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1. O0mas xapakTepucTuKa padoyeil mporpaMmMspl AMCUMILIMHBI «MaTeMaTHKAa»
1.1. MecTo IMCUMILIMHBI B CTPYKTYype o0pa3oBaTeibHOl nporpammsbl CIIO:
Jucuuminna «Maremaruka ABIISIETCS 00s13aTeIbHON YacTbIO
0011e00pazoBaTeIbHOr0O MKIA 00pa3oBaTebHOM MporpaMMbl B cooTBeTcTBUM ¢ PI'OC
dbenepaibHBIM TOCYAApPCTBEHHBIM 00pa3oBarelbHbIM cTaHgapToM (gaiee — DI'OC)
cpeanero npodeccuonanbHoro oopazoanus (nanee — CIIO) no cnenuansuoctu 08.02.01

CTpouTensCTBO M AKCIUTYaTALUs 31aHUI U COOPYKEHUI

1.2. llenu u niaHupyeMble pe3yJabTaThl 0CBOEHUS TUCIIUIINHBI:
1.2.1. leab TUCHUIINHBI

Conepxanue mnporpamMmbl  001eo0pa3oBaTeIbHON AUCHUIIIMHBL  «MareMaTuka
HaIPaBJICHO Ha JIOCTHKEHUE PE3yIbTATOB ee W3YUYCHHS
B cootrBeTcTBUM ¢ TpeboBanusmMu @DOI'OC COO ¢ yuerom mnpodeccroHaaIbHON
HarpaBieHHoctu ®I'OC CIIO. IlpuopureTHBIMH LENAMH OOYYEHHUS MaTeMaTHKe
Ha 6a30BOM YPOBHE SIBJISIFOTCS:

dbopMHUpOBaHUE LEHTPAIBHBIX MATEeMAaTHUYECKUX TOHATHH (4HMCIi0, BEIUYHMHA,
reomeTpudeckas (¢Gurypa, TmepeMeHHas, BEpPOSITHOCTh, (QYHKIUA), OOECIEUNBAOIIUX
IPEEeMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMATHUECKOT0 00pa30BaHusl 00yJarOIINXCS;

MOJIBEICHHE OO0Yy4aloluXcsi Ha JOCTYMHOM I HHUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M ~ MAaTeMaTUKH M OKPYXAalollero Mupa, [OHUMaHUE  MaTEeMaTUKHU
KaK 4acTHu OOIlIel KyJIbTyphl YEJIOBEUECTBA;

pa3BUTHE WHTEUICKTYalbHBIX W TBOPYECKUX CIIOCOOHOCTEH  OOydaromuxcs,
MMO3HABATEIbHOM AaKTUBHOCTH, WCCJIEAOBATEIIbCKUX YMEHHUM, KPUTUYHOCTU MBIIUICHUS,
MHTEpeca K U3YYEHUIO MaTEMATUKU;

dbopmupoBanue  (QYHKIIMOHATLHOW  MaTeMaTWYeCKOW TPaAaMOTHOCTH:  YMCHHS
pacro3HaBaTb MaTEMaTHYECKUE AaCHEKTbl B  PEaJbHBbIX O KU3HEHHBIX  CHUTYaIUSIX
u npu HU3YYCHUHN IPYTUX JTUCUUILIVH, MPOSIBICHUS 3aBUCHUMOCTEHN
U 3aKOHOMEPHOCTEH, (OopMynupoBaThb HX Ha S3bIKE MaTeMAaTUKU U CO3/1aBaTh
MaTreMaTU4eCcKhue  MOJENIM, T[PUMEHSTh  OCBOCHHBI  MaTeMaTH4YeCKW  ammapar
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JUISL  pellIeHHUs]  MPaKTUKO-OPUEHTHUPOBAHHBIX  3aJad, 3aJad  mOpodeccuoHanbHOI

ACATCIbHOCTH, MHTCPIIPCTUPOBATL N OLICHHUBATDH IMOJTYYCHHBIC PC3YJIbTATHI.

1.2.2. Ilnanupyemblie pe3yabTAThI OCBOeHHMs 0011€00pa30BaTEIbHONH THUCUMIIMHBI B
coorBercTBUM ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

O6mue xommereHiuu (mamee — OK) ®I'OC CIIO B coOTHECEHHMH C JIUYHOCTHBIMH,
METanpeMETHBIMU U MPEAMETHBIMU pe3yJibTaTaMUi 0Oy4eHHsI 6a30BOT0 YpOBHs (fajiee —

[TP6) ®I'OC COO npexacraBieHbl B TAOIHIIE:



Koa n HamMeHOBaHHUe

PesynbTaTsl 00yyeHus

(popmupyembIx . ,
KOMIeTeHI i Oo6mme JluCuMIIMHAPHbIE
OK 01. Beibupare crocoOsl | JINYHOCTHBIE — pe3ysbTaThl  JOJDKHBI — oTpaxars | [IPO1. Bianenwe MeromaMu JT0Ka3aTeiabCTB, alrOpPUTMaMU

peleHns
npodeccnoHaIbHO N
JeATEIbHOCTH
MMPUMECHUTCIIBHO

K pa3JIMYHbBIM KOHTCKCTaM

3aga4

B YaCTH: TPYJOBOTO BOCITUTAHUS:
- TOTOBHOCTb K TpyIy, OCO3HAHHE LIEHHOCTH
MacTepCTBa, TPYI0JIIO0HE;

- TOTOBHOCTb K  AaKTHUBHOW  JEATEIHHOCTH
TEXHOJIOTUYECKOW U COLIMATIbHOM HANpPaBICHHOCTH,

CIOCOOHOCTh MHUIIUUPOBATh, IJIAaHUPOBATh
u CaMOCTOSITENIHO BBITIOJTHATh TaKyro
NeSITeNIbHOCTD;

- HMHTEpEC K pa3IMYHBIM chepam

npohecCHoHATBHOU JIEATETLHOCTH.
MeranpeaMeTHbIe pe3yiabTaThl TOJKHBI OTPAXKaTh:

Osnanenue YHHUBEPCATbHBIMA y4eOHBIMU
[M03HABATENbHBIMU JEHCTBUSIMM:

a) 6a30BBIC JIOTUYECKUE JICHCTBHS:

- CaMOCTOSTEIHHO (hopMyIUpOBATH
U aKTyaJlu3MpoBaTh MpoOJIeMy, paccMaTpHUBaTh
€¢ BCECTOPOHHE;

- yCTaHABJIUBATh CYIICCTBECHHBIA  IPH3HAK

WIM OCHOBAHHWS JJI1 CpaBHEHUS, KiaccH(DUKAIMH
1 0000IIeHN;

- OmpemeNATh IENH  JACSITeIbHOCTH,
apaMeTpbl U KPUTEPUHU UX JOCTHIKCHHS,
- BBISBJIATH 3aKOHOMEPHOCTH M IPOTHBOPCUHS
B PACCMATPUBACMbIX SIBJICHHUSX;

3a1aBaTb

pemieHnss 3a1a4; yMeHHE (GOPMYIHPOBATH ONpPEACICHHS,
AKCHOMBI

U TEOpEMBbl, NPUMEHATh UX, MPOBOJIUTH JOKa3aTeJbHbIE
paccyKJeHHs B XOJI€ PELLICHUs 3a1a4;

[1P62. YMmeHnue onepupoBaTh MOHATUSAMH: CTENEHb YHCIIA,

norapuM YUCIIa; YMEHWE BBINOJHATH  BBIYHCIICHHE
3HAYEHU

U 1npeoOpa3oBaHWS  BBIPAKECHUH CO  CTENEHSAMH W
norapudmamu, TpeoOpa3oBaHUs APOOHO-PAMOHATHHBIX
BBIPAKECHUI;

[1PG3. Ymenue omepupoBaTh MOHATHUSIMH: PAlMOHATIBHBIE,
UppaluoHaIbHBIE, MoKa3aTebHbIE, CTETICHHBIE,
jJorapumMuuecKue, TPUTOHOMETPUUYECKHE YypaBHEHUS W
HEPAaBEHCTBA, UX CUCTEMBI;

[IP64. VYmenue omnepupoBaTh TMOHATHAMHU: (QYHKIUA,
HenpepbiBHas (DyHKIMS, MPOU3BOJAHAsA, IepBooOpa3Has,

OHpCI[GJ'ICHHBIfI HHTErpall; yMCHUC HaXOJUTh ITPONU3BOJHEIC

JJIEMEHTApHBIX  (YHKIUI,  KCIOJNB3ySd  CIPABOYHBIE
MaTepuasbl; UCCIEI0BATh B MPOCTEHIINX clydasXx QyHKUIUN
Ha MOHOTOHHOCTb, HAXOHTh HauboIbIINe

U HauMEHbIIWE 3Ha4YeHHs (QYHKUUN; CTPOUTh Tpaduku
MHOTOYJICHOB c UCIOJIb30BaHUEM amnmapara
MaTEeMaTHYeCKOTO aHalK3a; MPUMEHATh MPOU3BOJHYIO MU
pelieHnun 3a1a4

1 O6mue pesymbTaThl COPMYIUPOBAHBI B COOTBETCTBUM C JIMYHOCTHBIME M MeTampeaMeTHbIMU pesynbratamu ®IOC COO, B (GOpMHPOBAHMU KOTODBIX YYaCTBYET

o0mreoOpa3oBaTenbHas AUCIUIUIHHA.

2 [TucuuNIMHAPHBIE PE3YILTAaThl ChOPMYIHUPOBAHEI U HPOHYMEPOBAHBI B COOTBETCTBUHU C TPEOOBAHMAMM K IIPEIMETHBIM pe3yabTaTaM 6a308oro yposus (IIP6) ®IOC COO (IIpuxas
Muno6pnaayku Poccun ot 17.05.2012 Ne 413 (pemaxums ot 27.12.2023 1.).

6



- BHOCUTb KOPPCKTHUBBI B ACATCIbHOCTb, OLICHUBATH
COOTBETCTBUE PpE3YNIbTAaTOB IIENSIM, OIICHUBATH
PUCKHU HOCJIGI[CTBI/Iﬁ JCATCIIBHOCTHU

0) 6a30BBIC HCCIICIOBATCIIHLCKHUE ACHCTBHS:

- BIQJICTh HaBBIKAMH y4EOHO-UCCIICIOBATEIHCKOM
Y IIPOEKTHOU JI€ATEIIbHOCTH, HABBIKAMH Pa3peLIeHNs
npo0rem;

- BBISIBIIATH IMPUYIUHHO-CJICACTBCHHBIC CBs3H
U aKTyaJIM3UpOBaATH 3aaady, BBIABUIaTb THUIIOTE3Y
(S peuicHuA, HaXO0IUuTh APryMEHTEHI
JUTSL TOKA3aTeIbCTBA CBOMX YTBEP)KJICHUH, 3a7aBaTh
IapaMeTpsl U KPUTEPUHU PELLICHHUS;

- AHAJIM3UPOBATH IIOJYUCHHBIC B XOA€C PCHICHUSA
3agauu PE3YIbTATHI, KPUTHYCCKU OLCHUBATH
X HAOCTOBCPHOCTH, IMPOTrHO3MPOBATH HN3MCHCHHEC
B HOBBIX YCJIOBUAX;

pa3pabaThIBaTh TUIAH PEIICHUS MPOOJIEMBI C YU€TOM
aHanm3a UMEIOIIHXCS MaTepUATbHBIX
Y HEeMaTepHUaIbHBIX PECYPCOB;

- YMETh TEPEHOCUTHh 3HAHHUSA B IO3HABATEIHHYIO
Y TIPAaKTUYECKYIO 00J1aCTH )KU3HEICSITCIHHOCTH,

- yMEThb HHTETPUPOBATh 3HAHUS U3 Pa3HBIX
MPEMETHBIX 00JIaCTeH;
- BBIIBUTATh HOBBIE HJIEeH, npeaiaraTh

OPUTHHAJIBbHBIC IMTOAXO0AblI U PEHICHUS

Ha JIB)KEHUE; PEelaTh IPAKTUKO-OPUEHTUPOBAHHBIE 3a/1a4H
Ha HanOOJIbIINE U HAMMEHBIINE 3HAYCHUS, HA HAXOXKICHHUE
IyTU, CKOPOCTH U YCKOPEHUS;

[TP65. YMeHue omepupoBaTh MOHATHSAMH: pallOHaIbHAS
dyHKIMSA, TOKa3zaTenbHas (YHKUUS, CTENEeHHas (DyHKIHS,
JorapupMuIecKas ¢byHKIMS, TPUTOHOMETPUUECKUE
¢yHkiun, obpatHeie (GYHKIWH; YMEHUE CTPOUTH rpaduku
U3YYEHHBIX (DYHKUUH, HCIOJIb30BaTh TIpaduku  1pu
M3YYEHUH MPOLIECCOB M 3aBUCUMOCTEHN, IIPU PEILIEHUU 3aj1au
W3 JAPYruxX Y4eOHBIX TPEJAMETOB U 3aJad W3 peaTbHOM
JKU3HM; BBIp@XaTh (QOpPMYNaMH 3aBUCHMOCTH MEXIY
BEJIMYMHAMU;

[TP66. YMenue pemath TEKCTOBbIE 3a/1a4M Pa3HBIX TUIIOB (B
TOM YHCJI€ Ha MPOLEHTHI, JOJIM WU YacTH, Ha JBHU)KEHUE,
paboTy, CTOMMOCTh TOBapOB M YCIyT, HAJOTH, 33Ja4d W3

obmactu YIPABJIEHUST  JUYHBIMU U CEMEMHBIMU
(dbuHaHCaMH),  COCTaBJISITh  BBIPAKCHUS,  YpPaBHEHUS,
HEpPaBeHCTBA M MX CHUCTEMBI 10 YCJIOBHUIO 3a/ayH,
UCCIIEIOBaTh  NOJYYEHHOE  pelIeHHe U OLICHHMBATh
MPaBI0IN0I00HOCTh PE3yNIbTaTOB;

[IP67. VYwmeHuwe omnepupoBaTh TOHATHSIMU: CpPEIHEE

apudmernyeckoe, MeAuaHa, HauOoJblllee U HauMEHbIIee
3HAYEHUS, pa3Max, AUCIEPCHUs, CTAaHAAPTHOE OTKIOHEHHE
YHCIIOBOr0 Ha0Opa; yMEHHE U3BJIEKATh, HHTEPIIPETUPOBATD
uH(pOpMaLIMIO,  TPEICTaBICHHYIO B  Talnuiax, Ha
quarpammax, rpadukax, OTpaxarollyr CBONCTBA pealbHBIX
MPOLECCOB U SBJICHUM; NPEACTaBIATh HHGOPMAIUIO C

NOMOINBI0  TaOMMII W JUarpaMM;  UCCIENOBaTh
CTaTUCTHYECKHUE JIaHHBIE, B TOM qHCIIe
C NPUMEHEHHEM TpagHUUECKHMX METOJIOB U IJICKTPOHHBIX
CPE/CTB;

[TP68. YMeHnune onepupoBaTh MOHATUAMU: CIy4allHbIM OTBIT
U CIydaifHOe COOBITHE, BEPOSITHOCTh CIy4alfHOTO COOBITHS;
YMEHUE BBIYKCIATH BEPOSITHOCTh € MCHOJB30BAHUEM




rpau4ecKux METOJIOB; IPUMEHSITH (HOPMYJIBI CIOKEHUS U
YMHOXXEHHUSI BEPOATHOCTEH, KOMOHMHATOpHBIE (HAKTBI H
(GopMyNbl TIPU pelIeHWH 33/a4; OICHHBATH BEPOSTHOCTU
pearbHBIX COOBITHIA; 3HAaKOMCTBO
CO CIIyJalHBIMH  BEIMYMHAMH;, YMEHHE IIPUBOJUTH
OpUMEPHl  TIPOSIBJICHHSI  3aKOHA  OOJBIIMX YHCEN B
IPUPOIHBIX

¥ OOIIIECTBEHHBIX SIBICHUSX;

[TP69. YMeHue onepupoBaTh MOHATUSMHU: TOYKa, MpsiMasi,

IIJIOCKOCTB, IIPOCTPAHCTBO, JBYTPaHHBIN yroJi,
CKpELIMBAIOIIMNECS IpsIMBIE, MapajuIeIbHOCTh "
NEePIEeHIUKYISIPHOCTD TIPSIMBIX

Y IJIOCKOCTEM, YTOJ MEXIY IPSIMBIMH, YTOJI MEXKTy MPSIMOU
U IUIOCKOCTBIO, YIOJI MEXY IUIOCKOCTSIMHU, PACCTOSIHUE OT
TOYKH JO IUIOCKOCTH, pAacCTOSTHUE MEXIY NPSIMbIMH,
pacCTOsTHUE MEXIY IUIOCKOCTSMH; YMEHHE HCIIOJb30BaTh
OpU pelIeHUuH 3a7ad H3ydeHHble (aKThl M TEOPEMBI
IUIAaHUMETPUH; YMEHHUE OIICHMBATh pa3Mepbl OOBEKTOB
OKPY’KAIOILEr0 MHPA;

[1P610. YMenne onepupoBaTh MOHATHUSIMH: MHOTOTPAHHUK,
CeueHHe MHOTOIpaHHMKa, KyO, MapajulelenuIes, npusma,
nupampza, GUrypa M MOBEPXHOCTh BpAILEHUS, LMJIUHAD,
KOHyCc, 1map, cdepa, cedyeHus (QuUrypbl BpaleHus,
IUIOCKOCTh, Kacamomiasicss cdepsl, IWIMHApA, KOHYcCa,
Iioniaab TOBEPXHOCTU IHPAMHUIABL, IPU3MBI, KOHYCA,
LWINHApPA, IIomaae chepbl, 00beM Ky0da, IpIMOYTrOJIbHOTO
napajuleJienunesna, NUpaMUAbL,  IPU3MBL,  LMIMHIDA,
KOHyca, IIapa; yMeHHe M300pakaTb MHOIOI'pPaHHHUKH
U TIOBEPXHOCTH BpALICHMs, HMX CEUYEHHS OT pPYKH, C
IIOMOULIBI0 YEPTEKHBIX HMHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEICTB;,  YMEHHE  pPAaclo3HaBaTb  CHUMMETPHUIO B
IIPOCTPAHCTBE,  YMEHUE  pACIIO3HABaTh  IPaBUIIbHBIC
MHOTOTPaHHUKU;

[1P611 VYmenue onepupoBaTh MOHATHSIMU: JBHIKEHHUE




B TIPOCTPAHCTBE, NOAOOHBIE (UTYpBl B TPOCTPAHCTBE;
UCIIOJIb30BAaTh OTHOLICHHE IUIOIIAJEH IIOBEPXHOCTEU H
00BeMOB TIOJIOOHBIX (UTYpP TIPH PEIICHUH 3a/1a4;

[1P612. YMeHHE BBIUUCHATH I€OMETPUYECKHUE BEIMYMHBI
(nmuHa, yroj, IJIomaab, 00bEM, IJIOMIAlb MOBEPXHOCTH),
UCTIOJIB3YS M3y4eHHBIE (POPMYIIBI U METO/IBI,

[1P613. YMmeHnue onepupoBaTh NOHATUSAMU: MIPSMOYTOJIbHAS

CUCTEMa KOOpJAMHAT, KOOPJAMHATBl TOYKH, BEKTOp,
KOOpJMHATBl BEKTOPA, CKAJIIPHOE IPOU3BEJICHHUE, YIOJl
MEXay BEKTOpaMH, CyMMa BEKTOPOB, IpPOU3BEACHUE

BEKTOpa Ha YHCIO; HAXOJUTh C TOMOIIBI H3yYEHHBIX
dbopMyT KOOPIWHATHI CEPEIUHBI OTpPEe3Ka, PACCTOSHHUE
MEXIy IBYMSI TOUKAMU;

[1P614. YMenue BoIOMPATH MOAXOISAIINN U3ydEHHBIA METO/]
JUISL  peIIeHHs] 3aJadd, pacro3HaBaTh MAaTeMaTHYeCKHe
(bakTsI

U MaTeMaTHYeCKHe MOJETH B IPUPOIHBIX U OOIIECTBEHHBIX
ABJIGHUSIX, B HCKYCCTBE, YMEHHE MPHUBOJUTH IPUMEPHI
MAaTeMaTUYECKUX OTKPBITHM POCCHUIMCKOM UM  MHUPOBOM
MaTeMaTUYECKON HAyKH

OK 02. Hcnons3oBaTh
COBpPEMEHHBIC cpeiacTBa
[MOMCKa, aHaIM3a H
WHTEpIpeTauu nHhopmaIu,
)4 nH(OpMaITMOHHBIC
TEXHOJIOTHU IS BBHIMIOJHEHHUS
3a1a4 npodecCuoHAIBHON

ACATCIIbHOCTH

JINYHOCTHBIE PE3YJAbTATHl JOJKHBI
YaCTH: IEHHOCTH HAYYHOTO MO3HAHMS:
-c(hopMUPOBaHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOLICCTBCHHOW IPAKTHUKH,
OCHOBaHHOTO

Ha JIMajore KyJlbTyp, CHOCOOCTBYIOLIETO OCO3HAHHIO
CBOEr0 MECTa B MOJIUKYJIETYPHOM MUDE;
MeranpenmeTHbIe pe3yabTaThl JOJDKHBI OTPaXKaTh:
Onangenue YHUBEPCAIbHBIMU y4eOHBIMH
MIO3HABATEIbHBIMU ACHCTBUSIMHU:

B) paboTa ¢ uHpopmMaLueil:

- BIIaJIETh HaBBIKAMH TMOJIydeHHUS WHGPOpMalUU U3
UCTOYHUKOB  Pa3HbIX THUIIOB, CaMOCTOSITEIbHO

OTpaXaTb B

I1P61. Bnagenne Meromamu J0Ka3aTeIbCTB, aJITOPUTMAMHU
pemnieHusl 3aaad; ymMeHue (GopMyIHpoBaTh OIpEACTICHUS,
aKCHOMBI

U TEOPEMbl, MPUMEHATh HUX, MPOBOJAUTH J0KA3aTEIIbHBIE
paccyKXJeHusl B X0/I€ PEILICHUS 3a/a4;

[1PG2. YMmeHue omepupoBaTh MOHATHUSMHU: CTEIICHb YHMCIIA,
jgorapumM 4YHUCIa; YMEHUE BBIMOJHATH  BBIYHUCIICHHE
3HAYEHH I

U 1peoOpa3oBaHMs  BBIPAXKEHUH CO  CTCNCHSAMH U
jgorapudmamu, TpeoOpa3oBaHUs APOOHO-pAMOHATBHBIX
BBIPAKCHUI;

[1P63. YMmeHue omepupoBaTh MOHATUSMU: PALMOHANBHBIE,
MppALMOHAJIbHBIE, noka3aTeJIbHEIC, CTCIICHHEIC,
jJorapuMuUecKre, TPUTOHOMETPUYECKHE YypaBHEHUS W




OCYIIECTBIIATh TMOUCK, aHAIU3, CUCTEMATHU3AIMIO U
MHTEPIPETAMI0O MHPOPMALIUU Pa3IUYHbIX BUIOB U
(hopM TIpeIcTaBICHMS;

- CO3/aBaTh TEKCThl B pAa3IMYHBIX (QopmaTax cC
y4e€TOM Ha3HayeHHs MHPOpMaUuu U LEJIEBOU

ayIUTOpHUH, BBHIOMpas  ONTHMaNbHYIO  (hopmy
IIPEICTABIICHUS
Y BU3yaJIN3aluu;
- OLICHUBATh  JIOCTOBEPHOCTb,  JIETUTMMHOCTH
uH(popmalMyd, €€ COOTBETCTBUE IPAaBOBBIM U

MOPaJIbHO-3TUYECKUM HOPMaM;
- HCIIOJIb30BAaTh CpPEICTBA HH(POPMAILMOHHBIX H

KOMMYHUKAITMOHHBIX ~ TEXHOJIOTHH B  pEHICHUH
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpraHM3aIlMOHHBIX  3a7ad ¢  COOIoJeHHuEeM
TpeOOBaHUN PPrOHOMHKH, TEXHHKH O€30MacCHOCTH,
TUTHEHBI,  pecypcocOepeKeHMs, TPaBOBBIX U
9TUYECKUX  HOPM, HOpPM  HMH(OPMALIMOHHOM
0e30MacHOCTH

HEPAaBEHCTBA, UX CUCTEMBI;
[1P64. VYmeHue omepupoBaTh MOHATHAMHU: (DYHKIHS,
HenpepbiBHass (YHKIUSA, NPOW3BOJAHAS, IIepBOOOpa3Hasi,
ONPEIEIICHHBIN NHTErpall; yMEHUE HaXOAUTh MIPOU3BOJIHBIE
DIIEMEHTApHBIX  (DYHKIMHA,  WCHOJB3ys  CIPABOYHBIC
MaTepuabl; UCCIEI0BAaTh B IPOCTENIINX clydasX QyHKUNUN
Ha MOHOTOHHOCTb, HaXOJUTh HauOoJIbIIHE
U HauMEHbIIME 3Ha4YeHHs (QYHKUUN; CTPOUTh TIpaduku
MHOTOYJIEHOB c HCIIOJIb30BaHUEM anmnapara
MaTeMaTHYECKOTO aHajH3a; MPUMEHSTh MTPOU3BOJIHYIO TIPH
peteHnn 3aj1a4
Ha JIBUKCHHE; PEIaTh MPaKTUKO-OPUEHTHPOBAHHBIE 3a1a4H
Ha HauOOJIbIINE U HAUMEHBIINE 3HAYEHHS, HA HaX0XICHNE
MyTH, CKOPOCTH U YCKOPEHUS;

[1PGS. YMeHue omepupoBaTh MOHSATHSAMH: pPAIlHOHAIBHAS
byHKUMs, ToKazareiabHas (QYHKIUS, CTENEHHas (QYHKIHUS,
norapudmMudeckas byHKIIHS, TPUTOHOMETPUUYECKUE
dbyHKIIMK, 00paTHbIe (YHKIIMU; YMEHUE CTPOUTH TpaduKu
W3YYEHHBIX (QYHKIIUHA, MCIOJB30BaTh Tpapuku TpH
M3YYEHHUH MPOLIECCOB U 3aBUCUMOCTEH, IIPU PEIIEHUH 3aa4
U3 JIpyrux ydeOHBIX NPEeIMETOB W 3aJady U3 peajlbHOM
JKU3HM; BBIp@XaTh (QOpPMYIaMH 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU;

[TPG6. YMeHue pemarh TeKCTOBBIC 3a1a4d Pa3HBIX THIIOB (B
TOM YHCJI€ Ha MPOLEHTHI, JOJIM U YacTH, Ha JBUXKEHUE,
paboTy, CTOMMOCTh TOBapOB U YCIYT, HAJOTH, 33Ja4dl U3

o0nactu  ympaBieHUs  JIMYHBIMH M CEMEHHBIMU
¢uHAaHCAMM);  COCTaBJIATb  BBIPAXKEHMS,  YypaBHEHMUS,
HEPAaBEHCTBA M MX CHUCTEMBl II0 YCIOBHUIO 3a/ayH,
UCCIIENOBaTh  IIOJYYCHHOE pPEIICHHE U OLICHHUBATh
IpaBOTO0100HOCTh PE3YIbTATOB;

[1P67. VYmeHue omnepupoBaTh MOHATHSIMU: CpeIHEE

apI/I(I)MeTI/I‘leCKOe, MCuaHa, HauOOJbIlIee U HaUMEHBIIICE
S3HAYCHH, pasMax, AUCHCPCHUA, CTAHAAPTHOC OTKIOHCHHUC
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YHCIOBOTO HabOpa; yMEHUE M3BJIEKATh, HHTEPIIPETUPOBATD
uHpOpMaAlLMIO,  TPEACTABICHHYIO B  Tabiumax, Ha
nrarpaMmax, rpadukax, OTpaXkarollylo CBOWCTBA peaTbHBIX
IIPOLIECCOB U SIBJICHUM; NPEACTABIATh HHGPOPMAIUIO C

[IOMOIIBIO a0 U JMarpamum; HCCIIEIOBATh
CTAaTUCTHUYCCKUC JaHHBIC, B TOM YHUCJIC
C HpI/IMeHCHI/ICM rpa(bnqecmlx METOI0B H BHCKTPOHHBIX
CPE/ICTB;

[1PGS. YMmenue onepupoBatTh MOHATUSIMHE: CIIYYalHBIA OTBIT
U CIIy9aifHO€ COOBITHE, BEPOATHOCTH CIIYYaHOTO COOBITHS,
YMEHHME BBIUUCIATH BEPOSATHOCTh C  HCHOJIb30BAHUEM
rpauyecKkux MeTOJ0B; MPUMEHATh (HOPMYJIbI CIOKEHUS U
YMHOKEHHUSI BEPOSITHOCTEH, KOMOHMHATOpHbIE (aKTHl H
bopMyInbl TpU pELIEHUU 3a]ayd; OLEHUBATh BEPOSTHOCTU
peasbHbIX COOBITHI; 3HaKOMCTBO
CO CIOy4YaHBIMH  BEJIMYMHAMHU; yYMEHUE IPUBOAMTH
OpUMepbl  TPOSIBICHHUS 3aKOHAa OOJBIIMX 4YHCEl B
MPUPOTHBIX

U OOIIECTBEHHBIX SIBJICHUSX;

[TPGY9. YMmeHue omepupoBaTh MOHATHUSAMH: TOUYKA, MpsMas,

MJI0CKOCT, MIPOCTPAHCTBO, JIBYIPaHHBIH yroJi,
CKpeIlMBaIoIINecs npsiMbIe, MapajyuieNbHOCTh u
NEePIEeHIUKYISIPHOCTD IPSIMBIX

U TUIOCKOCTEH, Yroa Mexay MpsIMbIMH, YTOJI MEXy IpsSMOi
U IUIOCKOCTBIO, YIOJ MEXKJIY IUIOCKOCTSAMH, PACCTOSTHUE OT
TOYKHU

JI0 TUIOCKOCTH, PAacCTOSHUE MEXIY MPSIMBIMHU, PACCTOSHUE
MEX]y IJIOCKOCTSIMM; YMEHHUE HCII0JIb30BaTh IPU PEILICHUH
3a7ay  U3y4eHHble (AKTBI M TEOpEeMbl IUIAHUMETPHH;
YMEHHE OLIEHUBATh pa3Mepbl OOBEKTOB OKPYKAIOLIETO
MUDA;

[1P610. YmeHue onepupoBaTh NOHATUSIMU: MHOTOIPAaHHUK,
CeueHHe MHOTOIpaHHMKa, KyO, MapajulelienuIes], npu3ma,
nupamupia, GUrypa M MOBEPXHOCTh BpAlleHUs, IMJIMHAD,

11



KOHyC, 1map, cdepa, cedyeHuss (uUrypbl BpamieHwus,
IUIOCKOCTh, Kacamomiasicss cdepsl, IWIMHAPA, KOHYca,
IUIONIa/lb TIOBEPXHOCTU MHUpaMHbl, HIPU3MBI, KOHYcCa,
IWIMHApPA, TIomaask chepbl, 00beM Kybda, IpSIMOYTOIBHOTO
napajulejienunesna, NUpamMuAbl, OPU3MBIL,  LWIMHJpA,
KOHyCa, IIapa; yMEHHe H300pakaTb MHOTOTPAaHHHUKH
U TIOBEPXHOCTHU BpAUICHMs, HMX CEYEHHUS OT PYKH, C
MOMOUIBI0 YEPTENKHBIX HMHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEICTB;  YMEHHME  pAacllo3HaBaTb  CHUMMETPHIO B
IPOCTPAHCTBE;  YMEHUE  paclo3HaBaTb  IPaBUJIbHBIE
MHOTOTpaHHUKU;

[1P611 VYmeHue omnepupoBaTh TMOHATUSAMHU: JBUKECHHE
B TMPOCTPAHCTBE, MOAOOHBIE (UTYpPHl B MPOCTPAHCTBE,
WCIIOJIb30BAaTh OTHOLICHHWE IUIOIIAJEH IOBEPXHOCTENM U
00beMOB MOJOOHBIX (GUTYp IIPU PEIICHUH 3a]a4;

[1P612. YMeHHE BBIUMCIATH T'€OMETPUYECKHE BEIMYMHBI
(nmwHA, yroJ, IUIomaab, 00BbEM, IJIOMAlb MOBEPXHOCTH),
UCTOJIb3Ysl U3y4EHHbIE (POPMYIIBI U METO/IBI;

[TP613. YMmenue onepupoBaTh MOHATUSIMU: TPIMOYTOJIbHAS
CUCTEMAa KOOpAMHAT, KOOPAWHATBI TOYKH, BEKTOp,
KOOpIMHATBl BEKTOPA, CKAISPHOE IMPOU3BEICHHUE, YrOJl
MEXIYy BEKTOpaMH, CyMMa BEKTOPOB, IIPOM3BEACHUE
BEKTOpa Ha 4YHUCJIO; HAXOIUTh C IIOMOIIBK) H3Y4YEHHBIX
GopMysl KOOpPAMHATBI CEPEIUHBI OTpPE3Ka, PacCTOSHHUE
MEXy IBYMSI TOUKAMH;

[1P614. YMmenue BoIOMpATh NOIXOASIINNA U3Y4EHHBIN METO
JUId  pEIeHus 3aJaydd, paclo3HaBaTh MaTEMAaTUYECKHUE
(hakThl

U MaTeMaTHYeCKUe MOJEIH B IPUPOIHBIX M OOLIECTBEHHBIX
ABJICHUSIX, B HCKYCCTBE, YMEHHE IPHUBOJUTH IIPHUMEPHI
MAaT€MaTHYECKUX OTKPBITUA POCCUHCKOM M MHUPOBOU
MaTEMaTHYECKON HAYKU

12



OK  03. [TnanupoBaTh
u peann30BBIBATH
COOCTBEHHOE
npodeccrnoHaIbHOE

U JIMYHOCTHOE pa3BUTHE,
PEIIPUHIMATEIHCKYIO
JEATeITbHOCTD

B npodeccroHanbHOl chepe,
WCTIOJIH30BATh 3HAHUS
[0 MPaBOBOM U (PUHAHCOBOM
TPaMOTHOCTH B Pa3JIMYHBIX
YKU3HEHHBIX CUTYAIHIX

JIuyHOCTHBIE  pe3yNbTaThl  JOJDKHBI ~ OTPaXKaTh
B YaCTHU: TyXOBHO-HPABCTBEHHOT'O BOCIUTAHUS:

- c(hOpMHUPOBAHHOCTh HPABCTBCHHOTO CO3HAHWS,
STUYECKOTO MOBEICHUS;

- CIIOCOOHOCTH OIICHMBATh CHTYAllUIO ¥ TIPHUHUMATH
OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh Ha MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

- OCO3HaHME JIMYHOTO BKJIaJa B TOCTPOEHHUE
YCTOMYUBOTO OYAYIIETO;

- OTBETCTBEHHOE OTHOIIICHHWE K CBOUM POJIUTEISIM
1 (WIKM) JPYTUM 4YI€HAaM CEMbH, CO3JaHHI0 CEMbH Ha
OCHOBE  OCO3HAaHHOIO  MPHUHATHS  LEHHOCTEH
CEMENHON JKU3HU B COOTBETCTBUM C TPAIULMSMU
Hapos0oB Poccuu;

MeranpeaMeTHbIE pe3yIbTaThl I0JDKHBI OTPAXKATh:
OBnaneHue  yHUBEPCATbHBIMH  PETYIATHUBHBIMHU
NEUCTBUSIMHU:

a) caMOOpraHu3aIus:

- CaMOCTOSITENIbHO OCYIIECTBJIATH MO3HABATEIbHYIO
NeSITeNIbHOCTh,  BBISBJSTH  MPOOJIEMBI,  CTaBUTh
u dhopmynupoBaTh cOoOCTBEHHBIC 3a1aun
B 00pa3zoBaTENbHON JAEATEIbHOCTH U KUIHEHHBIX
CUTYyallUsiX; CaMOCTOSITEIbHO COCTABJISTh  IUJIaH
pelieHuss MpoOJIeMbl € YUYETOM  UMEIOIIMXCS
pecypcos, COOCTBEHHBIX BO3MOYKHOCTEM
U TpearnovTeHu#; JaBaThb  OLIGHKY  HOBBIM
CUTYaIUsIM;

0) CAaMOKOHTPOJIb:

UCIOJIb30BaTh TpUEMbl pedIeKCHUH s OLEHKU
CUTYaIlH, BBIOOpA BEPHOTO PEILICHHUS;

[1P61. Bnanenue merogamMu JOKa3aTeNbCTB, alTOPUTMAMMU
pemieHus 3a1a4; yMeHue (GOpPMYIHPOBATH OIpPEACTICHHS,
AKCUOMBI

U TEOPEMBI, NMPHUMEHATh MX, MPOBOJHUTH OKa3aTEIbHbIC
paccyXJIeHHs B XOJI€ PEeIICHHS 3a/1a4;

[1P64. VYmenue omnepupoBaTh MOHATUAMU: (QYHKLHUA,
HenpepbiBHas (QYHKIUSA, TPOM3BOJAHAS, IIepBOOOpasHasi,
OTIpE/ICTICHHBI MHTErpall; yMEHHE HAXOJUTh MPOU3BOIHbIC
DNIEMEHTApHBIX  (YHKIMHA,  WCHONB3ys  CIPABOYHBIC
MaTepHaJIbl; UCCIIEA0BATh B MPOCTEHINX CITydasx QYHKIHH
Ha MOHOTOHHOCTb, HaXO/IUTh HanOOJIbIINE
U HauMEHbIIME 3Ha4yeHHs (QYHKUUN; CTPOUTh TIpaduku
MHOTOYJICHOB c WCTIOJIh30BaHUEM ammapara
MaTeMaTHYeCKOTO aHajH3a; MPUMEHSATh MPOU3BOIHYIO TIPH
pemeHu 3amad
Ha JIBUKCHHE; PEIaTh MPaKTUKO-OPUEHTHPOBAHHBIC 3a1a4H
Ha HauOOJIbIINE U HAUMEHBIINE 3HAYEHUS, HA HaX0XACHUE
MyTH, CKOPOCTH U YCKOPEHUS;

[1PGS5. YMeHue omepupoBaTh TMOHATHSAMH: pPAIlHOHAIBHAS
GbyHKIMA, TTOKa3aTenbHass (PYHKIMSA, CTEeHHas (PyHKIIHS,
norapudmMudeckas byHKIIHS, TPUTOHOMETPUICCKUE
byHKIIMK, 00paTHbIe (YHKIIMU; YMEHHE CTPOUTH IpaduKu
U3YYEHHBIX (DYHKUMH, HCIOJIB30BaTh TIpaduku  mpu
M3YYEHUH MPOLIECCOB U 3aBUCUMOCTEH, IIPU PEIICHUU 3a/1a4
U3 JIpyrux ydeOHBIX MPEeIMETOB U 3aJady U3 peajlbHOM
JKU3HM, BBIp@XaTh (QOpPMYNaMH 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU;

[1P66. YMeHnue pemath TEKCTOBBIE 3a/1a4H PA3HBIX TUIIOB (B
TOM YHCJI€ Ha MPOLEHTHI, JAOJNH U YacTH, Ha JBH)KCHHE,
paboTy, CTOMMOCTh TOBapOB U YCIYT, HAJOTH, 33Ja4dl U3

- YMCTb OLCHUBATL PHUCKH W CBOCBPEMCHHO obOmacTu YIIpaBJICHUA JIMYHBIMH u CEeMEeMHBIMU
IMPUHHUMATh PCIICHUSA 10 UX CHUKCHUIO, (I)I/IHchaMI/I); COCTaBJIATH BBIPAXKCHUA, YpaBHCHMN:,
B) AMOIIMOHAIBHBIN HUHTCIICKT, npennonara}oumﬁ HCPaBCHCTBA W WX CHUCTEMbI II0 YCJIOBHUKO 3aJayu,
C(I)OpMI/IpOBaHHOCTBZ HNCCICI0BATH TINOJIYYCHHOC pCHICHUC )41 OIICHUBATb
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BHYTPEHHEN MOTHUBALIMM, BKIKOYAIOLIEH CTPEMIICHUE
K JOCTH)KEHUIO UEIM U YCHeXy, ONTHUMHU3M,
WHHIMATUBHOCTh, YMEHHUE JEUCTBOBAaTh, HCXOJS
13 CBOMX BO3MOKHOCTEH;

- DMITaTHH, BKIIFOYAIOMIEH CIOCOOHOCTh MOHUMATH
SMOLIMOHAJIIBHOE COCTOSIHME JPYrUX, YYUTHIBATH
ero npu OCYILECTBJIECHUH KOMMYHUKAIIUH,
CrOCOOHOCTH K COYYBCTBHIO U COTIEPEKUBAHUIO;

- COIMAIBHBIX HaBBIKOB, BKJIFOYAIOIITUX
CIIOCOOHOCTh BBICTPaMBaTh OTHOIICHHS C JAPYTHUMHU
JIOIbMU, 3a00TUTHCSA, TPOSIBJISITH HHTEpPEC U
paspeniaTh KOH()IUKTHI

NpaBIOT0100HOCT PE3YIbTATOB;

[IP67. VYmeHue onepupoBaTb IOHATUSMU: CpEAHEE
apudMeTHIecKoe, MeAuaHa, HauOOJbIIee W HaUMEHbIIEE
3Hau€HUs, pa3Max, AUCIEPCHs], CTAaHAAPTHOE OTKIOHEHHE
YHCJIOBOr0 Ha0Opa; yMEHUE U3BJIEKATh, HHTEPIIPETUPOBATD
uHPOpMAILMIO, TPEACTABICHHYIO B  Tabiumax, Ha
nrarpaMmax, rpadukax, OTpaXkarolylo CBOWCTBA peabHBIX
IPOLECCOB U SBJICHUM; NPEACTABIATh HHGPOPMAIUIO C
NOMOUIpI0  TabnMll ¥ JuarpamMM;  UCCIIEJOBaTh
CTaTHUCTUYECKUE JlaHHbIE, B TOM YHCJIE C NPUMEHEHHEM
rpauyecKux METOJ0B U AJIEKTPOHHBIX CPENICTB;

[TPGS. YMmenue onepupoBaTh MOHATUSIMHE: CIIYIalHBIA OTIBIT
U CIIy9aifHOE COOBITHE, BEPOATHOCTH CIIyYalHOTO COOBITHS,
YMEHHE BBIUUCIATH BEPOSATHOCTH C  HCHOJIb30BAHHEM
rpauyecKkux MeTOJ0B; MPUMEHATh (HOPMYJIbI CIOKEHUS U
YMHOKEHUSI BEpPOSITHOCTEH, KOMOHMHATOpHblE (AKThl MU
dbopMynbl TpU pELIEHUU 3a]ayd; OLEHUBATh BEPOSTHOCTU
peanbHBIX COOBITHIA; 3HAKOMCTBO
CO CIy4alHbIMM  BEJIMYHHAMU; MIPUBOJUTH
IpUMEpBl  TPOSBICHUS  3aKOHA yucel B
MIPUPOTHBIX

U OOIIECTBEHHBIX SIBJICHUSX;

[1P614. YMenue BbIOMpATH MOAXOASIINN U3y4eHHBIH METO/
JUIsL pELIEHUs 3aJadd, paclo3HaBaThb MATEMAaTHYECKHE
(bakThl

U MaTeMaTHYeCKHe MOJIETH B IPUPOIHBIX U OOIIECTBEHHBIX
ABJICHUSX, B HCKYCCTBE; YMEHHUE IPUBOJUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITHH PpPOCCUMCKOM UM  MHUPOBOI
MaTE€MaTUYECKOU HAyKu

YMCHHE
OO0JIBIIINX

OK 04. DddexTrBHO
B3aMMO/ICHICTBOBATH

U paboTaTh B KOJUICKTHUBE
1 KOMaH/Ie

JInuHOCTHBIC PE3YJIbTAThI JOJIXKHBI OTpaxxXaTb
B HaCTHU: ICHHOCTU HAYYHOT'O IMMO3HAHHA: OCO3HAHUC
IHECHHOCTHU Haquoﬁ ACATCIIBHOCTH, TOTOBHOCTH
OCYIICCTBJIATL IHPOCKTHYHO U HCCICAOBATCIBLCKYIO
ACATCIIbHOCTb HHAUBUAYAJIbHO U B I'PYHIIC

I[IP67. VYMeHuwe omnepupoBaTh TOHATHSIMHU: CpEIHEE
apudmeTrnueckoe, MeanaHa, HauOoJbIlIee U HauMEHBIIee
3HAYEHUsI, pa3Max, IUCIEPCHUS, CTAHIAPTHOE OTKIOHECHUE
YHCIOBOrO0 HabOpa; yMEHUE U3BIIEKAaTh, HHTEPIIPETUPOBATh
uH(GOpMAIIMIO, TPEJCTABICHHYI0O B  Ta0OnMIax, Ha
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MeranpeaMeTHbIE pe3yabTaThl I0DKHBI OTPAXKATh!
OBnajieHue yHUBEPCATbHBIMA KOMMYHUKATUBHBIMHU
JICUCTBUSIMU

0) coBMeCTHas JIeITeIIbHOCTb:

- TOHMMATh W WCHOJIb30BaTh IPEUMYIIECTBA
KOMaHHON ¥ UHJIMBUYalIbHOU paboThI;

- TMPUHUMATHh 1EJTM COBMECTHOW JCSTEIBHOCTH,
OpPraHW30BBIBATh M KOOPJIWHUPOBATH JCHCTBHUS IO
€¢ JIOCTIDKCHHIO. COCTaBJIATh IIJIaH JICHCTBUIA,
pacrpenensiaTh pojid C yUeTOM MHEHUW YYaCTHHKOB
00CYyX1aTh pe3yabTaThl COBMECTHOM pabOTHI;
OBnaneHue  yHUBEPCATbHBIMH  PETYIATHUBHBIMHU
NEUCTBUSIMU:

T') IPUHATHE ce0s U IPYTUX JIIOIEH:

- TIPUHUMATh MOTHBBI U apPTYMEHTHI JIPYTUX JFOJCH
MIPU aHAJIN3€ PE3YJIbTATOB JIEATEILHOCTH;

- MpU3HABaTh CBOE MpPaBO W MPABO APYTHX JIIOJEH
Ha OIINOKHU;

- pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MHP C TIO3UITHH
JIPYroro 4ejioBeKa

qrarpaMmmax, rpaukax, OTpaXkarollyr CBOWCTBA peabHBIX
NPOIECCOB W SIBICHHI; TPEACTABIATh HH(MOPMAIHIO C
NOMOULIpI0  TabnMll ¥ JuarpamMM;  HCCIIEJOBaTh
CTaTHUCTUYECKUE JIaHHBbIE, B TOM YHCJIE C NPUMEHEHHEM
rpauyecKux METOA0B U AJIEKTPOHHBIX CPEJICTB;

[1PGS. YMmenue onepupoBaTh MOHATUSIMHU: CIIyYalHBIA OTIBIT
U CIIy4ailHO€ COOBITHE, BEPOATHOCTh CIIyYaHHOT'O COOBITHS,
YMEHHME BBIUUCIATH BEPOATHOCTh C  HUCIHOJIb30BAaHUEM
rpauyecKux METOJ0B; MPUMEHATh (POPMYJIbI CIOKEHUS U
YMHOKEHUSI BEpPOSITHOCTEH, KOMOHMHATOpHbIE (PAaKTBl H
(GopMynBl NpU pELIEHUU 3a]ay; OLEHUBATh BEPOSTHOCTU

peaibHbIX ~ COOBITMH; 3HAKOMCTBO CO  CIIy4allHBIMHU
BEJIMYMHAMH; YMEHUE NPUBOAUTH NPHUMEPHI IPOSIBICHUS
3aKOHA OosbIINX qHuCell B MIPUPOTHBIX

1 OOIIECTBEHHBIX SBJICHUSX;

[1P614. YMmenue BoIOMpaTh MOIXOASIINN U3YYEHHBIH METO/T
JUIS  pellleHus 3aJaud, pacrno3HaBaTh MaTeMaTHYeCKHe
(bakThI

U MaTeMaTHYeCKHe MOJETH B IPUPOIHBIX U OOIIECTBEHHBIX
ABJIGHUSIX, B HCKYCCTBE; yMEHHE MPHUBOAUTH MPUMEPHI
MaTeMaTUYECKUX OTKPBITHI POCCUMCKOM UM  MHUPOBOI
MaTeMaTHYeCKON HayKu

OK 05.  OcyuectBisTh
YCTHYIO W [HUCbMEHHYIO
KOMMYHUKAIUIO

Ha TOCYJapCTBEHHOM SI3bIKE
Poccuniickoin ®deneparuu
C ydeToM ocoOeHHOcTel
COL[MAIBHOTO U KYJIBTYPHOTO
KOHTEKCTa

JIlnuHOCTHBIE  pe3ynbTaThl  JOJKHBI
B YaCTH: ACTETHYCCKOTO BOCIIUTAHHUS:

- OCTETUYECKOE OTHOIICHHWE K MHUpPY, BKIIOYas
ACTETUKY ObITa, HAYYHOTO U  TEXHUYECKOTO
TBOpUYECTBA, CIOpPTa, Tpyda U OOIIECTBEHHBIX
OTHOIIICHUIA;

- CHOCOOHOCTh BOCHPHUHUMATh pPa3IUYHBIC BHJIbI
UCKYCCTBA, TpPAJWLMK U TBOPYECTBO CBOErO0 M
IpYyrUX  HapoJOB,  OIIYHIaTh  AMOLMOHAJIBHOE
BO3JCMCTBUE UCKYCCTBA;

MeranpeaMeTHbIE PE3YIbTATHI JOJKHBI OTPAXKaTh:

OBJlaJilcHuEe YHUBEPCAIbHBIMA KOMMYHUKATHUBHBIMHU

OTpaXXaTb

I1PG1. Bnamenue Meromamu J0Ka3aTeIbCTB, aJITOPUTMAMH
pelieHus 3ajaay; ymMmeHue (OpMYIHpPOBATH OIpeNeICHHUS,
AKCUOMBl U TEOPEMBI, MPUMEHATh MX, MPOBOJMTH
JI0OKa3aTelIbHbIE PACCYXICHUS B XOJI€ PEIICHUS 3a/ay;

[TP68. YMmeHnue onepupoBaTh MOHATUSAMU: CITy4alHBIHN OIBIT
U ciiyyailHoe COOBITHE, BEPOSITHOCTh CIy4ailHOTO COOBITHS;
YMEHUE BBIUHUCIATH BEPOSITHOCTb C  MCHOJb30BAHHEM
rpauuecKux METOJ0B; MPUMEHATH (HOPMYIIBI CIOKEHUS U
YMHOKEHHUSI BEPOSITHOCTEH, KOMOHMHATOpHBIE (DaKThl H
dbopMynBl TpU pElIEHUU 3a7ad; OIEHUBATh BEPOSTHOCTU
peanbHBIX COOBITHIA; 3HAKOMCTBO

(¢{0) CHy‘I@.ﬁHHMH BCIIMYMHAMU, YMCHUC IIPUBOJUTH
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JICUCTBUSAMU:

a) oOmeHue: - OCYIIECTBIATh KOMMYHHMKAIIHMU
BO BceX c(hepax KU3HU;

- pacrio3HaBaTh HEBEpOAIbHbBIE CPEACTBA OOLICHHUS,
NOHMMATh  3HAYEHUE  COLUAIbHBIX  3HAKOB,
pacrno3HaBaTh IIPENNOCHUIKI KOH(ITUKTHBIX
CUTYyalluil ¥ CMr4aTb KOH(IUKTBHI;

- pa3sBEepHYTO M JOTMYHO H3Jaratb CBOIO TOYKY
3pEHUsl C UCTIOIb30BAHUEM SA3BIKOBBIX CPEJICTB

IIPUMEPBI 3aKkoHa OOJIBIIMX YHCEeNl B
IIPUPOIHBIX
1 OOIIIECTBEHHBIX SIBJICHUSX;

[1P69. YMeHue onepupoBaTh MOHATUSAMHU: TOUKa, IpsiMasi,

IMPOSABJICHUA

IIJIOCKOCTB, IIPOCTPAHCTBO, JBYTPaHHBIN yroui,
CKpELIUBAIOIINECS IIpsIMBIE, [1apaJuIEIbHOCTh u
NEePIEeHIUKYISIPHOCTD MPSIMBIX

Y IJIOCKOCTEM, YTOJI MEXIY IPSIMBIMH, YTOJI MEXKTy NMPSIMOU
U IUIOCKOCTBIO, YrOJ MEXKJIY IUIOCKOCTSIMH, PAaCCTOSTHUE OT
TOYKHU

JI0 TJIOCKOCTH, PAcCTOSTHUE MEXAY MPSMBIMH, PACCTOSIHHUE
MEX/1y IJIOCKOCTSMU; YMEHHUE HCIOJIb30BaTh IPU PELICHUH
3aJa4  M3y4eHHble (AKTBI U TEOPEMbI IUIAHUMETPHH;
YMEHHE OLIEHWBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIETo
MUDpa;

[1P610. Ymenue onepupoBaTh MOHATHUSIMU: MHOTOTPAHHUK,
CeueHHe MHOTOIpaHHMKa, KyO, MapajulelenuIes, npusma,
nupamuyza, Urypa M MOBEPXHOCTh BpAILEHUS, LMIUHAD,

KOHyCc, 1map, cdepa, cedeHHs GUTYpPBl  BpaIICHUS,
IUIOCKOCTh, Kacamomiasicsi cdepsl, IWIMHApPA, KOHYCa,
IUIOIIAZh TIOBEPXHOCTH MHPAMUBI, TPHU3MBI, KOHYCa,

HWIMHJIPA, IIoMaas chepbl, 00beM Kyda, MPSIMOYTOJIbHOTO
napajuielenunena, NUPaMUIbl, HPU3MbI,  LHAJIUHIPA,
KOHyca, LIapa; YMEHHe u300paxarb MHOTOI'PAHHUKH
U TOBEPXHOCTH BpaUICHUs, HUX CEUEHUA OT pPYyKH, C
MOMOIIBI0 YEPTEKHBIX HHCTPYMEHTOB M 3JIEKTPOHHBIX
CpPEeACTB;  YMEHHE  paclo3HaBaTb  CUMMETPUIO B
IIPOCTPAHCTBE;,  YMEHUE  pACIO3HABaTh  IpPaBUJIbHBIE
MHOTOI'PaHHUKY;

I[IP611 VYMeHue omnepupoBaTh TOHATHAMH: JBHKCHHE
B TMPOCTPAHCTBE, MOAOOHBIE (GUTYphI B MPOCTPAHCTBE;
WCIIOJIb30BAaTh OTHOLICHUE IUIOIIAJACH ITOBEPXHOCTEH U
00HeMOB MOJOOHBIX GUTYp TIPU PEIICHUU 33]a4;

[1P612. VYMeHHe BBIUUCIATH T'€OMETPHYECKHE BEITHYUHBI
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(umHa, yroj, IJoIaab, 00beM, IUIOMIA[b IOBEPXHOCTH),
UCTIOJIb3YS U3y4eHHbIE (POPMYIIBI U METO/IBI,
[1P613. YmeHnue onepupoBath NOHATUAMU: MPSMOYTOJIbHAS

CUCTEMa KOOpJMHAT, KOOPJAMHATBl TOYKH, BEKTOp,
KOOPJMHATBl BEKTOPA, CKAJISIPHOE IPOU3BEICHUE, YroJl
MEX1y BEKTOpaMH, CyMMa BEKTOPOB, IpPOU3BEACHUE

BEKTOpa Ha YHUCJIO; HAXOJIUTh C IOMOIIbK H3Y4YEHHBIX
bopMyn KOOpIAMHATHI CEPEAMHBI OTpE3Ka, PaCCTOSIHHUE
MEX1y IByMSI TOUKAMU;

[1P614. YMmenue BbIOMpaTh MOIXOASIINN N3YUYEHHBIH METO/T
JUIsL PpELICHMs] 3aJadd, paclo3HaBaTb MAaTeMaTHYECKHeE
(bakTsI

U MaTeMaTHYeCKHe MOJEIH B IPUPOIHBIX U OOIIECTBEHHBIX
ABJIGHUSIX, B HCKYCCTBE, YMEHHE NPHUBOJUTH IPUMEPHI
MAaT€MAaTHYECKUX OTKPBITUA POCCUHUCKOW M  MHPOBOM
MAaTE€MAaTHYECKOU HAyKH

OK 06. [IposaBasTh
rpaXKJaHCKO-
MaTPUOTHYECKYIO TIO3UIIUIO,
JI€MOHCTPUPOBATh
OCO3HAHHOE MOBE/ICHNE
Ha  OCHOBE  POCCUHCKUX

AYXOBHO-HPAaBCTBCHHbBIX
HeHHOCTeﬁ, B TOM 4YHCIIC

C Yy4Y€TOM TapMOHHU3alNH
MCKHaLMOHAJIbHBIX

n MCKPCIUTHO3HbIX
OTHOMGHHﬁ, MIPUMCHATDb
CTaHAapThl
AHTHKOPPYIIIHUOHHOI'O
ITOBCICHUA

JIM4HOCTHBIE  pe3yabTaThl  JOJDKHBI  OTpa)kaTh
B YaCTH:
- IPaXaaHCKOTO BOCITUTAHMUS: MPUHSTHE

TpaAUIIMOHHBIX HAITUOHAJIbHBIX, O6H.I€‘I€J'IOB€IIGCKI/IX
T'YMaHUCTHUYCCKUX U IEMOKPATHYCCKHUX HGHHOCTeﬁ;
-IIaTPUOTUYCCKOI'0 BOCIIUTaHHA:

ONEHHOCTHOC OTHOIICHHE K TOCYyJapCTBECHHBIM
CHMBOJIaM, HCTOPUYICCKOMY u MMpUpPOOAHOMY
HacjJI€auro, IaMATHUKaM, TpaaulousaM  Hapod0B

Poccun, noctmwxkenusm Poccun B Hayke, HCKYCCTBE,
CIOPTE, TEXHOJIOTUSAX U TPYIE;

MertanpeaMeTHble pe3ylbTaThl JOJDKHBI OTPa)KaTb:
OBnajgeHue  yHHUBEPCAJIbHBIMU  PETYIATUBHBIMU
JNEUCTBUSAMHU: B) OMOILMOHAJIBHBIA  MHTEIUIEKT,
npeanoiararoui copMUpPOBaHHOCTb!
--CaMOCO3HAaHMs,  BKJIIOYAIOIIETO  CIIOCOOHOCTH
NOHMMATh CBOE SMOILIMOHAIBHOE COCTOSIHUE, BUACTD
HarpaBJICHUs pa3BUTHS COOCTBEHHOM

[1P61. Bnagenne Meromamu J0Ka3aTeIbCTB, aJITOPUTMAMHU
pelieHus 3aaay; ymeHue (OpMYIUpOBaTh OIpENEICHHUS,
AKCHOMBI

U TEOPEMBl, NMPUMEHSATh HUX, MPOBOIUTH JOKa3aTelbHbIE
paccyX/IeHUs B XOJIe peUIeHHs 3a/1a4;

[IP64. VYmenue omnepupoBaTh TMOHATHAMHU: (QYHKIUA,
HenpepbiBHas (DyHKIMS, MPOU3BOJAHAsA, IEepBOOOpa3Has,
OTIPEICNICHHBIN WHTErpal; yMEHUE HAXOAUTh MPOU3BOJIHBIC
JJIEMEHTApHBIX  (YHKIUI,  HWCHOJB3ySd  CIPABOYHBIE
MaTepuasbl; UCCIEI0BATh B MPOCTEHIINX clydasx QyHKIUN
Ha MOHOTOHHOCTb, HaXOHTh HauboIbIINe
U HauMEHbIIME 3Ha4eHHs (QYHKUUN; CTPOUTh Tpaduku
MHOTOYJICHOB c UCIIOJIb30BAaHUEM amnmapara
MaTEMaTHYECKOTO aHalK3a; MPUMEHATh MPOU3BOJHYIO MU
pelieHnu 3a1a4
Ha JBMKEHUE; pelIaTh IPAKTUKO-OPUEHTUPOBAHHBIE 33]a41
Ha HauOOIbIINE U HAUMEHBIINE 3HAYCHUS, HA HaX0XKICHUE
MYTH, CKOPOCTH U YCKOPEHUS;
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SMOLIMOHAIBHOH c(epbl, OBITh YBEpEHHBIM B cele;

- caMOperyJInpoBaHus, BKJIIOUYAIOLIETO
CaMOKOHTPOJIb, yMeHue MIPUHUMATH
OTBETCTBEHHOCTh 33 CBOE€ IOBEJCHHE, CIIOCOOHOCTH
aJIanTHPOBAThCA K OSMOLMOHAIBHBIM H3MEHEHHSIM
¥ TIPOSIBIISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;,

- BHYTpEHHEH MOTHBALUH, BKJIIOYAIOLIEH
CTpEMJIEHHE K JIOCTH)KCHHIO IEeJIH U YCHexy,
ONITUMU3M, HHUIIMATUBHOCTh, YMEHHE JIEHCTBOBATb,
HCXOJS U3 CBOMX BO3MOKHOCTEH;

- OMIIATHH, BKIIOYAIOIIEH CIIOCOOHOCTH TOHUMATH
SMOIIMOHAIBHOE COCTOSIHHE JAPYTHX, YIUTHIBATH €TO
MIPH OCYIIECTBICHUN KOMMYHHUKAIHH, CIIOCOOHOCTD
K COYYBCTBHUIO U CONIEPEIKUBAHUIO;

- COITMAITBHBIX HaBBIKOB, BKITIOYAFOTITIX
CIOCOOHOCTh BBICTPAWBATh OTHOMICHUS C JPYTHMHU
JIOAbMH, 3a00TUTHCS, TPOSBIATH HHTEpPEC U
paspeniath KOH(PIUKTHI

[TP66. YMeHnue peniath TEKCTOBBIE 3a/1a4M Pa3HbIX TUIIOB (B
TOM 4YHCJIC€ Ha TPOLEHTHI, JTOJM WU YacTH, HA JIBUKCHHUE,
paboTy, CTOMMOCTb TOBapOB M YCIYT, HAJIOTH, 33Ja4d U3

obnacT  yOpaBlIeHUs ~ JUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM);  COCTABJIATH  BBIPAXKEHHUS,  YPaBHEHMS,
HEpPaBEHCTBA M HX CHCTEMBI II0 YCJIOBHUIO 3aJayH,
UCCIIEJOBATh  IIOJNYYCHHOE  PEIICHHE W OLICHHUBAThH
IPaBIONOA00OHOCTh PE3yIbTATOB;

[IP67. VYmeHue omnepupoBaThb MOHATUSIMH: CpEIHEE

apudmernyeckoe, MeAMaHa, HauOOJbIllee U HauMEHbIIee
3HAYCHHS, pa3Max, JUCIIEPCHUs, CTaHIAPTHOE OTKIOHEHHUE
YUCJIOBOTO HabOpa; yMEHHE M3BJIEKaTh, HHTEPIPETUPOBATH
uHpopMaIMo, TPENCTaBIEHHYI0O B  TaOnWIax, Ha
quarpaMmmax, rpadukax, OTPaKaroIIyl CBOMCTBA PEATbHBIX
MPOLECCOB U SBJICHUM; NPENCTaBIATh HHGOPMAIUIO C
MOMOINBI0  TAaOMWIl W JAMarpaMM;  HCCIEIOBAaTh
CTaTHUCTUYECKUE JTaHHbIE, B TOM quclie
C TNpUMEHEHHEeM TIpadUyecKuX METOJIOB M AIIEKTPOHHBIX
CPEICTB;

[TPG8. YMmeHnue onepupoBaTh MOHATUSIMHU: CIIYIaliHBIA OTIBIT
U CIIy9aifHO€ COOBITHE, BEPOSITHOCTH CIIY9allHOTO COOBITHS;
YMEHHE BBIUUCIATH BEPOSATHOCTH C  HCHOJIb30BAHHEM
rpauuecKux MEeTOJ0B; MPUMEHATh (HOPMYJIbI CIOKEHUS U
YMHOKEHUSI BEPOSITHOCTEH, KOMOMHATOpHbIE (DAaKTHl U
dbopMynbl MpU pElIEHUU 3a]ayd; OLEHUBATh BEPOSTHOCTU

peabHbIX COOBITHIA; 3HaKOMCTBO
CO CIOy4YaHBIMU  BEJIMYMHAMHU; YMEHUE MPUBOAUTH
OpuMepbl TPOSBICHHUS] 3aKOHA OONBIIMX 4YHCET B
MPUPOJIHBIX

U OOILIECTBEHHBIX SIBICHUSX;

[1P614. YMmenue BbIOUpaTh MOAXOSAIINN U3YYEHHBIH METO
JUIsl peLIeHHs 3aJadd, paclo3HaBaTb MAaTEMAaTHYECKUE
bakTsI

U MaTeMaTHYECKUe MOJIETH B PUPOJIHBIX M OOLIECTBEHHBIX
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ABJIICHUSX, B HCKYCCTBE; YMEHHE IIPUBOJIUTH IIPUMEPHI
MAaT€MaTHYECKUX OTKPBITUHA POCCUHCKOM M MHUPOBOU
MAaTE€MaTHYECKOU HAyKH

OK 07. CogeiicTBoBarh
COXPAHEHHUIO OKPYKaOIIEeH
cpensl,
pecypcocOepexeHHIo,
MIPUMCHSITh 3HAHUS
00 U3MEHEHHMHM KJIUMAaTa,
IIPUHLIATIBI OepeKIMBOTO

MPOU3BOJICTBA, AH(HEKTUBHO
JIEMCTBOBATH
B UPE3BBIYANHBIX CUTYAIHIX

JInyHOCTHBIE  pe3ynbTaThl  JOJIKHBI
B YaCTH: DKOJIOTMYECKOTO BOCIIUTAHUSA:
- QAKTUBHOE HENpUATHUE JEHUCTBUN, IPUHOCSIIINAX
BpEJl OKPYKAIOILEH Cpee;

- yYMEHHME TPOTHO3UPOBAaTh HEOJIAronpusITHbIE
9KOJIOTUYECKHE TIOCIEACTBUS MPEAITPUHUMAEMBIX
JENUCTBHM, MPEAOTBPAILATh UX;

- PacCIIMPEHHE OIbITA JEATEIbHOCTH YKOJIOTHYECKON

OTpaXkaThb

HaIpaBJIEHHOCTH;
MertanpeameTHble pe3ylbTaThl JOJDKHBI OTPaXKaTh:
Osnanenue YHUBEPCAIbHBIMHU y4eOHBIMU

MTO3HABATEIbHBIMU JICHCTBUSMMU:

0) 0a30BBIC HCCIIEOBATEIHCKIE NCHCTBHUS:

- pa3pabaTeiBaTh IUIaH pEIICHUS TPOOIEMBI C
y4e€TOM  aHallu3a HUMEIOMIMXCS  MaTepuaIbHbIX
1 HeMaTepualbHbBIX PECYPCOB;

- OCYIIECTBIIATH  IleJIEHANPABICHHBIN
nepeHoca  CpeacTB U crnocoOoB

B IIpo(hecCHOoHANBbHYIO CpEeay;

- yMeTh MEPEHOCHUTh 3HAHUS B I03HABATEIHHYIO
U TIPAKTUYECKYIO 00JIaCTH KU3HEACATEIbHOCTH;
OBnazeHue  yHHBEPCAJbHBIMH  PETYISATUBHBIMU
NEUCTBUSIMU:

0) CAaMOKOHTPOJIb:

- JaBaThb OIIGHKY HOBBIM CHTYyallUsiM, BHOCHTH
KOPPEKTUBBI B NesITeNIbHOCTb, OILICHUBATh
COOTBETCTBHUE PE3YJIHTATOB LEJISIM

IMOUCK
NEUCTBUS

[1P61. Bnanenue merogamMu J0Ka3aTeNbCTB, AJITOPUTMAMU
pemieHns 3a1a4; yMeHHE (OPMYIHPOBATH ONPEACICHHS,
AKCUOMBI

U TEOPEeMBI, NMPHUMEHATh MX, MPOBOJHUTH OKa3aTeIbHbIC
paccyX/IeHHs B X0JI¢ peIICHNS 3a/1a4;

[1P64. VYmenue omnepupoBaTh MOHATUAMU: (QYHKIHS,
HempepbiBHass (QYHKIUS, TPOW3BOJAHAS, TIepBOOOpa3Hasi,
OTIpE/ICTICHHBI MHTErpall; yMEHHE HAXOJUTh MPOU3BOIHBIC

JJIEeMEHTapHbIX  (QYHKIUI,  HCHOJBb3YS  CIIPaBOYHBIE
MaTepuasbl; UCCIEeI0BaTh B MPOCTEHIINX ciydasx QyHKINUN
Ha MOHOTOHHOCTB, HAaxOJINTh HauOobIINE

U HauMEHbIIME 3Ha4yeHHs (QYHKUUN; CTPOUTh TIpaduku
MHOTOYJICHOB c WCTIOJIh30BaHUEM amrmapara
MaTEeMaTHYeCKOTO aHalIKu3a; MPUMEHSATh NMPOU3BOJHYIO MpPHU
pelieHnn 3a1a4
Ha JIBIDKEHUE; PelaTh MIPaKTUKO-OPUEHTUPOBAHHBIE 3a/1a4H
Ha HauOOJIbIINE U HAUMEHBIINE 3HAUYEHUs, Ha HAXOXK/CHHE
MyTH, CKOPOCTH U YCKOPEHUSI;

ITPGS5. YMeHue omepupoBaTh MOHATHSIMH: pPaIlHOHAIBHAS
GyHKIMA, TTOKa3aTenbHass (PYHKIMSA, CTeNeHHas (QyHKIIHS,
norapudmuueckas byHKIHS, TPUTOHOMETPUYECKUE
byHKIIMK, 00paTHbIE (YHKIUH; YMEHHE CTPOUTH Tpaduku
U3YYEHHBIX (DYHKUMN, HCIONB30BaTh Tpaduku  MpH
M3YYEHHUH MPOLIECCOB U 3aBUCUMOCTEH, IIPU PEIICHUU 3aa4
U3 JIpYyrux ydeOHBIX MPEeIMETOB W 3aJady U3 peajbHOM
JKU3HM, BBIpOXaTh (QOpPMYIaMH 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU;

[TP66. YMeHnue perath TEKCTOBBIE 33/1a4H Pa3HBIX TUIIOB (B
TOM YHCJE€ Ha TMPOLEHTHI, JOJIM M YacTH, Ha IBHKEHUE,
paboTy, CTOMMOCTh TOBapOB U YCIYT, HAJOTH, 3aJa4dl U3
obnmacTy  ympaBlieHHWsT  JUYHBIMHU U CEMEHHBIMH
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¢uHAHCAMM);  COCTAaBJIATH  BBIPAKCHUSA,  YpaBHEHHS,
HEpPaBEHCTBA M MX CHUCTEMBl 10 YCJIOBHUIO 3a/ayH,
UCCIIEIOBaTh  IOJYYEHHOE  pEIlIeHWe U  OLIEHUBATH
IIPaB/I0II0I00HOCTb PE3yJIbTAaTOB;

[1PGS. YMmenue onepupoBaTh MOHATUSIMHU: CIIyYalHBIA OTBIT
U CIIy4aifHO€ COOBITHE, BEPOATHOCTh CIIyYalHOT'O COOBITHS,
YMEHHME BBIUUCIATH BEPOSATHOCTh C  MCHOJIb30BAHHEM
rpauyecKkux METOJ0B; MPUMEHATh (POPMYJIbI CIOKEHUS U
YMHOKEHUSI BEpPOSITHOCTEH, KOMOHMHATOpHbIE (DAaKThl H
(GopMynbl NpU pELIEHUU 3a]ayd; OLEHUBATh BEPOSTHOCTU
peanbHbIX COOBITHI; 3HaKOMCTBO
CO CIOy4YaHBIMH  BEJIMYMHAMHU; YMEHUE IPUBOAMTH
npUMepbl TPOSIBJICHHUSI 3aKOHA OOJBIIMX 4YHMCET B
TIPUAPOIHBIX

1 OOIIECTBEHHBIX SBJICHUSX;

[1P69. YMenue onepupoBaTh MOHATUSMHU: TOUYKa, MpsiMasi,

MJI0CKOCT, MIPOCTPAHCTBO, JIBYIPaHHBIH yroJi,
CKpellHBaoIIuecs MpsIMbIE, napajyuiebHOCTh u
NEePIEeHIUKYISIPHOCTD MIPSIMBIX

U TUIOCKOCTEH, yroJl Mex Ay MPSMBIMH, YTOJ MKy IPSIMOi
U IJIOCKOCTBIO, YTOJI MEXKIY IMIOCKOCTSMH, PACCTOSTHUE OT
TOYKHU

JI0 TJIOCKOCTH, PACCTOSIHUE MEXKIY NMPSMBIMH, PacCTOSTHUE
MEX/1y IJIOCKOCTSAMU; YMEHHUE UCIIOJIb30BaTh IPU PEHICHUH
3aJa4  M3y4deHHble (AKTBI U TEOpEeMbl IUIAHUMETPHH,
YMEHHE OLIEHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIETO
MUDa;

[1P610. Ymenue onepupoBaTh MOHATHUSIMU: MHOTOTPAHHUK,
ceueHHe MHOTOrpaHHMKa, KyO, Mapaiienenure],, mpusma,
nupamMuia, GuUrypa u MOBEPXHOCTh BpAIICHUS, IMIUHID,
KOHyc, 1map, cdepa, cedyeHuss (uUrypbl BpalieHwus,
IUIOCKOCTh, Kacamomiasicss cdepsl, IWIMHApPa, KOHYca,
IUIOIAlb TIOBEPXHOCTH MUPAMHBI, TPHU3MBI, KOHYca,
IWIMHApPA, II01aab chepbl, 00beM Kyda, IpsIMOYroJIbHOTO
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napajulejenunesna, NUpamMuAbl, OPU3MBIL,  LMJIMHJpA,
KOHyCa, IIapa; yMEHHe H300pakaTb MHOTOIPAaHHHUKH
U TIOBEPXHOCTH BpalICHUs, HX CEYEHUs OT pyKH, C
MIOMOUIBI0 YEPTEKHBIX HMHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEICTB;  YMEHHE  pPaclo3HaBaTb  CHUMMETPHUIO B
IIPOCTPAHCTBE,  YMEHUE  pACIIO3HABaTh  IIPaBUJIbHBIE
MHOTOTpPaHHUKU;

[1P611 VYmeHue omnepupoBaTh TMOHATUSAMU: JBUKECHHE
B IIPOCTPAHCTBE, MOAOOHBIE (QUIYphl B MPOCTPAHCTBE;
UCIIOJIb30BAaTh OTHOIICHHWE IUIOIIAJEH IIOBEPXHOCTEH H
00beMOB MOJOOHBIX (QUTYp IIPU PEIICHUH 3a]a4;

[1P612. YMeHHEe BBIUUCIATH T'€OMETPUYECKHE BEIMYUHBI
(nmuHa, yroj, IUIomaab, 00BhEM, IJIOMAlb MOBEPXHOCTH),
UCIIOJIBb3YS U3y4EHHBIE (POPMYIIBI M METOIBL;

[1P613. YMmeHue onepupoBaTh MOHATHUAMU: MPSAMOYTOJIbHAS
cucTeMa  KOOPAMWHAT, KOOPAWMHATBI  TOYKH, BEKTOD,
KOOPJMHATBl BEKTOPAa, CKAIIPHOE IPOU3BEICHUE, YIoJl
MEXIy BEKTOpaMHM, CyMMa BEKTOPOB, IIPOU3BEJICHUE
BEKTOpAa Ha YHCJIO; HAXOJWUTh C IOMOIIBI H3yYEHHBIX
dbopMyn KOOpAMHATHI CEpPEAMHBI OTpe3Ka, PacCTOSHUE
MEXy JBYMS TOUKaAMHU;

[1P614. YMenue BbIOMpATH MOAXOASIINN U3y4eHHBIH METO/
JUISL PpELIEHUs 3aJadd, paclo3HaBaThb MATEMAaTHYECKHE
(bakThl

U MaTeMaTHYeCKHe MOJETH B IPUPOIHBIX U OOIIECTBEHHBIX
ABJICHUSIX, B HCKYCCTBE; YMEHHUE IPUBOJUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITHH POCCUMCKOM UM  MHUPOBOI
MaTE€MaTUYECKOU HayKu
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2. CTpyKTYypa M coaepxaHue JUCHMILIUHbBI

2.1. O0bemM TUCHMILIMHBI M BUABI Y4e0HOU padoThl

Ounas ¢popma

Bua yueOHo# paGoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM JMCHUIIIHHBI 232
BT. U..

TEOpPETHYECKOE 00yUueHue 118
MPAKTUIECKHUE 3aHATHS 99
Camocmosmenvhas paboma 4
IIpomexyTounas arrecTanus (3K3aMeH) 11

3aounas popma

Bua yueOHoii paGoTbl

O0neM B yacax

O061beM 00pa3oBaTeIbHONH MPOrpaMMbl YUeOHOH JUCITUNJIMHBI 232
B T.4. B JopMe NPAKTHYECKOH MOATOTOBKH

B T. 4.

TEOpPETHYECKOE 00yUeHUE 8
MPAKTUYECKHUE 3aHATHS 8
Camocmosmenvras paboma 205
IIpomMexxyTouHasi aTTecTamus (dK3aMeH) 11
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2.2. TemaTu4eckuii NJIaH U COAEP:KAHUE TUCIUNINHBI

Coaepikanue yueOHOro MaTepuasia (0CHOBHOe U NPodecCHOHATBHO
HaumeHoBaHue pa3ae/ioB . O6bem | @opmupyembie
" Tem OPHEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHE 3aHATHS, NPUKJIATHOH 4acoB | KOMIETeHLHHN
MOAYJ1b (IIPH HAJIUYHMH)
1 2 3 4
OcHoBHoOe cojiep:kaHHue

Pasznea 1. IloBTOpeHne kKypca MaTeMaTHKH OCHOBHOM HIKOJIBI 18

Tewma 1.1. Conepsxkanue yaeOHOro MaTepuasa 2

Iens n 3anaun maremaTuky | Lenb u 3aauu MaTeMaTHKU MIPH OCBOCHUH CHEIMATBHOCTH. ba3oBble 3HAHUS M yMEHHUS

npu OCBOEHHMH | IO MaTeMaTHKe B MPOGECCHOHAIBLHON U B MOBCEAHEBHOW JAeATENbHOCTH. MHOXKECTBO,

CIIELIMAJIbLHOCTH. omnepanuu HajJ MHokecTBamu. [{uarpammsl Dinepa—Benna. Mcnosnb30BaHne TEOPETHKO-

MHo3xecTBa U JIOTHKA MHO>KECTBEHHOTO ammapara JJis OINHUCaHMsI pealbHbIX IPOIECCOB U SABJIEHUU B
npodeccHoHaIbHON JESTeNbHOCTH, TMPU pEIIeHWH 3aJad W3 JPYruxX JUCLHMILIUH.
Onpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTBO

Tema 1.2. Coneprkanue yaeOHOTo MaTepuasa 2

Yyciia 1 BHIUMCIICHHS HarypanbHele M Iienble uncia. IIpH3HAaKM AETMMOCTH ILEBIX YMCel. PalfoHanbHEIE OK 01,
ypcina. OGBIKHOBEHHBIE W JICCATHYHBIE IPOOH, POIIEHTHI, 0ECKOHEUHBIE TIEPHOIHIECKUC OK 02,
npo6H. ApHQMeTHYecKHe ONepaldy C PAIHOHANBHBIMH UHCIAMH, NPEOOPa3OBAHMS OK 03,
YUCIIOBBIX BbIpakeHUH. JlelicTBUTENbHBIE YMClIa. PannoHanbHblE M UPPALMOHAIBHBIC OK 04,
yrcna. ApudmMernyeckue omnepanuu ¢ JeHCTBUTENbHBIMH uuciaMmu. [IpubmmkEénnble OK 05,
BBIYMCJICHUS, IPABWIIA OKPYTJIEHUS, IPUKUJIKA U OLICHKA PE3YJIbTATA BBIUUCICHUN OK 06

Tema 1.3 Coneprkanne yaeOHOro MaTepuasa 4 OK 07

ToxnectBa u | ToxxgecTBa W TOXKAECTBEHHBIE IpeoOpazoBaHus. YpaBHEHHE, KOPEHb YpaBHEHHUS.

TOXKICCTBCHHBIC HepaBeHctBoO, perieHue HepaBeHCTBA. MeTo HHTEpBaJIOB. PelieHne menbix u IpoOHo-

npeodpa3oBaHHUs. palMOHAILHBIX YPABHCHUH W HEpaBeHCTB. IIpuMeHeHHWE ypaBHEHHH M HEPaBEHCTB K

YpaBHeHus PEIICHUI0O MaTeMaTUYeCKHUX 3a7ad U 3a/la4 U3 Pa3IU4HbIX 00JacTeil HayKu U peaibHOU

1 HepaBeHcTsa #13HU. CUCTEMBI U COBOKYITHOCTU PAIlMOHAJIBHBIX YPaBHEHUN U HepaBeHCTB. CHUCTEMBI
JIMHEWHBIX ypaBHEHMI. PelleHne npukiIagHbIX 3a7ad ¢ ITOMOIIBIO CUCTEMbI JIMHEHHBIX
YpaBHEHUH

Tema 1.4. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COAepKaHHE (CoAepKaHUe MPHKJIATHOIO 4

IIpouieHTHBIE  BBIYMCIEHUS | MOAY/JIsI)
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B npogeccuoHaTbHBIX
3amadax

[Ipumenenne npoOel W MPOLEHTOB AJISl PEUICHUS MPHUKIAAHBIX 33ad U3 Pa3IMYHBIX
oTpacieil 3HaHMM W peasbHOW >KW3HU. [IpHONMKEHHBIE BBIUMCICHUS, NpaBUiIa
OKpYTJIEHUs, MpHUKUAKA U OIEHKa pe3yiapTaTa BblUMCICHHH. Pa3Hble crnocoOsl
BBIUMCIICHUS! TPOLEHTOB. [IpOIeHTHBIE BBIYMCIECHUS B NPO(PECCHOHATIBHBIX 3aqadax.
[IpuMeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUI0 MAaTEMAaTUYECKUX 3aJa4 U 3a1a4 U3
pa3nMyHbIX 00JacTell HAYKH U PeaTbHOM KU3HU

Tema 1.5. Conepxkanne yaeOHOro MaTepuasa 2
ITocnenoBaTenbHOCTH IlocineqoBaTenbHOCTH, CIOCOOBI  3adaHMs  IIOCIIEeAOBaTelIbHOCTEH. MOHOTOHHBIE
U MIPOTPECCUHN MOCJIEI0BATEIbHOCTU. ApudMeTnyeckass U reoMeTpudeckasl mporpeccuu. beckoHeuHo
yObIBaromasi reomerpuueckas mporpeccus. Cymma OeCKOHEUHO  yObIBaromiei
reomeTpuuecko mnporpeccun. @Dopmyna CIOKHBIX NIPOLEHTOB. lcmnonp3oBaHue
MIPOrpecCUu AJisl pelieHus pealbHbIX 3a/1a4 MPUKIIAJHOTO XapaKkTepa
Tema 1.6. Conepkanue yaeOHOTO MaTepuasa 4
®yHKUMHU U TpaduKK OyHkuus, cnocoObl 3aganus QyHkuud. [paduk @yHkumu. B3aumuHo oOpaTHbIE
¢dbyaknun. O6GnacTh ONpeeNIeHns 1 MHOXKECTBO 3HaueHuW ¢yHkimu. Hymu dyakmmm.
[TpomexyTku 3HAaKONOCTOSIHCTBA. YETHBIE M HEUETHBIE (DYHKITMHN
KonTposbHasi padora mo pasjaeny 1. BxogHoi KOHTpoJIb
Pa3znen 2. Crenenu u kopuu. CTeneHHas, nokasarejbHas U Jorapupmudeckas GyHKUMU 42
Tewma 2.1. Conepkanne yaeOHOro MaTepuaa 4
ApudMeTnuecKnii KOpeHb ApubMeTnuecknii KOpPeHb HaATypalbHOU cTeneHu. JleWcTBusS ¢ apupMETHYCCKUMHU
N—0i1 CTeneHu. KOPHSIMHM N—O CTETICHM.
Tema 2.2 Coneprkanue yaeOHOro MaTepuasa 4 OK 01
Crenenu. CtanaapTHas Crenens ¢ uensiM nokazateneM. CtanaapTHas GopMa 3amnucu ASWCTBUTEIHHOIO YHCHA. OK 02’
dbopma 3anucu Hcnonb3oBanue moaxonsmie (Gopmbl 3amuch JEHCTBUTENIBHBIX YHUCET Ul PEHICHUS OK 03’
JNEUCTBUTENHLHOTO YMCiIa MPaKTUYECKUX 3a/lad W TMpeAcTaBleHus JaHHbIX. CrTeneHb ¢  paloHaIbHBIM OK 0 5’
nokasareneMm. CBolictBa crenenu. [IpeoOpa3oBanne BeIpaXKeHUM, COAECPIKAIINX CTEICHH OK 0 6,
C pallMOHAJILHBIM MTOKa3aTeIeM OK 07’
Tema 2.3. Conepxanue yueOHOTO MaTepuana 2
Crenennas GyHKIUSA CrenenHas (pyHKIMS ¢ HaTypalbHBIM U IIebIM TMoKa3zateneMm. E€ cBoiicTBa u rpaduxk.
CpoiicTBa u rpaduK KOpHSI N-Oi CTETNeHH
Tema 2.4. Uppaunonansusie | Copepikanue yueOHOTO MaTepuana 6
YpaBHEHUS U HEPABEHCTBA | PemeHune uppannoHanbHBIX YpaBHEHUM M HEPABEHCTB
Tema 2.5. Tlokazatenbnbie | Comepikanue yueOHOTO MaTepuana 6
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YPaBHEHUS U HEPABEHCTBA

Iloka3arenbHble ypaBHEHUS] U HEPABEHCTBA

Tema 2.6. CopepxaHue yueOHOTo MaTepualia 6
Jlorapu¢m uncna. Coiicta | Jlorapudm uuciaa. JlecsiTuunble W HarypaibHble Jsorapudmel. I[IpeoGpasoBanue
norapu(pmMoB BBIPKCHUH, COIEPIKAIIUX JOTapU(PMBbI
Tema 2.7. TlokasarenwsHas | ComepikaHue yaeOHOTO MaTepuaa 8
u norapudmuueckas | [lokasatenbHas u  sorapudmudeckas (GYHKIHH, HMX CBOWCTBA W rpaduku.
byHKIHH, ypaBHeHus, | Jlorapudmuueckue ypaBHEHUS 1 HEPAaBEHCTBA
HEpAaBEHCTBA
Tema 2.8. IIpodeccuoHaIbHO OPUEHTHPOBAHHOE COAEpP:KaHUe (coIep:KaHue MPHUKJIATHOIO 4
Jlorapudmsl B ipupoie MO/1YJIfA)
U TEXHUKE [Ipumenenue norapudma. Mctopus pazsurus mareMatuku. Jlorapupmuueckas cnupaib
B mpupojae. Ee maremarumdeckue cBoiictBa. Mcmonb3oBanue rpadukoB (yHKIUN A5
HCCIIEIOBAHUS MPOIIECCOB U 3aBUCUMOCTEH, KOTOpbIe BOSHUKAIOT MPU PELICHUH 33134 U3
pa3IMYHbIX 00J1aCTe HAYKH U peaJIbHOM JKU3HU
Tema 2.9. Conepkanne yaeOHOro MaTepuaa 2
[IpuMeHeHne ypaBHEHUH, Hcnonb3oBanue rpagukoB (QyHKIUN Ui pelieHUs YpaBHEHMM M JHMHEHHBIX CHCTEM.
CHCTEM U HEPABEHCTB [IpumeHenne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUIO MaTEeMAaTUYECKUX 3a/1ad U
K pElICHHUIO 3a/1a4 3a/1a4 U3 pa3IMYHbIX 00J1aCTell HayKH U peaIbHOM JKU3HU
KonTpoabHasi padbora o pasueny 2
Pasznesn 3 [lpsimMble U mi10cKOCTH B pocTpancTBe. KOOpAMHATHI M BEKTOPbI B MPOCTPAHCTBE 30
Tewma 3.1. Coneprkanue yaeOHOTo MaTepuasa 4
ITosropenue muanuMerpuu. | OcHoBHbIE (uUryphl, GakThl W TeOpeMbl IulaHUMETpHH. (OCHOBHBIC —TOHSTHS
OcHoBHbIE IOHATHA | crepeoMeTpur.  Touka, TmpsMmas, IJIOCKOCTh, mpocTpaHcTBo.  [loHsitue 006
CTEpEOMETPUHU AKCHOMAaTHYE€CKOM MOCTPOCHUH CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUH U CIIEJICTBUS U3 OK 01,
HHUX OK 02,
Tema 3.2. CopepxaHnue yueOHOro Marepuala 6 OK 03,
[IpsiMbIe U TIOCKOCTH B3aumHoe pacrnionioxeHue NpsMbIX B POCTPAHCTBE: MEepPECEKaIOINecs, MapaieIbHbIe U OK 05,
B MIPOCTPAHCTBE. | CKpeluBaroumecs npsmeie. [lapannenbHOCTh NPSMBIX M IIOCKOCTEN B MPOCTPAHCTBE: OK 07
IlapannensHOCTh MNPSAMBIX, | TAapajuleTbHBIE  MpsIMbIE B IPOCTPAHCTBE, MapalieIbHOCTh  TPEX  MPSMBIX,
OpAMOM M IUIOCKOCTH, | MapauIeTbHOCTh MPSMOM M MIOCKOCTU. YTJbl C COHANMPABICHHBIMU CTOPOHAMH, YOl
IJI0CKOCTEN MEXIy MpsAMBIMU B TMpocTpaHcTBe. llapainenbHOCTh IIOCKOCTEH: NapalijiesbHbIE

IIIIOCKOCTH, CBOICTBa napaJjiiCJIbHBIX IUIOCKOCTEH. HpOCTeI\/'IIJ_II/Ie MMPOCTPAHCTBCHHBIC
(bl/ll“prI Ha IJIOCKOCTU: TCTPA3IP, I(y'6, rnapayuieJICIUIiC, IOCTPOCHUC CeUYeHUI
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Tema 3.3. CopepxaHue yueOHOTo MaTepualia 4

[lepneHIMKyIApHOCTD [lepneHuKyngpHOCTh MPSAMON M  IUIOCKOCTU: MEPHEHIUKYISIpPHBIE IpsAMbIE B

MPSIMBIX [IPOCTPAHCTBE, MPsAMbIE NapauleIbHble U NEPIEHAMKYISPHbIE K IUIOCKOCTH, IMPU3HAK

U IJIOCKOCTEN MEPHEeHIUKYIIPHOCTH NPSAMOM U IJIOCKOCTH, TEOpeMa O MpsIMOW MEepHEHAUKYISIPHON
IJI0CKOCTH

Tema 3.4. CopepxaHue yueOHOT0 MaTepralia 4

VYIibl MEX Y IPAMBIMH Yriel B IPOCTPaHCTBE: YroJl MEXAY NPSIMOM M IUIOCKOCTBIO, JIBYI'PAaHHBIA YIoJI,

U IUIOCKOCTSIMHU JIMHEWHBIM yroJl JABYrpaHHOro yria. llepneHauKynsp ¥ HaKIOHHBIE: pPAacCTOSTHUE OT
TOYKHM JIO0 TUIOCKOCTH, PACCTOSIHHE OT MPSMOM 10 IJIOCKOCTH, MPOEKIUs (pUrypbl Ha
IJIOCKOCTh. lleprneHauKyaspHOCTh IJIOCKOCTEH: MPU3HAK MEPHEHAMKYISIPHOCTH JIBYX
mnockocTeil. Teopema 0 TpéX neprneH uKyIsipax

Tema 3.5. Conepkanne yaeOHOTo MaTepuasa 4

Koopannats! 1 BEKTOpHI Bekrtop Ha mnockoctm m B mpoctpaHcTBe. (C0KEHHME M BBIYMTAHUE BEKTOPOB.

B IIPOCTPAHCTBE YMHOXKEeHHE BeKTopa Ha 4yHcio. Pa3nokeHue BekTopa Mo TPEM HEKOMIUIAHAPHBIM
BekTopam. IlpaBuno mapamienenunena. Pemenue 3anad, CBsI3aHHBIX C MPUMEHEHHEM
MpaBui AEHUCTBUI ¢ BeKkTOpaMu. [IpsiMoyronpHas cucrema KOOpAMHAT B MPOCTPAHCTBE.
Koopnunater BekTopa. [IpocTeiimue 3aaun B KOOpAUHATAX. YTOJ MEXKIYy BEKTOpPaMHU.
CkanmsipHO€ MNpPOM3BEINCHHE BEKTOPOB. BpIunClIieHHME YIIOB MEXKIY MPSAMBIMU U
I0CKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN METO/ IPU PEIIEHUN T'€OMETPUYECKHX 3a1a4

Tewma 3.6. IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COJepKaAHME (COAePsKAHUE TPUKJIIATHOTO 6

[IpsiMble U TIOCKOCTH MO/1YJIfA)

B [IPAKTUYECKHX 3a7adax Pacrionokenne mpsMbIX U IUIOCKOCTEH B OKpykamomeM Mupe (mpupoje, MCKYCCTBE,
apXUTEKTYype, TeXHUKe). PellieHne npakTHKO-OpUEHTUPOBAHHBIX 3a]1a4

Tema 3.7. Coneprxanue yueOHOTO MaTepuaa 2

Pemenue 3anau. [Ipsmeie Peurenue 3agau Ha HaX0XK/I€HUE T€OMETPUUECKUX BEJIMUMH C UCIIOJIb30BAHUEM armapara

U IUIOCKOCTH, KOOPJUHATBI | BEKTOPHOM areOpsl

1 BEKTOP KountpoJsbHas padora 1o pazzaeny 3

Pa3nes 4. OcHoBbl TpUroHoMeTpuu. Tpuronomerpuyeckue GyHKIUH 26

Tema 4.1. Conepxanue yueOHOTO MaTepuana 6

OCHOBBI TPUTOHOMETPUHU CuHyc, KOCUHYC U TaHI'€HC YHMCIOBOTO apryMeHTa. ApKCUHYC, apPKKOCHHYC, apKTaHI€HC
YK CIIOBOTO apryMeHTa. Tpuronomerpuueckas OKPY>KHOCTB, OTIpEICIICHUE
TPUTOHOMETPUYECKUX (PYHKIIMI YUCIOBOIO apryMeHTa

Tema  4.2. Ocnouble | Conepxanue yueOHOro MaTepuana 6
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TPUTOHOMETPUYECKHUE [IpeoOpa3oBaHrue TPUTOHOMETPHUECKUX BBIpakeHUI. OCHOBHBIE TPUTOHOMETPHUECKUE OK 02,
TOKJIECTBA (bopmynbl OK 03,
Tema 4.3. Coneprxanme yueOHOTO MaTepuaa 4 OK 04,
Tpuronomerpuueckue Oynkus. [epuonnueckue ¢ynkuuu. TpuroHomerpudeckue (GyHKIHH, UX CBOHCTBA H OK 05,
¢byHKIMH, WX CBOicTBa M | rpaduku OK 06,
rpaduKu
Tewma 4.4. Conepxkanue yaeOHOro MaTepuasa 6
Tpuronomerpuueckue Pemrenne  TpuroHomeTpHueckux — ypaBHEHHMH. IIpuMepel  TPUTOHOMETPHYECKHUX
YPaBHEHUS M HEPABEHCTBA | HEPABEHCTB
Tema 4.5. IIpogeccuonaibHO OpPHEHTHPOBAHHOE coAep:kaHue (coAeprKaHHe NPHKJIATHOIO 2
Hcnonb3zoBanue MO/1YJIfA)
TPUTOHOMETPHUH [IpoBenenue mpakTUYECKUX pacdyeToB MO ¢GopmyiamM TpuUroHomerpuu. lMcmosb3oBaHue
B npodeccHoHanbHON | rpadukoB  (QyHKIMIA I MCCIEIOBaHHWS TPOIECCOB W 3aBUCHMOCTEH, KOTOpBIC
chepe BO3ZHMKAIOT NP PEHICHUH 3a/1a4 U3 APYTHX Y4EOHBIX AUCHUUIIINH U PEaIbHOM JKU3HU
Tewma 4.6. Conepkanne yaeOHOro MaTepuaa 2
Pemenne 3a1a4 | Tpuronomerpuueckre pyHKIMHU, TOKAESCTBA U ypaBHEHUS
TPUTOHOMETPUHU KonTpoabHnas padora no pazzeny 4
Pa3nen S. MHOrorpaHHMKHM M TeJjia BpalleHusl 34
Tema 5.1. Coneprxkanue yaeOHOTo MaTepuasa 8
MHororpaHHUKH [loHsiTue MHOTrOrpaHHMKA, OCHOBHBIE 3JEMEHTbl MHOTOTPAHHUKA, BBIYKIbIE U
HEBBINYKJIbIE MHOTOTPaHHUKH; pa3BEPTKa MHororpaHHuka. llpusma: n-yrosipHas
IIpU3Ma; FPaHU U OCHOBAHUS IPU3MBI; IpsiMasi M HAKJIOHHAs IPU3Mbl; OOKOBas U MOJHAs
MOBEPXHOCTh Npu3Mbl. [lapamnenenunen, NpSAMOYTOJIbHBIM NapajuieNenunes U ero OK 01,
coiictBa. [lupamMuzaa: n-yrojipHas nupamuja, TpaHU U OCHOBAHUE MUPAMHUIBI; OOKOBas OK 02,
U T0JIHAsi NOBEPXHOCTh MUPAaMUJbI; MpaBUIIbHAS M yCEeYEHHAs NMUpaMuAa. DIEMEHTHI OK 05,
IpU3Mbl M NUpaMubl. BbluncieHue 371eMEeHTOB MHOTOI'PaHHHUKOB: pEOpa, AuaroHalu, OK 06
YTJIIBI OK 07
Tema 5.2. Copepxanue yueOHOTO MaTepuaa 6
[IpaBusnbHbBIE [IpaBunbHBIE MHOTOTPaHHHMKM: MOHATHE NPABWIBHOTO MHOTOTPAHHMKA; IpPaBUIIbHAsS
MHOTOTPaHHUKH. puU3Ma U MpaBUIIbHAS NMUPAMUJA; MPaBUIIbHAS TPEYrojbHas MUpaMuia U MpaBUIbHBIN
[Tnomane MIOBEPXHOCTH | TeTpasdap; KyO. [IpencraBneHne o mpaBUiIbHBIX MHOTOIPAHHHUKAX: OKTa3/p, JOAECKadAp U
MHOTOTPaHHUKOB ukocasap u ap. CeueHus npusmbl U nupamuzbl. [lnomans G0KOBOM MOBEPXHOCTH U

MOJHOM TIOBCPXHOCTHU HpHMOﬁ MPU3MBLI, TUIOIIAAb OCHOBaHHﬁ, TCOpECMa O 0OKOBOI
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MOBEPXHOCTH MpsMON Tpu3MbL. [Lmomans OOKOBOW IMOBEPXHOCTH W TIOBEPXHOCTH
MPaBWIBHONW THUPAMUJBI, TEOpeMa O IUIOMAa OOKOBOW IMOBEPXHOCTH YCEUEHHOM
MMHPAMUBI

Tema 5.3.
Tena BpameHus

Conepkanue ydeOHOro MaTepuaia

Hununapuyeckas MOBEPXHOCTb, 00Opa3ylollle LUIMHAPUYECKOH MOBEPXHOCTH, OCh
III/IJIPIHZ[pH‘ICCKOﬁ IMOBCPXHOCTH. I_[I/IJ'II/IHI[pI OCHOBAaHUA U 6OKOBa$[ MMOBCPXHOCTD,
oOpasyromias ¥ OChb, IUIOMAAhr OOKOBOM M TIOJMHOW ToBepxHOCTH. KoHMdeckas
MMOBEPXHOCTh, 00pa3yronie KOHUYECKOH TOBEPXHOCTH, OCh W BEPITWHA KOHHYECKOU
noBepxHocTU. KoHyC: OCHOBaHME M BepIIMHA, 00pa3yiomias U 0Ch, IJIOMIAh OOKOBOH H
MOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHyC: oOpa3ylomine W BBICOTA, OCHOBAHHS U
6oxoBast moBepxHoCTh. Cdepa u map: HeHTp, paauyc, TMaMeTp, TUIOMIaIb MOBEPXHOCTH
ceprl. BzaumHOe pacmonokeHune chepbl W IUIOCKOCTH, KacaTeldbHas IUIOCKOCTh K
chepe, mmomanp cdepsl. M3o0pakeHue Ten BpaleHUs Ha IUIOCKOCTH. Pa3BépTka
LIWJIMHPA U KOHYCa

Tema 5.4.
O0BEMBI u IUIOIIAN
MOBEPXHOCTEH TEN

Conepkanue yqeOHOTO MaTepuaia

[Tonsarue 06 06bEMe Tena B mpocTpaHcTBe. OCHOBHBIEC CBOMCTBA 00BEMOB Tell. Teopema
00 00bEME IPSIMOYTOJILHOTO TIapaJIJIeIeTUIeAa U CIASACTBUS U3 He€. 00beM MUpPaMUIBI U
npusMbl. O0BEM nuIMHapa, KoHyca. O0BEM mapa u miomanas chepsol. [lomooHbIE TENa B
npocTtpaHcTBe. COOTHOIICHUST MEX Ty TUTOIIAIIMHU TIOBEPXHOCTEH, 00BEMaMU MOI00HBIX
ten. CedeHus mwiuHApa (MapauieIbHO M MEPICHAUKYISIPHO OCH), CEYCHHUs KOHyca
(mapayuieTbHOE OCHOBAaHMIO M TIPOXOJIIIEE Yepe3 BEpIIWHY), CCUCHHS IIapa.
MHoOTrorpaHHHK, ONMCAaHHBIA OKOJIO chepbl; cdepa, BIHCAHHAS B MHOTOTPAHHUK WJIH B
TEJIO BPAIICHUS

Tema 5.5.

JIBr>kKeHHEe B IPOCTPAHCTBE.
Ceuennss ¥ KOMOHHAIUMHU
MIPOCTPAHCTBEHHBIX (DUTYD

IIpodeccuonaibHO OpPHEHTHPOBAHHOE cojep:KaHHe (coAepiKaHUe MPHUKIATHOIO
MO/1YJIfA)

CI/IMMeTpI/IH B IMPOCTPAHCTBE: CUMMCTPHA OTHOCHUTCIIbBHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
OneMeHTEI CUMMCTPUHU B nupamMuaax, ImapajiCiaCimIcaax, IIpaBUJIBHBIX

B npo(ecCHOHANbHBIX | MHOTOrpaHHHKaX. CHUMMETpHs B IPUPOJE, apXUTEKType, TEXHHKe, B ObITY, B

3aavax npodeccun. Mcnonp3oBaHue JABWXKEHMH B MPOCTPAHCTBE IpPU pELICHUHM 3ajad.
ITocTpoeHue ceyeHuil MHOTOIPaHHUKOB U Tel BpaueHus. Meroa cienos. KomOunanus
TEJl BpallleHHs ¥ MHOTOI'paHHHUKOB. Mcnosib3oBaHue KOMOMHAIMH MHOTOTPaHHHUKOB U
TEJI BpallleH!Us B MPAKTUKO-OPUEHTHPOBAHHBIX 3a/1auax

Tema 5.6. Copepxanue yueOHOTo MaTepuaa

Pemenune 3aja4. | Beruncnenue BeanyuH (JyIMHA, YroJl, 00beM, IJION[aab MOBEPXHOCTH) T€OMETPHUYECKUX
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MHororpaHHuku U Tena
BpalleHUs

¢uryp, wucrnonb3ys ulydeHHble (¢Gopmynsl U Meronasl. [locTpoeHume cedeHuit
MHOTOTPAaHHUKOB METOJIOM CJIEJIOB, BBINOJHEHUE (BBIHOCHBIX) IUIOCKUX YEpPTEKEH M3
PUCYHKOB MPOCTBHIX 00BEMHBIX (GUTYp: BUJ CBEPXY, COOKY, CHU3Y

KonTposabHas padora 1o pasaeny 5

Paznen 6. [lponszBognasi u nepBoodpasnasi pyHkuumn 50

Tema 6.1. CopepxaHue yueOHOTO MaTepralia 2

MOHOTOHHOCTb u | [IpoMeXyTKH MOHOTOHHOCTH (yHKIMH. MaKCUMyMBI W MHHAMYMBI (YHKIUH.

OKCTPEMYMBI ¢Gynkuun. | Haubosbliiee  HauMeHbIIee 3HaYCHUE QYHKIMH HA TPOMEIKYTKE

Toukn 3KCTpEMyma

Tema 6.2. Conepsxkanue yaeOHOro MaTepuasa 6

Ilonatne  HenpepbiBHOCTH | HempepsiBHBIE (yHKIIMK. METOI HHTEPBAJIOB ISl pEIICHUS] HEPAaBEHCTB

GyHKIMH. Meton

WHTEPBAJIOB

Tewma 6.3. Conepkanue y4eOHOTo MaTepuasa 10

[IpounzBogHas. [IpousBonnas ¢yHkuuu. ['eomerpuueckuil U (U3MUECKU CMBICT MPOU3BOTHOM.

I'eomerpuueckuii u | [IpousBoHbie 3eMeHTapHBIX QYHKIIUNA. DOPMYIIBI HAXO0XKJICHUS TIPOU3BOHON CYMMBI,

buzmvecKuit CMBICJI | POU3BEACHUS U YaCTHOTO (PYHKITHIA

MPOU3BOJHOM

Tema 6.4. MonotonHocts | Comepxanue yueOHOTO MaTepraiza 6

GyHKIHH. Touku | [IpumeHeHne TPOM3BOAHON K WCCIENOBaHWIO (YHKIMHA HAa MOHOTOHHOCTH U

AKCTpEMyMa 9KCTPEMYMBI

Tewma 6.5. Coneprkanue yaeOHOTo MaTepuasa 6

Haubonsiiee u | Haxoxnenue HauOOJIBIIET0 W HAaWMEHBIIEro 3Ha4deHHs (YHKIUM Ha OTpE3Ke.

HauMEHbIIIee 3Hayenus | [IpuMeHeHne MPOW3BOTHON JUIsI HAXOXKICHHS HAUTYYIIErO0 PEUICHUs B MPUKIAIHBIX

byHKIIH 3a/1a4ax, AJs OonpeeNeHusl CKOPOCTH Mpoliecca, 3aJaHHOT0 GOPMYION UITH rpa@uKOM

Tema 6.6. Haxoxnenue | [IpodeccHoHaIbHO OPHEHTHPOBAHHOE cojep:kaHHe (CoAep:KaHHe NPHKJIIATHOTO 6

ONTUMAJILHOTO Pe3yJIbTaTa ¢ | MOMYJIsI)

MIOMOIIIBIO TPOU3BOIHOM [Ipuknaanele 3a7a4d, B TOM YHCIE COLMAIBHO-3KOHOMUYECKOTO U (PU3UYECKOTO
XapakTepa, UX peleHre CpeICTBAMU MaTeMaTHUYECKOT0 aHaJIN3a

Tema 6.7. Conepxanue yueOHOTo MaTepuana 6

IlepBooOpa3Has pyHKIUN IlepBooOpa3nas. Tabiuna nepBooOpa3HbIX

Tema 6.8. Conepxanue yueOHOT0 MaTepuaa 6

[lmomane KpUBOJMHENHOMN

I/IHTCPpaJ'I, €ro FCOMCTpI/I‘-ICCKI/Iﬁ u (I)I/ISI/I‘-ICCKI/Iﬁ CMEBICI. Bpraucienue HHTCrpajia 1o

OK 01,
OK 02,
OK 03,
OK 04,
OK 07
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Tparenuy. dopmyna | popmyne HeroroHa-Jlelibauia
Herorona — JleitOnuna
Tema 6.9. ConepxaHue yaeOHOTO MaTepralia 2
IIpumenenue npousBoaHol | Pemenne 3amad Ha mOpUMEHEHHE TPOW3BOAHON W WMHTErpaja sl BBIYMCICHUS
U T1epBo00pa3HOi PyHKIUHN | GU3HUCCKUX BEJIMYMH H IUIONIACH
KourpoJabsHnas padora 1o pazjaeny 6
Paznen 7. Teopusi BepoATHOCTEH M CTATHCTUKA 32
Tema 7.1. Conepsxkanue yaeOHOro MaTepuasa 2
[IpencraBnenue JaHHBIX [IpencraBieHne TaHHBIX C MOMOINIbIO Tabaul U auarpamMM. CpenHee apupMeTHUECKOE,
U ONMcaTeIbHas CTATUCTHKA | MEAMaHa, HauOoJblllee M HaUMEHbIee 3HA4YeHMs, pa3Max, AUCIEPCHs, CTaHJapTHOE
OTKJIOHEHHE YHCIIOBBIX HAOOPOB
Tema 7.2. Conepxkanne yaeOHOTo MaTepuasa 6
CnyyvaiiHblie coOBITHS. CrnyyaiiHble 5KCIIEpUMEHTHI (OMBITHI) U CIy4YaiHbIe COOBITHS. DJeMEHTapHbIe COOBITHS
Omnepanun Hajx COOBITUAMH | (MCXOJbI). BeposATHOCTH CIy4allHOTO COOBITHSA. BJIM30CTh YacTOTBI M BEPOSTHOCTH
coObiTuil. CiydaliHble ONBITBI C PAaBHOBO3MOKHBIMHM JJIEMEHTAapPHBIMH COOBITHSMHU.
BeposiTHOCTH COOBITHI B OTIBITaX C pABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHUSMHU.
Onepanuu HajJ COOBITUSIMU: TepecedeHre, 00beIMHEeHNEe, TPOTUBOIOI0XKHbBIE COOBITHUSI. OK 01
Huarpammbl  Diinepa. @opMynia CIOXKEHHS BEPOSTHOCTEH. YCIOBHAs BEPOSITHOCTb. OK 02’
YMHOXeHue BeposiTHOCTEH. [lepeBo ciydailHOro skcrnepuMeHTa. @opMmyna MOJHOU OK 03’
BeposiTHOCTH. He3aBucumble coObITHS OK 0 4’
Tema 7.3. IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COAep:KaHUe (Colep:KaHue TPHKJIATHOIO 8 OK 06
BepositHocTh MO/1YJIfA)
B npodeccuoHanbHbIX | [lepBuuHas 00pabOTKa CTATUCTUYECKUX MaHHBIX. ['padudueckoe HMX MpeACTaBlICHHE.
3a1a4ax HaxoxpaeHue cpenHUX XapaKTepUCTHK, HaOmogaeMbIX AaHHBIX. OIeHKa BEpOSTHOCTH
coObITHs B TPO(ECCHOHATILHON JIeATENbHOCTH, pelIeHHe MPo(ecCHOHANbHBIX 3a/1a4 Ha
BEPOSITHOCTh  COOBITUS, TPUMEHEHUE CTATUCTHUUECKUX METOJOB Ui pelIeHUs
npodeccroHalbHBIX 3a7a4
Tema 7.4. Conepxanue yueOHOTO MaTepuana 4
OnemeHTHl kKoMOMHaTopuku | KomOrHaTopHOE mpaBmio ymHOXKeHus. [lepectaHoBkH U (akTopuan. Yucao coueTaHmil.
Tpeyroapauk [Tackans. @opmyna OuHoma HeroToHa
Tema 7.5. Conepxanue yueOHOTO MaTepuana 2

Cepun mocienoBaTeIbHbIX
HUCITBITAHUN

bunapHblii cnyyaifHblil omBIT (MCHBITaHWE), Yyclex W Heyaada. HesaBucumeble

UCIIBITaHUA. Cepml HE3aBUCHUMBIX HCIBITAaHUI OO TICPBOT'O YCIICXaA. CCpI/Iﬂ HC3aBUCHMBIX
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ucnblTaHui bepHymm

Tewma 7.6. CopepxaHue yueOHOTo MaTepualia 6
. CnyuaitHas BenuuuHa. Pacnpenenenue BeposiTHOcTel. Jluarpamma pacrpejesieHusl.
CnyvaiiHple BEJIWYUHBI U .
ACIIDEICIE [Ipumeps! pactipeneneHnid, B TOM YHCIIE, TEOMETPHUECKOE U ONHOMHUAIBHOE.
I JICHUSL. o
Ili/[ beil UucnoBple XapaKTEpUCTHUKU CIy4ailHBIX BEJIWYMH: MAaTEMaTU4YECKOE OXKUIAHUE,
aTeMaTU4ecKoe
. . | AudcriepcHsi UM CTaHAApTHOE OTKJIOHEHue. [Ipumeppl NpPUMEHEHUS MaTeMaTH4eCKOIro
OKUJJaHHE cllydaiiHOI .
OKMJaHMs, B TOM 4YHCII€ B 3aJadyax U3 IOBCEIHEBHOM XKH3HU. MaremaTHueckoe
BEJTUYHMHBI . e
OXHJaHue OWHapHOM Ciay4allHOM BeIMYMHBI. MaTemMaTHuecKoe OKHMJIAaHUE CYMMBI
CllydallHbIX BelIMYMH. MaTtemaTtuyeckoe OXKHWJaHWE U JUCIEepPCUs T€OMETPHUUECKOIro U
OMHOMHUAJIBHOTO paclpeieIeHHH
Tema 7.7. Conepkanne yaeOHOro MaTepuaa 4
3akoH OonBIMX  4HMCel. | 3aKOH OOJIBIIUX YKCENT M €r0 POJib B HayKe, MPUPOIe U oOmiecTBe. BrIOOpOUHBI MeTO T
HenpepeiBHble  ciydaiiHble | nccnenoBaHui. [IpuMepbl HEPEPHIBHBIX CIyYallHBIX BeTWYWH. [IOHSATHE O MIOTHOCTH
BEJINYMHBI (pacrpeielIeHus1) | pacripenelieHus. 3aladd, MPUBOJIINE K HOpPMaTbHOMY pachpezenenuto. [lonsTue o
HopmanbsHoe HOPMaJIbHOM paclnpeieieHuu
pacnpezneneHue KonTpoabHas pabora no remam paszena /
IIpomexxyTouHasi arrectanus (JK3amMeH) 11
Bcero: 232
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3. YcioBus peaju3aluy NpOrpaMMsbl A1 CHUIIIMHBI
3.1. [Jas peanusauuu NpPOrpaMMbl JUCHUIUIMHBI [JOJUKHBI OBbITH
Npe1yCMOTPEHBI CJeAY0lIHe ClIeHATIbHbIC TOMEICHUS

Peanuzanust mporpaMMbl AUCIHUIUIMHBI TPeOyeT HaIU4Us Y4eOHOTro

KaOHWHETa MaTeMAaTUKH.

TexHuueckue cpeacta 00ydeHUs:

- KOMIUIEKT YePTEKHOTO 00OpYAOBAHUS U MPUCTOCOOIEHHUH JIJIsl MIKOJIbHOMN
JOCKH (TPEYroNIbHUK, TPAHCTIOPTUP, LIUPKYJIb, IUHEHKA);

- MOJIENIU ISl U3y4YEHUsl TeOMETpUUeCcKuX (uryp (4acTu LIENIOro Ha Kpyre,
TPUTOHOMETPUYECKUI KPYT, CTEPEOMETPUUECKU HaO0p, HAOOPbI TEOMETPUUECKUX
Mojenel u Guryp ¢ pa3BepTKoi).

3.2 IlepeyeHb OCHOBHOW M [ONMOJHUTEJbHOH Y4YeOHOW JMTEepaTypbl,
He00X0IMMOii IJIf1 0CBOEHMS TUCHUTIHHBI

boromonos, H.B. Maremaruka. 3amauun ¢ pemieHUSIMU : YYEOHMK JUIs

cpendero mnpodeccuonanpHoro obpaszosanus / H. B. boromonoB. — 2-¢ wusn.,
ucrip. u jgom. — Mocksa : MgarensctBo FOpaiit, 2026. — 755c. —
(ITpoeccuonanvuoe obpazoBanue). — ISBN 978-5-534-16211-0. — TekcT
anekTpoHHbI // OOpaszoBatenpHas 1iatdpopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/599028

boromonos, H. B. MaremaTuka : y4eOHHK TS CpPEIIHETO
npodeccruonansHoro obpazoranus / H. B. boromomnog, I1. . Camoitnenko. — 6-¢

u3n., nepepad. u jgorn. — Mocksa : M3garensctBo IOpaiit, 2026. — 400 c. —
(ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-21352-2. — Tekcr

aNeKTpoHHbIM // OOpa3oBarenbHas twiatgopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/598473

JHopodeena, A. B. Marematuka : y4eOHHK TUTS CpeIHETO
npodeccronanpHoro odpaszosanusi / A. B. lopodeeBa. — 3-¢ usn., mepepab. u
non. — Mocksa : MzmarenbctBo FOpaiit, 2026. — 422 ¢. — (IIpodeccronanbHoOe
obOpazoBanue). — ISBN 978-5-534-19044-1. — TekcT : DIEKTpOHHBIN //
OO6pazoBaTtenbHas wiardopma FOpaiir [caidT]. — URL:

https://urait.ru/bcode/583955
I'mcun, B.b. Marematuka. IlpakTuky™m : y4eOHUK IJiE CPEIHETO

npodeccuonanbHoro obpaszoanus / B. b. I'mcun, H. III. Kpemep. — Mockaa :
NznmarenscTBo FOpaiit, 2026. — 202 c. — (IlpodeccuonanpHoe oOpazoBaHue). —
ISBN 978-5-9916-8846-8. — Tekct : onekrponsslii // OOpa3oBaTenbHas

wrardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/584904
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3.3. UnpopmanmnonHoe o0ecniedeHne peaau3aluu MpPorpaMmbl

Jna  peanusanuu  OporpaMMel

oubnmoreunslii  Qoun YebOokcapckoro

uHctutryta (puiamana) MOCKOBCKOTO MOJHUTEXHUYECKOTO YHHUBEPCUTETA HMMEET

AIEKTPOHHBIE

oOpazoBaTeIbHbIE |

UH(pOPMAIIOHHBIE TUISt

pecypchl

UCTIOJIb30BaHuUs B 00pa30BaTEeILHOM TIpoIiecce.

DekTpoHHO-0nOanoTeuHble cucTeMbl (DBC), BKIOYAONMIUE 3JIEKTPOHHBIHN
KaTaJIor U IMOJIHOTEKCTOBBIC TOKYMEHTHI:

- OBC «JIAHb» -https://e.lanbook.com/

- O6pasoBarenbHas miathopma FOpaiit - https://urait.ru

- IPR SMART -https://www.iprbookshop.ru/

[IpodeccuonansHas 6a3a
JAHHBIX U HH(OOPMALIMOHHO-
CITPAaBOYHBIC CUCTCMBI

Wudopmanwst o mpaBe cOOCTBEHHOCTH (PEKBUZUTHI
JIOTOBOPA)

Yuurenbckuid moprain
https://www.uchportal.ru/

Ypoxu, mpe3eHTanuu, KOHTPOJbHbBIE Pa0OTHI, TECTHI,
KOMIIBIOTEPHBIE TPOTPaAMMBI, METOJWYECKHUE DPa3pabOTKH
110 PYCCKOMY SI3BIKY U JTUTEPATYPE.

HayJHas JJIEKTPOHHAs
oubnuoteka Elibrary
http://elibrary.ru

Hayunas snextponnas 6ubnuoreka eLIBRARY.RU - ato
KpyHnHEHIIUN poccuiickni UH(OPMAIIMOHHO-
AQHAINTUYECKUI MopTal B 0O0JIaCTH HAayKH, TEXHOJIOTHH,
MEIUIIMHBI W 00pa3oBaHMs, coaepKaluii pedeparbl U
MOJIHBIE TEKCThI Oosiee 26 MIIH HAy4YHBIX CTaTel W
nyOJIuKaluii, B TOM YHCJIE JJICKTPOHHBIC BEpCcUU Oosee
5600 pOCCHMHCKUX HAy4YHO-TEXHMYECKUX >KYpPHAJIOB, W3
KoTophix Oosiee 4800 >KypHAJOB B OTKPBITOM JOCTYIIE
CBOOOJTHBIN JOCTYTI

OO6pazoBaTeIbHBIN
«Y4uebday
https://www.ucheba.com/

nopran

Ha mnoprane mnpencTaBieHbl pa3iu4yHbIE TEMaTHUYECKUE
paszenbl, BKIIYAIOIIME KaTaJlor y4eOHOro 000pya0BaHus,
9K3aMEHAIIMOHHBIE M TEMATHYECKHE IUIaHbBI, MOYPOYHBIC
pa3pabOTKH, METOJIUYECKYI0 KOMWIKY, MaTepHajbl 0
UH(POPMALMOHHBIM TEXHOJIOTHSIM B TIKOJE, MCHUXOJOTHH,
JOLTKOJIEHOMY BOCITMTaHHUIO, JTOTIOJTHUTEIILHOMY
00pa30BaHUIO, yIIPABICHUIO 00Pa30BaHUEM U BHEKJIACCHOU
pabot

denepanbHbII
«Poccuiickoe
oOpa3oBaHue» [DIEKTPOHHBIN
pecypc] — https://ro-edu.ru/

HopTa

®enepanpubiii  moprann  «Poccuiickoe oOpa3zoBaHHE» —
YHHUKQJIbHBI HMHTEpHET-pecypc B cdepe oOpa3oBaHUs H
HayKH.

ExxenneBHO myONMKYyeT caMmble aKTyalbHbIE HOBOCTH,
AQHOHCHI COOBITHH, WHGOPMAIMOHHBIE MaTepHaIbl s
IIMPOKOr0 Kpyra yurareied. EjKeHenenbHO Ha mopraie
Pa3MELIAIOTC JKCKIIFO3UBHBIE MAaTepHUallbl, UHTEPBBIO C
BEAYUIMMH CIIELIUATUCTAMUA — IE€JAaroramu, ICUXOJIOraMH,
YUYEHBIMU, PEIIOPTAXKU U AHATUTUYECKUE CTATHU.

Untarenu Noay4yaroT AOCTYI K HOPMaTHBHO-TIPaBOBOM Oa3ze
chepbl 00pa3oBaHUs, OHH MOTYT MOJIb30BAThCS CAMBIMU
pa3IMYHBIMU TIOJIE3HBIMU CEpPBHCAMU — TAaKUMH, Kak
OHJIAH-TECTUPOBAHUE, ONPOCHI IO AKTYyaJbHBIM TEMaMm H
T.J.
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4. KoHTPOJIb U OLIEHKA pPe3yJIbTATOB OCBOCHMS

AUCIHUIIJINHBI

KoHTpoJIb M OLEeHKa pPE3ylabTaTOB OCBOCHUS JUCUUIUIMHBI PACKPBIBAKOTCS
yepe3 NUCUUIIMHAPHBIE Pe3yJbTaThl, HAlIpaBiIeHHbIE HA (POPMUPOBAHUE OOIIMX U
npo(ecCHOHaNbHBIX KOMIETEHIMI MO pa3jenaM U TeMaM COJEp)KaHHs y4eOHOro

Martepuaia.
Oomasi/npodeccuonanbHast Pa3znen/Tema Tun OLIEHOYHBIX
KOMMETEeHIHA MeponpusiTUs
OK 01. Beibupars cmoco6sr | Tema 1.1, 1.2IT-o0/c3, 1.3, TectupoBanue
pelIeHus 3agau | 1.4I1-o/c, 1.5I1-0/c, 1.6. YcTHBIM 0TIpoc
npodeccuoHaTbHOM Temsr 2.1- 2.7, 2.8 Il-o/c, | Marematuueckuii JUKTAHT

ACATCIIBHOCTH TPHUMCHUTCIIBHO
K pa3JIMYHbBIM KOHTCKCTaM

2.9.
Temsr 3.1 - 3.5, 3.6I1-o/c,
3.7.
Temsr 4.1 - 4.4, 4.511-o/c,

IIpencraBienue
pe3yIbTaTOB TMPAKTHYECKHX
pabot

KonTponsnas padora

4.6. Brinonnenue 3aMaHui

Temobr 5.1, 5.2, 5.3[1-0/c, | mpomexyTOUHOI

5,4, 5.5I1-o/c, 5.6. aTTecTaluu

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

6.7-6.9.

Temmr 7.1, 7.2, 7.311-0/c,

7.4-7.17.
OK 02. UcnonszoBare | Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBanme
coBpeMeHHBIe cpencTBa noucka, | 1.4I1-o/c, 1.5I1-o/c, 1.6. YcTHBI# onpoc

aHanu3za W uwHTepnperauuud | Temsr 2.1- 2.7, 2.8 II-o/c, | MaremaTH4eCKuil TUKTAHT
nHpopManuu, 2.9. [IpencraBnenne
u nadopmarmonnsie | Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3yapTaTOB MPaKTUYECKHUX
TEXHOJIOTUHA I BBIIOJHEHUS | 3.7. pabot
3aja4 npodeccuonanpHor | Temsl 4.1 - 4.4, 4.511-o/c, | KonTponsHas pabora
NesITeNIbHOCTH 4.6. Brimosinenue 3a/laHui

Tempbr 5.1, 5.2, 5.3[1-0/c, | mpomexyTOYHOI

5,4, 5.5I1-o/c, 5.6. aTTecTaluu

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

6.7-6.9.

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

74-1.7
OK 03. [TnanupoBate | Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBaHue
u peanusoBbiBaTh cobctBenHoe | 1.4I1-o/c, 1.511-o/c, 1.6. YcTHBI onpoc
npohecCuoHaIBHOE Temsr 2.1- 2.7, 2.8 Il-o/c, | MaremMaTn4ecKuii TUKTaHT
u JTUYHOCTHOE pa3Butue, | 2.9. [IpencraBnenue
MpEANPUHUMATENBCKYIO Temsr 3.1 - 3.5, 3.6II-0/c, | pe3yabTaTOB MPaKTUYECKUX
NeATEIHLHOCTD 3.7. pabot
B npodeccuonanbHoil cdepe, | Temsl 4.1 - 4.4, 4.511-o/c, | KonrposabHas paborta
HCIO0JIb30BATh 3Hanus | 4.6. Brimonnenue 3a/laHui
no ¢QuuaHcoBoil rpamotHocTH | Temsl 6.1 - 6.5, 6.6I1-0/c, | mpomexyTOUHOH
B Ppa3IUYHBIX JKU3HEHHBIX | 6.7-6.9. aTTeCTalluU
CUTYAITUSIX Temur 7.1, 7.2, 7.3I1-0/c,

74-17.7
OK 04. OddextuBrno | Tema 1.1, 1.2[T-o/c, 1.3, | TectupoBanmue

3 TIpodeccroHAIBHOE OPHEHTUPOBAHHOE COMIEPKAHHUE (CONEPKAHUE TIPUKIIAHOTO MOJTYIIS)
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B3aUMO/ICIICTBOBaTh U paboOTaTh
B KOJIJIEKTUBE U KOMaHJE

1.4IT-o/c, 1.511-0/c, 1.6.
Temur 4.1 - 4.4, 4.5I1-0/c,
4.6.

Temur 5.1, 5.2, 5.3I1-o/c,
5,4, 5.5I1-o/c, 5.6.

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

VYerHbIM onpoc
MaremaTuyecKuil JUKTaHT
[IpencraBnenue
pPE3YNIbTATOB MPAKTUUECKUX
pabort

KonTponbHas padora

6.7-6.9. Brinonnenue 3aMaHui
Temwr 7.1, 7.2, 7.311-0/c, | mpoMexyTOUHOM
14-7.7 aTTecTalluu

OK 05. OcymectBiate yerayto | Tema 1.1, 1.2[T-o/c, 1.3, | TectupoBanmue

U INHUCBMCHHYIO KOMMYHHKAIIUIO

Ha TOCYJapCTBEHHOM  SI3BIKE
Poccniickoit denepannu
c Y4EeTOM 0COOEHHOCTEH
COIMABHOTO

U KyJIbTYpPHOTO KOHTEKCTa

1.4IT-o/c, 1.511-o0/c, 1.6.
Temsr 2.1- 2.7, 2.8 II-o/c,
2.9.

Temsr 3.1 - 3.5, 3.6I1-o/c,
3.7.

Temsr 4.1 - 4.4, 4.511-o/c,

VYerHbIM onpoc
MaremaTuyecKuil JUKTaHT
IIpencraBienue
pe3yabTaTOB MPAKTUYECKUX
pabot

KonTponsnas padora

4.6. Brinonnenue 3aMaHui
Temsr 5.1, 5.2, 5.311-o/c, | mpomMexyTOUHOM
5,4, 5.511-o0/c, 5.6 aTTecTaluu

OK 06. IMposiasTe rpakmancko- | Tema 1.1, 1.2I1-o/c, 1.3, | TecrupoBanme

MaTPUOTHYECKYIO nosuuuto, | 1.4I1-o/c, 1.511-o/c, 1.6. VYceTHbI onipoc
JEMOHCTPUPOBaTh  oco3HaHHoe | Temsl 2.1- 2.7, 2.8 Tl-o/c, | MaremaTH4eCKuii JUKTAHT
[MOBEACHUE Ha ocHoBe | 2.9. [Tpencrarnenue
TPaIULIMOHHBIX Tembr 4.1 - 4.4, 4.5I1-0/c, | pe3ynbTaTOB NPAKTUUECKUX
oO1euenoBevecknx IeHHOCTeH, | 4.0. pabot
B ToM uyucie ¢ yderom | Temsr 5.1, 5.2, 5.3I1-o/c, | KoHnTponbHas pabota
rapMOHHU3ALUN 5,4, 5.5I1-o/c, 5.6. Brimonaenue 3aJIaHuM
MEKHAIMOHAJIBLHBIX Tembr 7.1, 7.2, 7.3I1-0/c, | mpomMexyTOUHOI
Y MEXPEIUTUO3HBIX OTHOIICHUH, | 7.4 - 7.7 aTTecTaluu
MIPUMEHSITD CTaHJIapPThI
AHTUKOPPYIIIHOHHOTO
MOBEICHUS
OK 07. CopeiictoBats | Tema 1.1, 1.211-o/c, 1.3, | TectupoBanue
COXPAHEHUIO okpyxatomen | 1.4I1-o/c, 1.511-o/c, 1.6. VYcrHblit onpoc
cpenbl,  pecypcocOepexxkenuto, | Tembr 2.1- 2.7, 2.8 II-o/c, | MaremaTH4eCKuil JUKTAHT
MIPUMEHSITh 3Hanusa | 2.9. [IpencraBnenue
00 H3MCEHCHHU knumata, | Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3yiabTaToB MPaKTHUYECKUX
MIPUHIIUATIBI oepexiuBoro | 3.7. pabor
MIPOM3BO/ICTBA, apdektuBHo | Temnr 5.1, 5.2, 5.3I1-o/c, | KonrponbHas paboTa
NeicTBOBaTh B upe3BbIUaiiHbIX | 5,4, 5.511-0/c, 5.6. Brimonnenue 3aJaHui
CUTYaLMIX Tewmsr 6.1 - 6.5, 6.611-0/c, | mpomMexyTOUHOI

6.7-6.9 aTTeCTalluU

35




	1. Общая характеристика рабочей программы дисциплины «Математика»
	2. Структура и содержание дисциплины
	3. Условия реализации программы дисциплины
	4. Контроль и оценка результатов освоения
	дисциплины

