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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
00pa3oBaTeNpHOrO CTAaHAApTa CPEAHEero MNpPOQPEecCHOHANIBHOrO OOpa3oBaHMsI MO CHEHHATbHOCTU
15.02.16 TexHosnorust MalIMHOCTPOEHMSI, (YTBEpKIEH IpuKkazoM MuHucrepcTBa npocsemienus PO 14
utons 2022 r. Ne 444), pekoMeHJAIUSMU 10 OPTaHU3ALUU MTOJYYEeHUS CPETHEro o0IIero oopa3oBaHUs
B IIpeJieax OCBOCHHs 00pa3oBaTEIbHBIX MPOTPAMM CpETHETO MpOQecCHOHATHHOr0 00pa3oBaHUs Ha
0a3e OCHOBHOro o00Imero o0pa3oBaHHs C y4eToM TpeOoBaHUM (enepanbHbIX TOCYIapCTBEHHBIX
00pa30BaTeNbHBIX CTAHJAPTOB M TIOMYyYaeMOW CHEIHAIBHOCTH CpPEIHEro MPOdEeCCHOHATHHOTO
oOpa3oBaHMs, TIpUMEpPHOW  mporpammor  y4yeOHOM  gucuummiuuHbel  «Martematukay  amus
npodecCHOHATBHBIX ~ 00pa30BaTENbHBIX  OPTaHU3AINM, PEKOMEHIOBAHHOMN denepaibHbIM
rocy/1apCTBEHHBIM OIOIKETHBIM 00pa3oBaTeNbHbIM yupexKIeHUEM JIOTIOTHUTEIHHOTO
npodeccuonanbHoro oOpazoBaHus «MHCTUTYT pa3BUTHS NPO(ECCHOHATBFHOTO  00pa30BAHU)
(TTporokoa Ne6/2025 ot «18» ampens 2025 roxaa).

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

obnactu «CeprueBo-Ilocaackuit 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 AUCHMIUIMHBI B CTPYKType HpodeccHOHAILHON o00pa3oBaTe/bLHOM
nporpammsbl CI1O:

OO6meobOpa3oBaTenibHas AWCHMILIMHA «MareMaTtuka» SBISETCS  00sS3aTeIbHOM  YacThIO
o0meo0pa3oBaTeIbHOTO IMKJIA oOpa3oBaTenbHOW mporpammbl B cootBetctBHM ¢ PI'OC mo
crienranbHOCTH 15.02.16 TexHoI0russ MaMHOCTPOSHUS

1.2. Heau U miIaHupyeMblie pe3yabTAThl 0CBOCHUS IMCIUILINHbI:

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 — pe3yJabTaThl  JOJDKHBI — oTpakath | [IPO1. Brmagenue meTomamMu 10Ka3aTenbCTB, alrOpUTMaMHU

penieHus
npodeccnoHanbHOM
NEeSATeTbHOCTH
MIPUMEHUTEIHHO

K pa3JINYHbIM KOHTEKCTaM

3aga4

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

- TOTOBHOCTb K  AaKTHBHOH  JIeITEIHLHOCTH
TEXHOJOTUYECKOM U COLMAJIBbHOM HAIpPaBICHHOCTH,
CIIOCOOHOCTD WHUILIMUPOBATh, MJIAHUPOBATH
Y CaMOCTOSITEIILHO BBITIOHATE TAKYIO I€ITEIbHOCTD;
- HHTEpEC K Pa3IMIHbIM chepam npodecCHoHaATbLHON
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\/II IMPpU3HAK

WIA OCHOBaHWS JUISl CPaBHEHUs, KiacCU(UKAIUH
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 MOHATUSMU: 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 3aJdaydy, BbIJABUI'aTb THUIIOTC3Y
ee pelieHus, HAXOJIMTh apryMEHTbI
JUIsL JIOKA3aTeIbCTBA CBOUX YTBEPXKICHUM, 33aaBaTh
napameTpbl U KpUTEPHH PEIICHHUS;

- AaHaJIM3UpoOBaTb IIOJYYCHHBIC B XOJC PCIICHUA
3a7a4d  Pe3yNbTaThl, KPUTHYECKH  OIICHUBATh
HUX AOOCTOBCPHOCTH, IIPOrHO3MPOBATH HN3MCHCHUC
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 3HAHHUS W3 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
U3yueHHbIX  (YHKIMHA, MCIONB30BaTh rpaduku  mpu
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, JOJH W YacTH, Ha JBW)KEHUE,
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 MPaBAONOJOOHOCTh Pe3yIbTaTOB;
[IP67. VYmeHue omnepupoBaTh MOHATHAMM: CpeJHEe
apupMeTHIecKoe, MenuaHa, HauOoJsbllee W HAaMMEHBIIEe
3HA4YeHHUs, pa3Max, JUCHEPCHs, CTAHIAPTHOE OTKIOHEHHE
YHCIOBOTO HabOpa; yMEHUE U3BJIEKATh, UHTEPIIPETUPOBATD
uHpOpMalMIO,  TPEACTaBIEHHYO 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;




[1P68. YMenue onepupoBaTh MOHATUSMU: CITyYaHbIA OMBIT
U cllydaifHOE COOBITHE, BEPOSITHOCTh CIyYalHOTO COOBITHS,
YMEHHE BBIYUCIATH BEPOSTHOCTh C  HCIOJIb30BAHHEM
rpaduuecKux METOAOB; MPUMEHATH (POPMYIIBI CIOXKECHUS U
YMHOXXEHUSI BEpOSATHOCTEH, KOMOHMHATOpHBbIC (HAKTHI |
(dbopMyBl TIpU PELICHWU 331a4; OLEHHBATH BEPOSTHOCTH
peanbHBIX COOBITHIA; 3HaKOMCTBO
CO CJIy4aliHBIMHU BETUYMHAMU; YMEHUE PUBOAUTH IPUMEPHI
IOpOSIBJIEHUS 3aKOHAa OOJBIIMX 4YHMCET B IPHUPOAHBIX
U OOIIECTBEHHBIX SIBJICHUSX;

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

IIJIOCKOCTb, IIPOCTPAHCTBO, JIBYI'PaHHbIN yroi,
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,
paccTosiHie MEXAY IUIOCKOCTSIMH; YMEHHE HCIOJIb30BaTh
OpU pelleHUH 3a7ad U3yuyeHHble (AaKTBl M TEOpEeMbl
IUIAHUMETPUM; YMEHHME OIICHHBaTh pa3Mepbl OOBEKTOB
OKPYXKaIOIIEero MHUPA;

[1P610. YMmeHue onepupoBaTh MOHATUSMU: MHOTOTPAHHUK,
CeueHHe MHOTOTpaHHMKA, KyO, Mapajulesienures, npu3Mma,
nupampzia, Gurypa U MOBEPXHOCTh BpalllCHHs, LHJIMHJD,
KOHYC, map, chepa, ceueHus: GUrypsl BpalieHus, INIOCKOCTH,
Kacaomasics cdepsl, IWINHApPA, KOHycCa, IUIOMIAIb
MOBEPXHOCTU TNHPaMU[BI, MPHU3MBI, KOHYCa, IMIMHApA,
wiomanas  chepsl, o00veM  Kyba, HPAMOYTOJIBHOTO
napaiesienunesa, MupaMuIbl, TPU3MBI, WIHHAPA, KOHYyCa,
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 IPAaBUJIbHBIE MHOTOTPAHHUKH;

[IP611 VYwmenue omnepupoBaTh TMOHATHAMU: IBHKEHHUE
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, momaab, 00beM, IJIOHIAIh 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, IPOM3BEICHUE
BEKTOpPa Ha 4YHCJIO; 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 MaTeMaTU4YeCKHUe MOJIETN B IPUPOJIHBIX U OOIIECTBEHHBIX
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 uH(GOpPMaIIMOHHbIE

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

-c(OpMHUPOBAHHOCTH MHPOBO33pPEHUS,
COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAaykKd W OONIECTBEHHOW TIPAaKTHKH,

[IP61. Bnagenune meromamMu OKa3aTeIbCTB, AITOPUTMAMHU
pelieHus 3aaad; ymeHue (GopMyIMpoBaTh 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 YHUBEPCAIbHBIMU yueOHBIMU
MI03HABATEIbHBIMU JICHCTBUSAMU:

B) paboTa ¢ nHpopMaIuei:

- BJIAJICTh HABBIKAMH MOJYYEHUS WHPOPMAIMH W3
UCTOYHUKOB  Pa3HBIX THIIOB, CaMOCTOSITEIHHO
OCYIIECTBIISATh MOUCK, aHAIM3, CUCTEMATHU3ALHIO U
MHTEPIPETANI0O MHPOPMAIIUN PA3IMYHBIX BHIIOB U
¢dbopM npescTaBICHNUS;

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

ayJIUTOPUH, BBIOUpAas  ONTUMAIBbHYIO  (opmy
MIPEICTABICHHS
Y BU3yaJIH3aIlui;
- OIEHUBaTh  JIOCTOBEPHOCTH,  JICTUTUMHOCTH
nH(pOpMAlIMK, €€ COOTBETCTBHE IPABOBBIM H

MOPaJIbHO-ITUYECKUM HOpPMaM;
- HCIOJIb30BaTh CpeACTBAa HWH(OPMALMOHHBIX U

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

[1P62. YMeHue onepupoBaTh MOHATHSIMHU: CTEIICHb YHCIIA,
JorapuM 4YHMCIa; yYMEHHE BBINOJHATH  BBIUYMCIICHUE
3HAYECHUI

U 1npeoOpa3oBaHHsl  BBIPAKEHUH  CO
norapumamu, mpeoOpa3oBaHUs APOOHO-PAITMOHATHHBIX
BBIPAKCHU;

[1PG3. YMeHue omnepupoBaTh MOHATUSMU: PallMOHAIIBHEIE,
UppalMOHATIbHBIE, MOKa3aTebHbIE, CTETICHHBIE,
JOrapu(pMHUUECKUE, TPUTOHOMETPUYECKUE YpaBHEHHUS U
HEpaBEHCTBA, NX CHCTEMBI;

[1P64. VYmenue onepupoBath byHKIHS,
HenpepbiBHAs (QYHKIUS, MPOU3BOJHAS, MEpPBOOOpa3Has,
OTIpeIeICHHBI MHTETrpall; YMEHHE HaXOAUTh NMPOU3BOIHbIC
JJIEMEHTAPHBIX  (DYHKIMI,  WCHOJB3ys  CIIPaBOYHBIC
MaTepuaibl; UCCIE0BAaTh B MPOCTEUIIUX CcayvasxX GpyHKIUN
Ha MOHOTOHHOCTb, HaXOJIUTh HauOoJbIINe
W HauMeHbIIWE 3HaueHWs (QYHKIHA; CTPOUTH TpaduKH
MHOTOYJICHOB c WCTIOJIb30BaHUEM amrmapara

CTCIICHSIMHU U

IIOHATUAMMU:

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

[1P65. YmeHue omepupoBaTh MOHATHAMM: pallMOHaJIbHAs
GbyHKIuMsA, MokazarenabHas (QyHKUHMSA, cTereHHas (QyHKIus,
norapudmuyeckas byHKIHS, TPUTOHOMETPUYECKHE
¢byHkuuu, obpaTHble (YHKIMU; YMEHHE CTPOUTH Tpaduku
U3YYEHHBIX  (YHKIUM, HWCHOJB30BaTh TpaduKud INpU
M3Y4YEHHUH MPOLIECCOB M 3aBUCUMOCTEN, IPU PEIICHUH 33]1a4
W3 JPYruX Y4YeOHBIX TPEAMETOB W 3a7ad M3 peaabHOM




KHU3HH;, BBIpaXaTb (OpPMyJIaMH 3aBUCHMOCTH MEXIY
BEJIMYUHAMU;

[TP66. YMmeHnue pemarb TeKCTOBBIC 3a/1a41 Pa3HBIX THIIOB (B
TOM 4YHUCJIE HA TPOLEHTHI, JOJM W 4YacTH, Ha JBUIKEHHE,
paboTy, CTOMMOCTh TOBapOB M YCIyT, HAJIOTH, 3a7aydl M3
00JIaCTH yIpaBJICHUS JINYHBIMUA U CEMEHHBIMH (PUHAHCAMH );
COCTaBJISITh BBIPAXKECHHS, YpPaBHEHHS, HEPAaBEHCTBA U UX
CUCTEMBI 1O YCJOBHMIO 3aJaud, MCCIEN0BaTh MOJIYyYEHHOE
pelIeHre U OLEHUBATh MPAB/ONO0I00HOCTh PE3yJIbTaTOB;
[IP67. VYmeHue onepupoBaTb NOHSTUSAMU: CpEIHEE
apudmernyeckoe, MenuaHa, HauOoyblllee W HAaUMEHbIIEe
3HAUEHUs, pa3Max, IUCIEPCUs, CTaHAAPTHOE OTKIOHEHHE
YHCIIOBOTO Ha0Opa; yMEHHE M3BJIEKATh, HHTEPIIPETUPOBATH
UHPOpPMALIMIO,  MPEJICTaBICHHY0 B  Tabnumax, Ha
nuarpammax, rpadukax, OTpaskarollyr CBOMCTBA pealbHbBIX
IpOIIECCOB M SBJCHUHN; MPEACTaBIATh HHPOPMALUIO C

MOMOINBI0  TAOMWI[ W JUarpaMM;  HCCIIEJ0BaTh
CTATUCTUYCCKUC JaHHBIC, B TOM YUCJIIC
C TpHUMEHEHHEeM TrpaUYecKuX METOJOB M JJIEKTPOHHBIX
CPEICTB;

[TP68. YMenue onepupoBaTh MOHATUSIMHE: CIIYYAHBIA OMBIT
U ClIy4ailHOe COOBITHE, BEPOSATHOCTh CIIyYaitHOTO COOBITHS;
YMEHHME BBIUUCIATH BEPOSATHOCTH C  MCIOJIb30BAaHUEM
rpadM4ecKuX METOJIOB; MPUMEHATH (OPMYJIbI CIIOKEHUS U
YMHOXEHUSI BEpOSITHOCTEH, KOMOHMHATOpHbIE (AaKTBl H
(GbopMynbl TIpU pEIIeHUH 3aJ]la4; OLEHUBATh BEPOSATHOCTH
peabHBIX COOBITHI; 3HaKOMCTBO
CO CJIy4aliHBIMHU BETUYMHAMU; YMEHUE MPUBOAUTH IPUMEPHI
MPOSIBJIEHUSI 3aKOHAa OOJBIIMX YHCET B MPHUPOAHBIX
1 OOIIECTBEHHBIX SBJICHUSX;
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[1P69. YMenue omnepupoBaTh MOHATUSMH: TOUYKa, MpsMasi,

IJIOCKOCTb, MPOCTPAHCTBO, JIBYT'paHHbBIN yrod,
CKpELIUBAOIIHECS psIMBIE, MapajuieIbHOCTh u
NEePHEHANKYISIPHOCTD MPSIMBIX

U IJIOCKOCTEH, YIOJl MEXKAY NPAMBIMHU, YTOJ MEXIY IPAMOM
U IJIOCKOCTBIO, YTOJI MEXKIY IIOCKOCTSMHU, PACCTOSIHUE OT
TOYKH

JI0 IUIOCKOCTH, PACCTOSTHUE MEXIY NPSMBIMH, PACCTOSIHUE
MEX]ly IJIOCKOCTSIMU; YMEHUE HCII0JIb30BATh MPU PELICHUU
3aJa4 U3y4eHHbIe (DAaKThI U TEOPEMBI TUIAHUMETPHH;, YMEHUE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYIKAIOIIET0 MUPA;
[1P610. YmeHue onepupoBaTh MOHATHSIMU: MHOTOI'PaHHUK,
CEUYEeHUE MHOIOIpaHHUKa, KyO, mapajuienenunes, npusma,
nupamuaa, Gurypa M MOBEpXHOCTh BPALCHHS, IFIMHID,
KOHYC, 11ap, cdepa, ceueHus GUrypsl BpalieHus, II0CKOCTb,
Kacaromasicss  cepbl, UIMIMHIpA, KOHyca, IUIOLIA/b
MOBEPXHOCTH NHUPaMU[bl, MPU3MBI, KOHycCa, LWIMHJIpA,
miomanas  cepsl, 00beM  Kyba, MPAMOYTOJHHOTO
napasuleNenune1a, MMpaMubl, IPU3MbI, IAIUHAPA, KOHYCA,
11apa; YMEHHE n300paxxaTh MHOTOTpaHHUKHU
Y IOBEPXHOCTH BPALLEHUS, UX CEUYEHUS OT PyKH, C TOMOILBIO
YEpTEKHBIX HMHCTPYMEHTOB M JJIEKTPOHHBIX CPEJCTB;
YMEHHE Paclo3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHHE
pacrno3HaBaTh IPaBUIbHBIE MHOIOTPAHHUKH,

[IP611 VYmeHue omnepupoBaTh TMOHATUSMHU: JBUKECHHE
B TMPOCTPAHCTBE, MOAOOHBIE (QUTYPHI B MPOCTPAHCTBE;
HCIIOJIb30BaTh OTHOLICHHE IUIOIIAJEd IIOBEPXHOCTEN H
00BbEeMOB MOAOOHBIX (UTYp NPU PELICHUH 3a/1aY;
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[1P612. YMeHue BBIYUCIATH T€OMETPUYECKHE BEIUYHHBI
(nmHa, yrom, miuom@aab, o0beM, IMJIOUIAIb MOBEPXHOCTH),
UCIIOJIB3YS U3y4YeHHbIE (POPMYJIbI U METOJIBL;

[TP613. YMeHnue onepupoBaTh MOHATUSIMH: TPIMOYTOJIbHAS

cucreMa KOOpAuHarT, KOOPAWHATLL TOYKH, BCKTOD,
KOOpAUHATBI BCKTOpaA, CKAJISAPHOC IMPOU3IBCACHHUC, YTOJI
MCXKAY BCEKTOpAaMH, CyYMMa BCKTOPOB, IIPOU3BCACHHUC

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 MaTeMaTUYECKUE MOJIEH B PUPOJHBIX 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

JIn4HOCTHBIE  pE3yNbTaThl  JIOJDKHBI  OTPAXKaTh
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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MertamnpeaMeTHbIe pe3yabTaThl 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
CHUTYyalll{, BBIOOpa BEPHOTO PEIICHHS;

- 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,
WHUIMAaTUBHOCTh, yMEHHE JEeWCTBOBATh, HCXOMS
U3 CBOMX BO3MOXKHOCTEI;

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

- COLMAJIbHBIX HAaBBIKOB, BKJIFOUYAIOIIUX CITOCOOHOCTh
BBICTPaWBaTh OTHOIICHUS C JPYTHMH JIFOJBMH,
3a00TUTBCS, TPOSBIATH HMHTEPEC U paspelarb
KOH(IIMKTBI

MaTEMaTHYECKOI0 aHaIN3a; IPUMEHSTh IPOU3BOIHYIO IIPU
pelieHnn 3a1a4y
Ha JIBJKEHUE; pelaTh IPaKTUKO-OPUEHTUPOBAHHbBIE 3aja4l
Ha HauOoJIbIINE U HAUMEHbIINE 3HAYCHUS, Ha HaX0XJIEHHE
IIyTH, CKOPOCTH U YCKOPEHUS;

[TPG5. YMeHue omepupoBaTh IMOHSATUSMHU: paIlHOHATBHAS
¢GyHKUMA, Moka3aTenbHass (YHKIMS, CTeNeHHas (QyHKIus,
JorapupmMuyecKas byHKIM, TPUTOHOMETPUUECKUE
¢byHkmu, obpaTtHble (YHKIMH; YMEHHE CTPOHTH Tpaduku
U3yYeHHBIX  (DYHKIMHA, WCIONB30BaTh Tpauku  IpH
U3Y4YEHHHU IIPOLIECCOB U 3aBUCUMOCTEH, U PELLEHUY 3a7a4
U3 Jpyrux Yy4deOHbIX MpPEeIMETOB M 3a/Jad M3 pealbHOU
KU3HU; BbIpaXaTh (opMynamMM 3aBUCUMOCTH MEXKIY
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);
COCTaBJIATh BBIPAXKECHUS, YpPaBHEHMS, HEPAaBEHCTBA U HX
CHUCTEMBI 110 YCJOBMIO 33Jaud, MCCIEN0BATh MOJIYYEHHOE
pelIeHre U OLIEHUBATh MPaBIONOJ00HOCTb PE3YJIbTATOB;
[IP67. VYmeHue onepupoBaTb NOHSTUSIMU: CpEIHEE
apupMeTHyecKoe, MeluaHa, HauOousiplllee W HaUMEHbIIee
3HAUEHUs, pa3Max, IUCIEPCHUS, CTaHAAPTHOE OTKIOHEHHE
YHCIIOBOTO Habopa; yMEHHE U3BJIEKAaTh, HHTEPIIPETUPOBATD
nH(poOpMalMI0, TPEJICTaBICHHYO B  TaOnuiax, Ha
auarpammax, rpagukax, OTpaXkarollyro CBOMCTBA peabHBIX
MPOLIECCOB W SBJICHMH; MPEICTaBIATh HH(POPMALHIO C
MOMOLIpI0  TadnMIl M JuarpaMM;  HCCJIEIOBaTh
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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 NOAXOISIINNA U3YUSHHBIN 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 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:

LICHHOCTHOE OTHOIICHHWE 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  PErYJISTUBHBIMU

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

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

[1P64. VYmeHue omnepupoBaTh MOHATHAMHU: (DYyHKIUS,
HempepbiBHas (yHKUUSA, TNPOU3BOJAHAsA, IEepBOOOpa3Hasi,
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
HCIIOJIb30BAHUEM amnmapara

MNPpUMCHATE HX, MNPOBOJUTH OOKA3aTCIbHBIC

MHOT'O4JICHOB C
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AHTUKOPPYILIHLOHHOTO
MIOBEJEHUS

JNEUCTBUSIMU: 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 JOCTIDKCHHIO LeMH H  YCIEeXy,
ONTHMHU3M, UHUIIUATUBHOCTh, 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, BKIIOYAIOIINX CIIOCOOHOCTD
BBICTPAaWBaTh OTHOIICHUS C JPYTHMH JIFOJBMH,
3a00TUTbCA, TPOSBIATH HWHTEPEC H pa3peuaTh
KOH(IIMKTBI

WHTEIUICKT,

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. CopgelicTBOBaTh
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 3HAYCHUS, Ha HaX0XKJICHHE
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

JorapupmMuuecKas byHKIHA, TPUTOHOMETPUUECKUE
¢byHkuuu, obpaTtHble (YHKIMU; YMEHHE CTPOUTH Tpaduku
U3yYeHHbIX (YHKIMHA, MCNOIB30BaTh rpaduku  1pu
U3yUYEHHH IIPOLECCOB U 3aBUCUMOCTEH, TPU peLICHUH 3a1a4
W3 JpYrux Y4YeOHBIX MPEAMETOB W 3a7ady M3 pealbHOM
KHU3HHM, BBIpaXaTb (QopMylaMH 3aBUCHMOCTH  MEXKIY
BEJINYMHAMU;

[1P66. YMeHnue pemaTb TEKCTOBBIE 3a/1a4M PA3HbIX THIIOB (B
TOM YHCJI€ Ha TMPOLEHTHI, JOJH W YacTH, Ha JBW)KEHUE,
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 PABIONOI00HOCTh PE3yIbTaTOB;
[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, KOMOHMHATOpHBbIE (DAKThl U
(dopMyJBl TIpU PELICHUWH 337ay; OLEHHMBATh BEPOSTHOCTH
peanbHBIX COOBITHIA; 3HAaKOMCTBO
CO CITy4YaifHBIMH BEJIMYMHAMH; YMEHUE TPUBOAUTDH IIPUMEPHI
OpPOSIBIIEHUS] 3aKOHAa OOJNBIIMX 4YHCeN B HPUPOJIHBIX
1 OOILECTBEHHBIX SIBICHUSX;

[1PGY. YmMmenue omnepupoBaTh MOHATUSMHU: TOUKa, MpsiMas,

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

U IJIOCKOCTEH, YTOJI MEXKIY MPSAMBIMH, YTOJ MEXIY IPAMOI
U IJIOCKOCTBIO, YTOJI MEKIY INIOCKOCTSAMH, PACCTOSTHUE OT
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TOUYKH
JI0 IUIOCKOCTH, PACCTOSTHUE MEXIY NPSMBIMH, PACCTOSIHUE
MEXy IJIOCKOCTSIMHU; YMEHHUE HCII0JIb30BATh IIPU PEIICHUN
3aJa4 U3y4eHHbIE (DAKThI U TEOPEMBI INIAHUMETPUU; YMEHUE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYIKAIOIIETO MHUPA;
[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 1.1 Ucnonp30BaTh
KOHCTPYKTOPCKYIO 51
TEXHOJIOTHYECKYIO
TOKYMEHTAIUIO pH|°

pa3pabOTKe TEXHOJOTHYECKUX
[POIIECCOB U3TOTOBJICHHUS

neTanei MalnH.

yMeTh pelaTh MPHUKIaIHbIC
npodeccCHOHAIBHON e TebHOCTH

3aJa4du

B

obnacty|

- 3HaYEeHUE MAaTEeMaTUKU B IPO(PECCUOHATILHOM JIeTEIbHOCTH Y|
[pu OCBOEHUU OCHOBHOM npodeccuoHanbHOM
00pa3oBaTebHOM POrpaMMbl;

- OCHOBHBIE MAaT€MaTU4YECKUE METOJbl PELICHUS IMPUKIAIHBIX
Basay B 00JaCcTH TPOPECCHOHAILHON e TEIHHOCTH;

- OCHOBHBIE TOHATUS M METOABl MAaTEMaTHYECKOI0 aHalu3a,
ITUCKPETHOW  MaTeMaTHKH, JHMHEHHOW ainreOpbl, TEOpHH
KOMIUIEKCHBIX qrced, TEOpUn BEPOSTHOCTEN y
MaTEMaTUYECKON CTaTUCTUKH;

- OCHOBBI MHTCTPAJIBHOTO 1 ,Z[I/I(I)(l)epeHLII/IaIIBHOFO HUCYHCIICHUA
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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 00pa3oBaTeJbHON MPOrpaMMBbI AU CHUTITTHHBI 286
B T.4.
KOMOWHHPOBAHHBIC 3aHATHS 229
KOHTPOJIbHBIE PAOOTHI 7
OcHoBHOe coJiep:KkaHue 236
IIpodeccnonanbHO OPMEHTHPOBAHHOE CO/lep:KaHMe (Coaep:KaHne 30
MPUKJIAJTHOI0 MOYJIfA)
Koncyabranumn 16
[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 OPHEHTHPOBAaHHOE), 1a00PATOPHbIE U MPAKTUYECKHE 3AHATHS, IPUKJIATHOM yacoB | KOMIETeHIIH
MOAYJIb (IIPM HAJTMYMH)
1 2 3 4
OcHoBHOE coJepKaHue

Pasjen 1. [loBTOpeHHe Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 17

Tema 1.1. Coneprxkanue ydeOHOro MaTepuasia

Lens u 3apaun marematuky | Llenb v 3agaun MaTeMaTHKU IPU OCBOCHUH CHENUANBHOCTU. ba3oBbie 3HAHUS U YMEHHSA 1

npu 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 1

Tema 1.2. Copepxanue yaeOHOro MaTepuaa

Uucna v BBIYUCICHUS Hatypanbuble u nensie uucna. IlpusnHakm penumocty 1enbix yucen. PannoHaibHbIe 1
yucia. OOBIKHOBEHHBIE U JIECATUYHBIC IPOOU, MPOIIEHTHI, 0ECKOHEUHBIE MEPUOTUICCKIE OK 01,
npobu. ApudMeThyecKkre orepanuyd ¢ pPalMOHAIBHBIMUA YHUCJIAMH, MpeoOpa3oBaHUs OK 02,
YHUCJIOBBIX BBIpAXEHUN. JleMICTBUTEIBHBIEC YUCIIA. OK 03,
PanmonansHpie W uppalnuoHadbHBIE uYKcha.  ApUPMETHYECKHE Omepaluu  C 1 OK 04,
NeHUCTBUTENbHBIMU YMciaaMH. [IpuOGnmk€HHbIE BBIYMCIICHUS, IpaBUIa OKpPYIJIEHUS, OK 05,
MPHUKUJIKA U OIIEHKA PEe3yJIbTaTa BhIYUCICHUH OK 06

Tema 1.3 Cojep:kaHue yueOHOro MaTepuana OK 07

ToxnecrBa u | ToxxnectBa M TOXKIECTBEHHbIE INpeoOpa3oBaHMs. YpaBHEHUE, KOPEHb YpaBHEHHS. NnK 1.1

TOXKIACCTBCHHBIC HepaBeHcTBO, pemienue HepaBeHCTBA. MeToa MHTEpBaioB. PemeHue 1ensix 1 IpooHO- 1

npeoOpasOBaHHs. palMOHAIbHBIX YPABHEHUI U HEPABEHCTB.

Ypapuenns [IpuMeHeHHEe ypaBHEHWI U HEPABEHCTB K PENICHUIO MaTEMAaTHUYECKHUX 3a1a4 M 3a71a4 W3

1 HCPaBCHCTBA pa3nMuHbIX obOjacTel Hayku u peanbHOM JkuM3HM. CHCTEMbl M COBOKYIHOCTH 1
palMOHAIBHBIX YPaBHEHUHN U HEPABEHCTB. CHCTEMBI JINHEWMHBIX YPaBHEHUI. 1
Pemenne nmpukiagHeIX 33124 € IOMOIIBIO CHCTEMBI JIMHENHBIX YPaBHEHUI

Tema 1.4. IIpodeccnoHalbHO OPUEHTHPOBAHHOE COAEpP:KAHMEe (COomep:KaHHue TNPHUKJIAJTHOIO

IIpouieHTHBIE  BBIYMCICHUS | MOAYJIsI)

B npodeccronanbHbIX | [IpuMeHenue apoOeit ¥ MPOIEHTOB ISl PEIIeHHs MPUKIATHBIX 337a4 M3 Pa3IMIHbIX 1

3aa4dax OTpAacIiel 3HAHUH U PEaIbHOMN KU3HU.
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[TpubnuKEHHbIC BBHIYMCICHUS, MPaBUJIA OKPYIJIEHUS, MPUKHUIKA U OLEHKAa pe3ylbTaTa 1
BBIYMCIICHUI.
Pa3nble ciocoObI BEIYUCIICHUS TPOIIEHTOB. 1
[IporieHTHBIE BBEIUUCICHHS B IPOGECCHOHATIBHBIX 3ajauax. 1
[IpumeHeHne ypaBHEHUN U HEPABEHCTB K PELICHUIO MAaTEMaTUYECKUX 3ajad U 3a/1ad U3 1
pa3nuyHbIX 00JacTell HAyKH U peabHOM KU3HU
Tema 1.5. Copepxanne yaeOHOro MaTepuana
ITocnenoBarenbHOCTH ITocnenoBarenbHOCTH, C€HOCOOBI  3aJaHUsl  IOCJIENOBAaTENbHOCTEH. MOHOTOHHBIE 1
U IIPOIPECCUU MOCJeI0BaTeNbHOCTH. ApudMeTHuecKass U reoMerpuyeckas nporpeccuu. beckonedno
yObIBaroIlasi reOMeTpUYecKast IPOrpeccHsl.
Cymma OeckOHEYHO yObIBaIOLIEl reomeTpudeckoil nporpeccun. @opmysa CII0XKHBIX
IpoLEeHTOB. Vcnonb30BaHle NMPOrpeccuu A PeUIeHUs pealibHbIX 331a4 IPUKIIAJHOTO 1
Xapakrepa
Tema 1.6. Copep:xanue yaueOHOro MaTepuana
DyHKUMM U TpaQuKH @yuk1us, cnocoOs 3ananus pynkuuu. ['paduk Gpynxmum. B3aumuao oOpatHbie GpyHKIUH. 1
OO6nacth ornpejesneHUs: © MHOXeCTBO 3HaueHui ¢pyHkumu. Hynu ¢pyHkuumn.
[TpomMeXyTKH 3HAKONOCTOSHCTBA. YETHBIC M HeUETHBIC (PYHKIIUU 1
KonTpoabHasi padora no pasaeny 1. BXxogHol KOHTpOJIb 1
Pasnea 2. Crenenn u kopuu. CreneHHas, noka3ateJbHas M Jjorapupmuyeckasi QyHKuuu 37
Tema 2.1. Coneprxanue yueOHOro MaTepuasa
ApudpmeTrueckuii KOpeHb Apudmernueckuit KOpeHb HaTypaJbHON CTENEHH. 1
N—O0i CTENICHHU. JleiicTBusl ¢ apupMeTHUECKUMU KOPHSIMH N—OM CTETEHH. 1
Tema 2.2 Conepxanue yueOHOro MaTepuasa
Crenenu. CtanmapTHas CreneHs ¢ 1eIbIM T0Ka3aTeeM. 1 OK 01,
¢dopma 3anucu CrannaptHas ¢popma 3arucH JeHCTBUTENBHOTO YHCIa. 1 OK 02,
JNIEUCTBUTEIILHOIO YHCIIa Ucnons3zoBanne noaxossiieii ¢GopMbl 3aMUCH JTEUCTBUTEIBHBIX YHUCEN JIS pEelieHUus 1 OK 03,
MIPAKTUYECKUX 3a]a4 U IPEJCTABJICHUS JaHHbIX. OK 05,
Crenens ¢ palliOHATBHBIM ITOKa3aTeJIEM. 1 OK 06,
CpoiictBa crenenu. IlpeoOpa3oBanue BbIpaXEHUH, COAEPXKAIIMX CTEMEHU C 1 OK 07
palMOHAIBHBIM NTOKA3aTEIEM MK 1.1
Tema 2.3. Conepxanue yueOHOro MaTepuasa
CrenenHas QpyHKIus CrenenHas GyHKIMS C HATypaJIbHBIM U LIEJIBIM [TOKA3aTEIEM. 1
E€ cBoiicTBa u rpaduk. 1
CaoticTBa U rpaMK KOpHsI N-Oi CTENEeHH 1

Copepxanne yueOHOTO MaTepuana
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Tema 2.4. UppaunoHanbHble
yYpaBHEHUs U HEPAaBEHCTBA

Pemrenne nppalMOHaIbHBIX YPaBHEHUN U HEPABEHCTB
Pemenne nppanroHalbHBIX yPaBHEHUN U HEPABEHCTB
Pemenne nppaliMOHaIbHBIX YPaBHEHUN U HEPABEHCTB
Pemenne nppanroHalbHBIX YPaBHEHUN U HEPABEHCTB
Pemrenne nppaliMOHaIbHBIX YPAaBHEHUN U HEPABEHCTB
Pemenne nppanroHaJIbHBIX YPAaBHEHUI U HEPAaBEHCTB

PR R R

Tema 2.5. ITlokasareiapHbIE

Copnepkanne yyeOHOro MaTepuaia

ypaBHeHMs U HepaBeHCTBa | [lokasaTesbHbIC ypaBHCHUS U HEPABEHCTBA 1
[TokazarenabHble YpaBHEHUSI M1 HEPABEHCTBA 1

Tema 2.6. Coneprkanue y4eOHOro MaTepuasa

Jlorapu¢wm uncna. Coiictsa | Jlorapugm yucia. 1

norapudmosB Jlorapudm yucna. 1
JlecsiTUUHBIE U HATYpaJIbHbIE JIOTaPU(PMBI. 1
JlecATUUHBIE U HATypaJIbHbIE JOrapHU(pMBbI. 1
[IpeoOpa3oBanue BBIPAKEHHIA, COACPIKAIIHMX JIOTAPU(DMBI 1
[IpeoOpa3oBaHue BbIPAXKEHUH, COACPIKALIMX JIOrapu(MBI 1

Tema 2.7. Tlokazarenbrast | ComepikaHue yueOHOTO MaTepuaia

u norapudmuueckas | [TokazartenbHast U JorapupMuueckas pyHKIUH, KX CBONCTBA U TPaUKH. 1

byHKIUY, ypaBHenus, | [TokazarenbHas u norapudmuueckas GyHKINU, X CBOMCTBA U TpadUKH. 1

HEPaBEHCTBA [TokazarenbHas u norapudmuueckas GyHKINHU, X CBOMCTBA U TpadUKH. 1
Jlorapudmuueckue ypaBHEHHs 1 HEpaBEHCTBA 1
Jlorapudmuueckue ypaBHEHUSI 1 HEPABEHCTBA 1
Jlorapudmuueckue ypaBHEeHHs 1 HEpaBEHCTBA 1

Tema 2.8. IIpodeccuonanbHO OpHEHTHPOBAHHOE cojep:KaHUe (coAepKaHUe NPUKJIATHOIO

Jlorapudmsl B npupoe MOJYJ151)

Y TEXHHKE [Ipumenenue norapudma. 1
HcTopus pa3BUTHS MaTeMaTHKH. 1
Jlorapudmuueckas cnupaib B npupoje. Ee matemaruueckue cBoicCTBA.
Hcnonb3oBanue rpagukoB (QyHKIMA JUIs MCCIIEOBAaHUS MPOLIECCOB U 3aBHCUMOCTEH, 1
KOTOpbI€ BO3HHUKAIOT MPH PEUICHUH 3a7ad U3 Pa3IMYHbIX OOJacTell HAyKH U peasbHOU 1

KHU3HHU

Coneprxkanne y4eOHOro MaTepurana
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Tema 2.9. Hcnonb3oBanue rpadukoB (YHKUWN Ui pelICHHs YPaBHEHUH U JIMHEHHBIX CHCTEM. 1
[Ipumenenue ypaBHEeHUH, [Ipumenenue ypaBHEHU, CUCTEM M HEPABEHCTB K PEIICHUI0O MaTEMaTHYECKHUX 3a/ad U 1
CHUCTEM U HEPABEHCTB 3a/1a4y U3 pa3JIMYHbIX 00JIACTEN HAYKU U pealIbHOM KU3ZHU 1
K PELICHUIO 3a1a4 KonTposbHas padora 1o pasueny 2
Pasnea 3 Ilpsivble M NJIOCKOCTH B IpocTpaHcTBe. KoopAMHATHI M BEeKTOPBI B IPOCTPAHCTBE 36
Tema 3.1. Coneprxkanue y4eOHOro MaTepuasia
IloBTOopenune muanumerpuu. | OCHOBHBIE PUTYPBI, PAKTHI U TEOPEMBI TUTAHUMETPHH. 1
OcHoBHbIE noHATHA | OcHOBHBIE (PUTYPBI, (HAKTHI M TEOPEMBI INTAHUMETPHUH. 1
CTEpPEOMETPUU OCHOBHBIE MIOHATHUS CTEPEOMETPHH. 1
OcHOBHbIE TIOHATHUS CTEPEOMETPHH. 1
Touka, npsMas, II0CKOCTb, IPOCTPAHCTBO. 1
[TonsTre 06 akCMOMaTHYECKOM MOCTPOCHUHU CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUH U 1
CJIEJICTBUS U3 HUX
[TonsTre 06 akCMOMaTHYECKOM MOCTPOCHUHU CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUH U 1
CJIEJICTBUS U3 HUX
[TonsTre 06 akCMOMaTUYECKOM MOCTPOCHUU CTEPEOMETPUU: AaKCHUOMBI CTEPEOMETPUU U 1
CJIEJICTBUS U3 HUX
Tema 3.2. Copepxanue yueOHOro MaTepuana OK 01,
[Ipsimble U TIOCKOCTH B3aumHoe pacnonoxeHue NpsiMbeIX B IPOCTPAHCTBE: MEPECEKAIOLINECS], TapallIe/IbHbIE U 1 OK 02,
B IIPOCTPAHCTBE. | CKPEIIMBAONINECS MPIMBIE. OK 03,
[MapamnensHocTs  HpAMBIX, | BzanMHOE pacnosnokeHune NpsMBIX B IPOCTPAHCTBE: MepeceKaroIuecs, mapaiebHbIe 1 1 OK 05,
OpIMOH M IUIOCKOCTH, | CKPEIMBAIOMIUECS MPSMBIE. OK 07
IJI0CKOCTEN [TapannenbHOCTh OPSIMBIX M IUIOCKOCTEH B MPOCTPAHCTBE: NapajljieibHbIE MPSMBIE B 1 MK 1.1
MIPOCTPAHCTBE, NapAUIETBLHOCTD TPEX MPAMBIX, TAPAJUIETbHOCTD MPSIMON U MIIOCKOCTH.
[TapannenbHOCTh HMPSMBIX U IUIOCKOCTEM B IPOCTPAHCTBE: NapajuleibHbIE NPSIMBIE B 1
MIPOCTPAHCTBE, MAPAJUIEIBHOCTh TPEX MPSAMBIX, MAPATUIETBHOCTh MPSMON U IIOCKOCTH.
VYriael ¢ coHampaBl€HHBIMU CTOPOHAaMH, YIOJ MeEXAy MNpPSMbIMH B IPOCTPAHCTBE. 1
[TapannenpHOCTh IUIOCKOCTEW: MapajulebHbIE IUIOCKOCTH, CBOWMCTBA MapajlIeIbHBIX 1
IIJIOCKOCTEM.
[Ipocreiiie  mpocTpaHCTBEHHbE  (GUIYpbl Ha  IUIOCKOCTH:  TeTpa’ap, Kyo, 1
napajuiesienunea, NoCTPOeHNEe CeUeHu
IIpocreiiine  mpocTpaHCTBEHHbIE  (UIYpbl Ha  IUIOCKOCTH:  TeTpa’lp, Kyo, 1
napajuieJienunes1, NOCTPOSHUE CeUeHU
Tema 3.3. Coneprxkanne y4eOHOro MaTeprana
[lepneHIUKYIAPHOCTD [lepneHIUKyISIpHOCTh MPSAMOM M IUIOCKOCTU: MEPHEHIUKYISIPHBIE IpsIMBIE B 1
TIPSIMBIX MIPOCTPAHCTBE
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U IJIOCKOCTEN

IIPsIMBIE MAPAJUICIIbHBIC U NEPICHAUKYIISIPHBIE K IITIOCKOCTH

[

IIPU3HAK NEPIECHIUKYIIPHOCTU IPSIMON U INIOCKOCTU 1
TEOpeMa O IPSIMOM NEPIIEHIUKYJIIPHOMN INIOCKOCTH 1
Tema 3.4. Coneprxkanue y4eOHOro MaTepuasa
VYTIubl MEXAy IPSAMBIMU Yribl B NPOCTPAHCTBE: YroJ MEXAY HPSIMOM M IUIOCKOCTBIO, JBYI'PAaHHBIA YIOJI, 1
U IUIOCKOCTSIMHU JIMHEHHBIN YToJl ABYTPAHHOTO YIJIA.
[lepnieHUKYIAp U HAKIIOHHBIE: PACCTOSAHME OT TOYKM JO INIOCKOCTH, PACCTOSHHUE OT 1
IPSIMOH 10 IJIOCKOCTH, MPOEKLUs (PUTyphl Ha MJIOCKOCTh
[lepneH MKy IAPHOCTD INIOCKOCTEN: IPU3HAK IEPIICHAUKYJIAPHOCTH JIBYX IUIOCKOCTEH. 1
Teopema o Tpéx nepneHAuKyJIsIpax 1
Tema 3.5. Conepxanne yaeOHOro Marepuaa
KoopauHnatsl 1 BEKTOPBI BexTop Ha MJI0CKOCTH U B IPOCTPAHCTBE. 1
B IIPOCTPAHCTBE CrnosxeHue ¥ BBIYMTAHUE BEKTOPOB. Y MHOYKEHUE BEKTOpA Ha YUCIIO. 1
Pa3noxeHne BeKkTopa 1o TpéM HEKOMIUTAaHAPHBIM BeKTopaM. [IpaBuio napamienenunena. 1
Pemenne 3amay, CBA3aHHBIX C INPUMEHEHMEM IIPAaBHII JIEUCTBUM C BEKTOpaMH. 1
[IpsimoyronbHas cucreMa KOOpAMHAT B IIPOCTPAHCTBE. 1
Koopaunats! Bexkropa. [Ipocreiimme 3amaun B KOOpAMHATAX. YTOJ MEXKIY BEKTOPAMH. 1
CkassipHO€ IPOU3BEIEHUE BEKTOPOB. 1
Brruncnenue yrioB Mexay IpsIMbIMM U IUIOCKOCTAMHU. KOOpIMHATHO-BEKTOPHBIN METO/ 1
IIPU pELICHUN T€OMETPUYECKUX 3a/1a4
Tema 3.6. IIpo¢eccnona/IbHO OPHEHTHPOBAHHOE COAEPKAHUE (CONepPKAHNE TPUKIATHOTO
[Ipsimble M TIOCKOCTH MO/LYJIst)
B IIPAKTHYECKUX 3a7a4ax PacrnionoxkeHne NpsMBIX U IUIOCKOCTEH B OKpY’KarolleM Mupe (Ipupoie, HCKYCCTBE, 1
apXUTEKType, TeXHUKE). PelieHne npakTuKo-opueHTUPOBAHHBIX 3a7a4
PacrnionoxeHne NpsAMBIX U IJIOCKOCTEH B OKpYy’KarolleM Mupe (IpUpoje, UCKYCCTBE, 1
apXUTEKTYype, TeXHUKE). PellieHne npakTuKO-OpuEeHTUPOBAHHBIX 3a1a4
Tema 3.7. Coneprxanue yueOHOro MaTepuasa
Pemenne 3amau. IIpsmeie Pemrenne 3a1a4 Ha Hax0K/JIEHHE F€OMETPUUYECKUX BEJIMUMH C UCIIOJIB30BAHNUEM aIlliapara 1
U TUIOCKOCTH, KOOPAUHATHI | BEKTOPHOM anreOpsl
U BEKTOD KonTtpoJuabsHas pa6ora no paszaeny 3
1
Paszpnen 4. OcHoBbI TpUrOHOMeTpUH. TpUroHoMeTpruyecKkue GyHKINH 34
Tema 4.1. Coneprxanue yueOHOro MaTepuasa
OCHOBBI TPUTOHOMETPUH CuHyc, KOCHHYC ¥ TAaHT€HC YHCJIIOBOTO apryMeHTa. 1
CuHycC, KOCHHYC U TaHT'€HC YHCIIOBOIO apryMEHTa. 1
ApKCHHYC, apKKOCHHYC, apKTaHI'€HC YHCIOBOr0 apryMEHTa. 1
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ApKcHHYC, apKKOCHUHYC, apKTaHT€HC YHCIOBOI0 apryMeHTa.

ApKcuHyc, apKKOCUHYC, ApKTaHI'€HC YUCIOBOIO ApIyMEHTA.

Tpuronomerpudeckass OKPYXHOCTb, OIpEACIICEHUE TPUTOHOMETPUUECKUX (DYHKIHNA
YKCIJIOBOIO apryMeHTa

Tpuronomerpuueckass OKPYXHOCTb, OIpECICHHE TPUTOHOMETPUUECKUX (YHKIIHMA
YKCIJIOBOIO apryMeHTa

Tpuronomerpuueckass OKPYXHOCTb, OIpEACIICEHUE TPUTOHOMETPUUYECKUX (DYHKIHNA
YHCJIOBOIO apryMeHTa

e

Tema 4.2, OCHOBHBIE
TPUTOHOMETPUYCCKHE
TOXKIECTBA

Cojnepkanne yyeOHOro MaTepuaia

[IpeoOpa3oBaHre TPUTOHOMETPUUECKUX BHIPAKEHUH.
[IpeoOpa3oBaHne TPUTOHOMETPHUECKUX BBIPAKEHUH.
[Ipeobpa3oBaHre TPUTOHOMETPUUYECKUX BHIPAKEHUH.
OCHOBHBIE TPUTOHOMETPUIECKUE (POPMYITBI
OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI
OcCHOBHBIE TPUTOHOMETPHUIECKUE POPMYIIBI

s

Tema 4.3.
Tpuronomerpuueckue
(GyHKUMH, MX CBOWCTBa H
rpaduKu

Copepxanue yueOHOro MaTepuana

DyHKIHS.

OyHKIUS.

DyHKIHS.

OyHKLHu.

[Tepuoanueckue GyHKIMH.

[lepuonnueckre GyHKINU.

Tpuronomerpruyeckue QyHKIMH, UX CBOMCTBA U TpapUKu
Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduku
Tpuronomerpruyeckue QyHKIMH, UX CBOMCTBA U TpapuKu
Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduKu

PR RRPRRPRRERRERRR

Tema 4.4.
Tpuronomerpuyeckue
YpaBHECHHS U HEPABCHCTBA

Coneprxkanue y4eOHOro MaTepuana

PeleHne TpUroHOMETPUYECKUX YPABHEHUN.
Pemenne TpuroHoMeTpUYECKUX YpaBHEHUH.
PelreHne TpUroHOMETPUYECKUX YPABHEHU.
[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

S

Tema 4.5.
Hcnons3oBanue

IIpodeccnona/ibHO OPHEHTHPOBAHHOE CcoO/epKaHHMe (CoAep:KaHUE NPHKJIATHOIO
MOJLYJIst)

[IpoBeeHNE MPAKTUYECKUX PACUETOB MO (HOpMYJIaM TPUTOHOMETPUH

OK 01,
OK 02,
OK 03,
OK 04,
OK 05,
OK 06,
K 1.1

29



TPUTOHOMETPUHU Hcnonb3oBanue rpagukoB (GyHKIUA [UIs MCCIEIOBAHUS MPOIECCOB M 3aBUCHUMOCTEH, 1
B IpodecCHoHaIbHOM cepe | KOTopble BOSHUKAIOT IPU PEIIEHUH 3a]ad U3 APYIHX y4eOHbIX AMCLUIUIMH U PeanbHOI
KU3HU
Tema 4.6. Coneprxkanue y4eOHOro MaTepuasa
Pemenue 3aj1a4 | Tpuronomerpuueckue GyHKIUHU, TOKICCTBA M YPABHEHUS 1
TPUTOHOMETPUHU KonTposabHasi padorta 1o pazneny 4 1
Pa3znes S. MHOIOrpaHHMKHM M TeJla BpallleHUs 52
Tema 5.1. Copepxanne yaeOHOro MaTepuana
MHororpanHuKu IloHATHE MHOrOrpaHHMKA, OCHOBHBIE 3JEMEHTbl MHOIOTPAHHHMKA, BBIIYKIIbIE H 1
HEBBIIYKJIbIE MHOTOI'PAaHHUKH; pa3BEPTKAa MHOIOTPaHHUKA.
[loHATHE MHOrOrpaHHMKA, OCHOBHBIE 3JEMEHThl MHOIOTPAHHUKA, BBIYKIbIE U 1
HEBBIIYKJIbIE MHOTOI'PAaHHUKH; pa3BEPTKAa MHOIOTPaHHUKA.
[loHATHE MHOIOrpaHHMKA, OCHOBHBIE 3JEMEHTbl MHOIOTPAHHHUKA, BBIIYKIIbIE H 1
HEBBIMYKJIbIE MHOTOI'PAaHHUKH; pa3BEPTKAa MHOIOTPaHHUKA.
[Ipu3ma: n-yronbHas Hpu3Ma; FPaHd U OCHOBAaHUS IPU3MBI; NpsiMas M HaKIOHHAs 1
IIpU3MbI; OOKOBasi U MOJIHASL TOBEPXHOCTh IPU3MBI.
[Ipu3ma: n-yrojpHas HpU3Ma; TPaHU W OCHOBAHUS MPU3MBI; MpsiMas M HaKJIOHHAs 1
MIPU3MBbI; OOKOBasi U MOJIHASL TOBEPXHOCTh IPU3MBI.
[Tapannenenunen, NpsMOyTroJIbHbIN HapajuIeNIeNUIe] U €ro CBOMCTBA. 1 OK 01,
[Mupamuna: n-yronbpHasi nupaMuja, rpaHd U OCHOBAHUE MUPAaMUJbI; OOKOBasl U MOJHAS 1 OK 02,
MTOBEPXHOCTh ITMPAMHU/IbI; IPAaBUIIbHAS U yCEUEHHAS TUpaMUA. OK 05,
DneMeHTHI IPU3Mbl U TUPAMUJIBL. 1 OK 06
DneMEHTHI IPU3MbI U IUPaAMUJIBIL. 1 OK 07
BoluncnieHne 3J1eMeHTOB MHOTOTPaHHUKOB: pE€0pa, AMaroHaju, yIJibl 1 K 1.1
Tema 5.2. Conepxanue yueOHOro MaTepuasa
[IpaBuiibHbBIE [IpaBuiibHBIE MHOTOTPAHHUKH: TMOHSATHUE MPAaBUIBHOTO MHOTOIPAHHUKA; IpaBUIIbHAS 1
MHOT'OTPaHHHKH. IpU3Ma U NpaBUJIbHAS MUPAMUAA; MIPaBUIIbHAs TPEyroyibHas MUpaMUia U MPaBUIIbHBINA
ITnomane IIOBEPXHOCTH | TETPadAp; KyO.
MHOTOTPaHHUKOB IIpaBuiibHBIE MHOTOTPAHHMKM: TOHSATHE MPABUIBHOIO MHOIOI'PDAHHUKA; IpaBUIIbHAS
pu3Ma U IpaBWIbHAs MUpaMKIa; NMpaBUIbHASL TPEYToJbHAS MUPAMHIa U MPABHIIbHBIN 1
TeTpadap; KyoO.
[IpencraBienue o MpaBUIBLHBIX MHOTOTPAHHUKAX: OKTa3JIp, JOJEKA3P U UKOCASP U AP. 1
IIpencraBieHne o NpaBUIBHBIX MHOTOTPaHHHUKAX: OKTa’Ap, T0AEKadIp U UKOCAdAP U Jp. 1
Ceuenust NpU3MbI ¥ IUPaAMUJIBIL. 1
Ceuenus npu3Mbl U MIUPaAMUBI. 1
1
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[Tnomans GOKOBOI MOBEPXHOCTH U TOJHOW MOBEPXHOCTH MPSAMOW NMPU3MBI, IUIOIAIb

OCHOBAHHUH, TeopemMa 0 OOKOBOI MOBEPXHOCTH IPAMOM MTPU3MBI. 1
[Tnomans GOKOBON NMOBEPXHOCTU M MOJHOM MOBEPXHOCTH MPSMOM MPHU3MBI, IIJIOLIA/b
OCHOBaHHUH, TeopeMa 0 OOKOBOH MOBEPXHOCTH MIPSIMO IPU3MBI. 1
[Tnoumany G0KOBOM NMOBEPXHOCTH M MOBEPXHOCTU IMPAaBWIIBHON NMHMpaMUIbI, TEOPEMA O
IUIOIIAX OOKOBOM MOBEPXHOCTH YCEUEHHOW MUPAMUIbI 1
[Tnomany G0KOBOM NMOBEPXHOCTH M MOBEPXHOCTU IPABWIIBHON NMHMpaMUIbl, TEOPEMA O
IUIOIIAAY OOKOBOM MOBEPXHOCTH YCEUEHHONW MUPaMHU/Ib
Tema 5.3. Copepxanne yueOHOro MaTepuana 10
Tena BpareHus [Munuuaapudeckass MOBEPXHOCTb, OOpasyrolye IWIMHAPHYECKOW IOBEPXHOCTH, OCh 1
LHMIMHIPUYECKON TTOBEPXHOCTH.
[Munuuapuyeckass MOBEPXHOCTb, OOpasylolve LMJINHAPUYECKOW MOBEPXHOCTH, OCb 1
LUMIMHIPUYECKON TOBEPXHOCTH.
[unuuap: ocHOBaHUS M OOKOBasi MIOBEPXHOCTh, 00Opa3yrolias U 0Ch, IJIOLIA (b OOKOBOU U 1
ITOJIHOY ITOBEPXHOCTHU.
Konnueckass moBepXHOCTb, 00pa3yrolue KOHHYECKOW MOBEPXHOCTH, OCh M BEpLIMHA 1
KOHUYECKOW MOBEPXHOCTH.
Konyc: ocHoBaHMe M BepliMHa, oOpa3ymoomas U OCh, IUIOMAAb OOKOBOH M IMOJHOM 1
ITOBEPXHOCTH.
VYceu€HHbI KOHYC: 00pa3ylole U BbICOTa, OCHOBAHUS U OOKOBas IOBEPXHOCTD. 1
Cdepa u map: HeHTp, paanyc, AMaMeTp, TII0MAb TOBEPXHOCTH ChHEpPHI. 1
B3aumuoe pacronokeHue cgepbl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, 1
IJI01aa6 Chephl.
N300pakeHue Tes BpalleHUs Ha MIO0CKOCTH. 1
Pa3BépTka nunmmHapa 1 KOHyca 1
Tema 5.4. Coneprxkanue y4eOHOro MaTepuana 8
O0Bembl U miomanu | [ouarue 06 o6véme Tena B mpocTpancTBe. OCHOBHBIE CBOMCTBA 00BEMOB Te. 1
MOBEPXHOCTEN Tel [Tonsitre 06 06bEMe Tena B mpocTpancTBe. OCHOBHBIE CBOWCTBA 00BEMOB TeTI. 1
Teopema 06 00BEME MPSIMOYTOJIBHOTO Mapajulesienuieaa U CIeACTBUS U3 He€. o0beM 1
MUPaMHJIbI U TPU3MBIL.
O0BéM UIHHIIpa, KOHYCA. 1
O06bEM mapa u wiomaab chepsl. [logo0HbBIE TENa B TPOCTPAHCTBE. 1
CooTHoIIeHUsT MeXIY TUIOIIAAIMU TOBEPXHOCTEH, 00BbEMaMu MOAOOHBIX Tell. 1
Ceuenust umiauHApa (MapayielbHO M MNEPIEHIUKYJISIPHO OCH), CEYEHHs] KOHyca 1

(HapaJ'IJ'ICJIBHOC OCHOBAHHMIO UM TIPOXOJAAIICC YCpC3 BepI_HI/IHy'), CCUCHUS  IIapa.
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MHororpaHHuK, OIMMCAaHHBIA OKOJIO c(epbl; cdepa, BIMCAHHAST B MHOTOTPAaHHUK WJIH B 1
TEJIO BpAIEHUs
Tema 5.5. IIpodeccnoHabHO OPUEHTHPOBAHHOE CO/ep:KaHHe (CoAep:KaHHe TNPHUKJIATHOTO 8
JIBM>KEHHE B IPOCTPAHCTBE. | MOAYJIsI)
Ceuennss u koMOuHanMu | CHMMETPHUSI B MPOCTPAHCTBE: CUMMETPHUS OTHOCHTENILHO TOYKH, MPAMOH, MIOCKOCTH. 1
IOPOCTPAHCTBEHHBIX GUTYp | DiIeMeHThl ~ CHMMETPUH B NHpaMHIaX,  [apaUlelenueaaX,  OPaBHIbHBIX
B npodeccHOHaNbHBIX | MHOTOrpaHHUKaX. CHMMETPHS B IPUPOJIC, APXUTEKTYPE, TEXHUKE, B OBITY, B TPOPECCHH.
3aza4ax Hcnons3oBanne NBUKEHUN B IIPOCTPAHCTBE IIPU PELICHUU 3a/1a4. 1
ITocTpoeHue ceueHNit MHOTOIPaHHUKOB U TEJl BPAIEHUS. 1
Meron cnenos. 1
KomOuHanust tesn BpalieHuss 1 MHOTOTPaHHUKOB. 1
Hcnonb3oBaHnne KOMOMHALMA MHOTOTPAaHHUKOB W TN BpAIIEHHUS B IPAKTUKO- 1
OPUEHTUPOBAHHBIX 33Jauax 1
Tema 5.6. Copepxanue yaeOHOro MaTepuaa
Pemenue 3aja4. | Beruncnenue BeMMuuH (IUIMHA, YToJl, 00bEM, IUIOLIA/lb TOBEPXHOCTH) T€OMETPUYECKUX 1
MuororpanHuky ¥ Tena | Guryp, UCHoNb3ys U3ydeHHBIE (POPMYIIBI U METO/IBI.
BpaLlCHUS Bbruucnenue BenuuuH (JUIMHA, Yroi, o0beM, IUIOIIA/b MOBEPXHOCTH) F€OMETPHUECKUX 1
¢buryp, UCrob3ys H3y4eHHbIe (HOPMYITBI U METOIBI.
Bbruucnenue BenuuuH (JUIMHA, Yroi, o0beM, IUIOIIAb OBEPXHOCTH) F€OMETPHUECKUX 1
¢buryp, Ucrosb3ys U3y4eHHbIE GOPMYJIbI U METOJIBI.
[TocTpoeHne cedyeHUil MHOTOTPAaHHHUKOB METOJIOM CJIE/IOB, BBIIOJIHEHHE (BBIHOCHBIX) 1
IJIOCKHUX YEePTEKEN U3 PUCYHKOB IIPOCTBIX 00BbEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y
[TocTpoeHne cedyeHUil MHOTOTPAaHHHUKOB METOJIOM CJIE/IOB, BBINOJIHEHUE (BBIHOCHBIX) 1
IJIOCKHMX YEePTEeKEN U3 PUCYHKOB IPOCTHIX 00BbEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y
KonTtpoJsbHas pa6ora 1o pasgeny 5 1
Pasnea 6. IlpousBoanas u nepsoodpaszHasi QyHKIMH 45
Tema 6.1. Coneprxkanue y4eOHOro MaTepuana
MOHOTOHHOCTb u | [IpoMexyTKH MOHOTOHHOCTH (DyHKIIMH. 1
AKCTPEMYMBI GyskmH. | [IpoMeKyTKH MOHOTOHHOCTH (DYHKIIHH. 1
Touknu sxcTpemyma MaxkcumyMmbl 1 MUHUMYMBI (pyHKIIMH. HanGomnbiee 1 HanMeHbIlee 3HaYeHue (PyHKIIUH 1 OK 01,
Ha TTPOMEKYTKE OK 02,
Maxkcumymbl 1 MUHUMYMBI (pyHKIMH. Hanbombiiee 1 HanMeHbllee 3HaueHue (QyHKIUH 1 OK 03,
Ha TIPOMEXKYTKE OK 04,
Tema 6.2. Coneprkanne y4eOHOTO MaTepuaia OK 07
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[Tonatue  HenmpepbiBHOCTH | HempepbiBHBIE (YyHKINU. 1

hyHKIIH. Meron | HenpepbiBHBIE hyHKITHH. 1

UHTEPBAJIOB MeTto MHTEpPBAJIOB JUIsl pEIIEHNS HEPABEHCTB 1
MeTo MHTEpPBAJIOB [Ulsl PEIICHUS HEPABCHCTB 1

Tema 6.3. Copepxanne yaeOHOro MaTepuana

IIponsBonHasi. IIponsBoaHas GyHKUUU. 1

I'eomerpuueckuii u | IlpousBogHast pyHKIIUH. 1

buznvecKuit cMbICl | ['eomeTpudeckuii U (GU3UIECKUN CMBICIT IPOU3BOTHOM. 1

IIPOU3BOIHOMN I'eomerprueckuii u GU3NIECKUNA CMBICI IPOU3BOIHOM. 1
IIpon3BosHbIE AIIEMEHTAPHBIX (QYHKIIMH. 1
[Tpou3BoaHBIE AIIEMEHTAPHBIX (YHKIIHH. 1
[Ipon3BoHbIE AIIEMEHTAPHBIX (YHKIIMH. 1
@®opMyITbl HAXOXKICHHS TPOU3BOIHON CyMMBI, IPOU3BEACHUS M YaCTHOTO (DyHKIIMIA 1
@DopMyJIbl HAX0XKIECHHSI TPOU3BOAHOM CYMMBI, IPOU3BEAECHUS U YaCTHOTO (DYHKIIMH 1
@opMyIIbl HAXO0XKICHHSI TPOU3BOIHOM CYMMBI, IPOU3BEACHUS M YaCTHOTO (DYHKIIMH 1

Tema 6.4. MonoronHocTs | ComepkaHue yueOHOro Marepuaa

byHKIUH. Touxu | [IppuMeHeHre TPON3BOIHON K UCCIICAOBAHUIO (DYHKIMIT HA MOHOTOHHOCTD M KCTPEMYMBI 1

JKCTpEMyMa [IpumMeHeHHe NpOU3BOHOM K UCCIIEI0BaHUIO (YHKIIMHA HA MOHOTOHHOCTb M SKCTPEMYMBI 1
[TpumeHeHne mpou3BOJHOM K UCCIIETOBAaHUIO (DYHKIIMH HA MOHOTOHHOCTD M 9KCTPEMYMBI 1
[TpuMeHeHHe MPOU3BOJHOM K UCCIIeI0BaHUIO (YHKIIMH HA MOHOTOHHOCTb M SKCTPEMYMBI 1

Tema 6.5. Coneprxkanne y4eOHOro Matepuana

HanGonbimee n Hanmensee | HaxoxmeHne HanOOIBINETO ¥ HANMEHBINETO 3HAYCHUST (PYHKIIUHU HAa OTPE3KE. 1

3HaueHUs! QyHKIUU Haxoxxnenne HaumOOJIBIIET0O M HAaUMEHBIIET0 3HAuYeHUs (YHKIMHM Ha OTpE3Ke. 1
Haxoxxnenne HamOONBIIEr0O W HAUMEHBIIETO 3HA4YeHHS (YHKIIMM Ha OTpE3Ke. 1
IIpumeHeHre NMPOU3BOMHOM Ul HAXOXKIEHUS HAWIY4YIIEro PEUICHWs B IPHUKIAIHBIX 1
3ajjavax, JJs ONpeeNeHusl CKOPOCTH Ipoliecca, 3aJaHHOro GopMyIIoit Uit rpadukom
[IpumeHeHne MpOW3BOIHOM JUIsl HAXOXKIEHUS HAWJIyYLIero pPEelIeHHs] B NPUKIAIHBIX 1
3ajjavax, JJs ONpeeNeHusl CKOPOCTH Ipoliecca, 3aJaHHOro GopMyIioil Uit rpadukom
[IpumeneHne MPOU3BOMHOM [JIs HAXOXKJEHUS HAWIY4YIIEro peueHus B MPUKIATHBIX 1
3ajjauax, JJsl OnpeiesIeH sl CKOPOCTH Ipoliecca, 3aJaHHOro GopMyIoi uith rpadukom

Tema 6.6. Haxoxnenue | IlpodeccnoHaIbHO OPpHEHTHPOBAHHOE CcoOJAep:KaHHMe (Coaep:KaHWe NPHUKJIATHOIO

ONTUMAJIBHOTO PE3yJIbTaTa C | MOAYJIsA)

IIOMOILBIO IIPOU3BOJAHON [IpuknaaHple 3a7aud, B TOM YHCIE COLUAIBHO-DKOHOMHUYECKOTO M (PU3UYECKOro 1
XapaKkTepa, UX pPEelICHUEe CPEACTBAMU MAaTEMATHYECKOr0 aHAJIN3a

Tema 6.7. Conepxanue yueOHOro MaTepuasa

I[lepBoobpasunas Gpyukimn | [TeppoobpasHas. 1

K 1.1
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[TepBooOpazHasi.
[TepBooOpaznas.
Tabnuua nepBooOpa3zHbIX
Tabnuia mepBooOpazHbIX
Tabnuua nepBoodpa3zHbIX

e

Tema 6.8.

[lmomaae KpUBOJMHEMHOMN
Tparnenuu. dopmyna
Hrrorona — JleiiOnumna

Copepxanue yueOHOro MaTepuaa

WuTterpan, ero reoMeTpudeckuii 1 GU3NIECKUN CMBICIT.
HHTerpa, ero reoMeTpuuecKuii 1 GU3MIESCKUI CMBICIT.
WuTerpain, ero reoMeTpudeckuii U GU3NUECKUil CMBICI.
Brruucnenue unterpana no popmyne Herotona-JleriOnura
Brraucnenue unrerpana mo gopmyne Herotona-Jleitbnuma
Brruucnenue naterpana no gpopmyne Herorona-JIeriOnua

PR R R

Tema 6.9.

Cojnepkanue yu4eOHOro MaTepuaia

[TpumeHeHne Tpon3BOIHON
U TIepBO0Opa3HOl HyHKIUN

Pemenne 3ama4y Ha DOpPUMEHEHUE MPOM3BOJHOM M MHTErpanga Uil BBIYUCICHUSA
(bU3NYEeCKUX BEITMYUH M TUIOIAACH

KonTpoabHas padora 1o pazzeny 6

Paspnen 7. Teopusi BeposiTHO

CTel M CTATUCTHKA

43

Tema 7.1.

Copnepkanne yu4eOHOro MaTepuaia

Hpe,Z[CTaBJ'ICHI/IC JaHHBIX
" onucaTtciibHasA CTaTUCTUKA

[IpencraBneHne JaHHBIX ¢ TOMOIIBIO TAOJHII U TUATPAMM.
Hpe)ICTaBJ'IeHI/Ie JAaHHBIX C TIOMOIIBIO Ta6J'II/IH H JuarpamMmm.
[IpencraBieHre qJaHHBIX C TOMOIIBIO TAOIUI] U THATPaAMM.
Cpennee apudmeTndyeckoe, MeIMaHa, HauOoJblllee U HAaUMEHbIIee 3HAYEHUs, pa3Max,
JUCTIepCusi, CTAHJAPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB
Cpennee apudmeTndyeckoe, MeIuaHa, HauOoJIbIlIee U HAaUMEHbIIIeEe 3HAYEHUs, pa3Max,
JUCTIepCusi, CTAHJAPTHOE OTKJIOHEHHE YHCTIOBBIX HA0OPOB
Cpennee apudmeTndyeckoe, MeIuaHa, HauOoJblllee U HAaUMEHbIIIee 3HAYEHUs, pa3Max,
JMCTIepCHsl, CTAHJAPTHOE OTKJIOHEHHE YHCIOBBIX HA0OPOB

e

Tema 7.2.

Coneprxkanne y4eOHOro MaTepuana

Cnyuaiiabie cCOOBITHSI.
Omneparuu HaJ COOBITHUSIMU

Cryvaiinble SKCIIEpUMEHTHI (OIBITHI) M CITy4ailHbIe COOBITHS.

DnemeHTapHbIe COOBITHS (MCXOb1). BeposTHOCTD Cily4aifHOrO COOBITHS.

bnan3ocTe 4acTOTHl M BepOATHOCTH cOObITU. CilyyailHbIE OMBITHI C PABHOBO3MOXHBIMU
3JIEMEHTAapPHBIMU COOBITHUSMHU.

BeposiTHOCTH COOBITHI B OIIBITAX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMH.
Omneparuu HaJ COOBITHAMU: TIEpECeUeHnEe, 00bEIMHEHNE, TPOTHUBOTIOIOKHBIE COOBITHSI.
Huarpammsl Diinepa. @opmyia ci0KeHUsI BEPOATHOCTEM.

YcnoBHas BEPOSITHOCTD

A

L

OK 01, OK 02,
OK 03,
OK 04
OK 06
IIK 1.1
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YMHOKEHUE BEPOATHOCTEM.
JepeBo ciay4aitHOTO SKCIIEpUMEHTA.
@opMyia OJHON BEPOATHOCTH.
He3zaBucumble coObITHS

Bl

Tema 7.3.

BepositHOCTB

B npodeCCOHATBHBIX
3aj1ayax

IIpodeccnonajibHO OpPUEHTHPOBAHHOE CO/epPKaAHHMe (COAep:KAHHE TPHUKJIATHOIO
MO/1YJIfA)

[lepBuynas 00pabOTKa CTATUCTHYECKUX JAHHBIX.

I'paduueckoe ux npeacTaBiIeHUE.

Haxosxnenue cpeiHuX XapaKTEepPUCTHK, HAOII0JaeMbIX TaHHBIX.

OneHka BepOATHOCTU COOBITUS B IMPO(ECCHOHAIBHOW JEATEIbHOCTH, pelleHHe
npoeCCHOHATBHBIX 3aJjad Ha BEPOATHOCTh COOBITHS TNPUMEHEHHE CTaTHCTUYECKUX
METOOB JJIsl pelIeHus MPo(ecCHOHANBHBIX 33134

Bl

Tema 7.4.
DeMeHThl KOMOMHATOPUKH

Cojnepkanue yu4eOHOro MaTepuaia

KomOuHaTOpHOE NMPaBUIIO YMHOXKEHUS.
[TepecranoBku u dakropuan. Yucio coueTaHui.
Tpeyronsuuk [Tackas.

®opmysna OuHoma HproToHa

e

Tema 7.5.
Cepun mocienoBaTEIbHBIX
HUCIIBITAaHUN

Copepxanue yueOHOro MaTepuana

bunapHbIii ciiydaiiHbIi ONBIT (MCIIBITAHKE), YCIIEX U HeyJaua.
HesaBucnmeble ucneiranus.

Cepus HE3aBUCUMBIX MCIIBITAHUI 10 IEPBOTO yCIEXa.

Cepus He3aBUCUMBIX McTbITaHUI bepHynnu

el

Tema 7.6.

CrnydaifHple BEJIMYMHBI U
pacrpeneineHus.
MaremaTnueckoe OXKuJaHue
CIIy4alHOM BEJIMYHHBI

Copep:xanne yueOHOTo MaTepuana

Crnyuaitnas BennunHa. PactipeneneHue BepoSTHOCTEH.

Juarpamma pacrtpenenenus. [Ipumepsl pacnpenenenmii, B TOM YUCie, TEOMETPUIECKOE U
OMHOMUAJILHOE.

UucnoBble XapakTEPUCTUKU CIYYaWHBIX BEJIMYMH: MaTEMAaTHUYECKOE OXXKHUAAHUE,
JMCTIEPCHS U CTAHJIAPTHOE OTKIIOHECHHE.

[Ipumepsl NpUMEHEHUST MATEMAaTHUYECKOIO OXKHUAAHUA, B TOM YHCIE B 3aJayax W3
TOBCETHEBHOM KU3HH.

Marematuueckoe OXuJIaHue OWHAPHOW CcIydyallHOW BeIMYMHBL. MaTeMaTuyeckoe
0)KMJAaHWE CYMMBbI CITyYalHbIX BEJTUYHMH.

Matematuueckoe OXHIAHHE M JUCIEPCUS TE€OMETPHUYECKOr0 M OWHOMHAILHOTO
pacnpeieIeHHil

e

Tema 7.7.

Copep:xanne yueOHOT0 MaTepuana
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3akoH  OOJBIIMX  4YHCEN. | 3aKOH OOJBIIMX YKCENT U €ro POJib B HAyKe, IPUPOJIE U OOIIECTBE. 1
HenpepriBHble  ciydaiiHbie | BEIOOpOUHBIIT METOT MCCIICTOBAHMIA. 1
BeIMYUHEI (pactupesenenus) | [IpuMepsl HEMPEePHIBHBIX CIyYalHBIX BEIMYUH. 1
HopmanbHoe [ToHsITHE O MIIOTHOCTH PaCHPECICHHUS. 1
pacnpezeneHue 3aauu, NpUBOAAILIME K HOPMAJILHOMY paclpeeICHUIO. 1
[ToHsiTHE 0 HOPMAJILHOM pacHpeesIeHUU 1
KonTtpouabnasi pabora o temam paznena 7
1
KoncyabTanumn 16
IIpomeskyTouHnas arrectauus (JK3aMeH) 4
Bcero: 286
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3. YCJOBMUSI PEAJIM3ALIUU TPOTPAMMBI OBILIEOBPA30BATEJILHOI
TACIATITAHBI

3.1. Tpe6oBaHus K MUHMMAJIbHOMY MATEPHAIbHO-TEXHHYECKOMY 00ecre4YeHn 0

Jns peanuzanuu MNporpamMmbl JUCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME CleluaibHbIe
MOMeIleHus: yueOHbIN KaOnHeT «MaTeMaTukm.

Kabuner «MatemaTukm», OCHaIIeHHbIH B cooTBeTcTBHM ¢ [Ipmmoxenuem 3 OITOII-IT mo
crienranbHOCTH 15.02.16 TexHon0russ MaIMHOCTPOECHUS

3.2. UndopmanuonHoe odecrnieyeHne 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 / (nara oopamenus: 02.07.2021). - TekcT: 2TeKTPOHHBIH.

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

JAN | OtkpeiThiii kOMemk. Martematuka. - URL: https://mathematics.ru/ (mata oOpamenus:
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. Cpenusisi maremaTwueckas 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€00pa30BaTEIbHON JUCIUIUINHBI 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 MPAKTUYECKUX

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 mowucka, | 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, | Temst 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
MOBE/ICHUE Ha ocHose | 2.9. [Ipencrasnenue
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
MPUMCHSIT CTaHJIapThI
AHTUKOPPYILIUOHHOTO
MIOBE/ICHUS
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
IK 1.1 Ucnonp3oBath | Paznen 1 I1-o/c TectupoBanue
KOHCTPYKTOPCKYHO u Pa3;1en 21T o/c VceTHEII OIIpoC
TEXHONOTHIECKYIO Paszgen 3 IT o/c Maremarudeckuii JUKTaHT
JOKYMEHTAIMIO TIpH paspaGoTke Pasnen 4 I1 o/c NunuBunyanpHas

Paznen 5 I1 o/c caMmocTosiTenbHast paboTa
TEXHOJOTHYECKHUX MPOLECCOB | p, o 6 11 ofc Tpencrasnenne

HW3TOTOBJICHUS JeTale MallliH.

Pazgen 7 I1 o/c

pE3yNbTaTOB MPAKTUYECKUX
pabort
3amuTa TBOPUECKHUX paboT
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3amuTa  WHAWBHIYaITbHBIX
MIPOCKTOB

KonTponbHas padora
Bremonnenue
9K3aMEHALIMOHHBIX 3aJaHuM
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