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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIIIEOBPA30OBATEJBHOM JUCHUILJIAHBI
1.1. MecTto AucuMILVIMHBI B CTPYKType o0pa3oBaTtenbHol nporpammsl CIIO:
OOmeobpa3oBarenbHas TUCHMIUIMHA «MaTemMaTuka» SBISAETCS 005S3aTENbHOM YacThIO
0011eo0pa3oBaTeapHOrO KKIIA 00pa3oBaTensHOM mporpaMmMel B coorBercTBrr ¢ @I'OC CIIO no
40.02.04 «tOpucnpyaeHuus»

1.2. e 1 nJIaHUpPyeMble Pe3yJbTAThl 0CBOCHUS TN CHUIINHBI:
1.2.1. Heap AMCHUILIHHBI

Conepxanue  mporpaMMmbl  00mIe00pa3oBaTeNbHON  JAUCHUIUIMHBI  «MareMaTHKa
HaIPaBJICHO Ha JIOCTUKEHUE pE3yJIbTaTOB ee U3Y4YEHUS
B cooTBercTBUU ¢ TpeboBanusmMu OGI'OC COO c yderom npoheCCHOHATHLHOW HAIPABICHHOCTH
oroc CIIO. [IpuopureTHbIMU LEIAMHA oOydeHus MaTeMaTHUKe
Ha 6a30BOM ypPOBHE SIBJISIOTCS:

dbopMUpOBaHHE  LIEHTPAJIBHBIX  MaTeMaTHYEeCKHX  MOHATHM  (YUCIIO,  BEJIUYUHA,
reoMerpuueckas  ¢urypa, TEpeMEHHas, BEPOSATHOCTb,  (YHKIH), OOECHEeUNBAIOIINX
MIPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTH MAaTEMAaTUYECKOT0 00pa30BaHUs 00y4arOIIUXCS;

[o/iBeJIeHue O0y4arouMxcs Ha JOCTYITHOM JJIi HUX YPOBHE K OCO3HAHHUIO B3aUMOCBSI3U
MaTeMaTUKu u OKPY>KaloIIero MHUpa, MMOHUMAaHUE MaTeMaTHKU
KaK 4acTH O0ILEel KyJIbTypbl UEJIOBEUECTBA;

pa3BUTHE  MHTEUIEKTyaJbHBIX M TBOPYECKMX  CIIOCOOHOCTEH  0oOydarommxcs,
MO3HABATEJILHON aKTUBHOCTH, UCCIIEIOBATENIbCKUX YMEHHM, KPUTUYHOCTH MBIIUICHUS, HHTEpeca K
U3YYEHUIO MAaTEMaTHKU;

dbopmupoBanue (GyHKIIMOHATIHLHOW MAaTeMaTUYECKON I'PaMOTHOCTH: YMEHHS pacro3HaBaTh
MaTeMaTH4eCcKue ACTIEKTBI B pealbHBIX KU3HEHHBIX CUTYaIUsIX
u npu U3Yy4eHUU IpYTUx JTUCIUILITUH, MIPOSIBIICHUS 3aBHCUMOCTEH
U 3aKOHOMEpPHOCTEH, (hOopMyIHpoBaTh MX Ha S3bIKE MAaTEMAaTUKH M CO3/1aBaTh MaTeMaTHYeCKHe
MOJICIIH, MIPUMEHSTD OCBOCHHBIN MaTeMaTU4eCKuil ammapar
JUISL pelleHMs] MPaKTHUKO-OPUEHTHUPOBAHHBIX 3a/ad, 3adad MpodeccHOHATbHON AesITeIbHOCTH,
WHTEPIPETUPOBATH U OIICHUBATD MOJTYUECHHBIE PE3YIbTATHI.

1.2.2. IlnaHupyemble Ppe3yJabTaThl OCBOGHHMs 001e00pa3oBaTeIbHON JUCHMILIMHBI B
coorBercTBHH ¢ PT'OC CIIO u Ha ocnHoBe PT'OC COO

O6ume  xommereHmuu  (mamee — OK) wu mnpodeccuoHanbHble  KOMIETEHIMU
(mamee — IIK) ®I'OC CIIO B COOTHECEHMH C JUYHOCTHBIMH, METANPEIMETHBIMU
U TpeIMeTHbIMM  pe3yinbraTamMu  oOydeHuss 0OazoBoro ypoBHsS (manee —  IIPO)

OI'OC COO npexncrapiieHbl B Ta0IULIE:



Koa u HauMeHOBaHHEe

Pe3ysabTarnl 00yyeHus

¢popmupyembIx
KOMIeTeHIM il Oo0mmme JAucnunimHapHbie
OK 01. Boeibupars criocoObl | JINUHOCTHBIE — pe3ylbTaThl  JIOJDKHBI — oTpaxkarh | [IPG1. Biamenue meromamu 0Ka3aTeNNbCTB, alTOPUTMAMHU

pelieHus 3a1a4y
npodeccnoHanbHOM
NEeSATEeIbHOCTH
MIPUMEHUTETBEHO

K Pa3IMYHbIM KOHTCKCTaM

B YaCTH: TPYJOBOI'O BOCIIUTAHUS:
- TOTOBHOCTb K Tpydy, OCO3HAHHE IIEHHOCTHU
MacTepCTBa, TPYI0JI00ue;

- TOTOBHOCTP K  AaKTUBHOHM  JICITSILHOCTHU
TEXHOJOTHYECKOM U COLMAIIBHON HAIpPaBICHHOCTH,
CIIOCOOHOCTE WHULIUUPOBATH, IJIAHUPOBATH
Y CaMOCTOSITEJIbHO BBIMOJHATh TAKYIO 1€ATE€IbHOCTb;
- HHTEPEC K pa3IM4HbIM chepam npodeccCHoHaTLHON
JIeSITEILHOCTH.

MeTaHpeI{MeTHHe PE3YIbTAaThl JOJIKHBI OTpaKaTh:

Onagenue YHHUBEpPCaIbHBIMU y4eOHBIMU
MI03HABATEIbHBIMA JACHCTBHUSIMH:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITEIIBHO ¢dbopMynupoBaTh
U aKTyalIH3WpoBaTh MpoOJIeMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

- yCTaHaBIMBaTb  CYLIECTBEHHBIH  INpHU3HAK

WIA OCHOBAaHMS JUIS CPaBHEHUS, KIACCU(PUKAIMH
1 0000IIeHMS;
- ONpenenATh IEeNd JeATEILHOCTH, 3a/]1aBaTh
napaMeTpLI 158 KpI/ITepI/II/I UX JOCTHIXCHHUA,

- BBbIABJIIATDH SaKOHOMepHOCTI/I nu HpOTPIBOpe‘II/IH

B paCcCMaTpHUBACMBIX ABJICHUAX,

pewieHus 3a1a4; yMeHue (OpMyJIMpOBATH OINpPEEIeHus,
aKCHOMBI

U TEOpEMBbl, NPUMEHATh HUX, MPOBOIUTH JOKa3aTEJbHbIE
paccyKIeHHUs B XO/1€ PELICHUS 3a/ay;

[1P62. YMmeHue onepupoBaTh MOHATHSMH: CTEIIEHb YMCIIA,
BBITOJIHATh

norapudm BBIYHCIICHUE

3HAYCHUH

4YUCIIa; YMEHHE
u npeoOpa3zoBaHUs
jorapudmamu,
BBIPXKEHHUI;

BBIPD aKEeHHNI CcOo CTCIICHAMU n

npeoOpazoBaHus JPOOHO-pAIIOHATBHBIX

[1P63. YMeHue omnepupoBaTh MOHATUSMU: PallMOHAIBHEIE,

UppalMOHAIIbHBIE, MOKa3aTelbHbIE, CTETICHHBIE,
jJorapumMuyuecKue, TPUTOHOMETPUUYECKHE YpPAaBHEHUS U
HEPAaBEHCTBA, UX CUCTEMBI;

I1P64. VYwmenue ¢byHKIMS,
HernpepbIBHAass (QYHKLUSA, NPOM3BOJHAs, IepBOOOpa3Hasi,
OINPEEIICHHBIM NHTETPAJl; YMEHUE HAXOAUTh ITPOU3BOIHBIE
JJIEMEHTApPHBIX  (PYHKIUH,  HUCHONB3ysd  CIIPaBOYHBIE

MaTepHraJibl; UCCIICAOBATH B HpOCTeI\/’II_HI/IX clrydasax (I)YHKI_II/II/I

ONEpPUPOBATh  MOHSITHUSIMH:

Ha MOHOTOHHOCTbD, HaXO0aUuTh HauOOJIbIINE

U HauMEHbIIME 3Ha4YeHHs] (QYHKUMHA; CTPOUTh Tpaduku
MHOTOYJICHOB c UCIOJIb30BaHUEM anmapara
MaTeMaTHUYeCKOT0 aHalnu3a; MPUMEHATh MMPOU3BOJIHYIO TIPU
peleHnn 3a1a4

Ha ABUXKCHUC, PCIIATL MMPAKTUKO-OPUCHTUPOBAHHBIC 3aa4N




- BHOCUTh KOPPEKTUBHI B JICATEIHHOCTh, OIICHUBATH
COOTBETCTBUE PE3YJILTATOB LIEJISIM, OLICHHBATH PHUCKHU
MOCJIEACTBUI AEATEIbHOCTH

0) 6a30BBIC UCCIICIOBATEILCKHUE JICHCTBYS:

- BJaJleTh HaBBIKaMU Y4eOHO-HCCIIEI0BATEIbCKOM
U TIPOEKTHOM IS TEIbHOCTH, HAaBBIKAMU Pa3pelIeHUs
npo0Jem;

- BBIBIATh  NPUYMHHO-CJIEJICTBEHHBIE  CBS3H
U aKTyaJlW3upoBaTh 3aJady, BBIIBUTATh THUIIOTE3Y
ee pelIeHus, HAXOJIUTh apTyMEHTBI
JUTS JTOKa3aTeIbCTBA CBOMX YTBEPIKICHUM, 33]1aBaTh
napaMeTpbl ¥ KPUTEPUU PEIICHHUS,

- QHAJIM3UPOBATH TMOJYYCHHBIE B XOJ€ pEIICHUS
3a1a4n KPUTHUYECKH  OLIEHUBATh

IIPOTHO3UPOBATL HU3MCHCHHC

pe3yIbTaThl,
UX JOCTOBEPHOCTbD,

B HOBBIX YCJIOBHUSX;
pa3pabaThiBaTh TUIAH PEMICHUS MPOOJIEMBI C YIETOM
aHaiusa UMEIOIIUXCS MaTepuaTbHBIX
1 HEMaTepHATbHBIX PECYPCOB;

- YMETh MEPEHOCUTh 3HAHUS B IIO3HABATEIHHYIO

U MPAKTUYICCKYIO o0iactu KU3HCACATCIIBHOCTH,

- yMeThb HHTETPUPOBATH 3HAHHMS W3 Pa3HBIX
MPEeIMETHBIX 00IacTel;
- BBIJBUTATh HOBBIE HJiew, npearath

OpPUTHHAJIBHBIC TOAXOAbI U PCHICHUS

Ha HanOOoJIbIIME ¥ HAMMEHBIINE 3HAYCHUS, Ha HaXO0XKICHHE
MyTH, CKOPOCTU U YCKOPEHHS,

[1PGS. YMeHue omnepupoBaTh MOHATUSIMH: pallMOHAIbHAS
¢byHKuus, moka3aTenbHas (YHKLUS, CTeTeHHas (DYyHKIIHS,
byHKIHS, TPUTOHOMETPUUYECKUE
dbyHKMKH, 0O0paTHbIE (YHKIIMU; YMEHUE CTPOUTH Tpaduku
M3y4YEHHBIX  (QYHKIIHH, rpaduku  mpu
M3YYEHUHU MPOLIECCOB M 3aBUCUMOCTEH, IPU PEILICHUH 3324

norapudmuueckas
UCIIOJIb30BATh

U3 IPYTUX YIeOHBIX ITPESIMETOB U 33]1a4 U3 PEATbHOM JKU3HH;
BEIpaXaTh POPMYJIaMH 3aBUCUMOCTH MEXTY BEIIMUNHAMU;
[1PG6. YMmenue pemarb TEKCTOBBIC 3a/1a4d PAa3HBIX THIOB (B
TOM YHCJIC Ha TMPOIEHTHI, JOJIM M YacTH, Ha JBIIKCHUE,
paboTy, CTOMMOCTh TOBapOB M YCIIYT, HAJIOTH, 3aJa4dl W3
00J1aCTH yIpaBJICHUS JINYHBIMHA U CEMEHHBIMU (PUHAHCAMMN );
COCTaBJIATh BBIPAKCHUS, YPAaBHCHUS, HEPABCHCTBA M HX
CHUCTEMBI TI0 YCJIOBHIO 3aJ1a4yM, WCCIEIOBATh MOJYYCHHOEC
pelIeHre U OIEHUBATH MPABIONOA00HOCTh PE3yIbTaTOB;
[1PG7. cpenHee
apudmernyeckoe, MeauaHa, HawOOJbIIEE W HaUMEHbBIIIEEe

YMeHue onepupoBaTth  MOHATUSMHU:
3HAYEHMSs, pa3Max, JUCIEPCUs, CTaHAApTHOE OTKJIOHEHHUE
YHUCIOBOr0 HabOpa; yMEHUE U3BJIEKATh, MHTEPIIPETUPOBATD
uHpOpMalMIO,  TpEJICTaBIeHHYH0 B  Tabiaumax, Ha
JquarpaMmax, rpagukax, OTpakarollyro CBOMCTBA peallbHbIX
IPOLIECCOB M SIBJICHUH; MPEJICTaBIATh HH(POPMALUIO C
Tabmu  u HCCIIE0BATh

IIOMOIIBIO AuarpamMmm,

CTaTUCTHUYECKHUEC JaHHBIC, B TOM YHUCJIIC

C HpI/IMeHeHI/IeM Fpa(i)I/ILIeCKI/IX MCECTOOAOB H 3HeKTpOHHBIX
CpPE/CTB;




[1PG8. YMmenue onepupoBaTh MOHATUSAMU: CIIYYaHBIN OIBIT
U cIy4yaifHOe COOBITHE, BEPOSITHOCTh CIYYaHOTO COOBITHS;
YMEHHE BBIYUCIATH BEPOSTHOCTh C HCHOJIb30BAHUEM
rpadMUecKuX METOJIOB; MPUMEHATH (HOPMYJIBI CIOKEHUS U
YMHOXXEHUSI BEPOSTHOCTEH, KOMOMHATOpHBIC (aKThl U
GbopMyNbl TIpU pENICHWHW 33/a4; OIEHHBATH BEPOSTHOCTH
peanbHBIX COOBITHIA, 3HaKOMCTBO
CO CITy4YaifHBIMH BEJIMYMHAMU; YMEHHE IIPUBOIUTH TPUMEPHI
NPOSIBIICHUSI 3aKOHAa OOJBIIMX YHCET B MPHPOIHBIX
¥ OOILECTBEHHBIX SIBICHUSIX;

I1P69. YMmeHnue omnepupoBaTh MOHATUSAMU: TOUKA, IpsiMas,

IJIOCKOCTB, MIPOCTPAHCTBO, JBYTPAHHBII yro,
CKpEIIHUBAIOIINECs npsimMble, napauieTbHOCTh u
MEePIEeHIUKYIIPHOCTD MPSIMBIX

Y TUIOCKOCTEH, YroJl MEXIy MPSMBIMH, YTOJl MEKIY TPSIMOM
U TUIOCKOCTBIO, YTOJI MEXAY TUIOCKOCTSIMH, PACCTOSHHE OT
TOYKHM A0 IIJIOCKOCTH, PpacCTOAHUEC MCXKIAY IIPSAMBIMU,
paccTosTHUE MEX]y IUIOCKOCTSIMH, YMEHHE HCIIOJIh30BaTh
IpU pELIeHUU 3a7ad H3Yy4YeHHble (AKTBI U TEOpEMBI
IIAaHUMETpHUHU, YMCHUC OLCHUBATH Pa3MEPLI 00BEKTOB
OKPYXKAroIIero MUpa;

[TP610. YMeHue onepupoBaTh MOHATUSIMU: MHOTOTPaHHHUK,
CeUYeHHe MHOTOTpaHHWKA, KyO, Mapaenenurnes, mpusma,
nupamMuia, GUrypa M MOBEPXHOCTHh BpAICHHs, HUIHHID,
KOHYC, map, cepa, cedeHus GUrypsl BpaiieHus, iI0CKOCTb,
Kacaromasicsi  chepbl, IWIUHAPA, KOHYyca, IUIOIMAIb
IIOBEPXHOCTH ITMPAMUIBI, IPU3MBI, KOHYyCa, IUIHHJIPA,
miomanas  ceppl, 00beM  Kyba, MPSAMOYTOJBHOTO
napajuiesIenunesa, IMpaMuIbl, IPU3MBI, UINHIPA, KOHYCA,




niapa; yYMEHHE n300paxkaTh MHOTOTpaHHUKU
Y [IOBEPXHOCTH BPALIEHUS, UX CEUEHUS OT PYKH, C IOMOILBIO
YEPTE)KHBIX HMHCTPYMEHTOB U AJIEKTPOHHBIX CPEJICTB;
YMEHME PacliO3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
pacrno3HaBaTh NIPaBUIIbHBIE MHOIOIPaHHUKH;

I[IP611 VYmeHue omnepupoBaTh TMOHITHAMHU: JBH)KCHHE
B IIPOCTPAHCTBE, NOAOOHBIE (UIYpbl B IPOCTPAHCTBE;
UCIIOJIb30BaTh OTHOIICHUE IUIOMIAJNEH IIOBEPXHOCTEH H
00BbeMOB TOAOOHBIX (DUTYp TP PEIICHUH 33/1a4;

[1P612. YMeHue BBIUUCISATH I€OMETPUUECKHUE BEIMUMHBI
(nnmuHa, yroji, IJomanas, 00beM, IJIOMIAAb MOBEPXHOCTH),
UCTIONB3Ys U3y4eHHbIE (DOPMYJITBI U METOIBI;

[1P613. YMmeHnue onepupoBaTh HOHATHAMMU: MPSMOYTOJIbHAs
CUCTEMAa  KOOpAMHAT, KOOPAMHATBl TOYKH, BEKTOD,
KOOpJMHATBhl BEKTOPA, CKaJIIPHOE IIPOU3BEIEHUE, YIOJ
MEXY BEKTOpaMH, CyYMMa BEKTOPOB, IIPOM3BEICHHE
BEKTOpa Ha YHUCIJIO; HAaXOJUTh C IOMOIIbIO H3YYEHHBIX
bopMyNl KOOpPAMHATHI CEPEIMHBI OTPE3Ka, PACCTOSHUE
MEXy IBYMSI TOUKaMU;

[1P614. YMmenue BoIOMpaTh NOAXOASAIINN U3YYEHHBIN METO
JUIsl pEllIeHus 3aJadd, paclo3HaBaTh MAaTEMaTHYECKHUE
(bakThbI

U MaTeMaTHYeCKUe MOJETH B MPUPOIHBIX M OOLIECTBEHHBIX
ABJICHUSIX, B HCKYCCTBE; YMEHHE IPHUBOIUTH IPUMEPHI
MaTE€MaTUYeCKUX OTKPBITUA POCCUHUCKOW W MHPOBOU
MaTeMaTU4YeCKON HayKn




OK 02. Hcnonap3oBare
COBPEMEHHBIC cpencTBa
[IOVICKa, aHajau3a u

MHTEpIpeTanuy NHPOpMaLuy,
151 uH(GOpPMallMOHHbIE
TEXHOJIOTMH ISl BBIITOJIHEHUS
3a1a4 npodeccuoHanbHOM
e TETbHOCTH

JluyHOCTHBIE pE3yNbTaThl JIOJDKHBI OTpaXkaThb B
YacTH: IIEHHOCTH HAYYHOTO TIO3HAHUSA:

-chopMupoBaHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOILIETO YPOBHIO
pa3BUTHSA HAyKd M OOIIECTBEHHOW TMPaKTHUKH,

OCHOBAHHOI'O

COBPEMEHHOMY

Ha JIMajIore KyJiabTyp, COCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MeCTa B MOJUKYIHTYPHOM MHUDE;
MertarnpenMeTHbIe Pe3yIbTaThl JOKHBI OTPAKATh:
OBnanenue YHHUBEpCATbHBIMU y4eOHBIMH
NI03HABATEIbHBIMH JICHCTBUSIMU:

B) pabota ¢ napopmarmei:

- BJIQJIeTh HABBIKAMH IOJYYEHUS WHPOpPMAIMU W3
UCTOYHHKOB  pa3HBIX THIIOB, CAMOCTOSTEILHO
OCYLIECTBIISATH MOUCK, aHAIM3, CUCTEMATHU3ALHI0 U
UHTEPIIPETalnI0 WHPOPMAIIMK Pa3IUYHBIX BUIOB U
dbop™m mpeacTaBIeHUS;

- CcO3/1aBaTh TEKCTHl B pa3M4yHBIX (opMaTax c

y4e€TOM Ha3zHadeHHs: UHQPOpMalUu U LEJIeBOU

ayIUTOpUH, BBIOMpas  ONTUMAIbHYIO  (opmy
IIPEJICTaBICHHUS
Y BU3yallN3allly;
- OLCHMBaThb  JIOCTOBEPHOCTb,  JIESTUTUMHOCTH

I/IHq)OpMaI_II/II/I, €C COOTBCTCTBUC IIPABOBBIM U
MOPaJIbHO-3THUYCCKUM HOPMaM;

- HUCIOJNB30BaTh CpeAcTBa HH(MOPMALMOHHBIX U

KOMMYHUKaAIIMOHHBIX TEXHOJIOTHH B pPEIICHUA
KOTHHUTHUBHBIX, KOMMYHHUKAaTHUBHBIX u
OpTraHHU3allMOHHBIX 3aga4 C CO6J'II-O)I€HI/IeM

I1P61. Bnanenue meronamMu J0Ka3aTeNIbCTB, alfOPUTMAMU
pemieHus 3a1a4; yMeHue (OpMyIHpPOBATH OIPEEICHus,
aKCHOMBI

U TEOpPEMBbI, MPUMEHSITh WX, MPOBOIUTH JIOKA3aTEIbHBIC
paccyXJIeHUs B X0JIe peLICHHUs 3a/1a4;

[1P62. YMmeHnue omepupoBaTh MOHATHSAMHU: CTEIICHb YHUCIIA,
sorapupm yMeHHUe

3Ha4YCHUHU

qucia, BBITIOJIHATH  BBIYMCJIICHUC

U 1npeoOpa3oBaHUsl BBIPAKEHUH CO  CTENEHSAMU U

norapupmamu, mpeoOpa3oBaHUS APOOHO-PAMOHATBHBIX
BBIPAKECHMUI;

[1PG3. Ymenue omepupoBaTh MOHATUAMH: PALMOHAIBHEIE,
UppalMOHANIbHBIE,

JIOFapI/I(I)MI/I‘IeCKI/Ie, TPUTOHOMCTPUYCCKUEC YPABHCHUA U

MOKa3aTesbHbIE, CTEIICHHBIE,
HEPaBEHCTBA, UX CUCTEMBI;

[1P64. VYwmenuwe omnepupoBaTh
HeTpepbIBHAS  (PYHKIHUA,
ONPEAEIICHHBI UHTETpal; YMEHUE HAXOAUTh MPOU3BOIHBIE

bynxumii,
MaTepHalIbl; UCCIIEA0BATh B MPOCTEHINNX CIyqasx PyHKIUU

IIOHATHUAMM (I)YHKI_[I/U{,

MPOM3BOHAS, TEPBOOOpa3HAas,

SJICMCHTApPHBIX HCIIOJIb3Ys CIIpaBOYHBIC

Ha MOHOTOHHOCTB, HaXOAWTb HauOoJbIINe
U HauMeHbIIWE 3HaueHHs (YHKIMHA; CTPOUTH TpaduKH
MHOT'OYJIEHOB c HCIIOJIb30BAHUEM anmnapara
MaTEMaTUYECKOTr0 aHaJIN3a; MPUMEHATH IIPOU3BOJHYIO IIPU
peleHnn 3a1a4
Ha JIBIDKEHUE; peliaTh NPaKTUKO-OpPUEHTUPOBAHHbBIE 33/1a4H
Ha HauOOJbIINE U HAUMEHbIINE 3HAYEHUS, HA HaXOXKCHHE
MyTH, CKOPOCTH U YCKOPEHUS;




TpeOOBaHUI IPrOHOMHKH, TEXHUKUA OE30MaCHOCTH,
TUTHCHBI,  PECypCcOCOCpEeKCHHs, IPABOBBIX |
TMYECKHMX  HOpPM, HOpPM  HMH(OPMAIMOHHON
0e301macHOCTH

[1PGS. YMeHue omnepupoBaTh MOHATUSIMH: pallMOHAIbHAS
¢byHKuus, moka3aTenbHas (YHKLHWS, CTETeHHAs (DYHKIIHS,
JorapupmMuuecKas byHKLWS, TPUTOHOMETPUUECKUE
¢bynkuuu, obpatHele (QYHKIHUU; YMEHHE CTPOUTH Tpaduku
U3y4eHHbIX  (DYHKIMH, UCHONb30BaTh TpaQuUKU  IpH
U3y4EHHH ITPOLIECCOB U 3aBUCUMOCTEH, NP PEIICHUH 3a/1a4
U3 IpyruX y4eOHbIX IPEIMETOB U 33Ja4 U3 peaslbHON KHU3HH;
BbIpa)XaTh (POPMYJIaMHU 3aBUCUMOCTH MEX]y BEITUUNHAMU;
[1P66. YMeHnue peniath TEKCTOBBIE 3a/1a4K Pa3HbIX TUIIOB (B
TOM YHCJE€ Ha MPOLEHTHI, JAOJIM U YacTH, Ha JBHIKEHUE,
paboTy, CTOMMOCTh TOBapOB U YCIYT, HaJOIH, 33Jaud U3
00JacTH yrpaBIeHUs JUYHBIMU U CEMENHBIMU (PUHAHCAMM );
COCTaBJIATh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA M HUX
CHUCTEMBI IO YCJOBHUIO 33JayM, UCCIEA0BaTh IOJy4YEHHOE
peleHre U OLEHUBATh NPaBAONOJ00OHOCTh PE3yIbTAaTOB;
[IP67. VYmeHue omepupoBaThb MOHITUIMU: CpEIHEE
apudmernyeckoe, MeauaHa, HauOousblllee U HaUMEHbIIEE
3HAYEHMs, pa3Max, JIUCHEpPCHs, CTaHIApTHOE OTKIOHEHHE
YKCIOBOTO0 HaboOpa; yMEHUE U3BJIEKaTh, HHTEPIPETUPOBATD
uH(poOpMallMI0, TPEICTaBICHHYHO B  Tal0iumax, Ha
qyarpaMmax, rpagukax, oTpakarollyro CBOMCTBA peallbHbIX
IPOLIECCOB U SIBJICHUH; MPEJICTaBIATh HH(POPMALUIO C
NOMOIIBI0  TabauI M JUarpaMM;  UCCIel0BaTh
CTaTUCTHYECKUE JJaHHBIE, B TOM qucie
C MpHUMEHEHHEeM TIpaUYecKuX METOJIOB U 3JIEKTPOHHBIX
CPEIICTB;

[TP68. Ymenue onepupoBaTh MOHATUSIMHE: CITYIAHBIA OTBIT
U ClIy4aitHoe COOBITHE, BEPOSTHOCThH CIIYYalHOTO COOBITHS,
YMEHHE BBIYUCIATH BEPOSTHOCTh C  HCIOJIb30BAaHHEM




rpadMUecKuX METOJOB; MPUMEHATH (HOPMYIBI CIIOKEHUS U
YMHOXXEHHUSI BEPOSATHOCTEH, KOMOMHATOpHBIE (DAKTBI U
dbopMynBl MpU pEHICHWH 331a4; OLEHHBATH BEPOSTHOCTH
pealIbHbIX COOBITHI; 3HAKOMCTBO
CO CJIy4aiiHBIMU BETMYMHAMU; YMEHUE MPUBOAUTH TPUMEPHI
MPOSBIICHUS! 3aKOHAa OOJBIIMX YHCET B MPHUPOJHBIX
1 OOIIECTBEHHBIX SBJICHUSX;

ITPGY9. YMmenue omepupoBaTh MOHATHUSIMH: TOYKA, MpsMas,

IIJIOCKOCTB, IIPOCTPAHCTBO, JBYTPaHHBIN yrou,
CKPEILIMBAIOIINECS IIPSIMBIE, [apaJyIeIbHOCTh u
NEePIEeHIUKYJIIPHOCTD MIPSIMBIX

U IJIOCKOCTEM, YrOJl MEXAY IPSAMBIMH, YTOJI MEKIY MPAMOU
U IUIOCKOCTBIO, YIOJI MEXKAY IUIOCKOCTSIMH, PACCTOSIHHE OT
TOYKHU

JI0 TUIOCKOCTH, PAacCTOSTHHE MEXIY NPSIMBIMHU, PACCTOSHUE
MEX]Y IIOCKOCTSIMU; YMEHHE UCIIOJIb30BaTh MIPU PEIIEHUH
3a71a4 U3y4eHHbIe (DaKThI U TEOPEMBI TNIAHUMETPHU; YMEHHE
OILICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIETO MUPA;
[1P610. Ymenue onepupoBaTh MOHATUSIMU: MHOTOTPAHHUK,
CeueHre MHOTOTPaHHMKA, KyO, MapayleNienuIe]], Ipru3Ma,
nupamuia, GUrypa M MOBEPXHOCTh BpallleHHs, LHIUHJD,
KOHYC, 11ap, chepa, ceueHus (Gurypsl BpalleHus, IIOCKOCTb,
Kacatomasicsi  chepbl, IMIMHApPA, KOHYyca, IUIOIAdb
MOBEPXHOCTU THPAMUJBI, MPHU3MBI, KOHYCa, LWINHApA,
mwiomans  chepel, o00beM  Kyba, MPSAMOYTOJIHHOTO
napaieNienuea, MUpaMuIbl, TPU3MBIL, IWINHAPA, KOHYCa,
mrapa; yMeHHue n300pakaTh MHOTOTPaHHUKH
¥ TTIOBEPXHOCTH BPAILIEHHSI, HX CEUYEHUS OT PYKH, C TIOMOIIBIO
YEpTESKHBIX HMHCTPYMEHTOB U OJIEKTPOHHBIX CPEJCTB;
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YMEHME Paclio3HaBaTh CHMMETPHIO B IIPOCTPAHCTBE; YMEHHE
pacrno3HaBaTh [IPaBUIIbHBIE MHOI'OIPaHHUKY;

IIP611 VYMeHue omnepupoBaTh TMOHATHUSAMHU: JBUKECHHE
B TPOCTPAHCTBE, NOAOOHBIE (UTYpPBI B TPOCTPAHCTBE,;
UCMOJIb30BaTh OTHOUIEHUE IUIOLAa/el IOBEPXHOCTEH U
00beMOB MMOJOOHBIX (GUTYD MPU PEIICHUH 33]1aY;

[IP612. YMeHHE BBIYUCIATH TE€OMETPUUYCCKUE BEIMYHUHBI
(nmuHa, yroj, IJIomanab, 00bEM, IJIOMIAAb MOBEPXHOCTH),
UCTIONB3Ys U3y4eHHbIE (DOPMYJITBI U METOIBI;

I1P613. YMeHue onepupoBaTh MOHATUAMU: MPSIMOYTOJIbHAS
CUCTEMa  KOOpAMHAT, KOOPJAMHATBl TOYKH, BEKTOD,
KOOpJMHATBhl BEKTOPA, CKaJIspPHOE IMPOU3BEICHHUE, YIOJ
MEXJY BEKTOpaMH, CyYMMa BEKTOpOB, IIPOM3BEACHUE
BEKTOpa Ha YMCJIO; HAaXOJUTh C IIOMOIIBIO H3YYEHHBIX
dbopMy1 KOOpPAMHATBI CEPEeIUHbI OTpPE3Ka, pacCTOSIHHUE
MEXy ABYMS TOUKAMU;

[1P614. YMmenue BbIOMpaTh MOAXOASIINN U3YUEHHBIN METO/
JUIsL pellleHus 3aJauyd, pacro3HaBaTh MAaTeMaTHYECKHe
(bakTbI

¥ MaTeMaTU4YeCKHe MOJIETN B IPUPOJIHBIX U OOIIECTBEHHBIX
ABJICHUSX, B HCKYCCTBE;, yMEHHE IPHUBOIUTH IPUMEPHI
MaTE€MaTUYeCKUX OTKPBITUA POCCUHUCKOW U MHPOBOU
MaTEMaTHUYECKON HayKN

OK 03. IInanupoBaThb
" peann30BBIBATh
COOCTBEHHOE
npodeccuoHanbHOe

U JIMYHOCTHOE pa3BUTHE,
IPEeINPUHIMATEIbCKYIO

JInyHOCTHBIE  pE3ynbTaThl  JOJDKHBI  OTPAXKATh
B YaCTH: TYXOBHO-HPABCTBEHHOTO BOCIIUTAHUA:

- chOpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS,
3TUYECKOTO MOBEICHUS;

[1PG1. Bnanenue meromgamMu J0Ka3aTeNbCTB, alTOPUTMAMHU
pelieHus 3aaay; yMmMeHue (GopMyiaupoBaTh ONpeAeNeHus,
aKCHOMBI

U TEOPEMBI, MPHUMEHSITh WX, MPOBOAHWTH JOKA3aTEIbHbBIE
paccyX/IeHUs B X0JIe pELIeHUs 3a/1a4;
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JEATEILHOCTD
B IpodeccuoHanbHOu cdepe,
UCII0JIb30BATh 3HAHHUS
10 TMPaBOBOH M (PUHAHCOBOU
IPaMOTHOCTH B Pa3IMYHBIX

KN3HCHHBIX CUTYyaluAaX

- COCOOHOCTh OIIGHWBATh CUTYAIMIO U MPHHUMATH
OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACHh HA MOPAJIbHO-
HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

- OCO3HAaHME JIMYHOTO BKJAJa B IOCTPOEHUE
YCTOMYHBOTO OYAYIIETO;

- OTBETCTBEHHOE OTHOILIEHHE K CBOUM POIUTEISM
1 (WIM) IPYTUM YjeHAaM CEMbH, CO3aHUIO0 CEMbH Ha
OCHOBE  OCO3HAHHOTO  MPUHATHSA  ILEHHOCTEU
CEMEMHON KU3HU B COOTBETCTBUM C TPAIULUSMHU
HapoaoB Poccuu;

MertanpeamMeTHbIE PE3YIbTATHI JOJKHBI OTPAXKATh:
OBnajeHue  yYHMBEPCAIBHBIMU  PETYISITUBHBIMU
NENCTBUSIMU:

a) CaMOOpTaHMU3aIINs:

- CaMOCTOSITEJIbHO OCYUIECTBJIATH [O3HABATEIIbHYIO
BBISIBIIATH ~ MTPOOJIEMBI,

JACATCIIbHOCTD, CTaBUTb

" dbopmynupoBaTh cOOCTBEHHBIE

B 00pa30BaTEIbHOM NEATEIBHOCTH U JKU3HEHHBIX

3aga4uu

CUTyalUusIX; CaMOCTOATECIIBHO COCTAaBJISITH IJ1aH
PCIICHUA HpO6HeMBI C YUCTOM NMCHOIINXCS
pecypcos, COOCTBEHHBIX BO3MOXHOCTEH

Y TIPE/ITIOYTEHUIA; TaBaTh OLIEHKY HOBBIM CUTYAIHSIM;
0) CaMOKOHTPOJIb:

UCIIONIb30BaTh MpPUEMBbl pediaekcuu Ui  OUEHKH
CHUTYaIllH, BBIOOPA BEPHOTO PELICHUS;

- yMEThb
MIPUHUMATh PEIICHUS 10 UX CHUKEHUIO;

OIICHUMBAaTb PHUCKH W CBOCBPEMCHHO

B) AMOLIMOHAJIbHBIN HMHTEJUIEKT, MPEeANoararuuil
c(hOopMUPOBAHHOCTH:

I1P64. VYwmenue MOHATUSAMH:  (YHKIIHA,

HempepbIBHAas (QYHKLUS, TPOM3BOJHAs, IepBOOOpa3Hasi,

OIIepUpOBaTh

OHpeIIGHGHHBIfI HUHTCrpaj; YMCHUC HaAXOAUTH IIPOU3BOAHLIC

JJIEMEHTApHBIX  (YHKIUH,  HUCHONB3YyS  CIIPABOYHBIC
MaTepuasbl; UCCIEeI0BaTh B MPOCTEHIINX ciydasx (yHKIHH
Ha MOHOTOHHOCTb, HaxOJIUTh HauOoJIbIINE

U HauMEHbIME 3Ha4YeHHs (QYHKIHM;, CTPOUTh TIpaduku
MHOTOYJICHOB c HCIOJIb30BaHUEM amnmapara
MaTEeMaTHUYECKOIr0 aHalIu3a; IPUMEHATh NIPOU3BOIHYIO IIPU
3a1a4y

Ha IBMKCHUC, pCIIATh MMPAKTUKO-OPUCHTHUPOBAHHBIC 3aa4N

peleHumn

Ha HauOOJIBIINE U HANMEHBIITNE 3HAYCHUS, HA HAXOXKICHHE
MyTU, CKOPOCTH U YCKOPEHUS;

[TP6G5. YMeHue omepupoBaTh MOHSATHUSMHU: pallMOHAIbHAS
byHKIMS, MOKaszareiabHas (QYHKIUS, cTereHHas (QyHKIUS,
norapudmuueckas byHKIHS, TPUTOHOMETPHUECKUE
¢byHKIIMM, 00paTHbIe QYHKIUH; YMEHUE CTPOUTH Tpaduku
W3YYEHHBIX  (PYHKIMH, rpaduku
M3y4YEHUH MPOIIECCOB M 3aBUCUMOCTEH, MIPU PEIICHUH 3aa4

HCIIOJIb30BATh pu
U3 IpYruX y4eOHBIX IPEIMETOB U 33]1a4 U3 PEaJIbHOM JKU3HH;
BBIpaXaTh POpMyIaMH 3aBUCUMOCTH MEXIY BEIUUYUHAMU;
[TP66. YMeHnue pemaTh TEKCTOBBIE 3a/1a4M Pa3HBIX TUIOB (B
TOM YHCJIE€ Ha MPOLEHTHI, JAOJIM M YacTH, Ha JABH)KEHUE,
pa0boTy, CTOMMOCTb TOBapOB M YCIIYT, HAJIOTH, 33Ja4d W3
00J1acTH ypaBJIeHUs JIMYHBIMUA U CEMEHHBIMU (pUHAHCAMN);
COCTaBIISITh BBIPAKEHUS, YpaBHEHHS, HEPAaBEHCTBA U UX
CUCTEMBI 1O YCIIOBHUIO 3aJjaud, MCCIEAOBATH MOJyUYEHHOE
pelleHre 1 OLeHUBATh MPaBIONOA00HOCTh PE3YIbTaTOB;
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BHYTPEHHEI MOTHUBAlLIMU, BKJIIOYAIOLEH CTPEMIICHHE
K JOCTM)KEHMIO LEIM U YCHeXy, ONTHUMM3M,

VHUIMATUBHOCTh, YMEHHUE JIEUCTBOBATH, MCXOs
13 CBOMX BO3MOKHOCTEH;

- SMIATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHHUMATH
SMOILIMOHAJILHOE COCTOSIHME JPYTrUX, YYUTHIBATH

€ro IIpu OCYHICCTBJICHHNHA

CIIOCOOHOCTB K COYYBCTBUIO U COIICPCIKUBAHUIO,

KOMMYHHKaAIINH,

- COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTD
BBICTPAMBATh OTHOLIECHHUS C JPYTUMHU JIFOJbMHU,
3a00TUTbCS, TPOSBIATH HHTEPEC M pa3pelaTh

KOH(JINKTHI

[1P67. VYwmenue MIOHATHUSIMU:  CpPEIHEE

apupmMeTHyeckoe, MeauaHa, HauOoJblllee W HAMMEHBIIEe

OIIEpUpPOBaAThH

3HAUYEHMsI, pa3Max, TUCIEPCHUs, CTAaHAAPTHOE OTKJIOHEHHE
YHCJIOBOIO0 Ha0Opa; YMEHHE U3BJIEKaTh, HHTEPIPETUPOBATH
uH(poOpMalMI0, TPEJICTaBICHHYI0O B  Taliumax,
quarpammax, rpadukax, OTpaXkarollyr CBOMCTBa pealbHbIX
MPOLIECCOB U SIBJICHUN; MPEACTAaBIATh HHGPOPMAIUIO C
MOMOUIbI0  Tabmull | HCCIIEIOBATD

Ha

Jarpamu;
CTAaTHCTHYECKUE JaHHBIC, B TOM YHCJIC C MPUMCHCHHEM
rpaUYeCKUX METOJ/IOB U JICKTPOHHBIX CPEJICTB;

[1P68. YMmenue onepupoBaTh MOHATUSAMHE: CIIYYaHBIN OIBIT
U Clly4ailHoe cOOBITHE, BEPOSTHOCTh CIIYYallHOTO COOBITHS,
YMEHUE BBIYUCIATH BEPOSTHOCTH C
rpadMuecKuX METOJIOB; MPUMEHATh (OPMYJIBI CIIOKEHUS U
YMHOXXEHUSI BEPOSTHOCTEH, KOMOMHATOpHBIC (aKThl U
GbopMyNbl TIPU pEUICHWHU 33aJ1a4; OlECHUBATH BEPOSTHOCTH

HUCIIOJIBb30BaHUECM

peanbHBIX COOBITHI; 3HAKOMCTBO
CO CIIy4alHBIMU BEJIMYMHAMU; YMEHHE ITPUBOAUTH IPUMEPHI
MPOSIBJIEHUS] 3aKOHa OOJBIIMX YHMCET B HPHUPOAHBIX
1 OOIIIECTBEHHBIX SIBJICHUSX;

[1P614. YMmenue BbIOMpaTh MOAXOAAIINN H3yUEHHBIH METO
JUI  peLIeHHs 3a7add, paclo3HaBaTb MAaTeMAaTHYECKUE
(baKThbI

U MaTeMaTHYeCKUe MOJETIH B MPUPOIHBIX M OOLIECTBEHHBIX
ABJIICHUSIX, B HCKYCCTBE;, YMEHHE IPUBOJIUTH IPUMEPHI
MaTE€MaTHYeCKUX OTKPBITUA POCCUHUCKOW W MHPOBOM

MaTeMaTU4YeCKON HayKn

OK 04. DddexTrBHO
B3aMMO/IEHICTBOBATh

JImgyHOCTHBIE PE3YIbTAThL JOJIZKHBI OTpaxaTb

B 4aCTU: ICHHOCTU HAYYHOI'O IMO3HAHUA: OCO3HAHUC

I[1P67. VYwmenue cpenHee

apI/I(I)MCTI/I‘-ICCKOG, MEauaHa, HauOOJIbIlIee U HaUMEHbIICE

ONEPUPOBATH  MOHITHUSMH:
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U paboTaTh B KOJUICKTHBE

OCHHOCTHU Haquoﬁ ACATCIBHOCTH, TOTOBHOCTH

3HA4YCHUA, pa3Max, AUCICPCUA, CTAHAAPTHOC OTKJIOHCHHUC

U KOMaHze OCYIIECTBIIATh IPOEKTHYIO M HCCIEN0BATENIBCKYIO | YMCIOBOrO Ha0Opa; yMEHHME M3BJIEKaTh, HHTEPIPETUPOBATH
JIESTEIbHOCTh MHIMBU/yaIbHO U B IPYIIIIE uHpOpMalLMIO,  TPEICTaBICHHYH0 B  Tabiumax, Ha
MeTtanpeamMeTHble pe3yabTaThl 10JKHBI OTPaXaTh: auarpaMmax, rpaukax, OTpakKarollyr0 CBOWCTBA peallbHBIX
OBnajeHne yHUBEPCAIbHBIMU KOMMYHHMKATUBHBIMU | IPOLIECCOB M SIBIEHUH; MPEICTAaBIATh HH(POPMALUIO C
JNEUCTBUSAMU: INOMOILBI0  Tabaull M JUarpaMM;  UCCIEA0BaTh
0) COBMEeCTHas JESTENbHOCTD: CTaTUCTUYECKUE [aHHbIE, B TOM YHUCJIE C INPUMEHCHHEM
- T[OHMMAaTh W UCHOJb30BaTh NPEUMYLIECTBA | rpaUUECKHX METOA0B U IEKTPOHHBIX CPEJICTB;
KOMaHJAHON ¥ UHJIMBUyaJbHOU paboThI; [1P68. YMeHue onepupoBaTh MOHATUSAMU: CIIy4alHbII OIBIT
- TpPUHHAMATh LIE€IM COBMECTHOM JESATEIbHOCTH, | U CllydallHOE€ COOBITHE, BEPOSITHOCTh CIy4allHOTO COOBITHS;
OpraHU30BBIBATH U KOOPAUHUPOBATH JEHCTBUS 110 €€ | YMEHHE BBIUUCIATH BEPOATHOCTb C  HUCIOJIb30BAaHUEM
JNOCTMDKEHUIO:  COCTaBJSITh  IUIAH  JCWCTBUH, | TrpadMuecKuX METOJOB; MPUMEHATH (HOPMYIBI CIIOKEHUS U
pacrpenesaTh poiau C yYeTOM MHEHMH YYaCTHUKOB | YMHOXXEHHUS BEpOSATHOCTEH, KOMOHMHAaTOpHbIE (AaKThl U
00CyX/1aTh pe3yJIbTaTbl COBMECTHOI paboThl; GbopMynbl NpU pELIEHUH 33/ay; OLEHUBATh BEPOSTHOCTH
OBnajgeHue  yHMBEPCAJIbHBIMU  PETYISATUBHBIMU | PEAIbHBIX  COOBITHH; 3HAaKOMCTBO €O  CIy4alHBIMH
JNENCTBUAMU: BEJIMYMHAMU; YMEHHE NIPHUBOJUTH IPUMEPHI INPOSIBICHUS
T) IPUHATHE ce0s U IPYTUX JIOACH: 3aKOHa 00JIBIINX qucell B MIPUPOTHBIX
- IPUHUMAaTh MOTUBBI U aPTYMEHTHI APYTUX JIOAECH | U OOLIECTBEHHBIX SIBICHUSX;
IIPU aHAJIU3€E PE3YJIbTATOB AEATEIbHOCTH; [1P614. YMmenue BbIOMpaTh NOAXOASAIINN U3YUEHHBIN METO
- MPU3HABaTh CBOE NPaBO M MpPaBO APYTUX JIOAEH | JUls pelleHus 3aJadd, pacrno3HaBaTh MaTeMaTHYECKHe
Ha OIINOKWY; (baxThI
- pa3BUBaTh CIIOCOOHOCTh MOHMUMATh MUP C MO3HMLMU | M MAaTeMAaTHYECKHE MOJENIN B IPUPOIHBIX U OOIIECTBEHHBIX
JPYroro 4ejoBeKa ABJICHUSX, B HCKYCCTBE;, yMEHHE IPHUBOIUTH IPUMEPHI

MaTE€MaTUYeCKUX OTKPBITUA POCCUHUCKOW UM MHPOBOU
MaTeMaTUYECKON HayKN

OK 05. OcymectBusrs | JIUUHOCTHBIE  pe3yNbTaThl  NOJDKHBI  oTpaxkarh | [IPO1. Brmamenune meromamu moKa3aTeNnbCTB, alTOPUTMAMU

YCTHYIO M  HUCHBMEHHYIO | B YaCTH: 3CTETUYECKOTO BOCITUTAHMUS: pelieHus 3aaay; yMmMeHue (GopMyiaupoBaTh ONpeAeNeHus,

KOMMYHHKAIUIO - JCTETHYECKOE OTHOLIEHHWE K MHpPY, BKIIOYas | aKCUOMBl U  TEOpPEMBbl, MPHUMEHSTb UX, M[POBOIUTH

Ha TOCY/IapCTBEHHOM SI3bIKE |3CTETHKY ObITa, HAay4HOTO UM TEXHMYECKOIO | JIOKa3aTelbHbIE PACCYXJIEHHUS B XOJI€ pEIICHUs 3a/1a4;
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Poccuiickoi denepanuu
C y4yeToM ocoOeHHOCcTel
COLMAJIBHOT'O U KYJIbTYPHOI'O

KOHTCKCTa

TBOpUYECTBa, CIOPTa, Tpyda U OOIIECCTBEHHBIX
OTHOIIICHU;

- CHOCOOHOCTh BOCHPUHHMATh Pa3IU4HbIC BHJIbI
MCKYCCTBA, TPAJULIUUA U TBOPUECTBO CBOETO U IPYTUX
HapoJOB, ONIYIIATh AMOLMUOHAIBHOE BO3JCHCTBUE
HCKYCCTBA;

MertanpeaMeTHbIE Pe3yIbTaThl JOJKHBI OTPakKaTh:
OByajiecHue yHUBEPCAIbHBIMU KOMMYHHKATHBHBIMU
JICHCTBHUSMU:

a) oOmeHue: -

BO Bcex c(hepax KU3HU;

OCYHWICCTBIIATD KOMMYHHKAIUA

- pacro3HaBaTh HeBepOalbHbIE CPEACTBA OOLICHMUS,

IIOHUMAThb 3HAa4YCHUC COLIMAJIBHBIX
paciio3HaBaThb IpCAIIOChIIIKH KOH(bJ'II/IKTHbIX

CI/ITyaI_[I/Iﬁ H CMAT4aTh KOH(I)J'II/IKTBI;

3HAKOB,

- Pa3BCPHYTO U JIOTMYHO MU3JIAraTb CBOK TOUYKY
3pC€HUA C UCIIOJIB30BAHUECM A3BIKOBBIX CPEACTB

[1PG8. YMmenue onepupoBaTh MOHATUSAMU: CIIYYaHBIN OIBIT
U cIy4yaifHOe COOBITHE, BEPOSITHOCTh CIYYaHOTO COOBITHS;
YMECHHE BBIUUCIATH BEPOSTHOCTh C  HCIIOIH30BAHHEM
rpaUYecKuX METOAOB; MPUMEHATH (DOPMYIIBI CIIOKCHHS H
YMHOXXEHUSI BEPOSTHOCTEH, KOMOMHATOpHBIC (aKThl U
GbopMyNbl TIpU pENICHWHW 33/a4; OIEHHBATH BEPOSTHOCTH
peanbHBIX COOBITHIA, 3HaKOMCTBO
CO CITy4YaifHBIMH BEJIMYMHAMU; YMEHHE IIPUBOIUTH TPUMEPHI
MPOSIBIICHUSI 3aKOHA OOJBIIMX YHCET B MPHPOIHBIX
1 OOIICCTBCHHBIX SBIICHUSX;

I1P69. YMmeHnue omnepupoBaTh MOHATUSAMU: TOUKA, IpsiMas,

IJIOCKOCTB, MIPOCTPAHCTBO, JBYTPAHHBII yro,
CKpEIIHUBAIOIINECs npsimMble, napauieTbHOCTh u
MEePIEeHIUKYIIPHOCTD MPSIMBIX

U IUIOCKOCTEH, YroJl MeXAy IPSAMbBIMH, YTOJ MEKIY MPSIMON
U IUIOCKOCTBIO, YTOJI MEXKAY IJIOCKOCTSMH, PACCTOSTHUE OT
TOYKH

JI0 TUIOCKOCTH, PacCTOSTHUE MEXAY IPSIMBIMH, PACCTOSTHUE
MEXy IJIOCKOCTSIMHU; YMEHHE HCIIOIb30BaTh IIPU PEIICHUU
3a]1a4 U3y4eHHbIE (PaKThl U TEOPEMBI IUTAHUMETPHUH; YMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYIKAIOIIET0 MHUPA,;
ITP610. YmeHue onepupoBaTh NOHATHSIMU: MHOTOI'PAaHHUK,
CceueHre MHOTOrpaHHMKA, KyO, Mapajulesienuiiesi, npusma,
nupamuia, GUrypa M MOBEPXHOCTh BpallleHHs, LHJIUHJD,
KOHYC, 11ap, chepa, ceueHus Gurypsl BpalleHus, IIOCKOCTb,

Kacaromasicsi  chepbl, IWIUHAPA, KOHYyca, IUIOIMAIb
IIOBEPXHOCTU IMPAMUIBI, INPU3MBI, KOHYyCa, IUIHHJIPA,
miomanas  ceppl, 00beM  Kyba, MPSAMOYTOJBHOTO

napajuieyenuneaa, MMpaMuibl, IpU3Mbl, HTUIMHAPA, KOHYCA,
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mapa; yYMEHHE n300paxkaTh MHOTOTpaHHUKU
Y [IOBEPXHOCTH BPALIEHUS, UX CEUEHUS OT PYKH, C IOMOILBIO
YEpTE)KHBIX HMHCTPYMEHTOB U 3JIEKTPOHHBIX CPENCTB;
YMEHHE Paclio3HaBaTh CHMMETPHIO B IIPOCTPAHCTBE; YMEHHE
pacrno3HaBaTh NIPaBUIIbHBIE MHOIOIPaHHUKH;

I[IP611 VYmeHue omnepupoBaTh TMOHITHAMHU: JBH)KCHHE
B IIPOCTPAHCTBE, NOAOOHBIE (UIYpbl B IPOCTPAHCTBE;
UCIIOJIb30BaTh OTHOIICHUE IUIOMIAJNEH IIOBEPXHOCTEH W
00BeMOB TOAOOHBIX (DUTYp TIPU PEHICHUH 33/1a4;

[1P612. YMeHue BBIUUCISATH I€OMETPUUECKHUE BEIMUMHBI
(mHa, yroi, miomans, 0o0beM, IJIONIaas MOBEPXHOCTH),
UCTIONB3Ys U3y4eHHbIE (DOPMYJITBI U METOIBI;

[1P613. YMmenue onepupoBaTh MOHATHIMMU: MPSMOYTOJIbHAS
CUCTEMAa KOOpAMHAT, KOOPAMHATBl TOYKH, BEKTOp,
KOOpJMHATBhl BEKTOPA, CKaJISpPHOE IPOU3BEICHHUE, YIOJI
MEXY BEKTOpaMH, CyYMMa BEKTOPOB, IIPOM3BEICHHE
BEKTOpa Ha YHCIIO; HAaXOJIUTh C TIOMOIIbIO H3YYEHHBIX
bopMyNl KOOpPAMHATHI CEPEIMHBI OTPE3Ka, PACCTOSHUE
MEXy IBYMSI TOUKaMU;

[1P614. YMmenue BoIOMpaTh NOAXOASAIINN U3YYEHHBIN METOA
JUIsl pEIIeHus 3aJadd, paclo3HaBaTh MAaTEMaTHYECKHE
(bakThbI

U MaTeMaTHYeCKUe MOJETH B MPUPOIHBIX M OOLIECTBEHHBIX
ABJICHUSIX, B HCKYCCTBE; YMEHHE IPHUBOIUTH IPUMEPHI
MaTE€MaTUYeCKUX OTKPBITUA POCCUHUCKOW W MHPOBOU
MaTeMaTU4YeCKON HayKn

OK 06. [IposiBnsATE
Ipa)x/IaHCKO-
MaTPUOTHYECKYIO TIO3HLIHIO,

JInu"ocTHEIE
B YaCTH:

pe3yabTaThl

JOJIXKHBI

OTpaXkaThb

[1P61. Bnanenne mMeromamu J0Ka3aTeIbCTB, AJITOPUTMAMH
pemieHust 3aaad; yMeHue (GOpMYIUpPOBATH OIMPEICICHHUS,
AKCHUOMBI
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JEMOHCTPUPOBATh
OCO3HAaHHOE IIOBEJICHUE
Ha  OCHOBE  POCCHICKHX

JTyXOBHO-HPABCTBEHHBIX
IICHHOCTEH,
C yYeTOM TapMOHHU3AIMHU
MEKHALMOHAJIbHBIX

u MEXPEIIUTHO3HBIX

B TOM 4YHCJIIC

OTHOILEHUH, [IPUMEHATD
CTaHJapThl
AHTUKOPPYILIHOHHOTO

IIOBCACHUA

- TPaKIAHCKOTO BOCITUTAHUS: MIPUHSITHE
TPaIUIIMOHHBIX HAIIMOHAIBHBIX, 00IICUYETOBEUYECKUX
T'YMaHUCTUYECKUX U IEMOKPATUUECKHUX LIEHHOCTEH;
-MaTPUOTUYECKOTO BOCIIUTAHUS:

LIEHHOCTHOE OTHOLIEHHE K TOCyJapCTBEHHBIM
CUMBOJIaM,  HCTOPHUYECKOMY U  MPHUPOJAHOMY
HaCJIENIO, TpaIuUUsM HapOJIOB

POCCI/II/I, JOCTHXKCHUAM Poccuu B HAyKE€, UCKYCCTBC,

InaMsATHHUKaM,

CIIOpPTE, TEXHOJIOTUSX U TPYAE;
MeranpenmeTHeie pe3ynbTaThl AOJKHBI OTPaXKaTh:

OBnazneHue  yHUBEPCAIbHBIMU

B)
IpenoararoIuii ¢cOpMUPOBAHHOCTD:
BKJTIOYAIOIIETO

MOHMMATh CBOE SMOIIMOHAIBHOE COCTOSIHUE, BUACTD
HaIpaBIICHUS pa3BUTHUA CcOOCTBEHHO

PeryJIsTUBHBIMU

NEUCTBUSIMU: SMOIIMOHANLHEIA ~ WHTEIIEKT,

--CaMOCO3HaHmusl, CIIOCOOHOCTD

AMOLIMOHAIBHOM Cepbl, ObITh YBEPEHHBIM B ce0€;
- CaMOpEeryJIMpOBaHUS, BKJIIOYAOIETO
CaMOKOHTPOIIb, yMEHHE

OTBETCTBCHHOCTH 3a CBOC ITOBCACHUC, CIIOCOOHOCTH

IIPUHUMATh
aJanTUPOBATBCS K HMOLMOHAIBHBIM H3MEHEHUAM
U TIPOSIBIISATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;;

- BHYTPECHHEN BKJIFOYAIOLIEN
CTPEMIICHHE K JOCTHXKCHHUIO LEIM U  YCIEXY,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHUE JECUCTBOBATH,

MOTHUBAILINU,

HCXOJ1 U3 CBOMX BO3MOYKHOCTEM;
- SMIAaTHH, BKIIIOYAIOLIEH CIOCOOHOCTh MOHMMATH
SMOLMOHAIBHOE COCTOSIHUE JIPYTUX, YUYUTHIBATh €r0

U TEOpPEMBbl, MPHUMEHATh HX, MPOBOJUTH JOKa3aTeJIbHBIC
paccyXJIeHHs B XOJI€ PELICHU 3a1ay;
I1P64. VYwmenue byHKIHA,

HempepbIBHAas (QYHKLHUS, NPOM3BOJHAs, IepBOOOpa3Hasi,

ONEPUPOBATh  MOHITHUSAMM:

OHpCI[CJ'ICHHBIﬁ HUHTErpal;, YMCHHUC HAaXOAUTh IIPOU3BOAHEBIC

AJIEMEHTapHbIX  (QYHKIUH,  HUCHOJB3YS  CIIPABOYHBIE
MaTepuaibl; UCCIEeN0BaTh B MPOCTEHIINX cIydasx PyHKIIUH
Ha MOHOTOHHOCTb, HAXOAUTb HauOoJIbIINE

W HauMEHbIIWE 3HaYeHHWs (YHKIHA; CTPOHUTH TpaHKH

MHOT'OYJICHOB c UCIOJIb30BaHUEM anrmapara
MaTEeMaTHUYECKOIr0 aHalIu3a; IPUMEHATh IIPOU3BOJHYIO IIPU
pelieHun 3aja4
Ha JIBUKEHUE; PelIaTh NPAaKTUKO-OPUEHTHUPOBAHHBIE 3ajaui
Ha HauOoJIbIIME ¥ HAMMEHbIINE 3HAYCHUS, Ha HaXOXICHUE
IyTH, CKOPOCTU U YCKOPEHHS;

[TP66. YMeHnue pemaTh TEKCTOBbIE 3a/1a41 PA3HBIX TUIOB (B
TOM YHCJ€ Ha MPOLEHTHI, JAOJIM U YacTH, Ha JBH)KEHUE,
paboTy, CTOMMOCTb TOBapOB M YCIIYI, HAQJIOTH, 33Ja4d W3
00JacTy yrnpaBieHUs JUYHBIMU U CEMENHBIMU (PUHAHCAMM );
COCTaBJISITh BBIPAXKECHUS, YpaBHEHMs, HEPAaBEHCTBA M MX
CUCTEMBI 10 YCIOBHIO 3aJaud, MCCIEAOBATH IOJyYEHHOE
pelleHre U OLEHUBATh NPaBAONOJOOHOCTh PE3YIbTAaTOB;
[TP67. VYmeHue omnepupoBaTh cpenHee

apI/I(l)MeTI/I"IeCKOG, MCraHa, HauOOJIbIlIee U HaWMEHbIICE

IOHATHAMMUN

3HAUEHMs, pa3Max, IUCIEPCHUs, CTaHAAPTHOE OTKJIOHEHHE
YHUCJIOBOTO HabOpa; yMEHHE U3BJIEKaTh, HHTEPIIPETUPOBATD
uH(poOpMallMI0, TPEJICTaBICHHY0O B  TaOiumax,

JIuarpaMmmax, rpagukax, OTpaKarwIlylo CBOMCTBA PeATbHBIX

Ha

MIPOLIECCOB U SIBJIGHUN; MPEACTABIATh HH(GOPMAIUIO C
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IIPH OCYIIECTBICHUN KOMMYHUKAIIMH, CIIOCOOHOCTH
K COUYYBCTBUIO U CONEPESIKUBAHUIO;

- COIMAJIbHBIX HABBIKOB, BKJIIOYAOIIHMX CIIOCOOHOCTh
BBICTpAaUBaTh OTHOIICHUS C JPYTHMH JIOIAbMH,
3a00TUTHCH,
KOH(JIUKTBI

NPOSABIATh MHTEPEC U  paspeliarhb

IIOMOIIBIO TaGJII/H_[ " AuarpamMmm; HUCCICI0BATh

CTaTUCTUYECKUE JTaHHBIE, B TOM qucIie
C MpUMEHEHHEM TpadUUECKUX METOJIOB M JIIEKTPOHHBIX
CPEJICTB;

ITP68. YMmeHue onepupoBaTh MOHATUSIMHE: CIIYYAHHBIA OTBIT
U ciy4yaiiHOoe cOOBITHE, BEPOSITHOCTh CIYYallHOTO COOBITHUS;
YMEHHE BBIUUCISITH BEPOSATHOCTH C

rpaduyecKuX METOOB; MPUMEHATH (DOPMYIIBI CIOKEHUS U

HCII0JIb30BAHUEM
YMHOXEHHUSI BEpPOSITHOCTEH, KOMOMHATOpHbIE (AKTBl U
(GopMyJibl NpU PEIIEHUU 3a]ad; OLEHUBATh BEPOATHOCTU
peanbHBIX COOBITHI; 3HAKOMCTBO
CO CIIy4alHbIMU BEJIMYMHAMH; YMEHHE IPUBOAUTH IPUMEPHI
OpPOSIBICHUST 3aKOHa OOJbIIMX 4YHCET B IMPHUPOJIHBIX
U OOILECTBEHHBIX SIBJICHUIX;

[1P614. YMmenue BoIOMpATh MOAXOASIINNA U3YUEHHBIH METO/
JUIsl pellleHus 3aJadd, paclo3HaBaThb MAaTEMaTH4YECKHE
(bakTbI

Y MaTeMaTUYeCKHe MOJIETN B IPUPOJHBIX U OOIIECTBEHHBIX
ABJIICHUSX, B HCKYCCTBE; YMEHHE IPHUBOJIUTH INPUMEPHI
MAaTE€MaTHYeCKUX OTKPBITUA POCCUHCKOM UM MHPOBOU

MaTeMaTH4eCKOM HayKHu

OK 07. CopgeiicTBOBaTh
COXPAaHEHHUIO OKpYyKarolen
Cpelbl,
pecypcocOepeKeHHIO,
MIPUMCHSITh

00

IMPUHIUIIBI

3HAHUA
N3MCHCHUU KJIuMara,
OEpEKITUBOTO

MPOU3BOJICTBA, SPPEKTUBHO

JluyHOCTHBIE  pe3yabTaThl  JOJIKHBI  OTpPa’KaThb
B YaCTH: HKOJIOTUYECKOTO BOCIIUTAHUS:

- aKTUBHOE HENPUITHE IEUCTBHI, MPUHOCIIINX BPEL
OKpYKarolleu cpee;

- yMeHHue

OKOJIOTHYCCKHUE TOCICACTBUA MPEANNPHUHUMACMBIX

MPOTHO3UPOBATh  HEOJIATONPUSTHBIC

JIEMCTBHM, IPEAOTBPAILATh UX;

[1P61. Bnanenue metogamu J10Ka3aTeNbCTB, AITOPUTMaMHU
pemieHus 3a1a4; yMeHue (opMyIHpOBATh OINpeE/EIeHus,
aKCUOMBI

U TEOpEeMBbl, NMPUMEHATh HUX, MPOBOIUTH JOKa3aTelbHbIE
paccyX/IeHUs B X0JIe pELIeHUs 3a/1a4;

I1P64. VYwmenune
HenpepbiBHAs  (QyHKIUS,

OHpCHeHeHHLIﬁ HUHTCrpaj; YMCHUC HAXOAUTH IIPOU3BOIAHLIC

ONEpPUPOBATh  TMOHITUSAMH:

byHKIIHS,

MPOM3BOHAS, TIEPBOOOpA3HAas,
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JIEVCTBOBATh
B UPE3BBIYANHBIX CUTYyALUAX

- pacUIMpeHue OMbITa ACATCILHOCTH YKOJIOTUISCKOM
HATPABICHHOCTH;

MeranpeaMeTHble Pe3yNbTaThl JOKHBI OTPaXaTh:
OBnanenue YHUBEpPCaIbHBIMU y4eOHBIMU
[T03HABATEJIbHBIMU JEHCTBUSIMH:

0) 0a30BBIC UCCIIEAOBATEIIBCKUE ACHCTBUSA:

- pa3pabaThIBaTh IUIAH PEIICHUS MPOOJIEMBI C YI4ECTOM
aHajam3a HMETOIINX CS MaTepHUaTbHBIX
1 HEMaTEePUATBHBIX PECYPCOB;

ITOKCK

- OCYHICCTBJIATDH HGHeHaHpaBHCHHHﬁ

epeHoca  CpeacTB U crmocoOoB  JeHCTBUS
B PO ECCUOHAIBHYIO CPENY;

- yMeThb MEPEHOCUTh 3HAaHMS B I103HABATEIbHYIO
U TIPAKTUYECKYIO 00JIaCTH KU3HEACITEIbHOCTH;
OBnageHue  yHMBEPCAJIbHBIMU

NENCTBUSIMU:

PEryJIaTUBHBIMHA

0) CaMOKOHTPOJIb:
- JaBaTb OLCHKY HOBBIM CUTyalUsAM, BHOCHUTH

KOPPCKTUBBI B JACATCIIbHOCTD, OLICHUBATh

COOTBCTCTBUEC PE3YJIbTATOB LECIAM

byHKumii,
MaTepUalibl; UCCIC0BATh B IPOCTEHIINX CIydasix (pyHKIHUU

9JICMCHTApPHBIX HCIIOJIb3YA CIIPpaBOYHBIC

Ha MOHOTOHHOCTbD, HaXOdUThb HanOOJIbIIINE

¥ HauMEHbIIWE 3HaueHHs (YHKIUI; CTPOUTH TpaduKu

MHOT'O4YJICHOB C HCII0JBb30BaHUCM alirapara
MaTEMATUYCCKOIO aHalln3a, IMPUMCHATH IIPOU3BOAHYIO IIPU
pPEIICHUN 3aJa4

Ha JIBIDKEHUE; pelaTh NPaKTUKO-OpPUEHTUPOBAHHBIC 33/1a4H
Ha HanOOoJIbIIME ¥ HAMMEHBIINE 3HAYCHHS, Ha HaXO0XKICHHE
IyTH, CKOPOCTH U YCKOPEHHUS;

[1PGS5. YMeHue omnepupoBaTh MOHATUSIMH: palliOHAIbHAS
¢GyHKIMSA, MOKazareiabHas (QyHKUUS, CTENeHHas (PyHKUHA,
norapudmuueckas byHKIHS, TPUTOHOMETPHUECKUE
byHk1MKM, obpaTHbie (YHKIMH;, YMEHHE CTPOUTH Trpaduku
U3YYECHHBIX  (PYHKIIHH, rpaduku  mpu
M3YYEHUHU MPOLIECCOB U 3aBUCUMOCTEH, IPU PEIICHUHU 3a]1a4

HCIIOJIB30BAThb

U3 IpYruX y4eOHBIX ITPEIMETOB U 33]1a4 U3 PEaJIbHOM JKU3HH;
BbIpaXkaTh OpMyJIaMH 3aBUCUMOCTH MEX/1Y BEJIMYUHAMU;
[TP66. YMeHue pemath TEKCTOBBIE 3a/1a4M Pa3HbIX TUIIOB (B
TOM YHCJ€ Ha MPOLEHTHI, AOJIM M YacTH, Ha JBH)KEHUE,
palboTy, CTOMMOCTb TOBapoOB M YCIIYT, HAJIOTH, 33Ja4d W3
o0nacTu yrnpaBieHHs TUYHBIMU U CEMEHHBIMU (PMHAHCAMH);
COCTaBIISITh BBIPAXKECHUS, YpPaBHEHHs, HEPAaBEHCTBA M HX
CUCTEMBI 10 YCIIOBHIO 3aJaud, MCCIEAOBATH IOJyYEHHOE
peleHre U OLEHUBATh MPaBAONOJ00OHOCTh PE3YIbTATOB;
[TP68. YMmenue onepupoBaTh MOHATUSIMHE: CIIYIaWHBIA OTBIT
U CIIy4aitHOoe COOBITHE, BEPOSTHOCTh CIIYYalHOTO COOBITHS,
YMEHHE BBIYUCISTH

BEPOATHOCTL C€ HCIIOJB30BAHHUEM

rpaduyecKux METOAOB; MPUMEHATH (HOPMYIIbI CIIOXKEHUS U
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YMHOXXEHHUSI BEPOSATHOCTEH, KOMOMHATOpHBIE (AKTBI |
dbopMynbl MpU pEHICHUH 33a7ay; OLEHHBATH BEPOSTHOCTH
pealIbHbIX COOBITHI; 3HAKOMCTBO
CO CITy4YailHBIMH BEeIMYMHAMU; YMEHHE IPUBOTUTH TPUMEPHI
MPOSIBIICHUSI 3aKOHAa OOJBIIMX YHCET B MNPHUPOAHBIX
1 OOIIECTBEHHBIX SBJICHUSX;

ITPG9. YMmenue omepupoBaTh MOHATHUSAMH: TOUYKA, MpsSMas,

IIJIOCKOCTb, MIPOCTPAHCTBO, JBYTPaHHBII yro,
CKPEIIUBAIOIINECS MpsiMBIE, napajuieIbHOCTh u
MEePIEHIUKYISIPHOCTD MIPSIMBIX

U IJIOCKOCTEM, YrOJl MEXAY IPSAMBIMH, YTOJI MEKIY MPAMOU
U TUIOCKOCTBIO, YTOJI MEXAY MJIOCKOCTSIMU, PACCTOSIHUE OT
TOYKHU

JI0 TUIOCKOCTH, PAacCTOSHUE MEXIY NPSMbIMHU, PACCTOSHUE
MEX]Y IIOCKOCTSIMU; YMEHHE UCIIOJIb30BaTh MIPU PEIICHUH
3ajja4 U3y4eHHbIe (PaKThl U TEOPEMBI INIAHUMETPUU; YMEHHE
OILICHUBATh pa3Mephbl 00BEKTOB OKPYKAIOIIETO MUPA;
I1P610. YmeHnue onepupoBarh MOHATUSMU: MHOTOTPaHHHUK,
CeueHre MHOTOTPaHHMKA, KyO, TMapaulelienuIie]], mpu3ma,
nupamMuia, GuUrypa M TOBEPXHOCTh BpAIlEHUS, IHIMHJD,
KOHYC, 111ap, chepa, ceueHus (Gurypsl BpalleHus, IIOCKOCTb,
Kacatomasicsi  chepbl, IMIUMHApPA, KOHYyca, IUIOIAdb
MOBEPXHOCTU THPAMU[BI, MPHU3MBI, KOHYCa, LWJIMHAPA,
wiomanas  cpepbl, 00beM  Kyba, HPSIMOYTOJBHOTO
napaieNenumnena, MupaMubl, IPU3MBbI, WIKHAPA, KOHYCa,
mapa; yMeHHe n300pakaTh MHOTOTPaHHUKH
Y TTIOBEPXHOCTH BPAIICHHSI, HX CEYEHUS OT PYKH, C TIOMOIIBIO
YEpTESIKHBIX HMHCTPYMEHTOB U OJIEKTPOHHBIX CPEJCTB;
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YMEHME paclio3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
pacrno3HaBaTh [IPaBUIIbHBIE MHOI'OIPaHHUKY;

IIP611 VYMeHue omnepupoBaTh TMOHATHUSAMHU: JBUKECHHE
B TPOCTPAHCTBE, NOAOOHBIE (UTYpPBI B TPOCTPAHCTBE,;
UCMOJIb30BaTh OTHOUIEHUE IUIOLAa/el IOBEPXHOCTEH U
00beMOB MMOJOOHBIX (GUTYD MPU PEIICHUH 33]1aY;

[IP612. YMeHHE BBIYUCIATH T€OMETPUUYCCKHUE BEITUYMHBI
(nmuHa, yroj, IJIomanab, 00bEM, IJIOMIAAb MOBEPXHOCTH),
UCTIONB3Ys U3y4eHHbIE (DOPMYJITBI U METOIBI;

I1P613. YMeHue onepupoBaTh MOHATUAMU: MPSIMOYTOJIbHAS
CUCTEMa  KOOpAMHAT, KOOPJAMHATBl TOYKH, BEKTOD,
KOOpJMHATBhl BEKTOPA, CKaJISpPHOE IPOU3BEJIECHUE, YIOJ
MEXJY BEKTOpaMH, CyYMMa BEKTOpOB, IPOM3BEAECHUE
BEKTOpa Ha YMCJIO; HAaXOJUTh C IIOMOIIBIO H3YYEHHBIX
dbopMy1 KOOpPAMHATBI CEPEeIUHbI OTpPE3Ka, pacCTOSIHHUE
MEXy ABYMS TOUKAMU;

[1P614. YMmenue BbIOMpaTh MOAXOASIINN U3YUEHHBIN METO/
JUIsL pellleHus 3aJauyd, pacro3HaBaTh MAaTeMaTHYECKHe
(bakTbI

¥ MaTeMaTU4YeCKHe MOJIETN B IPUPOJIHBIX U OOIIECTBEHHBIX
ABJICHUSX, B HCKYCCTBE;, yMEHHE IPHUBOIUTH IPUMEPHI
MaTE€MaTUYeCKUX OTKPBITUA POCCUHUCKOW U MHPOBOU
MaTEMaTHUYECKON HayKN

[IK 1.2. IlpumeHATH HOPMBI
npaBa Jid pEUIEHUs 3a4ay B
MpodeCcCHOHATBHON

e TeNIbHOCTH

B oOnactu TpyAOBOTO BOCIHUTAHUS: - TOTOBHOCTH K
Tpyay, OCO3HAHHE IICHHOCTH MacTepCTBa,
TPYIOTIO0HE; - TOTOBHOCTh K aKTUBHOM JIEATEIHLHOCTH|
TEeXHOJIOTMYECKOM M COIMAJIbHOM HAaIpaBJIECHHOCTH,
CIIOCOOHOCTh ~ WHMIIMMPOBATh,  IUIAHUPOBATH |

-IBJICHMSIX, B MCKYCCTBE; YMEHUE NPUBOAUTH IPHUMEPHI

'YMeHnue BBI6I/IpaTB HOI[XOI[HH_[I/Iﬁ H3y‘leHHLII>i METOA OJIA
[PEIICHUA 3aJladr, PAaCIIO3HAaBATb MATCMATHYCCKUC q)aKTI)I 41
MaTEMATUUCCKUE MOJACIU B IMPUPOJHBIX H O6H1€CTB€HHI)IX

MaT€MAaTHYECKUX  OTKPBITHM  POCCHUICKOM UM MHPOBOH

CAMOCTOATCIIBHO BBIIIOJIHATE TAKYHO ACATCIIBHOCTD,

-MaTeMaTH4eCKOM HAayKHn

21



MHTEpeC K pa3iuyHbiM chepaM npodecCHOHATbHOM
NEesTEIbHOCTH, YMEHUE COBEPIIATh OCO3HAHHBIN BBIOOD)
Oymymie mpodeccuu M pearn30BbIBaTh COOCTBEHHEBIC
PKU3HCHHBIC IIJIAHBI;, - TOTOBHOCTH H CHOCO6HOCTB K
00pa30BaHUIO M CaMOOOPA30BaHHIO HA MPOTSHKCHHH
Bceil Jku3HM, B 001acTM [EHHOCTH HAYYHOTO
[O3HaHWs: - C(HOPMHUPOBAHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS]
HayKl U OOLIECTBEHHOW IMPAKTUKU. OCHOBAHHOI'O HA
Manore KyJbTyp, CIHOCOOCTBYIOIIETO OCO3HAHHUIQ
CBOETr0 MECTa B MOJHMKYJIBTYPHOM MHUPE; - OCO3HAHHE
IICHHOCTU Haquoﬁ ACATCIIbHOCTH, TOTOBHOCTH
OCYIIECTBIIATh MPOEKTHYIO M HCCIIEI0BATEIbCKYIO
NesITeIbHOCTh MHIMBHTYyaIbHO U B Tpynie OBiajeHue
YHUBEPCATbHBIMA ~ y4COHBIMH  [MO3HABATCIHLHBIMHU
NEHCTBUSAMHU: - OCYIICCTBIIATH II€JICHAIPABICHHBIMH
[OMCK TEepeHoca CPeACTB M CIOCOOOB JIEHCTBUS B
NpodeCcCHOHATIBHYIO Cpelly; - YMETh IEPEHOCHUTH
3HAHUS B MMO3HABATEIBHYIO M MPAKTUUYECKYIO 00JIacTH
PKU3HCACATCIbHOCTH, - YMETh UMHTCTPUPOBATH 3HAHUSA

Bnanenue Merogamu 10Ka3aTenbCTB, aIrOPUTMaMU PEIICHHUST
Bamady; yMeHue (HOpMYJIHpPOBATH OIPEACICHHS, AKCHOMBI H
TEOpEeMbl, MPUMEHATh HX, MPOBOJAUTH JIOKA3aTeJIbHbIC
[pacCyX/1I€HUsI B X0JI€ PELICHMs 3a/1a4;

13 Pa3HbIX NPEAMETHBIX 00acTel.
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2. CTpyKTypa U copep:xkaHue 001e00pa30oBaTeJIbHON U CIUTINHbI

2.1. O0beM JUCHUILINHBI U BBl y4e0HOH padoThI

MPUKJIAJTHOT0 MOIYJIfA)

Buna yueOHoii padoThl Oo0bem B
yacax

O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 232
OcHoBHOe cojiep:KaHue 198

B T.Y.

TEOpETHYECKOe 00yUeHne 156
1abopaTOpHBIE U IPAKTUYECKUE 3aHATHUS 42
IIpodeccnoHaTbHO OPHEHTHPOBAHHOE CO/Iep:KaHue (Coep:KaHNe 34

IMpomexyTounas arrectamus (auddepeHIMPOBaHHBIN 3a4eT)
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2.2. TemaTn4yeckni IJIAH U COJEePKAHME JUCHUIIIMHBI

HaumeHoBaHue pa3jeioB Coaepxxanue yueOHOro MaTreprasia (0CHOBHOE U NPOo¢ecCHOHAIBHO O6bem | Popmupyembie
U TeM OpPMEHTHPOBAaHHOE), JIA00PATOPHbIE U MPAKTHYECKHE 3aHATUS YacoB | KOMIETeHIHH
1 2 3 4
OcHOBHOe coiep:KaHue

Paznean 1. [loBTOpeHHne Kypca MATEMATHKU OCHOBHOM LIKOJIBI 18

Tema 1.1. Copepxanne yaeOHOT0 MaTepuana 2

Henps n 3amaun maremaTuky | Llens u 3aqaun MaTeMaTUKU MIPH OCBOCHUH CIIEIIMATILHOCTH. ba3oBbie 3HAHUS U yMEHUS

npu OCBOEHHUH | IO MaTeMaTuke B MPOGECCHOHANBHON U B MOBCEAHEBHOW A€ATeIbHOCTH. MHOXKECTBO,

CHELHUaTbHOCTH. olepaluu HaJl MHoXecTBaMu. Jluarpammsl Ditnepa—Benna. Mcnons3oBaHue TEOPETUKO-

MHoxecTBa 1 JIOTHKA MHOXKECTBEHHOI'O anmapara JJisi OINKCaHHWs peajbHbIX IPOLECCOB M SIBIEHUH B
npoeCCUOHATILHON JEeATEAbHOCTH, IPU PEHIeHWH 3aJad M3 JAPYrMX JUCLHUIUIMH.
Omnpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO OK 01,

Tema 1.2. Copepxanue yueOHOro MaTepuaia 2 OK 02,

Yycaa ¥ BEIYUCIICHUS Harypanenble u nenble yucna. [IpusHaku AeIMMOCTH LENbIX 4ucell. PanuoHanbHbIE OK 03,
yrcia. OOBIKHOBEHHBIE U AECATUYHBIE JPOOH, MPOLIEHTHI, 0ECKOHEUHbIE TEPHOANYECKHE OK 04,
apoOu. ApudmeTnyeckue OIepalud ¢ PALUMOHAIBHBIMHM YHCIAMHU, NPeoOpa3oBaHMs OK 05,
YHUCIIOBBIX BbIpaXKeHUH. [leiicTBUTeNbHBIE uncia. PanmoHanbHble M MppalnvoHaIbHbIE OK 06
yucia. Apudmernueckue omnepanuu ¢ JAeWCTBUTENbHBIMU uuciaMu. [IpuOmmkéHHbIe OK 07
BBIYMCIICHMS, IPABUIIA OKPYTJICHUS, IPUKUKA U OLIEHKA pe3ysbTaTa BBIYNCICHUN I[IK 1.2

Tema 1.3 Coneprxkanne yueOHOT0 MaTepuana 4

Toxnecrsa u | ToxxnecTBa W TOXKJAECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb YpaBHEHUS.

TOXKIECTBEHHBIE HepaBeHcTBO, pemienue HepaBeHCTBA. MeToJ] MHTepBajioB. Pemienue neibix U ApoOHO-

npeoOpa3oBaHusl. palMoHaNbHBIX ypaBHEHUH M HepaBeHCTB. [IpuMeHeHHe ypaBHEHUH W HEPAaBEHCTB K

VYpaBHeHUs pELICHUIO MAaTeMAaTHYEeCKUX 3a/1a4 U 33/1a4 U3 pa3IMYHbIX 001acTeil HayKH U peanbHOi

" HCPABCHCTBA

#u3HU. CUCTEMBI U COBOKYITHOCTH PallMOHAJIBHBIX YPAaBHEHHUI U HEepaBeHCTB. CUCTEMBI
JINHEMHBIX ypaBHEHUU. Pelienne nmpukiagHbIX 3a/1ad ¢ MOMOIIBI0 CHCTEMBI JTUHEMHBIX
YpaBHEHUU
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Tema 1.4. IIpodeccnonanbHO OpHEHTHPOBAHHOE CoOAep:KaHUe (coAeprkaHHe IPUKJIATIHOIO 4
[IpouieHTHBIE  BBIYMCICHUS | MOMYJIfA)
B npodeccuoHanbHbIX | [IpuMeneHne aApoOeil ¥ MPOICHTOB sl PEUICHHs NPUKIATHBIX 3a1ad M3 Pa3HYHBIX
3aa4ax oTpacied 3HaHMM U peanbHON JkW3HU. [IpuONMKEHHBIE BBIUMCIEHUS, IpaBUIIA
OKpYIJIEHUS, NPUKUAKA M OLEHKa pe3ysbTaTa BbIYMCIEHUN. PasHble crnocoOsbl
BBIUUCIICHUS] TPOLEHTOB. IIponeHTHBIe BbIYMCIEHUS B NPOQECCHOHAIBHBIX 3a/ayax.
IIpuMmeHeHne ypaBHEHU U HEPABEHCTB K PELICHUIO MATEMaTUYECKUX 3ajad M 3a1ad U3
pa3nuyHbIX 001acTeil HAYKH U PEeaNbHOM KU3HU
Tema 1.5. Coneprxanue yueOHOro Matepuania 2
IlocienoBaTenbHOCTH IlocnenoBaTenbHOCTH, CIOCOOBI 3amaHdsl  mociegoBaTeilbHOCTEH. MOHOTOHHBIE
U IIPOTPECCUU 1oCcJe10BaTeNbHOCTH. ApudmMeTrueckas U reomerpuyeckas nporpeccu. beckonedno
yOpIBaromasi reomerpuueckass —mporpeccus. Cymma OeckoHe4YHO — yObIBaroliei
reoMeTpuueckoil mnporpeccur. @opMysa CIOXKHBIX IpoueHToB. Mcnosb3oBaHue
IIPOrPECCUU JIs PELIEHUS PEAJIbHBIX 3a/1a4 PUKJIAJHOTO XapaKTepa
Tema 1.6. Coneprxkanue yueOHOro Marepuania 4
@yHKIMM U TpaduKu @ynkus, criocoOs 3ananus Gpynkuuu. ['paduk Gpynxmm. B3anmuao oOpatHbeie QyHKIINH.
Ob6mnacTh onpeneneHust U MHOKeCTBO 3HaueHui ¢pyHkuuu. Hynu ¢pynkmun. [IpomexyTtku
3HAKOIOCTOSHCTBA. YETHBIE U HEUETHBIE (PYHKIIUH
Pa3nes 2. Crenenn u kopau. CTeneHHasi, NOKa3aTeJibHasi H JJorapupmuyeckas pyHKouu 42
Tema 2.1. Coneprxanue yueOHOro MaTepuasa 4
ApudmeTnueckuiit KopeHb ApudmeTrueckuii KOpeHb HaTypalbHOM cTeneHu. JlelcTBus ¢ apupMeTHYeCKUMHU OK 01,
N—oii cTeneHwu. KOPHSIMH N—OM CTETEHH. OK 02,
Tema 2.2 Coneprxanne yueOHOT0 MaTepuania 4 OK 03,
Crenenn. CTaHIlapTHaSI CremneHs ¢ IENBIM MOKa3aTelIeEM. CTaHI[apTHaSI (I)OpMa 3allMCU JEeHUCTBUTEIBHOTO YHCIIA. OK 05,
dbopma 3amucu Hcnonb3oBanue moaxofsmied (HOpMbl 3aIUCH JIEHCTBUTENBHBIX YHCEN TS PeIeHHs OK 06,
NENCTBUTENLHOTO Yncia IIPAKTUYECKUX 3a/1a4 U [IPEJICTaBICHUS JaHHbIX. CTETIEHb C palliOHAIBHBIM IIOKa3aTEJIEM. OK 07
CpoiictBa creneHu. [IpeoOpa3oBaHue BBIPAXKEHHUH, COAEPXKALNIMX CTENECHH C IIK 1.2
paloHaIbHBIM ITOKa3aTelIeM
Coneprxanne y4eOHOTO MaTeprana 2
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Tema 2.3.
Crenennast GpyHKIUSA

CrenenHast pyHKIHS C HATypalIbHBIM H IEJBIM TOKa3zareneMm. EE cBoiicTBa u rpaduxk.
CBoiicTBa U rpaduk KOpHS N-0i CTENEHN

Tema 2.4. Uppaunonaneueie | Comepkanue yaeOHOT0 MaTepuana 6
YpaBHEHHUs U HEpaBeHCTBAa | Pemienue uppalnoHalbHBIX YPaBHEHUN 1 HEPABEHCTB
Tema 2.5. Ilokazarenbnblie | Comeprkanue yueOHOTO MaTepraia 6
ypaBHEHHUS U HEpaBeHCTBA | [lokazarenbHble ypaBHEHUS U HEPABEHCTBA
Tema 2.6. Copepxanne yaeOHOT0 MaTepuana 6
Jlorapu¢m uncna. Coiictsa | Jlorapupm uucna. JlecaTuuHble W HaTypajibHble Jjorapudmel. IIpeodpasoBanue
JorapugpmMoB BBIPXEHUI, COIepIKALIUX JTOTapr(PMbI
Tema 2.7. IlokazarenpHas | Comep:xaHue yueOHOTO MaTepuana 8
u norapupmuueckas | [TokazarenpHas W jgorapudmuueckas (YHKIHH, WX CBOMCTBA M IpadUKH.
byHKIIUY, ypaBHeHus, | JlorapudmMuyeckre ypaBHEHHS 1 HEpaBEHCTBA
HEPaBEHCTBA
Tema 2.8. IIpodeccnoHalbHO OPUHEHTHPOBAHHOE COAEpP:KAHMEe (COoAep:KaHHe IPHUKJIAJIHOIO 4
Jlorapudmel B mpupoie MOLYJIs1)
U TEXHUKE [Ipumenenue norapudma. Mctopus pazputus marematuku. Jlorapudmudeckas crnupaib
B npupone. Ee maremaruueckue cBoiictBa. Mcmonp3oBaHue rpadukoB QpyHKOMA ams
HCCIIEIOBAaHMS ITPOLIECCOB M 3aBUCUMOCTEH, KOTOpPbIE BOSHUKAIOT MIPU PELLICHUH 33]a4 U3
pa3nuyHbIX 001acTell HayKU U peaIbHOM KU3HU
Tema 2.9. Coneprxkanne yueOHOT0 MaTepuana 2
[IpuMeHeHne ypaBHEHUH, Hcnonb3oBanue rpa@ukoB (GyHKUIUN JUIsl pEelIEHUS YpaBHEHUN M JIMHEHHBIX CHCTEM.
CUCTEM U HEPABEHCTB [IpuMeHeHHe ypaBHEHUH, CUCTEM M HEPABEHCTB K PELICHUIO MAaTEMAaTUYECKHUX 337134 U
K PEILIEHUIO 3314 3aJ1a4 U3 pa3IUYHbIX 00JacTel HAYKU M peabHOU YKU3HU
Pa3nes 3 IIpsimble M JIOCKOCTH B POCTPaHcTBe. KOOpAMHATBI M BEKTOPBI B IPOCTPAHCTBE 30 OK 01,
Tema 3.1. Coneprxanne y4eOHOTO MaTepurana 4 OK 02,
[ToBropenne mnnanuMerpuu. | OcHoBHBIE (GUTYpBI, GakTel W TeopeMbl IutaHuMeTpuu. OCHOBHBIE —TOHSTHS OK 03,
OcHOBHBIE IIOHATHA | cTepeoMeTpud.  Touka, TmpsMas, IJIOCKOCTh, MpocTpaHcTBO.  [lonsATne 00 OK 05,
CTepEeOMETpUN aKCHOMAaTUYECKOM MOCTPOEHUU CTEPEOMETPUU: aKCUOMBI CTEPEOMETPUH U CIEICTBUS U3 OK 07
HUX K 1.2
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Tema 3.2.

[IpsimMble U TUIOCKOCTH

B IIPOCTPAHCTBE.
[TapamienbHOCT  NPSIMBIX,
OpsIMOM ¥ IIOCKOCTH,
IIJIOCKOCTEH

Conepxkanue y4eOHOro MaTepHuaia

B3anMHOe pacnosioxkeHue IPSAMBIX B IIPOCTPAHCTBE: NIEPECEKAIOIIMNECS, TapAJLIIEIbHBIE U
CKpeuuBaromuecs npsamele. [lapamiensHOCTh NPAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE:
IapajuleJIbHble  MpsMBIE B IPOCTPAHCTBE, IMApPALIEIBHOCTh  TPEX  MNPSMBIX,
[IapAJUIEIBHOCTD NPSAMOM M IJIOCKOCTH. YTJIBI C COHAIIPaBICHHBIMH CTOPOHAMH, YIrOJ
MEXNYy MpsAMBIMM B HPOCTpaHCTBe. [lapainenbHOCTh IIOCKOCTEH: IapaliesIbHbIE
IUIOCKOCTH, CBOMCTBA MapajuleNbHbIX ILIOCKOcTed. [Ipocrelimmne NpocTpaHCTBEHHBIE
(burypsl Ha MIIOCKOCTH: TETPadap, KyO, mapauiesenures, HOCTPOCHUE CeUCHHH

Tema 3.3.
[IepneHUKYISAPHOCTH
MPSIMBIX

M IIJIOCKOCTEH

Coneprxanue yueOHOro Matepuania

[lepneHquKyIsIpHOCTE MPSIMOM M TUIOCKOCTH: TEPHEHAMKYJIAPHBIE TMPSIMBIE B
MIPOCTPAHCTBE, MpsAMbIE MapajielbHble U MEPIEHANKYISPHbIE K IUIOCKOCTH, MPU3HAK
MEPIEeHIUKYIIPHOCTA MPSMOIM U IIOCKOCTH, T€OpeMa O MPsIMOW MepreHANKYISIPHON
TJIOCKOCTH

Tema 3.4.
Vsl MeXAy NPSIMBIMU
U TUTOCKOCTIMU

Copep:xanue yueOHOT0o MaTepuana

Yribel B NPOCTPAHCTBE: YroJdl MEXAY NPSIMOM M IUIOCKOCTBIO, JBYI'PAHHBIA YIoOJI,
JIMHEWHBIN yTOJ1 ABYTPAHHOIO yruia. lIepreniuKyisap 1 HaKJIOHHBIE: PACCTOSIHUE OT TOUYKHU
710 TJIOCKOCTH, PacCTOSTHUE OT MPSAMOM /10 IIIOCKOCTH, MPOEKIUs (PUTyphl HA MIIOCKOCTb.
[lepneHIUKYIAPHOCTE IIIOCKOCTEN: NMPU3HAK MEPIEHIUKYIAPHOCTH JBYX IIIIOCKOCTEH.
TeopeMa 0 TpEX nepHeHAUKYIIApax

Tema 3.5.
Koopaunatsl U BEKTOPBI
B IIPOCTPAHCTBE

Copepxanue yueOHOTO MaTepuana

Bexktop Ha miockoctu M B mpoctpaHcTBe. ClOKEHHE U BBIYMTAHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. PasnoxkeHue BekTOopa MO TPEM HEKOMIUIaHAPHBIM
BekTopaM. lIpaBmino mapamienenunena. Pemienue 3amad, CBSA3aHHBIX C IIPUMEHEHHEM
IIpaBUJl ACUCTBUI ¢ BeKTOpaMH. [IpsMoyronpHas cucreMa KOOpAMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa. IIpocreiimue 3agaun B KOOpAUHATaX. YTOJI MEXIY BEKTOPaMHU.
CkansipHOE€ TIpOMU3BEACHHUE BEKTOPOB. DBplunciieHHe yrioB MeXAy MNpsSMBIMH H
IJ10CKOCTAMU. KOOpIMHATHO-BEKTOPHBIN METOJ MPU PELIEHUH T'€OMETPUUECKHX 3aa4

Tema 3.6.
[IpsiMbIe ¥ TUIOCKOCTH

IIpodeccnonaibHO OpEHTHPOBAHHOE COJePKaHUE (COIePKAHNE TPUKIIATHOTO
MO/1YJIfA)
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B IMIPAKTUYCCKHUX 3aJladax

PacrnionoxeHne npsMbIX U IUIOCKOCTEM B OKpYyXarolleM Mupe (Ipupojie, UCKYCCTBE,
apXUTEKTYype, TEXHUKE). PellieHne npakTuKo-OpueHTUPOBAHHBIX 3a7a4

Tewma 3.7. Copepxanne yaeOHOT0 MaTepuana 2
Pemenue 3anau. [Ipsmbie Pemenue 3a1ay Ha HAXOKIEHNE T€OMETPHUUECKHUX BEJIMUMH C UCTIOJIb30BaHUEM arrapaTa
Y IUIOCKOCTH, KOOPAUHATEl | BEKTOPHOM aJIreOphI
U BEKTOP
Pa3znea 4. OcHoBbI TPpUTrOHOMeTPUHU. TpUroHomerpuyeckne GyHKIUM 26
Tema 4.1. Copepxanne yaeOHOT0 MaTepuana 6
OCHOBBI TPUTOHOMETPUHU CuHyC, KOCUHYC U TaHI'€HC YHMCJIOBOI'O apryMeHTa. ApKCUHYC, apKKOCUHYC, ApKTaHI'€HC

YHCJIOBOTO apryMeHra. Tpuronomerpuueckas OKPY’KHOCTBb, olpezesieHue

TPUTOHOMETPUYECKHUX (YHKIIHI YUCIOBOTO apryMeHTa
Tema 4.2. Ocnosuble | Conepxanue yueOHOro MaTepualia 6
TPUTOHOMETPHYECKHE [IpeoOpa3oBanue TPUTOHOMETPHUECKUX BBIpaKeHUH. OCHOBHBIE TPHUTOHOMETPHUYECKHUE
TOX/IECTBA (hopMyITBI
Tema 4.3. Coneprxkanue yueOHOro Matepuania 4
Tpuronomerpuyeckue Oyukuus. [lepuonnueckue ¢pynkuu. Tpuronomerpuyeckue GyHKINU, UX CBOMCTBA U
(GyHKIMM, HMX CBOWCTBA U | rpaduku

OK 01,

rpaduxu OK 02,
Tema 4.4. Copepxanue yueOHOTO MaTepuana 6 OK 03
Tpuronomerpuueckue Pemrenne  TpuroHomerpuueckux — ypaBHeHMil.  [IpuMepel  TPUTOHOMETPHUYECKHUX OK 0 4:
YPaBHEHMS U HEPABCHCTBA | HEPABEHCTB OK 05,
Tema 4.5. IIpoeccnoHa/IbHO OPHEHTHPOBAHHOE COAEPKAHHME (COAepKaHUE IPHUKIATHOIO 2 OK 06,
Hcnonp3oBanue MOYJ151) K 1.2
TPUTOHOMETPHUH IIpoBeneHne MpakTUYECKUX pacyeToB Mo (opMmyinaM TpUroHoMeTpuu. Mcmosb3oBaHue
B IIPO(EeCCHOHANIBHOM cepe | rpaduKoB PYHKIUIT I HCCIIEA0BAHKS TPOLIECCOB M 3aBUCUMOCTEH, KOTOPBIE BOZHHKAIOT

IIPU PEUICHNH 33124 U3 IPYTUX YUeOHbIX AUCHUIUIMH U PeaIbHOM KU3HU
Tewma 4.6. Coneprxanne yueOHOTO MaTepuana 2
Pemenue 3a1a4 | Tpuronomerpudeckue QyHKINUU, TOXKAECTBA U ypPaBHEHUS
TPUTOHOMETPHUHU
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Pa3znen S. MHOrorpaHHHMKH M TeJjla BpalleHHUs 34

Tema 5.1. Copepxxanne yaeOHOT0 MaTepuana 8

MHororpaHHuKu IloHsATHE MHOIOrpaHHMKA, OCHOBHBIE 3JIEMEHTBHl MHOIOI'PDAHHMKA, BBIIYKIbIE H
HEBBIIYKJIbIE MHOTOTPAHHMKY; pa3BEPTKa MHOrorpaHHuka. [Ipusma: n-yronpHas npusma;
IpaHd M OCHOBaHMs MPHU3MBbI; IpsMas W HAKJIOHHAs HpPU3MbI; OOKOBas U IOJHAs
[IOBEPXHOCTb Npu3Mbl. [lapamnenenunes, NOpsSMOYTOJBHBINA MAapaJLICNICHIUINIE] U €ro
cBoiicTBa. [Tupamuza: n-yroiapHasi mupaMuaa, TpaHu ¥ OCHOBAaHUE UPaMU/ibl; O0KOBas U
II0JIHAsl IOBEPXHOCTh IMpPAaMMJIbl; MpaBUIbHAs M YCEUYEHHAs NHUpaMUAA. DJIEMEHTHI
NPU3MBI M TTUPaMUbl. BBIUKCIIEHHE 3J1€MEHTOB MHOTOTPAaHHHUKOB: pEOpa, AMaroHaiu,
YTJIBI

Tema 5.2. Coneprxanue yueOHOro MaTepuasa 6

ITpaBuiibHBIE IIpaBuiibHBIE MHOTOTPAHHMKM: IIOHATHE IPaBWJIBHOIO MHOIOTPaHHMKA; IIPABHJIBHAS

MHOTOTPaHHMKH. IIpU3Ma U IpaBWIbHAs NUPAMM/A; NIPaBUIbHAS TPEYroJbHas MUPAMMUIA U MTPaBUIIBHBIN

[Tnomane IIOBEPXHOCTH | TeTpadp; KyO. [IpencTaBienue o npaBUiIbHBIX MHOTOTPAHHUKAX: OKTa3p, AOACKa’p U

MHOT'OI'DAaHHUKOB ukocayap u ap. Cedenus npusmbl U nupamuabl. [lnomans O0OKOBOM NOBEpXHOCTU U
IIOJIHOM MOBEPXHOCTU MNPSAMOM MPU3MBI, IUIOIIAJb OCHOBAHUN, TeopemMa O OOKOBOMA
MOBEPXHOCTU TMpsiMOM Tpu3Mbl. [lnomaas OOKOBOM IMOBEPXHOCTHM U TOBEPXHOCTH
MpaBWIbHOM NHpPaMU[bl, TEOpeMa O IJIOMAAX OOKOBOM IOBEPXHOCTH YCEUEHHOM
MIAPAMMIBI

Tema 5.3. Coneprxanue yueOHOro MaTepuasa 8

Tena Bpamenus

[unuaapudeckas MOBEPXHOCTh, 00Opa3ymoollue IUIHMHIPHYECKONH TMOBEPXHOCTH, OCh
III/IJIHH)IPH‘IGCKOﬁ ITOBCPXHOCTH. LII/IJ'II/IHJIp: OCHOBaHHUSI W OOKOBas IMOBEPXHOCTD,
oOpasyromias ¥ OCb, IUIOHMAAhL OOKOBOM U TIONHOW ToBepXHOCTH. KonHmueckas
MMOBEPXHOCTh, O0pa3ymoIne KOHUYECKOH TOBEPXHOCTH, OCh W BEPIIMHA KOHHYECKOMN
noBepxHOCcTH. KOHYC: OCHOBaHME | BepIIMHA, 00pa3yIoIias u 0Ch, TUIOMIAh OOKOBOW H
MIOJIHOM MOBEPXHOCTHU. Y CEUE€HHBIN KOHYC: 00pa3yroIIre U BRICOTa, OCHOBAHHS U OOKOBast
noBepxHOCTh. Cdepa U map: UeHTp, paauyc, TUaMeTp, TUIOMIalb MOBEPXHOCTU C(hHEpHl.
BzaumHoe pacmonoxenue cdepbl M IUIOCKOCTH, KacaTelbHas IIOCKOCTh K cdepe,

OK 01,
OK 02,
OK 05,
OK 06
OK 07
K 1.2
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wiomaab cdepsl. M3o0paskeHne Ten BpalleHUs: Ha IUIOCKOCTH. Pa3BépTka muwimHapa u

KOHyca
Tema 5.4. Copepxanne yaeOHOT0 MaTepuana 6
O0BembI u mnowmwany | [Tousarue o6 00bEMe Tena B mpocTpaHcTBe. OCHOBHBIE CBOMCTBA 00BbEMOB Teil. Teopema
IIOBEPXHOCTEH TEIl 00 00bEMeE NPSAMOYTOJILHOIO Napaljiesienunea U CIeCTBUS U3 He€. 00beM MUpaMubl 1
npu3mbl. O0BEM LMIMHIpA, KoHyca. O0BEM 1mapa u miomans chepsl. IlogobHble Tena B
npoctpaHcTBe. COOTHOLIEHUST MEXY IIIOMIAIMH IOBEPXHOCTEH, 00BEMaMU OJ0O0HBIX
ten. CeueHuss LWIMHIpa (MApajuIeIbHO M MEPHEHAMKYISIPHO OCH), CEYEHHsS KOHYyca
(mapanyenbHOE OCHOBAaHUIO M IMPOXOASIIEE Yepe3 BEpLIMHY), CEUeHus Iapa.
MHororpaHHiK, ONMMCAaHHBIA OKOJIO cdephl; cdepa, BMcaHHAss B MHOTOTPAHHUK WJIH B
TEJI0 BpallleHus
Tema 5.5. IIpodeccnonasibHO OPHEHTHPOBAHHOE COAepP:KaHMEe (COAep:KaHHe TPHUKJIAJTHOTO 4
JIBuKeHME B IPOCTPAHCTBE. | MOAYJIA)
Ceuennss u xoMmOuHanuu | CHMMETpHUSI B MPOCTPAHCTBE: CUMMETPHS OTHOCHTEIBHO TOYKH, MPSIMOM, IIOCKOCTH.
IPOCTPAHCTBEHHBIX QUIYp | DIeMEHThl ~ CUMMETPUM B  NHpPaMUAaX,  MapajuielieluIeaX,  MPaBUIbHBIX
B npo(ecCHOHANBHBIX | MHOTOrpaHHHKaX. CHUMMETPHsI B IPUPOJIC, APXUTEKTYPE, TEXHUKE, B OBITY, B IPOdECCHH.
3a7a4ax Hcnons3oBanne ABMKEHUHN B POCTPAHCTBE MPU pelieHuu 3anad. Iloctpoenne cedennii
MHOTOTPaHHUKOB M Ten BpameHus. Meton cnenoB. KomOuHamus Ten BpauieHus U
MHOTOIpaHHHUKOB. Vcnosibp3oBaHne KOMOMHAIMA MHOTOIPDAaHHHKOB M TEJl BpallleHHs B
IIPaKTUKO-OPUEHTUPOBAHHBIX 3a1a4ax
Tema 5.6. Coneprxanue yueOHOro MaTepuasa 2
Pemenune 3a/1a4. | Beiuucienne BenuuMH (IJIMHA, Yyroj, 00beM, MJIOMadb TOBEPXHOCTH) T€OMETPHUUECKHUX
MHororpanHMkM M Tena | puryp, HUCHONB3yd HW3y4eHHble QopMynbl ©  MeToabl. llocTpoeHue cedeHHi
BpallleHus MHOTOTPaHHUKOB METOJIOM CJIEJIOB, BBIMOJIHEHHE (BBIHOCHBIX) IUIOCKUX YepTexed Hu3
PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y
Pa3nea 6. [Ipon3Bognas u nepsoodpasHasi pyHkuuun 50
Tema 6.1. Coneprxanue yueOHOro MaTepuaa 2

[IpoMexyTK MOHOTOHHOCTM (QYHKIMHU. MaKCUMyMbl HW MHUHUMYMBI (QYyHKIUU.

Haubonbiiee u HanMeHblee 3HaUeHNEe (QYHKIIUU Ha TPOMEKYTKE
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MoHoTOHHOCTE u

AKCTPEMYMBI byHKIMN.

Touku 3KCcTpEMyMa

Tema 6.2. Coneprxkanne y4eOHOT0 MaTepuaia 6

ITonsatne  HempepbiBHOCTH | HempepbiBHBIC GyHKIIMK. MeTOT MHTEPBAJIOB IS PEIICHHUS HEPABEHCTB

GyHKIIHH. Mertox

UHTEPBAJIOB

Tema 6.3. Copepxanne yaeOHOT0 MaTepuana 10

[IpounsBoaHasl. [IpousBomnas ¢yHkuuu. [‘eomerpuuecknii M (U3NYECKUH CMBICT TPOU3BOJHOM.

I'eomerpuuecknii u | IlponsBoHbIe 1eMeHTapHBIX QyHKIHA. DOpMyIIbl HAXOKICHUS TPOU3BOIHON CYMMBEI,

dusnaeckuit CMBICJ | IPOM3BENICHUS U YaCTHOTO (pyHKIUH

MPOU3BOTHOM

Tema 6.4. Mounotonnocts | Coaep:xanue yueOHOTo MaTepuana 6

byHKLIUY. Touku | [IpumeHeHre NPOU3BOJHON K HCCIEAOBaHUIO (DYHKIIUI HA MOHOTOHHOCTD U 9KCTPEMYMBI

IKCTpEMyMa

Tewma 6.5. Coneprxanue yueOHOro MaTepuasia 6

HaunOonbmiee u Hanmensiiee | Haxoxaenne HauOOBIIEr0 W HAMMEHBIIETO 3HA4YCHHS (YHKIMM Ha OTpE3Ke.

3HaueHusl QyHKIUU [IpumeHeHre MPOU3BOMHOM JUISl HAXOXKIEHUS HAWIyYLIEro PELICHHS B IPUKIJIATHBIX
3ajjavax, JAJs OnpeesieHusl CKOPOCTH Ipoliecca, 3aJaHHOro (GopMysoi uiu rpadukom

Tema 6.6. Haxoxnenue | [IpogeccuoHATbHO OPHEHTHPOBAHHOE CcoOJepxkaHue (coaepikaHMe NPHUKJIAJTHOTO 6

ONTUMAJILHOTO PE3yJIbTaTa C | MOAYJIs1)

MOMOIIbIO TPOU3BOIHON [Ipuknanuele 3agadyd, B TOM YHCIIE€ COLUAIBHO-DKOHOMUYECKOTO M (U3HUECKOTO
XapakTepa, UX pelieHre CpeiCTBaMi MaTeMaTHUECKOTro aHaJIn3a

Tema 6.7. Coneprxanne yueOHOT0 MaTepuania 6

[lepBooOpa3nas ¢pyHKIMU IlepBooOpasnasi. Tabnuma nepBooOpa3HbIX

Tema 6.8. Coneprxanue yueOHOro MaTepuaa 6

[Imomaaer KpPUBOJIMHEHMHOMN
Tpaneuuu. dopmyna
Herorona — JleiiOauma

WuTerpan, ero reomeTpuyeckuil M (QuU3MYeckuil cMbIci. BpluncieHue uHTErpaia o
dhopmyne HeroTona-Jleitonuma

OK 01,
OK 02,
OK 03,
OK 04,
OK 07
I[IK 1.2
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Tewma 6.9. Copepxanne yaeOHOT0 MaTepuana 2
IIpumenenue npousBoaHoOK | Pemenue 3a1a4 Ha MpUMEHEHNE TPOM3BOIHON U MHTETpaa Il BBIYUCICHUS (PU3HUECKUX
U TIepBO0Opa3HON (GYHKUIMU | BEIMYUH M IUIOIIAIEH
Pa3nen 7. Teopusi BeposiTHOCTEH M CTATUCTHKA 32
Tema 7.1. Coneprxkanne yueOHOT0 MaTepuasia 2
IIpencraBiaeHue faHHBIX [IpencraBnenne JaHHBIX C MOMOILIbIO Tabmui U nuarpamm. CpenHee apugmeTndeckoe,
U onyMcarenbHas CTaTUCTHKA | MeAMaHa, HauOoJblllee M HaWMEHbIIEe 3HAUCHHs, pa3Mmax, AMUCIEPCHUs, CTaHAAapPTHOE
OTKJIOHEHHE YHCIIOBBIX HAOOpOB
Tema 7.2. Coneprxkanue yueOHOro MaTepuania 6
Crnyuvaiinble COOBITHSL. CayuvaiiHbple SKCIIEpUMEHTHI (OIBITHI) U CllyyailHble COOBITHS. DJIEMEHTapHbIE COOBITHS
Onepauun Hajx COOBITUAMM | (MCXO/bI). BeposATHOCTh CIydaiHOrO COOBITHSA. BJIM30CTh YacCTOTBI M BEPOSITHOCTH
coObiTHil. CiyyaiiHble ONBITHI C PAaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH.
BeposiTHOCTH COOBITHI B OIIBITAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMUA COOBITHSIMH.
Onepauuu Haja COOBITHSAMU: IepeceueHue, 00beIMHEHUE, IPOTUBOIOIOKHbBIE COOBITHS.
Huarpammbl  Oiinepa. DopMmyna CIOXKEHHUS BEPOSTHOCTEH. YCIIOBHAs BEPOSITHOCTD.
YMHOKeHue BeposaTHOCTEH. [lepeBo citywailHOro skcnepuMmeHTta. dopMmysna MOJTHOH
BeposiITHOCTH. HezaBucumbie cOOBITUS OK 01, OK 02,
Tema 7.3. IIpodeccnonanbHO OPHEHTHPOBAHHOE COAeCpPKAHUE (COAEpPKAHHE INPHUKJIATIHOIO 8 OK 03,
BeposiTHOCTB MOIYJIs1) OK 04
B npodeccuoHanbHbIX | [lepBuunas 00pabOTKa CTATUCTHYECKMX JaHHBIX. | pauueckoe WX MpeICTaBICHHE. OK 06
3a/1a4ax HaxoxzaeHue cpenHUX XapakTepUCTUK, HaOrogaeMbIX JaHHBIX. OlleHKa BEpOSTHOCTU I[IK 1.2
cOOBITHS B MPOECCHOHATBHON NESTEIbHOCTH, pelIeHHe NMPo(EecCHOHAIBHBIX 33/1a4 Ha
BEPOSITHOCTh  COOBITHSI, TPHUMEHEHHE CTATHCTUYECKHX METOJOB JIJISl PEIICHHS
npodeccuoHanbHbIX 3a7a4
Tema 7.4. Coneprxanue yueOHOro MaTepuasa 4
OnemeHTHl KOMOMHaTOpuku | KomOuHaTOpHOE mMpaBmio ymHokeHus. [lepectanoBku u hakTopuai. Yuciao coyetanuii.
Tpeyronbuuk Ilackans. @opmyna 6unoma HeroToHa
Tema 7.5. Coneprxanne y4eOHOTO MaTeprana 2
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Cepun mociieoBaTeIbHBIX

bunapHbIii ciy4aliHbIi ONBIT (MCHIBITAHUE), yCIIEX U Heynada. HezaBucuMble HCIIBITaHNUS.

UCIIBITAaHUI Cepus He3aBUCUMBIX UCHBITaHUI 0 TiepBoro ycnexa. Cepusi HE3aBUCUMBIX MCIIBITAHUN
bepuymm
Tewma 7.6. Coneprxkanne y4eOHOT0 MaTeprasa 6
. Cnyuaiinass BenuuuHa. Pacnpenenenue BeposiTHOcTeW. [[uarpamma pacnpenesieHus.
CnyuyaliHple BEIUYMHBI U .
ITpumeps! pacnipesienieHni, B TOM YHCIe, TEOMETPUUECKOe U OMHOMUAJIBHOE.
pacrpezneieHus. .
UucnoBele XapaKTEpPUCTUKU CIydalHBIX BEIUYMH: MAaTeMaTU4YECKOE OXUIAHHE,
MaremaTuuecKkoe 0KHIaHNUE
. . JUCIIEPCUSl M CTaHIApTHOE OTKJIOHeHHe. lIpuMepsl NpUMEHEHHs MaTeMaTU4YeCKOIo
CIIy4aliHOH BEJINYUHBI .
O’KMJIaHHUsI, B TOM YHMCJIE B 3371a4aX U3 [I0BCETHEBHON )KM3HU. MaTeMaTH4eCcKoe OKUJaHue
OWHApHOH CIy4ailHOM BeMWYMHBL. MaTeMaTHYeCKOe OXHIAHHE CYMMBI CITydailHBIX
BEIMYMH. MaTeMaTHuecKoe 0)KUIaHUE U TUCIIEPCUsl TEOMETPUUECKOI0 1 OMHOMHUAIBHOIO
pacrnpeneneHuit
Tema 7.7. Copep:xanue yueOHOro MaTepuana 4
3akoH  OonbIMX  uHCel. | 3aKOH OOJBIIUX YKMCEN U €r0 POJib B HayKe, MPUPOjIe U 00IIecTBe. BhIOOPOUHBIH METO
HenpepeiBable  ciydaiinble | uccnenoBanuii. [IpuMepbl HEMpPEpBIBHBIX CIydaiHBIX Benu4uH. [loHATHE O TUIOTHOCTH
BEJIMYMHBI (pAacHpesieNieHus ) | pacipenesicHus. 3aaud, NPUBOJIINE K HOPMalbHOMY pachpejaeneHuto. [loHstue o
HopmansHoe HOPMAaJIbHOM paclpeieeHun
pacrpeneieHue
ITpomexyTounas arrectanus (1u¢depeHIMPOBaAHHBIN 3a4€T) -
Bceero: 232
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3. YCJIOBUS PEAJIU3AIIMU ITPOTPAMMBI OBIIIEOBPA3OBATEJIBHON
JUCHUIIVIMHBI

3.1 MarepuajibHO-TeXHHYeCKOoe o0ecniedeHue

Peanuzanuss mporpaMMbl yueOHOH UCHMIUIMHBI TPOM3BOIUTCA C TPUMEHEHUEM
IMCTAaHIMOHHBIX TEXHOJOTHUH M TpeOyeT HaaW4us SJIEKTPOHHOH 00pa3oBaTEIbHOM Cpelbl;
ydeOHOro KabuHeTa.

OobopynoBanue y4eOHOro KaOuHeTa:

® KJIaCCHAs JI0CKa;

® [10CaJI0YHbIE MECTA MO0 KOJIMYECTBY 00YUAIOIINXCS;

e pabouee MECTO IpenoaaBaTes;

¢ yueOHO-TIPaKTUIECKOE o0opynoBaHue, HEo0X0IuMoe TUIs POBEJCHUS
MPeAYCMOTPEHHBIX NMPOrpaMMO IpakTUuueckux 3ansatuid. B coorserctBue ¢ m1.4.4 ®I'OC CIIO
JIOIIYCKaeTCs 3aMeHa 000py10BaHUs €r0 BUPTYaJIbHBIMU aHAJIOTaMH.

TexHuveckue cpeacTBa 00yUeHHS:

® KOMIIBIOTEPHI C BEIXOJOM B ceTh Internet;

e cailt «JInyHas cTynus» ¢ BO3SMOXHOCTBIO pabOThI € 3JIEKTPOHHBIM 00pa30BaTEIbHBIM
pecypcoM;

® 53JEKTPOHHbIE OMOJIIMOTEUHBIE PECYPCHI.

YyedoHo-MeToaANYECKOE o0ecreuyeHne TUCIHUILINHEIL:

* METOJIMYECKUE YKa3aHUS 0 OpraHU3aINH MPAKTUYECKUX 3aHITHIA;

* METOJIMYECKUE YKa3aHUS M0 CAMOCTOSTENbHOI paboTe.

IIporpammHoe oGecnieyeHue:

[IporpammHOe oOecnieueHue, SBISIONIEECS YaCTbIO 3JIEKTPOHHOH MH(OpPMAIMOHHO-
o0pazoBaTenbHOM Cpelbl U 0a3upyrolieecs Ha TeIEKOMMYHUKAITMOHHBIX TEXHOJIOTHSAX:

- KOMITBIOTEpHBIE 00yYaroIIKe IPOrpaMMBl;

- TPCHUHTOBBIC U TECTHPYIOIINE IPOTPAMMBI;

- UHTEJUIEKTyaJIbHbIE POOOTHU3UPOBAHHBIE CHCTEMBI OIICHKHM KaueCTBa BBITTOJIHEHHBIX
pa0or;

- CIIpaBOYHO-TIpaBoBas cucreMa «KoHCynbTaHT mitocy, «['apanT;

- aJiekTpoHHO-OmOnmuoreynas  cucremMa (ObC) OBC  «IPR SMART»
http://iprbookshop.ru/;

- mporpamMma ympasieHus odpazoBatenbHbIM IporeccoM B DMOC (Mudopmanmonnas
texnosorus. [Iporpamma yripasnenus oopazoBarenbHbiM mporieccom. KOMBAT).

3.2. UupopMmannoHHoOe oOecnedeHne peajn3alui NPorpaMMbl
OcCHOBHbBIE HCTOYHUKH
1. Amumos HI.A., Komsirun FO.M., TkaueBa M.B. u np. Marematuka.Maremartuka: anredpa
Y HavyaJla MaTeMaTHYeCKOTO aHaIN3a, TeoMeTpus. AnreOpa U Hayajla MATeMaTHYEeCKOTO aHAIH3a.
10 - 11 xmace. - AkmnuoHepHoe obmiecTBo «M3marenscTBo «IIpocBenieHne»
2. Aranacsn JI.C., byry3o B.®., Kagomnes C.b. u ap. Maremaruka: anrebpa u Hadaia
MaTeMaTU4YeCcKoro aHaimsa, reomerpus. ['eomerpus 10 - 11 kmace. - AKImoHEpHOE 00IIECTBO
«M3narensctBO «lIpocBerieHne»
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DJIeKTPOHHbIE U3IAHUS

3. Beepoccuiickue untepaer-onumMnuanbl. - URL: https://online-olympiad.ru.
4.EnuHas KoJUleKIMsi LU(POBBIX oOpa3oBatenbHbIX pecypcoB. - URL: http://school-

collection.edu.ru .

5. Hayunas snextponnas 6ubanoreka (HIB). - URL: http://www.elibrary.ru.

6. OTkpbITHIH KOUTEMK. MaTtematuka. - URL: https://mathematics.ru.

7.TToBropum matematuky. - URL: http://www.mathteachers.narod.ru .

8. CipaBOYHHMK MO MaTeMaTHKe I MKOJLHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm .

9. denepanbhbiii mopran «Poccuiickoe odpazoBanuey. - URL:http://www.edu.ru.

4. KOHTPOJIb 1 OHEHKA PE3YJBbTATOB OCBOEHMUSA
OBIIEOBPA3OBATEJIbHOM JTUCIHUILIAHBI

KOHTpOJIL N OLCHKA PE3YyJIbTaTOB OCBOCHUA O6H.I€O6paSOBaTeHBHOﬁ JUCHUITIIMHBI
PAaCKpPBIBAKOTCA YCPE3 NUCHUIINIMHAPHBIC PE3YJIbTAThI, HAIIPABJIICHHBIC HA q)OpMI/IpOBaHI/Ie O6II.[I/IX

U Tpo(peCcCHOHANBHBIX KOMIIETEHIIMH 110 pa3/iesiaM U TeMaM COJIepKaHus y4eOHOro MaTepuara.

Oo6masi/npodeccuonanbHast Pa3znen/Tema Tun OLIEHOYHBIX
KOMIIeTeHIUs MeponpusiTUus

OK 01. Beibupars cnoco0wsr | Tema 1.1, 1.2[T-o/c, 1.3, | LryaupoBanue

penieHust 3amau | 1.4I1-o/c, 1.5I1-o/c, 1.6. TectupoBanue
npodecCHOHAIbHON Temur 2.1- 2.7, 2.8 I1-o/c, | BeimoaHeHne MpakTHYECKUX

ACATCIIbBHOCTH  IIPUMCHHUTCIIBHO
K Pa3JIMYHbIM KOHTCKCTaM

2.9.
Temsr 3.1 - 3.5, 3.611-o/c,

3alaHUN
Brmmonnenune 3amganuii Ha

3.7. JK3aMeHEe

Temsr 4.1 - 4.4, 4.511-o/c,

4.6.

Temsr 5.1, 5.2, 5.3I1-o/c,

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

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

6.7-6.9.

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

74-717.
OK 02. UcnonszoBary | Tema 1.1, 1.2I1-o/c, 1.3, | ItyaupoBanue
COBpeMeHHBIe cpejcTBa noucka, | 1.411-o/c, 1.5I1-o/c, 1.6. TectupoBanue

aHanmu3a |
uHopManuu,

HUHTCpHpeTallun

1 HH()OPMALIMOHHBIE TEXHOJIOTHH
TUTS BBITIOJTHEHUS 3a/a4
npodeCCHOHATbHON

JACATCIIBHOCTH

Temwr 2.1- 2.7, 2.8 II-o/c,
2.9.

Temsr 3.1 - 3.5, 3.6I1-0/c,
3.7.

Temnr 4.1 - 4.4, 4.511-0/c,
4.6.

Temwr 5.1, 5.2, 5.3I1-0/c,
5,4, 5.5I1-0/c, 5.6.

BrinosnHeHne npakTUUeCKux
3aJaHui
Brimmonnenune 3agaHuili  Ha
JK3aMeHe
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Temwr 6.1 - 6.5, 6.6I1-0/c,
6.7-6.9.
Temwer 7.1, 7.2, 7.311-0/c,
74-7.7

OK 03. [TnanupoBatrs | Tema 1.1, 1.2I1-o/c, 1.3, | LltymupoBanue

u peanu3oBbiBaTh coOctBenHoe | 1.411-o/c, 1.5I1-o/c, 1.6. TectupoBanue
npodecCuoHaIbHOE Tempr 2.1- 2.7, 2.8 Il-o/c, | BeimogHeHne mpakTHYECKUX
u JIUYHOCTHOE pasButue, | 2.9. 3a/IaHu I
IIPEANPUHUMATEIIBCKYIO Temsr 3.1 - 3.5, 3.6I1-0/c, | Brmmonnenne 3agaHuii Ha
IEeATEILHOCTD 3.7. JK3aMeHe

B mpodeccuonansHoii cdepe, | Temwr 4.1 - 4.4, 4.511-o/c,

UCII0JIb30BaTh 3Hanus | 4.6.

nmo mpaBoBoii W (QunHaHcoBou | Temsr 6.1 - 6.5, 6.611-0/c,

IPaMOTHOCTH 6.7-6.9.

B Pa3IMYHBIX kusHeHHnelx | Temsr 7.1, 7.2, 7.311-o/c,

CUTYaIUAX 14-7.7

OK 04. Oddextusno | Tema 1.1, 1.2[T-o/c, 1.3, | LlrymupoBanue
B3auMoJieiicTBoBaTh U padortath | 1.411-o/c, 1.511-0/c, 1.6. TectupoBanue

B KOJUICKTUBC U KOMaH/IC

Temur 4.1 - 4.4, 4.511-0/c,
4.6.

Temwr 5.1, 5.2, 5.3I1-0/c,
5,4, 5.5I1-o/c, 5.6.

Temnr 6.1 - 6.5, 6.6I1-0/c,
6.7-6.9.

Temsr 7.1, 7.2, 7.311-o/c,
74-7.7

BrinosHeHne npakTUYECKUX
3alaHUN
Brinonnenune 3agaHnuii Ha
JK3aMecHE

OK 05. OcyiiecTBasTh YCTHYIO
U MHCbMEHHYI0O KOMMYHUKAIUIO

Tema 1.1, 1.21T1-o/c, 1.3,
1.411-o/c, 1.5I1-0/c, 1.6.

[lItyaupoBanue
TectupoBanue

HAa rocygapcTBeHHOM  s3bike | Temsr 2.1- 2.7, 2.8 II-o/c, | BoimonHeHue nmpakTUYECKUX
Poccuiickoi ®enepanuu | 2.9. 3alaHui
c Y4ETOM ocobennocterr | Temwr 3.1 - 3.5, 3.6I1-o/c, | Beimonnenune 3amaHuii Ha
COLIMAIBHOTO 3.7. IK3aMeHe
U KyJIbTYpPHOTO KOHTEKCTa Temsr 4.1 - 4.4, 4.511-0/c,

4.6.

Temsr 5.1, 5.2, 5.311-o/c,

5,4, 5.5I1-0/¢c, 5.6
OK 06. [posiBnate rpaknancko- | Tema 1.1, 1.2[T-o/c, 1.3, | LlryaupoBanue
NaTPUOTUUYECKYIO nozurmio, | 1.411-o/c, 1.5I1-o/c, 1.6. TectupoBanue
JEMOHCTPHUpPOBaTh  oco3HanHoe | Temsr 2.1- 2.7, 2.8 TI-o/c, | BrimonHenne npakTUYeCKUX
[MOBEIEHHUE Ha ocHoBe | 2.9. 3aJaHui
TPaIULIMOHHBIX poccuiickux | Temsr 4.1 - 4.4, 4.511-0/c, | Brimonnenue 3agaHuii Ha
JTyXOBHO-HPABCTBEHHBIX 4.6. JK3aMeHe

LIEHHOCTEH,
B TOM 4YHUCIE C
rapMOHHU3ALHHA

y4ETOM

Temwr 5.1, 5.2, 5.3I1-0/c,
5,4, 5.5I1-0/c, 5.6.
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MCXKHAIIMOHAJIbHBIX
N MCXKPCIIMTUO3HBIX OTHOHJCHPIP'I,

Temer 7.1, 7.2, 7.3I1-0/c,
74-7.7

MPUMCHSITh CTaHJapThI
AHTUKOPPYIIIMOHHOTO
ITOBEICHUS
OK 07. ConetictBoBary | Tema 1.1, 1.2I1-o/c, 1.3, | IryaupoBanue
COXpaHEHUIO okpyxatomen | 1.4I1-o/c, 1.51T-o/c, 1.6. TectupoBanue
cpensl,  pecypcocoepexennro, | Tembr 2.1- 2.7, 2.8 I1-o/c, | BelmonHeHne nmpakTUYeCKUX
MPUMEHSATD sganus | 2.9. 3aJaHuNi
00 H3MEHEHUU knuMara, | Temsr 3.1 - 3.5, 3.6I1-0/c, | Beimonnenue 3amaHuii Ha
IIPUHLIMIIBI oepexximmBoro | 3.7. JK3aMEHe
IIPOU3BO/JICTBA, apdextuBro | Temsr 5.1, 5.2, 5.3I1-o/c,
JIeHCTBOBAaTh B upe3BbUanHbIX | 5,4, 5.511-0/c, 5.6.
CUTYaIUAX Temnr 6.1 - 6.5, 6.6I1-0/c,

6.7-6.9
[IK 1.2. Ilpumensars nHopmbl | Il-o/c [lItyaupoBanue
mpaBa I pEIIeHHUs] 3a7ad B TectupoBanue
npoQecCHOHAIbHON BrlinonHeHne npakTHYeCKuX
JIEATEITbHOCTH 3aJlaHu i

Brinonnenune 3agaHnuii Ha
JK3aMeHe
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