YACTHOE NPO®ECCUOHAJIBHOE OFPA3OBATEJIBLHOE YUYPEK/IEHUE
«TAJTBHEBOCTOYHBIN COMUAJIBHO-TEXHUYECKH N KOJLTEIK»
(UMOY JIBCTK)

PACCMOTPEHO YTBEPXKJAIO
Ha 3acenanuu [lemarornueckoro copera Hupextop UIIOY JIBCTK
ITporokon Ne 2 ot «15» uronst 2026r. [Tpuxa3z Ne 007-06-2026 ot «16» utonst 2026 r.

Ceegenna 06 anexTpoHHON nognuck

Noagnucano: YepHenko Anna
MuxaiinosHa

AomKHOCTB:  AMPEKTOp

Nonesosarens: achernenko

0: YNIoY IBCTK

ANUCAH LUCDPOBO 10
DN IOneoes26788, CrAnCS
0EH6303132, OPH=1153500000411, UkK=
250806680408, C=RU, S=25 Mpnvopckuii kpai, L

ZAPGEHbE, STREET="GABOACKAR 527 0=

4NoY ABCTK, CN=4NOY ABCTK, T=ANPEKTOP,
G=/ AﬂﬂA MMXAMJ‘\DEHA SN= HEPHEHKO
menTa

o % s aeTopow
ﬂ zuzs 03 24 15: 50 52 10 oo
oxit PDF Reader Bep

PABOYAS ITIPOTPAMMA OBIIEOBPA3OBATEJBHOM I[I/ICIII/IHJII/IHI)I

O 11 MATEMATHUKA

cpemHero npodheccuoHaTLHOTO 00pa30BaAHMS
10 IPOrpaMMe TIOJITOTOBKH criermainiucToB cpeanero 3eeHa (ITIICC3)
40.02.04 «<FOpucnpyaeHumsny

Kpamuduxarms:

FOPUCT

®opma 00yuyeHHs: OuHast

HopmaTusHsI# cpok 00ydeHus:

2 roga 10 mecsmieB Ha 6a3e OCHOBHOTO 00Iero 00pa3oBaHus

2026



COJEP)KAHUE

. OBIIASI XAPAKTEPUCTHUKA PABOYEN TPOTPAMMBI
OBIIEOBPA3OBATEJIbHON JUCIAILJIMHBI

. CTPYKTYPA U COAEPKXAHUE

OBIIEOBPA3OBATEJIbHOM JUCIATIJIMHBI

. YCJIOBUA PEAJIMZALIUU ITPOI'PAMMBI

OBIIEOBPA3OBATEJIbHON JUCHUILIAHBI

. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUA

OBIIIEOBPA3OBATEJBHOM JUCHUILJINHBI



1. OBIIIASI XAPAKTEPUCTUKA PABOYEH ITPOI'PAMMBbI
OBIIEOBPA3OBATEJIbHOM JUCITUTIINHBI
1.1. MecTo 1MCUHMIIMHBI B CTPYKTYpe o0pa3oBaTteabHoil nporpammsel CIIO:
O6mieoOpazoBarenbHas AUCHHUIUIMHA «MartemaTuka» SBISIETCS 0053aTeNbHON YacThIO
00111e00pa30BaTeIHPHOTO MUKJIA 00pa3oBaTebHONW Tporpammbl B cootBeTcTBUU ¢ OT'OC CIIO
1o 40.02.04 «¥OpucnpyneHius»

1.2. LHeaun u nuianHupyembie pe3yabTaThl 0CBOCHHUS TUCHUILINHBI:
1.2.1. Heap AUCHUILIHHBI

Copmepxanre  mporpaMmbl  00IIE00pa30BATENBbHOM  MTUCHUIUIMHBI  «MaTeMaTHKa
HaIpaBJICHO Ha JOCTHKEHUE pe3yIbTaToB ee U3yUCHUS
B coorBercTBUM ¢ TpeboBanusiMu ®I'OC COO c yderom mpodecCHOHATBLHON HampaBIEHHOCTH
droc CIIO. [TpuopuTeTHHIMU LEIAMHA o0ydeHus MaTeMaTUKe
Ha 0a30BOM YPOBHE SIBJISTIOTCS:

dbopMUpOBaHHE  LIEHTPAJIbHBIX  MaTeMaTHYEeCKMX  MOHATHH  (YUCIO,  BeJIMYMHA,
reoMerpuueckas  ¢urypa, TEpeMEHHas, BEPOSTHOCTb,  (QYHKIHs), OOECHEeUNBAIOIINX
IPEEMCTBEHHOCTh U NEPCIIEKTUBHOCTh MaTEMaTHYECKOT0 00pa30BaHus 00yYaoLIXCS;

MOJIBEICHUE O0YYaroIUXCs Ha JIOCTYIIHOM JUIsI HUX YPOBHE K OCO3HAHHUIO B3aUMOCBS3H
MaTeMaTHKH u OKPY’KaIOIIEeTOo MUDpa, NOHUMAaHHE MaTeMaTUKH
KaK 9acTH 00IIei KyJIbTypbl YeJIOBEUECTBA;

pa3BUTHE  MHTEUIEKTyaJIbHBIX M  TBOPYECKUMX  CIOCOOHOCTEM  oOyuarommxcs,
NI03HABATEILHOW aKTUBHOCTH, MCCIIEIOBATEIBCKIX YMEHUH, KPUTHYHOCTH MBIIIJICHHS, HHTEpeca K
U3YYEHUIO MaTEMaTHKU;

dbopmupoBanue GyHKIIMOHATIHLHOW MAaTeMaTUYECKOW T'PaMOTHOCTH: YMEHHS pacro3HaBaTh
MaTeMaTHYeCKue aCIIeKThI B peabHBIX KU3HEHHBIX CUTYaIUAX
u npu W3Y4YCHHUH JIPYTHX JUCLUTUINH, NPOSIBICHUS 3aBUCUMOCTEH
U 3aKOHOMEpHOCTEH, (HopMyTupoBaTh UX Ha S3bIKE MAaTEMAaTHKH M CO3/1aBaTh MaTeMaTHUYECKHUE
MO/IEIH, MPUMEHSTh OCBOCHHBIH MaTeMaTHYeCKUI ammapar
JUIL pEIIeHHus TPaKTHKO-OPHEHTUPOBAHHBIX 3a1ad, 3ajad NpoQpecCHOHATBHON JEATeNbHOCTH,
WHTEPIPETHUPOBATH U OIIEHUBATH TIOJTYYCHHBIC PE3YIIbTATHL.

1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOECHHUSI 001I€00PA30BATEJbHOM IWCHUILUIMHBI B
cootBeTcTBHHU ¢ PI'OC CIIO 1 Ha ocHOBe PT'OC COO

O6mme  xommereHuuu  (mamee — OK) wu mpodeccuoHanbHble  KOMIETECHIMU
(mamee — IIK) ®I'OC CIIO B COOTHECEHMH C JUYHOCTHBIMU, METANpPeIMETHBIMU
U TpeIMETHBIMH  pe3yibTaraMu  oOydeHuss 0Oa3oBoro  ypoBHsS (mamee —  IIPO)

@I'OC COO npencrasieHsl B TadHIIE:



Koa u HauMeHOBaHHE

PesyabTaTsl 00yyeHus

popmupyembIx
KOMIIeTEeHIIt O6urne JAucnuninHapHbie
OK 01. Bribupats criocoObI | JINUHOCTHBIE  pe3yNbTaThl  NOJDKHBI — oTpaxkath | [IPG1. Bmamenue meromamu moKa3aTeNbCTB, alTOPUTMAMHU

pelieHus
npodeccuoHaNbHOMI

3a1a4

ACATCIIbHOCTH
MMPUMCHHUTCIILEHO
K Pa3JIMYHbIM KOHTCKCTaM

B YaCTH: TPYJOBOTO BOCIIUTAHUS:
- TOTOBHOCTh K TPYIy, OCO3HAaHUE IICHHOCTH
MacTepCTBa, TPYAOITIO0UE;

aKTUBHOM

- T'OTOBHOCTB K JACATCIIBHOCTH

TEXHOJOTUYECKOW U COLIMAJIbHOM HAaIpPaBIECHHOCTH,

CIIOCOOHOCTh MHULUUPOBATH, IUTAHUPOBATh
u CaMOCTOSITEJIBHO BBIITOJIHSTh TaKyro
NEeSATEIbHOCTb;

- HUHTEpeC K pa3IMYHbBIM chepam

npoheccCHoHaNbHOM e TEIbHOCTH.
MeranpeameTHbIe pe3yabTaThl TOJKHBI OTPAXKaTh:

OBnanenne YHUBEPCAIbHBIMU Y4eOHBIMU
MIO03HABATEIbHBIMU JACHCTBUSIMH:

a) 6a30BBIC JTIOTUUECKHUE ICUCTBUS:

- CaMOCTOSITEIIBHO (dhopMynupoBathb
U aKTyaJu3MpoBaTh IpobiieMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

- yCTaHaB/IMBaThb  CYIIECTBEHHBIM  IpU3HAK

WIA OCHOBaHWS JUISl CPaBHCHUs, KiacCU(PUKAIUH
H 0000IIIeHN;
- ONpeneNATh LEH

napaMeTpbl U KPUTCPHUU UX JOCTUIKCHUSA

JACATCIIBHOCTH, 3aJaBaTbhb
- BBIABJATL 3aKOHOMCPHOCTH HW IIPOTUBOPCUUSA
B paCcCMaTpUBACMBIX SABJICHUAX,

- BHOCUTb KOPPCKTUBLI B JACATCIIbBHOCTb, OLICHHUBATDH

pewieHus 3a1ad; yMeHue (OpMyJIMpOBaTh ONpEAEICHuU,
AKCHOMBI

U TEOpEMBbl, NPUMEHATh HUX, NPOBOJUTH JOKa3aTEJIbHBIE
paccyKIeHHUs B XOJI€ PELICHUS 3aay;

[1P62. YMmeHue onepupoBaTh MOHATHSIMH: CTEIIEHb YMCIIA,
BBITOJIHSATD

norapupm BBIYHCIICHHE

3HAa4YCHUHN

YUCIIa; YMEHHE
U 1[peoOpa3oBaHUsl  BBIPAXKEHUH €O
jgorapupmamu, npeoOpa3oBaHUs JAPOOHO-PALIMOHAIBHBIX
BBIPAKCHUI;

[1P63. YMeHue omepupoBaTh MOHATUSAMH: pallMOHAJIbHBIC,

CTCIICHAMH n

UppalrvoHaIbHbIE, NoKa3aTeJbHbIE, CTETICHHBIE,
JorapupMUUECKUe, TPUTOHOMETPUYECKHUE YpaBHEHHUS U
HEPaBEHCTBA, MX CHCTEMBI;

[1P64. VYwmenue byHKIMS,
HEeMpepbIBHAs (PYHKIMS, TPOU3BOAHAS, IepBooOpaszHas,
OIpENIEICHHBI MHTETPal; YMEHUE HAXOAHUTh TPOHU3BOIHBIC
DIIEMEHTAPHBIX  (DYHKIUH,  HMCHONB3ysl  CIPaBOYHBIE

MaTCpHraJibl; UCCIICAOBATH B HpOCTCﬁMHX clrydasax (I)yHKI_II/II/I

ONEPUPOBATH  MOHITUSAMM:

Ha MOHOTOHHOCTBS, HaxXoaAuThb HAHOOJIBIIINE

U HauMeHbIIWE 3HaYeHHs (YHKIHHA; CTPOUTH TpapuKu
MHOTOYJICHOB C HCTIOJIb30BAHUEM anmapaTta
MaTeMaTHYECKOTO aHaJIH3a; MPUMEHATH MPOU3BOIHYIO TPH
penIeHun 3a1a4

Ha IBMXKCHHUC, pCIIaTh MPAKTUKO-OPUCHTHPOBAHHBIC 3a1a4n




COOTBETCTBUE PE3yJIbTATOB ILEJISM, OIICHUBATH
PUCKH TIOCTICICTBHIA JIEATSIILHOCTH

0)0a30BbI€ UCCIIEAOBATEIIbCKUE ACHCTBUS:

- BJAJICTh HABBIKAMH Y4YCOHO-HMCCIIEI0BATEIHCKOM
Y TIPOCKTHOM JeSITeTbHOCTH, HABBIKAMH Pa3peIICHHSI
npo0Jem;

- BBIBIATH  NPUYMHHO-CIEJICTBEHHBIE  CBS3H
U aKTyaau3upoBaTh 3aJady, BBIABUTATH THIIOTE3Y
ee pelieHus,

JJI1 JOKa3aTCiIbCTBA CBOUX yTBCp)KI[GHHfI, 3a1aBaTb

HAaXOJUTh apryMEHTBI
IapaMeTpsl U KpPUTEPUU PELLICHNUS;

- AHAIM3UPOBATH IIOJIyYEHHBIE B XOJE PEIICHUS
3a1a4u
UX JOCTOBEPHOCTD,

pe3yabpTaTbl, KPUTUYECKH  OLICHMBATb
[IPOTHO3UPOBATh HU3MEHEHHE
B HOBBIX YCJIOBUSX;

pa3pabarbIBaTh IUIAH pelIeHHs TPOOIEMbI C YIETOM
aHanusa
Y HEMaTepHUaJIbHBIX PECYPCOB;

- YMETb IIEPEHOCUTh 3HAHUSA B II03HABATEIIbHYIO

HUMCIOIIIUXCA MaTCpHraJIbHBIX

U TIPAKTUYECKYI0 001aCTH KU3HEACSITEIbHOCTH;

- yMeTh WHTETPHPOBATh 3HAHWS W3 Pa3HBIX
MPEAMETHBIX 00J1acTel;
- BBIJIBUTaTh HOBBIE WJIEH, npejiaraTh

OPHUT'MHAJIBHBIC MMOAXOAbI U PCHICHUA

Ha HauOOJIbIINE ¥ HAMMEHBIINE 3HAYCHHS, HA HAXOXKICHUE
MYTH, CKOPOCTH U YCKOPEHHS,

[1PGS. YMeHue omepupoBaTh MOHATHUAMH: pallMOHAIbHAS
byHKIMSA, MoKazarenbHass (QyHKUHUS, CTENEeHHas (QYHKIMS,
norapupmMudeckas byHKIHS, TPUTOHOMETPUIECKHE
byHKIMKH, 00paTHBIE (YHKIIUUA;, YMEHHUE CTPOUTH T'pauKu
W3YYEHHBIX  (DYHKIIMIA, rpadbuku  Opu
U3yUYEHHUH MPOLIECCOB U 3aBUCUMOCTEH, MIPU PELICHUH 33134

HUCIIOJIB30BAThb

U3 JIpYyruX Y4eOHBIX MPEeIMETOB W 3aJady W3 PeabHOM

KU3HH;, BBIpAXKATh (QOPMYJIaMU 3aBUCUMOCTH MEXKIY
BEJIMYUHAMU;

[1P66. YMeHnue pemath TEKCTOBbIE 3a/1a4 pa3HbIX TUIIOB (B
TOM 4YMCJI€ Ha MPOLEHTHI, JOJU M YacTH, Ha JABHIKCHHE,

pa60Ty, CTOMMOCTb TOBApOB KW YCIIYI, HAJOI'H, 3aJla4u U3

o0nacTd  ympaBieHMs  JHMYHBIMHU M CEMEHHBIMHU
¢uHaHCAMM);  COCTaBNIATh  BBIPAXKEHHUS,  YpaBHEHHUS,
HEPaBEHCTBA U HX CHUCTEMBbI [0 YCIOBHUIO 3aJadyH,
UCCIEA0BATh  IIOJIyYEHHOE  PEIICHWE W OLECHUBATh
IIPaBJONOI00HOCTh PE3yJIbTaTOB;

[1P67. VYwmeHue onepupoBaTb TIOHATUSMU: CpEIHEE

apudMeTHuIecKoe, MeIuaHa, HauOOoJbIlee W HaWMMEHBIICE
3HAYEHMs, pa3Max, IUCIEPCUs, CTaHAApTHOE OTKIOHEHHE
YHCIOBOrO0 Habopa; yMEHHE U3BIEKaTh, HHTEPIPETUPOBATD
uHbOpMaIlMIO0, TPEACTaBICHHYI0O B  Tabnumax, Ha
quarpammax, rpadukax, OTpaXkarollyo CBONCTBA peaTbHBIX
NPOIIECCOB W SIBJICHUW; MPEICTaBIATh HH(POPMAIHIO C
MMOMOIIBIO Ta0IuIL 51

JUarpamm; HCCIIEI0BaTh

CTaTUCTHUYECCKUEC JaHHBIC, B TOM YHUCJIIC

C IPUMCHCHHUEM l"pa(bI/IT-IeCKI/IX MCTOOOB M DJJICKTPOHHBIX




CPEJICTB;
[1PG8. YMmenue onepupoBaTh MOHATUSIMU: CIIYYANHBIA OMBIT
U Clly4ailHoe COOBITHE, BEPOSTHOCTh CIIYYatHOTO COOBITHS,
YMEHHE BBIUHUCIATH BEPOSITHOCTh C  HCIOJIH30BAHHEM
rpauuecKux METOJO0B; MPUMEHATh (HOPMYJIBI CIOKEHHUSI U
YMHOXKEHUSI BEpPOSTHOCTEH, KOMOMHATOpHbIE (aKThl U
dbopMyInbl MpU pelIeHUuH 3a7]ad; OIEHUBATH BEPOATHOCTH
pealbHBIX COOBITHIA; 3HAKOMCTBO
CO CIyyallHBIMH BeJIMYMHAMHU; YMEHHE TPUBOIUTH
NpUMEphl  TIPOSBJICHHSI 3aKOHA OOJNBINMX 4YHCEN B
MIPUPOTHBIX

1 OOIIIECTBEHHBIX SIBJICHUSX;

ITPG9. Ymenue omepupoBaTh MOHATHUAMH: TOUYKA, MpsMas,

MJIOCKOCT, MIPOCTPAHCTBO, JByTpaHHBIN yToll,
CKpEIIHUBAIOIINEecs npsiMbIE, napayuienbHOCTh u
NEPIEHIUKYISIPHOCTD MPSIMBIX

U IUIOCKOCTEH, Yoyl MeXAy IPSMbIMH, YTOJ MEKIY NPSIMON
U IUIOCKOCTBIO, YTOJI MEKIY IUIOCKOCTSMM, PACCTOSHUE OT
TOYKM JO IUIOCKOCTH, pPAacCTOSHUE MEXIY MpsIMbIMHU,
paccTosiHue MEX]y IUIOCKOCTSMM; YMEHHE HCIOIb30BaTh
OpU pELIeHUW 3a/lad HU3y4YeHHble (aKThl M TEOpPEMBI
IUIAHUMETPUH; YMEHHE OLIEHWBAaTh pa3Mepbl OOBEKTOB
OKPY’KaIOIIEro MUpa;

[TP610. YMeHue onepupoBaTh NOHATUSIMH: MHOTOIPAaHHUK,
CeueHHe MHOTOrpaHHMKa, KyO, Mapajulesienures], npu3ma,
nupamuia, Gurypa M MOBEpPXHOCTh BpallEeHUs, MINHJD,
KOHyC, 1miap, cdepa, cedeHuss (QUrypsl BpalleHus,
IUIOCKOCTh, Kacamomiasicss cdepsl, IIIMHAPA, KOHYCA,
IUIONIa/lb TIOBEPXHOCTH MUPaMHIbl, MPU3MBI, KOHYcCa,




WIMH/IPA, TJIomans chepbl, 00beM Kybda, IpSIMOYTOIbHOTO
napajuleJienunena, NUpamMHUAbl, OPU3MBIL,  LWIMHJpA,
KOHyca, IIapa; yMEHHEe u300paxkaTb MHOTOIPaHHUKH
U TOBEPXHOCTHU BpALICHMS, HMX CEYEHHs] OT PYKH, C
MIOMOUIIBI0 YEPTEKHBIX HMHCTPYMEHTOB M DIJIEKTPOHHBIX
CPEICTB;  yYMEHHE  pAclo3HaBaTb  CHUMMETPUIO B
IIPOCTPAHCTBE;  YMEHUE  paclo3HaBaTb  IPABHJIbHBIC
MHOT'OTpaHHMKW;

[1P611 VYwmenue onepupoBaTh TMOHATHIMU: JIBUXKEHUE
B TPOCTPAHCTBE, NOAOOHbIE (UTYpbl B TPOCTPAHCTBE;
HCIIOJIB30BAaTh OTHOIICHHWE IUIOIIANEH IOBEPXHOCTEN U
00BeMOB MOAOOHBIX GUTYp MPH PELICHUU 33]1aY;

[IP612. YMeHHE BBIYHCIATH TE€OMETPUUYCCKHUE BEIIMYHHBI
(MHa, yroj, miom@anb, o0beM, MJIOLIAJb MOBEPXHOCTH),
UCTIONb3Ys U3yYeHHbIE (POPMYJIIBI U METO/IBI;

[1P613. YMeHnue onepupoBaTh NOHATHAMMU: MPSIMOYTOJIbHAS
CUCTEMa KOOpAMHAT, KOOPAMHATBl TOYKH, BEKTOp,
KOOpJMHATBl BEKTOpAa, CKAJISPHOE MPOU3BEICHHUE, YIOJ
MEXJy BEKTOpaMH, CyMMa BEKTOPOB, HPOU3BEICHUE
BEKTOpa Ha YHUCIJIO; HAaXOIUTh C TOMOIIBIO H3YYEHHBIX
(GopMya KOOpAMHATBI CEpPEIUHBl OTpPE3Ka, PacCTOSHHE
MEXy IByMsl TOUKAMH;

[1P614. YMmenue BoIOUpaTh MOAXOASIINN U3YYEHHBIH METO/
JUIsL PEIIeHus 3aJadd, paclo3HaBaTh MAaTEMaTUYECKUE
(bakThI

¥ MaTeMaTHYECKUE MOJEIH B MPUPOIHBIX M OOIIECTBEHHBIX
ABJICHUSIX, B HMCKYCCTBE; YMEHHE IPUBOJUTH IPUMEPHI
MAaT€MaTHYECKUX OTKPBITUH POCCUHCKOW M  MHPOBOM
MaTe€MaTHYECKOW HayKH




OK 02. Hcnonb3oBath
COBPEMECHHBIC CpencTBa
[OVCKa, aHaJIN3an
MHTEPIIPETAIH
nHpOpManuu,u
MH(pOPMAIIMOHHBIE
TEXHOJOTHH JJIS BBIOJHEHUS
3aaqy npodeccHnoHaNbHOMI
e TeNIbHOCTH

JIn4HOCTHBIE pe3yJIbTaThl JIOJDKHBI OTpaxaTb B
YaCTHU: EHHOCTH HAYYHOTO IIO3HAHUSA:
-C()OpMUPOBAHHOCTH MHPOBO33PEHH,

COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHsI HAayKd M OOLIECTBEHHOW IpPaKTHKH,
OCHOBAHHOTO

Ha JTMasiore KyJbTyp, CHOCOOCTBYIOLIETO OCO3HAHUIO
CBOET0 MeCTa B MOJIUKYJIbTYPHOM MUpE;
MertarnpeamMeTHble pe3yIbTaThl JOKHBI OTPaXKaTh:
OBnanenue YHHUBEPCAITbHBIMU y4eOHBIMU
MO3HABATEIBHBIMH JACHCTBUSIMHU:

B) pabota ¢ uHpopmanueii:

- BJIAJETh HABbIKAMM IOJIy4E€HUS HHPOpPMALUUHN3
UCTOYHUKOB  Ppa3HbIX THUIIOB, CaMOCTOSTEIbHO
OCYILECTBIIATh IMOMCK, AaHAIM3, CHUCTEMaTHU3aLUION
UMHTEpHpeTanuio UH(GOpMAIMK PA3IMYHBIX BUIOBU
(hopM mpencTaBiICHHUS,

- co37aBaTh TEKCTHl B pa3IMYHBIX (opmarax ¢
y4eTOM Ha3HaueHUs WHPOpPMaIUMU U IEJeBOU
ayIUTOPUH, bopmy
IIPECTABICHUS

W BU3yaJlIu3alluu,

BbIOMpass  ONTHUMAaJbHYIO

- OLCHHMBAThH
uHpopmanuu, ee

JAOCTOBCPHOCTD,
COOTBCTCTBHUC

JICTUTUMHOCTDB
IMpaBOBbBIMHU
MOPAJIbHO-3TUYCCKUM HOPpMaM;

- UCTOJNB30BaTh CpelIcTBa WHGOPMAIMOHHBIXU

KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B PCIICHUHU

KOTHUTHUBHBIX, KOMMYHHKAaTHUBHBIXH

OpraHHU3allMOHHBIX 3aaa4 C CO6J'IIOJIGHI/I6M

I1P61. Bnanenue merogaMu J0Ka3aTeNbCTB, aJlTOPUTMAMHU
pemieHus 3a1av; yMeHue (OpMYJIHpPOBATH OINPEICICHUS,
AKCHOMBI

U TEOpEeMBbl, NMPUMEHATh HUX, MPOBOJUTH JOKa3aTeNbHbIE
paccyX/IeHUs B XOJI€ pelIeHHs 3a/1a4;

ITPG2. YMmenue omepupoBaTh MOHATHUSAMU: CTEIICHb YHUCIIA,
norapudm
3HAYEHUU

quciaa, YMCHHC  BbBIIIOJHATL  BBIYUCJICHUC

U 1peoOpa3oBaHUs BBIPAXKEHUH €O  CTENEHSAMH U

norapudmamu, mnpeoOpa3oBaHusl APOOHO-PAITMOHATHLHBIX
BBIPAKCHMUI;

[1PG3. Ymenue omepupoBaTh MOHSATHUAMH: PAIMOHAILHEIC,
UppalMOHAIIbHBIE, noKa3aTreibHbIe, CTETeHHBIE,
jgorapuMuyecKue, TPUTOHOMETPUUECKHE YypaBHEHUS U
HEPAaBEHCTBA, UX CUCTEMBI;

[1P64. VYmeHue onepupoBaTh byHKLUS,

HenpepbiBHAass (QYHKLHMSA, NPOU3BOJIHAS, IepBOOOpa3Hasi,

TIOHATUAMMU:

OHpeI[eHeHHBIfI HUHTCrpajl; YMCHUC HAXOOUTH IIPOU3BOAHLIC
dynxuwmi,
MaTepHuasbl; UCCIEI0BaTh B IPOCTEUIINX cIydyasx QYHKIUH
MOHOTOHHOCTS,

SJICMCHTApPHBIX HCIIOJIb3YyA CIIpaBOYHBIC

Ha HaxOJIUTh HauOoIbIINE
¥ HaUMEHbIIME 3Ha4eHHs] (QYHKIMA; CTPOUTH Tpaduku
MHOT'OUJICHOB c HCII0JIb30BaHUEM anmnapara
MaTEeMaTUYECKOr0 aHaIN3a; MPUMEHITh TPOU3BOAHYIO MTPHU
peleHnn 3a/1a4
Ha JIBIJKEHUE; PellaTh NPAKTUKO-OPUEHTUPOBAHHBIE 331a4H
Ha HanOOJIbIINE U HAMMEHBIINE 3HAYCHHS, Ha HAXOXKICHUE
MyTH, CKOPOCTH U YCKOPEHUS;

[1PGS. YMeHue omepupoBaTh TMOHATHUAMH: palliOHAIBHAS




TpeOOBaHUI SPrOHOMHKH, TEXHUKUA OE30MaCHOCTH,

TUTUEHBI, pecypcocoepekenus, [IPaBOBBIXHA
9THYECKMX  HOPM, HOPM  MH(OpMaMOHHOU
0€30I1aCHOCTH

¢byHKIMs, MoKa3aTenbHast (YHKIMS, CTENeHHas (DyHKIMs,
JorapupmMuyecKas byHKIMS, TPUTOHOMETPUUECKHE
¢yHKIMM, 0OpaTHbIe (YHKIMH; YMEHUE CTPOUTH I'paduKu
U3yYeHHBIX  (DYHKIMIA, WCHONB30BaTh TpapuKU TIpU
M3YYEHUHU MPOLIECCOB M 3aBUCUMOCTEH, IPU PEIICHUH 3a]a4
U3 JIpyruxX Yy4eOHBIX MpeIMETOB W 3aJady M3 pPeabHOM
JKU3HU; BBIpaXaTh (QOpMyJIaMH 3aBHCHUMOCTH MEXIY
BEJTMYUHAMU;

[TP66. YMeHue permarh TEeKCTOBbIE 3314 Pa3HBIX TUIIOB (B
TOM YHCJIE Ha HPOLEHTHI, JOJIM U YacTHU, Ha JIBHIKEHHUE,
paboTy, CTOMMOCTh TOBAapOB M YCIYI, HAJOTH, 3aJa4ud W3
o0jacTu  ympaBlIeHHS  JIMYHBIMU U CEMEHHBIMU
(¢uHaHCaMH);  COCTaBIIATh  BBIPAKEHHUS,  YpPaBHEHUS,
HEpPaBeHCTBA M MX CHUCTEMBl 1O YCIOBUIO 3a/ayW,
UCCIIEIOBaTh  MOJYYEHHOE  pelleHHe U  OICHHUBATh
IPaBJONOI00HOCTh PE3yJIbTaTOB;

[1P67. VYwmeHue omnepupoBaTh MOHATHAMH: CpeIHEe
apudMeTHuecKoe, MeAuaHa, HauOoJbllee M HaWMEHbILEE
3HAYeHMs], pa3Max, IUCIEPCHUs, CTaHJAPTHOE OTKIOHEHHE
YHUCJIOBOTO Ha0Opa; yMEHHE U3BJIEKATh, HHTEPIIPETUPOBATH
uHopmaIuoo, TMpeACTaBICHHYO B Ta0iauIax, Ha
quarpammax, rpadukax, OTpakarollyro CBONCTBa peajbHbIX
MPOLECCOB W SIBICHUN; NPEACTABIATh WHGPOPMAIUIO C
NOMOIIBI0  TabaMI M JUarpaMM;  UCCIIAOBaTh
CTaTUCTHYECKUE JTaHHBIE, B TOM qucie
C MpHUMEHEHHEM TpapUUEeCKUX METOJIOB U 3JIEKTPOHHBIX
CPEJICTB;

[TPGS. YMmenue onepupoBaTh MOHSATUSIMU: CIIYIANHBINA OMBIT
U CIIy4ailHOe COOBITHE, BEPOSTHOCTh CIIYYatHOTO COOBITHS,




YMEHHE BBIYUCIATH BEPOSTHOCTh C HCHOJIB30BAHHUEM
rpadMUecKuX METOJIOB; MPUMEHATH (POPMYJIIBI CIOKEHUS U
YMHOKEHUSI BEpPOSTHOCTEH, KOMOHMHATOpHbIE (aKThl U
(GbopMyJBl TIpU pEIICHWHW 3a/a4; OIEHHBATH BEPOSTHOCTH
peabHbIX COOBITHIA; 3HAaKOMCTBO
CO CIyyallHBIMM  BEJIMYMHAMHU; YMEHHE IPUBOJIUTH
OpUMEpPbl  NPOSBIEHHUS 3aKOHAa OONBIIMX 4YHCET B
HPUPOIHBIX

U OOILECTBEHHBIX SIBICHUSX;

[TP69. YMmenue omnepupoBaTh MOHATUSAMU: TOUKA, IpsiMasi,

IJIOCKOCTB, MPOCTPAHCTBO, JIBYTPaHHBIN yrod,
CKPEITUBAIOIINECS MpsIMBIE, napajuieIbHOCTh u
NEePIEeHIUKYISIPHOCTD MPSIMBIX

U TUIOCKOCTEMH, yTroJl MeXay IPSIMbBIMHU, YTOJ MEKIY MPSMOii
U TUIOCKOCTBIO, YTOJI MEKIY IUIOCKOCTSMHU, PACCTOSHUE OT
TOYKH

JI0 TIOCKOCTH, PACCTOSTHUE MEXAY NPSIMBIMH, PAcCCTOSIHHE
MEXy MJIOCKOCTSIMU; YMEHHE UCIIOIb30BaTh P PEIICHUN
3alad  U3y4ueHHbIE (AKTBI W TEOpPEMbl TUIAHUMETPUU;
YyMEHHE OLICHMBATh pa3Mepbl OOBEKTOB OKPYKAIOIIETO
MUDa;

[TP610. Ymenwue onepupoBaTh MOHATUSIMU: MHOTOTPAHHUK,
CEUYeHHe MHOTOIpaHHUKA, KyO, Mmapaienenure]], mpusma,
nupamMuaa, QUrypa M TMOBEPXHOCTH BpaIICHHS, LHUIHHID,
KOHyc, T1map, cdepa, ceueHus QGUTYpbl BpaleHUS,
TUIOCKOCTh, Kacaromiasicss chepbl, UWIHHIpPA, KOHYCA,
IJIONIA b TIOBEPXHOCTH MHPAMHJIBI, TPU3MBI, KOHYCa,
WIAH]PA, TI0OMAAs chepbl, 00beM KyOa, MPSIMOYTOJIBLHOTO
napajuiejienuneaa, NUPaAMUIbI, TPU3MBI, HJIWHIPA,
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KOHyCa, IIapa; yMEHHE H300paxkaTb MHOTOTPAaHHUKH
U TOBEPXHOCTHU BpALICHMs, HMX CEYEHHs] OT pYKH, C
MOMOUIbI0 YEepPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEICTB;  yMEHHE  paclo3HaBaTb  CHMMETPUIO B
IIPOCTPAHCTBE;  YMEHHWE  pPACIO3HaBaTh  IPABUJIbHBIE
MHOTOI'PAHHUKU;

[1P611 VYmenue onepupoBaTb MOHATHAMHU: JBI)KEHUE
B TPOCTPAHCTBE, NOAOOHbIE (UTYpbl B TPOCTPAHCTBE;
UCIIOJIB30BaTh OTHOILICHHWE IUIOLIANEH IIOBEPXHOCTEN U
00BeMOB TOAOOHBIX (DUTYp TIPU PELICHUH 3a/1a4;

[1P612. YMeHue BBIYUCIATH I'€OMETPUUYECKUE BEIMUYUHBI
(nmuHa, yroJ, IMJIomaab, 00BEM, IJIOMIAlb MOBEPXHOCTH),
UCIIOJIB3YS U3yUYEHHBIE (POPMYIIBI U METOBL;

ITP613. YMeHnue onepupoBaTh MOHATUSAMH: TPIMOYTOJIbHAS
CUCTEMa KOOpJIMHAT, KOOpPJAMHATHI TOYKH, BEKTOD,
KOOpAMHATBl BEKTOpPAa, CKAISIPHOE INPOU3BEIECHHUE, YIOJ
MEXJy BEKTOpaMH, CyMMa BEKTOPOB, IPOM3BEICHUE
BEKTOpPa Ha YHUCIIO; HAaXOIUTh C IIOMOIIBIO H3YYEHHBIX
dopMyJl KOOpPAMHATHI CEpPEAMHbl OTPE3Ka, PaCCTOSIHUE
MEX/y IByMsl TOUKAMU;

[1P614. Ymenue BoIOUpaTh MOAXOASAIINN H3YICHHBIA METO/]
JUIsl pelleHus 3aJadd, pPAclo3HaBaTh MaTEeMAaTHUYECKHE
(bakThl

U MaTeMaTHYeCKUe MOJEH B MPUPOIHBIX M OOLECTBEHHBIX
ABJICHUSAX, B HCKYCCTBE; YMEHHE IPUBOJUTH IPUMEPHI
MAaT€MaTHYECKUX OTKPBITUH POCCUHUCKOW M MHPOBOHU
MaTE€MaTHYECKON HAyKH

OK

03.

[InanupoBats

JImgHOCTHEIE PE3YIbTATEI  JOJIPKHBI OTpaXaTb
B 4aCTU: JYXOBHO-HPABCTBCHHOI'O BOCIIMTAHUA:

[1P61. Bnanenne mMeromamMu IOKa3aTEIbCTB, AJITOPUTMAMH
pemieHust 3aaad; yMeHue (GOpMYIUPOBAThH OMpEIeICHUs,
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peaTn30BBIBATHCOOCTBEHHOE
npoQeCcCuOHAIbLHOE

" JMYHOCTHOE
pa3BuTHE,IpEANPUHIMATEND
CKYIO JeSITeNIbHOCTD
B npodeccuoHaNbHOM
cdepe,ucronp30BaTh 3HAHUS
10 MPaBOBOM U (PUHAHCOBOU
IPaMOTHOCTH B Ppa3JIU4HbIX
KU3HEHHBIX CUTYaLUsIX

- cpOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHWSI,
3TUYECKOTO MTOBEICHUS;

- CIIOCOOHOCTH OIIEHWBATh CUTYAIMIO U MPUHUMATh
OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIBHO-
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

- OCO3HAHME JIMYHOTO BKJIaJa B IIOCTPOEHUE
YCTOWYUBOTO OyAyIIETO;

- OTBETCTBEHHOE OTHOLIEHHE K CBOUM POIUTEISAM
U (WIM) APYTUM YJIEHaM CEMbH, CO3JJaHUIO CEMbHU Ha
OCHOBE  OCO3HAaHHOIO  IPUHATHS  LEHHOCTEH
CEMEMHON KW3HU B COOTBETCTBUHM C TPATULMSIMHU
HaponoB Poccuu;

MeranpeameTHble pe3yabTaThl TOJKHBI OTPaXKaTh:
OBnageHue  YHHUBEPCAIBHBIMU  PETYJISITUBHBIMHU
JNIEUCTBUSIMU:

a) caMOOpTraHU3aIIHS:

- CaMOCTOSITEJIBHO OCYILECTBIATh MO3HABATEIbHYO
NEATEIIbHOCTb, pOOJIEMBI,

BBIABJIATD CTaBUTb

u (dhopMyIHpOBaThH COOCTBEHHBIC

B 00pa3oBaTeIbHON MACSITCIHPHOCTA M >KU3HEHHBIX

3aga4un

CUTyalUsiX; CAMOCTOSTEIbHO COCTaBJIATH IUIaH
pelieHrus MpoOJeMbl € yY4eTOM  HMMEIOIIHUXCS
pecypcos, COOCTBEHHBIX BO3MOXKHOCTEMH
M TPeArnouYTeHWH;  JaBaTh  OICHKY  HOBBIM
CUTYaIUsIM;

0) CAMOKOHTPOJIb:
HCIIOJIb30BAaTh TPHUEMBI pe(i)ﬂeKCI/II/I JJIA  OLCHKH
CUTYyalluH, BBIOOpa BEPHOT'O PELICHUS;

- YMCTb OLCHUBATH

PUCKKM HW CBOCBPEMCHHO

AKCHOMBI
U TEOPEMBI, MPHUMEHATh HMX, MPOBOJUTH JOKa3aTEIbHBIE
paccyXJIeHHs B X0JIe PEUICHHUs 3a/1ay;

[1P64. VYwmenue byHKIMS,
HEeTpepbIBHAs (PYHKIMSA, TPOU3BOAHAS, IepBOOOpasHas,
OTIPENICIICHHBI MHTETPaJl; YMEHUE HAXOAHUTh TPOU3BOHBIC
DIIEMEHTApHbIX  (YHKIUH,  UCHONB3ysS  CIIPaBOYHBIC

MaTCpHraJibl; UCCIICAOBATH B HpOCTCﬁMHX clryduasax (I)yHKI_II/II/I

ONEPUPOBATH  MOHITUSIMM:

Ha MOHOTOHHOCTb, HaXO/UTh HauOoJbIINe
¥ HauMeHbIIWE 3HaueHHs (YHKIHA; CTPOUTH TpapuKu
MHOTOYWJICHOB C WCTIOJIb30BaHUEM ammapara
MaTeMaTHYECKOTO aHaJIH3a; MPUMEHATh MPOU3BOIHYIO TPH
peleHn! 3aja4
Ha JIBUKECHHUE; PelIaTh NPAaKTUKO-OPUEHTUPOBAHHBIE 3aaui
Ha HauOoJIbIINE U HAMMEHBIINE 3HAYCHMS], HA HAXOXKAECHUE
IYTH, CKOPOCTU U YCKOPEHHUS;

[1P65. YmMenue omnepupoBaTh HOHATHSAMH: pallOHAJIbHAs
¢dbyHKUUMs, Moka3aTenbHast (YHKIMS, CTETeHHAs (QyHKIMs,
byHKIHS,
¢byHkuM, oOpaTHble (QYHKIMH; YMEHUE CTPOUTH I'paduKu
W3Y4YEHHBIX  (YHKIIUH, rpaduku  TIpH
U3yUYEHHUH NTPOLIECCOB U 3aBUCUMOCTEH, IIPU PELICHUH 33134
U3 Jpyrux ydeOHbIX IpEeIMETOB W 3a7ay U3 peajbHOH

BbIp@XaTh (OpPMyJaMHU 3aBHUCUMOCTH MEXIY

JorapudmMuyecKas TPUTOHOMETPUYECKHUE

HCIIOJIB30BaTh

JKU3HU;
BEJTMYUHAMU;

[1PG6. YMmeHnue pemiatb TEKCTOBBIE 3a/1a4d Pa3HBIX THIIOB (B
TOM YHCJIC€ Ha TPOIEHTHI, JOIM U YacTH, Ha JIBIDKEHUE,
paboTy, CTOMMOCTh TOBapOB W YCIIYT, HAJOTH, 3aJa4d W3
obnactu CEMEHWHBIMU

YpaBJICHUA JIMYHBIMHN n
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IIPUHUMATD PELIEHUS 110 UX CHUKEHUIO;
B) SMOLIMOHAJIbHBIN HMHTEJUIEKT, MpeAroararonui
c(hOpMHUPOBAHHOCTb:

BHYTpPEHHEH MOTHBAIIMH, BKIIOYAIOIIEH CTpeMIICHUE
ONTUMM3M,
ucxons

K JOCTH)KCHHIO LEeIM M  yCIexy,
WHUIMATUBHOCTb, YMEHHUE JIeHCTBOBATb,
U3 CBOMX BO3MOXKHOCTEM;

- OMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATH
OMOLIMOHAJIBHOE COCTOSIHUE [JPYIMX, YYUTBHIBAaTh
ero  Ipu

CITOCOOHOCTH K COYYBCTBUIO U COIICPCIKUBAHHIO,

OCYIIECTBJIECHUN  KOMMYHHKAIIWH,
- COIATBHBIX
CIIOCOOHOCTh BBICTpauBaTh OTHOIIECHHUS C JPYTHMH
NPOSBISATE HMHTEpPEC U

HaBBIKOB, BKIIIOYAKOIINX

JTIOAbMHU, 3a00THThCH,

pazpemiats KOHQIUKTHI

¢uHaHCAMM);  COCTABIIATH  BBIPAXKCHHUS,  YpaBHEHHUS,

HCPAaBCHCTBA W WX CUCTEMBI IO YCJIIOBUIO 3aJiayu,

UCCIICJIOBATh  TOJYYCHHOE  pEIIeHHe W  OIICHUBATH
NPaBOIOI00HOCTh PE3yJIbTaTOB;
I1PG7. OTIepUPOBATH cpenHee

apI/I(l)MeTI/I‘leCKOG, MCAHMaHa, HauOoIbIIee U HauMEHBIIEE

VYmMmenne HOHATHUSIMU:
3HA4YeHMS, pa3Max, IUCIEPCUs, CTaHAApTHOE OTKIOHEHHE
YHCIOBOTO0 Habopa; YMEHHE U3BIEKaTh, HHTEPIPETUPOBATH
UH(OpMALHIO, TabIuIax,

quarpammax, rpadukax, OTpaXkarollyro CBOHCTBA peaTbHBIX

IIPEACTABICHHYI0O B Ha
IIPOLIECCOB U SIBICHUN; NPEACTaBIATh HH(POPMAILUIO C

NOMOUIbI0  TAaONULl U JAMarpaMM; HCCIIEN0BATh
CTaTUCTUYECKHE JaHHbIE, B TOM YHCIE C INPUMEHEHHEM
rpaduyecKuX METOI0B U 3JIEKTPOHHBIX CPECTB;

[TP68. YMeHue onepupoBaTh MOHATUSMU: CITyYalHBIN OIBIT
U ClIy4aiiHOe COOBITHE, BEPOATHOCTh CIy4alHOTO COOBITHS,
YMEHUE BBIUHUCIATH BEPOSITHOCTb C  HCIOJIb30BAHUEM
rpadu4ecKux METOJIOB; MPUMEHATH (DOPMYJIIBI CIOKEHUS U
YMHOXKEHHUSI BEPOSATHOCTEH, KOMOMHATOpHBIE (AaKTBI U

dbopMynBl TpU pEUIEHUH 3a/ad; OIEHHUBATh BEPOSITHOCTH

peasbHbIX COOBITHIA; 3HAKOMCTBO
CO ClyyallHBIMH BEJIMYMHAMHU; YMEHHE MPUBOIUTH
OpUMephl  MPOSBICHHUS 3aKOHA OONBIIMX 4YHCENl B
HOPUPOAHBIX

U OOILIECTBEHHBIX SIBICHUSX;

[1P614. YMeHue BbIOMpaATh MOAXOSAIINN H3yUSHHBIH METO
JUIsL pellleHusl 3ajadd, paclo3HaBaTh MAaTeMaTUYECKUE
(baKTbI

¥ MaTeMaTH4YeCKHe MOJIETN B IPUPOIHBIX U OOIIECTBEHHBIX
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ABJICHUSX, B HCKYCCTBE;, YMEHHE IPUBOJIUTH IPUMEPHI
MAaT€MaTHYECKUX OTKPBITUH PpPOCCUHUCKOW M MHPOBOHU
MaTE€MaTHYECKOW HayKH

OK 04. DddexTrBHO
B3aMMOJICHCTBOBATh

U paboTaTh B KOJJICKTHUBE
U KOMaHjie

JIu4HOCTHBIE  PE3yNIbTATHI
B YaCTU: [IEHHOCTU HAYYHOTO MO3HAHUS: OCO3HAHUE

TOTOBHOCTb

JOJDKHBI ~ OTpaXkaTh
[IEHHOCTH HAay4YHOH JesSTeNbHOCTH,
OCYIIECTBIISITh TPOEKTHYI0 M HCCIEI0BATEIBCKYIO
JeSTeIbHOCTh UHIUBUAYATBHO U B TPYIIIE
MeTanpeaMeTHbIe pe3yIbTaThl JIOJDKHBI OTPaXKaTh:
OByaseHne YHUBEPCAIBHBIMH KOMMYHUKATUBHBIMH
JICHCTBUSMMU:

0)coBMeCTHas ICSITEIIbHOCTD:

- TIOHUMaTh ¥ HWCMOJB30BaTh IPEUMYIIECCTBA
KOMaHAHOW ¥ UHIUBUIYaIbHOU paboThI;

- TpPUHUMATH L€ COBMECTHOM JESATEIBbHOCTH,
OpPraHHU30BBIBATH U KOOPAMHHUPOBATH NEHCTBUS IO
€€ JIOCTIDKCHMIO: COCTaBJIATh IIJIaH JICHCTBUM,
pacripeneNaTh poJid ¢ y4eTOM MHEHHH y4aCTHHUKOB
00CyX1aTh pe3yJbTaThl COBMECTHOM pabOTHI;
OBnanenue PEryJIsSTHUBHBIMU
JNIEUCTBUSIMU:

T) IPUHSITHE Ce0sl U IPYTHX JIIOICH:

- IPUHUMATh MOTHBBI U apTyYMEHTBI JPYTHX JIOACH

IIpU aHAJIU3C PE3YJIbTATOB ACATCIILHOCTHU,

YHUBEpPCAIbHBIMU

- IPU3HABATh CBOE MPABO M MPABO JIPYTUX JIOACH
Ha OIINOKH;

- pa3BUBaTh CIIOCOOHOCThH MMOHUMATh MUP C TTO3UITUH
JPYTOTo YeioBeKa

I[IP67. VYwmenuwe omnepupoBaTh cpenHee

apI/I(l)MeTI/I‘leCKOG, MCAHUaHa, HauOoIbIIee U HauMEHBLIIEE

IIOHATHUAMMN:

3HAYEHUs, pa3Max, JAUCHEPCHUs, CTAHIAPTHOE OTKIOHEHHUE
YHUCIOBOT0 HabOpa; yMEHUE U3BJIEKATh, HHTEPIIPETUPOBAThH
UH(OpMALHIO, TabIuIax,

quarpammax, rpadukax, OTpaXkarollylo CBOHCTBA peaTbHBIX

IIPEACTABICHHYIO B Ha
IIPOLECCOB U SIBICHUN; NPEACTAaBIATh HH(POPMAIUIO C

NOMOUIbI0  TAaONULl U JAHarpaMM; HCCIIEN0BATH
CTaTUCTUYECKHE IaHHbIE, B TOM YHCIE C NPUMEHEHHEM
rpaduyecKuX METO/I0B U SJIEKTPOHHBIX CPEICTB;

[TP68. YMeHue onepupoBaTh MOHATUSMU: CITyYalHBIN OIBIT
U CiIy4aiiHOe COOBITHE, BEPOATHOCTh CIYy4alHOTO COOBITHS;
YMEHUE BBIUHUCIATH BEPOSITHOCTb C  HCIOJIb30BAHUEM
rpadM4ecKuX METOJIOB; MPUMEHATH (DOPMYJIBI CIOKEHUS U
YMHOXXEHHUSI BEPOSATHOCTEH, KOMOMHATOpHBIE (AaKTBI U

GbopMyIBl TpU pEUISHUH 3a/ad; OIEHUBATh BEPOSITHOCTH

peaNbHBIX  COOBITHH; 3HAKOMCTBO CO  CIIy4alHBIMH
BEJIMYMHAMHU; YMEHHUE NPUBOJUTH MPUMEPHI MPOSBICHUS
3aKOHa 00IBIINX quceln B MIPUPOJIHBIX

U OOILECTBEHHBIX SIBICHUSX;

[1P614. YMeHue BbIOMpaTh MOAXOSAIINN H3YyUSHHBIH METO
JUIL pelleHUs 3aJadd, pAaclo3HaBaTb MaTEeMaTHYECKHUE
(daKTbI

Y MaTeMaTU4YeCKHUe MOJIETN B IPUPOIHBIX U OOIIECTBEHHBIX
SABJICHUSX, B HCKYCCTBE; YMEHHE MPHUBOJIUTH NPHUMEPHI
MaTeMaTUYECKUX OTKPBITHM POCCUUCKOM UM  MHPOBOM
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MaTE€MaTHYECKOU HAyKH

OK  05.
YCTHYKO U
KOMMYHHKAIUIO

Ocy1iecTBIsITh
MUCHEMEHHYIO

Ha TOCYJAapCTBEHHOM SI3BIKE
Poccuiickoi denepannn
C y4YeTOM OCOOEHHOCTEH
COLIMAJILHOTO U KYJIBTYPHOTO

KOHTCKCTa

JIngHoCTHBIE  pe3yJbTaThl  JOJDKHBI  OTPAaXKaThb
B YaCTHU: 3CTETUYECKOTO BOCIIUTAHUSA:
- DCTETHUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas

9CTCTUKY 6I>ITa, HAay4YHOI'O u TCXHUYCCKOI'O

TBOpPYECTBA, CIIOPTa, Tpyda U OOIIECTBEHHBIX
OTHOIIICHMIA;

- CIOCOOHOCTh BOCHPHHHMATh PA3JIUYHBIC BHJIBI
HUCKYCCTBa, TpPaJULMK W TBOPYECTBO CBOETO U
OpPYTUX  HApoJOB, OILIyIIATh  3MOIMOHAIBHOE
BO3JICHCTBUE UCKYCCTBA;

MerarnpeamMeTHbIe pe3yIbTaThl TOJKHBI OTPAXKATh:
OBnazieHue YHUBEPCATBHBIMA KOMMYHUKATHBHBIMHU
JICHCTBUSAMMU:

a) oOmeHue: -
BO Bcex cdepax KU3HHU;

- pacmo3HaBaTh HeBepOaIbHBIC CPEJCTBA OOIICHUS,

CoraJIbHbBIX

OCYHCCTBIATE KOMMYHHUKAIIUU

IIOHUMAThb 3HA4YCHHC

MIPEATIOCHUIKU

3HAKOB,
pacrno3HaBaTh KOH()JIMKTHBIX
CUTyaluid ¥ CMATYATh KOH(IIUKTHI,

- pPa3BEepHYTO M JIOTMYHO H3Jaratb CBOI TOYKY

3pC€HUSA C UCIIOJIB30BAHUEM A3BIKOBBIX CPCACTB

[1P61. Bnajenue meTogamMu J10Ka3aTeNbCTB, AJITOPUTMAaMHU
pemieHus 3a1a4; yMeHue (OpMyJIHpPOBATH ONpEACICHUS,
AKCHUOMBl U  TEOpPEMBbl, NPHUMEHATh UX, IPOBOJUTH
JI0Ka3aTeNbHbIE PACCyKICHUS B XO/1€ PEIlICHUs 3a/1a4;

[1P68. YMeHnue onepupoBaTh MOHATUSAMU: CITy4alHbIN OIBIT
U CIIy4ailHO€ COOBITHE, BEPOSTHOCTh CIIYYaHOTO COOBITHS,
YMEHHE BBIYUCIATH BEPOSITHOCTH C
rpaMuecKuX METOJIOB; MPUMEHATh (POPMYJIbI CIOXKEHUS U

YMHOXKEHHUSI BEPOSATHOCTEH, KOMOHMHAaTOpHBbIE (AaKTBI U

HUCIIOJIB30BaHHECM

GbopMyIIbI TIpU pEIIeHUH 3a7ad; OIEHUBATH BEPOSATHOCTH

peanbHBIX COOBITHI; 3HAKOMCTBO
CO CIy4yallHBIMM BEIMYMHAMH; YMEHUE IPUBOAMTH
IpUMEphl  MPOSIBICHMS] 3aKOHAa OOJBIIMX 4YHCEN B
MIPUPOAHBIX

U OOIIECTBEHHBIX SBIICHUSX;
ITPG9. YMmeHnue omepupoBaTh MOHATHUSAMH: TOUYKA, MpsMas,

IJIOCKOCTB, IIPOCTPAHCTBO, JByTpaHHBIN yrou,
CKpEIIMBAIOIINECS IpsIMBIE, [apajuIeIbHOCTD u
NEPIEHIUKYJISIPHOCTD MIPSIMBIX

U IUIOCKOCTEM, YIoJl MEeXAY NMPSMBIMHU, YTOJI MEXIY IIPIMOM
U IUIOCKOCTBIO, YTOJI MEKIY IUIOCKOCTAMH, PACCTOSHUE OT
TOYKH

JI0 IUIOCKOCTH, PACCTOSTHUE MEXAY NPSMBIMH, PACCTOSTHUE
MEX]y IJIOCKOCTSIMU; YMEHHUE HUCIIOJIB30BATh IIPU PEUICHUH
3ajjay  U3ydyeHHble (AaKTBl M TEOpPEMbI
YMEHHE OLIEHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIEro

IJIAaHUMCTPHHU;

MUDPA;
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ITP610. Ymenue onepupoBaTh MNOHATUSIMU: MHOTOTPAHHUK,
CeueHNe MHOTOTpaHHMKA, KyO, MapauleNienures], mpu3Mma,
nupamMuga, QuUrypa ¥ TMOBEPXHOCTh BpAICHHS, LHJIAHID,
KOHyC, T1map, cdepa, cedeHus GUTYpHl BpalleHHUS,
IUIOCKOCTh, Kacaromasicss cdepbl, UWIMHIpa, KOHYCa,
IUIOIIAJb TIOBEPXHOCTH MHMPAMHJIbI, TPU3MBI, KOHYcCa,
HWIMHIpPA, Tomaab chepbl, 00beM Kyda, MPSIMOYTOIBEHOTO
napajiejenunena, NUpaMUIbl, OPU3MbI, LWIKHIpA,
KOHyca, IIapa; yMEHHE U300pakaTb MHOTOTPAaHHUKH
U TIOBEPXHOCTH BpalleHUs, HUX CEUEHUS OT PYKH, C
MOMOIIBI0 YEPTEKHBIX HWHCTPYMEHTOB M AJICKTPOHHBIX
CpPEACTB;  YMEHHE  pacno3HaBaTh  CHMMETPUIO B
IIPOCTPAHCTBE;  YMEHHE  pPACIO3HaBaTh  IPABUJIbHBIE
MHOT'OI'PAHHUKU;

[IP611 VYmenue omepupoBaTh TMOHATUSMHU: JBHUKEHHUE
B TPOCTPAHCTBE, MOAOOHBIE (UIYpPHl B MPOCTPAHCTBE;
WCIIOJb30BaTh OTHOILICHHUE IUIOIIAJACH ITOBEPXHOCTEH U
00BeMOB MOAOOHBIX (DUTYP NIPU PELICHUH 33/1a4;

[1P612. YMeHue BBIYUCIATH I'€OMETPUUYECKUE BEIMYUHBI
(nmuHa, yroJ, IJIomaab, 00BEM, IJIOIMIAlb MOBEPXHOCTH),
UCIOJIB3YS U3yUYEHHbIE (POPMYJIBI U METObL;

ITP613. YMmeHnue onepupoBaTh MOHATUSIMH: TPIMOYTOJIbHAS
CUCTEMa KOOpJMHAT, KOOPJAMHATHI TOYKH, BEKTOD,
KOOPJIMHATBI BEKTOpAa, CKAJISIPHOE IPOU3BEICHUE, YIOJI
MEXIy BEKTOpaMH, CyMMa BEKTOpPOB, IPOU3BEIACHUE
BEKTOpa HA YHCJIO; HAXOAUTH C MOMOIIBIO HM3yUYEHHBIX
bopMynT KOOpPJIMHATHI CEPEIMHBI OTPE3Ka, PACCTOSHUE
MEXITy TBYMS TOUKAMU;

[1P614. Ymenue BoIOUpATh MOAXOASAIINN H3YICHHBIA METO/]
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JUIsL pEllIeHusl 3aJadd, paclo3HaBaTh MAaTEMaTUYECKUE
(daKThI

¥ MaTeMaTHYECKUE MOJIENI B MPUPOJIHBIX U OOIIECTBEHHBIX
SBJICHHUSIX, B HCKYCCTBE; YMEHHE TPUBOJUTH TMPUMEPHI
MaTeMaTUYECKUX OTKPBITHM POCCHUUCKOM UM  MHPOBOM
MaTeMaTHYeCKON HayKH

OK 06.
rpak 1TaHCKO-

IIposiBasaTh

MAaTPUOTHYECKYIO TO3UIIHNIO,

JEMOHCTPUPOBATH
OCO3HAaHHOE TOBEICHUE
Ha  OCHOBE  POCCHICKHX

AYXOBHO-HPAaBCTBCHHBIX

HeHHOCTeﬁ, B TOM YHCIIC

C y4ETOM TapMOHU3ALUU
MEKHALMOHAJIbHBIX

u MEXPEJIIUTUO3HBIX
OTHOLIEHUH, [IPUMEHATD
CTaHJapThI
aHTUKOPPYILIMOHHOTO
IIOBEICHUS

JInyHOCTHBIE PE3YIbTAThI JOJIZKHBI OTpaxaTb
B 4acCTH:
- IrpaxJIaHCKOr'o BOCIIMTaHHA: IIPUHATUC

TPAAUIIUOHHBIX HAITMOHAJIbHBIX, 06HI€‘-I€J'IOB€‘-I€CKI/IX
T'YMaHHUCTHUYCCKUX U IEMOKPATHICCKUX HGHHOCTCﬁ;
-IIaTPUOTHYCCKOI'O BOCIIMTAHUSA:

HECHHOCTHOC OTHOHMICHHC K TOCYIAapCTBCHHBIM
CHMBOJIaM, HCTOPUYCCKOMY n IIpUpOaAHOMY
HacJIeauo, MNaMATHUKaAM, TpaaulusiM  HaApoAdOB

Poccun, noctmxenusm Poccun B Hayke, UCKYCCTBE,
CIOpPTE, TEXHOJIOTUAX U TPYAE;
MeranpeameTHble pPe3ysbTaThl JOKHBI OTPAXKaTh:

OBnaneHue  yHUBEPCAJIbHBIMU

B)

Mpeoiararonuii copMUPOBAHHOCTH:

PEryJIsATUBHBIMU

JNEUCTBUSIMU: SMOIIMOHAILHEIA ~ MHTEIIEKT,

--CaMOCO3HaHus, BKJIIOYAOMICTO CIIOCOOHOCTD

INOHUMAaTh CBOC 5MOIIMOHAJIbBHOC COCTOAHHEC, BUJICTDH

HanpaBJICHUS pa3BUTHA COOCTBEHHOI
HMOIIMOHAIBHOM c(epbl, OBITh YBEPEHHBIM B ce0e;

- CaMOpEeTyJIMPOBaHMUS, BKJIFOUAOILETO
CaMOKOHTPOJIb, yMEHHE PUHUMATD

OTBCTCTBEHHOCTH 3a CBOC ITIOBCACHUC, CIIOCOOHOCTE

aaarnTUupoBaTbCad K OMOIMOHAJIBHBIM HW3MEHCHUAM

[1P61. Bnamenue merogamMu A0Ka3aTeNbCTB, alTOPUTMAMHU
pemieHus 3anav; yMeHue (OopMyIHpOBATh ONpEAEICHuUS,
AKCHOMBI

U TCOPEMLI, NPUMCHATHL HX, MNPOBOAUTL AOKA3aTCIbHBLIC
paccyXIeHHs B X0JIe PEUICHHUS 3a/1a4;

[IP64. VYwmenue omnepupoBaTh

HenpepbiBHAs  (QyHKIUS,

MOHATHAMH:  (PYHKIIHA,
pOU3BOJHAs, MEepBOOOpa3Hasi,
OTpeIeNIEHHBI WHTETPall;, yMEHHE HAXOIUTh MPOU3BOIHBIC
DIIEMEHTApHbIX  (YHKIHH,

MaTepHalIbl; UCCIIEAOBATh B MPOCTEHIINX CITy4asx QyHKLIUU

HCIIOJIb3YyA CIIpaBOYHBIC

Ha MOHOTOHHOCTb, HAXOJUTh HauOOIbIINE
W HAUMCHbBINWE 3HAYCHHS (YHKIHA, CTPOUTh TpaduKu
MHOTOYJICHOB C HCIIOJIb30BaHUEM ammapara
MaTeMaTHYECKOTO aHaJIH3a; MPUMEHATh MPOU3BOIHYIO TPU
peleHUH 3a7a4
Ha JIBUKCHHUE; PElIaTh MPAKTUKO-OPUEHTHPOBAHHBIC 3a7a4u
Ha HauOOJBIINE U HAUMEHBIIINE 3HAYCHUS, HA HaXOXKICHHE
MyTH, CKOPOCTH U YCKOPEHUS;

[1PG6. YMmenue pemiath TEKCTOBBIC 3a/1a4d Pa3HBIX THIIOB (B
TOM YHCJIC€ Ha TPOIEHTHI, JOIH U YacTH, Ha JIBIDKEHUE,
paboTy, CTOMMOCTh TOBapOB W YCIIYT, HAJOTH, 3aJa4d W3
obnactu CEMEWHBIMU

YhpaBJICHUA JIMYHBIMHN n

(¢bvHaHCaMH);  COCTaBIIATh  BBIPAKEHHUS,  YpaBHEHUS,
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U OPOSABJIATH I' I/I6KOCTB, OBITh OTKPBITBIM HOBOMY;

- BHYTpEHHEH MOTHBAIWH, BKJIFOYAFOIICH
CTPEMJICHHE K JIOCTH)KCHHIO T U yCHexy,
ONTHUMU3M, HHUIIMATUBHOCTh, YMEHHUE JCHCTBOBATH,
HCXOJS U3 CBOMX BO3MOYKHOCTEI;

- DMIATHH, BKIIOYAIONUIEH CIOCOOHOCTH MOHUMAThH
SMOIIMOHAJIBHOE COCTOSIHUE JIPYTUX, YUYUTHIBATh €r0O
IIPH OCYIIECTBICHUU KOMMYHHKAIIUU, CIOCOOHOCTh
K COYYBCTBUIO U CONEPEKUBAHUIO;

- COILIMANILHBIX HaBBIKOB, BKJTIOYAIOIIHAX
CIIOCOOHOCTh BBICTpaMBATh OTHONICHUS C JIPYTHMH
JIIOABMH, 3a00THUTBCS,

MMPOSABJIATE HHTCPEC U

paspemniaTh KOHMIUKTHI

HCPAaBCHCTBA W WX CUCTEMbBI TIIO YCJIIOBUKO 3aJayu,

UCCIICJIOBATh  TOJYYCHHOE  pEIIeHHe W  OIICHUBATH
MIPABIONIOI0OHOCTH PE3YJIBTATOB;
[1P67. cpenHee

apudMeTHIecKoe, MeIuaHa, HauOOoJbIlee W HaWMMEHBIICEe

YMeHue onepupoBaTh MOHATUSAMHU:
3HAYEHUs, pa3Max, AUCHEPCHUs, CTAaHAAPTHOE OTKIOHEHHE
YHCIOBOTr0 HabOpa; yMEHUE M3BJIEKATh, HHTEPIIPETUPOBAThH
UHPOpPMALIMIO,  MpPEJICTaBICHHY0 B  TabiMIax,

nuarpaMmax, rpaukax, OTpaXkarollylo CBOWCTBA pealbHBIX

Ha

NPOIIECCOB W SIBJICHUW; TPENCTABIATH HH(POPMAIHIO C

IIOMOIIBIO Ta6J'II/IH u AuarpamMm; HUCCICI0BATH

CTaTUCTUYECKHE JTaHHBIE, B TOM qucIe
C TNpUMEHEHHEeM TIpadUUECKUX METOJIOB M AIIEKTPOHHBIX
CPENCTB;

[TP68. YMeHue onepupoBaTh MOHATUSMU: CITyYalHBIN OIBIT
U ClIy4aiiHOe COOBITHE, BEPOATHOCTh CIy4alHOTO COOBITHS,
YMEHUE BBIUHUCIATH BEPOSITHOCTb C  HCIOJIb30BAHUEM
rpadu4ecKux METOJIOB; MPUMEHATH (DOPMYJIIBI CIOKEHUS U
YMHOXKEHHUSI BEPOSATHOCTEH, KOMOMHATOpHBIE (AaKTBI U

dbopMynBl TpU pEUIEHUH 3a/ad; OIEHHUBATh BEPOSITHOCTH

peasbHbIX COOBITHIA; 3HAKOMCTBO
CO ClyyallHBIMH BEJIMYMHAMHU; YMEHHE MPUBOIUTH
OpUMephl  MPOSBICHHUS 3aKOHA OONBIIMX 4YHCENl B
HOPUPOAHBIX

U OOILIECTBEHHBIX SIBICHUSX;

[1P614. YMeHue BbIOMpaATh MOAXOSAIINN H3yUSHHBIH METO
JUIsL pellleHusl 3ajadd, paclo3HaBaTh MAaTeMaTUYECKUE
(baKTbI

¥ MaTeMaTH4YeCKHe MOJIETN B IPUPOIHBIX U OOIIECTBEHHBIX
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ABJICHUSX, B HCKYCCTBE;, YMEHHE IPUBOJIUTH IPUMEPHI
MAaT€MaTHYECKUX OTKPBITUH PpPOCCUHUCKOW M MHPOBOHU
MaTE€MaTHYECKOW HayKH

OK 07. CopgeiicTBOBaThH
COXPAaHEHHUIO OKpY’KaroIen
cpepl,
pecypcocOepexeHuIo,
MPUMEHSTh 3HAHUS
00 U3MEHEHMH KJIMMATa,
MIPUHLIMIIBI OepeKITMBOTO

MPOU3BOACTBA, 3()(PEKTUBHO
JIEUCTBOBATH
B YpE3BbIUANHBIX CUTYALMIX

JInuHOCTHBIE  pE3yJbTaTBl  JOJDKHBI  OTPaXKaTh
B YaCTH: SKOJIOTMYECKOI0 BOCIIUTAHHUSA:

- AKTHBHOE HENpUATUE JEWUCTBUN, NPUHOCSIINX
BpEIl OKPYKAIOLIEN CpELE;

- yYMEHHE TPOTHO3UPOBaTH HEOIAronpHUsTHBIC
AKOJIOTMYECKHE TOCIEACTBUS IPEANPUHUMAEMBIX
JNENUCTBHMN, TPEAOTBPAILATh UX;

- paClIUpCHUC ONbITa JCATCIbHOCTU 9KOJIOTHYCCKOU

HAITPaBJIICHHOCTH;
MeTaHpe,I[MeTHBIe pPE3yJIbTaTbl JOJDKHBI OTpAXKaTb:
OBJ'IaI[eHI/Ie YHUBCPCAJIIbHBIMU y‘le6HBIMI/I

[MO3HABATCIILHBIMU JICHCTBUAMMU:

0) 6a30BbBIC UCCIICIOBATEIBCKUE ICHCTBUS:

- pa3pa0aThiBaTh IUIAH pEIICHUS MPOOJEMBI C
Y4eTOM aHaJinu3a HUMCHOIIIUXCA MaTCpHraJIbHBIX
Y HEMaTEepHUaJIbHBIX PECYPCOB;

- OCYIICCTBIIATH MIOUCK
mepeHoca  CpeACTB W

B MIPO(heCCHOHANIBHYIO CPey;

LeJICHANPaBICHHbBIN
crocoboB  nedcTBUs
- YMETh MEPEHOCUTh 3HAHUS B I103HABATEIbHYIO
Y TIPAKTHYECKYIO 001aCTH KUZHEACSITETbHOCTH;
OBnajieHue  YHHUBEPCAJIBHBIMU  PETYJISITUBHBIMHU
JEUCTBUSAMMU:

0) CaMOKOHTPOJIb!

- JaBaTh OIICHKY HOBBIM CHUTYyaIlUsIM, BHOCHUTH

KOPPEKTUBEBI B JACATCIIBHOCTD, OLICHUBATh

[1P61. Bnanenne MeromamMu I0OKa3aTEIbCTB, AJITOPUTMAMH
perieHusl 3aaad; yMeHue (GOpMYIUPOBATh OMpEISICHUS,
aKCHOMBI

U TEOPEMBI, MPUMEHSITh WX, MPOBOAUTH JOKa3aTeIbHbIE
paccykJIeHUs B XOJI€ peLIeHus 3a/1a4;

I1P64. VYwmenue

HeTpepbIBHAs  (YHKIWS,

byHKIHS,
nepBooOpa3Hasi,

ONEPUPOBATH  IOHATUSIMH:
IIPOU3BOAHAS,

OHpGI[GJ'IGHHBIfI HHTCrpaa; YMCHHUC HAXOAUTh IMPOU3BOAHBIC

AIIEMEHTapHbIX  (QYHKIUH,  UCHOJB3yS  CIIPaBOYHBIC
MaTepuasbl; UCCIEe0BaTh B MPOCTEHIINX cIydasx (YHKIMH
Ha MOHOTOHHOCTb, HAXOJUTh HauOOoIbIINE

U HauMeHbIIWE 3HaueHHs (QYHKIHHA; CTPOUTh TIpapuKu

MHOT'OYJICHOB C HCII0JIb30BaHNUEM anmnapara
MaTEMaTHYECKOI0 aHaJIN3a; IPUMEHATh MIPOU3BOJIHYIO IIPU
pelieHun 3a1a4
Ha JIBIJKEHUE; PeliaTh NPAaKTUKO-OPUEHTHUPOBAHHbBIE 3a/1aul
Ha HauOOJIbIINE U HaUMEHBIINE 3HAYCHUs], HA HaXOXKICHHE
IIyTH, CKOPOCTU U YCKOPEHNS;

ITPG5. YMeHue ornepupoBaTh TMOHSATHUSIMH: palliOHAIbHAS
byHKUMs, MoKa3aTenbHast (YHKLMS, CTENEeHHas (QyHKIus,
JorapupmMuyecKkas byHKIHSA, TPUTOHOMETPUUECKHE
¢yHKkuMu, obpaTHble (YHKIMH; YMEHHE CTPOUTH TpaduKu
byHKIMH, rpaduKu
W3YYEHUU MIPOLIECCOB U 3aBUCUMOCTEN, NPU PEIICHUH 33124

HN3YUYCHHBIX HUCIIOJIBb30BATh npu

U3 JAPYruX Y4YeOHBIX TPEAMETOB W 3a7ad M3 peajbHOM

KU3HU; BbIpaXaTh (opMynamMu 3aBUCHUMOCTH MEXIY
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COOTBCTCTBUC PE3YJIbTATOB LC/IAM

BEJIMYUHAMU;

[1PG6. YMmeHnue pemiath TEKCTOBBIC 3a/1a4d Pa3HBIX THIIOB (B
TOM YHCJIC€ Ha TPOIEHTHI, JOJIM W YacTH, Ha JIBIDKEHHE,
paboTy, CTOMMOCTh TOBapOB M YCIIyT, HAJOTH, 3a7add U3
objacT  ympaBieHHS  JIMYHBIMH W CEMEHHBIMH
¢buHaHCAMM);  COCTaBIATH  BBIPAXKEHHUS,  YpPaBHEHMS,
HEpPaBeHCTBA M MX CHUCTEMBI 1O YCIOBUIO 3a/ayW,
UCCIIEIOBaTh  TOJYYEHHOE  pelleHne U  OICHHUBATh
MPaBAONOI00HOCTH PE3YJIBTATOB;

[TPG8. YMmenue onepupoBaTh MOHATUSIMU: CIYYANHBIA OMBIT
U Clly4ailHoe cOOBITHE, BEPOSATHOCTh CIIYYaitHOTO COOBITHS;
YMEHHE BBIUUCISTH BEPOSATHOCTH C  HCIOJIB30BAaHUEM
rpaduueckux MEeTOJO0B; MPUMEHATh (HOPMYJIbI CIOKEHHUSI U
YMHOXKEHUSI BEpPOSTHOCTEH, KOMOMHATOpHbIE (aKThl U
dbopMyInbl MpU pEIIeHUU 3a7]ad; OLEHUBATH BEPOATHOCTH
pealbHBIX COOBITHIA; 3HaKOMCTBO
CO CIyyallHBIMH BeIMYMHAMHU; YMEHHUE NPUBOIUTH
OpUMEphl  TPOSBJICHHS 3aKOHA OONBINMX 4YHCEN B
MIPUPOJTHBIX

1 OOIICCTBCHHBIX SBIICHUSX;

ITPG9. Ymenue omepupoBaTh MOHATHUAMH: TOUYKA, MpsMas,

MJIOCKOCT, MIPOCTPAHCTBO, JIByTpaHHBIN yroil,
CKpEIIHBaIOIINecs npsiMbIE, napayuieNbHOCTh u
NEPIEHIUKYISIPHOCTD MPSIMBIX

Y TUIOCKOCTEH, YTroJl MeXay IPSMbBIMH, YTOJ MEKIY MPSMON
U IUIOCKOCTBIO, YTOJI MEKIY IUIOCKOCTSMHM, PACCTOSHUE OT
TOYKH

JI0 TUIOCKOCTH, PACCTOSTHUE MEXAY MNPSMbIMH, PACCTOSTHUE
MEX/y IJIOCKOCTSIMU; YMEHHUE HCII0JIb30BATh MPU PELICHUH
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3aJa4 W3y4eHHbIe (aKThl W TEOPEeMbl IJIAHUMETPUH;
YMEHHE OLIEHUBaTh pa3Mepbl OOBEKTOB OKPYXKAIOIIETo
MUDA;

[1P610. Ymenue onepupoBaTh MOHATUSIMU: MHOTOTPAHHUK,
CeYeHHe MHOTOIpaHHHKa, KyO, Mapaienenures), nmpusma,
nupaMua, QuUrypa M MOBEPXHOCTh BpaLICHHS, LUIHHID,
KOHyc, T1map, cdepa, ceueHus GUTYpbl BpalleHUS,
IUIOCKOCTh, Kacamomasicss cdepsl, IMIMHApPA, KOHYCA,
IUIONIAlb TIOBEPXHOCTH IHUpaMMIbl, IPU3MBI, KOHYycCa,
MWIMHJPA, TIOMaabs chepbl, 00beM KyOa, MPSIMOYTOIBLHOTO
napajuieJienunena, NUpamMHUAbl, OpPU3MBI,  LWIMHJpA,
KOHyca, IIapa; yMEHHEe Uu300paxaTb MHOTOIPAaHHUKU
U TOBEPXHOCTU BpAUICHMS, HMX CEYEHHs] OT PYKH, C
MOMOUIbI0 YEPTEKHBIX HHCTPYMEHTOB U JJIEKTPOHHBIX
CPEICTB;  yMEHHE  paclo3HaBaTb  CHMMETPUIO B
IIPOCTPAHCTBE;  YMEHUE  paclo3HaBaTb  IPAaBUJIbHBIC
MHOTOI'PAHHUKU;

[IP611 VYmeHue omnepupoBaTh TMOHATUSAMHU: JBUKECHHE
B IIPOCTPAHCTBE, MOAOOHBIE (QUIYpPHI B MPOCTPAHCTBE;
HCIIOJIB30BaTh OTHOLICHHWE IUIOMIAJEH IOBEPXHOCTEN U
00beMOB MOJO0OHBIX (PUTYD MPU PEIICHUH 3374,

[IP612. YMeHHE BBIYHCIATH TE€OMETPUUYECKHUE BEIIMYHHBI
(nuHA, yroj, IUIOIIaab, 00beM, IJIOU[aJb MOBEPXHOCTH),
UCTIONb3Ys U3yYeHHbIE (POPMYJIIBI U METO/IBI;

[1P613. YMeHue onepupoBaTh NOHATHAMMU: MPSIMOYTOJIbHAS
cUCTeMa KOOpAMHAT, KOOPAMHATBl TOYKH, BEKTOp,
KOOpJMHATBl BEKTOpAa, CKaJISPHOE NPOU3BEICHHUE, YTOJ
MEX/Iy BEKTOpaMH, CyMMa BEKTOPOB, HPOU3BEICHHUE
BEKTOpa Ha YHUCIJIO; HAaXOIUTh C TIOMOINBIO H3YYEHHBIX
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dopMynT KOOpAMHATBHI CEpPEeIUHBI OTpPEe3Ka, PacCTOSHHE
MEXIY IBYMs TOUKAMHU;

[1P614. YMmenue BbIOUpaTh NOAXOASIINN U3YUEHHBIN METO/
JUISl pelleHus 3aJadd, pPAcHO3HaBaTh MaTE€MATHYECKHE
(bakTbl

U MaTeMaTHYeCKUe MOJAEIH B MPUPOIHBIX M OOLIECTBEHHBIX
ABJICHUSX, B HCKYCCTBE;, YMEHHE IPUBOAUTH IPUMEPHI
MAaT€MaTHYECKUX OTKPBITUH POCCUHUCKOW UM MHUPOBOHU
MaTE€MaTHUYECKOU HAyKH

[IK 1.2. IlpumeHSTP HOPMBI
[paBa JUIsl pELIEHUs 3aJady B
podeccuoHaNIbHOM
NesITeIbHOCTH

B obOmacTyi TPyIOBOTO BOCIIMTAHUS: - TOTOBHOCThH K
Tpyny,
TPYIOTIO0ME; - TOTOBHOCTh K aKTUBHOM JI€ATEILHOCTH|
TEXHOJIOTHYECKOW M COIMAIbHOW HAINpaBJIEHHOCTH,
CIIOCOOHOCTD IJIaHUPOBATh

OCO3HaHUEC OEHHOCTHU MacCTCpCTBA,

HWHUIOUHUPOBATD, b4l

CaMOCTOSITEJIbHO BBIMIOJHATh TaKyIO JESTEIbHOCTD;
MHTEpeC K pa3iuyHbIM chepaM npodeccuoHanbHOM
NesITEIbHOCTH, YMEHHE COBEpIIAaTh  OCO3HAHHBIH]
BbIOOp Oynmymieil mpodeccmn ¥ peaan30BHIBATH
COOCTBEHHBIC JKM3HEHHBIC IUIAHBI, - TOTOBHOCTH H
CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA|
NpOTSHKEHUHM Bcel Jku3HM; B oOmactu meHHOCTH

HAYYHOTO c(hOpMUPOBAHHOCTH|

MIO3HAHUS:
MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKH U OOILIECTBEHHOW MPAKTUKU.
OCHOBAaHHOT'O Ha JUAJIOTe KYJIbTYpP, CHOCOOCTBYIOLIETO
OCO3HAHHIO CBOETO MECTAa B MOJMKYJIBTYPHOM MUDE; -
OCO3HaHHE  LIEHHOCTHU

HAyYHOM  JI€SITEIbHOCTH,

IrOTOBHOCTH OCYHIECTBJIATH IMPOCKTHYIO H

MCCIICO0BATCIILCKYIO ACATCIbHOCTE HHANBUAYAJIBHO U

YMeHue BpIOUpaTh TOAXOASAIIMN W3YYEHHBIM METON JIs
peleHusl 3aJa4yy, pacro3HaBaTh MaTeMaTWdecKue (PakThl u
MaTeMaTHYeCKUE MOJEIH B TPHUPOIAHBIX M OOIIECTBEHHBIX|
B HMCKYCCTBE, YMEHHE TMPUBOJAUTH MPUMEPHI
OTKPBITUHA  POCCUKCKOU MHUPOBOH
MAaTEMaTUYECKON HayKU

SIBJICHUSIX,
MaTeMaTHYECKUX u
Bnagenue meronaMu 10Ka3aTENbCTB, aITOPUTMAMU PELIEHUS]
3agad; yMmMeHuEe (QOpPMYIHPOBATH OIpPEICIICHUS,, aKCHOMBI H
TEOpEMbl, NPUMEHATH UX,

IMPOBOAUTH J0Ka3aTCIbHBIC

[PACCYKIACHUA B XOAC PCIICHUA 3a/1a4,
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B rpynne OBiajJeHuEe YHHUBEpPCAIbHBIMU YUEOHBIMUY|
[IO3HABATCIIbHBIMU [ICI>'ICTBI/ISIMPIZ - OCYHICCTBJIATH
[[C/ICHANPABICHHBI TOMCK TEPEeHOCa CPEACTB M
CIIocOo00B JICHCTBUSA B NMPOGECCHOHATBHYIO CpPENy; -
YMETh TIEPEHOCUTh 3HAHWsS B TIO3HABATEIBHYIO WU
MPaKTUYECKYIO 00JIACTH JKU3HEACITEIbHOCTH; - YMETh
MHTETPUPOBATh 3HAHHWS M3 Pa3HBIX IPEIMETHBIX

oOJIacTen.
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2. CTpykTypa u coaep:xkaHue 001meo0pa3oBaTeIbHON JUCHUNIMHBI

2.1. O6beM JUCHHUILVINHBI U BU/bI y4eOHOH padoThl

Bupa yueOHoii padoThI Oo0bem B
yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JUCHHUIINHBI 232
OcHoBHOe coepxanue 198

B T.4.

TeopeTuieckoe o0ydeHue 156
1a00paTOPHBIC U MIPAKTUIECCKHUE 3aHATH 42
IIpogeccuonaibHO OpMEHTHPOBAHHOE CO/lep:KaHue (CoiepKaHue 14

MPUKJIAJTHOT0 MOYJIAA)

IIpome:kyTouHasi arTecTanus (1uddepeHIMpOBaHHbIN 3a4eT)
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2.2. TemaTu4yecKui NJIAH U COJepP:KaHUE TUCIHUIJIMHBI

HaumenoBaHue pa3aesioB Coaepxanue yueOHOro Mmarepuasa (0CHOBHOE U Oo0bem | Dopmupyemble
U TeM npodeccnoHaILHOOPHEHTHPOBAHHOE), J1a00PATOPHbIE U MPAKTHYECKHE 3aHATHSA YacoB | KOMIIeTEHUHMH
1 2 3 4
OcHoBHOE cogepKaHue

Pasnea 1. IloBTopenne Kypca MAaTeMAaTHKH OCHOBHOM IIKOJIbI 18

Tewma 1.1. Coneprkanue yueOHOro MaTepuana 2

Henp n 3apaun marematuky | Llenp u 3aqaum MaTeMaTHKU MIPH OCBOCHHU CIIEIMAILHOCTH. ba3oBble 3HaHUS U YMEHUS

npu OCBOCHMH | TI0 MaTeMaTHKe B MPOGeCCUOHATBLHON W B MOBCEIHEBHOW IEATEIHLHOCTH. MHOXECTRBO,

CIIELUAJIbHOCTH. omnepauuu HajJ MHOkecTBamu. Jluarpammsl Ditnepa—Benna. Mcnonb30BaHue T€OpETUKO-

MHoOXecTBa U JIOTHKa MHO>KECTBEHHOI'O ammapara [Jjisi ONUCAaHUs peaJbHbIX MPOLECCOB U SBICHUU B
npoeCCHOHATIBHON JESITENbHOCTH, MpPHU pEIIeHUH 3a7ady U3 JPYrux JAUCLUIUIMH.
Ornpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO OK 01,

Tema 1.2. Coneprxkanue yueOHOro MaTepuana 2 OK 02,

Ywucia v BEIYUCICHUS Harypanbnubie n nensie yncna. [Ipu3Haku AeIMMOCTH LENBIX 4YKcel. PanuoHanbHbIE OK 03,
yucia. OOBIKHOBEHHBIC U IECATUYHBIE APOOH, MPOIEHTHI, 0ECKOHEUHBIE TIEPUOINIECKUE OK 04,
npobu. ApudmMeTHyueckre orepandd ¢ paluoOHAIBHBIMA YHCIAMHU, TPeoOpa3oBaHUs OK 05,
YUCJIOBBIX BbIpakeHUM. JlelicTBUTENbHBIE YMclia. PalnoHanbHbIE M UpPpPALMOHATIbHBIE OK 06
yuciaa. ApudMeTHuecKue omepanuu ¢ ACUCTBUTEIbHBIMH uuciamu. [IpubmmxéHnble OK 07
BBIYHCIICHUS], IPABUIIA OKPYTJICHUS, IPUKUIKA U OIIEHKA pe3yjIbTaTa BEIUUCICHUN K 1.2

Tema 1.3 Coneprkanue yueOHOro MaTepuana 4

Toxnecrsa u | ToxxaecTBa W TOXJIECTBEHHbIE NpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YpaBHEHUS.

TOXJECTBEHHBIE HepaBenctBo, pernenue HepaBeHCTBa. MeToa MHTEpBaIOB. Pemenne menbix u 1poOHO-

npeoOpa3oBaHuUs. palMOHANbHBIX YPAaBHEHU M HepaBeHCTB. [IpuMeHeHHMe ypaBHEHUN M HEPABEHCTB K

VYpaBHeHust pEIIeHHI0 MaTeMaTHYeCKHX 3a7ad U 3aJa4 U3 pa3IUdHbIX 00JacTeil HayKu U peaibHOU

Y HEpaBEHCTBA *KU3HU. CUCTEMBI U COBOKYNHOCTH PALIMOHAIIbHBIX YpaBHEHUN U HepaBeHCTB. CUCTEMBI
JIMHENHBIX YpaBHEHMH. PenieHue NpukiIagHbeIX 3a7a4 C IIOMOIUBI) CHCTEMbI JIMHEHHBIX
ypaBHEHUU
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Tema 1.4. IIpodeccuoHaILHO OPHEHTHPOBAHHOE CoOAepKaHHe (CodepsKaHMe NPHKJIATHOIO 4
[IpoueHTHBIE  BBIYKCICHUS | MOAYJISI)
B npodeccuoHanbHbIX | [IpuMeneHue apoOel W MPOICHTOB I PEHICHHS MPHKIAIHBIX 3a/a4 M3 Pa3IudHBIX
3agavax oTpaciell 3HAaHWK W pealbHON KU3HU. [IpuOMMKEHHBIE BBIYMCIICHHS, IPaBHIIA
OKpYyIJIeHUS, MpPHUKUAKA W OIEHKa pe3ysbTaTa BblUMCICHUI. PasHbie cnocoObl
BBIUMCJICHHUSI  TPOIEHTOB. [IpolleHTHBIE  BBIYUCIEHHUA B  IPO(ECCHOHATBHBIX
3anauax.lIpumeHenue ypaBHEHUN U HEPABEHCTB K PELICHUIO MAaTEMaTUYECKHUX 3aJad U
3aJa4 U3 pa3IMUHBIX 00JacTel HAyKU U peabHOM JKU3HU
Tema 1.5. Coneprkanue yueOHOTo MaTepuana 2
IlocienoBaTenpHOCTH IlocnenoBaTeILHOCTH, CHOCOOBI  3aJaHMs  IIOCIIEAOBaTelbHOCTEH. MOHOTOHHEIE
Y TIPOTPECCUU nocie0BaTeNbHOCTUH. Apudmeruyeckas U reoMeTpuueckas mporpeccuu. beckoHeuHo
yObIBatolasi reomerpuueckass mnporpeccus. Cymma OecKOHEYHO — yObIBaroIen
reoMerpuueckoi mporpeccur. Dopmyna CIOXKHBIX IPOUEHTOB. lcmonb3oBaHue
MPOTPECCUU JJIsl PELICHUS PEATIbHBIX 3a7a4 MPUKIIAJHOTO XapaKTepa
Tema 1.6. Copepxanuie yueOHOTO MaTepHralia 4
OyHKIWH U TpaduKu Oyukwst, crmocoObl 3amanus QyHknun. [paduk ¢yskmuu. BsamMmHO 0O0paTHBIE
¢byukmun. OOGnacTh ompeneneHuss 1 MHOXKECTBO 3HaueHud (ynkmuu. Hymu dyHKmm.
[TpoMexyTKH 3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PyHKLIUU
Paznen 2. Crenenu u kopuu. CTeneHHas, nokasarejbHasi U jorapupmuyeckas pPyHKIMHU 42
Tema 2.1. Coneprxanue yueOHOTro MaTepuana 4
Apudmernueckuii KOpeHb Apudmernueckuii KopeHb HaTypajbHOH cremenu. JleiictBus ¢ apudmerudaeckumu OK 01,
Nn—0il cTeneHu. KOPHSIMH N—OM CTEINEHH. OK 02,
Tema 2.2 Copepxanue yueOHOro Matepuasa 4 OK 03,
Crenenu. CtangapTHas Crenens ¢ nensiM nokazareiaem. CtangapTHas GopMa 3amucH JeHCTBUTEIBHOTO YHCIA. OK 05,
dhopma 3anucu Hcnonws3oBanue moaxossmied (GopMbl 3alUCH JICHCTBUTENBHBIX YHCEN JUIS PEIICHUS OK 06,
JNEHUCTBUTEIBLHOTO YUCIIA NpaKTUYECKUX 3aJad W M[pelcTaBiieHus JaHHbIX. CTeneHb C  paluuOHAIbHBIM OK 07
nokaszareneM. CoiictBa crenenu. [IpeoOpazoBaHue BHIPAKEHHUN, COEPKAIINUX CTETIEHU I[IK 1.2
C palMOHAJILHBIM MTOKa3aTelieM
Tewma 2.3. Coneprkanue yueOHOro MaTepuana 2
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Crenennast pyHKUIUSA

CrenenHas (pyHKIUS ¢ HATYpaJbHBIM U LIEJBIM MoKa3aTeneM. E€ cBoiicTBa u rpaduk.
CoiicTBa u rpaduk KOpHS N-0if CTETIEHN

Tewma 2.4. Uppammonanbasie | Comepxanue yueOHOTO MaTepraia 6
YpaBHEHUSIM HEPaBEHCTBA Pemenue uppannoHaibHbIX ypaBHEHUN U HEPABEHCTB
Tema 2.5. Tlokazatenbhble | ComepikaHue yueOHOTO MaTepuana 6
ypaBHEHHU U HEpaBeHCTBA | [lokazarenbHble ypaBHEHUS U HEPABEHCTBA
Tewma 2.6. Coneprkanue yueOHOTo MaTepuana 6
Jlorapudm umcna. CoiictBa | Jlorapupm umcna. Jlecatuunble © HaTypaiabHble Jsorapudmbl. I[IpeobpaszoBanue
norapu(MoB BBIPOKECHHM, COAEPIKAIIUX JIOTapU(PMBI
Tema 2.7. IlokazarenwHas | ComepikaHue yueOHOro MaTepuana 8
u norapupmuueckas | [lokasatenpHass W jorapudmuueckas (yHKIMH, HUX CBOWCTBA ©  rpaduKu.
¢byHKIIUY, ypaBHenus, | JlorapupmMuyeckue ypaBHEHHs 1 HEpaBEHCTBA
HEPaBEHCTBA
Tewma 2.8. ITpodeccuoHabHO OPHEHTHPOBAHHOE COAep:KaHHMe (CoAep:KaHMe NPHUKJIATHOIO 4
Jlorapudmsl B ipupoe MOYJISA)
U TEXHUKE [Tpumenenue norapudma. Mctopus pazsutus marematuku. Jlorapudgmuueckas cnupaib
B npupoje. Ee maremaruueckue cBoiictBa. Vcmonb3oBanue rpa@ukoB (QyHKIMNA 1S
MCCJIEIOBAHMSI IIPOLIECCOB U 3aBUCUMOCTEN, KOTOPBIE BO3ZHUKAIOT IIPH PELICHUH 3a/1a4 U3
pa3uyHbIX 00JacTell HaAyKU U peabHOM KU3HU
Tewma 2.9. Coneprxkanue yueOHOro MaTepuana 2
[IpuMeHeHne ypaBHEHUH, Wcnonb3oBanue rpagukoB QyHKUMN ISl pellIeHUs YPaBHEHUM M JIMHEWHBIX CHCTEM.
CUCTEM U HEPABEHCTB [IpumeHnenne ypaBHEHMIA, CUCTEM M HEPAaBEHCTB K PEUICHHIO MaTeMaTUYECKUX 3a7ay U
K pEIICHHUIO0 3a/1a4 3a/1a4 U3 pa3IMYHbIX 00JaCTeil HayKu U peaibHON )KU3HU
Pa3nes 3 Ilpsimble ¥ JIOCKOCTH B pocTpaHcTBe. KoopanHaThI M BEKTOPBI B IPOCTPAHCTBE 30 OK 01,
Tewma 3.1. Copepxanue yueOHOTO MaTepuala 4 OK 02,
Ilosropenue nnanuMerpuu. | OcHoBHBIE (GUTYpBI, (akTel W TeopeMbl IuTaHuMeTpur. OCHOBHBIE TOHSTHS OK 03,
OcHoBHbIE IOHATHS | cTepeoMeTpur.  Touka, TmpsiMas, IJIOCKOCTh, MpocTpaHcTBO.  [loHsATne 00 OK 05,
CTepEOMETPUHN AKCHOMaTHYECKOM MOCTPOECHUHU CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPHUH U CIIEACTBUS U3 OK 07
HUX [IK 1.2
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Tema 3.2.

[IpsiMbIe U TUIOCKOCTH

B MIPOCTPAHCTBE.
[TapamienbHOCT  MPSMBIX,
NpsAMOM W TUIOCKOCTH,
IJIOCKOCTEN

Conepikanue yueOHOTO MaTepuaia

B3aumHoe pacnosnoxeHue NpsMbIX B IPOCTPAHCTBE: NEPECEKAIOIINECS, TapauIeIbHbIE U
CKpeluBaromuecs npsmele. [lapamienbHOCTh NPSMBIX U IUIOCKOCTEH B MPOCTPAHCTBE:
napajuleJibHble  IpsIMBIE B IPOCTPAHCTBE, IAPAJUIENBHOCTh  TPEX  IPSIMBIX,
[IapaJUIEJIbHOCTD MPSMOW M IIOCKOCTH. YTJIBI C COHAIIPABJICHHBIMM CTOPOHAMH, YIOJ
MEXIy MpsAMBIMH B TpOCTpaHCTBE. [lapaynesnbHOCTh IJIOCKOCTEH: MapallesibHbIE
IUIOCKOCTH, CBOMCTBa MapajuleNbHbIX IIockocTed. [Ipocrelimme npocTpaHCTBEHHbIE
(Gurypsl Ha MIOCKOCTH: TETPAdIP, KyO, MapasieNenures, IOCTPOSHUE CeUeHHUH

Tema 3.3.
[lepneHAUKyIIPHOCTD
MPSIMBIX

U TUIOCKOCTEH

Coneprkanue yueOHOTo MaTepuana

[leprieHAUKYASAPHOCTh TPSIMOM M TUIOCKOCTH: TEPHEHAWKYJSIPHBIE TPSMBIE B
IPOCTPAHCTBE, MPSIMbIE MapajlieibHble U MEPHEHAUKYJSPHbIE K IUIOCKOCTH, MPU3HAK
HEPIECHIUKYISIPHOCTA MPSAMOM U IJIOCKOCTH, TeOpeMa O NpSMON MepHeHIUKYISPHOI
IUIOCKOCTH

Tema 3.4.
VYTIIbI MeXKAY TPSIMBIMU
U TUIOCKOCTAMHA

Copepxanue yueOHOTO MaTepHraa

Yrnel B OPOCTPAHCTBE: Yol MEXAY MPSMOM M IIOCKOCTBIO, ABYTPAHHBIM yrod,
JIMHEHHBIM YroJl JIBYIpaHHOro yria. llepneHaukyissp W HakJIOHHBIE: PAacCTOSIHUE OT
TOYKH JO IUIOCKOCTH, PACCTOSIHHE OT MPSAMOM 10 MJIOCKOCTH, MPOEKIUs (PUrypbl Ha
IUIOCKOCTh. [lepneHauKyIIpHOCTh IUIOCKOCTEW: NPU3HAK NEPHEHAMKYJIPHOCTH ABYX
II0cKoCTeN. Teopema 0 TpEX neprneHauKyJIsIpax

Tema 3.5.
Koopannatsl u BEKTOpHI
B IIPOCTPAHCTBE

CopepxaHue yueOHOTro MaTepHuaa

Bektop Ha mockocty M B mpocTpaHcTBe. ClOXKEHHME W BBIYUTAHHE BEKTOPOB.
YMHOXEeHHE BeKTOpa Ha uMcio. Pas3nokeHue BeKTopa Mo TpEM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBuno mapamnenenunena. Pemenue 3anad, CBS3aHHBIX C MPUMEHEHUEM
IpaBUJ AEUCTBUM ¢ BeKTOpaMH. [IpsMoyronpHas cucreMa KOOPAWHAT B IIPOCTPAHCTBE.
Koopaunatsl BekTopa. IIpocTeiimue 3aaun B KOOpJIMHATaX. YTOJ MEXIY BEKTOpPaMHU.
CkanspHoe MNpOU3BEACHUE BEKTOPOB. BrpluncieHue yriioB Mexay MOpsSMBIMU U
10cKoCTSIMU. KOOpAMHATHO-BEKTOPHBIA METO PU PELIEHUH F'€OMETPUUECKUX 3aa4

Tema 3.6.
[IpsiMble U TUIOCKOCTH

IIpo¢deccuonaibHO OPpMEHTHPOBAHHOE COJEPKAHUE (COIEPKAHNE TPUKIIATHOTO
MOJYJIsT)
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B NIPAaKTUYCCKHUX 3a/lavax

PacnionoxeHne npsIMBIX U IUIOCKOCTEM B OKpYyXKarolleM Mupe (Ipupojne, MCKYCCTBE,
apXUTEKType, TEXHUKE). PelieHne npakTuKo-OpueHTUPOBAHHBIX 3a7a4

Tewma 3.7. Coneprkanue yueOHOT0o MaTepuaa 2
Pemenue 3anau. [Ipsimbie Pemenue 3a1au Ha HaAXOXKIEHNUE T€OMETPUUECKUX BEJTMUMH C UCIIOJIB30BaHUEM amapara
U IUIOCKOCTH, KOOPJUHATBl | BEKTOPHOM aJIreOphI
1 BEKTOD
Pasnen 4. OcHoBbI TpuronomMerpun. Tpuronomerpudeckue GyHKuuu 26
Tema 4.1. Coneprkanue yueOHOro MaTepuana 6
OCHOBBI TPUTOHOMETPUU CuHycC, KOCUHYC U TaHT€HC YHCJIOBOTO apryMeHTa. APKCUHYC, apKKOCUHYC, apKTaHT€HC
YHCIIOBOTO apryMeHTa. Tpuronomerpuyeckas OKPYHOCTb, ornpezeneHue
TPUTOHOMETPUUYECKUX (PYHKIIHI YUCIOBOTO apryMeHTa
Tema 4.2. OcHosuble | ComepxaHue yueOHOTO MaTepHraa 6
TPUTOHOMETPUUECKUE [IpeobpazoBaHne TPUTOHOMETPHUUECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETPHUECKUE
TOKJECTBA (hopmybI
Tewma 4.3. Coneprkanue yueOHOT0o MaTepuaa 4
Tpuronomerpuyeckue Oyukuus. [lepuonnueckue pynkuuu. Tpuronomerpuyeckue (QpyHKIHUU, UX CBOICTBA U
(GyHKIMH, MX CBOWCTBA M | rpaduku
rpaduku OK 01,
OK 02,
Tewma 4.4. Copepxanue yueOHOT0O MaTepHuaa 6 OK 03
Tpuronomerpuueckue Pemienne  TpuroHomeTpuueckux — ypaBHeHUH. I[IpuMepel  TPUTOHOMETPUYECKUX OK 0 4’
)
YPaBHEHMS U HEPABCHCTBA | HEPABEHCTB OK 05,
Tema 4.5. IIpodeccuoHabHO OPHEHTHPOBAHHOE COAep:KaHHMe (CoAep:KaHMe NPHUKJIIATHOIO 2 OK 06,
Hcnonb3oBanue MOYJISA) K 1.2
TPUTOHOMETPHUHU [IpoBenenue mpakTUYeCKUX pacyeToB Mo ¢GopMyliaM TpuroHometrpuu. Vcmonb3oBaHue
B npoecCHOHaNbHOM | rpadukoB  (QyHKIUMIA Ui HCCICAOBAHUS TPOIECCOB UM  3aBHCHUMOCTEH, KOTOpBIC
chepe BO3HUKAIOT MPH PEHICHUH 33]1a4 U3 IPYTUX YUSOHBIX TUCIUIUIMH U peaTbHOU KU3HU
Tewma 4.6. Coneprkanue yueOHOro MaTepuana 2
Pemenue 3a1a4 | Tpuronomerpuueckue pyHKIUU, TOKAECTBA U ypPAaBHEHUS
TPUTOHOMETPHUHU
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Pa3znes S. MHOrorpaHHMKH U Tejla BPallleHUs 34

Tewma 5.1. Coneprkanue yueOHOro MaTepuana 8

MHororpaHHUKI [TonsiTue MHOTOrpaHHHMKAa, OCHOBHBIE JJIEMEHThl MHOTOTPAHHHKA, BBIMYKIbIE U
HEBBINIYKJIbIE MHOTOTPAHHMKM; pPAa3BEPTKAa MHOrorpaHHuka. IIpusma: n-yromapHas
NpU3Ma; IPaHU U OCHOBAHUS MPU3MBIL; NIPsIMasi U HAKJIOHHAs IPU3Mbl; OOKOBasi U MOJIHAs
NOBEPXHOCTh mNpu3Mbl. [lapannenenunesn, NpsMOYTOJNBHBIA MapaJlICNENUINE] U €ro
cBoiicTBa. [lupamMuaa: n-yroiapHasi mupaMuza, TpaHU U OCHOBAaHUE MUPAMUIbI; OOKOBas
U TOJIHAs MOBEPXHOCTh NMUPAMU[BI, NPaBUIbHASA U YCEUEHHAs NUpaMuia. DJIEMEHTHI
NOpU3Mbl U TUpaMUIbl. BbUnCIIeHHe 371€MEHTOB MHOTOTPAaHHHMKOB: pEOpa, AMaroHalu,
yTJIbI

Tema 5.2. Coneprkanue ydeOHOro MaTepuasa 6

[IpaBunbHbIE [TpaBuiIbHBIE MHOTOIDAaHHUKM: IOHSATHE MPAaBHIBHOTO MHOIOTPAHHUKA; INpPaBUIIbHAs

MHOT'OTPaHHHKHU. Ipu3Ma ¥ NpaBWIbHAs NUPAMMJA; [TPaBUIIbHAS TPEYTOJIbHAS MUPAMKIA U MTPaBUIBHBIN

[Tnomans MIOBEPXHOCTHU | TeTpadp; KyO. [IpencraBienue o mpaBUIbHBIX MHOTOTPAHHUKAX: OKTadIp, JOJACKAIp U

MHOT'OT'PaHHUKOB ukocadap u ap. Cedenus mpusmbl U nupamuisl.llnomans GOKOBOW MOBEPXHOCTH H
NOJTHOM TMOBEPXHOCTH MPSIMOW MPHU3MBI, IUIOINAAh OCHOBAHWH, TeopeMa O OOKOBOM
NOBEPXHOCTU NpsAMON mnpusMbl. [lmomans OOKOBOM IMOBEPXHOCTH U IOBEPXHOCTH
MpaBWJIbHOM NHUPaMU[bl, TEOpeMa O IUIOMAg OOKOBOIl MOBEPXHOCTH YCEUEHHOU
IIUPAMHUIBI

Tema 5.3. Copepxanue yueOHOro MaTtepuaa 8

Tena BpareHus

Hunuaapudeckas MOBEPXHOCTh, 00pasylollie NUINHAPUIECKONW MOBEPXHOCTH, OCh
IWIMHAPUYECKON TOBepXHOCTH. LlwimHap: ocHoBaHMA W OOKOBas IOBEPXHOCTH,
oOpasyrolas W OCh, IUIOMAAb OOKOBOH M TOJHONH moBepxHocTH. KoHmveckas
MOBEPXHOCTh, 00pa3yrolue KOHMYECKOM MOBEPXHOCTH, OCh M BEPIIMHA KOHHMYECKOU
noBepxHocTU. KoHyC: ocHOBaHME U BeplllMHA, 00pa3youias v oCh, IJIOaAb OOKOBOH U
MOJIHOM TIOBEPXHOCTH. Y CEUEHHBI KOHYC: OOpa3ylllne W BBICOTa, OCHOBAHHS H
6okoBas noBepxHocTh.Cdepa u map: UeHTP, paauyc, JUaMeTp, MIOMaab TOBEPXHOCTH
chepsl. B3zanmHoe pacmosnoxkeHue cdepbl W IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K
chepe, mmomans cheprr.M300paxkeHne Ten BpalleHUsT Ha TUIOCKOCTH. Pa3BépTka

OK 01,
OK 02,
OK 05,
OK 06
OK 07
K 1.2
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LMJIMH]IPA U KOHYCa

Tewma 5.4. Coneprkanue yueOHOro MaTepuana 6
O6bemMbl u mwiomany | [onstue o6 06bEMe Tena B npoctpaHcTBe. OCHOBHBIE CBOMCTBa 00BEMOB Tell. Teopema
MOBEPXHOCTEH Tel 00 00BEME MPSAMOYTOJILHOTO MapaiesienuIea U caeCTBUS U3 He€. 00beM MUpaMUAbl U
npu3Mbl.O0bEM IMIIKMHAPA, KoHyca. OO0BEM mapa u mwiomans cepsl. [lomoOHbIe Tena B
npocTtpancTBe. COOTHOMICHHS MEXKIY MIIOMAASIMHI TTOBEPXHOCTEH, 00bEMaMu MOAOOHBIX
ten. CeueHus wwiMHIapa (TMapajyiebHO W NEPIEHAMKYJSIPHO OCH), CEUEHUsS KOHYyca
(mapasmuienbHOE OCHOBAaHMIO M TIPOXOJAIIEEe Uepe3 BEpIIMHY), CEYeHHUs Iiapa.
MHororpaHHuK, ONMHUCAaHHBIN O0KOJIO cepsl; cdepa, BIUCAHHAS B MHOTOTPAaHHUK WU B
TEJIO BpallleHus
Tema 5.5. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COAepP:KaHHMe (CoAep:KaHHe NPHUKJIATHOIO 4
JIBr>KeHHE B MPOCTPAHCTBE. | MOAYJIs1)
Ceuennss u xoMmOuHanuu | CHMMETpPHUS B MPOCTPAHCTBE: CUMMETPHS OTHOCHUTEIBHO TOYKH, MPSIMOM, IMIOCKOCTH.
IPOCTPAHCTBEHHBIX QUTYP | DIeMEHThI ~ CHMMETPMH B NHpaMUAaX,  Mapajule/ienueaax,  MPaBUIbHBIX
B npodeccHoHaNbHBIX | MHOTOrpaHHUKaX. CHMMETpUsS B TPHPOJE, AapXUTEKType, TEXHUKE, B OBITY, B
3aja4ax npodeccun.Vcrionp3oBanie JBWKEHWH B MPOCTPAHCTBE TMPH PEIICHHWH 3aiad.
[TocTpoenue cedeHHit MHOTOTPAaHHUKOB M Tes BpaimieHus.Meton cneno. KomOunanus
TEJ BpalIeHUS W MHOTOTPaHHUKOB. Mcmonp30BaHWe KOMOWHAIIMKH MHOTOTPAaHHUKOB W
TeJ BpalleHUsI B IPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4axX
Tewma 5.6. Copepxanue yueOHOro MaTtepuaa 2
Pewienue 3aj1a4. | Beruucnenue Benu4uH (AJIMHA, YTOJ, 00BEM, IUIOMIAh TOBEPXHOCTH) T€OMETPUIECKIX
MmuororpanHMkd ¥ Tena | GuUryp, HCHONB3ys wu3ydeHHble (opmynasl u  Mertonbl. [locTpoeHme ceueHuit
BpalleHus MHOTOTPAHHUKOB METOJIOM CJICJIOB, BBITIOJIHEHHE (BBIHOCHBIX) IJIOCKUX YEPTEKEH U3
PHUCYHKOB IPOCTHIX 00BEMHBIX QUTYp: BH] CBEPXY, COOKY, CHU3Y
Pa3zgea 6. [IpouzBoaHasi u nepBooOpasHas pyHKUMHU 50
Tema 6.1. Coneprkanue yueOHOro MaTepuasa 2

MoHOoTOHHOCTE "
3KCTPEMYMBI GbyHKIUY.

[IpoMeXyTKM MOHOTOHHOCTH (YHKUMH. MakCUMyMbl M MHMHHUMYMbI (YHKIIMH.

Haubosnbiiee u HanMeHblee 3HaUeHUE (DYHKIIMU Ha TPOMEXKYTKE

Touku 3KCTpEMYyMa

OK 01,
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Tema 6.2. Copepxanue yueOHOTO MaTepHrala 6

Ilonatne  wenpepbiBHOCTH | HempepriBHBIE (hyHKIIMHA. MeTOI HHTEPBAJIOB IS PEUICHNS HEPABEHCTB

GyHKIHH. Merton

HUHTEPBAJIOB

Tema 6.3. Coneprkanue ydeOHOro MaTepuasa 10

[IpousBoaHas. [IpousBonnas ¢yukuuu. [eomerpuueckuit U (U3NYECKM CMBICT HPOU3BOJHOM.

I'eomeTrpuuecknuit u | IIpousBoaHble MeMeHTapHBIX (QyHKIMA. DOpMyIIbl HAXOXKACHUS MPOU3BOAHON CyMMBI,

¢buznueckuit CMBICIT | IPOU3BECHUS M YACTHOTO (DyHKITHIA

MIPOU3BOJHOMN

Tema 6.4. Monotonnocts | Comepxanue yueOHOTO MaTepHraia 6

byHKIIN. Touknu | [IpumMeHeHHEe TNPOM3BOJAHON K HCCIACAOBAHWIO (DYHKIMA HAa MOHOTOHHOCTH U

JKCTpEMyMa 9KCTPEMYMBI

Tema 6.5. CopepxaHue yueOHOT0O MaTepHuaa 6

Haubonbmiee u | Haxoxaenue HauOOJBIIEr0 W HAMMEHBIIETO 3HAYeHHS (YHKIUM Ha OTpe3Ke.

HauMEHbIIIEe 3Ha4yeHus | [IpuMeHeHne Npou3BOJHON JUIsl HAXOXKIACHHUS HAWIy4YLIEro pPEeLIeHUs B IPUKIATHBIX

byHKIIUN 3aadax, AJIsl ONpeesieH s CKOPOCTH IpoIiecca, 3a1laHHOT0 (OpMYIIOi HiTh rpadukom

Tema 6.6. Haxoxnenue | [IpodeccHoHAIbHO OPHEHTHPOBAHHOE COAep:KaHMe (CoAep:KaHHe TNPHUKJIATHOIO 6

ONTUMAJIBHOTO pe3yJIbTaTa ¢ | MOAYJIs1)

MIOMOIIIBIO TPOU3BOIHOM [IpuknanHele 3agaud, B TOM YHCJIE COLMAIHHO-IKOHOMUYECKOTO U (DU3HUECKOro
XapakTepa, UX pelIeHHE CPEACTBAMUA MaTEMaTUUECKOIO aHAJIN3a

Tema 6.7. Coneprkanue yueOHOro MaTepuana 6

[lepBooOpa3nas pyHKIMH [TepBooOpa3nas. Tabnuna nepBooOpa3HbIX

Tema 6.8. Coneprkanue yaeOHOro MaTepuasa 6

IInomans KpuBOJIMHEHHOM | IHTETpas, ero reoMeTpuuecKuil U (U3NYEeCKUH CMBICI. BblymcieHne WHTErpana 1o

Tpamneuuu. @®opmyia | popmyine Herotona-Jleitbnumna

Herotona — JleitOnuna

Tema 6.9. Coneprxkanue yueOHOro MaTepuana 2

[IpuMeHeHne Mpon3BOHOM
Y TIepBO0Opa3HON (QyHKIINU

Pemienne 3amay Ha TpUMEHEHWE TPOW3BOJHOM M HWHTErpajia jisi BBIYUCICHUS
(bU3MYECKUX BEJTUYHH M IUIONIAICH

OK 02,
OK 03,
OK 04,
OK 07
K 1.2
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Paznen 7. Teopust BepoATHOCTEH M CTATUCTUKA 32

Tema 7.1. Coneprkanue yueOHOro MaTepuana 2

[IpencraBneHue JaHHBIX [IpencraBneHune naHHBIX ¢ MOMOIIbIO Tabmul U auarpamMMm. CpeaHee apupMeTH4ecKoe,

Y onycarelibHas CTaTUCTHKA | MeAMaHa, HauOoJblllee M HAaUMEHbIIee 3HAYeHMs], pa3Max, AMCIEPCHs, CTaHIapPTHOE
OTKJIOHEHHUE YHMCIIOBBIX HAOOPOB

Tema 7.2. Coneprxanue yueOHOTo MaTepuana 6

Cayyaiinbple COOBITHSL. CrnyualiHple 9KCIIEpUMEHTBI (ONbBITHI) U CIy4yailHble COOBITHS. DJIEMEHTAapHbIE COOBITHS

Omnepanuy Haj cOOBITUAMM | (MCXO/bI). BeposTHOCTH CiydaifHOrO COOBITHS. BIM30CTH 4YacTOTBI W BEPOSTHOCTH
coObiTuii. Ciy4ailHble ONBITHI C PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMHU.
BepositHOCTH COOBITHI B ONBITaX C paBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH.
Omnepanuu Hajx COOBITUAMM: IEepecedyeHue, 00beIMHEHUE, IPOTUBOMOJIOKHbIE COOBITHS.
Huarpammbl  Ditnepa. Dopmyna CIOXKEHHUS BEPOSTHOCTEHU. YCIOBHAs BEPOSITHOCTb.
YMHOXeHUe BeposTHOCTER. JlepeBo caydanHOro skcnepuMmenra. dopmyiia MoaHOU
BepossTHOCTH. He3aBucumblie coObITHS

Tema 7.3. IIpogeccuoHaIbHO OPHEHTHPOBAHHOE CoOAepKaHHe (codep:KaHMe NPHKJIAJIHOIO 8

BepositHOCTB MOYJIs1)

B npodeccroHanbHbIX | [lepBudnas o0paboTKa CTATUCTHYECKUX JAaHHBIX. ['paduyeckoe UX TMpelCTaBICHUE.

3a1aqgax HaxoxaeHue cpeqHMX XapaKTepHCTUK, HaOnrofaeMbIX JaHHbIX. OIEHKa BEpOATHOCTH
COOBITUS B IPO(ECCHOHATIBHON EATEIbHOCTH, pellleHue NMpo(ecCHOHANbHBIX 3a7a4d Ha
BEPOSTHOCTb COOBITUSI, NPUMEHEHHE CTATHCTUYECKUX METOJOB JJs  peleHHs
npodecCHOHATIBHBIX 3a]a4

Tema 7.4. Coneprxkanue yueOHOro MaTepuana 4

OnemenTsl KOMOMHaTOpUKK | KoMOMHATOpHOE TipaBmiio yMHOKeHus1. [lepectanoBku u (akTtopuan. Yuciao couetaHui.
Tpeyronbuauk [Tackans. @opmyna 6unoma HeroToHa

Tema 7.5. Coneprkanue yueOHOro MaTepuasa 2

Cepun mnocnenoBaTenbHbIX | BuHApHBIM CilydaiiHbIA  ONBIT (MCHBITAHKE), YCleX M Heynada. HesaBucumblie

UCIIBITAaHUI ucnelTadus. Cepusi HE3aBUCUMBIX UCHBITaHUI 10 nepBoro ycnexa. Cepus He3aBUCUMBIX
ucnbiTaHuil bepHym

Tewma 7.6. Coneprkanue yueOHOro MaTepuana 6

OK 01, OK 02,
OK 03,
OK 04
OK 06
K 1.2
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Cny4daiiHple BEJIMYMHBI U

Cnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHocTed. [luarpamma pacnpezeneHusl.

pacnpeneseHus. [Ipumepsl pacripeesieHnid, B TOM YHCIie, TEOMETPUYECKOE U OMHOMHAIIBHOE.

MatemaTtuueckoe UucnoBple XapakTEpUCTUKU CIyYalHBIX BEJIMYMH: MaTEeMaTHUYECKOE OKUJaHHE,

OKHJJaHUE CIIy4ailHOM | AMCIIepCUsl W CTaHIapTHOE OTKJIOHEeHHEe. [Ipumepbl MPUMEHEHHS MaTeMaTUYEeCKOTro

BEJIMYHHBI OXKHJaHMs, B TOM 4YHMCIE B 3aJadax W3 IIOBCEAHEBHOM >KM3HM. MartemaTtnueckoe
oKujaHue OWHApHOW ciydyailHOW BelIWYMHBL. MaTeMaTH4ecKoe OXHIaHHE CYMMBI
CIIy4alHbIX BeIMYMH. MaTemMaTHuecKoe OKHJAHUE W JUCIEPCHUS FeOMETPUYECKOTO U
OMHOMMAJTIBLHOTO pacrpeaeaeHui

Tema 7.7. Coneprxkanue yueOHOro MaTepuana 4

3akoH  OONBIIMX  YHMCEN. | 3aKOH OOJBIIUX YKCENT M €r0 POJib B HAyKe, MPUPOJIC U 00IIecTBe. BrIOOpOUHBIl MeTO T

HenpepeiBable  ciydaiiHble | nccinenoBanuii. [IpuMepbl HEPEPHIBHBIX CIyYailHBIX BeMW4nH. [IoHATHE O TUIOTHOCTH

BEJINYMHBI (pacIpeelIeHus) | pacipeieiieHus. 3aiadn, NPUBOJIINE K HOpMaIbHOMY pactpezeicHuto. [loustue o

HopmansHoe HOPMAaJIbHOM PACIIPEAEICHUN

pacnpenenenme

IIpomexyrounas arrecranus (auddepeHnMpoBaHHbIN 324eT) -

Bcero: 232
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3. YCJIOBUSI PEAJIM3ALIMU IPOTPAMMBbI OBILIEOBPA3OBATEJILHOI
TACIATITAHBI

3.1 MarepuajabHoO-TeXHUYECKOE obecreyeHue

Peanmszamus mnporpaMMbl  y9eOHOH JHCHIUIUIMHBI TPOWU3BOJUTCS C TMPUMEHEHUEM
JMCTAHIIMOHHBIX TEXHOJOTHH M TpeOyeT HaJ W4yus SJIEKTPOHHOW 00pa3oBaTENbHON Cpeibl;
y4eOHOTr0 KaOMHETa.

OO6opynoBanne yueOHOro KaOMHeTa:

® KJIaCCHasl 1OCKa;

® 10Ca/I0YHBIC MECTa M0 KOJMYECTBY 00yUaIONINXCS;

® pabouee MeCTO NPEeIoIaBaTes;

® y4eOHO-TIPAKTUIECKOE obopyoBaHue, HE0OX0aMOe TUTSt MPOBEACHUS
MPEyCMOTPEHHBIX MTPOTPaMMOil MpakTUYeCKuX 3ansaTui. B coorBercTBUE ¢ 11.4.4 I'OC CIIO
JIOITyCKaeTCs 3aMeHa 000pyI0BaHMs €r0 BUPTYaTbHBIMU aHATIOTaMH.

Texnuveckue cpeacTBa 00y4eHHUsI:

® KOMIIBIOTEPHI C BBIXO/IOM B ceTh Internet;

® caiitr «Jluunas crTyaus» €  BO3MOXKHOCTBIO  pabOTBI €  BIIEKTPOHHBIM
00pa3zoBaTeNbHBIM PECYPCOM;

® HIIEKTPOHHBIE OMOINOTEUHBIE PECYPCHI.

Y4yeOHO-MeTOoAMYECKOE 0O0ecieYeHue TUCIMIIIMHBI:

* METOAMYECKHE YKa3aHUs N0 OpraHU3alui NPAKTUYECKUX 3aHITHIA;

* METOIMYECKHE YKa3aHUs M0 CaMOCTOSITEIbHOMN paboTe.

[IporpammHuoe o0ecnieueHue:

[TporpamMHOe oOecrieueHHe, SBISIOIIEECS YacThiO 3JIEKTPOHHOW HH(POPMALMOHHO-
o0pa3zoBaTeNnbHON cpebl U Oa3upyroleecs Ha TEIeKOMMYHHUKAIIMOHHBIX TEXHOIOTUAX:

- KOMIIBIOTEpHBIE 00yYaOIINE IPOTPaMMBI;

- TPEHUHT'OBBIE U TECTHUPYIOILNE IPOTPAMMBI;

- UHTEJJIEKTyaJlbHble POOOTHU3MPOBAHHBIE CHCTEMbI OIIEHKM KadyeCTBAa BBIMOJIHEHHBIX
pabor;

- clipaBOYHO-TIpaBoBas cucreMa «KoHcynbTaHT mitocy, «["apant;

- onekTpoHHO-OMOmmoreunas  cuctema (ObC) OBC  «IPR SMART»
http://iprbookshop.ru/;

- porpamma ympasieHusi oopazoBaTensHbiM nponeccoM B DMMOC (MuadopmannonHas
texHonorus. [Iporpamma ynpasnenusi oopazoBarenbHbIM nporeccom. KOMBAT).

3.2. UudopmanmonHoe odecriedeHre peaan3anun NporpamMmmbl

OcCHOBHBIC HCTOYHUKH
1. AnmumoB III.A., Komsrun HO.M., TkaueBa M.B. u ap. Maremaruka.MaTtemartuka:
anrebpa U Hayaiaa MaTeMaTUYECKOro aHaIK3a, TeoMeTpus. Airedpa v Hadajga MaTEMaTHIECKOTO
anamu3a. 10 - 11 knace. - Axkimonepnoe obuiectBo «M3narensctBo «IlpocBenienne»
2. Aranacsn JI.C., Byry3oB B.®., Kagomues C.b. u np. Maremaruka: anreOpa u Hadana
MaTeMaTU4ecKoro aHaimsa, reomerpusi. ['eomerpus 10 - 11 kiacc. - AKImoHEpHOE 00IIECTBO
«3marenscTBO «IIpocBemenune
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DJIeKTPOHHbIE U3IAHUS

3. Beepoccuiickue untepuet-onumnuasl. - URL: https://online-olympiad.ru.
4. Enunas xomneknus nudpoBeix oOpazoBaTenbHbIXx pecypcoB. - URL: http://school-

collection.edu.ru.

5. Hayunas snextponnas 6ubnuoreka (HOb). - URL: http://www.elibrary.ru.

6. OTKpBITHIN KOJIeK. Matemaruka. - URL: https://mathematics.ru.

7.IToBToprMm maTemaTuky. - URL: http://www.mathteachers.narod.ru .

8. CipaBOYHUK 110 MaTeMaTHKe JUTs IIKOJBHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm .

9. ®enepanbublii mopran «Poccuiickoe odpasosanue». - URL:http://www.edu.ru.

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA
OBIIEOBPA30OBATEJIBHOM JUCIUILIUHBI

KOHTpOJIb H OLICHKA PE3YJIbTATOB OCBOCHUA 06meo6pa3013aTean0171 JUCHUITIIMHBI
PACKPBIBAIOTCA UCPE3 JUCHUIIIIMHAPHBIC PE3YJIbTAThl, HAIIPABJICHHLIC Ha (bOpMHpOBaHHe O6IJ_[I/IX
)51 HpO(I)CCCI/IOHaJ'ILHBIX KOMIIETCHIIUH 110 pa3aciiaM U TCMaM COJACPpIKaHUA yqe6Horo MaTtepurajia.

Ob6mas/npodeccuonanbHast Pa3znen/Tema Tun OLICHOYHBbIX
KOMIIeTeHIUA MeponpusTUsl

OK 01. Beibupars cnocoOwl | Tema 1.1, 1.2[I-o/c, 1.3, | LltyaupoBanue

pereHus 3amau | 1.4I1-o/c, 1.5I1-o/c, 1.6. TectupoBanue
npodeccuoHanTbHON Temor 2.1- 2.7, 2.8 I1-o/c, | BrinmosHeHne MpakTUYECKUX

ACATCIIbBHOCTH  IIPUMCHHUTCIIBHO
K pa3JIMYHBIM KOHTCKCTaM

2.9.
Temsr 3.1 - 3.5, 3.6I1-0/c,

3aaHUuN
Brinmonnenne 3agaHuii Ha

3.7. JK3aMeHe

Temsur 4.1 - 4.4, 4.511-0/c,

4.6.

Temsr 5.1, 5.2, 5.3II-o/c,

5,4, 5.511-o/c, 5.6.

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

6.7-6.9.

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

7.4-17.7.
OK 02. Ucnons3zoBare | Tema 1.1, 1.2[1-o/c, 1.3, | UltymupoBanue
COBpeMEHHBIC cpencTBa momcka, | 1.4I1-o/c, 1.511-o/c, 1.6. TectupoBanwue
aHanm3za W uwHTepnperauuu | Temsr 2.1- 2.7, 2.8 [1-o/c, | BrimosHeHne MpaKkTUYECKUX
nHpopManuu, 2.9. 3aaHuNi
" undopmarmonnsie | Temsbr 3.1 - 3.5, 3.6I1-0o/c, | BeimonHenne 3amaHumii  Ha
TEXHOJOTHHM [JI1 BBEIONHEHUs | 3.7. 9K3aMcHE
3az1a4y npodeccuonansHoit | Temsr 4.1 - 4.4, 4.511-o/c,
NEeATEILHOCTHU 4.6.

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

Temsr 6.1 - 6.5, 6.6I1-0/c,
6.7-6.9.
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Temwsr 7.1, 7.2, 7.3I1-0/c,
74-17.7

OK 03.
U Ppean30BbIBaTh COOCTBEHHOE
npodecCuoHaIbHOE
u JMYHOCTHO®

IInanupoBaTh

Pa3BUTHUC,
OpCAIIPUHUMATCIIBCKY O

Tema 1.1, 1.2I1-o/c, 1.3,
1.411-0/c, 1.511-0/c, 1.6.
Temnr 2.1- 2.7, 2.8 I1-0/c,
2.9.

Temsr 3.1 - 3.5, 3.6I1-0/c,

[ItyaupoBanue
TectupoBanue
BrinosiHeHUE mpakTHYECKUX
3aaHuN

Brinmonnenune 3agaHuii  Ha

NEeATEILHOCTD 3.7. JK3aMeEHE

B npocdeccuonansHoii chepe, | Temnr 4.1 - 4.4, 4.511-o/c,

HCIO0JIb30BATh 3HaHusa | 4.6.

no mnpaBoBoil u QuHaHcoBoil | Temsr 6.1 - 6.5, 6.6I1-0/c,

TPAMOTHOCTH 6.7-6.9.

B Pa3IMYHBIX s)ku3HeHHbIX | Temer 7.1, 7.2, 7.311-o/c,

CUTYyaLHSIX 74-77

OK 04. Oddextusno | Tema 1.1, 1.2[T-o/c, 1.3, | Llryauposanwue
B3auMo/ieiicTBoBath U pabdortats | 1.4I11-o/c, 1.5I1-o/c, 1.6. TectupoBanue

B KOJUICKTHBC 1 KOMaH/C

Temsur 4.1 - 4.4, 4.5I1-0/c,
4.6.
Temsr 5.1, 5.2, 5.3I1-o/c,

Brinonnenue npakTHUeCKUX
3aJaHuN
Brimonnenne 3aganuii Ha

5,4, 5.5I1-o/c, 5.6. JK3aMeHe
Temrur 6.1 - 6.5, 6.6I1-0/c,
6.7-6.9.
Temsr 7.1, 7.2, 7.3I1-0/c,
7.4-7.7
OK 05. OcymectBnsate yctHyto | Tema 1.1, 1.2[T-o/c, 1.3, | LltyaupoBanwme
U THCbMEHHYI0 KommyHuKarmuio | 1.4I1-o/c, 1.511-o/c, 1.6. TectupoBanue

Ha rocymapctBeHHOM  si3bike | Temsl 2.1- 2.7, 2.8 TI-o/c, | BrimonHeHNE NMpaKTHUECKUX
Poccuiickou Oenepauun | 2.9. 3aJaHuN
c y4eTOM ocobennoctert | Temnr 3.1 - 3.5, 3.6I1-o/c, | Beimonnenue 3azaHuii Ha
COLIMAJIBHOTO 3.7. JK3aMEHe
U KyJIBTYPHOI'O KOHTEKCTa Tems! 4.1 - 4.4, 4.511-o/c,

4.6.

Temsr 5.1, 5.2, 5.3II-o/c,

5,4, 5.5I1-o/c, 5.6
OK 06. [IposBnare rpaxnancko- | Tema 1.1, 1.2[T-o/c, 1.3, | Lltyauposanue
MaTPUOTHUECKYIO nosunmio, | 1.4I1-o/c, 1.511-0o/c, 1.6. TectupoBanue
JIEMOHCTpHpPOBaTh  oco3HaHHoe | Temsr 2.1- 2.7, 2.8 TI-o/c, | BpImonHEHNE MPaKTHUECKUX
MOBeJcHHE Ha ocHoBe | 2.9. 3aJaHuN
TPaIAULIMOHHBIX poccuiickux | Temsr 4.1 - 4.4, 4.511-o/c, | Beimonnenue 3amanuii Ha
JYXOBHO-HpPaBCTBEHHBIX |4.6. JK3aMEHE

LICHHOCTE,

B TOM HHUCJIIC C Y4€TOM
rapMOHHU3alun
MEC)KHAIIMOHAJIbHBIX

H MCIKPCIIUTHUO3HBIX OTHOI.HCHPIﬁ,

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

Temmr 7.1, 7.2, 7.311-0/c,
7.4-7.7
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MIPUMEHSATD CTaHJapThI
AHTUKOPPYIILIMOHHOTO
TOBEICHUS
OK 07. ConeiictBoBaty | Tema 1.1, 1.2I1-o/c, 1.3, | ltyaupoBanue
COXpaHEHUIO okpyxkarmein | 1.411-o/c, 1.51-o/c, 1.6. TectupoBanue
cpensl,  pecypcocoepexenuto, | Temsr 2.1- 2.7, 2.8 II-o/c, | BolmonHeHnue npaxkTu4ecKux
NIPUMEHSATH 3gaHug | 2.9. 3aJaHuN
00 W3MCHCHUU kiumata, | Temsl 3.1 - 3.5, 3.6I1-0/c, | BeimonHeHue 3amaHuii Ha
MIPUHLATIBI oepexiuBoro | 3.7. JK3aMEHE
IPOM3BO/ICTBA, spdextuBHo | Temwr 5.1, 5.2, 5.3II-o/c,
NeUCcTBOBaTh B upe3BbuanHbIX | 5,4, 5.511-0/c, 5.6.
CUTYaIUsIX Tewmsr 6.1 - 6.5, 6.6I1-0/c,

6.7-6.9
I[IK 1.2. Ilpumensars Hopwmel | Il-o/c [tyaupoBanue
mpaBa Uil pelieHusl 3a1ady B TectupoBanue
npodeccroHanbHON BrinosiHeHHE TPaKTUYECKUX
eI TEIBHOCTH 3aJaHul

Brimonnenue 3agaHuil  Ha
JK3aMeEHE
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