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MO CHUTEJIBHAS 3AITUCKA
PaGouass mporpamMMa JIaHHOTO y4eOHOrO Kypca BHEYPOUHOHM NEeSTENbHOCTH pazpaboTaHa B
COOTBETCTBHH C TPEOOBAaHUSIMU:

e @epepanpHoro 3akoHa oT 29.12.2012 Ne 273 «O6 ob6pazoBanuu B Poccuiickoi
denepanuny;

e Crpareruun pazButus BocnuTaHus B Poccuiickoit @eneparuu Ha nepuon o 2025
roja, yrBepkeHHou pacnopspbkenueM [IpaBurensctBa ot 29.05.2015 Ne 996-p;

o ®enepanpHOrO rocy/1apCTBEHHOI0 00pa30BaTEeIbHOTO CTaHAapTa OCHOBHOTO
obmero o6pazoBaHus, yTBEPKIACHHOTO MpukazoM Munnpocsemenus ot 31.05.2021
Ne 287,

e MeToauUeCKUX PEKOMEHAALMI 10 YTOUHEHUIO MOHITHUS U COAEPKAHUS BHEYPOUHOMN
JESTEIIbHOCTH B paMKax pean3aliii OCHOBHBIX 00111e00pa30BaTeIbHBIX MTPOrpaMM,

B TOM 4YHCJI€ B 4YaCTH NPOEKTHOM JEATEIBHOCTH, HAIPaBJIECHHBIC MHUCHbMOM
Muno6pnayku ot 18.08.2017 Ne 09-1672;

e OcHoBHasg o0meoOpa3oBareibHas MporpaMMa OCHOBHOTO O0IIero oOpa3oBaHUs
I'BOY COLI “OL “KOxHbIit ropox’”;

o IlpumepHoii OCHOBHOM oOOpa3oBaTeNbHOM MpoOrpaMMmbl OCHOBHOI'O OOLIETO
oOpa3oBaHus  //[3JIGKTpOHHBIH  pecypc]//  pekum  JOCTynma  CBOOOIHBIN
http://fgosreestr.ru;

e Astopckoil mporpammbel «Martematuka» C.M.Huxoneckoro u gp. (M.:
[Ipoceemenue, 2015), JI.C.Aranacsna u ap. (M.: IIpocsemienue, 2014).

Hcnonb3yemblii y4eOHO-MeTOAMYECKHIT KOMILIEKC:

1. Huxonvckuu C. M., Anrebpa 7 kiacc: yue0, aist oomeoOpa3oBat. opranusanuii / C. M.
Huxonbsckuit, M. K. Tloranos, H. H. Pemernukos, A. B. llleBkun. - M: IIpocBemienue,
2016.

2. Ilomanos M. K., Anre6pa 7 xnacc:aunakt. marepuainsl / M. K. [Totanos, A. B. IlleBkuH.
- M. : [Ipocsemienue, 2015.

3. Huxonwvckuti C. M., AnreGpa 8 xiacc: yue0, mist obmeodpaszosat. opranuzanuii / C. M.
Huxonwsckuii, M. K. [loranos, H. H. Pemernukos, A. B. [lleBkun. - M. : [IpocBemienue,
2016.

4. Ilomanos M. K., Anrebpa 8 knacc:quaakt. matepuansl / M. K. [Toranos, A. B. llleBkuH.
- M. : [Ipocsenienue, 2016.

5. Hukonvckuu C. M., Anrebpa 9 knacc: yued, 1y oduieodbpazosar. opranuzanuii / C. M.
Huxonbsckuii, M. K. [Toranos, H. H. Pemetnukos, A. B. llleBkun. - M. : [IpocBenienue,
2018.

6. Ilomanos M. K., Anrebpa. 9 knacc:nuaaxt. matepuanst / M. K. IToranos, A. B. [lleBkuH.
- M. : [Ipocsemienue, 2015.

7. JI.C.ArtanacsH, B.®. byry3os, C.b.Kagomues, 3.I'.Ilozgusk, WM.M.KOnuna, yueOHUK
"T'eometpus 7-9" (M.: IIpocsemenue, 2016)

8. JlumakTuueckrue MaTepHalbl 0 TeOMeTpHH i 7 Kiacca, 8 kiacca, 9 kiacca b.I'.3uB,
B.M.Meiinep- M: [Ipocsemienue, 2015 (0na yuumens)

Heap yuedHOrO Kypca:

1. Cucrematuzanust W yriayOsieHWe 3HAaHUM, 3aKperieHHe U YIPOYHEHHE YMEHHIA,
HEOOXOJAUMBIX JUISl PeIICHUsS] MAaTeMaTHUECKUX 3a/1au.

2. [Tony4yenue ob1ero npeacTaBieHus 00 IeMEeHTapHONH MaTeMaTHKe U IPUMEHSIEMbIX B Hel
METOJIaX KaK O COCTABJIAIOIIEH BCEH MAaTEMAaTUYECKON HAYKH.


http://fgosreestr.ru/
http://fgosreestr.ru/

3. Pa3BuTue J1I0rnuecKkoil 1 METOO0JIOTUYECKON (B Y3KOM CMBICIIE) KYJIbTYPhl, COCTaBIISIOLIEH
CYIIECTBEHHBII KOMIOHEHT KYyJIbTYPHl MBIIUICHUS, paccMaTpUBacMblii B pamKax oOIei
KYJIBTYpBI.

4. Ommagenne OOMKMMH TNpHEMaMH  OpraHU3alMM  JCWCTBUI:  IJIAHUPOBAHUEM,
OCYILIECTBIICHUEM I1JIaHA, AaHAJIM30M U BBIPAKEHUEM PE3YJIbTATOB JAEUCTBUM.

5. ®opmHupoBaHHME WHIMBUAYAJIbHBIX OOpa30BaTEIbHBIX HWHTEPECOB U  CKIOHHOCTEH
HIKOJIbHHKA.

3agauu yyeOHOro Kypca:

® YJIOBJETBOPEHHUE MHIMBUAYAIBHBIX 00pa30BaTeIbHbIX NOTPEOHOCTEH yyaluxcs;

® [IOJrOTOBKA K OCO3HAaHHOMY U OTBETCTBEHHOMY BBIOODPY chepsl Oyayiuei
po¢eCCHOHATILHOMN 1eATEIbHOCTH, TPOEKTUPOBAHKUE NIPOPECCUOHATBHOMN Kaphephl,

® CoJeicTBHE PAa3BUTHUIO Y IIKOJIBHUKOB OTHOLICHHUS K ce0e KaK K CyObeKTy OyayIiero
npodeccnoHaTbHOTO 00pa30BaHus U MPO(HECCUOHATLHOTO TPY/IA;

e BbIpabOTKA y yHalIMXCs TAKMX YMEHHH, KaK LeJeroaraHie, IpoeKTHPOBaHUE,
CMBICIIOBOE UTEHHE, HaOII0/IeHue, aHalu3, 00001eHNe, pedieKcus, cucTeMaTu3anus
YMEHHM U CIIOCOOOB EATEIILHOCTH, HAlIPABJIEHHBIX Ha PELICHUE 3a/1a4;

e (opMHUpOBaHHUE IPOEKTHOT0, TEXHOJOTUUYECKOTO MBIIIUICHUS;

® [IOBBIILIEHUE YPOBHS COLMATM3ALNN JINYHOCTH;

® CO3/JaHHE YCIOBHUH 11 caMo00pa3oBaHusi, OPMUPOBAHUS Y YUAITUXCSI YMEHHUH U
HAaBbIKOB CAMOCTOSITEIbHON pab0OThl U CAMOKOHTPOJISI CBOMX JIOCTHKEHUI.

® CO3/laHU€ YCIIOBUH yCIOBHUS JJIsl YCHEIIHONW NOATOTOBKU K 9K3aMEHY, TOCTYIUICHUIO B
y4ueOHbI€ 3aBEJICHHS 10 OKOHYAHUU ILIKOJIbI.

MecTo y4eOHOro Kypca B IIJIaHe BHEYPOYHOM J1esITeJIbHOCTH
VYueOHsIil Kypce npeaHa3zHadeH A oOydaronmxcs 9-xX KJIaccoB; paccunuTaH Ha 1 gac B
HEJIEeIIHo.

9-ii
KJ1ace
KoanuecTBO 4acoB B HeAETI0 2
Koan4ecTBO 4acoB B 1oj 68

dopmMbl IPOBeIEHUS 3aHATHI Y4eOHOT0 Kypca:

e Ounag (rpynmnoBasi, UHIUBUIYyaIbHas);
e JlucraHIMOHHAS (MHIUBUAYaJIbHAS);
e CopeBHoBarenbHas (OIUITYPHUPBI, MATEMATHYECKAST KIIEPECTPEIIKA»).

COJAEPKAHUE YYEBHOI'O KYPCA

OOBIKHOBEHHBIE U AecSITUYHBIE Apodu. CTaHIapTHBIN BU YKCIIA.

JIuneliHbIe U KBaJIpaTHbIC YPABHEHUS. Y PABHEHHUS], HEPABEHCTBA, CUCTEMBL.

Uwucna Ha koopaAuHATHOU NpsiMOM. IIpencraBiienne penieHni HEPaBEHCTB U X CUCTEM Ha
KOOPJMHATHOU MPSIMOM.

I'paduku 1 ux coiictBa. Urenue rpadukoB u quarpamm.

MHorounensl. Anredbpandeckue 1pooH, creneHu. JlomycTiumble 3HaYeHHs IEPEMEHHOM.
[Toncuer yrnos. TpeyronpHuk. YeTpipexyroibHUK. OKpyKHOCTD.

I'eomerpuueckue 3a1a4n Ha JOKa3aTEJIbCTBA.

HccnenoBanue GyHKIMH U IOCTpOeHUE Tpaduka. 3aJaHus ¢ TapaMeTpOM.

TexcToBbl€ 3a7jaun HA MPAKTUYECKUN PACUET.



Pemrenune 3aa4d npakTU4eCKON HAIIPaBICHHOCTH.
DneMeHTbl KOMOMHATOPUKU U TEOPUH BEPOSTHOCTEN.
[IpeoOpaszoBanus anreOpandeckux BHIPAKCHHM.

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA

JInuHOCTHBIE

I'oToBHOCTE 00y4arOIIMXCSA PYKOBOACTBOBATHCS CHCTEMOH IO3UTUBHBIX LIEHHOCTHBIX
OpHUEHTALMM U pacIIUPEHUE OMbITA IEATEIbHOCTH Ha €€ OCHOBE.

I1o OCHOBHBIM HaNpPaBIEHUSM BOCIIUTAHHUS:

e TpPaXJAHCKOE: HEMPUATHE  JIOOBIX  (HOpM  SKCTPEeMHU3Ma,  JUCKPUMHUHALWY,
FOTOBHOCTh K pa3HOOOPa3HOW COBMECTHOM JAEATEIbHOCTH, CTPEMJIEHHE K
B3alMOIIOHMMAHMIO U B3aUMOIIOMOILY;

e I[ATPUOTUYECKOE: OCO3HAHUE  POCCHMCKOW  TIpakAaHCKOW  HJICHTUYHOCTH B
HOJHUKYJIBTYPHOM M MHOTOKOH(ECCHOHATIBHOM OOIIECTBE, MPOSIBIIEHUE UHTEpECa K
IIO3HAHHUIO POJHOIO f3bIKA, UCTOpUH, KyJIbTypbl Poccuiickoin denepanuu, cBOEro
Kpasi, Hapos1oB Poccuu;

e JIyXOBHO-HPaBCTBEHHOE. OPUEHTAllMsl HA MOpPAJIbHbIE I[IEHHOCTM M HOPMBI B
CUTYallMsiX HPABCTBEHHOIO BbIOOpPA; FTOTOBHOCTH OILIEHUBATh CBOE IOBEJCHUE U
NOCTYIKH, MOBEJAECHUE U MOCTYNKH APYTUX JIOAEH C MO3ULMH HPAaBCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHUS IOCJIEICTBUM MOCTYIKOB; aKTUBHOE
HENPUSITHE aCOLUAIbHBIX IOCTYIKOB, CBOOO/JAa M OTBETCTBEHHOCTb JUYHOCTH B
YCIIOBUSIX UHJIMBUYaJIbHOTO U OOILECTBEHHOT'O IPOCTPAHCTBA;

e BCTETUYECKOE: BOCIPUMMYUBOCTh K pa3HbIM BUJAM HCKYCCTBa, TPAAULUAM U
TBOPYECTBY CBOETO M APYTUX HApOIOB, IOHUMAHHE 3MOLMOHAILHOTO BO3EHCTBUS
HCKYCCTBA; OCO3HAHHME BAXKHOCTH XYJOXKECTBEHHOW KYJIbTYpbl Kak CpeacTBa
KOMMYHUKAIlMd U CAMOBBIPA)KEHUS; IOHUMAHUE LIEHHOCTU OTEYECTBEHHOI'O H
MHPOBOT0 HMCKYCCTBA, POJM 3THUYECKUX KYJIbTYPHBIX TPaAULMNA M HAPOJHOTO
TBOPYECTBA; CTPEMJIEHUE K CAMOBBIPAYKEHHUIO B Pa3HbIX BUJIaX UCKYCCTBA,

e (u3nMYecKOro BoCUTaHus, HOPMUPOBAHUS KYIbTYpPhI 3J0POBBS U SMOIIMOHAIBHOTO
6J1aronoxy4us: 0CO3HaHHE [IEHHOCTH JKU3HU, COOJI0IEHUE MTPaBUII O€30M1acHOCTH, B
TOM YHCJI€ HABBIKOB O€30MacHOr0 IOBEAECHUS B HHTEPHET-CpPese; CHOCOOHOCTh
aJalTUPOBATbCSl K CTPECCOBBIM CHUTyalUsIM M MEHSIOUIMMCS  COLMAJIbHBIM,
UH(POPMALIMOHHBIM U IPUPOAHBIM YCIOBHSIM, B TOM YHCIJI€ OCMBICISIS COOCTBEHHBIIM
ONBIT U BBICTpaMBas JalibHEHINNE 1IeJH; yMEHUE NPUHUMATh cedsl U JpYyrux, He
OCy’KJas; YMEHHE OCO3HaBaTh AMOIMOHAIBHOE COCTOSIHUE ce0sl U APYTHX, YMEHUE
yIpaBJIATh COOCTBEHHBIM AMOILMOHAIBHBIM  COCTOSIHHEM; C(POPMUPOBAHHOCTh
HaBbIKa pedUieKCHH, NMPU3HAHHME CBOETO IpaBa Ha OMIMOKY M TAaKOro K€ IpaBa
JIPYroro 4ejoBeKa,;

e TPYAOBOE: OCO3HAHME BAXHOCTH OOyUeHHs] Ha MPOTSHKEHUU BCEH KHU3HM Ui
YCIIEIIHOM NpoQecCHOHaNbHON AEATENbHOCTH U Pa3BUTHE HEOOXOAMMBIX YMEHUMH
JUIS 3TOTO; YBaXXEHHE K TPYly U pE3yJIbTaTaM TPYIOBOU IE€ATEIbHOCTH; OCO3HAHHBIN
BBIOOp M MOCTPOCHME MHIMBUAYAJIIbHOW TPaeKTOPUM 0Opa30oBaHUs M KU3HEHHBIX
IUTAaHOB C YYETOM JIMYHBIX M OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;

e DKOJIOTUYECKOE: MMOBBIIIEHHE  YPOBHSI  JKOJOTMYECKOW  KYJIbTYPBHI; aKTUBHOE
HETIPUSITUE NEUCTBUM, TPUHOCAIINX BPEl OKPYXKAIOUIEH CpEIE;

e IICHHOCTh HAYYHOT'O IO3HAHUS: OBJIAJICHUE SI3bIKOBOW U YUTATENBCKON KYyJIbTYpOil
KaK  CpeICTBOM  TO3HAHUS  MHpA; OBJIAJCHME  OCHOBHBIMU  HaBBIKAMH
UCCIIEIOBATENIbCKOM  JeSITeIbHOCTH, YCTaHOBKAa HAa  OCMBICIIEHHE  OIIbITA,
HaOJII0/IEHUH, TIOCTYNKOB W CTPEMJIEHHUE COBEPUICHCTBOBATH IYTH JOCTHUKEHHS
MHAUBUAYAJIbHOTO U KOJIJIEKTUBHOTO OJaronoayvusl.



AnanTarys 00yJaroImuxcsl K U3MEHSFOIIMMCS YCIIOBHUSAM COLIUATBHON U IPUPOTHON Cpebl:

OCBOCHHE OOYYArOIIMMUCS COIMAJIBHOTO OIbITa, OCHOBHBIX COLMAIIBHBIX POJIEH,
HOPM U TPaBUJI OOIIECTBEHHOTO MOBeIeH s, (POPM COLMAIBHOM KU3HU B TPYIIaxX U
cooOmiecTBax, BKIOYas CEMbIO, TPYIIIbI, COPMHUPOBAHHBIE TIO PO ECCHOHATHHOM
JIeATEIbHOCTH, TAK)KE B PAMKAaX COLMAJIbHOTO B3aUMOACHCTBUSA C JIFOAbMU U3 IPYrOU
KYJIBTYPHOH CpEJIbI;

noTpeOHOCTh BO B3aWMOJICHCTBUU B YCIOBHSX HEOIPEICIEHHOCTH, OTKPBITOCTb
OIIBITY U 3HAHUAM JIPYTUX;

NOoTpeOHOCTh B JICWCTBUHM B YCIOBHUSX HEONPEICICHHOCTH, B MOBBIIICHUH YPOBHS
CBOEH KOMIIETEHTHOCTH 4epe3 IPAKTUYECKYIO JEATEIbHOCTh, B TOM YHCIIE YMEHHUE
YUUTBCS y OPYIMX JIOACH, I0JydaTh B COBMECTHOM IEATENbHOCTH HOBBIC 3HAHUS,
HAaBBIKM ¥ KOMIIETEHLIMHU U3 OIbITA IPYIUX;

HE00XO0AUMOCTh B (POPMHUPOBAHUM HOBBIX 3HAHUM, YMEHHMH CBsI3bIBaTh 0Opas3bl,
(bopMynupoBaTh UJEH, MOHATHS, TUIOTE3bl 00 00BEKTaX U SIBIECHUSX, B TOM YHCIIE
paHee HEM3BECTHBIX, OCO3HaHME AeduLuTa COOCTBEHHBIX 3HAHUN M KOMIIETEHIIHIH,
IUIAHUPOBAHKE CBOETO Pa3BUTHS,

YMEHHE OIEPUPOBATb OCHOBHBIMM IOHATHUSAMM, TEPMUHAMU U IPEICTABICHUSMHU B
00/1acTH KOHLENIMH YCTOWYMBOIO pPAa3BUTHUS, aHAIW3UPOBATh U  BBIIBIATH
B3aMMOCBSI3b IPUPOABI, OOLIECTBA W HKOHOMMKH, OLIEHMBAaTh CBOU JEHCTBUS C
YYETOM BIIMSHHUSA Ha OKPYKAIOUIYIO Cpely, NOCTHKEHUS LeJled U IPEOJOICHUS
BBI30BOB, BO3MOKHBIX TJI00aJIbHBIX MTOCIIE/ICTBU;

CIOCOOHOCTh OCO3HaBaThb CTPECCOBYIO CHUTYallMIO, OLIEHUBATh IPOUCXOJALINE
W3MEHEHHUS U UX NOCJIEICTBUS, ONNPAsICh HA JKU3HEHHBIM, pEYeBON U YATATEIbCKUI
OTIBIT; BOCIIPUHUMATh CTPECCOBYIO CUTYAIMIO KaK BbI30B, TPEOYIOLIUI KOHTPMED;
OLICHMBATh CHUTYyalUMI0 CTpEcca, KOPPEKTUPOBATH IIPUHUMAEMBbIE PpELICHUS U
NEeNUCTBUS,

(GbopMynIMpOBaTh U OLIEHUBATh PUCKHU M IMOCIEICTBUs, (HOPMHUPOBATH OIBIT, YMETh
HaXOJUTb IIO3UTUBHOE B CIIOKUBILIEHCS CUTYalUH,

OBbITh FTOTOBBIM JIEHICTBOBATh B OTCYTCTBUE TapaHTUH ycrexa.

MeTtanpeameTHbie
OBnajieHre YHUBEPCATBHBIMU YUeOHBIMHU TO3HABATEILHBIMU JICHCTBHUSMH:
1) 6Ga3oBbIE IOTHYECKUE JCHCTBUS:

BBISIBJISITh M XapaKTePHU30BaTh CYIIECTBEHHbBIC TPU3HAKU 00BEKTOB (SIBJICHUIN);
YCTaHABIIMBATh CYIIECTBEHHBIM MpU3HAaK KilaccU(UKAIMKM, OCHOBAHUSA  JUIS
0000111eH!S M CpaBHEHUS, KPUTEPUH MPOBOIMMOTO aHAJIN3a,

C YYETOM IMpEAoKEHHOM 3a7auu BbIABJISATH 3aKOHOMEPHOCTH U MPOTHUBOPEUUS B
paccMaTpuBaeMbIX (pakTax, JaHHBIX M HAOIIOJCHUSX;

IpeaIaraTe KpUTEPUN JJIs BBISIBICHHS 3aKOHOMEPHOCTEN U POTUBOPEUNH;
BBISIBJIATh  AeUUUTH HH(pOpMAIMK, JAHHBIX, HEOOXOOUMBIX JUISI pEIIeHUs
IIOCTaBJIEHHOW 3a/1a4H;

BBISBJIATH IPUYMHHO-CIICCTBEHHBIE CBA3H IIPU U3YUEHHUH SIBJICHUH U IIPOLIECCOB,;
JIEJIaTh BBIBOJBI C UCIIOJIb30BAHUEM JIEAYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIOUEHHH,
YMO3aKJIIOUEeHUH 10 aHaJIOruu, (GOpMYJIHPOBATh TUIIOTE3bI O B3aUMOCBS3AX;
CaMOCTOSITENTHO BBIOMpAaTh CHOCO0 pemeHus y4deOHOW 3amayn  (CpaBHHBAThH
HECKOJIbKO BapHAaHTOB pEILICHMs, BBIOMpaTh Hauboyiee MOAXOIAIIUN C y4eToM
CaMOCTOSITENILHO BBICICHHBIX KPHTEPHUEB);

2) 0a30BbBIC HUCCIIEAOBATEIbCKUE ICHCTBHS:

HCIIOJIb30BATh BOIIPOCHI KaK HCCIIeN0BaTEIbCKUM HMHCTPYMCHT IIO3HaHMU,



e (opMynHpOBaTH BOMPOCH], (PHUKCUPYIOIIME pPa3pbIB  MEXKIy pEaTbHBIM U
KeNaTeIbHBIM COCTOSIHUEM CHUTYyallud, O0bEKTa, CAMOCTOSTENIbHO YCTaHABJIMBAThH
HCKOMOE U JaHHOE;

e (QopMupoBaTh TUNOTE3y 00 HCTHHHOCTH COOCTBEHHBIX CYXICHHHA W CYXKICHUUN
JpYruX, apryMEHTHPOBAThH CBOIO MO3HIINIO, MHEHHUE,

e TPOTHO3UPOBATH BO3MOXKHOE JalbHEHIIEee pPa3BUTHE MPOIECCOB, COOBITUH M HX
MOCIICACTBHSI B AaHAJIOTMYHBIX WU CXOAHBIX CHUTYAIHSX, BRIABUTATH IIPEATIOIOKCHHUS
00 UX pa3BUTHUHU B HOBBIX YCJIIOBHUSX U KOHTEKCTAX;

3) pabota ¢ uHpOpMauei:

e TIPUMEHSTH PA3IMYHBIC METOMbI, HHCTPYMEHTBI U 3aIPOChl IPU MOHWCKE U O0TOOpe
uH(GOpMallMM WIM JaHHBIX W3 HCTOYHHUKOB C YYETOM MpPEIONKEHHOW yueOHOM
3aJ]a4uM U 3aJJaHHBIX KPUTEPHEB,;

e BBIOMPATH, AHAJIM3UPOBATH, CUCTEMATU3UPOBATH U HHTEPIPETUPOBATH HHPOPMAIIHIO
pa3IMYHbIX BUJOB U (DOPM IpeICTaBICHHUS,

e HAXOIHUTh CXOJHBIC apPIryMEHTHI (MOATBEPIKIAIOIINE UITH OMPOBEPTAIONIHE OJHY U TY
K€ UJICI0, BEPCHUIO) B Pa3IMYHbIX HH()OPMAIIMOHHBIX HCTOYHHKAX;

e CaMOCTOATEIBHO BBIOMPATh ONTUMAIbHYIO (OpMY MpPEACTaBICHUS HHPOPMAIUU U
WTIOCTPUPOBATH pellaeMble 33/1a4d HECTIOKHBIMH CXEMaMH, JuarpaMmmamu, WHOU
rpaguKoi U UX KOMOMHAITUSIMU;

e OLIGHMBATh HAJCKHOCTh HWHPOPMAIMU MO  KPUTEPUSIM,  MPEIJIOKCHHBIM
MeAarorn4eckuM pabOTHUKOM WM C(HOPMYITHPOBAHHBIM CAMOCTOSITENBHO;

e 3] ¢EeKTUBHO 3aNIOMHUHATH U CUCTEMaTU3UPOBATh UH(POPMALIHIO.

OBnazneHue yHUBEPCAIbHBIMU Y4EOHBIMU KOMMYHUKATUBHBIMU JICHCTBUSMU:
1) obuienue:

e BOCIPUHUMATH U POPMYITUPOBATH CYKJIEHUS, BHIPAKATh SMOIIMU B COOTBETCTBHH C
HEJISIMHA U YCIIOBUSIMU OOIICHUS;

e BbIpaXaTh ce0s1 (CBOIO TOUKY 3pEHHS) B YCTHBIX U MUChMEHHBIX TEKCTaX;

e pacrno3HaBaTh HeBepOaIbHBIE CPECTBA OOIICHHUS], IOHUMATh 3HAYCHHUE COIIMAIbHBIX
3HAKOB, 3HATh U PACHO3HABATh MPEINOCHUTKH KOHMIUKTHBIX CUTYallUid U CMSTYATh
KOH()JIMKTHI, BECTH TIEPErOBOPHI;

e TIOHMMATh HaMEPECHHS JIPYTUX, TMPOSBIATH YBAKUTEIBHOE OTHOIICHHE K
co0eceIHUKY U B KOPPEKTHOH GopMe popMyIHUpOBaTh CBOU BO3PAKEHMUS,

e B X0 auanora u (KiM) JUCKYCCHU 3a/1aBaTh BOIPOCHI IO CYILECTBY 00CYKIaeMOi
TEMBl W BBICKA3bIBaTh WJIEW, HAICJICHHBIE HA PEIICHHWE 3aJayll W TOJAJepKaHue
0J1aro’kenaTeaIbHOCTH OOIIEHUS,

e COIMOCTaBISITh CBOM CYXKIEHHUS C CYKACHUSMH JAPYIHX YYacCTHUKOB JIHAJOTa,
OOHapY>KUBATh pa3IMuUe U CXOJCTBO MO3UIIHN;

e MyOJUYHO MPEACTABIATH PE3YIbTAThl BBIIOJIHEHHOTO ONbBITa (IKCIIEPUMEHTA,
UCCIICIOBaHMsI, IPOCKTA);

e CaMOCTOATENBHO BHIOMPATh (POpPMAT BBICTYIUICHHUS C YYE€TOM 3aj]ad MPE3CHTAIluNd U
0COOEHHOCTEH ayTUTOPHH W B COOTBETCTBUM C HHUM COCTaBJSTh YCTHBIE U
MUCHMEHHBIE TEKCTHI C UCTIOIF30BAHNEM HILTIOCTPATUBHBIX MaTEPUAIIOB,;

2) COBMECTHas JIEATEIbHOCTb.

e TIOHMMATh W HMCIIOJIB30BATh MPEUMYIIESCTBA KOMAHTHOW ¥ MHIUBHIYaJILHOW PabOTHI
IIPU peLICHUH KOHKPETHOM Mpo06sieMbl, 000CHOBBIBATh HEOOXOJUMOCTh PUMEHEHH S
TPYIIOBBIX (OPM B3aUMOJICHCTBHUS MTPH PEIICHUN TTOCTABICHHOW 33J1a4H;

e TIPUHHUMATH [IE€Th COBMECTHOU JCATEIBHOCTH, KOJUIEKTUBHO CTPOUTH JICHCTBHS T10 €€
JOCTIDKEHUIO: pacTpeiessiTh POJIH, JIOTOBApUBATHCSA, OOCYXKIATh MpOIEecC |
pe3ynbTaT COBMECTHOM pabOTHI;



e yMeTh 0000IIaTh MHEHHUS HECKOJIBKHX JIIOJICH, IPOSIBIATH TOTOBHOCTh PYKOBOJMUTH,
BBITOJIHATH IOPYYEHMUS], TOAUUHATHCS,

e IUIAHMPOBATh OPraHU3ALMUIO0 COBMECTHOI PabOTHI, OMPENEIISATh CBOKO POJIb (C y4eTOM
NPEANOYTCHUI 1 BO3MOXXHOCTEH BCEX y4aCTHUKOB B3aUMOJICHCTBHS), paclipeIeisTh
3aJaud MEXJy YICHAMHU KOMaH/bI, y4acTBOBAaTh B TIPYMIOBBIX (hopMax pabOTHI
(oOcyxneHusi, 0OMEH MHEHHUSIMH, «MO3TOBBIC IITYPMBI» U UHBIC);

e BBINOJHATH CBOIO YacTh pabOTHI, JOCTUTaTh KAUECTBEHHOT'O PE3YJbTaTa Mo CBOEMY
HAIpPaBJICHUIO U KOOPAUHUPOBATh CBOU ACUCTBUS C APYTUMU WIEHAMHU KOMAaH/IbI,

e OIICHMBATh KauyeCTBO CBOETO0 BKJIaJa B OOIMMHA MPOAYKT IO KPHUTEPHSIM,
CaMOCTOSITENILHO C(HOPMYITUPOBAHHBIM YYACTHHUKAMU B3aUMOJICHCTBHS;

e CpPaBHHUBATbH PE3YJbTaThl C MCXOMHOM 3a7adedl U BKJAJ KaKIOrO WICHAa KOMaHIbI B
JOCTHDKEHUE DPE3YNbTaToOB, pa3feisaTh cdepy OTBETCTBEHHOCTH M IPOSIBIATH
TOTOBHOCTH K IIPEJOCTABJICHHUIO OTYETa NIEPE]] TPYIIION.

OBinazieHne YHUBEPCAIbHBIMU YU4E€OHBIMU PETYISITUBHBIMU JEHCTBUAMU:
1) camoopranuzanus:

e BBIABJIATH IPOOJIEMBI JUIsl PEILICHHSI B AKM3HEHHBIX M YU€OHBIX CUTYyallUsX;

e OpHUCHTHUPOBATHCS B PA3NUYHBIX IOAXOMAX HPHHATHS PEIICHUI (MHIMBUAyaTbHOE,
HPUHSATHE PELICHUsS B TPYIIIE, IPUHITHE PELICHHUH TPYIIIOii);

e CaMOCTOSITENIHO COCTABIIATH AITOPUTM pelIeHHs 3a1aul (MM ero 4acTh), BEIOUPATh
croco0 perieHus yu4eOHOH 3ajau ¢ y4eTOM UMEIOIUXCSA PECYPCOB U COOCTBEHHBIX
BO3MO>KHOCTEH, apryMEHTUPOBaTh MpeJlaracMble BApUAHTHI PEIICHUN;

e COCTaBISTH IUIAH JCUCTBUIl (IUIaH peaM3alii HAMEYECHHOTO AlITOPUTMA PELICHHS),
KOPPEKTHPOBATh MPEAJIOKEHHBIHN aIrOPUTM C Y4€TOM HOJIYYEHUsI HOBBIX 3HAHUH 00
U3y4aeMOM OOBEKTE,;

e JIeJIaTh BBIOODP U OpaTh OTBETCTBEHHOCTD 3a PELLICHHUE;

2) CaMOKOHTPOJIb:

e BJJIETh CIIOCOOAMHU CAMOKOHTPOJIS,, CAMOMOTHUBALIUH U pe(ICKCUH;

e 1aBaTh aJCKBAaTHYIO OLEHKY CUTYyallMH U NIPEAJIararh IJIaH €€ U3MEHEHUS,

e YYMUTHIBaTh KOHTEKCT U NPEABHUIETh TPYJHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIpU
pelmieHMM  y4eOHOM  3adaud, aJanTUpPOBaTh pELIEHHEe K  MEHSIOIMMCS
00CTOSITENLCTBAM,

e OOBSICHATH TPHYUHBI JOCTHOKEHHS (HETOCTHIKCHHUS) pPe3yJbTaTOB JESTEIbHOCTH,
JaBaTh OLEHKY MPUOOPETEHHOMY ONBITY, YMEThb HAaXOJIWUTh IO3UTUBHOE B
MPOU3OLIEIIEH CUTYalINH,;
BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSTENbCTB,
M3MEHHUBILIUXCS CUTYallUi, yCTAHOBJIEHHBIX OMIMOOK, BOSHUKIIMX TPYAHOCTEH;

e OLIEHUBATh COOTBETCTBHUE PE3yNbTaTa LEJIU U YCIOBUSIM,
3) SMOIMOHABHBIN WHTEIICKT:

e pa3nuyarh, Ha3bIBAaTh M YIPABIATH COOCTBEHHBIMH SMOLIMSIMU U SMOLMSIMH IPYTHX;

e BBIABJIATH U aHAJIM3UPOBATH IPUUMHBI SIMOLUI;

e CTaBUTH ce0s HA MECTO JPYTOro YeJIOBEKa, IOHUMATh MOTUBBI U HAMEPEHMUSI APYTOTo;

e PpEryJaHpoBaTh COCOO BBHIPAKEHUS IMOLIUH;

4) npuHsATHE CeOS U APYTHX:

e OCO3HAHHO OTHOCHUTHCS K APYTrOMY YeJOBEKY, €r0 MHEHHUIO;

e TPU3HABATh CBOE MPABO Ha OMIMOKY M TaKoe ke MPaBo JIPyroro;

e TPUHUMATH ceOd U APYTUX, HE OCYXK/as;

e OTKPBITOCTH ce0e U IpyTruM;

e 0CO3HaBaTh HEBO3MOKHOCTb KOHTPOJIMPOBATH BCE BOKPYT.

IIpeameTHbIC
BrllTyCKHUMK Hay4duTCA



9J1eMeHThI TCOPHUHU MHOKECTB U MaTeMaTH4eCKOH JOrHKH

OnepupoBarb Ha 0a30BOM YpPOBHE MOHATUSAMHU: MHOXXECTBO, 3JEMEHT MHOKECTBA,
IIOIMHOKECTBO, IIPUHAJIEKHOCTB;

3a/1aBaTh MHOYKECTBA IIEPEYUCICHUEM UX DIIEMEHTOB;

HaXOJUTb IepeEceUeHue, 00bEIMHEHHE, TI0AMHOXKECTBO B IIPOCTEUILINX CUTYALMSIX;
OlepupoBaTh Ha 0a30BOM YypOBHE IIOHATHUSAMH: OIPEJEIEHUE, AaKCHOMa, TEOpeMa,
JI0Ka3aTeNIbCTBO;

IIPUBOJUTH IIPUMEPBI U KOHTPIIPUMEPBI JUIs TOATBEPIKICHUS CBOMX BBICKA3bIBaHUI.
Yucaa

OnepupoBarh Ha 0a30BOM YpPOBHE IOHSTHUSAMHU: HATypajJbHOE YHCIO, LEJI0€ YHUCIO,
OOBIKHOBEHHAsA JpOo0b, NecsATHYHass APoOb, CMENIaHHas JIpo0b, pAIMOHAIBLHOE YHUCIIO,
apu(MeTHYECKUI KBaJpaTHbIA KOPEHb;

HCIIOJIB30BaTh CBOKMCTBA YMCEN U PAaBWJIA JEHCTBUN IIPU BBIIIOJHEHUN BBIYMCIICHU;
KCIOJIb30BaTh MPU3HAKKU JECTUMOCTH Ha 2, 5, 3, 9, 10 npu BBHINOJHEHUU BBIYMCICHUN U
pELIEHNN HECIIOKHBIX 3a/1a4;

BBITIOJIHATH OKPYIVICHHE PAllMOHATIBHBIX YUCENl B COOTBETCTBUU C IIPAaBUIIAMY;

OLICHMBATh 3HAYEHUE KBAJPATHOTO KOPHS U3 MOJIOKUTEIBHOIO LIEIO0Tr0 YHCIa;
pacrno3HaBaTh pallMOHAIbHBIE U UPPALMOHAIBHBIE YNCIIA;

CpaBHMBATbh YUCIIA.

ToxnecrBeHHBIC IPe0Opa3oBaHuA

BbInonHATE HECHOXHBIE MPeoOpa3oBaHMsl JJISl  BBIYMCICHUS 3HAYEHUH YMCIIOBBIX
BBIPAKEHUH, COIECpPXKAIUUX CTEINEHW C HATYPAJIbHBIM I10KA3aTEJIEM, CTENEHU C LEJIBIM
OTpHULATENbHBIM [10KA3aTENIEM;

BBINOJIHATh HECJIOKHBIE IPEeoOpa3oBaHUs LENbIX BBIPAXEHUN: pacKpbhIBaTh CKOOKH,
IIPUBOJIUTH MOJOOHBIE CIIaraeMbI€;

HCIOJIb30BaTh (POPMYIIbI COKPAILIEHHOI'O YMHOXEHUsI (KBaJpaT CyMMBbI, KBaJpaT pa3HOCTH,
Pa3HOCTh KBAJPATOB) JUIsl YIIPOILIEHUS BRIYMCIICHUN 3HAUYEHUN BBIPAKCHHUI;

BBINOJIHATH HECJIOKHBIE MTPE0Opa30oBaHusl JPOOHO-TMHEWHBIX BBIPQXKEHUI M BBIPAKCHUH €
KBa/IpaTHBIMU KOPHSIMH.

YpaBHeHHS U HEPABEHCTBA

OmnepupoBarb Ha 0a30BOM YpOBHE IOHSTHUSMHU: PABEHCTBO, YHCIOBOE PAaBEHCTRBO,
YPaBHEHUE, KOPEHb YPAaBHEHHs, pEIICHUE YpPaBHEHUS, YHCIOBOE HEPABEHCTBO,
HEPaBEHCTBO, PEIEHHE HEPABEHCTBA,

IIPOBEPSATH CHPABEUIMBOCTH YHCIIOBBIX PABEHCTB M HEPABEHCTB;

pelaTh JMHEWHbIE HEPAaBEHCTBA U HECTIOKHBIE HEPABEHCTBA, CBOASIINECS K TMHEWHBIM;
pelaTh CUCTEMBI HECIIOKHBIX JIMHENMHBIX YPaBHEHM, HEPABEHCTB;

MIPOBEPSTH, SIBISIETCS JIU JAHHOE YHCIIO PEIIEHUEM ypaBHEHUS (HEPaBEHCTBA);

pelaTh KBaJpaTHble ypaBHEHUs 10 (opMysie KOpHEH KBaJpaTHOIO YpaBHEHUS;
n300pakaTh peIIeHUs] HEPABEHCTB M UX CUCTEM Ha YMCIIOBOM MPSMOH.

DyHKUMH

HaxoauTs 3HaueHune QyHKIMU M0 3aJaHHOMY 3HAUEHUIO apryMEHTa;

HaXxOJUTh 3HAUYE€HHWE apryMeHTa [0 3aJaHHOMY 3HaueHUI0 (YHKIUU B HECIOKHBIX
CUTYaLUsX;

OIIPEAEIIATH MOJOKEHUE TOUKH I10 €€ KOOPAUHATAM, KOOPINHATBI TOUKH 10 €€ MOJIOKEHUIO
Ha KOOPAMHATHOM MJIOCKOCTH;

no rpapuKy HaxoIuTh 00JAaCTh ONpEeJeNeHUsl, MHOXECTBO 3HAYCHHUU, HYIU (DYHKIUH,
MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA, IPOMEXKYTKH BO3pAaCTaHUs U yObIBaHMS, HaUOOJbIIEE U
HauMeHbIlIee 3HaYeHUs] PYHKIINH;

CTPOUTH rpapuK JIMHEWHON QYyHKINH;



MPOBEPSITH, SBISACTCA JIM NaHHBIA rpaduk TpadukoMm 3amaHHOW (QyHKIUU (JTHHEHHOM,
KBaJIpaTHYHO, 00paTHON MPOMOPIUOHATILHOCTH);

ONpeAeNsATh MNPUONKEHHBbIE 3HAYCHHUS KOOpPAMHAT TOYKU IiepecedeHusi TrpadukoB
G yHKIH;

OIepupoBaTh Ha 0a30BOM YpPOBHE IMOHSATHSAMHU: IOCIIEIOBATEILHOCTh, apH(pMeTHUecKas
porpeccusi, reOMeTprudecKast IpOrpecCus;

pemiath 3aJayd  Ha IOPOrPeccCMd, B KOTOPBIX OTBET MOXET OBbITh MOJy4yeH
HEMOCPEJACTBEHHBIM MOJICYETOM 03 pUMEHEHUS (popMyIt.

CrarucTUKa U Teopusi BepOSITHOCTE

Nwmetps mpeacraBieHHE O CTATUCTUYECKUX XapaKTEPUCTUKAX, BEPOATHOCTU CIy4alHOTrO
COOBITHS, KOMOMHATOPHBIX 3a/1a4ax;

pemars mpocTeiiye KOMOMHATOpPHBIE 3aJa4d METOJIOM MPSMOTO U OPraHU30BAHHOIO
nepebopa;

MPEJCTABIATH JaHHBIC B BUJE TAOIUIL, JUAarpamMm, rpauKoB;

YUTaTh WH(OPMALIKIO, TPEJICTABICHHYIO B BUIE TaOIUIIbI, TUarpaMMbl, Tpaduka;
OTIPEJIeNIATH OCHOBHBIE CTATHCTUYECKUE XapaKTEPUCTUKU YMCIOBBIX HAOOPOB;

OLIEHUBATh BEPOSTHOCTH COOBITHS B IPOCTEHIIINX CITydasiX;

MMETh MPEJCTaBICHNE O POJIU 3aKOHA OOJIBIIUX YHCENl B MACCOBBIX SBIICHUSX.

TexcToBBIE 3a7aYH

Pemrate HecI0XKHBIE CIOKETHBIE 33/]a4d Pa3HbIX THIIOB HA BCE apru(PMETHIECKUE TCHCTBHS,
CTPOUTH MOJIENIb YCIOBUS 3a7auu (B BUAE TAaONMUIIbI, CXEMbI, PUCYHKA WJIM ypaBHEHUS), B
KOTOPOH JaHbl 3HAYCHHUS JBYX W3 TPEX B3aUMOCBS3aHHBIX BEIMYHMH, C IIEJHIO MOHMCKA
pellIeHus 3a/1auH;

OCYIIECTBISITh COCOO TOMCKA PEIIeHHs 337aud, B KOTOPOM PACCYXACHUE CTPOUTCS OT
yCIOBUS K TpeOOBAHHIO WM OT TPEOOBAHMS K YCIOBHIO;

COCTABIISATH TUIAH PEIICHUS 3a/1a4H;

BBIJICTISITh OTAIlbl PEIICHUS 33/1a4H;

MHTEPIPETHPOBATh BBIYUCIUTEIBHBIE PE3yAbTATHl B 3aJade, MCCIEIOBATh MOIYYEHHOE
peleHue 3aauy;

3HATh pa3jnyue CKOpOCTeH 00bEKTa B CTOSTYEH BOJIE, IPOTHUB TEUSHHSI U TI0 TCUYCHUIO PEKH;
peliaTh 3aaui Ha HaX0XKJIEHUE YaCTH YKCia U YKCIia 0 e€ro 4acTu;

peraTh 3aa9u pa3HbIX TUIIOB (Ha paboTy, Ha MOKYIKH, HA ABMKEHHE), CBA3BIBAIOIINX TPH
BEJIMYUHBI, BHIICIATH ATH BETUYMHBI M OTHOILIEHUS MKy HUMU;

HaXOJUTh MPOIEHT OT YHUCIIA, YHCIO IO TPOLEHTY OT HEero, HaXOJWUTh IPOIEHTHOE
CHIDKEHUE WIJIH MPOLIEHTHOE MOBBIIIEHUE BETUYHHBL;

pelaTh HECIIOKHBIC JIOTUYECKHE 3a7]a9l METOJIOM PACCYKICHUH.

I'eomerpuyeckue puUrypsl

OmnepupoBath Ha 6a30BOM yPOBHE MOHSATUSMU T€OMETPUIECKUX (PUTYD;

M3BIIEKaTh MHPOPMAIIUIO O TEOMETPHUECKUX (PHUTYpax, MPEJACTABICHHYIO Ha YepTeKax B
SIBHOM BUJIE;

MPUMEHSITh JUUIS PEUIeHUs 3a7au reoMeTpuueckrue (PakThl, €ClM YCIOBUS UX MPUMEHEHHS
3aJlaHbl B IBHOU (hopMme;

peliaTh 3aau Ha HaX0XKJIeHHE TeOMETPUIECKUX BETTUYHH 0 00pa3iiaM I aarOpUTMaM.
OTHomEeHust

OnepupoBarb Ha 0a30BOM YpOBHE IOHSATUSMHU: PaBEHCTBO (UTYp, paBHbIE (QUIYpHI,
PaBEHCTBO TPEYTOJIHHUKOB, MapaIeNbHOCTh MPSAMBIX, MEPHEHAUKYISIPHOCTh MPSIMBIX,
YTIIBI MEXTY TIPSIMBIMH, TIEPIICHIUKYIISIP, HAKJIOHHAS, TIPOCKITHS.

H3mepenus u BoIYMCIEHUS

BrInmonHATh U3MepeHue JUIMH, PaCCTOSHUM, BEIMUUH YTJIOB, C TIOMOIIbI0 MHCTPYMEHTOB
JUTS U3MEPEHUH JUTWH U YTIIOB;



— IPUMEHATH (HOPMYJIBI IEPUMETPA, IUIOLAAN U 00bEMA, MJIOLIA U TOBEPXHOCTH OTAEIbHBIX
MHOT'OI'PaHHHUKOB IIPU BBIYUCIEHUSIX, KOT/1a BCE JaHHbIE HUMEIOTCS B YCIOBUH;

— npuMeHATh TeopeMmy Iludaropa, 06a30Bble TPUTOHOMETPUYECKHE COOTHOLIEHUS JUIS
BBIYMCIICHHS JUIMH, PACCTOSIHUM, IUIOIAJEN B POCTEUILINX CITydasiX.

I'eomeTpuyeckue nmocTpoeHust

— H3obpakaTh TUIIOBBIE MJIOCKKE GUTYPHI U PUTYPHI B IPOCTPAHCTBE OT PYKU U C MTOMOIIBIO

MHCTPYMEHTOB.
I'eomeTpuueckune npeodpazoBaHus

— Crpouth Qurypy, CAMMETPUYHYIO TAHHON (UType OTHOCUTENHFHO OCH M TOUKH.
MeToabl MATEeMATHKH

— BpiOupare mnoaxonAmMi  M3y4EHHBIM METOA A pEIIEeHUs H3Y4YEHHBIX THUIIOB
MaTeMaTUUYECKUX 3aau;

— IlpuBoauTe  mpuMeppl  MaTeMaTHYECKUX  3aKOHOMEPHOCTEH B OKpy’Karoulen
NEHUCTBUTENBHOCTH U IIPOU3BEIEHUSAX UCKYCCTBA.

BhIMyCKHUK 1TOJIyYUT BO3MOXHOCTh HAYYUThCS B 9 Kilaccax Ajisl 00ecrneueHus BO3MOXKHOCTU

YCIICHIHOTO MPOIOIDKEHUS 00pa3oBaHust Ha 0a30BOM U YTITyOJIEHHOM YPOBHSX
Yuciaa

— OmnepupoBaTh MOHATHAMHU: MHOXXECTBO HATYypPAJIbHBIX YHCENl, MHOXKECTBO ILEJIBIX YHCET,
MHOXECTBO DPALMOHAIbHBIX YHCEJ, HPPALMOHAIBHOE YMCIO, KBAJpPaTHBIH KOpPEHb,
MHOXECTBO JCHCTBUTEIIBHBIX YHCET, T€OMETpUYeCcKas HWHTEPIpETalus HaTypalbHBIX,
LEJIBIX, PAllMOHAJIBHBIX, JI€HCTBUTENIBHBIX YUCEI;

— TIOHUMAaTh U OOBACHATH CMBICI MO3ULIMOHHON 3alIMCH HATYPAJIbHOTO YUCIIA;

— BBINOJHATh BBIYMCICHHUSA, B TOM 4YHCJIE C MCIOJb30BAHUEM IPHUEMOB PAIMOHAIBHBIX
BBIYHCIICHHI;

— BBINOJIHATH OKPYIJIEHUE pallMOHAIBHBIX YKCEN € 33aHHOM TOUHOCTBIO;

— CpaBHHUBATh pAllOHAILHBIC M HPPAIIOHAIBHBIC YHCIIA;

— MPEICTaBIATh pallMOHAIBHOE YNCIIO B BUJIE IECITUYHON 1poOH

— yIOpPAI0YMBATH YHCIIA, 3aIIMCAHHbIC B BUAEC OOBIKHOBEHHON M IECATHYHOMN JIpOOH;

— Haxoauts HOJ/] u HOK uncen u ucnonp30BaTh UX MpH pEeLICHUN 3a7ad.

ToxknecTBeHHbIE IPe0OpPa30BaAHUA

— OmnepupoBaTh MOHATUSMHU CTENEHU C HATypaJbHBIM IOKA3aTEeJleM, CTENEHU C LENbIM
OTpHULATENbHBIM [T0Ka3aTEeNEM;

— BBINOJIHATH NMpeoOpa30oBaHUs LENbIX BBIPAKEHUI: AEHCTBUS C OAHOWIEHAMU (CIOXKEHHE,
BBIUUTAHWE, YMHOXXEHHUE), JEHCTBUA C MHOTOWICHaMH (CIOKEHWE, BBIYMTAHUE,
YMHOXEHHE);

— BBINOJIHATH PA3JI0’)KEHHE MHOTOWIEHOB HA MHOKUTENH OJTHUM M3 CIIOCOOOB: BBIHECEHHE 32
CKOOKY, TPYNIIUPOBKA, UCIOIb30BaHUE (POPMYIT COKPAIIEHHOTO YMHOKEHUS;

— BBIIEJATH KBAaJPaT CYMMBI 1 Pa3HOCTH OJHOYJICHOB;

— pacKJIabIBaTh HA MHOXKUTENIN KBAJPATHBIN TpexXuiieH;

— BBIIOJIHATH  [PEOOpa3oBaHUsA  BBIPAKEHUHM, COJEpXAIIUX CTENEHH C  LEIbIMU
OTPULIATENIbHBIMU TIOKA3aTeNIIMU, IMEPEXOIUTh OT 3alUCH B BHUJAE CTENEHU C IeJbIM
OTpHULATENbHBIM [TOKa3aTeJIeM K 3allUCU B BUJE Ipo0H;

— BBINOJIHATH IIPeoOpazoBaHusi APOOHO-pAIIMOHATIBHBIX BBIPAKEHUH: COKpalleHHe ApoOei,
MPUBEJICHNE alreOpandeckux ApoOei K o0meMy 3HaMEHATEN0, CIOKEHHE, YMHOKEHHUE,
JeNieHne anredpandeckux apoOel, Bo3BeieHUe areOpandeckoi podu B HATYPaIbHYIO U
LETYI0 OTPULIATENIbHYIO CTETICHb;

— BBITIOJHATH PE0OPa30BaHMsI BRIPAKECHUH, COIEPKAIINX KBAIPaTHBIE KOPHHU;

— BBIIENATH KBaApaT CYMMBbl WJIM Pa3HOCTH JBYWIEHA B BBIPAXKEHUAX, COJEpKaIIUX
KBaJ[paTHbIC KOPHHU;

— BBINOJIHATH IPE0OPa30BaHUsl BEIPAXKEHHH, COIEPIKALUX MOAYIb.



YpaBHeHHs U HEPABEHCTBA

OnepupoBaTh NOHATUSIMU: YypPaBHEHUE, HEPABEHCTBO, KOPEHb YpPAaBHEHMUsS, PpELICHHE
HEPABEHCTBA, PABHOCUJIbHBIEC YPAaBHEHMSI, 00J1aCTh ONIPE/IEIEHNs] ypaBHEHUS (HEPABEHCTBA,
CHCTEMbl ypaBHEHUI WJIM HEPABEHCTB);

pelars JMHEHHBbIE YPABHEHMsS W yPAaBHEHUS, CBOAMMBIC K JIMHEHHBIM C ITOMOLIBIO
TOXIECTBEHHBIX MTPe0Opa3oBaHui;

pelmiaTh KBaJgpaTHbIE YPAaBHEHUS W YPaBHEHMS, CBOJMMBIC K KBaJpPaTHBIM C IOMOIIBIO
TOXIECTBEHHBIX MTPe0Opa3oBaHui;

peuath ApoOHO-TMHEHHBIC YPAaBHEHUS,

pelarh IpOCTENIINE UPPAMOHAIBHBIC YPABHEHUS.

pelaTh ypaBHEHHsI CIOCOOOM pa3iioKeHUsI HA MHOYKHUTEIN U 3aMEHbI [IEPEMEHHOM;
HCIOJIb30BaTh METOJ MHTEPBAJIOB Ul pPEIIEHUS LENbIX U JApOOHO-palMOHAIBHBIX
HEPABEHCTB;

peuaTh JIMHEHbIC YPaBHEHUS U HEPABEHCTBA C ITapaMeTPaMH;

peuaTh HECIIOKHBIE KBaIpaTHbIC YPABHEHUS C IIapaMETPOM;

pelaTh HECIIOKHbBIE CUCTEMBI JINHEHHBIX YPaBHEHUH C ITapaMeTpamy;

peuniaTh HECIIOKHBIE YPABHEHHUS B LICJIBIX YUCIIaX.

DOyHKIUH

OnepupoBaTh NOHATHAMU: (PYHKIIMOHAJIBHAS 3aBUCUMOCTb, QYHKLUSA, rpapuK (QyHKIMH,
crocoObl 3afiaHus (QYHKIMH, apryMEHT U 3HaueHue (QyHKIHMM, 00JNacTh ONpEAeNCHUs U
MHOXKECTBO 3HAYCHHWH (YHKUWHU, HYIH (YHKIHHA, MPOMEXKYTKH 3HAKOIOCTOSHCTBA,
MOHOTOHHOCTb (DYHKIIMH, YETHOCTH/HEUETHOCTh (PYHKIINH;

CTPOUTH Tpa(UKH JIUHEHHON, KBAJAPATUYHON (QYHKIMI, 00paTHONW MPONOPLUOHAIBHOCTH,
byHKIIUN

Ha MpUMepe KBaJpaTUYHOW (YHKIMHU, UCIOJIb30BATh MpeoOpazoBaHus rpaduka GyHKIUU
y=f(X) s nocrpoenus rpadukoB GpyHKIUH ;

COCTABJIATh YPABHEHUS MPAMOU MO 33JaHHBIM YCIOBUSAM: IIPOXOJSIIEH Yepe3 ABE TOUKH C
3aIaHHBIMA KOOPJAMHATAMM, IPOXOIALIEH Yepe3 JaHHYI0 TOUKY U ITapaJuIeIbHON JaHHOU
MIPSIMOM;

uccie10BaTh (PyHKIHIO 10 ee TpaduKy;

HaxOJUTh MHOKECTBO 3HAYCHMH, HYJHU, MPOMEXKYTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTH
KBaJpaTUYHOMN (QyHKIIMH;

ONEpUpPOBaTh  MOHATUSIMM:  IOCJIEIOBATENbHOCTh, apuU(pMeTHYecKas Mporpeccus,
reOMEeTpHUUECKask IPOrpeccust;

peraTh 3a/1aun Ha apu(pMETHUECKYIO U TEOMETPHUUECKYIO TPOrPECCHIO.

TexkcroBble 3a1a4U

Pemate mpocTeie M CIOXKHBIE 337a4d PA3HBIX THUIIOB, a TAK)XE 3aJa4d IOBBIIICHHOU
TPYJHOCTH;

HCIIOJIB30BAaTh pPa3HbIC KPAaTKHE 3alUMCU KaK MOJENIM TEKCTOB CIOXKHBIX 3a1ad Ui
IIOCTPOEHHUS IIOMCKOBOW CXEMBI U PELICHUS 3a/1a4;

pasnuyaTh MOJENb TEKCTAa U MOJIEb PEIICHUS 33a]a4ul, KOHCTPYHpPOBaTh K OAHON MOJENIN
pELIEHNs HECJIOKHOM 3aJjaul Pa3Hble MOJIEM TEKCTA 331auH;

3HATh U MPUMEHATH 00a criocoda Mmoucka pemeHus 3a1ad (0T TpeOoBaHUs K YCIOBHUIO U OT
YCJIOBHUS K TPeOOBaHUIO);

MOJIETTUPOBATh PACCYKICHUS MPU MOUCKE PEIIeHUs 3a]1a4 ¢ TOMOIIbIO Ipad-CXEeMBbI;
BBIIEIIATH ATAIbI PELICHUS 3a/1a4K U COIEP>KaHNUE KaXKI0ro ITarna;

yMETh BBIOMpaTh ONTUMAJIbHBII METOJ| peUIeHHs 3aJaud U OCO3HaBaTh BHIOOp METO]a,
paccMaTpuBaTh pa3InYHbIE METO/bI, HAXOAUTH Pa3HbIE PEILICHUS 3aJa4, €CJIM BO3MOXKHO;
AHAJIM3UPOBATh 3aTPYIHECHMS IIPH PEUICHUU 33/1a4;



BBITIONHSATH Pa3jMYHbIe TPe0Opa3oBaHus MPEUIOKECHHON 3a/1a4l, KOHCTPYHPOBATh HOBBIC
3a/lauM U3 IaHHOM, B TOM 4YHcClie OOpaTHBHIE;

MHTEPIPETHPOBATh BBIYUCIUTEIBHBIC PE3yAbTaThl B 3aJade, MCCIEIOBATh MOIYYEHHOE
pellieHre 3a1a4u;

aHAJM3UPOBATh BCEBO3MOXKHBIE CHTYallMH B3aMMHOTO PACIIOJNIOKEHUS JBYX OOBEKTOB U
M3MEHEHHUE UX XapaKTePUCTHUK ITPH COBMECTHOM JBUKEHHUH (CKOPOCTh, BPEMSI, PACCTOSHUE)
MIPY PEIICHUH 33]1a4 Ha JBM)KCHUE IBYX OOBEKTOB KaK B OJTHOM, TaK U B IPOTHUBOTIOIOKHBIX
HaIpaBJICHUSAX;

HCCIIEIOBAaTh BCEBO3MOXKHBIE CHTYallMH MpPHU PEIICHUH 3a7ad Ha JBMXKEHHE IO peKe,
paccMaTpuBaTh pa3Hble CUCTEMbI OTCUETA;

pemaTh pa3HooOpa3HbIe 3a/1a41 «HA YaCTH,

pemate 1 00OCHOBBIBaTh CBOE pElIeHHE 3a7ay (BbLIEISATh MaTEMaTHUYECKYyI0 OCHOBY) Ha
HAXO0XKJICHUE YaCTH YHMCIa M YHCIa M0 €ro YaCcTH Ha OCHOBE KOHKPETHOT'O CMBICHIA APOOH;
OCO3HaBaTh W OOBSACHATH MJICHTUYHOCTh 3a7ad pa3HbIX THUIIOB, CBS3BIBAIOUINX TpPH
BEITMYUHEI (Ha paboTy, Ha IOKYIKH, Ha JIBUKCHHE), BBIACISATH 3TU BEJIMYUHBI M OTHOIIICHHS
MEX1y HUMH, IPUMEHATh UX MPH PEUICHUH 3334, KOHCTPYUPOBATh COOCTBEHHBIE 33]a4
YKa3aHHBIX THIIOB;

BIIa/IETh OCHOBHBIMHM METOJaMHU PEIICHUs 33a]]a4 Ha CMECH, CIUIaBbl, KOHIICHTPAIUH;
pemaTh 3a7adyd Ha TPOIEHTH, B TOM YHCJE, CIOXHBIE MPOIEHTH C OOOCHOBAHHUEM,
UCIIOJIB3YS pa3HbIe CIIOCOOBI;

peraTh JIOTHIEeCKUE 3a]]a9i Pa3HBIMH CIIOCOOaMH, B TOM YHCJIE, C IBYMs OJIOKaMH U C TPEMS
0JIOKaMU JTAHHBIX C TIOMOIIbIO TaOJIHII;

pemarp 3a7adu Mo KOMOMHATOPUKE M TEOPUH BEPOSTHOCTEH HA OCHOBE HCIIOJIb30BAHHS
M3YYEHHBIX METOJIOB M 0OOCHOBBIBAThH PEILICHUE;

peraTh HECIIOKHBIC 3a7a4y 10 MATEMaTUYeCKON CTaTUCTHKE;

OBJIAJIETh OCHOBHBIMH METOJAMHU pEIICHUs CIOKETHBIX 3a1ad: apu(MeTuyecKui,
anredpanveckuii, mepedop BapUaHTOB, TEOMETPUICCKUH, TpadUIeCKuii, MPUMEHATh UX B
HOBBIX T10 CPABHEHHIO C U3YYCHHBIMU CUTYAIUIX.

CTaTHCTHKA U TeOpPHUs BepPOSITHOCTEH

OnepupoBarh MOHSATUSMHU: CTONOYATHIE W KPYTOBBIE AMArpaMMbl, TaOTUIBI JaHHBIX,
cpenHee apudmMeTHvecKkoe, MeauaHa, HauOoJbllee W HauMEHbIEe 3HAYCHUS BBIOOPKH,
pa3Max BBIOOPKH, AUCTIEPCHS U CTAaHAAPTHOE OTKJIOHEHUE, CIydyaiiHast U3MEHUYHUBOCTH;
M3BJIEKaTh HH(OPMAIINIO, TPEICTABICHHYIO B TA0JIMIIaX, HA AUArpaMMax, rpaukax;
COCTaBJIATH TAOJHIIBI, CTPOUTH TUATPaAMMBI U TpaUKH Ha OCHOBE JIAHHBIX;

OTIEPUPOBATH MOHIATUAMU: (PAKTOpUAN YKCIIA, IEPECTAHOBKH M COUYETAHUS, TPEYTOIbHUK
ITackans;

MPUMEHSITH PABUIIO TIPOU3BEICHUS TIPU PEIICHUN KOMOWHATOPHBIX 3a71a4;

OTEPUPOBATh TOHATUSMHU: CIy4allHBIA OMBIT, CIy4alHBI BBIOOp, HCHBITAHUE,
3JIEMEHTapHOE CiIydailHOe cOObITHE (MCXO), KIACCHYECKOE OIMpE/eNieHHe BEPOSITHOCTU
CIIy9aifHOTO COOBITHS, OTIEPAIMH HAJ| CITyYalHBIMH COOBITHSIMU;

MIPEICTaBIATh MHPOPMAIIHMIO C TIOMOIIBIO KpyroB Jiiepa;

pemarh 3aJaud Ha BBIYHCICHHE BEPOSITHOCTH C IMOACYETOM KOJHMYECTBAa BapHAHTOB C
MTOMOIIIbI0 KOMOWHATOPHKH.

I'eomerpuuyeckue purypsl

OnepupoBath MOHATHUIMH T€OMETPUICCKUX (DUTYD;

U3BJIEKAaTh, MHTEPIPETUPOBATh U MPEoOpa3oBbIBaTh MHPOPMAIUIO O TEOMETPUUECKUX
¢burypax, npeACcTaBICHHYIO Ha YepTekKax;

MIPUMEHSITh TeOMETprUYecKue (HaKThI IS PEUISHHs 3a7a4, B TOM YHCJIIe, MPEAnoIaratonmx
HECKOJIBKO IIIaroB PEIeHHS;

(GhopMyIHpOBaTh B MPOCTEHIIINX CIIydasx CBOWCTBA U MPU3HAKU UTYD;



JIOKA3bIBaTh T€OMETPUUECKUE YTBEPKIACHUS;
BIQJIETh  CTaHIApTHOM  Kiaccudukamme muockux Quryp (TpeyrojibHUKOB U
YETBIPEXYTOJbHUKOB).

OTHOmEeHust

OnepupoBarh NOHIATHSIMH: PABEHCTBO (PUTYP, paBHBIC (DUTYPHI, PABEHCTBO TPEYTOJIHHUKOB,
MapajuIeIbHOCTh NPSMBIX, NEPHEHAMKYJISAPHOCTh MPSAMBIX, VYIJbl MEXIYy HNPSIMbIMH,
NEPIICHANKYIISP, HAKJIOHHAs, MPOEKIus, mojodue Guryp, nogodusie GuUrypsi, mogoOHbIe
TPEYrOJIbHUKY;

NpUMEHATh TeopeMy Dajieca U TEOPEMY O IPONOPLHOHAIBHBIX OTPE3KaxX IMpPU PEIICHUU
3a/1a4;

XapaKkTEPU30BaATh B3aUMHOE PACIIOI0KEHUE MIPSAMOUN U OKPYKHOCTH, IByX OKPYKHOCTEH.
HN3mepeHuss M BBIYMCICHUS

OnepupoBath NPeCTABICHUSIMH O JUTUHE, TUIOMIAIA, 00beMe Kak BenuanHaMu. [[puMeHsITh
teopemy Iludaropa, hopmyinsl miom@aau, oobemMa Ipu pelIeHU MHOTOIIArOBBIX 3374, B
KOTOPBIX HE BCE IAHHBIC TIPEJICTABJICHEI SIBHO, @ TPEOYIOT BEIYHUCIICHHH, ONIEPUPOBATH OOJee
IIUPOKUM KOJIMYECTBOM (POPMYI JUTHHBI, IJIOMAAH, 00beMa, BRIYUCISATh XapaKTEPUCTHUKU
KoMOMHarwii uryp (OKpy>KHOCTEH M MHOTOYTOJIBHHKOB) BBIUUCIISITH PACCTOSIHUAS MEXKTY
burypamu, NPUMEHSATh TPUTOHOMETpUUYECKUe (OpMynbl JUisi BBIYUCICHUH B Oolsee
CIOXKHBIX  CJly4yasX, NPOBOJAUTh BBIYUCIEHUS HAa OCHOBE pPAaBHOBEJIHUKOCTH U
PaBHOCOCTaBJIECHHOCTH;

MIPOBOJIUTH MPOCTHIC BHIYUCICHHS HA OOBEMHBIX Tejax;

(dhopMynpoBaTh 3a/1a4¥ Ha BHIYKCIICHHE JUIMH, TUIOMIA/IeH 1 00bEMOB U pellaTh Ux.
I'eomeTpuyeckune MOCTPOEHUs

N306paxaTs reomeTpudeckie GUrypsl o TEKCTOBOMY U CUMBOJIBHOMY OIUCAHHIO;
CBOOOJTHO OTIEPUPOBATH YEPTEHKHBIMU HHCTPYMEHTAMH B HECIIOKHBIX CITy4asXx,
BBIIIOJIHATh NOCTPOEHUSI TPEYTrOJIbHUKOB, MPUMEHATHh OTIEIbHBIE METOJIbl MOCTPOEHUM
LHUPKYJIEM U JIMTHEHKON M MPOBOJAUTH IPOCTENIINE UCCIECTOBAHUS YUCIIA PEILICHUN;
n300pakaTh THUIIOBBIE IUIOCKHE (GUTYpBI U OOBEMHBIE TE€la C IMOMOIIBI0 MPOCTEHIINX
KOMIBIOTEPHBIX HHCTPYMEHTOB.

IIpeoOpasoBanus

OnepupoBarh TOHSTHEM [BIKEHUS U TpeoOpa3zoBaHUS MOAOOMsS, BIAIETh MPUEMAMH
MocTpoeHust GUTYp C UCTIOIH30BAHUEM ABMKEHUN U peoOpa3oBaHui Mo00u s, TPUMEHSTh
MOJYYECHHBIE 3HAHUS U ONBIT IOCTPOEHUI B CMEXXHBIX MTPEIMETAX U B PEATbHBIX CUTYaLHSIX
OKpY>Karollero Mupa;

CTpouTh (urypy, mnOJOOHYIO JaHHOW, TMOJB30BATHCS CBOMCTBAMHM MOAOOHMS IS
000CHOBaHUs CBOMCTB QUTYP;

MPUMEHSITh CBOMCTBA JBMKCHHM I MPOBEACHHS MPOCTEHIINX OOOCHOBAHHI CBOICTB
¢uryp.

MeToabl MAaTEMATUKH

Hcnosnb3ys n3ydeHHbIE METO/IbI, TPOBOJAUTH JI0KA3aTEIbCTBO, BBIMOJIHATH OITPOBEPKEHNUE;
BBIOMpATh U3y4eHHBIC METO/IbI U UX KOMOWHAIIMHY JJIsl pEIICHUS MaTeMaTHUECKUX 3a71ay;
HCIMOJIb30BaTh MATEMAaTUYECKUE 3HAHUS I ONTMCAHUS 3aKOHOMEPHOCTEN B OKPYXKAIOIIEH
JIEHCTBUTEIBHOCTH U MPOU3BEICHUSAX UCKYCCTBA.

TEMATHYECKOE IINTAHUPOBAHUE

9-ii KJ1acce
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