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1 MACIIOPT PABOYEN MPOT'PAMMBI YYEFHOU JUCITATLIMHBI

1.1 Ob6nacTy npuMeHeHHUs IPOrPaMMbl

[Iporpamma yuebnori mucummuimabl  OJI1.01  «Martematuka (BKItouas anreOpy W Havana
MaTEeMaTHYECKOT0 aHaln3a, T'€OMETPHIO)» HAaXOIHMTCS B COCTaBe 0OIIe00pa3oBaTEIbHBIX YUEOHBIX
TUCHUIUIMH TPOMUIBHBIX, POPMUPYEMBIX U3 00s3aTeNbHbIX MpeaMeTHeIx obnacteit ®I'OC cpennero
obmero o6pazoBanus, i crnenuanbHocTteil CIIO  texnmyeckoro mnpodpuis. CocraBieHa Juis
CIIEeMATIBHOCTH 08.02.09 «MoHTaxk, HaJagAKa ¢ IKCIUIyaTauus 3JIEKTPOOOOPYI0BaAHUSA
NPOMBINLIEHHBIX W rpaxaanckux 3aanuiny YI'C  08.00.00 «Texnuka ©W TeXHOJOrUs
crpouteabcTBana ocHoBe @®I'OC COO_(Ilpuxka3z MunucrepcrBa oopazoBanusi 1 Hayku P® ot 17
mas 2012 r. N 413 "O0 yrBepxkneHum ¢eaepajbHOro rocyiapcTBeHHOIo 00pa30BaTeJbLHOIO
CTaHJAapTa cpejaHero oouero oopasoBanus’ (¢ U3MEHEHUSIMHU M JIONOJHEHUSAMHU OT 29 nexadps
2014 r., 31 nexadops 2015 r., 29 uronsa 2017 r., 24 cenTsadpsa, 11 mexadpsa 2020 r.) u npumepHoOI
OCHOBHOI 00pa3oBaTeNbHOI MPOrpaMMbI CpelHero oOlmiero oOpa3oBaHUs, OJ0OPEHHON pelieHueM
benepanbHOro yueOHO-METOJMUECKOT0 00BEINHEHHS TI0 001IeMy 00pa30BaHuUI0 (TIPOTOKOI OT 28 HIOHS
2016 1. Ne 2/16-3).

1.2 MecT0 IMCHMIUIMHBI B CTPYKType OCHOBHOW mNpodeccHOHAJIBbHOH 00pa3oBaTeIbHOMI
nporpammbl: gucnuiumnHa OJII1.01 «MaremaTnka: anreOpa W Hadana MaTeMaTHYeCKOTO aHaJH3a,
reOMETPHs» OTHOCUTCS K JUCHMIUIMHAM 00111e00pa30BaTebHOIO IIUKIIA

1.3 Leau 1 3a1a4M AUCHHUILUIMHBI — TPe0OOBAHUSA K pPe3yJIbTaTAM OCBOCHUS JMCHUILIMHBI:
B cootBercTBuu ¢ TpedoBanuamu @PI'OC cpeanero odiiero o0pazoBaHus NPEIMETHbIE PE3YIbTaThl
U3y4yeHHs yueOHOro npeaMeTa JOJDKHBI BKIIIoYaTh TPeOOBaHUS K pe3ysibTaTaM OCBOEHHs 6a30BOTr0O
Kypca U JIONOJHUTENBHO OTPaKaTh:

1) chopMHPOBAHHOCTH NPEACTABICHUH O HEOOXOIMMOCTH JOKAa3aTeIbCTB IMPH OOOCHOBAHUHU

MAaTeMaTUYECKUX YTBEPKACHUN U POJIM aKCHOMATUKH B TPOBEICHHUH JICTYKTUBHBIX PACCYKICHUM;

2) chopMHUPOBAHHOCTH TMOHATHIHOTO ammapara MO OCHOBHBIM pa3leliaM Kypca MaTeMaTHKH,
3HAHUW OCHOBHBIX TeopeM, (OopMyn M yMEHHS HX NPUMEHATH, YMEHHs JIOKa3bIBaTh TEOPEMBI H
HAXOJUTh HECTAaHAAPTHBIE CIIOCOOBI pelIeHHUs 3a/1a4;

3) chopMHUPOBAHHOCTh YMEHUN MOMAEIHPOBATH pealbHbIe CHUTYAIlUH, UCCICIOBATH MOCTPOCHHBIC
MOJIEIN, UHTEPIIPETUPOBATH MOJTYYEHHBIA PE3yJIbTaT;

4) chOopMHUPOBAHHOCTH TPEACTABICHUN 00 OCHOBHBIX MOHSITHSX MATEMaTHYECKOTrO aHAIMW3a M UX
CBOMCTBax, BJIaJICHUE YMEHUEM XapaKTepU30BaTh MOBeACHHE (DYHKIMN, HCTOIB30BAHUE MOTYyYEHHBIX
3HAHUM I ONUCAHUS U aHAJIN3a PEATbHBIX 3aBUCUMOCTEN;

5) BiageHHE YMEHUSMHU COCTABIICHHS BEPOSITHOCTHBIX MOJIEJICH 10 YCIIOBHIO 3314 U BBIYMCIICHUS
BEPOATHOCTH HACTYIUIEHUS COOBITHIA, B TOM YHCIE C MpUMEHEeHHeM (HopMyl KOMOWHATOPUKU U
OCHOBHBIX TEOPEM TEOPHUH BEPOSATHOCTEN; UCCICAOBAHMS CIIyUYalHBIX BEJIMYHUH 10 UX PACIIPEIEICHHUIO.

B ocHoBHOII 00pa3oBaTenpbHOW MporpaMMe CpemHero ooéOmero ooOpa3oBanus [ocymapcTBeHHOE
oroxeTHOe mpodeccuonanbHoe OY "Karap-VBaHOBCKMI MHAYCTpHANBHBIA TEXHUKYM" TpeOOBaHHUS K
pe3ynbraTam yueOHoro npeamera «MaTemaTHka» KOHKPETU3HUpOBaHbI ¢ yueToM [IpumepHoit ocCHOBHOM
o0pa3zoBaTeNbHON MPOTrPaMMBI CpeJHEro 00I1Iero 00pa30BaHUs U paclpeesieHbl IO pa3Jienam.
[lepeuenp MmIaHUPYEMBIX PE3YJIbTATOB (CHCTEMHO-TEOPETHUECKUX PE3YJIbTaTOB) U3yueHHUs Y4eOHOTO
npenmera «MaTeMaTHKa Ha YpOBHE CpeHEro oo1ero oopazoBanus

1. Ilnanupyembie pe3yJIbTAThI 0CBOCHHS Y4eOHOI0 IpeaMera

1.1. JInyHOCTHBIE IJIAHUPYEMbIE Pe3yJIbTAThI

YV JIuuHocTHbIE pe3ybTaThl o0yuarommxcs 10 u 11 kiaaccos




10 kaace

11 kiaace

1. Camoonpenesienne

1.1. Cehopmuposanrnocmo poccutickou

1.1. Cpopmuposanrnocmo

(MIMYHOCTHOE, 2PAdiCOAHCKOU UOSHMUUHOCTU. POCCUTICKOUL 2PANCOAHCKOU
JKH3HEHHOe, NAMPUOMUZMA, YBANCEHUSL K UOEHMUYHOCIU, NAMPUOTNUZMA,
npodeccuonanbuoe) | Omeuecmsy u ceoemy Hapooy, VBAdHCEHUS K CBOEMY HAPOOY, 4y8CM8d
yyecmea 20p0ocmu 3a c8ou Kpat, omeemcmeeHnocmu neped Poounoti,
ce6010 Poouny 2opoocmu 3a 80U Kpail, C8010
Poouny, npownoe u nacmoswee
MHO2OHAYUOHATILHO20 HAPOOd
Poccuu, chopmuposarnnocmo
VBAdHCEHUS 20CYOAPCMBEHHbBIX
cUM801108 (2ep6, aaz, 2umH)
1.2. Oco3nanue ceoux 1.2. Cghopmuposannocmo
KOHCMUMYYUOHHBIX NPA8 U 2PAANCOAHCKOU NO3UYUU KAK
0bs3anHOCmell, Y8adceHue 3aKOHA U AKMUBHO20 U OMBENCIBEEHHO20 YlleHA
npasonopsoxa POCCUlickoeo obwecmaa,
0CO3HAIOWEe20 C80U
KOHCMUmMYyYuoHHvle npasa u
0053aHHOCIU, Y8ANCAIOUE20 3AKOH U
npasonopsi0oK
1.3. Cepopmuposanrnocmo 1.3. Obnaoanue uyecmeom
CAMOYBaNCEHUs U «300POBOU» «H- cOOCMBEHH020 OOCTNOUHCNEA
KOHYenyuu»
1.4. Yemouuueas ycmanoska Ha 1.4. Ilpunsamue mpaouyuoHHvix
npUHAmMuUe SYMAHUCTNIUYECKUX, HAYUOHAILHBIX U 00UjedeNo8eyecKuUx
0eMOKpamu4eckux u mpaouyuoHHelX | SyMAHUCIUYECKUX U
yeHHocmell MHO2OHAYUOHATbHO20 0eMOKpamu4eckux yeHHocmel
PpOocculicko2o obujecmasda
1.5. Oco3znanue easicnocmu 1.5. 'omognocms K cydrcenuio
cnyorcenuss Omeuecmsy, e2o 3auumsl | Omeuecmay, e2o 3auyume
1.6. Ilpoexmupoeanue cobcmeennbix 1.6. Chopmuposannocmo
JHCUBHEHHBIX NJIAHO8 8 OMHOUWIEHUU K | OCO3HAHHO20 8blOOpa OyOywell
OdanvHetiuteli npogheccUoHanbHOU npogpeccuu, 8 mom uuce ¢ yuemom
0esimenbHOCMU C YUemoMm nompeonocmeii pecuona, u
COOCMBEHHBIX B03MONCHOCTEU, U 803MOJNCHOCIEL peanu3ayuu
ocobenHocmell poinKa mpyoa u COOCMBEHHBIX HCUSHEHHBIX NIAHO8,
nompeodHnocmeil pecuona omHoweHue K npogheccUoHaNbHOU
0esImenbHOCMU KAK 803MONCHOCTIU
yuacmus 6 peueHuu TU4HbIX,
00UjeCmeeHHbIX, 20CY0apPCMEEHHUIX,
00UeHAYUOHANBbHBIX NPOOIEM
1.7. Cghopmuposanrocmo 1.7. Cghopmuposanrocmo
YenocmHo20 MUPO8O33PEHUs, MUPOBO33PEHUS, COOMBEMCIMEYIOUJE20
COOMBEmMcmayIouec0 COBPEMEHHOMY | COBDEMEHHOMY YPOBHIO PA3EUMUSL
VPOBHIO pazeumusi HayKu u HAayKu 1 00ujecmeenHou npakmuxu,
00uecmeeHHoU NPAKMUKU, OCHOBAHHO20 HA OUano2e Ky1omyp, a
VUUmvlearoue2o coyuanbHoe, makaice paziuyHulx opm
KVIbMYpHOe, A3bIK080e, 0YXO8HOE 00UjecmeeHH020 CO3HAHUA,
MHO2000pazue co8pemMenHo20 Mupa 0CO3HAHUEe C80e20 Mecma 8
NOJUKYIbIMYDHOM MUpe
2. 2.1. Chopmuposannocms 2.1. Cpopmuposannocms 0cHo8
CMBICJI000pa30BaHNE | YCOUYUBHIX OPUEHMUPOB HA camopazeumus U Camo8OCNUMAaHuUs 8
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camopaseumue u camosocnumarnue 6
coomeemcmeuu ¢
061146'16]10881{66’1(1/[]141/[ HCUBHEHHbIMU
UEHHOCMAMU U uoeanamu

COOMEEeMCmeuU ¢
0bweuenoseyecKuM YeHHOCMAMU U
uoeanamu epaicoOaHcKko2o ooujecmea

2.2. Cehopmuposannocms
CamMoCmosamenbHOCmu 8 y4eOHol,
NPOEKMHOU U OPY2UX 8UOAX
oessmenbHOCmu

2.2. F'omosenocms u cnocobnocms K
CAMOCMOAMENbHOMU, MBOPUECKOU U
OMBEMCMBEHHOU OesimelbHOCU

2.3. Cehopmuposannocms ymeHutl
COMpPYOHUYECm8a co C8ePCMHUKAMU,
dembMu MAAOWe20 803pacma, 83poc-
JIIMU 8 00paA308amebHOlU, 00uje-
CMBEHHO NONe3HOU, Y4eOHO-
uccnedo8amenbCKol, NPOeKmHoU u
opyaux euoax 0esimenbHOCmu

2.3. Cehopmuposannocms HABHIKOG
COMPYOHUYECMBA CO C8EPCMHUKAMU,
dembMu MaAAOwe20 803pacma,
83POCIILIMU 8 0OPA306aMENbHOU,
0bujecmeeHHo noe3Hou, yuebHo-
uccneo008amenbckou, NPOeKmHoU u
Opy2ux 8u0ax 0esimebHOCmu

2.4. Cnocobrocms 6ecmu ouanoe ¢
opyaumu 1100bMu, 00CMuU2ams 6 Hem
63AUMONOHUMAHUSL, HAXO00UMb 00wUe
yenu u compyoHuyams O ux
00CMUINCEHUS

2.4. Cghopmuposannocme
MONePAHMHO20 CO3HAHUS U
noseoeHUs: 8 NONUKYIbMYPHOM Mupe,
20MOBHOCMb U CNOCOOHOCMb 8eCMU
ouanoez ¢ Opyeumu 1r00bMu,
oocmueamsv 6 Hem 83aUMONOHUMAHUS,
Haxooums obwue yeiu u
COMPYOHUYAMb OIS UX OOCIMUICEHUS

2.5. Cpopmuposannocmo
NPeOCmMasieHUll 0 He2amueHbIX
HOCIEOCMBUSIX IKCMPeMUMA,
HayuoHanu3ma, KceHoghoobuu,
OUCKPUMUHAYUU NO COYUATILHBIM,
PENUSUOZHBIM, PACOBLIM,
HAYUOHAIbHBIM NPUSHAKAM O
JUYHOCIU U 00Ujecmea

2.5. Cpopmuposannocms
CNOCOOHOCMU NPOMUBOCMOSMb
uoeonoculU IKCmpemusmda,
HayuoHanu3ma, KceHogoobuu,
OUCKDUMUHAYUU NO COYUATILHBIM,
PENUSUOZHBIM, PACOBLIM,
HAYUOHANbHBIM NPUSHAKAM U OPYeUM
He2amuBHbIM COYUAIbHBIM AGNEeHUSIM

2.6. Hanuyue nompebnocmu 6
Qusuueckom
CamoCco8epUIeHCMBOBAHUU, 3AHAMUAX
CHOPMUBHO-0300P0BUMENLHOU
0esAmenbHOCmbIOo, Henpusmue
8PEOHBIX NPUBLIUEK. KYPEHUS,
YynompeoneHus anko2os,
HAPKOMUKO8

2.6. [Ipunamue u peanuzayus
yeHHocmell 300p08020 U Oe30NACHO20
006pasza HcusHu, Haruyue
nompebnocmu 8 husuyeckom
CaAMOCOBEPULEHCNBOBANHUU, 3AHANUAX
CNOPMUBHO-0300POBUMENbHOU
0esmenbHOCMbIO, Henpusmue
8PEOHBIX NPUBLIUEK: KYPEHUS,
ynompebieHus aiKo2oJis,
HApPKOMUKO8

2.7. Cdhopmuposannocms
0MBEMCMEEHHO20 OMHOULEHUS K
cobcmeeHHoMY husuyeckomy u
ACUXOOSUUECKOMY 300P08bI0, KAK
cobcmeeHHOMY, MaK u Opy2ux ooel,
eladenue OCHOBAMU OKA3AHUS NEPBOT
nomowu

2.7. Chopmuposannocms
bepesrcHo20, OmeemcmeeHH020 U
KOMNEeMmMeHMHO20 OMHOUEHUS. K
Pu3ULUECKOMY U NCUXONOSULECKOMY
300p08bI0, KAK COOCMBEHHOMY, MAK U
opyeux nooetl, yMeHue oKa3vleambo
nepayio NOMoujb

2.8. Cnocobrocmou K
CAM000PA308aHUI0 U OP2AHUZAYUU

2.8. F'omoenocms u cnocobnocmos K
00pazosanuio, 8 MOM Hucie
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CcamooopazoeamenvbHoll
oessmenbHoCmU OJisl OOCIMUINCEHUS
00pa306aMeNbHBIX PE3YIbMANMos

Camooopazoeanuio, Ha NPOMSIHCEeHUU
8cell AHCU3HU

2.9. Illonumanue neobxooumocmu
HenpepvleHo2o 00pPa306anus 6
UBMEHAIOWEeMCS Mupe, 8 MoM YUcie 8
cghepe npogeccuonanvhoil
oesimenbHOCmu

2.9. Chopmuposannocmes
CO3HAMENbHO20 OMHOULEHUSL K
HenpepvlieHOMY 00pA308aHUIO KAK
YCI0BUIO YCNEeWHOU
npogeccuoHanbHolU U 00UeCmE8eHHOl
oesmenbHOCuU

3. HpaBcTBeHHO-
ITHYECKast
OpueHTaIusI

3.1. Ocsoenue u npunsmue
00ueuenoseyecKux MOpaIbHbIX HOPM
u yeHnocmeii

3.1. Cghopmuposannocme
HPABCMBEHHO20 CO3HAHUS U
no8edeHUsl Ha OCHOBE YCBOEHUs
00Weue08eyecKux YeHHoCmel

3.2. Cepopmuposannocmes
COBPEMEHHOU IKOJI02UYECKOU
KYIbmypol, NOHUMAHUSL 8TUSHUSL
COYUANLHO-IKOHOMUUECKUX
npoyeccos Ha COCMOosIHUe NPUPOOHOU
cpeovl

3.2. Chopmuposannocmo
9KOJI02UYECKO20 MbIUUILEHUS,
NOHUMAHUSL BIUAHUSA COYUATLHO-
9KOHOMUYECKUX NPOYECCO8 HA
cocmosiHue NpUpoOOHOU U COYUATIbHOTU
cpeovl; npuobpemeHue onvima
9K01020-HANPABIEHHOLL
oesimenbHoCmu

3.3. llpunsmue yennocmeii cemeninou
JHCUHU

3.3. Cpopmuposannocmo
0MEemcmeeHH020 OMHOULEHUS. K
CO30aHUIO CeMblU HA OCHOBE
OCO3HAHHO20 NPUHAMUSL YeHHOCell
CeMeunOoU HCU3HU

3.4. Cpopmuposannocmeo
ICMemuyecKo20 OMHOULeHUs. K
nPOOYKmMam, Kaxk coOCmeeHHouU, max u
opyeux nodetl, y4eoHo-
uccnedo8amenbCKoll, NPOeKmHoU u
UHDBIX U008 OesTMEbHOCU

3.4. Cpopmuposannocms
ICMEMUYECcKo20 OMHOUEHUS K MUPY,
BKIIOYASL ICMEMUKY ObIMA, HAYYHO20
U MEXHUYECK020 MeopUuecmad,
cnopma, o6wecmeeHHbIX OMHOULEHUT

1.2. MeranpeaMeTHbie INIAHUPYEMbIe pe3yJbTaThl

YHausepcan MeTanpeamMeTHble IVIAHUPYEMbIe Tunossle 3a1a4u M0
bHbIE pe3yJIbTaThbl (popmuposanuro YY/I
yueOHbIe (MeTanpeaMeTHbIE
AeCTBUSA TeXHOJIOTHH)
PeryJisiTuBHbIC YHHBepCaJbHbIC YUeOHbIE 1eiiCTBUS
P; P11 CaMOCTOSATENEHO ONIPEEIIATh LIEIH ACITEIbHOCTH, [ToctaHOBKa U pelIeHne
Ilenenonara | 3a1aBaTh NapaMeTPbl U KPUTEPUH, 110 KOTOPHIM MOXKHO y4eOHBIX 3aa4, B TOM

Hue OIIPpCACINUTDb, UTO LCJIb JOCTUTHYTA,

P, CtaButh 1 popMynupoBaTh COOCTBEHHBIE 33/1a4H B
00pa3oBaTeIbHOM AEATEIPHOCTH U JKU3HEHHBIX CUTYaIHIX

YHUCJIe TEXHOIOT S
«MIEPEBEPHYTHIN KIIACCH

P, P, 1 BeiGupath myTh TOCTHKEHUS 1€, IJIAHUPOBATH
pEILIEeHNE OCTaBIECHHBIX 3a7]a4, ONITUMU3HPYS

[ImanupoBa

HUEe MaTCpUaJIbHBIC U HEMATCPHUAJIbHBIC 3aTPaThl

P, > CaMOCTOSTENIHLHO COCTABIATE IUIAHBI IEATEILHOCTH
P, 3 Vcionp30BaTh BCe BO3MOYKHBIE PECYPCHI IS

ITosTamHoe
¢dbopmupoBanue
YMCTBEHHBIX JEHCTBUI
Texnomorus

dbopmupyromero




YuuBepcan

MertanpeaMeTHble IVIAHUPYeMble

Tunoskle 323244 11O

bHbIE pe3yJIbTaThl (popmuposanuro YY/I
yuyeOHbIe (MeTanpeaMeTHbIe
AeCTBUSA TEeXHOJIOTHH)
JIOCTH>KEHHSI TIOCTABIICHHBIX 1IeJIel 1 peaan3alyy MIaHOB OIICHUBAHMS, B TOM
OCATCIBHOCTHU YHUCIIE IIPUEM
P, 4 BoiOupaTh ycnemHble CTpaTeruy B pa3iInuHbIX «IPOTHOCTHYECKAS
CHTYanmix CaMOOLIEHKA»
P; P3; OueHuBath pecypcehl, B TOM YKCIIE BpEMS U APyTHe pyrmoBsIe i
IIporHosup | HEMaTEpUANLHbIE PECYPCHI, HEOOXOAMMBIC JTS TOCTHXKCHHUS HHMRHIYAIEHOS
OBaHME MOCTaBJIECHHOM 1IeTTN
P53, Oprann3oBbiBaTh 3 PEKTUBHBINA IOUCK PECYPCOB, TIPOCKTBI
HEOOXOAUMBIX AJIS IOCTHKECHUS ITOCTABICHHON 1N YuebHo-
P33 O1neHuBaTh BO3MOKHBIE ITOCIEACTBUSI TOCTHKEHUI HCCJICAOBATCIIbCKAS
IMOCTaBJIEHHOM LIENIH B AE€ITEILHOCTH, COOCTBEHHOM JKHU3HU IesITEIbHOCTD
Y ’KU3HU OKPY’KAIOIINX JIFOJIeH, OCHOBBIBASICh Ha Keiic-meron
COOOpaXKCHHSIX ITUKH U MOPAJTH Vuyeono-
P4 P4.1 CaMOCTOSITEILHO OCYHICCTBJIATh, KOHTPOJIUPOBATH U HO3HaBaTEJIbHBIC U
KoHTposp n | KOPPEKTHPOBAThH [IESTEIBHOCTD Y4eOHO-IIPAKTHIECKHE
KOPPCKIMUL 3anaun «Pazperenue
PsOnenka | Psi ConocTaBiisiTh MOTyYCHHBIN PE3YIbTAT ACSTEIBHOCTH C | 11po6ieM / IIpoOIeMHBIX
MOCTaBJIEHHOM 3apaHee LEIbI0 cuTyanminy, «l{eHHOCTHO-
Ps Ps 1 BiianeTh HaBbIKaMU TIO3HABATEILHOU pediekCHr Kak CMBICIIOBBIE YCTAHOBKI,
INo3Haparen | OCO3HAHHS COBEPINACMBIX ICHCTBHH H MBICTHTEILHBIX «Pedbrexcusy,
bHAs MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM, TPAHUI] CBOETO «CAMOCTOSITCIBHOS
pedriexcus | SHAHMA M HESHAHWS, HOBBIX N03HABATENLHBIX 3a/1a4 U HpHOGpeTeH e, MepeHoC 1
CPEJIICTB X JOCTHKCHHUS >
P; P71 CaMOCTOSITENIBHO OLIEHUBATh U MPUHUMATD PEIICHUS, WHTCTPATAS 3SHAHUI,
[punsTHE OTIPEICIISIONINE CTPATETUIO TIOBEICHUS, C YUECTOM «CamMoopraHu3anus 1
pereHuii TPaKJIaHCKUX U HPaBCTBEHHBIX LIEHHOCTEMN CaMOPCTYJLIIHSD)
Ilo3naBaTe/ibHBbIE YHHBeEPCAJbHBIE YUeOHbIE el CTBUS
g IIg ; Vickath 1 HaXOIUTh 0000IIEHHBIE CIOCOObI petieHus | CTpaTerud CMBICIOBOTO
ITo3naBaren | 3a1a4 YTEeHUS, B TOM YHCJIC
bHBIE 113 ; Bnanets HaBBIKaMU pa3pelieHus npoodiem IOCTAHOBKA BOIPOCOB,
KOMIIETEHI] 113 3 OcymecTBIsTE CAMOCTOATENLHBIN TTOUCK METOJIOB COCTABIICHHE TLIAHOB,
pEIIeHUs TPAKTHYECKUX 3a/1a4, IPUMEHSTh Pa3IndHbIC
HH, CBOJIHBIX Ta0nuIl, rpad-
METO/BI TTO3HAHUS
BEITIOHAIOL IT5 4 PewuaTs 3a/1241, HAXOAIMECS HA CTBIKE HECKOIBKHX | O\ oM> TESHPOBAHMC,
M€ HABBIKH | yyefrx mucumoms KOtheHTHpOBaHHe
y4eOHO- I 5 Vicrionb30BaTh OCHOBHO# aJIrOPUTM UCCIICIOBAHHUS Keiic-meron
HCCIICIOBAT | [ipH pellIeHUHU CBOUX Y4eOHO-IT03HABATENIbHbIX 331a4 MesxnpenmerHbie
€JILCKOM 1 I3 s lcionb30BaTh OCHOBHBIE MPHUHITUIIBI IPOSKTHON WHTETPATUBHEIE
MPOEKTHON | J€ATEIBHOCTH IIPH PEIIEHUH CBOUX Yy4eOHO- MOrPYKEHUS
NesITENbHOC IMO3HABATCIbHEIX 3aJa4 U 3a/la4, BOSHUKAOIUX B MeTO,Z[ MEHTAJIbHBIX
™H KYJIBTYPHOUH U COIIMATBLHOM KU3HU KapT

1137 BeicTpanBaTh HHIUBUAYATBHYIO 00Pa30BaTEIbHYIO
TPAeKTOPUIO, YUUTHIBASI OTPAHUYECHUS CO CTOPOHBI APYTUX
YYACTHUKOB U PECYPCHBIE OTPAHUYCHUS

II3 s MeHsTh U yiepKUBaTh pa3HbIe MO3UIMHU B
MMO3HABATEIILHOU JeSITEeIbHOCTH

11 o ITposiBNIsATH CIOCOOHOCTH K MHHOBAIIMOHHOM,
AHAJIUTUYECKOMN, TBOPUECKON, HHTEIIEKTYaTbHOU
JIEATETLHOCTH, B TOM YHCIIe yUeOHO-HCCIICIOBATEIBCKON 1
MIPOEKTHON NIEITENHHOCTH

1131, CamocTOATETHEHO MPUMEHSATH TPUOOPETEHHBIC
3HAHUS U CIIOCOOBI IEHCTBUN TTPH PEIICHUN PA3TUIHBIX
3a7ia4, KCTIOJIb3Ysl 3HAHUS OJHOTO WJIN HECKOJIBKUX

CwMmemianHoe oOyueHue,
B TOM YHCJI€ CMEHA
pabouunx 30H
I'pynnoseie u
WH/INBUyaJIbHBIC
MIPOCKTHI

VYuebHo-
HCCIIEI0BATEIbCKAs
JESTEIbHOCTD
YyebHo-




YuuBepcan

MertanpeaMeTHble IVIAHUPYeMble

Tunoskle 323244 11O

bHbIE pe3yJabTaThl ¢popmupoBanuio YV /I
yuyeOHbIe (MeTanpeaMeTHbIe
AeCTBUSA TEeXHOJIOTHH)

y4eOHBIX MPEAMETOB WM PEIMETHBIX 00J1aCTeid, B TOM
qHCclie B y4eOHO-HCCIIeI0BATEIBCKON U IIPOCKTHOM
JeSITeIbHOCTH

Il 1; Bnanets HaBbIKaMH y4eOHO-HCCIIEA0BATEIBCKON U
NPOCKTHOH JeSITEIbHOCTH, @ UMCHHO:

I3 111 cTaBUTD LU W/HIH (hopMyaUpo8ams cunomesy
uccne0osanusi, ACX0Is N3 KyJIbTypHOU HOPMBI U
coo0pa3ysich ¢ IpeIcTaBIeHUsIMH 00 0011ieM OJiare;

I3 11 ; OICHUBATH PECYPCHI, B TOM YHUCIIE U
HeMaTepUaIbHbBIE (TaKue, KaKk BpeMs), HeOOXOTUMbIE JIJIS
JOCTHKEHHMS TTIOCTAaBICHHON 1IETIH;

I3 1; 3 TUTaHUpOBATH PaboOTY;

I3 11 4 OCYIIECTBIIATH OTOOP M MHTEPIIPETAIIHIO
HEeo0Xx0uMoi MH(pOopMaIUY;

I3 11 5 CaMOCTOSITEIBHO U COBMECTHO C APYTMMHU aBTOPAMU
pa3pabaThiBaTh CUCTEMY ITaPaMETPOB U KPUTEPUEB OLICHKH
3¢ GEKTUBHOCTH U MIPOJYKTUBHOCTH peau3aliiy IpoeKTa
WJIM UCCIICTOBAHMSI Ha KaXKIOM 3TaIle peaju3aIiy U 1o
3aBEpIICHUH PaOOTHI;

113 11  cmpykmypupogams u apeymeHmuposamay
pe3yIbmamol UCCIe008AHUL HA OCHOBE COOPAHHBIX OAHHBIX,

I3 11 7 ucnonv3osamov 21eMeHMbL MAMEMAMULECKO20
MOOENUPOBAHUS NPU PEUUEHUU UCCTe008AMeNbCKUX 3A0al,

I3 11 g ucnonvzosams 21eMeHmMbL MAMEMAMULECKO20
aHanu3a O UHMepnpemayuu pe3yaibmanmos, HoJIY4YeHHbIX 6
Xo0e yueOHO-UCCe008amenNbCKOU pabomul

I 11 g OCYIIECTBIISATH MPE3CHTAIUIO PE3YJIHTATOB;

Il 11 10 aIGKBAaTHO OLICHUBATH PUCKH PeaTU3alliu MPOCKTA
U MPOBEJICHHUS UCCIICIOBAHUS M IPEYyCMATPUBATh Ty TH
MUHUMH3AIUH TUX PUCKOB;

Il 1; 11 aIGKBAaTHO OLICHUBATH TOCIICIICTBUS peaTr3aliu
CBOETO MPOEKTa (M3MEHEHHSI, KOTOPHIC OH TIOBJICUYET B
JKU3HU JIPYTUX JIOACH, COOOIIECTB);

Il 11 17 aIeKBATHO OLIEHMBATH JlaJIbHEHIIIEE pa3BUTHE
CBOETO TMPOEKTa WIIU MCCIICOBAHUS, BUICTh BO3MOXKHBIC
BapUaHThI IPUMCHEHHSI PE3YJIbTATOB

113 11 13 60cCmanasiueams KOHMeEKCMbl U NYymu pazeumus
MO20 UU UHO20 8UOA HAYHUHOU 0essimelbHOCMU, ONpeoesis
Mecmo c60e20 UCCe008aHUs Ul NPOeKma 6 oouem
KYAbMYPHOM NPOCMPAHCMBe,

I3 11 14 omcaedicugame U NPUHUMAMb 80 BHUMAHUE
MpeHObl U MEeHOEHYUU PA38UMUS PA3TUYHBIX 8UO08
O0esimebHOCU, 8 MOM YUCTEe HAYYHBIX, Y4UMbI8amy Ux npu
NOCMAHOBKe COOCMBEHHbIX Yenell;

I3 11 15 HaxX00UMb paznuyHbIE UCTIOYHUKU MATNEPUATLHBIX
U HeMAMepPUAIbHLIX Pecypco8, NPeoOCmMasIAIOUUX
cpedcmaa 015l NPOBeOeHUsl UCCIe008AHUL U Peanu3ayull
NPOEKMO8 8 pasIudHbIX 00NACAX 0esImelbHOCIU
yenogexa,

113 11 16 6CMyNnamo 8 KOMMYHUKAYUIO C OepIAHCAmenimu
PA3IUYHBIX MUNOB PECypPCo8, MOYHO U 0ObEKMUBHO
npe3enmysi C80U NPOEKM Uil 803MONICHbLE Pe3YTbMAaAnbl
uccne0osanusl, ¢ yervio obecnedenus npooyKmueHo20
83AUMOBBI20OHO20 COMPYOHUYECEA

MO3HAaBaTeJIbHEIE U
y4eOHO-TIPaKTUYECKHE
3a7a41
«CamMocCTosITeIbHOE
npuoOpeTeHune, IepeHoc
Y UHTETpaLNs 3HAHUN»,
«KT-
KOMIICTEHTHOCTE,
VueOHEbIE 3a0aHus,
BBITIOJIHEHHE KOTOPBIX
TpeOyeT MpUMEHEHHUS
JIOTUYECKHX
YHUBEPCATBHBIX
JIencTBHI

[TocTaHoBKa U pericHUE
y4eOHBIX 3a71a4, B TOM
YHCJIE TEXHOIOI U
«IIEPEBEPHYTHIN KJIACCH
[TocTaHoBKa U pericHUE
yueOHBIX 3a/ad,
BKJTFOYAIOIIIAs
MIPEACTABICHUE HOBBIX
MOHSTHH U CITOCOOOB
IEUCTBUH B BUJIE
MOJICIN

ITosTanmHoe
¢dbopmupoBaHue
YMCTBEHHBIX JEHCTBHI
TexuHomorus
(dhopmupyroIIero
OLICHUBaHMS




YuuBepcan

MertanpeaMeTHble IVIAHUPYeMble

Tunoskle 323244 11O

bHbIE pe3yJIbTaThl (popmuposanuro YY/I
yuyeOHbIe (MeTanpeaMeTHbIe
AeCTBUSA TEeXHOJIOTHH)
II, Pabora ¢ Il 1 OcymecTBIATh pa3BepHYTHI HHPOPMAITHOHHBIHA
yH(MopMaiy | IIOUCK U CTABUTH Ha €TO OCHOBE HOBBIC (y4COHBIC 1
eif MMO3HABATEIIbHBIC) 337124
11, ; Kputnuecku OLleHUBATh U MHTEPIPETUPOBATH
MHGOPMAIUIO C Pa3HBIX MO3UIIHIA, PaclIO3HABATh U
(buKcHpoBaTh MPOTUBOPEUHS B MH(POPMALIMOHHBIX
HUCTOYHHUKAX
11y 3 BeIxoauTh 3a paMKy y4eOHOTO TpeMeTa 1
OCYLIECTBIISITh LIEJI€HANIPABICHHBIN TOUCK BO3MOXKHOCTEM
JUISL IAPOKOTO MEPEHOCa CPEICTB M CIOCO0O0B IeCTBUS
Il 4 OcymecTBIATh CAMOCTOSTENbHYIO HH(DOPMAIIMOHHO-
MO3HABATEJIbHYIO JESATEIbHOCTD
Il 5 Bnanetb HaBbIKaMH MTOJTYICHUS HEOOXOAMMOMN
nHbOpMAIUH U3 CIIOBapei pa3HbIX TUIIOB
I35 YMETh OPUEHTHPOBATHCS B PA3JIMYHBIX HCTOUHUKAX
uHbOpMaIuu
I 11,1 Vicionb30Bath pa3inyHble MOACIbHO-CXeMaTUUECKUE
Mopenupos | CPEACTBA JUIs IPEACTABICHUS CYICCTBCHHBIX CBSI3CH
aHpe OTHOILIEHUH, a TAK)KE€ MPOTUBOPEUNH, BBISBICHHBIX B
MH(GOPMAITMOHHBIX UCTOYHHUKAX
I, UKT- I1,; Victionb30Bath cpeacTBa HHOOPMAIIMOHHBIX U
KOMIIETeHTH | KOMMYHUKAIIMOHHBIX TexHoioruit (nanee — UKT) B
OCTh PEIICHNN KOTHUTUBHBIX, KOMMYHHUKATUBHBIX H
OpraHMU3alMOHHBIX 33/a4 C COOII0ICHHEM TPeOOBaHUIA
SPrOHOMUKHU, TEXHUKH OE30MaCHOCTH, TUTHEHBI,
pecypcocOepexeHns, IPaBOBbIX U ATHYECKUX HOPM, HOPM
WH(POPMAITMOHHOM 0€30ITaCHOCTH
KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE /1eliCTBUA
Ky K1 OcymiecTBIsATh 1€0BYI0 KOMMYHHUKALIMIO KaK CO Jlebartnl
CoTpyaHnu | CBEPCTHHKAMH, TaK U CO B3POCIBIMHU (KaK BHYTPH Jluckyccus
ecTBO 0o0pa30BaTeNbHON OpraHu3aliy, TaK U 3a €€ MpeeaaMu), ['pyIIIOBEIE 1
NoJI0OMPaTh NapTHEPOB AJIS 1€TOBOM KOMMYHUKALIUU UCXO/S WH/THBH Ty ATbHbIE
U3 COOOpaXKeHHI Pe3yIbTATUBHOCTH B3aUMOJICHCTBUS, a HE
[IPOEKTHI

JMYHBIX CUMITATHH

K5, YUUTBIBaTh MO3UIMH APYTHX YYaCTHHUKOB
JESITEIIEHOCTH

K>3 HaxonuTtes ¥ IpUBOIUTE KPUTHUYECKUE apTyMEHTHI B
OTHOIIEHWH JEUCTBUM U CYKACHUN OPYTrOTro

K174 CIOKOMHO ¥ pa3yMHO OTHOCHUTBCS K KPUTHUECKUM
3aMEUYaHUsIM B OTHOLUIEHUH COOCTBEHHOTO CYXX/IEHUS,
paccMaTpuBaTh HX KaK pecypc COOCTBEHHOTO Pa3BUTHS

K55 [Ipu ocymiecTBieHnH TPYNIOBOM pabOThI OBITH KaK
PYKOBOAMTENEM, TaK U YJICHOM KOMaH bl B Pa3HbIX POJISIX
(reHepartop uael, KPUTHK, NCTIOTHUTEIh, BBICTYTIAIOIINH,
9KCIIEPT U T.1I.)

K76 KoopnnHupoBaTh U BBIOJIHATE pa0OTy B YCIOBUAX
peaTbHOTO, BUPTYATHHOTO M KOMOWHUPOBAHHOTO
B3aNMOICHCTBHUA

K7 Pacio3HaBaTh KOH(IMKTOT€HHbBIE CUTYalluu U
MPEeOTBpAIIaTh KOHQIUKTHI 10 MX aKTUBHOU (pa3wl,
BBICTPANBATh JICJIOBYIO 1 00Pa30BaTEIbHYIO
KOMMYHHUKAIINIO, N30erasi TMYHOCTHBIX OLEHOYHBIX
CYXICHUN

Keiic-meron
[TocTanoBka u perieHue
y4eOHBIX 33714, B TOM
YHCJIe TEXHOJIOTHUS
«TIEPEBEPHYTHIN KJIACCH»
CMmeHa pabouux 30H
VYyebHo-
ucciaea0BaTenbeKas
JIeATeTLHOCTh

Y4eOHo-
MMO3HABaTEIIbHBIC U
y4eOHO-TIPAKTUIECKHE
3a/1auun
«KoMmyHuKarms»,
«CoTpyTHHYECTBOY»




YuuBepcan MeTanpeaMeTHble JIAHUPYEMbIe TunosBble 3ag1a4m MO

bHbIE pe3yJabTaThl ¢popmupoBanuio YV /I
yuyeOHbIe (MeTanpeaMeTHbIe
AeCTBUSA TEeXHOJIOTHH)

K, 3 YMeHHe TpOAYKTUBHO OOIIATHCS U
B3aHMO/JICVICTBOBATh B ITPOILIECCE COBMECTHOU NESITENLHOCTH

K3 K131 Pa3zBepHyTO, IOTUYHO U TOYHO U3JIaraTh CBOIO TOUKY
KoMMyHuMKa | 3PCHHS C HCIIOIB30BaHNEM aICKBATHBIX (YCTHBIX H
st MMCHMEHHBIX ) SI3bIKOBBIX CPEJICTB

Pa3nes 1. DjieMeHTBI TEOPUH MHOKECTB M MATEMaTHYeCKOH JIOTUKH
OOyuaromuiics Ha yriiy0JIEHHOM YPOBHE HAYUUTCS:

— cB00OO/IHO OHepI/IpOBaTbl MOHATUSMH: KOHEYHOE MHOXKECTBO, JJIEMEHT MHOKECTBA,
MOJIMHOXECTBO, ITIepeceueHre, OOBEAMHEHHE M Pa3HOCTh MHOXECTB, YHCIOBBIE MHOXECTBA Ha
KOOPIMHATHOW IIPSIMOM, OTpPE30K, MHTEPBaJ, IIOJYMHTEPBaJ, IIPOMEXKYTOK C BBIKOJOTOM TOYKOH,
rpaduueckoe MpeaCcTaBIeHHEe MHOXKECTB Ha KOOPJUHATHOM IIIOCKOCTH;

— 3aJ1aBaTh MHOKECTBA IIEPEYUCIICHUEM U XAPAKTEPUCTUYECKUM CBOMCTBOM;

— OIEpUpOBaTh IOHATHAMU: YTBEPKICHHUE, OTPULAHME YTBEPXKICHUSA, HCTHUHHBIE U JIOKHBIE
YTBEPKACHUS, IPUUMHA, CJIEACTBHUE, YACTHBIH Ccllyyail O0IIero yTBepKIAEHUS, KOHTPIPUMED;

— TPOBEPATH NPUHAIIEKHOCTD 2JIEMEHTA MHOXKECTBY;

— HaxOIWTh MepecedeHrne U 00bEINHEHHE MHOXKECTB, B TOM YHCIIE TPEACTABICHHBIX TpapruecKu
Ha YHCIOBOM NPSAMOM U Ha KOOPAMHATHOH INIOCKOCTH;

— TPOBOJUTH JOKa3aTeNbHbIE PacCYXIE€HUS Uil 000CHOBaHMSI HICTUHHOCTU YTBEPKACHUM.

B noeceonesnoii ycusnu u npu uzyueHuu opy2ux npeomemos:
— UCNOIB306aMb YUC/08blE MHONCECHEA HA KOOPOUHAMHOU NPAMOU U HA KOOPOUHAMHOU

NOCKOCMU 0Nl ONUCAHUA PEeAbHbIX NPOUECCO8 U ABIEHUI 8 YCI0BUAX C60e20 PEcUOHA, 20p0od,
nocenka;

— npo6ooums 00KazamesbHble PACCYHCOCHUA 6 CUMYAUUAX NOBCEOHEGHOU HCUHU 8 YC/108UAX
ce0e20 pezuona, 20pooa, NOCeIKa, nPU peuieHuu 3a0ay u3 Opy2ux npeomemaos.

Obyuarowuiics Ha y2nyOeHHOM YPO8HEe NOLYYUM 803MONCHOCHb HAYUUMbCA.!

— 60600HO  ONEPUPOBAMbB:  NOHAMUAMIL KOHEUHOE MHOJICECTBO, INeMEHN  MHONCECMEd,
NOOMHONMCECMB0, nepecedeHue, 00beOUHeHUe U PA3HOCMb MHONCECMS, UYUCI08ble MHONICeCmEd Hd
KOOPOUHAMHOU NPAMOU, OMPE30K, UHMEPBAN, NOJAYUHMEPBAL, NPOMENCYMOK C BbIKOJOMOU MOUKOU,
epagpuyeckoe npedcmasienue MHOHCECME HA KOOPOUHAMHOU NIOCKOCMU,

— 3a0asamv MHOXMCECMBA NEPEUUCTEHUEM U XAPAKMEPUCTNIUYECKUM CBOLCTNEOM,

— onepupogamv NOHAMUAMU. YMEEPHCOeHUe, OMPUYAHUE YMEEPHCOEHUS, UCMUHHbIE U JIOMHCHbLE
VMEepoHcOenUs, NPUUUHA, Cledcmaue, YacmHblll CIy4ail 00we20 YmeepucoeHust, KOHMpNpumep,

—  npogepamb NPUHAOIEHCHOCTb INEMEHMA MHOHCECTBY,

— Haxooumu nepeceuenue u 00beOUHeHUe MHOIHCECE, 8 MOM YUCTe NPeOCMABIeHHbIX epaguiecKu
HA YUCTI080U NPAMOU U HA KOOPOUHAMHOU NIIOCKOCTU,

—  NpPoB0OUMb 0OKA3AMEbHBIE PACCYHCOEHUS OISt 0O0CHOBAHUSA UCIMUHHOCTIU YIMBEPHCOCHUIL,

! 3).'(601: " faJjiee: 3HaTb OPEACICHUC TOHATHSA, 3HATh U YMCThb 000CHOBBIBATHL CBOMCTBA (npmﬂaxn, €CJIM OHHU CCTI)) IIOHATHA,
XapaKTepru30BaTh CBA3U C APYT'UMHU NOHATUAMU, ONPEACTABIIAL OAHO MMOHATHUEC KaK YaCTh HEJIOCTHOI'O KOMIIJICKCA,
HCIOJIB30BaTh ITIOHITHE U €r0 CBOMCTBA Ipyu NIpoOBCACHUN paccymneHI/Iﬁ, A0Ka3aTeJIbCTB, pCIICHUU 3aJ1a4.

2 3IL€CL " Aajice: 3HaTb ONPEACICHUC MOHATHA, 3HATh U YMCThb 000CHOBEIBATHL CBOICTBA (HpI/I3HaKI/I, €CJIM OHHU CCTL) IIOHATHA,
XapakTepnu3oBaTb CBA3M C JAPYTMMH T[OHATHUAMMU, TMPCACTABIIASA OJHO IMOHATUC KaK 4YaCTb HEJIOCTHOI'O KOMILJICKCA,
HCIOJIB30BaTh IIOHATHUE U €r0 CBOKMCTBA Ipu OpoOBECACHUN paccyxcz(eHI/H?I, JA0Ka3aTeJIbCTB, pCHICHUU 3a4a4.
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— onepuposamv NOHAMUEM ONpedeNeHUs, OCHOBHbIMU BUOAMU ONpeOeleHUll, OCHOBHbLIMU 8UOAMU
meopem;

—  NOHUMAmMb CyMb KOCBEHHO20 00KA3AMENbCMEA,

— onepuposame NOHAMUAMU CUEMHO20 U HECUEeMHO20 MHONCECMEA,

— NpUMEHAMb  MemooO MAmemMamuyeckolu UHOYKYuu 05l  NPOBEOeHUsl PACCYICOeHUll U
doxazamenbCme u npu peuteHuu 3a0au.

B noeceoneenoit ycuznu u npu uzyuenuu Opy2ux npeomemaos:
—  UCROIb306aMb MEOPEMUKO-MHONCECMEEHHDBLIL A3bIK U A3bIK TO2UKU 0711 ONUCAHUA PEAIbHbIX

npoueccoé u A6NEHUIL 6 YC0BUAX CB0E20 PEZUOHA, 20p00a, NOCEIKA, NPU PEULEHUU 3a0ay Opy2ux
YUeOHbIX npeomMemos.

Pa3znen 2. Uucsa u BoipakeHust
OOyuarommiicsi Ha yriIyOJIEHHOM YPOBHE HAYYUTCS:
— CBOOOJIHO OIEPHUPOBATH MOHATHSAMH: HATypallbHOE YHCIO, MHOXECTBO HATYPaJbHBIX YHCEI,

LI€JIO€ YMCII0, MHOXKECTBO LIEJIBIX YHCEN, OOBIKHOBEHHAs P00k, JecATUYHas Ipo0b, CMEIIaHHOE YUCIIO,
palMoHaIbHOE YUCIIO, MHOYKECTBO PAIlMOHAIBHBIX YUCEll, UPPALMOHAIBHOE YHUCIIO0, KOPEHb CTENEHH n,
JEUCTBUTENIBHOE UHUCIIO, MHOXECTBO JEHCTBUTENBHBIX 4YHCEN, TEeOMETpUYecKas HHTepIpeTanus
HaTypaJIbHbIX, LENbIX, PALIMOHAIbHBIX, JECTBUTEIbHBIX YHCEN,

— TIOHMMATh U OOBSACHATH PA3HUILy MEXAY MO3UIMOHHON M HEMO3MIMOHHOM CHCTEeMaMH 3alucu
qHcen;

— IEpPEeBOAUTH YMCIIAa U3 OJHON CHUCTEMbI 3aIIUCH (CUCTEMBI CUUCIIEHHS) B APYTYIO;

— JI0Ka3bIBaTh U HCIIOJIb30BATH MPU3HAKH JIETUMOCTH CyMMBbI U MPOU3BEACHHUS NPU BHINOIHEHUH
BBIUMCIICHUI U peIlIeHnH 3a1ay;

— BBINOJIHATH OKPYIJIEHNWE PAllMOHAJIBHBIX U UPPAIIMOHATIBHBIX YUCEII C 33JaHHON TOYHOCTHIO;

— CpaBHMBATH JIEUCTBUTEIbHbIE YHCIIA PA3HBIMU CIIOCOOAMU;

— YNOpSAIOYMBATHL 4YMCIA, 3alMCAHHbIE B BHJIE€ OOBIKHOBEHHON M JECSITHMYHOM Ipodu, 4vucia,
3allMCaHHbIe C MCII0JIb30BaHUEM apu(METHYECKOTO KBaJJPaTHOT'O KOPHS, KOPHEH CTerneHu Ooble 2;

— naxoauth HOJl u HOK pa3ubiMu crioco6amu ¥ MCIIOJIb30BATh UX MPH PELISHUH 3a/1a4;

— BBINOJIHATH BBIYUCIIEHUS U MPeoOpa30BaHuUs BHIPAKEHUH, COAEpKAIIMX JEHCTBUTENbHbBIE YHCIA,
B TOM YHCJI€ KOPHHU HAaTypalbHBIX CTEIIEHEH;

— BBIIOJHATH  CTaHJApTHBIE  TOXJECTBEHHbIE  MpPeoOpa3oBaHUS  TPUTOHOMETPUUECKHX,
Jorapu(PMHUUECKUX, CTETIEHHBIX, UPPAIIMOHAIBHBIX BHIPAKEHUI.

B noeceonesnoi scusnu u npu usyueHuu Opyzux npeomenos:

— GbINOIHAML U  O00BLACHAMbB CPAGHEHUE Pe3YIbMamoe 6LIMUCIAEHUN NpU  peuleHuu
NPAKMUYECKUX 3a0au 6 YC108UAX C60E20 PEUOHA, 20P00d, NOCEIKA, 8 MOM YUCTE NPUOIUICEHHBIX
6bIYUCNIEHUIL, UCNOJIB3YA PA3HbIE CROCOObL CPAGHEHUTL;

— 3aIUChIBAaTh, CPABHUBAThH, OKPYIJISITh YHCIOBBIE TAHHBIE PEAIbHBIX BEJIMYUH C MCIIOIb30BaHHEM
Pa3HbIX CUCTEM U3MEPEHUS;

— cocmaenamov U OWUEHUEAMb PA3HLIMU CHOCOOAMU HUCI06bIE BbLIPANCEHUA NPU peuleHuU
NPAKMUYECKUX 3a0a4 8 yClo6UAX C60€20 PeZUOHd, 20P00a, NOCEIKA U 3a0ay U3 Opyux y4eoHvlx
npeomemoe.

Obyuarowuiics Ha y2nyOIeHHOM YPOBHE NOTYYUM 803MONCHOCTb HAYYUMBCAL:

—  80000HO ONepuposamsb YUCI08bIMU MHOACECMBAMU NPU PEULeHUU 3A0aY,

—  NOHUMAMb NPUYUHBL U OCHOBHbIE UOEU PACUIUPEHUS YUCTOBbIX MHOMCECME,

— 81a0emb OCHOBHbIMU NOHAMUAMU MeOPUU OeTUMOCHU NPU PeuleHUU CMaHOapmHbIX 3a0ad,

— umems 6a306vie npe()cmaeﬂeﬂu}z O MHOJcecmee KOMNJIEKCHbLX Yucelil,
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— CB0000HO  BLINOJHAMbL  MONCOECHEEHHble  NPeodpaA308aHus — MPUSOHOMEMPUYECKUX,
J102apUPMUYECKUX, CIENEeHHbIX 8bIPAICEHULL

— grademwv ¢hopmynou bunoma Heromona,

—  NpUMeHAMb NPU peuleHul 3a0a4 meopemy o auretiHom npeocmasnenuu HOJJ;

— npumeHsms npu pewieHuu 3a0ay Kumaiickyro meopemy 06 ocmamxax,

— npumeHams npu peuwtenuu 3a0a4 Manyro meopemy epma;

—  yMemb 8bINOIHAMb 3ANUCH YUCLA 8 NOZUYUOHHOU cUuCmeMe CUUCTIeHUS,

— NPUMEHSIMb NpU peuleHul 3a0ay meopemuKo-4uciosble QYHKYuU: Yucio u cymma oerumeretl,
¢ynxyuro Dinepa;

—  NpuMeHsAmb Npu peuleHuu 3a0ay yentvie opoou,

— NpUMEHAMb HpU  pelleHuu  3a0a4  MHO2OYNeHbl C  OeUCMBUMENbHbBIMU U YedblMU
Koaghhuyuenmamu,

— 81a0emb NOHAMUAMU NPUBOOUMBLIL U HENPUBOOUMDbIL MHO2OUTIEH U NPUMEHAMb UX NPU PeuleHun
3a0auy;

— npumeHams npu peuteHuu 3a0a4 OcHOBHYIO meopeMmy anzeopbi;

— NpUMEHsMmb Npu  peuwleHuu 3a0ay npocmenuiue QYHKYuU KOMNIAEKCHOU NEePeMeHHOU KaK
2eomempuieckue npeoopaz08aHus.

Pa3nen 3. YpaBHeHusi M HepaBeHCTBA
OOy4aromuiics Ha yriTyOJICHHOM YPOBHE HAYUUTCS:

— CBOOOJIHO OINEpPHUPOBATh MOHATUSMU: ypaBHEHHE, HEPABEHCTBO, PAaBHOCWIIbHBIC YpPaBHEHHS H
HEPaBEHCTBA, YPaBHEHUE, ABIIIOIICECS CIECICTBUEM JIPYTrOro YpaBHEHHUs, YPaBHEHHUs], PABHOCUJILHBIE HA
MHOYECTBE, paBHOCUJIbHbIE TPe0Opa30oBaHusl ypaBHEHUH;

— pelarbk pa3Hble BUIbl YPaBHEHHM M HEPABEHCTB M HMX CUCTEM, B TOM YHCIE HEKOTOpbIE
ypaBHeHUs 3-ii U 4-i1 cTeneHeil, ApoOHO-pallMOHaNbHbIE U UPPALMOHAJIBHBIE,

— OBJAJECTh OCHOBHBIMM THIAMHM II0Ka3aTEJbHBIX, JIOTApU(PMUYECKUX, HPPALMOHAIbHBIX,
CTEIICHHBIX YPaBHEHMHM M HEPABEHCTB M CTaHJAPTHBIMH METOJAMM MX PEUICHUM M NPUMEHATh UX NPU
peLIeHUY 3a/1ay;

— IPUMEHATH TeopeMy be3y K peleHnIo ypaBHEeHHI;

— IPUMEHATH TeopeMy Buera Jiis peleHnst HEeKOTOPBIX YPaBHEHUH CTEIIEHH BBIIIE BTOPOH;

— TIOHMMATh CMBIC]I TEOPEM O PABHOCHJIBHBIX U HEPAaBHOCUJIBHBIX NMPEOOPA30BAHUAX YpPaBHEHUHN U
YMETb UX JI0Ka3bIBaTh;

— BIAJETh METOJAMHU PELICHHUs YpaBHEHHH, HEPABEHCTB M MX CHUCTEM, YMETh BBIOMpAaTh METOJ
pereHust 1 000CHOBBIBATh CBO BHIOOD;

— HCMOJb30BaTh METOJ MHTEPBAIOB JJI pELIEHUS HEPaBeHCTB, B TOM 4YHCIEe ApOOHO-
palMOHANBHBIX U BKJIIOYAIOIIMX B c€0s1 UPPALlMOHAIbHBIE BBIPAyKEHHS,;

— pemarb anreOpanyecKkMe YypaBHEHUS W HEPAaBEHCTBA U HUX CHUCTEMBbl C TapaMeTpamu
anredpanveckuM U rpapuuecKuM MeToamMu;

— BIAJETh Pa3HBIMU METOJIAMH JJOKA3aTeJIbCTBA HEPABEHCTB;

— peuatb ypaBHEHHS B LIEJBIX YNCIIAX;

— wu300pakaTb MHOXECTBa Ha IUIOCKOCTH, 3a/1aBa€Mble YpaBHEHUSMH, HEPABEHCTBAMH U HUX
CUCTEMaMU;

— CBOOOJIHO MCIIONB30BaTh TOXKIECTBEHHbIE TPEOOpa30BaHUs IPU PEIICHUU YPAaBHEHHUM U CUCTEM
YPaBHEHHUHU.

B noBceHEeBHOM KWU3HU U IPU U3YYEHUU APYTHX MIPEAMETOB:
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— COCTaBJSTh M pellaTh YpaBHEHHS, HEPABEHCTBA, UX CHCTEMBI MPU PEIICHUU 3313y APYTUX
YUEOHBIX MTPEIMETOB;

— BBINOJIHATH OIEHKY TMPAaBIONOJ00Us PE3yabTaTOB, IMOJYYa€MbIX IPU PEHICHUN Pa3IAIHBIX
YpaBHEHHIA, HEPABEHCTB U X CHCTEM IIPH PEIICHUH 33][a4 IPYTUX YYeOHBIX MPEIMETOB;

— COCTaBJISITh M pelIaTh YpaBHEHUS W HEPABEHCTBA C MapaMeTpaMy MPHU PEIICHUU 33134 APYTUX
y4eOHBIX TIPEIMETOB;

— cocmaenamov ypasHeHue, HEPAGEHCME0 WU UX CUCHMEMY, ORUCHIGAOWUe DPealbHYI0
cumyayulo uau  RPUKIAOHYI0 3A0auy 6 YCIO06UAX C60€20 PpecUuoHd, 20poda, RnoceiKd,
UHMEPRPEmMupo8amsy noJiyueHHble Pe3yabmamol;

— HCHOJB30BaTh IMPOTPAMMHBIC CpPEACTBAa IPH PEHICHUW OTIENIBHBIX KJIACCOB YPaBHEHUH U
HEPaBEHCTB.

Obyyarowuiics Ha yenyOIeHHOM YPOBHEe NOYUUM 803MOHNCHOCIb HAYUUMbCA:

—  €80000HO oOnpedensamb Mun U 8blOUPamMv Memoo peuleHusi NOKA3AMENbHbIX U J102apupmMuyeckux
VPaBHeHUll U HepaBeHcms, UPPAYUOHANbHLIX VPAGHEHUL U HEPABEHCMS, MPUSOHOMEMPUYECKUX
VPa8HeHUll U HEPABEHCME, UX CUCTHEM,

—  80000HO pewams cucmembvl TUHEUHbIX YPAGHEHULL

— pewams OCHOBHble MUnbl YyPaeHeHUll U HEPABEHCME C NAPAMEMPamiL;

— npumeHsamb npu peuwleHuu 3a0a4 Hepasencmea Kowu — bynaxosckoeo, bepnynnu;

— umemo npedcmaeﬂeHue 0 HepaeeHcmeax MleC‘ay cpedﬂwwu CMENnEeHHbIMU.

Pasznen 4 ®yukuuu
OOyuaromnumiicss Ha yri1y0JIeHHOM YpOBHE HAYUUTCS:

— BJAJETh MOHATUSMHU: 3aBUCUMOCTb BEJIMYMH, (QYHKIMS, apryMEeHT W 3HAueHHe (QYHKIIUH,
o0jacTh omnpeAeNeHus U MHOXECTBO 3HAa4eHWM (QYHKIUH, rpaduK 3aBUCUMOCTH, rpadux (QyHKUIHH,
HyIU (QYHKUIMH, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, BO3PACTaHHWE HAa YUCIOBOM IPOMEXKYTKE, YObIBaHUE
Ha YHCJIOBOM IMPOMEXYTKEe, HauOojbllee M HaUMEHbllee 3HaueHHe (QYHKIMM Ha YHUCIOBOM
IPOMEXYTKE, MepruoaruecKas pyHKIUs, NEepUosl, YeTHas U HeueTHas (PyHKUUH; YMETh IPUMEHSTh 3TU
MIOHSATHS IIPU PELICHUH 33]1a4;

— BIAJETh MOHATHEM CTeNeHHas (YHKIUS; CTPOUTH €€ IpaduK M yMETb NPHUMEHSATh CBOMCTBA
CTENEeHHON (PYHKLUU MPH PEeIICHUH 3aj1ay;

— BIAJETh MOHATHSMHM MOKa3aTeslbHas (QYHKIUS, SKCIOHEHTAa; CTPOUTh UX TIpapuKu U YMETh
MPUMEHSTh CBOMCTBA MOKa3aTeNbHON (PYHKINMY IPU PEIICHUH 3a/1a4;

— BIAJETh MOHATHEM Jorapugmuueckass (yHKUHSA; CTPOUTh €€ TIpaduK U yMETb NPUMEHSThH
CBOIicTBa Jorapudmuueckoit GyHKIIMH NIPU PELICHUH 3a]1aY;

— BIQJIETh NMOHATUSMHU TPUTOHOMETpUUYECKHE (PYHKIIUHU; CTPOUTh UX IpaUKU U yMETh IPUMEHSTh
CBOMCTBA TPUTOHOMETPUUECKUX (QYHKIUI NPU pElIeHUH 3a/1ay;

— BIIQJIETh MOHATHEM OoOpaTHast PyHKIMS; TPUMEHSATH 3TO IMOHATHE NP PEIICHUH 3a/1a4;

— TMpPUMEHATh TMPH pElIeHWH 3aJad  CBOWCTBA  (PYHKIMI: UYETHOCTb, TEPUOJUYHOCTD,
OTrPaHUYEHHOCTB;

— TMPUMEHSATH IPU pelIeHUH 3a1a4 npeodpazoBaHusi rpaduKoB (yHKIIHII;

— BIAJETh TMOHATHSAMU YHCIIOBAas IIOCJIEAOBATENIbHOCTh, apU(MeTHdecKkas U TIeoMeTpuyecKas
IIPOrPECCHs;

— TMPHUMEHATh IPU PEUICHWH 3aJad CBOWCTBA M MPU3HAKU apU(PMETHUECKOW U IeOMETPHUYECKOM
IIPOrpeECCUi.

B noBceaHEBHOI KU3HU U IPU U3YYCHUU APYTUX YIEOHBIX MPEIMETOB:
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— ompenensaTh MO rpadukaM ¥ HCIONB30BATh IS PEHICHUS NPUKIAAHBIX 3a7ad CBOMCTBa
peabHBIX MPOIECCOB M 3aBHCUMOCTEH (HAMOOJbIIME W HAWUMCHBIIME 3HAYCHHS, IPOMEKYTKH
BO3pacTaHus U yObIBaHUsI (YHKIHUH, MPOMEKYTKH 3HAKOIOCTOSIHCTBA, aCUMIITOTHI, TOYKH Ieperuoa,
MepUOJ U T.I1.);

— UHmMEPNPemuposams CceoUCmea 6 KOHMeEKCHie KOHKDEMHOU NPAKMUYecKol CUmyauyuu 6
YC08UAX CB0E20 PECUOHA, 20P00A, NOCENKA;

— onpedenamp no zpaguxkam npocmeiiuiue XapaKmepucmuKu nepuoouvecKux npoueccos 6
ouonozuu, IKOHOMUKE, MY3blKe, PAOUOCEA3U U Op. (amMnaumyoa, nepuood u m.n.) 8 Yycio8usax ce0e2o
pezuona, 20pooa, nocenka.

Obyuarowuiics Ha yenyOIeHHOM YPOBHE NOYUUM 803MONCHOCHb HAYUUMbCA:

— e1ademb NOHAMUAMU. 3ABUCUMOCMb BEIUYUH, (QYHKYUS, apeyMeHm U 3HauyeHue @QyHKyuu,
obracms onpedenleHuss U MHOHCECMB0 3HaYeHul QyHKyuu, epaguk 3asucumocmu, 2papux @yHxyuu,
HYIU OYHKYUU, NPOMEINUCYMKU 3HAKONOCMOAHCIMEA, 803PACAHUE HA YUCTOBOM NPOMEINICYMKe, YOblaHUue
Ha 4YUCIOBOM NpOMedCcymKe, Haubolbulee U HAUMEHbUlee 3HAYeHUe (QYHKYUU HA  YUCIO080M
npomedCcymke, nepuooudeckds QyHKyus, nepuoo, 4emHas u HeuemHdas (YHKyuu, ymMemv NpumMeHsime
IMU NOHAMUSL NPU PEUEHUU 3A0aY,

— @1ademv NOHAMUEM CIMENeHHas YYHKYUs, CMpoums ee epapux u ymems NPUMeHsIms C80UCMEd
CMENneHHoU YYHKYUU npu peueHuu 3a0ay,

— @1ademv NOHAMUSAMU NOKA3AMENbHASl (YYHKYUsL, IKCNOHEHMA, CMpOoums ux epaguxu u ymems
NPUMEHSIMb CEOUCMEA NOKA3AMENbHOU (DYHKYUU NPU PEUUEHUU 3A0aY,

— @1ademb NOHAMUEM 102APUPMUYECKAs QYHKYUSL, CMPOUmMsb ee 2paguKk u ymems NpUMeHsmb
CBOUCMBA 102aPUPMULECKOU PYHKYUU NPU peuleHuy 3a0ad,

— @1ademb NOHAMUAMU MPUSOHOMempUYecKue QYHKYuU, cmpoums ux 2pauxu u ymembo
NPUMEHSIMb CEOUCMEA MPULOHOMEMPUYECKUX PYHKYUL NPU peldeHUuU 3a0ay;

— 81a0emb noHsmuem 0opamuas QYHKYUs, NPUMEeHAMsb Mo NOHAMUE NPU peuleHu 3a0ad;

— NpUMEHsIMmb NpU  peuleHuu  3a0ay  CEOUCMBA  (PYHKYUU: YEmHOCMb, NePUOOUYHOCHIDb,
02PAHUYEHHOCMb,

—  NpUMeHAMb Npu peuleHuly 3a0ay npeobpazo8anus cpapuxos QyuKyul,

— 81a0emb NOHAMUAMU YUCLO8ASL NOCe008AMENbHOCHb, APUDMEMUYecKas U 2eoMempuiecKast
npoepeccusi;

— NpUMEHAMb NpuU peuleHul 3a0ay Ce0UCmed U NPUHAKU apupMemuyeckol u ceomempuyecKoll
npoepeccuil;

— 81a0emb NoHAMuUeM aCUMNMOMbI U YMemb €20 NPUMEHAMb NPU PeueHuy 3a0ay,

— NpuUMeHAmb Memoobl peuwleHus npocmeuuux Ooug@epeHyuanvubvlx YpasHeHull nepeozo U
8MOPO20 NOPAOKO8.

Paszneu 5. Dj1eMeHThI MATEMATHYECKOI0 aHAJIN3A
OOyuarommuiics Ha yrTyOJIGHHOM YPOBHE HAYUUTCS:

— BIJIAJIETh TIOHATHEM OCCKOHEYHO yOBIBAIOIIasl reOMETPUIECKasl MPOTPECCUS U YMETh MPUMEHSTh
€ro MpH PeLIeHUH 3a/1a4;

— TIPUMEHATH JUIA PELIeHNU 3a1a4 TEOPUIO IIPEIETIOB;

— BJageTh  IOHATHSAMHM  OECKOHEUHO  Ooyiblie W OECKOHEYHO  Mayible  YHCJIOBBIC
MOCJICIOBAaTeIbHOCTH W yMETh CpaBHUBATh OECKOHEYHO OoJybliie ¥ OECKOHEYHO Mallble
MOCJIENOBATEILHOCTH;

— BIAJETh MOHATHAMU: IPOU3BOIHAS (PYHKIIMH B TOUKE, TPOU3BOAHAS (QYHKIINY;
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— BBIYUCIIATH MPOU3BOIHBIC AIEMEHTAPHBIX (PYHKIIMIA U UX KOMOMHAIIHIA;

— HCCIe0BaTh PYHKIUU HA MOHOTOHHOCTD U SKCTPEMYMBI;

— CTpOUTH rpapMKH U MPUMEHSTH K PEIICHUIO 33/1a4, B TOM YHCIIE C TapaMeTpOM;

— BIJIAJETh MOHSATHEM KacareibHas K rpaguky GyHKUHMUA U YMETh NPUMEHSTH €ro Mpu pelieHUH

— BIJIQJIETh MOHATUSAMU TIepBoOOpa3Hast QyHKIIHS, ONPEICIICHHBIN HHTETPA;

— npuMeHATh TeopeMy Hprorona—JIeiibHuna u ee ciaencTBus Ui pelieHus 3a1a4.
B noeceoneenoit scuznu u npu uzyueHuu Opy2ux y4eoHovix npeomemos:

— pewiamb RNPUKIAOHbBlEe 3A0auuU U3 0uo0I02UU, QUIUKU, XUMUU, IKOHOMUKU U Opyeux
npeomemos, céA3AHHbBIE C UCCIE006AHUEM XAPAKMEPUCHMUK HPOUECCO8 8 YCI08UAX C80€20 PECUONA,
20pooa, nocenka;

—  UHTEPHPETUPOBATH MOIYYCHHBIC PE3YIIbTATHI.

Obyuarowuiics Ha yenyOieHHOM YPOBHe NOJLYUUM BO3MONACHOCTNb HAYYUMbCA.!

— €80000HO 81ademb CMAHOAPMHBLIM ANNAPAMOM MAMEMAMUYecKo20 aHamu3a Ojisi GblYUCTIeHUs]
NPOU3BOOHBIX PYHKYUU OOHOU NepeMeHHOU,

— CB0000HO NPUMEHAMb ANNAPAmM MAMEeMAmMu4ecKo2o auaiu3a O UCCIe008aHUA DYHKYUU U
nocmpoenus 2pagpukos, 8 Mom Yucie UcCied08anUsl Had 8bINYKIOCHb,

— onepuposamb NOHAMUEM NEPEOOOPAHOU PYHKYUU OISl peleHUs 3a0al;

— o081a0emb OCHOBHbIMU c8eOeHusMu 06 unmezpane Hviomona-Jlelibnuya u e2o npocmetiviux
NPUMEHEHUSX,

— onepupoeanisv 6 cmaHdapmelx cumyayusix npOZ/IS’SOOHblMM B8blCUUX I’lOpﬂaKOS,'

YMemb NPUMEHAMb NPU peulenuy 3a0a4 C8OUCMEa HenpepblenblX (yHKYUL,

YyMemb npuMeHams npu peweHuu 3a0ay meopeml Beliepuwmpacca,

— yMemb 6bINOJHAMb NPUOIUINCCHHBIE BLIYUCTEHUS (MEeMOObl pPeuleHUsi YPAGHEeHUll, GbIUUCIEeHUS
onpeoeleHH020 UHme2paia);

—  yMemb NPUMEHAMb NPUNONCEHUE NPOU3BOOHOU U ONPEOeIeHHO20 UHMEeSPAld K PeuleHuo 3a0ay
eCmecmeo3HanUsL;

— @1ademb NOHAMUAMU GMOPAs NPOU3BOOHAS, BbLINYKIOCMb 2pauKka @QyHKyuu u ymembo
uccned06ams (YYHKYUo Ha 6bINYKIOCHb.

Pa3nes 6. CtaTucTuKa U TeOpHUs BepPOSATHOCTEN, JTOTMKA 1 KOMOMHATOPUKA
OOyuaromuiicss Ha yri1y0JIeHHOM YPOBHE HAYUUTCS:

— OIepUpOBaTh OCHOBHBIMH OINUCATENbHBIMH XapaKTEPUCTUKAMU YUCIOBOTO Habopa, MOHATHEM
reHepajgbHasi COBOKYIMHOCTb U BRIOOPKOI U3 Hee;

— OIepupoBaTh MOHATUSMHU: YACTOTa M BEPOSITHOCTH COOBITHSA, CyMMa M IPOMU3BEJIEHUE
BEPOATHOCTEH, BEIUUCIIATH BEPOSTHOCTU COOBITUI HA OCHOBE MOJCUYETa YHCiIa UCXO/I0B;

— BJIAJCTh OCHOBHBIMU MOHATHUAMH KOMOMHATOPUKH U YMETh UX MPUMEHSITH MIPU PEIICHUH 33724,

— HMEeTh Npe/icTaBlieHre 00 OCHOBAaX TEOPUU BEPOSITHOCTEH;

— HUMEeTh MpEACTAaBIEHWE O JHUCKPETHBIX M HENpPEepbIBHBIX CIy4yailHBIX BEIWYMHAX U
pacnpeeneHusX, 0 He3aBUCUMOCTH CITyYalHbIX BEJIMYUH;

— HMETb NPE/ICTAaBICHUE O MAaTEMATUYECKOM OKHJIaHWU U IUCIIEPCUU CTyYalHBIX BEJIUYUH;

— UMETh NPEACTABICHUE O COBMECTHBIX PaCIpPEACIICHUSIX CIy4YalHbIX BEJIMYUH;

— TIOHHMMATh CYTh 3aKOHA OOJIBIIMX YKCEN U BHIOOPOUYHOTO METO/Ia U3MEPEHHUS BEPOSTHOCTEH;

— HUMeTh MpEACTAaBIEHHE O HOPMAJIbHOM  paclpeieseHuH U IpUMepax  HOPMAaJbHO
pacmpeeIieHHbIX CITyYaiiHbIX BEJTUYHH;
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— HUMETb NPEACTaBICHUE O KOPPEISLINU CIIyYalHbIX BETUYHH.
B noBceiHeBHOIM KU3HU U MIPU U3YYEHUU APYTHUX MPEAMETOB:

—  GLIYUCTAMb UNIU OUYECHUBAMD 8EPOAMHOCIU COOLIMUIL 8 PEAbHOU HCUSHU 8 YCI0BUAX CBOE20
pezuona, 2opooa, nocenka;

— BBIOMPATh METOJIbI MMOIXOAIIETO IPEACTABICHHS M 00PaOOTKH JIaHHBIX.

Obyuarowuiics na y2nybieHHOM YPO8HEe NOLYUUM 803MONCHOCHb HAYYUMbCA.!

— uMemb npedcmasgieHue 0 YeHMpPaibHOU NPeoelbHOU meopeme;

— uUmemsb npedcmasieHue 0 8b100pOYHOM KOIPhuyuerme KOppersyuu U TUHEUHOU pecpeccuu;

— umemb npeocmasieHue o0 CMAMUCMUYECKUX 2UNOmesax U npogepke CMmamucmuiecKkor
2unomeswl, 0 CMAMUCMuUKe Kpumepus u ee ypoeHe 3HAUUMOCTIU;

— UMemsb npedcmasieHue 0 CeA3U IMNUPUYECKUX U MEeOPemMUUeCcKUX pacnpeoeeHull;

—  uMemb npedcmasieHue 0 KOOUpOB8aHuu, 08OUYHOU 3aNUCU, 0B0UUHOM Oepese;

— 81ademv OCHOBHLIMU NOHAMUAMU Meopuu epagos (epag, eepuiuna, pebpo, cmeneHsv epuilitbl,
nymo 6 epage) u ymems RPUMEHAMb UX NPU PEULeHUU 3a0ay,

— uMmemsb npedcmasieHue 0 0epesbsix U ymems NPUMEHAMb NpU peuleHuu 3a0a4;

— 81a0emv NOHAMUEM CEA3HOCMb U YMemb NPUMEHAMb KOMNOHEHMbl CEA3HOCMU NpU pelleHuu
3a0ay;

—  yMemb ocyujecmsisimes nymu no peopam, 00xoowl pebep u geputun epaga;

— umemdb npeocmasienue 00 dUIEPOBOM U 2AMUILIMOHOBOM NYMU, UMemb NpeocmasieHue o
MPYOHOCMU 3A0AYU HAXOHCOCHUS 2AMUTLINOHO8A NYMU,

— 8l1ademv NOHAMUAMU KOHEUHbIE U CUENHble MHOMCECM8d U YMemb UX NpUMeHsams npu peuleHuu
3a0ay;

—  yMemb NpUMeHsImMb Memoo MAmemMamuyeckol UHOYKYUU,

—  ymemb npumensms npunyun [lupuxie npu peweHuu 3a0au.
Paspnen 7. TekcroBble 3a1a4u
OO0yuarommuiics Ha yrTyOJIEHHOM YPOBHE HAYUUTCS:

— pemarth pa3HbIC 3a/1a49M MOBHIIICHHON TPYTHOCTH;

— QaHaANM3HUpOBATh YCIOBHE 3aJauyd, BBIOMPATh ONTHUMAJBHBIA METOJ pEIICHUs 3aaayu,
paccMatpuBasi pa3IMyHbIe METO/IBI;

— CTpPOWTHh MOJENb pPEIIeHUs 3a/adyd, MPOBOIUTH JOKa3aTeNbHbIE PACCYKICHHS TMPU PEIICHUU
3a/1a4u;

— pemarthb 3aj1a4M, TpeOyromnye mepedopa BapuaHTOB, IPOBEPKHU YCIOBHA, BEIOOpPA ONTHMAIEHOTO
pe3ynbrarta;

— aHAM3UPOBATh M WHTEPIPETHPOBATH TOJyYCHHBIC PEIICHUS B KOHTEKCTE YCJIOBHS 3ajauH,
BBIOMpATH PEIICHHsI, HEe IPOTUBOpEYAIINE KOHTEKCTY;

— TIEPEBOJMTH MPH PEIICHUN 33]1a9 HH()OPMAIIHIO U3 OTHOM (DOPMBI 3aITUCH B APYTYIO, HCIIOIB3YS
pU HEOOXOIUMOCTH CXEMBI, TAOJIHIIBI, TPA()UKH, THATPAMMBI.
B noeceonesnoi scuznu u npu uzyuenuu Opyzux npeomenos:

— pewiams npakmuuecKkue 3a0ayu, HeoOXo0uMble 6 YC108UAX CB0E20 PEZUOHA, 20P00d, NOCENKA
U 3a0ayu u3 Opy2ux npeomemaos.
Obyuarowuiics na y2nybieHHOM YPO8He HOLYUUM 803MONCHOCHb HAYYUMbCA.!

— pewams pasHvle 3a0a4u NOGbIUEHHOU MPYOHOCTU,

— ananuzuposamsv  yCcioue 3a0ayu, 6vloupamv ONMUMATbHBIL Memoo peuleHus 3a0adu,
paccmampusas pasiuiHvle Memoobl,
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— cmpoums MoOenb peuieHus 3a0a4i, nposooums 0OKA3AMENbHbIE PACCYHCOCHUS NPU peuleHUuU
3a0ayqu;

— pewams 3a0ayu, mpebyrowue nepebopa 6apuanmos, NPosepKi YCio8ull, 8bl00pa ONMUMATLHO20
pesyromama;

—  QHaMU3UPOBAMb U UHMEPNPEMUPO8AMb NOJYYEHHble PeUeHUsl 8 KOHMeKCme YCa08us 3a0ayl,
8bIOUPAMb peuensl, He npomugopedaujue KOHMeKCmy;,

—  nepesooumv npu pewieHuu 3a0aiu UHGopmayuro uz 00HoU Gopmul 3anucu 8 Opyeyro, UCHONb3YS
npu HeobX0OUMOCIU cXembl, Mabauysl, 2paguru, OUAPamMMmbl.

Pa3znen 8. 'eomerpus
OOyuaromuiics Ha yrTyOJICHHOM YPOBHE HAYUUTCS:

— BIIQJICTh TEOMETPUYCCKHUMH TMOHATUSAMH IMPH PEIICHUH 33Ja4 M MPOBEJICHUHA MATEMaTHUECKUX
pacCy X IEHUI;

—  €caMOCTOSATEIBHO (OPMYJIHPOBATH OMPEACICHUS T€OMETPHUUCCKUX (PUTYDP, BBIIBUTATH THIIOTE3bI
O HOBBIX CBOWCTBaX M MpPHU3HAKAX T€OMETPUYECKHUX (PUTyp U OOOCHOBBIBATH WJIM OINPOBEPraTh WX,
00001maTh WM KOHKPETU3UPOBATH PE3yJbTaThl HA HOBBIX Kiaccax (Uryp, MPOBOAUTH B HECIOXKHBIX
ciydasx Kiaccu(GuKanuio GUryp 1o pa3iIudHbIM OCHOBAHHSIM;

— HCCIIENIOBAaTh YEPTEXKH, BKIKOYAas KOMOWHAmu (GUryp, H3BJICKaTh, HHTEPIPETHPOBATH U
npeoOpa3oBbIBaTh HH(GOPMAIIHIO, IPEICTABICHHYIO Ha YePTEXkKax;

— pemaTh 3aJa4dl TEOMETPHYECKOTO COJICPYKAHMsI, B TOM YHCIIC B CHTYallUsX, KOTJA alrOPUTM
pelieHusl He CIeAyeT SBHO W3 YCJIOBHS, BBINOJHATh HEOOXOMUMBIC JUISI PEIICHUS 3aJa4yu
JIOTIOJTHUTEJIBHBIC TOCTPOCHHS, HCCICIOBaTh BO3MOXXHOCTh HPHMEHEHHs] TeopeM Hu (hopMyn Juis
pelIeHHs 3a/1a4;

— yMmeTh (GOPMYJIMPOBATH U JIOKA3bIBATH TEOMETPUUYCCKHIE YTBEPIKICHHUS,

— BIQJIETh MOHATHIMHU CTEPCOMETPHUH: MPU3Ma, NapajlIe/ICUIIe I, THPaMuIa, TETPadap;

— HMETb NPEICTaBICHUS 00 aKCMOMax CTEPEOMETPHUH U CIIEICTBUAX U3 HUX U YMETh IPUMEHSTh UX
[IPH PELICHUH 3a7ay;

— YMETh CTPOMTbH CEUYCHHUS] MHOTOI'PAHHHUKOB C MCIIOJIb30BAHHEM PAa3JIMYHBIX METOJIOB, B TOM YHCIIC
M METOJIa CJIC/IOB;

— HMETh MPEJCTABICHUE O CKPEIIUBAIOIINXCS TPSMBIX B IIPOCTPAHCTBE U YMETh HAXOAHUTh YTOJl U
paccTosiHue MKy HUMU;

— TMPHUMEHSATh TEOPEMbI O MAPALICIIEHOCTH MPSAMBIX U TUIOCKOCTEH B MPOCTPAHCTBE NPU PEIICHUU
3ajau;

— yYMeTh IPUMEHATH NapajuleIbHOE MPOESKTUPOBAHUE ISl U300paskeHus: Guryp;

— YMEThb NIPUMEHATh NEPHEHANKYIIPHOCTH IPSIMON U IJIOCKOCTH MPH PEIICHUH 3324,

— BIIQJICTh TOHITUSMH OPTOTOHAIBHOE MPOCKTHPOBAHUE, HAKJIOHHBIE U HMX MPOCKIUH, YMETh
MPUMEHSTh TEOPEMY O TPEX MEPIICHAUKYIISIpax MpH PEIICHUH 3a/1a4;

— BIIQJICTh TIOHATUSMH PAcCTOSIHME MEXIY (GUTypaMu B MPOCTPAHCTBE, OOIIMN MEPHECHAUKYIISP
JIBYX CKPEIIUBAIOIIMXCS MPSIMBIX U YMETh IPUMEHSTh UX MPH PEIICHUH 33]1a4;

— BJIAACTH MOHATUEM YT'OJ MCKIY pr[MOfI " INIOCKOCTBIO U YMETh NPUMCHATH €TI0 MPHU PCHICHUA
3ajau;

— BIQJICTh TOHATUSAMHU JABYTPAHHBIH YIrOJd, YroJ MEXAy IUIOCKOCTSIMH, TEPICHIUKYISIPHBIE
TUTOCKOCTH ¥ YMETh TIPUMEHSITh UX MIPU PEUICHUU 337134,

— BIIQJICTh MOHSTHUSAMH TPHU3MA, MMapajuIeIeIUIe] U MPUMEHITh CBOMCTBA MapajuleienuIeaa mpu
peIICHUH 3a/1aY;
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— BIAACTh MOHITHEM MPSIMOYTOJIbHBIN NapayIesIeNue/l U IPUMEHSTh €ro MPHU PEIICHUH 3a/1a4;

— BIAACTh MOHATUSMH MHUPAMUJIA, BUABI MUPAMUJI, JIEMEHTHI MPABHIBHOW MUPAMHUIBI U YMETh
MIPUMEHATH UX TP PEUICHUU 3a]1a4;

— HUMETh MpeACTaBICHUE O TeopeMe Dilepa, MpaBUIbHBIX MHOTOTPAaHHUKAX;

— BJAJETh MOHATHEM IUIOLIAJAN MOBEPXHOCTEH MHOTOIPAHHUKOB M YMETh NPUMEHSATH €ro IMpHu
pElIeHUH 3a]1aY;

— BIAJETh NOHATUSAMM Teja BpalleHUs (LMWIMHAP, KOHYC, map U cdepa), UX CEYCHHUS] U YMETh
MPUMEHSTh UX MPU PELICHUH 3a/1a4;

— BIAJCTh NOHATUSIMU KacaTeJIbHbIE MPSMbIE U TUIOCKOCTH U YMETh MPUMEHSTh U3 MPU PEHICHUU
3ajady;

— WMETh MPEJCTaBICHUS O BIUCAHHBIX M OMNHCAHHBIX cdepax U YMETh MNPUMEHSTH WX MPHU
pelIeHuy 3a/1ay;

— BIAACTh MOHATUSAMU O0BEM, OOBEMBI MHOTOTPAHHHUKOB, T€J BpAIICHHUS W MPUMEHATh UX MPU
pelieHuy 3a/1ay;

— HUMETh NPEJCTaBICHHUE O Pa3BepTKE IMIMHIAPA M KOHYyCa, IUIOMAAN MOBEPXHOCTH IWJIMHIAPA U
KOHYCa, YMETh MPUMEHSTH X MPU PEIICHUH 33/1a4;

— HMETb MPEACTaBICHHUE O TUIOMAIU CPEPbl U YMETh IPUMEHSTh €T0 MPHU PEIICHUH 33/1a4;

— YMETh pelaTh 3a/1a4u Ha KOMOMHAIIMA MHOTOTPAHHUKOB U TEJ BPAIlCHHUS;

— HWMEThb NIPEJCTaBIICHHE O MOAOOMH B MPOCTPAHCTBE M YMETh peliaTh 3aJayd Ha OTHOIICHUE
00BEMOB H TUIONIA/ICH TTOBEPXHOCTEH TOJOOHBIX QUTYD.

B noeceonesnoii yscuznu u npu uzyueHuu opyzux npeomemos:

— cocmaenamy ¢ UCHOAb30GAHUEM CEOICHIE 2e0MempuUYecKux uzyp mamemamuyecKue
Mooenu 0na peuwleHusn 3a0ai NPAKMUYECKO20 XapaKkmepa 6 YCl06UAX C60e20 PecuoHa, 20pooa,
noCcenKa u 3a0ay u3 CMeNCHbIX OUCYUNTIUH;

— HCCJEN0BATh MOJYyUYECHHBIE MOJICTTH U UHTEPIPETUPOBATH PE3YIILTAT.

Obyuarowuiics na y2nybieHHoM YPO8He NOTYUUN 803MONCHOCHb HAYYUMbCA.!
— umems npedcmasieHue 06 aKkCUOMAMUYECKOM Memooe;

— g1ademv NOHSMUEM 2eoMempUYecKue Mecma mo4ex 8 NPOCMpaHcmee U yMems NPUMEHsIMb UX
07151 peutenus 3a0au,

—  yMemb npumeHsms OJisl peuleHus 3a0a4 C80UCMEa NIOCKUX U O8YCPAHHBIX Y2l08, MPexXePaHHO20
yena, meopemuvl KOCUHYCO8 U CUHYCO8 OJisl MPEXePAHHO20 Veld;

— grademv NOHAMUEM NEPREHOUKYVIAPHOE CeyeHUe NPUMbL U YMemb NPUMEHAMb €20 NPU peueHuu
3a0ay;

—  umems npedcmasieHue 0 08OLUCMEEHHOCIU NPABUTbHBIX MHO202PAHHUKOG,

— glademv NOHAMUIAMU YEHMPAIbHOE U NAPANIEIbHOE NPOEKMUPOBAHUE U NPUMEHIMb UX Npu
NOCMPOEHUU CeYeHUll MHO20CPAHHUKO8 MemOO0OM NPOEKYULL,

—  umemv npedcmasieHue 0 pazeepmke MHO20SPAHHUKA U KPamuaieM Nymu Ha NO8EPpXHOCMU
MHO202PAHHUKA,

—  umemv npedcmasieHue 0 KOHUYECKUX CeHeHUsIX;

— uMemb npeocmasgienue o0 Kacarwuxci coepax u KOMOUHayuu mein 6pawjeHus U ymems
NPUMEHAMb UX NPU PeULeHUU 3A0aH,

—  NpUMeHAMb NpuU peuleHuU 3a0ay Gopmyny paccmosHus om moukyu 00 HIOCKOCIU,

— grademv pa3HbIMU CHOCODAMU 3A0AHUSL NPAMOU YPAGHEHUAMU U YMemb NPUMEHIMb Npu
peuteHuu 3a0ad;
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— NpUMeHAMb NpU peuleHuu 3a0ay U 00Ka3amenbCmee meopem 6eKMOPHbIU Memoo U Memoo
KOOpOuHam;

— umemv npeocmasieHue 06 aKkCuomMax oovemd, NPUMeHAMb PopmYIbl 00bEMO8 NPAMOY20IbHO20
napainnienenuneoaq, NPuUsMbl U NUPAMUObL, Mempas’0pa npu peuleHuu 3a0ay,

— npuMeHAmb meopembl 06 OMHOULEHUAX 00beMO8 NPU peuleHul 3a0al,

— NpuMeHsmb uHme2pa OJisl 8bIMUCIEHUS 00bEMO8 U NOBEPXHOCHIEN Mel 8PAUeHUs, GbIYUCTEHUS.
nI0WaAou cghepuuecko2o noaca u 00vema wapo8o2o Closl,

—  umMemv npedcmagieHue 0 OBUINCEHUSX 8 NPOCMPAHCIEE. NAPALIEIbHOM NEPeHoce, CUMMemMpPUl
OMHOCUMENbHO NIAOCKOCMU, YEHMPAIbHOU CUMMEMPUL, NOBOPOMe OMHOCUMENbHO NPIMOU, BUHNOBOLL
CUMMempuU, ymems RPUMEHAMb UX NPU PeueHUU 3a0ay,

—  uMemb npedcmagieHue 0 NIowaou OPMo2OHAIbHOU NPOEKYUU,

—  umemv npedcmasiienue 0 MpexepaHHoM U MHO20PAHHOM Yeile U NPUMEHAMb CEOUCMBA NILOCKUX
Vel08 MHO20ZPAHHO20 Veld NPU peueHuu 3a0ay,

—  uMemv npeocmasieHus 0 npeoopPa308aHUU NOO0OUs, 2OMOMeEMUU U yMems NPUMEHAMb UX npu
peuteHuu 3a0ad;

—  YyMemb peuams 3a0ayu Ha NIOCKOCMU Memooamu cmepeomempuu;

—  yMemb npumeHsIms Gopmynvl 06beM08 NpuU peutenun 3a0au.

Pa3nes 9. BekTopsl H KOOPAMHATHI B IPOCTPAHCTBE
OOyuaromuiics Ha yriiy0JIeHHOM YpOBHE HAY4UTCS:
— BIJIQJIETh MOHATUSMHU BEKTOPHI U UX KOOPAUHATHI,

— YMETh BBINOJIHSTH ONEPalliU HaJl BEKTOPAMH;
— HCIOJIb30BaTh CKAIIPHOE IPOU3BENECHNE BEKTOPOB IIPU PEILIEHUH 3a7a4;
— TPHUMEHATh YpaBHEHME IJIOCKOCTH, (POPMYNy pAaCCTOSHUS MEXIy TOUKaMH, YpaBHEHHE CQepsl
IIPY PELICHNN 33]1a4;
— TPUMEHATH BEKTOPHI U METOJI KOOPJUHAT B IPOCTPAHCTBE MPH PEIICHUHU 3a1a4.

Obyuarowuiics na y2nybieHHoM YPO8He NOTYUUN 803MONCHOCHb HAYYUMbCA.
—  grademv NOHAMUAMU BEKMOPbL U UX KOOPOUHAMDL,

—  yMemb GbINOIHAMb ONEPaAYUL HAO EKMOPAMU,

— UCNONIBL308aMb CKANAPHOE NPOU3BEOEHUE 8EKMOPO8 NPU peuleHul 3a0ay;

—  NPUMEHSIMb YPABHEHUE NIOCKOCMU, (YOPMYILY PACCIMOSHUSL MENCOY MOUKAMU, YPAGHEeHUe Chepbl
npu pewenuy 3a0ay;

— NpUMEHAMb GEKMOpbl U MEmoo KOOPOUHAmM & NPOCMPAHCMEe NPU peuieHuu 3a0ay 6
YC08UAX CB0€E20 PECUOHA, 20p00a, NOCENKA;

—  Haxooumwv 0Ovem napaiieienunedd u mempas’o0pa, 3a0AHHbIX KOOPOUHAMAMU CBOUX BEPULUH,

3a0aeams NPAMYIO 8 NPOCMPAHCEe;

HAXo00umbw paccmosaHue om mo4Ku 00 nioCcKoCmu 8 cucmeme KoopOuHam;

— HAxooumv paccmosiHue MedxHcoy CKPewusarnwuMucs npsmMulMu, 3a0aHHbIMU 6 Ccucmeme
KOOpOUHam.

Pa3nea 10. UcTopusi MaTeMaTHKH

OO6yuaromuiicst Ha YIIIyOJICHHOM YPOBHE HAyUUTCS:
— HWMCTb NPCACTABJICHUC O BKJIAJC BBIAAOIMIUXCA MAaTCMATUKOB B Pa3BUTUC HAYKU;
— IIOHUMATh POJIb MAaTCMATUKHU B Pa3BUTUHN Poccun.

Obyuarowuiics noay4um 603MONCHOCb HAYUUMbCA
— HWMCTb NPCACTABJICHUC O BKJIAJC BBIAAOIIUXCA MAaTCMATUKOB B Pa3BUTUC HAYKU;
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— ROHUMAamMb POJlb MamemMamuKku 6 paseumuu Poccuu, pecuona, 20])00(1, nocejika.

Pa3zgen 11. Meroanl MaTeMaTHKH
OOyuarommiicsi Ha yriayOJIEHHOM YpOBHE HAYYUTCS:

— HCIIOJIb30BaTh OCHOBHBIC METOBI JOKa3aTelIbCTBA, MPOBOJIUTH JIOKA3aTEIbCTBO M BBIMOJHATH
OIIPOBEPIKEHUCE;

— TIPUMECHSTHh OCHOBHBIC METOJIbI PEIICHHUS MAaTEMAaTHICCKHX 3a/1a4;

— Ha OCHOBE MATEMAaTHYECKMX 3aKOHOMEPHOCTEW B TMPHUPOJE XapaKTepu3OBaTh KpacoTy U
COBEPILIEHCTBO OKPYIKAIOIIETO MUPA M MTPOU3BEICHHIA UCKYCCTBA,;

— TPUMEHSTHh MPOCTEHIINE MPOTPAMMHBIE CPEICTBA U AIIEKTPOHHO-KOMMYHHUKAIIHOHHBIE CHCTEMBI
[IPH PEUICHUN MaTEeMaTHYECKUX 3a]1ad;
I10JIb30BAThCS MPUKJIAHBIMUA IPOrPaMMaMH M IIPOrpaMMaMK CUMBOJIbHBIX BBIUMCIICHUHN JIs
HCCEA0BAHUSI MATEMAaTHUYECKUX 00BEKTOB.
Obyuarowuiics Ha yenybieHHOM YPOSHe NOJLYYUM BO3MONICHOCIb HAYYUMbCSL.

—  UCNONIBL3068AMb OCHOBHBLE MEMOObl O0KA3AMENbCMBEA, NPOBOOUMb 00KA3AMENbCMBO U GbINOIHAMb
onposepoicenue;

—  NPUMEHSMb OCHOBHbBLE MEMOObl PeULeHUsI MAMEeMAMU4eckKux 3a0ay;

— Ha OCHOGe MAMEMAMUYECKUX 3AKOHOMEPHOCHIECN 8 HPUpPOOe XAPAKMepu3oeams Kpacomy u
COGEPULEHCIM B0 OKPYHCAIOWLE20 MUDPA, PESUOHA, 20P00A U RPOU3EEOCHUI UCKYCCIEd;

—  NpUMEHAMb npocmeluiue nPocPAMMHbLEe CPEOCMEa U ANeKMPOHHO-KOMMYHUKAYUOHHbIE CUCEMDbL
npu peuenuu Mamemamu4yecKux 3a0ay,

—  NOAL306AMbCS NPUKIAOHBIMU NPOSPAMMAMU U NPOSPAMMAMU  CUMBONIbHBIX  BbIYUCTEHUL OISl
UCCTIEO08AHUSA MAMEMAMUYECKUX 00bEKMO8;

—  NpUMEHAMb MAMeMamudeckue 3HaAHUs K UCCIeO08AHUIO OKPYJICAIOuie20 Mupa (Mooenuposanue
Quzuueckux npoyeccos, 3a0ayu IKOHOMUKU).

1.3. [IpenmeTHble UIaHUPYeMBble Pe3YJIbTAThI

Pa3nes 1. DjieMeHTHI TEOPUMU MHOKECTB 1 MATEMaTHYeCKOH JIOTUKH
OOyyarommiicss HAy4YnTCA:

— cBOGOJHO  OIEPHPOBATH IMOHATHSIMH: KOHEUHOE MHOXKECTBO, OIEMEHT MHOXKCCTBA,
MIOJIMHOXKECTBO, IE€peceueHue, OOBEAMHEHHE U Ppa3HOCTb MHOXKECTB, UMCIOBBIE MHOXECTBA Ha
KOOpJAMHATHOM MpsIMOM, OTPE30K, HMHTEpBAl, IOJYWHTEPBAJ, INPOMEKYTOK C BBIKOJOTOM TOYKOM,
rpaduyeckoe npeacTaBIeHue MHOKECTB Ha KOOPJMHATHON TNIOCKOCTH, KOOPJUHATHON MPSIMON;

— 3a/1aBaTh MHO>KECTBA NIEPEUNCIIEHUEM U XapaKTEPUCTUIECKUM CBOKWCTBOM;

— ONEepUpOBaTh MOHATUSIMM: YTBEPXKACHHE, OTPHUIIAHUE YTBEP)KICHUS, WCTUHHBIE M JIOKHBIE
YTBEPKACHHUS, IPUUMHA, CJIEACTBHE, YACTHBIN cllydail O0IIero yTBepKIAEHHUS, KOHTPIPUMED;

— TPOBEPATH MPUHAJJIEIKHOCTD AJIEMEHTA MHOKECTBY;

— HaXOJHUTh NepeceyeHne U 00beTUHEHNE MHOXKECTB, B TOM UHMCIIE MPEICTaBICHHBIX rpaduyecku
Ha YHCIIOBOM NPSIMOM M Ha KOOPJAUHATHOM IUIOCKOCTH;

— TPOBOJUTH JI0Ka3aTeIbHbIE PACCYKIEHUS 1JI1 000CHOBAHUS HCTUHHOCTH YTBEPKICHUH.

B noeceoneenoit scuznu u npu uzyuenHuu Opy2ux npeomemaos:

*3mech U qajee: 3HATh ONpe/eieHre TIOHATHS, 3HATh U YMETh 0OOCHOBBIBATh CBOMCTBA (IPHU3HAKY,
€CIIM OHM €CTbh) MOHATHUS, XapaKTepU30BaTh CBA3U C JPYTUMH MOHITUAMH, IPEICTABIASA OAHO MOHATHE
KaK 4YacThb LEJIOCTHOTO KOMIUIEKCA, HCIIONb30BaTh IIOHATHE W €ro CBOMCTBA IPHU IIPOBEIACHUU
pacCyXIEeHHH, J0KA3aTeIbCTB, PELICHUH 3a/1a4.

19



— UCHO1b306aMb YUCI08blE MHON}CECHEA HA KOOPOUHAMHOUW NPAMOU U HA KOOPOUHAMHOIU
NI0CKOCIMU 0711 ORUCAHUA PEalbHbIX NPOUECCO8 U AGEHUIL 8 YC0BUAX CB0E20 PECUOHA, 20p00d,
nocenka;’

— NnpP0o600uUmMb 00KA3AMENbHBIE PACCYHCOCHUA 6 CUMYAUUAX NOBCEOHEBHOI HCUZHU 8 YCI08UAX
c80€20 pecuona, 20pood, noceKa, npu peuieHuu 3a0ay u3 Opy2ux npeomemos

O0y4yaoumuiics NOJy4uT BO3MOKHOCTh HAYYHTHCS:

— €60600HO  ONEPUPOBAMb°  NOHAMUAMU: KOHEUHOE MHOJICECIB0, IeMeHm  MHONCECMEd,
NOOMHOCECMB0, nepecedeHue, 00beOUHeHUe U PAZHOCMb MHONCECME, UYUCTI08ble MHONMCeCmea Ha
KOOPOUHAMHOU NPAMOU, OMpe30K, UHMEPBA, NOJYUHMEPBAT, NPOMENCYMOK C BbIKOIOMOU MOYKOL,
epagpuyeckoe npedcmasienue MHOHCECME HA KOOPOUHAMHOU NIAOCKOCHU,

— 3a0aeamb MHOXMCECmM8a nepeducieHuem U XapaKmepucmuieckum c80UCmeoM,

— 0onepuposamv NOHAMUAMU: YMEEPHCOeHUe, OMPUYaAHUe YmeepiHcOeHus, UCIUHHbIE U JIOHCHbLEe
VMBepIHCOeHUsl, NPUYUHA, CIe0CmEUe, YaCMHbIL CYy4atll 00ue20 YmeepiucoeHus, Konmpnpumep,

—  nposepamb NPUHAONLEHCHOCHb DTIeMEHMA MHONCECMEY;

— Haxoo0umov nepeceverue u 006veOUHeHUe MHONCECME, 8 MOM YUC/le NPe0CMABIeHHbIX epagduyecKu
HA YUCN080U NPAMOU U HA KOOPOUHAMHOU NIOCKOCTU,

—  NP0oB0OUMb OOKA3AMENbHbLE PACCYHCOeHUs 0151 000CHOBANUSL UCMUHHOCMU YINGEPICOCHU,

— onepuposamuv NOHAMUEM ONpeOeNeHUs, OCHOBHbIMU 8UOAMU ONnpedeleHUll, OCHOBHbIMU GUOAMU
meopem;

— NOHUMAMb CYMb KOCBEHHO20 OOKA3AMENbCNEA,

— onepuposamsv NOHAMUAMU CHEMHO20 U HECYUEMHO20 MHONCECMBA,

— NpUMeHAmb Memoo MAameMamuyecKol —UHOYKYUU Ol NPOBEOeHUs PACCYHCOEHUU U
dokazamenbcme u npu peueHul 3a0adu.

B noeceonesnoii scuznu u npu uzyueHuu opyzux npeomemos:

—  UCROB306aMb MEOPEMUKO-MHONCECMEEHHDBLIL A3bIK U A3bIK TO2UKU 0711 ONUCAHUSA PEAIbHbIX
npoueccoé u AGNEHUIL 6 YCI0BUAX CB0E20 PEZUOHA, 20p00a, NOCEIKA, NPU PEULEHUU 3a0ay Opyzux
YUeOHbIX npeoMemos.

Pa3nes 2. Yncsia v BpIpaskeHus
Oo0yuaromuiicss HAYy4YHTCH:

— CBOOO/IHO OIEPUPOBATh MOHATHSMM: HATypaJlbHOE YHCIO, MHOXECTBO HATYPaJbHBIX YHCE,
1I€JIO€ YUCII0, MHOXKECTBO LIENIBIX YHCEN, OOBIKHOBEHHAs P00k, ecATUYHAs 1poOb, CMEIIaHHOE YHUCIIO,
paloHaIbHOE YHMCII0, MHOKECTBO PAllMOHAJIBHBIX YHCEJ, UPPALMOHAILHOE YUCIIO, KOPEHb CTENEHU N,
NEMCTBUTEIBHOE YHMCIO, MHOYKECTBO JEHCTBUTEIBHBIX YHCEI, TIE€OMETPUYECKas WHTEPIpETaLys
HaTypaJIbHBIX, IEJIbIX, pallMOHAJIBHBIX, I[CflCTBPITCJ'II:HI:IX YHUCCII,

— CpaBHHUBATH MO3UIMOHHYIO U HETIO3ULIMOHHYIO CUCTEMBI 3aIIUCH YHCET;

— TEpPEeBOAMTH YHUCIIA U3 OJTHOM CHUCTEMBI CUMCIIEHUS B APYTYIO;

— JI0Ka3bIBaTh U HCIIOJIb30BATH NPU3HAKH JIETUMOCTH CyMMBI U IIPOU3BEACHHUS NPU BBHIIOIHEHUH
BBIUHCIIEHUI U PEILICHUH 3a7a4;

— BBIIIOJIHATHG OKPYITICHUC pallMOHAJIBHBIX U HPPATHOHAJIBHBIX YHUCEIT C SaJIaHHOﬁ TOYHOCTBIO,

— CpaBHHBAaTb ﬂGﬁCTBI/ITCJ’ILHBIC qucia pa3HbIMU CHOCO6aMI/I;

— YHOOpSIOYMBATh 4YHCIA, 3allMCaHHbIE B BHJIE OOBIKHOBEHHOM W JECATUYHON 1podu, uucna,
3allMCaHHbIe C MCIIOJIb30BAaHUEM apU(PMETHYECKOro KBaJpaTHOTO KOPHS, KOpHEH CTerneHu Oosblie
BTOPOW;

— HaxoJWTh HaHOOJBIIWI OOLIMI NeNuTeNnh U HaUMEHblIee o0Ilee KpaTHOe Pa3HbIMH CIIOCOOaMuU
1 UCIOJb30BaTh X IIPU PELLICHUU 3a7ay;

4 HOHy)KI/IpHI)IM KypCHBOM B COJACPIKaHUN y‘I€6HOFO npeamMeTa BbIACICHbI NUAAKTUYCCKHUE C€AWHUIIBI, OTpa)karominue
HallMOHAJIbHBIC, PETUOHAJIbHBIC U DTHOKYJIbTYPHBIC 0co0eHHOCTH 00JIacTH

° 3).'(601: 1 Aajiee: 3HaTb ONPEACICHUC MOHATHA, 3HATHL U YMCTb 000CHOBEIBATE CBOMCTBA (l'[pI/IBHaKI/I, €CJIM OHHU eCTL)
TNOHATHA, XapaAKTECPU30BaTh CBA3U C APYTUMU MOHATHUAMMU, MPCACTABIIAA OAHO MOHATHUC KAaK YaCTbhb HEJIOCTHOI'O KOMILICKCA,
HCIOJIB30BaTh IIOHATHUE U €r0 CBOKMCTBA Ipu OpoOBECACHUN paccyxcz(eHI/H?I, JA0Ka3aTeJIbCTB, pCHICHUU 3a4a4.
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— BBINOJIHATH BBIYUCIICHUS U TIPe0Opa30BaHUS BRIPAKEHUH, COAEPIKAIIMX IEHCTBUTEIbHBIC YHCIIA,
B TOM YHCJI€ KOPHHU HAaTypalbHBIX CTEIIECHEH;

— BBIIOJHATH  CTAHJAPTHBIE  TOXJECTBEHHBIE  NPeoOpa3oBaHUS  TPUTOHOMETPUYECKUX,
norapu()MUYECKHUX, CTETIEHHBIX, HPPAIIMOHATBHBIX BBIPAKESHUH.

B noeceoneenoit ycuznu u npu uzyuenuu Opy2ux npeomemaos:

— GbINOIHAML U  O0BACHAMbL CPAGHEHUE Pe3YNbMmamos GbIUUCIAEHUIl NPpU  peuleHuu
NPAKMUYECKUX 300aY 6 YCI0BUAX CB0E20 PECUOHA, 20P00d, NOCENKA, 6 MOM YUCTIE NPUOIUNHCEHHBIX
6bIYUUC/ICHUIL, UCHO/Ib3YSA PA3HbBIE CROCOOBI CPABHENHUIL;

— 3aIHUChIBaTh, CPABHUBATH, OKPYIJIATH YHCIIOBBIC IAHHBIC PeaTbHBIX BEITUYHH C UCIIOJIb30BAHUEM
Pa3HBIX CUCTEM U3MEPEHUS;

— cocmaename U OUEHUBAMb PA3HLIMU CHROCOOAMU HUCIO06bIE GbIPANCEHUA NPU peuleHuU
NPAKMUYECKUX 3a0au 8 YC108UAX C60€20 PeZUOHA, 20p00d, NOCENKA U 3a0ay u3 Opy2ux y4eoHvlx
npeomemoe

OO0yuaommiicsi MOJYYUT BO3MOKHOCTh HAYUHUTHCS

— €80000HO ONEPUPOBAMb YUCTIOBLIMU MHOICECMBAMU NPU PEUUeHUU 3a0al,

— YMemb 8bINOJHAMb 3ANUCL YUCIA 8 NOZUYUOHHOU CUCEME CUUCTIeHUSL,

— NOHUMAmMb NPUYUHBL U OCHOBHbBLE UOEU PACUUPEHUS YUCTOBbIX MHONCECNS,

— 1ademb OCHOSHLIMU NOHAMUAMYU MEOPUU OeNUMOCMU NPU PEUEeHUU CMAHOAPMHBIX 340aY

— umMemvb NPeoCmagieHus 0 MHONCECMBE KOMNIEKCHBIX YUCE;

— CB0OOOHO ~ BLINOIHAML  MONCOECMBEHHblEe — NPeoOpA308aHUs  MPULOHOMEMPULECKUX,
Jl02apuhmuyeckux, CmeneHHuLx GblpadCeHull;

— enadems gopmynot bunoma Hetomona,

— NpUMEHAMb NPU peueHuU 3a0a4 meopemy O JUHENUHOM NPeoCcmasieHuu Hauboavbuezo oouezo
denumens,

— npumeHamb npu pewrenuu 3a0ay Kumaiickyio meopemy o6 ocmamrax;

— npumeHamv npu pewenuu 3a0ay Manyrwo meopemy Depma;

— NPUMEHAMb NpU peueHul 3a0a4 meopemuKko-yuciosvie QYHKYuU: 4yucio u cymma oenumenet,
@yukyuro Jiinepa;

— NpUMeHAmMb NPU peuleHul 3a0a4 yentovle Opoou;

— NpUMEHAMb  NpU  peweHuu  3a0ay  MHO20YNeHbl ¢ OCUCMBUMENbHbIMU U YeTblMU
K03 puyuenmamu,

— e1ademb NOHAMUAMU NPUBOOUMBLU U HENPUBOOUMDbLL MHO20YUNEH U NPUMEHAMb UX NPU peuleHuu
3a0auy;

— npumeHamv npu peutenuu 3a0a4 OCHOBHYI0 meopemy aneebpul,

— NpUMEHAMb NpU  peuleHuu 3a0ay npocmeuuiue @OYHKYUU KOMNJIEKCHOU NepeMeHHOU Kak
2eomempuieckue npeoopazo8aHusl.

Pa3znen 3. YpaBHeHusi M HepaBeHCTBA

OOyyarommiicss HAy4YuTCA:

— CBOOOJHO OMEpUpOBaTh MOHATHUSMU: YpaBHEHUE, HEPABEHCTBO, PaBHOCUJIbHBIE YpaBHEHUS U
HEpAaBEHCTBA, ypaBHEHUE-CIIEACTBUE, YpPaBHEHHUS, DPABHOCWIbHBIE Ha MHOXXECTBE, PaBHOCHIIbHbBIE
npeoOpa3oBaHusl ypaBHEHUH;

— pemaTh pa3Hble BHUAbI YPaBHEHUI M HEPABEHCTB M HMX CHUCTEM, B TOM YHCIE HEKOTOpPbIE
ypaBHeHUs 3-i U 4-ii cTeneHe, ApoOHO-pallMOHANIbHbIE U UPPALIMOHATILHBIE;

— OBIIQJIETh OCHOBHBIMHM THIIAMU TIOKa3aTENbHBIX, JIOTapU(MUUECKUX, HUPPalOHAIBHBIX,
CTETEHHbIX YPaBHEHUH U HEPABEHCTB M CTaHJAPTHHIMH METOJAMH MX PELIeHUH U MPUMEHSITh UX MPHU
pELIEHNN 33/1a4;

— TIPUMEHSTH Teopemy be3y K peleHuo ypaBHEHUI;

— IPHUMEHATH TeopeMy Buera [uid peleHns HEKOTOPBIX YPABHEHHUM CTENIEHH BBILIE BTOPOU;

— IIOHUMAaTh CMBICI TEOPEM O PAaBHOCWIIBHBIX U HEPABHOCWIBHBIX IPEe0OPa30BAHUAX YpaBHEHUHN U
YMETb UX JOKA3bIBATh;
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— BIAQJETh METOJAMH PEIICHHs yYpaBHEHWI, HEPABEHCTB W UX CUCTEM, YMETh BBIOMpPATh METOJ
pelieHns 1 000CHOBBIBaTh CBOW BBIOOD;

— WCIOJIb30BAaTh METOJ] HWHTEPBAJIOB [UIsl PEIICHHS HEPaBEHCTB, B TOM YHUCIE JIPOOHO-
paIMOHATBFHBIX M BKJIFOYAIONINX B €051 MppaIlOHATBHBIC BRIPAKCHHUS,

— pemath anreOpauveckue YpaBHEHHs] M HEpPaBEHCTBA M HX CHCTEMbl C IapaMeTpaMu
anredpanveckuM U rpapuuecKuM MeToaMu;

— BIIQJICTh Pa3HBIMHU METOJIaMH JI0KA3aTeIhLCTBA HEPABEHCTB;

— peliaTh ypaBHEHUS B IIEJIbIX YHCIIaX;

— HW300pakaTh MHOXKECTBAa Ha IIJIOCKOCTH, 33JaBaeMbIe YpPaBHCHHSIMH, HEPABCHCTBAMH M HX
CUCTEMaMHU;

— CBOOOJHO MCHOJB30BaTh TOXAECTBEHHbIE NMPEOOPA30BaHUs MIPH PEIICHUN YPaBHEHUN U CHUCTEM
YpaBHEHUU

B noBceHeBHOM KU3HU U NIPU U3YYEHUH JIPYTUX MPEIMETOB:

— COCTaBIISITh W pEIIaTh yPaBHEHUS, HEPABCHCTBA, MX CUCTEMBI IMPH PEUICHUM 3aJad JPYTHX
Y4eOHBIX TIPEIMETOB;

— BBINOJHATH OLIGHKY MPaBAONON00US Ppe3ylbTaToOB, MOJIYYaeMbIX MPU PEIICHUU Pa3TMYHBIX
ypaBHEHUM, HEPABEHCTB U X CUCTEM IIPH PEIICHUHU 33]1a4 IPYTUX YUCOHBIX MPEIMETOB;

— COCTaBIISITh U PEIIaTh YPABHCHHSI M HEPABEHCTBA C MapaMeTpaMu MPH PEHICHUH 3a7ad JPYTHX
Y4eOHBIX TIPEIMETOB;

— cocmaenams ypasHeHue, HEPAGEHCMEO WU UX CUCHIEMY, ORUCHIGAIOU{UE PealbHYI0
cumyauur) ulu HPUKIAOHYI0 3a0ayy 6 YC10BUAX C60€20 pecuoHd, 20poodda, nocelKd,
UHMEPRPEmMupo8amsy noJiyueHHble Pe3yabmamal;

— UCIONB30BaTh MPOTPAaMMHBIE CPEACTBAa MPU PEHICHUH OTJEIbHBIX KIACCOB ypaBHEHUN H
HEPABEHCTB.

OO0yuyaromuiicst MOJTYYUT BO3MOKHOCTh HAYUYHTHCS:

— €80000HO onpedensimb Mun U 8blOUPAMb Memoo peuleHuss NOKA3amenbHblX U 102APUPMULECKUX
VPasHeHUull U HepaAGeHcms, UPPAYUOHATLHBIX VPAGHEHULl U HepaB8eHCm8, MPUSOHOMEMPUYECKUX
VPAasHeHUll U HepageHCms, Ux CUCmem;

— €80000HO peuiamsb cucmemvl TUHEUHbIX YPAGHEeHU,

— pewams 0CHOBHble MUNbL YPAGHEHUL U HEPABEHCME C NApaMempamu,

— npumeHAmb npu peuwrenuu 3a0a4 Hepagencmea Kowu — bynaxosckozo, Bepnynnu,

— umMems npeodcmasgienue 0 HepaseHCmMBEax Mexcoy cCpeOHUMU CTNeneHHbIMU.

Pa3nen 4. ®ynknum

OOyyarommiicss HAy4YUTCH:

— BIQJETh MOHATUSIMM: 3aBHUCHUMOCTh BEJIWYMH, (YHKIUSA, apryMEHT M 3HaueHUe (QYHKIIHH,
o0jacTh OmNpeAeneH!us U MHOXECTBO 3HA4eHMH (YHKIMH, TpaduK 3aBUCUMOCTH, Tpapuk (YHKIIUH,
HYJIH (YHKLUHU, TPOMEXYTKH 3HAKOIOCTOSIHCTBA, BO3PACTaHHWE HA YHCIOBOM NPOMEXKYTKE, YObIBaHUE
Ha YHCJIOBOM MPOMEXYTKE, HauOoJblllee M HauMEHbIIee 3HayeHHWe (YHKIUM Ha YHUCIOBOM
MIPOMEXYTKE, MeproaruecKas (pyHKIUs, NEepUoJl, YeTHas U HeueTHas (PyHKIUH; YMETh IPUMEHSTh 3TU
MOHSTHS TIPU PELICHUH 33]1aY;

— BJIAJETh MOHATHEM CTENEeHHas (QYHKUUS; CTPOUTH ee Trpaduk M yMeTh NMPUMEHSATb CBOMCTBA
CTETIEHHOMN (YHKIIMH NP pELIeHUH 3a]1aY;

— BJIAJETh NOHATHAMHU IOKa3aTelbHas (YHKLHMS, SKCIOHEHTa; CTPOUTh HMX Tpaduku U yMEThb
IPUMEHSTH CBOICTBA NOKA3aTeNbHOM (PYHKIIMM ITPU PELICHUH 3a/1a4;

— BJIJETh NOHATHEM Jjorapudmuyeckas QyHKIHUSA; CTPOUTH €€ rpapuk U YMEThb NPUMEHSTH
cBolicTBa jJorapudmMuueckon (PyHKIIMU IpH PEIICHUH 33714,

— BJIAJETh MOHATHIMH TPUTOHOMETPHUECKUE (DYHKIMH; CTPOUTH UX TPaPUKH U YMETh MPUMEHSATh
CBOWCTBA TPUTOHOMETPHUECKUX (DYHKIIMIA IPU PEIICHUH 3a/1a4;

— BIIAJETh OHATUEM OOpaTHas GYHKLUS; IPUMEHSTh 3TO MOHATHE IPU PELICHUH 3a/1a4;
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— TPUMEHSTh TPU pENICHWH 3alad CBOWCTBAa (QYHKIUH: YETHOCTh, NEPUOJAUYHOCTD,
OTrPaHUYEHHOCTB;

— TPUMEHSTH IPU PEUICHUH 33124 peoOpa3oBaHus rpaduKoB (GyHKITHIA;

— BJIAJCTh MOHATUSMH 4YHCIOBas MOCJIEI0BATEIBHOCTD, apu(METHUECKass U TeOMEeTpHYEcKas
IIpOrpeccusi;

— MPUMEHSTHh MPU PEIICHUU 3a]ad CBOWCTBA W MPHU3HAKU apU(METHUYECKOH U TeOMETPHUYECKOM
MPOTrPECCUi.

B noBceqHEBHOI KU3HU U IPU U3YYCHUU APYTUX YIEOHBIX MPEIMETOB:

— ompenenatb Mo rpapukaM M UCIHONIB30BaTh JJIsS pEIIeHUs MPHUKIAJHBIX 3a/lad CBOWCTBa
peaIbHBIX TMPOLIECCOB M 3aBUCUMOCTEH (HauOoJbLIME M HAaWMEHBIIME 3HAUCHUS, MPOMEXKYTKU
BO3pacTaHus U yObIBaHUS (YHKIHH, MPOMEKYTKH 3HAKOIOCTOSHCTBA, aCUMIITOTHI, TOYKH Meperuoa,
MepUoJ U T.I1.);

— UHmMEPnPEemuposamsy CceolUCmea 6 KOHMeEKcme KOHKPEmHOU NPAKmu4eckoil cumyauuu 6
YCl0BUAX C80€E20 PEcUOHA, 20P00a, NOCENKA;

— onpedenamsv no zpagukam npocmeiuiue XapaKmepucmuku NepuoouyecKuUx Npoueccos 6
Ouonozuu, IKOHOMUKE, MY3blKe, PAOUOCEA3U U Op. (amnaumyoa, nepuood u m.n.) 6 Yciao8uUaAxX c60e20
pecuona, 20pooa, noceika

OOy4arommiics MOJTY4YUT BO3MOKHOCTh HAYYHTBCH:

— enademb NOHAMUAMU: 3ABUCUMOCMb GEIUYUH, (DYHKYUS, apeyMeHm U 3HayeHue @OYHKyuu,
obnacme onpedeneHuss U MHONCECME0 3HAYeHUU QYHKYUU, pagpux 3asucumocmu, pagux QyHKyuu,
HYIU PYHKYUU, NPOMENCYMKU 3HAKONOCOSHCGA, 803PACMAHUE HA YUCIOB0M NPOMEdCYymKe, YObleaHue
Ha 4YUCIOBOM NpOMedCymKe, Haubolbulee U HAUMEHblUlee 3HAYEHUe (QYHKYUU HA YUCTOBOM
npomesicymke, nepuooudeckas (yHKyus, nepuoo, Yemuas u Hedemudas QYHKyuu, ymemsv NPUMeEHAMb
MU NOHAMUS NPU PeUeHUU 3a0ay,

— e1ademb NOHAMUEM CMeNneHHas QYHKYUs, cmpoums ee 2papuk u ymems NpUMeHsams C80UCMada
CMenenHou YYHKYUU npu peueHuu 3a0a4;

— e1ademb NOHAMUAMU NOKA3AMENbHASL (DYHKYUSA, IKCNOHEHMA, CMpOUumys ux 2paguxu u ymems
NPUMEHAMb CEOUCMBA NOKA3AMENbHOU YYHKYUU NPU peuleHuU 3a0a4;

— e1ademb NOHAMUEM Jl02apUu@MUYecKas QYHKYUs, cmpoums ee 2pagux u ymemv NPUMEHAMb
ceoticmea 1o2apupmuieckou GyHKyuu npu peuleHuu 3a0a4;

— enademb NOHAMUAMU MPUSOHOMempUYecKue QYHKYuu, Ccmpoums ux 2paguku u ymemsv
NPUMEHAMb CEOUCMBA MPUSOHOMEMPUYECKUX DYHKYUL NPU peueHuU 3a0a4;

— e1ademb NOHAMUEM 00pAMHAsL PYHKYUA, NPUMEHAMb MO NOHAMUe NPU peuleHuu 3a0a4;

— NpUMEHAMb NpuU  peweHuu 3a0ay  ceoucmea - (QYHKyui. UYemHOCMmb, NepPUOOUUHOCMYb,
02PAHUYEHHOCMb,

— NpUMEHAMb NPU peueHuu 3a0a4 npeodpaz08anus 2paghuxos GyHKyuil;

— gnademsv NOHAMUAMU YUCTI08AS NOCAEO08AMENLHOCb, apupmemuyeckas u ceomempuyeckas
npozpeccusi;

— NPUMEHAMb NpU peueHul 3a0ad C8oLUCmea U NPUHAKU apughmemuyeckol u 2eomMempuyecKko
npoepeccuil;

— gnaoemsv NOHAMUEM ACUMRIMOMbL U YMEMb €20 NPUMEHAMb NPU peleHuU 3a0ay;

— NPpUMEHAMb Memoobl peuweHUss Npocmetux ouppepenyuanroHblX ypagHeHull nepeoco u
8MOPO20 NOPSIOKOS.

Pazgen 5. Di1eMeHTBI MaTeMAaTHYECKOI0 aHAJIHN3Aa
Oo0yuaromuiicss HAY4YHTCH:
— BIQJICTh MOHATHEM OSCKOHEUHO YOBIBAIOIIAs TEOMETPUUYECKAsI TIPOTPECCHUS H YMETh MPUMEHSTh
€ro IpH PELICHUH 3a]1ay4;
— TOPUMEHSTH IJIsl pEIICHUS 3a1a4 TEOPUIO TTPEIEIIOB;
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— BIIAJETh IMOHATHAMH  OECKOHEYHO  Oonpmiie U OECKOHEYHO  Majble  YHCIIOBEIE
MOCJICZIOBATEIPHOCTH W YMETh CpaBHHMBaTh OCCKOHEYHO OOJIbIIME W  OCCKOHEYHO Majbie
MOCJIC0BATEIBHOCTH;

— BIAJETh MOHATHIMHU: POU3BOIHAS (DYHKIIUU B TOYKE, IPOU3BOIHAS (DYHKIINU;

— BBIYHCJIATH MPOU3BOIHBIC JICMCHTAPHBIX (YHKITUH M UX KOMOWHAIUIA;

— HCCIea0BaTh PYHKIIMM HA MOHOTOHHOCTD U DKCTPEMYMBI,

— CTPOUTH TpadUKH U MPUMEHATH K PEIICHUIO 3314, B TOM YHCIIE C ITAPaMETPOM;

— BIAQJETh NMOHATHEM KacaTelibHas K Tpaduky (QYHKIMH U YMETh NMPUMEHATH €ro NMPH PEIICHUU

— BIJIAJETh MOHATUSAMH NEepBOOOpa3Has (YHKIHS, ONIPEICIIEHHBIA HHTErpal;

— [pUMeHsTh TeopeMy HbroToHa-JIeliOHuIa 1 ee clieICTBUS AJIsl peLIeHHs 3a/1ay.

B noeceoneenoit ycuznu u npu uzyueHuu Opy2ux y4eoHvix npeomemaos:

— peuwiamv RNPUKIaAOHble 3a0a4yu U3 Ouonocuu, QuU3UKU, XUMUU, IKOHOMUKU U OpYyUX
npeomemos, CéA3AHHbBIE C UCCIE006AHUEM XAPAKMEPUCHUK NPOUECCO8 8 YCTI08UAX C60€20 PECUOHA,
20pooda, nocenka;

— HMHTEPIPETUPOBATH IMOIYYEHHBIE PE3YIbTATHI.

OOy4arommiicst MOJTYYUT BO3MOKHOCTh HAYYHTBCH:

— €80000HO 611a0emb CMAHOAPMHBIM ANNAPAMOM MAMEMAMUYecKoe0 aHaIu3a O BbIYUCTIeHUs
NPOU3BOOHBIX PYHKYUU OOHOU NEPEeMEHHOU,

— C80000HO NpUMEHAMb ANNAPAM MAMEeMAMUYecKo20 aHaIu3a OJisl UCCIe008aHUs QYHKYU U
nocmpoenus 2paghuxos, 6 mom yucie Uccie008anus Ha bINYKIOCMb,

— onepuposams NOHAMUEM NEPEOOOPA3HOU YHKYUU OJisl peuleHUs 3a0ady,

— 081a0emv OCHOBHbIMU ceedeHusmMuU 00 unmezpare Hvromona-Jleiibnuya u e2o npocmeviuiux
NpUMEHeHUsIX;

— onepuposams 8 CMAHOAPMHBIX CUMYAYUAX NPOU3BOOHBIMU BbICULUX NOPAOKOB,

YMemb NPUMEHAMb NPU peulenuy 3a0a4 C8oUCMEa HenpepblenblX (YHKYUL,
YMemb NPpUMEHAMb Npu peuleHuy 3a0ay meopemsl Betiepuimpacca,

— YMemb GbINOIHAMb NPUOIUINCEHHbIE BbIYUCTEHUS (MEemOObl peuleHus YPAasHeHUl, GblYUCIeHUs]
onpeoeneHHo020 uHmezpana);

— YMemb NPUMEHAMb NPULONHCEHUE NPOUSBOOHOU U ONPEOeleHHO20 UHMe2pala K peueHuro 3a0ay
ecmecmeo3Hanusl,

— 61ademb NOHAMUAMU 6MOPAs NPOU3BOOHAS, BbINYKIOCMb 2pagurka @yHKyuu u ymems
uccne0os8ams QYHKYUO Ha 8bINYKIOCHb.

Pa3nen 6. CtaTucTiKa U TEOPUSI BEPOSITHOCTEM, JIOTHKA U KOMOMHATOPUKA

OOyyarommiicss HAy4YuTCA:

— ONepupoBaTh OCHOBHBIMHU ONMCATEIbHBIMU XapaKTEPUCTHKAMH YHUCIOBOrO HaOOpa, MOHITHEM
reHepajibHasi COBOKYITHOCTh, BBIOOPOUYHAsi COBOKYITHOCTb;

— OMNepupoBaTh TMOHITUSIMU: YAacTOTa U BEPOATHOCTh COOBITHS, CyMMa W TIPOU3BEICHUE
BEPOSTHOCTEH, BEIYUCIATH BEPOSTHOCTH COOBITUN Ha OCHOBE MOJICUETa YUCIIA HCXOJIOB;

— BIIQJICTh OCHOBHBIMH ITOHSATUSMH KOMOWHATOPUKH U YMETh UX MPUMEHSTH TIPU PEIICHUH 3a/1a4;

— HMETh MpeJICTaBlIeHne 00 OCHOBAX TEOPUHU BEPOSITHOCTEH;

— UMETh TPEICTaBICHHE O MJUCKPETHBIX W HENPEepHIBHBIX CIy4alHBIX BEIUYMHAX U
pacmpeseNieHusIX, 0 He3aBUCUMOCTHU CITYYaiHbIX BEITUYHH;

— HMEeTh NPEJCTaBICHNE O MAaTEMAaTHUECKOM OKUAAHUH U JUCTIEPCUH CIy4alHbIX BEJIHMYUH;

— HMETh NPEJCTABICHNE O COBMECTHBIX PACHPECIICHUAX CIyYallHbIX BEIUYUH;

— MOHHUMATh CYTh 3aKOHA OOJIBIINX YHCET;

— UMETh TMPEICTaBICHHE O HOPMaJIbHOM  paclpelesieHHd W [pUMepax  HOpPMalbHO
pacnpeieNIeHHbIX CIIy4aiiHbIX BEJTUYHH;

— HWMETh IPEJCTABICHNE O KOPPEISAIUH CITyJYalfHBIX BEIMYUH.

B noBceaHeBHO KU3HM U NIPU U3YUYEHHHU APYTUX NMPeIMETOB:
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— 8LIYUCTAMb WU OUECHUBAMD GEPOAMHOCIU COOLIMUIL 8 PEAIbHOU HCUZHU 8 YCII0BUAX CBOE20
pezuona, 20pooa, nocenKa;

— BBIOMpATh METOBI TIOIXOSAIICTO MPEICTABICHIS U 00paOOTKH JaHHBIX.

O0y4amuics MoJy4uT BO3MOKHOCTh HAYYUThCS:

— umems npedcmasiienue o YeHmpaibHol npedebHOl meopeme;

— umems npedcmasienue o0 8b100POUHOM KOIDPuyueHme Koppersyuu u IUHeUHol pecpeccuul;

— umems npedcmasiienue 0 KOpperayuoHHO-pecPecCUOHHOM AHATU3e;

— UuMemb npeocmagieHue O CMAMUCMUYecKux 2unome3ax u nposepke CMAmucmu4eckou
2Unomeswvl, 0 CMAMUCMuUKe Kpumepus u ee yposHe 3Ha4UMOCmu,

— uMemb npedcmasiienue o C8A3U IMIUPUYECKUX U MeOPemUYecKux pacnpeoeenutl;

— umems npedcmasienue 0 KOOUpOBAHUU, OBOUYHOU 3ANUCU, OBOUUHOM Oepese;

— 81ademsb OCHOBHLIMU NOHAMUAMU Meopuu epagos (epag, eepuiuna, pebpo, cmeneHv epuiUHbI,
nymo 6 epage) u ymems RPUMEHAMb UX NPU PEULeHUU 3a0ay,

— umemsv npedcmasienue 0 0epesbsx U ymMemyb NPUMEHIMb NPU PeueHuu 3a0ay;

— grnademv NOHAMUEM CEA3HOCMb U YMemb NPUMEHANMb KOMNOHEHMbL CEA3HOCMU NpU peueHuu
3a0au;

— YyMemb 0cyuecmensms nymu no peopam, oo6xoovl pebep u sepuiur cpaga;

— umems npeocmagieHue 00 SUIEPOBOM U 2aAMUTLIMOHOBOM NYMU, UMEMb NPeOCMABIeHUe O
MPYOHOCIU 3A0A4U HAXONCOCHUSL 2AMUTLIMOHO8A NYMUL;

— g1ademsv NOHAMUAMU KOHEYHbLE U CYUEMHble MHOMXCeCMEa U YMemb UX NPUMEHAMb NPU peueHuu
3a0auy;

— yMemb NpUMEHSIMb Memo0 MAmemMamuyeckol UHOYKYuu,

— yMemb npumensimv npuHyun Jupuxie npu peuleHuu 3a0au.

Pa3nen 7. TexcroBble 32124

OOyyarommiicss Hay4YuTCs:

— pemaTh pa3Hble 3aJa4d MMOBBIIIEHHOW TPYIHOCTH;

— aHaNIM3UpPOBaTh YCIOBME 3a/ayd, BHIOMpATh ONTUMAIBHBII METOJ peIIeHHs 3a/ayH,
paccMaTpuBas pa3iIMyHble METOIBI;

— CTPOWTH MOJIENIb PEIICHUsl 3a/Jaud, MPOBOJUTH JIOKA3ATEIBHBIE PACCYKACHHS TPH PEIICHUU
3a]1a4y;

— pemiaTh 3a7auu, Tpedyromue nepedbopa BapuaHTOB, MPOBEPKH YCIOBUH, BBIOOpa OMTUMAILHOTO
pe3ynbTaTa;

— aHAMM3UPOBATh W HMHTEPIPETUPOBATH IMOJYYCHHBIC PEIICHUS B KOHTEKCTE YCJIOBUS 3aJlayw,
BBIOMPATH pElIeHNs, HE TPOTUBOPEYAIINE KOHTEKCTY,

— TEePeBOIUTH MPHU PEIICHUH 3a1a4u HHPOPMAIUIO U3 OJHOM (POPMBI 3aMHCH B JPYTYIO, UCTIOIB3YS
MIPU HEOOXOIUMOCTH CXEMBI, TAOIHIIBI, TPAPUKH, TUATPAMMBI.

B noeceoneenoit scuznu u npu uzyueHuu Opy2ux npeomemaos:

— peuwiamp npaKmuuecKue 3a0auu, HeodXo0umble 6 Ycioeusx ce0e20 pezuona, 20pooa, nocenKa
U 3a0a4u u3 Opy2ux npeomemaos

O0y4amuics MoJy4uT BO3MOKHOCTb HAYUYUTHCS:

— pewamsv paszuvie 3a0ayu NOSbIUEHHOU MPYOHOCMU,

— aHanuU3Uposamsv  Yciosue 3a0ayu, 6blOUpameb ONMUMANLHBINL  MEmoO peuweHus 3a0ayl,
paccmampusas paziuyHvle Memoobi,

— cmpoums MoOelb peuleHus 3a0ayu, npoeooums O0OKA3AMENbHbIE PACCYHCOEHUS NPU peuleHuu
3a0ayqu;

— pewams 3a0aqu, mpeodyrowue nepedbopa 6apuanmos, npoeepKu ycio8uil, 8b100pa ONMUMALLHO2O
pe3yromama;

— AHANU3UPOBAMb U UHMEPNPEeMUpPO8ams NOJYYEHHble peuleHus 8 KOHmeKcme YClo8us 3adayu,
8bIOUPAMb peLetsl, He NPOMmugopedaujue KOHMeKCmy;,
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— nepesooums npu peweHuly 3a0a4u UHGOpMayuro U3 0OHOU Gopmbsl 3anuUcu 8 Opy2yro, UCHOIb3YS
npu HeobX00UMOCMU cXembl, mabauybsl, epaghuru, OUAZpammbi.

Pa3nea 8. 'eomerpus

O0yyammiicss HAY4YUTCH:

— BJIAJCTh '€OMETPUYCCKUMHU MOHSATHSIMU NPU PELICHUU 337124 U MPOBEACHUU MATEMaTUYECKHX
pacCyXJIeHUH;

— CaMOCTOSITENIFHO (POPMYIIMPOBATh OMpPECIICHHS] TE€OMETPUICCKUX (UTYP, BBIIBUTATh THIIOTE3bI
O HOBBIX CBOWCTBaX M MNpPH3HAKAX T€OMETPUYECKHUX (UTYp W OOOCHOBBIBATH WJIM ONpPOBEPraTh WX,
00001aTh WM KOHKPETU3UPOBATH PE3yJbTaThl HA HOBBIX Kiaccax (Uryp, MPOBOAUTH B HECIOXKHBIX
cllydasix KiacCu(UKauio GUryp 1O pa3IuIHbIM OCHOBAHHSM;

— HCCIeNoBaTh YEpPTEeXKH, BKIOYAsh KOMOMHAUMU (QUTYp, HW3BIEKaTh, WHTEPHIPETUPOBATH U
peoOpa3oBEIBATH MHPOPMAIIUIO, TIPEJCTABICHHYIO Ha YepTekKax;

— pemiath 3aJa4d T'€OMETPUYECKOrO COACPIKaHUS, B TOM YHCIE B CUTYaIlMsX, KOTJAa aJrOPHTM
pelieHusl He CIEAyeT SBHO W3 YCJIOBHUS, BBINOJHATH HEOOXOMUMBIC JUISl pEIICHHUS 3aJadd
JOTIOJTHUTEbHBIE TOCTPOCHHS, HCCIEI0BATh BO3MOXXHOCTh HPHUMEHEHHs TeopeM M (opmMyn s
peleHHs 3a]1a4;

— yMeTh (popMyIUpOBaTh U JOKA3bIBATh TEOMETPUICCKUE YTBEPKICHUS;

— BJIAJCTh MOHATUSMH CTEPEOMETPHUH: TIPU3MA, IMapauIeIeUIIe, THPAMHIA, TETPAdIP;

— WMETh NPEeJCTaBICHUs 00 aKCHOMaX CTEPEOMETPUU U CICICTBHUSIX M3 HUX U YMETh IPUMEHSTh UX
NIPH PEUICHUY 3371ay;

— YMETh CTPOUTH CEYCHHS] MHOTOTPAHHUKOB C HCIOJIB30BAHUEM PA3IIMYHBIX METOAOB, B TOM YHCIIE
M METOJIa CIIE/IOB;

— WMETh MPEJICTABJICHUE O CKPEIIMBAIONINXCS MPSIMBIX B IPOCTPAHCTBE M YMETh HAXOAMUTh YrOJl U
paccTosiHue MEXy HUMU;

— TPUMEHSTHh TEOPEMBI O MapauIeTPHOCTHA NPSIMBIX M TUIOCKOCTEH B MPOCTPAHCTBE MPH PEIICHUN
3ajau;

— yMETb MPUMEHSTH MapaJIebHOE MPOSKTUPOBAHUE TS H300pakeHus puryp;

— yMETb MPUMEHSTH MEPIEHAUKYIIPHOCTH MPSAMOM U TIIOCKOCTH MPH PELISHUU 3a7a4;

— BJIAJETh TOHATHSAMH OPTOTOHAJIBFHOE IMPOEKTHPOBAHHE, HAKIOHHBIE M WX TPOEKINH, YMETb
MPUMEHSTH TEOPEMY O TpeX MEPIIEHANKYISAPax NPy pEHICeHUH 3a/1a4;

— BIQJIETh MOHATHUSMH PACCTOSIHHE MEXAYy (purypamu B MPOCTpPaHCTBE, OOIIMN MEPIECHIUKYISP
JIBYX CKPEIIMBAIOIINXCS MPSAMBIX U yMETh IPUMEHSTh UX MPHU PEIICHUH 3a/1a4;

— BJIAJETh MOHATHUEM YrOJl MEXIY MPSIMON M TUIOCKOCTBIO M YMETh MPUMEHSATH €T0 NPU PEIICHUH
3ajau;

— BIQJETh TOHATUSMU JBYTPAHHBIA YTrOJ, Yrol MEXIYy TIUIOCKOCTSIMH, TNepIeHIUKYISIPHBIC
TUIOCKOCTH M YMETh MMPUMEHSTH UX TIPU PEIICHUU 3a/1a4;

— BJIJETh MOHATHAMH TPU3Ma, NapajUieNienuIe]] 1 MPUMEHATh CBOIMCTBa MapaJieNienuena npu
peIIeHIH 3a/1a9;

— BIAJICTh MOHITHEM MPSIMOYTOIBHBIN MapasieenuIe]] U MPUMEHSITh ero NP PElIeHUH 3a]1aY;

— BIQJCTh MOHATHUSAMHU THUPAMHUA, BUJIBI MTUPAMHJ, DJIEMEHTHI NMPABUIBHONH MHUPAMHJIBI U yMETh
MIPUMEHSITh WX TIPU PEIICHUH 3a/1a4;

— HWMETh IpeJCTaBlIeHUE O TeopeMe Dilnepa, MPaBUIbLHBIX MHOTOTPaHHUKAX;

— BIAJETh TOHITHEM IUIOIIATU TOBEPXHOCTEH MHOTOTPAHHUKOB M yMETh MPUMEHSTH €ro MpH
pEIlIeHUH 33]1aY;

— BJIAJCTh MOHATHAMHU Tella BpalleHWs (MUIMHIP, KOHYC, map W cdepa), UX CEUeHUS W yMETh
MPUMEHSTH UX NP PEIICHUH 3a71a4;

— BIAQJICTh MOHATHIMH KacaTelIbHBIC MPSAMbIC U TUIOCKOCTH U YMETh NMPUMEHSTHh U3 MPU PEIICHUU
3ajady,

— WMETh TPEACTaBICHUS O BIHCAHHBIX W OIMCAHHBIX cdepax W yMeTh NPUMEHATh WX TpPH
pElIeHUH 33]1aY;
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— BIAQJETh MOHATHUSAMHU 00BEM, 0OBEMBI MHOTOTPAHHHMKOB, TEJ BPAIEHUS U MPUMEHITh HX MPH
peIICHUH 3a]1a4;

— HWMETh MPEJACTaBICHUE O Pa3BEepPTKE MUIUHAPA U KOHYCA, TUIOMIAJNA TOBEPXHOCTU MHIUHAPA U
KOHYCa, yMETh IPUMEHSITh UX TIPU PEIICHUU 3a/1a4;

— WMETh NPECTaBICHUE O TUIOIAAH CPEPhl U YMETh MPUMEHSATH €T0 MPH PEIICHUH 33]1ay;

— YMETh pelaTh 3a/1a4d Ha KOMOMHAIIMY MHOTOTPAHHUKOB H TEJI BPALIICHHUS;

— WMETh MPEJCTABJICHUE O TOJOOMH B MPOCTPAHCTBE M YMETh pEIIaTh 33/la4yd Ha OTHOIICHHE
00BEMOB U TIJIOMIAJIEH TOBEPXHOCTEH TTOT00HBIX (UTYP.

B noeceonesnoit scusnu u npu uzyueHuu Opy2ux npeomemos:

— coCmaenams ¢ UCHONBL30GAHUEM CBOUICHE 2e0MEMPUYECKUX uzyp mamemamuyecKue
Mooenu 0na peuwieHus 3a0a4y NPAKMUYECKO20 XAPAKMepa 6 YCl108UAX C80€20 PecUuoHd, 20pood,
nocenKa u 3a0au U3 CMeHCHbIX OUCUUNIUH,

— WCCIIEIOBATh MOJYYCHHBIC MOJICIIA U HHTEPIIPETUPOBATH PE3YJIbTAT

OO0yyaromuiicss MOJYYUT BO3MOKHOCTh HAYYHThCS:

— umemsv npedcmasienue 06 aKCUOMAMUYECKOM MEMooe;

— g1ademv NOHAMUEM 2eoMempuiecKue Mecma modex 6 NPOCMpaHcmee u ymems NPUMEHsms ux
07151 peuerus 3a0ay;

— yMemb NPUMeHAMb O/ peuleHUsl 3a0ad C80UCMBA NIOCKUX U 08Y2PAHHBIX Y208, MPEeXeSPAHHO20
Yyena, meopemvl KOCUHYCO8 U CUHYCO8 O/ MPexepaHHOo20 yeld;

— g1nademv NOHAMUEM NEPREHOUKYISAPHOE CedeHue NPUMbL U YMemb NPUMEHAMb €20 NPU PeuleHun
3a0ay;

— umems npedcmasienue 0 08OUCMBEHHOCIU NPABUILHBIX MHO202PAHHUKOS,

— gnademsv NOHAMUAMU YEHMPAIbHOE U NAPALIelbHOe NPOeKMUposanue U NpUMeHsams ux npu
nOCMPOeHUU Ce4eHUll MHO202PAHHUKO8 MeMOOOM NPOeKYUll,

— umems npedcmasiienue 0 pazeepmke MHOLOSPAHHUKA U Kpamuauuiem nymu Had NOBepXHOCMU
MHO202PAHHUKA,

— umemsv npedcmasiienue 0 KOHUYECKUX Ce4eHUsIX,

— uMemb NpPeOCmAGIeHUe O Kacanuwuxcs cgepax u KOMOUHAuUU mel 6PAWeHUss U YyMemsb
NPUMEHSIMb UX NPU PEUUEHUU 3A0aY,

— NpUMEHAMb NpU peueHun 3a0ay opmyLy paccmosHus om mouku 00 NI0CKOCMU,

— gnademv pAazHbIMU CHOCOOAMU 3A0AHUSL NPAMOU YPABHEHUAMU U YMemb HPUMEHAMb Hpu
peuteHuu 3a0ad;

— NpUMeHAMb NpU peuwlenur 3a0ai U OOKA3AMeNbCmee meopem GeKMOPHbuIL Memood U Menoo
KOOpOuHam;

— umems npedcmasienue 06 aKcuomax 0ovema, NPUMeHsIms GoOpMyibl 00bEMO8 NPAMOY2OIbHOZO
napannenenuneoaq, npusMsl U NUPaAMuosl, mempasopa npu peueHuu 3a0ay,

— NpUMEHAMb meopembl 00 OMHOWEHUAX 00BbEMOB NPU PEeUeHUU 3A0ay,

— NpUMeHAMb UHMe2pal 05l bIYUCTeHUsT 00beMO8 U NOBEPXHOCMEU Mell 8PAUJCHUs., BbIYUCTIeHUs
nI0WAoU chepuneckozo nosica u 00vema wapo8o2o Closl,

— UMemb npeocmasienue 0 O8UNCEHUAX 8 NPOCMPAHCMEe: NaApallelbHOM NepeHoce, CUMMempuu
OMHOCUMENbHO NAOCKOCHU, YEHMPANbHOU CUMMEMPUU, NOGOPOMe OMHOCUMENLHO NPAMOU, GUHMOBOU
CUMMempuu, ymems RPUMEHAMb UX NPU PeUeHUU 3a0ay,

— umems npedcmasienue o nIoWaoU OPMo2OHANIbHOU NPOEKYUU,

— UMemb npeocmasgieHue 0 MpexepaHHoOM U MHO20SPAHHOM Y2ie U NPUMEHAMb C80UCMBA NIOCKUX
Vell08 MHO20ZPAHHO20 Yeld Npu peueHuu 3a0ay,

— UMemb Npeocmasienus 0 npeoopazosanuy N000oOUs, 20MOmemuy U ymems NpUMEeHAmMs ux npu
peuteHuu 3a0ad;

—  yMemb peuamsv 3a0a4u Ha NIOCKOCMU MEMOOamu CmepeoMempulL;

— yMemb npuMeHsms hopmyivl 00beM08 Npu peutenuy 3a0ay.

Pa3znesn 9. BekTopbl M1 KOOPAMHATHI B IPOCTPAHCTBE
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OOyuarommiicss HAy4YnTCs:

— BIJIAJICTh MMOHATUSMHU BEKTOPHI U UX KOOPAUHATHI;

— YMETb BBITIOJHSATH OTEPAIH HAJl BEKTOPAMU;

— HCIIOJIb30BaTh CKAJISIPHOE MIPOU3BEICHNE BEKTOPOB IIPU PEIICHUH 3a/1a4;

— TPUMCHSTH ypaBHEHUE IJIOCKOCTH, (POPMYITy pacCTOSHHUS MEXKIY TOYKAMH, YpaBHEHHE Chepbl
MIPY PEIICHUU 33]1aY;

— TPUMEHSTHh BEKTOPBI U METOJI KOOPJIMHAT B TIPOCTPAHCTBE MPH PEIICHUH 3a/1a4.

O0y4amuics MoJy4uT BO3MOKHOCTb HAYUYUTHCS:

— 81ademsv NOHAMUAMU EKIMOPbL U UX KOOPOUHAMDbIL,

— YMemb 8bINOIHAMb ONEPAYUU HAO BEKMOPAMU,

— UCHOIL3068aMb CKATSPHOE NPOU3EEOEHUE BEKMOPO8 NPU PEULEHUU 3A0aY,

— NpUMEeHAMb YPaeHeHUue NIOCKOCIU, (POPMYIY PACCMOSHUS MencOy MOUKAMU, YPaeHeHue chepbl
npu pewenuy 3a0ay,

— NpUMeHAmMb 6eKMOPbl U MemoO KOOpOUHAM 6 NPOCMPAHCMEe NPU peuleHuu 3a0ay 6
YC08UAX CB0€E20 PECUOHA, 20P00A, NOCENKA;

— Haxooums 00veM napaiieienunedd u mempasopa, 3a0aAHHbIX KOOPOUHAMAMU CEOUX EPULUH,

— 3a0a6amv NPAMYIO 8 NPOCMPAHCMEE;

— HAxoo0ums paccmosiiue om mouKku 00 NIOCKOCMU 8 CUCeMe KOOPOUHAN,

— HAX00Uumb paccmosiHue MexHcoy CKPeWuSalowuMucs npamulMu, 30d0aHHbIMU 8 CcUucmeme
KOOpOuHam.

Pasnen 10. UcTopust MaTeMaTUKHU
OOyyarommiicss HAy4YUTCA:
— HMCTB NPCACTABJICHUEC O BKJIIAJAC BbIAAOIMIUXCA MAaTCMATUKOB B Pa3BUTUC HAYKU;
— IIOHUMATh POJIb MAaTEMAaTUKHN B pa3BUTUHA Poccun.
OO0yuaommiicsi MOJYYUT BO3MOKHOCTb HAYUUTHCSH:
— umemv npedcmaeﬂeHue 0 6xaa0e 6blaal01/l/ﬂ/tx€}l mamemanmuKkoe 6 passumue HayKu,
— ROHUMambs poap mamemamuku é pazeumuu Poccuu, pecuona, 2opooa, nocenka.

Pazgen 11. Metoabl MaTeMaTUKHU

OOyyarommiicss HAy4YUTCH:

— HCIIOJIb30BaTh OCHOBHBIE METOJbI JIOKA3aTeNbCTBA, MPOBOIAUTH JOKA3aTEIbCTBO U BBIMOIHSITH
OIPOBEPIKEHUE;

— TMPUMEHSTH OCHOBHBIE METO/IbI PEIICHUS MaTEMaTHYECKUX 33]1a4;

— Ha OCHOBE MAaTEeMaTHYECKHX 3aKOHOMEPHOCTEH B TPUPOJIE XapaKTepU30BaTh KpacoTy H
COBEPITIICHCTBO OKPYKAIOIIETO MUPA M MMPOU3BEICHUI UCKYCCTBA;

— TMPUMEHATh NPOCTEHIINE MPOrpaMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHUCTEMBbI
MIpH pEICHUH MaTEMaTUUECKUX 3aay;

TIOJIB30BATHCS TMTPUKIIATHBIMH MPOTPaAMMaMH | TTPOTPaMMaMH CUMBOJIBHBIX BBIYMCIICHUHN JIJISI
WCCIIE/IOBAHUS MATEMATUIECKIX OOBEKTOB.

O0y4amuics MoJy4uT BO3MOKHOCTb HAYUYUTHCS:

— UCNONb308aMb OCHOBHBIE MEMOObl OOKA3AMENbCMEd, NPOBOOUMb 00KA3AMENLCMEBO U BbINOIHAMb
onpoeepoicerue,

— NpUMEeHSIMb OCHOBHbIE MENMOObl peUleHUs MameMamu4ecKux 3a0ay,

— Ha 0CHO8e MameMamuiecKux 3aKOHOMEPHOCmell 8 npupooe XapakKmepuzoeamsv Kpacomy u
COGEPUIEHCIMBO OKPYIHCAIOUE20 MUPA, Pe2UOHA, 20P00a U NPOU3E6EOCHUTL UCKYCCMEd;

— NpUMeHAmMb npocmeliuiue npocpamMmHsle cpeocmea U 1eKMpOHHO-KOMMYHUKAYUOHHbIE CUCEMbL
npu peueHuy MamemMamudecKux 3a0ay,

— NOIb306AMbC NPUKIAOHLIMU NPOCPAMMAMU U NPOSPAMMAMU  CUMBOTLHBIX BbIYUCTEHUN Ol
UCCTIe008aHUSL MANEMATMUYECKUX 0OBEKMO8,
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— NpUMeHAmb MameMamuyeckue 3HAHUs K UCCIe008aHUI0 OKPYHCarowe20 mMupa (Mooeiuposanue
Qusuueckux npoyeccos, 3a0a1u IKOHOMUKU).

2. Conep:xkanue y4yeOHOro npeamera

Auredpa u HaYaJIa aHAIH3A

[ToBTOpenue. Pemienue 3a1a4 ¢ UCMOJIb30BAHUEM CBOICTB YMCEN U CUCTEM CUUCIICHUS, ACTUMOCTH,
JI0JIEN M YacTeH, MPOLEHTOB, MOJYJIEN uncen. Pemenre 3a1a4 ¢ UCIOJIb30BaHUEM CBOMCTB CTENEHEN U
KOpHEH, MHOTOYJICHOB, ITPE0Opa30BaHUl MHOTOUJICHOB U APOOHO-PAIIMOHATIBHBIX BBIPAXKEHUN.
Pemenue 3a1a4 ¢ ncnosib30BaHUEM I'padyCHOM Mephl yria. Moaynb yucia u ero cBoiictsa. Pemienne
3aJla4 Ha JBU)KEHHE U COBMECTHYIO pabOTy, CMECH U CIUIABHI C IOMOIIBIO TUHEHHBIX, KBaIPATHBIX U
IpOOHO-palMOHANILHBIX YPaBHEHUN U X CHCTEeM. PerieHne 3a1a4 ¢ TOMOIIbIO YHCIIOBBIX HEPABEHCTB U
CUCTEM HEPAaBEHCTB C OJIHOM MEPEMEHHOM, C MPUMEHEHUEM H300paKEHUS YHCIOBBIX MPOMEKYTKOB.
Pemrenue 3a1a4 ¢ MCMOJIb30BaHUEM YHCIOBBIX (YHKIMK U UX TpaduKoB. Peutenue npakmuko-
OPUEHMUPOBAHHBIX 3A0ay HA NOGMOPEHUE C YUEmOM 0COOEHHOCHU Pe2UOHA, 6K1A0d
NPOMBIUTIEHHOCIMU PECUOHA 8 IKOHOMUKY cmpam)z6

Hcnonb30Banue CBOMCTB U rpapKoB TUHEHHBIX U KBaJAPATUUHBIX (QYHKIUH, 0OpaTHOM

MIPONOPIUOHAIBHOCTU U (PYHKIIUU y= \/; I'padmueckoe penieHre ypaBHEHUH 1 HEPABEHCTB.
Hcnons3oBanue oneparuii HaJ MHOKECTBAMH M BhICKa3bIBaHUSIMU. VICrIoIb30BaHNE HEPABEHCTB U
CHCTEM HEPAaBEHCTB C OJIHON NEPEMEHHOM, YHCIOBBIX IPOMEXYTKOB, X OOBEAUHEHUHN U MIEpECeUCHUH.
[TpuMeHeHne py PEIIeHNH 3a/1a4 CBOMCTB apu(hMETHUECKONW U T€OMETPUIECKOHN MPOTPECCHH,
CYMMHUPOBaHHsI OECKOHEUHOM CXOMASIIEHCS TeOMETPUUECKOi porpeccuu. Pewams npakmuyecKkue
3a0auu, cooeprcaujue OAHHbBLE PECUOHA, CHIPAHBL C UCNOTb308AHUEM 2PAPUKOE PYHKYUIL

MHoxecTBa (YUCIOBbIE, FeOMETPHUECKUX GUryp). XapakTepuCTHUECKOE CBOWCTBO, DIEMEHT
MHOXECTBA, yCTOe, KOHEYHOE, OeCKOHEUHOEe MHOKeCcTBO. CrocoObI 3a/1aHHsI MHOKECTB
[ToamHuokecTBO. OTHOIIEHUS! TPUHAAJIEAKHOCTH, BKIIIFOUEHHU, paBeHCTBA. Onepanuy HaJl MHOKECTBaMHU.
Kpyru Diinepa. Koneunblie 1 6eckOHEUHbIE, CUETHBIE U HECUETHBIE MHOXKeCTBA. Mcnonv3oeanue
YUCT108bIX MHOMCECNE HA KOOPOUHAMHOU RPAMOU U HA KOOPOUHAMHOU NIOCKOCMU 0N ORUCAHUA
PeanbHbIX RPOUEcco8 U A6J1EHUIL 8 YCI0BUAX CE0€20 PECUOHA.

VictuHHbBIE U T0KHBIE BBICKA3bIBAHUSI, OTICPAIIUU HAJl BEICKA3bIBAHUSAMU. A12eOpa 6b1CKa3bl8aHUII.
CBsi3b BBICKA3bIBAHHM ¢ MHOXECTBaMU. KBaHTOPHI CYyIIIeCTBOBAHMS 1 BCEOOITHOCTH.

3akoHbl JIOTUKU. OcHo8Hble N02udecKkue npasuia. Pelienrne Jo0rnyeckux 3a1ad ¢ UCIOJIb30BaHUEM
KpYyroB Diiiepa, 0CHOBHbIX 102U4eCKUX NPasiu.

YmozakmoueHus. OO0CHOBaHUS U I0Ka3aTeIbCTBO B MaTeMaTHke. TeopeMbl. Buabl
MaTeMaTHYeCKUX YTBEPKJIEHUMN. Budvl ookazamenvcme. Mamemamuueckas unoykyus. Ymeeporcoenus:
06pammoe danHOMY, RPOMUBONONONCHOE, OOPANMHOE NPOMUBONONONHCHOMY OanHoMmy . TIpH3HAK i
CBOMCTBO, HEOOXOIUMBIE U JJOCTATOYHBIC YCIIOBHUSI.

Hcnonvzoseanue meopemuKko-mHoICECMEEHHO20 A3bIKA U A3LIKA 102UKU 0114 ONUCAHUSA
PeanbHbIX RPOUECco8 U A61EHUIL 8 YCTI08UAX CB0€20 PECUOHA, 20P00d, CMPAHBL U NPU PeuleHUuU
3a0au Opy2ux yueoHblX npeomMemos

OcHosnas meopema apupmemuxu. Ocmamxu u cpasnenus. Aneopumm Eexnuda. Kumatickas
meopema 06 ocmamxkax. Manas meopema @epma. Q-uunvie cucmemvl cyucienus. Pynxyus Jilnepa,
YUCTIO U CyMMa Oenumerneti HamypaibHO20 YUCIA.

Panuannas mepa yriia, TpUrOHOMETpUYECKasi OKPY>KHOCTh. Tpuronomerpudeckue GyHKIUN YHCETT
1 yraoB. opmyIbl IpUBEACHUS, CIIOKEHUS TPUTOHOMETPpUUECKUX (PYHKITHH, GOPMYITBI IBOMHOTO U

‘Tloay>KMpHBIM KYpCHBOM B COJCpXAHUU Y4E€OHOTO NpEIMETa BbIIEICHBI JUIAKTHYECKHE €eIUHUIIBI,
OTpaXkarolllie HallMOHaJIbHbIE, PErHOHATbHBIE U 3THOKYJIBTYPHbIE OCOOCHHOCTH 00J1acTH
" KypcuBOM B coiep>KaHUU YUeOHOTO TpeIMETa BBIACTICHBI 3JIEMEHTHI COePKaHUs, OTHOCSIINECS K
650Ky «O0yyaromuecs moyrydat BO3MOXKHOCTh HAYUUThCS
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MOJIOBUHHOTO aprymenTa. [IpeoOpa3oBanre CyMMBI, pa3HOCTH B MPOU3BEACHUE TPUTOHOMETPUUECKUX
dbyHKIMA, 1 HA0OOPOT.

Hynu ¢yHKIIMYN, MpOMEKyTKH 3HAKOIIOCTOSTHCTBA, MOHOTOHHOCTh. Hanbotbliee 1 HauMeHbIIee
3HayeHue QyHkuuu. [lepuoanyeckue QyHKIIMK 1 HAUMEHBIIHIA NTepro. YeTHbIC U HeUeTHbIC (DYHKITUH.

Qynkyuu «OpodHas wacme yuciay Yy = {X} u «yenas wacms yucnay Yy = [X] :

TpuronomeTpudeckue GYHKIMH YUCIOBOTO apryMeHTa Y =C0SX, Y =Sin X,
y=1tg X, y=ctgX. CpoiicTBa u rpaduKku TPUTOHOMETPUUYECKUX (PYHKLIUH.

I'pagpuku npocmeiiniux nepuoouueckux npoyeccos 6 6u0102uu, IKOHOMUKeE, MY3bIKe,
paouoceasu u Op. (amMnaumyoa, nepuood u m.n.) é yci08uUsAx c60e20 20pooa, pecuond, CIpaHbl.

OO6paTHble TpUrOHOMETpUYECKUE (QYHKIINH, UX TIaBHbIC 3HAYCHHUSI, CBOMCTBA U rpauKu.
Tpuronomerpuyeckue ypaBHeHUs. OJHOPOIHbIE TPUTOHOMETPUUECKHUE ypaBHEHU. Perenue
MPOCTEHIINX TPUTOHOMETPUUYECKIX HepaBeHCTB. [IpocTeiiine cucTeMbl TPUTOHOMETPUYECKUX
YpPaBHEHUU.

CreneHsb ¢ IeHCTBUTENBHBIM MTOKa3aTeNeM, CBOMCTBa cTeneHu. [IpocTeiire nokazareabHbie
ypaBHeHUs U HepaBeHcTBa. [lokazaTenbHas GyHKIuUsS U ee cBoiicTBa u rpaduk. Yucno € u GpyHkuus
y=e".

Jlorapudwm, cBoiictBa norapudma. [lecsaTuunblii 1 HaTypaibHbIi Torapudm. [IpeodpazoBanue
norapupMUUECKuX BbIpaxkeHuil. Jlorapumuyueckie ypaBHeHHS U HepaBeHCTBa. Jlorapupmudeckas
(GyHKIUS U ee CBOICTBa U rpaduk.

Crenennast pyHKIUS U €€ CBOMCTBA U rpaduk. VpparroHaibHbie ypaBHEHUS.

Pewenue 3a0au ¢ ucnonv3oeanuem ceolicme YynKyuil 6 KoHmeKkcme KOHKpemHoul
NPAKMUYECKOll CUMYAUUU 8 YCI0BUAX C60E20 PE2UOHA, 20P00a, CHIPAHbL;

[lepBuuHbIe IpeACTaBICHUS O MHOXKECTBE KOMIUJIEKCHBIX UMCeN. Jeticmaus ¢ KOMNIeKCHbIMU
yucramu. Komnnexcrno conpsaxcennvle yucia. Mooynv u apesymenm uucaa. Tpueonomempuueckas ghopma
KOMNIEKCHO20 uucia. PeweHue ypagHeHul 6 KOMNIEKCHbIX YUCLAX.

MeTton nHTEpBaIOB ISl pelieHus HepaBeHCTB. [IpeoOpa3oBanus rpadukoB QyHKIMIA: cIBUT,
YMHOKE€HHE Ha YUCII0, OTPaKEHNE OTHOCUTEIBHO KOOPJMHATHBIX ocel. I'paduueckrie MeToab! pemeHus
YPAaBHEHUI U HEPABEHCTB. Pelenne ypaBHEHUI U HEPABEHCTB, COJIEPKAIIMX ITEPEMEHHYIO 10T 3HAKOM
MOJZYJIS.

CucreMbl MOKa3aTeIbHBIX, JOTapUPMUUECKUX U UPPALMOHAIBHBIX YpaBHEHUNH. CHcTeMBI
MOKa3aTeIbHbIX, JJOTapU(PMUUECKUX U HPPALIMOHATIBHBIX HEPABEHCTB.

Pewenue 3a0au na cocmaenenue ypagHenuil, HepaeHCcne Uil ux cucmem, ONUCHI8AIOUUX
PeanvHyr Cumyayuio unu RPUKIAOHYIO 3a0auy 6 YCl06UAX C60€20 PeZUOHA, 20p00a, CHPAHbL, AHAIU3
NOYYEHHBIX Pe3YIbmamog

B3aumHuo o6patublie pyHkIMU. ['paduku B3auMHO 0OpaTHBIX QYHKIUI.

VYpaBHEHHs, CHCTEMBI YPABHEHHI C TAPAMETPOM.

@Dopmyna bunoma Hetomona. Pewenue ypasnenuii cmenenu sviuie 2 cneyuanbHulx 6u0os. Teopema
Buema, meopema besy. Ilpusooumvie u nHenpugooumvle MHo2ouneHvl. OcHo6nas meopema anzebpul.
Cummempuueckue muocounensl. [{enouuciennvle u yen03HauHble MHO2OUIeHbL.

Jluopanmoswr ypasnenus. Llennvie Opobu. Teopema Pepma o cymme K8adpamos.

Cymmbl u psodsl, MeMoObl CYMMUPOBAHUSL U NPUSHAKU CXOOUMOCHU.

Teopembl 0 npubaudcenUy OeticmeumenbHuLX Yucea payuoHaIbHbLMU.

Mnoowcecmsa Ha KOOpOUHAMHOU NIOCKOCMU.

Hepasencmeo Kowu-Byusxoeckozo, nepagencmso Hencena, nepagencmsa o cpeoHux.

[Tonsarue npenena ¢pyHkuuu B Touke. [lonamue npedena ¢pynkyuu 6 6eckoneunocmu. Acumnmomaol
epaghuxa ¢pynxyuu. Cpasnenue beckoHeuHo Mavlx u 6eckoneurno bonvuiux. HempepbIBHOCTh (YYHKITHH.
Cesoticmesa Henpepbiguvix ¢hynxyuu. Teopema Betiepwmpacca.

Hudbdepennmpyemocts Gpynkimu. [Iponssoanas ¢pyakuun B Touke. Kacarenbnas k rpaduxy
¢ynkuuu. ['eomerpudecknii 1 GU3MYECKHUI CMBICI IPOU3BOAHON. [Ipumenenue npouzeooHou 6 usuxe.
[TpouzBoaubIe sneMenTapHbIX Gyuknuii. [IpaBuia quddepenunpoBanus.

Bropas npousBojHas, ee reoMeTpHUECKUil 1 (PU3NYECKHIA CMBICII.
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Touku skcTpemyma (MakcuMyMa U MEHEMYMa). MiccnenoBanue 3neMeHTapHbIX (YHKITUI Ha TOUKH
JKCTpeMyMa, HauOoJIbllee U HauMEHbIIIee 3HaU€HUE C MOMOIIBIO TPOU3BOIHON. [locmpoenue epaghuxos
@yHKYUll ¢ nomMowbio NPoussooHsix. Ilpumenenue npouzso0Hou npu pewenuu 3a0ad. Haxoacoenue
IKCMPemMymos8 YHKYULl HECKONbKUX NePEMEHHDbIX.

Pewienue npuknaouvix 3a0ay no ouonocuu, Quzuku, Xumuu, IKOHOMUKU U OPYZUX RPEOMEm 08,
C8A3AHHBIX C UCC/Ie006AHUEM XAPAKMEPUCMUK RPOUECCO8 8 YCL0BUAX C80€E20 PEZUOHA, 20P00da,
CMmpanbl.

[TepBooOpasnas. Heonpenenennsiii nuaterpai. [leppooOpa3Hbie 2JIeMEHTapHBIX (PYHKITUH.
[Tnomans kpuBonuHeHOM Tpanenun. @opmyna HetoTona-JIeitOnuma. OnpeneneHHbli HHTETpal.
Buviuucnenue nnowaodeii niockux gueyp u 06vemos men spaujerus ¢ NOMOWbIO UHMeSPad.

Memoovl pewienus YyHKYUOHATLHBIX YPABHEHUL U HEPABEHCS.

I'eomerpus

[ToBTOpenue. Pemenue 3a1a4 ¢ UCMOJIL30BaHUEM CBOMCTB (PUTYp Ha TIOCKOCTH. Perenne 3anad Ha
JI0Ka3aTeNIbCTBO U MOCTPOEHUE KOHTpIpUMepoB. [IpruMeHenne mpocTeimx JTOTnYecKuX MpaBuil.
Pemenue 3a1a4 ¢ UCIOJIb30BAHUEM TEOPEM O TPEYTOJIbHUKAX, COOTHOLIEHUH B MPSIMOYTOJIbHBIX
TpeyrojbHUKax, (PakTOB, CBA3aHHBIX C YETHIPEXYyroJbHUKaMU. Perenre 3aa4 ¢ MCoIb30BaHUEM
(akTOB, CBI3aHHBIX C OKPYKHOCTSIMH. Perienue 3a1a4 Ha ©3MEpEHHsI Ha TUIOCKOCTH, BEIYUCICHHS JUTHH
U Tiomanei. Pewenue 3a0au ¢ nomowvio 6ekmopos u koopounam. Pewenue 3a0au na noemopenue
NPAKMUYUECKO20 XapaKmepa 6 yCiao6uUsAX c60€20 peZuoHd, 20p00a, CMPAHbL U 3a0ay U3 CMEHCHBIX
OUCYUNIUH HA 8bIYUCTICHUE U 00OKA3AMETbCMEO C UCNOIb308AHUEM CEOUCHIE 260MEMPUYUECKUX
ueyp.

Harnsonas crepeomerpus. [Ipusma, napamienenumnen, nupaMuaa, TETPadap.

OcCHOBHBIE TIOHITHS TEOMETPUU B IPOCTPAHCTBE. AKCMOMBI CTEPEOMETPHUU U CICACTBUS U3 HUX.
Ilonsamue 06 axcuomamuueckom memooe.

Teopema Menenas ons mempasopa. IloctpoeHue ce4eHnii MHOTOTPaHHUKOB METOJIOM CIIEIOB.
LentpansHoe npoekTupoBanue. IloctpoeHne ceuennii MHOrOrpaHHUKOB METOJIOM TIPOEKITUHA.

CkpeuBarolecs npsiMble B IPOCTPAHCTBE. YTOJI MEXAY HUMU. Memoobl naxodcoeHus
PACCMOSHULL MeHCOY CKPEUSUBAIOUUMUCS NPAMBIMU.

Teopemsl 0 mapaIebHOCTH MPSAMBIX U IJIOCKOCTEN B IpocTpaHcTBe. [lapannensHoe
MIPOEKTUPOBAHKE U U300pakeHue Guryp. I eomempuueckue mecma mouex 8 NPOCMpaHcmae.

[lepnieHIUKYNSpHOCTD MPSAMON U TIOCKOCTH. OpTOroHanbHOE NpoeKkTupoBaHue. HaknoHHble n
npoekuuu. TeopeMa o Tpex nepneHauKyspax. Peuwenue 3a0au npakmuuecko2o xapakmepa Ha
63AUMHOE PACNON0MHCEHUE RPAMBIX U NIOCKOCHENL 8 YCTI08UAX CB0E20 PECUOHA, 20P00d, CIMPAHbL U
3a0a4 U3 CMEHCHHLIX OUCUUNIUH HA 6BIYUCTICHUE U 00KA3AMENbCME0.

Buowt mempasopos. Opmoyenmpuueckuii mempas’op, KApKACHbIL mempal’aop, pa6HOSPAHHbI
mempa3op. IlpamoyzonvHolil mempasop. Meouarwvl u bumeouarvl mempas’opa.

Jlocmpaueanue mempasopa 0o napaienenuneod.

Paccrostaust mexay ¢urypamu B npoctpancTe. OOIIMiA MEPIEHIUKYIIAP ABYX CKPEIUBAIOITUXCS
MPSMBIX.

Vsl B mpocTpancTse. [leprnenaukynspHble MII0CKOCTH. [110ujadb opmo2oHanibHOl NpoeKyuu.
Ilepnenouxynaprnoe ceuenue npuzmul. Tpexepannwiti u mMHo2ozpanHulil yeon. Ceoticmea niocKux y2no8
MHo2oepanHozo yena. Ceoticmea niocKux u 08YepaHHbIX Y208 mpexepanHozo yaid. Teopemuvl KoCuHycos
U CUHYCO8 OJisl MPexspanHo2o yaia.

Bunel MHOTOrpaHHUKOB. Pazeepmiu muocoepannuka. Kpamuativiue nymu na nogsepxnocmu
MHO202PAHHUKA.

Teopema Jtinepa. IlpaBunbHbIE MHOTOTPAHHUKH. /[801iCMBEHHOCIb NPABUNLHBIX MHO202PAHHUKOG.

[Tpuszma. [Tapannenenunen. CorictBa napamienenumnena. [IpsMoyronbHbIi napauieienune].
HaxyioHHBIE IPU3MBI.

[Tupamuna. Buasl nupamu. IeMeHThI MPaBUILHON upaMuasl. [Tupamusl ¢
PaBHOHAKJIIOHEHHBIMU peOpaMu U TPaHsSIMHU, NX OCHOBHBIE CBOHCTBA.

[Tnomaau moBepxHOCTEH MHOTOTPAaHHUKOB. Peutenue 3a0au npakmuyueckozo xapakmepa 6
YCl0BUAX C80€E20 PECUOHA, 20P00a, CIMPAHDBL U 3A0aY U3 CMENCHBIX OUCUUNIUH HA GbIUUCTEHUE U
00Ka3amenbCcmeo ¢ UCNONb308AHUEM CEOUCIME MHO20ZDAHHUKOB.
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Tena BpameHus: TMIMHIP, KOHYC, ap U cepa. CeueHus LMIMHIPA, KOHYyca u mapa. [llapoBoii
CErMEHT, IIapOBOH CIIOM, MIapoBoil cekTop (KoHYC). Pewtenue 3a0au npakmuueckozo xapaxkmepa é
YC0BUAX C80€E20 PECUOHA, 20P00a, CIMPAHDL U 3A0aY U3 CMENCHBIX OUCUUNIUH HA GbIUUCTEHUE U
00Ka3amenbCmeo ¢ UCNONb308AHUEM CEOIICIME YUIUHOPA U KOHYCA.

VYcedeHHas nupaMuia U yCEUEHHBIN KOHYC. Peutenue 3a0au npakmuueckoz2o xapakmepa 6
YC10BUAX CB0€E20 PECUOHA, 20P00A, CIMPAHBL U 3A0aAY U3 CMENCHBIX OUCUUNIUH HA 6bIYUCTEHUE U
00Ka3amenbCcmeo ¢ UCNOAb308AHUEM CEOTICHE MeTl U ROGEPXHOCHEN 6PAleHUA.

Onemenmul cghepuueckou eeomempuu. Konuueckue cewenus.

KacatenbHble npsiMble U IIIOCKOCTU. Bricannsie u onucanubie chepol. Kacarowuecs cgepul.
Kombunayuu men epawenus.

BexTops! u koopauHatel. CyMMa BEKTOPOB, YMHOKEHHE BEKTOPA HA YUCIIO. YTOJI MEXAY
BekTopamu. CkanspHoe rnpousBeieHue. Peuwtenue 3a0au npakmuueckozo xapaxkmepa 6 ycio8usax
C60€20 pecuona, 20pooa, CMpansvl U 3a0ay U3 CMENCHLIX OUCYUUNIUH HA GbIYUCTEHUE U
00Ka3amenbCcmeo ¢ UCNOIb308AHUEM 8eKMOPO8 U KOOPOUHAMI.

YpaBHeHHE 10cKoCcTH. DOpMYyITa pacCTOSTHUS MEXKTy TOUKaMu. Y paBHeHHE chepbl. Popmyia
paccmosHus om mouku 00 naockocmu. Cnocobwl 3a0anusi NpAMOU ypagHeHUAMU.

Pewenue 3a0au u ookazamenvbcmeo meopem ¢ NOMOWbIO BEKMOPOE U MEMOOOM KOOPOUHAM.
Onemenmul 2eomempuu macc.

[Tonsatue o6bema. O6beMbl MHOTOrpaHHUKOB. OOBEMBI Te BpameHust. Akcuomsl 06vema. Bvieoo
dopmyn 0ob6vemos npsamoy201bHO20 napaieienunedd, NpusmMvl U nUpamuovl. Popmynvl 0
HaxoxcoeHuss 00vema mempasopa. Teopemvl 06 OMHOWEHUSAX 00BEMOS.

Ipunoorcenuss unmezpana K 8bIvUCIeHUIO 00beM08 U nosepxnocmeti men spaujenus. Iowaods
cpepuueckozo nosca. Obvem waposoeo cios. llpumenenue 00veMos npu peuwieHuu 3a0ay.

[Tnomane chepsr.

Paszeepmra yununopa u konyca. Ilnomanb moBepXHOCTH LMJIMH]IPA U KOHYCA.

KomOuHamu MHOTOTpaHHUKOB U TEJI BpaIlEeHUs.

[Tono6ue B mpoctpancTse. OTHOILIEHNE 0O0BEMOB U IUIOIIA/IEH TOBEPXHOCTEN MOTOOHBIX (PUTYP.

Pewenue 3a0au npakmuueckozo xapaKxmepa 6 yCio6usax c60e2o pezuoHa, 20pooa, Cmpansl u
3a0a4 U3 CMEHCHBLIX OUCHUNIUH HA GbIYUCTIEHUE U 00KA3AMENbCMEO C UCNOIb308AHUEM CEOUCME
zeomempuueckux guzyp.

suoicenus 6 npocmparcmee: napanienbhblil NepeHoc, CUMMEMPUSL OMHOCUMETLHO NIIOCKOCHIU,
UEHMPATIbHASL CUMMEMPUSL, HOBOPOM OMHOCUMETLHO NPAMOI.

IIpeobpazosanue nooobus, comomemusi. Pewienue 3a0a4 Ha niocKOCMU ¢ UCNOTb308AHUEM
cmepeomempuieckux Memooos.

BeposiTHOCTH M CTATHCTHKA, JIOTHKA, TEOPHUs rpad)oB 1 KOMONHATOPHKA

[ToBTopenue. Mcnonp3oBanue Tabaum ¥ JuarpamMm JAjsl IpeCcTaBlIeHus JaHHbIX. Pemenue 3a1ay Ha
IIPUMEHEHHE OINMCATEIbHBIX XapaKTePUCTUK YHCIOBBIX HAOOPOB: CPeIHUX, HAUOOIIBILET0 1
HaVMEHBIIIETO 3HAYEHUs, pa3Maxa, IUCIIePCUN U CTAaHJAPTHOIO OTKIIOHEHUS. BpunciieHne 4acToT u
BEPOSATHOCTEH cOOBITHI. BbIunciienue BeposSTHOCTEH B OMBITaX C PABHOBO3MOXXHBIMH 3JI€MEHTApHBIMU
ucxonamu. Mcnonb3oBaHre KOMOMHATOPUKH. BoruriciieHue BeposiTHOCTEN HE3aBUCUMBIX COOBITHH.
Hcnonb3oBanue GopMyIibl CI0XKEHUS BEPOSITHOCTEH, TuarpaMm Jiliepa, AepeBa BepOsITHOCTEH,
dbopmynbl beprynm.

Beposmnocmnoe npocmpancmeo. Akcuomvt meopuu 6eposimHocmell.

VYcnoBHas BeposTHOCTH. [IpaBrito yMHOXkeHUs BeposiTHOCTEN. Dopmysa OJHON BEPOSITHOCTH.
®opmyina baieca.

Pewenue 3a0au na éviuucnenue u OUEHKy 6epOAmMHOCIU COObIMUTLL 6 PEANbHOU HCUSHU 6
YC06UAX C60€20 PECUOHA, 20P00A, CHPAHDbI.

JIMCKpeTHBIE cilydaliHble BEJIMYUHBI U pacnpezeneHus. COBMECTHBIE PACIIPENCICHUS.
Pacnipenenenne cyMMbl U IPOU3BEACHUS HE3aBUCUMBIX CIIy4alHbIX BEIMYMH. MaTeMaTudeckoe
OKUJAHWUE U JUCIIEPCHUS CIydallHOW BEIMYMHBI. MaTeMaTH4eCcKOe OKUAAHUE U AUCTIEPCHUS CYMMBI
CIIy4alHbIX BEJIMYUH.
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bunapsas cirydaiinas Beau4uHa, pacupeneineHue beprymn. ['eomerpuueckoe pacupeneaeHue.
bunomuanbHOE pacnpeniesieHle U ero CBOMCTBa. [ unepeeomempuieckoe pacnpeoeierue u e2o
ceoticmaa.

HenpepriBHble citydaiinbie Benu4uHbL. [TOTHOCTE BeposiTHOCTU. DYHKIINS pacHpe/IesIeHuUs.
PaBHOMepHOE pactipeneneHue.

IlokazamenvHoe pacnpedeneHue, e2o napamempbi.

Pacnpeoenenue Ilyaccona u eco npumenenue. Hopmansnoe pacrnpeaenenue. @ynkuus Jlamnaca.
[TapameTpsl HOpMaIbHOTO pacnpeaeneHus. [[pumepsl ciydaifHbIX BETUYHH, TOTYMHEHHBIX
HOPMaJIbHOMY 3aKOHY (IIOIPELUIHOCTh U3MEPEHUM, POCT UeoBeKa). [{enmpanvHas npeoenvhast
meopema.

Hepagencmeso Yebviuesa. Teopema Yebviuesa u meopema bepryniu. 3axon 6onvuuux wucei.
Buibopounwiii memoo usmepenus eeposmuocmetl. Ponb 3akoHa Oonbuiux yucen 8 Hayke, npupooe u
obwecmee. Pewienue 3a0ay na epluucieHUe U OUEHKY 8EPOAMHOCIU COObIMUIL 8 PeabHOU HCUZHU 6
YC10BUAX CB0€E20 PECUOHA, 20P00A, CHMPAHBL.

KoBapuanus nByx cinydaitaeix BenuduH. [lorstae o kodddumuenre koppensiaun. COBMECTHBIC
HaAOIIO/IEHUS ABYX CIy4alHBIX BEIHUUH. Buibopounwsiii koagpuyuenm koppenayuu. Jlunetnas
pezpeccusl.

Cmamucmuyeckas eunomesa. Cmamucmuka Kpumepus u ee yposeHsv 3nauumocmu. I[lposepxa
npocmeuwux cunomes. IMIUpUIEcKUue pacnpeoenerus U ux cesasb ¢ meopemudecKkumu
pacnpedenenuamu. Paneosas koppenayus.

Pewenue 3a0au na npumenenue Cmamucmu4ecKux Memooog 011 aHaau3a XapaKmepucmuk
COUUAILHOU U IKOHOMUYECKOU 0eAMEeTbHOCHU Pe2UOHA U CIPAHbL 8 Ue10M

Ilocmpoenue coomeemcmeuil. HnvekmusHvle u clopvekmugHvle coomeemcmsust. buexkyuu.
J{uckpemnuas nenpepvignocms. [lpunyun upuxne.

Koouposanue. Jleouunas 3anuco.

OcHnognbie nousamus meopuu epagos. /lepesvs. /[souunoe oepeso. Ceaznocms. Komnonenmol
ceasnocmu. Ilymu na epaghe. Jiineposwvi u I amunbmonogol nymu.

Iloozomoexa k ghopmuposanuio OK u IIK

OK 1. BriGupath criocoObl pemieHus 3afady NpopecCHOHATBHOU NESATEIbHOCTH NPUMEHUTENIBHO K
Pa3INYHBIM KOHTEKCTaM.

OK 2. OcymiecTBIsATh MOUCK, aHAINU3 M MHTEPIIPETALUIO HH(POPMAIMH, HEOOXOAUMOM /17151 BBIITOJIHEHUS
3aJa4 NpoQecCuOHANbHOMN eATEIbHOCTH.

OK 3. IInannpoBath U peaqn30BbIBaTh COOCTBEHHOE MPO(ECCHOHANBHOE U INYHOCTHOE Pa3BUTHE.

OK 4. PabGortarb B KOJUIEKTMBE M KOMaHJe, 3()(PEeKTUBHO B3aUMOJEHCTBOBATh C KOJUIETaMH,
PYKOBOJCTBOM.

OK 6. IIposBIsATh IpaXkIaHCKO-TATPHOTHIECKYIO MTO3UIIHIO, JEMOHCTPHPOBATH OCO3HAHHOE TIOBEIICHHE
Ha OCHOBE TPAIULIMOHHBIX 00IEUETOBEYECKUX IEHHOCTEH.

OK 9. Mcrnonk3oBaTh HHGOPMAIIMOHHBIE TEXHOJIIOTHH B MTPO(HECCHOHALHON JIESTEIIEHOCTH.

IIK.1. Opranus3oBarb 1 OCYIIECTBIATH KCIUTYaTALMIO 3JIEKTPOYCTAHOBOK IPOMBIIIIIEHHBIX U
IPAKJAHCKHUX 3/1aHHM.

I1K.2. Opranu3oBbIBaTh U MPOU3BOAUTE PAOOTHI MO BBISBICHUIO HEUCTIPABHOCTEH JIEKTPOYCTAaHOBOK
MIPOMBIIIEHHBIX U TPAXKIAHCKUX 3/1aHUAMN.

I1K.3. OpranusoBarb 1 IpOU3BOJUTH PEMOHT IEKTPOYCTAHOBOK ITPOMBIIIJIEHHBIX U IPAXKAAHCKUX
3/1aHUM.
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1.4 Kotn4yecTBO 4acoB Ha 0CBOCHHME IPOrPAMMBI 1M CHHUIIJIMHBI:

O0beM 00pa3oBaTeNbHOM HArpy3KH cTyaeHTa- 293 yaca

Yactb mporpaMMmel - 94 gaca peanusyercst B opMe MPaKTUYECKOM MOATOTOBKH U BKJIIOYAET:
Jlexnuii - 140 gacos;

JlabopaTopubix padoT - 0 yacos,

[IpakTnueckux 3anatuii - 94 yaca

O0beM Harpy3KH CTYJEHTa BO B3aMMOJICHCTBHH C MpernoaaBaTenem - 234 yaca

B TOM YHUCIJIE:

00s13aTeIbHOM ayAuTOpHOH yueOHoM Harpy3ku 140 gacos,

IIPaKTUYECKUX 3aHATUN 94 yaca

BreaynuTopHO caMOCTOSTENHFHON paboThI 59 yacoB

2. CTPYKTYPA U COJAEP)KAHUE YYEBHOU JUCIHUILIAHBI

2.1 O0beM y4eOHOM TMCHUIIMHBI U BU/IbI Y4eOHOH padoThl

Buj yueOHoii padoThl Oobvem uacos
O0bem 00pa3oBaTeIbHON HATPY3KH 293
O0beM HArpy3KH CTYJ€HTAa BO B3aMMO/1eliCTBHH C NMpenogaBaTeaemM 140
B TOM YHCIIE:
[IpakTHueckas NOAroTOBKa 94
JlabopaTopHbie pabOThI 0

CamocrosTenbHas pabota 00ydaromerocsi(Bcero) -
B ToM uucne:

-BHEAyJIUTOPHAs caMOCTOsTeIbHAas paboTa (MOArOTOBKA COOOLICHHUH,
Npe3eHTallui, peleHue 3aj1ad, 3arnojHeHue Talbnul, pa3paboTka
WH/IMBUYaJIbHBIX TIPOEKTOB)

IIpomesicymounas ammecmayus 8 popme sK3amena
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2.2 TemaTn4yeckni IJIaH U coaepxkanue yueOHou nucuuniaunbl O/I1.01 «kMamemamuka: anzedopa u Havyana anaiu3a; 2e0Mempusi»

HaumeHoBaHue Conep:kanue y4eOHOro MaTepuaJa, JadopaTopHble padoThl M MPAKTUYECKUE 3aAHATHS, O0bém | YpoBHHU
pa3esioB M TeM caMoCTosITeJIbHAs padoTa 00y4aouMXcs YacoB | YCBOCHHUS
6 4
1 [loBTOpEHME. Pemenne 3amad ¢ HMCIIOJIL30BAaHHEM CBOMCTB YUMCEI M CHCTEM CUHCICHHS, ACIUMOCTH, HOJICH U 2
yacTeil, MPOUEHTOB, MOAyJel uncen. MHorouieHsl. /leaeHue MHOTOWIEHOB ¢ OCcTaTKoM. Teopema
be3y u ee cnencrBus. Pemenne 3a1a4 ¢ MCIOJIB30BAaHUEM I'PAyCHOM Mephl yria. Moayss uucia u
ero cpoiicTBa. Perlenue 3aa4 Ha IBUKEHHE M COBMECTHYIO pabOTy, CMECH U CIUIABBI C IIOMOIIbIO
JIMHENHBIX, KBaIPAaTHBIX U JPOOHO-PALIMOHAJIBHBIX YPABHEHUHN U UX CHCTEM.
Pemenue 3a1a4 ¢ MOMOIIBIO YHCIIOBBIX HEPABEHCTB M CUCTEM HEPABEHCTB C OAHOM MEPEMEHHOMU, C 2
IPUMEHEHHEM H300pakeHHUs] YUCIIOBBIX NPOMEXYTKOB. ['paduueckoe perieHue ypaBHEHUH U
HepaBeHCTB. Vcnonp30BaHue orepanuil HaJl MHOKECTBAMU U BBICKa3bIBaHUsIMH. Vcnonb3oBaHue
HEPABEHCTB M CHCTEM HEPABEHCTB C OJHOM IIEPEMEHHOW, YHCIIOBBIX IIPOMEXYTKOB, HX
o0beTUHEHNH M mepecedeHuid. [IpuMeHeHne Tpu pemeHud 3a7ad CBOMCTB apu(METHUECKOU H
IE€OMETPUUECKOM IMPOrpeccuH, CYMMMPOBAaHUS OECKOHEYHOH cXonduleics reoMeTpuyecKon
IIPOrPECCUM.
IIpakTHYeckasi MOAr0OTOBKA 2 2
IIpakTnueckas Ne 1. Pemenue 3a1ad ¢ MCNOJIb30BAaHUEM YHUCIOBBIX (DYHKUMH M UX TpapUKOB.
Hcnonb3oBaHue CBOHCTB M TpadUKOB JUHEWHBIX M KBaJpaTHUHBIX (YHKIMHA, 0OpaTHOM
MIPONOPLIMOHAIIBHOCTH U (D YHKIIUU y= \/;
2 Mlepnenaukyasipuocts | CoaepskaHue yueOHOIo MaTepuasa 12
NPsIMOH M NJIOCKOCTH, 1 | AKCHOMBI U TIEPBBIE TEOPEMBI CTEPEOMETPUH.
ABYX Muockocteii (12 2 | IeprieHauKyssp K TUIOCKOCTH. HakJIOHHAS K MJIOCKOCTH.
Hacos) 3 | [Ipu3Hak MepHeHIUKYISIPHOCTH TPSMOW M TUIOCKOCTH. TeopeMbl O TMepIeHIUKYISIPHOCTH
IIPSIMOM U TNIOCKOCTH.
4 | Yron Mexay NMpsiMOi U IUIOCKOCTBIO. JIByrpaHHslii yroj. Pemenue 3aiad o teme.
IIpakTHYecKkasi MOATOTOBKA
IIpakTuyeckas Ne 2. Bzanmopacnonoxxenue Gpuryp.
IpakTHyecKkast MOATOTOBKA 2
IIpakTuyeckas Ne 3. «IIpsiMble ¥ TUIOCKOCTH B POCTPAHCTBE.
3 JlelicTBUTeIbHBIC Coaeprxanue yueOHOro MaTepuaJa 8

yuciaa (8 yacon)

1 ‘ ITonsatue pgevicTBuTenbHOro unciia. MHoskecTBa umcesr. CBoiicTBa IeHCTBUTEIHHBIX YHCEIT.
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2 | Merox marematndeckoi mHAyKuu. [lepecranoBku. Pasmemenus. Coueranus.

3 | Jloka3arenbCTBO YUCIOBBIX HEPABEHCTB. JlemuMocTh 11enbiX uyuces. CpaBHEHHE YUCE 0
MOJIYJTIO.

IIpakTHYeckasi MOATOTOBKA
IMpakTuyeckas Ne 4. Penienue 3a1a4 ¢ EJI0YUCICHHBIMU JAHHBIMU

4 PanuoHa/JbHbIE Coaeprxkanue yueOHOro MaTepuaJa 14
YPaBHEHUSA U 1 Panmonansubie BeipakeHusi. @opmynel OuHOMa HhI0TOHA, CyMMBI M Pa3HOCTH CTETICHEH.
HepaBeHcTBa (14 yacoB) | 2 ParnmonansHble ypaBHEHUS

3 CucreMbl palliOHaJIbHBIX YPABHEHUM

4 PanmonanbHble HepaBeHcTBa. HecTporue HepaBeHCTBa.

S) CucreMbl palliOHaIbHBIX HEPABEHCTB

IlpakTH4yeckasi MOArOTOBKA

IpakTuyeckas Ne 5. MeToa MHTEpBAJIOB NPU PENICHUH HEPABEHCTB

IIpakTnyeckass NOArOTOBKA

IpakTuyeckas Ne 6. Pemenue 3agay.
5 IMapajuieIbHOCTH Coaep:xaHue yueOHOro MaTepuaJia 12
NPSIMBIX H IIOCKOCTEH 1 [TapasuienpHble U CKPEIMBAIOIIMECS TPSIMbIE
(12 gacos) 2 B3anMHOe pacnionokeHre npssMou U MIOCKOCTH

3 [TapanmnenbHOCTH NPsAMON M IIOCKOCTH. [lapaliiesbHble IITOCKOCTH.

4 VYroa u paccTosiHuE MKy CKpelIMBaloIIUMUCA PsAMbIMU. Perienne 3aiau o reme

«[TapamnenbHOCTh NPSAMBIX U MI0cKOCTeN». O000IIeHNEe U CUCTeMaTH3alMsI 3HaHU 110 TeMe
«ITapannenbHOCTh NPSMBIX U INIOCKOCTEN.

IIpakTnyeckass NOAroTOBKa

IIpakTnueckas Ne 7. [lapannensHoe npoekTupoBanue. M300paxxeHue MiocKux u

IIPOCTPAHCTBEHHBIX (QUTYD

IIpakTu4yeckasi HOAr0OTOBKA

IIpakTuyeckas Ne 8. IIpssmoyronsHbIN napajenenunes
6 Kopenb crenenu N (10 | Comep:kanne yuedGHOro MaTepuaJia 10

4acoB)

1 [TonsiTne kopHs crenenn N. KopHM 4€THONM M HEYETHOM CTENEHEM.

2 Apudmernueckuit KopeHb. CBONCTBa KOPHEH CTENEHH N.

IIpakTHYeckasi MOATOTOBKA
Ipakrugeckas Ne 9. [TonsTue Gynxuuy u eé rpaguxa. PyHKIms Y = X'

IIpakTHYeckasi MOATOTOBKA
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n

MpaxTuyeckas Ne 10. Oynxmus v = 3x,x = 0

IMpakTuyeckas Ne 11. Kopenb creneHu n U3 HaTypajabHOIO YHUCIIA.

7 Ctenenn
MOJI0KUTEJIbHOI0 YU CIa
(10 yacoB)

Conep:xanue yueOHOro MaTepuaJia

10

1 Crenenb C pallMOHAIBHBIM MoKa3aresaeM. CBOMCTBA CTENIEHH C PAllMOHAIBHBIM ITOKA3aTEIEeM.

2 [TonsTHe nipezena nocnenoBareabHOCTH. CBOWCTBA MPECIIOB.

4 IloHsITHE CTENEHN ¢ UPPALMOHAIIBLHBIM IIOKA3aTEIIEM.

IpakTuyeckasi Ne 12. beckoneyHo yObIBaroIas reoMeTpuieckas rnporpeccus. Yucio e.

IpakTuyeckasi Ne 13. [TokazarenpHas Gynakmus. OO600IICHHE ¥ CHCTEeMaTH3allus 3HAHUH.

8 Jlorapudgmsi (6
4acoB)

Conep:xaHue yueOHOro Marepuaa

1 ‘ [Tonstue norapudma.

IpakTuueckas Ne 14. Cpoiictea norapudmos. JlecaTnanabie JIOTapupMBbI.

IIpakTuueckas Ne 15. Jlorapudmuueckas QyHKIMS U CTeTIEHHbIE PYHKINU.

9 Iloka3aTejibHbIE U
JorapupmMmmuueckue
YPaBHEHUSA U
HepaBeHCTBA (8 yacoB)

Coaep:xaHue y4eOHOro MaTepuaJa

1 Pemenne npocrelmmx noka3aTelbHbIX YPaBHEHUH.

2 Pemenue npocreinmx gorapuMuyecKux ypaBHEHUH.

3 Pemenne nmpocrenmmx noka3areabHbIX HEPAaBEHCTB. Penienue npocrenmmx
Jorapu(pMUUECKUX HEPABEHCTB.

IpakTnueckas Ne 16. Pemienne HepaBeHCTB, CBOJISAUINXCS K IPOCTEHIIIMM ITyTEM 3aMEHbI
HEU3BECTHOTO.

10 Muororpannuku (20
4acoB)

ConepxaHue y4eGHOro MaTepuaJjia

20

FCOMeTpI/I‘leCKI/IC TCJIa U IOBECPXHOCTU MHOFOFpaHHI/IK.

IIpusma.

[Mupamuna. OOBEM NHpaMUIbL.

Yceuennas nupamuga. Terpasap.

Tpéxrpannsiid yron. MHOrorpaHHslii yrosi.

CI/IMMCTpI/ISI IMPpaBUJIBHBIX MHOT'OI'PAaHHUKOB. IInaToHOBHI TENA.

N[OOI~ IWIN|F-

Teopema Ditnepa.

IIpakTnueckas Ne 17. [lapannenenunen.

IpakTuyeckas Ne 18. Pemenue 3agay no reme « MHOTOrpaHHUKN.

IIpakTuyeckas Ne 19. Buapl npaBUIbHBIX MHOTOTPAaHHUKOB.

11 Cunyc, KOCHHYC yria
(8 uacon)

Coaep:xaHue yueOHOIro MaTepuaJia

1 Omnpenenenne CHHyCa U KocuHyca yria. OcHoBHBIE (HOpMYITBI [T SiN @ u COS a.

2 IIpumepsl HCIIONIb30BaHMsl ApKCUHYCA U apKKOCHHYca. DOpMyIIbl 17151 apKCHUHYCa U
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‘ apKKOCHHYCA.

IIpakTnueckas Ne 20. [lonstue yrna. Paquannas mepa yria.

IpakTnyeckas Ne 21. ApkcuHyc. APKKOCHHYC.

12 Tanrenc u Coaep:xaHue y4eOHOro MaTepuaJia 6
KOTaHreHc yrJa (6 1 OrnpeneneHye TaHTe€HCa U KOTaHTeHca yria.
4acoB) 2 OcHoBHBIE pOopMyITHI TpeodpazoBanus s tg a u Ctg a.
IIpakTnueckas Ne 22. ApkraHreHc U apkkoTaHreHc. [Ipumepsl Hconb30BaHMs apKTaHI€HCa U
apKKOTAaHIEHCa.
13 ®opmyansl cioxennss | Coaep:kanue yueOHOro Mmarepuasia 10
(10 yacos) 1 CHHYC CyMMBI U CHHYC Pa3HOCTH JBYX YIJIOB.
2 CyMMa 1 pa3HOCTh CHHYCOB U KOCUHYCOB.
3 DopMyisl Uil JBOMHBIX U ITOJIOBUHHBIX YIJIOB.
IpakTuyeckas Ne 23. KocuHyc pa3HOCTH U KOCHHYC CYMMBI ABYX YTi10B. @OpMYIIbI 115
JOTIOJIHUTEJIbHBIX YIJIOB.
IIpakTnyeckas Ne 24. [IpousBeneHre CHHYCOB U KOCUHYCOB.
14 Coaep:xaHue yueOHOro MaTepuaJia 8
Tpuronomerpuieckue 1 OyuKIms Y = Sin X
(pyHKIUM YHCT0BOTO 2 DyHKIHA Y = COS X
aprymenra (8 yacos) 3 | lpaktuueckas Ne 25.Dynkims Y = tg X . dyHknus Y = Ctg X
4 ITpeobpazoBanue rpaduKoB.
15 Conep:xaHue yueOHOro MaTepuaJia 8
Tpuronomerpunueckue 1 [TpocTeiiine TPUroHOMETPUUECKNE HEPABEHCTBA.
YPaBHEHUSA U 2 HepageHcTBa, cBOIIIMECS K IPOCTEHIINM 3aMEHON HEU3BECTHOTO.
HepaBeHcTBa (8 yacoB) IIpakTnyeckas Ne 26. [Ipocrelinyie TPUroHOMETPUUECKHE YPABHEHUS.
IIpakTnueckas Ne 27. YpaBHeHus1, CBOASIINECS K TPOCTEHIINM 3aMEHON HEM3BECTHOTO.
16 D1eMeHTHI TEOPUH Coaeprxanue yueOHOro MaTepuaia 4
BeposiTHOCTeil (4 yaca) 1 [Tonsitue BeposiTHOCTH coObITHS. CBOMCTBA BEPOSITHOCTEH.
2 OTtHocuTeNbHAS YaCTOTa COOBITHA. Y CIIOBHAsl BEPOATHOCTh. HezaBucumbie cOOBITHS.
MaremaTtnueckoe oxuaanue. CIoKHBINA OIBbIT.
17 ®ynkuum u ux Coaepxanue yueOHOIro MaTepuaJia 8

rpaguku (8 yacos)

1 OnemenTapHble GyHKIKMU. OONaCTh ONpeeeHUs U 00JIaCTh U3MEHEHHSI (DYHKIIMH.
OrpaHn4eHHOCTh PYHKIIMH.

2 | YeTHOCTB, HEUETHOCTH, Nepruo GyHKUUH. [IpoMekyTKH Bo3pacTaHusi, yObIBaHUS,
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‘ 3HAKOITIOCTOSAHCTBA U HYJIN (bYHKI_II/II/I

IpakTunyeckas Ne 28. VccienoBanue GpyHKIMI U TOCTpOCHHE HX TPAPHKOB.

IpakTuyeckasi Ne 29. [IpeobpazoBanue rpadukoB.

18 IIpenen pyHkuumn u
HemnpepbIBHOCTD (4 yaca)

Coaep:xaHue y4eOHOIro MaTepuaJia

1 ‘ [Tonstue npenena pynkunn. OAHOCTOPOHHUE TTIPEIEIBI.

Ipakrunyeckas Ne 30. CpoiicTBa npenenoB GpyHkuuu. HenpepsIBHOCTh (GYHKLINH.
HenpepbIBHOCTB 37€MeHTapHbIX (GyHKLUH. Pa3pbiBbl pyHKIIUY.

19 O6paTHblie pyHKIIUU
(4 yaca)

Copep:kanue y4eOHOTro MaTepuaJia

1 ‘ [Tonsitue obparnoil pyakimn. BzanmMHo-oOpaTHbie QyHKIHH.

IIpakTuueckas Ne 31. O6parHbie TpuroHomerpuueckue GyHkuu. [Ipumeps! HConb30BaHUS
00paTHBIX TPUTrOHOMETpHUSCKUX QyHKIHH. OO0OIICHNEe U CHCTeMaTH3alus 3HAHUH.

20 Tesia 1 MOBEPXHOCTH
ppamenusi (10 yacoB)

Coaep:xanue y4eOHOIro MaTepHuaJia

10

[pakruyeckas Ne 32. [{ununmp. [nomans noBepxHoctu U 00beM nuiuHapa. Komounarmm
HWIMH]IPA U IPU3MBI.

IpakTuyeckas Ne 33.Konyc. Ycedennsiit konyc. [Lmomaas MOBEpXHOCTH U 00bEM KOHYCA.
KoMbOuHanmu konyca v mupamuibl.

IpakTuueckas Ne 34. Pemienne 3anad o reme «LluimHap 1 KoHyC».

IIpakTnueckas Ne 35. Chepa u map. KacarenpHast I1ocKocTh K cdepe.

IIpakTnuyeckas Ne 36. O6béM mapa. OOBEM IapOBOTr0O CErMeHTa M IapoBOro cekropa. I[lnomanu
ctepsl u e€ yacTeil.

21 IIponssonnas (8
4acoB)

Conep:xaHue yueOHOro MaTepuaJia

1 ITonsitue nmpousBoanoii. [IponsBoanas cymmsl. [Ipon3BoiHas pa3HOCTH.

2 ITponsBosiHas cinoxHoi ¢pyHKuuu. [IponsBoanas o6paTHON GHyHKIKH.

IIpakTnueckas Ne 37. HenpepbiBHOCTD (hyHKIIMH, MMEIOIINX Npon3BoAHYI0. Jnddepennman

IIpakTnueckas Ne 38. [IpousBonnas npoussenenus. [lpouszsoanas yactoro. [lponsBogHsie
HJIEMEHTAPHBIX (QYHKIIMH.

22 IlpumeHeHnune
npou3BoaHoii (10 yacos)

Conep:kanue y4eOHOIo MaTepuaa

10

1 Touku skcTpemMyMa.

2 IIpuMeHeHre MPON3BOHOM K NOCTPOEHUIO YPABHEHUS KACATEIBHOM.

IIpakTnyeckas Ne 39. Bo3pactanue u yobIBaHuE (PYHKITUH.

IIpakTnueckas Ne 40. Brinykinocts rpaduka QyHKINN.

IpakTuyeckasi Ne 41. Acumnrotsl. J[pobHo-nmuHeitHas Gynakaus. [locrpoenue rpadhuxon
GyHKIMH ¢ IPUMEHEHNEeM MTPOU3BOTHOM.
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23 Koopaunatsl Toukn | Cogep:xanue yueOHOro marepuaja 4
1 KOOPAMHATHI BeKTOpa | 1 \ YToa Mexy BEKTOpamH.
(4 yaca) IMpakTuyeckas Ne 42. [IpssmoyronbpHas cucteMa koopauHaT KooparHaThel cepeiMHbI OTpE3Ka.
Bexkropsl. KoopauHate! BekTopa.
24 Omnepanuu ¢ Coaep:xkaHue y4eOHOro MaTepuaJa 4
BeKTOpamH (4 yaca) 1 CrojkeHue ¥ BBIYMTAHUE BEKTOPOB. Y MHOYKEHUE BEKTOpPA HA YUCIIO.
2 Pa3noxenue BekTOpa o TpEM HEKOMILTIAHAPHBIM BeKTopaMm. CKaIIpHOE NPOU3BEACHUE
BEKTOPOB. YpaBHEHUE IJIOCKOCTH.
25 IlepBooOpa3nasi u Coaep:xaHue yueOHOro MaTepuaJia 10
uHTerpaJ (10 yacos) 1 [TonsiTre nepBooOpasHoil. 3ameHa nepemeHHoW. IHTerprpoBaHue 1no yactsim
2 CaolicTBa onpeaenéHHpIX UHTErpaioB. [IpumeHeHre onpeen€HHbIX HHTErPaioB B
FEOMETPUUECKUX M (PU3NUECKUX 3a/ladax.
IIpakTyeckas Ne 43. [1nonjanp KpUBOIMHEHHON Tpanenuu
IIpakTnueckas Ne 44. Onpenenéunsiii unterpan. ®opmyna Herotona—Jleitbnuia
IIpakTnueckas Ne 45. [lonstue nuddepennmansaoro ypasHenus. Pemenue 3aaau.
26 Ilpumenenue Coaep:xaHue y4eOHOro MaTepuaJa 4
BEKTOPOB M KoopAuHaT | 1 YpaBHenus cepsl U IIIOCKOCTH. PaccTosiHEE OT TOUKH JI0 TIIOCKOCTH.
B peleHMsX 3aaa4 (4 2 Brruncnenmne paccTossHUS MEXAY CKPEIMBAIOIIUMUCS IPSIMBIMU.
yaca) Brruncnenue yriioB Mex1y NpsIMBIMH U IJIOCKOCTSIMM.
27 IlpeoGpa3oBaHus Conep:xaHue yueOHOro Marepuasa
npocrpancrsa (4 yaca) 1 JIBrxeHust npoctpancTBa. Hekoropsle Buabl aBmxeHuil. [IpeobpazoBanue nogoousl.
2 [Ipsimas u cepa Ditnepa. 'omoreTus. Pemenue 3anay no teme «IIpeobpazoBanue
MIPOCTPAHCTBAY.
28 YpaBHeHus. Conep:xaHue yueOHOro Marepuasa 8
HepasencrBa. Cucremsr | 1 PaBHOCHJIBHOCTh ypaBHEHUI U HEPABEHCTB. Y PABHEHUSI-CIEACTBUS.
(8 uacos) 2 PaBHOCMIIBHOCTH YpaBHEHMI U HEPABEHCTB cucTeMaM. PaBHOCHIIBHOCTh ypaBHEHUN Ha
MHOKeCTBaxX. PaBHOCMJIBHOCTh HEPABEHCTB HA MHOXECTBAX.
3 @OyHKIIMOHANBHO-TPahUIECKUN METO/I PELICHNUs CUCTEM YpaBHEHUI 1 HEPABEHCTB.
Metoa npoMeXyTKOB JIJIsl YPABHEHUN U HEPABEHCTB.
IIpakTuuyeckas Ne 46. Vicnonb3oBaHue CBOWCTB (QYHKIUI PH pellIEeHUH ypaBHEHUN U
HepaBeHCTB. CHCTEMbI YpaBHEHHM ¢ HECKOJIBKMMH HEU3BECTHBIMHU.
29 CraTucTHKa U Coaeprxanue yueOHOIro MaTepuaJia 6

TeOpHUsi BEPOSITHOCTEH,

1 ‘ CrnyyaiiHble BenunHbl. ['eHepalibHas COBOKYITHOCTb U BbIOOpKa U3 Hee. LlenTpanbHble
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JIOTHMKA U TeHJIeHIIUH. Buapl cpeTHuX.
KoMOMHaTopuka (6 2 Mepni pazOpoca. Maremarnueckoe oxxuganrie. OCHOBHbIE TEOPEMBI TEOPUU BEPOSITHOCTEI.
4acoB) IpakTuyeckasi Ne 47 . Penienue 3a7a4 Ha ONpeiesIieHUe YaCTOTHI M BEPOSITHOCTH COOBITHH.
Bcero: 234

IIpomeskyTouHas arTecTanus-JIK3aMeH

JUist XapaKTepUCTUKU YPOBHSI OCBOCHHUS y4eOHOT0 MaTepralia HCIOIB3YIOTCS CIeaytole 0003HaueHUs:

1. — o3HaKOMUTEIBHBIN (y3HABAHHE paHEE U3yUYCHHBIX OOBEKTOB, CBOMCTB);

2. — penpOAYKTHUBHBIN (BBIIOJHEHUE NCATEIHLHOCTH O 00pa3ily, MHCTPYKIIUU WU TIOJT PYKOBOJICTBOM )

3. — IPOAYKTHBHBIH (TUTAHUPOBAHKUE U CAMOCTOSITEIHHOE BBHITIOJTHEHUE ICATEIILHOCTH, PEIICHHE IPOOJIEMHBIX 3a/1a4)
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3 YCJOBUS PEATIN3ALINUA TPOT'PAMMBI JUCHUITJIMHBI

3.1 TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPHAJIbHO-TEXHUYECKOMY 00ecreYeHn o

Peanu3anus mporpaMMbl JUCHHUILTAHBI TPOBOAUTCS B KAOWHETE «MAaTEMAaTHKA.

O6opynoBanue y4eOHOTO KaOMHETA:

- paboune MecTa AJisi 00yJaroIuXcs, CTYIEHTOB U NPETMOAaBaTeNs, ayAUTOPHAs J10CKa;

- KOMIUICKT y4eOHO-METOJINYECKON MOKyMEHTAIuu (y4eOHUKU M ydeOHBbIE MOCOOMS, KapTOYKHU-
3a/laHusl, KOMIUICKTHI TECTOBBIX 3aJaHWU, OJJIEKTPOHHAS CHPABOYHO-ydeOHas JIMTEparypa,
MYJIbTHMEIMIHBIC 00yUYaIONIHe IPOTPaMMBI);

~ HArJBIIHBIC TOCOOUS (CXEMbI, TaOJIMIIBI, H300pa3UTEIbHbIC U HATYPATIbHbBIC TOCOOHS);

- ABTOPCKHH KOMIUIEKT KOMITBIOTEPHBIX MPE3CHTAIINH.

TexHuueckue cpencTBa 0OydeHus:

- KOMIIBIOTEP, MPOrPaMMHOE 00ECIIeYeHUE OOIIET0 Ha3HAYCHUS;

3.2 UndopmanuonHoe odecriedeHne 00yueHust
Ilepeyenb yueOHbIX M3aaHNi, UHTEpHET-pecypcoB, JONOJIHUTEIbHON JTUTEPATYPHI
OCHOBHBIE HICTOYHUKH:

JJist cTyaeHToB
bamvakoB M.M. Maremarunka: anreOpa U Hadaia MaTeMaTHYECKOrO aHAIN3a, TEOMETPHs: YIeOHUK
JUIS CTYJEHTOB MpodeccroHalbHbIX 00pa30BaTeNbHBIX OPTaHU3alUN, OCBAWBAIOIIUX Mpodeccuu u
crnenuansaoct CIIO. — M.,2017
bamvakoB M.M. MaremaTuka: ainre6pa v Hayajia MaTeMaTUYECKOro aHanu3a, reomerpusi: COOpHHUK
3ama4  NpoUIBLHONW HAMPABICHHOCTH: yded. TocoOHWe sl CTYIEHTOB MPOo(ecCHOHATBHBIX
o0pa3oBaTeNnbHBIX OpraHu3aluii, ocBanBammuX npodeccun u cnenuansHoctu CIIO. — M.,2017
bammvakoB M.M. Marematuka: anrebpa M Hadajza MaTeMaTHMYECKOrO aHajlu3a, TEeOMETpUS:
3agauHuK: ydeO. mocoOue A CTYJEHTOB NpOoQeCcCCHOHATIBHBIX 00pa3oBaTeIbHBIX OpraHU3alui,
ocBauBarIux npodeccuu u cneruanbHoctu CI10. — M.,2017
bamvakoB M.M. MaTtematuka: anrebpa v Hauana MaTeMaTHYECKOTO aHAIIN3a.[€OMETPHSI:
DNEeKTPOHHBINA yuel.- METO/I. KOMIUIEKC JUIsl CTYJIEHTOB MPOPECCUOHANBHBIX 00pazo
I'yces B.A., I'puropseB C.I'., UBonruna C.B. Maremartuka: anreOpa M Hayajla BaTeNbHBIX
opranuzanuii, ocpamBaromux npodeccun u cnenuanbHoctu CIIO. — M.,2017 MaremMaTuyeckoro
aHaiuu3a, TeOMeTpUs: YYeOHMK s CTYAEGHTOB MNpo(ecCHOHANbHBIX  00pa30BaTENbHBIX
opraHu3zaiuii, oceauBaronux npodeccuu u crenuaasuoctu CI1O. — M.,2017

s npenogaBaresiei

06 obpazoBannu B Poccuiickort @enepamuu: denep. 3akoH oT 29.12. 2012 Ne 273-D3 (B pen.
®enepanpHbix 3ak0HOB 0T 07.05.2013 Ne 99-@3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-
@3, ot 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-03, ot 03.02.2014 Ne 11-D3, ot 03.02.2014
Ne 15-@3, ot 05.05.2014 Ne 84-D3, ot 27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-D3, ¢ usm.,
BHeceHHbIMH DenepanbHbiM 3akoHOM OT 04.06.2014 Ne 145-@3, B pen. ot 03.07.2016, ¢ u3m. ot
19.12.2016.)

[Tpuxa3z MunucrepctBa obpazoBanusa u Hayku PD ot 31 nekabps 2015 r. N 1578 "O BHeceHuun
W3MEHEeHUN B (enepaibHbIi TOCYJapCTBEHHBIN 00pa3oBaTeNbHBIN CTaHAAPT CPEIHEro OOIIero
oOpa3oBaHMsl, YTBEpXKICHHBbIH NpukazoM MuHuctepcTBa oOpa3oBaHMs M Hayku Poccuiickoit
®enepanuu ot 17 mast 2012 r. N413"

OI'OC COO_(ITpuka3z MunucrepctBa oOpazoBanust u Hayku P® ot 17 mas 2012 r. N 413 "O6
YTBEP)KICHUN (pellepalbHOr0 IOCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAAapTa CPEAHEro OOILIEro
oOpazoBanus" (C UBMEHEHUSIMU U JOMOJHEHUsIMUA OT 29 nexkadbpst 2014 r., 31 nexabps 2015 r., 29
utons 2017 r., 24 cents6ps, 11 nexadpst 2020 r.)

[Tucemo JlemoprameHTa rocyqapCTBEHHOM IMOJUTHUKH B  c(epe MOATOTOBKM PabOUYUX KaJApOB H
JAIIO  MunoOpuHayku  Poccum ot 17.03.2015 Ne06-259 «PexomeHmanuu TO OpTraHHU3AINH
norydeHus: npodeccruonanbHOro 0o0pa3oBaHus Ha 0a3e OCHOBHOTO OOIIIET0 0Opa30BaHUsS C YICTOM
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TpeOoBaHUi (enepalbHBIX TOCYJapCTBEHHBIX 00pa30BaTeNbHBIX CTAHAAPTOB M IOJTYy4aeMOn
po¢eCCUu WK CTIICIHATBHOCTH CPEIHETO MPO(HECCHOHATEHOTO 00pa30BaAHMS.
[TpumepHasi ocHOBHasi 0Opa3oBaTelibHAs MIPOrpaMMa CpelHero ooIero oopa3oBanmsi, 0100peHHAs

pemieHueM (denepasbHOr0 y4eOHO-METOJIUYECKOTO0 OOBEAMHEHHS IO OO0IIeMy OOpa30BaHHIO
(mpotokoi ot 28 urons 2016r.Ne2\16-3).
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4 KOHTPOJIb 1 OHEHKA PE3YJbTATOB OCBOEHMUSA

YYEBHOM TUCHUTILINHEI

KOHTpOJIb H OIEHKa pe3yJIbTaTOB OCBOCHHA y‘IC6H0ﬁ AUCHUIIIMHBL OCYIICCTBIISICTCSA
nmpenoaaBarcjicM B IMPOLCCCC IMPOBCACHHUA MNPAKTUYCCKUX SaHSITI/If/'I, TCCTUPOBAHUSA, a TaAKKC
BBITIOJTHEHU A O6y‘IaIOHII/IMI/ICSI HHIWBUYAJIbHBIX TBOPUYCCKUX 3a,Z[aHI/Iﬁ u pe(bepaTOB.

@opMOI IPOMEKYTOUHOI'O KOHTPOJIS SIBJISIETCS IK3aMEH.

PesyabTaTnl 00yueHus

@opMBbI U METO/IbI KOHTPOJIS
U OIIEHKHU Pe3yJbTaToB
o0yueHust

* IUYHOCMHBIX
1. Camoonpenenenue (JITYHOCTHOE, ;KU3HEHHOE,
npogeccuoHaIbHOE:

Chopmuposana poccutickas 2epancOaucKas UuOeHmudHOCb,
nampuomusm, — yeajdceHue K  CB0eMy  HApoody,  YYBCMBO
omeemcmeenHocmu neped Poounoii, copoocmu 3a ceoil kpaii, c60i0
Poouny, npownoe u Hacmoswee MHOCOHAYUOHATBLHO20 HAPOOA
Poccuu, cgopmuposano ysadcenue 20cy0apcmeeHHbIX CUMBONO08
(eepb, ¢nae, eumn)

Chopmuposana epaxrcoanckas no3uyusi KaKk aKmueHo20 U
0MBEMCMEEHHO20 UJIeHA POCCUTICKO20 00Uecmad, 0CO3HAIWe20 C80U
KOHCMUMYYUOHHble Npaéa U O00S3aHHOCMU, Y8aAdCAOue20 3aKOH U
npasonopsi0oK

Cohopmuposatnwi:

obnadanue yy8cmeom coOCMEeHH020 O0OCMOUHCNEA

Ipunsmue MPAOUYUOHHBIX HAYUOHATILHBIX u
obweuenoseueckux — 2yMAaHUCMUYecKux u 0eMOKPAMU4eCcKUx

YeHHocmell

T'omosHocmb k cysicenuro Omeuecmay, e2o 3auume

Cdopmuposan ocoznannoe omHoueHue K npogheccuoHarbHou
OesimeNbHOCMU  KAK  803MOJICHOCMU  YYACUs 6 peuleHUlU JIUYHBIX,
00WeCcmeeHHbIX, 20CYOAPCMBEHHBIX, 00UEHAYUOHATbHBIX NPOOIEM

Codhopmuposano MUpPOBO33peHue, coomeemcmayioujee
COBDEMEHHOM) YPOBHIO PA3BUMUSL HAYKU U 00WeCmMBEeHHOU NPAKMUKU,
OCHOBAHHO20 HA Ouanoze Kylbmyp, a MakKice paziudHblx @Gopm
00UlecmeeHHo20  CO3HAHUSA,  OCO3HAHUe  C80e20  Mecmd 8
NOJIUKYTIbIYPHOM MUpe

OCHOBbL CaMOPA38UMUsL U CAMOBOCHUMAHUS 8 COOMBEMCMBUU
Cc obOuweyenoseuecKUMU YEHHOCMAMU U UOeANaMU 2SPANCOAHCKO20
obwecmsa

Tomosnocmo u CnocooHOCMb K CCZMOCWZO)ZWZ@JZbHOIZ,
meopuecxoﬁ U OMeemcmeeHHOl 0esmenabHOCmU
HA6bIKU compdeuqecmea CO  CBepCnHUKAMU, oembmiu

MIaowezo 803pacma, 63pOCiviMu 8 00Pa308amenbHOU, 0OUEeCmEeHHO
NoJe3HOU, Y4eOHO-UCCIe008ameNbCKOU, NPOEKMHOU U Opyeux uoax
OdesimenvbHOCMU

MONepaHmMHOe CO3HAHUe U NOoBeOeHUe 6 NOAUKYIbIMYPHOM
Mupe, 20MmOBHOCHb U CHOCOOHOCb 8eCU OUAN02 C OPYUMU JTHOObMU,
docmueams 8 HeM 63AUMONOHUMAHUSA, HAXOOUmMb obwue yeau u
compyoHuyams OJist UX 00CMUNCEHUS

Copmuposanvl cnocobnocmu npomMuU8OCMosasmMs UOEON0UU
OKCMpeMU3Ma, HAYUOHANUZMA, KCeHOpoOuu, OUCKPUMUHAYUU NO

Ananu3 pedepatos;
[IpakTrueckue 3ananus,
TECTbI, KOHTPOJIbHBIC
paboTHI;

Pabota ctynenTa ¢
y4eOHUKaMHU,
CIPaBOYHHKAMU, HAYYHO-
MOIMYJISIPHBIME U3/IaHUSIMH,
KOMIIBIOTEPHBIMU 0a3ami,
pecypcamu cetu HTEpHET;
BneaynuropHas
caMocCTosTeNIbHas paboTta(
MPE3CHTALINH,
U3TOTOBJICHHE MOJIETICH,
pelieHue TPaKTUIECKUX 1
9KOHOMMYECKHUX 3a/1a4),
BBITIOJTHCHHUE TPYITIOBBIX H
WHIMBUTyaJIbHBIX
MIPOEKTOB,

VY4eOHo-
HCCIIe10BATENbCKas
JeATEIbHOCTh

Keic-meron

Huckyccus

CmeHa pabouux 30H

OK3aMeH
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COYUANBHBIM, PEeNUSUOZHbIM, PACOBbIM, HAYUOHATbHLIM NPUSHAKAM U
OpyeUM He2amueHbIM COYUATbHBIM SGTIeHUIM

Ipunsmue u  peanuzayus  yewHocmeu  300P06020 U
bezonacrhoco 0bpaza HcusHU, HATUYUe NOMPEeOHOCMU 8 PuU3UYEeCKOM
CAMOCOBEPUICHCMBOBANHUU, 3AHAMUIX CHOPMUBHO-0300POSUMETbHOU
O0esimeNbHOCMbIO,  Henpusmue  8PeOHbIX  NPUBbIYEK.  KYpPeHUus,
YROmpeOaeHusl AIKO205, HAPKOMUKOS

bepeodichoe, OMBEMCmMEeHHOe U KOMNEeMEeHMHOe OMHOWEeHUs K
Qusuyeckomy u NCUX0I02U4ECKOM) 300P0O8bI0, KAK COOCMBEHHOMY,
max u Opyeux nooetl, yMeHue OKazvleams nepeyro noMousb

T'omosHocmb u cnocobHocmb K 00paA308aHUI0, 8 MOM YUCTe
Camoodpaz06anuIo, Ha NPOMANCEHUU 8Cell HCUSHU

CO3HameNbHOe OMHOWEHUEe K Henpepbi6HOMY 00paA308aHUI0
KaK YClOo8UK YCHEWHOU Npo@decCUoOHalbHOU U 00UecmeeHHOu
oesmenbHOCmuU

HPABCMBEHHOE CO3HAHUE U NOBeOeHUe HA OCHOBe YCBOEHUs.
obueyenoseueckux yYyeHHocmel

OKONI02UYECKOe MblUIeHUe, NOHUMAHUE GIUSHUSL COUUAIbHO-
IKOHOMUYECKUX NPOYECCO8 HA COCMOsHUE NPUPOOHOU U COYUATLHOU
cpeovl; npuobpemenue onvima 9KO0JI020-HANPABIIeHHO
oesmenbHOCmuU

OMmeemcmeenHoe OMHOUeHUe K CO30AHUI0 CeMbll HA OCHOBe
OCO3HAHHO20 NPUHAMUS YEHHOCMEU CEMEUHOU HCUZHU

acmemuyeckoe OMHOUWleHUe K MUpy, GKIIUAs ICMEemuKy
Ovima,  HAY4HO20 U MEXHUYeCcKo20  Meopyecmed,  CHopmd,
0OWecmeeHHbIX OMHOULEHULL

* MemanpeomMemHulx:
Coopmuposanvt ymenusn:

P11 CaMOCTOSATENBHO ONPEACIIATH 1NN AEATEIbHOCTH, 3a/1aBaTh
napameTpbl U KPUTEPHUH, IO KOTOPBIM MOXHO OTPEACNIUTh, YTO 1IEITh
JOCTUTHYTA;

P, ,CtaButh U (QopmynupoBaTb COOCTBEHHBIE 3aJaud B
00pa30BaTeNbHON EATENbHOCTH U KU3HEHHBIX CHTYAIHIX

P, ; Beibupath myTh JOCTHIKEHUS 1IE€ITH, TUIAHUPOBAThH PEIICHUE
MOCTaBJIEHHBIX 3a/1a4, ONTUMHU3UPYS MaTepUaAIbHbIE U
HeMaTepuaIbHbIC 3aTPATHI

P, CaMOCTOSITEIIFHO COCTABIIATh MIAHBI JCITESILHOCTH

P, 3 Vcionib30BaTh BCE BO3MOMKHBIE PECYPCHI ISl JOCTUKEHUS
MOCTAaBJIEHHBIX L€ U peaan3alny MIaHOB JeSTENbHOCTU

P, 4 BeiOupath ycnenrapie CTpaTeruy B Pa3IMUHbBIX CUTYAITUAX

P3,0ueHnBaTh pecypchl, B TOM 4YHCJIE€ BpeMs U Jpyrue
HEMaTepuajdbHbIE  PECypchbl, HEOOXOAMMBIC JUISI  JTOCTHKEHUS
IIOCTaBIICHHOM LEIN

P3,0Oprann3oBbIBaTh 3¢ pexTUBHBIN TIOMICK pecypcoB,
HEOOXOJAUMBIX JIJIs JOCTHXKEHHMS ITOCTABIICHHOM IICIN

P3301eHuBaThH BO3MOJKHBIE MOCJIEICTBUS JIOCTHOKECHHUS
IMOCTABJICHHON IICNHM B JEATCIHbHOCTH, COOCTBEHHON KU3HU M KHU3HU
OKPYKAIOIIUX JIIOJIeH, OCHOBBIBASICh Ha COOOpPaXEHUAX OTHUKH U
Mopanu

P;; CamMOCTOSTENBHO OCYIIECTBIATh, KOHTPOJUPOBATH U
KOPPEKTUPOBATh ACSATEIBHOCTD
P51ConocTaBiATh MOJYYECHHBIN pE3yabTaT AEATEIbHOCTH C
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MOCTABJICHHOM 3apaHee UEIbI0

PsBnanets HaBbIKaMU TIO3HABATENbLHOM pedrexkcun Kak
OCO3HAHMS COBEPIIAEMBIX JEHCTBUH M MBICIUTEIBHBIX MPOILECCOB, UX
pe3yiabTaTOB M OCHOBaHUM, TpaHUI] CBOETO 3HAHUS M HE3HAHUS,
HOBBIX ITO3HABATEbHBIX 3a/1a4 U CPEJICTB UX JOCTH)KCHUS

P77 CaMOCTOATENbHO OIEHMBATh M MPUHUMATH PEIICHUS,
ONPEACIISIIONINE CTPATETUI0 TMOBEACHUS, C YYETOM TPaKIaHCKUX M
HPaBCTBEHHBIX IIEHHOCTEH

11 1VickaTh ¥ HaXOUTH OOOOIICHHBIE CTIOCOOBI PEIICHHUS 3a/1a4

11 ;Brnanets HaBBIKaMH pa3penieHus mpooieM

111 30cyecTBISITE CAMOCTOSITENIBHBIA MOUCK METO/IOB PELICHUS
MPAKTUYECKUX 3aJ]1a4, TPUMEHSTh Pa3JIMuHbIC METO/Ibl TO3HAHUS

I ;PemiaTte 3amaun, HAXOIMIIHECS HA CTBIKE HECKOJILKHX
y4eOHBIX TUCUUIUIMH

I sVicnionb30BaTh OCHOBHOW ~QJIITOPUTM  HCCJICIOBAHUS TPHU
pEIIeHNH CBOMX y4eOHO-TI03HABATENIbHBIX 3314

IT, glcrions30BaTh OCHOBHBIC TIPUHLMIIBI MPOEKTHOMN
NEeSTeNbHOCTH IIPU PELICHUH CBOMX Y4eOHO-TI03HABATEIbHBIX 3a/1a4 U
3a7a4, BO3HUKAIOUINX B KyJIbTYPHOU U COLIMATIbHON KU3HU

11 7BeicTpauBarh WHJVBUYAJIbHYIO 00pa3oBaTelbHYIO
TPAEKTOPHUIO, YUUTHIBAs OrPAHMYEHUS] CO CTOPOHBI  JIPYTUX
YYaCTHUKOB U PECYPCHBIE OTPaHUYEHUS

II gMeHATb U yaepKUBaTh pa3HbIe MO3HUIIMHU B IMO3HABATEIHHOU
JIeSITEILHOCTH

11 ol IposBnsTh CIIOCOOHOCTD K MHHOBAITMOHHOM,
AHATUTUYECKOM, TBOPYECKOM, WHTEIIEKTYaJbHOM IESATEIbHOCTH, B
TOM YHCJIe YI€OHO-UCCIIEI0BATETLCKON U MMPOSKTHOM NeITeIbHOCTH

1T, 19 CaMOCTOATENBHO MPUMEHSATh MPUOOpPETEHHbIE 3HAHUS U
CroCOOBI JIEWCTBUIM TPH PEUIEHWH PA3JIUYHBIX 3a/a4, HCIOJIb3Ys
3HaHHUA OJHOTO WM HECKONbKHX Yy4eOHBIX MpPEeIMETOB WU
MpEeAMETHBIX 00JIacTeil, B TOM YUCJe B Y4eOHO-UCCIIEI0BATEIbCKON U
MIPOEKTHOM EITEIbHOCTH

Il ;:Bnagetr  HaBbIKaMM  Y4eOHO-MCCIEAOBATEIIbCKOM |
MIPOEKTHOM 1€ATEIbHOCTH, @ UMEHHO:

Il ;11 cTaBUTH LENUW WWIH  gopmyruposams — cunomesy
uccredosanusi, UCXOAs W3 KYIbTYpPHOU HOPMBI U COOOpa3ysich C
MpeACTaBICHUSIMU 00 001IeM Oare;

Il 11 OLIEHMBATh PECYpPChl, B TOM YHUCJIE€ U HEMaTepualbHbIC
(Takue, KaK BpeMs), HEOOXOIUMBIE IJIS JTOCTHKEHUS MOCTaBICHHOMN
LETIN;

11 11 3 manupoBaTh paboTy;

II; 11 4 OCYIIECTBIIATH OTOOP M HWHTEPIIPETAHNIO HEOOXOAMMOMN
nH(popMaLnu;

Il 115 caMOCTOSITEILHO M COBMECTHO C JPYTMMH aBTOPAMHU
paspabaThiBaTh CHCTEMY TapaMeTpOB M  KPUTEPHUEB  OIICHKHU
3¢ (HEeKTUBHOCTH W MPOAYKTUBHOCTH peaTu3allid MPOeKTa WU
WCCTIEOBAHUS Ha KaXJAOM JTale peau3alid W 10 3aBEpIICHUH
paboTsI;

Il 116 cmpykmypuposams u apeymMeHmuposams pe3)ibmanivl
UCCe008AHUSL HA OCHOBE COOPAHHBIX OAHHBIX,

I 117 UCNONIL308AMb /IeMEHMbL Mamemamu4ecko2o
MOOeNUPOBAHUSL NPU PEULeHUU UCCTEe008AMENbCKUX 3A0ay,

I 118 ucnonvzosams s1emeHmvl MAMEMAMUYECKO20 AHAIU3A
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05l uHmepnpemayuy pe3ynbmamos, NOJYYEHHbIX 6 X00e YYeOHO-
ucciedos8amenbCekol pabomoi

11, 11 9 OCYILIECTBIIATH MPE3CHTALIUIO PE3YIbTATOB;

Il 1110 aneKBaTHO OLIGHMBATh PHUCKU pEalU3alUUd IPOEKTa U
MIPOBEJICHUS UCCIIEIOBAHUS U MPEeIyCMaTpUBaTh MyTH MUHUMH3AIUU
9TUX PUCKOB;

I1 1111 aeKBAaTHO OLICHUBATH IOCIEJCTBUS pealM3alli CBOETO
IIPOEKTa (U3MEHEHHUS, KOTOPHIE OH IIOBJIEYET B KU3HU JIPYI'UX JIIOJEH,
COOOIICCTB);

Il 1112 anexBaTHO OICHMBATh JallbHEWIEe pa3BUTHUE CBOETO
IIPOEKTa WJIM MCCIEAOBAHUSA, BUAECTb BO3MOJKHBIE BapUAHTHI
MIPUMEHEHHUSI PE3yJIbTaTOB

111 1113 BOCCMaHaéIUBAMb KOHMEKCMbL U NYMU PA3GUMUSL 1020
UMY UHO20 8UOA HAYYHOU OesimelbHOCMU, ONpeoess MeCmo C80e20
UCCe008aHUsL UU NPOEKMA 8 00UeM KYIbMYPHOM NPOCMPAHCMEe;

11 1114 omcnesxcusams U NPUHUMAMb 60 GHUMAHUE MPEHObl U
MeHOeHYUU Pa3eumusi pa3iuiHblx U008 0esimeIbHOCIU, 8 MOM YUCTe
HAYYHBIX, YUUMbI8AmMb UX NPU NOCMAHOBKE COOCMBEEHHBIX Yelell;

Il 1115 HaxoOumv pasziuyHvle UCMOYHUKU MAMEPUATbHBIX U
HeMamepuaibHulX —pecypcos, npedoCmasisaiowmux cpeocmsea 0
npogedeHUs UCCIe008aHUl U pearu3ayuu NpoeKmos 6 pa3IuyHbIX
001acmaAx OessmenbHOCMU Yel08eKd;

111 11,16 6CMynamo 6 KOMMYHUKAYUIO C OepAHCAMENIMU PAZTUYHBIX
MUNo8 pecypcos, MoYHO U 0ObEKMUBHO NPEe3eHMYsL CE0U NPOeKMm UIU
B03MOJCHbIE pe3YIbmamvl UCCIe008aHUsL, C UYelblo 0becnedenusl
NPOOYKMUBHO20

11, 1OcymiecTBiIATh pa3BepHYThI MHMOPMAIIMOHHBIM TMOUCK U
CTaBUTb Ha €r0 OCHOBE HOBbIE (yueOHBIE U MO3HABATEIbHBIC) 33124

I, ;Kputruuecku OlleHUBATh U MHTEPIPETUPOBATH WH(POPMAITHIO
C pa3HbIX TMO3UIIMH, pacrno3HaBaTh U (PUKCHPOBATH MPOTUBOPEYHS B
MH(POPMAITMOHHBIX UCTOUHUKAX

11, 3BpixouTh 32 paMKH Y4eOHOTO TpeaMeTa U OCYIIECTBISTh
L[eJIeHAIIPaBJICHHbIN MOMCK BO3MOXKHOCTEH ISl IIMPOKOro MepeHoca
CPEICTB U CIIOCOOOB JIeHCTBUS

I, 4OcymiecTBISITh CaMOCTOATEIIbHYIO nH(}OpMaAIMOHHO-
MMO3HABATENIbHYIO JIEATEIbHOCTh

Il sBrnianets HaBBIKAMH TIOJYYECHHS] HEOOXOAMMON WH(POPMAITUU
U3 CJIOBapeil pa3HbIX TUIIOB

II,gYMeTb  OpUEHTHpPOBAThCSl B PA3IMYHBIX  HMCTOYHHKAX
uHpopMaIuu

II;1Vicnonb30BaTh  pa3iu4HbIE  MOJIETBHO-CXEMATHYECKHE
CpEICTBa AJIs IPEICTABIEHUS CYIIECTBEHHBIX CBSA3€M M OTHOIIECHHUH, a
TaK)Xe MPOTUBOPEUNA, BBISIBIIEHHBIX B MH(GOPMAIIMOHHBIX HCTOYHUKAX

11, 1Vicnons3oBaTh CpelcTBa MH(OPMAITMOHHBIX u
KOMMYHMKAIIMOHHBIX TexHosoruit (nmanee — WKT) B pemenun
KOTHUTUBHBIX, KOMMYHUKATHUBHBIX M OpPraHHU3al[MOHHBIX 3a7ad C
coOmoieHneM TpeOOBaHUN DSPrOHOMHUKH, TEXHHKH O€30MacHOCTH,
TMTHEHBI, pecypcocOepekeH s, IPaBOBBIX U ITHYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 06€30MacHOCTH

K1 10cymecTBiaaTh  JENOBYI0 ~ KOMMYHUKAallMIO  Kak  CO
CBEPCTHHUKAMHM, TaK U CO B3POCIBIMU (KaK BHYTpH 0Opa3oBaTeNbHOM
OpraHm3alyy, TaKk M 3a ee Ipelaeiamu), MoAOupaTh MapTHEPOB IS
JIeIIOBOM KOMMYHUKAIIMHU MUCXO0/I U3 COOOpaKEHUH pe3yabTaTUBHOCTH
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B3aMOJICHCTBHUS, a HE JTUYHBIX CHMIIaTHI

K ;YUUTBIBaTh MO3UIIMH APYTUX YYACTHUKOB JICSITEIHOCTH

KisHaxonuth W TNpPUBOAUTH KPUTHUYECKHE apPryMEHTHI B
OTHOIIIEHUU JECUCTBUN U CYXKIEHUN IPyroro

K14 CHOKOMHO ¥ pa3yMHO OTHOCHTBCA K KPUTHUYECKUM
3aMEUYaHUsM B OTHOIICHUH COOCTBEHHOTO CYXJICHHS, pacCMaTpUBATh
HX KaK pecypc COOCTBEHHOTO Pa3BUTHS

K sllpu ocymecTBieHUH TpynmoBod paboTbl OBITH  Kak
PYKOBOJMTEIIEM, TaK U YJIEHOM KOMAaHJIbl B Pa3HBIX POJIsIX (TeHepaTop
uJel, KpUTUK, UCIIOTHUTEIb, BRICTYIIAOIINI, SKCIIEPT | T.1.)

K, gKoopnuaupoBath ¥ BBIOJHATH pabdOTy B YCIOBUAX
peanbHOTO, BUPTYAIHLHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS

K 7Pacnno3naBath KOH()JTMKTOTEHHBIC CUTYyaIlH1 Hu
MpeA0TBpaliaTh KOH(MIUKTHI 0 WX aKTUBHOH (pa3bl, BBICTpauBaTh
JIEIOBYIO0 U 00pa30BaTeNbHYI0 KOMMYHUKAIIMIO, N30eras TNYHOCTHBIX
OLICHOYHBIX CY>KJICHUU

K3 YMeHue npoayKTHBHO OOINATHCS U B3aMMOJIEHCTBOBATH B
MPOIECCE COBMECTHOM JIEITEIHbHOCTH
K 1 Pa3zBepHyTO, JIOTUYHO ¥ TOYHO M3J1araTh CBOKO TOUKY 3PEHHUS C
UCIOJIb30BaHUEM a/ICKBATHBIX (YCTHBIX U MUCHMEHHBIX ) SA3BIKOBBIX
CpPEACTB

1.3. IlpenMeTHbIe IUIAHMPYeMble Pe3yabTAThI
Pa3zgea 1. DjieMeHTHI TEOPUU MHOKECTB U MATEMATHYECKOM
JIOTUKH
OOyyarommiicss Hay4YHJICA:

— omnepupoBaTb Ha 0a30BOM YpOBHE IMOHSTHUSMH: KOHEUHOE
MHOKECTBO, DJIEMEHT MHOXECTBA, IOJMHOKECTBO, NEPECEUEHHE U
00bEeIMHEHNE MHOXECTB, YMCJIOBbIE MHOXKECTBA Ha KOOPIMHATHOU
MIPSIMOM, OTPE30K, NHTEPBAJI,;

— onepupoBaTh Ha 0a30BOM ypPOBHE MOHSTHUSMH: YTBEpKJIEHHE,
OTpULIAaHWE YTBEPXKACHUS, HCTHUHHBIE W JIOXKHBIE YTBEP)KIECHUS,
MPUYMHA, CJEJICTBUE, YACTHBIM ciydail o0OIIero yTBEp)KIEHUS,
KOHTPIIPUMED;

— HaXxOAWTh TIepeceuyeHue M OObEeIMHEHUE [BYX MHOXKECTB,
MIpe/ICTaBICHHBIX IpapUUeCcKy Ha YUCIOBOH MPAMOIi;

— CTPOMTHb Ha YHUCJIOBOM MpPSIMOH IOJMHOYKECTBO YHCIOBOTO
MHO’KECTBA, 33JJaHHOE MPOCTEUIINMU YCIOBUAMH;

— pacro3HaBaThb  JIOXKHBIE  YTBEPXKACHUS,  OMMUOKM B
paccyX/IeHUsX, B TOM YHCJIE C UCIOJIb30BAHUEM KOHTPIIPUMEPOB.

B noBceiHEBHOM KU3HU U NIPU U3YYEHUH IPYTHX IIPEIMETOB:

— MHCIOJIb30BaTh YHCJIOBBIE MHOXKECTBA Ha KOOPAWHATHOM
MPSIMOM I OIMCAHUS PealibHBIX MPOLIECCOB U SIBJICHUI peruoHa;

— TNpPOBOJUTH  JIOTMYECKHE  PACCYXACHHMS B  CUTYyaLUsX
MTOBCEIHEBHOM JKM3HH B YCIIOBUSAX CBOETO PETMOHA, FOPO/Jia, MOCENKa.

OOyuaromuiicst MOJYy4uJI BO3MOKHOCTh HAYUYMTHCH:

— onepupoeamv NOHAMUAMU: KOHEUHOe MHOICECMEBO, INeMEHM
MHOJCECBA,  NOOMHONCECMB0,  nepeceduenHue U  00beOuHeHue
MHOJCECMS, YUCI08ble MHONCECMBA HA KOOPOUHAMHOU NPAMOU,
Ompe30K, UHMEPBAn, NOJIYUHMEPEAT, NPOMEICYMOK C BbIKOIOMOU
MOoYKoU, epaguueckoe npedcmasieHue MHOHCeCms Ha KOOPOUHAMHOU
NIOCKOCMU

— onepupogamv  NOHAMUAMU.  YMeepxicoenue,  ompuyauue
VMBEPHCOHUsl, UCMUHHbIE U JIONCHblE YMEEPIUCOeHUs, NPUYUHA,
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cneocmeue, Yacmublli CIyuail oowe2o ymeepicoetus, KOHmpnpumep,

—  NposepAmb NPUHAONEHCHOCb INeMEHMA MHOHCECBY,

— Haxooumv nepeceuenue u 00vbeOUHEHUEe MHONCECME, 6 MOM
yucie npeoCmasienHvlx 2epaguyecKku Ha 4YUci060l NPAMOU U Ha
KOOPOUHAMHOU NIOCKOCTU,

— Npoeooumv 00KA3amenbHble PaccyHcOeHuss 0as 000CHOBAHUSA
UCMUHHOCIMU YMBEPIHCOEHUI.

B noBcenHeBHOM KU3HHM M NIPH U3YYCHUH APYTHX NPEIMETOB:

— UCHONb306aMb YUC/I06ble MHOMNCECHEA HA KOOPOUHAMHOU
nPAMON U HA KOOPOUHAMHOU NJIOCKOCMU 0J11 ONUCAHUSA PealbHbIX
npoueccos u A61eHUIL 6 YCA06UAX C60€20 PEZUOHA, 20p00a, NOCENKA;

— Nnpo6ooumb O00Ka3amenbvHvle PACCYHCOCHUA 6 CUMYAUUAX
NOBCEOHEGHOIL HCUZHU 6 YCTI08UAX PEZUOHA, 20P00a, NOCENKA npu
peuwienuu 3a0au u3 opyzux npeomemos.

Pa3nes 2. Uncsna u BoipakeHHus
OOyyarommiicss Hay4YHJICA:

— omepupoBaTh Ha 0a30BOM YPOBHE IMOHATHSAMH: 1I€JIO€ YHUCIIO,
NEeIMMOCTh  4ucesl, OOBIKHOBEHHast JpoOb, JAecATUYHas JpoOb,
palnMoHaIbHOE YHCIIO, MPUOIMKEHHOE 3HAYEHUE YUCIIA, YacTb, JOJI,
OTHOIIIEHUE, NPOLIEHT, MOBBIILIEHUE U TIOHWKEHUE Ha 3a/laHHOE YHCIIO
IIPOLIEHTOB, MacIlTao;

— omnepupoBaTh Ha 0a30BOM ypOBHE MOHATHUAMHU: JIorapugm
4uCila, TPUTOHOMETPHUYECKAs OKPYKHOCTb, IpaayCHas Mepa YIua,
BEJIMYMHA YIJa, 3aJaHHOrO0 TOYKOM Ha TPUTOHOMETPHYECKOU
OKpPY>KHOCTH, CHHYC, KOCUHYC, TAHT'€HC 1 KOTAHI'€HC YIJIOB, UMEIOIINX
MIPOU3BOJIbHYIO BEJTUUYHHY;

— BBIIOJHATH apupMeTHdeckue JeHCTBUS C ILeNbIMU U
palOHaIbHBIMU YHCIIAMH,

— BBINOJHATH  HECJOXHBIE  MpeoOpa3oBaHUsl  YMCIOBBIX
BBIPQXEHUH, CoAep:KallluX CTENEeHU 4YHCel, JMOO KOPHM W3 YHUCell,
100 JorapuMbl YHUCET;

— CpaBHHUBATH pallMOHAJIbHBIE YHCIIA MEXAY COOOI;

— OLEHUBaTh U CpPaBHHUBATh C pPAlMOHAIBHBIMU YHCIAMH
3HAQYEHMsI LEJbIX CTEIEHEW 4MCcell, KOPHEH HAaTypaJbHOW CTEIIEHU W3
qHCcel, JJIOrapu(MOB YKCe B IPOCTHIX CITydasix;

— u30o0pakaTb TOYKaMHU Ha YHCIOBOW NPSIMOM LeNble U
paloHaIbHbIE YHCTIa,

— H300pakaTh TOYKAMHU Ha YUCIIOBOW MpPSIMOH IieNible CTENEeHH
qrcesl, KOpHU HATypaJbHOW CTENEHU U3 YMCelN, JIOTapu(pMbl YUCEN B
IIPOCTBIX CIIy4asix;

— BBINOJHATh HECIIOKHBIE MpeoOpa3oBaHusl IENBIX M JIPOOHO-
paloHaIbHBIX OYKBEHHBIX BBIPAXKEHUI,

— BBIp@XaTh B MPOCTEHIIMX CIydasxX W3 pPaBEHCTBA OJHY
IIEPEMEHHYIO Yepe3 APYTHUE;

— BBIYUCJIATH B MPOCTBIX CIIy4asX 3HAUYEHUS YHUCIOBBIX H
OYKBEHHBIX BBIPaXEHHH, OCYIECTBIISISI HEOOXOIUMbIE MOJACTAHOBKH U
npeoOpa3oBaHus;

— H300paxkaTb CXEMAaTU4YECKH yroj, BEJIUMYMHA KOTOPOTO
BBIPQXKEHA B IPALyCax;

— OLIEHUBATh 3HAKM CUHYCA, KOCHUHYCA, TaHI€HCAa, KOTaHI€HCa
KOHKPETHBIX YIJIOB.

B noBce1HeBHOI KU3HU M NPU U3YyYE€HUM JAPYTUX Y4eOHBIX
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NpeaIMeTOoB:

— BBINOJIHATH BBIYUCIICHUS MPU PEIICHUU 337a4 MPAKTUYECKOTO
Xapaxrepa,

— BBINOJIHATH MPAKTUYECKHE PAcCUeThl C MCIOJb30BAHUEM IPU
HEOOXOIMMOCTH  CIIPABOYHBIX MAaTEpPHUAJIOB M  BBIUMCIUTEIBHBIX
YCTPOWCTB;

— COOTHOCHUTH pealibHble BEIMYMHBI, XapaKTEPUCTUKU OOBEKTOB
OKPY>KaIOIlIero MUpa ¢ UX KOHKPETHBIMU YHCIIOBBIMU 3HAYEHUSIMU;

— WCMOJB30BaTh METOIBl  OKPYIJICHHUS, MNPUOIMKCHHUS U
MPUKUIKY TIPU PEIICHUH MPAKTUYSCKUX 3a/1a4 MOBCEAHEBHON KU3HU

— 8bLINOIHAMb Oelicmeus ¢ YUCI08bIMU OAHHBIMU HpU
peuwienuu 3a0au NPAKMUYECKO20 Xapakmepda, Heodxooumovle 6
PeanvHoil HCU3HU 8 YCI0BUAX C80€20 PECUOHA, 20P00d, NOCENKA U
3a0ay U3 paziuuHLIX ob0aacmeil 3HAHUI, UCHONL3YA NpU
HeoOxXo0umocmu CcnpagoyHvie Mamepuanvl U GblUUCTUMETbHbLE
ycmpoicmea;

— OueHusamov, CPAGHUEAMb U UCHOIL306AMb NPU PEeUleHUU
NPAKMUYEcKUx 3a0a4 Yuci06ble 3HAYEHUS DPedanbHbIX GeNUYUH 6
YCI0BUAX CB0E20 PECUOHA, 20p00A, NOCEIKA U 3A0aY U3 PA3ZTUYHBIX
obnacmeil 3HaAHUll, KOHKDEMHble YUC06ble XAPAKMEPUCHUKU
00beKmo6 oKpyHcaruiezo mupa
OOyyaromuiicss MOJY4YUT BO3MOKHOCTh HAYYHTHCS:

—  c80000HO onepupo8amv NOHAMUAMU: Yeloe YUCTO, OeTUMOCTb
yucen, 00ObIKHOBeHHAsE OpoOb, OecAmMuuHas Opodb, PAYUOHANLHOE
YuCno, NpubIUNCEHHOEe 3HAYeHUe YuUcld, 4acmoe, 00Jis, OMHOUleHUe,
npoyenm, nogvlleHUue U NOHUNCeHUe HA 3a0aHHOe YUCIO NPOYEHMOS,
macwumao,

— Npueooumb NpuMepsvl uucel ¢ 3A0AHHLIMU CEOUCEAMU
odenumocmu;

— onepuposanmb NOHAMUAMU. nocapughm yucna,
MPUCOHOMEMPUYECKASL OKPYHCHOCMb, PAOUAHHASA U 2pA0YCHAsA Mepa
yena, 8enuduHa ya2id, 3a0aHH020 MOYKOU HA MPUSOHOMEMPUYECKOU
OKPYHCHOCMU, CUHYC, KOCUHYC, MAH2EHC U KOMAH2EHC Y208,
UMEIoWUX NPOU3BONILHYIO 8EIUYUHY, YUCTA € U T,

—  GLINOAHAMb apupmemuieckue O0elcmaus, couemas yYCmHule U
nucbMeHHbvle npuembl, NpUMEHsIsL npu Heobxooumocmu
8bIYUCTUMENbHBIE YCMPOLICMEa,

—  HAXoOumv 3HAYEHUs. KOPHA HAMYPAIbHOU CMeNneHuU, Cmenetu ¢
PAYUOHATILHLIM — NOKA3amenem,  Jjlo2apugma,  UCHOL3YA — Npu
HeobXo0UMOCmu 8bIYUCTUMENIbHBLE YCIMPOUCMEA;

— 107b308aMbCSL OYEHKOU U HNPUKUOKOU NPU NPAKMUYECKUX
pacuemax;

— npoooumb N0 U3BECMHLIM — (opmynam U  NpasUIAM
npeobpazosanusi OYKEEHHbIX BbIPANCEHUU, BKIIOYAIOWUX CHEeNneHU,
KOPHU, 102apUghmsl U mpueoHomempuieckue yHKyuu,

— HaAxXoO0umv 3HAYEHUs YUCT0B8bIX U OVKBEHHLIX BblPANCEHUL,
ocyujecmelisis Heobxooumvle NOOCMAHOBKU U NPeooPa3068aHUsL;

— u3z00pasicamv  cxemamuyecku y2ol, 6elUUUHA KOMOpPO20
8blpasicena 6 2padycax uiu paouaHax,

— UCNONB308aMb NPU  peueHuUu 3a0ay MmabauuHbie 3HAYEHUs
MPUSOHOMEMPUUECKUX DYHKYULL YeN08;

—  BbINOJIHAMb Nepesod GeNUdUHbl Vela U3 paouaHHou Mepul 8
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2paodycHyo u 0opamHo.
Pa3nes 3. YpaBHeHus1 M HepaBeHCTBA
Oo0yyaommiics HAYYHJICS:

— pemiaTh JIMHEHHBIC YPaBHEHHS W HEPAaBEHCTBA, KBaJpaTHBIC
YpaBHEHUSI,

— pemath Jorapupmudeckue ypaBaenus suaa l0gy (bX +¢) =d u
npocTeiinme HepaBeHCTBa Buaa 10gax<d;

— peliaTh MoOKasaTelbHbIC ypaBHeHHs, Buma a = d (rme d
MOYKHO MPEJCTaBUTh B BUJIC CTEIICHU C OCHOBAHUEM &) U MIPOCTCUIIIHE
HepaBeHcTBa BUaa @'<d  (rae d MOXHO NpeACTaBUTh B BUJE CTENEHH
C OCHOBAHHEM a);

— TMPHUBOJUTH HECKOJIBKO MPUMEPOB KOPHEH MPOCTEUIIETo
TPUTOHOMETPHYECKOTO YpaBHEHHUS BHJA: SinX = @, COS X = @, tgx =
a,ctgx = a, roe a — TabJIM4YHOE 3HAYCHHE COOTBETCTBYIOIICH
TPUTOHOMETPHUYECKOU (DYHKIIUH.

B noBceHeBHOI )KM3HU M NIPU U3YYE€HHH IPYTHX MPEAMETOB:

— coCmagnamy U peuwiams YPAGHEHUs U CUCHEMbl YPAGHEHUIL
npu peuieHuu HeC10MHCHBIX NPAKMUYECKUX 3A0aY 6 YC108UAX C80€20
pezuona, 20pooa, nocenka

OOyuarouuiicsi MOJYy4uJ1 BO3MOKHOCTh HAYUYUTHCS:

— pewams payuoHaIbHble, NOKa3amenbHvle U jlo2apu@dmuyecKue
VpasHenus. U HepaseHcmeda, npocmeuuwiue UpPpaAyUoHAaIbHble U
MpuecoHoMempuiecKue ypasHeHus, HepageHCmaa U Ux CUCIeMbl;

— UCNONb308AMb Memoobl peuleHusl YPAaeHeHUl: npueedeHue K
8UOY «NpousseoeHue paeHo HYII0» UMU «HYACMHOE PASHO HYIIO»,
3aMeHa nepemMeHHbIX,

— UCNONb308AMb MEMOO UHMEPBANO08 OISl peuleHUsl HepaABeHCMS,

— ucnonvzosams 2epaguueckuil. mMemoo O0as NPUOIUNCEHHO20
peulenus YypasHe Uil u HepageHcms,

— uzobpadsicamv ~ Ha  MPUSOHOMEMPUYECKOU  OKPYICHOCMU
MHOJCECMB0 — pelleHuti  Npocmetuux  mpuecoOHOMempuiecKux
VpasHeHull U HepageHcme,

— GLINONHAMbL OMOOp  KOpHeU  YPAaGHeHUll Uiu  peuleHull
Hepageucme 6 COOmeemcmeuu ¢ OONOIHUMENbHbIMU VCI0BUAMU U
02PaHUYeHUSMU.

B nosceonesnoui scuznu u npu usyueHuu opyaux y4eoHvlx npeomemos:

— cocmaename U peulamsv YPAeHeHUs, CUCmeMbvl YPAGHeHUll U
HepaseHCcmaa npu peulenuu 3a0ay Opyeux y4eonvix npeomemos,

— UCROb306aMb YPAGHEHUA U HEPAGEHCMEA Oil NOCMPOEHUA
U uCcle008AHUA  NPOCHMENWUX MAMEMAMUYECKUX Mooenei
PeanvbHbIX Cumyauuili uiu NPUKIAOHBIX 34044 6 YC108UAX CEOE20
pecuona, 20pooa, nocenKa;

— yMemb UHMEPRPEMUPOBAMb NOJYUEHHBII NPU peuieHuu
YPAGHEHUs, HEePAGEeHCMEA UAU CUCHeEMbl pe3ynbmam, OUeHUEAmb
€20 npagoonooodue 6 KoHmexcme 3A0AHHOU PealbHOU CUMYayuu
uau NPUKIAOHOU 3A0aUU 6 YCI08UAX C60€20 PEeSUOHA, 20pP00a,
nocesnka.

Pa3nea 4. Dynkuuu
Oo0yyaommiics HAYYHJICH:

— omnepupoBaTh Ha 0a30BOM ypOBHE MOHSITHSAMHU: 3aBHCHUMOCTb
BEIMYMH, (YHKIUS, apryMeHT H 3HayeHHe (QyHKIUH, 00JacTh
OTpeNieJICHUsT W MHOXXECTBO  3HaueHWW  (QyHKIUU, rpaduk
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3aBUCUMOCTH, Trpaduk (QyHKIUUA, HYIW QYHKIUH, TPOMEKYTKH
3HAKOIIOCTOSIHCTBA, BO3pAacCTaHHWE HA  YHCIOBOM  IPOMEXYTKE,
yObIBaHHE Ha YHUCIIOBOM IPOMEXKYTKE, HauOoJbllee U HaHuMEHbIlee
3HaYeHHe (YHKIMM Ha YHCIOBOM IPOMEXKYTKE, MNEpUOIUYecKast
byHKIMS, IEpUOI;

— omepupoBaTb Ha 0a30BOM YpOBHE MOHATHAMHU: TpsMas U
oOpaTHasi ~ TPONOPLMOHATBHOCTh  JIMHEHHAs,  KBaJIpaTU4Has,
norapudmuyueckas U MokaszareiabHas QYHKIHH, TPUTOHOMETPUUYECKUE
byHKIUY;

— pacrno3HaBaTh rpaduku dIeMEHTapHbIX (YHKIUI: MpsSIMON U
o0OpaTHON  MPOMOPIMOHAIBHOCTH,  JIMHEWHOH,  KBaJpaTHUYHOM,
Jorapu(pMHUUECKON U MOKa3aTeIbHON (PYHKINH, TPUTOHOMETPHUECKUX
hyHKIHIH;,

— COOTHOCUTH Tpa(UKH 3JIEMEHTApHBIX (YHKIHMNA: TPSIMON |
OoOpaTHOH  TPOMOPIMOHATBHOCTH,  JIMHCWHOH,  KBaJpaTUIHOM,
norapuMUYECKON U MoKa3aTeNbHON (DYHKIIUN, TPUTOHOMETPUIECKIX
¢bynkuuii ¢ popMynamu, KOTOPEIMH OHH 33]JaHBI;

— HaxoAuTh Mo TpaduKy NPUOIMKEHHO 3HAUYECHUA (GYHKIMH B
3aJJaHHBIX TOYKaX;

— omnpexensatb 1o rpaduky cBoiictBa (yHKOMEM  (HynH,
MPOMEKYTKH  3HAKOIOCTOSHCTBA, IMPOMEXKYTKH  MOHOTOHHOCTH,
HauOOJIbIINE U HAMMEHbIIUE 3HAYCHUS U T.I1.);

— CTpPOUTH OCKH3 Tpaduka (YHKIHH, YIOBICTBOPSIONICH
NPUBEJCHHOMY Ha0opy yciaoBUH (IPOMEXKYTKH BO3pacTaHust /
yObIBaHUS, 3HaueHWe GYHKIUU B 3aJaHHOW TOYKE, TOYKHU
IKCTPEMYMOB U T.]1.).

B noBcegHeBHOI )KM3HM M IPU U3YYEeHHUH APYTHX NPEAMETOB:

— onpedenamo no cpaguxkam ceoiicmea peanbHbvIX NPOUECCO8 U
3agucumocmeil  (Haubonvuwue U HaAUMEHbWIUE  3HAUEHUA,
npomedxcymku  60o3pacmanus U yOblGaAHUA,  NPOMENCYMKU
3HAKONOCMOAHCMEA U M.N.) 8 YC/I08UAX CB0E20 PEZUOHA, 20p00d,
nocenka;

— UHmMepnpemuposams CeoUCmea ¢ KOHMmMeKcme KOHKPEemHoil
NPAKMUYECKOU CUMYAUUU 6 YCO06UAX CB0€20 PecUOHA, 20pooa,
nocenka

OOyuarouuiicsi MOJy4nJ1 BO3MOKHOCTh HAYYHThCS

— onepuposamv NOHAMUAMU. 3A6UCUMOCMb GEIUYUH, (YHKYU,
apeymenm U 3HaueHmue QYHKyuu, obracmev onpeoenenus U
MHOJCECBO 3HAYEHUll QYHKYuY, epapuk 3aeucumocmu, 2pagux
@dyukyuu, HyIU  QYHKYUU, NPOMENCYMKU  3HAKONOCMOAHCMEA,
go3pacmanue HA YUCI080M NPOMEdNHCYmKe, YObleaHue HA HUCTOBOM
npomedxcymke, Hauboibulee U HauMeHvbuiee 3HAYeHUe QYHKYUU Ha
YUCTI0BOM NPOMENCYMKeE, NEPUOOUUECKAsL PYHKYUSL, NePUOO, YeMmHAsl U
Heuemuas QyHKYuu,

— onepuposamv  NOHAMUSAMU: — npAMds U obOpamuas
NPONOPYUOHATLHOCDb, TUHEUHAS, K8AOPAMUYHAS, JloeapupmuiecKas
U NOKA3aMenbHAs YYHKYUU, mpueoHomempuieckue yHKyuu,

— onpedensimy 3HAYeHUe PYHKYUU No 3HAYEHUIO apeyMenma npu
PA3IUUHBIX CNOCOOAX 3A0aHUSL PYHKYUU,

—  cmpoumbs 2paguKy u3y4eHHbIX QYHKYULL,

— OnucvlBams NO 2paguKy U 8 NPOCMeUxX Cyuanx no opmyne
noseoexue U CeOUCMBa (YHKYUL, HAX00Umsv no 2papuxy @yHKyuu
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Haubonbuiue U HauMeHbuue 3SHa4eHusl,;

— cmpoumsb  3cKuz epaguxa  @QyHKyuu, yoosiemeopsrouell
npueeoeHHoMy Habopy ycnosui (npomedsrcymku
803pacmanus/yovieanus, 3HaveHue @YHKYuU 6 3A0aHHOU MOUKe,
MOYKU IKCMPEMYMO8, ACUMAIMOMDbL, HYAU QYHKYUU U M.O.);

— pewiamv ypaeHeHus, npocmeuuiue CUcCmembl YPAaGHeHUl,
UCNONL3YS C8OUCBA PYHKYUL U UX 2PAPUKOS.

B noeceonesnoit scusnu u npu uzyueHuu Opy2ux yueoHuvix
npeomemos:

— onpedenamp no zpagukam npocmeiiuiue XapaxKmepucmuKu
nepuoouYecKux npoueccos 6 0uoa0zuu, IKOHOMUKe, MY3blIKe,
paouoceasu u Op. (amnaumyoa, nepuoo u m.n.) 8yCcl08UAX C60€20
pezuona, 20pooa, noceska.

Pa3znen 5. DiaeMeHTBbI MATEMATHYECKOT0 aHAJIN3A
OOyyarommiicss Hay4YmnJIcs:

— omepupoBaTh Ha 0a30BOM YpPOBHE MOHATHUSIMHU: MPOU3BOIHAS
GyHKIIMM B TOYKe, KacareibHas K rpa@uky (QyHKIHH, TPOU3BOAHAS
GyHKIUY;

— OlpenensaTh 3HAUYCHHWE MPOU3BOAHONW (GYHKIIMH B TOYKE IO
M300paXEHUIO KacaTelbHOH K rpaduKy, MPOBEIEHHON B 3TOM TOUKE;

— pemarh HECIOXHBIC 3a7aud HAa TPUMCHCHHE CBSI3H MEXIY
MIPOMEKYTKAMH MOHOTOHHOCTH M TOYKAMHU JKCTpeMyMa (yHKITHH, C
OJTHOM CTOPOHBI, U MPOMEKYTKAMH 3HAKOMOCTOSIHCTBA WM HYJISIMU
MIPOU3BOIHON ATOH (PYHKIIUH — C JPYTOM.

B noBceHeBHO KU3HM U TIPH U3YYEHHHU APYTUX NMPEIMETOB:

— TONB3YiICh TpapuKaMu, CPABHHBATh CKOPOCTH BO3PACTAHHS
(pocTta, TOBBIINICHUS, YBEIHMYEHUS M T.M.) WIX CKOPOCTU YOBIBAHUS
(mameHusi, CHIDKEHUWS, YMCHBIICHUS W T.N.) BEIUYHH B pPEabHBIX
mpoleccax;

— COOTHOCHUTH TpaUKu pealbHbIX MPOIECCOB U 3aBUCUMOCTEH ¢
WX  ONHUCAHWSAMH, BKJIIOYAIONUMHU  XapPaKTEPUCTUKH  CKOPOCTH
n3MeHeHus (OBICTPBII pOCT, TUIABHOE TIOHMKEHHE U T.11.);

— WCIOJB30BaTh TPaQUKH peaTbHBIX IMPOIECCOB IS PEIICHUS
HECJIOXKHBIX MPHUKJIATHBIX 33]1a4, B TOM YHCIIE ONPEeIIsisi 0 TpaduKy
CKOpOCTh X0/1a Mpoliecca

— peuwiams npuKIaOHvle 3a0auu u3 ouonouu, uuKu, Xumuu,
IKOHOMUKU U OpY2UX NPEOMEmo8, C8A3AHHbIE C UCCAe008AHUEM
XApaKmepucmuK peanbHbvlX NPoOUecco8 8 yCiosusax c60e2o pecuond,
20poda, noceinka, HAXO0MHCOEHUEM HAUOOILWMUX U HAUMEHbUIUX
3HAueHuil, CKOpOCMU U YCKOPEHUSA U M.N.;

— UMHTEPIPETUPOBATH MOJYICHHBIC PE3YIbTATHL.

O0yyammiics MoJIy4us BO3MOKHOCTb HAYUYUThCS

— onepuposamv NOHAMUAMU: NPOU3BOOHAS (QYHKYUU 8 MmouKe,
KacamenvHas K 2papuxy yHKyuu, npou3eooHass YyHKyuu,

—  GbIUUCTAMD NPOU3BOOHYIO 00HOUJIeHa, MHO204Jena,
K8aOpamuo2o KOpHs, NPOU3B00HYIO CYMMbl PYHKYULL,

—  BLIYUCTAMb  NPOU3BOOHLIE INEMEHMAPHLIX QYHKYUll U  Ux
KOMOUHAYUI, UCNONIb3YS CHPABOYUHbIE MAMEPUATbL,

— uccreoogamsv 8  NPOCMEUWUX — CAV4asX — QymKyuu  Ha
MOHOMOHHOCMb, HAXOOUMb HAUOOIbLUUE U HAUMEHbUUE 3HAYEHUS
dyHxkyul, cmpoums  2pauku  MHO20YNEHO8 U  NPOCHMEUUUX
PAYUOHATLHBIX @yukyul c UCNOIL308AHUEM annapama
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MamemMamuyecKko20 aHanu3d.
Pa3nes 6. CTaTuCcTHKA ¥ TEOPUsI BEPOSTHOCTEH, JIOTMKA U

KOMOMHATOPUKA
Oo0yuawomuiicsi HAY4YHJICs:
— OIepupoBaTh Ha 6a3o0BoM ypOBHE OCHOBHBIMH

ONMCATENbHBIMU XapaKTEPUCTHKAMU YHCIIOBOrO Habopa: cpeaHee
apudmernueckoe, MearaHa, HauOOJIbIICEe U HANMEHbIIICE 3HAUCHHUS,

— omepupoBaTh Ha 0a30BOM YpOBHE IOHSATUSIMHU: YacToTa H
BEPOATHOCTh  COOBITHS,  CIy4allHbIi  BBIOOp,  OMBITBI  C
PaBHOBO3MOYKHBIMH JJIECMEHTAPHBIMU COOBITHSIMH,

— BBIYHCIIATH BEPOSTHOCTU COOBITUI HA OCHOBE MOZCUYETa YHUCIIa
HCXOJIOB.

B noBceHeBHO KU3HM ¥ TIPH U3YYEHHHU APYTUX MPEIMETOB:

— OueHusamb U  CPAGHUBAMb 6  HPOCHIBIX  CIYUAAX
6epoAmHOCHmU COObIMUIL 8 PEANTbHOU MHCUZHU 6 YCIOGUAX CB0E20
pecuona, 20pooa, nocenKa;

— yumamo, conocmaename, cpasHueamo,
UHMEPNPEMuUpPosams 6 NPOCMBIX CAYYAAX peaibHble OaHHble
pecuona, npeocmasgieHHbvle 6 6ude maodauy, Ouazpamm, 2paguKkos;

— yMemb peuiamsb HeC10MHCHblE 3a0a4U HA NPUMEHEHUe 3aKOHA
Oonbuiux uucen 6 COUUONOUU, CHPAXOBAHUU, 30PABOOXPAHEHU,
obecneuenuu Oe3onacHocmu HaceleHus pecuond, 20pooda, noceiKa
6 UPE3bLIUANHBIX CUMYAYUAX
Oo0yuaroimuiicsi MOJy4uJ1 BO3MOKHOCTh HAYUYUTHCS:

— umemdv npedcmasieHue O OUCKDEMHbIX U HENnpPepbl8HbIX
CYYQUHBIX  BEIUYUHAX U  PACHpeOeNeHUusx, O He3a8UCUMOCU
CIIYYAUHBIX BEIUYUH,

— umemv npeocmaegieHue O MAMEMAMUYecKoM ONCUOAHUU U
oucnepcuu CLy4auHvlx 6eIUYUH;

— umemv npeocmasieHue O HOPMAILHOM pPAChpeoeleHuu U
npumMepax HOpMaibHO PACHPEOeNeHHbIX CIYUAUHBIX BeTUUUH,

— NOHUMAMb CYMb 3aKOHA OO0NbWUX Yucel U B8blOOPOUHO20
Memooa usMepeHus: 6eposiIMHOCMeEl;

— umems npedcmasieHue 00 YCI08HOU 6ePOIMHOCIU U O NOIHOU
8EpOSIMHOCMU, NPUMEHAMb UX 8 PeUleHUU 3a0al,

— uMmemv  NpeoCmasieHue O  BANCHBIX  UYACMHBIX  BUOAX
pacnpeoeneHull U NPUMEHAMb UX 8 peuleHuU 3a0a4;

— umems npedcmasienue 0 KOppeusyuu CAy4auHblx 8elUduH, O
JIUHEUHOU pecpeccuu.

Pazgen 7. TexkcroBbie 3agaun
OOyyarommiicss Hay4YnJICs:

— pemath HECJIOXKHBIC TEKCTOBBIC 33JIa4H Pa3HBIX THIIOB;

— aHANM3HUPOBATH YCIOBUE 3a7auH, IPU HEOOXOUMOCTH CTPOUTH
JUIS €€ PelIeHHs] MaTeMaTHYeCKYI0 MOJEIb;

— TIOHMMaTh W  WCIOJNB30BaTh JUIS  pENICHHS  3a/Ja4u
WH(OPMAIIHIO, TIPEJICTABICHHYIO B BHJIE TEKCTOBOH M CHMBOJBHOU
3aMucH, CXeM, TalJuIl, quarpamMmm, rpaduKoB, pUCYHKOB;

— JeWCTBOBaTh [0 AITOPUTMY, COJAEpXKAlIeMycsi B YCJIOBHH
3a/1auu;

— WCMOJB30BaTh JIOTHYECKHE PACCYKICHHS TPH PEHICHUU
3a/1a4u;

— paboTaTh C W30BITOYHBIMH YCIOBHSIMH, BBIOMpasi W3 BCEH
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uH(popMalnH, JaHHbIe, HeOOXOIUMBIE JUISl PEIICHUS 3a/1auH;

— OCYIIECTBJIATh HECIOXHBIH Nepedop BO3MOXKHBIX peIICHUi,
BbIOMpAs U3 HUX ONTHUMAIBHOE 110 KPUTEPUSIM, CPOPMYIMPOBAHHBIM B
YCIIOBUU;

— aHaIM3HMPOBATH M MHTEPIPETUPOBATH MOJIYYCHHBIC PEIICHUS B
KOHTEKCTE yCJIOBUS 33/1a4H, BEIOUPATh PEUICHHS, HE IPOTUBOPEYAIIIe
KOHTEKCTY;

— pemaTh 3aJa4d Ha PACYET CTOMMOCTH TIIOKYIOK, YCIYT,
MOE3JI0K U T.IL.;

— peuath HECJIOXHbIE 337]a4, CBSI3aHHBIE C JI0JIEBBIM y4acTHEM
BO BJIaJICHUU (PUPMOH, IPEANPUITHEM, HEIBUKUMOCTBIO;

— pemaTh 3aJaud Ha MPOCTHIE MPOUEHTH (CHCTEMBI CKUIOK,
KOMHCCHM) M Ha BBIYMCICHUE CIIOKHBIX MPOIEHTOB B PAa3IUYHBIX
cXeMax BKJIa/IOB, KPEIUTOB U UIIOTEK;

— pemaTh NpPaKTUYECKHUE 3aJaud, TPeOYIOIIHe HCIOJIb30BAHUS
OTPHUILIATENIHBIX ~ YHCENI: Ha OINpEJIeICHHWE TeMIepaTyphl, Ha
onpesieNiecHue TOJOXKEHUS Ha BPEMEHHOH ocu (0 Hamel 3pbl U
mociie), Ha JBW)KCHHE JIEHEXKHBIX CpPeACTB (IpHUXoJ]/pacxoia), Ha
orpeeNeHue rITyOuHBI/BBICOTHI H T.11.;

— WCIONB30BaTh  MOHATHE MacmTaba I HaXOXKICHHS
paccTosHMH W JJWH Ha KapTax, IUIaHaX MECTHOCTH, IUIaHax
MIOMEILEHUH, BBIKpOIKaX, IpH paboTe Ha KOMIIBIOTEPE U T.II.

B noBceaHeBHO KU3HM U NPH U3YYEeHUH APYTUX MPeIMeTOB:

— peuiams HeC10)CHble NPaKmuuecKue 3a0auu, 603HUKarujue
6 cumyayuax NO6CeOHEGHOI MHCUHU 6 YCIOBUAX C80€20 PeZUOoHd,
20pooa, nocenka
O0yyaromuiics moJry4us BO3MOKHOCTh HAYUYUTHCS:

— pewiamv 3a0auu PA3HLIX MUNOE, 6 MmMOM 4Uucie 3a0ayu
NOBbILUEHHOU MPYOHOCMIUL,

— 6blOupamv ~ ONMUMAIbHLIL —~ MemoO  peuleHus  3a0adu,
paccmampusas pasiuiHsle Memoobl;

— cmpoums  MoOelb  peuleHus — 3a0ayl, npogoouns
O0oKazameinbHble PACCYHCOCHUSL,

— pewams 3a0a4u, mpedyrowue nepedbopa 8apuanmos, npo8epKu
yenosuil, 8b100pa ONMUMATLHO20 pe3ylbmama;

—  aHanu3Upo8amsv U UHMEPNPemuposams — pesyibmamvl 8
KOHmeKcme  yClo8us  3a0ayu,  @ulOUpamev  peuleHus,  He
npomugopedaujue KOHMmeKcmy,

— nepesooumv npu pewieHuu 3a0avu UHGopmayuro u3 00HOU
Gdopmbl 6 Opyeyto, UChonb3ysa Npu HeoOXOOUMOCIU CXeMbl, MAOIUYbL,
epaguxu, ouazpammoi.

Paspnen 8. I'eomerpus
OOyyarommiicss Hay4YnJICs:

— omnepupoBaTh Ha 0a30BOM ypOBHE MOHITHAMH: TOUKA, MPSIMas,
TUTOCKOCTh B TIPOCTPAHCTBE, MAPAILIENIEHOCTh U TIEPIICHIUKYISIPHOCTD
NPSIMBIX U IJIOCKOCTEH;

— pacro3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAHHUKOB (IIpH3Ma,
MUpaMuIa, TPSIMOYTOIBHBIN Mapajuiesenurnen, Kyo);

— M300paxkarh M3y4aeMble (UTYpHl OT PYKH U C MPUMEHEHHEM
MPOCTHIX YEPTEIKHBIX HHCTPYMEHTOB;

— nenath (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX
00BEeMHBIX QUTYD: BUJ CBEPXY, COOKY, CHU3Y;

55




— U3BIEKaTh nH(bOpMaIUIO 0 MIPOCTPAHCTBEHHBIX
reOMEeTpUUYECKUX (Qurypax, MpeACTaBICHHYI0O Ha uepTrekax u
PUCYHKAX;

— mnpuMeHsATh Teopemy [ludaropa npu BBIYUCICHUU 3JIEMEHTOB
CTepeOMETPUIECKHX (QUryp;

— HaXOAWUTh OOBEMBI W IUIOMAJM TOBEPXHOCTEH MPOCTEHIINX
MHOTOTPaHHUKOB C IPUMEHEHHEM (HOPMYIT;

— pacro3HaBaTh OCHOBHBIE BHJbI Tel BpalleHus (KOHYC,
nuIuHap, cepa u map);

— HaXOAWUTh OOBEMBI W IUIOMAJM TOBEPXHOCTEH MPOCTEHIINX
MHOTOTPAaHHUKOB ¥ T€JI BPAIICHHSI C TPUMEHEHUEM (OPMYIL.

B noeceonesnoii srcuznu u npu uzyuenuu opy2ux npeomemos:

— coomHocums adcmpaxKmHuole 2eomMempuyecKue HOHAMUA U
dhaxkmel ¢ peanvHbiMU HCUSHEHHBIMU 00bEKMAMU U CUMYAUUAMU 8
YC10BUAX CB0E20 PECUOHA, 20P00d, NOCENKA;

— ucnonvzoeamp ceoiicmea nPOCMPAHCMEEHHBIX
ceomempuueckux Queyp 0na  pewieHus  MUNOGHLIX  3a0ay
NPAKMUYUECKO20 COOEPHCAHUA 8 YCLOBUAX CB0€20 PeZUOHA, 20P00d,
nocenka;

— COOTHOCHUTH IUTOMIAJH MOBEPXHOCTEN TeN OJMHAKOBOU (HhOPMBI
Pa3IMYHOTO pa3Mepa;

— COOTHOCHUTH  OOBEMBI  COCYIOB  OJIMHAKOBOH  (hOpMBI
Pa3IMYHOTO pa3Mepa;

— ouneHuBath (HOpMy TPABWILHOTO MHOTOTPAaHHHKA TIOCHE
CIWJIOB, CPE30B M T.N. (ONMPENEsITh KOJIMYECTBO BEPIIHH, pedep
rpaHeit oTy4YeHHBIX MHOTOTPaHHUKOB)

O0yyaromuiics mMoJiy4us BO3MOKHOCTb HAYUYUThCS:

— onepuposamv NOHAMUAMU: MOYKA, NPAMAs, MNIOCKOCMb 8
npocmpancmee, napaiieibHoCmy U NepneHOUKYIAPHOCHb NPAMbIX U
njiocKkocmeu,

— npumensms OJisl peuleHus 3a0ay 2eomempuiecKue Oaxkmol,
eciu Yclosusi NPUMeHeHUs: 3A0aHblL 8 A8HOU opme;

— pewiambs 3a0a4u HA HAXOHCOEHUEe 2e0MempPUIeCcKUX GeIUdUH no
obpazyam unu aneopummam,

— Oelamb  (8bIHOCHblE) NIAOCKUE Yepmedcu U3  PUCYHKO8
00beMHbIX ueyp, 8 MOM Uucle pUcosamsv 6ud ceepxy, CcOOKY,
CmMpoums ceueHusi MHO202PaAHHUKO8,

— useleKkamv,  UHMEpNnpemuposams U  NpPeoopa30ebieaAms
uHgopmayuo o 2eomempudeckux @ueypax, npeocmasieHHylo Ha
uepmedncax;

— npumeHamb 2eomempudeckue gakmul 018 peuieHus 3a0ad, 8
MOoM yucie npeonoazaruux HecKOIbKO Ua208 peuleHus;

—  ONUCHIBAMb 63AUMHOE PACNONONACEHUE NPAMBIX U NAOCKOCMEl
6 npocmpancmee;

— opmynuposams ceolicmea u npusHaKu Quayp,;

—  00KA3b16aMb 2e0MempuyecKue YmeepiCoenus,

— grademv CMaHOApmHuou Kiaccupukayuel npocmpanHcmeeHHbIX
Queyp (nupamuowi, npuzmwi, napaiieienunedsl);

—  Haxooumuv 06veMmbl u naowaou nosepxuocmeii
2eoMempuieckux mei ¢ npuUMeHeHuem Gopmyi;

—  GLIYUCTIAMb PACCMOAHUSL U Y2lIbl 8 NPOCMPAHCMEe.

Pa3nes 9. BekTopsl H KOOPAMHATHI B IPOCTPAHCTBE
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Oo0yyaommiica HAYYHJICH:

— omepupoBaTh Ha 0a30BOM YpOBHE IIOHSTHUEM JCKAPTOBBI
KOOPJMHATHI B IPOCTPAHCTBE;

— HaXxOAWUTh KOOPJIMHATHI BEpUIMH Ky0a U MPSIMOYTOJIHHOTO
napajuiesienunea.

OO0yuarmuiicsi MOJy4UT BO3MOKHOCTh HAYYUTHCS:

— omnepupogamv  NOHAMUAMU  OeKAPMOBbl  KOOPOUHAMbl 8
npocmpancmee, 6eKmop, MOOYIb 6eKMOpd, PABEHCME0 BeKMOpPOs,
KOOpOUHAmMuvl ~ 8eKMopa, Y20l MedHcO0y BeKMopamu, CKAApHOe
npouszeedeHue 8eKmopos, KoJIUHeapHble 6eKMopbl,

— HAXo0Umv paccmosHue medxcoy O08YMs MOYKAMU, CYMMY
8EKMOpPO8 U NpouzeedeHue BeKmopa Hd HUCIO, Y20l MeHcoy
8EKMOpAMU, CKANAPHOE NpoussedeHue, packidovléams 6eKmop no
08YM HEKOJTUHEeAPHbIM 8EKIMOPAM,

— 3a0daeams NIOCKOCMb YpABHEHUeM 6 O0eKApmogoll cucmeme
KOOpOUHam;

— pewams npocmetiuiue 3a0ayu 66e0eHueM 6eKmopHo2o basuca.

Paznen 10. UcTopusi MaTeMaTUKH
OOyyarommiicss Hay4YHJICA:

— OIKUCHIBATH OT/IeJIbHBIE BBIJIAIOIIUECS pe3yIbTaTHI,
MOJIyYEHHBIE B XOJIC Pa3BUTH MAaTEMaTUKU KaK HAYKH;

— 3HATh NMPUMEPHl MATEMATHYECKUX OTKPBITHH M WX aBTOPOB B
CBSA3U C OTEYECTBEHHON U BCEMUPHON UCTOPHUEH;

— noHumams ponv mamemamuku 6 pazsumuu Poccuu,
pezuona, 2opooa
O0yyamuiica MoJy4uT BO3MOKHOCTh HAYUYUThCSH:

— npeocmasnaAmv  6KIA0  GbLOANUUXC  MAMEMAMUKO8 8
passumue Mamemamuxu U UHbIX HAYYHbIX obacmell;

— noHumamv ponv mamemamurku 6 pazeumuu Poccuu,
pezuona, 2opooa

Pa3znen 11. Meroabl MAaTEMATHKH
Ooyuarommiicss Hay4YHJIcs

— TMPUMEHSTh U3BECTHBIE METOMBI MPHU PEIICHUU CTaHJAPTHBIX
MaTeMaTHYECKHX 3a7ay;

— 3amMeuarhb " XapaKTepU30BaTh MaTeMaTUYECKHE
3aKOHOMEPHOCTHU B OKPY’KAOIIEH 1eHCTBUTEIbHOCTH;

— TIPUBOAWTH TMPUMEPHl MATEMATHYECKHUX 3aKOHOMEPHOCTEH B
MPUPOJIEC, B TOM YHMCJIE XapaKTEPHU3YIONINX KPAaCOTy U COBEPIIECHCTBO
OKPY’KaIOILIero MUPa U MPOU3BEICHUN NCKYCCTBA.

O0yyamumiics MoJIy4us BO3MOKHOCTb HAYYUThCS

— UCNONb308amMb  OCHOGHbIE  MemoObl  OO0KA3ameNlbCemad,
npo6ooUmMb 00KA3AMENbCIEO U GINOJIHAMb ONPOGEPIHCEHUE,

— NpUMeHsAmMb OCHOBHbIE MemoObl peueHUs MAmemMamudeckux
3a0ay;

— Ha 0CHOGE MamemMamu4ecKux 3aKOHOMEpPHOCmell 6 npupooe
XapaKmepu3zoeamsv Kpacomy u COBEPUIEHCMEO OKPYIHCAIOU,ec0
mupa, pezuonda, 20p0o0a u nPou3eedeHull UCKyccmaa,

— npuMeHsmb  npocmeluiue  NpocpamMMHvie  cpeocmeéa U
9NEeKMPOHHO-KOMMYHUKAYUOHHBIE cucmemul npu peuienuu
MamemamuyecKux 3a0ady.
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