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1. Tlnanupyemble pe3yJibTaThl OCBOEHUS Y4eOHOT0 MpeaMeTa «Auredopay», 7-9 kiacc

JIM4HOCTHBIE Pe3yIbTaThl OCBOCHHS YUEOHOTO MpenMeTa «Anredpay JOKHBI OTPaKaTh:

1) BocniuTaHue POCCUICKON I'pakJaHCKOM MIAEHTUYHOCTH: MATPUOTU3MA, yBakeHHsI K OTeuecTBy,
NpPOILJIOE W HACTOSIIee MHOTOHAIMOHAIBHOTO Hapojga Poccuu; oco3HaHHMe CBOEH 3THHYECKOM
IPUHAAJICKHOCTH, 3HAHME MCTOPUH, S3bIKa, KYyJIbTYpPbl CBOETO HApoJa, CBOEro Kpas, OCHOB
KyJbTYpHOTO Hacle[uss HapoJoB Poccum © 4elnoBedecTBa; YCBOCHHE TI'yMaHUCTHYECKHX,
JEMOKPATUYECKUX U TPaJULHMOHHBIX I[EHHOCTEH MHOTOHALMOHAIBHOIO POCCHHCKOro OOIIEeCTBa;
BOCIIUTaHHE YyBCTBA OTBETCTBEHHOCTH U A0Jra nepen PoauHoi;

2) ¢opMmHpOBaHHE OTBETCTBEHHOI'O OTHOLICHMsS K YYEHHIO, TIOTOBHOCTM M CIIOCOOHOCTHU
o0yyaromuxcss K CaMOPa3BUTHIO M CaMOOOpa30BaHUIO HAa OCHOBE MOTHBAIMM K OOyYeHHIO U
IIO3HAHUIO, OCO3HAHHOMY BBIOOPY M IIOCTPOEHUIO JalbHEHIIeld HHIAUBUIYaIbHOH TPAEKTOPUHU
oOpa3oBaHus Ha 0a3e OPUEHTHPOBKH B MUpE Mpodeccuii U MpoPecCHOHANBHBIX MPEINOYTCHUH, C
YY4ETOM YCTOMUYMBBIX I103HABaTEJIbHBIX MHTEPECOB, a TakKe Ha OCHOBE (HOPMHPOBAHUSA
YBKUTEIFHOTO OTHOIICHHS K TPYAY, PA3BUTHS OIBITA yYaCTHS B COIUAILHO 3HAYMMOM TPYIIC;

3) ¢opmupoBaHHE LEIOCTHOIO MHMPOBO33PEHMS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTHKH, YUYUTHIBAIOMIETO COLMANBHOE, KYJIbTypHOE, I3bIKOBOE,
JYXOBHOE MHOI000pa3ne COBPEMEHHOTO MUPA;

4) ¢opMupoBaHHE OCO3HAHHOTO, YBAXHUTEIBHOIO U JOOPOXKEIATEILHOTO OTHOLIEHUS K JIPYyroMy
YeJI0BEKY, €ro MHEHHMIO, MHPOBO33PEHHUIO, KYJbType, f3bIKy, Bepe, I'PaKIaHCKOW IO3ULHUH, K
UCTOPUH, KYJIbTypE, PEIUTUH, TPAJAULUAM, S3bIKaM, IIEHHOCTSIM HapoaoB Poccuu u Hapo10B MUpa;
FOTOBHOCTM U CHOCOOHOCTM BECTU JAMAJOr C JPYTUMHU JIFOJbMM M JOCTHUIaTh B HEM
B3aMMOIIOHHMAaHUS;

5) ocBoeHME COLMANBbHBIX HOPM, NIPaBUJI TOBEIEHUS, poJieil 1 pOpPM COLMATBHOM )KU3HU B IPYMIIax
U cooOmiecTBax, BKIIOYas B3pOCIbIE W CONUAIBHBIE COOOIIECTBA; ydacTHE B MIKOJIHHOM
CaMOYIIpaBJIEHUM W OOIIECTBEHHOM HM3HM B Ipejerax BO3PACTHBIX KOMIIETEHLHUH C yd4eToM
PETHOHATBHBIX, STHOKYJIBTYPHBIX, COIIMATBHBIX U SKOHOMUYECKIX OCOOCHHOCTEH;

6) pa3BUTHE MOPAJIBHOIO CO3HAHUS U KOMIIETEHTHOCTH B PELICHUH MOPAJIBHBIX TPOOJIEM Ha OCHOBE
JMYHOCTHOTO BBIOOpa, (OPMHPOBAHWE HPABCTBEHHBIX UYYBCTB M HPABCTBEHHOTO TOBEICHHS,
OCO3HAHHOI'O U OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHBIM IOCTYIIKaM;

7) dopMupoBaHHE KOMMYHHKATHBHOH KOMIIETEHTHOCTH B OONICHMH W COTPYJHHYECTBE CO
CBEPCTHUKAMH, IEThbMH CTAPILEro U MJIaJIero BO3pacTa, B3pOCIbIMU B ITpoLiecce 00pa3oBaTeIbHOMH,
OOIIECTBEHHO TOJIE3HOH, yueOHO-UCCIIE0BATENLCKOM, TBOPUECKOHN U APYTHX BUIOB JICATEIHHOCTH;
8) QopmupoBaHHE LIEHHOCTH 3J0pOBOro M 0Oe30omacHOro obpas3a JKW3HU; YCBOGHHE IIPaBUII
WH/IWBUIYAIBHOTO W KOJUIEKTUBHOTO OE30MaCHOTO TIIOBEICHUS B YpPE3BBIYANWHBIX CHUTYAIHSIX,
YTPOXKAIONIUX KU3HU U 30POBBIO JIIOJIEH, MPaBUJI ITOBEIEHHS Ha TPAHCIIOPTE U Ha JI0porax;

9) dbopMupoBaHHE OCHOB 3KOJOTHYECKON KyJIbTYpPbl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
HKOJIOTUYECKOT0 MBIIUICHUS, PAa3BUTHE OMNBITA 3KOJIOIMYECKH OPUEHTHPOBAHHOW pedrieKCUBHO-
OILICHOYHOM ¥ MPAKTHYECKON JEATEIBHOCTH B )KU3HEHHBIX CUTYAIHSIX;

10) oco3HaHME 3HAYEHMS CEMBbU B )KM3HU YelIOBeKa M OOLIECTBA, MPUHATUE LEHHOCTH CeMEHHOM
KU3HU, YBOKUTEIbHOE U 3a00TIMBOE OTHOILIEHHUE K YJIeHaM CBOEH CeMbH;

11) pa3BuUTHE 3CTETUYECKOTO CO3HAHMS Yepe3 OCBOEHHE XYIO0XKECTBEHHOI'O HacleAMs Hapo/0B
Poccun n Mupa, TBOpYECKOH AESITENBHOCTH ICTETUYECKOTO XapaKTepa.

MeTanpeamMeTHble pe3yiabTaTbl OCBOCHHMsS y4yeOHOro mpeamera «Ainrebpa» B Tpex rpymnmax
YHHBEPCAIBHBIX yUEOHBIX JICHCTBHI: pPETyJISTHBHBIC, IO3HABATEIbHBIC, KOMMYHHKATHBHEIE,
JIOJKHBI OTPakaTh:

PerynstuBubie YY/:

1. YMeHue caMocTOSTeNbHO ONPEeIIATh eI 00yUeH s, CTAaBUTh U (JOPMYJIMPOBATH HOBBIE 33]jauu
B y4eOe ¥ TI03HABATEILHOW IS TEIbHOCTH, pa3BUBAaTh MOTHUBEI M MHTEPECHI CBOCH MMO3HABATEIHHOM
NeSITeTbHOCTH.

Obyuarowuiicss cmoodicem:

® qHanU3UPOBaAMb Cyujecmsylowjue u nIaHuposams Oyoyuue oopazoeamenbHule pe3yibmamol;



® onpeodensimb COBMECMHO C Nedac020M Kpumepuu OYeHKU WIAHUPYEMbIX 00pa308ameibHbIX
pe3ynibmamos;

® udeHmupuUYUpPOBamsb  NPEeNnAMCMeUs, BOHUKAIOWUE NPU  OOCMUNCEHUU  COOCMBEHHBIX
3an1aGHUPOBAHHBIX 0OPA30BAMENLHBIX PE3VIbMAMO8;

® gbI0GUCAMb GepCUU NPEeOOOJIeHUs NPEeNsSIMCmeUutl, GOpMyIUposams 2Unomesvl, 6 OMOENbHbIX
CYUAAX — NPOSHO3UPOBAMb KOHEUHDIU Pe3yIbman,

® cmasumv yeiv U GOPMYIUPOBAMb 3A0AHU COOCMBEHHOU 00PA308AMENbHOU O0eSIMENbHOCU C
YUemoM 8blAGLEHHbIX 3aMPYOHEHUU U CYWECMBYIOUUX B03MONCHOCMEN,

® 000CHO8bIBAMDb  BbIOPAHHBIE NOOX00bL U CPEeOCMBd, UCNONb3Yemble Ol OOCHUNCEHUs.
006pa306amenbHbIX Pe3yiIbmamos.

PeryastuBubie YY/I:

2. YMeHue caMOCTOSITeNIbHO TIAHUPOBATh MyTH JOCTHUKEHHUS TIeJIeH, B TOM YHCIIe aTbTepHATHBHBIC,
OCO3HAaHHO BBIOMpATh HambOojee d3PPEKTUBHBIC CMOCOOBI pelICHUs YYEOHBIX M TO3HABaTEIbHBIX
3a1ad.

Obyuarowuiicst cmooicem:

® onpedenimv HeoOX00uMble 0eliCmBUs 8 COOMEEMCmMEUlU ¢ Y4eOHOU U NO3HABAMENbHOU 3a0ayell U
COCMABISAMb AN2OPUMM UX BbINOTHEHUS,

® 000CHOBbIBAMb U OCYWECEIAMb 8bLOOP Hauboee IPheKmusHbIX cnocob08 peuieHus yueOHbIX U
NO3HABAMENbHBIX 3A0aY,

® onpedenamv/Haxo0ums, 8 Mmom Yucie U3 NPeosloHCeHHbIX 8APUAHMO8, YCI08USA OJis 8bINOIHEHUs
VueOHOU U NO3HABAMENbHOU 3A0aYlL;

® guicmpausams JHCUSHEHHble NIAHbI HA KPAMKOCpouHoe Oyoywee (onpedensimv yeiesvie
OpueHmupsl, GOPMYIUPOBAMb AOEKEAMHbIE UM 3A0ayl U NPeolazams Oetcmeus, YKA3vléds U
000CHOBbIBASL T02UHECKYI0 NOCAE008AMENTbHOCIb UA208);

® guLIOUPamMb U3 NPEONONCEHHBIX 8APUAHMOE U CAMOCMOSMENLHO UCKAMb CPedCmea/pecypcol O
peutenust 3a0ayu/00CmudICenust yeau,

® cocmasnsims NIAH peuienuss npooiemvl (ONUCLIBANMb JHCUSHEHHbIN YUK BbINOJHEHUS NPOeKma,
aneopumm npoeeodeHUs UCCIe008aAHUS);

® onpedensimb NOMEHYUATbHbIE 3aMPYOHEHUS. NPU PeuleHuy Y4eOHOU U NOZHABAMENbHOU 3a0ayu U
Haxoo0ums cpedcmea O ux YCmpaHeHusl,

® ONUCHIBAMb CBOU ONbIM, OOPMIASL €20 0 nepedadu Opy2uM JH0IM 8 8Ude ale0PUmMMA peuleHus
NPAKMUYecKux 3a0ay,

® JIAHUPOBAMb U KOPPEKMUPOBAMb CE80I0 UHOUBUOVATILHYIO 00pA308AMENbHYI0 MPAEKIMOPUIO.
PerynstuBubie YY/I:

3. YMeHHe COOTHOCUTH CBOU JICUCTBUSA C MIAHUPYEMBIMU Pe3yJIbTaTaMU, OCYIIECTBISTH KOHTPOIb
CBOEH JEATETHHOCTH B ITPOIIecce JOCTIKEHUS Pe3yibTaTa, ONPeaelsiTh CIOCOOBI IEHCTBHIA B paMKax
MPEUIOKEHHBIX YCIOBUA W TpeOOBaHMM, KOPPEKTUPOBATh CBOM JEWUCTBUS B COOTBETCTBUU C
V3MEHSIOLIECNUCS CUTYallUEeH.

Obyyarowuiicsa cmoxcem:

® paznuuamv pe3yibmamol U CNHOCoObL OeUCMBULL NPU OOCUNCEHUU Pe3YTbMAMmos;

® onpeoensimb COBMECMHO C Nedazo2om Kpumepuu OOCMUNCEHUs NIAHUPYEMbIX De3VIbmamos u
Kpumepuu oyeHKu ceoell y4eOHol OessmelbHOCMIL,

® cucmemamuzupogams (6 MOM YUcie 6bloUpamv NpuUopumemmuvle) Kpumepuu O0O0CHUNCEHUs
NIAAHUPYEMBIX Pe3YIbMAamos8 U OYeHKU C80ell 0esimelbHOCMIL,

® omobupames UHCMpymeHmul 0Jisl OYEeHUBAHUSL CBOEl OesIMENbHOCMU, OCYWECMEIAMb CAMOKOHMPOIb
cBoell 0essmenIbHOCIU 8 PAMKAX NPEONONHCEHHBIX YCA08Ull U MPeDOBAHULL

® OyeHUBamsv C8OI OesAMENbHOCMb, AHANUSUPYS U APSYMEHMUPYS NPUYUHBL OOCTMUNCEHUS UTU
OMCYMCmeusi NIAHUPYeMO20 pe3yibmamad,

® HAXOO0UMb HeoOX0O0uMble U 00CMAMOYHble CPeOCms8a OJisl GbINOJHEHUs Y4eOHbIX Oelcmsull 8
UBMEHAIOWEUC CUMYayuu,



® pabomas no ceoemy NiaHy, BHOCUMb KOPPEKMUBLL 8 MEKYULYI0 0esIMelbHOCHb HAd OCHO8E AHANU3A
usmMeHeHul  cumyayuu Ol NOAYYEHUs  3ANIAHUPOBAHHBIX — XApPAKMepucmuk/nokasameneu
pe3yibmama;

®  ycmaHasIueamv  C6A3b  MedcOy  NOJAVUEHHbIMU — XAPAKMepucmuxamu  pesyibmama U
Xapaxkmepucmukamu npoyecca O0eameibHOCmu U Nno 3d8epuieHul 0esamerbHOCmuU npeonasams
U3MeHeHue Xapakmepucmux npoyecca 0 NOIY4eHUs YIYUUEHHbIX XapaKmepucmux pe3yibmama,
® COOMHOCUMb C80U OCUCMBUSL C Yelblo 00VUeHUs.

Perynstusubie YY/I:

4. YMeHue oleHuBaTh NPaBUILHOCTD BBIMOJIHEHHSI y4eOHOM 3a1auu, COOCTBEHHBIE BOZMOKHOCTH €€
peLeHHS.

Obyuarowuiicst cmooicem:

® onpeoenimsb Kpumepuu npasuibHOCMu (KOppeKmHOCmu) bINOIHEHUs Y4eOHOU 3a0aylu;

® aHanusuposamsv U 0OOCHOBbI6AMb NPUMEHEHUe COOMEEeMCMmEyue20 UHCmMpymMeHmapus OJis
8bINOIHEHUS YUeOHOU 3a0auu;

® CB00O00HO NOJNIBL308AMBCSA BLIPAOOMAHHBIMU KPUMEPUAMU OYEHKU U CAMOOYEHKU, UCX0O05 U3 Yeau U
UMEIOWUXCSL CPeOCm8;

® OyeHUBamsv NPOOYKM c8oell 0esiMmelbHOCMU N0 3A0AHHbIM U/UU CAMOCIOAMENbHO ONpedeleHHbIM
KpUmepusim 6 COOmeemcmeuu ¢ Yevio 0esmenbHOCmu,

® 000CHO8bIBAMb OOCMUINCUMOCMb YelU BblOPAHHBLIM CNOCOOOM HA OCHO8E OYEHKU CBOUX
BHYMPEHHUX PeCypPco8 U OOCMYNHBIX GHEULHUX PECYPCO8;

® uxcuposamo u AHAIUIUPOBAMb OUHAMUKY COOCMBEHHBIX 0OPA308AMENbHBIX PE3)IbMamos.
Peryastusnubie YY/:

5. Bnagenue OCHOBaMH CaMOKOHTPOJISA, CaMOOLEHKU, MPHUHATUS PEIICHUH U OCYIIEeCTBICHHS
OCO3HAHHOTO BbIOOpA B yueOHOI 1 MO3HABATEIHLHOU IEATEIILHOCTH.

Obyuarowuiics cmodicem:

® AHANUBUPOBATL COOCMBEHHYIO YYEOHVIO U NO3HABAMENbHYI0 OesAMeNbHOCMb U 0esmelbHOCHb
opyeux obyyarowuxcs 6 npoyecce 83auUMonpo8epKu;

® COOMHOCUMb peanbHble U NIAHUpYemble pe3yIbmamvl UHOUBUOYANbHOU 00pa308amenbHOuU
oesamenbHOCMU U 0elamsv  8bl800bl O NPUYUHAX ee  YCnewHocmu/agpgekmuenocmu Uiy
HeyCnewHoCmu/He3apdeKmusHoCmu, Haxooums Cnocoobl 8bIX00A U3 KPUMUYECKOU CUMYayul,

® NPUHUMAMb peuleHue 8 Y4eOHOU CUmyayuu U OYeHUBams 803MONCHblE NOCAOCEUS. NPUHAMO20
peutenus;

® onpedenamyv, KaxKue Oelcmeusi no peuleHuio yY4eOHou 3a0auu Ui napamempuvl SMux Oeucmasuil
npusenu K NOIY4eHUur0 umMeroue2ocs npooyKma yueoHou 0esmenibHOCmu,

® 0eMOHCMPUPOBAMb Npuemsl pe2yisiyul COOCMEEHHBIX NCUXOPDUUONOSUYECKUX/IMOYUOHATILHBIX
COCMOAHUL.

IHo3naBareabubie YY/I:

6. VYmeHue onpenensATh TMOHATHS, CO37aBaTh OOOOIEHUS, YCTaHaBIUBATh aAHAJIOTHU,
KJIaCCU(UIIUPOBATh, CAMOCTOSITENIbHO BBHIOMpPATh OCHOBAHMUS W KPUTEpUM MAJs KiaccH(UKAINU,
yCTaHABJIMBATh  NPUYUHHO-CIICJICTBEHHBIE  CBSI3W, CTPOUTH  JIOTUYECKOE  pacCyXICHHE,
yMO3aKIlo4eHne  (MHAYKTHUBHOE, JEAYKTHBHOE, [0 AaHAJIOTMHM) W  JeJaTh  BBIBOJIBI.
Obyuarowuiicst cmooicem:

® 1006upams c106a, CONOOUUHEHHbIE KIIOYeBOMY CNI08Y, Onpedensauue e2o NPU3HAaKU U C80UCmed,
® BLICMPAUBATN TOSUHECKYIO YENOUKY, COCIOAWYIO U3 KII0UEB020 CI08A U CONOOUUHEHHBIX eMY CL08;
® gul0enamsb O0WULl NPUBHAK UAU OMAUYUE O8YX UNU HEeCKOIbKUX NpeOMemos UlU AGIeHUll U
00BACHAMb UX CXOOCMBO UU OMAUYUSL,

® 00veouHAmb npeomemvl U AGNEHUSA 6 CPYNNbl NO ONPEOeNeHHbLIM NPUSHAKAM, CPABHUBAMD,
Kraccuguyuposams u 0006wams axkmol u A6NEHUA;

® PA3IUYAMb/BbIOEIAMD sA8eHUe U3 00We20 piaia Opyeux A61eHUlL;

® guldenAmb NPUUUHHO-CIeOCHEEHHbIE C853U HAONI00AeMblX AGNEHUL UTU COObIMUL, BblA8NAMb
APUYUHBL O3HUKHOBEHUS HAONI00AeMbIX AGNEeHUL UTU COObIMULL,



® cmpoums paccyxcoerue om oOWUX 3AKOHOMEPHOCMeU K YaCMHbIM AGIEHUAM U OM YACMHBIX
ABNEHULL K 00UUM 3AKOHOMEPHOCTAM;

® Ccmpoumsv paccyxlcoeHue Ha OCHOBe CPABHEHUs. NPeOMemos8 U s61eHUll, 8bloelsis Npu dMOM Ux
obwue NPUHAKU U pa3TUYUsL,

® U371a2ams NOYYEeHHYI0 UHpopMayuio, UHmepnpemupys ee 8 KOHMeKcme peuaemol 3a0ayu;

® CaMOCMOAMENbHO YKA3bI8AMb HA UHQDOPMAYUIO, HYHCOAIOWYVIOCS 6 NposepKe, Npedidazams U
NPUMEHAMb CNOCOO NPOBEPKU OOCMOBEPHOCIU UHDOPMAYULL,

® 00BACHAMY ABNEHUS, NPOYECChl, CEA3U U OMHOULEHUs, BblABNAeMble 8 X00e NO3HABAMENbHOU U
UCCAe008aMeENbCKOU 0eIMeNbHOCMU,

® BLLABIAMb U HA3BIEAMb NPUYUHBL COObIMUSL, S8NEHUS, CAMOCMOAMENbHO OCYWECMEss NPUYUHHO-
C1e0CMBEHHbIU AHANU3;

® Jenams 661600 HA OCHOBE KPUMUYECKO20 AHANU3A PA3HLIX MOYEK 3PeHUsl, NOOMEEPHCOAmb 661600
cobCcmeeHHOU apaymenmayueti Uil CamoCmosmenbHo NOAY4YeHHbIMU OAHHbIMU.

ITo3naBartenbHbie YY/I:

7. YMeHue co3aBaTh, IPUMEHATh M MPEOOpa3OBbIBAaTh 3HAKH U CHMBOJIBI, MOJIEIH U CXEMbI IS
pelieHns y9eOHBIX ¥ IO3HABATEIBHBIX 3a/1a4.

Obyuarowuiics cmodicem:

® 0003HAYaMb CUMBOJIOM U 3HAKOM Npeomem u/unu Aeiexue;

® onpedenams n02uUyecKUe CeA3U MexHcoy npeoMemamu u/unu sAeleHusmu, 0003Hauams OaHHble
Jlo2udecKue cés3u ¢ NOMOWbIO 3HAKO8 & cxeme,

® co30asamsv aOCMpPaKmublil UIU peabHblil 00pasz npeomMema u/unu s6J1eHus,;

® CIpoUmMb MOOEIb/CXeMY HA OCHO8€ YC08UU 3A0ayU U/UlU cnocoda ee peulenus,

® cozoasamv eepOanbHble, BeueCmeeHHble U UHGOPMAYUOHHblE MOOeNU C  B8blOeNeHUeM
CYWeCmBEeHHbIX XAPAKMepucmuk o00vekma OJisl OnpedeieHus cnocoboa peuleHus 3a0ayu 6
coomeemcmauu ¢ cumyayuet,

® 711epesoOUMb CIONCHYIO NO COCMABY (MHO20ACNEKMHYI0) UHDOpMAyuio u3z epaguueckoco uiu
Gopmanuzosannoco (CUMBOILHOC0) NPeOCMaBieHuUs: 8 MeKCMOoB8oe U Ha0bopom,

® CIpoums cxemy, aneopumm Oeucmeuss, UCPAasIams Uil 60CCMAHABIUBAMb HeU3BECMHbIU paHee
AN2OPUMM HA OCHOBE UMEIOWe20Cs 3HAHUL 00 00beKme, K KOMOPOMY NPUMEHAEMCs Al2OPUMM,

® CMpouUms 00KA3amenbCmeo: npsAmMoe, KOC8eHHOe, O NPOMUBHO20,

® aHnanusupogamv/pedexcuposams onvim paspabomKu U peanuzayuu y4ebHo20 npoeKkmad,
uccnedosanusi (meopemudecko2o, IMRUPUYECKO20) C MOYKU 3PeHUsl peuleHus npooOIeMHOul
cumyayuu, O0OCMUNCEHUsT NOCMAGNEHHOU Yeau U/UNU HA OCHO8e 3A0AHHbIX Kpumepues OYeHKU
npooyKkma/pe3yiomama.

IHo3naBareabubie YY/I:

8. CMBICIIOBOE YTEHHE.

Obyyarowuiicsa cmoxcem:

® HaxoO0umv 6 meKkcme mpedoyeMylo uHpopmayuio (8 coomeemcmeuu C YeraMu Cceoel
OoesimenbHOCmL);

®  OpUEHMUPOBAMBCA 8 COOEPHCAHUU MEeKCMd, HNOHUMAMb YEeNOCMHbIUL CMbICT  MeKCma,
CMPYKMypupo8ams mekcm;

® YCMAaHasIU8aAMb 83AUMOCE53b ONUCAHHBIX 8 MeKcme COObIMUL, AGNIeHUl, NPOYECCcos;

® DE3IOMUPOBAND 2IIABHYIO UOEH MEeKCMA;

® 1peodPa3o6vlaMs MEKCM, MeHss e20 MOOAIbHOCMb (BblpadCeHue OMHOUEHUSL K COOEPIHCAHUIO
meKkcma, yenegylo YCMAHOBKY pedl), UHMePnpemuposams meKcm (Xy0orHcecmeeHHbvlll U
HEXY00HCeCmBeH bl — Y4eOHblll, HAYYHO-NONYIAPHBIU, UHGOPMAYUOHHBIL),

® KpUMuUYecKU OYeHUsams cooepaicanue u hopmy mexkcma.

KommyHukatuBubie YY/I:

9. YMeHue opraHu30BbIBaTh Y4eOHOE COTPYTHUYECTBO U COBMECTHYIO IEATEIHHOCTh C YUUTEIEM U
CBEPCTHHKAMH; pa0d0OTaTh WHAWBHIYyAILHO W B TPYIIE: HAXOIUTh OOIIEee PelIeHUEe W pa3periaTh
KOH(MJIMKTBI Ha OCHOBE COTJIACOBAaHWS TMO3WIMHA U yduyeTa HHTEPEecoB; (QOpMYyITUPOBaTH,
apryMEHTHPOBATh U OTCTaWBaTh CBOC MHCHUE.



Obyuarowuiicst cmooicem:

® onpeoensimb 603MONCHbIE POIU 8 COBMECMHOU 0esAMeNbHOCIU,

® 1u2pams onpeoesieHHyI0 Poib 8 COBMECHHOU 0esImelbHOCHU

® NPUHUMAMb NO3UYUIO CODECeOHUKA, NOHUMASL NOZUYUIO OPY2020, PA3IUYAMb 8 €20 peyu MHeHUe
(mouKy 3peHus), 0okazamenbcmea (apeymenmol);

® onpedenams ceou Oelicmeusi u Oelcmeuss napmuepd, KOmopvie CHnocooOCmeosalu Uil
NPensimcmeosany NPoOyKMUEHOU KOMMYHUKAYUU,

® CIpoumb NO3UMUBHbLIE OMHOWEHUSL 8 NpoYecce YUeOHOU U NO3HABAMENbHOU 0eameNbHOCTU,

® KOpPEeKmHO U ap2yMeHmupo8aHHO OMCMAU8AMsb C8010 MOYKY 3DeHUs, 8 OUCKYCCUU YMenb
8b106U2AMb KOHMPAPSYMEHMbL, Nepe@dpasuposams c8010 MulClb,

® KpumuyecKu OMHOCUMbCA K COOCMBEHHOMY MHEHUI0, YMemb NPU3HA8ams OuUOOYHOCHb C80€20
MHeHUs1 (eciu OHO OWUOOYHO) U KOPPEKMUPOBAMb €20,

® npednazams anbMepHAmueHoe peuleHue 8 KOHQGIUKMHOL CUmyayuu,

® gvl0eAMb 00WYI0 MOUKY 3PEHUS 8 OUCKYCCUU,

® 002068apuBamMbCs 0 NPABUNAX U BONPOCAX Ol OOCYHCOEHUS 8 COOMBEMCMEUU C NOCMABIEHHOU
nepeo epynnoti 3aoayel;

® opeanuzosvieamsv dppexmusnoe 83aumoodelicmsue 8 epynne (onpeoensimov odwue yeiu,
pacnpeodenims ponu, 00208apUBAMbCs Opye ¢ OpyeoM U m. 0.);

® ycmpauamv 8  paMmKax — ouanoed  paspulebl 8  KOMMYHUKAYUU,  00YCllosleHHble
HenoHUMAanueM/Henpusimuem co CMopOoHbL CODeCeOHUKa 3a0a4u, YoOpMblL UTU COOEPACAHUSL OUAT02A.
KommynukaTuBubie YY /I:

10. YMeHue 0CO3HaHHO HCITOJIB30BATh PEUEBBIC CPEICTBA B COOTBETCTBHH C 33/1a4€ii KOMMYHHUKAITUU
JUISL BBIPQKEHUSI CBOMX YYBCTB, MBICICH U MOTPEOHOCTEH; MIAHUPOBAHUS U PETYJSIUU CBOEH
JIEATEIIbHOCTH; BJIAJICHUE YCTHON U TMCbMEHHOM PEYBI0, MOHOJOTHYECKOW KOHTEKCTHOM PEUbIO.
Obyuarowuiics cmodicem:

® onpeoeniamo 3a0ayy KOMMYHUKAYUU U 8 COOMBEMCMEUL C Hell OmOUupams U UCHONb308AMb peiesble
cpeocmea;

® npedcmasnamv 6 YCMHOU UNU NUCbMEHHOU ¢hopme paszeepHymsulii niaH CcoOCMEEeHHOU
oesimelbHOCmU;

® C001100ams HOpMbL NYOIUYHOU peyl, pe2laMeHm 8 MOHOJI02e U OUCKYCCUU & COOMBEMCMEUU C
KOMMYHUKAMUBHOU 3a0ayell;

® BLICKA3bIBAMb U 0OOCHOBbIBAMb MHEHUE (CYHCOeHUe) U 3anpauusams MHeHue napmuepa 8 pamKax
ouanoza;

® NPUHUMAMb peuleHUe 8 X00e OUA02a U CO2NLACOBbIBAMb €20 ¢ CODeCeOHUKOM,

® C030a6amv NUCLMEHHbIE MEKCMbl PA3TUYHBIX MUNO8 C UCNOIb308AHUEM HEOOXOOUMBIX PeuesblX
cpeocmas;

® UCNONBL308AMb CPEOCMBA JNOSUYECKOU C853U O/ GblOENeHUs CMbICI08bIX OJIOKO8 €80e20
8bICMYNJICHUS,

® 1LCNONBL308aMb 8epOAIbHLIE U HedepOaibHble cPedCmea 6 COOMEEMCmaUU ¢ KOMMYHUKAMUBHOU
3adauelii;

® oyenusamo 3P HekmueHoCcms KOMMYHUKAYUU NOCTIE ee 3A8ePULCHUS.

ITo3naBareabHbie YY/I:

11. ®opmupoBaHue W pa3BUTHE KOMIIETEHTHOCTH B 00JacTH HCHOIB30BaHUS HH(OPMAIIMOHHO-
KOMMYHHKAIIMOHHBIX TexHooru# (ganee KT - komneTenunn); pa3BUTHEe MOTUBALIMU K OBJIAJICHUIO
KyJIbTYPOH aKTUBHOTO TOJIH30BAHUS CIIOBAPSIMH U APYTUMHU TOMCKOBBIMU CHCTEMaMHU;
Obyuarowuiicst cmooicem:

® yeNeHanpasieHHo UCKAMb U UCHOIb308aAMb UHGOPMAYUOHHbIE Decypchl, HeoOXooumbvie O
peuienus yueOHblX U npaKmuyeckux 3a0ay ¢ nomowivio cpedocms UKT;

® UCNONbL306aMb O Nepeoayu C8OUX MbiCael ecmecmeeHHble U  (QOopMaTbhble A3bIKU 8
COOMBEMCmMBUU C YCI0BUAMU KOMMYHUKAYUU,

® onepuposamsv OaGHHLIMU NPU PEUeHUU 3a0aUU;



® gLIOUpams adekeammubvie 3a0aie UHCIMPYMEHMbL U UCNONb308aMb KOMNbIOMEPHbIE MEXHON02UU O
peutenus y4eOHbIX 3a0ay, 8 MoM ducie 0. GblYUCTIeHUs, HANUCAHUS NUCeM, COYUHEHUN, OOKIA00S,
peghepamos, coz0anusn npezeHmayuii u op.;
® UCNONbL306AMb UHGOPMAYUIO C YUEemOM IMULECKUX U NPABOBLIX HOPM,
® cozoasamb Yu@pposvie pecypcbl pa3H020 MUNA U 0N PA3HBIX AYOUMOpUtl, COOAHOAMb
UHDOPMAYUOHHYIO 2USUeHY U NPABUNA UHPOPMAYUOHHOU 6€30NACHOCMU.
® onpedensamy HeoOXo00UuUMble Kiouegble NOUCKO8bLE CNI06A U (POPMUPOBAMb KOPPEKMHblIE NOUCKOBbIE
3anpocul;
® OCcyuecmenAms 83auMo0elucmeue ¢ NeKMPOHHbIMU NOUCKOBLIMU cucmemamu, 6azamu 3HaHull,
CNPABOYHUKAMU,
® popmuposams MHONCECMBEHHYIO 6bIOOPKY U3 PAIUYHBIX UCMOYHUKOS UHGopmayuu 07
00veKxmueu3ayUU pe3yrbmamos NOUcKa,
® COOMHOCUMb NONYUEHHbLE PE3YIbIMambl HOUCKA C 3A0aUamil U Yeasamu c8oell 0esamenbHOCU.
ITo3naBartenbHbie YY/I:
12. ®opmupoBaHHE U pa3BUTHE SKOJIOTMYECKOIO MBIIUICHUS, YMEHUE IPUMEHATh €ro B
MI03HABATENBHOM, KOMMYHHKATHBHOM, COLMAIBHON MPAKTUKE U MPO(HEeCCHOHAIBHOW OPUSHTAITUH.
Obyuarowuiics cmodicem:
® onpedensimsb c80e OMHOUEHUE K OKpYIcalowell cpede, K COOCMBEHHOU cpede 0Oumanus,
® QHANUZUPOBAMb GNUAHUE IKONOSULECKUX (DAKMOPO8 HA cpedy OOUMAHUSL HCUBBIX OPSAHUZMOB,
® 11P0OBOOUMb NPUHUHHDLL U 6EPOSMHOCIHBI AHAIU3 PASTUYHBIX IKONOSUYECKUX CUMYAYUTL,
® /POCHO3UPOBAMb USMEHEHUS CUMYAyuu Npu cMmeHe Oeucmeus 00H020 (Pakmopa Ha Opyeou
¢daxmop,
® PAcnpoCmMpaHAmy IKON02UHECKUE 3HAHUA U YUACMBO8AMb 8 NPAKMUYECKUX MEPONPUAMUAX NO
3awume oKpyicaroweri cpeobl.
IIpeaMeTHBIE pe3yabTaThl OCBOCHHSI OCHOBHON 00pa30BaTeIbHON IPOrpaMMbl OCHOBHOI'O OOIIIEr0
o0Opa3oBaHus ¢ ydeToM oOmmx TpeOoBaHmii CraHmapra M CHEHU(PHKH H3Y4aeMBIX IPEIMETOB,
BXOJSIIIMX B COCTaB IpPEIMETHBIX oOjacTel, AOJDKHBI OOecneuuBaTh YCIEIIHOE O0y4deHHe Ha
CJIEIYIOIIEM YPOBHE 00IIero o0pa3oBaHMs.

MaremaTtuka 1 uH(popMaTHKa

N3yuenne npenmerHoit obnactu "MaTtemaruka v nHopMaTuka" JOIKHO 00ECTIeUUTh:

OCO3HaHME 3HAYEHUS MaTEMAaTUKHU U MH(POPMATHKH B TOBCETHEBHOM JKU3HU YEIOBEKA,;

(dbopMHUpOBaHHE TPEICTABICHHA O CONMAIBHBIX, KYJIbTYpHBIX M HCTOPUYECKHX (aKTopax
CTAHOBJIEHUS] MaTeMaTUYeCKON HAyKH;

TTOHWMaHKE POJIM HHPOPMALIMOHHBIX TPOIIECCOB B COBPEMEHHOM MUDE;

¢dbopMHUpoBaHUE NPEACTABICHUNH O MaTeMaTHKE KaK 4yacTH OOIIeYeIOBEUECKOW KyJIbTYpHI,
YHHUBEPCAILHOM SI3bIKE HAYKH, TO3BOJISIONIEM OIMCHIBATH U N3Y4aTh PEaTbHBIE IPOIIECCHI U SBJICHUS.

B pesynbrare nzydenus npeaMerHoi obnactu "MaTtematuka u uHGopMmaruka' o0ydaromuecs
pa3BUBAIOT JIOTHYECKOE M MAaTeMaTH4YecKOe MBIIUICHUE, TIONY4aloT TMPEICTaBICHUE O
MaTeMaTHYECKUX MOJIENIAX; OBJIAJCBAIOT MAaTEMATUYECKUMHU PACCYXIECHUSAMM; ydaTcsl MPUMEHSATh
MaTeMaTHYECKUe 3HAHWS MPU PEUICHUH Pa3IMYHBIX 33[a4 M OI[CHUBATH TOJYYCHHBIC PE3yJIbTaThl;
OBJI/ICBAIOT YMEHHMSIMU peIICHUS YYeOHBIX 3a/ay; pa3BUBAIOT MATEMaTHYECKyI HHTYHUIUIO;
MOJTYYarOT MPECTaBIeHHE 00 OCHOBHBIX MH(OPMAIIMOHHBIX MPOIECCAX B PEATBHBIX CUTYAIUSX.

[IpenmeTHble pe3yabTaThl M3Y4YEeHHUs MpeaMETHOM obnactu "Marematuka u uHpopmaruka'
JOJIZKHBI OTPAkKATh:

Marematuka. Anrebpa. I'eomerpus. Uudopmaruka:

1) bopmupoBaHre peACTaBICHUN O MaTEeMaTHKE KaK O METOJIe MMO3HAHUS JCHCTBUTEILHOCTH,
MO3BOJISIOIIEM OIUCHIBATh U U3yUYaTh peajibHbIE MPOLIECCHI U SBICHUS:

OCO3HAHHE POJIM MAaTeMaTHKH B pa3BuTHH Poccnu u Mupa;

BO3MOKHOCTh IIPHUBECTHU MPUMEPHI U3 OTEUECTBEHHOM U BCEMUPHOM HCTOPHM MaTeMaTHYECKUX
OTKPBITHI U UX aBTOPOB;

2) pa3BUTHE YMEHHMH paboTaThb C y4yeOHbIM MaTEeMaTHYECKUM TEKCTOM (aHAJTU3UPOBATh,
U3BJIEKaTh HEOOXOAMMYI0 HMH(POpPMAIUIO), TOYHO U TPAMOTHO BBIpaXXaTb CBOM MBICIH C



IPUMEHEHHEM MaTeMaTU4eCKOM TEPMHMHOJIOTMM W CHMBOJIMKH, IPOBOJAUTH KilacCH(UKaLUH,
JorHyYecKrue 000CHOBAHMS, JOKA3aTEIbCTBA MATEMAaTUYECKIX YTBEPKACHUH:

OIIEPUPOBAHUE  IOHATHSAMHU:  MHOXKECTBO, OJJEMEHT  MHOJMECTBA,  IIOJAMHOXECTBO,
NPUHAIICKHOCTh, HAXOXJIECHUE IEpecedyeHusi, OOBEAMHEHUS IOJAMHOXKECTBA B MPOCTEHIINX
CUTyaLUsX;

pelIeHHe CIOKETHBIX 3a/1a4 Pa3HbIX TUIIOB Ha Bce apu(METHUECKUE ICHCTBUS;

IIPUMEHEHHE CII0C00a MOKMCKa PELIeHUs 3a/1a4ul, B KOTOPOM PacCy:KJI€HHE CTPOUTCS OT YCIIOBHS
K TpeOOBaHUIO MU OT TPEOOBAHUS K YCIOBUIO;

COCTaBJICHHME IIaHA PEUICHMs 3aJadyy, BBIICICHHE JTAllOB €€ PELICHUs, WHTEpIpeTanus
BBIYMCIIUTEIIBHBIX PE3YJIbTaTOB B 33/1a4e, UCCICJOBAHUE ITIOJIyYEHHOTO PEIICHUs 3a1a4H;

HAaXO0XJICHHUE MPOLEHTA OT YMCJA, YUCIIA 10 MPOLEHTY OT HEro, HaXOXACHUS IPOLEHTHOIO
OTHOILLEHHUS [BYX YHCEJ, HAXOXKICHUS IPOLEHTHOIO CHUXEHUS WIM IPOLEHTHOI'O IOBBILICHHUS
BEJIMYUHBI,

peLIeHue JIOTMYECKUX 3a1ad4;

3) pa3BuTME MPEICTABIEHUH O 4YHUCIE M YHCIOBBIX CHCTEMax OT HaTypaJbHbIX M0
JICUCTBUTENIBHBIX 4YMCENI; OBJIAJICHHEC HAaBbIKAMHM YCTHBIX, IHCbMEHHBIX, HWHCTPYMEHTAJIbHBIX
BBIYMCIICHHI:

ONEPUPOBAHUE TOHATHAMHU: HATYpaJbHOE YHUCIIO, MEJIO0E YHCIO, OOBIKHOBEHHAst JpoOb,
JecATUYHas ApoOb, CMEIIaHHOE YHCII0, pallMOHAJIbLHOE YUCII0, HPPALIMOHAILHOE YHCIIO;

HCIIOJIb30BaHUE CBOMCTBA 4YMCEN U 3aKOHOB apU(pMETHUYECKHX OIlepanuil ¢ 4uciaMu Ipu
BBITNIOJIHEHUH BBIYMCIICHU;

WCIIOJIb30BaHUE MPU3HAKOB JACIUMOCTU Ha 2, 5, 3, 9, 10 mpu BBIOJTHEHUH BBIUMUCICHUN U
pEILIEHNN 3a]a4;

BBIITOJIHEHUE OKPYIJICHHs] YUCEI B COOTBETCTBUM C IIPABUIIAMHU;

CPaBHEHHUE YHCET;

OLICHUBAHME 3HAYCHHUsI KBAIPATHOTO KOPHSI U3 ITOJIOKUTEIBHOTO LIEJIOr0 YUCIIA,

4) oBnajeHUE CHUMBOJIBHBIM SI3bIKOM aireOpbl, NMPUEMaMHU BBIIOJHEHHS TOXKAECCTBEHHBIX
peoOpa3oBaHuil BBIPAXKEHUMN, pPEIICHUsS YpaBHEHHWI, CUCTEM YypaBHEHUI, HEPABEHCTB U CHUCTEM
HEpaBEHCTB; YMEHMsS MOJEIMPOBATh pealbHble CHUTyallud Ha sA3bIKE aireOpbl, HcCCIel0oBaTh
MIOCTPOEHHBIE MOJENIU C MCIOJIb30BAHMEM ammapara ajreOpbl, MHTEPIPETHUPOBATh MOITYUCHHBIN
pe3ynbTar:

BBITIOJTHEHUE HECIIOKHBIX MPeo0pa30BaHM sl BHIYUCICHUS 3HAUYSHU I YHCIIOBBIX BBIPAXKEHUIH,
COIEpXKAIIMX CTEIEHU C HaTypaldbHBIM IIOKa3aTelIeM, CTENEHU C LEJIbIM OTPULATEIbHBIM
IIOKa3aTelleM;

BBINTOJIHEHUE HECIIOKHBIX MPeoOpa3oBaHUN LEJbIX, APOOHO PAIMOHAIBHBIX BBIPAXKEHUN U
BBIPQXEHUI C KBaJpaTHBIMU KOPHSIMHU; PacKpbIBaTh CKOOKH, IPUBOIUTH MOJOOHBIE Cllaraemble,
UCIIOJIb30BaTh (POPMYIIBI COKPALIEHHOTO YMHOXEHHUS;

pelIeHue JIMHEWHBIX W KBAJpPATHBIX YPaBHEHUN M HEPABEHCTB, YPABHEHUN M HEPABEHCTB,
CBOJIIMXCS K JIMHEWHBIM WJINM KBaJpaTHBIM, CUCTEM YpPaBHEHHUH M HEPaBEHCTB, HM300pakeHUe
pELICHUI HEPABEHCTB U UX CUCTEM Ha YMCJIOBOM MPSMON;

5) oBnajneHue CUCTEMOH (YHKIMOHANBHBIX TMOHATHHA, pPa3BUTHE YMEHMS HCIOJIb30BATh
byHKIIMOHAIBHO-TpadUYeCcKue MpeICTaBICHUs s PEeIlieHUs] pa3IMYHbIX MaTeMaTHYeCKUX 3ajad,
JUIsL OTIMCAHMS M AHAJIN3a PEaIbHbIX 3aBUCUMOCTEN:

ONpeJIETICHUE MOJ0KEHNS TOUKHU T10 €€ KOOpAUHATaM, KOOPAUHATHI TOUKH I10 €€ MOJIO0KEHHUIO
Ha IUIOCKOCTH;

Hax0oXJIeHHe Mo rpapuky 3HauYeHU QyHKIMHU, 006JaCTH ONpEesIeHNs, MHOXKECTBA 3HAUCHHH,
HyJel (QyHKIMHM, TPOMEXYTKOB 3HAKOIOCTOSHCTBA, NPOMEXKYTKOB BO3pacTaHusi M yObIBaHUS,
HauOO0JIBIIEr0 U HAMMEHbILIEr0 3HaYeHUs PYHKIINH;

nocTpoeHue rpapuka JHHEHHON U KBaJpaTHUHON (QYHKIMMT;

olepupoBaHuEe Ha 0a30BOM YPOBHE MOHATUSAMHU: TOCIEIOBATEIbHOCTh, apudMeTnyeckas
IIPOrPECCHsl, TEOMETPUYECKAs IPOTrPECCUS;

WCIOJIb30BaHNE CBOMCTB JIMHEHHOM M KBaJpaTHUHON (PyHKUIMN U UX TpadUKOB MPHU pEIICHUN



3aj71a4d U3 IPYTUX YYEOHBIX MPEIMETOB;

6) OBIAJICHHE TEOMETPUUECKUM SI3BIKOM; Pa3BUTHE YMEHHS HUCIOJIL30BATh €ro JJIsl OMUCAHUS
NPEMETOB OKPY’KAIOIIET0 MUPA; Pa3BUTHE MMPOCTPAHCTBEHHBIX MPEACTABICHUH, H300Pa3UTEIbHBIX
YMEHHH, HABBIKOB T€OMETPUICCKUX MTOCTPOCHHIA:

ONIEPUPOBAaHUE TIOHATHSMH: (pHUTypa, TOUKa, OTPE30K, MpsMas, Jyd, JIOMaHas, YToJ,
MHOTOYTOJIbHUK, TPEYTOJIbHUK W YETHIPEXYTOJBHUK, MPSIMOYTOJbHUK U KBAJAPaAT, OKPYXHOCTh U
KpYT, IPSIMOYTOJIBHBIN Mapajuienenunel, Kyo, map; n300paxeHne u3ydaeMbIX GUTryp OT PYKH H C
TIOMOIIIBIO JIMHEUKH U ITUPKYJIS;

BBINOJIHEHUE U3MEPEHUs UTHH, PACCTOSIHUN, BEJIMYMH YIJIOB C MTOMOIIBI0O MHCTPYMEHTOB IS
WU3MEpEHUH IUTHH U yTJIOB;

7) dopMmupoBaHME CHCTEMAaTHYECKMX 3HAHMWA O IUIOCKUX (UTypax W HUX CBOWCTBAX,
MPEJICTABICHUA O TPOCTEHIINX MPOCTPAHCTBEHHBIX TeNaX; Pa3BUTHE YMEHHH MOJCIHPOBAHUS
peabHBIX CUTYAIMA Ha SI3BIKE TEOMETPHH, UCCIICIOBAHUS TOCTPOSHHON MOJICIH C HCIIOJIb30BaHHEM
TEOMETPHUSCKUX TMOHATHH W TeopeM, ammapara aireOpbl, pEHICHHs TeOMETPHUUYECKUX U
NPaKTUYCCKUX 3a/1a4:

olepupoBaHWe Ha 0a30BOM YpOBHE IOHSATHSMHU: PaBEHCTBO (HUTYp, MapauIeIbHOCTh M
NEPIEHINKYJIIPHOCTD MPSIMBIX, YTIIBI MEXY IPSIMBIMH, TICPIICHIUKYJISP, HAKJIOHHAS, TPOCKIHS;

MIPOBEJICHUE JI0KA3aTEIHCTB B TEOMETPHH;

OlepUpPOBaHUE Ha 0A30BOM YpPOBHE MOHSATUSMH: BEKTOpP, CyMMa BEKTOPOB, MPOU3BEICHHE
BEKTOpPA Ha YHCII0, KOOPAMHATHI HA IJIOCKOCTH;

pellieHre 33a1a4 Ha HaX0XJICHUE FCOMETPUYCCKUX BEIMUYUH (IUIMHA M PACCTOSIHUE, BETMYMHA
yrJia, TUIoIIAk) Mo 00pa3aM Wi allfOpUTMaM;

8) oBJazieHHE MPOCTEUIIIMMU CIIOCOOAMHU MPEIICTABICHHS U aHAJIN3a CTATUCTHYECKUX JTaHHBIX;
(GbopMUPOBAaHHUE TPEICTABICHUA O CTATUCTUYCCKHX 3aKOHOMEPHOCTSX B pPEaTbHOM MHPE U O
Pa3IMYHBIX CIIOCO0AaX WX M3YUYCHHsI, O MPOCTCHIINX BEPOSATHOCTHBIX MOJENSAX; Pa3BUTHE YMEHHIA
U3BJIEKATh WH(POPMAITUIO, TIPEJCTABIICHHYIO B Ta0JIMIIaX, HA IUarpaMmMmax, rpadukax, OmuChIBaTh U
AQHAJIM3UPOBATh MACCHUBBI YHCIOBBIX JAHHBIX C [OMOINBIO MOAXOJSIINX CTATHCTUYCCKHUX
XapaKTePUCTHK, HCIIOJIb30BaTh MTOHMMAHNUE BEPOSTHOCTHBIX CBOMCTB OKPYKAIOIIMX SIBJICHUH TPH
MPUHITHU PEIICHUH:

(dbopMHUpOBaHHE TIPEJACTABICHUS O CTATHCTUYCCKUX XapPaKTEPUCTUKAX, BEPOSTHOCTH
CIIy4aifHOTO COOBITHS,

pelIeHrne MPOCTEHINX KOMOMHATOPHBIX 33729,

OTpeieNIeHUE OCHOBHBIX CTATUCTUYECKUX XapaKTEPUCTUK YHCIOBBIX HA0OPOB;

OIICHUBAHHE W BBIYUCIICHUE BEPOSITHOCTH COOBITHS B MPOCTEUIITNX CITyJasiX;

HaJIM4Yue TPEJICTABICHUS O POJIH MPAKTUYECKU JOCTOBEPHBIX U MAJTOBEPOSITHBIX COOBITHH, O
pOJTH 3aKOHA OOJIBIINX YUCEIT B MACCOBBIX SIBJIICHUSX;

YMEHHE CPAaBHUBATh OCHOBHBIE CTAaTUCTHYECKHE XapaKTEPUCTHKH, MOJYYCHHBIE B IMPOIIECCe
pENIeHUs IPUKIAIHON 3a/1a49u, H3yUSHUS PEeaTbHOTO SBIICHUS;

9) pa3BuTHE YMEHUN NPUMEHSATh U3YYECHHBIC MOHSTHUS, PE3YIbTAThl, METOJABI JIJS PEUICHUS
3a/1a4 MPAKTUYECKOTO XapakTepa W 3ajad W3 CMEXHBIX JUCHUIUIMH C HWCIOJb30BaHUEM TIPU
HEOOXOIUMMOCTH CIIPABOYHBIX MAaTEPHAIIOB, KOMITbIOTEPA, TIOJIB30BATHCS OLIEHKON U MPUKUIKON TpH
MPAKTUIECKUX pPacyeTax:

pacrno3HaBaHKe BEPHBIX M HEBEPHBIX BHICKA3bIBAHMUIA,

OIICHWBAHHE PE3yJILTATOB BEIYHCICHUH IPH PEIICHUH MTPAKTUICCKHUX 33]1aY;

BBHITIOJTHEHUE CPABHEHUS YMCEN B PEATbHBIX CUTYaIIUAX;

WCIIOJIb30BAHNE YHCIIOBBIX BRIPOKECHUH TIPH PEIICHUU MPAKTUYSCKUX 3a/1a4 U 33]1a9 U3 JIPYTHX
y4eOHBIX TPEIMETOB;

pelIeHre MPAKTHYECKUX 33134 C MPUMEHEHHEM MMPOCTEHIIINX CBOMCTB (hHTYp;

BBITIOTHEHUE TMPOCTEHIMX TOCTPOSHUH M H3MEPEHHH Ha MECTHOCTH, HEOOXOIUMBIX B
peanbHOU KU3HU,

10) dopmupoBanue WHDOPMANMOHHOW U aNTOPUTMHYECKON KyJIbTYphl; (OpMUPOBaHUE
MIPEJICTABJICHHS O KOMITBIOTEPE KaK YHHBEPCATHBHOM YCTPOHCTBE 00paOb0TKH HH(POPMAITUH; pAa3BUTHE



OCHOBHBIX HAaBBIKOB M YMEHHUI HCIIOJIB30BAHNS KOMIIBIOTEPHBIX YCTPONCTB;

11) ¢opmupoBanue mnpencTaBieHUs 00 OCHOBHBIX H3y4YaeMbIX MOHATUAX: HMHQOpMaIus,
aJITOPUTM, MOJEIIb - U UX CBOMCTBAX;

12) pa3BuTHE AITOPUTMHYECKOTO MBIIUICHUS, HEOOXOAMMOTO sl MPOPECCHOHATHHON
JeSITEIbHOCTH B COBPEMEHHOM OOILECTBE; Pa3BUTHE YMEHUI COCTAaBUTh U 3alMCaTh aJTOPUTM Ui
KOHKPETHOTO HCIIOJIHUTENS; (OPMHPOBAHME 3HAHUKH 00 alTOPUTMHUYECKUX KOHCTPYKLUSX,
JIOTUYECKUX 3HAYCHMSIX M ONEPALUAX; 3HAKOMCTBO C OJHMM H3 S3BIKOB IIPOIPAMMHUPOBAHHSA U
OCHOBHBIMM AJITOPUTMUUYECKUMU CTPYKTYPaMH - IMHEWHOH, YCIIOBHON U LIMKINYECKOM;

13) ¢gopmupoBanue ymeHuil (QopmanuzalMd U CTPYKTYPUPOBaHUS HHPOPMALUHU, YMEHUS
BBIOMpPATh CHOCOO MPEACTaBICHHS JAaHHBIX B COOTBETCTBUH C TOCTAaBJICHHOW 3ajaueii - TaOiuibl,
CXeMbl, IpaUKH, AMarpamMMbl, C MCIIOJIB30BAaHHEM COOTBETCTBYIOLIUX IPOTPAMMHBIX CPEICTB
00paboTKH JaHHBIX;

14) ¢opmupoBaHuE HABBIKOB M YMEHMH O€3011aCHOIO M I11eJeCO00Pa3HOro MOBEJIEHHS NPH
paboTe ¢ KOMIIBIOTEPHBIMH TIporpaMMamMu U B VIHTepHere, yMeHHUs COONIOAAaTh HOPMBI
MH(POPMALIMOHHOM STUKH U IIPaBa;

15) nns cnensix ¥ cnaboOBUAALIIMX 00yYaIOIIUXCSL:

BJIaJICHHE MpaBWJIaMH 3allMCH MaTEeMAaTUYECKUX (OPMYJ M CIEUUAIBHBIX 3HAKOB peibedHO-
TOYEYHOU cucTembl o0o3HaueHuii JI. bpaiins;

BJIaJICHUE TaKTUJIbHO-OCS3aTENIbHBIM CIOCOOOM OOCIE0BaHMUs M BOCHPHUATUS pelibeHBIX
M300paXeHUI MPEIMETOB, KOHTYPHBIX H300paKeHUI reOMEeTpUYECKUX (GUryp U T.11.;

yYMEHUE YUTaTh peibedHble rpaduku 37eMeHTapHbIX (YHKIMHA Ha KOOPAMHATHOM MJIOCKOCTH,
NPUMEHSTH CHEIHAaIbHbBIE TPUCIIOCOONICHHS IS Penbe(hHOTO YepUCHNUS;

BJIaJIEHHE OCHOBHBIM (D)YHKIIMOHAJIOM IIPOrPaMMbl HEBU3YaJILHOT'O JJOCTYIA K HUHPOPMALIMHU HA
skpane 1K, ymeHune ucrnonp30BaTh NepcoHaNbHbIe TU(DIOTEXHUIECKHAE CPECTBA HH(DOPMAITIOHHO-
KOMMYHHUKAIIMOHHOT'O I0CTYyTIa CJIENbIMUA 00yYaroIuMUcCs;

16) s oOyyaromumxcst ¢ HapyIEeHUSIMA OTIOPHO-IBUTaTEILHOTO aniapara:

BJIa/ICHUE CIEIUAJIBHBIMY KOMITBIOTEPHBIMU CPEICTBAMU IPEICTABJICHUS U aHAJIN3a JaHHBIX U
YMEHHE HCIIOJIb30BaTh MEPCOHANbHBIE CpEeACTBa JOCTya C Y4E€TOM  JIBUTaTelIbHBIX,
peYEBUTATEIbHBIX U CEHCOPHBIX HapYIICHUH;

yMEHHE UCII0JIb30BaTh NEPCOHAIbHbBIE CPEACTBA JIOCTYIIA.

BoinyckHuk HayuuTes B 7-9 kiaccax (I MCIIOJIb30BAHUS B NIOBCEIHEBHOM KU3HU H
ol0ecreyeHUs1 BO3MOKHOCTH YCIIEIITHOTO NMPOJOJIKeHUs1 00pa30oBaHus Ha 0230BOM YPOBHe)

J1eMeHTBI TEOPUUN MHOYKECTB H MAaTeMaTH4eCKOM JJOrHKH

° OmnepupoBaTh Ha 6230BOM ypOBHe1 MOHSATUSMH: MHOKECTBO, PJIEMEHT
MHOK€ECTBA, TOAMHOXECTBO, MPUHAIC)KHOCTD;

° 3a71aBaTh MHO>KECTBA MEPEUYUCICHUEM UX AJIEMEHTOB;

° HaxOJIUTh MepecedeHue, O0beAMHEHNE, TTOJIMHOKECTBO B IMTPOCTEUIIINX
CUTYyalHsIX;

° oTIepupoOBaTh Ha 6a30BOM yPOBHE MOHSATHUSAMH: ONIPEIeTIeHNE, aKCHOMa,
TEOpeEMA, JO0Ka3aTeIbCTBO;

° MPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI I MOATBEPKACHUS CBOUX
BBICKa3BIBaHUM.

B noBcetHeBHOM KU3HHM M TIPH M3YYCHHUH APYTHX NPEIMETOB:
® HCIOJB30BaTh rpaduyeckoe MpPEeACTAaBICHUE MHOXECTB JUI OMHMCAHUS pPEealbHBIX
MIPOLIECCOB U SIBJICHUH, PU PELICHUH 3a/1a4 IPYTUX YUeOHBIX MPEIMETOB.

1 351ech 1 manee — pacro3HaBaTh KOHKPETHBIE TPUMEPbI OOIMX MOHATHI 110 XapaKTEPHBIM MPU3HAKAM, BBITOIHATH
JICHCTBUS B COOTBETCTBUU C OIPEIEIICHUEM U NPOCTEUIIMMU CBOMCTBAMU IIOHATUMN, KOHKPETU3UPOBATh IPUMEPAMHU
o011Me ITOHITHS.



Yucnaa
e OmnepupoBaTth Ha 6a30BOM ypOBHE MOHSATHSIMU: HaTypajlbHOE YUCIO, LIEJI0€ YUCIIO,
OObIKHOBEHHasi JpoOb, JecATHYHas JApoOb, CMelIaHHas ApoOb, palMoHaJbHOE YHCIIO,
apu(MeTHUECKUI KBaIPaTHBIM KOPEHB;
® HCIIOJIB30BaTh CBOMCTBA YMCEN U IPABWIIA JEHCTBU IIPU BBIITOJIHEHUH BBIYUCIICHUN;
® HCIIOJIB30BATh NMPU3HAKU JIETUMOCTH Ha 2, 5, 3, 9, 10 npu BBIIOIHEHUH BHIYUCICHUN
Y PEIICHUH HECIIOKHBIX 33]1a4;
®  BBIIOJIHATH OKPYIVIEHHE PAllMOHAIBHBIX YHCENl B COOTBETCTBUU C IIPaBUIIaMU;
® OIICHMBATH 3HAYECHHE KBAJPATHOTO KOPHS U3 MOJIOKUTEIBHOTO LIEJIOr0 YUCIIA;
® DPacno3HaBaTh pallMOHAIbHBIE U UPPALMOHAIBHBIE YNCIA;
® CpaBHUBATH YHKCIIA.
B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPeIMETOB:
® OIICHUBATH PE3YJIbTAThl BBIYMCICHUH IPU PEIICHUH NPAKTUYECKUX 3a/1a4;
® BBIIOJIHATh CPABHEHUE YHCEIT B PEAIbHBIX CUTYAIUsAX;
® COCTaBJISATh YMCIIOBBIE BBIPAXKEHUS MPU PEIICHUM MPAKTUYECKHUX 3a]ad U 3aJad U3
JIpyTUX y4eOHBIX IPEAMETOB.
ToxkaecTBeHHbIE IPe00pa3oBaHUS
e BrinonHATE HECHOXHBIE MPEoOpa3oBaHMs JAJS BBHIYUCICHHUS 3HAYEHHH YHCIOBBIX
BBIDAKECHMM, COJEpKAIIMX CTEIEHH C HaTypaJbHBIM II0Ka3aTejleM, CTEHNEHU C IEJIBIM
OTPHULIATEJIHBIM NTOKa3aTelIeM;
® BBLINOJHATH HECIOXKHBIE MPeoOpa3oBaHMs LENbIX BBIPAKECHUI: PACKPhIBAaTh CKOOKH,
IPUBOJIUTH MOAOOHBIE CIIaraeMble;
® WCMONB30BaTh (POPMYJIBI COKPAIIEHHOTO YMHOXXEHHUS (KBaapaT CyMMBI, KBajpar
Pa3HOCTH, PA3HOCTH KBAAPATOB) JJIsl YIPOIIEHHUS BHIYUCICHUN 3HAYCHUN BBIPAKECHUI;
® BBLIIOJHATH HECJOXHBIE MPeoOpa3oBaHUs JIPOOHO-TMHEHHBIX BBIPAXKEHUN U
BBIPAKEHUI C KBaJpaTHbIMU KOPHSIMH.
B noBceqHeBHOM KU3HHM U NPU U3YYEHUH APYIUX NPeIMETOB:
® [IOHMMATh CMBICJI 3aIIMCH YKCJIa B CTAaHJAPTHOM BUJE;
e omnepupoBaTh Ha 0A30BOM YPOBHE MOHITHEM «CTaHJAPTHAs 3allUCh YHCIIa.
YpaBHeHHUs] M HEPABEHCTBA
e OmnepupoBath Ha 0a30BOM YpOBHE IMOHSTHUSMHU: PaBEHCTBO, YHCIOBOE DPAaBEHCTRBO,
yYpaBHEHUE, KOPEHb YPaBHEHHUs, PELICHUE YPaBHEHHUs, YMCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pelICHIE HEPABEHCTBA;
® [IPOBEPATH CIPABEAINBOCTb YUCIOBBIX PABEHCTB U HEPABEHCTB;
e pellarh JIMHEWHBIE HEPAaBEHCTBA M HECIIOXKHBIE HEPABEHCTBA, CBOIALIUECT K
JIMHENHBIM;
® pEIIaTh CUCTEMbI HECIOKHBIX JIMHEUHBIX YPAaBHEHUN, HEPABEHCTB;
® [IPOBEPSTH, ABJSIETCS JIU IAaHHOE YHCIIO PEllIEHUEM ypaBHEHMsI (HEpaBEHCTBA);
e pelaTh KBaJpaTHbIE ypaBHEHUS 10 (hopMyJie KOPHEH KBaJpaTHOTO ypaBHEHHUS;
e 1300paxkaTh PEIICHUs] HEPABEHCTB M UX CUCTEM Ha YUCIIOBON MPSMO.
B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPEeIMETOB:
® COCTaBJIATh W PEIIATh JIMHEWHBIC YPABHEHUS IIPU PEIICHUM 3a7a4, BO3HUKAIONIUX B
JpYTUX y4eOHbIX IpeaMeTax.
DOyHKIUHA
e HaxoauTtp 3HaueHHE PYHKIMHU 110 33JaHHOMY 3HAYEHUIO apTyMEHTa;
® HaxOJWThb 3HAUEHUE apryMEHTa IO 3aJ[aHHOMY 3HAYEHUIO (YHKLIUHU B HECIIOKHBIX
CUTyalusX;
® ONpENeNATh MOJIOKEHUE TOYKM IO €€ KOOpJAWHATaM, KOOPJAWHATBI TOYKH IO €€
IIOJIOXKEHUIO Ha KOOPAWHATHOM IIJIOCKOCTH;



¢ 10 rpauKy HaXOAUTh OOJIACTH OMPEAETICHUS, MHOKECTBO 3HAUEHUH, HYJTH (QYHKIIHH,
MPOMEXKYTKH 3HAKOMOCTOSHCTBA, TMPOMEXKYTKHM BO3pacTaHHsl W yObIBaHUS, HauOoJbllIee U
HauMEHbIIIee 3HaYeHUS PYHKIINH;
e cTpouTh rpaduK JUHEHHON (DYHKIINH;
® TIPOBEPSTH, SIBISETCA JIU JaHHBIN rpaduk rpa@ukoM 3aAaHHON GYyHKIUU (JIMHEHHOMH,
KBaJPaTUYHOM, 0OpaTHON MPOIOPLUHOHAIBHOCTN);
® OnpeAenATh NMPUOJIMKEHHBIE 3HAUEHUS KOOPAWHAT TOYKHU IepecedyeHus: rpadukoB
byHKIHIA,
e omepupoBaTh Ha  0a30BOM  ypOBHE  MOHSATUSMHU:  IOCJIEIOBATEIbHOCTD,
apudMeTHIeCcKas MPOrPECcCHsi, TEOMETPHUECKAs POTPECCHS;
e pemaTh 3aJauyd HA NPOTPECCHMH, B KOTOPBIX OTBET MOXET OBITh IOJIy4eH
HEINOCPEICTBEHHBIM MOJCUeTOM 03 MpUMeHeHUs (HopMyII.
B noBceiHeBHOM KU3HHU ¥ IPH U3YYEHUH APYTUX MPEIMETOB:
® HCIOJB30BaTh rpa)uKu peasbHBIX MPOIECCOB M 3aBUCHMOCTEN I ONPEACTICHHUS X
CBOWCTB (HauOOJbIIME W HAMMEHBIINME 3HAYCHUS, MPOMEXKYTKH BO3pacTaHHs M YOBIBaHUS,
00J1aCTH MOJIOKUTETBHBIX U OTPULIATEIBHBIX 3HAUCHUH U T.11.);
® JCMOJB30BaTh CBOMCTBA JUMHEHHONW (QyHKIMU U ee TpaduK IMpHU PEeUICHUH 3a7ad h3
JIPYTHX Y4eOHBIX MMPEIMETOB.
CraTucTuKa M TeOpHUs BEPOATHOCTEH
e llmerp mpencTaBI€HHE O CTATUCTHUYECKHX XapaKTEPUCTHKAX, BEPOSTHOCTU
CIIy9aifHOTO COOBITHS, KOMOMHATOPHBIX 33J[a4aXx;
e pemaTh MPOCTeUIINEe KOMOMHATOPHBIC 331891 METOAOM MPSIMOTO ¥ OPTaHHU30BAHHOTO
nepebopa;
® TIPEICTABIATH JaHHBIC B BUJE TaONHUll, AUArpaMM, IpauKoB;
e uyuTaTh UHGOPMAIUIO, IPECTABICHHYIO B BUE TaOJIUILIbI, TUarpaMmbl, Tpaduka;
® OMpeAeNsiTh OCHOBHBIE CTATUCTUUYECKUE XapaKTEPUCTUKH YUCIOBBIX HAOOPOB;
® OIICHMBATH BEPOSITHOCTH COOBITUS B MPOCTEHIINX CITydasix;
® HMETh MPEJICTABICHUE O POJIH 3aKOHA OOJIBIIMX YUCET B MACCOBBIX SIBJICHUSX.
B noBce1HeBHOM KU3HU M IPH U3YYEHHUHU APYTUX NMPeIMETOB:
® OIICHMBAThH KOJUYECTBO BO3MOXHBIX BApMAHTOB METOIOM Mepedopa;
® UMETh MPEACTABIEHUE O POJM TNPAKTHUUECKH JOCTOBEPHBIX W MAaJOBEPOATHBIX
COOBITHI;
® CpaBHHMBATh OCHOBHBIC CTATHCTUYECKHE XapaKTEPHUCTHKH, TOJIYYCHHBIE B MpoOIecce
pellIeHus TPUKIATHON 3a/1a4H, U3YUSHHS PEAIbHOTO SIBICHHUS,
® OIICHHUBATh BEPOATHOCTH PEAIbHBIX COOBITHI U SBICHUI B HECTIOKHBIX CUTYaIUsX.
TexcroBbI€ 321241
e Pemarh HeCIOXHBIE CIOKETHBIE 3aJ]aud Pa3HBIX THIIOB Ha Bce apudMeTHuecKue
JEHCTBUS;
® CTPOUTH MOJIEITb YCIIOBHSI 33124 (B BUIE TAOJIHUIIBI, CXEMBI, PUCYHKA WM YPAaBHEHUS),
B KOTOPOW JJaHBI 3HAYCHHSI IBYX U3 TPEX B3aUMOCBS3aHHBIX BEJTMYHH, C [1€IbI0 TIOUCKA PEIICHUS
3a]a4H;
® OCYILIECTBJIATH CIIOCOO MOMCKA pEeIIeHUs 33aJaul, B KOTOPOM PacCyKJIEHUE CTPOUTCS
OT YCJIOBHUS K TpeOOBAaHUIO MU OT TpeOOBaHHUS K YCIOBHUIO;
® COCTaBJIATH IUIAH PEIICHHUS 3a/1a4H;
®  BBIJICISTH dTAIbl PEIICHUS 3a]a4H;
® UHTEpPIPETUPOBATh BBIUUCIHUTEIbHBIC pE3yNbTaThl B  3ajadye, HCCIEA0BATh
MOJTy4YE€HHOE pellleHue 3a/1auu;
® 3HATh Pa3JIMYHME CKOPOCTEH 0OBEKTA B CTOSUEH BOJIE, MPOTHUB TEUCHUS U TIO TCUCHUIO
PEKH;
e pemaTh 3a/1a4H Ha HAX0XKIEHUE YacTH YMCIIa ¥ YUCIIA 110 eT0 YacTH;



e pemiaTh 33241 PA3HBIX TUIIOB (Ha pabOTYy, HA TOKYTIKH, HA IBFXKEHUE), CBSA3BIBAIOIIUX
TPU BEJIUYHMHBI, BHIACIATH 3TU BEIMYUHBI U OTHOILLICHUS MKy HUMU;
® HaXOAWUTbH MPOLEHT OT YMCJIA, YUCIIO MO MPOLEHTY OT HEro, HAXOAUTh IPOLEHTHOE
CHIYKEHUE WM MPOLEHTHOE MOBBILIEHNUE BETUYNHBI,
® pElIaTh HECIIOKHBIE JJOTMYECKHE 3aa4d METOJOM PACCyKICHUM.
B noBcenHeBHOI KU3HU U NIPU U3YYEHUH APYTUX NPeIMETOB:
® BBIJBUTaTh TUIOTE3bl O BO3MOXXHBIX MPEJEIbHBIX 3HAUYCHUSIX HMCKOMBIX B 3ajaye
BEJIMYMH (J1e71aTh TPUKUIKY ).
I'eomeTrpuueckue Gurypol
e OmnepupoBars Ha 6a30BOM YPOBHE MOHATUIMHU T€OMETPUUYECKUX PUTYD;
e M3BJIEKATh HHPOPMALIUIO O TEOMETPUUECKUX (PHUTypax, IPEICTaBICHHYIO Ha YepTexax
B IBHOM BU/JIE;
® TQPUMEHATh MJI pELICHHs 3aJady TreoMeTpuueckre (aKThl, €CIU YCIOBUS UX
MPUMEHEHHUS 3aJIaHbl B ABHOU (hopMe;
e pemarh 3aJa4d HA HAXOXKACHHE T€OMETPUYECKUX BEIMYMH MO oOpaslaM WIn
aJIropuTMaMm.
B noBceqHeBHOM KU3HM U NIPH U3YYEHHUH JAPYTUX NMPeIMETOB:
® JCMOJb30BaTh CBOMCTBA I€OMETPHUUYECKHX (QUTYyp Al pEHIeHHUs THUIOBBIX 3a1ad,
BO3HUKAIOIIMX B CUTyalUsX [TOBCEIHEBHOM KU3HHU, 3a/1a4 IPAKTUYECKOTO CONEPIKAHUS.
OTHomenust
e OmnepupoBaTb Ha 6a30BOM yYpOBHE MOHSATUSIMU: PABEHCTBO (UTYD, paBHbIE (DUTYPHI,
PaBEHCTBO TPEYTOJIBHUKOB, MAPALUICTbHOCTh MPSIMBIX, MEPHEHIUKYISPHOCTh MPSMBIX, YIJIbI
MEXIY NPSMbIMU, IEPIEHANKYIISIP, HAKIIOHHAS, IPOEKIIUSI.
B noBcenHeBHOI KU3HM U MPU U3YYEHUH APYTUX NPeIMETOB:
® JCNOJb30BaTh OTHOUIEHMs JJIsl PEIICHUs MPOCTEHIIMX 3ajad, BO3HUKAIOIIMX B
peaabHON KU3HU.
HN3mepenus u BbIYMCICHUS
e BpIMOAHAT W3MEPEHUE JJIMH, pPACCTOSIHUM, BEIMYUH VYIJOB, C IOMOIIBIO
MHCTPYMEHTOB /Il U3BMEPEHUM JIJIMH U YIJIOB;
e TpUMEHATH (OPMYNBI MEPUMETpa, IIIOMEAAN U o0beMa, IMJIOMAAU MOBEPXHOCTU
OT/I€NIbHBIX MHOTOTPAHHUKOB IPY BBIYKMCIICHUSIX, KOT/1a BCE IaHHBIE UMEIOTCS B YCIIOBUU;
e npumeHATs TeopeMy [ludaropa, 6a3oBble TPUTOHOMETPUUYECKHE COOTHOLICHMS IS
BBIYMCIICHUS JJIMH, PACCTOSIHUM, TJIOMIAJAEH B MPOCTEUIIINX CIydasiX.
B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPEAMETOB:
® BBIYHUCIATH PACCTOSHUS HAa MECTHOCTHM B CTaHAAPTHBIX CUTyalUAX, IUIOMIAJHA B
MPOCTEUIINX CIyYasiX, IPUMEHITh (OPMYIIBI B MPOCTEHIINX CUTYAIHSIX B TIOBCETHEBHOM KU3HHU.
I'eomeTpryeckue nocrpoeHus
e l300paxkaTb TUIOBBIE MIOCKHE (PUTYPHI U (GUTYPHI B MPOCTPAHCTBE OT PYKU U C
MOMOIIbI0 HUHCTPYMEHTOB.
B noBceqHeBHOM KU3HM U MPU U3YYEHUH APYTUX NPeIMETOB:
® BBIOJHATH MPOCTEHIINE MMOCTPOEHHUS Ha MECTHOCTH, HEOOXOAMMBIE B peabHOMN
KU3HH.
I'eomeTpnueckne npeodpazoBaHus
e Crpouts GUrypy, CHAMMETPUYHYIO JaHHOU (UTYpPEe OTHOCUTEIHHO OCH U TOUYKH.
B noBcenHeBHOI KU3HU U MIPU U3YYEHUH JAPYTUX NPeIMETOB:
® pacro3HaBaTh JBM)XEHHE OOBEKTOB B OKPY’KAIOIEM MUPE;
® pacro3HaBaTh CUMMETPUYHbBIE GUTYPHI B OKPYKAIOIIEM MUDE.
BexkTopbl M KOOPAUHATHI HA NJIOCKOCTH
e OnmnepupoBatb Ha 0a30BOM ypOBHE MOHATHSIMH BEKTOpP, CYMMa BEKTOPOB,
IIPOU3BEICHNE BEKTOPA HA YNCJI0, KOOPAUHATHI HA IIJIOCKOCTH;



® ONpeAensaTh NPUOIMKEHHO KOOPAMHATHI TOYKH IO €€ W300paKCHHI0 Ha
KOOPAMHATHOW IUIOCKOCTH.
B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPeIMETOB:
® UCIIOJIB30BaTh BEKTOPHI ISl PEIICHMS IPOCTEUIINX 3a]1a4 Ha ONpPEIEIEHUE CKOPOCTH
OTHOCHUTEJILHOTO JIBUXKEHUS.
HUcTopusi MaTeMaTHKH
e OnuceBaTh OTIENbHBIE BBIJAIOIINUECS PE3YJIbTaThl, MOJYYEHHBIE B XOAE PA3BUTHUS
MaTE€MaTHUKHU KaK HAyKH;
® 3HATh NPUMEPHI MATEMATUYECKUX OTKPBHITUN U UX aBTOPOB, B CBSI3U C OTEUECTBEHHOM
Y BCEMUPHOH UCTOpUEH;
e [IOHMMAaTh POJIb MaTEMAaTUKH B pazButuu Poccuu.
MeToabl MATEMAaTHKH
e BriOuparh noaxonsuuii M3y4EeHHBIM METOJ Il PEUICHUS W3YYCHHBIX THUIIOB
MaTEeMaTUYeCKUX 3a/1a4;
e [lpuBoguTh mpuUMEpbl MaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B  OKpY’Karolleu
JIEHCTBUTEIILHOCTU U MIPOU3BEACHUSAX UCKYCCTBA.

BbINYCKHUK IOJYYUT BO3MOKHOCTh HAYYHMThCS B 7-9 Kiaccax 15 odecrnieyeHust
BO3MOKHOCTH YCIIEIIIHOT0 NPOJ0/I:KeH!s 00pa3oBaHus Ha 6230BOM YPOBHe

J1eMeHTBI TEOPUHN MHOKECTB U MaTeMaTH4eCKoil JOruKu
L4 Onepupoeambz NOHAMUAMU. onpedeﬂenue, meopema, axkcuoma,
MHOJICeCmeo, XapakmepucmukKu MHodHcecmed, JJleMennt MHodicecmed, nycmoe,
KOHeuHoe U OecKOHeuHoe MHOIMHCECM B0, noOMHoofcecmeo, I’lpuHa()Jle.?fCHOCmb,

BKJIIOUYEHUE, paABEHCNIB0 MHOJCECME,

. uU300paxdcamv MHONCECMEA U OMHOUEHUE MHONCECME C NOMOUbIO
Kpyeos Jiinepa;

° onpeoensims NPUHAONEHCHOCTb JNIEMEHMA MHONHCECMBY, 00bEOUHEHUIO
U nepecevenur) MHONCeCms;

. 3a0a6amv  MHONCECMBO C NOMOUWBIO NEPEUUCTEHUS.  IIIEMEHMO8,
CNI0BECHO20 ONUCAHUSL,

° onepuposams NOHAMUAMIU. 8bICKA3bIBAHUE, UCIUHHOCTb U TOHCHOCHb

8bICKA3bIBAHUS, OMPUYAHUE BbICKA3LIBAHUL, ONEPAYUL HAO BbICKA3LIGAHUAMU: U, UTU,
He, YCII0BHbIE BbICKA3bIBAHUS (UMNIUKAYUU),
° CMPOUmMb BbICKA3LIBAHUS, OMPUYAHUSL BbICKA3LIBAHULL.
B noBcenHeBHOI KU3HM U MPU U3YYEHUH APYTUX NPeIMETOB:
®  CmMpOoUmMsb YenouKU YMOo3aKA4eHUll Ha OCHO8e UCHONb308AHUSL NPABUT IOSUKU,
®  UCNONB308AMb MHOJNCECMEAd, ONepayuu ¢ MHONCECMBAMU, UX 2epaguyeckoe
npeocmasienue 0 ONUCAHUS PeanlbHbIX NPOYECCcos U A61eHULL
Yucaa
o Onepupogamv NOHAMUAMU: MHOHNCECMBO HAMYPAILHLIX YUCET, MHOICECMBO YElblX
yuycen, MHOJCECMBO PAYUOHANBHBIX YUCEN, UPPAYUOHATbHOE HYUCLO, K8AOPAMHBIU KOPEHD,
MHOIHCECMBO 0eUCMBUMENLHBIX YUCET, 2eOMEMPULECKAsl UHMEPNPEeMAayus HamypaibHbLX, YelblXx,
PAYUOHATILHBIX, OCUCMBUMENbHBIX YUCE]L;
®  NOHUMAmMb U OOBACHAMb CMBLCIL NOZUYUOHHOU 3aNUCU HAMYPATbHO20 YUCA,
®  GbLINOIHAMb GLIYUCIEHUS, 8 MOM YUCIEe C UCNOb308AHUEM NPUEMOE DAYUOHANbHBIX
B8bIYUCTEHUU,
®  BBLINOIHAMb OKpY2leHUe PAYUOHAIbHBIX YUCET C 3A0AHHOU MOYHOCMbIO,

2 3IICCB " Jajee — 3HaTb ONPEACIICHUEC TIOHATUA, YMETh MMOACHATDH €0 CMBICTI, YMECTbh UCIIOJIb30BaTh ITOHATUE U €TI0
CBOIiCTBa IIpyu NpOBCACHNU paccyxcz[eHI/Ii/'I, J0Ka3aTeJIbCTB, pCIUICHUU 3a/1a4.



®  CPaGHUBAMb PAYUOHANLHBIE U UPPAYUOHATbHBIE YUCAA,
®  npeoCcmasiams PAYUOHATIbHOE YUCIO 8 BUOE OeCAMUYHOU OpoOU
®  YNopsA0ouUBaAmMb YUCLA, 3ANUCAHHBLE 8 8UOE OOLIKHOBEHHOU U 0eCAMUUHOU OPOoOU;
e naxooums HOJ u HOK uucen u ucnonvzosams ux npu peueHuu 3a0ad.
B noBce1HeBHOM KU3HHU M NIPH U3YYEHHH JAPYTUX MPEIMETOB:
®  NpUMEHAMb NPABUIA NPUOTUNCEHHBIX BbIYUCTICHUL NPU PeuleHUY NPAKMUYECKUX 3a0ay
U peuwteHulU 3a0a4 Opy2ux yueOHvlX npeomemos;
®  GLINOIHAMb CPABHEHUEe pe3)IbMamos GblUUCIeHULl NPU peueHUuU NPaAKMuUYecKux
3a0au, 8 MOM HuUcjie NPUOIUNCEHHBIX BbIUUCTEHUU,
®  COCMasNAmMb U OYEHUBAMb YUCTOBblE BbIPANCEHUS NPU PeUleHUU NPAKMUYECKUX 3a0ay
u 3a0ay uz Opyeux y4eOHbvlx npeomemos;
®  3aNUCLIBAMb U OKPY2JIAIMb YUCTIO8ble 3HAYEHUS PeaNbHbIX 6eIUYUH C UCNOIb308AHUEM
DA3HBIX CUCTEM UMePEHUsL.
ToxnecTBeHHBIE IPe0OPa30BAHUA
e Onepuposéamsb NOHAMUAMU CMENEHU C HAMYPATbHLIM NOKA3AMeNeM, CMeneHu ¢
yenviM OmpuyamenbHblM NoKazamenem,
®  GLINOIHAMbL NPeodPA308AHUS YENbIX BbIPANCEHUN. Oelicmeus ¢ O0OHOUIeHAMU
(cnoowcenue, goluumanue, YMHOMCEHUE), OCUCMBUSL C MHO20YNEHAMU (ClOdHCeHue, 8blyumatue,
VMHOMCEHUe);
®  GLINOIHAMb PA3NONCEHUEe MHO20YIEHO8 HA MHONCUMENU OOHUM U3 CHOCo008:
8bIHeCeHUe 3a CKOOKY, 2PYNNUPOBKA, UCHONb308AHUE POPMY COKPAUJEHHO20 YMHONCEHUSL,
®  gblOeNAMb K8AOPAM CYMMblL U PASHOCIU OOHOUNEHO8;
®  PAcKIaAObl8amb HA MHOMCUMENU KEAOPAMHbIL MPEXUIeH,
®  GLINOIHAMbL HNPeoOPA306aHUSL  BbIPANCEHUL, COOepHCAWUX CMeneHu ¢ Yearblmu
ompuyamenbHolMU  NOKA3AMeNaMy, Nnepexooums Oom 3anucu 6 6uoe CmeneHu C yeavim
ompuyamenbHulM NOKA3amenem K 3anucu 8 guoe opoou;
®  GLINOIHAMbL NPeodpPaA308aHUs OPOOHO-PAYUOHATLHLIX BbIPAINCEHUN. COKpaujeHue
O0pobell, npusederue aneedopaudeckux opooel Kk 00wemy 3HAMEeHAMento, CLOXCeHUe, YMHONCEHUe,
Oellenue aneebopauyeckux opoobeti, 8038edeHue aneedpauieckol 0poou 8 HAMYPAILHYIO U Yeryio
ompuyamenbHylo CmeneHb,
®  GLINOAHAMb NPEOOPA308AHUSL BbIPANCEHULL, COOEPIHCAUUX KBAOPAMHbLE KOPHU,
® guldenamsb Keaopam CyMMbl UlU PASHOCMU O8YUIICHA 8 BbIPANCEHUSX, COOEPHCAUJUX
K8AOpammbvle KOPHU,
®  BLINOIHAMb NPEOOPA30BAHUSL BBIPANCEHULL, COOEPAHCAUYUX MOOYTb.
B noBceHeBHOM KU3HHU ¥ TIPH U3YYEHHHU APYTUX MPeIMETOB:
®  GLINOAHAMb NPEoOPA308aHUsL U OUCMBUS C YUCIAMU, 3ANUCAHHBIMU 8 CMAHOAPMHOM
suoe;
®  GLINOIHAMbL NPeoOPa308anUs an2edPaAUYecKUX BbIPANCEHUl NPU peuleHuu 3a0ad
Opyeux yueOHbiX npeomMemos.
YpaBHeHHUsI M HEPaABEHCTBA
e Onepuposams NOHAMUAMU: YPAGHEHUE, HEPABEHCMBO, KOPEeHb YPAGHEHUs, peuieHue
HepaseHcmea, pAasHOCUNIbHbIE YPAGHeHUs, 001acmb OnpeoeleHuss ypasHeHus (Hepasencmed,
cucmemvl ypagHeHULl Ul HepaeeHcma);
® peuwiamsv JUHElHble YPABHEHUsl U YPABHEHUs, C800UMble K TUHEUHbIM C NOMOUbIO
MOACOECMBEHHbIX NPEoOPA306AHULL,
® pewams KaOpamHwle YpaeHe s U YpasHeHUs, C80OUMblLe K KBAOPAMHBIM C NOMOUbIO
MO2HCOECMBEHHBIX NPeobPA308AHUL,
® pewamsv OpOOHO-TUHElIHbIE YPABHEHUS,

® pewamv  npocmeuwiue  UPPAYUOHANbHbIE — YPAGHEHUs  6UO0A f(x)=a,

V() =49 (0);




n
® pewams ypasHenus euoa X =4a;
®  pewams ypagHeHuss ChoCOO0M pa3NI0NHCEHUsL HA MHONCUMENU U 3AMeHbl NePEMEHHOU;
®  UCNONB306AMb MEeMOO UHMEPBANO8 OJisl peuleHUs Yeavix U OpOOHO-PAYUOHATLHBIX
HepaseHcmae;
®  pewams JUHelHble YPABHEHUS U HEPABEHCMEA C NapamMempamu,
®  peuams HeCl0HCHbIe K8AOPAMHbIE YPABHEHUSL C NAPAMEMPOM,
®  pewamsv HeCl0NHCHbIEe CUCMEMbL IUHEIHBIX YPAGHEHUIL ¢ NaApaAMempamiL;
®  pewamsv HeCl0HCHble YPAGHEHUS 68 YENbIX YUCTAX.
B noBceHeBHOI1 ;KM3HH U NPU U3YYE€HUH APYTHX MPEIMETOB:
® cocmasnAmb U peuwams JTuHelHble U K8AOpAmHble VPAGHEeHUs, YPAGHEHUs, K HUM
€80O0AWUECS, CUCTEMbL TUHEHBIX YPAGHEHUL, HEPABEHCNE NPU peuleHUU 3a0ay Opyeux y4eOHvlx
npeomemos;
®  GLINONHAMb OYEHKY Npagoonododus pe3yrbmamos, HOLYYAeMblX NpU peueHuU
JIUHENHbIX U K8AOPAMHbLIX YPAGHEHUll U CUCMeEM JUHEUHbIX VPAGHEeHULl U HepaeeHCms Npu
peuteHuu 3a0a4 Opyaux yueOHblX npeomMemos,
®  gbIOUPAML COOMBEMCMBYIOWUE VYPABHEHUs, HEePABEHCMEd WIU UX cucmemvl OJis
coCmaeienus: Mamemamudeckou Mooeiu 3aA0aHHOU pealbHOU CUmyayuu Ui HpuKiaoHou
3a0ayu;
®  yMemb UHMEePNPemupo8amy NOLYYEHHIL NPU PeUleHUU YPABHEHUsl, HePABEHCIEA U
cucmembl pe3yibmam 8 KOHmMeKcme 3a0aHHOU PeaibHOU CUMyayuu Uil NPUKIaoHoU 3a0adu.
DOyHKIUH
o  Onepuposamv NOHAMUAMU. QYHKYUOHAIbHASL 3A6UCUMOCTb, QYHKYUSL, epapur
@yuKyuu, cnocodwvl 3a0anusn GYHKYUU, apeymenm u sHavyeHue QyHKyuu, 0o61acms onpeoeieHus u
MHOJICECMB0  3HAYEHUU  (QYHKYuY, HYIU QVHKYUU, NPOMEICYMKU 3HAKONOCMOSIHCMEA,
MOHOMOHHOCMb YYHKYUU, YeMHOCMb/He4emHOCb YHKYUU,
o cmpoumv  2pauku  JUHEUHOU, Keaopamuynou  QyHKyu, obpamuoi
NPONOPYUOHATILHOCTU, PYHKYUU 8UOA: Y = a+ﬁ vy =Xy =Yx, y=|x;
® Ha npumepe K8aAOPAMUYHOU @HYHKYUU, UCNONb306AMb Npeobpaszosanus cpaguxa
Gyuxyuu Y=1(X) 012 nocmpoenus epaghuxos gynxyuil y — af (kx+b)+c
® CcoCmasnAmy YpasHeHuUs NPSAMOU N0 3A0AHHbIM YCIOBUAM. NPOXOOsuell uepes 08e
MOYKU € 3A0AHHBIMU KOOPOUHAMAMU, NPOXOOsiell Hepe3 OaHHYI0 MOYKY U NAPALIeNIbHOU OAHHOU
NpAMOU,
® uccnedosamsb QYHKYUIO no ee 2papuxy,
®  HAXOOUMb MHONCECMBO 3HAYEHUU, HYIU, NPOMENCYMKU 3HAKONOCMOSHCMEA,
MOHOMOHHOCMU K8AOPAMUYHOU (DYHKYUL,
® onepuposamv NOHAMUSIMU. NOCAEO08AMENLHOCb, APUPMEMUUECKAs NPOcPeccusl,
2eomempuieckas npoepeccus.,
®  pewams 3a0a4u HA APUPMEMULECKYIO U 2eOMEMPUYUECKVIO NPOSPECCUIO.
B noBceHeBHOM KU3HHU M IPH U3YYEHHH JAPYTUX MPEIMETOB:
®  ULNIOCMPUPOBAMb C NOMOWBIO 2PAPUKA PEANbHYIO 3A8UCUMOCTL UIU NPOYECC NO UX
XapakxmepucmuKam,
®  UCNONBL308AMb CEOUCMEA U 2PAPUK KEAOPAMUYHOU PYHKYUU NPU PeuleHUU 3a0a4 U3
Opyaux yueOHblX npeoMemos.
TexcroBbIe 321241
o Pewamb npocmvie u cOANCHBLE 3A0aYU PA3HBIX MUNOE, A MAKHCE 3A0a4U NOBbIUEHHOU
mpyoHoCmu,
®  UCNONBL306AMb PA3HLIE KPAMKUE 3ANUCU KAK MOOENU MEKCMO8 CIONMCHBIX 3a0ay OJis
HOCMPOeHUs NOUCKOBOU CXeMbl U peuleHUs 3a0ay,



®  paziuyams Mooelb MeKcma U MoOelb peuleHus 3a0a4u, KOHCmMpPYuposams K 0OHOU
MOOenu peuleHUsl HeCI0ACHOU 3a0ayl pasHvle MOOeIU MeKCma 3a0ayu;

®  3HAMb U NPUMEHAMb 00a CNOCOOA NOUCKA peuteHUs 3a0ay (0m mpebo8aHUs K Cl08UI0
U om ycio8us Kk mpebosanuio),

®  MOOenUpo8amsb paccylicoOenusi nPu NOUCKe PeuleHust 3a0ay ¢ NOMOUbIO 2pagh-cxemol,

®  BblOeAMb IMANDL PeUEHUs. 3A0atU U COOEPAHCAHUE KAAHCO020 dIMANA,

®  yuemb GblOUPAMbL ONMUMAILHLIL Memo0 peuleHus 3a0ayu U 0CO3HABAMb 6blOOP
Memooa, paccmampusams paziuyHvle Memoobl, HAXO00UMb pPA3Hble peueHUs 3a0a4u, eciu
B03MOMICHO,

®  QHAIU3UPOBAMb 3aMPYOHEHUS. NPU PEUeHUlU 3a0aH,

®  GLINOAHAMb PA3IUYHbIE NPe0OPA306aHUs NPEOSIONCEHHOU 3a0ayl, KOHCMPYUPOBaAmb
HOBble 3a0a4u U3 OAHHOU, 8 MOM YuUcie 0OpamHvle;

®  UHMeEPNPemuposams  GbIUUCIUMEIbHbIE pe3yIbmamsl 6 3adaye, UCCIe008anb
HOJLYYeHHOe peuleHue 3a0a4u,

®  QHATUZUPOBAMDL  BCEBO3MOJICHLIE —CUMYAYUU  83AUMHO20  PACHONONCEHUSL  O08YX
00beKMO8 U USMEHeHUe UX XAPAKMEPUCTMUK NPU COBMECIMHOM OBUNCEHUU (CKOPpOCMb, 8peMsl,
paccmosiHue) npu peweHuu 3a0ad Ha O0B8UdNCEeHUe 08yX 00beKmo8 KAaK 8 OOHOM, MaK U 8
NPOMUBONOJIONCHBIX HANPAGTLCHUSIX,

®  UCCIe008amsb 6CEBO3MOIICHbIE CUMYAYUU NPU PeUleHUlU 3a0ay Ha 08UdICEHUEe NO pekKe,
paccmampusams pasHvle CUCMeMbl OMCUema,

® pewamsv pazHooOpasHvle 3a0a4u «HA YACMUY,

® pewamsv u 000CHOBBIGAMb CBO€ peuieHue 3a0ay (8blOenimb MaAMeMamuiecKyio
OCHOBY) HA HAXOJCOEHUe YACIMU YUCIA U YUCLA NO €20 YACMU HA OCHO8€ KOHKPEeMHO20 CMbICIA
opodu;

®  0CO3HABAMb U 00BACHAMb UOCHMUYHOCTb 3A0AY PA3HLIX MUNOB, CEAZLLBAIOWUX MPU
seudUHbl (Ha pabomy, HA NOKYNKU, HA OBUJICEHUE), BbLOESIMb MU BEIUUUHbL U OMHOULeHUS
MedHCOYy HUMU, NPUMEHAMb UX APU peuleHuu 3a0ad, KOHCMpyuposams COOCMEEHHble 3a0ay
VKA3AHHBIX MUNOB;

® grademv OCHOBHLIMU MEMOOAMU peuleHust 3a0ay Ha CMecU, CHIAB8bL, KOHYEHMPAayuu,

® pewams 3a0ayu HA NPOYEHMbL, 8 MOM YUCTE, CILONCHbIE NPOYEHMbL C 0O0CHOBAHUEM,
UCNONBL3YSL PA3HbIE CNOCOObL;

® pewams 102udecKue 3a0aiu pasHblMu CnOCoOAMU, 8 MOM YUCie, ¢ 08yMsL OIOKaMU U
¢ mpems O10KamMu OAHHBIX C NOMOWbI0 MAOIUY,

® pewamsv 3a0ayu NO KOMOUHAMOPUKE U MEOPUU BePOSMHOCMEl HA OCHOGe
UCNONB308AHUS U3YHUEHHBIX MEMOO08 U 0OOCHOBLLBAMb PEUleHUE,

®  pewams HeCI0NHCHbIE 3A0ayU N0 MAMEMAMUYECKOU CMAMUCmuKe,

®  061a0emb OCHOBHBIMU MEMOOAMU PEUEHUST CIOJHCEMHbIX 3a0ay. apuhmemuseckuil,
aneebpauveckuil, nepebop 6apuaHmos, 2eoMempudeckull, cpapuyecKkutl, NPUMeHsIMb UX 6 HOBbLX
NO CPABHEHUIO C U3YYEHHBIMU CUMYAYUSIX.

B noBcexHeBHOM KU3HHU ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

o guldensimb Npu peuleHul 3a0a4 Xapakmepucmuku paccmMampusaemoi 6 3adade
cumyayuu, omauyHvle Om pPeabHbulX (me, om KOmopvix abcmpasuposanics), KOHCmMpYyuposanbs
HOB8ble CUMYayuu ¢ y4emom 3Mux Xapakmepucmuk, 8 YACMHOCMU, NpU peuleHuu 3a0ay Ha
KOHYEHMpayuu, y4umoléams NJIOMHOCIb 8elecmad;

® pewams u KOHCMPYUPOBAms 3a0a4u HA OCHOBE PACCMOMPEHUSL PEANbHbIX CUMYAYULL,
8 KOMOopvlX He mpehyemcsi MOYHbIL 8bIYUCIUMETbHBIU Pe3yIbImam,

® pewams 3a0ayu Ha O8UIICEHUE NO PeKe, PACCMAMPUBAs pa3Hble CUCTNeMbl OMCYemda.

CTaTHCTHKA H TeOpHs BEPOSITHOCTEH

o Onepuposamv noHsmusMu: cmoaduamvle U Kpy2oeble OUAepamMmvl, mabIuysl
OaHHbIX, CpeOHee apudmemuueckoe, MeOUana, Hauboavllee U HaumeHbulee 3Ha4eHus 8bl0OPKU,
Pasmax eblOOPKU, OUCNePCUsL U CMAHOAPMHOe OMKIOHEHUE, CAVHAUHAS USMEHYUBOCMb,



® u381eKamb UHpopmMayuio, NPeOCMAagIeHHYI0 8 MAOIUYAX, HA OUASPAMMAX, SPAPUKAX,
® cocmasnAms Mabauybl, CMpouUms OUAZPAMMbL U SPAPUKU HA OCHOBE OAHHBIX,
® onepuposamv NOHAMUAMU: HAKMOPUAT HUCLA, NEPeCMAHOBKU U COYemaHus,
mpeyzonvhuk Ilackans,;
®  NPUMEHAMb NPABUNO NPOU3BEOCHUS NPU pelleHUY KOMOUHAMOPHBIX 3404y,
® onepuposamv NOHAMUAMU: CIAVYAUHBIL ONbIM, CAYYAUHBIL 6blOOp, UCNbIMAHUE,
NleMeHmapHoe CayuaiHoe cobvimue (Ucxod), Kiaccuueckoe OnpeoesieHue 8eposimHOCmU
CYUALHO20 COObIMUSL, ONEPaAYUU HAO CYYAUHBIMU COOBIMUAMU
®  npedcmasnsmsb UHGOPMayuio ¢ NOMOWbIO Kpy2os Jiiepa,
®  pewams 3a0auu Ha BbIYUCTEHUE BEPOAMHOCMU C NOOCYEMOM KOIUYeCmed 8apUuanmos
€ NOMOWBIO KOMOUHAMOPUKL.
B noBceHeBHOI1 ;KM3HH M NPU U3YYE€HUH IPYTHX MPEIMETOB:
® u36IEKAMD, UHmMeEpPNpemuposams u npeobpazoevieams ungopmayuro,
NPeOCmAsieHnylo 6 mabauyax, Ha Ouaspammax, 2paguxax, ompaxcarwyrlo ceoucmea u
XapakmepucmuKu peaibHblX NPoYecco8 U s61eHuUll,
® onpedensimb  CMAMUCMUYECKUE XAPAKMEPUCMUKU — 6bIOOPOK no  madauyam,
ouazpammam, epapuram, BbINOIHAMb CPABHEHUE 8 3ABUCUMOCIIU OM Yelu peulenus 3a0ayul,
®  OYeHUBAMb BEPOAMHOCb PEAIbHbIX COOLIMULL U S8TEHUIL.
HcTopust MaTeMaTHKH
o  Xapaxmepuzosame 6K1AO 8bI0AIOUSUXCL MAMEMAMUKOSE 8 PA3GUMUE MAMEMAMUKU U
UHBIX HAYYHBIX obnacmell;
®  NOHUMAmMb POb Mamemamuxu 8 pazeumuu Poccuu.
MeTtoanl MAaTEMATHKH
o Ucnonwv3ysi usyueHuvle MemooObl, NPOBOOUMb OOKA3AMENbCMBO,  BbINOIHANb
onpogepoicerue;
®  gbIOUPAMb U3VUEHHbIe MemOoObl U UX KOMOUHAYUU O PEeUeHUsT MAmeMamuyeckux
3a0au,
®  UCNONB306AMb MameMamuyecKue 3HAHUSA O ONUCAHUAL 3AKOHOMepHOCcmell 6
OKpydHcaloujeli 0elcCmeumenbHOCmuY U NPOU38eOCHUsIX UCKYCCMEA;
® NpUMEHSMb  npocmeluiue  NPoSpaMMHble  cpedcmeéa U JeKMPOHHO-
KOMMYHUKAYUOHHbIE CUCMEMbL NPU PeUleHUU MAMeMamuieckux 3a0ay.

2. Conep:xanne y4eOHOro npeamera «Aaredpa», 7-9 kiace

7 KRjaacc
Ne KoaunyecTBo
Pa3znennl, TeMbl B ToM unciae KP
n/n 4acoB
1 | Buipaxenns, ToxecTsa, ypaBHeHHs 22 2
2 OyHKIIHT 11 1
3 | CteneHb ¢ HATYpaIBHBIM ITOKa3aTelIeM 11 1
4 | MuorowieHsl 17 2
5 | ®opMyIIBI COKPAIIIEHHOTO YMHOKEHHS 19 2
6 | Cucremsr muHeHHBIX yYpaBHEHUH 16 1
7 IToBTOpEHME 3a Kypc 7 Kiacca 6 1
Hroro: 102 10




1. Boipa:keHus1, To:KIeCcTBa, ypaBHeHus (22 yaca)

Beipaxenus. UucnoBele  BBIPOKEHHS W BBIpaXEHUS € IepeMeHHbIMHU. IIpocrelimue
npeoOpa3oBaHusl BbIPRXEHUI. YpaBHEHHE C OJHUM HEHU3BECTHBIM U €ro KOpPEHb, JIMHEiHOe
ypaBHeHuUe. Penienne 3agau MeTo10M ypaBHEHUH. CTaTHCTUYECKUE XapaKTEPUCTUKH.

Iess — cucremMaTu3upoBaTh U 0OOOLIUTH CBEIEHHS O MPEOOPa30BaHUM BBIPAKEHUN U PEIICHUU
YPaBHEHUH C OJJHUM HEU3BECTHBIM, IIOJYyUYEHHBIE YUAIIUMHCS B KypCe MaTeMaTUKHU 5,6 KIIaccoB.

2. @ynkuuu (11 yacoB)

@Oynkuun U ux rpaduku. Jluneinas Qynkuwms. Jlunelinas Qynkuus u ee rpapuk. CrocoOs
3afanus GyHKIMU. B3auMHoe pacnoniokeHue rpaukoB JUHEHHBIX (QYHKLIUH.

Llesib — MO3HAKOMHTD YYALIUXCS C OCHOBHBIMU (DYHKIIHOHAJIBHBIMU MOHITUSAMH U € rpaduKaMu
byukuuii y=kx+b, y=Kkx.

3. Ctenennb ¢ HATypaJbHbIM NoKka3ateJeM (11 yacos)

CreneHb ¢ HaTypaJbHBIM IOKazaresneM U e€ cBoiictBa. OnHowieH. DyHkmMu Y=X2, y=x3, 1 ux
rpaduKy.

Leab — Bplpa0oTaTh yMEHHME BBIIOJIHATH JACHCTBUS HAJ CTENEHSAMH C HaTypajlbHbIMU
MIOKAa3aTeISIMHU.

3name onpeneneHye CTeneHu, OHOUICHa, MHOTOWIEHA; CBOMCTBA CTEIIEHU C HATypPaJIbHbIM

4. Muorouiensl (17 yacoB)

Muorousnen. CioxeHue, BBIUUTaHWE U YMHOKE€HHE MHOrowieHoB. [IponsBeneHre oqHowIeHa U
MHOrousjeHa. Pa3iokeHue MHOrowieHa Ha MHOXKHUTEIH.

Ileab — BbIpabOTaTh YMEHHE BBINOJIHATH CI0KEHUE, BBIUUTAHUE, YMHO)KEHUE MHOTOWIEHOB U
pa3oKeHHuEe MHOTOYWIEHOB HA MHOXHUTEIIH.

5. ®opmyJibl cOKpaméHHOro ymuo:kenusi (19 yacon)

dopmynel  (atb)?=a’+2ab+b?, (atb)®=a’+3a’b+3ab’tb’, a’?— b?= (a-b)(a+b), a*+bi=(atb)(
a’+ab+b?). Ilpumenenne (GopMyaT COKPAIIEHHOTO YMHOMKEHHS K Pas3iOKEHHMIO HA MHOKHTEIH.
[IpeoOpa3zoBanue 1EIbIX BHIPAKCHUH.

Leab — BpIpaboTaTh yMEHHE NPUMEHATh B HECIOXKHBIX Cilydasx (OpMyJIbl COKPAIEHHOTO
YMHOXKEHUSI JUIsl MpeoOpa3oBaHUs LENbIX BbIPAXEHUH B MHOTOWIEHBl W IS Pa3sIOKEHUs
MHOT'OYJIEHOB Ha MHOKUTEIH.

6. Cucrembl TuHeliHbIX ypaBHeHuii (16 yacoB)

JIuHelHbIE ypaBHEHMSI C ABYMs IEPEMEHHBIMH U UX CUCTEMBI. PellleHne cucTeM ABYyX JIMHEHHBIX
yYpaBHEHHUH C IByMs Il€peMEHHbIMU. Pelenne 3a1a4 MET010M COCTaBICHUS CUCTEM YpaBHEHUH.

Lles1b — TO3HAKOMUTD YUYAIIHUXCS CO CIIOCO0AMH PELICHUs CUCTEM JIMHEHHBIX YPaBHEHUH ¢ ABYMS
NEPEMEHHBIMH, BBIPa0OTAaTh YMEHHE peIllaTh CUCTEMbl YPaBHEHUIN U NMPUMEHSTh UX MPU PELICHUN
TEKCTOBBIX 3ajad.

7. IloBTOpeHue 3a Kypc 7 KJjiacca

3akperuieHue 3HaHUM, YMEHMH M HaBBIKOB, MOJYYEHHBIX HAa YPOKax MO JaHHBIM TeMaM (Kypc

anredpsl 7 Kiacca).

8 kiace
Ne KoanuecTtBO
Pa3nennl, TeMbl B TOM uncie KP
n/n 4acoB
1 | Paumonansubie Ipodu 21 2
2 | KBaapaTHble KOPHH 19 2
3 | KBagpaTHble ypaBHEHHSI 20 2
4 | HepaBencrtBa 20 2
5 | CteneHb ¢ 1ENbIM MOKa3aTeNeM. DJIeMEHTHI 14 1
CTATHCTUKH
6 [ToBTOpeHue 3a Kypc 8 Kinacca 8 1
Hroro: 102 10




1. PaumonanbHbie apoou (21 yac)

PannonansHas apo6s. OCHOBHOE CBOWCTBO JIpoOu, cokpaimieHue apobeir. Cymma U pa3HOCTh
npobeii. IlpowsBenmenne u yactHoe ApoOeit. IIpeoOpa3zoBaHue palMOHATBHBIX BBIPAKCHUI.
Oyukuus Y = k/x u e€ rpaduk.

ILleab — BbIpaOOTaTh yYMEHHE BBIIOJIHATH TOXKIECTBEHHBbIE IPEe0OPa30BaHUS pPaLMOHAIBHBIX
BBIPAKCHU.

2. KBaapartHnbie kopHau (19 yacos)

JeiictButensHble uncna. [lonstue 00 uppanmoHaibHOM Yucie. ApuMeTHUECKUI KBaIpaTHBINA
KOpEHb, NPUOINKEHHOE 3HAaUEHUE KBaJIpaTHOro KopHs. CBOMCTBa apu(hMETHUECKOr0 KBaIpaTHOIO
KopHsi. IIpumeHeHue CBOWCTB apu(METHUECKOTO KBaIpaTHOTo KOpHs [IpeoOpazoBaHst BBIpaKEHHUIA,
coJiepKalX KBajpaTHbIe KOpHU. DyHKIUA Y = X U e€ rpaduk.

Leab — cucreMaTH3UPOBATh CBEACHUS O PALMOHAIBHBIX YMCIAX M JaTh MpPEJCTaBICHHE 00
UPpaLMOHATIBHBIX YMCIIAaX, PACIIMPUB TEM CaMbIM IOHATHE YUCIIA; BEIPAOOTATh YMEHUE BBINOIHATh
npocTerime npeoOpa3oBaHus BEIPAKECHUHN, COIEPIKAIINX KBaIPATHBIE KOPHHU.

3. KBaagparHnblie ypaBHeHus (20 yacoB)

KBagpatHoe ypaBHeHHe U ero KopHu. Dopmyiibl KOpHEH KBaJIpaTHOro ypaBHeHus. Teopema
Buera. JlpoGHble panuoHalbHble ypaBHEHUs. Pemenue 3amau, NpUBOJAIIMX K KBaJpaTHBIM U
palMOHATIbHBIM YPAaBHEHUSIM.

Leab — BbIpaboTaTh yYMEHHUS pelIaTh KBaJpaTHbIE YPAaBHEHUS, NPOCTEHIINE palllOHAJIbHbIE
YpaBHEHHUS U IPUMEHATH U3 K PEIICHUIO 3a/1a4.

4. HepaBenctBa (20 yacoB)

UucnoBple HepaBEeHCTBA M UX cBoicTBa. [louseHHOE CIOKEHHWE U YMHOMXKEHUE YHMCIIOBBIX
HepaBeHCTB. lIprMeHeHue CBONCTB HEpPaBEHCTB K OLICHKE 3HAYeHUs BbIpakeHus. JIuHeliHoe
HEPaBEHCTBO C OAHON nepeMeHHOoM. CucTeMa TMHEWHbBIX HEPABEHCTB € OJTHOM MEPEMEHHOM.

Leab — BbIpaboTaTh yMEHHs pelllaTh JMHEHHBIC HEPAaBEHCTBA C OJHOW MEPEMEHHOW M HX
CUCTEMBI.

5. Crenens ¢ meJibIM MOKa3aTeJieM. JJIeMeHThI CTATUCTUKH (14 yacoB)

CreneHs C 1eNIbIM TToKa3zareneM U e€ cBoiicTBa. CTaHIapTHBIN BU YKCTa. 3alUCh

npuOJIMKEHHBIX 3HaYeHU. [leiicTBUs HaJ MPUONMKEHHBIMUA 3HAYEHUSAMHU. DJIEMEHThl CTaTHKH..
COop M rpynmnupoBKa CTaTHCTUYECKUMX JaHHBIX. HarnsgHoe mnpeicTaBiieHHE CTaTUCTHUYECKOMN
UHpOpMaLUH.

eawb — chopmMupoBaTh yMEHUE BHINOIHATH IEUCTBUS HAJ CTENIEHSIMU C LIETIbIMU

NoKa3aTeasiMM, BBECTH IIOHSATHE CTAaHJApTHOIO BUAA 4YHcha, cHOpPMUPOBATH HayallbHbIE
IpeJICTaBIeHUsI 0 cOOpe U ITPYNIUPOBKE CTATUCTUYECKUX JaHHBIX, UX HATJISIIHON MHTEPIPETaiH.

6. IloBTOpenue 3a kypc 8 kiacca (8 yacos)

3akperieHue 3HaHWW, YMEHUN M HaBBIKOB, MOJYYEHHBIX Ha YpOKax MO JAaHHBIM TeMaM (Kypc

anreOpsI 8 Ki1acca).

9 kyacc
Ne KosnyecTBO
Pa3znennl, TeMbl B ToM unciae KP
n/n 4acoB
1 KBanparuunas ¢pyHKuus 22 2
YpaBHEHMS U HEPABEHCTBA C OJIHOM NMEPEMEHHOMN 14 1
3 YpaBHEHUS U HEPABEHCTBA C IBYMSI 16 1
epEeMEHHbIMU
4 Apudmernueckas 1 reoMeTpuIecKas 16 5
IPOTPECCUH
5 OneMeHThl KOMOMHATOPUKH U TEOPUHU 13 1
BEPOSITHOCTH
6 IToBTOpEHume 3a Kypc 9 Kiacca 21 1
Hroro: 102 8




1. KBagparuunas ¢pynkuus (22 yaca)
Oynkuus. Bozpacranue u yosiBanue ¢pynkuuu. KpagpatHslil TpexusieH. PasnoskeHune KBaapaTHOTO
TpeX4IeHa Ha MHOKUTENU. Pelenne 3a1a4 myTeM BbIACICHUS KBaJpaTa JIBYWICHA U3 KBaIpPaTHOIO
TpexuneHa. Oynknus y=ax2 + bx + ¢, e€ cBoiicTBa, rpaduk. IIpocteitmme npeoOpazoBaHMs
rpa¢ukoB QyHKuui. Penienne HepaBeHCTB BTOPO CTEIIEHH C OJJHOM MePEeMEHHOM.
Iesb — BbIpaboTaTh yMEHUE CTPOUTH IpauK KBaAPaTUUHON (PYHKIMM U NPUMEHATh rpadudeckue
MPEACTABICHUS ISl PELIEHUS HEPABEHCTB BTOPOU CTENEHH C OJTHOW ITEPEMEHHOM.
3HaTh OCHOBHBIE CBOWCTBa (DyHKLUMIH, yMeTh HaXOIUThb IPOMEXYTKH 3HAKOIOCTOSHCTBA,
BO3pacTaHus, yObIBaHUS (PYHKIIUI.
YMeTh HaX0AUTh 00JaCTh OIpeesIeHUs] U 00JacTh 3HAUCHUH (YHKLUU, YUTATh I'papuK QyHKIHH.
YMeTs penarts KBaJpaTHbIC YPABHEHUS, ONIPEIEISTh 3HAKU KOPHEN. Y METh BBINOJHATH Pa3I0KECHHE
KBAJPaTHOrO TPEXUieHA HA MHOKUTENH. YMETh CTPOMTh Ipaduk (DYHKUHH y=ax’, BBINOIHATH
npocreiie mnpeodpazoBaHus rpadukoB QyHKIUH. YMeTh CTpouTh rpaduK KBaApaTHYHON
(GYHKLMY, BBIIOIHATE NpocTeiue nmpeodbpa3zoBanus rpagukoB GyHKUUN. YMETh CTPOUTH Ipaduk
KBaJpaTHIHOW (PYyHKIMM» HAXOAUTH MO rpaduky HymH (YHKIHH, TPOMEXKYTKH, TAe (QYHKIUSI
IPUHUMAET IOJIOKUTENIbHBIE U OTpULATEIbHbIE 3HAYEHUSA. YMETh MOCTPOUTH Ipaduk (GYHKLIUU
y=ax2 U IpUMEHSTh €€ CBOICTBA. YMETh MOCTPOUTH TpaduK GpyHKIUHN y=ax2 + bX + ¢ U IPUMEHSTD
e cBoiicTBa. YMeTb HaxXoAWUTh TOKHM IepecedeHus rpaduxa KpagpaTuuHOW (GYHKUHU C OCAMHU
KOOpJMHAT.
VYMeTh pa3inoKuTh KBAaAPAaTHBIM TPEXWIEH HA MHOXKUTEIU. Y METh PEIIaTh KBAJPATHOE YPABHEHHUE.
YMeTh pemaTh KBaJpaTHOE HEPABEHCTBO aNreOpanyecKuM CrocoOOM. YMETh pellaTth KBaJpaTHOE
HEPaBEHCTBO C IOMOIIbIO TIpaduka KBagpaTUUHOW (YHKIMHU. YMETh pellaTh KBaJpaTHOE
HEPaBEHCTBO METOJOM HWHTEPBAJIOB. YMEThb HAXOAUTh MHOXECTBO 3HAYECHHM KBaJpaTUYHOU
Gyukuun. Oynkuums y=X", OnpeaeneHne KOpHs N-it CTENCHU.
2. YpaBHeHUS M HEPaABEHCTBA ¢ 0J1HOI nepemeHnHoi (14 yacoB)
Llenoe ypaBHeHUE U ero KOpHU. J[poOHbIe palnoHanbHble ypaBHEHUs. Pelienre ypaBHeHU# TpeTbeit
Y YETBEPTOM CTEIEHU C OJIHUM HEU3BECTHBIM C ITOMOILBIO PA3JIOKEHUS HA MHOKUTEIIN U BBEJICHUS
BCIIOMOI'aTeJIbHOM IIepeMeHHOW. HepaBeHcTBa BTOpPOM CTENEHUM C OAHOW IepeMeHHON. Meron
WHTEPBAJIOB.
Less - cucreMaTU3UpoOBaTh U 000OIIUTH CBEJICHHS O PELICHUU LEIbIX U JIPOOHBIX PallMOHAIBHBIX
ypaBHEHHIi ¢ OJHOH MepeMeHHOM, chOpMHPOBATh YMEHHE pellaTh HEPABEHCTBA BUAA ax>+hXx+c>0
umn ax>+bx+c<0, Te a He pasHO 0.
3. YpaBHeHusI U HEPaBEHCTBA ¢ IByMs nepeMeHHbIMH (16 1yacoB)
VYpaBHeHUE ¢ IBYMs MEPEMEHHBIMU M €ro rpaduk. YpaBHEHHE OKPY)KHOCTU. PemieHue cuctem,
CoZEpKalllMX OJHO ypaBHEHHWE IEpPBOM, a JAPYyroe BTOPOM cTeneHH. PemeHune 3agad MeETOI0M
COCTaBJICHUS CUCTEM. PenieHne cucteM AByX ypaBHEHUN BTOPOM CTENEHU C ABYMs IIEPEMEHHBIMM.
Heab — BbIpaboTaTh yMEHHE peliaTh MPOCTEHMIINE CUCTEMBI, COJIEpIKallle YpaBHEHHUS BTOPOI
CTENEHU C JABYMs IIEPEMEHHBIMH, U PEIIaThb TEKCTOBBIE 33/1a4M C IOMOUIbIO COCTaBJICHMS TAKUX
CUCTEM.
3HATBH METO/IBI PEILICHUS] YPABHEHUI:
a) pa3JIoKeHNE Ha MHOXKHTEIIH;
0) BBeZIcHHE HOBOM MEpEMEHHOM;
B) rpaduieckuii crnocoo.
YMmers pemiats 1enble ypaBHEHUS METOIOM BBEICHNS HOBOU IIEPEMEHHON. Y METh PEIIaTh CUCTEMBI
2 ypaBHEHUH ¢ 2 mepeMeHHBbIMH TrpaHUueckuM crnocoOoM. YMeTb peliaTh ypaBHEHHsI C 2
MNEPEMEHHBIMH CIIOCOOOM MOJICTAHOBKU U CIOKEHHUS. YMETh pelaTh 3a/aud «Ha paboTy», «Ha
JBUJKEHHE» U APYTHE COCTABIECHUEM CHCTEM YPaBHEHHUM.
4. Apupmerndeckas U reomerpuueckas nporpeccuu (16 yacos)
Apudmernueckast ¥ reoMeTpuueckas nporpeccuu. @opmyIibl n-ro 4ieHa U CyMMBbI N IEPBbIX YIEHOB
IIPOTPECCUM.



Heab — mate monsTHe 00 apupMETHYECKOH W TEOMETPUUYECKOW IPOTPECCHSX KaK YHCIOBBIX
MOCJIEI0BATEIBHOCTAX 0CO00T0 BUA.
JloOUTHCHA TIOHMMaHKUS TEPMUHOB «WIEH IOCIEI0BATEIIBHOCTHY, KHOMED WIEHa
MOCJIEI0BATEIBHOCTY, «(POopMyIia n —To 4ieHa apu(pMEeTHIECKOM POrpeccum
3nath GopMyily n —T0 uieHa apupMeTHYECKON IPOrpecCuy, CBOMCTBA YIEHOB
apru(METHUECKON IPOTPECCHH, CIIOCOOBI 3a1aHMsI apu(PMETHIECKOH Mporpeccun
YMeTb IpUMEHATh (HOPMYJIy CyMMbl N —IEpPBbIX WIEHOB apU(PMETUYECKOH MpOrpeccuu mpu
peLIeHUH 3a1a4
3HaTh, Kakas I0CJIEI0BATEIbHOCTD SIBISETCS T€OMETPUYECKOM, YMETh BBIABIATH, SABIACTCSA JIU
IIOCJIEI0BATEILHOCTh T€OMETPUYECKOM, €CIIN J1a, TO HAXOUTH
VYMeTh BBIUUCIIATS JIFOOOH 4JIEH FeOMEeTPUYECKOil mporpeccuu 1o Gopmyiie, 3HaTh CBOWCTBA YIECHOB
TreOMETPUYECKON MpPOrpeccud. YMETh NMPUMEHATh (HOpMyJy NMpH PELUICHHH CTAaHAAPTHBIX 3aj1ad.
YMeTh HaxoIuTh Pa3HOCTh APU(PMETUYECKOM MPOrpecCHH. YMETh HAaXOOUThb CyMMYy N IEPBBIX
YJICHOB apU(PMETUYECKOM MPOrPECCUU. Y METh HAXOIUTH JIF000 YJIeH T€OMETPUYECKON MPOTPECCHH.
YMeTh HAXOAUTh CYMMY N IIEPBBIX YWIECHOB F€OMETPUUYECKON POTPECCUU. Y METh PEILATh 3aJa4H.

5. D1eMeHTBbI CTATHCTHUKH U TeopuM BepositHocTel (13 yacoB)
KomoOunatopssle 3anaun. [lepecranoBku, pa3menenus, coueranus. [lepectanoBku. Pazmernienus.
Coueranus BeposTHOCTB CiydaiiHOTO COOBITHS.
3HaTh QopMyIIBl YKCIIa IEPECTAaHOBOK, pa3MEIIEHHH, COYeTaHUI U yMETh 110JIb30BaThCs HUMHU.
YMetsb 1osb30BaThCs HOpMyIoi KOMOMHATOPUKH TIPY BBIYMCICHHH BEPOSTHOCTEH

6. IloBTOpenue 3a Kypc 9 kiacca (21 gac)
3akperieHue 3HaHWM, YMEHUH U HaBBIKOB, IOJYYEHHBIX HAa ypOKax IO JaHHBIM TeMaM (Kypc
anreOpsl 9 kacca).

3. TemaTnyeckoe IJIAHHUPOBaHHe Y4eOHOr0 nMpeaMeTa «AJaredpa», 7-9 kiace, B TOM
YHcie ¢ y4eToM padodeii mporpaMMbl BOCIHTAHNSA, ¢ YKa3aHHEM KOJIHYeCTBA YacoB,
OTBOJAMMBIX HA OCBOEHHE KAXK/10ii TeMBblI.

7 Rjace
I /J;‘Q Pa3zaenbl, TeMbI K:J;ZEECTBO B ToM unciae KP
1 | Buipaxenns, ToxmecTsa, ypaBHeHHs 22 2
2 OyHKIIH 11 1
3 CrteneHb C HATypaJIbHBIM MOKa3aTeIeM 11 1
4 | MHOTO4JIEHBI 17 2
5 | dopMyIIBI COKPAIIEHHOTO YMHOKEHHSI 19 2
6 CucreMbl TUHEHHBIX YpaBHEHUM 16 1
7 IToBTOpEHume 3a Kypc 7 Kitacca 6 1
Hroro: 102 10
8 kiace
I /JITQ Pa3znennl, TeMbl K?{::::CTBO B ToM uncie KP
1 PanmonansHbie 1pobu 21 2
2 | KBamparHble KOpHHU 19 2
3 | KBagparHslie ypaBHEHUS 20 2
4 | HepaBeHcTBa 20 2




5 | Crenens c 1enbIM MOKa3aTeleM. DJIEMEHTHI 14 1
CTaTUCTUKH
6 [ToBTOpeHme 3a Kypc 8 Kitacca 8 1
Hroro: 102 10
9 kyacc
Ne KoimuecTBo
Pa3nennl, TeMbl B TOM yucie KP
n/n 4acoB
1 KBagpatnunas GyHkuus 22 2
2 VYpaBHEeHUS U HEPABEHCTBA C OJHOMN 14 1
IIEPEMEHHOI
3 VYpaBHEHMS U HEPABEHCTBA C ABYMS 16 1
IIEPEMEHHBIMU
4 Apudmernueckast 1 reoMeTpuyecKas 16 5
IIPOIPECCUU
3) DneMeHThl KOMOMHATOPUKH U TEOPUHU 13 1
BEPOATHOCTH
6 [ToBTOpenwue 3a kypc 9 kinacca 21 1
Hroro: 102 8
Kou- OcHoBHbIE HaNpaBJIeHUs
Homep BO XapakTepucTHKa BOCHI/ITaTe.]IbHO'I?i
4acoB OCHOBHBIX BH/10B AeSITeJIbHOCTH € Y4ETOM
napa | Coxaep:kaHue MaTepHuaJia .
rpaga AeATENILHOCTH y1eHHKa (l-ia MOYJIst «]J_Ullco.m,ﬂbm YPOK»
YPOBHe YueOHBIX AeiicTBH) padGoueii mporpaMmbl
BOCIIUTAHUSA
7 kJaacc
Inasa 1. Beipaxkenusi, Toxkaecrsa, | 22 | Haxomuts 3HaueHus ([[pumenenune Ha  YpOkKe
ypaBHeHHS YHUCIOBBIX  BBIPAXEHHUH, a [MHTEPaKTUBHBIX (hopM paboThI
1 BhIpaskeHns! 5 TaKXKe BBIPAKEHUN C [y4aluxcs; TpynnoBoi paboTsl
2 IIpeo6paszoBaHust 5 [IEPEMEHHBIMU npy UM paboThl B apax, KOTOpbIE
BBIPAKCHHIT yKa3aHHBIX 3HAYEHMSIX [ydaT HIKOJIbHUKOB KOMAaHIHOM
3 KonTtposshast paGora Nel 1 nepeMeHHbIX. Vcnonp3oBark [paboTe U B3aUMOJAEHCTBHIO C
4 VpaBHenus C OJTHOM 6 3HaKM >, <, , 4YUTaTb U APYTUMHU yUaIIUMUCS.
TIepeMEeHHO COCTaBIIATh IBOWHBIE [BKIIOUEHHE B YPOK HIPOBBIX
CTaTHCTHYECKIE 4 HEpaBEeHCTBA. BoInonHATh [ipoleayp, KOTOpbIe TOMOTaloT
XapaKTePUCTHKH IIpoCTeNIINe o aepkKarb MOTHBALIUIO
KonTposbHas paGoTa Ne2 1 peoOpa3oBaHusl BEIPAKEHU: |IeTel K IMOJIyYeHHIO 3HAHUM,
MIPUBOJUTH NOA0OHbIE [HAMQXKUBAHUIO  MO3UTHBHBIX
cllaraemble, pacKpbIBaTh MEXJIMYHOCTHBIX OTHOIIEHUMN
CKOOKM B CyMM€ WM B KJ1acce, IIOMOTatOT)|
Pa3HOCTH BBIpaKEHUH. yCTaHOBJICHUIO
Pemars JUHEWHHBIE [T0OpOoXKenaTeNbHON
ypaBHeHus.  Mcmonb3oBaTh [aTMOC(epbl BO BpeMsl ypoKa.
anmapar  ypaBHeHMi  ans |[KoHkypce IJIAaKaToOB
pelleHrs TEeKCTOBbIX 3ajay, («MaremaTuka — Hapuua
UHTEPIPETUPOBATh PE3YIIBTAT. HAYK.




Hcnons3oBare mpocrenmue
CTaTUCTHUYECKUE

XapakTEepUCTUKH  (CpeaHee
apupMeTHyecKkoe,  pasmax,

Moja, MeIaHa) JjIs aHajau3a
psAaa JaHHBIX B HECIOMXKHBIX
CUTyallugXx.

Marematnueckuit KBH.

I'masa II

. OyHKUIMHU

OyHKIUHN U UX TpapUKu
Jlunerinas GyHKIMs
KonTponbhas padora Ne3

— W W

Brruucnate
GbyHKIHH, 3aJaHHONI
bopmyoi, COCTaBIISATh
TaOMHIIBI 3HAYCHUN (PYHKIUH.
ITo rpaduky byHKIIUN
HAXOAWTh 3HaueHHE (HYHKIHUU
[0 HW3BECTHOMY 3HAYECHHUIO
apryMeHTa " pemarb
oOparnyto 3amady. CTpoutb
rpaduxu IpSAMOM
MIPOINOPLIMOHAIBHOCTH u
JIUHENHON byHKIIUH,
ONKCHIBAaTh CBOWCTBA ATHX
¢bynkuuii.  IloHmmarb, Kak
BIIUSCT 3HaK Kodddunmenta k
Ha pacroyioxxeHne B
KOODIWHATHOW  TUIOCKOCTH
rpaduka TuHEHHON (QyHKIUH.
WurtepnperupoBarh rpaduku
peanbHBIX 3aBHCUMOCTEM,
OIUCBIBaEMBIX (hopMyIIaMu.

3HA4YCHUA

'YcTaHoBIeHUE
TOBEPUTENIbHBIX ~ OTHOLIECHUN
MEXIy y4YMTEIIeM U  ero
YUCHUKAMU,
CIIOCOOCTBYIOLINX
[MO3UTUBHOMY  BOCIIPUSITHIO
ydauumucs TpeOoBaHUN U
pochO YUUTEI,
MPUBIICYCHUIO UX BHUMaHUS K
oOcyxmaeMol  Ha  ypoOKe
uHbOpMAIK,  aAKTHUBU3ALUU
170:4 MM03HABaTEIbHON
NesITeNIbHOCTH.
MHUIMMpoBaHKEe U NOAIEPKKA
MCCIIEZIOBATENIbCKOM
NESATEIbHOCTH IIKOJIbHUKOB B
paMKax — peaju3alud  UMHU
WHIMBUTyJTbHBIX "
rpYTIOBBIX
MCCIIEZI0BATENIbCKUX
[IPOEKTOB.

KoHkypc wuccnenoBarenbCKux
U TIPOEKTHBIX padoT.
OnaliH-BUKTOpHHA
napaiensiMm  «Bompoc
3aCBIIKY».

10
Ha|

I'naBa
HaTypaJ

1. Crenennb
BLHBIM MOKA3aTeJeM

C

11

Crenens u ee cBOMCTBa
OnHOYIEHBI
KonTponbhas pabota Ned

Brruucnsarte 3HAUYEHUS
BBIPa’KECHH, cozeprKalux
CTENEHb, YCTHO U MUCBMEHHO,
a Takke C  IOMOIUIbIO
KalbKyJIsTOpA.

®opMynupoBaTh, 3alKChIBaTh
B CHUMBOJMYECKOH ¢opMe U
000CHOBBIBaTh CBOIiCTBa
CTETIEHM C  HaTypaJbHBIM
I10Ka3aTeJIEM. [IpumenaTh
CBOWCTBA  CTEMEHH I
npeoOpa3oBaHMs BEIPAKEHUM.
BrimonHsaTh YMHO)KEHUE
OJTHOWJIEHOB U BO3BEICHHE
OJHOWJIEHOB B  CTEIEHb.

Crpouts rpaduku GyHKIHA.
Pemare rpapudecku
YpaBHEHHUS.

[IpuBneuenne BHUMAaHU]
IIKOJIbHUKOB K ICHHOCTHOMY]
ACIIEKTYy  M3y4aeMbIX Ha
YPOKax SIBJICHUM, OpraHu3anus
ux paboThl C MOIy4aemMou Ha
YPOKE COUHUAIBHO 3HAYUMOU

MHpOopMaLuei -
WHUIIMAPOBaHHUE ee
00CYXJIeHHsI, BBICKA3bIBAHUS

YYalMMHUCS CBOETO MHEHUS MO
€€ MOBO/TY, BEIPAOOTKH CBOETO
OTHOIIIEHUS K HEH.

Hcnonb30BaHue

BOCITHTATEIbHBIX

BO3MOXKHOCTEH  COAEpKaAHUSA
y4eOHOro TpeAMeTa uepes
IEMOHCTPALUIO JIEeTSIM
MMPUMEPOB OTBETCTBECHHOIO
rpak IaHCKOTO MOBEJICHMS,




MPOSIBIICHUST  YEJIOBEKOIOOHS
U JI00pOCEpACYHOCTH dYepes
Mo00p  COOTBETCTBYIOIIMX
TEKCTOB JIJISl YTCHUS, 33134 JIsI
YTEHUS, 3a7a4d ISl PEIICHHS
NpOOJIEMHBIX CUTYaIlMi IS
00CYyXKICHHSI B KJIacce.
MaremaTu4eCcKui TypHHUP.
Maremarudeckas 3cradera

I'maa I'V. MHoro4.ieHbl 17 3anuceiBaTh MHOrowieH B [MHMIMUpOBaHME U MOJIAEPKKA
9 Cymma u pa3HOCTh 3 CTaHJAPTHOM BUJIE, [CCIIEIOBATEIIbCKOM
MHOTOYJICHOB ONpEeaEATh CTENeHb |IeSITeIbHOCTH
10 [IpousBeneHue onHoOUIEHA 6 MHOT'OWIEHA. BBINOAHATE |IIKOJIBHUKOB B pamKax
Y MHOTOYJICHA CIIO)KEHWE W  BBIYMTAHUE [peaju3aluu MU
KonTponbhas padora Ne5 1 MHOTOWIECHOB,  YMHOXKEHUE [MHAMBUAYAJIbHBIX u
11 [IpousBenenue 6 OJTHOWJIEHA Ha MHOTOWIEH. [IPYMIOBBIX
MHOTOWIEHOB BoinonusaTe pa3iokKEeHUE [UCCIIeI0BaTENbCKUX
Kontponrsnas pabora Ne6 1 MHOTO4YICHOB Ha MHOXKHUTEIH, [TPOEKTOB.
HCIIOJIB3YSI BbIHECeHHE (OpraHu3anysi HACTABHUYECTBA
MHOXKUTENSI 32 CKOOKM U [MOTHBHPOBAHHBIX u
crocob TPYNIIUPOBKU. PPYAUPOBAHHBIX  YUAIIMXCS
[IpumensaTh  AeiicTBUS € [HQA WX  HEYCIEBAIOLIUMHU
MHOTOWIEHAaMU MpPU PEUIEHUH [OJHOKJIACCHUKAMH, JAIOLIETO
pa3HOOOpa3HBIX  3a7a4, B [IKOJIbHHKAM COLIMATILHO
YaCTHOCTH TIPH  PEUICHUU [3HAYUMBINA OTIBIT,
TEKCTOBBIX 3aJ[a4 C TOMOIIBIO [COTPYAHUYECTBA M B3aUMHOMN
YpaBHECHUH. [TOMOIILIH.
[IpoBeneHne  TeMaTHYECKUX|
00pa3zoBaTeIbHBIX KBECTOB B
paMKax Bcepoccuniickux
00pa3oBaTeIbHBIX IPOEKTOB,
Takux Kak «Ypok Lludpsn»,
«#Bwmecrefpue» u T.I.
MaremaTnueckass BUKTOPHUHA,
BBIITYCK MaTeMaTU4EeCKUX|
raser.
I'maBa V. ®opmyJibl COKpPaLIEHHOTO 19 | Jloxa3piBaTh CHpaBenIUBOCTH

YMHOKCHUSA

bopmyn COKPAILIEHHOTO




12 KBazpar cymmsl 1 kBajapar 5 YMHOEHUs, IPUMEHATh UX B ([IpumeHeHune Ha  YpOKe
Pa3HOCTH npeoOpa3oBaHMIX HENBIX [MHTEPAKTHUBHBIX (HOPM pabOTHI
13 Pasnocts KBaJpaToB. 6 BBIPQ)KEHUI B MHOTOWIEHBI, & [YUaIIUXCS; TPYIIIOBOM pabOTHI
CymMma 1 pa3HOCTh KyOOB TakkKe Ul Pa3joXKeHUs WM pabOThl B Mapax, KOTOPbHIE
KontponpsHas pabora Ne7 1 MHOTOYJIEHOB HA MHOXKUTENH. [y4aT IIKOJIbHUKOB KOMaHIHOU
14 [IpeoOpazoBanne  IENBIX 6 Hcnonp3oBath pasznuyHbIe [paboTe W B3aUMOJICHCTBHIO C
BBIpKCHH I npeoOpa3oBaHus HENBIX [IPYTUMHU YHAIIUMHUCS.
KonTponsHas padora Ne8 1 BhIp@XXEHUM TIpu pemieHuu [Mcnosib3oBaHue
YpaBHEHHUH, J0Ka3aTeibCTBE [BOCIUTATEIbHBIX
TOXKJECTB, B 3aJadax Ha [BO3MOXKHOCTEH COIEpkKaHUs
JeTUMOCTh, B BBIYHMCICHHUU [y4eOHOTO TpenMeTa uepes
3HAYEHUU HEKOTOPBIX [IEMOHCTPALUIO JeTsIM
BBIPAKEHUM C  IIOMOIIBIO [IPUMEPOB  OTBETCTBEHHOI'O
KaJIbKYJISITOpa PAKIaHCKOTO MIOBEACHMUS,
NPOSIBIICHHUSI  4ETIOBEKOIOOUS
U J100pOCEepACYHOCTH dYepes
noJ00p  COOTBETCTBYIOIIMX
TEKCTOB JIJIsl YTEHMSI, 3a7a4 JJIs
YTEHUs, 3a7ad sl pelICHUs
NpOOJEMHBIX CUTyaluil s
00Cy>KIeHHsI B KJIacce.
YPOK-IIyTEIIECTBUE.
Maremarunueckuiit KBH
I'maBa VI. Cucrembl JHHEHHBIX 16 Onpenensatp, sBusercs au [[I[pumeHenue Ha YpOKe
YpPaBHeHHUil mapa  4YMCel  PENICHHEM [WUHTEPaKTUBHBIX (hOpM pabOTHI
15 JIuneliHple ypaBHEHUS C 5 JTAHHOTO YpaBHEHUS C JIByMs |y4YalIMXCsl; TPYNIIOBOI pabOThI
JBYMsI TIEPEMEHHBIMU U UX MepEMEHHBIMHU. Haxonute [unu paboThl B napax, KOTOpbIE
CUCTEMBI nmyTem  mepebopa  IeNble yyaT MIKOJbHHUKOB KOMaHIHOMN
16 Pemienne CHUCTEM 10 | pemeHus JUHEHWHOTO [paboTe M B3aUMOJCUCTBHIO C
JIMHEWHBIX YpaBHEHUN ypaBHEHUS c JBYMsl [IPYTUMHU YYAILIUMHUCS.
KonTponbsnas padora Ne9 1 MePEMEHHBIMU. Crpouth [BkitoueHue B ypOK HIPOBBIX
rpaduk ypaBHEHHUS, pelaTh [IPOLEAYP, KOTOPbIC TOMOTAIOT
rpaduyecKkum CIOCOOOM |MOAIEPKATh MOTHBALUIO
CHCTEMBI JIMHEUHBIX [I€Te K IOJYyYECHHUIO 3HAHUU,
ypaBHEHUN c JByMs HAJIAXKMBAHUIO  MO3UTUBHBIX
nepeMeHHbIMU.  [IpUMEHSTh [MEXIUYHOCTHBIX OTHOIICHUHN
cnoco0  TMOJACTAaHOBKM U [B KJacce, MIOMOTaIOT,
croco®  CIOXKEHHUS  TPU [yCTAaHOBIICHUIO
pElIeHUH CHCTEeM IMHEHHBIX [ToOpOoXkKenaTenbHOMI
ypaBHEHUM c JIBYMs [aTMOC(hepsl BO BpeMs ypoKa
MepEMEHHBIMHU. Pewats [[IpoBenenne  TeMaTH4eCKUX
TEKCTOBBIE 33/1a4H, UCIIOJIb3Ys (00pa30BaTEIbHBIX KBECTOB B
B KauecTBe anreOpanyeckoil [paMkax Bcepoccuiickux|

MOJIENIN CUCTEMY YPaBHEHHU.
HNHuteprpetupoBars
pe3yJbTar, IMOJyYEHHBI MpH
PELICHUU CUCTEMBI.

00pa3oBaTeIbHBIX IPOEKTOB,
Takux Kak «Ypok Lludpsr»,
«BMmecrteSpue» u ..
[IPOBE/IEHUE OOIIEHIKOIBHBIX
TEMAaTHYECKUX THEMN.
MareMaTHuuecKui
[PUHT.

Opeitn-




IToBTOpeHue 3a Kypc 7 KJjiacca

NHnumMupoBaHue U NOAIEPKKA

[ToBrOpenue 3a kypc 7 kiacca
Hroroseiii 3a4€T 3a Kypc 7 kiacca
Hmoz06as konmponvhasa paboma
Pabora Hax ommbOkaMu

—_— = W N

M CCIIEI0BATEILCKOM
esITENLHOCTH

[IIKOJILHUKOB B pamKax
peanu3anuu UMU
WHTUBU Ty UTBHBIX H
TPYIIIOBBIX
HCCIIEN0BATEIbCKUX
[IPOEKTOB.

3aruTa MpoeKTOB.
Matemaruueckas dcTadeTa.

Hroro 102
8 ki1ace
I'nasa I. PamonasnbHble 1poon 21 @opmynupoBare  0CcHOBHOE [IprMeHeHue Ha YPOKe

1 ParnmonansHele 1pobu 1 UX 6 CBOMCTBO palnroHaIbHON [MHTEPAaKTUBHBIX (hOpM paboThI
CBOMCTBA IpoOu ¥ MPUMEHSTH €ro IS [YYalluXcs; TPYIIIOBOM paboThI

2 CymMma 1 pa3HOCTb qpobeit 5 npeoOpa3oBaHus npoOeit. uiu paboThl B Mapax, KOTOphIE
KontponsHas pabora Nel 1 BrimosnHsaTh CJIOKEHHUE, [y4aT IIKOJbHHUKOB KOMaHIHON

3 [IponsBenenue u yacTHOE BbIUUTaHHE, YMHO)XXEHHE U [paboTe U B3aHUMOJEHCTBHIO C
npobeit 8 JeneHne JpoOed, a TarKe [IPyTHMHU YYaluliMHCS.
KonTponbHas pabota Ne2 1 BO3BE/ICHUE JIpOOU B CTENeHb. BKiIIOYeHHe B YPOK HMIPOBBIX

BoinonusaTh pa3auuHbIe [IPOLEAYP, KOTOPBIE IOMOTAIOT
npeoOpa3oBaHus oJ1epXKarhb MOTHBALIUIO
palMOHAIBHBIX BBIPAKECHUM, [IETEN K ITOJIYYEHUIO 3HAHMWI,
JIOKa3bIBATh TOXKAECCTBA. 3HATh HAJIAKUBAHUIO  ITO3UTHBHBIX
CBOMCTBA (PyHKUMU U YMETh [MEKIMYHOCTHBIX OTHOLIEHWM
CTPOUTH ee rpaduk. B KJ1acce, IIOMOTatOT]|
Hcnons30BaTh  KOMIIBIOTEP |yCTAHOBIICHUIO
TUISt UCCIIeIoBaHUs [T0OpOXKenaTeIbHON
MOJIOKEHHUS rpaguka B [aTMocdepsl BO BpeMs ypoka.
KOOpIMHATHON MiockocTu B [KoHKype IJIAKaTOB
3aBHCHMOCTH OT K. «MaremaTHka — apuua

HaYyK».

Maremarnueckniit KBH.

I'nasa IlI. KBagparabie KOpHH 19 IIpuBonuTh IIpUMEPBI |YCTaHOBIICHHE

4 JIefiCTBUTENBHBIE YHCIIa 2 paLMOHAIBHBIX U |IOBEPUTEIBHBIX OTHOLIECHUU

5 Apudmernuecknii 5 MppaliOHAJIBHBIX quCcell. MEXAY YUYUTEIeEM M €ro
KBaJIpaTHbIN KOPEHb Haxonute 3HA4YEeHUsI [yYEeHUKaMHU,

6 CaoiicTBa 4 apudmeTHuIeCcKux CIIOCOOCTBYIOLIUX
apudmeTnyeckoro KBaJIpaTHbIX KOpHEH, [TO3UTUBHOMY  BOCIPHITHIO
KBaJIpaTHOTO KOPHS HCIIOJIB3YS OpU [ydaliuMucsi TpeOoBaHUU U
KontponbsHas pabora Ne3 1 HE00X0TUMOCTH pocb0 YUUTEIS,

7 IIpumenenune CBONCTB 6 KaJIbpKyasaTop.  Jloka3bIBaTh [IPUBJICUEHUIO UX BHUMAaHUSA K
apudmeTnyeckoro TEOpeMbl O  KOpHE U3 [00CyXKJaeMOW  Ha  ypoke
KBaJIpaTHOTO KOPHS Npou3BeACHUsT W JipoOu, MH(pOpMAlMK, AaKTUBHU3ALUU
Kontponbshas pabora Ned 1 TOXJIECTBO, NPUMEHATh UX B [UX ITO3HABATEIBHOMN

npeodpa3oBaHuUsAX NEeATENBHOCTH.
BoIpakeHn. OcBOOOKIAThCS MTHUIMUPOBAHKE U TTOICPIKKA
OT HPPALUOHAIBHOCTH B [UCCIIEAOBATEIbCKOM

3HaMEHAaTEISIX
BriHocuthb

Tpo0eii.
MHOXHTEIL 34

JCATCIIBHOCTH HIKOJIBHUKOB B
aMKax peain3anmn 5009041




3HAK KOpHA M  BHOCHUTH [MHIAUBHUAYaJIbHBIX "
MHOXMWTENb O]l 3HAK KOPHSA. [PYMIOBBIX
Hcnonp3oBaTh  KBaJpaTHBIE [MCCIIEA0BATEIBCKUX
KOPHM  JJI1  BBIPAXEHUS [IPOEKTOB.
IIEPEMEHHBIX n3 [KoHKypc wHccienoBaTenbCcKux
reOMETPUUYECKUX U [ IPOEKTHBIX paboT.
¢bu3zngecKux dopmyn. (OHnaitH-BUKTOpUHA 1o
Crpouts rpadgux pyHkuun u mapamiensMm  «Bompoc  Hal
WLTIOCTPUPOBATh Ha rpaduKe [3aChIMKY.
€€ CBOICTBA
I'masa I1I. KBagparHble ypaBHeHUs 20 Pemars kBaaparHeie [IpuBnedenue BHUMAaHMU
8 KBagpatHoe ypaBHeHue u 9 YPaBHEHH. HaxonuTp [IKOJBHUKOB K IEHHOCTHOMY
€ro KOpHU noadopomM KOpHM [aCLIEKTy  M3y4aeMbIX  Ha
KonTponbHas pabota Ne5 1 KBaJIpaTHOTO YpaBHEHHs, [ypoKax sBJICHUN, OpraHnu3alus
9 JlpoGHbIE  palMoHaIbHBIC 9 UCTIONB3ys Teopemy Buera. ux paboThl ¢ momxydaeMoil Ha
YpaBHEHMUSI Hccnenosars KBaJIpaTHbIE [ypOKE COIUAIBHO 3HAYUMOM
KonTponbhas pabora Ne6 1 ypaBHEHUs no mHpopmanmen -
JUCKPUMHUHAHTY U [MHULUHAPOBaHUE ee
K03 ULIMEHTAM. Pemats [00Cy>KneHusl, BBICKAa3bIBAHUS
IpoOHBbIE palMOHANIbHBIE [yYalllUMHUCS CBOETO MHEHUS 110
YpaBHEHHS, CBOAS pEUICHHE [e€ TIOBOJY, BHIPAOOTKH CBOETO
TaKUX YPaBHEHUH K PEIICHUIO [OTHOILEHUS K Hell.
JUHEHHBIX M  KBajapaTHbIX [Mcnosb3oBanue
YPaBHEHUH C IMOCIEAYIOIINUM [BOCIUTATEIbHBIX
UCKJIIOYEHUEM ITOCTOPOHHUX [BO3MOXKHOCTEH  COAEpKaHUs
KopHel. Pemare TekcTOBbIE [yueOHOro mpenMeTa uepes
3ajauu, UCIOJIb3Yys [AEMOHCTPALIUIO JETSIM
KBaJpaTHble ¥  JApOOHBIE IPUMEPOB  OTBETCTBEHHOI'O
YPaBHEHHUS. IpaX1aHCKOTO MOBE/ICHNUS,
NpPOSIBICHUST 4EJIOBEKOIIOOUS
1 J100pOCepAeyHOCTH Yepe3
noadOp  COOTBETCTBYIOIIUX
TEKCTOB JIJIsl YTEHMSI, 3a7a4 JJIs
YTEHMsI, 3aJad JUIsl PEIIEHUs
NpOOJEMHBIX CUTYyallMi Juis
00CyXIeHHsI B KJ1acce.
MareMaTH4eCKU TypHHUP.
MaremaTtudeckas sctadera
I'maBa IV. HepaBencrBa 20 | ®opmynupoBaTh 1 |UHunmMrpoBaHue U MOANEPKKA
10 YucnoBbsle HEPABEHCTBA U 9 JIOKa3bIBATh CBOMCTBA |[CCIIEN0BATEIbCKON
UX CBOMCTBA YHCIIOBBIX HEPaBEHCTB. |AESITEIbHOCTH
KonTponbhas pabota Ne7 1 Hcnonp3oBath anmapar [[IKOJIbHUKOB B pamkax
11 HepaBenctBa ¢ ogHoM 9 HEPAaBEHCTB  JUII  OLIEHKH [peain3aluu MU
IIEPEMEHHOM U UX CUCTEMBI MOTPEIIHOCTH W TOYHOCTH [MHIAWBHUAYaJIbHBIX u
Kontponbshas padora Ne8 1 MPUOIHKEHUS. Haxoauts [rpymnmoBbIx
nepeceyeHrue U 00beTUHEHUE [MCCIIeA0BATEIbCKIX
MHOXXECTB, B  YaCTHOCTH [[IPOEKTOB.
YHCIIOBBIX IIPOMEKYTKOB. Opranuzanys HAaCTaBHUYECTBA
Pemarp JINHEMHBIE [MOTHUBHUPOBAHHBIX u
HEpaBEHCTBA. Pemare ppynupoBaHHBIX — ydallluxcs
CUCTEMBI JUHEMHBIX HAJA WX  HEYCIEBAIOUUMU

HCpPaBCHCTB, B TOM YHCIEC

OJHOKJIACCHHKAMM, JTAIOIIETO




TaKUX, KOTOpPHIC 3alMCaHbl B
BHJIC IBOMHBIX HEPABEHCTB

LIKOJIbHUKaM COLIMAJILHO
3HAYUMBII OTIBIT
COTPYAHUYECTBA U B3aMMHOM
MIOMOILILY.

[IpoBeneHrE  TEMATHYECKHUX
o0Opa3oBaTebHBIX KBECTOB B
paMKax Bcepoccniickux
o0pa3oBareiIbHBIX IPOEKTOB,
Takux Kak «Ypok Lludpsn»,
«#BwmecreSpue» u T.I.
MaremaTndeckass BUKTOPHUHA,

BBIITYCK MaTeMaTUYECKHUX|
raser.
I'maBa V. Crenenb ¢ ueJbIM 14 3HaTh onpeesieHue u [Ipumenenue Ha ypOKe
noKasareJjem. DJIeMeHTbI CBOWCTBAa CTENEHU C LEJIBIM [MHTEPAKTHBHBIX (POPM PabOTHI
CTATHCTHKH IIOKa3aTEJIEM. [TpuMeHATH |yyamuxcs; rpyInnoBoi paboThl
12 Crenenn c LEJIbIM 7 CBOMCTBAa CTENEHU C LEJIBbIM |[HJIM pabOThI B Iapax, KOTOpPbIE
IIOKa3aTelIeM " ee IIOKa3aTesIeM IIPY [y4yaT LIKOJbHUKOB KOMaHIHON
CBOICTBa BBINIOJTHEHUM BBIUMCIEHUNH U [paboTe€ M B3aUMOJEUCTBUIO C
13 KonTponbhas pabora Ne9 1 peoOpa30oBaHUM BBIPAKEHHUH. [IPYTUMHU YUALTUMHUCS.
DJeMEHTbI CTATUCTUKU 6 Hcnons3oBats 3anuce yncen B |Mcnonb3oBanue
CTaHJAapTHOM  BHJE  JIS [BOCIIMTATENIBbHBIX
BBIPAYKEHUS M COIOCTABICHUS [BOBMOKHOCTEH  COIEpKaHUs
pa3mepoB 00BbEKTOB, [ydeOHOrO HpeAMeTa 4epe3
JUINTEIBHOCTU TIPOLECCOB B [AEMOHCTPALIUIO JETSIM
OKPY>KaOILIEM MUDE. [IPUMEPOB  OTBETCTBEHHOI'O
[IpuBoguThH IIPUMEPHI [[PaXkIaHCKOTO MIOBE/ICHUS,
penpe3eHTaTuBHON U [IPOSIBIICHUSI UYEJIOBEKOIIO0US
HEpenpe3eHTaTUBHOM 1 J100pOCepAeYHOCTH Yepe3
BBIOOPKH. W3Bnekars [Moa00p  COOTBETCTBYIOIIMX|
nHpopMalmoo U3 TaONMIl TEKCTOB JUIsl YT€HUS, 3a/1a4 JUIs
4acTOT W OpraHM30BbIBaTh UTECHHUA, 3a4a4 I PELICHUS
nH(popMaluio B Buae TaOnuIl [IpOOJEMHBIX CHUTyalluil s
4acTorT, CTPOMTH |00CYKJIEHUS B KJlacce.
MHTEPBAJIBHBIN pan. |Ypok-IyTemecTBHE.
Hcnons3oBath HarsigHoe Maremarnueckuii KBH
IIPEJICTaBICHNUE
CTaTUCTUYECKOMN
uHpopMaLUU B BUJIE
CTONOYaThIX U KPYTOBBIX
auarpamM, —ITOJIMIOHOB U
THUCTOTpaMM
IloBTOpeHue 3a Kypc 8 kiacca 8 MHUIMpoBaHrEe U NOAJEPKKA
IToBTOpEeHue 3a Kypc 8 knacca 6 1CCIIEI0BATEIbCKON
Wtorosas koHTpoJibHAs paboTa 1 1eATEIbHOCTH
Pabota Haj ommbKkamu 1 [IKOJIbHUKOB B paMKkax
peanu3anuu MU
VHIUBUAYaIbHbBIX u
pYTIOBBIX
MCCIIEI0BATEIBCKUX
[IPOEKTOB.

3aiuTa NpoeKTOB.




Matemaruueckas dcTadeTa.

HTroro

102

9 kjacce

I'masa I. KBagparuunas GpyHKuus

1
2

DyYHKIMY U UX CBOMCTBA
KBagparHblil TpexuieH
KonTponsnas pabora Nel
KBanmparnunas dyHkius u
ee rpadux

Crenennas byHKIHS.
Kopenb n-oit crenenun
KonTponbhas pabota Ne2

A\ — L WD

Brraucnsare 3HAYCHUS
¢byHKLUY, 3aJJaHHOHN
dbopMyso, a Takke ABYMS U
Tpems dbopmynamu.
OnucsiBaTh CBOMCTBA
(GyHKUMH Ha OCHOBE HX
rpaduuecKkoro
IIPEJCTABICHHUS.
WuTepnperupoBars rpaduku
peasibHbIX 3aBHCUMOCTEH.
[loka3piBaTh ~ CXEMaTHYECKH
MOJIOKEHUE Ha KOOPJIUHATHON
IJIOCKOCTH rpaduKoB
¢byukuii . Ctpouts Tpaduk
(GYHKIMU , YMETh YKa3bIBaTh
KOOPJMHATBI BEPLIMHbI
napaboIbl, ee 0Ch
CUMMETPUH,  HalpaBieHUE
BETBEI mapaloJIbl.
N300paxkarb  cXeMaTHYECKU
rpaduk QpyHKIUU C YETHBIM U
HeueTHbIM n.  IloHumars
CMBICH 3aIlMced BUIa U T.J.,
IIe a — HEKOTOpOe YHCIIO.
Nmers  mpencraBineHue o
HaxOXKICHUM KOpHEH n-ou
CTETIeHU C MTOMOIITHIO
KaJIbKYJIITOpa

[IpumeneHue Ha YPOKE
WHTEPAKTUBHBIX (POPM PabOTHI
YYaIuXcs; TPyNIoBOi paboThI
WM paboThI B Mapax, KOTOPbIE
y4ar IKOJIbHUKOB KOMaHIHOM
paboTe U B3aUMOJCICTBHUIO C
PYTUMH y9aIuMUCS.
BxiroueHue B ypoK HIPOBBIX
[poIIeyP, KOTOPbIE TOMOTAIOT]
oJiepkKarhb MOTHBALIUIO
eTe K IMOJYyYEHUI0 3HAHUU,
HATOKUBAHUIO  MO3UTHBHBIX
MEXJTMYHOCTHBIX OTHOILICHUM
B KJacce, TIOMOTAIOT]|
YCTAHOBJICHUIO
noOpoXkKenaTenbHOMN
arMoCQephl BO BpeMs ypoKa.
Konkypc IJTaKaToOB
«Maremaruka — napuna
HAYK».

Marematnueckuii KBH.

T'naBa

IL. YpaBHeHus 7

HEepaBEeHCTBA ¢ OJJHOM NepeMEeHHOM

14

5

6

VYpaBHeHud c OJTHOM
IIEpEMEHHOM
HepasenctBa ¢
IIEpEMEHHOM

KonrtponbsHas pabora Ne3

OJTHOU

Pemars ypaBHeHUS TpeThed U
YEeTBEPTON CTEIEHHU c
IIOMOIIBIO  PA3JIOKEHUSI Ha
MHOXUTEIX WU BBEACHHUSA
BCIIOMOTaTeIbHBIX
IIEPEMEHHBIX, B YaCTHOCTH
pewiarb OMKBaJpaTHbIC
ypaBHeHMs. Pemats apoOHbIe
palroOHaIbHBIE  YPABHEHUS,
CBOIS nux K LEJIBIM
YPaBHEHUAM C MOCIEAYIOMIECH
IIPOBEPKON KOPHEM.

Pemars HepaBeHCTBa BTOPOH
CTEIICHHU, UCIIOJb3YS
rpaduueckue
MIPEICTABICHMS.
Hcnonp3oBath METOJ
UHTEPBAJIOB IpU  PELICHUH
palMOHATIbHBIX HEPABEHCTB.

'YcTaHoBIEHUE
TTOBEPUTENIBHBIX  OTHOILEHHH
MEXIy YYHTEIeM H  €ro
YUEeHUKaMH,
CIIOCOOCTBYIOLINX
[O3UTUBHOMY  BOCIPHATHUIO
ydaluumucs TpeOoBaHUN U
npocsO yUuuTens,
MPHUBJICYCHUIO NX BHUMAaHUS K
oOCykaeMoOll  Ha  ypoke
WHGOpPMALINY,  aKTUBU3AIUH
1704 MI03HABaTENbHOU
NesITeTbHOCTH.
VHunuupoBaHue 1 MoAIepKKa
HCCIIE0BATEILCKOU
NeSITeIbHOCTH IIKOJIbHUKOB B
paMKax  peaju3alid ~ UMHU
WHIMBUyaTbHbBIX "

CPYIITIOBBIX




1CCIIEI0BATENbCKUX
[IPOEKTOB.

KoHkypc wuccnenoBaresbCKux
U IPOEKTHBIX padoT.
OnaliH-BUKTOpHHA 10
napajuiensiMm  «Bompoc  Ha
3aCBIIKY».

I'maBa

HEPpaBCHCTBaA C

II1. YpaBHeHus1 7

ABYMS

MNePEMCHHBIMHA

16

7

VYpaBHeHUA B JIByMsI
MepeMEHHBIMHU n X
CHCTEMBI

HepaBenctBa ¢ aBywms
MepeMEHHBIMHU 51 150,
CHCTEMBI

KonTponbhas padorta Ned

10

CrpouTth rpadMKu ypaBHCHHI
C JByMs [I€pEMEHHBIMU B
MPOCTEHIINX CIy4asx, Kornua
rpaduKoOM SIBIIIETCS TIpsiMas,
napaborna, runepoona,
OKpY>KHOCTb. Mcrnonb3oBarb
ux JUTSL rpaduyeckoro
peuIeHusl CUCTEM YpaBHEHUU
C IByMsI [IEPEMEHHBIMU.
Pemarp crocobom
MIO/ICTAHOBKM CHCTEMBI IBYX
ypaBHEHUH c JIIBYMSI
[IEPEMEHHBIMU, B KOTOPBIX
OIHO  YpaBHEHHE IIEpPBOU
CTENEHHU, a JPYyroe — BTOPOil
CTEIICHHU.

Pemate TekcTOBBIE 3ajauu,
HCIIONb3Ys B Ka4eCTBE
anredbpanveckoi MOJIETN
CHUCTEMY YpPaBHEHHUH C JIByMs
MIEPEMEHHBIMU; pemarb
COCTaBJICHHYIO CHUCTEMY,
WHTEPIPETUPOBAThH PE3YIbTAT.

I'naBa

IV. Apudpmernyeckas u

reoOMEeTpuiICCKas mporpeccum

16

9

10

Apudmernueckas
nporpeccus
KonTponbHas pabora Ne5
I'eomerprueckas
Iporpeccus
KonrtponrsHas pabora Neb

~J —

IIpumensTH MUHJEKCHOE
o003HaueHue JUid 4JICHOB
MIOCJIEIOBATENBHOCTEN.
[IpuBOnMTH IIPUMEPBHI
3a/laHus
OCJIEJOBATEIILHOCTEN
dopmynoii n-ro wieHa u
peKyppeHTHOU (HOpMYITOH.
BeBogute  GopmMysasl  n-ro
YJIeHa apudmeTuyeckou
IIPOrpPECCUU u
reOMETPUYECKON MPOTrPeCcCHH,
CYMMBI TIEpBBIX N YJIEHOB
apudmeTnyeckoit "
TEOMETPUYECKOM NIPOTrPECCUi,
peaTth 3a/1a4n c
WCIIOJIb30BaHUEM TUX

[IpuBneueHue BHUMaHUs
[IKOJIbHUKOB K ILIEHHOCTHOMY
ACIIEKTy ~ M3y4aeMbIX  Ha
YPOKax sIBJICHUI, OpraHu3anus
ux paboThl C MOIy4yaeMou Ha
YPOKE COLHUAIBHO 3HAYUMOU
uHbOopMareii—
WHULIUAPOBAHUE ee
00CY>KIIeHHsI, BBICKA3bIBAaHUS
YYaIIUMUCS CBOETO MHEHHUSI 10
€€ MOBOJlY, BEIPAOOTKH CBOETO
OTHOILICHUS K HEH.
cnonb3oBanne
BOCITUTATEIBHBIX
BO3MO)KHOCTEM  COAepKaHUs
y4eOHOro IpeAMeTa uepes
IEMOHCTPALUIO JeTIM
MPUMEPOB  OTBETCTBEHHOTO
Pa’KIaHCKOTO MOBEJCHUS,
NPOSIBIICHHUSI  4ETIOBEKOIIOOUS
U J100pOCEepIeUHOCTH dYepes
MoI00p  COOTBETCTBYIOIIMX
TEKCTOB /ISl YTEHU S, 3a/1a4 JJIs
YTEHUs, 3a7a4d JJIsl pelIeHUs
MpOONEMHBIX CHUTyalllil s
00CyXIeHHsI B KJ1acce.
MareMaTH4eCKU TypHHUP.
Maremarudeckas 3cragdera
NHnnmpoBaHye 1 NOAJEPKKa)
MCCIIE0BATEIBCKON
NesATEIbHOCTH

[TKOJIbHUKOB B pamKax
peann3anuu MU
VHTMBHUTyaTbHBIX "
TPYIIIOBBIX
MCCIIE0BATEIBCKUX
[IPOEKTOB.

Oprann3anys HaCTAaBHUYECTBA
MOTHUBHUPOBAHHBIX u
OPYIUPOBAHHBIX  yUalTUXCA
HaJl UX  HEYCHEBAIOIIUMHU
OJTHOKJIACCHUKAMM, JTAfOIIEro
[IKOJIbHUKAM COIMAIBHO
3HAYUMBIN OIIBIT|
COTPYIHUYECTBA M B3aMMHOM




bopmym. Jloka3biBaTh
XapaKTepUCTUYECKOE

CBOWCTBO apu(pMeTHdeckon u
F€OMETPUYECKON TPOTrPECCHiA.
Pewrarp 3amaun Ha CIOXKHBIE
MPOLIEHTHI, HCIIONB3Ysl MpH
HEOOXOIMMOCTH KaJIbKYJISTOP

[TOMOIIIH.
[IpoBeneHne  TeMaTH4YECKHUX
o0pa3oBaTeIbHBIX KBECTOB B
paMKax Bceepoccuniickux|
00pa30BaTeIbHBIX IPOEKTOB,
TakuXx Kak «Ypok Ludpse,
«#BwmecrteSpue» u T.0.

Maremaruueckasi BUKTOPHHA,

BBIITYCK MaTeMaTUYECKHUX|
raser.
I'maBa V. DJIeMeHTbI 13 | Bomonaute mnepebop Bcex [[Ipumenenue Ha  YpOKe
KOMOUHATOPHUKH u TeOPUH BO3MOXKHBIX BapHaHTOB Il MHTEPAaKTUBHBIX (hOpM pabOThI
BEPOATHOCTEH nepecuera  OOBEKTOB U [yYalIuXcs; TPYIIOBOM paboThI
11 DJIEMEHTBI 7 KOMOUMHAITHI. [IpumMeHnsaTh [au paboThl B Tapax, KOTOPBIC
KOMOMHATOPUKH MpaBWIO  KOMOMHATOPHOTIO [yyaT IIKOJBHUKOB KOMaHJAHOMN
12 Hauanbhble CBEJICHUS 5 YMHOXKCEHHS. paboTe M B3aMMOJCHCTBUIO C
TEOpUHU BEPOSTHOCTEN PacnoznaBath  3aauu  Ha APYTMMH yYaIllUMUCA.
KonTponbhas paborta Ne7 1 BBIYHCIICHHUE yucina [Mcnonb3oBaHue
[IEPECTAaHOBOK, pPa3MEIIEHUH, BOCIUTATEIbHBIX
COYETAaHMM U  NPUMEHATh [BOBMOXKHOCTEH  COIepKaHMs
COOTBETCTBYIOIIHE (POPMYIIBL. [ydeOHOTO TpenMeTa uepes
Boruucnsare YaCTOTY |IEMOHCTPALIUIO JeTAM
CIIy4aliHOTO COOBITHS. [IPUMEPOB  OTBETCTBEHHOTO
Ouenusarb BEPOSITHOCTD [IPa’KJaHCKOTO MOBEJCHHUS,
CIly4allHOTO ~ COOBITHS  C [IPOSIBIICHUS YEJIOBEKOIIOOMS
MIOMOILBIO YacTOThl, U JOOPOCEPIEYHOCTH uepe3
YCTAaHOBJIEHHONW  ONBITHBIM [IOJ0OP  COOTBETCTBYIOIIMX
IIyTEM. HaxonuTe [TeKcTOB i1 YTeHMS, 3a1a4 I
BEPOATHOCTh CIIy4allHOTO [ITE€HHUd, 3adad i pelIeHUs
COOBITHUS Ha OCHOBE [IPOOJIEMHBIX CHUTyalluil JUIs
KJIACCUYECKOT'0 OIpeieleHNs [00CYKIEHUs B Kilacce.
BEPOATHOCTH. [TpuBoaUTh |YpOK-IIyTELIECTBHE.
npuMepbl  JOCTOBEpHBIX M [Maremartnueckuii KBH
HEBO3MOJKHBIX COOBITUH
IloBTOpeHue 3a Kypc 9 kiaacca 21 WHunmupoBaHue U MOoJAepKKa
IToBTOpeHue 3a kypc 9 knacca 18 1CCIIEI0BATENbCKOU
Wtorosas koHTpoJsibHAs paboTa 2 eI TeIbBHOCTU
Pabora Haj ommOKkamu 1 IKOJIBHUKOB B pamKax
peanu3anuu MU
VH/IMBUIYaJIbHBIX u
pYTIOBBIX
MCCIIEI0BATEIBCKUX
[IPOEKTOB.
3amura npoeKToB.
Marematuueckast dcradera.
Hroro 102




COT'JTACOBAHO COI'JTACOBAHO

PykoBogutens MO 3amectuTens qupektopa no Y MP
Hymuesa T.H. besnocosa . A.
[Ipotokon Ne 1 ot 30.08.2021
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