, OCHOBHBIX MHOHSATHSIX 3ICMEHTApHOM
TEOPUH BEPOATHOCTEN; YMEHHUI HAXOAUTh U OLICHUBATh
BCPOATHOCTH HACTYIUICHHUS COOBITHH B TPOCTCHINUX
HNPaKTUYECKHUX CUTYyaIUsIX u OCHOBHBIE
XapPAKTCPUCTHKU CIYYANHBIX BEJIHUUH;

[1PG 08 BmageHue HaBBIKAMH HUCITIOJIb30BAHUS
TOTOBBIX KOMITBIOTCPHBIX MPOTpPaMM TIPH PCIICHUU
3a7a4;

Ha VIiIyOJICHHOM YPOBHE JOJKHBI OTPAXKATh!

[Py 01 cdopMHupOBaHHOCTE  MOPEACTABICHHH O
HEOOXOAUMOCTH JOKA3aTeIbCTB IPH OOOCHOBAHUH
MaTeMaTHYECKUX YTBEP)KAEHUH U PO AaKCUOMAaTHKH B
MIPOBEACHUH A TyKTUBHBIX PACCYKICHHI;

[Py 02 cdopMHpPOBAaHHOCTE HOHATHHHOTO ammapara
[0 OCHOBHBIM pazjeiaM Kypca MaTeMaTHKH; 3HaHHH
OCHOBHBIX TeopeM, GOPMYI H YMEHHS UX MPUMEHAITH;
YMEHMS ~ JO0Ka3plBaTh  TEOPEMBI W HAxXOIHUTh
HECTAHAAPTHBIE CIIOCOOBI PEIICHMS 3a4a4;

[Py 03 cdopMHUpPOBAaHHOCTE YMECHHH MOJECIUPOBATH
peanpHBIE CHUTYaIlMM, HCCIEAOBaTh ITOCTPOCHHBIC
MOJEIIH, HHTEPIIPETHPOBATH TIOIYICHHBIH PE3YIbTAT;

[Py 04 cdopMupoBaHHOCTE  MPEACTaBICHUH 00
OCHOBHBIX TIOHATHAX MATCMATHYCCKOTO AaHAIHN3a U HUX
CBOWCTBAxX, BIQJACHHEC YMEHHEM XapaKTCPHU30BaTh
TIIOBCACHUC (I)YHKI_II/II\/'I, HUCIOJBb30BAHUC MOJTYYCHHBIX
3HAHUH AJIsL ONMUCaHUA u aHaan3a PCaAIbHBIX
3aBUCUMOCTCH,

ITPy 05 BrageHme YMEHUAMH COCTABICHHUA
BCPOATHOCTHBIX MOJCJICH MO YCIOBHUIO 3a1a4H U
BBIYHCIICHHS BEPOSITHOCTH HACTYIUICHHS COOBITHH, B
TOM YHCIE ¢ MPUMCHEHHEM (PopMy KOMOMHATOPHKH U




OCHOBHBIX TEOPEM TEOPUHU BEPOSTHOCTEH,
UCCIICAOBAHHUS CITy4alHbIX




2. 3AJIAHUSI JULS KOHTPOJISL M OLEHKU OCBOEHUS TIPOI' PAMMBI
YUYEBHOU JUCIHUTUIUHEI

KoHTposib ¥ OlleHKa OCBOEHMS y4e€OHON MUCIUIUIMHBI MPOBOAUTCA B (HOpME:
YCTHOTO OMPOCa, MUCbMEHHBIX TPOBEPOUHBIX PAOOT, BHIMOJHEHUS TECTOBBIX 3aJaHUiA, a
TaK)KE MPAKTHYECKUAX PadoT.

Kpurepnu oLieHKH yCTHOTO OIpoca:

«5» - OTBET NMONHBINA, APTYyMEHTUPOBAHHBIN

«4» - OtBeT TpeOyET NONOTHEHMIHA

«3» - OTBET paCKPBIBAET C HABOISIIMMHU BOIIPOCAMHU

«2» - OTKa3pIBACTCAd OTBEYATH

Kpurepun onieHMBaHus TECTOBBIX 3aJaHUI

TecT oneHUBaeTCs O S-0aIbHON 1IKAJIE CICTYOIIMM 00pa3oM:
Onenka «5» coorsercTByeT 91% — 100% npaBHIIBHBIX OTBETOB.
Onenka «4» cooreercTByeT 71% — 90% npaBUIBHBIX OTBETOB.
Onenka «3» cootBercTBYET 51% — 70% npaBUIBHBIX OTBETOB.

Onenka «2» coorBercTByeT 0% — 50% npaBuIbHBIX OTBETOB.

Kputepuu oneHkH padoThl CTYI€HTOB HA IPAKTHYECKOM 3aHITHH

1. Kputepuu OlIeHKH BBITIOJIHEHUS TIPAKTUUECKUX 3aJaHHH.

OrneHka «OTJIMYHO» CTABUTCS, €CIAW CTYJCHT BBIMOJHUI PpadboTy B TOJHOM
o0beMe C COOMIOACHUEM HEOOXOAMMOM IOCICAOBATEILHOCTH JCHCTBUM, B OTBETE
MPaBUJIbHO M aKKypaTHO BBHIMOJHSAET BCE 3amMCH, TaOJMIIBI, PUCYHKH, TIpadukw,
BBIYMCJICHHS, IPABUJILHO BHITIOJHACT aHAIN3 OITUOOK.

OreHKa «XOpOoIo» CTABUTCS, €CIM CTYJACHT BBIMOJHWI TPeOOBAaHUS K OIEHKE
"5", HO IOMYIIEHBI 2-3 HENOYETA.



OngeHka «yJIOBJIETBOPUTEIBLHO» CTABUTCS, €CIM CTYJCHT BBIMNOJIHWI PadoTy HE
MOJIHOCTHIO, HO OOBEM BBINOJHCHHOW 4YacTW TAaKOB, YTO IMO3BOJISET TMOJYYUTh
MPaBUJIbHBIC PE3YJIbTATHl U BBIBOJABI, B XOJAC MPOBEACHUS paOdOThl ObUIM AOMYIICHBI
OIITNOKH.

OngeHKa «HEYIOBJIETBOPUTEIIBHOY» CTABUTCS, €CJIA CTYACHT BBITOJHWI PadoTy HE
MOJIHOCTBIO WJIM OOBEM BBIMOJIHEHHOW 4YacTW paldoThl HE TO3BOJISIET CHEIaTh
MPaBUJILHBIX BBIBOJIOB;

2.1 3apanvs s BXOJAHOIO KOHTPOJIA
IoBTOpEHNE MIKOJIBHOI0 Kypca MATEMATHKH

BxoaHoi KOHTPOJIb

Bapuanr 1
Yacrs 1

1. HaliiuTe 3Ha4Y€HUE BBIPAKECHUS

11
4,4 % 2,5

2. Kakoe u3 ciaenyrommx Yuces 3aKI0YeH0 Mexay uncnamu 9/19 u 5/9?

1)0,2

2)0,3

3)0.4

4)0,5
3. Haitnure 3nauenme Beipakenus V20 X 18xv30

1) 60v6












17. Y3 0aHOM TOYKHM KPYTrOBOM TPACChI, JIMHA KOTOPOM 12 KM, OTHOBPEMEHHO B
OJTHOM HAITPaBJICHUW BbIEXaIM J1Ba aBTOMOOWIIA. CKOpPOCTh neEpBOro pasHa 90 km/4, u
yepe3 40 MUHYT MOCIE cTapTa OH ONEpeKall BTOPOi Ha OAMH Kpyr. Haiiaure ckopocTs
BTOPOTO aBTOMOOHJIS.

18. Otpesku AB u CD sBISIOTCS XOpAaMH OKPY»KHOCTH. Haliaure umHy XOpab
CD, ecmu AB = 18, a paccTosiHUS OT LEHTpa OKpYHOCTH 10 X0pa AB u CD paBHbI
COOTBETCTBEHHO 12 1 9.

Bapwuanr 2

Yacte 1

1. Halimute 3HAUEHWE BEI HUAS
alIuTe 3HAUCHUE BBIPAXKE 7508

2. OaHo n3 uncen 4. .8.9.13 OTMEYEHO HA MIPAMOM TOYKOI
‘ 11711711711 P '

6 0',1 0',2 OI,3 Ol,4 OL5 01,6 _0;7 0:8 0‘,9 i'
1=
2)=
3)=
4o
3. Haiiwre 3uavenye peipaxerns (VO7 + 2)

1) 93+4+/97
2) 101+44/97

3) 101+2v/97
4)93

4. Haiimure KOpeHb ypaBHeHUS —1—3x=2x+1









17. Y3 0aHOM TOYKHM KPYTOBOM TPACChI, IJIMHA KOTOPOM 21 KM, OTHOBPEMEHHO B
OJIHOM HAITPaBJICHUW CTAPTOBAIM ABA aBTOMOOMSL. CKOPOCTh MEPBOTO aBTOMOOHJIS
paBHa 85 KM/4, 1 uepe3 45 MUHYT TOCTIE cTapTa OH ONEPEKal BTOPOd aBTOMOOWIIb Ha
oJmH Kpyr. Haliiute ckopocTh BTOPOTO aBTOMOOHIIS.

18. ¥Yrael B u C tpeyronsauka ABC paBHBI COOTBETCTBEHHO 63° 1 87°. Haiinure
BC, ecim pagnyc OKpPY>KHOCTH, ONAUCAHHOM OK0JIO TpeyronibHuka ABC, pasen 11.

Bapwuanr 3
Yacrs 1
1. Haitnure 3nauenue Boipaskenus 0,7 X (—10)3-20
2. Mex/ly KakuMH 9ACIaMH 3aKITIOYEHO YncIo V60?
1)20 u 22
2)7u 8
3)59u6l
4)3u4
3. Haligure 3Ha4YeHUE BBIPAKEHUS (m + 4)2
1) 56+4/40
2)24
3) 56+8v40
4) 24+8V40

4. Pemare ypaBHeHue 12 - 3x = 5x + 8

5. Ha pucyHkax n3o0paxensl rpadpukn GyHKIMH Buga y = ax2+bx + .
YCTaHOBUTE COOTBETCTBUE MEKAY I'padukamMu PyHKUMNA U 3HAKAMHA

K03 (puuueHToB a u b.










































16. Pemmte ypasHenue (x—1) (x2+8x+16) = 6 (x+4).

17. Ilepbie 300 kM aBTOMOOMIIb €XAJT CO CKOPOCTHIO 60 KM/4, cneayromue 315
KM CO CKOpOoCThiO 90 kM/u 1 mocniennue 120 kM co ckopocThro 80 km/4. Haiigure
CPEIHIOI0 CKOPOCTh aBTOMOOWIISI HA MPOTSHKECHUM BCETO MYTH.

18. Tpeyronenuk co cropoHamu AB = 15 u AC = 17 BnmcaH B OKPYKHOCTb.
Haiimure pammyc 5TOH OKPYKHOCTH, €CIIM KOCHHYC YIVIA MEXKIY 3TUMU CTOPOHAMH
pasen 45/51.

2.2 3amanus I TEKYIIETO KOHTPOJIS

Pasznen 1. Anredpa
3ananus 11 TEKYIero KOHTPoJIsi yCneBaeMoCTH

Tema 1.1 Pa3zButrue nOHATHS 0 YHCJIC
Ilepeyens BOnpocoB JIs1 YCTHOTO ONpoca:
1. Taiite onpenenecHue OOBIKHOBEHHOM ApoOH.

2. ChopmynupyiiTe OCHOBHOE CBOMCTBO ApoOu. [1pH 0TBETE HA BONPOC
UCTIOJIB3YHTE CIIPABOYHBIE MATEPUATTBI

3. MOKHO 7T MPUMEHSATH K APOOHBIM YMCIIAM 3aKOHBI CIIOKCHUSI 1 YMHOKCHHS
HATYPAaJIbHBIX YUCEN?

4 Kakue uncia Ha3bIBAOTCS HaTypaibHbIMU? [Ipr OTBETE HA BONPOC
WCIOJIb3YHTE CIIPABOYHBIE MATEPHAITBI

5.Kakue unciia Ha3pIBAKOTCS MPPALMOHATIBHBIMU U KaK 0003HAYaeTCsl MHOKECTBO
WPPALMOHATBHBIX YU CEIT?

6.Kakue BbIUMCIICHUS HA3bIBAKOTCS NPUOIKEHHBIMA? [ [pUBEIUTE TPUMEDPHI
MCIOJIb30BaHUsl TPUONMKEHHBIX BBIUYMCIICHUN B c(pepe CBOEH AEATEIbHOCTD?

BueayautopHasi caMocTOsITe/IbHAsI paGoTa:
[ToaroTOBUTH COOOIIEHNE C TOKIAMOM-TIPE3ECHTAITUCH TIO TEMaM:

1.  Maremaruka KaKk METOJI M SI3bIK TIO3HAHUS OKPYIKAIOIIETO MUPA,
2. U3 uctopum apoodeii;
3. KTt0 n300pén nyns;



CoBepLICHHBIE YUCIA,

MaremaTnueckne 3HaHus B ApeBHEN Pycu (MeTposorus),
Hcropus cuéra;

Cnosxxenue uncen GuboHavuH,

JIpeBHHE CIOCOOBI YMHOKCHHS,

Pa60Ta B padoueii Terpaau. Llenbie u panmoHaNbHbIC YnCia. [[€HCTBUTEIBHBIE
yucaa. Buasl norpemHoctei. [pubnmskenHsie Beruncienus. [lorpemmnoctu
npuOI>KeHUH. JIeHCTBUTENBHAS 1 MHUMAs YaCTH KOMIUIEKCHOTO uncia. JleicTBus ¢
KOMILJIEKCHBIMA YU CIIAMMU.

NN B

3ananue:

(MMCbMEHHAsl MPOBEPOYHAs padoTa MO BBHIMOIHCHHUIO 33JIaHUIl ¢ Pa3BEPHYTHIM
OTBETOM

Haiinure 3HaYeHUE BBIPOKECHUI:

)_a

(-22-2)-160

2. (2___2 5) 70

3. (4322 — 568%): 1000
4.4,6-3,9+1,74
5.2.2-1,7

7 21
6. 4.4

58-53
7.2:0.04 + 34

11 3

8 (1‘;?)-5

2, .3,
9.—;:;—

10. 48 - 1110 448
11. (512)3: 537
12.1,6 - 102 1a 4 - 102
_3\2
13. 82
3
gll.32-2
4_7
15.3,4-102+1,8- 103
4 5
16. (2;— 1,2) 52
7,7
'37—&7
3 11
18.0,21:2 + —




20. (—2 + i) "

7 3V5+10 . 3-5-+§

23. 8076 . 64012
24, 53V7-1. 5177, 52V7-1

25.4-72 +6- 7>
JleficTBHE HAJl KOMIIJICKCHBIMH YHCIIAMH:
1. (3 + 2i)?

o
1-i
(5 + 20 + (3 — 4i)
1+2i

" 2+3i
(1 +20)3
20

1+i
.(54+2)(3 —4i)
443
52§
. x24+25=0
10.x2-2x+2=0
11.x2—-2x+5=0
12.x*+4=0

3+i  3-i
13.3—_i+m
—/3+3i

1+i
A+DH(A-i)

(142i)2
V2

16. V2+6

17. m? + n?

18. 4a? + 9b?

19. 49a? + 25b?

20.x*2+4x+13=0

21.x2—6x+25=0

2. x1=1+i;x,=2—-1

23.x, =7+ 3i;x, =2 — 3i

24 (a+1+D(a—1+ida—-1-D(a+1-1i)
25.((3i +4) + 5i)((3i — 4) — 5i)

26 (x+2+3D(x—24+3D(x+D(x—1)

N I o N VR N

14.
15.




Haiinure nefcTBUTENBHBIC YACA X U Y, €CIU:
L21—4i+4=3i—2+2y
2 A1+D)x+A—-Dy=3—-1i
3.243Dx+2+3D)(x+y)=7—-8i
4. 2x—3yi)(2x + 3yi) + xi =97 + 2i
Beraucnuthb

2 1, 1 1,
L(22+350) - (3+150)
2. (44 3i) —0(2)
3. (—3.5i)(—4.51i)
4. (1 —+3i)(V3 + V6i)
5(2+5)%*3-10)
6. (1+20)%*(1 — 2i)?
7.(2+3D)(3 —2i0)

Tema 1.2. KopHu, cTenenu u Jorapupmbi
3ananus 11 TEKYIIEro KOHTPOJIsl yCIIeBaeMOCTH

[lepeyeHb BONPOCOB [UIsl YCTHOTO ONMpoca

1. Kakum 4uCiioM MOKET OBITh OCHOBAHHE CTEIICHU?
2.YT0 3HAUUT BO3BECTH YHCIIO B N-YIO CTEICHB?

3.Yro Ttakoe norapupm? Ilpu OTBETE HA BOMNPOC MCMONB3YHTE CHPABOYHBIC
MaTepraIbl

4 Kak Ha3bIBaeTCs ONepalus HaxoKIeHus jJorapumon?

5.1 BCEX M moKaszareseit cBoiicTBa 0iMHaKOBEI? [IpuBeMTe mpuMepsl.
BueayauropHasi camocrosiTesibHast padora:

[ToAroTOBUTE COOOIIEHUE C TOKIAIOM-TPE3CHTALIUEHN 110 TEMAM:

1. CTpaHHLbI KICTOPHH O JIorapudmax

2. CrapuHHBIE MEPBI

3. [ndpel pa3HBIX HAPOAOB U 3MOX

4, 06 Apxumene

PabGora B paGoueii TeTpaan. BEITIOTHEHUE ONMUMITHATHBIX 3Q/ITAHHM,

BBITIOJTHEHUE MPAKTHYECKUX padoT o TeMaM: «IIpeoOpazoBaHue CTENEHHBIX
BBIpOKEHMIT», «IIpeoOpa3oBanus anreOpandeckux BeIpakeHui», «IIpeodbpazoBanne
PALMOHATBHBIX, UPPALMOHATIBHBIX, CTENEHHBIX BRIpAKEeHUWY, «I [peoOpazoBanue
NOKa3aTeNbHBIX BEIPAKEHUNY, «IIpeoOpazoBanue morapupMmuueCKiX BEIPOKCHHI.



3ananue:
MUCbMEHHAs TPOBEpOYHas padoTa MO BBIMOJTHCHUIO 3aJaHWA C pa3BEPHYTHIM
OTBETOM

Haiinure 3HaueHUE BBIPAKCHUI:

a)logi8 —1o0g127 6)log,,3 +10g,4 B) 32logz4
2 3

Haiinure obnacte onpeneneHust (GyHKIHH:

2_
a)a=log,(4—3x—x3)6)y= loglxs—er4
7

9—x2
Hano: 1g2 = a;1g3 = b. Hatioume 1g24

Breraucnure:

Tema 1.3.OCHOBBI TPUTOHOMETPHUH

3ananus 11 TEKYIIEero KOHTPOJIsl yCIeBaeMOCTH
IlepeyeHns BONPOCOB /ISt YCTHOIO OMpoca:

1.9T0 Takoe uncinoBast OKpPy>KHOCTb?

2 Ilepeuncnnte MpU3HAKKA YUCTOBOMH OKPYKHOCTH.

3. Kakas BenMurMHa MPUHUMAETCS 34 €AMHUIY U3MEPEHUS MIPU TPALYCHOM
WU3MEPEHUH YTIIOB?

4.Yro takoe panuan? [Ipu oTBETE HA BOMPOC UCTIOIB3YHTE CIPABOYHBIE
MaTepuaibl

5.1To xakum ¢opMmyJiaM IEPEBOJAT TPAAYyCHYIO MEPY yTJja B paJHaHHYIO U
Ha000poT?

Bueayauropuasi camocrositesibHast padora: [1oaroroBuTh COOOIIEHHE €
JTOKJIQIOM-TIPE3CHTALAEH 10 TEMAaM:

1 O NpoOUCX0KIEHUN TPUTOHOMETPHHI

2 TeHb U pOXKACHUE TaHIEHCA

3. Benukas TpuroHomMeTpus

4 O IPOUCXO0KIEHNN EAUHUL U3MEPEHUS YTIIOB

PabGora B paGoueii Terpaau. BeINOMHCHWE OTMMITHAIHBIX 3aIaHUN 1
BBINIOJITHCHHE TPAKTUYECKUX PAOOT MO TeMaM: « BrIuncCiieHrne 3HaUECHUi CHYCca U



KOCUHYCa», « BhIUMCIICHUE 3HAYEHUI TaHT€HCA U KOTaHTeHCay, «Pemenue 3ana4y Ha
OCHOBHBIC TPUTOHOMETPUYECKUE TOXKICCTBAY.

3ajganue:

MUCbMEHHAs TPOBEpOYHas padoTa MO BBIMOJTHCHUIO 3aJaHWA C pa3BEPHYTHIM

OTBCTOM

1. IlpuBeMTE K HAMMEHBIIEMY 3HAYEHUIO MOJOXKUTEIBHOTO APIryMEHTA:

a) cos 123°0) tg 256°B) sinlf—:
2. IlpeobpasyiiTe B NpOU3BEACHUE:

a) cos 50°+ c0s20°6) sin2a — sin 10«

sin a+sin 3a

3. Yopocture ——————
cos a+cos3a

Tema 1.4.®yHkuuH, UX CBOHCTBA U rpaduku
3apanus 11 TEKyIIEero KOHTPOJIsl yCIeBaeMOCTH

Ilepeyens BOnpocoB JIs1 YCTHOTO ONpoca:
1. MaiiTe onpeneneHue pyHKIUH.

2. Yro HazwiBacTcs 00nacThio onpencnenus pynkumuu? [1pu oTBETE HA BONPOC
WCIOJIb3YITE CIIPABOYHBIE MATEPHAITBI

3. UTo Ha3bIBAKOT HYJIIMH (PyHKIMN?

4 Tlepeuncanre cnocoObl 3a1aHus (PyHKIUH.

5. Jlaitte onpenenenue Bo3pacTaromei (yObIBaromen) GyHKINH.
Bueayauropnasi camocrositesqibHasi padora:

[ToAroTOBUTE COOOIIEHUE C TOKIAIOM-TPE3CHTALIUEHN 110 TEMAM:

1 Hukonaii BacunbseBru borono0os

2 Crpanulpl HCTOPUHA

3. Maremaruueckass CMMBOJIMKA

4 ['paduueckoe perieHre ypaBHEHUH 1 HEPABEHCTB

5 CrnosxeHne rapMOHUYECKMX KoeOaHui

PabGora B paGoueii Terpaau. BeINOMHCHWE OTMMITIAAIHBIX 3aIAHUN 1
BBITIOJIHCHUE MTPAKTUYECKUX 3a/1aHuii 1o TeMe: «['paduueckoe pemeHue ypaBHEHUHN 1
HEPABEHCTBY



3ajaHue: NUCbMEHHAs MNPOBepouyHas padoTa MO BBHINOJHEHUIO 33aHUN C
PA3BEPHYTHIM OTBETOM
3
1) IToctpouts rpaduk ¢pyHkuuu: y=(x — 3)* + 2

16
5

NN

2) Haiigute mpon3BOIHYIO 3a1aHHON (PYHKIMH: Y’ = — * gx — X
3
3) IMoctpouts rpaduk GyHkmmu: y=(x — 3)* + 2

4
4) Pemmth ypaBHEHHE: X3 = 24 = X

4
5) CoctaBuTh ypaBHEHHE KacaTeNbHON K MPSIMON Yy = X 5 B TOUKE X=1

Tema 1.5. CreneHHsle, NOKa3aTeJbHbIE, JJOTapUPMHUIECKHE H
TPUTOHOMETPHYECKHe PYHKIHHU

3apanust AJst TEKYIIECro KOHTPOJIA yCnneBacMOCTH

IlepeyeHb BONPOCOB /JIsl YCTHOIO ONpoca:

1. Kakyro QpyHKIMIO Ha3bIBAIOT MOKA3ATEIbHOMN?
2 Ilepeuncnute cBoiicTBa mokasarenbHOM (pyHkumu. [Ipm oTBeTe Ha BOMpPOC
WCIOJIb3YITE CIIPABOYHBIE MATEPHAITBI

3. Kakyro (pyHKIMIO Ha3bIBAKOT JOrapu(PMUAYECKOit?

4. Kakyro yHKIHMIO HA3bIBAKOT CTENEHHON?

5. Tlepeuncnure CBOHCTBA CTENEHHOW (PYHKIMM M CXEMATHYHO W300pasuTe
rpaguk.

BueayauropHasi camocTosiTe/ibHas1 padora:

[ToaroToBUTH COOOIIEHNE C TOKIAMOM-TIPE3ECHTAITUCH TIO TEMaM:

1.CpaBHEHUE MaTeMaTuKK U (punocopuu;
2.Ctpanuns! uctopuu; buorpagus H.U. JloGaueBckoro
PaGora B paGoueii rerpaam:



BrInonHeHne 0NMMIAAIHBIX 3aJaHAH W BBIOJHEHUE MPAKTUUYCCKUX 3aaHHid 1O
teme: «lIpeoOpazoBanus rpadukoB», «llocTpoeHne rpaduKOB JOrapuPMUUECKHX,
NOKA3aTENbHBIX, CTENEHHBIX U TPUTOHOMETPHYECKUX (PYHKIIAI.

Tema 1.6. YpaBHeHHs 1 HEPABEHCTBA

3apanusa nas TEKYIIECIro KOHTPOJIA yCIIeBacMOCTH

IlepeyeHb BOMPOCOB /JIsl YCTHOIO ONpoca:

1.YT0 Ha3BIBAKOT JIMHEHHBIM YPABHEHUEM C OJTHOM MEPEMEHHOM?

2. Kakumu cBolicTBa 00J1a1ar0T TUHEHHBIE YPABHEHUS ¢ OJTHON NEPEMEHHOM?
3. @opMyJBI KOPHER KBAJAPATHOTO YPABHEHHUS?

4. Yto Ha3bIBAOT POPMYIIONA TUCKPUMHHAHTA?

5. UTO Ha3bIBAKOT TUHEHHBIM HEPABEHCTBOM C OJIHOM IMEPEMEHHOM?
Bueayauropnasi camocrosiTesibHast padora:

[1oaAroTOBHATE COOOLIEHUE C JOKIIAAOM-TIPE3CHTALUEH 110 TEMAM:
1.CnocoOsl penieHrs ypaBHEHHI,

2 I'paduueckoe pelieHre ypaBHEHUH U HEPABEHCTB,;
3.HccnenoBanne ypaBHEHH U HEPABEHCTB C ITAPaAMETPOM;
PaGora B paGoueii Trerpaam.

BhInoNHEHHE OTMMITMAIHBIX 3aJaHUIA U BBITIOJTHEHUE NMTPAKTUUYECKUX 3aJaHUMN 110
temaMm: «McenenoBanne ypaBHEHUN U HEPABEHCTB C mapaMeTpoMy, «Pelienue
VPABHEHUM U HEPABEHCTB U UX CUCTEMY, «PelieHne uuTerpasiony, «Peuienue
MPAKTHYECKUAX 3a/1a4 C UCIIOJIB30BAHUEM MATEMATHYECKUX METOIOB PELLICHUS
YPaBHEHUI U HEPABEHCTBY.

3amaHue. TUCbMEHHAs TMPOBEpPOYHas padoTa MO BBHIMOIHCHHUIO 3aJaHHiA ¢

Pa3BEPHYTHIM OTBETOM

Pemure HepaBeHCTBA:

cos(x—%) < —%



sin(x—%)>%

tgx > —1

1+ cos2x S
2cosx+1

cos? x + cos? 2x + cos? 3x + cos? 4x > 2

V5 + 9x — 2x2(ctg?x + ctgx) < 0
Perre cuUCTEMBI:

{sinxsiny = 0,25
cosxsiny =0,75

tgx +tgy =5

tgxtgytgz =6
{x+y+z=n

2_

Pemmte ypasHenne 7% ~3¥12 = 1
2\* _ 9

Pemre HEpaBeHCTBA 3) ~a

Pemmure ypaBHeHHE 4 —3.45—4=0
Pemmre Hepasencta 4°71 + 4% 4 4*+1 < 84
Pemmre ypasuenue 221% — 227% = 15

Pewmre cucteMbl ypaBHEHHUIA:

{3"53’ =175
375* = 45

{ 2*+3Y =17
2xt2 _3y-1 _ g

3*+3Y =36

3x_y = l
3

Pewmre cucreMy HEpaBeHCTB



4*—-5-2"+4<0

1 X241 1
G >3

[TpoBeacHNE MHCTPYKTAXKA MO TEXHUKE O€30MaCHOCTH.
Pazngen 2. Hauana MaTeMaTHYECKOT0 aHAJIN3A

3apanusa nas TEKYIIECro KOHTPOJIA yCII€eBacMOCTH

IlepedeHs BOpPOCOB A1 YCTHOTO ONpOca:
1.IToHsiTHE MPOU3BOIHON PYHKIIHH.

2. Uro Takoe npupamnicHue?

3.IlpaBuna BbIYMCIIEHUS TPOU3BOAHBIX ?

4.UTto Ha3bIBAKOT MPOM3BOAHOW (yHKkuMM B TOuke? llpu OTBETE Ha BOMPOC
UCITOJIB3YUTE CIPABOYHBIE MATEPUATIBI

5.KakoBbl (U3NYECKUI U T€OMETPUUECKHI CMBICIT TPOU3BOTHON?

6. Kakyro onepauuto Ha3bBaroT AuddpepenurpoBanneM? [1pu oTBETE HA BOIPOC
UCIIOJIb3YHTE CIIPAaBOYHBIE MATEPUAIIBI

7 Ilepeuncnure npasuiia u Gopmyisl 1uddepeHIMpoBaHUS.

8. IlepeuncimTe Npu3HAKK BO3PACTaHUsl, YOBIBAHUS, KPUTEPUU HAXOXKICHUS
TOUYEK IKCTPEMYMA (PYHKIHN.

9 IloHsiTre onpeaenéHHOro HHTerpana?

10.11oHsITHE HEONIPEACIEHHOTO UHTETPaIA?

11. CpoiicTBa HeonpeaeJéHHOr0 HHTErpaJa?
12. O0wsicaute ¢popmy.ay Herorona-Jleiioanna
13. CpoiicTBa onpeneséHHoro uarerpaia?

BueayautopHasi caMocTOsITe/IbHAsI paGoTa:
[ToaroTOBUTH COOOIIEHNE C TOKIAMOM-TIPE3ECHTAITUCH TIO TEMaM:

1. CBeneHus U3 HCTOPUH TTPOU3BOIHOM;
2. [IpumeHeHre POU3BOAHOM B MPAKTUYECKON AEATEIBHOCTH,



3ameyarenbHbIe Yucia

Hctopusi BOBHUKHOBEHUSI MHTErpaia
[TpuMeHeHrEe MHTErPATTOB B (PU3UKE U MEXAHHKE
['eoMeTpryeCcKE NPUIOKEHUS UHTETPATIOB
Pa60Ta B paGoyeii TeTpaam.

VP

BrinonHenre ONMMIMaaHbIX 3aJaHUI U BBITIOJTHEHUE MPAKTUYECKUX 3aJaHUH 110
temam: «[lonsTre 0 Mpon3BOAHON PyHKIMNY, «] [pUMEpBI HCIOTBL30BaAHUS
NPOU3BOAHON B MPUKIAAHBIX 3aaa49ax» «lloHsaTre quddepeHnmnana u ero NpuioKeHUsD

3amanue: (MMCbMEHHAs MPOBEpPOYHAsh padoTa MO BHINOJHCHHUIO 3aJaHuil ¢
PA3BEPHYTHIM OTBETOM )

Kakoif yrosa ¢ nono>xuTenbHbIM HanpasieHHeM ocl OX COCTaBISIET KacaTesbHasl

8+x 5

K rpaduky ¢pyHkmmu f(x) = — (Z - \/§) x+ 32

Haiinure abciuccsl TOUeK, B KOTOPBIX KacarebHas K rpaduky QyHKINKN y =
V3 sin2x

Permmure:

)y =6x—2

) (=) v (Fi+)
2npux>1,5

3 (x) = {—2 npux <1,5

4) (—o0;)

Tectuposanue (JI11-8)



1. OnpeneneHHbIil THTETpai — 3TO

a) pyHKIMs, nepBas MPOXU3BOIHASL KOTOPO paBHA naHHOM QyHkumu. Ecnm g(x)
SBIIIETCS TPOM3BOAHOM OT f(X), T0 f(x)+k (rae k — mpor3BoSbHO BEIOpaHHAS KOHCTAHTA)
SIBJISICTCS] HEOMTPECICHHBIM MHTETPAJIOM OT g(X).

0) alINTUBHBIA MOHOTOHHBIA HOPMUPOBAHHBIN (HYHKIIMOHAT, 3aaHHBIA Ha
MHO>KECTBE TIap, NEPBasi KOMIIOHEHTA KOTOPBIX €CTh UHTETpUpyeMas PyHKIWS WK
(YHKIIMOHAN, a BTOpas — 00J1aCTh B MHOKECTBE 3aJlaHUs STOU PyHKIIUU
(pyHKIMOHANA).

B) OTHOLIEHUE UCTUHHOTO 3HAYCHHUS YN CIIa K TPUOIMIKEHHOMY

I') BBIPOKEHUE BUA a+b
xdx

1+x*

a)arctgtx*+C 6)In(1+x?>)+C B)In(1+x?) r)% arctgtx? + C
3. Beibepute CBOMCTBA IS ONMPEIEIEHHOrO MHTErpaIa:

a)f, f(dx=0 ) [ f(x)dx=0

B) [, f(Ddx=0 1) [[f(x)dx=1

4. BHIYHCITHTS f;f cos 2xdx

a)~ 6)5+C B) o rs

5. OyHKIMA HEONIPEACIEHHOTO UHTErpaia;

2. Boaucnuts |

a) [g(x)dx =f(x)+k. 6) [ cosxdx = sinx + C
B) (J f(x)dx)= (F(x)+C)y=f(x) ) d(Jf(x)dx)= f(x)dx.

6. Boruncsuts [ X sin xdx

a) cosx +sinx 0) — cos sin +C
B)—cosx +sinx +C rycosx +sinx+C
3

7. Beraucmuts F(x) = x?

2)6 56)8 B): 8-

8. Berumcnuts [ x%e*dx

a) 2 [ xe*dx 0) [ x%eX —2

B) [ x%eX — [ xeXdx r) [ x%eX — 2 [ xeXdx

9. HeonpeneneHuelii UHTErpa — 3107

a) pyHKIMs, nepBasi MPOU3BOIHASL KOTOPOW paBHa naHHOM QyHkumu. Ecnm g(x)
SBIIIETCS TPOM3BOAHOM OT f(X), To f(x)+k (rae k — mpor3BoSIbHO BEIOpaHHAS KOHCTAHTA)
SIBJISIETCS] HEOTIPEICITICHHBIM MHTETPAJIOM OT g(X).






BrinosHeHHE MPAKTHYECKUX 3aAaHuil 0 TeMaMm: «CxeMbl bepHy UM MOBTOPHBIX
UCTLITAHUNY .
3ananue:

(MMCbMEHHAs MPOBEPOYHAs padoTa MO BBINOJHEHUIO 3aJaHUN C PA3BEPHYTHIM
OTBETOM )

Beruncnure:

1) B cnyvaiiHOM 3KcniepuMeHTE OpOCarOT IBE UTpasibHbIE KocTh. Haiinure
BEPOSATHOCTH TOTO, YTO B CYMME BBINIAJET 8 OUKOB. Pe3ybTaT OKpyriauTe 10 COTHIX.

2) B cny4aifHOM 3KCEPUMEHTE CUMMETPAYHYIO MOHETY OPOCAIOT YETHIPEKIbI.
Haiingute BEpOSITHOCTB TOTO, UTO OPEJT HE BBIMAAET HU Pasy.

3) UrpaneHblii KyOMK moaOpackiBatOT ABAXKbl. ONMpenennTe BEPOSITHOCTh TOTO,
YTO IpU ABYX OPOCKaX BBIMAACT PA3HOE KOJIMYECTBO OUYKOB. Pe3ynbrar OKpyrimre a0
COTBIX.

4) BoBa TOYHO MOMHHUT, YTO B (POPMYJIE @30THOMU KACIOTHI MOAPST UAYT OYKBBI
H, N, O 1 4T0 €CTh OIMH HUKHUAN HHACKC — TO JIM IBOWKA, TO JI TPOiKa. CKOJIBKO
MUMEETCS BAPUAHTOB, B KOTOPBIX MHACKC CTOMT HE HA BTOPOM MeCTE?

5) CKOJIBKO pa3HbIX THMOB raMeT MOKET AaTh TMOPUA, TETEPO3UTOTHBIN 1O 3
HE3aBHCHMBIM MPU3HAKaM?

6) [lepeunciuTh BCE TPEX3HAYHBIE YMCIIA, B 3AMMACHA KOTOPBIX BCTPEUYAKOTCS
TOJIBKO u(psl 1 1 2.

7) Tpu apyra — AutoH (A), bopuc (b) u Bukrop (B) — npuoOpenu nBa Ounera Ha
(GyTOOonBHBINA MaTy. CKOJIBKO PA3JIMYHBIX BAPUAHTOB MOCEMICHUs (PyTOOJIBHOIO MaTya
JUTSL TPOUX APY3€ii?

[TpoBeneHnE MHCTPYKTaXKA IO TEXHUKE OE€30MACHOCTH.

Pasnen 4. I'eomerpust

3aganust AJst TEKYIIEro KOHTPOJIA yCIIeBacMOCTH

Tema 4.1.1IpsiMbIe U MIOCKOCTH B IPOCTPAHCTBE
3aganus A TEKYLIEro KOHTPOJISA YCIIeBAEeMOCTH
IlepeyeHnb BONpPOCOB IS YCTHOI'O ONIpPoOca:

1. Kakue npsimbie B MPOCTPAHCTBE HA3BIBAKOTCS MApaLICIbHBIMU?
2.ChopmynupyiTe MpU3HAK NAPAJUICTIBHOCTH MPSIMBIX.
3.Ut0 3HQUUT: npsiMasi U TJIOCKOCTh MapajuyiCabHbI?





















1. Kakuie OCHOBHBIE TeJIa BpalleHus CymeCTBYOT? [Ipu 0TBETE HA BOMPOC
WCIIOJIb3YUTE CITPABOYHBIC MATEPUAIIBI

2. OKOJIO BCAKOWM JIM YETHIPEXYTOIMBHOM MPU3MBI MOKHO OITMCATh LUIUHAP?

3. Kak u3MEeHMTCS NMOBEPXHOCTH MIAPa, €CIIU €r0 PAANYC YBEIIMYUATH B TPU pas3a’?

4.CKonbKO chep MOKHO TPOBECTH YEPE3 OKPY>KHOCTh M TOUKY, HE JIEKALLYEO HA
HEn?

5. Urto Ha3bIBacTCs BICOTOM nuymHapa? [Ipyu 0TBETE HA BOMPOC UCTIOJIB3YHUTE
CIIPABOYHBIE MATEPHAAIIBI

BueayauropHasi camocrosiTesibHast padora:

[ToaroTOBUTH COOOIIEHNE C TOKIAMOM-TIPE3ECHTAITUCH TIO TEMaM:
1. Konunueckue ceyeHns U UX MPUMEHEHUE B TEXHUKE,

PabGora B paGoueii TeTpaau no remam: PelicHUE OJIMMIIUATHBIX 33744 10
TemaM: «Llumaaap u konyc. Ycedennslil konyc. Cevenus. [lap u cepa, nx ceueHus.»

Tema 4.4. I3mepennst B reoMeTpun
3ananus 11 TEKYLIEro KOHTPOJIsl yCIIeBAeMOCTH

IlepeyeHb BONPOCOB /ISl YCTHOTO ONpoca:

1.ITousatue oOBéMa?
2. ®opMyJTbl HAXOKACHHS 00bEMA MTPU3MBI U ITWJIAHIPA.

3.Briuucienue o0néma Tena o mion@asiM €ro napajuieibHbIX CEUCHUN.
4.00béM nupamMuIbl U KOHYCA.

5. ®opmynsl 00BEMa apa.

BaeayauropHasi camocTosiTe/IbHAS padoTa:

[ToaroToBUTH COOOUICHUE C TOKIAAOM-TIPE3CHTALIMEH MO TEMAM:

1 Maremaruku B Poccuu;

2.MHOrorpaHHuK#












aHo:

LUUHAD

Viun apa=24ma’
R=2 cm

Haiitu: H

Tema 4.5. KoopauHarbl 1 BEKTOPbI
3agaHus A TEKYLIEro KOHTPOJISA YCIIeBAEeMOCTH

IlepeyeHb BONPOCOB /ISl YCTHOTO ONpoca:

1. Yro HazbiBaroT OazucoM? Ilpu OTBETE Ha BOMPOC UCHOJIB3YUTE CNPABOYHBIC
Marepuabl

2. UTo Ha3bIBAKOT KOOPAMHATAMH BEKTOPA B MPOCTPAHCTBE?

3. Uto Takoe paanyc — BEKTOP?

4. YeMy paBHO CKaJISIPHOE MTPOU3BEACHNUE BEKTOPOB?

5. Kak pacnoJioykeHa TOYKa OTHOCUTEIBHO NPAMOYTOJIBHONW CUCTEMBI KOOPAUHAT,
€CJIA OJIHA €€ KOOPAMHATA PaBHA HYJIIO?

BHeayautopHasi caMmocTosITe/IbHAsI padoTa:

[ToaroToBUTH COOOIIEHNE C TOKIAMOM-TIPE3ECHTAITUCH TIO TEMaM:






3)DA + DC = AC 7YAC = DB

/DA +DC = DB 8)|AC| + |DB|

Jnaronamu pom6a ABCD nepecekarorest B Touke M.
1) Beipazute Bektop AM uepe3 BEKTOPHI ABuBC

2) Haitmure AC , ecmu A(3;1), C(-1;4)
3) Hanbl Touku A (3;1), B (-1,4), C (2;-1)

Haiigure kooparHaThl KOOPAMHATHL U JJIMHY BEKTOPA m=3AC-4BD

HaiiTn CKalspHOE IPOU3BEIEHNE BEKTOPOB @ U b |, ecim (@ =2, |b |=5, <(
a;b)==
’ 6
Hanset Touku A(—4; 6; =3), B(7; -3; 5), C(-5; —4; 0), D(3; 0; -5).
Haiitu:

1) paccrosinne Mexxay Toukamu B u A
2) xoopauHatsl cepeaunsl P orpeska CB

IIpuxnagHoii Moay b MpodeCcCHOHANILHOH HANPABJIEHHOCTH

[TpumepHbie TeMbl pedepaToB, MOKIANAOB, MPE3CHTALMK, HAMPABJICHHBIX Ha
MOATOTOBKY 00ydarommxcs K Oyaymed npopecCuoHabHON AeSITeTbHOCTH:

1. MaremMaTH4ecKre MOJIEIN B MH(POPMATHKE

2. CuMMeTpus TEN

3. Pemienue 3a1a4 ¢ UCMOJB30BAHUEM KOMITBEOTEPHBIX TEXHOJIOTHH.
4. MaremaTHka B JKM3HH.

6. MeToabl peleHUs SKOHOMHUYECKUX 3a/1a4.

7. CpenHue 3HaYCHUS U UX TPUMEHCHHUE B CTATUCTHKE.

8. Maremaruka B Moeii npodeccrnoHaibHOM chepe.



9. 30510TOE CCUECHME.

10.3Hauenne MaTteMaTUKU 11 BEO-CIIEIMAITUACTA.

11. 3amaun KOMOMHATOPUKH B MOCH MPOQECCHH.

12. 3aMeyarenbHple MATEMATHYECKUE KPUBBIE: PO3BI U CIIMPAJIH.

Ne pazaena, Tembl Koanb1 BapuaHTbI MeKIUCLHHUIUTHHAPHBIX 3aJaHHI1
o0pa3oBaTe/ibHBIX
pe3yJIbTATOB
(JIP, MP, ITP)

Pazpen 1. | I1P6 01 3aganue 1. B po3eTKy 3ACKTPOCETH MO IKITIOYCHBI

IosTopenne kypca | ITP6 02 mpUOOPEL, 00IIEE COMPOTUBICHHE KOTOPBIX COCTAaBIICT R

MAaTEMATHKH ITPy 02 =50 Owm. [1apannenpHO ¢ HUIMHU B PO3ETKY

OCHOBHO# mKoJbl. | JIP 05 MPEANONAaracTes MOIKITIOUUTE 3ICKTPOOOOrpeBaTeb.

Tema  «[Ipusmpmne: | JIP 09 Heobxomumo onpeaeauts (B OM) HAUMEHbIIES

pacueTa monuoro | JIP 13 BO3MOXKHOC COTIPOTUBICHUC Ry 3Toro

corporueneaus mpu | MP 01 3MEKTPOOOOTPEBATEIS, ECITH U3BECTHO, UTO IBA

nociaeaosarenpaom | MP 03 MPOBOJHUKA ¢ COMPOTUBACHUAMHU RX 1 Ry cocanHCHBI

51 napajanensaom | MP 04 MapaICIbHO, & AN HOPMATbHOTO (YHKIIHOHHPOBAHUC

COEIUHECHUI) MP 08 3JCKTPOCETH OOIICE COMPOTUBJICHHUE B HCH JOIKHO OBITh

MP 09 He MeHbIe 25 OM.

3anaua 2. BHyTpeHHee conpoTuBieHNE
MarHuTO3JieKTpuieckoro BosnbT™MeTpa Ry = 10 kOwm,
nuana3oH u3Mepenus Uy = 10 B. Haligute 3HaueHus
COIPOTHUBJIEHUS 1OOABOYHOTO pe3nucTopa R,
HEOOXOUMO ISl PACIIUPEHHS TUAMa30Ha
n3mepenus 1o U = 100B.
3anaua 3. /luana3oH usmepeHus Toka
MarHuTO3JIeKTpuueckoro ammnepmerpa Iy = 100 MA,
BHyTpeHHee conpoTusieHue Ry, pasHo 10 Om.
Haiinure 3Ha4YeHne CONPOTUBIICHUS IIyHTA Ry,
HEOOXOUMOTrO I PACIIUPEHHsI TUara3oHa
n3MepeHusi Toka o [ =1 A.
3anaua 4. OnpenenuTs BEIUYUHY CONPOTUBIIEHUS
IIYHTA aMIIepPMETPa I PAaCLIUPECHUS IPEAECITIOB
u3MepeHus Toka ¢ 10 muuamnep no 10 Ammnep.
BnyTtpenHee conporusienue amnepmerpa pasHo 100
Om.

Pazoen 2. Kopuu u

cmenenu.

Cmenennas

dyuxyus.

Tema «Ilepesog | T1P6 01 3apanue

3HAYECHHU I1P6 02 1 .BemmonHUTE IEpeBO A 3HAUEHUH H3MEPEHHON BETMIHHEL,

HU3MEPEHHBIX ITPy 02 HCTIOJNIB3YSI CTCTICHD ¢ OCHOBAHMEM 10

BeMMIH B | JIP 05 | 250 [200 [500 [1000 [300 [100 [ 15mI |

mpodeccuonanapron | JIP 09



















nepconanbueix komMberoTepoB (I1K). Ipocteitmuii morox
3ama4, nocrynaromux Ha BLl, mmeeT mHTCHCHBHOCTE 10
3aga4d B yac. CpeaHee BpeMs PELICHHUS 33Aaqd pasHO 12
MUH. 3asBKa momydaeT otka3, eciau Bce IIK samsTer
Haifizute BEpOATHOCTHBIC XApPAKTCPUCTUKU CHCTECMBI
obcayxusanus (BLI).

3apaua 4. Haiitu BeposatHocTe Oc€30TKa3HOM PabOTHI
(OYHKUHMOHAIBHOW LEMH, COCTOSINEH W3 HE3aBUCHMO
padoTarOIMX BIEMEHTOB, €CITH BEPOSATHOCTh PabOTHI
Kaxaoro ayemeHTa nenu pasHa pi1=0.8, p,= p;=0.7, ps=

ps= ps=0.9, p7= ps= po=0.8
EN

3agaua 5. IlpuGop cocrout m3 3-X y37I0B, KOTOPHIC 3a
BpeMs paboThl MOTYT BBIXOJUTh W3 CTPOS HE3aBUCHMO
apyr ot apyra. HagexxHocTs (BepoATHOCTE GE30TKA3HON
paboThI) 1-TO y37a paBHA Pj, BEPOATHOCTh OTKaza ¢; = 1 —
pili =1,2.3).

p1=0.95; p,=0,98; ps=0.9

Haiitu BepostHocTH crieayiomux coObITHI: 4 - BCE Y37IbI
paboTaroT O€30TKA3HO; B - mepseiii y3ea ortkaszan,
octanpHeie HeT, (- OJUH U3 Y3JIOB OTKA3aJI, OCTATbHBIC
HeT, D - oTkazamu ABa y3na u3 3-x; K - oTKa3ajg XoTs Obl
OJIUH V3L

Tema «C60p JaHHBIX
JUISL BBEAEHUS Oa3bl
JaHHBIX C
HCHOJIBE30BAHUEM
CpPeACTB
BBIYHCIIUTCTLHOU
TEXHUKH)

TIP6 01
T1P6 02
T1P6 03
I1P6 07
TTP6 08
TPy 01
TPy 02
TPy 03
TPy 05
JIP 05
JIP 07
JIP 09
JIP 13
MP 01
MP 02
MP 03
MP 04
MP 05
MP 07
MP 08
MP 09

3apanue 1. B rpymne u3 12 o0yvaromuxcs H3y4aaoch
CBSI3b YCIEBAEMOCTU IO HEKOTOPOH TEOPETHUECKOM
JUCLUIUTMHE ¢ ABYMS (akTOpamMH: CHCTEMATHYHOCTHIO
CaMOCTOATCTIBHOH  paboTBl W KauecTBa  BCICHUSA
KOHCIICKTa Ha ypoke. Bce mapamerpsl oueHHBanace mo
KaYCCTBCHHBIM  IIKanaM mopsika. PedynbTaTuBHBIN
Mpu3HAK YCrmeBacMocTh (y) MUMET TPajalii «BBICOKAS,
«XOpOoLIasN, «yIOBJICTBOPHUTEIbHAN) u
«HEYJOBJICTBOPUTECIBHASD. daktopHbIi MPU3HAK
CHUCTEeMATHYHOCTh  CAMOCTOSITC/IbHOM — padoter  (x1)
OLICHUBAIICS MO TPAJALMIM «BBICOKAN», «IOCTATOYHAS,
«HemocTtaTtoyHas».  BTopoll  QakTOpHBIH — mpH3HAK
KauectBo BeacHus koHcrekra (X2) WMEA TIpajalydd
«XOPOLIUIL»,

«yIOBIICTBOPHUTEIBHBINY, «HEYJOBICTBOPUTCIBHBIN.
Hcxoausie ganabie npuseacHsl B Tabmauie. Heobxoaumo
VCTAHOBUTh CTCIICHb BJIHMSAHUS HA PE3VIbTATHBHBIN
MPU3HAK KaXA0ro n3 (pakropos mpu (PUKCAMH APYrOro,
BAMAHUA (AKTOPOB JAPYr Ha JPyra, a TakkKe HX
COBMCCTHOTO BIHSAHHS (DAKTOPOB HA PE3yIbTATUBHBIN
MPU3HAK.
















13,Cpeqn  3K3aMEHAMOHHBIX OWJETOB S5 OWJIETOB COJEP)KAT 3aJayd 1o
TPUTOHOMETPHM, a Tpu OwWjera 3agaud 1O cTepeoMeTpun. buner BweIOMpaeTcs
ciyvailHeiM - oOpa3zoMm. Haiiaure BEpOATHOCTH TOro, 4r0 OYJIET BHIOpaH OWJIET,
COJIEPrKALIMIA 3a1a4y IO CTEPEOMETPHUH.

113,y Penmre HepaBeHCTBO: (2X-3)V3x2 — 5x — 2> 0

Bapmuant 2

3 2 v
113, Beruucnure 92 + 273 — (_)
16

sin 70° 4 sin 20°
cos 25°
II3;Typuctrdeckas  ¢upMa  OpraHuM3yeT  JBYXJHEBHBIC  TYPUCTHUCCKHE

aBTOOYCHBIE SKCKYpcHU. CTOMMOCTh IKCKYPCHU IS OJTHOTO YesoBeKa coctapiser 1200
pyOunieid. ['pynnmaM mpeaocTaBisitoTcss CKUAKH: Tpymme oT 5 no 10 wenoek — 3 %,
rpynmne oomnee 10 uenoBek 9 %. Beruncnure, CKOJIBKO 3amiatuT rpynmna u3 14 4enoBex.

113, Beruncnure

1\ X1
113, Pemute ypaBHeHue: 5° — (E) =4

135 CocraBbTe ypaBHEHHE KacaTeNbHON K rpaduKy QyHKIUM y=X - 3x% B TOUKe
¢ abcmccoit xg = 2

113 Haiismre Hambonbllee M HAWMEHbIIEE 3HAYEHWS (YHKUHH y = 2X° —
15x*+24x+3 Ha otpeske [2;3]

113, Haitgute miomanes tpeyroyisauka ABC, ecimu AB=6V8 cm, AC= 4 cm, YTOJI
A paseH 60"

1133 BricoTa npaBWIbHOM YETHIPEXYTOJBHOM NUPAMHUAIBI PaBHA 9 ¢M 1 00pa3yer
¢ GokoBbIM peGpoM yron 45, Haiimmte o6beM IUpaMUIBL.

II3,Ha yuyactne B Onumnuaae nmo MareMaTWKE MOJAIMA 3asBKHA: 6 CTYICHTOB,
KOTOPBIE Y4YaTCsl HA «XOPOILIO» M «OTIWYHO» W JBA CTYJIEHTA, KOTOPBIC ydyarcs Ha
«OoTIIMYHO». HaliguTe BEPOSTHOCTH TOTO, 4TO OYAET BBIOPAH «CTYACHT-OTIIMYHUKY,

€CJIA BBIOOP MPOU3BEACH CITyUYaiHBIM 00Pa30M.

13 ,yPemmTe HEpaBeHCTBO: (4X - x2 — 3)V5x — 8<



