IHosicHuTe/IbHAS 3aNIMCKA.

Pabouast mporpamma no kypcy «MaremaTuka» 1 5-9 Kj1accoB cocTaBjieHa
Ha OCHOBE CIIEYIOIIMX HOPMATUBHO — IIPABOBBIX JOKYMEHTOB:

- denepanbHBIA rOCYIapCTBEHHBIN 00pa30BaTENbHbIN CTaHAAPT OCHOBHOTO
obmero obpazoBanus (Ilpuka3z MunucrepctBa oOpa3zoBanust u Hayku PO ot 17
nekaopst 2010 roga Ne 1897);

- ®enepanbHbIil 3aK0H OT 29 nexadps 2012 r. No273 — @3 «O6 oOpa3zoBaHun
B Poccwmiickoii @eneparuu (ct 11, 12, 28);

- IlpumepHas ocHOBHasg oOpazoBaTelbHas MporpaMma OCHOBHOTO OOIIETro
oOpa3oBaHus;

- OcHOBHas 00pa3oBaTesibHAs MPOrpaMMa OCHOBHOTO 00I1Ier0 00pa3oBaHUs
MBOY «COII Ne63;

- YcrtaB MBOY «COIII Ne63»

[IporpamMmmMa KOHKPETHU3HPYET COJIEPKaHKE MPEIMETHBIX TeM (heepaTbHOTO
KOMITOHEHTa TOCYJAapCTBEHHOTO CTaHAApTa OCHOBHOTO O0OIIero oOpa3oBaHUS C
Y4E€TOM MEXKIPEAMETHBIX W BHYTPUIPEIMETHBIX CBS3€H, JIOTMKA Y4eOHOTO
mpoliecca ¥ BO3PACTHBIX OCOOEHHOCTEHN MIKOJIbHUKOB.

B pamkax kypca «MaremaTuka» mporpamMmma paspadoTaHa IPUMEHHUTEIBHO K
MIPEIMETHON JTMHUHN YICOHUKOB:

- Maremaruka. 5 kimacc. /H.S.Bunenxun, B.1.2Koxos, A.C.Hecnokos, C.1.
[IBapuoypa (M.: Muemosuna 2016);

- Maremaruka. 6 kiacc. /H.S.Bunenxun, B.J1.2Koxos, A.C.Hecnokos, C.11.
[IBapudypa (M.: Muaemosuna 2015).

- Anre6pa. 7 xnacc./ FO. H. Makapsrues, H. I'. Munniok, K. 1. Hemikos, C.
b. CyBopoga (M.: IIpocsemenue 2013).

-I'eomerpus. 7-9 knaccel./ JI. C. AtanacsH, B. @. byry3os, C. b. Kagomiies,
2. T'. lozusik, U. U. FOauna (M.: IIpocsemienue 2014)

- AnreOpa. 8 kiacc. / FO. H. Makapsrues, H. I'. Munmiok, K. . Hemkos, C.
b. CyBoposa (M.: IIpocsemenue 2013).

- Anre6pa. 9 kmacc. / 1O. H. Makaperues, H. I'. Mungiok, K. 1. Hemikos, C.
b. CyBopoBa (M.: IIpocsemenue 2013).

CrtpykTypa pabodeil mporpaMMbl BKIFOUAET B CEOsI CIEAYIOIIUE SIIEMEHTHI:
TUTYJIbHBIN JIUCT, MOSICHUTENbHAS 3aITUCKa, B T. Y. PE3YyJIbTaThl OCBOCHUS YIEOHOTO
IpeaIMeTa, OCHOBHOE COJCp)KaHHWE C paclpeleicHUEM YYCOHBIX YacoB II0
paszuenam Kypca, TeMaTH4eCKoe TJIaHUPOBaHHE.

Pabouas nporpamma npeamera «MaTtemMaTuka» paccuutaHa Ha 850 yacos, B
ToM umcie B 5,6,7,8,9 kimaccax — 170 gacoB B rog u3 pacuera 5 yuyeOHBIX yaca B
HEJISIIO.



B y4yeOHOM miaHe MIKONBI peaym3aiiusi mporpaMmbl Kypca «MaTtemaTukay
OCYUIECTBJISIETCS. B COOTBETCTBUM C TpeboBanusimu DenepanbHoro 0a3ucHOTO
y4eOHOro TIaHa.

JlaHHBIN IpeIMeT U3ydaeTcsl Ha YpOBHE OCHOBHOT'O 0OIIEro o0pa3oBaHus B
KauecTBe 00s13aTeIbHOTO IpeaAMeTa B 5-9 knaccax.

JIMYHOCTHBIE Pe3y/IbTAThl 0CBOCHUS OCHOBHOM 00pa30BaTe/IbHOM
NMPOrpaMmblI

1. Poccuiickasi rpaxaaHCKass HICHTUYHOCTH (MATPUOTU3M, YBAXKEHHUE K
OreuecTBy, K MPONUIOMY M HACTOSIIEMY MHOTOHAIMOHAJIBLHOTO Hapoaa Poccuw,
YyBCTBO OTBETCTBEHHOCTH M joira mnepen Poaunoi, mnentudukanus ceds B
KauecTBe TrpaxkaaHuHa Poccun, CyObEKTHBHAs 3HAYUMOCTh HCIOJb30BaHUS
PYCCKOTO 5I3bIKa U SI3bIKOB Hapo10B Poccuu, oco3HaHue U OlyIIeHHUEe JIMYHOCTHOM
COMPHUYACTHOCTH Cyab0e poccuiickoro Hapoja). Oco3HaHME STHUYECKOUN
MPUHAJJICKHOCTH, 3HAHWE HUCTOPHUHM, S3bIKA, KYJBTYPhl CBOETO HApOJ]a, CBOETO
Kpasi, OCHOB KyJbTYpHOTO Haclienus HapoaoB Poccum u  dYenoBedecTBa
(MIEHTUYHOCTh YEJIOBEKa C POCCUUCKOW MHOTOHAIMOHAIBHOW KYJIBTYpPOH,
CONPHUYACTHOCTh UCTOPUU HAPOJOB U TOCYJAPCTB, HAXOJAUBIIUXCS HA TEPPUTOPUHU
coBpeMeHHOW Poccum); nHTEpropu3aus ryMaHUCTUUECKUX, JEMOKPATUUECKUX U
TPAAUIMOHHBIX IIEHHOCTEH MHOTOHAIMOHAJIBHOTO POCCHUMCKOTO OOIEeCTBA.
Oco3HaHHOE, YBaXUTEILHOE U JIOOPOXKENIATEIbHOE OTHOIIEHUE K WCTOPHH,
KYJBTYpE, PEIIUTUH, TPATULIUSIM, SI3bIKaM, IEHHOCTSIM HapoJ10B Poccuu u Hapo10B
Mupa.

2. TOTOBHOCTP W CHOCOOHOCTH OOYYAIOIIMXCSI K CaMOpPa3BUTHIO W
caM000pa30BaHUI0 HA OCHOBE MOTHBAIIUU K OOYUYEHUIO U MTO3HAHUIO; TOTOBHOCTH U
CIIOCOOHOCTH OCO3HAaHHOMY  BBIOOpY U IIOCTPOCHUIO  JaJIbHEHIIEH
WHIUBUYyAIbHON TpPaeKTOpuU 0Opa3oBaHHs Ha 0a3e OPUEHTHUPOBKH B MHUPE
npodeccuit M TPOPECCUOHATBHBIX MPEANOUYTCHUN, C YYE€TOM YCTOWYHBBIX
MO3HABATEIbHBIX UHTEPECOB.

3. Pa3Butroe MoOpalbHOE€ CO3HAHHME U KOMIIETEHTHOCTh B PEIICHUHU
MOpaJbHBIX MPOOJIEM Ha OCHOBE JIMYHOCTHOTO BbIOOpa, (OpMHUPOBAHHUE
HPAaBCTBEHHBIX YYBCTB W HPABCTBEHHOIO TIOBEJCHHUSA, OCO3HAHHOTO U
OTBETCTBEHHOTO OTHOINEHUS K COOCTBEHHBIM TMOCTyMKaM (CIIOCOOHOCTh K
HPAaBCTBEHHOMY CaMOCOBEPILIEHCTBOBAHHIO; BEPOTEPIHMOCTh, YBAXKUTEIbHOE
OTHOIIICHHE K PEJIMTUO3HBIM YYyBCTBaM, B3IJISaM JIFOACH WM UX OTCYTCTBUIO;
3HaHUE OCHOBHBIX HOPM MOpaJid, HPABCTBEHHBIX, JYXOBHBIX HCATIOB, XPAHUMbBIX
B KYJbTYpHBIX TpaJulMsIX HapoaoB Poccuu, TOTOBHOCTH Ha HMX OCHOBE K
CO3HATEJIbHOMY CAMOOTPAaHWYEHUIO B MOCTYIKaX, MOBEACHUU, PACTOYUTEILHOM
NOTPEeOUTENHCTBE; CHOPMHUPOBAHHOCTh TPEACTABICHUM 00 OCHOBaX CBETCKOM



OTUKU, KYJIbTYpPhl TPAIUIMOHHBIX PEIUTUN, UX POJIM B Pa3BUTUU KYJIbTYpPhl U
uctopun Poccun M yenoBeuecTBa, B CTAaHOBJICHUU TPaKIaHCKOTO OOIIeCTBa U
POCCHIICKOM rOCyIapCTBEHHOCTH; TOHUMaHUE 3HAYEHUs HPABCTBEHHOCTH, BEPHI U
penurud B OKU3HU 4YelloBeka, cembu U oOmiectBa). CdopmupoBaHHOCTD
OTBETCTBEHHOTO OTHOIIEHHUS K YUYCHUIO; YBOKHUTEIHHOTO OTHONICHHS K TPY.IY,
HAJMYME OMbBITA YYacCTHS B COIMAIBHO 3HaYUMOM Tpynae. Oco3HaHWE 3HAYCHUS
CEMbU B XKU3HM YEJIOBEKAa M OOIIECTBA, MPUHATHE ICHHOCTU CEMEHHOW >KHM3HH,
YBAXUTEIHHOE U 3a00TIIMBOE OTHOIIICHUE K YJI€HAM CBOCH CEMbH.

4. CdopMHPOBAHHOCThH IIEJIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YypPOBHIO pa3BUTUS HaykKu M  OOIIECTBEHHOM TMPaKTHUKH,
YUHUTBHIBAIONIETO COLMAIIBHOE, KYJIbTYpPHOE, SI3bIKOBOE, JAYXOBHOE MHOTrooOpasue
COBPEMEHHOTO MHpA.

5. Oco3HaHHOE, YBaXUTEIBHOE U JI00pOKENaTeIbHOE OTHOIICHUE K
JIPYroMy 4eJIOBEKy, €ro MHEHHMIO, MHPOBO33PCHHIO, KYJIBTYpE, S3BIKY, Bepe,
TPKIAHCKOW TO3UIUUA. [ OTOBHOCTh M CIIOCOOHOCTH BECTH ITHAIOT C JIPYTUMHU
JIOJbMUA M JIOCTUTaTh B HEM B3aMMOIMOHUMaHUs (MIeHTU(DUKaAIUs ceds Kak
MOJIHOMPABHOTO CYOBEKTa OOIIEHUsI, TOTOBHOCTh K KOHCTPYMPOBAaHHUIO 0Opasza
napTHepa 1O JHAJIOTy, FOTOBHOCTh K KOHCTPYHUPOBAHHIO 00pasza IOMyCTHUMBIX
CIIOCOOOB JHManora, TOTOBHOCTh K KOHCTPYHMPOBAHHIO IIpoIlecca JHAIora Kak
KOHBCHIIMOHUPOBAHUS HMHTEPECOB, TPOIEAYpP, TOTOBHOCTh M CIIOCOOHOCTH K
BEJICHUIO NEPETOBOPOB).

6. OCBOEHHOCTh COLIMAJIBHBIX HOPM, MPaBUJl MOBEACHUS, posied u (opm
COIIMAJILHOM KWU3HM B TPYyIINax W COOOIIECTBaX. YdYacThe B MIKOJIHLHOM
CaMOYIIpaBJICHUU U OOIIECTBEHHOM JKU3HU B MpeJenax BO3PACTHBIX KOMIETEHITUN
C YYETOM PETHOHAIBHBIX, ATHOKYJIBTYPHBIX, COIHAIBHBIX U HKOHOMHYECKHUX
ocobeHHocTel ((popMupoBaHre TOTOBHOCTH K YYACTHIO B TIPOLIECCE YIOPSTOUCHHUS
COIMAJIBHBIX CBS3CH M OTHOIICHUH, B KOTOPBIC BKIIFOUCHBI U KOTOPBIE (POPMUPYIOT
caMH ydYaIluecs; BKIIOUYCHHOCTh B HEMOCPEACTBEHHOE TPaXKTAHCKOE ydacTue,
TOTOBHOCTh YYaCTBOBATh B JKH3HEACATEIHPHOCTH MOJPOCTKOBOTO OOIIECTBEHHOTO
OoOBeMHEHUS, TMPOAYKTHBHO B3aWMOJCHCTBYIOIIETO C COIMAIBHOW CpEelod W
COIIMAJIbHBIMU HMHCTUTYTaMU; WACHTU(UKAIUA cebsi B KadecTBE CYyObEKTa
COIIMAJIBHBIX ~ MpeoOpa3oBaHMii, OCBOECHHE  KOMIIETEHTHOCTEH B  cdepe
OpPraHU3aTOPCKON JEeATEeILHOCTH; WHTEPUOPU3AIUS IIEHHOCTEH CO3UIaTEIHLHOTO
OTHOLLIEHUS K OKPYXKAIOWIEW JIEUCTBUTEIBHOCTH, LEHHOCTEU COLUAIBHOIO
TBOPYECTBA, IICHHOCTH TMPOJAYKTHBHOW OpPTaHHW3allid COBMECTHOH IEATEIHHOCTH,
camMopealu3allii B TPYIIe W OpraHW3allid, IICHHOCTH <JIPYroro» Kak
PaBHOTIIPABHOTO napTHepa, dbopmupoBaHue KOMITETEHIIUN aHam3a,
MPOCKTUPOBAHMUSI, OPTaHU3AINH JIEITeILHOCTH, pedIeKCHr U3MEHEHUH, CIIOCOOOB



B3aMMOBBITOJHOTO  COTPYAHHYECTBA, CIOCOOOB peamu3aluud  COOCTBEHHOTO
JUIEPCKOTO MOTEHIINANIA).

7. ChopMUPOBAHHOCTh LIEHHOCTH 3/10POBOTO U 0€301acHOro oopasa KU3HHU;
UHTEpUOpU3ALMA TpPaBWJI WHIUBUAYAJIbHOIO U KOJUIEKTUBHOIO O€3011aCHOTO
NOBEACHUSI B YPE3BbIYANMHBIX CUTYyalUSAX, YTPOXKAOLIMX XKU3HU U 3I0POBBIO
JOJEH, IPABUII TOBEJEHUS HA TPAHCIIOPTE U HA TOporax.

8. Pa3BUTOCTh 3CTETUYECKOTO CO3HAHUS YEPE3 OCBOCHUE XYJ0KECTBEHHOTO
Hacienus HapoaoB Poccun W Mupa, TBOPUYECKOM AESATENBHOCTH 3CTETUYECKOTO
xapakrepa  (CIOCOOHOCTb  IOHHMMATh  XYyJ0)KECTBEHHbIE  IPOU3BEJICHUS,
OTpa)KalIllMe pPa3Hble ATHOKYJIBTYPHBIE TpaauluHu; C(HOPMHUPOBAHHOCTh OCHOB
XYAOKECTBEHHONW KYJIbTYpbl OOYyYaroIMXCs KakK 4YacTh MX OOIed JAyXOBHOM
KyJbTYphl, KaK 0CO0Oro crnocoda IMO3HAaHMS KU3HH WU CPEICTBAa OpraHu3aluu
OOLIEHUS; ACTETUYECKOE, SMOIMOHAIBHO-IIEHHOCTHOE BHJIEHHE OKPYKAIOIIETO
MHUpa; CHOCOOHOCTh K  SMOLMOHAIBHO-LIEHHOCTHOMY  OCBOEHHIO  MHpA,
CAMOBBIP@XEHUIO W OpPUEHTAllMM B XYJOKECTBEHHOM U  HPABCTBEHHOM
IIPOCTPAHCTBE KYJIBTYpPBl; YBAKEHHE K HMCTOPUM KYJIbTypbl cBoero (OredecTsa,
BBIPQXEHHOW B TOM YHUCJIE€ B NOHMMAHHUU KpacoTbl YEJIOBEKA; MOTPEOHOCTHh B
OOIIEHNUHU C XYyJ0’KECTBEHHBIMU MTPOU3BEACHUAMHU, CPOPMUPOBAHHOCTH AaKTUBHOTO
OTHOUIEHUS K TPaJuLUsAM XYJ0KECTBEHHOM KYJIbTYpbl KaK CMBICIOBOM,
ACTETUYECKON U JINYHOCTHO-3HAYMMOU [IEHHOCTH ).

9. CdopmupoBaHHOCTH OCHOB DKOJIOTHYECKON KYJIBTYPBI,
COOTBETCTBYIOILIEH COBPEMEHHOMY YPOBHIO 3KOJOTHMUYECKOIO MBIIIJICHUS, HATUYUE
OMbITAa  JKOJIOTUYECKHM  OPUEHTUPOBAHHOM  pe(dIeKCHBHO-OLICHOYHOM U
IPAKTUYECKOM  JEATENIbHOCTH B  JKM3HEHHBIX CHUTyallMsiX (TOTOBHOCTb K
VCCJIEIOBAHUIO TIPUPOABI, K 3aHATUSAM CEJIbCKOXO3SAMCTBEHHBIM TPYIOM, K
XYJI0KECTBEHHO-3CTETUYECKOMY OTPaKEHUIO NPHUPOABI, K 3aHITHIM TYPU3MOM, B
TOM YHCJIE€ IKOTYPU3MOM, K OCYILIECTBICHUIO IPUPOJIOOXPAHHOMN IEATEILHOCTH).

MertanpeamerHsie pe3y/bTarbl 0ocBoeHust OOII

MeranpeaMeTHbIe pe3yiabTaThl BKIIOYAIOT OCBOCHHBIE OOYYaIOIUMUCS
MEXIPEIMETHBIC TTOHSATUSI U YHUBEPCAIbHBIC yUeOHBIC IEUCTBUs (PETYJIsTUBHEIC,
MO3HABATENIbHbIE, KOMMYHHUKAaTHBHBIC), CIOCOOHOCTh WX HCIOJIb30BAHUS B
y4eOHOHM, TO3HABaTEIbHOM W COIMAIBHOW TMPAKTUKE, CaMOCTOSTEIHHOCTh
IJJAHUPOBAHUSIT W OCYIIECTBICHUS Y4YeOHOW JEeATeIbHOCTU W OpraHu3aluu
y4eOHOr0 COTPYJHMYECTBA C TeJjaroraMd W CBEPCTHUKAMHU, TOCTPOCHUE
WHJUBUAYAJILHOU 00pa30BaTeIbHON TPACKTOPHH.



Me:xknpeamMeTHble NOHATHSA

Ycaosuem  (GopMHUpOBaHMS — MEXKMIPEIMETHBIX  TOHSTHM, TakuUX  Kak
«cucrema», «dakT», «3aKOHOMEPHOCTH», «(PEHOMEH», «aHaJu3», «CUHTE3»
«pyHKIUSA», «MaTepuamy, «IpoLecc», SBISETCS OBJAJCHHE OO0YyUYaIOIIUMHUCS
OCHOBAaMHU UHTATEIbCKOW KOMIIETEHIIMHM, TPUOOPETEHHE HABBIKOB pPabOTHI C
uHbopMaIeH, yyacTue B MPOCKTHOMN JIeATeIbHOCTH. B OCHOBHOM IIKOJIE Ha BCEX
npeaMeTax OyAeT MpoAosKeHa paboTa Mo (OPMHUPOBAHUIO M PA3BUTHIO OCHOB
YUTATEeNbCKOM KoMmmeTeHnu. OOydaromuecss OBIaJCIOT YTEHHEM KaK CPeACTBOM
OCYIIECTBJICHUSI CBOUX JAJIbHEHIIMX TIUIAHOB: TNPOJOJDKEHUST O0pa3oBaHUS H
caMo00pa3oBaHusl, OCO3HAHHOTO IIJIJAHUPOBAHMS CBOETO  aKTyaJbHOTO W
NEPCIEKTUBHOIO KPyra YT€HHsI, B TOM YHUCJE 10CYTOBOT0, MOJATOTOBKHU K TPYI0BOM
U COLMATbHOW JEATENBHOCTH. Y  BBITYCKHUKOB OyJeT cdopMupoBaHa
NOTPEOHOCTH B CHCTEMAaTHYECKOM YTCHHH KaK B CPEJICTBE MO3HAHUS MUPaA U ceOs B
TOM MHUpPE, TAPMOHU3ALMK OTHOLIEHUM YelOoBeKa M OOLIECTBa, CO3[aHus oOpa3a
«MOTPEOHOT0 OYAYIIETOM.

[Ipy wu3ydeHHH y4eOHBIX NPEIMETOB OOYYAIOIIHMECS YCOBEPIIEHCTBYIOT
npuoOpeTEeHHbIE HA TIEPBOM YPOBHE HaBBIKM PaOOThI ¢ MH(POPMAIUEN U MONOIHAT
ux. OHH cMOTyT paboTaTh C TEKCTaMH, MPeoOpa30OBbIBATh U HUHTEPIPETUPOBATH
COJIeprKalllyocs B HUX HH(OpPMALUIO, B TOM YHCIIE:

® CHCTEeMaTU3UPOBaTh, COMOCTABIATh, aHAIMU3UPOBaATh, 0000IIATE U
UHTEPIIPETUPOBATh HHPOPMAIHIO, COJAEPIKAIIYIOCS B TOTOBBIX MH(POPMAIIMOHHBIX
00BEKTaX;

® BLIICNIATH TJIABHYIO W M30BITOYHYIO HMH(POPMAIIUIO,  BBIOIHATH
CMBICJIOBOE  CBEPTHIBAHHE BBIJCIECHHBIX (DAKTOB, MBICIEH; MPEICTaBIATH
uH(pOpMAIMIO B CXKATOM cioBecHOU (opme (B BHIE IJIaHA WIM TE3UCOB) M B
HaTJISIHO-CUMBOJIMUECKoi (opme (B Buime Tabmuil, rpaduyeckux CcXeMm u
Juarpamm, KapT OHATUN — KOHIENTYaIbHBIX TUArPaMM, OMOPHBIX KOHCTIEKTOB);

® 3ATOJHSATH W/WIN JAOTOJHATH TaOIUIIbI, CXEMBI, TUATPAMMBbI, TEKCTHI.

B xozme u3yueHus Bcex ydyeOHBIX MPEAMETOB oOywaromuecs MnpuoOpeTyT
OTIBIT MPOEKTHOM JeSITeIbHOCTH, CrocoOCTByIOLIEH BOCIIUTAHUIO
CaMOCTOSITEIbHOCTH, ~ WHULMATUBHOCTH,  OTBETCTBEHHOCTH,  IOBBILICHHUIO
MOTHUBAIMU U d(PPEKTUBHOCTH yueOHOU NesTeTbHOCTH. B mporiecce peanuzanuu
UCXOJHOTO 3aMbICiIa Ha MPAaKTUYECKOM YpPOBHE OBJIAJCIOT YMEHHEM BBIOMpATh
aJicKBaTHBIC 3aJa4ye CpelICTBA, MPUHUMAThH PEIICHHUS, B TOM YHCIE B CHUTYaIUsIX
HeonpeneiaeHHocTH. OHM  TOJIydaT BO3MOXKHOCTh Pa3BUTh CIOCOOHOCTH K
pa3paboTke HECKOJbKHX BapHAHTOB pEIICHWH, K TOWCKY HECTaHAapPTHBIX
pellieHui, aHajau3y pe3yJbTaTOB IOMCKAa M BbIOOPY HauOosiee NPUEMIIEMOIO
pELICHMS.



[lepedyeHb KIFOUEBBIX MEXKIPEAMETHBIX IOHATUN OIPEACNIETCS B XOAE
pa3paboOTKl OCHOBHOM 00pa3oBaTelIbHOM MPOTpaMMbl OCHOBHOIO  OOIIEro
oOpa3oBaHMsl 00pa30BaTENIbHON OpraHu3alliid B 3aBUCUMOCTH OT MAaTE€pHaJIbHO-
TEXHUYECKOTO OCHAILEHUS, UCTIOIb3YEMBIX METOJOB pabOThl U 00pa30BaTENIbHBIX
TEXHOJIOTUH.

B cootBerctBun ¢ @I'OC OOO BBIAEASAIOTCA TPU TPYIIIBI YHUBEPCAIBHBIX
y4eOHBIX JIEUCTBUI: PEryJIATUBHbBIC, IO3HABATEIbHBIE, KOMMYHHKATUBHBIE.

PeryasituBubie YY /|

1. YMeHue caMOCTOATENBHO OIpPENEsATh LEenu OOydeHus, CTaBUTh WU
(GopMynupoBaTh HOBBIE 3aJadd B ydyeOe M TO3HABATEJIbHOM JAEATEIbHOCTH,
pa3BUBaThb MOTHBBl U HWHTEPEChl CBOEH IO3HABATEJIBHOM JEATEIBHOCTH.
OO0y4aronuncs CMOXKET:

® aHAIU3UPOBATh CYLIECTBYIOLIUE u IJIAaHUPOBATh Oyayiue
o0Opa3oBaTeIbHbIE PE3YIbTAThI;

® OMNpeaeNsITh COBMECTHO C MEAAroroM KPUTEPUH OLEHKH IIAHUPYEMbIX
00pa30BaTENbHBIX PE3YIbTATOB;

® 1IeHTU(UIUPOBATh MPENSATCTBUS, BO3ZHUKAIOIIME IMPU JOCTHKEHUU
COOCTBEHHBIX 3aIUIAHUPOBAHHBIX 00PA30BaTEIIbHBIX PE3YJIHTATOB;

® BHIBUTATh BEPCUU MPEOJOJICHHUS] MPENATCTBHHA, (HOPMYIUpOBaTh
TUIIOTE3bI, B OTACNIBHBIX CIIydasX — MPOTHO3UPOBATh KOHEUHBIA PE3YIIbTAT;

® CTaBUTH LIeJb U (POPMYJIHPOBATH 337a4l COOCTBEHHON 00pa3oBaTENbHOMN
NEATEIbHOCTH C YYE€TOM BBIABICHHBIX 3aTPYJAHEHUM U  CYIIECTBYIOIIHMX
BO3MOKHOCTEH;

® 00OCHOBBIBaTh BbIOpaHHBIE IMOAXOABI W CPEACTBA, MCIOJb3YEMbIE IJIs
JOCTHKEHUS 00pa30BaTEIbHBIX PE3YJIbTATOB.

2. YMeHHEe CaMOCTOSTEIbHO IIAHUPOBATH IMyTH JOCTUXEHUS LIEJeH, B TOM
YHUCle albTePHATUBHBIE, OCO3HAHHO BhIOMpaTh Hanboisiee 3P(GEeKTUBHBIE CIOCOOBI
penieHus y4eOHbIX M MO3HABaTEIbHBIX 3a/1a4. OOy4arouuics CMOXKET:

® OnpenensITh HEOOXOAUMBbIE [EUCTBHS B COOTBETCTBHUM C Yy4eOHOU W
MIO3HABATEJILHOM 3aJ]a4€il U COCTABIIATh aJITOPUTM MX BBIITOJIHEHHUS;

® 00OCHOBBIBaTh M OCYIIECTBISATH BBIOOp Hambonee dSHPEKTUBHBIX
crIoco00B peleHUs Y4eOHbIX U MO3HABATEeNbHBIX 3a7a4;

® OIpeensaTh/HaX0AUTh, B TOM 4YHCJIE W3 MPEIOKECHHBIX BAapUAHTOB,
YCIJIOBHUSI JIJ1s1 BBINIOJIHEHUS Y4eOHOM U NTO3HABATEIbHOM 3aa4H;

® BLICTpaWBaTh JKM3HEHHbIE TIUIaHBI Ha KpaTKOCpo4yHoe Oynyiiee
(ompenenaTh IeNeBble OPUEHTHUPHI, (HOPMYIUPOBATh aJEKBaTHbIE MM 33Jayd U
npejjaraTh necTBus, yKas3bIBast 17§ 00OCHOBBIBast JIOTUYECKYIO
MOCJIE0BATEIBLHOCTD IIArOB);

® BHIOMpAaTh U3 NPEJIOKEHHBIX BAPUAHTOB U CAMOCTOSITENIBHO HCKATh



CpeICTBa/pecypchl sl pelIeHHs 3a1a4l/AOCTHKEHUS LIETIH;

® COCTaBJIAThH IUIaH pPELIEHUs NMpoOJeMbl (ONMUCHIBATH JKU3HEHHBIA ILHMKII
BBITNIOJIHEHMSI IPOEKTA, AITOPUTM IPOBEACHUSI UCCIIEI0BAHUS);

® OIpeNeNsaTh NOTEHUUANbHBIE 3aTPYJHEHMsS IpPU PEIICHUU y4eOHOW u
ITIO3HABATEJIbHOM 3a1a4M U HAXOAUTh CPEACTBA I UX YCTPAHEHUS,

® OIMCHIBATh CBOM OMBIT, OOPMIISSL €ro Juid Nepesayd APYTUM JIOASM B
BU/JIEC QITOPUTMA PELIEHUS TPAKTUYECKUX 3a/aY;

® IIJJAHUPOBATH u KOPPEKTUPOBATH CBOIO WHUBUYJIBHYIO
00pa30BaTEIbHYIO0 TPACKTOPHIO.

3. YMeHHE COOTHOCHUTH CBOM JIEHUCTBUS C IUIAHUPYEMBIMHM pE3yJIbTaTaMH,
OCYLIECTBJISITh KOHTPOJIb CBOEH JIESATEIIBHOCTH B  IIPOLECCE  JTOCTHIKCHMS
pe3ynbTara, onpeaensaTh CocoObl IEUCTBUI B paMKax MPEIJIOKEHHBIX YCIOBUHI U
TpeOOBaHMI, KOPPEKTUPOBATH CBOM JIEUCTBHS B COOTBETCTBUU C M3MEHSIOLIEHCS
cutyanueir. OOy4JaromMiicss CMOXKET:

® pasznuuaTh pe3yiabTaThl M CIHOCOOBI JEHUCTBUN MpU  JOCTUKEHUU
pe3yIbTaTOB;

® ONpPENeNIATh COBMECTHO C  IIEJaroroM KPUTEPUH  JOCTHKCHUSA
IUTAHUPYEMBIX PE3YJbTAaTOB U KPUTEPUHU OLIEHKH CBOEH YUeOHOH NeATeIbHOCTH;

® CUCTEMaTU3UPOBATh (B TOM YHUCJE BBIOMpATh MPUOPUTETHBIE) KPUTEPHUH
JOCTHKEHUS IUIAHUPYEMBIX PE3YJIBTATOB U OLIEHKU CBOEH JEATEIBHOCTH;

® oTOMpaTh MHCTPYMEHTHI JUIsl OLEHUBAHMS CBOEU JIESTENILHOCTH,
OCYILECTBIISITh CaMOKOHTPOJIb CBOEW JNESATEIBHOCTH B pPaAMKax MPEII0KEHHBIX
yCIIOBUM U TPEOOBAHMIA;

® OILICHMBATh CBOKO JIEATEIBHOCTh, AHAIU3UPYS U aApTyMEHTUPYS NPUYUHBI
JOCTHKEHHSI MJIM OTCYTCTBUS IJIAHUPYEMOI'O PE3YNIbTATA;

® HAXOJIWUTh HEOOXOIUMBIE M JOCTAaTOYHbIE CPEICTBA JUIsl BBINOJHEHUS
y4eOHBIX JEUCTBUIN B U3MEHSIONIEHCS CUTYaINH;

® paboTas MO CBOEMY IIJJaHy, BHOCUTb KOPPEKTHUBBI B TEKYULIYIO
JEATEIBHOCTh Ha OCHOBE aHajiv3a W3MEHEHWW CHUTyallud IS HOJy4eHUs
3aIJIaHUPOBAHHBIX XapaKTEPUCTUK/TIOKa3aTeNel pe3ynbrara;

® YCTaHaBJIMBAaTh CBS3b MEXJIY IOJYYEHHbIMH  XapaKTEPUCTUKAMMU
pe3ynbTata M XapaKTepUCTUKAMHM IMpoLecca AEATENbHOCTH M 10 3aBEPLICHUU
JEATEIbHOCTH MpeAJiaraTh U3MEHEHHE XapaKTEPUCTHK IpoLecca Uil MOITyYEHUs
YIIYYIIEHHbIX XapaKTePUCTUK PE3YNbTaTa;

® COOTHOCHUTH CBOM JIEUCTBHUS C LIEJIbIO OOYyUEHHS.

4. YMeHHE OLIEHMBaTh MpPaBUJIBLHOCTh BBINOJHEHUS Y4YeOHOW 3aj1auw,
COOCTBEHHBIE BO3MOKHOCTH €€ perieHusi. OOydaromuics CMOKeT:

® ONpENENATh KPUTEPUM NPABWIBHOCTH (KOPPEKTHOCTH) BBIITOJIHEHHUS
yueOHOM 3a1auu;



® aHaNM3UpOBaTh M OOOCHOBBIBATH TMPUMEHEHHE COOTBETCTBYIOIIETO
MHCTPYMEHTApUS JJIs BBIIIOJIHEHNS yueOHOU 3a/1a4H;

® CBOOOJHO TIOJIb30BAaThCsl BHIPAOOTAHHBIMM KPUTEPUSIMH OLICHKH U
CaMOOLIEHKH, UCXOJI U3 LIEIN U UMEIOLIUXCS CPENICTB;

® OLICHMBAaTh TNPOAYKT CBOCH [EATENBHOCTH 1O 3aJaHHBIM  W/WIH
CaMOCTOATEJIbHO  ONPENEJIEHHBIM KPHUTEPUSM B COOTBETCTBUM C  LIEJBIO
NEeSATEIbHOCTH;

® 00OCHOBBIBaTh JOCTHKMMOCTH LI€JH BbIOpaHHBIM CIIOCOOOM Ha OCHOBE
OLIEHKH CBOMX BHYTPEHHHUX PECYpPCOB M JOCTYIHBIX BHEIIHUX PECYPCOB;

® (ukcupoBarb U aHaJIM3UPOBATh JUHAMUKY COOCTBEHHBIX
00pa30BaTENbHBIX PE3YIbTATOB.

5. BrnageHue ocHOBaMM CaMOKOHTPOJISl, CAMOOIIEHKU, MPUHATHS PEIICHHMA
U OCYUIECTBJIEHHUS OCO3HAaHHOTO BbIOOpa B Y4YeOHOW UM TO3HABATEJILHOMN
nearesbHoCTH. OOyYaromuiics CMOXET:

® aHAIM3UPOBATh COOCTBEHHYIO YUEOHYIO U MTO3HABATENIbHYIO J€ATEIbHOCTD
U JIEATEIbHOCTh APYTUX 00YYarOIIMXCS B IPOLECCE B3aUMOIIPOBEPKH;

® COOTHOCHUTH pE€aJbHbIE U IUIAHUPYEMBIE PE3YJIBTATHl WHAWBUAYAJIbHOU
o0pa3oBaTeNbHOM  JEATETPHOCTM U JI€JaThb BBIBOJBI O IPUYMHAX €€
YCHEMHOCTH/3(PPEKTUBHOCTH WM HEYCHENTHOCTH/HE3(P(PEKTUBHOCTH, HAXOIUTh
CIIOCOOBI BBIX0/1a U3 KPUTHUECKOW CUTYyallUH;

® IpUHUMATh pEIICHHE B Y4eOHOW CHUTyallUh W OLICHHMBAaTh BO3MOKHbIE
MOCJIE/ICTBUSI PUHATOTO PEIICHHUS;

® OmnpeeNsITh, KaKue JACHCTBUS 10 PEIICHUIO0 Yy4eOHOM 3amayu  WiH
napameTpbl 3THUX JEHCTBHHA IPUBEIM K IOJIYYEHUIO HMEIOIIErocs IPOIyKTa
y4eOHOM eI TEIHHOCTH;

® JICMOHCTPUPOBATh IPUEMBI perynsuun COOCTBEHHBIX
NCUXO(PU3UOTOTHYECKUX/IMOLIMOHATIBHBIX COCTOSTHHM.

ITo3naBaTeabHbie YY |

6. YMeHue ompenensTh MOHATHS, CO3AaBaTh OOOOIIEHHS, YCTaHABIMBAThH
aHaJIOTUH, KJIacCHU(PHUIMPOBATh, CaMOCTOSATEIbHO BHIOMpATh OCHOBaHUS U
KpUTEpUHU Js Kiaccu(UKaIMK, yCTaHABIUBATh MPUYMHHO-CIIECICTBEHHBIE CBS3H,
CTPOUTH  JIOTHYECKOE  pacCyXJECHHE,  YMO3aKI4YeHue  (MHIYKTUBHOE,
JEeTYKTUBHOE, [10 aHAJIOTUH) U JeJIaTh BBIBOBL. OOyJaromuiics CMOXET:

® 110/10MpaTh CJIOBA, COMOAYUHEHHBIE KIIIOUEBOMY CIIOBY, OINpPEACIISIONINe
€ro NpU3HaKu U CBOWCTBA;

® BBLICTPaMBaTh JIOTHYECKYIO LEMOYKY, COCTOSIIYIO U3 KIIOYEBOTO CJIOBa U
CONOJYMHEHHBIX EMY CJIOB;

® BBHIJICIATh OOIIMH MPU3HAK WM OTIMYME JABYX WM HECKOJIBKHX
IPEIMETOB WITH SIBJICHUN U OOBSICHATH UX CXOACTBO WJIN OTIUYHMS;



® OOBeAUHATHh TPEIMETHl W SBICHWS B TPYMNIBI IO ONPEICICHHBIM
MpU3HaKaM, CpaBHUBATh, KJIacCU(UUIUPOBATh U 000011aTh (PAKTHI U SABJICHHUS;

® DAa3INYaTh/BBIIEIATH SIBICHUE U3 O0IIETo psijia APYTUX SBJICHUM;

® BLIICIATH MPUYUHHO-CIICJCTBEHHBIE CBS3M HAOJIOAeMbIX SIBICHUN WIIU
COOBITHH, BBISBIATH NPUYUHBI BO3HUKHOBEHHUS HAOIIOJAEMBIX SIBJICHUN WIIH
COOBITHH;

® CTPOUTH PACCYXkJACHHUE OT OOIINX 3aKOHOMEPHOCTEN K YACTHBIM SIBJICHHUSIM
¥ OT YaCTHBIX SIBJICHUM K OOIIMM 3aKOHOMEPHOCTSIM;

® CTPOUTH PACCYXJCHHE Ha OCHOBE CpaBHEHHUS NPEIMETOB U SIBICHUIA,
BBIICJISIS IPY ATOM UX OOIIME MPU3HAKU U PA3TUYMS;

® y3Jjararh MOJYYEHHYI0O HMH(OpPMAIMIO, UHTEPIPETUPYS €€ B KOHTEKCTE
pelraemMon 3a1auu;

® CaMOCTOSITETPHO yKa3blBaTh Ha HH(DOpPMAIHIO, HYXKIAIOMIYIOCS B
IpoBEpKe, TMpeiaraTh M MPUMEHSTh CIOCO0 TMPOBEPKH  TOCTOBEPHOCTH
uH(popManuu;

® OOBSICHATH SIBICHUS, IPOLECCHI, CBA3M U OTHOLLEHUS, BBIBIIIEMBIE B XO/1€
MO03HABATEJIHOM U UCCIIEI0BATENIbCKON AESITETbHOCTH;

® BLISBISITh M HA3bIBaTh MPUYUHBI COOBITUS, SIBIICHHS, CAMOCTOSATEIHHO
OCYIIECTBIISIS MPUYUHHO-CIIEICTBEHHBIN aHaJIH3;

® JieNlaTh BBIBOJ] HA OCHOBE KPUTHYECKOTO aHAM3a Pa3HbIX TOUEK 3PECHHUS,
MOJITBEPXKIATh BBIBOJ COOCTBEHHOH apryMEeHTAalMed WM CaMOCTOSITEIBHO
MOJTYYCHHBIMH JTAHHBIMHU.

/. YmeHue co3aaBarbh, MIPUMEHSATh U MPEOOPA30BLIBATh 3HAKW U CUMBOJIBI,
MOJENM ¥ CXEeMbl IS pEIIeHWs Y4YeOHBIX U TIO3HABATENbHBIX 3ajad.
OOyJaronuncs CMOXKET:

e 0003HaYaTh CUMBOJIOM U 3HAKOM MPEIMET W/WUITHU SIBJICHUE;

® OIpeneNsaTh JOTHYECKHE CBSI3U MEXIY MpeIMETaMH W/WIN SIBICHUSIMH,
0003HAYaTh JAHHBIE JIOTHUECKUE CBS3H C TIOMOIIBIO 3HAKOB B CXEME;

® Co37aBaTh aOCTPAKTHBIN WU pealibHbIN 00pa3 mpeaMeTa U/Wid SBJICHHUS,

® CTPOUTH MOJIEJIb/CXEMy Ha OCHOBE YCJOBHMM 3agauM W/wiu crnocola ee
pelieHus;

® co3/aBaTh BepOasibHbIC, BEIIECTBEHHbIE M MH(POPMAIMOHHBIE MOJEIH C
BBIJIEJICHUEM CYUIECTBEHHBIX XapaKTEPUCTUK OOBEKTa AJI ONpEeJesIeHUs crocoda
pENIeHUs 3314 B COOTBETCTBUHU C CUTYaIUEH;

® IEPEBOANTH CIOKHYIO TIO COCTaBy (MHOTOACHEKTHYI0) WH(POPMAIUIO U3
rpaduyeckoro wid (HopMasrM30BaHHOTO (CHMBOJIBHOTO) TMPEJICTABICHUS B
TEKCTOBOE U HA00OPOT;

® CTPOUTH CXEMY, aJITOPUTM JIEUCTBUSI, UCTIPABIISATh WU BOCCTAHABIUBATH
HEU3BECTHBIM paHee aJrOpUTM Ha OCHOBE MMEIOUIErocsl 3HaHHUS 00 OOBEKTe, K



KOTOPOMY NMPUMEHSIETCS AITOPUTM;

® CTPOUTH JOKA3aTENbCTBO: MPSAMOE, KOCBEHHOE, OT IPOTUBHOIO;

® aHANM3UPOBATH/PEPIIEKCUPOBATh OMBIT Pa3pabOTKM W pealu3aluu
y4eOHOro MPOEKTa, UCCIEeNOBaHUS (TEOPETHUECKOT0, SMIHUPUYECKOT0) C TOUYKH
3pEHUs PEIICHUs MPOOJIEMHON CUTYaAIlUH, TOCTHKEHUS MOCTABJICHHOM 1IN W/UIT!
Ha OCHOBE 33JJaHHBIX KPUTEPHUEB OLICHKHU MPOYKTa/pe3yIbTara.

8. CwpicnoBoe uteHne. OO0yJaronuics CMOXKET:

® HAXOIUTh B TEKCTe TpeOyemyro nHPOpMaIHiO (B COOTBETCTBUH C IICIISIMHU
CBOEH I€SITEIbHOCTH);

® OpHEHTUPOBATHCA B COJCPKAHWU TEKCTA, MOHUMATh LIEJIOCTHBIA CMBICI
TEKCTa, CTPYKTYpPHUPOBATH TEKCT;

® YCTaHABJIMBaTh B3aWMOCBSI3b OINHMCAHHBIX B TEKCTE€ COOBITUH, SIBIICHUI,
MPOIIECCOB;

® DPE3IOMUPOBATH ITIABHYIO UCIO0 TEKCTA;

® 1pecoOpa3oBbIBATh TEKCT, MEHSA €ro MOJAJIbHOCTh  (BBIpaXEHUE
OTHOIIEHUSI K  COJIEP)KAHUIO0  TEKCTa,  IIEJIEBYI0  YCTAHOBKY  pe€un),
WHTEPHPETUPOBATh TEKCT (XYJA0KECTBEHHBINH U HEXYJIOKECTBEHHBIN — yUeOHBIH,
HAyYHO-TIOMYJISIPHBINA, HHOOPMAITMOHHBIN );

® KPUTHYECKHU OLICHUBATH COjepkaHue U (hOopMy TEKCTa.

9. dopMupoBaHWE W pa3BUTHE OSKOJOTHYECKOTO MBINIJICHUS, YMEHHUE
MPUMEHATH €r0 B MO3HABATEIIbHOM, KOMMYHUKATUBHOM, COLIMAIILHONW MPAKTUKE U
npodeccuoHanbHON oprueHTanuu. OOyJaromuics CMOXKET:

® OMpe/eNsiTh CBOE OTHOIICHHE K OKpYXalolleld cpene, K COOCTBEHHOM
cpene OOuTaHMS;

® aHAIM3UPOBATh BIIMSHUE DKOJIOTHYECKUX (PAKTOpOB Ha cpemay OoOUTaHUS
YKUBBIX OPTaHU3MOB;

® POBOAWTh TPUYMHHBIA U  BEPOSATHOCTHBIA  aHAIU3  Pa3IUYHBIX
AKOJIOTUYECKUX CUTYAIUK;

® IIPOTHO3UPOBATh WM3MEHEHUS CHUTYyallMd MPU CMEHE JIEUCTBUS OJIHOTO
dakTopa Ha pyroit GpakTop;

® PaACHpOCTPAHITH SKOJOTMUYECKUE 3HAHMS U YYaCTBOBATH B MPAKTUUYECKHUX
MEpONPUATHUAIX IO 3AIIUTE OKPYKAIOIIEH CPEIbI.

10. PazBuTHe  MOTHUBAIlMM K  OBJAJCHUIO  KYJBTYpPOM  aKTHBHOTO
WCIIOJIB30BaHUs CIOBape, CIPaBOYHUKOB, OTKPBITHIX UICTOYHUKOB MH(OPMALIUK U
AIEKTPOHHBIX MOMCKOBBIX cUcTeM. OOyHarOIIUIICsS CMOXKET:

® ONpeaeiIsSITh HEOOXOAUMBIE KITIOUEBBIE TOMCKOBBIE CJIOBA U (DOPMHUPOBATH
KOPPEKTHBIE MIOUCKOBBIE 3aMPOCHI;

® OCYIIECTBJISATh  B3aUMOJICUCTBHE C  DJIEKTPOHHBIMH  MOHCKOBBIMU
cucTteMamu, 6azaMu 3HaHUH, CIIPABOYHUKAMH,



e (GhopMHpPOBATH MHOKECTBEHHYIO BBIOODKY W3 Pa3IUYHBIX HCTOYHHKOB
uHdopMaIuu 111 00beKTUBU3AIMH PE3YIbTaTOB MTOUCKA;

® COOTHOCHUTH TOJIYYEHHBIE pE3YJbTaThl MOHWCKA C 3aJadyaMu U LEIIMU
CBOEH JIEATEIIbHOCTH.

KommynukaTuBubie Y'Y /|

11. YMenue opraHu3oBbIBaTh y4eOHOE COTPYAHHYECTBO C IE€JAaroroMm M
COBMECTHYIO JIEATEIbHOCTh C TMEJaroroM © CBEPCTHHUKaMH; paboTaTh
WHIVUBUYAIbHO U B TPYIINE: HAXOIUTh 00IIIEe PEIIeHNe W Pa3pemaTb KOHMIUKTHI
HAa OCHOBE COTrJIaCOBaHUsl MO3UIMH M YydeTa HUHTEPecoB; (POPMYyIHUpPOBATH,
apryMEHTUPOBATh U OTCTaUBaTh CBOE MHEHUE. OOyYaromuics CMOXKET:

® ONpPENCIISITh BO3MOKHBIE POJIM B COBMECTHOU JIEATEIIBHOCTH;

® UIpaTh ONPEJIETEHHYIO POJIb B COBMECTHOM 1€ATENbHOCTH;

® IPUHUMAaTh NO3ULHUI0 COOECEHUKA, T[OHHUMAsl TMO3ULUIO0 JIPYroro,
pa3inyaTh B €r0 pe4u MHEHUE (TOUYKY 3pEHHUsI), I0Ka3aTeIbCTBA (APTYMEHTHI);

® omnpenensaTh CBOM JEHCTBHS M JCHCTBUA NapTHEpPa, KOTOpPbIE
CIIOCOOCTBOBAJIM WJIH MPEMSATCTBOBAIN POJYKTUBHON KOMMYHUKAIIHH;

® CTpOUTHh TNO3UTHBHBIE OTHOIIEHUS B  Ipolecce Y4eOHOH U
MO3HABATEIbHON JEATEIbHOCTH;

® KOPPEKTHO M apryMEHTHPOBAaHHO OTCTaMBaTh CBOI TOYKY 3pEHHS, B
JIMCKYCCUU YMETh BBIJIBUTaTh KOHTPApPTyMEHTHI, Tiepedpa3supoBaTh CBOIO MBICIIb;

® KPUTHYECKU OTHOCHUTHCSI K COOCTBEHHOMY MHEHHIO, YMETh IpPU3HABATh
OIK1OOYHOCTh CBOETO MHEHUSI (€CJIU OHO OIIMO0YHO) U KOPPEKTUPOBATH €r0;

® TpelJiaraTh albTEPHATUBHOE pellieHre B KOH(DIMKTHON CUTYAIlNH;

® BBLIJICIIATH OOIIYIO TOUKY 3pEHHS B JUCKYCCHUU;

® JIOrOBapuMBaThCS O TMpaBWIaXx ¢ BOMpocax Uil OOCYXKIEHUS B
COOTBETCTBHHU C IIOCTABJICHHOU II€pe IPYIIION 3a1a4uei;

® OpraHu30BbIBaTh 3()(PEKTUBHOE B3aUMOJEUCTBUE B Tpynne (ONpeaessTh
oO11ue 1eNu, pacupeensaTh POu, 1I0rOBAPUBATHCS APYT C APYTOM U T. 1.);

® YCTpaHsATh B paMKax Juajora pa3pbiBBl B  KOMMYHHKaIIHH,
00yCJIOBJIEHHBIE HEMOHMMAHUEM/HETIPUATHEM CO CTOPOHBI COOECEeIHMKA 3a/Iayw,
(bOpMBI UM COAEPIKAHMSI TUATIOTA.

12. YMeHue 0co3HaHHO MCHOJIb30BaTh PEUEBbIEC CPEACTBA B COOTBETCTBUU C
3a/lauyeii KOMMYHHKAITUU JIJIs1 BRIPQXKEHHUSI CBOMX YYBCTB, MBICJICH U TOTpeOHOCTEH
JUISl TITAHUPOBAHMSL W PETYJSALMM CBOEH JEATEIbHOCTH; BIJIAJIEHUE YCTHOU U
MUCHbMEHHON pEYbl0, MOHOJIOTMYECKONM KOHTEKCTHON peubto. OOyuarommuiics
CMOJXKET:

® OmpeeITh 3a7a9y KOMMYHUKAIIUA U B COOTBETCTBHH C HEH OTOMpaTh H
UCITI0JI30BATh PEYEBBIE CPENICTBA;

® TIPE/ICTaBIATh B YCTHOW WM TUCHMEHHOW (opMe pa3BepHYTHIM IUTaH



COOCTBEHHOH JICSATCIIHLHOCTH;

® CoOJI0JIaTh HOPMBI MYOJMYHOM peyu, perjJaMeHT B MOHOJIOTe H
JMCKYCCUU B COOTBETCTBUHU C KOMMYHUKATUBHOM 3a/1auci;

® BLICKa3bIBaTh M OOOCHOBBIBATH MHEHHE (CYXKIEHHE) M 3alpalivBaTh
MHEHHUE TTapTHEPa B paMKaxX JUajora;

® NPUHWMATh pEIICHHE B XOJ€ /JHaloTa ¥ COTJACOBBIBATH €ro C
cOOECeTHUKOM;

® Co3/7aBaTh INMHMCHMEHHBIC TEKCTHl PA3IUYHBIX THIIOB C HCIOJIb30BaHUEM
HEO0OXOIMMBIX PEUYEBBIX CPECTB;

® 1ICII0JIb30BaTh CPEJCTBA JIOTHYECKOW CBSI3U JJISL BBIJCJICHHUS CMBICIOBBIX
0JIOKOB CBOETO BBICTYILICHHUS;

® JICIIOJIb30BaTh BepOAbHBIE U HEBEPOAIBHBIE CPEICTBA B COOTBETCTBHH C
KOMMYHHKAaTUBHOW 33J1a4€ii;

® O1eHUBAaTh YP(HEKTUBHOCTH KOMMYHHUKAIIUU [TOCJIE €€ 3aBEPIICHHUS.

13. ®opmupoBaHHe U pa3BUTHE KOMIIETCHTHOCTH B 00JIaCTH MCTIOIb30BAHMS
WH()OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX ~ TexHonorudt  (maee  —  UKT).
OOyJaronuncs CMOXKET:

® I[CJICHANPABIICHHO UCKATh M MCIOJIb30BaTh MH(POPMALIMOHHBIE PECYPCHI,
HEOOXOMMBIC JUTSI PEIICHUS YIeOHBIX U MMPAKTUUECKHUX 33J1a4 C TIOMOIIBIO0 CPEACTB
UKT;

® UCIIOJIb30BaTh JUIA Tepedadyd CBOWUX MBICICH E€CTECTBEHHBIE U
(dbopMalTbHBIE S3BIKH B COOTBETCTBHUHU C YCIIOBHSIMU KOMMYHHUKAIIAH;

® OIepUpPOBaTh JAHHBIMU NP PEIICHUH 33]1a4H;

® BLIOMpaTh  aJeKBaTHBIE 3ajlay€ HHCTPYMEHTHl M  HUCIOJIb30BaTh
KOMITBIOTEPHBIE TEXHOJOTHHU Ui PEIIeHUs] Y4eOHBIX 3a7ad, B TOM YHUCIE JJIS:
BBIYHCIICHUSI, HANMCAHUSl MHUCEM, COYMHEHUH, JOKIaa0B, pedeparoB, co3maHus
MPE3EHTALUH U JIp.;

® JICII0JIb30BaTh MH(POPMAIIHMIO C YIETOM STHYECKHUX U TIPABOBBIX HOPM;

® co3aaBaTh MU(PPOBBIE PECYPCHI Pa3HOTO THNA W IS PA3HBIX ayAUTOPHH,
coOmonaTth HMHGOPMAIMOHHYK0 TUTHEHY MW TpaBujia  HMHPOPMAIUOHHOM
0€30macHOCTH.

IIpeaMeTHbIE pe3yabTaThI

BbinyckHMK HaydyuTces B 5-6 Kiaccax (sl MCIOJIb30BAHUSA B MOBCEAHEBHOM
JKM3HM M o0ecrneyeHHUs BO3MOKHOCTH YCIICIIHOT0 MPOJO0JIKEHUs1 00pa30BaHus
Ha 02a30BOM YpOBHe):



e OmnepupoBaTh Ha 0a30BOM ypOBHE! IOHSATUSAMH: MHOXECTBO, DIICMEHT
MHOECTBA, IOJIMHOKECTBO, IPUHAJICKHOCTD;

® 337]aBaTh MHO>KECTBA IIEPEUNCICHUEM UX 3JIEMEHTOB;

® HaxOIWUTh TIEpeceueHre, OOBCIUHEHHE, TOIMHOKECTBO B MPOCTEHIIHIX
CUTyalUsIX.
B noBcegHeBHOM KU3HU M NPU U3YYEHUH APYTUX MPEAMETOB:

® pacro3HaBaTh JIOTUYECKH HEKOPPEKTHBIE BHICKA3bIBAHUSI.
Yuciaa

e OmnepupoBaTh Ha 0a30BOM YpOBHE TMOHSTUSIMU: HATypaIbHOE YMHCIIO,
1[EJI0€ YHUCI0, OOBIKHOBEHHAsi JIpoOb, NeCATUYHAs JIpoOb, CMEIIAHHOE YHCIIO,
pPalMOHAIIBHOE YUCJIO;

® ICIOJIb30BaTh CBOMCTBA YMCEN WM MpaBWIA JEUCTBUN C PALIMOHAIBHBIMHU
YUCJIAMU TPU BBIOJIHEHNUU BBIUYMCIICHUIT;

® HCIIOJb30BaTh MPU3HAKUA AETUMOCTH Ha 2, 5, 3, 9, 10 npu BhINOIHEHUH
BBIYMCJICHU U PEUICHUN HECIIOKHBIX 3a7a4;

® BBINOJHATh OKPYIJEHHE pPAIUOHAIBHBIX YHCEI B COOTBETCTBHM C
MpaBUJIaMH;

® CpaBHUBATH PAIIMOHAIBHBIC YKCIIA.
B moBceaqHeBHOI KU3HU M NPU U3YYEHNH IPYTUX NMPeAMETOB:

® OLICHMBAThH PE3YJbTAThl BBIYMCICHUN MIPU PEIIEHUN MTPAKTUYECKUX 3a/1a4;

® BBIMNOJHITH CPABHEHHUE YHCEI B PEAJIbHBIX CUTYAIUSX;

® COCTAaBJISATh YUCJIOBBIE BBIPAXKEHUS MPU PEUICHUM MPAKTUYECKUX 3a7ayd U
3a/1a4y U3 JPYTruX y4eOHbIX MPEIMETOB.
CraTtucTika v Teopusi BepOsATHOCTE

e IIpencraBisaTh JaHHBIE B BUjIE TaOJIUII, TUarpamMmm,

® yuTaTh HHGOPMAIIUIO, IPEACTABICHHYIO B BUJIE TAOIUIIbI, TUATPAMMBI.
TexkcroBble 3ag1aun

e PemaTh HECIIOXKHBIE CIOKETHBIE 3aJauydl pPa3HbIX THUIIOB Ha BCE
apupMeTHIYECKUE ICUCTBUS,

® CTPOUTH MOJIEb YCIOBUA 337aud (B BUE TaOIMIIbI, CXEMBbI, pUCYHKA), B
KOTOpPOM JaHbl 3HAYEHHS JABYX M3 TPEX B3aUMOCBS3aHHBIX BEJIUYHUH, C LIEJIbIO
MOUCKA PEIICHHUS 33]1auu;

® OCYIIECTBIISATH CIIOCO0 MOMCKA PEIICHUS 3a/1a4H, B KOTOPOM PAacCyX ICHUE
CTPOUTCS OT YCJIOBHUS K TPEOOBAHUIO WJIM OT TPEOOBAHUS K YCIIOBHIO;

® COCTABJIATH IIJIaH PCIICHUA 3aJa4U;

1 31ech u manee — pacno3HaBaTh KOHKPETHBIE IPHMEPHI OOIIUX IIOHATHIA [0 XapaKTEPHBIM IPU3HAKAM, BBIIOIHATH
JICUCTBHS B COOTBETCTBUU C OMPEJICIEHUEM U MPOCTEHIUMH CBOMCTBAMHU TOHSATHH, KOHKPETH3UPOBATH PHUMEPAMHE
o01Me TOHITHS.



® BbIJICIIATH ATAMbl PELUICHUS 33]1a4U;
® WHTEPIPETUPOBATH BHIUUCIUTEIBHBIE PE3YJIbTATHI B 3a/aUe, UCCIIEI0OBAThH
MOJIyYEHHOE PEIICHHE 3a/1a4K;

® 3HATH PA3JIMYUE CKOPOCTEH OOBEKTa B CTOAYEU BOJAE, MPOTUB TCUCHUS U
0 TEYCHUIO PEKH;

® peniath 337a4M Ha HAXOXKJECHUE YaCTH YUCIa U YKCTIa 0 €ro YacTH;

e pemiarh 3aJla4d pa3HbIX TUIOB (Ha padoOTy, HAa MOKYIIKH, HA JIBHXKCHHE),
CBSI3BIBAIONTUX TPU BEJIMYWHBI, BBIJACIATh OTH BEIUYMHBI U OTHOIICHUS MEXITY
HUMU;

® HaxOJWUTh NPOLEHT OT YUCIA, YUCIO IO MPOLEHTY OT HEro, HaXOIUTh
IPOLICHTHOE OTHOILIEHHUE JIBYX YHCEN, HAXOAUTh IPOLIEHTHOE CHU)KEHHUE WIIU
MPOIICHTHOE TTOBBIIIICHUE BETNYUHBI;

® pemaTh HECIOXKHbBIE JOTHYECKUE 33]1a4U METOJIOM PACCYKIACHHM.

B noBce1HeBHOM KNU3HU M NIPH U3yYE€HHH APYTHX NMPeIMETOB:

® BBIJIBUraTh TUIIOTE3bl O BO3MOMKHBIX MPEACIbHBIX 3HAUYCHUSIX HCKOMBIX
BEJIMYMH B 3aj1a4e (J1eJ1aTh MPUKUIIKY)

Harnsanas reomerpusi
I'eomeTpuueckue purypsol

e OnepupoBaTh Ha 0a30BOM YpOBHE MOHATHSAMU: (PUrypa, TOUKa, OTPE3OK,
npsiMasi, JIyd, JIOMaHas, yroJji, MHOTOYTOJIbHUK, TPEYTOJIbHUK U YE€THIPEXYTOJIbHUK,
NPSMOYTOJIbBHUK YW KBaJpaT, OKPYXHOCTb M  KpPYyI, MPSIMOYTOJbHBIN
napaienenunesn, kyo, map. M3o0paxkars uzydaemble (UTYpbl OT PYKH U C
MOMOILBIO JINHEUKHU U LIUPKYJIS.

B noBceaqHeBHOI »KM3HU M IPU U3YyYE€HUM APYTUX MPEIMETOB:

® pemiaTh MPAaKTUYECKHE 3a/ladyd C MPUMEHEHHWEM NPOCTEHIITNX CBOMNCTB
buryp.

N3mepenus u BLIYUCTEHUS

® BBINOJIHATh U3MEPEHUE JJIMH, PACCTOSIHUI, BETUYUH YIJIOB, C MOMOIIbIO
MHCTPYMEHTOB JUIsl U3MEPEHUH JJIMH U YTJIOB;

® BBIYUCIISITH TUIOMIANA MTPSMOYTOJIBHUKOB.

B noBcegHeBHOI KU3HU U NIPU U3YYEHUH IPYTUX NMPEAMETOB:

® BBLIUKUCIATH PACCTOSIHUS HAa MECTHOCTH B CTAHJAPTHBIX CHUTYaIlUsX,
IJIOLIAAN TPSIMOYTOJIbHUKOB;

® BBINOJHATh MPOCTEHININE TOCTPOEHUS U HU3MEPEHUS Ha MECTHOCTH,
HEOOXOMMbIE B PEaIbHON KU3HU.

HUcTropust MaTeMaTHKHU

® ONUCHIBaTh OT/AENbHBIE BBIAAIOIIMECS PE3YJIbTATHI, MOJIYYEHHBIE B XOJ€

pa3BUTHS MaTEMAaTUKH KaK HayKH,



® 3HATh NMPUMEPHI MATEMATUYECKUX OTKPBITHH W WX aBTOPOB, B CBSI3H C
OTE€YECTBEHHOW U BCEMUPHOU UCTOPHUEH.
BhInyCKHMK MOJYYHT BO3MOKHOCTHL HAYUYHMThcsl B 5-6 kiaccax (aas
o0ecriedyeHHs] BO3MOKHOCTH YCIENIHOT0 MPOAOJIKEHUs1 00pa3oBaHusl Ha
0a30BOM M yri1y0JIEHHOM YPOBHSIX)
DJIeMEeHThI TEOPHU MHOKECTB U MAaTeMATHYECKOM JIOTUKH

e  Onepuposamv? NOHSMUAMU. MHOHCECma0, Xapaxkmepucmuxu
MHOJICeCmea, dN1eMeHm  MHOJICeCmed, Nnycmoe, KOHeuHoe U OeCKoHeuHoe
MHOIHCECBO, NOOMHONCECMBO, NPUHAOTICHCHOCTD,

® onpeoensimb NPUHAONEHCHOCTb INEMEHMA MHOAHCECMBY, 00beOUHEeHUIO U
nepeceuenur) MHOMCEeCmS, 3a0asamsb MHONCECMBO C HOMOWbIO NepeducieHus
971eMEeHMO8, C108eCHO20 ONUCAHUSL.
B noBceaHeBHOM KU3HU M NIPU U3YYEHHH IPYTUX MPeAMETOB:

® PACNO3HABAMD JIO2UYECKU HEKOPPEKMHbLE BbICKA3bLBAHUS,

® cmpoumv YenouKu YMO3AKIIOUeHUll HA OCHO8€ UCNOJIb308AHUSL NPABUIL
JIO2UKU.
Yucna

o Onepuposamv  NOHAMUAMU:  HAMYPAILHOE  YUCIO,  MHONCECMBO
HAmMypaivbHulX 4Yuces, Yenoe HYUCLO, MHONCeCmB80 Yeablx uucel, 0OblKHOBEeHHAs
0pobb, decsimuunas Opodb, CMEUanHoe YUCI0, PAYUOHANbHOE YUCTIO, MHONCECTNEO
PAYUOHATILHBIX HUCEe]l, 2eOMempPUYecKas UHmepnpemayusi HamypaibHblX, Yeavlx,
PAYUOHATIbHBIX,

®  NOHUMAMb U OOBACHAMb CMLICA NOZUYUOHHOU 3ANUCU HAMYPATbHO2O
yucaa;

®  GbINOJIHAMb BbLIYUCIEHUS, 8 MOM YUCAe C UCHONb308AHUEM NPUEMO8
PAYUOHATILHBIX BLIYUCTIEHULL, 0OOCHOBLLBAMb AJI2OPUMMbL BLINOJIHEHUS OeUCBUT;

® ucnoavzosams npusHaku oeaumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmoi
U NpouzBeoeHuss Hucel NPU BbINOJHEHUU BbIYUCICHUN U peuleHuu 3a0ad,
000CHOBbIBAMb NPUSHAKU OeIUMOCTIU;

®  BbINOJIHAMb OKPY2IEeHUE PAYUOHAIbHBIX YUCEL C 3A0AHHOU MOYHOCMbIO,

® ynopsadouusamsv HUCIA, 3ANUCAHHbIE 6 6ude O0ObIKHOBEHHbIX U
OecsmuyHbx Opooeli;

o naxooumv HO/ u HOK uucen u ucnonvzosamo ux npu pewieHuu 3a0d, .

® onepuposamv  NOHAMUEM  MOOYIlb yucia, 2eomempudecKas
uHmepnpemayus Mooy 4Yucid.
B noBce1HeBHOM KMU3HU M NIPH U3YYE€HHUHU APYTUX NMPEIMETOB:

2 3H€CI) " Jajiee — 3HaTb ONMPEACICHUC TIOHATHUS, YMETh HNOSACHATH €TI0 CMBICJI, YMCTb UCIIOJIb30BATh IOHATUC U €TI0
CBOIiCTBa pyu NpoOBCACHNUU paccymneﬂnﬁ, JA0Ka3aTeJIbCTB, pCUICHUU 3a/1a4.



® npumeHAmMb NPABULA NPUOTUNCEHHBIX BLIYUCIEHUL NpU  peuleHuu
NPAKMUYECKUX 3a0ad U peuleHuu 3a0ay Opyeux yueoHvix npeomemos;

®  GLINOAHAMb CPABHEHUE Pe3YIbMAmMos GbIUUCICHUU NpU  peuleHuu
APAKMUYECKUX 3a0a4, 8 MOM YUcie NPUOTIUNCEHHBIX BbIUUCTICHUN,

®  COCMABNAMb HUCIOBblEe BbIPANCEHUS U OYEHUBAMb UX 3HAYeHUs Npu
peueHuu npaKkmu4eckux 3a0ay u 3a0ayd u3 opyeux yueOHulx npeomemos.
YpaBHeHUs U HEPABEHCTBA

o Onepuposamv  NOHAMUAMU:  PABEHCMBO,  YUCLOB0E€  PABEHCMEO,
YpasHeHue, KOpeHsb YPAGHEeHUs, peuleHue YPAGHEeH s, YUCTI080€ HePaBeHCMEO.
CTaTHCTHKA U TeOpHs BEPOSITHOCTEI

o  Onepuposamv NOHAMUAMU. CMOIOUAMblE U KPY20Bble OUASPAMMYI,
maoauyvl OaHHbIX, CheOHee apughmemuueckoe,

® u3glekamv, UHDOpMAYUlO, NPeOCMAGIeHHYI0 6  mabauyax, Ha
ouazpammax;,

® cocmasnams madIUYsbl, CMPOUmMs OUASPAMMbL HA OCHOBE OAHHbIX.
B noBceHeBHOM KU3HHU ¥ TPH U3YYEHHHU APYTUX MPEIMETOB:

® u36leKamMb, UHMEPNPEemupo8amsv U npeodopazoevlieams UHGOpMAyUIo,
NpeoCmasieHuyl0 8 mabauyax u Ha Ouazpammax, Ompadcarouylo C8oucmsea u
XapaxkmepucmuKy peaibHbiX npoyecco8 U s8J1eHull.
TexcroBble 3agaun

o Pewams npocmule u CLOJNHCHBIE 3a0aYU PA3HBIX MUNOS, A MAK*CE 3a0ayu
NOBbILUEHHOU MPYOHOCMU,

®  UCNOIB308AMb PA3HLIE KPAMKUE 3ANUCU KAK MOOeIU TMEKCO8 CLOHNCHBIX
3a0a4 0711 HOCMPOEHUSL NOUCKOBOU CXeMbl U pelueHUs 3a0ay;

® 3HamMb U NPUMEHAMb 00a Ccnocoba noucka pewenus 3aday (om
mpeboB8anuUs K YCI08UI0 U OM YCI08UsL K MPeb08aHUI0);

®  MOOenuposams paccylcoeHusi npu NOUCKe peuleHus 3a0ay ¢ noMoubio
epagh-cxemol;

®  gbIOENAMb IMANBL PEULeHUs] 3A0aYU U COOEPHCAHUE KAAHCO020 IMAand;

® UHmMepnpemuposamsv  BLIYUCIUMENbHbIE — pe3ylbmamvl 8  3a0aue,
ucc1e008ams NOIYHeHHoe peuleHue 3a0adu;

®  QHANU3UPOBAMb BCEBO3ZMOMNCHBIE CUMYAYUU B3AUMHO20 DACHOJIONCEHUS.
08YX 00bEKmMoO8 U UBMEHeHUe UX XAPAKMepUCmuK npu COBMECMHOM OBUICEHUU
(ckopocmb, 6pems, paccmosiHue) npu peueHuu 3a0ai Ha O08udiCeHue O08yxX
00beKmMOo8 KaK 8 00HOM, MAK U 8 NPOMUBONOIONCHBIX HANPABTIEHUSIX,

®  UCCIe008amb  BCEBO3MOJICHbIE CUMYAyuu npu peuleHur 3a0ad Ha
o8udIcenUe no pexe, paccCmMampueams pazHsvle CUCHeEMbl OMcYema,

® pewams pazHOOOPA3HbBLE 3A0AYU KHA YACTNUY,



® pewamsb U 000CHOBbLIBAMb CB0€  peuleHue 3a0ay  (8blOenamy
MAMeMAMUYecKylo OCHO8Y) HA HAXONCOeHUe Yacmu YUCId U YUCAA NO e20 4acmu
HA OCHO8E KOHKPEMHO20 CMbICAA OPoOU;

® 0co3HABAMb U OOBACHAMb UOEHMUYHOCMb 3A0a4 PA3HLIX MUNO8,
CBA3BIBAIOWUX MPU BeUHUHBL (HA pabomy, Ha NOKYNKU, HA 08UdICeHUe); 8bLOeISmb
MU BETUYUHBL U OMHOUEHUSL MeNCOY HUMU, NPUMEHMb UX NPU peuleHuu 3a0ad,
KOHCMPYUpo8ams coOCmeenHvle 3a0a4u YKA3aHHbIX MUnos.
B noBce1HeBHOM KM3HU M TIPH U3y4Ye€HHH APYTHX NMPEIMETOB:

®  gbidensAMb NPU peuleHuu 3a0a4 XapaKmepucmuku paccmampusaemonl 6
3a0ave  cumyayuu,  OMIUYHblIE ~ OM  pPealbHblX  (Mme, OmM  KOMOPbIX
abcmpazuposanucy), KOHCMPYUPOBAMb HOBble CUMYAYUU C Y4emom OSmux
Xapakmepucmuk, 6 YACMHOCMU, NpU peuleHuu 3a0ay HA KOHYeHmpayuu,
VUUMbIEAMb NIOMHOCHb 8EUCCMEA,

® pewamb U KOHCHMPYUPOBAMb 3A0aA4il HA OCHOBE DPACCMOMPEHUS
PeanbHbIX CUumyayutl, 8 KOMOPbIX He Mmpedyemcss MOYHBI BbIUUCTUMETbHBILL
pezyromam,

® pewamsb 3a0ayu HA OBUNCEHUE NO peKe, PACCMAMPUBAs pasHble
cucmembl omcyema.
Harasignas reomerpust
I'eomeTpuyeckue purypsl

o 3enexamo, uHmepnpemuposams u npeoopaz’osvléams UHGOPMAyU o
2eoMempuyecKux gueypax, npeoCcmasieHHyI0 Ha Yepmeicax,

® u3z00padicamv  uzyyaemvle ueypol om pPyKu U C NOMOUBIO
KOMNbIOMEPHLIX UHCMPYMEHMO8.
H3mepeHusi M BLIYUCIEHUSA

®  GLINONHAMb UMepeHUe ONUH, PACCMOAHUL, 8eIUYUH Vel08, C NOMOWDBIO
UHCIMPYMEHMOB OJ151 UBMePEeHULl ONIUH U )2l08;

® GbIUUCTAMbL  NIOWAOU  NPAMOY2OAbHUKOS,  KBAOpAmos,  00beMbl
NPAMOY2OTIbHBIX NAPANLENEeNUNe008, KYDO08.
B noBce1HeBHOM KM3HU M NIPH U3y4Ye€HHH APYTHUX NMPEIMETOB:

®  GLIYUCTAMb PACCMOSHUSA HA MECMHOCMU 8 CMAHOAPMHBIX CUMYAYUSIX,
NIOWA0U YYACMKOB NPSIMOY20JIbHOU Popmbl, 00beMbl KOMHAM,

® GLINOIHAMbL NpoOCMellue NOCMPOEHUs HA MeCMmMHOCMU, HeobXooumvie 6

PeanbHOU JHCU3HU,

®  OYeHUBAMb Pasmepvl PeaibHbIX 00bEKMO8 OKPYAHCaloue20 Mupd.
HUcTropust MaTeMaTHKHU

° Xapaxmepuzo8ams 6KIAO 8bIOAIOUUXCS MAMEMAMUKOS8 8 pPA3sumue
MamemMamuxy U UHbIX HAYYHbIX 0Dacmell.



BeinyckHuk Haydyutces B 7-9 kiaccax (Ui MCIOJb30BAHUSA B MOBCEAHEBHOM
JKU3HU U 00ecreYeHUus1 BO3MOKHOCTH YCIIEIIHOT0 MPOA0JIKeHUsA 00pa3oBaHUs
Ha 02a30BOM YpOBHe)
JJIeMEeHTbI TEOPUH MHOKECTB U MATEMATHYECKOM JIOTUKH

e OmnepupoBaTh Ha 0a30BOM YpPOBHE® MOHATHAMM: MHOYKECTBO, DIEMEHT
MHOKECTBA, MOJIMHOXKECTBO, IPUHAIJICKHOCTD;

® 33J1aBaTh MHOKECTBA MEPEUNUCICHUEM UX DJIEMEHTOB;

® HAaXOJUThb NepecedeHue, OOBETUHECHHE, IMOIMHOMKECTBO B MPOCTEUIINX
CUTYyalUSsIX;

e OomnepupoBaTh Ha 0a30BOM YPOBHE MOHSTHSMHU: OMPEICICHHE, aKCHOMA,
TEOpEMa, I0Ka3aTeIbCTBO;

® IIPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI JJISI MTOATBEPKICHUS CBOUX
BBICKA3bIBAHU.
B noBceHeBHO KU3HU U NP U3YYEHUH APYTUX MPeAMETOB:

® LCIOJB30BaTh I'paUUECKOe MPEJCTABICHUE MHOXKECTB JJI ONMUCAHMS
pealbHBIX TIPOIIECCOB M SIBIICHWHM, IIPU pEHIEHUHM 3ajad JPYyTrux Y4eOHBIX
MIPEIMETOB.
Yuciaa

e OmnepupoBarh Ha 0a30BOM YPOBHE MOHATHUSIMHU: HATypaJbHOE YHUCIIO,
1[eJI0€ YHUCTI0, OOBIKHOBEHHAsl JpoOb, AecsTUYHAs ApoOb, CMelniaHHas JpoOb,
paIMoHaAIbHOE YHCIIO, apu(PMETHUECKUI KBaIpATHBIN KOPEHb;

® JCIOJIb30BAaTh CBOMCTBA YMCEJ W MpaBuja JCUCTBUU MPHU BBIITOJHECHUU
BBIYMCJICHMI;

® HCIOJB30BaTh MPU3HAKHU JACIUMOCTH Ha 2, 5, 3, 9, 10 nipu BeINOJIHEHUH
BBIYMCJICHUN W PEIICHUN HECTIOKHBIX 3a]1a4;

® BBINOJHATh OKPYIVIEHHE pAMOHAIBHBIX YHUCEI B COOTBETCTBUU C
MIpaBUJIaMU;

® OIICHMBAaTh 3HAYCHHUE KBAJPATHOTO KOPHS U3 MOJOKHUTEIBHOTO LEJIOrO
YUCIA;

® PpacCIO3HAaBATh PALMOHAIBHBIC U UPPALMOHAIBHBIC YHUCIIA;

® CpaBHHUBATH YHUCIIA.
B noBceHeBHOM KU3HU M NPHU U3YYEHUM JPYTUX MPeAMETOB:

® OIICHUBAaTh pE3YyJIbTAThl BBIUMCICHUA MPU PEHICHUH NPAKTUYECKUX
3a7a4;

¢  BBIIOJHATH CPABHCHHUC YUCCII B PCAJIBHBIX CUTYyallUAX;

3 31ech u Janee — pacno3HaBaTh KOHKPETHBIE IPHMEPHI OOIIUX IIOHATHIA [0 XapaKTePHBIM IIPU3HAKAM, BBIIOIHATH
JICUCTBHSI B COOTBETCTBUH C ONPEJICIICHUEM U MPOCTEHIIUMHU CBOMCTBAMU TTOHSATHI, KOHKPETH3UPOBAThH MPUMEPAMHE
o01Me TOHITHS.



® COCTaBJISITh YHCJIOBBIE BBIPAKEHUS MPU PELIEHUHN NPAKTUYECKUX 33134 U
3a/1a4y U3 JPYyrux y4eOHbIX MPEIMETOB.
TosxkaecTBeHHBIE TPe00pa3oBaHUA

e BEINOJHATh HECIOXHBIE NPEOOpa30BaHUs ISl BBIUMCICHUS 3HAYECHUU
YUCJIOBBIX BBIPAKEHUM, COJAEPKAIIMX CTENEHW C HaTypajdbHBIM ITOKa3aTelieM,
CTEICHH C LIEJIBIM OTPULATEIbHBIM ITOKA3aTEIIEM;

® BBLINOJHATH  HECJIOXKHBIE  MPeoOpa3OBaHMsI  LENbIX  BBIPAKEHUN:
pacKpbIBaTh CKOOKH, MPUBOIUTH TOJOOHBIE ClIaraeMsbie;

® CIMOJB30BaTh (DOPMYJBI COKPAIICHHOTO YMHOXXEHHUS (KBaapaT CYyMMBI,
KBaJIpaT pa3HOCTH, Pa3HOCTh KBAJPAaTOB) JUIsl YIPOILIECHUS BHIYMCICHUN 3HAYCHUUN
BBIPAKCHU;

®  BBINOJHATH HECJIOKHbBIC npeoOpa3oBaHus JPOOHO-TMHEWHBIX
BBIPAKEHUN U BBIPAXKEHUM C KBAJIPATHBIMU KOPHSIMHU.
B noBceHeBHOM KN3HU M NIPU U3YyYE€HHHU APYTHX NPeIMETOB:

® [IOHMMAaTh CMBICI 3allUCH YUCJA B CTAHIAPTHOM BUJIE;

e omnepupoBaTh Ha 0a30BOM YPOBHE IIOHATHEM «CTaHAApTHas 3amuch
quciay.
YpaBHeHNs U HEPABEHCTBA

e OmnepupoBatb Ha 0a30BOM YpOBHE MOHSATUSIMU: PABEHCTBO, YHCIIOBOE
PaBEHCTBO, YpaBHEHHE, KOpPEHb YpPAaBHEHMs, PCEIICHHWE YPAaBHEHHUs, YHUCIOBOE
HEPaBEHCTBO, HEPABEHCTBO, PELIEHUE HEPABEHCTBA;

® [IPOBEPSATH CHPABEIIIMBOCTh YUCIOBBIX PABEHCTB U HEPABEHCTB;

e pemarth JMHEHHbIE HEPABEHCTBA W  HECJOXKHBIE  HEPaBEHCTBA,
CBOJISIIIIMECS K JUHECHHBIM;

® peulaTh CUCTEMbI HECIIOKHBIX JINHEWMHBIX YPaBHEHUH, HEPABEHCTB;

® T[POBEpATh, SBISIETCS JHU JAHHOE YHUCJIO pEUICHUEM YpaBHEHUS
(HEepaBeHCTBA);

e pemath KBaJpaTHBIE YypaBHEHHS MO (QopMmylie KOpPHEH KBaJpaTHOTO
YpaBHEHUS;

e 1300pa)kaTh pPELICHUS] HEPABEHCTB U UX CUCTEM Ha YHCJIOBON MPSIMOM.
B noBceHeBHOM KM3HU M NIPU U3YyYeHHUHU APYTHX NPeIMETOB:

® COCTAaBJISITh W pEIIaTh JIMHEHHbIE YpPAaBHEHMsI MPU pEUICHUU 3ajad,
BO3ZHHKAIOIIUX B IPYTUX yU4EOHBIX MPEAMETAX.
DyHKIUU

e HaxoauTe 3HaueHue QYHKIMH MO 3aJaHHOMY 3HAYEHUIO apTyMEHTa;

® HAXOJUTh 3HAYCHHE APTyMEHTa MO 33JaHHOMY 3HAayeHUI0 (YHKUUUA B
HECIIOKHBIX CUTYalIHsIX;



® OIpenessaTh MOJIOKEHNE TOUKH 0 €€ KOOpAnHATaM, KOOPAMHATHI TOUKH
IO €€ MOJIOKEHUI0 Ha KOOPAMHATHOM TJIIOCKOCTH;

e 10 rpaduKy HaXOAuUTh OOJACTh OMpENEICHUS, MHOXKECTBO 3HAUYCHU,
HyTU (YHKIUH, TPOMEXYTKHA 3HAKOMOCTOSHCTBA, MPOMEXYTKH BO3pacTaHUS U
yObIBaHUS, HAMOOJIbIIIEE U HAUMEHBIIIEE 3HAUYCHUS (PYHKIIIH;

® CTPOUTH I'paduK JUHEHHON (HyHKIINH;

® TIPOBEPSATH, SIBISETCS JIU JaHHBIM Tpaduk rpa@uKoM 3a1aHHON QYHKIIUU
(JIMHEWHOM, KBaIpaTUYHOM, 0OPaTHON MPONOPLUUOHAIBHOCTH);

® OmpeneisTh NPUOTMKCHHBIC 3HAUYCHUS KOOPAMHAT TOYKU TEPEeCeUCHHS
rpaduKoB QyHKIIH;

e omnepupoBaTh Ha 0a30BOM YPOBHE MOHATUSMU: IOCIEI0BATEIbHOCTD,
apudmeTryecKas mporpeccusi, reOMEeTprUIecKasi MPOTPECCUS;

e pemiath 3a7a4d Ha MPOTPECCUH, B KOTOPHIX OTBET MOXKET OBITH MOTY4YCH
HENOCPEICTBEHHBIM MOACUETOM 0€3 MPUMEHEHUs (HPOPMYIL.
B noBceiHeBHOM KU3HM M IPH U3YYEHHUH JAPYTUX NMPeIMETOB:

® CNOJB30BaTh TpaUKU peaNbHbIX MPOLECCOB U 3aBUCUMOCTEH IS
OTIpE/IETICHUS] UX CBOMCTB (HaWOOJBIINE M HAUMEHBIINE 3HAYCHUS, MMPOMEKYTKH
BO3pacTaHus U yOBIBaHUS, 00JIACTH MOJIOXKUTEIBHBIX U OTPHUIATEIBHBIX 3HAUCHUH
U T.IL);

® ICIIOJIb30BaTh CBOMCTBA JUHEHHON (PyHKLNU U ee rpaduK IpU perieHnn
3aJa4 U3 JIpyrux yuyeOHbIX MPEAMETOB.
CrarucTHKa M TEOpHUs BEPOATHOCTEM

e llmerp TpeACTaBICHHE O  CTAaTUCTHYECKHX  XapaKTEPUCTUKAX,
BEPOATHOCTH CIy4YailHOro coObITHsI, KOMOMHATOPHBIX 3a/1a4ax;

e pemarh NpoCTEeWIIME KOMOMHATOPHBIE 3aJaud METOAOM MpPsIMOTO H
OpraHU30BaHHOIO Mepedopa;

® MpEACTaBIATH JAHHBIC B BUE TAOIUII, TUarpaMm, rpaduKoB;

e yyuTaTh MH(GOPMALMIO, MPEACTABICHHYIO B BHUJIE€ TAOJIMILIbI, AUarPaMMBI,
rpaduka;

® OIpelneisiTh OCHOBHBIE CTATUCTMYECKHUE XapaKTEPUCTUKU UYHUCIOBBIX
Ha0OpOB;

® OIIEHUBATH BEPOSTHOCTH COOBITHS B MMPOCTEHIIINX CITydasiX;

® UMETh MNPEACTABICHUE O POJM 3aKOHA OOJBIIMX YHCE B MAacCOBBIX
SIBIICHUSX.
B noBceiHeBHOM KU3HM M NMPH U3YYEHUHU APYTUX MPeIMETOB:

® OIIEHUBAThH KOJMYECTBO BOZMOKHBIX BAPHAHTOB METOJIOM Mepedopa;

® UMETh MPEACTABICHHE O POJU MPAKTUYECKH JOCTOBEPHBIX H
MaJIOBEPOSITHBIX COOBITHI;



® CpaBHUBATh OCHOBHBIE CTATUCTHYECKUE XAPAKTEPUCTUKH, IOJYyYEHHBIE B
IIpolLiecce PELICHUS IPUKIIAIHOM 3a1a4M, U3yUEHUs PEaIbHOTO SIBICHUS;

® OLIEHUBATh BEPOSITHOCTh PEAlbHBIX COOBITUN M SBJICHUN B HECIIOXKHBIX
CUTYaLHSIX.
TexkcroBble 32124

e PemaTe HECIOXHBIE CIOKETHBIE 3aJaud pas3HbBIX THUIIOB Ha BCE
apu(meTnyecKue 1eUCTBUS;

® CTPOUTH MOJENb YCIOBUA 3a1aud (B BHUAE TaOJMUIbI, CXEMbl, PUCYHKA
WIN YpaBHEHHs), B KOTOpPOM JaHbl 3HAYEHHs JIBYX M3 TPEX B3aUMOCBS3aHHBIX
BEJIMYMH, C LIEIBIO IIOMCKA PEUICHUS 3a]1a4H;

® OCYLIECTBIATh CIOCOO TMOMCKAa pEIIEeHWs 3aJadyd, B KOTOPOM
paccyXJeHHe CTPOUTCS OT YCIOBUS K TpeOOBaHHIO WIM OT TpeOOBaHUS K
YCIIOBUIO;

® COCTaBJISATH IUIAH PEIICHUS 3aa4u;

e  BBLICIIATH JTallbl PELICHUS 33/1a4U;

® UHTEPIPETUPOBATh  BBIYMCIUTENBHBIE  pe3yJbTaThl B 3ajade,
UCCJIEI0BAThH MMOTYYEHHOE pEICHUE 3a/1a4H;

® 3HaTh pa3IMYUE CKOPOCTEH 0OBEKTA B CTOSYECH BOJIC, TPOTUB TCUCHUS U
10 TEYEHUIO PEKH;

e pelIaTh 33/1a4¥ Ha HAXO0XKJICHHUE YaCTH YKCIIa U YKUCIIA IO €0 YacCTH;

® pelaTh 33/1a4d pa3HbIX TUMNOB (Ha paOOTy, HA MOKYIKHU, HA JBUKEHHUE),
CBSA3BIBAIOLIUX TPU BEJIIMYMHBI, BBIJACIATh 3TU BEIUYMHBI U OTHOIICHUS MEXIY
HUMU;

® HAXOOUTh NPOLEHT OT YMCJa, YUCJIO IO MPOLEHTY OT HEro, HaXOIAUTh
MPOLIEHTHOE CHUYKEHUE WIIM MPOLIEHTHOE MOBBIIICHUE BEJIMYUHBI;

® pelaTh HECJIOXKHBIE JIOTHUYECKHUE 337]a4l METOJOM PACCYKICHUM.
B noBceqHeBHOM KM3HU M NIPH U3Yy4YEHHUHU APYTHX NPEIMETOB:

®  BBIIBUIATh THIIOTE3BI O BO3MOXKHBIX MPEACIIbHBIX 3HAYEHUSAX UCKOMBIX B
3a/laye BEJIUYMH (Je1aTh MPUKHUKY ).
I'eomerpuyeckue purypsl

e OnepupoBath Ha 6a30BOM YpOBHE MOHATUSIMU F€OMETPUUYECKUX PUTYD;

e U3BJEKaTh HH(POPMALIHMIO O TEOMETPUUECKHUX (PUTypax, MPEACTABICHHYIO
Ha 4epTexkax B IBHOM BUJIE;

® [PUMEHSTH JJIA PElICHMs 3a7a4 FeoOMEeTpuyYecKue (HaKThl, €CIU YCIOBUS
UX MPUMEHEHHUs 3a/1aHbl B ABHOU (popme;

e pemiarh 337a4M Ha HaXOXKIACHHE T€OMETPUUECKUX BEJIMYMH MO 00pa3iam
WUIU QJITOPUTMAM.
B noBceHeBHOM KM3HU M NIPU U3yYeHHUHU APYTHUX NPeIMETOB:



® ICIOJIb30BAaTh CBOMCTBA FT€OMETPUUECKHUX (PUTYp JUTSl pelICHHs] TUIOBBIX
3a/1a4y, BO3HMKAIOIIMX B CUTYalMsIX MOBCEIHEBHOM >KU3HU, 3a/1a4 IPAKTUYECKOTO
COJIEpP KaHUS.

OTHoLIeHUs

e OmepupoBarh Ha 0a30BOM YpOBHE NOHATHUSAMHU: PABEHCTBO (uryp,
paBHble  (PUTypbl, PABEHCTBO TPEYIOJbHUKOB, MapalIEIbHOCTh MPSAMBIX,
NEPHEHANKYJIIPHOCTh NPAMBIX, YIVIBI MEXAY MNPSAMBIMH, IEPHEHAMKYJIP,
HAKJIOHHAs, IIPOEKIIMSL.

B noBceqHeBHOM KU3HH M IIPH U3YYEHHH APYIHX NPEAMETOB:

® JCHOJIb30BaTh OTHOIIGHHS JUISl pEIEHUs NOpOCTEMIMX — 3ajad,
BO3HMKAIOIIMX B PEAIbHOM KU3HHU.

HN3mepeHus M BBIYHCICHUS

e BEIIOJIHATS U3MEPEHUE JIUIMH, PACCTOSIHUAMN, BEJINYUH YTJIOB, C IIOMOIIBIO
WHCTPYMEHTOB JUIsl U3MEPEHUH JJIMH U YTJIOB;

e QpuMeHATh (OPMYJIbl TEpUMETpa, IUIOMAAW U 00beMa, IJIOIAIu
IIOBEPXHOCTU OTHEJIbHBIX MHOIOTPAHHUKOB IIPU BBIYMCIIEHUAX, KOI/1a BCE JaHHbBIC
UMEIOTCS B YCJIOBUU;

e npuMeHATh Teopemy Ilucdaropa, 0a30Bble TPUTOHOMETPUUECKHE
COOTHOILIEHHUS JUIsl BBIYMCICHHS [JIMH, PACCTOSHHM, IUIOIIANEH B INPOCTEUIINX
ciyJasx.

B noBceHeBHOM KU3HH M NIPH U3YYE€HUHU APYIHX NMPeIMETOB:

® BBIUHCIAATH PACCTOSIHUS HAa MECTHOCTH B CTAaHJIAPTHBIX CHUTYalMsX,
WIOMIaM B NPOCTEHIIMX cClydasix, MPUMEHATb (QOPMYJIbl B MPOCTEHIINX
CUTYalIUsIX B MIOBCETHEBHOM KU3HHU.

I'eomeTpuyecKkue mocTpoeHust

e l300paxkaTh TUMOBBIE MIOCKUE (PUTYPHI U (PUTYpBI B IPOCTPAHCTBE OT
PYKH U C IOMOIIBIO HHCTPYMEHTOB.

B noBceqHeBHOM KU3HH M NIPH U3YYECHUHU APYIHX NMPEAMETOB:

® BBINOJHATH NMPOCTEUIINE MOCTPOCHUS HA MECTHOCTH, HEOOXOAMMBIC B
peanbHOM KU3HU.

I'eomeTpuueckue npeodpa3oBaHus

e Ctpouth Hurypy, CHMMETPHUUHYIO JaHHOW (PUTYpe OTHOCUTEIHHO OCU U
TOYKH.

B noBceHeBHOM KM3HU M NIPH U3YyYE€HHHU APYTHX NPeEIMETOB:

® pacro3HaBaTh ABUKEHUE OOBEKTOB B OKPYKAIOIIEM MUDE;

® pacro3HaBaTh CUMMETPUYHbIE (DUTYPHI B OKPYXKAIOIEM MHUPE.
BeKTOpbI M KOOPAMHATHI HA IVIOCKOCTH



e OmnepupoBath Ha 6a30BOM ypOBHE MOHATUSMU BEKTOP, CyMMa BEKTOPOB,
MPOU3BEJCHUE BEKTOPa Ha YKCII0, KOOPAMHATHI Ha TUIOCKOCTH;

® OmnpeneisaTh NPUOIMKEHHO KOOPAMHATHI TOUKH MO €€ M300paKeHHUIO Ha
KOOPJUHATHOM TNIOCKOCTH.
B noBce1HeBHOM KMU3HU M NIPH U3YYE€HHH APYTUX NMPeIMETOB:

® 1CIOJIb30BaTh BEKTOPHI JUIsl PEIICHHs MNPOCTEUIIUX 3ajad  Ha
OTIpeJIeIeHNE CKOPOCTH OTHOCUTEIBHOTO JIBMYKCHHUS.
HcTopust MaTeMaTUKH

e OnuceIBaTh OTJEIHHBIC BBIJAIONINECS PE3YJIBTATHI, TIOJYUYCHHBIE B XOJI€
Pa3BUTHUSI MATEMATUKH KaK HayKH;

® 3HATh NMPUMEPhl MATEMATHUUYECKUX OTKPBITUA U UX aBTOPOB, B CBSI3U C
OTEYECTBEHHOW U BCEMUPHOM UCTOPHUEH;

® TIOHMMATh POJIb MATEMATHKHU B pa3BUTHH Poccum.
MeToabl MAaTEMaTHKH

e BpiOuparh NOAXOAAIUMNA M3YyUYEHHBIH METOJ JUIsl PEIICHUsS] U3YYCHHBIX
TUIIOB MaTEMaTUYECKUX 3a]1ay;

e [lpuBomuTh TpHUMEpPHl  MaTEMAaTHYECKHX  3aKOHOMEPHOCTEH B
OKpYXarlomen JeHCTBUTEILHOCTH U MMPON3BEICHUSIX UCKYCCTBA.
BbINyCKHMK MOJYYUT BO3MOKHOCTH HayuyuThesi B 7-9 kjaccax s
o0ecriedeHHs] BO3MOKHOCTH YCIENIHOT0 TMPOJIOJKEeHUs1 00pa3oBaHUsl Ha
0230BOM M yri1y0JIeHHOM YPOBHSX
DJIeMEeHTbI TEOPHU MHOKECTB U MATEMATHYECKOM JIOTUKH

e Onepuposamv®  nowamusmu: onpeoeienue, meopema, aKCUOMAQ,
MHOMCECMB0, XAPAKmMepUucmuKy MHOMCECMBA, dJIeMEHm MHO*CeCmad, NnyCcmoe,
KOHeYyHoe U OeCKOHeUHOe MHOMCeCmB0, HOOMHONCECMBO, NPUHAONEHCHOCMb,
BKJIIOYEHUE, PABCHCIBO MHOMNCECME,

® Uu300padicamv MHONCECMBA U OMHOWEHUE MHONCeCm8 C NOMOWbIO
Kpyeos Jinepa;

® onpeoensams NPUHAOIEHCHOCHb INEMEHMA MHOMCECmEY, 00beOUHEeHUIO U
nepeceueHur0 MHONCeCms,

® 3a0a6amb MHOJNCECMBO C HOMOWDBIO NEPeyuUcienus I1eMeHMOs,
C10BECHO20 ONUCAHUSL,

® Oonepuposamv NOHAMUIMU: BbICKA3LIBAHUE, UCTUHHOCMb U JIOHCHOCHb
8bICKA3bIBAHUS, OMPUYAHUE BbICKA3LIGAHUL, ONepayul HAo0 6bICKA3bIBAHUAMU. U,
UnU, He, YCI0B8HbIE BbICKA3LIBAHUA (UMNAUKAYUL),

® CcmMpoumbs 8bICKA3bIGAHUS, OMPUYAHUS 8bICKA3bIGAHULI.

4 3H€CI) " Jajie€ — 3HaTb ONMPEACICHUC TOHATHSA, YMETh NOACHATDH €r0 CMbICJI, YMETb UCIIOJb30BATh NOHATHUE U €TI0
CBOIiCTBa pyu NpoOBCACHNUU paccymneﬂnﬁ, JA0Ka3aTeJIbCTB, pCIUICHUU 3a/1a4.



B noBceHeBHOM KU3HU M IPH U3YYEHUH APYTUX MPEIMETOB:

® cmpoumb YenouKku YMO3aKIOYeHUU HA OCHO8€ UCHONb308AHUSL NPAGUIL
JIO2UKU,

®  UCNONL308AMb  MHOJCECMBA, Onepayuu ¢  MHONCECMBAMU,  UX
epaghuyeckoe npedcmasienue 0Jis ONUCAHUS PeabHbIX NPOYECco8 U A6IeHUIL.
Yucia

o  Onepuposamv  NOHAMUAMU.  MHONCECMBO  HAMYPAIbHLIX — HUCEl,
MHOJNCECMBO YENbIX YUCEN, MHONCECMBO DAYUOHANbHBIX UYUCEN, UPPAYUOHATbHOE
yucio,  Keaopammuvili  KOPEHb,  MHOJICECMBO  OeUCMmBUMENbHbIX  HUcCell,
eeomempuiecKkas —UHmepnpemayus — HAMypaibHulX, YeablX, PAYUOHATbHBIX,
OelicmeumenbHbixX Yucel,

®  NOHUMAMb U OOBACHAMb CMBICT NOZUUUOHHOU 3ANUCU HAMMYPATIbHO2O
yucua,

®  GLINONHAMb GLIYUCAEHUS, 8 MOM YUCIE C UCNONIb30BAHUEM NPUEMOB
PAYUOHATBHBIX BbIYUCTICHULL,

®  GLINOJIHAMb OKPYICHUE PAUUOHATBHBIX YUCE C 3A0AHHOU MOYHOCHbIO,

®  CPABHUBAMb PAYUOHATbHBLE U UPPAYUOHATIbHBIE YUCTA,

®  1pPeocmasisims PayYUuOHAIbHOE YUCTO 8 UOe 0eCAMUYHOU Opoou

®  ynopsadouueamv HUCIA, 3ANUCAHHblE 6 6Uoe OObIKHOBEHHOU U
oecssmuyHol 0poou,

e naxooumov HO/ u HOK uucen u ucnonv3osamo ux npu peuteHuu 3a0au.
B noBceiHeBHOM KU3HHU M TPH U3YYEHUHU APYTUX MPEIMETOB:

® NPUMEHAMb NpPAsUId NPUOTUICEHHBIX —BbIYUCIEHUL NpU  peldeHuu
NPAKMUYECKUX 3a0ad U peuleHuu 3a0ay Opyaux yueoHvix npeomemos;

®  GHLINONHAMb CPABHEHUe pe3yIbmamos 6blYUCIeHUU NpUu  peuleHuu
NPAKMU4ecKux 3a0ay, 8 Mom Yucie NPUOIUNCEHHBIX BbIUUCTEHULL,

® cocmasnamvb U OYEHUBAMb HUCIOBbIE BbIPANCEHUS NPU peuleHuu
NPAKMUYeCcKux 3a0ad u 3a0ay u3z opyux y4eOHvix npeomemos,

®  3aNUCLIBAMb U OKPY2IAMb YUCTOBble 3HAYEHUS PedasbHblX GelUYUH C
UCNOIb308AHUEM PAZHBIX CUCTIEM UBMEPEHUSL.
TosxkaecTBeHHBbIE TPeodpa3oBaHUA

o  Onepuposamv NOHAMUAMU CMENeHU C HAMYPAIbHbIM NOKa3amesnem,
cmeneHu ¢ yeivlM OmpuyameibHolM HoKazamenem,

®  GHLINONHAMbL NPEoOPA308AHUS  YEAblX  BbIPAMNCEHUL:  Oelicmeus ¢
O0OHOYIEHaMU (CllOJICEeHUe, B8blYUMAanUe, YMHONCEHUE), OeliCMBUsL ¢ MHO2OYIeHAMU
(cnooicenue, gbruumanue, YMHONCEHUE),



®  GLINOIHAMb PA3NI0NCEHUEe MHO2SOYIEHO8 HA MHOMCUMENU OOHUM U3
Ccnoco6o08: GvlHeceHue 3a CKOOKY, epPYNNUPOBKA, UCNHOIb308AHUE  HOPMYI
COKPAUWEHHO20 YMHONCEHUS,

®  gbloeIAMmb KBAOPAM CYMMbL U PASHOCMU OOHOYIEHO8,

®  pPACKIaovbl8amb HA MHOMCUMENU KBAOPAMHbIUL MpexuieH,

®  GLINOAHAMb NPE0OPA30BAHUL BLIPAICEHUL, COOEPAHCAWUX CMENEeHU C
YenviMu OmpuyamenbHblMU NOKA3amensiMu, nepexooums Om 3anucu 6 6uoe
cmenenu ¢ YeavlmM OmpuyamenbHbiM noKazamenem K 3anucu 8 guoe opoou;

®  GLINOIHAMb NpPeobpazosanus OPOOHO-PAYUOHANILHLIX — BbIPANCEHUIL:
cokpawjenue Opobell, npugedenue anreedpauveckux opobei K  oOwemy
SHAMEHamenlo, CloJceHue, YMHOJICeHUe, OelleHue aleebpaudeckux o0pooel,
8038e0eHUe aneedpauyeckoll Opoou 6 HAMYPAIbHYIO U YENyio OMPUYAMeNbHYIO
cmenenb;

®  GLINOIHAMb NPeoOPA306AHUSL BLIPANCEHUL, COOEPHCAUUX KBAOPAMHbLE
KOPHU,

®  gulOeIAMb K8AOPAM CYMMbl UIU PAZHOCMU O8YUICHA 8 BbIPANCCHUIX,
cooeparcaujux Keaopamuvlie KOpHu,

®  GLINOIHAMb NPEoOPA30BAHUS BLIPANCEHULL, COOEPAHCAUSUX MOOYTb.
B noBceHeBHOM KM3HU M NIPU U3yYE€HHHU JPYTHUX NMPeIMETOB:

®  GLINOAHAMb NPeodPA308aHUsL U OCUCMBUL C YUCIAMU, 3ANUCAHHLIMU 8
CMAaHOAPMHOM 8UOe;

®  GLINOIHAMb NPE0OPA30BAHUS ANICEOPAULECKUX BbIPANCEHUL NPU PeUleHUU
3a0a4 Opyeux yueOHvIX npeomMemos.
YpaBHeHMs U HEPABEHCTBA

o Onepuposamv  NOHAMUAMU.  YPAGHEHUE,  HEPABEHCMEO,  KOPEHb
VPasHeHus, peuleHue HepaseHCcmed, PABHOCUNbHbIE — YPAGHeHUs,  001acmb
onpeoeneHus ypasHenus (Hepagencmaa, CUcCmemsl YpagHeHull Uil HepageHcma);

® pewams JUHElHble YPAGHEeHUs U YPAGHEHUS, C8OOUMble K JUHEUHbIM C
NOMOWBIO MOAHCOECMBEHHBIX NPEOOPA308AHUL,

® pewamsv KeadpamHvle YPAGHEHUSsl U YPABHEHUs, CBOOUMble K
K8AOPAMHBbIM C NOMOWBIO MOHNCOECMBEHHBIX NPE0OPA3068aAHULL

® peuwamsv OpOOHO-TUHELHblE YPABHEHUS,

® pewamv npocmeriue UppayuoHalbubie ypasHenus euoa /f(x)=a,
JE)=a(x);

® pewams YpasHeHus uoa x'=a :

® pewams YPAGHEHUs. CHOCOOOM DA3NONCEHUSI HA MHONCUMENU U 3AMEHbI
nepemeHHOouU,



®  UCHONB308AMb MEMOO UHMEPBANO8 Ol peueHUs yenvlx U OpoOHO-
PAYUOHATILHBIX HEPABEHCME,

® peuwamv JuUHelHble YPAGHEHUs U HePABEHCNBA C NaAPAMEeMpPaAMU;

®  peuams HeCI0JCHble K8AOPAMHbIE YPAGHEHUS C NAPAMEMPOM;

®  peuamsv HeCI0JHCHbIE CUCTEMbL TUHEUHbIX YPAGHEHULL C NaAPaAMeMmpamu;

®  peulams HeCl0JICHbIE YPAGHEHUS. 8 YeNblX YUCTAX.
B noBceHeBHOM KNU3HU M NIPH U3yYE€HHHU APYTUX MPEIMETOB:

® cocmagnamv U pewlamv JUHElHble U KeaAOpamuvle YPAGHEeHUS,
VPasHeHusl, K HUM C800uuecs, CUCeMbl TUHEUHbIX YPAGHEHULl, HEPABEHCME NpU
peuienuu 3a0ad Opy2ux y4eoOHblx npeomemos,

®  GLINOIHAMb OYEHKY NPABOON0000Us De3yIbmamos, NOAYYAeMblX Hpu
peuteHuy TUHEUHbIX U K8AOPAMHBIX YPAGHEeHUl U CUCMEM JIUHEUHbIX YPaGHeHUll U
HepaseHcme npu peueHun 3a0ay 0py2ux y4eonsix npeomemos;

® gulOUpamMb  COOMBEMCMBYIOWUE VPAGHEHUS, HEPAGCHCMBA UMU  UX
cucmemvl Ol COCMABIEHUSL MAMEMAMUYECKOU MOOenu 3A0aHHOU PeabHOU
cumyayuu Ui NPUKIAOHOU 3a0ayu;

®  yMemb UHMEPNPEemupo8amsv NOJVUEHHbIL NpU peueHuu YpagHeHus,
HepageHcmea Uil CUCmeMbl pe3yibmam 6 KOHmeKcme 3d0aHHOU PedatbHOl
cumyayuu Ui NPUKIAOHOU 3a0a4u.
DOyHKUMHA

e  Onepuposamv NOHAMUAMU. DYHKYUOHATLHAS 3A6UCUMOCTb, (DYHKYUS,
epaghux yHxkyuu, cnocodbwl 3a0anusi GYHKYuU, apeymeHm u 3HadeHue QyHKyuu,
obnacms onpeoeneHusi U MHOMNCECMBO 3HAYEHUU @OYHKYuU, Hyau @QyHKyuu,
NPOMEIHCYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCb QyHrkyuu,
YeMHOCMb/HEeUemHOCMb QYHKYUU,

o cmpoumsb epaguxu JAUHEUHOU, KEAOpamudHou @YHKYull, 00pamuou

NPONOPYUOHATLHOCIU, DYHKYUU UOA: y = a + Lb vy =~Xy=3x, y=|x
X+

® Ha npumepe K6AOPAMUYHOU (QYHKYUU, UCNOIb308AMb NPeoOpA308aHUsL
epaghuxa ynxyuu Y=1(X) ona nocmpoenus epaguxos ynkyuil y = af (kx +b)+c

® CcoCmaesnamv YpasHeHUus NPAMOU NO 3A0AHHBIM YCILOBUSIM. NPOX0OAell
yepe3 08e MOUKU ¢ 3A0AHHBIMU KOOPOUHAMAMU, NPOX00suell yepe3 OAHHYI0 MOUKY
U NapaiiebHol OAHHOU NPAMOLL,

® uccredosams QYHKYUIO NO ee 2paguxy;

®  HaxoOumov MHOIHCECMBO 3HaueHull, HYU, NPOMEdHCYMKU
3HAKONOCMOAHCMBA, MOHOMOHHOCIU K8AOPAMUYHOU DYHKYUU,

® onepuposamv NOHAMUAMU: NOCIe008AMENLHOCHb, aApUPDMEemuUYecKasl
npozpeccusi, 2e0MempuyecKas npoepeccusl;



® pewams 3404l HA APUPMEMUYECKYIO U 2EOMEMPUYECKYI0 NPOSPECCUIO.
B noBceiHeBHOM KU3HHU M TPH U3YUYEHHHU APYTUX NMPEIMETOB:

®  WITIOCMPUPOBATb C NOMOWDBIO 2PAPUKA PeanbHYI0 3d8UCUMOCHb UTU
npoyecc no ux XapaKxmepucmuxkam;

®  UCNONB308aMb CBOUCMBA U 2pAPUK KEAOpAmMudHOU @OYHKYuu npu
peuienuu 3a0ad U3z opyeux y4eOHulx npeomemos.
TexcToBBIC 32241

e Pewamsb npocmoie u ClLONHCHBIE 3A0AYU PASHLIX MUNOG, A MAKJiCE 3A0aUU
NOBLIUEHHOU MPYOHOCMU

®  UCNONB308AMb PA3HLIE KPAMKUE 3ANUCU KAK MOOeNU MEKCMO8 CIONCHBIX
3a0ay 011 NOCMPOEHUsL NOUCKOBOU CXeMbl U peuleHust 3a0ay,

® paszmuuamv  MoOelb  meKcma U - MoOelb  peuleHus  3a0ayl,
KOHCMPYUpo8ams K 0OHOU MOOeNU peuleHusi HeCI0MHCHOU 3a0adl pasuvie Mooeu
mekcma 3a0avu,

® 3Hamb U NpUMeHAmb 00a cnocoba noucka pewienus 3a0ad (om
mpeb0B8aHUsL K YCI08UIO U OM YCILO8USL K MPeDdOo8anuio);

®  MOOenuposams paccydcoeHusi npu NOUcCKe peuleHus 3a0ay ¢ noMoubio
epagh-cxemol,

®  gbI0enAMb IMANbl PeUleHUs 3a0a4U U COOePAHCAHUE KAAHCO020 IManda;

® yuemb 8bIOUPAMb  ONMUMANLHBIL  MEMOO peuleHus 3a0adu U
oco3Hasams blOOP Memood, paccmMampuéams pa3iuyHvle Memoobl, HAXOOUMb
PAasHvle peuletust 3a0ayu, eciu 603MONCHO,

®  aHaIU3UPOBAMb 3aMPYOHEHUs NPU PeUleHUU 3a0ay;

®  GLINONHAMb  paziuuHble NpPeobpa308anus NPeoslONCEHHOU  3a0ayl,
KOHCMPYUpo8ams HOGble 3a0ayll U3 OAHHOU, 8 MOM YuUcie 0Opammubie,

® UHmMEpNpemuposamsv  BLIYUCIUMENbHBIE — pe3yIbmamvl 8  3a0aue,
uccie008amsv NoJIyYeHHoe peuleHue 3a0ayu,

®  QHANU3UPOBAMb BCEBOZMOMNCHLIE CUMYAYUU B3AUMHO20 DPACHOLONCEHUS]
08X 00bEKMo8 U UZMEHeHUe UX XAPAKMEePUCMUK NpU COBMECMHOM OBUICEHUU
(ckopocmb, 6pems, paccmosiHue) npu peuweHuu 3a0ad Ha O08UNCEHUe 08)YX
00beKmMOo8 KaK 8 00HOM, MAK U 8 NPOMUBONOIONCHBIX HANPABTIEHUSIX,

®  UCCIe008amb  BCEBOZMOJICHbIE CUMYAYUU NPU peueHuu 3a0ad Ha
o8udIcenUe no peke, paccCmMampueams pazHsvle CUCHEMbl OMcYema;

® pewams pazHOOOPA3HbLLE 3A0AYU KHA YACTNUY,

® pewamsb U 000CHOBLIBAMb CB0€  peuleHue 3a0ay  (8vl0ensamy
MAmMeMamuyecKyro OCHO8Y) HA HAXOHCOeHUe Yacmu YUcia U Yucia no e2o 4acmu
Ha OCHOB€ KOHKPEMHO20 CMbICAad OpodU;



® 0co3HABAMb U OOBACHAMbL UOSHMUYHOCMb 3A0a4 PA3HLIX MUNO8,
CBA3bIBAIOWUX MPU BEIUHUHBL (HA paOOMY, HA NOKYNKU, HA O8UNCeHUe), 8blOeIAMb
MU BETUYUHBL U OMHOUEHUSL MENCOY HUMU, NPUMEHAMb UX NPU peuleHuu 3a0ad,
KOHCMPYUpOo8ams cOOCMeEeHHbvle 3a0ay YKA3AHHbIX MUNO8,

® glademv OCHOBHBIMU MEMOOAMU peueHUus 3a0ad Ha cmecu, CHIAebl,
KOHYEeHMpayuu,

® pewams 3a0ayu HA NPOYEHMbl, 8 MOM HUCIe, CLONCHbIE NPOYEHMbL C
000CHOBAHUEM, UCNOJIL3YS PA3HbIE CNOCOObI,

® pewams jocuyecKkue 3a0aii pasHblMu Cnocooamu, 8 mom yucie, ¢ 08yms
ooKamMU u ¢ mpemst O10KamMu OAHHBIX ¢ NOMOWbIO MabaUY,

® pewams 3a0ayu NO KOMOUHAMOPUKE U Meopuu 6eposimHocmell Ha
OCHOB€E UCNOIb30BAHUSL U3YYEHHBIX MEMOO08 U 0OOCHOBLIBAMb PeuleHUe;

®  pewams HeClO0NCHbLE 3A0a4u O MAMeMaAmuyeckol cCmamucmuxe;

® 061a0emb OCHOBHLIMU MEMOOaMU peuleHuss CIONCEMHbIX 3a0ay:
apugmemuueckull, ancebpaudeckuil, nepebop BAPUAHMOS, 2eOMEMPUHECKU,
epaghuyeckuil, NPUMeHAMb UX 8 HOBbIX NO CPABHEHUIO C U3YYEHHLIMU CUMYAYUSIX.
B noBce1HeBHOM KM3HU M NIPH U3YyYE€HHHU APYTHUX NMPEIMETOB:

®  gbidenAMb NPU peuteHuu 3a0a4 XapaKkmepucmuku paccmampusaemon 8
3a0aue  cumyayuu, — OMIUYHblIE ~ OM  PealbHblX  (me,  O0m  KOMOPbIX
abcmpazuposanucy), KOHCMPYUPOBAMb HOBble CUMYAYUU ¢ YY4emom IMmux
Xapakmepucmuk, 6 YACMHOCMU, NpU peuleHuu 3a0ay Ha KOHYEeHmpayuu,
VUUMbI8AMb NIOMHOCHb 8eUeCmMBad,

® pewamsb U KOHCMPYUPOBAMb 3A0a4il HA OCHOBE DPACCMOMPEHUS
PeanbHbIX Ccumyayutl, 8 KOMOPbIX He Mmpedyemcss MOYHbBIL BbIUUCTUMETbHBILL
pe3yniomam,

® pewamsb 3a0auu HA OBUNCEHUE NO peKe, PACCMampuids pasHble
cucmembl omcuema.
CraTrucTHKa M TEOpHUS BEPOATHOCTEM

o  Onepuposamv noHAMUAMU. CMOLOYaAmMble U KpYy208ble OUdAcPaAMMbL,
mabauyvl OAHHBIX, CcpeoHee apughmemuyeckoe, Meouama, Hauboavee U
HaumeHbulee 3HAYeHUs 8blOOPKU, pA3ZMax 6blOOPKU, OUCNEPCUs U CMAHOAPMHOe
OMKIOHeHUe, CAYHAHAS USMEHYUBOCTD,

® uzslekamv  UHpoOpMayulo, NPeoCMmAsleHHyro 6  mabauyax, Ha
ouazpammax, epaguxax,

® cocmasiams MabaUYbl, CMPOUMb OUASPAMMbBL U 2paduKu HA OCHO8e
OAHHbIX,

® onepupogamv NOHAMUAMU: (DAKMOPUATL HUCIA, NEePEeCMAHOBKU U
couemanus, mpeyoavHuk Ilackans,



® npuMeHAmMb NPABUIO HNPOU3EEOEHUsl NPU peueHUuU KOMOUHATNOPHBIX
3q0ay;

® onepupogamv NOHAMUAMU: CAVHAUHBIL ONbIM, CAVHAUHBLL 6blOOP,
ucnelmanue, dJleMeHmMapHoe CayuanHoe cobvimue (Ucxod), Kiaccuyeckoe
onpeoenenue 8epoAmHOCMU CAYYAUHO20 COObIMUL, ONepayuu HAo0 CAYYAUHLIMU
CoOOLIMUAMU,

®  npedcmasAmsb UHGOPMAYUIo ¢ NOMOWbIO Kpy2o8 Jiliepa,

® pewamb 3a0a4u HA  GbLIYUCTEHUE BEPOAMHOCMU C NOOCYEMOM
KOIUYeCmaa apuanmos ¢ NOMOUbI0 KOMOUHAMOPUKU.
B noBceHeBHOM KN3HU M NIPU U3YyYeHHUHU APYTHUX NPeIMETOB:

® u3sIEKAMb, UHMEPNPEemuposams U npeodpazosvleams UHGOPMAYUIO,
npeoCcmaesieHuylo 6 maoauyax, Ha Ouazpammax, epaQuxax, ompaxnxcaouiyio
CBOUCMBA U XAPAKMEPUCMUKU PEATIbHbIX NPOYECCO8 U S6IeHULL,

® onpeodenamsv  cmamucmudecKue — Xapakmepucmuku — eblOOpOK — No
maoauyam, ouazpamMmam, epaguxkam, 8bINOJIHAMb CPABHEHUE 8 3A8UCUMOCINU OM
yenu peueHus 3a0avu;

®  OYeHUBAMb 8ePOAMHOCHb PEAIbHBIX COOLIMULL U S81EeHUI.
I'eomeTpuyeckue purypsl

e  Onepuposamb NOHAMUAMU 2EOMEMPULECKUX Puyp;

® u3BIEKAMb, UHMEPNPEemMuposams U npeoopasosvléams UHDOpMayuo o
2eomempudeckux ueypax, npeocmasieHHyI0 Ha Yepmedtcax,

®  npuMeHAmb 2eomempuieckue Qaxkmol 0l peulenus 3a0a4, 8 MoM yucie,
npeononazaroujux HeCKOJIbKO Waco8 peuleHusl,;

® opmynuposams 8 NPOCMENUUUX CIYHAAX CBOUCMBA U NPUSHAKU DUYD;

®  00KA3bI8AMb 2EOMEMPUUECKUE YIMBEPHCOCHUSL,

® gnademo CMAaHOapmHuou Kiaccughuxayuei NJIOCKUX duzyp
(Mpey2onbHUKO8 U YemblPexy20bHUKOB).
B noBce1HeBHOM KNU3HU M NIPH U3YYE€HHH APYTUX NMPeIMETOB:

®  UCHONB308aMb CEOUCMBA 2eOMEMPUUEcKUX uayp O0nsa peuweHus 3a0ay
NPAKMU4eCKo20 Xapakmepa u 3a0ay U3 CMeNCHbIX OUCYUNTIUH.
OTHOMIEHUA

o Onepuposamv NOHAMUAMU: pa8eHcmeo quayp, paeuvie @uaypebi,
PABEHCMB0O  MPEY2OIbHUKOS, NAPALIEbHOCb  NPAMBIX, NEPNeHOUK)IAPHOCb
NPAMBIX, Yllbl MeHCOy NPAMbIMU, NEPNEHOUKYIAD, HAKIOHHASA, NPOeKyus, nooodue
Gueyp, nooobHvie hucypol, N0OOOOHBIE MPEY2OIbHUKU,

® npumenamo meopemy Daneca u meopemy 0 HNPONOPYUOHANLHBIX
ompe3Kax npu peuleHuu 3a0ay;



®  Xapakmepuzo8amsv 63AUMHOE DACNOJIONCEHUE NPAMOU U OKPYIHCHOCMU,
08YX OKDYHCHOCMELL.
B noBceHeBHOM KM3HU M NIPU U3yYeHHHU APYTHUX NMPeIMETOB:

®  UCNONBL308aAMb OMHOUIeHUsl OJisl peuleHus 3a0ay, GO3HUKAIOWUX 8
PeanbHOU HCUSHU.
N3mepeHusi U BbIYUCIEHUSA

o Onepuposamev npeocmasieHusmMu o ONUHe, NIOWAoU, oOveme Kak
senuuunamu. Ipumenamo meopemy llughazopa, popmynvl niowaou, obvema npu
peuieHuy MHO20UIa208bIX 3A0al, 8 KOMOPLIX He 8ce OaHHble NPe0CmAaseHbl I8HO, d
mpeoyom GblYUCIeHUl, onepuposams 06o/iee WUPOKUM KOIUYECMBOM OpMYI
ONUHbL, naowaou, obvema, GbIYUCIAMb XAPAKMEPUCIUKU KOMOUHayut gueyp
(OKpysrcHOCMEU U MHO20V20IbHUKOB) 8bIUUCISAMb PACCMOAHUSL MeHCOY hucypamu,
NPUMEHSAMb Mpu2oHoMempuieckue Qopmynvl 01 GbIYUCIEHUL 8 00Jlee CLONCHLIX
cay4asx, — NpoGoOUmMb  BbIYUCIEHUSI  HA ~ OCHO8e  PABHOBEIUKOCMU U
PABHOCOCMABIEHHOCTU,

®  1POBOOUMb NPOCMbIE BLIYUCICHUS HA 00BEMHBIX MENax,

® ¢opmyruposams 3a0ayu HA 8bIYUCIEHUE ONUH, NIOWAOEU U 00beMO8 U
peuiams ux.
B noBceHeBHOM KNU3HU M NIPH U3yYE€HHH APYTUX NMPeIMETOB:

®  1POBOOUMb BLIYUCTIEHUS] HA MECIMHOCU,

® npumMeHAmMb QOpMYAbI NPU  BLIYUCTEHUAX 68 CMENCHLIX YueOHbIX
npeomemax, 8 OKpycaroujeil 0etucmaumenbHoCu.
I'eomeTpuyeckue mocTpoeHust

e 300pacxcamv  2ceomempuueckue  @Queypbl HO  MEKCMOBOMY U
CUMBOTILHOMY ONUCAHUTIO,

® CB0O0OHO ONepupoB8amsd 4epmedHCHbIMU UHCIPYMEHMAMU 8 HECLONHCHBIX
CYYasIXx,

®  GLINOIHAMb NOCMPOEHUS. MPEY20TLHUKOS, HNPUMEHAMb OMOebHble
MemooObl NOCMPOCHUU YUPKYyIeM U JUHEUKOU U HNpo8ooums Hnpocmeuuiue
UCCNIe008AHUSL YUCA peUeHUl,

® u300pasicamv munogvle NIOCKUe Quaypvl U 06veMHbLIEe Mead ¢ NOMOUbIO
NPOCMeENUUUX KOMNbIOMEPHBIX UHCMPYMEHNOS.
B noBce1HeBHOM KM3HH M TIPH U3yYe€HUH APYTHX NMPeAMETOB:

®  GBLINONIHAMb NpOCMeluUe NOCMPOEHUsL HA MEeCMHOCMU, HeobXooumble 8
DeanbHOU HCUSHU

®  OyeHuBamv pazmepsl PeanrbHblX 00BLEKMO8 OKPYAHCAIOUec0 Mupa.
IIpeoOpa3zoBanus



o Onepuposamv noHAMuUeM OBUNCEHUS U NpPeodPaA306aHusi noooobus,
61a0emy npuemamu NOCMPOoeHus @ueyp ¢ UCHOIb308AHUEM OBUNCEHUU U
npeobpa3zosanuil n000OUs, NPUMEHAMb NOJIYYEHHbLE 3HAHUS U ONbIIM NOCMPOEHUL
8 CMECHBIX NPEOMEMax U 8 peaibHblX CUMYAYUsIX OKPYHCAIowe20 Mupa,

® cmpoumsv ¢ueypy, NOOOOHYIO OGHHOU, NOJBL30BAMbCA CEOUCMEAMU
n0006Us 0151 060CHOBAHUS CBOUCE PUIYp;

®  NpUMEHAMb CBOUCMBA OBUMNCEHUL Ol Npo8edeHUs NpoCcmeuux
000CHOBaHULL C8OLICME ueyp.

B noBceHeBHOM KMU3HU M NIPH U3YYE€HUH APYTUX MPeAMETOB:

® NPUMEHAMb CBOUCMBA OBUJCEHUU U NPUMEHAMb noodobue O
NOCMPOEHUU U BbIYUCTICHUL.

BeKTOpbI M KOOPAMHATHI HA MJIOCKOCTH

o Onepuposamv NOHAMUAMU GEKMOp, CYMMA, PA3ZHOCHb BeKMOPO8,
npouszgedeHue 6eKmopa Ha HUCIO, Y20l MedxdcOy BeKmOpamu, CKAIAPHOe
npoussedeHue eKmopos, KOOPOUHAmMvl Ha NJI0CKOCMU, KOOPOUHAMbL 6eKMOPA;

®  GHINONHAMb OelcmBUs HAO BeKmopamu (Crodcenue, 6blyUMAHUeE,
VMHOJICeHUe HA YUCIO), BbIYUCIAMb CKAIAPHOE NpoussedeHue, onpeoeisims 8
NPOCMEUUUX CILYUASX Y20l MENCOY 8EKMOPAMU, 8bINOJIHAMb PA3IOHNCEHUE BEKMOPA
Ha cocmasnsaoujue, NpuMeHsms NOJYYeHHble 3HAHUA 6 (Pu3uKe, NONTb308AMbCA
Gdopmynon  @vluUCAEHUs  PACCMOAHUSA  MeHCOy MOYKAMU NO  U3BECHIHbLIM
KOOpOUHAMAM, UCNOIb308aNb YPABHEHUs (ueyp 015 peuleHust 3a0au,

®  NPUMEHAMb BeKMOPbl U KOOPOUHAMbL OJisl PeUleHUs 2eoMempuiecKux
3a0a4 HAa 8bIUUCIEHUE OJIUH, V2IIO08.

B noBce1HeBHOM KM3HU M NIPH U3YyYE€HHHU APYTHX NMPEIMETOB:

®  UCNONB308AMb NOHAMUSA BEKMOPO8 U KOOPOUHAM OJis peuleHust 3a0ad no
Quzuke, ceocpaguu u Opyeum yueoHviM npeomeman.

Hcropusi MaTeMaTUKH

o  Xapaxmepuzoeamsv 6KIAO BbIOAOWUXCA MAMEMAMUKO8 8 pa3eumue
MaAmemMamuxy U UHbLX HAYYHbIX obaacmet,

®  NOHUMAMb PO Mamemamuxu 6 pazsumuu Poccuu.

MeToabl MaTEMATHKH

o Ucnonv3ys  u3yyeHuvie  Memoovl, NPOBOOUMb  OOKA3AMENbCMEO,
BLINOJIHAMb ONPOBEPIHCEHUE,

® gblOUpamb uU3yueHHble MemoOobl U UX KOMOUHAyuu Ois peuleHusl
MamemMamuyecKux 3a0a4,

®  UCNONBL308aMD mMamemamuyeckue 3HAHUSL oA onucauus
3AKOHOMEpHOCmell 6 OKpydcaroulel O0elucmeumenrbHoOCmu U NPoU38e0eHUsIX
ucxkyccmea,



® npuMeHAmb npocmeuuiue NpocpPamMMHblE CPEeOCmea U INEKMPOHHO-
KOMMYHUKAYUOHHBLE CUCTNEMbL NPU PEUUeHUU MATNEeMAMUYECKUX 3a0ay.
BbINYCKHUK MOJYYUT BO3MOKHOCTH HAyyMTbesi B /-9 Kjaccax s
YCHELIHOTI0 NMPOI0JIsKeHHsl 00pa30BaHus HA YIJIy0JJeHHOM YPOBHe
DJieMeHThI TEOPUH MHOKECTB H MATEeMaTH4YeCKOM JIOTUKHU

e (CBO0OOIHO ONEPUPOBATH® IOHATUSAMH: MHOXECTBO, XaPAKTEPHCTUKH
MHOYECTBA, JIEMEHT MHOXECTBA, IIyCTOE, KOHEYHOE M OECKOHEYHOE MHOXKECTBO,
HOJJMHOXECTBO, MPUHAJIECKHOCTh, BKJIIOYCHHE, PABEHCTBO MHOXKECTB, CIOCOOBI
3aJlaHie MHOYKECTBA;

® 33/1aBaTh MHOXKECTBA Pa3HBIMU CIIOCOOAMH;

® MPOBEPATH BHITIOJHEHHUE XapaKTEPUCTHUECKOTO CBOMCTBA MHOXKECTBA;

e CBOOOJHO ONEPUPOBATHh MOHATHSAMH: BBICKa3blBaHHE, UCTHHHOCTb H
JOXXKHOCTb BBICKAa3bIBaHMSI, CIIOKHBIE W TMPOCTHIE BBICKA3bIBAHMS, OTPHIIAHUE
BBICKA3bIBAaHUI; HMCTUHHOCTb U JIO)KHOCTh YTBEPXKICHHS W €ro OTpPUIIAHU,
omepalii HaJ BBICKA3bIBAHUSAMU: W, WIH, HE; YCIOBHBIE BBICKA3bIBAHUS
(MMILTUKAITUN );

® CTPOUTHb BBICKA3bIBaHWS C HCIOJB30BAHUEM 3aKOHOB  aireOpsl
BBICKa3bIBaHUM.

B noBceiHeBHOM KU3HHU M TP U3YUYEHHHU APYTUX NMPeEIMETOB:

® CTPOUTH PACCYKJCHHUS HA OCHOBE MCIIOIb30BAHMSI IPABUII JIOTUKU;

® CIOJIb30BaTh MHOXKECTBA, ONEpallMi C MHOXKECTBaMH, UX rpaduyeckoe
IpEeJCTaBICHUE ISl ONMKCAHUSl pPealibHbIX IMPOLIECCOB U SBJICHHUH, NMPU pElIeHUU
3a7a4 JPYTUX y4eOHBIX MTPEIMETOB.

Yucia

e (CB00OAHO omepupOBaTH MOHATHIMH: HATYpaTbHOE YHUCIO, MHOXKECTBO
HATYpaJIbHbIX YHCEN, 1IeJI0€ YHMCI0, MHOXECTBO LIENbIX YHUCeN, OOBIKHOBEHHAas
IpoOb, necsATUUHAs ApoOb, CMEIIAHHOE YKCIIO0, PALIMOHAIIBHOE YMCIIO0, MHOXKECTBO
palMoOHaNbHBIX  YMCEN, HPPALMOHAIBHOE 4YHUCIO, KOPEHb CTENEeHH N,
JEHCTBUTENILHOE YHUCIIO, MHOXXECTBO JCHCTBUTEIBHBIX UHCEN, T€OMETpUUYECcKas
WHTEPIIPETAINS HATypaTbHBIX, EIbIX, PAIIMOHATBHBIX, JCHCTBUTEIHHBIX YHCEN,

® TMOHUMATh H OOBIACHATH PA3HUIy MEXKAY TMO3WUIMOHHON W
HEMO3UIIMOHHOM CHCTEMaMU 3alluCH YKCe,

® [EPEBOJUTH YMCJIA U3 OJHON CUCTEMBI 3alUCH (CHUCTEMBI CUMCIICHMS) B
APYTYIO,

® 311ech U Janee — 3HATh ONpeelIeHUe IOHATHUS, 3HATh U yMETh JOKa3hIBaTh CBOIMCTBA (IPU3HAKH, €CIIH OHM €CTh)
MOHATHS, XapaKTePU30BATh CBSA3U C APYTUMH MOHATUSIMH, TPEACTABIISS OJTHO MOHATHE KaK YacTh IEIOCTHOTO
KOMILIEKCA, UCIIOJIb30BaTh MMOHATHE H €r0 CBOIMCTBA IIPU IPOBEICHIH PACCYKICHUH, JOKA3aTEILCTB, PCIICHUN
3a1ad4.



® JJOKa3bIBaTh M MCMOJb30BATh MPU3HAKU JAEIUMOCTH Ha 2,4, 8, 5, 3, 6, 9,
10, 11 cyMMBI U TPOU3BECHUS YUCEI MPU BHINOJHEHUN BBIYUCICHUN U PEIICHUN
3ajiay;

® BBINOJHATH OKPYTJCHUE PAIMOHAIBHBIX M HPPAIMOHAIBHBIX YHUCEN C
3aJIJaHHOM TOYHOCTBIO;

® CpaBHUBATH JCHCTBUTEIbHBIEC YMCIIA PA3HBIMU CIIOCOOAMY;

® VYNOPSAOYMBATH 4YHCJIA, 3allUCaHHbIE B BHUAEC OOBIKHOBEHHOW U
JNECATUYHOW NpoOU, YWCiIa, 3alMUCaHHBIC C HMCIOJb30BaHHEM apH(PMETHICCKOTO
KBaJpaTHOTO KOPHs, KOPHEW CTENEHU OOJIbIIIE 2;

o naxoauth HOJl u HOK uuncen pa3HsiMu crioco0aMu U UCIOJIB30BATh UX
IIpU pElICHUN 3a]1a4;

® BBINOJHATH BBIUUCICHUS U MPEOoOpPa30BaHUS BBIPAKECHUM, COJEpIKAIIUX
JEHCTBUTEIHHBIC YMCTIa, B TOM YUCJIE KOPHU HATYypabHBIX CTCIICHEH.
B noBce1HeBHOM KM3HU M NIPH U3yYE€HHHU APYTHUX NMPEAMETOB:

® BBHINOJNHATH W OOBACHATH PE3yJdbTaThl CPAaBHEHHUS  PE3yJbTAaTOB
BBIYHCIICHUN TPU PEIICHUM MPAKTUYECKUX 3a7a4, B TOM YHUCJIE MPUOTUKEHHBIX
BBIYUCJICHU, UCTIONB3YS pa3HbIe CIOCOObI CPAaBHEHU;

® 3aMHCHIBaTh, CPAaBHUBATh, OKPYIJIATH YHCIIOBBIE JaHHBIE peaTbHBIX
BEJIMYMH C UCTIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPEHUS;

® COCTaBJISITH U OICHUBATh Pa3HBIMHU CIOCOOAMHU YHCIIOBBIC BBIPAKCHUS
MIPY PEIICHUH PAKTUYECKUX 3a71a4 U 3a/1a4 U3 JIPYTUX YUEOHBIX MPEIMETOB.
ToxaecTBeHHBIE IPE0OPaA30OBAHMS

e (CB0oOOMHO oOmEpUPOBaATh TOHATHSIMHU CTCTICHH C IEJIBIM H JIPOOHBIM
MoKa3aTeseM;

® BBINOJHATH JOKA3aTEILCTBO CBOMCTB CTEMEHU C LEIBIMU U JPOOHBIMU
MOKa3aTeIISIMH,

® ONepUpOBaTh MOHATHUSIMH «OTHOUJICH», «MHOTOYJICH», «MHOTOYICH C
OJTHOM  TEepEeMEHHOI», «MHOTOYJIEH C  HECKOJIbKMMU  TEPEMEHHBIMUY,
KOd(QPUIIMEHTH MHOTOWIEHA, «CTaHJApTHAs 3aluch MHOTOYJICHA», CTEMeHb
OJIHOWICHA U MHOTOWJICHA;

e CBOOOTHO BIAJETh MpPUEMaMH TMpPeoOpa3oBaHUS IEIBIX WU APOOHO-
palMoOHANTBHBIX BBIPAKECHUM;

® BBHINOJHATH Pa3jOKCHHE MHOTOYWICHOB Ha MHOXHUTCIH Pa3HBIMHU
crioco0amu, ¢ UCTIOIB30BaHIEM KOMOWHAIIMI Pa3IMYHBIX TPHUEMOB;

® HCIOJIb30BaTh TeopeMy Buera m teopemy, oOpartHyto Teopeme Buera,
JUTSL TIONCKA KOPHEHW KBAIpaTHOTO TPEXUeHa W NI PEIICHUS 3a1ad, B TOM YHCIIE
3a/1a4 ¢ MapaMeTpaM Ha OCHOBE KBaJPaTHOTO TPEXUJICHa;

®  BBIIIOJHATH ACJICHUC MHOI'OYJICHA HA MHOI'OYJICH C OCTaTKOM,



® JIOKa3bIBaTh CBOMCTBA KBAJAPAaTHBIX KOPHEW U KOPHEHN CTEIEHHU N;

® BBINOJHATH NPeoOpa30BaHUS BBIPAKEHUH, COJIEP)KALIUX KBaJpATHBIE
KOPHH, KOPHHU CTEIIEHH N;

e CBOOOJHO ONEPUPOBATH MMOHATUSMU «TOXKIAECTBO», «TOXKAECTBO Ha
MHOJKECTBE», «TOXKAECTBEHHOE NPe0Opa30BaHUEY;

e BBINOJHATH pa3INYHbIE NPeoOpa30BaHUS BBIPAKEHUH, COAEpIKAILUX

MOI[YJII/I.(JF)‘ =«

B noBceqHeBHOM KU3HH M NIPH U3YYECHUH APYTHX NMPeAMETOB:

®  BBINOJHATH NPEOOPA30BAHUS U IEUCTBUS C OYKBEHHBIMU BBIPAXKEHUSMH,
YHCIIOBbIE KOA(P(UIIMEHTHI KOTOPBIX 3aIIUCaHbl B CTAHIaPTHOM BUJIE;

® BBINOJHATH IPEOOPa30BaHUs PALIMOHAIBHBIX BBIPAKEHUH MPU PELICHUU
3aJlay IPyTrux y4eOHbIX IPEIMETOB;

® BBINOJHATH MPOBEPKY MPaBIONON00MS (UIUUECKUX U XUMHUYECKHX
(dhopMyJl Ha OCHOBE CpaBHEHHUS Pa3MEPHOCTEN U BaJICHTHOCTEH.

YpaBHeHUS U HEPABEHCTBA

e (CB0oOOAHO omepupoBaTb NOHATHUSMHU: YpaBHEHHE, HEPABEHCTBO,
PaBHOCWJIbHBIE YPaBHEHUS M HEPABEHCTBA, YPABHEHHUE, SIBISIOLIEECS CIIEICTBUEM
JIPYroro ypaBHEHUS, YpaBHEHUS, PAaBHOCWJIbHbIE HAa MHOKECTBE, PABHOCHJIbHbBIC
npeoOpa3zoBaHusl YpaBHEHUMH;

e pelarb pa3Hble BUJBI YPAaBHEHUN W HEPABEHCTB M UX CUCTEM, B TOM
yucie HEKOTOpble ypaBHeHUss 3 u 4 creneHed, ApoOHO-palMOHAJIbHBIE U
UPPALMOHAJIBHBIE,

e 3HaTh TeopemMy Buera s ypaBHEHHI CTENEHHU BBILLIE BTOPO;

® [IOHMMaThb CMBICI TEOPEM O PABHOCWIBHBIX W HEPABHOCUIBHBIX
npeoOpa3oBaHUsAX YPABHEHUM U YMETh UX JIOKA3bIBATh;

e BJAJACTh Pa3HBIMU METOJAMM DPEIICHMS YpPaBHEHWMN, HEPABEHCTB M HX
CUCTEM, YMETh BHIOMPATh METO]I PEIICHHS U 0OOCHOBBIBATH CBOM BHIOOD;

® JCIOJIb30BaTh METOJ HMHTEPBAJIOB JJIs PEIICHHS HEPABEHCTB, B TOM
yyuciie JApoOHO-pallMOHAJIbHBIX M BKIIOYAIOUMX B ce0d UppaluoHaIbHbIC
BBIPAKEHHS;

e pemarh anredpanvyeckue ypaBHEHHS M HEPABEHCTBA M UX CUCTEMBI C
napameTpaMH alredpanyeckuM U rpau4ecKuM MEeTOAaMHu;

® BJAJETh PAa3HBIMU METOAAMHU J1I0KA3aTEIbCTBA HEPABEHCTB;

® pelaTh ypaBHEHUS B LENBIX YHACIAX;

® u300pakaTb MHOXECTBA Ha IUUIOCKOCTH, 3a/laBa€éMble YpaBHEHUSIMH,
HEPaBEHCTBAMM U UX CUCTEMaMHU.

B noBceqHeBHOM KM3HU M NIPH U3YyYE€HHUHU APYTHUX NPeEIMETOB:



® COCTaBJIITh W pEIIaThb YypPaBHEHHUS, HEPABEHCTBA, MX CHCTEMBbI MPHU
pelIeHUN 3a1a4 IPYruX Y4eOHbIX MPEIMETOB;

® BBINOJHATH OILEHKY MPaBIONO00Us pPe3yJbTaTOB, MOJIy4YaeMbIX IPHU
pEUIEHNN PAa3JIUYHBIX YPaBHEHUN, HEPABEHCTB U MX CHUCTEM IIPU PELICHUM 3a/1ad
JIPYTUX y4eOHBIX IPEAMETOB;

® COCTaBJISITH M peliaTh YPaBHEHHsS M HEPABEHCTBA C MapameTpaMu IMpuU
pelIeHUN 3a1a4 IPYTruX Y4YeOHbIX MPEIMETOB;

® COCTaBJISITh YpAaBHEHUE, HEPABEHCTBO WJIM UX CHUCTEMY, OMHUCHIBAIOIIUE
peaIbHYI0 CUTYallMIO WK MPUKIAIHYIO 3a/1ady, UHTEPIPETUPOBATH MOJTYUYEHHbIC
pe3ynbTaThl.
DOyHKUIMHA

e (CBOOOMHO OIEPUPOBATH MOHATUSMU: 3aBUCUMOCTb, (YHKIIMOHAIbHAsS
3aBUCUMOCTh, 3aBUCHMMas M HE3aBUCHUMas TMepeMeHHbIe, (YHKIUS, CIOCOObI
3aaHusl (YHKIIMU, apryMEHT W 3HadeHue (QYHKIMU, 00JacTh OMNpeNesieHUs U
MHOYKECTBO 3HaUCHUS (DYHKIIUU, HYJIU PYHKIIMH, TPOMEKYTKH 3HAKOMOCTOSHCTBA,
MOHOTOHHOCTh ~ (YHKIIMM,  HAuOOJbIlee W  HaUMEHbIIEe  3HAYCHUS,
YETHOCTH/HEUETHOCTh (YHKIIMH, MEPUOJAUYHOCTh (YHKIMH, Tpaduk (QYyHKIUH,
BEpPTHUKAJIbHAS, TOPU30HTAIbHAS, HAKIIOHHAS! aCUMITTOTHI; TpaduK 3aBUCUMOCTH, HE
SBJISIOIICHCS (DYHKITUEH,

e cTpouTh rpaduku GYHKUWAA: JTHHEWHOW, KBagpaTHYHOH, ApOOHO-
JIMHENHOM, CTENIEHHON MPH PA3HBIX 3HAYCHUAX II0Ka3aTeNIsl CTEIEHH, y = |x|;

® JCIONIBL30BATh INpeoOpa3oBaHms Tpaduka (QYHKIUH y— f(x) JUIA
IIOCTPOEHUS TPaQUKOB QYHKIUH y = af (kx +b)+c

® aHAIM3UPOBATh CBOWCTBA (PYHKUMH M BUJA rpaduka B 3aBUCUMOCTH OT
IapaMeTpoB;

e CBOOOJHO OIEpUPOBATh HNOHATHSAMU: NOCJIEOBATENBHOCTb,
OrpaHUYEHHAasl MOCJIEOBATEIbHOCTh, MOHOTOHHO BO3pacTaromias (yObIBarolas)
NIOCJIE0BATENBHOCTD, npenen IIOCJIE0BATENBHOCTH, apupmeTnyeckas
Iporpeccusi, TE€OMETpUYECKass MpPOrpeccusi, XapaKTepUCTHUECKOE CBOMCTBO
apupMeTHYecKoil (reOMEeTpUUIECKON) IPOrPECCHH;

® CIOJIB30BaTh METOJ MaTEMaTHUECKON MHIYKIIMU 7S BhIBOAa (popmy,
J0Ka3aTeJIbCTBA PABEHCTB M HEPABEHCTB, PEIICHUS 3aa4 Ha I€JIMMOCTb;

® JCCIIEIOBATh MTOCIIEI0BATEILHOCTH, 3a/IaHHBIE PEKYPPEHTHO;

e pemarh KOMOMHUPOBAHHBIE 337aud Ha  apu(METHUECKYl0 U
reOMETPUYECKYIO IIPOTPECCHUM.

B noBceqHeBHOM KU3HH M NIPH U3YYECHUH APYIHX MPeEAMETOB:



® KOHCTPYHpPOBaTb W  HCCIEAOBAaTh (YHKIUMH, COOTBETCTBYIOIIHE
peaIbHBIM MPOIIECCAM U SBJICHUSIM, HHTEPIPETUPOBATD MOJyUYEHHBIE PE3YJIbTAThI B
COOTBETCTBHUHM CO CHELU(PUKON UCCIIETyEMOrO MpoLecca UIN SIBJICHMUS,

® CNOJNB30BaTh TIpaUKH 3aBUCHUMOCTEH ISl MCCIENOBAHUS pEaTbHBIX
MIPOLIECCOB U ABJICHU;

e KOHCTPYHMPOBaTh U MCCIEA0BAaTh (DYHKLIUHU IPU PELICHUU 3a/1ad APYTux
y4€OHBIX  MpPEIMETOB, HUHTEPIPETHPOBATh  IOJYyYEHHBIE  pE3yibTaThl B
COOTBETCTBHUH CO CHEIU(PHUKON yIeOHOTO MpeAMETA.

CraTucTuka M TeOpusi BeposiITHOCTEM

e (CB0oOOAHO omepupoBaTh MOHATUSAMHU: CTOJNOYATHIE U  KPYTOBBIC
JyarpamMmbl, TaOJIMLbI JaHHBIX, CpeAHee apu(MeTnyecKoe, MelnaHa, HaubobIlee
Y HauMEHbIllee 3HaYCHUs] BBIOOPKH, pa3Max BBIOOPKH, AUCIEPCUS U CTaHIAPTHOE
OTKJIOHEHHE, ClIy4ailHasi U3MEHUYHUBOCTD;

e BbpIOMpaTh Haubosee ymOOHBIM crnoco0 MpeAcTaBiIeHUS HHPOpPMALUH,
aJICKBaTHBIM €€ CBOMCTBAM U IICJISIM aHaJIn3a;

® BBIYUCJIATH YUCIIOBBIE XapaKTEPUCTUKHU BBIOOPKH;

e CBOOOJIHO ONEpPUPOBAThH MOHATHUAMU: (PaKTOpHANl YMCia, MEPECTAaHOBKH,
COUETaHUsA U pa3MelleHus, TpeyrojJbHuK Ilackans;

e CBOOOJHO ONEPUPOBATH MOHATUSMHU: CIYYaWHBIA OIBIT, CIy4YalHBIN
BbIOOD, HCIIBITAHUE, 3JIEMEHTApHOE ClIy4yailHOe cOObITHE (MCXO0.), KIACCHUECKOe
OTpe/IeNICHNE BEPOSTHOCTU CIIYy4alHOro COOBITHSI, ONEpaluy Haj ClydalHbIMU
COOBITHSIMU, OCHOBHBIE KOMOMHATOPHBIE (POPMYIIBI;

e CBOOOJHO ONEPUPOBATH MOHATUSIMU: CIYYaWHBIA OIBIT, CIy4YalHbIN
BBIOOp, MCIBITAHUE, DJIEMEHTapHOE CIydailHOe COObITHE (MCXOJ), KJIACCHYECKOe
OTpe/IeNICHNE BEPOSTHOCTU CIIYy4alHOro COOBITHSI, ONEpaluy Haj ClydalHbIMH
COOBITHSIMU, OCHOBHBIE KOMOMHATOPHBIE (POPMYIIBI;

® 3HATh PUMEPHI CIyYallHBIX BEJIMYMH, U BBIYMCIATH UX CTATUCTUYECKHE
XapaKTEPUCTHUKHU;

®  HCIOJB30BaTh bopmyb KOMOMHATOPUKHU npu peleHnn
KOMOHMHATOPHBIX 3aJ1a4;

e pemarh 3374a4d Ha BBIYHCIECHUE BEPOSATHOCTH B TOM 4YHUCIE C
UCIIOJIb30BaHuEM (popMyII.

B noBceHeBHOM KM3HU M NIPU U3yYeHHHU APYTHX MPeIMETOB:

® [PEICTaBIATh HMHPOPMALMIO O pEalbHBIX NpOLEccax M SBICHUAX
criocoOoM, aJIeKBaTHBIM €€ CBOMCTBAM M LI UCCIIEIOBaHUS;

® aHAIM3UPOBaTh M CPAaBHUBATh CTAaTUCTUYECKUE XAPAKTEPUCTHKHU
BBIOOPOK, TOJYYEHHBIX B MPOLECCE PEIICHUS MPUKIATHON 3a4aud, U3YYEHUS
peabHOrO SIBJICHUS, PEIIEHUS 3a/1a4l U3 JIPYTUX Y4eOHbIX MPEIMETOB;



® OIEHUBATh BEPOSATHOCTb PEAIbHBIX COOBITHI W SIBICHUH B pa3IUYHBIX
CUTYaIIHsIX.
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e PemaTh NpOCThIE M CIOXHBIE 33/Ja4d, a TAKXKE 3aJa4d IMOBBIILICHHON
TPYJHOCTH U BBIJIETATh UX MATEMAaTHUYECKYIO0 OCHOBY;

® pacro3HaBaTh Pa3HbIC BUABI U TUIIBI 33/1a4;

® JCIOJIb30BaTh pa3HbIe KPATKHUE 3aMKMCH KaK MOJEIU TEKCTOB CIIOKHBIX
3a/lad M 3a/1a4 IMOBBIIIEHHOW CII0)KHOCTU [JISl MTOCTPOEHUSI MOMCKOBOW CXEMBI U
pelieHus 3ajad, BbBIOMpaTh ONTUMAJBHYIO [UJIsi paccMaTpuBaeMold B 3ajade
CUTYallMM MOJIEJIb TEKCTA 3a]1a4H;

® pa3nIMyYaTh MOJEINb TEKCTA U MOJEIb PEIICHUS 3aJa4l, KOHCTPYHPOBAaTh
K OJHOWM MOJEJIM PELICHUS CIIOXKHBIX 33]1a4 pa3Hble MOJEJIM TEKCTa 3aa4H;

e 3HAaThb W MPUMEHATH TPU CHOcCOOa TMOMCKa pemeHus 3anad  (oT
TpeOOBaHUSI K YCJIOBUIO U OT YCJIOBHS K TPEOOBAaHUIO, KOMOMHUPOBAHHBIN);

® MOJEIUPOBAaTh PACCYKJEHHUS IIPU IOMCKE PEIICHMS 3a1a4 C ITOMOIIBIO
rpad-cxemsl;

®  BBIICIATH dTaAIlbl PEUICHUS 33]1a4U U COJAEP/KaHUE KaXI0Tr0 ITana;

® yYMETh BHIOMpAaTh ONTUMAJbHBIM METOJ PEHICHHS 33Ja4d U OCO3HABATh
BBIOOp METOJ]a, pacCMaTpUBaTh Pa3jIMYHbIE METOJbl, HAXOJUTh PA3HbIC PEIICHUs
3aJ1ayy, €CJIA BO3MOXKHO;

® aHAIM3UPOBATh 3aTPYIHEHUS [IPU PELICHUN 33/1a4;

® BBINOJHATH pa3lu4Hble MpeoOpa3oBaHUs MPEIIOKEHHON 3adauu,
KOHCTPYHPOBAaTh HOBBIE 33Jaud U3 JAaHHOH, B TOM YHCJIE OOpaTHBIE;

® UHTEPINPETUPOBATh  BBIYMCIUTENBHBIE  pe3yJbTaThl B 3ajaue,
UCCJIEI0BATh MOTYYEHHOE pEelICHUE 3a1a4H;

® U3MEHATh YCIOBHE 3a/1ay (KOJUYECTBEHHBbIE WJIM KAaueCTBEHHbIE
JaHHbIE), UCCIIEI0BAaTh U3MEHEHHOE TPE0OPa30BaHHOE;

® AHAIM3UPOBATh BCEBO3MOXKHBIE CHUTYallUH B3aWMHOIO PaCIOJIOKEHUS
JIBYX OOBEKTOB M M3MEHEHHE HUX XapaKTEPUCTUK IMPU COBMECTHOM JIBHXKEHHH
(CKOpPOCTh, BpeMs, pacCTOSTHUE) TIPU PEIICHUH 33]1a4 Ha JBUXKEHUE JIBYX OOBEKTOB
KaK B OJHOM, TaK ¥ B IPOTHUBOIOJIOXKHBIX HAMPABICHUSIX, KOHCTPYUPOBATh HOBBIE
CUTYallMM Ha OCHOBE U3MEHEHHUsI YCIOBH 3a7]auM MPHU ABUKEHUH TI0 PEKE;

® JCCIIEOBAaTh BCEBO3MOXHBIE CHUTyallMM IpPH pEIIEHUWU 3a4ad Ha
JBUYKEHUE T10 PEKE, pACCMATPUBATh Pa3HbIE CUCTEMBI OTCUETA;

e peliath pa3HOOOpa3HbIE 33J]a4H «HA YaCTH;

e pemarth W OOOCHOBBIBAaTH CBOE€  pEIICHHE 3a1ay  (BBLACISTH
MaTEMaTUYECKYI0 OCHOBY) Ha HAaXOXKJIEHUE YaCTH YHCIIA U YUCJIA TI0 €ro 4acTH Ha
OCHOBE KOHKPETHOT'O CMbICJa IpooH;



® OOBICHATH MIAECHTHUYHOCTH 3a/Jay Pa3HbIX THUIIOB, CBS3BIBAIOLIUX TPH
BEJMYMHBI (Ha paboTy, Ha MOKYIKH, HA JBUKEHHUE), BBIACISTH 3TU BEIUYHUHBI U
OTHOILICHHS] MEXAY HUMH, IPUMEHATh UX MPU PEIICHUU 3a]a4, KOHCTPYHPOBATh
COOCTBEHHBIE 33/1a4 YKa3aHHbBIX THUIIOB;

® BJAJAECTh OCHOBHBIMM METOJAMHU PELIEHUS 3aJad Ha CMECH, CIUIABBI,
KOHIICHTPAI[MU, HCIOJb30BaTh KX B HOBBIX CHUTYalUsX II0 OTHOIICHUIO K
U3YYEHHBIM B MpOIEcCe OOyUEHHUS;

e pemaTh 33Ja4d Ha NPOLIEHThI, B TOM YHCIJE, CIIOXHBIE MPOLEHTHI C
000CHOBaHUEM, HCTIONB3Ys Pa3HbIe CIIOCOOHI;

® pelaTh JOTMYECKHE 3a7a4l Pa3HbIMU CIIOCOOAMH, B TOM YHUCIIE, C ABYMS
OJI0KaMU U ¢ TpeMs OJIOKaMU JaHHBIX ¢ TOMOUIbIO TaOJIHII;

e pemiarh 3a/1a4d IO KOMOMHATOPUKE M TEOPUM BEPOSITHOCTEH HA OCHOBE
MCITOJIb30BAHUS U3YYEHHBIX METO/I0B U 00OCHOBBIBAThH PEIICHUE;

® pelaTh HECJIOKHBIE 3aJJa4H 10 MATEMAaTUYECKON CTATUCTHUKE;

® OBJIAJICTh OCHOBHBIMM METOJAMHU pELICHUS CIOKETHBIX  3a]au:
apudmernyeckuii, anreOpandeckuil, mnepedOp BapUAHTOB, TI'€OMETPUUYECKUH,
rpapuuecKkuil, IPUMEHITh UX B HOBBIX 110 CPABHEHUIO C U3YUYEHHBIMH CUTYaLUsX.
B noBceHeBHOM KM3HU M NIPU U3YyYE€HHHU APYTHX MPeIMETOB:

® KOHCTPYHMpOBaTh HOBBIE [JIl JAHHOW 3a/Jaud 3a/ladyHble CHUTyalUudu C
Y4E€TOM pEAIbHBIX XapaKTEPUCTUK, B YACTHOCTH, IpU PEIICHHH 3a4ad Ha
KOHLIEHTpAalMy, Y4YUTHIBaTh IJIOTHOCTh BEILECTBA; pPEIIaTbh M KOHCTPYUPOBATH
3aJ]aud Ha OCHOBE PAaCCMOTPEHUS pealibHbIX CUTYyallUil, B KOTOPBIX HE Tpebyercs
TOYHBIN BBIYMCIUTEIBHBIA PE3YJIbTAT;

® pelaTh 33/1a4M Ha JBUKEHUE IO PEKE, pacCMAaTpPUBasl pa3HbIe CUCTEMBbI
OTCUETa;

® KOHCTPYUPOBaTh 3aJayHble CUTYyalluH, NPUOJMKEHHBIE K peaJbHOU
JNEUCTBUTEILHOCTH.
I'eomeTpuyeckue purypsol

e (CBOOOAHO ONEPUPOBATH N€OMETPUUYECKUMH MOHATUSIMU MPU PELICHUU
3a]1a4 ¥ MPOBEJECHUN MAaTEMAaTUUYECKUX PACCYKICHHUI;

® CaMOCTOATEIbHO  (OPMYIHpPOBATH  OIMpPEAETCHUS T'€OMETPUUYECKUX
¢buryp, BbIABUTaTh TUIIOTE3bl O HOBBIX CBOMCTBAX M MPHU3HAKaX I'€OMETPUYECKUX
¢buryp u 000CHOBBIBaTh WJIM OMPOBEPraTh MX, 0000IIaTh UM KOHKPETU3UPOBATH
pe3yibTaThl Ha HOBBIE KJIAcChl (UIyp, TPOBOJUTHL B HECIOXKHBIX CIIy4asx
KJaccuukanuo GUryp rno pazaIMuHbIM OCHOBAHUSIM;

® HCCNENOBaTh YEPTEXKH, BKIIOYas KOMOMHaUWU QUryp, W3BIEKaTh,
UHTEPIIPETUPOBaTh M MpeoOpa3oBbIBaTh HH(GOPMALMIO, MPEICTAaBICHHYIO Ha
yepTexKax;



® pemarh 3aJadyd TEOMETPUYECKOTO COJCpKaHWS, B TOM 4YHCIE B
CUTYallMsIX, KOTJa ajJrOpUTM PEIIeHUs] HE CJIeAYyeT SBHO U3 YCJIOBHS, BBITIOJIHSTH
HEOOXOJAUMBIE JIJISl PEIICHUS 33J]auyl JOTOIHUTEIbHbIE MOCTPOCHHUS, UCCIEI0BATh
BO3MOYKHOCTh TIPUMEHEHHS T€OpEM U (POPMYIT JIJISl PEIICHUS 3a1a9;

e (GOpMYIUPOBATH U IOKA3BIBATH T€OMETPHUCCKHIE YTBEPKIACHHUS.

B noBceHeBHOM KM3HU M NIPU U3YyYeHHHU APYTHUX NPeIMETOB:

® COCTAaBJISITh C UCIOJIb30BAHUEM CBOMCTB TIeOMETpUUYECKHX (UTyp
MaTEeMaTUYECKUE MOJEIH JIJIsl PEIICHUs 3a7a49 MPaKTUYECKOTo XapakTepa W 3aaad
W3 CMEXHBIX JUCITUIUIMH, UCCIICIOBATH MOYYCHHBIC MOJICTH U HHTEPIPETUPOBATH
pe3ynbTart.

OTHOMICHUA

e BrajeTh NOHATHEM OTHOIICHUS KaK METANPEIMETHBIM;

e CBOOOJHO OMEpUPOBATh TMOHSATUSMU: PABEHCTBO (UTYp, paBHbIE
burypsi, PaBEHCTBO TPEYTOJIbHUKOB, MapauieIbHOCTh MIPSMBIX,
NEPICHANKYIAPHOCTh TMPSAMBIX, YIJIBI MEXKIYy TNPSIMBIMHA, TEPICHIUKYJIIP,
HAKJIOHHAsl, MpOeKUus, Tmoaodoue @uryp, mnoAo0HbIe (Urypsl, M0J00HbBIE
TPEYTOJIbHUKHY;

® 1CIIOJIb30BaTh CBOMCTBA MOAOOMS M paBEHCTBA (QUTYp MHpU pEUICHUU
3ajay.

B noBce1HeBHOM KM3HU M NIPH U3yYE€HHHU APYTHUX NMPEIMETOB:

® WCIOJIb30BaTh OTHONICHUS JUII TIOCTPOCHUS W HCCISAOBAHUS
MaTeMaTHIECKUX MoJieiell 00bEKTOB peaJbHOMN KU3HHU.

N3mepenus 1 BLIYUCTEHUS

e (CB00OOMHO OMEPHPOBATH MOHATHUSIMH JTMHA, TIJIOMAL, 00bEeM, BETMYNHA
yria Kak BEJIMYWHAMH, HCIOJIH30BaTh PABHOBEIMKOCTh U PAaBHOCOCTABJICHHOCTH
TP PEIICHUH 3a7a4 Ha BBIYHMCIICHHE, CAMOCTOSTEILHO MOJydaTh W UCIOJIb30BATh
dbopMyIIbl 1151 BRIYMCICHUH TI0Maael u 00beMoB (puryp, cBOOOAHO ONEpUPOBATH
MIUPOKUM HAOOpOM (OpMyIT Ha BEIYHMCIICHUE MPU PEIICHUH CIIOKHBIX 33]1a4, B TOM
YHUCJIC€ M 3a/1ad Ha BBIYKMCICHHWE B KOMOWHAIMSX OKPYXHOCTH W TPEYTrOJbHUKA,
OKPYXKHOCTH M YETHIPEXYTOJIbHUKA, a TAKXKE C IPUMEHEHHEM TPUTOHOMETPHH;

® CaMOCTOATENHbHO  (OPMYJIUPOBATh THUIIOTE3BI W  TPOBEPATh  HX
JIOCTOBEPHOCTb.

B noBce1HeBHOM KMU3HU M NIPH U3yYE€HUHU APYTUX NMPEIMETOB:

e CBOOOMHO omepupoBaTh (opMyJaMyd TPH pEIICHUH 3a7ad B APYTHX
y4eOHBIX MpeaMeTax M MPU MPOBEACHUH HEOOXOIUMBIX BBIYUCIICHUN B PEaIbHON
KU3HH.

I'eomerpuyeckue mocTpoeHus



e OmnepupoBarb MOHATHEM HabOpa  JJIEMEHTOB,  ONPEAEISIOIINX
reOMETPUUYECKYIO PUTYDY,

e BJIaJIETh HAOOPOM METOOB IMOCTPOCHUN LUPKYJIEM U JIMHEHKOI;

® [POBOAUTH AaHAIM3 M PEAITU30BBIBATh ATallbl pPEIICHHS 3aJad Ha
IIOCTPOEHHUE.
B noBceqHeBHOM KU3HH M IIPH U3YYEHHHU APYIHX NPEAMETOB:

®  BBINOJHATH IOCTPOEHUS HA MECTHOCTH;

® OLICHMBATh Pa3MEPhI PEANTBbHBIX OOBEKTOB OKPYKAIOIIEr0 MUPA.
IIpeoOpa3zoBanusi

e OmnepupoBarb JBHKECHUSAMU U peoOpazoBaHUSIMU KaK
MeTaIpeAMETHBIMU MMOHATUAMY;

® ONepUpOBaTh IMOHATHEM ABWKEHUS M IpeoOpa3oBaHUs NOAOOMS st
000CHOBaHUM, CBOOOJHO BJIAAETh MPUEMAaMU MOCTPOEHHUS (PUTYpP C MOMOILBIO
JIBUKEHUM W TpeoOpazoBaHusi MOA00Us, a TaKKe KOMOMHALMAMU JBUKEHUM,
JIBIKEHUN U TIpeoOpa3oBaHui;

® 1CIIOJIb30BaTh CBOMCTBA JBMKEHUM U NMpeoOpa3oBaHUM AJi1 MPOBEACHUS
000OCHOBaHUS M JI0KA3aTENbCTBA YTBEPKACHUI B T€OMETPUM U JPYTUX Y4eOHBIX
peIMEeTax;

® [0Jb30BAThCS CBOMCTBAMU JBMKEHHUM U NMpeoOpa3oBaHUM NpU peLICHUH
3aJ1ay.
B noBceqHeBHOM KM3HU M NIPH U3YyYE€HHUHU APYTHUX NPEIMETOB:

® [PUMEHSTh CBOMCTBA ABMKEHUN U MPUMEHITH 0100ME /1711 TOCTPOEHU I
Y BBIUHMCJICHUU.
BeKTOpbI M KOOPAMHATHI HA IIOCKOCTH

e (CBoOOMHO oOmEpPUPOBATH TOHATHUSMU BEKTOP, CyMMa, pPa3HOCTh
BEKTOPOB, MPOU3BEICHUE BEKTOpA HA YKCIIO, CKAISIPHOE MPOU3BEACHUE BEKTOPOB,
KOOPJIMHATHI Ha MJIOCKOCTH, KOOPAUHATHI BEKTOPA;

® BJAJECTh BEKTOPHBIM M KOOPAMHATHBIM METOJOM Ha IUIOCKOCTH ISt
pelIeHys 3a1a4 Ha BBIYMCIIEHUE U JOKA3aTeIbCTBA;

® BBHINOJHATH C IIOMOIIBIO BEKTOPOB W KOOPAMHAT JOKA3aTEIbCTBO
U3BECTHBIX €My I'€OMETPUYECKHX (PAaKTOB (CBOWCTBA CPEHUX JUHUI, TEOPEM O
3aMeyaTeNbHbIX TOUYKaX U T.I.) U MOJy4YaTh HOBbIE CBOMCTBA U3BECTHBIX (DUTYD;

® 1CIOJIb30BaTh ypaBHEHUs (GUTYp JJIS PEIICHUS 33]1a4 U CAMOCTOSITEIIbHO
COCTaBJISITh YPaBHEHUS OTACIBHBIX IUIOCKUX (UTYP.
B noBce1HeBHOM KM3HU M NIPH U3YyYEHHHU APYTHUX NPEIMETOB:

® JCIOJIb30BaTh MOHATUS BEKTOPOB M KOOPAMHAT JJIA pEIUEHUs 3ahad I10
busuke, reorpa@uu U IpyruM yueOHbIM MpeIMETaM.
HUcropust MaTeMaTUKHU



e [lonumaTe MaTeMaTUKy Kak CTPOTO OPraHU30BAHHYK) CHCTEMY HAayYHBIX
3HaHUW, B YaCTHOCTH BJIaACTh IMPEACTaBICHUSIMH 00 aKCHOMATHYECKOM
MIOCTPOCHUM TE€OMETPUM M TIEPBUYHBIMU TMPEACTABICHUSMH O HECBKIIMIOBBIX
T€OMETPHUSIX;

® paccMarpuBaTh MAaTEMATUKy B  KOHTEKCTE WCTOPUU  Pa3BUTHS
IUBUJIM3AMM W HUCTOPUU Pa3BUTUS HAYKH, MNOHUMATh pPOJb MAaTEMaTUKUA B
pa3Butuu Poccun.

MeToabl MATEMATHKH

e Bianerp 3HaHMSAMH O Pa3IMYHBIX MeETOAaX OOOCHOBAaHHS U
ONPOBEPKECHUS MATEMATUYECKUX YTBEPKICHUN U CAMOCTOSITEIIbBHO IPUMEHSTh HX;

e BJIAQJCTh HABBIKAMU AaHAJIM3a YCIOBHUS 3aJaud W  ONPEACIECHUA
MOAXOAIINX JJISI PEIICHHS 3aJ1ad U3YUYEeHHBIX METOO0B MJIM MX KOMOWHAIIUA;,

®  XapaKTepU30BaTh MPOU3BEICHUS HCKYCCTBA C YUETOM MATEMATUUYECKUX
3aKOHOMEPHOCTEW B MPUPOJIEC, UCTIOJIB30BATh MATEMATUYECKUE 3aKOHOMEPHOCTHU B
CaMOCTOSITEIbBHOM TBOPYECTBE.

ConepxaHrue KypcoB MaTeMaTUKU 5—6 KJIacCOB, aireOpbl U reomeTpun 7—9
KJIaCCOB OOBEIMHEHO KaK B HMCTOPHYECKU CIIOKHUBIIHMECS JUHUU (YHCIIOBas,
anreOpanyeckasi, TeoMeTpHueckas, (yHKIMOHAIbHAs © Jp.), TaK U B
OTHOCHUTEIHPHO HOBBIC (CTOXAcTHYECKas JIMHUS, «pealbHas MaTeMaTHKay).
OTaenbHO IPEICTABIICHBI JIMHKS CIOKETHBIX 3aJ1a4, HICTOPUYCCKas JIMHHUS.

JJIeMeHThI TEOPUU MHOKECTB U MATEMATHYECKOM JIOTUKHU

Cormacio ®I'OC ocHoBHOro o6miero oOpa3oBaHHs B KypC MaTeMaTHKU
BBeJICH paszjen «Jloruka», KOTOphIA HE MpeIoaraeT JOMOJIHUTEIBHBIX YaCOB Ha
W3YYeHHWH W BCTPAWBAeTCd B pPa3IMYHbIE TEMbl KYpCOB MAaTEMaTUKH U
WH(POPMATHKU U MPEBAPSICTCS 03HAKOMJICHHUEM C 3JIEMEHTaMU TEOPUH MHOKECTB.

MHoOkecTBa M OTHOIIEHUSI MEKITYy HUMHU

MHOXECTBO, Xapakmepucmuyeckoe C8OUCMB0 MHONCeCm8a, DIEMEHT
MHOXECTBa, Hycmoe, KOHeuHoe, OecKkoHeyHoe MHodcecmeo. I[loIMHOXKECTBO.
OTHoIIIeHHE TPUHAAJICKHOCTH, BKJIIOUYCHUS, PABCHCTBA. JJIEMEHTHI MHOXECTBA,
CIIOCOOBI 3aJaHUS MHOXECTB, PACNO3HABAHUE NOOMHONCECME U INEMEHMO8
NOOMHOMCECMS C UCNONb30BAHUEM KPY208 Juiepa.

Onepauuu HaJl MHOKeCTBaAMM

Ilepeceuenrie u 00BEAMHEHUE MHOXKECTB. PasHocmb  MHOdICECms,
OJononxeHue MHoxcecmea. MHmepnpemayusi onepayuti Ha0 MHOICECMBAMU C
nomMowbio Kpy2o8 Jiliepa.

JIeMeHTHBI JIOTUKH



Onpenenenue. YTBepxkAcHUA. AKCHOMBI W Teopembl. Jl0Ka3aTenbCTBO.
JlokazaTensCcTBO OT TMpOTUBHOro. Teopema, oOpatHas paHHO#. Ilpumep wu
KOHTPIIPUMED.

Bricka3biBaHus

NcTUHHOCT, H  JIOKHOCTh  BbICKa3biBaHUs.  CrodicHble U npocmbvie
svickaszviganus. Onepayuu HAO BbICKA3LIGAHUAMU C UCHOAb308AHUEM NOSUYECKUX
CBA30K: U, UlU, He. Ycao8Hble 8bICKA3bIBAHUS (UMNAUKAYULL).

ConepxxkaHue Kypca MaTeMaTHKH B 5—6 kiaccax

HarypaJjibHble 4ncjia ¥ HYJIb

HartypajbHblil psx yuceJ U ero CBOMCTBA

HarypanbHoe ymcio, MHOXKECTBO HATYpPaJIbHBIX YHCEI M €ro CBOWCTBA,
M300paK€HUE  HATypallbHBIX  YHCEJ TOYKAMU HAa  YHUCJIOBOM  MPSIMOM.
Hcnonb30BaHre CBOMCTB HATYPAJIbHBIX YHCEII MPU PEIICHUN 3a]1a4.

3anuch U YTeHHEe HATYPAIbHBIX YHCeJ

Paznmuuue mexny nudpoi u yucioM. [lo3unmonHas 3anuchk HaTypajabHOTO
YuClia, MOMECTHOE 3HaueHue HUU(PBI, pa3psiibl U KIACCHI, COOTHOIICHHE MEXIY
JBYMSI COCEOHUMM Da3psAHbIMU E€IUHUIAMH, YTEHHUE M 3aIllUCh HATYPAIbHBIX
quced.

OxpyrJieHne HATYPAJbHbIX YHCeJI

Heo6xonumocts okpyrienus. [IpaBuio okpyriieHus: HaTypaJIbHBIX YUCE.

CpaBHeHHe HATYPAJIbHBIX YK CeJI, CPaBHeHHE ¢ Yucaom

[IoHsiTHE O CpaBHEHMM YMCEJ, CPABHEHHME HATYPAIBHBIX YHUCEN APYr C
JPYroM W C HyJeM, MaTeMaTh4yeckasl 3aluCh CPaBHEHMI, CIIOCOOBI CpaBHEHUS
YUCEIL.

JlelicTBUA C HATYPAJIbHBIMHM YHCJIAMHU

CioxxeHue W BBIYMTAHUE, KOMIIOHEHTHI CJIOKEHUS W BBIYMTAHUSA, CBA3b
MEXIY HUMH, HAXOXKJICHUE CYMMBbl U Pa3HOCTH, U3MEHEHHUE CYMMBI U Pa3HOCTH
MpY U3MEHEHUHN KOMIIOHEHTOB CJIOKEHUS U BEIYUTAHMUSL.

YMHOXKEHUE U JCIEHNE, KOMIIOHEHTBI YMHOXEHHS U JEJICHUS, CBSA3b MEXKY
HUMH, YMHOXXEHHE U CJIOKEHHE B CTOJIOWMK, JEJICHUE YTOJKOM, IPOBEpPKa
pe3ysbTaTa ¢ MOMOIIBIO MPUKUIKA U 0OPATHOTO NCUCTBUS.

[TepemecTUTENBHBIN U COYETATENBHBIM 3aKOHBI CJIOXKEHUS U YMHOXKECHHS,
pacnpenenuTeIbHbli 3aKOH YMHOXEHUSI OTHOCUTENBHO CIIOXEHUS, 000CHOBaHUE
aAneoOpUMMO8 8bINOJIHEHUSL apUPMemuyecKux Oetcmeul.

CreneHb ¢ HATYPAJbHBIM MOKa3aTeJeM



3anuck 4Kclia B BUAE CYMMBbI Pa3psiAHBIX CJIaraeMbIX, MOPSJOK BHIMOJTHEHHUS
JNEUCTBUA B BBIPAKEHUSX, COJCPXKAIIUX CTENEHb, BBIYUCICHUE 3HAYCHUN
BBIPKEHUI, COIEPKAIINX CTEIEHb.

Yucs10BbIe BbIPAKEHUS

UucnoBoe BBIPAKEHUE U €r0 3HAUEHUE, TOPSII0OK BBITTOJHEHUS ICUCTBUM.

JlesieHue ¢ 0OCTATKOM

JleneHue C OCTaTKOM Ha MHOXKECTBE HATypajbHBIX 4YHUCEI, CBOUCmEa
Oenenusi ¢ ocmamkom. IIpakTudeckue 3aa4u Ha JICJICHUE C OCTATKOM.

CBoiicTBa ¥ IPU3HAKH JeJIMMOCTH

CBOMCTBO JIETUMOCTH CyMMBI (pa3HOCTH) Ha yucio. [Ipu3Haku nenumoctu
Ha 2, 3, 5, 9, 10. llpusnaxu oemumocmu ua 4, 6, 8, 11. [oxazamenrvcmeo
npusHakos Oeaumocmu. PelieHue NpakTUYECKUX 3a7ad ¢ [PUMEHEHUEM
MPU3HAKOB JICTUMOCTH.

Pa3Jio:keHne unc/ia Ha MPOCTbIe MHOKHUTEH

[IpocTeie U cocTaBHBIE YKCHA, peueno Ipamocgena.

Pa3znokeHue HaTypaabHOrO YMCIa HA MHOXHUTEIH, Pa3IOKEHHE Ha TPOCTHIE
MHOXUTENU. Koauuecmeo Oenumenei 4ucia, aieopumm paziodceHusi Yucia Ha
NPOCMble MHOMCUMENU, OCHOBHASL meopema apu@memuxu.

AJire0OpanvecKue BbIPaKeHUs!

Ucnonb3oBanue OYykB I OOO3HAYECHUS] YKCEN, BBIYUCICHUE 3HAUYCHUS
anreOpanyecKkoro BBIPAKEHUs, MPUMEHEHHUE alreOpanvyecKuX BBIPAKCHUN IS
3alMCH CBOWMCTB apU(METHUECKUX ACHCTBUM, MpeoOpa3oBaHUE alreOpanyecKux
BBIPAKCHUM.

Jenurenu u KpaTHbie

JlenuTens W ero CBOWCTBa, OOMIMKA JeIUTENh JBYX M 0Oojee dYwHcel,
HAauOOJBIIUK  OOIUN  JAENUTENh, B3aMMHO TMPOCTHIE YHCIA, HAXOXICHUE
HamOoJbLIero oomero aenutens. KpaTtHoe u ero cBoiicTBa, o01iee KpaTHOE JBYX U
OoJiee yuces, HaUMEHbIIIee 00Iee KPaTHOE, CIIOCOObI HAXOXKCHUS HAMMEHBIIIETO
00111eT0 KPaTHOTO.

Apodu

OObIKHOBEHHBbIE IPOOH

Homns, dactb, napobHoe uwucio, ApoOb. JIpoOHOE dYHMCIIO Kak pe3ysbTat
nenenusi. [IpaBunbHbIe U HEMpaBWIBHBIC APOOH, CMEIIaHHas IpoOb (CMEIIaHHOoe
YUCJIO).

3anuch HaTypajbHOTO YHCJIa B BUJE JApOoOU C 3aJaHHBIM 3HAMEHATEJIEM,
npeoOpa3oBaHUE CMENIaHHOM APOOH B HEMPABUIILHYIO TpoObh U HA0OOPOT.

[IpuBenenue npobeit k obmemy 3HameHatento. CpaBHEHHE OOBIKHOBEHHBIX
JTpoOeii.



CrnoxeHre W BBIYMTAHHE OOBIKHOBEHHBIX NpOOei. YMHOXKECHHE U JICJICHUE
OOBIKHOBEHHBIX JPOOCH.

Apudmernueckre TeHCTBHSI CO CMEIIAaHHBIMU JIPOOSIMH.

Apudmernueckue 1eUCTBUS C TPOOHBIMU YHUCIAMHU.

Cnocobwvl payuonanuzayuu 8blYUCIEHUL U UX NPUMEHEHUE NPU GbINOIHEHUU
oelicmeutl.

JecsaiTuuHbIE IPOOH

Lenast u npoOHast yacTu necaTudHor apodu. [IpeoOpazoBaHme AECITHUHBIX
npobeit B oObIKHOBeHHbIe. CpaBHEHHME JeCATHUHBIX JpobOeit. CroxeHue u
BBIYMTAHHUE JECCITUUHBIX ApoOeil. OKpyIriIeHHE AECITUUHBIX ApoOei. Y MHOXKEHUE
U JCNICHUE JCCATUYHBIX Jpobeit. [Ipeobpaszosanue 00ObIKHOBeHHLIX Opobell 6
Ooecamuunvie Opoou. Koneunvle u 6eckoneunvie decamuynvie Opoou.

OTHoOLIEHHE IBYX YK CeJT

Macmtadb Ha mmaHe u kapte. Ilpomopuuu. CBoiicTBa NpONOpUUH,
IIPUMEHEHUE PONOPLUUN U OTHOLIEHUH IIPU PELIEHUU 3a/1a4.

Cpennee apudpMeTudeckoe Yuce

Cpennee apudmernyeckoe JByX uMcen. M3o0pakeHue CpemgHero
apu(PpMETUYECKOTO JIBYX YKCENI Ha YHCIOBOM mpsMou. PereHue mpakTHUYECKUX
3a/lady ¢ NPUMEHEHHEM cpenHero apupmernueckoro. Cpeodnee apugmemuueckoe
HEeCKOJIbKUX Yucel.

IIpoueHTsI

[lonatne mnpoueHTa. BpluucieHWe NDPOLEHTOB OT 4YMCIA W 4YUCHA 10
M3BECTHOMY TMPOLIEHTY, BBIPAKEHUE OTHOIIEHUS B TMpOLEHTaX. PemeHue
HECIIOKHBIX MPAKTUYECKUX 3a/1a4 C MPOLEHTAMH.

JAunarpamMmmbl

Cronbuateie W KpyroBble auarpamMmbl. M3BiedeHue wuHPOpMALUU U3
nuarpamMm. Mzobpasicenue ouazpamm no 4uciogblmM OAHHbIM.

PauunoHajbHbIe YKcIa

IHonoxuTeIbHBIE U OTPUIIATEIbHBIE YHCIA

N3o00pakeHne urcen Ha YMCIOBOM (KOOpauWHATHOM) mpsmoin. CpaBHEHHE
yucen. MoayJib uncia, reoMeTpudecKas HHTEpIIpeTaus MOAYJ I yucia. [lercTus
C TIOJIOKUTEIbHBIMUA U OTPULIATEIbHBIMU YKCIIaMi. MHOKECTBO LIEJIbIX YHCE.

IlonsaiTHe o0 panuoHadbHOM uucae. [lepsuunoe npedcmagnenue o
MHOMCEeCmee payuoHantbHblx yuces. JIeNCTBUS ¢ pallMOHATbHBIMU YU CIIAMHU.

Pemienune TeKCTOBBIX 32124

Enununbl u3MepeHuii: UIMHBI, TUIOMIATM, OOBEMa, MacChl, BPEMEHHU,
CKOPOCTH. 3aBUCHMOCTH MEXIY €IUHUIIAMU HW3MEPEHUS KaKIO0H BEIMYUHBI.
3aBUCUMOCTH  MEXKJy  BEJIMYMHAMHU:  CKOPOCTb,  BPEMS,  PACCTOSHHUE;
MIPOU3BOIUTEIILHOCTD, BpeMs, padoTa; 1ieHa, KOJINIECTBO, CTOUMOCTD.



3agaum Ha Bce apuMeTHUYeCKHe NeiicTBUSA

Pemenne TekcTOBBIX 3ajau apupMeTHyeckuMm crocodom. Mcnonb3oBanue
Ta0JIMII, CXEM, YEPTEXKEH, IPYruX CPeACTB MPE/ICTABICHUS JAHHBIX MPHU PEUICHUU
3a/1a4u.

3agaum Ha QBMKEHHE, PpA00TYy U MOKYIIKH

Pemenne HECHOXHBIX 3aJad Ha JIBIDKEHHE B [POTHBOMOJIOXKHBIX
HaIlpaBJIEHUSIX, B OJJHOM HAINPABJICHUH, IBH)KEHHE N0 PEKE MO TEUEHHIO U MTPOTHUB
TeueHus. PemieHue 3ajay Ha cOBMeCTHYIO paboty. [lpumenenue npobeit mpu
pelLIeHNHN 3a1a4.

3amauu HA YaCTH, 10JIH, IPOLEHTHI

Pemienne 3amady Ha HaxOXJEHUE YacTH YMCIIA M YHKCIA IO €ro YacTu.
Pemenue 3amay Ha npoueHTsl U onu. [IpruMeHeHne nponopuuid Mpu pereHuH
3a1ad.

Jlornyeckue 3agaumn

Pemienne HeCNOXHBIX JIOTHYECKUX 3ajad. Peuwlenue nocuueckux 3aoau ¢
nomowwvio epagos, madbauy.

OcHoBHBIE MeTOIbl pelIeHHs] TEeKCTOBBIX 3aJa4: apu(pMeTHuyecKuw,
nepebop BapHaHTOB.

Harnsanas reomerpus

@urypsl B okpyxKaroueMm mupe. Harnsgaele npencrapieHus o gpurypax Ha
IJIOCKOCTH: TIpsiMasi, OTPE30K, JIyY, YroJj, JoMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTD,
Kpyr. YeTbIpexyrojbHUK, MPSAMOYIOJIbHUK, KBajapaT. TpeyronbHUK, 6uobl
mpeyeonvhukos.  Ilpasunvruvle  mHozoyzonbHuky.  V300paxeHne  OCHOBHBIX
reoMeTpuyeckux Quryp. Bzaumnoe pacnonodcenue 08yX NpAMbIX, 08YX
OKpYJICHOCIeEU, NpAMOU U OKpydycHocmu. JlMHa oTpe3ka, JoMaHOW. EauHUIbI
u3Mepenuss JuuHbl. [locTpoeHue oTpe3ka 3agaHHOW JUIMHBL. Buabl  yriioB.
['panycHas wmepa yrima. H3mepeHne © TOCTPOEHHE YIJIOB C MOMOIIBIO
TpaHCIOPTHUpA.

[lepumerp ™HoOroyroigpHuka. IloHsATHe 1IOWAAM QUIYPBI; EIUHULBI
u3MepeHus riomanu. [lnomaas npsiMoyronbHuKa, KBagaparta. [IpubnmxeHHoe
U3MepeHHe Mmomaan Guryp Ha kierdatoi Oymare. Pagrnosenuxue gueypul.

Harnsigaele mnpeactaBieHUss O  NPOCTPAHCTBEHHBIX — (urypax: Kyo,
napajuiefienunen, Npu3Ma, NOUpamuAa, Imap, cdepa, KOHYC, MHJIMHAP.
N300paxkeHre MNpoCTpaHCTBEHHBIX (GUryp. [lpumepwr ceuenuti. Muozoepannuxu.
IIpasunvrvle mHocoecpannuku. IIlpuMepsl pa3BepTOK MHOTOI'PAHHUKOB, LIMJIMHJPA U
KOHYyca.

[Tonsitue  obbema; emuHHIBI  00bemMa. OOBEM  MPSAMOYTOIHHOTO
napajuienenumnena, Kyoa.



[lonsitTue o paBeHctBe ¢uryp. lleHTpanbHas, oceBas U 3epKaibHas
cumMeTpun. M3o00paxeHne CUMMETPUYHBIX QUTYD.

Pemienne mnpakTHdecKUX 3aad C IMPUMEHEHUEM MPOCTEUIINX CBOWMCTB
uryp.

HcTopust MmaTeMaTUKH

lossnenue yugp, O6yke, uepoenugos 6 npoyecce cuema u pacnpeoenenus
npooykmog Ha Jlpeswem bBnuoxcnem Bocmoxe. Cesaze ¢ Heonumuueckou
pesooyueu.

Poowcoenue  wecmuoecamepuunoii  cucmemsl  cuucienus. Ilossnenue
0ecsAmuYHOU 3aNUcy yucell.

Poowcoenue u pazsumue apupmemuxu namypanvnvix wucen. HOK, HOJ],
npocmoie yucna. Pewiemo Spamocgena.

llosenenue nyna u ompuyamenvHuix yucen ¢ mamemamure opegnocmu. Ponb

Huopanma. Iouemy (—1)(—1) =+1?

Ilpobu 6 Basunone, Eeunme, Pume. Omkpvimue OecimuyHulx OpooOell.
Cmapunnvle cucmemvl mep. [ecamuunvle Opoou u mempuyeckas cucmema mep.
JI. Mazcnuyxuii.

Conep:kanue Kypca MaTeMaTHKH B 7-9 Kiaccax

Auredpa

Yuciaa

PanuonajabHbIe YHCIa

MHOXECTBO parnMoHaIbHBIX uncel. CpaBHEHHE pallMOHANBHBIX YHUCEN.
JleiicTBUsL ¢ palMOHANBHBIMU YuCIaMH. [Ipedcmasnenue payuoHaiIbHO20 YUCIA
decamuyHol 0poobio.

HNppanuoHajabHbie YUCIa

[TonsitTue wuppalrMoHaNbHOrO uwncia. Pacrmo3HaBaHue HppaIrMOHATBHBIX

yucen. Ilpumepsl pokazarenbcTB B anredpe. MppaumoHaJIbHOCTh YuUCHa \/E
[Ipumenenue B reoMerpuu. CpagHerue uppayuoHanbHuvlx uucen. MHuodcecmeo
oeticmeumesnbHblX Yucei.

To:xknecTBeHHbIE IPe0Opa3oBaHUS

YucsioBble 1 0yKBEHHbIE BIPAKEHUSA

Bripaxxenne ¢ nepeMeHHOW. 3HaueHHe BbIpakeHus. [loacraHoBka
BBIPAKEHUN BMECTO MEPEMEHHBIX.

Ileable BbIpaxeHus

Crenenb ¢ HaTypaJlbHBIM TOKa3zareieM U ee cBoiicTBa. lIpeoOGpazoBanus
BBIPAXEHUH, COAECPIKAIIMX CTEIIEHU C HATyPAIbHBIM IIOKA3aTEIEM.

OpnHouneH, MHoroujeH. JleMCTBUS € OJHOWIEHAMHM M MHOTOWJIEHAMHU
(citokeHue, BBIYMTAHHME, YMHOXEHUE). POpMylsbl COKpPAIIEHHOTO YMHOXKECHHS:



Pa3HOCTh KBaJAPATOB, KBAJpaT CyMMbI U pa3HOCTU. Pa3iokeHue MHOrousjieHa Ha
MHOXHUTEJIM: BBIHECEHHE OOIIEr0 MHOXHTENs 3a CKOOKH, 2epynnuposKa,
npumMeHeHue @QOpMyn COKpawjeHHo20 yMHoxceHus. Keaopamuwili mpexuineH,
pasznodicenue Keaopamuo20 mpexuieHa Ha MHOXCUMEU.

JApo0HO-paniuoHa/IbHbIE BHIPAKEHUS

Crenenp ¢ 1menbiM mokazaTteneM. [IpeoOpazoBanue ApOOHO-TMHEWHBIX
BBIPQOXEHHUI: CIIO)KEHHWE, YMHOXEHHE, JelIeHue. Aneebpauueckas Opodu.
Jonycmumbie 3nauenusi nepemeHHuIX 8 OpPOOHO-PAYUOHATLHBIX BbIPANCEHUSX .
Coxpawenue aneebpaudeckux opooei. Illpusedenue ancebpauueckux opobei K
oowemy 3Hamenamento. [leiicmeus c aneebpauyeckumu OpoOAMU. CIOJHCEHUE,
sblyumanue, YMHodceHue, OejleHue, 8036e0eHue 6 CIeneHb.

IIpeobpa3zosanue gvipasiceHuti, coo0epHcAux 3HaK MOOYI.

KBagpatHbie kopHU

ApudmMernuecknili KBaapaTHbBI KopeHb. lIpeoOpa3zoBaHue BBIpaKEHHIA,
COJIEpIKalllMX KBaJIpaTHbIC KOPHU: YMHOXKEHHE, JEJICHUE, BRIHECEHUE MHOMKHUTEIS
U3-TI0J] 3HAKA KOPHSI, BHeCeHUe MHOMCUmes noo 3HAK KOPHSL.

YpaBHeHUS U HEPABEHCTBA

PaBencrBa

UucnoBoe paBeHCTBO. (CBOMCTBAa YHCIOBBIX PAaBEHCTB. PaBEeHCTBO ¢
IIEPEMEHHOM.

YpaBHeHus

[lonsatne ypaBHEeHHMS] W  KOpHS  ypaBHeHUs. [lpeocmasnenHue o
pasHocunvHocmu  ypaeuenuil. Qbaracmv onpeoenieHus YpasHeHust (0O1acmv
00Ny CMUMbIX 3HAYEHULL NePeMeHHOU).

JIuHellHOe ypaBHEHHE U er0 KOPHU

Pemienue nuHEWHBIX YypaBHEHWH. JluHetiHoe ypasHeHue ¢ napamempom.
Konuuecmeo xopmueii nuneunoco ypaenenus. Pewenue numetinvix ypagHenuu c
napamempom.

KBaapaTtHoe ypaBHeHHe U €r0 KOPHU

KBampatHeie  ypaBHEHUSI. Henonuele ~ KBaJpaTHble  ypaBHEHWUSI.
JINCKpUMUHAHT KBaApaTHOro YypaBHeHUs. DopMyna KOpPHEM KBagpPaTHOIO
ypaBHeHUsl. Teopema Buema. Teopema, obpammuas meopeme Buema. Pemienue
KBaJIPAaTHBIX YPaBHEHUHN:MCIIONB30BaHUE (OPMYIBI NJIi HAXOXKIEHUS KOpHEH,
epaghuyeckull Memoo peuleHus, paslodceHue Ha MHO*CUmenu, noooop KopHeu ¢
ucnonvzoganuem meopemol Buema. Konuuecmeo KopHeil K6a0pamHo20 ypasHe s
8 3aeucumocmu om e20 ouckpumunanma. bukxeaopamnvie ypasnenus. Ypasnenus,
c800UMbIEe K TUHEUHbIM U KeaopamHbiM. KeaopamHule ypaguenus ¢ napamempom.

/Ipo0HoO-paniuoHAILHbIE YPABHEHUS



Pemenne mpocredmmx apoOHO-IMHEWHBIX ypaBHEHUU. Pewenue OpoOHO-
DPAYUOHATILHBIX YPABHEHULL.

Memoowl pewienuss ypagHenuii: Memoovl PABHOCUILHBIX NPeoOpa308aHuUl,
Memoo 3ameHbl NepeMeHHOU, 2paguueckuil memoo. Hcnonvzosanue ceoticma
@DyHKYULl Npu peweHuy ypasHeHUl.

IIpocmetiwue uppayuonanvrvie ypasuenus éuoa || f (x) =a, \/ f(x)= \/g (x).

Vpasnenus suda X" =a.Vpasnenus 6 yenvix uucnax.

Cucrembl ypaBHeHHH

YpaBHeHUE C JOByMs IEpeMEHHbIMU. JIMHEHHOE ypaBHEHHE C JBYMS
nepeMeHHbIMU. [Ipsamasn Kak epaguueckas unmepnpemayus TUHEUHO20 YPAGHEeHUs
¢ 08YMS NepeMeHHbIMU.

[TonaTHe cucrteMsl ypaBHeHNU. Pemienne cucreMsl ypaBHEHHN.

Metoapl pemeHns CUCTEM JIMHEMHBIX YPABHEHHUU C ABYMS IIEPEMEHHBIMMU:
epaghuueckuti Memoo, Memoo CJLOHCEeHUs1, METOJT TIOJICTAHOBKH.

Cucmembl TUHEUHBIX YPAGHEHUU C NAPAMEMPOM.

HepaBenctBa

YucioBele HepaBeHcTBAa. (CBOMCTBA YHCIOBBIX HepaBeHCTB. lIpoBepka
CIIPaBEIJIMBOCTH HEPABEHCTB MPH 3aJaHHBIX 3HAYEHUAX [TIEPEMECHHBIX.

HepaBenctBo ¢ nepemenHoil. Ctporue u HecTporue HepaBeHcTBa. Obaacms
onpeoenenusi Hepagencmaa (001acnmv 00NYCMUMbIX 3HAUEeHUL NePEeMEHHOIL).

Pemenne TMHENHBIX HEPABEHCTB.

Keaopamnoe mnepasencmeo u ezco pewenus. Pewenue KeaopamHuix
Hepagencma: UCNONIb308aHUe CBOUCME U 2pagura KeaopamuyHou @OYHKYUU,
Memoo0 UHMep8aos. 3anucy peulenus KeaopamHo20 HepaseHCmaa.

Pewenue yenvix u  OpoOHO-payUOHANILHLIX  HEPABEHCME  MEMOOOM
UHMEPBANIO8.

CucremMbl HEPABEHCTB

CucTeMbl HEpaBEHCTB ¢ OJHOU EPEMEHHOM. Perenne cucremM HEpaBeHCTB ¢
OJIHOM TIEpEMEHHOM: JIMHEWHBIX, Kgaopamubsix. VI300pakeHne pelieHusi CUCTeMbI
HEPaBEHCTB Ha YMCJIOBOM NPSIMOM. 3alIUCh PELICHHS CHCTEMbI HEPABEHCTB.

DyHKIUU

IHonsaTHe PyHKIUMN

JlexapToBbl KOOPAUHATHI HA THIOCKOCTH. DopmMUpOBaHUE MPEACTABICHUN O
METalpeIMETHOM TMOHSATUU  «KOOpAMHATH». CrnocoObl 3anaHus (QyHKIMIL:
aHaNUTUYECKUi, Trpaduueckuil, Tabmuunbld. ['padux dynkuuu. Ilpumeps
GyHKIMI, TMONMy4aeMblX B TPOIECCE HCCIENOBAHUS PA3IUYHBIX pPeabHBIX
IPOLIECCOB M PELIeHUs 3ajay. 3HaueHue (QyHKIUH B Touke. CBoiicTBa (HyHKIUIL:
o0nacTb  OMpENENeHus, MHOXKECTBO  3HAUEHUH,  HYJIH,  I[POMEKYTKH



3HAKOIIOCTOSIHCTBA, ~ YeMHOCMb/HeYemHOCmb, TPOMEXYTKA  BO3pacTaHus U
yObIBaHMsI, HAUOOJbIIIEE U HAaUMEHbIlIee 3HaueHus1. MccnenoBanue QpyHKIuuU 1o ee
rpadukKy.

lIpeocmasnenue 06 acumnmomax.

Henpepvignocmo ¢hynxyuu. Kycouno 3aoannvie ghynxyuu.

JIuneiinas pyHKuus

CaoiicTBa U rpaduK TMHEHHON (QYHKIMH. YTIOBOM KOA(DDUIIMEHT IpSIMOH.
Pacnonoxenne rpaduka nuHEWHON (YHKIUM B 3aBUCHMOCTH OT €€ YIJIOBOTO
kod(dunmrenTa u cBoOoaHOrO ujieHa. Haxoowcoenue kosghpuyuenmos nuneliHou
@YHKYUU NO 3a0AHHBIM YCIOBUAM: NPOXONHCOEHUE NPAMOU uYepe3 08e MOYKU C
3A0AHHbIMU KOOPOUHAMAMU, NPOXONCOeHUe NPAMOU yepe3 OAHHYI MOYKY U
napanienbHou OAHHOU NPAMOU.

KBagparuunas GpyHkuus

CgoiictBa u rpadux kBagpaTuuHol QyHkumu (mapadona). I[locmpoenue
epaghuxa xkeaopamuunou yukyuu no mouxkam. Haxoxnenue Hynei KBaipaTUUHON
bYyHKUUU,  MHOXMCECmea  3HAYEHUl,  NPOMEXCYMKO8  3HAKONOCMOSHCMAEA,
NPOMEHCYMKO8 MOHOMOHHOCHIU.

OO0paTHasi NPONOPUHOHAIBHOCTD

. k
CaoiicTBa QyHKIUU vy = K y== I'unepOoua.
X

I'pagpuxu gynukuui. Ilpeobpazosanue epagurxa Gynkyuu y= f(x) 011

nocmpoenust 2paguxos YHKYUU 6Uod y = af (kx +b)+c -

I'pagpuxu gynxyuii y:a+XL, y =X sy=4x, y=|x-

+b
IHocsienoBaTeILHOCTH M MPOrPECCHH
Yucnosas IMOCJIIEI0BATEIbHOCTD. [Tpumepsr YHCJIOBBIX

nocyenoBaTeabHOCTe. beckoHeuHble MOCIen0BaTENbHOCTH. ApudmeTnyeckas
nporpeccust ¥ ee cBoMcTBa. ['eoMmeTpuueckas nporpeccusi. Dopmyna oowe2o uieHa
U cymmvl N NEpeviX YNEeHO8 apu@Memuyeckol U 2eoMempudecKou Npocpeccul.
Cxoo0swascs 2eomempuieckas npocpeccus.

Pemenue TeKCTOBBIX 33124

3anaun Ha Bce apudMeTHdecKue AeHCTBUS

Pemenne TexkcToBBIX 3amad apudmernueckuM crocobom. Hcmonb3oBaHue
TaOJIUIl, CXEM, YEPTEKEH, IPYrUuX CPEACTB MPEJCTABICHUS JaHHBIX NMPU PEIICHUN
3a/1ay.

3anayu HA IBUKeHHE, PA00OTY M MOKYNKHU

AHanu3 BO3MOXKHBIX CUTYaIllM B3aUMHOTO PACIIONIOKEHUS 0OBEKTOB TP MX
JBH)KCHUH, COOTHOIIIEHHUS 00BEMOB BBINOJHSIEMBIX Pa0OT IMPHU COBMECTHOM pabdoTe.

3aauu HA YACTH, 10JIU, IPOLEHTHI



Pemienne 3amauy Ha HaxO0XJACHUE YacTH 4YKCJIA M YHKCIA IO €ro 4YacTu.
Pemenue 3amau Ha nporeHTs! U oyu. [IpruMeHeHne nmponopuuid Mpu perieHuH
3azay.

Jlornuyeckue 3agauu

Pemenne nornueckux 3anad. Pewenue no2uueckux 3a0ai ¢ HOMOUWLIO
epagos, madbauy.

OcHOBHBIE METO/bI pelleHHs] TEKCTOBBIX 3aJa4: apupMETHUSCKHH,
anredpanyeckuii, mnepedop BapHaHTOB. [lepsuunvie npedcmaenenuss 0 Opy2ux
Memooax peuilenus 3a0ay (ceomempuyeckue u epaguyeckue memoowl).

CraTucTHKa M TeOpUsl BEPOSITHOCTEM

Crarucruka

Tabnuunoe u Tpaduyeckoe TMPEACTABICHUE JaHHBIX, CTOJIOYaThie U
KPYroBbl€ JHMarpaMMbl, TpauKd, NPUMEHEHHWE JuarpaMM U TpapuKoB s
OMHUCAHUSA 3aBUCUMOCTEH pealbHBIX BEJIMYMH, W3BJICUECHUE HUH(POpMAIUU U3
Tabnuu, nuarpaMMm U rpaduxoB. OnucarenbHble CTATUCTUYECKHUE IOKa3aTelu
YHUCJIOBBIX HAOOpOB: cpeaHee apudMeTUUYECKoe, Meoduana, Haumbolbliee u
HaMMeEHbIIIee 3HaYeHUsl. Mepbl pacceuBaHUs: pa3Max, OuUcnepcus U CmaHoapmHoe
OmKIOHeHUe.

CiyvaiiHasgs M3MEHYMBOCTh. M3MEHUMBOCTH NpU W3MEpEHUsIX. Pewarowue
npasuna. 3aKOHOMEPHOCMU 8 USMEHUYUBLIX GEIUUUHAX.

Ciayuaiinbie COOBITHS

CrnydaiiHble OMNbITHI (PKCIIEPUMEHTHI), 3J€MEHTapHbIE CIIy4YailHble COOBITHS
(ucxonpr). BepostHOCTH 37eMeHTapHBIX COOBITHH. COOBITHS B CIyYalHBIX
HKCIIEPUMEHTAX W OJIArOMpPUSITCTBYIOIIME dJIEeMEHTapHbIe COObITHS. BeposarHocTu
CIIy4aitHBIX COOBITUNA. OMBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITHUSIMHU.
Krnaccuueckne BEpOSATHOCTHBIE OTMBITHI C HCIOJIb30BAHUEM MOHET, KyOHWKOB.
Ilpeocmasnenue cobvimuii ¢ nomowwto ouazpamm Jinepa. I[Ipomusononooichvie
cobvimus, 00veouHeHue U nepeceuenue coovimuu. Ilpasuno croxcenus
sepossmuocmeti. Cuyuatinviii 6vioop. IIpedcmasnenue sKcnepumenma 6 6uoe
oepesa. Hesasucumvlie cobvimus. YmuooiceHue eeposmuocmeli He3ABUCUMbBIX
coovimuti. Ilocnedosamenvuvie Hezasucumvie ucnvimanus. IlpencraBieHue o
HE3aBUCUMBIX COOBITUSX B )KU3HHU.

Inemenmovt KOMOUHAMOPUKU

IIpasuno ymmuoowcenus, nepecmanogxu, axkmopuan uucia. Couemanus u
yucno covemanuu. @opmyna yucna couemanui. Tpeyeonvnuk Ilackans. Onvimul ¢
OONLUWUM  YUCTOM PABHOBOIMONCHBIX INEMEHMAPHbIX codObimull. Beiyucnenue
8eposSIMHOCMElL 8 ONLIMAX C NPUMEHEeHUeM KOMOUHamopuwlx popmyn. Mcnvimanus
bepuynnu. Yenex u meyoaua. Beposmnocmu cobvimuii 6 cepuu ucnvimaHull
bepuynnu.



Cnyuaiinvie genuuunbl

3nakomcmeo co CAYYAUHBIMU  GEIUYUHAMU HA NPUMEPAx KOHEeUHbIX
OUCKDEMHbIX CAYYUAUHBIX BENUUUH. Pacnpedenenue 8eposIMHOCMEL.
Mamemamuueckoe ooxcudanue. Ceolicmea MamMemMamuyecko20  OHCUOAHUSL.
llonamue o 3axone Oonvuwux uucen. Hzmepenue eeposmuocmei. Ilpumenenue
3aKOoHA OOMbWUX YUCeN 6 COYUONO2UU, CMPAXO8aHUuu, 6 30pABOOXPAHEHUU,
obecneuenuu 6e30NACHOCMU HACENEHUS 8 YPE3BbIYALIHBIX CUMYAYUSIX.

I'eomerpus

I'eomeTpuyeckue purypol

Durypsl B reOMeTprH U B OKPYKAKOIIEM MUPe

I'eomeTpuueckas durypa. ®opMHUpOBaHUE pEACTaBICHUN 0
METaIPEMETHOM MOHATUU «PUTYpay.

Touka, nWHHA, OTpPE30K, MpsAMas, JIyd, JIOMaHas, IUIOCKOCTb, YTOII,
OHCCeKTpHca yIiia U €e CBOMCTBA, BUJIbI YIJIOB, MHOTOYTOJIbHUKH, KPYT.

OceBass cummetpust reomerpuueckux ¢uryp. LleHTpanbHas cuUMMeETpuUs
reOMEeTpUYECKUX pUryp.

MHOroyrojibsHuKu

MHOroyrosibHuK, €ro 9JJ€MEHTBl W ero cBoicrea. Pacno3HaBanue
HEKOTOPBIX MHOTOYTOJBHUKOB. Buvinykivie U HEGbINYKIble MHO20Y20IbHUKU.
[IpaBuIbHBIE MHOTOYTOJIHUKH.

TpeyronpHuku. BbicoTa, Menumana, OuCCEKTpHCa, CpPEIHSSI  JIMHUSA
TpeyroyibHUKa. PaBHOOEAPEHHBIH TPEYroJbHUK, €ro CBOMCTBA M MPU3HAKU.
PaBHOCTOpOHHMI TPEYrOJIbHUK. [IpssMOYyTOJIBHBIN, OCTPOYTOJIbHBIN,
TYHOYTOJBHBII TpPEyroJbHUKHA. BHemHue yrisl TpeyroiapHuka. HepaBeHCTBO
TPEYTOJIbHUKA.

YerbipexyronpHuku. [lapannenorpamMm, pom0, NpsSMOYroJIbHUK, KBajapar,
Tpanenus, paBHoOeapeHHas Tpanenus. CBoWCTBa M MPU3HAKU MapajlieorpaMmma,
pom0Oa, mpsIMOYTOJIbHUKA, KBaJIpaTa.

OKpy:XHOCTB, KPYT

OKpy>KHOCTb, KpPYI', HX 3JIEMEHTBHI U CBOMCTBA; LEHTPAJIbHbIE U BIMCAHHBIC
yrael. KacatenbHass u cexkywas K OKPYXKHOCTH, uUx ceoticmea. BnucaHHble U
ONMCAHHBIE OKPYKHOCTHU Il TPEYTOJBHUKOB, Yemblpex)y20ibHUKOG, NPAGUIbHBIX
MHO20)201bHUKOG.

I'eomeTpuuyeckue purypsol B NIpocTpaHcTBe (00bEeMHBbIE TE1A)

Mhnozcoepannux u ez2o snemenmoul. Hazeanus MHO202PAHHUKOS C PA3HBLIM
noJodceHuem u Koaudecmeom cpaueu. IlepBuuHbIe NIPEACTABICHUS O NMUPAMHULIE,
napajuienienunene, npusMe, cepe, mape, HUIMHAPE, KOHYCEe, UX DJIIEMEHTaX M
MPOCTEUIINX CBOMCTBAX.

OTHoLIeHHS



PaBeHcTBO huryp

CBoiiCcTBa paBHBIX TPEYTONBHUKOB. [[pU3HAaKK paBEHCTBA TPEYT OJIBHUKOB.

IMapajuteIbHOCTH NPSAMBIX

[Ipy3Haku 1 CBOMCTBA MapajUIENbHBIX NPAMBIX. AKcuoma napaiieibHocmu
Eexnuoa. Teopema Daneca.

I[HepuneHaukyasipHbIE PSIMbIE

IIpsamonn yros. IleprneHmukynsap K mnpsMod. HakiloHHas, Npoeknus.
CepenunHblii  meprneHIUKyIssp K otpe3ky. Ceouicmea u  npusHaku
nepneHOUKYIAPHOCU.

Ilooooue

IIponopyuonanvuvle ompesxu, nooooue gueyp. I1o0obnvie mpey2onrbHUKU.
IIpuznaxu nooobus.

B3aumHoe pacnoJioxkeHue NpsMoOi U OKPY>KHOCTH, 08YX OKDYHCHOCHIELI.

HN3MepeHnsi 1 BbIYUCJICHUS

Bean4unbl

[Tonstue BenmnuunHbl. [{nuHa. W3mepenue miuHbl. EAuHUIBI M3MEpeHUs
nnuHbl. Bennuuna yrna. ['pagycHas mepa yria.

[lonsiTue o mIomanAM TIJIOCKOM (Urypsl U ee cBoicTBax. M3mepeHue
rromaaei. EMUHUIBI n3MEepeHus THTOAIN.

[IpeacraBnenue 00 00beMe U ero cBoiicTBax. M3amepenue oobeMa. Equnuisl
U3MEpPEHUs 00bEMOB.

HN3Mepennsi 1 BbIYHUCJICHUS

NHCTpyMEHTBI 111 U3MEPEHUN U ITOCTPOCHHM; U3MEPEHUE U BBIYHCIICHUE
YIJI0B, UIMH (paccTosiHUi), Tuiomaaei. TpuronHomerpuyeckue GyHKIIMA OCTPOTO
yria B MPSIMOYTOJLHOM TPEYTrONbHUKE TpucoHomempuyeckue QyHKyuu mynoco
yena.  BblUHCIIEHHME ~ DJIEMEHTOB  TPEYIOJIBHUKOB € MCIIOJIb30BAHUEM
TPUTOHOMETPUYECKUX  COOTHOWICHUWA. DOpMynbl IUIOMIAAA  TPEYroJIbHUKA,
napajuieiorpaMMa M €ro YacTHBIX BUJIOB, (DOPMyJbl JJIMHBI OKPYXKHOCTU U
mwiomwaan kpyra. CpaBHeHMe M BbluucieHue ruionaaei. Teopema Iludaropa.
Teopema cunycos. Teopema Kocunycos.

Paccrosinus

Paccrosstnue wmexny Ttoukamu. PaccrositHHe OT TOYKM 10 IPSAMOM.
Paccmosnue mesncoy gueypamu.

I'eomeTpuyeckne NoCTpoeHU

['eomeTpuyeckne NOCTPOEHHUS A WILTFOCTPALMU CBOWCTB F€OMETPUYECKHUX
duryp.

NHCTpymMEHTBI 11  NOCTPOCHUW:  LHUPKYJIb, JIMHEWKA,  YTOJbHUK.
Ilpocmetiwue nocmpoenusi yupkyiem u JUHEUKOU: NOCMpoeHue OUCCEeKMpPUCy
yena, nepneHOUKyiApa K npsamou, yeud, pagHo20 OAHHOMY,



Ilocmpoenue mpey201bHUKO8 NO mMpem CMOPOHAM, 08YM CIMOPOHAM U VelLy
MeHCOY HUMU, CIMOPOHE U 08YM NPUNEHCAWUM K Hell YelaM.

enenue ompesxa 6 0anHOM OMHOULEHUU.

I'eomeTpuueckue npeodpazoBanus

IIpeoOpa3zoBanust

[Tonsitnue mpeoOpazoBanus. [IpeacTaBieHre o0 MeTanpeaMETHOM TMOHSTHH
«rpeodpaszoBanue». [looobue.

JIBuxennst

OceBast U LEHTpaJbHAs CUMMETPHUS, NOGOPOmM U NAPAILIENbHblU NEPEeHOC.
Kombunayuu osusicenuti Ha niockocmu u ux c8olcmad.

BekTopbl M KOOPAMHATHI HA MJIOCKOCTH

Bekropsl

[TonsiTe BekTOpa, ACHCTBUSA HAJ BEKTOpAaMH, HCIIOJIH30BAHHE BEKTOPOB B
bu3HKe, paznoxcenue 6eKmopa Ha cocmasadiowjue, CKauiapHoe npousseoeHue.

Koopaunarsl

OCHOBHBIE TIOHSITHSI, KOOPOUHAMbBI BEKMOPA, PACCMOSIHUE MEHCOY MOUKAMU.
Koopounamei cepeounsvt ompeska. Ypasnenus gueyp.

Ilpumenenue 6exmopos u Koopounam Ol peuleHus NpOCMetuux
2eomempuiecKux 3a0adu.

HcTopusi MaTeMaTUKH

Bosnuxnosenue mamemamuxu kax Hayku, smanvi ee pazeumus. OcHogHble
pasdenvl mamemamuru. Bwioarowuecs mamemamuxku u ux 6K1A0 6 pazsumue
HAYKU.

beckoneunocmv muoscecmea npocmuix uucen. Hucia u onuHvl ompeskos.
Payuonanvuvie uyucna. Ilompebnocmv 6 uppayuonanvhvlx uuciax. Illlkona
Tugazcopa

3apooicoenue anceopvr 6 nedpax apupmemuru. An-Xopezmu. Poowcoenue
oykeennot cumeonuku. Il. @epma, ©. Buem, P. /lexapm. Hcmopus éonpoca o
HAaxodxcoeHuu opmyn KopHel aneeOpaudeckux YpasHeHuli cmeneuet, O0Ibulux
yemvipex. H. Tapmanws, [c. Kapoano, HX. Abens, 3. I'anya.

llossnenue  memooda KOOpOuHam, n0360410u4e20 nepegooumb
eeomempudeckue obvekmol Ha A3bIK aneebpul. Tloasnenue epaguxos gynxkyui. P.
Hexapm, I1. @epma. Ilpumepvt paziuunsvix cucmem KOOPOUHAM.

3aoaua Jleonapoo Iluszanckoco (Dubonawuu) o Kpoaukax, yucia
Qubonauuu. 3adawa o waxmamHou o0ocke. Cxo00uUMOCMb 2eoMempudecKoll
npozpeccuu.

Hcmoku meopuu eeposmuocmeii: cmpaxosoe oeno, asapmuvle uepul. 1.
@epma, b.Ilackanw, A. Bepnynnu, A.H.Konmozopos.



Om 3emneodenuss k 2ceomempuu. Ilugacop u eco wxona. @anec, Apxumeo.
IInamon u Apucmomens. [locmpoenue npagunbhblx MHO20)201bHUK08. Tpuccexyust
yena. Keaopamypa kpyea. Yoeoenue kyba. Mcmopusa yucna . 3onomoe ceuenue.
«Hauanay» Eexnuoa. JI Dunep, H.U.Jlobauesckuii. Hcmopus namozo nocmynama.

l'eomempua  u  uckyccmeo.  I'eomempuueckue  3aKOHOMEPHOCMU
OKpYHCaowe2o mupa.

Acmponomus u eeomempus. Ymo u xax ysnanu Aumaxcaeop, Spamocgen u
Apucmapx o pasmepax Jlynvi, 3emau u Connya. Paccmosanus om 3emau 0o Jlynel u
Connya. Hzmepenue paccmosinua om 3emau 0o Mapca.

Ponv poccutickux yuenvix 6 pazsumuu mamemamuxu: JI. Oinep. H.H.
Jlobauesckuii, 11.J1. Yeoviues, C. Kosanesckas, A.H. Koimozopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp |, wkona mamemamuueckux u
Hagueaykux Hayk, paseumue poccutickoeo ¢roma, A.H. Kpwvinos. Kocmuueckas
npoepamma u M.B. Kenowiu.



