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IHosicHUTEALHAA 3aIIHCKA

Pabouas mporpamma mo npeametry «MaTtemaTukay pazpaboTaHa Jjisi oOydeHHUs ydanuxcs 5-9
kiaccoB MAOY «Jluneit Nel» r. CoikThIBKapa
B COOTBETCTBHUH C:

e  ®dexepanbHBIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM CTAHJAPTOM OCHOBHOT'O O0IIIEro
oOpa3zoBaHus", yTBEpPKIEHHBIM NPUKa30M MUHHCTEPCTBA 00pa30BaHUs U HAYKH
Poccuiickoit @enepanuu ot 17.12.2010 N 1897 (B pen. [IpukazoB MunoOpHayku
Poccun o1 29.12.2014 N 1644, ot 31.12.2015 N 1577);

Ha ocHosge:
e TpeboBaHWii K pe3ynbTaTaM OCBOCHHS OCHOBHOW OO0pa3oBaTEeIbHON MPOrpaMMbl
OCHOBHOT0 0011ero oopazoBanust MAOY «JIuneit Nel» r. CbIKTbIBKApa;
C yuerom:
e [IpumepHOii OCHOBHOW 00pa3oBaTE€IbHONW MpPOrpaMMbl  OCHOBHOIO  OOILEro
oOpa3oBaHMs, OJOOpEeHHOW pemieHHeM (enepaIbHOro  y4eOHO-METOINYECKOTO
o0BbeMHEeHUs 10 001eMy 00pa3zoBaHuio (poTokoid oT 8 ampenst 2015 1. Ne 1/15);

Jlannas pabouas mporpamMma KOHKpeTH3UpyeT cojepkanue Crangapra, Haét

pacnpenelieHne y9eOHBIX 9acoB 110 pa3jiesiaM, TOCIeI0BaTeIIbHOCTh U3YUYCHUS TEM H Pa3/IeIioB C
YU4ETOM MEXIIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBfA3€H, IOTUKH y4eOHOro mpoiiecca,
BO3PACTHBIX OCOOCHHOCTEN ydaluxcsl.
IIpn peamusauuu PIIVII Takon acnexkt coxepkanuss Mouayns «lIKOIbHBIA YypOK» Kak
noOyK/IeHUEe 00YJArOIIMXCsl COOIOIATh Ha YPOKE OOMICTIPUHSATHIC HOPMBI MTOBEACHHUS, ITPaBUIIA
OOIIEHHS] OCYIIECTBIIAECTCA MOCPEACTBOM CIIEZIOBAHMSI MPaBUJIaM, BBITEKAIOIIMM W3 LEHHOCTEH
TUMHa3UH, BBIPAOOTKA W TMPUHATHE KOTOPBIX ONHMCAHBI B paboyell mporpaMMe BOCHUTAHUSA
(Mogyns «lIkonpHBIA ypok»). JlaHHBIE 1IEHHOCTH BBIPA0ATHIBAIOTCS MEJArOrMYECKUM,
YUCHUYICCKUM U POIUTEIHCKUMHU coodmiecTBaMu. OHU €XKEroTHO 00CYKIA0TCS B OOHOBIISIOTCS.
Ha ypoxe oOecneunBaeTcss TOTOBOp O MpaBuUiaX pabOTHI TPYIIBI, BHIMOJHEHUE JIOMAIIHUX
3aJIaHU U JIp., OOEcTeuMBaeTCsl aHaNW3 YYAIIUMHCS WX BBIMOJHEHUS M BaXKHOCTh HX
BBITIIOJTHEHHSL.

B pamkax peanuzayuu mooyna «Illlkonbusiili ypoky npusieyerue sHUMAHUSL 00VYAIOWUXCA K
UCHHOCIHOMY ACNEKMY U3VHACMbIX HA VPOKAX SAGACHUN, OP2AHU3AYUS UX PAOOMbL C NOAVHAEMOU
HA YPOKe COUUATIbHO 3HAYUMOU UHDOpMayUel — UHUYUUPOBAHUE ee 0OCYIHCOeHUS, BblCKA3bIBAHUSL
00VYAIOWUMUCS_CB0€20 MHEHUSL N0 _ee N0800JY, 8bIpAOOMKU C80€20 OMHOUEHUS OP2AHUZYEMCsl
yuumenem Ha ypoke nymém BBIIEICHUS aclekTa, (OPMHPOBAHUSI OTHOIICHHS 00YYaIOIIUXCS K
HEMY Yepe3 OpraHHu3aIfi0 00CYXICHUS [IEHHOCTH H3yYaeMbIX SIBJICHUN, OPTaHU3alni0 paboTh
C couuanbHO 3HauMMoW wuH(popMauued. B pamkax wu3ydyeHus TeM, MpEACTAaBIECHHBIX B
TEMaTUYEeCKOM  IUJIAHUPOBAaHUU HA YpOKe OOCYXKJArOTCs BONPOCHL, 3HAUYMMBIE s
dbopMHUpOBaHMS TO3UIMH, OTHOMICHUS ydanuxcsi K HUM. KirodeBbie BOMPOCHI, POXKIAIOIINE
OTHolIeHue, — «3aueM?», «lis vero ...7», «Moxet au ...7», «Kak uzyyeHue ... onpeaeauino
nporpecc obmecta?y. MTorom takoit paboThl CTAaHOBATCS OTBETHI jAeTer st ceds: «Kak s K
ATOMY OTHOIITYCh?» «Kak 3TO MPOUCXOAUT U KaK 3TO KacaeTcss MEHS M MOUX OJHM3KUX?».




Hcnonb30BaHre BOCIUTATEIbHBIX BO3MOKHOCTEH cofiepKaHus y4eOHOTo IpeaMeTa B paMKax
peanmuzanu Moxnyisi «LLIKONBbHBIA ypoK» HMPOUCXOIUT Yepe3 JEeMOHCTPAIMI0 OOYdYaroIIMMCS
IPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO TIOBEACHUS, TMPOSBICHHUS YEIOBEKOIIOOUS U
I00pOCEePACYHOCTH, Yepe3 M000p COOTBETCTBYIOIIUX TEKCTOB Ul YTCHUS, 3a/1a4 JUIS PEeIICHHs,
IpOOJIEMHBIX CUTYaluil Juisl 00cykJieHus B Kkiacce. /laHHOe TpeOOBaHNE BBIPAXKAETCA B UTEHUU
TEKCTOB. TEKCThl MMEIOT MOJ0O0PKY BONPOCOB, MO KOTOPBIM MOXET OBITh OpPraHU30BaHO
00CYX/IeHHE C YYalIMMHCSA WIM UX CAMOCTOSITeNbHBbIE OTBETHl. Kputepusimu oTdopa sSBISIOTCS
[IEHHOCTH, KOTOpPBIE B HUX NPEACTaBICHbI. TeKCThI U BOMPOCH! ISl OOCYKACHUS MPEICTaBICHBI
B TAa0JIUIaX [1OCJIE U3YYaEMBIX Pa3/IEIIoB.

[IpumeHeHnne Ha YpOKe HHTEPAKTHBHBIX ()OopM pabOTBl B paMKax pealn3alud MOIYIIs
«IIIKOJIBHBIM ypOK» pealn3yeTcsi IOCPEACTBOM HWHTEIUIEKTYAJIbHBIX WIP, CTUMYIMPYIOIIMX
MO3HABATEIbHYI0 MOTHBALMIO OOYYAIOMIMXCS; AWIAKTHYECKOTO Tearpa, I/ie NOJY4YCHHBIE Ha
YPOKE 3HaHUS OOBIIPBHIBAIOTCS B TEaTPAIbHBIX IIOCTAHOBKAX; JUCKYCCHM, KOTOpbIE MalOT
00y4aromuMcsi BO3MOXXHOCTh IPHOOPECTH OMBIT BEACHHS KOHCTPYKTHBHOTO JIMAJIOTa;
IpynnoBoi paboThl WK paboThI B Mapax, KOTOPblE y4aT 0OYyYarolIMXcsi KOMaHIHOW paboTe U
B3aMMOJICHCTBHIO C IPYrUMHU oOydarommmucs. llpuMeHeHne Ha ypoKax WHTEPaKTHUBHBIX (HOopM
paboThl ABISETCS BEAYIIMM BMJIOM OpraHM3aldu yueOHOH aesrenbHOCTH oOyuwarommxcs. Ha
ypokax B cooTBercTBUU C IIporpammoii ¢dopmupoBanus/pazButus Y Y]l HCIONB3YIOTCS
cienyronye (opMbl COBMECTHOW MAEATENbHOCTH YyYalllUXCs: MO3TOBOM ILITYpM; IMCKYCCHS,
y4eOHBII Criop-Iualior, KOH(EpeHIUs, COBMECTHBIN OUCK, «CHEXHBIA KOM» U JIp.

B nensax noanepxkku GopMUpOBaHUS KyJIbTYpbl AUCKYCCUU IPAKTUKYETCS IPOBEACHUE YPOKOB B
Buge poiseBbix urp («Ksect», «Ctparerusi», «Bcrpeda MupoB» u 1p.). BkitoueHue B ypok
UTPOBBIX MPOLEAYpP MOMOraeT MOAJepKaTb MOTUBALMIO OOyJaroIUXCs K MOJyYCHUIO 3HAHUM,
HaJIAKUBAHUIO MMO3UTUBHBIX MEXJINYHOCTHBIX OTHOIIEHUN B KJIACCE, IOMOTal0T YCTAHOBJICHUIO
N00posKenaTebHOM aTMochepbl BO BpeMs ypOKa.

MoxHo oObIrpaTh yueOy pebenka B mkoje kak urpy B RPG (kommbroTrepHas posieBas urpa,
aHp poJieBbIX Urp). Camas BakHasi 4aCTh UI'Pbl — MOTHBALM U Harpajsl. [Ipouecc noouipenuii
MO’KHO ITOCTPOUTH CIEIYIOIIUM 00pa30oM: 3a KaXyl0 aKTUBHOCTb PEOEHOK I0JIy4aeT KaKoe-TO
KOJINYECTBO OIBITA; 32 PElIeHUe 3a/1a4 — 0ojiee BECOMOE KOJIMYECTBO ombITa. [lo HakoruieHuto
OTnpeaeNEHHOrO KOJIMYECTBA OIbITA YYEHHUK HMEET MPaBO BBITAHYTb KapTy U3 KOJOJBI
COKpOBHMIL[ BO3HarpaxaeHus. Bo3HarpaxaeHus y4uTenab TOTOBUT 3apaHee. DTO MOTYT OBITh:
00MeH 0aJIoB 32 aKTHBHOCTH Ha OTMETKY, 0OMEH OaJIJIOB 3a pelieHue 3aJaHuii Ha BO3MOKHOCTh
HE IHUCaTh KOHTPOJIBHYIO paboTy, KOH(ETKa, BO3SMOKHOCTb HE JleNaTh | pa3 gomaliHee 3a/1aHue
3a 4eTBEPTh WJIM CJIaTh JIOMaIllHEe 3aJlaHue Ha HEJEINI0 MO3XKeE, ... 32 HapyIIeHHE MTPaBUII — OUYKH
OTIbITa CHUMAIOTCS (3a pa3sroBOPHI HA YPOKH HE MO TeMe, OIO3/1aHHUs, ... ).

Ocnognas yenv eetimuguxkayuy - MOTUBUPOBATH yYalllUXCSl Ha CBOEBPEMEHHOE BBINOJIHEHHE
3a/laHuil U CTPEMIICHUE T0JIy4aTh BHICOKHE PE3YJIbTaThl 3@ BBINOJIHEHUE 3aJaHMil, HE HAPYIIATh
YCTaHOBJICHHbBIE TIPABUJIA.

Jlis rpynmnoBoil pabGoThl MCIIONIB3YIOTCS: OTKPBITHIE 33/aHUs, KOTOPbIE HE HMEIOT MPOCTOro
OTBETA, 33JCUCTBYIOT CIOKHbIE (DOPMBI MBIIIJICHUS; 3a/aHUs, KOTOpble TPEOYIOT BBIIOJHEHUS
OosibIIoro oO0beMa paboThI; 3a/JaHus, KOTOpble TPEOYIOT Pa3HOOOpPA3HBIX 3HAHUN U YMEHHH,
BCEH COBOKYIHOCTBIO KOTOPBIX HE BIIAJEET HU OJIMH W3 JeTed MHIUBUAYAIbHO, HO BiajeeT
rpymIa B 1I€J0M; 33JaHUsl Ha Pa3BUTHE TBOPUECKOTO MBIIUIEHUS, I/Ie TpeOyeTcs TeHepUpoBaTh
MaKCHMalbHOE KOJMYECTBO OPUTMHAIBHBIX WACH; 3aaHus, TPeOYyIOIIHe MPUHATUS PEIlIeHUH,
HEMOCPEACTBEHHO KACAIOMIMXCsl Oyayliel AeaTeIbHOCTH JAHHOU TPYIIIIBL.

B pamxax peanuzayuu mooyis «llxonvuwiii ypoky u_npocpammel _«Hacmaenuuecmeoy
OpP2aHU3YEeMCs  We@dCmeo _MOMUBUPOSAHHBIX U ODYOUDOBAHHBIX _0OVUAIOWUXCA HAO _ UX
craboycnesaouumu _00HokIaccHukamu. Takoe wedcmeo 0aém 00y4anumumcs CouuaibHo
SHAYUMbLU_ONbIM._COMPYOHUYECMEA U_63aumHol_nomowu. Ilpuemsl opanuzayuu we@pcmea —
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oMo 3a0anuUs Ha NOMOWb U 83AUMOBLIDVYKY, HANPpUMED, NPU NOO20MOBKe K 3ayem)y no meopuu
VYEHUKAM npe()ﬂazaemwz DCIS‘@QJZUWLbC}l HAa napvl U NOMOYb ()pye ODVZV NOHSAMb MeoPEemuYecKull
mamepuaJi. mo 2pynnbl pazeumusl. 00UH_U3 VHYEHUKO6 yduni, 0OvsCHICM ODVZMM mamepuaii u
mo, KakK 6blnoJjiHAnb 3610611—!142, npu omeemax y4aumuxcia Y4eHUK-HacnmaeHUK umeenit npaeo 634nib
MUHYNY nOMOowu KOMAHObL U NOSCHUMDb omeedarnouiemy, 20¢e OH ouubaemcsi.

Hnuyuuposanue 1  nooodepicka  Ucciedosamenbckol  0esmenrbHOCmu  00y4arnuuxcs
8 PAMKAX peanu3ayuy UMy UHOUBUOYANbHbIX U 2DYNHOBbIX UCCIe008AMENbCKUX NPOEKMO8 0aém
00VYAIOWUMCS  BO3MOJICHOCMb _ NPUOOpecmu  HAGbIK  CAMOCHOAMENbHO20  peuleHus
meopemuyecKkoll npodiemvl, Ha8blK 2eHepUPOBAHUs U 0POpMIeHUS COOCMBEHHbIX UOeU, HABbIK
V8AACUMENbHO20  OMHOUICHUS K YYHCUM _ UOesM, OQDOPMIEHHbIM 8  pabomax _opyeux
ucciedosamereli, HagblKk NYOIUYHO20 8bICMYNIEHUs neped ayoumopuell, apeyMeHmuposanus u
omMCcmau8aHus ceoell MO4YKU 3peHuUsl.
B mensix opraHM3anuM NPOEKTHON /AeATeIbLHOCTH Y4YAlIUXCSl B paMKax pa3iejioB
KYpca BbljIeJIeHbI IPUMEPHbIe TeMbl Y4eOHbIX IPOEKTOB:

knacc | Temwl npoexmos

7 Anrebpa:
JI.®.Marauukuii ¥ ero «ApuQMeTuKa

ATMKBOTHBIC JPOOH

CucteMbl CUHCIICHUS

CpaBHEHMS IO MOZYJIIO

[Ipu3Haku nenuMocTu

TalHbI IPOCTHIX YKCEI

Wrpsl u cTparerun

Maremarnueckue cohu3aMbl
MaremaTrueckue GoKychl

TeomeTpus:

['eomeTpus BOkpyr Hac

HoxHune! B pykax reomerpa

I'eomeTpus 1 HCKycCcTBO

EBknua u ero Benmkas kaura «Havamay
['eomeTpus — o1Ha U3 caMBbIX IPEBHUX HAYK
Tpu 3HAMEHHUTHIX 3a/1a4U IPEBHOCTH — TPUCEKILIMSA yrila, KBaapaTypa Kpyra, yABOCHHUE
KyOa

Opna 3a1a4ya — Ba peIICHUs

Meron I'MT B 3agauax Ha HOCTPOECHHUE

[ee]

Anre6pa:
Poccuiickue scetuunvl-mamemamuxuy

Jleonapo Diinep — eeuxuil Mamemamux

Mamemamuyueckue mepmunsl u cumeonvl. Mcmopus 603HUKHOBEHUS U PA3EUMUSA
Aneopumm Eexnuoda u aunetinvie ouodanmosvl ypasHeHus
Iapaodokcvl meopuu MHoMCECME

Manas meopema @epma

Houck unsapuanma

Ipunyun xpavine2o

[eomerpus:

Danec Munemckuil — 8eIUKULL 2e0Memp, CIMPOUmestb, ACHpPOHOM
Huchazop u eco senuxas meopema

AKcuomamuyeckull Memoo 6 2eomempuu

Teomempus na kiemuamom aucme

I'pagh kax ceomempuueckas Mooenb 102u4eckoll 3a0a4u
3ameuamenvrvie MoYKU MpeyeoabHUKA




Ceoticmea 6HeGNUCAHHOU OKDYICHOCIU
Memoo ecnomozamenbHoll OKpYAHCHOCHU
Pasnosenukue u pasnococmasiieHuvie puzypol

|©

Anrebpa:
Cummerpus B anredpe

CucreMbl TMHEMHBIX HEPABEHCTB U PEIICHNE IKOHOMUYECKUX 3a/1a4

Ot TaitHOnMCH K Kpunrorpadun

D¢ dexTuBHBIE METO/BI 10KA3aTEIbCTBA HEPABEHCTB

Lermupie apodu

I'eomeTprueckas BEpOSATHOCTD

®dopmyia BKIIOUEHUN U UCKITIOUCHHI

Anrebpanueckue ypaBHEHHs BBICIIUX CTETEeHeH

Ponp MmaTeMaTHKK B CTAHOBJICHUM U PA3BUTHU POCCUKMCKON IOCYIapCTBEHHOCTH

[eomerpusi:
Brinaronuecs reomerpsl Poccun

['eomeTpus OpHAMEHTOB U Y30pOB
['eomerpus u actpoHOMUS

3o50TOE CeueHue

[TapkeTs! U3 MpaBUIbHBIX MHOTOYT'OJIbHUKOB
Merton KoopauHar

Kpussie BTOporo nopsiaka

[IpumeneHue reoMeTpuyeCcKuX npeoOpa3zoBaHUil B 3a1a4yaxX Ha IOCTPOEHUE

Peanuzanus moayns «llkonbHbI ypok» paboueit mporpammsel Bociutanus (PIIB).
Opranu3zanust 00CY>KIEHUS YUaIlUMUCS [ICHHOCTHBIX aCTIEKTOB U3Y4aeMbIX SIBJICHHM,
opranusaiys padoThl ¢ COIIMATBLHO 3HAYUMOM HH(OpMaluen (BOPOCH], BIHOCUMbIE Ha
o0cyxaeHue).

LleHHOCTHBIN aCHEeKT U3y4aeMOro CoAepKaHusA, COLMATbHO-3HaYNMAasd HHopMaLus.
5-6 knacc. Hazsanue pazoena cooepacanus PIIVII: ObvikHoseHnbie Opodu.

BOI’lDOCbl, BbIHOCUMDbIE HA 06CV91‘C@€HL{€. Texcmul 015 ymenus

1. Jlnst yero mpuUMEHSIOT uKeOany? HckyccTBo cocTaBrneHus Oykera
2. Tloyemy AMOHCKOE MCKYCCTBO MKEOAHBI MIMPOKO
pacrpoCcTpaHuIOCh O BCEMY MUPY?

3. Kak Bauser ukedana Ha KU3Hb JIOJIEi?

6 knacc. Hazeanue paszoena cooeporcanus PIIYVII: Payuonanvuvie yucia u oetucmeus Hao HUMu

Bonpocul, evinocumsie Ha O6CV9fC()€HM€. Texcmul 05 umenus

1. Tlouemy cuMMeTpus NpuUsSTHA JUIs Ta3? Cummetpust

2. Pa3Be BO BceM B JKU3HU CHMMETPHS?

3. Tlouemy cHMMETPHUYHOE YACTO ACCOIMUPYETCS C
IIPEKPACHBIM?

4. B dyem TaiflHa TPEKpPacHOro, KOTOpas JeiaeT

KpacCcoTy IpeaAMCTOM MTOKJIOHCHUSA?

1 knacce. Hazeanue paszoena cooepxcanua PIIYII: Tlpocreiinme reoMmeTpudeckine QUTypsl U UX
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CBOMCTBA

Bonpocul, evinocumvie Ha 06CV9fca€HM€. Texcmbl 0151 umeHust

1. Yro xoTen cka3aTh STUMU clioBaMH Apxumen? EBxnnyioBa reometpus
2. Tloyemy B T€OMETPUU HET «IIAPCKHUX JOPOT?»

7-8 knacc. Hazeanue pazoena cooeporcanus PIYVII: Jluneiinoe ypasnenue ¢ 00HOU nepemennou.
Lenvie svipascenus. Keaopamnwvie xopru. eticmeumenvhole yucia

Bonpocui, evinocumsie Ha 06CV9!C()€HM€. Texcmul 015 ymenus

1. 3auem nmpuaymbIBaThH COPUIMBI? Codusmbl

2. Kakasg ot Hux moin3a?

9 knacce. Hazsanue pazoena cooeporcanus PIIVII: Yucnoswvle nociedosamenviocmu

Bonpocul, ebinocumbie Ha obcyorcoerue. Texcmbl 0151 ymenus

1. Yemy yuur 3Ta nerenaa? Jlerena o maxmMaTHOM JOCKE
2. Kakwue 4yBCcTBa BBI3BIBAET IPOUTEHUE ITOU

JIEreHIbI?

IInanupyemMble pe3yJbTaTbl OCBOCHHS Y4eOHOI0 NMpeaMeTa

[Inanupyemble pe3ynbTaTbl ONUPAIOTCA Ha Beayllue IejeBble YCTAHOBKH,
OTPaKAIOIIHE OCHOBHOM, CYIIHOCTHBIM BKJIAJ KaXKJOHW H3y4aeMOW IporpaMMbl B pa3BUTHE
JUYHOCTH O00YYaIOIIUXCS, UX CIOCOOHOCTEH.

B cTpykType miiaHupyeMbIX pe3ysnbTaToB BIIEISIETCS CJIeAyolue IPynibl:

1. /IuyHOCTHBIE pe3yJIbTATHI OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOII NMPOrpaMmbl
IIPEACTABJIECHBl B COOTBETCTBUM C TIPYIIION JIMYHOCTHBIX PE3YJbTaTOB M PACKPBIBAIOT U
JIETAIU3UPYIOT OCHOBHBIE HAINPABICHHOCTU 3THX  pe3ynbTaToB. OLEHKA TOCTHUXKEHUS 3TOU
IPYIIbI IJIAHUPYEMBIX PE3YJIbTATOB BEAETCSA B XOJ€ MPOLEAYP, HONYCKAIOIMIUX [IPEI0CTaBICHNE
U UCTIOJIb30BAaHUE HCKJIIOYUTEIHHO HelepcoOHn(PpuuMpoBaHHOI HHPOpMAIIH.

2. MeranpeamMeTrHble pe3yJbTAThl OCBOCHHS OCHOBHOW 00pa3oBaTeIbHOM
NPOrpamMMbl MPEJCTaBICHbl B COOTBETCTBUM C TMOATPYNIAMHU YHHUBEPCAIbHBIX YUEOHBIX
JEUCTBUM,  PACKPBIBAIOT U JETAJIU3UPYIOT OCHOBHBIE HAIPABICHHOCTU METAIPEIMETHBIX
pe3yJbTATOB.

3. IIpenmeTHble pe3y/jbTAaTbl OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM NPOrpaMMbl
IPEJCTaBICHbl B COOTBETCTBUM C IPYIIAMH pe3yIbTaTOB YUeOHBIX MPEIMETOB, PACKPBIBAIOT U
JNETAN3UPYIOT UX.

IIpenmeTHbie pe3yabTaThl NPUBOAATCH B 0JI0KAX « BBIIYCKHUK HAy4YHTCs» U «BpIMyCKHHMK
MOJIYYUT BO3MOKHOCTh HAYUYHThCS».

[Inanupyemble  pe3ynbTaTbl, OTHECEHHble K OJIOKY «BBITyCKHMK HayduTCsS»,
OPUEHTHUPYIOT MOJIB30BATEINS B TOM, IOCTHKEHUE KaKOI'0 YPOBHSI OCBOEHUS yUEOHBIX JIEHCTBUH C
U3y4aeMbIM OTMOPHBIM YUeOHBIM MaTepHaioM OXHJIAeTcs OT BhITyCKHHMKA. Kpurepusmu ordbopa
pEe3yJbTAaTOB CIYXAaT MX 3HAYMMOCTh JUIsl PELIEHUS OCHOBHBIX 3a7auy 0O0pa30BaHUS Ha JAHHOM
YpPOBHE M HEOOXOAMMOCTh JUISI TOCJHEaylolmero oOydeHHs, a TakXke MOTeHIHaIbHas
BO3MOXXHOCTh MX JIOCTH)KEHUSI OOJNBIIMHCTBOM oOydaromuxcsi. UHbIMH cilioBaMu, B 3TOT OJIOK
BKJIIOYAETCSl TakoW Kpyr y4yeOHBIX 3ajjay, MOCTPOCHHBIX Ha OMNOPHOM Yy4eOHOM Marepualie,
OBJIaJICHUE KOTOPHIMM NPHUHLMIIMAIBHO HEOOXOAMMO JUISl  YCHEIIHOTO OOy4eHHUs U
COLMAJIN3ALIMU U KOTOPbIE MOTYT OBITh OCBOEHBI BCEMH 00YYaIOLIHXCSI.

JlocTukeHHe IUTAaHUPYEMBIX pe3yJbTaTOB, OTHECEHHBIX K OJOKy «BBITyCKHUK
HAy4YUTCs», BBIHOCUTCSI HA UTOIOBOE OLIEHUBAHUE, KOTOPOE MOYKET OCYILECTBIISITHCS KaK B XOJI€
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o0y4yeHHs (C TIOMOIIbI0 HAKOMJICHHON OIEHKH WM MOPThEns MHAMBUAYAIbHBIX JTOCTHKEHUH),
TaKk ¥ B KOHIIE OOy4eHHs, B TOM 4YHCIE€ B (pOpME TOCYJapCTBEHHON HTOrOBOH aTTECTaIUH.
OneHka JOCTHKEHUS IIJIAHUPYEMBIX PE3YJIbTaTOB 3TOT0 0JI0Ka Ha YPOBHE BEAETCS C MOMOILBIO
3aJjaHUi 0a30BOT0 YpPOBHS, @ HA YPOBHE JEHCTBHI, COCTABIISIONUX 30HY ONMKaliero pa3BUTus
OOJNBIIMHCTBA OOYYAIOMIMXCS, — C IOMOIIBIO 33/JaHUH TOBBIIIEHHOTO YPOBHA. Y CHEIIHOE
BBINOJIHEHHE O0Y4aroIMMHUCS 3aaHui 0a30BOr0 YpOBHSI CIY’KUT €AMHCTBEHHBIM OCHOBAHHUEM
JUISL TIOJIOKUTEJIBHOTO PELIEHUsl BOIIpOCa O BO3MOXKHOCTHU IIEpeX0Jla Ha CIEAYIOIIHMA YPOBEHb
00yJeHUsI.

B 6moke «BBITYCKHUK TMOJXYYHUT BO3MOXKHOCTh HAYYHTHCS» MPHUBOIATCS IUIAHUPYEMBbIE
pe3yibTaThl, XapaKTEPU3YIOLIHEe CUCTEMY Yy4eOHBIX AEHCTBUI B OTHOLIEHWHU 3HAHUH, yMEHU,
HaBBIKOB, PACHIMPSIONIMX W YIIYOJSIOUIMX MMOHMMaHUE OMOPHOT0 Y4eOHOro Marepuana Hiu
BBICTYNAIOUIMX KaK MPONEAEBTUKA JUIsl NaJbHEMINEro U3y4eHHs NAaHHOTO IpenMeTa. Y pOBEHb
JNOCTH)KEHUH, COOTBETCTBYIOIIMK  IUIAHUPYEMBIM  pe3yiabTaraM 3TOro  OJoKa, MOTYT
IIPOJIEMOHCTPUPOBATh  OTAEIbHBIE MOTHBHPOBAHHBIE U  CIIOCOOHbIE oOyuaromuecs. B
MIOBCEHEBHOIN NMPAKTUKE MPETOAaBaHUs LEIH JaHHOTO OJOKa He OTpadaThIBalOTCS CO BCEMHU
0e3 MCKIIIOYeHHs 00yJarOIIMMUCS KaK B CUIIY MOBBIILICHHOH CIIO)KHOCTH Y4eOHBIX I€HCTBUM, TaK
U B CHJy NOBBIIIEHHOW CIIO)KHOCTH y4eOHOrO0 MaTepualia W/WIN €ro IMpOIeAeBTUYECKOTO
XapakTepa Ha JaHHOM YpoBHe o0ydeHus. OLeHKa JOCTH)KEHUS IUIaHUPYEMBIX pe3yJbTaToB
BEJIETCA IPEUMYLIECTBEHHO B XOA€ NPOLEAYyp, JOIYCKAIOUUX IPEIOCTaBICHUE U
UCIIOJIb30BaHUE HUCKIIIOUUTEIBHO HenepcoHupuumpoBaHHoil uHpopmanuu. CoOoTBETCTBYOIIAS
IpyIIa PE3yJIbTATOB B TEKCTE BBIACIICHA KyPCUBOM.

3anaHusl, OPUEHTUPOBAHHBIE HA OLCHKY IOCTH)KEHHs IUIAHUPYEMBIX DPE3YJIbTaTOB W3
0s10ka «BBIMYCKHUK MOJIYYUT BO3MOXHOCTb HAYUUTHCS», MOTYT BKJIIOYAThCSl B MaTepHallbl
UTOTOBOT0 KOHTPOJISI OJ0Ka «BhIMycKHUK HayduTcs». OCHOBHbBIE IIEJIM TaKOTO BKJIFOUEHUS —
[IPEIOCTaBUTh BO3MOKHOCTH OOYyYarOUIMMCsI IPOJEMOHCTPUPOBATh OBJIAJICHUE 00JIe€ BBICOKUM
(o cpaBHEHMIO ¢ 0Aa30BbIM) YPOBHEM JIOCTMIKEHUH M BBIIBUTH JTMHAMMKY POCTAa YHCIEHHOCTH
HauOosee TMOATrOTOBIEHHBIX oOywatonuxcd. Ilpu 3ToM HeBbINIOJIHEHHE OOY4YaIOUMUCS
3aJJaHui, C IIOMOIIBIO KOTOPBIX BEIETCS OLIEHKAa JOCTH)KEHUS IUIAHMPYEMBIX pE3yJIbTaTOB
JAaHHOTO OJIOKa, HE SBJIAETCS NPENATCTBUEM JI NEPEXo/ia Ha CIASAYIOIIMI ypoBEeHb 00yUeHUsI.
B psane ciaydyaeB JOCTH)KEHHE IUIAHUPYEMbIX PE3yJIbTaTOB 3TOro OJIOKa Les1eco00pa3HO BECTH B
X0Jle TEKYLIEro M MPOMEXYTOUHOTO OLEHMBAHUS, a MOJy4YE€HHBbIE Pe3yJabTaThl (UKCHPOBATH B
BUJIC HAaKOIUICHHON OLEHKH (Hampumep, B Gopme MmopTdens AOCTHKEHHMI) M YUYUTHIBaTh MpPHU
ONPEAECICHUN UTOTOBOM OIIEHKH.

ITonoOHast cTpykTypa NpeACTaBICHUS IUIAHUPYEMBIX Pe3yJbTaTOB MOAYEPKHBAET TOT
¢dakT, 4TO MpH OpraHu3aluu 0Opa30BaTENIBHOIO MPOIECCa, HANPABIEHHOIO HA pealu3aluio U
JOCTIDKEHUE IIJIaHUPYEMBIX pe3yJibTaToB, OT Y4YHUTeNs TpeOyeTcs HCIONb30BaHUE TaKuX
NEearornyeckux TEXHOJOTUM, KOTOpbleé OCHOBaHbl Ha AuddepeHuranuu TpeOoBaHUM K
HOJTrOTOBKE 00YUaIOIIHUXCS.

1. JlugyHOCTHBIE PE3YNIBTATHl OCBOCHHUSI OCHOBHOM 00pa30BaTEeIbHON MPOTPAMMBI:

1. Poccuiickast rpakgjaHcKas HJIEHTHMYHOCTh (MAaTpUOTH3M, yBaxeHHe K OTeuecTBy, K
IIPOILIJIOMY M HAaCTOSIIIIEMY MHOTOHAllMOHAJIBHOTO Hapoaa Poccumn, 4yBCTBO OTBETCTBEHHOCTH H
nonra nepen PonuHol, uaenTudukanus ceds B KauecTBe rpakaaHnHa Poccuu, cyObeKTHBHAS
3HAYMMOCTh MCIIOJIb30BAHUS PYCCKOrO s3bIKa M SA3BIKOB HapoJoB Poccuum, oco3HaHue u
OLIYIICHWE JIMYHOCTHOM CONPHYACTHOCTH CyAbOe poccuiickoro Hapoaa). Oco3HaHue
STHUYECKOHN MPUHAIJICKHOCTH, 3HAHUE UCTOPUH, SA3bIKA, KYJIBTYPBl CBOETO HApPOJa, CBOETO Kpasd,
OCHOB KYJbTYpHOTO Hacieusi HapoJoB Poccum u dyenoBeuecTBa (MACHTUYHOCTH UEJIOBEKA C
POCCHIICKOM MHOTOHAIIMOHAJIBHOM  KyJbTYpOH, CONPUYACTHOCTh HWCTOPUHM HApOJOB U
roCyJapcTB, HaxXOIMBIIMXCS Ha TEPPUTOPUM COBpeMeHHoW Poccum); uHTepuopH3anus
T'YMaHUCTUYECKUX, JIEMOKPATUYECKUX H TPAJAWLIHOHHBIX IEHHOCTE MHOIOHAIMOHAJIBHOTO
poccuiickoro oOmiectBa. Oco3HaHHOE, YBaXUTENbHOE M JI0OpOKeTaTeIbHOE OTHOILIEHHE K
WUCTOPHH, KYJIBTYPE, PEJINTHUH, TPAIULUAM, S3bIKaM, LIEHHOCTAM HapoAoB Poccum u HaponoB
Mupa.



2. 'OTOBHOCTh M CHIOCOOHOCTH OOYYAIOIIMXCS K CAMOPa3BUTHIO U CaMOOOPA30BaHUIO Ha
OCHOBE MOTHBAllMM K OOYYEHHUIO W MO3HAHHWIO; TOTOBHOCTH M CHOCOOHOCTH OCO3HAHHOMY
BBIOOPY M TOCTPOSHUIO JalIbHEUIICH HHIWBUIYATbHOW TPACKTOPHHU OOpa3oBaHHs Ha 0Oa3e
OPUEHTUPOBKH B MUpE Mpodeccuii U mpodecCunoHaNbHBIX MPEINOUYTEHHUI, C YUeTOM YCTOMYMBBIX
[I03HABATEJIbHBIX HHTEPECOB.

3. Pa3BuTOe MOpajgbHOE CO3HAHUE M KOMIIETEHTHOCTh B PEIICHUU MOPAIbHBIX MPOOIEM
Ha OCHOBE JIMYHOCTHOTO BBIOOpa, (popMHpOBaHME HPABCTBEHHBIX YYBCTB W HPABCTBEHHOTO
MOBE/ICHUS, OCO3HAHHOIO M OTBETCTBEHHOIO OTHOILIEHUS K COOCTBEHHBIM IIOCTYIKaM
(crtocOOHOCTh K HPAaBCTBEHHOMY CaMOCOBEPIICHCTBOBAHUIO; BEPOTEPIIUMOCTD, YBAXKHUTEIHHOE
OTHONICHHE K PEJIMTHO3HBIM UYBCTBaM, B3IJIsIIaM JIIOACH UM UX OTCYTCTBHIO; 3HAHHWE OCHOBHBIX
HOPM MOpajM, HPAaBCTBEHHBIX, JYXOBHBIX HJEAJIOB, XPaHUMbBIX B KYJbTYPHBIX TpaJuLIUsAX
HapoaoB Poccun, rOTOBHOCTh Ha X OCHOBE K CO3HATEIBHOMY CAaMOOTPAHHMYEHHUIO B MOCTYIKAX,
MOBEJICHUY, PACTOYHUTEIHPHOM IOTPEOUTENbCTBE; C(HOPMHUPOBAHHOCTh MPEACTABICHUH 00
OCHOBAaxX CBETCKOM ATHKH, KyJIbTYpbl TPAIUIIMOHHBIX PEIUTUH, X POJIK B Pa3BUTHH KYJIbTYpPhI U
ucropur Poccum u dyenoBeuecTBa, B CTAHOBJICHUHU TPAKIAHCKOrO OOIIECTBA M POCCHUICKOM
rOCy/IapCTBEHHOCTH; IOHMMAaHHE 3HAYEHUS HPABCTBEHHOCTH, BEPbl U PEIUTUU B >KU3HU
4enoBeKa, ceMbr u 00mecTBa). CHOpMHUPOBAHHOCTD OTBETCTBEHHOTO OTHOIICHHS K YYEHHIO;
YBaXXHUTEIHLHOTO OTHOILIEHUS K TPYAY, HAJIMYME OMbITa yYacTUsl B COLIMAIBHO 3HAUMMOM TpY/IE.
Oco3HaHue 3Hau€HUsl CEMbHU B JKU3HM YeJIOBEKa U OOIIECTBA, NPUHATHE LIEHHOCTU CEMEWHON
JKU3HU, YBOKUTEIBHOE U 3a00TIIMBOE OTHOIIICHUE K YWIEHAM CBOEH CEMbHU.

4. CpopMHPOBaHHOCTH HEIIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO pa3BUTHUS HAyKH U OOIIECTBEHHOM TMPAKTUKH, YYUTHIBAIOUIETO COLUAIbHOE,
KYJIbTYPHOE, SI3bIKOBOE, TyXOBHOE MHOI000pa3ue COBPEMEHHOT0 MUpA.

5. Oco3HaHHOE, YBaXXUTEIbHOE U JOOPOXKEIaTeIbHOE OTHOIICHUE K APYroMy YelOBEKY,
€ro MHEHUIO, MUPOBO33PEHHUIO, KYIbTYpPE, SI3bIKY, BEpE, I'PaXIaHCKON MO3ULUHU. ' 0OTOBHOCTh U
CIIOCOOHOCTh BECTH JUAJIOT C JAPYTUMHU JIOJbMH W JOCTUTaTh B HEM B3aUMOIIOHUMAaHUS
(unenTudukanus ceds Kak  IOJHONPAaBHOIO CyObeKTa  OOLIEHUs, TOTOBHOCTb K
KOHCTPYHpPOBaHUIO 0o0Opasa mapTHepa MO IUAIOry, TOTOBHOCTh K KOHCTPYHPOBAaHHIO oOpasa
JOIIYCTUMBIX CIIOCOOOB JMajora, TOTOBHOCTh K KOHCTPYMPOBAHMIO Ipoliecca Juajnora Kak
KOHBEHIIMOHMPOBAHMSI HMHTEPECOB, MPOIEIyp, TOTOBHOCTh M CIIOCOOHOCTh K BEIEHUIO
MIEPETOBOPOB).

6. OCBOEGHHOCTh COLIMAJBHBIX HOPM, MPaBWJ MOBEAEHUS, posiel U (HopM COLUANBHOM
JKU3HU B rpynmnax M cooOuiecTBax. Y4yacTHe B IIKOJbHOM CaMOYIPABJIEHUU M OOIECTBEHHOU
KU3HN B TIPEJENIax BO3PACTHBIX KOMIIETEHIMH C yYETOM PErMOHAIbHBIX, 3THOKYJIBTYPHBIX,
COLIMATIBHBIX M AKOHOMHYECKHX oOcoOeHHocTed ((popMuUpOBaHHE TOTOBHOCTHM K YYacTHUIO B
IIPOLIECCE YIOPSAAOUYEHHS COLUANIBHBIX CBSA3€H M OTHOLIEHWH, B KOTOPBIE BKIIIOUEHBI U KOTOPHIE
GopMUpPYIOT caMu YydyallMecs; BKJIIOYEHHOCTb B HEMOCPEICTBEHHOE TpaKIAHCKOE YydacTue,
TOTOBHOCTh y4acTBOBATh B KHU3HEIEATEIBHOCTH MOJIPOCTKOBOIO OOIIECTBEHHOIO 0OBEANHEHMS,
MPOAYKTUBHO B3aMMOJICUCTBYIOIIETO C COLMAJIBHOW CPEeNOd M COUHMAIBHBIMU HHCTUTYTaMU;
uAeHTUGUKAIMS ce0sl B KadecTBE CyObEeKTa COLMaIbHBIX MpeoOpa3oBaHUM, OCBOECHHE
KOMIIETEHTHOCTEHl B cQepe OpraHu3aTOPCKON [eATENbHOCTH; WHTEPUOpHU3ALUS LEHHOCTEN
CO3UAATEIBHOTO OTHOIIEHUS K OKPYKAIWEH NEHCTBUTEIBHOCTH, LEHHOCTEH COLMAIBHOTO
TBOpPYECTBA,  IEHHOCTM  MPOJYKTUBHOM  OpraHM3allMd  COBMECTHOM  JESTENbHOCTH,
camMopeaJIn3aliy B TPYIIE U OpraHU3aliy, LIEHHOCTH «IPyroro» Kak paBHOIIPABHOT'O MapTHEPA,
dbopMupOBaHHE KOMIIETEHLUMH aHajiu3a, MPOEKTUPOBAHMS, OPraHU3alUU JIEATEIbHOCTH,
pedrexcun M3MeHeHHH, CrocOO0B B3aMMOBBITOJJHOTO COTPYIHHUYECTBA, CIIOCOOOB pealu3aluu
COOCTBEHHOTO JIMJIEPCKOTO MOTEHITANIA).

7. CdhopMHpOBaHHOCTh IIEHHOCTH 3JI0pOBOTO U Oe3omacHoro oOpas3a IKU3HU;
MHTEpUOpU3aLMs TPAaBWJ HMHIUMBUIYaTbHOIO M KOJUIEKTUBHOIO O€30M1aCHOr0 TOBENIEHUs B
Ype3BbIYAMHBIX CUTYalMsIX, YIPOXKAIOIIMUX >KM3HU WU 310pPOBBIO JIIOJEH, MpaBWJI MOBEACHUS Ha
TPaAHCIIOPTE U Ha JIOPOTax.

8. Pa3BUTOCTH 3CTETMYECKOrO CO3HAHUS UYEPE3 OCBOEHUE XYJOKECTBEHHOI'O HACIIEIMs
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HaponoB Poccun u mMupa, TBOPUECKOW JAEATEIBHOCTH 3CTETUYECKOrO XapakTepa (CIocoOHOCTh
MIOHUMATh XY/I0KECTBECHHBIC MTPOU3BEACHHUS, OTPAKAIOIINE Pa3HbIC 3THOKYJIBTYPHBIC TPAJIUIINH;
c(OPMHPOBAHHOCTh OCHOB XYJOXXECTBEHHOW KYJIbTYPhl OOYYarOIIMXCS KaK 4acTH HMX OOmien
JyXOBHOM KYJBTYpBI, KaK OCO0Oro croco0a MO3HAaHUS JKU3HU M CPEJACTBA OpraHH3aluu
OOIIEHUS; ACTETUYECKOE, HAMOIMOHAIBHO-IIEHHOCTHOE BHUICHUE OKPYXKAIOIIETO  MUDA;
CIOCOOHOCTH K SMOIIMOHATILHO-IICHHOCTHOMY OCBOCHHIO MHPA, CAMOBBIPAYKCHHIO I OPHECHTAIHH
B XyJOKECTBEHHOM M HPAaBCTBEHHOM IPOCTPAHCTBE KYJIbTYPhI, YBAKEHHE K UCTOPHH KYJIbTYPbI
cBoero OrTedecTBa, BBIPAKEHHON B TOM YHUCIIC B IOHMMAaHUU KPAcOThl YEJIOBEKA; MIOTPEOHOCTh B
OOIIEHUH C XY/I0’)KECTBEHHBIMH MPOU3BEICHUSIMHU, CPOPMHUPOBAHHOCTH AKTUBHOT'O OTHOILICHUS K
TPATUIHSIM XYI0)KECTBEHHON KYJIbTYPHI KaK CMBICIIOBOM, 3CTETUYECKON U JIMYHOCTHO-3HAYHMOM
LIEHHOCTH).

9. CdhopMUPOBaHHOCTh OCHOB  DKOJOTHYECKOW  KYJIBTYpPBl, COOTBETCTBYIOIICH
COBPEMEHHOMY YPOBHIO 9SKOJIOTUYECKOTO MBIIUICHUS, HAJIWYME ONbITa HKOJIOTHYECKU
OPUCHTUPOBAHHOW pe(IICKCUBHO-OIICHOYHOW W TPAKTHYECKOW MAEATEIBHOCTH B >KU3HEHHBIX
CUTyalusx (TOTOBHOCTh K WCCIEAOBAHHIO MPUPOABI, K 3aHATHAM CEJIbCKOXO3SIICTBEHHBIM
TPYAOM, K XyJIO’)KECTBEHHO-ICTETUYECKOMY OTPAXKEHHUIO MTPUPOIBI, K 3aHATHIM TYPU3MOM, B TOM
YHCIIe SKOTYPU3MOM, K OCYIIECTBICHHUIO TIPUPOAOOXPAHHON ACATEITBHOCTH).

9.1. JInuHOCTHBIE Pe3yJIbTAaThl OCBOCHHUS aalTHPOBAHHON 00pa30BaTEIbHON POTrPaMMBI
OCHOBHOT'O 00111ero 00pa30BaHUs JOJDKHBI OTPAXKATh:

1) m1st TIIyXuX, c1abOCIbIIIAIINX, TTO3IHOOTTIOXIITUX 00yYarOIIUXCS:

CriocoOHOCTh K COLMANIbHOM ajanTallud M WHTErpaluu B OOIIECTBE, B TOM YHUCIE MpU
peanu3aii BO3MOXKHOCTEH KOMMYHUKAIMM HAa OCHOBE CJIOBECHOW peud (BKIJIIOYAs YCTHYIO
KOMMYHHKAIIHIO), @ TAKXKE, P JKEITaHUN, KOMMYHHKAIIUK HAa OCHOBE KECTOBON PEUH C JIMIIAMH,
UMCIOIIMMH HAPYIIICHUS CIyXa,

2) anst 00y4aromuXcsl ¢ HAPYIMICHUSIMU OMOPHO-/IBUTATEIBHOTO arapara:

BJIaJICHHE HABBIKAMU IPOCTPAHCTBEHHOW M COIMATIbHO-OBITOBOM OPUCHTUPOBKH;

YMEHHE CaMOCTOSTENIbHO W O€30MacHO TEpeIBUTAaThCS B 3HAKOMOM M HE3HAKOMOM
IPOCTPAHCTBE C UCIIOJIB30BAHUEM CIICITUAILHOTO 000PYI0BaHUS;

CIOCOOHOCTh K OCMBICIICHHIO W AudQepeHnuaniui KapTHHBI MHUpPa, €€ BpPEMEHHO-
NPOCTPAHCTBEHHOW OpraHU3allHu;

CTIIOCOOHOCTh K OCMBICIICHHIO COIMAIEHOTO OKPYKEHHs, CBOETO MECTa BHEM, MPHUHSATHE
COOTBETCTBYIOLIMX BO3PACTY LIEHHOCTEN M COLIMAIbHBIX POJIEH;

3) st O0y4JarIIMXCsl ¢ PACCTPOUCTBAMH ayTUYECKOTO CIIEKTpa:

¢dbopmMHpoBaHHE YMEHHs cJeloBaTb OTPabOOTaHHOM CUTEMe NpaBUJI TOBEACHUS MU
B3aUMOJICHCTBUSI B MPUBBIYHBIX OBITOBBIX, YYCOHBIX M COLMAIBHBIX CUTYalUsX, yICPKUBATH
TPaHHMIBI B3aUMO/ICHCTBUS;

3HaHUE CBOMX IMPEANoUTeHU (orpaHudeHmil) B ObITOBOM cepe u chepe nHTEepecoB.

2. MeranpeaMeTHbIe Pe3yJabTAThI

MeranpeameTHble pe3yibTaThl, BKJIFOYAIOT OCBOCHHBIE o0yyaromumMucs
MEXIpPEAMETHbIE TOHSATUS M  yHUBEpCaJbHble  y4eOHble JEWCTBUS  (pEryNsSITUBHBIE,
[IO3HABATEIILHBIE, KOMMYHHMKaTHBHBIE).

Me:xnpeamMeTrHble NOHATHS
YcinoBueM (GOpMHPOBAHUS MEXKIPEAMETHBIX MOHSATHH, HAaIpUMEp TaKMX KaK cHcTeMma, (axT,
3aKOHOMEPHOCTb, (PEHOMEH, aHAJINU3, CHUHTE3SBISETCS OBJIAJIeHHE OOYy4YalOUMMUCS OCHOBaMHU
YUTATENILCKOM KOMIIETEHIIMH, NMPHOOpPETeHNEe HABBIKOB pabOThl ¢ MHGpOpManuel, ydactue B
MIPOEKTHOH NieATenbHOCTU. B OCHOBHOI 1IKOJIE Ha Bcex MpeaMmerax OyAeT MmpojoiikeHa padoTa
no (OPMUPOBAHMIO U PA3BUTUIO OCHOB YHUTATEJbCKOH KommereHuuu. OOydaromuecs
OBJIAJICIOT YTEHUEM KaK CPEJICTBOM OCYIIECTBIIEHUS CBOMUX JNAIbHEUIIUX IUIAHOB: MPOJIOJIKEHHUS
o0pa3oBaHUsl M CaMOOOpa30BaHMs, OCO3HAHHOIO IUIAHUPOBAHMS CBOETO AaKTYyaJbHOTO U
NEPCIEeKTUBHOIO Kpyra YTEHHUs, B TOM 4YHCIE JOCYroBOTO, MOJATOTOBKH K TpPYAOBOH U
COLMAIBHOW JIEATENIbHOCTU. Y  BBITYCKHHUKOB Oyler cQopMHpoBaHa MOTPEOHOCTh B
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CHCTEMaTHYECKOM YTCHHMHU KaK CPEACTBE MO3HAHMS MHpa U ce0s B 3TOM MHpE, TapMOHU3AINH
OTHOIIICHUH YEJIOBEKa M OOIIECTBA, CO3aHUU 00pa3a «oTpeOHOTO OYIyIIEeTo.

[Tpu u3yueHnn yueOHBIX MpPEAMETOB 00yUaIOUIMECss YCOBEPIICHCTBYIOT MPHOOpETEHHBIE
Ha TMIEpBOM YPOBHE HABBIKH padoThl ¢ HHGopManmeii 1 nonoyiHAT ux. OHU cMOryT paboTarth ¢
TEKCTaMHM, PE0OPa30BBIBATH U MHTEPIPETHPOBATH COACPIKALIYIOCS B HUX WH(POPMAIUIO, B TOM
quce:

* CUCTEMaTH3UpPOBaTh, COMOCTABIATh, AHAJIM3UPOBATh, 0000IIATh U HMHTEPIPETUPOBATH
MH(POPMALIKIO, COAEPIKALLYIOCS B TOTOBBIX HH()OPMAILIMOHHBIX 00BEKTAX;

* BBIICIATHh TJABHYI0O M M30BITOUHYIO HWH(GOPMALMIO, BBIMOJHATH  CMBICIOBOE
CBEPTHIBAHUE BbIJICNIEHHBIX (DAKTOB, MbICIIEH; IPEACTABIATh HHMOPMALIUIO B CKATON CIOBECHON
dopme (B BUIE TUIaHA WM TE3UCOB) U B HAIIISAIHO-CHMBOJHYECKOW (opme (B BuIe Tabmuil,
rpadu4ecKux CXeM M JAuarpamMM, KapT MOHATHM — KOHLENTYaJIbHBIX AMarpamMM, OINOPHBIX
KOHCIIEKTOB);

* 3aI0JIHATH U JONOJHATH TaOJIMIIbI, CXEMBI, AUArPaMMBbl, TEKCTHI.

B xonme wu3ydeHuss Bcex y4yeOHBIX MpeaMeTOB oOydarommuecs HPUOOPETYT ONbIT
NMPOEKTHOM JAeATeJIbHOCTH KaK o0co00ii (opmbl ydeOHOH pabOThl, CHOCOOCTBYIOMIEH
BOCIIUTAHUIO  CAMOCTOSITENIbHOCTH,  MHULMATUBHOCTH,  OTBETCTBEHHOCTH,  IIOBBIIICHUIO
MOTHUBALMH U 3()(HEKTUBHOCTH y4eOHON NEATEIBHOCTH; B X0/1€ Pealu3allii UCXOAHOTO 3aMbICiia
Ha TPAaKTUYECKOM YpPOBHE OBJIAJACIOT yMEHHEM BBIOMpATh aJCKBATHBIC CTOSIICH 3amade
CpeACTBa, IPUHUMATh PELICHUs, B TOM YUCIIE U B CUTYyalUsIX HeonpenenéHHocTh. OHU moaydar
BO3MOXXHOCTh Pa3BUTh CIIOCOOHOCTH K pa3pabOTKe HECKOJIBKUX BApUAHTOB PEIICHUH, K MOUCKY
HECTAaHJAPTHBIX PELICHUH, TIOMCKY U OCYIIECTBICHUIO HauboJiee MPUEeMIEMOro peIeHHs.

[lepeyeHp KIIFOYEBBIX MEXKIPEAMETHBIX TOHSATUH OIpPENeNseTcss B XOA€ pPa3paboTKu
OCHOBHOHM 00pa30BaTeIbHOM MpPOrpaMMbl OCHOBHOIO 0O1Iero oOpa3zoBaHMs 00pa3oBaTEIbHOMN
OpraHu3aliiii B 3aBUCHMOCTH OT MAaTe€pHaJbHO-TEXHHYECKOTO OCHAILICHHS, KaJIpOBOTO
HOTEHIIMAJIa, UCTIOIb3YEeMbIX METOJI0B pabOThl U 00Pa30BaTENbHBIX TEXHOJIOTUH.

B cootBerctBun ®I'OC OOQO BBHIIENAIOTCS TPU TPYMIBl YHHBEPCATBHBIX YUEOHBIX
JIeMCTBUI: peryisTUBHbBIEC, 103HABATEIbHbIC, KOMMYHUKATHBHBIE.

PeryasituBubie YY /|

1. VYmMeHue caMOCTOATENBHO ONpENeNATh Leau 00y4yeHMs, CTaBUTh U (HOpMYIMpPOBATH
HOBBIE 33/1a4M B y4eOe M NTO3HABATEIBHON NIEATEIFHOCTH, pa3BUBAaTh MOTHBBI U HHTEPECHI CBOCH
MO3HABATENbHOM JesTebHOCTH. OOyUaromMics CMOXKET:

® aHANM3MPOBATH CYIIECTBYIONIME W IUIAHUPOBATh Oyaymue oOpa3oBaTeibHbIC
pe3yNbTaThl;

® HJIeHTU(PULIUPOBATH COOCTBEHHBIE TPOOJIEMBI M ONPEAEIATH INIaBHYIO IPOOIeMYy;

® BBIJBUTaTh BEPCHUU PEIICHUS MPOOJIeMBbI, (OPMYTUPOBATh THITOTE3BI, TPEIBOCXUIIATH
KOHEYHBIN pe3ysbTarT;

® CTaBUThH LIEJb JEATEILHOCTH HAa OCHOBE OIpPEJeIEHHONW MpOOIeMbl U CYIIECTBYIOIUX
BO3MOXKHOCTEH;

e (QopmynmupoBaTh y4eOHBIE 3ala4d KaK MIard JIOCTHKEHHS TIIOCTABJICHHOW IIEJH
NeSITeTbHOCTH;

e 00OCHOBBIBaTh I1I€JI€BBIE OPHUEHTHUPbI M MPHUOPUTETHI CCHUIKAMU Ha IIEHHOCTH,
yKa3bIBas U 00OCHOBBIBAS JIOTHYECKYIO ITOCIIEA0BATEILHOCTD I11AaroB.

2. YMeHHe CaMOCTOSTENbHO TUTAHUPOBATh MYTH JOCTIDKEHHS IIeNie, B TOM YHCIe
JIbTEpPHATHUBHBIE, OCO3HAHHO BBIOMpaTh Hanbosee 3¢ (heKTUBHBIE CIOCOOBI peleHus] y4eOHbIX U
MMO3HABATENbHBIX 3a7a4. OOyJarOIIHIICS CMOXKET:

e oOmpenensiTh HeoOXOAMMBbIE JEHCTBHE(S) B  COOTBETCTBUM €  Y4eOHOH H
MIO3HABATENBHOM 33aaueii U COCTaBNIATh AITOPUTM HX BBITOJHEHHUS;

e 00OCHOBBIBaTh U OCYIIECTBISATH BbIOOp Hanbosiee 3P(HEKTUBHBIX CIIOCOOOB PELICHUS
y4eOHBIX U IMO3HABATEIIHHBIX 3371a4;

® OIpeaensaTh/HaX0uTh, B TOM YHUCIE U3 MPEUIOKEHHBIX BAPUAHTOB, YCIOBHS JUIS
BBITNIOJHEHMS Y4eOHOM 1 MO3HABaTEIbHOM 3a4a4u;
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® BBICTpauBaTh XU3HCHHbBIC IUIAHBI HAa KpaTKOCpOyHOe Oynyiiee (3asBISATH LEJIEBbIC
OpPHUEHTHUPBI, CTABUTh a/IEKBAaTHBIC UM 3a/1a4M U IIpejylaraTtb JeHcTBUsA, yKa3blBas 1 00OCHOBBIBAs
JIOTUYECKYIO [TOCIIE0BATEIbHOCTD LIaroB);

e BbIOMpaTb U3  NPEAJOKEHHBIX  BAapUAaHTOB M CaMOCTOSATEIIBHO  HCKaTb
CpeAcTBa/pecypchl Ui PELICHUs 3a4a4l/I0CTUKEHNS LEeIIH;

® COCTaBIATh IUIAH pEIICHHS TNPoOIeMbl (BBIIOJIHEHUS IPOEKTa, IPOBEACHUS
HCCIICIOBAHMS );

® OIpEeNeATh NOTEHIMAIbHBIE 3aTPYIAHEHHS IIPU PELICHUH Y4eOHOH U MO03HABATEIbHOM
3a[]a4M U HaXOAWUTh CPENCTBA JI UX YCTPAHEHUS;

® OIUCHIBATh CBOW OMNBIT, O(QOpPMIISS €ro i Mepenadyd IpYyruM JIIOASIM B BHIE
TEXHOJIOTHH PELICHUs TPAKTUUYECKUX 3a]a4 OIPEEIIEHHOI0 Kilacca;

® [UIAHUPOBATh M KOPPEKTUPOBaTb CBOI HHIUBUAYAJIbHYIO 00pa30BaTENIbHYIO
TPACKTOPHUIO.

3. VYMeHHE COOTHOCHTH CBOM JICHCTBHA C IUJIAHUPYEMBIMH  pe3yJbTaTaMi,
OCYILIECTBIIAATH KOHTPOJIb CBOEH JEATEIbHOCTH B IIPOLIECCE NOCTHXKEHUS PE3YJIbTaTa, OIPEIEIITh
CIOCOOBI JIEHCTBUN B paMKax IPEJIOKEHHBIX YCIOBUH M TpeOOBaHMUI, KOPPEKTHUPOBATh CBOU
JIeCcTBUS B COOTBETCTBUHU € U3MEHsoLIeics cuTyarueid. OOyyaroImuicss CMOXeET:

® OMpeAensiTh COBMECTHO C II€JaroroM M CBEPCTHUKAMU KPUTEPUU IUIAHUPYEMBIX
pe3ysIbTaTOB U KPUTEPHU OLIEHKU CBOEH Y4eOHOMU JeATeIbHOCTH;

e CHUCTEMaTHU3HpoBaTh (B TOM 4HClI€ BbIOMpaTb IPUOPUTETHBIE) KPUTEPUU
IUIAHUPYEMBIX PE3YJIbTATOB U OLIEHKU CBOEH JESITEIbHOCTH;

e OoTOMpaTh HMHCTPYMEHTBHI Ui OLEHHBAHUSA CBOEH JesITeIbHOCTH, OCYLIECTBIATH
CaMOKOHTPOJIb CBOCH JEeATEIbHOCTH B PAMKAaX MPeUI0KEHHBIX YCIOBHH U TpeOOBaHMIA;

® OILICHUBATh CBOK JIEATEIbHOCTb, APIYMEHTHPYS NPUYUHBI JIOCTHXKEHUS WIIU
OTCYTCTBHUS INIAHUPYEMOT'O PE3yJIbTaTa;

® HAXOOUTh JIOCTATOYHBIE CpEACTBA JJS BBINOJHEHUS Yy4eOHBIX JEHCTBUI B
U3MEHSIOIIENCS CUTYalluy U/WIHM IPU OTCYTCTBUH IIJIAHUPYEMOI'O pe3yJibTaTa;

e paborasg IO CBOEMY IUIAaHY, BHOCUTb KOPPEKTHBBl B TEKYILYIO JAESITEIbHOCTH Ha
OCHOBE aHajM3a W3MEHEHUU CUTyaluu JUIsl TOJYy4YEHHUS 3allJIaHUPOBAHHBIX XapaKTEPUCTHUK
IPOAYKTa/pe3ynbTara;

® YCTAaHABIMBaThb CBA3b MEXAY IIOJIYYEHHBIMH XapaKTEPUCTHUKAMHU MPOAyKTa U
XapaKTEepUCTHUKAaMU IpolLecca AEATEIBHOCTH M IO 3aBEPIICHHUU JEATENBHOCTH IpEAararb
M3MEHEHHNE XapaKTEPUCTUK MTpoLiecca s MOJYyYEHUs YIYUIIEHHbBIX XapaKTEPUCTUK IPOIYKTa;

® CBEpSITh CBOM JEHCTBUS C LIEIBI0 U, NMPU HEOOXOAMMOCTH, HCHPABIATH OIIMOKHU
CaMOCTOSITENIBHO.

4. VYMeHME OLICHMBAaTh IPABWJIBHOCTb BBINOJHEHHUS y4eOHOW 3agaud, COOCTBEHHBIE
BO3MOXKHOCTH ee perieHusi. O0yJaromuics CMOXeT:

® OMNpeAensiTh KPUTEPUHU NPAaBUIBLHOCTH (KOPPEKTHOCTH ) BBIIIOJIHEHUS yUeOHOU 3a1auH;

® aHAJIM3UPOBATh U OOOCHOBBIBATH IMPUMEHEHUE COOTBETCTBYIOLIETO MHCTPYMEHTAPHS
TSl BBITIOJTHEHUSI Y4eOHOM 3a/1auu;

e CBOOOJHO TMOJB30BAThCA BHIPAOOTAHHBIMU KpPUTEPUSMHU OLIEHKH U CaMOOLIEHKH,
UCXO/1 U3 1IeTT U UMEIOIUXCS CPEJCTB, Pa3iinyas pe3ysibTaT U COCOOBI JeCTBUM;

® OIICHUBATh MNPOAYKT CBOEH JEATENBHOCTH MO 3aJaHHBIM W/MJIU CaMOCTOSITEIBHO
oTpezieNIeHHbIM KPUTEPUSIM B COOTBETCTBUU C LIEIIBIO JESTENIbHOCTH;

e 00OCHOBBIBAaTh JIOCTUKHMOCTb II€JT BEIOPAHHBIM CITIOCOOOM Ha OCHOBE OIIEHKH CBOUX
BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHELIIHUX PECYPCOB;

e (ukcupoBaTh W aHAIM3WUPOBATh JUHAMHUKY COOCTBEHHBIX 0Opa30BaTEIbHBIX
pE3yJIbTaTOB.

5. Bmanenume ocHOBaMHM CaMOKOHTPOJIS, CAMOOILICHKH, TMPHUHATHS pEIICHUH U
OCYILECTBIICHHS] OCO3HAHHOTO BbIOOpa B yueOHOI 1 mo3HaBaTeIbHOM. OOyyaronuics CMOXKET:

e HabmOgaTh W aHATU3UPOBATh COOCTBEHHYIO Y4e€OHYI0 U  TO3HaBaTEIbHYIO
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JESTEIILHOCTD U JIEATEIBHOCTD IPYTHX 00y4YaomUXCsl B MPOIIECCe B3AUMOITPOBEPKU;

® COOTHOCUTH  peajbHble M  IUIAHUPYEMble  pe3yJbTaThl  UHAMBHAYaIbHOU
00pa30BaTeNbHON IeATETPHOCTH | JIENATh BHIBOJIBI;

® IIPUHUMATH PElICHUE B Y4eOHOI CUTyalli U HECTH 3a HETO OTBETCTBEHHOCTH;

® CaMOCTOSITENIbHO OMNPENENSATh MPUYMHBI CBOETO yclexXa WM Heyclexa U HaxOoJIUTh
CIOCOOBI BBIX0/1a U3 CUTYAllMU HEYCIIeXa;

® DPETPOCIEKTHBHO OMpPENEeNsITh, KaKWe JCUCTBUS 1O PEHICHHIO y4eOHOW 3aadd WU
napaMerpsl 3TUX JEWUCTBUM MPUBEIM K IIOJIYYEHHUIO HMEIOLIErocss MNpOAYyKTa Y4eOHOM
NeSITEIbHOCTH;

® JICMOHCTPUPOBATH MPHEMBI PETYISIHHA TMCUXO(PU3HOTOTHICCKUX/ IMOITMOHATHHBIX
COCTOSSHUN  JuIsi  JOCTMOKeHHS dPdeKkra ycrmokoeHus (yCTpaHEHUs  SMOIMOHATBHOU
HaIpsHKEHHOCTH), d(dekTa BoccTaHOBIEHUS (0OCIIa0IeHUsT MPOSIBICHUN yToMieHus), dddexTa
AKTUBH3AIMH (TTOBBIIICHUS TICUXO(PU3UOIOTUIECKON PEAKTUBHOCTH).

ITo3naBarteibHbIe YY /|

6. VYMmeHue ompenensaTh MOHATHA, CO3JaBaTbh OOOOIIEHUS, yCTAaHABIMBATH AHAJIOTHUH,
KJIaCCU(UIIUPOBATh, CAMOCTOSITEIIbHO BHIOMPATh OCHOBAHHS U KPUTEPUU JUIsl KilacCUpUKaLUH,
YCTAHABJIMBATh PUYUHHO-CICICTBECHHBIE CBSI3U, CTPOHWTH JIOTHYECKOE  PpaCCyXKIEHHE,
YMO3aK/II4YeHne (MHAYKTUBHOE, IETYKTUBHOE, 10 aHAJOTHH) U AeNaTh BbIBOIbl. OOy4aromuiics
CMOXET:

e T00MpAaTh CIOBA, COMOJYMHEHHBIE KIIOYEBOMY CIIOBY, ONMPEICISIONINE €T0 MPU3HAKI
1 CBOMCTBA;

® BBICTpAaWBaTh JIOTHUECKYIO [ENOYKY, COCTOSANIYI0 M3 KJIIOYEBOTO CJIOBAa H
COTOJYMHEHHBIX EMY CIIOB;

® BBHICIATH OOIMMK TNPU3HAK JBYX WM HECKOJIbKHX TMPEAMETOB WIIM SIBJICHHA U
OOBSICHSTH UX CXOJCTBO;

e O0BEAMHATH MPEIMEThl U SBJICHUS B TPYNIBl O ONPEACICHHBIM MpPHU3HAKaM,
CpaBHHUBATh, KIIACCH(PUIIUPOBATH U 0000MIATh (DAKTHI U SBJICHHS;

® BBIICIIATH SIBJICHHUE U3 OOIIETO psAJia IPYTUX SIBICHU;

® OmpenensiTh OOCTOATENBCTBA, KOTOPHIE IPEANIECTBOBAIM BO3HUKHOBEHHUIO CBS3H
MEXY SBICHUSMH, W3 JTHX OOCTOSTENBCTB BBIJICISITH ONPEACISIIONINE, CIOCOOHBIE OBITH
MPUYMHON TAHHOTO SIBIICHUS, BBISABIATH TPUUUHBI U CIICJCTBUS SBJICHMUIA,

® CTPOHUTH pacCyXJICHHE OT OOIMMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHUSIM U OT
YACTHBIX SIBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM;

® CTPOHUTH PACCYXKJCHHE Ha OCHOBE CpPaBHEHHS MPEIMETOB U SIBICHUH, BBIACNAS MPU
3TOM 0O0IIUE PU3HAKHY;

® u3Jararh IMOJYYCHHYIO WH(OPMAIMIO, HHTEPIPETUPYS €€ B KOHTEKCTE perraeMoit
3a/1a4i;

® CaMOCTOSITETIHHO yKa3blBaTh Ha HHGOpMAIMIO, HYKIAOIYIOCS B IPOBEPKE,
npeJIaraTh ¥ MPUMEHSTH CIIOCO0 IPOBEPKH JOCTOBEPHOCTH MH(DOPMAIINH;

e BepOaIM30BaTh SMOIMOHATIHLHOE BIIEYATIICHUE, OKa3aHHOE Ha HETO UCTOYHUKOM;

e OOBSCHATH SBJCHMS, MPOLIECCHl, CBS3M M OTHOIICHHS, BBISBISEMBbIE B XOJE
MO3HABATENILHON U UCCIIE0BATEIBCKOM AEITETbHOCTU (IPUBOIUTH OOBSCHEHHE C M3MEHEHUEM
dbopMBI TIpeICTaBICHHS; OOBACHSITH, IETATU3UPYS WIIH 000011ast; OOBACHITH C 3aJaHHOW TOYKH
3peHus);

® BHUIBISITH M HA3bIBATh INMPHYUHBI COOBITHS, SBJICHUS, B TOM YHCJIE BO3MOXKHBEIC /
HamOoJiee  BEPOSATHBIC  MPUYHMHBI, BO3MOXKHBIC  ITOCICJICTBUS  3aJaHHOW  TPUYUHBI,
CaMOCTOSITENILHO OCYIIECTBIISIS MPUINHHO-CIICICTBEHHBIN aHAIN3;

e JenaTh BBIBOJ HA OCHOBE KPUTHUYECKOTO aHalM3a pasHBIX TOYEK 3peHwus,
MOJTBEPXKJIaTh BBIBOJ COOCTBEHHOW apryMEHTAIMEH WM CaMOCTOSTEIBHO ITOJYYCHHBIMHU
JTAHHBIMHU.

7. YMeHHe C03/1aBaTh, MPUMEHATh H NIPEOOPA30BHIBATh 3HAKU M CHUMBOJIBI, MOJICITH U
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CXEMBI JIsl pelIeHUs] y4eOHBIX U MTO3HABATENbHBIX 33/1a4. OOyJatonfiics CMOXKET:

e 0003Ha4aTh CUMBOJIOM M 3HAKOM MPEIMET U/UJIH ABICHUE;

® OIpEIeATh JIOTHYECKUE CBSI3U MEXKIY NpeIMETaMu /WU SIBICHUSMH, 0003HAYaTh
JTaHHBIE JIOTMUECKUE CBSA3H C ITIOMOLIBIO 3HAKOB B CXEME;

e co3JaBaTh a0CTPAKTHBIM WM peanbHbIi 00pa3 npeaMeTa u/uiu sSBICHUS;

® CTPOUTh MOJEJB/CXEMY Ha OCHOBE YCIIOBHH 3aJjaun U/UIIU crioco0a ee pelieHus;

e co3JaBaTh BepOasbHbIC, BELIECTBEHHbIE U UH(POPMALMOHHBIE MOJIENHU C BbIJICIEHUEM
CYLIECTBEHHBIX XapaKTEPUCTUK OObEKTa I ONpeAeTeHUs cIllocoba pelleHus 3aaadd B
COOTBETCTBUU C CUTYaLUEM;

e 1peoOpazoBbIBATh MOJENU C LENbIO BBIABICHHS OOLIMX 3aKOHOB, ONPEAEISIOIINX
JAHHYIO NIPEIMETHYIO 00J1aCTh;

® [EPEBOJAUTH CIIOKHYIO IO COCTaBy (MHOTOAcCIeKTHYI0) HH(popMamuio U3
rpa¢pu4eckoro Wi (OpMaIM30BAHHOIO (CUMBOJBHOIO) IIPEJICTABICHUS B TEKCTOBOE, H
Ha000poT;

® CTPOMUTH CXEMY, aJITOPUTM JECHCTBUS, UCIIPABIIATh WJIM BOCCTAHABIINBATH HEU3BECTHBIN
paHee aJIropuTM Ha OCHOBE HMEIOIIErocsi 3HAHUA 00 OOBEKTEe, K KOTOPOMY IpUMEHSETCs
AJITOPUTM;

® CTPOMTb JI0KA3aTEIbCTBO: MIPSIMOE, KOCBEHHOE, OT IIPOTUBHOTO;

® aHAIM3UPOBATH/Pe(IIEKCUPOBATH OIBIT Pa3padOTKU U peaTu3aliy y4eOHOro MpoeKTa,
UCCIIeIOBaHMsl (TEOPETUYECKOI0, 3MIIMPUYECKOI0) Ha OCHOBE MPEUIOKEHHOW IMpOoOIeMHOM
CHUTYAaIlUH, TIOCTABJICHHOH LI W/WIN 33aHHBIX KPUTEPUEB OLIEHKH MPOYKTa/pe3yibTaTa.

8. CwmpicnoBoe yteHune. OOyyaromuicss CMOXeET:

® HAXOOUTh B TEKcTe TpeOyemyio HH(OpManuio (B COOTBETCTBHHM C LEISIMH CBOEH
JIeSATEILHOCTH);

® OpUEHTHPOBATbCS B CONEPKAHMM TEKCTA, ITOHMMATH LEJIOCTHBIA CMBICI TEKCTa,
CTPYKTYpUPOBATh TEKCT;

® YCTaHABJIMBATh B3aMMOCBSI3b OMMCAHHBIX B TEKCTE COOBITUH, SIBJICHUH, IPOLIECCOB;

® DPE3IOMUPOBATH INIABHYIO UJICIO0 TEKCTA;

e 1peoOpPa3oOBbIBATH TEKCT, «IIEPEBOAS» €0 B IPYIYI0 MOJAIbHOCTh, MHTEPIIPETUPOBATD
TEKCT (XYIHOXECTBEHHBIH UM  HEXYJOXXECTBEHHBIH — y4eOHBIH, Hay4YHO-IIOMYJISPHBI,
uH(OpPMAIMOHHBIH, TeKCT non-fiction);

® KPUTUYECKU OLIEHUBATh COJIEpKaHue U POpMy TeKcTa.

9. ®opmHpoBaHUE U PA3BUTHE SKOJIOTMUYECKOTO MBIIIJICHUS, YMEHHE TIPUMEHSTH €ro B
MO3HABATEIIbHON, KOMMYHHMKaTHUBHOW, COLMAJbHOM TMpaKTUKE U  MpodeccroHalIbHOI
opueHTtauu. O0yyaroIMics CMOXKET:

® OIpeAeNnsaTh CBOE OTHOLIEHUE K PUPOJHON CpeLe;

® aHAJM3UPOBATh BIHUSHUE SKOJIOTMYECKUX (AKTOPOB Ha cpeny OOUTAaHUS HKUBBIX
OpraHU3MOB;

® TIPOBOAMTH IPUUMHHBIA U BEPOSTHOCTHBIN aHAIN3 DKOJIOTUYECKUX CUTYALIH;

® [IPOTHO3MPOBATH M3MEHEHHUs CUTyallUd MpPHU CMEHe JecTBUs OJIHOro (hakropa Ha
JercTBUE Ipyroro GakTopa;

® DACHPOCTPAHSATHh DKOJOTMYECKUE 3HAHUSA M Y4acTBOBATb B NPAKTHUUECKUX JA€TaxX IO
3allUTE OKPYKAIOIIEN CPEbl;

e BbIpaXKaTb CBOE OTHOIIEHHWE K MPHUPOJAE uepe3 PHUCYHKHU, COUYMHEHHUS, MOJENH,
MPOEKTHBIE paOOTHI.

10. Pa3BuTHie MOTMBAILIMU K OBJIAJCHUIO KYJIBTYPON aKTUBHOI'O UCIIOJIb30BaHUs CIOBapei
U IPYTUX MOUCKOBBIX crcTeM. O0ydaromuiics CMOKET:

OTpeNieNATh He0OX0IMMbIE KITIOUEBbIe TIOUCKOBBIE CJIOBA U 3aIPOCHI;
OCYILIECTBIIATh B3aUMOJAECHCTBHE C JIEKTPOHHBIMU MIOMCKOBBIMYU CUCTEMAaMHU, CJIOBApPSMU;
(dopMHpOBAaTh MHOKECTBEHHYIO BBIOOPKY M3 TOMCKOBBIX HCTOYHHKOB ISl OOBEKTHBU3ALUU
pE3yJIbTAaTOB IOUCKA;
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COOTHOCHTD IIOJIyUYEHHBIE PE3YJIBTAThl IOMCKA CO CBOEH JESATENBHOCTHIO.

10.1. MeranpenMeTHBIC pe3yJabTaThl OCBOSHHUS aJalNTHPOBAHHOW 00pa3oBaTeIbHON
POTPaMMbI OCHOBHOTO 00IIIero 00pa30BaHus IOJKHBI OTPAXKATh!

1) s rinyxux, cinaboCblaIIKX, M03AHOOIIOXIINX 00yUYaroIIuXCs:

Brnanenne HaBbIKAMHM ONPEAEICHUS M HCIOPABICHHUS  CHEIU(PUUECKUX  OLIMOOK
(arpaMMaTHU3MOB) B MMCBMEHHOM U YCTHOM peyu;

2) st 00y4aromuUXcsl ¢ HApYIIEHUSIMU ONIOPHO-/IBUTATEIBHOTO armapara:

dopmupoBaHUe CIOCOOHOCTH IIAHUPOBATh, KOHTPOJIMPOBATh U OLIEHUBATh COOCTBEHHbIE
yueOHbIE IEHCTBUS B COOTBETCTBUHU C IIOCTABJIEHHOW 3a7auel U yCIOBUSMU €€ pealln3aluy Ipu
COIIPOBOKAIOILEH TOMOLIM [E€AArOrMuecKoro pabOTHUKA U OPraHU3YIOIIEN TTOMOIIH ThIOTOPA;

dopMupoBaHUE YMCHHs ONpeAcisaTh HanOoliee 3(P(EeKTHBHBIC CIIOCOOBI TOCTHXKEHUS
pe3yibTara MpH CONPOBOKAAMONIEH MOMOIIM MEJAroruyeckoro pabOTHUKA W OpraHU3yoUIeH
IIOMOIIH ThIOTOPA;

dopMUpOBaHUE YMEHHs BBINOJIHATh JEHCTBUA 0 33JaHHOMY aITOPUTMY WJIHM 00pasiy
IpU COMPOBOXKJIAIOIMICH MOMOIIM MEJIaroruyeckoro pabOTHHUKAa W OPraHU3YIOIIEH IOMOIIU
TBIOTOPA;

dopMHUpOBaHUE YMEHUS OLIEHUBATH PE3YyJbTaT CBOEH JIE€ATEIbHOCTH B COOTBETCTBUU C
3aJJaHHBIMU HTAJIOHAMU IIPHU CONIPOBOXKAIOIIEH TOMOLIY ThIOTOPA;

dopMHUpOBaHUE YMEHHUSI a/IEKBAaTHO pearupoBaTh B CTaHAAPTHOW CUTyallMM Ha yCIeX U
HeyJauy, KOHCTPYKTHMBHO JEWCTBOBaTh Jak€ B CHUTyalUsX HeEyclexa IpU OpraHU3yrollen
HOMOILU ThIOTOPA;

Pa3BuTHe crnocoOHOCTH CaMOCTOSITENILHO OOpaTUTHCS K INEAArorn4eckoMy pabOTHUKY
(megarory-ncuxoJiory, COLMajJbHOMY IEIarory) B ciydae JIMYHBIX 3aTPyIHEHHH B peIIeHuu
KaKoro-J10o BOMpoca;

®opMUpOBaHUE YMEHUS AKTUBHOTO MCIIOJIb30BAaHMs 3HAKOBO-CUMBOJIMYECKHX CPENICTB
JUIsL TIpeACTaBiIeHUs] MHpOpMaluu 00 HM3ydaeMbIX OOBEKTax M IpoLEeccax, PasIMYHBIX CXEM
peleHus y4eOHbIX M NPAaKTUYECKUX 337a4 IPU OpraHU3yIollel MOMOIIM MeJarora-rcuxosora u
TBIOTODA;

Pa3zButue crnocoOHOCTH CaMOCTOSITENBHO AECWCTBOBATH B COOTBETCTBHU C 3aJaHHBIMU
ATAJIOHAMH TPH TOUCKE MH(OPMAIMM B PA3IMYHBIX MCTOYHHUKAX, KPUTUYECKH OLICHUBATH U
UHTEPHEPTHPOBATH NOIYYAEMYI0 HH(OPMALIUIO U3 Pa3IUMYHBIX UCTOYHUKOB.

KommyHnukarusubie YY /|

11.  YmMeHue opraHu30BbIBaTh yueOHOE COTPYJHHUUYECTBO U COBMECTHYIO J€SATEIbHOCTD
C YYUTEJIEM U CBEpCTHUKAaMU; paboTaTh MHAMBHUIYaJIbHO U B IPYIIE: HAXOAUThH 00Iee peleHne
U paspemiatb KOH(DJIMKTBI Ha OCHOBE COIJIAaCOBAaHMUS MO3UIMA M y4yeTa HMHTEPECOB;
dbopMynupoBaTh, ApryMEHTUPOBATh U OTCTauBaTh CBO€ MHEHUE. OOyUarouics CMOXKET:

— ONPEIENATh BO3MOXHBIE POJIM B COBMECTHON JEATEIBHOCTH;

— WIpaTh ONPEIEICHHYIO POJIb B COBMECTHOM €ATEIbHOCTH;

— MpUHUMATh NO3MUIHMI0 COOECeAHMKA, MOHMMAasl MO3MUIMI0 JPYroro, pa3jiudaTb B €ro
peuu: MHEHHE (TOUKY 3pEHHs), J0Ka3aTelbCTBO (apryMeHThI), (aKTbl; TMIIOTE3bI, AKCHOMBI,
TEOpUU;

— OIpeneNsITb CBOM JEHCTBUS M ACUCTBHSI MapTHEpa, KOTOphbIe CHOCOOCTBOBAIM WM
IPENSITCTBOBAIN NMPOTYKTUBHOW KOMMYHHKAIIUH;

— CTpOMTH TIO3UTHBHBIE OTHOIIEHHS B IIpolecce Y4eOHOH U IO3HABaTEIbHOMN
JESTEIBHOCTH;

— KOPPEKTHO M apryMEHTHPOBAHO OTCTauBaTh CBOIO TOUYKY 3pEHUS, B JUCKYCCUU YMETh
BBIIBUTaTh KOHTPApryMeHThI, NepedpazupoBaTb CBOIO MbICIb (BJIaJ€HHE MEXaHU3MOM
HKBUBAJICHTHBIX 3aMEH);

— KpUTHUYECKHM OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IPH3HABaTh
OmMOOYHOCTh CBOETO MHEHHUS (€CJIM OHO TAKOBO) U KOPPEKTUPOBATH €T0;

— Mpeularath albTepPHATHBHOE pellleHNe B KOH(QIMKTHOW CUTYalluH;

— BBIACIATH OOLIYIO0 TOUKY 3pEHUS B IUCKYCCHUM;

14



— JIOTOBapMBAaThCS O IMpaBHJIaX M BONPOCAX Ui OOCYXKIEHHS B COOTBETCTBUH C
MOCTaBJICHHOM TIepe]] TPyIIoN 3a1a4ei;

— OpraHu30BBIBaTH Y4eOHOE B3aUMOCHCTBUE B rpymme (OnpeAensTh oOlue ey,
pacnpeaensiaTh pojiu, JOroBapuBaThCs APYT € APYroM U T. 11.);

— YCTpaHATh B paMKax Juajora pas3pblBBl B KOMMYHHUKAaIUM, OOYCIIOBJICHHbIE
HETMIOHMMAHUEM/HETIPUATHEM €O CTOPOHBI coOeceqHMKa 3agaud, (OpMbl WIHM COAEpIKaHUS
Jaora.

12. YMeHue 0CO3HAHHO UCIOJIb30BaTh PEUYEBbIE CPEACTBA B COOTBETCTBUU C 3ajauecii
KOMMYHHKAIMH JJIS1 BBIPAXKCHUSI CBOUX YYBCTB, MBICTICH M MOTPEOHOCTEH ISl TUTAHUPOBAHUS U
pPEryJIIMA CBOEU JEATEIBHOCTH; BJIAaJECHUE YCTHOM M NHCBMEHHOW pPEYbl0, MOHOJIOTHYECKON
KOHTEKCTHOW peubto. O0y4atoniics CMOXKET:

® OIpenenaTh 3a7ayy KOMMYHHUKAIlMM M B COOTBETCTBMM C HEH OTOMpaTh pedeBble
CPEICTBa;

e 0oTOMpaTh M UCIOJIB30BATH PEUEBBIC CPEACTBA B MPOLIECCE KOMMYHHKAIIMU C APYTUMH
JOJbMU (JIMAJIOT B I1ape, B MaJIOM IpyMIe U T. [1.);

® [IpPE/CTaBJIATh B YCTHOM WJIM NMCbMEHHON (opMe pa3BEpHYTHIM IJIaH COOCTBEHHOM
JESATEIIBHOCTH;

e CO0JIOaTh HOPMBI MYOJIMYHOW pEYM, PEriiaMeHT B MOHOJOre W JUCKYCCHUU B
COOTBETCTBUHU C KOMMYHUKAaTUBHOM 3a/1a4yeii;

e BbICKa3bIBaThb U1 OOOCHOBBIBATh MHEHME (CYXKICHHE) U 3alpaliiBaTh MHEHHUE MTapTHEpa
B paMKax JUaJiora;

® [PUHMMATH PEIICHUE B XOJI€ JUAJIOra U COTJIaCOBBIBATh €r0 C COOECEAHUKOM;

® CO3/1aBaTb IHMCBMEHHBIE  «KIMLIMPOBAaHHBIE» W  OPUTMHAIBHBIE TEKCTBl C
UCIIOJIb30BAaHUEM HEOOXOAUMBIX PEUYEBBIX CPE/CTB;

® 1CIOJb30BaTh BepOalbHbIE CPEACTBA (CPEACTBA JIOTUYECKOM CBSI3U) JUISl BBLAEICHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILICHUS;

® CIIOJIb30BaThb  HeBepOaJbHbIE  CPEACTBA  WJIM  HArjsiiHble  MaTepHalbl,
HOJrOTOBJIEHHbIE/OTOOPAHHbIE 1101 PYKOBOACTBOM YUUTEIsS;

e JenaTh OLICHOYHBIM BBIBOJA O JOCTHXKEHHUHU L€ KOMMYHMKAIIMM HEIOCPEICTBEHHO
10CJIe 3aBEpILIEHUs] KOMMYHUKAaTUBHOI'O KOHTAKTa 1 0OOCHOBBIBATH €TO0.

13.  ®opmupoBaHMEe W pa3BUTHE KOMIIETEHTHOCTH B 0OJAcTH WCIIOJNB30BaHUS
UH(POPMALIMOHHO-KOMMYHUKAIMOHHBIX TexHosorui (nanee — MKT). OGyuaromuiicss cMOXeT:

e [ICJICHANPABIEHHO MCKaThb M  HCHOJb30BAaTh  HMH(OpPMAIMOHHBIE  PECYPCHI,
HE0OXOUMBIE JJIs PElIeHUsl yYeOHbIX U MPAKTHYECKUX 3a1au ¢ noMolinbto cpeacts UKT;

® BBHIOMpaTh, CTPOUTh M HCIOJIB30BATH AJEKBATHYIO HMH()OPMAIMOHHYIO MOJENb JUIS
nepeaayr CBOMX MBICIEH CpeCTBaMU €CTECTBEHHBIX M ()OPMAIIBHBIX S3BIKOB B COOTBETCTBHH C
YCIOBUSIMU KOMMYHUKAIIUH;

® BBIJCIATh MHPOPMALMOHHBIA aCHEKT 3a7ayH, ONEpUPOBATh JAHHBIMHU, HCIIOJIb30BaTh
MOJIEJIb PELICHHUS 3a/1a4H;

® JCIOJb30BaTh KOMIBIOTEPHbIE TEXHOJOTHMHM (BKJtOUash BBIOOp a/JEeKBaTHBIX 3ajaye
MHCTPYMEHTAJIBHBIX  MPOTrpaMMHO-alMNapaTHBIX CPEACTB M CEPBHCOB) JUIsl  pELEHUs
UH(POPMALIMOHHBIX W KOMMYHHMKAIIMOHHBIX Y4e€OHBIX 33734, B TOM 4HCJE: BBIYHCICHHUE,
HalMcaHue MMceM, COUMHEHUH, T0KIIa0B, peepaToB, CO3jaHe MPE3EHTAINI U Jp.;

® JCIIOJIb30BaTh HH(POPMAIIMIO C YIETOM ITHUECKUX U MPABOBBIX HOPM;

e co3gaBaTh MH(OPMAIMOHHBIE PECYpChl Pa3HOTO THMA M IS pasHbIX ayAUTOpHil,
co0uro1aTh HH(GOPMAIIMOHHYIO TUTHEHY U MpaBUia HHPOPMALMOHHOW O€30MaCHOCTH.

3. IIpeameTHbIE pe3yJIbTAThI
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Mamemamurka

BbinmyckHuk HayunTcest B S kJacce (1J1s1 MCIOJIb30BaHUSI B NMOBCEIHEBHOM KU3HM U
obecreyeHUs1 BO3MOKHOCTH YCIIEIHOT0 MPOA0JIKeHsi 00pa3oBaHus HA 0a30BOM YPOBHe)

e OnepupoBaTh Ha 6a30BOM YpOBHE! MOHATHAMHU: MHOKECTBO, 3JIEMEHT MHOKECTBA,
HOJIMHOX€ECTBO, IPUHAIIEIKHOCTD;

® 3a]aBaTh MHOXECTBA I1EPEUYUCICHUEM UX 3JIEMEHTOB;

® HAXOIUTH NepeceueHue, 00beTMHEHNE, IIOAMHOKECTBO B IPOCTEHIINX CUTYAIHIX
B noBceHeBHOM KU3HM M TIPH U3YYECHHH APYTUX NMPeJIMETOB:

® pAacIO3HABATh JIOTHYECKU HEKOPPEKTHBIE BBICKA3bIBAHHS
Yucnaa

¢ OmnepupoBarh Ha 06a30BOM ypOBHE MOHITHUAMHU: HATYpalbHOE UYUCIIO, OOBIKHOBEHHAS
IpoOb, necsaTUUHAs 1poOb, CMELIAHHOE YHCIIO;
B noBceHeBHOM KU3HM M TIPH U3Y4YECHUH APYTUX MPeJIMETOB:

® OLEHMBATh PE3YJIbTAThl BEIYMCICHUN IPU PELICHUU NPAKTUYECKUX 3a/]1a4;

® BBINOJHATh CPABHEHUE YUCEI B PEATIbHBIX CUTYAIUX;

® COCTaBJSATh YMCIIOBBIE BBIPAXKEHUS IMPHU PEIIEHUM NMPAKTHUECKUX 3a1ad M 3a/1ad U3
JpYrux y4yeOHbIX IPEAMETOB
TexcroBble 3axa4n

e PemaTh HECIIOKHBIE CIOKETHBIC 3aJlaud Pa3HbIX TUIIOB Ha Bce apu(pMETHUYECKHe
JEUCTBUS,

® CTPOUTH MOJENb YCIOBHS 3a7a4yd (B BHJE TAaOIHIBI, CXEMbI, pUCYHKA), B KOTOPOIi
JTaHbl 3HAYEHUS JIBYX U3 TPEX B3aMMOCBS3aHHBIX BEJIMUMH, C II€JIbIO IOMCKA PELICHUS 3a/1a4U;

® OCYUIECTBJIATH CIIOCOO MOUCKA PELICHMs 3a/1auM, B KOTOPOM PAacCYKJIEHHE CTPOUTCS
OT yCJIOBUS K TPEOOBAHUIO HITH OT TPeOOBAHUSA K YCIOBHUIO;

® COCTaBJIATH IIJIaH PELICHUS 3aJ]auy;

® BBIJCIATH dTAlbl PEIICHUS 3a/1a4H;

® HHTEPIPETUPOBATh BHIYUCIUTENbHbIE PE3YIbTATHI B 3a/1a4€, UCCIEI0BATh OJYyYEHHOE
pelleHue 3a1aun;

® 3HaTh pa3jinyMe CKOPOCTel 00bEKTa B CTOSYEH BOJE, IPOTUB TEUEHUS U MO TEUCHUIO
peku;

e pelaTh 33Ja4M Ha HaXOXKICHHUE YaCTH YKMCJIA ¥ YUCIIA 10 €T0 YacTH;

e pelaTh 3a/1a4M pa3HbIX TUIOB (Ha paboTy, Ha MOKYIKH, Ha JBU)KEHHUE), CBSA3bIBAIOIINX
TPU BEJIMYUHBI, BBIJEISTH 3TH BEJIMYMHBI U OTHOLLIEHUS MEXy HUMU;

® HaXOAWTH MIPOLEHT OT YHCJIA, YUCIIO 110 IPOLEHTY OT HETO;

® peElIaTh HECIOKHBIE JJOTUYECKHE 3a/1a4ll METOAO0M PACCYKIECHUM.
B noBceHeBHOM KU3HHM M IPH M3YYCHHH APYTUX NPEIMETOB:

® BBIIBUraTh TMIOTE3bl O BO3MOXHBIX IpPENEIbHBIX 3HAUEHUSX HCKOMBIX BEJIUYMH B
3aaye (AenaTh NPUKHIIKY)
Haruasinnas reomerpus
I'eomeTpuueckune purypsoi

e OnepupoBarb Ha 6a30BOM ypOBHE MOHATHSIMHU: (UTypa,TOUKa, OTPE3OK, MpsMasi, JIyd,
JIOMaHasi, yroJl, MHOTOYTI'OJIbHUK, TPEYTOJIbHUK U YETBIPEXYTOJIbHUK, IPSIMOYTOJIBHUK M KBaJpaT,
NpSIMOYTOJIbHBIN Tapasuienenunen, kKyo. M3o0paxaTe u3zydyaeMble (GUIYpbl OT PyKH U C
MIOMOUIBIO JIMHEUKH U LIUPKYJIS.
B noBceiHeBHO KU3HM M TIPM U3YUYE€HHHU APYTUX NMPeIMeTOB:

! 3)_IGCL " Jajie€ — paclo3HaBaTb KOHKPCTHLIC IIPHUMCEPhI 06IIII/IX MOHSITUH I10 XapaKTCpHbIM IIpU3HAKaM,

BBINOJIHATH JI€HCTBUS B COOTBETCTBHUU C ONPEAEICHUEM U MIPOCTEHIINMYI CBOICTBAMU MOHATHH, KOHKPETU3HUPOBATh
prMepaMH OOIITHE MOHATHS.
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e pemaTh MPAKTUYECKUE 3a7aUd C MPUMEHEHUEM MMPOCTEUIITNX CBOMCTB QUTYP.
H3MepeHusi 1 BbIYMCIEHUSA

® BLIIOJHATH W3MEPEHHE JUIMH, PACCTOSHUM, BEJIMYUH YIJIOB, C IOMOIIbIO
WHCTPYMEHTOB JIJIsl U3BMEPEHUM JIJTUH U YTJIOB;

® BBHIUUCIIATH IIOMAAH MPSIMOYTOJIbHUKOB.
B noBceiHeBHO KU3HM U NIPM U3YYEHHHU APYTUX NMPeIMETOB:

® BBLIYUCIISTH PACCTOSIHUSL HA MECTHOCTHM B CTAaHJAPTHBIX CHUTYalUAX, IUIOMIAIN
MPSIMOYTOJIBHUKOB;

® BBLINOJHATH MPOCTEUIINE MOCTPOCHUS U MU3MEPEHUS HAa MECTHOCTH, HEOOXOIMMbIE B
peaTbHON KU3HU
HUcTopusi MaTeMaTUKHU

® OMNUCHIBATh OTJEJbHBIC BBIAAIOIIMECS PE3YNIbTAThl, MOJYyYEHHBbIE B XOAE Pa3BUTHUS
MaTeMaTUKHU KaK HayKH;

® 3HaTh MPUMEPHl MATEMATUUYECKUX OTKPBITUMA U X aBTOPOB, B CBSI3U C OTCUECTBEHHOM
Y BCEMUPHOH UCTOpUEH

BbInyCKHUK MOJYYUT BO3MOKHOCTh HAYYUTHCA B 5 Ki1acce (1J1s1 o0ecrnedeHHs
BO3MOKHOCTH yCHEIIHOT0 NPO/I0JIKeHHsI 00pa30BaHus HA 0230BOM U YIJIY0JIéHHOM
YPOBHSIX)

DJieMeHThI TEOPHU MHOKECTB M MATEMATHYECKO JIOTHKH

o Onepuposamv’ NOHAMUAMIU: MHOICECEO, XAPAKMEPUCTUKU MHONICECIEA, dNeMEHN
MHOJICeCmea, — nycmoe,  KOHeuHoe U OeCKOHEYHOe  MHOJCEeCMBO,  NOOMHOICECMEBO,
NPUHAONEHCHOCTD,

® onpeodensimvb  NPUHAONEHCHOCMb  NIEMEHMA  MHONCECMBY,  00beOUHeHUuo U
nepeceueHu0 MHOMCeCms;
3a0a8amo MHONICECMBO C NOMOWDBIO NePEYUCTIeHUsL INEMEHNO8, CI08ECHO20 ONUCAHUSL.
B noBceHeBHOM KU3HM U NIPU U3YYEHHH APYTUX NMPeIMETOB:

®  PACNO3HABAMb JIOCUHECKU HEKOPPEKMHbLE 8blCKA3bIGAHUSL,

® CMPOUMb YEeNnOUKU YMO3AKIIOUEHU HA OCHO8E UCNONb308AHUSL NPABUT TIOSUKU
Yucna

o Onepuposams NOHAMUSMU: HAMYPATLHOE YUCILO, MHOICECMBO HAMYPAIbHBIX YUCel,
00bIKHOBeHHAs ~ Opobb,  Odecamuunas — Opodb,  CMEWAHHOe  YUCLO,  2e0MempUYecKdsl
uHmepnpemayus HamypaibHbiX YUces;

®  NOHUMAMb U OOBACHAMb CMBICT NO3UYUOHHOU 3ANUCU HAMYPATbHO2O YUCILA,

®  GLINOIHAMb GBIMUCICHUS, 8 MOM YUCTe C UCNOTb30BAHUEM NPUEMOE PAYUOHATLHBIX
8bIMUCTEHULL, 0OOCHOBLIBANb AN2OPUMMbL BbINOJIHEHUS. OeUCM UL,

®  YNOpsA0OUUBAMDb YUCIA, 3ANUCAHHBIE 8 8UOE OOIKHOBEHHBIX U OeCAMUYHBIX OpOobell;

®  onepuposamv NoHsMUeM MOOYIb YUCILA, 2COMEMPUYECKAsl UHMEPNPemayust MOOYJisl
yucaa.
B noBceHeBHOM KU3HHU M TIPH U3YYEHUH APYTUX MPEIMETOB:

®  NpUMEeHAmMb NPABUNA NPUOTUICEHHBIX BbIYUCIEHUL NPU peueHuu NpaKmuieckKux
3a0ay u pewieHuu 3a0a4 Opyeux yueOHvIX npeomemos;

®  GLINOJHAMb CPAGHEHUE Pe3VIbMAaAmos GbIYUCICHUL NPU PeueHuu NPaKmudyecKux
3a0ay, 6 MoM YuUcie NPUOTUNCEHHBIX BbIYUCTECHULL,

2 3)_IGCL " JaJjie€ — 3HaTh OIPEACIICHUEC NOHATHUSA, YMETh MOACHATH €ro CMbICJI, YMETb UCII0JIb30BaTh MMOHATHUEC

1 €TO CBOWCTBA MPH MTPOBEACHUH PACCY)KICHHH, TOKAa3aTeIbCTB, PEIICHUH 3a1a4.
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®  cocmasnamb YUCNIOBblE BLIPANCEHUS U OYEHUBAMb UX 3HAYEHUs NpU peuleHuu
NPAKMU4ecKux 3a0ay u 3a0a4 u3z opyaux yueOHulx npeomemos,
YpaBHeHUS] U HEPABEHCTBA, ’TOr0 B COJEP:KAHUU HET

o  Onepuposame NOHAMUSAMU: PABEHCHBO, YUCLOB0€ PABCHCMEBO, YPAGHEHUE, KOPEHb
VPABHEeHUs, peuleHue YPAGHEHUS, YUCTI080€ HEPABEHCIBO
CTaTHCTHKA U TeOpHs BEPOSITHOCTEH

e Onepuposams noHsimuem cpeoHee apupmemuyeckoe
TexcToBbIE 3a1a4H

e Pewamsb npocmeie U CIOJXHCHble 3A0ayl PA3HLIX MUNOS, 4 MAKHCe 3a0ayu
HOBbIULEHHOU MPYOHOCMU,

®  UCNONL308AMb PA3HbIE KPAMKUE 3ANUCU KAK MOOeNU MeKCMO8 CLONCHBIX 3a0ay OJisl
NOCMPOeHUsl NOUCKOBOU CXeMbl U peuleHUs 3a0ay,

®  3Hamb U NpuMeHaAmMb 004 cnocoba NOUCKa peuwileHuss 3a0ay (om mpebO8aHus K
YCIOBUIO U OM YCI08USL K MPebOB8aAHUIO),

®  MOOenUpo8amsb paccylcOeHUs npu NOUCKe peuenus 3a0ay ¢ NOMOWbIO 2pag-cxemvl,

®  gvI0eNAMb IMANBL peUeHUs 3a0atU U CO0EPAHCAHUE KAHCO020 IMAand;

®  UHMEpPNpemuposams GbIUUCIUMENbHbIE pe3yabmambsl 8 3adave, UCCIe008amyb
NOYYeHHOe peuerie 3a0a4u,;

®  QHAMUBUPOBAMDL  BCEBOZMOMICHBIE —CUMYAYUU  B3AUMHO20  PACHONIONCEHUSL  O8YX
00bEeKmMOo8 U U3MeHeHUue UX XAPAKMePUCMuK npu COBMECHHOM OBUNCEHUU (CKOPOCMb, 8peMsl,
paccmosinue) npu peutenuu 3a0ay Ha OBUdCeHue 08YX 00beKmMOo8 KAK 6 OOHOM, MaK U 8
NPOMUBONONIOINCHBIX HANPABTICHUSIX,

®  UCCIe008aMb BCEBO3ZMONCHBIE CUMYAYUU NPU PeUeHUU 3a0ay Ha 08UdCEHUe NO peke,
PAccMampusams pasHvle CUCHEeMbl OMcYéma,

®  pewiams pasHoOOOPA3Hble 3a0ayl «HA YACUY,

® pewams u 0OOCHOBLIBAMb CBO€ peuleHuUe 3a0ay (8bl0eNsAMb MAMEMAMUYECKYHO
OCHOBY) HA HAXONHCOEHUe Yacmu YUCIA U YUCIA NO €20 YACU HA OCHO8e KOHKPEMHO20 CMbLCIA
opoou;

®  0CO3HABAMb U 0OBACHAMb UOCHMUYHOCTb 3a0ad PA3HBIX MUNOE, C8A3bIBAIOUUX MPU
BeUYUHBL (HA pabomy, Ha NOKYNKU, HA OBUICEHUE); 8blOeNaMb MU BEIUYUHbL U OMHOWEHUS
MedHCOY HUMU, NPUMEHSMb UX NpU peuleHuu 3a0ay, KOHCMpPYuUpoeamv cOOCMEeHHble 3a0adu
VKA3AHHBIX MUNOS.
B noBceHeBHOM KU3HM U NIPH U3YYEHHH APYTUX NMPeEIMETOB:

®  guidenamb Npu peweHun 3a0ay XapaKxmepucmuku paccmampueaemoll 6 3aoaye
cumyayuu, Omau4Hvle OMm peabHblx (Mme, Om KOMOpbIX a6Cmpazuposaiiucy), KOHCMpyuposams
HOBble CUMYayuu ¢ y4EmMom SMux Xapakmepucmux,

®  pewams U KOHCMPYUPOBAMb 3A0AYU HA OCHOBE PACCMOMPEHUs. PEAlbHbIX CUMYAyUll,
8 KOMOpbIX He mpeOyemcs MOUHbIL BbIYUCTUMENTbHBIL Pe3YIbman,

®  pewams 3a0a4u HA OBUINCEHUE NO PeKe, PACCMAMPUBAsL PA3HbIE CUCHEMbL OMCYemd
Haruasinnas reomerpus
I'eomeTpuueckue Gpurypsnl

e  Onepuposamv nousmusmu ueypa,mouxa, ompe3oK, Npsamdas, iy, JTOMAHAas, yeol,
MHO20Y20/IbHUK, MPEY2ONbHUK U YeMbIPEXY2O0NbHUK, NPAMOY2OIbHUK U K8AOPAM, NPAMOY20IbHbLU
napasnnenenuneo, Kyo, npusma,

®  u36leKambv,  UHMEPNpemuposams U Npeobpazoevleamv  UHGOpMAyuro O
eeomempuieckux ueypax, npedcmasienHyIo Ha 4epmeicax
uzobpasicamo usyyaemvie ueypbl Om pyKU U C HOMOWDIO JUHEUKU, KOMNbIOMEPHbIX
UHCMPYMEHMO8.
B noBceHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

®  pewams npaxmuieckue 3a0a4u ¢ NpUMeHeHueM NPOCMeuuux ceolucme ueyp
HN3mepennsi u BbIYUCIEHHUS
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®  GLINOAHAMb U3MepeHue ONUH, PACCMOAHUL, BeIUYUH Vel08, C NOMOWbIO
UHCMPYMEHMO8 OJisl U3MepeHULl ONUH U Y2l08;

®  BLIYUCTAMbL NIOWAOU NPAMOY20JbHUKOS, KBAOpAmMos, 00bEMbL NPAMOY2ONbHLIX
napainnenenuneoos, Kyoos.
B noBceiHeBHO KU3HM U NIPM U3YUYEHHHU APYTUX NMPeIMeTOB:

®  BLIYUCTAMb PACCMOAHUSA HA MECMHOCMU 6 CMAHOAPMHLIX CUMYAYusx, niowaou
YUACKO8 NPAMOY2016HOU (opMbl, 00EMbBI KOMHAM,
8bLINOIHAMb NPOCMeliuile NOCMPOEHUSI HA MECIHOCIU, He0OX00uMble 8 PealbHOU HCUSHUL,

®  OyeHUBamMb pasmepwvl peanrbHblX 00BLEKMO8 OKPYICAIOUIe20 MUpa
HUcTopusi MaTeMaTHKHU

J Xapakxmepuzoeamev — 6K1A0  GbIOAIOWUXCSL  MAMEMAMUKO8 6  pazeumue
MaAmemMamuKy U UHbIX HAYYHbIX 0baacmeri

BorinyckHuk HayuuTcsi B 6 Kjacce (i UCNOJIb30BAHUSI B MOBCEIHEBHOM KU3HU U
oOecre4eHUus1 BO3MOKHOCTH YCIIEIHOT0 MPOA0JIKeHs1 00pa3oBaHus HA 02a30BOM YPOBHe)

B noBceiHeBHO KU3HM U NIPH U3YYEHHH APYTUX NMPeIMETOB:

® paco3HaBaTh JIOTUYECKU HEKOPPEKTHBIC BHICKA3BIBAHMS
Yucaa

e OmnepupoBath Ha 6a30BOM YpOBHE MOHATUSAMU: [[EJIO€ YUCIO, PAllMOHATIBHOE YUCIIO;

® HCIIOJIK30BaTh CBOMCTBA YMCE U MPAaBUIA ACHCTBUI C PAllMOHAILHBIMU YKCIAMU TPU
BBITTOJTHCHHH BHIYMCIICHUI,

® HCIIOJB30BATh NMPU3HAKU JEIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOTHEHUU BBIYUCICHUN 1
pelIeHUN HECIOXKHBIX 3a/1a4;

® BBLINOJIHATH OKPYIJICHUE PALIMOHANBHBIX YHCENl B COOTBETCTBUH C MTPABUIIAMU;

® CpaBHUBATh PAlIMOHAJILHBIC YHCIIA.
B noBceqHeBHOM KU3HM U MPU U3YYEHUH IPYTUX NPeIMETOB:

® OILICHUBATbH PE3yJAbTAThl BEIUUCICHHM NP PEIICHUN MTPAKTHUECKUX 3a]1a4;

® BBINOJIHATH CPABHEHUE YHCEI B PEAIbHBIX CUTYaLIMSIX;

® COCTaBJIATh UYMCIIOBBIE BBIPAKEHUS NPHU PEIICHUH MPAKTUYECKUX 3a/ad U 3ajad U3
JIPYTUX y4EOHBIX MPEAMETOB
CTaTHUCTHKA ¥ TeOpHUs BEPOATHOCTEH

e [lpencraBisaTh NaHHBIE B BUJIE TaOIHII, TUArpamm,

® YUTaTh HH(OPMALINIO, TPECTABICHHYIO B BUJIE TaOIHIIbI, TUATPAMMBIL,.
TekcToBble 3a1a4Un

® pemiath 3a7a4d Ha HAXOXKJIEHUE YaCTH YKCIIa U YKCIIa 10 €r0 YacTu;

® HaxOJWUTh MPOIEHT OT YHUCIA, YUCIO MO MPOLEHTY OT HEro, HaXOJUTh MPOLIEHTHOE
OTHOILIEHUE JIBYX YHMCEJ, HaXOJUTh MPOLEHTHOE CHI)XEHHE WM MPOLIEHTHOE IOBBILICHUE
BEJIMYUHEI.
B noBcenHeBHOM KU3HM U NPU U3YYEHUH IPYTUX NPeIMETOB:

® BBIJBUTaTh TUIOTE3bl O BO3MOXKHBIX MPEIEIbHBIX 3HAYEHUSX HMCKOMBIX BEIMYHUH B
3ajade (zenaTb NPUKUIKY)
Haruasinnas reomerpust
I'eomerpuueckue Gpurypsl

e OmepupoBaTh Ha ©0a30BOM YpOBHE TMOHATHSAMH: OKPYXKHOCTh W KpYT, IIap.
N300paxath u3ydaembie (GUTYPHI OT PYKH U C TIOMOIIBIO IIUPKYIISL.
B noBcenHeBHOI KU3HM U MIPU U3YYEHUH IPYTUX NPeIMETOB:

e pemaTh MPAKTUYECKUE 3a7aUd C MPUMEHEHUEM MPOCTEUIITNX CBOMCTB QUTYP.
Hcropust MaTeMaTHKHU

19



® ONUCBHIBAaTh OTACJIbHBIC BBIJAIOIIMECS PE3YNIbTAThl, IOJNYYECHHBIE B XOIE PAa3BUTHUS
MaTEMaTHKHU KaK HAayKH;

® 3HaTh IPUMEPHl MATEMATHUYECKUX OTKPBITUHA U UX aBTOPOB, B CBS3M C OTEYECTBEHHOMU
Y BCEMHUPHOH UCTOpUEH

BbInyCKHUK MOJYYHUT BO3MOKHOCTb HAYUYHTHCS B 6 Kiacce (11s1 o0ecrneyeHust
BO3MOKHOCTH YCHEIIHOT0 MPOI0JI:KeHUs 00pa30BaHUsl HA 02a30BOM M YIJIy0JI6HHOM
YPOBHSIX).

JJIeMEeHTBI TEOPUH MHOKECTB M MATEMATHYECKOM JIOTHKH
Yucna

o Onepuposamv NOHAMUAMU: Yeloe YUCTIO, MHONCECMBO YeblX Yucel, payuoHAIbHOe
YUCTIO,MHOJICECMBO — DAYUOHANILHBIX — YUCell, 2eOMempudecKas Uunmepnpemayus, Yevlx,
DPAYUOHATILHBIX YUCET;

®  ucnonvzosamsv npuzHaku Oemumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmul u
npou3zee0eHUs Yucel Npu GblNOJIHEHUU BbIYUCTIEHUN U peuleHuU 3a0ay, 060CHO8bIBAMb NPUSHAKU
oenumocmu;

®  BLINOJHAMb OKPY2IleHUE PAYUOHANbHBIX YUCET C 3A0AHHOU MOYHOCTbIO,

o naxooums HO/ u HOK uucen u ucnonv3oeams ux npu peuieHuu 3a0au.

®  Onepupogamv NOHAMUEM MOOYIb YUCIA, 2eOMEeMPUIecKas uHmepnpemayusi Mooyis
yucna.
CraTucTHKA ¥ TeOpHUs BEPOATHOCTEH

e  Onepuposams noHAMuAMU: CMOLOYAmMble U Kpy2osble Ouazpammsl, maodauysl
OaHHbIX, CpedHee apugmemuyeckoe,

®  u3BIEKAMb, UHDOPMAYUIO, NPEOCMABIEHHYIO 8 MADIUYAX, HA OUACPAMMAX;

® cocmasnams mabauysl, CMpoums OUAZPAMMbL HA OCHO8E OAHHDIX.
B noBce1HeBHO KU3HM U NIPH U3YYEHHH APYTUX NMPeIMETOB:

®  u3BIEKAMDb, UHmMepnpemupos8amy u npeoodpazoevieams unghopmayuio,
npeocmasieHHy0 8 mabauyax u Ha OUAspamMmax, Ompaxcarouiyio c8oUCmMaad U XapaKxmepucmuxu
PeanbHbiX NPOYecco8 U s181eHUll
TekcToBbIE 32124

®  pewiams pasHOOOPAa3Hble 3a0ayU «HA YACTIUY,

® pewams U 000CHOBbIBAMb CB0€ peuleHue 3a0ay (8vl0enAMmb MAMEMAMU4ecKyro
OCHOBY) HA HAXO0JCOEHUe YACU YUCIA U YUCIA NO €20 YACMU HA OCHO8e KOHKPEMHO20 CMbLCILA
opobu;

®  0Co3HABamb U 0OBLACHAMb UOSHMUYHOCTb 3A0aY PA3HBIX MUNOS, CEA3bIBAIOWUX MPU
BeUYUHBL (HA pabomy, Ha NOKYNKU, HA OBUICEHUE); 8blOeNaMb MU BEIUYUHbL U OMHOWEHUS
MedHcOy HUMU, NPUMEHAMb UX NpU peuleHuu 3a0ad, KOHCmpPYUposams cOOCMEeHHble 3a0adu
VKA3AHHBIX MUNOS.
B noBceHeBHO KU3HM U NIPU U3YYEHHH APYTUX MPeIMETOB:

®  guidenamb Npu peueHuu 3a0ay Xapakmepucmuku paccmMampueaemou 8 3zaoaue
cumyayuu, OmiuyHble Om PeaibHulX (me, om KOmMopblx abCmpasuposaiucs), KOHCmMpyuposamo
HO8ble Ccumyayuu ¢ Y4émom SMmux Xapakmepucmux, 6 YdCMHOCMU, NPU peuleHuu 3a0a4 Ha
KOHYeHmpayuu, y4umoléams NJI0MHOCMb Geuecmad,

®  pewiams U KOHCMPYUPOBAMs 3a0a4l Hd OCHOBE PACCMOMPEHUsL PeAbHbIX CUMYayull,
8 KOMOopbvIX He mpehyemcsi MOYHbLL 8bIYUCIUMETbHBIU Pe3yTbImam,

®  peuwiams 3a0ayu HA OBUMCEHUE NO peKe, PACCMAMPUBAsL PA3HbLE CUCEMbL OMCYemd
Harnsanas reomerpust
I'eomerpnueckue Gpurypsl
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e Onepuposamsb NOHAMUAMU OKPYHCHOCMb U KPYe, NPUMA, Wap, NUpamuod, yuiuHop,
KOHYC;

®  u38leKamv,  UHMEPNpemuposams U npeobpazoevieamv  UHGOpMAYUuro O
2eomempuieckux ueypax, npeocmasieHHyo Ha Yepmencax
usobpaxcamo uzyuaemvie Queypvl om pyKu U ¢ NHOMOWLIO JTUHEUKU, YUPKYIA, KOMAbIOMEPHLIX
UHCMPYMEHMO8.
B noBcenHeBHOI KU3HM U NPU U3YYEHUH IPYTUX NPeIMETOB:

®  pewiams npaKkmuieckue 3a0ayu ¢ npuUMeHeHueM NpoOCmeuux ceotcma uzyp
HUcTopusi MaTeMaTHKH

J Xapakxmepuzoeamev — 6K1A0  GbIOAIOWUXCSL  MAMEMAMUKO8 6  pa3eumue
MaAmemMamuKy U UHbIX HAY4YHbIX obaacmeti

BoinyckHuk HayyuTes B 7 kJacce (17151 UCIOJIL30BAHMS B IOBCEAHEBHOM KU3HHU U
o0ecrneyeHusi BO3MOKHOCTH YCIIEIIHOTO MPOA0JIKeHsI 00pa30BaHusl HA 0a30BOM YPOBHeE)

DJieMeHThI TEOPUH MHOKECTB M MATEMATUYECKOM JIOTUKH

e  OmnepupoBaTh Ha 6a30BOM ypOBHE® IIOHATHEM IIPHHAIEKHOCTD;

e omnepupoBaTh Ha 0a30BOM YpOBHE MOHSATUSMU: OIpe/eIeHHe, aKCuoma, Teopema,
JI0Ka3aTelIbCTBO;

® T[IPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI JIJIsl TOATBEPKIACHUS CBOUX BBICKA3BIBAHUM
B noBcenHeBHOI KU3HM U NPU U3YYEHUH IPYTUX NPeIMETOB:

®  UCIOJIB30BaTh rpadUyecKoe MPEJACTaBICHUE MHOXECTB JIJIi ONMUCAHUS PEaIbHBIX
MIPOLIECCOB U SBIICHUH, P PEHICHUH 33]1a4 IPYTHX y4eOHBIX MPEIMETOB
Yucaa

e OmnepupoBaTh Ha 6a30BOM YPOBHE MOHSTHUSIMH: HAaTypallbHOE YHUCIIO, LIEI0€ YHCITIO,
OOBIKHOBEHHAs IpOOk, IECATUUHAS IPOOb, CMEIIaHHasl IPOOb, pallMOHATFHOE YHCIIO;

®  JCHIOJIB30BaTh CBOMCTBA YKCEJI U ITPABUJIA ACHCTBUI IIPU BBINOJHEHUN BBIYMCIICHUN;

®  JCHOJIb30BaTh MPU3HAKHU JEIUMOCTU Ha 2, 5, 3, 9, 10 npu BBINOJIHEHUH BBIYUCICHUN
Y PEIICHUH HECIIOKHBIX 3a]1ay;

®  BBINOJHATH OKPYTJICHUE PAIIMOHAIBHBIX YMCE B COOTBETCTBHUH C MPABHIIAMH,

®  pacro3HaBaTh PAIlMOHAIIbHBIC YHCIIA;

®  CpaBHHUBATH YHCIIA.
B noBcenHeBHOI KU3HM U MPU U3YYEHUH IPYTUX NPeIMETOB:

®  OLICHMBATh PE3YJIbTATHI BEIYMCICHUN MPU PEIICHUH MPAKTUUECKUX 3a/1a4;

®  BBINOJHATH CPABHEHHE UMCEN B PEATIbHBIX CUTYAIUSX;

®  COCTaBIIATh YUCJIOBBIC BHIPAKEHUS TPHU PEHICHUU MPAKTHUYECKUX 3a/1ad M 33134 U3
JIPYTUX YICOHBIX TIPEIMETOB
ToxnecTBeHHBbIE IPe0OpPa30BaAHUA

e BHINOMHATH HECIOXKHBIE TPeoOpa3OBaHMs JUISI BBIYMCICHUS 3HAYEHUW YHCIIOBBIX
BBIPOKEHHM, COZEPKANIUX CTETICHU C HATYPAIbHBIM MTOKa3aTeNeM;

®  BBINOJHATH HECJOXKHBIC MPeoOpa3oBaHUs LEIBIX BBIPAKCHHI: PACKPHIBATh CKOOKH,
MPUBOUTH MOJOOHBIE ClIaraeMbIe;

8 3)_IGCL " fajie€ — pacnno3HaBaTb KOHKPECTHBIC ITPUMEPDI O6IIII/IX IIOHSTUH II0 XapaKTCPHbIM IPU3HAKAM,

BBINOJIHATH JEHCTBUS B COOTBETCTBUU C ONPENEICHUEM U IPOCTEHIINMH CBOIICTBAMU NMOHITUN, KOHKPETU3UPOBATh
prMepaMH OOIITHE MOHATHS.
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®  HCIOJIb30BaTh (DOPMYINBI COKPAIICHHOTO YMHOXEHHS (KBaJpaT CYMMBI, KBaapaT
Pa3HOCTH, Pa3HOCTH KBAIPATOB) VISl YIIPOIICHHS BEIYUCICHUM 3HAUCHHUI BBIPAKCHUH;
YpaBHeHus1 M HEpaBEeHCTBA

e OmnepupoBaTh Ha 0a30BOM YpOBHE IMOHSTUSIMHU: PABEHCTBO, YHCIOBOE PABEHCTBO,
YpaBHEHUE, KOPEHb YPABHEHM S, PELICHUE YPABHEHUS;

®  peliarh JUHEHWHBIC YPaBHEHHUSI; HECIIOKHBIC YPABHEHUS, CBOJSIINECS K TUHEHHBIM;

®  pelarb CUCTEMBI HECIOKHBIX JINHENHBIX YPAaBHEHUN;

®  [IPOBEPATH, SIBJISICTCS JIM JAHHOE YHUCIIO PEUICHUEM YPaBHEHUS;
B noBce1HeBHOI KU3HM U NPU U3YYEHUH IPYTUX PeIMETOB:

®  COCTaBJIATh M pEIIATh JUHEHHbIE YPABHEHUS NPHU PELICHUU 3a/1ay, BOZHUKAIOIIUX B
JIPYTUX y4eOHBIX MpeIMeTax
DOyHKIUUHA

®  HAXOJUTh 3HaYeHHE (PYHKIIUU MO 3alaHHOMY 3HAYCHHIO apTryMEHTa;

®  HAXOJUTh 3HAYCHHE apPryMEHTa IO 33/IaHHOMY 3HAYCHHWIO (PYHKIIMH B HECIOXKHBIX
CUTYaIUsX;

®  OmNpelensaTh MOJOXXKEHHE TOYKU IO €€ KOOpAWHATaM, KOOPJAWHATHI TOYKH MO €€
MOJIOKEHUIO Ha KOOPJAMHATHOMU MJIOCKOCTH;

e 1o TpaduKy HAXOIUTh MPOMEKYTKH BO3pAcCTaHWs M YOBIBaHUS, HAWOOJbIICE W
HaMMEHbIIIee 3HAYCHUs PYHKIUU;

e cTpouTh rpauk TMHEHHON U KBaIpaTUUHOU (DYHKIIUIA;

®  MPOBEPATH, SABJIAETCS JU JAaHHBIN Tpaduk rpagukomM 3aaaHHON HYHKIIUHU (JIMHEHHOMH,
KBaJAPaTUYHOMN ),

e  ompeneNaTh NMPUOMMKEHHBIC 3HAUCHUS KOOPJWHAT TOYKH TIepecedeHUs TpaduKoB
byHKIH;
B noBceqHeBHOM KU3HM U MPU U3YYEHUH IPYTUX NPeIMETOB:

®  HCMONb30BaTh TpaduKU pealbHBIX MPOIECCOB U 3aBUCUMOCTEHN ISl OTIPEACTICHUS UX
CBOMCTB (HamOoOJbIIMEe M HAUMEHBIINE 3HAUCHUS, MPOMEXKYTKH BO3pacTaHUS U yObIBaHUS,
00J1aCTH TTOJIOKUTENBHBIX U OTPUIIATEIBHBIX 3HAUCHUH U T.I1.);

®  ICMOJb30BaTh CBOMCTBA JIMHEHHOW U KBaJpaTUYHOW (YHKIUHI U UX rpadukoB npu
peIleHnH 3a7a4d U3 IPYTuX y4eOHbIX MPeIMETOB
CTaTHCTHKA U TeopHsl BEPOSITHOCTEH MOCTABUTH MOCJe TEKCTOBBIX 3a/1a4, KaK €
COJIePKAHUM.

e llMmerp mpelCTaBIEHHE O BEPOATHOCTH CIy4allHOrO COOBITHS, KOMOWHATOPHBIX
3a/1a4ax;

e pemiath MpoOCTeWIIME  KOMOMHATOPHBIE  3aJa4d  METOAOM  MPSMOTO U
OpraHU30BaHHOTO Nepedopa;

®  TIPE/CTABJISATH IaHHBIC B BUJI€ TAOJIHII, TUarpaMm, rpad)uKoB;

®  yuTaTh MHPOPMAIHIO, IPEACTABICHHYIO B BUJI€ TaOJIUIIbI, JUarpaMMbl, rpapuka;

®  OIIEHUBAThH BEPOSATHOCTH COOBITHS B MPOCTEUIITNX CITydasiX;
B noBceqHeBHOM KU3HM U MPU U3YYEHUH IPYTUX NPeAMETOB:

®  OICHMBATh KOJUYECTBO BO3MOKHBIX BAPHAHTOB METOJIOM Iepedopa;

® UMETh TMPEACTABICHHE O POJIM TMPAKTHYECKH JTOCTOBEPHBIX M MAaJIOBEPOSTHBIX
COOBITHI;

® CpaBHUBATh OCHOBHBIE CTATUCTUYECKHE XapaKTEPUCTUKH, MOIYYEHHBIE B IpoLecce
pelIeHUs] TPUKIAAHON 3a/1a4, U3YUEHUS PEaIbHOTO SBJICHHUS,

®  OIICHUBATH BEPOSITHOCTH PEATbHBIX COOBITUN U SBJICHUH B HECIOKHBIX CUTYaIIHSIX
TexkcToBbIE 321241

e Pemarh HECNOXHBIE CIOKETHBIE 33/ladd Pa3HBIX THUIIOB HA BCE apu(METHUYECKUE
JIeNCTBHS;
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® CTpOUTH MOJETh YCIOBHS 3afauyd (B BHAE TaOJMIBI, CXEMbl, PHUCYHKAa WIH
YPaBHEHMsI), B KOTOPOH JaHbl 3HAUEHUs JBYX U3 TPEX B3aMMOCBS3aHHBIX BEJIMYUH, C IEIIBIO
IIOMCKa pelIeHUs 3a/1auH;

®  OCYLIECTBIAThH CHOCOO MOMCKA PEUICHUS 3a/1a4H, B KOTOPOM PacCyKIEHHUE CTPOUTCS
OT YCJIOBUS K TPEOOBAHUIO MJIM OT TPeOOBAHMUS K YCIIOBUIO;

®  COCTAaBJIATH IUIaH PELICHUS 33]1a4H;

e  BBIJCIATH ATAlbl PELICHUS 33/1a4U;

®  UHTEpHPETUPOBAaTh BBIYMCIUTENIBHBIE pE3yJbTaTbl B  3aJauye, HCCIEI0BaTh
IIOJIyUEHHOE PEILIEHUE 3aauu;

®  3HaTh Pa3MuUe CKOPOCTEH 0OBEKTa B CTOSUEH BOJIE, IPOTUB TEUYEHUS U 110 TEUCHUIO
peKu;

e  pemarth 33Ja4M Ha HaXO0XKJIEHUE YaCTU YKcia U YUClIa 10 €ro 4acTu;

e pewmath 33Jayd  pPa3HbBIX THUNOB (Ha paboOTy, Ha IOKYIKH, Ha JBUXXEHUE),
CBSI3bIBAIOILMX TPU BEIMUYHMHBI, BBIIEISATH 3TH BEJTMUMHBI U OTHOILIEHUS MEX/y HUMU;

® [IPOLIEHT OT YMCIIA, YUCIIO 110 IPOLEHTY OT HEro, HaXOJAUTh MPOLIEHTHOE CHUKEHUE
WJIM HaXOJUTh MPOLIEHTHOE MOBBIILIEHUE BEJIUUUHBL;

®  peulaTh HECJIOXKHBIE JIOTHUYECKUE 33/1a4l METOJIOM PacCyXkJIECHU.
B noBcegHeBHOI :KM3HM M IPU U3YYeHHUH JPYIHX NPEAMETOB:

®  BBIJABUIATh T'MIIOTE3bl O BO3MOJKHBIX MPEJEJIbHBIX 3HAYEHMSIX HCKOMBIX B 3a/aye
BEJIMYMH (J1€7aTh IPUKUIKY)
I'eomerpuuyeckue purypsi

e  OnepupoBarh Ha 6a30BOM ypOBHE OHSATHSMH F€OMETPHUECKUX PUryp;

® u3BIeKaTh WHPOPMAIMIO O TEOMETPHUYECKUX (UTypax, MpPEACTaBICHHYIO Ha
yepTexkax B IBHOM BUJIE;

® [pUMEHSTHh IS pEIIeHHs 3a7ad TeoMEeTpUYecKue (aKThl, €CIIM YCIOBHS UX
NpUMEHEHHUS 3aJaHbl B IBHOU (hopme;

e pewlaTh 3a/7a4d HAa HAXOXKACHUE TI€OMETPHUYECKUX BEJIMYMH IO oOpa3laM HIH
JITOPUTMaM.

B noBceaHeBHO KU3HM M NIPU M3Y4YEHHHU APYTUX PeIMETOB:

®  UCNOJNb30BaTh CBOMCTBAa IeOMETPUYECKUX (UTYp JUIs PELIeHHs TUIOBBIX 3ajad,
BO3HUKAIOIIKX B CUTyalUsX [TOBCEIHEBHOM )KM3HHU, 3a/1a4 IPAKTUYECKOTO COACPIKAHUS
OTHowmeHust

e OmnepupoBaTh Ha 0a30BOM ypOBHE NOHSATHUSIMH: PaBEHCTBO (DUTYp, PaBHbIE (DUTYPHI,
PaBEHCTBO TPEYrOJIbHHUKOB, MapauIeNbHOCTh MPSAMBIX, HNEPHEHIUKYISIPHOCTb MNPSAMBIX, YIJIbI
MEXy NPSMBIMH, IEPIEHANKYIISIP, HAKIOHHAs, IPOEKIHS.

B noBcenHeBHOM KU3HHM M IPH M3YYCHHHU APYTUX NPEIMETOB:

®  CNOJIb30BaTh OTHOIIEHHUS JUISI PELIEHUS MPOCTEHIIMX 3a/ady, BO3HUKAIOIIUX B
pEATbHOM KU3HU
HN3mepenus n BbIYUCICHAS

e BrpimonHATh H3MepeHUE JIUH, PACCTOSHUN, BEIMYMH YIJIOB, C IIOMOIIbIO
MHCTPYMEHTOB I U3MEPEHUH JJIUH U YIJIOB;

® [puUMEHATh (PopMyiabl TepuMeTpa, IUIOmWEAAd M 00BbEMA, IMJIOUIATU TMOBEPXHOCTH
OTJIEIbHBIX MHOTOI'PAaHHUKOB PY BBIUMCIEHUSIX, KOTJ]a BCE JaHHbIE UMEIOTCS B YCJIOBHH

B noBcenHeBHOM JKM3HHM U NIPH U3Y4YCHUH APYTUX NPEIMETOB:

®  BBIYHCIATH PACCTOSIHUS HAa MECTHOCTH B CTaHIAPTHBIX CHUTYyalUsAX, IUIOMIATU B
MPOCTEHIINX CITydasix, MPUMEHATh GOPMYJIIbl B TPOCTEHIINX CUTYAIUSIX B IOBCEAHEBHON KU3HU
I'eomeTpnuyeckue nocTpoeHus

e U3oOpaxkaTh THUNOBBIE IUIOCKHE (UTYPBI U (PUTYpPBI B MPOCTPAHCTBE OT PYKU U C
MOMOIIbI0 HHCTPYMEHTOB.

B noBcenHeBHOM KU3HHM M IPH M3YYECHHHU APYTUX NPEIMETOB:
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®  BBHINOJHATH NPOCTEHIINE TOCTPOCHHUS HAa MECTHOCTH, HEOOXOIUMBIE B pPEaTbHOM
KU3HU
I'eomeTpnyeckne npeodpazoBaHus

e Crpouts purypy, CHMMETPUUHYIO JaHHOH (PUrype OTHOCUTEIBHO OCH U TOUKH.

B noBcenHeBHOM KU3HHM M NIPH U3YYCHHHU APYTUX NPEIMETOB:

®  DPAacHo3HaBaTh JABIKEHHE OOBEKTOB B OKPYKAIOIIEM MHPE;
Hcropusi MaTeMaTHKH

e OnwuceBaTh OTIENbHBIC BBIIAIOIIUECS PE3YJIbTAThl, MOJYYCHHBIE B XOJE PA3BUTHUSA
MaTEMaTHKHU KaK HAayKH;

®  3HATh IPUMEPHI MATEMATUUYECKUX OTKPBITUI U UX aBTOPOB, B CBSI3U C OTEUECTBEHHOMN
Y BCEMHPHOM UCTOPHUEH;

®  0CO3HAaBaTh POJIb MAaTEMATUKU B pa3BuTUHU Poccun u mupa;
MeTtoabl MATEMATHKU

e BriOupare noaXomsmuii M3y4EHHBIM METOJ MJIsi PEUICHUHM HW3YYEHHBIX THUIIOB
MaTeMaTUYECKUX 3a7ad;

e [IpuBoauTh mpUMEPBl MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B  OKPY’KarOLIEH
JNENCTBUTENBHOCTH U IPOU3BEICHUSAX UCKYCCTBA.

BbINyCKHUK MOJTYYHT BO3MOKHOCTH HAYYHTHCS B 7KJIacce s o0ecrnedeHHus: BO3MOKHOCTH
YCHELIHOT0 MPOI0/KeH!sI 00pa30BaHus HA 6230BOM H YIJIy0JIEHHOM YPOBHSIX

DJiIeMEeHThI TEOPUH MHOKECTB U MATEMATHYECKOM JIOTHKH

e Onepuposamv” nonamusmu: onpeoenenue, meopemd, akcuoma,

®  onepupoéamv  NOHAMUSAMU:  BbICKA3BIGAHUE,  UCMUHHOCHb U JIOHCHOCHIDb
BbICKA3BIBAHUS, OMPUYAHUE BbICKA3BIGAHUL, ONEPpaAyuU HAO BbICKA3LIGAHUAMU: U, UIU, He,
VCII0BHblE BbICKA3LIBANUS (UMIIUKAYUL);

®  Ccmpoums 8blCKA3bIBGAHUS, OMPUYAHUSL BLICKA3LIBAHUIL.

B noBceqHeBHOI KU3HM M NIPH H3yYE€HUH APYTUX MPeIMETOB:

®  CMpoUmb YenouKy YMO3AKI0UeHULl Ha OCHO8e UCNONIb308AHUSL NPABUTL IOCUKU,
Yucaa

o Onepuposams NOHAMUAMU: MHONCECMBO HAMYPATbHBIX YUCET, MHONCECHBO YelblX
yucen, MHONCECMBO PAYUOHALLHBIX YUCEN, 2eOMempUieckds UHmMepnpemayus HamypaibHbiXx,
YenvlX, PAYUOHAILHBIX, YUCE]L,

®  NOHUMAMb U OOBACHAMb CMBICT NO3UYUOHHOU 3ANUCU HAMYPATbHO20 YUCIA,

®  GLINONHAMb BLIYUCIEHUS, 8 MOM YUCTe C UCNOIb30BAHUEM NPUEMOE DAYUOHATLHBIX
BbIYUCTICHULL,

®  YNOpsA0OHUBAMb YUCIA, 3aNUCAHHbBIE 8 8UOe OOLIKHOBEHHOU U 0eCAMUYHOU OpoOuU,

o  naxooume HO/[ u HOK uucen u ucnoiv308ams ux npu peueHuu 3a0au.

B noBceqHeBHOI KU3HM M IPH H3yYE€HHUH APYTUX MPeIMETOB:

®  npumeHAMb NPAGULA NPUOTUNCEHHBIX BbIYUUCTEHUU NpU peulenul NpaKmuyecKux
3a0a4 u peweHuy 3a0a4 Opy2ux yueOHvlX npeomemos;

®  BLINOIHAMbL CPABHEHUE pe3YIbMamos GbIYUCIEHUL NPpU peueHul NpaKmudeckKux
3a0au, 8 MoOM Yucjie NPUOTUNCEHHBIX BbIUUCTEHU;

®  cocmaegniamb U OYEHUBAMb HUCLOBblE BbIPANCEHUS NPU PeUeHUU NPAKMULECKUX
3a0ay u 3a0a4 u3 Opy2ux yueOHvlx npeomMemos;

4 3)_IGCL " fajie€ — 3HaTh OIPEACIICHUEC NTOHATUSA, YMETb MOACHATDH €ro CMbICJI, YMETh UCIIOJIb30BATh TOHATUC

1 €TO CBOWCTBA MPH MTPOBEACHUH PACCY)KICHHH, TOKAa3aTeIbCTB, PEIICHUH 3a1a4.
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®  3anuUcvIBamv U OKPY2IAMb YUCTIO08ble 3HAUCHUS PEANbHbIX GEIUYUH C UCNOIb308AHUEM
DA3HBIX CUCTEM UMepPEHUs]
ToxnecTBeHHBbIE IPe0OpPa30BaAHUA

e Onepuposamv NoHAMUAMU CIMENEHU C HAMYPATbHbIM NOKA3amenem

®  GLINOIHAMb NPeodPA306aHUsl UYENbIX BbIPAdCEeHULL: Oelicmeus ¢ O0O0HOYIeHAMU
(cnooicenue, 8vluUmMaHUe, YMHOMNCEHUE), Oelcmeus ¢ MHO20UIeHaAMU (ClodceHue, 8bldumanue,
VMHOOICEHUe);

®  GLINOJIHAMb PA3NI0NCEHUE MHO20UNIeHO08 HA MHOMCUMENU OOHUM U3 CHOCODO08:
8blHeCceHUe 3a CKOOKY, 2PYNNUPOBKA, UCNOIb308AHUE POPMYI COKPAUIEHHO20 YMHONCEHUS,

®  gwidenAmyb K8AOpam CyMMbl U pAZHOCIU OOHOUTIEHO8,

®  BBLINOIHAMb NPEOOPAZOBAHUSL BLIPANCEHULL, COOEPHCAUYUX MOOYTb.

B noBceHeBHO¥ KU3HM ¥ TIPU U3YYEHHHU APYTUX MPEIMETOB:

®  GLINONHAML NPeodpPA308aHUs ANleOPAUYECKUX BbIPANMCEHUL NPU peueHuu 3a0ay
Opyeux yueOHviX npeomemos
YpaBHeHUs1 1 HEPABEHCTBA

e  Onepuposamv NOHAMUAMU: YpABHEHUE, KOpeHb  YPAGHEHUs, pPABHOCUTbHbIE
VpasHenusl

®  pewams NUHEliHble YPABHEHUs U YPAGHEHUS, C800UMble K JUHEUHbIM C NOMOWbIO
MO2HCOECMBEHHBIX NPe0OPA308AHULL,

®  pewams NUHElHble YPAGHEHUs C NaAPaAMEeMpPamu,

®  pewambs HeCl0HCHbLE CUCEMbL TUHEIHbIX YPAGHEHUU C NaApaAMempamu,

®  pewamb HEeCl0HCHbLE YPAGHEHUS 8 YEbIX YUCTAX.

B noBceHeBHO KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

® cocmaeiamv U pewlamv JUHElHble YPAGHeHUs, YPABHeHUs, K HUM C800aujuecs,
cucmembl TUHEUHbIX YPAGHEHUL NPU peuleHuu 3a0ay Opyeux y4eonvix npeomemos,

®  GLINOIHAMb OYEHKY NpaABOOn0000Us pe3yibmamos, NOLYYAeMblX HpuU peuleHuu
JIUHEUHbIX YPAGHEHULl U CUCTeM JIUHEUHbIX YPAGHEHULl Npu peueHuu 3a0ad Opy2ux y4eOHbIX
npeomemos;

® gulOUpamb coomeemcmeyioujue yYpasHeHUus Ul Uux cucmemsl, OJisi COCMABIEHUS
Mamemamuyeckol Mooenu 3a0aHHOU PedibHOU CUMYayuu Uil RPUKIAOHOU 3a0ayi;

®  yMemb UHMEPNPemuposams NOJYYEeHHbI NPU peuleHUuUu YPAGHeHUs UTU CUCTIEeMbl
pe3yabmam 6 KOHmeKcme 3a0anHOU PeanbHol CUMyayuu Uiy NPUKIaoOHoU 3a0a4u
DOyHKIUH

®  cmpoumbs epaguKu TUHeNHOL, K8AOpamuuHou GyHKyull, QyHKyuu euoa ;

®  COCMaBnAmb YPAGHEHUs. NPIMOU NO 3A0AHHBIM YCIOGUAM. NPOXOOswell uepe3 06e
MOUKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXOOsiyell uepe3 OAHHVI0O MOYKY U NAPALIeNbHOU
OaHHOU NPAMOU;

B noBceaHeBHOI KU3HM ¥ IPH U3Y4YEHUH APYTUX MPeAMETOB:

®  ULIIOCMPUPOBAMb C NOMOWDBIO 2PADUKA PEATIbHYI0 3A8UCUMOCTb UIU NPOYECC NO UX
XapakxmepucmuKam,

®  UCNONB308aMb CEOUCMBA U 2PAPUK KEAOPAMUYHOU (YYHKYUU NPU PeuleHUul 3a0ay u3
Opyaux yueOHbvlX npeomemos
TexkcToBbIe 321244

e Pewamb npocmeie U CIOJNCHblE 3A0AYU PA3HBIX MUNOS, 4 MAKHCe 3a0ayu
NOBbIULEHHOU MPYOHOCMIU,

®  UCNONL308aMb PA3Hble KpAMKUe 3anUcl KaKk MoOelu mMeKCmo8 CLONCHbIX 3a0ay OJisl
HOCMPOeHUs NOUCKOBOU CXeMbl U peuleHUs 3a0ay,

®  paziuyamev MoOelb MeKCcma U MoOelb peueHus 3a0aqu, KOHCMpPYupoeams K 0OHOL
MOOenu peuteHus HeCI0HCHOU 3a0ayll pasHble MOOeIU MeKCma 3a0ayi;
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®  3HamMb U NPUMEHAmMb 004 Cnocodba Noucka pewienuss 3a0ad (om mpebo8aHus K
VCI08UIO U OM YCILO8USL K MPebOosanuio);

®  M00enUposamv paccyicoeHus npu NOUCKe peueHus 3a0ay ¢ NOMowbo 2pagp-cxemol,

®  8blOeNAMb IMANBL PeUleHUsl 3a0adU U COOePACAHUE KAACO020 IMANnd;

®  yuemb 8bIOUPAMb ONMUMATLHBIL MEmOoO peuleHus 3a0a4u U 0CO3HABAMb 8blOOP
Memooa, paccmMampugams pa3iuyHvle Memoobl, HAXOO0UMb pa3Hble peuleHuss 3a0auu, eciu
B03MOIHCHO,

®  QHANU3UPOBAMb 3AMPYOHEHUS NPU PeUleHUU 3a0ay;

®  GLINOJIHAMb PA3IUYHBIE NPEOOPA308AHUSL NPEOIONCEHHOU 3a0ayu, KOHCMPYUpPosams
HO8ble 3a0a4u U3 OAHHOU, 8 MOM Yucie oOpamHule;

®  UHMEPNPemMuUpo8ams  SLIMUCIUMENIbHBIE Pe3VIbmamvl 6 3a0aye, UCCIe008anb
NOJYYeHHOe peuleHue 3a0a4u,

®  QHANUBUPOBAMb  BCEBO3MOJICHBIE CUMYAYUU  B3AUMHO20 PACNONIONCEHUS  O8YX
00beKmMOo8 U UMEHeHUe UX XAPAKmMepucmuKk npu COBMECMHOM OBUNCEHUU (CKOPOCMb, 8pemsl,
paccmosiHue) npu peutenuu 3a0ay Ha O8UdlCeHUue 08YX 00beKmMO8 KAK 6 OOHOM, MaK U 8
NPOMUBONOJIONCHBIX HANPAGLEHUSIX,

®  UCCe008amb 8CEBO3MONICHBLE CUMYAYUU NPU PeUleHUlU 3a0a4 Ha 08UdCeHUe NO peKe,
paccmampusams pasHvle CUCMeMbl OMCUEma,

®  pewams pasHOoOPa3Hble 3A0aUU «HA YACTIUY,

® pewamvs U 000CHOBLIBAMb C60€ peuieHue 3a0ay (8bl0eNsAMb MAMEMaAMu4ecKyo
OCHOBY) HA HAXOXNCOEHUE YACMU YUCAA U YUCIA NO €20 YACU HA OCHO8E KOHKPEMHO20 CMbICIA
opodu;

®  0Co3HaABamv U OOBLACHAMb UOCHMUYHOCTb 3A0aY PA3HBIX MUNOS, CEA3bIEAIOUIUX MPU
senuyunbl (Ha pabomy, HA NOKYAKU, HA OBUJICEHUE). 8blOENAMb IMU GEIUYUHBL U OMHOULEHUS
MedNcOy HUMU, NPUMEHSMb UX NpU peueHuu 3a0ay, KOHCMpYyuposams coOCmeHHble 3a0ay
VKA3AHHBIX MUNOS,

®  g1A0enmb OCHOBHLIMU MEMOOAMU PeUeHUs 3a0ad HA CMeCU, CHAABbL, KOHYEHMPAayuu,

®  pewams 3a0a4u HA NPOYEHMbL, 8 MOM YUC]Ie, CLONCHbLE NPOYEHMbL ¢ 0OO0CHOBAHUEM,
UCNONL3YSA pasHble CNOCOObL;

®  pewams jo2udecKue 3a0aiu PasHbIMU CHOCODAMU, 8 MOM YUCTe, ¢ 08YMsL OIOKAMU U
¢ mpems O10KamMu OAHHBIX C NOMOWbIO MAOIUY,

* pewams 3a0auu NO KOMOUHAMOPUKE U Meopulu GeposimHOCmell HA OCHOBe
UCNONb308AHUS U3YHUEHHBIX MEMOO08 U 0OOCHOBLLBAMb PEUEHUE,

B noBceHeBHOI )KM3HU M NIPU U3YYEHHH IPYTUX MPEAMETOB:

®  gwIdeNAMb NpU PeeHuUu 3a0ay XapakmepucmuKku paccmMampueaemol 6 3aoaue
cumyayuu, OmauyHbvle OMm peabHblX (me, Om KOMOpPbIX aOCmMpasUpoBaIucy), KOHCMpPYUuposanms
HO8ble CUmMyayuu ¢ Y4émom IMux Xapakmepucmuk, 6 YACMHOCMU, NPU peueHuu 3a0ay Ha
KOHYEeHmpayuu, y4umsléams ni0MHOCMb GeUjecmad;

®  pewams U KOHCMPYUPOBAMb 3a0A4U HA OCHOBE PACCMOMPEHUS PEAIbHbIX CUMYAYU,
8 KOMopuvLx He mpedyemcsi MOYHbLL 8bIYUCTUMETbHBIU Pe3YIbMam,

®  pewams 3a0auu HA OBUICEHUE NO PeKe, PACCMAMPUBAS PA3HbLE CUCTEMbl OMCcHemd
CTaTuCcTHKA U TeOPHs BEPOSITHOCTEH

o  Onepuposamv nouwsmusimu: cmoabuamvle U Kpyeogvle Ouaepammvl, mabauysl
OaHHbIX, CpeOHee apugmemuieckoe, MeOUuand, Hauboavuiee U HauMeHbulee 3HA4eHUs. 8bl00PKU,
Pasmax 8blO0PKU, OUCNePCUsL U CIMAHOAPMHOe OMKIOHEHUE, CAVHAUHASI USMEHYUBOCb,

® uzglekamv UHGOpMaAyulo, NPeoCMAsieHHYr0 8 madIuyax, Ha OUaApaAMMAax,
epaguxkax;

® cocmaenamv madauYybl, CMPOUms OUAPAMMbL U SPAPUKU HA OCHOBE OAHHBLX,

B noBceHeBHOI )KM3HU M NIPU U3YYEHHH IPYTUX MPEAMETOB:
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®  u3BIEKamo, uHmepnpemuposams u npeobpazoevieamy ungopmayuro,
NPeOCMAsieHHylo 8 MmadIuyax, Ha Oudepammax, 2pa@ukax, Ompajicarwyro Ceoucmed u
Xapakxmepucmuxu peaibHbiX NPoYecco8 U A61eHUll;

® onpedensimv CMAMUCMUYECKUE XAPAKMEPUCIMUKU — 8bIOOPOK N0 Mabauyam,
ouazpammam, epapuram, GbINOIHAMb CPAGHEHUE 8 3ABUCUMOCIIU OM Yelu PeuleHUs 3a0ayu;
I'eomeTpuyeckue Gpurypsbl

o  Onepuposams NOHAMUAMU 2EOMEMPUYECKUX Pueyp;

®  u3gIeKAMb,  UHMEPNPemuposams U  Npeobpasoevieamv — uHpopmayuro o0
2eomempuieckux ueypax, npeocmasienHyo Ha 4epmeicax,

®  npumeHAmb 2eomempuueckue (axkmol O peuleHus 3a0ay, 6 MOM YUCIe,
NPeOnonazaruux HecCKOJIbKO Wa208 peueHus;

*  Jopmyruposamv 6 NPOCMEUUUX CLYYAAX CBOUCMBA U NPUSHAKU (ueyp,

®  00KA3bIBAMb 2eOMempudecKue YmeepiucOeHus

®  grademv CMaHOAPMHOU Kiaccugpuxayuell nI1oOCKuUx ueyp (mpeyeoibHuKos)

B noBceHeBHOI KU3HM U TIPH U3YYEHHH APYTUX MPEIMETOB:

®  UCNOTL306AMb  CEOUCMBA  2eOMEMPUYECKUX  Queyp  0asi  peuwleHus  3a0ay
NPAKMUYECKo20 Xapakmepa u 3a0ay U3 CMeHCHbIX OUCYUNTUH
OTHomIeHUst

o  Onepuposamv NOHAMUAMU: PABEHCMBO (pueyp, pasHvle Gueypvl, pPAGEHCMEO
MpeyeoNbHUKO8, NAPALIEIbHOCMb NPSIMbIX, NEPNEHOUKYISPHOCMb NPIMbIX, Velbl MeAHCOY
NPAMbIMU, NEPREHOUKYIAD, HAKIOHHASA, NPOEKYUsL

B noBceaHeBHOI )KM3HU M IPU U3YYE€HHH IPYTUX MPEAMETOB:

®  UCNONL308aMb OMHOWEHUSL OJIsl PEUeHUsl 3a0al, BO3HUKAIOWUX 8 PealbHOU HCUZHU
HN3mepenusi 1 BLIYUCIEHUS

o Onepuposamv npedcmasieHUsIMU 0 OUHe, NIOWAOU KAK 6eTUUUHAMU.

o hopmynuposams 3a0auu HA GbIYUCTEHUE ONUH, NIOWAOEL U PeUaAmb UX.

B noBceHeBHO KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  1POBOOUMb GBIMUCIECHUSL HA MECTIHOCMU,

®  npumensmb QOpPMYIbl NPU BLIYUCTICHUSX 6 CMEICHbIX Y4eOHbIX npeomMemax, 6
OKpydHcaroujeli OeticmeumenbHOCmu
I'eomeTpuuyeckre MOCTPOEHU

o [3006padicamv  ceomempuyeckue @Queypbl N0 MEKCMOBOMY U  CUMBOIbHOMY
ONUCAHUIO;

®  CB0DOOHO ONEPUPOBAMb YEPMENHCHBIMU UHCINPYMEHMAMU 8 HECILONCHBIX CVUASX,

®  GLINOAHAMbL NOCMPOEHUS MPEYONbHUKOS, NPUMEHAMb  OMOelbHble Memoobl
NOCMPOEHUL YUPKYIeM U JTUHEUKOU U NPO8oOUMb npocmeuuiue UCCie008aHUs YUCIA peueHUll,

®  uz0Opadicamv mMunosvle MNIOCKUe @ueypvl U 0OvbeMHble mend ¢ NOMOWDBHO
NPOCMeUuux KOMNbIOMepHbIX UHCIPYMEHMO.

B noBceaHeBHO KU3HM ¥ NIPU U3YYEHHHU APYTUX NMPEIMETOB:

®  GLINOAHAMbL NpOCMeluue NOCMPOCHUs HA MeCMHOCMU, HeoOXo0umMble 6 PedalbHOLll
JHCU3HU,

®  OYeHUBAMb PA3MeEPbL PEANibHbIX 00BEKMOG OKPYHCAIOUe20 Mupa
HcTopust MaTeMaTUKHU

®  Xapaxmepuzoeamv 6K1A0 BbLOAIOWUXCA MAMEMAMUKOE 8 PA3BUMUE MAMEMAMUKY U
UHBIX HAYYHBIX obnacmell;

®  NOHUMAMb POab Mamemamuxy ¢ pazsumuu Poccuu
MeTtoabl MAaTEMATHKH

o JVicnonv3ys u3yueHHvle Memoobl, NpPOoBOOUMb  OOKA3AMENbCMEO,  GbINOJHAMb
onpogepoicerue;

®  Buibupambs uzyueHHvle Memoovl U UX KOMOUHayuu OJis peueHuss Mamemamuyeckux
3a0au;
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®  UCNONL306AMb MamemMamuieckue 3HAHUs Oaid ONUCAHUA 3AKOHOMEPHOCmeU 8
OKpydHcaroujeti 0eticmeumenbHOCmuy U NPOU38e0eHUs X UCKYCCMEd;

®  npumenams  npocmeriuiue  HPOSPAMMHbIE  CpeOCmed U INeKMPOHHO-
KOMMYHUKAYUOHHbBLE CUCEMbL NPU PeULeHUU MAMEMAMUYecKux 3a0ady.

BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCS B 7 Kjacce sl yCIEeIIHOr0 MPoa0JIKeHUs
o0pa3oBaHusi Ha yIiIy0J1éHHOM YPOBHe

DJieMeHThI TEOPUHM MHOKECTB U MATEMATHYECKO JIOTHKH

e  CBOOGOIHO ONEPUPOBATEH® TIOHATHEM: TPUHAIEKHOCT
Yucaa

e  (CB00OOAHO OMEPUPOBATH MOHIATUIMU: HATYPAILHOE YUCIIO, MHOXKECTBO HATypalbHBIX
YHCeN, IIeJI0C YMCIIO, MHOXKECTBO IIENBIX YHCEN, OOBIKHOBEHHAs NPOOb, JNECATUYHAS JPOOH,
CMEIIaHHOE YHCII0, TEOMETPUYECKass HHTEPIPETALHs HATYPAIbHBIX, IIEJIBIX YHCET;

® T[IOHMMaTh W OOBICHATH PA3HUILy MEXIYy MO3UIMOHHOW M HEMO3UIIMOHHOU
CHCTeMaMU 3aITMCH YHCEIT,

®  [EPEeBOJUTH YHCIIA U3 OJHON CUCTEMBI 3alUCH (CUCTEMBI CUHCIICHUS) B IPYTYIO;

® JI0OKa3bIBaTh W HCIOJb30BaTh MPHU3HAKU JeIUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11
CYMMBI U TIPOU3BEICHUS] YNCET TIPU BBHIOTHEHUH BBIUUCICHUN U PEIICHUH 337124,

®  YIOPSAOYMBATH YMCIA, 3aHUCAHHBIE B BUJIE OOBIKHOBEHHOM U JIECATUYHOM JIpoodH,

e naxomuth HOJ[ m HOK uuncen pa3HbIMM croco0amMu W HCIOJIB30BaTh HMX IpHU
pEIICHUY 3a]1a4;

B noBceHeBHOI KU3HU U IPH U3YYEHUU APYTUX NPeIMETOB:

®  BBIOJHATH U OOBSICHITH PE3YNIbTaThl CPABHEHHUsI PE3YyIbTaTOB BBIYMCICHUN NpU
pEIlIeHUH MPAKTHUYECKUX 3aad, B TOM YHCIlie TPUOIMKEHHBIX BBIUMCICHUM, UCTIONB3YS pa3HbIe
CIOCOObI CpaBHEHUI;

®  3aIUCHIBaTh, CPAaBHUBATH, OKPYIUIATH YUCIOBBIC JIaHHBIE pPEAJbHBIX BEIUYHH C
MCIIOJIb30BAaHUEM Pa3HBIX CHCTEM U3MEPEHUS;

®  COCTaBJISITh Y OLIEHUBATh PA3HBIMU CIIOCOOAMU YMCIIOBBIE BBIPAYKEHUS TIPHU PEIICHUH
MPaKTUYECKHX 3aJ1a4 ¥ 3374 U3 APYTUX y4eOHBIX MPEIMETOB
ToxnecTBeHHBIEC IPE0OPa30BAHUA

®  ONepupoBaTh TOHATHSIMU «OJHOUJIEH», «MHOTOWICH», «MHOTOUYIEH C OIHOU
MEPEeMEHHOI», «MHOTOWIEH C HECKOJBKHUMH TMEePEMEHHBIMUY», KOI(PPUIIMEHTH MHOTOUJICHA,
«CTaHJAPTHAs 3alUCh MHOTOWIEHA», CTENIEHb OJIHOWICHA U MHOT'OUJIEHA;

®  BBHINOJHATH PA3J0KEHHE MHOTOUYJICHOB HAa MHOXHUTEIM Pa3HbIMU CIIOCOOaMHU, C
MCIIOJIb30BaHNEM KOMOUHAIIMHN pa3IuYHbIX IPUEMOB;

® CBOOOJHO OMEPUPOBATH MOHATHUSMU «TOXJIECTBO», TOXKIECTBO HA MHOMKECTBEY,
«TOXECTBEHHOE ITPeoOpa3zoBaHUey;

B noBceHeBHOM KU3HM U IPH M3YYEHHUH JAPYTUX NMPeIMETOB:

®  BBINOJHATH MPEOOpPa30oBaHUs U JIEUCTBUS C OYKBEHHBIMU BBIPQKCHUSIMU, YUCIOBHIC
KO2(PHUITMEHTHI KOTOPBIX 3aMMMCAHBI B CTAHJAPTHOM BH/IC;
YpaBHeHUs M HEPABEHCTBA

e (CB0o0OOIHO OMEPUPOBATH MOHATUSIMH: YPAaBHEHHE, PABHOCUIILHBIC YPABHEHUS

B noBceHeBHOI KU3HU U P U3YYEHUU APYTUX NMPeIMETOB:

5 3)_IGCL 1 fajie€ — 3HaTh OIPEACIICHUE TOHATUSA, 3HATh U YMETh 1OKAa3bIBATh CBOIiCcTBa (HpI/ISHaKI/I, €CJIM OHHU

GCTI)) TMOHATHSA, XapaKTCPHU30BATh CBA3U C APYT'UMHU HOHATUAMU, IPEACTABIIASA OJHO NOHATUC KAK YaCTh LECJIOCTHOT'O
KOMIIJICKCa, UCIIOJIB30BATh ITOHATUC U €TO CBOIicTBa IIpyu MPpOBCACHUA paccymeHm‘/i, J0Ka3aTeJIbCTB, pCIICHUN
3aaad.
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®  COCTaBJISATH U PElIaTh YPaBHEHUS, UX CHCTEMBI IPU PEUICHUH 3a/1a4 IPYTUX YUeOHBIX
MPEIMETOB;

®  BBIIOJHATH OICHKY IMPaBIONOAOOMS PE3ylIbTaTOB, TMOIYyYaeMbIX MpPH PEIICHUU
pa3IMYHBIX ypaBHEHUH, WX CHCTEM MPHU PEIICHUU 3a7a4 APYTUX YICOHBIX IPEIMETOB

® COCTaBJNSATh M pelIaTh ypaBHEHHUS C MapaMeTpaMy IpHU PEIIeHUU 3a1ad JAPYTux
y4eOHBIX PEIMETOB;

®  COCTaBJISATH YpaBHEHHE WM UX CUCTEMY, OIHCHIBAIONINE PEaTbHYI0 CUTYAIUIO WU
MPHUKIAIHYIO 33/1a9y, HHTEPIPETUPOBATH TOTYyYCHHBIC PE3YyIbTAThI
DOyHKIUHA

e (CB00OAHO oOmepUPOBATH TMOHSATUSMHU: TpadUK 3aBUCUMOCTH, HE SBISIOMIEHCS
dynxumei,

e  CcTpouTh rpaduku PyHKIUN: THHEHHOM,

e B noBcegHeBHOM XWU3HW N NPU U3YHEHWUU APYFUX NPEAMETOB:

®  KOHCTPYHUPOBATbH U UCCIIEOBATh (PYHKIIMU, COOTBETCTBYIOIINE PEeaTbHBIM MIpoLieccaM
U SIBJICHUSIM, UHTEPIPETUPOBATH MOJyYEHHBIE PE3yJIbTaThl B COOTBETCTBUU CO cCHEHUPUKON
HCCJICTyeMOTO TIPOIIecca UITU SIBJICHHUS,

®  HCNOJNB30BaTh IpaUKU 3aBUCUMOCTEN JJIsi UCCIEAOBAHUS PEalbHBIX MPOIECCOB U
SIBJICHUIA;

®  KOHCTPYHMPOBATh W MCCICAOBATh (YHKIUU TPH PEHICHUH 3a7ad JPYTHX YIeOHBIX
MPEeIMETOB, HUHTEPIPETUPOBATH MOJIyYEHHBbIE PE3yJIbTaThl B COOTBETCTBUU CO CIEHU(DUKON
yueOHOro npeaMera
CTaTuCTHKA ¥ TeOpHs BEPOSATHOCTEH mocJie 3a1a4

e  (CB00OAHO ONEPUPOBATH MOHATUSAMU: CTOJIOUATHIE U KPYTOBbIE AUArPAMMBbI, TAOIHIIBI
JAHHBIX, CpeHee apupMETHIeCKOe, Merana, HanOoJIbIllee U HAMMCHBIIICE 3HAUYCHUSI BBIOOPKH,
pa3Max BBIOOPKH, AUCTIEPCHS] U CTAHAAPTHOE OTKIOHEHHE, Cy4YaiiHast U3MEHUNBOCTD;

e  BEIOMpaTh HanboJee ynoOHkIH criocol npeacTaBiIeHus HHPOPMAIINH, aJIeKBaTHBIN €€
CBOMCTBAM M IIEJISIM aHaJIN3a;

®  BBIYHCIATH YHCIOBBIEC XaPaKTEPUCTUKH BBIOOPKU;

B noBceaHeBHO KU3HM U NIPH U3YYEHHHU APYTUX NMPEIMETOB:

® MPEJCTaBIAThL HH(MOPMAIMIO O pEATBHBIX TNPOIECcax H SBICHUSX CIOCOOOM,
aJICKBATHBIM €€ CBOMCTBAM U IEJIH UCCIICIOBAHUS;

® aHaNM3UPOBAaTh M CpPaBHUBATh CTAaTHUCTHYECKHE XapaKTEPUCTUKH BBIOOPOK,
MOJyUYEHHBIX B TMPOLIECCE pEUICHHs TMPUKIATHONW 3aJauyd, W3YYEHHS PEalbHOTO SBICHUS,
pENICHUS 3a/1a9¥ U3 IPYTUX YUCOHBIX MPEAMETOB;

®  OICHUBATh BEPOSTHOCTH PEATHHBIX COOBITUI U SIBJICHUN B PA3IMYHBIX CHUTYAIIHIX
TexcToBbBIE 3a1a4H

e PemaTh mMpoCThIe W CIIOXKHBIC 33Jla4M, a TaKXKE 3a/a4dl MOBBIIICHHOW TPYIHOCTH U
BBIJICTISITh X MAaTEMAaTUYECKYIO OCHOBY;

®  pacrmo3HaBaTh Pa3HbBIC BUJIBI M TUITHI 33/1a4;

®  WHCIOJIB30BATh Pa3HBIC KPATKHUE 3aITUCH KaK MOJICITN TEKCTOB CIIOKHBIX 33J1a4 M 3a/1a4
MOBBIINICHHON CIIO)KHOCTH JUIsI TTOCTPOCHHS TOWCKOBOW CXEMBI M PEIICHUs 3a7ad, BBIOMPATH
ONTUMAJIFHYIO JUISl pacCMaTPHUBAaEMOil B 33/1aue CUTYaI[MU MOJIENb TEKCTa 3aauu;

®  pasnuYaTh MOJENb TEKCTa W MOJCNb PEIICHUs 3aJa4d, KOHCTPYHPOBATh K OJHOMN
MOJICJTH PEIICHUS CJIOKHBIX 3a71a9 Pa3HbIe MOJICITH TEKCTA 3aJ1a4H,

®  3HATh M MPUMEHSATH TPU CIIOCOOA MOUCKA pelieHus 3a71a4 (0T TpeOOBaHUS K YCIOBHUIO
U OT yCTIOBHS K TPeOOBaHUIO, KOMOMHUPOBAHHBIN);

®  MOJCIIMPOBATH PACCYXICHHUS ITPH IMOMCKE PEIICHHS 3a/1a4 C IIOMOIIBIO Tpad-CXEMBI;

®  BBIJCIATH dTANbl PEHICHUS 331a9U U COACPKAHKE KaK/IOT0 dTara;

® yMeTh BbIOMpaTh ONTHMATBHBIA METOJ pEIICHHS 3aJadyd W OCO3HABAaTh BBIOOP
METOJIa, paccMaTpUBaTh pAa3IMYHbIE METOJbl, HAXOJIUTh pa3HbIC pEIIeHHs 3aJauyd, €CIU
BO3MOXKHO;
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®  AHANU3MPOBATh 3aTPYJHEHUS IIPU PELLIECHUU 3a4a4;

®  BBHINOJHATH PA3JIMYHbIE NMPEOOpa3oBaHMs NMPEITIOKEHHOW 3a/aud, KOHCTPYHUpPOBATh
HOBBI€ 33J1a41 U3 JaHHOMW, B TOM YHCJIe OOpaTHBIE;

®  UHTEpPIPETUPOBATH BBIYMCIUTENbHBIE PE3yJAbTaThl B  3aJade, HCCIEN0BATh
IIOJIyUEHHOE PEILIEHUE 3aauu;

® U3MEHATh YyCJOBHE 3a/Jad (KOJIMYECTBEHHbIE MM KadyeCTBEHHbIC JaHHBIE),
UCCIIeI0BaTh N3MEHEHHOE NTPe0Opa30BaHHOE;

®  AHAJIM3HUPOBATh BCEBO3MOKHBIE CUTYAIIMH B3aUMHOTO PACIIONIOKEHHS IBYX OOBEKTOB
U U3MEHEHHE UX XApaKTEPUCTUK NP COBMECTHOM JIBJKEHUHU (CKOPOCTb, BPEMS, PacCTOSHUE)
IpU pelIeHue 3aJay Ha JBUKEHHE JIBYyX OOBEKTOB KAaK B OJHOM, TaK U B IPOTHUBOIIOJIOKHBIX
HaIPaBJICHUSAX, KOHCTPYUPOBATh HOBBIE CUTYallUH HA OCHOBE M3MEHEHMs YCIOBUU 3a/a4yd Mpu
JIBYDKEHUH 110 PEKeE;

®  1CCIEI0BaTh BCEBO3MOXKHBIE CUTYAllMH NP PEIIEHUU 33]a4 Ha JBUIKEHHE 110 PEKE,
paccMaTpuBaTh pa3HbIE CUCTEMBI OTCUETA;

e  pewaTh pa3sHOOOPA3HbIE 3a/1a41 «HA YaCTH»;

e pemarbh 1 0OOCHOBBIBATH CBOE PEIICHHE 3a/1a4 (BBIICIATH MATEMAaTHUYECKYIO OCHOBY)
Ha HaXO0>KJIEHUE YaCTH YMCIIa U YHUCIIA 110 €r0 YaCTU Ha OCHOBE KOHKPETHOT'O CMBbICIIa ApoOu;

e  OOBACHATH MJECHTUYHOCTH 33734 Pa3HbIX TUIIOB, CBA3BIBAIOIIMX TPU BEIMUYUHBI (Ha
paboTy, Ha MOKYNKH, HAa JBU)KEHHUE). BBIIEIATH 3T BEIMYMHBI U OTHOLICHUS MEXAYy HHMH,
IPUMEHSTH UX NPU PELICHUH 3a/1a4, KOHCTPYUPOBAaTh COOCTBEHHBIE 33/1a4 YKAa3aHHbBIX TUIIOB;

®  BJAJCTh OCHOBHBIMH METOJIaMH pEILEHHs 3a]lad Ha CMECH, CIUIaBbl, KOHIIEHTPALUH,
UCIOJIb30BaTh UX B HOBBIX CUTYAIUSIX [0 OTHOIIEHHIO K U3YYE€HHBIM B Ipoliecce 00ydeHus;

e  pemiath 3a/a4d Ha IPOLEHTHI, B TOM YHUCIIE, CIOXKHBIE IIPOLIEHTHl C 0OOCHOBAHUEM,
UCIIOJIB3YsI pa3HBIE CIIOCOOBI;

B noBcegHeBHOI )KM3HM M NIPU U3YYEeHHH APYTHX NPEAMETOB:

® KOHCTPYHMPOBAaTh HOBBIE JJIs JIaHHOM 3a/JauM 3aJayHble CUTyallUM C Y4ETOM
peaIbHBIX XapaKTEPUCTUK, B YACTHOCTH, IPHU PELIEHMM 33Ja4 HAa KOHLEHTPALUH, YYUTHIBATh
IUIOTHOCTh BEILECTBA; pelllaTh U KOHCTPYUPOBATh 337auyd Ha OCHOBE PACCMOTPEHMSI peaslbHbIX
CUTyallui, B KOTOPBIX HE TPeOyeTCsl TOUHBIA BHIUUCIUTENbHBIN PE3yIbTaT;

e  pemiarth 3a/1a4M Ha JBUKECHHE 10 PEKE, pACCMaTpUBasl pa3HbIE CUCTEMBI OTCUETA;

® KOHCTPYHMpOBaTh  3aJayHble  CUTyallUd,  NOpUOIMKEHHBIE K  pealbHON
JNEUCTBUTEILHOCTH
I'eomerpuyeckue Gpurypsl

e (CBo0OOAHO oOmMEpUPOBATH TI'E€OMETPUUECKUMHU TOHSATHSMU NpPU pEHIeHUH 3anad |
IIPOBEJCHNHN MAaTEMaTHYECKUX PACCYKICHUM;

®  CaMOCTOSITENBHO (POPMYJIMPOBATh OINPEAEIICHUS] T€OMETPUYECKUX (PUTYD, BBIABUTaTh
TUIOTE3bl O HOBBIX CBOMCTBaX M INpH3HAKaX IeOMETpUYECKHX (UTyp M OOOCHOBBIBATH WU
onpoBepraTh MX, 0000IIaTh WM KOHKPETU3HPOBATh PE3ylbTaTbl Ha HOBBIE KJACChl (uryp,
IPOBOJUTH B HECIIOKHBIX CIYy4asx KIacCUPHUKAIMIO (GUTYp MO pa3IUYHBIM OCHOBAHHSIM;

®  JCCIIEIOBAaTh YEPTEKHU, BKJIFOYAst KOMOHMHAIUU ¢uryp, W3BJIEKATH,
MHTEPIPETUPOBATH U MIPE0OPa30BbIBaTh NHPOPMAIUIO, TIPECTABICHHYIO Ha YepTexkax;

e pemarh 3aJa4d I€OMETPUYECKOrO COJEp)KaHUs, B TOM YHUCIIE B CUTyalHUsAX, KOrja
QITOPUTM pEIIEHUS HE CJelyeT SIBHO M3 YCJOBHSA, BBIIOJHATH HEOOXOIUMBIE UIS pPELICHUs
3aJa4M JIOTIOJHUTENbHbIE TMOCTPOEHUS, HCCIEA0BATh BO3MOXKHOCTH TNPUMEHEHHUS TEOpEM U
bopMmyn Ui peleHus 3aay;

e  (opmynHpoBaTh U TOKA3bIBaTh T€OMETPUUECKUE YTBEPKICHUS.

B noBceaHeBHO KU3HM U NIPU U3YUYEHHHU APYTUX NPeIMETOB:

®  COCTaBJIATH C MCIIOJIb30BAaHHEM CBOMCTB I'€OMETPUUECKUX (UTYyp MaTeMaTHYeCKHe
MOJIETN JJIsl pelIeHUs] 3ajJad MPaKTUYECKOro XapakTepa U 3aJady U3 CMEKHBIX TUCIHUIUIMH,
MCCJIEI0BATh MTOJIyYEHHBIE MOJEIIN U UHTEPIIPETUPOBATH PE3YIIbTAT
OTHowmeHust
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e Branerb MOHATHEM OTHOIICHUS KaK METaIllpeIMETHBIM;

e  CBOOOJHO OMEPUPOBATH MOHATHUSIMU: PABEHCTBO (PUTYp, paBHBIC (DUTYPHI, PABEHCTBO
TPEYrOJIbHUKOB, MapauieIbHOCTh MPSAMBIX, NEPHEHIUKYISIPHOCTh TMPSAMBIX, YIJIBI MEXIY
OPSAMBIMH, TIEPICHIUKYIISP, HAKIOHHAS, TPOCKIIHS.

B noBceHeBHOI KU3HM U IPU U3Y4YEeHUHU APYTUX NMPeIMeTOB:

®  UCNOJNB30BaTh OTHOMICHUS JJIsl TMOCTPOSHHS M MCCIEIOBAHUA MaTeMaTHUYECKUX
Mo/iesieil 00bEKTOB peallbHOM KU3HH
H3mepeHusi 1 BbIYHMCIeHHUSA

e  (CB0OOIHO ONEPUPOBATH MOHATUAMU JJIMHA, IUIONIA(b, BEIMYUHA yIiIa
I'eoMeTpuyecKkHe MOCTPOEHUS

e OmepupoBaTh NOHATHEM HaOOpa DSJIEMEHTOB, OMNPEICNAIOIIUX T€OMETPUUYECKYIO
burypy,

e  BJIaACTh HAOOPOM METOJOB MTOCTPOSHHUM IUPKYIIEM U TMHEUKOMH;

®  TIPOBOJUTH AHAJIU3 U PEAIM30BBIBATH 3TAIBI PELICHNUS 3a7a4 Ha IOCTPOCHHUE.

B noBceaHeBHOI KU3HM U NIPU U3YUYEHHHU APYTUX NMPeIMETOB:

®  BBINOJIHATH IOCTPOCHUS HA MECTHOCTH;

®  OILIGHUBATH pa3Mephl PeaJbHBIX 00BEKTOB OKPYKAIOIIETO MUPa
Hcropus MmaTteMaTHKH

e [loHuMaTh MaTeMaTUKy KaK CTPOrO OpraHM30BaHHYIO CHCTEMY HAy4YHBIX 3HAHUH, B
YACTHOCTH BIIQJIETh MPEACTABICHUSIMU OO0 aKCHOMATHYECKOM TIOCTPOSCHUU TE€OMETPUU U
NEPBUYHBIMH MIPEJICTABICHUSIMHA O HEEBKIIMIOBBIX T€OMETPHSIX;

® paccMaTpuBaTh MaTEeMaTHUKy B KOHTEKCTE HCTOPUM pA3BUTUSA LUBUIM3ALUU U
HCTOPUU Pa3BUTHSI HAYKH, IOHUMATh POJIb MaTeMaTHKHU B pa3BUTHH Poccuu
MeToabl MaTeMaTHKH

e Biagetsr 3HAaHUSAMU O pa3IUYHBIX METOAAaX OOOCHOBAaHUS M  OIMPOBEPIKEHUS
MaTeMaTHUYECKUX YTBEPKJIECHUN 1 CaMOCTOSTEIbHO IPUMEHSATD UX;

® BJAJETh HABBIKAMHU aHAIM3a YCJOBUS 33Ja4d W OMNPEACTCHUS IMOAXOJSIIUX JUIs
pelIeHus 3aa4 U3y4eHHbIX METO/I0OB WJIM X KOMOWHAIIHIA;

®  XapakTepu3OoBaTh IPOU3BEICHHUA HCKyCCTBA C  Y4€TOM  MATEeMaTHYECKUX
3aKOHOMEPHOCTE B  TPHUPOJE, HCIOIB30BaTh MaTeMaTHYECKHE 3aKOHOMEPHOCTH B
CaMOCTOSITEIbHOM TBOPYECTBE.

BoinyckHuk HayuuTcs B 8 kiiacce (17151 HCIOJIL30BAHMS B IIOBCEAHEBHOM KU3HHU U
o0ecrevyeHUsi BO3MOKHOCTH YCIICIIHOTO NPOAO0JIKeHUs1 00pa30BaHusi Ha 6230BOM ypOBHe)

DJIeMeHTbI TeOPMU MHOKECTB 1 MATEeMAaTHYeCKOI JIOTUKH

e  OmepupoBaTh Ha 6a30BOM ypOBHE® TMOHATHAME: MHOXECTBO, 3JIEMEHT MHOKECTBA,
MOJIMHO>KECTBO, MPUHAJIEKHOCTB;

®  33/1aBaTh MHOKECTBA IIEPEYUCIIEHUEM HX JIEMEHTOB;

® HAXOJUTh NepeceueHue, 00beTUHEHNE, TOIMHOKECTBO B MPOCTEHIINX CUTYAIHX;
B noBceHeBHOM KU3HHM M TIPH M3YYCHHH APYTUX NPEIMETOB:

®  HCNOJNb30BaTh Ipaduyeckoe MpeACcTaBICHUE MHOXKECTB IS ONMUCAHUS PeaTbHBIX
MIPOLIECCOB U SIBJICHUH, IPH PEHICHUHN 3a]1a4 IPYTHX y4EOHBIX MMPEIMETOB

Yuciaa

6 3)_IGCL " Jajie€ — paclo3HaBaTb KOHKPCTHLIC IIPHUMCEPhI 06IIII/IX MOHSITUH I10 XapaKTCpHbIM IIpU3HAKaM,

BBINOJIHATH J€HCTBUS B COOTBETCTBUU C ONPEAEICHUEM U MIPOCTEHIINMH CBOIICTBaMU MOHITUIN, KOHKPETU3UPOBATh
prMepaMH OOIITHE MOHATHS.
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e OmnepupoBatb Ha 0a30BOM YpOBHE TOHSATHSAMH: HPPALMOHATBHOE YHCIO,
apuMeTUUECKHI KBaJIpaTHBIN KOPEHb;

®  OLCHMBATh 3HAYEHUE KBAJIPaTHOI'O KOPHSI U3 MOJIOXKUTEIBHOTO LIE€JI0T0 YUCIIA;

®  pacrno3HaBaTh pAalMOHAJIbHBIE U UPPALMOHAIbHBIE YNCIIA;
B noBceHeBHOM KU3HM M TIPH U3Y4YECHHH APYTUX NMPeJIMETOB:

®  OLCHUBATh PE3YJIbTAThI BBIYMCICHUI IIPU PEIICHUU IIPAKTUYECKUX 3a/1a4;

®  BBIIOJHATH CPABHEHHUE YHCEI B PEAJIbHBIX CUTYALMSX;

®  COCTaBJIATH YHCJIOBBIC BBIPAXKCHUS IPU PELICHUM IPAKTUYECKHX 3alady U 3a7ad U3
JpYruX y4eOHbIX IPEAMETOB
ToxnecTBeHHBbIE IPe0OpPa3oBaAHUA

e BpInonHATE HecnoXHBbIE NPeoOpa3oBaHUs AJS BBIYMCICHHS 3HAYEHUI UYMCIIOBBIX
BBIPAXEHUH, COIEPIKALUX CTEIIEHU C LIETIbIM OTPULATENbHBIM [10KA3aTeIEM;

®  BBINOJHATH HECJOXHbIE MIPeoOpa3oBaHUs JAPOOHO-PALMOHANBHBIX BBIPAXKEHUH U
BBIPAXCHUM C KBaJIpaTHBIMU KOPHSMH.
B noBceHeBHOM KU3HM M TIPM M3Y4YECHHH APYTUX NPeJIMETOB:

e IIOHUMAaThb CMBICJI 3aIIMCH YHCJIA B CTAHJAPTHOM BUJE;

e  OIepupoBaTh Ha 6A30BOM YPOBHE MOHITHUEM «CTAHIAPTHAS 3aMIUCh YUCIIA»
YpaBHeHUs] M HEPABEHCTBA

e OmnepupoBath Ha 0a30BOM YPOBHE MOHSATHSMH: UYMCIOBOE HEPaBEHCTBO,
HEPAaBEHCTBO, PEIIEHNE HEPABEHCTBA;

®  [POBEPATH CIPABEAIUBOCTD YUCIOBBIX PABEHCTB U HEPABEHCTB;

e pemiarh KBaJpaTHbIE YPAaBHEHUS M HEPABEHCTBA; HECJOXKHBIE YpPAaBHEHUSA U
HEPAaBEHCTBA, CBOJAIIMECS KBAIPATHBIM;

®  peuaTh CUCTEMBI HECIIOKHBIX JIMHEHHBIX HEPAaBEHCTB;

®  [IPOBEPATSH, ABISAETCS JIU JAHHOE YUCIIO PELICHHEM HEPaBEHCTBA,

e  pelaTh KBaJpaTHbIE ypaBHEHUs 10 (GopMysie KOpHEH KBaJApaTHOIO YpaBHEHUS;

e  1300pa)kaTh pelIeHUs] HEPABEHCTB U UX CUCTEM Ha YMCIIOBOH MPsIMOM.
DOyHKIUHA

®  TIPOBEPATH, SIBIISCTCS JIU JaHHBIA Tpaduk rpadukoM 3agaHHoi GyHKIHMH (0OpaTHOIM
IPONOPLUOHAILHOCTH);
B noBcetHeBHOM KU3HM M TIPH M3YYCHHH APYTUX NPEIMETOB:

®  CNOJB30BaTh I'paMKU peabHbIX IPOIECCOB U 3aBUCUMOCTEN ISl OTIPEACTICHUS UX
CBOWCTB (HauOoOJIbIIME M HAUMEHbIIME 3HAYEHUs, MPOMEXKYTKH BO3pAacCTaHHUs U YObIBaHMA,
00J1aCTH MOJIOKUTETBHBIX U OTPULIATENIbHBIX 3HAUEHUH U T.11.);
CraTHCTHKA H TeOpHs BePOSITHOCTEH MOCTABUTH MOCJE TEKCTOBBIX 3a/1a4, KaK ¢
coJep KaHUM.

e  lIMeTh pencTaBIeHUE O CTATUCTUYECKUX XapaKTEPUCTHKAX;
B noBceHeBHOM KU3HHM M TIPH M3YYCHHH APYTUX NPEIMETOB:

® CpaBHUBaThb OCHOBHbBIE CTaTUCTHUYECKHE XaPAaKTEPUCTUKH, MOJYyYEHHBIE B IMPOLIECCE
pelIeHys PUKIaHOM 3a/1a4u, U3yUEHHs pealbHOIO SBJICHUS,

®  OIICHUBATh BEPOATHOCTh PEAIbHBIX COOBITUI U SIBICHUH B HECIIOKHBIX CUTYaIHIX
I'eomerpuyeckue Gpurypsl
HN3mepenus u BbIYMCICHUS

e npumeHsATh Teopemy Iludaropa, 6a30Bble TPUTOHOMETPUUECKHUE COOTHOLICHHUS JUIS
BBIUNCJIEHMS UIMH, PACCTOSIHUH, IIJIOIIAAEH B IPOCTENIINX CIIydasix.

B noBceaHeBHO KU3HM U NIPU U3YUYEHHHU APYTUX NPeIMETOB:

®  BBIYMCIATH PACCTOSIHMSI Ha MECTHOCTHM B CTAaHAAPTHBIX CHUTyalUsX, IUIOIIAAU B
IPOCTEUIINX CIyYasx, IPUMEHATh GOPMYIIbI B IPOCTEHUIIINX CUTYaLUsAX B TOBCETHEBHOM KU3HU
I'eomeTpuuyeckue npeodpasoBaHus

e  Crpouts purypy, CHMMETPHUUHYIO JAaHHOH (PUType OTHOCUTEIBHO OCH U TOUKH.

B noBcenHeBHOM KU3HHM M IPH M3YYECHHHU APYTUX NPEIMETOB:
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®  pacro3HaBaTh JBIKEHUE OOBEKTOB B OKPYKAIOIIEM MHUPE;
®  pacrno3HaBaThb CHMMETPHUUYHBIE (PUTYPHI B OKPYXKAIOLIEM MUPE

BbINyCKHHUK MOJYYHT BO3MOKHOCTh HAYYUThCS B 8 Kiacce /191 o0ecnevyeHust
BO3MOKHOCTH YCHEIIHOT0 MPOI0JKeHUsI 00pa30BaHus HA 0230BOM U YIJIY0J1€HHOM
YPOBHSX

DJIEeMEHTBI TEOPHH MHOKECTB H MATEeMAaTHY€eCKOH JIOTHKH

e Onepuposamv’ NOHAMUAMU. MHONHCECME0, XAPAKMEPUCTIUKY MHONCECIEA, INEMEHNM
MHOJICECMBA, — Nycmoe,  KOHeuHoe U  OeCKOHeYHOe  MHONCECMBO,  NOOMHOMCECMEBO,
NPUHAONIEHCHOCDb, BKIIOYUEHUE, PABEHCIBO MHONCECMS;

®  U300padicamev MHONCECMBA U OMHOUEHUE MHONCECIE C NOMOWBIO KPY208 Jiliepa;

® onpedenamv  NPUHAONEHCHOCMb  DJIeMEeHmMda  MHONMCeCmsy,  O00beOUHEeHUr U
nepeceueHu0 MHOJICecms;

®  HaxoOoumv nepeceueHusi, 00veOUHeHUs NOOMHONCECMBA 8 NPOCIENUUX CUMYAYUSX,

®  3a0aeamb MHONCECMBO C NOMOWDIO NEPEHUCTeHUs. IIeMEHMO8, CILOBECHO20
onucanus;

B noBceaHeBHOI KU3HM U NIPU U3Y4YEHUHU APYTUX NMPeEAMETOB:

®  UCNONL308AMb  MHOJMCECMEA, ONEPaAyUU ¢ MHONCECMeamMu, ux 2epaguueckoe
npeocmasienue 0 ONUCAHUS PealbHbIX NPOYECcos8 U A61eHUl
Yuciaa

o  Onepuposamb NOHAMUAMU. UPPAYUOHANILHOE HUCTO, KBAOPAMHbBIL  KOPEHb,
MHOXMCECMBO  OeliCMBUMENbHbIX YUCEN, 2eOMEeMPUYEcKds UHmepnpemayus payuoHaIbHbIX,
OelicmeumenbHblxX Yucei,

®  GLINONHAMb OKPY2NleHUE PAYUOHATLHBIX YUCET C 3A0AHHOU MOYHOCMbIO,

®  CpasHusamv payuUoHAIbHbIE U UPPAYUOHATbHBIE YUCTA,

®  npedcmasiAmb payuoHAIbHOE YUCIO 8 8Ude 0eCAmMUUHOU 0poou
ToxnecTBeHHBbIE IPe0OPa30BAHUA

e Onepuposamv NOHAMUAMU CIMENEHU C YelblM OMPUYAMETbHIM NOKA3AmMeneM;

®  pPACKNaovbleamb HA MHOMCUMENU KEAOPAMHYIL MPEXUTIEH,

®  GLINOIHAMb NPeodPA308AHUS  BbIPAINCEHUL, COOEPHCAUUX CMENneHU C YeablMU
ompuyamenbHolMU  NOKA3AMENAMU, Nepexooums Om 3anucu 6 6ude CmeneHu ¢ yYeavlm
ompuyamenbHblM NOKA3amenem K 3anucu 8 uoe opoou;

®  GLINOIHAMb NPeodpPa3’06aHusi OPOOHO-PAYUOHANILHLIX BbIPANCEHULL: COKpaujeHue
Opobetl, npusedeHue aneebpauieckux opoobetl Kk 00wemy 3HaMeHamenio, CloHCeHUe, YMHONCEHUE,
Oellenue ancedopaudeckux opobell, 8038edeHue aneedpauyeckol Opoou 8 HAMypPAaIbHYIO U Yelyio
ompuyamenbHyo Cmenenb,

®  GLINOIHAMb NPEoOPA30BAHUS BLIPANCEHUL, COOEPAHCAUUX K8AOPAMHbIE KOPHU,

®  guloenAmb K8AOpAm CyMMbl UIU PAZHOCIU O8VUIIEHA 8 BbIPANCEHUSAX, COOEPHCAUIUX
K8aOpammubvle KOPHU,

B noBceaHeBHOIi )KM3HU M PU U3YYE€HHUH IPYTHX MPEAMETOB:

®  BLINOAHAMb NPEOOPA30BANU U OCUCMBUSA C YUCIAMU, 3ANUCAHHBIMU 8 CMAHOAPMHOM
suoe;
YpaBHeHUsI M HEpaBEHCTBA

e  Onepuposamv NOHAMUAMU. HEPABEHCMBO, peuleHue HepageHcmed, 001acmo
onpeoeneHus ypasHeHus (HepaseHcmea, cucmemsl YpasHe Ul Uy HepaseHcms),

7 3)_IGCL " JaJjie€ — 3HaTh OIPEACIICHUEC NOHATHUSA, YMETh MOACHATH €ro CMbICJI, YMETb UCII0JIb30BaTh MMOHATHUEC

1 €TO CBOWCTBA NIPH MIPOBEACHUH PACCYKACHUH, TOKAa3aTeIbCTB, PEIICHUH 3a1ad.
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® pewamb KEAOpaAmMuvle YPAGHEHUS U YPAGHEHUs, CB00UMble K KBAOPAMHBbIM C
HOMOWBIO MOACOECMBEHHBIX NPeodPA308aAHULL
®  peuwamsb OpOOHO-TUHEUHbLE YPABHEHUS,

pewams npocmetiuiue UppayuoOHaibHble YPasHe s 8U0a , ;
peuams YpasHeHUs CHOCOOOM PA3N0ACEHUA HA MHOMCUMENU U 3aMeHbl NePeMEeHHOU,
peuiams JUHeliHble HepaseHCmed ¢ Napamempamis;
peuams HeCl0J4CHble K8AOpamHble YPAGHEHUs ¢ NapamempoM;

B noBceaHeBHOI KM3HM U NIPU U3YyYEeHUH APYTUX NPeIMeTOB:

® cocmaeiame U pewams KeaopamHvle VPAGHEeHUs, YPAGHEeHUs, K HUM C80OAuuecs,
cucmembl, HePaABeHCMs NPU peueHUulU 3a0ay Opy2ux y4eOHvIX npeomemos;

®  GBLINOIHAMb OYEHKY Npasoono0odUs pe3yibmamos, Noayuaemvlx Npu peuleHuu
K8AOPAMHBIX VPABGHEHULl U CUCTNEeM VPAGHEeHULl U HepageHCms Npu peuleHuu 3a0ay Opyaux
VUEOHbIX NPeOMemos,

®  gvIOUpPamMb COOMEeMCmeEyIowue HepaseHCcmea Uil Ux CUCmembl, O COCMAGNEHUs.
Mamemamuyeckol Mooeiu 3a0aHHOl PeailbHOU CUmyayuu uid NPUKIaoHoU 3a0aqu;

®  yMemb UHMeEPNPemuposams NOLYYEeHHbIU NPU peleHUl, HepaseHCMea Uil CUCeMbl
pe3yibmam 6 KOHmeKcne 3a0aHHOU PeanlbHOl CUMYayuu Uiy NPUKIaoHou 3a0a4u
DOyHKIUUHA

e  Onepuposamv NOHAMUAMU: DYHKYUOHANbHASL 3A8UCUMOCMb, (DYHKYUSA, 2pagux
@yHKyuU, cnocobvl 3a0anus QyHKYUU, apeymeHm u 3navenue Qyukyuu, oonacmes onpeoenerus u
MHOJCECMB0  3HAYEHUNl  (YHKYUU, HYIU  @QYHKYUU, HPOMENCYMKU 3HAKONOCHOSHCMEA,
MOHOMOHHOCMb PYHKYUU,

® cmpoums 2epaguKku KeaopamuyHou QYHKYul, 06pamHol NponoOpYUOHAIbHOCMU,

_3f
@yHKkyuu suoa: , , y= X, :
® Ha npumepe KEAOPAMUYHOU (DYHKYUU, UCNOIL308AMb NPeobpa308anus epagpura

Gynryuu Y=F(X) o nocmpoenus epagpuxos ynkyuii ;

® uccnedosamsv hyHKYUIO no eé€ epaguxy;

®  HAXOOUMb MHOJNCECMBO 3HAYEHUL, HYAU, NPOMENCYMKU 3HAKONOCMOSIHCMEA,
MOHOMOHHOCMU KEAOPAMUYHOU (DYHKYULU.
TexcToBbIe 321241

®  peuwams HeC0NCHbLE 3a0aUU NO MAMEMAMUYECKOl CIMamucmuKe;

®  061a0emb OCHOBHBIMU MEMOOAMU PEeULeHUs. CIOJICEMHbIX 3a0ay. apu@memuyecKkul,
aneebpaudeckull, nepebop 8apuanmos, 2eoMempudeckull, 2paguueckuil, NPUMeHsIMb UX 8 HOBbIX
N0 CPABHEHUIO C U3YYEHHBIMU CUMYAYUSIX.
CTraTucTHKA U TeOpHUs BEPOATHOCTEH

®  npUMEHIMb NPABUILO NPOU3BEOEHUS NPU PEUEHUU KOMOUHAMOPHBIX 3a0al,;

®  npeocmasnams UHGOPMAYUo ¢ NOMOwbIO Kpyeos Jiliepa,

® pewamsb 3a0auu HA BbIYUCTIEHUE GEPOSIMHOCMU C NOOCYEMOM KOJIUYeCmed
8apUAHMOB C NOMOUbIO KOMOUHATNOPUKU.

B noBceaHeBHOIi )KM3HU M PU U3YYE€HHH IPYTHX MPEAMETOB:

®  OyeHuBamv 8ePOAMHOCHb PEANbHLIX COOLIMULL U ABTEHUL.
I'eomerpnueckue Gpurypsl

o Onepuposams NOHAMUAMU 2EOMEMPUYECKUX Pueyp;

®  grademv CMAHOAPMHOU Kldccugurayueli n10CKux Gueyp (1emvipéxyeoibHuKos).
OTHowIeHNs

e  Onepuposamv nouamusmu: nooooue gueyp, nooobHvie ¢ueypsbl, NOOOOHbBIE
mpey2obHUKU,
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®  npumenamv meopemy Paneca u meopemy 0 NPONOPYUOHANLHLIX OMPE3KAX Npu
peuieHuu 3a0a4,

®  Xapakmepuzo8amv 63AUMHOE PACNONOJNCEHUe NPAMOU U  OKPYICHOCMU, O8YX
OKpYIHCHOCMEU.
M3mMepeHusi H BbIYUCTEHUS

o [Ipumename meopemy Ilughacopa, ¢opmynvl niowaou, 006véma npu peuieHuu
MHO20WA208bIX 3A0aY, 6 KOMOPbIX He 6ce OaHHble NpedCmasieHbl 5A6HO, a mpebylom
BbIYUCTICHULL, ONepUposams 0oJiee WUPOKUM KOIUYECMBOM (hOpMYL OAUHbL, NI0WAOU, 00béMa,
BLIYUCTAMD  XAPAKMEPUCMUKYU  KOMOUHayuil @ueyp (OKpyslcHocmell U MHO20Y20lbHUKOS)
BLIYUCTIAMb PACCMOAHUSL MENHCOY PUeypamu, NPUMeHsms mpueoHoOMempuyeckue Gopmynsl 0is
8bIUUCTICHULL 8 DOee CLONCHBIX CVUAAX, NPOBOOUMb BbIUUCIEHUS HA OCHO8E PABHOBETUKOCU U
PABHOCOCMABNIEHHOCMUL,
IIpeoOpa3oBanus

e  Onepuposamv nouamuem OBUdCEHU U NpeodPaA308anusi noooodus, 61adenv
npuémamu noCmpoerust pueyp ¢ UCHOAb308AHUEM OBUNCEHUL U NPeoOpa3’08anuil. no0oous,
NPUMEHAMb NOJIYYEeHHble 3HAHUSA U ONbIM NOCMPOEHUU 8 CMENCHbIX NpeoMemax U 8 pedybHbiX
CUMYAYUsX OKpYHcaouje2o mupa,

e cmpoums ¢huecypy, nOO0OHYIO OAHHOU, NOIBL30BAMbCSA CEOUCMBAMU NOO0OUS OIS
000CHOB8aHUS CBOUCME ucyp;

®  NPUMEHAMb CEOUCMEA OBUINCEHUNl Ol NPOBeOeHUss NpoCmeuuux 060CHOBAHUL
ceoticma guzyp.

B noBceHeBHO KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  NpUMEHAMb CBOUCMBA OBUIICEHUL U NPUMEHAMb Nododue 01 NOCMPOeHUll U
8bIYUCTEHUU

BbINMyCKHHK MOJTYYHT BO3MOKHOCTH HAYYUTHCA B 8 Kiacce JUIsl yCNEIHOTO MPOI0JIKEHUS
o0pa3oBaHus Ha yIiIy0J1éHHOM YpOBHe

DJieMeHThI TEOPUHM MHOKECTB M MATEMATHY€CKOM JIOTHKH

L] CBO60)1H0 Ol'IepI/IpOBaTI)8 NOHATUAMHU: MHOXCECTBO, XapaKTepI/ICTI/IKI/I MHOXECTBA,
DIIEMEHT MHOXXECTBA, IIyCTO€, KOHEYHOE U OECKOHEUYHOE MHOXECTBO, IOAMHOMXECTBO,
MIPUHAJICKHOCTh, BKJIFOUEHHUE, PABEHCTBO MHOXKECTB, CIIOCOOBI 3a/1aHHE MHOKECTBA;

®  33/1aBaTh MHOXKECTBA Pa3HBIMU CIIOCOOAMH;

B noBceaHeBHOM KU3HU M NIPU M3YYECHUM APYIrHX NpPeIMeTOB:

® CTpOI/ITI) paccymneﬂm Ha OCHOBEC UCITOJIB30BAHUS HpaBI/IJ'I JIOTHUKH,

® HUCITIOJIB30BAThH MHOXECTBaA, onepaupm C MHOXECTBaAMHU, nux rpa(bnquKoe
MIPEACTABIICHUE JUISl OIMCAHUS PEAIBHBIX MPOLECCOB M SIBICHUW, IPU PEIICHUM 3a1ad JPYTHUX
yueOHBIX MPEIMETOB
Yucaa

e (CBo0OOmHO omepupoBaTh TMOHATHSIMH:  PAIlMOHATBHOE  YHUCIO, MHOXECTBO
PAalMOHAIBHBIX YHUCEJ, UPPALMOHAIBHOE YMCIIO, KOPEHb CTENEHU N, JNEUCTBUTEIBHOE YUCIIO,
MHO>XKECTBO HeﬁCTBHTeHBHBIX YHCCII, FGOMeTpI/IquKaSI I/IHTepHpeTaHI/IH CJIBIX, paI_[I/IOHaJ'H)HI)IX,
JEUCTBUTEILHBIX UMCEI;

L] BBIITOJIHATH OprFJIeHI/Ie paI_[I/IOHaJ'II)HI)IX nu I/IppaHI/IOHaJ'IBHI)IX qucesl C Sa)IaHHOfI
TOYHOCTBIO;

8 3)_IGCL 1 fajie€ — 3HaTh OIPEACIICHUE TOHATUSA, 3HATh U YMETh 1OKAa3bIBATh CBOIiCcTBa (HpI/ISHaKI/I, €CJIM OHHU

GCTI)) TNOHATHSA, XapaKTECPHU30BATh CBA3U C APYT'UMHU HOHATUAMU, NPEACTABIIAA OAHO MMOHATHUE KaK 4aCThb HEJIOCTHOI'O
KOMIIJICKCa, UCIIOJIb30BATh ITOHATUC U €TI0 CBoOIicTBa Ipy NMMpOBEACHUN paccyxcz[eHI/Iﬁ, JA0Ka3aTeJIbCTB, pCIICHUN
3aaad.
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®  CpaBHUBAThH JICWCTBUTENBHBIC YHCIIA PA3HBIMH CIIOCO0AMU;

®  yHOPSAOYMBATH YHMCIIA, C UCIOJIB30BaHUEM apU(METHUYECKOr0 KBaIPATHOTO KOpHS,
KOpHEH CTeneHu O0obIe 2;

® BBINIOJNHATH  BBIYWCICHUS W  NPEOOpa3OBaHUS  BBIPAKCHHHA,  COACPKAIIUX
JIEMCTBUTEIIbHBIC YHCIIA, B TOM YHCIIE KOPHU HATYpaIbHBIX CTEIECHEH.
ToxnecTBeHHbIE TPe0OpPa30BaHUS

e (CB00OAHO OMEPUPOBATH OHATUSIMHU CTETICHH C IEJIBIM B IPOOHBIM MTOKA3aTEIIeM;

®  BBHIIOJHATH JIOKA3aTEJIbCTBO CBOWCTB CTENEHH C LEAbIMU H  JAPOOHBIMHU
MOKa3aTeIsIMHU;

e cBOOOJHO BIAJAETh IpPHUEMaMU MPeoOpa3oBaHMs LENBIX U IPOOHO-PAIMOHANBHBIX
BBIPAXKEHUI;

®  UCHOJB30BaTh TeopeMy Buera m teopemy, oOpartHyro Teopeme Buera, s moucka
KOpHEH KBaJpaTHOro TpEXW/IEHA M JUIsl pelIeHUs 3a/lad, B TOM YHMCIIe 3a/1ay C IapamMeTpaMu Ha
OCHOBE KBaJIpaTHOI'O TPEXWIICHA;

®  BBINOJIHATH J€JIEHHE MHOTOWIEHA HA MHOTOWIEH C OCTaTKOM;

®  JI0Ka3bIBaTh CBOMCTBA KBaJIpaTHBIX KOPHEH U KOpPHEH cTeneHu N;

®  BBINOJHATH NMPEoOpPa30BaHMs BBIPAKEHUN, COIEPIKALIUX KBAJPaTHbIE KOPHU, KOPHU
CTereHH N,

®  BBHIIOJHATH pa3jUYHbIe MPEeoOpa3oBaHUsI BBIPAKEHUN, COACPKAUX MOMYJIIH.

(o) == () ==

B noBcenHeBHOM KM3HM M NIPH U3YYCHHHU APYTUX NPEIMETOB:

e  BBLIIOJHATH IPEOOpPa3OBaHUs pALMOHAIbHBIX BBIPAXKEHUN IPU PELIEHUH 3a/ady
JIPYTUX y4EOHBIX MPEIMETOB;

®  BBINOJHATH MPOBEPKY MPaBAONOA00Us (U3MYECKUX U XHUMHUYECKUX (opMyna Ha
OCHOBE CPaBHEHHUsI Pa3MEPHOCTEN U BAJIECHTHOCTEN
YpaBHeHusI 1 HePaBEeHCTBA

e (CB0OOOAHO omepUpOBaTh MOHATUSIMHU: HEPABEHCTBO, PAaBHOCWIIbHBIE HEPABEHCTBA,
YPaBHEHHUE, SIBIIIOLIEECS CIEICTBUEM [JPYrOro YPAaBHEHMsI, YPaBHEHMs, PaBHOCWIBHBIE Ha
MHO’KECTBE, pABHOCHJIbHbIE TPEOOPa30BaHMsI YpaBHEHMUI;

e pemiarh pasHbIE BUIBl YPAaBHEHWW M HEPABEHCTB M HUX CHCTEM, B TOM 4HCIIE
HEKOTOphIe ypaBHEeHUs 3 U 4 creneHei, IpoOHO-pallMoHaNIbHbIE U HPPALIMOHAIILHBIE,

e  3HaTh TeopeMy Buera U1 ypaBHEHMI CTENIEHU BBILIE BTOPOI;

® [IOHMMaTh CMBICI TEOPEM O PAaBHOCHUJIBHBIX M HEPABHOCHJIBHBIX MpeoOpa3oBaHHIX
YPaBHEHHH U yMETh UX JOKa3bIBaTh;

e pemarh anreOpanyecKkue ypaBHEHUS U HEPaBEHCTBA M MX CHUCTEMBI C MapamMeTpaMu
anredpandeckuM 1 rpauueckuM MeToaMu;

®  BJIAJETh PA3HBIMU METOAAMM JJOKA3aTEIbCTBA HEPABEHCTB;

®  peuarh ypaBHEHHUS B LIEJbIX YUCIAX;

® 1n300pakaTh MHOXKECTBA Ha IUIOCKOCTH, 33J]aBaéMble YpaBHEHUSIMHU, HEPABEHCTBAMHU
U UX CUCTEMaMH.

B noBcenHeBHOM KU3HHM M IPH M3YYCHHHU APYTUX NPEIMETOB:

® COCTaBJISATh W peUIaThb HEPABEHCTBA, MX CHUCTEMbI MpPH pEIICHWU 3aJad APYTUX
y4eOHBIX TPEIMETOB;

®  BBHINOJHATH OLEHKY MPaBJIONOA00UsS pPe3yibTaToB, MOJYYa€MbIX IpPU PpEIICHUU
pa3IMYHBIX HEPABEHCTB U X CHCTEM NPH PEIIeHUH 33a]a4 APYruX Y4eOHBIX PEIMETOB

® COCTaBJISITh U pellaTh HEPABEHCTBA C MapaMeTpaMu IpU PElIeHUHU 3ajad APYTUxX
y4eOHBIX TPEIMETOB;

®  COCTaBJISITh HEPABEHCTBO WJIM UX CHCTEMY, OIIMCBIBAIOIINE PEAIBHYIO CUTYALMIO WIIN
MPUKIAIHYIO 33/1a4y, UHTEPIPETUPOBATH MOIYyUEHHBIE PE3YIIbTATHI
DOyHKIUHA
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e (CB0OOOIHO OnepupOBaTh MOHATUSMH: 3aBUCUMOCTh, (DYHKIIMOHAJIbHAs 3aBUCUMOCTD,
3aBHCHMas U HE3aBHCHMas IMEepeMEHHble, (PYHKIIHs, CIOCOObl 3aaHus (PYHKIUU, apTyMEHT U
3HaYeHue (yHKIHHU, OOIACTh OMpPEeNCHIs] U MHOXKECTBO 3HAUYEHUS (YHKIMHU, HYJIU (YHKIIHH,
MPOMEXKYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTb (DYHKIIMM, HauOoJbllee U HaMMEHbIlee
3HaueHUs,

e crpoutTh rpadukud GYHKIMA: KBaAPAaTUYHOH, MPOOHO-IMHEHWHOW, CTETICHHOW IpH
pa3HbIX 3HAYCHUSIX MTOKA3aTelsl CTENEHH,

®  HCNOJIB30BaTh npeoldpazoBanus rpaguka GyHKIUU JUTSI TIOCTPOEHUS TpaduKOB

byHKIII ;

®  AHAJIM3MPOBAThH CBOMCTBA (DYHKIMIA U BUJ TpaduiKa B 3aBUCUMOCTH OT I1apaMeTpPOB;

B noBcegHeBHOIi :KM3HM M NPU U3YYeHHUH APYTHX NPeAMEeTOB:

®  KOHCTPYUPOBaThb U UCCIEN0BaTh (PYHKIMH, COOTBETCTBYIOILIUE PEAIbHBIM IIpOIieccaM
U SIBJIGHUSIM, MHTEPIPETHPOBATH IOJIYYEHHBIE PE3yJIbTaThl B COOTBETCTBHM CO CHELM(DUKOMN
HCCJIETyEMOT'0 TIpoLiecca UITU SIBJICHMUSI,

®  UCHOJb30BATh IpaUKHU 3aBUCUMOCTEH Ui MCCIEIOBAHUS PEAIbHBIX MPOLECCOB U
SIBIICHHI;

®  KOHCTPYUpPOBaTb M MCCIENOBaTh (PYHKUUHU IPU PELICHUH 3a/ad JAPYIHX y4eOHBIX
IPEIMETOB, HWHTEPIPETUPOBATh IOJYYEHHbIE PE3YylbTaThl B COOTBETCTBUHM CO CHELM(PHUKON
yueOHOro npeaMera
CraTucTuKa ¥ TeOpHUs BEPOATHOCTEH MocJjie 3a1a4

e CBOOOJHO oOmNEpUpPOBaTh MOHATUSAMU: CIy4YalHBIA OMNBIT, CIy4allHbIM BBIOOP,
UCIBITAaHUE, DJEMEHTApHOE CIy4yallHOEe COObITHE (MCXOJ), KIJIACCHYECKOE OIpE/elIeHne
BEPOSTHOCTH CIY4YalHOTO COOBITHS, ONEpaluy Haja CIy4alHbIMH COOBITUSIMH, OCHOBHBIE
KOMOWHATOPHBIE (HOPMYJIBI;

e CBOOOJHO ONEPUPOBATH MOHATUSAMM: CIY4YalHBIM OMNBIT, CIIy4alHBIH BBIOOD,
UCMBITAHHUE, JJEMEHTapHOe CcllyyailHoe coObITHE (MCXO0[), KJIacCHYEeCKOe OIpeAeeHHe
BEPOATHOCTH CIIy4allHOTO COOBITHSI, ONEpalUy HaJ CIy4alHbBIMH COOBITHSIMH, OCHOBHbBIE
KOMOWHATOPHBIE (hOPMYJIBI;

® 3HaTh TpPUMEpPHl CIyYalHBIX BEJIMYMH, W BBIYHUCIATH WX CTaTUCTHYECKHE
XapaKTePUCTHKH;

®  UCNOJIB30BaTh GOPMYJIbI KOMOMHATOPHKH MPH PEIICHMH KOMOMHATOPHBIX 33j1ay;

e pemaTh 3a/7a4d Ha BBIYMCICHHE BEPOATHOCTM B TOM YHCJIE C HCIOJIB30BaHUEM
dbopmy.

TexcroBble 3axaun

®  pelarh JIOTHYECKUE 33Jjaudl Pa3HBIMH CIIOCOOaMH, B TOM YHUCIIE, C ABYMS OJIOKaMH U
¢ TpeMs OJIOKaMU JIaHHBIX ¢ TOMOIIbIO TaOJIHII;

e pemarh 3aJayd 10 KOMOMHATOPHKE W TEOPUM BEPOSATHOCTEH Ha OCHOBE
UCIOJIb30BaHUS M3YYEHHBIX METOJIOB U 00OCHOBBIBATh PEILICHHE;

OTHowmeHust

e  CcBOOOJHO ONEPHUPOBATH MOHATHIMHU: NI0JJ00HME HUTYD, TOAOOHBIE (PUTYPBI, TO0OHBIE
TPEYroJIbHUKU;

®  HCIIOJIb30BATh CBOMCTBA MOJOOUS M paBEHCTBA (GUTYp MPH PELICHUU 3a/1a4.
N3mepennsi U BbIYHCIEHHS

e (CBOOOAHO OIEpPUPOBaTH MOHATHAMHU IUIOIIAAb, OOBEM, Kak BeIUYHMHAMH,
UCIOJIb30BaTh PABHOBEIMKOCTh M PAaBHOCOCTABJICHHOCTh MPU PEIIEHUH 33/1a4 Ha BBIYHMCIICHHUE,
CaMOCTOSITENIbHO TOJIy4yaTh U HCIOJb30BaTh (OPMYIbl AJs BBIYMCIEHUHN IUIomaaend Quryp,
CBOOOJTHO ONEPUPOBATh MIMPOKUM HAOOpPOM (POpMyJN Ha BBHIYMCICHUE MPH PELICHUU CIOXHBIX
3aJa4, B TOM YHWCJIE€ U 3a/lad Ha BBIYMCIEHHUE B KOMOMHALMAX OKPYKHOCTH U TPEYrOJbHHKA,
OKPY)KHOCTH M YEThIPEXYTOJIbHUKA,;
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IIpeoOpa3oBanus

e OmnepupoBaTb JABWKEHMAMH U MpeoOpa3oBaHUAMU KaK  MeTalpeIMEeTHBIMU
MIOHATUSIMUY,;

®  ONEpUpOBATH MOHATUEM JIBUKEHUSA U IpeoOpa3oBaHUs MOA00Ms JUisi 0OOCHOBaHUIA,
CcBOOOJHO BJIAJETh MPUEMaMM MOCTPOEHHsI (UIYp € MOMOLIbIO JBHXKEHUH U IpeoOpa3oBaHUs
noao0us, a TaKkke KOMOMHAIMAMU JIBUKCHUH, IBUKCHUHN U TPeoOpa3oBaHui;

® UCNONb30BaTh CBOMCTBAa JBMXKEHUH H  IpeoOpa3oBaHMN JUIsl  IPOBEICHHUS
000CHOBaHHUS U J10Ka3aTeIbCTBA YTBEP)KICHUH B TEOMETPUM U IPYTUX YUEOHBIX ITPEIMETaX;
I10JIb30BATHCS CBOMCTBAMM JIBUYKEHUI U TPe0Opa30BaHUi IPU PEILICHUH 3aay.

B noBcenHeBHOM KU3HHM M NIPH U3YYCHHHU APYTUX NPEIMETOB:

® [PUMEHSTh CBOMCTBAa JABMKEHUW M MPUMEHSATH MMOA00ME JUIsl TMOCTPOCHUU U
BBIYMCIICHUI

BrinyckHuk HayunTcs B 9 kiacce (1Sl MCIOJIb30BAHUS B MOBCEIHEBHOM KU3HU U
o0ecrneyeHusi BO3MOKHOCTH YCIIEIIHOTO MPOA0JIKeHsI 00pa30BaHusl HA 0a30BOM YPOBHeE)

ToxknecTBeHHBbIE IPe0OPa30BAHUA

e BrimonHATh HECHOXKHBIE MpeoOpa3oBaHUs Ui BBIYMCICHUS 3HAUEHUN YHCIOBBIX
BBIPDOKEHHM, COAEp)KALMX CTEINEHU C HaTypalbHBIM II0KAa3aTejleM, CTENEHU C LEJIbIM
OTPULATEIbHBIM IT0KA3aTENIEM;

e  BBINOJHATH HECIOXHBIE MPeoOpa3oBaHusl APOOHO-PAIIMOHANBHBIX BBIPAXKEHUN U
BBIPAXKEHUI C KBaJPaTHBIMH KOPHSIMH.
YpaBHeHUs1 1 HEPABEHCTBA

e OmnepupoBarh Ha 0a30BOM YPOBHE MOHSATUSMU: PEIICHUE ypaBHEHUs, HEPABEHCTBO,
pElIECHNE HEPABEHCTBA;

®  [IPOBEPATH CIPABEATUBOCTh YUCIOBBIX PABEHCTB U HEPABEHCTB;

e pelarh JIMHEMHBbIE M KBaJApPAaTHbIE YpPAaBHEHUS M HEPABEHCTBA; HECIIOKHBIC
YpaBHEHUS U HEPABEHCTBA, CBOSALINECS K TUHEWHBIM WM KBAaPaTHBIM;

e  u300paxxaTh pelIeHUsI HEPABEHCTB U UX CUCTEM Ha YHUCIIOBOM MPSIMOM.
DOyHKIUUHA

e 1o rpapuKy HAXOAUTh OOJACTh OMpeAeNeHUsl, MHOXXECTBO 3HAUCHUH, HYIU
GyHKIIMM, TMPOMEXKYTKH 3HAKOMOCTOSHCTBA, TIPOMEXKYTKM BO3pacTaHUs U  yObIBaHUS,
HauOoJIbIlIee U HAaUMEHbIIIee 3HaUYeHUS (PYHKITUH;

e omepupoBaTh Ha  0a30BOM  ypOBHE  TMOHATHUSAMHU:  IOCJIEJOBATEIHHOCTb,
apudmeTnyecKas mporpeccus, reoMeTpruiecKas mporpeccus;

e pemarh 3aJadyd Ha TMPOTPECCHU, B KOTOPHIX OTBET MOXET OBITh TOJYyYEH
HEIOCPEICTBEHHBIM MOCYETOM O3 TPUMEHEHUs POPMYIL.
I'eomerpuyeckue Gpurypsl
HN3mepeHus u BbIYMCIEHUS

e mpuMeHATh (GOpMyNbl MEpPUMETpa, IJIOMAAU U 00bEMA, IUIOMIATU TOBEPXHOCTHU
OT/IENTbHBIX MHOTOTPAHHUKOB MPY BBIYHCIICHUSIX, KOT/Ia BCE IAaHHBIE UMEIOTCS B YCIIOBUU;

® MpPUMEHATh 0a30Bble TPUTOHOMETPUUYECKHUE COOTHOIICHHUS NJSl BBIYMCICHUS [IHH,
PacCTOSHUH, TJIOIIAIEN B IPOCTENIINX CIydasX.

B noBceHeBHOI KU3HU U IPH U3YYEHUU APYTUX NMPeIMETOB:

®  BBINOJHATH IMPOCTEHIINE MOCTPOSHUS HAa MECTHOCTH, HEOOXOIHMMBIE B peallbHOMN
KU3HU
BexkTopbl M KOOPpAMHATHI HA MJIOCKOCTH

e omnepupoBaTb Ha 0a30BOM YpOBHE TMOHSATHUSMH BEKTOp, CyMMa BEKTOpPOB,
MIPOU3BE/ICHNE BEKTOpPA HA YHCIIO,KOOPAMHATHI Ha TNIOCKOCTH;
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® [IPUBOJMTH JOKA3aTEIbCTBA B TECOMETPUU;

e pemiath 3aJa4d HAa HAXOXJACHHE I€OMETPUUYECKHUX BEIMUYMH (AJMHA U PACCTOSHUE,
BEJIMYMHA YyTJIa, TUIOIIA/Ib) 0 00pa3laM WK alropuTMam;

e onpeneNniaTh NPHOMMHKEHHO KOOPIWHATHI TOYKM 1O €€ H300paKEeHUI0 Ha
KOOPAMHATHOW IUIOCKOCTH.

B noBceHeBHOM KU3HM U IPH M3YYEHHUH APYTUX NPeIMETOB:

®  HCIOJIb30BaTh BEKTOPBI JIJIs1 PELICHUS MPOCTEUIINX 3324 HA ONPEEICHUE CKOPOCTH
OTHOCUTEJILHOTO JIBUKEHHUS

BbINyCKHHUK MOJYYHT BO3MOKHOCTh HAYYUThCS B 9 Kiacce /191 o0ecnevyeHust
BO3MOKHOCTH YCHEIIHOT0 MPOI0JKeHUsI 00pa30BaHus HA 0230BOM U YIJIY0JI€HHOM
YPOBHSX

JJieMeHThI TEOPHMH MHOKECTB U MATEMATHY€CKOM JIOTHKH

®  onepupogamv  NOHAMUAMU.  BbICKA3bIBAHUE,  UCMUHHOCMbL U JIOHCHOCHIb
BbICKA3bIBAHUS, OMPUYAHUE BbICKAZLIBAHUL, ONepayuu Hao BblCKA3LIBAHUAMU. U, UIU, He,
YCI106HblE 6bICKA3bIBAHUA (umnﬂukauuu);

®  Ccmpoumbs 8bICKA3bIGAHUSL, OMPUYAHUS BbICKA3bIBAHULL.

B noBceHeBHOI KU3HU U IPH U3YYEHUU APYTUX NPeIMETOB:

[ ] cmpoumbv yenodxKu yMOI%lKJZlOlteHMIZ HA OCHOB€ UCNOJ1b306AHUA npaABUJI 10CUKU,
YpaBHeHus1 1 HepaBeHCTBA

®  pewamsb OPOOHO-TUHElHbLE YPABHEHUS,

®  pewams ypasHeHUs 8U0d ;

®  UCNONBL308aMb MEMOO UHMEPBANO8 Ol peueHUs Yeavlx U OpOOHO-PAYUOHATLHBIX
HepageHcma.

B noBceaHeBHO KU3HM U NIPH U3YYEHHHU APYTUX NMPEIMETOB:

®  yuMemb UHMEPNPemupo8amsv NOJLYYEHHbIU NPU peueHuUu YPasHeHUus, HepaeeHcmed
UU cucmembl pe3yibmam 6 KOHmeKcme 3a0aHHOU peanbHOt CUMYyayuu Uiy NPUKIaOHOU 3a0a4u
DOyHKIUH

e  Onepuposamv nousmusMu: 001ACMb OnpeodeleHUss U MHONCECMB0 3HAYEHUL
@yukyuu, HyaU @OYHKYUU, NPOMENCYMKU 3HAKONOCHMOSHCMBA, MOHOMOHHOCMb (DYHKYUlU,
YEMHOCb/HEYEMHOCMb PYHKYUU,

®  onepuposamv NOHAMUAMU: NOCIE008AMENbHOCb, APUPMEMUIUEcKas Nnpospeccus,
2eomempuieckas npoepeccusl;

®  pewams 3a0a4u HA apUDMemuyecKyro U 2eOMempuiecKyo npocpeccuio.
CTraTucTHKA U TeOpHs BEPOATHOCTEH

®  onepuposamv NOHAMUAMU: HaAKMopuanr 4Yucia, nepecmaHo8KU U COYemaHus,
mpeyeonvnux llackans,

®  onepuposamv NOHAMUAMU. CAYYAUHBIL ONbIM, CAVYAUHBIL 6blOOp, UCHBIMAHUE,
aleMeHmapHoe CayuaiHoe cobvimue (Ucxoo0), Klaccuueckoe onpeoeseHue 8eposimHOCmuU
CYUALHO20 CODbIMUS, ONepayuy Hao CAY4aUHbIMU COOLIMUAMU,

® pewamsv 3a0a4u HA BbIYUCIEHUE BEPOSMHOCMU C NOOCYEMOM KOAUYecmed
8APUAHMOB C NOMOULIO KOMOUHAMOPUKU.

B noBcegHeBHOI )KM3HM M NIPU U3YUYEHHH APYTHX NPeEAMETOB:

®  OyeHUBAMb 8EPOSIMHOCb PEAlbHbIX COOLIMULL U S81EeHULL.
N3mepennsi u BbIYHCIEHHS

®  1POBOOUMb NPOCIbLE BLIYUCICHUS HA 0OLEMHBIX MENax;
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®  chopmynuposams 3a0auu Ha ebivUCIEHUE 00BEMOE U NPUMEHEHUE MeOPeMbl CUHYCO8
U KOCUHYCO8.
BekTopbl M KOOPAUHATHI HA TJIOCKOCTH

o  Onepuposams NOHAMUAMU BEKMOP, CYMMA, DA3HOCMb BEKMOPO8, NPOU3EEOeHUe
BEKMOPA HA YUCTIO, Y20 MeNCOY EKMOPAMU, CKANAPHOE NPOU3BEOeHUe BEKMOPO8, KOOPOUHAMbL
Ha NIOCKOCMU, KOOPOUHAMbL 6EKMOPA;

®  GLINOAHAMb OelCmEUsl HAO 6eKMOPAMU (CLOJCEHUe, BbIYUMAHUE, VMHOJICEHUEe Ha
YUCTIO0), BLIYUCTAMY CKATISIPHOE NPOU3BEOeHUe, ONPEOeisimb 8 NPOCMEUUUX CYUASIX Y20l MeNCOy
8EKMOpAMU, BbINOJHAMY DPA3NONCEHUE 8eKMOPA HA COCMAsAiouue, NPUMEHAMb NOJYYeHHble
3HAHUL 6 (u3uUKe, NOAL30BAMBC DOPMYNOU BLIYUCTICHUS PACCMOSAHUSL MeHCOy MOYKAMU NO
U3BECMHbBIM KOOPOUHAMAM, UCNONIb308AMb YPAGHEHUS (hucyp 01a peuleHus 3a0ay;

®  NPUMEHAMb BEKMOpPbl U KOOPOUHAMbL ONsl PEUeHUs. 2eOMeMmpPUYecKux 3a0ay Ha
8blyUCIeHUE OIUH, Vel08.

B noBceHeBHO KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  UCNONL308aMb NOHAMUSL BEKMOPOE U KOOPOUHam OJisi peuileHusi 3a0ay no ¢usuke,
2eoepaghuu u Opyeum yueOHviM npeomeman

BbInycKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCH B 9 Ki1acce Il yCIEITHOT0 MPOA0JIKEeHHS
o0pa3oBaHus HA Yr.IyOJIéHHOM YPOBHeE

DJIEeMEHTBI TEOPHH MHOKECTB 1 MATEeMAaTHYECKOH JIOTUKH

®  [IPOBEPATH BBINOJIHEHUE XapaKTEPUCTUUECKOIO CBOMCTBA MHOXKECTBA;

e CBOOOJHO ONEpPUpPOBATh IMOHATUSMU: BbICKA3bIBAHUE, HCTHMHHOCTb M JIO)KHOCTh
BBICKA3bIBaHUS, CIIOKHBIE U NIPOCThIE BbICKA3bIBaHUS, OTPUIIAHUE BBICKA3bIBAHUI; ICTUHHOCTb U
JIO)KHOCTb YTBEPXKJIEHUS U €ro OTpULAHMs, OIEpaluy HAJ BBICKA3bIBAHMSMM: W, WIH, HE.
VY cnoBHbIE BBICKA3bIBaHUS (MMIUIMKALUH);

®  CTPOUTH BBICKA3bIBAHUS C UCIOJIb30BAHMEM 3aKOHOB alreOpbl BbICKAa3bIBAaHHIMA.
YpaBHeHHUs M HEPABEHCTBA

®  BIIAJETh Pa3HbIMM METOJAMH PEILECHUsI YPaBHEHHM, HEPAaBEHCTB U UX CHUCTEM, YMETh
BbIOMpATh METO/1 pelIeHUs] U 00OCHOBBIBATH CBON BHIOOD;

®  UCHOJb30BATh METOJ MHTEPBAJIOB Ui PELICHHUsS HEPAaBEHCTB, B TOM YHCIE JAPOOHO-
PAlMOHATIBHBIX U BKJIIOYAIOIIUX B €051 MppaIiOHATbHbIE BBIPAXKECHHUS,

DOyHKIUH

e (CBoOOAHO  omepupoBaTh  MOHATHUSMHU:  YETHOCTH/HEYETHOCTh  (DYHKILIHH,
NEPUOANYHOCTh (DYHKIIMU, BEpTUKAJIbHAs, TOPU30HTAIbHASL, HAKJIOHHAs ACUMIITOTHI

e CcBOOOJHO ONEpUPOBATh  MOHATUSAMH:  IOCIEIOBATEIbHOCTb,  OTPAHUYEHHAs
[0CJIEI0BATEIbHOCTh, MOHOTOHHO Bo3pacTaromas (yObIBaromias) rnocieaoBaTeIbHOCTh, Ipeaes
MOCIIEIOBATEIbHOCTH,  apupMeTHYecKas  IMporpeccus, TIeoMeTpuyecKas  Iporpeccus,
XapaKTEePUCTHUECKOE CBOWCTBO apu(hMeTHIecKOi (reoMeTpuYecKoii) MPOrpeccuy;

® HCNONb30BaTh METOJ MaTeMaTHYeCKOM HMHAYKUMU JJii  BbiBoja  GopMmyd,
JI0Ka3aTeNbCTBA PABEHCTB M HEPABEHCTB, PEIICHNUS 3a/1a4 Ha AETUMOCTb;

®  CCIEN0BaTh NOCIEN0BATENBHOCTH, 3a1aHHBIE PEKYPPEHTHO;

e pemarb KOMOMHUPOBAaHHbIE 337aydl Ha apUPMETUYECKYI0 H T'€OMETPHUYECKYIO
IIPOrPECCUH.

CTaTHCTHKA U TeopHsl BepPOSITHOCTeH mocJie 3a/1a4

e  CBOOOJHO ONEpUPOBATh MOHATHAMU: (PaKTOpUAN YUCIa, TIEPECTAHOBKH, COUETAaHUS U

pasmenieHus, TpeyrojbHukK Ilackains;
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TexcToBbBIE 3a1a4H

®  pemaTh HECIOXKHBIC 33/1aYd TT0 MATEMAaTHYECKON CTaTUCTHKE;

® OBJIaACTh OCHOBHBIMH MCTOIdAaMH pemeHI/m CHOKCTHBIX 3adayv. apI/I(bMeTI/I‘-IeCKI/If/'I,
anreOpanyeckuii, mepedop BapuaHTOB, TEOMETPUUECKUMN, TpadUUeCKUil, IPUMEHITh UX B HOBBIX
110 CPaBHEHHIO C U3YYCHHBIMH CUTYaIIHSX.
HN3mepeHus u BbIYMCICHUS

e (CBoOOmHO oOmEpHpPOBaTH TOHATHSIMHU OOBEM, CAMOCTOSATEIBHO IOJy4YaTh |
HCITOJIB30BaTh (DOPMYJIBI IJIs1 BBIYUCICHHH 00BEMOB GuUTyp,

®  CaMOCTOATEIHHO (POPMYITHPOBATH TUTIOTE3BI U MIPOBEPATH UX IOCTOBEPHOCTb.

B noBceHeBHOI KU3HU U IPH U3YYEHUU JAPYTUX NPeIMETOB:

e CcBOOOIHO omepupoBaTh (GopMyllamMH TpPH PEHICHUH 3a7a4 B JPYruX Y4YCOHBIX
MpeaAMETax U MPH MPOBEICHUN HEOOXOIUMBIX BBIYMCICHHH B peaTbHOM )KU3HU
BekTopbl M KOOPAMHATHI HA MJIOCKOCTH

e (CBo0OOmMHO oOmepHpoOBaTh MOHATHSIMH BEKTOpP, CYMMa, pa3HOCTb BEKTOPOB,
MIPOM3BEJICHNE BEKTOpPAa HA YHCIO, CKASIPHOE TIPOM3BEICHHE BEKTOPOB, KOOPJMHATHI Ha
MJIOCKOCTH, KOOPAMHATHI BEKTOPA;

e Braaerh BEKTOPHBIM U KOOPAMHATHBIM METOJOM Ha TUIOCKOCTH JJIS PEIICHHS 3a1a4
Ha BBIYUCJICHUC U JOKa3aTCIbCTBA,

®  BBINOJHATH C MOMOIIBIO BEKTOPOB M KOOPAMHAT JIOKA3aTEIbCTBO H3BECTHBIX E€MY
reoOMEeTpUUYECKHX (aKTOB (CBOMCTBA CPEIHMX JIMHUM, TEOPEM O 3aMEYaTEIIbHBIX TOUKAaX | T.II.) U
MOJIy4aTh HOBBIE CBOMCTBA U3BECTHHIX QUTYD;

®  HCIIOJIb30BATh YpaBHEHUs GUTYp IJIS PELICHUS 33a]]a4 U CAMOCTOSITEIbHO COCTABIISITh
YpaBHEHHUS OTJIEIbHBIX IJIOCKUX (QUTYD.

Conepxanue yueOHOT0 nmpeaMeTa

Mamemamuka

Copep:xaHue KypcoB MaTeMaTWKH 5—6 KiaccoB, anreOpbl M reoMeTpuu 7-9 KiaccoB
00BEIMHEHO KakK B HCTOPUYECKH CJIOKMBIIHMECS JUHUU (YUCIIOBas, airedpandeckas,
reoMeTpuueckas, (pyHKIHOHAIbHAs U Jp.), TAK U B OTHOCUTEIBHO HOBBIE (CTOXacTUYECKas
JUHUSA, «pealibHas MaTemaTuka»). OTHENbHO TPEACTaBIEHbI JIMHHUS CIOKETHBIX 3ajad,
HCTOpUYECKas JIMHUS.

DJIeMEeHTbI TEOPUHM MHOKECTB U MATEMATHYECKOI JIOTHUKH

CornacHo ®I'OC ocHoBHOTO 0011eTO 00pa30BaHMs B KypC MaTeMaTHUKH BBEICH pasJiel
«Jlorukay, KOTOPBIM HE MpEANoiaracT TOMOJHUTEIBHBIX YaCOB HAa U3YYCHUH M BCTPAUBACTCS B
pa3inyHble TeMbl KypCOB MaTeMaTUKH W MH()OPMATUKU M TMpeABapseTcs O3HAKOMIICHHEM C
AJIEMEHTaMHU TEOPUU MHOXKECTB.

MHokecTBa M OTHOLIEHHUS MEK1Y HUMH

MHOXECTBO, Xapaxkmepucmuieckoe C80UCME0 MHOMCeCmBd, OJIEMEHT MHOMXECTBa,
nycmoe, KoneyHoe, beckoHeunoe mHoodcecmeo. IlonMuoxxkecTBo. OTHOIIEHNE TPUHAICKHOCTH,
BKJIFOYCHUS, PABEHCTBA. DJIEMEHThl MHOYKECTBA, CIIOCOOBI 3a/IaHUsI MHOXECTB, pPACNO3HABAHUE
HOOMHONCECMS U IIEMEHMO8 NOOMHONCECE C UCNONIb308AHUEM KpYeos Diliepa.

Onepauuu HaJ MHOKeCTBAMM

[lepeceuenne u oOBEAMHEHHE MHOXKECTB. Pasznocmb MHOJCECm8, OONOIHEHUe
MHodcecmea, Mnmepnpemayusi onepayuii HaA0 MHOICECMBAMU C NOMOWbIO KpY20os Jiiiepda.

9J1eMeHTbI JOTHKH

Omnpenenenue. YTBepKaeHU. AKCHOMBI U TeopeMbl. JlokazarenbcTBo. J[oka3aTenbCTBO
oT npotuBHOTO. TeopeMa, oOpatHas gaHHOU. [Ipumep 1 KOHTpIIpUMED.

Bricka3sIiBaHuS

HNcTUHHOCTD W JIOKHOCTH BBICKa3bIBaHUS. (CodiCHblE U  HNpOCMble  BbICKA3LIBAHUS.
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Onepayuu Hao 6biCKA3bIAHUAMU C UCHOIb308AHUEM NOSUYECKUX CBA30K. U, UlU, He. YcloeHbvle
BbICKA3bIBAHUS (UMNIUKAYULL).

Conep:xkanue Kypca MaTeMaTHKH B S KJjacce

HartypajabHble 4yncaa U HYJIb

HarypajbHbIil psii YMces U ero CBOicTBA

HatypanbHoe 4mciio, MHOKECTBO HATypaJlbHBIX YHCENl U €ro CBOICTBa, M300pakeHue
HaTypaJbHBIX YHMCEJ TOYKAMM Ha YHUCIOBOM IpsMOM. Mcronb30BaHHE CBOMCTB HATYpaJbHBIX
Yyycel PU PELICHUH 3a1a4.

3anuch U YTeHHe HATYPAJIbHBIX YHCeJ

Paznuumne mexnay mudpoid u uucioM. [lo3unmoHHas 3amuch HATYpPaJIbHOTO YHUCIA,
IIOMECTHOE 3HAYCHHE IHUQPBI, Pa3psAbl U KIACChl, COOTHOIIECHHE MEXIY ABYMS COCEIHUMHU
pa3psAIHBIMU €AMHUIAMH, YTEHHUE U 3aIIUCh HATYypPaJIbHbIX YUCEL.

OxkpyriieHue HATYPAJBHBIX YK Ce

HeoOxonumocts okpyriienus. [IpaBuino okpyriieHust HaTypaibHbBIX YUCEIL.

CpaBHeHMe HATYpPaJILHBIX YHCesl, CPaBHeHHe ¢ yncyaoMm ()

[lonsiTHe O cpaBHEHUHU YHKCEN, CPABHEHUE HATYpaJIbHbIX YUCEN APYT C IPYTrOM U C HYIIEM,
MaTeMaTU4yecKas 3aluch CPaBHEHU, CIOCOOBI CPABHEHMSI YUCEIL.

JelcTBHSA ¢ HATYPAJbHBIMHM YHCJIAMH

CrnoxkxeHre ¥ BBIYMTAHUE, KOMIIOHEHTHI CIIOKEHUS U BBIYUTAHUSA, CBSI3b MEXKAY HUMH,
HAaXO0KJIEHUE CYMMBbI U Pa3HOCTH, U3BMEHEHUE CYMMBbI U PA3HOCTU MPU U3MEHEHHH KOMIIOHEHTOB
CJIO’KE€HUS U BBIYUTAHUA.

YMHOXEHUE U [IeJIEHUE, KOMIIOHEHTbl YMHOXXEHHSI W JI€JICHUs, CBSI3b MEXIY HHUMH,
YMHOXEHHE U CJIOXKEHHE B CTOJIOMK, JEJIEHUE YTOJIKOM, IPOBEpPKa pe3yjbTaTa C IOMOIIbIO
MPUKUAKA U OOpaTHOTO NEHCTBUS.

[TepemecTuTeNnbHBII UM COYETATEIbHBIA  3aKOHBI  CJIOXKEHUSA W YMHOXECHUS,
pacrpeeNuTeNbHbIA 3aKOH YMHOXEHHSI OTHOCHUTENBHO CIIOKEHUS, 000CHO8AHUE aAleOpUmMMO8
BbINOJIHEHUSL APUPMEMUYECKUX OelCmEULI.

CreneHb ¢ HATYPAJIbHBIM NOKa3aTeJIeM

3anuck yncia B BUAE CYMMBI Pa3psAHBIX ClIaraeMbIX, TIOPSIOK BBITIOJHEHUS JICUCTBUN B
BBIPDAKEHMSIX, COJAEPNAIIUX CTENEHb, BBIYMCICHHE 3HAUCHUI BBIPAXKEHUMN, COJEpKallux
CTENEHb.

Yucii0Bble BHIPAKEHUSA

UucnoBoe BbIpaKEHUE U €ro 3HaYeHHE, MOPSAI0K BBIOJIHEHUS JEMCTBUMA.

Jesenne ¢ octraTkoM

JleneHue ¢ OCTaTKOM HAa MHOXECTBE HATYPaJIbHBIX YHUCEIN, CBOUCMEd OeleHUus C
ocmamrom. IIpakTuyeckue 3a1aun Ha JAEJIEHUE C OCTATKOM.

Jpodu

OO0ObIKHOBEHHBIE IPOOH

Homns, dvactb, ApoOHOE dYHCio, ApoOb. JIpoOHOe dYHCIO Kak pe3ynbTaT JeJICHUS.
[TpaBuiibHBIE U HEMIPABUIbHBIE TPOOH, CMEIIaHHAs IPOOh (CMEIIaHHOE YUCTIO).

3anuch HaTypaJIbHOTO YUCIIA B BUJIE€ JpOOH C 33JaHHBIM 3HaMEHaTelleM, IpeoOpa3oBaHue
CMEIIaHHOW ApoOu B HENpaBWIbHYIO JpoOb U HaoOopoT. CroxkeHWe U BHIYUTAHUE
OOBIKHOBEHHBIX JAPOOEH.

JecsiTuunbIe APOOH

Henast u npobHast yacTu aecatuyHod Apodu. [IpeoOpazoBanue AecaTUYHBIX ApolOel B
oObIKHOBeHHBIE. CpaBHEHHE AECATUYHBIX ApobOel. CrokeHHWe W BBIYUTAHUE JECSITHYHBIX
npobeit. OkpyTiieHne JECATUYHBIX ApoOeii. Y MHOKEHUE U JEICHHUE IeCATUYHBIX TPOOEH.

Cpennee apudmerndeckoe uncea

Cpennee apudmernyeckoe 1ByX uncen. M3o0paxkenne cpeHero apupMeTnaeckoro AByx
Yycel Ha YHUCIOBOM MpsAMOW. PeleHne mNpakTUYECKHX 3aJad C NPUMEHEHUEM CpEAHEro
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apudmernueckoro. Cpedrnee apudmemuneckoe HeCKOIbKUX YUCEL.

IIpoueHTHI

[lonsitue mpoieHTa. BbluuciaeHue NPOLEHTOB OT 4YHUCIAa M YUCIA 1O H3BECTHOMY
MPOLEHTY. PellieHre HECT0KHBIX MPAKTUYECKUX 3a7a4 C IPOLICHTAMU.

PemeHne TeKCTOBBIX 3aaay4

Enunuuesl M3MepeHuWii: JUIMHBI, IUIOMAAU, OO0BEMA, MAacChl, BPEMEHH, CKOPOCTH.
3aBUCUMOCTH MEXIY CAMHUIAMU H3MEPEHUs KaXJOW BEJIIMYMHBIL. 3aBUCUMOCTH MEXIY
BEIIMYMHAMU: CKOPOCTh, BpPEMs, PACCTOSHHE, MPOU3BOJUTEIBLHOCTh, BpeMs, paboTa; IIeHa,
KOJIMYECTBO, CTOUMOCTb.

3anaum Ha Bce apudMeTHYECKHUE el CTBUS

Pemenne TekcTOBBIX 3a/a4 apudmMeTHdecKuM criocodom. Mcmonap3oBanue TabIuIl, cxem,
yepTexKen, IPYrux CPeJCTB MPEICTABICHUS TaHHBIX NPU PEIICHUM 3a]a4H.

3agaun Ha IBUKEeHUE, PA00Ty M MOKYNKH

Pemienue HecoXKHBIX 3a/1a4 HA IBUKEHHUE B TPOTUBOIIOIOKHBIX HAMPABJICHUAX, B OJTHOM
HaIlpaBJICHUH, JBI)KCHHE [0 PEKe [0 TEUCHUIO M MPOTUB TeueHusa. PereHue 3agay Ha
coBMecTHYIO0 paboty. [IpumeneHue npodeii npu pemmeHun 3aaad.

3agaum HA YACTH, 10JIM, TPOLEHTHI

Pemenne 3a7a4 Ha HaxXOXKACHWE YAacTH YKCJIa U YKCJa 10 ero JacTH. PemieHue 3amad Ha
MIPOLICHTHI U JOJIH.

Jlornueckue 3agaun

Pemenne HeCOXHBIX JTOTHYECKUX 3adad. Pewenue nocuweckux 3a0au ¢ NOMOUbBIO
epaghos, mabnuy.

OcHOBHBIE MeTOAbI pelIeHUsl TEeKCTOBBLIX 3ada4: apudmernyeckuii, mnepedop
BapUAHTOB.

Harnsinaasi reomerpus

Ourypsl B oKpyKaroiemM Mupe. Harmsianele npeactaBieHus o Gurypax Ha MIOCKOCTH:
npsiMasi, OTpe30K, JIy4, yroJl, JIoMaHasi, MHOTOYTI'OJIbHUK, OKPYKHOCTb, KPYyT. YeTbIpeXyrojabHUK,
NPSIMOYTOJIBHUK, KBaApaT. TpeyronbHuK, 6uovl mpeyeonrvHukos. llpaguibHvle MHO20Y20IbHUKU.
N300paxeHre OCHOBHBIX T€OMETPUUECKUX QUTYp. B3aumnoe pacnonodcenue 08yx npsamulx, 08yx
OKpYJICHOCMEU, NPAMOU U OKpyoscHocmu. [JInuHa oTpe3ka, JiomMaHOW. EnnHUIBEI H3MepeHus
nnuHbl. [locTpoenue oTpeska 3aganHon 1uHbl. Buasl yrios. ['pagycHas mepa yria. Usmepenne
Y TIOCTPOEHUE YIJIOB C MIOMOILBIO TPAaHCIIOPTHPA.

[lepumerp wmHoOroyronpHuka. IloHsTue mmomanu QUrypel; €IWHULBI HW3MEPEHUS
wiomany. [Tnomane npsmMoyronbHuKa, kBaapata. [IpubmmkeHHoe nu3MepeHue miomanu Guryp
Ha KJeTyaToil Oymare. Pagnosenuxue ghueypeoi.

[Tonsitue o6bema; enuauIBl 00beMa. OOBEM PSIMOYTOJILHOTO MapajuieNenurena, Kyoa.

I/ICTOPI/IH MaTeMaTHKH

Tosenenue yugp, 6yke, uepoaiugos 6 npoyecce cuéma u pacnpeoenerus NpooyKmoe8 Ha
Lpesnem bBruowcnem Bocmoxe. Ceazv ¢ Heonumuueckoii pegonoyuei.

Pooicoenue wecmuoecamepuunoii cucmemol cuucnenus. Ilosenenue decamuunoi 3anucu
yycer.

Pooicoenue u pazeumue apugpmemuxu HamypanbHuIX Yucei.

Ipobu 6 Basunone, Ecunme, Pume. Omkpwvimue oecamuunvix Opobeil. CmapuHhblie
cucmemul mep. /lecamuunvle Opobu u mempuyeckas cucmema mep. JI. Maenuyxui.

Coaep:xkaHue Kypca MaTeMaTHKH B 6 kJiacce
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CBoiicTBa 1 NPU3HAKH 1eJIUMOCTH

CBOWMCTBO JAEMMMOCTHA CyMMBI (pa3HOCTH) Ha uncio. [Ipu3naku nenmumocTu Ha 2, 3, 5, 9,
10. Ilpusuaxu oeaumocmu na 4, 6, 8, 11. Joxazamenocmeo npusnaxog oerumocmu. Pemenue
MPAKTUYECKUX 3a7a4 C MPUMEHEHUEM IPU3HAKOB JICIIUMOCTH.

PazyioxeHue yuc/ia Ha NPOCTbIe MHOKUTEH

[IpocTeie 1 cocTaBHBIE YUCHa, pewemo Ipamocghena.

PaznoxeHne HaTYpaIbHOTO YKCIIa HA MHOXKHUTEIH, Pa3JIOKEHUE HA MTPOCTHIC MHOKHUTEIH.
Konuuecmeo Oenumenei uucna, ancopumm paziodcenus YUCIA HA Npocmble MHOICUMENU,
OCHOBHASI Meopema apupMemuxu.

AsredOpanyeckue BbIpasKeHM sl

Hcnonb3oBanue OyKB JUisi 0003HAYCHUS YUCENl, BEIYMCICHUE 3HAUYCHHS alreOpandeckoro
BBIpQXECHHS, IPUMEHEHUE areOpandyecKiX BBIPAKEHUU Ui 3alHCH CBOWCTB apU(PMETHUECKUX
JeicTBUH, MpeoOpa3oBaHue aNreOpandeckux BHIPAKCHHH.

Jenuresn u KpaTHble

JlenuTens M €ro CBOWCTBA, OOIIMK JENUTeNnb ABYX Oosee uuces, HauOOIbIINUi 0Ommii
JeJIUTENb, B3AUMHO MPOCThIE YUCIIA, HAX0XAeHUe Haubosbliiero oodmero aenutens. KpatHoe u
€ro CBOKMCTBa, oOIIee KpaTHOe NBYX M OoJjiee uucelsl, HAMMEHbIIee O0Iee KPaTHOE, CIIOCOOBI
HAXO0XICHHS HAUMEHBIIIETO 00IEro KpaTHOro.

JApodu

OO0bIKHOBEHHbIE IPOOH

[IpuBenenue apodeii k od1eMy 3HamMeHarento. CpaBHEHHE OOBIKHOBEHHBIX JIpo0ei.

CnoxxeHue ¥ BbIUMTAHHE OOBIKHOBEHHBIX JpoOeil. VYMHOXeHHE |  JeJIeHue
OOBIKHOBEHHBIX APOOEH.

ApudmeTrnueckue JeHCTBUS CO CMEIIaHHBIMH IPOOSMHU.

Apudmernaeckue neicTBHUS ¢ IPOOHBIMHU YUCIIAMH.

Cnocobvl payuonanuzayuu 8bINUCIEHULL U UX NPUMEHeHUe NPU 8bINOJIHEHUU OeliCEU.

JlecsiTHuHbBIE 1POOH

Ilpeobpazosanue 00bIKHOBeHHBIX Opobeli 6  Oecsaimuunble OpodOu.Koneunvie u
beckoneyHvle decsmuunbie OpooU.

OTHowIEeHNe IBYX YK CeI

Macmtab Ha 1iane u  kaprte.llpomopumu. CBoiicTBa mpomopuuid, NpUMEHEHHE
HPONOPUMNA ¥ OTHOIIEHUH MPH pelieHnH 3ajay.

IIpoueHTHI

Bbluuciienue NpoLEHTOB OT YMCIAa M YHCIa MO H3BECTHOMY IMPOLIEHTY, BbIpaKEHUE
OTHOIIIEHUSI B IPOIEHTaX. PelieHre HeCIOKHBIX MPaKTHUECKUX 3a71a4 C MPOIEHTAMHU.

JdunarpamMmmbl

Crosnbuatble W KpyroBble auarpaMmbl. V3BinedyeHune uHGOpMaLUKM U3 JAHArpaMM.
H3zobpadsicenue ouazpamm no 4ucio8blM OaGHHbIM.

PanuoHaabHBbIE YHCIA

IToJsi0:kuTeIbHBIE H OTPULIATE/IBHBIE YHCIA

N3o0pakeHue ymncen Ha YUCIOBOM (KoopauHaTHO) nipsimoit. CpaBHeHue uncen. Mo ynb
quciaa, TeOMETpUUYecKash HMHTepHpeTanus MoAyias uucia. JledcTBUsS ¢ MOJO0XKHUTENbHBIMU U
OTPHIIATEIbHBIMU YUCITaMU. MHOKECTBO IIEITBIX YUCETI.

Ilonsitne 0 panuoHaJbLHOM u4Mcie. [lepsuunoe npedcmagieHue o0 MHONCECHEE
payuonanvusix yucen. JIeicTBUs ¢ palliOHaTbHBIMU YHCIAMH.

PemmieHnue TeKCTOBBIX 3aJa4

Enunuuesl u3MepeHuWii: JUIMHBI, TUIOMATH, OO0BEMA, MAacCChl, BPEMEHH, CKOPOCTH.
3aBUCUMOCTH MEXAYy €IWHUIIAMUA HW3MEPEHUs KaKJOW BEIWYMHBI. 3aBHCUMOCTH MEXIY
BEJIMYMHAMHU: CKOPOCTh, BpPEMS, PACCTOSHUE; IPOWU3BOAMTENBHOCTh, BpeMs, paboTa; IeHa,
KOJINYECTBO, CTOUMOCTb.

3anaun Ha Bce apupMeTHUECKUE TeHCTBUS

Perienue TeKCTOBBIX 3a/au apudmeTnueckuM criocooom. Mcnonb3oBanue Tabiuil, cxem,
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yepTexke, APYrux CpeACTB MPEICTABICHUS IaHHbBIX MPU PEIICHUH 3aauH.

3ajauu HA ABUKeHHUE, Pa00OTy M MOKYIKH

Perrenre HecOXKHBIX 331a4 HA IBHXKEHUE B TPOTUBOIOI0KHBIX HAITPABJICHUSX, B OJTHOM
HAIPaBJICHUHU, JBUKEHHE IO pEeKe IO TEUYEeHHUI0O U MPOTUB TeueHus. PemeHue 3amad Ha
coBMecTHYIO paboty. [Ipumenenue npobeit mpu pemeHn  3a1a4.

3agauu Ha YACTH, 10JIH, TPOLEHTHI

Pemrenue 3aay Ha HaxOXKJIEHUE YaCTH YUCIa U YKCIa 0 ero yacTu. Pemenue 3agau Ha
poueHTHI U aonu. [IpuMenenre nponopuuil Npu peneHny 3a1a4.

Jloruyeckue 3a1aum

Pemennie HeclnOXHBIX JIOTUYECKUX 3adad. Pewenue nosuyeckux 3a0ay ¢ NOMOWbIO
epagos, mabuy.

OcHoBHbIE MeTOAbI pelIeHUsl TEeKCTOBBIX 3ada4: apudmernyeckuii, mnepedop
BApUAHTOB.

Harasanas reomMeTrpus

Harnsimaeie mpencraBieHust o ¢urypax Ha IDIOCKOCTH: OKPYXHOCTb, KPYT. Bzaummuoe
pacnonodicerue 08yx NPAMulX, 08YX OKPYIHCHOCMELL, NPAMOLU U OKDYHCHOCTIU.

Harnsimaeie mpenctaBieHUsT O TPOCTPAHCTBEHHBIX (urypax: KyO, mapauienenumnern,
npusMa, nupamujaa, map, cdepa, KoHyc, mumHAp. M300pakeHne MpoCTPaHCTBEHHBIX (QUTYP.
Ilpumepwr ceuenuu. Mnozoepannuxu. Ilpasunvuvie muozcocpannuku. llpumepsl pa3BEpTOK
MHOT'OTPAaHHUKOB, HUIMHAPA U KOHYCAa.

[lonsitTue o paBeHctBe @Quryp. lLleHTpanbHas, oceBas U 3epKalbHAsL CUMMETPHH.
N300paxeHne CHMMETPUYHBIX QUTYD.

Pemrenune npakTHuecKux 3agad ¢ MpUMEHEHHEM IPOCTEHIIINX CBOMCTB (uUryp.

I/ICTOPI/Iﬂ MaTeMaTHKH

Pooicoenue u pazeumue apugpmemuxu namypanonvix yucen. HOK, HO/, npocmule yucha.
Pewemo Opamocghena.
Tlosenenue Hyna u ompuyamenvHoix yucel 8 mamemamuxe opegnocmu. Ponv JJuogpanma.

THouemy ?

CoaepsxkaHue Kypca MaTeMaTHKH B 7 KJjacce

Auredpa

ToxkaecTBeHHbIC NpeoOpa3oBaHus

YucnoBbie 1 yKBeHHbIE BbIPAKEHUS

Beipakenue ¢ nepemeHHOW. 3HaueHue BbIpakeHMs. [loncTaHOBKA BBIpaXXKEHHI BMECTO
IIEPEMEHHBIX.

Lebie BbIpaKeHus

Crenenb ¢ HaTypaJIbHBIM MOKa3areneM M e€ cBoiicTBa. [IpeoOpa3oBaHus BBIpaXKEHUH,
CoJIepKallluX CTENEHM C HaTypaJbHbIM IoOKa3aTeneM. OIHOYIEH, MHOrowieH. JleHcTBus ¢
OJIHOWJIEHAMH M  MHOTOWIEHaMH  (CJIOXKEHHE, BBIYMTaHHME, YMHOXeHue). DopMyIibl
COKpAIIEHHOI0 YMHOXKEHHs: PA3HOCTb KBAaJApPAaTOB, KBaApaT CyMMblI U pa3HocTU.PasznoxeHue
MHOTOYJI€Ha Ha MHOMKUTEIM: BbIHECEHHE OOILEro MHOXHUTENs 3a CKOOKH, 2epynnuposka,
npumeHeHue Gopmyn COKPaAWEHHO20 YMHOICEHUSL.

YpaBHeHus
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PaBencrBa

UYucnoBoe paBeHCTBO. CBOMCTBA YHCIOBBIX PAaBEHCTB. PABEHCTBO € MEPEMEHHOM.

YpaBHeHus

[lonsiTne ypaBHeHHMS UM KOpHS YypaBHeHUS. [Ipedcmaenenue o0 pagHOCUTILHOCHU
ypasuenuti. Obniacmov onpeodenenus ypasrenus (001acms 0ONYCMUMbIX 3HAYEHUL NEPEMEHHOLL).

JIuHeiiHOe ypaBHEHHE U €r0 KOPHU

Pemenue nuHeilHbIX ypaBHeHUH. Jluneuinoe ypasnenue c napamempom. Konuuecmeo
KOpHell TUHetH020 ypasHeHus. Pewenue nuneinblx ypagnenul ¢ napamempom.

CucremMbl ypaBHeHUIH

VYpaBHeHue ¢ JByMsl INepeMEeHHbIMHU. JIuHeliHOe ypaBHEHHE C JABYMS IEPEMEHHBIMH.
Ipsamas kax epaguueckas unmepnpemayus IUHEUHO20 YPAGHEHUS C 08YMs NEPEMEHHbIMU.

[TonsiTue cucremsl ypaBHeHUM. PerieHue cuctemMbl ypaBHEHUM.

MeToapl peneHus CUCTEM JIMHEWHBIX YPaBHEHHI C IBYMS MIEPEMEHHBIMU: epaghuueckuil
Memoo, Memoo Cl0dHCeHUsl, METO]] TIOJICTAHOBKH.

Cucmembul TUHEUHBIX YPABHEHULL C NAPAMEMPOM.

DOYyHKUMHA

IHousitue pyHKkuMU
JlexapToBbI KOOPIMHATHI Ha TUIOCKOCTH. DOpMUpPOBaHKE IPEICTABICHUN O METaIPEeIMETHOM
MOHATUH «KOOPAUHATEI». CrIocoOBI 3aaHns QYHKIUNA: aHATTUTHYECKHHA, TpapuIecKuii,
tabnuyHbld. ['paduk ¢pyakiuu. [Ipumeps! GyHKIHI, MOTydaeMbIX B IPOIECCE UCCIIEI0OBAHUS
pa3IMYHBIX PeaJbHBIX MPOIECCOB U PEUICHHUS 3aad. 3HaueHHe (PYHKIIMH B TOUKE.
Kycouno 3aoanuvie ¢hynxyuu.

JInneiiHass pyHKIUsA

CpoiictBa u rpaduk InuHEHHOW (QyHKIMU. YTIOBOW KOI(DPUIHMEHT MHPSIMOH.
Pacrionoxxenne rpaduka TUHEHHONW (QYHKIIMH B 3aBUCHIMOCTH OT €€ YTIoBOro KodduilmeHTa u
cBOoOOAHOTO wieHa. HaxoocoeHue koa¢hhuyuenmos nunetinot GyHKyuu no 3a0aHHbIM YCI0BUIM:
npoxodHcoeHue NpsamMou yepes 08e MOoYKU ¢ 3a0AHHbIMU KOOPOUHAMAMU, NPOXOAHCOEHUE NPAMOU
yepe3 OaHHYI0 MOUKY U NAPALIeNbHOU OAHHOU NPAMOU.

I'paghux ynxyuu

PelmieHue TeKCTOBBIX 3aJa4

3agauyu Ha Bce apudMeTHUYeCKHe AeliCTBUS

Perienue TeKCTOBBIX 3a/au apudmeTnyeckuM criocooom. Mcnonb3oBanue Tabiuil, cxem,
YepTekel, PYrux CPeCTB MPENCTABICHIS JaHHBIX IPU PEIICHNUH 3a/1a4H.

3aga4u Ha ABHKEHHE, PA00TY H MOKYIIKH

AHanmm3 BO3MOXXHBIX CUTYaIldil B3aMMHOTO PACIOJIOXKEHUsI 00BEKTOB MPH MX JIBUKCHUH,
COOTHOILIEHUS] 00bEMOB BBINOIHAEMBIX pabOT MPU COBMECTHOM padoTe.

3agaum Ha YACTH, 10JIH, IPOLEHTHI

Pemenue 3amau Ha HaxXOXKJEHHE YacTH YMCIAa U YKCTIA 10 ero yacTu. Pemienue 3amay Ha
NPOIEHTHI U 10yK. [IprMeHeHne MponopIHii MU PEIIeHNH 3a/1a4.

Jlornuyeckue 3agaun

Pemenune normueckux 3anad. Peuwenue no2uyeckux 3a0au ¢ nOMowbio epagos, maobauy.

OcHOBHBbIE MeTO/bI pellleHUs] TEKCTOBBIX 3a/1a4: apu(pMeTHUEeCKUH, anredpandeckui,
nepebop BapwaHTOB. [lepsuunvie npeocmasieHus o0 Opyeux Memooax peulenus 3a0ay
(ceomempuueckue u epaguieckue memoosl).

CraTncTHKA M TEOpPHs BEPOSITHOCTEH

Crarucruka
Tabnuunoe wu rpaduyeckoe TPEACTaBICHHUE [AaHHBIX, CTOJIOYaThie U KPYTOBHIE
JUarpamMmbl, TpadHKH, MPUMEHEHUE JUarpaMM W TPaQUKOB IS ONMHCAHHUS 3aBUCUMOCTEH

46



peanbHBIX BEJIMYMH, U3BIeUeHHEe uWH(popMalMu U3 TalbiMi, JAuarpaMM W TpagHKOB.
OmnucarenbHbIe CTaTHCTHYECKHE ITOKA3aTeN YHCIOBBIX HAOOpOB: cpermHee apHdMeTHyecKoe,
Meduana, HauboIbllee ¥ HAaUMEHbIIee 3HaYeHus. Mepbl pacceuBaHUS: pa3Max, Oucnepcus u
cmaHoapmHoe OmKIOHEeHUe.

CnyuaifHas W3MEHUMBOCTb. VI3MEHUMBOCTb NpPH HU3MEpEHUsX. Pewarowue npasuia.
3akonomepHOCmU 8 USMEHUUBBIX GENUUUHAX.

I'eomerpus

I'eomeTpuyeckue purypsi

@urypsl B reOMeTPHHU U B OKPYKalOLeM MHpe

I'eomerpuueckas ¢urypa. @opMupoBaHUe MPEACTABICHUNA O METAIIPEIMETHOM MOHATUU
«purypay.

Touka, 1MHUA, OTPE30K, IpsIMast, Iy, JIoMaHasl, IJIOCKOCTb, YToJl, OUCCEKTpHUca yria u eé
CBOICTBA, BU/IbI YTJIOB, KPYT.

TpeyronbHuku. Beicota, Menuana, OHCCEKTpuca, CpeIHsSs JIMHUS TPEYroJbHUKA.
PaBHOOEIpeHHBIM TPEyroJIbHUK, €ro CBOMCTBa W NpPU3HAKU. PaBHOCTOPOHHUI TpeyroyibHUK.
IIpAMOYTONIBHBIM,  OCTPOYIOJIBHBIM,  TYNOYIOJBHBIM  TPEYrOJbHUKW. BHemHue  yrisl
TpeyroiabHuKa. HepaBeHCTBO TpeyrojabHuKa

OTHOmICHMHA

PaBencrBo Qpuryp

CBolicTBa paBHBIX TPEYrOJbHUKOB. [Ipr3HaKN paBeHCTBA TPEYTrOJIbHUKOB.

ITapa/uteIbHOCTH MPSAMBIX
[Tpu3Haky u cBOCTBA NapaJUIEIbHBIX NPAMbIX. AKcuoma napaniersnocmu Eexauoa.

IlepnenauKyasipHBbIC NPSIMBbIE
[Tpsimoii yroa. Ilepnenaukynsp k npsamoii. Haknonnas, npoexus. CepeuHHbINA
HNepHeHANKYISp K oTpe3Ky. Ceolicmea u npusHaKu nepneHouKyIapHOCHU.

N3mepenus u BIYNCICHUS

Beau4unbl

[Tonstue Benmuuuubl. JlnuHa. M3mepenue uHBL EQMHWUUBI W3MEpEHUS JJIMHBI.
Bennuuna yria. I'pagycHas mepa yria.

N3mepenus u BoIYncIeHUS

WNHCcTpyMEHTBI 1711 U3MEPEHUN U MOCTPOEHUH; U3MEPEHUE U BBIYUCIIEHUE YIJIOB, JJIMH
(paccrosiHuit).

I'eomeTpnyeckne NoCTpoeHus

I'eomeTprueckue nocTpoeHus AJis WUTIOCTPAIMK CBOMCTB Fr€OMETpUYECKUX (uryp.

NHCcTpyMEHTBI Uil TOCTPOCHUM: LUPKYJb, JMHEHKA, YIrOJIbHUK. [Ipocmeriwiue
HOCMPOeHUs YUPKYIeM U JUHEUKOU. NOCmpoeHue OUCCeKmpucovl y2id, NepneHoukyIapd K
NPAMOU, y2id, pagHO20 OaGHHOMY,

Ilocmpoenue mpey201bHUKO8 NO MPEM CIOPOHAM, 08YM CHOPOHAM U Y2y MeHCOY HUMU,
CMOPOHe U 08YM NPUNEIHCAWUM K HeUl Y2NAM.

HcTopust MaTeMaTUKHU

Bosznuxnogenue mamemamuxu kax Hayku, smanel e€ pazeumus. OCHo8Hble pazoenbl
mamemamuxu. Beidarowuecs mamemamuku u ux 6K1ao 6 pazeumue HayKu.

Beckoneunocmo mnooicecmea npocmuix uucen. Yucna u onunsvt ompesros.

Om 3emnedenus x ceomempuu. Iugpazop u ezo wkona. @Panec, Apxumeo. Ilnamon u
Apucmomens.

«Hauana» Eexnuoa. JI Diinep, H.M.Jlobauesckuil. cmopus namozo nocmynama.

T'eomempus u uckyccmeo. I'eomempuueckue 3aKOHOMEPHOCIU OKPYACAIOUE20 MUPQ.
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Conep:xkanue Kypca MaTeMaTHKH B 8 Kjacce

Auaredpa

Yucaa

PanyoHajJnLHBIE YHCJIA

MHo03k€ecTBO paliMOoHaIbHBIX uyncel. CpaBHEHNE pallMOHAJIBHBIX YKcel. [leficTBus ¢
paLMOHATIBHBIMU YUcIaMU. [Ipedcmagnenue payuoHanbHo20 Yucia 0ecamuyHou Opoobio.

HppanuoHajbHble Yucjia

ITonsTe HppanMOHAIBHOTO Yncia. PacnosHaBaHue UppanMoOHaIBHBIX yncel. [IpuMepst

J0Ka3aTeNnbeTB B anredpe. MppanuonansHOCTD YKcia . [Ipumenenue B

reoMeTpun. CpasHerue uppayuoHaibHulx yucen. Muoscecmeo oeticmeumenbHulX Yucell.
ToxnecTBeHHBbIE MPe0Opa3oBaHuA
Ieanie BbIpaxeHUst
Keaopammnuiii mpéxunen, paznodicerue K6aopamuo2o mpéxuieHa Ha MHOJICUMeNU.

YpaBHeHHSl 1 HEepaBeHCTBA

KBanpaTrHoe ypaBHeHHe U €r0 KOPHH

KBanpatuele ypaBHeHus. HemnonHbele KBaApaTHblie ypaBHEHUA. JIMCKpUMHUHAHT
KBaJIpaTHOTO ypaBHeHus. QDopmyna KOpHEW KBaJpaTHOro YypaBHeHUs. Teopema Buema.
Teopema, obpammnas meopeme Buema. PenieHue KBaJIpaTHBIX YPaBHEHHI:MCIIOIb30BaHUE
dbopMynbl Ui HaXOXACHUS KOPHEW, epaguueckuii memoo peuienus, pasiodceHue Ha
MHOXMCUmenu, no0Oop KoOpHelu ¢ UCNOb308aHuem meopemvl Buema.

Konuuecmeso kopueii k6éadpamuo2o ypasHenus 6 3a8UCUMOCMU OM €20 OUCKPUMUHAHMA.
bukeadpammnvie ypasnenus. Ypasnenus, ceooumvie k auneinvim u keaopammusvim. Keaopamuule
VPasHeHusl ¢ napamempom.

/{poOHO-panuoHa/IbHbIEC YPABHEHUS

Pemenue npocteimmx ApoOHO-IMHEHHBIX YpaBHEHUHN. Peuwenue 0pooHO-payuoHaibHbix
VPABHEeHUlI.

Memoowi pewienus ypasHenuii: Memoovl pasHOCUTbHBIX NPeodPa308aHull, Memoo 3aMeHbl
nepemenHou, epaguueckuii memood. Mcnonvzosanue c60ticme )ynKyuii npu peueHuu ypasHeHutl.

IIpocmetiwue uppayuonanvHole ypagneHus 6uoa ,

VYpasnenus euoa .Ypasuenus 6 yenvix uucnax.

HepaBencrBa

Uucnossle HepaBeHcTBA. CBOICTBA YMCIIOBBIX HEPAaBEHCTB. [IpoBepka cripaBeaMBOCTH
HEPaBEHCTB TP 33/IaHHBIX 3HAYEHUSAX [IEPEMECHHBIX.

HepagenctBo ¢ nepemenHoii. Ctporue u Hectporue HepaBeHcTBa. O01acmsb onpedenenus
HepaseHcmea (0o1acmeb 0ONYCMUMBIX 3HAYEHUL NePEMEHHOLL).

PelreHne TMHENHBIX HEPABEHCTB.

Kesaopamnoe mnepasencmeo u ezo pewenus. Pewenue xeaopamuvix HepageHCms:
UCNONIb3068AHUE CBOUCME U 2paPUKa K8aopamudHou @QYHKYuu, Memoo UHMEp8anos. 3anuch
peuieHus: KeaopamHoz20 HepageHCcmad.

Pewenue yenvix u OpobHo-payuonanbHvlx HepageHcme MemoooM UHMEPBAILOS.

Cucrembl HepaBeHCTB

CucreMbl HEpaBEHCTB C OJHOHM NepeMeHHOW. PemieHue cucteM HEpaBeHCTB C OJHOM
NEPEeMEHHOM: JMHEUHBIX, K6éadpamuuix. V300paxkeHHe pelIeHUs CHUCTEeMbl HEPAaBEHCTB Ha
YHUCIIOBOM MPsAMOM. 3anuch pelieHus CUCTEMbl HEPABEHCTB.
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DOyHKUMHT

CroiicTBa (pyHKIMIT: 00JIaCTh OMpEEICHHSI, MHOKECTBO 3HAUYCHUM, HYJIH, TPOMEKYTKH
3HAKOMOCTOSIHCTBA, MPOMEKYTKH BO3pacTaHWs W YObIBaHHs, HauOoJbIlee W HAMMEHBIIEe
3HaueHus. MccnenoBanue GyHKIMM 110 e€ rpaduky.

KBagparununas pyHkumst

CpoiictBa u Trpaduk KBaapatuuHod QyHkuu (rapadona). Ilocmpoenue epaghuxa
Kkeaopamuunol @yHkyuu no moukam. HaxoxxneHue Hyned KBagpaTHUYHOW (QyHKIHH,
MHOICECm8ea 3HA4YeHULl, NPOMENCYMKO8 3HAKONOCMOAHCMEA, NPOMEN’CYMKO8 MOHOMOHHOCIU.

OOpaTHasi NPONOPUHOHATBHOCTD

k k
CaoiicTBa QyHKIIIH Y= ['uniep6omna.
I'pajpuku ¢ynxyui. Ilpeobpazosanue epaghuxa Gynkyuu 0151 NOCMpOeHUsl

epaghuxos gyukyu suoa

I'paghuxu gpynxyuii , ,

CraTucTHKa B TEOPUA BCPOHTHOCTeﬁ

Cayuaiinbie coObITHS

CnygaitHbple OMBITHI (IKCIEPUMEHTHI), JJIEMEHTApHBIC CIydalHbIC COOBITHS (HCXOIIBI).
BepostHocTi  asneMeHTapHbIX CcOObITUNA. CoOOBITHS B CIyYalHBIX OKCHEPUMEHTAaX U
0JIarONPHUATCTBYIONIUE JJIEMEHTAPHBIE COOBITHS. BepOSITHOCTH CilydaliHbIX COOBITHIA. OIBITHI C
PaBHOBO3MOXKHBIMU 3JIEMEHTApHBIMU COOBITUSIMH. Kilaccuueckre BEpOSITHOCTHBIE OIBITHI C
UCTIOJIb30BAaHUEM MOHET, KYOUKOB. [lpedcmagnenue codbimuii ¢ NOMOWbIO OUACDAMM
Diinepa.llpomusononoscusvie cobvimus, o00veouHeHue u nepeceuenue coovimutl. Ilpasuno
cnoxcenusi  gepoamuocmeni. Cuyyaiinviti  evloop.lIpeocmasnenue sKcnepumenma 6 6uoe
Oepesa.Hezasucumvie cobovimus. YMHOJCEHUe BepOSIMHOCMEU  HEe3A8UCUMBIX  COObLIMUIL.
Ilocnedoosamenvhvie nesasucumvle ucnvimanus. llpeacraBieHue 0 HE3aBUCUMBIX COOBITHSX B
JKU3HU.

I'eomerpus

Il'eomerpuyeckue purypsl

Durypsl B reOMEeTPHHU M B OKPYKAKOLIEM MUpe

MHOroyroiabHuKH.

OceBas cumMeTpus reoMeTpuueckux uryp. LlenTpanbHas cHMMETpHUS TEOMETPHUECKHUX
duryp.

MHOroyroJibHUKH

MHOroyroiapbHUK, €ro OJJEMEHTbl M €ro CcBoHcTBa. Pacmo3HaBaHHEe HEKOTOPBIX
MHOTOYTOJILHUKOB. BblnyKivle u HegulnyKavie MH020y20bHuKuy. I IpaBUIIbHbIE MHOTOYTOJIbHUKH.

UYetsipéxyronpauku. [lapamnenorpamm, pomO, TPSMOYTOJBHHK, KBajpaT, Tpamnerus,
paBHOOeApeHHas Tpareinus. CBONCTBA U MPU3HAKY MMapaijiesorpaMmma, pomoa, IpsMOyroJibHUKA,
KBaJpaTa.

OKpyXHOCTBb, KPyT

WX sneMeHThl U CBOMCTBA; IIEHTpaJIbHbIE U BNMCAHHbIE yriibl. KacaTenbHas u cekywas K
OKPYKHOCTH, UX c6oticmeéa. BNHUCaHHbIE W ONUCAaHHBIE OKPY)KHOCTH IS TPEYrOJbHHUKOB,
4emuvlpExy201bHUKO8, NPABULbHBIX MHO20Y20IbHUKOS.
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OTHOmeHNA

IMapassenbHOCTH NPSAMBIX

Teopema @aneca.

Iloooobue

IIponopyuonanvusvie ompesku, nooodue ¢ueyp. I[lodobnvie mpeyeonvruxu. Ilpusnaxu
nooobus.

B3anMHoe pacnosioxkeHue psMON U OKPYKHOCTH, 08YX OKPYIHCHOCMEL.

N3mepeHus u BbIYNCICHUS

[lonatne o miomamu MIOCKOM ¢Gurypsl W e€ cpoiicTBax. l3mepeHue IUIOMAICH.
Enunuiibl usmepeHus miomnaim.

HN3mepeHus u BbIYMCICHUS

Boruncnenne miomanei.  Tpuronomerpuueckue — (QYHKIMHM — OCTpOro  yria B
IPSMOYTOJIBHOM TpPEYroJibHUKE 1puconomempuyeckue QyHkyuu mynozo yeid. BeraucieHue
3JIEMEHTOB TPEYTOJIbHUKOB C HCIOIb30BAaHUEM TPUTOHOMETPHUUECKUX COOTHOHICHHH. DOopMyIIbl
MJIOIIA M TPEYroJIbHUKA, MMapauiesiorpaMMa M €ro 4acTHhIX BUJIOB. CpaBHEHUE U BBIUUCIICHUE
momanei. Teopema Iudaropa.

Il'eomeTpuyeckune NOCTPOEeHUs

enenue ompesxka 6 0aHHOM OMHOULEHUU.

I'eomeTpuyeckue npeodpa3oBaHus

IIpeoOpa3zoBanusi

[lonsitue  mpeoOpazoBanus. IlpeacraBienwe 0 ~ METanmpeIMETHOM  TOHSITHH
«mpeobpazoBanuey. [lododue.

JABukeHust

OceBast U IEHTpAJIbHAsI CUMMETPUS, 1OBOPOM U napaiieivbHulll neperoc. Kombounayuu
08UIICEHUT HA NIOCKOCMU U UX CBOUCMEA.

I/ICTOPI/Iﬂ MaTeMaTHKH

Payuonanvuvie uucna. Illompebnocmo 6 uppayuonanvuwix yucaax. Llxona Iughacopa

3apooicoenue ancebpvr 6 Hedpax apugpmemuxu. An-Xopeszmu. Poowcoenue 0OyK8eHHOL
cumsonuku. I1. @epma, @. Buem, P. [lexapm. Hcmopus eéonpoca o naxodxcoenuu ¢opmyn KopHet
aneebpauveckux ypasHenuti cmenenel, oonvuux yemoipéx. H. Tapmanvs, /. Kapoano, H.X.
Abenwv, D.1anya.

Ilocmpoenue npasunbHvlx MHO20Y20nbHUKO0G. Tpuccexkyus yena. Keaopamypa xpyea.
Yoeoenue kyba. Ucmopus uucna w. 3onomoe ceuenue.

ConeprxaHue Kypca MaTeMaTHKH B 9 Kjacce

Auredpa

ToxkaecTBeHHBbIe MPpeoOpa3oBaHus

JlpoOHO-panHOHATbHBIE BhIPAKEHUS

Crenenp c uenbiM mnokaszareneMm. [IpeoOpa3oBanue ApOOHO-IMHENWHBIX BBIPAKEHUMN:
CJIO)KEHUE, YMHOXKEHUE, JleNleHue. Aneebpauyeckas 0poobw./Jonycmumvle 3HA4EHUS NePEMEHHbIX
8 OpobOHOo-payuoHanbhvix evipadcenusx. Cokpawenue ancedbpauveckux opooet. Ilpusedenue
aneebpauveckux opodeii Kk obwemy 3namenamenio. [elicmeus ¢ ancedpaudeckumu OpoOAMU:
Cll0dICeHUe, 8bIYUMAaHUE, YMHOJNCEHUe, OelleHUe, 8036e0eHIUe 8 CNEeNeHb.

IIpeobpazosanue 8vipasiceHull, co0epHCAUUX 3HAK MOOYVIIA.

KBaaparnbie kopHu

Apudmernueckuil KBaJpaTHBI KOpeHb. [IpeoOpa3zoBaHHME BBIPAKEHHM, COIACPIKAIIUX
KBaJpaTHbIE KOPHU: YMHOXCHHWE, JCJICHHE, BBIHECEHHE MHOXXHTENS W3-TI0J] 3HaKa KOpPHSI,
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BHeCeHUe MHONCUMESI NOO 3HAK KODHAL.

DOyHKUMHA
CpoiictBa (QyHKUOUH: 00IacTh OMpeaCICHHUS, MHOXECTBO 3HAYCHUH, HYIH,
NPOMEKYTKH 3HAKOMOCTOSHCTBA, yémHocmsb/HeuémHocmo, NPOMEXKYTKH

BO3pacTaHusl M yObIBaHHWA, HauOOJbIIee M HaWMEHbIIee 3HadeHus. VcciemoBaHue
byHkuu o €€ rpaduxy.

IIpeocmasnenue 06 acumnmomax.

Henpepvienocms pynxyuu. Kycouno 3adanmnsvie pynkyuu.

IMocnenoBaTeIbHOCTH M MPOTPecCHU

YucnoBass  MOCIIEAOBAaTENILHOCTh.  [IpUMephl  YHCIIOBBIX  IOCIIEAOBATEIBLHOCTEH.
Beckoneunsle mocienoBaTenbHOCTH.  ApudMmernyeckas mporpeccuss u €€  CBOMCTBaA.
['eomerpuueckast mporpeccus. Dopmyra obweeo uneHa u cymmvl N NEPevbIX UIEHOB
apugmemuueckoil u ceomempuieckoli npoepeccuid. Cxo0aWascs 2eomempuieckas npopeccusl.

CraTucTHKa B TEOPUA Bep0HTHOCTeﬁ

Dnemenmovl KOMOUHAMOPUKU

Ilpasuno ymHooxcenus, nepecmanosku, ¢axmopuan uucia. Couyemanusi U YUCIO
couemanuii. Popmyna uucna couvemanuil. Tpeyeorvnuk Ilackana. Onvimvl ¢ 6OILWUM YUCTIOM
PABHOBO3MOIICHBIX  INEeMEHMAPHBIX cobvimuil. Buvluucnenue eepoamuocmeti 6 Onvlmax c
npumenenuem KomoOuHamopuwix gopmyn. Hcnvimanua bepuynnu.  Yenex u  ueyoaua.
Bepoamuocmu cobvimuti 6 cepuu ucnoimanuti bepnynnu.

Cnyuaiinvle éeuyunbl

3Hakomcmeo co CAYHAUHbIMU BEIUYUHAMU HA NPUMEPAX KOHEYHbIX OUCKPEMHbIX
cayyaiinvlx genuyur. Pacnpedenenue seposmuocmeti. Mamemamuueckoe oxcuoanue. Ceovicmea
Mamemamuyecko2o oxcuoanus. [lonamue o 3akone 6onvuux yucen. Mszmepenue eposmuocmetl.
Ilpumenenue 3axkona OoOMLWUX UUCEN 6 COYUONO2UU, CMPAXOBAHUU, 6 30PABOOXPAHEHUU,
obecneueHuu 6e30NACHOCMU HACENICHUSL 8 UPE3BbIYALIHBIX CUMYAYUSIX.

I'eomeTpus

I'eomeTrpuueckue purypsl B npocrpancTse (00bEéMHbBIE Tesa)

Mnozozpannuk u e2o snemenmul. Hazeanus MHO202PAHHUKOS C PA3HBLIM NOJIOJCEHUEM U
Konuyecmeom epawued. 1lepBUYHBIE MPEICTABICHHS O MUPAMUAE, NMapajuleIenuIee, MpusMe,
cdepe, mape, LHWIMHIPE, KOHYCE, UX 3JIEMEHTaX U MPOCTEHIINX CBOWCTBAX.

N3mepenus u BoIYNCICHUS

Beauuunbl

[IpencraBnenne 00 00bEMe U ero cBoiictBax. M3mepenue oobéMa. Equnuibl usmepenus
00BEMOB.

@opMynbl JUIMHBI OKPYXXHOCTM W ILomwanu kpyra. Teopema cunycos. Teopema
KOCUHYCO8.

Paccrosinus

PaccrosiHne Mexay Toukamu. PaccTosHue OT TOUKM 10 HpAMOM. Paccmosnue medcoy
Queypamu.

BekTOpbl H KOOPAMHATHI HA MJIOCKOCTH

BekTopsl

Ilonatue BekTOpa, AEHUCTBUS HaJ BEKTOPAMH, MCIIOJIb30BAaHHE BEKTOPOB B (pU3MKe,
Pasnodicenue 6eKmopa Ha CoCmagialouue, CKAIapHoe npou3eeoeHue.

Koopaunarsi

OCHOBHbBIE TIOHSITUSI, KOOPOUHAMbBI  BEKMOPA, PACCMOSHUE MeHCOy  MOYKAMU.
Koopounamer cepeounvt ompeska. Ypasuenus ghucyp.

Ilpumenenue 6ekmopoé u KoOpOUHam O peuenus NPOCMeUx 2eoMempuydecKux
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3a0ay.
Hcropusi MaTeMaTHKH

Tlosgnenue memooa KoOpOUHam, NO3BONAIOULE20 NEPEBOOUMb 2eoMempuiecKue 00beKmbl
Ha s3vlk aneeopwl. [losenenue epaguxos pynkyuii. P. [exapm, I1. @epma. Ilpumepol paznuunwvlx
cucmem KOOpoOuHam.

3aoaua Jleonapoo Ilusanckoeo (@ubonauuu) o kpoauxax, uucia Quoonauuu. 3adava o
waxmamuou oocke. CX00UMOCMb 2e0MempuiecKoll Npocpeccuu.

HUcmoxu meopuu eeposimuocmeil: cmpaxoeoe oeno, azapmuvie uepvl. Il. DPepma,
b.Ilackanw, A. Bepnynnu, A.H.Koamoeopos.

Acmponomus u eeomempus. Ymo u xax ysnanu Anaxcaeop, Ipamocghern u Apucmapx o
paszmepax Jlynvl, 3emau u Coanya. Paccmoanus om 3emau 0o Jlymer u Connya. HMzmepenue
paccmosinus om 3emau 0o Mapca.

Ponv poccuiickux yuénvix 6 pazeumuu mamemamuxu: JI.Dvnep. H.H.Jlobayesckuil,
11.J1.Yeoviwes, C. Kosanesckas, A.H.Koamoeopos.

Mamemamuxa 6 pazeumuu Poccuu: [lemp |, wikona mamemamuueckux u HagueayuoOHHbIX
Hayk, pazsumue poccutickozo ¢noma, A.H.Kpwinos. Kocmuueckas npoepamma u M.B.Kenowviuu.

TemaTnueckoe miannposanme S kiaacce (170 yacos)

Ne it Tema KOJIMYECTBO
qacoB
1 I'naBa 1. HatypanbHbie uncna 20
2 ['maBa 2. CnoxkeHre 1 BBIYUTAHNUE HATYPATIbHBIX YHCET 33
3 ['naBa 3. YMHOXEHHE U JIeJICHUE HATypaIbHBIX YUCEI 37
4 ['nmaBa 4. OOGBIKHOBEHHBIE IpOOU 17
5 ['maBa 5. Jlecaruunsie Apodu 48
§) I'naBa 6. IToBTOpenue u cucremaTusanus yueOHOro MaTepuaa 15

TemaTnueckoe mannposanme 6 kiaacc (170 yacos)

Ne Tema KOJIMYECTBO
qgacoB
1 I'maBa 1. JIenuMoCTh HaTypaJIbHBIX YHCEI 17
2 ['maBa 2.0O0BIKHOBEHHBIE IPOOH 38
3 ['nmaBa 3.OTHOIIEHHS ¥ TPONOPLIUU 28
4 I'maBa 4. PanmmonanbHbBIE YHCIA U JeHCTBUS HaJl HUMH 12
5 ['naBa 5. IloBTOpeHue u cucTeMaTu3aius yueOHOTo MaTepuaa 15

TemaTuyeckoe NIaHUPOBaHue 7 KJace

Auareopa (102 yacos)
Ne Tema KOJIN4€eCTBO
4acoB
1 I'naBa 1.JIuHeliHOE ypaBHEHHE C OHOM IEPEMEHHOMN 15
2 I'naBa 2. Llenbie BoIpakeHUs 52
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3 ['maBa 3. ®Oyukmun 12
4 I'maBa 4. Cuctemsl ABYX JTUHEHHBIX YPaBHEHUN C ABYMS 20
epPEMEHHBIMH
5 I'naBa 5. [loBTOpeHue u cucremarusanus yaeOHOro MaTepuana 3
TemaTuuyeckoe NVIAHUPOBAHUE 7 KJIacCC
I'eomerpus (68 yacon)
Ne it Tema KOJIM4€eCTBO
qacoB
1 I'naa 1. IIpocreiimme reomeTprueckue GUrypsl 1 UX CBOWCTBA 15
2 I'maBa 2. TpeyroabHUKH 18
3 I'masa 3. [lapamienbusie npsimbie. CyMMa yriioB TPEyrojibHHUKA 16
4 I'maa 4. Oxkpy)HOCTb U KpyT. ['eoMeTprdecKre NOCTPOCHUS 16
5 I'maBa 5. TloBTOpeHue u cuctemMaTu3aius yueOHOro maTepuana 3
TemaTuyeckoe niaHupoBanue 8 Kiace
Auareopa (102 yacos)
Ne i Tema KOJIUYECTBO
4acoB
1 I'napa 1. PalliOHAIBHBIC BEIPAKCHHUS 42
2 I'naBa 2. KBaaparusie kopHU. JlelCTBUTEIbHBIE YKCIa 26
3 I'maBa 3. KBagpatHble ypaBHEHH 24
4 I'naBa 4. IloBTOopeHue u cucremMarusanus yueOHOro Marepuana 10
TemaTuyeckoe niaHupoBanue 8 KJiace
I'eomerpus (68 yaca)
Ne i Tema KOJIUYeCTBO
4acoB
1 I'maBa 1. YeTplpexyroinbHUKN 26
2 I'naBa 2. [TonoGue TpeyroJbHUKOB 12
3 I'naBa 3. PemieHue npsiMOyTOJIBHBIX TPEYTOJIbHUKOB 15
4 I'nmaBa 4. MHoroyronpHuKH. [l1011aas MHOTOYTOTbHIKA 12
5 ['naBa 5. [loBTOpeHue u cucTeMaTu3aius yueoOHOTo MaTepuaa 3
TemaTnueckoe IiIaHupoBanue 9 Kiaace
Auareopa (102 yaca)
Ne ninn Tema KOJIUYECTBO
qacoB
1 I'naBa 1. HepaBeHnctBa 21
2 ['naBa 2. KBagpartuunas pyHKIus 32
3 I'maBa 3. DneMeHThI IPUKIIATHON MAaTEMAaTUKHU 21
4 I'maBa 4. YncioBble TTOCIEe0BATETLHOCTH 21
5 I'naBa 5. [loBTOpenue u cucremarusanus yueOHOro Marepuana 7

TemaTnueckoe MJIAHUPOBaHue 9 Kiaace
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I'eomeTpus (68 yacoB)

Ne Tema KOJIN4€eCTBO
4acoB
1 I'nmaBa 1. Pemenue TpeyrojibHUKOB 17
2 I'naga 2. [IpaBusibHbIE MHOTOYTOJIBHUKHT 10
3 I'naBa 3. JlekapTOBBI KOOPAMHATHI 12
4 I'nmaBa 4. BekTopbl 15
5 I'masa 5. 'eomeTpuueckue npeodpazoBaHus 11
6 I'nmaBa 6. [loBTOpeHUe U cucTemMaru3aius yaeOHOTO MaTepuaia 3
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