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1. O0mas xapaKkTepucTHKA NPUMEPHOI pado4eil MporpaMMbl
0011e00pa3oBaTeIbHON IUCHUILINHBI «MaTeMaTHKa

1.1. MecTo TUCHUILIMHBI B CTPYKType 00pa3oBaTeibHOW MPOrpaMmbl
CIIO:

O61eobpazoBaTenbHas JTUCIUTUTHA «Marematuka SIBIICTCS
o0s3aTeNIbHOW ~ YacThlo  0O0Ie00pa3oBaTEeIbHOTO  IMKJIA  00pa3oBaTelIbHOM
nporpaMmmbl B cootBeTcTBUU ¢ DI'OC CIIO, yTBepk IEHHBIM MPUKAZ0OM
MunucrtepctBa npocpeniennsi Poccutickoit @eneparuu Ne798 ot 27.10.2023 mo

cnennasibHOCTH 44.02.04 IOpucnpyneHmus.

1.2. llesan u miIaHupyemble pe3yJbTaThl 0CBOCHUS JUCHUIIIHHBI:
1.2.1. Heab AuCUMIIAHBI

Copepxanue IPOTpaMMBI o011eo0pazoBaTebHON JTUCITUTUTHHBI
«MaremaTtuka» HampaBiI€HO Ha JOCTHIXKEHHE pe3yJbTaTOB €€ H3Yy4YeHUs
B coorBercTBUM ¢ TpeboBanusiMu PI'OC COO c¢ yyerom mnpodeccuoHaabHOM
HarnpasiaeHHoctu PI'OC CIIO . I[IpuopureTHbIMU TEAIMU OOYYEHHUS MaTEMaTHKe
Ha 6a30BOM YPOBHE SBJIAIOTCAL:

dbopMHpoBaHUEe IIEHTPATBHBIX MAaTEMAaTUYECKUX MOHATHNA (YUCIIO, BETUYMHA,
reoMeTpudeckas Qurypa, nepeMeHHasi, BEpOSITHOCTh, (DYHKIIHsI), 00eCTIeUnBaIONTUX
MPEEMCTBEHHOCTh W TEPCIEKTUBHOCTh  MaTeMAaTHYECKOro  oOpa3oBaHUS
oOydJarommxcs;

NoJBeJICHNE OOYYaIOIIUXCsl Ha JOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MATEMAaTHKH M OKPY)KAlOIIero MHUpa, IMOHUMaHWE MaTEeMaTHKH
KaK 9acTH O0IIel KyJIbTyphl 4eJIOBEYECTRA,;

pPa3BUTHE MHTEIUIEKTyaJIbHBIX M TBOPYECKUX CIOCOOHOCTEH OO0ydaroIMxcs,
MO3HABATENILHON  AKTUBHOCTH, HWCCIEAOBATEIbCKUX  YMEHUN, KPUTUYHOCTH

MBIIIJICHUA, HHTCPCCA K U3YYCHUIO MATCMATUKH,

! MenepanbHas obpasoBaTesbHAs MPOrpaMMa CpemaHero oliero oOpasoBanus «MaremaTuka», yTBEpXKIEHA
nmpuKa3oM MuHHCTEPCTBA MpocBenieHus Poccuniickoit @enepammu ot 18 mast 2023 1. N 371.
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dbopmupoBanre (HYHKIMOHATHLHOM MaTeMAaTHYEeCKOW TPAMOTHOCTH: YMEHHUS
pacmo3HaBaTh MaTEMaTHYECKHE AaCTEeKThl B PEaJbHBIX JKU3HCHHBIX CHUTYyaIUsIX
U TpUd  U3YYCHUH  JIPYTUX  JUCHUIUINH,  TPOSBICHHUS  3aBHCHUMOCTEH
U 3aKOHOMEpPHOCTEH, (PopMymIMpoBaTh WX Ha S3BIKE MaTEMaTUKH W CO3/1aBaTh
MaTeMaTHYeCKUe MOJIEIHN, MPUMEHITh OCBOCHHBI MaTeMaTWYeCKHi ammapar
JUIST pelICHHsI TPaKTUKO-OPMEHTHUPOBAHHBIX 3ajad, 3adad MpodeccrnoHaTbHOM
NeATeTLHOCTH, UHTEPIIPETUPOBATH U OIICHUBATH MOJYICHHBIC PE3YJIbTATHI.

s pewenus 3a0au u 0ocmudiceHus yenetl uzydenus OUCYUNIUHbL 8 CUCEME
cpeoHe20 npogheccUoHaIbH020 00pPAa306anus, 8 NPUMEPHOU pabouell npozpamme
8bl0€/IeHO OCHOBHOE U NPOYEeCcCUOHANbHO OPUEHMUPOBAHHOE COOepHCaHUe.
B ocHnosnoe coodepocanue exaouenvl 8ce cooepicamenvHvle JUHUU, KOMOpble
npeonazaiomcs 0 0053ameNbHO20 U3VYeHUsl (DedepanbHOl 00pa308amenbHOU
npocpammotl cpednezo obuje2o oopaszosanus no Mamemamuxke (6a3086blil yposeHy).
Ilpu paspabomxe paboueti npocpammvl OUCYUNIUHDBL, NPEN0O0Asament 6npase
UBMEHUMb NOCNe008AMENLHOCIb U 00beM 4aco8, OMBOOUMDbILL HA U3VHeHUe mem
OCHOBHO20 COOEPICAHUs OJIsl YCMAHOBNEHUS MEHCHPEOMEMHBIX C853eU C OpyUMU
oucyuniuHamu ooueobpazo8amelbHo20 U  00WenpopheccUoOHAIbHO20 YUKIO8
yuebrnoeo naana OI1 CIIO.

OcnogHoe codepoicanue NpUMEPHOU pabouel NpocpamMmbl OUCYUNTIUHDI,
00pazosamenvHas OpeaHu3ayus CcamoCmosmenbHo pacuiupsem memMamuKou
npogeccuonanvHol  HanpasieHHocmu  (NPOEecCUOHAIbHO — OPUEHIMUPOBAHHBIM
cooepoicanuem Uil CO0epAHCAHUEeM HNPUKIAOHO20 MOOYIs), HeobXooumou O
oanvHeuwe2o ycneutno2o oceoenus ooyuarowumucsa OII CIIO. IIpenooasamenw
Modicem  8blOpamMb  COOEPHCAHUEe NPUKIAOHO20 MOOYISL U3  NPEOlONCEHHBIX
8APUAHMOB8, 8 COOMBEMCMBUL C 0COOEHHOCMAMU cghepbl desmelbHoCmu 0Y0Yujux
CReyuUanucmos Uiy pazpadomams e2o0 camoCmosmenbHo, UHMESPUPYsL COOePIAHCaAHUe
oucyunaunvl  «Mamemamuka» ¢ coodeporcanuem  006WenpopeccuoHaIbHbIX
oucyunaun u npogpeccuonanvuvix mooyneu OIl CIIO c yenvio gopmuposanus

npogeccuoHanbHbix KOMHEemeHYull.



1.2.2. Tlnanupyemble pe3yabTaTbl OCBOECHHSI  001Ie00pa3oBaTeJIbLHOM
aUcHUIIMHEI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe @PI'OC COO

O6mme xomnereHuuu (Hanee — OK) um mpodeccrMoHabHBIE KOMIIETCHITUN
(manee — 1K) ®I'OC CIIO B COOTHECEHUHU C JMYHOCTHBIMHU, METAMPEAMETHBIMU
U TpEeJAMETHBIMU pe3ysibTaTaMu o0OyueHus 0a3oBoro ypoBHs (nanee — IIPO)

dI'OC COO npencraBieHbl B TaOJIUIIE:



Kox v HanumenoBanue

Pe3ysabTarsl 00y4yeHnus

pelieHus
npodeccnoHaTBEHOMI
JEATSILHOCTH
IMPUMCHUTCIILHO

K Pa3IHMYHBIM KOHTEKCTaM

3a1a4

B YaCTH: TPYAOBOIO BOCIIMTAHUS:

- TOTOBHOCTb K TpYyHdy, OCO3HAaHUE LEHHOCTU
MacTepcTBa, TPYJOI00ue;

- TOTOBHOCTb K  AaKTHUBHOW  JESATEIBHOCTH
TEXHOJIOTUYECKOM M COLMAIbHOW HalpaBIEHHOCTH,
CIOCOOHOCTh MHULMHPOBATh, IJIAaHUPOBATh
U CAMOCTOSTEJIBHO BBINOJIHATH TaKYIO A€ATEIbHOCTD;
- MHTEPEC K pa3InYHbIM cepaM NpodhecCHOHaTbHON
NEeSITETbHOCTH.

MertanpeameTHble pe3yiabTaThl 10JKHBI OTPaXaTh:

Ognagenue YHHUBEPCAJIbHBIMU y4eOHBIMH
II03HaBaTCJIbHBIMU I[eI>'ICTBI/I$IMHI

a) 6a30BbIC JJOTUYECKUE CHCTBHS:

- CaMOCTOSITENIbHO (bopmynHupoBaTh
U aKTyalu3upoBaTh MpobJeMy, paccMaTpuBaTh
€e BCECTOPOHHE;

- yCTaHaBIMBaTb  CYLIECTBEHHBIH  INpHU3HAK

WUJIN OCHOBAHUA IJId CpaBHeHI/Ifl, KJ'IaCCI/I(l)I/IKaIH/II/I
1 0000IIeHMS;

- ONpenenATh MENd JIeATEIBLHOCTH,
napamMeTpbl U KPUTEPUHU MX JIOCTHKCHHUS,
- BBIABJIIATDH SaKOHOMepHOCTI/I 158 HpOTI/IBOpe‘-II/ISI
B pacCMaTpPUBACMBIX SIBJICHUSX;

3aaaBaTb

(popmupyembIx
KOMIeTeHIH i O6umme’ JucuumimHapubie
OK 01. Boibupatrs criocoOsl | JINUHOCTHBIE — pe3yiabTaThl  JOJDKHBI — OoTpaxarh | [IPO1. Brnagenuwe meromamu J0Ka3aTenbCTB, aITOPUTMAMHU

pelieHus 3aaay; ymMeHue (GopMyaupoBaTh ONpeAeNeHus,
aKCHOMBI

U TEOpEMBbl, NMPUMEHSATh HUX, MPOBOJIUTH JOKa3aTelbHbIC
paccyX/1eHUs B X0JI€ pELICHHUs 3a/1ay;

[1P62. YMmenue omepupoBaTh MOHATHSMHU: CTEIICHb YHUCIIA,

norapuM 4YHWClIa; YMEHHUE BBINONHITH  BBIYHCIICHHE
3HaYEHH I

U TpeoOpa3oBaHMsl  BBIPAKEHUHW CO  CTENCHSIMH H
jgorapudmamMu, TpeoOpa3oBaHUs APOOHO-pAIMOHATBHBIX
BBIPAKECHMUI;

ITPG3. YMmeHue omepupoBaTh MOHATHUSIMH: PAIMOHAIBHBIC,
HppaLMOHAILHEIE, ITOKa3aTeJIbHEIC, CTEICHHBIE,

JorapupMUUECcKue, TPUTOHOMETPUYECKUE YpaBHEHHUS U
HEPABEHCTBA, UX CUCTEMBI;

[1P64. VYmeHue omepupoBaTh MNOHATHAMHU: (DYHKIHS,
HenpepblBHasE (YHKLUSA, TNPOU3BOJAHAsA, IEpBOOOpa3Has,
OINPEEIICHHBIM NHTETPaJl; YMEHHE HAXOAUTh ITPOU3BOIHBIC
AJIEMEHTapHbIX  (YHKIUH,  HUCHOJB3YS  CIIPABOYHBIE
MaTepHalbl; UCCIEN0BaTh B MPOCTEHIINX Cirydasx (GyHKIUH
Ha MOHOTOHHOCTb, HaXOAUTb HauOoJIbIINE
U HauMeHbIIWE 3HaueHHsl (YHKIMHA; CTpOUTh TIpaduKu
MHOT'OYJICHOB c UCIOJIb30BaHUEM anrmapara
MaTEMaTUYECKOTI0 aHaJIN3a; IPUMEHATH NIPOU3BOJHYIO IIPU
peleHun 3ajga4

2 OO6mue pesynbTaThl COPMYJIHMPOBAHBI B COOTBETCTBUM C JIMMHOCTHBIMH M METanpeAMeTHbIME pedynbrataMu ®ITOC COO, B (OpMUPOBAHMH KOTOPBIX y4acTBYET

O6IIIGO6pa3OBaTCJ'IBHaH JAUCHUIIIINHA.

3 JlucumniuvHapHbIe Pe3yNbTaThl cOPMYJIMPOBAHBI U POHYMEPOBAHBI B COOTBETCTBUHU C TPEOOBAHUAMM K IIPEMETHBIM pe3ylbTatam 6a3osoro yposns (ITP6) ®I'OC COO (TTpukas
Muno6pHayku Poccun ot 17.05.2012 Ne 413 (penaxuus ot 27.12.2023 1.).
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- BHOCHTh KOPPEKTHBBI B JIEATEILHOCTh, OI[CHUBATh
COOTBETCTBUE PE3YJITATOB LIEJISIM, OLICHUBATH PHUCKHU
MOCJICICTBHI JESITEIIbHOCTH

0) 6a30BBIC UCCIICIOBATEILCKHUE JICHCTBUS:

- BIJIQJICTh HaBBIKAMH Y4e€OHO-UCCIIEIOBATEIbCKON
U TIPOEKTHOM JIESATEIILHOCTH, HABBIKAMU Pa3pelICHUS
npo0Jem;

- BBISBIATH  NPUYUHHO-CIICJCTBECHHBIC  CBSI3H
U aKTyaJM3upoBaTh 3aJady, BBIABUTaTh THIIOTE3Y
ee perieHus, HAXOJUTh apTyMEHTBI
JUIS 10Ka3aTelbCTBAa CBOMX YTBEPXKJICHUH, 3a/1aBaTh
napaMeTpbl U KPUTEPUU PEIICHHUS,

- AHAJIM3UPOBATh TIOJYYCHHBIC B XOJC PpELICHUS
3aa4il  pe3yiabTaThl, KPUTHYECKH  OICHUBATH
UX JIOCTOBEPHOCTh, NPOTHO3UPOBATh H3MCHEHHE
B HOBBIX YCJIOBHSIX;

pa3padaThiBaTh IUIAH PEIICHHS TPOOJIEMBI C YYETOM
aHanmm3a UMEIOTIIX CSI MaTepHUaTbHBIX
U HEMaTepUAIIbHBIX PECYPCOB;

- yMeTh MEPEHOCUTh 3HAHWS B IT03HABATEIHHYIO
U TIPAKTUYECKYIO 00JIaCTH KU3HEACITETbHOCTH;

- yMeTb MHTETPUPOBATh 3HAHHUS U3 Pa3HBIX
MPEeIMETHBIX 00IacTel;
- BBIJIBUTATh HOBBLIE Heu, npeiaraTh

OpPUTMHAJIBHBIC TOAXOAbI U PCHICHUS

HAa JIBIDKEHUE; pelaTh NPaKTUKO-OpPUEHTUPOBAHHBIC 33/1a4H
Ha HanOOoJIbIIME ¥ HAMMEHBIINE 3HAYCHUS, Ha HaXO0XK/ICHHE
MyTH, CKOPOCTH U YCKOPEHUS;

ITP65. YMeHue omnepupoBarh MOHATUSAMHU: pallMOHAJIbHAS
byHKIMSI, TTOKa3aTenbHass (PYHKIUS, CTETICHHas (PYHKIUA,
JorapupmMuuecKas byHKLWS, TPUTOHOMETPUUECKUE
dbyHKIMKH, 00paTHBIE (YHKIIMU; YMEHUE CTPOUTH Tpaduku
U3y4eHHBIX  (DYHKIMHA, WUCHONB30BaTh TpapuKH IpH
M3YYEHUHU MPOLIECCOB U 3aBUCUMOCTEH, IPU PEIICHUH 3a]a4
U3 IpYruX y4eOHBIX IPEIMETOB U 33]a4 U3 peabHON KHU3HH;
BbIpaXkaTh OPMyJIaMH 3aBUCUMOCTU MEXIY BEINUYUHAMU;
[1PG6. YMmenue pemarh TEKCTOBBIC 33/1a4d PAa3HBIX THIOB (B
TOM YHCJ€ Ha MPOLEHTHI, JAOJIM M YacTH, Ha JBHKEHUE,
paboTy, CTOMMOCTH TOBapOB M YCIYT, HAJIOTH, 33Ja4dl W3
o0JnacTu yrnpaBiaeHHs TUYHBIMU U CEMEHHBIMU (PUHAHCAMH);
COCTaBIJIATh BBIPAKEHUS, YPaBHEHUS, HEPABEHCTBA M HUX
CUCTEMBI 10 YCIIOBHIO 3aJ[auyd, HCCIEAOBATh MOJIy4YEHHOE
pelIeHe U OIEHUBATH MPABAONOJ00HOCTh PE3YIbTATOB;
[IP67. VYmeHue omepupoBaTb NOHITUSAMU: CpEIHEE
apupMeTHYecKoe, MeIuaHa, HauOoJblIee W HAaMMEHBIIEe
3HA4YeHUs, pa3Max, AUCHEPCHUs, CTAaHIAPTHOE OTKIOHEHHE
YHCIOBOTO HAOOpa; yMEHHE M3BJIEKATh, HHTEPIIPETUPOBATH
uH(pOpMaIlMIO, TPEACTABICHHYIO B  Tabiumax, Ha
IuarpaMmax, rpaukax, OTpaskarollyro CBOWCTBA peaTbHbBIX
IPOLIECCOB U SBJICHUH; MPEJICTaBIATh HH(POPMALUIO C
MOMOINBI0  TAaOMUII W JUarpaMM;  HCCIIEIO0BAaTh
CTaTUCTHYECKUE TaHHBIE, B TOM qrcie
C MpUMEHEHHEeM TpaHUUecKMX METOJIOB U 3JIEKTPOHHBIX
CpPEICTB;

[TP68. YMeHnue onepupoBaTh MOHATUAMU: CIyYalHbIN OMBIT
U CIIy4aitHo€ COOBITHE, BEPOSTHOCThH CIIYYalfHOTO COOBITHS,
YMEHHE BBIYUCIATH BEPOSTHOCTh C HCHOJIb30BAHUEM
rpadMYecKuX METOJIOB; MPUMEHSATH (HOPMYJIIBI CIOKEHUS U
YMHOXKEHUSI BEpOSTHOCTEH, KOMOMHATOpHBIE (AKTBl U




GopMynBl TIpU pELICHWH 3a/1ad; OLECHHBATh BEPOSTHOCTH
peabHBIX COOBITHIA; 3HaKOMCTBO
CO CITy4aiHBIMH BEJTMYMHAMH; YMEHHE TPUBOIUTH TIPUMEPHI
NPOSIBJIICHUSI 3aKOHa OOJBIIMX YHCET B MPHPOIHBIX
1 OOIIIECTBEHHBIX SBJICHUSX;

ITP69. YMmeHnue omnepupoBaTh MOHATUSAMU: TOUKa, IpsiMas,

IJIOCKOCT, MIPOCTPAHCTBO, JIBYTPaHHBIN yrou,
CKPELIMBAIOIINECS npsiMBbIE, napajuieIbHOCTh u
MEePIEeHIUKYIAPHOCTD MPSIMBIX

U IJIOCKOCTEM, YIOJl MEXAY IPSAMBIMU, YTOJI MEKIY IPAMOU
U IUIOCKOCTBIO, YTOJI MEXKAY IJIOCKOCTSAMH, PACCTOSTHUE OT
TOYKM JI0 IUIOCKOCTH, pPacCTOSTHUE MEXAY NpsSIMbIMHU,
paccTosiHuEe MEXIy IUIOCKOCTSMH; YMEHHE MCIIONIb30BaTh
NpU pelIeHUuH 3a7ad HW3ydeHHble (AKTBI U TEOPEMBI
IUIAHUMETPUM; YMEHHME OLICHMBATh pa3Mepbl OOBEKTOB
OKPY’KaIOLIEro MUpa;

ITP610. YMenue onepupoBaTh HOHATUSMH: MHOTOI'PAHHUK,
CEYEeHHE MHOIOIpaHHUKA, KyO, Mapajuiesenumes, npusma,
nupamuia, GuUrypa M MOBEPXHOCTh BpallleHHs, LHJIMHJD,
KOHYC, 1ap, cepa, ceueHus GUrypsl BpalieHus, iI0CKOCTb,
Kacatomasicss  chepbl, IMIUMHApPA, KOHYyca, IUIOIAb
MOBEPXHOCTU MHUPaMUJbl, MPU3MBI, KOHYcCa, LWIMHJpA,
wiomanas  cpepbl, 00beM  Kyba, HPSIMOYTOJBHOTO
napajuiesienune1a, TMpaMusl, IpU3Mbl, IUIUHAPA, KOHYCA,
nIapa; YMEHHE n300paxkaTh MHOTOTpaHHUKHU
Y ITIOBEPXHOCTH BPALIEHUS, UX CEUEHUS OT PYKH, C TOMOIIIBIO
YEpTE)KHBIX HMHCTPYMEHTOB U JJIEKTPOHHBIX CPEJICTB;
YMEHHE PacliO3HaBaTh CHMMETPHIO B IIPOCTPAHCTBE; YMEHHE
pacro3HaBaTh NPaBUIIbHBIE MHOTOIPaHHUKH;

[1P611 VYmenue onepupoBaTh MOHATHSIMU: JBUKEHUE
B TPOCTPAaHCTBE, MOAOOHBIE (GUIYpHl B MPOCTPAHCTBE;
UCIIOJIb30BaTh OTHOIIEHUE IUIOMIAJEH IIOBEPXHOCTEN H
00BbeMOB NMOJOOHBIX GUTYp MPH PEIICHUHU 3a]1aY;




[TP612. YMeHHE BBIYUCIATH T€OMETPUUYCCKHUE BEITUUUHBI
(mHa, yron, miomians, 0o0beM, IJIONIAah MOBEPXHOCTH),
UCIOJIB3YS U3yUeHHBbIE (DOPMYIIBI M METOMBL;

ITP613. YMmeHue onepupoBaTh MNOHATHAMU: IIPSIMOYTOJIbHAS

CHCTEMA KOOpJIMHAT, KOOPpAWHATBI TOYKH, BCKTOD,
KOOpAUHATBl BCKTOpaA, CKAJAPHOC MPOU3ZBCACHUEC, YI'OJI
MCXKOY BCKTOpaMH, CyMMa BCEKTOPOB, IIPOU3BCACHUC

BEKTOpa Ha 4YHMCJIO;, HAXOAUTh C MOMOILIBIO M3yYEHHBIX
GbopMyaT KOOpIWHATHI CEPEIWHBI OTPE3Ka, PACCTOSHUE
MEXIYy JTBYMSI TOUKAMU;

[1P614. YMmenue BoIOMpaTh MOIXOASAIINNA U3YYEHHBIN METO
JUIS  pellIeHUs 3a7add, pacro3HaBaThb MAaTEMaTHYECKUE
(hakThl

¥ MaTEeMAaTHYECKHE MOJICTTH B IPUPOIHBIX U OOIICCTBECHHBIX
SABJIICHUSIX, B HCKYCCTBE; YMEHHUE IPUBOJUTH MPUMEPHI
MAaTE€MaTUYeCKUX OTKPBITUA POCCUHCKOM UM MHPOBOU
MaTE€MaTUYeCKON HAyKu

OK 02. Hcnonb3oBate
COBpEMEHHBIE cpelcTBa
MOVCKa, aHaIn3a "
WHTEpIIpETaluy HHHOpMAIInH,
151 UH(pOpPMaIlMOHHbIE
TEXHOJIOTHH JJIsS BBITOJHEHUS
3ajau npo¢eCCUOHATBHOM

ICATCIIbBHOCTH

JIMYHOCTHBIE PE3YyJbTATHI  JIOJIKHBI
YaCTH: IICHHOCTH HAyYHOTO TIO3HAHMS:
-c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd W OOIIECTBEHHOW TPAKTHKH,
OCHOBAHHOTO

Ha JTHAJIOTe KYJIbTYP, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MeCTa B MOJIUKYJIBTYPHOM MHPE;
MertamnpenmMeTHbIe pe3yIbTaThl JOKHBI OTPAKATh:
Ognanenue YHUBEPCATIbHBIMU y4eOHBIMU
MI03HABATEIbHBIMA JACHCTBHUSIMH:

B) paboTta ¢ uHdopmarmeii:

- BJaJeTh HABBIKAMH TOJYYCHHS WHPOPMALIUU W3
UCTOYHHUKOB  Pa3HbIX THIIOB, CaMOCTOSITEIbHO
OCYIIECTBIISITh TOWCK, aHAN3, CUCTEMAaTU3aINI0 U
UHTEpHpeTalrio HHPOPMAIIUN Pa3IMYHbIX BHJIOB U
dbopM mpecTaBICHNUS;

OTpaXkaTb B

I1P61. Bnanenue merosgamMu J0Ka3aTeNIbCTB, alTOPUTMAMU
pewieHus 3a1a4; yMeHue (OpMyJIMpOBATh OINpE/eIeHus,
aKCHOMBI

U TEOpEMBl, NPUMEHATh HX, MPOBOJIUTH JOKA3aTEIIbHBIE
paccyX/1eHUs B X0JIe pELIeHUs 3a/1a4;

[TP62. YMeHue omnepupoBaTh MOHATUSAMHU: CTENEHb YHUCIA,
jgorapudM 4YHCla; yYMEHHUE BBINOJHITH  BBIYHUCICHHUE
3HAYECHUU

U 1npeoOpa3oBaHUsl BBIPAKEHUH CO  CTENEHSMU U
jgorapupmamu, npeoOpa3oBaHUS APOOHO-PALMOHATBHBIX
BBIPAKECHMI;

[TP63. YMeHune omepupoBaTh MOHATUSMH: pallMOHAJIbHBIE,
UppalMOHAIIbHBIE, MoKa3aTelbHbIE, CTETICHHBIE,
JorapupMHUUECKUe, TPUTOHOMETPUUECKHUE YpaBHEHHUS U
HEPAaBEHCTBA, UX CUCTEMBI;

[1P64. VYmeHue onepupoBaTh MOHATHIMU:
HenpepbiBHAsE (YHKIUS, MPOU3BOJIHAS,

INZEINIVER
nepBooOpa3Hasi,




- CcO3/aBaTh TEKCTbl B pa3lMyHbIX (opMaTax c
y4eTOM Ha3HaueHUs MUHPOpMALUU U IIeNEBOU

ayIuTOpUHU, BBIOMpas  ONTUMalbHYIO  (popmy
MIPEICTABICHUS
U BU3YyallW3allly;
- OLIEHMBaTh  JOCTOBEPHOCTh,  JIETUTUMHOCTb
uH(poOpMalliK, €€ COOTBETCTBUE IMPABOBBIM H

MOPaJIbHO-3THUYCCKUM HOPMaAM;
- HCIIOJIB30BAaThb CpPCACTBA I/IH(i)OpMaHI/IOHHBIX u

KOMMYHI/IKaI_[I/IOHHLIX TeXHOJIOFI/Iﬁ B peH_IeHI/II/I
KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpPraHHW3AIlMOHHBIX  3aj]ad c COOJIIOICHUEM
TpeOOBAaHUN IPrOHOMHKH, TEXHHUKH O€30IacHOCTH,
TUTUEHBI, PECypcocOepexeHMs, IpPaBOBBIX U
S9THYECKMX  HOPM, HOpPM  HH(OPMAI[MOHHOM
0e301macHOCTH

OHpCI[CJ'ICHHBIﬁ HUHTErpal;, YMCHHUC HAaXOAUTh IIPOU3BOAHEBIC

JJIEMEHTApHBIX  (YHKIUH,  HWCHONB3YyS  CIIPABOYHBIC
MaTepuasbl; UCCIE0BaTh B IPOCTEHIINX cIydasx (pyHKIIHH
Ha MOHOTOHHOCTb, HaXOJIUTh HauOoJIbIINe

U HauMEHbIME 3Ha4YeHHs (QYHKIHM;, CTpoUTh TIpaduku
MHOTOYJICHOB C MCTOJIb30BaHUEM amnmapara
MaTEeMaTHYeCKOIr0 aHaIKu3a; MPUMEHSATh MPOU3BOJHYIO MPH
peleHnH 3aga4
Ha JIBIDKEHUE; pelaTh NPaKTUKO-OpPUEHTUPOBAHHBIC 33/1a4H
Ha HanOOoJIbIIME ¥ HAMMEHBIINE 3HAYCHUS, Ha HaXO0XK/ICHHE
MyTH, CKOPOCTH U YCKOPEHUS;

[1PGS. YMeHue ornepupoBaTh MOHATHUAMU: DPAIIMOHATIbHAS
byHKIMS, MOKaszareiabHas (QYHKIUS, cTEeNeHHas (QyHKIUS,
JorapupmMuIecKas byHKIHSA, TPUTOHOMETPHUYECKHUE
byHkMM, obpaTHbie (YHKIMH;, YMEHHE CTPOUTH Trpaduku
U3Yy4eHHBIX  (DYHKIMHA, WCHONB30BaTh TpapuKH IpH
M3YYEHUHU MPOLIECCOB M 3aBUCUMOCTEH, IPU PEIICHUH 3324
U3 IpYruX y4eOHBIX MPEIMETOB U 33124 U3 peasIbHOU KU3HH,
BbIpaXKaTh OPMYyJIaMH 3aBUCUMOCTU MEXIY BEINUYUHAMU;
[TP66. YMeHue pemiath TEKCTOBBIE 3a/1a4M Pa3HbIX TUIIOB (B
TOM YHCJ€ Ha TMPOLEHTH, JAOJIM M YacTH, Ha JBHKEHUE,
paboTy, CTOMMOCTH TOBapOB M YCIYT, HAJIOTH, 33Ja4l W3
o0nacTu yrnpaBieHHs TUYHBIMU U CEMEHHBIMU (PUHAHCAMH );
COCTaBIJIATh BBIPAKEHUS, YpPaBHEHUS, HEPABEHCTBA M HUX
CHCTEMBI 10 YCJOBHUIO 33/a4M, HCCIEI0BaTh MOJYYEHHOE
pelIeHe U OIEHUBAThH MPABAONOJOOHOCTh PE3YIbTATOB;
[IP67. VYmeHue onepupoBaTb MNOHSTUSIMU: CpEIHEE
apupMeTHyecKoe, MenuaHa, HauOosblllee U HauMEHbIIee
3HA4YCHUs, pa3Max, JWUCIEPCHUs, CTAaHIAPTHOE OTKIIOHCHUE
YHUCIOBOr0 HAbOpPa; yMEHUE U3BJIEKATh, HHTEPIIPETUPOBATD
WHPOpPMAILINIO,  TPEICTaBICHHYH0 B  TabiwWmax, Ha
quarpammax, rpadukax, OTpaXkarollyro CBONCTBa pealbHbIX
NPOIIECCOB W SIBJICHWW; TMPEICTABIATh HWHOOPMAIHIO C
MOMOIIBI0  Ta0nMMIl W JAWarpaMM;  HCCJIENOBATh
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CTaTUCTUYECKHUE TaHHbBIC, B TOM qucIe
C MpUMEHEHHEM TpaHuYecKMX METOJIOB U 3JIEKTPOHHBIX
CPEJ/ICTB;

[1PG8. YMmenue onepupoBaTh MOHATUSAMHU: CIIYYaHBIN OIBIT
U ClTy4aifHOe COOBITHE, BEPOSTHOCTh CIIYYailHOTO COOBITHS;
YMEHHE BBIYUCIATH BEPOSTHOCTh C HCIHOJIH30BAHUEM
rpaguYecKuX METO/OB; MPUMEHSATH (DOPMYIIBI CIOKEHHUS U
YMHOXXEHHUSI BEPOSATHOCTEH, KOMOMHATOpHBIE (AKTBI |
GopMynBl TIpU pELICHWH 3a/ad; OLECHUBATh BEPOSTHOCTH
peabHBIX COOBITHIA; 3HaKOMCTBO
CO CITy4ailHBIMH BEJTMYMHAMH; YMEHHE IPHUBOANUTH IPUMEPHI
NPOSIBIICHUSI 3aKOHAa OOJBIIMX YHCET B MPHPOIHBIX
U OOLIECTBEHHBIX SBJICHUSX;

I1P69. YMmeHnue omnepupoBaTh MOHATUSAMU: TOUKA, IpsiMas,

IIJIOCKOCTD, IIpOCTPaHCTBO, I[ByrpaHHbIﬁ yroi,
CKpCIIMBAIOIIHECH IMpsAMBIC, napauiCIbHOCTb n
NEPNCHAUKYIIAPHOCTD IPAMBIX

U IJIOCKOCTEM, YrOJl MEXAY HPSMBIMH, YTOJI MEKY IPIMOU
U IUIOCKOCTBIO, YTOJI MEXKAY IJIOCKOCTSAMH, PACCTOSTHUE OT
TOYKH

JI0 TUIOCKOCTH, PACCTOSTHUE MEXAY NPSMBIMH, PACCTOSIHUE
MEX/y IJIOCKOCTSIMHU; YMEHHUE HUCII0JIb30BATh IPU PELICHUN
3ajJ]a4 U3y4eHHbIe (JaKThl U TEOPEMBI INIAHUMETPUU; YMEHHE
OILICHMBATh pa3Mepbl 00BEKTOB OKPY’KAIOIIEr0 MUPA;
ITP610. YmeHue onepupoBaTh NOHATHSIMU: MHOTOIPAaHHUK,
CEYeHHE MHOTOIpaHHUKa, KyO, Mapajesenumnes, npusma,
nupamMuza, Gurypa M MOBEPXHOCTh BpAIlEHMs, LHUIMHID,
KOHYC, 111ap, chepa, ceueHus (Gurypsl BpalleHus, IIOCKOCTb,
Kacaromasics  cepbl, IWIMHIApA, KOHYCa, IUJIOLIAAb
MIOBEPXHOCTU NHUPaMUJbl, TNPU3MBI, KOHYCa, LMIMHJpA,
miomanas  ceppl, 00beM  Kyba, MPSAMOYTOJBHOTO
napajuleJenune1a, TMpaMusl, IpU3Mbl, HUIMHAPA, KOHYCA,
nrapa; yMEHHE n300paxarb MHOTOTPaHHUKHU
Y TIOBEPXHOCTH BPALICHMSI, UX CEUYEHUS OT PYKH, C TOMOILBIO
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YEpPTEHKHBIX HMHCTPYMEHTOB U JJIGKTPOHHBIX CPEJICTB;
YMEHHE PaclioO3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHHE
pacro3HaBaTh PaBUIbHBIE MHOTOIPaHHUKH;

IIP611 VYmeHue omnepupoBaTh TMOHATUSAMHU: JBUKECHHE
B IPOCTPAHCTBE, MOAOOHBIE (QUIYpbl B MPOCTPAHCTBE;
WCIIOJIb30BAaTh OTHOILICHHUE IUIOMIAJAECH ITOBEPXHOCTEH U
00beMOB MMOJOOHBIX (GUTYD MPU PEIICHUH 33/1aY,

I1P612. YMeHuEe BBIUUCIATH I'€OMETPUUECKHUE BEIMUYMHBI
(nmuHa, yroj, IJIomanab, 00bEM, IJIOMIAAb MOBEPXHOCTH),
UCIIOJIB3YS U3yUeHHBIC (DOPMYITBI M METOBIL;

[TP613. YMmeHue onepupoBaTh MOHATUSAMU: MPSIMOYTOJIbHAS

CUCTEMa  KOOpAMHAT, KOOPJAMHATBl TOYKH, BEKTOD,
KOOp/IMHATBhl BEKTOpa, CKAJIIPHOE IPOU3BEJCHHE, YIOJl
MEXJIYy BEKTOpaMH, CyMMa BEKTOpOB, IPOMU3BEICHUE

BEKTOpPa Ha 4YHCJIO; HAaXOIUThb C IIOMOIUBIO H3YYEHHBIX
GopMysl KOOpPAMHATHI CEPEIMHBI OTPE3Ka, PACCTOSHUE
MEXy IBYMsI TOUKaMU;

[1P614. YMmenue BbIOMpaTh NOAXOASIINN U3YUEHHBIN METO
JUIsL pellleHus 3aJadd, paclo3HaBaThb MAaTEMaTHYECKHE
(bakTbI

U MaTeMaTH4YeCKUe MOJETIH B MPUPOIHBIX M OOLIECTBEHHBIX
SABJICHUSIX, B HCKYCCTBE; YMEHHE IPHUBOJINUTH NPHUMEPHI
MaTE€MaTUYeCKUX OTKPBITUA POCCUHUCKOM U MHUPOBOH
MAaTE€MaTUYECKON HAyKH

OK 03. IInanupoBaTh
" peann30BBIBATH
cOOCTBEHHOE
npodeccuoHanbHOe

U JIMYHOCTHOE pa3BUTHE,
MPEIIPUHIMATETCKYIO
JesITeIbHOCTD

B npodeccuoHanbHO chepe,
UCITOJIb30BaTh 3HAHUS
10 TPaBOBOM U (prHAHCOBOM

JIMYHOCTHBIE  pEe3yNbTaThl  JIOJDKHBI  OTPaXKaTh
B HaCTH: JyXOBHO-HPAaBCTBCHHOI'O BOCIIMTAHUA:

- c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS,
THYECKOTO TIOBEICHHUS;

- CITIOCOOHOCTH OIICHMBATh CUTYAIIMIO M MPUHUMATh
OCO3HAHHBIE PEILIECHUS, OPUEHTUPYACH HA MOPAJIbHO-
HPaBCTBEHHbBIE HOPMBI U [ICHHOCTH;

- OCO3HaHWe JIMYHOTO BKJIaJa B TOCTPOCHUE
YCTOHYHMBOTO OyayIIEro;

[1P61. Bnanenue metogamu J10Ka3aTeNbCTB, AITOPUTMaMHU
pelieHus 3a1a4; yMeHue (OpMyIMpOBATH OINPENEIEHUs,
aKCUOMBI

U TEOpEMBbl, NPUMEHATh HUX, MPOBOIUTH JOKa3aTeJbHbIE
paccyX/IeHHUs B XOJI€ PELICHUs 3a/1ay;

[1P64. VYwmenue omnepupoBaTh MOHATUSAMHU: (QYHKIIHS,
HernpepbIBHAass (QYHKLUSA, NPOM3BOJHAs, IepBOOOpa3Has,
OTpe/IeNIEHHBI MHTETpall; yMEHHE HaXOIUTh MPOU3BOJIHBIE
AIIEMEHTApPHBIX  (QYHKIUH,  HMCIONB3Yys  CIpaBOYHbBIE
MaTepuasbl; HCCIEI0BaTh B NPOCTENIINX ciydasx GyHKIMH

12



I'paMOTHOCTH B Pa3JIMYHbIX
JKN3HCHHBIX CUTYyallUAgX

- OTBETCTBEHHOE OTHOILIECHHE K CBOUM POIUTEISM
U (WIn) ApyruM WieHaM CEMbH, CO3aHMIO CEMbU Ha
OCHOBE  OCO3HAHHOTO  MPUHATHS  LEHHOCTEU
CEMEMHON KHU3HU B COOTBETCTBUM C TPAAULMUAMH
HapoaoB Poccuu;

MeranpeameTHbie pe3yiabTaThl TOJKHBI OTPAXKaTh:
OBiaicHUEe  YHUBEPCAIbHBIMU  PETrYIATUBHBIMU
JECUCTBUSIMU:

a) caMOOpTaHM3aIINs:

- CaMOCTOSITEJIbHO OCYIIECTBJISATH MMO3HABATEIbHYIO
JEATEIbHOCTh, BBIIBIATH MNPOOJIEMBI, CTaBUTH
u (hopMyITUpOBaTH COOCTBCHHEIC 3aJ1a4n
B 00pa30BaTEIbHOM NEATCIBHOCTH W JKU3HCHHBIX

CUTyaIlMsX; CaMOCTOSATEIbHO COCTaBJIATh ILJIaH
pelieHuss MpoOJeMbl €  y4eTOM  HMEIOIIUXCS
pecypcos, COOCTBEHHBIX BO3MO>KHOCTEH

Y TIPE/INIOYTEHUI; 1aBaTh OIICHKY HOBBIM CHTYAIIUsIM;
0) CaMOKOHTPOJIb!

UCIIOJIB30BaTh TMPHUEMBI PEQIICKCUU UL  OIICHKH
CUTYyalluu, BBIOOpa BEPHOTO PELLICHUS;

- yMeTb OLEHMBATh PHUCKM M CBOEBPEMEHHO
MMPUHHUMATL PCIICHUSA 11O UX CHUKCHUIO,

B) SMOLIMOHAJIBHBIA HMHTEIIEKT, Mpearoararouiii
c(hOopMUPOBAHHOCTD:

BHYTPEHHEH MOTHUBAIMH, BKIIOYAIOLIEH CTpeMIIeHne
K JOCTHMXXCHHUIO 1LCJIWM U YCICXy, OITHUMH3M,
HHUIUATUBHOCTb, YMCHHC HeﬁCTBOBaTI), nuexonst
U3 CBOUX BO3MOXKHOCTEH;

- OMIIaTHH, BKJ'IIO‘—IaIOH_[eﬁ CIIOCOOHOCTL ITOHHUMATh
HMOIMOHAIBHOE COCTOSIHUE JAPYIHX, YYHUTHIBATh
€ro npu OCYIICCTBJIICHUN KOMMYHUKAaINH,
CHOCOOHOCTh K COUYBCTBHIO U COTIEPEKUBAHMIO;

- COIMaJIbHBIX HAaBBIKOB, BKIIFOUAKOIIIUX CIIOCOOHOCTD
BBICTpAaUBaTh OTHONICHUS C JPYTMMH JIIOAbMH,

Ha MOHOTOHHOCTb, HaXOJIUTh HauOoJbLINE
UM HauMEHbIIWE 3HaYeHHs (YHKIMA; CTPOUTH TpaduKH
MHOT'OYJIEHOB c HCIOJIb30BaHUEM anmnapara
MaTeMaTHYECKOT0 aHaIN3a; MPUMEHATh MPOU3BOIHYIO MPH
peleHnu 3a1a4
Ha JIBUKCHUE; PelIaTh NPAaKTUKO-OPUEHTHPOBAHHBIC 3374l
Ha HauOoJIbIIME U HAUMEHbIINE 3HAYCHUS, Ha HaXO0XJICHHE
MyTH, CKOPOCTU U YCKOPEHHS,

ITPG5. YMeHue omepupoBaTh IMOHATHUSIMH: palliOHAIBHAS
¢byHKuus, moka3aTenbHas (YHKLUS, CTeTeHHas (DYyHKIIHS,
JorapupmMuyuecKas byHKLHSA, TPUTOHOMETPUUYECKHE
¢bynkuuu, obparHeie (GYHKIWW; YMEHHE CTPOUTH rpaduku
U3yYeHHbIX  (DYHKIMH, UCHONb30BaTh TpaQuKH  IpH
M3Y4YEHUH MPOLIECCOB U 3aBUCUMOCTEHN, IIPU PEILICHUH 33]a4
U3 IpYrux y4eOHbIX IPEIMETOB U 33]a4 U3 peaslbHON KHU3HH;
BBIpa)XaTh (POPMYIIaAMHU 3aBUCHIMOCTH MEX]Ty BETHUNHAMU;
[TP66. YMeHnue pemaTh TEKCTOBbIE 3a/1a41 PA3HBIX TUIOB (B
TOM 4YHCJ€ Ha TPOLEHTHI, JIOJU M YacTH, Ha JIBWKCHHE,
palboTy, CTOMMOCTb TOBapoOB M YCIJIYT, HAJIOTH, 33Ja4d W3
00JacTy yrpaBieHUs JUYHBIMU U CEMENHBIMU (PUHAHCAMM );
COCTaBJIATh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA M HX
CUCTEMBI 10 YCIIOBHIO 3aJ]aud, HCCIEAO0BATH MOJYyUYEHHOE
pelleHe U OLEHUBATh MPaBAONOJ00OHOCTh PE3yIbTaTOB;
[IP67. VYmeHue omnepupoBaTb MOHSTUSIMU: CpEIHEE
apudmeTHyeckoe, MeauaHa, HauOousiblllee W HaUMEHbLIEe
3HAYEHMSs, pa3Max, JUCIEPCUs, CTaHAApTHOE OTKJIOHEHHE
YHICJIOBOr0 Habopa; yMEHUE U3BJIEKATh, HUHTEPIIPETUPOBATD
uHpOpMalMIO,  TpEJICTaBIEHHYH0 B  Tabiaumax, Ha
quarpaMmax, rpadukax, OTpaskKaroIyro CBOWCTBA peabHBIX
NPOIIECCOB UM SBJICHUN; MPEJICTaBIATh HH(POPMALHIO C
MOMOUIbI0  TabnMll W JAWarpaMM;  HCCJIENOBAaTh
CTaTUCTHYECKUE JaHHbIE, B TOM YHCIIE C NPUMEHEHUEM
rpadMUecKuX METOJIOB U SJICKTPOHHBIX CPE/ICTB;
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3a00TUTHCH,
KOH(JINKTHI

MPOSABIATh MHTEPEC U paspeliarhb

ITP68. YMmeHue onepupoBaTh MOHATUSIMHU: CIIYYAHHBIA OTBIT
U cIy4yaifHOe COOBITHE, BEPOSITHOCTh CIYYaHOTO COOBITHS;
YMEHUE BBIUUCIATH BEPOSTHOCTh C  HCIOJIb30BAHUEM
rpadUYecKuX METOAOB; MPUMEHATH (DOPMYIIBI CIIOKCHHS H
YMHOXEHHUSI BEpPOSITHOCTEH, KOMOMHATOpHbIE (aKThl U
GopMyIbI TPU PEIICHUU 33]a4; OIEHUBATH BEPOATHOCTH
peanbHBIX COOBITHIA; 3HAKOMCTBO
CO CITy4YallHbIMU BEJITMYMHAMU; YMEHHUE TPUBOAUTH MPUMEPHI
MPOSBIICHUS! 3aKOHAa OOJBIIMX YHCET B MNPHUPOJHBIX
1 OOIIECTBEHHBIX SIBIICHUSX;

[1P614. YMmenue BoIOMpATh MOAXOASIINNA U3YUEHHBIH METO/
Ul pElICHHs] 3a/aud, paClo3HAaBATh MAaTeMaTUYECKUE
(hakThl

¥ MaTEeMAaTHYECKHE MOJICTTH B IPUPOIHBIX U OOIICCTBECHHBIX
SBJICHUSIX, B MHCKYCCTBE; YMEHHE MPUBOJUTH HPUMEPHI
MAaTE€MaTUYeCKUX OTKPBITUH PpPOCCUMCKOW U MHPOBOU
MaTE€MaTUYeCKON HAyKu

OK 04. S dexTuBHO
B3aMMOJICHCTBOBATh

u paboTaTh B KOJUICKTHBE
U KOMaH/Ie

JInyHoCTHBIE  pe3ynpTaTbl  JOJDKHBI  OTPaXKaThb
B YaCTH: [IEHHOCTH HAYYHOr'O MO3HAHUS: OCO3HAHUE
LIEHHOCTH HAY4YHOM JESATENbHOCTH, TOTOBHOCTH
OCYILIECTBIATh IPOCKTHYK0 U HCCIEAOBATEIBCKYIO
JeSITeIbHOCTh MHJIMBU/YyaIbHO U B TPYIIIE
MetanpeameTHbIe pe3ynbTaThl TOJKHBI OTPaXaTh:
OBnaneHne yHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU
JIEUCTBUSIMHU:

0) cOBMeCTHasl 1€ TEIbHOCTb:

- TIOHMMarTb M MHCHOJNb30BaThb IPEUMYILECTBA
KOMaHJHON ¥ UHJIMBUyaJIbHOU paboThI;

- TPUHHAMATh LEIU COBMECTHOM JEATEIBHOCTH,
OpraHU30BBIBATH U KOOPAUHUPOBATH JEHCTBUS 110 €€
JOCTHXKEHHUIO:  COCTaBJIATh  IUIAaH  JICHCTBUH,
pacupenensaTh pojad ¢ y4eTOM MHEHHH Y4aCTHUKOB
00CyX/1aTh pe3yJIbTaTbl COBMECTHOM paldoThI;

[IP67. VYmeHue onepupoBaTb HOHSTUSIMU: CpEIHEE
apudmeTnyeckoe, MeauaHa, HauOoJplllee W HaUMEHbLIEe
3HAYEHMs, pa3Max, JUCIEpCUs, CTaHAapTHOE OTKJIOHEHHE
YHUCIOBOr0 HabOpa; yMEHUE U3BJIEKATh, MHTEPIIPETUPOBATD
uH(poOpMallMI0, TPEICTaBICHHYO B  Tal0iumax, Ha
quarpaMmax, rpagukax, oTpakarollyro CBOWCTBA peallbHbIX
MIPOLIECCOB U SIBJICHUN; MPEACTABIATh HHPOPMALUIO C
INOMOIIBI0  Tabaul U JUarpamm; HCCIIEI0BATh
CTaTUCTUYECKUE JlaHHble, B TOM 4YHUCJIE C MPUMEHEHHEM
rpaMuecKuX METOJIOB U 3JIEKTPOHHBIX CPE/ICTB;

[TPG8. YMmenue onepupoBaTh MOHATUSIMHE: CIIYYAHBIN OTBIT
U CIy4ailHOe COOBITHE, BEPOSATHOCTh CIYYallHOTO COOBITHS,
YMEHHE BBIYUCIATH BEPOSTHOCTh C  HCIOJIb30BAaHHEM
rpadMUecKux METOJIOB; MPUMEHSTh (HOPMYIIbI CIOXKEHUS U
YMHOXEHUSI BEpPOSITHOCTEH, KOMOMHATOpHbIE (aKThl U
dbopMynbl MpU pEHICeHUH 33/a4; OLEHUBATh BEPOSTHOCTH
peasIbHbIX  COOBITMH; 3HAKOMCTBO CO  CIyYalHBIMHU

14



OBiagenue
JICUCTBUSIMU:
T') MPUHSATHE Ce0s U PYTUX JIFOJICH:

- MPUHUMATh MOTHBBI U apPTyMEHTHI APYTUX JIFOACH
[IPU aHAJIM3€E PE3YNbTAaTOB ACATEIbHOCTH;

- MPU3HABaTh CBOE MPAaBO W MPABO JPYTUX JIOACH
Ha OIIMOKH;

- pa3BUBaTh CLIOCOOHOCTH TIOHUMATh MUP C TIO3HUIIUU
JIPYToro 4eioBeKa

YHUBCPCAJIbHBIMU PETYIATUBHBIMUA

BEJIMYMHAMU; YMEHHE IPHUBOJUTH IPUMEPHI INPOSIBICHUS
3aKOHa O0bIIHIX qucel B IIPUPOIHBIX
U OOILIECTBEHHBIX SIBJICHUIX;

ITP614. YMmenue BbIOMpaTh NOAXOASIINN U3YYEHHBIN METO/
JUIsl pEIeHus 3aJadd, paclo3HaBaThb MAaTEMaTUYECKHE
(baxTb

U MaTeMaTHYeCKUe MOJEIH B IPUPOIHBIX M OOLIECTBEHHBIX
ABJICHUSIX, B HCKYCCTBE; yMEHHE IPUBOJIUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITHH POCCUMCKOW W  MHUPOBOH
MAaTE€MaTU4YeCKON HAayKu

OK  05. Ocy1ecTBisTh
YCTHYIO M NHCHbMEHHYIO
KOMMYHHUKAIUIO

Ha TOCYJApPCTBEHHOM SI3BIKE
Poccuiickoii ®deneparuu
C y4eTOM OCOOEHHOCTEH
COLIMAJIBHOTO U KYJBTYPHOTO
KOHTEKCTa

JImdHOCTHBIE  pE3yNAbTaThl  JIOJIKHBI
B YaCTH: ICTETUUYECKOTO BOCITUTAHUS:

- OCTETHUYECKOE OTHOLICHHE K MHUPY, BKIIOYas
ACTETHKY ObITa, HAYYHOTO W  TEXHUYECKOTO
TBOpYECTBa, CIOPTa, Tpyda U OOLIECTBEHHBIX
OTHOIIICHU;

- CIIOCOOHOCTH BOCHPHUHUMATH PA3JIUYHBIC BUIBI
MCKYCCTBA, TPAUIIUUA U TBOPUECTBO CBOETO U IPYTUX
HApOJOB, OIIYIIATh SMOIIMOHAIHHOE BO3JICHCTBUE
HCKYCCTBA,

MeranpeamMeTHbIe pe3ynbTaThl JOJKHBI OTPAXKaTh:
OBnazieHne yHUBEPCATbHBIMA KOMMYHUKATHBHBIMHU
JEUCTBUSIMHU:

a) oOmeHue: - OCYIIECTBISATh KOMMYHUKAIIUU
BO BceX cdepax KHU3HU;

- pacmo3HaBaTh HeBepOaJIbHBIE CPEACTBA OOIICHUS,
MOHUMATh  3HAYEHUE  COLMAIbHBIX  3HAKOB,
pacro3HaBaTh MPEATIOCHUTKH KOH(JIUKTHBIX
CUTYaIlUi U CMSIT4aTh KOH(DIUKTHI;

- pa3BEpHYTO M JIOTUYHO W3JIaraTh CBOKO TOYKY
3pEHHUSI C UCTIOJIB30BAHUEM SI3BIKOBBIX CPEJICTB

OTpaXaTb

[1PG1. Bnanenue merogamMu J0Ka3aTelbCTB, alTOPUTMAMHU
pemieHust 3a1a4; yMeHHe (HOpMyIUpPOBATH ONPEACICHHUS,
aKCUOMBl ¥  TEOpEMbl, MPUMEHATh HX, MPOBOJIUTH
JIOKa3aTeJIbHBIE PACCYKICHUS B XOJ€ PELICHUs 3a/1a4;
[TPG8. YMeHue onepupoBaTh MOHATUSMU: CIIy4alHbII OIBIT
U Clly4ailHoe cOOBITHE, BEPOSTHOCTh CIIYYallHOTO COOBITHS,
YMEHUE BBIUUCIATH BEPOATHOCTh C  HCIOJIb30BAHUEM
rpadMUecKuX METOJIOB; MPUMEHATH (HOPMYIBI CIIOKEHUS U
YMHOXEHHUSI BEpPOSITHOCTEH, KOMOMHATOpHBIE (aKTBl U
(GbopMyIbl MpU pEIIEHUU 3a]ad; OLEHUBATh BEPOATHOCTU
peaIbHBIX COOBITHI; 3HAKOMCTBO
CO CJIy4ailiHBIMU BEJIMYMHAMU; YMEHHE PUBOAUTH TPUMEPHI
NPOSIBIICHUSI 3aKOHa OOJBIIMX 4YHCET B TNPUPOIHBIX
1 OOIIIECTBEHHBIX SBJICHUSX;

ITP69. YMenue omepupoBaTh MOHATUSAMH: TOUKa, MpsMasdi,

IIJIOCKOCTB, IIPOCTPAHCTBO, JBYTPaHHBIN yrou,
CKPELIUBAIOIINECS IpsIMBIE, NapauIeIbHOCTD u
NEePIEeHIUKYJIIPHOCTD MIPSIMBIX

U TUIOCKOCTEH, Yol MeXy NPSIMbBIMH, YTOJI MEXKAY MPSMON
U IUIOCKOCTBIO, YrOJI MEXKAY IUIOCKOCTSIMH, PACCTOSIHHE OT
TOYKH

JI0 TUIOCKOCTH, PAcCTOSTHUE MEXAY NMPSMBIMH, PACCTOSIHHUE
MEX1y IIJIOCKOCTSIMU; YMEHHUE HUCIIOJIb30BATh NIPU PEUIEHUH
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3aJ1a4 U3y4eHHbIE (PaKThl U TEOPEMbI IUIAHUMETPHUH; YMEHHE
OLICHUBATh pa3Mepbl 0OBEKTOB OKPYKAIOLIETO MUPA;
[TP610. Ymenue onepupoBaTh MOHATUSIMH: MHOTOTPAHHUK,
CeueHHe MHOTOTPaHHMKA, KyO, MapajuleienuIies], npu3ma,
nupamMuia, GUrypa M MOBEPXHOCTh BpalleHHs, TUIHHID,
KOHYC, 1map, chepa, ceueHus (Gurypsl BpalleHus, IIIOCKOCTb,
Kacaromasics  cepbl, IWIMHAPA, KOHYCa, IUJIOLIA/b
MOBEPXHOCTU MHUPAMUJbI, MPU3MbI, KOHYyCa, LWIMWHIpA,
miomanas  ceppl, 00beM  Kyba, MIPSAMOYTOJIBHOTO
napajuleJienune1a, IMpaMusl, IpU3Mbl, HUJIMHAPA, KOHYCa,
nrapa; yYMEHHE n300paxarthb MHOTOTPaHHUKHU
Y [TIOBEPXHOCTHU BPALIEHUS, UX CEUEHUS OT PYKH, C IOMOILIBIO
YEpPTEHKHBIX HMHCTPYMEHTOB U JJIEKTPOHHBIX CPEJICTB;
YMEHHE pPaclio3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHHE
pacro3HaBaTh MPaBUIbHBIE MHOTOIPAHHUKH;

IIP611 VYmeHue omnepupoBaTh TMOHATUSAMU: JBUKECHHE
B TIPOCTPAHCTBE, MOAOOHBIE (UIYpbl B MPOCTPAHCTBE;
KCIIOJIb30BaTh OTHOILICHHUE IUIOMIAJACH ITOBEPXHOCTEH U
00BeMOB MOJOOHBIX GUTYp MPH PEIICHUU 3a]1aY;

[1P612. YMeHuEe BBIUUCISATH I€OMETPUUECKHUE BEIMUYUHBI
(nmuHA, Yroj, IUIOmaab, 00beM, MJIOMAJb MOBEPXHOCTH),
UCIOJIb3YS U3yUeHHbIE (DOPMYIIBI M METOMBL;

[TPG13. YMeHnue onepupoBaTh MOHATHSAMU: MPSIMOYTOIbHAS
CUCTEMa KOOpAMHAT, KOOPJAWHAThl TOYKH, BEKTOD,
KOOpJAMHATBhl BEKTOPA, CKaJISIPHOE IPOU3BEICHHUE, YIOJ
MEXJIYy BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEICHHE
BEKTOpa Ha 4YHCIIO; HAaXOJIUTh C TOMOIIBIO H3YYEHHBIX
dbopMy1 KOOpPIMHATBI CEPEeIUHBI OTPE3Ka, PpacCTOSIHHUE
MEXTy IBYMSI TOUKAMU;

[1P614. YMmenue BbIOUpaTh MOAXOIAIINN H3yUSHHBIH METO
JUIsL pellleHus 3aJadd, pacro3HaBaTh MaTeMaTHYECKHe
(baKThbI

U MaTeMaTU4YeCKHe MOJIESU B IPUPOIHBIX U OOLIECTBEHHBIX
SBIICHUSIX, B HCKYCCTBE, yMEHHE MPHUBOJIUTH MPHUMEPHI
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MaTeMaTUYECKUX OTKPBITHM POCCUUCKOM W  MHPOBOM
MaTEeMaTU4YeCKON HayKu

OK 06. IIposiBisATH
IpaskaaHCKO-
NAaTPUOTUYECKYIO TO3HIIHUIO,
JIEMOHCTPUPOBATH
OCO3HAaHHOE MOBEJICHHUE
Ha  OCHOBE  POCCHICKHX

JIyXOBHO-HPABCTBEHHBIX
LICHHOCTEH, B TOM YMHCIIE

C y4eTOM TapMOHHU3aLUU
MEKHALMOHAIbHBIX

u MEXKPEJIIUTUO3HBIX
OTHOILLIEHUH, IIPUMEHSATH
CTaHJapThl
AHTUKOPPYILILOHHOIO
ITOBEJICHUS

JInyHocTHBIE  pe3ynbTaThl  JOJDKHBI  OTPaXKaThb
B YaCTH:
- I'PAKIaHCKOTO BOCIIUTaHHUS: MIPUHATHE

TPaJULIMOHHBIX HAI[MOHAJIBHBIX, OOIIEUEI0BEUYECKUX
T'YMaHHUCTUYECKUX U JEMOKPATUUYECKHUX LIEHHOCTEM;
-[IaTPUOTUYECKOTO BOCITUTAHUS:

LIEHHOCTHOE OTHOLIEHME K TIOCYJapCTBEHHBIM
CUMBOJAaM, MCTOPHYECKOMY M  HPUPOJHOMY
HACJIEAUIO, TaMATHUKAM, TPAIUIMSIM HapoJOB
Poccun, noctmxenusm Poccun B Hayke, HCKYCCTBE,
CIIOpPTE, TEXHOJIOTUSX U TPYAE;

MeranpeameTHble pe3yabTaThl JOKHBI OTPaXaTb:
OBnaneHrne  YHUBEPCAIBHBIMH  PETYISATUBHBIMU
JNEHCTBUSAMHU: B) HOMOLMOHAIBHBIM  MHTEJIEKT,
HpeAIoararoui chOPMUPOBAHHOCTD:
--CaMOCO3HaHHUs,  BKJIIOYAIOIIETO0  CIHOCOOHOCTh
MOHMMATh CBOE SMOIIMOHAIBHOE COCTOSIHUE, BUAETD
HaIpaBJICHUS pa3BUTHA COOCTBEHHOM
AMOLIMOHAIBHOM Cepbl, ObITh YBEPEHHBIM B ce0€;

- CaMOpETyJIMpPOBaHMs, BKJIFOUYAIOLIETO
CaMOKOHTPOIIb, yMEHHE MPUHUMATH
OTBETCTBEHHOCTb 3a CBOE MOBEIECHUE, CHOCOOHOCTD
aJanTUPOBaThCSl K HSMOLMOHAIBHBIM HM3MEHEHUSIM
U TIPOSIBIISATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;;

- BHYTpEHHEl ~ MOTHBAlUH, BKJIIOYAOIIEH
CTPEMJICHME K JOCTH)KCHHMIO LEIM U  YCIEXY,
ONTUMM3M, UHUIIMATUBHOCTh, YMEHHE J1€HCTBOBATH,
UCXOJSl U3 CBOMX BO3MOYKHOCTEN;

- SMIAaTHH, BKIIIOYAIOLIEH CIOCOOHOCTh MOHMMATH
AMOLIMOHAIBHOE COCTOSIHUE APYTUX, YUUTHIBATh €T0

I1P61. Bnanenue meromamMu J0Ka3aTeNIbCTB, alTOPUTMAMHU
pelieHus 3a1a4; yMeHue (OpMyIMpOBATH OINpPEEIEeHus,
aKCHUOMBI

U TEOpPEMbl, NMPUMEHATh MX, HPOBOJUTH JOKa3aTeIbHbIE
paccyX/1eHUs B X0JI€ pELICHHUs 3a/1ay;

[IP64. VYwmenue omnepupoBaTh NOHATHAMHU: (QYHKIHNS,
HeTpepbIBHAas (QYHKLUS, TPOM3BOJHAs, IepBOOOpa3Hasi,
OIpe/IeIeHHBI MHTErpall; yMEHUE HAXOAUTh IPOU3BOHbBIE
DIIEMEHTAPHBIX  (DYHKIHUH,  HCHONB3yS  CIIPAaBOYHBIC
MaTepHalibl; UCCIIEA0BATh B MPOCTEHIINX CIydasixX QYHKLIUU
Ha MOHOTOHHOCTb, HaXOAUTb HauOOoJIbIINE
U HauMeHbIIWE 3HayeHHs (YHKIMHA; CTPOUTh TpaduKH
MHOT'OYJICHOB c HCII0JIb30BAHUEM anrmapara
MaTeMaTHYECKOro aHaliu3a; MPUMEHATh HPOU3BOJIHYIO MPH
pelieHun 3aja4
Ha JIBUKEHHUE; PelIaTh NPAaKTUKO-OPUEHTHUPOBAHHBIE 3ajaud
Ha HauOOJbIINE U HaUMEHBIINE 3HAYEHUS, HA HaXOXKCHHE
IIyTH, CKOPOCTH U YCKOPEHUS;

[TP66. YMeHue pemiath TEKCTOBBIE 3a/1a4M PAa3HbIX TUIIOB (B
TOM YHCJIE€ Ha MPOLEHTHI, JAOJIM M YacTH, Ha JABH)KEHUE,
paboTy, CTOMMOCTh TOBapOB W YCIYT, HaJOTH, 3aJaud U3
00J1aCTH yNpaBiIeHUs JIMYHBIMUA U CEMEHHBIMU (PUHAHCAMHU);
COCTaBJISITh BBIPAXKECHUS, YpPaBHEHMs, HEPAaBEHCTBA M MX
CUCTEMBI 10 YCIIOBHIO 3aJaud, MCCIEAOBATH IOJyYEHHOE
pelleHne 1 OLEHUBATh MPaBIONOA00HOCTh PE3yIbTaTOB;
[IP67. VYmeHue omnepupoBaTh MOHATHAMM: CpellHEe
apudmernyeckoe, MeauaHa, HauOoiblllee W HauMEHbIIIEe
3HAUEHMs, pa3Max, IUCIEPCHUs, CTaHAAPTHOE OTKJIOHEHHE
YHUCJIOBOTO HabOpa; yMEHHE U3BJIEKaTh, HHTEPIIPETUPOBATD
uHpOpMalMIO,  TpEJICTaBIEeHHYH0 B  Tabiaumax, Ha
Juarpammax, rpadukax, OTpakarollyro CBOMCTBA pealbHbIX
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IPU OCYLIECTBICHNH KOMMYHHKAILUH, CIIOCOOHOCTD
K COYYBCTBUIO M COTIEPEKUBAHUIO;

- COIIMAIBHBIX HAaBBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTD
BBICTPaWBaTh OTHOIICHUS C JPYTMMHU JIIOJbMH,
3a00THTBCS, MPOSBIATH MHTEPEC M pas3pemarb
KOH(JINKTBI

IPOLIECCOB UM SBJICHMUH; MpPEACTaBIATh HHMOPMAIMIO C
NOMOIIBIO  TAabMUIl M JUarpaMM;  UCCIEA0BAaTh
CTaTUCTHYECKUE JIAHHBIE, B TOM qucie
C MpUMEHEHHEM TpaHuyecKMX METOJIOB U 3JIEKTPOHHBIX
CpPEICTB;

[1PG8. YMmenue onepupoBaTh MOHATUSAMHU: CIIYYaHBIN OIBIT
U CIy4ailHOe COOBITHE, BEPOATHOCTh CIY4allHOTO COOBITHS,
YMEHHME BBIUUCIATH BEPOSTHOCTH C  MCIOJIb30BAaHUEM
rpaMuecKux METOJ0B; MPUMEHATh (HOPMYJIbI CIOKEHUS U
YMHOXXEHHUSI BEPOSATHOCTEH, KOMOMHATOpHBIE (AKTBI |
GbopMynbl MpU pELIEHUH 331ay; OLEHUBATh BEPOSTHOCTH
peasIbHbIX COOBITHI; 3HAKOMCTBO
CO CIIy4aillHbIMM BeJIMYMHAMU; YMEHUE IPUBOIUTH IPUMEPHI
NPOSIBJIICHUSI 3aKOHAa OOJBIIMX YHCET B MPHUPOIHBIX
U OOILIECTBEHHBIX SIBJICHUIX;

[1P614. YMmenue BbIOMpaTh NOAXOASIINN U3YUEHHBIN METO/
JUId pelIeHus 3ajayd, paclo3HaBaThb MaTeMaTHYeCKue
(baKTbI

U MaTeMaTH4YeCKUe MOJEIH B IPUPOIHBIX M OOLIECTBEHHBIX
SBJICHUSIX, B HCKYCCTBE; YMEHHE TIPHUBOJUTH IMPUMEPHI
MaTE€MaTUYeCKUX OTKPBITUM POCCUHUCKOW W MHPOBOM
MAaTE€MaTUYeCKON HAyKH

OK 07. CopelicTBOBaTh
COXPAHEHUIO  OKpYKAIoUIeH
Cpelbl,
pecypcocOepeKeHuIo,
MPUMEHSITh 3HAHUSA
00 U3MEHEHUM KJIHUMAaTa,
TIPUHIIHAIIBI OepeKIMBOTO
MIPOU3BOJICTBA, 3()PEKTUBHO
JIECTBOBATD

B UPE3BBIYAIHBIX CHTYAIHAX

JInyHOoCTHBIE  pe3ynabTaTbl  JOJIKHBI
B YaCTH: DKOJIOTMYECKOTO BOCIIUTAHHUS:
- aKTUBHOE HENPUATUE IECUCTBUIM, IPUHOCALINX BPEL
OKpYKaroIleH cpere;

- yYMEHHME [POrHO3UPOBaTh HEOIaronpusTHbIE
DKOJIOTMYECKHE IIOCIEACTBUS IPEANPUHUMAEMBIX
JIEMCTBUM, NIPEAOTBPALLATD UX;

- paclIMpEeHue ONbITA ACATENBHOCTH YKOJIOTMYECKON

OTpaXxXaTb

HaIpPaBJIEHHOCTH;
MertanpeameTHble pe3yabTaThl AOKHBI OTPa)aTh:
OBnanenue YHHUBEPCAIbHBIMU y4eOHBIMU

IIO3HAaBaTCJIbHBIMU }IGI\/'ICTBI/ISIMI/IZ

[1P61. Bnanenue metogamMu J10Ka3aTeNbCTB, AITOPUTMaMHU
pemieHus 3a1ad; yMeHHe (GOpMYIHpPOBATH OMIPEIEIEHHS,
aKCHOMBI

U TEOpPEeMBI, NMPHUMEHATh WX, MPOBOJIUTH JIOKAa3aTeIbHBIE
paccyXIeHHs B X0/I€ PELICHUs 3aay;

[1P64. VYwmenue omnepupoBaTh MOHATUSAMHU: (QYHKIHS,
HenpepbIBHAas (QYHKLUS, NPOM3BOJHAs, IepBOOOpa3Hasi,
OTIpENIeICHHBI MHTETPal; yMEHUE HAXOAHUThH POU3BOIHBIE

DIIEMEHTAPHBIX  (DYHKIHUH,  HCHONB3ysd  CIIPaBOYHBIC
MaTepuabl; UCCIE0BaTh B IPOCTENIINX cITydasx (GyHKIIUH
Ha MOHOTOHHOCTb, HaXOJHUTh HauOoJbIINe

Y HauMEHbIIME 3Ha4YeHHs] (QYHKIMI;, CTPOUTh TIpaduKu
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0) 0a30BBIC UCCIIEIOBATEIIBCKUE ACHCTBUSA:

- pa3pabaTbhIBaTh IUIAH PEIICHUS MPOOIEMBI C yU4ETOM
aHaju3a HMEIOIIUXCS MaTepuaTbHBIX
¥ HEMaTEePUATBHBIX PECYPCOB;

- OCYIIECTBIIATH  II€JICHAIIPABICHHBIN
nepeHoca  CpeACTB U CIIOCOOOB

B NMPOECCUOHAITBHYIO CPEIY;

- yMeTh MEPEHOCUTh 3HAHWS B I03HABATEIHHYIO
Y TIPAKTUYECKYIO 00JIACTH KU3HEACITEIHPHOCTH;
OBnaseHne  YHUBEPCAIBHBIMH  PETYISTUBHBIMH
NENCTBUSIMU:

0) CaMOKOHTPOJIb!

- JaBaTh OIEHKY HOBBIM CUTYyallUsIM, BHOCHUTH
KOPPEKTUBBI B JESITENLHOCTD, OLIEHUBATh
COOTBETCTBUE PE3Y/IbTATOB LENSIM

IIOMCK
NEUCTBUSA

MHOT'OYJIEHOB c HCIOJIb30BaHUEM anmnapara
MaTEMaTUYECKOI0 aHaIN3a; IPUMEHATH IIPOU3BOJIHYIO IIPU
peleHnu 3aja4
Ha JIBIDKEHHUE; PellaTh PAaKTUKO-OpPUEHTUPOBAaHHbBIE 33/1a4H
Ha HauOoJIbIIME Y HAUMEHbIINE 3HAYCHUS, Ha HaXO0XJICHHE
IIyTH, CKOPOCTH U YCKOPEHUS;

ITPG5. YMeHue omepupoBaTh TMOHATHUSIMH: palliOHAIBHAS
¢byHKuus, nmoka3aTenbHas (YHKUUS, CTeTeHHas (DYyHKIIHS,
JorapupmMuyecKas byHKLU, TPUTOHOMETPUUYECKHUE
¢bynkunu, obparHeie (YHKINMH; YMEHHE CTPOUTH rpaduku
U3yYeHHbIX  (DYHKIMH, HUCHONb30BaTh TpapuUKU  IpH
M3Y4YEHUHU MIPOLIECCOB U 3aBUCUMOCTEN, IIPU PEIICHUH 3314
U3 IpYrux y4eOHbIX IPEIMETOB U 33]a4 U3 peaslbHON KHU3HH;
BbIpaXkaTh (OpPMyJIaMH 3aBUCUMOCTH MEX/y BEJINUUHAMU;
[TP66. YMeHnue pemaTh TEKCTOBbIE 3a/1a41 PA3HBIX TUIOB (B
TOM YHCJE€ Ha MPOLEHTHI, JAOJIM U YacTH, Ha JBHXKEHUE,
padoTy, CTOMMOCTb TOBapOB M YCIJIYI, HAJIOTH, 33Ja4d W3
00JacTy yrpaBaeHUs JUYHBIMU U CEMENHBIMU (PUHAHCAMM );
COCTaBJIATh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA M HUX
CUCTEMBI 10 YCIIOBHIO 3aJ]aud, HCCIEAOBATH MOJYyYEHHOE
pelleHNe U OLEHUBATh MPaBAONOJOOHOCTh PE3yIbTaTOB;
[TPG8. YMmenue onepupoBaTh MOHATUSIMHE: CIIYYAHHBIN OTBIT
U CIy4ailHOe COOBITHE, BEPOATHOCTh CIY4allHOTO COOBITHS,
YMEHHME BBIYUCIATH BEPOSTHOCTH C  KCIOJIb30BAaHHEM
rpadMUecKux METOJIOB; MPUMEHATh (HOPMYJIbI CIOKEHUS U
YMHOXEHHUSI BEpPOSITHOCTEH, KOMOMHATOpHbIE (AKTBl U
(GbopMyIbl MpU pEIIeHUH 3a]la4; OLEHUBATh BEPOATHOCTH
peabHbIX COOBITHI; 3HAKOMCTBO
CO CJIy4aiHBIMU BEJTMYMHAMU; YMEHHE PUBOAUTH TPUMEPHI
NPOSIBJICHUST 3aKOHa OOJBIIMX YHCET B IMPHUPOJIHBIX
1 OOIIECTBEHHBIX SBJICHUSX;

[1P6Y9. YMenue omepupoBaTh MOHATUSAMH: TOUKa, MpsMasi,
MJIOCKOCTB, MIPOCTPAHCTBO, JIBYTpaHHbBIN yrou,
CKpEIIMBAIOIINECS IpsIMBIE, napajsieIbHOCTh u
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MEePIEHIUKYISIPHOCTD MPSAMBIX
U IJIOCKOCTEM, YrOJl MEXAY IPSMBIMU, YTOJI MEKIY IPAMOU
U IUIOCKOCTBIO, YIOJl MEXKJY IUIOCKOCTSIMH, PACCTOSIHUE OT
TOYKH

JI0 IUIOCKOCTH, PacCTOSTHUE MEXAY HPSIMBIMH, PACCTOSIHUE
MEXy IJIOCKOCTSIMU; YMEHHUE HUCII0JIb30BATh IIPU PELICHUH
3aJ1a4 U3y4eHHbIE (PaKThl U TEOPEMbI IUIAHUMETPHUH; YMEHHE
OLIGHUBATh pa3Mepbl 0OBEKTOB OKPYKAIOIIETO MUPA;
[TP610. Ymenue onepupoBaTh MOHATUSIMH: MHOTOTPAHHUK,
CeueHHe MHOTOTPaHHMKA, KyO, MapajuleienuIies], npu3ma,
nupamMuia, GUrypa M MOBEPXHOCTH BpAICHHS, HUIHHID,
KOHYC, 1map, chepa, ceueHus GUrypbl BpalieHus, INIIOCKOCTb,
Kacaromiasicss  cepbl, IWIMHApPA, KOHYCa, IUJIOLIA/b
MOBEPXHOCTU NHUPaMUJbl, MPU3MBbI, KOHYCa, LMIMHJpA,
wiomans  chepel, 00beM  Kyba, MPSAMOYTOJIBHOTO
napajuleJenune1a, TMpaMubl, IPU3Mbl, HUJIMHAPA, KOHYCA,
mapa; yMEHUuEe n300paxarthb MHOI'OTPaHHUKH
Y [TIOBEPXHOCTHU BPALIEHUS, UX CEUEHUS OT PYKHU, C TOMOILIBIO
YEpTEeKHBIX HMHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB;
YMEHHE paclio3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHHE
pacrno3HaBaTh IPaBUJIbHBIE MHOIOTPAHHUKH;

I[IP611 VYmeHue omnepupoBaTh TMOHATUSAMHU: JBUKEHHE
B IIPOCTPAHCTBE, NOAOOHBIE (UTYpbl B TPOCTPAHCTBE;
HCIIOJIB30BaTh OTHOIICHHWE IUIONIAJEH IOBEPXHOCTEN U
00BbeMOB MOAOOHBIX (PUTYp IPHU PELICHUH 33/1a4;

[1P612. YMeHuEe BBIUUCISATH I€OMETPUUECKHUE BEIMUMHBI
(nmuHa, yroj, IJIomanab, 00beM, IJIOMIAIb MOBEPXHOCTH),
UCMOJb3Ys U3yYEHHbIE (POPMYIIBI U METO/IBI;

[1P613. YMmeHue onepupoBaTh MOHATHUAMU: MPSIMOYTOJIbHAS
CUCTEMAa KOOpAMHAT, KOOPAMHATBl TOYKH, BEKTOD,
KOOpJMHATBHl BEKTOPA, CKaJIspHOE TMPOU3BEICHHUE, YTOJ
MEXIYy BEKTOpaMH, CyMMa BEKTOPOB, IPOM3BEICHUE
BEKTOpa Ha YHCJIO; HAaXOJIUTh C TOMOIIbIO H3YYEHHBIX
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dbopMyaT KOOpIWHATHI CEPEIUHBI OTpPE3Ka, pPacCTOSHUE
MEXIYy JTBYMSI TOUKAMU;

[1P614. YMmenue BoIOMpaTh MOAXOAAIINN H3YICHHBIA METO/
JUIS  pellIeHUs 3aJaud, pacro3HaBaTb MAaTEMaTHUYECKUE
(hakTh

1 MaTeMaTUYECKUE MOJIENI B IPUPOAHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B MCKYCCTBE; YMEHHE NPUBOJIUTH IPUMEPHI
MAaTE€MaTUYeCKUX OTKPBITUA POCCUHCKOM UM MHUPOBOU
MaTeMaTUYECKON HAYKU
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2. CTpyKTypa 1 coaepxkanue 001eo0pa3oBaTe/IbHONH TUCHUILTHHBI

2.1. O0bem TUCUMILUIMHBI U BUABI y4e0OHOM padoThI

Buj yueOHoii padoThl O0bem B
yacax

O0bem o0pa3oBaTeIbHOM NPOrPaMMbl JHCHUIINHBI 232

B T.4.

KOMOMHHMPOBaHHbBIE 3aHATUS 215

KOHTPOJIbHBIE paOOTHI 7

OcHOBHOe coiep:KaHue 188

IIpodeccnonaIbHO OPHMEHTHPOBAHHOE CO/lep:KaHMe (Co/lep:KaHue 34

NMPHUKJIATHOT0 MOIYJIA)

Ipomexyrounas arrectamus (quddepeHIIMPOBaHHBIN 34T, IK3AMEH ) 10




2.2. TemaTuyeCKHH IJIAH U COACPKAHUE TUCIHUTIIUHBI

Conep:xanue yueOHOro MaTepuasia (OCHOBHOE U PO(decCHoOHAIBLHO

HaumeHnoBanue pasaesio . O6bem | Popmupyembie
" Tem OPHEHTHPOBAHHOE), 1A00PATOPHbIE U MPAKTHYECKUE 3AHATHS, IPUKJIATHOM 4acoB | KOMIETEHIHH
MOAYJIb (IPY HAJITUYMH)
1 2 3 4
OcHoBHOe coaep:kaHue

Pa3nea 1. [loBTOpeHune Kypca MaTeMaTHKH OCHOBHOM IIKOJIBI 18

Tema 1.1. Coneprxkanue y4eOHOro MaTepuasia 2

Henps n 3amaun marematuky | Llens u 3agaun MaTeMaTUKX MIPH OCBOCHUH CIIEIIMAILHOCTH. ba3oBbie 3HAaHUS U yMEHUS

npu OCBOEHUHM | IO MaTeMaTuke B MPO(GeCcCHOHAIbHOW M B MOBCETHEBHOU AESITeNbHOCTU. MHOXECTBO,

CIIELIUAIbHOCTH. orepaiuu Haja MHOecTBaMu. [luarpammsl Ditnnepa—Benna. Vcnonb30Banue TeopeTuko-

MHOXecTBa U JIOruKa MHOXXECTBEHHOI'O ammapara JJisi ONWCaHUsA peajbHbIX INPOLECCOB U SBICHUN B
npoeCCHOHATBHON JESTeIbHOCTH, IPH PEHICHWH 3ajad W3 JPYTHX TUCIHILIHH.
Onpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO

Tema 1.2. Coneprxkanne y4eOHOro Marepuasia 2

Yucia v BBIYUCIICHUS Harypanbnuble u nensie uucna. [IpuzHaku aenuMocTu nenbix 4yucell. PanuoHanbHbIE OK 01,
grcia. OOBIKHOBEHHBIC U AECATUYHBIC JPOOH, MPOLIEHTHI, 0ECKOHEYHBIE IEPHOANYECKIE OK 02,
apoOu. ApudmeTnyeckue OIepalud ¢ PaLUMOHAIBHBIMHM YHCIAMHU, NPeoOpa3oBaHMs OK 03,
YUCTIOBBIX BBIpAKEHUHN. JleHCcTBUTENbHBIE YKMCcaa. PallMOHANbHBIE W HUpPPALUOHAIBHBIC OK 04,
yucia. ApudmMernueckue omnepanuu ¢ JAeWCTBUTENbHBIMU uuciaMu. [IpuOmmkéHHbIe OK 05,
BBIUHCIICHMS], TPaBUJIa OKPYTJIEHUS, IPUKHJIKA U OLIEHKA pe3yJibTaTa BBIYUCICHUN OK 06

Tema 1.3 Conepxanue yueOHOro MaTepuasa 4 OK 07

ToxnectBa u | ToxxnecTBa M TOXIECTBEHHblE NpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb YpaBHEHMS.

TOXICCTBCHHBIC HepasenctBo, pemenne HepaBeHcTBa. Metoa uHTepBaioB. Pemenue neiabix U 1poOHO-

nMpeodpasoBaHus. palMOHAIBHBIX YPAaBHCHUH W HEpaBEHCTB. [IpHMEHEHHE ypaBHEHHMI M HEPaBEHCTB K

YpasHeHHA pELIEHUI0O MaTeMAaTHYEeCKUX 3a/1a4 U 33/1a4 U3 pa3IMYHbIX 001acTeil HayKu U peanbHOM

1 HEpABeHCTBA #13HU. CUCTEMBI U COBOKYITHOCTH PallMOHAJIBHBIX YPAaBHEHUM U HepaBeHCTB. CHUCTEMBI
JINHEMHBIX ypaBHEHUU. Pelienne nmpukiagHbIX 3a/1ad C MOMOUIBIO CHUCTEMBI JTMHEMHBIX
YpaBHEHUI

Tewma 1.4. IIpodeccnoHabHO OPHEHTHPOBAHHOE COAEpP:KaHMEe (CoAep:KaHHe NPHUKJIATHOIO 4

MO/LYJIst)
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[TponientHble  BbluMcneHus | [Ipumenenue npoGeil ¥ MPOLEHTOB Ui pelleHHs NMPUKIATHBIX 3a/a4 U3 Pa3IMYHBIX
B npoeCCHOHATIBHBIX | OTpaciiell 3HAaHWH M peaNbHOW KU3HHU. [IpUOMIKEHHBIE BBIYMCICHHSA, IpaBHIIA
3ajadax OKpYIJIEHUS, NPUKUAKA M OLEHKa pe3ysbTaTa BbIYMCIEHUH. PasHble crnocoOb
BBIUUCIICHUS] TPOLEHTOB. [IpOIeHTHBIE BBHIYMCIECHUS B MPOPECCHOHAIBHBIX 3a/1adyax.
IIpuMmeHeHne ypaBHEHU U HEPABEHCTB K PELICHUIO MATEMaTUYECKUX 3aJad M 3a1ad U3
pa3nuyHbIX 001acTell HAYKH U PEATbHOM KU3HU
Tema 1.5. Coneprxkanue y4eOHOro MaTepuasia 2
IlocienoBaTenbHOCTH ITocnegoBaTenpHOCTH, CIIOCOOBI  3amaHUs  IIOCIIENOBATEIbHOCTEHl. MOHOTOHHEIE
Y IIPOTPECCUH [0CJIe10BaTeNbHOCTH. ApudMeTHueckass U reomerpuyeckas nporpeccud. beckoHnedHo
yObIBatomas reomerpuueckas mporpeccus. Cymma  OecKOHEUHO  yOBIBaromIei
reoMeTpuueckoil mnporpeccur. @opMysa CIOXKHBIX IpoueHToB. Mcmnosb3oBaHue
IIPOTPECCUU JJIs1 PEUICHUS PEAJIBHBIX 3a]a4 IIPUKIIAJHOTO XapaKkTepa
Tema 1.6. Copep:xanue yueOHOTo MaTepuana 4
®yHKIMU U rpaduKu Oynkus, criocoOsl 3ananus Gpynkuuu. ['papuk Gpynkumun. Bsanmuao odpatHbie GyHKIIH.
OO6nacth omnpeneseHus: U MHOXKecTBO 3HaueHui ¢pynkuuu. Hymu @ynkmun. Ipomexytku
3HAKONOCTOSAHCTBA. YETHBIC 1 HEUETHBIE YHKIIUU
Kountpoabuas padora no pasgeay 1. Bxoguoii konTpons
Pa3nes 2. Ctenenn u kopuu. CTeneHHas, nokazareJbHas M Jjorapupmuyeckas pyHKumuu 42
Tema 2.1. Copep:xanue yueOHOro MaTepuana 4
ApudmeTnueckuit KopeHb Apudmernueckuii KopeHb HaTypanbHOH cremeHu. J[leiicTBus ¢ apudmMeTHuecKUMU
N—Oii CTENEHMU. KOpPHSIMHM N—OW CTEIICHH. OK 01
Tema 2.2 Conepxanue yueOHOro MaTepuasa 4 OK 02’
Crenenu. CtanaapTHas Crenensb ¢ uenbiM nokaszareneM. CtannapTHas (opma 3anucu AeCTBUTEIBLHOTO YHCIIA. OK 03’
dopma 3anucu Hcnonb3oBanue noaxofsmeil (GpopMbl 3amucu J€HCTBUTENBHBIX YUCEN JUIS PELIeHUs OK 0 5’
JIEHCTBUTEIILHOTO YUCIIa MPaKTUYECKUX 3a/1a4 U MpeJICTaBIeHUs JaHHbIX. CTeNeHb C palliOHATbHBIM IIOKa3aTEJIEM. OK 0 6’
CpoiictBa crenenu. IlpeoOpa3oBaHue BbIpaXKEHHUH, COAEP)KAIIMX CTENEHU C OK 07’
palMOHAIBHBIM [TI0KA3aTeIeM
Tema 2.3. Conepxanue yueOHOro MaTepuasa 2
CrenenHast QyHKIIHS CrenenHast pyHKIMS C HaTypaJbHBIM U IIeJIbIM TMoKazareneMm. E€ cBoiicTBa u rpadux.
CBoiicTBa U rpaduK KOpHS N-0i CTeNeHn
Copep:xaHue yueOHOro MaTrepuana 6

4Yacer KOHTPOJIbHBIX pa60T YYTCHBI B COACPIKAaHNU y‘{C6HOF0 MaTtepurajia 1 BXOIAT B O6III€€ KOJIMYECTBO YacCOB IO pa3aciy
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Tewma 2.4. UppanmoHayibHbIC
YpaBHEHUS U HEPABEHCTBA

Pemenue uppanroHalbHbIX YpaBHEHUN 1 HEPABEHCTB

Tema 2.5. Ilokazarenbnble | Comeprkanue yueOHOTO MaTepraia 6
ypaBHEHHUs U HepaBeHCTBA | [lokazarenbHble ypaBHEHUS! M HEPABEHCTBA
Tewma 2.6. Coneprxkanue y4eOHOro Marepuasa 6
Jlorapu¢m uncna. Coiictsa | Jlorapupm uucna. JlecaTuuHble W HaTypajbHble Jjorapudmel. IIpeobpasoBanue
norapudmoB BBIPXKEHUI, COIEpIKALUX JIOTapr(PMbl
Tema 2.7. IlokasarenpHas | Comep:kaHue yaeOHOTo MaTepuana 8
u norapudmuueckas | [TokazatenpHass ¥ Jjorapudmuueckas (yHKIMH, WX CBOWCTBA ©  TrpaduKH.
GyHKIIH, ypaBHeHnus, | Jlorapudmuueckrue ypaBHEHUs U HEPABEHCTBA
HEPAaBEHCTBA
Tema 2.8. IIpodeccnonasibHO OPHEHTHPOBAHHOE COAepP:KaHMEe (COoAep:KaHHe TPHUKJIAJTHOTO 4
Jlorapudmesr B mpupoie MOLYJIs1)
U TEXHUKE [Tpumenenue norapudma. Mctopus pazputus marematuku. Jlorapudpmudeckas cnupaib
B mpupojse. Ee maTemarmueckue cpoiictBa. Vcrmonb3oBanue rpaduKkoB (QYHKIHMA IS
HCCIJIETIOBaHMS MPOIIECCOB U 3aBUCUMOCTEM, KOTOPhIE BOSHUKAIOT MPHU PELICHUU 3a7a4 U3
pa3nuyHbIX 001aCTell HAYKH U PEATbHOM KU3HU
Tema 2.9. Copep:xanue yueOHOro MaTepuana 2
[IpuMeHeHne ypaBHEHUN, Hcnonp3oBanue rpadukoB (GYHKIUN Ui pEeIICHHWs YpaBHEHUH W JIMHEHHBIX CHCTEM.
CUCTEM U HEPABEHCTB [IpuMeHeHHe ypaBHEHUH, CUCTEM M HEPABEHCTB K PELICHUIO MAaTEMAaTUYECKHUX 337134 U
K PEILIEHUIO 3a/1a4 3aJ1a4 U3 pa3IMYHbIX 00JIaCTeN HayKU U peaibHON KU3HU
KonTtpoJsabsHas padora 1o pasaeiy 2
Pa3nes 3 Ilpsimble M JIOCKOCTH B pocTpaHcTBe. KoopAnHATHI M BeKTOPHI B IPOCTPAHCTBE 26
Tewma 3.1. Copep:xanne yueOHOTo MaTepuana 4
IloBropenue mnanuMerpuu. | OcHoBHbIE (GUTYpBI, (GaKThl W TEOpeMbl TUTaHUMETpUH. (OCHOBHBIC TOHSTHUS OK 01
OcHoBHbIE INOHATHA | crepeoMeTpur.  Touka, mpsmas, IUIOCKOCTb, mpocTpaHcTtBo. [lonstue 00 OK 02’
CTEepEOMETpUN AKCHOMAaTHUYECKOM TIIOCTPOEHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUHN U CIIEACTBUS U3 OK 03:
L OK 05,
Tewma 3.2. Copepxanne yueOHOTo MaTepuana 4 OK 07
[Tpsimble U IIIOCKOCTH B3aumHoe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE: MEePECeKaIOIUECs, MapaieIbHble U
B NPOCTPAHCTBE. | CKpelMBaronecs npsmseie. [lapannenbHOCTh NPSAMBIX M IUNIOCKOCTEH B MPOCTPaHCTBE:
[TapannensHOCTE  TPSAMBIX, | MapajUlebHBIE  TpsSMbIE B MPOCTPAHCTBE, TMAPAUIETBHOCTh  TPEX  MPSIMBIX,

MapaJiyiCJIbHOCTb HpﬂMOﬁ U IUIOCKOCTH. YTIBI C COHAIIpaBJICHHBIMU CTOPOHAMMU, YT'OJI
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PAMOM U IIOCKOCTH,
IJIOCKOCTEN

MEXNYy MpsAMBIMM B HPOCTpaHCTBEe. [lapainenbHOCTh INIOCKOCTEH: IapaliesIbHbIE
IIJIOCKOCTH, CBOMCTBA NapajUICNIbHBIX IUIOCKOCTEH. IIpocreiiime NpoCTpaHCTBEHHBIE
(Gurypsl Ha IJIOCKOCTH: TETPa’p, KyO, Mapajuiesenumnes, HOCTPOCHUE CeYeHHH

Tema 3.3.
[TepneHUKYISIPHOCTD
TPSIMBIX

1 IIJIOCKOCTEH

Cojnepkanue y4eOHOro MaTepHuaia

[lepnieHIUKYNSIPHOCTh MPSAMOM M IUIOCKOCTU: MEPHEHIUKYISIPHBIE TMpsSMbIE B
MIPOCTPAHCTBE, NPsIMbIE MapaJlIeIbHBIE U TMEPIEHIUKYISIPHbIE K IIOCKOCTH, MPU3HAK
MEPIEeHIUKYIAPHOCTA MPSMOIM U IIOCKOCTH, T€OpeMa O MPsIMOW MepHeHAUKYIISIPHON
IJIOCKOCTH

Tema 3 .4.
Vbl MeXAy NPSMBIMU
U IUIOCKOCTSAMHU

Copep:xanue yueOHOro MaTepuana

Yribel B NPOCTPAHCTBE: YroJdl MEXAY NPSIMOM M IUIOCKOCTBIO, JBYI'PAHHBIA YIoOJI,
JIMHEHHBIN yToJI IBYTPaHHOIO yria. [lepnenauKymnsap 1 HakJIOHHbIE: PACCTOSIHUE OT TOYKU
710 TUIOCKOCTH, PACCTOSTHUE OT MPSMOM JI0 TIIOCKOCTH, TPOCSKIHs (PUTYpPBI HA TUIOCKOCTb.
IlepneHIUKYIAPHOCTD MJIOCKOCTEN: NPU3HAK IEPHEHIAUKYISIPHOCTH JIBYX IUIOCKOCTEH.
Teopema 0 TpEX NepHeHANKYIIIpax

Tema 3.5.
Koopaunats! 1 BEKTOpEI
B IIPOCTPAHCTBE

Copep:xanue yueOHOro MaTepuana

Bektop Ha miockocth ¥ B npocTpaHcTBe. CIIOKEHME W BBIYMTAHHE BEKTOPOB.
YMHOXkEHHE BEeKTOpa Ha uucio. PasnokeHne BekTOopa IO TPEM HEKOMILJIAHAPHBIM
BekTopaMm. IIpaBuno napamienenunena. Pemenue 3agad, CBSI3aHHBIX C IPUMEHEHHUEM
IIpaBWI JEHCTBUI ¢ BekTOopamu. [IpsMoyroipHas cucreMa KOOpAMHAT B IPOCTPAHCTBE.
Koopaunarts! Bexropa. IIpocreiimme 3amaun B KOOpAMHATAX. YTOJ MEXKJY BEKTOPaMHU.
CkansipHOE€ TNIPOM3BEACHHE BEKTOPOB. DBplunciieHHMe yIrioB MeXAy MNpsSMBIMH H
IJIOCKOCTSIMU. KOOpIMHATHO-BEKTOPHBIN METOJI IPH PEHICHUU T€OMETPUYECKUX 3a]1a4

Tema 3.6.
[TpsiMble U TITOCKOCTH
B HpaKTI/I‘ICCKI/IX 3agadyax

IIpodeccuonanbHO OpHEHTHPOBAHHOE COAEPKAHME (COAePKAHUE IPHKJIAIHOIO
MO/LYJIst)

Pacnionoskenne mpsMBIX U TIIOCKOCTEH B OKpYXaromeM Mupe (Mpupojie, UCKYCCTBE,
apXUTEKType, TeXHUKe). Penenne npakTuko-opueHTUPOBAHHBIX 3a7a4

Tema 3.7.

Pewenne 3anau. Ilpsmeie
Y IJIOCKOCTH, KOOPAVHATHI
U BEKTOp

Coneprkanne y4eOHOTo MaTepuania

Pemenue 3a1ay Ha HAX0KIEHUE NT€OMETPUUECKUX BEJIMYHH C UCIIOJIB30BaHUEM alrapara
BEKTOPHOM areOpsl

KonTtpoJsbHasi pabora no paszaeny 3

Pa3nes 4. MHOrorpaHHUKH U Tesla BpallleHUs

Tema 4.1.

\ Coneprxanne y4eOHOTo MaTepuasa
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MHoOrorpaHHuKu

[lonsiTiE MHOrOrpaHHMKAa, OCHOBHBIE DJJIEMEHTBl MHOTOIPAHHMKA, BBINYKIBIE U
HEBBIITYKJIbIE MHOIOIPAHHUKH; pa3BEPTKa MHOrorpaHHuka. Ilpusma: n-yrossHas npusma,
IpaHd M OCHOBaHMs MpPHU3Mbl; IpsMas W HAKIOHHAs NpPU3Mbl; OOKOBas W IOJHAs
IIOBEPXHOCTh Ipu3Mbl. llapamnenenunesn, npsAMOYroJIbHBIA IapaJUICICIUIE] W €ro
cBoiicTBa. [Tupamuza: n-yroiapHasi mupaMuaa, TpaHu ¥ OCHOBAaHUE MUPaMU/ibl; O0KOBas U
[I0JIHAsl IOBEPXHOCTh IMPAMMJIbl; MpaBUJIbHAs M YCEUYEHHAs NUpaMHa. DJIEMEHTHI
IpU3MBbl U NUpaMUAbl. BbluuciieHue 371€MEHTOB MHOI'OIpDaHHMKOB: péOpa, AMaroHalu,

YIJIBI

OK 01,
OK 02,
OK 05,
OK 06
OK 07

HuddepennmpoBannplii 3auet (3a 1 cemectp)

Pa3nen 4. MHOTOrpaHHMKH M Tejia BpalleHus (MPoa0JIsKeHne)
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Tewma 4.2.

[IpaBunbHEIE
MHOTOTPaHHUKH.
[1nomans noBEpXHOCTH
MHOTOTPAaHHUKOB

Coneprxkanne y4eOHOro Marepuasia

[IpaBwiibHbIE MHOTOTPAHHUKH: TMOHSATHUE HPABWIBHOTO MHOTOTPAHHMKA; MpPaBUIIbHAsS
IIpU3Ma U IpaBWIbHAs NUPAMMA; NIPaBUIIbHAS TPEYroJbHAs MUPAMMIA U MTPaBUIIBHBIN
Terpa’ap; KyO. [IpencraBineHue o npaBuiIbHBIX MHOTOTPAHHUKAX: OKTa3Ap, AOJAEKadAp U
ukocasap u Ap. CeueHus npusmbl U nupamuibl. [lnomans G0KOBOH MOBEPXHOCTH U
IIOJIHOM MOBEPXHOCTU MNPSAMOM MpPHU3MBI, IUIOIIAJb OCHOBAHUH, TeopemMa O OOKOBOMi
MOBEPXHOCTU MpsAMON mnpu3Mel. Ilmomans OGOKOBON MOBEPXHOCTH U IOBEPXHOCTH
[IpaBWIbHOM NHUpPaMU[bl, TeopemMa O IUIOMAAX OOKOBOM IOBEPXHOCTH YCEUEHHOU
MU PaMHU/IbI

Tewma 4.3.
Tena BpareHus

Coneprkanne yueOHOro Matepuania

[unuuapuyeckass MOBEPXHOCTb, OOpa3ylolMe IMJIMHAPHUYECKOM IOBEPXHOCTH, OCh
HWIMHIPUYECKON moBepxHOocTU. LlunuHap: ocHOBaHUS U OOKOBask MOBEPXHOCTH,
oOpasyromas M OChb, IUIOMAAb OOKOBOM UM TOJMHOM moBepxHOcTH. KoHMueckas
MIOBEPXHOCTh, O0Opa3yroline KOHMYECKON MOBEPXHOCTH, OCb M BEpIIMHA KOHMYECKOM
noBepxHocTu. KoHyc: ocCHOBaHME M BeplIMHA, 00pa3yromiast 1 0Ch, IO OOKOBOH U
IOJIHOM MOBEPXHOCTHU. Y CEUEHHBII KOHYC: 00pa3yIolIye U BbICOTa, OCHOBaHUS U OOKOBast
noBepxHocTh. Cepa U map: HeHTp, paguyc, TUaMeTp, IUIOIMAb MOBEPXHOCTH chephl.
B3auMHoe pacronokeHue cpepbl M IJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe,
wiomaas cepsl. M3o0paskeHune Ten BpallleHus: Ha IUIOCKOCTH. Pa3BépTka muimHapa u
KOHYyca

Tema 4.4.

Copep:xanne yueOHOTo MaTepuana

OK 01,
OK 02,
OK 05,
OK 06
OK 07
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OO0bembl 1 oAU
IIOBEPXHOCTEH TEI

[Tonsatne 06 06BEME Tena B mpoctpancTBe. OCHOBHBIE CBOMCTBAa 00BEMOB Ten. Teopema
00 00bEME PSAMOYTOJIFHOTO NapaljieNieUIea U CIEACTBUS U3 He€. 00beM MUpaMuIbl U
npu3mbl. O0bEM nMIHHpa, KoHyca. O0BEM 1mapa u wiomaas chepsl. [logoOHbIe Tena B
npoctpancTBe. COOTHOIICHHSI MEXKY TUIOMIAASIMHI TOBEPXHOCTEH, 00hEMaMH TOJJOOHBIX
ten. CedeHus mwmHApa (MApalieIbHO M MEPIECHAMKYISIPHO OCH), CEYCHHUs KOHyca
(mapajuieIbHOE OCHOBAHHMIO W TPOXOJINEe Yepe3 BEpIIMHY), CEueHHs miapa.
MHororpaHHHK, OIMMCaHHBIA OKOJIO cdepbl; cdepa, BIUCaHHAS B MHOTOTPAHHUK WJIH B
TEJIO BPAICHUS

Tema 4.5. IIpodeccnoHanbHO OPHEHTHPOBAHHOE COAep:KaHHMe (CoAep:KaHHMe NPHKJIATHOIO 4

JIBuKEeHME B IPOCTPAHCTBE. | MOMYJIfA)

Ceuenns u xomOuHanuu | CUMMETpPUsI B POCTPAHCTBE: CHUMMETPHSI OTHOCHTEIILHO TOYKH, HPSMOM, IJIOCKOCTH.

IPOCTPAaHCTBEHHBIX QUIYp | DJIEMEHThI ~ CUMMETPUM B  NHpPaMUAaX,  MapajuielieNuIeaX,  MPaBUIbHBIX

B IIpO(eCcCHOHATBHBIX MHororpasHukax. CUMMeTpHUs B IPUPOJE, APXUTEKTYpe, TEXHUKE, B OBITY, B IPO(ECCHH.

3a7a4ax Hcnons3oBanne ABMKEHUHN B IIPOCTPAHCTBE NIPU peuieHuu 3aaad. Iloctpoenue cedyennit
MHOI'OIpaHHUKOB M Ten BpamieHus. Meron cnenoB. KomOuHanus Ten BpalieHHs U
MHOrOrpaHHUKOB. lcrnonab3oBaHue KOMOMHALMKM MHOTOIPDAaHHUKOB W TEJ BpALICHUS B
IIPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4ax

Tema 4.6. Copepxanue yaeOHOro MaTepuaa 2

Pemenue 3anau. Beruucnenue BenuuuH (JUIMHA, yroia, o0beM, IUIOIMIAb OBEPXHOCTH) F€OMETPHUUECKUX

MHOrorpaHHuKH H Tena ¢buryp, wucnonb3ysd usydeHHole ¢GopMmynsl U MeTtonsl. [locTpoeHue ceueHuit

BpallleHus MHOTOI'PaHHUKOB METOJIOM CJIE/IOB, BBIIIOJHEHHE (BBIHOCHBIX) IJIOCKUX 4YepTexel H3
PUCYHKOB ITPOCTBIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y
KonTpoJsbHasi padora no paszaeiny 5

Pasznen S OcHoBbl TpuroHomerpuu. Tpuronomerpuyeckue PyHKIHHU 26

Tewma 5.1. Coneprkanne y4eOHOro MaTtepuania 6

OCHOBBI TPUTOHOMETPUHU CuHyC, KOCUHYC U TaHI'€HC YHCIOBOIO apryMeHTa. ApKCUHYC, apKKOCHUHYC, ApKTaHI€HC
YHCIIOBOTO apryMeHra. Tpuronomerpuueckas OKPY’KHOCTB, orpezeneHne
TPUTOHOMETPHUYECKUX (DYHKIIMH YHCIOBOrO apryMeHTa

Tema 5.2. OcHoguele | ConepxkaHue yueOHOTro MaTepuasa 6

TPUTOHOMETPUUECKHE IIpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHHH. OCHOBHBIE TPUTOHOMETPHUYECKHUE

TOXKJIECTBA bopMyJIbI OK 01,

Tema 5.3. Coneprkanne yueOGHOro MaTeprana 4 OK 02,
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Tpuronomerpuyeckue Oynknus. [lepuogudeckue Gpynkmuu. Tpuronomerpudeckue (GpyHKIIUU, UX CBOWCTBA U OK 03,
¢yHKIMM, MX CBOWCTBa W | rpaduKu OK 04,
rpaguku OK 05,
Tema 5.4. Coneprxanue yueOHOro MaTepuasa 6 OK 06,
Tpuronomerpuyeckue Pemenne  TpuroHomerpuyeckux — ypaBHeHHi. IlpuMepsl  TPUTOHOMETPHUYECKHX
YPaBHEHMs U HEPABCHCTBA | HEPABCHCTB
Tema 5.5. IIpodeccnoHabHO OPHEHTHPOBAHHOE COAEpP:KaHMEe (CoAep:KaHHe TNPHUKJIAJTHOIO 2
Hcnons3oBanue MO/LyJIsl)
TPUTOHOMETPHUHU [IpoBenenue MmpakTUYECKUX pacdyeToB Mo GopmyiaM TpuroHomerpuu. Vcmonb3oBanue
B IIpO(eCCUOHANIBHOM cepe | rpaduKoB YHKIUI I HCCIIETOBAHKS ITPOIIECCOB U 3aBUCUMOCTEH, KOTOPHIC BO3HUKAIOT
MIPY PEIICHUH 3a]]a4 U3 IPYTUX y4eOHBIX NUCHUIUIMH U PeabHOM KU3HU
Tema 5.6. Coneprxkanue yueOHOro Marepuasia 2
Pemenue 3ama4 | Tpuronomerpuueckue QyHKIMU, TOKIECTBA U YPABHEHUS
TPUTOHOMETPUHU KounrtpouabHnas pa6ora no pa3neny 4
Pa3nen 6. [IpousBoaHas u nepBoodpasHas GyHKuun 46
Tema 6.1. Copep:xanue yueOHOro MaTepuana 2
MOHOTOHHOCTh u | [IpoMexXyTKH MOHOTOHHOCTH (yHKIMH. MaKCUMyMbl ¥ MHUHHUMYMBI (DYHKIIHH.
IKCTPEMYMBI ¢Gynkuuy. | Hanbosbliiee 1 HauMeHbIIIee 3HaYeHNUE (DYHKIIMU Ha TIPOMEKYTKE
Touku 3KCTpEMyMa
Tema 6.2. Conepxanue yueOHOro MaTepuasa 4
Ilonatne  HenpepbiBHOCTH | HempepsiBHBIE (yHKIIMHA. METOT MHTEPBAJIOB JUIS PEIICHHUS HEPABEHCTB
GyHKLIMY. Meton
WHTEPBAJIOB OK 01,
Tema 6.3. Conepxanue yueOHOro MaTepuasa 8 OK 02,
[IpounsBoHasl. [IpousBonnas QyHkuuu. ['eomerpuueckuid M (U3MUECKUH CMBICH IPOU3BOJHOM. OK 03,
I'eomeTpuyeckuit u | [IpousBoaHbie dreMeHTapHbIX (GYHKIUN. DOpMYITbl HAXO0XKACHUS MIPOU3BOTHON CyMMBI, OK 04,
(usnuecknii CMBICI | TIPOU3BEIEHHUS M YaCTHOTO (yHKIIHIA OK 07
IIPOU3BOJHOU
Tema 6.4. MonotonHocts | Comeprxanue yueOHOTO MaTepraia 6
G yHKITHH. Touku | [IpuMeHeHNe TPON3BOIHON K HCCIIEIOBAHUIO (PYHKITHIT HA MOHOTOHHOCTh U 9KCTPEMYMBI
JKCTpeMyMa
Tema 6.5. Coneprxanne y4eOHOTo MaTepuasa 6

29




HawnGonbiee n HauMeHbIIee
3Ha4YeHUs (QYyHKIUU

Haxoxpaenue wHauOonblIero W HaWMEHBUIETO 3Ha4YeHHs (YHKIUU Ha OTpe3Ke.
[IpumeHeHne MPOU3BOIHOM JUIsl HAXOXKJIEHUS HAWIYYLIEro PELIEHUs B IPUKIIATHBIX
3aJla4yax, JJs ONpeeseHUs] CKOPOCTH Mpolecca, 3a1aHHOr0 GopMyJIoi WiIu rpa@ KoM

Tema 6.6. Haxoxnenue | [IpogeccuoHATbHO OPUEHTHPOBAHHOE COJep:kaHUe (Codep:KaHue MPHKJIATHOIO 6

ONTUMAJIBHOTO Pe3yibTaTa C | MOMYJIsi)

MOMOIIBIO TPOM3BOTHON [Ipuknagnpie 3amaud, B TOM 4YHCIE COLUAIBHO-DKOHOMHUYECKOTO M (PHU3UYECKOTO
XapakTepa, UX pelIeHre CPEeJCTBAMU MaTeMaTHYECKOro aHaJIn3a

Tema 6.7. Copepxanne yaeOHOro MaTepuana 6

[TepBooOpaznast pyHKIIUN [TepBooOpasnas. Tabnuia nepBooOpa3HbIX

Tema 6.8. Coneprxkanue y4eOHOro Marepuasia 6

Ilnomane KpUBONUHEHHOW | MIHTErpan, ero reoMeTpuyeckuii M (U3MUecKuil CMbICI. BhrumcieHne WHTErpana Io

Tpaneuuu. ®opmyna | popmyne Herorona-JleliOuuma

Herorona — JleitOHuma

Tema 6.9. Copep:xanue yueOHOro MaTepuana 2

IIpumenenne npousBoaHON | Pemenne 3a1a4 Ha MpUMEHEHHE TPOU3BOIHON U MHTETpajIa ISl BBIMUCICHUS (PU3HUECKUX

U 1IepBo00Opa3Hoi PyHKUIMU | BENWYMH U ILIOIIAIEH
KourpoJabHnas padora no paszzueny 6

Pa3nen 7. Teopusi BeposITHOCTEH M CTATHCTHKA 32

Tema 7.1. Coneprkanne ydeOHOro Marepuasia 2

[IpencraBiaenne gaHHBIX [IpencraBneHue JaHHBIX C MOMOMUIbIO Tabmul U nquarpamM. CpenHee apu(MeTndeckoe,

U OnMcaTeNnbHas CTATUCTHKA | MEAWaHa, HauOoJbIllee W HaWMEHbIEE 3HAYCHUS, pa3Max, IHUCIEPCHS, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBBIX HA0OpOB

Tema 7.2. Coneprkanne y4eOHOro Matepuasia 6

CrnyuvaiiHble COOBITHSL. CryuvaiiHple SKCIIEpUMEHTHI (OIBITHI) U CllydailHbIe COOBITHS. DJIeMEHTapHbIE COOBITHS

Omnepanun Hajx COOBITUAMH | (MCXO/bI). BeposTHOCTH CIIydailHOTO COOBITHSA. BJIHM30CTh YacTOTBI M BEPOSITHOCTH
coObITHil. CrydaiiHble ONBITHI C PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH COOBITHUSIMH.
BeposTHOCTH COOBITHIA B ONBITAX ¢ PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITHAMHU. OK 01, OK 02,
Omnepanuu Haja COOBITUSAMMU: IepeceueHne, 00beIMHEHNE, IPOTUBONOJIOKHBIE COOBITHSI. OK 03,
Jlnarpammel  Ditnepa. PopMmyiia CIOKEHHS BEPOSITHOCTEN. YCIOBHAs BEPOSATHOCTE. OK 04
VMHOkeHHe BeposiTHOCTei. JlepeBo ciydaiiHoro skcmepumerta. dopmyna MONTHON OK 06
BeposiTHOCTH. HezaBucrumelie coObITHS

Tema 7.3. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COAEpPKaHHE (COoAep/KaHHe INPHKJIATHOIO 8

MO/1YJIfA)
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BeposarHocTh IlepBuynas o0paboOTKa CTAaTUCTMYECKMX JAaHHBIX. I'paduueckoe HX NpencTaBiIEHUE.

B npodeccuoHanbHbIX | HaxoxkieHne cperHux XapakTepUCTHK, HaOIogaeMbIx AaHHBIX. OLEHKa BEpOSITHOCTU

3ajadax COOBITHS B MPO(PECCUOHANBHOMN 1eATENbHOCTH, pellleHre Npo(ecCHOHAIBHBIX 3a7ay Ha
BEPOSITHOCTh  COOBITHSI, MNPUMEHEHHE CTATUCTUYECKHX METOJOB JUIS  PEIICHHS
poecCHOHANIbHBIX 3a]1a4

Tema 7.4. Copepxanne yaeOHOro MaTepuana 4

OnemenTsl KoMOMHaTopukn | KomOuHaTopHOE mpaBuiio ymHokeHus. [lepectanoBku u daktopuan. Yncno coueTaHuid.
Tpeyronbuuk Ilackang. @opmyna OuHoma HeroToHa

Tema 7.5. Coneprxkanue y4eOHOr0o MaTepuasia 2

Cepun mocnenoBatelbHbIX | buHapHBIH CiTy4aiiHbIN ONBIT (MCIIBITAHUE), YCIIEX U Heyaada. HesaBucuMbie ucnbITaHusI.

UCIIBITAaHUN Cepus He3aBUCHMBIX UCIBITAaHUI 10 nepBoro ycrexa. Cepus He3aBUCUMBIX MCIBITaHUM
beprymm

Tema 7.6. Conepkanue yueOHOro MaTepuasa 6

. CnyuaitHas BenuumHa. Pacnpenenenue BeposTHocTeH. Jluarpamma pacrpeneincHus.
CrnyuyaliHple BEIUYMHBI U I . 6
pUMEPBI pacpeielIeHU, B TOM YHCIIE, TEOMETPUYECKOE U OMHOMUAIBHOE.
DacpEICIICHIA. UucnoBele XapaKTEPUCTUKU CIydyalHBIX BEIUYMH: MaTeMaTU4YECKOE OXKUIAHUE,
MatemaTnueckoe 0Ku1aHue
A JUCHepcuss U CTaHJApTHOE OTKJIOHEHHE. lIpumepbl NpUMEHEHHs MaTeMaTU4YeCKOro

CLYHAUTON BETHHHHAT OKUJaHMs1, B TOM YHCJIE B 3a/1a4aX U3 IOBCEAHEBHOM KU3HA. MaTeMaTH4ecKOoe 0)KUJaHUE
OMHapHOM ciy4aiiHOM BenuuMHBL. MaTeMaTH4ecKoe OXHMIAaHHE CYMMBbI ClIydailHbIX
BeIMYMH. MaTeMaTHuecKoe 0’KUJIaHUE U TUCTIEPCUsl TEOMETPUUECKOr0 U ONHOMHAJIBHOTO
pacrpeneseHun

Tema 7.7. Conepxanue yueOHOro MaTepuasa 4

3akoH  OONBIMX  YHCEN. | 3aKOH OOJBIIUX YHCEN U €r0 POJib B HayKe, MpUpojie U obIiecTBe. BoIOOpOUHBIH METO

HenpepeiBable  ciny4aiHble | uccnenoBanuil. [IpuMepbl HeNpepbIBHBIX ClyyaiHbIX BeludMH. [IoHATHE O TUIOTHOCTH

BEJIMYMHBI (PACHpeNeIeHus ) | pacipeelicHus. 3alaud, NPUBOJIINE K HOPMaIbHOMY pachpejeneHuto. [loHstue o

HopmansHoe HOPMaJIbHOM paclpeaeIeHuN

pacnpeneneHue KonTtposabHnas pa6ora no temam pasnena /

IpomekyTounas arrecTainus (KOHCYJIbTalusi — 2 yaca, 3K3aMeH — 6 4) 8

Bceero: 232
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3. YcaoBus peaju3zanyu NporpaMmal 001meo0pa3oBaTeJbHONM JUCHUIIIMHBI
3.1. [Ina peanu3auMyd NPOrpaMMbl JMCHHUILIMHBI MPEeAyCMOTPEHBbI

cileylouue crnenruaabHble MOMeIeHHUs

y4eOHBII KaOWHET MaTeMaTUKH
TexHnueckue cpeacTBa 00yYeHUS:
- KOMIUIEKT YEPTEKHOI0 000PYI0BaHMsI U MPUCIIOCOOIEHUN ISl IIKOJIBHOM JOCKU
(TpeyroiabHUK, TPAaHCHOPTUP, LIUPKYJIb, TUHEWKA);
- MOJEIM I M3YyYEHUsT TeOMETPUYECKMX (Uryp (YacTu LEJIOro Ha Kpyre,
TPUTOHOMETPHUUECKHUI KPYT, CTEPEOMETPUUECKU HAOOP, HAOOPBI FEOMETPUUYECKHUX
Mozesel u GUryp ¢ pa3BepTKon).
3.2. MupopmanuoHHOe oOecnedeHne peau3anu NporpaMmmMbl

Jlns  peanuzaiuu  NPOrpaMMbl  JTUCHMIUIMHBL ~ OMOJMOTEUHBIH  (OH.
o0pa3oBaTeNbHOM OpraHu3aluy UMEET NEYaTHbIE U/WIIN 3JIEKTPOHHbIE YUEOHUKU U
pa3paboTaHHblE B KOMIUIEKTE C HHMMM YydeOHble mocoOust (IpH HaJIU4Yuu),
JOMYUIEHHBbIE K HCIOJIb30BAHUIO MPU peaM3alii 00pa30BaTENbHBIX MPOrpaMM
cpeaHero mnpogeccruoHalbHOTO 00pa30BaHUsl, pealn3yeMbIX Ha 0a3e OCHOBHOI'O
00111ero 06pa3oBaHus’.

IIpn peann3anuu OpoOrpaMmbl JTHUCHUILIMHBI BO3MOXXKHO HCIIOJIb30BaHUE
AJIEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB, NOMYLIEHHBIX K HCIOJIb30BAHUIO MPU

peanuzaiu o0pa3oBaTEIbHBIX MPOrPaMM CPEAHETro 00IIero 00pa3oBaHuUs.

> [lpukas MunucrepcTBa npocsemenust Poccuiickoit @eneparuu oT 5 Hosa0ps 2024 r. N 769 «O6 yTBepKaeHuU
(enepanbHOTO NEpeyHs y4eOHUKOB, AOMYIIEHHBIX K HCIIOJIB30BAHUIO MIPU PeaIN3alH HMEIOINX FOCYAapCTBEHHYIO
aKKpeIUTauuio o0pa3oBaTeNbHBIX IPOrpaMM HayaJbHOTO OOLIEro, OCHOBHOIO OOIIEro, CpeaHero oOIIero
00pa30BaHMs OPTaHU3AIMSIMH, OCYIIECTBITIONIIMH 00pa30BaTEIbHYIO JeSTEIHHOCTD, H YCTAHOBICHNUH MIPEIEITEHOTO
CpOKa HMCIIOB30BaHUS UCKIIOYCHHBIX YIYEOHHKOB M Pa3pabOTaHHBIX B KOMIUIEKTE C HUMHU YUEOHBIX MOCOOHI» (B
aKkTyaJIbHOH penakinu). CcbUlKa Ha YKa3aHHBIN Mpuka3 akTyaiabHa Ha 20.02.2025 1.
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4. KOHTPOJIb H OLIEHKA pe3yJIbTATOB OCBOeHHMs 001e00pa3oBaTeIbHOM

JTUCIHHUILINHBI

KonTpoa» u omenka

pe3yiabTaToB

OCBOCHUA

00111e00pa3oBaTeIbHOM

JAUCHUIIIIMHBI PACKPBIBAIOTCA YCPE3 NTUCHUINNIMHAPHBIC PC3YJIbTAThl, HAIIPABJIICHHLIC

Ha (opmupoBaHHe OOHIMX U MPOdEeCCHOHATBHBIX KOMIIETEHLUN MO pasjenam U

TCMaM COACPIKAHUA y‘{€6HOFO Martcpualia.

Oo6masi/npodeccuonanbHast Pasznen/Tema Tun OLIEHOYHBIX
KOMIIeTeHIIUsI MeponpusTHS

OK 01. Beibupars cmocobwsr | Tema 1.1, 1.2IT-0/c®, 1.3, TectupoBanue

penieHust 3amay | 1.4[1-o/c, 1.511-o/c, 1.6. YcTHbIN onpoc
npoQecCHOHAIbHON Temsr 2.1- 2.7, 2.8 I1-o/c, | MaremMaTn4ecKuii JUKTAHT

ACATCIIbBHOCTH  IIPUMCHHUTCIIBHO
K Pa3JIMYHbIM KOHTCKCTaM

2.9.
Temer 3.1 - 3.5, 3.6I1-0/c,
3.7.
Temer 4.1 - 4.4, 4.511-0/c,

[IpencraBnenue
pEe3yIbTATOB MPAKTUYECKUX
pabor

KonTponbhas padbora

4.6. Bremmosaenue 3aJaHUN

Temsr 5.1, 5.2, 5.3[1-0o/c, | mpomMeKyTOUHOM

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

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

6.7-6.9.

Temsr 7.1, 7.2, 7.311-o/c,

74-1.17.
OK 02. UcnonszoBary | Tema 1.1, 1.211-o/c, 1.3, | TectupoBanmue
COBpEeMEHHbIe cpeacTBa noucka, | 1.4I1-o/c, 1.511-o/c, 1.6. YCTHBIN onpoc
aHanmza W uwHTepnperanuu | Temsr 2.1- 2.7, 2.8 I1-o/c, | MaTemMaTH4eCKU TUKTAHT
uHpopManuy, 2.9. IIpencraBnenue
u nuHpopManonHeie TexHomorun | Temsr 3.1 - 3.5, 3.6[1-0/c, | pe3ynbTaToB MPaKTUUYECKUX
IS BBITTOTHEHUS 3amay | 3.7. pabot
npodeccuoHanbHOM Temsl 4.1 - 4.4, 4.511-0/c, | KontponbHas pabota
JEeSITEIbHOCTH 4.6. Bremmonnenue 3a/laHui

Temwr 5.1, 5.2, 5.3[1-0/c, | mpomMeKyTOUHOM

5,4, 5.511-0/c, 5.6. aTTecTaluu

Temnr 6.1 - 6.5, 6.611-0/c,

6.7-6.9.

Temwmr 7.1, 7.2, 7.311-0/c,

714-7.7
OK 03. [TnanupoBats | Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBanue
U peanusoBbiBaTh coOctBeHHoe | 1.4I1-o/c, 1.511-o/c, 1.6. YcTHBIN ompoc
npodeccuoHaIbHOE Temwr 2.1- 2.7, 2.8 TI-o/c, | Maremarndeckuii JUKTAHT
u JTUYHOCTHOE pa3Butue, | 2.9. [IpencraBnenue
PEAIIPUHAMATENBCKYIO Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3yabTaToB NPAKTHUYECKUX
NEeATEILHOCTD 3.7. pabot
B npodeccuonansHoil cdepe, | Temsr 4.1 - 4.4, 4.5[1-o/c, | KonTponbHas padora
UCII0JIb30BaTh 3Hanus | 4.6.

1mo (UHAHCOBOW TPAMOTHOCTH

¢ TIpodeccnonansHOe OPUEHTUPOBAHHOE COAEPKAHME (COAEPIKAHUE TIPUKIATHOTO MOIYJIs)
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B Pa3IMYHBIX ku3HeHHBIX | Temsl 6.1 - 6.5, 6.611-0/c, | Brimonnenue 3aJaHul
CUTYaLUsAX 6.7-6.9. IIPOMEXYTOUYHOMN

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

1.4-7.7
OK 04. OddexktuBno | Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBanue

B3aMMOJICHCTBOBaTh U paboTaTh
B KOJUICKTUBE U KOMaH/E

1.4I1-0/c, 1.5I1-0/c, 1.6.
Temnr 4.1 - 4.4, 4.511-0/c,

VYerHbli onpoc
MareMaTH4ecKuil TUKTAHT

4.6. [Ipencrasnenue
Temwr 5.1, 5.2, 5.3[1-0/c, | pe3yabTaTOB NPAKTUUYECKUX
5,4, 5.5I1-0/c, 5.6. pabot
Temer 6.1 - 6.5, 6.6I1-0/c, | KonrponpHas paboTa
6.7-6.9. Brinonnenue 3aIaHUI
Temwr 7.1, 7.2, 7.311-0/c, | mpomMeKyTOYHOH
14-7.7 arrecTanuu

OK 05. OcymectBnate yctHyto | Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBanue

N IMUCbMCHHYIO KOMMYHHKAIIUIO

1.4I1-0/c, 1.5I1-0/c, 1.6.

VYerHbli onpoc

Ha rocyaapcTBeHHOM  s3bike | Temsr 2.1- 2.7, 2.8 II-o/c, | MaremaTuueckuii TUKTaHT
Poccuiickoii ®enepammu | 2.9. [IpencraBnenue
c y4eToM ocobennocteit | Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3ynbTaToB MNPaKTUYECKUX
COLIMAIBHOTO 3.7. pabot
U KyJIbTYPHOT'O KOHTEKCTa Temsl 4.1 - 4.4, 4.511-0/c, | KontponbHas pabota
4.6. Brimonnenue 3aJlaHui
Temsr 5.1, 5.2, 5.3[1-0/c, | mpomeXyTOUHOM
5,4, 5.5I1-o0/c, 5.6 aTTeCTallNU
OK 06. [Ipossnare rpaxnancko- | Tema 1.1, 1.2[1-o/c, 1.3, | TectupoBanue

MaTPUOTUUYECKYIO nosunmio, | 1.411-o/c, 1.511-o/c, 1.6. VYcrHbli onpoc
JIEMOHCTpPHpPOBaTh oco3HaHHoe | Temsr 2.1- 2.7, 2.8 ITI-o/c, | MaTemaTrueckuii TUKTaHT
MIOBEJICHHE Ha ocHose | 2.9. [TpencraBienne
TpagULMOHHBIX Temsr 4.1 - 4.4, 4.511-0/c, | pe3yabTaTOB MPAaKTHUYECKUX
00IIIeUeIOBEYECKNX IIeHHOCTeH, | 4.6. pabor
B ToM uuciae ¢ yderom | Tems! 5.1, 5.2, 5.3I1-o/c, | KonrponbHas pabora
rapMOHH3AIIUN 5,4, 5.511-0/c, 5.6. Brinonnenue 3aJaHui
MEKHAIMOHAJIbHBIX Temsr 7.1, 7.2, 7.3I1-0/c, | mpoMeXyTOUHOM
Y MEXPEJIUTUO3HBIX OTHOIIeHUH, | 7.4 - 7.7 aTTecTanuu
IPUMEHSTh CTaHJapTHI
AHTUKOPPYIMLUOHHOTO
NIOBEJICHUS
OK 07. CopeiictBoBate | Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBanue
COXPaHEHHIO okpyxatomeit | 1.4I1-o/c, 1.5I1-o/c, 1.6. YcTHBI onpoc
cpenbl,  pecypcocOepexenuto, | Temsr 2.1- 2.7, 2.8 Il-o/c, | MaTemMaTH4YeCKNU TUKTAHT
IPUMEHSTh 3HaHus | 2.9. IIpencraBnenue
00 W3MEHEHUHN knumata, | Temsr 3.1 - 3.5, 3.6I1-0o/c, | pe3ynbTaTOB MPaKTUYECKUX
IIPUHIIMIIBI 6epexxiuBoro | 3.7. pabort
MIPOU3BO/JICTBA, s¢dextuBHo | Temsr 5.1, 5.2, 5.3[1-o/c, | KonrponbHas pabota
neiicTBoBaTh B upe3BbuaiiHbIx | 5,4, 5.501-0/c, 5.6. Brinonnenue 3aJlaHuM
CUTYaIUAX Temsl 6.1 - 6.5, 6.6I1-0/c, | mpomeXyTOUHOM

6.7-6.9 aTTecTaluu
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