OBIIIEOBPA3OBATEJIbHBIN IIUKJI

PABOYAS ITPOI'PAMMA
O YYEBHOMY IIPE/IMETY

YII1.04 MATEMATHUKA

YpoBeHb: 0a30BbIid

Cneyuanvnocmu:

19.02.11 TexHonOrMs NPOAYKTOB MUTAHUS U3 PACTUTEIBLHOTO CHIPhS
19.02.12 TexHonorust npoAYKTOB MUTAHUSI )KUBOTHOT'O MTPOUCXOKACHUS
43.02.15 IloBapckoe 1 KOHIUTEPCKOE AEIIO0

43.02.17 TexHONOTrMM UHAYCTPUU KPACOTHI

40.02.04 FOpucnpyneHuus

43.02.16 Typusm u rocTeNPUUMCTBO

43.01.09 IToBap, konaUTED

2026 r.



COT'JTACOBAHO YTBEPXIEHO
[Tpotokon Ne 10 ot 27.05.2026r. ITPUKA3 Nel1l8 ot 03.06.2026 r.

Pabouas mporpamma pazpaboTaHa ¢ y4eToM TpeOOBaHUMN:

— ¢enepaabHOr0 TroCyJIapCTBEHHOI0 00pa30BaTeJbLHOr0 CTaHAAPTA
cpeaHero oomero odpa3oBaHusi (IIpUKa3 MUHHCTEPCTBA O0Opa30BaHUS U
Hayku P® ot 17 masa 2012 r. n 413 (¢ u3MEHEHUSIMH U JOTOJHEHUSIMU 29
nekabps 2014 r., 31 mexa6ps 2015 r., 29 utons 2017 r., 24 centsa6ps, 11
nekadps 2020 r., 12 aBrycra 2022 r.))

— ¢enepanbHOii  00pa30BaTEeIbHOI NMPOrpaMMbl  CpeAHEro  00Iero
oOpa3zoBaHus (IIpuka3 MUHUCTEPCTBA MpocBenieHus PO ot 23 Hos0pst 2022

r.n 1014)
— denepajbHOr0 rocyJapCcTBEHHOI0 00pa3oBATEIbHOI0 CTaHIApPTa
CPEIHETO npoeccuoHanbHOTO o0Opa3oBaHus U npoduis

po¢eCCUOHATIBHOTO 00pa30BaHUs:

19.02.11 TexHomorus NpOAYKTOB MUTAHUS U3 PACTUTEIBHOTO ChIPbS
19.02.12 TexHonmorust IpoAYKTOB MUTAHUS )KUBOTHOT'O MTPOUCXOKACHUS
43.02.15 IToBapckoe ¥ KOHIUTEPCKOE AEIIO

43.02.17 TexHOIOTUN UHAYCTPUHU KPACOTHI

40.02.04 FOpucnpyneHuus

43.02.16 Typu3sm 1 rocTeIpuUMCTBO

43.01.09 IloBap, koHzUTED

Opranuzanus-pazpadotunk: [TIOY TO «Tynasckuit komwiemk npodecCuoHaIbHBIX
TEXHOJIOTUN U CEPBUCA»

PazpaboTuuku: 4ieHbl IUKIOBONH KOMUCCUHU 00111€00pa30BaTeIbHBIX JTUCIUILINH.



COJEP)KAHUE
OBIIAA XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBbBI

CTPYKTYPA U COAEP)KAHUE YYEBHOI'O ITIPEJIMETA

YCJIOBUS PEAJIM3AIIAU PABOYEN ITPOT'PAMMBI

KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O
HHPEIAMETA



1. OBIIIASI XAPAKTEPUCTHUKA PABOYEM ITPOI'PAMMBI
YI1.04 MATEMATHUKA

1.1. Mecto AUCHUMIUIMHBI B  CTPYKTYpe OCHOBHOl  mnpodgeccHoHaIbHOI
o0pa3oBaTeIbHOM NPOTrPaMMBbI

Y4eOHbIii npeamer VII.04 Marematuka sBIseTcs 00s3aTENbHON  YaCTHIO
o0mieoOpa3oBarebHOro IUKiIa oopazoBatenbHOi mporpammbel CIIO B coorBerctBUE ¢ T'OC
CIIO:

19.02.11 TexHosmorust poAYKTOB MUTAHUSI U3 PACTUTEIBLHOTO ChIPbS

19.02.12 TexHOMOTHS MPOAYKTOB MUTAHUS dKUBOTHOTO ITPOUCXOKICHUS

43.02.15 IloBapckoe U KOHAUTEPCKOE JEI0

43.02.17 TexHOJIOTUN UHAYCTPUU KPACOTHI

40.02.04 YOpucnpyaeHuus

43.02.16 Typusm u rocTenpuUMCTBO

43.01.09 IloBap, koHIUTEP

1.2. lean u muiiaHupyemble pe3yabTaThl 0CBOCHHS Y4eOHOI0 nmpeaMera:

1.2.1. Heau:

Conepkanne  mporpamMmbl  00IIe0Opa3oBaTeibHOW — AUCHMIUIMHBL  «MaTemaTuka
HAIPaBIICHO Ha JIOCTHKEHHE pe3yNIbTaTOB ee U3YYCHHUS
B cootBeTcTBUU ¢ TpeboBanusmMu GI'OC COO c yderoM npoheCCHOHATBLHOW HAIPABICHHOCTH
Oroc CIIO. [IpuopurerHsiMU LEISIMU oOyueHus MaTeMaTUuKe

Ha 6a30BOM YPOBHE SIBIISIOTCSA

¢dbopMHpoBaHHE  IEHTPAJIbHBIX  MaTEeMAaTUYECKUX  TMOHATHH  (YMCIIO,  BEIMYUHA,
reoMerpuueckas  ¢urypa, TEepeMEHHas, BEpOSATHOCTb,  (QYHKIMs), OOECHeunBaIOIINX
IPEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MaTeMaTHYECKOI0 00pa30BaHus 00y4aroLIXCS;

Mo/iBe/ieHue O0yJarouuxcs Ha JOCTYITHOM JJIi HUX YPOBHE K OCO3HAHHIO B3aMMOCBSI3H
MaTeMaTHKH u OKPY’KaIOIIEero MHDAa, MOHUMAaHHe MaTeMaTUKU
KaK YacTH O0Iel KyJIbTypbl UEJIOBEUECTBA;

pa3sBUTHE  HHTEIUIEKTYaJlbHBIX M TBOPYECKMX  CIIOCOOHOCTeH  oOyuarommxcs,
MO3HABATEJILHON aKTUBHOCTHU, UCCIIE0BATENLCKUX YMEHUN, KPUTUYHOCTH MBIIIIEHUS, HHTEpeca K
W3YYEHUIO MaTEMaTHKU;

¢opMupoBaHue (YHKIIMOHAIBHOW MaTeMaTHYECKOM I'paMOTHOCTU: YMEHHUSl paclo3HaBaTh

MaTeMaTUYECKUE aCIeKThI B peanbHbIX JKU3HEHHBIX CUTYyaLUX
u pu WM3y4YEHUN OPYIUX JUCIUILIVH, MIPOSIBIICHUS 3aBUCUMOCTEN
U 3aKOHOMepHocTel, (GpopMymupoBaTh UX Ha S3bIKE MAaTEMAaTHKH M CO3/1aBaTh MaTeMaTUYecKHe
MOJEIIH, IIPUMEHSTH OCBOECHHBIN MaTeMaTHYECKUI amnmapar

JUI PEIICHHs TMPaKTHUKO-OPUCHTUPOBAHHBIX 3ajad, 3a7ad NpOPEeCCHOHATBHON JEATeIIbHOCTH,
UHTEPIPETHUPOBATH U OI[CHUBATH MOJTYYEHHBIE PE3YIbTATHI.

Jna pewenus 3a0ay u 0ocmudicenus yeneu usyyeHusi OUCYUNIUHbL 8 CUCeMe CPEeOHe20
npogheccuonanvHoeo  0bpasosamus, 6 pabouell NpocpaAMME  BblOENeHO  OCHOBHOE U
npogheccuonanbHo OpUEeHMUpPOBaHHOe cooeporcanue.
B ocrosHoe codeparcanue 6xk0ueHbl 6ce cooepicamenbHule TUHUU, KOMopble NPednazaromcs OJis
0053amenbH020 U3yueHus edepanbHol 00pazo08amenbHol NPocpaAMMOl cpedHe2o 00we2o
oopaszosanusi no Mamemamuke (6azoeviti yposensv). llpu pazpabomke paboueu npocpammvi

lDenepanbuas o0pasoBaTeNnbHas TMPOrpamMma CPERHEro oOmero oOpasoBanus «MaremaTukay, YTBEPKICHA
nprkazoM MuHHcTepeTBa npocsemienus Poccuiickoit @enepanuu ot 18 mas 2023 r. N 371.



OUCYUNTUHBI, Npenodasamenb 6npage UIMEHUMb HNOCLe008AMeNbHOCMb U  00beM Yacos,
OMBOOUMBLU HA U3YYEHUE MEM OCHOBHO20 COOEPHCAHUS OJisL YCMAHOBICHUS. MEHCNPEeOMENMHbIX
ceszell ¢ opyaumu OUCYUNTUHAMU 00Weobpa308amenbHO20 U 00WenpopeccuoHaIbHO20 YUKILO8
yueonozo naana OII CIIO.

OcHosHoe  coodepacanue paboyell NPOSPAMMbL  OUCYUNTUHBL, — 00PA3086aMeNbHAs
OpeaHu3ayUst CAMOCMOSMENbHO PACUUPSAEn MEeMAMUKOU NPOhecCUOHANIbHOU HANPABIEeHHOCHU
(npogheccuoHanbHoO  OPUEHMUPOBAHHBIM — COOEPHCAHUEM ULU  COOEPHCAHUEM  NPUKIAOHO2O0
MOOYIs), HeobXooumou Ol OanvHeliueco ycneulnozo oceoenus odyyarowumucs OII CIIO.
Ilpenoodasamensy moodicem 6vibOpams cooepoiicanue NPUKIAOHO20 MOOYISL U3 NPEOSONCEHHBIX
8APUAHMOB, 8 COOMBEMCMEUU C 0CODEeHHOCmAMU — chepbl  OesmenvHocmu — OYOYuuUx
cneyuanucmosd  uau - paspabomams €20  CAMOCMOSAMENbHO, UHMEeZPUPYs — COOepicanue
oucyuniunvl  «Mamemamuxay ¢ codepoicanuem 0OWENnpopheccUOHANbHBIX OUCYUNIUH U
npogeccuonanvuvix mooyreu OII CIIO ¢ yenvio @opmuposanus npogheccuoHaIbHbIX
KoMNnemeHuu.

1.2.2. [Inannpyemble pe3yJbTAThl OCBOECHHSI 0011€00pa30BaTEIbHON JMCUMILIUHBI B
coorBeTcTBMU ¢ PI'OC CIIO 1 Ha ocHoBe ®T'OC COO

O6mme xomnereHiuu (mamee — OK) u npodeccruoHanbHble KOMIETEHIIUU
(manee — IIK) ®I'OC CIIO B cOOTHECEHUU C JIMYHOCTHBIMHU, METANPEIMETHBIMU
U TMpPEeIMETHBIMHU pe3yibTaTaMu oOyudeHus 0a3oBoro ypoBHs (manee — IIPO)

®I'OC COO npeacraBieHbl B Ta0IHIIE:



Kox v nanmenoBanue

Pe3yabTarnl 00yyeHus

(popmupyembIX
KOMIIETeH M i Oo0mmue2 JMCcuMILIMHAPHbIE3
OK 01. Brioupares croco0s! | JInuHoCTHBIE €3y/IbTaTel JOJDKHBL  OTpakaThb
Y.

perieHus
npohecCHOHATBLHOM
JIeSTEIbHOCTH
IMPUMCHUTCIIBHO

K Pa3IMYHbIM KOHTEKCTaM

3a1a4

B YaCTHU: TPYJAOBOIO BOCIIUTAHHUS:

- TOTOBHOCTb K Tpyldy, OCO3HAHHUE IEHHOCTH
MacTepcTBa, TPYI0I00ue;

- TOTOBHOCTh K  AaKTUBHOM  JI€ATEIHbHOCTH
TEXHOJIOTUYECKONW U COLMaIbHOW HAMpPaBIEHHOCTH,

CIIOCOOHOCTh VUHUIMHPOBATD, IUIAHUPOBATh
u CaMOCTOSATEJIbHO BBITIOJIHSTh TaKyo
NeSITENILHOCTD;

- HHTEpec K pa3IUYHbIM chepam

npodecCHOHATLHOM IS TEIILHOCTH.
MertanpeaMeTHbIe Pe3ybTaThl JOJDKHBI OTPAXKATh:

OBnanenue YHHUBEPCAIbHBIMU y4eOHBIMU
MO3HABATEIbHBIMU JIEHCTBUSMU:

a) 6a30BBIC JTOTUYECKHUE ICUCTBUS:

- CaMOCTOSITENILHO dbopmynupoBath
U aKTyaIH3upoBaTh MpoOJIeMy, paccMaTpPHBATh
€e BCECTOPOHHE;

- YCTaHaBJIMBATb CyHICCTBGHHLIfI IMPpU3HAK

WM OCHOBaHUS MJi1 CpaBHEHUS, KIacCH(PHUKAIUU
1 0000IIEHUS;

- OmpenenaTh IeNd JAEITeIbHOCTH,
HapaMeTpI)I n KpI/ITepI/II/I UX JOCTHUXKCHUS,
- BBIBIATH 3aKOHOMEPHOCTH U TPOTHBOPEUHS

3aJaBaThb

I1P61. Bnanenue meronamMu J0Ka3aTeNIbCTB, alTOPUTMAMHU
pewieHus 3az1a4; yMeHue (OpMyJIMpOBATH OINpEEIeHus,
aKCHOMBI

U TEOpEeMbl, NMPUMEHATh HUX, HPOBOJIUTH JlOKa3aTeJIbHbIE
paccyXIeHHs B X0/I€ PEUICHHUS 3a/1a4;

[1P62. YMeHnue onepupoBaTh MOHATUSAMHU: CTEIEHb YHUCIA,
gorapudM dYHCIa; YMEHUE BBHINOJHATH  BBIYHCICHUE
3HAYEHUN

U TpeoOpa3oBaHUs BBIPAKEHUH CO  CTENEHSMH U
jgorapupmamu, npeoOpa3oBaHUS JAPOOHO-PALMOHAIBHBIX
BBIPAKECHMI;

ITP63. YMeHue omepupoBaTh MOHATUSAMH: pallMOHAJIbHBIE,
UppalroHaIbHbIE, NoKa3aTesbHbIE, CTETICHHBIE,
JorapupMHUUECKUe, TPUTOHOMETPUYECKHUE YpPaBHEHHUS U
HEPaBEHCTBA, NX CHCTEMBI;

[1P64. VYmeHue omepupoBaTh MNOHATHAMHU: (DYHKIMS,
HenpepbIBHAas (QYHKLUSA, HPOM3BOJHAs, IepBOOOpa3Hasi,
OTpe/IeNIEHHBI MHTETpall; yMEHUE HaXOIUTh MPOU3BOJIHBIE

JJIEMEHTApHbIX  (DYHKIHUH,  HCHONB3ysd  CIIPaBOYHBIE
MaTepuabl; UCCIEI0BaTh B IPOCTENIINX cIydasx (pyHKIHH
Ha MOHOTOHHOCTb, HaxOJHUTh HauOoJbIINe

U HauMEHbIIME 3Ha4YeHHs (QYHKIMHA; CTPOUTh Tpaduku
MHOT'OYJIEHOB c HCII0JIb30BAHUEM amnmnapara
MaTEeMaTHYeCKOTr0 aHaJIN3a; NPUMEHATh MPOU3BOJIHYIO IPU

200mue pesynbTaThl COPMYJHMPOBAHBI B COOTBETCTBHM C JIMYHOCTHBIMH M MeTanpeaMeTHbiMu pesyibraramu ®IOC COO, B (pOPMHUPOBAHMM KOTOPHIX yYacTBYET

obmeo0Opa3oBaTenbHas AUCIUTUINHA.

S IucuuIIMHAPHBIE PE3YILTATH CPOPMYIMPOBAHBI U IPOHYMEPOBAHBI B COOTBETCTBHMU ¢ TPEOOBAHUAMH K IIPEMETHBIM pe3yibTaTaM 6asosoro yposHs (ITPG) ®IOC COO (TTpukas
Muno6pHayku Poccun ot 17.05.2012 Ne 413 (penmakuus ot 27.12.2023 1.).
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B pacCMaTprUBACMbIX SABJICHUAX

- BHOCUTh KOPPEKTUBHI B JCATEIHLHOCTh, OIICHUBATH
COOTBETCTBHE PE3yJIbTaTOB ILEISAM, OIICHHBATH
PUCKHU TIOCTIEACTBHIA JEATEIIEHOCTH

0)0a30BbIC UCCIIEAOBATEIIBCKUE ACHCTBUA:

- BJAJIETh HABBIKAMU Y4EOHO-UCCIIEAOBATEIBCKOM
1 IIPOEKTHOM JIeATEIPHOCTH, HABBIKAMHU Pa3pELICHUS
pooem;

- BBUBIATH  IPUYUHHO-CJICICTBEHHBIC  CBS3H
U aKTyaJu3upoBaTh 3aJady, BBIABUTATH THIIOTE3Y
ee peIIeHHUS, HaXOIUTh apryMEHTBI
JUTSL TOKa3aTeIhCTBA CBOMX YTBEPIKICHUH, 3a1aBaTh
rapaMeTpbl U KPUTEPUH PEIICHHS,

- aHAIM3UPOBATh TOJYYCHHBIE B XOJIE PEIICHHS
3aJjaud  pe3yJIbTaThl, KPUTUYECKH  OILICHUBATH
WX JIOCTOBEPHOCTh, NPOTHO3HPOBATh W3MEHEHUE
B HOBBIX YCJIOBHSIX;

pa3pabaTbiBaTh IJIaH PEIICHUS MPOOJIEMBI C YIETOM
aHajau3a MMEIOIIUXCS MaTepHUATBHBIX
1 HEMaTepUAIbHBIX PECYPCOB;

- yMeTh IEPEHOCUTh 3HAHHWS B II03HABATEIHHYIO
Y TIPAKTHUYECKYIO 00JIaCTH KU3HEACSITETbHOCTH;

- yMeTb MHTETpUpOBaTh 3HAHUS M3 Pa3HbIX
MPEIMETHBIX 00JIacTel;
- BBIABUTaTb  HOBBIE  WUJEH,  Mpeasararhb

OPHUT'MHAJIBHBIC MOAXOAbI U PCHICHUA

peleHnu 3aja4
Ha JIBI)KEHUE; PellaTh NPAKTUKO-OpPUEHTUPOBAaHHbBIE 33/1a41
Ha HauOoJIbIIME ¥ HAaMMEHBIINE 3HAUCHHsI, HA HAXOXKAECHUE
IIyTH, CKOPOCTH U YCKOPEHUS;

ITPG5. YMeHue omepupoBaTh TMOHATHUSIMH: palliOHAIBHAS
¢byHKuus, moka3aTenbHas (YHKLUS, CTeTeHHas (DYyHKIIHS,
norapudmuueckas byHKIHS, TPUTOHOMETPHUECKUE
¢bynkuuu, obparHeie (GYHKIWH; YMEHHE CTPOUTH rpaduku
U3YYEHHBIX (YHKIHHA, HCIONB30BaTh TrpapuKd  IpH
M3YyYEHHUH MPOIECCOB M 3aBUCHUMOCTEH, P PEIICHUH 3a/1a4
U3 JIpYyruxX Y4eOHBIX MPEeIMETOB W 3aJady M3 pealbHOM
KU3HHU; BBIPAKATh (QOPMYJIaMU 3aBUCUMOCTH MEXIY
BEJIMYUHAMU;

[1PG6. YMmenue pemarb TEKCTOBBIC 3a/1a4M Pa3HBIX TUIOB (B
TOM YHMCJ€ Ha MPOLEHTHI, JAOJIM M YacTH, Ha JABHKEHUE,
paboTy, CTOMMOCTH TOBapOB M YCIIYT, HAJIOTH, 33Ja4l W3

o0nacTd  ynpaBieHHs  JMYHBIMH M CEMEHHBIMU
¢uHaHCAMM);  COCTaBIATH  BBIPAXKEHHUS,  YPaBHEHMS,
HEPaBEHCTBA M HX CHCTEMBl II0 YCJIOBHMIO 3aJayH,
UCCIENOBATh  IOJYYEHHOE  PEIICHHWE U OLEHHUBAaTh
IPaBJONOI00HOCTb PE3YJIbTATOB;

[1P67. VYmeHue omnepupoBaTh MNOHATHAMM: CpeJlHEe

apudmernyeckoe, MeauaHa, HauOousblllee M HaUMEHbIIEE
3HAUEHMs, pa3Max, IUCIEPCHUs, CTaHAAPTHOE OTKJIOHEHHE
YHUCJIOBOTO HabOpa; yMEHHE U3BJIEKaTh, HHTEPIIPETUPOBATD
uHpOpMalMIO, TPEJICTaBIEHHY0 B  Tabiaumax, Ha
quarpammax, rpadukax, OTpakarollyro CBOICTBa pealbHbIX
NPOIIECCOB M SIBJICHUN; MPEJICTaBIATh HH(POPMALUIO C
MOMOUIbI0  TabnMll W JAWarpaMM;  HCCJIENOBAaTh
CTaTUCTUYECKNE JaHHBIE, B TOM qucie
C TNpUMEHEHHEM TIpaUyecKuXx METOJO0B M AJIEKTPOHHBIX
CPEJICTB;




ITP68. YMmeHue onepupoBaTh MOHATUSIMHE: CIIYYAHHBIA OTBIT
U cIy4yaifHOe COOBITHE, BEPOSITHOCTh CIYYaHOTO COOBITHS;
YMEHHE BBIYUCIATH BEPOSTHOCTh C  HCIOJIb30BAHHEM
rpadMUecKuX METOJOB; MPUMEHATH (HOPMYIBI CIOKEHUS U
YMHOXEHHUSI BEpPOSITHOCTEH, KOMOMHATOpHbIE (AaKThl U
dbopMynBl MpU pEIICHWH 337a4; OLEHHBATH BEPOSTHOCTH
peasbHbIX COOBITHIA; 3HAKOMCTBO
CO CIy4yallHBIMH BEJIMYMHAMHU; YMEHUE IPUBOIUTH
IpUMephl  MPOSBICHHS 3aKOHAa OONBIIMX 4YHCENl B
MIPUPOJTHBIX

1 OOIIECTBEHHBIX SIBICHUSIX;

I1P69. YMmeHnue omnepupoBaTh MOHATUSAMU: TOUKA, IpsiMas,

IIJIOCKOCTbD, IIpOCTPaHCTBO, ,Z[ByrpaHHLII;'I yroii,
CKpCIIMBAIOIIHECA IMpsAMBbIC, napauiCIibHOCTb n
NEPNCHAUKYIIAPHOCTD IPAMBIX

U IJIOCKOCTEM, YrOJl MEXAY MPSAMBIMH, YTOJI MEKY MPIMOU
U IUIOCKOCTBIO, YIOJl MEXKIY IUIOCKOCTSMH, PACCTOSHUE OT
TOYKHA JO INIOCKOCTH, PACCTOSIHUE MEXAY IPSAMBIMH,
paccTostHUE MEXAY IUIOCKOCTAMH; YMEHHME MCIIOJIb30BaTh
IpU pELIeHUU 3a7ad H3Yy4YeHHble (AKTBI M TEOpEMBI
IUIAaHUMETPUH; YMEHHE OLICHMBATh pa3Mepbl OOBEKTOB
OKPY’KArOIIEero MUpa;

ITP610. YMeHue onepupoBaTh NOHATUSIMH: MHOTOIPAaHHUK,
CeYeHHE MHOTOIpaHHUKa, KyO, Mapajesenumnes, npusma,
nupampia, GuUrypa M MOBEPXHOCTh BpallleHHs, LHIMHJD,
KOHyc, 1map, cdepa, ceyeHUs QUIYpbl BpalIeHHUS,
IUIOCKOCTh, Kacamomasicss cdepsl, IUIUHApPa, KOHYcCa,
IJIOIAAb TOBEPXHOCTH MHMPAMHJIBI, TPU3MBL, KOHYCa,
WIMHpPA, IIouaas chepbl, 00beM Kyda, IpSIMOYTOJIbHOTO
napajuiejienunena, MNUPaMUIbl, HPU3MBIL,  IWIAHJPA,
KOHycCa, IIapa; yMEHUEe H300paxaTb MHOTOTPAaHHUKH
U TIOBEpXHOCTH BpalleHUs, WX CEYEHUs1 OT pyKH, C
IIOMOILBIO YEPTEKHBIX HHCTPYMEHTOB M JJIEKTPOHHBIX




CPEICTB;  YMEHHE  pPaclo3HaBaTh
MPOCTPAHCTBE,  yYMEHUE  paclO3HaBaTh
MHOTOTPaHHUKU;

IIP611 VYMmeHue omnepupoBaTh TMOHATUSAMHU: JBUKEHHE
B IPOCTPAHCTBE, MOAOOHBIE (QUIYpbl B MPOCTPAHCTBE;
WCIIOJIb30BaTh OTHOILICHHUE IUIOMIAJACH ITOBEPXHOCTEU U
00beMOB MMOJOOHBIX (GUTYD MPU PEIICHUH 33/1aY;

[1P612. YMeHue BBIUUCISATH I€OMETPUUECKHUE BEIMUYUHBI
(nmuHA, yroj, IUIOmaab, 00beM, IJIOWAAb MOBEPXHOCTH),
UCIIOJIB3YS U3y4eHHBIC (DOPMYITBI M METOBI;

[TPG13. YMeHue onepupoBaTh MOHATHAMU: MPSIMOYTOJIbHAS

CUMMCETPHUIO B
IIpaBHJILHBIC

CUCTEMa  KOOpAMHAT, KOOPJAMHATBl TOYKH, BEKTOD,
KOOPJIMHATBhl BEKTOpa, CKAJIIPHOE IPOU3BEJICHHUE, YIOJl
MEXJy BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEJICHUE

BEKTOpPa Ha 4YHCJIO; HAaXOIUThb C IIOMOINBIO H3YYEHHBIX
bopMyNl KOOpPAMHATHI CEPEIMHBI OTpPE3Ka, PACCTOSHUE
MEXy IBYMsI TOUKAMU;

[1P614. YMmenue BoIOMpaTh NOAXOASIINN U3YUEHHBIN METO/
JUIsl pEIlIeHus 3aJadd, paclo3HaBaTh MAaTEMaTHYECKHE
(bakTbI

U MaTeMaTH4YeCKUe MOJETH B MPUPOAHBIX U OOIECTBEHHBIX
SABJICHUSIX, B HCKYCCTBE;, YMEHHE IPHUBOJINUTH NPHUMEPHI
MAaTE€MaTUYeCKUX OTKPBITUA POCCUHUCKOW UM MHPOBOM
MAaTE€MaTUYECKON HAyKH

OK 02. Hcnonw3oBaTh
COBpEMEHHBIC CpecTBa
[TOMCKa, aHaIu3a 51
WHTEpIpEeTaMi HH)OPMAIIHH,
)51 nH(OPMaIMOHHBIE
TEXHOJIOTHH IS BBLITTOJIHEHUS
3a1a4 npodhecCuOHaTbHOM

JICATCIIBHOCTH

JINYHOCTHBIE PE3YJIBTAThl JIOJKHBI
YacTU: LIEHHOCTHU HAyYHOT'O MMO3HAHUSA:
-c(hopMUPOBAHHOCTH MHUPOBO33PEHNU,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKd U OOILIECTBEHHOW IPaKTHKH,
OCHOBAHHOTO

Ha JIMasore KyJabTyp, CIOCOOCTBYIOLIETO OCO3HAHUIO
CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;
MeTtanpeqMeTHbIE pe3YIbTAaThl TOJKHBI OTPAXKaTh:

OTpaxaTb B

[1P61. Bnanenue meTogamMu J10Ka3aTeNbCTB, AITOPUTMAMHU
pelieHus 3anady; ymeHue (opMynHpoBaTh OINpeaeNeHus,
AKCHOMBI

U TEOpPEMBI, NPHUMEHATh HX, MPOBOJWUTH JOKA3aTEIbHbIE
pacCyXJIeHHs B XOJ€ pELICHUs 3a/1a4;

[1P62. YMmeHue onepupoBaTh MOHSATHSIMH: CTENEHb YMCIIA,
jgorapupM UHCIa; YMEHUE BBINOJHATH  BBIYHUCICHUE
3HAYEHUN




Ognanenue YHHUBEPCAITbHBIMU
MO3HABATEILHBIMU JICHCTBUSMMU:

B) pabota ¢ uHpopMaImei:

- BIIAQJCTh HAaBBIKAMU MOJy4eHUsT WHGOpMAIMU U3
UCTOYHUKOB  Pa3HBIX THUIIOB, CaMOCTOSTECIHLHO
OCYIIIECTBIISTh MOUCK, aHAU3, CHCTEMAaTHU3AlUI0 U
WHTEPIPETAINI0 THPOPMAIIUU PAa3JIMYHBIX BHIIOB U
(dhopM TIpeIcTaBICHHUS,

- CO31aBaTh TEKCTHl B pa3jMyHbIX (opmarax c
y4eToOM Ha3Ha4YeHWsT WHQPOpMAIMM U  IEJICBOM
ayJIMTOpUHU, BBIOMpas  ONTUMAIbHYIO  (opmy
MIPEJICTABICHHUS

Y BU3yaJIH3alliH;

- OIEHUBATh JIOCTOBEPHOCTb,
uHpOpMAIIMK, €€  COOTBETCTBUE
MOPAaTHHO-ITHYCCKHM HOPMaM;

- HUCIONBb30BaTh CpEACTBAa HWH(DOPMAIMOHHBIX H

y4eOHBIMU

JICTUTUMHOCTD
IIpaBOBbIMH

KOMMYHI/IKaHI/IOHHI)IX TCXHOJ’IOFI/Iﬁ B pCHIeHI/II/I
KOTHUTHBHEBIX, KOMMYHUKATHUBHBIX U
OpraHU3aIMOHHBIX 3a1a4 c COOJTIOIEHHEM
TpeOOBaHUN IPrOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTHEHBI, PECypcocOepeKeHus, TMpPaBOBBIX U
TUYECKMX  HOPM, HOpM  HMH(OPMAIIMOHHOM
0e30macHOCTH

u 1npeoOpa3oBaHUsl BBIPAKEHUH CO  CTENEHSMU U
norapudmamu, mnpeoOpa3oBaHusl JAPOOHO-PAITMOHATBLHBIX
BBIPAXKEHUI;

[1PG3. Ymenue omnepupoBaTh MOHATUAMH: PALMOHAIBHEIE,
UppalMOHANIbHBIE, MoKa3aTelbHbIE, CTETEeHHBIE,
norapuMuUecKre, TPUTOHOMETPUYECKHE YpPAaBHEHUS U
HEPAaBEHCTBA, UX CUCTEMBI;

[1P64. VYmeHue omnepupoBaTh TMOHATHIMHU: (QYHKIUS,
HenpepbiBHAas (DyHKIMs, NPOW3BOJHAS, IEpBOOOpa3Hasi,
OTIpENICICHHBIA MHTErPaNl; yMEHUE HAXOAWUThH POU3BOIHBIE
AIIEMEHTAPHBIX  (QYHKIUHA,  HCIOJB3ysSd  CIIPaBOYHBIC
MaTepHalIbl; UCCIEA0BATh B MPOCTEHINNX CITydasx QyHKIHH
Ha MOHOTOHHOCTb, HaxXOJHUTh HauOOoJIbIIHe
¥ HauMEHbIIWE 3HaueHWs (YHKIHIA, CTPOUTH TpapuKu
MHOTOYJICHOB c UCIIOJIb30BaHUEM ammapara
MaTeMaTHYECKOTO aHaIN3a; MPUMEHATh MPOU3BOIHYIO TPH
peleHnu 3a1a4
Ha JIBKCHHE; PelIaTh MPAaKTUKO-OPUEHTHPOBAHHBIC 3a7a9l
Ha HanOOoJNIbIIME ¥ HAMMEHBIINE 3HAYCHHS, Ha HaX0XK/ICHHUE
IyTH, CKOPOCTU U YCKOPEHHUS,

ITP65. YMeHue omnepupoBarh MOHATUSMHU: pallMOHAIbHAS
¢byHKLUs, MoKa3aTenbHass (YHKLUSA, CTeNeHHas (QyHKIMS,
norapudmuueckas byHKIMS, TPUTOHOMETPUYECKHE
¢byHkuuu, obpartHele (YHKIMH; YMEHHE CTPOUTH rpaduku
M3YYEHHBIX (YHKIMH, HCIOJIBb30BaTh TIpapuKd  IpH
M3Y4YEHUH MIPOLIECCOB U 3aBUCUMOCTEN, IPU PEIICHNH 33]1a4
U3 JApYruX YYeOHBIX MPEAMETOB W 3aJad W3 PeaTbHOU
KU3HHU; BBIpaXaTb (QOpPMYyJIaMH 3aBUCUMOCTH  MEXIY
BEIIMYMHAMU;

[TPG6. YMeHue permath TEeKCTOBBIC 334K PA3HBIX TUIIOB (B
TOM YHCJ€ Ha MPOLEHTHI, JAOJIM M YacTH, Ha JBHXKEHUE,
paboTy, CTOMMOCTh TOBapOB M YCJIYI, HAJIOTH, 33Ja4l M3
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o0nacTd  ynpaBleHHA  JIMYHBIMH M CEMEHHBIMU
¢uHaHCAMM);  COCTAaBIATH  BBIPAKCHHUS,  YypaBHEHHS,
HEpPaBEHCTBA M HUX CHCTEMBl II0 YCJIOBHIO 3a1auH,
UCCIIEN0BATh  IIOJYYCHHOE  PEIICHHE U OLCHUBATh
IIPaBJONOI00HOCTh PE3YJIbTATOB;

IIP67. VYmeHue onepupoBaTb HOHSTUSAMU: CpEIHEE
apudmeTnyeckoe, MeauaHa, HauOoJsplllee W HaUMEHbLIee
3HAYEHMsI, pa3Max, JUCIEPCHUsi, CTAaHAAPTHOE OTKJIOHEHHUE
YHCIOBOr0 HabOpa; yMEHUE U3BJIEKATh, MHTEPIIPETUPOBATD
uH(poOpMalLlMI0, TOPEACTaBICHHYHO B  Tal0iumax, Ha
quarpaMmax, rpaukax, OTpaskarollyro CBOWCTBA peasbHbIX
IIPOLIECCOB U SIBJIGHUN; MPEJCTABIATh HHPOPMAILUIO C

MOMOINBI0  TAaOMWIl M JUarpaMM;  HCCIEJ0BaTh
CTaTUCTUYCCKUC JaHHBIC, B TOM quCJIC
C NpUMEHEHHEM TpagHUUECKHMX METOJIOB W AJICKTPOHHBIX
CpEJICTB;

[TP68. YMeHune onepupoBaTh NOHATUSAMU: CIYyYalHbIH OIBIT
U Clly4aitHoe cOOBITHE, BEPOSTHOCTh CIIYYallHOTO COOBITHS,
YMEHHME BBIYUCIATH BEPOSTHOCTh C  HCIOJIb30BAaHHEM
rpadMUecKux METOJ0B; MPUMEHATh (HOPMYJIbI CIOKEHUS U
YMHOXEHHUSI BEpPOSITHOCTEH, KOMOMHATOpHbIE (AKTBl U
dbopMynbl MpU pEHIeHUH 337a4; OLEHMBATh BEPOSTHOCTH
peasbHbIX COOBITHIA; 3HAKOMCTBO
CO CIy4yallHBIMH BEIMYMHAMHU; YMEHUE IIPUBOIUTH
IpUMephl  MPOSBICHHUS 3aKOHAa OOJBIIMX 4YHCEl B
IIPUPOIHBIX

1 OOIIECTBEHHBIX SBJICHUSX;

[TP69. YMenue omepupoBaTh MOHATUSAMH: TOUKa, MpsMasi,

IIJIOCKOCTB, MIPOCTPAHCTBO, JBYTPaHHBII yrou,
CKPELIUBAIOIINECS IpsIMBIE, NapajuIeIbHOCTb "
NEePIEeHIUKYIIPHOCTD MIPSIMBIX

u HHOCKOCTCﬁ, YroJj MCXKAY MPAMBIMU, YI'OJI MCKIAY prlMOfI
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U TUIOCKOCTBIO, YTOJI MEXAY IIOCKOCTSIMU, PACCTOSIHUE OT
TOYKHU

JI0 TIJIOCKOCTH, PacCTOSHHE MEXIy NPSIMBIMHU, PACCTOSHHE
MEXy TIOCKOCTSIMH; YMEHHUE UCIIOIb30BaTh MPU PEIICHUN
3a1a4  W3y4YeHHbIe (AKTBl M TEOPEMbl IIJIAHUMETPHUH;
yYMEHHE OLIEHMBATh pa3Mepbl OOBEKTOB OKPYXKAIOLIETO
MHpa;

[1P610. Ymenue onepupoBaTh MOHATUSMU: MHOTOTPAHHUK,
CeYeHWE MHOTOTpaHHMKA, KyO, mapajulelenures], npu3Ma,
nupamuia, Gurypa M TMOBEPXHOCTh BpAICHUS, IMIMHJD,
KOHyC, mmap, cdepa, ceueHus (Qurypsl BpaleHus,
IUIOCKOCTh, Kacaromasicst cdepsl, NUIMHApPA, KOHYCA,
IUIOIIAalb TIOBEPXHOCTH THPAaMUABI, IPHU3MBI, KOHYCA,
IINHPA, II0maab cheprl, 00beM Kyda, MPSIMOYTOJIBHOTO
napajulelienunena, IMHPaMUABL,  TPU3MBIL,  LWIMHIPA,
KOHyca, IIapa; yMEHWE H300pakaTb MHOTOTPAHHUKU
U TIOBEPXHOCTH BpAIIECHUS, HMX CEUEHHUs OT pPYyKH, C
MOMOIIIBI0 YEPTEKHBIX HMHCTPYMEHTOB M AJIEKTPOHHBIX

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

[IP611 VYmeHue omnepupoBaTh TMOHATUSAMHU: JBUKCHHE
B TPOCTPAHCTBE, NOJOOHBIE (UTYpbl B IPOCTPAHCTBE;
HCIIOJIB30BaTh OTHOIICHHWE IUIONIAJEH IOBEPXHOCTEN U
00BeMOB MOAOOHBIX (PUTYp TPU PELICHUH 33/1a4;

[1P612. YMeHue BBIYUCIATH T'€OMETPUYECKUE BEIUYUHBI
(uMHa, yroia, miomans, o0beM, IJIOLIAab MOBEPXHOCTH),
UCIOJIB3YS U3yUeHHbIE (POPMYIIBI U METOBL;

[1P613. YMmenue onepupoBaTh MOHATHIMHU: MPSIMOYTOIbHAS
CUCTeMa KOOpAHMHAT, KOOPJIWHATBl TOYKH, BEKTOD,
KOOpJMHATBhl BEKTOPA, CKaJISIPHOE IPOU3BEICHHUE, YIOJ
MEXIy BEKTOpaMH, CyMMa BEKTOpOB, IPOU3BEICHHE
BEKTOpPa Ha 4YMCJIO; HAXOJIUThb C TOMOIIBIO H3YYEHHBIX
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dbopMyaT KOOpPJIUHATHI
MEXIYy IBYMSI TOUKAMU;
[1P614. YMmenue BoIOMpaTh MOAXOASAIINN H3YICHHBIA METO/
JUIs  pellleHUs 3a7add, pacro3HaBaTb MAaTEMaTHUYECKUE
(hakThl

1 MaTEeMaTHYECKHE MOJICTTH B IPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B MCKYCCTBE; yMEHHUE NPUBOJUTH IPUMEPHI
MAaTE€MaTUYeCKUX OTKPBITUA POCCUHUCKOM UM MHPOBOU
MaTE€MaTUYeCKON HayKu

CEPEAHBI OTPE3Ka, pPACCTOSAHUC

OK 03. [1nanupoBaTh
U peaan30BbIBATH
COOCTBEHHOE
npogeccuoHaIbHOe

U JIMYHOCTHOE DPa3BUTHE,
IpeANPUHUMATENbCKYIO
JeSITENIbHOCTD

B IIpodeccuoHaIbHOM cdepe,
UCIIOJIb30BaTh 3HaHUA
[0 MPaBOBOM M (PUHAHCOBOM
IPaMOTHOCTU B Pa3JIMYHBIX
YKU3HEHHBIX CUTYalUsIX

JluyHOCTHBIE  pe3ynbTaThl  JOJDKHBI ~ OTPaXKaTh
B YaCTH: JyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUSA:

- c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS,
3TUYECKOTO MTOBEJCHUS;

- CIIOCOOHOCTH OIIEHMBATh CUTYAIIMI0 U TIPUHUMATh
OCO3HaHHBIE PEUICHUs, OPUEHTUPYSICh HA MOPAJILHO-
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

- OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHHUE
YCTOMYHUBOTO OYAYIIEro;

- OTBETCTBEHHOE OTHOILIEHUE K CBOUM POIUTEISIM
U (WIK) APYTUM 4WiI€HaM CEMbH, CO3JaHHUI0 CEMbH Ha
OCHOBE  OCO3HAaHHOTO  TMPUHATHUS  LEHHOCTEH
CEMEWHON KW3HMU B COOTBETCTBUHM C TPATULMSAIMU
HapozoB Poccuu;

MeranpeamMeTHbIe pe3yIbTaThl TOJKHBI OTPAXKaTh:
OBnazieHue  YHHUBEPCANBHBIMU  PETYJIATUBHBIMHU
JEACTBUSAMMU:

a) cCaMOOpTaHU3AIIHS:

- CaMOCTOSITEJIBHO OCYIIECTBIIATh MO3HABATEIbHYIO

I1P61. Bnanenue meromamMu J0Ka3aTeNIbCTB, alfOPUTMAMU
peuieHus 3a1ad; yMeHHe (OPMYJIHPOBATH OIPEICICHHS,
aKCHOMBI

U TEOpPEMbl, NPUMEHATh HX, IMPOBOJHUTH JOKAa3aTeIbHBIC
paccyXJIeHHs B XOJI€ PELICHU 3a/1ay;

[1P64. VYwmenuwe omepupoBaTh MOHATUAMHU: (QYHKIIHS,
HempepbiBHasE (YHKIMS, TMPOU3BOJAHASA, IEepBOOOpa3Has,
ONPEAEIICHHBIA UHTETPal; YMEHUE HAXOAUTh MPOU3BOAHBIE

JJIEMEHTApHBIX  (DYHKIUH,  HCHOJB3ysd  CIIPaBOYHBIE
MaTepuabl; UCCIEI0BaTh B IPOCTENIINX ciydasx GyHKIUH
Ha MOHOTOHHOCTb, HAaXOJHUTh HauOoJbIINe

U HauMEHbIIME 3HAa4YeHUs QYHKIUM; CTPOUTh TIpaduKu
MHOT'OYJIEHOB c HCIIOJIb30BAHUEM amnmapara
MaTeMaTHUYeCKOIr0 aHalIu3a; MPUMEHSATh NPOU3BOJHYIO MIPU
peleHnn 3a1a4y
Ha JIBIDKEHUE; pelaTh NPaKTUKO-OpPUEHTUPOBAHHbBIE 33/1a4H
Ha HauOoJIbIIME U HAMMEHbIINE 3HAYCHUS, Ha HaXO0X/IeHHE
MyTH, CKOPOCTH U YCKOPEHUS;

NesTeNbHOCTb, BBIABIATH  MpoOOJIeMBl, CTaBUTh | [1PGS5. YmMenue ONEpUPOBATh NOHATUSAMHU: PalOHAIbHAS
" popmynmpoBaTh COOCTBEHHBIE 3a]a4M | QyHKUHMA, MOKa3aTelbHas (YHKUIMsS, CTETEeHHas (YHKIIHS,
B 00pa3oBaTeNbHON JEATENbHOCTH M JKH3HEHHBIX | jorapudmuueckas byHKIHS, TPUTOHOMETPHUYECKHUE
CUTYyallUsX; CaMOCTOSITEIbHO COCTABIATh IUIAH | (yHKIWH, oOpaTHbIe (YHKIUH; YMEHHE CTPOUTH rpaduku
pemenuss NpoONeMbIl € YYETOM HMEIOMIUXCHA | M3yd4eHHBIX (DYHKIUH, HCIONL30BaTh TpaQUKH  IpH
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pecypcos, COOCTBEHHBIX BO3MOKHOCTEMN
W TOpPENNoYTeHWH;  JaBaTh  OLICHKY  HOBBIM
CUTYaLUAM;

0) CAMOKOHTPOJIb:

UCIOJIb30BaTh TPUEMBI peIEKCHU ISl OICHKH
CUTYaIluH, BBIOOpA BEPHOTO PEIICHHUS;

- yYMETh OICHHBATh PHCKH H CBOEBPEMEHHO
MPUHUMATD PEIICHUS TI0 UX CHUKCHHIO;

B) SMOIMOHAIBLHBIA WHTEJUICKT, MPEAIOIararonuii
c(hOpPMHUPOBAHHOCTH:

BHYTPCHHEH MOTHBAIMH, BKIIOYAIOIIECH CTPEMIICHHE
K JIOCTHKCHHIO IEIM U YCHeXy, ONTHMH3M,
WHUIIMATUBHOCTh, yMEHHE JICHCTBOBATh, HWCXOJS
U3 CBOMX BO3MOXKHOCTEI;

- DMIIATUH, BKIOYAKOIIEH CIOCOOHOCTh MOHMUMATH
SMOIIMOHAIBHOE COCTOSHUE JIPYTUX, YYHTHIBATh
€ro  TpU  OCYIIECTBICHWH  KOMMYHHKAIIUH,
CIIOCOOHOCTH K COYYBCTBHIO M COTICPEKUBAHUIO;

- COILIMANTBHBIX HaBBIKOB, BKJTFOUYAIOIITIX
CIIOCOOHOCTH BBICTpaMBaTh OTHOIICHUS C JPYTHMH
TOObMU, 3a00THTBCS, TPOSBISATH HHTEpPEC U
paspeniaTh KOHMIUKTHI

M3YYEHUHU MPOLIECCOB U 3aBUCUMOCTEH, MPHU PElICHUH 3a]1a4
U3 JPYyruxX YYeOHBIX MPEIMETOB W 3aJa4 W3 PeabHOU
KU3HU; BbIpakaTh (opMynamMu 3aBUCUMOCTH MEXITY
BEJIMYMHAMU;

ITP66. YMeHue pemath TEKCTOBBIC 33141 Pa3HBIX THIIOB (B
TOM YHCJIE HAa MPOLEHTHI, OJIM U YacTH, Ha JBUKECHUE,
paboTy, CTOMMOCTh TOBapOB W YCIYT, HaJOTH, 3aJaud U3

obmacTi  ympaBlieHHUs  JMYHBIMA U CEMEHHBIMU
¢buHaHCAMM);  COCTaBIATH  BBIPAXKCHHUS,  YPaBHEHMS,
HEPAaBEHCTBA M MX CHUCTEMBl MO YCJIOBHUIO 3aJayH,
UCCIENOBATh  IOJIYYEHHOE  PEIIeHHWEe W OLEHUBATh
MPaBIONIOI00HOCTD PE3YIIbTATOB;

[IP67. VYmeHue omnepupoBaThb MOHITUSAMU: CpEIHEE

apudmernyeckoe, MeauaHa, HauOOJbIIEE W HAUMEHBIICE
3HAYEHUS, pa3Max, IUCIEPCUs, CTaHAApTHOE OTKIOHEHHE
YHCIOBOTO HAOOpa; yMEHHE M3BJIEKATh, HHTEPIIPETUPOBATH
uH(pOpMaIlMIO, TPEACTABICHHYIO B  Tabiumax, Ha
IrarpaMmax, rpaukax, OTpayKarollyro CBOWCTBA pealbHBIX
NPOIIECCOB W SIBJICHHWW; TPEICTABISATE HH(OOPMAIHIO C
NOMOIIBI0  TabmuIl M JUarpaMM;  UCCIIeA0BaTh
CTaTUCTHYECKUE IaHHBIE, B TOM YHUCIIE C NPUMEHEHUEM
rpaMuecKuX METOJIOB U 3JIEKTPOHHBIX CPE/ICTB;

[TP68. YMmenue onepupoBaTh MOHATUSIMHE: CIIYYAHBIA OTBIT
U ciIy4ailHOoe COObITHE, BEPOSATHOCTh CIIy4alfHOTO COOBITHS,
YMEHHE BBIYUCIATH BEPOSTHOCTH C HCIOJIH30BAHUEM
rpadMUecKuX METOJOB; MPUMEHATH (HOPMYIIBI CIOKEHUS U
YMHOXEHHUSI BEpPOSITHOCTEH, KOMOMHATOpHbIE (aKThl U
dbopMynbl MpU pEHIeHUH 3371a4; OLEHUBATh BEPOSTHOCTH

peanbHBIX COOBITHI; 3HAKOMCTBO
CO CIy4allHBIMM BEIMYMHAMHU; YMEHUE IPUBOAUTH
IpUMephl  MPOSBICHHS 3aKOHAa OOJBIIMX 4YHCENl B
IIPUPOJHBIX
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u O6H_ICCTBCHHBIX SIBJICHUSX,

I1P614. YMmenue BbIOMpaTh NOAXOASIINN N3YYEHHBIN METO/
JUIsl pEIeHus 3aJadd, paclo3HaBaThb MAaTEMaTHYECKHE
(baxTh

U MaTeMaTHYeCKUe MOJEIH B IPUPOIHBIX M OOLIECTBEHHBIX
ABJICHUSIX, B HUCKYCCTBE; yMEHHE IPUBOJIUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITMM POCCUUCKOM UM  MHPOBOM
MAaTE€MaTUYECKON HAyKH

OK 04. DddekTuBHO
B3aUMOJCHCTBOBATh

U paboTaTh B KOJIJICKTHBE
1 KOMaHe

JIndHOCTHBIE  pe3yabTaThl  JOJKHBI  OTPaXKaTh
B YaCTH: IIEHHOCTH HAYYHOTO MO3HAHUSA: OCO3HAHUE
IIEHHOCTH HAY4YHOH JesTeNbHOCTH, TOTOBHOCTb
OCYIIECTBJISITh TPOCKTHYI0 W HCCIEI0BATEIbCKYIO
JeSITeIbHOCTh MHIUBUYATbHO U B TPYIIIIE
MerarnpeamMeTHbIe pe3yabTaThl TOJKHBI OTPAXKaTh:
OBnaznenue yHUBEpCAIbHBIMH KOMMYHHKATHBHBIMU
JICUCTBUSIMMU:

0)COBMECTHAs JICSITEIIbHOCTD:

- TIOHMMaTb ¥ WCHOJB30BaTh IPEUMYIIECTBA
KOMaHJIHOW ¥ UHIUBUYaIbHOU pabOTHI;

- TPUHUMATh I€JIM COBMECTHOM JIE€SITEIbHOCTH,
OpraHU30BbIBATh M KOOPAUHUPOBATH JACUCTBUS IO
€¢ JIOCTIDKCHMIO. COCTAaBIIATh IIJIaH JICHCTBHI,
pacnpenensiaTb pojiud ¢ y4eTOM MHEHUH YYaCTHUKOB
00CyX/1aTh pe3yabTaThl COBMECTHOU pabOTHI;
OBnazieHue  YHUBEPCANBHBIMU  PETYIATUBHBIMHU
JICUCTBUSIMHU:

T') IpuHATHE ce0s U IPYTUX JIIOJIeH:

- IPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX JIOACH
MIPU aHAJIM3€ PE3yJIbTAaTOB JAEATEIbHOCTH;

- TIpU3HABAaTh CBOE MPABO M MPABO JAPYTUX JIOACH
Ha OIINOKH;

- pa3BUBaTh CIIOCOOHOCTH MMOHUMATh MUP C TTO3HUITUH

[IP67. VYmeHue omnepupoBaThb MOHITUSAMU: CpEIHEE
apudmernyeckoe, MenuaHa, HauOousblliee U HaUMEHbIIIEE
3HAYEHUs, pa3Max, JUCIEPCHS, CTAHJAPTHOE OTKJIOHEHHUE
YHICIOBOTO0 Habopa; yMEHUE U3BIIEKAThb, HHTEPIIPETUPOBATD
uHpopMaIio, TMPEACTaBICHHYI0O B  Ta0iuIax, Ha
quarpammax, rpadukax, OTpaXkarollyr CBOMCTBa pealbHbIX
MPOILIECCOB W SIBJICHWUW; MPEACTABIATh HH(POPMALUIO C
MOMOIIBI0  Ta0MMII W JAWarpamm; HCCIIEI0BATh
CTaTUCTUYECKHE JaHHbIE, B TOM YHCIIE C MPUMEHEHUEM
rpadUYecKuX METOI0B U SJEKTPOHHBIX CPECTB;

[TP68. YMmenue onepupoBaTh MOHATUSIMHU: CIIYYAHHBIN OTBIT
U CIy4ailHOe COOBITHE, BEPOATHOCTh CIY4allHOTO COOBITHS,
YMEHHE BBIYUCISATH BEPOSTHOCTH C HCIOJIB30BAHUEM
rpadMUecKux METOJIOB; MPUMEHSTh (HOPMYJIbI CIOXKEHUS U
YMHOXEHHUSI BEpPOSITHOCTEH, KOMOMHATOpHbIE (aKThl U
dbopMynbl MpU pEHIeHUH 3371a4; OLEHUBATh BEPOSTHOCTH

peaIbHbIX  COOBITMH; 3HAKOMCTBO CO  CIIy4alHBIMHU
BEIIMYNHAMU; YMEHUE IPUBOAUTH IPUMEPHI IPOSBICHUS
3aKOHA OO0JIBIINX quCell B MIPUPOTHBIX

u O6IJ_I€CTBCHHBIX SABJICHHUAX,

[1P614. YMmenue BoIOUpaTh MOAXOASAIINN H3YICHHBIA METO/
JUId  pEelIeHHs] 3aJaud, paclo3HaBaTb MAaTEMaTUYECKUE
(baKThbI
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APYroro 4€ji0BEKa

Y MaTeMaTU4YeCKHe MOJIETH B IPUPOIHBIX U OOIIECTBEHHBIX
SBJICHUSIX, B MHCKYCCTBE; YMEHHE MPUBOJIUTH MPUMEPHI
MaTeMaTUYECKUX OTKPBITHM POCCUMCKOW W MHUPOBOH
MaTE€MaTUYeCKON HAyKu

OK 05. OcCyliecTBIIsTh
YCTHYI0O U  [HUCbMEHHYIO
KOMMYHUKAaIHUIO

Ha TOCYIAapCTBEHHOM S3BIKE
Poccuiickoi ®enepanuun
C y4YeTOM OCOOEHHOCTEH
COLIMAJIBHOTO U KYJIBTYPHOT'O
KOHTEKCTa

JIn4HOCTHBIE  PE3yJAbTaThl  JOJIKHBI
B YaCTH: 3CTETUYECKOTO BOCIIUTAHUS:

- OCTETUYECKOE OTHOILIEHHWE K MHpPY, BKIIOYAs
ACTETUKY OBITa, HAYYHOTO W TEXHUYECKOTO
TBOpPUECTBAa, CIOPTa, Tpylda U OOIIECTBEHHBIX
OTHOIIICHH;

- CIIOCOOHOCTH BOCHPHHHUMATH PA3IMYHBIE BUIBI
HMCKYCCTBa, TPAJMUIMK W TBOPYECTBO CBOETO U
OpPYTUX  HapoJOB, OLIyIIaTh  AMOLMOHAIBHOE
BO3/EHCTBUE UCKYCCTBA;

MeTtanpeameTHble pe3yinbTaThl JOJKHBI OTPaXKaTh:

OBianeHne YHUBEPCATbHBIMH KOMMYHHKATHBHBIMH
JEUCTBUSAMMU:

a) oOmeHue: - OCYIIECTBIATh KOMMYHHUKAITUU
BO Bcex c(hepax jKU3HU;

- pacro3HaBaTh HeBepOalbHbIE CPEACTBA OOLICHMS,
MOHUMATh  3HAUEHHWE  COLMAJIbHBIX  3HAKOB,
pacrno3HaBaTh MIPEAMOCHITKN KOH(DITUKTHBIX
CUTYaIlui ¥ cMAT4aTh KOH(MIUKTHI,

OTpaxXaTb

- pPa3BepHYTO M JIOTMYHO H3Jaratb CBOIO TOYKY
3pEHHUSI C UCTIOJIb30BAHUEM SI3bIKOBBIX CPEICTB

[1P61. Bnanenne Merogamu J0Ka3aTeIbCTB, aJITOPUTMAMH
pelieHus 3amad; yMmMeHue (GopMyIHpoOBaTH OMpeAeIeHUS,
aKCUOMBl W  TEOpEMbl, MPUMEHATh HX, MPOBOJIUTH
JI0KA3aTeJIbHbIE PACCYKICHHS B XOJ€E PEIICHUS 3a/1a4;

[TPG8. YMeHnue onepupoBaTh MOHATUSMU: CIIy4alHbII OIBIT
U Clly4aitHoe cOOBITHE, BEPOSTHOCThH CIIYYallHOTO COOBITHS,
YMEHUE BBIUUCIATH BEPOATHOCTh C  HCIOJIb30BAHUEM
rpaUYeCcKuX METOOB; MPUMEHATh (DOPMYIIBI CIIOKCHHS H
YMHOXEHHUSI BEpPOSITHOCTEH, KOMOMHATOpHBIE (aKThl U
(dbopMynBl MpU pEUICHUU 3a/ad; OLEHHUBATh BEPOSITHOCTU

peanbHBIX COOBITHI; 3HAKOMCTBO
CO CIy4allHBIMM BEJIMYMHAMH; YMEHHE IPUBOJMTH
OpUMEpPbl  TPOSIBIIEHUS 3aKOHAa  OOJBIIMX 4YHCET B
MIPUPOTHBIX

U OOILIECTBEHHBIX SIBJICHUSIX;
[1P69. YMmenue omnepupoBaTh MOHATUSAMU: TOUKA, MpsiMas,

IIJIOCKOCTB, IIPOCTPAHCTBO, JBYT'paHHBIN yrod,
CKpelIMBaroIuecs npsIMbIE, napajuIeIbHOCTD u
HEePIEHAUKYISIPHOCTD MPSIMBIX

1 IJIOCKOCTEM, YIOJl MEXAY MPSMBIMH, YTOJI MEXKY IIPIMOM
U IJIOCKOCTBIO, YTOJI MEXKAY IJIOCKOCTSIMHU, PACCTOSTHUE OT
TOYKH

JI0 TUIOCKOCTH, PACCTOSTHUE MEXAY NPSAMBIMH, PACCTOSIHUE
MEX/y IJIOCKOCTSIMU; YMEHHUE HUCII0JIb30BATh MPU PELICHUN
3ajjauy  M3ydyeHHble (AKTBl M TEOPEMbl IUIAHUMETPHH;
YMEHHE OLEHUBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOIIErO
MUDa;

I1P610. Ymenue onepupoBaTh NOHATUSIMU: MHOTOTPAHHUK,
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CeUYeHHE MHOTOIpaHHHUKA, KyO, Mapaiesenures, npusma,
nupamuna, Urypa M TMOBEPXHOCTH BpAICHHS, TUIHHID,
KOHyc, 1Imap, cdepa, ceueHUss QUIYypbl BpallCHHUS,
IJIOCKOCTh, Kacaromiasicsi cdepbl, IIMHAPA, KOHYCa,
oAb TOBEPXHOCTH MUPaMHIbI, TPU3MBI, KOHYCa,
WIMH]IPA, TIOMaahs chepbl, 00beM Kyda, MPSMOYTOJILHOTO
napajuiefienunena, NUPaMHUAbl, OPU3MBL,  LUJIMHJPA,
KOHyca, Iapa, yMeHue u300paxxaTh MHOTOTPAHHUKH
U TIOBEPXHOCTU BpAIICHMs, HMX CEUYEHHUS OT PYKH, C
MOMOIIBIO0 YEPTEKHBIX HMHCTPYMEHTOB U JJICKTPOHHBIX
CpPEeICTB;  YMEHHE  paclo3HaBaTb  CHUMMETPHIO B
MPOCTPAHCTBE,  YMEHHUE  pPaclo3HaBaTh  IPaBUJIbHBIC
MHOTOTPaHHUKU;

[IP611 VYmenue omnepupoBaTh TMOHATUSAMU: JBUKECHHE
B TIPOCTPAHCTBE, MOAOOHBIE (UIYpbl B MPOCTPAHCTBE;
WCIOJIb30BaTh OTHOIICHHWE IUIOMIAJCH IMOBEPXHOCTEH U
00BeMOB MOJOOHBIX GUTYp MIPH PEIICHUU 33124,

[1P612. YMeHuEe BBIUUCISATH I€OMETPUUECKHUE BEITMUYMHBI
(nmuHA, Yroj, IUIomaab, 00beM, IJIOMAdb MOBEPXHOCTH),
WCIIONB3YS U3YYCHHBIE (POPMYIIBI U METOJIBI;

[TPG13. YMeHue onepupoBaTh MOHATHAMU: MPSIMOYTOIbHAS
CUCTeMa KOOpJIMHAT, KOOPJAWHATHI TOYKH, BEKTOD,
KOOpJMHATHl BEKTOpPa, CKaJIsIpHOE TMPOU3BEICHHUE, YTOJ
MEXIy BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEICHUE
BEKTOpa Ha YHCIIO; HAXOJIUTh C TIOMOIIBID H3YYEHHBIX
GbopMynT KOOpAWHATHI CEPEIWHBI OTpe3Ka, pacCTOsSHUE
MEXy IBYMSI TOUKAMU;

[1P614. YMmenue BoIOMpATh MOAXOASAIINN U3YICHHBIA METO/]
JUIS  pelIeHus 3a7add, pacro3HaBaTh MAaTEMAaTHYECKUE
(baKThbI

Y MaTeMaTUYECKHE MOJICI B MPUPOIHBIX U OOIIECTBEHHBIX
SBJICHUSIX, B MCKYCCTBE; YMEHHE MPUBOJIUTH MNPUMEPHI
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MaTeMaTUYECKUX OTKPBITHM POCCUUCKOM UM  MHPOBOM
MaTEeMaTU4YeCKON HayKu

OK 06. [IposBnsATh
IpakIaHCKO-
HNaTPUOTHYECKYIO TIO3HIHIO,
JIEMOHCTPUPOBATH
OCO3HAaHHOE MIOBEJICHHE
Ha  OCHOBE  POCCHICKHX

JIyXOBHO-HPABCTBEHHBIX
LEHHOCTEH, B TOM YHUCJE

C y4eroM TapMOHM3aLUU
MEKHAI[MOHAJIbHBIX

U MEXXPETUTHO3HBIX
OTHOILIECHUH, IPUMEHSTh
CTaH/1apThl
AHTUKOPPYINLUOHHOTIO
MOBE/ICHUS

JIngHOCTHEIC PE3YyIbTAThI JOJIXKHBI OTpaxaTb
B 4aCTu:
- rpaxIaHCKOro BOCIIUTAHHUA: IIPUHATUC

TpaAUIMUOHHBIX HAIIUOHAJIBHBIX, O6H.[€‘I€J'IOB€LICCKI/IX
T'YMaHHUCTHUYCCKUX U JCMOKPATHUICCKUX HGHHOCTCﬁ;
-IIATPUOTUYICCKOI'O BOCIIMTAHHA:

LEHHOCTHOE OTHOLICHUE K TOCYAapCTBEHHBIM
CUMBOJIAM,  HUCTOPHUYECKOMY U  IIPUPOJAHOMY
HACJIEIUIO, TaMSITHUKaM, TpaaulusIM HapOJOB

Poccun, noctmxenusim Poccuu B Hayke, HCKYCCTBE,
CIIOpPTE, TEXHOJIOTHUSX U TPYIE;

MeramnpeaMeTHble pe3ysbTaThl JOJDKHBI OTPaXKaThb:
OBnazeHue  yHUBEPCAJIbHBIMU  PETYISTUBHBIMU
JNEUCTBUSAMHM: B) OMOLMOHAIBHBIA  MHTEIIEKT,
IpEIoIararoInuil cOpMUPOBAaHHOCTD:
--CaMOCO3HaHHUs,  BKJIOYAIOUIETO0  CHOCOOHOCTh
MIOHUMAaTh CBOE SMOIIMOHAIBHOE COCTOSIHUE, BUJETh
HaIpaBJICHUS pa3BUTHUSA CcOOCTBEHHOM
SMOILIMOHANBHOM Cepbl, ObITh YBEPEHHBIM B ce0€;

- CaMOpETyYJINPOBaHMS, BKJIFOYAIOIIETO
CaMOKOHTPOJIb, yMEHHE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEAEHHE, CIIOCOOHOCTh
aJanTUPOBAaThCd K HMOLMOHAIBHBIM H3MEHEHMSIM
U TIPOSIBIISATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;;

- BHYTpPEHHEH  MOTHUBalUW, BKJTFOYAOIIEH
CTPEMJIEHME K JOCTH)KEHHIO LEIM U  YCIEXY,
ONTHMHU3M, UHULIMATUBHOCTh, YMEHHUE NI€HCTBOBATD,
HCXOJS U3 CBOMX BO3MOKHOCTEW;

- SMIATHH, BKJIIOYAIONIEH CIOCOOHOCTh MOHUMATH
SMOLIMOHAIIBHOE COCTOSIHUE APYTUX, YUUTHIBATh €T0

I1P61. Bnanenue meromamMu J0Ka3aTeNIbCTB, alTOPUTMAMU
peuieHus 3a1ad; yMeHHe (OPMYIHPOBATH OMNPEICICHHS,
aKCHOMBI

U TEOpPEMbl, NPUMEHATh HX, MPOBOJHUTH JOKa3aTeJbHbIC
paccyXJIeHHs B XOJI€ PELICHU 3a/1a4;

[1P64. VYwmenuwe omepupoBaTh MOHATUAMHU: (QYHKIIHS,
HenpepbiBHasE (YHKIUS, MPOU3BOJHAS, IEPBOOOpa3Has,
ONPEAEIIEHHBI MHTETPpal; YMEHUE HAXOAUTh MPOU3BOAHBIE
AIIEMEHTapHbIX  (QYHKIUH,  HUCHONB3YS  CIIPABOYHBIC
MaTepHuabl; UCCIAEAOBATh B MPOCTEHIINX Cydasx (QyHKIIMU
Ha MOHOTOHHOCTb, HAaXOJIUTh HauOOoJIbIINE
U HaUMCHbBINWE 3HAYCHHUS (QYHKIWMH, CTPOUTh TpaduKu
MHOTO4JICHOB c HCIOJIb30BAHUEM arnmapara
MaTeMaTUYECKOTO aHAIN3a; MPUMEHATh MPOU3BOJHYIO TIPU
peleHnu 3a7a4
Ha JIBUKEHUE; pelaTh NPAKTUKO-OPHUEHTUPOBAHHBIE 3aa4H1
Ha HauOOIbIINEe U HAUMEHBIINE 3HAYEHUS, HA HaXOXKICHHE
IyTH, CKOPOCTU U YCKOPEHHS;

[TP66. YMeHue pemath TEKCTOBBIC 314K PA3HBIX TUIIOB (B
TOM YHCJIE Ha TPOIEHTHI, OJIM U YacTH, Ha JBUKECHUE,
paboTy, CTOMMOCTh TOBapOB W YCIYT, HAJOTH, 3aJa4d U3

obnmacT  ympaBleHHS  JIMYHBIMHA U CEMEHHBIMH
¢uHaHCAMM);  COCTaBIATh  BBIPAXKEHHUS,  YypaBHEHHUS,
HEpPaBEHCTBA M HX CHCTEMBl II0 YCJIOBHIO 3aJayH,
UCCIENOBATh  IIOJIY4YEHHOE  PEIIEHWE W OLEHUBATH
IIPaBONOI00HOCTb PE3YJIbTATOB;

[IP67. VYmeHue omepupoBaTh MOHATHAMH: CpelHEe

apI/I(I)MCTI/I‘{CCKOG, MEaraHa, HanOoJbIlIee W HaMMEHBIIIEE
S3HAYCHUA, padMax, AUCICPCUA, CTAHAAPTHOC OTKJIOHCHHUC
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IIPHU OCYIIECTBICHUN KOMMYHUKAIUH, CIIOCOOHOCTD
K COYYBCTBHUIO U COTIEPEKUBAHHIO;

- COLMAITbHBIX HaBBIKOB, BKJTIOYAFOIIUX
CIOCOOHOCTh BBICTPAUBATh OTHOUICHUS C JPYTHMMHU
JTOABMHU, 3a00TUTHCS, TMPOSBIATH HWHTEPEC H
pazpemath KOHQIUKTHI

YHCJIOBOrO0 Habopa; yMEHUE U3BJIEKAThb, HHTEPIIPETUPOBATD
uHpOpMalLIMIO,  TPEICTaBICHHYH0 B  Tabiumax, Ha
quarpammax, rpadukax, OTpaXkarollyr CBOMCTBa pealbHbIX
NPOIECCOB U SIBJICHUU; MPEICTaBIATh HHGOPMAIHIO C
MOMOUIbI0  TabnMll W JAWarpamm; HCCIIE10BATh
CTaTUCTUYECKHE JTAaHHBIE, B TOM YUCIIE
C NpUMEHEHHEeM TIpadUYEeCKuX METOJIOB M 3IIEKTPOHHBIX
CPEICTB;

[TPG8. YMeHue onepupoBaTh MOHATUSMU: CITy4alHbII OIBIT
U Clly4ailHoe cOObITHE, BEPOSTHOCTh CIIYYallHOTO COOBITHS,
YMEHUE BBIUUCIATH BEPOSITHOCTh C  HCIOJIb30BAHUEM
rpadMUecKuX METOJIOB; MPUMEHATH (HOPMYIBI CIIOKEHUS U
YMHOXEHHUSI BEpPOSITHOCTEH, KOMOMHATOpHBIE (aKThl U
(GopMyJibl NpU PEIIEHUU 3a]ad; OLEHUBATh BEPOATHOCTU
peanbHBIX COOBITHIA; 3HAKOMCTBO
CO CIy4ailHBIMM  BEIMYHHAMM; MPUBOIUTH
MpUMEPBl  TPOSBICHUS  3aKOHA qucea B
MIPUPOTHBIX

1 OOIIECTBEHHBIX SBICHUSX;

yMEHHUE
OO0JIBILINX

[1P614. YMmenue BbIOMpaTh MOAXOASIINN U3YUEHHBIN METO/
JUIsL pellleHus 3aJaud, pacrno3HaBaTh MAaTEeMaTHYECKHe
(bakThbI

Y MaTeMaTU4YeCKHe MOJIETN B IPUPOJIHBIX U OOIIECTBEHHBIX
ABJICHUSIX, B HCKYCCTBE; YMEHHE IPUBOJUTH IPUMEPHI
MaTE€MaTHYeCKUX OTKPBITUA POCCUHUCKOW W MHPOBOM
MaTEMaTUYECKON HAYKU

OK 07. CopelicTBoBaTh
COXPAaHEHHIO OKpY>KAroIIen
CpeIibl,
pecypcocOepekeHHIo,
MPUMEHSITh
00 W3MEHEHUH

3HAHUS
KJIMMarTa,

JInyHOCTHBIE  pe3ydbTaThl  JOJIKHBI
B YaCTH: DKOJIOTUYECKOTO BOCIIUTAHMS:
- AKTUBHOE HENpUSTUE JACUCTBUM, NPUHOCAIIUX
BpEIl OKPYXaIOIIEH cpeae;

- yMEHHE TPOTHO3UPOBATH HEOIArOMPUATHBIC
OKOJIOTUYCCKHUE TOCICACTBUA NPCANNPUHHUMACMBIX

OTpaxaTb

[1P61. Bnanenue meTogamMu J10Ka3aTeNbCTB, AITOPUTMaMHU
pemieHus 3ana4; yMeHue (OopMyJIHpOBaTh OINpE/EIeHus,
aKCHOMBI

U TEOpEMBbl, NPUMEHATh HUX, NPOBOJUTH JOKAa3aTEJbHBIE
paccyKIeHHs B XO/I€ PELICHUs 3aay;

[1P64. VYwmenue

OINCPpHUPOBATH TOHATUAMM! (bYHKI_[I/ISI,
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TIPUHITUTIBI OEpEKITUBOTO
IPOU3BOJICTBA, APPEKTUBHO
JIENUCTBOBATE

B UPE3BBIYANHBIX CUTYAIIHSIX

JIEWCTBUM, IPEIOTBPAILIATh UX;

- paclIUpeHue OMbITa AESATEILHOCTH IKOJIOTHYECKOMN
HaIpaBJIECHHOCTH;

MeTtanpeaMeTHble Pe3yNbTaThl JOKHBI OTPaXKaTh:
OsBnageHue YHUBEPCATbHBIMHU y4eOHBIMU
[IO3HABATEIHHBIMU JEHCTBHUSIMU:

0) 6a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUSA:

- pa3pabaTeiBaTh IUTAH pEMICHUS TMPOOIEMBI C
y4eTOM aHaju3a UMEIOUIMXCA MaTepuaIbHBIX
1 HEMaTEePUAITBHBIX PECYPCOB;

- OCYUIECTBIATh  IIeJICHANpPaBICHHBIN
mepeHoca  CpPeACTB HW  CIOcoOOoB

B MIpo(hecCHOHANBHYIO Cpey;

- yMeTh MEPEHOCUTh 3HAHWS B II03HABATEIHHYIO
Y IPAKTHYECKYIO 00JIaCTH KU3HEACSITETbHOCTH;
OBnameHne  YHUBEPCATBHBIMH  PETYISATHBHBIMH
JIEHCTBUSIMU

0) CaMOKOHTPOJIb!

- JaBaTh OLEHKY HOBBIM CHUTYyallMsiM, BHOCHUTH
KOPPEKTHUBBI B IEITENBbHOCTD, OLIEHUBATH
COOTBETCTBHUE PE3YNIHTATOB IENISIM

[IOMICK
NENCTBUA

HerpepbiBHAas (DyHKIMS, NPOU3BOJAHAS, IEpBOOOpa3Hasi,
OTIpENIeICHHBIA MHTErPall; yMEHUE HAXOAUThH MPOU3BOIHBIE
DIIEMEHTAPHBIX  (QYHKIUHA,  HCIONB3YsSd  CIIPaBOYHBIC
MaTepHalibl; UCCIEA0BATh B MPOCTEHINNX CITydasx QyHKIUH
Ha MOHOTOHHOCTb, HaXOJHUTh HanOOoJIbIIHe
¥ HauMEHbIIWE 3HaueHHs (YHKIUI; CTPOUTH TpaduKu
MHOTO4JICHOB c UCTIOJIb30BAaHUEM ammapara
MaTeMaTHYECKOTO aHaIN3a; MPUMEHATh MPOU3BOIHYIO MPH
pelIeHuH 3amay
Ha JIBUKCHUE; PElIaTh NPAaKTUKO-OPUEHTHPOBAHHBIC 3a7a9l
Ha HanOOJBIIME U HAaNMEHbBIINE 3HAYCHNUS, HA HAXOXKJICHUE
MyTH, CKOPOCTH U YCKOPEHHUS;

[TP6G5. YMeHue omepupoBaTh MOHSATHUSMHU: pallMOHAIbHAS
¢GyHKIMSA, MOKaszareiabHas (QYyHKUUS, cTENeHHas (DyHKLHs,
norapudmuueckas byHKIHS, TPUTOHOMETPUYECKHUE
¢byHKIIMKM, 0OpaTHbIE (YHKIMH; YMEHHE CTPOUThH rpapuku
U3yYEHHBIX  (DYHKIMH, UCHONb30BaTh TpaQuKH IpH
M3YYE€HUH MPOLIECCOB U 3aBUCUMOCTEN, IIPU PEILICHUH 3a]a4
U3 JApYrux YYeOHBIX MPEAMETOB W 3ajJad M3 pPeaTbHOU
KU3HHM; BBIpaXXaTb (QOpPMYyJIaMH 3aBUCUMOCTH MEXIYy
BEJIMYUHAMU;

[TP66. YMeHnue pemaTh TEKCTOBbIE 3a/1a41 PA3HBIX THUIOB (B
TOM YHCJ€ Ha MPOLEHTHI, JAOJIM U YacTH, Ha JBH)KEHUE,
palboTy, CTOMMOCTb TOBapoOB M YCIIYT, HAJIOTH, 33Ja4d W3

obmactTi  ympaBlieHWs  JMYHBIMA W CEMECHHBIMH
¢buHAHCAMM);  COCTaBIATH  BBIPAXEHHUS,  YPaBHECHHS,
HEPAaBEHCTBA W UX CHUCTEMBl MO YCJIOBHUIO 3ajJayH,
HCCIIEIOBATh  MOJIYYEHHOE  pPEIIEHWE W OLICHUBATh

MPaBI0N0I00HOCTh PE3yJIbTATOB;

[TPGS8. YMeHue onepupoBaTh MOHATUSMU: CITYYalHBIN OIBIT
U ClIy4aitHoe COOBITHE, BEPOSTHOCThH CIIYYaHOTO COOBITHS,
YMEHUE BBIUUCIATH BEPOSITHOCTb C  HCIOJIb30BAHHEM
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rpaduyecKux METOOB; MPUMEHATH (DOPMYIIBI CIOKEHUS U
YMHOXXEHHUSI BEPOSATHOCTEH, KOMOMHATOpHBIE (AKTBI |
dbopMyIbl MpU pElIeHUH 3a]ad; OLEHUBATh BEPOATHOCTU
peanbHBIX COOBITHI; 3HAKOMCTBO
CO CIy4YailHbIMM BEJIMYMHAMH; YMEHHE IPUBOJMTH
OpUMEpPbl  TPOSIBICHUS 3aKOHA OOJNBIIMX 4YHCET B
MIPUPOTHBIX

1 OOIIIECTBEHHBIX SIBJICHUSX;

[TPGY. YMmeHnue omnepupoBaTh MOHATUSAMU: TOUKa, MpsiMas,

IIJIOCKOCTB, MIPOCTPAHCTBO, JBYTpaHHBIN yro,
CKpELIMBAIOIINECS psIMBIE, napajuieJIbHOCTh u
MEePIEHIUKYISIPHOCTD MIPSIMBIX

U IUIOCKOCTEH, YroJl MeXAy IPSMbBIMH, YTOJ MEKIY HPSIMOU
U IUIOCKOCTBIO, YIOJ MEKAY IUIOCKOCTSIMH, PACCTOSHHE OT
TOYKH

JI0 TJIOCKOCTH, PACCTOSTHUE MEXAY NPSMBIMH, PACCTOSIHUE
MEXy IJIOCKOCTSIMU; YMEHUE HUCIIONIb30BaTh IIPU PELICHUU
3aJa4 M3ydyeHHble (AKTBI MU TEOPEMbl IUIAHUMETPHH;
YMEHUE OLEHHUBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIETO
MUDA;

ITP610. YmeHue onepupoBaTh NOHATHIMU: MHOTOIPAaHHUK,
CeYeHHE MHOTOIpaHHUKa, KyO, Mapajienenumnes, npusma,
nupamusia, GUrypa M MOBEPXHOCTh BpallleHHs, LHIUHJD,
KOHyc, 1map, c¢epa, ceueHUss QUIYypbl BpalleHMUS,
IUIOCKOCTh, Kacamomasicss chepsl, IUIMHApa, KOHYcCa,
IoHiab TOBEPXHOCTH MUPaMHIbI, TPU3MBI, KOHYCa,
WIMHpPA, IIouaas chepbl, 00beM Kyda, IpSIMOYTOJIbHOTO
napajuiefienunena, NUPaMHAbl, OPU3MBL,  LWJIMHJpA,
KOHycCa, IIapa; yMEHUE H300pakaTb MHOTOTPAHHUKHU
U TOBEPXHOCTH BpAIICHMs, HMX CEUYEHHUS OT PYKH, C
MIOMOUIBI0 YEPTEKHBIX HMHCTPYMEHTOB M 3JIEKTPOHHBIX
CpPEICTB;  YMEHHE  paclo3HaBaTb  CHUMMETPUIO B
IIPOCTPAHCTBE;  YMEHUE  paclo3HaBaTb  NIPAaBHJIbHBIC
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MHOTOTPaHHUKH;
IIP611 VYmeHue omnepupoBaTh TIOHATUSAMHU: JBUKCHHUE
B IIPOCTPAHCTBE, MOAOOHBIE (QUIYpbl B MPOCTPAHCTBE;
WCIIOJIb30BaTh OTHOILICHHUE IUIOMIAJACH ITOBEPXHOCTEU U
00beMOB MOJOOHBIX (GUTYD MPU PEIICHUH 33/1aY;

I1P612. YMeHuEe BBIUUCISATH I€OMETPUUECKHUE BEIMUMHBI
(nmuHa, yroj, IJIomanab, 00bEM, IJIOMIAAb MOBEPXHOCTH),
UCIIOJIB3YS U3yUeHHBIC (DOPMYITBI U METOIBI;

[TP613. YMeHue onepupoBaTh MOHATHAMU: MPSIMOYTOJIbHAS
CHUCTEeMa KOOpAWHAT, KOOPJWHATBI TOYKH, BEKTOD,
KOOpJIMHATHl BEKTOpPa, CKaJsIpHOE TMPOU3BEICHHUE, YTOJ
MEXKIYy BEKTOpaMH, CyMMa BEKTOPOB, IPOHM3BEIACHHE
BEKTOpa Ha YHCIIO; HAaXOJIUTh C TOMOIIbIO H3YYEHHBIX
GbopMyaT KOOpIWHATHI CEPEIUHBI OTpe3Ka, pacCTOsSHUE
MEXy IBYMSI TOUKAMU;

[1P614. YMmenue BoIOMpaTh MOAXOASIINN U3YUEHHBIN METO
JUIsL pElIeHus 3aJadd, paclo3HaBaTh MAaTEMaTHYECKHE
(baKTbI

Y MaTeMaTU4YeCKHe MOJIETN B IPUPOJIHBIX U OOIIECTBEHHBIX
ABJICHUSIX, B HCKYCCTBE; YMEHHE IPUBOJUTH IPUMEPHI
MAaTE€MaTHYeCKUX OTKPBITUA POCCUHCKOW UM MHPOBOM
MaTEMaTHYECKON HAYKU

ITK4...

“YkaspiBatorcst [IK, aneMeHTHI KOTOpBIX (opMHpYeT NpHKIagHOi Monyinb (mpodeccHoHaTbHO OPHEHTHPOBAaHHOE cojaepxkaHue) B coorBercTBHHM ¢ PI'OC peanusyemoii

npodeccun/cnenuansaoct CI1IO
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2. CTPYKTYPA U COAEP)KAHMUE YYEBHOI'O IPEIMETA

2.1.  OO06beM THCHMIUIMHBI M BUAbI Y4eOHOIi padoThI

Buj yueOHoi padoThl

Oobvem ¢ uacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl THCHHUIINHBI 232
B T.4.

OcHoBHOe co/iep:KaHue 186
BT. U.:

TEOPETHUECKOE 00yUueHue 116
PAKTUYECKHUE 3aHSITUS 70
IIpodeccnoHabLHO-OpHEHTHPOBAHHOE CO/lep:KaHue (Colep:KaHue 34
NMPHUKJIATHOT0 MOIYJIA)

BT. U.:

TEOpeTUIeCKoe 00ydeHne 20
IIPAKTUYECKUE 3aHATUS 14
NuauBuayaibHblii POEKT (0a/nem)™™

IMpomexxyTounas aTrecTanus (3IK3aMeH) 12
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2.2. TemaTH4ecKHUii NJIAH U cOJAepP:KaHUE

Conep:xkanue yuyeOHOro Martepuasa (0OCHOBHOE M MPO(ecCHOHATIBLHO
HaumeHnoBanue pasaesio 5 . O6bem | Popmupyembie
" Tem OPHEHTHPOBAHHOE)®, 1A00PAaTOPHbIE U MPAKTHYECKHE 3aHATHS, NPUKJIATHOI 4acoB | KOMIETEHIHH
MOYJIb (IIPH HAJTUYHUU)
1 2 3 4
OcHOBHOE cOIep:KaHne 220/84

Pa3nen 1. [loBTOpeHue Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 24

Tema 1.1. Copep:xanue yueOHOro MaTepuana 2

Henpb n 3amaun marematuky | Llens u 3agaun MaTeMaTUKK MIPH OCBOCHUH CIIEIIMAIBLHOCTH. ba3oBbie 3HAHUS U yMEHUS

pu OCBOEHUH | IO MaTeMaTuke B MPOGECCHOHANBHON U B MOBCEAHEBHOU AESITENbHOCTU. MHOXECTBO,

CIIELIUAIbHOCTH. orepaiuu Haja MHOecTBaMu. [luarpammsl Ditnnepa—Benna. Vcnonb30Bannue TeopeTuko-

MHokecTBa U JIOTHKA MHOXECTBEHHOI'O ammapara JJjisi ONWCaHUsA peajbHbIX INPOLECCOB U SBICHUN B
npoeCCUOHATTBHON JESTeIbHOCTH, IPH PpEIICHUH 3a7ad W3 JPYTHX JAUCHUIUIMH.
Onpenenenne, TeOpeMa, CIeICTBUE, T0KA3aTEIbCTBO OK 01,

Tewma 1.2. Coneprxkanue y4eOHOro Marepuasia 2 OK 02,

Yucna v BBIYMCIECHUS Harypanbnuble u nensie uucna. [IpuzHaku aenuMocTu Henblx 4yucell. PanuoHanbHbIE OK 03,
yrcyia. OOBIKHOBEHHBIE U JIECITUUHBIE IPOOH, MPOLIEHTHI, 0ECKOHEUHbIE MEPUOINIECKIE OK 04,
ApoOu. ApudmeTnyeckue OIepalud ¢ PalUMOHAIBHBIMHM YHCIAMHU, NPeoOpa3oBaHMS OK 05,
YUCTIOBBIX BBIpAKEHUMU. JleCTBUTENbHBIE YKMCcaa. PallMOHANbHBIE W HUPPALMOHAIBHBIC OK 06
gyucia. Apudmernueckue omnepanuu ¢ JAeWCTBUTENbHBIMU uuciaMu. [IpuOmmkéHHbIe OK 07
BBIUHCIICHMS], TPaBUJIa OKPYTJICHUS], IPUKHJIKA U OLIEHKA pe3yJibTaTa BBIYUCICHUN nkK...

Tema 1.3 Conepxanue yueOHOro MaTepuasa 2

ToxnectBa u | ToxxnectBa M TOXIECTBEHHbIE NpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb YpaBHEHMS.

TOXKICCTBCHHBIC HepaBeHncTBo, pemienue HepaBeHCTBA. MeTo | MHTEpBajoB. Pemienue 1nenbix u ApoOHO-

PeoOPa3OBAHHL. palMOHAIBHBIX YPAaBHEHHUM U HEpaBeHCTB. lIpuMeHeHWEe ypaBHEHHN U HEPABEHCTB K

Ypasuenns PEIICHUI0 MaTEMAaTHYECKHX 3aJ1a4d U 33/1au U3 Pa3IMYHBIX 00JacTell HAYKH M PeabHOM

1 HEpABCHCTBA #13HU. CUCTEMBI U COBOKYIHOCTH PallMOHANIBHBIX YpaBHEHUM U HepaBeHCTB. CHCTEMBbI
JIMHEWHBIX ypaBHEHMI. PenieHne NpuKIagHbIX 3a7ad C MOMOIIBIO CHCTEMBI JTMHEHHBIX
YpaBHEHUI

500pa3oBaTenbHas OpPraHu3alysl BIIPABE CAaMOCTOSTENLHO ONPENENATh MOCIEN0BATENBHOCT U3YUEHUS PA3eIOB U TEM, BXOIANINX B HUX, 4 TAKKE MEPEPACIPENEATh KOIUIECTBO
4acoB Ui OCBOCHHS OOYYarONIMMHUCS Yy4eOHOr0 MaTepuasac yd4eTOM JIOTHKHM (OPMHUPOBAHUS NPEAMETHBIX PpPE3yJbTaToB, OOMMX H MPO(HECCHOHATBHBIX KOMIICTEHIIHIHA,
MEXIPEIMETHBIX CBSI3€H ¢ IPYTMMHE TUCITUTUIMHAME 00I1e00pa3oBaTeIbHOTO U 00mIenpodeccnoHaTbHOTO MUKIOB yaeOoHoro miana OIICIIO
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Tewma 1.4. IIpodeccnoHalbHO OPHEHTHPOBAHHOE COAEpP:KaHMEe (CoAep:KaHHe TNPHUKJIAJTHOIO 4
[IpouieHTHBIE  BBIYMCICHUS | MOAYJIfA)
B npodeccroHanbHbIX | [IpuMeHeHne apoOel M MPOICHTOB Ul PEUICHUS MPHKIAJHBIX 3a1ad U3 Pa3IHYHBIX
3a7a4ax oTpacieil 3HaHMM W peanbHOH JKW3HU. [IpUOMMKEHHBIE BBIUMCICHUS, MPaBUIIA
OKpYTJICHUS, NpPHUKUAKA U OIEHKa pe3yjbTaTa BblUMCICHUNA. Pa3Hble crnocoOsbl 2
BBIUMCIICHUS] TPOLEHTOB. [IpoIeHTHBIE BHIUMCIEHUS B NPOQPECCHOHATBHBIX 3a/1auax.
[IpuMeHeHne ypaBHEHUI M HEPABEHCTB K PEUICHUIO MAaTEMaTUYECKHUX 3a/1ady U 3a/1a4d U3
pa3nuyHbIX 001acTell HAYKH U PEATBbHOM KU3HU
IIpakTHYeckoe 3aHATHE. 2
[TporieHTHBIC BEIYUCIEHHS B TPO(ECCHOHABHBIX 3a1a4aX.
Tema 1.5. Copep:xanue yueOHOro MaTepuana 2
IlocienoBaTenbHOCTH IlocnenoBaTeabHOCTH, CIOCOOBI 3amaHdsl  mociegoBaTelbHOCTEH. MOHOTOHHBIE
U IIPOTPECCUU MOCNe0BaTeNbHOCTU. ApudMeTrueckas U reoMeTpuueckasl mporpeccuu. beckoHeuHo
yObIBaromasi reomerpudeckas mporpeccus. Cymma OECKOHEYHO  YOBIBArOIIEH
reoMeTpuyeckod mnporpeccun. Popmyna CHOXKHBIX HPOLEHTOB. Mcnonb3oBaHue
IIPOrPECCUU JJIsl PELICHUs] peaJIbHBIX 3a/1a4 MPUKJIAJHOTO0 XapakTepa
Tema 1.6. Copep:xanue yueOHOro MaTepuana 2
®yHKIMU U rpaduKu @ynkius, crnocodbl 3amanus ¢yHkuumu. [padpuk dysxmum. B3ammuo oOparHbIC
¢bysakuu. O6nacTe onpeneneHuss U MHOXKECTBO 3HaueHUW ¢yHkuuu. Hymm QyHKium.
[IpoMexyTKH 3HAaKONOCTOSIHCTBA. YETHBIE M HEUETHBIE (PYHKUINU
IIpakruyeckue 3aHATUA. Yucna u  BeluMcieHus. ToxaecrBa. YpaBHEHHS U 10
HepaBeHcTBa. [locnenoBarenbHOCTH M iporpeccur . DYHKINUU U TpadUKH.
Pa3nen 2. Crenenu u kopHu. CTeneHHasi, nokas3arejbHas 1 Jorapupmudeckasi GyHKuuu 30
Tema 2.1. Conepkanue yueOHOro MaTepuasa 2
Apudmernueckuit KOpeHb Apudmernueckuii KOpeHb HaTypalbHOW cTemneHu. JleWcTBus ¢ apudmeTHdyecKuMu
N—Oii CTENECHMU. KOpHSIMU N—OM CTEIICHH. OK 01,
Tema 2.2 Copep:xaHue yueOHOro MaTepuana 2 OK 02,
Crenenu. CtannapTHas Crenens ¢ nensiM nokazateneM. CtannapTHast popma 3amnucu AeWCTBUTENBHOTO YHCA. OK 03,
dbopma 3anucu Ucnons3zoBanne moaxossiieit GopMbl 3aMUCH JACUCTBUTEIBHBIX YHCEN ISl PEUIeHUs OK 05,
JENCTBUTENIBHOTO Yncia MpaKTUYECKUX 3aJad W NpeacTaBlieHuss JaHHbIX. CTeneHb C paluOHAIbHBIM OK 06,
nokazaresneM. CBoiicTBa crenenu. [IpeoOpa3oBanue BeIpakeHH, COEpKAIINX CTETIEHN OK 07
C pallMOHAJILHBIM MOKa3aTeleM IIK...
Tewma 2.3. Coneprxanne y4eOHOT0 MaTepuasa 2

CrenenHas pyHKIUSA

CrenenHast QyHKIHS C HaTypaJIbHBIM U IIeJbIM Noka3ateneM. E€ cBoiicTBa U rpaduk.
CBoiicTBa U rpadMK KOpHS N-0i CTeNeHn
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Tema 2.4. UppauroHaibHbIe
YpaBHEHUSAN HEPABEHCTBA

Coneprxanue yaeOHOTo MaTepuasa

PemreHne nppaliMOHAIBHBIX YPABHEHUN U HEPABEHCTB

Tema 2.5. Ilokazarenbnble | ComeprkaHue yueOHOTO MaTepraia 2
ypaBHEHHUs U HepaBeHCTBA | [lokazarenbHble ypaBHEHUS! M HEPABEHCTBA
Tewma 2.6. Coneprxkanue y4eOHOro MaTepuasia 2
Jlorapu¢m uncna. Coiictsa | Jlorapupm uucna. JlecaTMYHBIE W HaTypajibHble Jjorapudmel. I[IpeoOpazoBanue
J0rapugpmoB BBIpOKEHUH, COJIEpKAIIUX JIOrapu(pMBbl
Tema 2.7. IlokazarenwpHas | ComeprkaHue yueOHOTO MaTepraia 2
u norapudmuueckas | [lokazatenphnass u  Jsorapudmuyeckas (GyHKIMH, WX CBOMCTBA W rpaduku.
byHKIIH, ypaBHeHus, | Jlorapudmuueckue ypaBHEHUsI U HEPABEHCTBA
HEPAaBEHCTBA
Tewma 2.8. IIpodeccnonasibHO OPHEHTHPOBAHHOE COAep:KaHHe (CoAep:KaHHMe MPHUKJIATHOTO 4
Jlorapudmel B mpupoie MOLYJIs1)
U TEXHUKE [Ipumenenue norapudma. Mctopus pazsutusa marematuku. Jlorapudpmudeckasi cnupaib 2
B mnpupojse. Ee maremarmueckue cBoiictBa. lcronb3oBanue rpagukoB (GyHKIWN IS
WCCJIETIOBAHMS MPOIIECCOB U 3aBUCUMOCTEH, KOTOPbIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3
pa3nuyHbIX 001aCTe HAYKH U PETbHOM KU3HU
IIpakTnueckoe 3ausTue. Jlorapudmbl B pupoie U TEXHUKE. 2
Tema 2.9. Coneprkanne y4eOHOro MaTtepuasia 2
ITpumeHeHne ypaBHEHUH, Hcnonb3oBanue rpagukoB (GYHKUIUN [UIsI pEelICHUS YpPaBHEHHM W JHMHEWHBIX CHCTEM.
CUCTEM U HEPABEHCTB [IpumeHneHue ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHHIO MaTeMaTHYeCKUX 3a/1ay U
K PEILIECHUIO 33/1a4 3a/1a4 U3 pa3NIUYHbIX 00JaCTe HAYKU U pealbHON )KU3HU
IpakTtuyeckne 3ansaTusi. CreneHn U KopHU. CTeneHHas, IMOKa3aTelbHas W 10
norapudmuueckas QyHKINU.
Pa3nes 3 Ilpsimble M NJIOCKOCTH B pocTpaHcTBe. KoopAMHATHI H BEeKTOPHI B IPOCTPAHCTBE 30
Tewma 3.1. Coneprxkanne ydeOHOro MaTepuasia 2
[Tosropenne muanumeTpuu. | OcHoBHbIE (QUTYpbl, (akTel U Teopembl MmuaHuMeTpud. OCHOBHBIE MOHSITHS OK 01
OcHoOBHBIE IIOHATHA | cTepeoMeTpud.  Touka, TmpsMas, IJIOCKOCTh, MpocTpaHcTBO.  [loHsATHe 00 OK 02’
CTEPEOMETPUN aKCHOMAaTHUYECKOM MIOCTPOEHUH CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUH U CIIEJICTBUS U3 OK 03:
HHUX OK 05,
Tema 3.2. Conepxanue yueOHOro MaTepuasa 4 OK 07
[IpsiMbIe ¥ TIIOCKOCTH B3aumHoe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE: MEePECEKAIOIUECs, MapaiebHble U K. ..
B IIPOCTPAHCTBE. | CKpelMBaroImuecs npsmMele. [lapamiensHOCTh MPSAMBIX M TJIOCKOCTEH B MPOCTPAHCTBE:

[TapaynenbHOCTh  MPSMBIX,
OpsIMOM ¥ IIIOCKOCTH,

napajielbHble  MpsSMblE B IPOCTPAHCTBE, MApPaUICNIBHOCTh  TPEX  MNPSIMBIX,
MAPAJUIENBHOCTD MPSIMOM M IUIOCKOCTH. YTUIBI C COHANPABIEHHBIMU CTOPOHAMH, YrOJ
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IUIOCKOCTEN MEXNYy MpsAMBIMH B NPOCTpaHCTBE. [lapainenbHOCTh INIOCKOCTEH: IapaliiesIbHbIE
IIJIOCKOCTH, CBOMCTBA NAapaJUICNIbBHBIX IUIOCKOCTEH. IIpocreiiimme NpOCTpaHCTBEHHBIE
(Gurypsl Ha IJIOCKOCTH: TETPa’Ip, KyO, MapajulelenuIe]], HOCTPOCHUE CeUeHHUH

Tewma 3.3. Copepxanne yaeOHOro MaTepuana 2

[TepnieHIUKYIAPHOCTD IlepneHIUKYNIAPHOCTh MNPSAMOM M IUIOCKOCTU: IEPIECHIUKYISAPHBIE IpSMBbIE B

IPSIMBIX IIPOCTPAHCTBE, IPSMbIC NapajlIeIbHbIE U IMEPIECHIUKYISAPHBIE K IUIOCKOCTH, NPU3HAK

Y TUIOCKOCTEN NEPIEHIUKYIAPHOCTH NPSMON U IIOCKOCTH, Te€OpeMa O IPSIMOM IEepIEHAUKYIAPHON
IIJIOCKOCTH

Tewma 3.4. Coneprxkanue y4eOHOro MaTepuasia 2

Vsl Mexay NpsSMBIMU Yribl B NPOCTPAHCTBE: YroJl MEXAY HIPsIMOM M IUIOCKOCTBIO, ABYTPaHHBIM yrou,

1 TUIOCKOCTSIMU JUHEHHBIA yrojl ABYrpaHHOro yria. [lepneHauKymnsp M HakKJIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 TUIOCKOCTH, PAcCCTOSHHE OT MPSIMON IO IJIOCKOCTH, MPOEKIHs (Urypbl Ha
IUIOCKOCTh. lleprneHauKyasapHOCTh IUIOCKOCTEN: NMPU3HAK NEPHEHAMKYIIPHOCTH ABYX
m10ckocTeil. Teopema o TpEX nepreHuKynspax

Tema 3.5. Conepkanue yueOHOro MaTepuasa 2

Koopaunats! 1 BEKTOpEI Bektop Ha miockoct M B npocTpaHcTBe. CIIOKEHME W BBIYMTAHHE BEKTOPOB.

B IIPOCTPAHCTBE YMHOXKEHHE BEKTOpa Ha uucio. PasnokeHne BekTOopa IO TPEM HEKOMILJIAHAPHBIM
BekTopam. lIpaBuno napamienenunena. Pemenue 3ajgad, CBSI3aHHBIX C IPUMEHEHUEM
IIpaBUJl ACUCTBUI ¢ BeKTOpaMH. [IpsMoyronbpHas cucreMa KOOpAMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa. IIpocreiimue 3agaun B KOOpAUHATaX. YTOJI MEXIY BEKTOpaMHU.
CkansipHO€ TPOU3BEACHHE BEKTOPOB. BpIUuCIEHHE YIIOB MEXIy NPSAMBIMH U
10cKOCTsIMU. KOOpIMHATHO-BEKTOPHBIN METOJ IPU PELIEHUH '€OMETPUYECKHX 3a]a4

Tema 3.6. IIpo¢eccnonaibHO OPHEHTHPOBAHHOE COAEpPKaAHUE (COePKAHME TPUKIIATHOTO 6

[Tpstmble U IIIOCKOCTH MO/LYJIst)

B IIPAaKTHYECKHUX 3a/1a4ax PacnionoxeHne mpsIMBbIX U IUIOCKOCTEM B OKpYyXarolleM Mupe (Ipupojie, UCKYCCTBE, 4
apXHUTEKType, TeXHUKe). Perienne npakTHKO-OpueHTHPOBAHHBIX 331a4
IIpakTHyeckoe 3aHATHE. [IpsIMBbIE M IITOCKOCTH B NPAKTUYECKUX 3a]1a4ax. 2

Tema 3.7. Conepxanue yueOHOro MaTepuasa 2

Pemenwue 3anau. [Ipsmeie Pemrenne 3a1a4 Ha Hax0KJIEHHE T€OMETPUYECKUX BEJINYMH C UCITOJIb30BAHNUEM aIlllapara

U IUIOCKOCTH, KOOPJIUHATHI | BEKTOPHOM anreOpsbl

U BEKTOP
IIpakTnyeckne 3ansatusi. IIpsmble n 1uiockocT B mpocTpaHcTBe. KoopauHatel u 10
BEKTOPHI B IpOCTpaHCTBe. Pemenne 3anay.

Pasnen 4. OcHoBbl TpUroHOMeTpHH. Tpuronomerpuyeckue PyHKIUUH 30

Tema 4.1. Conepxanue yueOHOro MaTepuasa 4
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OCHOBBI TPUTOHOMETPUH

CuHycC, KOCUHYC U TaHI'€HC YHUCJIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHT'€HC
YHUCJIOBOT'O apryMeHra. Tpuronomerpuueckas OKPY>KHOCTb, olpezesieHue
TPUTOHOMETPUYECKHUX (DYHKIIMI YUCIOBOTO apryMeHTa

Tema 4.2 OcHosuble | Conepxanue yaeOHOTo MaTepualia 4
TPUTOHOMETPUUECKHUE [Ipeobpa3oBaHue TPUTOHOMETPUUYECKUX BbIpaskeHUH. OCHOBHBIE TPUTOHOMETPUUYECKUE
TOX/IECTBA (hopMyITbI
Tema 4.3. Coneprxkanue y4eOHOro MaTepuasia 2
Tpuronomerpuueckue Oynkius. lepuognueckue ¢pynkuuu. Tpuronomerpuueckue (yHKIHNU, UX CBOICTBA U
(GyHKLIMH, HMX CBOWCTBa M | rpaduku
rpaduku
Tema 4.4. Copep:xanue yueOHOro MaTepuana 4
Tpuronomerpuueckue Pemrenne  TpuroHomerpuueckux — ypaBHeHMi.  IIpuMepel  TPUTOHOMETPHUYECKHUX
YPaBHEHHUS U HEPABEHCTBA | HEPABCHCTB
Tema 4.5. IIpodeccnonanbHO OPHEHTHPOBAHHOE CcOAep:KaHHMe (CoAep:KaHMe NPHKJIATHOIO 4
Hcnonb3zoBanue MO/1YJIfA)
TPUTOHOMETPUU [IpoBeneHue MpakTUYECKUX pacyeToB Mo ¢GopmyiaaM TpUroHomeTpuu. Vcmonb3oBaHue 2
B npodecCuoOHaNbHOM | rpadUKOB  (YHKIUE Ul  HCCICAOBAHUS TPOIECCOB M  3aBHCHMOCTEH, KOTOpPBIC
chepe BO3ZHUKAIOT MPU PEUICHUH 3a/1a4 U3 APYTrUX YUeOHBIX AUCIUILIUH U PEAbHOM JKU3HH
IIpakTnueckoe 3anaTue. Vcrnonb3oBaHre TPUrOHOMETPUH B TPoPeCCHOHAIBHOM cdepe 2
Tema 4.6. Copep:xanne yueOHOT0 MaTepuana 2
Pemenune 3a1a4 | Tpuronomerpuueckue QyHKINUU, TOXKAECTBA U YPAaBHEHUS
TPUTOHOMETPHUH
IIpakTnyeckne 3aHATHSA. 10

OcHoBbl Tpuronomerpuu. ToxaecTBa. yHKIMU. YpaBHEHUS U HepaBeHCTBa. Pemenue
3a1a4.
KonTpoJubnas pabdora.

OK 02,
OK 03,
OK 04,
OK 05,
OK 06,
IIK...
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Pa3nes 5. MHOrorpaHHUKH U Tesla BpalleHHUs

32

Tema 5.1.
MHoOrorpaHHuku

Copep:xanue yueOHOro MaTepuana

IloHATHE MHOIOrpaHHMKA, OCHOBHBIE 3JIEMEHTBHl MHOIOIPDAHHMKA, BBIIYKIbIE H
HEBBIMYKJIbIE MHOTOIPAHHMKH; pa3BEPTKAa MHororpaHHuka. IIpusma: n-yrospHas
NPU3Ma; TPAaHU M OCHOBAHUS MPU3MBI; IPsIMasi U HAaKJIOHHAs TIPU3MBbI; OOKOBasi U TOJIHAS
IIOBEPXHOCTb npu3Mbl. [lapamnenenunes, NOpsSMOYTOJNBHBIA MApAJLICICHIUINIE] U €ro
cBoiicTBa. [Tupamupia: n-yrompHasi nmupaMuja, TpaHH U OCHOBAHUE MUPAMUIBI; OOKOBas
U TIOJIHAs TIOBEPXHOCTh NUPAMMJbI;, IPABWIBHAA U YCEYEHHAs NUpPaMuja. JJIEMEHTHI
IpU3Mbl U NUPaMUJIbl. BbluncieHue 31€MEHTOB MHOTIOIPAaHHUKOB: pEOpa, QuaroHalu,

YIJIBI

Tema 5.2.
IIpaBunbHBIE
MHOTOTPaHHUKH.

[Tnomans MTOBEPXHOCTH

MHOI'OIrpaHHUKOB

Coneprxkanne y4eOHOro Marepuasia

[IpaBunbHbIE MHOTOIPAHHUKU: MOHATHE NPABWIBHOTO MHOTOIPAHHMKA; IPABUJIbHAS
Mpy3Ma U MpaBWIbHAS MUPAMUIA; MPABUIIbHAS TPEYroibHAs NMUPAMHUAA U MPABUIbHBIN
TeTpa’ap; Kyo. [IpencraBneHue o npaBUIbHBIX MHOTOTPAHHHUKAX: OKTadApP, AOJAEKaAdAp U
ukocadp u ap. Ceuenus npusmbl u nupamujbl.lliomans OGOKOBOW MOBEPXHOCTU U
MOJIHOM TMOBEPXHOCTU MPSMOM MPHU3MBI, IUIOIMIAAL OCHOBAaHUM, TeopemMa O OOKOBOIA
MOBEPXHOCTH TPsIMOM Tpu3Mbl. [Lmomans OOKOBOW IMOBEPXHOCTH W TIOBEPXHOCTH
MpaBWIBHON THpPaMUJbI, TEOpeMa O IJIOMAAXn OOKOBOM TOBEPXHOCTH YCEUEHHOM
MMHPAMU B

Tema 5.3.
Tena BpameHus

Coneprkanne y4eOHOro MaTtepuana

[unuaapudeckas MOBEPXHOCTh, 00Opa3ymoolliue WIHHIPHYECKONH TMOBEPXHOCTH, OCh
HWIMHIPUYECKON moBepxHOocTU. LlunuHap: ocHOBaHUS U OOKOBask MOBEPXHOCTH,
oOpasyromias M OChb, IUIONAAb OOKOBOM M TOJHONH noBepxHocTH. KoHuyeckas
MTOBEPXHOCTh, O0Opa3yroline KOHMYECKONH MOBEPXHOCTH, OCh M BEpIIMHA KOHUYECKON
noBepxHocTu. KoHyc: ocCHOBaHME M BeplIMHA, 00pa3yroliast 1 0Ch, IO OOKOBOH U
MIOJIHOM MOBEPXHOCTU. YCEUEHHBIM KOHyc: oOpa3ylollde M BbICOTA, OCHOBAHUA U
O6okoBas moBepxHocTh.Cdepa u map: HeHTp, paauyc, AUAMETp, MJIOMAAb TOBEPXHOCTH
cdepsl. B3aumHoe pacmnonoxeHue chepbl U IIIOCKOCTH, KacaTellbHas IUIOCKOCTh K
chepe, mmomans chepsl.l300paxkenne Ten BpalleHus Ha IUIOCKOCTH. Pa3BépTka
LWIMH]Ipa U KOHYyca

Tema 5.4.
O0BeMBI u
MOBEPXHOCTEH Tel

ILIOIIAIN

Copep:xanne yueOHOT0 MaTepuana

[Tonsitue 06 06bEMe Tena B mpocTpancTBe. OCHOBHBIE CBOMCTBA 00bEMOB Ten. Teopema
00 00bEME MPSAMOYTOJIFHOTO NapaljieNienuea U CIeCTBUS U3 He€. 00beM MUpaMubl 1
npu3Mbl. O0BEM MIMHApPa, KoHyca. O0bEM mapa u mwiomanb cgepsl. [lonoOHbIe Tena B
npoctpaHcTBe. COOTHOUIEHUSI MEX]Ty MJIOUIAIIMU TOBEPXHOCTEH, 00bEMaMHU 10100HBIX

OK 01,
OK 02,
OK 05,
OK 06
OK 07
IIK...
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ten. CedeHus UMIMHApA (MApaJIeNbHO U NEPIEHIUKYISIPHO OCH), CEYEHHs] KOHYca
(mapanenbHOE OCHOBAaHUIO M IMPOXOASIIEE YEpe3 BEPLIMHY), CEUEHUs Iapa.
MHororpaHH1K, ONKUCaHHBIN OKOJIO chepsl; chepa, BnucaHHas B MHOTOTPAaHHUK WU B
TEJIO BpALLEHUS

Tema 5.5. IIpodeccnoHabHO OPHEHTHPOBAHHOE COAEpP:KaHMEe (COoAep:KaHHe TNPUKJIAJTHOIO 4
JIBuKEeHME B IPOCTPAHCTBE. | MOMYJIfA)
Ceuennss u koMmOuHauuu | CHMMETpPHUSI B MPOCTPAHCTBE: CUMMETPHS OTHOCHUTEIBHO TOYKH, MPSIMOM, IIOCKOCTH. 2
IPOCTPAHCTBEHHBIX GUTYp | DIeMEHTBl ~ CHMMETPUH B NHPaMHIAX,  [apajUle/ieNUANeaX,  MPaBHIbHBIX
B npodecCHOHANBHBIX | MHOTOrpaHHUKaX. CHMMETpHs B TpPUPOJE, AaApXUTEKType, TEXHHKE, B OBITY, B
3aa4ax npodpeccun. Mcnonp3oBaHWE JBHKEHHH B MPOCTPAHCTBE INPU PEIICHUH 3aj]ad.
[TocTpoeHue ceueHnii MHOIOIPaHHUKOB U Tel BpauieHus. Meron cinenoB. KomOunanus
T€J BPALLEHUS U MHOTOTPaHHUKOB. lcronb3oBaHue KOMOMHAIMII MHOIOIPAaHHUKOB U
TeJ BpalleHMsI B IPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4ax
IIpakTuuyeckoe 3aHsTHe. J[BmkeHune B mnpocTpancTBe. CedyeHHUsT W KOMOMHALIUU 2
IIPOCTPAHCTBEHHBIX (pUryp B MpoecCHOHANIBHBIX 3a1auax
Tewma 5.6. Coneprxkanne y4eOHOro Marepuasia 2
Pemenue 3aja4. | Beluncnenue BeaMUuH (JUIMHA, Yrosl, 00beM, IUIOIAAb MOBEPXHOCTH) F€OMETPUUECKUX
MHuororpanHMkd M Tena | puryp, HUCHONB3yd HW3y4eHHble QopMmynsl u  MeToabl. llocTpoeHue ceyeHHid
BpallleHUs MHOTOI'PaHHUKOB METOJIOM CJIE/IOB, BBIIIOJHEHHE (BBIHOCHBIX) IJIOCKUX 4YepTexel u3
PUCYHKOB ITPOCTBHIX O0BEMHBIX (QUTYp: BUJ CBEPXY, COOKY, CHU3Y
IIpakTuyeckue 3aHaTust. MHororpanHuku. Tema BpameHus. J[BukeHue B 10
pocTpaHcTBe. Penenne 3anay.
Pasnen 6. [IpousBoaHas u nepBoodpazHasi PyHKIUH 42
Tema 6.1. Conepxanue yueOHOro MaTepuasa 2
MOHOTOHHOCTh u | [IpoMexXyTKM MOHOTOHHOCTHM (YHKIMH. MakCUMyMbl U MHUHUMYMBI (DyHKUIHUU.
JKCTPEMYMBI ¢Gyskuuy. | Haubospiiee 1 HanMeHblIee 3HaUeHHE (DYHKIMH Ha TIPOMEKYTKE
Touku 3KCTpEMyMa
Tema 6.2. Conepxanue yueOHOro MaTepuasa 4
Ilonstne  HempepsiBHOCTH | HempepwiBHBIC GyHKITHH. MeTOT MHTEPBAJIOB JIJIS PEIICHHUSI HEPABEHCTB OK 01,
yHKIHY. Meron OK 02,
MHTEPBAJIOB OK 03,
Tema 6.3. Coneprkanne yueOHOro MaTeprana 6 OK 04,
[IpounzBoHasl. [IpousBonnas Qynkuuu. ['eomerpuueckuidi M (U3HUECKUH CMBICI IPOU3BOJHOM. OK 07
I'eomeTrpuuecknit u | IIpousBoHble 1eMeHTapHbIX QyHKIMH. DOpMyIIBl HAXOXKAESHUS POU3BOJAHON CYyMMBI, IIK...
buznyeckuit CMBICH | IPOM3BENICHUS U YaCTHOTO (PyHKIUH
IIPOU3BOJHOU
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Tema 6.4. MonotonHocts | Comeprxanue yueOHOTO MaTepraiza 4
byHKINH. Touku | [IppumMeHeHne TNPOWM3BOAHOM K HCCIENOBAHWIO (YHKIMA Ha MOHOTOHHOCTH U
JKCTpeMyMa HKCTPEMYMBI
Tema 6.5. Copep:xanne yaeOHOro MaTepuana 4
Haubonbiee u | Haxoxnaenne HauOONbIIEr0 W HaWMEHBUIETO 3Ha4yeHHs (YHKIUUM Ha OTpe3Ke.
HaUMEHbIIIEe 3Ha4yenus | [IpumeHeHne NpPOM3BOMHON Al HAXOXKACHUS HAMIYYIIErO PEIICHUS B MPHUKIATHBIX
byHKIIIN 3aJ1a4yax, AJs ONpeeNeHUs] CKOPOCTH IMPolecca, 3a1aHHOr0 GopMyJIoi Wil rpag KoM
Tema 6.6. Haxoxnenue | [IpodgeccnoHaIbHO OPHMEHTHPOBAHHOE CoOjep:KaHUe (CoAepiKaHUE TMPHUKJIATHOTO 6
ONTUMAJILHOTO PE3yJIbTaTa C | MOXYJIsI)
MOMOIIBIO TPOU3BOTHON [Ipuknagnpie 3amaud, B TOM 4YHCIE COLUAIBHO-SKOHOMHUYECKOTO M (PHU3UYECKOTO 4
XapakTepa, UX pelieHre CpeICTBAMU MaTEMaTHUeCKOTr0 aHaJIN3a
IIpakTnyeckoe 3ansaTue. Ilpuxiagnpie 3agauyu, B TOM UHKCJIE COLMAIBHO- 2
HSKOHOMHYECKOTO H  (PU3MUYECKOrOo  XapakTepa, WX  peIIeHHe  CPelCTBaMH
MaTEeMaTHYeCKOro aHallu3a
Tema 6.7. Coneprxkanne ydeOHOro Marepuasia 2
[TepBoobpaznas pyHKIUU [TepBooOpasnas. Tabnauia nepBooOpa3HbIX
Tema 6.8. Coneprxkanue y4eOHOro Marepuasia 2
[Inomane KpuBOMMHEWHOW | IHTErpal, ero reoMeTpuyYecKHii W (U3UYECKUd CMbICi. BblumciieHue HWHTErpaia Io
Tpaneuuu. ®opmyna | popmyne Herorona-Jleitbanma
Hrrotona — JleitOnuna
Tema 6.9. Coneprxkanne yaeOHOro Matepuasia 2
ITpumeHneHue npou3BoaHON | Pemenne 3agady Ha mNpuUMEHEHHE NPOU3BOAHOW M HMHTErpaja JUuisi BBIYUCICHUS
U 11epBo0Opa3sHON QYHKINU | (pU3HUECKUX BEIMYMH U ILIOMIAIEH
IpakTuyeckue 3aHATUs. [IpUMEHEHHE TPOM3BOIHONW M TEPBOOOPA3HOW (YHKIHU. 10
Pemenue 3anau.
Pa3nen 7. Teopusi BepoOsITHOCTEH M CTATUCTHKA 32
Tema 7.1. Coneprxanue yueOHOro MaTepuasa 2
[IpencraBieHne JaHHBIX [IpencraBnenne JaHHBIX C MOMONIBIO TaOuuI U nuarpamM. CpernHee apupMeTHdecKoe,
U OIIKCaTeNbHAas CTATUCTHKA | MEAMaHa, HAauOOJbIlee W HAaWMEHbIIee 3HAYCHUS, pa3Max, JUCIEPCHs, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBBIX HAOOpOB
Tema 7.2. Conepxanue yueOHOro MaTepuasa 4

Crnyqaifapie COOBITHSI.
Onepanuu HajJ COOBITUIMU

CrnyyaitHble SKCTIEpUMEHTHI (OMBITHI) U CIy4dailHble COOBITHS. DJIeMEeHTapHble COOBITHS
(ucxonsl). BeposTHOCTh citydaltHOro cOOBITHS. BIM30CTH 4YacTOTBI M BEPOSTHOCTH
coOpiTuii. Ciy4aiiHblEe ONBITBI C PAaBHOBO3MOXKHBIMHM DJIEMEHTAPHBIMU COOBITHSIMHU.

BepOHTHOCTI/I COOBITHI B OIIBITAX C PAaBHOBO3MOKHBIMHA 3JICMCHTAPHBIMHA COOBITHSIMU.

OK 01, OK 02,
OK 03,
OK 04
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Onepanuu Haja COOBITHSMU: TepeceueHne, 00beIMHEHNE, POTUBOIIOJIOKHbBIE COOBITHSI.
Huarpammbl Oitiepa. @opmyia CIOXKEHUS BEPOSTHOCTEH. YCIIOBHAas BEPOSITHOCTD.
YMmHoxxeHue BeposTHOcTed. [lepeBo ciywyaiiHoro skcrnepumeHnta. dopmysna MOIHOU
BeposiTHOCTH. HezaBucumelie coObITHS

Tema 7.3. IIpodeccnoHabHO OPHEHTHPOBAHHOE COAEpP:KaHMEe (COoAep:KaHHe TNPUKJIAJTHOIO

BepositHocTh MOLYJIs1)

B npodeccroHanbHbIX | [lepBuynas o0pabOTKa CTATUCTHYECKUX AaHHBIX. ['paduyeckoe UX MpeaCcTaBICHHE.

3amaqax Haxoxxaenue cpeqHHX XapaKTepHCTUK, HaOmMonaeMbIX TaHHBIX. OIEeHKa BEpOSATHOCTH
cOOBITHS B MPOGECCHOHATBHON NESTEILHOCTH, pelIeHHe MPo(ecCHOHANBHBIX 33/1a4 Ha
BCPOATHOCTDH CO6LITI/I$I, MNPUMCHCHUC CTATUCTHYCCKUX MCTOAOB I PCHICHUA
npodeccHoHaNbHBIX 3a]au.
IIpakTuyeckoe 3ausaTHe. BeposTHOCTH B TPO(heCCHOHABLHBIX 3aa9ax

Tema 7.4. Copep:xanue yueOHOro MaTepuana

DneMeHTH KOMOMHATOPUKH

Kombunatopraoe npasmiio ymHoxenus. [lepectanoBku u paxropuan. Unciao coueTanuii.
Tpeyronbuuk [lackans. @opmyna 6unoma HproToHa

Tema 7.5.
Cepun mociie1oBaTEIbHBIX
UCOBITaHUHI

Copep:xanue yueOHOro MaTepuana

bunapHplii ciydaiiHbli onbIT (MCHbITaHWE), ycnex U Heynada. HesaBucumele
ucneltanusa. Cepusi HE3aBUCUMBIX MCIIBITAaHUM 10 niepBoro ycnexa. Cepus HE3aBUCUMBIX
ucnblTaHui beprynnm

Tema 7.6.

CnydvaiiHple BEIMYUHBI U

Copep:xanne yueOHOTo MaTepuana

Cnydaiinast BenuuuHa. Pacmpenenenue BeposTHOcTel. Jlmarpamma pacmpeerneHusl.
[Ipumeps! pacpesienieHnit, B TOM YHCIie, TEOMETpHUIecKoe M OMHOMHAIIBHOE.

pacnpeneneHusl. . .
MaTeMaTHIecKoe YuciaoBble XAPAKTCPUCTHUKHU  CIIYYAUWHBIX BCIIUMYMUH: MATCMATHYCCKOC OXHUIAAHUC,
. . | AMcriepcuss M CTaHJApTHOE OTKJIOHeHHe. lIpumepbl NpUMEHEHHsT MaTeMaTUYeCKOro
OKUJIaHHE CTy4aitHOM .
OXuJgaHus, B TOM 4YHCIC B 3aJadyaxXx HN3 IIOBCCIHCBHOU KH3HU. Maremarnueckoe
BEJIMYUHBI . e
OXuJaHue OWHApHOW CIIy4ailHOW BeJIMYMHBI. MaTeMaTHUecKoe OKHUIaHHE CYMMBI
CJ'Iy‘I&fIHBIX BenmmunH. MaremaTtudeckoe OXKHNIJAaHUEC U JUCHCPCHA TCOMCTPHYCCKOI0 U
OMHOMHUABHOTO PaCIIpeIeTICHHIM
Tema 7.7. Coneprxanne y4eOHOT0 MaTepuasa

3akoH  OONBIIMX  YHCEN.
HenpepbiBHBIE  CcydaitHbIE
BEJIMUMHBI (pacrpeeseHus)
HopmansHoe
pacnpeneneHue

3aKkoH OOJBIIMX YHCEINl U €r0 pojib B HayKe, IpUpoje U obiecTse. BoiOopouHbIil MeTox
nccnenoBanuil. [IpuMepsl HENPEPBIBHBIX CIyYalHBIX BENIWUYMH. [[OHATHE O IIIOTHOCTH
pacnpezeneHus. 3agadd, NPUBOIAIINE K HOpMalbHOMY pacnpeaeneHuto. llonsarue o
HOPMAaJIbHOM pacipeieIeHun

OK 06
IIK...
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IIpakTHyeckue 3aHATHA. Teopust BEposITHOCTEN U cTaTUCTUKA. Perenue 3anay. 10
IIpomexyTounas arrecranus (JK3amMeH) 12
Bcero: 232
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3. YCJIOBUSA PEAJIN3AIIMMA PABOYEHN TPOI'PAMMBI

3.1. g peaJm3anuy NPoOrpaMMbl JHCHMIIMHBI JOJLKHBI ObITh NPeAyCMOTPEHbI CJIelyIolue
crenuaJbHble MOMEIIEeHHS:

Peanu3zanus nporpaMmsl AUCHUILIMHBI TPEOYEeT HAIMYMsL yUeOHOro KaOMHeTa MaTeMaTHKH.
Texnudeckue cpencTBa 0OyueHHUS:
- KOMIUIEKT YepTEKHOT0 00OpYyIOBaHUSA M MPUCIOCOOIEHUN ISl LIKOJBHOM JTOCKH (TPEYrOJIbHUK,
TPAHCIIOPTUP, LIUPKYJIb, IUHENKA);
- MOJENHU Ui U3YyYeHHs] F€OMEeTPUYECKUX (QUryp (YacTd LEJOro Ha Kpyre, TPUIOHOMETPUYECKUN
KpYT, CTepeoMeTprudecKuii Habop, HAOOPBI TEOMETPHUECKUX MOJIENIe U (PUTYp C pa3BEPTKON).

3.2. UudopmanuonHoe odecriedeHne 00yueHust

1. ins peanm3anuu mporpaMmmbl OMOIHOTEYHBIN (OHA 00pa30BaTENBHON OpraHU3aAlUHU JTOJIKEH
UMETh TICYaTHBIE W/WIM JJIEKTPOHHBIE 00pa3oBaTeNbHbIE ¥ HWH(POPMALMOHHBIE PECYpPCHI,
PEKOMEH/IOBAaHHBIE NJIsl KCIIOJIb30BaHUS B 00pa30oBaTEIbHOM IIpOLIeCCe, HE CTaplle MATH JIET C
MOMEHTA U3/IaHus:

OcCHOBHBIEC HCTOYHUKHU:

1. bammakoB M.M. Marematuka [Tekcr]: Yueb. mis cryn. yupexaenmii CIIO / M.U.
BamimakoB. — 2-e u3n. - M.: Akanemus, 2024. - 288 c.

2. bammakoB M.M. MaremaTnka: anrebpa ¥ Hadala MaTeMaTHYeCKOTO aHajIH3a, T€OMETPHS
[Texer]: Yue6. mns cryn. yupexaenuit CI1O / M.U. bammakos. — 4-e u3a., ctep. - M.:
Axanemus, 2017. - 256 c. - (I10). - pekomennoBano ®I'AY «DHUPO» B kavyecTBe yueOHUKA
peruct. Homep peil. Ne 405 ot 19.08.2015

3. bammakoB M.M. MaremaTuka: anredpa U Hauaiaa MaTeMaTH4YeCKOTO aHAIN3a, TEOMETPHS:

3amaunuk [Tekct]: Yueb. mocobue mist crya. yupexaenuit CI10O / M.U. bammmakos. — 4-¢
u3a., ctep. - M.: Axkanemus, 2017. - 416 c. - (I1O). - pekomenoBano ®I'AY «OHUPO» B
KadecTBe y4eb. mocobusi peruct. Homep peir. Ne 553 ot 25.12.2015

DJIEeKTPOHHBbIE U3TAHUS

1. Bcepoccuiickue uHTepHeT-omumnuansl. - URL: https://online-olympiad.ru / (mara
obpamenusi: 12.07.2022). - TekcT: 27eKTPOHHBIH.
2. Emunas  komtekuust 1MdpoBeIX  oOpas3oBaTenbHbIX pecypcoB. - URL: http://school-

collection.edu.ru (mara obparmenus: 08.07.2022). - TeKCT: 3JIEKTPOHHBIH.

3. Undopmannonnas cucrema «EnnHoe okHO JjocTyma K o0pa3oBaTenbHbIM pecypcam». - URL:
http://window.edu.ru/ (mara o6pamienus: 02.07.2022). - TekcT: 3CKTPOHHBIH.

4. Hayunas snektponHas 6ubiunoreka (HOB). - URL: http://wwwe.elibrary.ru (nata odparmienus:
12.07.2022). - TeKcT: 31MeKTPOHHBIH.

5. OtkpeiThIii KOUTeK. Maremaruka. - URL: https://mathematics.ru / (mara oGparenus:
08.06.2022). - TekcT: 3MeKTPOHHBIH.

6. IToBropum maremaruky. - URL: http://www.mathteachers.narod.ru / (mara oOpamieHwus:
12.07.2022). - TekcT: 37€KTPOHHBIA.

7. CrnpaBOYHUK o MaTeMaTUKe TUISt IIKOJIbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.ntm / (mata oOpamenus: 12.07.2022). - Tekcr:
JJIEKTPOHHBIN.

8. Cpennsis maremarmueckas wuHTepHeT Imkona. - URL: http://www.bymath.net/  (mara

obpamenusi: 12.07.2022). - TekcT: 37eKTPOHHBIMH.
9. ®ecnepanpubiii moptan «Poccuiickoe obOpasosanme». - URL: http://www.edu.ru/ (mara
obpamienusi: 02.07.2022). - TekcT: 37eKTPOHHBIH.
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denepanbHbIi HEHTP HHGOPMAIMOHHO-00pa3oBaTebHBIX pecypcoB. - URL: http://fcior.edu.ru /
(mara obpamenus: 01.07.2022). - TekcT: 37eKTPOHHBII
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4. KOHTPOJIb 1 OHEHKA PE3YJIbBTATOB OCBOEHMUSA YYEBHOTI'O ITIPEJIMETA

KoHTpoJsib U olleHKa pe3ylbTaTOB OCBOCHMs 00Ie00pa30BaTeIbHON AUCHUIUIMHBI PACKPBIBAIOTCS
yepe3  JUCUUIUIMHAPHBIE  PE3yJbTaThl,  HaIlpPaBJICHHBIC dbopMupoBaHnue  O0OIIUX U
npodeccnoHaNbHBIX KOMIETEHIIUN MO pa3/iesiaM U TeMaM CoJIep)KaHus yueOHOro MaTrepuarna.

Ha

Oo6masi/mpogeccuoHanbHAS Pa3zgen/Tema Tun OIICEHOYHBIX
KOMIIE€TEHI[HS MepONPUsITUSI
OK 01. Bwioupare cmocoosr | Tema 1.1, 1.2I1-0/c6, 1.3, | TectupoBanue
pelieHus 3agau | 1.4I1-o/c, 1.5I1-o/c, 1.6. YcTHBIN ompoc
npodecCuOHAITBHON Temer 2.1- 2.7, 2.8 Il-o/c, | MaremaTu4ecKkuii JUKTaHT
NESATENIbHOCTH — MPUMEHUTENbHO | 2.9. [IpencraBnenue
K pa3JIMYHbIM KOHTEKCTaM Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3yabTaTOB MIPAKTUYECKHUX
3.7. pabor
Temer 4.1 - 4.4, 4.5I1-o/c, | KonrponbHas pabota
4.6. Brimonnenue 3aJlaHul
Temsr 5.1, 5.2, 5.311-0/c, | mpoMeKyTOYHOM
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,
7.4-7.17.
OK 02. Hcnons3oBare | Tema 1.1, 1.211-o/c, 1.3, | TecrupoBanue
COBpeMEHHBIC cpencTBa mowmcka, | 1.4I1-o/c, 1.511-o/c, 1.6. YCTHBIN ompoc

agaign3za U uarepnperanuu | Temsr 2.1- 2.7, 2.8 Il-o/c, | MareMaTnueckuii TUKTAHT
nH(popmanuu, 2.9. [Ipencrasnenue
u uHpopmannonnsie | Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3yabTaToB MNpaKTHYECKUX
TEXHOJIOTUU I  BBITIONHEHUs | 3.7. pabort
3a1a4 npodeccuonanbHoit | Temsl 4.1 - 4.4, 4.511-o/c, | KonrpoabHas pabora
JIESITETbHOCTH 4.6. Brinosninenue 3aJaHul

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

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

Temsr 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. [TnanupoBats | Tema 1.1, 1.2IT-o/c, 1.3, | TectupoBanue
u peanu3oBbiBaTh cobOctBeHHoe | 1.411-o/c, 1.5I1-o/c, 1.6. VYcTHbIH onpoc
npodeccuoHanbHOE Temsr 2.1- 2.7, 2.8 I1-o/c, | Marematuyeckuii TUKTAHT
n JIMYHOCTHOE pasButue, | 2.9. [Ipencrasnenue
MPEANPUHUMATEIBCKYIO Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3yabTaToB MNPaKTHYECKUX
NEATENBHOCTh 3.7. pabor
B mnpodeccuoHanbHoil cdepe, | Temsl 4.1 - 4.4, 4.511-0o/c, | KonrponbHas pabora
HUCIIO0JIb30BaTh sganusa | 4.6. Brmonaenne 3aJaHuH
no ¢uuancoBoit rpamotHocTH | Temsl 6.1 - 6.5, 6.6I1-0/c, | mpomexyTouHON
B Pa3sIWYHBIX  KU3HEHHBIX | 6.7-6.9. aTTecTaIuu
CUTYaIUIX Temur 7.1, 7.2, 7.3I1-0/c,

74-7.7
OK 04. Oddextusno | Tema 1.1, 1.2[T-o/c, 1.3, | TectupoBanue

¢IIpodeccuoHaabHOE OPUEHTUPOBAHHOE COIEpIKaHME (COMEpKaHUE TIPUKIIATHOTO MOJTYJIS)
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B3aUMOJICHICTBOBATh M pabOTaTh
B KOJJIEKTUBE U KOMAaHJIE

1.411-o/c, 1.5I1-0/c, 1.6.
Temur 4.1 - 4.4, 4.5I1-0/c,
4.6.

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

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

VYcerHblil onpoc
Maremarudeckuii TUKTAHT
[IpencraBnenue
pe3yabTAaTOB MPAKTUYECKUX
pabor

KonTponbHas padbora

6.7-6.9. Brmmonaenue 3aJaHuNA
Temsr 7.1, 7.2, 7.311-0/c, | mpOMeEKYTOUHOM
14-7.7 aTTeCcTaluu

OK 05. OcymectBusare yctayto | Tema 1.1, 1.2I1-o/c, 1.3, | TecrupoBanmue

U IMUMCbMCHHYIO KOMMYHUKAIIUIO

1.411-o/c, 1.5I1-0/c, 1.6.

VYcerHblii onpoc

Ha TrocyJapCcTBeHHOM  si3bike | Temwr 2.1- 2.7, 2.8 II-o/c, | Marematnueckuii JUKTAHT
Poccuiickoii Odenepanun | 2.9. [Ipencrasnenue
C y4eTOM ocobennocreit | Temsr 3.1 - 3.5, 3.611-0o/c, | pe3ynbTaToB NPAKTHYECKUX
COLIMAJIBHOTO 3.7. pador
U KyJIbTYpPHOTO KOHTEKCTa Temsr 4.1 - 4.4, 4.511-0/c, | KonTponbhas paboTa
4.6. Brmosigenue 3aJaHUNA
Temsr 5.1, 5.2, 5.3I1-0o/c, | mpOMEKYTOUHOM
5,4, 5.5I1-o0/c, 5.6 arTecTaluu
OK 06. ITposiBnsaTs rpakaancko- | Tema 1.1, 1.2I1-o/c, 1.3, | TecrupoBanwme

MaTPUOTUYECKYIO nosuiuto, | 1.4I1-o/c, 1.511-o/c, 1.6. VYcrHblii onpoc
JIEMOHCTPHPOBaTh  oco3HaHHOe | Temwr 2.1- 2.7, 2.8 Il-o/c, | MaremaTuueckuii JUKTAHT
MOBE/ICHUE Ha ocHose | 2.9. [Ipencrasnenue
TPaJULIMOHHBIX Temsr 4.1 - 4.4, 4.511-0/c, | pe3yabTaTOB MPaKTHYECKUX
o0111eYeI0BEYECKUX IIeHHOCTeH, | 4.6. pador

B ToM umcine ¢ yderom | Temwr 5.1, 5.2, 5.3I1-o/c, | KonTponpHas pabora
rapMOHU3aLUU 5,4, 5.511-0/c, 5.6. Brinmonnenue 3aJaHui
MEKHAITOHAJIbHEBIX Temer 7.1, 7.2, 7.311-o/c, | mpoMexXyTOUHOM

U MEXPEIUTHO3HbIX OTHOIEHUH, | 7.4 - 7.7 aTTecTaluu

MIPUMEHSTh CTaHJIAPThI

AHTUKOPPYILMOHHOIO

MTOBE/ICHUS

OK 07. CopeiictBoBats | Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBanue

COXPAaHEHHUIO okpyxaromeit | 1.4I1-o/c, 1.511-o/c, 1.6. YcTHBIN onpoc

cpensl,  pecypcocoepexxenuto, | Temsr 2.1- 2.7, 2.8 II-o/c, | MaTematuueckuii JUKTAHT
MIPUMEHSITh 3HaHus | 2.9. [Ipencrasnenue

00 U3MEHEHUU kimumara, | Temsr 3.1 - 3.5, 3.6I1-0o/c, | pe3ynbTaToB NPaKTHYECKUX
MIPUHIIMIIBI oepexximmBoro | 3.7. pabor

IIPOU3BOJICTBA, spdextuBHo | Temsr 5.1, 5.2, 5.3[1-o/c, | Konrponbnas pabora

JENCTBOBATh B YpE3BBIYANHBIX
CUTYyaLUAX

5,4, 5.5I1-o0/c, 5.6.
Temsr 6.1 - 6.5, 6.6I1-0/c,
6.7-6.9

Brmonaenne 3aJaHuH
IIPOMEKYTOUHOU

aTTecTaln

IIK...

IT-o/c
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