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1. HJIaHpreMl)Ie pe3yJabTaTbl 0OCBOCHUS yqeﬁﬂoro nmpeamera

MaTeMaTHKa

W3ydeHne MaTeMaTUKH B OCHOBHOM LIIKOJIE 1a€T BO3MOKHOCTh 00y4atoIuMCs I0CTHYb
CIIEYIOIIUX PE3YIbTATOB PA3BUTHS:

1) 6 auunocmuom nanpasnenuu:

YMEHUE SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOU MBICJIA B YCTHOW M MMCbMEHHOM peuH,
MMOHUMATH CMBICTI TIOCTABJICHHOM 3a/1a4¥, BEICTPAUBATh ApT'yMEHTAIIUIO, IIPUBOJIUTH IPUMEPHI
KOHTPIPUMEDHI,

KPUTUYHOCTh MBINUICHUS,, YMEHUE PACIlO3HABATh JIOTMYECKH HEKOPPEKTHBIC BHICKAa3bIBAaHUS,
OTIIMYATh TUIOTE3Y OT (PaKTa;

NpeJICTaBICHUE O MATEeMaTHYECKO HayKe Kak cepe 4eI0BEYCCKOM IeATEIIbHOCTH, 00 dTarnax
€€ Pa3BUTHSI, O €€ 3HAYUMOCTH JJIS PA3BUTHS [TUBUIIH3AIINH;

KPEaTUBHOCTh  MBINUICHUS, WHUIMATABA, HAXOJYMBOCTh, AKTUBHOCTh TIPH PEHICHUU
MaTEeMaTHYECKUX 3a7a4;

YMEHHE KOHTPOJIHPOBATH IPOIIECC M PE3YJIbTAT y4eOHOH MaTEeMaTUIECKOU JIESITeIHbHOCTH;
CIIOCOOHOCTH K YMOIIMOHAIILHOMY BOCIIPHUSATHIO MAaTEMATHUECKUX OOBEKTOB, 3a/1a4, PEIICHHIA,
paccyxaeHu;

2) B MemanpeoMemHOM HANPAGIeHUU.:

[IEpBOHAYAJIbHbIE MPEACTAaBICHUs 00 HIesX MU O METoJaX MaTeMaTHKU Kak
YHUBEPCAJIbHOM $3bIKE HAayKH M TEXHHUKH, CPEACTBE MOJEIUPOBAHUS SBICHUM U
IIPOLIECCOB;

YMEHHE BUIETh MaTEMaTUYECKYIO 33a4y B KOHTEKCTE MPOOJIEMHON CUTYALIUU B IPYTUX
JTUCHUIUIMHAX, B OKPYXKAIOIIEeH KU3HU;

YMEHHE HaXOAUTh B pa3IWYHBIX HCTOYHUKAX HWHGOPMALMIO, HEOOXOAUMYIO JUIS
pelIeHns MaTeMaTUYeCKUX Mpo0JieM, NMPEACTaBIATh €€ B MOHATHONW (opme, IPUHUMATh
pelieHre B YCIOBHMSX HEMOJHOW M M30BITOYHOM, TOYHOM U BEpPOATHOCTHOMN
nHbopMalnu;

yMEHHUE MOHUMAaTh U HUCIHOJIb30BaTh MaTEMAaTUYECKHE CPEICTBA HATJIAAHOCTH (rpaduKy,
AMarpaMMmbl, TaONMIbBI, CXeMbl M Jp.) JUId WUIOCTPAlUM, WHTEpIpeTalyH,
apryMeHTaluu;

YMEHHE BBIJBUTaTh THUIOTE3bl MPH pELIeHWH y4eOHBbIX 3ajad, I[OHMMAaTh
HE00XO0AUMOCTb UX POBEPKHU;

YMEHHUE NPUMEHSTh MHAYKTHUBHBIE U JEIYKTHUBHBIE CIIOCOOBI pPacCyXJIeHUH, BUICTbH
pa3IM4YHbIE CTPATETUH PELICHMS 3a/1ay;

[IOHMMAaHHUE CYIIHOCTH aJTOPUTMHMUYECKHUX IPEANHCAHUNA M yMEHHE JI€HCTBOBaTh B
COOTBETCTBHH C MIPEITIOKEHHBIM aITOPUTMOM;

YMEHHUE CaMOCTOATENBHO CTaBUTh IIE€JH, BBIOMpPATh M CO3AaBaTh aJITOPUTMBI IS
peleHus yueOHbIX MaTeMaTHUECKUX MpooieMm;

YMEHHE IUIAHUPOBAaTh U OCYILECTBIATH JEATEIbHOCTh, HANPABICHHYIO Ha pEIICHUE
3aJja4d MCCIe10BaTeIbCKOIO XapaKTepa,

3) 6 npeomemnom nanpasienuu:

oBIaJicHHe 0a30BbIM TMOHATHIHBIM ammapaToM IO OCHOBHBIM pa3feliaM COJepKaHus,
Mpe/CTaBlIeHHEe OO0 OCHOBHBIX H3y4aeMbIX MOHATHSAX (YHCIIO, TeoMmeTpuueckas Qurypa,
ypaBHEHHE, (YHKIUSA, BEPOATHOCTh) KaK BAKHEHIIMX MaTEMAaTHUYSCKUX  MOJEISX,
MO3BOJIIOIINX OMUCHIBATH U U3y4aTh peajbHbIe IPOIECCH U SIBICHHUS,

e yMeHHEe paboTarh C MAaTEeMAaTHYECKUM TEKCTOM (aHAIM3WPOBATh, W3BJICKATh HEOOXOIUMYIO
uH(OpPMAIIHIO), TPAMOTHO MPUMEHATh MATEMaTHYECKYI0 TEPMHHOJOTHIO U CHUMBOIUKY,
UCTIOJIB30BaTh PA3JIMYHBIC SI3bIKH MAaTEMAaTHKU;

YMEHHE  TIPOBOAWTH  KiaccHU(UKAWU, JIOTHUYECKHE  OOOCHOBaHUS,  OKa3aTeIhCTBA
MaTEeMATHYECKUX YTBEPKICHUI;



e YyMEHHME paclo3HaBaTb BHJbl MaTEMATUYECKUX YTBEPKACHUHU (AKCHOMBI, ONPENEIICHNUS,
TEOPEMBI U Jp.), IPsSIMbIE U 0OpaTHBIE TEOPEMBI;

® pa3BUTHUE IIPEACTABJICHUM O YUCJIE U YACIOBBIX CUCTEMAaxX OT HATYPAJIbHBIX 1O IEHCTBUTEIIBHBIX
YHCEJl, OBJIaZICHUE HABBIKAMU YCTHBIX, TMCbMEHHBIX, NHCTPYMEHTAIBHBIX BBIUMCIICHHN;

® OBJAJICHUE CHMBOJIbHBIM SI3BIKOM aiureOpbl, NpHUEeMaMH BBIMOJHEHHUS TOXIECTBEHHBIX
IpeoOpa3oBaHUil pPALMOHAIBHBIX BBIPAKEHUN, PpEIICHHUsS YpaBHEHUMN, CHUCTEM YpaBHEHMI,
HEPABEHCTB M CUCTEM HEPABEHCTB, YMEHHUE HCIIOJIb30BaTh UACI0 KOOPAMHAT HA INIOCKOCTH VIS
UHTEpIpEeTallid ypaBHEHUH, HEpaBEHCTB, CHCTEM, yMEHHE IPHMEHATh aiuredpandeckue
npeoOpa3oBaHus, amnmnapar YpaBHEHUI W HEPAaBEHCTB I pEIleHMs 3ajad U3 Pa3IudHbIX
pas3aeioB Kypcea;

® OBJIA/ICHUE CUCTEMOH (PYHKLMOHAIbHBIX HNOHATHH, (YHKIIMOHAIBHBIM SI3bIKOM M CHMBOJIMKOM,
yYMEHHE Ha OCHOBE (YHKIMOHAIBHO-TPAQUUECKUX MPEACTABICHUI OMHUCHIBATH M aHAIU3U-
pOBaTh peAIbHBIC 3aBUCUMOCTH;

® OBJIAJCHHE OCHOBHBIMU CHOCOOAMHM IPEACTaBICHUS W aHAJIW3a CTAaTUCTHUYECKUX JIAHHBIX;
HaJIUYUe IPEICTABICHUNA O CTaTUCTUYECKHX 3aKOHOMEPHOCTSIX B PEAJIBHOM MHpPE U O
Pa3IUYHBIX CIIOCO0aX UX U3YUYEHHUS, O BEPOSITHOCTHBIX MOJEIISX;

® OBJAJICHUE T'€OMETPUYECKUM SI3BIKOM, YMEHHE HCIIOJb30BaTh €ro IS ONHCAHHS IPEIMETOB
OKpPY’KaloIero MUpa, pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUIN U U300pa3UTENbHBIX YMe-
HU, nproOpeTeHre HaBbIKOB T€OMETPUUECKUX MOCTPOCHUH;

® YCBOGHHE CHCTEMAaTHYECKMX 3HAHMH O IJIOCKUMX (Urypax M MX CBOMCTBAaX, a TaKXe Ha
HarisiJHOM YPOBHE — O IMPOCTEHIINX IPOCTPAHCTBEHHBIX TeEJlaX, YMEHUE IPUMEHSTH
CUCTEMATUYECKUE 3HAHUA O HUX JUIS PELICHHUs TEOMETPUUECKUX U IPAKTUYECKUX 33]1a4;

® VyMEHHUS H3MEpATh JJIUHBI OTPE3KOB, BEIMYUHBI YIJIOB, HCIOJB30BATh (POPMYIBI s
HaXO0XKJCHUS EPUMETPOB, IOl 1 00bEMOB F€OMETPHUECKUX (DUTYD;

e YMEHHE IPUMEHATh MW3YyYEHHBIC IIOHATHUSA, pE3yJbTaTbl, METOAbl JUIS pELIECHHsd 3aaad
IIPAKTUYECKOI0 XapakTepa M 3aJad W3 CMEXHBIX JAWCHMIUIAH C HCIOJIB30BAHUEM IIPH
HE00XO0/IMMOCTH CIIPAaBOYHBIX MaTEPHAJIOB, KAIbKYJISITOPa, KOMIIBIOTEPA.

Pesynbrartel oOydyeHus: mpeacTaBieHsl B TpeOoBaHUAX K YPOBHIO TMOATOTOBKM M 3aJal0T
CUCTEMY WTOTOBBIX pPE3yIbTaTOB OOY4YEHHS, KOTOPHIX JOJDKHBI JIOCTHTaTh BCE Yydalluecs,
OKaHYMBAIOIINE OCHOBHYIO IIKOJIY, W JOCTH)KEHHE KOTOPBIX SIBIIAETCS O0S3aTENbHBIM YCIOBHUEM
MOJIOKUTEIHHON aTTeCTAllMK YYEHHKA 32 KYpC OCHOBHOM IMIKOJBL. DTH TPeOOBaHUS CTPYKTYpPHUPOBAHBI
10 TPEM KOMIIOHEHTaM: «3HAMb/NOHUMANIbY, (YMEMb)», KUCNOTb308aMb NPUOOPEmMEeHHbIEe 3HAHUA U
YMeHUs 6 NPAKMu4ecKoll 0esAmeabHOCHU U NOECEOHEBHOU HCUZHIL),

.JII/I‘IHOCTHLIB, METANPEAMETHBIC U IPEAMETHBIC PE3YJIbTAThl OCBOCHUS yq66HOFO
npeamMmera «MaTemMaTuKa»

MeTaHpeI[MCTHBIe PE3YIbTATHI, BKIIFOYAIOT OCBOCHHBIC O6y‘IaIOHII/IMI/IC$[ MCKIIPCIMETHBIC ITOHA-
THUS 1 YHUBCPCAJILHBIC yLIC6HLIC ,Z[CI>'ICTBI/I$I (pCFYHHTI/IBHLIC, IIO3HAaBaTCJILHBIC, KOMMyHI/IKaTI/IBHLIC).

MesknpeaMeTHbie IOHATHSA

VYcnoBueM (opMHUpPOBaHMSI MEXKIPEIMETHBIX TMOHATUH, HAIpUMEp TaKWX Kak cucTema, (akT, 3a-
KOHOMEpPHOCTb, ()EHOMEH, aHaJIu3, CHUHTE3 SBISETCA OBJAZeHHE OOYy4arOIIMMHUCS OCHOBAMH YMTa-
TEJNbCKON KOMIIETEHIMH, NMPHOOpPETeHnEe HABBIKOB paboThl ¢ MH(poOpMalMel, ydyacTue B MPOEKTHOM
NesITeIbHOCTH. B OCHOBHOM IIKOJIE HAa BCeX MpeaMeTax OyneT MpojoikeHa paboTa mo GpopMHpoBa-
HUI0O M Pa3BUTHIO OCHOB YHUTAaTENbCKOM KoMmmeTeHIuH. OOydaromiuecs OBIAJCIOT YTEHHEM Kak
CPEACTBOM OCYIIECTBICHHS CBOMX JAJbHEHIINX IJIAHOB: MPOAOJDKEHHs 00pa3oBaHMA U caMooOpa-
30BaHHUs, OCO3HAHHOI'O IUIAHUPOBAHMS CBOETO AKTYaJIbHOI'O M MEPCHEKTUBHOIO Kpyra YTEHHUs, B TOM
YHUCJIE TOCYTOBOT0, MOJATOTOBKHU K TPYJAOBOM M COUAIIBHOMN AESTEIBHOCTH. Y BBIITYCKHUKOB

Oynet copmupoBaHa MOTPEOHOCTh B CHCTEMAaTUYECKOM UYTEHUH KaK CPEJICTBE MO3HAHUS MUpa U ce0s
B 3TOM MHpE, TAPMOHU3AIMHA OTHOIICHUH YeloBEeKa M OOIIecTBa, CO3MaHUU 00pasza «ImoTped-HOTO

OyIyIIero.



[Ipu u3yueHnn y4yeOHBIX MPEAMETOB OOYYarOIIMECs YCOBEPIICHCTBYIOT MPHOOpPETEHHBIE Ha mep-
BOM YpPOBHE HaBBIKM PabOTHl ¢ MH(popManued ¥ momnosHAT ux. OHU cMoryT paboTaTh ¢ TEKCTaMu,
peoOpa3oBhIBaTh U MHTEPIIPETUPOBATH COAEPIKAIILYIOCS B HUX HH(OpPMAIIHIO, B TOM YHUCIIE:
CHCTEMaTU3UPOBATh, COMOCTABIATh, AHAIU3UPOBATh, 00001IaTh U UHTEPIPETUPOBATh HH(pOpPMa-
LU0, COJICPIKAIIYIOCS B TOTOBBIX MH(OPMALIMOHHBIX 00BEKTaX;

BBIJICJIATh TJIABHYIO W H30BITOUHYIO WH(OPMAIHMIO, BBINOIHATH CMBICIIOBOE CBEPTHIBAHWE BBIJE-
JICHHBIX (DAKTOB, MBICIIEH; MPEACTABIATH UH(OPMAIMIO B CXKATOH CIOBECHOH (opme (B BuIe IUIaHa
WM TE3UCOB) U B HaIJISAHO-CUMBOJIMYECKOM Gopme (B BHe TabnuLl, TpagUUECKUX CXEM U IUA-TPAMM,
KapT MOHATUH — KOHIIETITYyaJIbHBIX JHAarpaMM, OTIOPHBIX KOHCIIEKTOB);

3aIOJIHATH U JIOTIOJHATH TaOJUIbI, CXEMBI, THarpaMMbl, TEKCTHI.

XO0JIe HW3YyYeHHs BceX Y4YeOHBIX NpeAMETOB OOydarommecss NPHOOPETYT OMBIT MPOEKTHOM
NEATEIPHOCTH  Kak  0coOoi  ¢opMmbl  yuyeOHOW  paboOThI, CIOCOOCTBYIOMIEH  BOCHUTAHUIO
CaMOCTOSITENIbHOCTH, ~ MHHULMATHUBHOCTH,  OTBETCTBEHHOCTH,  IOBBIIICHWIO  MOTHBAlMd U
3G HEKTUBHOCTH YUeOHOH OEATETHHOCTH; B XOE pealn3aluy UCXOTHOTO 3aMbICiIa Ha MPAKTHYECKOM
YPOBHE OBJIA/ICIOT YMEHHEM BBIOMpATh a/IeKBATHBIE CTOSIIIECH 3aaue cpesicTBa, IPUHUMATh PELICHUs,
B TOM YHCJI€ U B CUTyalMsIX HeompeaeaéHHocTH. OHU MojyyaT BO3MOKHOCTb Pa3BUTh CIOCOOHOCTH K
pa3paboTKe HECKOJBKHX BApUAHTOB PEIICHWH, K TOMUCKY HECTaHJAPTHBIX DEUICHUH, TOUCKY H
OCYIIECTBIICHUIO Han00JIee MPUEMIIEMOTO PELICHHUS.

cootBeTcTBUU @I'OC OOO BBIIEHAIOTCS TPU IPYIIIBI YHUBEPCAIbHBIX YUEOHBIX JEHCTBUIM
(nanee - YY]I): perynsTuBHbIE, 103HABATEIbHbIC, KOMMYHUKATHBHBIC.

Perynstusubie YY/1

YMeHHne caMOCTOSITENIFHO OIpEeNeNiiaTh el OOydeHHus, CTaBUTh U (HOPMYJIHPOBATH HOBBIC
3a7aun B yyeOe M TO3HABAaTENbHOU JEATEILHOCTH, Pa3BHBATh MOTHBBI U MHTEPECH CBOCH MO3HABA-
TeJNbHOM aesTenbHOCTH. OOyUaronmics CMOXKET:

AHAJIM3UPOBATH CYIIECTBYIOIINE U IUIAHKPOBATh OyAylHe 00pa3oBaTeIbHbIC PE3yIbTAThI; -
UACHTU(HUIMPOBATH COOCTBEHHBIE TIPOOIEMBI U OIIPEEIISITh INIABHYIO TIPOOIEMY;

BBIJIBUI'aTh BEPCUU pEIIEHUs MPOoOsIeMbl, (OPMYIUPOBATH TUIIOTE3bI, IPEJBOCXUILATH KOHEUHBIN
pe3yJbTaT; - CTAaBUTH 1I€Jb ACATEIBHOCTH HAa OCHOBE OIPEIEIIEHHON MPOOJIEMBI M CYIIECTBYIOLIIX
BO3MOKHO-CTE;

(dhopMyIIMpoBaTh yueOHBIE 3a/1a4H KaK IIard JOCTHKCHHSI TIOCTABJICHHOM LIEJTH A TEIbHOCTH;
00OCHOBBIBATH IIEJICBBIC OPUEHTUPHI U MPUOPUTETHI CCHUIKAMH Ha IIEHHOCTH, YKa3bIBas U 00OCHO-
BBIBAs JIOTHYECKYIO TIOCTIE0BATENBHOCTh I11aroB.

YMeHue caMOCTOSATEIHHO TUIAHUPOBATh IYTH JOCTHIKEHUS IIeJieH, B TOM YHCIIEC albTCPHATHB-
HbIE, OCO3HAHHO BBIOMpATh Hanbosee 3(pPeKTUBHBIE CIOCOOBI PElIeHUST YIEOHBIX U MTO3HABATEIb-HbIX
3ajad. O0yyaromuiicss CMOXeET:
ompeesTh He0OX0IUMbIE JIEUCTBUE(s]) B COOTBETCTBUU C YU€OHOW M MO3HABATEIHHOM 3a1auei u
COCTaBJIATH AJITOPUTM UX BBIIOJHEHHUS; - 000CHOBBIBATh M OCYIIECTBIIATH BEIOOP Hanbomee
3¢ (HEeKTUBHBIX CITIOCOOOB pellIeHUs] YUEOHBIX U MO3HABATEIbHBIX 33/1a4;

OTIpEeETSATE/HaXOUTh, B TOM YHUCJIE U3 MPEATI0KEHHBIX BAPUAHTOB, YCIOBUS IS BHITIOTHEHUS
y4eOHOM U TI03HABATEILHOM 3a71a41; - BEICTPAUBaTh )KM3HEHHBIE IJIAaHBI HA KPATKOCPOUHOE Oyayiee
(3asABIIATH 1I€JIEBBIE OPUEHTHPHI,

CTaBUThH aJICKBATHBIC UM 33/1a4M U MPEAIarath JeHCTBUS, YKa3biBas U 00OCHOBBIBAS JIOTHUYECKYIO
MOCIIE0BATENHHOCTD IIIarOB); - BHIOMPATh U3 MPEAT0KEHHBIX BAPUAHTOB U CAMOCTOSITETFHO UCKATh
CpeacTBa/pecypchl s pe-IIeHUs 3a/1a4k/I0CTHKEHUS LENH;

COCTaBJIATH IUIaH peLIeHHs IPOOIeMBbI (BBITTOJIHEHUS TPOEKTA, IPOBEICHUS UCCIIEOBAHUS);
OTIpeENATh MOTEHI[UAIbHBIE 3aTPYTHEHUS MIPU PEIICHUH y4eOHOM! U IMO3HABATENIbHOM 331a4u U
HaxOJUTh CPEACTBA I UX YCTPAHEHHUS,;

OMHCHIBATH CBOM OMBIT, 0(OPMJISSI €T0 JUTS TIepeIadul IPYTUM JIFOISIM B BUJIE TEXHOJIOTHUN PEIIe-HUS
MPaKTUYECKUX 3a/1a4 OMPEIETICHHOTO KJ1acca;
IUTAHUPOBATh U KOPPEKTUPOBATH CBOIO MHIMBUIYaIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO.
YMeHHE COOTHOCUTH CBOU JIEHCTBHUSI C IIJIAHUPYEMBIMU PE3YJIBTATAMU, OCYIIECTBIISITH KOH-TPOJIb
CBOCH JESITETLHOCTH B MPOIIECCe NOCTHKECHUS Pe3yIbTara, OMpenesaTh CIIOCOObI ACHCTBHIA B paMKax



NPEUIOKEHHBIX YCIOBUH U TpeOOBaHMUiIl, KOPPEKTUPOBaTh CBOU JEHCTBUS B COOTBETCTBHU C
M3MeHstomencs curyarueid. O0yJaromuiicst CMOXKET:

OIIPEJENATh COBMECTHO C IEAArOroM U CBEPCTHUKAMU KPUTEPUU IUIAHUPYEMBIX PE3YJIBTaTOB U
KPUTEPHUH OLICHKU CBOEH y4eOHOM NesATeIbHOCTH; - CHCTEMAaTU3UpOBATh (B TOM YHUCIIE BIOMPATh
IIPUOPUTETHBIE) KPUTEPUHN TUIAHUPYEMBIX PE3YJIbTA-TOB U OLIEHKU CBOEH AEATEIbHOCTH;

0TOMPATh UHCTPYMEHTHI JIsl OLICHUBAHUS CBOEH e TEIIbHOCTH, OCYIIECTBISATH CAMOKOHTPOJIb CBOECH
JEeSTELHOCTH B paMKaXx MPEIJIOKEHHBIX YCIOBUHA U TPeOOBaHUIA; - OIICHUBATH CBOIO JCSATCILHOCTD,
apryMeHTUPYS MPUUUHBI JOCTHKEHUS WM OTCYTCTBUS IJIAHUPY-EMOT0 pe3ysIbTaTa;

HaXOJUTh JOCTATOYHBIE CPEJCTBA JUUISl BBHIIIOJIHEHUS YUEOHBIX JEMCTBUM B U3MEHSIOLIEICS CUTya-LIUU
W/WJIH TIPU OTCYTCTBUH IUIAHUPYEMOTO pe3yibTara; - padoTas 10 CBOEMY IUJIaHy, BHOCUTh KOPPEKTHUBBI
B TEKYILYIO AESITEIbHOCTh HA OCHOBE aHAIN3a
M3MEHEHUN CUTYAINH JUIsl TOJIyUYeHUs 3allJIaHUPOBAHHBIX XapaKTEPUCTHK MPOYKTa/pe3ysbTara;
YCTAHABJIMBATh CBSA3b MEK/Y IOJyYEHHBIMH XapaKTEPUCTUKAMHU IPOAYKTA U XapaKTepUCTUKaAMU
mpolecca IeATeIbHOCTH U 10 3aBEPIICHUN ACSITeIbHOCTU MpeiaraTh N3MEHEHUE XapaKTePUCTHK
IpoLecca JUisl IOJIy4€HHUs YIyULIIEHHBIX XapaKTEPUCTHK IMPOAYKTA; - CBEPSITh CBOU JAEUCTBHUS C LIEIIBIO
U, IpU HEOOXOAUMOCTH, UCTIPABIISITH OIIMOKH CaMOCTOSTENBHO.

YMeHue o1leHUBaTh [IPaBUIIBHOCTh BBIIIOJIHEHUS yUEOHOH 3a1a4u, COOCTBEHHbIE BOZMOKHO-CTH
ee perieHus. OOyJaroIMIiCs CMOXKET:
OIIpENIENIATh KPUTEPUH NIPABUIILHOCTH (KOPPEKTHOCTH) BBIIIOJIHEHUS YUeOHOH 3a1a4H;
aHAJIM3UPOBATh U 00OCHOBBIBATH IPUMEHEHHE COOTBETCTBYIOIIETO HHCTPYMEHTAPUS ISl BBITIOJ-
HeHus y4eOHOH 3a7auu; - CBOOOIHO MOJIb30BaThCs BHIPAOOTAHHBIMU KPUTEPUSMU OLIEHKH U
CaMOOIIEHKH, UCXO0/Is U3 LENH U
HMMEIOIINXCS CPECTB, pa3jinyas pe3yybTaT U CIIOCOObI ACHCTBHUIA;
OLIGHHUBATh MPOJYKT CBOCH NEATEIBHOCTH IO 3a/IaHHBIM U/UJIH CAMOCTOSITENIbHO OMPEICTICHHBIM
KPUTEPUSIM B COOTBETCTBUU C LIEJIBIO JESITEIbHOCTH; - 000CHOBBIBAThH IOCTHKUMOCTbD LIEITU
BBIOpaHHBIM CIIOCOOOM Ha OCHOBE OLIEHKH CBOMX BHYTPEH-HHUX PECYpPCOB U JOCTYITHBIX BHEIIHUX
pECYpCOB;
(UKCHPOBaTh U AaHATM3UPOBATH TUHAMHUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YJIBTATOB.

Bnagenne ocHOBaMu CaMOKOHTPOJISI, CAMOOLIEHKH, IPUHATHS PEIIEHUN U OCYIIECTBIICHUS
OCO3HAHHOTO BbIOOpa B yueOHOM U 1Mo3HaBaTeIbHOU. OOyUarOIIMIICSI CMOXKET:
Ha0J1t0/1aTh ¥ aHAJTM3UPOBATH COOCTBEHHYIO YUEOHYIO U I03HABATEIbHYIO JIEATENbHOCTD U Aesl-
TEJNBHOCTb APYIHX 00ydaroIuxcs B Ipolecce B3aUMOIIPOBEPKH; - COOTHOCUTh PEalIbHbIE U
IUTAaHUPYEMBIE PE3YJIbTaThl MUHAUBUAYAIbHON 00pa30BaTeIbHOMN 1€4-TEIbHOCTH U I€TaTh BHIBOJIBI;

INPUHUMATh PELICHNE B Y4eOHON CUTYallu! U HECTH 32 HEr0 OTBETCTBEHHOCTb;
CaMOCTOSITENILHO OIPEIeNATh IPUYHUHBI CBOETO yCIeXa MM HeycleXa U HaXO0AUTh CIIOCOObI BBI-X01a
U3 CUTYallUU HEYCIeXa; - PETPOCIEKTHUBHO ONPEENATh, Kakie AeHCTBUS 10 pelIeHUI0 y4eOHOH
3aJ]auu WU MapaMeTphbl
ATUX ACUCTBHI MPUBEH K MOTYYSHHIO UMEIOIIErocs NPOAYyKTa yueOHO! AeATeNbHOCTH;
JN€MOHCTPUPOBATh MPHUEMbI PETYIALUU MCUXOPHU3NOIOTUYECKUX/ IMOLMOHAIBHBIX COCTOSHUN ISt
noctuxkeHust dddexra ycrnokoeHus: (yCTpaHEHHUS SMOLMOHAIBHOM HampsbKeHHOCTH), 3ddexTa Boc-
CTaHOBJIEHUsS (OocnabieHus MpOsBICHUN yToMieHHA), d(dekra akTUBH3aLMU (TOBBILICHUS IICHUXO-
(U3NOIOTMUECKOI PEAaKTUBHOCTH).
ITo3naBareibHbie YY /I

YMeHue omnpenensTh MOHSTHUS, CO3/1aBaTh OOOOLIEHMS, yCTaHABIMBATh AHAJOTUH, KiacCU(pU-
LMPOBATh, CAMOCTOSITENILHO BHIOMPATh OCHOBAHUS M KPUTEPHH JUIsl KilacCU(UKAIUY, yCTaHABIH-
BaTh IPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH JIOTMUECKOE PACCYkAECHHUE, YMO3aKIIIOUeHUe (MH-
JNYKTUBHOE, I€YKTUBHOE, TI0 aHAJIOTHH) U JIeNaTh BBIBOIbL. OOyUaronmiics CMOXKET:
oI0MPAaTh CJIOBA, COMOAYNHEHHBIE KIIFOUEBOMY CIIOBY, OIIPEIEISIONINE €r0 IPU3HAKU U CBOW-CTBA;
-BBICTPAUBATh JIOTHUECKYIO LIETIOUKY, COCTOSIIYIO U3 KIIFOUEBOI'0 CJI0BA U COMOAYMHEHHBIX EMY CJIOB;
-BBIACTIATH OOIIMI MPU3HAK ABYX WJIM HECKOJIBKUX MTPEIMETOB WIIH SIBICHUIN U OOBSICHATH UX CXOJTBO;
-00bEAMHATH MPEIMETHI U SBJICHUS B TPYIIIIHI IO ONPEICICHHBIM IIPU3HAKaM, CPABHUBATH, KJIac-
cupunmpoBath U 0000mmaTh (GaKTHI U SBIICHNUS,

-BBIACTIATH SIBJICHUE U3 OOLLEro psijia APYTUX SIBICHUH;



-ONpeAesaTh 00CTOATENLCTBA, KOTOPBIE MPEIIIECTBOBAIN BOZHUKHOBEHHUIO CBA3H MEXKIY SBICHHU-SIMHU,
U3 ATHX OOCTOATEIBCTB BBLACHATH OINpPENEsIONIie, CIOCOOHbIE ObITh MPUYMHOW JAHHOTO SIB-JICHUS,
BBISIBJISITH MPUYMHBI U CIICJACTBHS SIBIICHU;

-CTPOUTH PAcCYKICHHUE OT OOIIMX 3aKOHOMEPHOCTEH K YAaCTHBIM SIBJICHUSIM U OT YACTHBIX SIBJICHUH K
O0IIMM 3aKOHOMEPHOCTSIM;

-CTPOUTH PacCyKICHNE Ha OCHOBE CPAaBHEHHSI IPEIMETOB U SIBJICHUH, BBIIEISS IPU 3TOM 0011I1e
MIPU3HAKH;

-M3J1araTh NOJy4eHHYI0 HH(OPMALIMIO, UHTEPIPETUPYS €€ B KOHTEKCTE pelIaeMoil 3a1auu;
-CaMOCTOSITEIbHO YKa3bIBaTh Ha HH(OPMAIIHIO, HYKIAIOUIYIOCS B IPOBEPKE, MpeAiaraTh U mpume-
HATBH CIIOCOO MPOBEPKU JOCTOBEPHOCTH UH(POPMALIHH;

-BepOaIM30BaTh YMOILMOHAIBHOE BIIEYATICHHE, OKA3aHHOE HAa HEr0 HCTOUHUKOM;

-O0OBSICHATH SIBJIEHUS, MPOLIECCHI, CBSI3U M OTHOLLIEHUS, BBISBISEMBIE B XOJ€ MO3HABATEIbHOW U HC-
CIICZIOBATENBCKOM JESTENbHOCTH (IIPUBOAUTH OOBSICHEHHE C M3MEHEHHEM (OpPMBl IPEACTABICHHUS;
OOBSCHSITH, IETATU3UPYSI WIIH 0000111as1; OOBSICHATH C 3aJJaHHON TOUKH 3PCHHS ),
-BBIABIIATH U HA3bIBATh MPUYNHBI COOBITHS, SIBJICHHSI, B TOM YKCJIe BO3MOXKHBIE /Hanboiee BeposT-HbIe
IIPUYMHBI, BO3MOKHBIE MTOCJIEACTBHS 3a/laHHOM MPUYMHBI, CAMOCTOSITENIbHO OCYLIECTBIISA IPU-UUHHO-
CJICJICTBEHHBIN aHAIIN3;
-JieaTh BbIBOJ HA OCHOBE KPUTHUYECKOIO aHAIN3a Pa3HbIX TOUEK 3PEHHUS, IOATBEPKIATh BBIBOJ]
COOCTBEHHOI apryMeHTaluel WIH CAMOCTOSTEILHO OTy4YEeHHBIMU JaHHBIMHU.

YMeHue co3iaBath, IPUMEHSTH U IPeoOpa30BhIBATh 3HAKU U CUMBOJIBI, MOJICIH U CXEMBbI JJIs
peleHus yueOHbBIX U MMO3HABATEIbHBIX 33a4. OOyJaromuicss CMOXKET:
0003Ha4YaTh CUMBOJIOM ¥ 3HAKOM MPEMET U/UIIH SIBIICHUE;
OTIPEETIATH JIOTHUECKUE CBSA3HM MEXAY MpeIMETaMH U/UIH SIBICHUSAMU, 0003HAYATh JaHHbBIC JIOTH-
YEeCKHUE CBSI3U C MOMOIIBIO 3HAKOB B CXEME; - CO3/1aBaTh a0CTPAaKTHBIN WM pealbHbI 00pa3 nmpeamera
W/ SIBJICHMSI;
CTPOUTH MOJIEJIb/CXEMY Ha OCHOBE YCJIOBHI 3a]1a4ui 1/WK crioco0a ee pelieHus;
CO3/1aBaTh BepOaJbHbIE, BEUIECTBEHHbIE U UH(POPMALIMOHHBIE MOJIETH C BbIACIECHUEM CYIIECTBEH-
HBIX XapaKTePUCTUK OOBEKTA JJIsl OMpEeNICHUs CIIoco0a pelieH s 3aa4i B COOTBETCTBUU C CUTY-
aluen; - mpeoOpa3oBbIBATh MOJIENH C LIEJIbIO BBISBICHHUS OOIIMX 3aKOHOB, ONPEAETSAIOMINX TaHHYIO
npen-
METHYIO 00J1acCTh;
MEePEBOANTH CJIIOKHYIO TI0O COCTaBY (MHOTOACTIEKTHYIO) HH(popMaIuio u3 rpadudeckoro win Gop-
MaJIM30BaHHOIO (CUMBOJIBHOTO) IIPEJCTABIECHUS B TEKCTOBOE, U HA00OPOT; - CTPOUTH CXEMY, AJITOPUTM
NeNCTBUS, UCIIPABIISITh WM BOCCTAHABIMBATh HEU3BECTHBIN paHee all-
TOPUTM Ha OCHOBE UMEIOILErocsi 3HaHUs 00 00BEKTE, K KOTOPOMY IPUMEHSETCS allTOPUTM; -
CTPOMTD JI0KA3aTENbCTBO: MPSIMOE, KOCBEHHOE, OT IPOTUBHOTO;
aHATM3UPOBATH/PedIEKCUPOBATH OMBIT Pa3padOTKU M peaTu3alii yueOHOTO TPOEKTa, UCCIIEI0- BAHUS
(TeopeTHUYecKoro, SMIMPUYECKOT0) HAa OCHOBE MPEUIOKEHHOW MpOoOJEeMHON CHTyalMH, II0-
CTaBJICHHOM LI€JM W/WJIK 3aJJaHHBIX KPUTEPHUEB OLIEHKU IIPOAYKTa/pe3ybTaTa.

CwMmeicnoBoe yreHue. O0yJaronmiics CMOXeT:

-HaXxOJUThb B TEKCTE TpeOyeMyro HH(POPMAIIKIO (B COOTBETCTBHH C LIETSIMH CBOEH JIEATEIbHOCTH);

-OPUEHTUPOBATHCS B COJAEP>KAHUM TEKCTA, IOHUMATh LEJIOCTHBIN CMBICI TEKCTa, CTPYKTYPUPOBAThH

TEKCT;

yCTaHaBJIMBATh B3aMMOCBSI3b OMTUCAHHBIX B TEKCTE COOBITHIA, SIBIICHUI, IPOLIECCOB;

PE3IOMHUPOBATH ITaBHYIO UJICI0 TEKCTA;

peoOpa3oBbIBATh TEKCT, «IEPEBOJS» €ro B JIPYryI0 MOJAIBHOCTb, HHTEPIPETUPOBATH TEKCT (XY-
JIO’KECTBEHHBIN U HEXY/10)KECTBEHHBIN — yueOHbBIN, HAYYHO-TIOMYJISPHBIA, HH()OPMAIIMOHHBIH,

TekcT non-fiction);
KPUTHYECKH OLIEHUBATh CO/IepKaHUE U POpMY TEKCTa.

®opMHUpOBaHUE U Pa3BUTHE KOJOTHYECKOTO MBIIUICHUS, YMEHUE NPUMEHATh €ro B IO3HaBa-
TEJNbHOM, KOMMYHUKAaTUBHON, COLMAIIbHOW MpakTHKe U NpodeccuoHaabHOM opueHTaruu. OOyuya-
TOIUICS CMOYKET:
OTIpeIETISATh CBOE OTHOLIEHHE K PUPOJHOMN Cpeie;
aHAJIM3UPOBATH BIUSHUE 3KOJOTUYECKUX (DaKTOPOB Ha Cpely OOMTaHUS KUBBIX OPTaHU3MOB; -
MPOBOJUTD PUYUHHBIN U BEPOSITHOCTHBIN aHAJIN3 YKOJOTUUYECKUX CUTYALIHM;



MIPOTHO3UPOBATh U3MEHEHHUSI CUTYalluu MIPU CMEHE IeHCTBUS OJHOTO (pakTopa Ha JeicTBHE IPY-TOTO
(bakTopa; - pacrpoCTPAHITh IKOJOTUICCKHIE 3HAHUS M YIaCTBOBAThH B MPAKTUYECKUX JIEIaX IO 3alIUTe
OKpY->KaroIEen Cpeibl;

BBIPA)XaTh CBOE OTHOLICHUE K TIPUPOJIC Yepe3 PUCYHKH, COUMHEHUS, MOJICIIH, TPOEKTHBIC PA0OTHI.
PasBuTre MOTHBALIMY K OBJIAICHUIO KYJIBTYPOU aKTUBHOI'O MCIIOJIB30BAHUS CIIOBAPEN U IPYTUX

MOUCKOBBIX cucteM. OOyyaromuics CMOXKET:

OIIpeAEIATh HEOOXO0IMMBIE KITFOUEBBIE IOMCKOBBIE CJI0BA U 3aIIPOCHI;

OCYILECTBIIATh B3aUMOJECHCTBUE C DJIEKTPOHHBIMU IIOMCKOBBIMU CUCTEMAMMU, CIIOBAPSIMH;

(GbopMHPOBATh MHOXKECTBEHHYIO BEIOOPKY M3 IIOMCKOBBIX MCTOYHUKOB JUIsl 00bEKTUBHU3ALIUY pe-

3yJIBTATOB IIOUCKA; - COOTHOCHUTH IIOJIy4E€HHBIEC PE3YIbTAThI IOUCKA CO CBOCH JCATEILHOCTBIO.

KommynukaruBubie YY/|

VYMeHue opraHu3oBbIBaTh YU€OHOE COTPYIHHUYECTBO U COBMECTHYIO NESATEIBHOCTh C YUUTEIEM U
CBEpCTHMKaMHM; pabOTaTh WHAMBUAYAJIBHO M B TIpyIIeE: HaXOIUTh OOIee pelIeHHue M pa3pelaThb
KOH(UIMKTBI Ha OCHOBE COTJIACOBAHMS MO3HMIUH M ydeTa MHTEPECOB; (HOpMYyIHpPOBATh, apTyMEHTH-
poBaTh U OTCTauBaTh CBOE MHEHUE. OOyUYaroIUiCcs CMOXKET:
OIIPEIENIATH BO3MOXKHBIE POJIA B COBMECTHOM JEATEILHOCTH; -
UrpaTh ONpPE/IECICHHYIO POJb B COBMECTHON AEATEIbHOCTH;
IIPUHUMATh O3ULHIO0 COOECETHUKA, TOHUMAs MO3UIUIO IPYTOT0, pa3inyarh B €ro peuu: MHEHUE
(TOuUKy 3peHHust), 10Ka3aTeIbCTBO (ApryMEHThI), (PaKThl; THUIIOTE3bl, AKCHOMBI, TEOPUH; - OTIPENIENIATh
CBOU JICUCTBUS U ACWCTBUS MapTHEPA, KOTOPbIE CIOCOOCTBOBAIIN MJIH MPETIATCTBOBA-JIN
IIPOAYKTUBHOM KOMMYHHUKAIIUY;
CTPOUTH MO3UTHBHBIE OTHOIICHUS B ITPOIIECCe YISOHOH 1 MO3HABATEIBHOM A TEIHHOCTH;
KOPPEKTHO M apryMEHTHPOBAHHO OTCTAaUBATh CBOIO TOUKY 3PEHUS, B JUCKYCCHH YMETh BBIIBUTATh
KOHTpapryMeHTBhI, epedpa3upoBaTh CBOIO MbICIIb (BJIaJI€HUE MEXaHU3MOM YKBUBAJIEHTHBIX 3aMEH); -
KPUTHYECKH OTHOCHTBHCS K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM IIPH3HABATH OITHO0YHOCTh
CBOETr0 MHEHUS (€CJIM OHO TAaKOBO) M KOPPEKTUPOBATH €r0; - peAaraTh aJlbTepHATUBHOE PELICHHUE B
KOH(INKTHOW CUTYaIlUH; - BBLICISITH OOUIYIO TOUKY 3PSHHS B AUCKYCCHU;

JIOTOBApUBATHCS O MpaBUIaX M BOMpPOcaxX I OOCYXJACHHUS B COOTBETCTBHM C MOCTABICHHOU Me-pejy
TPYIIION 3a/layueii; - OpraHu30BBIBaTh yUeOHOE B3aUMOJICHCTBUE B IpyIINe (OMPEAeIsaTh OOIIUe e,
pacnpenensTh
pOJIH, JOTOBAPUBATHCA APYT C IPYTOM H T. 11.);
YCTPaHATh B PaMKax JHaJIora pa3pbIBbl B KOMMYHUKAIIMH, 00YCIOBICHHBIC HETIOHUMAaHH-
€M/HENpPUATHEM CO CTOPOHBI cCOOECeTHMKA 3a/1a4H, POPMBI WIH COIEPIKaHUs JHAIIOTa.
YMeHHe OCO3HAaHHO HCIIOJIb30BaTh PEYEBBIE CPEACTBA B COOTBETCTBUHU C 3a/lady€ii KOMMYHHU-

Kallul J7Is1 BBIPQXEHHUS] CBOMX YYBCTB, MBICIEH M MOTPEOHOCTEW NS TUIAHUPOBAHUSI M PETYIISIIUU
CBOCU NIESITEIBHOCTH; BIAJCHUE YCTHOW M NMUCBMEHHOM PEYbI0, MOHOJIOTMYECKON KOHTEKCTHOW pe-
9ypt0. OOyUaIOUIHIICS CMOXKET: ONPEAeNATh 3a/1ayy KOMMYHUKAIIMA U B COOTBETCTBUU C HEl OTOMpATh
peueBbIe CPEICTBA;

0oTOMpaTh W UCIOJIH30BATh PEUYEBBIE CPECTBA B MPOIECCE KOMMYHHUKAIIMH C IPYTUMU JIFOIbMH
(zuazor B mape, B MaJloi rpynme u T. 1.);

MPEJICTaBIISITh B YCTHOW WJIM MUCbMEHHOUM pOopMe pa3BepHYTHIH MIaH COOCTBEHHON e TENbHOCTH;

coOJTI0/1aTh HOPMBI ITYOJIUYHOM peUH, PerJaMeHT B MOHOJIOTE U TUCKYCCUU B COOTBETCTBUH C
KOMMYHUKaTUBHOM 3a1auen;

BBICKa3bIBaTh M 00OCHOBBIBATH MHEHHE (CYXICHHE) U 3alpallnBaTh MHEHUE MapTHEPaA B paMKax
JIAaJIora;

MPUHUMATH PEIICHHE B XOJI€ TUAJIOra M COTJIACOBBIBATh €T0 C COOECETHUKOM;

CO3/1aBaTh MMChMEHHBIC KKIUIITMPOBAHHBIC» U OPUTUHATILHBIE TEKCTHI C UCIIOJIb30BaHUEM HEOO-
XOJIUMBIX PEUYEBBIX CPEICTB;

HCITOJIH30BaTh BepOAIbHBIC CPEICTBA (CPEICTBA JTOTUUECKON CBS3M) JIJISl BBIJICTICHUSI CMBICIIOBBIX
OJIOKOB CBOETO BBICTYIIJICHUS;

MCIOJIb30BaTh HEBEPOAIbHBIE CPEICTBA WIIH HATJISAHBIC MATEPHAIIBI, TIOJTOTOBJICH-

HbIE/OTOOpaHHBIE 10T PYKOBOJCTBOM YUUTEIIS;



JcJaaTb 0LI€HO‘-IHBII>1 BBIBOZ O JOCTHIKCHUU LICJIM KOMMYHHUKAIIUU HCITOCPCACTBCHHO IMOCJIC 3aBCP-
IMCHHUA KOMMYHUKATUBHOI'O KOHTAKTa U OGOCHOBBIB&TI: €ro.
®opMupoBaHUE U pa3BUTHE KOMIIETEHTHOCTH B 00J1aCTH MCIIOIBb30BaHUS HH(POPMALIMOHHO-
KOMMYHHKAITMOHHBIX TexHonorui (manee — UKT). OOy4aromuiicsi CMOKeET:

- IEJICHAIIPABJICHHO MCKATh U MCIIOJIH30BaTh HH()DOPMAIIMOHHBIC PeCypChl, HEOOXOUMBIC /IS pe-
HIeHus y4eOHBIX U MPAaKTUYEeCKUX 3a/1a4 ¢ nomouibio cpencts MKT; - BoIOUpaTh, CTPOUTH U
UCIIOJIb30BAaTh aICKBATHYIO MH(POPMAILIMOHHYIO MOJEIb JJIs MIepeladu CBO-

UX MBICJIEH CpeCTBAMH €CTECTBEHHBIX U (DOPMAaTIbHBIX SI3bIKOB B COOTBETCTBUU C YCIOBUSIMHU KOM-
MYHUKAIIUH; - BBIACIIATD I/IH(bOpMaI_[I/IOHHLIf/i ACIICKT 3aJia4u, OIICpHUPOBATH JaHHBIMH, UCII0JIb30BATh
MOJIeJIb pe-IIeHU 3a/1a4H;

- HCIOJIB30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUH (BKJIIOYas BEIOOP aeKBATHBIX 3a/la4e€ HHCTPYMEH-
TaJbHBIX MPOTPAMMHO-ANIAPATHBIX CPEJCTB U CEPBUCOB) I pellieHuss HHPOPMAIIMOHHBIX U KOM-
MYHHKAITMOHHBIX yU4eOHBIX 3a/1a4, B TOM YHCJIC: BBIYUCIICHUE, HAMMCAHUE TTUCEM, COUMHEHUH, J10-
KJ1aJ10B, pepepaToB, co31aHue MPE3CHTALUI U JIP.; - UCTIOIB30BATh HH()OPMAIIHIO C YIETOM ITHUECKUX
Y TIPaBOBBIX HOPM;

- co3aaBaTh HH(OPMALIMOHHBIE PECYPCHI PA3HOTO TUTIA U IS Pa3HBIX ayAUTOPUIA, COOIIOAATH UH-
(dhopMalMOHHYIO TUTUEHY U TTpaBHiia HH(GOPMAIMOHHON OE€30MaCHOCTH.

[IpenmMeTHBIMHU pe3yJbTaTaMU U3yUeHUs MpeameTa «MareMaTukay SBIsSIOTCA CIEIYIOIIne
YMCHUSL.
BoinmyckHuK HayyuTes B 5-6 kaccax (715 HCTIONb30BaHMs B TOBCEIHEBHOM JKU3HU U o0ecrieue-Hus
BO3MOKHOCTH YCIICITHOTO MPOIODKEHUST 00pa3oBaHus Ha 0a30BOM ypOBHE)
OTIepUpOBaTh Ha 0a30BOM ypOBHe2 MOHATHSIMH: MHOXKECTBO, SJIEMEHT MHOKECTBA, ITOAMHOKECTBO,
MIPUHAICKHOCTD;
3aJlaBaTh MHOXECTBA MTEPCUNCIICHHEM UX JIEMEHTOB;
HaXOWTh NepecedeHre, 00beIMHEHNE, TOJAMHOKECTBO B TPOCTEHIIINX CUTYAIIHSIX.
MTOBCETHEBHOM JKU3HU U TIPH U3YICHHUH JPYTHUX TPEIMETOB:
pacro3HaBaTh JOTHICCKH HEKOPPEKTHHIC BHICKA3bIBAHUS.
Yucaa
OIIepUPOBATH Ha 0A30BOM YPOBHE MOHATUSIMU: HATYPATHHOE YHCIIO, TIEJIOC YUCIIO, OOBIKHOBEHHAS
IpoOb, necsaTHUHas APOoOb, CMEIIaHHOE YUCIIO, PAIMOHATIBHOE YHCIIO;
MCIOJIb30BaTh CBOMCTBA YKCEN U MpaBHIIa ACUCTBUI C pallMOHATLHBIMU YUCIAMH MIPH BBITIOTHE-HUH
BBIYMCIICHUIA;
MCIOJIb30BaTh MPU3HAKY JIETUMOCTH Ha 2, 5, 3, 9, 10 npu BHINOTHEHUN BBHIUMCICHUN U PEIICHUH
HECJIOXKHBIX 3a/1a4;
BBITIOJTHATEH OKPYTJICHHE PAIMOHAIBHBIX YHCE B COOTBETCTBUY C TIPABHIIAMU;
CpaBHHBAThH pallOHATbHBIC YHCHA.
MTOBCETHEBHOM JKM3HH U TIPH U3YICHHUH JPYTUX TPEIMETOB:
OIICHUBAThH PE3y/IbTATHI BBIYUCICHUH TP PEIICHUH MPAKTUICCKIX 33729,
BBITIOJTHATH CPAaBHEHUE YHCEN B PEATBHBIX CUTYAIIHSX;
COCTaBJISITh YMCIIOBHIE BRIPAKEHUS TIPU PEIICHUH MPAKTUYECKUX 3a7a4 U 33/1a4 U3 IPYTUX yu4eO-HbIX
MIPEIMETOB.
CraTucTHKAa U Teopus BepOATHOCTEH
MIPEJICTABIIATh IAHHBIC B BUIC TA0JIUII, JHATPaAMM;
YUTaTh HHGOPMAIIUIO, IPECTABICHHYIO B BHIE€ TAOIUIIbI, JHATPAMMBIL.
TexcToBbBIE 321aUH
pelIaTh HEeCIOKHbBIE CIOXKETHBIE 3a7a4l Pa3HBIX TUIIOB Ha BCe apU(METHIECCKHUE ISHCTBUS;
CTPOUTH MOJIENb YCIIOBHS 3a7a4H (B BUJIE TAOJIUIIBI, CXEMBI, PUCYHKA), B KOTOPOU JTaHbI 3HAYCHUS
JBYX W3 TPEX B3aMMOCBSI3aHHBIX BEIMYMH, C IIEJIbIO TIOMCKA PEIICHUS 3a/1a4H;



OCYIIECTBIATH CIIOCOO MOKCKA PEIICHUS 3a/1a4i, B KOTOPOM PacCyKJICHHE CTPOUTCS OT YCIOBHUS K
TpeOOBAHUIO WM OT TPEOOBAHMS K YCIOBHIO;
COCTABJIATH IUIaH PEILCHUs 3a/1a4H;
BBIJICJIATH 3TAIbl PEIICHUS 3a/1a49H;
UHTEPIPETHPOBATH BBIYUCIUTEIbHBIE PE3YIIbTATHI B 3a/1a4€, UCCIIEA0BATH MOJIyYEHHOE PEeIICHHE
3a7a4u;
3HATh pa3IMyue CKOPOCTEH 00bEKTa B CTOSAUYEH BOJIE, IPOTUB TEUCHHUS U 110 TCUCHHUIO PEKH;
pelaTh 3a/lauy Ha HaX0XKJI€HHE YaCTH YUCIIa U YKCciIa 110 €ro 4acTH;
pelaTh 3aa4u pa3HbIX TUIIOB (Ha paboTy, Ha MOKYIIKU, HA IBUKEHHE), CBA3BIBAIOIIUX TPU BEJIH-
YHMHBI, BBIJICJIATH 3T BEJIMYMHBI U OTHOILICHUS MEXy HUMH;
HaXOJUTh NMPOLEHT OT YHCIIA, YUCIIO MO MPOLEHTY OT HEro, HAXOIUTh IIPOLIEHTHOE OTHOLLIECHHUE JIBYX
YHCel, HAXOIUTh MPOLEHTHOE CHIYKEHUE WM MPOIIEHTHOE MOBHIIICHHE BETMYNHBI;
pelaTh HeCJI0KHbIE JJOTMYECKHUE 3aa4l METOZIOM PacCyKICHHUMH.
HOBCEHEBHOM KU3HU U IPU U3YYCHUU APYTHX NPEAMETOB:
BBIJIBUTATh TUTIOTE3bI O BO3MOYKHBIX MPEEIIbHBIX 3HAYCHUSX NCKOMBIX BEIMYHH B 3a/1a4€ (Je/1aTh
MIPUKHJIKY)
Harasiqnasi reomeTpust
I'eomeTpuueckue purypoi
OIlepUpOBaTH Ha 6a30BOM YpOBHE MOHATUAMU: Urypa, TOUKA, OTPE30K, NpsMas, JIyd, JIOMaHas,
yroJl, MHOTOYTOJIEHUK, TPEYTOJIbHUK U YETHIPEXYTOJILHUK, MIPSMOYTOJIBHUK U KBAAPaT, OKPY>KHOCTh U
KpYT, IPSIMOYTOJIBHBIN Mapasuienenunen, kyo, map. M3o00paxars nzydaemblie GUTYPBI OT PYKH U C
MTOMOIIIBIO JTMHEHKU M LUPKYIISL.
HOBCEHEBHOM KU3HU U IIPU U3YUEHHUH JAPYTUX NPEIMETOB:
pelaTh NPaKTUYECKHE 3a7aul ¢ IPUMEHEHHUEM MTPOCTEUIINX CBOUCTB (GUTYD.
N3mepenusi 1 BbIYMCIEHHUS
BBINOJIHATH U3MEPEHHE JITINH, PACCTOSHUH, BEJIMYUH YIJIOB, C TIOMOIIbIO HHCTPYMEHTOB JJIS U3-
MEpEHUH JUIMH U YTJIOB;
BBIYUCIIATH TUIOMIA/IN TIPSIMOYTOJIEHUKOB.
MIOBCEHEBHOM KU3HH U MIPH U3YUEHHUH JAPYTUX MPEIMETOB:
BBIUUCIISATH PACCTOSIHAS HA MECTHOCTH B CTAHIAPTHBIX CUTYAIHSIX, IO TN MPSIMOYT OJIbHUKOB;
BBITOJIHATH MPOCTEHIIINE TOCTPOSHUS U U3MEPEHUS HA MECTHOCTH, HEOOXOMMEIE B peaTbHOM
KH3HH.
Hcropus maTeMaTHKH
OIUCBIBATh OT/IEIbHbIE BBIJIAIOIINECS PE3YIbTAaThl, HOJYUEHHBIE B X0J1€ Pa3BUTHS MaTEMAaTUKHU KaK
HaYKH;
3HATh MMPUMEPHI MATEMAaTHYECKIX OTKPBITHI U X aBTOPOB, B CBSI3U C OTEYECTBEHHON M BCEMHP-HOM
HCTOpUEN.
BbINYCKHUK MOJYYUT BO3MOKHOCTh HAYYHTHCS B 5-6 Kiaccax (st obecrieueHusi BO3MOKHO-
CTH YCIIEIIHOTO MPOIOKEHHs 00pa3oBaHus Ha 6a30BOM M YIITYyOJIEHHOM YPOBHSIX)

JJIeMeHThI TEOPUU MHOKECTB M MAaTEeMATH4eCKOM JIOTUKHU
Onepuposameb NOHAMUAMU. MHOIHCECMBO, XAPAKMEPUCTUKU MHONCECMEA, dJIeMEHN MHOMCecmad,
nycmoe, KOHeuHoe U OeCKOHEeUHOe MHONCECMBO, NOOMHONCECBO, NPUHAODNEHCHOCTb,

onpeoesims NPUHAOIEHCHOCTb INIEMEHMA MHONCECMBY, 00bEOUHEHUIO U NEPeCedeHU) MHO-HCECE,
3a0a8amb MHONCECMBO C NOMOWBIO NePEUUCIeHUs. INEMEHMO8, CI0BECHO20 ONUCAHUSL.
HOBCGHH@BHOf/i KHN3HU 1 HpI/I I/I3Y'-IGHI/II/I )Ipyrnx Hpe)IMeTOBI
PpacnosHasams 102U4eCKU HeKOPPEKMHbLE GbICKA3bIGAHUSL,
CMpoOUmd YenouKu YMO3aKI0UeHUll Ha 0CHOBE UCHONb308AHUSL NPABUIL JIOSUKU.
Yucaa



Onepuposams NOHAMUAMU. HAMYPATbHOE YUCLO, MHONCECHBO HAMYPATbHLIX YUCET, Yeloe YUCo,
MHOJHCECMBO YENblX Yucel, 0ObIKHOBEHHAs Opodb, Odecamuunas O0podb, CMEUlaHHOe YUCLO0, PaAyuo-
HAIbHOE YUCTIO, MHONCECMBO PAYUOHANbHBIX YUCE], 2e0MEeMPUIecKds UHMepnpemayus Hamypaib-Hblx,
YenvixX, payuoHAIbHbIX,

NOHUMAM®b U 0OBACHAMb CMBLCT NOSUYUOHHOU 3aNUCU HAMYPATbHO20 YUCIA,

BbINOIHAMb GLIYUCIEHUS, 8 MOM YUCTIE C UCNONb308AHUEM NPUEMOB DAYUOHATLHBIX BbIUUCTIEHULL,
000CHOBbIBAMNY ANCOPUMMbL BLINOTHEHUSA OCUCBULL,

ucnonvzoeams npuznaxu oerumocmu Ha 2,4, 8,5, 3,6, 9, 10, 11, cymmor u npoussedenus uucen npu
BbINOIHEHUU BLIYUCTICHULL U PeueHUU 3a0ad, 060CHO8bIBAMb NPUSHAKU 0eNUMOCTIU,

BbINOIHAMb OKPY2lleHUe PAYUOHANbHBIX YUCe] ¢ 3a0aHHOU MOYHOCMbIO,

VROPAOOUUBAMb YUC/LA, 3ANUCAHHBLE 8 8UOe OObIKHOBEHHBIX U OeCAMUYHBIX OPOOell;

naxooums HOI u HOK uucen u ucnoivzosamo ux npu peuweHuu 3a0d;

onepupo8amv NOHAMUEM MOOYIb YUCILA, 2EOMEeMPUYECKas UHMEPRpemaysi MOOYIsA YUCA.

MIOBCETHEBHOM JKU3HU U MPU U3YYSHUH JIPYTHX MPEIMETOB:

NPUMEHSAMb NPABUILA NPUOTUNCEHHBIX BbIYUCTICHUL NPU PeUleHUU NPAKMUYeCKUX 3a0ay U peulenuu
3a0ay4 Opyaux y4eOHbIX NPeoMemos,

BbINOIHAMb CPAGHEHUE PE3YIbMAMO8 GbIYUCTCHU NPU PEUeHUU NPAKMUYECKUX 3a0al, 8 MOM YUCLe
NPUOTUICEHHBIX BbIYUCTICHULL

COCMABIAMb YUCTLOBbIE GLIPANCEHUS U OYEHUBAMb UX 3HAYUEHUS NPU PeUleHUU NPAKMUYeCKUX 3a-0a
U 3a0ay uz Opyeux y4eOHvix npeomMemos.

YpaBHeHUs] U HEPABEHCTBA

ONnepupoBams NOHAMUAMU: PABEHCMBO, YUCTI080€ PABEHCMBO, YPAGHEHUE, KOPEeHb VPAGHEHUS, pe-

wieHue YpasHeHUs, YUci0680e HepaseHCmao.
CraTuCTHKA M TEOPHS BEPOSITHOCTEH

ONepupoBamb NOHAMUAMU: CIOIOUAMbLE U KPY208ble OUASPAMMbL, MAOIUYbL OAHHBIX, CPEOHEe
apugpmemuueckoe,

U361eKaAMsb, UHGOPMAYUIO, NPEOCMABIEHHYIO 8 MADIUYAX, HA OUACPAMMAX,

cocmaenames mabauysl, CMpOUms OUACPAMMbL HA OCHOBE OAHHUBIX.

TIOBCETHEBHOM JKU3HU U MPU U3YUSHUH JIPYTHX MPEIMETOB:

u381eKaAMb, UHMEPAPEMUPOBAMb U NPE0OPA308bI8AMb UHPDOPMAYUIO, NPEOCMABLEHHYIO 8 MAOIU-YAX

U Ha OUASPAMMAX, OMPAACAIOWLYIO CEOUCMBA U XAPAKMEPUCMUKU PEAIbHbIX NPOYECCO8 U 6/1e-HULL.
TexcToBBIE 321241

pewams npocmole U CJLOACHbLE 3a0a4U PAZHBIX MUNOS, A MAKNHCE 3A0ayl NOSLIUEHHOU MPYOHO-CIU,;

-UCNOIL306AMb PA3HBLE KPAMKUE 3aNUCU KAK MOOEIU MEKCMO8 CIIONCHLIX 3a0ay OJist NOCIPOEHUs.
NOUCKOBOU CXeMbl U PeuleHUst 3a0ay,

3HAMb U NPUMEHAMb 00a CNOCOOA NOUCKA peuleHUsl 3a0ay (om mpebo8arus K YCl08Uio u Om
VC08Usl K mpebo8anuio);

MOOENUPOB8AMb PACCYHCOCHUS NPU NOUCKE PelleHUsl 3a0a ¢ NOMOWbIO 2pag)-cxembl;

8b10€IAMb IMANbL PeULeHUS. 3a0aYU U COOEPHCAHUE KAHCO020 dIMAand;

UHMEPNPemuposams GblYUCIUMENbHbIE Pe3YIbmambl 8 3a0aye, Uccied08ams NOIYUeHHOe peule-Hue
3a0ayu;

AHATUBUPOBATND BCEBOZMONCHBIE CUMYAYUU B3AUMHO20 PACNONONCEHUSL O8YX 00BEKMO8 U U3MeHe-HUe
UX Xapakxmepucmux npu COBMECMHOM OBUNCEHUU (CKOPOCMb, 8peMs, PACCMOsHUEe) Npu peuile-Huu
3a0ay Ha 08udIceHUe 08YX 00BLEKMO8 KAK 8 0OHOM, MAK U 8 NPOMUBONONONCHBIX HANPABIEHUSX,

UCCe008aMb 8CEE03MONCHBLE CUMYAYUU NPU PeuleHUy 3a0ad Ha 08UNCEHUE N0 peKe, paccMampu-
8amb pasHvle CUCmemMbl OMcUéma,

pewams pasHooopasHvle 3a0a4 «HA Yacmuy,

pewams u 060CHOBbIBAMb C80€ peulerue 3a0ay (8blOeNsMb MaAMeMamuieckyo 0CHO8Y) Ha
HAXO0MHCOEHUe Yacmu YUCid U YUucida no e20 Yacmu Ha OCHO8e KOHKPEMHO20 CMbICLA Opoou;



0CO3HABAMb U 0OBACHAMb UOSHMUYHOCTb 3A0aY PA3HLIX MUNOS, CE:A3bI8ANOWUX MPU BeTUYUHDL (HA
pabomy, Ha NOKYNKU, HA OBUdCEHUE),
8b10€1AMb IMU BENUUUHBL U OMHOUEHUSL MENHCOY HUMU, NPUMEHAMb UX NPU PeUeHUU 3a0ay, KOH-
cmpyuposamus coo6cmeenHble 3a0au YKA3AHHbIX MUNo8.
MIOBCEHEBHOM KHU3HH U MIPH U3YUYEHHUH JPYTUX MPEIMETOB:
8bI0€NIAMb NPU PeueHuU 3a0ay XapaKmepucmuKku paccmMampusaemol 8 3adave Cumyayuu, om-
JIUYHbIE OM PeabHbIX (me, 0m KOMOopwiX aOCmpasuposaiucy), KOHCMpYUposams Hosble CUMYayuu ¢
VUEMOM IMUX XapaKmepucmuk, 8 4acmHoCmu, Npu peuenuy 3a0a4y Ha KOHYeHmpayuu, Y4umol-6ams
NIOMHOCMb 8eujecmasa;
pewams u KOHCMpYupo8amy 3a0adu Ha OCHOBE PACCMOMPEHUSL PEATbHBIX CUMYAYUL, 8 KOMOPbLIX He
mpebyemcst MouHblll bIYUCTUMENbHBLU PE3VIbMam,
pewams 3a0auu Ha 08UdNCEHUe NO peKe, pACCMAMPUBAsl pa3Hble CUCEMbl OMcYemd.
Harasipnas reoMeTpus
I'eomerpuuyeckue purypsi
U361E€KAMb, UHMEPRPEMUPOBAMb U NPE0OPA308bI6ANb UHDOPMAYUIO O 2EOMEMPUYECKUX puypax,
NPeoOCmasieHHYI0 Ha Yepmedtcax,
uzobpasicams uzyuaemvle ueypsl Om pyKu u ¢ HOMOUbI0 KOMNbIOMEPHBIX UHCHPYMEHNOB.
HN3mepeHuss u BLIYHCIEHUS
BbINOIHAMb UBMepeHUe ONUH, PACCIMOSHUL, 8ETUYUH Y2l08, C NOMOUWbIO UHCIPYMEHMOE O U3Me-
PEHULL OUH U Y208,
BLIUUCTIAMD NIOWAOU NPIAMOY20TbHUKO, KBAOPAMO8, 00bEMbI NPAMOY20IbHbIX NAPALEIeNnUne-008,
Ky008.
MIOBCETHEBHOM JKU3HU U MPU U3YYSHUH JIPYTHX MPEIMETOB:
BbLIYUCTIAMb PACCMOAHUSL HA MECIHOCMU 8 CMAHOAPMHBIX CUMYAYUAX, NI0WAOU Y4ACMKO8 Npsi-
MOY20/IbHOU (hopMbl, 00BEMBL KOMHAM,
BbINOIHAMb NPOCMeliuiie NOCMPOEHUsL HA MECMHOCU, HeOOXO0OUMbLE 8 PEANbHOU HCUSHU,
OYEHUBAMb PA3MEPLI PEATIbHBIX 0OBEKMO8 OKPYHCAIOUe20 MUPA.
Hcropust MaTeMaTHKH
- Xapaxkmepuz08amsv 6K1A0 8bLOAIOWUXCS MAMEMAMUKO8 8 PA36UmMUe MAMEMaAmuKy U UHbLX HAY4-
HbIX obnacmetl.

BoinyckHuk HayyuTes B 7-9 kiaccax (715 HCTIONIB30BaHMs B TOBCETHEBHOM JKU3HU U 00ecTe-
YEHUSI BO3MOXKHOCTH YCIIEIITHOTO MPOJIOJDKEHUSI 00pa3oBaHus Ha 6a30BOM ypOBHE)
DJieMeHThI TEOPUH MHOKECTB U MATEMATUYECKOM JIOTUKHU
Ol'IepI/IpOBaTB Ha 6a30BOM ypOBHe IOHATUAMU: MHOXKECTBO, 3JIEMCHT MHOKECTBA, IIOAMHOXKECTBO,
MIPUHAIEKHOCTB;
3a/1aBaTh MHOXKECTBA MEPEUYNCICHHUEM UX AJIEMEHTOB;
HAXOJUTh MepeceueHre, 00beAMHEHNE, TIOJMHOKECTBO B IPOCTEHIIINX CUTYaIUsX;
OTepupOBaTH Ha 0A30BOM yPOBHE MOHATHAMU: ONPEIEIICHNE, aKCHOMa, TeOpeMa, I0Ka3aTeIbCTBO;
MIPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI JIJIs1 HOATBEPKIACHUS CBOUX BBICKA3bIBAHUI.
MOBCEHEBHOM KM3HU U MPU U3YYEHUU APYTUX MIPEIMETOB:
HCITOJIh30BaTh Tpaprueckoe MpeICTaBICHIE MHOKECTB JIJIsl OTIMCAHUS peabHBIX MPOIIECCOB U
SIBIIGHUH, TIPU PEUICHUH 3a/1a4 IPYTUX YUeOHBIX MPEAMETOB.
Yucaa
omepupoBaTh Ha 0A30BOM ypOBHE TMOHSATHUSAMH: HATYpPaIbHOE YHUCIO, IEJI0€ YHCI0, OOBIKHOBEHHAS
npo0b, AecsaTUYHAs IpoOb, CMEelIaHHasi JpoOb, pallOHATBHOE YHCIIO, apu(METHIECKHI KBaApaT-HbIN
KOPEHb;
KCIOJIb30BaTh CBOMCTBA YMCEI U MTPAaBUJIA JEHCTBUM MTPU BBIOJIHEHUH BBIUYMCICHUN;



WCIIOIB30BaTh MPU3HAKU JETUMOCTH Ha 2, 5, 3, 9, 10 npu BBINMOIIHEHNH BBIYUCICHUHN U PEIICHUH
HECJIOXKHEBIX 3a/a4;

BBITIOJIHATH OKPYTJICHHE PAllMOHATIBHBIX YHCET B COOTBETCTBUH C TIPABUIIAMH;

OIICHUBATh 3HAYCHHE KBAJPATHOTO KOPHS U3 MOJIOXKHUTEIHHOTO IIEJI0T0 YUCIIA;

pacro3HaBaTh pallMOHAILHBIC U HPPAITMOHAIBHBIC YHCIIA;

CpaBHUBATH YHCJIA.

MOBCETHEBHOM KU3HU U TIPU U3YUYCHHUH JIPYTUX TPEIMETOB:

OIICHUBATD PE3yJbTAThl BEIYUCICHUH MPU PEIICHUN TPAKTUICCKUX 3a71a4;

BBITIOJIHSITH CPABHEHUE YHUCEIT B PEAIbHBIX CUTYaLIHSIX;

COCTABJISITh YUCIIOBBIC BBIPAKCHUS IIPH PEIICHUH MPAKTUYECKUX 3a7a4 U 33]1a4 U3 IPYTUX yueO-HbIX
MPEIMETOB.

ToxaecTBeHHbIE Pe00pa3oBaHUsA

BBITIONHATh HECIIOKHBIC MPEOOpa3oBaHUs IS BBIYMCICHHS 3HAUEHUN YMCIOBBIX BBIPAKEHUH, CO-
JiepKaIIUX CTETICHU C HATYpaJbHBIM [TOKa3aTeeM, CTENEHH C LeJIbIM OTPHUIATENbHBIM IT0Ka3aTe-JIeM;

BBITIOJIHSTH HECIIOKHBIEC TIPEOOPA30BAHNUS LIEIBIX BRIPAXKEHUN: PACKPBIBATH CKOOKH, IPUBOIUTH
MOJ0OHBIE ClIaraeMble;

HCII0JIB30BaTh (DOPMYJIIbI COKPAILIIEHHOTO YMHOKEHUS (KBaJApaT CyMMBbI, KBaIpaT pa3HOCTH, pa3-
HOCTb KBaJIpaTOB) I YIIPOILEHUS BbIUMCICHUM 3HAUYECHUI BBIPAXKEHUI;

BBITIOJTHATH HECIIOKHBIC TIPe0Opa3oBaHus IPOOHO-TMHEHHBIX BRIPAKEHUHN U BHIPAKCHHM C KBAJI-
paTHBIMHU KOPHSIMHU.

MOBCETHEBHOM JKM3HU U TIPU U3YUYEHUHU APYTUX PEIMETOB:
MMOHUMATh CMBICJI 3aITUCH YHCJIa B CTAHJAPTHOM BU/IE;
OTIepUpPOBaTH Ha 0A30BOM YPOBHE MOHSATUEM «CTaHAAPTHAS 3aMUCh YHCIIa.

YpaBHeHUsS M HEPABEHCTBA
- OTIepHPOBATh Ha 0a30BOM YPOBHE MOHATUSMU: PAaBEHCTBO, YMCIOBOE PABEHCTBO, YpaBHEHUE, KO-PEHb
ypaBHEHHs, pelIeHNe YPaBHEHUS, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO, PEIIEHNE HEPABEH-CTBA,

MIPOBEPATH CIIPABETMBOCTH YHCIIOBBIX PABEHCTB U HEPABEHCTB;

pemaTh JMHEHHBIE HEPABEHCTBA U HECIIOKHBIE HEPAaBEHCTBA, CBOSIIUECS K JTMHEHHBIM;

pemaTh CUCTEMbI HECJIOKHBIX JITHEHHBIX YpaBHEHUH, HEPABEHCTB;

MIPOBEPSATH, SIBIISIETCS JIM JAHHOE YMCIIO PEIICHHEM ypaBHEHHUs (HEPABEHCTBA),

pemaTh KBaJapaTHbIe YpaBHEHU 10 (hopMysie KOpHEH KBaIpaTHOTO YPaBHEHHUS;

M300pakaTh pEIIeHUs] HEPABEHCTB M X CUCTEM Ha YHCIIOBOU MPSMOH.

MIOBCEHEBHOM KU3HH U NP N3YUEHHUH JAPYTUX MPEIMETOB:

COCTABIISATh U PELIATh JINHEHHbIC YpaBHEHMS IPU PEIICHUH 3a]1a4, BOSHUKAIOLIUX B IPYTUX y4eo-

HBIX MIPEIMETax.
DYyHKUMHU

HAXO/IUTh 3HAYCHHUE (QYHKIINH 110 3aJaHHOMY 3HAUYCHHIO apryMEHTa;

HaXO/UTh 3HAUEHHE apryMeHTa 0 3aJJaHHOMY 3HAYEeHUIO ()YHKIIMU B HECIOKHBIX CUTYallUsX;

OTIPEIENIATH TIOJI0KEHUE TOYKH TI0 €€ KOOpIUHATaM, KOOPIAMHATHI TOYKH IT0 €€ MOJI0KEHHIO Ha
KOOPJIMHATHOM TIOCKOCTH;

1o TpauKy HaXOJUTh O0JIACTH OTPEICICHUS, MHOKECTBO 3HAUCHHM, HYJIN (QYHKITUH, TIPOMEKYT-KA
3HAKOIOCTOSIHCTBA, MPOMEXYTKH BO3pacTaHHs M yObIBaHUS, HaMOOJbIIee U HAaUMEHbIIee 3HA-UEHUS
dyHKimH;

CTPOUTH TpadUK TUHEHHON QYHKIUH;

MIPOBEPATH, SIBJISETCS JIU TaHHBIN rpaduk rpadukom 3a1aHHON GYHKINHU (JIMHEHHOM, KBapaTHy-
HOM, 0OpaTHOM MPONOPLUUOHATBHOCTH);

OIpeNIeNIATh MPUOIKEHHBIE 3HAYCHNUS KOOPIMHAT TOUYKH MepecedeHus rpauKkoB (HyHKITHIA;



OIepUpOBATh Ha 0230BOM YPOBHE IMOHATHIMU: TIOCIIEI0BATEILHOCTD, apru(MeTHIecKas mporpec-cus,
reoMeTpPHUECKas IPOTPECCHs;

pemaTh 3aa4i Ha IPOTPECCUH, B KOTOPBIX OTBET MOKET OBITh IMOJIYYEH HEMTOCPEICTBEHHBIM ITO/I-
c4éToM 0e3 MpuMEeHEeHHUs (POPMYIL.

MIOBCEHEBHOM KHU3HH U MIPH U3YYCHHUH JAPYTUX MPEIMETOB:

UCIIONIB30BaTh T'padUKHU pEabHBIX IMPOIECCOB M 3aBUCHUMOCTEH ISl ONpEACICHUS MX CBOWCTB
(HamOoNpIINe W HAMMEHBIIME 3HAYCHUS, MPOMEXKYTKH BO3pacTaHUs W YObIBaHHS, OOJIACTH IOJIO-
KUTEIBHBIX U OTPUIATEIbHBIX 3HAYEHUH U T.I1.);

MCIOJIb30BaTh CBOMCTBA TMHEWHOW (QYHKIIMM U ee TpaduK NpU PEUICHNH 33/1a4 U3 IPYTUX y4eO-HbIX
MIPEMETOB.

CTaTHCTHKA U TEOpHs BepOSITHOCTel

UMETH MPEJICTABICHHE O CTATHCTUYECKUX XapaKTEPUCTHKAX, BEPOSITHOCTU CITyYAHOTO COOBITHS,

KOMOMHATOPHBIX 3ajayax;
pemarh mpocTelire KOMOMHATOPHBIE 331a4l METOJIOM IPSIMOTO M OPraHW30BAaHHOTO Iepedopa;

MPEJCTABIATh JaHHBIE B BUJE TAOIUII, JUarpamMm, rpa)uKoB;

YUTaTh HH(OPMAIIHIO, TIPEICTABICHHYIO B BHJIE TAOIUIIBI, JHAarpaMMbl, rpaduka;

OIIPEJIENIATh OCHOBHBIE CTATHCTUYECKNE XapPAKTEPUCTUKU YHCIOBBIX HAOOPOB;

OLIEHUBATh BEPOSTHOCTH COOBITHS B IPOCTEHIINX CIYJasiX;

UMETb IPEACTABICHNE O POJIH 3aKOHA OOJIBIINX YHCEN B MACCOBBIX SIBJICHUSX.

MIOBCEHEBHOM KU3HU U TIPU U3yYCHUU JAPYTHX MPEIMETOB:

OLICHUBATh KOJIMYECTBO BO3MOXKHBIX BAPHAHTOB METOIOM Iepedopa;

UMETb IPEJCTABICHNUE O POJIM IPAKTUYECKU JOCTOBEPHBIX U MAJIOBEPOSATHBIX COOBITUH;
CpaBHUBATbh OCHOBHBIE CTATUCTUYECKUE XapaKTEPUCTHKH, HOJYYECHHBIE B IIPOLIECCE PEIICHUS

IIPUKJIAIHON 3a/1a4M, U3Y4YEHNUs PEAJILHOTO SIBJICHMS,

OLIEHUBATh BEPOATHOCTh PEAJIbHBIX COOBITUI U SIBICHUN B HECIIOKHBIX CUTYallHsX.

TexcroBble 3a1a4u

-pelaTh HECIOKHBIE CIOKETHBIE 3a/1a4M pa3HbIX THUIIOB Ha BCe apu(MeTHuecKue JeUCTBUS;
-CTPOUTH MOJIENb YCIIOBUS 3a/1auH (B BU/I€ TaOJIUIIbl, CXEMBI, PUCYHKA WM YPaBHEHUs ), B KOTOPOH
JlaHbl 3HaYEHMS IBYX U3 TPEX B3aMMOCBSA3aHHBIX BEJIUUMH, C IIEJIbIO [TOMCKA PELICHUS 3a/1a4H;
-OCYUIECTBIISATH CIIOCO0 MOMCKa PEeIICHHs 3a]JauH, B KOTOPOM PACCy>KACHNUE CTPOUTCS OT YCIOBUS K
TpeOOBaHUIO WM OT TPEOOBAHUS K YCIOBHIO;

-COCTaBJISITh TUIaH PEIICHUs 3a1a4H;

-BBIJIEJIATH 3TAIlbl PELICHUS 33/]auy;
-MHTEPIPETUPOBATH BHIUNCIUTEIbHBIE PE3YJIbTATHI B 33]1a4€, UCCIEA0BATH MTOJYyUEHHOE PELICHUE
3aJauuy;

-3HaTh pa3IMyue CKOpocTeil 00beKTa B CTOAUYEH BOJIE, IPOTUB TEUSHUS U TI0 TEUEHUIO PEKH;

-peniaTh 3aJja4y Ha HaX0XK/IeHHE YaCTH YKCIIa U YHCTIa MO €ro YacTu;
-peniaTh 3a/1a4u pa3HbIX TUIOB (Ha paboTy, Ha MOKYTIKH, Ha ABM>KEHNUE), CBSI3bIBAIOIINX TPU BEJIU-
YUHBI, BBIIEIATH 3TU BEJIMYUHBI U OTHOILIEHUS MEXy HUMU;
-HAXOJIUTh IPOLIEHT OT YKCJIA, YUCIIO 110 IPOLEHTY OT HETO, HAXOAUTH ITPOLIEHTHOE CHI)KEHUE WIIN
MIPOLIEHTHOE MOBBILICHHE BETUYHHBI;

-pelIaTh HECI0KHBIE JIOTMUYECKHE 3aJa4l METOJOM PacCyKICHUI.

MOBCEIHEBHOM JKU3HU U IPU U3YUEHUU IPYTUX IPEIMETOB:
-BBIJIBUTATh TUIOTE3bI O BOSMOXHBIX MPEAETbHBIX 3HAUEHUAX UCKOMBIX B 33jlaue BEJINYMH (JeN1aTh
MPUKUJIKY).
I'eomerpuueckue Gpurypbl

-onepupoBaTh Ha 0a30BOM YPOBHE MOHATUAMHU F€OMETPUIECKUX PUTYD;

-U3BJIEKATh HH(POPMAIIHIO O TEOMETPUUECKUX (PUTypax, MPEICTABICHHYIO Ha YepTeKaxX B SBHOM BH/IC;



-IIPUMEHSATD JIJIS pEIICHHS 33]1a4 TeoMeTpHUecKre (haKThl, €CITH YCIOBUS MX TPUMCHCHHUS 33]IaHbI B
SIBHOU (popme;
-penraTh 3aJja491 Ha HaXOXKJACHHE TEOMETPUUYCCKUX BEJTMIHMH 110 00pa3iiaM MM aJlrOPUTMaM.

MOBCETHEBHOM JKU3HU U TIPHU U3YUCHHUH JPYTUX TPEIMETOB:
-HCII0JIH30BaTh CBOMCTBA FTEOMETPUUECKUX (UTYP JUIS PEIICHUS THUITOBBIX 3a/1a4, BOSHUKAIOIINX B
CUTYAIUAX IMOBCEAHCBHOW XHM3HU, 3a/1a4 MPAKTHYCCKOTO COICPIKAHMSL.

OTHonIeHus

-OlepUpOBaTh HAa 0A30BOM YpOBHE IOHSATHSMH: PABEHCTBO (GUTYp, PaBHbIC (HUIyphbl, PaBEHCTBO
TPEYTOJIBHUKOB, MAPAICIBHOCTh MPSIMBIX, MEPHICHIUKYISIPHOCTD MPSMBIX, YIJIBI MEXIY MPSIMBIMH,
MEPIICHIUKYIISAP, HAKIOHHAS, TIPOCKITHSI.

MOBCEIHEBHOM JKU3HU U MPU U3YYSHUH JIPYTHX MPEIMETOB:
MCII0JIb30BaTh OTHOIICHUS JIJIS PEIICHHS MPOCTEHIIMX 3a/1a4, BO3HUKAIONIUX B PEATLHOM KU3HH.
H3MepeHus M BLIYHCIEHUS
BBITIOJTHSATH H3MEPEHHUE JITTUH, PACCTOSHUH, BEIMYUH YIJIOB, C IIOMOIIBI0 HHCTPYMEHTOB JJIS U3-

MEpEHUH JUIMH U YTJIOB;
MPUMEHATH (HOPMYJIIBI IEPUMETPA, TUIOMAIN 1 00bEMA, IIIOMIAIN TOBEPXHOCTH OTACITBHBIX MHO-

TOTrpaHHUKOB IIPU BBIYUCIICHUAX, KOTIAd BCC NAHHBIC UMCIOTCA B YCIIOBUU;

IpUMEHSITH TeopeMy [Iudaropa, 6a3oBble TPUTOHOMETPUUECKUE COOTHOLLIEHUS /1711 BBIYMCIICHUS
JUTUH, PACCTOSTHUM, MJIOIAJAEH B MPOCTEUIINX CIIyYasix.
IIOBCEIHEBHOM JKU3HHU U IIPU U3YyYEHUH IPYTUX NPEIMETOB:
BBIUUCIISATh PACCTOSHUS HA MECTHOCTH B CTaHJIAPTHBIX CUTYalUsX, [IJIOMAN B IPOCTEUILINX CITy-
qasx, IPUMEHATh (OPMYJIbI B IPOCTEUIINX CUTYaLUsAX B IOBCEJHEBHOM KU3HU.
I'eomeTprueckue nocTpoeHus
1300pakaTh TUIIOBbIE IUIOCKUE (DUTYPBI U (GUTYPBI B IPOCTPAHCTBE OT PYKU U C IOMOIIbIO HH-
CTPYMEHTOB.
MOBCE/IHEBHOM JKU3HU U NPU U3YYEHUH JIPYTUX MIPEIMETOB!
BBINOJIHATH MPOCTEHIIINE TOCTPOCHHS HA MECTHOCTH, HEOOXOIUMbIE B PEaIbHOM JKU3HHU.
I'eomeTpnueckmne npeodpazoBaHus
CTPOUTH PUTYPY, CHMMETPUYHYIO TAaHHOH (PUType OTHOCUTENIBHO OCH M TOUKH.
MIOBCEIHEBHOM JKU3HU U IIPU U3YYEHUH JPYTUX IPEIMETOB:
pacro3HaBaTh JBI)KEHHE OOBEKTOB B OKPYKAIOIIEM MHPE;
pacrno3HaBaTb CHMMETPUYHBIE (PUTYPHI B OKPYKAIOIIEM MUPE.
BekTopbI M KOOPAMHATHI HA IVIOCKOCTH
-OIepupoBaTh Ha 6A30BOM YPOBHE MOHATHSIMH BEKTOP, CyMMa BEKTOPOB, IPOM3BEIEHNE BEKTOpA Ha
YHUCIJI0, KOOPAWHATHI Ha INIOCKOCTH;
-0 peIeNsITh MPUOTMKEHHO KOOPIMHATHI TOUKU MO €€ N300pa’KeHUI0 Ha KOOPAUHATHOMN TJIOCKO-CTH.
MOBCEIHEBHOM JKU3HU U IPU U3YUEHUU JPYTUX MPEIMETOB:
-MCIOJIb30BaTh BEKTOPBI JJIs PEIICHMS IPOCTEMIINX 3a/1a4 Ha ONPEIEIIEHNE CKOPOCTH OTHOCH-
TEIBHOTIO JBUKECHHUS.
Hcropuss MmaTeMaTHKH
-OIUCBIBATh OT/IEIbHBIC BBIJAIOLINECS PE3YJIBTATHL, IIOJYyYEHHBIE B XO/I€ Pa3BUTHS MATEMAaTUKH KaK
HaYKH;
-3HaTh IPUMEPHI MATEMAaTUYECKUX OTKPBITUI U UX aBTOPOB, B CBSI3U C OTEUECTBEHHONW U BCEMUP-HOU
UCTOpUEH;
-[IOHUMAaTh POJIb MaTEMATHKU B pa3BUTHH Poccuu.
MeTtoanl MaTeMaTUKH
- BBIOMPATh NOAXOMAIMNA U3YyYEHHBIH METOA AJIS pEIIEHUH N3YYEHHBIX TUIIOB MATEMaTHYECKHX 3a-
Aag;



MPUBOJUTH MPUMEPHI MATEMAaTHUYECKUX 3aKOHOMEPHOCTEN B OKPY>KaIOLIEH IeHCTBUTEIILHOCTH U
MIPOU3BEICHUAX UCKYCCTBA.

BhInyCKHHUK MOJYYHT BO3MOKHOCTh HAYUYHTHCA B 7-9 Kj1accax 11t o0ecreueHrst BO3MOKHO-CTH
YCHENIHOTO MPOAOIKEHUS 00pa3oBaHus Ha 0a30BOM M YIIIYOJIEHHOM YPOBHSIX
JJieMeHThI TEOPUH MHOKECTB M1 MATEMATHY€eCKOM JIOTHUKHU
onepupoeamb5 NOHAMUAMU. OnpedeleHue, meopemd, AaKCUOMd, MHONCECMBO, XAPAKMePUCUKU
MHOJICECMBA, INEeMEHM MHONCECMBA, NYcmoe, KOHeUHoe U OeCKOHeYHoe MHOIICeCm80, NOOMHOCe-
CMB0, NPUHAODIEHCHOCTb, BKIIOYEHUE, PABEHCIBO MHONCECME;
U306padNCamov MHONICECMB8A U OMHOWEHUE MHONCECTE C NOMOWbIO KpY2os Diliepa;

- onpeoenams NPUHAOIEHCHOCb INEMEHMA MHONCECMBY, 00beOUHEHUIO U NepecedeHU0 MHO-)CeCme;

3a0a6amv MHOINCECMEO C NOMOWBIO NEPEYUCTEHUsL DNEMEHMO8, CI08ECHO20 ONUCAHUL,

onepuposamv NOHAMUAMIU. BbICKA3bIBAHUE, UCIUHHOCIb U IOHCHOCMb 8bICKA3bIBAHUS, OMPUYA-HUE
BbICKA3LIBAHULL, ONEPAYUU HAO BLICKAZLIBAHUAMU: U, UTU, He, YCIOBHbLE 8bICKA3bIGANHUSL (UMNIU-KAYUL),

CMpOUMb BbICKA3bIBAHUS, OMPUYAHUSL BLICKAZLIBAHUIL.

MIOBCEHECBHOM KHU3HH U MIPH U3YUEHHUH JPYTUX MPEIMETOB:

CMpOoUms YenoyKu yMOo3aKIouyeHUull Ha OCHO8e UCNONIL30BANHUS NPABUT JIOCUKU,

UCNONL3068AMb MHOJNCECMEA, ONEPAYUU C MHOICECMBAMU, UX 2paghutecKoe npedcmasieHue 0is
ONUCAHUS PEATbHBIX NPOYECCO8 U S8IeHU.

Yucna

onepuposamv NOHAMUAMU. MHONHCECBO HAMYPANbHLIX YUCET, MHOMCECMBO YeNblX 4ucel, MHO-
HCECMBO PAYUOHATLHBIX HUCEN, UPPAYUOHATILHOE HUCIO, KB8AOPAMHBIU KOPEHb, MHOMCECMBo Oeli-
CMBUMENIbHBIX  HUCEN, 2e0OMeMPUYecKds UHMepnpemayus HAmypaibHbulX, UYeavlX, pPayuoOHAIbHbIX,
OeticmeumenbHbIX Yuces,

NOHUMAM® U 0OBACHAMb CMBICT NOSUYUOHHOU 3ANUCU HAMYPATbHO20 YUCIA,

BbINOIHAMb GIYUCTEHUS, 8 MOM YUCTE C UCNONb308AHUEM NPUEMOE DAYUOHATLHBIX BbIYUCTICHULL

BbINOIHAMb OKPY2leHUe PAYUOHATbHBIX YUCET C 3A0AHHOU MOYHOCMbIO,

CPABHUBAMb PAYUOHATbHBLE U UPPAYUOHATIbHBIE YUCA,

npeocmasiamos payuoHaIbHOe YUCLO 8 8Ude 0ecAMU4HOU Opoou

YNOpAOOUUBAMb YUCA, 3ANUCAHHBLE 8 BUOE 0OLIKHOBEHHOU U 0eCAMUYHOU OpOoOU;

naxooums HOI u HOK uucen u ucnonvzogamo ux npu peuwieHuu 3a0ad.

TIOBCETHEBHOM JKU3HU U MPU U3YUSHUH JIPYTHX MPEIMETOB:

NPUMEHSIMb NPABUILA NPUOTUNCEHHBIX BbIYUCTCHUL NPU PeUleHUU NPAKMUYeCKUX 3a0ay U peuleHuu
3a0ay4 Opyaux y4eOHbIX npeomemos,

8bINOIHAMb CPABHEHUE Pe3YIbMAMO8 bIYUCIEHUU NPU PeUleHUU NPAKMUYecKUx 3a0ay, 8 mom ducie
NPUOTUNCEHHBIX BbIUUCTIEHULL

COCMAsuAms U OYEeHUBAMb YUCIO8blE BbIPANCEHUS NPU peuleHUl NPAKMU4eCcKUx 3a0ay U 3a0a4 u3
Opyaux yueOHbIX npeoMemos,

3anucbi8amy U OKpY2iAmb YUCL06ble 3SHAUEHUS PEalbHbIX BEIUYUH C UCNONb308AHUEM PASHBIX CU-
cmem usmMepeHusl.

ToxknecTBeHHBbIE IPEOOPA3OBAHUS

onepupoeamv NOHAMUAMU CIMENEeHU C HAMYPAIbHbIM NOKA3amenem, CmeneHu ¢ yeavblmM Ompuya-
MeNbHbIM NOKA3AMeNeM,

BbINOIHAMb NPEOOPAZ08AHUS YEIbIX BbIPANCEHULL: OliCEUsL C OOHOUTICHAMU (CNIOMCEHUe, GbIYU-
manue, YMHONCEeHUe), Oeticmeus C MHO20UIeHAMU (ClodceHUe, 8bIYUMAaHUe, YMHONCEHUE),

BbINOIHAMb PA3LONCEHUE MHOLOUNEHO8 HA MHOJCUMENU OOHUM U3 CNOCOO08: GblHeCEeHUe 3d CKOO-KY,
2PYNNUPOBKA, UCNONb308AHUE DOPMYTI COKPAUWEHHO20 YMHONCEHUS,

8b10€1AMb KBAOPAM CYMMbL U PA3ZHOCMU OOHOUICHOB,



PAcKAa0bl8amy HaA MHOMCUMENU KEAOPAMHBIL MPEXYUIIEH,

BbINOIHAMb NPEOOPA30BAHUSL BLIPANCEHUL, COOEPIHCAWUX CMENeHU C YeTblMU OMPUyamenbHbIMu
NOKA3amensimu, nepexooums Om 3anucu 8 6uoe CmeneHu ¢ YeibiM OmpuyamenbHolM noKasamenem K
3anucu 6 suode 0poou,

BLINOJIHAMb NPeodPA308aHUsi OPOOHO-PAYUOHAILHBIX BLIPAJICEHUN. COKpaujeHue opobetl, npuse-
OeHue aneedpauyeckux Opoodell Kk 00uemy 3HameHamento, ClodCeHue, YMHONCeHUe, OeleHue aneed-

pauveckux opooetl, 6036edeHue aneedpauyeckoll Opoou 6 HAaMypPaIbHYIO U Yeryro OmpuyamenbHyo
cmenems,

BbINOIHAMb NPE0OPA308AHUS BbIPANHCEHUT, COOEPAHCAUUX KBAOPAMHBLE KOPHU,

8b10e1AMb KBAOPANM CYMMbL UTU PAZHOCMU O8YUNEeHA 8 BbIPANCEHUAX, COOEPAHCAUUX KBAOPAMHbLE
KOPHU,

8LINOJIHAMb NPEOOPA30BAHUSL BLIPANCEHUL, COOEPAHCAUUX MOOYTb.

MIOBCEHEBHOM KHU3HH U MIPH U3YYEHHUH JPYTUX MPEIMETOB:

BbINONHAMb NPE0OPA308AHUS U OCUCMEUSL C YUCTAMU, 3ANUCAHHBIMU 8 CIAHOAPMHOM 8UO0e;

BbINOIHAMb NPEOOPA308aAHUSA A2EOPAUYECKUX BbIPANCEHUT NPU PeueHUY 3a0ay OPY2Ux yueOHbIX
npeomemos.

YpaBHeHus] M HEPAaBeHCTBA

onepupo8amv NOHAMUAMU: YPABHEHUe, HEPABEHCMBO, KOPEHb YPABHEHUsl, pelleHUue HepaseHCmada,
PABHOCUNbHBLE YPABHEHUS, 001ACTb OnpedeneHUs YPaeHeHusl (Hepagencmed, CUcmemvl YyPaeHeHUll
UNU HEPABEHCMB),

pewams TuHeliHble YPAGHEeHUsL U YPABHEHUs, CBOOUMbIE K TUHEUHBIM C HOMOWbIO MOHCOECEEH-
HbIX NPeoopa308aHull;

pewams Keaopammvle YPaeHeHUs U YPAGHEeHUsl, C60OUMbIE K KBAOPAMHBIM C NOMOWbIO MOXHCOe-

CMBEHHbIX NPeodPA308aAHULL,
pewams OpoOHO-TUHElHble YDAGHEHUS,

f(x)=g(x)
- pewams npocmetiuiue UppayUoHaIbHule YPAGHEeHUs 8UOA , :
Xn=a
pewamnv ypasHeHUus: 6U0a ;
peuiams ypaeHerUs CI’lOCO@OM PA3N0AHCEHUS HA MHOAHCUMENU U 3AMEHDBL nepemeHHod;

UCNOIb306AMb MEMOO UHMEPBAN08 OJiA peuleHUs Yeavlx U OPOOHO-PAYUOHATLHBIX HEPABEHCME,

pewams JuHeliHble YPAGHeHUs U HepaBeHCmea ¢ Napamempamu,

peuams HeClodCHble K8aopammbvle YPAaeHe sl ¢ NApAMempoM,

Peuanms HeCI0CHbLE CUCTNEMbL TUHETIHBIX YPAGHEHUIL C NAPAMEMPamiL,

Peuams HeCloHCHble YPAGHEHUSL 6 YEbIX YUCTAX.

MOBCEHEBHOM KM3HH U MTPH U3YUCHHUH APYTUX MPEIMETOB:

COCMABIAMb U peuams JUHelHble U K8AOPAMHble YPAGHEHUsl, YPAGHEHUs, K HUM C800SIUecs, Cl-
cmembl TUHEHbIX YPAGHEHUN, HEPABEHCME NPU PeUuleHUU 3a0ay Opy2ux y4eOHblX npeomemos;

BbINONHAMb OYEHKY NPABOON000OUS Pe3Vibmamos, NOLYYAeMblX Npu peuleHuu TUHEUHbIX U K8ao-
PAMHbIX YPAGHEHUll U CUCMeM JUHEUHbIX VPAGHEeHUll U HepaseHCme Npu peuleHuu 3a0ay Opyeux
VueOHbIX NPeoMemos;

8bIOUPaMb COOMBEMCMBYIouUe YPAGHEeHUs, HEPABEHCNBA UU UX CUCEMbL OJis COCIABIeHUs
Mamemamuyeckou Mooeau 3a0aHHOU PeatbHOU CUMYayuu Uiy RPUKIAOHOU 3a0ayu;

YyMemb UHMepNPemuposams NOJIYYeHHblI NPU PeUeHUU YPAGHEeHUs, HePABeHCIMEA WU CUCTNEMbl
pesyivmam 6 Konmexkcme 3a0AHHOU PearbHOU CUMYayuu Uiy NPUKIAOHOU 3a0ayu.

DOyHKUMHU

onepupoeamv NOHAMUAMU: DYHKYUOHATbHASL 3A8UCUMOCTb, DYHKYUS, cpaur yHKyuu, cnocoodvl

3a0anus QYHKYUU, apeymenm u 3HadeHue QyHKyuu, 001acms OnpeoeieHus U MHOMCECME0 3HaYe-HUll



@dyHKyuu, Hyau QYHKYUU, NPOMENCYMKU 3HAKONOCMOSAHCMEA, MOHOMOHHOCMb (QYHKYUU, 4EM-
HOCMb/HeYéMHOCMb QYHKYUU,
cmpoumn 2pagpuxu TUHEUHOU, K8AOPAMUYHOU QYHKYUL, 00pAmMHOU NPONOPYUOHATILHOCMU, (VHK-

k
y=a+ O—= X , X |
yuu 6uoa. X+b y Y= y Y= Y= X

5
Ha npumepe K8aopamuyHou QyHKyuu, ucnwz(;s'oeamb npeobpazoeanus epapura pynxyuu Yy=F(X)

y=af(kx+b)+c
07151 nOCmpoenust 2papuros yHxkyul ;

- COCMAIsMb YPAGHEeHUsl NPSAMOLL NO 3A0AHHBIM YCIOBUIM: NPOX0OAWell Yepe3 08e MOUKU C 3a0aH-
HBIMU KOOPOUHAMAMU, NPOX00auell yepe3 OaHHYI0 MOYKY U NAPALLebHOU OAHHOU NPAMOUL;
ucciedo8ams YYHKYUIO no eé 2paghuxy;
HAX00UMb MHOMCECMB0 3HAYEHUU, HYU, NPOMENCYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCMU
K8AOpAmu4Hou QyHKyuu,

onepupoB8ams NOHAMUAMU: NOCIEO08AMETbHOCHb, APUPMEMULECKASI NPO2PeCCUsl, 2eoMempuye-
CKasl npoepeccusi;

pewams 3a0ayu Ha apupMemuyeckyio u 2eo0MempuiecKyro npoepeccuro.

MIOBCETHEBHOM JKU3HU U MPU U3YYSHUH JIPYTHX MPEIMETOB:

ULTIOCMPUPOBAT ¢ NOMOWBIO PAPUKA PEATbHYIO 3A8UCUMOCTb WU NPOYECC NO UX XapaKkmepu-
cmukam;

UCNONIBL3068AMb CEOUCMBA U 2PAPUK KBAOPAMUUHOU QYHKYUU NPU peuleHuU 3a0a4 u3 Opyeux yyeo-
HbIX NPeOMemos.

TexcToBBIE 321241

pewams npocmwle U CIONCHbLE 3a0aUl PA3HBIX MUNO08, A MAKICe 3A0ayu NOGLIUEHHOU MPYOHO-CMUL,

UCNONL306AMb PA3HbIE KPAMKUE 3ANUCU KAK MOOeU MEKCMO8 CLONCHbIX 3a0ay 0Jisk HOCMPOEHUs.
NOUCKOBOUL CXeMbl U peuleHUs 3a0ay,

panuuams MoOeb MeKCma U MoOelb peuleHus 3a0adu, KOHCMpYuposams K 00OHOU MOOelu peule-
HUS1 HECJLOJICHOUL 3a0a4u pazHvie MOOeIU MeKCma 3a0adu;

3HaMb U NPUMEHAMb 00a CROCOOA NOUCKA peuleHusl 3a0ay (om mpebo8anus K yClo8uio u om
Venosus K mpebosanuio);

MOOENUPO8aAmMb PACCyHcOeHUst NPU NOUCKE PeULeHUsl 3a0ay ¢ NOMOWbIO 2pagh-cxembl,

8b10€IAAMb IMANBL PEUeHUs 3A0a4U U COOePAHCAHUE KAHCO020 dIMANA,

yMemb 8blOUpams ONMUMANTbHBLIL MENMOO peuleHust 3a0a4u U 0CO3HABAMb 8blOOP Memood, pac-
CMampusams pasiuinbie Memoovl, HAXO0UMb PA3HbLE PEUEeHUs 3a0al, eClU B03MONCHO,

AHATU3UPOBANL 3AMPYOHEHUs NPU PeUleHUlU 3a0ay,

BbINOHAMb PA3TUYHbIE NPE0OPA308AHUS NPEONONCEHHOU 3A0aYU, KOHCMPYUPOBAMb HOBbLE 3A0aAYU U3
OaHHOLlL, 8 MOM YUCe 0OpamHule;

UHmMEpPNpemupo8ams GblYUCIUMENbHbIE PE3YIbmamsl 8 3a0aye, UCC1e008amy NOIYy4eHHoe peule-Hue
3a0ayu;

AHATUBUPOBATND BCEBOIMONCHBLIE CUMYAYUU B3AUMHO20 PACNONONCEHUSL O8YX 00BEKMO8 U U3MeHe-HUe
UX Xapakxmepucmux npu COBMECHMHOM OBUNCEHUU (CKOPOCMb, 8peMs, pAaccmosHue) npu peuie-Huu
3a0au Ha 0sudcenue 08yX 00BEKMO8 KaK 8 0OHOM, MAK U 8 NPOMUBONONIONHCHBIX HANPAGNEHUSX,

UCCe008aMb 8CEB03MONACHBLE CUMYAYUU NPU PeueHUy 3a0ad Ha 08UNCEHUE NO peKe, paAccMampu-
8amb pasHvle CUCmembl OMcUéma,

pewams pasHooopasHvle 3a0a4 «HA YaACHmu,

pewams u 060CHO8bIBAMb C80€ peuleHue 3a0ay (8bl0eNAMb MaAmMemMamuieckyio 0CHO8Y) Ha
HaxoxcoeHue 4acmu Yucid u Yucia no e20 Yacmu Ha OCHO8e KOHKPEMHO20 CMbICLa OpoOU;



0CO3HABAMb U 0OBACHAMb UOESHMUYHOCMb 3A0aY PASHLIX MUNOS, CEA3bI8ANOWUX MPU BeTUYUHBL (HA
pabomy, Ha NOKYNKU, HA OBUJICEHUE). B8blOeNdmMb 3MU BEIUYUHbL U OMHOUEHUS MeHCOY HUMU,
NPUMEHAMb UX NPU PeueHUU 3a0ay, KOHCMPYUPo8ams cOOCMEeHHble 3a0ay YKA3aHHbIX MUNOS;
811a0emb OCHOBHBIMU MEMOOAMU PEULEHUsL 3A0aY HA CMECU, CHIABbL, KOHYEHMPayuu,

pewams 3a0ayu Ha NPOYEeHMbl, 8 MOM HUCTIe, CIONHCHbBIE NPOYEHMbI ¢ 000CHOBAHUEM, UCNOIL3YSL
pasHvie cnocoowl;

pewams joeudecKue 3a0aiu pasHblMU CnOCoOOaMU, 8 MOM Yucie, ¢ 08yMsl OJIOKAMU U C mpems
OI0KaAMU OAHHBIX C NOMOWBIO MAOAUY,

pewams 3a0auu no KOMOUHAMOPUKe U Meopul 8epPOSMHOCIEl HAd OCHOBE UCNONb308AHUSL U3)YEH-
HbIX Memo008 U 000CHOBbIBAMb peuleHue;

peuams HeClodCHble 3a0aiu N0 MAMeMamuiecKoli Cmamucmuke;

061a0emb OCHOBHBIMU MeMOOAMU DeuleHUsl CIOHCEMHbIX 3a0ay. apugpmemuyeckul, areebpaute-
CKUll, nepebop 8apuanmos, 2eoOMempudecKkull, 2paguueckuil, NPUMEHIMb UX 8 HOBbIX NO CPAGHEHUIO C
UZYUEHHBIMU CUMY AYUSIX.

MIOBCEIHEBHOM KU3HU U MPH U3YYCHUH IPYTUX MPEIAMETOB:

8bI0ENIAMb NPU PEUEeHUU 3a0ay XapaKmepucmuKku paccmMampusaemol 6 3adave Cumyayuu, om-
JIUYHbIE OM PeabHbIX (me, om KOMOopwiX aOCmpasuposaiucy), KOHCMpYyUposams Hoeble CUMyayuu ¢
VUEMOM IMUX XapaKmMepucmuk, 8 4acmHoCmu, npu peuenuy 3a0ay Ha KOHYeHmpayuu, Y4umol-6ams
NIOMHOCb 8eujecmsa;

pewams u KOHCMpYupoeamy 3a0ad Ha OCHO8e PACCMOMPEHUSL PEATbHbIX CUMYAYUL, 8 KOMOPbLIX He
mpebyemcst mouHblll bIYUCTUMENbHBLU PE3VIbMam,

pewams 3a0auu Ha 08UdNCEHUe N0 peKe, PACCMAMPUBAsL PA3Hble CUCEMbL OMCcYemd.

CraTucTHKA U TeopHs BEPOATHOCTEMH

onepuposamv NOHAMUAMU. CMOAOUambvle U Kpyeosvle OUazpammbvl, mabauysbl OAHHbIX, CpeoHee
apugmemuueckoe, Meouanda, Haubonvbuiee U HAUMeHblee 3HAYeHUs BblOOPKU, pazmax 6blOopKu,
oucnepcusi u CmaHOapmHoe OMKIOHeHUe, CLYYAUHASE USMEHYUBOCb,

ussneKamov UHGopmMayuro, NPeoCmMasieHHy0 8 mabauyax, Ha OUAspamMmax, epagurax,

cocmaenames madoauybl, CMpoOUmsb OUACPAMMbL U SPAPUKU HA OCHOBE OAHHBIX,

ONepupoBamb NOHAMUAMU. PAKMOPUAT YUCLA, NePECAHOBKU U couemanus, mpeyeonvhuk llac-
KaJisl;, NPUMEHAMb NPABUTIO NPOU3BE0EeHUs. NPU PeueHUU KOMOUHAMOPHBIX 340a4;

onepuposamv NOHAMUAMU: CIAVYAUHBIL ONbIM, CAYYAUHBIL 6bI00p, UCHBIMAHUE, dJeMeHMAapHoe
cayuaiiHoe cobvimue (Ucxo0), Kiaccuueckoe OnpeoeieHue 6eposmMHOCIU CAVYAUHO20 COObIMUS,
onepayuu Hao cIy4auHbIMU COOLIMUAMU,

npeocmasnams UHGoOpMayuro ¢ NOMOwbIo Kpy2os Jiinepa,

pewams 3a0ayu Ha 8bIYUCIEHUe 8ePOSMHOCMU C NOOCHEMOM KOTUYeCmead 6apUAanmos ¢ NOMOUbIO
KOMOUHAMOPUKU.

MIOBCETHEBHOM KU3HU U MPH U3YYECHUH JAPYTUX MPEIMETOB:

uzenexamv, UHMeEPNPemuposams U npeoopazosvleams UHGOPMAayuio, NPeoCmasienHylo 6 maonu-
yax, Ha ouazpammax, 2pagukax, ompadtcarwylo C6OUCMEa U XapakmepucmuKk peaibHulX npoyec-cos
U A61eHUll;

onpeoensims cmamucmuyecKue Xapakmepucmuk 6100pok no mabauyam, ouazpammam, epagu-
KAM, 8bINOJHAMb CPABHEHUE 8 3A8UCUMOCIIU OM Yelu PeuleHlUsl 3a0adu;

OYEeHUBAMb 8ePOAMHOCIb PEeAIbHbIX COOLIMULL U S6IeHUI.

I'eomerpnyeckue purypbi

onepuposamv NOHAMUAMU 2EOMEMPULECKUX Pueyp;

u36j1eKamy, UHMepnpemupo8ams U npeoopas0eviéams UHGOPMaAyuIo 0 2e0Mempuieckux Queypax,
npeoCcmagieHHyI0 Ha YepmerHCcax;



NPUMEHANb ceomMempudecKue qbaKWIbl onst peuLeHus 3610611[, 6 Mom vucije, npe()nwzaea;ou;ux He-
CKOJIbKO Uazcoe6 peuteHusl,

Gopmynuposams 8 npOCMeNUUX CAYUAAX CBOUCMBA U NPUSHAKU Queyp;

00KA3b18AMb 2e0MeMPUIeCcKUe YMBEPHCOCHUsL,

grnadems CMaHOapmHuoU Kiaccugurayuel nI1oCKux ueyp (mpeyeoibHuK08 U Yyemvipexy2oibHu-K0a).

MIOBCEHEBHOM KHU3HH U IIPH U3YUCHHUH JAPYTUX MPEIMETOB:

UCNONb308AMb CBOUCNBA 2e0MEMPULECKUX ueyp 05 peulenus 3a0ay npaKmuiecko2o xapakme-pa

U 30044 U3 CMENCHLIX OUCYUNTUH.
OTtHomenust

onepuposams NOHAMUAMU: PABEHCMBO (Queyp, pasHvle (ueypbl, paseHCcmeo MmpeyeoibHUKOs, na-
PANIENbHOCMb NPAMbBLX, NEPHREHOUKYTAPHOCIb NPSAMbIX, Velbl MexcOy NPIMbIMU, NePNeHOUKYID,
HAKJIOHHAS, NPOeKyust, noooobue gueyp, no0obHbsie hucypol, NOOOOHBIE MPEY2ONbHUKU,

npumensimo meopemy Daneca u meopemy 0 HPONOPYUOHALLHBIX OMPEIKAX NPU PeuleHUU 3a0al,

Xapakmepuzo8amsv 63AUMHOE PACHOLONCEHUE NPSIMOLU U OKPYICHOCMU, 08YX OKPYIHCHOCELL.

MOBCEHEBHOM KHM3HH U NP U3YUCHHUH JAPYTUX MPEIMETOB:
UCNOIL306aMb OMHOULEHUS 015 peUuleHUs 3a0a, B03HUKAIOWUX 8 PealbHOU HCUSHIL.
N3mepennsi u BbIYMCIEHHUS
- onepupogams npeocmagieHusMu 0 OluHe, Naowaou, obvéme Kax eeauyunamu. llpumename meo-
pemy Iugpacopa, hopmynvl niowaou, 06véma npu peweHuu MHO20WA208bIX 3a0ay, 8 KOMOPbIX He 6Ce
OaHHble npedCmasieHvl 16HO, A MPeOyIOm GbIUUCIEHUL, ONepuposams boiee WUPOKUM KOIuue-Cmeom
dopmyn Onunsl, niowaou, 06véMa, 8bIYUCIAMb XAPAKMEPUCTIUKY KOMOUHayutl ¢pueyp (OKpyscHocmeti
U MHO20Y2ONIbHUKOB) GbIMUCTSAMb PACCIMOSHUS MedCOy (ueypamu, NPUMEHAMb Mpu-20HOMempuieckKue
Gopmynvl Onst 8bluUCeHUll 8 0Oojee CIONCHLIX CIYHAsX, NPOBOOUMb BbIYUCICHUSl HA OCHOBE
PABHOBENUKOCMU U PABHOCOCMABIEHHOCIU,
nPOBOOUMb NPOCbLE BLIYUCTIEHUSL HA 00BEMHBIX MENAX,
dopmynuposamse 3a0a4u Ha 8bIYUCIEHUE OUH, NAOWAel U 00BEMOS U peulams Ux.
MOBCETHEBHOM KHU3HH U NPH U3YUYECHUH JPYTUX MPEIMETOB:

npPOBOOUMb BLIYUCIEHUS HA MECIMHOCMU,

NPUMEHAMb HOPMYTIbL NPU BLIYUCTEHUSAX 8 CMENHCHBIX YUeOHbIX NpeoMemax, 8 OKpyicaroujeli oeti-
CMEUMenIbHOCMU.

I'eoMeTpuUyecKHe MOCTPOEHUS

uzobpasicams ceomempuyeckue Queypvl o MeKCmo8omMy U CUMBOIbHOMY ONUCAHUIO,

CB0D0OHO ONepupPoBams YePMENCHLIMU UHCIPYMEHMAMU 6 HECHONCHBIX CIYYAsX, GbINOJHAMb NO-
CMPOEHUsL MPEY2OIbHUKOS8, NPUMEHSIMb OMOEIbHble MemoObl NOCMPOCHUL YUPKYIeM U JUHEUKOU U
npo6oouUms npocmeliuiue UCCILe008AHUL YUCTA PeUleHULL

uz00pasicams munosvle niocKue ueypsl u 00veMHble Mmeid ¢ NOMOUWBIO NPOCMEUUUX KOMNbIO-
MEPHBIX UHCTPYMEHMOB.

MOBCEHEBHOM KM3HH U MTPH U3YUCHHUH APYTUX MPEIMETOB:
8bINOHAMb NPOCMeluue NOCMPOEHUsI HA MECIMHOCU, HeODX0OUMbILE 8 PEalbHOU HCUSHU,
OYEHUBAMb PA3MEPLI PEAlbHbIX 00BEKMO8 OKPYHCAIOUe20 MUpA.
IIpeoOpa3oBanus
- onepuposamv NOHAMUEM OBUNCEHUS U NPe0OPA3068aAHUsL NOO0OUS, 61a0emb NPUEMAMU NOCMPOE-HUsL
@ueyp ¢ ucnonvzoeanuem 08UNCEHUU U NPeodpPa308anuii NOOOOUsL, NPUMEHAMb NOTYYEeHHblE 3HAHUS U
ONbIM NOCMPOEHULL 8 CMENHCHBIX NPEOMEMAxX U 8 PeaibHbIX CUMYAYUSIX OKPYHCAIOUWE20 MUPA;

cmpoums guaypy, no00OHYI0 OAHHOU, NOIBL30BAMBCS CEOUCMEAMU NOO0OUS 011 0OOCHOBAHUS

ceoticme ueyp;

NPUMEHAMb CBOUCMBA OBUNCEHUIL OJ1 NPOBeOeHUs NPOCENUUX 000CHOBAHULL CBOUICME ucyp.
MIOBCEHEBHOM KHU3HH U MTPH U3YUEHHUH JAPYTUX MPEIMETOB:



NPUMEHAMb CBOUCMBA OBUNCEHUL U NPUMEHAMb NO00OUe 0I5l NOCMPOCHUL U 8bIYUCTICHUI.
BekToOpbI H KOOPAMHATHI HA MJIOCKOCTH

oNnepuposams NOHAMUSIMU BEKMOP, CYMMA, PA3HOCHb 8EKMOPO8, NPOU3EedeHUe GeKMopa HA YUc-Jo,
V2o MedxcOy BeKmopamu, CKAIAPHOE NPOU3seoeHue 6eKmopos, KOOpOUHAmvl HA NIOCKOCMU,
KOOPOUHAmMul 8eKMopd;

BLINONIHAMb OelCMEUsi HAO 8eKMopamu (Clodcenue, 8bluumanue, YMHONCEHUE HA YUCIO0), BbIUUC-
JISIMb CKAISAPHOE NPou38edeHue, onpeoeisims 68 NPOCMetmux Cayuasx yeoil Mexicoy 8eKmopamu, 6bl-
NOJHAMb  PA3IONCEHUE BEKMOPA HA COCMASIAIOWUE, NPUMEHSMb NOJYYeHHble 3HAHUSL 6 (Qu3uke,
NOAB306AMbCSL POPMYNOU BLIYUCTICHUSL PACCMOSIHUS MENCOY MOYKAMU NO U3BECIMHbIM KOOPOUHA-MAM,
UCNONIb3068aMb YPABHEHUS (pucyp 01 peulenus 3a0auy,

NPUMEHAMb 8EKMOPbL U KOOPOUHAMBL 0I5 PEULeHUsl 2eOMeMPULeCKUX 3a0ay Ha GbIYUCTEHUE ONUH,
Velos.

MMOBCETHEBHOM H3HH U MPH U3YUYCHUH JPYTUX MPEAMETOB:

UCNONIL3068AMb NOHAMUS BEKMOPOS8 U KOOPOUHAM OJis peuleHusl 3a0ay no usuxe, 2eoepaghuu u

Opy2um y4eOHbIM npeoMeman.
Hcropusi MaTeMaTHKH

Xapaxmepuzo8ams 6K1A0 8bLOAIOUUXCI MAMEMAMUKOS 8 PA3SUMUE MATNEMAMUKU U UHBLX HAYY-HbIX
obnacmeii;

NOHUMamb poiib Mamemamuku 6 pazeumuu Poccuu.

MeToanl MAaTEMATUKH

UCNONBL3YS U3VHEHHble MeMOObl, NPOBOOUMb OOKA3AMENbCMBO, GLINOIHAMb ONPOBEPICEHUE,

8LIOUPAMb U3YHEeHHbLE MEMOObl U UX KOMOUHAYUU OISl peueHUss MameMamuyeckux 3a0a4;

UCNONL3068aAMb MAMeMamu4ecKue 3HaHusl 015 ONUCAHUSL 3AKOHOMEPHOCIMEN 8 OKpYdcaloujell Oeli-
CMBUMENbHOCMU U NPOUBEOEHUSIX UCKYCCMEA,

npUMeHsimb npocmeliuue nPocPamMMHbLe CPeOCmEd U JIeKMPOHHO-KOMMYHUKAYUOHHbLE CUCTEMbL
npu peuenuy Mamemamuieckux 3a0ay.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCS B 7-9 Kilaccax JUIsl YCIIEITHOTO MPOI0JDKe-
HUS 00pa30BaHUs Ha YIITYOJIEHHOM YPOBHE
DJIeMEHTbI TEOPUH MHOKECTB H MATEMAaTHYeCKOI JIOTHKH

Cc60000HO 0ONEpUPOBaAMb NOHAMUIMU. MHONCECMBO, XAPAKMEPUCTIUKY MHONICECMBd, IJeMeHm
MHOJICECBA, NYCMOe, KOHEeUHOe U OeCKOHeUHoe MHONCECME0, NOOMHONCECMBO, NPUHAOLEHCHOCHIDb,
BKIIIOYEHUE, PABCHCIBO MHOICECMS, CNOCO0bl 3A0aHUe MHOICECBA,

3a0a8amb MHONCECMBA PA3HLIMU CHOCODAMIL,

npoGepsimb BbINOJIHEHUE XAPAKMEPUCMULECKO20 CEOUCMBA MHONCECMEA,

C80000HO ONepuposamv NOHAMUIMU. BbICKA3bIBAHUE, UCTMUHHOCHb U JOJNCHOCMb GbLCKA3bIGAHUS,
CHLOJICHbIE U NPOCMble BbICKA3bIBAHUS, OMPUYAHUE BbICKA3bIGAHUL, UCMUHHOCMb U JONCHOCTb
VIMBEPAHCOCHUSL U €20 OMPUYAHUS, ONEePayUU HAO BbICKA3LIGAHUAMU. U, ULU, He, YCIOBHblEe 8bLCKA3bl-
BaHUS (UMNAUKAYUL),

CMpOUmMb BbICKA3LIBAHUS C UCNONb30BAHUEM 3AKOHO8 A12€0Pbl 8bICKA3LIBAHUIL.

NOBCEOHEBHOU JHCUZHU U NPU USYYEHUU OPY2UX NPEOMEMO8.

Mpoums paccysicoenust Ha 0CHO8e UCNOIb308AHUS NPABUTL TOSUKU,

UCNONIL306AMb MHONCECMBA, ONEPAYULU C MHONCECMBAMU, UX epaguyeckoe npedcmasieHue Oiis
ONUCAHUSL PEANbHBIX NPOYECCO8 U S8NEeHUL, NPU PeueHuU 3a0a4 Opyeux yueOHblX npeomemos.

Yucaa

C80000HO ONEePUPOBAMb NOHAMUIMU. HAMYPAILHOE YUCTIO, MHONCECMB0 HAMYPATbHBIX YUCE], Ye-10e
YUCTIO, MHOIICECMBO YeNblX ducell, 0ObIKHOBeHHAs Opodb, decamudndas Opodb, CMeulaHHoe Yuc-Jo,
PAYUOHATbHOE YUCTO, MHONICECTB0 PAYUOHATLHBIX YUCE], UPPAYUOHATbHOE YUCTO, KOPeHb cme-neHu N,
OelicCmeumenbHoe YUCi0, MHONCECMBO OelUCMBUMENbHbIX YUCET, 2e0OMEMPUYECKas UHmMepP-npemayus
HAMypanibHblX, Yeavlx, PAYUOHAIbHBIX, OUCMEUMETbHbIX YUCEL,



NOHUMAMb U OOBACHAMb PAZHULY MeAHCOY NOSUYUOHHOU U HEeNO3UYUOHHOU CUCeMAMU 3aNUCU Yu-
cen;

nepeeooumbs YuUcaia u3 OOHOU CUCMeMblL 3aNUCYU (CUCMEMbL CUUCTEHUs) 8 OPY2YIO;

00Ka3v18amMdb U UCNOAB308AMb NpUsHaKu oerumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11 cymmsr u npous-
6e0eHUs Yucel npu bINOJIHEHUU BbIYUCTEHUL U PeuleHUU 3a0ay;

8bINOIHAMb OKPY2leHUEe PAYUOHATbHBIX U UPPAYUOHATILHBIX YUCe]l C 3A0AHHOU MOYHOCIbIO,

cpasHusamu OelcmeumesibHble YUcia pasHblMu CHOCOOAMU;

VIOPAOOUUBAMb YUC/A, 3ANUCAHHBLE 8 8U0e 0OLIKHOBEHHOU U 0eCAMUYHOU OpoOuU, YUcia, 3anu-
CAHHbIe C UCNONIL30BAHUEM aAPUDMEMUUEecK020 K8AOPAMHO20 KOPHS, KOPHell cmeneHu oonvuie 2;

nHaxooums HO/] u HOK uucen paznvimu cnocobamu u ucnoib308ams ux npu peueHuu 3a0ay;

BbINOIHAMb GIYUCTEHUSL U NPEO0OPA30BANUSL BLIPANCEHUL, COOEPAHCAUUX OelCMBUMEbHbIE YUCA, 8
MOM YUCIe KOPHU HAMYPATbHLIX CHEeNneHel.

MOBCEIHEBHOM JKU3HU U MPU U3YYSHUH JIPYTHX MPEIMETOB:

BLINONHAMbG U OOBACHAMYL PE3VIbMAmbl CPAGHEHUs. Pe3VIbMAmo8 BblYUCTIeHULl NpU  peuleHuu
NPAKMUYecKux 3a0ay, 6 MmMoMm 4Uucie NPUOTUNCEHHBIX BbIYUCIEHUL, UCNOAb3Y pA3Hble CNoCcoObl
CpasHeHUl;

3anucvl8ams, CpAGHUBAMb, OKPY2IAMb YUCTI08ble OAHHbIE PealbHbIX 8EIUYUH C UCNOIb308AHUEM
PA3HLIX CUCMeEM U3MepPeHUsL,

COCMAasNsAms U OYEHUBAMb PA3HLIMU CNOCODAMU YUCTOBbLE BbIPAICEHUS NPU PeUleHUY NPaKmuye-
CKUX 3a0ay U 3a0ay u3 Opyeux y4eonvix npeomemos.

ToxnecTBeHHBbIE TPe00pa3oBaHus

€80000HO ONepUPOBaAMb NOHAMUAMU CIENEeHU C YelblM U OPOOHbIM NOKA3amenem,

8bINOIHAMb O0KA3AMENbCMBO CEOUCME CIENetU € YeablMU U OPOOHBIMU NOKA3AMENAMU,

onepuposamv NOHAMUAMU «OOHOUNEHY, «MHO20UJEH», «MHO20YNeH C OOHOU NEePeMEHHOU», «MHO-
204JleH C HeCKONbKUMU NePeMeHHbIMUY, KOIDDuyueHmvl MHO20YNEHA, «CMAHOAPMHAS 3ANUCL MHO-
204IeHay, cmeneHb 0OHOYNIeHAd U MHO20YIeHA,

€680000HO 61a0emb npuemamu npeoopaz08aHus yenvix U OpOoOHO-PAYUOHATILHBIX BbIPANCEHULL,

BbINOIHAMb PA3NONACEHUE MHOSOUIEHO8 HA MHONICUMENU PA3HBIMU CNOCOOAMU, C UCTIONb308AHUEM
KOMOUHAYUL pA3TUYHBIX NPUEMOS,

ucnonv3osams meopemy Buema u meopemy, obpamuyro meopeme Buema, 0ni noucka KopHel
K8AOpAmHO20 MpEXuneHa u O/ peuleHus 3a0ay, 8 moM Yucie 3a0ai ¢ napamempamiu Ha OCHOGe
K8AOpamHo20 mpéxuiena,

8bINOIHAMb OeleHlUe MHO20YNeHA HA MHO20YNeH C OCMAMKOM;

00Ka3vI8amMyb CE0UCMBA K8AOPAMHBIX KOPHEU U KOpHell cmenenu N,

8bINOIHAMb NPEOOPA30BAHUSL BLIPANCEHULL, COOEPAHCAUJUX KBAOPAMHbBIE KOPHU, KOPHU CmeneHu N,
€80000HO ONEpPUPOBaAMb NOHAMUAMU «MOAHCOECTNBOY, KIMOHCOECMBO HA MHONCECBEY, KMOHCOe-
cmeeHHoe npeoopazosanue;
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8bINOIHAMb PA3TUYHBLE NPE0OPA308AHUS BbIPANCEHUL, COOEPIHCAUYUX MC(‘!;) A
MOBCEIHEBHOM JKU3HU U IIPU U3YYEHHUH JPYTUX NPEIMETOB:

8bINOIHAMb NPe0bPA308aHUsL U OCUCMBUSL C OYKBEHHBIMU 8bIPANCEHUAMU, YUCTIO8ble KOIPPuyu-
eHMbl KOMOPLIX 3aNUCAHBL 8 CIAHOAPMHOM 8UOE;

8bINOIHAMb NPE0OPA308aHUSA PAYUOHATILHBIX BbIPANCEHUL NPU PeuleHUY 3a0a OpPY2Uux yueOHbIX
npeomemos;

8bINOIHAMb NPOBEPKY NPABOON0000US PUUUECKUX U XUMUUECKUX POPMYTL HA OCHOBE CPABHEHUSL
pazmepHocmel U 8ai1eHMHOCMEl.

YpaBHeHUS M HEPABEHCTBA



C80000HO Onepupoeamv NOHAMUAMU. YPABHEHUe, HEePA8eHCMB0, PABHOCUNbHbIE VPABHEHUs U He-
pasencmaa, ypaenenue, AsnAloujeecs ciedcmeuem opy2o20 YpaeHeHus, YPAeHeHUs, PAGHOCUNIbHbIE HA
MHOJICECBe, PABHOCUIbHBLE NPe0OPA3068AHUSL YPABHEHUL,

pewams pasuvie 6UObL YPAGHEHULL U HePABEHCME U UX CUCTEM, 8 MOM YUC/ie HEKOMOopble YPAGHe-HUs
3 u 4 cmeneneiti, OpOOHO-PAYUOHATbHBIE U UPPAYUOHATbHYLE,

3Hamv meopemy Buema 05 ypaenenuii cmenenu vliie 6mopoti;

NOHUMAMb CMBICIL MeopeM O PABHOCUTIbHBIX U HEPABHOCUTbHBIX NPe0OPaA308aHUAX YPAGHEHUU U
yMemb ux 00Ka3vleamy,

871a0emb PA3HbIMU MEMOOAMU PeuleHUs: YPAGHEHUU, HePABeHCME U UX CUCIEM, YMemb 8bloupamy
Memo0 peutenusi U 060CHOBLIBAMb 80U 8bIO0D,

UCNOIL3068AMb MEMOO UHMEPBAN08 OJi PeUuleHUsl HePABEHCH8, 8 MOM YUCLe OPOOHO-DAYUOHANbHBIX
U BKIIOUAIOWUX 8 CeDsl UPPAYUOHATbHBLE BbIPANCEHUSL,
pewams aneebpaudecKue YpagHeHus U HepaseHCmaa U ux CUCmeMyl ¢ napamempamu aneebpauye-
CKUM U 2paAhuyecKum mMemooamu,
871a0emb Pa3HbIMU MEeMoOamu OOKA3amelbCmea HepageHCms,
pewams YpasHe st 8 YeabiX YUCIAX,

U300pasicams MHONCeCmMaa Ha NIOCKOCMU, 3a0asaemble YPAGHEHUAMU, HEPABEHCMBAMU U UX CU-
cmemamu.

MIOBCEHECBHOM KHU3HH U MIPH U3YUEHHUH JPYTUX MPEIMETOB:

COCMAsIAMb U peuams YpaeHe s, HepageHCmed, UX CUCMeMbl NPU peueHUU 3a0ay Opyeux y4eo-
HbIX NPeOMemos;

BbINOIHAMb OYEHKY NPABOON0000Us Pe3VIbMAamos, NOAYHAeMbIX NPU PEUeHUU PA3TUYHbIX YPas-
HeHUll, HEPABEHCME U UX CUCTEM NPU PeUeHUU 3a0ay Opyeux yueOHbIX npeomMemos;

COCMABIAMb U PeUamy YPAGHEHUsL U HEPABEHCMBA C NAPAMEMPAMU NPU PeuleHUU 3a0ay Opyeux
VUEOHBIX NPEOMEMO8,

COCMAsIsiMb YPaGHeHUe, HEPAGEHCMBO WU UX CUCTEMY, ONUCLIBAIOWUE PEeATIbHYI0 CUMYAYUI0 UlU
NPUKTAOHYIO 3a0aYy, UHMEPNPEeMUPOSANb NOJLYYEHHbLE PE3YIbIMAmbL.

DOyHKUMHU

C80D0OHO ONepuposamsv NOHAMUAMU: 3A8UCUMOCMb, DYHKYUOHAIbHAS 3A6UCUMOCTb, 3A8UCUMAS U
He3asucUMas nepemenHvle, QYHKYus, cnocoowvl 3a0aHusi QYHKYUU, apeymenm u 3HaveHue QYHK-yuu,
obnacme onpeoenenus U MHONCeCMB0 3HAYEHUs @OYHKYUuU, HYIu @OYHKYUU, NpOMedCymKu 3Ha-
KONOCMOSIHCMBA, ~ MOHOMOHHOCMb — (OVHKYUY, Haubolbwiee U HAUMEHbUlee 3HAYEHUs, 4Yém-
HOCMb/HeYémHOCMb (QYHKYUU, NepUoOUdHOCmb QYHKYUU, 2papuk @GyHKYuU, 8epmuKdaibHdas, 20pu-
30HMANbHAS, HAKIOHHASL ACUMAIMOMbL, 2PAPUK 3A8UCUMOCTIU, He ABTAIOWelcs YHKYuell,

cmpoums 2papuru QYHKYULL: TUHEUHOU, K8AOPAMU4HOU, OPOOHO-TUHENHOL, CMEeneHHOU NpU pasz-

=X
HbIX 3HAYEHUAX noKasameJsisd cmeneru, y ;

- UCNONIL308AMb NPeobPaA308aHUs cpaghuKra yHKyuU y=f (X) 07151 ROCMPOEHUs 2PAPUKO6 PYHK-

yuii y=af (kx+b)+c;
AHATU3UPOBAMb CEOUCMBA DYHKYUL U 8UO SPAPUKA 8 3A8UCUMOCTU OM NAPAMEMPOS;
c60000HO onepuposaniv NOHAMUAMU. nome()oeameﬂbﬂocmb, ocpanHu4errnas nome()oeameﬂb-ﬂocmz),
MOHOMOHHO 603pacmarouiai 076191661}01/1/{61}1) nOCﬂeaOGameﬂbHOCﬂ’lb, npeéeﬂ nOCﬂedoeameﬂb-Hocmu,



apugmemuueckas npocpeccusi, 2eoMempuieckas npocpeccusl, XapaKxmepucmuyeckoe ceol-Cmeo
apughmemuueckoil (ceomempuueckot) npoepeccuu,

UCNONbL306AMb MEMOO MAMEMamu4eckol UHOYKYUuu 0Jis 8b1800a YOPMYI, 00KA3AMeNTbCMed pa-
BEHCME U HEPABEHCME, PeUleHlsl 3a0ay Ha 0eNUMOCb,

uccne008ams nOC1e008AMeNIbHOCMU, 3A0AHHbLE PEKVPPEHMHO,

pewams KOMOUHUPOBAHHbLE 3A0aYU HA APUPMEMUYECKYIO U 2e0MEeMPULECKYI0 NPOSPeCcCUl.

MOBCEIHEBHOM JKU3HU U MPU U3YYSHUH JIPYTHX MPEIMETOB:

KOHCMpPYUpoeams u ucciedo8ams yHKYuU, COOmeemcmayioujue peaibHblM npoyeccam U A61eHU-;am,
UHmMepNpemuposams NOJyYeHHble pe3yibmamsl 8 COOMEEMCmseuUU co CHneyupukou ucciedyemo-20
npoyecca unu A61eHuUs;

UCnonb306amy  epaguku  3asucumocmell Oisl UCCLEO008AHUS PEdbHbIX NPOYecco8 U ABNEeHUl,

KOHCMPYUpo8amsv U UCC1e008amb (HYHKYUU Npu peueHuu 3a0ay opyeux Y4eOHbIX npeoMemos,
UHmMepnpemuposams NoJlyyeHHble pe3yibmamsl 8 COOMEEemMCcmauy co cneyugurkol yyedHo2o npeo-
mema.

CTaTuCTHKA ¥ TeOPHUA BEPOSATHOCTEH

CB0O00HO ONepupo8amv NOHAMUAMU: CMOAOYamble U Kpy2osvle Ouazpammvl, madiuybl OAHHbGIX,
cpedHee apugmemuyeckoe, mMeouana, Haudoavbuiee U HauMeHbulee 3HAYEeHUS BbIOOPKU, PA3MAX Gbl-
OOpKuU, oucnepcus u CMmanoapmHoe OMKIOHeHUe, CAYYAUHASA USMEHYUBOCTb

8blOUpamv Haubonee YyOooHbll CROCOO NPedCmasienuss UHGoOpMayuu, A0eK8Amublil eé ceoUCmEam u
yensam aHanusa,

BbIUUCTIAMD YUCTOBbIE XAPAKMEPUCUKU 8bIO0OPKU,

C80000HO ONEpuUpPOB8aAMb NOHAMUAMU.: PAKMOPUAT YUCIA, NePeCMAHO8KU, COYemAanus U pasmeuje-
Hus, mpeyeoavHux Ilackana;

C80000HO onepuposamv NOHAMUAMU: CLYYAUHBIN ONbIM, CAYYAUHLIL 6blOOp, UCHnbIMaHue, 3je-
MeHmapHoe cayyaiiHoe cobvimue (UCX00), Klaccuyeckoe onpeoeieHue 6eposmHOCU CAVYALHO20
cobvimus, onepayuy Hao CIy4AUHbIMU COOLIMUAMU, OCHOBHbLE KOMOUHAMOPHbLE hOPMYIbL,

C80000HO onepuposamv NOHAMUAMU: CIYYAUHBIN ONbIM, CAYYAUHBIL 6blOOp, UCHbIMAHUe, 3Je-
MeHmapHoe cayyaiinoe cobvimue (Ucxo0), Klaccuueckoe onpeodeieHue 6eposmHOCMU CAVYALUHO20
cobvimus, onepayu Hao CIYYAUHLIMU COOLIMUAMU, OCHOBHbIE KOMOUHAMOpHble hOpMYbl,

3HAMb NPUMEPLI CLYUALHBIX BEIUYUH, U BIYUCTAMb UX CIAMUCMUYECKUe XAPAKMEePUCMUKU,

UCNOBb308aMb POPMYIbL KOMOUHAMOPUKU NPU PeUleHUU KOMOUHAMOPHBIX 3A0ay;

peulams 3a0ayu Ha 8bIYUCTIEHUE 8EPOAMHOCTIU 8 MOM YUCIE C UCNONIb308AHUEM (POPMYIL.

TIOBCETHEBHOM JKU3HU U MPU U3YYEHUU JIPYTUX MPEIMETOB:

npeocmasisime UHGOPMAYUIO O PealbHbIX NPOYECcax U sA8NeHUIX CHOCOOOM, A0eK8AMHbIM eé
Ce0lUCMBAM U Yeau UCCIe008aHUS,

AHAIU3UPOBaAmMs U CPAGHUBAMb CMAMUCMUYECKUE XapaKMepUcmuKku 68bl00pOK, NONYYEHHbIX 6
npoyecce peulenus NPUKIAOHOU 3a0ayu, U3VUEHUs PealbHO20 AGNEeHUS, PeueHUs 3a0adu U3 Opyaux
VUEOHBIX NPEOMEMO8,

OYEeHUBAMb 8ePOAMHOCTIb PEalbHbIX COOLIMULL U S8NEHULL 8 PA3TUYHBIX CUMYAYUSX.

TexkcToBbIE 3a0a4K

pewams npocmole U CI0NHCHbIE 3A0ayU, d MAKH#Ce 3a0aul NOSLIUEHHOU MPYOHOCMU U 8blOEISIMb UX
MAMemMamuyeckyio OCHO8Y,

PAcno3Hasams pasHvle 8U0bl U MUNbl 3404,

UCNONL306aMb paA3Hble KPAMKUE 3aNUCU KAK MOOeIU MEKCMO8 CIONCHLIX 3a0ad U 3a0ay Nosbl-
WEHHOU CLONCHOCMU OJI NOCMPOEHUs. NOUCKOBOU CXeMbl U peuleHus 3a0ay, evloupams Onmumaib-
HYI0 0J1 pACCMampueaemoll 8 3adaie CUumyayuy Mooeib mekcma 3a0adu;

pasnuuams Mooeilb meKCma u Mooelb peuleHus 3a0a4u, KOHCmMpyupoeams K 0OHOU MOOelu peuie-
HUSL CTIOJCHBIX 3a0a4 pa3Hble MOOenU MeKcma 3a0adu;



3HAMb U NPUMEHSIMb MPU CROCOOA NOUCKA PeLueHUs: 3a0ay (0m mpebosanusl K yCi08ulo u om
VCI08UsL K Mpebo8anuto, KOMOUHUPOBAHHDIIL),

MOOenUpo8ams paccyHcOeHus Npu NOUCKe peulenus 3a0ay ¢ NOMOWbI0 2pag-cxemol;

8bIOCIAMb IMANDL PEUEHUS 3a0aUU U COOEPAHCAHUE KAHCO020 IMANnd;

yMemv 8blOUPAMb ONMUMATILHBLL MEMOO peueHUs 3a0ayu U 0CO3HABAMb 8bLOOP Memooa, pac-
CMampusams pasiudhsie Memoobl, HAXO0UMb PA3HbLE PEUEHUsL 30aUU, eClU BO3MONCHO,

AHATU3UPOBANL 3AMPYOHEHUs NPU PeUleHUlU 3a0ay,

BbINOHAMb PA3IUYHbLE NPE0OPA308AHUSL NPEONONCEHHOU 3A0ayU, KOHCIMPYUPOBAmMb HO8ble 3a0aiu
U3 OAHHOIU, 8 MOM Yucie obpamuvle;

UHMEPNPemupo8ams GblYUCTUMENbHbLE PE3VIbIMAMbL 8 3a0aue, UCCIe008amb NOIYUeHHOe peule-Hule
3a0ayu;

U3MeHAMb YClosUe 3a0a (KoauyecmeeHHble Uil KauecmeeHHvle OaHHble), UCCIe008amMb USMEHEH-
HOe npeobpazo8anHoe;

AHATUSUPOBATND BCEBO3MONCHBIE CUMYAYUU B3AUMHO20 PACNONONCEHUSL O8YX 00BEKMO8 U U3MeHe-HUe
UX XapaKmepucmuk npu COBMECHHOM O8UdICEHUU (CKopocmb, epems, paccmosinue). [lpu peuwe-Huu
3a0au Ha O8udiceHue 08X 0OBEKMO8 KAK 6 OOHOM, MAK U 8 NPOMUBONONONCHBIX HANPABLEHUSX,
KOHCMPYUPOBAMb HOBblE CUMYAYUU HA OCHOBE USMEHEHUs YCI0BULL 3a0ayu Npu OBUINCEHUU NO peKe;

UCCIe008amMb 8CE803MONCHBIE CUMYAYUU NPU PeuleHUy 3a0ad Ha 08UNCEHUE N0 peKe, paccMampu-
8amb pasHvle CUcmembl OMcUéma,

pewams pasHooopasHvle 3a0a4u «HA Yacmuy,

pewams u 060CHOBbIBAMb C80€ peulerue 3a0a (8bl0esimb MaAmMeMamuieckyo 0CHO8Y) Ha
HAaxXoxcoeHue 4acmu Yucid u Yucida no e20 Yacmu Ha OCHO8e KOHKPEMHO20 CMbICLA OpooU;

00BACHAMb UOCHMUYHOCMb 3A0aY PAZHBIX MUNOS, CEA3LIBAIOWUX MPU 8eTUYUHBL (Ha pabomy, Ha
NOKYNKU, HA 08UdICeHUe),

8b10€IAMb IMU BENUUUHBL U OMHOUEHUSL MEHCOY HUMU, NPUMEHAMb UX NPU PeleHUU 3a0ay, KOH-
cmpyuposams coo6CcmeeHHble 3a0ay YKA3aHHbIX MUN08;

611a0enb OCHOBHBIMU MEMOOAMU PEUEHUsL 3A0aY HA CMECU, CNIAGbL, KOHYEHMPAYUU, UCNOIb30-6aNMb
UX 8 HOBbIX CUMYAYUAX N0 OMHOWEHUIO K U3YYEHHbIM 6 npoyecce 00yYenUs,

pewams 3a0ayu Ha NPOYEeHMbl, 8 MOM YUCTe, CIONHCHbLE NPOYEHMbL ¢ 000CHOBAHUEM, UCHOTIb3YSL
pasuvie cnocoowl;

pewams joeudecKue 3a0aiu pasHblMU Cnocooamu, 8 mom yucie, ¢ 08yMs OJOKAMU U C mpems
OoKaAMU OAHHBIX C NOMOUWIbIO MAOAUY,

pewams 3a0auu no KOMOUHAMOPUKe U Meopu 6epPOSIMHOCIEl HA OCHOBE UCNONb308AHUSL U3)YEH-
HbLX Memo008 1 000CHOBbIEANMb PeuleHUe;

Peuams HecloACHbIe 3a0aiu N0 MAmeMamu4ecKoli Cmamucmuxe;

061a0emb OCHOBHBIMU MEMOOAMU DeUleHUsl CIONHCEMHbIX 3a0ay. apupmemudeckull, aieebpaude-
CKUll, nepebop 6apuaHmos, 2eoOMempudecKull, epaguueckuil, NPUMeHsIMsb UX 8 HOBbIX NO CPABHEHUIO C
U3YUEHHBIMU CUMYAYUAX, 8 NOBCEOHEBHOU JHCUSHU U NPU U3VUEHUU OPY2UX NPEOMEMO8;

KOHCMPYUpo8amu HoGvle OJisi OAHHOU 3a0a4i 3a0ayHble CUMYaAyuu ¢ Y4emom peanbHblX Xapakme-
PUCMUK, 8 YACMHOCMU, NPU PeuleHuU 3a0ay Ha KOHYeHmMpayuu, y4umuléams N10MHOCMb Gelje-cmed;

pewams u KOHCMPYUpo8amy 3a0aiu Ha OCHOBE PACCMOMPEHUS PEabHbIX CUMYAYUll, 6 KOMOPbIX He
mpebyemcs MO4HbIl GbIYUCTUMENbHBIU Pe3VIbmam,

pewams 3a0auu Ha OBUdCEHUe NO peKe, PACCMAMPUBAs pA3Hble CUCIEMbl OMCYEma,

KOHCMPYUpO8ams 3a0ayHble CUMYayuy, npubIUNiCeHHble K PealbHOU 0elUcmeUumenbHOCu.

I'eomerpuueckue purypsl

€80000HO ONEpuUPoBamMb 2eOMEeMPUYECKUMU NOHAMUAMU NPU PEUEHUU 3a0ay U NPOGeoeHUl Ma-

MeMamuyecKux paccydcOeHuts;



CAMOCMOSIMENLHO DOPMYIUPOBAMb ONPeOesleHUsl 2e0MeMPUYEcKUX uayp, 8bl0gueams 2UNOmMe3sbl O
HOBbIX CB0UCMBAX U NPUSHAKAX 2eoMempuyeckux @ueyp u ob6OCHO8bl8aMb UNU ONPOGEP2aAMb UX,
0600Wamsv UNU KOHKPEMU3UPOBAms pe3yibmamul Had HO8ble KIACChbl Pueyp, NPO8OOUMb 8 HECI0HC-HbIX
cayuasx Kaccugpuxkayuro ueyp no paziuyHblM OCHOBAHUAM,

UCCIe0068amb YepmediCU, KII04AsI KOMOUHAyuU (hueyp, uzeiekams, UHMepnpemuposams u npeoo-
paszoevleams UHGOpMayuro, npeoCcmaieHHy0 Ha Yepmexcax,

pewams 3a0ayu 2e0Mempuiecko20 CO0epI’CAHUs, 8 MOM 4Yucie 8 CUMYAYUsX, Ko2od alcopumm
pewienuss He ciedyem SIBHO U3 YCIO08US, BbINOJHAMb Heo0Xooumbie OJisl peuleHus 3a0ayu OONOJHU-
mejlbHble NOCMPOEHUs, UCCIe008AMb BO3MONICHOCIb NPUMEHEHUsT meopem U Gopmyn 0na peueHus
3a0ay;

Gopmynuposams u 00KA3b16AMb 2eOMEMPULECKUE YIMBEPHCOEHUSL.

MOBCEIHEBHOM JKU3HU U NIPU U3YYEHUH IPYTHX MPEIMETOB:

COCMABIAMb C UCHONL30BAHUEM CBOLICME 2e0Mempudeckux ueyp mamemamudeckue Mooenu OJisl
peuienus 3a0ay npakmuiecko20 Xapaxkmepa u 3a0ayd U3 CMENCHbIX OUCYUNIUH, UCCe008amb NOJY-
YeHHble MOOeNU U UHMePNPemuposams pe3yibman.

OTHomeHust

enademv NOHAMuUEM OMHOULEHUS KAK MEManpeomMemHubiM,

CB0D0OHO ONEpUPOBamsb NOHAMUAMU: PABEHCMEO QUYP, PAGHblEe DUYPbI, PABEHCMBO MPEY20.ib-
HUKO08, NApailelbHOCMb NPAMbLX, NePReHOUKVIAPHOCMb NPAMbBIX, Velbl MeHcOy NPSAMbIMU, NepneH-
OUKYIAP, HAKIIOHHASA, NPoeKyusl, nodobue guzyp, nodobHbvle Pucypsl, NOOOOHBIE MPEY2OIbHUKU,

UCNOIBb3068aMb CEOUCMBA NOOOOUA U PABEHCMEA (hu2yp npu peuleHuu 3a0au.

MOBCEIHEBHOM JKU3HU U NPU U3YYEHUH IPYTHX MPEIMETOB:

UCNOIBb3068aMb OMHOWEHUS OJi1 NOCMPOEHUsL U UCCIe008AHUSL MAMEMAMUYECKUX Moodeell 00beK-mos
PeanvHOU HCUZHU.

HN3mepenuss u BoIYMCIEHUS

C80000HO Onepuposamv NOHAMUAMU ONUHA, NAOWAOL, 00BLEM, GeIUYUHA Yeld KAK 6eNUYUHAMU,
UCNONIBb3068aMb PABHOBEIUKOCNL U PABHOCOCMABIEHHOCHb NPU peueHul 3a0ad Ha 8blYUCieHue, ca-
MOCMOSMENbHO NONYYAMb U UCNONIb308AMb YOPMYIbL OISl 8blYUCIeHUll naowadel U 06vémos pu-2yp,
€80000HO ONEpUPOBAMb WUPOKUM HAOOPOM YOPMYI HA BbIYUCTEHUE NPU PEULeHUU CTONCHBIX 3a0aY, 8
Mmom yucie u 3a0ay Ha 8bIYUCTIEHUE 8 KOMOUHAYUAX OKPYICHOCIU U MPEY2ONbHUKA, OKPYHICHOCTU U
UemvIpEXy20/IbHUKA, A MAKH#Ce C NPUMEHEHUEeM MPUSOHOMEeMPUU,

CAMOCMOSIMENbHO POPMYIUPOBATb 2UNOME3bL U NPOBEPSIMb UX OOCHOBEPHOCHID.

TIOBCETHEBHOM JKU3HU U MPU H3yYSHUH JIPYTHX MPEIMETOB:

C80000HO onepuposams Gopmyramu npu peweHuy 3a0a4 8 Opyeux yueoOHbvlx npeomMemax u npu

npogedeHul HeoOX00UMbBIX 8bIYUCTEHULL 8 PeAIbHOU HCUZHUL.

I'eomeTpuueckue nocrpoeHust
onepupoeamv HOHAMUEM HAOOPA FNEeMEHmMO8, ONPeOeNAIOUUX 2EOMEMPULECKYI0 Puypy,
8naoemsv HAOOPOM MemMo008 NOCMPOEHUU YUPKYIEM U TUHEUKOU,
npoB8OOUMb AHANU3 U PEANUI08bI6ANb IMANBL PeUleHUs 3a0ay Ha NOCMPOEHUe.
MOBCEHEBHOM KHM3HH U MIPH U3YUSHHUH JPYTUX MPEIMETOR:
8bINOIHAMb NOCMPOEHUS HA MECTHOCIU,
OYeHUBAMb pazmepwvl PedibHblX 00BEKMO8 OKPYIHCAIoUe20 MUpa.
IIpeoOpa3oBanus
onepuposamv 0BUNCEHUAMU U NPeoOPA308AHUAMU KAK MEMANpeOMemHblMu NOHAMUAMU,
onepuposamv NOHAMUEM OBUICEHUs U Npeodpazosanus nodobus O0isi 000CHO8aHUL, C80000HO
gnadems NpuemMamu NOCMPOeHUs. Quayp ¢ NOMOWDBIO OBUdNCEHUL U Npeodpazosanus noooous, a
MakHce KOMOUHAYUAMU OBUNCEHU, OBUNCEHULL U NPE0OPA308aAHUIL;



UCNONB308AMb CEOUCMBA OBUNCEHU U NPeobPa308aHUll OJis1 NPOBEOeHUsI 0O0CHOBAHUS U 00KA3A-
menbCmea YmeepHcOeHUll 8 2eoMempuu u Opy2ux y4eOHvlX npeomemax;

NOIb308AMbCI CBOUCMBAMU OBUNICEHULL U NPe0OPA308AHUL NPU PEUleHUU 3A0aY.

MIOBCEHEBHOM KHU3HH U MIPH U3YUYEHHUH JPYTUX MPEIMETOB:
NPUMEHSAMb CEOUCNBA OBUNCEHULL U NPUMEHAMb N000OUe OJist NOCMPOEHUU U GbIYUCTICHUIL.
BekTOpbI M KOOPAMHATHI HA MJIOCKOCTH

€80000HO ONEpUpPOB8amMb NOHAMUAMU 8EKMOP, CYMMA, PA3HOCHb 6EKMOPO8, NPOU38edeHUe 8eKmMo-pa
Ha YUCI0, CKANAPHOE NPOU3BeOeHUe 8eKMOPO8, KOOPOUHAMbI HA NIOCKOCU, KOOPOUHAMbL 6eK-MOPA;

81a0emb 8eKMOPHLIM U KOOPOUHAMHBIM MEMOOOM HA NIOCKOCMU OJiA peuleHUs 3a0ay Ha GblYlUC-
JleHue U OOKA3amenbCmed,

BbINOIHAMb C NOMOWBIO 6EKMOPO8 U KOOPOUHAM OOKA3AMENbCBO UBECHHbIX eMy 2eoMempuye-
CKUX (hakmog (ceolicmea CpeoHux IUHUL, meopem O 3aMedamenbHblX MOYKAX U m.n.) u NOLyYamo
HOBble C8OUCMBA U3BECMHBIX Uy,

UCNONb308aMb YPABHEHUS u2yp OJis peueHuss 3a0a U CAMOCMOAMENbHO COCMABIAMb YPAGHEHUSL
OMOeNbHbIX NIOCKUX huzyp.

MIOBCETHCBHOM JKU3HU U MPU U3YUSHUH JIPYTHX MPEIMETOB:

UCNONb308AMb NOHAMUS BEKIMOPO8 U KOOPOUHAM 0I5l peuleHUs 3a0ay no Qusuke, ceoepaguu u

opyaum y4yeOHbIM npeoMeman.
HUcTopust MaTemaTuku

NOHUMAMb MAMeMAmuKy Kak Cmpo2o OpPeaHU308AHHYIO CUCMEM) HAYYHbIX 3HAHUL, 8 YaCMHOCMU
grnademsv npeoCmasieHusMU 00 AKCUOMAMUYECKOM NOCMPOCHUU 2eOMempuu U NePeUUHbIMU Npeo-
CMABLEHUAMU O HEEBKIUOOBbIX 2EOMEMPUSIX,

PaccmMampusamos Mamemamuxy 6 KOHMeKcnme UCmopuu pa3eumusi YUSUIU3AYUY u UCMOpUU pas-
BUMUSL HAYKU, NOHUMAMb POJIb MAMeMamuKy 6 pasgumuu Poccuu.

MeTtoabl MaTeMaTUKH

811a0ems 3HAHUAMU O PA3TUYHBIX MEMOOax 0O0CHOBAHUS U ONPOBEPIHCEHUS MAMEMAMUYECKUX
VMBEPAHCOCHULL U CAMOCMOSMENbHO NPUMEHSMb UX,

871a0emb HABLIKAMU AHAIU3A YCIIOBUS 3A0a4U U ONpedeiieHUst ROOX00AWUX OJIsL peuleHusl 3a0ad
U3YUEHHBIX MEMO008 Ul UX KOMOUHAYUILL,

Xapakmepuzoeanmsv NPoU3EeOeHUsi UCKYCCMEa ¢ Y4Emom Mamemamuieckux 3aKOHOMEPHOCMEl 6
npupooe, UCNOIb308AMb MAMEMAMUYECKUe 3AKOHOMEPHOCMU 8 CAMOCHOAMENbHOM MEopYecmae.

2. Coaep:xxanue yueOHOro npeaMera «MarteMmaTuka»

CopnepxaHne KypcoB MaTeMaTHKU 5—6 KJlaccoB, anreOpbl U reoMeTpuu 7—9 KiaccoB o0beau-

HEHO KaKk B HWCTOPHYECKH CIIOKMBINWECS JIMHUM (YHCIIOBas, anreOpamdyeckasi, TeoMeTpHuecKas,
(GyHKIIMOHATIbHAS M JIp.), TaK U B OTHOCUTENILHO HOBbIE (CTOXAcCTHYECKasl JIMHUS, «peajibHas MaTe-
MaTHKa»). OTIeNbHO MpeICTaBICHbI JIMHUS CIOKETHBIX 33]a4, HCTOPUYECKas JINHUS.

Inemenmol meopuu MHOINCECHE U MAMEMAMUYECKOU J102UKU

Cormacao ®I'OC ocHOBHOTrO 001IeT0 0OOpa30BaHMs B KypC MaTeMaTHKH BBeNICH pazjaen «Jloru-kay,
KOTOPBIN HE MpeoaraeT TOMOJIHUATEFHBIX YaCOB HA U3YUYEHUH M BCTPAMBACTCS B Pa3lINI-HbIC TEMBI
KypCcOB MaTeMaTHKd W HWH(POPMATUKU M TpeBapsercs O3HAKOMJICHHEM C JJIEMEHTaMU TEOpHH
MHOECTB.

MHokecTBa M OTHOIIEHHUS MKy HUMH
MHOX€eCTBO, Xapakmepucmuieckoe c80LUCmME0 MHOMCeCmaed, YIEMEHT MHOXKECTBA, nycmoe, Ko-HeuHoe,
beckoneunoe muoodcecmeo. IlonmuoxkecTBO. OTHOLIEHUE MPUHAAIEKHOCTH, BKIIIOUYEHHUS, PAaBEHCTBA.
DeMeHTHl MHOXKECTBA, CIIOCOOBI 3a/laHUs] MHOXKECTB, PACHO3HABAHUE NOOMHONCECME U INEeMEHMO8
NOOMHONCECME C UCNONb308AHUEM KPY208 Diiepda.

Onepauum HaJ MHOKeCTBAMM



[lepeceuenne u o0OBENMHEHWE MHOXECTB. PasHocmb  MHOJMCECmS, OONOJIHEeHUe MHOdCe-
cmea.Mnmepnpemayus onepayutl Ha0 MHOMCECMEAMU C NOMOUWbIO KPY2o8 Jiliepa.

9J1eMeHTBI JJOTHKH

Onpenenenue. YTBepxkAeHUS. AKCHOMBI U TeopeMbl. JlokazaTenbcTBO. JloKa3aTenbCTBO OT Mpo-
tuBHOTO. Teopema, oOparHas nqanHou. [Ipumep u KOHTpIIpUMED.

Boicka3bpiBaHuA

VIcTHHHOCTD W JIOKHOCTh BBICKa3bIBaHUs. ClodicHble u npocmule 8vickazvléanus. Onepayuu Hao
BbICKA3bIGAHUAMU C UCNOTIL30BAHUEM JNOCUHECKUX CBA30K: U, UlU, He. YClo8Hble 8bICKA3bI6AHUS (UM-
NAUKAYuU,).

Cooepircanue Kypca mamemamuku 6 5-6 knaccax

HarypanbHble unc/ia 1 HYJIb

HarypanbHblii psi YuceJ M ero CBOMCTBa

HatypanbHoe uncio, MHOXECTBO HATypaJIbHbIX YMCENl M €ro CBOMICTBa, M300pa)K€HUE HaTypallb-
HBIX YMCEJ TOYKAMHM Ha YHMCIOBOW mpsiMOM. MCmoyib30BaHME CBOWCTB HATYypaJbHBIX YHMCEN HPHU pe-
LICHUU 33]1a4.

3anuch U YTeHHe HATYPAJIbHBIX YHCE]

Paznuune mexnay uudpoit m umcinom. [lo3unmoHHasi 3amUCh HATYpPaJbHOTO 4YMCIIA, TTOMECTHOE
3Ha4YeHUEe IUQPBI, pa3psabl U KIAcChl, COOTHOIICHUE MEXAY JABYMS COCEAHUMH DPa3pSAAHBIMH €IU-
HULIAMH, YTEHUE U 3alIUCh HATYPAIbHBIX YHUCEIL.

Oxpyrienne HATYPaJbHBIX YHCeJI

HeobOxonumocts okpyriienus. [IpaBuio okpyrieHus HaTypajibHbIX YUCEI.

CpaBHeHHe HATYPAJIBbHBIX YK ces, cpaBHeHHUe ¢ ynciom 0

[loHsiTEe O CpaBHEHUU 4HWCEJ, CPABHEHHE HATYpPaJbHBIX YHCEN APYT C JAPYrOM U C HYJIEM, Mare-
MaTHYECKasl 3aIUCh CPAaBHEHHMA, CIIOCOOBI CPAaBHEHHS YHCEI.

JeiicTBuS ¢ HATYPAJbHBIMHU YHCJIAMH

Crno’xeHue U BbIUNTAHUE, KOMIIOHEHTHI CJIO’KEHUS U BBIUUTAHUS, CBA3b MEXK/y HUMHU, HAX0X/1e-HUE
CyMMbl U Pa3HOCTH, U3MEHEHHUE CYMMbl M PA3HOCTH IPU H3MEHEHHM KOMIIOHEHTOB CJIOKEHHUS U
BBIYUTAHUS.

YMHOKEHHUE U IeJIEHNE, KOMIIOHEHTBI YMHOKEHUS U IE€JICHUS, CBSI3b MEXy HUMH, YMHOXKEHHE

CJI0)KEHHE B CTOJIOUK, JIEJICHUE YTOJIKOM, IIPOBEPKA pe3ysbTara ¢ MOMOILBIO IPUKUIKU U 00paTt-
HOI'O JICHUCTBHS.

[lepemecTUTENbHBIN U COYETATENbHBIA 3aKOHBI CIIOKEHUS U YMHOXKEHHUSI, pacpeaeaUTeIbHbIN
3aKOH YMHOXXEHHUS OTHOCHTENBHO CIIOKEHUS, 0OO0CHOB8AHUE al2OpUmMO8 6bINOJIHEeHUs apugmemu-
yecKux 0eucmsui.

Crenennb ¢ HaTypaJbHBIM MOKa3aTeJeM

3anuce 4Kciia B BUJE CyMMBI Pa3psaHbIX CIaraeMblX, MOPSAOK BBIMOJHEHUS AEHCTBUI B BbIpa-
KEHUSIX, COJIEPKAINX CTETEHb, BEIUNCICHUE 3HAUCHUH BBIPAXKEHUH, COJEpHKAIINUX CTETIEHb.

YuciioBble BbIpaKeHUs!

UucnoBoe BbIpaXeHHE U €ro 3HaU€HUE, MOPSA0K BBIIIOJTHEHUS JIeHCTBUM.

JlejieHne ¢ 0ocTaTKOM

JleneHue ¢ 0OCTaTKOM Ha MHOKECTBE HATYPAJIbHBIX YHCEN, CE0UCMEA OeNleHUs ¢ OCIAMKOM.
IIpakTnyeckue 3a1auy Ha I€JIEHUE C OCTATKOM.

CBoiicTBa M NPU3HAKH AeJIUMOCTH

CBOWCTBO JISTMMOCTH CYMMBI (pa3HocTH) Ha gucio. [Ipusnaku aenmumoctr Ha 2, 3, 5, 9, 10.
Ipusnaku oenumocmu na 4, 6, 8, 11. /lokazamenvcmeo npuznaxos oerumocmu. PemieHne npakTu-
YeCKHUX 3a/1a4 C IPUMEHEHHEM MTPU3HAKOB JETMMOCTH.

Pa3jioxkeHune ync/ia Ha NPOCTbIe MHOKUTE/IH

[TpocTeie 1 cocTaBHBIE UKCIA, peuieno Spamocgena.

Pa3noxkeHne HaTypaJlbHOro 4YWciaa HA MHOXHUTENH, Pa3JIOKEHUE Ha IPOCTble MHOXHUTENU. Konu-
yecmeo Oenumeneu YUCid, Ql2OPUMM PA3NONACEHUS YUCIA HA NPOCMmble MHOMNCUMENU, OCHOBHAS
meopema apugpmemuxu.

Auredpanyeckne BbIpaKeHH s

Hcnonp3oBanue OykB 111 0003HAYEHUS YHCEJ, BBHIYHMCICHHE 3HAYCHHs anredpandeckoro BbIpa-
KEHHUs, TPUMEHEHHUE anreOpanyecKrX BBIPAKCHHUN JJIS 3alMCU CBOMCTB apU(PMETHUECKUX AEU-CTBHIA,
npeoOpa3oBaHue aNreOpandecKuX BHIPAKCHUM.



Jenurenu u KpaTHble

JlenuTtenb U €ro cBOKMCTBA, OOLIUIT JeNUTEeNb ABYX U OoJiee Yrcel, HauOOIbIIUN OOIIUN IeTH-TEeb,
B3aMMHO IPOCThIE YHCIa, HaXOXKJeHHe HauOompiiero obmero aenurens. KpatHoe u ero cpoiictsa,
obmiee KpaTHOe JABYX U 0Oojee 4Yucel, HauMEHbIIee oOIee KpaTHOe, CIOCOOBI HaXOXJIe-HHS
HAaUMEHBIIIETo 00IIEro KPaTHOro.

Apodu

OO0ObIKHOBEHHBIE IPOOH

Honst, gactb, ApoOHOE uncio, apodb. J[poOHoe umcino Kak pe3ynprar AeneHus. llpaBunbHble U
HEeIpaBUJIbHBIE IPOOH, CMelIaHHas IPO0k (CMEIIaHHOE YHUCIIO).

3anuch HaTYpaJbHOT'O YMCIAa B BHJE ApoOU C 33aJaHHBIM 3HaMEHATesJeM, MpeoOpa3oBaHHE CMe-
[IAHHOU JpoOU B HEMPABUIBHYIO IPOOL M HA0OOPOT.

[IpuBenenue npobeii k oOemy 3HamMeHaTeno. CpaBHEHHE OOBIKHOBEHHBIX JPOOCH.

CrnoxeHre W BBIYMTAHHWE OOBIKHOBEHHBIX IpOOCH. YMHOXEHHE U JIeTICHHE OOBIKHOBEHHBIX JIPO-
Oeit.

Apudmernueckne IeiCcTBUS CO CMEIIaHHBIMU APOOSMHU.

Apudmernueckue AeHCTBU ¢ JPOOHBIMU YUCTAMH.

Cnocobvl payuonaruzayuu 8bIYUCIEHULL U UX NPUMEHEeHUe NPU bINOJIHEHUU 0eticEUl.

JecaTnanblie 1pooun

Llenas u npoOHas yactu aecaTudHOU apodu. IIpeoOpa3oBaHue AeCATUYHBIX ApoOei B OOBIKHO-
BeHHbIe. CpaBHEHHE [ecATHUHBIX Apobel. CrlokeHHe W BBIYUTAHHME ACCATUYHBIX JpoOeit. Okpyr-
JICHWE JIECATUYHBIX NPoOci. YMHOKECHHE W JCNICHUE JCCATUYHBIX Apobel. [Ipeobpazosarnue 00Obik-
HOBeHHbIX Opobell 8 Decsimuutbie Opoobu. Koneunvle u beckoneunvie decsimuunvle Opoou.

OTHomeHNne ABYX Ynces

Macmrad Ha mane u kapre.llponopuuun. CpoiicTBa mponopuuii, IpUMEHEHHE MPONOPLUUN U OT-
HOILICHUI NPU PELICHUH 3a1a4.

Cpennee apugmernyeckoe yuceJ

Cpennee apudmerndeckoe aByx uncen. M3o0paxeHue cpeqHero apupmMeTHUecKoro IByX 4ncen Ha
YHCIIOBOM MpsMOii. PerieHune mpakTHUeCKUX 3a7ad ¢ MPUMEHEHHEM CpeIHEro apudMernyecko-ro.
Cpeonee apughpmemuueckoe HeCKOIbKUX YUCEIL.

IIpoueHThI

[TonsiTrie mporieHTa. BhruncneHne mMpoLeHTOB OT YHCla U YHCIa M0 U3BECTHOMY MPOLEHTY, BBI-
pakKeHHE OTHOIICHHSI B MPOIICHTaX. PellieHre HeCI0KHBIX MPAKTUYSCKUX 3a/1a4 ¢ TTPOIICHTaMH.

JAuarpammel

Cronbuarbie U KpyroBble auarpammbl. M3Bneuenune nHpopManuu w3 auarpamm. M3zoopadsicenue
oUazpamm no YUcio8biM OAHHBIM.

PanmnonajabHbIe yncaa

IToJi0kUTEeIbHBIE M OTPULIATEIbHbIE YHCJIA

N300pakeHre uucen Ha 4MCIOBOM (KoopauHaTHOM) mpsimod. CpaBHeHHMe uuces. Moaynp yucna,
reoMeTpHUYECKas HHTEPIPETAIUS MOIYJIS Yuciia. JIeHCTBUS C MOJOKHUTEILHBIMA U OTPUIATCIBLHBI-MH
gyriciaMi. MHOKECTBO EJBIX YHCEIL.

IlonsiTue 0 pauMOHAJBLHOM umcie. [lepsuunoe npeocmasienue 0 MHONCECMBE PAYUOHATbHBIX
yycen. JleicTBUS ¢ palliOHAIBHBIMH YHCITAMH.

Pemrenue TekcTOBBIX 32124

EnuHunbsl u3MepeHMii: JIUHBI, TUIOMIAAH, 00BhEMA, MAcChl, BPEMEHH, CKOPOCTH. 3aBUCHMOCTH
MEXIY €IUHUIAMU H3MEPEHUs KaXIOW BEIMYUHBL. 3aBUCHMOCTH MEXIYy BEIUYMHAMH: CKOPOCTb,
BpEMsI, PaCCTOSIHUE; TPOU3BOIUTENILHOCTD, BpeMs, paboTa; IleHa, KOJMYeCTBO, CTOMMOCTh

3anauu Ha Bce apuPpmMeTnUeckne AeicTBUS

Pemenne TeKCTOBBIX 3adau apudMeTHuecKuM crocoOom. Mcmonp3oBaHue TaOIHIl, cXeM, depTe-
JKeH, TPYruX CPeJICTB MPEICTABICHUS JaHHBIX IPH PEIICHUH 3aJIa9H.

3agauu Ha IBHKEHHE, PA0GOTY M MOKYNKH

Pemennie HeclIOXKHBIX 3aJady Ha JABUKCHHE B TIPOTHUBOIMOJOXHBIX HAIMPABICHUSX, B OIHOM
HATPaBIIEHUH, JABIKCHUE MO PEKe MO TEUEHWIO U MPOTHUB Te4eHHUs. PeleHue 3a7ad Ha COBMECTHYIO
pabory. [IpumeHeHue apooOeit mpu pereHr  3a1a4.

3agauu Ha YaCTH, 1014, IPOLEHTHI

Pemenue 3a1a4 Ha HaXOXICHWE YaCTH YMCIIA M YMCIIA 110 ero yacTh. PemieHue 3aaq Ha MPOLIEH-ThI
u noiu. [IpuMeHenne mponopuuii mpyu peiieHn  3a1ay.



Jlornueckue 3aga4mn

Perienne HECIIOXKHBIX JIOTMUECKUX 3a1ad. Peuwienue nocuueckux 3a0ay ¢ nomowwlo 2paghos,
maoauy.

OcHOBHBIE METO/IbI PellIeHHs TEKCTOBBIX 3a/1a4: apupMeTHUeCKUi, mepedop BapHaHTOB.

HarnspHas reometpusa

@urypsl B OKpyxkaromeM Mmupe. Harnmsanele npenctaBieHus o Gurypax Ha IJIOCKOCTH: HpsMasi,
OTpPE30K, Jyd, YroJj, JIOMaHasi, MHOIOYI'OJbHHUK, OKPYKHOCTb, KpYyr. UYUeTbIpeXyrojIbHHUK, MPsSMO-
YJrOJIbHUK, KBajpar. TpeyroibHUK, Gudsl mpeyzonvHuxos. Illpasunvusvie muozoyeonrvnuxu. V300pa-
KEHHE OCHOBHBIX T'€OMETPHUECKUX (QUTYp. B3aumuoe pacnonogicenue 08yX NpAMbIX, 08YX OKPYIC-
Hocmelu, npaAMou u okpyJxcHocmu. JnuHa otpeska, JiomaHoW. ExauHunbl m3mepenus umHbl. Ilo-
CTPOEHHE OTpEe3Ka 3aJlaHHOM JMHbL. Buasl yrios. ['panycHas mepa yria. M3mepenue u noctpoe-Hue
YIJI0B € IOMOUIBIO TPAHCIIOPTHUPA.

[lepumerp ™mHoroyrosnbHuka. [loHsTHE momEaan QUIYpHl; €IUHUIBI U3MEPEHHS IUIOIIAIM.
[Inomans npsMoyronbHuKa, KBaapaTa. [IpubmmkeHHoe H3MepeHHe IMomaad GUryp Ha KiIeT4aToi
Oymare. Pasnosenukue gueypoi.

Harnsnueie mpencraBieHuss O MPOCTPAHCTBEHHBIX (urypax: KyO, mapaienenumnes, npu3Ma, Mu-
pammua, map, chepa, Konyc, nunusap. Mzobpaxenune npocTpaHCTBEHHBIX QUTYp. [Ipumepsi ceue-Huil.
Mmnozoepannuku. Ilpasunvhvle mnozoepannuxu. Ilpumepsl pa3BepTOK MHOIOIPAaHHUKOB, IU-JIIMHIpPA U
KOHYCa.

[Tonsitue o6bema; enuauIBI 00beMa. OOBEM MPSAMOYTOJIBLHOTO Mapajuienenunena, kyoa. [lonstue o

paBeHcTBe Quryp. LlenTpanbpHas, oceBas U sepkanvras cuMmMmeTpun. 3o0paxenue
CUMMETPUYHBIX QUTYD.

Pemenue mpakTHuecKkux 3a7ad ¢ IPUMEHEHHEM MIPOCTEHIINX CBOMCTB (uUryp.

Hcropus MmaremaTuku

Tosenenue yugp, 6yx8, uepoznughos 6 npoyecce cuéma u pacnpeoenerus npooykmos Ha /[pes-nem
Bruosxcnem Bocmorxe. Ceazw ¢ Heonumuueckoti pegontoyueii.

Pooicoenue wecmuoecamepuunoii cucmemul cuucnenus. Ilossnenue decaimuyHol 3anucu yucel.

Poowcoenue u pazsumue apugpmemuxu namypanvroix uucen. HOK, HOJ[, npocmuie uucna. Pe-
wemo Ipamocghena.

llosasnenue nyns u ompuyamenvuvix yucen 8 mamemamuxe opesnocmu. Ponv [Juogpanma. Iloue-

awy (-1)(-1) = +12

lpobu 6 Basunone, Ecunme, Pume. Omxpovimue oecamuunvix Opobetl. CmapunHvle cucmemsl Mep.
Jlecamuunvie Opobu u mempuyeckasn cucmema mep. JI. Maenuyxuii.

Cooepicanue Kypca mamemamuku ¢ -9 Knaccax

Adredpa

Yucaa

PanuonanbHbIE YHCIA

MHo3xecTBO palioHaIbHBIX uncen. CpaBHEHUE pallMOHAIbHBIX YUCell. JIeHCTBUS ¢ paliioHalb-
HBIMU YuclaMu. [Ipedcmasnenue payuoHaibHO20 YUcia 0ecimuiHol 0poowio.

HppauunonajibHble Yucjia

[TonsiTHEe UppanoHaNbHOTO YKcia. PacriosHaBaHue nppamoHaibHbIX yncell. [Ipumepsl nokaza-

TENBbCTB B anredpe. MppaloHansHOCTh YuC la 2 .I/IMeHeHI/Ie B reometpun. CpagneHnue uppayu-
onanvHuIx yucen. Mroocecmeo OelicmeumenbHoix Yucen.

TosxecTBeHHbIE ITpeodpazoBanusy

YucnoBbie M OyKBeHHbIE BbIPAKCHUSI

Bripaxkenue ¢ mnepeMeHHOH. 3HaueHHMe BbIpakeHHsA. [loaCTaHOBKA BBIpaXKEHUN BMECTO Iepe-
MEHHBIX.

Lleabie BoIpaKeHUs1

CreneHp ¢ HaTypaJdbHBIM TIOKa3zaTelieM W e€ cBoiicTBa. [IpeoOpazoBaHMs BBIPAKEHHM, COIEpKa-
IIUX CTEIIEHH C HATYPAJIbHBIM ITOKA3aTEIIEM.

OpHowieH, MHorowieH. [leficTBUs ¢ OQHOWIEHaMH M MHOTOYJIEHAMM (CIIOKEHUE, BBIYMTAHUE,
yMHOXeHHUE). POpMyJIbl COKPAIEHHOIO YMHOXKEHUS: Pa3HOCTh KBaJpaToB, KBAaJIpaT CyMMBl M pa3-
HoCTH. Pa3noxeHne MHOrouseHa Ha MHOYKUTENH: BbIHECEHHE OOIIEr0 MHOXUTEINS 3a CKOOKH, epyn-



nNUPOBKA, NpumeHeHue Gopmyn coKpaujénnozo ymuodcenus. Keaopammuwiti mpéxunen, pasnodxcenue
K8AOPAMHO20 MPEXUNIeHA HA MHOMCUMENU.

ApoOHo-pannoHa/ibHbIE BHIPAKEHUS

Crenenb ¢ mensiM mokazaTeneM. [IpeoOpa3oBanue ApOOHO-TMHEHHBIX BBIPAXKEHHI: CIOXKEHHE,
YMHOXXEHUE, JeneHue. Aneebpauueckas Opodv./Jonycmumbie 3HAUEHU NEPEMEHHbIX 8 OpOOHO-
payuonanvuvix evipadcenusx. Cokpawjenue ancedbpauveckux opobei. Ilpusedenue ancebpauieckux
Opobell Kk obwemy sHamenamentro. Jleticmsus ¢ areeopaudeckumu Opoosimu. ClodCeHue, bluuma-Hue,
VMHOMCEeHUe, OeleHue, 80386e0eHUe 8 CIeneHtb.

IIpeobpazosanue svipadicerull, cooepicaujux 3HaxK MoOyis.

KBaaparHbie KOpHU

Apudmernueckuii kBaapaTHbii KopeHb. [IpeobpazoBanue BhIpakeHUH, COAepkKalIUX KBaJpaT-Hble
KOPHM: YMHOXXEHHE, JI€JICHUE, BBIHECEHUE MHOXKMUTENS U3-T10J] 3HAKA KOPHS, BHEeCeHue MHO-JHCUmens
100 3HAK KOPHSL.

YpaBHeHMs 1 HEPAaBEHCTBA

PaBencrBa

YucnoBoe paBeHcTBO. CBOMCTBA YMCIIOBBIX PaBEHCTB. PaBEHCTBO ¢ IEpeMEHHOM.

YpaBHenus

[TonsiTe ypaBHeHHsI U KOpHsS ypaBHeHUS. [Ipeocmasnenue o pasnocunvHocmu ypaguenuu. O6-
J1acmy onpeoeneHus ypasHerus (061acms 0onycmuMblX 3HA4eHUll nepemMeHHO).

JIuHeliHOe ypaBHEHHE M €r0 KOPHU

Pemienne nuHeNHBIX ypaBHeHUU. Jluneunoe ypasnenue ¢ napamempom. Konuuecmeo xopmuetl nu-
HeliHo20 ypasHeHus. Pewenue nunelinvlx ypaguenutl ¢ napamempom.

KBanpaTrHoe ypaBHeHue U ero KOpHH

KBanparuble ypaBHeHus. Hemnonmubele KBaapaTHbIE YypaBHEHHs. JIMCKpUMUHAHT KBaJIpaTHOTO
ypaBHeHusa. dopmyna KopHeW KBaapaTHOrO YypaBHeHUs. Teopema Buema. Teopema, obpammuas
meopeme Buema. Peunienne KBaJpaTHBIX ypaBHEHHW: HCIONB30BaHUE (POPMYIBI IS HAXOXKICHHS
KOpHEeH, epaghuueckuii memoo peuieHus, pasiodiceHue Ha MHOMICUmenu, noobop KopHell ¢ UCNOIb30-
sanuem meopemvl Buema. Konuuecmeo kopuell K8aOpamuo2o ypasHeHus 6 3d8UCUMOCMU Ol €20
ouckpumunanma. buxeadpamuvle ypasnenus. Ypasnenus, ceooumvie K NUHEUHbIM U KE8AOPAMHBIM.
Keaopammnuie ypasuenus ¢ napamempom.

/{poOHO-panuoOHA/IbHbIEC YPABHEHUSI

Pemenne mnpocteiimmx ApoOHO-TMHEWHBIX YpaBHEHHMH. PeuienHue OpoOHO-payuoHaivbHulX ypas-
HeHU.

Memoowl pewtenusi ypasHenuii: mMemoobl PAGHOCUIbHBIX NPeodpA308aHull, Memoo 3amMeHvl nepe-
MeHHOU, epaghuyeckuti memod. Mcnonv3osanue ceoucme GyHKyull npu peuleHuy ypaeHeHull.

Ilpocmetiwue uppayuonanvHvle ypaeﬂeHuﬂ__-q[l;da f(x)=a, f(X & g (x) ..

n
YpaeHeHuﬂ guda X =a .YpaeHeHzm 6 YejlblX Huciax.

CucremMbl ypaBHeHH

VYpaBHEHHE ¢ IByMs NIEPEMEHHBIMU. JINHEWHOE ypaBHEHUE C IBYMsI NIEPEMEHHBIMU. [Ipamas Kaxk
epaghuueckasn unmepnpemayus IUHEUH020 YPAGHEHUs C 08YMS NepeMeHHbIMUL.

[TonsTHEe cucTeMbl ypaBHEHUH. PelieHre cucTeMbl ypaBHEHU.

Mertonpl pelieHrs CUCTEM JIMHEWHBIX YpaBHEHUW C ABYMS MEPEMEHHBIMU: epaghuyeckull memoo,
Memoo Clod#CeHUs, METOJ IOJICTAHOBKH.

Cucmembl TUHEUHbIX YPABHEHUL C NAPAMEMPOM.

HepaBencrBa

YucnoBeie HepaBeHCTBA. (CBOMCTBAa YMCIIOBBIX HepaBeHCTB. [IpoBepka crpaBemsiMBOCTH Hepa-
BEHCTB P 33JJaHHBIX 3HAYCHUSIX IEPEMEHHBIX.

HepasenctBo ¢ mepemenHoil. Ctporue u HecTporue HepaBeHCTBa. OQOracme onpedeneHus Hepa-
seHcmea (061acmos OONYCMUMBIX 3HAYEHUL NEPEMEHHOL).

Pemienue nMHEHHBIX HEPABEHCTB.

Keaopamnoe nepasencmeo u ezo pewienus. Peuienue K8aopamHulX HepaseHCmM8: UCNONb308AHUE
ceoticmé u epaghuxa KeaopamudHou @yHKyuu, mMemoo UHmMepseanos. 3anuco peuieHus K8aopamHtoz2o
HepageHcmaa.



Pewenue yenvix u 0pooHo-payuoHanibHbiX HepaseHcme MemooOM UHIMEPBAIO8.

Cucrembl HepaBeHCTB

CucreMbl HEPABEHCTB C OJIHOM MEepeMeHHOM. PeleHne cucTeM HEPaBEHCTB C OJTHOM MEepEMEH-HOM:
JUHEUHBIX, K6éaopamuuix. 300pakeHHe peUIeHUs CUCTEMbl HEPAaBEHCTB HA YHCIOBOW MPS-MOM.
3anuch pelieHus CUCTEMbl HEPaBEHCTB.

DOyHKIUU

IHousitue pyHKIUM

JlexapToBbl KOOPAMHATHI Ha IUIOCKOCTH. (DOPMHUpPOBAHME IPEACTABICHUM O MeETalpeIMETHOM
HNOHITUU «KOOpAUHATED. CriocoObl 3aaHus (YHKIMM: aHATUTHUYECKUN, rpapuuecKuil, TaOIuYHbIN.
I'padux ¢ynkuuu. Ipumepsr QyHKIME, MolydaeMbIX B IPOLECCE HCCIEAOBAHUS PA3IUYHBIX pe-
QITBHBIX TIPOIIECCOB U pEIICHUs 3aaad. 3HadeHue (QyHKnuu B Touke. CBolicTBa (pyHKIHMIA: 00JIaCTh
omnpezeNieHusi,  MHOXECTBO  3HAYeHWH,  HYJIM, [POMEXYTKH  3HAKOMOCTOSIHCTBA,  4ém-
HOCMb/HeYyémHOCmb, TIPOMEKYTKU BO3pACTaHUS U yObIBaHMS, HAMOOJIbIIICE U HAUMEHbBIIIee 3HAUe-HHUS.
UccnenoBanue pynkmun mo e€ rpaduky.

IIpeocmasnenue 06 acumnmomax.

Henpepuvignocmo ¢pynxyuu. Kycouno 3adannvie gynkyuu.

JInneiiHas QPyHKIHA

CpoiicTBa u Tpaduk TuHEHHON (yHKIUU. YTI0BOM Ko3pduiment npsmoi. Pacnonoxenue rpa-
¢duka AMHEWHON (QYHKIMM B 3aBHCHUMOCTH OT €€ yrioBoro kodd¢uiueHTa U CBOOOJHOrO YIICHA.
Haxooicoenue xod¢hgpuyuenmos nuneiinoti GyHkyuu no 3a0anHbM YCI08USIM. NPOXOAHCOeHUE NPS-MOU
yepe3 08e MOUKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXONCOEHUe NPAMOU uepe3 OAHHYI0 MOYKY U
napaiebHo OaHHOU NPSIMOU.

KBaaparuunas pynkuus

CpoticTBa 1 rpaduk KBaapaTuaHOU PyHkumu (mapabona). [locmpoenue epagura Keadpamuunou
@yuxkyuu no mouxam. HaxoxxaeHue Hyned KBagpaTUYHOW (YHKIUU, MHONMCECMEA 3HAYEHUl, Npo-
MeAHCYMKO8 3HAKONOCMOAHCMEA, NPOMENHCYMKO8 MOHOMOHHOCMU.

OO0paTHasi NPONOPUHOHAIBLHOCTD

YN~
CaoiicTBa pyHKIUU Y = K M *. T'unep6ona.
I'pagpuxu pynxuuii. Ilpeoobpaszosanue ecpaguxa ynxyuu Yy = f ( X) o1 nocmpoenus epaguxos
ymryuii uoa 'y = af (kx +b ) +c.

I'paduxu ynxyuii y = a + )@b v Y= x ,y=° X ,¥y=

IMocaenoBaTeIbHOCTH M POrPecCcHu
Umcnosas mocneaoBaTenbHOCTE. [IprMeps! YMCIOBBIX TTOCIeI0BaTeNbHOCTEH. beckoHeuHsbIe mo-
CJIeZIOBaTeNIbHOCTH. ApH(MeTndeckas nmporpeccus 1 e€ cBoicTBa. I'eomerpuueckas mporpeccus.

Dopmyna obwezo uneHa u cymmvl N NEPELIX UNEHO8 APUPMEMUUECKOU U 2eOMemPUiecKol npo-
epeccuil. CXo0auascs 2eomempuyeckas npozpeccus.

Pelenue TeKCcTOBBIX 32124

3anauu Ha Bce apudpmMeTnyecKue AeicTBUSA

Pemenne TekcToBhIX 3amau apudmernyeckuMm crmocobom. Mcmonb3oBanue Tabmull, cxeMm, depre-
XKel, IPYruxX CPeCTB MPEICTaBICHUS JAaHHBIX MPH PEIICHUH 3a/Ia4H.

3aga4u Ha IBHKeHHE, Pa00Ty U NOKYNKH

AHanu3 BO3MOXHBIX CHUTyallMil B3aUMHOTO PACIOJOXKEHUS OOBEKTOB MPH WX JIBUKEHHUH, COOT-
HOIIIEHUSI 00BEMOB BBITIONHSAEMBIX pa0OT MPU COBMECTHOM padoTe.

3aga4yu Ha YACTH, 101, POLEHTHI

Pemenue 3a1a4 Ha HAXOXKACHUE YACTH YKCIIA M YMCIIA TTO €ro YacTH. Perenre 3a/1a4 Ha MPOIIEH-ThI
u gonu. [IpumeHeHre mponopiuii mpu penieHn: 3a1ad.

Jloruyeckue 3agaum

Pemenune normueckux 3amad. Pewenue 1oeudeckux 3a0ay ¢ nomowwo epagos, maoauy. OCHOBHBIE

METO/IbI pellleHUsl TEKCTOBBIX 3a71a4: apu(METHUECKUH, anreOpandecKuii, nepe-
00p BapuaHTOB. [lepsuunvle npedcmasienusi 0 Opy2ux Memooax peueHus 3a0a4 (ceomempuyeckue u
epaghuueckue memoowl).

CrarucTuKa M TEOPUA BEPOSATHOCTEM



CraTucruka

TabnuuHoe U rpaduueckoe MpecTaBlICHUE NaHHBIX, CTOJIOYAThIE M KPYrOBblE TUarpaMMbl, rpa-
bukn, MpUMEHEHHE AuarpaMM M TpadUKOB IS OMUCAHUS 3aBUCHMOCTEH pealbHBIX BEIWYUH, H3-
BJIeYeHHe MHpopManuu U3 Tabnui, auarpamm u rpadukoB. OmnucaTenbHbIe CTATUCTHYECKUE TOKa-
3aTer YUCIIOBBIX HaOOpOB: cpenHee apudMeTHUecKoe, Meduana, Haubosbllee U HauMEHblIee 3Ha-
yeHusi. Mepbl paccenBaHus: pa3Max, oucnepcus U CmaHoapmHoe omxioOHeHue.

CrnyuaiiHas M3MEHUMBOCTb. VM3MEHUMBOCTb IpU U3MEpEHMsIX. Pewarowue npasuna. 3akoHomep-
HOCMU 8 USMEHUYUBBIX BETUYUHAX.

Cay4aiinble cOObITHA

CrnyvaiiHple ONBITHI (PKCHEPUMEHTHI), JJIEMEHTAapHbIE CirydaiiHble coObITHs (HMcxonabl). Bepost-
HOCTU DJIEMEHTApHbIX COOBITUNA. COOBITHS B CIy4alHBIX SKCIIEPHUMEHTAaX U OJIaronpHUsITCTBYIOLIUE
3JeMeHTapHble coObITHs. BepositHocTH ciy4yaliHbIX coObITHA. OMNBITHI ¢ PAaBHOBO3MOKHBIMH 3Jie-
MEHTapHBIMH cOOBITUSIMHU. Kilaccudyeckne BEpOSTHOCTHBIE OMBITHI C MCHOJIB30BAHUEM MOHET, KyOu-
KOB. [lpeocmasnenue coovimuii ¢ nomowwto ouazcpamm inepa. IIpomusononodscHvlie coOvimus,
obvedunenue u nepeceyerue cobovimuii. Ilpasuno cnoocenus eeposmuocmeii. Cnyyaiimviii 66100p.
Ilpeocmaenenue sxcnepumenma 6 6ude Oepesa. Hezasucumvie cobvimus. Ymuodrcenue 6eposimHo-
cmeti Hesasucumvlx coovimuil. Ilocnredoeamenvhvle Hezasucumvle ucnvimauus. llpenacraBieHue o
HE3aBHCHUMBIX COOBITHSX B KHU3HHU.

Inemenmuvl KOMOUHAMOPUKU

Ilpasuno ymnoorcenus, nepecmanosku, ¢haxmopuan uucia. Couyemanusi u YUCIO COYEMAHUIL.
@opmyna uucna couemanuui. Tpeyeononuk Ilackana. Onvimel ¢ 60TLUWUM YUCTOM PABHOBO3MONC-HBIX
NeMeHMAapHbIX codbimull. Buiuucienue eeposmuocmeti 8 ONbIMAX ¢ NPUMEHEHUEeM KOMOUHA-MOPHbIX
Gdopmyn. Ucnoimanua Bepnynnu. Ycnex u neyoaua. Beposmuocmu cobvimuil 6 cepuu uc-nvimauuil
bepuynnu.

Cnyuaiinsle genuuunbl

3nakomcmeo co cnyualHvIMU BEIUYUHAMU HA NPUMEPAX KOHEUHbIX OUCKPEeMHbIX CAVYAUHbIX Ge-
auuun. Pacnpeodenenue eeposmunocmeii. Mamemamuueckoe ooxcudanue. Ceolicmea mamemamuye-
ckoeo oorcudanus. Ilowsamue o 3axkone Oonvwiux uucen. Mzmepenue eeposmuocmeil. Ilpumenenue
3aKOHA OONLUIUX HUCE] 8 COYUONIO2UU, CMPAXOB8AHUU, 8 30PABOOXPAHEHUU, obecneueHuu 6e30nacHo-
Ccmu HACeNeHUs 8 YPe38bIUALIHbIX CUMYAYUSIX.

FeomeTpus

I'eomerpnyeckue Gpurypbl

@urypsl B reOMeTPHHU U B OKPY:KAIOIIEeM MHpe

['eometpuueckas ¢urypa. DopmupoBaHue MpeICTaBICHUH 0 METAPEeIMETHOM MOHATUHU «(DUTY-
pay.

Touxka, TuHUA, OTpE30K, MpsMas, JIyd, JOMaHas, IJIOCKOCTb, YroJl, OMCcCeKTpHca yriaa u €€ CBOM-
CTBa, BUJIbI YIVIOB, MHOIOYTOJIbHUKH, KPYT.

OceBas cuMMeTpHs reoMeTpudeckux ¢uryp. LlenTpanbHas cMMMETpuUsi TeOMETPUYECKUX (DUTyYD.

MHOroyroJibHUKH

MHOroyronapHuK, €ro 3JIEMEHTBI U €70 CBOKWCTBA. Pacnio3HaBaHHe HEKOTOPBIX MHOTOYTOJIBHUKOB.
Buinyknvle u nesvinykivie MHO20y201bHUKU. IIpaBUIIBHBIE MHOTOYTOJIBHUKH.

Tpeyronbauku. BeicoTa, Menuana, OuccekTpuca, CpeiHss IMHUS TpeyroyibHUKa. PaBHOOEpEeH-HbIN
TPEYrOJIbHUK, €ro CBOWCTBA W IpU3HAKU. PaBHOCTOPOHHMI TpeyroiapHUK. I[IpsAMOyronabHbIi,
OCTpPOYTOJIBHBINA, TYIIOYTOJIBHBIM TPEYroJbHUKU. BHemHue yriel TpeyrosbHuka. HepaBeHCTBO Tpe-
YTOJIHUKA.

UYerbipéxyronpuuku. [lapannenorpamm, poM0, IpsIMOYTOJIBHUK, KBaJapaT, Tpameuus, paBHOOE.-
penHast Tpanenus. CBoWCTBa U MPU3HAKY MapajienorpaMmma, pomoa, mpsMoyrojibHUKA, KBapaTa.

OKpyXHOCTB, KPYyr

OKpy»XHOCTb, KPYT, UX 3JEMEHTHl U CBOMCTBA; LIEHTPaAJIbHbIC U BIMCaHHbIE yribl. KacarenbHas u
cexywjas K OKpYXHOCTH, Ux ceoticmed. BIucaHHbIE U ONHUCAHHBIE OKPYKHOCTU AJI1 TPEYTOJIbHU-KOB,
Yemublpéxy20IbHUKO8, NPABUILHBIX MHO20Y20IbHUKOS.

I'eomerpuueckne purypnl B npocTpancTBe (00bEMHBIE TeJ1A)



MHnococpannuk u e2o snemenmol. Hazeanus MHO202PAHHUKOE C PA3HBLIM NOJONCEHUEM U Koaude-
cmeom epanel. llepBUuHble TpEACTaBIEHUs O MUpaMUJE, NMapajuiefenunene, npusme, chepe, mape,
LUIUHAPE, KOHYCE, UX JIEMEHTaX U POCTEHUIINX CBOMCTBAX.

OTtHomeHnust

PaBencTBo Qpuryp

CBolicTBa paBHBIX TPEYroJIbHUKOB. [IpU3HaKu paBeHCTBa TPEYTOJIbHUKOB.

IMapanieJbHOCTh NPAMBIX

[Ipu3Haku u cBolicTBa HapauieiabHBIX NPAMBIX. Akcuoma napannenvrocmu Eexnuda. Teopema
Daneca.

IlepnenauKyAsIpHbIE IPSIMBbIE

[Ipsimoii yrou. Ilepnenaukyisp k npsamoii. Haxkionnas, npoekuust. CepeiMHHBIN NEPIEHANKY-JIAP K
otpesky. Ceoiicmea u npusHaxKu nepneHOUuKYIsPHOCMU.

Ilooooue

IIponopyuonanvusie ompesxu, nooooue uzyp. Ilooodonvie mpeyeonvruxu. Ilpuznaxku noooous.

B3aumHoe pacnoJioskeHue nMpsMor U OKPYKHOCTH, O8YX OKPYICHOCHIEII.

HN3mepeHusi 1 BBIYUCICHHUSA

Beauyunbl

[lonsitue Bennuunsl. JyinHa. 3mepenne qyivHbl. EquHuIel n3mepenus anuHel. Bennunza yria.
['panycnas mepa yria.

[TonsiTHE O TUIOIMAIM TUTOCKOHM (UTyphl M €€ cBoicTBax. VM3mepenue ruromaneii. Exuaunb n3me-
pEeHUs IIIOIAIH.

[IpencraBnenue 06 00bEME U ero cBoicTBax. M3mepenue oo0bémMa. EnuHuIBI H3MEpeHus 00bE-MOB.

HN3mepeHusi M BbIYUCICHUS

WNHcTpyMeHTH! Ul U3MEpEeHUN M MOCTPOCHUM; U3MEPEHUE U BBIYUCIIEHUE YIJIOB, JAJIUH (paccTo-
sHul), Tomaneld. Tpuronomerpuueckue (GpyHKIMH OCTPOTO yriia B MPSMOYTOJBHOM TPEYTOJIbHUKE
Tpuconomempuueckue ynkyuu mynoeo yeida. BplUHCIEHHE 3JIEMEHTOB TPEYTOJbHUKOB C HCIOJb-
30BaHUEM TPUTOHOMETPUYECKUX COOTHOIICHHH. POpMyIbl IUIOIAAM TPEYrOJIbHUKA, Napajljieso-
rpaMMa M €ro YacTHBIX BUIOB, (POPMYJIBI JJTUHBI OKPYKHOCTH W TUIOIAAH Kpyra. CpaBHEHHE U BBI-
yucnenue mwiomaneid. Teopema [Mudaropa. Teopema cunycos. Teopema Kocunycos.

Paccrosinus

Paccrosiane mexy Toukamu. PacctostHue OT TOUKH 710 IPAMON. Paccmosinue mexcoy gueypa-mu.

I'eomeTpuuyeckue mocTrpoeHust
['eomeTpuueckue MOCTPOESHUS AJIS MIUTFOCTPALU CBOUCTB reoMeTpuueckux ¢uryp. MHCTpyMeHTHI A
IIOCTPOCHUMN: LUPKYJb, JIMHEWKA, YTOJbHUK. [Ipocmetiwiue nocmpoeHus yup-Kyiem u JUHEUKOuU:
nocmpoenue OUCCeKmpucsyl yena, nepneHoOuKyIsapa K npsamou, yeuid, pagHo20 OaHHOMY,

Ilocmpoenue mpey2orbHUKO8 NO MPEM CIMOPOHAM, 08YM CHIOPOHAM U Y2IIy MeNCOY HUMU, CIO-POHE
U 08YM NPUNENCAUWSUM K Hell YeTIaM.

lenenue ompesxa 6 0anHOM OMHOULEHUL.

I'eomeTpuyeckune npeodpasoBaHus

IIpeoOpa3oBanus

[TonsTue npeobpazoBanus. [lpencraBienne o MeTanpeMETHOM MOHATUH «IIPE0Opa30BaHUE.
Ilooobue.

JABuxenust

OceBas 1 LeHTpaJIbHAsl CUMMETPUS, 1080POM U nApaienvbhblii neperoc. Kombunayuu 0eudcenuti Ha
NJIOCKOCMU U UX CBOUCMEA.

BekTopbl U KOOPAUHATHI HA IVIOCKOCTH

BekTopsl

[Tonarue BekTOpa, NEHCTBUA HaJX BEKTOpPAMH, MCIOJIb30BaHHE BEKTOPOB B (PHU3MKE, paziodiceHue
gexmopa Ha cocmasusaouue, CKausipHoe npou3geoeHue.

Koopaunarsl

OCHOBHBIE TOHATHS, KOOPOUHAMbL 6eKMOPA, PACCmMosHue mexcoy moukamu. Koopounamul ce-
pedunvl ompeska. Ypasnenus gueyp.

IIpumenenue sexmopos u KoopoOuHam 05 peuleHuss NPOCMeUUx 2e0MempudeckKux 3a0ay.

HcTropust MaTeMaTHKH

Bosnuknoeenue mamemamuxu kax Hayku, smanvl e€ pazeumus. OCHO8Hble pa3oesibl Mamema-muKu.
Buloarowuecs mamemamuxu u ux 6k1ao 8 passumue HayKu.



beckoneunocmo mnoocecmsea npocmulx uucen. Yucna u onunsl ompeskos. Payuonanvueie yucia.
Ilompebnocmo 6 uppayuonanvhuix yucaax. Llxona Hugpazopa

3apoocoenue ancebpvl 6 neopax apupmemuru. An-Xopezmu. Pooswxcoenue OyK6eHHOU CUMBOIUKU.
1. @epma, @. Buem, P. Jlexapm. HUcmopusi 6onpoca o Haxoxcoenuu popmyn Kopreul aneedpauye-cKux
ypasHenuii cmenereti, oonvuiux yemoipéx. H. Tapmanwvs, /. Kapoano, HX. Abens, D.1 anya.

Tlossnenue memooa Koopouram, no360A0OUe20 NepesooUms 2eomempuieckue 00beKmvl Ha A3bIK
aneeopul. llosenenue epaghuxos gyukyui. P. Jexapm, II. Depma. [Ipumepvi paznuunvlx cu-cmem
KOOpOUHAm.

3aoaua Jleonapoo Iluzanckoeo (@ubonauuu) o kpoaukax, uucia Pubonauyu. 3adaua o wax-
MamHuou 0ocke. CX00UMOCMb 2e0Mempuieckoll npocpeccuu.

Hcmoxu meopuu eeposmuocmeti: cmpaxosoe oeno, azapmuvie uepsol. 11. epma, b.Ilackans, A.
bepuynnu, A.H.Konmozopos.

Om 3emnedenus k ceomempuu. Ilugacop u eco wxona. @anec, Apxumeo. [Inamon u Apucmo-mens.
Ilocmpoenue npasunvHvix MHO20Y20NbHUKOS. Tpuccekyus yena. Keaopamypa kpyea. Yoeoe-nue kyba.
HUcmopusa uucna n. 3onomoe ceuenue. «Hauanay Esxnuoa. JI Diinep, H.U.Jlobauesckuui. Ucmopus
nAMO20 NOCMynama.

T'eomempus u uckyccmeo. I'eomempuyeckue 3aKOHOMEPHOCMU OKPYHCAlouje2o Mupa. Acmponomus

u eeomempus. Ymo u kax y3unanu Anaxcazop, Spamocgen u Apucmapx o pasme-
pax Jlynet, 3emnu u Connya. Paccmosinua om 3emnu 0o Jlynot u Connya. Uzmepenue paccmosanus om
3emnu 0o Mapca.

Ponv poccutickux yuénvix 6 passumuu mamemamuxu: J1.Diinep. H. M. Jlobauesckuii, I11.J1. Yebviues,
C. Kosanesckas, A.H.Koamozopos.

Mamemamuxa 6 pazsumuu Poccuu: Ilemp |, wixona mamemamuueckux u HagueayKux Hayx, pas-
sumue poccutickozo gproma, A.H.Kpvinos. Kocmuueckas npoepamma u M. B.Kenowviuu.

CodepixaHue Kypca MamemMamuku e 7-9 Knaccax

Anrebpa
Yucaa



PanuoHaabHbIE YHCIA

CpaBHEHHE pallMOHAIBHBIX YHcelNl. JIeHCTBUSA ¢ pallMOHATBLHBIMU YnciiaMu. KoHeuHsie u Oecko-
HEYHbIE IecATUUHbIE 1po0u. [Ipeacrapienue palmoHaaIbHOTO YUCHIA B BUJE AECATUYHON JPOOH.

HppaunoHajbHbIe YUCIa

[ToHsTHE MppallMOHAIBHOTO YKCIa. Paco3HaBaHue UppallMoOHaNbHbBIX yucen. [lelcTBus ¢ uppa-
LMOHAJIbHBIMU uKciaamu. CBONCTBA IEHCTBUI ¢ UppallMOHaIbHBIMU YnciaaMyu. CpaBHEHUE UppaLy-
OHAJIbHBIX YKcel. MHOXKECTBO JIEHCTBUTENIBHBIX YU CEI.

[IpencraBieHus 0 pacIIMPEHUSAX YUCIOBBIX MHOMKECTB.

ToxnectBeHHbIe  Npeodpa3oBaHMs

YucaoBble 1 OyKBEeHHbIE BbIPAKEHUS

Bolpaxkenue ¢ nepemeHHOMN. 3HaueHue BblpakeHMs. [lojcTaHOBKa BBIpaXKEHHUH BMECTO IEpe-
MEHHBIX.

3akoHbl apudmerndeckux nerctBuil. [IpeoOpa3oBaHus YHCIOBBIX BBIPAKECHHH, COIAEPIKAIINX
CTEINEHU C HATypaJIbHBIM U LIEJIBIM ITOKA3aTEIIEM.

MHoro4/1eHbl

OpnHouwleH, cTeneHb OJHOWIEeHA. JleficTBUs ¢ oAHOWIEHaMU. MHOro4JIeH, CTeNIeHb MHOTOWJICHA.
3HaueHusi MHOroujeHa. J{efcTBUS ¢ MHOTOWIEHAMU: CI0KEHHE, BBIYMTAHNE, YMHOXKEHHE, JIEIICHUE.
[TpeoOpazoBaHue 1ENOT0 BBIPAXKEHUS B MHOTOWIEH. DOpMYIbl COKPAIIEHHOTO YMHOXKEHUS: pa3-
HOCTb KBaJ[paToB, KBaJIpaT CYMMBI U pazHOCTU. DPopMyibl MpeoOpa3oBaHUs CyMMbI U PA3HOCTH K-
00B, Ky0 cyMMBbI U pa3HOCTHU. Pa3iokeHrne MHOTOWIEHOB Ha MHOXKUTEJIM: BBIHECEHHE OOILEro MHO-
KUTEINS 32 CKOOKH, TPYNIHPOBKA, UCIOIb30BaHUE (POPMYIN COKPALIEHHOTO YMHOXEHUs. MHOro-
YJIeHbI ¢ OJIHOM nepeMeHHOoM. CTaHAapTHBIN BUJ MHOTOWIEHA C OJTHOW NEPEMEHHOI.

KBagparusiii Tpéxunen. KopHu kBaapaTtHoro tpéxusneHa. PasznoskeHre Ha MHOKUTEIN KBaJapaT-
Horo TpéxwieHa. Teopema Buera. Teopema, oOpaTHas Teopeme Buera. Brigenenue moHoro Kaji-
para. Pa3noxeHne Ha MHOXKHTEIH CIOCOOOM BBIJICIICHUS TIOJTHOTO KBaIpara.

ITonsiTHeE TOKIECTBA

ToxnecTBennoe npeoOpasoBanue. [IpeacraBnenne o TOXKAECTBE HA MHOYKECTBE.

/{poOHO-panuoOHA/IbHbIE BbIPAKEHUS

Anrebpanueckas 1pods. [IpeoOpa3oBanus BeIpaXXeHUN, COIEPIKALUX CTETIEHHU C IIeJIbIM M0Ka3a-
TeneM. JlomycTuMble 3HaYEHHS IEPEMEHHBIX B IPOOHO-PAIlMOHANBHBIX BhIpakeHUsAX. CokpalieHue
anreOpandeckux apoOei. [IpuBenenue anredpamueckux apoOeit k obmeMy 3HameHaTtento. [lei-
CTBUS C alreOpanueckUMHU JpoOsIMU: CII0KEHNE, YMHOXKEHUE, JIETICHHE.

[IpeoOpa3oBanHue BeIpaXXKEHUH, COAEPKAIIMX 3HAK MOTYJIS.

HppauuonajibHbie BbIPAKeHUs!

Apudmerndeckuit KBaJpaTHBIM KopeHb. J[OMyCTUMBbIE 3HAYECHHS MEPEMEHHBIX B BBIPAKCHUSX,
collepkanux apudmeTHueckue KBajapaTHble KOpHU. [IpeoOpasoBaHue BbIpaXe€HHUH, CoAepKailnx
KBaJpaTHHIE KOPHHU.

Kophu n-pix creneneil. JlonycTrumble 3HaUu€HNs NEPEMEHHBIX B BBIPAKEHUSIX, COJIEPKAIIUX KOp-
HU N-bIX cTeneHel. [IpeobpazoBanue BrIpaXKEHUN, COJEPIKAIINX KOPHU N-bIX CTEMEHEH.

Crenensb ¢ pallnoOHaAJIbHBIM NOKa3areneM. [IpeoOpa3zoBaHue BbIpa)keHUH, COEPKAIIMX CTENEHb C
palMOHATILHBIM [TOKA3aTEIEM.

YpaBHeHust

PaBencrBa

UucnoBoe paBeHCcTBO. CBOKCTBA YHCIOBBIX PABEHCTB. PABEHCTBO C MEPEMEHHOM.

YpaBHeHnust

[lonsiTue ypaBHEHHMS M KOpHs ypaBHeHUs. [IpencraBieHne 0 paBHOCWIBHOCTH YpaBHEHUH U
YpaBHEHUSIX-CIIEJCTBUSX.

IIpencraBnenue o paBHOCHIBHOCTH Ha MHOKECTBE. PaBHOCHIIbHBIE TIPeoOpa30BaHuUs

ypaBHeHn. MeToAbI pelieHusi ypaBHEHU

MeTtonbl paBHOCHIBHBIX MPeoOpa3oBaHUM, METO/A 3aMEHBI MEepEeMEHHOU, TpaduIecKuil METO.
Hcnonb3oBanue cBOWCTB (GYHKIUN MIPH PELICHUH ypaBHEHUH, UCTIOIb30BaHUE TeopeMbl Buera st
YpaBHEHUH CTENEHU BbIIIE 2.

JIuHeiiHOe ypaBHEHHE U er0 KOPHHU



Pemenue nuneitHbix ypaBHeHUH. KonnuecTBo KOpHEW JaMHEWHOro ypaBHeHUs. JIuHeiHOe ypaB-
HEHHUE C IIapaMETPOM.

KBanpaTrHoe ypaBHeHuHe U €ro KOPHH

JIMCKpUMMHAHT KBaJApaTHOro ypaBHeHUs. PopmMmyna KOpHEH KBaApaTHOro ypasHeHus. Kosmue-
CTBO JCHCTBUTEIBHBIX KOPHEH KBaJpaTHOIO ypaBHEHHMsA. PenieHue KBaIpaTHBIX ypaBHEHUM: Ipa-
(uyeckuil METOJ pelIeHus, UCTIO0Ib30BaHue (HOPMYJIbl Ul HAXOXKAECHUS KOPHEH, pa3iloKeHHe Ha
MHOJKUTENH, MOJA00p KOpHEH C HMCHOJb30BaHUMEM TeopeMbl Buera. bukBaapaTHble ypaBHEHMS.
VYpaBHEHHs, CBOJUMBIEC K JMHEHHBIM M KBagpaTHbIM. KBagpaTtHoe ypaBHeHue ¢ mapamerpom. Pe-
LICHHE NIPOCTEHIINX KBaJAPAaTHBIX yPAaBHEHUH C ITapaMeTpaMu. PelieHne HeKOTOpBIX THUIIOB ypaBHE-
Hull 3 u 4 cTeneHu.

JApoOHo-paunoHaJIbHbIE YPABHEHUSA

Pemenue qpoOHO-palinoOHaIbHBIX YPABHEHHH.

IIpocreiine WppanMoOHAJIbHbIE YPABHEHHS] BH/A: \/ f(X) =a |_f(X_)J

[ ]

Cucrembl ypaBHeHUH

VYpaBHeHHE ¢ AByMs EpeMEHHBbIMU. PelieHne ypaBHEeHUN B LenbIX ynciax. JIMHenHoe ypaBHe-
HUE C IByMs nepeMeHHbIMH. ['paduueckas nHTEprpeTanus JHHESHHOTO YpaBHEHUS C JIBYMsI Iepe-
MEHHBIMU.

[IpencraBienue o rpaduyecKoil HHTEPIPETAIIMH IPOU3BOJILHOTO YPAaBHEHHUS C IBYMS NIEPEMEH-
HBIMH: JAHUH HA IJIOCKOCTH.

[TonsTue cucremsl ypaBHEHUN. Penienue cucteM ypaBHEHUN.

[IpencraBnenue 0 paBHOCHJIBHOCTH CUCTEM YPAaBHEHUU.

MeToap! pemieHusi CUCTEM JIMHEHHBIX YpaBHEHHUH C IByMs NEPEMEHHBIMH Tpa@uuecKuil METOI,
METOJI CJIOKEHUS, METOJ MOJACTAaHOBKU. KOIMYecTBO pelieHHil CUCTEMBbl JIMHEHHBIX YpaBHEHHI.
Cucrema JIMHEWHBIX YPAaBHEHUM C TApaMETPOM.

CucTtembl HEIMHEMHBIX ypaBHEHUH. MeTo/Ibl pelIeHs] CUCTEM HEJIMHEWHBIX ypaBHEHU. MeTton
JIeJIeHUs, METOJ1 3aMEHBI ITepeMeHHbIX. OJTHOPOIHBIE CUCTEMBI.

HepagencrBa

Uucnossle HepaBeHcTBAa. CBOMCTBA YMCIOBBIX HepaBeHCTB. [IpoBepka cripaBeIMBOCTH HEpa-
BEHCTB IPHU 33JJaHHBIX 3HAYCHHUSIX TIEPEMEHHBIX.

HepasenctBo ¢ nepemenHoit. CTporue u HecTporue HepaBeHCTBa. Jloka3aTenbCTBO HEPABEHCTB.
HepaseHncTtBa 0 cpeHuX U1 ABYX YHCEIL.

[TonsTHE O pelIeHnH HepaBEHCTBA. MHOKECTBO PEIICHUI HEPABEHCTBA.

[IpencraBnenue o paBHOCHUIIBHOCTH HEPABEHCTB.

JInHeHOE HEPAaBEHCTBO M MHOKECTBA €ro pellieHui. Pelienue nMHenHbIX HepaBeHCTB. JIuneii-
HOE HEPABEHCTBO C [TApaMETPOM.

KBagpaTHOe HEpaBEHCTBO W €ro peuieHus. PeleHne KBaapaTHBIX HEPABEHCTB: MCIIOJIb30BaHUE
CBOMCTB M Tpaduka KBaJpaTUIHOW (YHKIIUHM, METOJ] MHTEPBAJIOB. 3alUCh PEUICHUs KBAJIPaTHOTO
HEPaBEHCTBA.

KBanpaTHOoe HEpaBEeHCTBO ¢ TapaMETPOM U €ro pelICHHE.

| U peumienue. PemeHne uppanuoHaIbHBIX YPaBHEHUMU

IIpocreiimune nppanroHaibHbIE HEPABEHCTBA BI/I,IL{ T(X ) > ax‘ T(X ) <a, 4/ f | =

VX)) >a

OO000LIEHHBIN METOI MHTEPBAJIOB ISl PELICHUs] HEPABEHCTB.

CucreMbl HEPaBEHCTB

CucreMbl HEPABEHCTB C OJHOW NMepeMEHHOW. PeleHne cucTeM HEpaBEHCTB C OQHOW NEpEMEH-
HOMW: JIMHEHHBIX, KBAIPATHBIX, TPOOHO-pAlMOHATIBHBIX, UPPALMOHATIBHBIX. M300paxkeHue pereHus
CUCTEMbI HEPaBEHCTB Ha YHCJIOBOM MPSIMOM. 3alIUCh PELIEHHs CUCTEMbl HEPABEHCTB.

g (X

BU]



HepasenctBo ¢ nByms nepeMeHHbIMHU. lIpencraBiieHre O pelIeHUU JIMHEWHOIO HEPaBEHCTBA C
JBYMs IlepeMeHHbIMU. ['padpuueckas MHTEpIpeTays HepaBeHCTBA ¢ IBYMs IepeMeHHbIMU. ['padu-
YECKH METOJ PEIICHHsI CUCTEM HEPaBEHCTB C IBYMsI IEPEMEHHBIMHU.

DOyHKIHUU

ITonsiTHe 3aBUCHMOCTH

IIpssMoyrosbHas cuctema KoopauHat. POpMHUpPOBaHUE IIPEACTABICHUNM O METAIIPEIMETHOM I10-
HATHH «KOOpAMHATH». [ pauK 3aBUCHIMOCTH.

DOyHKUMSA

Crioco6b1 3amanus (QYHKIUI: aHATUTUYECKH, rpadudeckuii, Tabnuunsiii. 'padux dyHkuum.
[Tpumeps! QyHKIMIA, MONTydaeMBbIX B MPOLIECCE MCCIEIOBAHUS PA3IUYHBIX MPOLECCOB U PEIICHUS
3afa4y. 3HaueHue GyHkuuu B Touke. CBoiicTBa (QyHKUMHA: 001aCTh ONpPENEIICHNs], MHOXKECTBO 3HA-
YEeHUH, HYJIU, IPOMEKYTKH 3HAKOIOCTOSHCTBA, YETHOCTH/HEUETHOCTh, BO3pACTaHUE U yObIBaHUE,
POMEXYTKH MOHOTOHHOCTH, HauOOJIbIIee U HAUMEHbIIIEE 3HaYCHUE, NIEPUOTUIHOCTh. MccenoBa-
HUe QyHKIHH 10 e€ TpaduKy.

JIuHeliHas PyHKIUA

CsoticTBa, rpaduk. YrinoBoil koaddunuent npsmoii. Pacnonoskenue rpaduka 1uHeRHON QyHK-
IIUH B 3aBUCUMOCTH OT €€ K03(h(HPULIUEHTOB.

Keaaparnunas pyHkuus

CgoiictBa. Ilapabona. Iloctpoenne rpaduxa kBamparnunoil gynkiuu. [Tomoxenue rpaduka
KBaJPaTHYHOW (PYHKIIMU B 3aBHCUMOCTH OT €€ K03 (uimeHToB. Vcnoap30BaHne CBONCTB KBaIpa-
TUYHOM (QYHKIMHM 11 peIIeHus 3aa4.

OO0paTHasi NPONOPUHOHAIBLHOCTD

K y=k
CpoiictBa pyHkuun y ==X YT ar unep6oia. [IpeacraBnenue 06 acUMOTOTAX.

Crenennasi pyHKIHA ¢ TOKa3aTeaemM3
CgoiictBa. KyOuueckas mapabo:na.

d)yHKumﬁ/y_ = X, ¥=%x,y=x Ux CBoﬁ{:ﬂBa u rpaduxu. CteneHHas QyHKIUS ¢ IOKa3a-TeJieM
cTerneHu OobIie 3.

[TpeoOpazoBanue rpadukoB GYHKIMA: MapaiedbHbI MEPEeHOC, CHUMMETPHs, pacTshKe-
HUE/C)KaThe, OTpaKEHHE.

IIpencraBnenue o B3aUMHO OOpaTHBIX (PYHKLIUSX.

HenpepriBHOCTE pyHKIIMM U TOUKU pa3pbiBa pyHKIMA. KycouHo 3aqaHHble QyHKINY.

IlocsienoBaTeIbHOCTH H MPOrpeccHu

Yucnosas nocnenosarenbHocTh. [Ipumepsl. beckoHeunsle nocnenoBarebHOCTH. Apudmernye-
ckas mporpeccusi U e€ cBoiictBa. ['eomerpuueckas mporpeccusi. CyMMHpOBaHHE MEPBBIX YJICHOB
apu@MeTHyecKoil M TreomeTpuyeckoil mnporpeccuil. Cxonsiasicsi reoMeTpuyecKas MpOorpeccus.
CymMma cxonsuieiicsi reoMeTpuuecKoil mporpeccuu. ['apMonnueckuii pan. PacxoqumocTs rapMoHu-
YECKOro psja.

Merton MareMaTH4eCKONH MHIYKIIMH, €r0 IPUMEHEHHE /IS BbIBOJIA (OPMYJI, JOKA3aTEeIbCTBA pa-
BEHCTB U HEPABEHCTB, PELICHMS 33/1a4 Ha E€IUMOCTb.

Pelnenue TeKCTOBBIX 3324

3anaum Ha Bce apuMeTHUYecKue AeiiCTBUSA

Pemrenne TekcTOBBIX 3a/1a4 apupMeTHIeCKHM criocoooM. Vcnonp3oBanue Tabiull, cxeM, yepre-
Kel, IpyruxX CpeCTB INPEACTABICHUS JaHHBIX NIPH PELICHUH 3a]1a4H.

Pemenne 3aga4 Ha ABHKeHHe, padoTy, NOKYIIKH

AHann3 BO3MOXKHBIX CUTyallil B3aMMHOTO PACIIONIOKEHHUSI OOBEKTOB MPU UX ABMXKEHUH, COOT-
HOIIEHUs 00BEMOB BBITIOJIHIEMbIX Pa0OT MPU COBMECTHOM padoTe.

Pemenne 3a7a4 Ha HaXOKAeHHME YACTH YHUCJIA U YHCJIA 110 €r0 YacTH

Peuienne 3aa4 Ha NpoUeHTHI, 1014, IPUMEHEHUE MPOTOPLMIA TPH PEIIEHUH 33/1a4.

Jlornueckue 3aga4mn

Pemenue noruueckux 3agad. Pemienne 1ornueckux 3a1a4 ¢ moMouibio rpados, TabIHII.

OcHOBHBIE MeTObI PelIeHUs 32124



Apudmernueckuii, anredbpanmueckuii, mepedop BapuaHTOB. I[lepBUUYHBIE TNpPEACTABICHUS O
JPYTUX METOJax pelIeHus 3a1a4 (reOMEeTpHUECKUe U rpauuecKue METOIBI).

CraTucTHKa M TeOpUsl BEePOATHOCTE

Crarucruka

TabmuuHoe U rpaduyeckoe MpeACTaBICHUE TaHHBIX, CTOJI0YAaTble U KPYTOBBIE AHArpPaMMBbl, U3-
BJIEUCHHE HYKHOU nH(popmanuu. [luarpammsl paccerBanus. OnucarenbHble CTATUCTUYECKHE TTOKaA-
3areNnu: cpenHee apu(MeTHdecKoe, MeauaHa, HanOoJpllee W HaMMEHBIIEee 3HAYEHUS YHCIOBOTO
Habopa. Otkiionenue. Cirydaiinbsie BEIOpOCHl. Mepbl paccenBaHus: pa3Max, AUCIEPCUs U CTaHIapT-
Hoe oTkJIoHeHue. CBoiicTBa cpeHero apudmerrueckoro u aucnepcuu. CiyyaiiHasi K3MEHUUBOCTb.
M3MeHunBOCTh Npu M3MepeHusax. Pemaroniyue npasuina. 3aKOHOMEPHOCTH B U3MEHYMBBIX BEIMYU-
Hax.

Cay4aiiHble ONIBITHI U CJIy4aiiHbIe COOBITHSA

CrnyyvaiiHbple ONBITHI (9KCIIEPUMEHTBI), 3JIEMEHTapHbIEe CllydyaiiHble coObITUS (McXonbl). Bepost-
HOCTH 3JIeMEHTapHbIX cOObITUH. COOBITHS B CilydaliHBIX 3KCIIEPUMEHTAX M OlaronpUsTCTBYIOLINE
3JIEMEHTapHbIE COOBITHS. BeposTHOCTH ciydailHBIX COOBITHH. OTBITH ¢ PABHOBO3MOXHBIMH 3IIe-
MEHTapHbIMH COOBITUAMU. Kitaccuueckne BEpOsSTHOCTHBIE OIBITHI C MCIIOIb30BAaHUEM MOHET, KyOu-
koB. IIpencraBienue coObITUI ¢ TOMOMIBIO AUarpamMm Disiepa. [IpoTuBOMON0XHbBIE COOBITHS, 00B-
eIMHCHHE U TiepecedeHne coobITui. [IpaBmiio cinoxenus BepostHocTei. CiryqaiiHbrii BeIOOp. Hesa-
BUcuMble coObITHs. [lociienoBarenpHble He3aBUCUMbIE HcTibITaHus. [IpencTaBieHue skciepuMeHTa

BU/JIE IEPEBA, YMHOXKEHUE BEPOATHOCTEN. McnipITaHus 10 MEPBOro ycrexa. Y CIOBHasi BEPOST-
HOCTb. DPopMyIia MOITHON BEPOSATHOCTH.

JIeMeHThI KOMOMHATOPHKH M McNbITaHUA bepHy/in

[IpaBuio ymMHOXXEHUS, IepeCTaHOBKH, (akTopuai. CoyeTaHuss U YMCIO coueTaHuid. Tpeyroinb-
Huk [lackang u 6uHoMm HproToHa. OnbITHL ¢ OOJIBIIMM YUCIIOM PaBHOBO3MOXHBIX 3JIEMEHTapPHbIX
coObITHH. BpIuniciieHre BepoSTHOCTEH B OINBITaX C IPUMEHEHHUEM 3JIEMEHTOB KOMOMHAaTOpuKu. Mc-
nelTanus bepuymiu. Yenex u Heyaaua. BepositHocTr coObITHii B cepun ucnbiTanuii bepaysn.

I'eomeTpuyeckasi BeposITHOCTD

Crny4aiiHblii BBIOOp TOUKH U3 (PUTyphI HA INIOCKOCTH, OTPe3Ka U AyTH OKpy>KHOCTH. CiryyaiiHblii
BBIOOD YMCIIa U3 YUCIOBOTO OTPE3Ka.

Cay4aiiHble BeJJMYUHBI

JuckperHas cimyvaliHasi BEJIMYMHA U paclpesielieHne BeposaTHOCTe. PaBHOMepHOE JUCKpeTHOe
pacnpenenenue. ['eomerpuueckoe pacnpenenenue BepostHocTel. Pacnipenenenue bepnynnu. bu-
HOMMAIIbHOE pactpeneicHue. HesaBucumsble ciayuyaiinple BelnyuHbl. ClI0)KEHUE, YMHOXKEHHE CIIy-
YalHBIX BEJIMYMH. MaTeMaTH4eCcKoe OKUJIaHUE U €ro CBOWMCTBA. J(ucnepcus u cTaHIapTHOE OTKIIO-
HEHUE CIIydallHOM BEJIMYMHBI, CBOMCTBA AUCIEpCUU. JlUcepcHs Ynucia yCIeXOB B CEPUM MCIBITA-
Huil bepnymnnu. [lonstue o 3akoHe Oonbimux uyucen. M3MepeHue BEpOSTHOCTEH U TOYHOCTb HM3Me-
penus. [IpumeHeHne 3aKoHa OOJBIIMX YMCENT B COLIMOJIOIMM, CTPaXxOBaHWU, B 3[PaBOOXPAHEHUU,
oOecnieueHny Oe30MaCHOCTH HACEIEHUsI B UPE3BbIUAHHBIX CUTYAIUIX.

TI'eomeTpus

I'eomeTpuyeckue Gpurypbi

Durypsl B reoMeTpUM U B OKPY KaloleM MUpe

['eomeTpuueckas purypa. Buyrpennss, BHemHss odiaactu Gurypsl, rpanuia. JInauu u odbnactu
Ha IUIOCKOCTH. Bhimykias u HeBbinykiast purypsl. [Inockas u Herockast QUrypsl.

Brienenue cBoiictB 00bekToB. DOpMUpOBaHHUE MPEACTABICHUI O METANPEIMETHOM MOHATUU
«purypar. Touka, OTpe30K, psiMasi, Ty4, TOMaHasi, IIIOCKOCTh, YTOJI, OMCCEKTpUCa yIiia U €€ CBOM-
CTBa, BUJIbI YTJIOB, MHOTOYTOJIbHUKH, OKPY>KHOCTb U KPYT.

OceBasi cuMMeTpHs reoMeTpudeckux ¢uryp. LleHTpansHas CHMMETpUsi TeOMETPUIECKUX (DUTyp.

MHOroyroJibHUKH

MHOTroyroibHHK, €ro 3JIEMEHTHI U ero cBoiicTBa. [IpaBuiibHbIE MHOTOYTOJILHUKU. BhIMyKiTbie 1
HEBBIITYKJIbIE MHOTOYToJIbHUKH. CyMMa YIJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA.

Tpeyronpauk. CymMMa yriioB TpeyroibHUKa. PaBHOOEIPEHHBIN TPEYroJbHUK, CBOMCTBA U TPH-
3HaKu. PaBHOCTOPOHHUI TpeyroibHUK. Mennanbl, OMCCEKTPHUCHI, BEICOTHI TPEYTOJbHUKOB. 3amMeya-
TEJIbHbIE TOYKU B TpEyroibHuKe. HepaBeHCTBO TpeyroyibHUKA.



Yetsipéxyronpuuku. [lapamienorpamm, pom0, IpsIMOYTOJIbHUK, KBaIparT, Tpaneuus. CBoicTBa 1
IIPU3HAKY NapajiesiorpaMMa, poMoa, npsAMOyrobHUKa, KBaapaTa. Teopema BapunboHa.

OKpyXKHOCTB, KPYT

Nx snemeHThl M cBOMcTBa. XOp/Abl U CEKyllMe, UX cBolicTBa. KacarenbHble U uX cBOUCTBA. LleH-
TpPaJIbHBIC W BIIMCAHHbBIE YIUIBI. BIIMCaHHBIE W OMMCAHHBIE OKPYKHOCTH JJISl TPEYTOJIbBHUKOB. Briu-
CaHHBIC U OIMCAaHHbIC OKPYKHOCTH I YETBIPEXYrOJIbHUKOB. BHEBNIMCaHHbIE OKpyx)HOCTH. Panu-
KaJIbHAsI OCb.

@Durypsl B IpocTpaHcTBe (00beMHbBIE TeJIA)

MHororpasHuk 4 ero s1eMeHTsl. Ha3BaHWs MHOTOIPaHHHMKOB C Pa3HBIM IIOJIOKEHUEM U KOJIMYe-
cTBOM TpaHel. llepBuuHble MpencTaBIeHHUs O MHpaMHIAX, Mapaiesienunenax, npusMax, cgepe,
niape, DWIMHAPE, KOHYCE, UX 3JIEMEHTaX U IMPOCTEUIINX CBOMCTBAX.

OTtHowmeHust

PagsencrBo puryp

CBolicTBa ¥ IPU3HAKY PABEHCTBA TPEYTOJBHUKOB. JONOJHUTENBHBIE IPU3HAKY PABEHCTBA TPE-
yronbHUKOB. [Ipu3Haku paBeHCTBa ITapajlIeIorpaMMOB.

ITapa/ieIbHOCTH NPSAMBIX

IIpu3Haky U CBOMCTBA MapauUIEIbHBIX NMPAMBIX. AKCHOMa napauieasHocTd EBkinna. IlepBuu-
HBbIE [TPEICTABIICHNS O HEEBKIMAOBBIX reoMeTpusx. Teopema Paeca.

IlepnienauKyAsipHbIE IPSIMBIE

[Ipsamoii yrou. Ilepnienaukyisap k npamoi. CepeIuHHBINA NEPIEHIUKYIP K 0Tpe3Ky. CBoiicTBa
Y IIPU3HAKYU IEPIEHANKYIIIPHOCTH NpsAMbIX. HakIoHHBIE, IPOEKLINU, UX CBOMCTBA.

ITonoOue

[IponopunonanbHble 0Tpe3kH, nogooue ¢puryp. Ilogobusle TpeyronpHuku. [Ipu3znaku nogodus
TpeyrojbHUKOB. OTHOLIEHKE IIoLaiel MOA0OHBIX GUryp.

B3aumHoe pacnoJioskeHue NPSIMOil U OKPY’KHOCTH, IBYX OKPYKHOCTEM.

HN3mepenus v BEIYUCICHUS

Beauyunbl

[Toustue Benuuunsbl. Jyinna. M3mepenue pinHbl. EQUHIBI MU3MEpPEHUS IJTMHBI.

Bennuuna yrna. I'pagycnas mepa yria. CHHYC, KOCUHYC M TAHT€HC OCTPOTO yIJla IPsIMOYTOJIb-
HOI'O TPEYrOJIbHUKA.

[TonsiTre o mutommaau mIockoi ¢purypsl u €€ ceorictBax. M3mepenune miomianei. EauHuie: nsme-
peHUs MIIOIAIN.

[IpencraBnenne 06 00BEME MPOCTPAHCTBEHHOM (DUTYPHI U €ro cBolicTBax. 3mepenne oobéma.
Enununer usmeperus: 00bEMOB.

HN3mepeHusi ¥ BEIYUCICHUS

WNHcTpyMeHTBI 171 U3SMEPEHUN U ITOCTPOCHUI; U3MEPEHNE U BBIYHMCIIEHUE YIJIOB, JJIMH (paccTo-
SIHUM), TJIoLa e, BBIYMCICHUE JIEMEHTOB TPEYTOJIbHUKOB C HCHOJIb30BAHUEM TPUIOHOMETpUYE-
CKMX cooTHoLIeHHH. [Inomanau. @opMyisl mIoMaayu TpEYrojibHUKA, MapauieIorpaMMa U €ro 4acr-
HBIX BMJIOB, Tpameuuu, ¢opmyna I'epoHa, ¢popmyrna muiomaau BBIIYKJIOTO YETHIPEXYTOJbHUKA,
(dbopMyIbl JJIMHBI OKPYKHOCTH M IUToWaau Kpyra. Ilmomane KpyroBoro cekropa, KpyroBoro cer-
MeHTa. [1nomans npaBuIbHOrO0 MHOTOYTOJIbHUKA.

Teopema Iludaropa. Iludaropossl Tpoiiku. TpUroHOMETpHUECKHE COOTHOILIEHHUS B MPSIMO-
YrOJILHOM TpeyroibHUKe. TpuroHomerpuueckue GyHKIUHU TYIOTO yria.

Teopema kocunycoB. Teopema CUHYCOB.

Pemenue TpeyroiabHUKOB. Beruncnenue yriioB. BeruucineHue BHICOThI, MEAHAHBI U OUCCEKTPUCHI
TpeyroiapHuka. OprorpeyronbHuk. Teopema IItonemes. Teopema Menenas. Teopema UeBsbl.

Paccrosinust

Paccrosiane mexxay Toukamu. PacctosHue ot Touku 1o npsiMmoil. Paccrosinue mexxay gurypamu.

PaBHOBeNMKHE 1 PABHOCOCTABIICHHBIE (PUTYPHI.

CBoiicTBa (aKCHOMBI) AJTUHBI OTPE3Ka, BETMYHUHBI YTI1a, TUIOMAIN U 00bEMa

¢urypsl. I'eomeTprnyeckue NocTpoeHus

['eomeTpryeckue MoCTpoeHUs sl WILTIOCTPAIMK CBOMCTB T€OMETpUYecKuXx puryp.

NucTpyMenTsl g noctpoeHuid. Llupkyns, TnHenKa.

[Ipocreiimme MOCTpOEHUS TUPKYJIEM U JTMHEHKON: TOCTPOECHUE OMCCEKTPUCHI yTJIa, IEPIICH TN -
KyJspa K IpsIMOH, yIJia, paBHOTO JaHHOMY.
ITocTpoeHue TPEYroJbHUKOB 110 TPEM CTOPOHAM, ABYM CTOPOHAM U YIIIy MEXK1Yy HUMH, CTOPOHE



JIBYM TPUJICKAIIUM K HEH yriiam, no opyaum
anemenmam. JleneHue oTpe3Ka B JaHHOM OTHOILIEHUH.
OCHOBHBIE METO/IBI PELICHUSI 3a/1a4 HA IOCTPOEHUE (METOJ] FTEOMETPUUECKUX MECT TOUEK, METO]
napajjiesIbHOro NePeHoca, METOJl CHMMETPUH, METOJI IOA00Us).
Oransl peuieHus 3a/1a4 Ha IOCTPOCHHUE.
I'eomeTpuueckune npeodpazoBaHus

IIpeoOpa3oBanust
[IpencraBieHne 0 MEXIPEAMETHOM IMOHITHU «IIpeoOpazoBaHuey». [IpeoOpa3oBaHus B MareMa-

TUKe (B apudmeTuke, anredpe, reoMeTpruIeCKUe peoOdpa3oBaHus).
JABuxenust

OceBas U LIEHTpaJIbHAsE CHMMETPUHU, TOBOPOT U MapaljiesibHbIN nepeHoc. KomOunanuu asuxe-
HUI Ha IJIOCKOCTH U WX CBOMCTBA.

IMomoOue kak npeodpazoBanue

['omotetus. 'eomerpuueckue npeodpa3zoBaHusl KaK CPEICTBO J0KA3aTEIbCTBA YTBEPKICHUH U
peleHus 3a1a4.

BekTopbl 1 KOOPAUHATHI HA IVIOCKOCTH

BekTopsl

[TonsiTre BekTOpa, NEHCTBUS HaJ BEKTOpaMH, KOJUIMHEApHbIE BEKTOPHI, BEKTOPHBIN 0asuc, pas-
JIO)KEHUE BEKTOpa M0 Oa3sUCHBIM BEKTOpaM. ENHMHCTBEHHOCTb pa3iloKEHUS BEKTOPOB IO Oas3ucy,
CKaJISIpHOE MPOM3BECHUE U €r0 CBOMCTBA, UCIIOJIb30BAHNE BEKTOPOB B (PH3HKE.

Koopaunarsi

OcHOBHBIE IOHATHS, KOOPAMHATHI BEKTOPA, PACCTOSIHUE MEXly Toukamu. KoopauHaTel cepenu-
HBI OTpe3Ka. YpaBHEHUS QUTYP.

[IpuMeHeHne BEKTOPOB U KOOPAMHAT VISl PEIICHUS TE€OMETPUUECKHUX 3a/1a4.

Ad¢unnas cucrema koopauHat. Pagnyc-BekTopbl Touek. LleHTpon cucTeMsl To4eK.

Ucmopuss mamemamuku

Bosnuknoeenue mamemamuxu kax Hayku, smansi e€ pazeumus. OcHo6Hble pazoenvl mamema-
muxu. Beioarowuecs mamemamuxu u ux 6xnad 8 pazgumue HayKu.

beckoneunocmv muosicecmsa npocmulx yucen. Yucna u onunvl ompesrkos. PayuonanvHule yucia.
Ilompebrnocmyo 6 uppayuonanvusix yucnax. Illkona Iughazopa

3apoorcoenue aneeopvi 6 Hedpax apupmemuxu. An-Xopezmu. Poscoenue 6yK8eHHOU CUMBOIUKU.
11. @epma, @. Buem, P. /lexapm. Hcmopus eonpoca o Haxodxicoenuu ¢popmyn KopHetl anreebpaute-
CKUx ypasHeHutl cmenenetl, bonvuiux yvemwoipéx. H. Tapmanwvs, /Jorc. Kapoano, HX. Abenv, 3.Ianya.
Tlosenenue memooa KoopouHam, nO360AI0OUE20 NEPesoOUmMb 2eoMempulecKue 0OveKmsl Ha
a3vik aneeopwl. Tlosenenue epaghuxos pynxyuii. P. [Jexapm, [1. @epma. Ilpumepst paznuunsix Koop-
OuHam.

3aoaua Jleonapoo Iluzanckoeo (Qubonauuu) o kpoaukax, wucia Pubonayuu. 3adaua o wiax-
Mammuou 0ocke. Cxo00UMOCnb 2e0Mempuieckoll npozpeccuu.

Hcmoku meopuu eeposmuocmeti. cmpaxogoe oeno, asapmuvie uepsl. 11. @epma, b.Ilackanw, A.
bepuynnu, A.H.Koamozopos.

Om 3emnedenus k eeomempuu. Ilughaecop u eco wxona. @anec, Apxumeo. Ilnamon u Apucmo-
menv. [locmpoenue npasunvhvix MHo2oy2onbHUK08. Tpuccekyus yena. Keaopamypa kpyea. Yoeoe-
Hue kyoa. Ucmopus yucna w. 3onomoe ceuenue. «Hauana» Eexnuoa. JI Dunep, H.H.Jlobauesckuii.
Hcmopusa namoeo nocmynama.

l'eomempuss u uckyccmeo. I'eomempuueckue 3aKOHOMEPHOCMU OKPY*CAIOWE20 Mupa.

Acmponomus u ceomempus. Ymo u kax ysnanu Anaxcazop, Ipamocgen u Apucmapx o pasme-
pax Jlynot, 3emau u Connya. Paccmosinua om 3emau 0o Jlynot u Connya. Mzmepenue paccmosinus
om 3emau 0o Mapca.

Ponw poccutickux yuénvix 6 pazeumuu mamemamuxu: J1.Juinep. H.U.Jlobauesckuii,

I1.J1. Yebvrues, C. Kosanesckas, A.H.Konimoeopos. Mamemamuxka 6 pazsumuu Poccuu: Ilemp |,
WIKONIa MAMeMamuyeckux u Hau2aykux Hayk, paz-eumue poccutickoeo ¢roma, A.H.Kpovinos.
Kocmuueckas npoepamma u M.B.Kenoviu



3. TemaTu4eckoe MIAHUPOBAHUE

YpoBeHb o0yueHusi: 0a30BBIN.

@opMbI OPraHU3aNNH Y4eOHOr0 MpoIecca:

WH/IMBUYalIbHBIC, TPYIIIIOBBIE, PPOHTATBHEIE,

KJIACCHBIE M BHEKJIACCHBIE.

DopMbI KOHTPOJIA:

camocTosITeNIbHasl paboTa, MaTeMaTUYECKUN JUKTAHT, KOHTPOJIbHAsi paboTa, YCTHBIHN OIpoc,
HHUCbMEHHBIN OmpocC, TCCTUPOBAHUC, ITPAKTHUICCKAA pa60Ta, HHAWBUAYAJIBHBIC 3aaHWs, pCHICHUC
3ajay.

CucremMa oleHMBAHUS: TPAIUITUOHHASL.

TemaTH4yeckoe IJIAHHPOBAHUE 110 MAaTEMATHKE B 5 kiacce

Ne | HaumenoBaHue pasjeiia Kon- | leATeIbHOCTH YUMTEJIS C Y4ETOM
m\n BO NPOrpaMMbl BOCITUTAHUS

4acoB
1 HarypasibHble unciia ¥ mKaIbl 19 - IIPUBJICKATh BHUMAaHUE

yJaiuxcs K 00cyx/1aeMoi Ha ypoke
UH(POPMAaLINH, aKTHBH3ALIUY TO3HABATEIIbHOM
JeATeNIbHOCTU

- MHUIIMAPOBATh O0YJAIOLINXCS K
00CYXIEHUIO, BBICKAa3bIBAHHIO CBOETO
MHEHHS, BEIPAaOOTKE CBOETO OTHOILICHHS 110
IIOBOJY MOJIy4aeMOi Ha ypOKE COLIMATIbHO
3HaYMMON HHpopManuu

- BOCIIUTHIBATh KOMMYHHKaO0EIbHOCTb,
aKTUBHOCTH, YMEHHE COTIEPEKUBATH B XOJI€
KOJIJIEKTMBHOM J€STEIbHOCTH

-BOCIIUTAHUE TPYIOTIOOHSI, HACTOWYUBOCTH,
YIIOPCTBA,

- ICTIOJIH30BATh BOCITUTATEIBHEIC
BO3MOXHOCTH COJIEpKaHUA y4eOHOTOo
MpeaMeTa yepes mo00p COOTBETCTBYIOMIUX
3aJa4 Juis pelieHusi, IpoOIeMHBIX CUTYaIHil
JUTs1 OOCY’KJIEHHUS B KJlacce,

-MHUAIIUMPOBATH 00YYArOMINUXCSI K 00CYKACHUIO,
BBICKa3bIBAHUIO CBOETO

MHEHHMS, BBIPAOOTKE CBOET0 OTHOILIEHUS IO
MOBOJIY TTOJTy9aeMO Ha YPOKE COIMATBHO
3HaYMMOI MH(pOpMaIHH,

- YCTaHABJIMBATH IOBEPUTEILHBIC

OTHOILIECHHS MEX]Ty YUUTENEM U
00y4aroIMUCs, CIIOCOOCTBYIOIINUX
MTO3UTUBHOMY BOCTIPHATHIO YHAILTUMHUCS
TpeOOBaHMIl U TPOCHO yUUTENS

2 CroxeHue U BBIYUTaHNE HATYPATbHBIX 21 -TIPUBJICKATh BHUMAaHHE o0yJaromuxcs
qrcen K LIEHHOCTHOMY aCHeKTy U3y4aeMbIX

Ha YPOKE SIBJICHUH, TOHATHI, IPUEMOB,
-IPUMEHSTh Ha YPOKE HHTEPAKTUBHBIE
(hopMBI 00YUAIOIIUMHUCS: BKIFOUCHHE
WUTPOBBIX KOTOPBIE MOAEPKAT MOTHUBALIUIO
00yJaronuxcs K MOJIy4YeHUIO 3HAaHU I

- IPUMEHSATh Ha YPOKE HHTEPAKTUBHbIE




(hopMBI O0yUAIOIIUMHUCS: TUCKYCCHUH, TAI0T
00y4aroImuMcsi BO3MOXKHOCTb TproOpecTu
BEJICHUSI KOHCTPYKTUBHOTO JMAJIOTa,

- MTHULIUUPOBATh 00YJaIONIUXCS K

00CYKICHUIO, BBICKa3bIBAHUIO CBOETO
MHEHHS, BBIPA0OTKE CBOETO OTHOIICHHS T10
IIOBOJTy TIOJTy4aeMOi Ha YPOKE COI[HAIBHO
3HaYMMOI MH(OpMAIIH

r BOCIIMTbBIBATb KOMMYHI/IKa6eJ'IBHOCTB,

AKTUBHOCTb, YMEHHE CONIEPEKUBATH B XOE
KOJUIEKTUBHOM JESTENbHOCTH
-BOCIIUTaHUE TPY0JIFOOUS, HACTOMYUBOCTH,

yIIOpPCTBA,

r UCIIOJIb30BaTh BOCIIUTATCIIbHBIC

BO3MOXHOCTH COJICPKAHUS Y4eOHOTO
peaMeTa yepes3 mo00p COOTBETCTBYIOMIUX
3a7a4 JUIs pEIIeHUs], POOJIEMHBIX CUTYaIHIt
JUTst OOCY’KJIEHHUS B KJlacce,

-IIOATOTOBUTH YUCHHUKA K
CaMOOIIPEICIIEHUI0, KOTOPOE
OCYIIECTBIISETCS KaK TMYHOCTHOE
camooripeiesieHue (KaKoi s €CTh, KAaKUM s
X04Yy CTaTh, KAKUM I JJOJDKEH CTaTh,

KaKuM st Oyny)

VYMHOXKEHHE U JIeTICHUE HaTypaJbHbIX YUCCII

21

-0y AaTh 00y4YaIONINXCs COOJIOIaTh Ha
YpPOKE OOIIETTPUHSATHIC HOPMBI TIOBEICHUS,
npaBuiia OOLIEHUSI CO CTApIIUMHU U
CBEpPCTHUKAMH,

-IIPUBJICKATh BHUMaHUE O0YyUAIOIINXCS K
LIEHHOCTHOMY aCIIeKTy U3y4aeMbIX Ha YPOKE
SIBJIEHUM, IIOHATUH, IPUEMOB,

-no0yX/1aTh O0y4aromuxcs coOoAaTh Ha
ypOKe MPHUHIMIBI y4eOHONW TUCIUILIUHBI U
caMoOopraHu3aIui,

-YIPaBJIATh YYEOHBIMU IPYIIIAMHU C LENbIO
BOBJICUEHUS O0YUAIOUINXCS B MTPOLIECC
O6y‘~IeHI/I$[ " BOCIIMTAHHA, MOTUBHUPYS UX
y4e0HO-TI03HABATENbHYIO ACSITEITbHOCTD,

- IPUMEHSTh Ha YPOKE MHTEPaKTUBHBIE

(opMbI 00yUAIOIIMMUCS: TUCKYCCHH, JAIOT
oOyJaromuMcsi BO3MOKHOCTb TPUOOpecTH
BEJICHUS] KOHCTPYKTUBHOTO JUAJIOTA,

- THUITUMPOBATh 00YYaIONMINXCS K

00CYXIEHUI0, BBICKa3bIBAHHIO CBOETO
MHEHUS, BIPA0OTKE CBOETr0 OTHOILLIEHUS 110
IIOBOJy ITOJIy4aeMOM Ha YPOKE COLIMAIIBHO
3HaYUMON HHpopManu

r BOCIIUTBIBATh KOMMyHI/IKaGCHLHOCTL,

aKTUBHOCTH, YMEHHUE CONIEPEIKUBATH B X0OJI€
KOJIJIEKTUBHOU JI€ATETbHOCTH

-BOCTIUTAHUE TPY0JIFOOHS, HACTOMYMBOCTH,
YIIOpPCTBA,

-peanu30BBIBATH HA YPOKaX MOTUBUPYIOIIUI
MOTEHIIUAJ FOMOpa, pa3psiKaTh




HanpsHKEHHYI0 OOCTaHOBKY B Kilacce;

[Tnomanu 1 00BEMBIL

14

r YyCTaHaBJIMBATh JOBCPUTCIBbHLIC

OTHOIICHUS MEXXIY YUUTEIEM
00y4aroImuMHCs, CIOCOOCTBYIOLINX
HO3UTHBHOMY BOCIIPHSTHIO YYAITIMUCS
TpeOoBaHUI 1 POCHO yUHUTEN,

r KHUOUHUPOBATDH o6yqafonmxc;{ K

00CYXJIEHUIO, BBICKa3bIBAHHIO CBOETO
MHEHHUS, BEIpAaOOTKE CBOETO OTHOIICHHUS 110
MOBOJY TMOJIy4aeMOi Ha YPOKE COIMATIBHO
3HaYUMOM UH(pOopMau

r BOCIIUThIBAThb KOMMyHI/IKa6eJIBHOCTL,

AKTUBHOCTBb, YMCHUC COIICPCIKUBATD B XO/I€
KOJUUIGKTHBHOM JACATCIIBHOCTH,

- opMupoOBaTH pa3BUBATH TPYAOBbIC HABBIKH

-pa3sBUBAaTh BHUMAHHC, CO6paHHOCTI), aBaThb
BO3MOXXHOCTh OIICHUTH Ce0sI B KOJUICKTHUBE,

-o0Y»XAaTh OOYYarOIIMXCsl COOMIOAATh Ha
YpOKE MPUHIUIBI YIEOHOU NUCIUIUIMHBI U
CaMOOpTraHU3alHH;

-p€anu30BbIBATH HA YPOKAX MOTUBUPYIOIUI
IIOTEHIMAJ FOMOPA, Pa3psiKaTh HAIIPSKEHHYIO
00CTaHOBKY B KJIacce;

-I/IHI/IIII/II/IPOBaTI) n HOI[IIGp)KI/IBaTI)
UCCIIEJIOBATEILCKYIO IS TENLHOCTD
00yJaroIUXCsl B paMKaXx peaan3auu
prr[HOBBIX nu I/IH)II/IBI/I)IyaJ'II)HI)IX
UCCIIEIOBATENBCKUX MPOEKTOB;
-YIPaBIATh YYCOHBIMU IPYITIAMHU C [ETbI0
BOBJICUEHUST 00YJAIONTUXCS B TIPOIIECC
o0OyueHUsl U BOCIIUTAHUS, MOTUBUPYS UX
y4e0HO-TI03HABATEIIBHYIO JACSITEILHOCTD;

OOBIKHOBEHHBIE APOOH.

24

- (hopMUpPOBATH Pa3BUBATh TPY/IOBbIC HABBIKU
-pa3sBUBAaTh BHUMAHHC, CO6paHHOCTB, aBaThb
BO3MOYXHOCTH OILICHUTH Ce0s B KOJUIEKTHBE,
-no0yX/1aTh 00OYJarOIINXCs COOTI0OIATh HA
YpOKE IPUHIIUIIBI Y9€OHOW TUCIUTUINHEI,

-IPUMEHSITh Ha YPOKE HHTEPAKTUBHBIC
(hopMbI pabOTHI ¢ 00 YJAIOIIIUMUCS:
rpynmnoBas padoTa wiv paboTa B apax,
KOTOpBIE y4aT 00y4Jaronuxcsi KOMaHIHON
paboTe U B3aMMOJICHCTBUIO C IPYTUMH
00y4JaromuMucs,

-HCIO0JIb30BaTh BOCIIUTATEIILHBIC
BO3MOKHOCTH COJICPIKaHUS

y4eOHOro Ipeamera uepes noaodop
COOTBETCTBYIOIIMX TEKCTOB JJIsl YTCHUS,
3aja4 Juisl peIIeHHsI, TPOOIEMHBIX
CHUTYaIii 17151 00CYKIICHHS Ki1acce,




r BOCIIUThIBATh KOMMYHI/IKa6eJ'IBHOCTB,

AKTUBHOCTBb, YMCHUC COIICPCIKUBATD B XO/IC
KOJIJICKTUBHOM JCATCIIBHOCTH,

- (hopMHpOBATH pa3BUBATH TPYJOBbIC HABBIKU

-pa3BUBaTh BHUMaHUE, COOPAaHHOCTb, 1aBaTh
BO3MOKHOCTBH OIIEHHUTE Ce0sl B KOJUIEKTUBE,

-no0yX/1aTh O0ydJarImuXcs coOMoaaTh Ha
YpOKE MPHHIIMITBI Y4eOHOW TUCIUILUIMHBI
CaMOOpTaHU3aIIH.

6-7

Hecstuunsie qpobu. Crnoxxenue u
BBIYUTAHUE JIECSITHYHBIX APOOCH

17

VYMHOXEHHE U [eJIEHUE NECATHYHBIX
Ipooeit

27

r YCTaHaBJIUWBATh JOBCPUTCIBbHLBIC

OTHOILIEHHUS MEXK]y YUUTEIEM U
00yJaronMMHCs, CIIOCOOCTBYIOIINX
[MO3UTUBHOMY BOCIIPUSATHIO YUAITUMUCS
Tpe6oBaHUI U MPOCKHO YUUTEJIS,
-HCIOJIb30BaTh BOCIIUTATEIbHbBIC
BO3MOXXHOCTH COACPHKAHUS

y4eOHOTO TpeaMeTa yepes moadop
COOTBETCTBYIOIIUX TEKCTOB JJI UTECHUS,
3a/1a4 JUIsl pelieHus, IpoOIeMHbIX
CUTYyaIui aist o0CY>KICHHs Kiacce,
-IpUBJIEKAaTh BHUMaHUE 00yJaroMmxcs K
[IEHHOCTHOMY aCTIEKTY U3y4aeMbIX Ha YPOKE
SIBJICHUM, OHATUH, TPUEMOB,

-no0yX/1aTh O0y4YarImMXcs COOM0aaTh Ha
yYpOKE MPHUHIIUIBI YICOHON JUCIHUILIUHBI U
caMoOopraHu3aIui,

-YIPaBJIATh YYEOHBIMU IPYIIIAMHU C LENbIO
BOBJICUEHUS O0YUAIOUINXCS B MPOLIECC
O6y‘~IeHI/I$[ " BOCIIMTAHHA, MOTUBHUPYS UX
y4e0OHO-TI03HABATENbHYIO A TETbHOCTD,

- IPUMEHSTh Ha YPOKE MHTEPaKTUBHBIE

(opMbI 00yUaAIOIIMMUCS: TUCKYCCHH, JAIOT
o0OyJaroiuMcsi BO3MOKHOCTb TPUOOpecTH
BEJICHNSI KOHCTPYKTHBHOIO JUAJIOTA,

- popMHUpOBaTH pa3BUBATH TPYJIOBBIC HABBIKU

-pa3sBUBAaTh BHUMAHUC, CO6paHHOCTB, JaBaTb
BO3MOXHOCTH OIICHUTH ce0s B KOJUIEKTHBE.

I/IHCTPYMGHTI)I JUIA BBIYUCICHUS U
HU3MCPCHUA

17

-MHUIIMUPOBATH U TIOJIIEP>KUBATH
HCCIIEeIOBATENbCKYIO e TEIbHOCTh
00yJaroIUXCsl B paMKaXx peaan3auu
prrIHOBI)IX nu I/IH)II/IBI/I)Iya.]'H)HBIX
HCCIIeIOBATENECKUX TIPOEKTOB;

-YIPaBJIATh YYEOHBIMU IPYIIIAMHU C LEITbIO
BOBJICUEHUsI 00YUaIOIINXCSI B IPOIIECC
o0y4deHUsl U BOCIIMTAHUS, MOTUBUPYS UX
y4eOHO-TT03HABATEIIBHYIO JACSITEIILHOCTD;

- hOopMHUPOBATH pa3BUBATH TPYAOBHIE HABBIKH
-pa3BUBaTh BHUMaHUe, COOPaHHOCTb, 1aBaTh
BO3MOXXHOCTBH OLICHUTH ce6$[ B KOJIZIEKTHUBCE,
-no0y>X/1aTh 00yJarOIIMXCst COOTI0OIATh HA
YpOKE IPUHIIUIBI Y9eOHOM TUCIUTLINHBI,

-IIPUMEHSATh Ha YPOKE UHTEPAKTUBHBIC




(hopmbI pabOTHI C 00 yJaAFOIITMHCS:
rpymnmoBas padora uiau padoTa B mapax,
KOTOpBIE ydaT 00y4Jaronuxcst KOMaHTHOM
paboTe U B3aMMOJCHUCTBUIO C APYTUMH
00yJaromuMucs,

-pa3BUBaTh Y 00YJAIOIINXCS MHTEPEC K
IPUPOJIE, BOCITUTHIBATH MBITINBBIX,
JTF0003HATETBHBIX JTIOJICH, TOHUMAIOIINX, YTO
YEJIOBEK — ATO TOXKE YaCTh IMPUPOIBI YTO OT
MIPUPOJIBI 3aBUCUT 370POBHE YEIIOBEKA

IToBTOpenue. Pemenue 3amay.

13

-OpraHU30BHIBaTh PabOTy 00YUAIOIIMXCS C
COIMAIPHO 3HAYMMOU HH(pOpMaIEH 1Mo
MOBOY MOJIy4aeMOU Ha YPOKE COLUATIBLHO
3HAYMMON HH(pOpMaIUU — 00CYKIATh,
BBICKa3bIBaTh MHCHIC,

-IpUBJIEKaTh BHUMaHUE 00YyJaroInXcs K
o0cyx/1aeMoi Ha ypoke HH(pOopMaIum,
AKTHUBU3AIIMH TI03HABATEILHOU 1eATEIbHOCTH
00y4aromuxcs;

-MHUIIMUPOBATH 00YYAIOIIUXCS K 00CYKICHHIO,
BBICKA3bIBAHUS CBOCTO

MHEHHUS, BEIPA0OTKE CBOETO OTHOIICHHUS 110
MOBOJTY MOJIy4aeMOil Ha ypOKe COLUaIbHO
3HaYMMON HH(pOpManuy;

-no0Yy»XAaTh 00y4arouMXxcs co0JII01aTh Ha
YpOKE OOIIETTPUHSTHIC HOPMBI TTOBEICHUS,
npaBuiia OOIICHHSI CO CTAPIIUMHU U
CBEPCTHHUKAMH,

-IpUBIIEKAaTh BHUMaHUE 00yJarommxcs K
IIEHHOCTHOMY aCIIeKTY U3y9aeMbIX Ha YPOKe
SIBJIEHUM, TIOHSITUH, TPUEMOB;

-no0yX/1aTh O0ydarImuxcs coOMoaaTh Ha
ypOKe MPHUHIMIBI y4eOHON TUCIUILINHBI U
CaMOOpTaHu3aIuH;

-peann30BBIBATH HA YPOKAX MOTHBUPYIOIIHIA
MTOTEHIIHAJ FOMOpa, pa3psHKaTh HAMPSHKCHHYIO
00CTaHOBKY B KJIacCe;

-MHUIIMAPOBATH U TTOJIJICPKUBATH
UCCIIEJIOBATEIbCKYIO eI TELHOCTD
00yJaromuXCsl B paMKax peain3ainun
TPYIIOBBIX U WHAWNBUIYAIbHBIX
HCCIIeIOBATEIILCKUX TIPOCKTOB;

-YIPaBIATH YYeOHBIMU IPYITIIAMHU C [ETHIO
BOBJICUEHUST 00YJAIONITUXCS B TIPOIIECC
o0y4deHUsl U BOCIIMTAHUS, MOTUBUPYS UX
y4e0HO-TI03HABATEIIBHYIO JACSITEILHOCTD.

Hroro

170




TemaTH4yeckoe IVIAHUPOBAHUE IO MATEMATUKE B 6 Kiacce

HaumenoBanue pasaesa

KoaunyecTBo 4acoB

JesiTeIbHOCTD YYUTEJISl C y4eT
padoueii nporpaMmmabl
BOCIIUTAHUS

JlenumocThb uncen

20

-[IPEACTAaBIICHUSI O COLMAIBHBIX HOP
NpaBWjiaX MEXKJIMYHOCTHBIX OTHOIIE
KOJUICKTHBE, TOTOBHOCTH K
pa3HOOOpa3HOH COBMECTHOI
JEeATEeIbHOCTH NP BHIIIOJHEHUH YIeOH
M03HABATENIBHbIX 3a1a4,

BBITIOJIHEHHH SKCIIEPUMEHTOB, CO3AaHH
Y9e0HBIX IPOCKTOB,

-CTpEMJICHUS K B3aMMOIIOHUMAHUIO 1
B3aUMOIIOMOIIIM B IIpoLiecce 3TOH yuel!
JIeSITeJIbHOCTH; TOTOBHOCTH

OLIEHMBATh CBOE MOBEJICHUE 1 ITOCTYIIKY
CBOUX TOBapHIICH C MO3UIHN
HPaBCTBCHHBIX U MTPABOBLIX HOPM C yqe
OCO3HaHUS HOCIICACTBHI

HOCTYIIKOB;  -CIIOCOOHOCTH IIPUMEHST
3HAHWS, MOJyYaeMble IPH U3YICHUH
npenMeTa, IUisl perieHus 3a1ad,
CBSI3aHHBIX C OKPY’KarolIei mpupoJHou
Cpe)loﬁ, TOBBIIICHUA YPOBHS 9KOJOTUY!
KYJIBTYpPBI, OCO3HAHUSA

rJ100aJIBHOTO XapaKTepa 3KOJIOTHYECKH:
MpoOJIeM U IyTeH UX PelIeHUs
MOCPECTBOM METO/IOB IIPEIIMETA;

CrnosxeHue 1 BeIYUTaHKe ApoOei ¢ pa3HbIMU
3HAMEHaTEeISIMU

22

-(opMHpOBaHIe AKTUBHOW rPaXKTAHCKC
MO3ULINH, TPAXKIAHCKON
OTBETCTBEHHOCTH, OCHOBAaHHOM Ha
TPaJAUIIMOHHBIX KYJIBTYPHBIX, TyXOBHBI!
HPaBCTBEHHBIX IIEHHOCTSX
poccuiickoro o0miecTBa; -
KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B
0OIIECTBEHHO TOJIC3HOM, yueOHO-
HCCIIEI0BATENLCKOM, TBOPUYECKON U
JIpYTUX BUJIaX AESTEIbHOCTH; HHTEpECa
MPaKTUIECKOMY H3yUCHHIO TIpodecchit
TpyJia pa3InIHOTO POJia, B TOM UHUCIIE H
OCHOBE MTPUMEHEHUS MPEIMETHBIX 3HAF
OCO3HAHHOTO BhIOOpa

WUHIUBUAYAJIbHON TPAEKTOPHUH
MIPOJOJDKCHUST 00Pa30BaHUSA C YIETOM
JUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTY
MpeaMeTy, OOIIeCTBEHHBIX HHTEPECOB 1
MOTPeOHOCTEH; -TI03HABATEIIFHBIX MOTY
HanpaBJICHHBIX Ha MOJIY4YeHHE HOBBIX 3
0 TPEAMETY,

HEOOXOIUMBIX ISl OOBICHEHHUS
Ha0JII0TaEMBIX MPOIIECCOB U SIBIICHUA;
-TI03HABATEIbHON W HMH(MOPMAIIMOHHO!
KYJBTYpBI, B TOM 4YHCJIE HAaBBIKC
CaMOCTOATENIFHON PabOTHI C YIeOHBIMY
TEKCTaMHU, CIIPaBOYHOM JIUTEPATYPOH,
JIOCTYITHBIMU TEXHUUECKUMHU CPECTBAN
HH(POPMALMOHHBIX TEXHOJIOTHIA;
HHTEepeca K 0OYUCHUIO U MO3HAHUIO,
110003HATENNLHOCTH, TOTOBHOCTH

M CIIOCOOHOCTH K

caM000pa30BaHHIO,

HCCIIE0BATEIbCKOM NEATCIBHOCTH, K
OCO3HAaHHOMY BBIOOPY HAIPABICHHOCTY
YpOBHSI 00Y4EHHUS B JAIbHECHUIIIEM.

YMHOXKEHUE U JACJICHUC OOBLIKHOBEHHBIX

31

-CIIOCOOHOCTH IPUMCHATH 3HAHUA,




npo0eii

MoJTygaeMble TIPY U3yYICHNH MPEeIMeETa,
JUTSl pELIeHUs 3a/1a4, CBSI3aHHBIX C
OKpYXarouei mpupoAHON Cpeoi,
MOBBILLIEHUS YPOBHS SKOJIOTMUECKON
KyJbTYPBI, OCO3HAHUS TI00ATHHOTO
XapaxTepa IKOJOTHIECKHIX MPOOIIeM H T
UX PEUICHHS IOCPEICTBOM

METOJIOB IIPEIMETA; -
HKOJIOTHYECKOTO MBIIUICHHUS, YMEHHS
PYKOBOJICTBOBATHCS] IM B
[103HABATEJIbHON, KOMMYHUKATHBHOM U
COLIMAJIbHOM MTPaKTUKE

[Iponopuun

20

NOHUMAaHHS 3HAYCHUSI MAaTeMaTHIECKOM
HaYKH B KU3HU COBPEMEHHOI'O OOILECT!
CIOCOOHOCTH BJIAZIETh JJOCTOBEPHOI
nHpopmanueii o nepesoBbIX
JIOCTHKEHUSIX U OTKPBITUSIX MUPOBOH 1
OTeYEeCTBEHHOW MAaTEMAaTHKH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHH
00 ycTpoiicTBe MHpa U OOILECTBA;

ITonoxuTeabpHEBIC 1 OTPHUIATCIILHBIC
quciia

13

-CTpEeMJICHHUS K B3aNMOIIOHUMAHUIO 1
B3aMMOTIOMOIIIH B TIPOIIECCE ITON yUeO!
JIeATEIbHOCTH; TOTOBHOCTH

OIICHUBATh CBOE MTOBEJICHHE U ITOCTYTIKY
CBOUX TOBApUILEH C MO3ULIMU
HPaBCTBEHHBIX U MTPABOBBIX HOPM C YUé
OCO3HAHUSA MOCIEICTBHIHA MOCTYIIKOB;

CrokeHne ¥ BEIYUTAHHE TT0JIOKATEIBLHBIX
N OTPULATCIIbHBIX YUCECII

11

-CIIOCOOHOCTH PUMEHSITh 3HAHUS,
MOJy4aeMble IIPY U3Y4EeHUU IPEaMeTa,
pelleHys 3aa4, CBSI3aHHBIX C OKPYKaK
IIPUPOJHON CPEAOH, IOBHIIICHUS YPOB!
9KOJIOTMYECKOH KYJIbTYpbl, OCO3HAHHUS
I7100aJIBHOTO

XapakTepa 3KOJOTHYECKHX MPOoOIIeM U T
HX PEUIeHHs OCPEICTBOM

METOJIOB MIPEMETA;

YMHOXKEHUE U JCIICHUC ITOJIOXKHUTCIIBHBIX
N OTPULATCIIBHBIX YUCCIT

12

-MHPOBO33PEHUYCCKUX TIPENCTABICHUI
COOTBETCTBYIOIINX COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U
COCTaBJIAIOIIIX OCHOBY JUISI IOHUMAHHS
CYITHOCTH HAYYHOH KapTHHBI MUPA;
MpeCTaBICHAN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHA MIPHUPOIHI,
B3aHMOCBSI35IX YeJIOBEKa C MMPUPOTHON
Cpenoi, 0 PO peaMeTa B IIO3HAHUU
3TUX 3aKOHOMEPHOCTEH; -
[M03HABATEILHBIX MOTHUBOB,
HaIpaBJICHHBIX HA TMOJYYCHHE HOBBIX 3
10 TIPEIMETY, HEOOXOTUMBIX JIJIST OO'BSIC
Ha0JII0Ta€MBIX MPOIIECCOB U SBJICHUH;

Pewenne ypaBHeHuM

13

-TI03HABATEIbHON M WH(POPMAIIMOHHO]
KYJIBTYPBL, BTOM YHCJIC HaBBIKC
CaMOCTOSATENEHOW Pa0OTHI C YICOHBIMH
TEKCTaMH, CIIPABOYHOH JTUTEPATYPOIA,
JOCTYINHBIMU TEXHUYCCKUMHU CPECTBAN
WHPOPMALMOHHBIX TEXHOJIOTHIA;
HHTEpeca K 0OYYCHUIO U MO3HAHUIO,
JI0003HATEIIBHOCTH, TOTOBHOCTH

1 CTIOCOOHOCTH K

camo00pa3oBaHHuIo,

HCCIICIOBATEIBCKON JEATENBHOCTH, K
OCO3HAHHOMY BEIOOPY HAIIPABICHHOCTH
YPOBHSI 00yUYCHHS B AaJbHEUIIICM.

KoopauHatsl Ha MI0CKOCTH

13

-OCO3HaHUA HCHHOCTH XHU3HHU,




OTBETCTBCHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 30POBBII
00pa3 *KU3HH, OCO3HAHHMS ITOCICACTBUI
HETPUATHS BPSIHBIX MPUBBIYCK,
HE0OX0IMMOCTH COOITIOIEHUS TTPABIIT
0e30I1aCHOCTH B OBITY U PeabHOM JKU3]

10

IToBTOpEeHME

15

-KOMMYHHKATHBHOH KOMIETCHTHOCTH B
0OIIECTBEHHO MOJIC3HOM, yueOHO-
HCCIIEI0BATENIbCKOM, TBOPUYECKOM U
IPYTHX BUIAX IESTSIFHOCTH; HHTEpeca
MPAaKTUICCKOMY H3yUYCHHIO TpodeccHii
TpyZAa Pa3IuYHOrO POJa, B TOM YHUCIIC
OCHOBE NMPUMCHCHHS MPEMETHBIX 3HAH
0CO3HAaHHOTO BBIOOpA

WHAUBUIYATEHOH TpPaeKTOPHH
MPOJOJKCHUSL 00pa30BaHUS C YIETOM
JUYHOCTHBIX HHTEPECOB U CTIOCOOHOCTY
MIpeaMeTy, OOIIEeCTBEHHBIX HHTEPECOB 1
MOTpeOHOCTEH.

Hroro

170

TemaTuueckoe NJIAHUPOBAHME MO ajiredpe B 7 Kjaacce

Ne HaumeHnoBaHue pa3zjiesia KoauuecTBo JlesiTeJIbHOCTH YUUTEJIS € Y4eTOM
n/n 4acoB NPOrpaMMbl BOCIIHTAHUS
1. Bripakenusi, TOXx/1ecTBa, 174 -OpraHu30BHIBaTh PabOTy 00YJaIOLINXCS C

YpaBHCHUS

o0OyJaromuxcs;

CBEpPCTHUKAMU;

COLMAJIbHO 3HAYUMON MH(OpMAIME 10 OBOLY
MOJTy4aeMOil Ha ypOKe COLIMAIBHO 3HAYMMOMN
nHpopmanuu — 006CyX/1aTh, BEICKa3bIBaTh MHEHUE;
-[IPUBJIEKATh BHUMAaHUE 00YJaOLINXCS K
oOcyxaeMoi Ha ypoke HHPOpMaIHH,
aKTUBH3AlMM [I03HABATEIbHOU 1€ATEIbHOCTH

-MHUIUMPOBATh 00YJAOLINXCS K 00CYKICHHUIO,
BBICKa3bIBaHUS CBOETO MHEHUSI, BBIPAOOTKE CBOETO
OTHOILIEHMSI MO MTOBOJIY MOTy4aeMOl Ha ypoKe
COLIMAJIbHO 3HAYUMOM MH(pOpPMaLINY;

-no0Y»XAaTh 00y4YaroLXcs COOI01aTh Ha

ypOKe OOIIETTPUHATHIE HOPMBI TIOBEACHUS,
MpaBmIa OOIIEHHS CO CTAPIINMHU U

-IpUBIIEKAaTh BHUMAHUE 00YyJarOIInXcs K
LIEHHOCTHOMY aCIIeKTy N3y4aeMbIX Ha YpPOKE
SIBJIEHUM, [IOHSITUH, TPUEMOB;

-o0yX/1aTh 0O0yYaromuxcs CcOOM0IaTh Ha
ypOKEe TMPUHIMIBI Y4eOHOW NUCIUIUIMHBI U
CaMOOpTaHU3aIHH;

-peann30BBIBATh HA YPOKaX MOTHUBHUPYIOIIHIA
MTOTEHIIHAJ FOMOPA, Pa3psiKaTh HAMPSHKCHHYIO
00CTaHOBKY B KJIacCe;

-UHUOHUUPOBATH U NOAJACPIKHNBATH
HCCIIEIOBATENBCKYIO IEATETHbHOCTh
00yJaromuXxcst B paMKax peain3aiim




IPYINIIOBBIX U HHAUBUIYATBHBIX
HCCIIEI0BATENBCKUX MIPOEKTOB;

-YIpaBIATh Y4eOHBIMH I'PYIIIIAMH C LENBIO
BOBJICUCHHUS 00YHYAIOIINXCS B IPOLIECC O0yUCHUS U
BOCIHUTAHMsI, MOTHBHUPYS UX y4eOHO-
MO3HABATEIBHYIO JIEATEILHOCTD;

Cratuctnyeckme XapaKTepUcTukun

54

BOCIHUTHIBATh UHTEPEC K MO3HAHUIO.
-(opMuUpOBaTH YMEHHS IPOBOIUTD
WCCIICIOBAHMSI, aHATTU3UPOBATH PE3yIIbTATHI,
HAy4YHO apryMEHTHPOBATh IMOJTYYCHHBIE BBIBOBI,
MIPEJICTaBIATh U MPUBJICKATh BHUMAHUE
00y4aromuxcs K IeHHOCTHOMY acCIleKTy
M3y4aeMbIX Ha YPOKE SIBJICHUH, IIOHATUH, IIPUEMOB,
--[IPUMEHSTH HA YPOKE HHTEPAKTUBHBIE (DOPMBI
paboThI ¢ 00YUYAIOIITUMUCS:

UHTEIICKTYaTbHBIC UTPhI, CTUMYIUPYIOIIHIE
MI03HABATEbHYIO MOTHBAIIHIO 00YJaOITHXCS,
-nmo0y»XAaTh OO0y4YarIIUXCS CcoONoAaTh Ha
YpOKE TMPUHIMIBI Y9eOHOW IUCIUIUIMHBI U
caMOOpraHu3aluy;

-peaTM30BBIBATh HA YPOKaX MOTHBHP YIOIIIHIA
MOTEHIIMAT IOMOpa, Pa3psiKaTh HAMIPSKEHHYIO
00CTaHOBKY B KJlacce,

UHUIIUHPOBATH O0yJaIOUINXCcs K

00CYXIEHUIO, BBICKa3bIBAHHIO CBOCTO

MHEHHUS, BEIPAOOTKE CBOETO OTHOIICHHSI IO TOBOLY
TI0JTy9aeMOM Ha YPOKE COIMAIEHO 3HAYMMOM
uHdopmauu

BOCITUTHIBATh KOMMYHHKA0EITHLHOCTb,
AKTUBHOCTH, yMEHHE CONEPEIKUBATH B XOJIE
KOJUIGKTHBHOM JESITETLHOCTH

-BOCIIMTaHKE TPY10Ir00H s, HACTOHYNBOCTH,
yIIOpPCTBA,

UCTIONB30BaTh BOCIIUTATENBHBIE BO3MOKHOCTHU
coJiepKaHus y4eOHOro
npeaMeTa yepe3 mo100p COOTBETCTBYIOIINX
3aJ1a4 JJTs PEeIICHMS], TPOOJIEMHBIX CHTYAIHH JIs
oOcyXJeHHs B Kiacce,

-MHUIUAPOBATh O0YJAIOIMIUXC K

00CYKJIEHUIO, BEICKA3bIBAHUIO CBOETO MHEHUS,
BHIPAa0OTKE  CBOETO OTHOIICHUS T10 TIOBOLY
MOJIy4aeMOil Ha ypOKe COLMATBHO

3HAYUMOM MH(pOpMAIIHH.

dyHKUMM

114

-OpraHu30BbIBaTh pabOTy 00yJarOIMIMXCS C
COLIMAJIbHO 3HAYMMOM MH(OpMaLHel o MOBOAY
I10JIy4a€MO Ha ypOKE COLIMATILHO 3HAYUMOU
uHpopManuu — 00CyXk/1aTh, BHICKa3bIBaTh MHEHUE;
-pUBJIEKaTh BHUMaHUE 00yJarommxcs K
o0cyx/1aeMoi Ha ypoke HH(pOpMaLuy,
aKTHUBM3AlMM [I03HABATEIbHOU 1€ATEIbHOCTH
o0yJaromuxcs;

-MHULUMPOBATh U NOEP/KUBATh




HCCIIEIOBATEIBCKYIO IS TEIIBHOCTh
00y4YaIoONIMXCS B paMKax pealln3aliiu

TPYHIIIOBBIX U UHAUBUYAJIbHBIX
UCCIIE/I0BATENbCKUX IIPOCKTOB;

-YIPaBJIATh YUCOHBIMH TPYIIIAMH C LENBIO
BOBJICUCHUS 00YHYAIOIINXCS B IPOLIECC 0O0yUCHUS U
BOCITUTAHUSI, MOTUBUPYS HX y4eOHO-
II03HABATEIIBHYIO JIESTEIbHOCTB;

- hOpMHUPOBATH Pa3BUBATH TPYAOBHIC HABBIKH
-pa3BUBaTh BHUMaHUE, COOPAHHOCTh, 1aBaTh
BO3MOXKHOCTH OLIEHUTH ce€0s1 B KOJJICKTUBE,

-mO0Y»XAaTh 00y4YaIONINXCs COOII0IaTh Ha

YPOKE IPUHIIUIIBI YI€OHOUW TUCIUTUINHEI,
-IPUMEHATH Ha YPOKE HHTEPAKTUBHBIC (POPMBI
paboTHI ¢ OOYJAOIIMMHUCS: TPYIIOBas pabora
WK paboTa B Mapax, KOTOPbIE Y4aT 00yJaroIuXxcs
KOMaHJHOW paboTe U B3aUMOJICHCTBHIO C
JPYTUMU 00Y4arOIIUMHUCH.

CrteneHb C HaTypasribHbIM
nokKkasarternem

11y

BOCIHUTHIBATh UHTEPEC K MMO3HAHUIO.
-(opMuUpOBaTH YMEHHS IPOBOTUTH

WCCJICJIOBAHHUS, aHATH3UPOBAThH PE3YIIbTATHI,
HAy4YHO apryMEHTHPOBATh MOJTYYCHHBIE BBIBOIBI,
IPEJICTABIISITh U PUBJICKATh BHUMAHUC
00y4aromuxcs K IeHHOCTHOMY acIeKTy
M3y4aeMbIX Ha YPOKE SBJICHUI, IOHITUH, IPUEMOB,
-IIPUMEHSTh Ha YPOKE UHTEPAKTUBHBIE (DOPMBI
paboThI ¢ OOYJAIOIITUMUCS:

UHTEIJIEKTyaIbHbIe UTPBI, CTUMYIUPYIOIIHE
MMO3HABATEIHHYIO0 MOTHUBAITUIO 00 YJIAFOIIIUXCS,
-nmo0y»XAaTh OOydYaroIUXCs COONI0AaTh Ha
ypOKE TMPHUHIMITBI YIeOHOW IUCIUTUITMHBI U
caMoOpraHu3aIuy;

-peaT30BBIBATh HA YPOKAX MOTHBHP YIOIIIHIA
MOTEHIIMAT IOMOPa, Pa3psiKaTh HAMIPSKEHHYIO
00CTaHOBKY B KJlacce,

WHUITUUPOBATH 00yJaAIONTUXCS K

00CYX/ICHUIO0, BBICKa3bIBAHUIO CBOETO

MHEHWUS, BEIPAOOTKE CBOETO OTHOIICHHS TIO TTIOBOLY
MOJTy4aeMOM Ha YPOKE COIMAIIBHO 3HAUUMOU
uH(pOopMaIu

BOCITUTHIBATh KOMMYHHKAOEITHLHOCTb,

AKTUBHOCTH, yMEHHE CONEPEIKUBATH B XOJIE
KOJUIGKTHBHOM JESITEITLHOCTH

-BOCIIUTaHKE TPY0JI00Hs, HACTOHUNBOCTH,

yIIOpPCTBA,

MHorouneHsbl

174

-MHHUIIMUPOBATH 00YUAIOIUXCSI K 00CYKACHHUIO,
BBICKa3bIBaHUS CBOCTO MHEHHS, BEIPAOOTKE CBOETO
OTHOIICHHUS TI0 TIOBOJTY MOTy4YaeMOi Ha YpOKe
COIIMAJIEHO 3HAYMMOM HMH(OpMAIIHH;

-o0Y»XAaTh 00yJYaIONUXCs COOJII0IaTh Ha

ypOKe O0IIEeNPUHSATHIC HOPMBI ITOBECHUS,




TpaBmIa OOIICHUS CO CTAPIIMMHU U
CBEPCTHHKAMH,

-TIPUBJICKATh BHUMAHUE O0YyJAIOIINXCS K
[IEHHOCTHOMY aCIIeKTY U3y4aeMbIX Ha YPOKe
SIBJICHUM, OHATUM, TPUEMOB,

-o0yX/1aTh OO0yYarIMUXCs COONIOAaTh Ha
YpOKE TPHUHIUIBLI y4eOHOH TUCIUILIMHBI U
CaMOOpraHu3aIni,

-YIPaBJIATh YY€OHBIMU TPYIITIAMU C TETBIO
BOBJICYCHUS 0OYHYAIOIIMXCS B IPOLIECC O0yUECHUS U
BOCITUTaHUSI, MOTUBUPYS X Y4eOHO-
MMO3HABATENIBHYIO JCSITCILHOCTD,

MPUMEHSATH HA YPOKE HHTEPAKTUBHBIC (hOPMBI
00yJarOIUMUCS: JUCKYCCUU, TAFOT
00ydJaronmMcs BO3MOKHOCTh TPHOOPECTH
BEJICHUS] KOHCTPYKTUBHOTO JIHAJIOTA,
(hopMUpoOBaTh pa3BUBaTh TPYJIOBHIC HABBIKU
-pa3BUBaTh BHUMaHUE, COOPAHHOCTH, 1aBaTh
BO3MOXXHOCTb OIICHUTh CEOS B KOJJICKTHUBE.

®opmynbl CokpaEHHOro
YMHOX€EHWS!

194

-opMHpOBATH YMEHUS TPOBOAUTH
YICCIIEZIOBAHHMS, aHAIM3UPOBATH PE3yIbTATHI,
HAYYHO apTyMEHTHUPOBATH ITOJy4YCHHBIE BBIBOJIBI,
IPE/ICTABIATh U IPUBIICKaTh BHUMAaHUE
00yJaromuxcst K IEHHOCTHOMY acleKTy
U3y4aeMbIX Ha YPOKE SIBICHHA, IIOHATUH, TPHEMOB,
-IIPUMEHATH HA YPOKE HHTEPAKTUBHBIE (HOPMBI
paboThI ¢ O0yYAIOITUMHUCS:

MHTEJUICKTYaIbHBIE UTPBI, CTUMYJIUPYIOIINE
MI03HABATEJIbHYIO MOTHBAIIMIO O0YJaOLINXCH,
-o0yX/1aTh 0O0yYaromuxcs CcoOM0IaTh Ha
ypOKe MPHUHIMIIBI Y4eOHOW IUCLUUIUIMHBI U
CaMOOpTaHU3aIHH;

-pearn30BbIBaTh HA YPOKaX MOTHUBUPYIOIIUI
MOTEHIMAJ FOMOpa, pa3psiKaTh HAPSHKEHHYIO
00CTaHOBKY B KJiacce,

Cuctembl NMMHENHBbIX YpaBHEHUN

16 4

- hhopMHUPOBATH pa3BUBATh TPYAOBHIE HABBIKH
-pa3BUBaTh BHUMaHUe, COOPaHHOCTh, TaBaTh
BO3MOKHOCTB OIIEHHTH Ce0s1 B KOJUIEKTHBE,
-o0Y»XAaTh 00y4aIoUXCs COOII01aTh Ha

YpOKE IPUHIIUIIBI Y9€OHOW TUCIUTUINHEI,
-IIPUMEHSTH Ha YPOKE HHTEPAKTUBHBIC (DOPMBI
paboThl ¢ O0yyaroIUMUCs: TpymmnoBas padoTa
WM padoTa B mapax, KOTOpPbIE y9aT 00yJaroIIuXCst
KOMaH/THOW paboTe M B3aMMOJICHCTBHIO C
JIPYTUMH 00YYarOIIUMUCH.

-TIPUBJIEKATh BHUMaHUE 00yUYaIOIIUXCS K
o0cyxmaemMoii Ha ypoke nHGOpMaIi,
AKTHUBU3AIIMH TIO3HABATETILHOU 1eATeThHOCTH
00yJaromuxcs;

-MHHUIIMUPOBATH 00yUYaAIONINXCS K 00CYKISHUIO,
BBICKa3bIBaHUS CBOETO MHEHUS, BRIPA0OTKE CBOETO
OTHOILEHUS 10 TIOBOJY I10Jy4aeMOH Ha




YpOKE COLMATBHO 3HAYNMOU WH(POPMAIIHUH;
-O0Y»XAaTh 00yJYaIONUXCs COOII0IaTh Ha
ypOKe OOIIETIPUHATHIE HOPMBI TIOBEACHHUS,
MpaBmIa OOIICHUS CO CTAPIINMHU U
CBEPCTHHUKAMU;
-TIIPUBJIEKATh BHUMAHUE 00YJarOMIMXCs K
IIEHHOCTHOMY aCIIeKTY U3y4aeMbIX Ha YPOKE
SIBJIEHUM, [IOHSITUH, TPUEMOB;
-o0yX/1aTh 0O0yYarIMUXCs COONIOAaTh Ha
YpOKE TMPUHIMIBI Y4eOHOW NUCIUIUIMHBI U
CaMOOPraHU3alNH;
-peayn30BBIBATh HA YPOKAX MOTUBHPYIOIIUN
MTOTEHITM A FOMOpa, pa3psHKaTh HAMIPSKEHHYIO
00CTaHOBKY B KJ1acce

lMoBTOpeHwe 3a kypc 7 knacca 6u -OpraHu30BBIBaTh PabOTy OOYUAIOIIMXCS C
COIMAIPHO 3HAYUMOM MH(pOpMaIIUEH IO TTOBOY
MOJTy4aeMOM Ha YPOKE COLMATbHO 3HAYMMOU
uH(popMaIuu — 00CyK1aTh, BBICKa3bIBATh MHEHHE;
-TIPUBJIEKATh BHUMAaHUE 00YJaroIIuXCs K
oOcykaeMoi Ha ypoke HH(POpMAIIHH,
AKTHUBM3ALIMH [T03HABATEILHOM e TEIbHOCTH
00y4aroImuxcs;

-MHUIIMUPOBATH 00yUYaIOUINXCs K 00CYKIEHUIO,
BBICKA3bIBAaHUS CBOCT'O MHEHUSI, BRIPAOOTKE CBOETO
OTHOIICHHUS IO MOBOAY MOJTy4aeMOi Ha YpOKe
COLMAIIHO 3HAYMMOI HH(pOpMAIIHH;
-no0y»XAaTh 00y4aromxcs co0JII01aTh Ha
YpPOKE OOIIETTPUHSATHIC HOPMBI TTOBEICHUS,
npaBujia OOIICHUS CO CTAPIIUMU U
CBEPCTHUKAMH,

-IpUBIEKAaTh BHUMaHUE 00yJaromnxcs K
IIEHHOCTHOMY aCIIeKTY U3y9aeMbIX Ha YPOKe
SIBJIEHUM, TIOHSTUH, TPUEMOB;

-o0yX/1aTh 0O0yYarolmuxcs COOM0IaTh Ha
ypOKEe MPHUHIMIBI Y4eOHOW NUCIUIUIMHBI U
CaMOOpTaHu3aIuy;

-peanu30BBIBATh HA YPOKaX MOTHUBHUPYIOIIHIA
MTOTEHIIHAJ FOMOPA, Pa3psiKaTh HAMPSKCHHYIO
00CTaHOBKY B KJIacCe;

-MHUIIMAPOBATH U TIOIJICPKUBATH
UCCIIEJIOBATEIbCKYIO IS TENFHOCTD
00yJaromuXCcsl B paMKax peaanu3aiin
TPYIIOBBIX U WHAUBUIYAIbHBIX
HCCIIeIOBATEIILCKUX TIPOCKTOB;

-YIPaBIATh YU€OHBIMU TPYMIIAMHU C TIENIBIO
BOBJICUEHUS 00yYarOIIMXCs B IpoLecc 00y4eHus u
BOCIIUTAHMSI, MOTHUBHUPYSI KX y4eOHO-
MTO3HABATEIBHYIO JCITCIHHOCTD

Bcero 1024




TemaTHueckoe NVIAHMPOBaHNE MO reoMeTPUM B 7 KJacce

Ne m\nm

HaumenoBaHue pa3uena

Koua-Bo
4acoB

I[eHTeJ'IbHOCTB YUUTETA C YIETOM
nporpaMmbl BOCIIMTAHUSA

OcHOBHBIE CBOICTBA IPOCTENIINX TEOMETPUUECKUX

¢uryp

164

- YCTaHABJIMBAThH JOBEPUTEIIbHbBIE
OTHOIICHUS MEXIY YIUTEIIEM U
00yJaronMMHCs, CIIOCOOCTBYIOMINX
MMO3UTUBHOMY BOCIIPUSTHIO YIAITUMUCS
TpeOOBaHMI U MPOCKO yUUTENS,
WHUIUUPOBATH 00yUYAIOITUXCS K
00CYKJIEHUIO, BBICKa3bIBAHUIO CBOETO
MHEHWUS, BBIPA0OOTKE CBOETO OTHOIIICHUS
o

MOBO/TY ITOTy9aeMOi Ha YPOKE COIMAIILHO
3HaYUMOM HHpopmManuu

BOCIIMTHIBATH KOMMYHHKA0EITLHOCTD,
AKTUBHOCTH, YMEHHE COTIEPEKUBATH B
xoj1e

KOJUIEKTUBHOM JI€ATEILHOCTH,
(hopMUPOBATH pa3BUBATH TPYIOBEIC
HaBBIKU

-pa3BUBaTh BHUMaHUE, COOPAaHHOCTb,
JaBaTh

BO3MOYKHOCTH OIICHUTH Ce0s1 B KOJIJICKTHBE,
-O0YX)AaTh 00y4aroIXCcs COOM0IaTh Ha
YpOK€ IPUHILIUIIBI Y4eOHOM

JUCIUIUIMHBI 1 CAMOOPTaHU3AIINY;
-pean30BBIBATh HA ypOKaxX
MOTHUBHPYIOIINN MOTEHIIMAT IOMOpa,
pa3psiKaTh HAMPSHKEHHYIO 00CTaHOBKY B
KJacce;

-MHUIIMAPOBATH U TIOJIJICPIKUBATH
UCCIIEJIOBATENLCKYIO eI TELHOCTD
00yJaromuXCcsl B paMKax peaanu3aiin
TPYMIMNOBBIX U WHAUBUAYAIbHBIX
HCCIIeIOBATEIILCKUX TIPOCKTOB;
-YIPaBIATh YU€OHBIMU TPYIIAMH C HENbI0
BOBJICUEHUST 00YJAIOITUXCS B TIPOIIECC
o0y4deHUsl U BOCIIUTAHUS, MOTUBUPYS HX
y4e0HO-TT03HABATEIIBHYIO JCSITCIIBHOCTD;

CMexHBIE M BEPTUKAIbHBIE YIJIbI

IIPUBJICKAaTb BHUMAaHUC

yyaumxcs K 00cyx/1aeMoil Ha ypoke
nH(pOpMaIMY, aKTUBU3ALIUU
IT03HABATEIBHON JIEATEIIEHOCTH
WHUIMAPOBATh 00YYAIOLINXCS K
00CYXI€HUI0, BHICKA3bIBAHNUIO CBOETO
MHCHUA, BI:Ipa6OTKe CBOCT'O OTHOLICHUA




o

MOBOY OJTy4aeMoil Ha ypOKe COLMAIBHO

3HAYMMOU UH(pOpMaITUU

BOCITUTHIBATH KOMMYHHUKA0€ITbHOCTD,

AKTUBHOCTh, YMEHUE COTICPEKUBATH B

xoze

KOJUUICKTHBHOM JIESITEIbHOCTH

-BOCIIMTAHUE TPYAOTIOOHS,

HACTOWYMBOCTH, YIIOPCTBA,

MCIOJIb30BATH BOCIUTATEIbHBIE

BO3MOXKHOCTH COZIepIKaHUS
y4eOHOTro IpeaMera uepes noaoop

COOTBETCTBYIOIIMX 3a71a4 JIJIsl PEIICHHUS,

MPOOJIEMHBIX CHTYAIIHH 7151 00CYKICHUS B

Kjacce,
-MHUIIMUPOBATh O0YUaIOIINXCS K
00CYX/ICHUIO, BBICKa3bIBAHUIO

CBOETO MHEHHUS, BBIPAOOTKE CBOETO
OTHOILEHMS 110 TOBOY [TOJIy4yaeMoil Ha
YPOKE COIHATBbHO

3HaYNMOU HH(POPMAITUH,
yCTaHABIIMBATh IOBEPUTEIIHHBIE
OTHOILICHMSI MEX]y YUYUTEIEM U
00y4aroImuMHCs, CIOCOOCTBYIOIINX
HO3UTUBHOMY BOCIIPUSATHUIO YUAILIUMUCS
TpeOOBaHUl U MPOCHO yUUTENS

[Tpu3Haku paBeHCTBA TPEYTrOJILHUKOB BOCIHUTHIBATh UHTEPEC K MMO3HAHUIO.
-(opMuUpPOBaTH YMEHHUS TPOBOAUTD
WCCIIeIOBAHMS, aHATU3UPOBATh
pe3yNabTaThl, HAYYHO apTYMEHTHPOBATH
MOJTy4EHHBIE

BBIBO/IBI, PE/ICTABISTH U PUBJIEKATh
BHUMAaHWE

00y4aronuxcs K IEeHHOCTHOMY acCIeKTy
M3y4aeMbIX HA YPOKE SABJICHU, TOHSATHUI,
IPUEMOB,

-TIPUMEHSTH Ha YPOKE HHTCPAKTUBHEIC
(opMbI pabOTHI C 00YYAIOLTUMHUCS:
WHTEJUICKTYaJIbHBIC UTPHI,
CTUMYIIUPYIOIINE

144 MO3HABATEIbHYI0 MOTHUBALINIO
00yJarommxcs,

-o0Y»XAaTh 00y4aroIXCsl COOM0IaTh Ha
YpOKE IPUHIIUIIBI Y4eOHOM

JVICIIATUTAHBI ¥ CaMOOPTaHU3aIINH;
-peann30BBIBATh HA YPOKaX
MOTHBHPYIOIIMHI OTEHIMAI FOMOpa,
paspsuKaTh HAMPSHKEHHYI0 OOCTAaHOBKY B
KJiacce,

WHUIUUPOBATH O0yUYaAIONIUXCS K
00CYXJIEHUIO, BRICKA3bIBAHUIO CBOETO
MHEHHMSI, BBIPAOOTKE CBOETO OTHOLICHHUS
1o

MOBOJIY OJTy4aeMoil Ha ypOKe COLMAIBHO
3HAYMMOU HH(pOpMaITUU




CymMmma yrioB TpeyrojbHHUKa
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(¢hopMupoBaTh pa3BUBaTh TPYIOBBIE
HABBIKH

-pa3BUBaTh BHUMaHHE, COOPAHHOCTH,
JaBaTh BO3MOXKHOCThH OICHUTH CeOsl B
KOJIJICKTHBE,

-0y AaTh 00y4arOIINXCsl COOI0IaTh HA
ypOKe MPUHLUIIBI y4eOHOH

JVCIIATLIAHEI,

-IIPUMEHSTH Ha YPOKE HHTEPAKTHBHBIC
(hopmbI paboTHI C
00yJaronMMHUCS:TPYIIIOBas paboTa

i paboTa B mapax, KOTOpbIE y4aT
o0yyJaromuxcst KOMaHIHOH paboTe 1
B3aUMOJCUCTBUIO C IPYTUMHU
00yJaromuMucs,

-HCIOJIb30BaTh BOCIIUTATEIHHBIC
BO3MOXKHOCTH COZIepKaHUs
y4eOHOro mpeaMera yepes mojaoop
COOTBETCTBYIOIINX TEKCTOB JIsl YTCHUS,
3aja4 JiIsl pEIICHUs, IPOOJIEMHBIX
CUTyalui st 00CYKJICHHs Kiacce,
BOCITUTBHIBATH KOMMYHHKAOCIBHOCTD,
aKTUBHOCTh, YMEHUE COTIEPEKUBATH B
Xoj1e

KOJUIGKTHBHOM eI TEIILHOCTH,
(bopMHpOBATh pa3BUBATh TPYIOBHIC
HaBBIKH

-pa3BUBaTh BHUMaHue, COOPaHHOCTb,
J1aBaTh

BO3MOKHOCTh OIIEHUTH CE€0s1 B KOJUIEKTHBE,
-o0Y»XAaTh 00y4aroxcs cooM01aTh Ha
YpOK€ IPUHIIUIIBI Y4eOHOM

JVICIUTUTAHBI ¥ CaMOOPTaHU3aIINH;

reOMeTpI/I‘-ICCKI/IC MMOCTPOCHUA

6 9

-MHUOHUUPOBATH U NOAACPKHUBATH
HCCICA0BATCIILCKYIO ACATCIbHOCTD
06yqa}oumxcs[ B paMKax pcajindalinun
TPYHNIIOBBIX U HHAUBUAYAJIbHBIX
HCCICA0BATCIILCKUX ITPOCKTOB,

-YIPaBJIATh YU€OHBIMU I'PYTIIAMH C LENBIO
BOBJICUECHHUS O0YHAIOIUXCS B TPOLIECC
oOyueHusl U BOCIIUTAHUS, MOTUBUPYS UX
yueOHO-T103HaBATEIbHYIO AEATEILHOCTD;

- popMHpOBATH pa3BUBATH TPYIOBHIE
HaBBIKH

-pa3BUBaTh BHUMaHKE, COOPAaHHOCTb,
J1aBaTh

BO3MO>KHOCTh OLIEHUTH Ce0s1 B KOJUIEKTHBE,




-o0Y»XAaTh 00y4aroINXcs COOM0IaTh Ha
YpOKE MPUHIHIBI y9eOHOM

JIMCITUTITHHEI,

-IIPUMEHATH Ha YPOKE HHTEPAKTUBHBIC
(bopmbI paboTHI C

o0yJaroUMMucCs:  TpymHmoBas pabora
i paboTa B mapax, KOTOpbIE y4aT
o0yyaromuxcs KOMaHIHOH paboTe u
B3aUMOJCUCTBUIO C IPYTUMU
00yJaromuMucs,

-pa3BUBaTh y 00y4YarOIIUXCs
HMHTEpEC K MPUPOJIE, BOCITUTHIBATH
IBITJIUBBIX,
JTF0003HATENBHBIX JTIOICH, TOHUMAFOIIIHX,
4TO
YEJIOBEK — 3TO TOXKE YaCTh MPUPOJIBI YTO
OT MPUPOJIBI 3aBUCUT 30POBBE

YCJIOBCKaA

[ToBTOpEHUME

4y

Bcero

68 u

TemaTuueckoe NJIAHUPOBaHHE MO ajredpe B 8 Kiaacce

Ne o\

HaumenoBanue pasaesa

KoanuyectBo
YacoB

JleATeIbHOCTD YYHUTEJIS C Y4ETOM
padoueli MporpaMmbl
BOCIUTAHUSA

PannonansHbie qpodu

23y

@dopMHUpoBaTh UHTEPEC K H3YyUEHHIO

JKEJIaHUE TMPUMEHATH IOJyYEHHBIE 3E

JKU3HU;

Pa3BuBaTh HaBBIKH CaMOCTOSTEILHOM
TOTOBHOCTb K  camMoo0pa3oBaH

PEUICHUIO TBOPYECKUX 3a]1aY;

PasBuBatb  mHTEpEC K  IPOLLIO
HACTOSIIIIEMY POCCUICKOIN MaTeMaTHKH.

Pa3BuBaTh MareMaTU4YECKYIO pPEYb.
5.Ilpumensrs Ha YPOK:
UHTEPAaKTUBHbIE (hopmbI paboT
yyaluxcs:  MHTEIUICKTyalbHbIX — WI
TpYyIHIOBOM pabOTHI MK paboTHI B Mapa
KOTOpBIC YJaT LIKOJHHUKOB KOMAaHIHC
paboTe ¥ B3aMMOIEHCTBHUIO C JPYTUM
JETbMU

KBagpaTHbie KOpHU

17 4

|. BociuteiBath KYyJBTYPY v
OTHOLICHHE K MaTeMaTHKe Kak K
00IIIeUeTIOBEUCCKON KYJBTY!
urpampomiei 0co0yro poib B O0O0IIECT
Pa3BUTHH.

v.Pa3sBuBaTh  jOorMueckoe U KpUT
MBILLIJICHHE, KyJIbTypy ped
CIOCOOHOCTh K YMCTBEHHON
SKCIICPUMEHTY.

B.dopMupoBaTh KauecTBa JIMYHOCTH,



00ecIeYnBaroImx COIMAITLHY
MOOHWIBLHOCTb, CIOCOOHOCTD npr
CaMOCTOSITEIILHBIC PEIICHNUS;

. BoBnekarn yJarmuxcst Ha aKTUBHOC Y4

B PEIICHUN NMPAKTUICCKHX 3a/1a4
MaTeMaTUYeCKON HAMPaBIEHHOCTH, C
LIETTEI0 OCO3HAHMS Ba)KHOCTH
MaTeMaTHIeCKOro 00pa3oBaHMs Ha
MPOTSDKEHUU BCE

JKU3HH JTs1 YCTIEIITHON
po(heCCHOHATLHOM e TETLHOCTH.

. Yuuth yJamuxcst CTpPOUTDL JIMYHBIC T1J1al

JUTSL YCTICIITHOM pean3aliy IOCTaBIICH
3a7a4U.

. [IpumeHaTs Ha ypokax

UHTEPAKTUBHBIC (HOPMBI pabOTHI yUaIy
UHTEIUICKTYaIbHbIX UTP,

TPYIIIOBOW paboThl WM paboThl B
KOTOphIC y4YaT [IKOJBHUKOB KOM
paboTe U B3aUMOJCHCTBUIO C IPYTHMHU
JETHMHU

KBanparusle ypaBHEeHUs

214

1.®opmupoBaTh MIOHUMaHUE YpaBHEHU
BaKHEHUIIIEH MaTeMaTHYCCKOM

MOJEIH JJIs1 OMUCAHMS U N3YUECHHUS
Pa3HOOOPAa3HBIX PEATbHBIX CUTYAITHH.
2.Pa3BuBaTh OCHOBBI JTOTHYECKOTO,
3HAKOBO-CUMBOJIUYECCKOTO U
AITOPUTMHUYECKOTO MBIIIJICHHUSI.

. @opMHpoBaTh YMEHHU J€HCTBOBATD 110

3aJaHHOMY JITOPUTMY U
KOHCTPYHPOBATh HOBBIE.

. IIpumenATh Ha ypoKax

HWHTEPAKTUBHBIC (DOPMBI PaOOTHI YUl
UHTEIUIEKTYaIbHBIX U,

IPYNIOBO# paboOThl WM PabOTHI B
KOTOpBIE ~ y4aT IIKOJbHHUKOB  KOM
paboTe ¥ B3aMMOACUCTBUIO C IPYTUMHU
JeTbMH

Hepasenctpa

20 gy

BocmuteiBaTth KyabTypy TUIHOCTH,
OTHOIIIEHUE K MAaTEMAaTHUKE KaK K 4acT
00I1eYenoBeYecKOi KyJIbTYPhI, HTPaK
0CO0YI0 POJIb B OOIIICCTBEHHOM Pa3BH
DopMHpPOBATh KYJIbTYpPY
BBIYMCIICHUH.

Ppa3BUTHE JIOTHYECKOTO U KPUTHUECKO
MBIIIIEHUS, KYJIbTYPBI PEUH, CIIOCOOF
K YMCTBEHHOMY JKCIICPHMECHTY.
DopMUPOBaThH KayecTBa

JIMYHOCTH, 00ECIIEYNBAIOIIHE
COITMATbHYIO0 MOOWIBHOCTb,
CHOCOOHOCTH NPUHUMATh
CaMOCTOSITEITLHBIC PEIICHHS.
DopMHUPOBATH KaYeCTBA IMIHOCTH,
HEOOXOIUMBIE UYEIIOBEKY IS
IIOJIHOIIEHHOMU >KU3HU B
COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHbBIE MATEMATUUYECKOMN
JIEATEIbHOCTHU: SICHOCTU U TOYHOCTHU M
UHTYULUU.




6. ®dopMupoBaTh MPUBBIYKU K

CaMOMPOBEPKE, ITOTYMHEHHSI CBOMX JI¢

ITOCTaBJICHHOM 3aJaue,

JIOBEJICHUSI HA4aTOW paboThI 0 KOHII

7. TlpumeHATH Ha ypoKax
HWHTEPaKTUBHBIC ()OPMBI pabOTHI
YYaIIIXCS: HHTEIIEKTYaTbHBIX 1
rpynIoBoil paboThl WK PaObOTHI |
rapax, KOTOpPbI€ y4aT IIKOJIbHHK
KOMaHIHOH paboTe H

B3aMMOJEHCTBHIO C IPYTUMH IETHMH.

CrereHs ¢ 1eIbIM IT0Ka3aTeleM.
JIEMEHTHI CTATUCTUKHU

114

DopMHpOBaThH LIEJIOCTHO
MHPOBO33pEHUE, COOTBETCT!
COBPEMEHHOMY YPOBHIO Pa3BHUTHS H
OO0IIECTBEHHOM NMPAKTUKY.

PasBuBarth HABBII
CaMOCTOSITEIILHON pabOTHI.

Pas3BuBarth MaTeMaTHYECKy
IPaMOTHOCTb.

®opMupoBate yMeHHS  OIICHHUBATDH
YIeOHYIO JIeSATEILHOCTD; TIPHO
MOTHBAIIMIO K ITpOLIecCy 00pa3oBaHus;
®opMupoBaTh YCTOMYMBBIK W I
HHTEpeC K criocobam r
NIO3HaBaTeJIbHBIX 3a1;
MOJIOXKUTENIFHOTO ~ OTHONICHUS K
MaTEMAaTHKH;

®opmupoBath HABBIK
COTPY/IHHYECTBA C YUYUTEJIEM M CBEpCT
B pa3HBIX y4eOHBIX CHUTYalHsX, OTIPE,
cBOEi COOCTBEHHOH MO3UIINY.
Bxirodats B ypOK UTpOBBIE TIPOIIETY|
- reiiMep-TexXHOJOTUl (KBECTHI,
MHTEPAKTUBHBIE 3aJJaHUs, CKAHEP
(peHTreH) METOIMKY,), KOTOPbIE
MOMOTAOT MOAJIEPKaTh MOTHBAIINIO
oOyJarommxcs K

MOJIYYEHHIO 3HaHUW, HATa)KUBAHUIO
MO3UTUBHBIX MEXINYHOCTHBIX OTHOIL
MIOMOTaI0T YCTaHOBJIEHHIO
nmoOpoxkenaTelbHOM aTMoc(hepsl uepe
Y BHEKJIACCHBIE MEPOIPUATHSI.

IToBTOpEHNE

10 gy

|. @opMHpOBaTh TPEICTaBICHUS O Mare
KaK 4acTu
00IIIeUeIOBEYeCKO KYIBTYpPhI, O 3HAr
MaTeMaTHKH B DPa3BUTHH IMBUIIH3:
COBPEMEHHOTO OOIIeCTBa;

?.IlokazaTe poOJIb OTEYECTBEHHBIX YU
CTaHOBJICHHY HayKH MaTeMaTHKH;

. BocnuTeiBaTE Yy  ydammxcs  yCTO
UHTEpec K U3YICHUIO Mmare
TBOPYECKOTO  OTHOIICHHS K )

JIeATEIbHOCTH
MaTeMaTHYEeCKOT0 XapaKTepa.

Bcero

102 4




TemaTuuyeckoe MJIAHUPOBAHME 10 TeoMeTPHHU B 8 KJacce

Ne
m\n

HaumenoBanue pasaeiia

KoanuectBo
4acoB

JeATeIbHOCTD YUHMTEJIsl C y4eTOM padoueit
NPOrpaMMbl BOCITUTAHUS

YeTbIpexyrosbHUku

224

VYUTE OTCTaWBATEH CBOIO TOUKY 3PEHMS, TIOITBEPKIATH
(bakxTamu

YMETh MPABUIBHO apTyMEHTHPOBAThH CBOE PEIICHUE
DopMyIHUPYIOT COOCTBEHHOE MHEHHE U MTO3UIIHIO, 331210
BOIIPOCHI, CIYIIAIOT COOeCceTHIKA

CBOEBpPEMEHHO OKa3bIBAIOT HEOOXOAUMYO B3aHMOMOMOL
CBEPCTHHKAM

Teopema lMNudparopa

174

[oOyxnate 00y4aromuxcst COOI0AATh Ha YPOKE
OOLICTPHHATHIC HOPMBI IOBEICHHS, TIPABUIIA OOIICHHUS C
YUYHUTEIIEM U CBEPCTHHKAMH

,D,eKapTOBbI KoopawuHaTtbl Ha Ni1OCKOCTU

11y

VYpaBiATh y4eOHBIMHU IPYIIIIAMH C IIEJTBI0 BOBICUCHHUS
00yJaromuxcs B MPOLECC 0OYICHUS U BOCTIUTAHHS, MOTE
nX y4yeOHO-TI03HABATEIbHYIO IESTEIbHOCTD

[BuxeHne

WannumnpoBats 00ydaromuxcs K 00Cy X ICHHUIO,
BBICKa3bIBAaHHIO CBOETO MHEHHSI, BBIPAOOTKE CBOETO
OTHOIIICHHUS T10 ITOBOY MOJy4aeMOoil Ha ypOKe COIHAIIBHC
3HAYNMOI HHPOPMaUH

BekTopbl

YcTaHaBIMBATH TOBEPUTEIBHBIC OTHOIICHUS MEXIY YUH
¥ 00y4aloUIMMUCS, CIIOCOOCTBYIOLIUX MTO3UTUBHOMY
BOCHPUSTHIO yYallIUMHUCS TPEOOBAHUH U

IpoChO yUUTEIs

MoBTOpeHue. PelleHne 3agad

|. DopMHpOBATh NPEACTABIECHUS O TEOMETPUM, Kak
00II[eUeIIOBEYECKON KYJIBTYPhI, O 3HAYUMOCTH T'€OME]
Pa3BUTHH [IUBHIN3AIMH 1 COBPEMEHHOTO O0IIECTBa;

».[TokazaTs pONb  OTEYECTBEHHBIX  YYEHBIX
CTAHOBJICHUH HAyKH F€OMETPHH;

8. BociuTeiBaTh y ydamuxcs yCTOMYMBBIA HUHTEPEC K
U3YYEHUIO TEOMETPUH, TBOPUECKOTO OTHOLLEHUS K
y4eOHOI1 1eATeTbHOCTH MaTeMaTHYECKOT 0 XapaKTepa.

Bcero

68 u




TemaTuueckoe nianupoBanme. Ajaredpa 9 kaacc.

Ne i/t

Tema

Komnuectso
4acoB

IIGHTCJ'II)HOCTI) YUUTEIIA C YYETON
IMporpaMmbl BOCIIMTAHUA

KBanpartuunas ¢pyHkuus

22

Opranu3oBbIBaTh paboTy 00y4aroIuXC
COIMAIPHO 3HAYMMOU MH(pOpMaIuen 1
MOBOJIY TOTY4aeMOl Ha YpOKe COIHal
3HAYMMON HH(pOpMaIUK — 00CYKIaTh,
BBICKa3bIBATh MHCHHCE,

[IpuBnexaTh BHUMaHUE 00yYarOIINUXCS
o0cyx1aeMoi Ha ypoke uH(popmMaIum,
aKTHBM3AIMH IO3HABATEIbHON
JeSITeTbHOCTH 00yJaOIIXCS;

WNHuunmuposats o0yyarommxcs K
00CYX/I€HUI0, BBICKA3bIBAaHHSI CBOETO
MHEHHUS, BBIpAa0OTKE CBOEIO OTHOILIEHU
IIOBOJY MOJIy4aeMOi Ha ypOKe COLMaT
3HaYMMON HH(pOopManuy;

[ToOyxaTh 00y4aroImuxcs COOTI0AaTH
YpOKEe OOIICTPUHSITHIE HOPMBI TTOBEICK
npaBuiia OOIICHHUS CO CTAPIIMMHU
CBEPCTHUKAMU;

[IpuBnexkath BHUMaHUE 00YJIAIOIITUXCSI
LIEHHOCTHOMY aCIEKTYy U3y4aeMbIX Ha
SIBJIEHUM, TIOHSTUH, IPUEMOB;

[ToOy>xnaTh 00yUaromuxcst COOMI0AaTh
YpOK€ IPUHILIUIIBI Y4eOHOM
JTUCIUIIMHBI U CAMOOPTaHU3allNY;

Peann3oBbIBaTh Ha ypoKax MOTUBUPYK
NOTEHLIMAN FOMOpa, pa3psKaTh
HaNpsHKEHHYI0 OOCTAaHOBKY B KJIACCE;

WNHumupoBath U MO Iep)KUBATh
UCCJIEI0BATENBCKYIO IESITEIbHOCTD
o0yJaroluxcs B paMKax peaan3aliuu
TPYIIOBBIX U WHAWUBUAYAIbHBIX
HCCIIEIOBATENbCKUX IIPOEKTOB;

YpaBiarh yueOHBIMU TPYTIIIAMU C 11€J
BOBJIEUEHUS 00YJarOIIUXCS B MPOLIECC

00y4YeHHs U BOCITUTAHUS, MOTUBHUPYS ¥
y4e0HO- MO3HABATEIBHYIO JESITEIEHOC

YpaBHEHNUS ¥ HEPABEHCTBA C OJTHOM

MEepEMEHHON

14

Opranu3oBbIBaTh paboTy 00y4aroImuXC
COLIMAJIBHO 3HAYMMOI HH(pOpMaIHeH T
MOBOJly TTOJIy4aeMOi Ha ypOKe
COLMAJIBHO 3HAYUMOM MHpOpMaLUH —




00CyX1aTh, BRICKAa3bIBATh MHECHUE;

[IpuBnexaTh BHUMaHUE 00yYarOIINUXCS
o0cyx1aeMoi Ha ypoke uH(popMaIum,
aKTHBH3AIMH IO3HABATEIbHON
JeSITeTbHOCTH 00yJarOLIHXCS;

WNHunuuposats o0yyarommxcs K
00CYXI€HUIO, BBICKA3bIBAaHHSI CBOETO
MHEHHSI, BBIPA0OOTKE CBOETO OTHOIICHU:
IIOBOJY IOJIy4aeMOM Ha ypOKe COLMal
3HaYMMOH MH(pOpMaIH;

[ToOyxaTh 00y4aroImuxcs COOMI0AAThH
YpOKe OOIIENPUHATHIE HOPMBI IIOBE/ICE
npaBuiia OOIICHHUS CO CTAPIIMMHU
CBEPCTHUKAMU;

[IpuBnexkaTh BHUMaHUE 00Y4aIOIINUXCS
LIEHHOCTHOMY aCIIEKTY U3y4YaeMbIX Ha |
SIBJICHUM, IOHSITUH, TPUEMOB;

[ToOyxath 00y4aroImuxcs coOTI0AaTh
YPOK€ IPUHLIUIIBI Y4eOHOM
JMCIUIIMHBI X CAMOOPTaHH3aIUH;

Peann3oBbIBaTh Ha ypoKax MOTHBUPYK
IOTEHLMAJ IOMOpa, pa3psKaTh
HaANPSHKEHHYI0 00CTaHOBKY B KJ1accCe;

WNuumupoBats U NOJAEPKUBATh
UCCJIEI0BATENBCKYIO IESITEIbHOCTD
00yJaronuxcs B paMKax peain3auu
TPYMMNOBBIX U WHAUBUAYAIbHBIX
HCCTIE0BATENIbCKUX MPOEKTOB;

VYnpaBiasaTh yueOHBIMU IPYTIIIAMU C 1E)
BOBJIEUEHUS 00YJarOIIMUXCS B ITPOLIECC

00y4YeHMs U BOCITUTAHUS, MOTUBHUPYS ¥
y4e0HO- MO3HABATEIbHYIO JESITEIBHOC




YpaBHEHHUs U HEPABEHCTBA C ABYMs
[IEPEMEHHBIMU

17

Opranu3oBbIBaTh paboTy 00y4aroIuXC
COLMAJIHO 3HAYMMOI HH(pOpMAIHEH T
IIOBOJTy TIOJIy4aeMOH Ha YPOKE COLHAT
3HAUYMMOW HH(pOpMaIHK — 00CYXIaTh,
BBICKA3bIBaTh MHCHHE;

[TpuBnekaTh BHUMaHUE 00yUJAIOIIAXCSI
o0cyxmaemMoii Ha ypoke nHGOpMaIluH,
AKTUBH3AIMH [T03HABATEIIHPHON
JESITeTbHOCTH 00yJarOIIHXCS;

Nuunmupoats o0yyarommxcs K
00CYKJICHUIO, BEICKA3BIBAHUS CBOETO
MHEHHUS, BBIpAaOOTKE CBOETO OTHOIICHU
MOBO/IY TOJIy4aeMOW Ha YPOKE COIrall
3HaUYMMOM UH(popMaLHH;

[ToOyxate o0yuaronmxcs cooo1aTh
Ha YpOKE OOMIENpUHATHIE HOPMBI
NOBEJICHUS, INpaBHja OOIIECHUS CO
CTapIINMH U CBEPCTHUKAMH;

[IpuBnexkats BHUMaHUE 00YHAIOIITUXCS
[IEHHOCTHOMY aCIEeKTYy M3y4aeMbIX Ha |
SIBJICHUM, TIOHSITUH, TPUEMOB;

[ToOyxaTe 00y4aromuxcs coOII0AaTh
YPOKE PHUHIIHAITBI YIeOHOM
JTUCIUIIMHBI U CAMOOPTaHU3AlINY;

Peann3oBbIBaTh Ha ypoKax MOTUBUPYK
IOTEHLIMAN FOMOpa, pa3psKaTh
HaNpsHKEHHYI0 OOCTAaHOBKY B KJIACCE;

WNuumupoBats U NOJAEPKUBATh
HCCIEA0BATENIbCKYIO AESTEIbHOCTh
oOyJaromuxcs B paMKax peaau3ainn
TPYNIOBBIX W WHAUBUIYATbHBIX
MCCJIEI0BATENbCKUX MPOEKTOB;

VYnpaBiasaTh yueOHBIMU TPYIIIIAMHU C 1EJ
BOBJICUECHHUSI 00YUJAIOLINXCS B IPOLIECC

0o0yuYeHUsl U BOCIIUTAHUS, MOTUBUPYS
y4eOHO- MTO3HABATENbHYIO IEATEIIEHOC




Apudmerndeckas 1 reoOMETpUIecKas
IIPOrpeccuu

15

Opranu3oBbIBaTh paboTy 00y4aroIuXC
COLMAJIHO 3HAYMMOI HH(pOpMAIHEH T
MIOBOJIY IOJTy4aeMO Ha YPOKE COIHalT
3HAUYMMOW HH(pOpMaIHK — 00CYXIaTh,
BBICKa3bIBaTh MHCHHUC,

[TpuBnekaTh BHUMaHUE 00y4YarOIIUXCS
o0cyxmaemMoii Ha ypoke nHGOpMaIluH,
AKTUBH3AIMH [T03HABATEIIHPHON
JESITeTbHOCTH 00yJarOIIHXCS;

WNunnuupoBath 00ydarommxcs K
00CYXI€HUIO, BBICKA3bIBAaHHSI CBOETO
MHEHHSI, BBIPA0OTKE CBOETO OTHOIICHU:
IIOBOJY IOJIy4aeMOi Ha ypOKe COLMal
3HauYMMOM UH(popManuy;

[ToOyxate 00y4aromuxcs co0I0aaTh
yYpOKe OOLICTIPUHSTHIC HOPMBI TTOBEICE
npaBuiIa OOMICHHUS CO CTAPIIUMHK U
CBEPCTHHUKAMH,

[IpuBnexkaTh BHUMaHUE 00y4aIOIINXCS
LIEHHOCTHOMY aCIIEKTY U3y4YaeMbIX Ha |
SIBJICHUM, IOHSITUH, TPUEMOB;

[ToOyxaTh 00yJaroImuxcs COOTIOAATH
YPOKE MPUHIIUIIBI YIeOHOM
JMCIUTUTMHBI U CaMOOPTaHU3aIINH;

Peanu3oBeiBaTh Ha ypokax
MOTHBHPYIOIINN NOTEHLIAAT FOMOpa,
paspsKaTh HaNpsSHYKEHHYIO0 OOCTaHOBKY
KJ1acce;

WNuumupoBaths U NOJAEPKUBATh
UCCJIEI0BATENBCKYIO IESITEIbHOCTD
00yJaronuxcs B paMKax pean3auu
TPYMMOBBIX U WHAUBUAYAIbHBIX
HCCIIE0BATENIbCKUX MPOEKTOB;

YpaBiarh yueOHbIMU TPYTIIIAMU C 11€J
BOBJICUECHHUSI 00YUJAIOLINXCS B IPOLIECC

0o0yuYeHUsl U BOCTIUTAHUS, MOTUBUPYS ¥
y4eOHO- MTO3HABATENbHYIO IEATEIIEHOC




DneMeHThl KOMOWHATOPUKH U TEOPUHU
BEpPOSITHOCTEMN

13

Opranu3oBbIBaTh paboTy 00y4aroIuXC
COLMAJIHO 3HAYMMOI HH(pOpMAIHEH T
IIOBOJTy TIOJIy4aeMOH Ha YPOKE COLHAT
3HAUYMMOW HH(pOpMaIHK — 00CYXIaTh,
BBICKA3bIBaTh MHCHHE;

[TpuBnekaTh BHUMaHUE 00y4YarOIIUXCS
o0cyxmaemMoii Ha ypoke nHGOpMaIluH,
AKTUBH3AIMH [T03HABATEIIHPHON
JESITeTbHOCTH 00yJarOIIHXCS;

Nuunmupoats o0yyarommxcs K
00CYKJICHUIO, BEICKA3BIBAHUS CBOETO
MHEHHUS, BBIpAaOOTKE CBOETO OTHOIICHU
MOBO/IY TOJIy4aeMOW Ha YPOKE COIrall
3HaUYMMOM UH(popMaLHH;

[ToOyxate 00y4aromuxcs co0I0aaTh
yYpOKe OOLICTIPUHSTHIC HOPMBI TTOBEICE
npaBuiia OOLIEHMSI CO CTApPIIUMHU U
CBEPCTHHUKAMH,

[IpuBnexkaTh BHUMaHUE 00y4aIOIINXCS
[IEHHOCTHOMY aCIEeKTYy M3y4aeMbIX Ha |
SIBJICHUM, TIOHSITUH, TPUEMOB;

[ToOyxate 00y4aromuxcs coOI0AaTh
YPOKE MPHHIIUIIBI y4eOHOM
JTUCIUIIMHBI U CAMOOPTaHU3AlINY;

Peann3oBbIBaTh Ha ypoKaX MOTUBHUPYK
MIOTEHIIMAJ FOMOpa, pa3psikKaTh
HaIpsHKEHHYI0 00CTaHOBKY B KJIacce;

WNHumupoBath U MO IeP)KUBATh
UCCJIEI0BATENBCKYIO IESITEIbHOCTD
oOyuaroluxcs B paMKax peaan3aluuu
TPYMMNOBBIX U WHAUBUAYAIbHBIX
HCCIIEIOBATENbCKUX IPOEKTOB;

VYrpaBiarh yueOHbBIMU IPYIIIAMU C

1[EThI0 BOBIICUCHHSI 00YJAIOIIUXCS B
nporiecc 0Oy4eHHs U BOCITUTaHHUS,
MOTHBHUPYS HX y4eOHO- TTO3HABATEIbH?
JeSATEIILHOCT;




[ToBTOpEHME U pelIeHUE 3a1a4
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Opranu3oBbIBaTh paboTy 00y4aroIuXC
COLMAJIHO 3HAYMMOI HH(pOpMAIHEH T
IIOBOJTy TIOJIy4aeMOH Ha YPOKE COLHAT
3HAUYMMOW HH(pOpMaIHK — 00CYXIaTh,
BBICKA3bIBaTh MHCHHE;

[TpuBnekaTh BHUMaHUE 00y4YarOIIUXCS
o0cyxmaemMoii Ha ypoke nHGOpMaIluH,
AKTUBH3AIMH [T03HABATEIIHPHON
JESITeTbHOCTH 00yJarOIIHXCS;

WNHunuuposats o0yyarommxcs K
00CYXIEHUIO, BEICKa3bIBAaHHSI CBOETO
MHEHH$, BEIPAOOTKE CBOETO OTHOIIEHU
IIOBOAY I10JIy4a€MOM Ha yPOKE COLIMAIL
3HaYMMOH UHpOopMaIH;

[ToOyxate 00y4aromuxcs co0I0aaTh
yYpOKe OOLICTIPUHSTHIC HOPMBI TTOBEICE
npaBuiia OOLIEHUSI CO CTApIIUMHU U
CBEPCTHHUKAMH,

[IpuBnexkaTh BHUMaHUE 00y4aIOIINXCS
[IEHHOCTHOMY aCIEeKTYy M3y4aeMbIX Ha |
SIBJICHUM, TIOHSITUH, TPUEMOB;

[ToOyxate 00y4aromuxcs coOI0AaTh
YPOKE MPHHIIUIIBI y4eOHOM
JTUCITUTUIMHBI 1 CAMOOPTaHU3AINH;

Peann3oBbIBaTh Ha ypoKax MOTUBUPYK
MIOTEHIIMAJ FOMOpa, pa3psikKaTh
HaIpsHKEHHYI0 00CTaHOBKY B KJIacce;

WNuumupoBats U NOJAEPKUBATh
HCCIE0BATENIbCKYIO ACSTEIbHOCTh
o0yJaromuxcs B paMKax peaau3aiun
TPYNIOBBIX W WHAUBUIYATbHBIX
MCCJIEI0BATENbCKUX MPOEKTOB;

VYrpaBiarh yueOHbIMU TPYTIIIAMU C 11€J
BOBJIEUEHUS 00YJarOIIUXCS B MPOLIECC

00y4YeHHs U BOCITUTAHUS, MOTUBHUPYS ¥
y4e0HO- MO3HABATEIBHYIO JICSITEIBHOC

Bcero

102

TemaTnueckoe nianuposanme. I'eomerpus 9 kiaacc.

Ne i/t

Tema

Komnnuectso
JacoB

JleATenbHOCTh YUUTEINS C YUETO)
IIPOrpaMMbl BOCITUTAHUS




[TogoGue duryp
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OpraHu3oBbIBaTh paboOTy 00yUarOIN>
COLIMAILHO 3HAYMMO HH(pOpMAaIHEH |
MOBOAY IIOJy4aeMOM Ha ypOoKe coluar
3HAYUMOU

uHpopMaLnu — 00CYX1aTh, BEICKA3bIR
MHEHHE;

[TpuBnexaTh BHUMaHUE O0YJarOIIUXCS
o0cyx/1aeMoi Ha ypoKe
uH(pOpPMAINHY, aKTHBH3ALUH
II03HABATEIILHOU IEATEIIBHOCTH
o0OyJaromuxcs;

HNuunuupoBaTh 00yyaroumxces K
00CYKIEHUIO, BHICKA3bIBAHHS CBOETO
MHEHUS, BBIPAOOTKE CBOETO OTHOIIECH]
MOBO/JTy MOTy4aeMON Ha YpOKE COLIHal
3HAYUMOU

nH(dOopMaILnH;

[ToOyxaTh 0Oy4daromuxcs coOOM0AaT
ypOKe OOIICTIPUHSATHIC HOPMEBI TIOBEIE
IpaBuIIa OOIICHHS CO CTAPIIMMH U
CBEPCTHHKAMU;

[TpuBiiekaTh BHUMaHHE 00YYAIOIINXC:
LIECHHOCTHOMY aCIIeKTy U3y4aeMbIX Ha
YPOKE SIBJICHUU, IOHATUH, TPUEMOB;

[ToOyx1aTh 0Oy4daromuxcs COOMI0AAT
YpOKE MPHUHIIHAITEI YIeOHOM
JTUCITUILIMHBI U CAMOOPTaHU3AIUY;

Pean3oBbiBaTh Ha ypokax
MOTHUBUPYIOLIUI IMOTEHIMAT IOMOPA,
pa3pspKaTh HAMPSHKEHHYIO0 00CTaHOBK)
KJ1acce;

WMuuuupoBats U MOIeP)KUBATh
MCCJIE0BATENbCKYIO eI TENbHOCTD
00y4aroIuxcs B paMKax peaau3aluu
TPYMIOBBIX U UHAUBHUIYaIbHBIX
HCCIIEIOBATENbCKUX IPOEKTOB;

VYpaBiaTh yueOHBIMU TPYIIIIAMU C I1€
BOBJICUCHUS 00YUYAIOIINXCS B TIPOIIECC
00y4eHUs U BOCIIUTAHUS, MOTUBHUPYS
y4e0HO- TTO3HABATEIIBHYIO JACSITEIIHLHO




Pewrenne TpeyroiabHUKOB

OpraHu3oBbIBaTh paboOTy 00yUarOIIN>
COLIMAILHO 3HAYMMO HH(pOpMAaIHEH |
MOBOAY IIOJy4aeMOM Ha ypOKe coluar
3HAYUMOU

uHpopMaLnu — 00CYX1aTh, BEICKA3bIR
MHEHHE;

[TpuBnexaTh BHUMAaHUE O0YYArOIINXCS
o0cyx/1aeMoi Ha ypoKe
uH(pOpMAINH, aKTHBH3ALUH
IIO3HABATEIILHOU IEATEIIBHOCTH
o0yJaromuxcs;

WMunuunpoBaTh 00y4aronuxcs K
00CYX/IEHUIO, BBICKA3bIBAHUS CBOETO
MHEHHS, BBIPAOOTKE CBOETO OTHOIIICH]
IIOBOJLy ITOJIy4aeMO Ha YPOKE COLIAAJ]
3HAYUMOU

uHpopMalLuu;

[ToOyxaTh 00y4daromuxcs coOM0AaT
ypOKe OOIICTIPUHSATHIC HOPMBI TIOBEIE
IpaBUIIa OOIICHHS CO CTAPIIMMH U
CBEPCTHHKAMU;

[TpuBiiekaTh BHUMaHHE 00YYAIOIINXC:
LIECHHOCTHOMY aCIIeKTy U3y4aeMbIX Ha
YPOKE SIBJICHUU, IOHATUH, IPUEMOB;

[ToOyx1aTh 0Oy4daromuxcs COOMI0AAT
YpOKE MIPHUHIIHAITEI YIeOHOM
JUCITUTUIMHBI U CAMOOPTaHU3AINH;

Peanu3oBsIBaTh HA ypoKax
MOTHBHPYIOIINI MOTEHIMAI FOMOpa,
paspsKaTh HaIPsHKEHHYH0 00CTaHOBKY
KJ1acce;

MuutmupoBats U MOIep)KUBATh
MCCIIE0BATENBCKYIO 1S TENbHOCTD
00y4aroIuXxcs B paMKax peaau3aluu
TPYMIOBBIX U UHAUBHUIYaIbHBIX
UCCIIEI0BATENbCKUX MPOEKTOB;

VYrpaBisaTh yueOHBIMU TPYIIIAMH C TI€
BOBJICUCHUS 00YUJAIOIINXCS B TIPOIIECC
00y4eHUs U BOCIIUTAHUS, MOTUBHPYS
y4e0HO- TTO3HABATEIIBHYIO JACSITEIHLHO




MHOroyrojibHUKH

15

Oprann3oBbIBaTH PabOTy 00yUaIOIINX
COIMAIFHO 3HAYUMON MH(OpPMAITHEH 1
IIOBOJLy I1OJIy4aeMOM Ha YpPOKe colual
3HAYUMOU

uHpOopMannu — 00CYK1aTh, BEICKA3bIR
MHEHHUE;

[TpuBnexaTh BHUMaHHE O0YYAIOIINXCS

K 00CyKJ1aeMOii Ha ypOKe
nH(pOpMAaIINY, aKTUBU3ALNN
[I03HABATEJIbHOM JESITEIbHOCTH
00yJarommxcs;

ManmmupoBaTh 00y4aronIuxcs K
00CYXJI€HUIO, BBICKa3bIBaHUS CBOETO
MHEHHUS, BBIpa0OTKE CBOETO OTHOILIEH]
IIOBOJ1y I10JIy4aeMOi Ha YpOKE COLIHaJl
3HAYUMOU

uHpopMaLnu;

[ToOyxmaTh 00yJaromuXCsi COOTIOAAT
YPOKE OOLICTIPUHSTHIC HOPMBI TIOBEIC
npaBuiia OOLIEHUS CO CTAPIIMMHU U
CBEPCTHHKAMH,

[TpuBnekarh BHUMaHHE 00YYaIOIINXC:
LIECHHOCTHOMY aCIIeKTy U3y4aeMbIX Ha
YPOKE SBJIEHUU, TOHATHH, TPUEMOB;

[ToOyx1aTh 0Oy4daromuxcs COOMI0AAT
ypOKe MPUHIIUIIBI Y4eOHOM
JUCITUTUIMHBI U CAMOOPTaHU3AITNH;

Peanu3oBsiBaTh HA ypoKax
MOTHBHPYIOIINI MOTEHIMAI FOMOpa,
paspsKaTh HalPsKEHHYH0 00CTaHOBKY
KJIacce;

WMuutmupoBats U MOJIep)KUBATh
MCCJIE0BATENbCKYIO IS TENbHOCTD
00y4aromuxcs B paMKax peanu3aliun
TPYMIOBBIX U UHAUBHUIYaIbHBIX
HCCIJIEIOBATENbCKUX IPOEKTOB;

YpaBiaTh yueOHBIMU TPYIIIIAMU C I1€
BOBJICUEHUS 00YUAIOLIMXCS B TIPOLIECC
00y4eHHUs U BOCIIUTAHUS, MOTUBUPYS
yueOHO- TO3HABATENbHYIO 1A TENBHOX




[Tnomanu duryp
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Oprann3oBbIBaTH PabOTy 00yUaIOIINX
COIMAIFHO 3HAYUMON MH(OpMAITHEH 1
IIOBOJLy I1OJIy4aeMOM Ha YpPOKe colual
3HAYUMOU

uHpOopMannu — 00CYK1aTh, BEICKA3bIR
MHEHHUE;

[TpuBiiekaTh BHUMaHHUE 00YYAIOIINXCS
o0CyXIaeMoi Ha ypoKe
uH(pOpMAaIINY, aKTUBU3ALNN
[I03HABATEJIbHOM JESITEIbHOCTH
00yJarommxcs;

NHnnmurpoBath 00y4aromuxcs K
00CYKIEHUIO, BHICKA3bIBAHHS CBOETO
MHEHUS, BBIPAOOTKE CBOETO OTHOIICH]
MOBOJTy MOJTy4aeMon Ha

YPOKE COUHUAIBHO 3HAYMMOI
nHdopMaInu;

[ToOy>xaTh 0Oy4daromuxcs coOM0AaT
YPOKE OOLICTIPUHSTHIC HOPMBI TIOBEIC
npaBuiia OOLIEHUS CO CTAPIIMMHU U
CBEPCTHHKAMH;

[TpuBnekath BHUMaHKHE 00YUYaOIIUXC:
LIEHHOCTHOMY aCIIeKTy U3y4aeMbIX Ha
YPOKE SIBJICHUU, IOHATUH, TPUEMOB;

[ToOyx1aTh 0Oy4daromuxcs COOMI0AAT
ypOKe MPUHIIUIIBI Y4eOHOM
JUCITUTUIMHBI U CAMOOPTaHU3AITNH;

Peanu3oBsiBaTh HA ypoKax
MOTHUBHPYIOIIUI OTEHLIMAII FOMOpa,
pa3psKaTh HANPSKEHHYIO0 0OCTAHOBK)
KJ1acce;

WNuuuupoBats U MOJAePKUBATh
MCCJIEI0BATENbCKYIO ICSITENHbHOCTD
00yJaroIUXCs B paMKax peau3aiuu
TPYITIOBBIX M WHIUBUIYATBHBIX
UCCIIE0BATENIbCKUX MPOEKTOB;

YpaBasaTh yueOHBIMU TPYIIIIAMH C 11€
BOBJICUEHUS 00YUAIOLIMXCS B TIPOLIECC
00y4eHUs U BOCIUTAHUS, MOTUBHUPYS
yueOHO- TO3HABATENbHYIO 1A TENBHOX




DNEMEHTHI CTEPEOMETPUU

OpraHu3oBbIBaTh paboOTy 00yUarOIIN>
COLIMAILHO 3HAYMMO HH(pOpMAaIHEH |
MOBOAY IIOJy4aeMOM Ha ypOKe coluar
3HAYUMOU

uHpopMaLnu — 00CYX1aTh, BEICKA3bIR
MHEHHE;

[TpuBnexaTh BHUMAaHUE O0YYArOIINXCS
o0cyx/1aeMoi Ha ypoKe
uH(pOpMAINH, aKTHBH3ALUH
IIO3HABATEIILHOU IEATEIIBHOCTH
o0yJaromuxcs;

MannmupoBaTh 00y4aronIuxcs K
00CYXJI€HUIO, BBICKa3bIBaHUS CBOETO
MHEHHUs, BBIpa0OTKE CBOET0 OTHOILIECH]
MIOBOJTy I10JIy4aeMOli Ha YpOKE COLIHaJ
3HAYUMOU

uHpopMalLuu;

[ToOyxmaTh 00yJaromuXCsi COOTI0AAT
YpOKE OOLIETIPUHSTHIE HOPMBI TIOBEIE
npaBuiia OOIICHHUS CO CTAPIIUMH U
CBEPCTHUKAMU;

[TpuBnexaTh BHUMaHHE O0YJaAIOIINXCS

K [IEHHOCTHOMY ACHEKTY U3y4aeMbIX 1
YPOKE SIBJICHUM, TOHATHI, MPUEMOB;

[ToOy»xnaTh 00yuaromuxcs coooaaT
YpOK€ IPUHIIUIIBI Y4eOHOM
JTUCITUIIMHBI U CAMOOPTaHU3AIUY;

Peanu3oBbiBaTh HAa ypoKax
MOTHBHPYIOIINI MOTEHIMAI FOMOpa,
paspsKaTh HalPsKEHHYH0 00CTaHOBKY
KJIacce;

NHnnmupoBate U NOAIEPKUBAThH
HCCIIEI0BATEIBCKYIO ACATEIBHOCTD
00yyaromuxcs B paMKax peain3anuu
TPYIIIOBBIX ¥ MHINBUYaIbHBIX
UCCIIEN0BATEIBCKUX IIPOEKTOB;

YpaBiaTh yueOHBIMU TPYIIIIAMU C I1€
BOBJICUCHUS 00YUYAIOIINXCS B TIPOIIECC
00y4eHUs U BOCIIUTAHUS, MOTUBHPYS
y4e0HO- TTO3HABATEIIBHYIO JACSITEIIHLHO




O6o06maronee MOBTOpEHUE Kypca
[UITAHUMETPUH

OpraHu3oBbIBaTh paboOTy 00yUarOIIN>
COLIMAILHO 3HAYMMO HH(pOpMAaIHEH |
MOBOAY IIOJy4aeMOM Ha ypOKe coluar
3HAYUMOU

uHpopMaLnu — 00CYX1aTh, BEICKA3bIR
MHEHHE;

[TpuBnexaTh BHUMAaHUE O0YYArOIINXCS
o0cyx/1aeMoi Ha ypoKe
uH(pOpMAINH, aKTHBH3ALUH
IIO3HABATEIILHOU IEATEIIBHOCTH
o0yJaromuxcs;

MannmupoBaTh 00y4aronIuxcs K
00CYXJI€HUIO, BBICKa3bIBaHUS CBOETO
MHEHHUs, BBIpa0OTKE CBOET0 OTHOILIECH]
IIOBOJ1y I10JIy4aeMOl Ha YpOKE COLIHaJl
3HAYUMOU

uHpopMalLuu;

[ToOyxmaTh 00yJaromuXCsi COOTI0AAT
YpOKE OOLIETIPUHSTHIE HOPMBI TIOBEIE
npaBuiia OOIICHHUS CO CTAPIIUMH U
CBEPCTHUKAMU;

[TpuBnekarb BHUMaHKUE 00YUYaOIIUXC:
LIEHHOCTHOMY aCIIeKTy U3y4aeMbIX Ha
YPOKE SIBJICHUU, IIOHATUH, TPUEMOB;

[ToOy»xnaTh 00y4aromuxcs coooaaT
YpOK€ IPUHIIUIIBI Y4eOHOM
JTUCITUIIMHBI U CAMOOPTaHU3AIUY;

Peanu3oBbIBaTh HAa ypoKax
MOTHUBHPYIOIIUHI TOTEHIA FOMODA,




paspsKaTh HaNpsHKEHHYI0 00CTaHOBKY
KJIacce;
B KJIacCe;

WuunuupoBath U MOJAEPKUBATh
MCCJIEI0BATENbCKYIO ICSITENbHOCTD
00y4aromuXxcs B paMKax peanu3aliuu
TPYNIOBBIX U UHAUBHUIYATbHBIX
UCCJIEIOBATENLCKUX IIPOEKTOB;

VYpaBiaTh yueOHBIMU TPYIIIIAMU C 1I€
BOBJICUCHUS 00YUAIOIIUXCS B IIPOLIECC
00y4YeHHsI ¥ BOCIIUTAHUS, MOTUBUPYS
yueOHO- MO3HABATENIBHYIO JACSITEIBHOC

Bcero

68




pa3psHKaTh HAPSHKEHHYIO 00CTaHOBKY
KJacce;
B KJ1acce;

WuunuupoBath U MOJAEPKUBATh
MCCJIEI0BATENbCKYIO ICSITENbHOCTD
00y4aromuXxcs B paMKax peanu3aliuu
TPYNIOBBIX U UHAUBHUIYATbHBIX
UCCJIEIOBATENLCKUX IIPOEKTOB;

VYpaBiaTh yueOHBIMU TPYIIIIAMU C 1I€
BOBJICUCHUS 00YUAIOIIUXCS B IIPOLIECC
00y4YeHHsI ¥ BOCIIUTAHUS, MOTUBUPYS
yueOHO- MO3HABATENIBHYIO JACSITEIBHOC

Bcero
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