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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIIIEOBPA30OBATEJBHOM JUCHUILJIAHBI
1.1. MecTto AucuMILVIMHBI B CTPYKTYpe o0pa3oBarenbHoi nporpammbl CI1O:
OOmeobpa3oBarenbHas TUCHMIUIMHA «MaTemMaTuka» SBISAETCS 005S3aTENbHOM YacThIO
0011eo0pa3oBaTeapHOrO KKIIA 00pa3oBaTensHOM mporpaMmMel B coorBercTBrr ¢ @I'OC CIIO no
21.02.19 «3emieycTpoiicTBO»

1.2. llesu 1 nJIaHUPYeMbIe Pe3yJibTAThI OCBOCHUS IMCIUILINHbI:
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. [TpuopureTHbIMU LEIAMHU o0y4eHus MaTeMaTUKe
Ha 6a30BOM ypPOBHE SIBJISIOTCS:

dbopMUpOBaHHE  LIEHTPAJIBHBIX  MaTeMaTHYEeCKHX  MOHATHM  (YUCIIO,  BEJIUYUHA,
reoMerpuueckas  ¢urypa, TEpeMEHHas, BEPOSATHOCTb,  (YHKIH), OOECHEeUNBAIOIINX
MIPEEMCTBEHHOCTb U MEPCIEKTUBHOCTH MAaTEMAaTUYECKOT0 00pa30BaHUs 00yUarOIINUXCS;

[o/iBeJieHue O0y4aroluxcsl Ha JOCTYIIHOM JJIi HUX YPOBHE K OCO3HAaHUIO B3aUMOCBSI3U
MaTeMaTUKu u OKPY>KaloIIero MHUpa, MMOHUMAaHUE MaTeMaTHKU
KaK 4acTH O0ILEel KyJIbTypbl UEJIOBEUECTBA;

pa3BUTHE  MHTEUIEKTyaJbHBIX M TBOPYECKMX  CIIOCOOHOCTEH  0oOydarommxcs,
MO3HABATEIILHON aKTUBHOCTHU, UCCIIEOBATENLCKUX YMEHUN, KPUTUYHOCTH MBILUICHUS, HHTEpeca K
U3YYEHUIO MAaTEMaTHKU;

dbopmupoBanue (GyHKIIMOHATIHLHOW MAaTeMaTUYECKON I'PaMOTHOCTH: YMEHHS pacro3HaBaTh
MaTeMaTH4eCcKue ACTIEKTBI B pealbHBIX KU3HEHHBIX CUTYaIUsIX
u npu U3Yy4eHUU IpYTUx JTUCIUILITUH, MIPOSIBIICHUS 3aBUCHUMOCTEN
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 OIICHUBATH MOJTYYECHHBIE 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 COOTHECEHUM C JMYHOCTHBIMHU, MeETaNpeIMETHBIMU
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 BOCITUTAHUS:
- 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 pa3IMIHbIM chepam npodeccHoHaTbHON
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 158 HpOTI/IBOpe'-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 ABUKCHUC, PCIIATH 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 TMOJTYYCHHBIE B XOJ€ pEIICHUS
3a1a4n KPUTHUYECKH  OLIEHUBATh

IIPOTHO3UPOBATL HU3MCHCHHC

pE3yNbTaThI,
UX JOCTOBEPHOCTbD,

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

- YMETh MEPEHOCUTh 3HAHUS B I103HABATEIIHHYIO

U MPAKTUYICCKYIO obiactu KHU3HCACATCIIbHOCTH,

- 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,
norapudmuueckas byHKIHS, TPUTOHOMETPHUECKUE
dbyHKIMKH, 00paTHBIE (QYHKIHUH, YMEHUE CTPOUTH Ipaduku
M3y4YEHHBIX  (QYHKIIHH, rpaduku  mpu
M3YYEHUHU MPOLIECCOB M 3aBUCUMOCTEH, IPU PEILICHUH 3324

HCIIOJIB30BAThb

U3 IPYruX Y9eOHBIX MPEIMETOB U 33124 U3 pEaTbHON KHU3HH;
BBIpaXaTh (POPMYIIaAMHU 3aBUCHMOCTH MEX/y BETMUYNHAMU;
[1P66. YMeHnue peniath TEKCTOBBIE 3a/1a4K PA3HbIX TUIIOB (B
TOM YHCJ€ Ha TPOLEHTHI, JIOJU M YacTH, Ha JIBWKCHHE,
paboTy, CTOMMOCTh TOBapOB W YCIYT, HAJOTH, 3a/la4d M3
00JIaCTH yIpaBIIEHHs JINYHBIMU U CEMEHHBIMU (PHHAHCAMH);
COCTaBJISITh BBIPAXKCHUS, YpaBHEHUS, HEPaBEHCTBA U HX
CHCTEMBI MO YCIIOBHIO 33/Ia4M, HCCIEIOBATH IMOJYyYEHHOE
pelIeHre U OIEHUBAThH MPABAONOJO0HOCTh PE3YIbTATOB;
[1PG7. cpenHee
apuMeTHIecKoe, MeIuaHa, HauOoJyblIee W HAaMMEHBIIEe

YMeHue onepupoBaTth  MOHATUSMHU:
3HAYEHMs, pa3Max, JUCIEpPCHs, CTaHJApTHOE OTKIOHEHHE
YHCIOBOTr0 HabOpa; yMEHUE U3BJIEKaTh, HHTEPIPETUPOBATh
uHpOpMalMIO,  TpEJICTaBIeHHYH0 B  Tabiaumax, Ha
JquarpaMmax, rpagukax, OTpakarollyro CBOMCTBA peallbHbIX
IPOLIECCOB M SIBJICHUH; MPEJICTaBIATh HH(POPMALUIO C
NOMOIIBI0  TabmuIl M JUarpaMM;  UCCIIEA0BaTh

CTaTUCTHUYECKHUEC JaHHBIC, B TOM YHUCJIIC

C HpI/IMeHeHI/IeM Fpa(i)I/I‘-IeCKI/IX METOOA0OB U 3J'IeKTpOHHI)IX
CpPE/CTB;




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

I1P69. YMmeHnue omnepupoBaTh MOHATUSMU: TOUKA, IpsiMasi,

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

Y TUIOCKOCTEH, YroJl MEXIy MPSMBIMH, YTOJl MEKIY TPSIMOM
U TUIOCKOCTBIO, YIOJI MEXKAY IUIOCKOCTSIMH, PACCTOSIHHE OT
TOYKHM OO0 IIJIOCKOCTHU, PpacCTOAHHUE MCKIAY MPAMBIMU,
paccTosTHUE MEX]y IUIOCKOCTSIMH, YMEHHE HCIIOJIh30BaTh
IpU pELIeHUU 3a7ad H3Yy4YeHHble (AKTBI U TEOpEMBI
IIAaHUMETpHUHU, YMCHUC OLCHUBATH Pa3MEPLI 00BEKTOB
OKPYXKAroIIero MUpa;

[TP610. YMeHue onepupoBaTh MOHATUSMU: MHOTOTPAHHUK,
CeUYeHHe MHOTOIPaHHUKA, KyO, Mapaienenurnes, mpusma,
nupamMuia, GUrypa M MOBEPXHOCTHh BpAICHHs, HUIHHID,
KOHYC, map, cepa, cedeHus GUrypsl BpaiieHus, iI0CKOCTb,
Kacaromasicsi  chepbl, IWIUHAPA, KOHYyca, IUIOIMAIb
IIOBEPXHOCTU IMPAMUIBI, IPU3MBI, KOHYyCa, IUIHHJIPA,
miomanas  ceppl, 00beM  Kyba, MPSAMOYTrOJIHHOTO
napajuiesIenunesa, IMpaMuIbl, IPU3MBI, UINHIPA, KOHYCA,




mapa; 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
00BeMOB TOAOOHBIX (DUTYp TIPU PEHICHUH 33/1a4;

[1P612. YMeHue BBIYUCIATH IE€OMETPUUECKHUE BEIMUYUHBI
(mHa, yroi, miomans, 0o0beM, IJIONIaas MOBEPXHOCTH),
UCTIONB3Ys U3y4eHHbIE (DOPMYJITBI U METOIBI;

[1P613. YMmeHnue onepupoBaTh HOHATHAMMU: MPSMOYTOJIbHAs
CUCTEMAa  KOOpAMHAT, KOOPAMHATBl TOYKH, BEKTOD,
KOOpJAMHATBl BEKTOPAa, CKASIPHOE IPOU3BEICHHE, YroJl
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 METO
JUIsl pEIIeHUs 3aJadyd, paclno3HaBaTh MAaTEMaTUYECKUE
(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

MHTEpIpEeTaluy HHPOPMAIUH,
151 uH(GOpPMallMOHHbIE
TEXHOJIOTMH ISl BBIITOJIHEHUS
3a1a4 npodeccuoHanbHOM
e TETbHOCTH

JluyHOCTHBIE pE3yNbTaThl JIOJDKHBI OTpaXkaThb B
YaCTU: IEHHOCTH HAyYHOTO ITO3HAHUS:

-c(hOpMUPOBAHHOCTH MHUPOBO33pPEHUS,
COOTBETCTBYIOILIETO YPOBHIO
pa3BUTHSA HAyKd M OOIIECTBEHHOW TMPaKTHUKH,

OCHOBAHHOI'O

COBPEMEHHOMY

Ha JIMajIore KyJiabTyp, COCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MeCTa B MOJUKYIHTYPHOM MHUDE;
MeranpeameTHble pe3yabTaThl JOJKHBI OTPaKaTh:
OBnanenue YHUBEPCAIbHBIMU y4eOHBIMU
II0O3HaBaTCJIbHBIMU I[eI>'ICTBI/I$IMI/I:

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;

- co3JaBaTh TEKCThl B pa3IUYHbIX (Qopmarax ¢

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 meromamMu J0Ka3aTeNIbCTB, alTOPUTMAMHU
pemieHus 3a1a4; yMeHue (OpMyIHpPOBATH OIPEEICHus,
aKCHOMBI

U TEOpPEMBI, NMPHUMEHATh HUX, HPOBOIUTH JIOKa3aTeJIbHBIE
paccyXJIeHUs B X0JIe peLICHHUs 3a/1a4;

[TP62. YMmeHue omepupoBaTh NMOHATHSMU: CTCIICHb YUCIIA,
sorapupm yMeHHUe

3Ha4YCHUHU

qucia, BBITIOJIHATE  BBIYUCIICHUC

U 1npeoOpa3oBaHUsl BBIPAKEHUH CO  CTENEHSAMU U

norapupmamu, mpeoOpa3oBaHUS APOOHO-PAMOHATBHBIX
BBIPAKECHMUI;

[1PG3. Ymenue omepupoBaTh MOHATUAMH: PALMOHAIBHEIE,
HppALMOHAJIBHBIE, MOKa3aTesbHbIE, CTEIICHHBIE,
norapuMuuecKue, TPUTOHOMETPUUECKHE YpaBHEHUA U
HEPaBEHCTBA, UX CUCTEMBI;
[1P64. VYwmenuwe omnepupoBaTh

HenpepbIBHAs  (QyHKIUS,

IIOHATHUAMM (I)YHKI_[I/U{,

MPOM3BOHAS, TEPBOOOpa3HAas,

OHpC}IGJ’IGHHLIfI HUHTErpaa; YMCHHUEC HaAXOAUTh IMPOU3BOAHLIC

AJIIEMEHTapHbIX  (YHKIUH,  UCHOJB3Yys  CIIPABOYHBIE
MaTepuabl; UCCIEI0BaTh B IPOCTENIINX cIydasx GyHKIUH
Ha MOHOTOHHOCTb, HaXOJHUTh HauOoJbIINe

U HauMeHbIIWE 3HaueHHs (YHKIMHA; CTPOUTH TpaduKH

MHOT'O4YJICHOB C HCIIOJIBb30BaHUECM arrapara
MAaTEeMaTUYCCKOTO aHalin3a, IMPUMCHATH IMPOU3BOAHYIO IIPU
pemiCHUN 3aga4d
Ha IBMXXCHUC, pCIIaTh MPAKTUKO-OPUCHTHUPOBAHHBIC 3aa4N
Ha HauOOJbIINE U HaUMEHBIIINE 3HA4YCHHA, HA HAXO0XJICHHUEC

IIyTH, CKOPOCTH U YCKOPEHUS;




TpeOOBaHUI IPrOHOMHKH, TEXHUKUA OE30MaCHOCTH,
TUTHCHBI,  PECypCcOCOCpEeKCHHs, IPABOBBIX |
TMYECKHMX  HOPM, HOPM  HH(OPMAIMOHHOU
0e301macHOCTH

[1PGS. YMeHue omnepupoBaTh MOHATUSIMH: pallMOHAIbHAS
¢byHKuus, moka3aTenbHas (YHKLHWS, CTETeHHAs (DYHKIIHS,
JorapupmMuuecKas byHKLWS, TPUTOHOMETPUUECKHE
¢bynkuuu, obparHeie (YHKIWMH; YMEHHE CTPOUTH rpaduku
M3YYEHHBIX (PYHKIMH, HCIOJIBb30BaTh TrpapuKd  MpH
M3YYEHUHU MPOLIECCOB M 3aBUCUMOCTEH, IPU PEIICHUH 33124
U3 IpYruX y4eOHBIX [IPEIMETOB U 33]1a4 U3 PEaJIbHOM KU3HH;
BbIpaXkaTh (OpPMyJaMH 3aBUCUMOCTH MEX1Y BEJIMUYNHAMU;
[1PG6. YMmenue pemarh TEKCTOBBIC 33/1a4d PAa3HBIX THIOB (B
TOM YHCJE€ Ha MPOLEHTHI, JAOJIM U YacTH, Ha JBHIKEHUE,
paboTy, CTOMMOCTh TOBapOB U YCIYT, HaJOIH, 33Jaud U3
00JacTH yrpaBIeHUs JUYHBIMU U CEMENHBIMU (PUHAHCAMM );
COCTaBIISITh BBIPAXCHUS, YpPaBHEHHs, HEPAaBEHCTBA U UX
CUCTEMBI 10 YCIIOBHIO 3aJ[auyd, HCCIEAOBATh MOIyYEHHOE
pelleHre 1 OLEHUBATh MPaBIONOA00HOCTh PE3yabTaTOB;
[IP67. VYmeHue omepupoBaThb MOHITUIMU: CpEIHEE
apudmernyeckoe, MeauaHa, HauOousblllee U HaUMEHbIIEE
3HAYEHMs, pa3Max, JIUCHEpPCHs, CTaHIApTHOE OTKIOHEHHE
YHICIOBOr0 Habopa; yMEHUE U3BJIEKATh, HHTEPIIPETUPOBATD
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 4Hcle
C MpUMEHEHHEeM TpaUUecKMX METOJIOB U 3JIEKTPOHHBIX
CPEIICTB;

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




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

ITPG9. YMmenue omepupoBaTh MOHATHUAMH: TOUYKA, MpsSMas,

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

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

JI0 TUIOCKOCTH, PAacCTOSHUE MEXIY NPSMbIMHU, PACCTOSHUE
MEX]Y IIOCKOCTSIMU; YMEHHE UCIIOJIb30BaTh MIPU PEIIEHUH
3a71a4 U3y4eHHbIe (DaKThI U TEOPEMBI TNIAHUMETPHU; YMEHHE
OILICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIETO MUPA;
I1P610. Ymenue onepupoBarh MOHATUSMU: MHOTOTPaHHUK,
CeueHre MHOTOTPaHHMKA, KyO, TMapaulelienuIie]], mpu3ma,
nupamuia, GUrypa M MOBEPXHOCTh BpallleHHs, LHIUHJD,
KOHYC, 11ap, chepa, ceueHus (Gurypsl BpalleHus, IIOCKOCTb,
Kacatomasicsi  chepbl, IMIMHApPA, KOHYyca, IUIOIAdb
MOBEPXHOCTU MHPAMU[BI, MPHU3MBI, KOHYCa, LUIMHIPA,
wiomansk  chepel, 00beM  Kyba, MPSIMOYTOJIBHOTO
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 CHUMMETPHIO 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]1a4;

[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,
KOOpJMHAThl BEKTOPa, CKaJISIpPHOE IPOU3BEJIEHHUE, 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

OK 03. IInanupoBaThb
" peann30BBIBATh
COOCTBEHHOE
npodeccuoHanbHOe

U JIMYHOCTHOE pa3BUTHE,
IPEeINPUHIMATEIbCKYIO

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

- chOpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUS,
3TUYECKOTO MOBEICHUS;

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

U TEOPEMBI, MPHUMEHSTh WX, MPOBOJUTH JOKa3aTeIbHbIE
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;

MertanpeameTHbIE PE3YAbTATHI JOJKHBI OTPAXKATh:
OBnajeHue  yHHMBEPCAIBHBIMU  PETYJISTHBHBIMHU
NENCTBUSIMU:

a) CaMOOpTaHMU3aIINs:

- CaMOCTOSITEJIbHO OCYUIECTBJIATH [O3HABATEIIbHYIO
BBISIBIIATH ~ MTPOOJIEMBI,

JACATCIIbHOCTD, CTaBUTb

" dbopmynupoBaTh cOOCTBEHHBIE

B 00pa30BaTEIbHOM NEATEIIBHOCTH U >KU3HEHHBIX

3aga4uu

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

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

UCIIONIB30BATh TpPHUEMBl pedIeKCHn Uil OLECHKH
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
MaTepuaibl; UCCIEN0BaTh B MPOCTEHIINX cIydasx (PyHKIIUH
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
¢yHKIIMM, 0O0paTHbIe (YHKIMH; YMEHHE CTPOUTH I'paduKH
W3YYEHHBIX  (PYHKIMH, rpaduku
M3Y4YE€HUH MPOLIECCOB U 3aBUCUMOCTEHN, IIPU PEIICHUH 33]a4

HCIIOJIb30BATh pu
U3 IpYruX y4eOHBIX IPEIMETOB U 33]1a4 U3 PEaJIbHOM JKU3HH;
BBIpaXaTh POpMyIaMH 3aBUCUMOCTH MEXIY BEIUUYUHAMU;
[TP66. YMeHnue pemaTh TEKCTOBbIE 3a/1a4X Pa3HbIX TUIIOB (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 10 YCIOBHIO 3aJ[aud, MCCIEI0BAaTh MOJIy4YEHHOE
pelleHre 1 OLeHUBATh MPaBIONOA00HOCTh PE3YIbTaTOB;
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BHYTPEHHEI MOTHUBAlLIMU, BKJIIOYAIOLEH CTPEMIICHHE
K JOCTM)KEHHMIO LEeIM U YCHeXy, ONTHUMHU3M,

VHUIMATUBHOCTh, YMEHHE JIEMCTBOBATH, HCXOIS
13 CBOMX BO3MOKHOCTEH;

- SMIATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHHUMATH
SMOILIMOHAJIILHOE COCTOSIHUE JPYTHUX,
ero npu OCYILECTBJICHUH

CIIOCOOHOCTB K COYYBCTBUIO U COIICPCIKUBAHUIO,

YUUTHIBATDH
KOMMYHHKaAIINH,

- COIMAIIbHBIX HABBIKOB, BKJIFOYAIOIINX CITIOCOOHOCTD
BBICTPAMBATh OTHOLIECHHUS C JPYTUMHU JIFOJbMHU,
3a00TUTbCS, TPOSBIATH HHTEPEC M pa3pelaTh

KOH(JINKTHI

[1P67. VYwmenue MIOHATHUSIMU:  CpPEIHEE

apupmMeTHyeckoe, MeauaHa, HauOoJblllee W HAMMEHBIIEe

OIIEpUpPOBaAThH

3HAYEHMsI, pa3sMax, JUCIEPCHUsi, CTAaHIAPTHOE OTKIOHEHHUE
YKCJI0BOrO0 Habopa; yMEHUE U3BJIEKATh, HHTEPIIPETUPOBATD
uHpOpMalLlMIO,  IPEJICTaBIEHHYH0 B  Tabiauumax, Ha
JuarpaMmax, rpagukax, OTpakarollyto CBONCTBA peaslbHbIX
IPOLIECCOB U SBJIEHUH; MPEICTaBIATh HH(POPMALUIO C
IOMOIBI0  Tabaul U JUarpamm; HCCIIEI0BATh
CTaTUCTUYECKHE JaHHbIE, B TOM YHUCJIE C IPUMEHEHHEM
rpadMUecKuX METOJIOB U 3JICKTPOHHBIX CPE/ICTB;

[1P68. YMmenue onepupoBaTh MOHATUSAMHE: CIIYYaHBIN OIBIT
U Clly4ailHoe cOOBITHE, BEPOSTHOCTh CIIYYallHOTO COOBITHS,
YMEHHME BBIUUCIATH BEPOSATHOCTH C  HCIIOJIb30BAaHUEM
rpaMuecKux METOJI0B; NMPUMEHATh (HOPMYJIbI CIOKEHUS U
YMHOXXEHHUSI BEpOATHOCTEH, KOMOMHATOpHBIE (AKTBI U
dbopMynbl NpU pELIEHUH 33/a4; OLEHUBATH BEPOSTHOCTH
peanbHBIX COOBITHI; 3HAKOMCTBO
CO CIIy4alHBIMU BEJIMYMHAMU; YMEHHE ITPUBOAUTH IPUMEPHI
MPOSIBJIEHUS] 3aKOHa OOJBIIMX YHMCET B HPHUPOAHBIX
1 OOIIIECTBEHHBIX SIBJICHUSX;

[1P614. YMmenue BbIOMpaTh MOAXOIAIMNN U3yUSHHbIH METO
JUIsl pEIIeHus 3aJadd, paclo3HaBaTh MAaTEMaTHYECKHE
(baKThbI

U MaTeMaTHYeCKUe MOJETIH B MPUPOIHBIX M OOLIECTBEHHBIX
ABJICHUSX, B HCKYCCTBE; YMEHHE IPHUBOJIUTH 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 OCYIIECTBIISATh IPOEKTHYI0 M HCCIEI0BATENIbCKYIO | YMCIOBOTO HaOOpa; yMEHHE U3BJIEKaTh, UHTEPIPETUPOBATH
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
- TIOHMMAaTh W UCIOJb30BaTh HPEUMYLIECTBA | rpaUUECKHX METOA0B U IEKTPOHHBIX CPENICTB;
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 y4eTOM MHEHMH YYaCTHUKOB | YMHOXKEHHUS BEpOSATHOCTEH, KOMOHMHaTOpHbIe (aKThl 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 NOAXOASIINN U3YUEHHBIN METO/
- MPU3HABaTh CBOE MPaBO M MpPaBO APYTUX JIOAEH | /Ul pelleHus 3ajaydd, 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 3anay; ymeHue (opMynHpoBaTh OINpeAeNeHus,

KOMMYHHKAIUIO - JCTETHYECKOE OTHOLIEHHWE K MHpPY, BKJIIOYas | aKCUOMBl U  TEOpPEMbl, MPHUMEHSTb UX, [POBOAUTH

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 SMOLMOHAIBHOE BO3ACHCTBHE
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 MMpCAITIOChIIIKH KOH(l)J'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
rpaUueCcKuX METOOB; MPUMEHSATh (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 MPUPOIHBIX
1 OOIICCTBEHHBIX 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 MEXKIY IJIOCKOCTSMHU, 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 OKPYKAIOIIETO MUPA;
ITP610. YmeHue onepupoBaTh NOHATHIMU: MHOTOIPAaHHUK,
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, MPU3MBI, KOHYyCa, LUINHJPA,
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 JJIEKTPOHHBIX CPEJCTB;
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 H
00BeMOB MOAOOHBIX (PUTYp IIPU PELICHUH 33/]a4;

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

[1P613. YMmenue onepupoBaTh MOHATHIMMU: MPSMOYTOJIbHAS
CUCTEMAa  KOOpAMHAT, KOOPAMHATBI 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 BbIOMpaTh NOAXOASIINN 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  HEOJIATOTIPUSITHBIC

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 HUHTCrpajl; YMCHUC HAXOAUTH ITPOU3BOIAHLIC

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 IJIAH PEIICHHUS IPOOJIEMBI C yIETOM
aHajam3a HMETOIINX CS MaTepHUaTbHBIX
1 HEMaTEePUATBHBIX PECYPCOB;

ITOKCK

- OCYHICCTBJIATDH HGHeHaHpaBHCHHHﬁ

epeHoca  CpeacTB U crmocoOoB  JeHCTBUS
B PO ECCUOHAIBHYIO CPELY;

- yMeThb MEPEHOCUTh 3HAaHMS B I103HABATEIbHYIO
U TIPAKTUYECKYIO 00JIaCTH KU3HEACSITETbHOCTH;
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 3HAYeHHS (YHKIMIA; CTPOUTH Tpa(uKH

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

Ha JIBIDKEHUE; pelaTh NPaKTUKO-OpPUEHTUPOBAHHBIC 33/1a4H
Ha HauOOJIbIINE U HANMEHBITNE 3HAYCHUS, HA HAXOXKICHHE
MTyTH, CKOPOCTH U YCKOPEHUS;

[1PGS5. YMeHue omnepupoBaTh MOHATUSIMH: palliOHAIbHAS
GbyHKIMS, TOKazareiabHas (QYHKIUsSA, cTeneHHas (QyHKIus,
norapudmuueckas byHKIHS, TPUTOHOMETPHUECKUE
byHk1MKM, obpaTHbie (YHKIMH;, YMEHHE CTPOUTH Trpaduku
U3YYECHHBIX  (PYHKIIHH, rpaduku  mpu
M3YYEHUHU MPOLIECCOB M 3aBUCUMOCTEH, IPU PEIICHUH 33124

HCIIOJIB30BAThb

U3 IpYruX y4eOHBIX ITPEIMETOB U 33]1a4 U3 PeallbHOM )KU3HH;
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 YCJIYT, HAJIOTH, 33Ja4d W3
o0nacTu yrnpaBieHHs TUYHBIMU U CEMEHHBIMU (PUHAHCAMH ),
COCTaBIISITh BBIPAXKECHUS, YpPaBHEHHs, HEPAaBEHCTBA M HX
CUCTEMBI 10 YCIIOBHIO 3aJaud, MCCIEAOBATH IOJyYEHHOE
peleHre U OLEHUBATh MPaBAONOJ00OHOCTh PE3YIbTATOB;
[TP68. Ymenue onepupoBaTh MOHATUSIMHE: CITYIaHBIA OTBIT
U CIIy4aitHo€ COOBITHE, BEPOSTHOCTh CIIYYaifHOTO COOBITHS,
YMEHHE BBIYUCISTH

BEPOATHOCTL C€ HCIIOJB30BAHHUEM

rpaduyecKux METOAOB; MPUMEHATH (HOPMYIIbI CIIOXKEHUS U
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YMHOXXEHHUSI BEPOSATHOCTEH, KOMOMHATOpHBIE (AKTBI |
dbopMynBl MpU pEHICHUH 33/1a4; OLEHHBATH BEPOSTHOCTH
pealIbHbIX COOBITHI; 3HAKOMCTBO
CO CITy4YailHBIMH BETMYMHAMU; YMEHHE IIPUBOIUTH 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 MPSIMBIX

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

JI0 TUIOCKOCTH, PAacCTOSHUE MEXIY NPSMbIMHU, PACCTOSHUE
MEX]Y IIOCKOCTSIMU; YMEHHE UCIIOJIb30BaTh MIPU PEIICHUH
3ajJja4 U3y4eHHbIe (PaKThl U TEOPEMbI INIAHUMETPUU; YMEHUE
OILICHUBATh pa3Mephbl 00BEKTOB OKPYKAIOIIETO MUPA;
[1P610. Ymenue onepupoBaTh MOHATUSIMU: MHOTOTPAHHUK,
CeueHre MHOTOTPaHHMKA, KyO, TMapaulelienuIie]], mpu3ma,
nupamMuia, GuUrypa M TOBEPXHOCTh BpAIlEHUS, IHIMHJD,
KOHYC, 11ap, chepa, ceueHus (Gurypsl BpalieHus, II0CKOCTb,
Kacatomasicsi  chepbl, IMIUMHApPA, KOHYyca, IUIOIAdb
MOBEPXHOCTU THPAMU[BI, MPHU3MBI, KOHYCa, LWINHApA,
wiomanas  cpepbl, 00beM  Kyba, HPSIMOYTOJBHOTO
napaieNenumnena, MupaMubl, IPU3MBbI, WIKHAPA, KOHYCa,
mapa; yMeHHe n300pakaTh MHOTOTPaHHUKH
Y TTIOBEPXHOCTH BPAILIEHHS, X CEYCHUS OT PYKH, C TIOMOIIBIO
YEpTESIKHBIX HMHCTPYMEHTOB U OJIEKTPOHHBIX CPEJCTB;
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YMCHUC paClio3HaBaATb CUMMCTPHIO B IIPOCTPAHCTBC; YMCHUC
pacro3HaBaThb MMPaBUJIbHBIC MHOT'OI'PAHHUKU

I1P611
B TPOCTPAHCTBE, MOAOOHBIE (UTYpbl B TPOCTPAHCTBE;

YMeHue omepupoBaTh TMOHSATHSMU: JBUKCHHE
UCIOJIb30BaTh OTHOIICHUE IUIOMIAJIe TOBEPXHOCTEH H
00beMOB MMOJOOHBIX (GUTYD MPU PEIICHUH 33]1aY;

[IP612. YMeHHE BBIYUCIATH T€OMETPUUYCCKHUE BEITUYMHBI
(nmuHa, yroj, IJIomanab, 00bEM, IJIOMIAAb MOBEPXHOCTH),
UCIIOJIB3YS U3y4eHHBIC (DOPMYITBI M METOBL;

[1P613. YMeHue onepupoBaTh MOHATUAMU: MPSIMOYTOJIbHAS

CHCTEMA KOOpAuHarT, KOOpAWHAThI TOYKH, BCKTOD,
KOOpAUWHATBl BCKTOpA, CKAJAPHOC NPOU3ZBCACHHUE, YI'OJI
MCXKAY BCKTOpaMH, CyYMMa BCKTOPOB, IIPOU3BCACHUC

BEKTOpPa Ha 4YMCJIO; HAaXOIUThb C IIOMOINBIO H3YYEHHBIX
dbopMy1 KOOpPAMHATBI CEPEIUHBI OTpe3Ka, PpacCTOSHHE
MEXy IBYMsI TOUKaMU;

[1P614. YMmenue BbIOMpaTh MOAXOASIINN U3YUEHHBIN METO/
JUIl PpELICHHs 3aJadd, pPaclo3HaBaTb MATEMAaTHYECKUE
(bakTbI

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

MaTeMaTH4eCKOM HayKu

1K 3.4 OcyuiecTtBasaTh coop,
CHCTEeMaTH3aIus u
HaKOIUIEHHE  HH(OpMaInH,

Ui

KaJacTpPOBOM

HE0OXO0 MO
OTIpeIeTICHUS

B obnactu Tpy10BOr0 BOCIUTAHHUS:
- TOTOBHOCTb K Tpyay,
MacTepcTBa, TpyAoto0ue;

OCO3HAHWE IIEHHOCTH

- T'OTOBHOCTB K aKTUBHOM JACATCIIBHOCTH

TEXHOJOTHYECKON U COLMAIbHON HAIIPaBICHHOCTH,

3nanust: 3akoHoaarenbcTBo Poccuiickoit denepannu B chepe

3eMJIEYCTPONCTBA
YMeHue  onepupoBaThb — MOHSATHSMH:  JIBKEHHE B
IIPOCTPAHCTBE, TMOJOOHBIE (UIYpHl B  IPOCTPAHCTBE;

WCIOJb30BaTh OTHOIICHWE IUIOMIAJACH IMOBEPXHOCTEH U
00HeMOB MOJOOHBIX GUTYP MIPH PEIICHUH 33]1aY;
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CTOMMOCTH
HEABMXXKUMOCTH.

00BEKTOB

- CIOCOOHOCTh WHHIMUPOBATh, IUIAHHUPOBATH H
CaMOCTOSITENILHO BBITIOIHATH TAKYIO JIESTEIbHOCTD; -
UHTEpeC K Pa3Nu4HbIM chepaM mpodhecCHoHAIbHOMI
NeSITeIbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIH
BBIOOp Oyaymeld mnpodeccn uU  pean30BBIBATH
COOCTBEHHBIC )KH3HCHHBIC TUIAHBL;

- TOTOBHOCTh W CIOCOOHOCTh K OOpa3OBaHHIO W
camM0o00pa30BaHUIO HA IPOTSHKEHUH BCEH JKU3HU

; B 001acTu IEeHHOCTH HAYYHOTO MTO3HAHMS:

- c(OpMHPOBAHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd ¥ OOIICCTBEHHOH IPaKTUKH,
OCHOBAHHOTO Ha JIaJIore KYJBTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa B
HOJIUKYJIBTYPHOM MHUPE;

- OCO3HAHME IIEHHOCTH HAYYHOH JCSITEIbHOCTH,
TOTOBHOCTD OCYIIECTBIISATh  MPOCKTHYIO "
HCCIIEIOBATEIBCKYIO JIEITEIbHOCTh MHIANBUAYATEHO
u B rpynne OBlajicHIe YHUBEPCATHHBIMU YICOHBIMU
MO3HABATENbHBIMUA JICHCTBUSIMHU: - OCYHIECTBIISTH
I[eJICHANpaBJIEHHBIH TOMCK TIepeHoca CpPeACTB H
Croco00B JeMCTBHS B MPOPECCUOHANBHYIO CPELY;

- YMETh MEPEHOCUTh 3HAHUS B MO3HABATENBHYIO U
MPAKTUYECKYI0 OO0JacTH IKU3ZHEACSITENbHOCTH, -
yMETh  WUHTETPUPOBATh  3HAHUSA U3  Pa3HBIX
peIMEeTHBIX o0acTeit.

VYMeHHe BBIYUCISATh T€OMETPUUECKHE BEJIIMYMHBI (JUIMHA,
yToJ1, TJI0Iaab, 00bEeM, MJIOMIAlb TOBEPXHOCTH ), HCIOIb3YS
W3YYCHHBIE OPMYIIBI U METO/IHI,
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2. CTpyKTypa U coaep:kaHue 0011e00pa30BaTeJIbHOM TN CIUTIINHbBI

2.1. O0beM JUCHUILINHBI U BBl y4e0HOH padoThI

Buna yueOHoii padoThl Oo0bem B
yacax
O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 340
B T.4.
OcHoBHOe cojiep:KaHue 26
TEOpETHYECKOe 00yUeHne 20
1ab0paTOPHBIE U MPAKTUICCKHUE 3aHATHS 6
IIpodeccuoHabLHO OPEHTHPOBAHHOE co/lep:KaHue (Co/lep:KaHue 10
MPUKJIAJTHOT0 MOIYJIfA)
CamocrosiTesibHas pa6oTa 268
IpomexxkyTounas arrecTamus (3K3aMeH) 36
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2.2. TemaTn4yeckni IJIAH U COJEePKAHME JUCHUIIIMHBI

Conep:xxanue yuyeOHOro marepuaja (0CHOBHOE M MPodeccCHOHAILHO

HaumenoBaHue pa3jiesioB u . Oo0bem | Popmupyembie
Tem OPHEHTHPOBAHHOE), JIA00PATOPHBIE U NPAKTHYECKUE 3aHATHS, IPUKJIATHON 4acOB | KOMIETCHIHH
MOAYJIb
1 2 3 4
OcCHOBHOe co/Iep:KaHue
Pa3nea 1. IloBTopeHne Kypca MATeMAaTHKH OCHOBHOM IIKOJIbI
Tema 1.1. Copneprkanue ydeOHOro Marepuasa
Iens n 3amaun mareMatuku | Llens W 3amauM MaTeMaTHKH NPH OCBOCHHU CIICIHAILHOCTH. ba3oBble 3HaHUS U
npu OCBOECHHUH | yMEHHSI 10 MaTeMaTUKE B MPO(ECCHOHANBHON M B TOBCEIHEBHOW JEATEIBHOCTH.
CIELHAJIBbHOCTH. MHoXecTBO, omnepauuud HaJ  MHOXECTBaMH, JuarpaMmbl  Oiliepa-BeHHa.
MHoxecTBa U JIOTHKA Hcnonbs30BaHnEe TEOPETUKO-MHOKECTBEHHOIO arrapara Uil ONMCaHUS pPEalbHBIX OK-01. OK-02
MIPOLIECCOB U SIBJICHUM B IPO(ECCUOHATBHON IeATEIbHOCTH, IIPU PEIICHUH 3a/1a4 U3 OK-O3’ OK-0 4'
) )
JPYTUX AUCUMILINH OK-05, OK-06,
Tema 1.2. CopepxaHue yaeOHOro MaTrepuana OK-07
Yucna ¥ BLIYUCICHUS Harypanbnbie u nenble yncia. [Ipu3Haku 1e1MMOCTy LENbIX YKcen. PanronaibHbie [IK 3.4
yrcna. OOBIKHOBEHHBIE W  JECATHYHBIE JIpOoOM, TPOLEHTHl, OECKOHEYHbIE
nepuoanyYeckue Ipodu. Apudmernyeckue onepanuu ¢ palroHaIbHBIMU YHCIIaMHU,
npeoOpa30BaHuUs YUCIOBBIX BhIpKeHUN. JlecTBUTENbHBIE Yncia. PalinoHanbHbIe U
UppalMOHAJIbHBIE 4HCcTa. ApUPMETHUECKHE Olepaluu ¢ JAeWCTBUTEIbHBIMU
yuciaamu. [TpuGnuxEHHble BBIYMCICHHUS, TPaBUIIa OKPYTJIEHUS, IPUKHUIKA U OLIEHKA
pe3yJibTaTa BEIYMCIIECHUN
Tema 1.3. ConeprkaHue yueOHOro MaTepuasa
ToxnecTBa u ToXAeCTBEHHBIE | TOXKIECTBa M TOXIECTBEHHBIE MPeoOpa3oBaHus. YpaBHEHHE, KOPEHb ypaBHECHUSI.
npeoOpazoBanus YpaBHeHUs, | HepaBeHCTBO, pellieHHE HepaBeHCTBA. METOH HMHTEpBAIOB. PelleHHe LeNblX U
HEPABEHCTBA U UX CUCTEMBI JIpOOHO-PAlIMOHAIBHBIX YpaBHEHHH W HepaBeHCTB. I[IpuMeHeHHe ypaBHEHUH H
HEPaBEHCTB K PELICHUI0O MAaTEeMAaTUYECKUX 3ajlad W 3ajjad U3 pa3IMyHbIX objacTei
HAyKH U peabHOM >ku3HU. CHUCTEMBI U COBOKYITHOCTH pallMOHATIbHBIX YPaBHEHUHN U
HepaBeHCTB. CHCTEMbl JIMHEWHBIX YpaBHEHMH. PenieHne nNpukinaaHbIX 3a7ad C
ITOMOIIBIO CUCTEMBI JINHEWHBIX YPaBHEHHUU
Tema 1.4. IIpodeccnoHanbHO OPHEHTHPOBAHHOE COAEPKAHUe (Coaep:KaHMe MPHUKJIATHOTO 0,5

MO/1YJIf1)
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HpOHeHTHBIe BBIYHCIICHUA

HpI/IMeHeHI/Ie z[po6e171 H IIPOUCHTOB IJIA PCHICHUA IIPUKIIAJHBIX 3a4a4 U3 Pa3IMYHbIX

B npoeCCUOHATBHBIX | OTpacieil 3HaHWW W peanbHOW XU3HH. [IpuOIMKEHHBIE BBIYUCICHHS, MpaBUIIa
3a1avax OKpYTJICHUS, MPHUKUIKA M OILIEHKa pe3yiabTaTa BbIUMCICHHH. Pa3zHble crocoObl
BBIYUCIICHHSI TPOLIEHTOB. [IpolileHTHBIE BHIYHUCICHUS B IPOPECCHOHATBHBIX 3a]auax.
[IpuMeHeHre ypaBHEHU U HEPABEHCTB K PEIICHUI0 MaTEMAaTUYECKHX 3a/1a4 U 3a7a4
U3 PA3IUYHBIX 00JIaCTel HAYKU M peabHON JKU3HU
Tema 1.5. Copneprkanue y4eOHOro Matepuasa 0,5
ITocaenoBaTenbHOCTHU ITocnenoBaTeNbHOCTH, CIIOCOOBI 3aJaHHMs II0CIIENOBATEIbHOCTEH. MOHOTOHHEIE
U IIPOTPECCUU MOCNEOBATENbHOCTH.  Apudmernyeckas U  TeOMETpUYecKkas  IMPOrPecCUu.
beckoneuno yObIBaromiass reomerpuyeckas mnporpeccusi. Cymma O€CKOHEYHO
yObIBaroleil reomerpuyeckoil mporpeccun. Dopmylia CIOXKHBIX MPOILEHTOB.
Vcnosip30BaHne NPOrpeccru JIsl pellieHus peasIbHbIX 3aj1au NPUKIIAJHOIO XapaKTepa
Tema 1.6. CopepxaHue yaueOHOro Marepuana
OyHKIMY U TpaPuKH Oynkius, crocodbl 3amanus QyHkiuu. ['padpuk ysxmnum. B3ammuoo oOpaTHBIE
byukun. O61acTh onpeaeneHus 1 MHOXKeCTBO 3HaueHUH GyHkiuu. Hynu hyHkuu.
[TpomexyTKH 3HaKONOCTOSIHCTBA. YETHBIE M HEUETHBIC PYHKIIUU
Tema 1.7. CopepxaHue yaueOHOro MaTrepuana
Bxo1HOM KOHTPOJIb Beruncinennss u mnpeoOpa3oBaHus. YpaBHEHHS U HepaBeHcTBa. [Iporpeccun.
OyHKIMH U TpaduKu
Pa3nea 2. Crenenn u kopuu. CreneHHas, NoKa3aTeJbHasi M Jlorapupmuyeckas QyHKIus
Tema 2.1. Copeprkanne y4eOHOro Marepuana
Apudmerndeckuii KopeHb N— | ApudmeTndeckuii KOpeHb HAaTypaibHO#l crerneHu. JleiicTBus ¢ apupMeTHISCKUMU
Ol CTeeHU KOPHSIMH N—OW CTEIIEHH
Tema 2.2. ConeprkaHue yueOHOro MaTepuasa 0,5
CreneHu. CranmaptHast | CTeneHb ¢ LenbiM nokasateneMm. CrangapTHas (opMma 3amucH JeHCTBUTENBHOTO OK-01, OK-02,
dpopma 3amucH | uncna. Mcnonb3oBanue MOaXoasameil popMbl 3amucH JeHCTBUTENBHBIX YMCEN IS OK-03, OK-04,
NEHCTBUTENBLHOTO YnCiIa pelIeHNs MPaKTUYECKUX 3a]1a4 ¥ IPEICTaBIeHUs JaHHbIX. CTENEeHb C palliOHAIbHBIM OK-05,
nokasatenem. CpoiictBa cremnenu. [IpeoOpa3oBaHue BBIPAKEHUH, COJIEPIKAIIUX OK'%G;,
OK-

CTCIICHU C pallMOHAJIbHBIM IMOKA3aTCJIEM

Tema 2.3.
CrenenHast GyHKIUSA

CopepxaHre yaeOHOro MaTepuana

CreneHnHas QyHKIUS ¢ HaTypaJbHBIM U IIETIbIM MT0Ka3aTtesieM. E€ cBolicTBa u rpaduk.
CaolicTBa U rpauK KOpHsI N-Oi CTENEeHH

Tema 2.4.

CopepxaHre yaeOHOro Marepuana
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WppanmonansHble ypaBHEHUS
1 HEPABEHCTBA

Pemenuie nppalinoHanbHBIX ypaBHEHUI 1 HEPABEHCTB

Tema 2.5. Copneprkanue y4eOHOro Marepuasa 0,5
IIpumeHeHue CBOMCTB | cnonb30BaHNe CBOMCTB CTENEHHOW (YHKIMM TpPU PEHICHWH YpaBHEHUH U
CTETIEHHOHN (YHKIINH HEPABEHCTB

Tema 2.6. CopepxaHne yaeOHOro Marepuaa

[TokazaTenpHas ¢bynkuus, | ITokasarenpHas GyHKIHS, €€ CBOWCTBA U rpaduK

€€ CBOMCTBA

Tema 2.7. Copneprkanue y4eOHOro MaTepuasa

[TokazarenbHble ypaBHEHUS [ToxazarenbHble ypaBHEHUS M HEPABEHCTBA

1 HEPaBEHCTBA

Tewma 2.8. Cogepxkanue ydeOHOro Marepuana

[Ipumenenue CBOMCTB | Pemienue moxka3aTeIbHBIX YPAaBHEHHN U OKA3aTEbHBIX HEPABEHCTB

MOKa3aTeIbHON PYHKITUH

Tema 2.9. Cogepxkanue ydeOHOro Marepuana 0,5
Jlorapudpm yucia. | Jlorapudm uncna. JlecITUUHBIN U HATypaJIbHBIN JTOrapu(Mbl

Hecarnunspiit

Y HATYpaJIbHBIN JTorapru(Mbl

Tema 2.10. Copepxkanne ydeOHOro Marepuana

CaoiicTBa norapudmon ITpeoOpa3oBaHue BbIpAXKEHUH, COAECPIKAIIMX JIOTapU(MBI

Tema 2.11. Copeprkanne ydeOHOro Marepuana 0,5
Jlorapudmuueckas QyHkuus, | Jlorapudmudeckas GyHKIHs, e€ CBOHCTBA U rpaduK

€€ CBOMCTBA

Tema 2.12. Coneprxanue yueOHOro MaTepuaa

Jlorapudmmdeckne Jlorapudmuueckre ypaBHEHUS U HEPABEHCTBA

ypaBHEHHUS U HEPABEHCTBA

Tema 2.13. IIpodeccnonanbHO OPHEHTHPOBAHHOE coAepkaHue (colep:KkaHue NPUKJIATHOTO 0,5

Jlorapupmsl B mpupone u
TEXHHUKE

MOYJIs1)

[Ipumenenue norapupma. Mcropuss pasButus marematuku. Jlorapudmmueckas
cnupanb B npupone. Ee matemarmueckue cBoiictBa. Mcmonb3oBanue rpaduxos
GyHKIMHI 1715 “ccieIoBaHUs MTPOLECCOB M 3aBUCUMOCTEN, KOTOPbIE BO3HUKAIOT MPH
peLIeHUH 33J1a4 M3 pa3IMyHbIX 00JacTell HAyKH U pealbHOM KU3HU

Tema 2.14.

CopepxaHrie yaeOHOT0o MaTepuana
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[Ipumenenue
norapuMoB K
3az1a4

pELICHHIO

Pemenue norapudmuyueckux ypaBHEeHH U HEPABEHCTB

Pasznen 3 HpﬂMbIe U NIJIOCKOCTH B ITIPOCTPAHCTBE

Tema 3.1. Copneprkanue y4eOHOro MaTepuasa
IToBropenne manumerpuu. | OCHOBHBIE (QUTYpBl, (GaKThl M TeopeMbl IUIaHUMETpuu. OCHOBHBIC TOHSTHS
OcHoBHbIE NOHATHA | crepeoMeTpur. Touka, mpsMas, IJIOCKOCTh, mpocTpaHcTBo. Ilonarue 006
CTEpPEOMETPUU AKCHOMAaTHYECKOM IIOCTPOEHUU CTEPEOMETPUM: AKCHOMBI CTEPEOMETPUM U
CJIEJICTBUS U3 HUX
Tewma 3.2. Copneprxkanue y4eOHOro Marepuana 0,5
[IpsiMble U TIOCKOCTH B3anmHOoe  pacmonokeHue TOpsMBIX B MPOCTPAHCTBE:  IEpeceKarolIuecs,
B IIPOCTPAHCTBE. | MapajuleJibHbIE W CKpeluBaroluecs: npsmele. llapamienbHocTh NOpsSMBIX U
IlapamnensHOCTE  IPAMBIX, | IJIOCKOCTEH B MPOCTPAHCTBE: MapajUielbHbIE MpsIMble B  MPOCTPAHCTBE,
psIMOU u IUIOCKOCTH, | MapaJJICIbHOCTh TPEX HPSMBIX, MAapajuIebHOCTh NPSIMONW U IIOCKOCTU. YTJIBI C
IJI0CKOCTEH COHAIPABJICHHBIMH CTOPOHAMH, YOl MEXAY MpsIMBIMA B TPOCTPAHCTBE.
[TapanmienpHOCTh IJIOCKOCTEN: MapaiiesibHbIe MIIOCKOCTH, CBOMCTBA MapajljiebHbIX
wiockocTeil. [Ipocreiinue mpocTpaHcTBeHHbIE (UTYPBl HA IJIOCKOCTH: TETPadp,
KyO, mapajuieNienuIe], IOCTPOSHHE CeUCHHUH
Tema 3.3. CopepxaHue yaeOHOT0 MaTepuana
[lepnieH TUKYISIPHOCTD [lepnieHAUKYIAPHOCTh MPSAMOW M IUIOCKOCTH: NEPIEHIUKYISPHBIE NpsSMbIE B
MPSIMBIX IIPOCTPAHCTBE, MPSMbIE NapauIeIbHbIE U MEPIEHINKYISPHBIE K IUIOCKOCTH, IPU3HAK
U TUIOCKOCTEN NEPIEHIUKYJIIPHOCTHU NPSMOM U TNIOCKOCTH, TEOPEMA O IIPSIMOM MEPIEHANKYIIAPHON
MJIOCKOCTH
Tema 3.4. CopepxaHue yaeOHOT0o MaTepuana 0,5
VYrael  MexAy — NpsAMBIMHU | YTIIBI B MPOCTPAHCTBE: YTOJI MEXKIY MPSMOW M IIOCKOCTBIO, JIBYTPAHHBIA YTOI,
U TUIOCKOCTSIMHU JUHENHBIN yron ABYrpaHHoro yria. [lepneHaukyisp U HakJIOHHBIE: PACCTOSTHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSAMOM 710 TUIOCKOCTH, MPOEKIUs PUTyphl Ha
IUIOCKOCTh. [lepneHauKyaspHOCTh IUIOCKOCTEN: NpPU3HAK NEPIEHIUKYJISIPHOCTU
JIBYX TJI0CKOCTel. Teopema o TpEX nepneHIuKyIsipax
Tema 3.5. IIpodeccnoHanbHO OPHEHTHPOBAHHOE COAEPKaHUe (Coaep:KaHue MPHUKJIATHOTO 0,5

[IpsimMbIe 1 TUIOCKOCTH
B IIPAKTUYECKUX 3a7a4ax

MO/1YJIfA)

PacnonoxeHnue npsiMbIX U IJIOCKOCTEH B OKPY’KaloLIeM MUpE (IIPUPOJIE, HCKYCCTBE,
apXUTEKTYype, TeXHUKe). Penienne npakTuKo-opueHTUPOBAHHBIX 3a7a4

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07
IIK 3.4
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Tema 3.6.

OCHOBHEBIE
MIPOCTPAHCTBEHHBIC (PUTYPHI
1 X B3aMOPACIIOJIOKEHHUE

CopepxaHue yueOHOro Marepuana

B3aumHoe pacnonokeHue NpsMbIX M IUIOCKOCTEH B mpoctpaHcTBe. [locTpoenue
CeueHn!

0,5

Paznen 4. KoopanHarsl M BeKTOPHI B IPOCTPAHCTBE

Tema 4.1. CopepxaHne yaeOHOr0o MaTrepuaa 0,5
Bekropel B mpocTpaHcTBe. | BekTop Ha IUIOCKOCTH W B mpocTpaHcTBe. CIIOKEHHE W BBIYMTAHUE BEKTOPOB.
JIeHCTBUS ¢ BEKTOPAMHU YMHOXEHUE BEKTOpa Ha 4uciio. PasnokeHue BeKTOpa 10 TPEM HEKOMILIAHAPHBIM
BekTopaMm. [IpaBuio napamnenenunena. Pemenne 3agad, CBI3aHHBIX C IPUMEHEHUEM
IIpaBUJI IEUCTBUI C BEKTOPaAMH
Tema 4.2. CopepxaHue yaeOHOro Marepuana 0,5
Koopaunartel B mpocTpanctse. | [IpsMoyronbHasi cucteMa KOOPAMHAT B TMPOCTpaHCTBE. KoOpaumHATBI BEKTOpA.
[Ipocrenimue 3amaud | [Ipocteiimne 3amaur B KOOpPJAMHATAX. YTON MeEXAy BekTopamu. CkansipHOe
B KOOpAMHATaxX IIPOU3BEJICHNE BEKTOPOB. BBIYMCIIEHHE YITIOB MEXIY NPSMBIMUA M INIOCKOCTSMU. OK-01, OK-02,
KoopanHaTHO-BEKTOPHBII METOJT TPU PELICHUH F€OMETPUUYECKUX 3a/1a4 OK-03, OK-04,
Tewma 4.3. IIpodeccnonabHO OpUEHTHPOBAHHOE COAeP:KaHNe (CoepKaHue MPUKIATHOTO 0,5 OK-05, OK-06,
[IpakTHKO-OpHUEHTUPOBAHHBIE | MOTYJISA) OK-07
3ajaud  Ha KoopauHaTHOHM | KoopauHaTHas II0CKOCTh. BhIUnciieHHe pacCTOSHUI U TUIOIAeH Ha KOOPAMHATHON 1K 3.4
IJIOCKOCTH iockocTi. KonmuecTBeHHbIE pacueTsl
Tema 4.4. ConeprkaHue yueOHOro MaTepuasa 1
Pemenne 3a1a4 Ha | KoopanHaTHO-BEKTOPHBIA METOJ IPH PEIICHUH NeOMETPUYECKHX 3anad. PemieHue
KOOpJAUHATBI 3a/1a4, CBSI3aHHBIX C NIPUMEHEHHEM IIpaBWJI JEHCTBUI C BEKTOpaMu. 3ajadu
1 BEKTOPbI IUIAHUMETPHUH U CTEPEOMETPUHN U METObI UX PEIICHUS
Pa3nea 5. OcHoBbl TpuronoMerpuu. Tpuronomerpuyeckue GyHKIUH
Tema 5.1. Copeprkanne y4eOHOro MaTepuana
OCHOBBI TPUTOHOMETPUU CuHyC, KOCMHYC M TaHIE€HC YHUCIIOBOTO aprymMeHTra. ApKCHHYC, apKKOCHHYC,
apKTaHreHC  YMCJIOBOIO  apryMeHTa.  TpUroHOMeTpuueckas  OKPYXKHOCTb,
ofpeielIeHne TPUrOHOMETPHUECKUX (DYHKIIMHA YHCIOBOTO apryMeHTa OK-01. OK-02
Tema 5.2. Coneprkanue yueOHOro MaTepuaa 0,5 OK-O3’ OK-0 4'
OcHOBHBIE [Tpeobpa3zoBanue TPUTOHOMETPUUYECKUX BBIPa)KCHU. OcHOBHBIE OK-OS’ OK-OG,
TPUTOHOMETPUUECKHE TPUTOHOMETpHUUYECKHE (HOPMYJIBI 012_07 '
TOXKJIECTBA TIK 3.4
Tema 5.3. ConeprkaHue yueOHOro MaTepuaa 0,5
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Ilepuonuueckue  ¢yHkuuu. | Oynxnus. [lepuonnueckue GyHkuu. TpuroHomerpuyeckrue QyHKIUN, UX CBOUCTBA

Tpuronomerpudeckue u rpaduku

byHKIHH

Tewma 5.4. CopepxaHne yaeOHOro Marepuaa 0,5

[IpeobpasoBanue rpadukos | CkaTue U pacTsHKCHUE rPadUKOB TPUTOHOMETPUICCKUX (DYHKITHA.

TPUTOHOMETPUUECKHUX [TpeoOpaszoBanue rpaukOB TPUTOHOMETPUUECKUX (DYHKITHIA

byHKIMHA

Tema 5.5. IIpodeccnonanbHO OPHEHTHPOBAHHOE COepkaHue (Colep:KaHue MPHUKJIATHOTO 0,5

Omucanue MO/1YJIfA)

IIPOU3BOACTBEHHBIX Hcnonp30BaHne CBOWCTB TPUTOHOMETPUYECKHX (YHKIHMHA B TPOQecCHOHATBHBIX

IIPOLECCOB € IOMOLIBIO | 3a1a4yax. Vcmonb3oBanue rpadukoB (QYHKIHMA AN HMCCIENIOBAaHUS IPOLIECCOB U

rpadukoB pyHKUIUH 3aBUCHUMOCTEH, KOTOpbIE€ BO3HMKAIOT MpPU pEIICHUH 3a7ad M3 JIPYTUX yueOHBIX
JMCLHUIUIMH U peajlbHOU JKU3HU

Tema 5.6. Copneprxkanue ydeOHOro Marepuana 0,5

ObpatHbie Ob6patubie pynkuuu. OOpaTHbIe TpUroHOMeTpudeckue GyHkuuu. Mx coiicTBa u

TPUTOHOMETPUUECKHE rpaduku

byHKIIUU

Tema 5.7. Copnepxkanne ydeOHOro Marepuana 0,5

Tpuronomerpuueckue Pemenne TpUroHOMETPUUECKUX YPaBHEHUM

YpaBHEHHUS

Tewma 5.8. Copepxanue yaeOHOTO MaTepuana 0,5

Tpuronomerpuyeckune IIpumepsl  TPUTOHOMETPUYECKHE  HEPABEHCTBA. Pemenne  mpocrenmmx

HCpAaBCHCTBA TPUTOHOMETPUYECKUX HEPABEHCTB B TOM YHCIE C HCIOIb30BAHUEM CBOMCTB
byHKIMMA

Tema 5.9. ConeprkaHue yueOHOro MaTepuasa 1

Pemenue 3a1a4 | TpuroHomeTpuieckue BoIpakeHUs, ypaBHEHUSI M HEPABEHCTBA

TPUTOHOMETPHH

Paspnen 6. IIpousBoanas pyHkuum, ee npuMeHeHHE

Tema 6.1. Monotonnocts | Conmepkanue ydeOHOro MaTepuana 0,5

GyHKIUH. OkcTpemMyMsl | [IpoMeKyTKM MOHOTOHHOCTH (YHKIMH. MakCHMyMBbl U MHHUMYMBI (DYHKIIHH.

¢bynkuuu. Toukn skcTpemyma | Hanbosbliiee v HaMMeHblIee 3HaueHHe QYHKIMKM Ha IIPOMEKYTKE

Tema 6.2. TTonstre Cojepkanue yuebHOro MaTepuaa 0,5 OK-01, OK-02,

OK-03, OK-04,

O HEMpPepHIBHOCTU (YHKIIMHI

HenpepsiBabie HyHKIIN. MEeTO MHTEPBAIOB JIJIsl PEIICHUSI HEPABEHCTB
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Tema 6.3.
[TpousBonHas GyHKIUU

CopepxaHue yueOHOro Marepuana

[TpousBonnas QyHkuuu. IlponsBogHBIE 3I€MEHTAPHBIX (DYHKIIHIA.
HaXO0XJICHUs TPOU3BOJHON CYyMMBI, IPOU3BEAEHUS U YACTHOIO

DopMyiibl

0,5

Tewma 6.4. Copepxanne yaeOHOT0o MaTrepuaa 0,5

['eomeTpuyeckuit CMBICI | ['eoMeTpUYEeCKUd CMBICT TPOU3BOAHONM (YHKIMH — YIIIOBOM Kod(dHuIMeHT

IIPOU3BOIHOM KacaTeJIbHON K Tpauky (YyHKIHMHM B TOYKE. YPAaBHEHHE KAacaTeJbHOW K Tpaduky
byHKIUA

Tema 6.5. IIpodeccnonanbHO OPHEHTHPOBAHHOE COepkaHue (colep:KaHue MPUKJIATHOTO 0,5

Puznueckuit CMBICII | MOZLYJISA)

IIPOU3BOHOMN Ouznyeckuil (MEXaHUYECKUI) CMBICI TPOU3BOIHON. [IprMeHenue npons3BoHOM AJist

B npo(eCCHOHATBHBIX | OMpeaeICH s CKOPOCTH MPOIIECcca, 3aJaHHOTO (HOPMYJION HITH rpaduKOM

3aJ1a4ax

Tema 6.6. CopepxaHue yaueOHOro Marepuana 0,5

IIpumenenne npousBoAHOM | Bo3pactanue W yObiBaHWE (YHKIIMH, COOTBETCTBHE BO3pACTaHUs W YOBIBaHUS

K HCCICNOBaHMIO (QYHKUMK | QyHKIMH 3HAKy Npou3BOAHOW. IIpMMeHEHHEe NPOM3BOAHON K HCCIICIOBAHUIO

Ha MOHOTOHHOCTh U | pyHKUIMN HA MOHOTOHHOCTb U YKCTPEMYMBI.

HKCTPEMYMBI

Tema 6.7. Cogepxanue yueOHOro MaTepralia 0,5

Uccnenosanue GyHKIMi | Anroput™ MccienoBaHds (DYHKIMI W TOCTPOCHHs ee Tpaduka C MOMOIIBIO

U TIOCTpOEHUE TpaduKoB npousBogHON. [locTpoeHue rpagukoB MHOTOYJIEHOB C MCIOJIB30BAaHMEM ammapara
MaTEMaTHYECKOT0 aHanu3a. VicTopus pa3BUTHS MATEMAaTHYECKOTO aHAIN3a

Tema 6.8. Copeprkanue y4eOHOro MaTepuana

HanGonbmee n nHanmenblnee | HaxoxaeHne HanOONbIIETO0 ¥ HAaUMEHBLICTO 3HAYCHUs (YHKIMH Ha OTpE3Ke.

3HaueHHa ~ QyHKuuM  Ha | [IpuMeHeHue MPOM3BOIHOM [T HAXOXKACHHS HAMITYYIIEro PEIICHUS B IPUKIIAIHBIX

OTpE3Ke 3ajadax, s ONpeAeseHMs CKOpPOCTH IIpolecca, 3aJaHHOro (GopMysnoll uiu
rpaduxkom

Tema 6.9. IIpodeccnonanbHO OPHEHTHPOBAHHOE COAEPKaHUe (COaep:KaHue MPUKJIATHOTO 0,5

HaxoxzaeHue ontuMaabHOTO | MOIYJIsA)

pesyaprata ¢ noMouleko | [Tpuknaanele 3aa4v, B TOM YHUCIE COLMAIbHO-DPKOHOMHYECKOTO U (PU3UYECKOTrO

MIPOU3BOTHOM B | XapakTepa, UX pelIeHHe CpeICTBAMU MaTEMaTHYECKOI0 aHAJIN3a

IIPAKTUYECKHX 3a7a4ax
Conepkanne y4eOHOro MaTepuana 1

OK-05, OK-06,
OK-07
IIK 3.4
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Tema 6.10. Pemenune 3amau.
IIpounsBoaHas ¢byHKuuy,
€€ IpUMEHEHUE

Hudbdepennmpoanne  Gynknuid. HcecnenoBanwe  GYyHKIMA € TOMOIIBIO

npou3BoaHON. Hanbonpiiee u HauMeHbIIee 3Ha4eHUsT PYHKIIUU

Paszpen 7. MHOIrOrpaHHMKH U

TEJa BpalllCHUA

Tema 7.1. Copneprkanue y4eOHOro MaTepuasa 0,5

MHororpaHHUKH [loHsATHE MHOTOTPaHHMKA, OCHOBHBIC 3JIEMEHThl MHOTOTPAHHUKA, BBINYKIbIE WU
HEBBINYKJIbIE MHOI'OI'PaHHHUKH; pa3BEPTKA MHOIOIPaHHHUKA

Tema 7.2. CopepxaHue yaeOHOTr0 MaTepualia

[Tpusma. IIpamas | [Ipu3ma: n-yronpHas npu3Ma; TpaHd U OCHOBAHMS MPU3MBIL; MpsiMas U HAKJIOHHAs

Y TIpaBUJIbHAS TIPU3MBI IPU3MBI; OOKOBAs U TOJIHAS TOBEPXHOCTH IPU3MBI. DJIeMEHTHI pu3Mbl. [IpaBuibHast
npu3Ma

Tema 7.3. CopneprkaHue yueOHOro MaTepuaia

[Tapannenenunen, kyo [Tapannenenunen, NpsIMOYTOJIbHBIN Mapaenenunes u ero ceoiicrtsa. Kyo. Ceuenue
KyOa, mapajuienenumnesia

Tema 7.4. Copnepxkanne ydeOHOro Marepuana

[Tupamuna. IIpaBwibHas | [lupamupa: n-yroipHas NUpamMuaa, 'paHd U OCHOBAHUE MUPaMHIbI; OOKOBas U

MUpaMU/Ia. VYceuennas | momHas MOBEPXHOCTh NMUPAMHUIBL; MPABIIIbHAS M YCEUEHHAS MUPaMUAA. DJIEMEHTHI

nupamuia nupamu/ibl. Beruuciienue 31eMeHTOB MHOTOIpaHHUKOB: pEOpa, 1naroHaiu, yribl

Tema 7.5. Copepkanne ydeOHOro Marepuana

BbokoBas u nonnas | [Inomaas 60KOBOM MOBEPXHOCTH U MOJHON MOBEPXHOCTH MPSAMON MPU3MBI, TUIOIIAIb

IIOBEPXHOCTH IIPU3MEL, | OCHOBAHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MpsiMON npu3Msbl. [lnomans 6okoBoit

MUPaMUIbI MOBEPXHOCTHU U MOBEPXHOCTH NPAaBUIBHOM MUpPaMU/IbI, TEOpEMa O IUIOIAAH OOKOBOM
MIOBEPXHOCTH YCEUEHHON MMPaAMHU/IBI

Tema 7.6. ConeprkaHue yueOHOro MaTepuaia 0,5

JIBHXKeHue B NPOCTPaHCTBE. | /IBmkeHue B mpocTpaHcTBe. CUMMETPHS B IPOCTPAHCTBE: CHMMETPHSI OTHOCHTEIBEHO

CumMeTpus B IPOCTPAHCTBE | TOYKH,  HPSAMON,  IUIOCKOCTH.  DJIEMEHTHl  CHMMETPUHM B  NUpaMHIAX,
napaesnenumnenax

Tema 7.7. Copneprkanne ydeOHOro MaTepraa 0,5

[TpaBunbHBIE [ToHsATHE mNpaBUIBHOTO MHOTOTPAaHHMKA; TMpaBUJbHAs MpH3Ma W NpaBUIIbHAs

MHOT'OIrpaHHUKH, UX CBOMCTBA

NUpaMuJia; MpaBWIIbHAS TpPEyrojibHas MUpaMUAa U MPaBUIBHBIA TeTpadap; KyO.
IIpencrasienue 0 MPaBUIBHBIX MHOTOIPAHHUKAX: OKTa’Jp, JOAECKadAp U UKOCAdIP.
JIBuKeHue B IPOCTPAHCTBE. DJIEMEHThl CHMMETPHUH B IPABUIIbHBIX MHOTOTPaHHHUKAX

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07
I1K 3.4
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Tema 7.8. Cummerpus B | [IpodeccnoHaIbHO OPUEHTHPOBAHHOE COAepP:KaHHe (CoepKaHue MPUKIATHOTO 0,5

npodeccuu. Ceuenus | MmoayJis)

MHOTOTPaHHUKOB Cummerpuss B TMPHUPOJAE, AapXUTEKType, TEeXHHUKe, B ObITY, B MNpPOQecCcHuu.

B npodeccuoHaNbHbIX | Mcronb30BaHWe IBMKCHHH B IMPOCTPAHCTBE MPH PEIICHHH MPOPECCHOHATBHBIX

3a/1ayax 3agau. CeueHus mpusmbl M nupamuabl. [locTpoeHue ceueHuit MHOTOTPAHHUKOB,
UCIIOJIB3YS METOJ CJIC/IOB. BBIMOTHEHNE BEBIHOCHBIX TUIOCKUX YEPTEKEH U3 PUCYHKOB
MIPOCTHIX 00BEMHBIX (puryp (BUI CBEPXY, COOKY,CHHU3Y)

Tema 7.9. CopepxaHne yaeOHOTo MaTrepuaa 0,5

Hununnp, ero | llununapuueckas MoBEepXHOCTb, 00pa3yroIIye HUIHMHIPHUECKON MOBEPXHOCTH, OCh

COCTABIISIOLIHE. CedeHue | UIMHAPHYECKOW MOBEPXHOCTH. [lMaMHIp: OCHOBaHHMS W OOKOBasl MOBEPXHOCTD,

UWIMHIpA oOpa3yromias U OChb; IUIOIMIAAs, OOKOBOM M TMOJHOW MOBEpXHOCTH. M300paskeHue
IIMHAPa Ha TuIocKocTH. Pa3BépTka nmmmuapa. CeueHust OMIMHAPA (TUIOCKOCTHIO,
napajuIeaIbHON WM MEePHeHAUKYIISIPHON OCH IIMIIMHIPA)

Tewma 7.10. Copneprxkanue ydeOHOro Marepuana 0,5

Konyc, ero cocrapustomue. | Konnyeckasi moOBepXHOCTb, 00pa3yroIne KOHUYECKON TTOBEPXHOCTH, OCh U BEpIINHA

Ceuenue koHyca KOHMYECKOW ToBepxHOCTH. KOHyC: OCHOBaHHME W BepuIMHa, 00pasyromas u OCh;
Ionaib 60KOBOW M MOJTHON MOBEPXHOCTH

Tema 7.11. CopepxaHue yaeOHOro Marepuana 0,5

Vceuennsii konyc. Cedenue | Yceu€HHBIN KOHYC: 00pa3yrolIe M BhICOTA; OCHOBAHUS M OOKOBasi MOBEPXHOCTb.

YCEUEHHOT0 KOHYCa H3o0paxenne KoHyca Ha TUIOCKOCTH. Pa3Béprka konyca. CedeHus KOHYyca
(TMJIOCKOCTBIO, TapaUIeTbHOW OCHOBAaHHWIO, M IUIOCKOCTBIO, TPOXOJSINEH dYepes
BEPIINHY)

Tema 7.12. Copeprkanue y4eOHOro MaTepuana 0,5

[Tap u chepa, ux ceueHus Cdepa u map: ueHTp, paanyc, AMaMeTp; MIoIaab MOBEpXHOCTU cdephl. BzanumHoe
pacronoxenue cepsl 1 TUIOCKOCTH;, KacaTelbHas TUIOCKOCTh K cdepe. M300pakeHue
cdepsl, mapa Ha wiockoctu. CedeHus mapa

Tema 7.13. Copneprkanne y4eOHOro MaTepuana 0,5

[Tonatue o0 oObeme Ttena. | [Tonsture 00 00bEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. OOBEM MUPAMHUIBI, TPU3MBI

OOBEMBI MHOTOTPaHHHMKOB H | IMIIMHIpPA, KoHyca. O0BEM 1mapa u mioniaas chepol

TeJ BpaIlCHHUS

Tema 7.14. Coneprkanne y4eOHOT0 MaTeprana 0,5

O6beMbl u momany | [logoOHbIe Tena B mpocTpaHcTBe. COOTHOMICHUS MEXAY TUIOMIAIIMUA TIOBEPXHOCTEH

MMOBEPXHOCTEH MOJOOHBIX TEI

1 00bEMaMH MOJOOHBIX TEN




Tema 7.15. Copneprkanue y4eOHOro Marepuasa 0,5
KomOunarmu MHororpaHHHK, onricaHHbIi 0koJ0 cdepsl. Cdepa, BMcaHHAs B MHOTOTPAHHUK HITH
MHOTOIPaHHMKOB M Tell | B TeJIO BpalleHUs. MHOTOTPaHHUK, BIIMCAHHBINA B TEJIO BPALICHUS
BpaICHUS
Tema 7.16. IIpodeccnonaIbHO OPUEHTHPOBAHHOE CO/IeP:KaHUE (COMepPKAaHUe MPUKJIATHOTO 0,5
KombOunanmu MOLYJIs1)
rE€OMETPUYECKUX  Ten  Ha | Mcrmosnb30BaHMEe KOMOMHAIMI MHOTOTPAHHUKOB U TEJI BPAIICHUS Ha MTPAKTHUKE
MIPAKTUKE
Tema 7.17. Pemenne 3amau. | ComeprkaHue ydeOHOro Marepuasa 1
MuororpanHuky M Tena | Beruncnenne  BenuuuH - (AUMHA,  yroi, o00BEM, IUIOMAAb  [TOBEPXHOCTH)
BpallleHUS reOMEeTPUUECKUX (QUTYp, UCTIOIIB3YS U3YUYEeHHbIE POPMYIIBI U METOIBI
Pasjea 8. [lepBooOpasnasi pyHKUMHU, ee IPUMEHEHHE
Tema 8.1. Copepxkanue ydeOHOro Marepuania 0,5
[TepBoobpaznas pyHKUIMUN [TepBooOpaznas. Tabnuia mepBoOOPa3HBIX
Tema 8.2. [Tnomane | Copeprkanue yueOHOro MaTrepuaia 0,5
KPUBOJIMHEHHONW  Tpaneuuu. | MHTerpa, ero reoMeTpuveckuii U GU3NUecKuii cMbIC). BbrunciieHne nHTerpaia mo
®opmyna HeroTona — | dopmyne HeroTona-Jleiitbnumna
JleiiOHMIa
Tema 8.3. IIpodeccuoHaIbLHO OPUEHTHPOBAHHOE CO/Iep:KaHue (coAep:KaHue MPUKJIATHOTO 0,5
OnpeneneHHbIH UHTETpal | MOMYJIsl)
B npodeccroHanbHON | Pemenne 3aay Ha MPUMEHEHUE UHTETpaja JiIsl BBIYACICHUS (PU3HYECKAX BETHUUH
NEeSITeIbHOCTH U KU3HU U TUIoIaaeit OK-01. OK-02
Tema 8.4. Pemenne 3amau | ConmeprkaHue ydeOHOTo MaTepuana 1 OK-O3’ OK-0 4'
Ha HaxoxaeHue | [leppooOpasHas u uHTErpal OK-OS’ OK-OG,
1epBOOOPa3HOM OI’<-O7 '
U ee IpUMEHEHHE [IK 3.4
Pa3nen 9. Teopusi BeposiITHOCTEH M CTATHCTHKA
Tema 9.1. Coneprkanue yueOHOro MaTepuaia 0,5
[IpencrasieHue naHsbeiX | [IpencraBieHne maHHBIX ¢ moMmomiplo  Tabmmm w  guarpamm.  CpemHee
U onucaresbHas CTaTUCTHKA | apuMETHUYeCKoe, MeHaHa, HaumOoiblliee W HauMEHbIee 3HAa4YeHHs, pa3Mmax,
JICTIEPCHsI, CTAHAAPTHOE OTKIOHEHHE YHCIIOBBIX HA0OPOB
Tema 9.2. IIpodeccuoHaILHO OPUEHTHPOBAHHOE CO/Iep:KaHue (Coep:KaHue MPUKJIATHOTO 0,5

MOYJIsT)
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CocrasieHne TabJIHL
U JUarpaMM Ha IpaKTHKE

[TepBuunas 06paboTka CTaTUCTHUECKUX NaHHBIX. ['paduyeckoe MX MpeacTaBiIeHUE.
Haxoxaenne cpeaHMX XapaKTepUCTHK, HAOMIOAaeMbIX JaHHBIX. [IpuMeHeHUe
CTaTHUCTUYECKUX METOJOB JJIs peieHus npodecCHOHaIbHBIX 3a/1a4

Tewma 9.3. CopepxaHne yaeOHOro Marepuaa 0,5

Onepauun Haj coObITHAMHY, | CiaydaiiHble SKCHEPUMEHTHI (OMBITBI) M CIIydaiHble COOBITHSA. DJIEMEHTapHbIC

HaJ BEPOATHOCTAMH. | COOBITHS (MCXOAbl). BeposTHOCTH cimydaiiHOro coObiTHa. Bbiau3ocTh 4YacToThl U

VYcioBHas BEpOSTHOCTb BEPOSATHOCTH cOObITUI. CiydaliHble OINBITHI C PABHOBO3MOXXHBIMU 3JIEMEHTapHBIMU
coObiTusiMH.  BeposiTHocTH  cOOBITHH B ONBITaX C  PaBHOBO3MOXKHBIMHU
JIEMEHTApHBIMU  COOBITHSIMU.  Onepanuu  HajJ  COOBITMSIMU:  II€pecedeHue,
00beIMHEeHNUEe, TPOTUBOIOJOXKHBIE CcoObITHsA. Jlumarpammel Oiinepa. dopmyna
CJIO)KEHHUSI BEPOSATHOCTEH. YCJIOBHAs BEPOATHOCTb. YMHOXKEHUE BEPOSTHOCTEH.
HepeBo cityyaiiHOro skcniepuMenTa. @opmyiia noJIHOW BeposiTHOCTH. HezaBrucumblie
COOBITHS

Tewma 9.4. Copnepxkanne ydeOHOro Marepuana 0,5

OnemeHTsl KOMOMHaTOpuKU | KomOuHaTOpHOE TMpaBWio yMHOXeHHs. I[lepectanoBku W (akropuan. Ywucio
couetanuil. Tpeyronbuuk Ilackans. @opmyna bunoma HeroToHa

Tema 9.5. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COlepPKaHUe (coep:KaHne MPUKJIATHOTO 0,5

BepostHoCcTh MOJLYJISA)

B npodecCHOHANbHBIX | BhuncieHne BeposSTHOCTEH ¢ UCIOIb30BaHUEM (GopMynn KoMOHHATOpUKH. OleHKa

3ajayax BEPOATHOCTH  COOBITUSI B NPOPECCHOHANBHOM  JeATeNbHOCTH.  Pemenue
npodecCHOHATIBHBIX 33J]a4 Ha BEPOSITHOCTh COOBITHS

Tema 9.6. ConeprkaHue yueOHOro MaTepuaia 0,5

Cepun  mocienoBarelbHbIX | buHapHbBI CilydaiiHbld ONBIT (MCHBITAHKWE), YCIeX M Heynmada. HesaBucumbie

UCTIBITAaHUIN ucnelTanus. Cepusi HE3aBUCHMBIX HCIBITaHMKH 710 mepBoro ycmexa. Cepus
HE3aBHCUMBIX UCIIBITAHUN bepHyum

Tema 9.7. ConeprkaHue yueOHOro MaTepuasa 0,5

Cnyuaiinbie BennuuHbl | CinyyaiiHas BenuuuHa. Pacnpenenenue BeposiTHocTel. /lnarpamma pacnpeaeneHust.

U pacrpeeacHusl.
MareMaTudeckoe OKUJaHHUE
CIIy4allHOM BEJIMYHUHBI

[Tpumepsl pacmpeneneHuii, B TOM 4YHCIE, T'€OMETPHUYECKOe U OWHOMHAIBHOE.
YucnoBble XapaKTEpUCTUKU CIy4yalHBIX BEJIMYMH: MaTeMaTUYECKOE OKUIaHHe,
JUCIIEPCUsl U CTaHAAPTHOE OTKJIOHEHUuE. IIpuMepsl NpUMEHEHHsST MaTEMaTHYECKOTO
OXKMJaHUS, B TOM YHWCJI€ B 3aJadax W3 IMOBCEIHEBHON >XM3HU. MaremaTHdeckoe
OKujlaHue OMHApHOW Ciy4aiHOM BeIMuYMHBL. MaTeMaTHiyeckoe O0KHUIaHHE CYMMBI
CIIy4aiHbIX BEJIMYMH. MaTeMaTH4ecKoe OKUAAHUE U TUCIIEPCUS T€OMETPUUYECKOTO U
OMHOMMAJILHOTO pacrnpeaeaeHui
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Tema 9.8. Copneprkanue y4eOHOro Marepuasa 0,5
3akoH  OoypIIMX ~ 4Hcel | 3aKOH OOJBIIMX YKCET W €ro pojb B HayKe, MPHUPOjE U 00mecTBe. BrIOOPOUHBIi
HenpepeiBHble  ciiydailiHble | METO HCCCIOBaHUMN. [IpuMepbl HENMPEPBIBHBIX CIIy4alHBIX BeIUYMH. DyHKIHS
BEJIMYMHBI (pacnpeiesieHns). | IUIOTHOCTH pacipe/ieneHus. PaBHOMepHOe pacripeesieHne u ero cBoiictsa. [lonsTue
HopMmanpHoe pacnipeneneHue | 0 HopMaJbHOM PacIpe/IeICHHH
Tema 9.9. Pemenue 3amau | Conepkanue ydeOHOTO MaTepuaa 1
KOMOMHATOPUKH, CTaTHUCTUKH | DiaeMeHTbl KoMmOuHaTtopuku. CoObITHE, BEPOATHOCTh COObITHSA. ClOXKEHHE |
Y TEOPUH BEPOATHOCTEN YMHOKEHHE BEPOSTHOCTEN
IIpodeccnonaIbHO OPHEHTHPOBAHHOE COAEPKAHME
BapuaTuBHBII NPUKIAIHON MOAYIb
Pa3nen 10. MaTemaTH4ecKUil NPAKTHKYM 3,5
Tema 10.1. Copepxanue yueOHOro Marepuala 0,5
Martpuusl u onpenenauTenu CriocoObl pemieHus: CHCTEM JIMHEHHBIX ypaBHeHUH. [lonsTus: marpuna 2x2 u 3x3,
onpenenurens Marpuubl. Meron 'aycca pemieHust CUCTEM JIMHEMHBIX YpaBHEHUI.
Pemenne npuknanseix 3aga4. [Ipumenenne matpuil B nHQOpMAaTUKe
Tema 10.2. CopepxaHue yaeOHOro MaTrepuana 0,5
DneMeHTHI BeKTOpHOU | KommanapHsle BekTOphl. PasnokeHwe BeKTOpa IO TpPeM HEKOMIUIAHAPHBIM
anreOpbl BEKTOpaM. YpaBHEHHUE IUIOCKOCTH. ['eomeTpuueckuil cMmbici ompenenutens 2x2.
Pemenue npuknaaHpIxX 3a1a4
Tema 10.3. Coneprkanue yueOHOro MaTepuaia 0,5
KomrmiekcHeie uncna [Tonsitue komiiekcHoro yucia. ConpspkeHHblE KOMILJIEKCHBIE YHCIa, MOIYJIb U
apryMeHT KOMIUIeKCHOro uucia. Popma 3amucu  KOMIUIEKCHOTO — YHCIIA
(reomeTpuueckasi, TPUTOHOMETpUUYECKas, anreOpanueckas). Apudmernyeckue
JIEMCTBUS C KOMIUIEKCHBIMU YHCIIaMHU
Tema 10.4. Copeprkanne ydeOHOro Marepuana 0,5
I'pader [Tonsitue rpada. Csa3Hblii rpad, nepeBo, LUK rpad Ha 1iockocTH. Pemienue
NpUKIAAHBIX 3a1a4. [Ipumenenue rpaga B nuHpopmaTuke
Tema 10.5. Coneprkanne yaeOHOro MaTepuaa 0,5
3anaun MareMaTHueckol | Bapuaunonnsiit psa.  [lomuron wacror u  rucrorpamma. CraTUCTHYECKHE
CTaTUCTUKU XapaKTEPUCTHUKU psiJia HAOII0JaeMbIX TaHHBIX
Tema 10.6. Coneprkanue yueOHOro MaTepuaa 0,5
Jlornueckue onepanuu | Jlornueckue onepauuu. [Ipumenenue nuarpamm Oiliepa—BenHa ans pemieHue

C MHO>KECTBaAMH

TCOPCTUKO-MHOKCCTBCHHBIX 3aJa4 HpO(I)eCCHOHaHBHOﬁ HAIlIpaBJICHHOCTH, 3aJiay
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WH()OPMATUKH U IPYTUX YICOHBIX TUCIUTIIINH U JJIs OTIMCAHUS PEATbHBIX MPOIECCOB
U SIBJIEHUU

Tema 10.7. Copneprkanue y4eOHOro Marepuasa 1
Pemmenue 3ana4 | [IpuMeHeHne U3y4eHHBIX MaTEMAaTHYECKUX (DAKTOB K PEIICHUIO 33J1a4 U3 Pa3InYHbBIX
MaTeMaTH4eCKOro oOJactell HAyKH U pealibHOM JKU3HU
MPAKTUKyMa

CamocrosiTejibHas padoTa 268
IIpomexyTounas arrecranus (IK3amMeH) 36
Bcero: 340
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3. VCJIOBUSI PEAJIM3ALIUM TIPOTPAMMBI OBIIIEOBPA30BATEJILHOI
TACIATITAHBI

3.1 MarepuajbHo-TeXHHYECKOe o0ecnieyeHue

Peanmuzanus mporpamMmbl  y4eOHOW  JUCHMIUIMHBI NPOU3BOAMTCS C HPUMEHEHUEM
JMCTAaHIMOHHBIX TEXHOJIOTHH U TPeOyeT HaIW4Hs dJICKTPOHHON 00pa30BaTeIbHON Cpeibl; y4eOHOTo
KaOuHeTa.

ObopynoBanue yueOHOro kaduHera:

e KJIacCHAs JI0CKa;

® [10CAJIOYHBIE MECTA M0 KOJIMYECTBY O0YJAIOIIUXCS;

e paboyee MeCTO IMpernoJaBaTeis;

¢ yueOHO-IIPaKTUYeckoe 000pyI0BaHUE, HEOOXOIUMOE ISl TPOBEICHUS PEyCMOTPEHHBIX
nporpamMmoil npaktuueckux 3anatuil. B coorBerctBue ¢ 1n.4.4 ®I'OC CIIO nomyckaercsi 3ameHa
000pyI0BaHUS €r0 BUPTYaIbHBIMH aHAJIOTaMHU.

TexHu4veckue cpeacTBa o0ydeHus :

® KOMIIBIOTEPHI C BBIXOJOM B ceTh Internet;

e caiir «JluuHas cTymus» ¢ BO3MOXHOCTBIO Pa0OTHI C DJIGKTPOHHBIM 00pa30BaTEIHHBIM
pecypcom;

® DJICKTPOHHBIE OMOIMOTEUHBIE PECYPCHI.

YueOHO-MeTOANYECKOE 0O0ecTIeueHne JUCIUIIIHHDI

* METOIMYECKUE YKa3aHUS TI0 OpraHU3aI[uH MPAKTUYECKUX 3aHITHIA;

* METOIMYECKUE YKa3aHUs 110 CAMOCTOSITENIbHOI paboTe.

IIporpammHoe oGecnieueHue:

[IporpamMmmHoe obOecreueHue, SIBISIONIEECS YacTbl0 DIEKTPOHHON HMHQOPMAIIMOHHO-
00pa3oBaTenbHON Cpe/ibl U 0a3upyoIIeecs Ha TEIEKOMMYHUKAITMOHHBIX TEXHOIOTUSIX:

- KOMIIBIOTEPHBIE 00yUYaIOIINe MPOTPAMMBI;

- TPDEHHHTOBBIC U TECTUPYIOIIUE TIPOTPAMMBIL;

- UHTEJJIEKTyaJIbHbIe POOOTU3UPOBAHHBIE CUCTEMBI OIEHKH KauyeCTBa BHITIOJIHEHHBIX paloT;

- CIIpaBOYHO-TIpaBoBas cucteMa «KoHCyNnbTaHT miocy, «["apanT;

- anekTpoHHOo-0nbInoteynHas cucrema (9bC) ObC «IPR SMART» http://iprbookshop.ru/;

- mporpaMmMa ympaBieHus oOpaszoBarenbHbiM mporieccom B DUOC (Mudopmaronnas
texHojorus. [Iporpamma ynpasnenus: oopasobarensHbiM mporieccom. KOMBAT).

3.2. UupopmanoHHoe odecniedeHre peajn3aluu NporpaMmmbl
OcCHOBHBIEC HCTOYHUKH
1. Anumos M. A., Konsrun FO.M., Tkauera M.B. u ap. Maremaruka.MartemaTtuka: anrebpa u
Hayaja MaTeMaTU4YecKoro aHauu3a, reoMeTpusi. Anredpa 1 Hadana MmaremMaTuyeckoro ananuza. 10 - 11
Kjacc. - AkimonepHoe oouiectBo «M3narensctBo «lIpocsenienne»
2. Atanacsn JI.C., ByryzoB B.®., Kagomnes C.b. u ap. Maremaruka: anrebpa u Havajia
MaTeMaTHYeCcKoro aHaiusa, reomerpus. ['eometpus 10 - 11 kmacc. - AKuuoHepHOEe OOLIECTBO
«M3narenbcTBO «lIpocBemenune»

DJIeKTPOHHBbIE U3IAHUS
3. Beepoccntiickue natepraeT-onmumuansl. - URL: https://online-olympiad.ru.
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMUAA
OBIIIEOBPA30OBATEJBbHOMN JUCIHUATIJIAHBI

KoHTpoJ1b 1 0LIeHKA pe3ylIbTaTOB OCBOEHUS 00IIe00pa30BaTeIbHON AUCIIUILITNHBI

PaCKPBIBAIOTCS Yepe3 TUCIHUILTMHAPHBIE PE3yIbTaThl, HAapaBJIeHHbIE Ha (HOPMUPOBAHHE OOIIUX

u HpO(beCCI/IOHaJ'IBHI)IX KOMHCTGHHI/II‘/'I I10 pasgciaM U TEMaM COACPKaHUA yqe6Hor0 marepuala.

Oob6masi/mpodeccnoHabHasA Pazpen/Tema Tun OLICHOYHBIX
KOMIIeTeHIIHS MeponpHusITHsI

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

peleHus 3amau | 1.4I1-o/c, 1.5I1-0/c, 1.6. TectupoBanue
npoecCHOHATBLHOM Temsr 2.1- 2.7, 2.8 I1-o/c, | BeImoaHeHHe MPaKTHYECKHX

ACATCIIBHOCTH  TPHUMCHUTCIIBHO
K pa3JIMYHbIM KOHTCKCTaM

2.9.

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

Temur 4.1 - 4.4, 4.5I1-0/c,
4.6.

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

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

Temwr 7.1, 7.2, 7.311-0/c,
74-717.

3aJaHui
Breimmonnenune 3amganuii Ha
JK3aMeHe

OK 02.
COBPEMEHHBIE CPEJICTBA ITOMCKA,

Hcnons3oBath
aHaliu3a W HUHTEpHpeTaluu
uH(popMaluuy,

1 UH(POPMAIIMOHHBIE TEXHOJIOTUH

Tema 1.1, 1.2I1-o/c, 1.3,
1.411-o/c, 1.5I1-0/c, 1.6.
Temsr 2.1- 2.7, 2.8 11-o/c,
2.9.

Temsr 3.1 - 3.5, 3.611-o/c,

[ITynuposanue
TectupoBanue
BrinosHeHne npakTUYECKUX
3aJIaHui

BrmosHenne 3agaHui  Ha

TUTST BBITIOJTHEHUS 3amaq | 3.7. dK3aMCHE
npodeccuoHaIbHON Temsr 4.1 - 4.4, 4.511-0/c,
NEeATEeILHOCTH 4.6.

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

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

Temsr 6.1 - 6.5, 6.611-0/c,

6.7-6.9.

Temsr 7.1, 7.2, 7.311-o/c,

74-7.7
OK 03. [Mnanuposats | Tema 1.1, 1.211-o/c, 1.3, | lItyaupoBanue
U peanusoBbiBaTh coOctBeHHoe | 1.4I1-o/c, 1.511-o/c, 1.6. TectupoBanue
npoheccCuoHaIbHOe Temsr 2.1- 2.7, 2.8 TI-o/c, | BeimonHeHHe MPaKTHYECKUX
u JUYHOCTHOE passutue, | 2.9. 3ajaHui
MPEANPUHUMATEIIbCKYIO Temsr 3.1 - 3.5, 3.6I1-0/c, | BeimonHenue 3amaHuii Ha
NEeITENLHOCTD 3.7. JK3aMeHe
B npodeccuonansHoil chepe, | Temnl 4.1 - 4.4, 4.511-o/c,
WCITOJTh30BaTh 3Hanus | 4.6.

1o (bHHaHCOBOﬁ rpaMOTHOCTH
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B Pa3IUYHBIX )Ku3HeHHBIX | TeMmsl 6.1 - 6.5, 6.611-o/c,
CUTYaIUAX 6.7-6.9.
Temwr 7.1, 7.2, 7.3I1-0/c,
14-7.7
OK 04. OddexktuBno | Tema 1.1, 1.2IT-o/c, 1.3, | LlrymupoBaHue
B3auMojieiicTBoBaTh M paborars | 1.4I1-o/c, 1.5I1-o/c, 1.6. TectupoBanue

B KOJUICKTUBEC U KOMaH/I€

Temnr 4.1 - 4.4, 4.511-0/c,
4.6.
Temwr 5.1, 5.2, 5.3I1-0/c,

BrlinmonnHeHHE MPaKTHYECKUX
3aJaHul
Brinonnenue 3agaHui  Ha

5,4, 5.5I1-0/c, 5.6. JK3aMeHe
Temer 6.1 - 6.5, 6.6I1-0/c,
6.7-6.9.
Temwr 7.1, 7.2, 7.311-0/c,
14-7.7
OK 05. OcymectBiate yctHyto | Tema 1.1, 1.2I1-o/c, 1.3, | LlIryaupoBanue
U THCbMEHHYI0 KommyHuKamuio | 1.4I1-o/c, 1.511-o/c, 1.6. TectupoBanue

HAa TrocygapcTBeHHOM  si3bike | Tembr 2.1- 2.7, 2.8 II-o/c, | BrimomHeHne nmpakTUIECKUX
Poccuiickoii Oenepannu | 2.9. 3aIaHuI
c y4eToM ocobennocreir | Temur 3.1 - 3.5, 3.6I1-0/c, | Brimonnenne 3amanuii Ha
COLIMAJIBHOTO 3.7. JK3aMeHe
U KyJIbTYPHOTO KOHTEKCTa Temsr 4.1 - 4.4, 4.5I1-0/c,

4.6.

Temwr 5.1, 5.2, 5.3I1-0/c,

5,4, 5.5I1-0/¢c, 5.6
OK 06. ITposiBisaTs rpaknancko- | Tema 1.1, 1.211-o/c, 1.3, | lltynupoBanue
NaTPUOTHYECKYIO nosuuuio, | 1.411-o/c, 1.51-o/c, 1.6. TectupoBanue
JEeMOHCTpHUpOBaTh  oco3HaHHoe | Temsr 2.1- 2.7, 2.8 II-o/c, | BrimosiHeHHe MPaKTUUECKUX
TOBEJICHUE Ha ocHose | 2.9. 3aJaHui
TPaJULIMOHHBIX Temur 4.1 - 4.4, 4.511-0/c, | Beimondenne 3agaHuii Ha
00IIIeUeIOBEYECKUX IIeHHOCTEH, | 4.6. 9K3aMeHe
B ToM uucne ¢ yudetom | Temwr 5.1, 5.2, 5.3II-o/c,
rapMOHH3AIIUU 5,4, 5.511-o/c, 5.6.
MEKHAIIMOHAILHBIX Temer 7.1, 7.2, 7.311-o/c,

N MCKPCIIMTUO3HBIX OTHOMGHHﬁ,

7.4-17

MPUMCHSITh CTaHIaPTHI

AHTUKOPPYIIIUOHHOTO

MOBEICHUS

OK 07. CopeiictBoBats | Tema 1.1, 1.2I1-o/c, 1.3, | UltyaupoBanue
COXPaHEHHIO okpyxaromet | 1.4I1-o/c, 1.5T1I-o/c, 1.6. TectupoBanue

cpenbl,  pecypcocOepexenuto, | Temsbr 2.1- 2.7, 2.8 [1-o/c, | BrimosHeHne MpaKTUYECKHX
MPUMEHSITh 3HaHus | 2.9. 3aaHui

00 W3MEHCHUHU kimmarta, | Temsr 3.1 - 3.5, 3.6I1-0/c, | Bemmonnenue 3amaHuii  Ha
MIPUHIUIIBI oepexximmBoro | 3.7. JK3aMeHe

IIPOU3BO/JICTBA, spdextuBHo | Temwr 5.1, 5.2, 5.3II-o/c,

5,4, 5.5I1-o/c, 5.6.
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JIECTBOBATh B UYpe3BbIYANHBIX
CUTyaLUsAX

Temrr 6.1 - 6.5, 6.6 IT-o/c,
6.7-6.9

IIK 3.4. OcymectBisats cOop,
CHUCTEMATU3alUsA W HAKOIUIEHUE
nHpopMaIu, HeOOXOIUMOM AJIs

OIpCACIICHUA KaﬂaCTpOBOﬁ
CTOMMOCTHU 00BEKTOB
HCABUKUMOCTH.

I1-o/c

[lItyaupoBanue
TectupoBanue

BrinosHenne npakTUYECKUX
3aJaHun

Brimmonnenue 3amanui Ha
DK3aMCHE
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