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1. OBIIIASI XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBI
OBIIEOBPA30OBATEJBbHOM JUCHUILJIAHBI
1.1. MecTo 1MCUMIVIMHBI B CTPYKTYpe o0pa3oBartesibHOil nporpammsl CIIO:
Oo6meobpa3oBaTenbHas qucHuiuinHa «MaTemMaTukay sSBISETCS 00513aTebHON YaCcThIO
001ieo0pa3oBaTeapHOrO MUKIIa 00pa3oBaTeNbHOM porpaMmel B cootBeTcTBrr ¢ @I'OC CITO
110 38.02.03 «OnepaunoHHast 1eATEeJbHOCTb B JIOTHCTHKE»

1.2. lleau 1 mJIaHUpPyeMble Pe3yJabTAThl 0CBOCHUS TN CHUIINHBI:
1.2.1. leapb AUCUMIIIIHHBI

Copepxanre  mporpamMMmbl  00IIE00pa30BATENBLHOM  MUCHUIUIMHBL  «MaTemMaThka
HaIlpaBJIEHO Ha JIOCTHKCHUE pe3yabTaToOB ee W3y4YCHUS
B cootBercTBUU ¢ TpeboBanusmMu OPI'OC COO c yderoM npoheCCHOHATBLHOW HAIPABICHHOCTH
drocC CIIO. IIpuopureTHbIMU LEIIMU oOyueHus MaTeMaTHKe
Ha 6a30BOM ypPOBHE SBJISIOTCS:

dbopMUpOBaHHE  LEHTPAIBHBIX  MaTeMaTHYEeCKHX  MOHATHM  (YUCIIO,  BEJIUYUHA,
reoMerpuueckas  ¢urypa, TEpeMEHHas, BEPOSATHOCTb,  (YHKIHs), OOECHEeUNBAIOIINX
MIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMATUUECKOTO0 00pa30oBaHus 00yUYaIOIINXCS;

noABeAcHUE O00yJaronuXcsi Ha JOCTYIMHOM JJII HUX YPOBHE K OCO3HAHUIO B3aHMMOCBSI3H
MaTeMaTUKU u OKPY>KaloIIero MHUpa, MMOHUMAaHUE MaTeMaTHKU
KaK 4acTH OOIIEH KyJbTYyphl YEJIOBEUECTBA;

pa3BUTHE  MHTENIEKTYalbHBIX M  TBOPYECKHMX  CIIOCOOHOCTEH  OOydYarommxcs,
MO3HABATEJIbHOW aKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUN, KPUTUUHOCTH MBIILJIEHUS, UHTEpEca K
W3YYEHUIO MAaTEeMaTHKU;

¢dbopMupoBanue (yHKIIMOHATHLHOW MAaTeMaTHYECKOW TPaMOTHOCTH: YMEHUsSl pacro3HaBaTh
MaTeMaTUYeCKHe aCIEeKThI B peanbHbIX KU3HEHHBIX CUTYaLMIX
u npu WU3y4YeHUU TPYTHUX JUCITUTUINH, MIPOSIBJICHUS 3aBUCUMOCTEHN
U 3aKOHOMEpPHOCTEeH, (HOpMYyTUpOBaTh UX Ha S3BIKE MATEMAaTHKU M CO3/1aBaTh MaTEMaTUYECKHE
MOJICIIH, MPUMEHSTD OCBOCHHBIN MaTeMaTU4YeCKHUil amrapar
JUISL PEIICHHS TMPaKTUKO-OPUEHTUPOBAHHBIX 3a/ad, 3ajad MpodecCUOHATBHON JCSATEIHHOCTH,
MHTEPIPETUPOBATH U OLICHUBATH MOJYUYEHHBIE PE3YIbTaThI.

1.2.2. IInanupyemble pe3y/abTaTbl OCBOCHHSI 001Ie00pa30BaTeIbHON IMCUUILIUHBI B
coorBercTBHHu ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

O6mue  xomnerenuuu  (manmee — OK) u  npodeccroHanbHble  KOMIETEHLIUU
(mamee — IIK) ®I'OC CIIO B COOTHECEHMH C JUYHOCTHBIMH, METANPEIMETHBIMU
U TpeIMeTHbIMM  pe3yinbTaTamMu  oOydeHuss 0GazoBoro ypoBHsS (manee —  IIPO)

®I'OC COO npencraBieHbl B TA0JIHIIE:



Koa u HamMeHOBaHHE

Pe3ysabTarsl 00y4yeHnust

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

pelieHus 3a1a4y
npodeccnoHanbHOM
NEeSATEeIbHOCTH
MIPUMEHUTEITEHO

K pa3IMYHbIM KOHTCKCTaM

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

- TOTOBHOCTh K  AaKTUBHOM  JIEITEILHOCTHU
TEXHOJOTHYECKOM U COLMAIIBHON HAIpPaBICHHOCTH,
CIIOCOOHOCTE WHULIUUPOBATH, IJIAHUPOBATH
Y CaMOCTOSITEIbHO BBINOJIHATh TAKYIO 1€ATEIbHOCTb;
- HHTEPEC K pa3IM4HbIM chepam npodeccHoHaTbLHON
JIeSITETLHOCTH.

MeTaHpeI{MeTHHe PE3YIbTAaThl JOJKHBI OTPpaXXaTh:

Ognanenue YHHUBEPCAIbHBIMU y4eOHBIMU
MI03HABATEIbHBIMA JACHCTBHUSIMH:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITEIIBHO (dbopMynupoBaTh
U aKTyalIH3WpoBaTh MpoOJIEeMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

- yCTaHaBIMBaThb  CYLIECTBEHHBIH  TNpHU3HAK

WIA OCHOBaHWS JUIsl CPaBHEHUs, KiacCU(PUKAIUH
1 0000IIEeHMS;
- ONpenenATh IEeNd JEATEILHOCTH, 3a/]1aBaTh
napaMeTpLI 158 KpI/ITepI/II/I UX JOCTHIXCHHUA,

- BbBIABJIIATH SaKOHOMepHOCTI/I 158 HpOTI/IBOpe'-II/IH

B paCcCMaTpHUBACMBIX ABJICHUAX,

pewieHus 3a1a4; yMeHue (OpMyJIMpOBATH OINpPEEIeHus,
aKCHOMBI

U TEOpEMBbl, NPUMEHATh HUX, MPOBOJIUTH JOKA3aTEIIbHbBIE
paccyKIeHUs B XO/1€ PELICHUs 3aay;

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

norapudm BBIUHCIICHUE

3HAYCHUH

YuClia; YMEHHE
u npeoOpa3zoBaHUs
norapudmamu,
BBIPKEHHUI;

BBIPD aKEeHHNI CcOo CTCIICHAMU n

npeoOpa3oBaHus JIPOOHO-pAIIIOHATBHBIX

ITP63. YMeHune omepupoBaTh MOHATUSAMH: pallMOHAJIbHBIE,

UppalMOHAIIbHBIE, MOKa3aTelbHbIE, CTETICHHBIE,
JorapumMuuecKue, TPUTOHOMETPUUECKHE YpaBHEHUA U
HEPAaBEHCTBA, UX CUCTEMBI;

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

MaTCpHraJibl; UCCIICAOBATL B HpOCTCﬁMHX crydasax (I)YHKI_[I/II/I

ONEpPUPOBATh  MOHSITHUSIMH:

Ha MOHOTOHHOCTbD, HaXO0aUuTh HauOOJIbIINE

U HauMEHbIME 3Ha4YeHHs (QYHKIMHA; CTPOUTh Tpaduku
MHOTOYJICHOB c UCIOJIb30BaHUEM anmapara
MaTeMaTHUYeCKOIr0 aHalNu3a; IPUMEHATh MMPOU3BOJIHYIO IIPU
peleHnn 3a1a4

Ha ABUXKCHUC; PCIIATh MMPAKTUKO-OPUCHTUPOBAHHBIC 3aa4N




- BHOCUTh KOPPEKTUBHI B JICATEIHHOCTh, OIICHUBATH
COOTBETCTBUE PE3YJIHTATOB LIEJISIM, OIICHHBATH PUCKU
MOCJIEACTBUI AEATEIbHOCTH

0) 6a30BBIC UCCIICIOBATEILCKHUE JICHCTBYS:

- BJaJleTh HaBBIKaMU Y4eOHO-HCCIIEI0BATEIbCKOM
U TIPOEKTHOM IS TEIbHOCTH, HAaBBIKAMU Pa3peLIeHUs
npo0Jem;

- BBIBIATH  NPUYMHHO-CIEICTBEHHBIC  CBS3H
U aKTyaJlW3upoBaTh 3a7ady, BBIIBUTATh THUIIOTE3Y
ee pelIeHus, HAXOJIUTh apTyMEHTBI
JUTSL JTOKa3aTeIhCTBA CBOMX YTBEPIKICHUM, 33]1aBaTh
napaMeTpsl ¥ KPUTEPUU PEIICHHUS,

- QHAJIM3UPOBATH TMOJYYCHHBIE B XOJE€ pPEIICHUS
3a1a4n KPUTHUYECKH  OLIEHUBATh

IIPpOIrHO3UpPOBATh HU3MCHCHHC

pe3yIbTaThl,
UX JOCTOBEPHOCTbD,

B HOBBIX YCJIOBHSIX;
pa3pabaThiBaTh TUIAH PEMICHUS MPOOJIEMBI C YIETOM
aHaiusa UMEIOIIUXCS MaTepuaTbHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

- YMETh MEPEHOCUTh 3HAHUS B I103HABATEIIHHYIO

U MPaKTUYCCKYIO o0iactu KU3HCACATCIIBHOCTH,

- yMeThb HHTETPUPOBATh 3HAHHUS W3 Pa3HbBIX
MPEeIMETHBIX 00IacTel;
- BBIJBUTATh HOBBIE HIIEeH, npearaTh

OpPUTHHAJIBHBIC TOAXOAbI U PCHICHUS

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

[1PGS. YMeHue ornepupoBaTh MOHSATUAMH: palliOHAIbHAS
¢byHKuus, moka3aTenbHas (YHKLUS, CTeTeHHas (DYyHKIIHS,
norapudmuueckas byHKIHS, TPUTOHOMETPHUECKUE
dbyHKIMKH, 00paTHBIE (YHKIIMW; YMEHUE CTPOUTH Tpaduku
W3y4YEHHBIX  (QYHKIIHH, rpaduku  mpu
M3YYEHUHU MPOLIECCOB M 3aBUCUMOCTEH, IPU PEIICHUH 33124

HUCIIOJIB30BAThb

U3 IPYruX YIeOHBIX MTPESIMETOB U 33]1a4 M3 PCATbHOM KU3HH;
BBIpaXaTh POPMYJIaMH 3aBUCUMOCTH MEXTY BEIIMYNHAMU;
[1PG6. YMmenue pemarb TEKCTOBBIC 3a/1a4d PAa3HBIX THIOB (B
TOM YHCJIC Ha TMPOIEHTHI, JOJIM M YacTH, Ha JBIIKCHUE,
paboTy, CTOMMOCTh TOBapOB M YCIIyT, HAJIOTH, 3aJa4d W3
00J1aCTH yIpaBJICHUS JINYHBIMHA U CEMEHHBIMY (PUHAHCAMMN );
COCTaBJIATh BBIPAKCHUS, YPAaBHCHUS, HEPABCHCTBA M HUX
CHUCTEMBI 1O YCIOBHIO 3aJaud, HCCIEAOBATh MOIy4YEHHOE
peIIeHre U OIEHUBATH MPABIOMOA00HOCTh PE3yIbTaTOB;
[1PG7. cpenHee
apudmernyeckoe, MeauaHa, HaumOOJbIIEE W HAaUMEHBIICE

YMeHue onepupoBaTth  MOHATUSMHU:
3HAYEHMs, pa3Max, JUCIEpPCHs, CTaHJApTHOE OTKIOHEHHE
YHUCIOBOr0 HabOpa; yMEHUE U3BJIEKATh, MHTEPIIPETUPOBATD
uHpOpMalMIO,  TpEJICTaBIeHHYH0 B  Tabiaumax, Ha
JquarpaMmax, rpagukax, OTpakarollyro CBOMCTBA peallbHbIX
NPOIIECCOB UM SIBJICHMUN; MPENCTaBIATh HH(GOPMALHIO C
NOMOIIBI0  TabmuIl M JgUarpaMM;  UCCIIEA0BaTh

CTaTUCTHUYECKHUEC JaHHBIC, B TOM YHUCJIIC

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




[1PG8. YMmenue onepupoBaTh MOHATUSAMU: CIIYYaHBIN OIBIT
U CIy4ailHOE COOBITHE, BEPOSTHOCTh CIIy4aifHOI'O COOBITHS,
YMEHHE BBIYUCIATH BEPOSITHOCTh C HCIHOJIb30BAHUEM
rpadMUecKuX METOJOB; MPUMEHATH (HOPMYIIBI CIOKEHUS U
YMHOXXEHHUSI BEPOSTHOCTEH, KOMOMHATOpHBIC (aKThl |
GbopMyNbl TIpU pENICHWHW 33/a4; OIEHHBATH BEPOSTHOCTH
peanbHBIX COOBITHIA; 3HaKOMCTBO
CO CITy4aifHBIMH BEJIMYMHAMU; YMEHHE TIPUBOIUTH IPHUMEPbI
NPOSIBIICHUSI 3aKOHAa OOJBIIMX YHCET B MPHPOIHBIX
M OOILECTBEHHBIX SIBICHUIX;

I1P69. YMmeHnue omnepupoBaTh MOHATUSAMU: TOUKA, IpsiMas,

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

U TUIOCKOCTEH, YroJl MEX1y MPSMBIMH, YTOJl MEKIY TPSIMOM
U TUIOCKOCTBIO, YOIl MEXKAY IMJIOCKOCTSIMHU, PACCTOSTHUE OT
TOYKHM A0 IIJIOCKOCTH, PpaCcCTOAHUEC MCXKIAY IPSAMBIMU,
paccTosTHUE MEX]y IUIOCKOCTSIMH, YMEHHE HCIIOJIh30BaTh
IpU pELIEHUU 3a7ad H3Yy4YeHHble (AKTBI M TEOpPEMBI
IIAaHUMETpHUH, YMCHUC OLCHUBATH Pa3MEPhI 00BEKTOB
OKPYXKAroIIero MUpa;

[TP610. YMeHue onepupoBaTh MOHATUSMU: MHOTOTPAHHUK,
CeUYeHHe MHOTOTpaHHWKA, KyO, Mapaenenurnes, mpusma,
nupamMuia, GUrypa M MOBEPXHOCTH BpAICHHS, TUIHHID,
KOHYC, map, cepa, cedeHus GUrypsl BpaiieHus, I0CKOCTh,
Kacaromasicsi  chepbl, IWIWHApPA, KOHYyCa, IUIOIMAIb
IIOBEPXHOCTU IUPAMUIBI, INPU3MBI, KOHYyCa, IUIHHIPA,
miomanas  ceppl, 00beM  Kyba, MPSAMOYTOJHHOTO
napajuieNIenunesa, IMpaMuIbl, IPU3MBI, UINHIPA, KOHYCA,




mapa; yYMEHHE n300paxkaTh MHOTOTpaHHUKU
Y [TIOBEPXHOCTHU BPALIEHMSI, UX CEUEHUS OT PYKH, C [IOMOILBIO
YEpTE)KHBIX HMHCTPYMEHTOB U AJIEKTPOHHBIX CPEJICTB;
YMEHME Paclio3HaBaTh CHMMETPHIO B IIPOCTPAHCTBE; YMEHHE
pacro3HaBaTh NIPaBUIIbHBIE MHOIOIPaHHUKH;

I[IP611 VYmeHue omnepupoBaTh TMOHITHAMHU: JBH)KCHHE
B IPOCTPAHCTBE, MOAOOHbIE (UIYpbl B IPOCTPAHCTBE;
UCIIOJIb30BaTh OTHOIIECHUE IUIOIIAJEH IIOBEPXHOCTEH H
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. YMeHnue onepupoBaTh HOHATUAMU: MPSAMOYTOJIbHAS
CUCTEMAa  KOOpAMHAT, KOOPAMHATBl TOYKH, BEKTOD,
KOOpJMHATBhl BEKTOPA, CKaJISpPHOE IPOU3BEICHHUE, YIOJI
MEXIYy BEKTOpaMH, CyYMMa BEKTOPOB, IIPOM3BEICHHE
BEKTOpa Ha YHCIIO; HAaXOJIUTh C TIOMOIIBIO H3YYEHHBIX
dbopMysl KOOpPAMHATHI CEPEIMHBI OTpE3Ka, PACCTOSIHUE
MEXy IByMSI TOUKaMU;

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

U MaTeMaTHYeCKUe MOJETH B MPUPOIHBIX M OOLIECTBEHHBIX
ABJICHUSX, B HCKYCCTBE; yMEHHE IPHUBOJIUTH IPUMEPHI
MaTE€MaTUYeCKUX OTKPBITUH pPOCCUHCKOM W  MHUPOBOHN
MaTeMaTU4YeCKON HayKn




OK 02. Hcnonap3oBare
COBPEMEHHBIC CpencTBa
[IOVCKa, aHajau3a u

MHTEpIpeTanuy NHPOpPMaLuH,
151 uH(GOpPMaIMOHHbIE
TEXHOJIOTMH ISl BBIITOJIHEHUS
3a1a4 npodeccuoHanbHOI
e TeTbHOCTH

JluyHOCTHBIE pE3yNbTaThl JIOJDKHBI OTpaXkaThb B
YaCTU: IEHHOCTHU HAyYHOTO IT03HAHU:

-c(hOpMUPOBAHHOCTH MHUPOBO33pEHUS,
COOTBETCTBYIOILIETO YPOBHIO
pa3BUTHSA HAyKd M OOIIECTBEHHOW TMPaKTHUKH,

OCHOBAHHOI'O

COBPEMEHHOMY

Ha JIMaJIore KyJabTyp, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MeCTa B MOJHUKYIHTYPHOM MHUDE;
MertarnpenmMeTHbIe pe3yabTaThl JOKHBI OTPaXKaTh:
OBnanenue YHHUBEpCATbHBIMU y4eOHBIMH
NI03HABATEIbHBIMH JICHCTBUSIMU:

B) pabota ¢ napopmarmei:

- BJIaJ€Th HABBIKAMH IOJYYEHUS WHPOpPMAIMU W3
UCTOYHHKOB  pa3HBIX THIIOB, CAMOCTOSTEILHO
OCYLIECTBIISATH MOUCK, aHAIM3, CUCTEMATHU3ALHI0 U
UHTEPIIPETANI0 WHPOPMAIMH PA3INYHBIX BUIOB U
dbop™m mpeacTaBIeHUS;

- CcO03/1aBaTh TEKCTHl B pa3M4YHBIX (opmMaTax c

y4e€TOM Ha3zHadeHHs: UHQPOpMalUu U LEJIeBOU

ayIUTOpUH, BBIOMpas  ONTUMAIbHYIO  (opmy
IIPEJICTaBICHHUS
Y BU3yallN3allly;
- OLECHMBaThb  JIOCTOBEPHOCTH,  JIETUTUMHOCTH

I/IH(I)OpMaI_II/II/I, €C COOTBCTCTBUC IPABOBBIM U
MOPaJIbHO-3THUYCCKUM HOPMaAM;

- UCIOJNB30BaTh CpeAcTBa HH(MOPMALMOHHBIX U

KOMMYHUKaIIMOHHBIX TEXHOJIOTHH B pPEeIICHUA
KOTHHUTHUBHBIX, KOMMYHHKAaTHUBHBIX u
OpTraHHu3allMOHHBIX 3aga4 C CO6J'II-O)I€HI/IeM

I1P61. Bnanenue meromamMu J0Ka3aTeNIbCTB, alTOPUTMAMHU
pemieHus 3a1a4; yMeHue (OpMyIHpPOBATH OINpPEEICHus,
aKCHOMBI

U TEOpPEMbl, MPHUMEHATh HUX, NPOBOJIUTH JIOKa3aTeIbHBIE
paccyXJIeHUs B X0/l peLIeHHs 3a/1a4;

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

3HAYCHUH

qucia, BBITIOJIHATE  BBIYUCIICHUC

U 1npeoOpa3oBaHUsl BBIPAKEHUH CO  CTENEHSAMU U

norapupmamu, TpeoOpa3oBaHUS APOOHO-PATMOHATBHBIX
BBIPAKCHMI;

[1PG3. Ymenue omepupoBaTh MOHATUSIMH: PallMOHAJIBHBIEC,
UppalMOHANIbHBIE, MOKa3aTebHbIE, CTETICHHBIE,
norapuMuuecKue, TPUTOHOMETPUUECKHE YypaBHEHUA U
HEPaBEHCTBA, X CUCTEMBIL;
[1P64. VYmeHue onepupoBaTh

HenpepbiBHAs  (QyHKIUS,

HOHATUAMM:  (PYHKLHS,

MPOU3BOHAS, TEPBOOOpa3HAas,

OHpC}IGJ’IGHHLIfI HUHTErpajl; YMCHHUC HAXOJUTh IMPOU3BOAHLBIC

AJIEMEHTapHbIX  (YHKIUH,  HUCHOJB3YyS  CIIPABOYHBIE
MaTepuabl; UCCIEI0BaTh B IPOCTENIINX ciydasx (GyHKIUH
Ha MOHOTOHHOCTb, HaXOJHUTh HauOoJbIINe

U HauMeHbIIWE 3HaueHHs (YHKIMHA; CTPOUTh TpaduKH

MHOT'O4YJICHOB C HCIIOJIBb30BaHUECM arrapara
MAaTCMaTUYCCKOTO aHaJIn3a; MPUMCHATH IMPOU3BOAHYIO IIPU
pemiCHUN 3aga4d
Ha IBMXXCHHUC, pCIIaTh MPAKTUKO-OPUCHTUPOBAHHBIC 3aa4n
Ha HauOOJbIINE U HaUMEHBIIINE 3HA4YCHHA, HA HAXO0XJICHHUEC

IIyTH, CKOPOCTH U YCKOPEHNS,




TpeOOBaHUI IPrOHOMHKH, TEXHUKUA OE30MaCHOCTH,
TUTUEHBI,  PECYpPCOCOEpekKEHMs, IPaBOBBIX U
THMYECKHMX  HOpPM, HOpPM  HMH(OpMAIMOHHON
0e301macHOCTH

[1PGS. YMeHue omnepupoBaTh MOHATUSIMH: pallMOHAIbHAS
¢byHKuuMs, moka3aTenbHas (YHKIHSA, CTENeHHas (QyHKIUS,
JorapupmMuuecKas byHKLu, TPUTOHOMETPUUECKUE
¢bynkuuu, obparHeie (YHKINMH; YMEHHE CTPOUTH rpaduku
U3y4eHHbIX  (DYHKIMM, UCHONb30BaTh TpaQuUKU  IpH
U3y4EHHH ITPOLIECCOB U 3aBUCUMOCTEH, NP PEIICHUH 3a/1a4
U3 Ipyrux y4eOHbIX IPEIMETOB U 33]a4 U3 peaslbHOM KU3HU;
BbIpa)XaTh (POPMYJIaMHU 3aBUCUMOCTH MEX]y BETMUYMHAMU;
[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
00JacTy yrpaBiIeHUs JUYHBIMU U CEMENHBIMU (PUHAHCAMM);
COCTaBJIATh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA M HUX
CHCTEMBI IO YCJIOBHUIO 33Ja4M, HCCIEI0BaTh MOJYYEHHOE
pelleHre U OLEHUBATh MPaBAONOJ00OHOCTh PE3YIbTATOB;
[IP67. VYmeHue omnepupoBaTh MNOHATHSAMM: CpellHEe
apudmernyeckoe, MeauaHa, HauOousblliee M HaUMEHbIIEE
3HAYEHMs, pa3Max, JIUCHEpPCUs, CTaHIApTHOE OTKIOHEHHE
YHCJIOBOr0 Habopa; yMEHHE U3BJIEKATh, HUHTEPIIPETUPOBATD
uH(poOpMallMI0, TPEICTaBICHHYO B  Tal0iumax, Ha
qyarpaMmax, rpagukax, oTpakarollyro CBOMCTBA peallbHbIX
NPOLIECCOB U SIBJICHUH; MPEJICTaBIATh HH(POPMALUIO C
NOMOIIBI0  TabmuIl M JUarpaMM;  UCCIIEAOBaTh
CTaTUCTHYECKUE JaHHBIE, B TOM qucie
C MpHUMEHEHHEeM TpaHUUecKMX METOJIOB U 3JIEKTPOHHBIX
CPEJICTB;

[TP68. Ymenue onepupoBaTh MOHATUSIMHE: CITYIAHBIA OTBIT
U ClIy4aitHoe COOBITHE, BEPOSTHOCThH CIIYYalHOTO COOBITHS,
YMEHHE BBIUUCIATH BEPOSTHOCTh C HCHOJIb30BAHUEM




rpadMUecKuX METOJOB; MPUMEHATH (HOPMYIBI CIIOKEHUS U
YMHOXXEHHUSI BEPOSATHOCTEH, KOMOMHATOpHBIE (AaKThI |
dbopMynbl MpU pEHICeHWH 331a4; OLEHHBATH BEPOSTHOCTH
peanbHBIX COOBITHI; 3HAKOMCTBO
CO CIIy4alHbIMU BEJIMYMHAMU; YMEHHE TPUBOAUTH IPUMEPHI
MPOSBIICHUSI 3aKOHAa OOJBIIMX YHCENT B MPUPOAHBIX
1 OOIIECTBEHHBIX SBJICHUSX;

[1PGY. YMmeHnue omnepupoBaTh MOHATUSAMHU: TOUKA, MpsiMas,

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

U IJIOCKOCTEM, IOl MEXAY MPSMBIMH, YTOJI MEXIY IPIMOMN
U IUIOCKOCTBIO, YIOJI MEXKAY IUIOCKOCTSIMH, PACCTOSIHHE OT
TOYKHU

JI0 TUIOCKOCTH, PAacCTOSHUE MEXIY NPSMbIMHU, PACCTOSHUE
MEX]Y MIIOCKOCTSIMU; YMEHHE UCIIOJIb30BaTh MIPU PEIICHUH
3a71a4 U3y4eHHbIe (DaKThI U TEOPEMBI TUNIAHUMETPHU; YMEHHE
OILICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOLIETO MUPA;
[1P610. Ymenue onepupoBaTh MOHATUSIMU: MHOTOTPAHHUK,
CeueHre MHOTOTPaHHMKA, KyO, TMapaulelienuIie]], mpu3ma,
nupamuia, GUrypa M MOBEPXHOCTh BpallleHHs, LHIUHJD,
KOHYC, 11ap, chepa, ceueHus (Gurypsl BpalleHus, IIOCKOCTb,
Kacaromasicss  chepbl, IWIMHApPa, KOHYyca, IUIOMIAIh
MOBEPXHOCTU THPAMU[BI, MPHU3MBI, KOHYyCa, LWJINHApA,
wiomans  chepel, 00beM  Kyba, MPSIMOYTOJIBHOTO
napaieNienuea, MUpaMuIbl, TPU3MBI, IWINHAPA, KOHYCa,
mrapa; yMeHHue n300pakaTh MHOTOTPaHHUKH
Y TTIOBEPXHOCTH BPAILIEHHS, UX CEUEHUS OT PYKH, C TIOMOIIBIO
YEpPTESIKHBIX HMHCTPYMEHTOB U OJIEKTPOHHBIX CPEICTB;
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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,;
UCMOJb30BaTh OTHOUIEHHE IUIOLAa/el IOBEPXHOCTEH U
00beMOB MMOJOOHBIX (GUTYD MPU PEIICHUH 3371aY;

[IP612. YMeHHE BBIYUCIATH T€OMETPUUYCCKHUE BEITUYMHBI
(nmuHa, yroji, IUIOmaab, 00beM, IJIOAJb MOBEPXHOCTH),
UCTIONB3Ys U3y4eHHbIE (DOPMYJITBI U METOIBI;

I1P613. YMeHue onepupoBaTh MOHATUAMU: MPSIMOYTOJIbHAS
CUCTEMa KOOpAMHAT, KOOPJAWHAThl TOYKH, BEKTOD,
KOOpJMHATBhl BEKTOPA, CKaJIspPHOE IMPOU3BEICHHUE, YIOJ
MEXJY BEKTOpaMH, CyYMMa BEKTOPOB, IPOM3BEIECHUE
BEKTOpa Ha YMCJIO; HAaXOOUTh C IIOMOIIBIO H3YYEHHBIX
dbopMyn1 KOOpPAMHATBI CEPEIUHbI OTpPE3Ka, pacCTOSIHHUE
MEXy IBYMsI 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 BOCIIUTAHUSA:

- chOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUS,
3TUYECKOTO MOBEICHUS;

[1PG1. Bnanenue merogamMu J0Ka3aTelbCTB, alTOPUTMAMHU
pelieHus 3aaay; yMmMeHue (GopMyIupoBaTh ONpeAeNeHus,
aKCHOMBI

U TEOPEMBI, MPHUMEHSITh WX, MPOBOJUTH JOKa3aTeIbHbIE
paccyX/IeHUs B X0JIe pELIeHUs 3a/1a4;
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JEATEILHOCTD
B IpodeccuoHanbHOM cdepe,
UCII0JIb30BATh 3HAHHUS
10 TPaBOBOM M (PUHAHCOBOMU
IPaMOTHOCTH B Pa3IMYHBIX

KN3HCHHBIX CUTYyalUAaX

- cOCOOHOCTh OIIGHWBATh CUTYAIMIO U MPHHUMATH
OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACHh HA MOPAJIBHO-
HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

- OCO3HAaHME JIMYHOTO BKJIaJa B IOCTPOEHUE
YCTOMYHBOTO OYAYIIETO;

- OTBETCTBEHHOE OTHOILIECHHE K CBOUM POIUTEISM
Y (WJIM) IPYTUM Yj€HAM CEMbH, CO3aHUIO0 CEMbH Ha
OCHOBE  OCO3HAHHOTO  MPUHSATHSA  IEHHOCTEH
CEMEMHON KU3HU B COOTBETCTBUM C TPAIULUSMHU
HapoaoB Poccuu;

MertanpeamMeTHbIE PE3YIbTATHI JOJKHBI OTPAXKATh:
OBnajeHue  yHHMBEPCAIBHBIMU  PETYJISTHBHBIMHU
NENCTBUSIMU:

a) caMOOpTaHMU3aIIUs:

- CaMOCTOSITEJIbHO OCYUIECTBJIATH [O3HABATEIIbHYIO
npoOJieMbl, CTaBUTh

ACATCIIBHOCTD, BBISIBJIATH

" dhopmynupoBaTh cOOCTBEHHBIE

B 00pa30BaTEIbHOM NEATEIBHOCTH U JKU3HEHHBIX

3aga4uu

CUTyalusIX; CaMOCTOATECIIBHO COCTAaBJISATH IJ1aH
PCIICHUA HpO6HeMBI C YUCTOM NMCHOIIINXCS
pecypcos, COOCTBEHHBIX BO3MOYKHOCTEH

Y TIPE/ITIOYTEHUIA; TaBaTh OILIEHKY HOBBIM CUTYAIHSM;
0) CaMOKOHTPOJIb:

UCIIONIb30BAaTh TPHUEMBl pedIeKcHn Uil OLEHKH
CHUTYaIllH, BBIOOPA BEPHOTO PELICHUS;

- yMEThb
IIPUHUMATh PEIICHUS 10 UX CHUKEHUIO;

OIICHUMBAaTb PHUCKH W CBOCBPEMCHHO

B) AMOLIMOHAJIbHBIN HMHTEJUIEKT, MPEeANoararuuil
c(hOopMUPOBAHHOCTH:

I1P64. VYmenue
HeTpepbIBHAS  (YHKINA,
OTIpENIeICHHBI MHTErPall; yMEHUE HAXOAUThH MPOU3BOIHBIE

MOHATUSAMH:  (YHKIIHA,

POW3BOJHAS, TEPBOOOpaA3HAas,

OIIepUpOBaTh

JJIEMEHTapHBIX  (YHKIUH,  HWCHONB3YyS  CIIPABOYHBIC
MaTepuasbl; UCCIEeI0BaTh B IPOCTEHIINX cIydasx (pyHKIIHH
Ha MOHOTOHHOCTb, HaXxOJIUTh HauOOoJIbIINE

YW HauMEHbIWE 3Ha4YeHHs] (QYHKIMMA; CTPOUTH Tpaduku
MHOTOYJICHOB c HCIOJIb30BaHUEM amnmapara
MaTEeMaTHUYECKOIr0 aHaIu3a; IPUMEHATh IIPOU3BOJHYIO IIPU
3a1a4y

Ha IBMKCHUC, pCIIATh MMPAKTUKO-OPUCHTUPOBAHHBIC 3aa4N

pemeHnmn

Ha HauOOJIbIINE U HANMEHBITNE 3HAYCHUS, HA HAXOXKICHHE
MyTU, CKOPOCTH U YCKOPEHUS;

[TP6G5. YMeHue omepupoBaTh MOHSATUSMU: pallMOHATbHAS
byHKIMS, MOKaszareiabHas (QYHKIUS, cTereHHas (QyHKIU,
norapudmuueckas byHKIHS, TPUTOHOMETPUYECKHUE
¢byHKIIMKM, 0OpaTHbIE (YHKIMH; YMEHHE CTPOUThH rpapuku
W3YYEHHBIX  (YHKIMH, rpaduku
M3Y4YE€HUH MPOLIECCOB U 3aBUCUMOCTEMN, IPU PEIICHUH 3a]a4

HCII0JIb30BATh pu
U3 IpYruX y4eOHBIX TPEIMETOB U 33]1a4 U3 PEaJIbHOM JKU3HH;
BBIpaXkaTh OpPMyTIaMH 3aBUCUMOCTU MEXIY BEINUYUHAMU;
[TP66. YMeHnue pemaTh TEKCTOBBIE 3a/1a4M PA3HBIX THUIOB (B
TOM YHCJIE€ Ha MPOLEHTHI, JAOJIM M YacTH, Ha JABH)KEHUE,
palboTy, CTOMMOCTb TOBapOB M YCIYI, HAJIOTH, 3aJaudl M3
00J1acTH yNpaBJIeHUs JIMYHBIMUA U CEMEHHBIMU (PUHAHCAMN);
COCTaBIISITh BBIPAKEHUS, YpaBHEHHS, HEPAaBEHCTBA U UX
CHUCTEMBI 1O YCIIOBHUIO 3aJjaud, HCCIEAOBATh MOJyYEHHOE
pelleHre 1 OLeHUBATh MPaBIONOA00HOCTh PE3yIbTaTOB;
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BHYTPEHHEI MOTHUBAlLIMU, BKJIIOYAIOLEH CTPEMIICHHE
K JOCTH)KEHHMIO LEeIM U YCHeXy, ONTHUMHU3M,

VHUIMATUBHOCTb, YMEHHUE JIEUCTBOBATH, MCXOS
U3 CBOMX BO3MOXKHOCTEH;

- SMIATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHHUMATH
SMOLIMOHAJILHOE COCTOSIHME JPYTrUX, YYUTHIBATH
ero npu OCYILECTBJICHUU

CIIOCOOHOCTB K COYYBCTBHUIO U COIICPCIKUBAHULIO;

KOMMYHHKaAINH,

- COIIMAIIbHBIX HABBIKOB, BKIIIOYAIOMIUX CIOCOOHOCTh
BBICTPAMBATh OTHOLIECHHUS C JPYTUMHU JIFOJbMHU,
3a00TUTbCS, TPOSBIATH HHTEPEC M pa3pelaTh

KOH(JINKTHI

[1P67. VYwmenue MOHATUSIMUA:  CpPENHEE

apupmMeTnyecKoe, MeauaHa, HauOoJbllee W HAaMMEHBIIEe

OIIEpUpPOBaAThH

3HAYEHMsI, pa3Max, TUCIEPCHs, CTAaHAAPTHOE OTKJIOHEHHUE
YHCJIOBOIO0 Ha0Opa; YMEHHE U3BIIEKATh, HHTEPIIPETUPOBATH
uH(poOpMallMI0, TPEICTaBICHHYIO B  Taliumax,
quarpammax, rpadukax, OTpaxkarollylo CBONCTBA peabHBIX
MPOLIECCOB U SIBJICHUN; MPEACTABIATh HHPOPMAIUIO C
MOMOUIbI0  Tabmull | UCCIIEIOBATh

Ha

Jarpamu;
CTAaTHCTHYECKUE JIaHHbIC, B TOM YHCJIC C NPUMCHCHHEM
rpaUYeCKUX METOJ/IOB U JICKTPOHHBIX CPEJICTB;

[1P68. YMmenue onepupoBaTh MOHATUSAMHE: CIIYYaHBIN OIBIT
U cITydyaifHOE COOBITHE, BEPOSITHOCTh CIy4aifHOTO COOBITHS;
YMEHHE BBIYUCIATH BEPOSTHOCTH C
rpadMuecKuX METOJIOB; MPUMEHATh (OPMYJIbI CIIOKEHUS U
YMHOXXEHUSI BEPOSATHOCTEH, KOMOMHATOpHBIC (aKThl U
dbopMyInbl MpU pelIeHUH 3a]ad; OLEHUBATh BEPOATHOCTH

HCIIOJIBb30BaHUECM

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

[1P614. YMmenue BbIOMpaTh MOAXOIAINN U3yIEHHBIH METO
JUI  peLIeHHs 3a7add, paclo3HaBaTb MAaTeMAaTHYECKUE
(baKThbI

U MaTeMaTHYeCKUe MOJETH B MPUPOJHBIX U OOIIECTBEHHBIX
ABJIICHUSIX, B HCKYCCTBE, YMEHUE IPUBOJIUTH IPUMEPHI
MaTE€MaTHYeCKUX OTKPBITUA POCCUHUCKOW M 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

3HA4YCHUsA, pa3Max, AUCIICPCHUA, CTAaHAAPTHOC OTKJIOHCHHUC

U KOMaHze OCYIIECTBIISITh IPOEKTHYI0 M HCCIEN0BATENIbCKYIO | YMCIOBOTO HaOOpa; yMEHHE U3BJIEKaTh, UHTEPIPETUPOBATH
JIeSTEIbHOCTh MHIMBU/yaJIbHO U B IPYIIIIE uHpOpMaLMIO, TPEICTaBICHHYH0 B  Tabiumax, Ha
MeTtanpeamMeTHble pe3yabTaThl 10JKHBI OTPaXaTh: auarpaMmax, rpaukax, OTpakKarollyro CBOWCTBA peallbHBIX
OBnajeHne yHUBEPCAIbHBIMU KOMMYHHMKATHBHBIMU | IPOLIECCOB M SIBIEHUM; MPEIACTAaBIATh HH(POPMALUIO C
JNEUCTBUAMU: IOMOIBI0  TabauL M JUarpaMM;  UCCIEA0BaTh
0) COBMEeCTHas JESTENbHOCTD: CTaTUCTUYECKUE JIaHHbIE, B TOM YHUCJIE C NPUMEHEHHEM
- TOHMMAaTh U UCIOJb30BaTh NPEUMYIIECTBA | rpadUUECKUX METO/I0B U IEKTPOHHBIX CPEJCTB;
KOMaHJHON ¥ UHJIMBUyaJbHOU paboThI; [1P68. YMeHue onepupoBaTh MOHATUSAMU: CIIy4alHbII OIBIT
- TpPUHHAMATh LIE€JIUM COBMECTHOM JESATEIbHOCTH, | U CllydallHOE COOBITHE, BEPOSITHOCTh CIy4allHOTO COOBITHS,
OpraHU30BBIBATH U KOOPAUHUPOBATH JEHCTBUS 110 €€ | YMEHHE BBIUUCIATH BEPOATHOCTb C  HCIOJIb30BAaHUEM
JNOCTIDKEHUIO:  COCTaBJATh  IUIAH  JEWCTBUH, | rpadMUecKuX METOJIOB; MPUMEHSTH (POPMYIIBbI CIOXKEHUS U
pacrpenesaTh pojal C y4eTOM MHEHMH YYaCTHUKOB | YMHOXXEHHUS BEpOSATHOCTEH, KOMOMHaTOpHbIe (aKThl |
00CyX/1aTh pe3yJIbTaTbl COBMECTHOM paldoThI; GbopMynbl NpU pELIEHUH 33/ay; OLEHUBATh BEPOSTHOCTH
OBnajeHue  yHMBEPCAJIbHBIMU  DPETYISATUBHBIMU | PEAIbHBIX  COOBITHH; 3HAaKOMCTBO €O  CIy4alHBIMH
JNENCTBUAMU: BEJIMYMHAMHU; YMEHHUE NPHUBOJUTH IPUMEPHI INPOSIBICHUS
T) IPUHATHE ce0s U IPYTUX JIOACH: 3aKOHa 00JIBIINX qucell B MIPUPOTHBIX
- IPUHUMAaTh MOTUBBI U aPTYMEHTHI APYTUX JIOAEH | U OOLIECTBEHHBIX SIBICHUSX;
IIPU aHAJIN3€E PE3YJIbTATOB AEATEIbHOCTH; [1P614. YMmenue BbIOMpaTh NOAXOASIINN U3YUEHHBIN METO/
- MPU3HABaTh CBOE NPaBO M MpPAaBO APYTUX JIOAEH | JUls pelleHus 3ajaud, 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 OTKPBITUH PpPOCCUHCKOM U MHUPOBOU
MaTeMaTUYECKON HayKU

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

YCTHYIO M  HUCBMEHHYIO | B YaCTH: 3CTETHUYECKOI0 BOCITUTAHMUS: pelieHus 3anay; yMmeHue (GopMyiaHpoBaTh OINpeaAeTeHus,

KOMMYHHKAIUIO - OJCTETUYECKOE OTHOLIEHHWE K MHpPY, BKJIIOYas | aKCUOMBl U  TEOpPEMBbl, MPHUMEHATb UX, MPOBOAUTH

Ha TOCY/IapCTBEHHOM SI3bIKE |3CTETHKY ObITa, HAay4HOTO UM TEXHMYECKOI'O | JIOKa3aTeNbHbIE PACCYXJIEHHUS B XOJI€ pEIICHUs 3a/1a4;
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Poccuiickoi denepanuu

C y4eToM ocoOeHHOoCTel
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 BO3JCHCTBHE
HCKYCCTBA;

MertanpeaMeTHbIE Pe3yIbTaThl JOJKHBI OTPakKaTh:
OBnageHue yHUBEPCAIbHBIMA KOMMYHUKATHBHBIMHU
JICHCTBHUSMU:

a) oOmeHue: -

BO Bcex c(hepax KU3HU;

OCYHWICCTBIIATD KOMMYHHKAIUA

- pacrio3HaBaTh HeBepOalbHbIE CPEACTBA OOLICHMUS,

IIOHUMAThb 3HAa4YCHHUC COIIMaJIbHBIX
paciio3HaBaThb MMpCAITIOChIIIKH KOH(l)J'II/IKTHBIX

CI/ITyaI_[I/Iﬁ H CMAT4aThb KOH(I)J'II/IKTBI;

3HAKOB,

- Pa3BCPHYTO U JIOTMYHO MU3JAraTb CBOK TOUYKY
3pC€HHA C UCIIOJIB30BAHUCM A3BIKOBBIX CPEACTB

[1PG8. YMmenue onepupoBaTh MOHATUSAMU: CIIYYaHBIN OIBIT
U cIydyaifHOe COOBITHE, BEPOSITHOCTh CIYYaHOTO COOBITHS;
YMECHHE BBIUUCIATH BEPOSTHOCTH C HCIOJIB30BAHUEM
rpadUueCcKuX METOOB; MPUMEHSATh (DOPMYIIBI CIIOKCHHS H
YMHOXXEHHUSI BEPOSTHOCTEH, KOMOMHATOpHBIC (aKThl |
GbopMyNbl TIpU pENICHWHW 33/a4; OIEHHBATH BEPOSTHOCTH
peanbHBIX COOBITHIA; 3HaKOMCTBO
CO CITy4aifHBIMH BEJIMYMHAMU; YMEHHE IIPUBOIUTH TPUMEPHI
MPOSIBIICHUSI 3aKOHA OOJNBIIMX 9YHCEN B IPUPOIHBIX
1 OOIICCTBEHHBIX SIBIICHUSX;

I1P69. YMmeHnue omnepupoBaTh MOHATUSAMU: TOUKA, IpsiMas,

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

U IUIOCKOCTEH, YroJl MEXAy IPSAMBIMH, YTOJI MEXKIY MPSMOU
U IUIOCKOCTBIO, YIOJl MEXKIY IUIOCKOCTSMH, PACCTOSHUE OT
TOYKH

JI0 TUIOCKOCTH, PAaCCTOSTHUE MEXAY NPSIMBIMH, PACCTOSIHUE
MEXy IUIOCKOCTSIMHU; YMEHHE HCIIOIb30BaTh IIPU PEIICHUU
3a]1a4 U3y4eHHbIE (PaKThl U TEOPEMBI IUTAHUMETPHUH; YMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOLIETO MUPA;
ITP610. YmeHue onepupoBaTh NOHATHSIMU: MHOTOI'PAaHHUK,
CceueHre MHOTOrpaHHMKA, KyO, Mapajulesienuiiesi, npusma,
nupamMuia, GuUrypa M MOBEPXHOCTh BpallleHHs, LHIUHJD,
KOHYC, 11ap, chepa, ceueHus (Gurypsl BpalleHus, IIOCKOCTb,

Kacaromasicsi  chepbl, IWIUHAPA, KOHYyca, IUIOMIAIb
IIOBEPXHOCTU IUPAMUIBI, INPU3MBI, KOHYyCa, IUIHHIPA,
miomanas  ceppl, 00beM  Kyba, MPSAMOYTOJHHOTO

napajuiesenunea, MMpaMu/ibl, IPpU3Mbl, HTUIMHAPA, KOHYCA,
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mapa; yYMEHHE n300paxkaTh MHOTOTpaHHUKU
Y [TIOBEPXHOCTH BPALIEHUS, UX CEUEHUS OT PYKH, C IOMOILBIO
YEPTE)KHBIX HMHCTPYMEHTOB U JJIEKTPOHHBIX CPEJICTB;
YMEHHE Paclio3HaBaTh CHMMETPHIO B IIPOCTPAHCTBE; YMEHHE
pacrno3HaBaTh NIPaBUIIbHBIE MHOIOIPaHHUKH;

I[IP611 VYmeHue omnepupoBaTh TMOHITHAMHU: JBH)KCHHE
B IIPOCTPAHCTBE, NOAOOHBIE (UIYpbl B IPOCTPAHCTBE;
UCIIOJIb30BaTh OTHOIIECHUE IUIOIIAJENd IIOBEPXHOCTEH W
00BeMOB TOAOOHBIX (DUTYp TPU 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, BEKTOD,
KOOpJMHATBhl BEKTOPA, CKaJISpPHOE IPOU3BEICHHUE, YIOJI
MEXIY BEKTOpaMH, CyYMMa BEKTOPOB, IIPOM3BEICHHE
BEKTOpa Ha 4YHCIIO; HAaXOJIUTh C TIOMOIIBIO H3YYEHHBIX
bopMyNl KOOpPAMHATHI CEPEIMHBI OTPE3Ka, PACCTOSHUE
MEXy IBYMSI TOUKaMU;

[1P614. YMmenue BoIOMpaTh NOAXOASIINN U3YUEHHBIN METO/
JUIsl pElIeHus 3aJayd, paclo3HaBaTh MAaTEMaTHYECKHE
(bakThbI

U MaTeMaTH4YeCKUe MOJETH B MPUPOIHBIX M OOIIECTBEHHBIX
ABJICHUSX, B HCKYCCTBE; yMEHHE IPHUBOJIUTH IPUMEPHI
MaTE€MaTUYeCKUX OTKPBITUA POCCUHUCKOMW W MHUPOBOU
MaTeMaTU4YeCKON HayKn

OK 06. [IposiBnsATE
IpaX/aIaHCKO-
MaTPUOTHYECKYIO TIO3HIIHIO,

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 BOCIIUTAHUS: MIPUHSTHE
TPaIUIIMOHHBIX HAIIMOHAIIBHBIX, 00IICUYETIOBEUECKUX
T'YMaHUCTUYECKUX U IEMOKPATUUECKUX LIEHHOCTEH;
-MaTPUOTUYECKOT'O BOCIIUTAHUS:

LIEHHOCTHOE OTHOLIEHHE K TOCYIapCTBEHHBIM
CUMBOJIaM,  HCTOPHUYECKOMY U  MPHUPOJAHOMY
HaCJIeNIO, TpaIuLUsM HapOJIOB

POCCI/II/I, JoctmxkeHusm Poccuu B HAayKe€, UCKYCCTBC,

InaMsATHHUKaM,

CIIOpPTE, TEXHOJIOTUSX U TPYAE;
MeranpenmeTHeie pe3ynbTaThl AOJKHBI OTPaXKaTh:

OBnazneHue  yHUBEPCAIbHBIMU

B)
MpenoararoIuii cOpMUPOBAHHOCTD:
BKJTIOYAIOIIETO

PeryJIsTUBHBIMU

NENCTBUSIMU: SMOIIMOHANLHEIA ~ MHTEIICKT,

--CaMOCO3HaHus, CIOCOOHOCTh
IOHUMAaTh CBOE AMOLMOHAILHOE COCTOSHUE, BUAETh
HaIpaBJICHUS pa3BUTHA COOCTBEHHOM
AMOLIMOHAIBHOM cepbl, ObITh YBEPEHHBIM B ce0€;

- CaMOpEryJIMpOBaHUS, BKJIIOYAOILIETO
CaMOKOHTPOIIb, yMEHHE

OTBETCTBCHHOCTH 3a CBOC ITOBCACHUC, CIIOCOOHOCTH

IIPpUHUMATh

aZlalITUPOBATBCA K SMOIHWOHAJIIBHBIM HU3MCHCHUSAM
U TIPOABJIIATH I‘I/I6KOCT]':>, OBITh OTKPBITBIM HOBOMY;

- BHYTpCHHeﬁ MOTHBAIIUU, BKJIIOYAIOIIEH
CTPEMIJICHUEC K JOCTUXXCHUIO 1CINn U YCICXY,
ONTUMU3M, UHUIIUATUBHOCTb, YMCHUC HCﬁCTBOBaTB,
HCxXoas u3 CBOUX BOSMO)KHOCTef/'I;

- OMIIaTHH, BKITIOYAIOIICH CIIOCOOHOCTh MOHUMATH

SMOLMOHAIBHOE COCTOSIHUE JIPYTUX, YUYUTHIBATh €r0

U TEOpPEMBl, MPHUMEHATh HX, MPOBOJUTH JIOKa3aTEIbHBIC
paccyXJIeHHs B XOJI€ PELICHUS 3a1ay;
I1P64. VYwmenue byHKIHA,

HempepbIBHAas (QYHKLHUS, NPOM3BOJHAs, IepBOOOpa3Hasi,

ONEPUPOBATh  MOHITHUSAMM:

OHpCI[CJ'ICHHBIﬁ HUHTErpal;, YMCHHUC HAaXOAUTh IIPOU3BOAHEBIC

AJIEMEHTapHbIX  (QYHKIUH,  HUCHOJB3YS  CIIPABOYHBIE
MaTepuaibl; UCCIEeN0BaTh B IPOCTEHIINX cIydasXx QyHKIIUU
Ha MOHOTOHHOCTb, HAXOAUTh HauOOoJIbIINE

W HauMEHbIIWE 3HaYeHHWs (YHKIMA; CTPOHUTH TpaHKH

MHOT'OYJICHOB c UCIOJIb30BaHUEM anrmapara
MaTEeMaTHUYECKOIr0 aHaIu3a; NPUMEHATh IIPOU3BOJHYIO IIPU
pelieHun 3aja4
Ha JIBUKEHUE; PelIaTh NPAaKTUKO-OPUEHTHUPOBAHHBIE 3a7jaui
Ha HauOoJIbIIME U HAaMMEHbIINE 3HAYCHUS, Ha HaXO0XJICHHE
IyTH, CKOPOCTU U YCKOPEHMS;

[TP66. YMeHnue pemaTh TEKCTOBbIE 3a/1a4M PA3HBIX TUIOB (B
TOM YHCJ€ Ha MPOLEHTHI, JAOJIM M YacTH, Ha JBH)KEHUE,
paboTy, CTOMMOCTb TOBapOB M YCIIYT, HQJIOTH, 33Ja4d W3
00JacTy yrpaBeHUs JUYHBIMU U CEMENHBIMU (PUHAHCAMM );
COCTaBJISITh BBIPAXKEHUS, YpaBHEHHs, HEPAaBEHCTBA M MX
CUCTEMBI 10 YCIIOBHIO 3aJaud, MCCIEAOBATH IOJyYEHHOE
peleHre U OLEHUBATh MPaBAONOJ00OHOCTh PE3yIbTAaTOB;
[TP67. VYmeHue omnepupoBaTh cpenHee

apI/I(I)MCTI/I‘{CCKOe, MEauaHa, HauOOJIbIllee U HaUMEHbIIICE

IOHATHAMMUN

3HAUEHMs, pa3Max, IUCIEPCHUs, CTaHAAPTHOE OTKJIOHEHHE
YHUCIIOBOTO HabOpa; yMEHHE U3BJIEKAaTh, HHTEPIIPETUPOBATD
uH(poOpMalMi0, TPEJICTaBICHHY0O B  TaOiumax,

JIuarpaMmmax, rpagukax, OTpaKarwIlylo CBOMCTBA PeATbHBIX

Ha

MIPOLIECCOB U SIBJIGHUN; NPEACTaBIATh HHGOPMAIUIO C
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IIPH OCYIIECTBICHUN KOMMYHUKAIIMH, CIIOCOOHOCTH
K COUYYBCTBUIO U CONEPEIKUBAHUIO;

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

NPOSABIATh MHTEPEC U paspeliarhb

IIOMOIIBIO TaGJII/H_[ " AuarpamMmm; HUCCICI0BATh

CTaTUCTUYECKUE JTAaHHBIE, B TOM qucIie
C TpUMEHEHHEM TpadUUECKUX METOJIOB M JIIEKTPOHHBIX
CPEJICTB;

ITP68. YMmeHue onepupoBaTh MOHATUSIMHE: CIIYYAHHBIA OTBIT
U ciy4yaiiHOe cCOOBITHE, BEPOSITHOCTh CIYy4YailHOrO COOBITHS,
YMEHHE BBIUUCISTH BEPOSTHOCTH C

rpaduyecKux METOAOB; MPUMEHATH (DOPMYIIBI CIOKECHUS U

HCIIOJIb30BAHUEM
YMHOXEHHUSI BEpPOSITHOCTEH, KOMOMHATOpHbIE (AKTBl U
(GopMyJibl NpU PEIIEHUU 3a]ad; OLEHUBATh BEPOATHOCTU
peanbHBIX COOBITHI; 3HAKOMCTBO
CO CIIy4alHbIMU BEJIMYMHAMU; YMEHUE IPUBOJUTH IIPUMEPHI
OPOSIBIICHUSI 3aKOHa OOJbIIMX 4YHCET B IMPHUPOJIHBIX
U OOILECTBEHHBIX SIBJICHUIX;

[1P614. YMmenue BoIOMpATh MOAXOASIINNA U3YUEHHBIH METO/
JUI  peLIeHHs 3aJadd, paclo3HaBaTb MAaTeMAaTHYECKUE
(bakTbI

¥ MaTeMaTU4YeCKHe MOJIETN B IPUPOJIHBIX U OOIIECTBEHHBIX
SABJICHUSX, B HCKYCCTBE; YMEHHE IPHUBOJINUTH NPUMEPHI
MAaTE€MaTUYeCKUX OTKPBITUA POCCUHUCKOM MW MHPOBOU

MaTeMaTH4eCKOMn HayKHu

OK 07. CopgeiicTBOBaTh
COXPAaHEHHUIO OKpYyKaroIen
CpeIbl,
pecypcocOepeKeHHIO,
MIPUMCHSITh

00

IIPUHIUIIBI

3HAHUA
N3MCHCHHUU KJIuMara,
OEpEKITUBOTO

MPOU3BOJICTBA, IPPEKTUBHO

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

- aKTUBHOE HENPUITHE IEUCTBUM, MPUHOCIIINX BPEL
OKpYKarollleu cpee;

- yMeHue

OKOJIOTHYCCKHUE TOCICACTBUA MPEANNPHUHUMACMBIX

MPOTHO3UPOBATh  HEOJIATONPUSTHBIC

JIEMCTBHM, IPEAOTBPAILATH UX;

[1P61. Bnanenue metogamu J10Ka3aTeNbCTB, AITOPUTMaMHU
pemieHus 3aj1a4; yMeHue (opMyJIHpOBATh OIpE/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 CUTYALUAX

- pacuIMpeHue OmbITa ACATSILHOCTH YKOJIOTUIESCKOM
HATPABICHHOCTH;

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

0) 0a30BBIC UCCIIEAOBATEIIBCKUE ACHCTBUSA:

- pa3pabaThIBaTh IUIAH PEIICHUS MPOOJIEMBI C YI4ECTOM
aHajau3a MMETOIINXCS MaTepHUaIbHBIX
1 HEMaTEePUATBHBIX PECYPCOB;

ITOKCK

- OCYHICCTBJIATDH ueﬂeHanpaBneHHmﬁ

epeHoca  CpeAcTB U croco0OB  JeHCTBUS
B PO ECCUOHAIBHYIO CPELY;

- yMeTh MEPEHOCUTh 3HAaHMS B I03HABATEIbHYIO
U TIPAKTUYECKYIO 00JIaCTH KU3HEACITEIbHOCTH;
OBnageHue  yHMBEPCAJIbHBIMU

JIEUCTBUSIMHU:

PEryJIaTUBHBIMHA

0) CaMOKOHTPOJIb:
- JaBaTb OLCHKY HOBBIM CUTyalUsAM, BHOCHUTH

KOPPCKTUBBI B JACATCIIbHOCTD, OLICHUBATh

COOTBCTCTBUEC PE3YJIbTATOB LECIAM

byHKumii,
MaTepualibl; UCCIC0BATh B IPOCTEHIINX CIydasix (yHKIHUU

9JICMCHTApPHBIX HCIIOJIb3YA CIIPpaBOYHBIC

Ha MOHOTOHHOCTbD, HaXOodUuThb HanOOJIbIIINE

¥ HauMEHbIIWE 3HaueHHs (YHKIUI; CTPOUTH TpaduKu

MHOT'O4YJICHOB C HCIIOJIBb30BaHUECM alirapara
MaTEMATUUYCCKOIO aHalin3a, IMPUMCHATH IIPOU3BOAHYIO IIPU
pPEIICHUN 3aJa4

Ha JIBIDKEHUE; PeliaTh MPaKTUKO-OPUEHTUPOBAHHBIC 33/1a4H
Ha HanOOoJIbIIME ¥ HAMMEHBIINE 3HAYCHHS, Ha HaXO0XKICHHE
MyTH, CKOPOCTH U YCKOPEHHUS;

[1PGS5. YMeHue omnepupoBaTh MOHATUSIMH: palliOHAIbHAS
¢GyHKIMSA, MOKazareiabHas (QyHKUUS, CTENeHHas (PyHKUHA,
norapudmuyueckas byHKIHS, TPUTOHOMETPHUECKUE
¢byHk1MKM, obpaTHble (YHKIMH; YMEHHE CTPOUTH rpaduku
W3YYECHHBIX  (DYHKIIHH, rpaduku  mpu
M3yYEHHUH MPOLIECCOB U 3aBUCUMOCTEH, MPU PEIICHUH 33124

HUCIIOJIB30BAThb

U3 IpYruX y4eOHBIX ITPEIMETOB U 33]1a4 U3 PEaJIbHOM JKU3HH;
BbIpaXkaTb (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 yrnpaBiaeHHs TUYHBIMU U CEMEHHBIMU (PUHAHCAMH );
COCTaBIISITh BBIPAXKECHUS, YpPaBHEHHS, HEPAaBEHCTBA M HX
CUCTEMBI 10 YCIOBHUIO 3aJaud, MCCIEAOBATH IOJYyYEHHOE
peleHre U OLEHUBATh MPaBAONOJ00OHOCTh PE3YIbTATOB;
[TP68. YMmenue onepupoBaTh MOHATHSIMHE: CIIYIAHBIA OTBIT
U CIIy4aitHoe COOBITHE, BEPOSTHOCThH CIIYYaHOTO COOBITHS,
YMEHHE BBIYUCISTH

BCPOATHOCTL C€ HCIIOJB30BAHHUEM

rpaduyecKux METOAOB; MPUMEHATH (HOPMYIIbI CIIOXKEHUS U
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YMHOXXEHHUSI BEPOSATHOCTEH, KOMOMHATOpHBIE (AKTBI |
dbopMynBl MpU pEHIeHWH 3a7ay; OLEHHBATH BEPOSTHOCTH
peasIbHbIX COOBITHI; 3HAKOMCTBO
CO CITy4ailHBIMH BEIMYMHAMU; YMEHHE IIPUBOIUTH TPUMEPHI
MPOSBIICHUS! 3aKOHAa OOJBIIMX YHCET B MPHUPOAHBIX
1 OOIIECTBEHHBIX SIBJICHUSX;

ITPG9. YMmenue omepupoBaTh MOHATHUSAMH: TOUYKA, MpsSMas,

ILJIOCKOCTb, IIPOCTPAHCTBO, JBYTPaHHBII yroJL,
CKpEIIMBAIOIINECS MpsIMbIE, MapauieIbHOCTh u
MEPIECHANKYIISIPHOCTh MPSAMBIX

U IJIOCKOCTEM, YrOJl MEXAY IPSAMBIMH, YTOJI MEKIY MPAMOU
U TUIOCKOCTBIO, YTOJI MEXAY TUIOCKOCTSIMH, PAacCTOSTHHE OT
TOYKHU

JI0 TUIOCKOCTH, PAacCTOSHUE MEXIY NPSMbIMHU, PACCTOSHUE
MEX]Y IIOCKOCTSIMU; YMEHHUE UCIIOJIb30BaTh MIPU PEIIEHUH
3aj71a4 U3y4eHHbIe (PaKThl U TEOPEMBI INIAHUMETPUN; YMEHHE
OILIEHUBATh pa3Mepbl 0OBEKTOB OKPYKAIOIIETO MUPA;
I1P610. YmeHnue onepupoBarh MOHATUSIMU: MHOTOTPaHHHUK,
CeueHre MHOTOTPaHHMKA, KyO, TapaulelienuIies], mpu3ma,
nupamMuia, GuUrypa M TOBEPXHOCTh BpAIlEHUS, IMIIMHJD,
KOHYC, 111ap, chepa, ceueHus (Gurypsl BpalleHus, IIOCKOCTb,
Kacatomasicss  chepbl, IMIMHApPA, KOHYyca, IUIOIAdb
MOBEPXHOCTU MHPAMU[BI, MPHU3MBI, KOHYCa, LWJIHHAPA,
mwiomank  chepel, 00beM  Kyba, MPSIMOYTOJIBHOTO
napajieNienunea, MUpaMu/bl, IPU3MBbI, WIKHAPA, KOHYCa,
mrapa; yMeHHue n300pakaTh MHOTOTPaHHUKH
Y TTIOBEPXHOCTH BPAIIEHHS, HX CEYEHUS OT PYKH, C TIOMOIIBIO
YEpTESIKHBIX HMHCTPYMEHTOB U OJIEKTPOHHBIX CPEJCTB;
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YMEHME paclio3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
pacro3HaBaTh [PaBUIIbHBIE MHOI'OIPaHHUKY;

IIP611 VYMeHue omnepupoBaTh TMOHATHUSAMHU: JBUKECHHE
B TPOCTPAHCTBE, NOAOOHBIE (UTYpPBI B TPOCTPAHCTBE,;
UCMOJIb30BaTh OTHOUIEHUE IUIOLAa/el IOBEPXHOCTEH U
00beMOB MMOJOOHBIX (GUTYD MPU PEIICHUH 3371aY;

[IP612. YMeHHE BBIYUCIATH T€OMETPUUYCCKHUE BEITUYMHBI
(nmuHa, yroji, IUIOmaab, 00beM, IJIOAJb MOBEPXHOCTH),
UCTIONB3Ys U3y4eHHbIE (DOPMYJITBI U METOIBI;

I1P613. YMeHue onepupoBaTh MOHATUAMU: MPSIMOYTOJIbHAS
CUCTEMa  KOOpAMHAT, KOOPJAMHATBl TOYKH, BEKTOD,
KOOpJMHATBhl BEKTOPA, CKaJSPHOE IIPOU3BEJIEHUE, YIOJ
MEXJY BEKTOpaMH, CyYMMa BEKTOpOB, IIPOM3BEAECHUE
BEKTOpa Ha YMCJIO; HAaXOJUTh C IIOMOIIBIO H3YYEHHBIX
dbopMy1 KOOpPAMHATBI CEPEeIUHbI OTpPE3Ka, pacCTOSIHHUE
MEXy IBYMsI 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

MaTeMaTH4eCKOM HayKu

IIK 2.2. PaccuutweiBatb #

aHaAJIM3UPOBATh

JIOTUCTUYCCKUE U3ACPKKU B

TIPOU3BOJICTBE
pacrpeesieHun

n

B o6nactu Tpy10BOr0 BOCIIUTAHUS:

- TOTOBHOCTh K TpPYHAy, OCO3HAaHHE IIEHHOCTH
MacTepcTBa, TpyAoo0ue;

-  TOTOBHOCTh K AaKTHBHOM JIEATEILHOCTH
TEXHOJIOTHYECKON M COIMAJIbHOW HAMPABIECHHOCTH,

- CHOCOOHOCTH WHULIMUPOBATh, IUIAHUPOBATH U

YMeHue pemiate TEeKCTOBBIE 337aud Pa3HBIX THUIIOB (B TOM
YHCJIe Ha MPOLIEHTHI, IOJIM U YacTH, HA JIBXKEHHUE, paboTy,
CTOMMOCTh TOBApPOB M YCIYT, HAJIOTH, 3aJaud M3 OOJIacTH
yOpaBieHUs JUYHBIMU UM CEMEHHBIMH  (UHAHCAMM);
COCTABJISITh BBIPAKECHMSI, YPAaBHEHHs, HEPABEHCTBA M HX

CUCTCMbBI IO YCJIOBHUIO 3aadaydu, HCCICHOBATH IOJTYUYCHHOC
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CaMOCTOSTENILHO BBINOJHATh TAKYIO JESTEIbHOCTD;
- HHTEpEC K pa3IMYHbIM chepam
npohecCHOHATBLHOM JESITEIIbHOCTH, YMCHHE
COBEpIIaTh  OCO3HAHHBIK  BBIOOp  Oynmymieit
npodeccun M peaqM30BHIBATH  COOCTBEHHBIC
KM3HEHHBIC TUIaHbI, - TOTOBHOCThH M CIIOCOOHOCTH K
00pa30BaHUIO U CaMOOOPAa30BaHMIO HAa MPOTSHKEHUH

BCEH JKU3HU;

B o06macTi IECHHOCTH HAYYHOTO TIO3HAHMSI:

- c(hOpMHUPOBAHHOCTH MHPOBO33pPEHHS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO

pa3BUTUS HAyKH © OOIIECTBEHHOM MPaKTUKH,
OCHOBAaHHOT'O Ha JIAaIore KYJBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO

pellleHne M OLEHUBATh IMPaBIONOJOOHOCTb PE3YIbTATOB;.
YMeHue BbIOMpaTh NOAXOISAIIMNA H3YYEHHBIH METOJN JUIs
peleHns 3a7auy, pacro3HaBaTh MareMaTuyeckue (akThl
MaTeMaTHYeCKUEe MOJIEIHM B MPHUPOIHBIX M OOIIECTBEHHBIX
SABJICHUSX, B HCKYCCTBE; YMEHHUE IPUBOJIUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITUM POCCUUCKOH UM  MHPOBOU
MaTeMaTU4YeCKON HayKu
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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
O0bem 00pa3oBaTeJIbHOM MPOrPAMMBbI 1M CIIATIJIMHbI 340
B T.Y.
OcHOBHOe coiep:KaHue 22
TeopeTudeckoe o0ydeHue 16
71a00paTOPHBIE U IPAKTUUECKHUE 3aHATHS 6
IIpodeccnonanbHO OpEHTHPOBAHHOE CO/lep:KaHMe (colep:KaHue 10
MPUKJIAJTHOI0 MOIYJIfA)
CamocrosiTesibHas padoTa 272
[IpomexyTouHas aTTecTauus (SK3aMEH) 36
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2.2. TemaTn4yecKkni IJIAH U COJEPKAHNE TUCHUNIMHBI

Conep:kanue yuyeOHOro marepuasa (0CHOBHOE M MPodeccCHoOHAILHO

HaumenoBaHue pa3jiesioB u . Oo0bem | Popmupyembie
Tem OPHEHTHPOBAHHOE), JIA00PATOPHBIE U NPAKTHYECKUE 3AaHATHS, IPUKJIATHON 4acoB | KOMIETCHIHH
MOAYJIb
1 2 3 4
OcCHOBHOe co/Iep:KaHue
Pa3nea 1. IloBTopenne Kypca MATEeMAaTHKH OCHOBHOM IIKOJIbI
Tema 1.1. CopepxaHue yaeOHOro Marepuana
Iens n 3amaun mareMatuku | llens W 3aauM MaTeMaTHKH MPH OCBOSHHWH CIICIUAILHOCTH. ba3oBble 3HAHUS U
npu OCBOCHHH | yMEHHUSI IO MaTeMaTHUKe B NPO(ECCUOHATIBLHON U B MOBCEIHEBHOMN JEATEIbHOCTH.
CIELHAJIbHOCTH. MHoXecTBO, omnepauuud HaJ  MHOXECTBaMH, JuarpaMmbl  Oiliepa-BeHHa.
MHoxecTBa U JIOTHKA Hcnonbs30BaHnEe TEOPETUKO-MHOKECTBEHHOIO alrapara Uil ONMCAHUS pPeajbHbIX OK-01. OK-02
MIPOLIECCOB U SIBJICHHUM B MPO(HECCHOHANLHOM IeATeIbHOCTH, IPU PEIICHUU 3a/1a4 U3 OK-O3’ OK-0 4’
) )
JPYTUX AMCLUUILINH OK-05. OK-06,
Tema 1.2. CopepxaHue yaeOHOro MaTrepuana OK-07
Yucna ¥ BLIYUCICHUS Harypanbnbie u nenble yncia. [Ipu3Haku 1e1MMOCTy LENbIX YKcen. PanronaibHbie K 2.2
yuciaa. OOBIKHOBEHHBIE U JIECATUYHBIE JIPpOOHM, MPOLEHTHI, OECKOHEUHBIE
nepuoanyYeckue Ipodu. Apudmernyeckue onepanuu ¢ palroHaIbHBIMU YHCIIaMHU,
npeoOpa30BaHuUs YUCIOBBIX BhIpaKeHUN. JledcTBUTENbHBIE Yncia. PalinoHanbHbIe U
UppalMOHaJbHBIE YHcTa. ApUPMETHYECKHE Olepaluu ¢ JAeHCTBUTEIbHBIMU
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 IpOOHO-pAallMOHANIBHBIX YpaBHEHHM W HepaBeHCTB. [IpuMeHeHHe ypaBHEHUH H
HEPaBEHCTB K PELICHUI0O MAaTEeMAaTUYECKUX 3ajlad W 3ajjad U3 pa3IMyHbIX objacTei
HAyKH U peasbHOM ku3HU. CHCTEMBI U COBOKYITHOCTH pallMOHATIbHBIX YPaBHEHUHN U
HepaBeHCTB. CHCTEMbl JIMHEWHBIX YypaBHEHMH. PenieHue nNpukinaaHbIX 3a7ad C
ITOMOIIBIO CUCTEMBI JINHEWHBIX YPAaBHEHHUU
Tema 1.4. IIpodeccnoHanbHO OPHEHTHPOBAHHOE COAEPKAHUe (Coaep:KaHMe MPHUKJIATHOTO 0,5

MO/1YJIfA)
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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
3a1a4ax OKpYIJIEHUs, NPUKHUJKA W OLEHKAa pe3ysbTaTa BbIYMCICHUHA. Pa3Hble crnocoObl
BBIYUCIICHHSI TPOLIEHTOB. [IpOLIeHTHBIE BHIYHUCIICHUS B IPOPECCHOHATBHBIX 3aauax.
IIpuMeHeHnEe ypaBHEHUIN U HEPABEHCTB K PEIICHUIO MaTEMaTHYECKHUX 3a1a4 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 [OCJIEI0BATENbHOCTU.  ApupmMeTnueckass M TeOMETpUYecKass  MPOTPECCHH.
beckoneuno yObIBaromiass reomerpuyeckas mnporpeccusi. Cymma O€CKOHEYHO
yObIBaromieil reomerpudeckoit mnporpeccur. Popmyna CIOKHBIX IPOLEHTOB.
Vcnonp30BaHue NPOrpeccuu Jiis pellieHus peasIbHbIX 3aj1a4 PUKJIAJHOTO XapaKTepa
Tema 1.6. CopepxaHue yaueOHOro Marepuana
OyHKIMY U TpaPuKH Oynkius, crocodbl 3amanus QyHkiuu. ['padpuk ysxmnum. B3ammuoo oOpaTHBIE
¢ynkuuu. O6nacTe onpeaeIeHns U MHOKECTBO 3HaueHuH pyHkumu. Hynu pynkuuu.
[TpomexyTKH 3HaKONOCTOSIHCTBA. YETHBIE M HEUETHBIC PYHKIIUU
Tema 1.7. CopneprkaHue yueOHOro MaTepuaia
BxonHoi KOHTPOJIB Bbruucnenuss u mnpeoOpa3zoBaHMs. YpaBHeHHs M HepaBeHcTBa. [Iporpeccuu.
DyHKIUHU U TpadUKU
Pa3nea 2. Crenenn u kopuu. CreneHHas, NoKa3aTeJbHasi M Jlorapupmuyeckas QyHKIus
Tema 2.1. Copeprkanne y4eOHOro Marepuana
Apudmerndeckuii KOpeHb N— | AprdMeTndeckuii KOpeHb HAaTypalbHO# crerneHu. JleiicTBus ¢ apupMeTHISCKUMU
O CTeeHU KOPHSIMH N—OW CTEIIEHH
Tema 2.2. ConeprkaHue yueOHOro MaTepuasa 0,5
Crernenu. Crannaprhas | CTeneHb ¢ IebIM ToKaszaTeneM. CTangapTHas (opma 3alUCH JEHCTBUTENBHOTO OK-01, OK-02,
dbopma 3anucH | yucna. Mcnonb3oBanue moaxoasmieil (opMbl 3alMCH JAEHCTBUTEIBHBIX YUCEN IS OK-03, OK-04,
JEHCTBUTENBFHOTO YUCIIA peLICHNs TPAKTUYIECKUX 3a/1a4 U TIPEICTABICHHUS JaHHbIX. CTeNeHb ¢ palliOHATbHBIM OK-05,
nokaszareneM. CBoiictBa crenenu. IIpeoOpa3oBaHue BbIpaXXEHUH, COAEpKAIIUX OK-06,
OK-07

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 -0l 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

Tewma 2.7. CopepxaHue yaueOHOro MaTrepuana

[TokazarenbHble ypaBHEHUS [ToxazarenbHble ypaBHEHUS M HEPABEHCTBA

1 HEPaBEHCTBA

Tewma 2.8. Cogepxkanue ydeOHOro Marepuana

[Ipumenenue CBOMCTB | Pemienue moxka3aTeIbHBIX YPAaBHEHHN U OKA3aTEbHBIX HEPABEHCTB

MOKa3aTeIbHON QYHKITUH

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

Hecaruunspiit

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

ypaBHEHMs U HEPaBEHCTBA

Tema 2.13. IIpojeccrnonaibHO OPHEHTHPOBAHHOE COAEPKAHME (COePKAHME IPUKIATHOIO 0,5

Jlorapupmsl B mpupone u
TEXHHUKE

MOYJIs1)

[Ipumenenue norapupma. Mcropuss pasButus marematuku. Jlorapudmmueckas
cnupanb B npupone. Ee matemarmueckue cBoiictBa. Mcmonb3oBanue rpaduxos
GyHKIMHI 1715 vccieIoBaHus 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
3aza4

pELICHHIO

Pemenue norapudmuyueckux ypaBHEHH U HEPABEHCTB

Pasznen 3 HpﬂMbIe U NIJIOCKOCTH B ITIPOCTPAHCTBE

Tema 3.1. Copneprkanue y4eOHOro MaTepuasa

IToBropenne manumerpuu. | OCHOBHBIE (QUTYpBl, (GaKThl M TeopeMbl IUaHUMETpuu. OCHOBHBIC TOHSTHS

OcHoBHBIE IOHATHSA | cTepeoMeTpuH. Touka, mpsMmas, IUIOCKOCTb, HpocTpaHcTBO. [lonartue o006

CTEpPEOMETPUU AKCHOMAaTHYECKOM IIOCTPOEHUU CTEPEOMETPUM: AKCHOMBI CTEPEOMETPUM U
CJIEJICTBUS U3 HUX

Tewma 3.2. Copneprxkanue y4eOHOro Marepuana 0,5

[Ipsimble U TIOCKOCTH B3aumHOe  pacnosio)keHHEe IpsMbIX B IIPOCTPAHCTBE:  IIE€PECEKAIOIIHECH,

B IIPOCTPAHCTBE. | MapajuleJibHbIE W CKpeluBaroluecs: npsmele. llapamienbHocTh NOpsSMBIX U

IlapamnenbHOCTE  NPAMBIX, | IJIOCKOCTEH B MPOCTPAHCTBE: MapajUielbHbIE MpsIMble B  MPOCTPAHCTBE,

PSIMO u IUIOCKOCTH, | MapaJlICIbHOCTh TPEX HPSMBIX, MAapajUIeIbHOCTh MPSIMONW U IIOCKOCTU. YTJIBI C

IJIOCKOCTEN COHAIIPaBIICHHBIMU CTOPOHAaMH, YIOJ MEXAY HpsIMbIMA B IIPOCTPAaHCTBE.
[TapamienpbHOCTh IJIOCKOCTEN: MapaiiesibHbIe II0CKOCTH, CBOMCTBA MapajiebHbIX
wiockocteil. [Ipocreifime nmpocTpaHCTBEHHbIE (UIYyphl HA IUIOCKOCTH: TETpa’Jp,
Ky0, napajuiesienunesi, HoOCTPOCHHUE CeUeHU!

Tema 3.3. ConeprkaHue yueOHOro MaTepuaia

[lepnieH TUKYISIPHOCTD [lepnieHAUKYIAPHOCTh MPSAMOW M IUIOCKOCTH: NEPIEHIUKYISPHBIE NpsSMbIE B

IIPSIMBIX IIPOCTPAHCTBE, MPSMbIE NapauIeIbHbIE U MEPIEHINKYISPHBIE K IUIOCKOCTH, IPU3HAK

U TUIOCKOCTEN NEPIEHIUKYJIIPHOCTHU NPSMOM U TNIOCKOCTH, TEOPEMA O IIPSIMOM MEPIEHANKYIIAPHON
MJIOCKOCTH

Tema 3.4. ConeprkaHue yueOHOro MaTepuasa

VYrael  MexAy — NpsAMBIMHU | YTIIBI B MPOCTPAHCTBE: YTOJI MEXKIY MPSMOW M IIOCKOCTBIO, JIBYTPAHHBIA YTOI,

U TUIOCKOCTSIMHU JUHENHBIN yron ABYrpaHHoro yria. [lepneHaukyisp U HakJIOHHBIE: PACCTOSIHUE OT
TOUYKH 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 3a7adax

MO/1YJIfA)

PacnonoxeHnue npsiMbIX U IJIOCKOCTEH B OKPY’KaloLIeM MUpE (IIPUPOJIE, HCKYCCTBE,
apXUTEKTYype, TEXHUKe). Penienne npakTHKo-opueHTUPOBAHHBIX 3a4a4

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-06,

OK-07
K 2.2
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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!

Paznen 4. KoopanHarsl M BeKTOPHI B IPOCTPAHCTBE

Tema 4.1.
BekTopsl B IpOCTpaHCTBE.
JIeHCTBUS ¢ BEKTOPAMHU

Conepkanue yqaeOHOro MaTeprasia

Bektop Ha miockoctd M B mpocTpaHcTBe. CIIOKEHHE W BBIUUTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4uciio. PasnoikeHne BeKTopa 10 TPEM HEKOMILIaHAPHBIM
BekTopaMm. IIpaBuino napamnenenunena. Pemenne 3aga4, CBI3aHHBIX C IPUMEHEHUEM
IIpaBUJ IEUCTBUM C BEKTOPAMH

Tema 4.2. CopepxaHue yaeOHOro Marepuana 0,5
Koopaunartel B mpocTpanctse. | [IpsMoyronbHasi cucteMa KOOpAMHAT B MpOCTpaHCTBEe. KoopauwHATBl BEKTOpA.
[Ipocrenimne 3amauu | [Ipocteiime 3amaun B KOOpPJAMHATAX. YTON MeExXAy BekTopamu. CkansipHOe
B KOOpAMHATax IIPOU3BEJICHUE BEKTOPOB. BBIYMCIIEHHE YITIOB MEXIY NPSMBIMUA M INIOCKOCTSMU. OK-01, OK-02,
KoopanHaTHO-BEKTOPHBII METOJT TPU PEIICHUH F€OMETPUUYECKUX 3a/1a4 OK-03, OK-04,
Tewma 4.3. IIpodeccnonaibHO OpUEHTHPOBAHHOE COAeP:KaHNe (CoepKaHue MPUKIATHOTO 0,5 OK-05, OK-06,
[IpakTHKO-OpUEHTUPOBAHHBIE | MOY/JIs1) OK-07
3ajaud  Ha KoopauHaTHOM | KoopauHaTHas MI0CKOCTh. Beuucienne paccTosHUM 1 TUIo1aaei Ha KOOpAUMHATHON 1K 2.2
IJIOCKOCTH miockocTi. KonmuecTBeHHbIE pacueTsl
Tema 4.4. ConeprkaHue yueOHOro MaTepuasa 1
Pemenne 3a1a4 Ha | KoopAnHAaTHO-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 TPUTOHOMETPUN CuHyC, KOCMHYC M TaHIE€HC YHUCIIOBOTO aprymMeHTra. ApKCHHYC, apKKOCHHYC,
apKTaHTeHC  YMCJIOBOIO  apryMeHTa.  |pUroHOMeTpuueckas  OKPYXKHOCTb,
ofpeielIeHne TPUrOHOMETPHUECKUX (DYHKIIMHA YHCIOBOTO apryMeHTa OK-01. OK-02
Tema 5.2. Conepxanue y4eOHOTO MaTepHraia OK—O3’ OK-0 4’
OcHOBHBIE [Tpeobpa3zoBanue TPUTOHOMETPUUYECKUX BBIPa)KCHU. OcHOBHBIE OK-OS’ OK-O6’
TPUTOHOMETPUUECKHE TPUTOHOMETpHUUYECKHE (HOPMYJIBI 012_07 ’
TOXKIECTBA IIK 2.2
Tema 5.3. ConeprkaHue yueOHOro MaTepuaa 0,5
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Ilepuonuueckue  ¢yHkuuu. | Oynxnus. [lepuonnueckue GyHkuu. TpuroHomerpuyeckrue QyHKIUN, UX CBOUCTBA

Tpuronomerpudeckue u rpaduku

byHKIHAH

Tema 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

Omnucanue MOJYJIsT)

IIPOU3BOACTBEHHBIX Hcnonp30BaHne CBOWCTB TPUTOHOMETPUYECKHX (YHKIHMHA B TPOQecCHOHATBHBIX

IPOLECCOB ¢ IOMOLIBIO | 3aayax. Vcnosnb3oBaHue rpadukoB (GYHKUMN JUIs MCCIENOBAaHUS IPOLECCOB U

rpadukoB pyHKIMI 3aBUCHUMOCTEH, KOTOpbIE€ BO3HMKAIOT MpPU pEIICHUM 3a7ad M3 JIPYTUX yueOHBIX
JUCLUIUIMH U peabHON )KU3HU

Tema 5.6. Copneprxkanue ydeOHOro Marepuana 0,5

ObpatHbie Ob6patubie pynkuuu. OOpaTHbIe TpUroHOMeTpudeckue GyHkuuu. Mx coiicTBa u

TPUTOHOMETPUUECKHE rpaduku

byHKIIUU

Tema 5.7. Copepxkanne y4eOHOro MaTepuana 0,5

Tpuronomerpuueckue Pemenne TpUroHOMETPUUECKUX YPaBHEHUM

YpaBHEHHUS

Tema 5.8. Coneprxanue yueOHOro MaTepuaa 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 | TpuronomeTpuueckue BoIpakeHUs, ypaBHEHUS M HEPABEHCTBA

TPUTOHOMETPUH

Paspnen 6. IIpousBoanas pyHkuum, ee npuMeHeHHE

Tema 6.1. Monotonnocts | Conmepkanue ydeOHOro MaTepuana

GbyHKIHU. OkcTpemMyMsl | [IpoMEeKYyTKM MOHOTOHHOCTH (YHKIMH. MakCUMyMBbl U MHHUMYMBI (DYHKIIHH.

¢bysakuu. Touku s3KkcTpeMyMa

Haubonbiiee n HaMeHblee 3HaueHne QyHKIIUU Ha TPOMEKYTKE

Tema 6.2. Ilonsatue
O HEMpepbIBHOCTU (QYHKIIUU

CopepxaHre yaeOHOro MaTepuana

HenpepsiBabie HyHKIIN. MEeTO MHTEPBAIOB JIJIsl PEIICHUSI HEPABEHCTB

OK-01, OK-02,
OK-03, OK-04,
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Tema 6.3.
[TpousBonHas GyHKIUU

CopepxaHue yueOHOro Marepuana

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

DopMyiibl

0,5

Tema 6.4. Copepxanne yaeOHOT0o MaTrepuaa 0,5

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

IIPOU3BOIHOM KacaTeIbHON K Tpaduky (YHKIMHM B TOYKE. YpaBHEHHE KacaTeNbHOH K rpaduky
byHKIUA

Tema 6.5. IIpodeccnonanbHO OPHEHTHPOBAHHOE COepkaHue (coaep:KaHue MPHUKJIATHOTO 0,5

Dusnyeckuit CMBICII | MOJYJIsI)

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

B npo(eCCHOHANBHBIX | ONPEIeNICHUs] CKOPOCTH IIpoLiecca, 3a1aHHOT0 (POPMYIION Ml IrpaduKoM

3ajadax

Tema 6.6. CopepxaHue yaueOHOro Marepuana 0,5

IIpumenenue npousBoAHO# | Bospacranue u yObiBaHMe (YHKIMH, COOTBETCTBHE BO3DACTaHUS M YOBIBaHUS

K HCCICNOBaHMIO (QYHKUMK | QyHKIMH 3HAKy Npou3BOAHOW. IIpMMeHEeHHEe NPOM3BOAHON K HCCIICIOBAHHUIO

Ha MOHOTOHHOCTh 1 | GyHKIUNH HA MOHOTOHHOCTb U SKCTPEMYMBI.

HKCTPEMYMBI

Tema 6.7. Coneprxanue yueOHOro Marepuana 0,5

Uccnenosanue GyHKMi | Anroput™ MccienoBaHds (DYHKIMIE W TOCTPOCHHs ee Tpaduka C MOMOIIBIO

U TIOCTpOeHue TpaduKoB npousBogHON. IlocTpoenue rpagukoB MHOTOYJIEHOB C MCIOJIB30BAaHMEM ammapara
MaTEMaTHYECKOT0 aHanu3a. VicTopust pa3BUTHS MATEMAaTHYECKOTO aHAJIN3a

Tema 6.8. Copeprkanue y4eOHOro MaTepuana

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

3HaueHHa ~ QyHKuuM  Ha | [IpuMeHeHue MPOM3BOIHOM [T HAXOXKACHHS HAMITYYIIEr0 PEHICHUS B IPUKIIIHBIX

OTpe3Ke 3ajadax, s ONpeAeTeHMs CKOpPOCTH IIpolecca, 3aJaHHOro QGopMysnol wuiu
rpaduxkom

Tema 6.9. IIpodeccnoHanbHO OPHEHTHPOBAHHOE COAEPKaHUe (Coaep:KaHue MPUKJIATHOTO 0,5

Haxoxxnenne onTHMaiabHOTO
pesyiprata ¢ IOMOLIBIO
MIPOU3BOTHOM B
MPAKTUYECKUX 3a7a4dax

MO/1YJIfA)

HpI/IKJ'Ia,Z[HBIe 3aga4yd, B TOM YHCJIC COLMAJIBHO-3KOHOMHYECKOI'O H (I)I/I3I/I"IGCKOFO
XapakTepa, uX peCcHuE CpCACTBAMU MATEMATHUYCCKOI'0 aHaJIn3a

Conepkanne y4eOHOro MaTepuana

OK-05, OK-06,
OK-07
IIK 2.2
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Tema 6.10. Pemenune 3amau.
IIpounsBoaHas ¢byHKuuy,
€€ IpUMEHEHHUE

Hudbdepennmpoanne  Gynknuid. HcecnenoBanwe  GYyHKIMA € TOMOIIBIO

npou3BoaHON. Hanbonpiiee u HauMeHbIIee 3Ha4eHUsT PYHKIIUU

Paszpen 7. MHOIrOrpaHHMKH U

TEJa BpalllCHUA

Tema 7.1.

Copepxanue yueOHOro Marepuana

MHOI‘OFpaHHI/IKI/I ITonsarue MHOI'OrpaHHHUKa, OCHOBHBIC 3JICMCHTBI MHOTOTpPaHHHKA, BBIITYKIIBIC H
HEBBITYKJIbIE MHOTOIPAaHHHUKH; pa3BEPTKA MHOTOTPAaHHHUKA

Tema 7.2. CopepxaHue yaeOHOTr0 MaTepualia

[Tpuzma. IIpsamasn | [Ipu3ma: n-yronpHas npusMa; rpaHd U OCHOBAHHS MPU3MBIL; MpsiMas U HaKJIOHHAsI

" IpaBUJIbHAA IMPU3MbIL

MPU3MBbI; OOKOBAas U MOJIHAS TOBEPXHOCTh IPU3MBI. DJIEMEHTHI Ipu3Mbl. [IpaBusibHas
npu3Ma

Tema 7.3.
[Tapannenenunen, kyo

CopepxaHue yaeOHOro MaTrepuana

[Tapannenenunesn, npsAMOYTOIbHBIN Mapasuienenumesn u ero cBoiictea. Kyo. Ceuenue
Ky0a, nmapasuienenumnena

Tema 7.4. Copnepxkanne ydeOHOro Marepuana

[Tupamuna. IIpaBmiibHas | [lupamuaa: n-yroipHas NUpamMuaa, 'paHd U OCHOBAHME MUPaMHIbI; OOKOBas U
upamua. VYceuennas | momHas OBEPXHOCTh NMUPAMHUIBL; MIPABHIbHAS M YCEUEHHAS MUPaMUAA. DJIEMEHTHI
nupamMuia nupamuibl. Beruuciienue 31eMeHTOB MHOTOIpaHHUKOB: pEOpa, 1MaroHaiu, yribl
Tema 7.5. Copepkanne ydeOHOro Marepuana

BbokoBast " 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 MPAaBUIbHOM MUpPaMU/IbI, TEOpEMa O TUIOIAAH OOKOBOM

MOBEPXHOCTU YCEUEHHON MUPaMUIb
Tema 7.6. ConeprkaHue yueOHOro MaTepuaia

JIBr>keHue B MPOCTPAHCTBE.
CummeTpusi B IpOCTPaHCTBE

J{BuxeHue B npocTpancTBe. CUMMETpPHS B TPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO
TOYKH, NOpPsIMOH,  TIJIOCKOCTH.  ODJIEMEHTBl CHUMMETPUM B  NHUPAMUIAX,
napasuliesienuIe1ax

Tema 7.7.
IIpaBunbHBIE
MHOT'OTPaHHUKH, UX CBOMCTBA

Conepxanue yq4eOHOro MaTeprasia

[lonsiTMe MNpPaBUIBHOIO MHOIOTPAaHHUKA;, IIpaBWIbHAs IpU3Ma M IIpaBUJIbHAs
NUpaMuJia; MpaBWJIbHAS TpPEyrojibHas MUpamMuAa U MNPaBUIbHBIA TeTpadap; KyO.
IIpencrasienue 0 MPaBUIBHBIX MHOTOIPAHHUKAX: OKTa’Jp, JOAECKadAp U UKOCADIP.
JIBuKeHue B IPOCTPAaHCTBE. DJIEMEHThl CAHMMETPHUU B IPABUIIbHBIX MHOTOTPaHHHUKAX

0,5

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-06,
OK-07
IIK 2.2
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Tema 7.8. Cummerpus B | [IpodeccnoHaIbHO OPUEHTHPOBAHHOE COdepP:KaHHe (ColepKaHue MPUKIATHOTO 0,5

npodeccumu. Ceuenus | MmoayJis)

MHOTOTPaHHUKOB Cummerpusi B TMpPHUPOJAE, AapXUTEKType, TEeXHHUKe, B ObITY, B MNPOQPECcCHH.

B npodeccuoHaNbHbIX | Mcronb30BaHWe JIBMKCHHH B IMPOCTPAHCTBE MPH PEIICHHH MPOPECCHOHATBHBIX

3a/1ayax 3agau. CeueHus mpusmbl M nupamuabl. [locTpoeHue ceueHuit MHOTOTPaHHUKOB,
UCIIOJIb3YS] METO/, CJI€10B. BhINOIHEHNE BBIHOCHBIX INIOCKUX YEPTEXKEN U3 PUCYHKOB
MIPOCTHIX 00BEMHBIX (puryp (BUI CBEPXY, COOKY,CHHU3Y)

Tema 7.9. CopepxaHne yaeOHOTo MaTrepuaa 0,5

Hununnp, ero | [lununapuueckas MoBEpXHOCTh, 00pa3yroIIyue HUIMHIPHUYECKON MOBEPXHOCTH, OCh

COCTaBJISIOLIHE. Cedenue | MWIMHIPUYECKON MOBEpXHOCTH. LIMmMHIp: OCHOBaHMsS M OOKOBas MOBEPXHOCTH,

UWIMH]IpA oOpa3yromas U OChb; IUIOMAAsr OOKOBOM M IMOJHOW MOBEPXHOCTH. M300paskeHue
LHWIMHJpa Ha IiockocTH. Pa3Béprka nunuuapa. CeyeHus HUMIMHAPA (MIOCKOCTHIO,
napayuieaIbHOM WM MEePIeHAUKYIISIPHON OCH IIMIIMHIPA)

Tewma 7.10. Copneprxkanue ydeOHOro Marepuana 0,5

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

Ceuenue koHyca KOHUYecKol mnoBepxHOcTH. KoHyc: ocHOBaHME M BeplIMHA, Oo0Opasyromias U OCh;
I0Ia1b OOKOBOW M MOJTHON MOBEPXHOCTH

Tema 7.11. Copneprxanue yueOHOro MaTepuasa 0,5

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

YCEUEHHOT0 KOHYCa N300pakeHne KoHyca Ha IIOCKOCTH. Pa3éprka koHyca. CeuyeHMs KOHyca
(MJI0OCKOCThIO, TapauIeIbHOM OCHOBAaHUIO, M IUIOCKOCTBIO, MPOXOASIIEH uepes
BEPIINHY)

Tema 7.12. Copeprkanue y4eOHOro MaTepuana 0,5

[ap u cdepa, ux ceueHust Cdepa u map: ueHTp, paanyc, AMaMeTp; MIoIaab MOBEpXHOCTU cdephl. BzanumHoe
pacroioxenue cepsbl 1 TUIOCKOCTH;, KacaTelbHas TUIOCKOCTh K cdepe. M300pakenue
cdepsl, mapa Ha wiockoctu. CedeHus mapa

Tema 7.13. Coneprkanne ydeOHOro MaTeprana 0,5

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

OOBEMBI MHOTOTPaHHHMKOB H | IMIHHIpPA, 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, onrMcaHHbIi 0koJ0 cdepsl. Cdepa, BucaHHas B MHOTOTPAHHUK HITH
MHOTOTPaHHMKOB M TeJl | B TeJIO BpallleHus. MHOrOrpaHHUK, BIIMCAHHBIN B TEJI0 BpallleHus
BpallleHUs
Tema 7.16. IIpodeccnonaIbHO OPUEHTHPOBAHHOE CO/IeP:KaHUE (COMePKAaHUE MPUKJIATHOTO 0,5
KombOunanmu MOLYJIs1)
reOMETpUYECKUX  Tesdl  Ha | Mcnonb3oBaHue KOMOMHAIIMI MHOTOIPAaHHUKOB M T€JI BPAalICHHs Ha MPAKTUKE
MIPAKTUKE
Tema 7.17. Pemenue 3amau. | Conepskanue ydeOHOTO MaTepuaa 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-Jleitbnumna
Jleitbnuia
Tema 8.3. IIpojeccrnonaibHO OPHEHTHPOBAHHOE COAEPKAHME (COePKAHME IPUKIATHOTO 0,5
OnpenenexHHsbIi UHTETpaJl | MOLYJIsA)
B npodeccroHanbHON | Pemenne 3a1ay Ha MPUMEHEHUE UHTETpaja JiIsl BBIYACICHUS (PU3HMYECKUX BETHUUH
NEeSATEIbHOCTH U KU3HU U TUIoIaaeit OK-01. OK-02
Tema 8.4. Pemenne 3amau | Comepkanue yueOHOrO MaTepuaia 1 OK-O3’ OK-0 4’
Ha HaxoxaeHue | [leppooOpasHas u uHTErpal OK—OS’ OK—O6’
nepBOOOpa3HOM OI’<-O7 ’
U €€ IPUMEHEHHE K 2.2
Paznen 9. Teopusi BeposiTHOCTEH M CTATUCTHKA
Tema 9.1. Coneprkanue yueOHOro MaTepuaia 0,5
[IpencrasieHue nanueiX | [IpencraBneHve JaHHBIX € momolpio Tabnun W guarpamm.  CpenHee
U onucaresbHas CTaTUCTHKA | apuMETHYeCKoe, MeIHaHa, HaumOoNblliee W HauMEHbIee 3HAa4YeHHs, pa3Mmax,
JICTIepCHsl, CTAHJTAPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB
Tema 9.2. IIpodeccnonaIbHO OPUEHTHPOBAHHOE CO/IeP:KaHUeE (COMepPKaHue MPUKJIATHOIO 0,5

MOYJIsT)
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CocrasieHne TabJIHL
U JUarpaMM Ha IPaKTHKE

[TepBuunas 06paboTka CTaTUCTHUECKUX NaHHBIX. ['paduyeckoe MX MpeacTaBiIeHUE.
HaxoxaeHne cpeaHMX XapaKTepUCTHK, HAOMIOAaeMbBIX JaHHBIX. [IpuMeHeHUEe
CTaTHUCTUYECKUX METOJOB JJIs peiieHus NpodecCHOHaIbHBIX 3a/1a4

Tema 9.3. CopepxaHne yaeOHOro Marepuaa 0,5

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

HaJ BEPOATHOCTAMH. | COOBITHS (MCXOAbl). BeposTHOCTH cimydaiiHOro coObiTHa. biau3ocTh 4YacTOThl U

Y cnoBHas BEPOATHOCTD BEPOATHOCTH cOObITHI. CiydaliHble OINBITHI C PABHOBO3MOKHBIMH 3JI€MEHTAPHBIMU
coObiTusIMH.  BeposiTHocTH  cOOBITMH B ONBITaX C  PaBHOBO3MO>KHBIMHU
JJIEMEHTApHBIMU  COOBITHSIMU. Onepanuu  HajJ  COOBITMSMHU:  IE€pecedeHue,
00beIMHEeHNUEe, TPOTUBOIOJOXKHBIE CcoObITHsA. Jlumarpammel Oiinepa. dopmyna
CIIOXKECHMSI BEPOATHOCTEM. YCIIOBHAs BEPOSATHOCTb. YMHOXEHHE BEPOATHOCTEH.
HepeBo cityyaiiHOro 3kcniepuMenTa. @opmyiia moJIHOW BeposiTHOCTH. HezaBrucumbie
COOBITHS

Tema 9.4. Copnepxkanne ydeOHOro Marepuana 0,5

DneMeHTbl KOMOMHATOPUKU Kombunaropunoe mnpaBuno ymHoxkeHHs. IlepectanoBku u Qakropuan. Yuciao
couetanuil. Tpeyronbuuk Ilackans. @opmyna bunoma HeroToHa

Tema 9.5. IpodeccnonaibHO OPUEHTHUPOBAHHOE CO/IeP:KaHUE (COMePKAHUE MPUKJIATHOTO 0,5

BepositHOCTB MO/1YJIfA)

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

3aja4ax 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

UCIBITAHUI ucnelTanus. Cepusi HE3aBUCHMBIX HCIBITaHMKH 10 mepBoro ycmexa. Cepus
HE3aBHCUMBIX UCIIBITAHUN bepHyum

Tema 9.7. ConeprxaHue yueOHOro MaTepuaia 0,5

Cy4aiinble BenuuuHbl | CiydaiiHas BelMunHA. Pacripenenenne BeposTHOCTeN. JluarpaMMa pacnpeneneHusl.

U pacrpeeacHusl.
MareMaTudeckoe OKUJaHHUE
CIIy4alHOM BEJIMYHUHBI

[Tpumepsl pacmpeneneHuii, B TOM 4YHCIE, T'€OMETPHUYECKOe U OWHOMHAIBHOE.
YucnoBble XapaKTEPUCTUKU CIy4yalHBIX BEJIMYMH: MaTeMAaTUYECKOE OKHIaHHe,
JUCIIEpCUsl U CTAaHAAPTHOE OTKJIOHEHUuE. [IpuMepsl NpUMEHEHHsT MaTEMaTHYECKOTO
OXKMJaHUS, B TOM UHCJI€ B 3aJayax W3 IMOBCEIHEBHON >XM3HU. MaremaTHdeckoe
oKujlaHue OMHApHOW Ciy4yaiHOM BeIMuYMHBL. MaTeMaTHdyecKkoe O0XKHUIaHHE CYMMBI
CIIy4aiHbIX BEJIMYMH. MaTeMaTH4ecKoe OKUAAHNE U TUCIIEPCUS T€OMETPUUYECKOTO U
OMHOMMAJILHOTO pacrnpeaeIeHui
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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  ciydailiHble | METO HCCeIOBaHUMN. [IpuMepbl HENMPEpBIBHBIX CIIy4alHBIX BeIUYHMH. DyHKIHS
BEJIMYMHBI (pacnpeiesienns). | IUIOTHOCTH pacipe/ieneHus. PaBHOMepHOe pacripeiesieHne u ero cBoiictsa. [lonsTue
HopmanbHoe pacnipeneneHue | 0 HopMaJbHOM PacIpeieICHHH
Tema 9.9. Pemenue 3amau | Coneprkanue ydeOHOTO MaTepuaia 1
KOMOMHATOPUKH, CTaTHUCTUKH | DiaeMeHTbl KoMmOuHaTtopuku. CoObITHE, BEPOATHOCTh COObITHSA. ClOXKEHHE |
Y TEOPUH BEPOATHOCTEN YMHOKEHHE BEPOSTHOCTEN
IIpodeccrnonaIbHO OPUEHTHPOBAHHOE COAEPKAHME
BapuaTuBHBII NPUKJIATHON MOAYIb
Pa3zpnen 10. MaremaTHYeCKHH NPAKTHKYM 3,5
Tema 10.1. Copepxanue yueOHOro Marepuala 0,5
Martpuusl u onpenenauTenu CriocoObl pemieHus: CHCTEM JIMHEHHBIX ypaBHeHUH. [lonsTus: marpuna 2x2 u 3x3,
onpenenuTens MaTpunbl. Meton ['aycca pemieHust cUCTEM JUMHEHHBIX YpPaBHEHHUU.
Pemenue npuknanseix 3aga4. [Ipumenenne matpuil B nHQOpMAaTUKe
Tema 10.2. CopepxaHue yaeOHOro MaTrepuana 0,5
DneMeHTbI BeKTOpHOU | KommanapHsle BekTOphl. PasnokeHwe BeKTOpa IO TpPeM HEKOMIUIAHAPHBIM
anreOpbl BEKTOpPAM. YpaBHEHHE IUIOCKOCTU. ['€OMETpHYECKHI CMBICT ONpeAcauTeNs 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. @dopma 3ammcu  KOMIIJIEKCHOTO — 4Hcia
(reomeTpuueckasi, TPUTOHOMETpUYECKas, anreOpanueckas). Apudmernyeckue
JENCTBUS C KOMIIEKCHBIMM YU CIIaMU
Tema 10.4. Copeprkanne ydeOHOro Marepuana 0,5
I'pader [Tonsitue tpada. CssHblii Tpad, nepeBo, LUK rpad Ha 1iockocTH. Pemienue
NpUKIAAHBIX 331a4. [Ipumenenne rpaga B nuHpopmaTuke
Tema 10.5. Coneprkanne yaeOHOro MaTepuaa 0,5
3anaun MareMaTHueckol | Bapuaunonnsiit psa.  [lomuron wacror u  rucrorpamma. CraTUCTHYECKHE
CTaTUCTUKU XapaKTEPUCTHKU psiJia HAOII0JaeMbIX TaHHBIX
Tema 10.6. Coneprkanue yueOHOro MaTepuaa 0,5
Jlornueckue onepanuu | Jlornueckue onepauuu. [Ipumenenue nuarpamm Oiliepa—BenHa ans pemieHue

C MHO>KECTBaMH

TCOPCTUKO-MHOKCCTBCHHBIX 3a4a4 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
Pemenue 3ana4 | [IpuMeHeHne U3y4eHHBIX MaTEMAaTHYECKUX (DAKTOB K PEIICHUIO 33J1a4 U3 Pa3InYHbBIX
MaTeMaTH4eCKOro oOJactell HAyKH U pealibHOM JKU3HU
IIpaKTUKyMa

CamocrosiTesbHasi padora 272
IIpomexyTounas arrecranus (IK3amMeH) 36
Bcero: 340
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3. YCJIOBMUSI PEAJIM3ALIUU ITPOTPAMMBI OBILIEOBPA30BATEJILHOI
JUCHUIINHBI

3.1 MarepuajbHO-TeXHHYECKOE oOecreyeHHe

Peanmuzanus mporpamMmbl  y4eOHOW  JUCHMIUIMHBI NPOU3BOAMTCS C HPUMEHEHUEM
JUCTAHIIMOHHBIX TEXHOJOTHH U TpeOyeT HaJINuus 3JIEKTPOHHON 00pa30BaTebHOM cpelibl; yd4eOHOro
KaOuHeTa.

ObopynoBanue yueOHOro kaduHera:

e KJIacCHAs JI0CKa;

® [10CaJJOYHBIE MECTA M0 KOJMYECTBY O0YUAIOIIUXCS;

e paboyee MeCTO MpernoJaBaTes;

¢ yueOHO-IIPaKTUYeCKoe 000pyI0BaHUE, HEOOXOAUMOE ISl IPOBEICHUS TPEIyCMOTPEHHBIX
nporpammoil npaktuueckux 3anatuil. B coorBerctBue ¢ 1n.4.4 ®I'OC CIIO nomyckaercsi 3ameHa
000pyI0BaHUS €r0 BUPTYaIbHBIMH aHAJIOTaMHU.

TexHu4veckue cpeacTBa o0ydeHus :

® KOMIIBIOTEPHI C BHIXOJIOM B ceTh Internet;

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

® DJICKTPOHHBIE OMOIMOTEUHBIE PECYPCHI.

Y4eOHO-MeTOoAUYEeCKOe 00ecTIeYeHHne AU CUMIIIMHbBI:

* METOIMYECKUE YKa3aHUS TI0 OpraHU3aI[iH MPAKTUYECKUX 3aHITHIA;

* METOIMYECKUE YKa3aHUs IO CAMOCTOSTENbHOI paboTe.

IIporpamMmmHoe obecnievyeHue:

[IporpamMmmMHoe obOecreueHue, SIBISIONIEECS YacTbiO DIEKTPOHHON HHQOPMAIIMOHHO-
00pa3oBaTenbHON Cpe/ibl U 0a3upyoIIeecs Ha TEIEKOMMYHUKAITMOHHBIX TEXHOIOTUSIX:

- KOMIIBIOTEpPHBIE 00yUYaIOIINe MPOTPAMMBI;

- TPEHHHTOBBIC U TECTUPYIOIIUE TIPOTPAMMBIL;

- UHTEJJIEKTyaJIbHbIE POOOTU3UPOBAHHBIE CUCTEMBI OIEHKH KauyeCTBa BHITIOJIHEHHBIX paloT;

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

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

- mporpaMma ympaBieHHs oOpaszoBarenbHbiM mporieccom B DUOC (MudopmarmonHas
texHojorus. [Iporpamma ynpasneHust oopasoBarenbHbiM mpotieccom. KOMBAT).

3.2. UudopmanuoHHOE o0ecnedeHre peau3alu NPOrpaMmbl
OcCHOBHBIEC HCTOYHUKH
1. Amumos 1II.A., Konsrun FO.M., TkaueBa M.B. u np. Maremaruka.MaTtemaruka: anredpa u
Hayaja MaTeMaTHUYeCcKOro aHaInu3a, reoMeTpusi. Airedpa U Hadyaaa MareMaTHueckoro anaiausa. 10 - 11
Kjacc. - AkimonepHoe oduiectBo «M3narensctBo «IIpocsenienne»
2. Aranacsn JI.C., byry3oB B.®., Kagomues C.b. u np. Marematuka: anrebpa ¥ Havana
MaTeMaTHYeCcKoro aHaiusa, reomerpus. ['eomerpuss 10 - 11 kimacc. - AKIuOHEpHOE OOLIECTBO
«M3nmarenbcTBO «lIpocBemienune»

DJIeKTPOHHBbIE U3IAHUS
3. Becepoccuiickue natepHet-oaummnuasl. - URL: https://online-olympiad.ru.
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4.Enunas  xomrekius 1u@poBbIX oOpa3zoBarenbHbIX pecypcoB. - URL:
collection.edu.ru .

5. Hayunas snexrponnas 6ubmanorexa (H3bB). - URL: http://www.elibrary.ru.

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

7.IloBropum mMarematuky. - URL: http://www.mathteachers.narod.ru .

8. CripaBOYHHUK 1O MaTeMaTHKe Jid MKOJIbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm .

9. ®enepanbubiii moptan «Poccuiickoe oopazoBanuey». - URL:http:// www.edu.ru.
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4. KOHTPOJIb 1 OHEHKA PE3YJIBbTATOB OCBOEHMUAA
OBIIIEOBPA30OBATEJBbHOMN JUCIUATIJINHBI

KoHTpoJib 1 0LIeHKA Pe3ylIbTaTOB OCBOSHUS 00IIe00pa30BaTeIbHON AUCIUILTUHBI

PaCKpBIBAIOTCS Yepe3 TUCIHUILTMHAPHBIE PE3yIbTaThl, HAapaBJIeHHbIE Ha (HOPMUPOBAHHE OOIIUX

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

Oob6masi/mpodeccnoHabHasA Paznen/Tema Tun OLIEHOYHBIX
KOMIIeTeH U MeponpusTHs

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
npodhecCHOHATBLHOM Temsr 2.1- 2.7, 2.8 T1-o/c, | BeImoaHeHHEe MPaKTHYECKHX

ACATCIIBHOCTH NPHUMCHUTCIIBHO
K pa3JIMYHbIM KOHTCKCTaM

2.9.

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

Temnr 4.1 - 4.4, 4.511-0/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,
7.4-7.71.

3aJJaHuH
Brinonnenune 3agaHnuii  Ha
JK3aMeHe

OK 02.
COBPEMEHHBIE CPEJICTBA ITOMCKA,

Hcnons3oBath
aHajgM3a W WHTEpHpeTaluu
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 1I-o/c,
2.9.

Temsr 3.1 - 3.5, 3.611-o/c,

IlItyaupoBanue
TectupoBanue
BelnmonnHeHNEe NMpakTUYECKUX
3alaHuI

BeimonHenue 3agaHuil  Ha

TSt BBITTOJTHEHUS 3amay | 3.7. JK3aMeHe
npodeccuoHaIbHON Temsr 4.1 - 4.4, 4.511-0/c,
JEATEIbHOCTH 4.6.

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

5,4, 5.5I1-0/c, 5.6.

Temnr 6.1 - 6.5, 6.611-0/c,

6.7-6.9.

Temwmr 7.1, 7.2, 7.311-0/c,

7.4-17.7
OK 03. [Mnanuposats | Tema 1.1, 1.211-o/c, 1.3, | lItyaupoBanue
U peanu3oBbiBaTh coOctBeHHoe | 1.4I1-o/c, 1.511-o/c, 1.6. TectupoBanue
npodeccuoHambHOe Temsr 2.1- 2.7, 2.8 TI-o/c, | BrimoaHeHHe MPaKTHYECKUX
u JIMIHOCTHOE passutme, | 2.9. 3aJaHuN
MPEANPUHUMATETBCKYIO Temwr 3.1 - 3.5, 3.6I1-o/c, | Beimonnenue 3amaHuii Ha
NEITEILHOCTD 3.7. SK3aMeHe
B mnpodeccuonanpHo cdepe, | Temnr 4.1 - 4.4, 4.511-o/c,
HCI0Ib30BaTh 3HaHus | 4.6.

no (UHAHCOBOW TI'PaMOTHOCTH
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B Pa3IUYHBIX )Ku3HeHHBIX | TeMmsl 6.1 - 6.5, 6.611-o/c,
CUTYaLUsAX 6.7-6.9.
Temwr 7.1, 7.2, 7.3I1-0/c,
7.4-7.7
OK 04. OddexktuBno | Tema 1.1, 1.2I1-o/c, 1.3, | LlrymupoBaHue
B3auMojieiicTBoBaTh M paborars | 1.4I1-o/c, 1.5I1-o/c, 1.6. TectupoBanue

B KOJUICKTUBE 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-o/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,
7.4-7.7
OK 05. OcymectBiate yctHyto | Tema 1.1, 1.2I1-o/c, 1.3, | LlryaupoBanue
U THCbMEHHYI0 KommyHuKamuio | 1.4I1-o/c, 1.511-o/c, 1.6. TectupoBanue

HA TrocygapcTBeHHOM  si3bike | Tembr 2.1- 2.7, 2.8 I1-o/c, | BrimomHeHue mpakTUIECKUX
Poccuiickoii Oenepanuu | 2.9. 3aIaHuI
c y4eToM ocobennocreir | Temur 3.1 - 3.5, 3.6I1-0/c, | Beimonnenne 3amanuii Ha
COIIMAIIBHOTO 3.7. SK3aMCHE
U KyJIbTYPHOTO KOHTEKCTa Temsr 4.1 - 4.4, 4.5I1-0/c,

4.6.

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

5,4, 5.511-0/c, 5.6
OK 06. ITposiBnsaTs rpaknancko- | Tema 1.1, 1.211-o/c, 1.3, | lltynupoBanue
NaTPUOTHYECKYIO nozuuuto, | 1.411-o/c, 1.511-o/c, 1.6. TectupoBanue
JIeMOHCTpHUpOBaTh  oco3HaHHoe | Temsr 2.1- 2.7, 2.8 II-0o/c, | BrimosiHeHHE MPaKTUUECKUX
MOBEJICHUE Ha ocHoBe | 2.9. 3aJ]laHU I
TPaJULIMOHHBIX Temer 4.1 - 4.4, 4.511-0/c, | Beimondenne 3agaHuii Ha
o0IeyenoBeueckux IeHHOCTEH, | 4.6. JK3aMeHe
B ToM uucne c¢ yudetom | Temwr 5.1, 5.2, 5.3II-o/c,
TrapMOHH3AIIUN 5,4, 5.5I1-o/c, 5.6.
MEKHAIIMOHAJIbHBIX Temwr 7.1, 7.2, 7.311-0/c,

N MCXKPEIIMTUO3HBIX OTHOMCHHﬁ,

7.4-7.7

MMPUMCHATH CTaHIAapThI

AHTUKOPPYIIIUOHHOTO

MOBEICHUS

OK 07. CopeiictBoBats | Tema 1.1, 1.2I1-o/c, 1.3, | UltyaupoBanue
COXPaHEHHIO okpyxaromet | 1.4I1-o/c, 1.5T1-o/c, 1.6. TectupoBanue

cpenbl,  pecypcocOepexenuto, | Temsbr 2.1- 2.7, 2.8 [1-o/c, | BrimosHeHne MPaKTUUECKHX
MPUMEHSTh 3gagusa | 2.9. 3aJaHui

00 H3MEHECHHUU knuMata, | Temsr 3.1 - 3.5, 3.6I1-o/c, | BeimonHenue 3amaHuii Ha
MPUHIIUIIBI oepexnuBoro | 3.7. AK3aMEHE

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 I1-o/c,
6.7-6.9

IIK 2.2. PaccuuteiBaTb U
aQHAJM3UPOBATh JIOTUCTUYCCKUE
W3JIEPKKA B TIPOU3BOJCTBE U
pacipeneneHun

IT-o/c

[lItyaupoBanue
TectupoBanue

BrinosHenne npakTUYECKUX
3aJaHun

Brimmonnenue 3amanui Ha
DK3aMCHE
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