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1. OKTAOpBhCKUiA



IINIAHUPYEMBIE PE3YJIBTATBbI OCBOEHUSA YYEBHOI'O ITPE/IMETA

JIMYHOCTHBIE Pe3yJabTAThI:

- OTBETCTBEHHO OTHOCUTBHCS K YYEHHIO, TOTOBHOCTh M CIIOCOOHOCTh K CaMOPAa3BUTHIO H
caM0o00pa30BaHHUIO HA OCHOBE MOTHBAIIMU K OOYYCHUIO U MO3HAHHMIO;

- c(OpMHPOBAHHOCTh KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIEHHUH W COTPYJHHYECTBE CO
CBEPCTHHKAMH, CTAPIIMMHU ¥ MJIaJIIIMMHU B 00pa3oBaTeIbHON, Y4eOHO-MCCIIeI0BATEIbCKON, TBOPUECKOM 1
APYTUX BUAAX JIESTEIBHOCTH;

- YMETh SCHO, TOYHO, TPAMOTHO HM3JIaraTh CBOM MBICIH B YCTHOH W NMHUCHhMEHHOH peuH, IOHUMATh
CMBICIT TIOCTaBJIGHHON 33/1a4M, BEICTPAUBATh apI'yMEHTALUIO, IIPUBOJUTH IPUMEPHI M KOHTPIIPUMEPHI;

- UMETh INEPBOHAYAIBHBIC MPEICTABICHUS O MaTeMaTHYeCKOW Hayke Kak cdepe 4eroBeYecKon
JeSATeNbHOCTH, 00 dTamnax e€ pa3BUTHsA, O €€ 3HAYMMOCTH JJISl Pa3BUTHUS [IUBUIIH3AINH;

- KpUTHYHO MBICIIHTh, YMETh PAaclO3HABaTh JOTMYECKH HEKOPPEKTHBIC BBHICKA3bIBAHUS, OTIMYATh
THIIOTE3Y OT (aKTa;

- KpEaTHMBHO MBbICIIUTh, WHUIIMATUBHOCTh, HAXOJIYWBOCTh, AaKTHBHOCTb TIPH  PEIICHUM
apuMeTHYECKUX 3a/1a4;

- KOHTPOJIMPOBATH MPOIIECC U PE3YIbTAT YIeOHOW MATEMAaTHIECKOM EATEIbHOCTH,

- ¢(hOpMHUPOBAHHOCTH CITOCOOHOCTH K YMOLMOHATBHOMY BOCTIPHATHIO MAaTEMAaTHIECKUX OOBEKTOB,
3aj1a4, peIIeHUH, PacCy ICHUH;

- yMeTb paboTaTh B TpyIe: HAXOAWUTh OOIIee pelIeHHe M pa3peliaTh KOH(IUKTHI HA OCHOBE
COTJIACOBAHUS TIO3UIUH U y4ETa HHTEPECOB; CIIYIIATh MapTHEPA.

MeranpeaMerHblie pe3yabTarbl:
MertanpeameTHble pe3yabTaThl BKJIIOUAIOT YHUBEPCAJIbHbIE yueOHBbIE JAEHCTBUS (pEryNsITUBHBIC,
[I03HaBaTeIbHbIE, KOMMYHUKAaTUBHBIC).

PeryasituBubie YY /I:

1. Ymenue camocmoamenvno onpedenamov uenu ooyuenus, cmasumo u GOpmyauposams
Hog6ble 3a0auu ¢ yuede U NO3HABAMENbHOI 0eAMeNbHOCMU, PA36UEANb MOMUELL U UHIMEPEChl CEOell
nO3HABAMENbHOU 0eAmenbHOCHU.

Oo0yyarommiicss cMoOXKeT:

- aHAIM3UPOBATh CYIIECTBYIOIIUE M IUIAHUPOBATh OyIylide OOpa3oBaTENbHBIE PE3YNIbTATHI
UIEHTU(DUIIMPOBATH COOCTBEHHBIE MPOOIJIEMBI U OTIPECIISTH TIIaBHYIO MTPo0eMy;

- BBIIBUTATh BEPCUU pelIeHHs MpodIeMbl, (GOPMYITHPOBATH TUIIOTE3bI, TPEIBOCXUIATH KOHEUHBIH
pe3ynbTarT;

- CTaBUTh IIeNIb JESATENILHOCTH Ha OCHOBE OINpEAENeHHOW MpoOJeMbl M CYIIECTBYIOIINX
BO3MOXKHOCTEI;

- (hopmynupoBaTh ydeOHbIE 3a1a4M KaK IIard JOCTHKEHUSI TOCTABIEHHOM LIEJH IeATEIbHOCTH;

- 000CHOBBIBATh IICJIEBBIE OPUEHTUPHI U TPHOPUTETHI CCHUIKAMH HA IIEHHOCTH, YKa3biBas U
00OCHOBBIBAS JIOTHUECKYIO MTOCIEA0BATEIHHOCTD II1aroB.

2. Ymenue camocmosamenvHo NAAHUPOGAMb NYMU OOCHUNCEHUA Uenell, 6 HOM Hucie
anbmepHamueHvle, 0CO3HAHHO @blOUpamv Haubdoee IPhexmuenvlie cnOCodbl peuieHus y4ueoHvIX U
no3HasamenbHuIX 3a0au.

Oo0yuawmmiicsi CMOXKeT:

- OTpeAeNsATh HEOOXOAUMBbIE JeCTBHE(s) B COOTBETCTBUU C y4EOHOHN M MO3HABATENbHON 3a1aueit
Y COCTaBJIATh AITOPUTM UX BBITOJHEHUS;

- 000CHOBBIBATh U OCYILECTBIISITh BBIOOp Hanbosee 3pPeKTUBHBIX CIIOCOOOB pelIeHNs YUeOHbIX U
MO3HABATEJIbHBIX 337124,

- OTNpEAeNSITh/HaX0IUTh, B TOM YHUCJIE U3 MPEIOKEHHBIX BapHAHTOB, YCIOBHS ISl BHITIOJHEHUS
y4eOHOW 1 TI03HaBaTeNbHOM 3a/1a4H;

- BBICTPAMBATh JKM3HEHHBIE TUTAHBI HAa KPATKOCPOYHOE OyJyIiee (3asBISATH II€JIEBbIE OPUEHTHPHI,
CTaBUTh aJIeKBaTHbIE MM 3aJladyll M TIpelajaraTtb NEHCTBUS, yKas3blBas W OOOCHOBBIBAS JIOTMUYECKYIO
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MOCJIEI0BATEIBHOCTD IIaroB);

- BBIOMpATh M3 MPEUIOKEHHBIX BAapUAHTOB M CAMOCTOSTEIBHO HCKaTh CPEICTBA/PEcypehbl Uis
pelIeHus 3a/1a4k/I0CTHKEHUS LU,

- COCTAaBJIATH IUIAH PELICHUS IPOOIJIEMBI (BBIIIOJHEHUS IPOEKTA, IPOBEICHUS UCCIIEI0OBAHUS);

- ONpeAENATh MOTEHIMAIbHBIE 3aTPYAHEHHS MIPU PEIICHUN y4eOHOM U MMO3HABATEIbHOM 33/1a4il U
HaXOJUTb CPEACTBA I UX YCTPaHEHUS;

- ONKCHIBATH CBOM OMBIT, Oopmilsis ero Ajs mepefauyd APYTUM JIIOASM B BHJIE TEXHOJIOTUU
pelIeHns IPaKTUYECKUX 3ajad ONPEAEIEHHOr0 Kiacca;

- IJTAHUPOBATh U KOPPEKTUPOBATH CBOIO MHIMBUAYAIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO.

3. Ymenue coomnocums ceou oeiicmeus ¢ naAaGHUPYeMbIMU Pe3YIbMAmMAMu, OCyU{eCmeasins
KOHmMpONb ceoeil 0eamenbHocCmu 6 npouecce OOCMUNCEHUs pe3yibmama, Onpeoeisimsy Cnocoowvl
0elicmeuil 6 pamKax NPeodloONHCeHHBIX YC106UN U MPedoCanHUll, KOPPEKMUPOGaAnms C60U OeliCmeus 6
COOmeemcmeuu ¢ usmenalueica cumyayueil.

Oo0yuawimuiicsi CMOXKeT:

- OIIPEAEIIATh COBMECTHO C NEJAroroM U CBEPCTHUKAMU KPUTEPUU IUIAHUPYEMBIX PE3YJIBTATOB U
KPUTEPHUH OIICHKH CBOCH y4eOHOM AEeITEeTbHOCTH;

- CHCTeMaTHU3MpOBaTh (B TOM 4YHCJIE BHIOMpPATh NPUOPUTETHBIE) KPUTEPUU IUIAHUPYEMBIX
PE3yJIbTaTOB U OLIEHKU CBOEH JESTEIbHOCTH;

- 0TOMpaTh MHCTPYMEHTHI AJIs OLIEHUBAHUS CBOEH NIEATEIbHOCTH, OCYIIECTBISTH CAMOKOHTPOIIb
CBOEH JEATENIbHOCTH B paMKax MPeJIOKEHHBIX YCIOBUM U TpeOOBaHUM;

- OLICHMBATh CBOK JEATEIbHOCTb, ApPryMEHTHPYs MPUYMHBI JOCTHKEHUS WIH OTCYTCTBUSA
IUIAHUPYEMOTI'O Pe3yiIbTaTa;

- HaXOJWUTH JIOCTATOYHBIC CPEICTBA JIsl BBHIMOJIHEHHS y4eOHBIX ACHCTBUN B H3MEHSIOIIEHCS
CUTYallly W/WIU MIPH OTCYTCTBUU TIAHUPYEMOTO Pe3yiIbTaTa;

- paboTas Mo cBOeMy IUIaHY, BHOCHUTh KOPPEKTUBHI B TEKYIYIO JESATEIbHOCTh HA OCHOBE aHATN3a
M3MEHEHHI CUTYalluH JIJIS TIOJTyYeHHS 3aIJITaHMPOBAHHBIX XapaKTEPUCTHK MPOTyKTa/pe3yIbTara;

- YCTaHaBJIUBAaTh CBA3b MEK/Y MOJYYCHHBIMU XapaKTEPUCTUKAMH IIPOAYKTA U XapaKTEPUCTUKAMHU
mpouecca JEsTebHOCTM M IO 3aBEPIIECHUU JIEATEJBHOCTH MpejiaraTh HW3MEHEHHE XapaKTePUCTHK
rpoliecca ISl HOJIy4eHUs YIYUIIEHHbIX XapaKTePUCTUK MMPOAYKTA;

- CBEPSATH CBOU JICMCTBUS C LENbIO U, TP HEOOXOAUMOCTH, UCIIPABIIATH OIIMOKN CAaMOCTOSITENIBHO.

4. Ymenue ouyenusamv npasuUNILHOCMb GHINOTHEHUA YYEOHOU 3a0auu, CcOOCMEEHHble
603MOICHOCIU €€ PeuleHUA .

Oo0yuamuiicsi CMOXKeT:

- OIPENENATh KPUTEPUH TPABIIIBHOCTH (KOPPEKTHOCTH ) BBITIOJHEHHS Y4eOHOM 3a/1auH;

- AHAJIU3MPOBaTh M OOOCHOBBIBATH MNPHUMEHEHHE COOTBETCTBYIOLIETO HHCTPYMEHTapus [Uis
BBITIOJTHEHUS y4eOHOM 3a/1aui;

- CBOOOIHO MOJIb30BaThCs BHIPAOOTAHHBIMHM KPUTEPUSIMHU OLIEHKH M CAMOOLICHKH, UCXO/IS U3 LIeNH
1 UMEIOLINXCS CPEJICTB, pa3inyasl pe3ysbTaT U crocoObl JeHCTBUM;

- OLIEHUBATh MPOJYKT CBOEH JESITEIbHOCTH 10 3aJaHHBIM U/WIIM CAMOCTOSTENIBHO OIpeIeIEHHBIM
KpUTEPUSIM B COOTBETCTBUU C IIEJIBIO €S TEIIbHOCTH;

- 00OCHOBBIBaTh JIOCTHXKMMOCTb LI€JIM BBIOPAaHHBIM CHOCOOOM Ha OCHOBE OLIEHKH CBOMX
BHYTPEHHUX PECYPCOB U JOCTYNHBIX BHEITHUX PECYPCOB;

- (hUKCHUpPOBaTh U AHAJTU3UPOBATHh TUHAMUKY COOCTBEHHBIX 00pPa30BaTENIbHBIX Pe3yIbTaTOB.

5. Bnadenue ocnoeamu camoKOHmMpos, camoOUeHKu, NPUHAMUA PEUIEHUIL U OCYULeCTE1eHUA
OCO3HAHHO20 6b100PA 6 Y4UeOHOIl U NO3HAGAMETbHOI.

O0yyaommiicss CMOXKeT:

- Ha0mOJaTh M aHAIM3UPOBATh COOCTBEHHYIO Y4YEOHYIO M IO3HABATENbHYIO AEATEIbHOCTh U
JeSITeIbHOCTh IPYruX 00y4yarouxcs B MPOLecce B3aUMOIIPOBEPKU;

- COOTHOCUTHb pealibHbleé W IUIAHUPYEMbIE pe3yJabTaThl WMHIMBUIYaJbHONH 0O0pa3oBaTeNbHON
JeSITeIbHOCTH U IeNIaTh BBIBObL;

- IPUHUMATD pPelIeHHE B y4eOHOW CUTyallud U HECTH 32 HEr0 OTBETCTBEHHOCTH;



- CaMOCTOSITENIbHO OIpEAENATh MPUUYMUHBI CBOETO yclexa WM HeyclleXxa U HaXOJUTh CIIOCOOBI
BBIXOJIa U3 CUTYaIllMH HEYCIIeXa;

- PETPOCHEKTUBHO ONpEAENsATh, KaKhe JIEHCTBUS MO PEUICHUIO y4eOHOHN 3aJauM WM MapaMmeTphbl
3TUX JCHUCTBHUIA MPUBEIH K MOJYICHUIO HMEIOIIErOCs MPOAYKTa yueOHOU AesITeIbHOCTH;

- JIEMOHCTPUPOBATh MPHEMbI PETYISALUU MCUXO(DU3HOIOTUYECKUX/ SMOIMOHAIBHBIX COCTOSHHIMA
i AoCTIKeHUS d(deKxTa yCmoKoeHus (YCTpaHEHHsS HMOIMOHAIBHOW HANpsSHKEHHOCTH), 3(deKTa
BOCCTAHOBJICHUSI (OclabieHUs TPOSBICHHH yTOMJIeHHs), Od(ddexra akTUBU3AIMU  (TIOBBIICHUS
MCUX0(U3HOTIOTHIECKON PEaKTUBHOCTH).

Ilo3naBaresbHble YY /!

1. Ymenue onpeoenamv nonamusa, cozoagamev 0000uieHUA, YCHMAHABIUBAMb AHAIOZUU,
Knaccuuyuposams, camocmoamenbHo 6blOUpamy OCHO6AHUA U Kpumepuu O0aa Klaccudukauyuu,
ycmaunagaueamy  NPUYUHHO-CIEOCMEEHHbIE  C6A3U,  CIMPOUmMb  J102UYECKOe  paccyiycoeHue,
yMo3aKauenue (WHOYyKmugHoe, 0e0yKmueHoe, o aHaA102uu) u 0ej1amsy 6b186000bL.

Oo0yuawimuiicsi CMOXKeT:

- noadupaTh CJIOBA, COMOJYUHEHHBIE KIIOYEBOMY CIIOBY, OIpPENESIONIMe €ro MpHU3HaKu U
CBOMCTBA;

- BBICTPAMUBATh JIOTUYECKYIO IETIOYKY, COCTOALIYIO M3 KIIOUYEBOIO CIIOBA M COMOAYMHEHHBIX €My
CJIOB;

- BBLACNATH OOIIMI MPU3HAK IBYX WJIM HECKOJBKHX MPEIMETOB WU SIBICHUA U OOBSICHATH MX
CXOJCTBO;

- O0BEeNMHATH MPEAMEThl U SBICHUS B TPYIIBI MO ONPEICICHHBIM MpU3HAKaM, CPaBHHUBATD,
KJIACCU(UIIUPOBATH M 00001IaTh (DaKTHI U SIBICHUS;

- BBIICTISATH SIBJICHHUE U3 OOILEro psiia APYTUX SIBICHHUIA;

- ONpeACNATh OOCTOATEIhCTBA, KOTOPBIC NPEIIICCTBOBAIM BO3HHKHOBCHHIO CBSI3U MEKIY
SIBIIGHUSIMU, U3 ITHX OOCTOSITENLCTB BBIACTATH ONPEACTSIONINE, CIIOCOOHBIE OBITH MPUYMHON IaHHOTO
SIBIICHUSI, BBISIBJIATH IPAYUHBI U CIICJICTBUS SIBJICHHIA,

- CTPOUTH PACCYKICHHE OT OOIIMX 3aKOHOMEPHOCTEH K YacCTHBIM SBIIEHUSM M OT YaCTHBIX
SIBIICHUH K OOITMM 3aKOHOMEPHOCTSIM;

- CTPOUTDH PacCyKJIEHUE HA OCHOBE CPAaBHEHUS MPEIMETOB U SBICHUI, BBIIEISSA IPU ATOM 00IIHe
MPU3HAKY;

- M3JIaraTh MOJy4EHHYIO HHPOPMAIUIO, HHTEPIPETUPYS €€ B KOHTEKCTE pellaeMoii 3a/1a4i;

- CaMOCTOSITENIbHO YyKa3bIBaTh Ha HH(OpPMAIWIO, HYXKIAIONIYIOCS B IMPOBEpPKe, MpeiaraTb U
MIPUMEHSITH CIIOCO0 MPOBEPKH IOCTOBEPHOCTH UH(POPMAITUH;

- BepOaIn30BaTh SMOIIMOHAIBHOE BIIEUATICHNE, OKA3aHHOE Ha HETO UCTOYHUKOM;

- OOBSCHATH SBICHUS, MPOIECCHI, CBA3M U OTHOIICHHUS, BBISBISIEMbIE B XOJ€ MMO3HABATEIHHOU U
HCCIIEIOBATENbCKON JESATENIbHOCTH (MPUBOAUTH OOBSICHEHHWE C HM3MEHEHHEM (OpPMBI NpEACTaBICHUS;
OOBSCHSATH, NETANU3UPYS WM 0000111as1; OOBSICHATH C 3aIaHHON TOUKH 3PEHUs);

- BBISABJIATh W HA3bIBaTh NPUYHHBI COOBITHS, SBJICHHS, B TOM YHCJIE BO3MOXKHBIC /Hambolee
BEPOSATHBIE TMPUYNHBI, BO3MOKHBIE TOCIEICTBUS 33aJaHHOW MPHUYMHBI, CAMOCTOSITENIBHO OCYIIECTBISS
MIPUYUHHO-CJICICTBEHHBIN aHAJIH3;

- JIeNaTh BBIBOJ HA OCHOBE KPUTHUYECKOTO aHANM3a Pa3HBIX TOYEK 3PEHHS, MOATBEPKAATh BHIBOJ
COOCTBEHHOM apryMEeHTAIUEH WIIH CAMOCTOSTEIIHHO TIOJTyYeHHBIMA JaHHBIMHU.

2. Ymenue cozoasams, npumenams u npeodpazoeviéamsy 3HAKU U CUMBOJIbl, MOOEIU U CXEMbl
07151 peuieHus y4eOHbIX U NO3HAGAMETbHBIX 3A0aY.

Oo0yuawmmiicsi CMOXKeT:

- 0003HaYaTh CHMBOJIOM W 3HAKOM TIPEIMET H/WITU SIBJICHHC;

- OMpEAeNATh JIOTUYECKUE CBA3M MEXAY MpeAMEeTaMH W/WIN SBICHHUSMH, 0003HAYaTh JIaHHBIC
JIOTUYECKHE CBSI3H C TIOMOIIIBIO 3HAKOB B CXEME;

- co371aBaTh a0CTPAKTHBIN WM PeaNbHBIN 00pa3 mpeaMeTa U/iiu SBICHHS;

- CTPOHUTH MOJIETIE/CXEeMY Ha OCHOBE YCJIOBHUM 3a7a4d W/ WM CITOco0a ee pPeIieHus;

- co3daBaTh BepOalbHBIC, BEIISCTBEHHbIE M HWH()OPMAIMOHHBIE MOJEIU C BBIJCIICHUEM
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CYLIECTBEHHBIX XapaKTEPUCTUK OOBEKTa Ui OMpeiesieHusl Cocoda pelieHus 3a1auld B COOTBETCTBUU C
CUTYyaLlUEH;

- mpeoOpa3oBbIBaTh MOJIEIM C IIEJIbIO BBISBICHHSI OOIIMX 3aKOHOB, OMPEICNIAIOIINUX JaHHYIO
MPEIMETHYIO 00JIacTh;

- MEPEeBOJUTH CJOXKHYIO MO COCTaBy (MHOTOACHEKTHYI0) MHGOpMANUI0 U3 TrpaduuecKkoro Hiu
(dhopManr30BaHHOTO (CUMBOJILHOTO) MIPEICTABICHHS B TEKCTOBOE, U HA000POT;

- CTPOUTH CXEMY, aJTOPUTM JEHCTBUS, MCIPABIATh WM BOCCTAHABIMBATH HEM3BECTHBIM paHee
JITOPUTM Ha OCHOBE MMEIOLIETOCS 3HAaHUS 00 00BEKTE, K KOTOPOMY IIPUMEHSIETCS alITOPUTM;

- CTPOUTH J0Ka3aTeNIbCTBO: MPSMOE, KOCBEHHOE, OT POTUBHOTO;

- aHAIM3UPOBATH/PEIICKCHPOBATh OIBIT Pa3pabOTKU M pean3alud  y4eOHOro MPOEKTa,
UCCIIEeIOBaHMs (TEOPETUYECKOr0, SMIIMPUYECKOr0) HA OCHOBE MPEAJIOKEHHOM MPOOJIIEMHOI CUTyaluw,
MIOCTABJICHHOW ENIN W/WJIH 3aJJaHHBIX KPUTEPHEB OLIEHKU MPOAYKTa/pe3yabTara.

3. Cmuicnosoe umenue.

Oo0yuawimuiicsi CMOXKeT:

- HaXOJIUTh B TEKCTe TpeOyemMyro nH(OPMALIHIO (B COOTBETCTBUU C LIETISIMU CBOEH JESITEILHOCTH);

- OpHUCHTUPOBATHCSI B COJEPKAHUU TEKCTa, IMOHUMATh IIEJIOCTHBIA CMBICI  TEKCTa,
CTPYKTYpUPOBATH TEKCT;

- YCTaHABIIMBATh B3aMMOCBSI3b OMMCAHHBIX B TEKCTE COOBITHIA, SIBIICHUH, ITPOIIECCOB;

- PE3IOMHUPOBAThH IIABHYIO UJICIO TEKCTA;

- MpeoOpa3oBBIBATH TEKCT, «IIEPEBOJI» €r0 B JAPYTYI0 MOJATBHOCTh, HHTEPIPETUPOBATH TEKCT
(XyII0’)KECTBEHHBIN UM HEXYI0’KECTBEHHBIM — yueOHBINA, HAyUYHO-TIONYISPHBINA, HH()OPMALIMOHHBIN, TEKCT
non-fiction);

- KPUTUYECKH OLIEHUBATh COZiepKaHue U (POpMy TEKCTa.

4. @opmuposanue u pazeumue IK0J10ZUHECKO20 MbIUICHUA, YMEHUE NPUMEHAMDb €20 6
nO3HABAMENbHO, KOMMYHUKAMUBHOIL, COUUATbHOU NPAKMUKE U NPOPeCCUOHATIbHOI OPUEHMAYUU.
Oo0yuarommiicsi CMOXKeT:

- OIPEIENATh CBOE OTHOIIEHUE K IPUPOIHOM cperie;

- aHATM3UPOBATH BIUSHHUE SKOJIOTHYECKUX (PaKTOPOB HA CPeTy OOUTAHWS KUBBIX OPTraHU3MOB;

- IPOBOJUTH IPUYMHHBIN U BEPOATHOCTHBIN aHAIIN3 SKOJIOTMUECKUX CUTYaIlHil;

- TIPOTHO3MPOBATh W3MEHEHUsS CHUTYaIlMH MPH CMEHE JCHCTBHS OJHOTO (pakTopa Ha JEeHCTBUE
apyroro (akropa;

- PacmpoCTpaHsSTh DKOJOTHYECKHE 3HAHUS W YYacTBOBATH B INPAKTHUECKUX Jeax IO 3alluTe
OKpy>KaroIen cpeabl;

- BBIpaXaTh CBOC OTHONICHWE K TPUPOJIC UYepPe3 PUCYHKH, COYMHCHHS, MOJICIH, MPOCKTHBIC
paboThI.

5. Pazsumue momueayuu K 061a0eHUI0 KYbMYpPOU AKMUGHOZ0 UCHONb306AHUA Cl08apeil U
Opy2ux nOUCKOBBIX CUCHIEM.

Oo0yuarommiicsi CMOXKeT:

- OIpeNeNaTh He0OOXOIUMBIE KIIFOUEBbIE MOMCKOBBIE CIIOBA U 3aIIPOCHI;

- OCYIIECTBIIATH B3aMMOJICHCTBHUE C AIEKTPOHHBIMU TOMCKOBBIMU CHCTEMAaMU, CIIOBAPSIMH,

- (hopmMHpOBaTH MHOKECTBEHHYIO BEIOOPKY M3 MOMCKOBBIX HICTOYHUKOB IS

- 00BEKTHBH3AIMN PE3YJIbTATOB MTOUCKA;

- COOTHOCHTD TOJIYYE€HHBIE PE3YNIbTAThI TOMCKA CO CBOCH MEATEIbHOCTBIO.

Kommynukarusubie YY/I:

1. Vmenue opzanuzoevieamv yueonoe compyoHuuecmeo u cO8MECMHYI0 O0eAmeabHOCHb C
yuumenem U C6epCHMHUKAMU; PAOOMAmMy UHOUBUOYATIbHO U 8 ZPYRne: HAX00UmMb o0ujee peuienue u
paspewiamep KOHPIAUKMBL HA OCHOGE CO2NACOBAHUA NOZUWUIL U yUema UHmMePecos; (opmyauposams,
apeymenmupoeams u OMCcmauams c6oe MHEeHUe.

Oo0yuawmuiicsi CMOXKeT:
- OTIPENIENSITh BO3MOYKHBIE POJT B COBMECTHOMW JESATEITHHOCTH;
- UTPAaTh OMPECIICHHYIO POJIb B COBMECTHOM JI€ATEILHOCTH;



- IPUHUMATD MO3UIUI0 cOOECeHUKA, TOHUMAs TIO3UIIMIO IPYroro, pa3inyaTh B €r0 PEUH:

- MHEHHE (TOYKY 3pEHUs), TOKA3aTeIbCTBO (ApTYMEHTHI), (aKThl; TUTIOTE3bl, AKCHOMBI, TEOPHUU;

- ONpeAensiTh CBOM [JCHCTBUS U JIGHCTBUS MapTHeEpa, KOTOphIE CIOCOOCTBOBAIM WIIU
MPENSATCTBOBAIIN MPOIYKTUBHOW KOMMYHUKAIIUH;

- CTPOUTH O3UTUBHBIC OTHOILIEHUS B IIpoIecce YUeOHOM 1 MO3HABATENIbHOM A€ATeIbHOCTH;

- KOPPEKTHO M apryMEHTUPOBAaHHO OTCTAaMBaTh CBOIO TOYKY 3pEHHUS, B JHCKYCCHUH YMETh
BBIIBUTATh KOHTPApryMEHTHI, Nepedpa3upoBaTh CBOIO MBICIH (BIaJCHHE MEXaHU3MOM 3KBHUBAJCHTHBIX
3aMeEH);

- KPUTHYECKU OTHOCUTBHCS K COOCTBEHHOMY MHEHUIO, C IOCTOMHCTBOM MPU3HABATh OIIUOOYHOCTD
CBOETO0 MHEHUS (€CJIM OHO TAKOBO) M KOPPEKTUPOBATH €T0;

- Ipe/Iarath albTePHATUBHOE PellleHUE B KOH(QIUKTHON CUTYaIUH;

- BBIJICJIATH OOIIYIO TOUKY 3pEHHUSI B TUCKYCCHH;

- JIOTOBApUBAThCA O MpaBUiaX M BOMPOCAX AJisi OOCYXKACHHS B COOTBETCTBUM C IOCTABIIEHHOM
repe. rpymnmnou 3aaayeu;

- OpraHu30BBIBaTh yueOHOE B3aMMOJCICTBHE B Ipymime (OnpeaensTs oOlie Heial, pacupeaeisTh
poJIu, 1I0TOBAapUBAThCS IPYT C APYTOM U T. 1.);

- YCTpaHATb B paMKax Juajora pa3pblBBI B  KOMMYHHKAIMH, OOYCIOBIECHHBIC
HETIOHUMAaHUEM/HETIPUSTHEM CO CTOPOHBI COOECEIHIKA 3a/1a4i, (POPMBI HITH COJICPKAHUS THAIIOTa.

2. Ymenue 0CO3HAHHO UCHOIB306AMb peuesble CPEOCHEa 8 COOMEEemcmeuu ¢ 3aoaueil
KOMMYHUKAUUU ONA 8bIPANCEHUA CEOUX YYGCME, MbICAel U nompeoHocmeil 014 NIAHUPOGAHUA U
pecynayuu ceoeil 0eamenbHOCmU; 61d0eHue YCMHOU U NUCbMEHHOU peublo, MOHO10ZUYECKOl
KOHMEKCMHOIU peusio.

Oo0yuarmuiicsi CMOXKeT:

- OTIPENIENATh 33]]a9y KOMMYHHUKAIIMHN U B COOTBETCTBHH C HEW OTOMpATh peueBbIe CPEACTBA;

- OTOMpaTh U UCMOJIH30BaTh PEUYEBBIC CPEJICTBA B MPOIIECCE KOMMYHHUKAIIUU C APYTUMH JIIOJbMU
(zuanor B mape, B MaJol rpynme u T. 1.);

- TMpEeACTaBIATh B YCTHOM WM TNHCBMEHHOM Qopme pa3BepHYThI IUJIaH COOCTBEHHOMN
NeSITENIbHOCTH;

- co0r01aTh HOPMBI MyOIUYHON pedd, perJaMeHT B MOHOJIOTe W JUCKYCCHH B COOTBETCTBUU C
KOMMYHHKaTUBHOM 3aJa4eil;

- BBICKA3bIBaTh U OOOCHOBBIBATH MHEHHE (CYKJIEHUE) U 3aIpallIiBaTh MHEHUE ApTHEPA B paMKax
Jaora;

- IPUHUMATD PEIlIeHNe B XOJ€ TUANOra U COTIaCOBBIBATh €T0 C COOECETHUKOM;

- CO3/7aBaTh MHChMEHHBIC «KJIMIIUPOBAHHBIE» M OPUTHHAIBHBIE TEKCTHI C HCIOJIH30BAHUEM
HEOOXOJIMMBIX PEUYEBBIX CPEJICTB;

- HCTI0JIb30BaTh BepOabHbIE CPEJICTBA (CPEACTBA JIOTMUECKOM CBS3H) JUISl BBIIEIECHUS CMBICIIOBBIX
OJIOKOB CBOETO BHICTYIUICHHS,

- HCIOJIb30BaTh HeBepOabHbIE CpeacTBa WIu HarJIsITHBIC MaTepuabl,
MOATOTOBJIEHHBIE/OTOOPAaHHBIE TTOJI PYKOBOJICTBOM YUHUTEIIS;

- JenaTh OLEHOYHBIM BBIBOJ O JOCTM)KEHHU €I KOMMYHHUKAIlMM HENOCPEACTBEHHO I0CIe
3aBepIICHHs] KOMMYHUKAaTUBHOTO KOHTAKTa U 00OCHOBBHIBATH €TO.

3. @opmuposanue u pazeumue KOMHEMEHMHOCMU 6 00aAcCMU  UCHONb3OGAHUA
UHPOPMAUUOHHO-KOMMYHUKAUUOHHBIX mexHonozull (0anee — UKT).

OO0yyaommiicss CMOXKeT:

- IIeTICHANpPaBIeHHO WCKAaTh W HCIIOJIb30BaTh WH(OPMAIMOHHBIE PECYpChl, HEOOXOAMMBIE s
perieHust yueOHbIX U MTPaKTUUECKHX 3a/1a4 ¢ momonisto cpeacts UKT;

- BBIOMpATh, CTPOUTHh M HUCIOIB30BaTh aJEKBATHYIO HMH()OPMAIMOHHYIO MOJEh JUIS Tepeaadu
CBOMX MBICIIEH CpPEICTBAMH ECTECTBEHHBIX M (POPMaJbHBIX SI3BIKOB B COOTBETCTBUHM C YCJIOBHSMU
KOMMYHUKAIUU;

- BBIIETATh MH(POPMAIIMOHHBINA aCMeKT 3aJlayi, OIMEepUpPOBATh JAHHBIMHU, MCIOJIB30BAaTh MOJIENb
pelieHus 3a1a4u;



- HUCIOJIb30BaTh KOMIBIOTEPHBIE TEXHOJOTWMU (BKJIIOYAas BHIOOp aJeKBaTHBIX 3ajade
WHCTPYMEHTAJLHBIX TPOTPaMMHO-aNMapaTHBIX CPEICTB M CEPBUCOB) IS pPelieHUs HHPOPMAIIMOHHBIX U
KOMMYHHMKAIIMOHHBIX Y4€OHBIX 3aJay, B TOM YHCJE: BBIUMCICHHE, HANUCAHHE IHUCEM, COYMHEHMIA,
JOKJIa/I0B, pedepaToB, CO3JaHNE TPE3EHTALUN U Ip.;

- HCIIOJIb30BaTh MH(OPMAIIHIO C YYETOM ATHUECKHUX U MPABOBBIX HOPM;

- €03/1aBaTh MH(POPMALMOHHBIE PECYpChl Pa3sHOIO THMA W I PAa3HBIX ayAUTOPUH, COOIIOAATH
MH(OPMALIMOHHYIO TUTHEHY U IIpaBuiia HHGOPMAIMOHHON 0€3011aCHOCTH.

IIpenMeTHble pe3yabTaThI:

BoinyckHuk HayuyuTcss B 5-6 kjaccax (Il MCHOJbL30BAHUSI B NMOBCEJIHEBHOH KM3HH H
o0ecreyeHUs1 BO3MOKHOCTH YCIIEIIHOT0 MPOI0JIKeHsl 00pa3oBaHus HA 0a30BOM YPOBHeE)

e OmnepupoBaTh Ha 0a30BOM ypOBHE TMOHSATHUSMHU: MHOXECTBO, JJIEMEHT MHOXECTBA,
MMOAMHOKECTBO, TPUHAJICKHOCTH;

® 3a7aBaTh MHOXKECTBA MEPEUUCICHUEM UX DJIEMEHTOB;

® HaxOJUTh NepecedeHue, O0beAMHEHUE, TOJIMHOKECTBO B IPOCTEHIITUX CUTYALIUSIX.
B noeceonesnoii ycuznu u npu uzyueHuu opyzux npeomemos:

® DAcCMO3HaBATh JOTMYECKH HEKOPPEKTHHIE BHICKA3bIBAHMUS.
Yucaa

e OmepupoBaTh Ha 0a30BOM YpOBHE TMOHSATUSIMH: HATypaJlbHOE YHCIO, IIEJI0€ YHUCIIO,
OOBIKHOBEHHASI P00, IECATUYHAS JPO0b, CMEIIAHHOE YHCIIO0, PAIIMOHAILHOE YHCIIO;

® UCIONB30BaTh CBOWMCTBA 4YHMCEN M IMpaBWiIa ACHCTBHIM C palMOHAIBHBIMH YHCIAMU TpU
BBITIOJTHEHUH BBIYHCIICHUI;

® HCIOJB30BAaTh MpPHU3HAKH AeauMoctd Ha 2, 5, 3, 9, 10 mpu BBINOJHEHWU BBIUKUCICHUN U
pelIeHUU HECIOKHBIX 3a/1a4;

® BBINOJHATH OKPYIJICHHE PAIIMOHATBHBIX YHCENl B COOTBETCTBUU C MPaBUIIAMU;

® CpaBHUBATh PALIMOHAIBLHBIC YKCTIA.
B noeceonesnoii scuznu u npu uzyueHuu opyzux npeomemos:

® OIICHHMBATh PE3YJbTAThl BHIYUCICHUI MPU PEUICHUH MPAKTUYECKUX 33]1aY;

® BBINOJHATH CPABHEHUE YKCEII B PEAIbHBIX CUTYALUSX;

® COCTaBJISTh YMCIOBBIE BBIPAKEHMS IMPU PELICHUM MPAKTUYECKUX 3aJad M 3a1ad U3 JIPYrux
y4eOHBIX MPEMETOB.
CTaTUCTHKA M TeOpHs BEPOSTHOCTE

o [IpencraBisaTh JaHHBIC B BUJE TAOIHII, JHArpamMM,

® yuTaTh WH(GOPMAIIUIO, TPECTABICHHYIO B BUE TaOIUIIbI, TUATPAMMBI.
TexcToBbIE 3a1a4H

e Pemmarh HeclIOXHBIE CIOKETHBIE 337]a4l Pa3HBIX THIIOB Ha BCe apu(pMETHIECKHE JEHCTBUS;

® CTPOUTH MOJIeJb YCJOBHS 3aqaud (B BHJE TaOJUIBI, CXEMbI, PUCYHKa), B KOTOPOW TaHbI
3HAYEHMs IBYX M3 TPEX B3aMMOCBSA3aHHBIX BEJIMYMH, C LI€JIbIO TIOMCKA PEIICHUS 3a1a4H;

® OCYIIECTBIATH CMOCOO TOMCKA peHIeHUs 3a7add, B KOTOPOM pPaCCYKIEHHE CTPOUTCSA OT
yCIIOBUS K TpeOOBAHUIO WIIM OT TpeOOBaHUS K YCIOBHIO;

® COCTaBJIATH IUJIaH PELIEHUS 3a/1a4u;

® BBIJICJIATH ATAMbl PEIICHUS 3a]a4H;

® UHTEPIPETUPOBATH BBIYUCIMUTENbHBIE pE3yJabTaThl B 3aJaude, MCCIEI0BATh MOJIYYEHHOE
perieHue 3a1a4u;

® 3HATh Pa3IMYUE CKOPOCTEH 0OBEKTA B CTOAUYEH BOJIE, MPOTUB TEUCHHS U 110 TCUYCHHUIO PEKH;

e pemiaTh 33Jja4¥ Ha HAXOXK/ICHHE YACTH YKCIIa U YUCIIA 110 €ro YacTH;

e pemaTh 33JaYd Pa3HBIX TUNOB (Ha pabOTy, Ha MOKYMKH, Ha JABUKCHHE), CBSI3BIBAIOIIMX TPHU
BEJIMYUHBI, BBIJIEIATH 3TH BEJIMUUHBI U OTHOUIEHUSI MEXIY HUMU;

® HAaxOJWTh MPOIIEHT OT YKCJIA, YUCJIO IO MPOIEHTY OT HETO, HAXOAUTh MPOLIEHTHOE OTHOIIICHHE
JIBYX YUCEJ, HAXOAUTh MPOIEHTHOE CHIYKCHHUE WJIA MPOIICHTHOE MOBHIIIICHUE BETMYUHBL;




® pelaTh HECIOKHbIE JIOTHYECKHE 3a/1a4l METOI0M PACCYKICHUM.
B noeceonesnoii scuznu u npu usyuenHuu Opy2ux npeomemos:

® BBIIBUraTh TUIIOTE3bl O BO3MOXKHBIX MPEJENIbHBIX 3HAYEHHUSIX HCKOMBIX BEIMYMH B 3ajaue
(menaTh MPUKUIKY)
Harasignasi reomeTpust
I'eomerpuueckne purypbi

e OmnepupoBarh Ha 0a30BOM YpOBHE MOHATUSAMHU: (GUTYpa, TOUYKA, OTPE3OK, MpsAMas, Iyd,
JIOMaHas, yroJ, MHOTOYTOJbHUK, TPEYTOJIbHHK M YETHIPEXYTOJbHUK, NPSIMOYTrOJbHUK W KBajpar,
OKPY>KHOCTb M KpYT, IPSAMOYTOJIbHBIN Mapaiienenumnes, Kyo, map. M3o0paxars uzydaemble GUIypbl OT
PYKH M C TOMOIIBIO JIMHEUKH U ITUPKYJIS.
B noeceoneenoit ycuznu u npu uzyueHuu Opy2ux npeomemaos:

® pemaTh MPaKTUYECKUE 3a7a9U C IPUMEHEHUEM MPOCTEUIITNX CBOUCTB QUTYD.
N3mepeHus u BLIYUCIEHUS

® BBHINOJHATH U3MEPEHUE JIJIMH, PACCTOSHUM, BEUYUH YIJIOB, C MOMOIILI0 MHCTPYMEHTOB IS
W3MEpEeHUl IJINH U YIJIOB;

® BBIYUCIIATH IUIOIMIATHN MPSIMOYTOJIBLHUKOB.
B noeceonesnoii ycuznu u npu uzyuenuu Opy2ux npeomemos:

® BBHIUMCIATH PACCTOSHHUS Ha  MECTHOCTM B CTaHAApPTHBIX  CHUTyalMsX, IUIOUIAId
MPSIMOYTOJIbHUKOB;

® BHINOJHATH MPOCTEUIITNE TOCTPOCHUS U U3MEPEHUS Ha MECTHOCTH, HEOOXOUMBIC B peaTbHON
KU3HU.
HcTopusi MaTeMaTHKHU

® OMKCHIBATH OT/AEIBHBIC BBIIAIOUINECS PE3yIbTaThl, MOTYYCHHBIE B XOJ€ PA3BUTHUS MAaTEeMAaTUKH
KaK HayKU;

® 3HATh NMPUMEPHl MATEMATHYECKUX OTKPBITHA M WX aBTOPOB, B CBSI3M C OTEYECTBCHHOH W
BCEMHUPHOM UCTOPUEH.
BbInyCKHUK MOJIY4YUT BO3MOKHOCTH HAYYHTHCA B 5-6 Kiiaccax (1J1s1 odecrniedeHHs BO3MOKHOCTH
YCHEeIHOT0 MPOA0JIsKeHHs 00pa30BaHus Ha 6a30BOM M yIIy0JI€HHOM YPOBHSIX)
DJieMeHTbI TEOPUU MHOKECTB M MATEeMATHYEeCKOI JIOTUKH

e Onepuposamv NOHAMUAMU: MHONCECMBO, XAPAKMEPUCIMUKY  MHOINCECMBA,  INeMeHMm
MHOJCECmBa, nycmoe, KOHeYHoe U OECKOHEeYHOe MHOMNCECMB0, NOOMHONICECME0, NPUHAOTIEHCHOCHD,

®  onpedensamv NPUHAONEHCHOCL DJIeMEHMA MHOMCeCmsy, 00beOUHeHUI0 U nepecedenuio
MHOICECM8, 3a0A8aMb MHONCECMBO C NOMOWbIO NePeyUCTIeHUs. INEMEHMO8, CI08ECHO20 ONUCAHUSL.
B noeceoneenoit ycuznu u npu uzyueHuu Opy2ux npeomemaos:

®  Pacno3HaBams 102U4eCKU HeKOppeKmHubvle 8blCKA3bIBAHUSL,

® Ccmpoums YenouKu YMOo3axkIoueHUll Ha OCHO8e UCNONIb308AHUSL NPABUTL TOSUKU.
Yucna

o Onepuposamv NOHAMUAMU. HAMYPATLHOE YUCIO, MHOICECMBO HAMYPANIbHBIX HUCe]l, Yenoe
YUCTIO, MHOIHCECMBO YeNblX yucel, 00bIKHO8eHHAs O0podb, Odecamuunas Opobdb, CMeWwaHHoe HYUCIO,
PAYUOHANbHOE — YUCNO, MHOMCECM80  PAYUOHANbHLIX — YUCEN, 2eoMempudeckas UHmepnpemayus
HamypanibHulX, YenvlX, payuoOHAIbHbIX,

®  NOHUMAMb U OOBACHAMb CMBICT NOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCIA,

®  GLINOJIHAMbL GbLIYUCIEHUS, 6 MOM YUCIe C UCNONb30BAHUEM NPUEMO8 DPAYUOHATLHBIX
8bIYUCTIEHUL, 0OOCHOBLIBAMNb ANICOPUMMbL BbINOJIHEHUSA OCUCMBUL,

® ucnoavzosamsv npuzHaxu oerumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmsl u npoussedenus
yycen nPU GLINOJIHEHUU BLIYUCTEHUN U peuenuy 3a0ad, 000CHO8bIBAMb NPUSHAKU OETUMOCTU,

®  BLINOJIHAMb OKPY2IeHUEe PAYUOHANBHBIX YUCE]l C 3A0AHHOU MOYHOCbBIO,

®  Ynopsao0ouUBamMsb YUCIA, 3ANUCAHHBLE 8 BUOE OOLIKHOBEHHBIX U 0eCAMUUHBIX OpoOell,

e naxooumv HO/] u HOK uucen u ucnonv3oeams ux npu pewieHuu 3a04a .

®  onepupoeamv NoHAMUEM MOOYIb YUCIA, 2e0MEMPUIECKdsl UHMePNpemayus MOOYJIs YUCIA.



B noeceoneenoit ycuznu u npu uzyueHuu Opy2ux npeomemaos:

®  npuMeHAmb NPABULA NPUOTUNCEHHBIX GbIYUCIEHUN NPU peuleHuy NPakmuyeckux 3aoay u
peueHuu 3a0a4 Opyaux yueOHvlX npeomemaos,

®  GLINOJIHAMb CPABHEHUE PE3VIbIMAMO8 8bIYUCIEHUL NPU PeUeHUU NPAKMUYecKux 3a0ay, 6 mom
yycne NPUOIUIHCEHHBIX BbIYUCTEHUL,

®  cocmasnamo YUCILOBble BLIPANCEHUSA U OYECHUBAMb UX 3HAYEHUS NPU PeueHUU NPAKMUYecKux
3a0a4 u 3a0ay u3 opy2ux y4eOHvlx npeomemos.
YpaBHeHUs] U HEPABEHCTBA

o Onepuposamv NOHAMUAMU. PABEHCMEO, YUCI080€ PABEHCMB0, YPABHEHUe, KOPEHb YPAGHeH s,
peulerue ypasHenus, Yucilo80e HepaseHCmao.
CTaTuCTHKA U Teopusl BEPOSITHOCTEI

o Onepuposamv NOHAMUAMU: CMONIOYAMblE U KpPY2o8ble OUazpammvl, mabauysbl OAHHbBIX,
cpeonee apugmemuueckoe,

®  u3gIeKamv, UHGoOpMayulo, NPeOCMAsIeHHYI0 8 MAOIUYAX, HA OUASPAMMAX;

® cocmaeiames madbaUYysl, CMPOUMb OUACPAMMbL HA OCHOBE OAHHBIX.
B noeceonesnoii yscuznu u npu uzyuenuu Opy2ux npeomemos:

®  u3GIEeKaAmMb, UHMEPNPemuposams U npeobpazosvieams UHGOpMAYUI0, NPeOCMABIIeHHYIO 8
mabauyax u Ha OUaAzpammax, Ompaxcarowylo C8oUCmed U Xapakmepucmukl peaibHblX Npoyeccos u
A61eHUll.
TekcToBbIE 321aUH

o Pewamv npocmoeie u C10JCHbIE 3a0a4U PA3HLIX MUNOG, A MAKd’Ce 3a0ayu NOBGLIULEHHOU
mpyoHocmu,

®  UCNONBL308AMb pA3HLIE KPAMKUE 3ANUCU KAK MOOenU MeKCMOo8 CHONMCHbIX 3a0ad Ons
NOCMPOEHUs. NOUCKOBOU CXeMbl U peuleHUsl 3a0ay;

®  3HamMb U NPUMEHAMb 064 cnocoba noucka pewieHus 3a0ay (om mpebdo8aHus K YClosuio u om
YCno8ust K mpeboeanuio);

®  MOOeNUPO8aAmb PACCYHCOEHUs NPU NOUCKE PeUeHUsl 3a0a ¢ NOMOWbIO epagd-cxembl;

®  gblOENAMb IMANbL peUleHUsl 3a0adU U COOEPAHCAHUE KAHO020 IManda;

®  UHMEpPnpemupo8ams BbIYUCIUMENbHBIE pPe3VIbmamsl 6 3adaue, UCCLe008amsb NONYYEHHOe
peulerue 3a0aqu;

®  QHATU3UPOBAMb BCEBO3MONCHbIE CUMYAUUU B3AUMHO20 PACNONIONCEHUs 08YX 00beKmo8 U
U3MeHeHUue UxX Xapaxkmepucmuk NpU COBMECMHOM O8UNMCEHUU (CKOpOCMb, 6pems, paccmosiHue) npu
peuteHul 3a0ay Ha 08UdCeHUe 08YX 00BbEKMO8 KAK 8 00HOM, MAK U 8 NPOMUBONONONCHBIX HANPABIEHUSX,

®  UCCne008amsv BCEBO3MOJICHbIE CUMYAYUU NPU peueHuu 3a0a4 Ha O8UdMCEeHUe No pexe,
paccmampusams pasHvle CUCmembl Omcuema,

®  pewams pazsHOOOPA3HbLE 3A0aYlU «HA YACTUY,

®  pewams U 000CHOBbIBAMb CBOE peuleHue 3a0a4 (8blOenamb MAmemMamuieckKyo 0CHO8Y) Ha
HAX0JicOeHuUe Yacmu Yucia U Yucia no e2o 4acmu Ha OCHO8e KOHKPEMHO20 CMbICa Opoou;

® 0co3Hasamv U OOBACHAMb UOEHMUYHOCMb 3a0ay pA3HBLIX MUNO0B, CEA3bIBAIOWUX MPU
BeUYUHBL (HA pabomy, HA NOKYNKU, HA O8UdCEHUe), GblOeNAmb MU BEIUYUHbL U OMHOUEHUS MeNCOY
HUMU, NPUMEHSAMb UX NPU PeuleHUul 3a0ay, KOHCMpPYUpo8ams co6CmeeHHbvle 3a0a4u YKA3aHHbLX MUNos.
B noeceoneenoit scuznu u npu uzyueHuu Opy2ux npeomemaos:

®  guidenAmb NpU peweHuy 3a0ay XapaKkmepucmuku paccmampueaemoll 8 3aoave cumyayuu,
OMIUYHbIE OM PealbHbIX (Mme, Om KOMOPbIX AOCMPAUpo8alucs), KOHCMpPYUpo8ams HOGble CUMYAYUU C
Yuemom 2Mmux Xapakmepucmuk, 6 4acCMHOCMU, NPU peuleHuu 3a0ay HA KOHYEHMpAayuu, y4umoléams
NJIOMHOCMb 8eecmaa;

®  pewamsb U KOHCMPYUPOBAMb 3a0a4U HA OCHOBE DACCMOMPEHUS DEealbHblX Cumyayuu, 6
KOMOpbIX He mpebyemcs MOUHbIU GbIYUCTUMENbHBIU PE3VIbMam,

®  pewams 3404yl HA OBUNCEHUE NO peKe, PACCMAMPUBASL PA3HbIE CUCTEMbl OMcYemd.
Harnsignas reomerpust



I'eomerpuueckne purypbi

o /I361eKamb, UHMEPNPEMUPOBAmMs U Npeobpa306vleams UHPOPMAYUIO O 2e0MempPUdecKux
Quzypax, npedcmasnieHHy0 Ha YepmedrCcax,

®  uz00padicame uzyuaemvie puaypvl 0m pyKu i ¢ HOMOUBIO KOMNbIOMEPHBIX UHCHPYMEHMOS.
HN3mepeHus u BbIYMCICHUS

®  GLINOIHAMb UBMEpeHUue OJIUH, PACCMOSAHULL, 8ETUYUH Y2l08, C NOMOUWbIO UHCIPYMEHMO8 Ol
usMeperuti ONUH U y2los;

®  GLIUUCIAML  NIOWAOU — NPAMOY2OIbHUKOS,  KBAOpAmos,  00vbeMbl  NPAMOY2OJIbHbIX
napainnenenuneoos, Kyoos.
B noeceoneenoit scuznu u npu uzyueHuu Opyux npeomemos:

®  BLIYUCTAMb PACCMOSAHUS HA MECMHOCMU 8 CIMAHOAPMHBIX CUMYAYUSX, NAOWAOU YYACMKO8
NPAMOY20IbHOU POpMbL, 00bEMbL KOMHAM,

J 8bINOIHAMb NPOCMeEliuiUe NOCMPOEHUS. HA MeCIHOCMU, He0OX00uMble 8 PealbHOU HCUSHUL,

®  OyeHUsamb pasmepvl PeanrbHbX 00BLEKMO8 OKPYHCAIOULe20 MUDA.
HcTopust MaTeMaTuKu

o Xapaxmepuzoeams 6K1A0 8bIOAIOWUXCS MAMEMAMUKOE 8 pA38UMUe MAMEMAMUKU U UHBIX
HayuHslx obracmell.

BeinyckHuk HaydyuTtes B 7-9 kiaccax (1J1s1 MCIIOJIb30BAHUSA B TOBCEHEBHOM KU3HM U 00eceYeHus
BO3MOKHOCTH YCHEIIHOT0 MPOA0JI:KeHHs 00pa3oBaHusi HA 62a30BOM YPOBHe)
DJIeMEeHThI TEOPUH MHOKECTB H MATEMATHYEeCKOM JIOTHKH

e OmnepupoBarb Ha 0a30BOM YpPOBHE TOHSATHUSMU: MHOXECTBO, OJJIEMEHT MHOXECTBA,
MMOJAMHOKECTBO, TPUHAICKHOCTH;

®  33]1aBaTh MHOKECTBA MIEPEUUCICHUEM UX 3JIEMEHTOB;

® HAXOJWTh llepeceueHne, 00beTMHEHHE, TOJIMHOXKECTBO B MPOCTEHIIINX CUTYAIIHSIX;

e omepupoBaTh Ha 0a30BOM ypOBHE TMOHATHSMH: ONpEJelieHne, akKcuoma, Teopema,
JI0Ka3aTelIbCTBO;

® [IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI IJIs1 TOATBEPKCHUS CBOUX BBICKAa3bIBAHUIA.
B noeceoneenoit ycuznu u npu uzyueHuu Opy2ux npeomemaos:

®  ICIOJIb30BaTh rpauueckoe MpeICTaBICHHEe MHOXKECTB ISl ONMUCAHUS PeabHBIX MPOIECCOB
Y SIBIICHUM, TIPU PEIICHUH 3a]1a4 APYTUX yUeOHBIX MPEIMETOB.
Yucaa

e OmnepupoBarh Ha 0a30BOM YPOBHE TMOHATHSAMH: HATypaJbHOE YHCIO, II€JI0€ YHUCIIO,
OOBIKHOBEHHas! 1po0b, JecSITUYHAs JpoOb, CMELIaHHas JApo0b, pallMOHATBHOE YHUCIIO0, apUPMETHUECKUM
KBaJpaTHBI KOPEHB;

®  JCIOJIB30BaTh CBOMCTBA YMCEI U NPABUJIA JCHUCTBUN TP BBIIIOJHEHNUN BBIYMCIICHHI;

®  WCIOJIb30BaTh NPHU3HAKH JeIUMOCTH Ha 2, 5, 3, 9, 10 mpu BBINOJHEHUHM BBIYUCICHHUN U
pelIeHUN HECIOKHBIX 3a/1a4;

®  BBINOJHATHh OKPYTJIEHUE PALIMOHAIBHBIX YHCENl B COOTBETCTBUU C MPABUIIAMH;

®  OILICHMBATh 3HAUYECHUE KBAJPATHOI'O KOPHSA U3 MOJOKUTEIBHOIO LEIO0T0 YNCa;

®  pacrno3HaBaTh palMOHAIbHBIE U UPPALMOHAIBHBIE YUCIIA;

®  CpaBHHUBATH YHUCIIA.
B noeceoneenoit scuznu u npu uzyuenuu Opy2ux npeomemaos:

®  OILICHUBATH PE3YJIHTATHl BHIYMCICHUI MPU PEIICHUH MPAKTUUECKUX 3a/1a4;

®  BBINOJIHATH CPABHEHHUE UYMCET B PEAJIbHBIX CUTYalHsIX;

®  COCTaBJISITh YMCJIOBBIE BBIPAXKEHUS NP PEUICHUH MPAKTHUYECKUX 3a7ad U 3a/ad U3 JPYrux
y4eOHBIX MPEMETOB.
ToxkaecTBeHHbIE MPEOOPA30BAHUSA

e  BhINoNHATH HECIOXKHBIE TPEOOPA30OBaHUS I BRIYUCICHHS 3HAYCHHUI YMCIIOBBIX BBIPAXKCHHM,
coJiepKallliX CTENEHU C HATypaJbHbIM MOKA3aTeNIeM, CTENEHH C IEJIbIM OTPULIATENIbHBIM [TOKa3aTelIeM;

10



®  BBHINOJHATH HECIOXKHBIE IPeoOpa3oBaHUs IENBbIX BBIPAXKEHUN: PpacKpbIBaThb CKOOKH,
MPUBOANUTH OAOOHBIE CaracMeble;

®  UCHOJb30BaTh (OPMYJIbl COKPAIEHHOIO YMHOXKEHHUs (KBaJpaT CyMMbI, KBajpaT pa3HOCTH,
Pa3HOCTh KBAAPaTOB) JUIsl YIIPOLIEHUS BEIYUCICHUM 3HAaUEHUI BBIPAKEHUIA;

®  BBINOJHATH HECIIOKHBIE NMPEOOpPa30BaHUs JPOOHO-IIMHEHHBIX BBIPAKCHUNW U BBIPAKCHHUU C
KBaJIpaTHBIMU KOPHSIMH.

B noeceoneenoit ycuznu u npu uzyuenHuu opy2ux npeomemaos:

®  [IOHMMAaTh CMBICJI 3alIMCH YHCJIA B CTAHJAPTHOM BUJE;

e  omepupoBaTh Ha 0A30BOM YPOBHE IMOHITHEM «CTaHJAPTHAS 3aIMCh YHCITay.
YpaBHeHus1 1 HepaBeHCTBA

e  OmnepupoBaTh Ha 6a30BOM YpOBHE IOHATUSAMU: PABEHCTBO, YMCIOBOE PABEHCTBO, YpaBHEHHE,
KOPEHb YPaBHEHUS, pellIeHHE YpaBHEHMs, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO, PELLICHUE HEPABEHCTBA;

®  [IPOBEPATH CIPABEIIMBOCTD YUCIOBBIX PABEHCTB U HEPABEHCTB;

e  pelaTh JMHEHHbIC HEPABEHCTBA U HECIIOKHbIE HEPABEHCTBA, CBOSIUECS K TMHEHHBIM;

e  pelaTh CUCTEMbl HECIIOKHBIX JIMHEWHBIX YpaBHEHUI, HEPAaBEHCTB;

®  [IPOBEPATH, SBJIACTCS JIM JaHHOE YUCIIO PELICHUEM YpaBHEHUS (HEPABEHCTBA);

e  pewaTh KBaJpaTHbIC YPaBHEHUs O GOpMyIie KOpHEl KBaJipaTHOTO ypaBHEHMUS,

e  u300pakaTh pelIeHHs] HEPABEHCTB U UX CUCTEM Ha YMCIIOBOM MPsIMOM.

B noeceonesnoi scuznu u npu usyuenuu Opy2ux npeomenos:

®  COCTaBJIATH M peLIaTh JIMHEWHBbIE YpaBHEHMs IIPU PELICHUM 337ay, BOZHUKAIOIIUX B IPYIHX
y4eOHBIX IpeaAMeTax.
DOyHKIUH

e Haxonute 3HaueHune GyHKLIMHU 1O 3aJaHHOMY 3HAYEHHIO apI'yMEHTa;

®  HAXO/AUTh 3HAUEHHE apryMEeHTa I10 3aJaHHOMY 3HAYE€HUIO (YHKLMHU B HECIOKHBIX CUTYallUsX;

e  OIpeneNiTh MOJIOKEHHE TOUKU M0 €€ KOOpAMHATaM, KOOPAMHATBl TOUYKHU IO €€ MOJI0KEHUIO
Ha KOOPJMHATHON IIOCKOCTH;

e 10 TpaQuWKy HAXOOUTh OOJIACTH OIPENEICHUS, MHOXKECTBO 3HAYCHHH, HYIW (DYHKIUH,
MPOMEXYTKH 3HAKOIIOCTOSHCTBA, MPOMEXYTKH BO3pacTaHHUs M yOBbIBaHUS, HAHOOJbIIeEe U HaWMEHbIIEE
3Ha4YeHus1 QyHKIINY;

e  CTpOUTh IpadvK JTUHEHHON (QYHKINY;

® [pOBEpATh, SBISAETCS JM JaHHBIA rpaduxk rpadukoM 3aJaHHOW (yHKUMU (JTMHEHHOM,
KBaJIpaTUYHOM, 00paTHON MPONOPIHMOHATILHOCTH);

e  omnpenensaTh NpUOINKEHHbIE 3HAaYeHUSI KOOPAMHAT TOUYKH NepecedeHus TpapuKkoB (QyHKIMIA;

e onepupoBaTb Ha 0a30BOM YpOBHE MOHSATHSAMH: IOCIEAOBATENbHOCTh, apudmeTnyecKkas
Iporpeccusi, reoMeTpuiecKas porpeccus;

e  pemarh 33Ja4d Ha MPOTPECCUU, B KOTOPBIX OTBET MOXKET OBITh MOJIy4eH HEMOCPEICTBEHHBIM
1oJicueToM 0e3 mpuMeHeHus Gpopmyi.

B noeceoneenoit scuznu u npu uzyueHuu Opyux npeomemaos:

®  UCMOJb30BaTh I'paMKU pPeanbHbIX MPOLECCOB U 3aBUCUMOCTEN JUIsSl ONIPEeNICHHs X CBOWCTB
(HanbonbIIMe W HAMMEHBIIME 3HAYCHMs, MPOMEXYTKH BO3pacTaHMs M yObIBaHUs, O0JIACTH
MOJIOKUTEIBHBIX U OTPULIATENIbHBIX 3HAYCHUH U T.11.);

®  UCMOJB30BaTh CBOMCTBA JIMHEHHON (QyHKIMHM U ee rpaduK MpU peleHUH 3a7ad U3 APYrux
y4eOHBIX TPEMETOB.

CraTuCTHKA M TeopHs BEPOSATHOCTEH

e lIMmerp mpencTaBiICHME O CTAaTUCTUYECKMX XapaKTEPUCTHKAX, BEPOATHOCTH CIy4dailHOIO
COOBITHSI, KOMOMHATOPHBIX 3ajayax;

e pemarh MnpocTelnie KOMOWHATOpPHBIE 33Jayd METOJOM MPSIMOrO0 U OpPraHU30BaHHOIO
nepebopa;

®  [peACTaBIATH JAHHBIE B BUE TAaOJIUL, 1UarpaMM, rpaduKoB;

e  yyTaTh MH(OPMAIIHIO, IPEICTABICHHYIO B BUJIE TaOIUIIbI, AUArPaMMbl, rpaduka;
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®  OmpeleNsTh OCHOBHBIE CTATUCTUYECKUE XapaKTEPUCTUKN YHCIOBBIX HA0OPOB;

®  OIICHMBATh BEPOATHOCTH COOBITHS B MPOCTEUIINX CIYYasX;

®  UMETh [IPEJICTABICHHUE O POJIM 3aKOHA OOJIBIINX YUCEN B MACCOBBIX SIBJICHUSX.
B noeceonesnoii scuznu u npu uzyueHuu opyzux npeomemos:

®  OIEHHUBATh KOJIMYECTBO BO3MOXKHBIX BAPHAHTOB METOJIOM Iepedopa;

®  UMETh [IPEJICTABICHHUE O POJIM MPAKTUUECKU JOCTOBEPHBIX U MAJIOBEPOATHBIX COOBITU;

®  CpaBHUBATh OCHOBHBIE CTATUCTUYECKUE XAPAKTEPUCTHKH, IMOJYYECHHbIE B IIPOIECCE PELICHUs
MIPUKJIAIHON 3a/1a4M, U3YyUSHUs] PEAIbHOTO SIBJICHMUS,

®  OIICHUBATh BEPOATHOCTH PEATLHBIX COOBITUI U SIBICHHUI B HECIOKHBIX CUTYAIIHSX.
TexcToBBIC 3a1a4H

e Pemarps HECJIOXKHBIE CIOKETHBIE 33]]a4l PAa3HbIX THIIOB HA BCE aprH(PMETHUECKUE ICHCTBHS,;

® CTPOWUTH MOJEJNb YCJIOBUS 3a4aud (B BHUJE TaOJUIbl, CXEMbl, PUCYHKAa WM YpaBHEHUS), B
KOTOPOM J1aHbl 3HAYEHUS IBYX U3 TPEX B3aMMOCBS3aHHBIX BEJIMYMH, C LIEJIbIO IOMCKA PELICHUS 3a/1a4U;

®  OCYILIECTBJIATH CHOCOO MOWCKA pEeHIeHHs] 3aJauyd, B KOTOPOM paCCYXKICHHE CTPOUTCS OT
yCIIOBUS K TPeOOBaHUIO WM OT TPeOOBaHUS K YCIOBHIO;

®  COCTaBJIATH ILJIaH pELICHU 3a/1a4H;

®  BBIJCIATH ATAlbl PELICHUS 3a/1a4U;

®  HHTEPIPETUPOBATH BBIYMCIUTENbHBIE pPE3YJIbTaThl B 3ajade, HCCIEAOBATh IOJIYyYEHHOE
pellieHue 3a1a4u;

®  3HaTh pa3jIM4HUe CKOPOCTEN 0OBEKTA B CTOSIUEH BOJIE, IPOTUB TEUEHUS U 110 TEUEHUIO PEKHU;

e  pemiarh 3aJla4M Ha HAXO0XKJIEHUE YaCTU YKCia U YKUCIIa [0 €ro 4acTu;

e pemarpb 3a/la4d pa3HBIX TUIMOB (Ha paboTy, HAa MOKYIKH, HA JABMKEHHE), CBS3BIBAIOIINX TPU
BEJIMYMHBI, BBIICIATH ATH BEIMYMHBI U OTHOLLIEHUS MEXY HUMU;

®  HaxOJUTh MPOLEHT OT YMCIIA, YUCIO MO MPOILEHTY OT HEro, HaXOAUTh MPOLIEHTHOE CHIKEHUE
WJIH MIPOLIEHTHOE MOBBIIICHUE BETUYNHBL;

®  pelIaTh HECIOXKHbIE JIOTHUECKUE 3a]Ja4l METOJIOM PaCCyXACHUM.
B noeceonesnoii ycuznu u npu uzyuenuu opy2ux npeomemos:

®  BBIIBUTATh TUIIOTE3bl O BO3MOXKHBIX IMPEAETbHBIX 3HAYEHHUSIX MCKOMBIX B 3ajJaue BEIHMYMH
(menatb NPUKUIKY).
I'eomeTrpuueckue purypsoi

e  OnepupoBaTb Ha 06a30BOM ypOBHE MOHATHSAMH F€OMETPHUUECKUX DUryp;

e u3BJEKaTh MHGOPMAIMIO O IEOMETpPUUYECKUX (UTypax, MPEICTaBICHHYI0 Ha 4YepTekKax B
SIBHOM BU/IE;

® [PUMEHATHb Ui peIIeHUs 3a/1ady reoMeTpuueckue (DakThbl, €cIU YCIOBHMS UX NPUMEHEHHUs
3aJjaHbl B IBHOH (opme;

e  pemiarh 3aJ1a4M Ha HaX0XKJIEHUE T€OMETPUUYECKUX BETMUHH 10 00pa3liaM WK aJrOpUTMaM.
B noeceoneenoit ycuznu u npu uzyueHuu Opy2ux npeomemaos:

®  UCMOJb30BAaTh CBOWCTBA TIEOMETPUYECKMX (UIyp s pelIeHus THUIOBBIX 3ajad,
BO3HUKAIOIIMX B CUTYalUsAX [TOBCEAHEBHOM KM3HHU, 3a/1a4 PAKTUYECKOTO COAEPIKAHHUS.
OTHOmEeHust

e OmnepupoBaTb Ha 0a30BOM YpOBHE MOHATUSAMHU: paBEHCTBO (Uryp, paBHbIE (GUTYpPHI,
PaBEHCTBO TPEYIOJIbHUKOB, MAPAIIEIBHOCTh MPSAMBIX, NEPHEHAUKYISIPHOCTb MPSIMBIX, YIVIBI MEXIY
MPSIMBIMU, TIEPIIEHANKYJIISP, HAKIOHHAS, TPOEKIIUS.
B noeceonesnoii scuznu u npu usyueHuu opyzux npeomemos:

®  CMOJIb30BaTh OTHOLICHMS JJIsl PElIeHMs] MPOCTEHIIMX 3ajad, BO3HUKAIOIIMX B pealbHON
KU3HU.
N3mepenus u BoIuncIeHUs

e  BrINonHATH U3MEpPEHUE [UIMH, PACCTOSIHUM, BEJIMYUH YIJIOB, C TOMOLIbI0 HHCTPYMEHTOB IS
U3MEpPEHUN IIMH U YIJIOB;
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e MnpuMeHATh QOopMysbl MepUMeETpa, IJIOMAAN U 00beMa, IIIOMAAN MOBEPXHOCTU OTACIbHBIX
MHOT'OTPaHHUKOB IPU BBIYUCIECHUSAX, KOT/Ia BCE IAHHBIC UMEIOTCS B YCIIOBUU;

e npumeHsaTh Teopemy Iludaropa, 0a30Bble TPUTOHOMETPUYECKUE COOTHOILICHUS IS
BBIYMCIICHUS JUIMH, PACCTOSHMM, IUTOIIAIEH B MPOCTEUIINX CIydasx.
B noeceonesnoii scuznu u npu uzyueHuu opyzux npeomemos:

®  BBIUHCIATH PACCTOSHUS Ha MECTHOCTH B CTAHJIAPTHBIX CUTYALUSX, IUIOMIAJNA B MPOCTEUIINX
Clly4asx, MPUMEHATh GOPMYJIIbl B IPOCTEHIINX CUTYAIUSAX B IIOBCEAHEBHON KU3HU.
I'eomeTpuyeckue nocTpoeHus

e 1300paxkaTh TUNOBBIC IUIOCKHUE (PUTYPBI U QUTYpPBI B IPOCTPAHCTBE OT PYKU U C MOMOIIIbIO
WHCTPYMEHTOB.
B noeceonesnoii scuznu u npu uzyueHuu opyzux npeomemos:

®  BBINOJIHATH MPOCTEHIINE TOCTPOCHUS HA MECTHOCTH, HEOOXOIMMBIE B PEalbHOM JKU3HU.
I'eomeTpuyeckne npeodpazoBaHus

e  Ctpouth QuUrypy, CHMMETPHUYHYIO TaHHOUW (PUTYype OTHOCUTEIHLHO OCH U TOUKH.
B noeceonesnoii scuznu u npu uzyueHuu opyzux npeomemos:

®  pacrno3HaBaTh JIBI)KEHUE OOBEKTOB B OKPYKAIOILIEM MHPE;

®  pacrno3HaBaThb CHMMETPHYHBIE (QUTYpPHI B OKPYKAIOIIEM MUPE.
BekTopbl M KOOPAMHATHI HA MJIOCKOCTH

e OmnepupoBaTh Ha 0a30BOM YpOBHE MOHSTHSMU BEKTOp, CyMMa BEKTOpPOB, NPOU3BEICHHE
BEKTOpAa Ha YHUCIIO, KOOPJAMHATHI Ha MNIOCKOCTH;

e  onpeleNATh NPUOIMKEHHO KOOPAMHATHI TOYKH 10 €€ H300pPAKEHUI0 Ha KOOPAMHATHOU
IIJIOCKOCTH.
B noeceonesnoii scuznu u npu uzyuenuu opyzux npeomemos:

®  JCIOJIB30BaTh BEKTOPHI Ul PELICHHs NPOCTEHIIMX 3aJad Ha ONPEIEICHUE CKOPOCTH
OTHOCHUTEJIHOT'O JIBUKEHUSI.
Hcropuss MaTeMaTuKH

e OrnuceiBaTh OTHAENBHBIE BBIJAIOIIMECS PE3YJIbTAThl, IOJYYCHHBIE B XOJI€ Pa3BUTHUS
MaTEeMaTUKHU KaK HayKH;

e 3HATh NPUMEPhl MATEMATHUUYECKUX OTKPBITMM M WX aBTOPOB, B CBS3M C OTEUYECTBEHHOM H
BCEMHUPHOHN UCTOPHUEH;

e TIOHMMAaTh POJIb MAaTEMATUKH B pa3BuTUU Poccum.
MeToabl MATEMATUKH

e BpiOuparh TOAXOASIMIWNA  HW3YYCHHBIA METOJ  JUII  PEHICHUS  W3YYEHHBIX  THIIOB
MaTeMaTHYeCKUX 3aj1ay;

e [IpuBoauts PUMEPHI MaTeMaTHYECKUX 3aKOHOMEPHOCTEN B OKPY’KaIOIIEH
JNENUCTBUTEILHOCTH U MPOU3BEACHUSIX UCKYCCTBA.

BbINyCKHHUK NMOJYYHT BO3MOKHOCTH HAYYHTBHCS B 7-9 Kiaccax s o0ecrniedeHUs: BO3MOKHOCTH
yCHEHOT0 MPOJ0JIKeHHsl 00pa3oBaHus HA 0a30BOM M YIJIy0JIeHHOM YPOBHSIX
DJIEeMEHTBI TEOPHH MHOKECTB 1 MATEMAaTHYECKOM JIOTHKH

e  Onepuposamv  noHAmusAMU:  onpedefieHue,  meopemd,  aKCUOMd,  MHOICECHEO,
XapaxmepucmuKu MHOJICECMEA, INEeMEHM MHOACECMBA, NYCMOe, KOHEYHOe U OeCKOHeUH0e MHOICEeCHEO,
NOOMHOJICECMBO, NPUHAONIEIHCHOCMb, BKIIOYEHUE, PABEHCIBO MHOMCECME,

®  u300padcamv MHONCECMEA U OMHOUWEHUE MHOICECME C NOMOWbIO KpY208 Diinepa,

® onpedenamv NPUHAONEIHCHOCMb INEMEHMA MHONCECMBY, O00BEOUHEHUID U NepeceyeHuio
MHOJCECmS8;

®  3a0a6amb MHOJCECMBO C NOMOUWbIO NEPEUUCTIEHUS INEMEHMO8, CIO8ECHO20 ONUCAHUSA,

® onepupoéamv NOHAMUAMU. 6bICKA3bI6AHUE, UCMUHHOCMb U JONCHOCMb BblCKA3bIEAHUA,
ompuyanue 6biCKA3LIGAHU, ONepayuu HAao BbICKA3LIBAHUAMU: U, WU, He, YCIOBHble GblCKA3bIGAHUS
(umnauxayuu),
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®  CMpoumbs 8bICKA3bIBAHUS, OMPUYAHUS BbICKA3bIGAHUII.
B noeceonesnoit scusnu u npu uzyueHuu Opy2ux npeomenos:

®  Ccmpoumbs YenouKu YMO3aKatOUeHUll Ha OCHOBE UCNOIb308AHUS NPABGUIL JIOUKIL,

®  UCNOIB308aMb MHONCECMBA, ONepayuu ¢ MHOJNCECMBAMU, UX cpaguyeckoe npedcmasieHue
07151 ONUCAHUSL PEAIbHbIX NPOYECCO8 U SGTIeHUI.
Yucaa

o Onepuposamv NOHAMUAMU: MHOICECMBO HAMYPATILHBIX YUCET, MHONCECMBO YenblX 4ducel,
MHOJCECMB0 DAYUOHATILHBIX YUcell, UPPAYUOHATbHOE YUCIO, KBAOPAMHbIL KOPEeHb, MHOMCECMEO
OelicmeumenbHblx Yucel, 2eoMempuyecKas UHMepnpemayusi HAmypaibHblX, YeblX, DPAYUOHAIbHBIX,
OelicmeumenbHbiX Yuce,;

®  NOHUMAMb U OOBACHAMb CMLCT NOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCAA,

®  GLINONHAML GbLIYUCIEHUA, 6 MOM YUCle ¢ UCNOIb30BAHUEM NPUEMOE DPAYUOHATLHBIX
8LIYUCTEHULL,

®  GLINOJIHAMb OKPY2IeHUEe PAYUOHANbHBIX YUCE]l C 3A0AHHOU MOYHOCMbBIO,

®  CpasHusamv payUoOHAIbHbIE U UPPAYUOHATbHBIE YUCTA,

®  npedcmasisAmb payUoHAIbHOE YUCTO 8 8U0e 0eCAMUUHOU Opoou

®  YNoOpA0OuUBAMb YUCIA, 3ANUCAHHbIE 8 8U0e 0OLIKHOBEHHOU U 0eCAMUYHOU OpoOU,

o naxooumv HO/[ u HOK uucen u ucnonv3oeams ux npu peuleHuu 3a0ad.
B noeceonesnoi scuznu u npu uzyueHuu Opyzux npeomenos:

®  NpuMeHAmMb NPAGULA NPUOIUNCEHHBIX BbIYUCIEHUL NPU peuleHUuU NpaKmuyeckux 3aoay u
peueHuu 3a0a4 Opyaux yueOHvlx npeomemos,

®  BLINOIHAMb CPABHEHUE PEe3YIbIMAMOE GbIYUCIEHUU NPU PeueHUU NPAKMUYECKUX 3a0ay, 8 mom
yucie npUOIUNCEHHBIX BbIYUCTEHULL,

® cocmaenamv U OYEHUBAMb HUCIOBblE BbIPANCEHUS NPU peuleHUuU NpaKmudeckux 3aday u
3a0a4 uz opyaux y4eOHuLX NpeomMemos,

®  3anucLIBamy U OKPY2IAMb YUCI08ble 3HAYEHUS PEabHbIX eIUYUH C UCNONb308AHUEM PA3HBIX
cucmem usmepeHus.
ToxnecTBeHHbIE IPeoOpa3oBaHuA

o  Onepuposamv NoHAMUAMU CMENeHU C HAMYPATbHbIM NoKazamejnem, CMeneHu ¢ Yeabim
ompuyamenbHulM NOKA3amenem;

®  GLINOJIHAMb NPEoOPA30BAHUS YENbIX BbIPANCEHULL: Oelcmeuss ¢ O0OHOUNIeHAMU (Cllodcenue,
gbluUmManue, YMHONCEHUE), OetiCmBUs C MHO20UNeHaMU (CodHCeHUe, 8blYUmMAaHue, YMHONCEHUE),

®  GLINOJIHAMb PA3NONCEHUE MHO2OUJICHO8 HA MHOMCUMENU OOHUM U3 CNOC0D08: @blHeceHue 3a
CKOOKY, 2DYNNUpoBKa, UCNoIb308aHue opmys COKPAUJEHHO20 YMHONCEHUSA,

®  gvidenamb K8AOPAm CyMMbl U PAZHOCMU OOHOYIEHO8,

®  PAcKIao0vbIBamsv HA MHONCUMENU KEAOPAMHbIL MPEeXUieH,

®  GLINOIHAML  NPeodPA308aAHUS  BLIPAJICEHUN,  COOepPAUCAWUX  CMeneHu ¢ Yeablmu
ompuyamenbHulMU NOKA3amensamu, nepexooums om 3anucl 6 eude cmeneHu ¢ YeivlmM OmpuyamenbHbviM
noxazamesnem K 3anuci 8 guoe opoou,

®  GLINOIHAMb NPeodPA3’08aHusi OPOOHO-PAYUOHATILHLIX BbIPANCEHUL: COKpaujeHue Opobell,
npugederue aneebpauyeckux Opobel K obujemy 3HAMeHamenio, CLOdCeHue, YMHOMCeHue, OeleHue
aneebpauveckux opobeil, 8036edenue areeopauteckou 0poou 8 HAMyPaIbHYIO U Yeayio OMpPUyameibHyio
cmeneHby;

®  BLINOIHAMb NPEOOPAZOBAHUSL BLIPANCEHUL, COOEPHCAUUX KBAOPAMHbIE KOPHU,

®  guidenamb Keaopam CyMMbl UL PA3HOCMU O8VUIEHA 6 BbIPANCEHUSX, COOEPHCAUJUX
K6aopammubvle KOPHU,

®  BLINOIHAMb NPEOOPA3ZOBANUS BLIPANCEHULL, COOEPHCAUUX MOOYTb.
B noeceonesnoi scuznu u npu uzyuenuu Opyzux npeomenos:

®  BLINOIHAMb NPEodPA3Z08AHUS U OCUCMBUSL C YUCIAMU, 3ANUCAHHBIMU 8 CMAHOAPMHOM 8UOe;
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®  BLINOIHAMbL NPeodPA308AHUS. ANCeOPAUYECKUX BbIPANCEHUL NPU PeueHuUu 3a0ay Opyaux
VUeOHbIX npeoMemos.
YpaBHeHHsI M HEPABEHCTBA

e  Onepuposamv noHAMUAMU: YPAGHEHUE, HEPABEHCMBO, KOPEeHb VPABHEHUS, peuleHue
HepaseHcmeda, pPAasHOCUIbHbIE YPAGHEHUs, obnacms onpedeiienus ypasHeHus (HepaeeHcmed, CUCmeMbl
VPABHEHUIl UNU HEPABEHCMNB),

® pewams JuHeUHble YPABHEHUS U YVPABHEHUs, CB00UMble K JUHEUHbIM C HOMOWbIO
MOACOECMBEHHBIX NPEOOPA3Z0BAHULL,

®  pewams K8AOPAMHbIE YPAGHEHUS. U YPABHEHUS, C8OOUMbIE K KBAOPAMHBIM C NOMOWbIO
MONCOeCMBEeHHbIX NPeobpPa3068aHUlL,

®  pewamsb OpOOHO-TUHELHbIE YPABHEHUS,

o pewams npocmetiuiie uppayUoHabHble ypashenus 6udd .| f (x)=a, \/ f(x)= \Il g(x);

®  pewams ypasHeHus 8Udd X" =a ;

®  pewams yPasHeHUs CHOCODOM PAZLONCEHUS HA MHOJICUMENU U 3AMEHbL NePEeMEHHO,

®  UCNOIB308aMb  MEmOO UHMEPBANO8 Ol PeueHUss Yenblx U  OpPOOHO-PAYUOHATbHBIX
HepaseHcma,

®  pewams TUHElHble YPAGHEHUS U HEPABEHCEA C NAPAMEMPAMU,

®  peuams HeCI0NCHbIE KBAOPAMHbBLE YPAGHEHUSL C NAPAMEMPOM,

®  peuwams HeCIO0NCHbLE CUCTIEMbL TUHEUHBIX YPAGHEHULL C NAPAMEMmpPamu,

®  peuwams HEC0NCHbIE YPABHEHUS 8 YEIbIX YUCILAX.
B noeceonesnoit scusnu u npu usyueHuu Opy2ux npeomenos:

® cocmaenams U peuiams JuHelHble U K8AOpamuble YPaeHeHUsl, YPABHEHUS, K HUM C800AUUecs,
cucmembl TUHEUHbIX YPABHEHUL, HepaBeHCME NPU peueHuy 3a0ay Opy2ux y4eOHbIX npeoMemos;

®  BLINOIHAMb OYEHKY NPABOON0000UsL Pe3yibmamos, NOIYHAemMblx Npu pPeueHuu TUHelHbIX U
K6AOPAMHBIX YPAGHEHUL U CUCTEeM JTUHEUHbIX YPAGHEHULl U HEePABEeHCME NPU PeueHuu 3a0ay Opyeux
VUeOHbIX NpeoMemos;

®  BLIOUpPamMb COOMBEMCMBYIOUUE YPABHEHUSl, HEPABEHCMBA ULU UX cUCmeMbl OJisl COCMABIeHUs
Mamemamuyeckol Mooeau 3a0aHHOL PearbHOU CUMYayuu Ui NPUKIAOHOU 3a0ayu;

®  yMemb UHMEPNPemupo8ams NOJIYVHEHHbI NPU PEUEHUU YPAGHEHUs, HEPAGeHCMEd UlU
cucmemvl pe3yibmanm 6 KOHmMeKcme 3a0anHOU PeaibHOl CUMyayuu Uil nPUKIAoOHol 3a0a4iu.
DOyHKIUH

e Onepuposamv nOHAMUAMU: PYHKYUOHATbHASL 3A6UCUMOCTb, (DYHKYUs, epaguk @yHKyuu,
Ccnocobvl 3a0anust (OYHKYuu, apeymenm u 3Hadenue QYHKYuu, oonacmev onpeoeieHus U MHONCeCMB0
3HaAYeHUll QYHKYuY, HYIu @OYHKYUU, NPOMENCYMKU 3HAKONOCMOSAHCMEA, MOHOMOHHOCMb (DYHKYUU,
UemHOCMb/HeYemHOCMb QYHKYUU,

e cmpoumbs epaghuku AUHEUHOU, K8aopamuuHou QYHKYul, 0Opamuou nponopyuoHaIbHOCMU,
@yHKyuu euoa: y=a+L, y=~x,y=%x, y=|x

X+b

® Ha npumepe KBAOPAMUYHOU (DYHKYUU, UCNOIb308AMb Npeodpazoeanus epagura @yHKyuu
y=f(X) 015 nocmpoenus epagpuxos pynxyuii y — af (kx+b)+c

®  cocmaename YpasHeHUus NPAMOU NO 3A0AHHbIM VCI0BUAM: NPOX0OAuell uepes 08e MouKU C
3A0AHHBIMU KOOPOUHAMAMU, NPOXOOsWell Yepe3 OAHHYI0 MOYKY U NAPALIENbHOU OAHHOU NPAMOLL,

®  uccredogamsv QYHKYUIO no ee epagpuxy;

®  HAXOOUMb MHONCECMBO 3HAYEHU, HYIU, NPOMENCYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCMU
K8AOpamu4Hou GyHKyuu,

®  onepuposamv  NOHAMUAMU: — NOCIEO08AMENbHOCMb,  apupmemuyeckas  npocpeccus,
2eoMempuyeckas npoepeccusi;

®  pewiams 3a0a4u HA APUPMEMUUECKVIO U 2E0MEMPUUECKYIO NPOSPECCUIO.
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B noeceoneenoit ycuznu u npu uzyueHuu Opy2ux npeomemaos:

®  ULIIOCMPUPOBAML C HOMOWDBIO 2pAPUKA PeanvbHyl0 3A8UCUMOCMb UTU NpOYecc No Ux
Xapaxkxmepucmukam,

®  UCNOIB308AMb CEOUCMBA U 2PAPUK KEAOPAMUYHOU PYHKYUU NPU peueHuy 3a0ay U3 Opyaux
VueOHbIX NpeoMemos.
TekcToBBIC 321241

e  Pewamb npocmovle U CLOJNCHbIE 3A0AYU PA3HLIX MUNOS, A MAKNHCE 3A0AYU NOBLIUEHHOU
mpyoHocmu,

®  UCNONL308aMb pA3HLIE KPAMKUE 3aNUcCU KAK MOOelu MeKCMOo8 CIOJNCHbIX 3a0ay 0Jid
NOCMPOeHUs NOUCKOBOLL CXeMbl U peuleHUsl 3a0ay;

®  pazuuamv Mooelb MeKCma U MoO0elb peueHus 3a0adu, KOHCmpYyupoeams K 0OHOU Mooelu
PeeHUs. HeCIOMHCHOU 3a0ayu pa3nble MoOeau MeKCma 3a0ayu;

®  3HAMb U NPUMEHAMb 00a CNOCOOA NOUCKA peulerus 3a0ay (0m mpebosanus K YCi08Uio u om
VCA08UsL K mpeboB8anuio);

®  MOOeNUPO8aAmb PACCYHCOEHUs. NPU NOUCKE PeLUeHUsl 3a0a ¢ NOMOWbIO epagd-cxembl;

®  gblOENAMb SMANbL peUleHUsl 3a0adU U COOEPAHCAHUE KAHO020 IManda;

®  Yuemb GblOUPAMbL ONMUMALLHBIU MEeMOo0 peueHuss 3a0a4u U 0CO3HABAMb 8blO0P Memood,
paccmampusams pasiuinvle Memoowl, HAX00UMb PA3Hble peuleHUs 3a0adl, eclu 03MONCHO;

®  gHaAnU3UPOBAMb 3aMPYOHEHUs NPU PeuleHUU 3a0a4;

®  BLINOIHAMb PA3IUYHbIE NPEoOPA308AHUS NPEONONHCEHHOU 3a0aiU, KOHCMPYUPOBAMb HOBble
3a0ayu u3 OAHHOU, 8 MOM YuUciie 0Opammubvie;

®  UHMEpNnpemupo8amMs BbIYUCIUMENbHBIE De3yIbmamsl 6 3adaye, UCCIe008amb NOJYYEHHOe
peulerue 3a0a4u;

®  AHATUBUPOBAMDL BCEBO3MOJICHBIE CUMYAYUU B3AUMHO20 PACHOJIONCEHUS 08YX 00bLEKmos u
UBMEHeHUe UX XAPAKMePUCMUK NPU COBMECHHOM OBUNCEHUU (CKOPOCMb, 6peMs, pacCmosuue) npu
peuteHuly 3a0ay Ha 08udceHUue 08yx 00bLEKMO8 KaK 8 00HOM, MAK U 8 NPOMUBONOONCHBIX HANPABIEHUSX,

®  UCCre008amb  BCEBO3MOJNCHBIE CUMYAyUU NPU peuleHuu 3a0aiy Ha OB8UdCeHUue No peke,
paccmampusams pasHvle CUCmeMbl Omcuema,

®  pewams pasHOOOPA3HbLLE 3A0aYU «HA YACMUY,

®  pewams u 000CHOBBIEAMb CBOE peuleHUe 3a0ay (8bl0eNAMb MAMeMaAmuyecKyio 0CHO8Y) Ha
HAXoxcoeHue 4acmu Yucid u Yucida no e20 Yacmu Ha OCHO8e KOHKPEMHO20 CMbICLd OpooU;

® 0co3Hasamv U OOBACHAMb UOESHMUYHOCMb 3a0ay PA3HBLIX MUNO08, CEA3bIBAIOWUX MPU
geUUUHbL (Ha pabomy, HA NOKYNKU, HA O8UMCEHUe), 8blOeNamb MU BeIUUUHbL U OMHOULEHUS MeHCOY
HUMU, NPUMEHAMb UX NPU peulenu 3a0ad, KOHCMPYUposams codCmeeHuble 3a0ay YKA3aHHbIX MUNos;

®  graodemv OCHOBHBIMU MEMOOAMU PeUeHUs 3a0ad Ha CMeCU, CNIABbI, KOHYEHMPAayuu,

®  pewams 3a0a4u HA NPOYEHMbl, 8 MOM YUCTe, CLONCHblE NPOYEHMbl C 0DOCHOBAHUEM,
UCNONL3YS pa3HbIE CNOCOObI;

®  pewams no2uyecKue 3a0ayu pasHbIMU CROCOOAMU, 8 MOM YuUcTe, ¢ 08YMsl OIOKAMU U C mpems
OnOKAMU OAHHBIX C NOMOUbIO MAOIUL,

®  pewams 3a0ayu NO KOMOUHAMOPUKE U Meopuu 6eposMHOCMel HA OCHO8E UCHONb306AHUS
U3YYEHHBIX MemOo008 U 0O0CHOBLIBAMb pelleHUe,

®  pewambs HECNIONHCHbLE 3a0ad NO MAMEMAMUYECKO CIMamucmuKe;

® 061a0emb OCHOGHBLIMU MEMOOAMU PpeueHUsl CIOJCeMHbIX 3a0ay. apugmemuyeckul,
aneebpaudeckuil, nepebop 6apuanmos, 2eomMempuyeckul, zpaguieckuii, NPUMEHAMb UX 6 HOB8bIX NO
CPABHEHUIO C U3YYEHHBIMU CUMYAYUSX.
B noeceonesnoi scuznu u npu uzyuenuu Opy2ux npeomenos:

®  gbI0eNAMb NPpU peueHuy 3a0ay XapaKxmepucmuku paccmampueaemoll 8 3a0ave cumyayuu,
OMIUYHBIE OM PeaNbHbIX (Me, Om KOMOPbIX aOCmMpacuposanucs), KOHCmMpYyuposams Hoeble CUMyayuu ¢
VUemom dSMmux Xapakmepucmux, 6 4acMHOCMU, NpU peleHuu 3a0ai Ha KOHYEHmpayuu, yYumleéams
NJIOMHOCMb 8eecmad;
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® pewams U KOHCMPYUPOBAMb 3A0a4U HA OCHOBE DACCMOMPEHUS PealbHblX Cumyayuil, 6
KOMOPbIX He mpebhyemcs MOUHbLU GbIYUCTUMENbHBIU Pe3VIbMam,

®  pewams 3a0a4u HA OBUIICEHUE NO PeKe, PACCMAMPUBAS PA3Hble CUCMEMbl OMcHemd.
CrarucTUKa U TeOpusi BEpPOSATHOCTE

e  Onepuposamv nouamuaMu: cmoadouameie U Kpy208ble OUASPAMMbL, MAOIUYbl OAHHBIX,
cpedHee apugmemuueckoe, MeOuana, Hauboivulee U HauMeHbuee 3Ha4eHUs: 8bI00PKU, PaZmMax 6bl00PKU,
oucnepcusi u CmaHOapmHoe OMKIOHeHUe, CIYYAluHAs USMEHYUBOCTb,

®  u3gneKamv UHOpMayUIo, NPeOCMasieHHyI0 8 madIUYax, Ha Ouazpammax, epapurax;,

® cocmaeiames madIUYbl, CMPOUMb OUASPAMMYL U SPAPUKU HA OCHOBE OAHHBIX,

®  onepupoeamv NOHAMUAMU: (PAKMOPUATL YUCLA, NEPECMAHOBKU U COYeMAaHUs, mpey2olbHUK
Ilackana,

®  NpUMEHIMb NPABGUILO NPOU3BEOEHUs. NPU PEUUEHUU KOMOUHAMOPHBIX 3a0al;

® onepuposamv  NOHAMUAMU:  CAVYAUHBIU  ONbIM,  CAVYAUHLIL  6bI00p,  UCHbIMAHUE,
dleMeHmapHoe CayuatiHoe cobvimue (UCX00), Kiaccuweckoe onpeoenerHue GeposmHOCmuU CILyYauHO20
cobvimus, onepayuu Hao CIYHAUHLIMU COOLIMUAMU,

®  npedcmasisimes UHGOPMAYUIO C NOMOUWDBIO KPY20os dinepa,

®  pewams 3a0auu HA BbIYUCIEHUE BEPOSIMHOCIU C NOOCYEMOM KOIUYeCmed 6aApUAHMO8 C
NOMOUWBIO KOMOUHAMOPUKU.
B noeceonesnoit scusnu u npu usyueHuu Opy2ux npeomenos:

®  u38IEKAMb, UHMEPNPEemuposams U npeobpas0evleams UHGopmayuio, npeocmasieHHylo 8
mabauyax, Ha Ouazpammax, paguxax, Oompaxcarowyrlo CeOUCMEa U XAPAKMEPUCMUKU PealbHbIX
npoyeccos u s18ieHull;

® onpedenamv CMAMUCMUYECKUE XAPAKMEPUCMUKU BblOOPOK NO mMadauyam, Ouazpammam,
epaguxam, bINOIHAMb CPABHEHUE 8 3ABUCUMOCIIU OM YelU peuleHUs 3a0ayu;

®  OYeHUBAMb 6EPOSIMHOCHIL PEAbHBIX COOLIMULL U SGTIEHULL.
I'eomerpuueckne purypsi

e Onepuposamv NOHAMUAMU 2EOMEMPULECKUX Puyp;

®  u3BIEKAMb, UHMEPNPEMUPOBAMb U NPeobpa306bl6amb UHDOPMAYUID O 2eOMEMPUYECKUX
Queypax, npedcmasneHHyI0 Ha Yepmedlcax;

®  npumeHsasmb ceomempuyecKue akmul 0 peuweHus 3a0ay, 8 Mmom ducie, NPeonoaa2aruux
HeCKOIbKO WA208 peueHUs,

*  hopmynuposams 6 NPOCMEUUUX CIYUASX COUCMEA U NPUSHAKU (ueyp;

®  00KA3bI6AMb 20MEMPULECKUE VINBEPHCOCHUSL,

® grademv  cmaHoapmHou  Kiaccuguxayueu — niockux — gueyp  (mpeyeorbHuxkos - u
UemblpPexyeobHUKOB).
B noeceoneenoit ycuznu u npu uzyueHuu Opy2ux npeomemaos:

®  UCNONB308aMb CEOUCMBA 2eOMEeMmpPUYecKux @ueyp Ons peuweHus 3a0a4 NpaKmuyecKo2o
xapakmepa u 3a0ay U3 CMEeHCHbIX OUCYUNTUH.
OTHomeHNs

e Onepuposame NOHAMUAMU: PABEHCMBO ucyp, pasHvle Guzypuvl, pa8eHCME0 Mpey2obHUKOS,
napanieibHoOCmy NPIMbIX, NePREeHOUKYIAPHOCIb NPAMBIX, Yelbl MeHCOY NPAMbIMU, NEPREeHOUKYIAD,
HAKJIOHHASL, NPOoeKyus, no0odue gueyp, nododHsie hucypuvl, NOO0OHbBIE MPEY2OTbHUKU,

®  npumensmv meopemy Daneca u meopemy 0 NpPONOPYUOHATbHBLIX OMPE3KAX NPU peuleHuu
3a0ay;

®  Xapaxkmepuzo8amv 63AUMHOE PACNONONHCEHUE NPAMOU U OKPYIHCHOCTU, O8YX OKPYIHCHOCHEI.
B noeceonesnoi scuznu u npu uzyuenuu Opyzux npeomenos:

®  UCNOIB308AMb OMHOWEHUSL OISl PEUEeHUs 3a0aY, BOZHUKAIOWUX 8 PealbHOU HCUSHU.
N3mepeHus 1 BLIYMCTIEHHS

e Onepuposams npedcmasieHusMU 0 OIUHe, NIoWaou, obveme Kaxk eenudunamu. Ipumensamo
meopemy Ilugpazopa, popmynvl niowaou, oovema npu peuleHuU MHO2OUIA208bIX 3a0aU, 8 KOMOPbIX He
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8ce OaHmble npedcmasienvl s6H0, a mpebyrom 8blYUCIeHUL, ONepuposams 6o.1ee WUpPOKUM KOJIULeC8oM
Gopmyn onunsl, nrowaou, 06vema, BbIYUCIAMb XAPAKMEPUCMUKY KOMOUHayutl ucyp (OKpyscHocmell u
MHO20Y20/IbHUKOB) BbIYUCTIAMb PACCMOSAHUA MedHcOy hueypamu, HPUMEHAMb MPUOHOMempuiecKue
Gopmynvl  Ons @blvUCIEHUll 6 Oolee CNONCHLIX CAYYAsAX, NPOBOOUMb GbIYUCIEHUS HA OCHOBE
PABHOBENUKOCTU U PABHOCOCNABIIEHHOCMIUL,

®  1POBOOUMb NPOCMbLE BLIYUCTICHU HA 00bEMHBIX MENaX,

o dopmyruposams 3a0ayu Ha GbIYUCTEHUE ONUH, NIOWAOel U 00BEMO8 U Peulampb UX.
B noeceoneenoit ycuznu u npu uzyueHuu opy2ux npeomemaos:

®  NPOBOOUMb GbIUUCTICHUS HA MECIHOCU,

®  npuMeHAmb OPMYIbl NPU BLIYUCTICHUAX 8 CMENCHBIX YUeOHbIX npeoMemax, 8 OKpyicaroueu
oeticmeumenbHOCmu.
I'eomeTpuueckue nocTpoeHu

o I300padsicams ceomempuueckue ueypsvl no MeKCmo8oMy U CUMBOTbHOMY ONUCAHUIO,

®  C80O00HO ONEPUPOBAMb YEPMENCHBIMU UHCTNPYMEHMAMU 8 HECTONCHBIX CIYUASX,

®  BLINOAHAMbL NOCMPOEHUSI MPEY2OIbHUKOS, NPUMEHAMb OmoenbHble Memoobl NOCMPOeHUU
YUpKYyem u TUHEUKoU U nposooums npocmeuuiue uccie008aHus Yucia peuweHu;

® u3z00padicamv munosvie NIOCKUe ueypvl U 0OveMHble mend C NOMOWBIO NPOCMEUUUX
KOMNbIOMEPHBIX UHCMPYMEHMOS.
B noeceonesnoii scuznu u npu uzyueHuu opyzux npeomemos:

®  BBLINOIHAMb NPOCMeUUe NOCMPOEHUSI HA MECIMHOCTU, HEOOX0OUMbLE 8 PEAbHOU IHCUSHU,

®  OYeHUBamMb pazmepwvl peaibHbiX 00BLEKMO8 OKPYHCAIOUe20 MUpQ.
IIpeoGpazoBanusn

o Onepuposamv nousmuem O8UNCEHUs U NPeodPaA308aHus noooodus, eradems npuemamu
nocmpoenus Gueyp ¢ UCnoIb308aHuem 0BUNCEHUL U NPeodpa308aHULl N0000Usl, NPUMEHAMb NOJIYYEHHble
3HAHUS U ONbLM NOCMPOEHUL 8 CMENCHBIX NPEOMEMAax U 8 PeaibHbIX CUMYAYUSX OKPYAHCAIOue20 Mupa,

e cmpoums hucypy, no006HYI0 OAHHOM, NOIBL30BAMBCS CEOLUCMEAMU NOO0OUSA 01151 060CHOBAHUS
ceoticme gueyp;

®  npuMeHsmb CBOUCMBA O8UNCEHULl OISl NPO8eOeHUs NPOCMeluuux 000CHOBAHUL CBOLUCMNE
pueyp.
B noeceonesnoi scuznu u npu uzyuenuu Opy2ux npeomenos:

®  NpUMEHAMb CEOUCMEA OBUNCEHUL U NPUMEHAMb N00o0Ue OJis1 NOCMPOEHUl U 8bIYUCTEHU.
BekTopbl 1 KOOPAUHATHI HA JIOCKOCTH

e Onepuposamv NOHAMUAMU BEKMOP, CYMMA, PAZHOCMb 8eKMOPO8, NPoUu3eedeHue 8eKmopa Ha
YUCIO, Y20l MexcOdy GeKMOpPAMU, CKANAPHOE HPOU3BeOeHue 6eKMmopos, KOOPOUHAMbL HA NIOCKOCHU,
KOOpOUHAmMul 8eKMopa,

®  GLINONHAMbL Oelicmeusi Ha0 GeKMOpaMu (Cl0JCceHue, GblYumanue, YMHONCEHUEe HA YUCTO),
BbLIYUCTIAAMb CKANISIPHOE NPOU3BeoeHuUe, ONpeoenams 8 NPOCMEUUX CAYUaix Y2oa Mexcoy 8eKmopami,
BbINOIHAMb PA3NONCEHUE BEKMOPA HA COCMAsIAWUe, NPUMEHAMb NOJYYeHHble 3HAHUSA 6 (u3uKe,
NONb308AMbCA HOPMYNOU GbIUUCTIEHUS. PACCMOSHUS MENHCOY MOYKAMU NO U3EECIHBLIM KOOPOUHAMAM,
UCNOb3068aMb YPAGHEHUS Pueyp O/ peuleHus 3a0ay,

®  NpUMEHAMb 8eKMOPbl U KOOPOUHAMbL OJisl PeULeHUsl 2eOMEMPUYECKUX 3a0ay HA BblYUCTEeHUE
ONIUH, Y208.
B noeceonesnoi scuznu u npu uzyuenuu Opyzux npeomenos:

®  UCNONL3068AMb NOHAMUSL BEKMOPO8 U KOOPOUHAM O/ pelleHus 3a0ay no gusuxe, ceocpaghuu
U Opyeum y4eoHvim npeomMeman.
Hcropus MaTeMaTHKHU

o Xapaxmepuzoeamv 6KIAO BbLOAIOWUXCA MAMEMAMUKOS 8 PA36UMUE MAMEMAMUKU U UHBIX
HAay4HblX ooracmet;

®  NOHUMAMb poab Mamemamuky 6 passumuu Poccuu.
MeTtoabl MATEMATUKH
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® HCI’lOﬂbS’yﬂ U3y4€eHHble Mel’HOabl, npoeo()umza doxasameﬂbcmeo, 6bLNOJIHANMb ONPO6EPIHCERUE,

L4 6bl6upamb U3y4€HHblE Memoowl U Ux KOM6MHCZL[MM ons peuteHUs mamemanu4ecKux 361061'{,'

L4 UCNONIBL308AMb Mamemamudeckue 3Hanus Ol ONUCAHUS 3aKOHOM€pH0€m€1;l 6 OprchaIObL;eﬁ
oelicmeumenbHOCmu u l’lpOM36€0€HM}ZX uckyccemea,

° npumeHsams npocmeﬁwue npocpamvmHsle cpedcmea u 9JNEeKmMpPOHHO-KOMMYHUKAYUOHHbLE
CUcCmembvl npu peuteHuu mamemamudecCKux 3a0ad.

COJAEP)KAHUE YYEBHOI'O IIPEIMETA

Conep:kanue Kypca MaTeMaTHKH B 5—6 KJaccax

HarypanbHble unc/ia 4 HyJIb

HartypanbHbIii psii YuceI M ero CBOMCTBA

HarypaibHoe uwncino, MHOXECTBO HATypajbHBIX YHCEI U €ro CBONCTBa, H300pakeHue
HaTypaJIbHBIX YMCEJ TOYKAMM HA YMCIOBOM NpsMOM. Vcnosb30BaHMEe CBOMCTB HAaTypajbHBIX YUCEN MPU
pelieHuu 3a1ay.

3anuch ¥ YTeHHe HATYPAJIBHBIX YK CeJl

Pazmuune mexnay mudport u uucinom. [lo3urmoHHast 3ammch HATYpPalbHOTO YHUCIIA, TIOMECTHOE
3HaYeHUE MUQPPBI, pa3psabl U KJIAcChl, COOTHOIICHUE MEXY IBYMSI COCETHUMU Pa3psSIHBIMU €TUHUIIAMH,
YTEHUE U 3aIMCh HATYPAJIbHBIX YHCEI.

OxkpyriieHue HaATYpPaJbHBIX YK CeJ

Heob6xomumocTs okpyrienus. [IpaBuiio okpyriieHus: HaTypaabHbIX YUCE.

CpaBHeHHe HATYPAJIBLHBIX YK CeJl, CPABHeHHUe ¢ Yucjiom 0

[lonsiTie O CpaBHEHUHM 4YHUCEN, CPABHEHUE HATYPAJIbHBIX YHUCEN APYr C JIPYrOM U C HYJIEM,
MaTeMaTH4YeCKas 3aluch CPAaBHEHH, CIOCOOBI CPAaBHEHUS YHUCEIL.

JleliCTBHS ¢ HATYPAJBHBIMH YHCJIAMH

CroxeHue M BbIYMTAHUE, KOMIIOHEHTBI CIIOKEHUS M BBIUMTAHUA, CBSA3b MEX]IYy HHMH,
HaxOXXJICHHE€ CYMMBl M DPa3HOCTH, M3MEHEHHE CYMMBI W Pa3HOCTH NPH HU3MEHEHUH KOMIIOHEHTOB
CJIOKEHUS U BIYUTAHUSI.

YMHOXEHUE U JeJIeHUE, KOMITIOHEHTHl YMHOKCHUS U JICJICHUS, CBSA3b MEXKIY HUMH, YMHOKEHHUE U
CIIO)KEHHE B CTOJOWK, JEJICHHE YTOJKOM, MPOBEpKa pe3yiabTaTa C MOMOIIbIO MPHUKUAKH U OOpaTHOTO
JEUCTBUA.

[lepemecTUTENBHBIN M COYETATENIbHBIA 3aKOHBI CIOKEHUSI U YMHOXXEHHS, pacipeleauTelbHbIMI
3aKOH YMHOKEHHUSI OTHOCUTEIIBHO CIIOKEHUS, 000CHOBAHUE ANCOPUMMOB GbINOIHEHUs apUdMemuyecKux
Oeticmauil.

CreneHb ¢ HATYPaJIbHBIM NOKa3aTeJieM

3anuce uKciaa B BHJIE CYMMBl pPa3psAHBIX CJIaraéMbIX, MOPSAJOK BBINOJHEHUS JACUCTBUU B
BBIPOKEHHSX, COACPIKAIIUX CTETICHb, BRIYMCIICHUE 3HAYECHU BRIPAKEHUM, COACPIKAIIUX CTETICHb.

Yuci10Bble BLIPAKEHUS

YucnoBoe BRIpaKEHHUE U €T0 3HAYEHUE, TTOPSIOK BBITIOJIHEHUS ICHCTBH.

JlejieHHe ¢ 0CTATKOM

JleneHne ¢ OCTaTKOM Ha MHOXKECTBE HATYPAJIbHBIX YHUCEIN, CB0UCMBA OeleHUsi ¢ OCMAMmKOM.
[IpakTHueckue 3aaun Ha JIEJICHUE C OCTATKOM.

CBoiicTBa ¥ IPU3HAKH 1€JTUMOCTH

CBOICTBO AEIMMOCTH CyMMBbI (pa3HocTH) Ha yucno. [IpusHaku aenumoctd Ha 2, 3, 5, 9, 10.
Ipusnaxu denumocmu na 4, 6, 8, 11. /loxazamenvcmeo npuznaxog oenumocmu. Pelienne mpaKTHIeCKuX
3a/1a4 ¢ NPUMEHEHUEM TPU3HAKOB JIETUMOCTH.

Pa3jioxkeHue 4ync/ia Ha MPOCTbie MHOKUTEJIH

[TpocTeie u cocTaBHBIE YUCHA, peuemo Ipamocgena.

Paznoxxenne HaTypaqbHOTO 4YHCIAa HAa MHOXUTENH, Pa3JIOKEHHE Ha TMPOCThIE MHOXKHTEIH.
Konuuecmso oenumeneii yucia, aneopumm pasiodxncenus 4ucia HA Npocmvle MHONCUMENU, OCHOBHAS
meopema apugmemuxu.
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Anredpanyeckue BbIPaKeHUs

Hcnons3oBanue OYykB nisi OOO3HAYCHHS 4YHUCEN, BBIUYMCICHHE 3HAYEHUS aIreOpanveckoro
BBIPQXKCHUS, MPUMEHEHHE alreOpandecKux BBIPAKEHUN [JIs 3aIUCH CBOMCTB apu(METHYECKHX
JeiicTBU, Mpeobpa3zoBaHne anreOpandecKux BBIPaKCHUH.

JeauTesid M KpaTHbIE

Jlenurens v €ero CBOWCTBA, OOIIHIA IETUTENh ABYX U OoJiee Yrcel, HanOOoIbIIUN OOIIHIA IeTUTENb,
B3alMHO IIPOCTHIE YHCIIa, HAXOXKIECHUE HanbombIiero ooduero aenutens. KpatHoe u ero cBoiictsa, olriee
KpaTHOe JBYX W OoJjee uuces, HauMeHbIIee oOIiee KpaTHOE, CIOCOObl HaXOXKICHHS HAaUMEHBIIETO
0011ero KpaTHoro.

Jpoou

OO0bIKHOBEHHbIE IPOOH

Honst, gacTtp, ApoOHOE uyucio, Apodb. JpoOHOe uuciio Kak pe3ynbraT aeneHus. [IpaBuibHbIE U
HeTpaBUIIbHBIE APOOH, CMEIIaHHAasK IPoOb (CMEIIaHHOE YHCIIO).

3anuch HATYpalpbHOTO 4YHCIAa B BUAC APOOM C 3aJaHHBIM 3HAMEHATelleM, IMPeoOpa3OBaHUE
CMENIaHHOW IpoOU B HEMPABWIBHYIO IPOOb U HA0OOPOT.

[TpuBenenue npobeii k odeMy 3HamMeHaTen0. CpaBHEHHE OOBIKHOBEHHBIX JIPOOCH.

CrnoxxeHue W BBIYMTAHHE OOBIKHOBEHHBIX JpoOeil. YMHOXKEHHE U JeJeHHEe OOBIKHOBEHHBIX
Ipo0eit.

ApudmeTndeckue IeiCTBHUS CO CMEIIaHHBIMU JPOOSIMHU.

Apudmernueckue 1eHUCTBUS C IPOOHBIMU YHCIAMHU.

Cnocobvl payuonanuzayuu 8bIYUCIEHUL U UX NPUMEHeHUe NPU 8bINOIHEeHUU OeUCmEUI.

JlecATHYHBIE TPOOH

Ilemas u pgpoOHas wyactu gAecsatuyHo apoOu. IIpeoOpazoBaHue HECATHUYHBIX JpoOel B
oObIkHOBeHHBIC. CpaBHEHHE IECATHYHBIX ApobOel. CII0)KCHHE W BBIYMTAHUC JICCATUYHBIX IPOOCH.
OxpyrieHue AEeCSITUYHBIX ApoOel. YMHOXXEHHE W JIeJeHHE NECATHUYHBIX Ipobeil. [Ipeobpazosanue
00bIKHOBEHHBIX Opobell 8 Oecsimuunble Opoou. Koneunvie u beckoneunvie decsimuunvle Opoou.

OTHoueHnne aByX Yuces

Macmrad Ha nane u kapte. Ilponopruu. CoiicTBa mponopuuii, IpUMEHEHHUE MPONOPLUUNA U
OTHOIICHUH MIPU PEILIeHUH 3a]au.

CpenHee apupmeTHyeckoe Ynces

Cpennee apupmerndeckoe IByX uucen. M3o0OpaxkeHue cpenHero apupMeTH4ecKoro JIByX UHCeN
Ha YHUCJIOBOM TpsiMoil. PeleHue mpakThyecKux 3agad ¢ MPUMEHEHHEM CPEAHETro apu(pMETHUYECKOTO.
Cpeonee apugpmemuueckoe HeCKONbKUX YUCEL.

IIpoueHTHI

[TonsiTe mporeHta. BpruncineHne MPOIEHTOB OT 4YKCIAa W YHCIA MO M3BECTHOMY IPOIICHTY,
BBIpQKCHHUE OTHOIICHUS B MPOIICHTAX. PellieHne HeCTI0KHBIX TPAKTHUSCKUX 33124 C MPOIICHTAMHU.

JAunarpamMmbl

Cronbuatbie U KpyroBble AuarpamMMmsbl. M3Brnedenue wHbopManuu U3 auarpamm. HMzobpasicenue
ouazpamm no 4ucio8bim OAHHBIM.

PaunonajbHble yucaa

IToJsi0kUTEIbHBIE U OTPHIIATEIbHBIE YHCJIA

N3o00pakeHune uncen Ha YHCIOBOM (KoopauHaTHON) npsmoin. CpaBHeHHE uncen. Moynb duca,
reoMeTpuUecKass MHTEepIpeTanus MoAyis 4ucia. J[eHCTBUS C MONOXHUTENbHBIMH W OTPHUIATEIbHBIMU
guciaamMu. MHOKECTBO IEJIBIX YHCETT.

IlonsiTne 0 pauMoOHAJBLHOM 4mcae. [lepsuunoe npedcmasienue 0 MHOMCECMEE PAYUOHATbHBIX
yucen. JIeWcTBUA ¢ pallHOHATIBHBIMU YUCIIAMU.

Pelnenue TeKCTOBBIX 33124

EnuHunesl u3MepeHuii: JUIMHBI, IUIOMAAN, 00beMa, MacChl, BPEMEHH, CKOPOCTH. 3aBHCHUMOCTH
MEXIY €AMHUIIAMUA U3MEPEHUS KaKI0M BEIMYMHBI. 3aBHCUMOCTH MEX]y BEIMYUHAMU: CKOPOCTh, BpeMs,
paccTostHue; TPOU3BOAUTEIILHOCTD, BpeMs, paboTa; 11eHa, KOJTUIECTBO, CTOUMOCTbD.

3agaun Ha Bce apupMeTHYECKHUE AeliCTBUS
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Pemenne TeKCTOBBIX 3amad apudmMeTudeckum crocoboMm. Hcmons3oBanue TabmUI, CXeM,
4epTexKeH, APYTUX CPEACTB MPEACTABICHUS JaHHBIX IIPH PEIICHUH 3aJa4H.

3anayu HA ABUKeHH e, Pad0OTy M MOKYNKHU

Pemienne HecnoXXHBIX 3aJady Ha JBUKEHHE B INPOTHBOIIOJIOKHBIX HAIPABICHUSX, B OJHOM
HalpaBJICHUH, ABWKEHHE 110 PEKe M0 TEUYEHUIO0 M IPOTHB TeueHMs. PelieHue 3aau Ha COBMECTHYIO
paboty. [Ipumenenue apobeli mpu penieHny 3a1adq.

3agaum Ha 4YacTH, 1014, IPOLEHTHI

Pemenue 3a1ay Ha HaxXOKEHUE YAaCTH YUCJIa U YKCTIA 110 €ro yacTu. Pemienue 3a1ad Ha MPOLIEHTHI
u nonu. [IpumeHnenne nponopuuii Npy pelieHny 3aaad.

Jloruyeckue 3axaumn

Pemienue HecHOXHBIX JIOTMYECKUX 3afad. Pewienue n02uyecKux 3a0ay ¢ nomowwlo 2pagos,
mabauy.

OcHOBHBIE MeTO/IbI pellleHUsl TEKCTOBBIX 3aa4: apudmMeTndeckui, nepedop BapuaHTOB.

Harasignas reomerpust

durypsl B okpyxaromem mupe. Harnsanele npeacraBieHus o Gurypax Ha IUIOCKOCTH: MpsiMasi,
OTPE30K, JIy4, YroJl, JIoMaHasi, MHOTOYI'OJIbHUK, OKPY>KHOCTb, Kpyr. YeThIpeXyrojJbHUK, NPSIMOYIOJbHUK,
kBagpar. TpeyronbHUK, 6udbl mpeyeonvHukos. llpasunvuvie mHo2oyeonrbHuku. V1300paxkeHue OCHOBHBIX
reoMeTpuueckux Guryp. BzaumHoe pacnonodicenue 08YX NpAMbIX, O08YX OKPYICHOCMEU, NPAMOU U
okpyocHocmu. JInuHa otpeska, JoMaHol. Enununbl usmepenus uinHbl. IlocTpoeHue oTpeska 3alaHHON
JuiMHbBL. Buasl yrioB. I'pamycHas mepa yrma. M3MepeHue M NOCTPOCHHME YIJIOB C  MOMOIIBIO
TpaHCIOPTHPA.

[lepumerp MHOTOyronbHHKA. [loHSATHE TUTOMAAM (GUTYPBL, €AWHUIBI H3MEPEHUS ILIOMIA[IH.
[Tnomans mpsMoyroibHMKa, KBaapaTa. llpubnmkeHHoe H3MepeHHe IUIOIIAAM (UIyp Ha KIeTyaTo
Oymare. Pasnosenuxue gueypuol.

Harnsiinele mpejacraBieHuss O NPOCTPAHCTBEHHBIX (Urypax: KyO, mapajuienenumnes, npusMma,
nupamuaa, map, chepa, Konyc, muwmaap. MzodpakeHne npocTpaHCTBEHHBIX GUTYp. [Ipumepul ceueHul.
Mnozcoepannuxu. Ilpasunvhvie muococpannukuy. IIpumepsl pa3BepTOK MHOIOIPDAaHHMKOB, IWIMHApA U
KOHYyca.

[Toustue o6bema; equHULBl 00beMa. OOBEM MPSIMOYTOJIBHOIO NapajljieNenunesa, Kyoa.

[Tonstue o paBeHcTtBe Quryp. LlenTpanbHas, oceBas U 3epkanbras cumMmeTpun. M3o0paxkeHue
CUMMETPUYHBIX (QUryp.

Pemenue npaktuyeckux 3ajad ¢ IpUMEHEHUEM IPOCTEHIINX CBOWCTB (QUTYD.

Hcropusa MmaTreMaTuKHu

Tosenenue yugp, 6yks, uepoenughos 6 npoyecce cuema u pacnpeoenerusi npooykmos na /[peenem
Bnusicnem Bocmoke. Ceazo ¢ Heonumuueckoti pesonioyueti.

Pooicoenue wecmuoecamepuunoii cucmemut cuucienus. Ilosaenenue odecamuynou 3anucu yuces.

Poowcoenue u pazeumue apugpmemuxu namypanvnvix uyucen. HOK, HOJ, npocmeie uucna.
Pewemo Opamocghena.

Tlossnenue Hyna u ompuyamenvHvlx yucen 8 mamemamuxe opesnocmu. Ponv Juoghanma. [louemy

(-1)(-1)=+1~
lpobu 6 Basunoune, Ecunme, Pume. Omxpvimue decamuunuix opobeu. CmapunHuvle cucmembsl mep.
Jecamuunvie Opobu u mempuueckas cucmema mep. Jl. Maenuyxuii.

Conep:xxanue Kypca MaTeMaTuKH B 7-9 Kjaccax
Auredpa
Yucaa
PanuoHaJibHbIE YHCJIA
MHOXeCTBO panMOHalIbHBIX 4yucen. CpaBHEHME pPAalMOHANBHBIX 4ucen. JleWcTtBus ¢
panroHaTbHBIMU YUCIaMU. [Ipedcmasnenue payuoHaibHo20 YuUcia 0ecimuiHol 0poosio.
HppanuoHajbHble YHCIA
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[TonsiTue wuppanmoHadpbHOro uwucia. Pacno3HaBaHue HppalnMoOHANBHBIX uucen. [Ipumepsl

JoKa3aTeNbeTB B anreOpe. MppaunuoHanabHOCTh dYHCa \/E [Ipumenenue B reomerpuu. CpasHeHue
UppayuoHanbHulx yucen. MHodxcecmso 0elicmeumenbHuIX Yucel.

ToxnecTBeHHBbIE IPe0OpPa30BAHUA

YucnoBble 1 OyKBeHHbIE BbIPAKEHUSA

Bolpaxxenue c¢ nepeMeHHOH. 3HaueHue BblpakeHus. [loacTaHoOBKAa BbIpaXEHUN BMECTO
MEPEMEHHBIX.

Heabie BoIpakeHust

Crenenb ¢ HaTypaJbHBIM IIOKa3aTelieM U ee cBoiicTBa. IIpeoOpa3zoBaHusi BbIpaKeHHI,
COJIEpIKaIMX CTENEHH C HATypaJIbHBIM I10Ka3aTeleM.

OpnHouneH, MHOrowieH. J[eHCTBUS ¢ OIHOUYIEHAMHM U MHOTOWIEHAMHU (CIOXEHHE, BbIUMTAHUE,
yMHOkeHHUE). DopMysibl COKPALIEHHOIO0 YMHOXKEHUSI: Pa3HOCTh KBaJpaToB, KBaJpaT CYMMBbI U pPa3HOCTH.
Pa3noxeHre MHOrouJeHa Ha MHOXKUTEIHM: BBIHECEHHE OOIIEr0 MHOXKHTENS 3a CKOOKH, 2pynnuposka,
npumenenue QOpMyn COKpaweHHo20 ymHodxcenus. Keaopammuwiti mpexunen, pasnosicenue K8aopamuoco
MpexyieHa Ha MHOMCUMENU.

JIpoOHO-panuoHAIbHbIE BHIPAKEHUS

Crenenb ¢ nensiM mokazareneMm. [IpeoOpazoBanue IpOOHO-TMHEMHBIX BBIPAKEHUN: CIIOKEHUE,
YMHOXEHUE, nAeneHue. Aneebpauveckas Opobs. Jlonycmumsie 3HAYEHUS NEPEMEHHbIX 6 OpOoOHO-
payuonanvuslx evipadicenusx. Cokpawenue ancedpaudeckux oOpooeii. Ilpusedenue aneebpauyeckux
Opobeul Kk obwemy 3namenamento. [eiicmeus ¢ aneeopauveckumu OpoOAMU: CILOdHCEHUE, BbIYUMAHUeE,
VMHOMCEHUe, OelleHue, 8036e0eHUe 8 CTNeneHb.

Ilpeobpazosanue svipasicenuil, COOEPHCAuUX 3HaAK MOOYJIA.

KBaaparnbie kopHu

Apudmerndeckuii KBaapaTHbI KopeHb. [IpeoOpazoBanme BRIpaKEHUH, COACPIKAIINX KBAIPATHBIE
KOPHH: YMHOXKEHUE, JIeJICHHE, BHIHECEHHE MHOXKHUTENS U3-TI0/1 3HaKa KOPHS, 8HeCeHUue MHOMCUmes noo
3HAK KOPHSL.

YpaBHeHUs] M HEPABEHCTBA

PaBencrBa

Yucnosoe paBeHCcTBO. CBONCTBA YUCIIOBBIX PaBEHCTB. PaBEHCTBO ¢ MEpEMEHHOM.

YpaBHeHus

[TonsiTe ypaBHEHHS W KOpHS ypaBHeHUs. [Ipeocmasnenue o pagHOCUNbHOCMU YPABHEHUIL.
Obnacmo onpedenenus ypasHenusi (001aCMb OONYCMUMbBIX 3HAYEHUL NePeMEeHHOU).

JIuneiiHOe ypaBHeHHE H €ro KOPHH

Pemienne nuHENHBIX ypaBHEHWU. Jluneunoe ypasnenue c¢ napamempom. Konuuecmeo kopmeti
JIUHEUH020 ypasHeHus. PeuieHue TuHeliHbIX YpagHeHUll ¢ napamempom.

KBanpaTHoe ypaBHeHHe H er0 KOPHH

KBagpatuele ypaBHeHus. Hemonnble KBagpaTHble ypaBHEHUS. JIMCKpUMHHAHT KBaJIpaTHOTO
ypaBHeHus. Dopmyna KOpHEH KBaapaTHOTO ypaBHEHUs. Teopema Buema. Teopema, obpammnas meopeme
Buema. Pemienue KBaJpaTHBIX YpaBHEHUN:MCHONb30BaHUWE (OPMYNIBI IS HAXOXKACHUS KOpHEH,
epaguueckuti Memoo peuwleHus, pasiodceHue Ha MHOMCUmMeNU, nooOop KOpHel ¢ UCNOIb308aHUEM
meopemvl  Buema. Konuuecmeo KopHell K8AOPAMHO20 YPAGHEHUS 8 3dGUCUMOCMU OM €20
ouckpumunanma. bukeadpammuvie ypasnenus. Ypaeumenus, ceooumvle K JUHEUHbIM U KE8AOPAMHBIM.
Kesaopammnuie ypasnenus ¢ napamemponm.

J{poOHO-palMOHA/IbHbIEC YPABHECHUS

Pemenne mpocTedmmx —apoOHO-TMHEWHBIX ypaBHEHWH. Peuwenue O0poOHO-payuoHanbHbix
VPABHEHUII.

Memoovl pewenus ypasHenuil: Memoobl PAGHOCUNLHBIX NPeodpaA308aHUll, Memoo 3adMeHbl
nepemennou, epaguueckuii memod. HMcnonv3osanue coiicme )yHKyuil npu peueHuu ypasHeHull.

Ipocmeiiuue uppayuonanvhvie ypasnenus suoa || f (x) =a, \/f (x) = \/g (x) .

n
Ypasnenus suoa X = a .¥pasnenus 6 yenvix yucnax.
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Cucrembl ypaBHeHH

YpaBHeHHE ¢ ABYyMs IIEPEMEHHBIMU. JIMHENHOE ypaBHEHUE C ABYMsI IIEPEMEHHBIMU. [Ipamasn Kak
epaguueckas unmepnpemayus IUHeHO020 YPAGHEHUS C 08YMS NepeMeHHbIMU.

IlonsiTue cucreMsl ypaBHEeHM. Pelienne cucreMbl ypaBHEHUN.

MeTopl pelieHus: CUCTeM JMHEHHBIX YpaBHEHUN C IBYMSI IIEPEMEHHBIMU: epaghuyeckuti memoo,
Memoo CLOHCeHUsl, METOJT TIOJICTAHOBKH.

Cucmembl TUHEUHBIX YPABHEHUL C NAPAMEMPOM.

HepaBencrBa

UYucnosble HepaBeHcTBa. (CBoiicTBa UHMCIOBBIX HepaBeHCTB. [IpoBepka crpaBeIMBOCTH
HEPABEHCTB I1PH 33JaHHbBIX 3HAUEHUSIX [1E€PEMEHHBIX.

HepaBenctBo ¢ mnepemenHoil. Ctporue u HecTporue HepaBeHCTBa. (Oobracmb onpeoenenus
Hepagencmaa (061acms 0ONYCMUMbBIX 3HAYEHUL NePeMeHHO).

Pemenne MMHENHBIX HEPABEHCTB.

Ksaopammnoe nepasencmeo u e2o pewenus. Pewenue K6aopamHuix HEPABEHCMNE. UCHONIb30BAHUE
ceolicme u epaguka KeaopamudHou GYHKYuu, mMemoo UHMep8anos. 3anucv peueHus KeaopamHo2o
Hepagencmaa.

Pewenue yenvix u 0podHO-payuoHanIbHbIX HEPABEHCNE MEMOOOM UHMEPBAILO8.

CucremMbl HepaBeHCTB

CucreMbl HEpaBEHCTB C OAHOMN MEepeMEeHHON. Pelienre cucteM HEpaBeHCTB ¢ OJHON MEPEMEHHOM:
JUHEUHBIX, K8aodpamubsix. 1300pakeHne pereHusi CHCTEMbl HEPABEHCTB HA YHCIOBOHM MpsAMOW. 3ammuch
pEIIeHUs CUCTEMbl HEPABEHCTB.

DOyHKIUHA

HousiTne pyHKuun

JlexapToBbl KOOpAMHATHI Ha IUIOCKOCTH. POpMHUpOBaHME MPEACTABICHUN O METANPEAMETHOM
MOHATHH «KOOpAuHATBI». CrnocoObl 3amaHus (GYHKIHMI: aHATUTHUYECKUU, rpa@uuecKkuil, TaOIUYHBIH.
I'padux ¢pynkuuu. [Ipumeps! GyHKIHHA, MOTydaeMbIX B MPOIECCe MCCIEIOBAHUS PA3IMYHBIX PeabHBIX
MIPOLIECCOB U pelleHUs 33/1a4. 3HaueHue GyHKIuu B Touke. CBoiicTBa (QyHKIUMI: 001acTh ONnpeaencHus,
MHOXXECTBO 3HAYCHHW, HYIH, MPOMEKYTKH 3HAKOTIOCTOSHCTBA, YeMHOCHb/HeuemHOCMb, TIPOMEKYTKH
BO3pacTaHus M YyObIBaHUS, HamOoJjblllee M HaWMeHblee 3HaueHus. VccnenoBaHue (YHKIUU IO €€
rpaduKy.

Ilpeocmasnenue 06 acumnmomax.

Henpepvienocmo ¢hynxyuu. Kycouno 3aoannvie oynkyuu.

JIuneiinas pyHKuus

CpoiictBa u rpaduk nuHEHONW (yHKUIUU. YTIOBOH Ko3QduimeHt mpsmoi. Pacnonoxenue
rpaduka JUHEHHOW (YHKUIMHU B 3aBUCHUMOCTH OT €€ YIJIOBOro Ko3(d@uuueHTa u cBOOOJHOIO UJeHa.
Haxoorcoenue xoagppuyuenmos nuneinou QyHkyuu no 3a0aHHbIM YCIOGUAM: NPOXOHCOEHUE NPIMOL
yepes 08e MOYKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXONHCOeHue NpAMOU uepe3 OAHHYI0 MOUKY U
napanieibHo OaHHOU NPSMOU.

KBaapaTuunas GpyHkuus

CgoiicTBa u rpaduk kBagpatuuHor GyHkuuu (napabdona). Illocmpoenue epaguxa keadpamuyro
@yukyuu no mouxkam. HaxoxknaeHue Hyned KBaJpaTUYHON GYHKLUMHU, MHOdCECMEA 3HAYEHUL,
NPOMENCYMKOB 3HAKONOCMOAHCMEA, NPOMENCYMKO8 MOHOMOHHOCHU.

OOpaTHast NPONOPUHOHAIBHOCTD

k
CoiicTBa pyHKIUH Y = k y = —. TI'unep6ona.
X x

I'pagpuku gynxyuir. Ilpeoopaszosanue epaguxa pyuxkyuu y = f (X) 014 nocmpoenus epaghurxos
@ynryuii 6uda y = af (kx+b)+c-

3 k
Tpauicu gymiyuii y =a+——, y =~/xy =¥xs y =[x

IMocnenoBaTe/iIbHOCTH M POrPecCHH
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YucnoBass nocCien0BaTENbHOCTh. [IpuMepsl 4YMCIOBBIX NOCIIENOBAaTENbHOCTEN. beckoHeuHbIe
MocJeIoBaTeNbHOCTH. ApuMeTnyeckas Mporpeccus MW ee CBoicTBa. ['eomeTrpuueckas mporpeccus.
Dopmyna obwezo uneHa u cymmvl N NEPEbIX YLEHO8 aApUDMemuyecKol U 2eoMempuiecKol npocpeccul.
Cxooawascsa 2zeomempudeckas npocpeccus.

Pemenne TeKCTOBBIX 32124

3anaum Ha Bce apupMeTHUECKHUE AeHCTBUS

Pemennie TekcToBbIX 3amau apudpmeTuueckum crocobom. lcmonb3oBanue TaOdMI, CXEM,
4YepTexKeH, APYTUX CPEICTB MPEACTABICHUS JAHHBIX IIPH PEIICHUU 3a]Ja4H.

3aiauyu HA IBUKeHH e, Pa00Ty M MOKYNKHU

AHann3 BO3MOXHBIX CUTyallMd B3aWMHOTO pPACIOJOXKEHUS OOBEKTOB MPU WX JIBUKCHUH,
COOTHOIIEHHS] 00HEMOB BBIMIOJIHSAEMBIX padOT IIPU COBMECTHOM paboTe.

3agaum HA YaCTH, 10, TPOLEHTHI

Pemenue 3a1a4 Ha HaXOXACHUE YaCTH YKCIIA M YUCIIA [0 ero yacTH. Pemenue 3a1a4y Ha MPOLIEHTHI
u noau. [Ipumenenue nponopuuil Ipyu peuieHuy 3a1ay.

Jlornueckue 3agauu

Pemenune nmoruveckux 3amad. Peuterue no2uyeckux 3a0ay ¢ NOMowbio epagos, maodauy.

OcHoBHbIE MeTO/Ibl pellieHNsl TEKCTOBBIX 3a/1a4: apudmernyeckuii, anredpanyeckui, mepedop
BAapUaHTOB. [lepsuunvle npedcmaenieHus o Opy2ux Memooax peulenus 3a0ay (2eomempuyeckue u
epaghuueckue memoont).

CTaTHCTHKA H TeopHs BepPOSITHOCTENH

Crarucruka

TabmuuHoe u rpaduveckoe MpencTaBlICHHE ITaHHBIX, CTOJIOYAThle M KPYrOBBIE JHUATPaMMBEI,
rpaduky, TpUMEHEHHEe AuarpaMM H TpaduKOB [UIsl OMHMCAHUS 3aBUCHUMOCTEH pealbHBIX BEITUYHH,
u3BleUeHNe wWHGoOpMaMM W3 TaOmul, auarpaMM U TpadukoB. OmnmcaTelbHBIE CTATUCTHYECKUE
MOKa3aTelIr YHCIOBBIX HAOOPOB: cpenHee apudMeTHUecKoe, Meduara, HauOOIbIee U HaWMEHbIIee
3HaueHus. Mephl paccenBaHUs: pa3Max, OUCnepcus U CMmaHoapmuoe OMKIOHEHUe.

CnyuaiiHas U3MEHYMBOCTb. VI3MEHUMBOCTH TpU  H3MEpEHUsX. Pewaowue npasuia.
3axonomepHocmu 8 USMEHUUBBIX BENUUUHAX.

Cay4aiinbie coObITHS

CrnyualiHple ONBITHI  (9KCIIEPUMEHTHI), DJIEMEHTapHble CiIy4dailHble COOBITHS  (MCXObI).
BepositHOCTH 3neMeHTapHbIX coObITHI. COOBITHS B CIyYailHBIX SKCIEPUMEHTaX U 0JaronpusTCTBYIOIINE
JJIeMEHTapHble coObITHS. BepostTHOocTHM  ciay4yaillHBIX coObITHI. ONBITBI € PaBHOBO3MOXKHBIMH
AIIEMEHTApHBIMU COOBITUAMU. Kiaccuueckue BEpOSTHOCTHBIE OIBITHI C HMCIHOJIb30BAaHHUEM MOHET,
KyOuKoB. [Ipeocmaenenue cobvimuii ¢ nomowpto ouazpamm unepa. [Ipomueononodcuvie codvimus,
o00veduneHue u nepeceyerue coowvimuu. Ilpasuno cnoscenus eeposmuocmeti. CryuatiHviii 66100p.
IIpeocmasnenue sxcnepumenma 6 euode oepesa. Hesasucumvie cobvimus. Ymnooxcenue eeposmuocmeii
Hesagucumvlx — codovimuii. Ilocnedosamenvuvie  Hezasucumvle ucnvlmanus. IlpencraBienue o
HE3aBUCHUMBIX COOBITHSIX B KU3HHU.

dnemenmovl KOMOUHAMOPUKU

Ilpasuno ymnoowcenus, nepecmanosku, ¢haxmopuan uucia. Couemanusi u YUCIO COYEMAHUU.
@opmyna yucira covemanui. Tpeyeonvnux Ilackana. Onvimsl ¢ OONLWUM HYUCTOM PABHOBOIMONCHBIX
S/leMeHmMapHblX cooblmuil. Buluucnenue eeposmmuocmeri 6 onvlmax ¢ npumeHeHueMm KOMOUHAMOPHBIX
dopmyn. HUcnvimanus bepuynnu. Ycnex u neyoaua. Beposmuocmu cobvimuti 6 cepuu uUcCnvlmaHuil
bepuynnu.

Cnyuaiinvle éeuyuunbsl

3nakomcmeo co CcayuauHbIMU BeIUYUHAMU HA NPUMEPAX KOHEUHLIX OUCKDEeMHbIX CIVYAUHbIX
geauyun. Pacnpeoenenue sepoamnocmeii. Mamemamuueckoe odxcudanue. Ceolicmea Mamemamuyecko2o
oorcuoanus. Ilowamue o 3axome Oonvuiux uucen. Msmepenue eeposimuocmell. Ilpumenenue 3axoua
OONbUWUX YUCel 6 COYUONO2UlU, CMPAXO8AHUU, & 30PABOOXPAHeHUlU, obecneyeHuu 6e30nacHoCmu
HaceleHUs 8 Ype3bluyalHbIX CUMYAYUSX.
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I'eometpust

I'eomerpnueckue Gpurypsl

@urypsl B reOMETPHH H B OKPYKaIOLEeM MHpe

['eomerpuueckast ¢urypa. DopMupoBaHHE TMPEICTABICHUH O METANPEIMETHOM IOHATHH
«purypay.

Touka, NUHUS, OTPE30K, MpsMas, JIyd, JOMaHas, IUIOCKOCTb, Yroy, OHCCEKTpuca yriia U ee
CBOMCTBA, BU/bI YTJIOB, MHOTOYT'OJIbHUKH, KPYT.

OceBast cuMMeTpHsi reoMeTpuieckux guryp. LleHTpanbHas cuMMETpuUsi TeOMETPUYECKHUX (UTYP.

MHOroyroJbHUKN

MHOroyrojapHUK, €ro 3J€MEHThI U €ro cBoicTBa. Pacno3HaBaHHe HEKOTOPBIX MHOI'OYI'OJIBHUKOB.
Buinyxnvie u negvinykivie mnocoy2onvruku. 1IpaBuiIbHbIE MHOTOYTOJIbHUKH.

Tpeyronpuuku.  BbicoTa, Meamana, OHCCEKTpUCa, CpeAHSSI  JUHHUS  TPEYroJbHHKA.
PaBHOOEIpeHHBI TpEyroibHUK, €ro CBOWCTBA ©W MNpU3HAKH. PaBHOCTOPOHHUH TpPEYroOJbHHUK.
IIpsAMOYTONBHBINM, OCTPOYIOJBHBIM, TYIOYIOJBHBIA TPEYrOJbHUKUA. BHEmHWE yribl TpeyroJbHUKA.
HepaBeHCTBO TpeyrosibHUKa.

YersipexyronpHuku.  Ilapamienorpamm, pomO, TOpsSIMOYTOJNBHUK,  KBaapar, Tpamemus,
paBHOOenpeHHass Tpanenus. CBolicTBa W NpPHU3HAKM NapajjenorpamMma, pom0a, HpSIMOYTrOJIbHUKA,
KBaJpara.

OKpyKHOCTBb, KPYT

OKpy’>KHOCTb, KPYT', UX 3JIEMEHThI U CBOMCTBA; LICHTpaJIbHbIE U BIUCaHHbIE YIiibl. KacaTenbHas u
cekywjas K OKPYKHOCTH, Ux ceoilicmea. BImcaHHble M ONMCAHHBIE OKPYKHOCTH Ul TPEYTOJIbHHKOB,
Yembvipexy201bHUKO8, NPABUIbHBIX MHO20)20IbHUKOS.

I'eomerpnueckue Gurypsl B npocTpaHcTBe (00beMHbIE TeJa)

Mmnozoepannuk u e2o anemenmol. Hazeanus MHO202PAHHUKOE C PA3HbLIM NOJONCEHUEM U
Konuuecmeom cpaneu. IlepBUuHbBIE NpeACTaBIEHUs O MUpPaMuie, Napajjelenunene, mnpusme, coepe,
mape, HUIMHIPE, KOHYCEe, X AJIEMEHTAX U MPOCTEUIINX CBOMCTBAX.

OTHomeHust

PagencrBo puryp

CBolicTBa paBHBIX TPEYrOJbHUKOB. IIpU3HAaKN paBeHCTBA TPEYTOJIBHUKOB.

IHapanieabHOCTH NPAMBIX

[Tpu3Haku U cBoOICTBa MapayuieNbHBIX MPSIMbIX. Axcuoma napannervnocmu Eexnuoa. Teopema
Daneca.

ITepnenauKyaspHBIC NPSIMbIE

[Tpsimoit yron. [lepnennukynsip k npsimoil. Haknonnas, npoekiusi. CepeMHHBIN NEPIEHAUKYIISP
K oTpe3ky. Ceoticmea u npusHaku nepneHOUKYIApHOCMU.

Ilooooue

Ilponopyuonanvusie ompesxu, nooodue gueyp. Ilooobnvie mpeyeonvruku. IIpusnaku noooous.

B3anmMHoe pacnosio:keHue psiMON U OKPY>KHOCTH, 08YX OKPYIHCHOCHEU.

HN3mepenns n BbIYUCICHAS

Beanuunnsbl

[Tonsitue Benmuuuebl. JnuHa. 3mepenue anmHel. EquHunbl n13Mepenust JUIMHBL. BenuunHa yria.
I'panycnas mepa yria.

[TonsTe o moIanM TIOCKOW (uUTrypsl M ee cBoiicTBax. M3mepenue mnomaneii. EauHuiibt
M3MEPEHMS TUIOLIAIH.

[TpencraBienue 06 oobeMe U ero cBoiicTBax. M3mepenne oobema. Equnuiiel uamMepenus 00beMoB.

HN3mepeHus 1 BbIYMCICHUS

WHCTpyMEHTBI [UIsi W3MEPEHUNM M IIOCTPOCHHUM; W3MEPEHUE U BBIYKMCIIEHHE YIJIOB, [UIMH
(pacctosHuii), miomaaed. TpuroHomerpuueckue GYHKIUUM OCTPOrO yrja B MPSAMOYTOJIbHOM
TpeyroisHuke Tpuconomempuyeckue Qynkyuu mynoeo yena. BeruucieHne 3JeMEeHTOB TPEYroJbHUKOB €
WCIIOIb30BAHUEM  TPUTOHOMETPUYECKUX  COOTHOHIEHUH. Dopmysnbpl  IUIOMAAM  TPEYrOoJIbHUKA,
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napajuiesiorpaMma U €ro 4aCTHBIX BUJIOB, POPMYJIBI JUTMHBI OKPY>KHOCTH U IIoIaau kpyra. CpaBHEHUE U
Bhuncienue miomanei. Teopema [Mudaropa. Teopema cunycos. Teopema kocurycos.

Paccrosinus

Paccrostare Mexay Toukamu. PaccTosiHue OT TOUKH 110 IPSIMOid. Paccmosinue medcoy gueypamu.

I'eomeTpuueckue NOCTpoeHUs

['eomeTpryecKue MOCTPOSHUS ISl WILTIOCTPAIIMH CBOMCTB T€OMETPUIECKIX (DUTYD.

NHCTpyMEHTBI [J11 TMOCTPOEHUM: LUPKYJb, JIMHEHKa, YrOJbHUK. [Ipocmetiuiue nocmpoeHus
YUpKyieM U JUHENKOU: NocmpoeHue OUCCEKMPUCHl yend, NepneHOuKyIApa K Npamou, yend, pPagHo2o
OanHoMY,

Ilocmpoenue mpeyeonvHuKo8 no mpem CmMOpPOHAM, O8YM CHOPOHAM U Y2Iy Medcoy HUMU,
CMOpOHe U 08YM NPULEAHCAUUM K Hell YelaM.

enenue ompeska 6 0aHHOM OMHOWEHUU.

I'eomeTpuyeckne nmpeodpazoBaHus

IIpeoOpa3oBanus

[Tonstue mpeoOpazoBanus. IlpencraBieHue o MeTanpeAMETHOM MOHITHH «IIPe0Opa3OBaHUE.
Ilooobue.

JIBMsKeHust

OceBast 1 LIGHTpaJIbHAsE CAMMETPUS, OBOPOM U NApalienbHblil nepeHoc. Kombunayuu osusicenuil
HA NJIOCKOCMU U UX C8OUCMBA.

BekTopbl M KOOPAMHATHI HA MJIOCKOCTH

BexkTopsl

[TonsiTe BekTOpa, ACUCTBHS HAJl BEKTOpPaMH, UCIOJIH30BAaHUE BEKTOPOB B (QU3UKE, pA310JCEHUE
8eKmopa Ha cocmasnsawue, CKAspHoe npouzgedeHue.

Koopaunarsi

OCHOBHBIC TOHATHUS, KOOPOUHAMbBI BEKMOpPA, pAcCmosiHue medcoy moukamu. Koopounamoi
cepeduHvl ompesKka. Ypaeuenus gueyp.

Ilpumenenue 6ekmopo8 u KOOpOUHaAm O peueHuss NPOCMeNUUxX 2eoMempuyecKux 3a0ay.

HUcropuss MaTeMaTHKH

Bosnuknoeenue mamemamuku Kkax Hayku, omanvl ee passumus. (OcHosHble pazoenvl
Mamemamuxu. Buidarowueca mamemamuxu u ux 6Kiao 8 pazgumue HayKu.

beckoneunocmo mnoscecmea npocmuix uucen. Yucna u onunsl ompeskos. Payuonanvuvie uucna.
Ilompebrnocmys 6 uppayuonanvrwix yucaax. Llxona Iugazopa

3apoorcoenue ancebpol 6 Hedpax apupmemuru. An-Xopezmu. Poscoenue 6ykeeHHOU CUMBONUKU.
II. ®epma, @. Buem, P. /lexapm. Hcmopus eonpoca o HaxoxcoeHuu opmyn KOpHell aneeopauieckux
ypaeuenuii cmenetelt, oonvuux wemvipex. H. Tapmanws, [{oxc. Kapoano, H.X. A6ens, 3. I'anya.

Tlosenenue memooa KoopouHam, nO380NAULE20 NEPEesOOUMb ceoMempuyecKue 00beKmvl Ha A3bIK
aneeopul. llossnenue epaguxos Gyukyuu. P. [lexapm, II. ©epma. Ilpumepwvr paznuunvlx cucmem
KOOpOUHam.

3aoaua Jleonapoo Iluzanckoeo (@ubonauuu) o xpoaukax, uucia Dubonauuu. 3adaua o
waxmamuoti docke. CXo0UMOCmb 2e0Mempuieckoll npocpeccuu.

Hcmoxu meopuu eepossmuocmeti: cmpaxogoe oeno, asapmuvle uepvl. 11. @epma, b.Ilackans, A.
bepnynnu, A.H.Konmozopos.

Om 3emneodenusn k ceomempuu. [lugpazop u eco wixona. Panec, Apxumeo. [lnamon u Apucmomerns.
Ilocmpoenue npasunbHbix MHO20y20abHUKO0S. Tpuccekyus yena. Keaopamypa kpyea. Yoeoenue kyoa.
Ucmopus yucna w. 3onomoe ceuenue. «Hauana» Eexnuoa. JI Dinep, H.H.Jlobauesckuii. HUcmopus
nAMO20 NOCMynama.

T'eomempus u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCNU OKPYHCAIOUWE20 MUPA.

Acmponomus u eeomempus. Ymo u kax y3nanu Anaxcazop, Ipamocgen u Apucmapx o pazmepax
Jhynot, 3emnu u Connya. Paccmosinua om 3emau 0o Jlynot u Connya. Mzmepenue paccmosinus om 3emau
0o Mapca.
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Poinb poccuﬂcxux Y4YeHvlx 6 paseumuu mamemamurku.

11.J1. HYebviwes, C. Kosanesckas, A.H. Koamozopos.
Mamemamuxa 6 pazsumuu Poccuu: Ilemp |, wkona mamemamuueckux u HABULAYKUX HAYK,
paszsumue poccutickoeo ¢noma, A.H. Kpvinos. Kocmuueckas npoepamma u M.B. Kenoviu.

JI. Diunep. HHU. Jlobauesckuil,

TEMATHYECKOE INTAHUPOBAHUE

Ne Tema KoJunyecTBo yacos
n/n 5 ka 6 K 7 ki 8 K 9 KJI
1 | Jluaun 8
2 | HarypanbHble yncna 13
3 | JleiicTBUs ¢ HATYypaJIbHBIMU YHCIIAMH. 22
4 | Vcnonb30BaHUE CBOMCTB AEUCTBUIN IIPU 12
BBIYUCIICHHSIX
5 | Yrasl 1 MHOTOYTOJIBHUKH 9
6 | JlemuMoCThb Yucen 15
7 | TpeyronbHUKU U YETHIPEXYTOIbHUKU 10
8 | Hpobu 18
9 | JleiicTBus ¢ ApoOSIMU 34
10 | MuororpanHUKN 10
11 | TaGnuiel U qUArpaMMbl 9
12 | IpoOu 1 IpOLIEHTHI 18 13
13 | IIpsiMble HA MIIOCKOCTH U B 7
POCTPAHCTBE
14 | ecsituynble 1poou. 9
15 | JleticTBHsI C IECATUYHBIMHU APOOSIMU 31
16 | OxpyxHOCTB 9
17 | OTHOLIEHUS U IPOLICHTHI 14
18 | Cummerpus 8
19 | Beipaxenus, GopMyIbl, ypaBHEHHSI 15
20 | Ienbie uncna 12
21 | MuoxectBa. KomOnHaTtoprka 11
22 | PaunoHanspHbIe YKciIa 16
23 | MHOTOYTOJIbHUKH ¥ MHOTOTPaHHUKHU 10
24 | Ilpsimast u oOpaTHas 11
PONIOPIIMOHAIBHOCTh
25 | Beenenue B anreOpy 11
26 | YpaBHeHus 16
27 | KoopauHatel u rpaduku 15
28 | CpoiicTBa CTENEHH C HATYpAJIbHBIM 12
noKazaresieM
29 | MHorousneHsl 22
30 | Pa3noxeHne MHOTOYJICHOB Ha 23
MHOXHTEIH
31 | YactoTa 1 BEpOSTHOCTb 9
32 | AnreOpanyeckue apodu 27
33 | KBagpaTHble KOpHH 22
34 | KBagpaTHble ypaBHEHUS 24
35 | Cuctembl ypaBHEHH 24
36 | OyHKIIMHN 19
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37 | CraTucTHKa M BEPOATHOCTH 11 13
38 | HepaBencrna 23
39 | KBagpatnunas QyHKIus 24
40 | YpaBHEHHUS U CUCTEMbl YPaBHCHHI 34
41 | Apudmerndeckas 1 reoMeTpUIECKast 24
POTPECCUU
42 | HavanbHble TeOMETPHYECKUE CBEICHHS 10
43 | TpeyroJbHUKH 17
44 | TlapayienbHbIE IPSIMbIC 13
45 | CoOoTHOIIEHUS MEX]y CTOPOHAMH U 18
yIJIaMHU TPEYTOJbHHUKA
46 | YeTplpexyroabHUKH 14
47 | Ilnomans 14
48 | IlomoOHBIE TPEYTOIHHUKH 19
49 | OKpyXHOCTb 17
50 | BekTopsr 8
51 | Meton KoopauHAT 10
52 | CooTHOILIEHHS MEXKIY CTOPOHAMHU U 11
yriamu TpeyrojbHuka. CkajspHoe
NIPOM3BEJICHUE BEKTOPOB
53 | JlimHa OKPYKHOCTH | ILIOMAh KpyTa 12
54 | JIBmxeHue 8
55 | HavasipHble cBelleHUs U3 CTEPEOMETPUN 8
56 | O6 akcnoMax IJIaHUMETPUHU 2
57 | IloBTropenue. Pemenue 3amau 4 4 9
58 | IloBropenue. CTapTOBBIN M UTOTOBBIH 10 10 10 9 18
KOHTPOJITb
Hroro 170 170 204 204 204
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