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Pabouas mporpamma ydueOHOH AUCHUIUIMHBL pa3paboTana Ha ocHoBe TpeboBanuit ®I'OC
cpemHero odmiero oOpa3oBaHus, YTBEPKACHHOTO MpuKkazoM Munnpocsemenus Poccuu Ne 413
ot 17.05.2012 (akryanpHast penaxius), dheaepanbHoil 00pa30BaTeIbHON MPOrpaMMbl CPEIHETO
obmero odpa3zoBanus, yrBepxkaeHHOU [Ipukazom Munnpocsemenus Poccun ot 18.05.2023 Ne
371 (akryanpHas penakuus), pacrnopsbkenus Munmnpocsemenus Poccun ot 30.04.2021 Ne P-98 5
«O0 ytBepxkaennn KoHnenuuu npenojaBaHus 0011eo0pa3oBaTeNbHBIX JUCIUILUIMH C Y4E€TOM
po(heCcCHOHANLHOM HAIPABIEHHOCTH MPOTPaMM CPEIHEro MpodeCCHOHATBLHOTO 00pa3oBaHUs,
pealm3yeMblx Ha 0a3e OCHOBHOro oOmiero oOpa3oBaHus»; nuchMa Jlemapramenta
rOCYyJapCTBEHHON TMOJUTHKH B cdepe cpeaHero mnpodecCHOHAIbHOrO 00pa3oBaHUs H
npodeccuonansHoro odydenuss Munnpocpemenus Poccun «O HampaBieHUU PEKOMEHIAINi
ot 1 mapta 2023 r. Ne 05-592 (PexomeHmanuu mo peaqu3aiuyd CpeIHero oo0mero oopasoBaHus
B Ipeienax OCBOCHHsS 00pa3oBaTeIbHOM MpOrpaMMbl CpeIHEro MnpodeccruoHalIbHOTO
obpazoBanusi) u marepuanoB denepanbHoro npoekra ®I'BOY AIIO HUPIIO «Pa3pabotka u
BHEJPEHHWE METOJUK IMpernojaBaHus  001eo0pa3oBaTeNbHbIX  JUCHHUIUIMH C  Y4€TOM
npo¢eCCHOHATBFHON HAIMPABICHHOCTH MPOTPaMM CPEIHETO MPOQPEeCcCHOHATBLHOTO 00pa30BaHMS,
peann3yeMbIX Ha 0a3e OCHOBHOT'O OOIIET0 0Opa30BaHUs».

PaccMoTtpeno 1 o106peHo Ha 3aceaHu MeToIn4ecKkoro coBeTa
[IpoTokon Ne 1 ot 27.08.2025 .
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1. OOmas xapakTepucTHKa padoyeil NporpaMmMsl 001e00pa3oBaTeJbHOH JUCHUILINHBI
«MaremaTuka»

1.1. MecTto AucuMILVIMHBI B CTPYKTYpe o0pa3oBaTtenbHoili nporpammsel CIIO:

OOmeobpa3oBarenbHas TUCHMIUIMHA «MaTemMaTuka» sBISETCS 00513aTeIbHOM YacTbhio
0011e00pa30BaTebHOTO UKIa 00pa3oBaTeNbHON mporpammsl B cooTBerctBUn ¢ ®I'OC CIIO
no npodeccun 43.01.09 IToap, koHIUTED.

1.2. leau 1 nJIaHUpPyeMble Pe3yJbTAThl 0CBOCHUSA TN CHUIIINHBI:

1.2.1. leapb AUCUMIIHHBI

Copepxkanve  mporpamMmbl  00HIe00pa3oBaTeNbHOM  OUCHUIUIMHBL  «MaTemaThkay
HAIPABIICHO HA JIOCTIKEHUE PE3YJIbTATOB €€ M3y4eHHUs B cOOTBEeTCTBUU ¢ Tpeboanmsimu OI'OC
COO c yuerom mnpodeccuonanpHoi HarnpaBiaeHHOCTH DI'OC CIIO. [IpuoputeTHBIMU TEIIMU
0o0ydJeHUs MaTeMaTHKE Ha 0230BOM YPOBHE SIBIISFOTCS:

dbopMUpOBaHHE  LEHTPAIBHBIX  MaTeMaTHYEeCKHX  MOHATHM  (YUCIIO,  BEJIUYUHA,
reoMerpuueckas  (urypa, TEpPEeMEHHAs, BEPOSATHOCTh, (QYHKIHS), OOSCICUNBAIOIINX
MIPEEMCTBEHHOCTb U MEPCIEKTUBHOCTH MAaTEMAaTUYECKOT0 00pa30BaHUs 00y4arOIIUXCS;

noABeAcHUE 00yJaronuXcsi Ha JOCTYIMHOM JJIS HUX YPOBHE K OCO3HAHUIO B3aHMMOCBSI3H
MaTeMaTUKH M OKPYXKAIOLIEro MHpa, MOHMMaHUE MAaTeMaTUKH KaK 4YacTd OOIIeH KyJIbTYpbl
YEJI0BEUECTBA,

pa3BUTHE  MHTEUIEKTYaJIbHBIX M TBOPYECKHMX  CIIOCOOHOCTEH  OOydYarommxcs,
MO3HABATEJIbHOW aKTUBHOCTH, UCCJICIOBATEILCKUX YMEHHUH, KPUTUUYHOCTH MBIIUICHHS, UHTEpeca
K U3YYCHHUIO MAaTEMaTHKU;

(dbopmupoBanue (yHKIIMOHATHLHOW MATEMaTUYCCKOW T'PaMOTHOCTH: YMEHUS PacliOo3HABaTh
MaTeMaTHUYeCKHUe acCleKThl B PEAIbHBIX JKU3HEHHBIX CHUTYyallMsIX WM TMPU H3YYEHUU JIPYTHX
JTUCITUTUIMH, TIPOSIBJICHHUS 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, (OpMynHpoBaTh MX Ha SI3bIKE
MaTe€MaTUKd U CO3[aBaTb MaTeMaTU4YE€CKUE MOJENH, MPUMEHATh OCBOCHHBIM MaTeMaTHUYECKHIl
ammapaTr JUisi  peIIeHHUs TPAKTUKO-OPMEHTHPOBAHHBIX  3a7ad, 3a1ad MpodecCHOHATBHON
JeATETbHOCTH, HHTEPIIPETUPOBATh U OLIEHUBATh MIOJYY€HHbBIE PE3YJIbTATHI.

1.2.2. Tlnanupyemble pe3yJbTaTbl OCBOEHHSI 001e00pPa30BaTeIbHON JUCUMIIMHBI B
coorBercTBUHU ¢ PI'OC CIIO un Ha ocHoBe ®T'OC COO

Ocoboe 3HaueHue aucruruiiHa uMeeT npu ¢opmupoBannn OK u IIK mo mpodeccun
43.01.09 IloBap, koHAUTED.

Oo6mue xomnerenuuu (nanee — OK) u mpodeccuonansueie kommereHimu (nanee — [1K)
®I'OC CIIO B COOTHECEHMHM C JIMYHOCTHBIMM, METANPEAMETHBIMH W IPEIMETHBIMU
pe3ynbraTamMu oOyueHusi 6azoBoro ypoBHs (mamee — [IP6) ®I'OC COO mnpexacraBieHbI
B TabnuIe:



Koa n naumenoBanue
(¢GopMupyeMbIX KOMIIETEH Ui

Pe3yabTarnl 00yyeHus

Oo0mrue

I[I/ICIII/II[.]'[I/IHapHLIe

OK 01.

Br16uparh criocoOsI pernieHus
3a/1a4 npodeccuoHATBHON
NESITeTbHOCTH TPUMEHUTEITHHO
K pa3IMYHbIM KOHTEKCTaM.

JIMYHOCTHBIE Pe3yJIbTATHI J0JIKHBI OTPAXKATH B
YacTu:

TPYA0BOr0 BOCIIUTAHUSA:

- TOTOBHOCTb K TpYIY,
MacTepCTBa, TPYIOII00UE;
- TOTOBHOCTh K  AaKTUBHOHW  JI€ATEIHLHOCTH
TEXHOJIOTMYECKOW M COLIMAJIbHOM HAIpPaBJIEHHOCTH,
CIIOCOOHOCTh ~ MHUIIMUPOBATh, IUIAHUPOBATh M
CaMOCTOSATENILHO BBITIOJIHATH TAKYIO JICSITEIIbHOCTD;

- HHTEpeC K pa3InYHBIM chepam
npodecCHOHATLHOM IS TEIILHOCTH.
MertanpeaMeTHble pe3yJbTAThI J0JKHBI
0TpakKaTh:

OBJiagenue YHHBepPCAJbHBIMU
NMO3HABATEJIbHBIMU I€HCTBUAMM:
a) 0a30Bble JIOTHYECKHUE 1eliCTBUS:
- CaMOCTOSITEIIBHO dbopMynupoBaTh u
aKTyalu3upoBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBIIUBaThb CYIIECTBEHHBIM MpU3HAK WU
OCHOBAaHHUS JUIsl CpaBHEHHUSA, KilacCUPUKAIMK U
0000IIEeHHS;

- ONpeAeNATh LeNu JCATEIHHOCTH,
rapamMeTpbl U KPUTEPUU UX TIOCTHKEHUS;
- BBIABISITh 3aKOHOMEPHOCTH W TIPOTHUBOPEUUs] B
paccMaTpuBaEMBbIX SIBJICHUSX;

- BHOCUTh KOPPEKTUBHI B JIEATEIHLHOCTh, OIICHUBATH

OCO3HaHUE I€CHHOCTHU

y4eOHBbIMHU

3aaaBaTb

I1P61. Bnanenue meromamMu J0Ka3aTeNIbCTB, alTOPUTMAMU
pewieHus 3a1a4; yMeHue (OpMyJIMpOBATh OINpPEEIeHus,
aKCUOMBl M  TEOPEMBI, IHPUMEHATH UX, IPOBOAMUTH
JIOKa3aTeNbHbIE PACCYKICHUS B XO/€ PEIICHUS 3aa4;
I1P62. YMmeHue onepupoBaTh MOHATHSMH: CTEIIEHb YMCIIA,
jgorapudM yKcIa; yMEHUE BBINOJHATH  BBIYHUCICHUE
3HAYEHUM M TIPeoOpa3oBaHus BBIPAKEHUN CO CTEHCHSMU U
jgorapupmamu, npeoOpa3oBaHUs APOOHO-PALMOHAIBHBIX
BBIPAKECHMI;

[TP63. YMeHue omnepupoBaTh HMOHATUSAMH: pallMOHAJIbHbIE,
UppaLMOHAIIbHBIE, [IO0Ka3aTelbHbIE, CTETECHHBIE,
JorapupMUUEcKue, TPUTOHOMETPUYECKUE YpaBHEHHUS U
HEPABEHCTBA, UX CUCTEMBI;

[1P64. VYwmenuwe omepupoBaTh MOHATUAMHU: (QYHKIIHS,
HenpepbiBHAsE (YHKIUS, IPOU3BOJHAS, IE€pBOOOpa3Has,
OINPEEIICHHBIM NHTETPAJl; YMEHHE HAXOAUTh MTPOU3BOIHBIC
AJIEMEHTapHbIX  (YHKIUH,  HUCHOJB3YyS  CIIPABOYHBIE
MaTepHalIbl; UCCIIEA0BaTh B MPOCTEHIINX CiTydasx (GyHKIUH
Ha MOHOTOHHOCTb, HaXOAUTh HAaHOOJIbIINE U HAaUMEHBIIINE
3HAa4YeHUs (QYHKIUI; CTPOUTH TpapUKH MHOTOWIEHOB C
MCIOJIb30BaHUEM alapaTa MaTeMaTHMYeCKOro aHaju3a;
IIPUMEHATh POU3BOJHYIO TIIpUM PpEUICHWM 3ajad  Ha
JBUKEHHUE, pellaTh INPaKTUKO-OPUEHTHUPOBAHHBIE 3aJa4ul
Ha HauOoJIbIIME ¥ HAaMMEHbIINE 3HAYCHUs, Ha HAXOXKICHUE
MyTH, CKOPOCTH U YCKOPEHUS;

[TP65. YMenue omnepupoBaTh MOHATHUSAMM: pallOHAJIbHAsS
byHKIMS, MoKazareiabHas (QYyHKIUS, cTeneHHas (QyHKIus,

COOTBETCTBHE PpE3yJIbTATOB IIEJsM, OLEHHUBATh | JiorapudmMuyeckas byHKLU, TPUTOHOMETPHUUYECKHE
PHCKH MOCIEACTBUMN AEATEIBHOCTH. ¢byHKIMKM, 0OpaTHbIe (YHKIMH; YMEHHE CTPOUThH rpapuku
0) 6a30BbIe HCCIIeI0BATEIbCKHE JCHCTBHUSA: M3y4yeHHbIX  (yHKIUMI, uWCHOIB30BaTh TpaduKu  NpU
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- BJIQJICTh HABBIKAMH YU4E€OHO-HCCIICIOBATEIBCKON 1
MIPOEKTHOM JIeATEIHbHOCTH, HABBIKAMHU Pa3peIICHUS

npo0Jem;

- BBUIBJISITH TPUYUHHO-CIICICTBEHHBIC CBSI3U W
aKTyaJIM3UpOBATh 3a/1ady, BBIJIBUTaTh TUIIOTE3Y €€
pelIeHus, HAXOUTh apryMeHTHI VTS
JI0Ka3aTelnbCTBA CBOMX YTBEP)KACHUH, 3a/aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

- aQHAJIM3UPOBATh TOJYYCHHBIE B XOJE pPEUICHHUS
3ala4l  Pe3yJabTaThl, KPUTUYECKH OICHUBATh HX
JOCTOBEPHOCTh, TPOTHO3UPOBAaTh HW3MEHCHHE B
HOBBIX YCIIOBHSX;

- paspabaThiBaTh IUIaH pEIICHUS MPOOJIEMBI C
Y4eTOM aHaliu3a HWMEIONIUXCS MAaTePHAIbHBIX U
HEMaTepHaJIbHBIX PECYPCOB;

- YMETh NIEPEHOCUTHh 3HAHUS B IMO3HABATEIBHYIO H
MPAKTUYECKYIO 00JIACTH KU3HEACATEIIBHOCTH;

- yYMeTb MHTErpUpOBaTh 3HAHUS M3 Pa3HbIX
MPEIMETHBIX 00JIacTel;
- BBIABUTaTb  HOBBIE  WUJEH,  Ipeasararb

OPUT'MHAJIbHBIC MTOAXOJAbI U PCIHICHUA.

M3YYEHUHU MPOLIECCOB M 3aBUCUMOCTEH, IPU PEIICHUH 3324
U3 JIPYyruxX Y4eOHBIX MPEIMETOB W 3aJa4 W3 PeabHOU
KU3HU; BbIpakaTh (opMynamMu 3aBUCUMOCTH MEXITY
BEIIMYMHAMU;

ITP66. YMeHue pemath TEKCTOBBIC 33141 Pa3HBIX THIIOB (B
TOM YHCJIE HAa MPOLEHTHI, JIOJM M YacTH, Ha JBUXKEHUE,
paboTy, CTOMMOCTh TOBapOB M YCIYT, HAJOTH, 33Ja4d U3

obrmactTu  ympaBJIeHUS ~ JIMYHBIMA U CEMEHHBIMH
¢buHaHCAMM);  COCTaBIATH  BBIPAXKECHHUS,  YPaBHEHMS,
HEPAaBEHCTBA W MUX CHUCTEMBl MO YCJIOBHUIO 3aJayH,
UCCIEAOBATh  IOJIYYEHHOE  PEIIeHHMEe W OLEHUBATh
MPaBIONIOI00HOCTD PE3YIIbTATOB;

I[IP67. VYmeHue onepupoBaTh IMOHATHUSAMH: CPEIHEE

apumernyeckoe, MeauaHa, HauOousblliee M HAaUMEHbILIEE
3HAYEHMs, pa3Max, IUCIEPCUs, CTaHIAPTHOE OTKJIOHEHHE
YKCJIOBOr0 Habopa; yMEHUE U3BJIEKATh, UHTEPIIPETUPOBATD
uHpOpMalLlMIO,  TPEJICTaBIEHHYHO B  Tabimumax, Ha
quarpammax, rpadukax, OTpakarollyro CBOMCTBa pealbHbIX
IPOLIECCOB M SIBJICHUH; MPEJICTaBIATh HH(POPMALUIO C
MOMOUIbI0  TabnMIl W JAWarpamm; HCCIIEN0BATh
CTaTUCTUYECKUE JlaHHbIE, B TOM YHUCJIE C INPUMEHEHHEM
rpayecKux METO/I0B U DJIEKTPOHHBIX CPEJICTB;

[TP68. YMeHnue onepupoBaTh MOHATUAMU: CIy4alHbIN ONBIT
U Clly4aitHoe cOOBITHE, BEPOSTHOCTh CIIYYallHOTO COOBITHS,
YMEHHME BBIUUCIATH BEPOSTHOCTH C  HCIIOJIB30BAaHUEM
rpaUyecKux METOOB; MPUMEHATh (POPMYIIbI CIOKEHUS U
YMHOXEHHUSI BEpPOSITHOCTEH, KOMOMHATOpHbIE (AaKTBl |
dbopMynbl MpU pEHIeHUH 3ajay; OLEHHBATh BEPOSTHOCTH
peaIbHbIX ~ COOBITMH; 3HAKOMCTBO CO  CIIy4alHBIMHU
BEJIMYMHAMU; YMEHHUE NPHUBOJUTH INPUMEPHI IMPOSIBICHUS
3aKOHa OOJBIIMX YKCENT B MPUPOAHBIX U OOLIECTBEHHBIX
ABJICHUSX;

[1PGY. YMmeHnue omnepupoBaTh MOHATUSAMU: TOUKA, MpsiMas,
IIJIOCKOCTb, IIPOCTPAHCTBO, JByTpaHHbIN yroil,
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CKPEILHBAIOIINECS psIMBIE, [1apaJuIeIbHOCTD u
NEPIEHIUKYJIPHOCTD MPSIMBIX U IJIOCKOCTEH, YIOad MEXAY
IOPSIMBIMU, YTOJI MEXAY HIPSIMOW M IUIOCKOCTBIO, YTOJI
MEXy IIJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH,
paccTOsiHUE  MEXKIY HPSAMBIMH, PAacCTOSHHE  MEXIY
IUIOCKOCTSIMU; YMEHHUE HCII0JIb30BaTh IIPU PELICHUM 3a]a4
u3ydeHHble (aKTbl U TEOpPEMbl IUIAHUMETPUH; YMEHHE
OLIGHUBATh pa3Mepbl 0OBEKTOB OKPYKAIOIIETO MUPA;
[TP610. YMeHnune onepupoBaTh MOHATHSIMH: MHOTOTPAHHUK,
CEYEeHHE MHOIOIpaHHUKA, KyO, Mapajiesenumes, npusma,
nupamyza, GUrypa M MOBEPXHOCTh BpAILEHUS, LMJIMHAD,
KOHyc, 1map, c¢epa, ceueHUss QUIYypbl BpalICHMUS,
IUIOCKOCTh, Kacamomasicss chepsl, LIUIMHApPA, KOHYcCa,
iouiajb IMOBEPXHOCTH MUpaMHIbl, IPU3MBI, KOHYCa,
LWIMHApA, IJIoaak chepbl, 00beM Ky0a, IpSIMOYTroJIbHOTO
napajuleJienunena, NUpamMHAbl, IPU3MBL,  LHAJIUHAPA,
KOHyca, IIapa; yMEHHEe M300paxaTb MHOIOIPAaHHHUKH
U TOBEPXHOCTU BpAIICHMS, HUX CEYEHHUS OT PYKH, C
MIOMOULIBI0 YEPTEKHBIX HMHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEICTB;  YMEHHE  paclo3HaBaTb  CHUMMETPUIO B
IIPOCTPAHCTBE;  YMEHHE  paclo3HaBaTb  IPAaBUJIbHBIC
MHOTOTPaHHUKU;

[1P611 VYmenue onepupoBaThb MOHATHSIMU: JBUKEHUE
B IPOCTPAHCTBE, IMOAOOHBIE (QUIYpbl B MPOCTPAHCTBE;
UCIIOJIb30BaTh OTHOIIECHUE IUIOMIAJEd IIOBEPXHOCTEN H
00BeMOB NMOJOOHBIX GUTYp MPH PELICHUHU 3a]1aY;

[1P612. YMeHuEe BBIUUCISATH I€OMETPUUECKHUE BEITHUMHBI
(uMHa, yroia, miomans, o0beM, IJIOLIa]b MOBEPXHOCTH),
UCIOJIB3YS U3yUeHHBbIE (DOPMYIIBI M METOMBL;

[1P613. YMmeHnue onepupoBaTh NOHATHAMU: MPSMOYTOIbHAS
CUCTEMa KOOpAMHAT, KOOPJIWHATBl TOYKH, BEKTOD,
KOOpJMHATBhl BEKTOPA, CKaJISIPHOE IMPOU3BEICHHUE, YIOJ
MEXIYy BEKTOpaMH, CyMMa BEKTOpOB, IPOU3BEIACHHE
BEKTOpPa Ha 4YHCJIO; HAaXOJIUTh C TOMOIIBIO H3YYEHHBIX
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dbopMyaT KOOpPJIUHATHI
MEXIYy IBYMSI TOUKAMU;
[1P614. YMmenue BoIOMpATh MOAXOAAIINN U3YICHHBIH METO/]
JUIS  pellleHUs 3a7add, paclo3HaBaTb MAaTEMAaTHUYECKUE
dbakThl W MaTeMaTHYECKHE MOJCIH B TMPUPOJHBIX |
OOILIECTBCHHBIX  SIBJICHUAX, B  HCKYCCTBE, YMCHHE
NPUBOJIUTH  TMPUMEPHI ~ MATEMaTHYECKUX  OTKPBITHI
POCCUICKON U MUPOBOM MaTEMaTUYECKON HAYKHU.

CEPEAHBI OTPE3Ka, PACCTOSAHUC

OK 02.

Hcnons30BaTk COBpEMEHHBIE
CpezcTBa MOUCKA, aHAJIN3a U
MHTEpHpeTanuyu NHPOPMaLuH, U
MH(pOPMaLMOHHbIE TEXHOJIOTUI
JJIA BBITIOJIHCHU S 3a4a4
npodeccuoHaIbHON
JeSITEIbHOCTH.

JIn4HOCTHBIE pe3yJbTAThl J0JAKHbI OTPAXKATh B
YaCTH: HEHHOCTH HAYYHOI'0 NIO3HAHMA:

- ¢(hOpMUPOBAHHOCTh MUPOBO33PEHUS,
COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILECTBEHHOMN NMPaKTHKH,
OCHOBaHHOT0 Ha JHaJIOre KyJIbTYp,
CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B
MOJIUKYJIbTYPHOM MUDE.

MeTanpeaMeTHbIe Pe3yJbTaThl J0JIAKHbI
O0TPaXXaTh:

OByajgenne yHMBepCAJIbHBIMH Y4¢OHBIMH
NMO3HABATEJbHbIMHU JAeliCTBUAIMM:

B) padora ¢ nHpopManmei:

- BJIQJIETh HaBBIKAMU MOJIyuYe€HUs MH(POpMalUU U3
UCTOYHUKOB  pa3HbIX THUIIOB, CAaMOCTOSITEJIBHO
OCYILIECTBIATh MOUCK, aHAJU3, CHUCTEMAaTU3alUI0 U
MHTEpHpEeTalnio MHPOPMAIUU Pa3IMYHbIX BHJIOB U
dhopm npecTaBieHus;

- CO37aBaTh TEKCTbl B pa3IMyHBIX (opMaTax c
y4eToM Ha3zHayeHus UWHQPOpMaluu U LEJIeBOU

ayIMTOpUH, BbIOMpas  ONTUMAaNbHYIO  (opmy
MIpe/ICTaBICHUS U BU3YyaIH3aliy;
- OLEHUBAThb  JOCTOBEPHOCTb,  JIETUTUMHOCTb

uHpopManuyu, €ee COOTBETCTBUE
MOpPaJIbHO-ITHYECKHM HOpPMaM;
- HCIOJIb30BaTh CpEACTBA HH(OPMALMOHHBIX H

IMpaBOBbIM U

[TP61. Bnagenue MeToaMu JOKa3aTelIbCTB, AJITOPUTMAMHU
peleHus 3a1a49; yMeHue (GopMyaupoBaTh ONpeaeIeHHs,
aKCHOMBI U TEOPEMBI, IPUMEHATh UX, IPOBOJAUTH
JI0Ka3aTeNbHbIE PACCYKICHUS B XO/€ PEILICHUs 3a/1ay;
[TP62. YMeHnue onepupoBaTh NOHATUSAMU: CTEIIEHb YHCIA,
Jorapu(mM YUCIia; YMEHHE BBIIOIHATH BRIYHCICHIE
3HAa4eHUH U IPpeoOpa30BaHuUs BBIPAKEHUN CO CTETIEHAMH U
Jorapupmamu, Ipeodpa3oBaHus IPOOHO-PAITHOHATIEHBIX
BBIPXKEHHUI;

[1PG3. YMmenue onepupoBaTh NOHATUSIMU: palliOHAIbHbBIC,
UPpaLMOHAIIbHBIE, TIOKA3aTENIbHBIE, CTEIICHHBIE,
JorapuMuuecKre, TPUrOHOMETPUYECKUE YPABHEHUS U
HEPABEHCTBA, UX CUCTEMBI;

[1P64. YMmenue onepupoBath MOHATHAMU: QYHKIIHS,
HenpepbIBHAs (QYHKIMS, TPOU3BOIHAS, IEPBOOOpa3Has,
OTIpe/IeNIEHHBI HHTErpall; yMEHHE HaXOUTh IPONU3BOAHbBIE
3JIEMEHTAPHBIX (QYHKIUH, UCIIONB3YsI CIIPABOYHBIE
MaTepuaibl; UCCIE0BaTh B MIPOCTEUIINX CIIydasixX QyHKIUU
Ha MOHOTOHHOCTb, HAXOJUTh HAUOOJbIINE U HAUMEHBIIINE
3HaYeHUs QYHKIIH; CTPOUTH rpa) K1 MHOTOYJIEHOB C
MCII0JIb30BaHUEM amapaTa MaTeMaTUYECKOr0 aHaIu3a;
MIPUMEHSITH MPOU3BOJIHYIO MPU PELICHUH 3a7a4 Ha
JBUKEHHE; PEIIAaTh IPAKTUKO-OPUEHTHPOBAHHBIE 3a1a4U
Ha HauOOoJIbIINE ¥ HaMEHBIIINE 3HAUEHUS], Ha HaX0X/ICHHE
IIyTH, CKOPOCTH U YCKOPEHUS;

I1PG5. YMmenue onepupoBarh NOHATUSIMU: palliOHAIIbHAS
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KOMMYHHMKAITMOHHBIX ~ TEXHOJIOTUH B  pCIICHHH
KOTHUTHBHBIX, KOMMYHUKATHBHBIX b3
OpraHHU3aIMOHHBIX 3a1a4 c COOJIIOIEHHEM
TpeOOBaHUI 3PrOHOMHKH, TEXHUKU OC30MACHOCTH,
TUTHCHBI,  PECypCcOCOECpeKCHHs, IPABOBBIX H
TUYECKMX  HOPM, HOpM  HH(DOPMAIIMOHHOM
0€e30IaCHOCTH.

dbyHKIMSI, TOKa3aTeabHas (yHKIH, CTeTIeHHAas QyHKIINS,
norapupmuyueckas QyHKUIHUs, TPHTOHOMETPHUECKUE
dbyHKIIMH, 00paTHBIE (YHKIIMH, YMEHUE CTPOUTH rpaduKu
M3YyYEHHBIX (DYHKIIMA, UCIIOIB30BaTh IpaduKu IpU
M3YYEHUHU MPOLIECCOB U 3aBUCUMOCTEH, PU PEUICHUH 3a/1a4
U3 IpyruX y4eOHBIX MPEAMETOB U 33/1a4 U3 pealbHOMI
KHU3HU; BbIpaxaTb popMyrnamMu 3aBUCUMOCTH MEXKIY
BEJIIMYMHAMU;

ITP66. YMmeHnue pemarh TeKCTOBBIC 3a/1a4d Pa3HbIX THUIIOB (B
TOM YHCJIE€ HA TIPOLEHTHI, 10JIU U YaCTH, Ha JIBUKEHUE,
paboTy, CTOMMOCTh TOBAapOB U yCIYT, HAJIOTH, 33/1a4H U3
001aCcTH yIpaBJICHUs JIUYHBIMU U CEMEUHBIMU
(buHaHCaMM); COCTABIISATH BBIPAKECHHUSI, YPAaBHEHUS,
HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBHUIO 3a/1a4H,
MCCJIEIOBATh MOJYYEHHOE PEICHHE U OLICHUBATh
MPaBIONIOI00HOCTD PE3YIIbTATOB;

[TP67. YMeHue onepupoBaTh MOHATUSIMHU: CPETHES
apumernyeckoe, MeiMaHa, HauOOJIbIlIEE U HAUMEHbLIIEE
3HA4YeHUs, pa3Max, AUCHEPCHs], CTAaHIapTHOE OTKJIOHEHUE
YHCJIOBOT0 HabOpa; yMEHUE U3BIIEKATh, MHTEPIPETUPOBATD
uH(pOpMaIIKIO, TPEICTABICHHYIO B TaOIUIaX, HA
quarpammax, rpaukax, OTpaskarollyro CBOWCTBA PeaIbHBIX
MPOLIECCOB U SIBJICHUM; MPEACTABIATh HHPOPMALIUIO C
MTOMOMUIBIO TaOJIUI] U JUarpamm; UCCIe10BaTh
CTaTUCTHYECKUE JJAHHBIC, B TOM YHCIIE C TPUMEHEHUEM
rpauyecKux METO/I0B U 3JIEKTPOHHBIX CPEJICTB;

[TP68. YMmenue onepupoBaTh MOHATHSIMU: CITy4YalHBIN OTIBIT
U ciiy4yaifHoe coObITHE, BEPOATHOCTh CIyYaiHOTO COOBITHS;
YMEHHE BBIYHUCIISATH BEPOATHOCTH C UCIOJIB30BAHUEM
rpaduuecKux METO/I0B; MPUMEHATH (POPMYIIBI CIIOKEHUS U
YMHOXEHHS BEpOSTHOCTEN, KOMOWHATOPHBIE (DaKTHI U
(dbopMyIIBI TP pEIICHUH 3a]1a4; OLIEHUBATh BEPOSATHOCTH
peasbHbIX COOBITHIT; 3HAKOMCTBO CO CITyYailHBIMU
BEJIMYMHAMU; YMEHUE TPUBOIUTH MPUMEPHI POSBICHHUS




3aKOHa OOJIBIINX YKMCEN B IPUPOTHBIX U OOIIECTBEHHBIX
SBJICHUSX;

[TPG9. YMmenue oneprupoBaTh HOHATHSAMU: TOYKA, IpsMas,
IJIOCKOCTh, IPOCTPAHCTBO, ABYI'PAaHHBIN yroil,
CKPEILMBAIOIIKECS IPSIMBbIE, TAPAJLIEIIBHOCTD U
NEPIEHIUKYJIPHOCTD MPSIMBIX U IIJIOCKOCTEH, YTOJI MEXKAY
IPSIMBIMU, YIOJI MEKIY IIPSIMOU U INIOCKOCTBIO, YTOJI
MEXy INIOCKOCTSMHU, PACCTOSIHUE OT TOUKH /10 INIOCKOCTH,
paccTosiHuE MEXKIY MPSAMBIMH, PACCTOSIHUE MEKIY
IUIOCKOCTSIMU; YMEHUE UCIOIb30BaTh PU PELICHUH 3a7a4
U3y4eHHbIE (PAKTBI U TEOPEMBI IIJIAHUMETPUH; YMEHHE
OILICHUBATh pa3Mepbl 0OBEKTOB OKPYKAIOIIETO MUPA;
ITP610. YMeHnue onepupoBaTh HOHATUSIMH: MHOTOTPAaHHUK,
CEUYEeHHE MHOTOTpaHHMKA, Ky0, apaienenumnes, Npu3ma,
nupamua, GUrypa v HOBEpXHOCTb BPALIEHUS, IUIHH]ID,
KOHYC, map, chepa, ceueHus: pUrypsl BpalieHus,
IUIOCKOCTB, Kacaroliasicsa chepsl, INHApa, KOHYca,
IUI0LIA/1b MOBEPXHOCTU IUPAMU/Ibl, IPU3MBI, KOHYCA,
WIMHApPA, UI0Iaab chepbl, 00beM KyOa, IpSIMOYTOJIbHOTO
napajuiesienune1a, TMpaMubl, IPU3Mbl, HUIUHAPA,
KOHYca, [I1apa; yMeHHe N300pakaTb MHOTOTPAHHUKHU U
MOBEPXHOCTHU BpAILlEHUs, UX CEYEHHUS OT PYKH, C TOMOIIIbIO
YEpPTEKHBIX HHCTPYMEHTOB U AJIEKTPOHHBIX CPECTB;
YMEHHE pacro3HaBaTb CHMMETPHIO B IIPOCTPAHCTBE;
YMEHME Pacrlo3HaBaTh IPaBUJIbHBIE MHOIOTPAHHUKY;
I1P611 YMmenue onepupoBath NOHITUSIMU: IBUKECHHE

B [IPOCTPAHCTBE, 0J00HBIE (PUTYPBI B TPOCTPAHCTBE;
MCII0JIb30BaTh OTHOIIEHUE IUIOIIAJIEN TIOBEPXHOCTEN U
00BeMOB MOAOOHBIX GUTYp MPH PEIICHUHU 3a]1aY;

[TP612. YMeHune BIYUCIATh TeOMETPHUECKUE BETUUUHBI
(mmHAa, yrou, Tomaas, 00beM, TI0MAas TOBEPXHOCTH),
UCTOJb3YS U3yYeHHbIE (POPMYJIIBI U METO/IBI,

[1P613. YMmeHue onepupoBaTh NOHATUAMU: MIPSIMOYTOJIbHAS
CHUCTEMA KOOPJMHAT, KOOPJAUHATHI TOUKHU, BEKTOP,
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KOOP/IMHATBI BEKTOPA, CKAJIIPHOE POU3BENIEHHE, YOI
MEX1y BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEICHUE
BEKTOpa Ha YUCJIO0; HAXOJUTh C TIOMOIIbIO U3YYEHHBIX
(bopMysT KOOPAMHATHI CEPEANHBI OTPE3KA, PACCTOSHHE
MEXy ABYMS TOUKAMU;

[1P614. YMmenue BbIOMpaTh NOAXOASIIUN N3YUEHHBIH METO
JUI PeLIeHUs 3ajauy, paclio3HaBaTh MaTEMaTHUECKUE
(aKThl 1 MaTEMaTUYECKHE MOJIENIN B IPUPOIHBIX U
OOI11eCTBEHHBIX SIBJICHUSAX, B UCKYCCTBE; YMEHHE
IIPUBOJUTH IPUMEPBI MATEMATUYECKUX OTKPBITUI
POCCHICKON 1 MUPOBOM MaTeMaTHYECKOM HAYyKH.

OK 03.

[TnanupoBath U pealn30BbIBATh
COOCTBEHHOE
npodeccuoHaIbHOE U
JMYHOCTHOE Pa3BUTHE,
IpeANPUHUMATENbCKYIO
JESITENIbHOCTD B
npodeccuoHaabHOH chepe,
UCIIOJIb30BaTh 3HAHUS 110
paBOBON M (PMHAHCOBOI
IPaMOTHOCTH B Pa3JIMYHBIX
YKU3HEHHBIX CUTYalUsX.

JInuHOCTHBIE Pe3yIbTAThl NOJKHbI OTPAXKATH B
YacTU: TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- Cc(OpMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMSI,
3TUYECKOTO [TOBEJCHUS;

- CIIOCOOHOCTb OLICHHMBATh CUTYallMIO U MPUHUMATb
OCO3HaHHbIE PEUICHUs, OPUEHTUPYSICh HA MOPAJILHO-
HPaBCTBEHHbIE HOPMbI U [IEHHOCTH;

- OCO3HaHWE JMYHOIO BKJIaJa B IOCTPOCHHE
YCTOMYHUBOTO OYAYIIEro;

- OTBETCTBEHHOE OTHOILIEHHE K CBOUM POJIUTENAM
U (WIK) ApYTUM 4WiI€HaM CEMbH, CO3aHUIO CEMbH Ha
OCHOBE  OCO3HAHHOTO  IpPHUHATHS  LIEHHOCTEH
CEMEWHON MKW3HU B COOTBETCTBUM C TPAIUIUSMHU
HaponoB Poccun.

MeTanpeamMeTHbie pe3yJbTaThbl JOJIKHBI
OTPAXKATh:

OBj1aiecHHe YHMBEPCAJbHBIMH PEryasiTHBHbIMH
JeHCTBUSAMM:

a) CaMOOPTaHU3AIHS:

- CaMOCTOATEIHHO OCYIIECTBIATH MMO3HABATEIHHYIO
JCATCIIBHOCTD, BBIABJISATH HpO6J’IeMLI, CTaBUTH
u dbopMynupoBaTh CcOOCTBEHHBIE 3a/1aumn
B 00pa30oBaTeIbHON JAESITEIIBHOCTH M >KU3HEHHBIX

I1P61. Bnanenue merofgamMu J0Ka3aTeNIbCTB, alfOPUTMaMU
pelieHus 3a1a4; yMeHue (OpMyJIMpOBATh OINpE/EIeHus,
aKCHOMBI ¥ TEOPEMBI, MPHUMEHATh WX, MPOBOIHUTH
JI0Ka3aTesIbHbIC PACCY)KICHUS B XOZI€ PELICHUS 3ajiay;
[1P64. VYmeHue omepupoBaTh TMOHATHAMU: (DYHKIHS,
HernpepbIBHAss (QYHKLUSA, HPOM3BOJHAs, IepBOOOpa3Hasi,
OTIpENIEICHHBI MHTErPall; yMEHUE HAXOAHUThH MPOU3BOIHBIE
JJIEMEHTApHBIX  (DYHKIHUH,  HCHONB3ysd  CIIPaBOYHBIE
MaTepHalIbl; UCCIIEA0BATh B MPOCTEHINNX CITydasx QyHKITHH
Ha MOHOTOHHOCTb, HaXOAWTh HAaUOOJIbIINE U HaUMEHbIIUE
3HaYeHUs! (QYHKLIMHA; CTPOUTh TpapUKd MHOTOUWIEHOB C
UCMOJIb30BaHUEM amMapara MaTeMaTHYecKOro aHalu3a;
NPUMEHSATh TPOW3BOMHYIO TIpM pEIIeHWH 3aJad  Ha
JBIDKEHHUE; pellaTh MPaKTUKO-OPUEHTHPOBAHHBIE 3ajau
Ha HanOOoJIbIIME ¥ HAMMEHBIIINE 3HAYCHHS, Ha HaX0XKICHHE
MyTH, CKOPOCTU U YCKOPEHHUS,

[1P65. YMeHue omnepupoBaTh MOHATUSMHU: pallMOHAIbHAS
¢byHKuus, Moka3aTenbHas (YHKLUSA, CTeeHHas (QYyHKIMS,
norapudmuueckas byHKIMS, TPUTOHOMETPUYECKHE
¢bynkuuu, obpartHele (QYHKIMH; YMEHHE CTPOUTH rpaduku
U3YYEHHbIX (YHKIMH, HCIOJIb30BaTh TrpapuKd  IpH
M3YyYEHHUH MPOLIECCOB U 3aBUCHUMOCTEH, MPU PEIICHUH 33124
W3 JAPYruX YYeOHBIX MPEAMETOB W 3ajJad W3 PEaTbHOU
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CUTYyallusiX; CaMOCTOATEIbHO COCTaBIATH IJIaH
pemieHuss MpoOJIeMBl € YYETOM  HMMEKOIIHUXCS
pecypcoB,  COOCTBEHHBIX  BO3MOXKHOCTEH U

MPEINOYTEHNI; 1aBaTh OLEHKY HOBBIM CUTYaIIUsIM.
0) CAMOKOHTPOJIb:

UCIOJIb30BaTh TpPHEMBI pediekcuu i  OICHKHU
CUTYaIlNH, BEIOOPA BEPHOTO PEIICHHUS;

- YMETb OLICHUBaTh PHUCKH H CBOEBPEMEHHO
MPUHUMATh PEUICHUS] IO UX CHHXKEHUIO.

B) SOMOIMOHAJIbHBIH HHTEJJIEKT,
npeanoarawimuii copMMpoBaHHOCTD:

- BHYTPEHHEN MOTHBAIWH, BKJIIOUAKOLIEH
CTPEMJICHHE K JOCTH)KCHUIO UMM U  yCIexy,
ONTUMH3M, THULIIUATUBHOCTh, YMEHUE JICHCTBOBATD,
HCXOJIsl U3 CBOMX BO3MOXKHOCTEH;

- OMIIATHH, BKJIIOYAIONIEH CIMOCOOHOCTh MOHUMATh
SMOIMOHAIIBHOE COCTOSIHUE [JPYIuX, YYUTHIBATh
€ero npu OCYILIECTBJIEHUH  KOMMYHUKAIWH,
CIIOCOOHOCTH K COYYBCTBHIO M CONIEPEKUBAHUIO;

- COLMAITBHBIX HaBBIKOB, BKJTIOYAKOIIUX
CIIOCOOHOCTh BBICTpauBaTh OTHONICHUS C JPYTHMMH
JIObMH, 3a00TUTHCS, TMPOSIBISATH HWHTEpPEC W
pazpemats KOHQIUKTHI.

KHU3HU; BbIpaXkaTh (opmynamu
BEIIMYMHAMU;

ITP66. YMeHue pemath TEKCTOBBIC 33141 Pa3HBIX THIIOB (B
TOM 4YHMCJIE HA INPOLEHTHI, JOJM M YacTH, Ha JBUKCHUE,
paboTy, CTOMMOCTh TOBapOB W YCIYT, HaJOTH, 3aJaud U3
o0nacti  ynpaBieHHS  JHYHBIMH M CEMCHHBIMH
¢buHaHCAMM);  COCTaBIATH  BBIPAXKEHHUS,  YPaBHEHMS,
HEPaBEHCTBA M HUX CHCTEMBbl II0 YCJIOBHMIO 3aauH,
UCCIENOBATh  IIOJIYYEHHOE  PEIIEHHWE W OLEHUBATh
MPaBIONIOI00HOCTD PE3YIIbTATOB;

IIP67. VYmeHue onepupoBaTh IOHATUAMH: CpeAHEE
apudmernyeckoe, MeauaHa, HauOousblliee M HAaUMEHbIIIEE
3HAUYEHUs], pa3Max, JUCIEpPCHUs, CTaHAAPTHOE OTKJIOHEHHE
YKCJIOBOr0 HabOpa; yMEHUE U3BJIEKATh, UHTEPIIPETUPOBATD
uH(pOpMallMIO, TPEACTABICHHYIO B  TaliuIax, Ha
auarpammax, rpadukax, OTpakarollylo CBONCTBA PEaIbHBIX
MPOLIECCOB U SIBJICHUN; MPEACTAaBIATh HHPOPMAIUIO C
MOMOIIBIO  TAabMMIl W JUarpamw; HCCIIEN0BATh
CTaTUCTUYECKUE JlaHHbIE, B TOM YHUCJIE C INPUMEHEHHEM
rpauyecKux METO/I0B U 3JIEKTPOHHBIX CPEJICTB;

[TP68. YMeHnue onepupoBaTh MOHATUAMU: CITy4alHbIH OMBIT
U Clly4ailHOe COOBITHE, BEPOSATHOCTh CIIYYaltHOTO COOBITHS,
YMEHHME BBIUUCIATH BEPOSATHOCTH C  MCIIOJIb30BAaHUEM
rpaUyecKux METOOB; MPUMEHATh (POPMYIIbI CIOKEHUS U
YMHOXEHHUSI BEpPOSITHOCTEH, KOMOMHATOpHBIE (aKThl U
(GbopMyIbl MpU pEIIEHUU 3a]ad; OLEHUBATh BEPOATHOCTU
peaIbHbIX  COOBITMH; 3HAKOMCTBO CO  CIIy4alHBIMHU
BEJIMYMHAMU; YMEHUE MPUBOAUTH MHPUMEPHI MPOSBICHUS
3aKOHa OOJBIIMX YHCENT B MPUPOAHBIX U OOLIECTBEHHBIX
SIBJIICHUSIX;

[1P614. YMmenue BoIOMpaTh MOAXOASAIINN H3YICHHBIA METO/
JUIs  pellleHUs 3aJaud, paclo3HaBaTb MAaTEeMaTHYECKUE
GakThl W MaTeMaTU4YeCKUe MOJEIU B MPUPOJHBIX H
OOIIECTBEHHBIX  SIBJICHUSAX, B  MCKYCCTBE; yMEHHE

3aBUCUMOCTH  MCXKIAY
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IPUBOJIUTH  IPUMEPBl  MAaTEMaTHUYECKUX  OTKPBITHH
POCCUICKON 1 MUPOBOW MATEMATUYECKON HAYKH.
OK 04. JInuHOCTHBIE peE3yabTaThl JOJDKHBI oTpaxarb B | [IP67. VYmeHue omnepupoBaTh MOHATHSMH: CpelHEe
O¢pdexTuBHO YaCTU: LIEHHOCTU HAy4HOrO IO3HAHMA: OCO3HaHHE | apudMeTHYecKoe, MeauaHa, HauOojblliee M HauMeHblIee

B3aUMO/ICIICTBOBATh U PabOTaTh
B KOJUICKTUBE U KOMaHJE.

LIEHHOCTH HAy4YHOW JesATEeIbHOCTH, TOTOBHOCTh
OCYILECTBJISATh MPOCKTHYIO M HCCIEI0BATEIbCKYIO
NEeSATEIbHOCTh UHANBUIYAIBLHO U B TPYIIIIE.
MeTanpeaMeTHbie pe3yJabTAThI 10JIKHbI
0TpakKaTh:

OBJjaieHHe YHUBEPCAJIbHBIMU
KOMMYHUKATHUBHBIMU 1eCTBUAMM:

0) coBMecTHasl 1eATeJIbHOCTD:

- TIOHMMaTb ¥ HCHOJB30BaTh IPEUMYIIECTBA
KOMaHJIHOW U UHJIMBUyaIbHOU pabOThI;

- TPUHUMATHb €M COBMECTHOM JIESITEIIbHOCTH,
OpraHu30BbIBaTh U KOOPJUHHUPOBATH JCUCTBUSA IO
€¢ JIOCTIDKCHMIO. COCTAaBIISATh IIJIaH JICHCTBHI,
pacnpenensiaTb pojiu ¢ y4eTOM MHEHUH YYaCTHUKOB
00CyX/1aTh pe3yabTaThl COBMECTHOU PaOOTHI.
OBjaieHHe YHUBEPCAJIbHBIMH PeryJsiTHBHBIMU
JeHCTBUSIMM:

r) NPpUHATHE Ce0s M APYTUX JIOJeH:

- IPUHUMATh MOTUBBI U apTYMEHTHI JPYTUX JIOACH
IIPU aHAJIU3€ PE3YJIbTAaTOB JAEATEIbHOCTH;

- IpU3HABATh CBOE MPABO U MPABO JIPYTUX JIOACH Ha
OIIIMOKH,

- pa3BUBaTh CIIOCOOHOCTH MMOHUMATh MUP C TTO3HUITUH
JPYroro 4eaoBeKa.

3HAYEHMS, pa3Max, JUCIEPCUS, CTaHAAPTHOE OTKJIOHEHHUE
YHUCIOBOr0 HabOpPa; yMEHUE U3BJIEKATh, MHTEPIIPETUPOBATD
uHpOpMAlLIMIO,  TPEICTaBICHHYH0 B  Tabiumax, Ha
JyarpaMmax, rpagukax, OTpakarollyro CBONCTBA peaslbHbIX
IIPOLIECCOB U SIBJIGHUN; MPEJCTABIATh HHPOPMAILUIO C
NOMOIII0  Tabaul M JUarpaMM;  UCCIIel0BaTh
CTaTUCTUYECKUE JIaHHbIE, B TOM YHUCJIE C MPUMEHEHHEM
rpaMuecKux METOJIOB U 3JIEKTPOHHBIX CPEJICTB;

[1P68. YMmenue onepupoBaTh MOHATUSAMHE: CIIYYaHBIN OIBIT
U CiIy4ailHOe COOBITHE, BEPOATHOCTh CIY4allHOTO COOBITHS;
YMEHHME BBIUUCIATH BEPOSTHOCTh C  HCIIOJIb30BAaHUEM
rpaMuecKuX METOJI0B; MPUMEHSTh (HOPMYJIbI CIOXKEHUS U
YMHOXEHHUSI BEpPOSITHOCTEH, KOMOMHATOpHbIE (AKTBl U
dbopMynbl MpU pEHIEeHUH 33/1a4; OLEHMBATh BEPOSTHOCTH
peaIbHbIX  COOBITMH; 3HAKOMCTBO CO  CIIy4alHBIMHU
BEJIMYMHAMHU; YMEHHUE NIPHUBOJUTH IPUMEPHI IMPOSIBICHHUS
3aKOHa OOJBIIMX YKCENT B MPUPOAHBIX U OOLIECTBEHHBIX
SBJICHUSX;

[1P614. YMmenue BoIOMpaTh NOAXOASIINN U3YUEHHBIN METO/
JUIsl pEIIeHus 3aJadd, paclo3HaBaTh MAaTEMaTHYECKHE
GakThl M MaTeMaTU4YeCKUe MOJENIW B MPUPOJHBIX U
OOIIECTBEHHBIX  SIBJICHUSAX, B  MCKYCCTBE; yMEHHE
NPUBOJIUTH  TIPUMEPhl  MaTEMaTHMUECKUX  OTKPBITHIA
POCCUICKON U MUPOBOW MAaT€MaTUYECKON HAYKHU.

OK 05.

Ocy1ecTBIATh YCTHYIO U
IMUCbMCHHYIO KOMMYHUKAIIUIO
Ha roCyJ1IapCTBEHHOM SI3bIKe
Poccuiickoit ®eneparuu ¢

JINYHOCTHBIE pe3yJjbTaThbl HOJ/KHbBI OTPAKaTh B
yacTu:

ICTETHICCKOTO BOCIIMTAHUSA .

- OCTCTHUYCCKOC OTHOHIICHUC K MHUPY, BKIIHOYaAA
OCTCTUKY 6I)ITa, HAaY4YHOI'O u TEXHUYCCKOI'O

[1P61. Bnanenne mMeromamu J0Ka3aTeIbCTB, AJITOPUTMAMH
pelieHus 3anady; yMmMeHue (opMynHpoBaTh OMpeaeNeHus,
aKCUOMBI ¥  TEOpEeMbl, TPUMEHATh WX, MPOBOJIUTH
JIOKa3aTeNbHbIE PacCy>KJIEHHUS B XO/€ pELICHUs 3a/1ay;

ITP68. Ymenue onepupoBaTh MOHATHSIMHE: CIIYIAHHBIA OTBIT
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y4eToM 0coOeHHOCTE!
COLIMAJILHOTO U KYJIbTYPHOTO
KOHTEKCTA.

TBOPUYECTBA, Tpyda ¥  OOIIECTBEHHBIX
OTHOIIICHHI;

- CIIOCOOHOCTb BOCHPHHHUMATH PAa3jMYHBIE BU/IBI
HCKYCCTBa, TpPaJMUIMK W TBOPYECTBO CBOETO U
OpYTUX  HapoJOB, OUIyHIIaThb  AMOLMOHAIBHOE
BO3JICUCTBUE UCKYCCTBA.

MetanpeamMeTHble pe3yJbTAThl JOJIAKHbBI
0TPaXKATh:

OgiageHne yHMBePCAJIbHbBIMH
KOMMYHUKATHBHBIMU 1€ CTBUSIMH:

a) o01eHue:

- OCYIIECTBISITh KOMMYHHUKAIlMM BO BceX cdepax
KHU3HU;

- pacro3HaBaTh HeBepOaIbHBIC CPEACTBA OOIICHWS,
MOHUMATh  3HAUEHHWE  COLMAJIbHBIX  3HAKOB,
pacrno3HaBaTth MPEANOCHUIKN KOH(DITUKTHBIX
CUTYaIlui ¥ cMAT4aTh KOH(MIUKTHI,

- pPa3BEpHYTO M JIOTMYHO H3Jaratb CBOIO TOYKY
3pEHUsl C UCTIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

CHopTa,

U CIy4ailHOe COOBITHE, BEPOATHOCTh CIY4allHOTO COOBITHS;
YMEHHE BBIYUCIATH BEPOSITHOCTb C HCIOJIb30BAHUEM
rpaMuecKux METOJ0B; MPUMEHATh (HOPMYJIbI CIIOKEHUS U
YMHOXXEHHUSI BEPOSATHOCTEH, KOMOMHATOpHBIE (AKTBI |
GbopMynbl NpU pELIEHUU 33/ay; OLEHUBATh BEPOSTHOCTH
pEaIbHBIX ~ COOBITMH; 3HAKOMCTBO CO  CIIy4alHBIMHU
BEIMYMHAMU; YMEHHE HPUBOAUTH IMPUMEPHI IPOSIBICHUS
3aKOHa OOJBIIMX YHCET B MPUPOJHBIX M OOIIECTBEHHBIX
SBJICHUSIX;

I1P69. YMmeHnue omnepupoBaTh MOHATUSAMU: TOUKA, IpsiMas,
IJIOCKOCT, IIPOCTPAHCTBO, JBYT'paHHBII yrod,
CKPEIMBAIOIINECS npsIMbIe, napajieIbHOCTh u
NEePIEHAUKYIIAPHOCTD MPSIMBIX U IIOCKOCTEH, Yroa MEeXIy
OPSMBIMH, YTOJI MEXAY TNPSMOA M IUIOCKOCTBIO, IO
MEXIY  IUIOCKOCTSIMH, paccTosiHue oT TOYKHU
JI0 TUIOCKOCTH, PAacCTOSHHE MEXIY MPSMBIMHU, PACCTOSHUE
MEX]Y IIOCKOCTSIMU; YMEHHE UCIIOJIb30BaTh MIPU PEIICHUH
3aad  U3ydeHHbIE (AKTBI M TEOPEMBbl IUIAHUMETPHH;
YMEHHE OLEHHUBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIETO
MUDA;

ITP610. YmeHue onepupoBaTh NOHATHSIMU: MHOTOIPAaHHUK,
CeueHre MHOTOTPaHHMKA, KyO, TMapaulelienuIies], mpu3ma,
nupamuia, GuUrypa M MOBEPXHOCTh BpallleHHs, LHIMHJD,

KOHyc, 1map, cdepa, ceyeHUs QUIYypbl BpalICHMUS,
IUIOCKOCTh, Kacamomiasicss chepsl, IUIMHApPa, KOHYca,
IJIOIAAb TIOBEPXHOCTHM MNHUPAMMIBI, MPU3MBI, KOHYCa,

HUATUHIPA, TUIOMAAb chepbl, 00beM KyOa, TPsIMOYTOJIBHOTO
napajuiefienunena, MNUPaMHUAbL, TPU3MBL,  LUJIHHJPA,
KOHyca, IIapa; yMeHHUe U300paxkaTb MHOTOIPAHHUKH
U TIOBEPXHOCTU BpAIICHHs, HMX CEYEHHUS OT PYKH, C
MOMOIIBIO0 YEPTEIKHBIX HMHCTPYMEHTOB U JJIEKTPOHHBIX

CpPEeACTB;  YMEHHME  paclo3HaBaTb  CHMMETPUIO B
MPOCTPAHCTBE,  yYMEHHWE  pAclo3HaBaTh  IPaBUIIbHBIE
MHOTOTPaHHUKH;

14




I[IP611 VYmMeHue omnepupoBaTh TMOHITHAMU: JBH)KCHHE
B TPOCTPAHCTBE, NOAOOHBIE (UTYPbI B TPOCTPAHCTBE,;
UCIIOJIb30BAaTh OTHOIICHHE IUIOMIAJIe TOBEPXHOCTEH H
00BbeMOB MOAOOHBIX (DUTYp TPU PELICHUH 33/1a4;

[TP612. YMeHHE BBIYUCIATH T€OMETPUUYCCKHUE BEITUYMHBI
(mHa, yron, miomians, o0beM, IJIONIaab MOBEPXHOCTH),
UCIOJIB3YS U3yUeHHBIE (DOPMYIIBI M METOMBL;

I1P613. YMmeHnue onepupoBaTh NOHATHUAMU: PSIMOYTOJIbHAS

CHCTEMA KOOpJIMHAT, KOOPIHUHATBI TOYKH, BEKTOp,
KOOpAUHATBl BCKTOpaA, CKAJIAPHOC MPOU3ZBCACHHUEC, YI'OJI
MCXKAY BCKTOpaMH, CyYMMa BCKTOPOB, IIPOU3BCIACHUC

BEKTOpa Ha YHMCJIO, HAaXOAWTh C IOMOIIBI0 M3yUYEHHBIX
dbopMyn KOOpPAMHATHI CEPEIUHBI OTpPE3Ka, PACCTOSHUE
MEXIy TBYMS TOUKAMHU;

[1P614. YMmenue BoIOMpATh NOIXOASMIINNA U3YYEHHBIN METOA
JUIS  pelIeHUs 3a7add, pacro3HaBaThb MAaTEMaTHYECKUE
(dakThl W MaTEeMaTHYECKUE MOJCIM B TPUPOJIHBIX U
OOIIIECTBEHHBIX  SABJICHUSIX, B  HUCKYCCTBE, YyMECHHE
NPUBOAUTH  MPUMEPHl  MATEMaTUYECKUX  OTKPBITHI
POCCHIICKON U MUPOBOM MAaTEMaTUYECKON HAYKHU.

OK 06.

[IposBATE rpask1aHCKO-
MaTPUOTUYECKYIO ITO3ULUIO,
JEMOHCTPUPOBATh OCO3HAHHOE
MOBEJCHUE HA OCHOBE
POCCUICKHX JyXOBHO-
HPABCTBEHHBIX LIECHHOCTEM, B
TOM YHCJIE C Y4ETOM
rapMOHHU3aluU
MEXHAIIMOHAIbHBIX U
MEXXPEIUTNO3HBIX OTHOIIECHU,
IPUMEHSTh CTaHAAPTHI
AHTUKOPPYILUOHHOIO
MOBEJICHUS.

JIMYHOCTHBIE Pe3yJIbTAThI 10JIKHBI 0TPAKATH B
YacTu:

- rpaXk1aHCKOr 0 BOCIIMTaHUA: MIPUHSATHE
TPAIUIIMOHHBIX HAIIMOHAIBHBIX, OOIIEYETIOBEUECKIX
T'YMAHUCTUYECKUX U IEMOKPATUYECKUX LIEHHOCTEH;
- 1LEHHOCTHOE€ OTHOUIEHHWE K TOCYIapCTBEHHBIM
CUMBOJIAM,  HUCTOPUYECKOMY U  IPUPOJHOMY
HACJIEIUI0, TaMSITHUKaM, TpagulusIM HapOJOB
Poccun, noctrxkenussm Poccuum B Hayke, HCKYCCTBE,
CIIOPTE, TEXHOJIOTUAX U TPYIE.

MeTtanpeaMeTHbie pe3yJabTaThl 10JIKHBI
oTpaxkarb: OBJjlajleHHe YHUBEPCAIbHbIMU
peryasiTHBHBIMM eHCTBUSIMM:

B) SMOIMOHAJIbHbII HHTEJIEKT,

[1P61. Bnanenue metogamMu J10Ka3aTeNbCTB, AITOPUTMaMHU
pelieHus 3a1a4; yMeHue (OpMyIMpPOBATH OINPENEICHUs,
aKCUOMBl M  TEOPEMBI, IPUMEHATH MX, NPOBOJUTH
JI0Ka3aTesIbHbBIE PACCYKICHUS B XO/I€ PELICHUS 3a/ay;

[1P64. VYmeHue omepupoBaTh MNOHATHAMHU: (DYHKIHS,
HenpepbiBHasE (YHKIUS, IPOU3BOJHAS, IE€pBOOOpa3Has,
OINPEEIICHHBIM NHTETPaAJl; YMEHHE HAXOAUTh ITPOU3BOIHBIC
AJIEMEHTapHbIX  (YHKIUH,  HCHOJB3YyS  CIIPAaBOYHBIE
MaTepHalibl; UCCIEN0BaTh B MPOCTEHIINX CiIydasx QyHKIIUH
Ha MOHOTOHHOCTb, HaXOAUTh HAaHOOJbIINE U HAaUMEHBIINE
3Ha4YeHUs1 (DYHKIUI; CTPOUTH TpapUKH MHOTOUIEHOB C
UCMOJb30BAaHUEM alapara MaTeMaTHYeCKOro AaHalIW3a,
IIPUMEHATH IPOU3BOJHYIO TIIpUM PpEUIEHMM 3ajad  Ha
JIBUKEHHE, pellaTh NPaKTUKO-OPUEHTHPOBAHHBIE 3aJayul
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npeanoarawimuii chopMMpoBaHHOCTD:

- CaMOCO3HaHUS, BKIIIOYAIOIIETO CIOCOOHOCTH
MMOHUMATh CBOE SMOIIMOHAIBHOE COCTOSIHUE, BUICTD
HaIpaBIICHUS pa3BHUTHSA COOCTBEHHOU
AMOITMOHAIBHOU c(ephl, ObITh YBEPEHHBIM B ce0e€;

- CaMOperyJIMpPOBaHUS, BKJTIOYAIOIIETO
CaMOKOHTPOJIb, yMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IMOBEJCHHE, CIOCOOHOCTh
aIalTUPOBATbCd K HMOLMOHAIBHBIM H3MEHEHHSIM
Y TIPOSIBIISITH THOKOCTh, OBITH OTKPHITHIM HOBOMY;,

- BHYTpEHHEH MOTHBAIIUH, BKJIIOYAIOIIEH
CTpEMJICHHE K JIOCTIDKCHHIO IIeIH U  YCIIEXYy,
ONTUMHU3M, UHULIMATUBHOCTh, YMEHHE JICHCTBOBATH,
HCXOJIS1 3 CBOMX BO3MOXKHOCTEH;

- OMMATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATH
AMOIIMOHAIBHOE COCTOSIHHE JPYTUX, YIUTHIBAThH €TO
MIPU OCYIIECTBICHUU KOMMYHHKAIMH, CIIOCOOHOCTD
K COYYBCTBHUIO U COTIEPESKUBAHHMIO;

- COILIMANTBHBIX HaBBIKOB, BKITFOUYAIOITIX
CIIOCOOHOCTh BBICTpAaMBATh OTHOUIICHHS C JIPYTHMH
TOObMU, 3a00THTBCS, TPOSBISATH HHTEpPEC U
paspeniaTh KOH(IUKTHI.

Ha HauOOJbIINe U HAUMEHBIINE 3HAaYCHUS, HA HAXOXKCHHE
MyTH, CKOPOCTH U YCKOPEHUS,

ITP66. YMeHue pemath TEKCTOBBIC 33141 Pa3HBIX THIIOB (B
TOM YHCJIE HAa MPOLEHTHI, JOJM U YaCTH, Ha JBUKECHUE,
paboTy, CTOMMOCTh TOBapOB W YCIYT, HAJOTH, 33Ja4d U3

obnmactTu  ympaBJIeHUS ~ JIMYHBIMA U CEMEHHBIMH
¢buHaHCAMM);  COCTaBIATH  BBIPAXKEHHUS,  YpPaBHEHMS,
HEPAaBEHCTBA M MX CHUCTEMBl MO YCJIOBHUIO 3aJayH,
UCCIENOBATh  IIOJIYYEHHOE  PEIIEHHWE W OLEHUBATh
MPaBIONIOI00HOCTD PE3YIIbTATOB;

I[IP67. VYmeHue onepupoBaTh IMOHATHUSAMH: CPEIHEE

apudmernyeckoe, MeauaHa, HauOousblliee M HAaUMEHbIIIEE
3HAYEHMs, pa3Max, IUCIEPCHs, CTaHAAPTHOE OTKIOHEHHE
YKCJIOBOr0 HabOpa; yMEHUE U3BJIEKATh, UHTEPIIPETUPOBATD
uHpOpMalLlMIO,  TpEJICTaBIEHHYH0 B  Tabiaumax, Ha
quarpammax, rpadukax, OTpakarollyro CBOMCTBa pealbHbIX
IPOLIECCOB U SIBJICHUH; MPEJICTaBIATh HH(POPMALUIO C
MOMOIIBIO  TAabMMIl W JUarpamw; HCCIIEI0BATh
CTaTUCTUYECKHUE HaHHBIE, B TOM YHUCJIE C MPUMEHEHHUEM
rpauyecKux METO/I0B U 3JIEKTPOHHBIX CPEJICTB;

[TP68. YMeHnue onepupoBaTh MOHATUAMU: CITy4alHbIH OMBIT
U Clly4aitHoe cOOBITHE, BEPOSTHOCTh CIIYYallHOTO COOBITHS,
YMEHUE BBIUUCIATH BEPOATHOCTh C  HCIOJIB30BAHUEM
rpaUyecKux METOOB; MPUMEHATh (POPMYIIbI CIOKEHUS U
YMHOXXEHHUSI BEPOSATHOCTEH, KOMOMHATOpHBIE (AKThI U
(GbopMyIbl MpU pEIIEHUU 3a]ad; OLEHUBATh BEPOATHOCTU
peaIbHbIX ~ COOBITMH; 3HAKOMCTBO CO  CIIy4alHBIMHU
BEJIMYMHAMHU; YMEHHUE NPHUBOJUTH INPUMEPHI IMPOSIBICHUS
3aKOHa OOJBIIMX YHKCEN B NMPUPOAHBIX U OOLIECTBEHHBIX
ABJICHUSX;

[1P614. YMmenue BoIOMpaTh MOAXOASAIINN H3YICHHBIA METO/
JUIsL pelleHus 3aJadd, paclo3HaBaTh MAaTEMaTHYECKHE
GakThl W MaTeMaTU4YeCKUe MOJENIW B MPUPOJHBIX U
OOIIECTBEHHBIX  SIBJICHUSAX, B  MCKYCCTBE; yMEHHE
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IPUBOAUTH  IPUMEPBl  MaTEMaTHYECKUX
POCCUICKON 1 MUPOBOW MATEMATUYECKON HAYKH.

OTKPBITUI

OK 07.

ConeiicTBOBaTh COXPaHEHUIO
OKpY Karomien cpepl,
pecypcocOepereHuIo,
NPUMEHSTH 3HaHUS 00
U3MCHCHHUHU KJIMMAaTa, IPUHIUITBI
OepeKITMBOTO TIPOU3BOJICTBA,

3¢ (eKTHBHO ACHCTBOBATH B
Ype3BbIUANHBIX CUTYAITHSIX.

JIMYHOCTHBIE Pe3yJbTATHI J0/KHbBI OTPAKATH B
4acTu:

IKOJIOTHYECKOr0 BOCIIMTAHMSA:

- AKTUBHOE HEIPUATUE ACUCTBUH, IPUHOCAIINUX
BpEJl OKpYXaIoIIeH cpeae;

- YMEHHUE MMPOTHO3UPOBATH HEOIATONIPUSATHBIC
AKOJIOTHYECKHE TTOCJIECACTBUS MPEANPUHIMAEMbIX
JNENCTBUMN, IPEAOTBPALLATD UX;

- pacIIMpEeHHUE OMbITa ACATEILHOCTH KOJIOTHUYECKON
HaIpaBJIEHHOCTH.

MetanpeameTHblie pe3yabTaThl J0JKHBI
oTpaxkaTh: OBJIajleHNe YHUBEPCATbHBIMHU
y4eOHBIMHU MO3HABATEIbHBIMHU ACHCTBHAMM:

0) 0a30BbIE HCCJIeN0BaATENbCKUE e CTBHS:

- pa3pabaThIBaTh IUIaH PEHISHUsS MTPOOIEMBI C
Y4E€TOM aHaJM3a UMEIOUTUXCSl MAaTEPHUAIIbHBIX U
HEMAaTepHUaIbHBIX PECYPCOB;

- OCYIIECTBJIATH IIEJICHANPABIEHHBIN TTOUCK
MepeHoca CpeiCTB U COCOOOB IEHCTBHS B
po¢eCCUOHANBHYIO CPENy;

- YMETb NIEPEHOCUTh 3HAHUS B TIO3HABATEIbHYIO U
MPAKTUYECKYIO0 00JIACTH KU3HEACATEIHbHOCTH.
OBJaeHHe YHUBEPCAJIbHBIMYU PeryJIATUBHBIMHU
JleliCTBASIMHU:

0) CAaMOKOHTPOJIb:

- 1aBaTh OIICHKY HOBBIM CHUTYaIlUsIM, BHOCUTH
KOPPEKTHUBBI B JIEATEIbHOCTD, OLIEHUBATh
COOTBETCTBHE PE3yJIbTATOB IEIISM.

[1P61. Bnanenne Merogamu J10Ka3aTeIbCTB, AJITOPUTMAMH
pemieHus 3a1a4; yMeHue (HOpMyIHpPOBATh ONpEACTICHHUS,
aKCOMBl ¥ TEOpPEMbI, IPUMEHATh UX, IPOBOJUTH
JI0Ka3aTeNbHbIE PACCYKICHUS B XO/€ PEILICHUS 3a/1ay;
[IP64. VYmenue omnepupoBaTh NOHATHAMHU: (QYHKINS,
HenpepbIBHAas (QYHKUHUS, TPOM3BOJHAs, IepBOOOpa3Hasi,
OIpEe/IeNIEHHbI UHTErpall; yMEHUE HAXOAUTh MPOU3BOJHbBIE
DIIEMEHTAPHBIX  (DYHKIUH,  WCHONB3yd  CIIPAaBOYHBIC
MaTepHalibl; UCCIEA0BaTh B MPOCTEHIINX Cilydasx (yHKIUH
Ha MOHOTOHHOCTb, HaXOAUTh HAaUOOJbIINE U HAaUMEHBIINE
3Ha4eHUs (QYHKIUI; CTPOUTH TpaUKH MHOTOWIEHOB C
HCIIOJIb30BAaHUEM alIapara MaTEeMaTHMYeCKOro aHaju3a;
OPUMEHATh  NPOM3BOJHYKD  IpPU  peIIeHUuH  3a7ay
Ha JIBI)KEHUE; PellaTh NPAaKTUKO-OpPUEHTUPOBAHHbBIE 33/1a41
Ha HauOoJIbIIME ¥ HAMMEHbIINE 3HAYCHUS, Ha HaXO0XICHUE
IIyTH, CKOPOCTH U YCKOPEHUS;

[TP65. YMeHue omnepupoBaTh HOHATHSAMM: pallMOHAJIbHAs
GyHKIMS, MoKazareiabHass (QYyHKUUS, CTENeHHas (PyHKIHS,
JorapupmMuyecKas byHKLU, TPUTOHOMETPUUECKHE
¢byHKIIMM, 0OpaTHbIE (YHKIMHM; YMEHHE CTPOUThH rpapuku
U3yYEHHBIX  (DYHKIMH, UCHONb30BaTh TpaQuKH  IpH
M3Y4YE€HUH MPOLIECCOB M 3aBUCUMOCTEMN, IIPU PEIICHUH 3a]1a4
U3 JPYruxX Y4eOHbIX MPEeIMETOB M 337ad M3 pEealbHOM
KU3HU; BbIpakaTh (opMynamMH 3aBUCHMOCTH MEXIY
BEJIMYMHAMU;

[TP66. YMeHnue peniath TEKCTOBBIE 3a/1a4H PA3HbBIX TUIIOB (B
TOM YHCJE€ Ha MPOLEHTHI, AOJIM M YacTH, Ha JABHKEHUE,
paboTy, CTOMMOCTh TOBapOB W YCIYT, HaJOTH, 33Ja4d U3

o0nactd  ynpaBieHHS  JHMYHBIMH M CEMEHHBIMH
¢buHaHCAMM);  COCTaBIATH  BBIPAKEHHUS,  YpaBHEHMS,
HEPaBEHCTBA M HUX CHCTEMBbl II0 YCJIOBHIO 3aauH,
UCCJIENOBATh  TOJYYEHHOE PEIICHHE W OLCHHUBAThH
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IPaBJONOI00HOCT PE3YJIbTATOB;

ITP68. YMeHue onepupoBaTh NOHATUAMU: CIIy4alHbIHI OIBIT
U CIy4ailHOe COOBITHE, BEPOATHOCTh CIY4ailHOTO COOBITHS,
YMEHHE BBIYUCIATH BEPOSTHOCTb C HCIOJIB30BAHUEM
rpagMuecKux METOJ0B; MPUMEHATh (HOPMYJIbI CIOKEHUS U
YMHOXXEHHUSI BEPOSATHOCTEH, KOMOMHATOpHBIE (AKTBI |
GbopMynbl NpU pELIEHUU 33/1ay; OLEHUBATH BEPOSTHOCTH
pEaIbHBIX ~ COOBITMH; 3HAKOMCTBO CO  CIIy4alHBIMHU
BEIMYMHAMHU; YMEHHE NPUBOAUTH IMPUMEPHI IPOSIBICHUS
3aKOHa OOJBIIMX YHCET B MPUPOIHBIX M OOIIECTBEHHBIX
SBJICHUSIX;

[1P69. YMmeHnue omnepupoBaTh MOHATUSAMU: TOUKA, IpsiMas,
IUIOCKOCT, IIPOCTPAHCTBO, JBYI'pPaHHBII yrod,
CKPEIMBAIOIINECS npsIMbIe, napajielbHOCTh u
NEPIEHIUKYIIAPHOCTD MPSIMBIX U IIOCKOCTEH, Yroa MEexXIy
OPSMBIMH, YTOJI MEXAY TNPSMOA M IUIOCKOCTBIO, YTOJ
MEXIY  IUIOCKOCTSIMH, paccTosiHue oT TOYKHU
JI0 TUIOCKOCTH, PAacCTOSHHE MEXIY MPSMBIMHU, PACCTOSHUE
MEXY IIOCKOCTSIMU; YMEHHE UCIOJIb30BaTh MIPU PEIIEHUH
3a1ad  M3ydeHHble (AKTBI M TEOpEeMBbl IUIAHUMETPHH;
YMEHHE OLEHUBAaTh pa3Mepbl OOBEKTOB OKPYKAIOIIEro
MUDA;

ITP610. YmeHue onepupoBaTh NOHATHIMU: MHOTOIPAaHHUK,
CeueHre MHOTOTPaHHMKA, KyO, TMapaulelienuIie]], mpu3ma,
nupamuia, GUrypa M MOBEPXHOCTh BpallleHHs, LMIUHJD,
KOHyC, Imap, cdepa, cedeHuss (Qurypsl BparieHwus,
TUIOCKOCTh, Kacamomasicst chepsl, IHIUHApPA, KOHYCa,
IUIOIAJb TOBEPXHOCTH NHPAaMHbI, TPHU3MBI, KOHYCa,
MUAJTUHIPA, TUIOMIAAb chephl, 00beM KyOa, TPsIMOYTOJIHHOTO
napajjieNnienunena, NUPaMUzbl, MPU3MBL,  LHWJIKHAPA,
KOHyca, I[Iapa; yMEHWE W300paxaTb MHOTOTPaHHUKH
U TIOBEPXHOCTH BpAIIECHUS, HMX CEUEHHUS OT pPYyKH, C
MIOMOIIEI0 YEPTESIKHBIX HMHCTPYMEHTOB M  AJIEKTPOHHBIX
CPEICTB;  YMEHHME  pAaClo3HaBaThb  CHMMETPHIO B
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MPOCTPAHCTBE;, YMEHUE  paclo3HaBaThb  IPAaBUJIbHBIC
MHOTOTPaHHUKY;
I[IP611 VYmMeHue omepupoBaTh TMOHITHAMHU: JBH)KCHHE

B TPOCTPAHCTBE, NOAOOHBIE (UTYPBI B TPOCTPAHCTBE;
UCMOJIb30BaTh OTHOLIEHHE IUIOWA/el IOBEPXHOCTEH U
00BbeMOB OAOOHBIX (PUTYP TPU PELICHUH 33/1a4;

[TP612. YMeHHE BBIYUCIATH T€OMETPUUYCCKHUE BEITUUMHBI
(mHa, yron, miomians, o0beM, IJIONIaab MOBEPXHOCTH),
UCIMOJb3Ys U3yYeHHbIE (DOPMYJIIBI U METOJIBI;

I1P613. YMmeHue onepupoBaTh MOHATUAMU: IPSIMOYTOJIbHAS

CHUCTCMaA KOOpJIMHAT, KOOPpAWHATBI TOYKH, BCKTOD,
KOOpAUHATBl BCKTOpaA, CKAJIAPHOC MPOU3ZBCACHHUE, YI'OJI
MCXKAY BCKTOpaMH, CyYMMa BCKTOPOB, IIPOU3BCIACHUC

BEKTOpa Ha YMCIJIO; HAXOJUTHh C IMOMOUIBIO HM3YYEHHBIX
dbopMyn KOOpPAMHATHI CEPEIUHBI OTpPE3Ka, PACCTOSHUE
MEXKy ABYMs TOUYKaMU;

[1P614. YMmenue BoIOMpATh MOAXOASIINN U3YUEHHBIH METO/
Ul pELICHHs] 3a/aud, paClo3HAaBATh MAaTeMaTUYECKUE
bakThl W MaTeMaTU4YeCcKue MOJENd B TMPUPOIHBIX U

OOIIIECTBEHHBIX  SBJICHUSIX, B  HUCKYCCTBE, YyMECHHE
NPUBOJUTH  TNPUMEPBI  MATEMAaTUYECKUX  OTKPBITHM
POCCUICKON M MUPOBOW MATEMATUYECKON HAYKH.
[IK 1.1. IToaroraBnuBaTh - TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSITENILHON,- yMEHHE OMNepUpoBaTh MOHATHSMH: TO4YKa, MpsMas,
pabouee MecTo, 000pyAOBaHUE, [TBOPUYECKOM M OTBETCTBEHHOM AESATEIbHOCTH; [JIOCKOCTb, MPOCTPAHCTBO, JIBYTpaHHBIN yroJI,
CBIPbE, UCXOJIHBIE MAaTEPHUabl |- TOTOBHOCTh M CIIOCOOHOCTH BECTU JUANIOT C IPYTHMH|CKPEIINBAIOIIHECS IpsIMbIE, [apajuIeIbHOCTh 51

11 00pabOTKH ChIPbS,
MPUTOTOBIICHUS
nosypabpukaToB B
COOTBETCTBHH C MHCTPYKLUSAMHU
U periiaMeHTaMH.

IIK 2.1. ITogroraBnuBaTh
pabouee MecTo, 000pyAOBaHUE,
CBIPbE, HICXOIHbIE MaTEPUAITbI
JUTSL IPUTOTOBJICHUS TOPSTIMX

VIFOAbMHU, JOCTHIraTb B HEM  B3aMMOIIOHUMaHU,
HAXOMUTh OOIIME IENH W COTPYJHHYATh IS X
ITOCTH)KEHMA,

- HABBIKK COTPYJHHYECTBA CO CBEPCTHUKAMHU, JIETHMHU
MJIQ/IIIIET0 BO3pacTa, B3POCIbIMU B 00pa30BaTeIbHOM,
OOIIECTBEHHO TMOJIE3HON, YUeOHO-HUCCIIeI0BATENbCKOH,
[MPOEKTHOW U IPYTUX BUIAX JACATEIbHOCTH;

- TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHIO, B TOM

[EepPIEeHIUKYISAPHOCTh NPSIMBIX U IJIOCKOCTEH, yrojl MEXIyl
NPSIMBIMH, YTOJI MEKIY NPSIMON U IUIOCKOCTBIO, YIOJ MEXAY
[JIOCKOCTSIMH, pPacCTOSIHUE OT TOYKM JO IUIOCKOCTH,
pacCTOsSIHUE  MEXJIy  NpPSAMBIMH,  pAacCTOSHHUE  MEXIY)|
[JIOCKOCTSIMU;

YMEHHE MCIOJIb30BaTh IPU PEIICHUU 3a7ad H3yYCHHBIE
(haKThI U TEOPEMBI INTAHUMETPUU;

- YMEHHUE OLIEHUBATh Pa3Mepbl 00bEKTOB OKPYXKAIOILEr0 MUPAa;

YUCIIe CaMO0Opa30BaHUIO;

- YMEHHE ONepHUpoBaTh MOHATHUAMHU: KyO, mapajuiesenumnesn,
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OO/, KYJIMHAPHBIX M3/ICITHA,
3aKyCOK pa3HOOOpa3HOro
ACCOPTUMEHTA B COOTBETCTBHH C
HHCTPYKIUSAMU U
periaMeHTaMH.

IK 3.1.

[TonroraBnuBaTh pabouee
MeCTO, 000pyI0BaHUE, CHIPHE,
WCXOJIHBIC MaTePHAIIbI JIJIs
MIPUTOTOBJICHUS XOJIOTHBIX
OJI10/1, KYJIMHAPHBIX W3JICITHH,
3aKyCOK B COOTBETCTBHUHU C
WHCTPYKIUSMU H
periaMeHTaMH.

IIK 4.1.

[ToaroraBnuBate pabouee
MecTo, 000pyI0OBaHKE, ChIPhE,
MCXO/IHBIC MaTEePHAIIBI IS
MPUTOTOBIICHHSI XOJIOIHBIX U
TOpsIYMX CJIAJKUX 0N,
JiecepToB, HAITUTKOB
pa3zHo00pa3HOr0 aCCOPTUMEHTA
B COOTBETCTBHUH C
HHCTPYKIUSAMU H
periaMeHTaMH.

IK 5.1.

[ToaroraBnuBath pabouee MeCTo
KOH/IUTEpa, 000pyI0BaHHE,
WHBEHTAPh, KOHJAUTEPCKOE
CBIPbE, HCXOTHBIC MaTEPHUAIIBI K
paboTe B COOTBETCTBUU C
UHCTPYKIUSIMU U
periIaMeHTaMH.

- OCTETHMYECKOE OTHOUICHHE K MHpPY, BKIIOYas]
DCTETUKY  OBbITa, HAy4yHOTO W  TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, OOLIECTBEHHBIX OTHOIICHUII;

- 0OCO3HAHHBIN BBIOOD Oyay1eit mpodeccu.

npu3Ma, MUpaMuna, WIMHAP, KOHYyC, map, chepa, CeueHHs
(burypsl BpareHus,

- YMEHHE BBIYHCIATH TI'€OMETPUYECKHE BEIMYUHBI (JUIMHA,
yroi, IUIomaab, 00beM, IUIOMAAb HOBEPXHOCTH), UCIIONIb3Ys
M3y4eHHBIC (POPMYITBI U METOIBI.

I1K 1.2. OcymiecTBisTh

- YMCHHC OINCPpHUPOBATE ITOHATUAMMU: TOYKa, npsamasd,
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00paboTKy, OATOTOBKY
OBOILIEH, TpUOOB, PHIOHL,
HEPHIOHOTO BOJTHOTO CHIPHS,
Msica, IOMAIIHeW NITUIIBL, THYH,
KPOJIHKA.

MJI0CKOCT, MIPOCTPAHCTBO, JBYTpaHHBIN yrou,
CKpELIUBAIOIINECS npsiMbIE, napajuieIbHOCTh u
EPIICHIUKYISAPHOCTh MPSAMBIX M IUJIOCKOCTEH, Yroll MEXAy
[IPSIMBIMH, YTOJl MEXJY MPSMON U IIJIOCKOCTBIO, YTOJ MEXKIY)|
[UIOCKOCTSIMH, pPAcCTOSHHE OT TOYKM JO IUIOCKOCTH,
[pAcCTOSTHUE  MEXIY  OPSIMBIMH,  PACCTOSHHE  MEXKIY|
MIOCKOCTSIMU;

- YMEHHE HCIOJIb30BaTh MpPHU PEIICHUH 3a7ad H3YYCHHbBIC
(hakThI U TEOPEMBI INIAHUMETPUH; YMEHUE OLICHUBATh pa3Mephl
00BEKTOB OKPYKAIOIIET0 MUPA;

- YMEHHE ONepHUpOBaTh MOHATHUAMHU: KyO, Mapauiesienures,
npu3Ma, MUpaMHa, OWINHIAP, KOHYC, map, cdepa, ceueHus
(urypsl BpalleHus,

- YMEHHE BBIYHCIATh T€OMETPUUECKHE BEJIMYUHBI (IJIMHA,
yroJl, MJol@aab, 00beM, IJIOMAAb MOBEPXHOCTH), UCIOJb3Ys
M3y4eHHBIE POPMYIIBI U METO/IBI;

- YMEHHE pellaTh TEKCTOBBIE 3aJauyM Pa3HbIX THUIOB (B TOM
YuCJie Ha MPOIEHTHI, JOJUM U 4YacTU, Ha JABUKEHHUE, padoTy,
CTOMMOCTh TOBapOB U YCIYI, COCTaBISATh BBIPAKCHHUS,
YpaBHEHHUS, HEPAaBEHCTBA I10 YCJIOBUIO 3aJlauM, HCCIEIO0BAThH
MOJTyYeHHOE peIIeHWe U OIEHUBATh MPaBIOMOJ00HOCTh
[pe3yJIbTaTOB;

- yMEHHE ONepUpoOBaTh MOHATUSIMU: cpenHee
aprudMeTHYecKoe, MeIuaHa, HauOoJblllee W HaUMEHbIIEE
BHAUCHUS;

- YMEHHE WU3BJIEKaTh, HWHTEPIPETUPOBATH HHPOPMAIIHIO,
[peACTaBICHHYIO B TaOnuIaXx, Ha Auarpammax, rpaduxax,
OTPa)KaroIyl0 CBOMCTBA pealbHBIX MPOLIECCOB U SIBICHUI;

- TMPEACTaBIATh WHOOPMAIIMIO C TIOMOIIBIO TaOIHI] H

JInarpaMm.
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2. CTpykTypa U coaep:xkaHue 0011e00pa3oBaTe/IbHON AN CHUIIIHHBI

2.1. O0beM TUCHUIINHBI U BBl y4e0HOH padoThI

Bua yueOHoii padoThl Oo0bem B
yacax

O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 232

B T.Y.

KOMOWHHPOBAHHBIC 3aHATHS 221

KOHTPOJIbHBIE pabOTHI 7

OcHoBHOe coJep:kaHue 194

IIpodeccuoHabLHO OPpEHTHPOBAHHOE co/lep:KaHue (Co/lep:KaHue 34

MPHUKJIATHOT0 MOYJISA)

[IpomexyTouHas aTTecTauMs (SK3aMEH) 4
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2.2. TemaTn4eckui IJIaH U coaecpkaHue NUCHUIIIMHBI

HaumenoBanmue paszaesioB u | Coaep:xkaHue y4eOHOro marepuasa (0CHOBHOE M MPodeccHOHAJILHO OpUeHTHPOBaHHoe), | O0bem | Dopmupyemble
TeM JIadopaTOpHbIe U MPAKTHYeCKHEe 3aHATHS, IPUKJIAAHON MOAYJ/Ib (IPH HAJIMYHH) 4acoB KOMIIETeHIIUH
1 2 3 4
OcHoBHoOe coaep:kaHue

Pa3nen 1. [loBTOpeHue Kypca MaTeMaTHKH OCHOBHO# IIKOJIbI 16

Tema 1.1. Coaepxxanue yueOHOIro MaTepuaJia 2

Henap n 3anaun maremaTuku | Llenb u 3a7aun MaTeMaTUKy [PU OCBOCHUU CHEIHATbHOCTH. ba3oBble 3HaHMS U yMEHHUS IO

NPH OCBOCHHH MaTeMaTHKe B MPO(ECCHOHAIFHOW W B TIOBCEIHEBHOW JIESATEIHHOCTH. MHOXECTBO,

cnenragabHocTH. MHoOKecTBa | onepauuu HaJx MHoO)KecTBaMu. Jlmarpammbl Oiniepa—Benna. lcnosnb3oBaHue TEOpETHUKO-

U JIOTHKA MHOKECTBEHHOI0 amnmapara JUisi ONMCAaHUSA pealbHbIX IIPOLECCOB M  SBIEHUH B
npoeCCHOHATBHON  JIeATENIbHOCTH, IpH peIleHUHM 3aJad U3 JApYruxX JAMCLUIUIMH.
Onpenenenue, Teopema, CiIe/ICTBUE, 10Ka3aTeIbCTBO.

Tema 1.2. Coaep:xanue yueOHOIro MaTepHaJia 2

Yucia ¥ BBIYHCICHUSA Hatypanbnble u nensle uncna. [Ipu3Haku 1envMMoCTH Lenslx yucen. PannoHalbHbIE yucia. OK 01,
OOBIKHOBEHHbIE U JECSATHYHbIE APOOU, MPOLIEHTHI, OECKOHEUHbIE MEPUOJUUYECKHE APOOU. OK 02,
Apudmernueckue onepanMd C PaUOHAIBHBIMU YHCIAaMM, NPeoOpa3oBaHMs YHCIOBBIX OK 03,
BhIpakeHH. JlelicTBUTENbHBIE 4YHCa. PanuoHandbHble W HppalMOHAIBHBIC YHCIA. OK 04,
Apudmerndeckue onepanuu ¢ IeHCTBUTENbHBIMU yucaaMu. [IpuGinxkEHHbIE BHIUMCIIECHUS, OK 05,
IpaBHUJIa OKPYTJIEHUS, IPUKUJIKA U OLIEHKA Pe3yJbTaTa BIYMCICHUH. OK 06

Tema 1.3. Copepxanue yueOHOIro MaTepuaJa 4 OK 07

ToxnecrBa u ToxaecTBa W TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb YpaBHEHUS. K 1.2

TOK/AECTBECHHBIE HepaBeHcTBO, perieHune HepaBeHCTBa. Metoa uHTepBajioB. PerieHue nenslx U ApoOHO-

npeodpazoBaHus. palMOHAIBHBIX YPAaBHEHUN M HEpaBeHCTB. l[IpuMeHeHHE ypaBHEHUWH W HEPABEHCTB K

YpaBHeHust pELICHUI0O MaTeMaTHYeCKUX 3ajad M 3ajjad M3 passInYHbIX O0JIacTe HayKu M pealbHOil

U HepaBeHCTBA #u3HU. CHcTeMBbl U COBOKYIMHOCTH DPAllMOHAIBbHBIX YpaBHEHHH M HepaBeHCTB. CHcTeMbl
JUHENHBIX ypaBHEHUH. PemeHue NpUKIaIHBIX 3alad C MOMOIIBIO CHUCTEMBI JIMHEHHBIX
YpaBHEHUU.

Tema 1.4. IIpodeccrnonaibHO- OPUEHTHPOBAHHOE COJAEP:KaHUeE (coep:KaHHe MPUKJIATHOT0 MOIYJIs) 4

HpOlIeHTHI)Ie BbBIYUC/ICHUA
B pogdeccHoHAIBHBIX
3ajgayax

[Ipumenenue npoGeil W MPOLEHTOB Ui pEHIeHHs] NPUKIAIHBIX 3a7ad M3 Pa3IMuHBIX
oTpacieil 3HaHu# U peanbHOM xu3HU. [IpubMMKEHHBIE BBIYMCICHUS, IPAaBUJIa OKPYTJICHUS,
NPUKUAKA U OIEHKA pe3ysbTaTra BblUMCIeHHH. PasHble crocoObl BHIYMCIEHUS MPOIEHTOB.
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[IpouenTHble BbIUMCICHUS B MNpodeccHoHalbHbIX 3anadax. [IpumeHeHue ypaBHEHUU U
HEPABEHCTB K PEIICHUIO MAaTEMAaTHYEeCKUX 3a/lad U 3a]la4 U3 Pa3IUYHBIX 00JIacTe HAayKu U
peasbHON KU3HU.

Tema 1.5. Copnepxxanue yueOHOIro MaTepuaJa 2
ITocsienoBaresbHOCTH u | [locnenoBarenbHOCTH,  CHOCOOBI  3aJaHusi  MoOcheAoBaTelnbHOCTEH.  MOHOTOHHBIE
Nporpeccuu MOCJIEIOBATEIbHOCTH. ApHU(MeTHdeckas W TeoMeTpudeckas mporpeccuu. beckoHeuHO
yObIBatomasi ~ reoMmerpuueckas  mnporpeccus. Cymma  OeckoHeyHO — yObIBarolen
reOMETPUUYECKOU mporpeccu. PopMyiia CII0KHBIX POLEHTOB. VCIIonb30BaHNUEe IIPOIPECCUH
JUISI pEIICHUs PealibHBIX 3a]]a4 MPHUKIAIHOTO XapaKTepa.
Tema 1.6. Conep:xxanue yueOHOro MaTepuaJia 2
@OyHKIUHN U TPpaduKH OyHkus, crnocodsl 3amanus Gynkuud. 'papuk ¢yHknuu. BzaumHo oOparHble QyHKIHU.
Ob6nactp ompeneneHuss 1 MHOXKeCTBO 3HaueHWid ¢yHkumu. Hymn ¢ysxmum. [Ipomexytkn
3HAKOIMOCTOSHCTBA. YETHBIE 1 HEUETHBIE (PYHKITHH.
Kounrposbnas padora no pasaeny 1. BxogHoit KoHTposIb
Paspnen 2. Crenenn u kopHu. CTeneHHasi, NOKa3areJbHas U Jorapupmudeckasi yHKIHHU 40
Tema 2.1. Coaep:xaHue yueOHOro MaTepuaJia 4
ApudmMeTHyecKuil KOpeHb N— | ApuQMeTHYeCKU KOpPEHb HATypalbHOW cTemeHu. JleWcTBUS ¢ apuPMETHUYECKHUMHU
0i1 cTeneHun KOPHSIMH N—OM CTETEHH.
Tema 2.2 Coaep:xaHue yueOHOro MaTepuaJa 4
Crenenu. CrangaprHas Crenenp ¢ nensiM nokasateneM. CtangapTHas (Gopma 3amucu JAeHCTBUTEIBHOIO YHCIA.
¢opma 3anucu Hcnons3zoBanne mnoaxomsamiet (GopMbl 3amucu JIEUCTBUTENBHBIX YWCET JJISl PEIIeHUS OK 01,
AeHCTBUTEJIBHOI0 YHCJIA MPAKTUYECKHX 3a/1a4 U MpeJcTaBleHus JaHHbIX. CTeNeHb C pallMoOHAIbHBIM [TOKa3aTeNeM. OK 02,
CpoiictBa creneHu. IIpeoOpazoBaHue  BBIpaXKEHHMM, COJIEp)KalIUX  CTEHNEHH C OK 03,
palMOHAIBHBIM ITOKA3aTEIIEM. OK 05,
Tema 2.3. Conep:xaHue yueOHOro MaTepuaJia 2 OK 06,
Crenennast pyHKuus CreneHHass (QyHKIUS C HaTypaJibHbIM M IeJbIM Toka3zareneM. EE€ cBoiictBa u rpaduk. OK 07
CaoiicTBa 1 rpadK KOPHSI N-0il CTETICHHU. K 1.1
Tema 2.4. Coaeprxanue yueOHOro MaTepuaJa 5
HppanuonajabHbie ypaBHeHus | Pemenue uppanroHanbHbIX YPaBHEHUN U HEPABEHCTB.
1 HEPaBEHCTBA
Tema 2.5. Conep:xaHue yueOHOro Marepuaa 5)

IToxa3aTrenbHble ypaBHEHHUS U
HEPABEHCTBA

[TokazaTenbHbIE ypaBHEHUS U HEPABEHCTBA.
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Tema 2.6. Copep:kaHnue y4eOHOIro MaTepuaa 6
Jlorapugm uncaa. CeoiicrBa | Jlorapudpm uymcna. Jlecatuunble W HarypajbHble Jorapupmel. [IpeoOpasoBanue
Jorapu¢pmon BBIpQ)XEHUI, coJlepKalluX Jorapu(Msl.
Tema 2.7. Coaeprxanue yueOHOIro MaTepuaJa 8
IToxka3aTrenbHas u [lokazarenbHass W jorapupmuueckas  (QyHKUMH, UX CBOWCTBA U TpaduKu.
Jorapupmudeckas pynkuuu, | JlorapudpmMudeckue ypaBHeHUs U HEPABEHCTBA
YPABHEHHs, HEPABEHCTBA
Tema 2.8. IIpodeccnonanbHO OpHEHTHPOBAHHOE cojAep:kKaHUe (coAeprkaHHe IPHKJIATIHOIO 4
Jlorapu¢gmbl B npupoae MO/1YJIfA)
U TeXHHUKe [Ipumenenue norapudma. Mcropus pazsutus maremMatuku. Jlorapupmuyeckas cnvpanib B
npupoge. Ee wmaremarnyeckue cBoiicTBa. Icmonb3oBanue rpagukoB GYHKUMN JUis
HCCJIEIOBaHMs IIPOLIECCOB U 3aBUCUMOCTEN, KOTOPhIE BOSHHUKAIOT IPHU PELICHUM 3ajad U3
pa3nuyHbIX 001acTel HAYKU U peasIbHOM KHU3HH.
Tema 2.9. Coaep:xaHue yueOHOro MaTepuaJia 2
IIpumenenne ypaBHeHH N, Hcnonp3oBanne rpadukoB (QYHKIWH [UIsI PEIICHWS ypaBHEHUHW W JIMHEWHBIX CHCTEM.
CHCTEM U HepaBeHCTB [IpumeHeHne ypaBHEHMI, CUCTEM M HEPABEHCTB K PEILICHUIO MAaTEMaTUYECKUX 3a7ad U
K pelIeHHIo 32124 3aJ1a4 U3 pa3IM4YHbIX 00J1aCTe HAYKU U pealbHON KU3HH.
KounrpoJabsHas padora no paszzneny 2
Pa3nes 3 Ilpsimble M JIOCKOCTH B pocTpaHcTBe. KoopAMHATHI M BEeKTOPHI B IPOCTPAHCTBE 30
Tema 3.1. Coaepxanue yueOHOro MaTepuaa 4
IloBTOpEHUE MIIAHMMETPHH. OcHoBHbIe (HUTYpPBI, (PAKTHI U TEOPEMBI MITaHUMETPUU. OCHOBHBIE MTOHITHS CTEPEOMETPHUU.
OcHOBHbIC IOHATHA Touka, mpsiMasi, TIIOCKOCTb, MpOCTpaHCcTBO. [loHATHE 00 akcMOMAaTHYECKOM MOCTPOECHUHU
cTepeoMeTpUH CTEpPEOMETPUU: AKCHOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX OK 01
Tema 3.2. Coaepxanue yueOHOIro MaTepuaa 6 OK 02’
IIpsimMble U MIOCKOCTH B3aumHoe pacroniokeHue NpsIMBbIX B MPOCTPAHCTBE: MEpeceKaroluecs, napauieinbHble U OK 03’
B IIPOCTPAHCTBe. CKpeluBampomuecss npsmsele. [lapamienpHOCTh NPSAMBIX M IJIOCKOCTEN B IPOCTPAHCTBE: OK 0 5’
IMapajyiebHOCTH NPSIMBIX, napajulesibHble MpsIMble B IPOCTPAHCTBE, MAPAIIIEIBHOCTh TPEX MPSAMBIX, MapajlIeIbHOCTb OK 07’
NPSIMOIi ¥ IJIOCKOCTH, IPSIMON M IJIOCKOCTU. YTJIBI C COHAIIPABJIEHHBIMM CTOPOHAMM, YroJ MEXKAY NPSMBIMH B K 1. 1
IVIOCKOCTel npoctpaHcTBe. [lapamienbHOCTh IUIOCKOCTEH: MapajuleNbHbIE IIJIOCKOCTH, CBOMCTBA )
napajieNIbHbIX TIockocTed. Ilpocreiiime mpocTpaHCTBEHHbIE (UTYphI Ha IJIOCKOCTH:
TeTpa’Ip, Ky, napajuieenunes1, HOCTPOCHNE CeUEeHUH.
Tema 3.3. Copep:kanue y4eOHOIro MaTepuaa 4
IlepnenauKyIpHOCTH [lepneHIUKYISIpHOCTh  MPSMOM M IUIOCKOCTU:  NEPHEHIUKYISIpPHbIE TpsIMbIE B
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NPSAMBIX
M ILIOCKOCTEH

IIPOCTPAHCTBE, MNpPSMbIC NApAJUICIbHBIE M IEPHEHAMKYISIPHBIE K IUIOCKOCTH, INPU3HAK
NEPIEHIUKYISIPHOCTH IPSAMOM M IUIOCKOCTH, TE€OpeMa O MPsAMOW IEPIEHIUKYISIPHOU
IIJIOCKOCTH.

Tema 3.4. Copepxanne yaeOHOro MaTepuana 4
Yribl MeK1y NPAMBIMH VYriabl B IPpOCTPAHCTBE: YIoJl MEXIY MPSAMOM U INIOCKOCTBIO, IBYTPAHHBIA YroJ1, JMHEHHBIN
U IUVI0CKOCTSAMH yrojl ABYrpaHHoro yria. llepneHaMKynasp W HaKJIOHHBIE: PAcCTOSHHUE OT TOYKU JI0
IUIOCKOCTH, PAcCTOSIHME OT MpPSMOM 10 IUIOCKOCTH, HMPOEKLUs (QUIypbl Ha IIOCKOCTb.
[lepnieHIUKYNSAPHOCTD IUIOCKOCTEH: IPU3HAK MEPHEHAMKYISIPHOCTH ABYX IUIOCKOCTEH.
Teopema o Tpéx nepneHAUKyIsIpax.
Tema 3.5. Coneprkanne yueOHOro Marepuasia 4
Koopaunartel 1 BeKTOpPHI BekTop Ha mockocTy U B pocTpaHcTBe. ClI0’KEHUE U BBIYMTAHUE BEKTOPOB. Y MHOXKEHHE
B IPOCTPAHCTBE BEKTOpa Ha ymcio. Pa3noxenue BekTopa o TpEM HEKOMILIaHApHBIM BeKkTopaM. IIpaBuiio
napauienenunena. PenieHue 3aznad, CBSA3aHHBIX C NPUMEHEHHEM IpPABUJl JIEUCTBUH C
BekTopamu. [IpsiMmoyronbHasi cuctema KOOpAMHAT B IpocTpaHcTBe. KoopanHaTel BEKTOpa.
[Ipocreimue 3agaun B KOOpAWHATaX. YTOJI MEXKIY BeKTopaMu. CKalsipHOE MPOU3BEICHHE
BEKTOPOB. BpluncieHue yrioB Mexay MNOpsAMbIMH U IulocKocTsMH. KoopauHaTtHO-
BEKTOPHBIN METOJ| IPU PELIEHUH '€OMETPUYECKHX 3a]a4.
Tema 3.6. IIpodeccnoHabHO OPUEHTHPOBAHHOE COEepKAHNE (COAEPKAHUE TPUKJIATHOTO 6
IIpsimMbIe 1 MIOCKOCTH MO/LYJIst)
B IPAKTHYECKHUX 3aJa4ax PacrionoxeHne mnpsMBIX W IJIOCKOCTEH B OKpyXarolleM Mupe (IpHupone, HCKYCCTBE,
apXHUTEKType, TeXHUKe). PelieHne npakTHKO-OpUEeHTHPOBAHHBIX 3a]1auy.
Tema 3.7. Coaepxanue yueOHOIro MaTepuaa 2
Pemenne 3agau. Pemenue 3amau Ha HaxXoX/I€HHWE F€OMETPUYECKUX BEJIMYMH C KCIIOJIb30BAHWEM ammapara
IIpsimble BEKTOPHOM ayreOpsbl.
U IUI0CKOCTH, KOOPAUHATHI KonTpoabnas pa6ora no paszgeny 3.
1 BEKTOp
Pa3nes 4. OcHoBbl TpuronomMerpun. Tpuronomerpuyeckue GyHKIUUH 26 OK 01,
Tema 4.1. Coaeprxanue yueOHOro MaTepuaJa 6 OK 02,
OCHOBBI TPUTOHOMETPHUH CuHyC, KOCMHYC M TaHT€HC YMCJIOBOTO aprymMeHTa. ApKCHUHYC, apKKOCHHYC, apKTaHI'€HC OK 03,
YHCIIOBOTO apryMeHra. Tpuronomerpuueckas OKPYKHOCTB, oInpezeeHue OK 04,
TPUTOHOMETPUYECKHUX (DYHKIIHI YUCIOBOTO apryMeHTa. OK 05,
Tema 4.2. Coaeprxkanue yueOHOro MaTepuaa 6 OK 06,
OcHOBHbIE TPUTOHOMET- [IpeoOpa3oBaHre TPUTOHOMETPUYECKUX BbIpaxkeHHl. OCHOBHBbIE TPUTOHOMETPHUYECKHE IK 1.2
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PHUYCCKHE TOKACCTBA

(hopMyIIBI.

Tema 4.3. Coaeprxanue yueOHOIro MaTepuaJia 4
Tpuronomerpnyeckue Oynkuus. [lepuoanyeckue ¢yHkuuu. TpuroHomerpuueckue (QpyHKLIUH, MX CBOHCTBA U
¢pyHkuuu, wux cBoiicTBa M | rpaduKH.
rpaguxku
Tema 4.4. Coaeprxanue yueOHOIro MaTepuaJa 6
Tpuronomerpnyeckue Pemienue TpuroHomMeTpuuecKkux ypaBHeHU. [Ipumepsl TpUrOHOMETPUYECKUX HEPABEHCTB.
YPABHEHHSsI M HEPABEHCTBA
Tema 4.5. IIpodeccnoHalbHO OPHEHTHPOBAHHOE COAep:KaHMe (COoAep:KaHMe NPHUKJIATHOTO 2
Hcnoan3oBanue MO/1YJIfA)
TPUTOHOMETPHH IIpoBeneHue NpakTUYECKUX pacyeToB IO (opMylnaM TpUroHOMeTpuH. Mcnonb3oBaHue
B npodeccHOHAIBHOM cdepe rpaduKoB (PYHKIMIA I HCCIEOBAHUS TPOILIECCOB U 3aBUCUMOCTEH, KOTOPBIE BO3ZHUKAIOT
IIPU PELICHUH 33124 U3 IPYTUX YUYeOHbIX AMCUUILUIMH U peajbHOMN KU3HU
Tema 4.6. Coaep:xaHue yueOHOro MaTepuaJia 2
Pemenne 3agau Tpuronomerpuieckne GyHKIINHN, TOKAESCTBA U YPABHEHHS.
TPUTOHOMETPHH KonTpoabHas padora no paszzeny 4.
Pasznen S. MHOrorpaHHMKHM M TeJla BpallleHUs 34
Tema 5.1. Coaep:xanue yueOHOro MaTepHaJia 8
MHororpaHHuku [ToHsiTHE MHOTOIPaHHUKA, OCHOBHbBIE JIEMEHTHl MHOTOTPAaHHMKA, BBITYKJIbIE U HEBBITYKIIbIE
MHOTOTpaHHMKH; pa3BEpTKa MHororpaHHuka. [Ipum3sma: n-yrosnpHas mnpusma; I'paHu U
OCHOBaHHUSl MpPHU3MBI, MpsiMasi W HAKJIOHHAs MpPHU3MbI; OOKOBas W IMOJHAs MOBEPXHOCTh
npusMel. [lapamnenenunen, npsiMOyToJIbHBIN Napajuielenune] U ero ceoicrea. [Tupamuna: OK 01
N-yrojapHas NMUpaMHlia, TPaHU U OCHOBAHUE NMUPAMMJIbI; OOKOBas U TOJIHAsS MOBEPXHOCTb OK 02’
NUPAMUJIbl;, TIPaBUIbHAs W YCEUEHHAs MNUpaMHuAa. OJEMEHTHl NPU3Mbl M IUPaMUIBI. OK 0 5’
Bolunicienue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, AMaroHalu, yribl OK 0 6,
Tema 5.2. Copepxanue yueOHOIro MaTepuaJa 6 OK 07
I[IpaBuabHbIe [TpaBuiibHBIE MHOTOTPAaHHUKU: MOHITHE MPAaBUILHOTO MHOTOTPAHHMKA; IPAaBUJIbHAS MTPU3Ma K 1.1
MHOTOrPpaAHHHKH. U TpaBWIbHAs NMUpPaMUAA; MPaBUIbHAS TPEYroJibHAs MHpamMHJia M MPaBUIBHBIA TETpa’Jip;
IInomans noBepxHocTn ky0. IlpencraBnenre o mpaBUIIbHBIX MHOTOTPaHHHMKAX: OKTAdp, OAEKa’3ap U HUKOCAdIp U
MHOI'OrPAHHHKOB np. Ceuenus mnpusMbl M nupamuibl. [lnomans OOKOBOM MOBEPXHOCTH M MOJHOM

MOBEPXHOCTU MPSAMOIN TMPHU3MBI, IUIOLIA/lb OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTHU
npsaMoii mpu3Mmsl. [1nomaas 60KoBOH MOBEPXHOCTH U MOBEPXHOCTH MPABUILHON MUPAMUJIBI,
TeopeMa O IUIoNa i GOKOBOM MOBEPXHOCTH YCEUEHHON MUPaAMUIbI.
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Tema 5.3.
Tena Bpauenus

Conep:kanue y4eOHOT0 MaTepuaJia

[MunuHapuueckas IOBEPXHOCTb, O00pa3yrollMe LWIMHIPUYECKOH IOBEPXHOCTH, OCh
HWIMHIpUYECKON moBepxHocTU. LlunuHnap: ocHoBaHuss ©  OOKOBask MOBEPXHOCTb,
oOpasyromias 1 och, M0 s OOKOBOH U MOJIHOW MOBepxHOCTH. KOHMYecKas MOBEPXHOCTH,
o0pa3yronire KOHUYECKOM MOBEPXHOCTH, OCh U BEpIIMHA KOHUYECKOM moBepxHocTH. Konyc:
OCHOBAaHME W BEpIIMHA, 00pa3yromas U OCh, IUIOMAAb OOKOBOM M MOJHON MOBEPXHOCTH.
Yceu€HHbIN KOHYC: 00pa3ylolllie U BbICOTa, OCHOBAaHUS U O0KoBas mnoBepxHocTh. Cdepa u
mIap: LEHTp, paauyc, AMaMETp, IUIOLIalb MOBEPXHOCTH chepsl. B3anmMHOe pacronoxeHue
cdepbl U IUNIOCKOCTH, KacaTellbHas TIOCKOCTh K cdepe, miomans chepsl. M3o0paxenue Ten
BpallleHUsl Ha MJIOCKOCTU. Pa3BEpTKa NMIMH]Ipa U KOHYcA.

Tema 5.4.
O0beMbl M IJIOMIATH
MOBEPXHOCTEH TeJl

Coaep:xanue yue0HOro MaTepuaJia

[Tonsitue 06 00bEéMe Tena B mpocTpancTBe. OCHOBHBIE CBOMCTBA 00BEMOB Te. Teopema 00
00bEME TPSAMOYTONBHOTO MMapaivieienuesa U CIeICTBUS W3 He€. 00beM NHpaMuabl H
npu3mbl. O0BEM MWIHMHIPA, KoHyca. OOBEM mapa u 1wiomans chepsbl. [logoOHBIE Tena B
npoctpaHcTBe. COOTHOIICHHUS] MEXIY IUIOUIaJIMH IMOBEPXHOCTEH, 0O0BEMaMH IMOIOOHBIX
ten. CedyeHus nwiMHApa (MAapaJUIeNbHO W TEPIEHAMKYISIPHO OCH), CEYeHHs KOHyca
(mapanenbHOE  OCHOBAHUIO M MPOXOJIINEe 4Yepe3 BEpIIMHY), CEUeHMs —Imapa.
MHororpaHHuK, OIMCaHHBIA OK0JIO chepbl; cdepa, BMcaHHass B MHOTOTPaHHUK WJIH B TEJIO

BpaIleHUS.
Tema 5.5. IIpodeccnoHaIbHO OpPUEHTHPOBAHHOE CoJepkaHue (coAep:KaHMe MPUKJIAJTHOIO
J{BM:keHME B IPOCTPAHCTBE. | MOAYJIS)

CeveHnusi 1 KOMOMHALIMHU
NPOCTPAHCTBEHHBIX (PUTYP
B IIPO¢eCCHOHATBHBIX
3ajgadax

CuMmMeTpusi B NPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTEIBHO TOYKH, MPSIMOM, IJIOCKOCTH.
DNEeMEHTHl CUMMETPUHM B MHUpaMuax, NapajuielenuIenax, IpaBUIbHbBIX MHOTOTPAHHUKAX.
CumMmeTrpust B NMpHUPOJAE, apXUTEKType, TEXHHMKE, B ObITy, B mpodeccuu. Mcmonb3oBaHue
JBUKEHUM B NIPOCTPAHCTBE MPH pelleHuH 3a1ad. [locTpoeHne ceueHnii MHOTOrpaHHUKOB U
Ten BpameHus. Meron crnegoB. KomOuHammst Ten BpalleHHMsT U MHOTOTPaHHHMKOB.
Hcnonb3oBaHne KOMOWMHAIMA MHOTOTPAHHUKOB M TeNl BpalleHHss B  IPAKTUKO-
OpPUEHTUPOBAHHBIX 3a7a4ax.

Tema 5.6.

Pemenue 3anau.
MHOrorpaHHUKH M TeJa
BpalieHus

Coaep:xanue yueOHOro MaTepHaJia

Bbruncnenue BenuuuH (A7MHA, Yroy, OObEM, IUJIOMIAAb IMOBEPXHOCTH) T€OMETPUUYECKUX
¢buryp, ucnosb3ys usydeHHsle popmynsl U MeTobl. [locTpoeHne cedeHnnii MHOTOrpaHHUKOB
METO/IOM CJI€ZIOB, BBINOJIHEHHE (BBIHOCHBIX) IUIOCKMX YEpPTEKEH U3 PHCYHKOB IPOCTBIX
00BEMHBIX QUTYp: BUJI CBEPXY, COOKY, CHU3Y.

KonTpoJsbsHnas padora no paszgeny 5.
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Pa3nen 6. [IpousBoaHas u nepBoodpazHas GyHKIHH 50

Tema 6.1. Copnepxxanue yueOHOIro MaTepuasa 2

MOHOTOHHOCTB M [TpomexyTkn MOHOTOHHOCTH (PyHKIMHU. MakcuMyMbl 1 MUHUMYMBI QyHKIMM. Hanbonbee

IKCTPEeMYMBbI (PYHKIMH. U HauMeHbIlee 3HaueHHe QYHKIUU Ha TPOMEXKYTKE.

Toukm 3KcTpemMyma

Tema 6.2. Copnepxxanue yuyeOHOIo MaTepuaJia 6

ITonsiTHe HENMPEPBLIBHOCTH HenpepsbiBable GpyHKIMM. MeTOA HHTEPBAJIOB U1l pEILICHHS] HEPABEHCTB.

¢pynxnun. Meroa

HHTEPBAJIOB

Tema 6.3. Coaep:xanue yueOHOTo MaTepHaJia 10

IIpousBoanas. [TpousBognas Qynkuuu. [eomerpuueckuii U (QU3HUECKUNA CMBICH  POU3BOIHOM.

I'eomeTpuyeckuii u [TpousBoaHble 3yieMeHTapHbIX (QYyHKUIUNA. DOpMysbl HAaXOXKAECHUS IMPOU3BOJHOM CYyMMBI,

(usnyecknii cMbICI IPOM3BEACHUS U YACTHOTO (DYHKIIMH.

NMPOU3BOJAHOM

Tema 6.4. Coaep:xanue yue0HOro MaTepHaJia 6

MOHOTOHHOCTH (PyHKIIHH. [TpymeHeHre TpOU3BOJHON K UCCIEI0BAaHUIO (YHKIMII HA MOHOTOHHOCTh U KCTPEMYMBI.

Touku IKcTpEeMyMa

Tema 6.5. Coaep:xanue yueOHOT0 MaTepHaJia 6

HauOosbmee 1 Haumenbinee | HaxoxaeHne HanOOJbIIEro M HaMMEHbIIETO 3HaueHust pyHKIMKU Ha oTpes3ke. [Ipumenenune

3HaYeHUus1 QyHKIUH MPOU3BOJHON JUIsl HAXOXKICHHWS HAWIy4Yllero peleHus B MNPUKIAJHBIX 3a1adax, s
OTIpeieNIeHUs] CKOPOCTH Ipolecca, 3a1aHHOro (hopMyJIoi MK TpaguKOM.

Tema 6.6. IIpodeccnoHanbHO OpPHEHTHPOBAHHOE coAepKaHUe (Comep:KaHHe INPHKJIATHOIO 6

Haxo:xknenue onTUMAJIBLHOTO | MOYJIsI)

pe3yJibTaTa ¢ MOMOIIbI0 [TpuknaaHblie 331241, B TOM YHCIIE COLUAIBHO-IKOHOMUYECKOro M (PU3NYECKOT0 XapakTepa,

NPOU3BOIHOM UX pelIeHre CPECTBAMH MaTEeMaTHYECKOr0 aHaIn3a.

Tema 6.7. Copepxanue yueOHOro MaTepuasa 6

IlepBooGpa3znas pyHkuuu ITepBooOpaznas. Tabnuia nepBooOpasHBIX.

Tema 6.8. Copepxanue y4eOHOIo MaTepuaJa 6

ILnomans KpUBOJIUHEHHON WuTerpan, ero reoMeTpuuyeckuii M (Qu3anyeckuil cmbicia. Beluucienue wuHTerpaia Mo

Tpanenun. Popmy.ia ¢dopmyne Herotona-Jleitbnuna.

Herorona — JleiiOHnna

Tema 6.9. Copnepxxanue yueOHOro MaTepuaJa 2

IIpuMeHeHne NPOM3BOHOM

Pemienne 3agau Ha MMPUMCHCHUC HpOHSBOI{HOﬁ WU MHTCIrpajia IJIs1 BBIYUCIICHUS (I)I/I3I/ILICCKI/IX

OK 01,
OK 02,
OK 03,
OK 04,
OK 07
K 1.2
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U nepBooOpa3Hoil pyHKuumn

BEJIWYHUH U IUIOLIAJEH.

KonTpoJsbHnasi pabora no paszaeny 6.

Pa3nen 7. Teopusi BeposiTHOCTEH M CTATHCTHKA 32

Tema 7.1. Copnepxxanue yuyeOHOIro MaTepuaJa 2

IIpencraBienue JaHHBIX [IpencraBiaeHue JaHHBIX ¢ MOMOIIbIO Tabmuiu W auarpamm. CpenHee apugmeTrnyeckoe,

U oNHcaTe/IbHAA CTATHCTHKA | MeIuaHa, HauOoJbllee W HaMMEHbIIEe 3HAYCHHs, pa3Max, AHUCIEPCHs, CTaHIAPTHOE
OTKJIOHEHHUE YHMCIIOBBIX HAOOPOB.

Tema 7.2. Coaepxxanue yueOHOIro MaTepuaJia 6

Cayuaiinble COOBITHS. Cry4aifHble SKCIIEPUMEHTHI (OMBITHI) M CIydalHbIe COOBITHS. DJIEMEHTAapHBIC COOBITHS

Onepauuu Hajg cOObITUSAIMH | (MCXOZBI). BeposaTHOCTh citydaifHOTO cOOBITHSA. BIM30CTh 4YacTOTHI M BEPOATHOCTH COOBITHIA.
CnyyvaiiHple OIBITBI C PaBHOBO3MOXKHBIMH 3JIEMEHTApHBIMU COOBITUSAMHU. BeposTHOCTH
COOBITHII B OTIBITAX C PABHOBO3MOXXHBIMH JIEMEHTAPHBIMHU COOBITHSMHU.
Onepanuu Haja COOBITHSAMM: IepecedyeHue, O0bEeIMHEHHE, MPOTUBOINOJIOKHBIE COOBITHSL.
Juarpammbl  Oiiepa. @opMysia CIOXKEHUS BEpOSATHOCTEH. YCIOBHasi BEPOSTHOCTD.
VYMHO)eHue BeposTHOCTEeH. JlepeBo cilydallHOro »JKcnepuMmeHra. Popmyrna MOIHOU
BeposATHOCTH. HezaBrcumMble cOOBITHS.

Tema 7.3. IIpodeccnonasibHO OpPHMEHTHPOBAHHOE coJepkaHue (coAep:KaHMe TPHUKJIATHOIO 8

BepositHOoCTB MOYJIs)

B IIPOdeCCHOHATBHBIX [lepBuunas oOpaOoTKa CTaTHUCTUYECKUX JaHHBIX. ['paduueckoe HX NpeaCTaBICHHUE.

3ajgadax HaxoxxneHue cpeaHMX XapakTepHCTHK, HaOmonaeMbIX JaHHbIX. OIEHKa BEpPOSTHOCTH
coObITUSI B TNPO(ECCHOHANBHOM JEeATENIbHOCTH, pelleHHe MNPOPEeCCHOHANbHBIX 3a/lad Ha
BEPOATHOCTb  COOBITHS, TNPUMEHEHHE CTATUCTHUUECKUX  METOAOB  JUIsl  pEIleHus
npodeccHOHAIbHBIX 33J1ay.

Tema 7.4. Copepxanue yueOHOro MaTepuasa 4

JJieMeHThI koMOuHaTopuku | KomOuHatopHoe mpaBwio ymHOxeHus. [lepectanoBku u (akropman. Uwmcno codeTaHMid.
Tpeyronsauk [Tackans. @opmyna 6uHoma HeroToHa.

Tema 7.5. Conep:xanue yueOHOTro MaTepuaJia 2

Cepun  mociiegoBaTebHbIX | buHapHBINA CilydyaiiHBIN ONBIT (MCIBITAaHUE), yCIeX U Heynada. HezaBUCHMBIE HCIBITAHUS.

UCTIBITAHUM Cepusi He3aBUCUMBIX HCHBITAaHUM 10 mepBoro ycmexa. Cepus HE3aBHCHMBIX HCIBITAHUN
beprymn.

Tema 7.6. Conep:xanue yueOHOTro MaTepuaJia 6

Cay4aiiHble BeJIHYMHBI U Cnyuaiinas BenuunHa. Pacnpenenenue BeposTHOcTed. JluarpamMma  pacnpeznesieHusl.

pacnpejaeseHus. [Tpumepsl pacnipeiesnieHui, B TOM YKCIIe, FEOMETPHUECKOe M OMHOMHAIILHOE.

OK 01, OK 02,
OK 03,
OK 04
OK 06
MK 1.2
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MareMmaTu4eckoe 0:KHAaHHE
CJIy4ailHO# BeJIUYHUHBI

YucnoBble XapaKTEPUCTUKH CIIy4alHBIX BEJIMYUH: MATEMAaTUYECKOE 0)KUJIAaHUE, TUCIIEPCHS U
CTaHJApTHOE OTKJIOHEHHE. [Ipumepbl NpUMEHEHHs MAaTeMAaTHYECKOro OXHUAAHWUSA, B TOM
yuciae B 3ajJadyax U3 IIOBCEJHEBHOM JKM3HU. MaremaTtudyeckoe OKUAAaHue OMHApHOHN
CIIy4yallHOM BenW4YMHBL. MareMaTudeckoe OKUIAHUE CYMMBbI CIIy4alHBIX BEJIMYUH.
MaremaTuueckoe OXHMJAaHHE U JUCIEpPCUs T[EeOMETPUYECKOro U OMHOMHUAIBHOIO
pacrpeeneHui.

Tema 7.7. Conep:kanue y4eOHOT0 MaTepuaJia 4
3aKoH 00/IbIINX YHCEJI. 3akoH OOJIBIIMX YHCENl M €ro poJib B HaykKe, MpUpoae M obmecTBe. BbiOopouHslii MeTox
HenpepbiBHBIE ciIy4aiiHbIe uccinenoBanuil. [lpumepsl HENpPEphIBHBIX CIHy4alHBIX BeJIUYMUH. [loHATHE O MJIOTHOCTH
BeJMYMHBI (pacnpeaeseHus) | pacrpeiesieHus. 3ajayd, NPUBOSAIIME K HOpPMallbHOMY pacmpeaenenuto. [lonsarue o
HopmanbHoe pacnipenesieHne | HOpMaJIbHOM paclpeieICHIH.

KonTpoJubHnas pabora no temam pasnena 7.
IIpome:xxyTouHasi arrecTanus (JK3aMeH) 4
Bcero: 232
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3. YcaoBus peajau3ainum NporpaMMbl 001eo0pa3oBaTeIbHON JUCIUNIMHBI

3.1. Jlna peanu3anuM NPOrpaMMbl JMCHUIIMHBI [OJKHBI OBITH HPeIyCMOTPEHbI
CJIeAYIOlHe CIIeHATbHbIC TOMEILCHHUS !

Peanuzanuss mporpaMMbl  JUCHMIUIMHBI  TpeOyeT Haiauuusi ydeOHOro KaOHHeETa
MaTEMAaTHKH.
Texnudeckue cpencTBa 0OyueHHUS:
- KOMIUIEKT YEpTEeXHOro OO0OpYyAOBaHMS M NPUCHOCOONEHUH JUIsl ILIKOJBHOM JIOCKH
(TpeyroJapHUK, TPAHCIIOPTUD, LUPKYJIb, TUHENKA);
- MOJIENH JUI U3YYEHUS] T€OMETPUUYECKUX (PUryp (YacTH LIEN0ro Ha Kpyre, TPUrOHOMETPUYECKUI
KpYT, CTepEOMETpUYECKUii Habop, HAOOPBI TEOMETPUUECKUX MOJieNeil U (GUTyp ¢ pa3BepTKO).

3.2. UaopManioHHOe o0ecniedeHne peain3auuu MporpaMmbl

Jlia peanu3anuy MpOrpaMMbl AUCHMILIUHBL OMOIMOTEYHBIH (oHA 0Opa3oBaTenbHOU
OpraHu3ali JIOJDKEH MMETh IE€YaTHBIC /WU SJIEKTPOHHBIE YYEOHHKH M pa3paboTaHHBIE B
KOMIUIEKTe C HUMH Yy4eOHble TocoOus (MPH HAIWYHH), JOMYIIEHHbIE K HCIOJIB30BAHUIO MPHU
peanuzanuu  00pa30BaTENbHBIX MPOrPaMM CpeaHEro MmpodecCuOHAIBLHOTO 00pa3oBaHus,
peann3yeMbIX Ha 0a3e OCHOBHOT'O OOIIEr0 0Opa3oBaHusl.

[Ipu peanmzammuy TPOTPaMMBbl JUCHUIUITMHBI BO3MOYKHO HCIOJB30BAHUE 3JICKTPOHHBIX
o0pa3oBaTeNbHBIX  PECYpCcOB,  JOMYIIEHHBIX K  HCIOJB30BAHUIO TPU  peaTu3anuu
00pa3oBaTeNbHBIX MPOrPaMM CPEAHETO 00IIero 00pa3oBaHusl.

NuTepHeT-pecypcesr:
https://e.lanbook.com/search?query=maremarnka%2010-11
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4. KOHTPOJIb M OlIeHKA Pe3y/JbTATOB 0CBOCHUS 00111e00pa30BaTe/IbHOM 1M CHUILTHHbBI

KoHTpoib M oOleHKa pe3yabTaToB OCBOCHHUS 00IIe00pa30BaTeNIbHOW  AMCHUILUIMHBI
pacKpbIBalOTCA Yepe3 AUCLUUILTMHAPHBIE Pe3yabTaThl, HaNpaBiIeHHbIE Ha (OPMUPOBAHHUE OOIIMX
U Tpo(pecCHOHANBHBIX KOMIIETEHIIUH 110 pa3jesiaM U TeMaM COJIepKaHus yueOHOTro MaTepuaia.

Oobmasi/mpodeccnoHabHasA Pa3zpgen/Tema THI OLIeHOYHBIX
KOMIIeTeHIUS MepPONpusITUs
OK 01. Tema 1.1, 1.2I1-0/ct, 1.3, TectupoBanue

Bribupats ciocoOsl perieHus 3aaay
npodeccHoHaNBHON AeATETPHOCTH

1.4I1-o/c, 1.5I1-0/c, 1.6.
Temer 2.1- 2.7, 2.8 I1-0/c,

YceTHBIN onpoc
MareMaTH4ecKuil JUKTAHT

IPUMEHUTEIBHO 2.9. IIpencraBnenue
K pa3JIMYHBIM KOHTEKCTaM. Temsr 3.1 - 3.5, 3.611-o/c, pe3yJbTaTOB MPAKTUYECKHUX
3.7. pabot
Tewmer 4.1 - 4.4, 4.511-o/c, KontponbHas padota
4.6. Brinonnenue 3aIaHUI
Tems1 5.1, 5.2, 5.311-0/c, MIPOMEXKYTOUHOM
5,4, 5.5I1-0/c, 5.6. aTTeCTalluU
Temn1 6.1 - 6.5, 6.611-0/c,
6.7-6.9.
Temnr 7.1, 7.2, 7.311-0/c,
74-17.7.
OK 02. Tema 1.1, 1.2I1-0/c, 1.3, TectupoBanue

Hcnonb30BaTh COBPEMEHHBIE
CpeZCTBa IIOMCKA, aHAIN3a U
MHTEpIIpETaluy HH(pOpMaIuy,

U MH()OPMAIIMOHHBIE TEXHOJIOTUU AJIS
BBIIIOJIHECHUA 3a1a4
npodecCHOHATBLHOMN 1A TENbHOCTH.

1.4I1-o/c, 1.5I1-0/c, 1.6.
Temsr 2.1- 2.7, 2.8 IT-0/c,
2.9.

Temnr 3.1 - 3.5, 3.61I1-0/c,
3.7.

Temn1 4.1 - 4.4, 4.511-0/c,

YcTHBII onpoc
MatemaTuuecKuil AMKTaHT
IIpencraBnenue
pE3yJIbTaTOB INPAKTUYECKUX
pabot

KonrtponsHas pabora

4.6. Brimonnenue 3aJJaHui

Tewmsr 5.1, 5.2, 5.311-0/c, MIPOMEKYTOUHOU

5.4, 5.5I1-o/c, 5.6. aTTecTaluu

Temsl 6.1 - 6.5, 6.6I1-0/c,

6.7-6.9.

Tewmsr 7.1, 7.2, 7.311-0/c,

7.4-7.7
OK 03. Tema 1.1, 1.2IT-0/c, 1.3, Tectuposanue
[InanupoBath 1.411-o/c, 1.5I1-0/c, 1.6. VYcTHbIi onpoc
U peajn30BbIBaTh COOCTBEHHOE Tewmsr 2.1- 2.7, 2.8 IT-o/c, MaTteMaTU4eCKUM JUKTAHT
po(heCcCHOHATTEHOE 2.9. [TpencrasicHue

¥ TMYHOCTHOE Pa3BUTHE,
nNpeaANIpUHUMATCIBCKYIO ICATCIBHOCTD
B IipodeccuoHaIbHOM chepe,

Temsr 3.1 - 3.5, 3.6I1-0/c,
3.7.
Tems1 4.1 - 4.4, 4.511-0/c,

pE3yNbTAaTOB MPAKTUYECKUX
pabot
KonTponbnas pabota

HCII0JIb30BaTh 3HAHUS 4.6. Brimonaenne 3aJIaHui
1o (PMHAHCOBOW I'PaMOTHOCTH Temsr1 6.1 - 6.5, 6.611-0/c, IIPOMEXYTOUYHOMN
B Pa3JIMYHBIX )KU3HCHHBIX CHTyanusx. | 6.7-6.9. arTecTanun
Temsr 7.1, 7.2, 7.311-0/c,
14-7.7
OK 04. Tema 1.1, 1.2IT-0/c, 1.3, TectupoBanue

D¢ GhEeKTUBHO B3aMMOJICHCTBOBATH U

1.4I1-o/c, 1.5I1-o0/c, 1.6.

Y CTHBIN onpoc

! TIpodeccnonabHOE OPUEHTUPOBAHHOE COZIEPKAHKE (COAEPIKAHUE TIPUKIIAHOTO MOJLYJIs)
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paboratb Temr1 4.1 - 4.4, 4.511-0/c, MareMaTHYEeCKHI JUKTAHT

B KOJUICKTHBE M KOMaHJIE. 4.6. [IpeacraBnenue
Tewmsr 5.1, 5.2, 5.311-o/c, pe3yJbTaTOB MPAKTUYECKHUX
5,4, 5.5I1-0/c, 5.6. pabot
Tewmsr 6.1 - 6.5, 6.611-0/c, Kontponbnas padota
6.7-6.9. Brmonnenue 3aJJaHui
Temnr 7.1, 7.2, 7.311-0/c, MPOMEKYTOUHOMN
14-7.7 aTTecTanuu

OK 05. Tema 1.1, 1.211-0/c, 1.3, TectupoBanue

OcCyIecTBIATh YCTHYIO
Y MIUCbMEHHYIO0 KOMMYHHKAIIHIO Ha

1.4I1-o/c, 1.5I1-0/c, 1.6.
Temer 2.1- 2.7, 2.8 I1-0/c,

YceTHBIN onpoc
MareMaTH4ecKuil JUKTAHT

rocyapcTBeHHOM si3bike Poccuiickoit | 2.9. [IpeacraBnenue
denepaunn Temsr 3.1 - 3.5, 3.611-o/c, pe3yJbTaTOB MPAKTUYECKHUX
¢ yueToM ocobeHHocTel conranbHoro | 3.7. pabot
U KyJIbTYPHOTO KOHTEKCTA. Tewmnl 4.1 - 4.4, 4.511-o/c, KonTponbnas pabota
4.6. Brinonnenue 3aIaHUI
Tems1 5.1, 5.2, 5.311-0/c, MIPOMEXKYTOUHOM
5,4, 5.5I1-o/c, 5.6 aTTeCTalluU
OK 06. Tema 1.1, 1.2I1-0/c, 1.3, TectupoBanue

IIposiBIATE TpaXaaHCKO-
NaTPUOTHYECKYIO MTO3ULUIO,

1.4I1-o/c, 1.5I1-0/c, 1.6.
Temer 2.1- 2.7, 2.8 IT-0/c,

YcTHBII onpoc
MaremaTnueckuii AUKTaHT

JIEMOHCTPUPOBATH OCO3HAHHOE 2.9. [IpencraBnenue

MOBEJICHUE HA OCHOBE TpaauImoHHbIx | Temsl 4.1 - 4.4, 4.511-0/c, pe3ynbTaTOB MPAKTUUYECKUX
0011eY€eI0BEYECKUX [IEHHOCTEH, 4.6. pabot

B TOM 4HCIIie ¢ ydeToM rapmonm3anuu | Temsl 5.1, 5.2, 5.311-o/c, KontponbHas padota
MeEKHAIMOHATIbHBIX 5,4, 5.5I1-0/c, 5.6. Bremomanenue 3aJaHuH
Y MEKPEJUTHO3HBIX OTHOIICHUH, Temnr 7.1, 7.2, 7.311-0/c, MIPOMEXKYTOUHOM

MPUMEHSATh CTaHAAPTHI 14-7.7 aTTecTanuu
AQHTUKOPPYIMIMOHHOTO MOBEJECHUSI.

OK 07. Tema 1.1, 1.211-0/c, 1.3, TectupoBanue

CoJelicTBOBAaTh COXPAHEHUIO
OKpYKarolleu Cpeibl,

1.411-o/c, 1.5I1-o/c, 1.6.
Tewmsr 2.1- 2.7, 2.8 11-0/c,

YeTHBIN onpoc
MareMaTnyecKkuii JUKTAHT

pecypcocOepexeHH0, MPUMEHSITh 2.9. [IpencraBnenue
3HAHUA Tewmst 3.1 - 3.5, 3.611-o/c, pEe3yNbTaTOB TMPAKTUYECKUX
00 U3MEHEHUH KJIMMaTa, IPUHIUIIBI 3.7. pabot
OEpEKITUBOTO TTPOU3BOJICTBA, Tewmsr 5.1, 5.2, 5.311-0/c, Kontponbnas padota
s¢(heKkTUBHO AECTBOBATH B 5,4, 5.511-0/c, 5.6. Brmonnenune 3aJaHui
YPE3BBIYANHBIX CUTYAIHSX. Temsl 6.1 - 6.5, 6.611-0/c, MIPOMEXKYTOUHON

6.7-6.9 aTTeCTallluU
IIK 1.1. TlogroraBnuBath padouee Temsr 2.8, 3.6, 5.5 TectupoBanue

MecTo, 000pyI0BaHUE, CHIPBE,
UCXOJHbIE MaTepuabl At 00paboTKH
CBIPBSI, IPUTOTOBJICHUS
mory(aOpuKaToB B COOTBETCTBUH C
WHCTPYKIMSMU U perjaMeHTaMH.

MK 2.1.

[ToaroraBnuBaTh pabouee MecTo,
000pyI0BaHue, CHIPbE, NCXOTHBIC
MaTepUalIbl JJIsl TPUTOTOBICHHSI
TOpsIYUX OJIFOJ, KYJIMHAPHBIX W3CIIHIA,
3aKyCOK pa3HO0Opa3HOro
ACCOPTUMEHTA B COOTBETCTBHUH C

YeTHBIN onpoc
MaremaTtudecKkuii TUKTaHT
NunuBuayanbHas
camocTosITeNbHas paboTa
[IpencraBnenue
PEe3yIBTATOB MPAKTHIECKUX
pabot

3amuTa TBOpUYECKUX padoT
KonTponbnas pabota
Brimonnenue 3aganuii Ha
DK3aMCHE
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MHCTPYKIHUAMH U PEriaMeHTaMH.
[K 3.1.

[ToaroraBnuBark pabodee MecTo,
000py10BaHuE, ChIPbE, UCXOHBIE
MaTepUalIbl JJIsl TPUTOTOBJICHUS
XOJIOJHBIX OJII0]], KyJIIMHAPHBIX
U37EHH, 3aKYCOK B COOTBETCTBHH C
UHCTPYKIMSAMU U PEriaMeHTaMH.

[K 4.1.

[ToaroraBnuBaTh pabouee MecTo,
000pyioBaHuE, CHIPHE, NCXOTHBIC
MaTepUalIbl JJIsl IPUTOTOBJICHHSI
XOJIOZHBIX U TOPSIYUX CIAJIKUX OJIOJ,
JIECEPTOB, HATUTKOB pa3HOOOPa3HOTO
ACCOPTHMEHTa B COOTBETCTBHH C
UHCTPYKIMSAMU U PEriiaMeHTaMH.

[K 5.1.

[ToaroraBnuBaTh pabouee MECTO
KOHAHUTEpa, 000PYJIOBaHHE,
WUHBEHTAph, KOHIUTEPCKOE CHIPhE,
UCXOJHbIE MaTepualbl K paboTe B
COOTBETCTBUH C HHCTPYKIUSAMH U
periiaMeHTaMH.

[K 1.2.

OcymiecTBisTh 00pabOTKY,
MOATOTOBKY OBOIIEH, TPUOOB, PHIOHI,
HEpBIOHOTO BOJIHOTO CBIPbS, Msca,
JIOMAIITHEH MTHUIIBI, TAYH, KPOJIHKA.

Tewmsr 1.4,4.5,6.6,7.3

TectupoBanue

YcTHbI onpoc
MareMaTH4eCKHUM JUKTAHT
NunuBunyansHas
camocTosITeNbHas paboTa
[IpencraBnenue
PEe3yIbTATOB MPAKTUIECKUX
pabot

3amuTa TBOpUYECKUX padoT
KonTponbnas pabota
Brimmonnenue 3aganuii Ha
JK3aMEHE
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