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PACCMOTPEHO COI'JTACOBAHO

Ha 3acenanuu 1K 3am.aupekTopa no YMP
00111e00pa30BaTENIbHbIX, «17 _» _wmas___ 2025r.
COLIMATTbHO-TYMaHUTAPHBIX U

€CTECTBEHHOHAYYHBIX

T CITUTUTAH

ITpotokon Ne__6

« 15 » __mas 2025 .

[Iporpamma yuebno#t mucuumumasl OO0/y.04 MaTtemaTuka pa3paboTaHa B COOTBETCTBUHU C
TpeboBanusMu DenepaabHOrO TOCYAAPCTBEHHOTO 00Pa30BaTENLHOTO CTaHJApTa CPEJHEro OOIIero
oOpa3zoBanus (yTBepxkaAeH IprukazoM MuHucTepcTBa 00pa3oBanus U Hayku Poccuiickoit denepanuu ot
17.05.2012 r. Ne 413, B peictByroumeil penakuuu), DenepanbHOro rocyaapcTBEHHOTO
00pa3oBaTeNbHOIO CTaHJapTa cpeaHero nmpodeccuoHabHOr0 oOpa3oBaHus 1o npodeccun 15.01.38
Omneparop-HallaAYUK METAUI000pa0aThIBAIOIINX CTAaHKOB (YTBEpXAEH MpHKazoM MuUHHCTEPCTBA
obOpasoBanus u Hayku P® ot 15 Hos10ps 2023 1. N 862), peKkoMeHIaIUsIMHK 110 OPTaHU3alUN 0Ty YCHHS
cpenHero oOmiero o0pa3oBaHus B IIpeseiax OCBOEHHUs 00pa30oBaTENIbHBIX IPOrPaMM CpPEIHEro
po¢eCCHOHAIBHOTO 00pa3oBaHMsA Ha 0a3e OCHOBHOTO OOIIEro 0Opa30BaHUsS C YYETOM TPeOOBaHMI
(benepanbHBIX TOCYIApPCTBEHHBIX 00pa30BATENBHBIX CTAHJAPTOB W TOJYyYaeMOH CIEIUAIbHOCTH
cpenHero mpodecCHOHaIbHOrO 00pa3oBaHUsA, NPUMEPHOM MPOrpaMMON Y4eOHOW AMCIMILTMHBI
«Matematuka» Uis MpopECCHOHATBHBIX 00pa30BaTENbHBIX OpraHW3alUil, PEKOMEHJIOBAaHHON
denepallbHBIM TOCYJIAPCTBEHHBIM OIOKETHBIM 00pa30BaTEIbHBIM YUPEKICHUEM JOMOIHUTEIHHOTO
npodeccuonanbHoro oOpazoBanus «MHCTUTYT pa3BUTHS NPO(ECCHOHATBFHOTO  O00pa30BaAHUSD)
(TTporokoa Ne6/2025 ot «18» ampens 2025 roxaa).

Opranuzanus-pa3padboTuuk:
CocynapcTBeHHOE OrO/KETHOE MPOQECcCHOHaTbHOE 00pa3oBaTebHOS YUpekaeHHe MOCKOBCKOM

obnactu «CeprueBo-Ilocaackuii KommemK»

ABTOp-pa3pabOTUHK:

ApocnasueBa A.B. - npenogasatens ['BIIOY MO «Ceprueso-Ilocanckuil Komnemx»
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1. ObIAA XAPAKTEPHUCTHKA PABOYE ITIPOI'PAMMBI
OBIIEOBPA30OBATEJIbBHOU JUCHUIIVIMHbI «MatemaTuka»

1.1. Mecto aMCHMIUIMHBI B CTPYKType npodeccHOHAJIbHOII 00pa3oBaTe/IbHOM
nporpammsbl CI1O:

OO6meobOpa3oBaTenibHas AWCHMILIMHA «MareMaTtuka» SBISETCS  00sS3aTeIbHOM  YacThIO
00111e00pa30BaTENLHOTO IIUKIIa 00pazoBaTeIbHON porpamMmsl B cooTBeTcTBUU ¢ PI'OC 1o npodeccun
15.01.38 Oneparop-HanaTduKk METaLI000padaTHIBAIOIIUX CTAHKOB

1.2. Heau U miIaHupyeMblie pe3yJabTAThl 0CBOCHUS IUCHUIIINHBI:

1.2.1. lleapb AMCHUNIMHBI
CopepxaHue MporpaMMbl 00IIe00pa30BaTEIbHON JUCIUILIHNHBI «MaTeMaTHKay HAIlPaBJICHO HA

TOCTHIKEHHE pE3yNbTaTOB ee U3YYCHHUS
B cootBercTBUHU ¢ TpeboBanusiMu GI'OC COO ¢ yderom npodeccruonanbHoii HanpaBieHHOCTH OI'OC
CIIO. [IpuopurerHsiMu LETAMU o0yueHus MAaTeMaTUKe

Ha 0a30BOM YPOBHE SIBJISIOTCA:

(dopMHpOBaHUE LIEHTPAJIbHBIX MAaTEMATUYECKUX MOHATHH (YMCII0, BEIUYMHA, T€OMETpUYecKas
¢urypa, nepeMeHHas, BEpPOATHOCTb, (YHKIMSA), OOECHEUMBAIOIIUX  IPEEMCTBEHHOCTb U
NEePCHEKTUBHOCTh MaTEMAaTUYECKOI0 00pa3oBaHMs 00yUaroIIuXCs;

MOJBE/ICHNE OOYYaIOUMMXCs Ha JOCTYIHOM Ui HHX YPOBHE K OCO3HAHHIO B3aWMOCBS3H
MaTeMaTUKU U OKpPYXKaroIero Mupa, [IOHUMaHHe MaTeMaTUKU
KaK 4acTH O0IIel KyJIbTypbl UYEJIOBEUECTBA;

Pa3BUTHE MHTEIUIEKTyaJIbHbIX U TBOPYECKUX CIOCOOHOCTEH O0yyarouuxcs, MO3HaBaTEIbHOM
aKTUBHOCTH, HCCIIEJOBATEIbCKUX YMEHUMN, KPUTUYHOCTH MBIIIJICHUS, HHTEpeca K M3yUYEHUIO
MaTEMaTHKW;

¢dopmupoBaHrne (YHKIMOHAJIBHONH MaTeMaTHUYeCKOW TIpaMOTHOCTH: YMEHMsI paclio3HaBaTb
MaTeMaTHYECKHE ACIIEKTBI B pealIbHBIX KU3HEHHBIX CUTYaLUsX
u pu U3y4EHUH JIpYyTruxX JUCLUILIINH, IIPOSIBJICHUS 3aBUCHUMOCTEN
U 3aKOHOMEpHOCTEN, POPMYIHPOBATh UX Ha SI3bIKE MATEMATUKU U CO3/]aBaTh MaTeMaTHUYECKHE MOJIENH,
IIPUMEHATH OCBOCHHBIN MaTeMaTHYECKUI arrapar
JUIS  pelIeHMs] TNPAaKTUKO-OPUEHTHUPOBAHHBIX 3ajad, 3a7ad Npo(eCCHOHATBHOW JIeATENbHOCTH,
UHTEPIPETUPOBATH U OLICHUBATH MOTYUYEHHbIE PE3YJIbTAThI.

1.2.2. Ilnmanupyemble pe3yabTaTbl OCBOCHHSI 00mIC00pPa30BATEJBHOH JMCHMILIMHBI B
coorBercTBUM ¢ PT'OC CIIO u Ha ocnoBe ®I'OC COO
Ocoboe 3HaueHne JUCIUIUIMHA UMeeT pu GpopmupoBanuu u pa3sutuu OK u ITK



Koa m HauMeHOBaHHE

PesyabTaTsl 00yyeHus

popmupyembIx
KOMIeTeH Ui O0mue JuCUHILINHAPHBIE
OK 01. Beibupars cnocoOsl | JINUHOCTHBIE — pe3yJbTaThl  JTOJDKHBI — oTpaxkath | [IPG1. Brmagenue meTomamMm J0Ka3aTellbCTB, alropUTMaMu

penieHus
npodeccnoHanbHOM
NEeSATeTbHOCTH
MIPUMEHUTEIHHO

K pa3JINYHbIM KOHTEKCTaM

3aga4

B YaCTH: TPYJIOBOTO BOCITUTAHUS:
- TOTOBHOCTb K Tpyly, OCO3HAaHHE LIEHHOCTH
MacTepcTBa, TPYI0JII00HE;

- TOTOBHOCTb K  AaKTHBHOM  JE€SITEIILHOCTHU
TEXHOJOTUYECKOM U COLMAJIBbHOM HAIpPaBICHHOCTH,
CIIOCOOHOCTD WHUILIMUPOBATh, MJIAHUPOBATH
Y CaMOCTOSITEIILHO BBITIOHATE TAKYIO I€ITEIbHOCTD;
- HHTEpEC K pa3IM4HbIM chepaM npodeccHoHaTbHON
JIESITEIILHOCTH.

MeranpeameTHble pe3yabTaThl TOJKHBI OTPAXKaTh:

OBnanenue YHUBEPCAIbHBIMU y4eOHBIMH
MO3HABATEIbHBIMU JIEHCTBUSMHU:

a) 6a30BBIC TOTUUYECKHUE ICUCTBUS:

- CaMOCTOSITENILHO (dhopMynupoBathb
U aKTyaJlu3upoBaTh MpoOsieMy, paccMaTpuUBaTh
€e BCECTOPOHHE;

- YCTaHaBJIMBATb Cym@CTBeHHI)H\/’I IMPpU3HAK

WIA OCHOBaHHS JUIS CPaBHEHUS, KJIACCU(PHUKAIMH
1 0000IIEHUS;

- ONpeneNiATh LEeNH JIeATCIBLHOCTH,
mapaMETPhl U KPUTEPHUU UX JOCTHUIKCHUA,
- BBISBJIATH 3aKOHOMEPHOCTH U TPOTHBOPEYHUS
B paCcCMaTprUBACMbIX ABJICHUAX

- BHOCHTb KOPPEKTHBBI B JIEATCILHOCTh, OI[CHUBATh
COOTBCTCTBHUEC PE3YJIbTATOB LECIAM, OLICHUBATh PUCKH
MOCJIEICTBUH JEeITEIHbHOCTH

0) 6a30BBIC UCCIICIOBATEIIbCKUE ACHCTBUS:

3aJaBaTb

pemieHust 3ama4; yMeHue (OpMYIHpPOBATH OIPENEICHUS,
aKCUOMBI

U TEOPEMBbl, NPUMEHSTh MX, MPOBOAUTH JOKa3aTeNIbHbIE
paccy>KAeHUs B XOJI€ peIIeHus 3a/1a4;

[1PG2. YMmenue onepupoBaTh MOHSATHSAMH: CTEIIEHb 4YMCIIA,

gorapuM YUCIA; YMEHHE BBIMOJHATH  BBIYUCICHHE
3HAUCHUH

U TpeoOpa3oBaHUsS BBIPAKEHHH CO  CTENEHSMH U
norapupmamu, mpeoOpa3oBaHus APOOHO-PAITMOHATHHBIX
BBIPA)KCHU;

[TPG3. YMeHue omnepupoBaTh MOHATHUSMHU: PallMOHAIBHEIE,
UppauyoOHaIbHbIE, MOKa3aTebHEIE, CTEIICHHBIE,
jJorapu(pMUUECKHEe, TPUTOHOMETPUUYECKHUE YypaBHEHHUS U

HEPaBEHCTBA, UX CUCTEMBI;
[1P64. VYmeHnue omnepupoBaTh MOHATHAMHU: (QYyHKIUS,
HenpepbiBHAs (QYHKLUSA, HPOM3BOJHAs, IepBOOOpa3Has,
ONPEJIETICHHBIN UHTETPAJl; YMEHNE HAXOJNUTh ITPOU3BOHBIC
JJIeMEHTapHbIX  (YHKIUH,  HUCHOJB3YysS  CIIPaBOYHBIE
MaTepHalIbl; UCCIIEA0BATh B MPOCTEHIINX CiTydasx (pyHKIUH
Ha MOHOTOHHOCTB, HaxOJUTh HauOoJIbIINe
U HauMEHbIIWE 3HAa4YeHHs (QYHKIUHA; CTPOUTh TIpaduKu
MHOT'OYJIEHOB c HCIIOJIb30BAHUEM amnmapara
MaTeMaTUYECKOr0 aHaJIN3a; IIPUMEHATh IIPOU3BOAHYIO IIPU
peLeHun 3a1a4




- BJAJIETh HAaBBIKAMU Y4YEOHO-HCCIIEIOBATEIHCKOM
U MPOEKTHOM JIeATeIbHOCTH, HABBIKAMH Pa3peIICHHUs
pooem;

- BBUBJIATH  NPUYMHHO-CIICJCTBEHHBIC  CBS3U
U aKTyaJIM3upoBaTh 3aAdavy, BBIABUIdaTb THUIIOTC3Y
ee pelieHus, HAXOJIMTh apryMEHTbI
JUIsL JIOKA3aTeIbCTBA CBOUX YTBEPXKICHUM, 33aaBaTh
napameTpbl U KpUTEPHU PEIICHHS;

- AaHaJIM3UpoOBaTb IIOJYYCHHBIC B XOJC PCIICHUA
3a7a4d  Pe3yNbTaThl, KPUTHYECKH  OIICHUBATh
HUX AOCTOBCPHOCTb, IIPOrHO3MPOBATH U3MCHCHHC
B HOBBIX YCJIOBHSX;

pa3pabaTbIBaTh IUIAH PEIICHHS POOJICMBI C YIETOM
aHaM3a UMEIOIIHXCSI MaTepUaTbHBIX
U HEMAaTEpHUaIbHBIX PECYPCOB;

- yMeThb TEPEHOCHUTHh 3HAHUS B IO3HABATEILHYIO
Y TIPAKTHYECKYIO 00JIaCTH KHU3HEIEATEIbHOCTH,

- yMeThb HMHTETPUPOBATh 3HAHHWS M3 Pa3HBIX
MpeAMETHBIX 00J1acTel;
- BBIBUTATh HOBBIE HJIew, npearaTh

OPHUIMHAJIBHBIC MMOAXOAbI U PCHICHUA

Ha JIBWKCHUE; PeIIaTh MPAKTUKO-OPUEHTHPOBAHHBIC 331a4UH
Ha HauOoJIbIIME ¥ HAMMEHBIINE 3HAUCHUS, HA HAXOXKICHUE
IIyTH, CKOPOCTU U YCKOPEHMUSI;

[TP65. YMeHue omepupoBaTh TMOHSATHAMH: PaIlMOHAJIbHAS
¢byHKIMA, Moka3zaTenbHas (YHKIHS, CTENeHHas (QyHKIus,
JorapupmMuIecKas byHKIHA, TPUTOHOMETPHUUECKHE
¢byHkIuu, oopaTHbie (QYHKIUU; YMEHUE CTPOUTH TpaduKu
U3yYeHHbIX (YHKIMHA, UCHONb30BaTh TIpauku  IpH
U3yUYEHHUH MTPOIECCOB M 3aBUCUMOCTEH, IIPH PEIICHUH 33124
U3 JPYruxX YYeOHBIX MPEAMETOB W 3a/Jad U3 pealbHOU
KHU3HHM;, BBIpaXKaTb (QOpMyJIaMH 3aBUCHUMOCTH  MEXIy
BEJINYMHAMU;

[1PG6. YMeHnue pemniath TEKCTOBbIE 3a/1a4 Pa3HbIX TUIIOB (B
TOM YHCJI€ Ha TMPOLEHTHI, JOJM W YacTH, Ha JBW)KCHUE,
paboTy, CTOMMOCTb TOBApOB M YCIYT, HAJOTH, 3a/Ja4d U3
00J1aCTH yIpaBJIeHUs JIMYHBIMUA U CEMEHHBIMU (PMHAHCAMMU);
COCTABIISATh BBIPAKEHUS, YpaBHEHHs, HEPAaBEHCTBA W UX
CHCTEMBI TI0 YCJIOBHIO 3a/Ia4M, HCCJIEIOBATh TOIYYEHHOE
pelIeHne U OLeHUBATh MPaBAONOJ0OHOCTh PE3yIbTATOB;
[IP67. VYmeHue omnepupoBaTh MOHATHAMM: CpeJHEe
apupMeTHIecKoe, MenuaHa, HauOoJsbllee W HAaMMEHBIIEe
3HA4YeHHUs, pa3Max, JUCHEPCHs, CTAHIAPTHOE OTKIOHEHHE
YHCIOBOTO HabOpa; yMEHUE U3BJIEKATh, UHTEPIIPETUPOBATD
uHpOpMalMIO,  TPEICTaBICHHYHO B  Tabiumax, Ha
IrarpaMmax, rpagukax, OTpaXKarollyro CBOWCTBA peaTbHBIX
MPOIIECCOB W SIBIICHHIA; TPEICTABIATE WH(GOPMAIHIO C
MOMOIIbI0  TabmuI M JUarpaMM;  HCCIIEN0BaTh
CTaTUCTHYECKHUE JaHHBIE, B TOM qucie
C TpHUMEHEHHEeM TrpaUIecKuX METOJOB M JIIEKTPOHHBIX
CPEICTB;




ITPGS. YMeHue onepupoBaTh MOHATUSMU: CITYYalHBIN OBIT
U cllydaifHOE COOBITHE, BEPOSITHOCTh CIyYalHOTO COOBITHS,
YMEHHE BBIYUCIATH BEPOSTHOCTh C  HCIOJIb30BAHHEM
rpaduuecKux METOAOB; MPUMEHATH (POPMYIIBI CIOXKECHUS U
YMHOXXEHUSI BEpOSATHOCTEH, KOMOHMHATOpHBbIC (HAKTHI |
(dbopMyIBl TIpU PELICHWU 337ay; OLEHHUBATH BEPOSTHOCTH
peanbHBIX COOBITHIA; 3HaKOMCTBO
CO CJIy4aliHBIMHU BETUYMHAMU; YMEHUE PUBOAUTH IPUMEPHI
IOpOSIBJIEHUS 3aKOHAa OOJBIIMX 4YHMCET B IPHUPOAHBIX
1 OOIIECTBEHHBIX SIBJICHUSX;

[1PGY. YMenue omnepupoBaTh MOHATUSAMU: TOUKA, MpsiMas,

IIJIOCKOCTb, IIPOCTPAHCTBO, JBYTpaHHbIN yroJ1,
CKPEILIHMBAOIINECS MpsIMbIE, MapaieIbHOCTh u
MEPIECHINKYISIPHOCTh MPSMBIX

¥ IJIOCKOCTEH, YTOJI MKy MPSIMBIMH, YTOJ MEX.IY TIPSMOI
U TUIOCKOCTBIO, YIOJ MEXAY IUIOCKOCTSIMH, PacCTOSIHUE OT
TOYKHA JI0 TUIOCKOCTH, PACCTOSHHE MEXAYy TMPSIMBIMH,
paccTosiHe MEXIY IUIOCKOCTSIMH; YMEHHE HCIOIb30BaTh
OpU pelleHUH 3a7ad U3yuyeHHble (AaKTBl M TEOpEeMbl
IUIAHUMETPUM; YMEHHME OIICHHBaTh pa3Mepbl OOBEKTOB
OKPYXKaIOIIEero MHUPA;

[1P610. YMmeHue onepupoBaTh MOHATUSMU: MHOTOTPAHHUK,
CeueHHe MHOTOTpaHHMKA, KyO, Mapajulesienures, npu3Mma,
nupampa, Gurypa U MOBEPXHOCTh BpallleHHs, HWIMHAD,
KOHYC, map, chepa, ceueHus: GUrypsl BpalieHus, INIOCKOCTH,
Kacaomasics cdepsl, IWINHApPA, KOHycCa, IUIOMIAIb
MOBEPXHOCTU TNHPaMU[BI, MPHU3MBI, KOHYCa, IMIMHApA,
wiomanas  chepsl, o00veM  Kyba, HPAMOYTOJIBHOTO
napaiesienuesa, MMpaMuIbl, TPU3MbI, IWIHHIPA, KOHYCA,
mapa; yMeHue n300pakaTh MHOTOTPaHHUKH




U IOBEPXHOCTH BPALLEHUS, UX CEUEHUS OT PyKH, C IOMOILBIO
YEPTEXKHBIX HMHCTPYMEHTOB M JJIEKTPOHHBIX CPEJCTB;
YMEHHE PaclO3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHHE
pacrno3HaBaTh IPAaBUIbHBIE MHOTOTPAHHUKY;

[IP611 VYwmenue omnepupoBaTh MOHATHIMU: IBHKEHUE
B TIPOCTPAHCTBE, NOJOOHBIE (UTYPHl B TPOCTPAHCTBE;
UCIIOJB30BaTh OTHOIIEHUE IUIOIIAJLEH IIOBEPXHOCTEN H
00BEMOB NMOAOOHBIX (GUTYD MPH PEIICHUU 33]1aY;

[IPG12. YMeHUEe BBIUUCISATH I€OMETPUUECKUE BEIMYMHBI
(nmHa, yrom, miom@aab, 00beM, IJIOMIAIb MOBEPXHOCTH),
UCIIONb3Ys U3yUCHHbIE (POPMYJIIBI U METO/IBI;

[1P613. YMenue onepupoBaTh NOHATHAMMU: MPSIMOYTOJIbHAS
CUCTEMa KOOpAMHAT, KOOPJAMHATBl TOYKH, BEKTOD,
KOOpAMHAThl BEKTOpa, CKAJISPHOE MPOU3BEICHHUE, YIOJ
MEXIy BEKTOpaMHM, CYMMa BEKTOPOB, IIPOM3BEICHHE
BEKTOpPAa Ha 4YHMCJIO; HAaXOJUTh C TOMOINBIO H3YYEHHBIX
(dbopMynn KOOpAMHATBI CEpPEAMHBI OTPE3Ka, PpacCTOSHUE
MEX/1y JABYMS TOUKAMH;

[1P614. YMmeHue BbIOMpaTh MOAXOAAIINN H3yUEHHBIH METOA
JUIsL pELIEeHUs 3aJadud, paclo3HaBaTb MaTeMaTHYECKHE
(akTbI

1 MaTeMaTUYeCKHUEe MOJIETU B IPUPOJIHBIX U OOLIECTBEHHBIX
SIBJICHUSIX, B HCKYCCTBE; YMEHHE IPHUBOJIUTH IPUMEPHI
MAaT€MaTHYECKUX OTKPBITUNA POCCUHUCKOM U MHUPOBOMU
MaTeMaTHYECKOU HAYKH

OK 02.
COBPEMECHHBIC
[TOMCKA,

HUcnonw3oBare
cpeacTBa
aHajIm3a u

MHTEpIpeTanuy HHPOpMaLuy,
151 nH(pOpMaLOHHbIE

JIM9HOCTHBIE pPE3yJNbTaThl JOJDKHBI OTpaXkaTh B
YaCTH: [IEGHHOCTU HAy4YHOT'O MO3HAHUS:

-c(OpMHUPOBAHHOCTH MHUPOBO33pPEHUS,
COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAaykd W OOIIECTBEHHOW IPAaKTHKH,

[IP61. Bnagenune meromamMu OKa3aTeIbCTB, AITOPUTMAMHU
pelieHus 3aaad; ymeHue (HopMyIHpoBaTh OMpeAeNeHus,
aKCHUOMBI

U TEOPEMBI, MPUMEHSITh HX, MPOBOJUTH JOKa3aTEIbHBIC
paccy’XJIeHHsI B XOJI€ peIIeHUs 3a/1a4;




TEXHOJIOTMH JUIsI BBHITTOJIHEHUSI
3agau npodeccnoHanbHOM
e TeTbHOCTH

OCHOBAHHOTO
Ha JIMajiore KyJabTyp, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0O MECTa B MOJIUKYJIBTYPHOM MUPE;
MeranpenmeTHbie pe3yIbTaThl TODKHBI OTPAXKATh:
OBnanenue YHUBEpPCATbHBIMU y4eOHBIMU
MI03HABATEIbHBIMU JICHCTBUSAMU:

B) paboTa ¢ nHpopMaIuei:

- BJIAZICTh HABBIKAMH MOJYYEHUS WHPOpPMAIMU H3
UCTOYHUKOB  Pa3HBIX THIIOB, CaMOCTOSITEIHHO
OCYIIECTBIISATh MOUCK, aHAIM3, CUCTEMATHU3ALHIO U
MHTEPIPETANI0O MHPOPMAIIUN PA3IMYHBIX BHIIOB U
¢dbopM npesicTaBICHNUS;

- cO37aBaTh TEKCTHl B pa3iuyHBIX (opmaTtax c
yd4eToM Ha3HayeHus HHpopManmuu ©  LENeBON

ayIUTOpWH, BBIOMpas  ONTUMANbHYIO  (opmy
MIPECTaBICHUS
Y BU3yaJIN3al1u;
- OLICHMBaTb  JOCTOBEPHOCTb,  JIETUTUMHOCTH
nH(poOpMalUK, €€ COOTBETCTBUE IPaBOBBIM U

MOPaJIbHO-ITHYECKUM HOPMaM;
- HCIOJIb30BaTh CpeACTBAa HWH(OPMALMOHHBIX U

KOMMYHHKAIIMOHHBIX ~ TEXHOJOTUH B  peIICHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX "
OpraHM3allMOHHBIX  33Ja4 ¢  COOINOJIEHuEM
TpeOOBaHUN PPrOHOMHUKH, TEXHUKU O€301aCHOCTH,
TUTUEHBI, pecypcocOepexeHus, TMpaBOBBIX U
OTUYECKUX  HOPM, HOPM  HH(POPMAIMOHHOMN
6e30macHOCTH

[1P62. YMeHue onepupoBaTh MOHSATHIMHU: CTEIIEHb YHCIA,
JorapuM 4YHMCIa; yYMEHHE BBINOJHATH  BBIUYMCIICHUE
3HAYECHUI

U 1npeoOpa3oBaHMsl  BBIPAXKEHUH  CO
norapumamu, mpeoOpa3oBaHUs APOOHO-PAITMOHATHHBIX
BBIPAKCHU;

[1PG3. YMeHue omnepupoBaTh MOHATUSMU: PallMOHAIIBHEIE,
UppalMOHATIbHBIE, MoKa3aTesbHbIE, CTETCHHBIE,
JOrapu(pMHUUECKUE, TPUTOHOMETPUYECKUE YpaBHEHHUS U
HEpaBEHCTBA, NX CHCTEMBI;

[1P64. VYwmenue omnepupoBath byHKIMS,
HenpepbiBHAs (QYHKIUS, MPOU3BOJHAS, MEpPBOOOpa3Has,
OTIpeIeICHHBI MHTETrpall; YMEHHE HaXOAUTh NMPOU3BOIHbIC
JJIEMEHTAPHBIX  (PYHKIMI,  HUCHONB3ys  CIIPaBOYHEIC
MaTepuaibl; UCCIE0BAaTh B MPOCTEUIIUX CcayvasxX GpyHKIUN
Ha MOHOTOHHOCTb, HaXOJIUTh HauboJbLINe
W HauMeHbIIWE 3HaueHWs (QYHKIHA; CTPOUTH TpaduKH
MHOTOYJICHOB c WCTIOJIb30BaHUEM amrmapara

CTCIICHAMHU u

IIOHATHUAMMU:

MaTeMaTHYECKOTo aHaJIN3a; MPUMEHATh MPOU3BOJHYIO MPU
peleHnn 3a1a4
Ha JIBI)KEHHUE; pellaTh MPaKTUKO-OPUEHTUPOBAHHBIE 3a/1a4H
Ha HauOOJIbIINE U HaUMEHBIINE 3HAYEHUS, HA HaXOXCHHE
IIyTH, CKOPOCTH U YCKOPEHUS;

[1P65. YmeHue omepupoBaTh MOHATHAMM: pallMOHaJIbHAs
GbyHKIuMsA, MokazarenabHas (QyHKUHMSA, cTereHHas (QyHKIus,
norapudmuyeckas byHKIHS, TPUTOHOMETPUYECKHUE
¢byHkuuu, obpaTHble (YHKIMU; YMEHHE CTPOUTH Tpaduku
U3YYEHHBIX (YHKIUHM, HCHOJb30BaTh TpapuKu IMpH
M3Y4YEHHUH MPOLIECCOB M 3aBUCUMOCTEN, IPU PEIICHUH 33]1a4
W3 JPYruX Y4YeOHBIX TPEAMETOB W 3a7ad M3 peaabHOM




KHU3HHM, BBIpaXaTb (QopMylaMH 3aBUCHMOCTH MEXKIY
BEJIMYUHAMU;

[TP66. YMmeHnue pemarb TeKCTOBBIC 3a/1a41 Pa3HBIX THIIOB (B
TOM 4YHUCJIE HA TPOLEHTHI, IOJIM U YacTH, HA JBUKCHHE,
paboTy, CTOMMOCTh TOBapOB M YCIyT, HAJIOTH, 3a7aydl M3
00JIaCTH yIpaBJICHUS JINYHBIMUA U CEMEHHBIMH (PUHAHCAMH );
COCTaBJISITh BBIPAXKECHUS, YpPaBHEHHS, HEPAaBEHCTBA U UX
CUCTEMBI 1O YCJOBHMIO 3aJaud, MCCIEN0BaTh MOJIYyYEHHOE
pellIeHre U OLEHUBATh IPaBI0NOJ00HOCTb PE3YJILTATOB;
[IP67. VYmeHue onepupoBaTb NOHSTUSAMU: CpEIHEE
apudmernyeckoe, MenuaHa, HauOoyblllee W HAaUMEHbIIEe
3HAUEHUS, pa3Max, IUCIEPCUS, CTaHAApTHOE OTKIOHEHHE
YHCIIOBOTO Ha0Opa; yMEHHE M3BJIEKATh, HHTEPIIPETUPOBATH
UHPOpPMALIMIO,  MPEJICTaBICHHY0 B  Tabiummax, Ha
nuarpammax, rpadukax, OTpaskarollyr CBOMCTBA pealbHbBIX
IpOIIECCOB M SBJCHUHN; MPEACTaBIATh HHPOPMALUIO C

MOMOINbI0  TaOMWI[] W JuarpaMM;  HCCIIEJA0BaTh
CTATUCTUYCCKUC JaHHBIC, B TOM YUCJIIC
C TpHUMEHEHHEeM TrpaUYecKuX METOJOB M JJIEKTPOHHBIX
CPEICTB;

[TP68. YMenue onepupoBaTh MOHATUSIMHU: CIIYYAHHBIA OMBIT
U ClIy4ailHOe COOBITHE, BEPOSATHOCTh CIIyYaitHOTO COOBITHS;
YMEHHME BBIUUCIATH BEPOSATHOCTH C  MCIOJIb30BAaHUEM
rpadMUecKuX METOJIOB; MPUMEHATH (OPMYJIbI CIOKEHUS U
YMHOXEHUSI BEpOSITHOCTEH, KOMOHMHATOpHbIE (AaKTBl H
(GbopMynbl TIpU pEIIeHUH 3a]ad; OLEHUBATh BEPOSTHOCTU
peabHBIX COOBITHI; 3HaKOMCTBO
CO CJIy4aliHBIMHU BETUYMHAMU; YMEHUE MPUBOAUTH IPUMEPHI
MPOSIBIIEHUSI 3aKOHAa OOJBIIMX YHCET B MPUPOIHBIX
1 OOIIECTBEHHBIX SBJICHUSX;
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[1P69. YMenue omnepupoBaTh MOHATUSMH: TOUYKa, MpsMasi,

IJIOCKOCTb, MIPOCTPAHCTBO, JIBYT'PaHHbBIN yrod,
CKpELIUBAOIIHECS psIMBIE, MapajuieIbHOCTh u
NEePHEHANKYISIPHOCTD MPSIMBIX

U IJIOCKOCTEH, YIOJl MEXKAY NPAMBIMHU, YTOJ MEXIY IPAMOM
U IJIOCKOCTBIO, YIOJ1 MEXKIY IUIOCKOCTSMM, PACCTOSHUE OT
TOYKH

JI0 IUIOCKOCTH, PACCTOSTHUE MEXIY NPSMBIMH, PACCTOSIHUE
MEX]ly IJIOCKOCTSIMU; YMEHUE HCII0JIb30BATh MPU PEIICHUU
3aJa4 U3y4eHHbIe (DAaKThI U TEOPEMBI TUIAHUMETPHH;, YMEHUE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYIKAIOIIET0 MUPA;
[1P610. YmeHue onepupoBaTh NOHATHIMU: MHOTOI'PAaHHUK,
CEUYEeHUE MHOIOIpaHHUKa, KyO, mapajuienenunes, npusma,
nupamMuaa, Gurypa M MOBEPXHOCTh BPALCHHS, IMIMHJD,
KOHYC, 11ap, cdepa, ceueHus GUrypsl BpalieHus, II0CKOCTb,
Kacaromasicss  cepbl, UIMIMHIpA, KOHyca, IUIOLIA/b
MOBEPXHOCTH NHUPAMUJbI, MPU3MBI, KOHYycCa, LWIMHJpA,
miomanas  cepsl, 00beM  Kyba, MPAMOYTOJHHOTO
napasuleJenune1a, IMpaMubl, IPU3MbI, HIUIUHIPA, KOHYCA,
11apa; YMEHHE n300paxxaTh MHOTOTpaHHUKHU
Y IOBEPXHOCTH BPALLEHUS, UX CEUYEHUS OT PyKH, C TOMOILBIO
YepTEKHBIX HMHCTPYMEHTOB M JJIEKTPOHHBIX CPEJACTB;
YMEHHE Paclo3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHHE
pacrno3HaBaTh IPaBUIbHBIE MHOIOTPAHHUKY;

[IP611 VYmeHue omnepupoBaTh TMOHATUSMHU: JBUKECHHE
B TMPOCTPAHCTBE, MOAOOHBIE (QUTYPHI B MPOCTPAHCTBE;
HCIIOJIb30BaTh OTHOLICHHE IUIOIIAJEd IIOBEPXHOCTEN H
00BbEeMOB MOAOOHBIX (UTYp IPU PELICHUH 33/1aY;
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[1P612. YMeHue BBIYUCIATH T€OMETPUYECKHE BEIUYHHBI
(nmHa, yrom, miuom@aab, 00beM, IJIOHIAIh MOBEPXHOCTH),
UCIIOJIB3YS U3y4YeHHbIE (POPMYJIbI U METOJIBL;

[TP613. YMeHnue onepupoBaTh MOHATUSIMH: TPIMOYTOJIbHAS

cucreMa KOOpAuHarT, KOOPAWHATLL TOYKHU, BCKTOp,
KOOpAUHATBI BCKTOpaA, CKAJISAPHOC IMPOU3IBCACHHUC, YTOJI
MCXKAY BCKTOpaMH, CYMMa BCKTOPOB, IPOU3BECACHHUC

BEKTOpPAa Ha 4YMCJIO; HAaXOJUThb C IOMOINBIO H3YYEHHBIX
GbopMyn KOOpPAMHATBHI CEpPEOUHBI OTpPE3Ka, PACCTOSHHE
MEX]ly IByMSI TOUKaMU;

[1PG14. YMmenue BoIOUpATh NOIXOASIINNA U3YYSHHBIN METO/
JUI  pELIEeHus 3aJadd, paclo3HaBaTb MaTeMaTHYECKHE
(bakThI

Y MaTeMAaTUYECKUE MOJIEIHN B IPUPOJHBIX U OOIIECTBEHHBIX
SBJICHUSIX, B HCKYCCTBE; YMEHHE IPHUBOIUTH IPUMEPHI
MaTE€MaTUYECKUX OTKPBITUH POCCUICKOM M  MHUPOBOU
MaTE€MaTHYECKOU HAYKH

OK 03. IInanupoBarh
" peann30BBIBATH
cOOCTBEHHOE
poQeCCHOHAIBLHOE

U JIMYHOCTHOE pa3BUTHE,
MPEIIPUHIMATEIbCKYIO
JeSITeTbHOCTD

B IIpodeccuoHanbHOM cdepe,
WCTIOJIh30BaTh 3HAHUS
10 MpaBOBOi M (PUHAHCOBOM
TPaMOTHOCTH B Pa3JIMYHBIX
KU3HEHHBIX CUTYyalUsAX

JInyHOCTHBIE  pE3yNbTAaTBl  JIOJDKHBI  OTpa)kaTb
B YaCTU: yXOBHO-HPABCTBEHHOI'O BOCIIUTAHHUS:

- c(hopMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMS,
ATHUYECKOI0 MTOBE/ICHNUS;

- CIIOCOOHOCTH OLIEHMBATH CUTYAIMIO M MPUHUMATh
OCO3HaHHbBIE PEIIeHUs, OPUEHTHPYSICh HA MOPAJIbHO-
HPaBCTBEHHbIE HOPMBI U [IEHHOCTH;

- OCO3HaHWE JMYHOIO BKJIaJa B IOCTPOCHHE
YCTOMYHMBOTO OYIyIIero;

- OTBETCTBEHHOE OTHOLIEHHE K CBOUM POJUTEISAM
U (WIK) ApYyTUM 4YI€HaM CeMbH, CO3aHUIO CEMbH Ha
OCHOBE  OCO3HAaHHOTO  NPHUHSATHA  LIEHHOCTEH
CEMEWHON KW3HU B COOTBETCTBUHM C TPATULMSAMU
HaponoB Poccuu;

I1P61. Brnagenue MeToaMu J10Ka3aTeNbCTB, AITOPUTMaMHU
peleHus 3aaad; yMmMeHue (QOopMyIHpOBaTh OIpeesIeHUs,
AKCHOMBI

U TEOpPEMBI, NMPUMEHATh HX, INPOBOJWUTH JOKA3aTEIbHBIC
pacCy’KIeHHUs B XOJ€ pELICHUS 3a/1ay;

[1P64. VYmeHue omnepupoBaTh MOHATHAMHU: (DYyHKIUS,
HemnpepbiBHas (yHKLUSA, TPOMU3BOJHAsA, IEepBOOOpa3Has,
ONpEJIETICHHBIN UHTETPAJl; YMEHNE HAXOJNUTh ITPOU3BOHBIC
JJIeMEHTapHbIX  (YHKIUH,  HUCHOJB3YysS  CIIPaBOYHBIE
MaTepHalIbl; UCCIIEA0BATh B MPOCTEHIINX CiTydasx (pyHKIUH
Ha MOHOTOHHOCTB, HaxOJUTh HauOoJIbIINe
U HauMEHbIIWE 3HAa4YeHHs (QYHKIUHA; CTPOUTh TIpaduKu
MHOT'OYJIEHOB c HCIIOJIb30BAHUEM amnmapara
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MertarnpeaMeTHbIe Pe3yIbTaThl JOJDKHBI OTPAXKaTh:
OBnazieHHe  YHHUBEPCAJIbHBIMH  PEryJISATUBHBIMU
JNENUCTBUAMMU:

a) caMOOpraHu3aIus:

- CaMOCTOATENIBHO OCYUIECTBIIATH MO3HABATEIbHYIO
NESTeNbHOCTb, BBIABIATE  NPOOJIEMBI, CTaBUTH
u dbopmynupoBath COOCTBEHHBIE 3a1a4u
B 00pa30BaTeNbHONW JAEATENbHOCTH U JKU3HEHHBIX

CUTYyaIUsX; CaMOCTOATEIbHO COCTaBJATh IUJIaH
pelieHus npoOJeMbl €  YYEeTOM HMMEIOIIUXCS
pecypcos, COOCTBEHHBIX BO3MOYKHOCTEH

U MIPEANOYTECHUN; 1aBaTh OIIEHKY HOBBIM CUTYAIIHSIM;
0) CAMOKOHTPOJIb:

UCIOJIb30BaTh TpPHUEMbl pedIEKCUU A OLICHKH
CHUTYyaIll{, BBIOOpA BEPHOTO PEILICHHS;

- yMeTh OLIEHHWBaTh PHUCKU U CBOEBPEMEHHO
MPUHUMATH PEIICHHS MO0 UX CHIDKEHUIO;

B) SMOIIMOHAJIBHBIA HHTEIEKT, MpeAroararouiii
c(hOpMHUPOBAHHOCTb:

BHYTpPEHHEN MOTHBAIMH, BKIIIOYAIOILEH CTpeMIIeHHE
K JIOCTHXKCHHIO TEIH | YCHeXy, ONTHMH3M,
WHUIMATUBHOCTh, yMEHHE JeWCTBOBATb, HCXOMS
U3 CBOMX BO3MOXKHOCTEI;

- HMIATUH, BKIIOYAIOIIEH CHOCOOHOCTh NMOHMMATh
SMOIIMOHAIBHOE COCTOSIHME JAPYTUX, YYHUTHIBAThH
€ro  NpU  OCYWIECTBIEHHMH  KOMMYHHUKAIHH,
CTIOCOOHOCTH K COUYBCTBHIO U COTIEPEKHBAHUIO;

- COLMAIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh
BBICTPaWBaTh OTHOIICHUS C JPYTHMH JIFOJBMH,
3a00TUTBCS, TPOSBIATH HMHTEPEC U paspelarb
KOH(IIMKTBI

MaTEMaTHYECKOI0 aHaIN3a; IPUMEHSTh IPOU3BOIHYIO IIPU
pelieHnn 3a1a4y
Ha JBU)KEHUE; pelliaTh IPaKTUKO-OPUEHTHPOBAHHbIE 3a/1a41
Ha HauOoJIbIINE U HAUMEHbIINE 3HAYCHUS, Ha HaX0XJIEHHE
IIyTH, CKOPOCTH U YCKOPEHUS;

[TPG5. YMeHue omepupoBaTh IMOHSATUSMHU: paIlHOHATBHAS
¢GyHKUMA, Moka3aTenbHass (YHKIMS, CTeNeHHas (QyHKIus,
JorapupmMuyecKas byHKIM, TPUTOHOMETPUUYECKHE
¢byHkmu, obpaTtHble (YHKIMH; YMEHHE CTPOHTH Tpaduku
U3yYeHHBIX  (DYHKIMHA, WCIONB30BaTh Tpauku  IpH
U3yUYEHHH MIPOLECCOB M 3aBUCUMOCTEH, ITPU peLLICHUH 3aa4
U3 Jpyrux Yy4deOHbIX MpPEeIMETOB M 3a/Jad M3 pealbHOU
KU3HU; dopMysnaMu  3aBUCHUMOCTH  MEXAY
BEJIMYMHAMU;

[1P66. YMeHnue pemaTb TEKCTOBBIE 3a/1a41 PA3HBIX THIIOB (B
TOM YHUCJIE HA NPOLEHTHI, JOJIM U 4YacTH, HA JBHUKECHHE,
paboTy, CTOMMOCTh TOBapOB W YCIYT, HaJOTH, 3aJaud U3
o0jacTy ynpaBiaeHHs JUYHBIMU U CEMEHHBIMU (PUHAHCAMH);

BBIPAXKATh

COCTABJIATh BBIPAXKECHMS, YPAaBHECHMS, HEPABEHCTBA U HX
CUCTEMBI II0 YCIIOBHUIO 3aJa4yM, HUCCIEAOBATh IOJy4YEHHOE
pelIeHre U OLIEHUBATh MPaBIONOJ00HOCTb PE3YJIbTATOB;

[IP67. VYmeHue onepupoBaTb NOHSTUSIMU: CpEIHEE
apupMeTHyecKoe, MeluaHa, HauOousiplllee W HaUMEHbIIee
3HA4YEHMs, pa3Max, QUCIEPCHUs, CTaHAAPTHOE OTKIOHECHHE
YHCIIOBOTO Habopa; yMEHHE U3BJIEKAaTh, HHTEPIIPETUPOBATD
nHpOpMALMIO, TPEJACTaBICHHYHO B  TabmMIax, Ha
auarpammax, rpagukax, OTpaXkarollyro CBOMCTBA peabHBIX
MPOLIECCOB W SBJICHMH; MPEICTaBIATh HH(POPMALHIO C

IIOMOIIIBIO TaOJINII n JIarpamm; HCCJIEN0BaTh
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CTaTHUCTUYECKUE JIaHHBIE, B TOM 4YHUCIIE€ C IPUMEHEHHUEM
rpadu4ecKuX METOJIOB U SJICKTPOHHBIX CPE/ICTB;

[TP68. YMeHue onepupoBaTh MOHATUSIMH: CIIyYaHHBIA OIBIT
U Clly4ailHO€ COOBbITHE, BEPOATHOCTh CIIy4allHOTO COOBITHS;
YMEHHME BBIUUCIATH BEPOSTHOCTH C  MCIIOJIB30BAHUEM
rpadM4ecKuX METOJOB; MPUMEHATH (OPMYJIbI CIOKEHUS U
YMHOXXEHHUSI BEpOSATHOCTEH, KOMOHMHATOpHBbIE (DAKThl U
(dopMyJBl IIpU PELICHUH 337ay; OLEHHBATh BEPOSTHOCTH
peaJIbHbIX COOBITHI; 3HaKOMCTBO
CO CJIy4aliHbIMH BEJIMYMHAMU; YMEHUE IPUBOAUTH IPUMEPHI
IpPOSIBIIEHUS] 3aKOHAa OOJBIIMX YHUCEN B HPUPOJIHBIX
Y OOILECTBEHHBIX SIBJICHUSX;

[1P614. YMmenue BbIOMpATh MOAXOIIIINN H3yYSHHBIH METO
JUIsL pellleHusl 3aJauyd, pacro3HaBaThb MaTeMaTHYECKHe
(hakThI

U MaTeMaTU4YecKre MOJIeH B IPUPOJHBIX U OOIIECTBEHHBIX
SIBIIGHUSIX, B HCKYCCTBE; YMEHHE MPHUBOJIUTH MPUMEPHI
MaT€MaTHYECKUX OTKPBITUHA POCCUHUCKOW M MHPOBOU
MaTEMAaTHYECKON HAyKH

OK 04. DddexTrBHO
B3aMMO/IEHICTBOBATh

u paboTaTh B KOJUIEKTHBE
U KOMaH/Ie

JInyHOCTHBIE  pe3ynbTaThl  JIOJDKHBI  OTPa)KatTh
B YaCTH: LIEHHOCTHU HAYYHOI'O IO3HAHHUs: OCO3HAHUE
LIEHHOCTH HAy4YHOW JI€ATEIIbHOCTH, TOTOBHOCTH
OCYILECTBJIATh MPOECKTHYIO M HCCIEA0BATEIBCKYIO
JEATEIbHOCTh UHINBUAYAJIBHO U B TPYIIIIE
MertanpeamMeTHbIE PE3YIbTATHI JOJKHBI OTPAXKATh:
OBnazieHue YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU
IeHCTBUSIMU

0) COBMECTHasl IeITCIIbHOCTb:

- TMOHMMAaTh M HCHOJbB30BATh MPEUMYIIECTBA
KOMaHJIHOW W MHJIMBUIYaJIbHOU pabOThI;

[IP67. VYmeHue onepupoBaTb NOHSTUSIMU: CpEIHEE
apudmernyeckoe, MeauaHa, HauOousblliee M HaUMEHbIIEE
3HA4YEHMs, pa3Max, QUCHEPCHUs, CTAaHAAPTHOE OTKIOHEHHE
YHCIOBOTO HabOpa; yMEHUE U3BJIEKATh, MHTEPIIPETUPOBATh
uHpOpMaLMIO, TPEJACTaBIEHHYH0 B  Ta0iaumax, Ha
nuarpammax, rpaukax, OTpaskarollyro CBOMCTBA pealbHbIX
MPOLIECCOB U SIBICHUN; NPEACTaBIATh WHPOPMAIUIO C
MOMOIIbI0  TabmuI M JUarpaMM;  HCCIIEl0BaTh
CTaTUCTUYECKUE JaHHBIE, B TOM YHUCJIE C IMPUMEHEHUEM
rpadUyecKux METO/I0B U 3JIEKTPOHHBIX CPEJICTB;
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- TPUHUMATH IIETM COBMECTHON JEeSATEIBHOCTH,
OpraHU30BBIBATh U KOOPJAMHUPOBATH JECHCTBHUS I10 €€
JOCTHXKCHHUIO: COCTaBIATh  IUIAH  JICHCTBHIA,
pacmpenenaTh Poju ¢ y4eTOM MHEHUH YYaCTHUKOB
00CYyXJaTh pe3yIbTaThl COBMECTHOM PaboTHI;
OBnazieHue  YHHMBEPCAJIBHBIMA  PETYJISITUBHBIMHU
JICHCTBUSMHU:

T) IPUHATHE Ce0s U IPYTHX JIIOICH:

- TIPUHUMATh MOTHBBI U apPTyMEHTHI APYTUX JIFOJICH
P aHAJIN3e Pe3yIbTaTOB JACSITENbHOCTH;

- MPU3HABATH CBOE MPABO W MPABO JIPYTHX JIOACH
Ha OIIIHOKHU;

- pa3BUBaTh CIIOCOOHOCTH TIOHUMATh MUP C TIO3HIIHA
JPYToro 4eaoBeKa

ITPGS. YMeHue onepupoBaTh MOHATUSMU: CITYYaHHBIN OMBIT
U cllydaifHOE COOBITHE, BEPOSITHOCTh CIyYalHOTO COOBITHS,
YMEHHE BBIYUCIATH BEPOSTHOCTh C  HCIOJIb30BAHHEM
rpaduyecKux METOAOB; MPUMEHATH (OPMYIIbI CIIOXKEHUS U
YMHOXXEHUSI BEpOSATHOCTEH, KOMOHMHATOpHBbIC (HAKTHI |
(dbopMyBI TIpU PELICHUWU 331a4; OLEHHBATH BEPOSTHOCTH

peanbHbIX  COOBITUH; 3HAKOMCTBO CO  CIIy4allHBIMHU
BEIUYMHAMU; YMEHUE IPUBOAUTH IIPUMEPBI IPOSBICHUSA
3aKOHA OobIINX qucen B IIPUPOIHBIX

U OOIIECTBEHHBIX SIBJICHUSX;

[1PG14. YMmenue BoIOMPATH TOIXOISIINNA U3YYSHHBIN METOA
JUI  pELIEeHus 3aJadd, paclo3HaBaTb MaTeMaTHYECKHE
(bakThI

Y MaTeMAaTUYECKUE MOJIEIHN B IPUPOJHBIX U OOIIECTBEHHBIX
SBJICHUSIX, B HCKYCCTBE; YMEHHE IPHUBOIUTH IPUMEPHI
MaTE€MaTUYECKUX OTKPBITUH POCCUICKOM M  MHUPOBOU
MaTE€MaTHYECKOU HAYKH

OK 05. OcymecTBiasiTh
YCTHYIO ¥  MHCHBMEHHYIO
KOMMYHHUKAIUIO

Ha TOCYJApPCTBEHHOM SI3BIKE
Poccuiickoii denepauuu
C y4YeTOM OCOOEHHOCTEH
COIMAIBHOTO U KYJIbTYPHOTO
KOHTEKCTa

JInyHOCTHBIE  PE3yabTaThl  JIOJKHBI
B 9aCTH: 3CTCTUUECCKOTO BOCIIUTAHUS:

- OJCTETHUYECKOE OTHOLICHUWE K MHUpPY, BKIKOYas
ACTETUKY ObITa, HAYYHOTO U  TEXHUYECKOTO
TBOpPUECTBA, CIOPTa, TpyAa U OOIIECTBEHHBIX
OTHOIIICHHH;

- CIHOCOOHOCTh BOCHPUHHMATh PAa3IUYHBIC BHIIbI
HCKYCCTBA, TPAAULMU U TBOPUYECTBO CBOETO U IPYTUX
HAapOJOB, ONIYIIaTh SMOLMOHAIBHOE BO3JECHCTBHUE
HCKYCCTBA;

MertanpeamMeTHbIE PE3YIbTATHI JOJKHBI OTPAXKATh:
OBnazieHue YHUBEPCATbHBIMU KOMMYHUKATUBHBIMHU
EWCTBUSIMU

OTpaxaTb

I1P61. Brnagenue MeToaMu J10Ka3aTeNbCTB, AITOPUTMaMHU
peleHus 3aaad; yMmMeHue (GOpMyIMpOBaTH OIpeJesIeHus,
AKCHOMBI W TEOPEMBI, IPUMEHSATH IIPOBOAUTH
JOKa3aTeNbHBIE PACCYKICHHS B XOJ€ PEIICHUS 3a1a4;

I1P68. YMenue onepupoBaTh MOHATUAMU: CIyYalHbIN OMBIT
U CilydaifHOe cCOObITHE, BEPOSTHOCTh CIIy4alHOTO COOBITHS;
YMEHUE BBIUHCIATH BEPOATHOCTh C  HCIIOJIB30BAHUEM
rpaduyecKux MeTOOB; MPUMEHATH (POPMYIIBI CIOKEHUS U
YMHOXEHUSI BEpOSITHOCTEH, KOMOMHATOpHbIE (AaKTBl H
(dbopMyJBl TIpU PELICHUWH 337a4; OLEHHBATh BEPOSTHOCTH
peaJIbHBIX COOBITHIA; 3HAKOMCTBO
CO CJIy4aiHBIMH BETMYMHAMU; YMEHNE IPUBOAUTH IPUMEPHI

HX,
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a) o0meHue: - OCYHIECTBIATh KOMMYHHKAIUU
BO BceX cepax KHU3HU;

- pacno3HaBaTh HeBepOalbHbIE CPEACTBA OOLICHMS,
IIOHUMAaTh  3HAYEHUE  COLMAIbHBIX  3HAKOB,
pacrno3HaBarb MPEANOCHUIKU KOH(DIUKTHBIX
CUTYyallui U cMAr4aTh KOH(MIUKTHI,

- pa3BepHYTO W JIOTUYHO H3JIaraTh CBOIO TOYKY
3pEHHUSI C UCTIOJIB30BAHUEM SI3LIKOBBIX CPEACTB

MPOSIBIICHUSI 3aKOHAa OOJNBIIMX 4YHCENl B
1 OOIIIECTBCHHBIX SIBIICHUSX;
[TP6Y9. YMmenue onepupoBaTh MOHATUSIMH: TOUYKA, MpsMas,

IIPUPOIHBIX

IJIOCKOCTb, IIPOCTPAHCTBO, JIBYI'PaHHbIN yrod,
CKpEILIUBAIOIINECS psiMBbIE, napajuieaIbHOCTh u
MEePHEHIUKYISIPHOCTD MPSIMBIX

U IJIOCKOCTEH, YIoJl MEX/y NPSIMBIMH, YTOJI MEKIY HPSIMOil
U IUIOCKOCTBIO, YIOJ MEXAY IUIOCKOCTSIMH, PacCTOSIHUE OT
TOUYKH

JI0 IUIOCKOCTH, PACCTOSTHUE MEXIY NPSMBIMH, PACCTOSIHUE
MEXIY IJIOCKOCTSMU; YMEHHME MCII0JIb30BaTh IPU PELICHUU
3aJa4 U3y4eHHbIC (DAKThI U TEOPEMbI INIAHUMETPHUH; YMEHUE
OLIEHUBATh pa3Mepbl O0BEKTOB OKPYIKAIOILEr0 MUPA;
[1P610. Ymenue oneprupoBaTh MOHATUSAMU: MHOTOTPAHHUK,
CeueHHe MHOIOTpaHHMKA, KyO, Mapajulelenures, npu3Mma,
nupamuia, Gurypa u MOBEpXHOCTb BpALCHMs, LHIUHJD,
KOHYC, 1ap, cepa, ceueHus QUrypsl BpalieHus, I0CKOCTb,
Kacaromasics cdeppl, IWIMHIApA, KOHyCa, IUJIOLIA/b
NIOBEPXHOCTU NHPaMUAbI, INPU3MBI, KOHYCa, LWINHIPA,
wiomaab  cepbl, o00beM  Kyba, MPAMOYTOJIBHOTO
napajuiesienunesaa, TMpaMu/Isl, IpU3Mbl, IUJIMHAPA, KOHYyCA,
nIapa; yMEHHE n300paxarhb MHOTOTPaHHUKHU
Y ITIOBEPXHOCTHU BPALIECHUSI, X CEYEHMSI OT PYKH, C IOMOIIBIO
YEPTEXKHBIX HMHCTPYMEHTOB M JJIEKTPOHHBIX CPEJACTB;
yYMEHHE pacro3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHHE
pacrno3HaBaTh paBUIbHbIE MHOTOTPAHHUKH;

[1P611 VYwmenue omnepupoBaTh MOHATHAMU: JBH)KEHHUE
B TPOCTPAHCTBE, NOJOOHBIE (UTYpPHl B IPOCTPAHCTBE;
WCMOJIb30BaTh OTHOIICHWE IUIOMIAJACi TOBEPXHOCTEH U
00BEMOB NMOAOOHBIX GUTYp MPH PELICHUHU 33]1aY;
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[1P612. YMeHue BBIYUCIATH T€OMETPUYECKHE BEIUYHHBI
(nmHa, yrom, miuom@aab, 00beM, IJIOHIAIh MOBEPXHOCTH),
UCIIOJIB3YS U3y4YeHHbIE (POPMYJIbI U METOJIBL;

[TP613. YMeHnue onepupoBaTh MOHATUSIMH: TPIMOYTOJIbHAS

cucreMa KOOpAuHaT, KOOPAHNHATBI TOYKH, BCKTOp,
KOOpAUHATBI BCKTOpaA, CKAJISAPHOC IMPOU3IBCACHHUC, YTOJI
MCXKAY BCKTOpaMH, CYMMa BCKTOPOB, IPOU3BECACHHUC

BEKTOpPAa Ha 4YMCJIO; HAaXOJUThb C IOMOINBIO H3YYEHHBIX
GbopMyn KOOpPAMHATBHI CEpPEOUHBI OTpPE3Ka, PACCTOSHHE
MEX]ly IByMSI TOUKaMU;

[1PG14. YMmenue BbIOMPATH TOIXOSIINNA U3YYSHHBIN METOA
JUI  pELIEeHus 3aJadd, paclo3HaBaTb MaTeMaTHYECKHE
(bakThI

Y MaTeMAaTUYECKUE MOJIEIHN B IPUPOJHBIX U OOIIECTBEHHBIX
SBJICHUSIX, B HCKYCCTBE; YMEHHE IPHUBOIUTH IPUMEPHI
MaTE€MaTUYECKUX OTKPBITUH POCCUICKOM M  MHUPOBOU
MaTE€MaTHYECKOU HAYKH

OK 06. ITposBasATE
rpakTaHCKO-
NaTPUOTUYECKYIO TO3ULHUIO,
JI€MOHCTPHPOBATH
OCO3HaHHOE HOBE/ICHHE
Ha  OCHOBE  POCCHICKHX

JyXOBHO-HPABCTBEHHBIX
LIEHHOCTEH, B TOM YHCIE
C y4eTOM TapMOHU3ALNHU
MEKHALMOHAIbHBIX

" MEKPEIUTHO3HBIX
OTHOILLEHUH, IIPUMEHSATH
CTaHJapThI

JIM4HOCTHEIE PE3YJIbTAaThl JOJI2KHBI OTpaxaTb
B 4acCTu:
- IrpakIaHCKOTr' 0 BOCIIUTAHHA: IIPpUHSATHEC

TPAAUIIUOHHBIX HAITMOHAJIbHBIX, 06HI€'~I€J'IOB€‘-I€CKI/IX
TYMaHHUCTUYCCKUX U JEMOKPATUICCKUX LICHHOCTCI‘/JI;
-IaTPUOTHYCCKOI'O0 BOCTIMTAHUA:

LIECHHOCTHOE OTHOLICHHWE K TOCYyJapCTBEHHBIM
CUMBOJIAM,  HUCTOPUYECKOMY U  IPUPOJHOMY
HACJIEIUI0, TaMSITHUKAM, TpagulysIM HapoOJOB

Poccun, noctmkenusam Poccun B Hayke, HCKYCCTBE,
CHOpTE, TEXHOJOTUAX U TPYAE;

MeratpeagmMeTHble PE3yJbTaThl JNOKHBI OTPaXKaTh:
OBnaneHue  yHUBEPCAIBHBIMH  PETYJISATUBHBIMU

I1P61. Brnagenue MeToaMu J10Ka3aTeNbCTB, AITOPUTMaMHU
peleHus 3aaad; yMmMeHue (QOopMyIHpOBaTh OIpeesIeHUs,
AKCHOMBI

U TEOPEMBI,
pacCy’KIeHHUs B XOJ€ pELICHUS 3a/1ay;

[1P64. VYmeHue onepupoBaTb HOHATHIMM:
HempepbiBHas (yHKUHMSA, TNPOU3BOAHASA,
ONpEJIETICHHBIN UHTETPAJl; YMEHNE HAXOJNUTh ITPOU3BOHBIC
JJIeMEHTapHbIX  (YHKIUH,  HUCHOJB3YysS  CIIPaBOYHBIE
MaTepHalIbl; UCCIIEA0BATh B MPOCTEHIINX CiTydasx (pyHKIUH
Ha MOHOTOHHOCTB, HaxOJUTh HauboJbLIINe
U HauMEHbIIME 3Ha4YeHHs] (QYHKUMHA; CTPOUTH Tpaduku
MHOT'OYJIEHOB c HCIIOJIb30BAHUEM amnmapara

MNPpUMCHATE HX, MNPOBOJUTH OOKA3aTCIbHBIC

dyHKIHS,
nepBooOpazHasl,
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AHTUKOPPYIILIUOHHOTO
MIOBEJEHUS

JNEUCTBUSIMHU: B)  SMOIMOHAIbHBIN
MpeIoaralonuii copMUpPOBAaHHOCTE:
--CaMOCO3HAHHUs,  BKJIIOYAIOMIETO  CHOCOOHOCTh
MMOHUMATh CBOE SMOIIMOHAIBHOE COCTOSIHUE, BUJCTD
HaIpaBIICHUS pa3BUTHSA COOCTBEHHOM
AMOITMOHAIBHOU c(ephl, ObITh YBEPEHHBIM B ce0¢€;

- CaMOpPETYJIHPOBAHHUA, BKJTIOYAIOIIIETO
CaMOKOHTPOJIb, yMEHHE MIPUHUMATH
OTBETCTBEHHOCTH 3a CBOE IOBEJCHHE, CIIOCOOHOCTh
aIaliTUPOBAThCAd K AMOLMOHAIBHBIM H3MEHEHUSIM
Y TIPOSIBIISITH THOKOCTbH, OBITH OTKPBITHIM HOBOMY;

- BHYTpEHHEH MOTHBAIIHH, BKITIOUAIOLIEH
CTpEMJICHHE K JOCTIDKEHUIO MEIH H  YCHexy,
ONTUMMU3M, UHULIUATUBHOCTh, YMEHHE JIEHCTBOBATD,
UCXOJISl U3 CBOUX BO3MOYKHOCTEH;

- OMMATHH, BKIIOYAIONIEH CIMOCOOHOCTh MOHMMATH
AMOIIMOHAIBHOE COCTOSIHHE JPYTHUX, YIUTHIBATEH €TO0
MPH OCYIIECTBICHUU KOMMYHHKAIIH, CTIOCOOHOCTH
K COYYBCTBHIO U COTIEPEKUBAHUIO;

- COIMANIbHBIX HABBIKOB, BKIIOYAIOIIUX CIIOCOOHOCTh
BBICTPAaWBaTh OTHOIICHUS C JPYTHMH JIFOJBMH,
3a00TUTbCA, TPOSBIATH HWHTEPEC H pa3peuaTh
KOH(IIMKTBI

WHTEIICKT,

MaTEMaTHYECKOI0 aHaIN3a; IPUMEHSTh IPOU3BOIHYIO IIPU
pelieHnn 3a1a4y
Ha JBUKEHUE; PEIIATh IPAKTUKO-OPUEHTUPOBAHHBIE 3a/1a41
Ha HauOOJbIINE U HAUMEHBIIINE 3HAYCHHSI, HA HAXO0XKICHUE
IIyTH, CKOPOCTH U YCKOPEHUS;

[TPG6. YMeHue penath TEKCTOBBIC 33/1a4U Pa3HBIX TUIIOB (B
TOM 4HCJIE€ Ha MPOLEHTHI, JAOJM W YacTH, HA JBH)KECHHE,
paboTy, CTOMMOCTh TOBApOB U YCIYyT, HAJOTH, 3a7aud U3
o0JacTy ynpaBiaeHUs JUYHBIMU U CEMEHHBIMU (PUHAHCAMU);
COCTaBJISITh BBIPAXKECHUS, YpPaBHEHHs, HEPAaBEHCTBA U HX
CUCTEMBI 0 YCIIOBUIO 3aJa4yM, UCCIEAOBaTh MOJYYEHHOE
pelleHre 1 OLEHUBATh MPaBIONOA00HOCTh PE3yIbTATOB;
[IP67. VYmeHue onepupoBaTb NOHSTUSIMU: CpEIHEE
apupMeTHyecKoe, MenuaHa, HauOoJsblIee W HAMMEHBIIEe
3HAUEHMs, pa3Max, JUCIEPCHUs, CTaHAAPTHOE OTKJIOHEHHE
YHCIOBOTO HabOpa; yMEHUE M3BJIEKaTh, MHTEPIIPETUPOBATD
nH(popMalMlo, OPEJICTaBICHHY0 B  Tal0iumax, Ha
nuarpammax, rpaukax, OTpaskarollyro CBOMCTBA pealbHbIX
IpOIIECCOB M SBJCHUHN; MpPEACTAaBIATh HH(POPMALUIO C
NOMOILIBI0  TabnaMiy W JuarpamM;  HMccleloBaTh
CTaTHUCTUYECKHUE JaHHbIE, B TOM yucIie
C TNpPUMEHEHHEM TIpadUUECKUX METOJO0B U 3IJIEKTPOHHBIX
CPEICTB;

[1P68. YMenue onepupoBaTh MOHATUAMU: CIyYaHbIN OMBIT
U CIIly4dailHO€ COOBITHE, BEPOSATHOCTh CIIYYaitHOTO COOBITHS,
YMEHHE BBIYUCIATH BEPOSTHOCTh C HCIOJIB30BAHUEM
rpadUuecKuX METOIOB; MPUMEHSATH (YOPMYIIBI CIOXKECHUS U
YMHOXXEHUSI BEpOSATHOCTEH, KOMOHMHATOpHBIE (DAKTHI U
(¢bopMynbl TIpU pEIIeHUH 3a]a4; OLEHUBATh BEPOSTHOCTU
peaIbHBIX COOBITHI; 3HaKOMCTBO
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CO CJIy4aliHbIMH BEJTMYMHAMU; YMEHUE IPUBOAUTH IPUMEPHI
MpOSIBJICHUST 3aKOHAa OOJBIIUX 4YHCET B IMPHPOIHBIX
1 OOILECTBEHHBIX SIBJICHUSIX;

[TP614. YMmenue BoIOUpATh MOAXOIANINN N3YYCHHBIH METO/
JUIsL pelleHus 3aJauyd, paclo3HaBaTb MaTeMaTHYECKHE
(bakThI

U MaTeMaTU4YecKhe MOJIEIH B IPUPOJHBIX U OOIIECTBEHHBIX
SBJICHUSAX, B HCKYCCTBE; YMEHHE IPHUBOIUTH IPUMEPHI
MaTE€MaTUYECKUX OTKPBITUM POCCUMCKOM M MHUPOBOU
MaTEMaTUYECKON HAyKH

OK 07. CopgeiicTBOBaTh
COXPAHEHHUIO  OKpY’KAIOIIEeH
Cpenbl,
pecypcocOepeKeHHtIo,
MIPUMEHSITh 3HAHUSA
00 U3MEHEHUM KJIMMAaTa,
TIPUHIIMUIIBI OepeXITMBOTO
MIPOU3BOJICTBA, 3()(PEKTUBHO
JECTBOBATD

B UPE3BBIYANHBIX CHTYAITHSIX

JIM4HOCTHBIE  PE3YyJbTaThl  JOJDKHBI
B YaCTH: DKOJIOTUYECKOTIO BOCIIUTAHMUSL:
- aKTUBHOE HETPUATUE NEHCTBUM, IPUHOCAILUX BPEJL
OKpYKaroIlei Cpese;

- yYMEHHME [POrHO3UPOBaTh HEOIAaronpusTHbIE
JKOJIOTUYECKHE MOCIEACTBUSA IPEANPUHUMAEMBIX
JNENCTBUMN, IPEAOTBPALLATD UX;

- pacIIpEHUe OIbITa AEATEIBHOCTH IKOJIOTHYECKON

OTpaXXaTb

HaIPaBJIEHHOCTH;
MertanpenmeTHble pe3ynbTaThl JODKHBI OTPaXaTh:
OBnanenune YHUBEpPCAIbHBIMU yueOHBIMU

IIO3HAaBATCIIbHBIMHAU HCﬁCTBI/IfIMHI

0) 6a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUSA:

- pa3pa0aThIBaTh IUIAH PEIICHUS TPOOJIEMBI C yUETOM
aHalM3a HUMEIOIIUXCSI MaTepHATbHBIX
U HEMaTEpHUaJIbHBIX PECYPCOB;

- OCYUICCTBISATH  IICJICHANIPABIICHHBIN
mepeHoca  CpeACTB W CHOco0OB

B IPO(ECCUOHATIBHYIO CPEY;

- YMCTb HNCPCHOCHUTHL 3HAHHA B IIO3HABATCIBHYIO
Y TIPAKTUYECKYIO 00JIACTH KHU3HEIEATCILHOCTH,

OUCK
EUCTBUSA

[1P61. Brnagenue merogaMu JOKa3aTeNbCTB, alTOPUTMAaMHU
pemieHust 3a1a4; yMeHue (OpMYJIHPOBATH OIPEACICHHUS,
AKCHOMBI

¥ TEOpPEMbl, NPUMEHSATh WX, NPOBOAWUTH JIOKA3ATEIHHBIC
paccykIeHHS B X0JIe PELICHUS 3a/1ay;

[1P64. VYmenue omnepupoBaTh MOHATUAMU: (QYHKIIMS,
HenpepbIBHast (QYHKIWS, TPOU3BOJIHAS, IIepBOOOpa3Hasi,
OTIpeJIeIeHHbI UHTErpall; yMEHHe HaXOAUTh NMPOU3BOHbIE

JIEMEHTApHBIX  (PyHKIUI,  HCHOJB3ys  CIIpaBOYHBIE
MaTepUasbl; UCCIEI0BAaTh B MPOCTEHIINX cITydasx QyHKINH
Ha MOHOTOHHOCTB, HaxOJIUTh HauOoJIbIINE

U HauMEHbIIWE 3Ha4YeHUs (QYHKUUN; CTPOUThH Tpaduku
MHOTOUJIEHOB c HCIIOJIb30BAHUEM amnmnapara
MaTeMaTHYeCKOr0 aHaIu3a; MPUMEHSTh MPOU3BOIHYIO MPH
pelieHnn 3a1a4y
Ha JBIDKEHUE; pellaTh MPaKTUKO-OPUEHTUPOBAHHBIE 3a/1a4H
Ha HauOoJIbIIME ¥ HAMMEHbIINE 3HAUCHHs, HA HAXOXKICHUE
IIyTH, CKOPOCTH U YCKOPEHUS;

[TP65. YMeHue omepupoBaTh TMOHATHAMH: pPaIlOHAIbHAS
¢byHKIuMsA, MokazarenabHas (QyHKUWSA, cTerneHHas (QyHKIus,
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OsBnageHue
NEUCTBUSIMU:
0) CAMOKOHTPOJIb:

- JaBaTh OIICHKY HOBBIM CHTYyalldsM, BHOCHTh
KOPPEKTHUBBI B JIEATEIIbHOCTD, OIICHUBATh
COOTBETCTBHE PE3yJIbTATOB IEIISIM

YHUBEPCAIBHBIMU  PETyJIATUBHBIMU

JorapupmMuIecKas byHKIHA, TPUTOHOMETPUUECKHE
¢byHkuuu, obpaTtHble (YHKIMU; YMEHHE CTPOUTH Tpaduku
U3yYeHHbIX  (YHKIMH, UCHONb30BaTh TIpaduku  IpH
U3yUYEHHH IIPOLECCOB U 3aBUCUMOCTEH, TPU peLICHUH 3a1a4
W3 JpYrux Y4YeOHBIX MPEAMETOB W 3a7ady M3 pealbHOM
KHU3HH;, BBIpaXaTh (OpPMyJIaMH 3aBUCHMOCTH MEXIY
BEJINYMHAMU;

[1P66. YMeHnue pemaTb TEKCTOBBIE 3a/1a4M PA3HbIX THIIOB (B
TOM YHCJI€ Ha TMPOLEHTHI, JOJM W YacTH, Ha JBW)KCHUE,
paboTy, CTOMMOCTh TOBapOB W YCIYT, HaJOIH, 3ajaud U3
00J1aCTH yIpaBJIeHUs JIMYHBIMUA U CEMEHHBIMU (PMHAHCAMMU);
COCTABJIATh BBIPAKEHUS, YpaBHEHMs, HEPAaBEHCTBA U UX
CUCTEMBI 110 YCJOBMIO 3aJaud, MCCJIEN0BaTh MOJIYYEHHOE
pelIeHre U OLEHUBATh MPAB/ONOI00HOCTh PE3yJIbTaTOB;
[1P68. YMenue onepupoBaTh MOHATUAMU: CIyYalHbIM OMBIT
U CilydailHOe COOBbITHE, BEPOSTHOCTh CIIy4alHOTO COOBITHS;
YMEHHE BBIYHCIATH BEPOSTHOCTH C HCIOJIH30BAHUEM
rpadM4ecKuX METOJIOB; MPUMEHATH (OPMYJIIBI CIIOKEHUS H
YMHOXXEHUSI BEpOSATHOCTEH, KOMOHMHATOpHBIE (DAKTBI U
(dopMyJBl TIpU PELICHUWH 337ay; OLEHHMBATh BEPOSTHOCTH
peanbHBIX COOBITHIA; 3HAaKOMCTBO
CO CITy4YaifHBIMH BEJIMYMHAMH; YMEHUE TPUBOAUTDH IIPUMEPHI
OpPOSIBJIEHUS] 3aKOHAa OOJNBIIMX YHCEN B HPUPOJIHBIX
1 OOILECTBEHHBIX SIBICHUSX;

[1PGY. YMmenue onepupoBaTh MOHATHUAMM: TOYKaA, MpsimMas,

IJIOCKOCTb, MIPOCTPAHCTBO, JBYTpaHHBIN yToJl,
CKpEIIMBAIOIINECS IpsIMBIE, napaieIbHOCTh u
MEPIEHIUKYISIPHOCTD HPSMBIX

U IJIOCKOCTEH, YTOJI MEXKAY MPAMBIMH, YTOJ MEXIY IPIMOM
U IJIOCKOCTBIO, YTOJI MEKIY INIOCKOCTSAMH, PACCTOSTHUE OT
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TOUYKH
JI0 IUIOCKOCTH, PACCTOSTHUE MEXIY NPSAMBIMH, PACCTOSIHHUE
MEXy IJIOCKOCTSIMHU; YMEHHUE HCII0JIb30BATh IIPU PEIICHUN
3aJa4 U3y4eHHbIE (DAKThI U TEOPEMBI INIAHUMETPUU; YMEHUE
OLICHUBATh pa3Mepbl O0BEKTOB OKPYIKAIOLETO MUPA;
[1P610. Ymenue onepupoBaTh MOHATHIMU: MHOTOTPAaHHHK,
CeueHHe MHOIOTpaHHMKA, KyO, Mapajulelenures, npu3Mma,
nupamuzia, Gurypa u MOBEpXHOCTb BpallCHMs, LHJIUHJD,
KOHYC, 1map, chepa, ceueHus GUrypsl BpalieHus, INOCKOCTb,
Kacaromasics  ceppl, IWIMHAPA, KOHyca, IUIOLIAJ]b
IIOBEPXHOCTU MHMpaMUIbI, IPU3MBI, KOHYCa, LWINHIPA,
wiomans  chepel, o00beM  Kyba, MPAMOYTOJIHHOTO
napasuiesenunesia, MMpaMuabl, IPU3Mbl, LIUIUHIpA, KOHYCA,
niapa; yMeHUue n300pakaTh MHOTOTpaHHUKHU
Y [TIOBEPXHOCTHU BPALICHUSI, X CEUECHUSI OT PYKH, C IOMOILBIO
YEPTEXKHBIX HMHCTPYMEHTOB M JJIEKTPOHHBIX CPEJACTB;
YMEHHE pacro3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHHE
pacrno3HaBaTh PaBUIbHbIE MHOTOTPAHHUKH;

IIP611 VYwmenue onepupoBaTb MNOHATHSIMU: JIBH)KEHUE
B TPOCTPAaHCTBE, MOAOOHbIE (GUTYpbl B IPOCTPAHCTBE;
HCIIOJB30BAaTh OTHOLICHHWE IUIONIAJEH IOBEPXHOCTEN U
00BEMOB NMOAOOHBIX (GUTYp MPH PELICHUH 33]1aY;

[1P612. YMeHue BBIYUCIATH T€OMETPUUYECKHE BEIUYHHBI
(nMHa, yrom, miuomaab, o0beM, IJIOLIAIb MOBEPXHOCTH),
WCIIOJIb3YS U3YUYEHHbIE (POPMYJIIbI U METOJIBL;

[1PG13. YMenue onepupoBaTh MOHATHIMH: IPSIMOYTOJIbHAS
CUCTEMAa KOOpPAMHAT, KOOPAMHATBl TOYKH, BEKTOD,
KOOpJAWHATBl BEKTOpPA, CKaJISIPHOE INPOU3BEIECHHUE, YIOJ
MEXJ1y BEKTOpaMH, CyMMa BEKTOPOB, IPOM3BEICHHE
BEKTOpa Ha YHUCIIO; HAaXOIUTh C TIOMOIIBIO H3YYEHHBIX
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(dbopMyT KOOpIAWHATBHI CEPEAMHBI OTPE3Ka, PACCTOSHUE
MEXy IByMsI TOUKaMU;

[TP614. YMmenue BoIOUpaTh MOAXOIANTNN N3YICHHBIH METO/
JUISL pelIeHus 3a/ayd, paclo3HaBaTh MaTEMaTUYECKUE
(bakThI

Y MaTEeMaTHYECKHUE MOJICTH B TIPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B MCKYCCTBE; YMEHHUE MPUBOJUTH HPUMEPHI
MaTeMaTUYECKUX OTKPBITUM POCCUHUCKON UM MHUPOBOMU
MaTEMaTUYECKON HAyKH

[1K 1.5. Beimonssts 00paboTKy
eTaneil Ha TOKapHBIX CTaHKaX
C MPOTrpaMMHBIM YIIPaBICHHEM
c coOmroieHneM TpeOOBaHM K
KayecTBY, B COOTBETCTBUU C
3ajlaHuieM M C TEXHUYECKOU
TOKYMEHTalUEN

B 005acTH LIGHHOCTH HAyYHOTO MMO3HAHUSA:
-chopmMHrpOBaHHOCTH
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS]
HAyKd U OOIIECTBEHHOW MPaKTUKHU, OCHOBAHHOTO HA

MHUPOBO33PCHUA,

uajgore  KyJbTyp,
CBOEr0 MECTa B MOJIMKYJIBTYPHOM MHUDE;

CHOCO6CTBYIOHI€FO OCO3HAaHUIO|

YMETh TIEPEHOCHTHh 3HAHWUA B IIO3HABATEIBHYIO W
MPAKTHYECKYI0 00JIaCTH KUZHEAEATEIbHOCTH;
npeasiaraTh HOBBIE TPOEKTHI, OIEHWBATH HJECHU C
MMO3ULIMM HOBHU3HBI, OPUTMHAIBHOCTH, MPAKTUYECKOU
BHAYMMOCTH;

- BJIaJIeTh HaBBIKAMU Y4YeOHO-HCCIEIOBATENbCKONW H
MPOCKTHOW JESITEIIbHOCTH, HABBIKAMH PpPa3pelIeHUs

npobiewm;
- BBI6I/Ip aTb TCEMATUKy W MCTOABI COBMCCTHBIX|
NMeicTBU ¢ y4eToM  OOIIMX  WHTEPECOB U

BO3MOKHOCTEHN Ka)KJOr0 4J€HA KOJUIEKTUBA;

- KOOPAMHHUPOBATh U BBIMOJIHATH PadOTy B YCIOBHSX
PEAThbHOTO, BHPTYaIbHOTO W KOMOWHUPOBAHHOTO
B3aMMOJICVCTBUSI;

YMETb pelIaTh TEKCTOBBIE 3a7jaull pa3HbIX TUIIOB (B TOM 4YHUCIIE
Ha MPOLIEHTHI, O U YacTH, Ha JBU)KEHUE, padoTy,
CTOMMOCTb TOBapOB U yCIYT, HAJIOTH, 331a4K U3 001aCTH
YIpaBJICHUS JINYHBIMU U CEMEHHBIMU (PUHAHCAMM);
COCTaBJISITh BBIPAXKEHMSI, ypaBHEHU S, HEPABEHCTBA U UX
CUCTEMBI 10 YCJIOBUIO 33J]a4l, UCCIIEJIOBATD MTOJIyYEHHOE
[pellIeHre U OLIEHUBATh MPaBIONOJ00HOCTh PE3YyJIbTATOB;

- YMETb ONIEPUPOBATh MOHATUSAMU: CpeHee apuPMETHIECKOE,
MennaHa, HauboJibliee U HaMMEHbIlee 3HAUYCHMsI, pa3Max,
criepcus, CTaHIapTHOE OTKIOHEHHE YHCIOBOr0 Habopa;
YMETb U3BJIEKaTh, MHTEPIPETUPOBATH HH(POPMALIHIO,
[pe/ICTaBICHHYIO B TabIUIaX, Ha AMarpaMmax, rpadukax,
OTpakarolllylo CBOMCTBA peaJIbHbIX MTPOLIECCOB U SBJICHUM;
[peICTaBIATh MHPOPMAIIUIO C TOMOIIBIO TaOIUIl U THarpaMM;
FicciieIoBaTh CTATUCTHUECKUE JaHHbIE, B TOM YHCIE C
[pUMEHEHHEM I'pa)UUeCKUX METO/I0B U 3JIEKTPOHHBIX
CPEICTB;

- YMETb OIIEPUPOBATh MOHATUAMU: CIIy4aliHbIM OIBIT U
CilydaifHOe COOBITHE, BEPOSITHOCTD CIIy4aifHOTO COOBITHS;

YMCHUC BBIYUCIIATH BEPOATHOCTD C HCIIOJIb30BAHUECM
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rpaduuecKux METO0B; MPUMEHATH (POPMYIIBI CIIOKEHUS U
YMHOXKEHUS BEPOSITHOCTEH, KOMOMHATOPHBIE (PAKTHI U
(bopMyJIBI IPU pEIICHUH 3a/1a4; OLICHUBATh BEPOATHOCTH
[PEaTbHBIX COOBITHIA; 3HAKOMCTBO CO CIIyYaifHBIMU
BEJIMYMHAMU; YMEHUE IPUBOIUTH IPUMEPHI IIPOSIBICHUS
3aKOHA OOJIBIINX YMCET B IPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSX.

[1K 2.5. BeinoaHsaTs 00paboTKyj
neraeit Ha (dbpe3epHbIX
CTaHKax C  IPOrpaMMHBIM|
yIpaBlIeHUEM C COOJIOCHHEM
TpeOOBaHUI K KayecTBy, B
COOTBETCTBHUM C 3aJlaHUEM H C|
TEXHUYECKON JOKYMEHTalMen

- pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI C yYE€TOM
AHaIM3a UMEIOLIUXCSA MaTepUuaIbHbIX u
HEMaTepUAIbHBIX PECYPCOB;

- AHAIU3UPOBATH MOTYYCHHBIE B X0/I€ PEIICHUS 3a/1a4H
[PE3YIIbTaTHI, KPUTHUYECKU OIICHUBATH ux|
ITOCTOBEPHOCTH, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHSIX;

- BHOCHTb KOPPEKTHBBI B JI€ATEIbHOCTb, OLIEHUBATh
COOTBETCTBUE PE3YJIbTATOB IIEJISIM, OIIEHUBATH PUCKU
[MOCJIE/ICTBUM J1€ATEIbHOCTH;

- YMCTbH OIICpHUPOBATH IMOHATHAMHU: MHOTI'OI'PAHHHK, CCUCHUC
MHOTOTpaHHHKA, KyO, MapajuieNenumnen, mpu3Ma, mupamuia,
(durypa M MOBEPXHOCTh BpAalICHUs, IWIMHIP, KOHYC, Iuap,
cdepa, ceueHus GUTypsl BpalleHUs, IIOCKOCTh, KacaroUascs
cepsl, ITUHPA, KOHYCa, IUIOIIA/Ab IIOBEPXHOCTH TUPAMU/IbI,
[PU3MBI, KOHYCa, MWIMHApA, TUomanb chepsl, o0beM Kyoa,
[PSMOYTOJIBHOTO —Mapaulesenuresa,

MApaMUJbl, TPU3MBI,

[ATTUHIPA, mapa; n300paxkarThb

MHOT'OTPAaHHUKHW W IMOBCPXHOCTHU BpallCHUA, UX CCUCHUA OT)

KOHYCa, yMEHHE
PYKH, C TIOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB U IEKTPOHHBIX|
CPEICTB; YMETh PACIO3HABATh CUMMETPHIO B IPOCTPAHCTBE;
YMETh PAaCIO3HABAThH MPABUIIbHbIE MHOTOIPAaHHUKH;
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2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHON

JNCHUIIVIMHbI

2.1. O0beM JUCHUILUINHBI U BBl y4eOHOH padoThl

Buj yueOHoi padoThl O0bvem B
yacax

O01beM 00pa3oBaTeJIbHON MPOrpaMMBbI AU CHUTITHHBI 276

B T.4.

KOMOWHHPOBAHHBIC 3aHATHS 203

KOHTPOJIbHBIE PAOOTHI 7

OcHoBHOe coJiep:KkaHue 210

IIpodeccnonanbHO OPMEHTHPOBAHHOE CO/lep:KaHMe (Coaep:KaHne 56

MPUKJIAJTHOI0 MOYJIfA)

KoncyabTanumu

[IpomexyTouHas aTTecTaUMA (SK3aMEH) 4
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2.2. TemaTu4yecKkuii JIAH U COJePKAHUE TUCHHUIIMHBI

Conep:xanue yueOHOro Marepuaia (OCHOBHOE U PO ecCHOHAIBLHO

HaumenoBanue pa3jaesioB . O0bem | Dopmupyembie
" TeM OPHEHTHPOBAHHOE), 1A00PATOPHbIE M MPAKTHYCCKHE 3AHATHS, IPUK/IATHOH yacoB | KOMIETeHIIH
MOAYJIb (IIPM HAJTMYMH)
1 2 3 4
OcHoBHOE coJepKaHue
Pasjen 1. [loBTOpeHHe Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 16
Tema 1.1. Coneprxkanue ydeOHOro MaTepuasia 1
Lens u 3apaun marematuky | Llenb v 3agaun MaTeMaTHKU IPU OCBOCHUH CHENUANBHOCTU. ba3oBbie 3HAHUS U YMEHHSA
pu OCBOEHHMM | IO MaTeMaTuke B MPOPECCHOHATBHON U B MOBCETHEBHOU AESITENbHOCTU. MHOXECTBO,
CIIELIMAJIBHOCTHU. orepaiuu Hajx MHOecTBaMu. [luarpammsl Ditnepa—Benna. Vcnonb30Bannue TeopeTuKko-
MHokecTBa U JIOTHKa MHOXECTBEHHOI'O ammapara JJisi ONUCAaHUsA peajlbHbIX IPOLECCOB U SBJICHUI B
npoeCCUOHATBHON JESATENbHOCTH, IpPH pEIICHUH 33Ja4 M3 JPYTUX JUCIHUILIHH.
Onpenenenue, TeOpeMa, CIEICTBUE, T0KA3aTEIbCTBO
Tema 1.2. Copepxanue yaeOHOro MaTepuaa 1
Yucna v BBIYUCIEHUS Harypanbnuble u nensie uncna. [Ipu3Haku nenmMocTu 1enblX uucen. PanuonanbHble
yucia. OOBIKHOBEHHBIE U JIECATUYHBIC IPOOU, MPOIIEHTHI, 0ECKOHEUHBIE MEPUOTUICCKIE OK 01,
ApoOu. ApudMeTndyeckue OIepalud ¢ pPalUuOHAIbHBIMM YHMCIaMM, NPeoOpazoBaHMs OK 02,
YUCIIOBBIX BBIpAKEHUU. JleicTBUTENbHBIE YKclia. PanuoHanbHble W UPpAlMOHATIbHBIE OK 03,
yuciaa. ApudMeTHueckue omnepanuu ¢ ACUCTBUTEIbHBIMU uucinamu. [IpulnmxéHnble OK 04,
BBIUHCIICHMS, TPaBUJIa OKPYIJICHHUS, IPUKHJIKA U OLICHKA Pe3yJIbTaTa BEIUMCICHUN OK 05,
Tema 1.3 Conepxanue yueOHOro MaTepuasa OK 06
Toxnecrsa u | ToxxaecTBa W TOXKJIECTBEHHbIE IpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHHUS. OK 07
TOXICCTBCHHBIC HepasenctBo, pemenne HepaBeHCTBA. MeTon UHTEpBaNioB. Perienue 1ensix u JpooHo- 1 K11
npeoOpa3OBaHK. palOHAIBHBIX YPABHEHUI U HEPABEHCTB.
Ypasuenns [IprMeHeHHe ypaBHEHHI U HEPABCHCTB K PEHICHUIO MaTEMAaTHUYECKHX 3a1a4 U 3334 W3
1 HCpaBCHCTBA pa3nuyHbIX oOjacTell Hayku M peanbHON ku3HU. CHCTEMBI M COBOKYHMHOCTH 1
paloHaIbHBIX YPAaBHEHMM M HepaBeHCTB. CHUCTEMBI JIMHEWHBIX ypaBHEHUH. Pemenue
MIPUKJIAHBIX 3371a4 C TIOMOIIIbIO CUCTEMBI JIMHENHBIX YPaBHEHUM
Tema 1.4. IIpodeccnonaIbHO OpPHEHTHPOBAHHOE cCoOAepkKaHUE (CoAepKAHHE NPHKJIATHOIO
[IpouieHTHBIE  BBIYMCICHUS | MOXYJIS)
B npodeccuoHanbHbIX | [IpuMeHeHne npo0eil U MPOIEHTOB Ul PEIICHUS] MPUKIAIHBIX 337a4 U3 Pa3InvHBIX 1
3aza4ax oTpaciei 3HaHUI U peanbHOU KU3HMU.
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[Tpumenenue apobOell M MPOLEHTOB JJIsl PEUICHUs MPUKIAAHBIX 337ad U3 pa3IMYHBIX 1
OTpaciieil 3HaHUH U peaIbHON KU3HHU.
[TpubnuKEHHbIC BBHIYMCICHUS, MPaBUJIA OKPYIJICHHS, MPUKHUIKA U OLEHKAa pe3yjbTara 1
BBIYMCIICHU.
[TpubnuxEHHbIE BBHIYMCIICHUS, MPaBUJIa OKPYIJICHHS, MPUKHUIKA U OLEHKAa pe3yibTara 1
BBIYMCIICHU.
Pa3nble crtocoObI BEIYUCIICHUS TTPOIIEHTOB. 1
IIporieHTHBIE BBIYUCICHHS B IPOGECCHOHATIBHBIX 3ajauax. 1
[IpumeHneHne ypaBHEHUN U HEPABEHCTB K PELICHUI0 MAaTEMaTUYECKUX 3ajad U 3a/1ad U3 1
pa3nuyHbIX 001acTell HayKH U peaibHOM KU3HU
[IpumeneHne ypaBHEHUN U HEPABEHCTB K PELICHUIO MAaTEMaTUYECKHUX 3a7ay U 3a/1a4 U3 1
pa3nuyHbIX 001acTeil HAyKH U pealbHOM KU3HU
Tema 1.5. Copepxanne yaeOHOro Marepuaa
ITocnenoBarenbHOCTH [TocnenoBarenbHOCTH, C€HOCOOBI  3aJaHUsl  IOCJIENOBaTENbHOCTEH. MOHOTOHHBIE 1
U IIPOTPECCUH IIOCJIEZI0BATENBHOCTU. ApU(MeTHUecKass U reoMeTpUYecKasl Iporpeccuu. beckoHeuHo
yOBbIBaro11asi reoMeTprudecKast Iporpeccusl.
Cymma OeckOHEYHO yObIBarolLIel reomerpuyeckoil nporpeccun. @opmysa CII0XKHBIX
IpoLeHTOB. Vcnonb30BaHle NMPOrpeccuu A PeUIeHUs pealibHbIX 33134 IMPUKIIAJHOTO 1
Xapakrepa
Tema 1.6. Coneprxanue yueOHOro MaTepuasa
®yHKIMHU U TpapuKu OyHk1Ms, cnocoObl 3ananus Gynkuuu. ['paduk pynkuuu. Bsaumuo o6paTHbie QyHKIUH. 1
OO6nacTh omnpeneneHus: U MHOXKeCTBO 3HaueHn pyHkuuu. Hymu gynkiuu. [pomexyTku
3HAKONOCTOAHCTBA. YETHBIE M HEUETHBIE QYHKIIUU
KonTtpoJsbHasi padora no pasaesy 1. BXo1HO0# KOHTpOIIb 1
Pasnen 2. Crenenu u kopHu. CTeneHHasi, NoKa3arejJbHas U Jorapupmudeckasi yHKUMHU 38
Tema 2.1. Conepxanue yueOHOro MaTepuasa
ApudpmeTrueckuii KOpeHb Apudmernueckuil KOpeHb HaTYpaJIbHON CTENEHH. 1 OK 01
N—O0i CTETICHHU. JleiicTBusl ¢ apupMeTHUECKUMU KOPHSIMH N—OM CTETEHH. 1 OK 02’
Tema 2.2 Conepxanue yueOHOro MaTepuasa OK 03’
Crenenn. CtangapTHast Crerensb ¢ MeabIM MMoKa3aTeieM. 1 OK 0 5’
¢dopma 3anucu CranpmaptHas ¢Gopma 3amucH JeWCTBUTENBHOrO uucia. Mcnoiab3oBaHHE MOAXOIAIIECH 1 OK 0 6’
JeHCTBUTENBHOTO YnCIa GbopMbI 3amucu  JIEHCTBUTENbHBIX YHCEN JJs pelIeHHUs MPaKTUYECKUX 3a1ad M OK 07’
IIPEICTaBICHUS] JTAHHBIX. K 1.1
CreneHsb ¢ palOHaIbHBIM MTOKA3aTENEM. 1
CpoiictBa crenenu. IlpeoOpa3oBaHue BbIpaXKEHUH, COAEPKAIIMX CTEMEHU C 1

pallrOHAJIbHBIM IMOKA3aTCICM
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Tewma 2.3.
Crenennas GyHKIUS

Copepxanne yueOHOT0 MaTepuana

CreneHHast GYHKIMS C HATYPAIbHBIM H LEJIBIM IIOKa3aTeIeM.
E¢ cBoiictBa u rpaduk. CBoiicTBa U rpaduk KOpHS N-0il CTENEeHU

e

Tema 2.4. UppauunoHanbHbie
ypaBHEHUS U HEPABEHCTBA

Copepxanue yueOHOro MaTepuaa

Pemrenne nppaliMOHaNbHBIX YPaBHEHUN U HEPABEHCTB
Pemenne nppanroHalbHBIX yPaBHEHUN U HEPABEHCTB
Pemenne nppaliMOHaIbHBIX YPaBHEHUN U HEPABEHCTB
Pemenne nppanroHalbHBIX YPaBHEHUN U HEPABEHCTB
Pemrenne nppaliMOHaNbHBIX YPaBHEHUN U HEPABEHCTB
Pemenne nppanroHaJIbHBIX YPaBHEHUN U HEPABEHCTB

PR R R

Tema 2.5. TlokazareiapHbIE
YpaBHCHHS U HEPABCHCTBA

Cojnepkanne yuyeOHOro MaTepuaia

IToxa3aTennHble YpaBHCHU U HEPABCHCTBA
Iloka3zaTennHBIC YPaBHCHUA U HCPABCHCTBA

e

Tewma 2.6.
Jlorapudm yucna. CoiicTBa
norapupmMoB

Cojnepkannie y4eOHOro MaTepuaia

Jlorapudm yucna.

Jlorapudm yuca.

JlecATUYHBIC U HATYpaJIbHBIC JIOTapH(PMBI.

JlecATUYHBIC U HATypaJIbHBIC JIOTApH(PMBI.
[IpeoOpa3oBaHue BBIPAKEHHIA, COACPIKAIIMX JIOTAPUDMBI
[IpeoOpa3oBaHue BbIpaXXEHUI, COAEepKALIUX JIOTapUPMBbI

e

Tema 2.7. IlokazatenbHas
" norapudmuueckas
byHKIUY, ypaBHEHUS,
HEpPaBEHCTBA

Copep:xanne yueOHOTo MaTepuana

[TokazarenbHas u norapudmuueckas GyHKINH, UX CBOMCTBA U rpadUKH.
[Toka3zarenbHas u norapudmudeckas GyHKIMH, UX CBOUCTBA U TpaUKH.
[TokazarenbHas u norapudmuueckas GyHKINHU, UX CBOMCTBA U TpadUKH.
Jlorapudmuueckue ypaBHEeHHs 1 HEpaBEHCTBA
Jlorapudmuueckue ypaBHEHUSI 1 HEPAaBEHCTBA
Jlorapudmuueckie ypaBHEeHHs 1 HEPaBEHCTBA

PR R R R R

Tema 2.8.
Jlorapudmsl B mpupoie
U TEXHHUKE

IIpodeccuonaibHO OpHEHTHPOBAHHOE coOAep:KaHHMe (CoAep:KaHHe IPHKJIAJIHOIO
MOJLYJIst)

[Ipumenenue morapudma.

[Tpumenenue norapudma.

WcTopus pa3BuTUS MaTEeMaTUKH.

Hcropus pa3BUTHS MaTEMaTUKH.

Jlorapudmuueckas cnupainb B npupoje. Ee matemaruueckue cBoicTBa.
Jlorapudmuueckas cnupaib B mpupoje. Ee MaTemaTrndyeckue CBOWCTBaA.

e
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Hcnonb3oBanue rpagukoB (QyHKIUA JUIS MCCIIEIOBAaHUS MPOLIECCOB U 3aBHCUMOCTEH,
KOTOpbIE BO3HMKAIOT MPH PEIIEHUM 33/a4 U3 Pa3IN4HbIX 00JacTeil HAyKu U peanbHOM
KU3HU

Hcnonb3oBanue rpadukoB (yHKIUI A UCCIETOBAHMS MPOIECCOB U 3aBUCHUMOCTEH, 1
KOTOpBIE BO3HHMKAIOT MPH PEIICHUH 33734 M3 PA3TUYHBIX 001acTel HAyKU U pealbHOM
KHU3HU
Tema 2.9. Copepxanne yaeOHOro MaTepuana
[Ipumenenue ypaBHeHUH, Hcnonb3oBanue rpa@ukoB (GyHKUUN [UIsl PEelICHUS YPaBHEHUU M JIMHEHHBIX CHUCTEM. 1
CHCTEM U HEPAaBEHCTB [IpuMeHeHne ypaBHEHMIA, CHCTEM M HEPABEHCTB K PEIICHUIO MAaTEMAaTUYECKHUX 3a7ad H
K pEIIeHHUIO0 3a/1a4 3a/1a4 U3 pa3IuyHbIX 00JIaCTel HayKU U peajbHOU KU3HU 1
KountpoJsbHas padora o pazueny 2
Pa3nea 3 IlpsiMble ¥ MJIOCKOCTH B pocTpaHcTBe. KoopAnHATHI H BEeKTOPHI B IPOCTPAHCTBE 40
Tema 3.1. Copepxanue yaeOHOro MaTepuaa
IToBropenue nnanuMeTpuu. | OcHoBHBIE (PUTYPBI, PAKTHI U TEOPEMBI ITITAHUMETPHUH. 1
OcHOBHEBIE noHATHs | OcHOBHBIE (PUTYPBI, (DAKTHI M TEOPEMBI INITAHUMETPUH. 1
CTepEOMETPUU OCHOBHBIE TIOHSITHS CTEPEOMETPHHU. 1
OcCHOBHbBIE TIOHATHUS CTEPEOMETPHH. 1
Touka, mpsiMasi, IIIOCKOCTh, TPOCTPAHCTBO. 1
[TonsTre 06 akCMOMaTUYECKOM MOCTPOCHUHU CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUH U 1
CIICICTBHUS U3 HUX
Tema 3.2. Conepxanue yueOHOro MaTepuasa OK 01
[TpsiMbIe U TITOCKOCTH B3anMHOe pacrionoskeHue MpsiMBIX B IPOCTPAHCTBE: TIEPECEKAIOIINECS, TapauIeIbHbBIE 1 1 OK 02:
B IIPOCTPAHCTBE. | CKPEIIMBAIOIINECS MPSMBIC. OK 03
ITapannensHOCTs  TPsAMBIX, | B3auMHOE pacmonokeHue MpsiMBIX B IPOCTPAHCTBE: MEPECEKAIONINECs, TTapaJlIeIbHbIE 1 1 OK 0 5:
OpAMOM M IUIOCKOCTH, | CKPEIIMBAIOIINECS TPSIMBIE. OK 07
TUTOCKOCTEH [TapannenbHOCTh MPSAMBIX U IJIOCKOCTEH B MPOCTPAHCTBE: TapauleJbHBIC MPSIMBIE B 1 K 1.1
MIPOCTPAHCTBE, MAPAIUIETBLHOCT TPEX MPSAMBIX, APAIJIEIIbHOCTh MPSIMON U MIOCKOCTH.
[TapannenbHOCTh MPSMBIX U IJIOCKOCTEH B MPOCTPAHCTBE: TapauleTbHBIC TMPSIMBIE B 1
MIPOCTPAHCTBE, NApAIIENbHOCTh TPEX MPSAMBIX, MapaJuIeIbHOCTh NMPSMON U TIOCKOCTH.
YTael ¢ CcoHampaBIEHHBIMH CTOPOHAMH, YTOJ MEXAY MPSIMBIMH B TIPOCTPAHCTBE. 1
[TapannenbHOCTh TMJIOCKOCTEH: MapajuleNbHble IUIOCKOCTH, CBOMCTBA MapauleIbHBIX 1
IIJIOCKOCTEM.
IIpocreiiie  nmpocTpaHCTBEHHbIE  (UIYpbl Ha  IUIOCKOCTH:  TeTpa’ap, Kyo, 1
napauieNIenuIe]l, IOCTPOSHUE CeYeHU I
[Ipocreiiinne  nmpocTpaHCTBEHHblE  (GUIYpbl Ha  IUIOCKOCTH:  TeTpa’ap, Kyo, 1

napajijiCJICnunea, IOCTPOCHUE CeUCHMI
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Tema 3.3.
[TepneHUKYISAPHOCTD
MPSIMBIX

H IIJIOCKOCTEH

Copepxanne yueOHOT0 MaTepuana

[lepneHIUKYISIPHOCTh MPSAMOM M IUIOCKOCTU: MEPIEHIUKYISIPHBIE MpSIMBIE B
IIPOCTPAHCTBE

npsiMble NTapasuiebHbIe U NEPIICHINKYISIPHBIE K IUIOCKOCTH

IIPU3HAK NEPIEHIUKYISIPHOCTU IPSIMON U INIOCKOCTU

TeopeMa O MPsIMOY NMEPIEeHIUKYISIPHOM MII0CKOCTH

Tema 3.4.
VYTIIbI M@Ky TPSIMBIMHU
U TUIOCKOCTAMHA

Cojnepkanne yyeOHOro MaTepuaia

VYriel B NPOCTPAHCTBE: Yroid MEXAy MPSAMOM M INIOCKOCTBIO, JIBYI'DAaHHBIM YTOJL,
JIMHEWHBIN YToJI IBYIPAHHOIO yIJIa.

[lepneHUKyIsIp U HAaKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PacCTOSHUE OT
MPSIMOH IO TUTOCKOCTH, MPOEKIUS (PUTYpBI Ha ITIOCKOCTD

[lepneHIUKYISPHOCTD IJIOCKOCTEN: NMPU3HAK MEPHEHAMKYJSAPHOCTH JIBYX IJIOCKOCTEH.
TeopeMa 0 TpEX NEePHEHANKYIIPAX

e

Tema 3.5.
Koopannats! 1 BEKTOPBI
B IIPOCTPAHCTBE

Copep:xanue yueOHOro MaTepuana

BekTop Ha III0CKOCTH U B TPOCTPAHCTBE.

CnoxeHue ¥ BBIUMTaHUE BEKTOPOB. Y MHOKEHHE BEKTOPA HA YUCJIO.

Pasnosxenne BekTopa 110 TpéM HEKOMILIaHAPHBIM BeKTOpaM. [IpaBuito nmapasuienenumena.
Pemenne 3amay, CBS3aHHBIX C TNPUMEHEHHEM IMPAaBUI JIEUCTBUH C BEKTOpaMH.
[IpsmoyronbpHasg cucteMa KOOpJAUHAT B IPOCTPAHCTBE.

Koopaunatsl Bekropa. IIpocTeiimme 3a1aun B KOOpJAWHATAX. YTOJI MEXKIY BEKTOpPaMHU.
CkalnsipHO€ TPOU3BEIEHUE BEKTOPOB.

Brruucnenue yrinoB Mexay OpsIMbIMH U TJIOCKOCTSIMHU. KOOp/IMHATHO-BEKTOPHBIN METO/
IIPU PELIEHUN T€OMETPUUECKUX 3a1a4

PR R RPRRPRRERR

Tema 3.6.
[TpsiMbIe U TIOCKOCTH
B NIPAKTUYECKUX 3a/1a4ax

IIpodeccuonanbHO OpHEHTHPOBAHHOE COAePKAHME (COAePKAHME PUKJIAIHOIO
MO/LYJIst)

Pacnionoskenne mpsMBIX U TIJIOCKOCTEM B OKpysKaroiieM Mupe (Ipupoje, HUCKYCCTBE,
apXUTEKType, TeXHUKe). PenieHue npakTuko-opueHTUPOBAHHBIX 3a7a4
Pacnionoskenne mpsMBIX U TIJIOCKOCTEM B OKpysKaroiieM Mupe (Mpupoje, HUCKYCCTBE,
apXUTEKType, TEXHUKE). Perienre npakTHKO-OpUeHTUPOBAHHBIX 3a/1a4
PacmonoskeHnne mpsMBIX W TJIOCKOCTEH B OKpysKaroiemM Mupe (Mpupojie, UCKYCCTBE,
apXUTEKType, TEXHUKE). Perienre npakTHKO-OpUEeHTUPOBAHHBIX 3a/1a4
Pacmonokenne mpsMBIX U TIIOCKOCTEH B OKpysKaroieM Mupe (Mpupoje, HUCKYCCTBE,
apXUTEKType, TEXHUKE). Perienre npakTHKO-OpUeHTUPOBAHHBIX 3a/1a4
Pacnionokenne mpsMBIX U TIIOCKOCTEW B OKpykKaromieM Mmupe (Mpupojie, MCKYCCTBE,
apXUTEKType, TEXHUKE). Perienre npakTHKO-OpUEeHTUPOBAHHBIX 3a/1a4
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Pacnionoxxenue mpsiMbIX W IJIOCKOCTEM B OKpysKarolieM mupe (Ipupoje, HUCKYCCTBE,
apXUTEKType, TeXHUKe). PelieHne npakTuKo-opueHTUPOBAHHBIX 3a7a4
Pacnionoxxenne npsMbIX U IJIOCKOCTEM B OKpyXKaroleM Mmupe (mpupoje, UCKYCCTBE,
apXUTEKType, TeXHuKe). Pelienue npakTuko-opueHTUPOBAHHBIX 3a7a4
Pacnionoxxenue mpsiMbIX U IJIOCKOCTEM B OKpysKaromieM mupe (Ipupoje, HUCKYCCTBE,
apXUTEKType, TeXHUKe). Perienue npakTuKo-opueHTUPOBAHHBIX 3a7a4

Tema 3.7.

Pemenue 3agau. [Ipsimbie
Y TJIOCKOCTH, KOOPJAUHATHI
1 BEKTOp

Copnepkanne yyeOHOro MaTepuaia

Pemenne 3a1a4 Ha HaXOKAEHUE T€OMETPUYECKUX BEIMYMH C UCIIOJIL30BAHUEM armapaTa
BEKTOPHOU aJireOpbl
Pemenne 3a1a4 Ha HaXOKAEHUE TEOMETPUYECKUX BEJIIMUMH C UCIIOJIH30BAHUEM arapaTa
BEKTOPHOU aJIreOphl

KonTpoabHas padora 1o pasueny 3

Pasnea 4. OcHoBbl TpuronoMerpuu. Tpuronomerpuyeckue GyHKIUM

36

Tema 4.1.
OCHOBBI TPUTOHOMETPUU

Copepxanue yueOHOro MaTepuana

CuHyC, KOCHHYC U TaHT'€HC YHCIIOBOIO apryMEHTA.

CuHycC, KOCHHYC U TaHT'€HC YHCIIOBOI'O apryMEHTA.

ApKcuHyC, apKKOCHHYC, ApKTaHI'€HC YUCIOBOI0 ApIyMEHTAa.

ApKcuHYC, apKKOCHUHYC, ApKTaHI'€HC YUCIOBOT0 apIyMEHTAa.

ApKcuHyC, apKKOCUHYC, ApKTaHI'€HC YUCIIOBOTO apIyMEHTAa.

TpuroHomerpuyeckass OKpPYKHOCTb, OIpEAEIEHUE TPUTOHOMETPUUECKUX (PYHKIUMI
YKCIIOBOTO apryMeHTa

TpuroHomeTrpuyeckass OKpYKHOCTb, OINPEIEIEHUE TPUTOHOMETPUUECKUX (YHKIUMA
YKCIIOBOTO apryMeHTa

TpuroHnomerpuyeckasi OKpYKHOCTb, OINPEIEIEHUE TPUTOHOMETPHUUECKUX (YHKIUMA
YHCJIOBOIO apryMeHTa

PR R R R R

Tema 4.2, OCHOBHBIE
TPUTOHOMETPUYECKHUE
TOXIECTBA

Coneprxkanue y4eOHOro MaTepuana

[IpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAKEHUH.
[IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUH.
[IpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAKEHUH.
OCHOBHBIE TPUTOHOMETPUYECKHE POPMYJIBI
OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI
OcCHOBHbIE TPUTOHOMETPUYECKHE POPMYJIBI

S

Tema 4.3.
Tpuronomerpuueckue
(GyHKIMH, MX CBOWCTBA M
rpaduxu

Copep:xanne yueOHOT0 MaTepuana

OyHKIHS.
OyHKIHUs.
[Tepuoanueckue GHyHKIHMH.

e

OK 01,
OK 02,
OK 03,
OK 04,
OK 05,
OK 06,
IIK 1.1
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[lepuonnueckue GyHKINU. 1
Tpuronomerpuueckue GyHKIIMN, UX CBOMCTBA U rpaduKu 1
Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku 1

Tema 4.4. Coneprxkanue y4eOHOro MaTepuasa

Tpuronomerpuueckue PemeHne TpUroHOMETPUYECKUX YPABHEHUM. 1

YPaBHEHHMs U HEPABEHCTBA | PemieHue TpUrOHOMETPUUECKUX YpaBHEHUI. 1
PemeHne TpUroHOMETPUYECKUX YPABHEHUM. 1
IIpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB 1
[Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB 1
[Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB 1

Tewma 4.5. IIpodeccnoHalbHO OPUEHTHPOBAHHOE COAEP:KAHMEe (CoHep:KaHHe TNPHUKJIATHOIO

Hcnonbp3oBanne MO/LYJIst)

TPUTOHOMETPUHU [IpoBeeHne MPaKTHUECKUX PACYETOB MO (POPMYIIaM TPUTOHOMETPUH 2

B nipoeccuoHansHoi cdepe | [IpoBeaeHne MPAKTUUECKUX PACYCTOB MO (OPMYJIaM TPUTOHOMETPHU 2
Hcnonp3oBanne rpagukoB (GyHKIUA JUIST MCCIIEOBAHUS MPOIECCOB M 3aBHCUMOCTEH,
KOTOPbIE BO3HUKAIOT MPH PEIICHUM 3ajjad U3 JPYTUX y4eOHBIX JUCLUIUIMH U pealbHON 2
KU3HU
Hcnonb3oBanue rpagukoB (QyHKIUH JUIsl MCCIIEOBaHUS IPOLIECCOB U 3aBUCUMOCTEH,
KOTOpbI€ BO3HUKAIOT MPHU PELICHUU 3a]a4 U3 JPYTUX YUEOHbIX AUCLMIUIUH U pealbHOU 2
KU3HU

Tema 4.6. Coneprxkanne y4eOHOro Matepuana

Pemenue 3ama4 | Tpuronomerpuyeckue QyHKIMH, TOKIECTBA U YpPaBHEHUS 1

TPUTOHOMETPUU KonTtpoJsbsHnasi padora no pasaeny 4 1

Pa3znesn S. MHOrOrpaHHMKH M TeJla BpallleHUs 52

Tema 5.1. Coneprxanue yueOHOro MaTepuasa

MHororpaHHuKu [lonsiTHE MHOrOrpaHHHMKAa, OCHOBHBIE JJIEMEHThl MHOTOTPAHHHKA, BBINYKJIbIE H 1
HEBBIMYKJIbIE MHOIOI'PAaHHUKH; Pa3BEPTKA MHOTOTPaHHHUKA. OK 01
[lonsiTHE MHOrOrpaHHHMKAa, OCHOBHBIE JJIEMEHThl MHOTOTPAHHHKA, BBINYKJbIE H 1 OK 02’
HEBBIIYKJIbIE MHOTOI'PAaHHUKH; Pa3BEPTKA MHOIOTPaHHUKA. OK 0 5’
[lonsiTve MHOrOrpaHHHMKa, OCHOBHBIE JJIEMEHThl MHOTOTPAHHHKA, BBINYKJbIE H 1 OK 0 6’
HEBBIMYKJIbIE MHOIOI'PAaHHUKH; pPa3BEPTKAa MHOTOTPaHHHUKA. OK 07
[Ipu3ma: n-yronpHas Npu3Ma; I'pPaHW M OCHOBAaHUS NPU3MBI; MpsMas M HaKJIOHHAS 1 K 1.1
pU3MbI; OOKOBas U MOJIHAS TOBEPXHOCTH MPU3MBI. )
[Ipu3zma: n-yronpHas mHpu3Ma; I'paHU M OCHOBAaHUS MPU3MBI; MpsMas M HaKJIOHHAsS 1
pU3MbI; OOKOBAs U MOJIHAS TTOBEPXHOCTh MPU3MBI.
[Tapamenenunes, NpsMOYTOJIbHBIN NapaJUICJICIIUIIET U €r0 CBOKCTBA. 1
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[Mupamuza: n-yroipHas MMpamMHia, TPaHd ¥ OCHOBAHHE MUPAMUIbI; OOKOBAst U MOJTHAS 1
IIOBEPXHOCTb ITMPAMHU/IbL; IPAaBUIIbHAS U yCEUEHHAs IUPaMUAA.
DneMEHTHI IPU3MbI U TUPaAMUJIBI. 1
DNEeMEHTHI IPU3MbI U IUPAMUJIBI. 1
Boluncienue 3J€eMEHTOB MHOTOTPaHHUKOB: pE0pa, AMaroHaju, yIibl 1
Tema 5.2. Coneprxkanue y4eOHOro MaTepuasia
[IpaBuiibHbBIE [IpaBuiibHBIE MHOTOTPAHHHUKH: IOHSATHE IPABWIBHOTO MHOTOTPAHHMKA; MpPaBUIIbHAs 1
MHOT'OTPaHHHKHU. IIpU3Ma U IPABWIbHAS NIUPAMMJA; [IPAaBUWIbHAS TPEYrojbHas NMUPAMUJA U IPABHIIbHBIN
[Tnomane IIOBEPXHOCTH | TETPadAp; KyO.
MHOTOTPaHHUKOB IIpaBuiibHBIE MHOTOTPAHHMKM: IOHSATHE IPAaBUJIBHOIO MHOIOIDAHHUKA; IPaBUIIbHAS
IpU3Ma U IpaBUIbHAs NUpaMKJIa; [IPaBUIIbHAS TPEYroJbHAs NUPaMHUIa U MPaBUIIbHBIN 1
TeTpas’ap; KyoO.
[IpencraBienue o NpaBUIbHBIX MHOIMOTPAHHUKAX: OKTa3JIp, JOJEKA3P U UKOCASP U AP. 1
IIpencraBnenue o NpaBUIBHBIX MHOTOTPAaHHUKAX: OKTa’Ap, NOAEKadIp U UKOCAdAP U Jp. 1
Ceuenus npu3Mbl U MUPAMUIBI. 1
Ceuenus npu3Mbl U MIUPaAMUBIL. 1
[Tnomany 6G0KOBOM NMOBEPXHOCTU M MOJHOM MOBEPXHOCTH MPSAMOM MPU3MBI, IJIOLIA/b 1
OCHOBaHHUH, TeopemMa 0 OOKOBOI MOBEPXHOCTH MPAMOM MTPU3MBI.
[Tnomans G0KOBON NMOBEPXHOCTU M MOJHOM MOBEPXHOCTH MPSAMOM MPU3MBI, IJIOLIA/Ib 1
OCHOBaHHUH, TeopemMa 0 OOKOBOI MOBEPXHOCTH MPAMOM MTPU3MBI.
[Tnomans 60KOBOM MOBEPXHOCTH M MOBEPXHOCTU MPAaBWIBHON NMHpaMUbI, TEOPEMaA O 1
IUIOIIA OOKOBOM MOBEPXHOCTH YCEUEHHOW MUPAMU/IbI
[Tnomans 60KOBOM MOBEPXHOCTH M MOBEPXHOCTU MPaBWIBHON NMHpaMUbI, TEOPEMaA O 1
TUIOIIAM OOKOBOM MOBEPXHOCTH YCEUEHHOM MUPAMHU/IbI
Tema 5.3. Coneprxkanne y4eOHOro MaTepuana 10
Tena Bpamenus [Munuuapuyeckass MOBEPXHOCTh, OOpas3yrolye IWIMHAPHYECKOW MOBEPXHOCTH, OCh 1
LUMIMHIPUYECKON TTOBEPXHOCTH.
[Munuuapudeckass MOBEPXHOCTh, OOpasyrolye IWIMHAPHYECKOW MOBEPXHOCTH, OCh 1
LHMIMHIPUYECKON TTOBEPXHOCTH.
[unuuap: ocHOBaHUS M OOKOBasi MOBEPXHOCTh, 0Opa3yrolas ¥ och, IIIOIa (b O0KOBOU U 1
ITOJIHOW ITOBEPXHOCTH.
Konnueckasi moBepXHOCTb, 00pa3yrolue KOHHYECKOW MOBEPXHOCTH, OCh M BEpIIMHA 1
KOHUYECKOW MOBEPXHOCTH.
Konyc: ocHoBaHuMe W BepiInHa, oOpasyomas M OCh, IUIOMAAb OOKOBOM M IOJHOM 1
MTOBEPXHOCTH.
VYceuéHHbI KOHYC: 00pa3yIole U BbICOTa, OCHOBAHUS U OOKOBAs IOBEPXHOCTb. 1
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Cdepa u map: neHTp, paauyc, inaMeTp, IIOaab IOBEPXHOCTH ChEpBI.

B3anmnoe pacnosnoxxeHue cdepsl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe,
I0Mmaab chepsl.

N300paxkeHue Ten BpalieHHus Ha INIOCKOCTH.

Pa3Béprka nmimnHapa u KOHyca

[

[

Tema 5.4.
O0BEMBI u [UIOIIAAN
IIOBEPXHOCTEN TeN

Copnepkanne yyeOHOro MaTepuaia

ITonsatue 06 006bEMe Tena B mpocTpancTBe. OCHOBHBIE CBOMCTBA 00BEMOB TEI.

[Tonsarue 06 06vEMe Tena B mpocTpancTBe. OCHOBHBIE CBOMCTBA 00BEMOB Te.

Teopema 06 00bEME NMPSIMOYTrOIBHOIO Mapajulesenunesa U CIeICTBUs U3 He€. 00beM
MUPaMUIBI U IPU3MBI.

O0BEéM HuIMHApa, KOHyca.

O0béM mapa u miomaab chepsl. [TomoOHBIE TENa B IPOCTPAHCTBE.

CooTHolIeHUsT MEXY TUIOLIAAIMU IOBEPXHOCTEH, 00BbEMaMu MOAOOHBIX Tell.

Ceuenust uuiaMHApa (MapayiebHO M HEPIEHIUKYJISIPHO OCH), CEYEHHsI KOHyca
(mapajuieIbHOE OCHOBAaHMIO U IPOXOJMINEe uepe3 BEepLIMHY), CEYeHMs IIapa.
MHororpaHHHK, OMMCaHHBIA OKOJIO c(epbl; cdepa, BIUCAHHAST B MHOTOTPAHHUK WJIH B
TEJIO BpAIlIEHUs

s

e

Tema 5.5.

JIBM>KeHHe B IPOCTPAHCTBE.
Ceuenuss u KoMOHMHAIIUKA
MIPOCTPAHCTBEHHBIX (DUTYP

B npodhecCuoHaTbHBIX
3ajadax

IIpodeccuonaibHO OpPHEHTHPOBAHHOE coAepKaHHe (coaepiKaHHe NPUKJIAAHOIO
MO/LYJIst)

CumMMeTpHst B MPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, HPSIMOM, IJIOCKOCTH.
DneMeHThl ~ CHUMMETPUM B  MNHpaMHJax,  Napaiejenunenax,  MNpaBUIbHBIX
MHOFOFpaHHI/IKaX.

CumMeTpus B IPUPOJIE, ApXUTEKTYpPE, TEXHUKE, B OBITY, B Ipodeccuu.

Hcnonws3oBanne NBUKEHUM B IPOCTPAHCTBE IIPU PELICHUU 3a]1a4.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJ BPALLEHHUS.

Meton cinenos.

KoMmOuHarus Ten BpalieHus ¥ MHOTOTPaHHHKOB.

Hcnonb3oBaHne KOMOMHAIMA MHOTOTPAaHHUKOB M TN BpalleHHUs B MPaKTUKO-
OpHUEHTHPOBAHHBIX 3aJa4ax

e

e

Tema 5.6.
Pemenue 3aJa4.
MHoOrorpaHHukn H#  Tela
BpAILICHUS

Conepkanue y4eOHOro MaTepHraia

Brruucnenue BenuuuH (JUIMHA, Yroi, 00beM, IUIOMAb MOBEPXHOCTH) T€OMETPHUECKUX
¢buryp, UCrosb3ys U3y4eHHbIE POPMYJIIbI U METOJIBI.
Brruucnenue BenuuuH (JUIMHA, Yroi, 00beM, IUIOMAAb MOBEPXHOCTH) T€OMETPHUECKUX
buryp, UCrosb3ys U3y4eHHble GOPMYJIIbI U METOJIBI.

33



Brruucnenue BenuuuH (JUIMHA, Yroi, 00beM, IUIOMAb MOBEPXHOCTH) T€OMETPHUECKUX 1
¢buryp, ucnoib3ys U3y4eHHble (POPMYJIbl U METOIBI.
[TocTpoeHue ceueHuit MHOTOTPAHHUKOB METOJIOM CJEAOB, BBIMOJHEHUE (BBIHOCHBIX) 1
IUIOCKUX YEePTEkKEH U3 PUCYHKOB IIPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y
[TocTpoeHue ceueHuit MHOTOTPAHHUKOB METOJIOM CJIEAOB, BBIMOJHEHUE (BBIHOCHBIX) 1
IUIOCKUX YEePTEXKeH U3 PUCYHKOB ITPOCThIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y
KonTtpoJsbsHasi pabora 1o pasgeny 5 1
Pasnen 6. [IpousBogHasi u nepBoodpasHasi QyHKIUN 50
Tewma 6.1. Copepxanne yaeOHOro MaTepuana
MOHOTOHHOCTB u | [IpoMexyTKH MOHOTOHHOCTH (DYyHKIIMH. 1
AKCTPEMYMBI bynkuuy. | TIpoMexyTKH MOHOTOHHOCTH (DYHKITUH. 1
Touku skcTpemyma MaxkcumyMbl 1 MUHUMYMBI (pyHKIMM. HanGomnbiee n HanMeHbIlee 3HaueHue (GpyHKIUH 1
Ha IPOMEXYTKE
MaxkcumyMmbl 1 MUHUMYMbI pyHKIuM. Hanbombiiee n HanMeHbllee 3HaueHue QyHKIUH 1
Ha IPOMEXKYTKE
Tema 6.2. Copepxanue yueOHOro MaTepuana
Ilonatne  HempepbiBHOCTH | HempepbiBHBIC (GYHKIIHH. 1
byHKIUH. Merton | HenpepsiBHBIC (GYHKIIHH. 1
UHTEPBAJIOB MeTtoa MHTEpPBaJIOB [UIsl PEIICHNS HEPABEHCTB 1
MeTo 1 MTHTEpPBAJIOB JUIsl pEIICHHs HEPABEHCTB 1
Tema 6.3. Coneprxanue yueOHOro MaTepuasa OK 01
[IpousBogHasi. [IpousBonHas GyHKIUY. 1 OK 02’
I'eomerpuueckuii u | IIponsBoaHas GyHKIHH. 1 OK 03’
¢buznueckuit cMmeIch | ['eomeTpuyeckuil 1 pU3NUECKHUI CMBICT IPOU3BOHOM. 1 OK 0 4’
IIPOU3BOIHOMN I'eomerpuueckuil ¥ GpU3NIECKUNA CMBICI IPOU3BOIHOM. 1 OK 07’
[Ipon3BoiHbIE 37IEMEHTAPHBIX (PYHKIIHA. 1 MK 1.1
[Tpon3BoHbIE AIIEMEHTAPHBIX (QYHKIIMH. 1
[Ipon3BoiHbIE 371EMEHTAPHBIX (PYHKIIHA. 1
DopMyIIbl HAXOXKIECHHS TPOU3BOAHON CYMMBI, IPOU3BEAECHUS U YaCTHOTO (DYHKIIMH 1
DopMyJIbl HaX0XAECHUS TPOU3BOIHON CYMMBI, IPOU3BEIEHUS U YaCTHOTO (DyHKUIUH 1
DopMyJibl HaX0XKISHHSI TPOU3BOAHOM CYMMBI, IPOU3BEACHUS U YaCTHOTO (DYHKIIMH 1
Tema 6.4. MonotonHocts | Comeprkanue yaeOHOTO MaTepraia
GbyHKIMH. Touxu | [IpumMeHeHne TPON3BOIHON K UCCIIEAOBAHUIO (DYHKIMI HA MOHOTOHHOCTD U SKCTPEMYMBI 1
JKCTpEMyMa [IpumeneHne Npon3BOAHOM K HCCIEI0OBAaHUIO (PYHKIIMI HA MOHOTOHHOCTb U AKCTPEMYMBI 1
[TpumMeHeHHe MPOU3BOHOM K UCCIIeI0BaHUIO ()YHKIIMHA Ha MOHOTOHHOCTbD M SKCTPEMYMBI 1
[IpumeHeHne NpoN3BOAHOM K HCCIeI0BAaHUIO (PYHKIIMI HA MOHOTOHHOCTb M OKCTPEMYMBI 1
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Tema 6.5.
HawnGonbuiee n HanMeHblee
3Ha4YeHUs1 QYHKIUU

Copepxanne yueOHOT0 MaTepuana

Haxoxnenrne HauboIbI11ero 1 HaMMEHbIIEro 3HaYeHHs PYHKIIMU Ha OTpe3Ke.
Haxoxxnenne HamOONBIIETO M HAaUMEHBIIET0 3HAYEHUS (YHKIMUM Ha OTpPE3Ke.
Haxoxnenue HauOoONbIIEr0o W HaWMEHBIIETO 3HAa4YeHUS (YHKIUU Ha OTpE3Ke.
[IpumeneHne NMPOU3BOMHOM ISl HAXOXKJIEHUS HAWIYYILEro PELIEeHUS B IPHUKIAIHBIX
3a/la4ax, JJs OIpeieJIeHUs] CKOPOCTH IMPOoLecca, 3a1aHHOr0 (OPMYJIO UiTH rpa@uKomM
[IpumeHeHne MPOU3BOIHOM JUIsl HAXOXKJIEHUS HAWJIy4YLIEro pPEUIeHHs] B NPUKIATHBIX
3a/1a4ax, /s OIpeeJIeHUs] CKOPOCTH IMPOoLecca, 3a1aHHOr0 (OPMYJION UK rpa@uKoM
[IpumeHeHne MPOU3BOMHOM JUIsl HAXOXKIEHUS HAWJIy4YLIEro PEUIeHHs] B MPUKIATHBIX
3aJ1a4yax, s OlpeieTIeHUs] CKOPOCTH IMPoLecca, 3a1aHHOr0 opMYJIOi Uil rpag KoM

e

Tema 6.6. Haxoxnaenue
ONTUMAJIBHOTO pe3yJIbTaTa C
IMOMOIIBIO TTPOU3BOIHOM

IIpodeccuonajibHO OpPUEHTHPOBAHHOE COAep:KaHHe (ColAep:KaHUe MPHUKJIATHOTO
MO/1YJIfA)

HpI/IKJIaI[HI)IG 3agadyd, B TOM YHCJIC COLHAJIbBHO-3KOHOMHUYCCKOIO H (1)I/I3I/I‘-ICCKOFO
XapakKTepa, uX pCUICHHUC CPCACTBAMHU MATCMATUYCCKOI'O aHaJIN3a
HpI/IKJIaI[HI)IG 3agadd, B TOM YHCJIC COIMAJIbHO-3KOHOMHUYCCKOIO H (1)I/I3I/I‘-ICCKOFO
XapakKTepa, uX pCUICHHUC CPCACTBAMHU MATCMATUYCCKOI'O aHaJIN3a
HpI/IKJIaI[HI)IG 3agadyd, B TOM YHCJIC COLNHAJIbBHO-3KOHOMHUYCCKOIO H (1)I/I3I/I‘-ICCKOFO
XapakKTepa, uX pCUICHHUC CPCACTBAMHU MATCMATUYCCKOI'O aHaJIN3a
HpI/IKJIaI[HI)IG 3agadyd, B TOM YHCJIC COIMAJIbHO-3KOHOMHUYCCKOIO H (1)I/I3I/I‘-ICCKOFO
XapaKTepa, UX peICHUC CPCACTBAMHU MATCMATHYCCKOI'O dHAJIN3a

Tema 6.7.
ITepBooOpasHas pyHKIMU

Coneprkanne yd4eOHOro Matepuana

ITepBooGpa3Hasi.
[TepBooOpaznas.
ITepBooGpa3Hasi.
Tabnuia nepBooOpa3HbIX
Tabnuua nepBooOpa3zHbIX
Tabnuia nepBooOpa3HbIX

e

Tema 6.8.

[Imomanes KpUBOJMHEWMHOMN
TparnenuH. dopmyna
Hrrorona — JleiiOnumna

Copepxanne yueOHOTO MaTepHana

WuTerpai, ero reoMeTpudeckuii 1 GU3NUECKuil CMbICI.
WuTerpan, ero reomeTpuyeckuii 1 PU3NIECKUIl CMBICII.
WuTerpai, ero reoMeTpudeckuii U GU3NUECKuil CMbICI.
Boruncnenue unrerpana no popmyne Hetorona-Jleitonuia
Brruucnenue unrerpana no gpopmyne Hetotona-JIeitOnuma
Boruncnenue unrerpaia no popmyne Hetorona-Jleitbuuia

PR R R R R

Tema 6.9.

Copep:xanne yueOHOT0 MaTepuana
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IIpuMeHeHne MpOU3BOJHOU
1 1IepBooOpa3HoON (HyHKIHH

PemeHne 3amad Ha DpPUMEHEHUE IPOU3BOJHOMN
(U3MYECKUX BEJIMYUH U IUIOIAaAeH

U HUHTCTpajia Jid BbIYUCICHUSA

KonTpoJsbHnasi pabora no paszaeny 6 1
Pa3nen 7. Teopusi BepoATHOCTEH M CTATHCTHKA 34
Tema 7.1. Copepxanne yueOHOro MaTepuana
[IpencraBnenue JaHHBIX [IpencraBienue qJaHHBIX C TOMOIIBIO TAOIUI] U THArPaMM. 1
U onucaresbHas cratucTika | CpeaHee apugmeTrndeckoe, MeAnaHa, Haubosbliee ¥ HaUMEHbIee 3HAYEHUs, pa3Mmax, 1
JHCTepcusi, CTAaHJAPTHOE OTKJIOHEHUE YHCIIOBBIX HA0OPOB
Tema 7.2. Copepxanne yueOHOro MaTepuana
Crny4daifHblie COOBITHS. Cry4aifHble SKCIIEPUMEHTHI (OTBITHI) ¥ CITyYalHbIC COOBITHSI. 1
Omnepanuu HaJl COOBITUSAMH | DIIeMEHTapHbBIC COOBITHS (MCXO0/1bl). BEepOsSTHOCTD CIIy4aifHOro COOBITHSL. 1
brnuzocTh yacToThl U BepoATHOCTH cOObITHIA. CiyyaiiHbie OIMBITHl C PABHOBO3MOKHBIMH 1
3JIEMEHTAaPHBIMU COOBITUSMHU.
BeposiTHOCTH COOBITHH B OIBITaX C PABHOBO3MOKHBIMH 3JI€MEHTAPHBIMU COOBITUSIMH. 1
Omnepanyu HaJx COOBITHAMHU: TIEpeceueHe, 00beTUHEHNE, TPOTUBOIIOIOKHBIE COOBITHS. 1
Huarpammsl Diinepa. opmyra cokeHus: BEPOATHOCTEH. 1
VYcioBHas BEPOSTHOCTh. Y MHOKEHUE BEPOSTHOCTEN. J[epeBO CIy4aitHOTO 3KCIIEPUMEHTA. 1
dopmyna nojaHou BepoaTHOCTH. HezaBrcumMblie cOOBITHS 1
Tema 7.3. IIpodeccnoHalbHO OPUEHTHPOBAHHOE COAEpP:KAHHMEe (CoHep:KaHHe TNPHUKJIATHOIO
BepositHOCTB MOJYJ151)
B npodeccuoHanbHbIX | [lepBuuHas 00pabOTKa CTATUCTUYCCKHX JaHHBIX. 2 OK 01, OK 02,
3a1a4ax I'padnueckoe nx npeacraBaeHue. 2 OK 03,
HaxoxaeHue cpeqHuxX XapakKTepUCTHK, HAOMI0JaeMbIX TaHHBIX. 2 OK 04
OmeHKa BEPOSTHOCTH COOBITHSI B MPO(ECCHOHATIBHON JESITENLHOCTH, pEIICHUE 2 OK 06
npoeCCHOHATBHBIX 337a4 Ha BEPOSTHOCTb COOBITHS, MPUMEHEHUE CTaTUCTHYECKUX K 1.1
METOJIOB JIJIsl pelIeH s MPOopeCcCUOHANBHBIX 3a/1a4
Tema 7.4. Conepxanue yueOHOro MaTepuasa
OneMeHTsl KOMOMHATOPUKN | KOMOMHATOPHOE MPaBHUIIO YMHOKEHHS. 1
[lepectanoBku u (axropuan. Yucno coueTanui. 1
Tpeyronpuuk [Tackans. 1
®opmyiia bunoma HeroToHa 1
Tema 7.5. Coneprxkanne y4eOHOr0o MaTepuaa
Cepun mocie0BaTeNbHbIX | BUHAPHBIN CITy4aiiHBII ONBIT (MCTIBITaHKE), yCIeX U Heynada. He3aBucHUMbIe UCTIBITaHHSL. 1
UCTIBITAHUN Cepust HE3aBUCUMBIX HCTIBITAHUI J10 IEPBOTO ycmexa.
Cepus He3aBUCHMBIX UCTIbITaHUHN bepuyium 1
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Tema 7.6.

Copepxanne yueOHOT0 MaTepuana

. Crnyuaiinas BennuuHa. Pacnipenenenune BepoATHOCTEN. 1
Cny4daiiHble BEJIMYMHBI U o
Huarpamma pacnpeaenenus. [Ipumepsl pacnpeesnennii, B TOM YUCIe, TEOMETPUUECKOE U 1
pacupeneneHus.
OMHOMUABHOE.
MareMaTnueckoe 0KHUJIaHHue . .
. . UucnoBble XapaKTEpPUCTHUKU CIy4YallHBIX BEJIMYMH: MaTEMaTUYECKOE OXUAAHUE, 1
CIIy4aiiHOM BEJIMYMHBI
JUCIIEPCHUS U CTAaHAAPTHOE OTKJIOHEHHE.
[Ipumepsl npuUMEHEHUS MaTEMAaTUYECKOTO OXKMIaHWs, B TOM 4YHCIE B 3ajadax W3 1
MTOBCETHEBHOM KU3HU.
Matemaruueckoe oOXuJaHue OWHApHOM cioydyallHOM BenuuuMHbl. Maremarnyeckoe 1
0’KHMJIaHUE CYMMBI CIIy4ailHbIX BEJTUYMH.
Matematuueckoe O0XHMJAHUE U JUCIEPCUS TE€OMETPUYECKOr0 M OMHOMMAIBLHOTO 1
pacrnpeieIeHuil
Tema 7.7. Copepxanue yaeOHOro MaTepuaa
3akoH  OOJBIIMX  YHUCEN. | 3aKOH OOJIBIIMX YHCEN M €ro POjib B HAyKe, IPUPOJIE U OOIIECTRE. 1
HenpepeiBable  ciayvaiinbie | BerOopounblid MeTos uccienoBanuii. [Ipumepsl HENpPEphIBHBIX CIIy4alHBIX BEITUYMH. 1
BeJIM4UHbI (pacupenencHus) | [lonsTue o0 MJIOTHOCTH pacrlpenesicHus. 3agadd, MPHUBOAANIAE K HOPMAaIbHOMY 1
HopmansHoe pacnpezeneHuto. [loHsiTue 0 HOpMaIbHOM pacHpeesIeHUU
pacnpeneneHue KonTtpoJsbHnas padora o remam paszaena 7
1
KoncynbTanumn 6
IIpomexxyTounasi arrectanus (JK3amMeH) 4
Bcero: 276
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3. YCJOBMUSI PEAJIM3ALIUU TPOTPAMMBI OBILIEOBPA30BATEJILHOI
TACIATITAHBI

3.1. Tpe6oBaHus K MUHMMAJIbHOMY MATEPHAIbHO-TEXHHYECKOMY 00ecre4YeHn 0

Jnis peanuzanuu MmporpaMMbl JTUCHUIUIMHBI MPEIyCMOTPEHbI CIEAYIOIIUE CIeHUaNIbHbIC
MOMeIleHus: yueOHbIN KaOnHeT «MaTeMaTukm.

Kabuner «MatemaTukm», OCHaIIeHHbIH B cooTBeTcTBHM ¢ [Ipmmoxenuem 3 OITOII-IT mo
npodeccun 15.01.38 Oneparop-HanaJuuK METAIO00padaTHIBAIONINX CTAHKOB

3.2. UudopmannoHHoe odecniedeHne 00yueHust
OcHOBHbIE HCTOYHHKH:

Ne HaumenoBanue ABTOp (BI) H3parenscTBO, rog
/i W3aHUS

ON 1 | MaremaTuka: yueOHUK JUIs bammMakos M. H. M.: M3natenbCKkuii LIEHTP
YUPEKACHUN HAYAIBHOTO U CPEAHETO «Akanemus», 2024
poeCCHOHAIBHOTO 00pa30BaHUs

OU 2 | Maremaruka. COOpHHUK 33124 bammakos M. . M.: U3narenbcKkuil HEHTP
poUIHLHON HAMPABICHHOCTH: «Axkanemus», 2024
y4eOHOEe TOCo0He IS yUpeKICHHI
HAYaJIbHOTO U CPEIHEr0
poheCCHOHATLHOTO 00pa3oBaHus

Jomoanureabubie ncrounuku (JAHN):

Ne HaumenoBanue

n/m

JN | Beepoccuiickue wuHTepHeT-onmuMnuansl. - URL:  https://online-olympiad.ru/  (mata
1 obpanienusi: 12.07.2021). - TekcT: 3JeKTPOHHBIH.

JN | Enqunas xomekius 1upoBeIX oOpa3zoBaTenbHBIX pecypcoB. - URL: http://school-
2 collection.edu.ru / (nara o6pamienus: 08.07.2021). - TekcT: 3JEKTPOHHBIH.

AN | Uadopmarmonnas cucreMa « EquHoe okHO JocTyma k 00pa3oBaTesibHBIM pecypcamy». - URL:
3 http://window.edu.ru / (mara ob6pamienus: 02.07.2021). - TekcT: 3JIEKTPOHHBIH.

J | Hayunas snextponnas oudnanoreka (HOB). - URL: http://www.elibrary.ru (nata ob6parienus:
4 12.07.2021). - TekcT: 37eKTPOHHBI.

JAN | OtkpeiThiii kOMTemK. Martematuka. - URL: https://mathematics.ru/ (mata oOparmenus:
5 08.06.2021). - TeKcT: IEKTPOHHBII.

HNurtepuer-pecypcenl (U-P)

1. [MoBropum maremaruky. - URL: http://www.mathteachers.narod.ru/ (mara oOpateHus:
12.07.2021). - TekcT: 2NEKTPOHHBII.

2. CnpaBoyHUK o MaTeMaTHKe JUISt IIKOJIbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.ntm / (mata oOpamenus: 12.07.2021). - Tekcr:
JJIEKTPOHHBIN.

3. Cpenusis mMaremaTwueckas wuHTepHeT Imkoma. - URL: http://www.bymath.net / (nara
obpamenust: 12.07.2021). - TekcT: 3MeKTPOHHBIH.

4. ®enepanbublii mopran «Poccuiickoe oOpazoBanme». - URL: http://www.edu.ru / (mara
obpamenusi: 02.07.2021). - TekcT: 2MEeKTPOHHBIH.

S. denepanbHblii IeHTP MHGOPMAIMOHHO-00pa3oBaTebHBIX pecypcoB. - URL: http://fcior.edu.ru

[ (mata ob6pamenwus: 01.07.2021). - TekcT: 2IeKTPOHHBI.
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qepes

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIIEOBPA30OBATEJIBLHOM JUCHUILINHBI

KoHTpo.1b U o11eHKa pe3yIbTaTOB OCBOCHHS 00111€00pa30BaTEIbHOM AUCIUIUINHBI PACKPBIBAIOTCS

JTUCLUIUTMHAPHBIE

pe3yibTaThl,

HaIlTpaBJICHHBIC Ha

dbopMupoBaHue  0OIIUX

HpO(beCCI/IOHaJ'IBHBIX KOMIICTEHIIUH 11O pasaciiaM 1 TEMaM COACpIKaHUA yqe6Hor0 Marcepuaiia.

u

Oo6masi/npogeccuoHanbHAS Paznen/Tema Tun OLEHOYHBIX
KOMIETEHI[Us MepOnpPUsITUSI
OK 01. Beioupare cmocoosr | Tema 1.1, 1.2II-o/c 1.3, | TectupoBanue
pelieHus 3agau | 1.4I1-o/c, 1.5I1-o/c, 1.6. YcTHBIN ompoc
npodeCcCuOHATBHON Temer 2.1- 2.7, 2.8 IlI-o/c, | MaremaTu4ecKkuii TUKTAHT
NESATEIbHOCTH — MPUMEHUTENbHO | 2.9. [IpencraBnenue
K pa3JMYHbIM KOHTEKCTaM Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3yabTaTOB NPAKTUYECKUX

3.7. pabot

Temer 4.1 - 4.4, 4.5I1-o/c, | KonrponbHas pabota

4.6. Brimonnenue 3aIaHUI

Temsr 5.1, 5.2, 5.311-0/c, | mpoMexyTOUHOI

5,4, 5.5I1-0/c, 5.6. aTTecTalnu

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

6.7-6.9.

Temsr 7.1, 7.2, 7.3I1-0/c,

74-17.17.
OK 02. Ucnoms3oBare | Tema 1.1, 1.2I1-o/c, 1.3, | TecrtupoBanue
COBpeMEHHBIC cpencTBa mowmcka, | 1.4I1-o/c, 1.511-o/c, 1.6. YCTHBIN ompoc
aHanu3a W uHTepnperanuu | Temsr 2.1- 2.7, 2.8 II-o/c, | MaremMaTu4eCcKuii JUKTAHT
uHpOpManuy, 2.9. [IpencraBnenue
u unopmannonusie Texuoiorun | Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3ynbTaToB NPaKTUYECKUX
TUTSE BBIIIOJTHEHUS 3amaq | 3.7. pabort
npogeccuoHaTbHON Tems! 4.1 - 4.4, 4.511-0/c, | KonTponbHas paboTa
JIESITETbHOCTH 4.6. Brinonnenue 3aJaHul

Temsr 5.1, 5.2, 5.3I1-o/c, | mpoMeXyTOYHOMH

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

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

6.7-6.9.

Temwr 7.1, 7.2, 7.3I1-0/c,

74-7.7
OK 03. [TnanupoBate | Tema 1.1, 1.2[1-o/c, 1.3, | TectupoBanue
u peanus3oBbiBaTh cobctBeHHoe | 1.4I1-o/c, 1.511-o/c, 1.6. YcTHBIT onpoc
po¢eCCHOHAIBHOE Temer 2.1- 2.7, 2.8 TI-o/c, | MaremaTudeckuii TUKTaHT
u JUYHOCTHOE pasButue, | 2.9. [Ipencrasnenue
MPEANPUHUMATENBCKY IO Temsr 3.1 - 3.5, 3.6II-0/c, | pe3ynbTaToB MNPaKTHUECKUX
NEATENBHOCTh 3.7. pabor
B mnpodeccuoHanbHoil cdepe, | Temsl 4.1 - 4.4, 4.511-o/c, | KonrposabHas pabora
HUCII0JIL30BaTh sganusa | 4.6. Brmmonaenne 3aJaHuH
no ¢uuancoBoit rpamotHocTH | Temsl 6.1 - 6.5, 6.6I1-0/c, | mpomexyTouHON
B Pa3sMYHBIX  KHU3HEHHBIX | 6.7-6.9. aTTecTaIuu

CUTyalusax

Temwr 7.1, 7.2, 7.3I1-0/c,
74-77
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OK 04. O dexTuBHO
B3aMMOJICHCTBOBAaTh U paboTaTh
B KOJIJICKTHBE U KOMaH/IE

Tema 1.1, 1.2I1-o/c, 1.3,
1.411-o/c, 1.5I1-0/c, 1.6.
Tewmur 4.1 - 4.4, 4.5I1-0/c,
4.6.

Temsr 5.1, 5.2, 5.3II-o/c,
5,4, 5.5I1-o0/c, 5.6.

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

TectupoBanue

VYcrHblil onpoc
MaremaTuyecKuid TUKTAHT
[IpencraBnenue
pPe3yJAbTATOB MPAKTUUYECKUX
pabort

KonTponbHas padora

6.7-6.9. Brimmoninenue 3aJaHuNi
Temsr 7.1, 7.2, 7.311-0/c, | mpOMeKyTOUHOMI
14-7.7 aTTecTaluu

OK 05. OcymectBisare yctayto | Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBanwue

U IMUCbMCHHYIO KOMMYHUKAIIUIO

Ha TOCYIJapCTBEHHOM  SI3BIKE
Poccuiickoit denepanuu
C Y4EeTOM ocoOeHHOCTEH
COLIMAJILHOTO

U KyJBTYPHOI'O KOHTEKCTa

1.411-o/c, 1.5I1-0/c, 1.6.
Temur 2.1- 2.7, 2.8 IT-o/c,
2.9.

Temur 3.1 - 3.5, 3.6I1-0/c,
3.7.

Temur 4.1 - 4.4, 4.511-0/c,

VYcerHblii onpoc
MareMaTH4eCKUM JUKTAHT
[IpencraBnenue
pe3yJabTAaTOB MPAKTUUYECKUX
pabor

KonTponbnas padora

4.6. Brimoninenue 3aJaHUNA
Temsr 5.1, 5.2, 5.311-o/c, | mpOMEXYTOUHOI
5,4, 5.5I1-o/c, 5.6 aTTeCcTaluu

OK 06. ITposiBnsaTs rpakaancko- | Tema 1.1, 1.2I1-o/c, 1.3, | TecrupoBanwme

MaTPUOTHYECKYIO nosuiuto, | 1.4I1-o/c, 1.511-o/c, 1.6. VYcrHblii onpoc
JIEMOHCTpPHPOBaTh  Oco3HaHHOe | Temwr 2.1- 2.7, 2.8 Il-o/c, | MaremaTuueckuii JUKTAHT
MIOBEJICHHE Ha ocHoBe | 2.9. IIpencraBnenue
TPagULMOHHBIX Temsr 4.1 - 4.4, 4.511-0/c, | pe3ynbTaToOB TNPAKTHUYECKUX
o0111eYeI0OBEYECKUX IIeHHOCTeH, | 4.6. pador
B ToM umchne ¢ yderom | Temwr 5.1, 5.2, 5.3I1-o/c, | KonTponpHas pabora
rapMOHHU3aIUU 5,4, 5.5I1-o/c, 5.6. Bremonnenue 3ajaHui
MEKHAIIMOHAIBHBIX Temsr 7.1, 7.2, 7.3I1-0/c, | mpoOMeXyTOUIHOM
U MEXPEIUTHO3HbIX OTHOIEHUH, | 7.4 - 7.7 aTTecTaluu
MIPUMEHSTh CTaHAaPTHI
AHTUKOPPYIIIMOHHOTO
TIOBEJICHHS
OK 07. CopeiictBoBats | Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBanue
COXPAHEHHUIO okpyxaromeit | 1.4I1-o/c, 1.511-o/c, 1.6. YcTHBIN onpoc
cpensl,  pecypcocoepexenuto, | Temsr 2.1- 2.7, 2.8 [I-o/c, | MaTematuueckuii JUKTAHT
MIPUMEHSITh 3HaHus | 2.9. [Ipencrasnenue
00 U3MEHEHUU kmumara, | Temsr 3.1 - 3.5, 3.6I1-0o/c, | pe3ynbTaTOB NPaKTUYECKUX
TIPUHIIMIIBI oepexxnmBoro | 3.7. pabor
IIPOU3BOJICTBA, spdextuBHo | Temsr 5.1, 5.2, 5.3[1-o/c, | KonrponbHas pabora
neicTBOBaTh B upesBbuanHbIX | 5,4, 5.511-0/c, 5.6. Brmmonnenne 3aJaHIH
CUTyaLUsAX Tems! 6.1 - 6.5, 6.6I1-0/c, | mpoMeXyTOUHOMH

6.7-6.9 aTTecTalnu
IIK 1.5. Bemonusate o6pabotky | Paznen 1 I1-o/c TectupoBanue

JeTajiell Ha TOKApHBIX CTaHKax C
IIPOrPaMMHBIM ~ yTIPABICHUEM C
coOmoneHeM  TpeOoBaHMH K
KauecTBy, B COOTBETCTBHHM C
3aJJaHUeM U € TEXHMUYECKOH
JIOKYMEHTalHUen

Pazgen 2 I1 o/c
Paznmen 3 IT o/c
Pazgen 4 I1 o/c
Pasnmen 5 I1 o/c
Pasnen 6 I1 o/c
Pasnen 7 I1 o/c

VYeTHbII onpoc
MaremaTudeckuii JUKTAHT
NunnBunyanpHas
camocTosTeNnbHas paboTa
[IpencraBnenue
pe3yJIbTaTOB MPAKTUYECKUX
pabort

3amuTa TBOPUECKHUX paboT
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IIK 2.5. BemonusATs 006paboTKy
neranei Ha (ppe3epHbIX CTaHKax C
MPOrPaMMHBIM ~ YIPaBJICHHEM C
coOmoneHneM  TpeOoBaHM K
KayecTBy, B COOTBETCTBHH C
3alaHKEM U C  TEXHUYECKOU
JIOKYMEHTalHUEN

3amuTa  WHAWBHIYaITbHBIX
MIPOCKTOB

KonTponbHas padora
Bremonnenue
9K3aMEHALIMOHHBIX 3aJaHuM
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