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1. IACHOPT PABOYEM ITPOI'PAMMBI YYEFHOM JUCIUILIMHBI
OYI. 0/MATEMATHKA

1.1. O6saacTh npuMeHeHnsi padoueii MporpaMMbl y4eOHOM JUCHMIIIHHBI

[Tporpamma o0mieoOpa3oBaTenbHON Yy4eOHON AMCHUILUIMHA MaTemaTuka NpeHa3HaYeHa Ui U3YyYCHHs] MAaTEeMAaTUKHA B MPOQPECCHOHATBHBIX
obpazoBarenbHbix opranm3anusax CIIO, peammsyrommx o00pa30BaTeNbHYIO MPOTPaMMY CpPEIHEro oOmero oOpa3oBaHWs B TpEIesiax OCBOCHUS
OCHOBHOM mpodeccuoHanbHO obpa3oBatenbHO mporpammbl CITIO (OITOIT CITIO) nHa 6a3e ocHOBHOro oOImiero oOpa3oBaHHS TPH TOJATOTOBKE
CTIEIMAIIMCTOB CPETHETO 3BEHA.

[Iporpamma paspaborana Ha ocHoBe TpeOoBanuii ®I'OC cpemHero oOiiero oOpa3oBaHUs, MPEIABIBISEMBIX K CTPYKTYpE, COACPIKAHUIO U
pe3ylibTaTaM OCBOCHHUS Y4EOHOU MUCIHUIUIMHBI «MaTeMaTHKay, H B COOTBETCTBHH ¢ PeKOMEHIAUsAMHU 110 OpraHU3alliu MOJIYICHUS CPEIHETO OOIIEeTo
oOpa3oBaHMsl B TIpeleliax OCBOCHHUS 00pa30BaTENbHBIX MPOTPAMM CPEIHEr0 MPOPECCHOHATBHOTO 00pa3oBaHUS Ha 0a3e OCHOBHOIO OOIIETO
00pa3oBaHMs ¢ y4eTOM TpeOoBaHMH (eepabHBIX TOCYJapCTBEHHBIX 00pa30BaTEeNIbHBIX CTAHIAPTOB U MOIy4aeMON Mpodeccuy WM CrenuatbHOCTH
cpemHero npodeccuoHaIbHOro oOpa3zoBanus (muchkMo JlemapramMeHTa TOCYAapCTBEHHOM MOJUTHKH B cepe MOArOTOBKU paboumx kaapos u JI1O
Muno6puayku Poccun ot 17.03.2015 Ne 06-259).

1.2. Mecto y4eOHO! AUCHHUILVIMHBI B CTPYKTYpPe OCHOBHOH NMPO()ecCHOHAIBLHOH 00pa30BaTeJIbHOM NMPOrpaMMbl: JUCLUIUIMHA BXOJIUT B
00111e00pa30BaTeNIbHbIA yUEOHBIH LTUKI.

1.3. Hean u 3aga4n y4eOHOM NUCHHUILVIMHBI — TPEOOBAHUS K Pe3yJIbTATaM OCBOCHHS Y4eOHOM JMCIMIIIMH:

Coneprkanne mporpaMMmbl «MatemaTikay HampaBiIeHO HA JOCTHXKEHHUE CIICTYIONINX 1eJiei:

. oOecniedeHus chOpMHUPOBAHHOCTH MPEACTABIEHUHN O COLIMATIBHBIX, KYJIbTYPHBIX M HCTOPUYECKUX (DAKTOpaxX CTAHOBJIECHUS MaTeMaTUKH;
. obecrnieyeHus: chOPMHUPOBAHHOCTH JIOTHYECKOT'0, AITOPUTMUYECKOTO M MAaTEMATUYECKOTO MBIIIIJICHHUS;

. oOecniedyeHus c(hOpMUPOBAHHOCTH YMEHUIN MPUMEHSATh MOJYyYCHHbIE 3HAHUS IIPU PEILICHUU Pa3IMYHbIX 3a/1a4;

. obecriedeHrs: cOPMHUPOBAHHOCTU TPEACTABICHUH O MaTeMaTHKEe KaK YacTH OOIIeYeIOBEYECKOW KyNIbTYphbl, YHUBEPCAIBHOM S3BIKE

HAYKH, TIO3BOJISFOIIEM OTMCHIBATh U U3y4aTh peabHbBIC MPOLIECCHI U SBIICHHSL.

B nporpamMmy BKIIIOUEHO COJiepKaHUE, HAIPaBJICHHOE HAa (POPMHUPOBAHUE Y O0YUAIONIUXCS KOMIETEHIIMN, HEOOXOUMBIX JJIs1 KaueCTBEHHOTO
ocBoeHusi OIIOII CIIO Ha Ga3ze OcHOBHOro o00IIero oOpa3oBaHUs C TMOJYYEHHEM CpeAHero oOuiero oOpa3oBaHHUs - MPOTrpaMMbl IMOATOTOBKH
KkBasuuuupoBanHex padouunx (IMIIKPC).

[IporpamMma yueOHON TUCHMIUIMHBI «MaTteMaTuka» sBISETCSl OCHOBOU Ui pa3paboTku padoueil mporpaMMsbl, B KOTOpol mpodeccuoHanbHas
oOpa3oBaTenbHasi OpraHu3alys, peain3yromas o0pa3oBaTelbHyI0 IporpaMmy cpeaHero oodmero oopasosanus B npeaenax ocsoenuss OINOIT CITO na
0a3e OCHOBHOIO 00LIEro 0Opa3oBaHMs, YTOUHSAET COJEpKAHUE y4eOHOro MaTepuaia, IMOCIeJ0OBATEIbHOCTh €r0 N3YUEHHs, paclpe/ielieHne yu4eOHbIX
4acoB, TEMaTHKy pedepaTroB, BHIBI CAMOCTOATENbHBIX DPA0OT, YUYMUTHIBAas CHEHU(PHUKY HPOrpamMM IOATOTOBKH KBAIH(UIMPOBAHHBIX paboyvMX,
OCBamBaeMou MPOQeccu .

1. 4 Ilnanumpyemble pe3yJbTaThl OCBOCHHS TUCHHUIJIUHBI:

Oco6oe 3HaueHHe JUCUUIUIMHA UMEET NP (POPMUPOBAHUH U PA3BUTUH OOLIMX KOMITETCHIINA:



INocynapctBeHHOE Or0KETHOE TIpodeccnoHambHOe 00pa3oBaTeabHOE yupekaeHne PocTtoBckoi obmactu «/{oHCKON TEXHUKYM KYJIHHAPHOTO
HCKYyCCTBa M OU3HECa»

OK 01. Beibupats cioco0s! perieHus 3aaa4 npo(ecCuoHaIbHON NesITeIbHOCTH IPUMEHHUTEIBHO K pa3IMYHbIM KOHTEKCTaM;

OK 02. Hcnonbs30BaTh COBpEMEHHBIE CPEJICTBA INOWCKA, aHAIM3a M HMHTEPIPETAUH MHPOpPMALUU, U UHPOPMALMOHHBIE TEXHOJIOTHU JUIA
BBINOJIHEHU 3a/1a4 IPOPECCUOHATILHOMN 1EATEIbHOCTH;

OK 03. [TnanupoBaTh U peaqn30BbIBaTh COOCTBEHHOE MPO(PECCHOHANBHOE U TUYHOCTHOE PAa3BUTHE, MPEANPHHUMATEIBCKYIO JESTEILHOCTD B
npodeccuoHaIbHOM cepe, UCIO0Ib30BATh 3HAHUS 110 IIPABOBON U (PMHAHCOBOM IPaMOTHOCTH B Pa3IMYHBIX KHU3HEHHBIX CUTYyallUsX;

OK 04. DddexTnBHO B3aMOAECHCTBOBATH M pabOTaTh B KOJUIEKTUBE M KOMAH/IE;

OK 05. OcyuiecTtBiasTh YCTHYI0 M IHCbMEHHYI0 KOMMYHUKALMIO Ha TOCyJapcTBEHHOM s3blke Poccuiickoit ®expepauuu ¢ yueTom
0CcOOEHHOCTEH COMANTBHOTO U KYJbTYPHOTO KOHTEKCTA,

OK 06. IlposiBIsATh Tpa’kAAHCKO-NIATPUOTHYECKYIO MO3MUIMIO, JEMOHCTPHPOBATh OCO3HAHHOE IIOBEACHUWE HAa OCHOBE TPAJAMLIMOHHBIX
POCCHICKMX JYXOBHO-HPAaBCTBEHHBIX LEHHOCTEH, B TOM YHCJIE€ C y4ETOM T'apMOHHU3AIlMH MEKHAIMOHAIBHBIX M MEXPEIUTHO3HBIX OTHOIICHHH,
IPUMEHATh CTAaHIAPThl AHTUKOPPYILIMOHHOTO [TOBEICHUS;

OK 07. CopnelicTBOBaTh COXPAHECHHUIO OKPYXKAIOIICH CPENbl, PECYpPCOCOCPEKEHHUIO, MPUMEHSATh 3HAHUS 00 M3MEHEHWM KIMMaTa, TPHHIIUITHI
OepeKIIMBOro NMPOU3BOJCTBA, 3(PPEKTUBHO 1eHICTBOBATH B UPE3BbIUANHBIX CUTYALUIX;

OK 08. Hcmonb3oBaTh cpeactBa (DU3MUYECKOW KYIBTYpBI JUII COXPAHEHWS W YKPEIUIEHUS 370POBbS B TIpolecce MpodecCHOHATBHOMI
JeSTeIbHOCTH U MOAJIEpKaHU HE00X0IMMOTO YPOBHS (pU3MUECKON OATOTOBIEHHOCTH;

OK 09. Ilonws3oBaThcsi mpoecCHOHANBHOM JOKYMEHTAallMed Ha TOoCYAapCTBEHHOM M HWHOCTpaHHOM s3blkax. (m. 3.2 B pen. Ilpukaza
Munnpocsenienust Poccuu ot 03.07.2024 N 464) 3.3..

OcBoenue copepxanus y4eOHON TUCIUTUIMHBI «MaTemMaTukay 00eCTieunBaeT JOCTHIKEHNE CTYICHTaAMH CIEIYIOIINX Pe3)ibmanmos:
Jluunocmmneix.

1. ChopmupoBaHHOCTH MPECTABICHUN 0 MaTEMAaTUKE KaK YHUBEPCAIBHOM SI3bIKE€ HAYKH, CPEJICTBE MOJICIIMPOBAHUS SIBJICHUHN U MPOIIECCOB, 00
HASIX U METOJIaX MaTeMaTHUKH;

2. llonnmaHue 3HAYUMOCTH MATEMATUKH I HAYYHO-TEXHUYECKOTO Tporpecca, CPOpMUPOBAHHOCTh OTHOIIEHHS K MaTeMaTHKE KaK K YacTH
00I1IeueI0BEYECKOM KyIbTYphI Yepe3 3HAKOMCTBO C HCTOPHUEH Pa3BUTHUSI MATEMATHUKH, SBOJIOIMEH MaTEMAaTHUECKUX HICH;

3. Pa3BuTHe JTOTUYECKOTO MBIIIJICHUS, POCTPAHCTBEHHOTO BOOOPAXEHHS, AITOPUTMHUIECKOU KYJIbTYPhl, KpUTUYHOCTH MBIIIJICHUSI HA YPOBHE,
HeoOxomuMoM Jutst Oyayiiel mpohecCHOHATBHON AesITeNbHOCTH, I TPOJOHKEHUS 00pa30BaHus M caMOOOPa30BaHMUS,

4. OsmnameHne MaTeMaTHYECKUMU 3HAHUSMHA W yMEHUSMU, HEOOXOJAMMBIMH B TIOBCEIHEBHOW JKM3HHU, I OCBOCHHUS CMEXKHBIX
€CTECTBEHHOHAYYHBIX MUCIUIUIMH U JUCHUIUIMH TPO(EeCCHOHATBHOTO IUKIA, JUIs MOJNy4eHHs oOpa3oBaHHs B 00JACTIX, HE TPeOYrOMMX
yTIIyOJICHHOW MaTeMaTU4eCKOU MOATOTOBKH,

5. T'oToBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOPA30BAHHIO, HA MPOTSHKEHUU BCEH KU3HU; CO3HATEILHOE OTHOIICHUE K
HETIPEPBIBHOMY 00pPa30BaHHIO KaK YCIOBHUIO YCIENTHON MpodheCcCHOHATBHON B O0IIECTBEHHOM eI TeIbHOCTH;

6. ['0TOBHOCTH M CIIOCOOHOCTH K CAMOCTOSITEIHHON, TBOPUYECKON U OTBETCTBEHHOM JESATEIILHOCTH;
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7. TOTOBHOCTh K KOJUICKTUBHOW paboTe, COTPYIHUYECTBY CO CBEPCTHHKAMH B 00pa30BaTeIbHOW, OOIIECTBEHHO IOJE3HOW, Y4eOHO-
HCCIICIOBATEIILCKOM, IPOCKTHOW U JIPYTUX BHJIAX JCATCIBHOCTH;

8. oTHomeHUEe K TMPOGECCHOHATBHONW NEATEIHPHOCTH KaK BO3MOXKHOCTH Y4YacTHSl B PEIICHUM JHYHBIX, OOIIECTBEHHBIX, TOCYJAPCTBEHHBIX,
oOIIeHaMOHATIBHBIX MTPOOJIEM;

Memanpeomemmnoix:

1. YMeHHe CaMOCTOSTEIBbHO ONPEICNIATh IEIH JEATEIBPHOCTH M COCTABJIATH IUIAHBI JCATCIBHOCTH, CaMOCTOSTEIBHO OCYIIECTBIIATH,

KOHTPOJUPOBATL U KOPPCKTUPOBATL ACATCIBHOCTL; UCIIOJb30BATH BCC BO3MOKHLIC PECCYPChI 11 HJOCTHIKCHUA IMOCTABJICHHBIX ueneﬁ " pcajin3annu
IIJTaHOB ACATCIBbHOCTH, BBI6I/IpaTB YCIICHIHBIC CTPATCTHUU B PA3JIMYHBIX CUTYAIIUAX

2. YMeHue NpoayKTUBHO OOMIATHCS M B3aWMOJICHCTBOBATh B MPOIIECCE COBMECTHOM AEATENBHOCTH, YIUTHIBAThH MO3UIUHN JPYTUX yYaCTHUKOB
NesITeIbHOCTH, 3PPEKTHBHO pa3pemarb KOHQIHUKTEI,
3. BnajgeHue HaBBIKAMU TIO3HABATEIHHOW, y4EOHO-MCCIICOBATEILCKONH M IMPOCKTHOW JACSITEIHLHOCTH, HABBIKAMH pa3pelieHUs MpoOieM;
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJIbHOMY TOMCKY METOJIOB PEIICHUS NMPAaKTUYCCKHX 3a/1a4, NMPUMEHEHHUIO PAa3JIMYHBIX METOJIOB
MTO3HAHUS;
4. T'OTOBHOCTh M CITIOCOOHOCTh K CaMOCTOSITEIbHON MH()OPMAIMOHHO-TT03HABATEIBHOM JIEATEIIbHOCTH, BKIIFOUAsh YMEHUE OPHEHTUPOBATHCS B
PA3JIUYIHBIX UCTOYHUKAX I/IH(bOpMaIII/II/I, KPUTHYCCKH OLCHNBATHL U UHTCPIPCTUPOBATDH I/IH(l)OpMaIII/IIO, MMOJIy4a€My10 U3 pa3jIndHbIX NCTOYHUKOB;
5. Bnayjenue sS3bIKOBBIMHU CPEJICTBAMH - YMEHHE SICHO, JIOTUYHO U TOYHO U3JIaraTh CBOKO TOYKY 3PEHUS, UCIIOIB30BaTh aJCKBATHBIC SI3bIKOBHIC
CpeACTBa;
6. Bnagenne HaBbIKaMu MTO3HABATENbHON pepriekcUN Kak OCO3HAHUS COBEPIIAEMbIX JIEHCTBUN U MBICIUTENBHBIX MPOIECCOB, UX PE3YIbTaTOB U
OCHOBaHI/II\/'I, T'paHuIl CBOCTO 3HAHUA U HC3HAHUS, HOBBIX IMO3HABATCIIBHBIX 3a/1a4 U CPCACTB UX JOCTUIKCHUSA,
7. LeneycTpeMIeHHOCTh B IOUCKAaX U MPUHATHH PEIICHU, COOOPa3UTENbHOCTh U HHTYHIIHS, Pa3BUTOCTh MTPOCTPAHCTBEHHBIX MPEACTABICHUH;
CIIOCOOHOCTH BOCIIPUHUMATH KPACOTY ¥ TAPMOHHUIO MUPA,
Ilpeomemmnuix:

1. CpopmupoBaHHOCTH MPEACTABICHUN O MaTEMAaTUKE KaK 4aCTU MHUPOBOM KyJIbTYpbl M O MECTE€ MaTEMAaTUKU B COBPEMEHHOHN LMBWIN3ALUHU, O

croco0ax ONMMcaHus Ha MAaTEMAaTHYECKOM SI3bIKE SIBIICHHI PCAJIBHOI'0 MHpA,

2.

3.

CdopmupoBaHHOCTH IPEICTABICHUNA O MATEMAaTUKEUECKUX MOHATUAX KaK O BAKHEHIINX MAaTEMAaTUYECKUX MOJEIISX, TO3BOJISIFOIIMX OMUCHIBATh
Y U3y4aTh pa3HbIe MPOLECCH U SABJICHHS; TOHUMaHUE BO3MOXHOCTH aKCHOMATUYECKOTO MOCTPOEHUSI MATEMATUUECKUX TEOPHIl;

Bnagenue meronamu J10Ka3aTenbCTB W aJIFOPUTMOB DPELIEHUS, YMEHHE UX MPUMEHSTh, MPOBOAMUTH JOKa3aTelIbHbIE PAacCyXIEHUS B XOJe
pelieHus 3aiay;

Brnanenue cranmapTHBIMH mpuéMaMH PEIICHUS PallMOHATBHBIX M HPPAINMOHAIBHBIX, TOKA3aTEeIbHBIX, CTEMEHHBIX, TPUTOHOMETPHUUYECKUX
YpaBHEHUN M HEPABEHCTB, MX CUCTEM; HMCIOJb30BAHME T'OTOBBIX KOMIBIOTEPHBIX MPOrpaMM, B TOM YHCIE AJi1 MOUCKAa MYTHU PELICHUS U
WUTIOCTPAINK PEIIeHNs YPaBHEHUN 1 HEPaBEHCTB;

ChopmupoBaHHOCTh TPEACTaBICHUNH OO0 OCHOBHBIX TIOHATHUAX MAaTEMaTHYECKOrOo aHaiM3a M WX CBOWCTBaX, BIAJCHHE YMEHHEM
XapaKTepu30BaTh MOBeAeHNE (PYHKIINIA, UCTIOIb30BaHUE MOTYYSHHBIX 3HAHUM JIJIsl OMUCAHUS U aHAIN3a PeaIbHbIX 3aBUCUMOCTEI;
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6. Briagenne OCHOBHBIMHU MOHATHUSIMH O TUIOCKHX U IMPOCTPAHCTBEHHBIX T€OMETPHUUECKUX (PUTYpaX, X OCHOBHBIX CBOWCTBAxX; c(hOpMHUPOBAHHOCTH
YMEHUs paclo3HaBaTh Ha YEpPTEKaxX, MOAEIAX U B PEAIbHOM MUPE T'€OMETpHUECKUe (PUTYphl; IPUMEHEHUE U3YUEHHBIX CBOMCTB F€OMETPHUECKUX
¢buryp u popmyi a1 perieHuss FeOMETPUIECKHX 3a/1a4 U 337a4 C MPAKTUYECKUM COJICPKAHUEM;

7. CpopMHUPOBAHHOCTh IPEACTABICHUIN O MPOLECCAX U SBJICHUAX, UMEIOIIHUX BEPOSITHOCTHBIM XapakTep, O CTAaTUCTUYECKUX 3aKOHOMEPHOCTSIX
B pealbHOM MHpE, 00 OCHOBHBIX MOHATHUSX 3JEMEHTApHOW TEOPUH BEPOSTHOCTEW; YMEHUN HAXOAWUTh U OICHHWBATH BEPOSTHOCTH HACTYIUICHUS
COOBITHH B IPOCTEHIINX MPAKTUUECKUX CUTYaLUAX U OCHOBHBIE XapaKTEPUCTUKHU CIyYalHbIX BEJINYMH;

8. BnazeHue HaBbIKaMM MCIIOJIb30BaHMSI TOTOBBIX KOMIIBIOTEPHBIX IPOrpaMM P PELICHUHU 3a/1a4.
JInuHOCTHBIE pe3yabTaThl 00Y4arOLIMXCs B MOIHOM cooTBeTcTBUU ¢ TpeboBanusmMu GI'OC COO He moiekaT HTOTOBOM OLICHKE.

KO)I 1 HAMMCHOBAaHHEC

HJ'IaHpreMbIe pe3yabTaTbl 0CBOCHUSA TUCHHUIIJIUHBI

Bri6upath criocoObl
peuieHus 3a1a4
npoecCHOHATBHON

e TeIbHOCTH,
IMPUMCHHUTECIIBHO K
PA3IMYHBIM KOHTEKCTaM.

TOTOBHOCTH K TPYAY,
TpYyI0IO0HeE;
TOTOBHOCTh K AaKTUBHOH JESATEIBHOCTH TEXHOJIOTHYECKOH 1

OCO3HaHHWE LCHHOCTU MaCTEpCTBa,

COLIMAJIbHON HAIMpPaBIEHHOCTH, CIIOCOOHOCTh HWHHIIMUPOBATH, |

IUTAHUPOBaTh W CAMOCTOSTENBHO  BBIMOJHATH  TaKyHO
JeSITENTBHOCTH;

HHTEPEC K  Ppa3Iu4HbIM  cdepaM  mpodhecCHOHATBHON
JeSITEIIBHOCTH,
OBnageHue YHUBEPCATBHBIMU yueOHBIMU

[TO3HABATENLHBIMU JIEHCTBHSIMH:
a) 0a30BbIC JIOTUICCKHUE ICHCTBUS:
CaMOCTOSITeTbHO  ()OPMYITUPOBATh |
po0JieMy, pacCMaTpUBAaTh €€ BCECTOPOHHE;
YCTaHABJIMBATh CYIIECTBECHHBIN MPU3HAK WJIM OCHOBAaHUS IS
CPaBHEHUs, KJTacCU(UKAIIUU ¥ 0000IIEeHUS;
OTIpPEACIATh UENH JeATSIbHOCTH,
KPUTEPUHU UX HOCTHIKECHUS;

AKTYaJIM3UpPOBAThH

3aaBaTh IMapaMETpbl U

(popmupyembix
KOMIIeTeHIIU I
Oomme JlucuumnHapHbie (mpeaMeTHbie)’
OK 01. B gactu TpynoBOro BOCIUTaHUS: -BJIaJICTh METOJAMH JOKA3aTeIbCTB, AJITOPUTMAMH PELIEHH 3a1aY;

yMeHue (GOpMyIHpOBaTh ONpEAEICHUs, AKCHOMBI W TEOPEMBI,
MPUMEHATh UX, HMPOBOIUTH JOKA3aTelIbHBIC PACCYKICHHUS B XOJE
peLIeHus 3a/1a4;

YMETb OICPUPOBATH MNOHATHUAMHU: CTCIICHL 4YMHCIIA, J'IOFapI/I(bM
YHUCJIa;  YMEHHE  BBINOJNHATH  BBIYACICHHE  3HAYCHHH |
npeoOpa3oBaHusl BBIPAKEHHH CO CTENEHAMH W Jiorapudmamu,
npeoOpa3oBaHus IPOOHO-PAIIMOHATBHBIX BBIPAXKCHHIA;

YMETh OIIEpUPOBATh MOHATUSAMU: palUOHANIBHBIE,
HApPALMOHAIIBHEIE, II0Ka3aTEIbHBIE, CTEIICHHBIE,
norapudmMuieckue, TPUTOHOMETPHUECKHE YpaBHEHUS u

HEPABEHCTBA, X CUCTEMBI;

YMETh OTNIePUPOBATh MOHATHAMU: (QYHKIIHS, HEIPEPBIBHASPYHKITHS,
MIPOM3BOJIHAS, IEPBOOOPA3HAs, ONpPEIEIeHHBIN HHTETPal;, yMEHHUE
HaXOJIUTh MTPOU3BOJIHBIC AIIEMEHTAPHBIX (YHKIMH, HCTIOIB3YS
CIpaBOYHBIE MAaTepHalibl; MCCIEJOBATHB MIPOCTEHIINX CITydasx
(YHKUIMHN HA MOHOTOHHOCTb,HAX0/AUTh HANOOJIbIINE U HANMEHBIINE
3Ha4eHUs QyHKIMN; CTPOUTH IpaKH MHOTOWICHOB
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BBIABJIATH 3aKOHOMCPHOCTHU u
paccMaTpUBACMBIX ABJICHUAX

BHOCHTHh KOPPEKTHBBI B  JEATEIHHOCTh, OIICHHBATH
COOTBETCTBHE  pPE3yJIbTAaTOB  IIEJSIM, OLIGHUBATh  PUCKHU
MOCJIEACTBUI AEATENHHOCTH;

pa3BUBaTh  KPEaTHUBHOE  MBIINUICHUE TMPU  PEIICHUU

JKU3HEHHBIX IMPoOJIeM

0) 0a30BBIC HCCIICIOBATEILCKUE ICHCTBUS:

BIIAJIETh HaBBIKAMU yUeOHO-UCCIIeTOBATENbCKOM u

MPOCKTHOM JeSITENbHOCTH, HABBIKAMU Pa3pelIeHUs] MPoOIeM;

= BBIABIIATH MMPUYIHNHHO-CJICACTBCHHBIC CBA3U u

aKTyalM3UpoOBaTh 3a/ady, BBIIBUTaTh THIIOTE3y €€ PCIICHUS,

HAaXOMUTh  apryMEHTBl  JUIs JIOKa3aTeNIbCTBA  CBOMX

YTBEPKJICHUH, 3a/1aBaTh [1apaMETPbl U KPUTEPUU PELLICHNUS;

- AaHaJIM3UpOBATh TIOJYYCHHBIC B XOAC PCHICHUA 3aJadun

pe3ysbTaThl, KPUTHYECKH OICHUBATH HX JIOCTOBEPHOCTH,

IMPOrHO3UPOBATH U3MCHCHHUEC B HOBBIX YCIIOBHUAX;

YMETH NEPEHOCUTH 3HaAHUA B IMO3HABATCIIbHYIO u

MPAKTUYECKYIO 00JIACTH KH3HECSITEIBHOCTH;

- YyMETb MHTCTPUPOBATH 3HAHUS U3 PA3HBIX IIPEAMETHBIX

o0Jacreit;

= BbBIJIBUT'AaTh HOBBIC niaeu, npeajiaratb OpUT'MHAJIbHBIC
moaXxoabl U PCUICHUA, U CIOCOOHOCTHh MX HCIOJL30BaHUS B
MO3HABATEJIbHOW U COLIMAJIBHOM MPAKTHUKE;

IMPOTUBOPCHUUA B |

C HCIONB30BAaHMEM alapara MaTeMaTHYeCKOrO aHaln3a;
NPUMEHATH IPOHM3BOMHYIO NPH pEIICHWH 337a4 Ha JBIKCHHE;
penate MPaKkTHKO- OPHEHTHPOBAHHBIC 33aadd Ha HauOOJbIINE H
HAaUMEHBIIME 3HAYEHMs, Ha HaXOKACHWE IyTH, CKOPOCTU W
YCKOPEHHUS;

YMETb  ONEpUPOBATH MOHATHSAMM:  palMOHANbHAs  (QYHKIHSA,
roKasarenbHas (pyHKUWS, CTeTeHHas (DyHKIus, JorapupmMudeckas
(GyHKUUS, TpUTOHOMETpUYEcKHe (QyHKIMH, OOpaTHBIE (QYHKIIH;
YMEHHE CTPOUTH TIpadKd H3yYeHHBIX (YHKIHH, HCHOIB30BATH
rpaduKu TpH U3yYEHUH MPOIECCOBH 3aBUCHMOCTEH, TPU PEIICHUN
3a]a4 U3 IPYTUX yU4eOHBIX IPEAMETOB U 33/1a4 U3 PealibHOM JKU3HH;
BBIpaKaTh (HOPMYJIaMHU 3aBUCUMOCTH MEXY BETMUNHAMHU;

- YMETh pelIaTh TEKCTOBBIC 3a/[a4l Pa3HBIX THITOB (B TOMYHCIIE Ha
OpPOLIEHTHI, AONM W YacTH, Ha JBWXEHHE, paboTy, CTOMMOCTbH
TOBapOB M YCIYT, HAJIOTH, 3aJauyd H3 oO0]acTH yNpaBlieHHS
JUYHBIMH U CeMEHHBIMM (DUHAHCAMH); COCTAaBIISATH BBIPAKEHHS,
ypaBHEHHUS, HEPABEHCTBA M WX CHUCTEMBI IO YCIOBHIO 3aJauH,
UCCIIeIOBATh NOJy4eHHOE peuieHue 17§ OIICHUBATh
MIPaBIONIOI00HOCTH PE3yIbTATOB;

- YMETh OIEPUPOBATH TOHATHAMH: CpeaHee apudMeTndeckoe,
MenuaHa, HauOoyblllee ¥ HaWMEHbIee 3HAYCHUS, pa3Max,
JMCIEPCHsl, CTAaHIaPTHOE OTKJIIOHEHHE YHCIIOBOTO HabOpa; yMeHHe
W3BJIEKaTh, MHTEPIPETUPOBATh WH(POPMALNIO, MPEACTABICHHYIO B
Tabnumax, Ha auarpammax, rpadukax, OTPa)Karollyl0 CBOWCTBA
peaNbHBIX TPOIECCOB W SIBICHUH; NPEICTABIATh MHPOPMAIHIO C
MOMOIIBI0 TAaOJIMII W JAMArpaMM; HCCIEIOBaTh CTATUCTHYECKHE
JIaHHbIe, B TOM YHCJI€ C NMPHUMEHEHHEM IpadUvyecKuXx METOJOB H
AJIEKTPOHHBIX CPEJICTB;

- YMETb ONEePUPOBAThH MOHATHAMU: CIIyYalHBIH OMBIT HCIyYaliHOE
COOBITHE, BEPOSTHOCTD CIIyYAHOTO COOBITHSI, YMEHHE BBIYHCIISTH
BEPOSITHOCTb C  HWCIOJNB30BAaHHEM  TpapUuecKhux  METOJIOB;
NPUMEHSTH (HOPMYJIBI CIOXKEHHS W YMHOXKEHHS BEPOSTHOCTEH,
KOMOuHaTopHble (akTsl M (QOpPMYJBI IPH PELIEHWH 337134,
OILICHMBATh BEPOATHOCTH pEANTbHBIX COOBITHH; 3HAKOMCTBO CO
CIyJallHBIMH  BEMMYMHAMH; yYMEHHE TPHBOJIUTH  IPHUMEPHI
MNpOSIBJICHUS]  3aKOHa  OOJNBIIMX YWCeNl B  HPHUPOAHBIX H
OOIIECTBEHHBIX SIBJICHUSX;
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- - yMeTh ONEpPHPOBATH IMOHATHAMH: TOYKA, MpsMas, IUIOCKOCTS,
MPOCTPAHCTBO, ABYTPAaHHBIA YTOJ, CKPEIIMBAIOIINECS MPSMBIC,
NapajyieNbHOCTh M MEePIEeHIUKYSIPHOCTh MPSMBIX M IUIOCKOCTEH,
YTOJl MEXAY HPSMBIMH, YTOJ MEXIY MPSIMOM U IJIOCKOCTBIO, YTOJ
MEXKIY IUIOCKOCTSMH, PAacCTOSHHE OT TOYKHA JO IUIOCKOCTH,
pacCTOsIHAE MEXKAY HPSMBIMU, PACCTOSHUE MEXKAY IUIOCKOCTSIMU;
YMEHHE HCIOJIb30BaTh IMPH PEIICHUH 3a7ad W3y4eHHbIC (GaKThl U
TEOpeMbl IUIAHUMETPHH; YMEHHUE OIICHHBAaTh Pa3Mepbl OOBEKTOB
OKPY’KaIOILIEero MUpPa;

- yMeThb ONEPUpPOBATh TOHSITHUSIMH: MHOTOIPAaHHHUK, CECYCHHE
MHOTOTpaHHUKA, KyO, Mapajulelienuies, Mpu3Ma, MHpaMuna,
¢burypa u MOBEpXHOCTb BpAIllCHUs, IHJIMHAP, KOHYC, mmap, cdepa,
cedeHHs: (DUTYphl BpalleHHs, IUIOCKOCTh, Kacaromasics cdepsl,
IWIMHIpPA, KOHyCa, IUIOIIaah MOBEPXHOCTH MUPAMUIbBI, TPH3MBbI,
KOHyCa,  LWIMHApa, Iomans  chepsl, o0beM  KyOa,
OpPSIMOYTOJNIBHOTO — Mapajulejienuiea,  OUPaMHABL,  MPU3MBI,
IIMHIpA, KOHYCa, IIapa; YMEHHe M300pakaTh MHOTOTPAHHHKU H
HOBEPXHOCTH BpAILICHHS, HX CEYCHUS OT PYKH, C TOMOIIBIO
YEePTE)KHBIX HHCTPYMEHTOB M JJICKTPOHHBIX CPEICTB; YMCHHUE
pacro3HaBaTh CHMMETPHIO B IIPOCTPAHCTBE; YMEHHE PACIIO3HABATH
HPaBUIbHBIEMHOTOTPAHHUKH;

-yMeTh ONEPHUPOBATh TOHATHSIMH: JIBIDKCHHE B IPOCTPAHCTBE,
noo0HbIe (UTYphl B MPOCTPAHCTBE; HCIONB30BaTh OTHOILICHHUE
IUIOIIA/IeH TMOBEpXHOCTeH W 00BeMOB MOAOOHBIX (uryp mpu
peLICHUH 3a/1a4;

- yMETh BBIYUCISITh TCOMETPUYECKHE BEIMYHMHBI (JUIMHA, YTOJ,
Iona b, 00beM, IUIOMIAAb TOBEPXHOCTH), MCHOJIb3Yys N3yYCHHbBIC
(hopMyJIbI U METOIBI;

- yMeTh OIEpHpOBaTh MOHATHAMH: TPSIMOYTOJbHAs ~CHCTEMa
KOOPJMHAT, KOOPIMHATHI TOYKH, BEKTOP, KOOPIUHATHI BEKTODA,
CKaJISIPHOE TMPOW3BEICHHE, YIrOoJ MEKAy BEKTOpaMH, CyMMma
BEKTOPOB, NMPOM3BEJCHUE BEKTOPA Ha YHCIIO; HAXOIUThC TTOMOIIBIO
M3y4eHHBIX (POPMyINI KOOPIMHATHI CEPEIMHBI OTPE3KA, PACCTOSHUE
MEXKTy ABYMSI TOUKAMH;

yMETh BBIOMPATH MOJXOASIINHA HM3yYEHHBIH METOJ AJsS PELICHHS
3aJa4M, pacro3HaBaTh MaTeMaTHYECKHe (aKThl M MaTeMaTHYCCKUE
MOJICTIH B NIPHUPOJHBIX M OOILIESCTBCHHBIX SIBICHHSX, B UCKYCCTBE;
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YMEHHE TMPUBOJUTH MPUMEPHl MaTEMaTHYECKUX
POCCHIICKOM M MHUPOBOW MaTEMaTUYECKON HAYKH.

OTKPBITUI

OK 02.
OCyIIECTRIIATD MOUCK,
aHalu3 U
HUHTEPIIPETALHIO
uHpopManuy,
HEeO0OXOaUMOM IS
BBITTOJTHEHHS 33124
po(heCcCHOHATILHOM
JIEATEILHOCTH.

B o0nacTu IeHHOCTH HAYYHOTO MTO3HAHUS:

-c(hOPMHUPOBAHHOCT ~ MHPOBO33PEHHUS,  COOTBETCTBYIOILEIO
COBPEMEHHOMY YPOBHIO pa3BUTHS HayKd M OOIIECTBEHHOH
MIPaKTHKH, OCHOBaHHOT'O Ha Jiajore KyJnbTYp,
CIIOCOOCTBYIOLETO OCO3HaHUIO CBOETO MecTa B
MOJIMKYJIETYPHOM MUDE;

- COBEPILICHCTBOBAaHUE S3BIKOBOM M UUTATEJIBCKOU KYJIBTYpPBI
KaK CpeICTBa B3aUMOICMCTBHA MEXIY JIIOJBMH WM TO3HAHUSA
MHpA;

- OCO3HAaHME LIEHHOCTH HAay4YHOH NEATEIBbHOCTH, FTOTOBHOCTh

OCYIIECTBISTH MPOCKTHYIO "
HCCIIEIOBATENBCKYIO ICATCTBHOCTh WHIUBUIYATbHO H B TPYIIIIE.
OBnageHue YHUBEPCATBHBIMU yueOHBIMU

MO3HABATENLHBIMU JIEHCTBUSIMU:

B) paboTa ¢ nHpOpMAaIHEii:

- BJaJIeTh HaBBIKAMH TOJyYeHHs HH(OpPMAIUN W3UCTOYHHKOB
Pa3HBIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBIISITh TIOUCK, aHAIIN3,
CHCTEMATH3AIMI0 U WHTEPNpETaHio WHGOPMALUH Pa3ITHYHbIX
BUJIOB 1 (DOPM MpENICTABIICHNS;

- co37aBaTh TEKCTHl B pa3IUYHBIX (opMarax C y4eToM
HazHaueHWs HWHQOpPMALMM M LENEBOW ayAWTOPHH, BHIOMpas
ONITUMAJIbHYIO (pOpMY IpEICTaBICHHS U BU3YaJIH3AIINH;

- OIICHWBATh JOCTOBEPHOCTh, JIETUTUMHOCTh HWH(pOpManmu, ee
COOTBETCTBHE NPABOBBIM U MOPAIbHO-3THYECKUM HOPMaM;

- HCIOJB30BATh cpeacTa MH(POPMALMOHHBIX u
KOMMYHHKAIIMOHHBIX TEXHOJOIWH B PpEHIEHUH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX M OpPTaHH3AIMOHHBIX

- YMETh OIEPUPOBATH TOHATHAMH: palHOHAJIbHAS (QyHKIHUA,
mokaszareibHasi (QYHKUMS, CTENEHHas (QYHKIUSL, JorapugMudeckas
(GyHKUUMS, TpUroHOMeTpHyeckne (YHKIMH, oOpaTHbIe (YHKINU;
YMEHHE CTPOUTH TIpauKd H3y4eHHBIX (YHKIUHA, HCIIOIB30BATH
rpadUKi NpU M3YUYCHUH MPOLECCOBU 3aBUCUMOCTEH, TIPU pEIICHIH
3a]a4 U3 IPYTUX yu4eOHBIX MPEJAMETOB U 3a/1a4 U3 PeabHON KU3HH;
BBIpaXaTh (hopMysIaMH 3aBHCUMOCTH MEKITY BETMIHMHAMI;
- YMETb OTEPUPOBATH MOHATUSAMHU: TOXKIECTBO, TOXKICCTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CHCTEMA YpaBHEHUH U
HEpPaBEHCTB, PaBHOCHJIBHOCTh YPaBHEHHI, HEPABEHCTB U CHCTEM,
panmoHabHEIE, UppaloOHaIbHBIC,
NOKa3aTeNbHBIC, CTETICHHEIE, norapudmMuieckue,
TPUTOHOMETPHUYECKUE YPaBHEHHS, HEPABEHCTBA U CHCTEMBI; YMETh
pemiate ypaBHEHHUS, HEPAaBEHCTBA M CHCTEMBI C IOMOIIBIO
Pa3UYHBIX IPUEMOB; pelllaTh YPaBHEHUsI, HEPABEHCTBA M CHCTEMBI
C TIapamMeTpoM; TIPUMEHSITh YpaBHEHHS, HEPAaBEHCTBA, UX CHUCTEMBI
JUIS peIlIeHHs MaTeMaTHYeCKUX 3ajad M 3ahad M3 Pa3IHyHbIX
o0acTell HayKu M pealbHON JKU3HHU;
- yMeTb CBOOOJHO OINEPUPOBATh TOHSATHAMHU: JIBUKCHHE,
napajuleNIbHBI  NIepeHoC, CUMMETpPHs Ha IUIOCKOCTH W B
NPOCTPAHCTBE, IMOBOPOT, NpeoOpa3oBaHHEe NOA0OHS, TOAOOHBIC
(GuryphI; yMETh pacrio3HaBaTh paBHbIE | MOJI0OOHBIE (PUTYDPEI, B TOM
yuciae B NPUPOJIE, UCKYCCTBE, apXUTEKTYpe; YMETh HCIOJIb30BaTh
reOMETPUUYECKHEOTHOLLICHUS, HAXOAUTh TE€OMETPUUECKIE BETUIHHBI
(nmuHA, yrom, TIOmans, 00BEM) MPU PEIICHHWH 3a1ad M3 IPYTHX
yUeOHBIX MPEIMETOB U U3 pEaTbHOHN JKU3HM;
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3aMad ¢ CcOOMoIeHHEeM TpeOOBAaHWUN OSPrOHOMHUKH, TEXHHUKH
0€30MacHOCTH, TUTHEHBI, pPECypcocOepeKeHUs, MPaBOBBIX U
ATHYECKUX HOPM, HOPM HH(POPMAITMOHHOM 0€3011acHOCTH;

- BJIaJICTh HABBIKAMH PACIO3HABAHUS W 3alUThl WHPOPMAIUH,
“H(OPMAITMOHHOM 0€30MaCHOCTH JIMYHOCTH;

OK 03.

IInanupoBath
peann30BbIBaTh
cOOCTBEHHOE
npodeccuoHaIbHOe
JUYHOCTHOE Pa3BUTHE.

n

B o0nactu 1yXOBHO-HPAaBCTBEHHOTO BOCIIUTAHUS:

- c(hOopMHPOBAHHOCTH HPaBCTBEHHOT'O CO3HaHUS,
TUYECKOI'0 TOBEICHHUS;

- CIIOCOOHOCTH  OLEHHMBAaTh CHTYalldIl0 ¥ NPUHUMATh
OCO3HAHHBIC  PELICHUsS, OPHEHTHUPYACh Ha MOpaJIbHO-

HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;
- OCO3HaHME JMYHOTO BKJaJa B MOCTPOEHUE YCTOMYUBOTO
Oyy1ero;

- OTBETCTBEHHOE OTHOIIEHHE K CBOMM POIMUTEISIM U (MIIN)
JOPYTHM 4J€HaM CEMBbH, CO3JAHHIO CEMBHM Ha OCHOBE
OCO3HAHHOTO MPUHATHA LIEHHOCTEH CEeMEWHOW >KU3HU B
COOTBETCTBHH C TpaJHLUsAMHU HapoaoB Poccuy;

OsnajeHue YHUBEPCATHHBIMH PEryIsSTUBHBIMHU
IEUCTBUSIMU:

a) caMOOpraHU3aIus:

- CaMOCTOSATEILHO OCYIIIECTBIISITh MM03HABATEIHHYIO
JIEATEIBHOCTD, BBISIBIITH MPOOIIEMBI, CTaBUTh 74

dhopmynupoBaTh COOCTBEHHBIE 3aa4ll B 00pa30BaTEIbLHOM
JESTEILHOCTH M YKU3HEHHBIX CUTYAIVSIX;

- CaMOCTOSATEIBHO COCTABJIATh IUIAH PEIICHHUS TPOOJIEMBI C
y4eToM UMEIOTINXCS pEeCypCoB, COOCTBEHHBIX
BO3MO>KHOCTEH U MPENNOYTeHUH;

- 1aBaTh OIICHKY HOBBIM CHUTYaIlUsIM;

- yMeTb OIIEpUPOBATH
UppalOHATbHBIC, MOKa3aTeJbHbIC,
JorapupMUIECcKHe, TPUTOHOMETPHUYECKIE
HEPABEHCTBA, UX CUCTEMBI,

- YMETh OIIEpUPOBATh MOHATHAMH: MHOTOTPAHHHK, CCUCHHUE
MHOTOTpaHHUKA, KyO, Mapayiefenuriesi, Ipu3mMa, mupamMua,
¢urypa 1 MOBEpXHOCTh BpAIICHUS, LUWIMHIAP, KOHYC, wLIap,
cdepa, ceueHus GUTYPHI BPAIICHUS, ITIOCKOCTh, KAaCaroIasics
chepsl,  IWIMHIPA, KOHYCa, Ionab
MUpaMU/Ibl, PU3MBI, KOHYyCa, IWIMHIAPA, IUIOMAns chepsl,
00beM Ky0a, IPSIMOYTOJILHOTO MapauieseuIe/a, THPaMHIbI,
NpU3MbI, OWINHIpPA, KOHyca, IIapa; yMEHHE H300pakaTh
MHOTOTPaHHUKN W NOBCPXHOCTHU BpaAlICHHA, UX CCUCHHUA OT
pYKH, C  TIOMOIIBIO YepTEeKHBIX MHCTPYMEHTOB
ANIEKTPOHHBIX CPEJICTB; YMETh DPAcIO3HaBaTh CHUMMETPHUIO B
MPOCTPAHCTBE; YMETh pacro3HaBaTh
MHOTOTPaHHUKH;

TIOHATHAMMU

ypaBHEHUS

- YMEThb OIIEpUPOBATH MOHATUSMHU: NMPSMOYTOJIBHASI CHUCTEMA
KOOpPAMHAT,  KOOPAMHATBI  TOYKH,  BEKTOD,
BEKTOpA, CKaJSIPHOE IIPOU3BEACHUE, YIOJl MEXIY BEKTOPAMH,
CyMMa BEKTOPOB, IIPOU3BEACHUE BEKTOPA HA YUCIIO; HAXOAUTh
C MOMOIIBI0 HM3YYEHHBIX (DOpPMYJ KOOPAMHATHI CEpPEeIUHBI
OTpE3Ka, PACCTOSHUE MEXKIY JBYMS TOUKAMU;

palnoHaNIbHEIE,
CTEICHHBIC,

nu

MIOBEPXHOCTHU

u

ITpaBUJIBHBIC

KOOpAWHATBI
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cnoco0cTBOBaTh (OPMHUPOBAHUIO M TPOSBICHUIO IIHPOKON
SPYIUIMKA B Pa3HBIX OOJIACTAX 3HAHWH, MMOCTOSHHO IMOBHIIIATH
CBO 00pa30BaTEeNBHBINA U KyJIBTYPHBIH YPOBEHb;

0) caMOKOHTPOJIb:

WCTIONB30BaTh NPHEMbl pedIeKCUH sl OLUEHKH CHTYalluH,
BBIOOpA BEPHOTO PEIICHIS;

- yMeThb OLEHMBAaTh PHUCKH U CBOEBPEMEHHO IPUHUMATh
pelIeH s N0 MX CHIKCHUIO;

B) SMOIMOHAILHBIN HUHTEJUICKT, MpeAnoaararmum
c(hOpMHUPOBAHHOCTH:
- BHYTPEHHEH MOTHMBAllMM, BKJIIOUYAIOLIEH CTPEMIIEHHE K

JNOCTHKCHHIO TENH W YCIeXy, ONTHMH3M, WHHUIIMATHBHOCTD,
YMEHUE ACHCTBOBATh, HCXOMS H3 CBOMX BO3MOXHOCTEH;

= SMIIaTuu, BKH}O‘Ia}OHleﬁ CHOCOGHOCTI) IIOHUMAThb
SMOIIMOHAIFHOE COCTOSIHUE JAPYTUX, VYYATHIBATH €ro TpHU
OCYIIECTBICHHA KOMMYHHKAITHH, CIIOCOOHOCTh K COUYBCTBHIO U
COTICPEIKUBAHUIO;

- COLMANIBHBIX  HABHIKOB,  BKIIFOYAIOIIHUX
BBICTpaI/IBaTB OTHOLICHUA C I[pyrI/IMI/I JIFOAbMH, 336OTI/ITBCH,

CIIOCOOHOCTB

MPOSIBJIATH MHTEPEC U pa3periaTh KOHQIHUKTHL

OK 04.

PaboTath B KOJJIICKTHBE
u KOMaHfe,
3¢ dexTUBHO
B3aMMOJICHCTBOBATh  C
KOJIJIETaMHu,
PYKOBOJICTBOM,
KJIIHEHTAMH.

- TOTOBHOCTb K CaMOPAa3BUTHIO, CAMOCTOSTEIBHOCTH U
CaMOOTIPEENICHHIO;

-OBJIaJICHHE HaBBIKAMHU yueOHO-HMCCIeN0BaTEIbCKOM,
MIPOEKTHOM M COLMAIbHOM AEATEILHOCTH;
Ognanenue YHHUBEPCAIbHBIMU
JNIEUCTBUSIMHU:

0) coBMecCTHas ACATCIBHOCTE:

- MIOHMMaTh M WCIOJNB30BaTh IPEUMYIIECTBA KOMAaHJIHOW U
VHANBUIYATEHOW paboTHI;

- NpUHUAMATH e COBMECTHOM JIESITENIBHOCTH,
OpraHW30BbIBATh W  KOOPJIWHHPOBaTH JICHCTBHA 1O €€
JOCTHIKEHUIO: COCTAaBJIATh IJIaH ACUCTBUH, paclpencisiTh

KOMMYHHUKAaTHUBHbBIMHA

- yMETb ONepHUpOBATh MOHATUSMHU: CIYYAHHBIN OIBIT UCIy4aitHOE
COOBITHE, BEPOSITHOCTh CIYYallHOI'O COOBITHSI, YMETh BBIYHCISATH
BEPOSTHOCTh C  HCIOJNB30BAaHMEM  TpaUYecKuXx  METOIOB;
NPUMEHATH (OPMYJIBl CIOKEHHS ¥ YMHOXKCHHUS BEPOSTHOCTEH,
KOMOWHaTOpHBIE (QakTel W (QopMynbl TpPU pPEHICHUH 3a]ad;
OIICHMBATh BEPOATHOCTH PEANTbHBIX COOBITHII; 3HAKOMCTBO CO
CIlyyailHBIMM  BEJIMYMHAMH; YMEHHE MPHUBOIUTH  IPUMEPHI
MPOSIBJICHUS]  3aKOHA  OOJNBIIMX YWCeNl B  HPHPOAHBIX H
OOIIECTBEHHBIX SIBJICHUSIX;

- yMeTb CBOOOJHO ONEPUPOBATH MOHITUSAMH: CTENEHb C LENIbIM
rokasaresieM, KOpeHb HaTypallbHOM CTENeHH, CTeleHb
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pOAM C Y4eTOM MHEHHH YYaCTHHKOB OOCYKIAaTh DPe3yJbTaThl
COBMECTHOM pabOTHI;

- KOOPIWHUPOBaTh M BBHINOJNHATH pPabOTy B  YCIOBHSX
peaJIbHOTO, BUPTYaJIbHOIO u KOMOMHHPOBAHHOTO
B3aHMMOCHCTBHSI,

- OCYIIECTBIISTH IIO3UTUBHOE CTPATETHYECKOE IOBEICHHE B
Pa3NUYHBIX CUTYalUsIX, IPOSBIATE TBOPUYECTBO MBOOOpaKEHHUE,
OBITh MHULIUATHBHBIM.

Osnanenne YHUBEPCATbHBIMH
JNEHCTBUAMH:

T') IpUHSTHE ceOs U IPYTUX JIOJIEH:

- NPUHEMATh MOTHBBI M apryMEHTHI JIPYTHX JIOACH HpU
aHaJIM3e Pe3yNIbTaTOB ACATECILHOCTH;

- TpU3HABaTh CBOE MPABO U MPaBO APYTHX JIIOJCH HAOMINOKH;
- pa3BUBaTh CHOCOOHOCTH NMOHUMATh MHUpP C TO3UIAH
JPYTOTO YEIOBEKa,;

PETYISITUBHBIMU

C palMOHANBHBIM I[IOKa3aTeleM, CTeNeHb C JCHCTBUTENbHBIM
(BeliecTBEHHBIM) MTOKa3aTeNeM, JIOTapu(M YyKcia, CHHYC,KOCHHYC 1
TAHT€HC MIPOU3BOJIBLHOTO YUCIIA;

- yMeTb CBOOOJHO OIEPHPOBATH MOHATHAMHE: TpaduK (yHKIIHH,
oOpatHast (QyHKIMS, KOMIO3ULUS (GYHKUWH, THHEHHas (QYHKIH,

KBaJpaTHuHas  (QYHKIOUS, CTENeHHas (YHKIUS ¢ [eNbIM
IoKasareieM,  TPUTOHOMeTpHYeckne  (pyHKImH,  oOpaTHBIC
TPUTOHOMETPUYCCKUEC hyHKIIH, MOKa3aTeJIbHAS u

norapumMudeckass QyHKIUH; YMETh CTPOHUTH Tpaduku (HYHKITHH,
BBITIONHATH MTPe00pa3oBaHus rpauKoB PyHKINH;

- yMeTb WUCHONB30BaTh Tpaduku GYHKOUE U1 H3YydeHUs
MPOLIECCOB W 3aBHCHMOCTEH TIPH pEIICHWH 3a1ad M3 APYTHX
y4eOHBIX PEIMETOB M U3 PeasbHOM KU3HU; BEIpaXKaTh GOpMyIaMu
3aBUCUMOCTH MEXKY BETHYHHAMM,

- cBOOOJHO OMEpPHPOBaTh MOHATHUSAMH: YETHOCTh (PYHKIUH,
MePHOANIHOCTD byHKINH, OTPaHUYEHHOCTh byHKIMY,
MOHOTOHHOCTh (DYHKIMH, 3KCTpeMyM (GYHKUUHM, HawOoJbllee U
HavMeHbIllee 3HaueHWs (YHKIMH Ha TPOMEXKYTKE, YMETh
MIPOBOJIUTH MCCIIEIOBaHUE (DYHKIIHY;

- YMEThb WCIIOJB30BaTh CBOWCTBA W Tpaduku (QYHKIMH IS
pelleHuss ypaBHEHHMH, HEpPaBEHCTB W 3a7ad C IapaMeTpamy;
n300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH MHOKECTBA PEIICHUI
ypaBHEHUH, HEPABEHCTB U UX CUCTEM;

OK 05.

OcCy1ecTBIATh YCTHYIO
n IMUCbMCHHYTO
KOMMYHHKAIIHIO Ha
rOCyJIapCTBEHHOM
S3BIKE C y4ETOM
0coOeHHOCTEH
COLIMAJIBHOTO u
KYJIBTYPHOTO
KOHTEKCTA.

B o0nacTi 3¢TETHYECKOTO BOCITUTAHMS:

- ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYAs 3CTETHKY OBITa,
HAy9HOTO H TEXHHYECKOTO TBOPYECTBa, CIOpTa, Tpyda H
00II1eCTBEHHBIX OTHOILIIEHUH;

- CIIOCOOHOCTH BOCIIPHMHHMMATH PA3JIMYHbIC BUJBI UCKYCCTBA,
TPAIUIIIN W TBOPYECTBO CBOETO M JNPYTHUX HAPOJOB, OIIYIIAThH
SMOIIMOHANILHOE BO3JEHCTBUEUCKYCCTBA;

- YOSXKJIECHHOCTh B 3HAYUMOCTH IS JUYHOCTH M OOIIECTBa
OTEUECTBEHHOTO W  MHPOBOTO  HCKYyCCTBA, OTHHYCCKUX
KYJBTYPHBIX TPaJAULIMHA U HAPOJHOTO TBOPUECTBA;

- TOTOBHOCTb K CAMOBBIPAKCHHUIO B Pa3HBIX BUJAX HCKYCCTBA,
CTPEMIICHHE TIPOSIBIIATH Ka4eCTBA TBOPUECKOM TNIHOCTH;
OsnageHue YHUBEPCATbHBIMH KOMMYHUKATHBHBIMH
JIEHCTBUSIMU:

- YMETh ONEpPHpPOBaTh MOHATHAMHU: CpeAHee apupMETHUIECKOe,
MeauaHa, HauOosbpllee ¢ HaWMEHbIEe 3HAYCHUS, pa3Max,
JCTIEPCHSl, CTAaH/IAPTHOE OTKIIOHEHWE YHMCIIOBOTO HA00pa; yMEHUE
W3BJIEKaTh, UHTEPIPETUPOBATh WHPOPMAIMIO, MPEJICTABICHHYIO B
Tabnuuax, Ha aUarpammax, rpa@ukax, OTPa)Karollyl0 CBOWCTBa
peanbHBIX MPOLECCOB M SIBJICHUWI; NPEACTaBIATh MHPOPMALHMIO C
MIOMOIIBI0 TAONMWI] W JUarpaMM; HCCIEI0BaTh CTAaTHCTUYECKHE
JaHHbIe, B TOM YHCJIE€ C NMPUMEHEHHEM IpadUvYecKuX METOAOB H
3NEKTPOHHBIX CPEJICTB;

- YMETh ONEepUPOBaTH TMOHATHAMH: TOYKA, MpsIMas, IUIOCKOCTb,
MIPOCTPAHCTBO, ABYIPAaHHBIA YTroJ, CKpELIMBAIOIIUECS TpsMBIE,
NapajuIeTbHOCTh U MEPNEHANKYISIPHOCTh MPSAMBIX U IIJIOCKOCTEH,
YTOJI MEXIy NPSMBIMH, YTOJI MEXIY NMPSIMON U INIOCKOCTBIO, YTOII
MEXNY IUIOCKOCTSAMH, pPACCTOSTHUE OT TOYKH JO IUIOCKOCTH,
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a) oOmIeHME:

- OCYIIECTBIATH KOMMYHHKAIIMK BO BCEeX cepax )KU3HU;

- pacmo3HaBaTh HEBepOAJIbHBIC CPEACTBA OOINEHHS, TOHUMATh
3HAUCHHUE COIMAIBHBIX 3HAKOB, PACIO3HABATH MPEANOCHUIKA
KOH(MJIMKTHBIX CUTYAlUil U CMATYaThKOH(IHKTHL;

- pa3sBEpPHYTO W JIOTHYHO H3Jaratb CBOIO TOUYKY 3pPEHHS C
HCIIOJIb30BAHUEM SI3bIKOBBIX CPEIICTB;

PaccTosIHUE MEKIY TPSIMBIMU,PACCTOSTHUE MEXKTY ITIOCKOCTIMU;
- yMETh UCIOJL30BaTh MPU PEIICHUM 33734 U3yueHHbIC (DAKTHI U
TEOpEeMBI TUTAHUMETPUH; yYMEHHE OIEHUBATh pa3Mepbl OOBEKTOB
OKPY>KaloIllero MUpa;

OK 06.

[IposiBnsATh
IpaXkJIaHCKO-
NaTPUOTHYECKYIO
HO3ULIHIO,
JIEeMOHCTPUPOBATH
OCO3HAHHOE TIOBEJICHUE
Ha OCHOBE
TpaJULHOHHBIX
00111e4eTOBEYECKUX
LIEHHOCTEH, NPUMEHSTH
CTaH/apThI
AHTUKOPPYIMLHUOHHOIO
MOBE/ICHUS.

- OCO3HaHUE OOYYAIOIIMMHUCS POCCUUCKON TpaskAaHCKOH
NACHTHUYHOCTH,

- [EJCHANpPAaBICHHOE  pa3BUTUE BHYTPEHHEH  IO3UIUHU
JIMYHOCTHU Ha OCHOBC OYXOBHO-HPAaBCTBCHHBLIX ].[CHHOCTCﬁ
HaponoB  Poccuiickoit ~ denepanuu,  UCTOPUYECKHX U
HaIlMOHAIBHO-KYJIbTYPHBIX Tpaguuui,  (OopMHpPOBaHUE
CHUCTCMbI 3HAYMMBIX HEHHOCTHO-CMBICJIOBBIX YCTAaHOBOK,
AHTUKOPPYILIMOHHOTO MHpPOBO33pEHHsSI  NPABOCO3HAHUA,
9KOJIOTMYECKOW KYJIBTYphI, CIIOCOOHOCTH CTaBUTh LU U
CTPOMTH KU3HEHHBIE IIJIaHBbI;

B yacTu rpax1aHCKOro BOCIIMTaHUS:

- OCO3HaHHE CBOMX  KOHCTHTYIIMOHHBIX npaB
00s13aHHOCTEH, YBayKEHHE 3aKOHA U TIPABOIIOPSIIKA;

- MIPUHSATHE TPaJUIIMOHHBIX HaIlMOHATbHBIX,
00IIIeYeT0BEYEeCKIX TYMaHUCTHUYECKUX u

ACMOKPATHICCKUX HGHHOCTeﬁ;
- TOTOBHOCTb IIPOTHUBOCTOATH HJACOJIOTHU OKCTPEMH3MA,

HallMOHAIHU3MA, KceHogoouw, JIUCKPUMHUHALIUU o
COILIMATbHBIM, PEIUTHO3HBIM, PACOBBIM, HAI[MOHAJIHHBIM
MpU3HAKaM;

- TOTOBHOCTb  BECTH COBMECTHYH  JI€ATEIBHOCTb
WHTEpecax  TpPaXJaHCKOro  oOmecTBa, yd4acTBOBaTb B

CaMOYIIpaBJICHUU B O6LL[CO6pa3OBaTeJ'IBHOI7[ OpraHuvsanvuv 1
ACTCKO-IOHOMICCKUX OpraHU3aluiIX;

- yMcHHE B3aMMOJIEHCTBOBATH C  COIMalbHBIMH
WHCTUTYTAMA B COOTBETCTBMHM ¢ WX QYHKIUAMH U
Ha3HAYEHHEM;

YMETb peliaTh TeKCTOBbIE 33J]a4l Pa3HbIX TUIIOB (B TOM YHCIE

Ha TIPOUEHTHI, [JOJMM W 4YacTH, Ha JBIXKEHHE, padoTy,
CTOMMOCTH TOBapOB M YCJIYI, HAJIOTH, 3aJa4d W3 00JacTH
yIpaBiIeHUS JMYHBIMH U CeMeHHBIMHU ¢uHaHCaMH);
COCTaBJISTh BBIPAKEHHSA, YpaBHEHHSA, HEPaBEHCTBA M HX
CHUCTEMBI TI0 YCIOBHIO 33Ja4, HCCIEN0BaTh IOJy4YEHHOE
pellIeHre 1 OLIEHUBATH MPABIONON00HOCTh PE3YIBTATOB;

- *yMeTh onepupoBaTh MOHATHAMHU: OIpEleSICHHE, aKCHOMa,
Teopema, CIeJCTBHE, CBOWMCTBO, INMPHU3HAK, J0Ka3aTeibCTBO,
paBHOCHIIBHBIE  (OPMYJIHPOBKH; yMeTh  (hOpMyJIHPOBATH
o0paTHOE M TIPOTHUBOIIOJIOXKHOE YTBEPIKICHUE, MPUBOIUTH
MIpUMEpPBI U KOHTPIPUMEDHI, UCIIOJIb30BaTh METOJ
MaTeMaTU4ecKOW  WHAYKUWH;  T[POBOAMTH  JIOKa3aTelbHbIE
pacCcyXAeHusl TPU pelleHUH 3a/ad, OLEHHBATh JIOTHYECKYIO
MIPaBHJIBHOCTD PAcCyKICHHN;

- *yMeTh cBO0OOTHO OTIepUPOBAThH MOHSATHSIMU:
HOCJIEJOBATENIBHOCTB, apudmeTHyecKas nporpeccus,
reoMeTpuuecKkass  Iporpeccusi,  OSCKOHEYHO  yObIBaromas
reoMeTpuydecKas Hporpeccus; yMETh 3a/1aBaTh
[OCJIeJOBATEILHOCTH, B TOM 4YHCIe C  IOMOIIBIO
PEKYPPEHTHBIX (OPMYT;

- *yMeTh BBIOMpPATh MOAXOMSIIANA METOM JUISI PEIICHUSI
3a/1a4d; TOHMMAHUE 3HAYUMOCTH MAaTE€MAaTUKU B HU3yUYCHUU
MIPUPOIHBIX U OOIIECTBEHHBIX MPOIECCOB U SBICHUH;, yMETh
pacro3HaBaTh NMPOSIBICHUE 3aKOHOB MATEMAaTUKHU B UCKYCCTBE,
YMETh NPUBOIAUTH MPUMEPHl MATEMaTHYECKUX OTKPBITHI
POCCHUHCKON 1 MUPOBOM MaTeMaTHYECKON HAYKH;
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- TOTOBHOCTh K TyMaHUTapHOU U BOJOHTEPCKOM
JeSTeIBHOCTY;

NaTPUOTUYECKOIO BOCIIUTAHUS:

- c(hOpMHUPOBAHHOCTh poccuiickon rpaXkJaHCKOU
UJICHTUYHOCTH, MATPUOTHU3MA, YBAXKEHUS K CBOEMY HapOIy,
YyBCTBa OTBETCTBEHHOCTU nepen PoauHON, ropmoctu 3a
CBOM Kpail, cBol0 PomuHy, CBOHl SI3BIK U KYJBTYpY,

MIPOLIOE U HACTOsAIIee MHOTOHAMOHAIBHOrO HapoaaPoccuy;
- IICHHOCTHO€ OTHOIIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM,
HACTOPHUYECKOMY W MPHUPOJHOMY HACIEAUIO, IaMsATHHUKaM,
TpaguuusM HapoaoB Poccum, moctmxeHusiMm Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX U TPYIE;
- upaeliHas yOeXIEeHHOCTb, TOTOBHOCTb K CIIYXCHHUIO H3aILUTe
OteyecTBa, OTBETCTBEHHOCTb 3a €r0 CyIb0Y; OCBOCHHbIE
00yYarIUMHCS MEXIPEAMETHBIC TOHITUS UyHUBEpCAIbHBIC
yueOHbIE necTBUsL  (peryJsiTUBHBIE,
MO03HaBaTeNbHbIC, KOMMYHUKATUBHBIE);
- CIIOCOOHOCTh WX WCIHOJB30BaHMS B IO3HABAaTENbHON U
COLIMAIBHON TPAaKTUKE, TOTOBHOCTb K CaMOCTOSITEIEHOMY
IUIAaHUPOBAHUIO W OCYILIECTBJICHUIO Yy4eOHOW JesITelIbHOCTH,
opraHuzanuy y4eOHOr0 COTPYAHHUYECTBA C TEJArOTHUYECKUMH
pabOTHHUKAaMH M CBEPCTHHKAMM, K YYacTHIO B IOCTPOEHHH
WHIMBUAYaTbHON 00pa30BaTeIbHON TPAeKTOPHUH;
- OBJIAJICHUE HaBBbIKaMH yueOHO-UCCIeI0BATENbCKOM,
MPOEKTHOW U COLIMAIIBHOU JIEATEIIbHOCTH;
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OK 07. - He NPUHHUMAThH JEUCTBHS, TIPUHOCSIINE BPE] OKPYXKalomiell | yMETh OIEPUPOBATh MOHATHUSAMU: (YHKIUS, HENpPEpPhIBHAS
CopeiicTBOBaThH cpene; GyHKIUS, TPOU3BOJAHASA, IEepBOOOpa3Hasi, OMpPEEICHHbII
COXPaHEHUIO - yMeTh MPOTHO3UPOBAThH HEONIArONpPUATHBIC | HHTErPal; YMETh HAXOJWTh IPOM3BOJAHBIC 3JIEMEHTAPHBIX
OKpY>KaloIlllel  cpejipl, | YKOJIOIHYCCKHUEe IMOCICACTBUS MPCANPHUHUMACMBIX NCUCTBUM, | (hyHKIIMM, UCIIOIL3YS CIIPABOYHBIC MAaTEpUAIIbl, HCCIEI0BATh
pecypcocOepexkenuo, | MPCAOTBPAILATH X, B MPOCTEHMINNX Ciydasx (GYHKIUA HAa MOHOTOHHOCTb,
s dexkTuBHO ©  PaclipuTR  OUBIT — JACATCIBHOCTH  SKOJOTMICCKOM | yaxonuTh HAMOOBIIME M HAMMEHBIIUE 3HAYCHMS (YHKIHIA;
JIeCTBOBATH B HaHpaBﬂgHHOCTI/I, 6 CTPOUTH Ipa)KU MHOTOWICHOB C MCIOJIH30BAHUEM arnapaTa
YPE3BBIYANHBIX - PaspabathiBaTh IIAH PCIICHHA MPODJCMBI C yUCTOM aHAMM3A | \jarenaTyyeckoro aHAIN3a; NPUMEHATH IIPOU3BOIHYIO IIPH
MMEIOIIMXCS MAaTEPHAIBHBIX U HEMaTEePUAIbHBIX PECYPCOB;
CUTyaIUsX. 5 pelleHnH 3aJady  Ha JBU)KEHUE;, pemarbh IPaKTHKO-
- OCYIIECTBIIATH IIEJICHATIPABICHHBII MMOUCK MEPEHOCA CPEICTB
9 OpUEHTUPOBAHHBIC 33Jjaud Ha HAWOOJbIIME UM HAUMEHBIIUE
1 cioco00B IEUCTBUS B MPOPECCHOHAIBEHYIO CPEIY;
3HAYEHUs], HA HAXOXKJICHUE MMYyTH, CKOPOCTH U YCKOPEHUS;
- YMCTb INCEPCHOCUTL 3HAaHHMA B IIO3HABATCIBHYIO U
- yMeTb ONEPUPOBAaTh  MOHATHSAMHU:  JIBJKEHHE B
IPOCTPAHCTBE, MOAOOHBIE (UIYpHl B  I[POCTPAHCTBE;
MCII0JIb30BaTh OTHOILICHHUE IUIOLIAJECH NOBEPXHOCTEN M
MPaKTUIECKYI0 00JIaCTH KU3HEACATEIbHOCTH; 00BEMOB MTOJTIOOHBIX (PUTYp MTPH PEUICHUH 3a]1ay;
- OpejiaraTh HOBHIE IIPOEKTBI, OLEHUBATh MAEHM C MO3MIUU | - YMETh BBIUHMCIATH TEOMETPHYECKHME BEIMYMHBI (IIMHA, YTOI,
HOBU3HBI, OPUTHHATIBHOCTH, TPAKTUUECKOI 3HAYMMOCTH; IJIOIIA/b, 00BEM, IUIOIIAb MTOBEPXHOCTH), MCIOJIBb3YS H3y4ECHHbIC
- J1aBaTh OIIEHKY HOBBIM CHTYAIlHsIM, BHOCHTh KOPPEKTHBBI B | (POPMYIIBI M METOJBI;
ACATCIIBHOCTD, OLICHUBATh COOTBETCTBUEC PE3YJILTATOB LICIISAM,
OK 09. B o0nacTv 1IeHHOCTH HayYHOTO MO3HAHMS: - YyMEeTh ONEPUPOBATH TOHATHUSMU: pallMOHATbHAS (YHKIIHS,
Ucnonb3oBars -cOpMHUPOBAHHOCTh MHUPOBO33PEHHsI, COOTBETCTBYOLIETO HoKa3areabHast byHKIHS, CTEeTeHHAsI byHKIHS,
uH(pOpMaIMOHHBIE COBPEMEHHOMY YPOBHIO Pa3BHTHUS HAYKH U OOLICCTBEHHOM norapudmudeckas GyHKIHUsL, TPUTOHOMETpUIeCcKre QYHKIIHY,
TEXHOJIOTHUHU B | TIPaKTUKH, OCHOBaHHOTO Ha  JuWanore KyJIbTyp, | oOpaTHble (pyHKUUH; YMEHHE CTPOUTH I'papHKH HU3YYECHHBIX
npodeccuoHanbHOM CIIOCOOCTBYIOLIETO OCO3HAHHIO cBoero  Mmecrta B | (YHKIMH, UCIOJIb30BaTh rPapUKKU MPU M3YUYCHUHU MPOIIECCOB
JIEATEIIbHOCTH. HOJIUKYJIBTYPHOM MHPE; U 3aBHCHMOCTEH, NPH PEIICHUH 3a]ad M3 JIPYTrux Y4eOHBIX
- COBEPILCHCTBOBAHUE S3bIKOBOM M YHTATENIbCKOM | MPEIMETOB M 33Ja4 M3 peallbHOW  KHM3HHW;,  BBIpaXkaTb

KYJbTYpbl KaK CPeJCTBa B3aUMOJICUCTBUA MEXIY JIOJbMU
Y ITIO3HAHUA MUPA;

- OCO3HaHHe LIEHHOCTH Hay4YHOU JEeSITeNbHOCTH,
TOTOBHOCTh OCYILECTBIIATh MIPOEKTHYIO u
UCCIICIOBATENBCKYIO JICSITENbHOCTh MHAMBUIYAJIBHO U B
rpymme.

OBnanenue YHUBEPCATbHBIMU y4eOHBIMU

(dhopMyJsiaMHU 3aBUCMOCTH MEX]Ty BEJITHUNHAMH;

- YMETh OTIEpUPOBATh MTOHATHSAMU: TOXJIECTBO,
TOXKJICCTBEHHOE IPeo0pa3oBaHue, ypaBHEHHE, HEPAaBEHCTBO,

CUCTEeMa  YpPaBHEHMH W  HEPaBEHCTB, PaBHOCHUIILHOCTh
yYpaBHEHUH, HEPAaBEHCTB A CHCTEM, palfoHaJIbHbIE,
WppaIrMoHaIbHEIC, MMOKa3aTelIbHEIC, CTEIICHHBIE,
norapuMUIECKUE, TPUTOHOMETPUICCKUEC ypaBHEHUS,
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MO3HABATEILHBIMY JICHCTBHAMU: HEpaBEHCTBA W CHUCTEMBL, yMETh  pelIaTh  ypaBHEHWS,
B) paboTa ¢ nHhOpMAaITHCH: HEPaBEHCTBA M CHCTEMBI C ITOMOINBIO PA3IMYHBIX IPHEMOB;

- BIAJACTh HABbIKAMH  I[IOJIyueHUS  WHGPOpPMAIMK W3 | peliaTh YPaBHEHHUsS, HEPABEHCTBA U CHCTEMbI C MApaMETPOM;
UCTOYHUKOB pasHbIX THUTIOB, CaMOCTOSITETIPHO | IPUMEHATh ~ YpPaBHEHHs, HEPABEHCTBA, WX CUCTEMbI  JUIS
OCYIICCTBIATh  TOUCK,  aHalIHM3,  CHCTEMaTH3alUI0 U | pelICHHUS MAaTeMaTHYeCKHX 3aJa4 M 3aJad M3 Pa3IUYHBIX
UHTEpIpeTauio HHGOpMaIMK Pa3IMYHbBIX BUAOB U (HopM obacTei HAyKH U peallbHOW JKU3HH;

NpeJICTABIICHUS; - YMETh CBOOOJHO OIEPUPOBATH MOHATHUSIMH: JIBHIKCHHE,

- CO3/71aBaTh TEKCTHl B Pa3NUYHBIX (hopMaTrax ¢ y4eToM napaienbHblil IEPEeHOC, CUMMETPHS Ha IUIOCKOCTH W B

HazHaueHWs WHQOpPManUM M LEJIEBOW ayAMTOPHH, BBIOMpAas | MPOCTPAHCTBE, MOBOPOT, NpeoOpa3oBaHHE NOAOOWS, MOHOOHBIC

ONTUMAJIbHYIO (pOpMy IpeACTaBICHNS U BU3yaJIM3alllY; (urypsl; yMeTh pacro3HaBaTh paBHbIE H I10J00HBIE (PUTYDPBI, B TOM
- OLICHUBATbh IOCTOBEPHOCTh, JIETUTUMHOCTh HH(pOpManmu, ee | YUCIE B MPHUPOAC, UCKYCCTBE, apXUTEKType; YMETh HCIIOJIE30BaTh
COOTBCTCTBUC IMMPABOBBIM U MOPAJIbHO-3TUYCCKUM HOpMaMm, TCOMCTPHUUICCKUCOTHOUICHUA, HAXOAUTH T€OMCTPUUCCKUC BEJIMYNHBI
- HCHOJb30BaTh cpencTaa WH(POPMAITMOHHBIX u | (A1MHa, yroi, miomans, oObeM) NPU PELICHUH 3a1a4 U3 JPYTHX

KOMMYHUKAIIUOHHBIX TEXHOJOTUA B PEIICHHH KOTHUTUBHBIX, Y4EOHBIX IPEJIMETOB U U3 PEATbHON KU3HU;
KOMMYHHKAaTHBHBIX ¥ OPTaHM3alMOHHBIX 3a7a4d C COOII0JCHUEM
TpeOOBaHUI SPrOHOMHMKH, TEXHHKH O€30IaCHOCTH, TUIHMEHHBI,
pecypcocOepeskeHHs, NpPaBOBBIX M STHYECKHX HOPM, HOPM
“HGOPMAIMOHHOM 0€301acHOCTH;

- BJaAECTb  HABBIKAMHM  pACIO3HABAHMS W 3AlUTHI
nHpOpMaIuK, HHOOPMAIIMOHHOW 0€30MaCHOCTH JINYHOCTH;

1.5. Kosin4ecTBO 4acoB, 0TBeJeHHOE HA OCBOEHHE MPOrPaMMbl y4eOHOH JUCHMIJIMHBI:
o0s3aTenpHas ayIUTOpHAs ydeOHas Harpyska cryneHTa 196 gacos,
npodeccnoHanTbHO OPUEHTHPOBAHHOE COZIEpKAHHE 36 gacos.
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HCKYyCCTBa M OU3HECa»

2. CTPYKTYPA I COJAEP)KAHWE YYEBHOU JUCHUILIMHBI MATEMATHUKA

2.1. O0beM y4eOHOM TUCHHUILUIMHBI U BU/bI Y4eOHOM padoThI

Bun yueOHo# padoThI

Oovem uacoe

Pacnpenesienue no

cemecTpam
1 2
O0s3arenbHasi ayiuTOpHasi yueOHasi HATPy3Ka (Bcero) 196 20 117
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HCKYyCCTBa M OU3HECa»

TEMATUYECKWM MJIAH
Ne KonnuecTtBo yacos
- ITepeueHb yueOHBIX SIEMEHTOB
n/m
BCETO TEOpHs K/p npakT/pad
1. BBenenue 2
2. Pa3BuTHE NOHATHSA O YHCIIE 15 4 1 10
3. IIpsMbIe U IIOCKOCTH B IIPOCTPAHCTBE 20 7 1 12
4. KoopauHAaThl U BEKTOPBI 20 3 1 16
5. ®DYHKIMH, MX CBOMCTBA U rpaHKH. 13 2 1 10
6. KopHu, creneny u 1orapupmMul 26 6 1 19
7. OCHOBBI TPHTOHOMETPHU 23 6 1 16
8. Hauana MaTeMaTH4eCKOro aHaIu3a 21 9 1 11
9. WHTerpa u ero npuMeHEHHE 10 5 1 4
10. | MHOrOrpaHHHMKHM M KpPYTJIbIE TEIa 17 4 1 12
11 KomGuHatopuxa, CTaTuCTHKA 1 TEOPHsL 14 5 1 8
BEpOATHOCTEH
12. | YpaBHeHHs U HEPABEHCTBA 6 4 - 2
Utoro 187 57 10 120




1

TocyzapcTBeHHOE GO KeTHOE NpodeccoHa/IbHOE 06pa30oBaTe/IbHOE YUpeXkAeHue PocToOBCKO# 06/1acTH «lOHCKOH TEXHUKYM

KyJIMHAapHOT'0 UCKYCCTBa ¥ GM3Heca»

2.2. TemaTnyeckuii IUVIaH U co/iep:KaHNe y4eOHOH AU CHMIIIMHBI

HaumenoBanmue .
O0bém YpoBenn
pa3aesioB U TeM Copaepxxanue yueOHOro MaTepuasa, JadoparopHblie padoThl M NPAKTHYECKHE 3aHATHSA,
CaMOCTOSITe/IbHAsI padoTa 00y4ar0IMXCs Hacon yepoeHus
1 2 3 4
Bcero: 2
187
BBenenne MaremaTuka B HayKe, TEXHUKE, SKOHOMHUKE, HH(OPMALIMOHHBIX TEXHOJOTHAX U MPAKTUYECKOM 5 5
nesitebHOCTH. Llenu u 3a1aun u3ydeHns MaTeMaTHKU IpH ocBoeHuu npodeccun «IloBap, KOHIUTEP
Pa3znenl.AJITEBPA
Tema 1.1.PazButne | Llensie u panponanpHbie uyncia. JlelicTBurenpHble yucia. [Ipubnmkennbie BeucieHus. KoMIuiekcHbie
NOHATHS 0 YUCJIe qucia 4 e
IIpodeccnoHaIbLHO OPHEHTHPOBAHHOE COACPKAHME 4
[TpakTHKO-OpUEHTHPOBAHHBIE 33]Ja4l €CTECTBEHHO-HAayYHOI'0 IPOQHIIs 2
[IponeHTsI B IpohecCHOHATBHBIX 3a/1a4aX €CTECTBEHHO-HAYYHOTO MPOQHIIsL 2
IIpakTH4eckne 3aHATHA
«Pemenue 3a1a4 Ha % MpaKTUYECKOTO cosiepkanus», «lIpeodpazoBaHue YUCIOBBIX U alredpandecKux 10
BbIpa)KEHUI», «PeleHne KBaipaTHbIX YpaBHEHUI U HepaBeHCTB»,«HaxoxieHne npubImKeHHOro
3HAU€HUS BEJIMYMHBI U OTPEIIHOCTU NPUOIMKEHUIN», «/]elicTBUS HaJ KOMIIJIEKCHBIMH YUCJIaMU»
Pa3nen 2. 'eomerpusi
Tema 2.1 Ilpamble | B3auMHOe pacnonokeHUe IByX MPsMBIX B IpocTpaHCcTBeE. [lapannensHOCTh NpsAMON U IIIIOCKOCTH.
U IUIOCKOCTH B [TapamtensHOCTB TIOCKOCTEN. [lepneHuKyISIpHOCT MPSAMOM U TNIOCKOCTHU. [lepnenaukyisap u
NMPOCTPAHCTBE HAKJIOHHAsA. YTOJ MEXAY MPSAMOM U INIOCKOCTBIO. /JIBYrpaHHBIN yro. Yol MeXAy MIOCKOCTIMU.
[leprieHIUKYISIPHOCTD JBYX IIOCKOCTEH. v 2
['eomeTpuueckue npeoOpazoBaHuUs MPOCTPAHCTBA: MapaieIbHbIA NEPEHOC, CHMMETPUSI OTHOCUTEIBHO
IJIOCKOCTH.
[TapamnensHoe mpoekTupoBanue. [1nomans oproronansHo# npoeknuu. M3o0paxenue
POCTPAHCTBEHHBIX (pUTYD.
IIpodeccnoHAIBHO OPHEHTHPOBAHHOE COACPKAHHUE
[TapanienbHble, NEPIEHIUKYISIPHBIE U CKPEIUBAIOLINECS MPSIMbIE B U3ACTUSX U TPOIYKIIMH 2
IIpakTHyeckne 3aHATHA
«CrencTBrE aKCHOM CTEPEOMETPUIY, «B3aMHOE PacIOIOKEHUE IBYX MPSAMBIX B IPOCTPAHCTBEY, 12

«Omnpenenenue yria Mexay npsmseIMny, «IlocTpoenue ceueHuil Terpasipa, napajuieaenuneia,
«[IprMeHeHue TeopeMbl 0 Tpex MePIeHIuKysIpax», «PaccrosiHre Mexay Gurypamu B IpOCTPAHCTBE




['ocynapcTBeHHOE G010 KETHOE MTpodheccuoHaIbHOEe 00pa3oBaTeIbHOE YUpekaeHne PocToBckoi obmacTu «/{oHCKON TEXHUKYM KYJTHMHApPHOTO UCKYCCTBA U

ousHecay»

Tema 2.2 [IpsimoyrosbHas (nexkapToBa) cucTeMa KOOpAUHAT B TpocTpaHcTBe. DPopMysia pacCTOSHUS MEXKIY ABYMsI
Koopaunartel u TOYKaMU. Y paBHEHUS c(Pepbl,INIOCKOCTH U IPSIMOH.
BEKTOPbI BexTopsl. Moayne Bektopa. PaBeHcTBO BEKTOpOB. Cl10KEHHE BEKTOPOB. Y MHOKEHUE BEKTOPA HA YUCIIO. 3
PaznoxeHue BeKTOpa 110 HapaBICHUAM. YTOJI MeX1y IByMs BekTopamu. [Ipoekius BeKTopa Ha OCh.
Koopaunats! Bektopa. CkajisipHOE IPOU3BEIEHUE BEKTOPOB.
Vcnonp30BaHuE KOOPJAMHAT U BEKTOPOB MPH PEIICHUH MAaTEMaTHYECKUX U IPUKIIAIHBIX 3a/]1a4.
IIpodeccnoHaIbHO OPHEHTHPOBAHHOE CO/IEPKAHHUE
OnpeneneHue pacCTOSHUS MY TOUKAMU U3EINs], UCIOJb3Ys METOA KOOPAUHAT 2
IIpakTH4eckue 3aHATHSA
Paznoxxenue BekTopa no HanpasieHUsIM» «Haxox1eHne pacCTOSHUI MEXTy TOUKaMU», 16
«YpaBHenue chepbi», «JlelicTBus Haj BekTopamuy, «HaxoxaeHue yria Mex1y BeKTopamu», «Merox
KOOPJIMHAT Ul PELICHUs T€OMETPUUYECKHX 3a7au»
Paznea 1.AJITEBPA
Tema 1.2 Oynkiuu. O6acTh ONpeeeHrs 1 MHOKECTBO 3HAaUeHUH; rpaduk QyHKIMH, TOCTpOSHHE TpadrKOB
DOyHKIMH, UX (byHKLUH, 3a1laHHBIX PA3JIMYHBIMU CLIOCOOAMH.
CBOIiCTBA N CgoiicTBa (pyHKIIMA. MOHOTOHHOCTB, YeTHOCTH, HEUETHOCTD, OTPAHUICHHOCTD, IEPHOMIHOCTb.
rpauku. [TpomesxyTku Bo3pacTaHMs U yObIBaHUs, HAaHOOJIbIIee M HAMMEHbIIIEEe 3HAYSHUSI, TOUKH IKCTPEMYyMa.
I'padmueckas unTepnperanus. [Ipumepsl pyHKIIMOHAIBHBIX 3aBUCUMOCTEN B peabHbBIX Mpolleccax U
ABICHUAX. Aprudmerndeckue onepanuu Haa GyHkuusamu. CroxHas GpyHkuus (komnosunus). [Tonstue o
HENPEPBIBHOCTU (PYHKITUH.
Ob6parnsble pyHkun. O61acTh onpeeneHus 1 001acTh 3HaueHui oopatHoit pyHkmu. I'padux 2
oOpaTHOH (QyHKIUH.
CreneHHble, MoOKa3aTeldbHbIE, JorapuMUUecKue U TpUroHoMeTpuueckue ¢yHkuuu. OOpaTHble
TPUTOHOMETpHUECKHE (PyHKUIUU
Onpenenenus GyHKIMHA, X CBONCTBA U TpaUKH.
[IpeoOpazoBanms rpaduxoB. [lapamnenbHpIi TEpeHOC, CHMMETPHS OTHOCUTEIIBHO OCE KOOpIUHAT 1
CUMMETPUS OTHOCUTENIHO Hayajla KOOpJAUHAT, CHMMETPUSI OTHOCUTENIBHO NPSAMOM Y= X, pacTsSKEHHUE U
C)KaTue BAOJIb OCE KOOpJIUHAT.
IIpodeccnoHAIbHO OPHEHTHPOBAHHOE COACPKAHME
Onucanue Npou3BOICTBEHHBIX MTPOIECCOB ¢ NOMONIbIO TpaduKOB QYHKIUI 2
IIpakTHyeckne 3aHATHA
«Brpruucnenue 3Hauennit GyHkuuny, «Urenue rpaduxos pyuxyuuy, «I[loctpoenue rpaduka mno 10
cBoiicTBaM (pyHKIuN», «IIpeodpasoBanue GpyHKIuMil 1 gelcTBUSA HaJ HUMUY, «MccnenoBanue GpyHKIUU
AHATTUTHYECKHI»
Tema 1.3 KopHu, Kopnu u crenenu. Kopau HaTypanbHOM CTeNEHH U3 YKClia U UX cBoicTBa. CTENEHU ¢ pallMOHATbHBIMU 6

CTCIICHN U

IoKa3aTelIsIMH, UX cBoMcTBa. CTEIICHU ¢ ACUCTBUTEILHBIMHU ITOKazaTeaamMu. Ceoticmea cmenetil ¢
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Jorapugmsi oeticmeumenbHblM NOKA3amesem.
Jlorapugm. Jlorapudm yrciaa. OCHOBHOE JIOrapu(pMHUUECKOE TOXKIECTBO. JlecsaTUUHbIE U HATYpaIbHbIE
norapudmsl. [IpaBuna neiictuii ¢ norapudmamu. Ilepexon kK HOBOMY OCHOBAHHIO.
[TpeoOpa3oBanue anredpandeckux BoipaxkeHui. [IpeobpazoBaHne palMOHAIBHBIX, UPPALMOHATIBHBIX
CTETIEHHBIX, TOKA3aTEJIbHBIX U JIOTapU(MUIECKUX BBIPAKCHUH.
IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COEPKAHME
Jlorapugmuueckas criupajib Kak YKpaleHHe TOTOBOM MPOIYKIIUU 4
IIpakTnyeckue 3aHATHS.
«BpInonHEHNE pacyeToB C pauKallaMu », «PeleHne nppanoHaIbHbIX YpaBHEHU», «Pemienne
UPPALMOHAIIBHBIX HEPABEHCTB», «PellleHne NpoCTeNINX M0Ka3aTeIbHbIX YpaBHEHUY, «Pelenue 19
NOKa3aTeIbHBIX YPABHEHUN M HEPABEHCTBY, « Beruncienue morapudmony, «CBoOHCTBA TOTapr(MOBY,
«Ilepexon oT ogHOrO OCHOBaHMS Jorapudma K Apyromy», « [IpeodpasoBanus sorapupMuuecKux
BbIpa)kKeHU», «PemieHne jgorapupmMuuecKux ypaBHEHUN»
Tema 1.4 Panuannas mepa yria. BpamarensHoe nuwkenue. CHHYC, KOCHHYC, TAHT€HC U KOTAHTE€HC YHUCIIA.
OcHoBBI OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA
TPUTOHOMETPHH. ®opmynsl npuseneHus. Popmyisl cnoxeHus. PopMyiisl yaBoeHuss PopMyJibl IOJIOBUHHOTO YIUIA.
[Ipeobpa3oBanust MpOCTEHIINX TPUTOHOMETPUYECKUX BBIPAKEHUIN
[TpeoOpa3oBaHue CyMMbI TPUTOHOMETPUYECKUX (DYHKIIMI B IPOM3BEACHUE U TPOU3BEACHUS B CYMMY. 6
BoipakeHue TpuroHomeTpudeckux (pyHKINN Yepe3 TaHI€HC OJIOBUHHOTO apryMEHTa.
TpuronomeTpruuecknue ypaBHEHUS 1 HEPABEHCTBA
[Ipocreitmme TpuroHoMeTpudecKkrue ypapHeHus. IIpocreiinme TpuroHoMeTpu4eCKue HEPABEHCTBA.
OO6patHble TpUroHoMeTpudeckre GyHKIUU. APKCUHYC, apKKOCHHYC, QpKTaHT€HC.
IIpodeccnoHAIBHO OPHEHTHPOBAHHOE COACPKAHUE
Onucanue Npou3BOACTBEHHBIX IPOLECCOB € TOMOIIbIO TPpaduKOB HYHKIUI 2
IIpakTHyeckne 3aHATHA
«IlepeBoa rpasycHOI Mephl yriia B pajraHbl 1 HA000poT», «Haxoxaenue 3Ha4UeHN TPUTOHOMETPUIECKUX
bynkimit», «[Ipumenenne @opmyiisl cioxeHus»,«KocuHyc, CHHyC, TAHT€HC JBOMHOTO U MTOJIOBUHHOTO 16
yria», «®opmysnsl npuseneHusn», «lIpuMenenue GopmMya CyMMbI U Pa3HOCTH CHHYCOB, KOCUHYCOBY,
«[IpeobpazoBaHue NPOCTEHIINX TPUTOHOMETPUUECKUX BBIpAXKEHUI», «PelieHne TpuroHoMeTpruyecKux
ypaBHEHUI», «Pelenne TpPUroHOMETpUYECKNX YPABHEHUI U HEPABEHCTBY
Tema 1,5 Hauana | [locnemoBarenbHocTu. CiocoObI 3a1aHUS U CBOMCTBA YHCIOBEIX IOCIenoBaTeabHocTel. [ToHsTHE 0
MaTeMaTH4YecKoro | rpejesne rnociaenosareabHocTu. CylniecTBOBaHUE MPEesia MOHOTOHHON OTPaHUYEHHOM
aHaJIM3a. nocienoBarenbHocTH. CyMMUpOBaHHe MOce10BaTeIbHOCTEH. beckoHeuHo yObIBaroIas 9

reOMETPHYECKas IPOrPeccus U €€ CymMma.
[IpousBoanas. [TonsiTue o Npon3BOIHON (QYHKIINH, €€ TEOMETPUUYECKUI U (PU3NUECKUN CMBICIT.
YpaBHeHUe KacaTelbHOU K rpaguKy QyHKUMHU. IIpou3BOgHBIE CYMMBI, pa3HOCTH, IPOU3BECHHUS,
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yacTHbIEe. [Ipon3BOAHbIE OCHOBHBIX JIeMEHTApHBIX (QyHKIMA. [[puMeHeHne mpou3BoHOM K
uccieoBaHuIo pyHKIMI 1 mocTpoeHuto rpagukos. [Ipon3BoaHble 00paTHON GYHKINU U KOMIO3ULIUU
GyHKITIH.

[TprMepsr! HCITOJIB30BAHKS TPOU3BOIHOM [UIsl HAXOXKACHHS HAUTYYILEro PEICHNs B IPUKIAIHbIX
3amagax. Bropas mpousBoHas, ee TeOMETPUUIECKUN U PU3NIecKuil cMbIciI. HaxoxaeHne CKOpOCTH ISt
npoliecca, 3aJaHHOro OopMyJIoi U rpaMKOM.

IIpodeccrnonaibHO OPMEHTHPOBAHHOE COJEPKAHUE

DuzndecKuii CMBICIT HpOHBBOI[HOfI B HpO(l)CCCI/IOHaJ'IBHBIX 3a1a4ax €CTCCTBEHHO-HAYYHOI'O HpO(i)I/IJ'ISI

Haxoxxnenne onTuMaabHOTO Pe3ysibTaTa ¢ MOMOIIBIO TPOU3BOAHON (DYHKIIMH B 33]]a4aX €CTECTBEHHO-
HAy4YyHOTO Mpoduis

IIpakTH4yeckue 3aHATHS

«Brruuciienne npesenna mocieaopareabHocTUy«HaxoxkaeHrne cyMmMbl 06CKOHEYHO-YOBIBAOIIEH
reOMEeTPHUUECKOM mporpeccun»«BrIuucienrne Mpou3BOAHON CTeneHHON GpyHkuun»«HaxoxaeHue
MIPOU3BOHOM CYMMBI, pa3HOCTH, TPOU3BEICHNUS, YaCTHOTO»«(COCTaBlIeHHE ypaBHEHUS KacaTeJIbHOU K
rpaduxy pynkuun»«HaxoxaeHue Touek skcTpemyMan«Perienne 3a1a4 ¢ uCroib30BaHuEM
MMPOU3BOJAHBIX IJI HAXOXKACHWA HAUJTYYIICTO PCUICHUA B IIPUKIIAAHBIX 3a11aqax»«I/IccneI{0BaHHe
(GYHKIINH ¢ TTIOMOIIBI0 TPOU3BOIHOW» [I[puMeHeHne nHTerpasa K BEIYUCICHHUIO TIIOMAACiH,
«IIpumeHeHus UHTErpaja B GU3UKE U TEOMETPUN»

11

Tema 1.6.
HHurerpau u ero
NpUMEHeHHe

IIpuMeHeHne onpeeIeHHOI0 HHTErpajla 11 HaX 0K ICHHs IUIOIAA1 KPUBOJIUHEWHON TPAICLIUH.
®opmyna Hetorona—IJleltouuna. [Tpumepsl mpuMeHeHus HHTerpaia B GU3MKe U TeOMETPUU.

IIpodeccnoHAILHO OPHEHTHPOBAHHOE COACPKAHME

[TpumMeneHust nHTETpaja B 3aa4ax MpoheCcCHOHATLHON HAIPABIEHHOCTH €CTECTBEHHO-HAYYHOTO
npoduis

[IpakTnyeckue 3aHATHS

«HaxoxaeHne o0beMOoB Tell ¢ TOMOIIBbIO HHTETPaTbHOU (hopMyIbl 00beMa» «Brruucienue oobema
MPSIMOYTOJIBHOTO TTapajuiesienuIieia, Ipu3Mbl, IIMHpay, «HaxoxaeHue oobeMa mupaMuasl 1
KoHycay, «Pemnienne 3agay ¢ npodeCCHOHATBHO-3HAYMMBIM YKIIOHOM)

Paznen 2. 'eomerpusi

Tema 2.3
MHoOrorpaHHUKHU
H KpYyrJjble Tejaa

Bepmunsl, pedpa, rpanu MHOrorpanHuka. Pazseptka. MHororpanssie yrisl. Beimykiibie
MHoOrorpaHHuku. Teopema Diinepa.

[Tpusma. [Ipsimas u naxnonnas npusma. [pasunpHas npusma. [apannenenunes. Kyo.
IInpamua. IlpaBunbHas nupamuna. YcedeHHasd nupamuaa. Terpasap.

CummeTtpu B KyOe, B MapajulesienuIesie, B IpU3Me U MUpaMUe.

Ceuenus Ky0a, IPU3MBI M THPAMUJIBI.

IIpencraBieHue o NpaBUIbHBIX MHOTOIPaHHUKAX (TETpa’ipe, Ky0Oe, OKTajape, JoAEKadape U
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Hununanap u konyc. YcedeHHbl konyc. OcHOBaHMe, BHICOTa, O0KOBasi IOBEPXHOCTh, 00pa3yrolas,
pa3BepTka. OceBble CEUECHHUs U CEUCHUS, TapalIeIbHbIC OCHOBAHUIO.

[ap u chepa, ux ceuenus. KacarenpHas miockocts k chepe.

H3smepenus B reomerpun

O0nem u ero usmepenue. HTerpanbHas popmMyna oobema.

®opmyiiel 00beMa KyOa, IPSIMOYTOJIBHOTO Mapajuieienuneia, Npu3Msl, TUIHHIpa. DopMyisl 00bema
nupaMuibl U KoHyca. @opmysibl IUIOIAIM TOBEPXHOCTEH IIIMHpPa U KoHyca. DopMyIbl o0beMa mapa
Y TUTOIIATU CEpHI.

[Tono6ue Ten. OTHOLIEHNS MIIOIIAJEH MOBEPXHOCTEH U 00BEMOB MOAOOHBIX TET

Hpocbeccnona.ﬂbno OPHCHTHUPOBAHHOC COACP/KAHUEC

IInomanu u 00BEMBI KOM6I/IHI/Ip0BaHHHX IrCOMCTPHUUCCKHUX TCJI

Pacuer BMECTUMOCTH JKUAKOCTH B COCY/IaX pa3HOU (OpMBI

[Tpumeps! cumMmeTpuii B mpodeccrsix ¥ CenUaTbHOCTIX €CTECTBEHHO-HAYYHOTO MPOGUIIS

NN N

IIpakTH4yeckue 3aHATHS

«Bpraucnenme rjiom@aan moBEPXHOCTU HpH?;MI:I))«H&XO)KI[GHPIG OCHOBHBIX 3JIECMCHTOB
nupamMuab»«HaxoxaeHue OCHOBHBIX 3JIEMEHTOB LUIMHApan«HaxoxkaeHrne OCHOBHBIX 3JIEMEHTOB
KOoHycan«HaxoxaeHre mionmaay MoBepXHOCTH TEJT BpallleHUs HWJIMHIpa U KOHycay «Haxoxaenue
AJIEMEHTOB I11apa u chepoh»

12

Paznen 1. AJITEBPA
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Tema 1.7
KomOunaropuka,
CTATUCTHKA, U
Teopust
BepPOsAATHOCTEM

DneMeHTh KOMOMHATOPUKU

OcHoBHbIE TOHATHA KOMOMHATOPUKH. 3a7auu Ha MOJACUYET Yncia pa3MElIeHH, epecTaHOBOK,
coueranuii. Pemenue 3amau Ha nepebop BapuantoB. @opmyna 6uHoma Herorona. CBoiicTa
OMHOMHUHANBHBIX KO3 dunmerToB. Tpeyronpauk [lackas.

[Ipuxnagueie 3a1aun

[IpumeHeHre MaTeMaTUYECKUX METOOB ISl pEIICHUs COIeP KaTeNbHBIX 3a/1a4 U3 Pa3IMYHBIX o0acTel
HAyKH U MIPaKTUKU.

DJIEeMEHTBI TEOPUH BEPOSITHOCTEH

CoOpbITHE, BEpOATHOCTH COOBITHSI, CIIO)KEHUE U YMHOKEHHE BepOosiTHOCTEH. [IoHsATHE O HE3aBUCUMOCTH
coObIThii. JIMCKpeTHas ciiydaiiHas BeJIMYMHA, 3aKOH €€ pacripeesieHus. YucaoBble XapaKTepUCTUKU
JMCKPETHOM CITydailHOM Beu4HHbBI. [[OHATHE 0 3aKOHE OOJIBIINX YHCET.

DJIEMEHThl MAaTEMAaTUYECKON CTATUCTUKH

[Ipencrapnenne JaHHBIX (TaOIHUIIBI, TUArPAMMBI, TPa(HKH), TeHEpaIbHAasi COBOKYITHOCTb, BRIOOPKA,
cpennee apupmernueckoe, meauana. llonsTre o 3aayax MaTeMaTH4E€CKONH CTATUCTUKH.

Pemenne npakTuyeckux 3a/1a4 ¢ IPUMEHEHUEM BEPOSATHOCTHBIX METOJIOB.

IIpodeccrnonaIbHO OPUEHTHPOBAHHOE COAEPKAHME

BepOHTHOCTB B 3aJla4aX €CTCCTBCHHO-HAYYHOI'O HpO(I)I/IJ'ISI

[IpencraBnenue qaHHBIX. 3a1a4U MAaTEMAaTUYECKON CTATUCTUKU €CTECTBEHHO-HAYYHOTO PO

IIpakTH4eckne 3aHATHA

«Perenue 3ama4 Ha nepeOOp BapuaHTOBY, «CBOMCTBA OMHOMUHAIBLHBIX K03 QUITUEHTOBY, «Pelienue
MPOCTENIINX BEPOATHOCTHBIX 3a7a49», «/ICroib30BaHNE TEOPEM O CIIOKEHHUU U MIPOU3BEICHUN BEPOSTHOCTEH IS
pelIeHus 3a1au»

Tema 1.8
YpaBHeHnus u
HepaBeHCTBA.

YpaBHEHHS U CUCTEMBI ypaBHEHUN. PalinoHanbHble, HPPALMOHAIIBHBIE, I0KA3aTEIbHBIE U
TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBI.

PaBHOCHUIIBHOCTh YpaBHEHUI, HEPABEHCTB, CUCTEM.

OcHOBHBIE TIPUEMBI X PEIICHUs (pa3IoKeHne Ha MHOXHUTENH, BBEJICHHE HOBBIX HEM3BECTHBIX,
MO/ICTAHOBKA, TpadUIeCKuil METO).

HepasencrBa. Pannonanbubie, UppallMOHAIbHBIC, I0KA3ATEINbHBIE U MPULOHOMEMPULECKUE
HepaBeHCTBA. OCHOBHBIE ITPUEMBI X PEIICHMUS.

Hcnonb3oBanue CBOUCTB U rpaMKOB (PYHKIMH IPU peLIeHUH YpaBHEHUH U HEpaBeHCTB. MeToj
WHTEPBAJOB.

N3o6pakenne Ha KOOPIMHATHOM MIIOCKOCTH MHO>KECTBA PEILICHUH ypaBHEHHMA

Y HEPABEHCTB C IBYMs IEPEMEHHBIMH U UX CHCTEM.
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IIpodeccnonaibHO OPMEHTHPOBAHHOE COJEPKAHUE

CocraBieHue 1 peleHue 3aa4 eCTeCTBEHHO-Hay4Horo nmpoguisd. HaxoxxaeHne Hen3BecTHON BEJIMYHUHBI 2
C TIOMOILIBbIO YPaBHEHMSI

IIpakTHYeckHe 3aHATHA
«Pelenne HepaBEHCTB METOJOM MHTEPBANIOBY», «IlocTpoeHne Ha KOOPAUHATHOM INIOCKOCTH
MHOXECTBA PELICHUN YPABHEHUI U HEPABEHCTB C JBYMS IIEPEMEHHBIMU U UX CUCTEM) 2
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3.XAPAKTEPUCTHUKA OCHOBHbLIX BU/IOB JEATEJBHOCTHU
CTYIAEHTOB. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUA

YYEBHOW JUCHUATIJIVHBI
Conep:xkanue XapakTepucTHKA OCHOBHBIX BH/10B DopMbI U METOAbI
o0yueHust AesiTeJILHOCTH 00y4yaromerocsi (Ha ypoBHe KOHTPOJISA ¥
Yu4eOHBIX J1eficTBMIA) OLIEHKH
pe3yJabTaToB
00y4eHust
BBEJIEHUE
BBenenue | O3HakomiieHUE C POJIbIO MaTeMaTUKHU | Y CTHBIN onpoc,
B  HayKe, TEXHUKE, IKOHOMHUKE, CaMOKOHTPOJIb.

MH(OPMALIMOHHBIX TEXHOJIOTHUSX
MIPAKTUYECKOU IEATEIbHOCTH.

] O3HakoMyIeHME C LEJSIMH U 33Ja4aMu
W3Y4EHUs] MaTEeMaTUKH MPU OCBOSHUU
npodeccuit  CIIO u cnennansHocteit CIIO.

u

AJITEBPA

Pa3Burue noHsTug 0 ] BeimonaaTs apudmernyeckue nencTBUs VYcTHbI onpoc
qucJiie HaJ| YUCJIAMH, COUYETAsl YCTHBIE U ITUCbMEHHbIE IIpakTnueckue
MIPUEMBIL; paboter Ne,
| HaXOAUTh NPUOIKEHHbIE 3HAUCHUS CaMOKOHTPOJIb.
BEJIMYHUH U MOTPEIIHOCTH BHIYMCICHUN B3aUMOKOHTPOJIb
(abconroTHAsA U OTHOCUTENbHAS); CpPAaBHUBATh KonTponbHas
YHCJIOBBIE BBIPAXKECHUS; pabota
| HaXOJIUTh omKOKHU B
peo0pa3oBaHUAX U BBIYUCICHUSIX (OTHOCUTCS
KO  BCEM ITYHKTaM IPOrpamMmbl).
KopHnu, CTeleHu, || O3HAaKOMUTBCS C TIOHATHEM KOpHS N-i|YCTHBIN onpoc
Jorapugmsl CTETIEHH, CBOWMCTBAMHU paJMKaloB M c mpaswiamu |[Ipaktuueckue
CpaBHEHUEM KOpPHEM. paboTHI,
| @opMyIMpOBaTh ONPEIEIECHUE KOpPHSA U |CaAMOKOHTPOJIb.
CBOMCTBA KOpHEW. BplumMcnaATh W CpaBHUBATH |,
KOpHM, JelaTh NPUKUAKY 3HadeHus KopHs. |KoHTponbpHas
[IpeoOpa3oBbiBaTh  uyuCIOBBIE U OyKBEHHbIE |paboTa
BBIPAKEHUS, COACPKAILNE PATUKAIIBL.
] BommonuaTe  pacuetsl 1mo  Qopmynam,
COJIEpIKaIINM paauKansl, OCYILIECTBIISAA

HE00X0IMMBIE MTOJICTAHOBKHU U peoOpa30oBaHUsl.

| OmnpenensaTs paBHOCUIBHOCTh BBIPAKEHUH C
paguKaIaMH. Pemate AppalMOHAIbHBIE
YPaBHEHUH.

| O3HaKOMUTBCA C TIOHATHEM CTENEHU C
JEHCTBUTENBHBIM [10KA3aTEIEM.

] Haxomuth 3Ha4YeHHs CTENEHH, HCIONb3Ys
IpU HEOOXOIMMOCTH MHCTPYMEHTAJIbHBIE CPEACTBA
| 3anucelBaTh KOPEHb N-il CTENEHH B BHJIE
CTEIeHH ¢ APOOHBIM MOKa3aTenaeM U Hao0opoT.

| @opMynHMpoBaTh  CBOMCTBA  CTEIIECHEM.
Boruncisate CTENEHU c paloHaIbHBIM
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MoKaszaTesieMm, JefaTh NPUKUAKY 3Ha4eHUs CTEIICHH,
CPaBHMBATh CTCTICHH.

] [IpeoOpa3oBbIBaTh YHUCIOBBIE U OyKBEHHBIC
BBIPD@KCHUS, COAEpIKAIe CTENEeHH, MPUMEHS
cBoiicTBa. Perrats nokasarenbHbIe ypaBHEHHS.

n O3HAaKOMHTHECSI ¢ TPUMEHEHHEM KOpHEH u
CTETIEHEH NpU BBIYMCICHUH CPEIHHX, IPU ICIICHUH
OTpe3Ka B  «30JI0TOM  cedyeHHW». Pematsb
MIPUKIIAJHBIC 33]]a4U Ha «CJIOMKHBIE IPOLICHTHI.

IIpeoOpa3oBanue
ajaredOpanmyecKkux
BbIPAKEHHH

] BrimonsaTe npeoOpa3oBaHus
BBIP)XEHUH, IPUMEHs (OPMYIIbI, CBA3aHHBIE CO
CBOWCTBaMH CTETICHEH U JOrapuQMoB.

| OmnpenensaTs 0071aCTh AOMYCTUMBIX
3HAYeHUH JIOTapU(YMUIECKOTO BHIPAKCHHUS.
Pemiats JiorapudMuyeckue ypaBHEHHUSI.

YceTHBIN onpoc
[IpakTnueckue
paboTsl,

CaAMOKOHTPOJIb.

OCHOBBI TPUTOHOMETPUH

OcHoBHBIE IOHATHUSA

| N3yunte  paauaHHBIN METOJ U3MEPEHUS
YIJI0B BPAIICHUS U UX CBSI3b C TPaJlyCHOH MEpOM.
N3006pakaTh yrisl BpalleHUs Ha OKPYKHOCTH,
COOTHOCHTB BEJIMUHHY YTIJIa C €0 PACIOI0KEHUEM.
| @opMyIHMpPOBATH OIIPENEICHUS
TPUTOHOMETPUUYECKUX (YHKLUH JUIsI YTIIOB
IIOBOPOTa M Ul  OCTPBIX YIJIOB

YcTHBII onpoc
[IpakTnueckue
paboTsI,

CaAMOKOHTPOJIb.

IPSIMOYTOJIBHOTO ~ TPEYToJIbHUKA U OOBSICHATH UX

B3alMOCBSI3b.
OcHoBHBIE m  [IpuMeHATH OCHOBHBIE TPUTOHOMETPUYECKHE | Y CTHBIN ONPOC
TPUTOHOME TOKJIECTBA JIJIsl BBIYUCIICHUS 3HAYEHU I [IpakTnueckue
TPHUYECKHe TPUTOHOMETPUYECKHUX (PYHKLUH 110 OHOM U3 HUX. |paboTHl,
TOK/AECTBA CaAMOKOHTPOJIb.
IIpeodpa3oBanus | N3yunth  OCHOBHBIE (POPMYIIBI
NPOCTEHIINX TPUTOHOMETpUH: (HOPMYJIbI CIOKEHUS, YABOCHHUSI, |YCTHBIN ompoc
TPUTOHOMETPHUYECKHX |IPeoOpa3oBaHUsl CYMMBbl TPUTOHOMETPUUYECKUX [IpakTnueckue
BbIPAKEHH I (GyHKIMI B IPOM3BECHUE U TPOU3BE/ICHNUS B paboThl,

CYMMY U IIPUMEHSATH IPU BBIUMCIICHUH 3HAUYEHUS  |CAMOKOHTPOJIb.

TPUTOHOMETPUUECKOTO  BBIPAXKEHUS U YIIPOILIEHUS

ero.

| O3HaKOMHUTBCS €O CBOMCTBAMU

CUMMETPUU TOYEK HA E€IUHUYHON OKDPYKHOCTH U

MPUMEHSTh UX JJIS1 BBIBOJA (OPMYJI IPUBEICHUS.
IIpocreiimmue | Pemrate o bopmynam u 110 | Y CTHBIN OITpOC
TPUTOHOMETPUYECKHEe |TPUTOHOMETPHYECKOMY Kpyry npocreimme|[IpakTuueckue
YPABHEHHSA U TPUTOHOMETPUUECKUE YPABHEHUS. paboThI,
Hepagencmea ] [IpumensaTh o00mIME METOABl PELIeHHS [CAMOKOHTPOIb.

yYpaBHEHUN (mpuBeneHue K JUHENHOMY,

KBaJIpaTHOMY, METOJ Pa3JIOKeHHUsS HAa MHOXKHTEJH,

3aMEHBbI MIEPEMEHHOI) pu peleHnn

TPUTOHOMETPUUECKUX YPABHEHHH.

u OTmeuaTs Ha Kpyre peleHus NpoCcTeNInX
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TPUTOHOMCTPUYCCKNX HCPABCHCTB.

ApKcunyc, apkkocunyc,
APKMAH2EHC Yucaa

] O3HaKOMUTBCS C TOHSATHEM OOpPaTHBIX
TPUTOHOMETPUYECKHUX (PYHKIHUH,
] N3yuuts onpeneneHus apKCuHYca,

apKKOCHHYCA, apKTaHTeHca Yncia, popMyInpoBaTh
UX, H300paxkaTb Ha EIWHUYHOM OKPYXKHOCTH,
IIPUMEHSITH [IPU PENIEHUH YPABHEHUM.

YcrHblii onpoc
IIpaxkTrueckue
paboTHI,
CaMOKOHTPOJIb.
KonTponbhas
pabota

®YHKIHNU, UX CBOMCTBA U TPA®UKH

DOyHKIUHA
Ilonamue o
HenpepvleHOCIU

¢ynuxyuu

] O3HAaKOMUTBCSL C TOHSATHUEM MEPEMEHHOM!,
MpUMEepaMu 3aBUCUMOCTEN MEX1y IEpEeMEHHBIMH.
] O3HakOMUTBCS C TMOHATUEM Tpaduka,
OTPEACIATh MPUHAMICIKHOCTh TOYKH TpaduKy
¢bynkuum. [lo Gopmyie mpocTeiineii 3aBUCUMOCTH
ompenenaTh BUA ee¢ Tpaduka. Bwipaxare 10
(dbopMyIie oIHY IEPEMEHHYIO Yepe3 IpyTHe.

] O3HaKOMUTBCA C OompeneeHueM (PyHKIUH,
dbopMynupoBath  €ro. Haxomute  obnacth
onpesenaeHus: U 00J1acTh 3HaAUCHUM (PYHKITNH.

YcrHblit onpoc
IIpakTrueckue
paboTHI,

CaMOKOHTPOJIb.

CpoiicTBa QpyHKIHM.
I'padpuueckan
HHTepnpeTanus.
ITpumepsI
(pYHKIHMOHAJIBHBIX
3aBHCUMOCTe B
peajbHBIX Npoueccax
U SIBJICHUSAX

| O3HakOMUTBCS c IIpuMepamMu
(YHKIIMOHATBHBIX  3aBUCUMOCTE B  PEabHBIX
MPOLECCAX U3 CMEKHBIX JUCLUUILIHH.

] O3HaKkoMUTbCA c JI0Ka3aTeJIbHbIMU
pacCyXIEeHHUSMHU HEKOTOPBIX CBOWCTB JMHEUHOW U
KBaJpaTUYHON byHKIHH, MIPOBOJIUTh
WCCIICIOBAHUE  JIMHEWHOW, KYCOYHO-JIMHEWHOM,

IpoOHO - JIMHEHHOM W KBaJApaTU4YHOM (QyHKIMIHA,
CTpouTh uX rpapuku. CTpOUTh U YUTATh TpapuKu
¢bynkuuit. Mccnenosars GyHKINU.

| CocraBnary BHJI (QYHKIUU 1O JaHHOMY
YCJIOBHIO, PEIIATh 337auil Ha SKCTPEMYM.
| BoeimonuaTe  mpeoOpa3oBaHUs

GyHKIIH.

rpaduka

YcTHBII onpoc
[IpakTnueckue
paboTsI,

CaMOKOHTPOJIb.

Oo0paTHble pyHKIMHU

[ W3yuutes nowamue obpamuou @yuxyuu,
OTpeNeNIATh BUJ M cmpoums 2epagux obpamHou
@yHKYUY, HAxX00umv ee 001aCMb onpeoeneHus U
obnacms 3navenuu. IIpuMeHsTh cBOMCcTBA QyHKIMN
MPU UCCIIEOBAaHUM YpPaBHEHHHA M TIPH PEIICHUH
3aJ1a4 Ha SKCTPEMYM.

YcTHBII onpoc
IIpaxTueckue
paboThl,

CaMOKOHTPOJIb.

] O3HaKOMHUTBCS C TOHITHEM  CJIOXHOMU

(GyHKIHU.
CreneHHsble, | Boruncnsate  3HaueHWss  QYHKOUM 10 |YCTHBIN ompoc
NOKAa3aTeJIbHbIe, 3HaueHuto aprymenta. Omnpenenate noisoxkeHue |[Ipaktuyeckue
JorapugMuyecKue M |TOYKH Ha rpauke 1o ee KOOpAUHATaM U Ha00OPOT. |paboThI,
TPUTOHOMETPUYECKHE (M Hcnonb3oBaTtk cBoiicTBa (PyHKIUI 7151 |CAMOKOHTPOJb.
¢pynkuun. OOpaTHBbIe|CpaBHEHUS 3HAUEHUHN CTeNeHel U JIorapupMoB. KoHntponbHas
TPUTOHOMETPUYECKHE (M Crpouts rpaduKu CTETIEHHBIX u|pabora
bynkuun Jorapu@MUUecKux QyHKIHI.

Pemartns

ITOKa3aTCJIbHBIC U J'IOI“apI/I(I)MI/I‘-ICCKI/IC
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ypaBHEHUS U HEPABEHCTBA 110 U3BECTHBIM
aJIIrOpUTMaM.

| O3HaKOMUTBCA  C MOHSATHEM
HEMpPephIBHON NEPUOANUECKON QPYHKIINHU,
(dhopMyIIMpoBaTh CBOWCTBA CHHYCA M KOCHHYCA,
CTPOUTH UX TPapUKU.

| O3HaKOMUTBCA  C MOHSATHUEM
rapMOHHYECKHUX KoJIeOaHUI U IpuMepaMu
TApPMOHHYECKHUX KOJICOaHUH JIJIsl ONTUCaHUS
MIPOLIECCOB B (PU3UKE U APYTUX 0OJIACTAX 3HAHMUSL.
] O3HaKOMUTBCA € MOHSATHUEM Pa3pbIBHOM
nepuoaudeckon GyHKIum, GopMyIHpoBaTh
CBOMCTBa TaHTE€HCAa M KOTAHT€HCA, CTPOUTH MX
rpaduku.

| [IpumensTh cBOMCTBA QYHKIUH 1151
CpaBHEHHUS 3HAUECHUN TPUTOHOMETPUUECKUX
GYHKIUH, JUTS1 pEIICHUS] TPUTOHOMETPHYSCKHUX
YpaBHEHUH.

] Cmpoums  epaghuxu oopammwix
MPUSOHOMEMPUYECKUX — (DYHKYULL U Onpeoenimy
no epagpuxam ux ceoicmaa.

[ BrimonasaTe npeoOpa3zoBaHue rpauKoB.
HAYAJIA MATEMATHYECKOI'O AHAJIN3A
ITocaenoBaTeJbHOCTH ] O3HAaKOMUTHCH C MOHSTHUEM YUCIIOBOM | YCTHBIN OIIPOC

IOCICI0BAaTCIBHOCTH, criocodamu ee 3aaaHusd,
BBIYHMCIICHUAMU €€ YJICHOB.

[ O3nakomumscsi ¢ NOHAMUEM npeoena
nocnedosamenbHOCmil.
n O3HAaKOMHUTBLCS € BBIYUCIICHHEM CYMMBI

0ECKOHEUHOT0 YHCIOBOTO psijia Ha IpUMeEpe
BBIYHCIICHUS] CYMMBI O€CKOHEUHO YObIBarOLIEH
re€OMETPUUYECKOM MPOTPECCHH.

m Pemars 3amaun Ha npuMeHEHHE HOPMYIIbI
CYMMBI OECKOHEUHO yObIBaroIeii reOMeTpu4ecKoi

IIpakTrueckue
paboTHI,
CaMOKOHTPOJIb.

MIPOrPECCUHU.

IIpousBoaHas u ee | O3HaKOMUTBCS  C MOHATHEM YcTHBIM onpoc

npuMeHeHHe MIPOU3BOIHOM. [TpakTryeckue

[ W3yunts u (opMynaupoBath ee paloThI,

MEXaHUYECKUN ¥ TEOMETPUIECKUN CMBICIT, H3YYHUTh |CAMOKOHTPOJIb.
JITOPUTM BBIYMCIICHUSI TPOU3BOIHON Ha pUMeEpe
BBIYMCIICHHSI MTHOBEHHOW CKOpocTH U yriioBoro| KonTposbHas
KO3 pHIIHEeHTa KacaTeTbHOM. pabota

] CocrtaBisiTh ypaBHEHUE KacaTEIbHOU B
o01eM BHE.
| BoryunTs npaBuina nuddepeHunpoBanus,

TaOJIMILy TPOU3BOIHBIX AJIEMEHTAPHBIX (DYHKIINH,
MPUMEHSTh s AU depeHurnpoBanus QyHKIUH,
JUISL COCTABJICHUS YPAaBHEHUs KacaTEIbHOM.

| N3yunTh TEOpEMBI O CBSI3M CBOWCTB

¢GbyHKIMN U POU3BOAHOM, (hOpMyIHpOBaTh
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uX.

[ [IpoBomuTH C TMIOMOIIBIO TPOU3BOIHOM
uccienoBanue GpyHKIuH, 3aaHHONU (HOPMYIION.

[ YcTaHaBiIMBaTh  CBSI3b CBOWCTB ()YHKIIUU
U TPOU3BOJTHOW MO UX rpadukam.

[ [IpuMeHsATh TPOU3ZBOJHYIO JIJISI PEIICHUS
3a7a4  Ha HaX0XXJCHUE HAaOOJbILIETO,
HAaMMEHBIIETO 3HAYCHUS ¥ Ha HAXOXKICHUE

JKCTpEMyMa.
IlepBooOpa3Has u | O3HaKOMUTBCA € MIOHATHEM UHTErpaa u|Y CTHBINA OIpocC
HHTerpaji epBOOOPA3HOIA. [TpakTHaeckue
] W3yunth mnpaBuiia BEIYUCICHUS paboThl,
nepBooOpazHoit u Teopemy HetoroHa-JIeliOHMIIA. |CaMOKOHTPOIIb.
] Pemartp 3anaun Ha cBs3b nepBoobOpasnoil u|KoHnTponbHas
€€ C TIPOU3BOHOM, HA BBIUYMCIICHHUE ITEPBOOOPA3HOM |paboTa

JUIS TAaHHOU (DYHKITUH.

| PGHIaTB 3aJa4Yu Ha HpI/IMeHeHI/Ie I/IHTCFpaJIa
JUISL  BBIYMCICHUS  (PU3MYECKHX  BEIIMYUH U
ILIOIIAJICH.

YPABHEHUA U HEPABEHCTBA

YpaBHeHNs U CHCTEMBI
YPaBHeHUil
HepaBencrBa u
CHCTEMbI HEPABEHCTB C
ABYMSA IlepeMeHHbIMU

[ O3HaAKOMHTHCSA C MPOCTEUITUMU
CBCACHHUSIMU 0 KOPHSIX anredpanvecKnx
ypaBHEHUH, c MMOHATUSIMH HCCIIeTOBaHUS
YPaBHEHUU U CUCTEM ypaBHEHUM.

] N3yuuth TEOPHIO PaBHOCWJIBHOCTH

ypaBHEHUN U ee npuMeHeHue. [IoBToputh 3amuch
pelleHnss  CTaHJApPTHBIX  YPAaBHEHUMW, IIPUEMBI
peoOpa3oBaHus ypaBHEHUN i CBEAEHUA K
CTaHapTHOMY YPAaBHEHHIO.

] Pemarp panuoHanbHble, UppALMOHATIBLHBIE,
MIOKAa3aTeIbHbIE U TPUTOHOMETPUUECKHUE YPABHEHHUS
U CUCTEMBI.

| Hcnonb3oBate  cBoiicTBa U rpaduku
GbyHKIMA Uit pemieHust ypaBHeHuid. IloBToputh
OCHOBHBIE ITPUEMBI PELIEHUS CUCTEM.

] Pematp ypaBHeHUsI, MpUMEHSS BCE TPUEMBI
(pa3ioxeHne Ha MHOXHUTEIHM, BBEIEHHE HOBBIX
HEU3BECTHBIX, MOJACTAHOBKA, TpadUIECKUil METO).

| Pemarp cucremsl ypaBHEHUH, NpUMEHSA
paznuuHbie crocoObl. O3HAKOMUTBCSA € OOIIUMU
BOIIPOCAMH PELICHUS HEPABEHCTB U UCIOJIb30BAHUS
CBOMCTB M TrpadukoB QYHKIMA TpPH pELICHUH

HEPaBEHCTB.
] PeHIaTI) HepaB CHCTBA nu CHUCTCMBI

HEPAaBEHCTB, MPHUMEHsIS pa3TUIHBIE

CIIOCOOBI.

m [IpumeHsaTh MaTeMaTHUYECKUE METO/BI JIS
pelIeHUs co/lep KaTelbHbIX 3a7a4 U3 Pa3InYHBIX
o0acTeil HayKH W MPaKTUKU. IHTeprpeTupoBaTh
pe3yNbTaThl, YUYUTHIBATh PEAbHBIC OIPAaHUYCHHUS.

YcTHBI onpoc
IIpakTrueckue
paboTHI,

CaMOKOHTPOJIb.

Kontponbnas
pabora
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QJIEMEHTBI KOMBUHATOPUKHU, TEOPUU BEPOATHOCTU U CTATHCTHUKH

OcHOBHBIE IOHATHS
KOMOUHATOPUKH

n W3yunTth npaBuia KOMOMHATOPHKH U
MPUMEHSTH MIPH PEIICHNH KOMOMHATOPHBIX 3a/1a4.

n Pemate  KOMOMHATOpHBIE 331241 METOJJOM
nepebopa © IO MPAaBUIY YMHOXKCHHUS.

n O3HAaKOMHUTBCS € TIOHATUSAMHU
KOMOWHATOPHUKH: Pa3MEICHUSIMUA, COUCTAaHUSIMA U
HepecTaHOBKaMH U (OPMYIaMu JUIS UX BBIYUCIICHHUSL.

] OOBACHATH U IPUMEHSTH (POPMYJIBI TS
BBIYHCIICHUS pa3MELICHU, IepeCTaHOBOK U
COYETAaHUM IIpU PEIICHUH 3a4a4.

YcrHblii onpoc
IIpaxkTrueckue
paboTHI,

CaMOKOHTPOJIb.

] O3zHakoMuThCs ¢ OuHOMOM Hbl0TOHA 1
TpeyroyJbHUKOM Ilackais.
] Pemate npakTuyeckue 3amauu C
WCIIONB30BAHUEM TIOHSATUN U MPaBUI
KOMOWHATOPHKHU.
DJieMeHThI TeOPUM ] N3yunTh Ki1accHYecKoe onpeneaeHue YcTHBII onpoc
BEpPOSTHOCTE BEPOSITHOCTH,  CBOMCTBA BEPOSITHOCTH, Teopemy 0  |[IpakTuueckue
CyMME BEPOSTHOCTEH. paboThI,
] PaccmotpeTs npumepbl BEIYMCIICHUS CaMOKOHTPOJIb.
BEpOATHOCTEH. PemaTe  3a1a4v HA BBHIYHUCICHUE
BEPOSITHOCTEH COOBITHIA. Kontponbnas
] O3HAaKOMUTBCS € MPEJICTABICHUEM YUCIIOBBIX |paboTa
JAHHBIX U UX XapaKTepUCTUKAMHU.
] Pemate mpakTHyeckue 3amayu Ha
00pabOTKy YUCIOBBIX JAaHHBIX, BHIYUCICHUE UX
XapaKTEPHUCTHK.
IF'EOMETPUA
IIpsimble u | dopMynHpoBaTh 151 IIPUBOAMTH | Y CTHBIN OIIPOC
IJIOCKOCTH B JI0KA3aTeNIbCTBA MPU3HAKOB B3aMMHOI0 pacnosioxkenus |[[paktuueckue
NPOCTPAHCTBE MpsMBIX U MIockocTel. Pacmo3naBath Ha depTekax u|paboThl,
MOZEIIAX pasnyHbIe ciIy4yau B3aUMHOT'O |CAMOKOHTPOJIb.
pacIoIOKEHUs MIPSIMBIX u TIJIOCKOCTEH,
apryMEHTUPOBAaTh CBOM CYXCHUSI.
] dopMynHpoOBaTh OMNpEIEICHUs, MPU3HAKU U

CBOMCTBA TNApaJUIEIbHBIX U  IMEPIEHIUKYIAPHBIX
IIJIOCKOCTEM, IBYTPAHHBIX U JINHEWHBIX YIJIOB.

| BbINONHATE  NOCTPOEHHS  YIVIOB  MEXAY
NpsIMBIMH,  HPSMOM M IUIOCKOCTBIO,  MEXIY
IIJIOCKOCTSIMU T10 ONKMCAHMIO M PACIO3HaBaTh HMX Ha
MOJETISX.

u IIpumeHATH [IpU3HAKHU 5 CBOMCTBa
PAaCIIOJIOKEHUS NPSIMBIX U IUIOCKOCTEN NMPH PELICHUH
3agad. M3o0paxaTh Ha PUCYHKAax M KOHCTPYHpOBATh
Ha MOJEIAX NEpPHeHANKYJIApbl W HAKJIOHHBIE K
IIJIOCKOCTH, IIPSIMBIE, ITAPaJUIEIIbHbIE IUNIOCKOCTH, YIJIbI
MEXAy NpsIMOH U IJIOCKOCTBIO M OOOCHOBBIBATH
IIOCTPOEHHE.

n Pemate 3a/1a4u Ha BBIYUCIICHUE
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re€OMETPUUYECKUX BeIMUrH. ONUCHIBATh PACCTOSHUE OT
TOYKM [0 IUIOCKOCTH, OT HPSIMOH JO IIIOCKOCTH,
MEXAY IUIOCKOCTSIMH, MEXIY CKpEUIMBAIOLIMIMU
HOpSIMBIMM, MEXJy IPOU3BOJIBHBIMU (urypamu B
IIPOCTPAHCTBE.

| @opmMynupoBaTh M [OKa3blBaTb OCHOBHBIE
TEOPEMBI O PACCTOSHUSAX (TEOPEMBl CYIECTBOBAHMUS,
CBOICTBA).

] N3o0paxxaTh Ha dYepTekax U MOJEIAX
paccTossHU ¥ OOOCHOBBIBATH CBOU
cyxaeHus. Omnpenensits U BBIYUCIATH PACCTOSHUS
B IIpocTpaHcTBe. [IpuMeHaTs GopMyIbl U TEOPEMBI
IJIAHUMETPUU JJIs peLICHUs 3a/1a4.

| O3HakoMHUTBCS C IIOHATHEM
[IapaJUIEIIbHOTO TPOEKTUPOBAHUS U €r0
cBolicTBaMU. Popmyruposams meopemy 0 nioujaou
OpPMO2OHANILHOU NPOEKYUU MHO20Y20NbHUKA.

| [IpuMeHsATH TEOpHIO /17151 000CHOBAHUS
IIOCTPOEHUH Y BBIYUCIIEHUNA. APTyMEHTHPOBATh
CBOM CYXJIEHHs O B3aUMHOM PacCIOJIOKEHUU
MPOCTPAHCTBEHHBIX (PHUTYD.

MHOTrOrpaHHUKH

] OnuceiBaTh U XapaKTEpU30BaATh PA3IUUHBIE
BUIbl MHOTOIPAaHHUKOB, IEPEUUCIIATH UX JIEMEHTHI U
CBOMCTBA.

[ ] N300paxkaTh ~ MHOTOTPAHHUKH U BBITIOJTHSTH
MTOCTPOCHHUS Ha U300pAKCHUAX M Ha MOJIEIISIX
MHOTOT'PAHHUKOB.

] BoruucisaTe TMHEHBIE 37IEMEHTHI U YTIIbI B
MPOCTPAHCTBEHHBIX KOH(DUTYpALIHSIX,
apryMEHTUPOBAaTh CBOM CYXICHUSI.

[ ] XapakTepuszoBaTh U M300pakaTh CEUCHUS,
pazeepmku MHO202PAHHUKOS, BBIUUCIATD IJI0IAIN
ITOBEPXHOCTEH.

] Ctpouts mpocTeiiime ceueHus: Kyoa, Ipu3Mbl,
nupamMubl. [[puMeHsTh pakThl U CBEACHUS U3
MJIAHUMETPUH.

[ ] O3HaKOMUTHCSA C BUJIAaMU CHUMMETPHUH B
MPOCTPAHCTBE, (POPMYIUPOBATH ONIPEACICHUS U
CBOMCTBA. XapaKTEpPU30BaTh CUMMETPUU e
BpalIEHUs1 U MHOTOTPAHHHUKOB.

| [IpuMeHATH CBOMCTBA CUMMETPHUH IIPH
pelIeHuu 3a1ay.
| Hcnonb30BaTh MproOpeTEeHHBIE 3HAHUS

JUIS  WCCIIEOBAHUS U MOJCIMPOBAHUS HECIOXKHBIX
3aja4.

| N3006pakaTh OCHOBHBIE

MHOTOTPaHHHUKH U BHIMTOHATH PUCYHKH TI0 YCIOBHUSIM

3aJad.

YcTHbIi onpoc
IIpakTrueckue
paboTHI,

CaMOKOHTPOJIb.
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Tenan
MOBEPXHOCTH
BpallleHus

] O3HaKOMUTBCA C BHJIaMU TEJ BpallleHHUS,
(hopMyIIMpOBaTh UX OIpPENIEICHUS U CBOICTBA.

] DopMyIHpPOBATH TEOPEMBI O CEUCHHH I11apa
IUIOCKOCTBIO U O TUIOCKOCTHU, KacaTeJIbHOM K
chepe.

] XapakTepu3oBaTh U U300paxkaThb Tesa
BpalIEHUsl, UX Pa3BEPTKU, CEUCHHUSI.

] Pemarp 3amauM Ha MOCTpOEHUE CEYCHHIT, Ha
BBIYMCIICHHUE JITUH, PACCTOSIHUM, YTJIOB,
wiomaae. IlpoBoauTk qoKa3aTeNbHbIe pacCyXICHUS
MIPU PEIICHUH 3a/1au.

] [IpumeHnsATh CBOMCTBA CUMMETPHUH TIPU
pEIIeHNH 3314 Ha Tella BpalleHus, Ha KOMOWHAITHIO
TeN.

] N300pakaTh OCHOBHBIC KPYTJIBIE TEJIa U
BBITIOJTHSTH PUCYHOK I10 YCJIOBHIO 33/1a4H.

YceTHBII onpoc
[IpakTnueckue
paboThl,

CaMOKOHTPOJIb.

HN3mepenus B
reoMeTpuM

n O3HaKOMHTBCS C TOHATUSAMH TUIOMIATH U
o0bemMa, aKCHOMaMH U CBOHCTBaMH.

n Pemrate 3amaun  Ha BBIYHMCIICHHE TUTOMIAICH
IUIOCKHX (UTYp, IPUMEHSSI COOTBETCTBYIOILIUE
(bopmybl 1 (HaKTHI U3 TUTAHUMETPHUH.

n W3yunte TeEOpemMbl O BBIYHCICHUH 00BHEMOB
MPOCTPAHCTBEHHBIX TEJ, PEIIaTh 331a4l  Ha
pUMeHEHHEe (OPMYJT BEIYUCICHUS 00BEMOB.

n W3yanTh GOpMyIIBI 1UIs1 BEIYUCIICHUS
IUIOIIA/ICH MOBEPXHOCTEH MHOTOTPAaHHUKOB U TEJ
BpameHust. O3HaKOMHUTBCS C METOJIOM BBIYHCIICHHS
IUTOIIAN TOBEPXHOCTHU CQEpHI.

[ Pemrate 3amaum  Ha BBIUMCIICHUE IJIOMIAJCH
MTOBEPXHOCTH NPOCTPAHCTBEHHBIX TEJI.

YcTHBII onpoc
[IpakTnueckue
paboTsI,

CaMOKOHTPOJIb.

Koopaunarsi "
BEKTOPbI

m  O3HaKOMHTHCS C TIOHSATHEM BekTOpa. 3yuuTh
JIEKapTOBY CHUCTEMY KOOpPAMHAT B IIPOCTPAHCTBE,
CTPOMTh IO 3aJlaHHBIM KOOpJWHATaM TOYKH U
IJIOCKOCTH, HAXOIUTh KOOPJAUHATHI TOYEK.

m  Haxomuth ypaBHEHUS OKPYKHOCTH, CQEpHI,
IJIOCKOCTH. BBIYUCIATE PACCTOSHUS MEXKIAY TOUKAMU.

m V3yunth CBOMCTBA BEKTOPHBIX BEJIMYHH,
IpaBWIa pPAa3J0KEHUS BEKTOPOB B TPEXMEPHOM
MPOCTPAHCTBE, IMPABWJIA HAXOXKIACHUS KOOpPAUHAT
BEKTOpa B NIPOCTPAHCTBE, IIpaBWJIA JEUCTBUU C
BEKTOpaMH, 3aJJaHHBIMA KOOp/IMHATAMHU.

m  [IpuMeHATH TEOPUIO IPU PELICHUM 3aJay Ha
JNIEUCTBUS C  BEKTOpamHu. M3yduTh CKaJIgpHOE
MPOU3BEJCHUE BEKTOPOB, BEKTOPHOE YypaBHEHHUE
npsAMOM M IOCKOCTU. IIpumeHnsATs Teopuro mnpwu
pelleHUH 3aJad Ha JEWCTBUS C BEKTOpAMH, Ha
KOOPJWHATHBIA METOJ1, HA TPUMEHEHUE BEKTOPOB IS
BBIYMCIICHHS BEJIMYMH YIJIOB U PACCTOSHUM.

m  O3HaKOMHUTBCS C JIOKA3aTEIbCTBAMH TEOPEM

YcTHBII onpoc
IIpaxTueckue
paboThl,

CaMOKOHTPOJIb.
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CTCPCOMECTPHUHN O B3aUMHOM PACIIOJIOKCHHUU HPSAMBIX
U TIJIOCKOCTEH C MCII0JIb30BaHUEM BCKTOPOB.
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4. PEKOMEHAYEMAS JIMTEPATYPA

Jlna cmyoenmoes
Amumos III.A. u np. Anrebpa u Havana aHanu3a. 10 (11) k. - M.: 2023
AranacsH JI.C., byry3oB B.®., Kagomues C.b. u np. I'eomerpus
(6a3oBbIii 1 poduILHBIA ypoBHH). 10-11. - M.: 2023
bammvakoB M.M. Maremaruka. COoOpHUK 3amad NpoUIHLHOWHAPABICHHOCTH:
yuae0.mmocobue. - M.: 2018
BammvakoB M.M. Martematuka. 3agaunuk: yae6.mocoodue. - M.: 2017 bammakos M.1.
Marematuka (6a30Bbii ypoBeHb). 10 k1. - M.: 2018 bammakos M.1. MartemaTtuka
(6a3oBbIit ypoBens). 11 ki1, - M.: 2018 bammakoB M.U. Anrebpa u Havaa aHanu3a,
reometpus. 10 k1. - M. : 2018 bammakos M.1. Coopuuk 3ana4: y4ued.mocoodue (06a30BbIi
ypoBeHs). 11 k.- M.: 2018
Konsrun FO.M. u np. Maremaruka (Kaura 1). - M.: 2016 Konsarun
KO.M. u nip. Martemaruka (Kuawura 2). - M.: 2016

/lna npenodasameneit

006 obpazoBanuu B Poccuiickoit @eneparuun. OenepanbHblii 3akoH Poccuiickoit deneparum
ot 29 nexabps 2012 r. Ne 273-03

®enepalibHbII TOCYyIapCTBEHHBIA 00pa30BaTeIbHBIA CTAHAAPT CPpeAHEro (IIOJHOT0) OOMIETOo
oOpazoBanus. Y1B. [Ipukazom Munobpuayku Poccun ot 17 mas 2012 r. Ne 413

[Tpuxa3z Munobpuayku Poccun ot 29 nexabps 2014 r. Ne 1645 « O BHeceHUU U3MEHEHUI B
npuka3 MunuctepcTBa oOpasoBanust U Hayku Poccuiickoit @enepanuu ot 17 mas 2012 1. Ne 413
«O0 yTBepkaeHUH (eaepallbHOTO TOCYIapCTBEHHOIO 00pa30BaTENbHOIO CTaHAApTa CPETHETO
(momHOTO) 00I11IETO 00pa30BAHUS Y.

PekoMenpanuu mno opraHu3aiiy MOJIYYeHHs] CpEIHEro oOIIero oO0pa3oBaHUS B Mpeienax
OCBOCHHS 00pa3oBaTENbHBIX IMPOrpaMM CpeIHEero mnpodeccHoHaIbHOro oOpa3oBaHHs Ha 0ase
OCHOBHOTO 00mIero o0pa3oBaHHs C y4yeToM TpeOoBaHUI (eaepalbHBIX TOCYIapCTBEHHBIX
0o0pa3oBaTeNbHbIX CTaHAAPTOB M IMOJy4aeMOH Npodeccud WM CHEUHATBbHOCTU CPEIHEro
npodeccuoHaIbHOro obpasoBanus (MUcbMo [lemapraMeHTa TOCyAapCTBEHHOM MOJIMTUKU B cdepe
noAroToBKK pabounx kaapos u JI1O Munoopuayku Poccun ot 17.03.2015 Ne 06-259).

bammakos M.1. Marematuka. Kuura mis npenonasarens. Meroguyeckoe
nocobue. - M.:2016

bammakop M.U. III.W. IlpiranoB. Meroaudeckoe mocodue s moarotoBku k EI'D. - M.:
2017

Konsirun F0.M., TkaueBa M.B, ®eneposa H.E. u np. nox pea. Kuxuenko A.b. Anredpa u
Hayaja MaTeMaTH4ecKoro aHaim3a (0a30oBblii ¥ poduibHbIM ypoBHHM). 10 ki1 - M.: 2017

Humepnem-pecypcut
1. Beepoccutiickue untepueT-onmumnuansl. - URL: https://online-olympiad.ru
1. www.school-collection.edu.ru - Epunas xomrekiuu [{uppoBsix 00pa3oBaTeIbHBIX

pecypcoB

Nudopmannonnas cucrema «EanHoe OKHO AOCTYyNa K 00pa3oBaTeIbHBIM pecypcamy. —
Hayunast snextponnas o6ubiuoreka (HIb). - URL: http://www.elibrary.ru

OTkpeIThIi KOJUTEK. MaTtemartuka. - URL: https://mathematics.ru

[ToBTopuMm marematuky. - URL: http://www.mathteachers.narod.ru

CrnpaBOYHHK o MaTreMaTuKe TSt IIKOJIbHUKOB. -
URL: https://www.resolventa.ru/demo/demomath.htm

http://school-collection.edu.ru - DnexTpoHHBIN yueOHUK «MaTemaTrka B mKoie, X XI BeK».
8. http://fcior.edu.ru - nHpOpPMAIIOHHBIE, TPEHUPOBOYHBIC M KOHTPOJIbHBIE MATEPHAIIBI.
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