Mynununanssaoe 610mKkeTHoe 00meo6pa3oBaTebHOE YUPEXKICHHE
«IIpoTononoBckas cpeusist 001meodpa3oBaTebHast IIKOJIa
Byunckoro myaununansHoro pationa Pecry6imku Tarapcrany

«COI'JTACOBAHO» «COT'JTACOBAHO»
PyxoBogutens [IIMO 3am. opa o YP
i Tt L
Anpnpeena JI.B. Oprosa T.A.
IIporoxon Ne 1 ¢+ IIporokon m/c Nel
ot «27»asrycra 2021r. ot «28» aBrycra 2021r.
PABOYAS ITIPOI'PAMMA

o MaTeMaTHKe
HA YPOBEHb OCHOBHOI0 0011ero oopa3oBaHusi
(5-9 knaccni)

PaccMoTtpeno Ha 3acenanuu
METOUYECKOT0 00bEeJHHEHHS
€CTECTBEHHO-MaTeMaTHYECKOT0
nukina MBOY

«ITporononosckas COILl Byunckoro

MyHHIHUNAIbHOTO paiiona PT
Tlporoxon Ne 1 ot

«27»aBrycra 2021 r.

CocraBuna yuuTeb MaTeMaTHKH:
Tapacosa I'.J]

2021 rox



I.HJIaHI/IpyeMLIe pe3yJbTaThbl 0CBOCHUSA yqeﬁﬂoro npeamera.

JIn4HOCTHBIE pe3y/ibTaThbl 0CBOEHHUS POrPAMMBI:

1. Poccuiickasg rpaxgaHcKass HMIEHTHUYHOCTb (MAaTpUOTU3M, yBakeHHEe K OredecTBy, K
IIPOLIOMY M HAaCTOSALIEMY MHOTOHAIlMOHAJIbHOTO Hapoaa Poccuu, YyBCTBO OTBETCTBEHHOCTH U
noara nepen Poaunoll, uneHTudukanus ceds B KauecTBe IpaxaaHuHa Poccuu, cCyObeKTHBHas
3HAYUMOCTb MCIOJIB30BAaHUSI PYCCKOIO S3bIKa U 3bIKOB Hapoa0B Poccuu, oco3HaHMe U OIyLIEHUE
JUYHOCTHOW  COMPHUYACTHOCTH CyAbOe poccuiickoro Hapoaa). (Oco3HaHHE ATHUYECKOM
MIPUHA/UIEKHOCTH, 3HAHUE WCTOPUH, SI3blKa, KYyJIbTYpbl CBOEr0 HAposa, CBOEro Kpas, OCHOB
KYJIbTYPHOIO Hacyieusi HapoaoB Poccun u yenoBeuecTBa (MIACHTUYHOCTb YEJIOBEKA C POCCUMCKON
MHOTOHAIIMOHAJIBHONW  KYJIbTYPOH, CONPHYACTHOCTh HCTOPUM  HApPOJOB U  TOCYAAPCTB,
HAXOJWBIIMXCS HAa TEPPUTOPUU COBpeMeHHOW Poccum); MHTEpHOpM3als TyMaHHUCTUYECKHX,
JEMOKPAaTUYECKUX M TPAJULIUOHHBIX LEHHOCTEH MHOTOHAIIMOHAJIBHOTO POCCHUMCKOro OOIIecTBa.
Oco3HaHHOE, YBaXKUTEIbHOE M JI0OpOKENIATEIbHOE OTHOILIEHHE K HCTOPUH, KYJIbTYpE, PEJIUTHUH,
TpaaAuLUsAM, S3bIKaM, IEHHOCTSIM Hapo10B Poccuu u Hapo0B Mupa.

2. T'OTOBHOCTh M CIOCOOHOCTh OOYYAIOIMIMXCS K CAMOPA3BUTHIO M CaMOOOPa30BaHUIO HA
OCHOBE MOTHBAIIMH K 00Y4EHHUIO U MO3HAHHIO; TOTOBHOCTh U CIIOCOOHOCTh OCO3HAHHOMY BBIOOPY U
MOCTPOCHUIO JTaIbHEHIIEH MHIMBUIYaIbHONW TPaeKTOpHH 00pa3oBaHUs HAa 0a3e OPHUEHTHPOBKU B
Mupe npodeccuil u npodeccuoHaNbHBIX MPEANOYTEHUH, C YYETOM YCTOMUYMBBIX MO3HABATEIbHBIX
HUHTEPECOB.

3. Pa3BuTOoe MoOpanbHOE CO3HaHHWE U KOMIIETEHTHOCTh B PEIIEHWH MOPAJIbHBIX pobsieM Ha
OCHOBE JIMYHOCTHOTO BbIOOpa, JOPMUPOBAaHNE HPABCTBEHHBIX UYBCTB M HPAaBCTBEHHOTO MOBECHMS,
OCO3HAHHOTO W OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHBIM IIOCTYNMKaM (CIOCOOHOCTh K
HPABCTBEHHOMY CaMOCOBEPIIEHCTBOBAHHUIO; BEPOTEPIHUMOCTb, YBAXKUTEIHLHOE OTHOLICHHE K
PENUTHO3HBIM YYBCTBAM, B3IJIsIaM JIIO/IEH WIIM UX OTCYTCTBHUIO; 3HAaHHE OCHOBHBIX HOPM MOpaJIH,
HPAaBCTBEHHBIX, JIYXOBHBIX HJEAJOB, XPAaHHMBIX B KYyJIbTYPHBIX Tpagulusax HaponoB Poccuwu,
TOTOBHOCTh HA HMX OCHOBE K CO3HATEJIbHOMY CaMOOTPAaHWYEHHIO B IIOCTYNKaX, IOBEACHUU,
PaCTOYHMTEIILHOM TMOTPEOUTENbCTBE; CHOPMUPOBAHHOCTh MPEICTAaBICHUM 00 OCHOBaX CBETCKOM
9THKH, KYJIbTYpPbl TPAIUIIMOHHBIX PEJIUTUH, UX POJIM B Pa3BUTHUU KYyIbTYpbl U uctopun Poccuu u
YeJl0BEYeCTBa, B CTAHOBJICHMM TPAXKJAHCKOTO O0OIIecTBa M POCCUICKON TOCyIapCTBEHHOCTH;
MMOHMMAaHKe 3HaYEHUs] HPaBCTBEHHOCTHU, BEPHI M PEJIUTHH B KU3HU YEJIOBEKa, CEMbU U OO0IECTBA).
ChopmupoBaHHOCTH OTBETCTBEHHOT'O OTHOUICHHS K YUEHHUIO; YBAKHUTEIBHOTO OTHOIICHUS K TPYLY,
HaJIM4Yue OMbITa Y4acTUs B COLMAJIbHO 3HauuMoM Tpyae. Oco3HaHHME 3HAUEHUS CEMbU B KU3HU
4yeloBeKa U O0IlecTBa, MPUHATHE LIEHHOCTH CEMEMHOW >KM3HH, YBKUTEIbHOE U 3a00TIIMBOE
OTHOIIICHHE K YJIEHAM CBOEH CEMBbHU.

4. ChopMUPOBAHHOCTH LIEJIOCTHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKd M OOLIECCTBEHHOW MPAKTUKU, YUUTHIBAIOIIETO COLMAIBLHOE, KYIbTYPHOE,
S3BIKOBOE, TyXOBHOE MHOTOO0Opa3ue COBPEMEHHOTO MUpa.

5. Oco3HaHHOE, YBOXKUTEIBHOE U J0OpOKEIATeIbHOE OTHOIIIEHUE K IPYTOMY YeJIOBEKY, €ro
MHEHHUIO, MHPOBO33PEHUIO, KYJIbTYpE, SI3bIKY, BEpe, TPaKIAHCKON MO3UIMH. [O0TOBHOCTH H
CIIOCOOHOCTh BECTH MAHMAJIOT C JPYTUMHU JIIOJbMHU M JOCTUTaTh B HEM B3aMMOIIOHHUMAaHUS
(unentudukanus ceds Kak MOJHOMPABHOIO CyObEKTa OOLICHHS, TOTOBHOCTh K KOHCTPYHMPOBAHMIO
o0Opa3a mapTHepa MO JHAJIOry, TOTOBHOCTh K KOHCTPYHMPOBAHHIO 00pa3a JOMyCTHUMBIX CIOCOOOB
JMangora, TOTOBHOCTh K KOHCTPYHMPOBAHHMIO IIpOllecca JAMaNora Kak KOHBEHIIMOHMPOBAHUS
MHTEPECOB, MPOLEAYpP, TOTOBHOCTh M CIIOCOOHOCTh K BEJIEHHIO MEPeroBopoB). 6. OCBOEHHOCTh
COLIMANIBHBIX HOPM, MpPaBMJ MOBEACHMs, poJjiell u (GopM cCoLMaTbHONW JKU3HUM B Tpynmax u
cooOmiecTBax. YyacTue B LIKOJbHOM CaMOYINpPaBICHWUM M OOIIECTBEHHOM XH3HM B Ipenenax
BO3DACTHBIX KOMIIETEHLIMH C YY4E€TOM pPETHOHAIbHBIX, 3THOKYJIBTYPHBIX, COLMAIbHBIX U
HKOHOMHYECKUX 0coOeHHOCTeH ((hopMupoBaHHE TOTOBHOCTH K YYaCTHIO B IpoIiecce YHOPSA0UESHUs
COLIMAJIBHBIX CBSI3€i U OTHOILIEHHI, B KOTOPbIE BKIIIOYEHBI U KOTOPbIE (POPMUPYIOT CaMU ydalluecs;

2



BKJIIOYEHHOCTh B HEMOCPEJACTBEHHOE TPAXJAHCKOE Y4acTHE, TOTOBHOCTh Y4acTBOBaTh B
KU3HEJEATEIbHOCTH MOAPOCTKOBOTO 00111eCTBEHHOTO 00BeIMHEHUS, MPOIYKTUBHO
B3aMMO/ICHCTBYIOIIETO C COLUATBHON CPEeIO M CONMAILHBIMA HHCTUTYTaMU; HICHTU(DUKALINS ce0s
B KayecTBe CyOBEKTa COIMAIBHBIX TMpeoOpa3oBaHMii, OCBOCHHE KOMIIETEHTHOCTEH B cdepe
OpPraHU3aTOPCKOM JIEATENbHOCTH; HMHTEPUOPHU3ALMs IIEHHOCTEH CO3UJATEIBLHOTO OTHOIICHUS K
OKpYXalollel NeHCTBUTEIBHOCTH, [ICHHOCTEH COIIMAIbHOTO TBOPYECTBA, [IEHHOCTH MPOJAYKTUBHOM
OpraHU3aIi COBMECTHOM NEATEIbHOCTH, CaMOpEaIN3allui B TPYINE U OpPraHU3allud, LEHHOCTH
«Ipyroro» Kak  paBHONPABHOTO  TapTHEpa, (OpMHpOBaHME  KOMIICTCHIIMI  aHAImM3a,
MPOCKTHPOBAHMS,  OpraHW3alMl  JIEATSIBHOCTH,  pedUIeKCMH  HM3MEHEHWH,  CIoCcCo0OB
B3aUMOBBITOJJTHOTO  COTPYAHHUYECTBA, CIOCOOOB  pealn3allii  COOCTBEHHOIO  JIMJEPCKOIO
MOTEHIMANA).

7. CdopMHUpOBAaHHOCTH IIEHHOCTH 3JI0pOBOrO W  Oe3omacHOro oOpasza  >KU3HHU;
WHTEPUOpU3AIUS TPABWI WHIUBUIYATbHOTO M KOJUIEKTHBHOTO O€30MacHOTO TIOBEJECHUS B
YPE3BBIYANHBIX CHUTYAIUsX, YIPOXKAIOUIMX >KU3HW M 3I0POBBIO JIIOJEH, TPaBHJI TIOBEACHHS Ha
TpPaHCIOPTE U Ha JI0OpOTax.

8. Pa3BUTOCTH ACTETHUECKOTO CO3HAHHUS 4Yepe3 OCBOCHHE XYJO’KECTBEHHOTO HacleIus
HapojoB Poccuu u Mupa, TBOPYECKON ICATEIHHOCTH AICTETHUYECKOTO XapakTtepa (CIocoOHOCTh
MMOHUMATh XYyJ0’KECTBEHHBIE MPOU3BEACHHS, OTPAKAIOIINE pPa3HbIE STHOKYJIBTYPHBIC TPAIUIUU;
c(hOpMUPOBAHHOCTh OCHOB XY/IOKECTBEHHOW KYJIbTYphl OOYJalONIMXCS KaK YacTH HX OOIen
JyXOBHOM KYJIBTYpPBI, Kak 0cO00TO croco0a MOo3HaHUS KU3HU M CPEJCTBA OpTraHU3aIu OOIICHUS;
ACTETUYECKOE, SMOIMOHAIBHO-IIEHHOCTHOE BHUJIECHHUE OKPYKAIOIIEr0o MHpa; CIOCOOHOCTh K
OMOITMOHAIBHO-IIEHHOCTHOMY  OCBOGHHUIO  MHpPA, CAMOBBIPQXEHUIO W  OpPUEHTAIlMd B
XyJI0’)KECTBEHHOM W HPABCTBEHHOM IPOCTPAHCTBE KYJIBTYPHI, YBAKEHHE K HCTOPUU KYJIbTYPHI
cBoero OreyecTBa, BHIPXEHHONM B TOM 4YHCIIE€ B MOHMMAaHHMU KPAacOThl YeJIOBEKa; MOTPEOHOCTh B
OOLIEHNH C XYJTO0’KECTBEHHBIMH NMPOU3BEACHUSIMU, C(HOPMHUPOBAHHOCTH AKTUBHOTO OTHOIIEHHUS K
TpaJULMAM XYI0KECTBEHHOW KYJBTYpPbl KaK CMBICIIOBOM, 3CTETUYECKOW M JIMYHOCTHO-3HAYMMOM
IIEHHOCTH ).

9. CdopmMupoBaHHOCTH  OCHOB  OJKOJIOTHYECKOW  KYJbTYPHl,  COOTBETCTBYIOIIECH
COBPEMEHHOMY yPOBHIO  HOKOJIOTMYECKOTO  MBIIUICHUS, HaJW4Yhe OIbITa  HKOJOTUYECKU
OpUEHTUPOBAHHOW pEeQIIEKCUBHO-OIIEHOYHOM U MPAKTUYECKOW JEsTeIbHOCTH B >KU3HEHHBIX
CUTyalusiX (TOTOBHOCTh K MCCIIEAOBAHUIO MIPUPO/IBI, K 3aHITUSAM CEJIbCKOXO3SHCTBEHHBIM TPYAOM,
K XYJO0>KE€CTBEHHO-3CTETHUYECKOMY OTPAXKEHHUIO MPHUPOAbI, K 3aHATHSIM TypU3MOM, B TOM 4YHCIIE
SKOTYPU3MOM, K OCYIIECTBIICHUIO IPUPOJOOXPAHHON AESITETLHOCTH).

MertanpeamMeTHbie pe3yJbTAThl 0CBOEHUS NMPOrPaMMBbI
MetanpeaMeTHble Pe3yibTaThl BKIIOYAIOT OCBOECHHBIE OOYYArOIIMMUCS MEXKIPEAMETHBIC
HOHATUS ¥ yHUBEPCAIbHbIE  ydeOHble  JEHCTBUS  (PETYISATUBHBIE,  IO3HABATEJbHEIE,

KOMMYHHUKATHBHBIE).
MexnpeaMeTHbIE TIOHSATHS
VYcnoBueM  (popMHpOBaHHS MEKIPEIMETHBIX  ITOHSTHH, TakuX, Kak cucrema, (QakxT,

3aKOHOMEPHOCTh, ()CHOMEH, aHaIW3, CHUHTE3 SIBJISICTCS OBJAJCHHE OOY4YaroUIMMKCS OCHOBAMU
YUTATENbCKOM KOMIIETCHIIUH, TPHOOpPETEHHE HAaBBIKOB Pa0OTHI ¢ WHQOpMaImeil, ydacTue B
MIPOEKTHOM JIesTebHOCTH. B OCHOBHOII MIKOJIe Ha BCeX MpeaMeTax OyneT mpoaobkeHa padoTa 1o
(GOPMHPOBaHHIO M PA3BUTHIO OCHOB YHTATEIbCKOM KommereHIMH. OOydaromuecs OBIAJICIOT
YTEHHEM KaK CPEJCTBOM OCYIIECTBIICHHUSI CBOMX JNATBHEUIINX IJIAHOB: TPOJOJDKEHUST 00pa30BaHUs
U camM000pa30BaHMsl, OCO3HAHHOTO TUIAHMPOBAHMS CBOETO aKTYaJlbHOTO M MEPCIIEKTUBHOTO Kpyra
YTEHHsS, B TOM YHCJIE JOCYrOBOTO, TOATOTOBKM K TPYAOBOW M COLMAIBHON JEATEIBHOCTH. Y
BBHIITYCKHUKOB OyaeT copMupoBaHa MOTPEOHOCTh B CHUCTEMAaTHYECKOM UYTCHHUH KakK CPEICTBE
MO3HaHMsI MUpa U ce0sl B 3TOM MUpE, TapMOHU3AIMU OTHOLICHUH YeIOBEKa U 0OIIeCTBa, CO3/IaHHU
o0paza «11oTpeOHOTO OYyIyIIeroy.



[Tpu m3yyeHnn y4eOHBIX MPEIMETOB OOYUAIOIIMECs YCOBEPUICHCTBYIOT PUOOPETEHHBIE HA
IIEPBOM yPOBHE HAaBBIKM PabOThIl ¢ MHpOpManueid u momojgHAT uX. OHM CMOTYT paboTaTh C
TEKCTaMHU, NpeoOpa3oBbIBaTh U WHTEPIPETHUPOBATH COJAEPXKAIIYIOCS B HUX HH(OPMALUIO, B TOM
qucle:

* CUCTEMaTH3UpPOBaTh, COIMOCTABJIATh, AHAJIU3UPOBATh, 000OIIATH M MHTEPIPETUPOBATH
MH(POPMAIIHIO, COEPIKATYIOCS B TOTOBBIX HH()OPMAITMOHHBIX 00BEKTaX;

* BBJICJISITH TJIABHYIO M M30BITOUHYIO MH()OPMAIUIO, BBIOJIHATH CMBICIIOBOE CBEPTHIBAHHE
BBIJICTICHHBIX (JAKTOB, MBICIICH; TMPEACTABIATh HHPOPMALIMIO B CXKATON clloBecHOU (opme (B BuIE
IUTaHA WM TE€3MCOB) W B HATJIAJHO-CHMBOJIMYECKOU (opme (B BUAE TaOIUI, rpaduIecKux cXem U
JMarpaMM, KapT MOHATUNH — KOHUENTYaJbHBIX JHArpaMM, OMOPHBIX KOHCIIEKTOR);

* 3aIOJIHATH U JOMIOTHATH TAOJIHIIbI, CXEMBI, IHArPAMMBbl, TEKCTBL.

B xone usydyeHust Bcex y4eOHBIX MPEIMETOB 00ydaroluecs NpUOOPETYT ONBIT MPOEKTHOM
NESTETPHOCTH Kak 0co0oil  gopMbl  y4ueOHOUM pabOThl, CIMOCOOCTBYIOIIEH BOCIUTAHUIO
CaMOCTOSITEIbHOCTH, ~ MHUIIMATUBHOCTH, OTBETCTBEHHOCTH, TMOBBIIMICHUIO  MOTHBAIMA U
sbdexTuBHOCTH Y4eOHOW NEATENHHOCTH; B XOJ€ pealu3allid HCXOJHOTO 3aMbiClia Ha
MPAKTUYECKOM YpPOBHE OBIIAJICIOT yMEHHEM BBIOMpATh aJE€KBATHBIC CTOSIIEH 3ajade CpeiCTBa,
MIPUHUMATH PEIICHHs], B TOM YHCJIe U B CUTyallusx HeonpeaeaeHHocTH. OHM MOTydaT BO3MOKHOCTh
Pa3BUTH CIIOCOOHOCTHh K pa3pabOTKe HECKOIBKHX BapHAaHTOB PEIICHHH, K MOMCKY HECTaHAAPTHBIX
peIIeHNi, TOUCKY U OCYIIECTBICHUIO Han00JIee MPUEMIIEMOTO PEIICHHSI.

[lepeyeHp KITFOUEBBIX MEXIPEAMETHBIX TOHATHI ONpeneNnseTcss B XOIe pa3pabOTKH
OCHOBHOM 00pa3oBaTeIbHOM MPOTPaMMBI OCHOBHOTO 00ImIero oOpa3oBaHusi 00pa30BaTEIBHON
OpraHu3aIluy B 3aBUCUMOCTH OT MaTEPUATBHO-TEXHUIECKOTO OCHAICHHSI, KaIPOBOTO TIOTEHIIHANA,
WCTIOJIB3yEMBIX METOJIOB pabOTHI M 00pa30BaTEILHBIX TEXHOJIOTHH.

B cootBerctBum ®I'OC OOO BBIIEHAAIOTCS TPH TPYNIBl YHUBEPCAIBHBIX YYEOHBIX
NEUCTBUI: peryasTUBHbIE, I03HABATEIbHbIE, KOMMYHUKATHBHBIE.

PeryasituBubie YY /|

1. VYmMeHHe caMOCTOSITENBHO OMPENEIATh e OOydeHHUs, CTaBUTh U (POPMYIHPOBATH
HOBBIE 33J]audl B yuyeOe M IMO3HAaBaTEJIbHOW JEATEIbHOCTH, Pa3BUBAaTh MOTUBBI M MHTEPECHI CBOEH
MMO3HABATENBHOM JIeATeTbHOCTH. OOYyJarOIINIICS CMOXKET:

® aHaNM3MPOBATh  CYIIECTBYIOIIME W  IUIAHMpPOBaTh  Oyaymue  oOpa3oBaTellbHbIE
pe3yibTaThl;

® HJIeHTU(DUIUPOBATH COOCTBEHHBIE IPOOIEMBI M OIPEAEIIATH INIABHYIO IPOOIEMY;

® BBIJIBUraTh BEPCUM pELICHUs NpoOsieMbl, (GOPMYIMPOBATH TMIOTE3bl, MPEABOCXUIIATH
KOHEUHBII pe3yJbTar;

® CTaBUTh L€JIb JIEATEIBHOCTH Ha OCHOBE OIpPENEICHHOM MpOoOJeMbl U CYLIECTBYIOIIMX
BO3MOYKHOCTEH;

e (QopmynupoBaTh YydeOHBIE 3aJayd Kak WIard JOCTWXKEHHsS IIOCTABICHHOW Lenu
NeSATebHOCTH;

e 000CHOBBIBaTh 1I€JIEBbIC OPUEHTUPBI U IPUOPUTETHI CCbUIKAMU HA LIEHHOCTH, YKa3bIBasi U
000CHOBBIBas JIOTHYECKYIO [1OCJIE0BATEILHOCTD ILIAr0B.

2. VYMeHHE CaMOCTOATENBHO IUIAHUPOBATh IyTH JOCTMD)KEHUS ILeliel, B TOM 4YHCIe
aJIbTepHATUBHbBIE, OCO3HAHHO BBHIOMpaTh Hambosee 3(h(HeKTUBHBIE CHOCOOBI pelIeHHs] yIeOHBIX U
NO3HaBaTeIbHbIX 331a4. O0yJaronuiics CMOXKeT:

® OIpenensiTh HeoOX0AUMBIE JecTBHE(s1) B COOTBETCTBUM C y4eOHOM M MO3HaBaTEIbHOU
3aJjaueil 1 COCTaBIIATh AITOPUTM UX BBITIOJIHEHHUS,

e 00OCHOBBIBaTb U OCYLIECTBIATH BBIOOP Haunboisiee 3((EKTUBHBIX CIIOCOOOB pELICHHUS
y4eOHBIX M MM03HABATEIbHBIX 33/1ay;

® OIpeneNsATh/HaX0IuTh, B TOM 4YHCIE W3 MPEUIOKEHHBIX BapUAHTOB, YCIOBHS [UIs
BBITIOJTHEHUS YUeOHOH U MM03HAaBaTEIbHOM 3a/1auu;

e BBICTpauWBaTh >XM3HEHHBIE IUIAHBI HAa KPAaTKOCpPOUHOE Oynyiiee (3asBIATH IEJIEBbIE
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OPUEHTHUPBI, CTABUTH AJCKBAaTHbIC MM 33/1a4M M TpeaiaraTh ACUCTBUS, yKa3bIBas U 0OOCHOBBIBAS
JIOTUYECKYIO MTOCIIEI0BATEILHOCTD 11AaTr0B);

e BBHIOMpATh U3 MPEIIOKECHHBIX BAPHAHTOB M CAMOCTOSTEIBHO MCKAaTh CPEACTBA/PEeCypChl
IUTSL PELICHUs 3a0a49H/ TOCTHKECHUS 1eITH;

® COCTaBIATh IUIAH peuleHus [poOsieMbl  (BBIIOJHEHUS IPOEKTa, IPOBEICHUS
HCCTIeI0BaHU);

® OIpEeneNsiTh NOTEHIMAIbHBIE 3aTPYAHEHUS MPH PEIIeHHH Y4eOHON M TO3HaBaTEIbHOU
3aJlauM U HaXOJUTh CPEJICTBA I UX YCTPAHEHMUS;

® OMNKCHIBATh CBOM OMBIT, 0OPMIISS €ro il epeiadul APYruM JIOASIM B BUJE TEXHOJIOTUN
pelIeHrs MPaKTUYECKUX 3ajau OPEEIEHHOTO KJlacca;

® IUIAHUPOBAaTb U  KOPPEKTHUPOBAaTh CBOIO  HWHAMBUAYaJIbHYIO  0Opa30BaTEIbHYIO
TPAEKTOPHIO.

3. YMeHHe COOTHOCHUTH CBOM JICHCTBHSI C TUIAHUPYEMBIMH PE3YJIbTaTaMHU, OCYIIECTBIIATH
KOHTPOJIb CBOEH JEATEIbHOCTH B Mpollecce AOCTHXKEHMsI pe3yabTaTa, OMPENeNsiTh CIOCOObI
NEeUCTBUIM B paMKax MPeSIOKEHHBIX YCIOBHM UM TpeOOBaHMM, KOPPEKTHPOBATH CBOM JIEHCTBUS B
COOTBETCTBUU C U3MEHsIONIeHcs cuTyanuel. OOydaromunics CMOXKET:

® OMNpeensiTh COBMECTHO C TII€JaroroM M CBEPCTHUKAMU KPUTEPUM IUIAHUPYEMBIX
Pe3yNbTaTOB U KPUTEPUH OLIEHKU CBOEH yueOHOMU AESITEeIbHOCTH;

® CHCTEMAaTHU3HpPOBaTh (B TOM 4YHCIIE BBIOMPATh MPUOPUTETHBIE) KPUTEPUH IJIAHHUPYEMBIX
PE3yNIbTAaTOB U OLIEHKU CBOEH NEesTENbHOCTH;

e OoTOMpaTb WHCTPYMEHTHI JJsi OIICHHBAHHS CBOEW JEATEIbHOCTH, OCYIIECTBISAThH
CaMOKOHTPOJIb CBOEH JESITEIbHOCTU B paMKax MPeII0KEeHHBIX YCIOBHM U TpeOOBaHMIA;

® OILICHUBATH CBOIO JEATENBHOCTh, aPTyMEHTUPYS NMPUYMHBI JOCTHKCHHUS W OTCYTCTBHS
IUIAHUPYEMOTO PE3YibTaTa;

® HaxOJWThb JOCTaTOYHbIE CPEACTBA JUId BBINOJIHEHUS Y4eOHbIX JeHCTBUH B
W3MEHSIOIIEHCS CUTYalluu W/WIIM IPU OTCYTCTBUY IIJITAHUPYEMOTO PE3yJIbTaTa;

e paboTasi MO CBOEMY IIJIaHY, BHOCUTh KOPPEKTUBBI B TEKYILIYIO JESATEIbHOCTh HAa OCHOBE
aHaJIM3a  W3MEHCHMM  CHTyaluu JUId  IIOJIYYCHHs  3alUIAHUPOBAHHBIX  XAPAKTEPUCTHUK
IPOIYKTa/pe3ynbTara;

® YCTaHAaBIMBAaThb CBS3b MEKIY IIOJyYCHHBIMH XapaKTCPUCTUKAMU INPOAYKTa H
XapaKTEPUCTHKaMHM IIpolLecca ACATEIbHOCTH M 10 3aBEPUICHUM JEATENBHOCTH IIpeularaTh
U3MEHEHHE XapaKTEPUCTUK ITpoLiecca AJIs OJIyYEHUs YITY4IIEHHbBIX XapaKTEPUCTUK ITPOYKTa;

® CBEpATb CBOM JEHCTBUS C LEIbI0 M, NPU HEOOXOAMMOCTH, HCIPABIATH OLIMOKH
CaMOCTOSITENBHO.

4. VYMmeHHE OLIEHUBaThb NPAaBUIBHOCTb BBINOJHEHUS Y4eOHOM 3amauu, COOCTBEHHBIE
BO3MOJKHOCTH ee perieHus. OOyJaromuics cMOXeT:

® OIIpelesATh KPUTEPUU NPaBUIIBHOCTH (KOPPEKTHOCTH) BBINIOJIHEHUS y4eOHOM 3a1auu;

® aHaIM3MPOBATh U OOOCHOBHIBATh NPUMEHEHHUE COOTBETCTBYIOLETO MHCTPYMEHTApUS VIS
BBITOJIHEHUS YUeOHOH 3a/1a4u;

e CBOOOJHO MOJI30BAaThCsl BHIPAOOTAHHBIMM KPUTEPUSMHU OLIEHKU U CAMOOILICHKH, UCXOs
U3 LM U UMEIOIIMXCS CPEJICTB, pa3inyas pe3ysbTaT U CrocoObl JecTBUH;

® OLEHMBATh MPOAYKT CBOEH JEATENbHOCTH 10 33JaHHBIM W/WIH CaMOCTOSTENIBHO
OTIPEJECIICHHBIM KPUTEPUSIM B COOTBETCTBUU C LIEJIBIO ACATEIbHOCTH;

e 000CHOBBIBaTh JOCTH)KUMOCTB II€JTH BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKH CBOHUX
BHYTPEHHHUX PECYPCOB M JOCTYIHBIX BHEIIHUX PECYPCOB;

e (uKCHpOBATh U AHATU3UPOBAThH IUHAMHUKY COOCTBEHHBIX 00pa30BaTEIbHbBIX PE3YIbTATOB.

5. Bnanenume oOcHOBaMH ~ CaMOKOHTPOJIS, CaMOOIIGHKH, TPHUHATHS  pPELIeHuH U
OCYIIECTBIICHHSI OCO3HAHHOTO BbIOOpa B yueOHO 1 mo3HaBaTeIbHOW. OOyJaromuicss CMOXKET:

e Ha0JIIOJaTh U aHAIM3UPOBATh COOCTBEHHYIO YUEOHYIO U MO3HABATEIBHYIO ESTENbHOCTD
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U JESTEIbHOCTh JPYTrUX 00y4arommxcsl B IPOLECCE B3aUMOIIPOBEPKH;

® COOTHOCUTH peallbHbIE U IUIAHUPYEMBIE PE3yIbTaThl MHAWBHIYaIbHON 00pa30BaTEIbHON
JESITEIbHOCTH U JIENIaTh BBIBOJBL;

® [PUHHUMATH PELIECHUE B yUeOHOM CUTyalluu U HECTU 32 HETO OTBETCTBEHHOCTD;

® CaMOCTOSITEJIbHO OINpEAeNsATh IMPUYMHBI CBOErO YCIEeXa WM HeyclieXxa U HaXOIUTb
crocoOBI BBIX0JIA M3 CUTYAIlH HEYCIIeXa;

® PETPOCIEKTUBHO ONPEACTATh, KaKhe ICUCTBUS 0 PEUICHHWI0 y4eOHOUW 3amaud Win
napaMeTppl 3TUX JCWCTBUM TPUBEIM K MOJYYEHHUIO MMEIOIIErocss NpoAyKTa YyueOHOM
NeSITENIbHOCTH;

® JIEMOHCTPHUPOBATh TMPHEMBI PETYIANUN TICUXO(PU3HOIOTUIECKUX/ HMOIMOHAIBHBIX
COCTOSSHUM  Juisi  JOocTWKeHMs  3¢dexra  ycrnokoeHuss  (YCTpaHEHHsS  AMOLMOHAIBHOMN
HanpsDKEHHOCTH), 3¢¢exra BoccTaHOBIEHUs (ocialneHusl MpOosBIECHUM yTomiieHus), 3ddexra
aKTUBU3ALMH (IOBBIIEHUS ICUXO0(DU3UOTIOTHUECKON PEaKTUBHOCTH).

ITo3naBaTeabnblie YY /1

6. VYMeHue ompenenaTh MOHSTHS, CO37aBaTh OOOOINCHWS, YyCTAaHABIMBATh aHAJIOTHUH,
KJIaCCU(UIMPOBATh, CaMOCTOSTEIbHO BBHIOMpPATh OCHOBAHMSI M KpPUTEpPUM MAJs Kiaccu(UKaluu,
YCTaHaBIMBATh  NPUYMHHO-CIECJCTBEHHbIE  CBSI3M, CTPOUTHh  JIOTMYECKOE  PacCyXJeHHe,
yMO3aKIlo4eHne (MHAYKTUBHOE, IeAYKTUBHOE, MO aHAJIOTHM) U JeiaTh BbIBOABL. OOyuarouiuiics
CMOXKET:

e 100MpaTh CJIOBA, CONIOJYMHEHHBIE KIIFOUEBOMY CJIOBY, OMPEEISAIONINE ero MPU3HAKU U
CBOIICTBA;

e BBICTpAaUBaTh JIOTMYECKYIO IIETOYKY, COCTOSIIIYI0O W3  KJIIOYEBOTO  CloBa U
COIOIYMHEHHBIX EMY CIIOB;

® BBIJEIATh OOIMN MPU3HAK ABYX MM HECKOJIBKUX MPEIMETOB UM SIBICHUIN U OOBSCHATH
UX CXOJICTBO;

e 00BEIUHATH NPEIMETHI U ABJICHUS B ITPYIIIBI 110 ONPEAEIEHHBIM TPU3HAKAM, CPAaBHUBATD,
KkiaccuuIpoBaTh M 00001maTh (DAKTHI U SBJICHHUS,

® BBIJEIATH SIBJICHUE U3 OOLIEro psijia IPYTrux sBJICHUIH;

® OIpeaeATh 00CTOATENBCTBA, KOTOPbIE MPEALIECTBOBAIN BO3HUKHOBEHHUIO CBSI3U MEXIY
SABJICHUSIMM, M3 3TUX OOCTOSITEIbCTB BBIACIATH OINPENECNAIONUE, CIOCOOHBIE ObITh NMPUYMHON
JAHHOTO SIBJICHUSI, BBISIBJIATH IPUUUHBI U CIEJICTBHS SABICHUM;

® CTPOUTh PACCYXJIEHHE OT OOLIMX 3aKOHOMEPHOCTEH K YaCTHBIM SBJICHUSM U OT YaCTHBIX
SBJIEHUH K OOIIMM 3aKOHOMEPHOCTSIM;

® CTPOUTh PACCYXAECHUE HA OCHOBE CPaBHEHUs NPEIMETOB U SBJICHUH, BBIJICINASA IIPU 3TOM
oO111e Npu3HaKy;

e M3jaraTh IMOJYYEHHYIO HH(OpPMAIMIO, HUHTEPHPETHPYsd €€ B KOHTEKCTEe pelacMon
3aJjauy;

® CaMOCTOSITENIbHO yKa3bIBaTh Ha MH(OpPMAIHIO, HYKJAIOUIYIOCS B IIPOBEPKE, Mpelarath
U IIPUMEHSTH COCO0 MPOBEPKHU JTOCTOBEPHOCTH MH(DOPMALHH;

e BepOATM30BaTh YMOLMOHAIBHOE BIICYATIEHUE, OKa3aHHOE Ha HETO0 HCTOYHHUKOM;

® OOBACHATH SBJEHUS, MPOLECCHl, CBSI3M M OTHOLICHMs, BBIABISEMbIE B XOJ€
M03HABATENbHON M HCCIIEAOBATENILCKON NEATEIBHOCTH (IPUBOJUTH OOBACHEHHE C H3MEHEHUEM
(GopMBI NpesCTaBIEHUs; OOBACHATh, ACTAIU3UPYs MM 0000I1ast; OOBSACHATH C 3aJaHHON TOYKH
3peHHs);

® BBISBIATH U Ha3bIBaTh IPUYMHBI COOBITHS, SBJICHUS, B TOM YHCIIE BO3MOXKHBIE / Hanboiee
BEpPOSITHBIE INPUYMHBI, BO3MOXKHBIE TIIOCJIEICTBUS 3aJaHHOM IPUYMHBI, CaMOCTOSATEIBHO
OCYILIECTBIISASI IPUUMHHO-CIIEICTBEHHBIN aHaIN3;

e JienaTh BBIBOJl HA OCHOBE KPUTHUECKOTO aHAJIN3a Pa3HBIX TOYEK 3PEHUS, MOATBEPKIAATH
BBIBOJI COOCTBEHHOM apryMeHTAIel WIM CAMOCTOSITENILHO MOJTyYeHHBIMU JJAHHBIMU.
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7. YMmeHue co3jiaBaTh, NMPUMEHATh M MPEeoOpa3OBHIBATh 3HAKHM M CHUMBOJIBI, MOJCTH U
CXEMBI JJIS pelIeHUs y9eOHBIX U TIO3HABATENBHBIX 3a/1a4. OOyUaroHiics CMOXKET:

e 0003Ha4YaTh CUMBOJIOM M 3HAKOM NPEIMET W/WIIH SBJICHUE;

® OIpENeNsATh JIOTHYECKUE CBS3M MEXKIY MpeIMeTaMy W/WIM SIBICHHSAMH, 0003HAa4YaTh
JTAHHBIE JIOTHYECKHUE CBSA3H C TIOMOIIBIO 3HAKOB B CXEME;

e co3JaBaTh a0CTPAKTHBIN WM PEeaTbHBI 00pa3 MpenMeTa u/uid SBICHUS;

® CTPOUTH MOJICIIb/CXeMY Ha OCHOBE YCIIOBHI 33JIa4d W/HJIH CIIOCO0a € PEIICHHS;

e cozmaBaTh BepOalbHBIC, BEIICCTBEHHBbIE M WH(MOPMALMOHHBIE MOJENU C BBIJICICHHEM
CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa [UIA OmNpeleNeHus croco0a pemieHus 3aaaddl B
COOTBETCTBUHU C CUTYallUEH;

e MpeoOpa3oBBIBATE MOJIENU C IIETBI0 BBISBICHHUS OONIMX 3aKOHOB, OTIPEACISIONINX
JAHHYIO TIPEIMETHYIO 00J1acTh;

® [IEPEeBOJUTH CJIOXKHYIO IO COCTaBy (MHOTOACHEKTHYIO) MH(QOpPMAIUIO U3 IrpadHuyuecKoro
i (GopMaIM30BaHHOTO (CUMBOJIBHOTO) MIPEACTABIICHHS B TEKCTOBOE, M HA00OPOT;

® CTPOUTH CXEMY, AITOPUTM JEHCTBHUS, MCIPABIATh MIM BOCCTAHABIMBATH HEM3BECTHBIN
paHee arTOPUTM Ha OCHOBE MMEIOIIETOCS 3HAaHUS 00 00BEKTE, K KOTOPOMY IPUMEHSIETCSI QITOPUTM;

® CTPOUTH JIOKA3aTEIHCTBO: MPSMOE, KOCBEHHOE, OT MPOTUBHOTO;

® aHAJIM3HPOBATH/pPePIEKCUPOBATH OMBIT Pa3pabOTKH W pealu3alu y4eOHOIro MpOEKTa,
UCCIEIOBaHUS (TEOPETHYECKOTr0, SMIIMPUYECKOTr0) Ha OCHOBE THPEUIOKEHHON MpoOieMHOMN
CHUTYaIllH, TIOCTABIICHHON [IEJIM W/WIIN 33JaHHBIX KPUTEPUEB OLIEHKHU IPOYKTa/pe3ynbTaTa.

8. CwmpicnoBoe ureHrne. OOyJarOmUics CMOXKET:

® HaXoJWUTh B TeKCTe Tpedyemyro HHpopmanuio (B COOTBETCTBHH C LEISIMH CBOEH
JESITETHHOCTH);

® OpHEHTHPOBAThCA B COJEPKAHUU TEKCTA, IOHMMATh IEJIOCTHBIA CMBICI TEKCTa,
CTPYKTYpUPOBATh TEKCT;

® YCTaHaBJIMBATh B3aMMOCBS3b OIUCAHHBIX B TEKCTE COOBITHUH, SIBIICHUH, IIPOLIECCOB;

® PpE3IOMUPOBATh IVIABHYIO UJCIO TEKCTA;

e 1peoOpa3oBbIBATE TEKCT, «IIEPEBOJS» €ro B JAPYI'YI0 MOJAIBHOCTh, HHTEPIPETUPOBATH
TEKCT  (XYIOKECTBEHHbII M  HEXYHOXKECTBEHHBbIH —  ydeOHbI, Hay4yHO-IIOIYJSAPHBIH,
uHbOpMaIMOHHKIH, TeKCT non-fiction);

® KPUTHYECKU OLIEHUBATh COJIEpkKaHUE U POPMY TEKCTa.

9. ®opmupoBaHHE U PA3BUTHE SKOJIOTUYECKOIO MBILIUIECHHS, YMEHUE MPUMEHATh €ro B
[103HABaTEIbHON, KOMMYHUKAaTUBHOM, COLMAIbHOM MPAaKTHKEe U NMPO(ecCHOHANBHOM OpHEHTALMH.
OO0yuaromuiicst CMOXKET:

® OIIpeJeNsATh CBOE OTHOIICHUE K IPUPOIHON Cpeae;

® aHAIM3MPOBATh BIUSHHE SKOJIOTHYECKUX (AKTOPOB Ha Cpeay OOMTaHUS JKHUBBIX
OpraHU3MOB;

® [POBOAMUTH NPUUYMHHBIA U BEPOATHOCTHBIN aHAIU3 SKOJIOTHYECKUX CUTYALIHIA;

® [IPOTHO3MPOBATh M3MEHEHHUS CUTyalluM IOpPU CMEHEe JeHCTBHS OJHOro (Qaxkropa Ha
JelcTBUE IPYroro Gpaxkropa;

® pacnpoCTpaHATh 3KOJOTMYECKHE 3HaHMs M Y4acTBOBaTb B IPAKTHYECKUX Jeiax IO
3alIUTe OKpYXKAroIeH cpe/ibl;

® BBIpaXXaTh CBOE OTHOILEHHE K MPUPOJE Yepe3 PUCYHKH, COUMHEHUS, MOJIETH, IIPOEKTHbIE
paloThI.

10. Pa3BuTHe MOTHBALIMM K OBJIAJIEHUIO KYJIbTYPOI aKTHBHOTO MCIIOJIb30BAaHUS CIOBapel U
JPYruX NOUCKOBBIX cucTeM. OOyyaromuicss CMOXKET:

e OmNpeaensITh He00X0AMMbIE KITIOUEBbIE TOMCKOBBIE CIIOBA U 3AIPOCHI;
® OCYLIECTBIISAITh B3aUMOJCWUCTBUE C OJIEKTPOHHBIMU TIOMCKOBBIMU CHCTEMaMH,
CIIOBapsIMHU;



e (dopMupOBaTh MHOXXECTBEHHYIO BBIOOPKY U3 TOMCKOBBIX HCTOYHUKOB JIJIst
00BEKTUBH3ALINN PE3YIbTATOB TIONCKA;

® COOTHOCHUTH IOJyYEHHbIE PE3YJIbTATHI IOUCKA CO CBOEH AEATEIbHOCTBIO.

KommyHukatuBubie YY /|

11.  YmeHue opraHuzoBbIBaTh y4eOHOE COTPYAHUUYECTBO U COBMECTHYIO JIE€ATEIbHOCTD C
YUHTENEM M CBEPCTHHUKAMH; padOTaTh MHIMBUIYaIbHO U B IpYIIIE: HAXOJIUThH 0O0Iee pelleHue U
paspeiiath KOH(QJIMKTBI Ha OCHOBE COIJIACOBAaHUS IMO3ULUN U ydyeTa MUHTEpecOB; (GOpMYyIUpOBaTh,
apryMeHTHUPOBATh U OTCTauBaTh CBOE MHEHUE. OOyUaIOUIUICs CMOXKET:

— OIpENeNsITh BO3MOXHBIE POJIM B COBMECTHOMN AEATEIbHOCTH;

— Wrpath ONpPEAEICHHYIO POJIb B COBMECTHOH J€ATEIbHOCTH;

— MpPUHUMATh MO3UIUI0 cOOECEeTHIKA, TOHNUMAs MO3UIUIO IPYrOro, pa3indarh B €ro peuu:
MHEHUE (TOUKY 3pEHHS), T0KA3aTeNbCTBO (apryMeHTHI), PaKThl; TUIOTE3bI, aKCHOMBI, TEOPUH;

— ONpeleNsITh CBOM JEHCTBUS U JIEHCTBUS NApTHEPA, KOTOpPbIE CHOCOOCTBOBAIM WIIU
MPEMSITCTBOBAIYU MPOAYKTUBHON KOMMYHUKAIIUH;

— CTpPOUTh TIO3UTUBHBIE OTHOIIEHHMS B TIpoliecce Y4eOHOM U  TO3HaBaTEIbHOU
NeSITENIbHOCTH;

— KOPPEKTHO U apryMEHTHPOBAHHO OTCTAaWBaTh CBOIO TOYKY 3pPEHHS, B AUCKYCCUU YMETb
BBIJIBUTaTh  KOHTPApryMEHThI, Mnepedpa3supoBaTh CBOIO MbICHb (BJlaJieHUE MEXaHHU3MOM
SKBUBAJICHTHBIX 3aMEH);

— KPUTHYECKH OTHOCHUTHCSI K COOCTBEHHOMY MHEHHUIO, C JIOCTOMHCTBOM IIpU3HABaTh
OomM1O0YHOCTh CBOETO MHEHHUS (€CIIM OHO TaKOBO) M KOPPEKTHUPOBATH €T0;

— TMpenajararh albTepHATUBHOE pellleHne B KOHQIMKTHON CUTYyallHH;

— BBIIENATH OOIIYIO TOUKY 3PEHUS B IUCKYCCUU;

— JIOrOBapHMBaThCA O IMpaBWJIaX MW BONpocax [ii OOCYXKAEHUS B COOTBETCTBUU C
MOCTABJICHHOM TIepe]] TPYNION 3a1a4eit;

— OpraHu30BbIBaTh yueOHOE B3aMMOJICHCTBHE B Tpymme (OMpeAeNsiaTh OOIue IIeNH,
pacrpenesaTh POy, 10rOBapUBaThCS APYT C APYrOM U T. 11.);

— YCTpaHATh B pPaMKax JUajora paspbiBbl B KOMMYHHMKAallMM, OOYCIOBICHHBIE
HEMIOHUMaHHUEM/HENPUSATUEM CO CTOPOHBI COOECeTHNKA 3a7jauul, (POPMBI UM COAEpKAHUS JUAJIOTa.

12. YMeHue 0CO3HaHHO HCIOJIb30BAaTh PEUEBBIE CPEICTBA B COOTBETCTBUU C 3ajadei
KOMMYHHUKAIMM Ul BBIPAXKEHUS CBOUX UYYBCTB, MBICIEH U MOTPEOHOCTEH I IUIAHUPOBAHUS U
peryisiluu CBOEH JeATeNbHOCTH; BJIAJCHME YCTHOW M IHUCBMEHHOM peubl0, MOHOJIOIMYECKOH
KOHTEKCTHOU peubto. OOyUJaromuics CMOXKET:

e OIpelenaTh 3ajJady KOMMYHHMKAallMM U B COOTBETCTBHMM C Hell OTOMpaTh peuyeBble
CpeACTBa;

e 0oTOMpaTh M HCHOJB30BATh PEUYEBHIC CPEACTBA B MPOLIECCE KOMMYHUKAIMM C JIPYTUMHU
JIOABMU (IMAJIOT B Iape, B MAJIOH Ipymmne U T. 1.);

® [IPE/CTAaBJIATh B YCTHOW MJIM IMUCBMEHHOM (opMe pa3BepHYTHIH IJIaH COOCTBEHHOM
NeATeNbHOCTH;

e coOMIOAaTh HOPMBI IMYOJMYHOM peuyH, periaMeHT B MOHOJIOT€ M JUCKYCCUU B
COOTBETCTBUHU C KOMMYHUKaTUBHOM 3a/1a4eii;

® BBICKa3bIBaTh 1 0OOCHOBBIBATH MHEHHE (CYXKIECHHE) U 3alpalliuBaTh MHEHHE MapTHEPA B
paMKax Jaora;

® [PUHHUMATH PEIICHUE B XOJI€ JUAJIOTa M COTJIACOBBIBATh €r0 C COOECEeTHUKOM;

® CO37aBaTh IMCbMEHHBIE KIUIIUPOBAHHBIE» U OPUTMHAIBHBIE TEKCTHI C UCIIOJIb30BAaHUEM
HEOOXOAMMBIX PEUEBbIX CPECTB;

® CIIOJIb30BaTh BepOaJbHBIE CpeICTBA (CpeACTBa JIOTHYECKOM CBSI3M) IS BBLACICHHUS
CMBICJIOBBIX OJIOKOB CBOET'O BBICTYILICHHS,

® JCIOJb30BaTh HeBepOaJbHbIE CpeacTBa WIH HarJIsIHble MaTepHaIbl,
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MIOITOTOBJICHHBIE/OTOOPAHHBIE 1101 PYKOBOJCTBOM YUUTEIIS;

® JienaTh OLIEHOYHBIN BBIBOJ O JOCTMIKEHHUH L€ KOMMYHHUKAIIMU HEMIOCPEACTBEHHO MOCIE
3aBepILIEeHUS] KOMMYHUKAaTHBHOTO KOHTAKTa M 0O0CHOBBIBATH €TO.

13. ®opmupoBaHHe W pa3BUTHE KOMIIETCHTHOCTH B OOJIACTH  HCHOJIB30BAHUS
MH(POPMAITMOHHO-KOMMYHUKAITMOHHBIX TexHoIoTHi (nanee — UKT). OOyuarommiicsi CMOXeT:

® [IeJICHAINIPABICHHO MCKAaTh M HCHOJB30BaTh MH()OPMAIMOHHBIE PECYpPChI, HEOOXOAUMBIE
JUIS peIlIeHUs yYeOHbIX U MPaKTUUECKUX 3a1a4 ¢ noMolbio cpencts UKT;

e BBHIOMpaTh, CTPOWTH W HCIIOJIB30BATh AJCKBAaTHYIO WH(GOPMAIIMOHHYIO MOJENb s
nepeaays CBOMX MBICIECH CpEeICTBAMH €CTECTBEHHBIX M (POPMAIBHBIX SI3BIKOB B COOTBETCTBHH C
YCIIOBUSIMU KOMMYHHUKAIIHH;

e BbIIEIATh MH(OPMALMOHHBINA acleKT 3aJayd, ONEepUpOBATh JAHHBIMH, HCIOJIb30BATh
MOJEIIb PELIEHUS 3a1a4U;

® JCMOJb30BaTh KOMIIBIOTEPHBIE TEXHOJOTUHM (BKJIIOYas BHIOOP aJIeKBaTHBIX 3ajaye
MHCTPYMEHTAJIBHBIX ~ MPOTPAaMMHO-aINapaTHBIX  CPEICTB U CEPBHCOB) M pEIICHUS
MH(OPMALMOHHBIX U KOMMYHHMKAIIMOHHBIX Y4€OHBIX 33/a4, B TOM UYHCJIE: BBIUMCICHHUE, HAIMCAaHUE
IIUCEM, COUMHEHUH, TOKIIa10B, peepaToB, CO3JaHNE MIPE3EHTALUN U Jp.;

® JCMOJb30BaTh MHPOPMAIMIO C YUETOM 3TUYECKUX U MTPABOBBIX HOPM;
co3aBaTh HH(POPMALIMOHHBIE PECYPCHI PA3HOTO THIIA U AJISL Pa3HbIX ayAUTOPUA, COOIIOIATh

MH(OPMALMOHHYIO TUTUEHY U MTpaBuiia MH(GOPMAMOHHON 6€30T1aCHOCTH
IIpenmeTHble pe3yJibTaThI

BbInmyCKHUK Hay4uTcsi B 5-6 kiaccax (Iisl MCIOJIb30BAHMS B NMOBCEIHEBHOM KU3HU U
o0ecrieyeHns1 BO3MOKHOCTH YCIEIIHOT0 NMPOI0JKeHUsI 00pa30BaHUA HA 02a30BOM YPOBHe)

° OnepupoBath Ha 6a30BOM YPOBHE! MOHSATHAME: MHOKECTBO, YIEMEHT
MHOYECTBA, MTOJAMHOXKECTBO, TPUHAIICKHOCTD;

° 3a/1aBaTh MHOXKECTBA NIEPEUNUCIICHUEM HX DJIEMEHTOB;

° HaxOJIUTh MepecedeHue, 00beTMHEHNE, TTOJIMHOXKECTBO B MMPOCTEHIIINX
CUTYaIIHSIX.

B noBceaHeBHOI JKU3HU U TPH U3YyYeHUH JAPYTUX MPeIMETOB:
® Pacro3HaBaTh JIOTHUYECKH HEKOPPEKTHBIC BHICKA3bIBAHUS.
Yucaa
e OrnepupoBaTh Ha 0a30BOM ypOBHE MOHATHAMU: HaTypaJbHOE YHCIIO, IEJ0€ YHCIIO,
0OBIKHOBEHHAS APOOb, NeCATUYHAS IPOOb, CMEIIAaHHOE YHCII0, PAIMOHAIIBHOE YUCIIO;
® UCIIOJIH30BAaTh CBOMCTBA YHCEN W IpaBWia ACHCTBUU C pallMOHAJIBHBIMH YHCIAMU
IIPU BBITIOJITHCHUH BBIYUCIICHUH;
® ICMOJIb30BaTh MPU3HAKH JEIUMOCTU Ha 2, 5, 3, 9, 10 npu BHIIOJIHEHUH BHIYUCICHUN
Y PEIICHUM HECJIOKHBIX 3a]1a4;
®  BBINOJHATH OKPYIJIEHUE PALIMOHAIBHBIX YHCEN B COOTBETCTBUH C MIPABUIIAMU;
® CpaBHHUBATh pallMOHAIBHBIC YHCIIA.
B noBcegHeBHOI KU3HU U NIPH U3YyYeHHUHU APYTHX NMPeIMETOB:
® OIIEHUBATDH PE3YJIbTATHI BHIYMCICHUI MPU PEIIEHUH MPAKTUUYECKUX 3aa4;
® BBHINIOJIHATH CPABHEHHUE YHUCEI B PEAIbHBIX CUTYALUAX;
® COCTaBJIATh YMCIIOBBIE BBIPQKEHUS MPU PEIICHUM NMPAKTUYECKUX 3a7ad U 3ajad U3
JIPYTUX y4eOHBIX TPEIMETOB.
CraTuCcTHKA U Teopusi BEePOATHOCTEe

! 35ech u nanee — pacno3HaBaTh KOHKPETHbIE IIPUMEPHI OOLIMX IIOHATHH 110 XapaKTEPHbIM IPU3HAKAM, BBINOIHATh
JICUCTBUS B COOTBETCTBUH C ONMPE/ICICHUEM U IPOCTEHIIIMMHU CBONCTBAMU TOHATHH, KOHKPETU3UPOBATH IPUMEPAMHU
0o0I1[1E TOHATHS.
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e IlpencraBiATh JaHHBIE B BUJE TaOJINL, JUArPAMM,
® yUTaTh UHPOPMALHMIO, IPEJICTABICHHYIO B BUIC TAOJIUIIbI, AUATPAMMBI.
TekcToBbIe 321a4H
e Pemarb HeclOXHBIE CIOKETHBIC 33/J1a4M pa3HBIX TUIIOB Ha BCE apH(PMeETHUYECKHe
JICUCTBHUS,
® CTPOUTH MOJICNb YCIIOBHUS 3a/aud (B BUZIE TAOJNHIBI, CXEMbI, PHCYHKa), B KOTOPOI
JIaHbl 3HAYEHUS JIBYX U3 TPEX B3aMMOCBSA3aHHbBIX BEJIMUMH, C LIEJIbIO [TOMCKA PEIICHUS 3a/1a4H;
® OCYLIECTBJIATH CIIOCOO MOMCKA pPEIIeHUs 3a7aul, B KOTOPOM PaCCyKIEHUE CTPOUTCS
OT ycJI0BUS K TpeOOBaHUIO UM OT TpeOOBaHUS K YCIOBHIO;
® COCTaBJIATH IUIaH PELICHUS 3a1a4u;
®  BBIJIEIATH 3TAlbl PEIICHUS 3aa4u;
® UHTEpPIPETUPOBATh BBIYUCIUTEIbHBIE pE3yJAbTaThl B  3ajaye, MCCIENA0BAThH
MIOJIyUEHHOE pelIeHHE 3a]auu;
® 3HATh pPa3IM4Ue CKOPOCTEH 0OBEKTa B CTOSUEH BOJE, MPOTUB TEUEHHUS U TI0 TEUECHUIO
peKu;
e pemiaTh 33Ja4U Ha HaXOXKJEHHE YaCTH YKCJIa U YUCIIa [0 €T0 YacTH;
e pemarh 33JaYd pa3HbIX THUINOB (Ha paboTy, Ha TOKYNKH, Ha JBUKEHHE),
CBSI3BIBAIOIIMX TPU BEJIUYUHBI, BBIJIEISTH 3TH BEJIMYMHBI U OTHOILIEHUS MEXy HUMU;
® HaXOJWTh MPOILEHT OT YHCJIA, YUCIIO MO MPOLEHTY OT HEro, HaXOJUTh MPOILIEHTHOE
OTHOIIEHHE JABYX YHUCEN, HAaXOAWTh IPOLEHTHOE CHI)KEHHWE WJIH MPOLEHTHOE IOBBIIICHNE
BEJIUNYMHBI;
® peulaTh HECJIOKHBIE JIOTHUYECKHE 3a/1a4l METOJO0M PACCYXJICHHH.
B noBcegHeBHOM KU3HH U NIPH U3YYEHUH APYTUX NPEIMETOB:
® BBIJBHraTh TMIOTE3bl O BO3MOXKHBIX NPEICIBHBIX 3HAYECHUAX MCKOMBIX BEIMYHMH B
3aaue (JIenaTh MPUKUJIKY)
Harasignasi reomerpus
I'eomerpuueckne purypsl
e OrnepupoBaTh Ha 0a30BOM ypOBHE MOHATUAMHU: (UTypa, TOUKA, OTPE30K, MpsmMasd,
Jy4, JIOMaHasi, yroj, MHOTOYTOJIbHHUK, TPEYrOJBHUK M YETBIPEXYTOJIbHUK, IPAMOYIOJbHUK H
KBaJpaT, OKPYKHOCTb M KpYI, HPSMOYTOJIbHBIA Mapajuienenumesn, KyO, map. M3o0paxath
n3ydaemble GUIypsl OT PYKH U € TIOMOILIBIO JINHEHKH U LIUPKYJIS.
B noBcegHeBHOM KU3HHM U NIPH U3YYCHUH APYTUX NPEIMETOB:
® pelaTh NPaKTHYECKUE 3a/1a4i C IPUMEHEHUEM ITPOCTEHUIINX CBOMCTB (uryp.
H3mepenust 1 BbIYUCICHUSA
® BBHINOJHATH M3MEPEHHME JUIMH, PpACCTOSIHWM, BEIWYMH YIJIOB, C IOMOIIBIO
MHCTPYMEHTOB JUIsl U3MEPEHUN JIJIUH U YIJIOB;
®  BBIUUCIIITH IJIOMAAN PSIMOYTOJIbHUKOB.
B noBcegHeBHOM KU3HM U NIPH U3YYCHUH JPYTUX NPEIMETOB:
® BBIUUCIATH PACCTOSHMS HAa MECTHOCTH B CTaHAAPTHBIX CUTYaLHUAX, IIOLAAH
IIPSIMOYT OJIbHUKOB;
®  BBINOJHATH NPOCTEUIINE NOCTPOCHUSI U U3MEPEHHs Ha MECTHOCTH, HEOOXOIMMBbIE B
peanbHOM KU3HU.
Hcropust MaTeMaTHKHU
® OMNNCHIBaTh OTJEJIbHBIE BBIJAIOIIMECS PE3YJIbTAThl, NOJYYEHHbIE B XOJE Pa3BUTHUSA
MaTeMaTHKU KaK HayKH;
® 3HATh IPUMEPBI MATEMATUYECKUX OTKPBITHHA U UX aBTOPOB, B CBS3U C OTEUECTBEHHON
U BCEMHUPHOM UCTOPHEH.
BbpIIyCKHUK MOJYYMT BO3MOXKHOCTH HAay4dHTbhcss B S5-6 Kkiaaccax (st olOecrnedeHust
BO3MOKHOCTH YCIICIITHOTO NMPOJOJIKeHUsI 00pa30BaHus Ha 0230BOM H yI1y0JIeCHHOM YPOBHSX)
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DJIeMeHThI TEOPHUU MHOKECTB M MAaTEeMATHYECKOI JIOTHKH

J Onepuposamv®  NOHAMUAMU: — MHONICECME0,  XAPAKMEPUCTUKU
MHOJICECBA,  DIIeMeHm — MHOJCecmed, Mnycmoe, KOHeuHoe U  OecKOHeyHoe
MHOIHCECNBO, NOOMHONCECMBO, NPUHAOTEHCHOCHD,

J onpeodensimb NPUHAOTIEHCHOCTb anemeHma MHOJICECMBY,
00beOUHEHUI0 U NepeceyeHulo MHOMCECME, 3a0a8amb MHONCECMBO C NOMOUBIO
nepevucienusl 2J1eMeHmos, Cl08eCH020 ONUCAHUSL.

B noBceqHeBHOIM KU3HM U MPH U3YyYEHUH IPYTUX MPEIMETOB:

J PACno3Hasams 102U4eCKy HeKOPPEKMHbLE GbICKA3bIBAHUS,

J CmMpoumds Yenoyku YMO3AKIOYeHUl Ha OCHOBE UCHONb308AHUSL NPAGUL
JIO2UKU.

Yucna
e  Onepuposamb NOHAMUAMU. HAMYPATLHOE YUCTO, MHONICECMB0 HAMYPATbHbIX YUCE,
yejoe Yucio, MHOICECmMB80 Yevlx yucel, 00bIKHOBEHHAsL OPpOOb, OecamudHas 0poobb, CMEeUaHHoe
YUCNO, PAYUOHATIbHOE  YUCTO, MHONCECME0  PAYUOHANbHLIX — YUCel, 2eoMempuieckas
uHmepnpemayus HamypanioHslX, YeavlX, payuoHaIbHbIX,
®  NOHUMAMb U OOBACHAMb CMbLCTL NOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCA,
®  GLINOIHAMb BbIYUCIEHUS, 8 MOM YUCTe C UCNONb308AHUEM NPUEMO8 DAUUOHANbHBIX
8blUUCTEHULL, 0OOCHOBbIBAMb AICOPUMMbL 8bINOJIHEHUS OeUCMBULL,
® ucnoavzosamv npusHaxku oerumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmol u
npou3eeoeHUs Yuceil npu blNOJIHEHUU 8bIYUCTEHUL U pelleHUl 3a0ay, 000CHO8bI8AMb NPUSHAKU
oenumocmu;
®  BLINOIHAMb OKPY2eHUe PAYUOHATILHBIX YUCel C 3a0aAHHOU MOYHOCMbIO;
®  Ynopsa0ouUBams YUCIA, 3aNUCAHHbBLE 8 BUOE OOLIKHOBEHHBIX U 0eCAMUUHBIX OpoDell;
o naxooumv HO/ u HOK uucen u ucnonvzoeamo ux npu pewieHuu 3a0d, .
® onepuposamv noHamMuem MoOylib YUCIA, 2eOMEempUYecKas UHmepnpemayus MooyJis
yycra.
B noBcegHeBHOIM KU3HM U NP U3YyYEeHUH APYTUX MPeIMeTOB:
® NpUMeHAMb NpaAsuid NPUOTIUNCEHHBIX BbIYUCIEHUL NPU peueHUuu NpaKmuyecKux
3a0a4 u peuleHuu 3a0ay Opyeux y4eOHvix npeomemos;
®  GLINOIHAMb CPABHEHUEe pe3YIbmamos GblYUCIeHUNl NpU peuleHUUu NPaKmuyecKux
3a0ay, 8 MOM yucie NPUOIUNHCEHHBIX BbIYUCTEHULL,
®  COCMasnAMb YUCIOBblE BbLIPAJCEHUS U OYEHUBAMb UX 3HAYEHUs NpU peuleHuu
NPAKMUYECKUX 3a0a4 U 3a0ay u3z opyux yueOHvlx npeomMemos.
YpaBHeHns 1 HEPAaBEHCTBA
o Onepuposamsv NOHAMUAMU: PABEHCMEO, YUCIIO80€ DABEHCMEB0, YPABHEHUe, KOPEeHb
VPasHeHus, peulerue YypasHeHUs, YUCl080€ HEPABEHCIBO.
CraTuCcTHKA U Teopusi BepOSITHOCTEH
o Onepuposamsv nOHAMUAMU: CMONOYamMble U Kpy2ogvle Ouazpammsl, maodauysl
OaHHbIX, CpedHee apugmemuieckoe,
®  u38lIeKamv, UHGoOpMayuio, NPeoCmasieHHy0 8 mabauyax, Ha OUaAzPaMMax;
® cocmaegnams madbauYsbl, CMpoUms OUASPAMMbL HA OCHOBE OAHHbIX.
B noBceaHeBHOI KU3HM U NPH U3YyYEHUH APYTUX MPeIMETOB:
® u381eKamv, UHmMepnpemuposams u npeobpazosvieams ungopmayuio,
npeocmasieHuylo 8 mabauyax U Ha OuaspamMmax, —ompax)carwyr — ceouucmea  u
XapaxmepucmuKky peaibHulX NPOYeccos U A61eHUll.
TexkcToBBIC 324N
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e Pewams npocmvle U CIOJCHblE 3A0a4u PA3HLIX MUNOG, a MaKdxice 3a0adu
NOBbIUWEHHOU MPYOHOCMU,
®  UCNONBL306aMb PA3HLIE KPAMKUE 3ANUCU KAK MOOEIU MEKCMO8 CIONCHBIX 3a0ay Ol
nOCMpOoenUs NOUCKOBOL CXeMbl U peuleHus 3a0ay;
® 3HamMb U NpPUMEHAmMb 004 cnocoba NOUcKa peuieHus 3aoay (om mpedosaHus K
VCILO8UIO U OM YCIL08USL K MPeDOBAHUIO);
®  MOOenUposamy paccyicoeHus npu NOUCKe peuleHus 3a0ay ¢ NOMOubIo epagh-cxembi,
®  gbl0eNAMb 2MANBL PEULeHUS 3A0aYU U COOEPHCAHUE KAHCO020 IMANA;
®  UHMePNPemuUposamy  BbIYUCTUMENbHBIE Pe3YIbmamsl 6 3a0ave, UCCIe008aMb
NOIYYeHHOe peuleHue 3a0a4du,
®  QHANU3UPOBAMb  BCEBO3MOJICHLIE CUMYAUUU  B3AUMHO20  PACNONONCEHUS  08YX
00bEeKMOo8 U UMEHEeHUe UX XAPAKMEPUCMUK NPU COBMECTHOM OBUNCEHUU (CKOPOCMb, 8peMs,
paccmosinue) npu peuwieHuu 3a0ay Ha O08UMCeHUe 08YX 00BEeKmMo8 KAaK 6 O0OHOM, MAaK U 8
NPOMUBONOLONCHBIX HANPABTICHUSX,
®  UCCe008amb 8CEBO3MONCHBIE CUMYAYUU NPU PeUeHUU 3a0ay HA 08UMCEeHUe NO PeKe,
PAccMampusams pazmvie CUCHEeMbl Omcyema,
® pewams pazHooOpasHvle 3a0adu «HA YACMUY,
® pewamsv u 000CHOBBIEAMb C80€ peutleHue 3a0ad (8bloeisimb MamemMamuiecKyo
OCHOBY) HA HAXO0XCOEeHUe YACMU YUCIA U YUCLA NO €20 YACMU HA OCHOBE KOHKPEMHO20 CMbICIA
opoou;
®  0Cco3HABAMb U OOBACHAMb UOSHMUYHOCTb 3A0aY PA3HBIX MUNOS, C8A3bIBAIOUWUX MPU
BeUYUHbL (HA pabomy, HA NOKYNKU, HA O8UdCeHUe); 8blOeNsiMb MU BeIUYUHbL U OMHOULEHUS
MedHCOY HUMU, NPUMEHAMb UX NpU peuleruu 3a0ai, KOHCMpPYupoeams cOOCMBEHHble 3a0ayu
VKA3AHHBIX MUNO8.
B noBceqHeBHO# )KM3HH M NTPU U3YyYEHHUU IPYTUX NPEAMETOB:
®  gblOeNAMb NPU peuleHUuu 3a0ay XapakmepucmuKku paccmMampusaemoi 6 3adaue
cumyayuuy, OmauyHvle Om peanrbHulX (me, om KOMopvlx abCmpazuposanucs), KOHCMpyupo8ams
HOBble CUMyayuu ¢ Y4emom Mux Xapakxmepucmuk, 8 YACMHOCMU, Npu peuleHuu 3a0ai Ha
KOHYeHmpayuu, yuumsléams NIOMHOCIb Geujecmsd;
® pewams u KOHCMPYUpoB8ams 3a0a4u Ha OCHOBE PACCMOMPEHUSL PEATbHBIX CUMYAYU,
8 KOMOpbIX He mpedyemcsi MOUHbBL BbIYUCTIUMETbHIL PEe3YIbman,
®  pewams 3a0auu Ha O8UdNCEHUEe NO PeKe, PACCMAMPUBAs PA3HbLE CUCTIEMbl OMCYemd.
Harasignasi reomeTpus
I'eomerpuueckne purypnbl
o [36nekamv,  uHmMeEpnpemMuposamv U NpPeoopaz08vleamsv  UHGoOpMayurd o
2eomempuyeckux pucypax, npeoCmagieHHyI0 Ha Yepmedicax,
® uz0Opadcamv usyyaemvie @ueypbl Om PYKU U C NOMOUWDBIO KOMHLIOMEPHBIX

UHCMPYMEHMO8.
H3mepenus ¥ BbIYHCICHUSA
. 8bINOIHAMY USMEpeHUe ONUH, PACCMOAHUL, BEIUYUH Y2ll08, C NOMOWbIO
UHCMPYMEHMO8 O USMEPEHUL ONUH U Y208,
. BLIYUCTIAMD niowaou NPAMOY20JIbHUKOS, K8a0pamos, 0b6vembl

NPAMOY20/IbHbIX NApalielenunedos, Kyooa.
B noBceaHeBHOM KU3HHU U IIPU M3YYEHHUH APYIUX NIPeIMETOB:
° 6bIYUCTIAMb  pACCMOAHUA HA MeCmHoCcmu 6 cmaHdapmezx cumyayusix,
naowWaou y4acmrkos npsamoy20ibHOU hopMbl, 00beMbl KOMHAM,
®  GLINOJIHAMb NPOCMeuUue NOCMPOEHUs. HA MECIMHOCMU, He0OXOOUMbLE 8 PealbHOU JHCUZHU,
. OYeHUBamy pasmepol PeaibHbIX 00bEKMOE OKPYHCAIOUe20 MUpa.
Hcropust MaTeMaTHKHU
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o Xapakmepuzoeamv 8K1A0 GbLOAIOWUXCA MAMEMAMUKOS 8 PA3GUMUE MAMEMAMUKU U
UHBIX HAYYHBIX 0Onacmell.

BLIHyCKHHK HAy4YuMTCd B 7-9 kaaccax (I[.]'Iﬂ HCIO0JIb30BAHUS B IOBCEAHEBHOH KM3HH U
o0ecneyeHHus BO3MOKHOCTH YCIIEeUIHOro nNnpoaoJIKEHUs 06p330BaHI/IH Ha 0a30BOM ypOBHe)
9J1eMeHTBI TEOPUN MHOKECTB H MaTeMaTH4ecKoil JOrukn

. OnepupoBaTh Ha 6a30BOM YPOBHE® MOHATHAMH: MHOXKECTBO, HIIEMEHT
MHO>KECTBA, TIOJIMHOKECTBO, MPUHAIIIC)KHOCTH;

o 3aJ1aBaTh MHOYKECTBA MIEPEUNCIICHUEM UX DJIEMEHTOB;

o HAXOJHTh MepeceueHue, 00beIMHEHUE, TOAMHOKECTBO B IMPOCTEHIIIIX
CUTYaITUsIX;

o omepupoBaTh Ha 0a30BOM YpOBHE TMOHSATHUSAMH: OTpE/CIICHUE,
aKcuoMa, TeopeMa, JI0Ka3aTeIbCTRO;

o MPUBOJIUTh MPUMEPHI M KOHTPIPHUMEPHI JUTSL TIOTBEPIKICHHS CBOHMX
BBICKa3bIBAHUI.

B noBceaHeBHOI :KU3HM U TPU U3YyYEHUU APYTUX NPeIMeETOB:
® UCIIOJB30BaTh TpaduyuecKkoe MPECTaBICHWE MHOXECTB I OMHUCAHUS peaTbHBIX
MIPOIIECCOB | SIBJICHUM, MPY PEIICHHUH 3a7a49 IPYTUX YIeOHBIX MPEIMETOB.
Yucaa
e OmnepupoBaTh Ha 0a30BOM ypOBHE MOHATHAMHU: HaTypaJIbHOE YHWCIIO, IEJ0€ YHCIIO,
OOBIKHOBEHHas1 Jpo0b, JecATHYHAas JpoOb, CMemaHHas Japo0b, palMOHAIBHOE YHUCIIO,
apudmMeTryecKuil KBaJIpaTHbIN KOPEHb;
® ICMOJIb30BaTh CBOMCTBA YMCEN U IIpaBUiia JEUCTBUMN MPU BBITIOJTHEHUH BEIYUCIICHUN;
® CMOJIb30BaTh MPU3HAKHU JEIUMOCTH Ha 2, 5, 3, 9, 10 npu BBIIIOJTHEHUH BHIYUCICHUN
Y PELICHUH HECJIOKHBIX 3a/ady;
®  BBINOJIHATH OKPYTJICHHE PAIIMOHATIBHBIX YHCET B COOTBETCTBUU C ITPABUJIAMU;
® OIICHMBATh 3HAYCHHUE KBAJAPATHOTO KOPHS U3 MOJIOKUTEIBHOTO LEJIOTO YKCIIa;
® pacrno3HaBaTh PalMOHAJIbHBIC U UPPALMOHAIIBHBIC YUCTIA;
® CpaBHHUBaTh YHCIA.
e Haxomurs HOJ u HOK
B noBceHeBHOM KU3HU U NIPU U3YyYE€HUM APYTUX MPeAMETOB:
® OIICHUBATH PE3YJbTAThl BEIYUCICHUI MIPU PELICHUH TPAKTUYECKUX 3a]1a4;
® BBINOJIHATH CPABHEHUE YUCET B PEATIbHBIX CUTYAIIUSX;
® COCTaBJISITh YMCJIOBBIEC BBIPAKEHUS IPU PEIICHUU MPAKTUUYECKUX 3a]ay M 3a7ay U3
JOPYTrUX y4eOHBIX TPEIMETOB.
ToxnecTBeHHbIE Pe0OPA30BAHUS
e BuIMoJHATE HECIOXKHBIE NMPEOOpPa30BaHUS I BBIUMCICHUS 3HAYCHHH YHCIOBBIX
BBIPAXKEHUI, COJAEpXKAIIMX CTENEHH C HaTypajbHbIM [IOKa3aTeJeM, CTEHNEHU C LEJbIM
OTpHUIIATEIbHBIM MOKA3aTEJIEM;
® BBINOJHATh HECIOXKHBIC TTPEOOPa30BaHUs IIENIBIX BBIPAKCHHUI: PACKpPhIBATh CKOOKH,
MIPUBOJIUTH OJJOOHBIE CIaraeMebie;
® UCMOJIb30BaTh (DOPMYNBI COKPAIIEHHOTO yMHOXXEHHs (KBaJpaT CyMMBI, KBaJpar
Pa3HOCTH, Pa3HOCTh KBAJIPATOB) IS YIIPOIIEHUS BEIYMCICHUI 3HAYEHU I BBIPAKEHU;
® BBHINIOJHATH HECJOXHBIE TpeoOpa3oBaHUsl IPOOHO-TUHEHHBIX BBIPAXKEHUH U
BBIPAKEHUI C KBaJIPaTHBIMH KOPHSAMH.

% 37eck u nanee — pacno3HAaBATh KOHKPETHbIE IPUMEpPHI OOLIMX HOHATHIA O XapPaKTEPHBIM NPU3HAKAM, BBIIOIHAT
JICUCTBUS B COOTBETCTBUH C ONMPE/ICICHUEM U IPOCTEHIIIMMHU CBONCTBAMU TOHATHH, KOHKPETU3UPOBATH IPUMEPAMHU
0o0I1[1E TOHATHS.
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B noBceaHeBHOI KU3HM U MPH U3YyYEHUH IPYTUX MPEIMETOB:
® TIOHMMATh CMBICT 3aITUCH YUCJIA B CTAaHJAaPTHOM BUJIC,
® OIepupoBaTh Ha 0A30BOM YPOBHE TIOHSITHEM «CTaHIApTHAs 3aIllUCh YHCIIA.
YpaBHeHUs] 1 HEPABEHCTBA
e OmnepupoBarh Ha 0a30BOM ypOBHE TOHSATHSMH: PaBEHCTBO, YUCIIOBOE PaBEHCTBO,
ypaBHEHUE, KOPCHb YpPaBHCHUS, PCIICHHE YPAaBHECHUS, YHCIOBOC HEPABCHCTBO, HEPABCHCTBO,
peleHre HepaBeHCTBaA,
® TIPOBEPSTH CIPABEITUBOCTH YHNCIOBBIX PABCHCTB i HEPABCHCTB;
e pemarh JIMHEHHBIC HEPABCHCTBA W HECJIOXKHBIE HEPABEHCTBA, CBOJAIIUECST K
JIMHECHHBIM;
e pemiaTh CHCTEMbI HECJIOKHBIX JINHEHHBIX YPABHCHHM, HEPABCHCTB;
® TIPOBEPSTH, SIBIICTCS JIM JAHHOE YHCJIO PEIICHUEM YpaBHCHMsI (HEPaBEHCTBA);
e pemiaTh KBaJpaTHBIC YPaBHEHUS 10 POpMYIie KOPHEH KBAAPAaTHOTO YPaBHCHUS,
e 1300paxkaTh PEIICHUS HEPABCHCTB U UX CUCTEM HA YHCIIOBOM MTPSIMOA.
B noBceaHeBHOIM KU3HM U MPH U3YyYEHUH IPYTUX MPEIMETOB:
® COCTaBJISITh W pPeIIaTh JIMHEHHBIC YpaBHEHUS TIPH PEIICHUN 33]1a4, BOSHHUKAIOIIUX B
JIPYrux y4eOHbIX IpeaMeTax.
D yHKUUHA
e HaxoauTh 3HaYeHUE PYHKINHU 10 33]aHHOMY 3HAYCHHIO apTyMEHTa;
¢ HAaXOJWTh 3HAYCHHUE APTYMEHTA 110 3aJaHHOMY 3HAYCHHWIO (YHKIIMH B HECIOXKHBIX
CUTYAaITUsIX;
® OMpeAeATh IMOJIOKCHHE TOYKH IO €€ KOOpJWHATaM, KOOPJWHATHI TOYKH IO ¢
MOJIOKEHUIO Ha KOOPAMHATHOM IJIOCKOCTH;
e 10 TpaduKy HAXOOUTh OOJACTb ONpEAeNeHUsl, MHOXXECTBO 3HAUYEHUM, HYIU
(GYHKIMHM, TPOMEXYTKH 3HAKOIMOCTOSHCTBA, IPOMEXYTKM BO3pacTaHus U  yObIBaHUS,
HauOoJIbIlIee ¥ HAUMEHbIIIEE 3HAUCHHS (DYHKITUH;
e CcTpouTh rpaduK JUHEHHON (HYHKITNH;
® TIPOBEPSITH, ABISETCS JIU IaHHBIN Tpaduk rpadukoM 3aaaHHON GYHKIIMU (JTMHEHHOM,
KBaJIpaTUYHOM, 00paTHON MPOMOPLUUOHATILHOCTH);
e OmpeAensTh NPUONMKEHHbIE 3HAUEHUS KOOPAMWHAT TOYKHU IepeceueHus: rpapukon
GhyHKIINIH;
e omepupoBaTh Ha  0a30BOM  YpOBHE  MOHSATUSIMU:  TOCJIEIOBATEIBLHOCTD,
apudmernyeckas Iporpeccusi, reoMeTpuyeckas mporpeccus;
e pemarh 3aJayd Ha IMPOTPECCUU, B KOTOPBIX OTBET MOXET OBbITh MOJy4eH
HEMOCPEJCTBEHHBIM MOJICUeTOM 0e3 MpuMeHeHUsI (HOPMYIL.
B noBcegHeBHOI KU3HHU U NIPH U3YYEHUH APYTUX MPeIMETOB:
® JCMOJB30BaTh IpaUKH pPeaabHBIX MPOIECCOB U 3aBUCUMOCTEH ISl OMpeeNieHUs] UX
CBOMCTB (HauOoJIbIIINE W HAUMEHbBIIHWE 3HAUEHUS, MPOMEXKYTKH BO3pacTaHUs U YObIBaHUS,
00J1aCTH MOJIOKUTETBHBIX U OTPULIATENIHBIX 3HAYCHHUH U T.11.);
® JCMOJH30BaTh CBOMCTBA JMHEHHON (QYHKIUU U ee TpaduK MpHU PElIeHUH 3a1ad u3
JIPYTUX y4eOHBIX TPEIMETOB.
CraTucTHKA M TEOPHUsi BEePOATHOCTEI
e llmerp TpencTaBICHHE O CTATUCTUYECKHX XapaKTePUCTUKAX, BEPOSTHOCTH
CIIy4aifHOTO COOBITHS, KOMOMHATOPHBIX 33/1a4ax;
e pemarh TOpocTeine KOMOWHATOpPHBIE  33Jaud  METOJOM  MIPSIMOTO |
OpraHM30BaHHOTO Tiepedopa;
® TIPE/CTaBIATH JaHHBIC B BUE TAONUII, AUarpaMM, TpaduKoB;
e uuTaTh UHGOPMAIUIO, TPEACTABICHHYIO B BUIE TaOIUIIbI, AMATPAMMBI, TpaduKa;
® OMNpeAensiTh OCHOBHBIE CTATHCTUUYECKUE XaPaKTEPUCTUKH YUCIOBBIX HAOOPOB;
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® OIICHUBATh BEPOSATHOCTH COOBITHUS B MPOCTEUIINX CITYJasIX;
® UMETh NPEACTABICHUE O POJIM 3aKOHA OOJIBIIIUX YHCENI B MACCOBBIX SIBJICHUSX.
B noBceaHeBHOI KU3HM U MPH U3YyYEHUH IPYTUX MPEIMETOB:
® OIICHMBATH KOJMYECTBO BO3MOKHBIX BAPUAHTOB METOIOM Tepedopa;
® WMETh TPEICTABIICHUE O POJU TPAKTHYECKH JTOCTOBEPHBIX M MaJOBEPOSITHBIX
COOBITHIA;
® CpaBHHMBATh OCHOBHBIC CTATHCTUYCCKHE XapaKTEPUCTHKH, MOJy4CHHBIC B IPOIIECCE
pEIICHUS IPUKIIATHON 3a/1a4¥, U3YYCHUS PEATLHOTO SIBJICHUS,
® OIICHUBATh BEPOSTHOCTH PEATBHBIX COOBITHIA U SIBJICHUI B HECIIOKHBIX CUTYAIUSX.
TekcToBBIE 321aUH
e Pemrate HeECJIOXKHBIC CIOKETHBIC 3aJadd PAa3HBIX THIIOB Ha BCe apu(PMETHUSCKUE
JICVCTBHUS,
® CTPOWTH MOJECTh YCJIOBHS 3amaud (B BHUIC TaOJMIBI, CXEMBI, PUCYHKA HWIU
YpaBHEHHUS), B KOTOPOH NaHBI 3HAYEHUS JIBYX M3 TPEX B3aUMOCBSI3aHHBIX BEIIMYHH, C IIEIBIO
MTOUCKA PEIICHMS 3a/1a9H;
® OCYIIECTBJIATH CIIOCOO IMOUCKA PEIICHHSI 33]]a91, B KOTOPOM PACCYKICHHE CTPOUTCS
OT YCIIOBUS K TPeOOBAHHIO HIT OT TPEOOBAHMS K YCIIOBHIO;
® COCTaBJIATH TUIAH PEIICHUS 3a1a4H;
®  BBIJICITH TAIbI PEIICHUS 33]1a4H;
® WHTEPIPETHPOBATh BBIYUCIHUTEIBHBIC pE3yabTaThl B 3ajade, HCCISI0BAThH
MOJTy4EHHOE PEIICHUE 3a/1a9H;
® 3HATHh Pa3IU4UE CKOPOCTEH 0OBEKTa B CTOSUEH BOJE, MPOTUB TEUCHHUS U TI0 TCUCHUIO
peKu;
e peulaTh 33JaYd Ha HaXOXKJACHHUE YaCTH YKCIIa ¥ YUCIIa [0 €T0 YacTH;
e pemarh 3a7a4d  pasHBIX THUNOB (HA paboTy, Ha TIOKYIIKH, Ha JBM)KCHHE),
CBSI3BIBAIOIIUX TPU BEJIUYUHBI, BBIIEIATH 3T BEIMYUHBI U OTHOIICHUS MEXAYy HUMH;
® HAXOJUTh MPOLEHT OT YHCJIA, YUCIIO MO MPOLEHTY OT HEro, HaXOJUTh MPOIEHTHOE
CHIDKEHHE WM MTPOLIEHTHOE MOBBILIEHHE BEIMYHNHBI;
® peulaTh HECIOXKHBIE JIOTHUYECKHE 3a/1a4l METOJ0M PACCYXICHHIA.
B noBcegHeBHOI KU3HM U NIPHU U3YYEHUH JPYTUX NPeIMeTOB:
® BBIJIBUraTh TUIOTE3bl O BO3MOKHBIX NPEIENIbHBIX 3HAYEHHUSX HCKOMBIX B 3a7aue
BEJIMYUH (JIe71aTh PUKHUJIKY).
I'eomerpuueckne purypsbl
e OmnepupoBarb Ha 6a30BOM yPOBHE MOHSATUSIMU T€OMETPUUECKUX DUTYD;
e u3BIEKaTh HHPOPMAIMIO O TEOMETPUYECKHX (UTypax, TMPEJCTaBICHHYI0 Ha
4yepTexkax B SBHOM BUJIC,
® T[PUMEHATH MJIsS pEUIeHHs 3aJad reoMeTpuueckue (akThl, €CIM YCIOBUS HX
MIPUMEHEHHUs 33/1aHbI B SIBHOU (hopMme;
e pemarh 3a/Ja4d HA HAXOXICHHE TEOMETPUYECKUX BEIMYMH MO o0OpaslaM WId
JIITOPUTMAaM.
B noBcegHeBHOI KU3HM ¥ NPHU U3YYEHUH APYTUX NMPeIMETOB:
® JCMONBH30BaTh CBOMCTBA T€OMETPHUYECKUX (UTYyp AN pEHIeHHs] TUIOBBIX 3aad,
BO3ZHHKAIOIINX B CUTYAIMsIX TOBCEAHEBHOM KM3HHU, 3a/1a4 MPAKTUYECKOTO COICP KAHMUS.
OTHoOmEeHust
e OmnepupoBaTb Ha 6a30BOM ypOBHE MOHSATUSMHU: PAaBEHCTBO (UTYp, paBHBIC (UTYPHI,
PaBEHCTBO TPEYroJbHUKOB, MapauIeIbHOCTh MPSIMBIX, MEPHEHAUKYISIPHOCTD MPSAMBIX, YTIIBI
MEX Iy MPSIMBIMU, IEPICHAUKYIISP, HAKIOHHAS, TIPOCSKITHUSI.
B noBceaHeBHOI KU3HM U MPH U3YyYEHUH APYTUX MPEIMETOB:
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® CIOJb30BaTh OTHOIIEHMS MJIs pElICHUs NPOCTEHIINX 3a/]ad, BO3HUKAIOLIIUX B
peanbHOM KU3HH.
N3mepenust u BbIYMCICHUS
e BpINOJMHATH U3MEPEHUE JJIMH, PACCTOSIHWM, BEIUYMH YIVIOB, C IOMOIIbIO
MHCTPYMEHTOB JUIsl U3MEPEHUH JJIUH U YTJIOB;
® [PUMEHATH (GOPMYJBI MEPUMETPa, IJIOMATN W 00beMa, IUIOMAAM MOBEPXHOCTH
OTJIENIbHBIX MHOTOT'PAaHHUKOB IPY BBIUMCIIEHUSIX, KOTJ]a BCE JaHHbIE HMEIOTCA B YCIOBUMU;
e npuMeHATh Teopemy [Iudaropa, 6a30Bble TPUTOHOMETPUUECKUE COOTHOLICHUS IS
BBIUHCIICHUS JUIMH, PACCTOSHUM, TUTOIIAACH B MPOCTEHUIINX CITyYasX.
B noBcegHeBHOM KU3HM U NIPH U3YyYEeHUH APYTUX NMPeIMeTOB:
® BBIUUCIATH PACCTOSHUS HA MECTHOCTH B CTAHJAPTHBIX CHUTyalUsX, IUIOLAAU B
MPOCTEHIINX ClIydasix, MPUMEHATh (GOpPMYJbl B MPOCTEHIIMX CHUTyallUsIX B IOBCEAHEBHOMN
KU3HU.
I'eomeTpuueckne nocTpoeHus
e 1300paxarh TUIOBBIE MJIOCKHE (QUIYpHl U (QUIYpbl B MPOCTPAHCTBE OT PYKH U C
MTOMOIIBIO HHCTPYMEHTOB.
B noBcegHeBHOM KU3HM U NPH U3YYEeHUH JPYTUX NpPeIMeTOB:
® BBINOJHATH MPOCTEHMIINE TOCTPOEHUS HA MECTHOCTH, HEOOXOJMMbIE B peaIbHOM
KU3HU.
I'eomeTpnuyeckue npeodpa3oBaHus
e Ctpouts Gpurypy, CHMMETPHUYHYIO JaHHOH (UType OTHOCUTENBHO OCH U TOUKH.
B noBcegHeBHOM KU3HM U NPHU U3YyYEeHUH APYTUX NMPeIMeTOB:
® pacno3HaBaTh JABMKEHHE OOBEKTOB B OKPYXKAIOUIEM MUPE;
® pacrno3HaBaTh CUMMETPUYHBIE GUTYPHI B OKPYXKAIOIIEM MUDE.
BekTopbl M KOOPAMHATHI HA MJIOCKOCTH
e OnepupoBaTb Ha 0a30BOM YpOBHE TMOHSATHSIMH BEKTOp, CyMMa BEKTOPOB,
MIPOU3BEICHUE BEKTOPA HA YUCIIO, KOOPAMHATHI HA INIOCKOCTH;
e oOmnpeAensaTh MNPUONMKEHHO KOOPAMHATHI TOYKM IO €€ HU300paKeHHIo Ha
KOOPAMHATHOU MJIOCKOCTH.
B noBceaHeBHOI KU3HM U NIPH M3YYEHHUH JAPYTUX NIPeAMETOB:
® HCIIOJIb30BATh BEKTOPHI JUIS PEIICHUS IPOCTEUIINX 3a7a4 Ha ONPEIEICHUE CKOPOCTH
OTHOCHUTEIILHOTO JBUKEHUS.
HcTropust MaTeMaTHUKH
e OnuchiBaTh OTIENbHBIE BBIJAIOIIMECS PE3YJIbTAThI, MOJYYEHHbIE B XOAE PA3BUTHUS
MAaTE€MAaTHKU KaK HAyKH;
® 3HATh IPUMEPHI MATEMATUYECKUX OTKPBITUN U UX ABTOPOB, B CBSI3U C OTEYECTBEHHOM
Y BCEMUPHOU UCTOPUEH;
® [IOHMMAaTh POJIb MaTEMATUKH B pa3Butuu Poccumn.
MeTtoabsl MaTeMaTHKH
e BpiOuparh NOIXOIAMIMA HM3yYCHHBIH METOJ MJIs PEHICHHs W3YYEHHBIX THUIIOB
MaTeMaTHYECKUX 3a7ay;
e JlpuBoguTh mNpHUMEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEM B  OKpY)Karolleh
JNEVCTBUTEIBHOCTH U IPOU3BEIEHUSAX UCKYCCTBA.

BpIIyCKHUK MOJIyYHT BO3MOXKHOCTH HAYy4YHThCsl B 7-9 Kkiaaccax aasa  olecnedeHust

BO3MOKHOCTH YCIICIIIHOTO NPOJOJIKeHHsI 00pa3oBaHusi Ha 0230BOM U yI1y0JICHHOM YPOBHSIX
DJIEeMEeHTBI TEOPMH MHOKECTB 1 MATEeMaTH4eCKOM JIOTUKHU
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L4 Onepupoeamb4 NOHAMUAMU. onpedeﬂeHue, meopema, axkcuoma,

MHOJICECMBO0, XAPAKMEPUCIUKU MHONCECMEd, dNIeMEeHm MHOJNCeCmsd, Mnycmoe,
KOHeYHOoe U OeCKOHeUHOe MHOMNCeCMB0, HNOOMHONCECMBO, NPUHAOLEHCHOCD,
BKIIIOUEHUE, PABEHCMBO MHONICECS,
J u3006padxcamv MHONCECmMea U OMHOULeHUe MHONMCECME C NOMOWbIO
Kpyeos Ddilnepa;
J onpeodensimb NPUHAOTIEHCHOCTb anemeHma MHOJICECMBY,
00beOUHEHUIO U nepecedenu0 MHOMCeCms;
J 3a0a8amv  MHONCECMBO C NOMOWbLIO NEPEeHUCTIeHUs. IIeMEHMO8,
C/I08ECHO20 ONUCAHUSL
J onepuposamv  NOHAMUAMU.  BbICKA3bIBAHUE,  UCMUHHOCMbL U
JIONCHOCMb  bICKA3LIGAHUS,  OMpUyaHue  BbICKA3bIBAHUU,  onepayuu  HaAo
8bICKA3bIBAHUAMU. U, UTU, He, YCI08Hble 8bICKA3bIBAHUS (UMNIUKAYUL),
J CMpOUmMd 8bICKA3LIBAHUS, OMPUYAHUSL BbICKA3LIBAHUI.
B noBceaHeBHOIM KU3HM U MPH U3YyYEHUH APYTUX MPEIMETOB:
®  Cmpoumv Yenouku YMOo3aKA04eHUli Ha OCHO8e UCNONb308AHUSL NPABUT IOSUKU,
®  UCNONIB306AMb MHOJCECMBA, ONepayuu ¢ MHOMCeCcmeamu, ux 2epaguieckoe
npeocmasieHue 01 ONUCAHUS PeanbHbIX NPOYeCccos U s81eHUIL.
Yucaa
e  Onepuposamsb NOHAMUAMU: MHONCECMBO HAMYPANbHBIX YUCET, MHOMCECNEO YElblX
yucen, MHOXMCECMBO PAYUOHANbHBIX YUCET, UPPAYUOHAIbHOE HUCIO0, K8AOPAMHbIL KODPEHDb,
MHOXMCECmMB0  OelCmMBUMENbHbIX YUCel, 2e0OMempuyecKas uHmepnpemayusi HamypaibHbiXx,
YenvlX, payUoOHANbHYBIX, OCLlCIN8UMENIbHBIX YUCE,
®  NOHUMAMb U OOBACHAMb CMbLCTL NOZUYUOHHOU 3aNUCU HAMYPATbHO20 YUCA,
®  GLINOIHAMb BbIYUCIEHUS, 8 MOM YUCTe C UCNOIb308AHUEM NPUEMO8 PAYUOHAILHBIX
B8bIYUCTEHUU,
®  BLINOIHAMb OKPY2leHUe PAYUOHATILHBIX YUCel C 3a0aAHHOU MOYHOCMbIO;
®  CpasHUBamMb PAYUOHANIbHBIE U UPPAYUOHATbHBIE YUCTA,
®  npPedCcmasisims PAYUOHAIbLHOE YUCTO 8 BUOE OeCAMUUHOU OPoOU
®  Ynopsa0ouusamv Yucid, 3anUCaHHvle 8 6U0e 0ObIKHOBEHHOU U 0eCAMUYHOU OpooU,
o naxooumv HO/ u HOK uucen u ucnonvzoeamo ux npu pewieHuu 3a0a.
B noBcegHeBHOIM KU3HM U NP U3YyYeHUH APYTUX MPeIMeTOB:
®  NpUMeHAMb NpABUNd NPUOTIUNCEHHBIX BbIYUCIEHUN NpU peuleHUuUu NpPpaKmudecKux
3a0a4 u peulenuu 3a0ay Opyeux y4eOHvix npeomemos;
®  GLINOIHAMb CPABHEHUEe pe3YIbMmamos GblYUCIEHUL NPU peuleHuUu NpaKmuyecKux
3a0ay, 8 MOM yucie NPUOIUNHCEHHBIX BbIYUCTEHULL,
® cocmagnamv U OYEHUBAMb YUCI08blE BbIPANCEHUS NPU peueHUuU NPpaKmudecKux
3a0ay u 3a0a4 U3z Opy2ux yueOHvix npeomemos;
®  3anuUCHIBAMb U OKPYISiIMb YUCTI08ble 3HAYEHUS PealbHbIX 8eIUYUH C UCNOIb308AHUEM
PA3HBIX CUCTeEM UMepPeHUsL.
ToxnecTBeHHBbIC TPEOOPa30BaAHUA
o Onepuposams NOHAMUAMU CMENEHU C HAMYPATbHbIM NOKA3ameneM, CMeneHu c
yenvlM ompuyamenbHblM NoKazamenem,
®  GLINOIHAMbL NPeoOPA308AHUS YENbIX BbIPANCEHUN. OelUcmeus ¢ O0OHOYIeHAMU
(cnooiceHue, 8vluUMAHUE, YMHONCEHUE), OEUCMBUL C MHO20UIeHAMU (CloJCeHuUe, 8bluUmaHue,
VMHOdMCEHUE);

4 3IICCI> " [aJie€ — 3HATb ONPCACIICHUC MOHATHSA, YMCTb MMOACHATH €TI0 CMBICII, YMCTb UCIIOJIb30BATh IOHATHUC U €TI0
CBOMCTBa IIpyu NpOBCACHUN paCCY)K,I[eHPIﬁ, JAO0Ka34aTeJIbCTB, PCHICHWUH 3a/1a4.
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®  GLINOHAMb PA3IONCEHUE MHO20UJIEHO8 HA MHOMCUMENU OOHUM U3 CHOCO008:
8bIHeCeHUe 3a CKOOKY, 2PYRNUPOBKA, UCHONIb308AHUE (POPMYI COKPAUJEHHO20 YMHONCEHUSL

®  gblOENAMb KEAOPAM CYMMbL U PASHOCMU OOHOUICHO8,

®  PAcKIa0bI8aAmMb HA MHOMCUMENU KBAOPAMHBIN  MPEXYleH,

®  GLINOIHAMbL NPeoOPA308AHUSL  BbIPANCEHUN, COOEPHCAWUX CMENneHu C YeabiMu
ompuyamenbHelMU  NOKA3AMeNaMy, Nnepexooums om 3anucu 6 6uoe CMmeneHu ¢ Yeabim
ompuyamenbHbiM NOKA3amenem K 3anucu  suoe opoou,

®  GLINOIHAMbL NPeobpaszo8anus OPOOHO-PAYUOHANLHLIX GLIPANCEHUN. COKpaujeHue
Opobetl, npusedenue aneebpauyeckux Opodell K o00wemMy 3HAMEHameno, ClONCeHUe,
VMHOJICEHUe, OelleHue ancedpaudeckux Opobell, 6o3sedenue anreedpauyeckor oOpoou 8
HAmypanioHy1o U Yyeayro Ompuyamenshyto Cmenens,

®  BLINOIHAMb NPEOOPA308AHUS BLIPANHCEHULL, COOEPHCAUUX KBAOPAMHbIE KOPHU,

® guldenAmb Kaopam CymMmbl Ul PAZHOCMU O8YVYIIEHA 8 BbIPAINCEHUSX, COOEPHCAUJUX
K6aopammbvle KOpHU,

®  BLINOIHAMb NPEOOPA308AHUSL BLIPAINCEHULL, COOEPHCAUUX MOOYITb.

B noBceaHeBHOM KU3HHM ¥ MPH U3YYEHUH APYTUX NMPEAMETOB:

®  BLINOIHAMb NPEoOPA308aHUS U OCUICMEUS C YUCIAMU, 3ANUCAHHBIMU 8 CIAHOAPMHOM
suoe;

®  GLINOIHAMbL NPeoOPa308aHUs an2edPAUYecKUX BbIPAXNCEHUl NpU peuleHuu 3a0ad
OpyeUx yueOHblx npeomemos.

YpaBHeHHUsS] U HEPABEHCTBA

e Onepuposamsb NOHAMUAMU: YPABHEHUe, HEPABEHCME0, KOPEHb VPABHEHUs, peuleHue
HepageHcmeda, pPAGHOCUNbHbIE YPAGHEHUs, 001acmb OnpeoeneHus ypaeHeHus (HepaseHcmad,
cucmemvl YypagHeHUll Uy HepaseHCcms),

® pewams JUHEUHble VPABHEHUS U YPAGHEHUs, C800uMble K JUHEUHbIM C NOMOUbIO
ModHCOeCmeeHHbIX NPeobpPa308aHULL,

® pewamsv KeaopamHvle YPAGHEHUs U YPABHEHUs, C800UMble K KBAOPAMHBLIM C
NOMOUBIO MOAHCOECMBEHHBIX NPEoOPA308aAHULL,

® peuamsv OpOOHO-TUHElIHbLE YPABHEHUS,

® pewamv  npocmetiuue — uppayuonanbhvle  ypasmenus — euoa [ (x)=a,
\/f (x) =\/g(x) ;

n_,.
® pewambs ypagHenus euda X =4a;
® pewlamv YpasHeHus: CNoCOOOM pa304CeHUs HA MHONCUMENU U 3aMeHbl NepeMeHHOU,

®  UCNONBL306aMb MEMOO UHMEPBAN08 OJisl PeUuleHUsi YeablX U OpOOHO-PAYUOHATILHBIX
HepaseHcma,

®  pewams TUHelHble YPABHEHUS U HePABEHCMEA C NaAPAMEMPAMU,

®  pewams HeCl0NHCHbIEe K8AOPAMHbIe YPAGHEHUS C NAPAMEMPOM,

®  peuams HeCl0NACHbIE CUCMEMbL TUHEIHbIX YPAGHEHUIL C NaAPAMempPaMu;

®  peuams HeCl0NHCHbIE YPAGHEHUSL 6 YELblX YUCTAX.

B noBceqHeBHO¥ *KM3HU ¥ TPU W3YYEHHUH JPYTUX MPEAMETOB:

® CcoCmasnAmb U pewams JTuHelHble U K8AOpamuvie YPAGHEeHUs, VPAGHEeHUs, K HUM
C800sIYUeCs], CUCEMbL TUHEUHBIX YPAGHEHUI, HePABEHCIE NPU PEUEHUU 3A0ay OPYeUX YUeOHbIX
npeomemos;

®  GLINONHAMb OYEHKY Npagoonododusi pe3yibmamos, HOLYYAeMblX HpU PeueHuU
JIUHENHbIX U K8AOPAMHbIX YPAGHEHUN U CUCMEM JUHEUHbIX YPAGHEeHUU U HEepa8eHCme Npu
peutenuu 3a0a4 Opyeux yueOHvlx npeomemos;
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® gblOUpaAmMb CcoOmeemMcmeyowue YpaeHeHus, HepaeeHCmsed U UX cucmemvl Ois
COCMABNeHUs MaAmemMamu4ecko Mooenu 3d0AHHOU PeanlbHOU CUmyayuu Uuiu NpuKiaoHoul
3a0auu;
® yuemb UHMEPNPEemupo8ams HNONYYEHHbIU NPU peueHuUu YpasHeHUs, HepageHcmea
UnU cucmemvl pe3yibmam 6 KOHMeKCme 3A0aHHOU PeaibHOU CUumyayuu uiu NpukiaoHou
3a0ayu.
DyHKUUHA
o Onepuposamv NOHAMUAMU. QYHKYUOHAILHASL 3A6UCUMOCTMb, (QVHKYUs, 2epaguk
@yuKyuu, cnocodwvl 3a0aHus YYHKYUY, apeymeHm u 3HaveHue yHKyuu, ooiacms onpeoenenus
U MHOMCECMBO 3HAYEHUU @OYHKYuu, HYyIu QYHKYuY, nNpoMedCymKu 3HAKONOCMOAHCMEA,
MOHOMOHHOCMb QYHKYUU, YeMHOCMb/HeYemHOCb (YHKYUU,
o cmpoumsv  2pauxku  JUHEUHOL, K8aOpamuyHou  QyHKyui, 0bpamuoli

vy =% y=x, y=|x;
X+b

® Ha npumepe KeAOPAMUHHOU (OYHKYUU, UCHOAb308AMb NPeodpa308aHus papuxa
ynxyuu Y=Ff(X) ons nocmpoenus epaguros dpynxyuil y = af (kx +b)+c ;

® COCMasIAMb YPAGHEHUs. NPIMOU NO 3A0AHHLIM YCI0BUM: NPOXoosujell uepes 08e
MOYKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOX0OAwell uepe3 OAHHYI0 MOYKY U NAPALIeNbHOU
OAHHOU NPAMOI,

® uccnedosamsv YHKYUIO no ee cpaguxy;

®  HAXOOUMb MHOJCECMBO 3HAYEHUU, HYIU, NPOMENCYMKU 3HAKONOCMOIHCMEA,
MOHOMOHHOCMU K8AOPAMUYHOU YHKYUU,

® onepuposamv NOHAMUAMU. NOCAe008AMENbHOCHb, APUPDMEMUIECKasT NPo2peccusl,
2e0MempU4ecKas npo2peccusi;

®  pewams 3a0a4u HA APUDMEMUYECKYIO U 2eOMEMPUYECKYIO NPOSPECCUIO.

B noBcenHeBHOIM KU3HM ¥ MPH U3YyYEHUH APYTUX MPEIMETOB:

®  ULIIOCMPUPOBAb C HOMOWBIO 2PAPUKA PeanbHYI0 3A6UCUMOCTb UIU NPOYECC NO UX
Xapakxmepucmukam,

®  UCNOIB306aMb CEOUCMBA U 2PAPUK KEAOPAMUYHOU (YHKYUU NPU peuleHuu 3a0ay U3
Opyeux yueOHblx npeomemos.

TekcToBBIC 324U

e Pewamsv npocmoele u CLOJCHbIE 3aA0a4U PA3HLIX MUNOS8, A MaAKdice 3a0ayu
NOBLIUEHHOU MPYOHOCMIU,

®  UCNONB306aMb PA3HLIE KPAMKUE 3ANUCU KAK MOOeIU MEKCMO8 CLONCHBIX 3a0ay Oils
NOCMPOEHUsL NOUCKOBOLL CXeMbl U PeULeHUS. 3A0aY,

®  paziuuamv MOOelb MEeKCMAa U MOOelb PeuleHus: 3a0aiu, KOHCMpyupo8ams K 0OHOU
MOoOenu peuerusi HeCI0NCHOU 3a0ayu paszuvlie MoOelu MeKCma 3a0adu;

® 3HaMb U NpUMeHAmMb 00a cnocoba noucka peuwieHus 3aday (om mpedosaHus K
VCI08UIO U OM YCI08USL K MPeb0B8aHUI0);

®  MOOenUPO8amb paCCyHCOCHUsI NPU NOUCKE PeuleHlst 3a0ay ¢ NOMOUbIO 2PAgh-cxembl,

®  gul0eNAMb YMANBL PEULeHUSA 3A0aYU U COOEPHCAHUE KAAHCO020 IMAand;

® yuemb 6blOUPAMb ONMUMANbHLIL MEmOoO peuleHusi 3a0a4u U O0CO3HABAMb GblOOP
MEmMooda, paccmampueams paziuyHble Memoobl, HAXOOUMb PAa3Hble PeuleHus 3a0aqu, eciu
B03MOIHCHO,

®  QHAIU3UPOBAMb 3aMPYOHEHUs. NPU PeuleHulU 3a0ay,

®  GLINONHAMb PA3IUUHbIE NPEOOPA306AHUsL NPEOSIONCEHHOU 3a0adU, KOHCMPYUPOSams
HO8ble 3a0ayu U3 OAHHOU, 8 MOM Yucie oopamuble;

NPONOPYUOHATLHOCIU, PYHKYUU 8UOA: Y = a +
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®  UHmMepNpemuposamy  BbIYUCTUMENbHBIE pe3yIbmamsl 6 3aoave, UCCIe008aMb
NOIYYeHHOe peuleHue 3a0a4du,

®  QHANU3UPOBAMb  BCEBO3MOJICHLIE CUMYAUUU  B3AUMHO20  PACNONONCEHUS  08YX
00bEeKMOo8 U UMEHEeHUe UX XAPAKMEPUCMUK NPU COBMECMHOM OBUNCEHUU (CKOPOCMb, 8PeMs,
paccmosinue) npu pewieHuu 3a0ay Ha 0sudcenue 08yxX 00beKmos KaKk 6 00HOM, MaK U 8
NPOMUBONOLONCHBIX HANPABTICHUSAX,

®  UCCe008amb 8CEBO3MOMNCHbBIE CUMYAYUU NPU PeUeHUU 3a0ay HA 08UMCEeHUe NO PeKe,
PAccMampusams pazmvie CUCHEMbl Omcyema,

® pewamsv pazHooOpasHvle 3a0aiu «HA YACuy,

® pewamsv U 000CHOBbIEAMb CB0€ peuleHue 3a0ay (8blOeisimb MamemMamuieckyo
OCHOBY) HA HAXO0XCOeHUe YACMU YUCIA U YUCLA NO €20 YACMU HA OCHOBE KOHKPEMHO20 CMbICIA
opoou;

®  0Cco3HABAMb U OOBACHAMb UOCHMUYHOCMb 3A0AY PAZHLIX MUNOE, CEA3bLEAIOWUX MPU
senUyUHbL (Ha pabomy, HA NOKYNKU, HA OBUNCEHUE), B8blOENSIMb MU GEIUYUHbL U OMHOUEHUS
MedHCOY HUMU, NPUMEHAMb UX NPU peuleHul 3a0ay, KOHCMpPYupogams cOOCMEeHHble 3a0ay
VKA3AHHBIX MUNOG;

®  81a0emb OCHOBHBIMU MEMOOAMU PeUeHUs 3a0ad Ha CMeCU, CHIABbL, KOHYEHMPAayuu,

®  pewams 3a0a4u HA NPOYEHMbL, 8 MOM HUCTIe, CILOJCHbLE NPOYEHMbL ¢ 0DOCHOBAHUEM,
UCNONbL3YS paA3HbLE CNOCOObI;

® pewams 102utecKue 3a0ayu pasHbIMu CNOCOOAMU, 8 MOM YUCTe, ¢ 08YMsL ONOKAMU U
¢ mpems 61oKamu OAHHBIX C NOMOWbIO MAOIUY,

® pewamsv 3a0auu NO KOMOUHAMOpPUKe U Meopuu BepoMHOCmel HA OCHO8e
UCNONb308AHUS U3YHUEHHBIX MEMOO08 U 0OOCHOBLIBAMb PeUeHUE,

®  pewams HeCI0NCHbIE 3A0ayU N0 MAMEMAMUYECKOU CMamucmuKe;

® 081a0emb OCHOBHBIMU MEMOOAMU PEUeHUsT CIOJHCEMHbIX 3a0ay. apughmemuyeckull,
aneebpaudeckuil, nepebop 8apuanmos, 2eoMempudeckutl, 2papuieckuti, NPUMeHsIMb UX 8 HOBbIX
1O CPABHEHUIO C U3YYEHHbIMU CUMYAYUSIX.

B noBceqHeBHO¥ KM3HU ¥ TPU U3YyYEHHUH IPYTUX MPEAMETOB:

® gblOeNsIMb NPU peuleHulu 3a0ay Xapakmepucmuku paccMampusaemoi 6 3sadaue
cumyayuuy, OmauyHvle On PearbHuIX (me, om KOMopvlx abCmpazuposanucs), KOHCMpyupo8ams
HOBble CUMyayuu ¢ Y4emom 3Mux Xapakmepucmuk, 8 YACMHOCMU, Npu peuleHuu 3a0ay Ha
KOHYeHmpayuu, y4umsléams NIOMHOCMb eujecmad,

® pewams u KOHCMPYUpoB8ams 3a0aiu Ha OCHOBE PACCMOMPEHUSL PEATbHBIX CUMYAYU,
8 KOMOpbIX He mpedyemcsi MOYHbBL BbIYUCTIUMETbHBIL Pe3YIbman,

®  pewams 3a0auu Ha O8UdICEHUEe NO PeKe, PACCMAMPUBAs PA3HbLE CUCTIEMbl OMCYemd.

CraTuCcTHKA U Teopusi BepOSITHOCTEH

o Onepuposams nOHAMUAMU. CMONOYamMble U Kpy2ogvle Ouazpammbsl, mabdauysl
OaHHbIX, cpedHee apudmemuueckoe, MeOUaHa, HauboIbUee U HauMeHbUlee 3HA4eHUsT 8blOOPKU,
pazmax 8blOOPKU, OUCNEPCUsi U CMAHOAPMHOE OMKIIOHEeHUe, CAVYAUHAS U3MEHYUBOCTb,

® u3gnekamv UHGOpMayuro, NpeocmasieHHyr0 8 mabIuyax, Ha OuaAzpammax,
epaguxax;

® cocmasnams mabauybl, CMpoUnms OUAZPAMMbL U 2PAPUKU HA OCHOBE OAHHBIX,

® onepuposamv NOHAMUSIMU. (DAKMOPUAN HUCLA, NEPEeCMAHOBKU U COYEeMAaHUsl,
mpeyeonvrux Ilackans,

®  NPUMEHSIMb NPABULO NPOU3EEOCHUSI NPU PeUleHUU KOMOUHAMOPHBIX 3A0ay,

® onepuposamv NOHSAMUIMU. CLYYAUHBIL ONbIM, CAVYAUHLIL 6blOOp, UCHBIMAHUE,
JleMenmapHoe cayuaiHoe cobvimue (UcX00), Kiaccuyeckoe oOnpeoeieHue 8eposmHOCmU
CYHAliHO20 COObIMUSL, ONePayUU HAO CLYYAUHBIMU COOLIMUAMU,

®  npedcmasnAms UHGOPMaAyUI0 ¢ NOMOWbIO Kpy2os Jiiiepa
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® pewamsv 3a0ayu HA BbIYUCIEHUE BEPOAMHOCMU C NOOCHeMOM KOJIU4ecmeda
8aPUAHMOE C NOMOULIO KOMOUHAMOPUKU.
B noBceaHeBHOI KU3HM U MPH U3YyYEHUH IPYTUX MPEIMETOB:
®  u361EKAMb, UHmMepnpemupo8ams u npeobpazosvieams ungopmayuro,
NpeoCcCmasieHHylo 6 madIuyax, Ha OUAPAMMAx, 2pagurax, ompaxcarowyio ceoucmea u
XapakmepucmuKu peaibHblX NpoYecco8 U s61eHull;
® onpedensimv  CMAMUCMUYECKUE XAPAKMEPUCIUKU — 8bIOOPOK No  madauyam,
ouazpammam, epaguram, 8bINOIHAMb CPABHEHUE 8 3ABUCUMOCTU OM Yelu PeuleHus 3a0ayu;
®  OYeHUBAMb 8EPOAMHOCHIb PEANbHbIX COOLIMULL U SI8TIEHULL.
I'eomeTpuueckue Gpurypol
o  Onepuposamv NOHAMUAMU 2EOMEMPULECKUX ueyp;
® U3GIEKAMb,  UHMEPNPEemuposams U  Npeodpazoevieams  UHGOpMAyUlo o
2eomMempuyeckux pueypax, npeoCmagieHHyI0 Ha Yepmencax,
® NpuMeHAmb 2eoMmempuyeckue Gakmvl O0nA pewleHus 3a0ay, 8 MmMoM Hucie,
Npeononazanuux HeCKOIbKO WA208 peuleHus,
* hopmynuposams 8 nPOCMeENUUX CIYHAAX CEOUCMBA U NPUSHAKU Queyp;
®  00KaA3bI8AMb 2EOMEMPUYECKUE YINBEPHCOCHUSL,
® grademv CMAHOAPMHOU Klaccuguxkayueu NIOCKuUX queyp (mpeyeorbHuKo8 u
Yemulpexy20ibHUKOB).
B noBceaHeBHOI KU3HM ¥ MPH U3YyYEHUH APYTUX MPEIMETOB:
®  UCNONBL306AMb  CBOUCMBA  2eOMempuyeckux  ¢gueyp 011  pewlenus  3a0ay
NPAKMUYecKoeo Xapakmepa u 3a0ay U3 CMeHCHbIX OUCYUNTIUH.
OTHoOmIEeHUs
e Onepuposamsb NOHAMUAMU: PABEHCMBO Queyp, pasHvie @Gueypel, pPaseHCmseo
Mpey2oNbHUKO8, NAPANIeTbHOCMb  NPAMbIX, NEPREeHOUKYIAPHOCIL  NPAMbLX, Velbl MedHcoy
NpAMbIMU, NEPREeHOUKVIAD, HAKIOHHAS, NpoeKyus, noooodue queyp, noodobuvie Queypol,
Nn000OHbBIE MPEY2OIbHUKU,
o npumename meopemy Paneca u meopemy O NPONOPYUOHANLHBIX OMPE3IKAX NpU
peweHuu 3a0au;
® Xapaxkmepu3oeams 83AUMHOE PACNOJIONCEeHUe NPAMOU U OKPYICHOCMU, O08YX
OKPYHCHOCMEL.
B noBcegHeBHOIM KU3HM U NP U3YyYEeHUH APYTUX MPeIMeTOB:
®  UCNONB3068AMb OMHOULEHUSL OISl peuleHUsl 3a0ay, 603HUKAIOWUX 8 PealbHOU HCUSHUL.
N3mepenusi u BbIYMCIEHUS
e Onepuposams npeocmagieHusmu o ONUuHe, NIoWaou, obveme KaK GeIUdUHAMU.
Ipumenamo meopemy Ilugacopa, hopmynvl niowaou, odvema npu peuieHuu MHO2OULA208bIX
3a0ay, 8 KOMOpvIX He 8ce OaHHble NPeOCMAasieHbl I6HO, A MpedYIOm 8bIYUCIEHULL, ONepUpo8ams
bonee  WUPOKUM  KOIUYECMBOM  (DOpMYN  ONUHbL,  NIOWAOU, 00beMd,  BbIYUCIAMD
xapakmepucmuky KomMOuHayuti @ueyp (OKpysCcHocmel U MHO20Y20NbHUKO8) GbIYUCTAMb
PAcCmosHus medicoy gueypamu, NPUMeHAmMb mpueoHoMempuyecKue gopmynvl 0isi 6bIYUCTEHUL
8 Oojlee CIOJNCHbIX CAYYAsAX, NPOBOOUMb BbIMUCIEHUS HA OCHOBE PABHOBENUKOCMU U
PABHOCOCMABNIEHHOCMUL;
®  1POBOOUMb NPOCIbIE BLIYUCTCHUS HA 0OObLEMHBIX Melax;
®  opmyruposams 3a0ayu Ha 8bIYUCIEHUE OUH, NIOWAOEL U 00BEMO8 U PeUamb UX.
B noBceaHeBHOI KU3HM U NPH U3YyYEHUH APYTUX MPeIMETOB:

®  11P0OBOOUMb BbIUUCTEHUA HA MECHHOCTNU,
® npumeHAmb OpMYAbl NPU BLIYUCICHUAX 6 CMENCHbIX YUeOHbIX npeomemax, 6
OKpYyHcarouert 0eticmeumenbHOCmu.
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I'eomeTpuueckue NOCTPOEHU
e 300paxcamv 2ceomempuyeckue ueypvl NO MEKCMOBOMY U  CUMBOILHOMY
ONUCAHUIO;
®  C680000HO ONEPUPOBAT YePMENCHBIMU UHCIMPYMEHMAMU 8 HECTONCHBIX CIYUASX,
®  GLINOIHAMb NOCMPOEHUS. MPEYeOIbHUKO8, NPUMEHAMb OmoelbHble Memoobl
NOCMPOEHUN YUPKYIeM U JTUHEUKOU U NPOBOOUmMb Npocmeuuiue ucCie008aHus YUcia peuleHuil;
® uz0Opadcamv Munogvle NIOCKUe Quaypbl U 00veMHble meld ¢ NOMOWbIO
npoCmetuux KOMnbIOMePHbIX UHCMPYMEHMO8.
B noBceaHeBHOM KU3HHU U MPH U3YyYEHUH IPYTUX MPEIMETOB:
®  GLINOIHAMb NpOCMeliuue NOCMPOEHUS HA MECMHOCMU, HeoOXo0uMbvle 8 peanbHOU
HCUSHU,
®  OYeHUuBamv pasmepsl PeanrbHbIX 00BEKMO8 OKPYHCAIOUE20 MUPA.
IIpeoGpazoBanus
o Onepuposamv noHAMUEM OBUNCEHUsI U NPeodPA308aHus Nnoooobus, 61ademv
npuemamu nOCmMpoeHus. Queyp ¢ UCNOIb308AHUEM OBUICEHUL U Npeodpa3o8anuil. noooous,
NPUMEHAMb NOJLYYEeHHble 3HAHUS U ONbIM NOCMPOCHUL 8 CMENHCHLIX NPpeoMemax U 8 pedaibHblX
CUMYayusx oKpyscauieco mupa,
o cmpoumsv ¢ueypy, NOOOOHYIO OAHHOU, NOIL30BAMBCA CEOUCMBAMU NOO0OUS ONis
000CHOBAHUSL CBOLICME huyp;
®  NpUMeHAMb CBOUCMBA OBUNCEHUL Ol NPOBedeHUs NPOCmeuuux 000CHOBAHUL
ceotlicma pueyp.
B noBceaHeBHOI KU3HM ¥ MPH U3YyYEHUH APYTUX MPEIMETOB:
®  NPUMEHAMb CBOUCMBA OBUNCEHUU U NPUMEHAMb Noo0obue O0as NOCMPOeHUl U
8bIYUCTICHULL.
BekTOopbl 1 KOOPAUHATHI HA MJIOCKOCTH
e Onepuposamb NOHAMUAMU 6EKMOp, CYMMA, DASHOCMb BEKMOpO8, NpousseoeHue
8EKMOPA HA YUCTO, Y2O0Jl MeAHCOY 8EKMOPAMU, CKATISIPHOE NPOU3EEOeHUE BEKMOPO8, KOOPOUHANbL
Ha NJIOCKOCMU, KOOPOUHAMbl 8eKMOpA,
®  GLINOIHAMb OelicmBUs HA0 GeKMOpaMu (CloJCeHue, bluumanue, YMHOMCEHUe Ha
YUCTIO), BLIUUCTIAMb CKANAPHOE NPOU3BedeHUe, onpeoeisims 8 NPOCMEUUUX CIYUASX Y20l MeHCOy
BEKMOPAMU, BbLINOHAMb PA3N0JCEHUE BEeKMOPA HA COCMABNAIWUe, NPUMEHAMb NOJYYEHHbIe
3HaHUs 8 (u3uKe, NONBL308AMbCA POPMYNIOU BLIYUCIEHUS PACCMOSHUSA MedHCOy MOYKAMU NO
U3BECMHBIM KOOPOUHAMAM, UCNOIb308AMb YPABHEHUs (pu2yp 015 peuleHus 3a0ay;
® NpUMEHAMb GeKMOpPbl U KOOPOUHAMbL Ol peuleHus 2eoMempudeckux 3aoai Ha
8blUUCTEHUE ONUH, Y2Il08.
B noBcegHeBHOIM KU3HM U NPH U3YyYEHUH APYTUX MPeIMETOB:
®  UCNOIBL306aMb NOHAMUSL BEKMOPO8 U KOOpOUHam OJisi peuieHus 3a0ad no gusuxe,
2eoepaguu u oOpy2um yueOHbiM npeomema.
Hcropust maTeMaTuKku
o Xapaxmepuzosams K140 8blOAUWUXCA MAMEMAMUKOS 8 PA38UmMue Mamemamuxy u
UHBIX HAYYHBIX obnacmell;
®  NOHUMAmMb POosib Mamemamuku 8 pazsumuu Poccuu.
Metoabl MATEMATHUKH
o Ucnonvsys u3zyueHHvie MemoObl, NPOBOOUMb  OO0KA3AMENbCEO,  BbINOJIHAMb
onposepaicenue;
®  guIOUpamb U3yYeHHble MemoObl U UX KOMOUHAyuU Ol peuleHus MamemamuyecKux
3a0auy;
®  UCNONBL308AMb MAmMeMamuyecKue 3HAHUA OAA ONUCAHUA 3AKOHOMepHOCmel 8
OKpyrcaiowels 0elucmeumenbHOCmu U NPOU38e0eHUsAX UCKYCCMEA,
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® npumeHsmb  npocmeuvwiue  NPoOSpAMMHbIE  cpeocmeéa U INEeKMPOHHO-
KOMMYHUKAYUOHHbBLE CUCMEMbL NPU PEULeHUU MAMEMAmu4ecKux 3a0adu.

Il. Conep:xxanue yueOHOro npeamera.

CopnepxaHue KypcoB MaTeMaTHKM 5—6 KiaccoB, aiareOpbl M TeoMeTpuu 7—9 KiaccoB
O00OBbEIMHEHO KaKk B HCTOPUYECKHA CIIOKMBIIMECS JIMHUM  (YHCJIOBas, anreOpandveckas,
reoMeTpuieckasi, yHKIMOHAIbHAS U JAp.), TaK ¥ B OTHOCUTEIFHO HOBBIEC (CTOXacTUYECKas JIMHUS,
«peasibHass MareMaruka»). OTHenbHO MpeACTaBIEHbl JIMHUS CIOKETHBIX 3ajad, HUCTOpUYECKas
JIUHUSA.

DJIeMeHThI TeOPHU MHOKeCTB 1 MATEeMaTH4eCKOH JIOTUKHU

Cornacio ®I'OC ocHOBHOro 001Iero o0pa3oBaHUsi B Kypc MaTeMaTHUKU BBEACH pasJiei
«Jloruka», KOTOpbI HE HpeanoJaraeT JOMOJTHUTENIbHBIX YAaCOB Ha M3YYEHHUH U BCTpaumBaeTcs B
pa3auyHbIe TEMbl KypCOB MAaT€MaTUKU M WHQPOPMATUKA M TpeaBapsieTcss O3HAKOMIIEHHEM C
3JIEMEHTAaMU TEOPUH MHOKECTB.

MHo:kecTBa M OTHOIIEHUS MEKIY HUMH

MHO0K€eCTBO, Xapaxkmepucmuieckoe c80UCmE0 MHONCECMBa, SJIEMEHT MHOKECTBA, nyCmoe,
KOHeuHoe, beckoneunoe mHodcecmeo. [lonMHOkecTBO. OTHOLIEHUE TPUHAITIEKHOCTH, BKIIOUEHHUS,
paBeHCTBa. DJIEMEHTbl MHOKECTBA, CIIOCOOBI 3aJJaHUsI MHOXKECTB, PACNO3HABAHUE NOOMHONMCECME U
9/1eMEHMO8 NOOMHOICECME C UCNONb308AHUEM KPY208 Diliepa.

Onepauum HaJg MHOKeCTBAMM

[lepeceuenne n 0ObeTMHEHNE MHOXKECTB. Paznocms MHOMCecms, 00NOIHEHUEe MHOMCECEdA.
Hnmepnpemayus onepayuii HA0 MHONCECMEAMU C NOMOWBIO KpY20os8 Jinepa.

JJIeMeHTbI JTOTUKH

Onpenenenue. YTBepKIaeHUS. AKCMOMBI U TeopeMbl. JlokazarenbcTBo. Jl0Ka3aTenbCTBO OT
npoTtuBHOTO. Teopema, oOpaTHas qaHHOW. [IpuMep 1 KOHTpIIpUMED.

Bricka3biBaHus

HcTUHHOCTD U JTI0KHOCTB BbICKa3bIBaHUA. CrodicHble u npocmule vlckazvieanus. Onepayuu
HAO BbICKA3bIBAHUAMU C UCNONIb30BAHUECM JOSULECKUX CBA30K: U, UNU, He. YcloeHble 8blcKa3bl8aHUs
(umnauxayuu,).

Conep:xaHue Kypca MaTeMaTHKH B 5—6 KJ1accax

HarypaJjbHble uncia u HyJIb

HaTtypaabHbIi psiji YuCeI M ero CBOMCTBA

HatypanbHoe 4HciOo, MHOXKECTBO HATypajbHBIX 4YHMCEI M €ro CBOMCTBAa, H300paskeHue
HaTypaJIbHBIX YMCEJ TOYKaMU Ha YUCIOBOU mpsaMoi. Mcrnonap30Banue CBOMCTB HATypaIbHBIX YHCET
[IPH pEIICHUH 3a/ay.

3anuch U YTeHHe HATYPAJIbHBIX YHCEJ

Paznmuune wmexnay uudpoit u yucinom. Ilo3unvoHHas 3amuch HATypajJbHOTO YHCIHA,
MOMECTHOE 3HaueHue IUQpPbI, pa3psabl U KIACChl, COOTHOIIEHHWE MEXAY ABYMS COCETHHUMHU
paspsAHBIMU €IMHUIIAMU, YTEHHE U 3alHCh HATYPabHbBIX YHCET.

Oxkpyrienne HaTypaJIbLHBIX YUCe

HeobxonumocTs okpyrinenus. [IpaBuiio okpyriieHus HaTypalbHbIX YHCET.

CpaBHeHHMe HATYPaAJILHBIX YHCEJI, CpPaBHEHHE ¢ YucaoM 0

[lonaTHE O CpaBHEHHM 4YMCEll, CPABHEHUE HATYPAJIbHBIX YUCEN APYT C JAPYTOM U C HYJEM,
MaTeMaTH4ecKas 3alich CpaBHEHUH, CIIOCOOBI CPAaBHEHHSI YHCEIL.

JeHcTBHA ¢ HATYPAJIbHBIMH YHCJIAMHU

CrnoxxeHrue W BbIUMTAHUE, KOMIIOHEHTHI CJIOXKEHHMS W BBIYUTAHHS, CBS3b MEXKAY HHUMH,
HaxO0XKJICHUE CYMMBbl U Pa3HOCTH, U3MEHEHHUE CYMMBbI U Pa3HOCTH MPU U3MEHEHUH KOMIIOHEHTOB
CIIOKEHHSI ¥ BHIYUTAHUS.
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YMHOXEHUE W JelIeHHe, KOMIIOHCHTHl YMHOXKEHUS U JCJCHHS, CBSI3b MEXKIY HHUMH,
YMHOXKEHUE M CII0)KCHHE B CTOJIOMK, JEJICHHE YrOJIKOM, MpPOBEpKa pe3yiabTara C IMOMOIIBIO
MPUKUIKA U 00paTHOTO IEHCTBUSI.

[lepemecTuTENbHBII W COYETATEIBHBIA  3aKOHBl  CJIOXKEHUSA WM YMHOXKECHUS,
pacrpeneuTeNIbHBI 3aKOH YMHOXXEHHUSI OTHOCHUTENBHO CIIOKEHHS, 0O0CHO8AHUE AN20pUMMO8
BbINOTHEHUS APUPMEMULECKUX OeliCBUIL.

CreneHb ¢ HATYPaJbLHBIM MOKAa3aTeJeM

3anuch YUCia B BUAC CYMMBI Pa3psIHBIX CJIaracMbIX, MOPSIOK BBITOJHEHHUS JCUCTBHUU B
BBIPOKEHUSX, COJICPIKAIINX CTCTICHD, BRIYMCIICHUE 3HAUCHUH BBIPAKCHHMA, COJICPIKANINX CTCIICHD.

YuciaoBble BbIPAKEHHS

UucoBoe BEIPAKEHUE M €T0 3HAYCHUE, MTOPSJIOK BBITIOJTHCHUS ICHCTBHIA.

JleaeHue ¢ ocTaTKOM

Jlenenne ¢ 0CTaTKOM Ha MHOKECTBE HATYpPAJIbHBIX YHCEN, CEOUCMEA OeleHUsl C OCHAMKOM.
[TpakTHdeckue 3a/1aun Ha JEJIEHUE C OCTATKOM.

CBoiicTBa ¥ PU3HAKH TEJTUMOCTH

CBOMCTBO AETUMOCTH CYMMBI (pa3HocTH) Ha yucio. [lpu3naku nenumoctu Ha 2, 3, 5, 9, 10.
Ilpuznaku oenumocmu wna 4, 6, 8, 11. [loxazamenbvcmeo npuznakos oerumocmu. Pernienue
MPAKTUYECKHX 33734 C IPUMEHEHUEM TIPU3HAKOB JICTTMMOCTH.

Pa3iokeHune 4YHC/Ia HA POCTHIE MHOKHTEJIH

[IpocTeie 1 cocTaBHBIC YHCIHTA, peuteno Ipamocgena.

PazyioxkeHre HATYpaTbHOTO YMCIa HA MHOXKHUTEIH, Pa3JIOKEHUE Ha MPOCThIC MHOXKUTEIIH.
Konuuecmeso denumeneti uucna, ancopumm paznoxcenus YUcia Ha npocmole MHOXCUMeNl, OCHOGHAS.
meopema apugmemuxu.

AnredOpanyeckue BbIpasKeHU s

Hcnons3oBanne OykB UIsi 0003HAYECHHS YHCEN, BBIUMCICHUE 3HAYCHHS alreOpanvecKoro
BBIPKEHUS, TPUMEHEHHUE anreOpanyuecKux BBIPAKEHUM JUIsl 3alHCH CBOWCTB apU(PMETHUECKUX
NeNCTBUM, TpeoOpa3oBaHKe aTreOpandeCcCKUX BhIPAKESHUMN.

Jeauresn u KpaTHbIe

Jlenutenbs W €ro CBOMCTBA, OOIMIMIA JETUTENh ABYX M 0OoJiee unces, HaMOOJBIINI OOIui
JIeNIUTeNb, B3AaUMHO MPOCTHIE YKCia, HAXOKIeHUe Hanboublero odmero aenurens. KpatHoe u ero
CBONCTBa, oOmiee KpaTHOe ABYX U OoJiee uucell, HauMeHbllee o0Illee KpaTHOE, CHOCOObI
HAXO0XICHHUS HaUMEHBIIEro 00Iero KpaTHoro.

Apoou

OObIKHOBEHHbIE IPOOH

Honsi, yacte, ApoOHOE Yncio, Apodsb. [IpobHoe unciao kak pe3ynabTat aeieHus. [IpaBunbHbie
Y HETIPpaBUJIbHBIE IPOOH, CMeIIaHHas IPOOb (CMEIIaHHOE YHUCIIO).

3anuch HATYpaJbHOTO YHUCIA B BHJE APOOU C 3aJaHHBIM 3HAMEHaTelleM, MpeoOpa3oBaHUe
CMEIIaHHOM Ipo0Ou B HEMPABUIBHYIO P00 U HA0OOPOT.

[IpuBenenue apobeii k 001eMy 3HaMeHaTeno. CpaBHEHHE 0OBIKHOBEHHBIX JIPOOEii.

CrnosxeHre U BbIUMTAaHUE OOBIKHOBEHHBIX APOOel. YMHOKEHUE U JIeJIeHHE OOBIKHOBEHHBIX
npoOei.

Apudmernueckue AeUCTBHS CO CMEIIAHHBIMU IPOOSIMH.

Apudmernueckue AEHUCTBUS C IPOOHBIMU YHCIAMH.

Cnocobwl payuonaiuzayuu 8bIMUCIEHUL U UX NPUMEHEeHUe NPU 8bINOTIHEHUU OeliCTNEUL.

HecsaTuanbie poOH

Lenast u nmpoOHast yactu aecaTuyHod npoOu. [IpeoOpazoBaHue NECATHUHBIX IpoOeil B
oObIkHOBeHHBIE. CpaBHEHUE AECATUYHBIX ApobOel. ClioKeHHe W BBIYUTAHUE ACCATUYHBIX APOOEH.
OxpyriieHne AeCATUYHBIX Ipo0eil. YMHOKEHUE U JelieHne JAeCATUYHBIX Opoodeit. [lpeobpazosanue
00bIKHOBEeHHBIX Opobell 6 Oecamuutble Opodu. Koneunvie u beckoneunvie decamuunvie Opoou.

OTHoeHNe ABYX YHCeJ
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MacmTab Ha tuiane u kapre. [Iponopuuu. CBoiicTBa MpONOpIHiA, MPUMEHEHHE TPOTIOPLUUI
Y OTHOILIECHUH ITPYU PELLICHNN 3a/1a4.

Cpennee apupmernyeckoe yuce.

Cpennee apudmernueckoe aAByx uucen. M3o0paxeHue cpeaHero apupMeTHIECKOro IABYX
YyCeJl Ha YMCIOBOM MpsAMOW. Pemenne npakTUYecKux 3aJad C M[PUMEHEHHEM CpPEIHErO
apupmernueckoro. Cpednee apughmemuueckoe HeCKOIbKUX YUucell.

IIpoueHTHI

[Tonsarue mpouienTa. Beryuciienre mMpoueHToB OT YKUCIIa U YKUCIIa TI0 U3BECTHOMY MPOILICHTY,
BBIpA)KECHUE OTHOIICHUS B IPOLICHTAX. PerieHne HeCI0KHBIX TPAKTUYECKUX 3a/a4 C MPOIEHTAMHU.

JAuarpammel

Cronbyartble ¥ KpYroBble JuarpaMMbl. VI3BieueHue wWHPOpMAIMK W3 JAHATPAMM.
H306pasicenue ouazpamm no Yucio8blm OAHHbIM.

PauuonanbHbIe yncia

[MonoxuTebHBIE M OTPULIATEIbHBIE YHCJIA

N3obpaxenue uncen Ha YUCIOBOM (kKoopauHaTHOM) mpsiMoi. CpaBHeHue uucen. Momayib
YHuCjia, TEOMETpUYecKass HWHTEpnpeTanus MOAyJs dYucia. JIeHCTBUS C TMOJIOKUTEIBHBIMH U
OTPUIIATEILHBIMU Y CIIaMHU. MHOXKECTBO IEJIBIX YUCET.

IlonsaiTMe o0 panuoHaabHOM 4mucie. [lepguunoe npedcmasnieHue 0 MHONHCECHBE
payuonanvusix yucen. JIecTBUs ¢ palliOHAIbHBIMU YHCIaMH.

Pemenne TeKCTOBBIX 32124

Enunuubl M3MepeHWii: JUIMHBI, IUIONIAAW, OOBbEMa, MacChl, BPEMEHH, CKOPOCTH.
3aBUCUMOCTA MEXIYy €IWHUIIAMH HW3MEPEHHS KaXJO0W BEIHMYUHBL. 3aBUCHMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTh, BpEMs, PACCTOSIHHE, IPOU3BOJIUTEILHOCTh, BpeMs, paboTa; IIcHa,
KOJINYECTBO, CTOUMOCTB.

3anayu Ha Bce apudMeTHYeCKHE el cCTBUS

Pemenne TexcToBBIX 3amad apudmeTHdeckuM crocobom. Mcmonb3oBaHue TaONMIl, CXEM,
YEepTEkKEU, IPYruX CPEACTB NPEACTABICHUS TaHHBIX IIPU PEILICHUH 3aa4H.

3anayu HA ABHKeHHE, PA00OTY M MOKYIIKH

Penrenne HeclioKHBIX 3a/1a4 HAa JBUKEHHWE B IIPOTUBOIIOJIOXKHBIX HAMNPABICHUSX, B OJTHOM
HaIlpaBJICHUH, JIBUKEHHE 10 PEKE N0 TEUCHHIO U IPOTUB TeueHus. Pelienne 3a1a4 Ha COBMECTHYIO
paboty. [Ipumenenue apobeii mpu pelieHnu 3aaau.

3agaum HA YACTH, 10JIM, IPOLEHTHI

Pemrenne 3amay Ha HAaXO0XKJIEHHME YACTH 4YHMCJIa U YMCIIa IO €ro 4yacTu. Pemienue 3agad Ha
MPOLIEHTHI U J0au. [IpuMenenne nponopuuii npu peeHny 3aaay.

Jlornyeckue 3axauu

Pemienne HecnoXKHBIX JOTHYECKUX 3a/1ad. Peuenue n1oeuneckux 3a0ay ¢ nomowsbto 2pagos,
maobauy.

OcHoBHbIE MeTO/IbI pellieHHs TEKCTOBBIX 3a/1a4: apudmMeTuyeckui, mepedop BapuaHTOB.

Harasnasi reomerpust

Qurypsl B OKpyxkarouiem mupe. Harmsasele mpenctaBieHus O ¢GUrypax Ha IUIOCKOCTH:
npsiMasi, OTPE30K, JIyd, YIoJl, JJOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, KpYI. UeThIpeXyroJibHUK,
MPSMOYTOJIBHUK, KBajapaT. TpEeyroiabHUK, 6U0bl mpey2oibHUKo8. lIpasuibHvle MHO2O0Y20NbHUKU.
N300pakeHne OCHOBHBIX F€OMETpUYEeCKUX (DUryp. Bzaumnoe pacnonodicenue 08yX npsambvix, 08yX
OKpYIHCHOCMEU, NPAMOU U OKpyyxcHocmu. JImnHa oTpe3ka, JIoMaHoi. ENUHMIIBI U3MEepeHus JUIUHBI.
IToctpoenne orTpeska 3amaHHOM JuMHBL. Bunasl yrnos. I'pagycHas mepa yrima. M3mepeHue u
MIOCTPOEHUE YIII0B C IOMOIIBIO TPAHCIIOPTHPA.

[Tepumerp mMHoroyronpHuka. [lonstue miomanu GUrypsl; eTUHUIBI U3MEPEHUS TUIOIA/IH.
[Tnomanp mpsiMOYroyibHUKA, KBajparta. [IpubnuxkeHHoe n3MepeHne iomaay Guryp Ha KieT4aTon
Ooymare. Pasnogenuxue ghucypul.
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Harnsaneie npencTaBieHus O IPOCTPAHCTBEHHBIX GUTypax: KyO, mapajuieienumnes, Ipu3ma,
nupamuzaa, map, chepa, KoHyc, HWIMHAP. M300paskeHue NMpOCTPaHCTBEHHBIX GUrYp. [Ipumepwvi
ceuenuti. Mnozoepannuxu. Ilpasunvuvie muocoepannukuy. llpuMepsl pa3BepTOK MHOTOTPaHHHUKOB,
LWIMHPA U KOHYca.

[Tonsite o0beMa; equHUIIBI 00beMa. OObEeM MPSAMOYTOIBHOTO TapajuIeNienuneaa, Kyoa.

[lonsiTue o paBeHctBe ¢uryp. LleHTpanbHas, oceBas U 3epKalbHAs CUMMETPUU.
N300parkeHne CHMMETPHYHBIX QUTYD.

Pemrenne mpakTHYecKux 3a7ad ¢ MPUMEHEHHEM IIPOCTEHIINX CBOMCTB QUTYP.

HcTopust MaTeMaTUKH

Tossnenue yugp, 6yke, uepoeaughos 6 npoyecce cuema u pacnpeoenenus NPoOyKmos Ha
Jlpeenem Bnuscnem Bocmoxke. Ceazb ¢ Heonumuueckoii pegontoyueil.

Pooicoenue wecmuoecamepuunoii cucmemsl cuucienus. Ilosgnenue Odecaimuunou 3anucu
yucer.

Poowcoenue u passumue apugpmemuxu namypanonvix uucen. HOK, HOJ/[, npocmeie uucaa.
Pewemo Opamocghena.

lloasnenue nyns u ompuyamenvHulx Yucen 8 mamemamuke opesnocmu. Ponv /fuoghanma.

Ilouemy (—1)(—1) =+1?

Jlpoou 6 Basunone, Eecunme, Pume. Omxpvimue Oecsimuunvix Opobeu. Cmapunhbie
cucmemul mep. [ecamuunvie Opoou u mempudeckas cucmema mep. Jl. Maenuyxuii.

Conep:xxanue Kypca MmaTeMaTMKHU B 7-9 KJiaccax

Anreopa

Yucaa

PanuonanbHbIe ynciIa

MHOKECTBO palMOHAIBbHBIX uYuceld. CpaBHEHME palMOHANIbHBIX uucen. JlelcTBus c¢
paloHaIbHBIMU YUCTIaMu. [Ipedcmasienue payuoHaibHo20 Yucia 0ecamudHol opoosio.

HppaunonajbHbie YUCIA

[TonsiTue uppanMOHAIBLHOTO uMcia. Pacrno3HaBaHue HppalMOHAIBHBIX uHcen. [Ipumepsl

J0Ka3aTeIbCcTB B anreOpe. MppanuoHaibHOCT YucIa \/E . [lpumenenne B reomerpun. CpasHeHue
uppayuonanbHeix yucen. Muocecmeo 0eticmeumensHuIx 4uce.

ToxnecTBeHHbIE Pe0OPaA30BAHUSA

YucaoBble 1 OyKBeHHbIE BHIPAKEHUS

BelpaxkeHne ¢ mnepeMeHHOW. 3HaudeHHE BblpakeHusA. lloncTaHoBKa BBIpa)KEHHUH BMECTO
NePEMEHHBIX.

Lesble BbIpasKeHUsI

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeleM U ee cBoicTBa. lIpeoOpa3oBaHHs BBIpAKEHUI,
COJIEpIKaIlMX CTENCHU C HAaTypaJbHBIM ITOKA3aTEeIIEM.

OpnouneHn, MHorowieH. JleficTBus ¢ oOJHOWIEHAMHM M MHOTOYIEHAMH (CIOXEHHE,
BBIYMTaHNE, YMHOXKeHHE). POpMyIbl COKPAIIEHHOTO YMHOXKEHHS: Pa3HOCTh KBAJIpaTOB, KBAJApaT
CYMMBI U pa3HOCTH. Pa3nokeHne MHOTOWIEHA HA MHOXHTEIIU: BEIHECEHHE OOIIEro MHOXHTEIS 32
CKOOKH, epynnuposka, npumerenue opmyn cokpaujeHno2o ymHodcenus. Keaopammuwiii mpexunen,
Paznodxicerue K8aopamHo2o mpexyieHd Ha MHONCUMEU.

JIpo0HO-panMOHATIbHBbIE BbIPAKEHUS

Crenenp c wenbiM mokaszareneM. IlpeoOpa3oBaHue ApOOHO-TMHEWHBIX BbIPAXKEHUI:
CII0’)KEHHE, YMHOXKEHUE, JleNieHue. Aneebpauieckas opobs. /lonycmumvle 3HAUEHUSI NEPEMEHHBIX 6
OopobHo-payuonanvuslx  evipaxcenuax. Cokpawenue aneebpaudeckux Opoboeil. Ilpueedenue
aneebpauveckux Opobeil K obujemy 3HameHamenro. [leucmeus ¢ aneeopaudeckumu OpoOAMU:
ClI0JICe e, 8blYUMAaHUe, YMHOJICEHUe, OelleHue, 8036e0eHUe 8 CHeNeHb.

IIpeobpasosanue vipadiceHuil, COOEPIHUCAUUX 3HAK MOOYJIAL.

KBanpaTHbie kopHH
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Apudpmernuecknii kBajgpaTHbI KopeHb. [IpeoOpa3oBaHue BBIpaKEHUH, COAEPIKAIINX
KBaJIpaTHbIE KOPHU: YMHOKEHUE, JIEIICHUE, BBIHECEHUE MHOXKUTENS U3-TI0]] 3HaKa KOPHS, 8HeceHue
MHOdCUMEN NOO 3HAK KOPHS.

YpaBHeHUs] U HEPABEHCTBA

PaBencrBa

Uucnosoe paBeHCTBO. CBONCTBA YHUCIIOBBIX PaBEHCTB. PaBEHCTBO ¢ IEPEMEHHOM.

YpaBHeHus1

[lonsiTe ypaBHEHMsI U KOpHS ypaBHEHUs. [Ipedcmasnenue 0 pasHOCUTIbLHOCU YPAGHEHUII.
Obnacmsb onpedenenus ypasneHus (001acms OONYCMUMbIX 3HAYEHUL NEPEMEHHOLL).

JInHeiiHOe ypaBHeHHe M er0 KOPHHU

Pemienne nuHeHBIX ypaBHEHWH. Jluneunoe ypasnenue c napamempom. Konuuecmeo
KOpHelU TuHelino2o ypasuenus. Pewenue nunetnvlx ypagHeHuli ¢ napamempom.

KBanpaTHoe ypaBHeHMe M €er0 KOPHH

Ksanparusie ypaBHeHus. HemoHbie kKBagpaTHbIEe ypaBHEHUA. JJUCKPUMUHAHT KBaJPaTHOTO
ypaBHeHUsd. PopMmyna KOpHEH KBaJpaTHOro ypaBHEHHUs. leopema Buema. Teopema, obpammuas
meopeme Buema. PelieHue KBaJpaTHBIX ypaBHEHHI: HCIIOJIb30BAHUE (POPMYIBI JUISI HAXOXKACHUS
KOpHEH, epagpuueckuii memoO peuienus, pasnodxceHue Ha MHONICUMenu, noobop KopHel ¢
ucnonvzosanuem meopemvl Buema. Konuuecmeo kopHetl K6a0pamHuo2o ypasHeHus 6 3a8UCUMOCU
om e2o oOuckpumunanma. buxeadpammuvle ypasueHus. Ypaeuenus, ceoOuMvle K JIUHEUHbIM U
keaopammuwvim. Keaopamuule ypagnenus ¢ napamempom.

JApoOHO-panMoHaIbHbIC YPABHEHUS

Pemenne mpocreimux apoOHO-TMHEWHBIX ypaBHEHUH. Peuwienue OpoOHO-payuoHanibHbix
VpasHeHU.

Memoowl pewienus ypagHeHuti: Memoobl PAGHOCUILHLIX NPeodPA308aHUL, MEMOO 3aMeHbl
nepemeHnHou, epaguyeckuil memoo. Mcnoav3osanue c60Ucme YyHKYyuUll npu peueHuu ypasHeHull.

Ipocmetiwue uppayuonanvuvle ypasnenus euda [ f (x) =a, \/f (x) = \/g (x) .

Ypasnenus suoa x"=a .Vpasnenus 6 yenvix uucnax.

CucreMbl ypaBHeHH

VYpaBHeHUE ¢ IBYyMs ITepeMeHHbIMU. JINHEITHOE ypaBHEHUE ¢ ABYMsI IEpEMEHHBIMU. [Ipsamas
Kak epaghuueckas unmepnpemayus TUHEUH020 YPAGHEHUs C 08YMsl NepeMeHHbIMU.

[lonsatue cucremsl ypaBHEHU. Pelienre cuctemMbl ypaBHEHMI.

MeTtopl pelieHusl CUCTEM JIMHEHHBIX YpaBHEHUH C JIByMsI NMEPEMEHHBIMU: epaguuecKuti
Memoo, Memoo CNLOHCeHUsL, METO]T TIOICTAHOBKHU.

Cucmembl TUHEUHBIX YPABHEHUL C NAPAMEMPOM.

HepagBencrBa

Uucnossie HepaBeHcTBa. CBOICTBa YMCIOBBIX HepaBeHCTB. lIpoBepka crnpaBemsinBOCTH
HEPaBEHCTB MPHU 33/IaHHBIX 3HAYCHUSAX IEPEMEHHBIX.

HepasenctBo ¢ mepemennoi. Ctporue u HecTporue HepaBeHCTBa. OOracms onpeodesenus
HepaseHcmaa (001acmv 0ONYCMUMBIX 3HAYEHUL NePEMEHHOLL).

Pemienue nuHeHBIX HEPABEHCTB.

Ksaopamnoe mnepasencmeo u ezo pewenus. Pewenue Keaopamuvlx HepaBeHCME:
UCNONb3068AHUE CBOLICME U 2padura KeaOpamuuyHou OYHKYuu, Memoo UHMep8anos. 3anucs
peutenus KeaopamHo20 HepaseHCmad.

Pewenue yenvix u 0pobHO-payuoHaIbHbIX HEPABEHCNG MEMOOOM UHMEPBAILOS.

Cucrembl HEPaBEHCTB

Cucrembl HEpaBEHCTB C OJHOM MNepeMeHHOW. PelieHne cucTteM HEpPaBEHCTB € OJIHOM
MEPEeMEHHON: TMHEHHBIX, K6aopamubslx. 1300pakeHne pelleHns CUCTEMbl HEPABEHCTB Ha YHCIOBON
NpsIMOM. 3aMKCh PELIEHUS CUCTEMbl HEPABEHCTB.

DyHKUUH
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Iousitue pyHKUMHU

JlekapToBbl ~ KOOpAMHATBI Ha  IUIOCKOCTH.  DopMupoOBaHME  NPEACTABICHUH O
METanpeMETHOM TOHATHUA «KOoopAMHATh. CnocoObl 3amaHus (GYHKUUH: aHATUTUYECKUH,
rpaduueckuii, tabmumuneid. ['padux Qyaxmmm. IIpumepsr GyHKIHME, HOTydaeMbBIX B Ipoliecce
WCCIICIOBAaHUS PA3IMUHBIX PEATBbHBIX MPOIECCOB M PEIICHUs 3a7ay. 3HaueHUue (YHKIUH B TOUKE.
CpoiictBa (QyHKIUI: 00JacTh OINpEAEICHUs, MHOXKECTBO 3HAUCHHWH, HYJIH, MPOMEKYTKH
3HAKOMIOCTOSIHCTBA, YeMmHOCMb/HeuemHOCMb, TIPOMEXYTKH BO3pacTaHHsI M yObIBaHUS, HAaNOOJIbIIEe
¥ HauMeHbllee 3HadeHus. MccnenoBanue pyHKIUU 10 ee TpadukKy.

Ilpeocmasnenue 06 acumnmomax.

Henpepuvignocmo ¢hynxyuu. Kycouno 3adanuvie ynkyuu.

JIuneiiHas pyHKIuUsA

CpoiicTBa U rpauk JMHEHHOW QyHKIMH. YTIOBOW KOA(pOUIMEHT npsiMoid. Pacnonoxxenue
rpaduka JTMHEHHOW (PYHKIIMU B 3aBUCHMOCTH OT €€ yIJI0BOro Ko3(duineHTa u cBOOOAHOTO WIEHA.
Haxoorcoenue koagpgpuyuenmos numetinov @yHKyuu no 3A0aHHbIM  VCIOBUAM: NPOXOHCOEHUE
npAMOUL uepe3 08e MOYKU C 3A0AHHbIMU KOOPOUHAMAMU, NPOXOHCOEHUe NPIMOLU depe3 OaHHYIO
MOYKY U NAPALLENIbHOU OAHHOU NPSAMOU.

Keaaparnunas pyHkuus

CpoiictBa u rpaduk kBagpatuuHod ¢Qyakumm (mapabona). [locmpoenue epaguxa
Kkeaopamuunou ynkyuu no moukam. Haxoxxnenue Hynell KBaapaTUYHOW (YHKLUHU, MHOMCECMBA
3HAYeHUll, NPOMEeNCYMKO8 3HAKONOCMOAHCMEA, NPOMEIHCYMKOE MOHOMOHHOCU.

Oo0paTHast IPONOPUMOHAIBHOCTH

k
CpoiicTBa (hyHKIMH Y = K y = —. I'unepbona.
X X

I'pajpuku ¢ynkyuir. Ilpeobpazosanue epaguka Gynkyuu y = f(x) 012 nocmpoeHus

epagpuxos Qynkyuil 6uda y = af (kx +b)-+c -

I'pagpuxu ¢ynxyuii y=a+L, y=~x,y=%x, y=|x

X+b

IMocaenoBaTeJJbHOCTH H MPOTPecCHH

YucnoBas mociaeoBaTeIbHOCTh. [IpuMephl UMCIIOBBIX MOCIIe0BaTeIbHOCTEH. beckoHeuHbIe
MOCIIEIOBATEIBHOCTH. AprudMeTHUECKasI IPOTPECCUs U ee CBOWCTBA. | eoMeTpuieckas mporpeccusl.
Dopmyna odbwezo uneHa u cymmvl N NEPELIX UNEHO8 APUPMEMUUECKOU U 2eoMempuUdecKoll
npoepeccuil. Cxo0auasncs 2eomempuyeckas npocpecCus.

Pernenne TeKcTOBBIX 32424

3anayu Ha Bce apudMeTHYECKHE el cTBUS

Pernienne TekCTOBBIX 3amay apudMeTHUECKHUM criocoOoM. Mcrmonp3oBaHue TaOJHII, CXEM,
YepTekel, IPYrux CPEACTB MPEICTABICHHS TAaHHBIX MIPU PEIICHUY 3a/Ia4H.

3agaum HA IBUKEeHHUE, Pa0OTy M MOKYNKH

AHanm3 BO3MOXKHBIX CHTYallMd B3aMMHOTO PACIIOJIOKEHHUS OOBEKTOB NMpPU WX JBUKCHUH,
COOTHOILIEHUSI 00EMOB BBITIOJIHAEMBIX pabOT IPH COBMECTHOM padoTe.

3agauu HA YACTH, 10JIH, TPOLEHTHI

Penienue 3amau Ha HaXOKJCHME YaCTH YMCIIA M YUCIIA 10 €ro 4YacTH. PemieHue 3amad Ha
MPOLEHTHI U A0yU. [IpuMeHenue nponopiuii mpy perieHnu 3aaad.

Jlornyeckue 3agauu

Pemienue norudeckux 3afgau. Pewenue no2uyeckux 3a0au ¢ nomowvio epagos, maoauy.

OcHOBHBIE MeTO[bl pelleHHs] TeKCTOBBIX 3aJa4: apupMeTHdecKui, anredpanydeckui,
nepebop BapuaHTOB. [lepsuunvie npedocmasienus o Opy2ux Memooax peuwieHus 3aday
(ceomempuueckue u epaguieckue memoosi).

CTaTHCTHKA M TeOpHs BePOSITHOCTEH

CraTrncruka
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TabnuuyHoe u Tpaduueckoe NpeACcTaBICHNUE TaHHBIX, CTOJIOUAThIE U KPYrOBBIE IMArpaMMbl,
rpaduky, TpUMEHEHUE auarpamMm U rpadukoB I OMUCAHUS 3aBHCHUMOCTEH peaabHBIX BEIHYMH,
u3BIeYeHUEe WH(pOpMAIMK M3 TaOIUL, auarpamMMm M rpadukoB. OnucarenbHbIE CTAaTUCTHUECKHUE
MOKa3aTeNN YMUCIOBBIX HAOOPOB: cpenHee apudMeTHIecKoe, Meduana, HauboJIplIee 1 HAaUMEHBIIIEe
3HaueHus. Mepsel paccenBaHUsl: pa3Max, OUCnepcus u CmaHoapmuoe OmKIOHEHUe.

CnyvaiiHast M3MEHYMBOCTh. VI3MeHUMBOCTH mpu u3MepeHUsX. Pewarowue npasuia.
3axonomepHocmu 8 USMEHUUBBIX BETUUUHAX.

Cayuaiinble coObITHUS

CnyuyaiiHble ONBITHI (KCIIEPUMEHTHI), 3JIEMEHTApHBIE ClydailHble COOBITHS (MCXOJIbI).
BepositHocTn  aneMeHTapHbIX  coObITUH.  CoOObITUS B CIlydalHBIX  OKCIEPUMEHTAaX U
ONarONMpUSATCTBYIONINE 3JIEMEHTApHBIC COOBITUS. BeposTHOCTH ciay4ailHbIX COOBITHH. OMBITHI C
PaBHOBO3MOXKHBIMHM  3JIEMEHTapHBIMH cOOBITUSAMU. Kiaccuueckne BEpOSTHOCTHBIE ONBITHI C
WCIIOJIb30BAHUEM MOHET, KyOWKOB. [Ipedcmaenenue cobvimuii ¢ nomowwto ouazpamm Jiiepa.
IIpomusononosicnvle codbvimus, obveouHenue u nepeceuenue cobvimuil. Illpasuno crodxcenus
gepossimuocmei. Cnyyaiinwiti 8b160p. Ilpeocmasnenue sxcnepumenma 6 eude oepesa. Hezasucumvle
coovimus. YmHnoorcenue eeposmuocmett Hezasucumvlx coovimuti. [locniedoeamenvhvie Hezagucumbvie
ucnvimanus. IlpencraBieHne o HE3aBUCUMBIX COOBITUSX B KU3HU.

dnemenmol KOMOUHAMOPUKU

IIpasuno ymnoocenus, nepecmanosku, pakmopuan yucia. Couemanus u 4ucio co4emaHull.
Qopmyna uucna couemanui. Ipeyeonvnux  Ilackana. Oneimbi ¢ OOXbWUM — YUCTIOM
PABHOBO3MOJCHBIX ~ INEMEHMAPHBIX  cobbimuil. Bwiuucnenue eeposmuocmel 6 ONbIMAX ¢
npumeHenuem KoMouHamopHvlx gopmyn. Ucneimanua bepnynnu. Yenex u neyoaua. Beposmuocmu
cobvimutl 6 cepuu ucnvimaruti beprynnu.

Cnyuaiinsle eenuqunbl

3Hakomcmeo co CryuauHbiMUu 8eTUYUHAMU HA NPUMEPAX KOHEYHbIX OUCKPEMHbIX CIYYAUHbIX
eenuyun.  Pacnpeodenenue  eeposmuocmei.  Mamemamuueckoe — oxcudanue.  Ceoticmea
mMamemamuyeckoeo odxcuoanus. Ilonamue o 3akonme 6onvuux uucen. Mzmepenue eeposmuocmel.
Ilpumenenue 3axkoHa OONLWUX UUCET 8 COYUONO2UU, CMPAXOBAHUU, 6 30PABOOXPAHEHUU,
obecneuenuu 6e30NACHOCMU HACENICHUS] 8 YPE3BbIYALIHBIX CUMYAYUSIX.

I'eomerpust

I'eomerpuueckne purypsl

@urypsl B reoMeTpPHU H B OKPY:KAaK01eM MHUpe

I'eomerpuueckas ¢urypa. dopmupoBaHue MPEACTaBICHUN O MeETanpeIMETHOM HOHATUU
«purypay.

Touka, TuHMS, OTPE30K, MpsAMas, JIy4, JJoOMaHas, MIIOCKOCTb, Yo, OUCCeKTpUca yria u ee
CBOICTBA, BUJIbI YTJIOB, MHOTOYTOJIbHUKH, KPYT.

OceBas cummeTpusi reomerpudeckux ¢uryp. LleHTpanbHasi CUMMETpUS T€OMETPUUYECKHX
dburyp.

MHOroyroJibHUKHU

MHOTOYrofipHUK, €ro SJEMEHThl M ero cBoiicTBa. Pacro3HaBaHue HEKOTOPBIX
MHOTOYTOJILHUKOB. Buinykivie u HegblnyKivie MHO20y20 1bHuKU. [IpaBUIbHbIE MHOTOYTOJIbHUKH.

Tpeyronbauku. BpicoTa, MeauaHa, OucceKkTpuca, CpenHssl IJUHUS TpPEyroJibHUKA.
PaBHOOEIpeHHBIN TpPEYroNbHHUK, €Tr0 CBOWCTBA W TPU3HAKH. PaBHOCTOPOHHHI TpEYroJbHUK.
[IpsAMOYTOIBHBIN, OCTPOYTOJIBHBIN, TYOYTOJIbHBINA TPEYroJIbHUKU. BHEIIHNE yriibl TPEeyrojabHUKA.
HepaBeHncTBO TpeyronbHUKA.

UYerbipexyronpuuku. [lapamnenorpamm, pomO, NPSAMOYrONbHUK, KBaApaT, Tpamemus,
paBHOOenpeHHas Tparenus. CBOICTBa M MPHU3HAKU MapajierorpaMMa, pomoa, mpsiMOYroJbHUKA,
KBajpaTa.

OKpyXHOCTB, KPyT
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OKpYy)XHOCTb, KpYyI, HX D3JEMEHTbl M CBOWCTBA; IEHTPAJbHbIE W BIIMCAHHBIC YTJIBL.
Kacarenbnast u cekywas Kk OKpYy>KHOCTH, ux cgoticmeéa. BrincaHHble U ONMHMCAHHBIE OKPY>KHOCTH IS
TPEYrOJIBHUKOB, Yemblpexy20iAbHUKOS, NPAGUTbHBIX MHO20Y201bHUKOS.

I'eomeTpuueckue purypsl B NpocTpaHcTBe (00beMHbIE TEJa)

MHnozcocpannuk u e2o snemenmol. Hazeanus MHO202paHHUKOG C PA3HBIM NOJNOJNCEHUEM U
Konuyecmeom epareti. llepBUYHBIE TPENCTABICHUS O MHUpaMUIE, MapaiesenuIene, Mpu3Me,
cdepe, mape, MWIMHAPE, KOHYCE, UX 3JIEMEHTAX M MPOCTCHITUX CBOUCTBAX.

OTHOmEeHust

PagencrBo puryp

CBoiicTBa paBHBIX TPEYrOJbHUKOB. [Ipr3Haku paBeHCTBa TPEYrOJIbHUKOB.

IMapanieJbHOCTh NPSAMBIX

[Ipu3Haku u CBOMCTBA MapaUICNBbHBIX NPIMBIX. Akcuoma napariervhocmu Eexiuoa.
Teopema Daneca.

IlepnenauKky.JasipHble NPsAMbIE

[Ipsmoit  yron. Ilepnenaukynstp k npsmoi. Haxionnas, mnpoekuus. CepennHHBIM
MEePIEHIUKYISP K 0Tpe3Ky. Ceolicmea u npusHaxKu nepneHoOuUKyIspHOCmU.

Ilooobue

Ilponopyuonanvuvie ompesku, nooodue ¢ueyp. Iloooousvie mpeyeonvruxu. Ilpuznaxu
noooous.

B3aumHoe pacnosioxkeHue IpsIMOA U OKPYKHOCTH, 08YX OKPYHCHOCHELL.

HN3mepeHus u BbIYHMCIEHUSA

Beauunnbl

[Tonsitue Benmuuuel. {nuHa. M3Mepenne mHbl. EAMHUIBI U3MepeHns IMHbBL. Benndnna
yria. ['pagycHas Mmepa yria.

[Tonatue o momaay MIOCKOW (GUTyphl U ee cBoiicTBax. M3mepenue turomaaei. EaquHuib
M3MEPEHUS TUIOLIAIN.

[IpencraBnenne o6 oObeme U ero cpoiictBax. M3mepenue oObema. EquHuUIBI m3mepeHus
00BEMOB.

HN3mepeHus U BbIYHMCICHUSA

NHCcTpyMeHTBI 171 M3MEPEHHMII M MOCTPOEHUI; U3MEPEHHE WU BBIYMCICHUE YIJIOB, JJIUH
(paccrosiHmii), muomanei. TpuroHomeTpuyeckue QYHKIUU OCTPOTO Yria B MPSAMOYrOJbHOM
TpeyroipHuke IpucoHomempuueckue @yukyuu mynozo yena. BbluuclieHHE  3JIEMEHTOB
TPEYrOJIbHUKOB C MCHOJb30BAaHUEM TPUTOHOMETPUUECKHX COOTHOWIEHUH. Dopmynsl mionaau
TpPEeYrojibHUKa, MapajielorpaMMa M €ro 4YacTHBIX BHUAOB, (GOpPMYJbl UIMHBI OKPY)KHOCTH H
momann kpyra. CpaBHeHue W BbluucieHue miomazneii. Teopema Iludaropa. Teopema cumnycos.
Teopema Kocunycos.

Paccrosinus

Paccrosinne mexnay Toukamu. PaccrosiHume oT TOukM 10 OpsAMoW. Paccmosuue medncoy
Queypamu.

I'eomeTpuyeckue nocTpoeHnst

I'eoMeTpuueckre MOCTPOCHUS I WILTIOCTPALIMK CBONCTB T€OMETPUYECKUX (PUTyp.

WHcTpyMEHTBI AJ11 OCTPOCHUI: LUPKYJb, JUHENKA, YTOIBHUK. [Ipocmenuiue nocmpoenus
YUPKYleM U TUHEUKOU: NOCmpoeHue OUCCEKMPUCHL Yeld, NePpneHOUKyIApa K npsamol, yend, pasHo2o
OaHHOMY,

Ilocmpoenue mpey2onbHUKO8 NO mMpem CMOPOHAM, 08YM CHOPOHAM U Y2y MexcOy HUMU,
CMOpOHe U 08YM NPUNENCAUUM K Hell YeTLaM.

enenue ompesxa 6 0aHHOM OMHOULEHUU.

I'eomeTpuyeckue npeodpasoBanus

IIpeoGpazoBanusn
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[lonsTue npeoOpa3oBaHusl. [Ipencrasnenue 0 MeTarpeaAMETHOM MOHSTUU
«tpeobpazoBanuey. I1ooobue.

JABukenust

OceBas M LEHTpaibHasE CUMMETPUS, HOGOpPOmM U napanienvhviii nepernoc. Kombunayuu
OBUIICEHUI HA NIIOCKOCMU U UX CBOUCMEA.

BexTopbl 1 KOOPAMHATHI HA MJIOCKOCTH

BekTopbl

[TonsiTne BekTOpa, ACWCTBHS HAJ BEKTOPAMH, HCIOJIL30BAaHUE BEKTOPOB B (HU3HKE,
PA3n04CeHUEe 8eKMOPA HA COCMABAIOWUe, CKANAPHOE NPOU3gedeHuUe.

Koopaunartsi

OCHOBHbIE TIOHATUS, KOOPOUHAMbL 86EKMOPA, PACCMOsIHUE Medxcoy moukamu. Koopounamul
cepedunvl ompeska. Ypasnenus guzyp.

Ipumenenue 6ekmopo u KOOpOUHaAm 015 peueHusi RPOCMEUUX 2eOMEeMPUUECKUX 3a0aY.

HcTopust MaTeMaTUKH

Bosuuxnosenue mamemamuxku xaxk Hayku, osmanvl ee pazeumus. OchosHvlie pazoeivl
Mamemamuxu. Beioaowueca mamemamuKy u ux 6Knao 6 pazeumue HayKu.

beckoneunocmv mnoscecmea npocmuix uucen. HYucna u onunsl ompeskos. PayuonanwbHule
yucna. Ilompebnocmo 6 uppayuonanvusix yucnax. [llxona Iugacopa

3apoocoenue aneebpvt 6 Hedpax apupmemuxu. An-Xopesmu. PoowcOenue OykeeHHOU
cumeonuxu. Il. @epma, @. Buem, P. /lexapm. Ucmopus éonpoca o naxoxcoenuu hopmyn KopHetl
aneebpaudeckux ypasumeHuti cmeneneti, oonvuux uemvipex. H. Tapmanvs, /[c. Kapoano, H.X.
Abenv, 3. I'anya.

lloaenenue memooa koopouHam, NO360JAOWE20 NEPEBOOUMsb 2eoMempuiecKue 00beKmbl
Ha a3vik aneedpuol. llossnenue epaguxos yukyuil. P. Jlexkapm, I1. @epma. [Ipumepol paznuyrvix
cucmem KOOpouHam.

3aoaua Jleonapoo Ilusancxoeo (@ubonauuu) o xpoauxax, wucia Pubonayuu. 3adaua o
waxmamuou oocke. Cxo0UMOCmMb 2e0MempulecKol NPpocpeccuu.

Hcmoxu meopuu eeposmuocmeti. cmpaxogoe oeno, azapmuvie uepsol. I1. @epma, b.Ilackans,
A. bepnynnu, A.H.Koamozopos.

Om 3emneodenuss k ceomempuu. Ilugpacop u eco wxona. Danec, Apxumeo. Ilnamon u
Apucmomens. Ilocmpoenue npaguibHbiXx MHO20Y20abHUKOS. Tpuccekyus yena. Keaopamypa xpyea.
Yoeoenue «yba. Hcmopus uucna w. 3onomoe ceuenue. «Hauanay Eexiuoa. JI Diinep,
H.U.Jlobauesckui. Ucmopus namoeo nocmyaama.

T'eomempus u uckycemeo. ' eomempuueckue 3aKOHOMEPHOCMU OKPY*HCAIOUE20 MUPQ.

Acmponomust u eceomempus. Ymo u xax ysumanu Aumaxcacop, Ipamocgen u Apucmapx o
pasmepax Jlynot, 3emau u Conuya. Paccmosnus om 3emnu 0o Jlywer u Connya. Hsmepenue
paccmosiHusa om 3emau 0o Mapca.

Ponv poccutickux yuenvix 6 passumuu mamemamuxu: JI. Dunep. H.U. Jlobauesckuil,
11.J1. Yeoviues, C. Kosanesckas, A.H. Koimozopos.

Mamemamuxa 6 pazeumuu Poccuu: I[lemp |, wxona mamemamuueckux u Hagueaykux HAayx,
pazeumue poccuiickoeo ¢paoma, A.H. Kpvinos. Kocmuueckas npoepamma u M.B. Kenovlu
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111 .TemaTuveckooe JIaHUPOBaHUE YUeOHOT0 MpeAMeTa
5 kiaace (MaremaTuka — 175 4)

Paznen yueOnoit | OcHOBHOE coepkaHue pas3zesna yueOHOH mporpamMmbl Komnunuec
IIPOrpaMMbl TBO
4acoB

DJIeMeHTBbI MHokecTBa M OTHOIICHUS] M€Ky HUMH 6
TeopHuu -MHOKeCTBO, Xapakmepucmuyeckoe c80UCMBE0 MHOICECME,
MHOKeCTB ¥ a51eMeHT MHoecTBa. [loamHOkecTBO. OTHOLIEHUE
MATEeMATHYECKQ | IPUHAJJIEKHOCTH, BKIIFOUEHUS], PABEHCTBA. DJIEMEHThHl MHOKECTBA.
# JIOTMKH Bricka3biBaHusA

-MICTUHHOCTB U JIO)KHOCTH BBICKA3bIBAHUS.
HarypajabHble HarypajbHblil psii Yuces H ero CBOMCTBA 45

qucja 1 HYJIb

-HarypanbHoe uncio, MHOXKECTBO HaTypallbHbIX YHCEI U €ro
cBoiicTBa. M300pakeHne HaTypaibHBIX YUCENl TOUKAaMU Ha
YUCIIOBOU NpsMoM Vcrionb30BaHne CBOMCTB HATYpPaJIbHBIX YUCEI
IIpY pelIeHNH 3a/au.

3anuch U YTeHHE HATYPAJIbHBIX YK Ces

-Paznuuune mexay mudpoit u uucnom. [lo3urmonHas 3anuch
HaTypaJIbHOTO YHCIIa, IOMECTHOE 3HaYeHNe LU(PBI, pa3psiabl U
KJIaCChl, COOTHOILIEHHE MEXIY ABYMS COCETHUMU pa3psIHbIMU
€IMHUIIAMHU, YTEHUE U 3aI1Ch HATYpPAJIbHBIX YHCEI.

Oxkpyrienne HaTypaJbLHBIX YUCeJ

-HeoOxoaumocTs okpyrienus. [IpaBuso okpyrieHus: HaTypaibHbIX
quces.

CpaBHeHHe HATYPAJIbLHBIX YHCeJI, CPaBHeHH e ¢ yncjiom (
-ITonsiTHE O CpaBHEHMH UKCETl, CPABHEHUE HATYPAJIBHBIX YHCEI
JpYT C IpYyroM U ¢ HyJlI€M, MaTeMaTU4YeCcKas 3allUCh CPAaBHEHUH,
CrocoObI CpaBHEHUS YHCEI.

JeiicTBHS ¢ HATYPAJbHBIMH YHCJIAMHU

-CnoxeHue 1 BbIYMTaHNUE, KOMIIOHEHTHI CJI0KEHUS U BBIYUTAHUS,
CBSI3b M€Ky HUMH, HAXOKJICHUE CYMMBbI U Pa3HOCTH, U3BMEHEHUE
CYMMBI U Pa3HOCTHU IPU U3MEHEHUH KOMIIOHEHTOB CJIOKEHHUS U
BBIYMTAHUS.

-YMHOXXEHHE U JIeJICHUE, KOMIIOHEHThl YMHOKEHHUS U JI€TICHUS,
CBSI3b MEX/y HUMHU, YMHOKEHHUE U CIIOKEHUE B CTOJIOUK, JAeTICHUE
YTOJIKOM, IPOBEPKA pe3yibTaTa ¢ HOMOIIBIO MPUKUIKU U
00paTHOTO JeHCTBHUSL.

-IlepemecTUTENBbHBIN U COYETATEIIBHBIN 3aKOHBI CII0KEHUS U
YMHOKEHUS, PACTIPEACIUTENbHBIN 3aKOH YMHOXKEHHS
OTHOCHUTEIILHO CIIOKEHUS, 000CHOBAHUE AN20PUMMO8 BbINOTHEHUS
apughmemuyeckux oeticmeuil.

CreneHb ¢ HATYPaJIbHBIM NOKa3aTeJIeM

-3anuch Ynciia B BUJIE CyMMbI pa3psIHbIX CIaraéMbiX, HOPSI0K
BBITIOJIHEHUSI IEUCTBUI B BBIPAKEHUSIX, COJICPKAIINX CTENEHb,
BBIYHCJICHUE 3HAUEHUI BBIPAKEHNUH, COJAEPKAIINX CTEIIECHb.
Yucii0Bble BbIPpAXKEHUS

-HucnoBoe BBIpa)KEHUE U €T0 3HAUYEHUE, NOPSIIOK BBINIOTHEHUS
JNEHUCTBUMN.

Jlesenue ¢ ocTaTKOM

-JleneHne ¢ OCTaTKOM Ha MHOXKECTBE HATypaJIbHBIX YHCEl,
ceolicmsa denenusi ¢ ocmamkom. IlpakTudyeckue 3a1a4u Ha JIeTIeHue
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C OCTaTKOM.

CBoiicTBa M IPU3HAKH 1eJIMMOCTH

CBOCTBO I€TUMOCTH CyMMBI (pa3HOCTH) Ha yucio. [Ipu3znaku
nenumocTH Ha 2, 3, 5, 9, 10. Ilpuznaku oenumocmu na 4, 6, 8, 11.
Llokazamenvcmeo npusnakog denumocmu. Penienre npakTU4eCKUx
3a/1a4 ¢ IPUMEHEHUEM IIPU3HAKOB JI€TUMOCTH.

Pa3no:keHne yucjia Ha NPOCTbIe MHOKUTEIH

[IpocThie u cocTaBHbIE UnCHa, peuemo Ipamocgena.
PaznoxxeHne HaTypajbHOTO YKCiIa HA MHOKUTENH, PA3JI0KEHUE Ha
IPOCTbIE MHOKUTENU. Konuuecmeo oerumerneti yucia, aizopumm
PA3N0HCEHUS YUCTIA HA NPOCMbLE MHONMCUMENU, OCHOBHASI meopemda
apugmemuxu.

Auaredpanyeckue BbIpaKeHHs

-HUcnonp3oBanne OYKB 111 0003HAYEHUS YUCEII, BEIYUCICHUE
3HAUEHUs ANreOpanvdecKoro BHIPAKEHUs, IPUMEHEHHE
anredpanvdeckuX BbIPAKEHUH JUIs 3aIICH CBOMCTB
apudmeTnyecKkux AeicTBuil, mpeoOpa3zoBaHue anredpandeckux
BBIPAXKCHUI.

Apodu

OO0bIKHOBEHHBIE APOOH

-Jlonst, 9acth, IpoOHOE Yncio, 1podb. IpoOHOE YnCIIO Kak
pe3ynbTat aeneHus. [IpaBHibHBIC U HEPAaBUIbHBIE POOH,
cMelanHas Ipo0k (CMENIaHHOE YHUCIIO).

-3anuch HATYpPAJIBHOTO YKCIIa B BHJIE IPOOH C 3aJaHHBIM
3HaMEHaTeJIeM, TPeoOpa30BaHUe CMEIIAHHOH IpoOH B
HEMpaBWIbHYIO Ipo0b U HA00OPOT.

-CpaBHEHHE OOBIKHOBEHHBIX IpOOEH.

-CnoxeHue ¥ BBIYMTaHUE OOBIKHOBEHHBIX APOOCiH.
-ApudmeTndeckre IeHCTBUS CO CMEIIaHHBIMU JAPOOSIMHU.
-ApudmeTndeckne IeCTBUS ¢ IPOOHBIMHU YHCIIAMHU.

-Cnocobvl payuonanuzayuu 8b14UCIeHUli U Ux npumMeHeHue npu
8bINOIHEHUU OetiCMBUI.

Cpennee apudgmerndeckoe yuncel

-Cpennee apudmMernyeckoe IByX yuces. Perienue npakTuueckux
3a/1a4 ¢ MpUMEHEeHHeM cpesiHero apudmernyeckoro. Cpeodrnee
apugmemuueckoe HeCKOIbKUX YUcel.

IIpoueHTHI

-Ilonarue mponeHTa. Boruncinenue npoueHToB OT YKCIa U YUciia 10
U3BECTHOMY MPOLIEHTY, BbIpaKEHNE OTHOLIECHUS B MPOICHTAX.
Pemienne HeCIOXKHBIX MPAKTUYECKUX 3a/1a4 C MTPOLIEHTAMHU.
JAnarpamMmbl

Cronbyatbie ¥ KpyroBble quarpammsl. Mizprnedenue nndpopmanuu
U3 quarpamm. HMzoopasicenue ouazpamm no 4ucio8blmM OAHHbIM

42

Penienne
TEKCTOBLIX

3aja4

Enunauubl u3mMepeHuii: AIMHbI, IUI0IAH, 00bEMa, MacChl,
BPEMEHH, CKOPOCTH. 3aBUCUMOCTU MEXY €AUHULIAMHU U3MEPEHHUS
KaXXJ0W BEJIMYNHBL. 3aBUCUMOCTH MEX]y BETUUMHAMU: CKOPOCTD,
BpEMsl, PacCTOSIHUE; TPOU3BOAUTENIBHOCTD, BpeMs, padoTa; IieHa,
KOJIMYECTBO, CTOMMOCTb.

3anaum Ha Bce apupMeTHYECKHE NeliCTBUSA

-PerieHne TeKCTOBBIX 3a/1a4 apu(PMETHIECKUM CIIOCOOOM.
Hcnonb3oBaHue TabmuI, CXeM, YepTexel, Ipyrux cpesicTB
MIPE/ICTABJICHMS ITaHHBIX IIPU PELLIEHUH 3aa4u.

3agaum Ha IBMKeHHUe, padoTy U NMOKYIKH

-PenieHne HeCI0KHBIX 33/1a4 HAa JBMKEHHE B TPOTUBOIOJIOKHBIX

45
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HaIpaBJICHUSX, B OJHOM HAIPaBICHUH, TBUKEHHE IO PEKE IO
TEUYCHUIO W MPOTUB TeueHus. [Ipumenenne apooeli mpu pemeHnn
3ajad.

3agaun HA YACTH, I0JIH, POIEHTHI

-Pemenne 3aau Ha HaX0XKJICHUE YaCTH YUCIIA M YUCIA IO €T0
yacTu. Pemenue 3a1a4 Ha IPOLIEHTHI U JIOJIH.

Jloruyeckue 3a1a4u

-Pemenne HECTIOKHBIX JTOTHUECKUX 3a1a4. Peuenue nocuyeckux
3a0ay ¢ nomowwvio epagos, mabauy.

OcHOBHBIE METO/IbI PellleHHs TEKCTOBBIX 3a7a4:
apudMeTHIECKHH, Tepedop BapHAHTOB.

Harasauas
reoMeTpus

-@urypsl B OKpyxaroiem mupe. Harnsaaelie npeacrasieHus o
¢urypax Ha IJIOCKOCTH: MPsIMasi, OTPE30K, JIyd, YTOJI, JIOMaHas,
MHOTOYTOJIbHUK, OKPY>KHOCTb, KpYT. UeThIpeXyTroJbHUK,
MPSIMOYTOJIbHUK, KBaJpaT. TpeyroyibHUK, 6106l mMpey20bHUKOS.
IIpasunvnvie mHozoyzonvruku. 1300paxeHne 0CHOBHBIX
TFeOMETPUUECKUX QUTYp. Bzaumnoe pacnonogicenue 08yx NpamulXx,
08YX OKDPYHCHOCMEL, NPAMOL U OKpYIcHocmu. JITnHa OTpe3Ka,
noMaHou. Enununiiel nsmepenns mnHbl. [loctpoenne oTpeska
3aaHHOM JuIMHBL. Bunel yrios. ['pangycHas mepa yrina. Msmepenue
Y IOCTPOEHHUE YIITIOB € IOMOIIIbIO TPAHCTIOPTHPA.

-IlepumeTp MHOTOYTONMBHUKA. [loHSITHE TUTOIIAM PUTYPEIL;
€AMHULIBI U3MepeHus monanu. [lnomane npsiMoyronbHuKa,
kBazpara. [IpubmkeHHoe n3Mepenue miotaay Guryp Ha
KJeTyaToit Oymare. Pasnosenuxue gueypol.

-Harnsanele npeacTaBieHus o MPOCTPAHCTBEHHBIX (UTypax: KyO,
rapajuieJenuIe.

-ITonsiTue o6veMa; equHUIBI 00BeMa. OObEM MPSIMOYTOJILHOTO
rapajuiesenumnesna, Kyoa.

34

Hctopusi
MaTeMATHKH

-Ilosisnenue yughp, 6yxe, uepoenughos 6 npoyecce cuéma u
pacnpedenenus npodykmos Ha Jpesnem Bauoscnem Bocmorxe. Ces3vb
¢ Heonumuueckou pegonoyueti.

-Pooicoenue wecmuoecamepuunoti cucmemsol cuucienus. Ilosenenue
0eCcAmUu4HOU 3aNUCU Yucel.

-Pooicoenue u pazeumue apugmemuxu HamypaibHbIX YUCe.

-/lpobu 6 Basunowne, Ecunme, Pume. Omxpvimue 0ecimuyHbix
opobeii. Cmapunmuble cucmemvl mep. /lecsamuunvle Opoou u
Mmempuueckasn cucmema mep. JI. Masnuyxuil.

6 kaacc (MaremaTuka — 175 4)

Pa3znen yueOHo
POTrpPaMMBbI

OcHOBHOE cojJiepKaHue pazjiesia yaeOHOH IporpaMMel

Koanuec
TBO
4acoB

HatvpaabHble
YHCJIA U HYJIb

Auredpanyeckue BbIPaKeHHs
-Ucnons3oBanne OyKB s OOO3HAYEHHs YHUCEN, BBIYHCICHUE

32

35




3HAUEHUs anreOpanyeckoro BBIPaXECHMUS, IIPUMEHEHNE
anreOpanvdecKux BBIPAKECHU I IS 3aIllCH CBOWCTB
apu(MEeTHYECKNX JEHCTBH, NpeoOpa3oBaHue alreOpandecKux
BBIPAXKCHUM.

JeanTenu u KpaTHble

-JlenuTens U ero cBoiicTBa, OOIMMI JETUTENHh ABYX OoJiee 4ducel,
HauOOJIBIIKUKA  OOImMI  AeNUTeNb, B3aWUMHO MPOCTHIE YHUCIA,
HaxOoXJeHue Haumbompiero obmiero nenutens. Kparnoe u ero
CBOICTBa, o0mIee KpaTHOE IBYX M OoJjiee dHMCeN, HanMEHBIIee
oOmiee KparHOE, CIOCOOBI HAXOXKJEHUS HAMMEHBIIEro OOIIero
KpaTHOTO.

oon

OO0bIKHOBEHHBIE APOOH

-IlpuBenenue npobGeit k oOmeMy 3HaMmeHatemo. CpaBHeHUE
O0OBIKHOBEHHBIX JAPOOEii.

-CnoxeHue u BbIYMTaHHE OOBIKHOBEHHBIX ApoOed. YMHOXXEHue U
JiefieHue OOBIKHOBEHHBIX ApoOel. Apudmernueckue IEHCTBUS €O
CMEIIAHHBIMH JIPOOSMHU.

-Apudmerndeckue 1eHCTBUS C APOOHBIMH YUCIAMHU.

-Cnocobul payuonanuzayuu GvlYUCIEHUN U UX NPUMEHeHUue Npu
8bINOTHEHUU OeUCBUIL.

HecaTuunblie 1podu JlecaTuuHbIe ApodH

-llenas u apoOHas yactu aecsatuyHoi npoodu. [IpeobpazoBanue
JECSITUUHBIX ApoOeit B 00bIKHOBeHHBIE. CpaBHEHHE JECSITUUHBIX
npobeit. CrioskeHre ¥ BBIYUTAHUE JECATUIHBIX APOOCH.
OxkpyriieHre JeCATUIHBIX APOoOei. YMHOKECHHUE U JICIICHHUE
JECATUIHBIX APOOECiH.

-IIpeobpazosarue 06LIKHOBEHHBIX Opobell 8 Oecaimuutble OPoOU

Koneunvie u beckoneunvie oecamuutvle Opoou.

OTHOmEHne ABYX YHCEJ

-Macmrab Ha utane u kapte. [Ipormopiuu. CBoiicTBa POIIOPIIHIA,
IpUMEHEHHE TPONOPLUI U OTHOLICHUH NPU pelIeHUH 3a/1ad.
JAmnarpamMmmbl

-Kpyrossie u cronbuareie nuarpammbl. M3Bneduenue uHpopManuu
U3 Iuarpamm. Mzoopasicenue ouazpamm no Yucio8bimM OaHHLIM.
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PanyoHnajJbHbBIE

yucJaa

IHost0kuTEIBHBIC U OTPHIATEIbHBIC YHCIIA

-M300paxkeHne uuMcea Ha 4YHUCIOBOH (KOOPAMHATHOM) MPSIMOIL.
CpaBHeHue YUCEIl. Monyinb qucIa, reoMeTpUYEeCcKas
MHTEpIpeTanys MOIyisl 4yucia. JIeMCTBUs C MOJIOKUTEIBHBIMU U
OTPULIATEIILHBIMU YHCIIaMU. MHOKECTBO LIEJIBIX YUCEL.

ITonsiTe 0 panMoHaJBLHOM 4Hcie. [lepsuunoe npedcmasnenue o
MHOJCecmee payUuOHRANbHbIX HYUCEL. I[eflCTBI/ISI C paluOHAJIbHBIMHA
YHUCIIAMH.

30

Pemenne
TEKCTOBLIX

3aaavd

3axayu HA YacTH, 10JIM, IPOLEHTHI

-Pemienne 3amady Ha HaxXOKJIEHUWE YacTU 4YMCIAa M YUCIA IO €Tro
yacTu. Pemenue 3amad Ha mnpoueHTsl U jpoiu. llpumenenue
MIPONIOPLIMH IPH PELLIEHUH 3a/au.
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-Pemenne 3aau Ha COBMECTHYIO paboTy.
[IpuMeHenne mnponopuuyu Ipu  pelleHud 3anad.  Pemienue
HECJIOKHBIX JIOTUYECKUX 3a/1a4.

Harasanas -Ourypel B OKpyXkarwliem mupe. Harisiaele npeacraBieHus O 32
reomerpus ¢urypax Ha IJIOCKOCTH: OKPYKHOCTb, Kpyr. [lpasunvHbie
MHO20y20nbHUKU.  VI300pakeHUEe  OCHOBHBIX  T'€OMETPHUYECKHX
buryp. Bzaumnoe pacnonodicenue 08yxX npsambix.
-Harnsanaeie mpeacTaBieHus O MPOCTPAHCTBEHHBIX (UTypax: KyO,
napajieNienue], Npu3Ma, nupamuga, Imap, cdepa, KOHYC,
mHAp. M300pakeHne NpOCTpaHCTBEHHBIX ¢uryp. [lpumepsi
cevenutl. Mnozoepannuku. Ilpasunvusie mnozcoepannuxu. 1lpumepbl
pa3BepTOK MHOIOIPAHHUKOB, LIWJIMH/PA U KOHYCA.
-Ilonsarue o paBeHcTBe Quryp. LleHTpanbHas, oceBast U 3epKaIbHAS
cummeTpun. M3oOpakeHne cuMMeTpuuHbIX (uryp. Pemenue
MPaKTUYECKHX 33J1a4 C TPUMEHEHUEM MTPOCTEUIITNX CBOMCTB (puryp.
HUctopus -Poowcoenue u paszsumue apugpmemuxu namypanonvix yucenr. HOK, 2
MAaTeMATHKH HOJ[, npocmoie uucna. Pewiemo Opamocghena.
-llosgnenue myns u ompuyamenvbHulX 4Yucel 6 Mamemamure
opesnocmu. Ponv Juoganma. Iouemy (—l)(—l) =+17?
7 kaacc (aareopa — 105 u)
Paznen yaeOHoM OcHOBHOE coziepkaHue pa3jesia yueOHOH MporpaMMbI Konnuec
MIPOrpaMMBbI TBO
4acoB
Yucaa PanuonanbHbIe yncia 1
-JleficTBUSA ¢ pallMOHAILHBIMU YUCJIAMHU.
ToxnecrBennble | YnciaoBble 1 OyKBEeHHbIE BbIPAKEHHS 53

npeodpa3oBaHus

-BeipaxkeHne ¢ nepeMeHHOW. 3HaueHue BbIpaxeHus. l[loncraHoBka
BBIPA)XEHUI BMECTO MEPEMEHHBIX.

IMennie BbIpakeHUs

-CrenneHb € HaTypajdbHBIM IIOKa3aTeleM M €€ CBOMCTBA.
[IpeoOpa3oBanusi  BbIpaXEHUH,  COAEpXKAIIMX  CTENEHH  C
HaTypaJIbHBIM [TOKAa3aTEJIEM.

-OgHounen, MHorowieH. JleWcTBUS ¢ OJHOWIEHAaMH |
MHOTOYJIEHaMH (CJIO’)K€HUE, BBIYMTAaHUE, YMHOXeHHE). DopMyIsl
COKpAIIEHHOIO YMHOKEHUS: Pa3HOCTh KBAJApPATOB, KBAJIpPaT CYMMBI
U pa3HOCTU. Pa3nokeHne MHOro4wieHa Ha MHOXUTEJIU: BBIHECEHUE
00I11eT0 MHOXKUTEIIS 32 CKOOKHU, epynnupoeKka, npumeHeHue opmyn
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COKpaWéHHOZO YVYMHOOICEHUAL.

YpaBHeHus U PaBencrBa 24
HEePaBEHCTBA -HucnoBoe paBeHCcTBO. CBONCTBA YMCIIOBBIX PaBEHCTB. PaBEHCTBO C
IIEPEMEHHOM.
YpaBHeHus
-Ilonatue ypaBHEHUS U KOpHsA YypaBHeHUs. IlIlpeocmasénenue o
PABHOCUTLHOCMU YPAGHEHUL.
JInHeiiHoe ypaBHeHMe M er0 KOPHH
-Pemienne nuHEWHBIX ypaBHeHUW. Jlumeiunoe ypaeuenue ¢
napamempom.  Koauuecmgo  KopHeu — JUHEUHO20 — YPAGHEHUs.
Pewenue nunetinvix ypaguenuil ¢ napamempom.
KBanpaTHoe ypaBHeHMe M er0 KOPHH
-Vpasnenus, ceooumvie Kk 1uHelHbIM.
CucremMbl ypaBHeHH
-YpaBHeHUE C JABYMS NEpEeMEHHbIMH. JIMHEHHOE YypaBHEHHE C
JIBYMsI TIEpeMEHHBIMU. [Ipsamas kax epaghuyeckas unmepnpemayus
JIUHEUHO20 YPABHEHUsL C 08V ML NePeMEHHbIMU.
-ITonsiTe cucteMel ypaBHeHUN. Penmenne cucteMsl ypaBHEHU.
-MeTonpl pelIeHHsT CHCTEM JIMHEWHBIX YpPaBHEHHM C JIByMs
TEPEMEHHBIMU: 2pagpuyueckutl mMemoo, Memoo CIOHCeHUsl, METO
MOJCTaHOBKH.
-Cucmembl TUHEUHBIX YPABHEHUL C NAPAMEMPOM.
DyHKIUN Ionsitue pyHkuMu 14
-JlekapToBbl ~ KOOpAMHATHI HAa  IJIOCKOCTH. POpMUpOBaHUE
MPE/ICTAaBICHU O METanpeIMETHOM TMOHSATHH «KOOPIUHATHDY.
CrmocoObl  3amaHusi (QYHKIWNA: aHAIMTHYECKHH, TpaduyuecKuid,
tabmmunbiid. ['padux dyaknuu. [Ipumepsl GyHKINN, TOTy4aeMBbIX B
IpOLECCe HCCIENOBAaHUS Pa3IMYHBIX pEAIbHBIX MPOLECCOB U
pemenuss 3amad. CpolicTBa (yHKIMN: 00JIaCTh ONPEICICHUS.
3nauenne ¢yHKMM B Touke. CBolicTBa (QyHKIUA: 00JacTh
OTpe/ieNieH s, MHOXKECTBO 3HAYCHHUIA.
Jluneiinass pyHKuus
-CpoiicTBa ¥ rpaduK JUHCHHOW (PYHKIHH. YTIO0BOH KOIPPUIIUECHT
npsimoii.  Pacmonoxenue rpaduka snuHEeWHOM — (QYHKIMM B
3aBUCHUMOCTH OT €€ YrioBoro kodg¢uiueHta u cB0OOIHOTO YJICHA.
Haxooicoenue koaghgpuyuenmos nuneninoi hynkyuu no 3a0aHHbIM
VCI0BUAM: NPOXOJICOeHUe NPIAMOL Yepe3 08e MOYKU C 3A0AHHbIMU
KOOpOUHAmMamu, NpoxXodcoeHue Npsamol uepe3 OAHHYIO MOYKY U
napanienrbHol OAHHOU NPSAMOIL.
Pemenue 3anaum Ha Bce apuMeTHYECKHE AeHCTBUSA 8
TEKCTOBBIX -Pemmienne  TEeKCTOBBIX  3aday  apUPMETHUYECKHUM  CIOCOOOM.
3aga4 Hcnonb3oBanue Tabnuil, CcXeM, uepTeked, APYyrux CpeicTB

IIPEACTABIICHUS JAHHBIX IIPU PELLICHUU 3a1a4H.
3agauu Ha 4YacTH, 10JIH, TPOLEHTHI
-[IpuMeHeHre MponOpPUUI IIPU PELIEHUHN 3aaY.
Jlornyeckue 3aauu
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-Pemienne norumveckwx 3amad. Pewenue nocuveckux 3aday ¢
nomowwbio epaghos, madauy.
OcHoBHBIE MeETO/IbI

apudmeTHuecKui,

pelieHust
areOpanvecKuii,

TEKCTOBBIX
nepedop
Ilepsuunvie npeocmasnenus o Opy2ux Memooax peuieHus 3a0ay
(ceomempuueckue u epaguueckue memoowvl).

3aja4:
BApUAHTOB.

CTaTucTuka u Crartucruka 4
TeoOpus -TabnuuHoe MPEACTABIICHUE JTAHHBIX. OrnucarenbHbIe
BepPOSITHOCTEN CTATUCTUYECKHE IIOKAa3aTeId YHUCJIOBBIX HAOOPOB:  cpeaHee
apudmernueckoe, Meduana, HanbOOIbIIEEe U HAUMEHbBIIICE 3HAUCHUS.
Meps! paccenBaHus: pa3Max.
HUctopus -Bosnuxnosenue mamemamuku Kaxk HAyKu, 3manvl €€ pa3eumusi. 1
MATEeMATUKH OcHognvle pasoenvl mamemamuku. Bvioaowuecs mamemamuxu u
ux 8K1a0 8 pazeumue HayKu.
-beckoneunocms mHodcecmea npocmulx uucel.
-3apooicoenue ancebpvl 6 Hedpax apupmemuxu. An-Xopezmu.
Poowcoenue 6ykeennoti cumeonuxu. I1. @epma, @. Buem, P. /lexapm.
8 kiace (aareopa — 105 4)
Pa3nen yueOno OcHoBHOE coJiepkaHue pasjesna yueOHOoM MporpaMMbl Komnuec
MPOTpaMMBbI TBO
4acoB
JJ1eMEeHThLI MHo:kecTBa M1 OTHOLLIEHUS MKy HUMHU 4
TEOPUH -MHOXECTBO, Xapaxkmepucmuyeckoe CBOUCMEO  MHOICECMEd,
MHOKECTB M JJIEMEHT  MHOXECTBa,  Mycmoe, KOHeuHoe, beckoHeuHoe
MaTeMaTu4ecko | mrodxcecmeo. IlonMHOXkecTBO. OTHOLIEHWE NPUHAMIECKHOCTH,
i _JIOTMKHN BKJIIOUEHUS, PABEHCTBA. DJIEMEHTHl MHOXECTBA, CIIOCOOBI 3a/laHus
MHOJKECTB,  pACNO3HABAHUE  NOOMHONCECM8 U  21eMEeHMO8
HOOMHOIICECME C UCHONb308AHUEM KPY208 Diiepda.
Onepauum HaJ MHOKeCTBAMM
-Ilepeceuenre u 0ObEAUHEHHE MHOXECTB. PasHocmb MHOdMCECms,
oononHeHue  MHoxcecmea. Humepnpemayusi — onepayuii  HAO
MHOJCECMBAMU C NOMOWbIO KpY20os Jiiiepa.
Yucaa PanunonajbHbIC YHCIA 2
-MHOXeCTBO palMOHANBHBIX yucen. CpaBHEHHE PalMOHAIBHBIX
uyncen. [Ilpedcmasnenue payuoHaibHO20 HUCIA — OeCAMUYHOU
0pobbIO.
HppaunonajibHbIe YncjIa
-ITonsitue HUPPALMOHATIEHOTO YHUCIa. Pacno3naBanue
UppalMOHaNbHBIX unced. [lpumepsl Moka3aTenbCcTB B anredpe.
HppanmonanbHOCTh qncna«/z . IlpumeHeHue B TeOMETpHHU.
Cpasnenue UPPayYUOHATLHBIX yucer. MHuoowcecmeo
OeticmeumenbHvlX 4ucel.
ToxaecTBeHHble | UnciaoBbIe M OyKBeHHbIE BHIPAKEHUS 47
npeodpaszoBanmsi | -IloncraHoBka BeIpaKeHU BMECTO TEPEMEHHBIX.
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JIpoGHO-panHoHa/IbHBIE BHIPAKEHH S

-Crenenp ¢ menbiM  mokazateneM. [IpeoOpasoBanue JIpoOHO-
JUHEWHBIX  BBIPAKEHUI:  CIO0XKEHHUE, YMHOXXCHHUE, JICJICHHUE.
Aneebpauueckas Opobwv. [lonycmumvle 3HAUEHUs NEPEMEHHbIX 6
OpPOOHO-PAYUOHALHBIX BbIPAIHCEHUSIX. Cokpawenue
aneebpauueckux opobei. Ilpusedenue ancebpauueckux Opobeil K
oowemy 3Hamenamento. [leticmeus ¢ aneedpauyeckumu OpoosImu:
CllodiceHUe,  8blYUMAaHUue, YMHOdNMCeHUe, OelleHue, B8036edeHue 6
cmeneHo.

-IIpeobpazosanue svipasxcenull, COOEPHCAuUX 3HaAK MOOYJIAL.
KBaapaTHbie KOpHH

-Apudmerndyeckuii  KBaJpaTHBIH  KOpeHb.  [IpeoOpa3oBanme
BBIPDOKEHUH, COJEPKAINIUX KBAJpaTHbIE KOPHU: YMHOXKCHHE,
JIeTICHNEe, BBIHECEHWE MHOKUTENS W3-TI0JI 3HAaKa KOPHS, GHeceHue
MHOdCUMENS NOO 3HAK KOPHSL.

YpaBHeHus U
HEepPaBEHCTBA

YpaBHeHus

-Obnacmv  onpedenenuss ypasHeHusi (obaacmeb — OONYCMUMBIX
3HAYEHUl NepeMeHHO).

JluHeiiHoe ypaBHeHHE U €r0 KOPHH

-Jluneiinoe ypasnenue c¢ napamempom. Pewenue numnetinvix
VpasHeHuii ¢ napamempom.

KBaapaTHoe ypaBHeHMe U €er0 KOPHH

-KBangparueie ypaBHeHus. HemosHble KBaapaTHble ypaBHEHUS.
JIMCKpUMHUHAHT KBaApaTHOro ypaBHeHUA. DopMmyna KOpHEH
KBaJpaTHOTO ypaBHeHUs. Teopema Buema. Teopema, obpammuas
meopeme Buema. Pemienue KBaJIpaTHBIX YpaBHEHUU:
WCIOJIb30BaHKEe (OPMYIbI JUIsl HAX0XKAECHUS KOpHEH, epaguueckuii
MemooO peuleHus, pa3iodCeHue Ha MHONCUment, noobop Kopell ¢
ucnonvzosanuem  meopemvl  Buema.  Koauuecmeo  kopmeu
K8AOpAMHO20 YPABHEHUS 8 3A8UCUMOCIU OM €20 OUCKPUMUHAHMA.
JApoOHo-pannoHabHbIe YPABHEHUS

-Pemenune mpocredmux ApOOHO-TMHEHHBIX ypaBHEHUU. Pewenue
OpPOOHO-PAYUOHATILHBIX YPAGHEHULL.

-Memoovr  pewieHusi  ypasHewuu.  Memoobl  PAGHOCUTbHBIX
npeobpazosanuil, epaguueckuii memoo. Hcnonvzosauue ceolicmes
@yHKYUIl npu peutenuu YpagHeHull.

-IIpocmeiiwue uppayuonanvuvie ypasnenus euoa | f (x)=a,

\/f(x)z\/g(x).

-Ypaeﬂemm 6 yevlx 4uciax.

HepaBencrBa
-UucnoBble HepaBeHcTBa. (CBOWMCTBA YHCIOBBIX  HEPAaBEHCTB.
[TpoBepka cripaBeIIMBOCTH HEPABEHCTB MPHU 3aJaHHBIX 3HAYCHUSX
MepEeMEHHBIX.
-HepaBenctBo ¢ nmepemenHoi. CTporue U HECTPOTHUE HEPABEHCTBA.
Obnacms  onpeodenenuss HepaseHcmea (0061acmMb  OORYCIMUMBIX
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3HAYEHUl NepeMeHHO).

-Pemenue NMHENHBIX HEPABEHCTB.

Cucrembl HEpaBeHCTB

-Cuctembl HEpaBEHCTB C OAHOM INepeMeHHOW. Pemenue cucrem
HEpPABEHCTB C OJHOW IepeMeHHOW: JuHEeHHbIX. I300pakeHue
pELIEHHsT CUCTEMbl HEPAaBEHCTB Ha YHUCIIOBOM MpsMOM. 3amuch
peuIeHust CUCTEMbI HEPABEHCTB.

DyHKIUUH OOpaTHasi NPONOPUUOHATBHOCTH 6
. k k
-CBoiicTBa QyHKIMH Y = ” y = = N'unepOomna.
N . k

I'pagpuxu ¢pynkuyui. [ pagpuxu hynkyuii 'y =a+ b’ y=/X.
Pemienue 3anaum Ha Bce apudMeTHYECKHUE AeliCTBUSA 9
TEKCTOBBIX -Ucnonbs3oBanue TabnuL, CXeM, 4YepTexeH, Jpyrux CpeicTB
3ajay MIPE/ICTaBJICHUS IaHHBIX IIPU PELLICHUH 3aa4u.

3agaum Ha 1BMKeHUe, padoTy U NOKYNKH

-AHamuM3 BO3MOXHBIX CHUTyallUd B3aUMHOIO  PACIOJIOKEHHS

OOBEKTOB  TPU WX  JBIDKCHHH, COOTHONICHHS  OOBEMOB

BBITIOJIHSAEMBIX pabOT MPU COBMECTHOM pabdoTe.

3agauM HA YACTH, 10JIM, IPOLEHTHI

-Pemenue 3aa4 Ha IPOLEHTHI U JI0JIH.
CraTucTuka u CraTucruka 4
Teopusi -Tabnuunoe u rpaduyeckoe npeacTaBieHUe JaHHbIX, CTOJI0YAThIE U
BeposITHOCTeil KpyroBble JuarpamMmsbl, Tpaduku, TPUMEHEHUE JAuarpaMMm U

rpaukoB JUIsi OMHCAHMS 3aBHUCHUMOCTEH peallbHbIX BEJIMYMH,

u3BJeYCHHE HWHGOpMAIMK W3 TaONWIl, auarpaMm U Tpadukos.

Meps! pacceuBaHus: ducnepcusi U CMmaHoapmHoe OmKiIOHeHue.

-CnyvailHas W3MEHUYMBOCTh. VI3MEHUMBOCTH MPU H3MEPEHHUSIX.

Pewarowue npasuna. 3akonomeprocmu 8 U3MeHYUBLIX GENUYUHAX.
HUctopusi - Yucna u onunst ompeskos. Payuonanvhule yucna. Ilompebnocms 6 1
MaTeMaTHKHU UPPAYUOHAILHBIX YUCTAX.

-D. Buem.

-Ucmopus yucna 7.

-JI.Dunep.

9 kaacc (anreopa — 102 u)
Pa3zpnen yueOHoii | OcHOBHOe coiep kaHHe pa3jesia y4eOHoil mMporpaMmmbl Kouaunuec
NPOrpaMmbl TBO
4acoB

ToxnecrBennnie | Llenbie BbIpakeHust 11
npeodpa3oBaHm | -Keadpamuwiii mpéxuien, paznoxcenue KeaOpamHo2o mpéxyieHa Ha
s MHOMCUMENU.
YpaBHeHus u KBanpaTHoe ypaBHeHHe M ero0 KOPHH 35

HCPpaBCHCTBA

-buxeadpammnvie ypasnenus. Ypaenenus, ceooumvie K IUHEUHbIM U
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keaopamuwvim. Keaopamuvie ypasuenus c napamempom.
JlpoGHoO-panHoHabHbIE YPABHEHUSI

-Memoowl pewienus ypasHeHuu: Memoo 3aMeHbl HNePeMeHHOI.
Hcnonvzoeanue ceoticmeé @pynkyull npu peuieHuu ypasHeHull.

-Vpasnenus euoa x"=a, Ypasnenusa 6 yenvix uucnax.
HepaBencrBa

-Ksaopamnoe nepasencmeo u e2o pewenus. Pewenue keaopamHulix
HepaseHcma. UCHONb308aHUe CEOUCME U 2papuKka KeaOpamuyHou
@yHKYUuU, Memoo UHMEepP8anos. 3anuchb peuieHus KeaopamHozo
HepagseHcmaa.

-Pewenue yenvix u OpoOHO-payuoHaANIbHLIX HEPABEHCME MemoOOM
UHMep8anos.

CucreMbl HEPABEHCTB

Pemienne cuctemM HEPaBEHCTB C OJTHOWM IEPEMEHHOM: K8AOPAMHDIX.

DyHKIUH IHousitue pyHKuMHU 14
-I'papux Qynkuuu. IIpumepsl QyHKIUH, MOJIydaeMbIX B IpoLiecce
WCCIIEIOBAaHUS PA3IMYHBIX PEATHHBIX TPOIIECCOB M PEIICHHS 3a/1a4.
3nauenne ¢yHkuuu B Touke. CBoicTBa (QYyHKUMIA: 00JacTh
OTIpE/ICICHUsI, MHOKECTBO  3HA4YCHWH, HYIH, MPOMEKYTKH
3HAKOTOCTOSIHCTBA, YEMHOCMb/HEeYEMHOCMb, MIPOMEXYTKU
BO3pacTaHus U yObIBaHUS, HAMOOJIbIICE U HAWMEHbBIIIEE 3HAYCHUSI.
Uccnenoanue dyHkimu mo e€ rpaduxy.
-IIpeocmasnenue 06 acumnmomax.
Henpepvienocmo pynxyuu. Kycouno 3adannvle hynkyuu.
KBagpartuunas pyHkums
-CpoiictBa u TrTpaduk KBaapaTuyHOW (yHKIMH (Tapaboma).
Ilocmpoenue ecpaguka readpamuunol QyHKYyuu no MOUYKAM.
Haxoxxnenune Hymel KBaapaTHYHOW  (QYHKIUH, MHOJCECmMEd
SHaueHutl, NPOMeNCYMKO8 3HAKONOCMOSIHCMBA, NPOMENCYMKO8
MOHOMOHHOCIU.
-I'pagpuku  ynkyui. Ilpeodpazosanue epaghuxa  @yHxyuu
y=10() 4 nocmpoenuss  epaguxos  Gyukyui  euoa
y=af (kx+b)+c
I'paguxu qbyHKL;mZy=a+L, y:é/;' y=|x|.
X+b
IocaenoBarenn- | -Uucnosas H0CJIe/I0BATEIbHOCTb. [Tpumepsr YHCIIOBBIX 13
HOCTH U HOCJIe10BaTEIbHOCTEH. beckoneunsie MOCJIeI0BATEIHbHOCTH.
Nporpeccuu Apugmernueckas mnporpeccuss U e€ cBoiicTBa. ['eomerpuueckas
nporpeccusi. Popmyna odbwe2o uneHa u cymmsvl N Nepevix UleHO8
apugmemuueckou u eeomempuieckoi npoepeccuu. Cxooswascs
2eoMempulecKas npocpeccus.
Pemenne 3anaum Ha Bce apuMeTHYECKHE AeHCTBUSA 10
TEKCTOBbIX -Ucnonp3oBanne TaONIUI, CXeM, YEpPTEXeH, Ipyrux CpeacTB
3a1a4 MIPECTaBICHUS JAHHBIX MPU PEIIEHUH 3a]1auu.
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3agaum Ha 1BMKeHHUe, padoTy U NMOKYNKH

-AHanu3 COOTHOUICHUST OOBEMOB BBHIMONHAEMBIX pPadOT TpHU
COBMECTHOH padore.

3aaum HA YACTH, 10JIH, IPOIEHTHI

-Pemenne 3amau Ha HaxOXAEHUE YACTH YHCIA W YHCIA IO €ro
YacTu.

CTaTUCTHKA U

TeoOpus
BepoOATHOCTEH

CayuaiiHble coObITHUS

-Cy4aiiHble ONBITHI (IKCIIEPUMEHTHI), DJIEMEHTApHbIE CllyyaliHble
coObiTus  (Mcxoxabl). BepoATHOCTH SIE€MEHTAapHBIX  COOBITHIA.
CoObITusl B CIy4aliHBIX IKCHEPUMEHTax U OJaronpusTCTBYIOIIME
JJIEMEHTapHbIE COOBITHS. BeposTHOCTH CllydailHBIX COOBITHIA.
OmnbITBl ¢ PaBHOBO3MOKHBIMU ~ 3JIEMEHTapHBIMU  COOBITHUSMH.
Kiaccuueckne BEpOSITHOCTHBIE OMBITHI C MCIOJIb30BAaHUEM MOHET,
KyOukoB. [lpedocmaeénenue coovimuil ¢ NOMOWDBIO OUACPAMM
Ounepa.  I[Ilpomueononodxcuvle  cobvimus,  00veduHeHue U
nepeceuenue coovimuui. Ilpasuno cnodxcenuss eposmHocmel.
Cnyuatinoiti evroop. I[lpeocmasnenue sxcnepumenma 6 euoe oepesa.
Heszasucumvle coovimusl. Ymnoorcenue geposamHocmetri
He3asucumvlx — cobvimuii.  [locnedosamenvuvie  He3agucumvle
ucnoimanus. IlpencraBieHre o0 HE3aBUCUMBIX COOBITUSX B KU3HU.
dnemenmol KOMOUHAMOPUKU

-Ilpasuno  ymHodICEHUs, nepecmanos8Kku, ¢hakxmopuan — uyucia.
Couemanua u uucno couemanuu. DPopmyra uucia coyemauui.
Tpeyeonvnux  Ilackans. Onvimol ¢ OOnbWUM — YUCTOM
PABHOBO3MOJICHBIX — 2NeMEHMAPHbIX  cobbimuu.  Buluucnenue
geposimHocmell 8 ONbIMAX ¢ NPUMEHeHUeM KOMOUHAMOPHbLIX
Gopmyn. Ucnvimanus bBepuynnu. Ycenex u neyoaua. Beposmuocmu
coovimuil 6 cepuu ucnvimaruii beprynnu.

Cnyuaiinvle éenuqunbl

-3HAKOMCMBO CO CLYYAUHBIMU BENUYUHAMU HA NPUMEPAX KOHEUHbIX
OUCKPemHbIX ClyYaunslx eenuduH. Pacnpedenenue eeposmuocmeil.
Mamemamuueckoe odcudanue. Ceolicmea MamemMamuyecKo2o
odicuoanus. Ilonamue o 3axone Oonvwiux uucen. HMzmepeHnue
seposimuocmell. Ilpumenenue 3akoHa OONbUUX YUCEN 8 COYUONIO2UU,
cmpaxoeanuu, 6 30paeooXpaHeHul, obecnederuu 0OE30NACHOCMU
HaceneHUs 8 Ype38blualiHblX CUMYAYUSIX.

13

HUcrtopus
MATEMATHKH

-Ucmopusa  eonpoca o  Haxoxcoenuu  opmynr — KopHel
aneebpaudeckux ypaeHweHuul cmeneHel, Oonvuux yemvipéx. H.
Tapmanvsa, [owc. Kapoano, HX. Abens, 2.1 anya.

-Ilosenenue epaghurxoe ¢ynxyuil. P. [exapm, I1. @epma. Ilpumepuo
PA3TUYHBIX CUCmeEM KOOPOUHAM.

-3aoaua Jleonapoo Iluzanckozo (@ubonauyu) o Kpoauxax, wucia
Qubonauyu. 3adaua o waxmamuou docke. Cxooumocmo
2e0MempUIecKoll NPocpeccuu.

-Ucmoxu meopuu eepoamunocmeii. cmpaxogoe 0eio, a3apmHule
uepwl. I1. @epma, b.1lackany, A. bepuynnu, A.H.Koamozopos.
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-Ponv poccuiickux yuénvix 6 pazeumuu mamemamuxu.: J1.Jiinep,
11.J1.Yebvrues, C. Kosanesckas, A. H. Koimozopos.

-Mamemamuka 6 paseumuu  Poccuu: Ilemp |, wxona
Mamemamuyeckux u HAGU2AYKUX HAYK, pA3eumue pocCUlCKO20

@noma, A.H.Kpwinos. Kocmuyeckas npoepamma u M.B. Kenoviu.

7 kaacc (reomerpus — 70 u)

Pa3nen yueOnoit OcHoBHOE cojiepkaHue pasjiena yueOHOM MporpaMMbl Komnnuec
MIPOTPaMMBbI TBO
4acoB
DJieMeHThbI DJ1eMeHTBhI JIOTHKH
TEeOpHUH -Onpenenenue. YTBEpKACHUSA. AKCHOMBI ¥ TEOPEMBIL.
MHOKECTB u | [JJokazarenbcTBo. JloKa3zaTenbCTBO OT NPOTHBHOrO. Teopema,
MaTeMaTHdecko | oOpaTtHas nanHoil. [Ipumep u KoHTpHIpUMED.
W _JIOTMKH
Ceomerpuuecku | DUrypsl B reoOMeTpHU M B OKPY:KAIOIIEM MUpe
¢ urypsi -I'eomerpuueckass ¢urypa. PopMupoBaHHE TMpPEICTaBICHUH O
MeTanpeIMETHOM MOHATHH «PUTYPay.
-Touka, nuHUA, OTPE30K, MpsiMasi, JIyd, JJoMaHasi, MIOCKOCTh, Yrod,
OuccekTpuca yria, BUIbl yriioB, Kpyr.
MHOroyroJibHUKHU
-TpeyronpHukm. BsIcoTa, MeIMaHa, OuccekTpuca.
PaBHOOEIpEHHBI TPEYroOJbHUK, €ro CBOWCTBA W TPHU3HAKHU.
PaBHOCTOpOHHUI TpeyroiabHUK. [IpAMOYTOJIBHBIN, OCTPOYTOJIbHBIM,
TYNOYTOJIbHBIN TpPEyroJbHUKH. BHelmHue yriasl TpeyroJibHUKA.
HepaBeHcTBO TpeyroJyibHUKA.
OKpPYX HOCTb, KPYT
-OKpyXHOCTb, Kpyr. X 31eMEHTHI U CBOMCTBA.
OTHOmEeHust PaBencrTBoO puryp

-CBoiicTBa  paBHBIX  TpeyrojbHUKOB. [Ipu3Haku paBeHCTBa
TPEYTrOJIbHUKOB.

IMapaieJbHOCTH NPSAIMBIX

-Ilpu3Haku  u cBoiicTBa mMapaieNbHBIX MOPAMBIX. Axcuoma

napannenvHocmu Esxnuoa.

IlepnenauKy./asipHble NPAMBbIE

-IIpsimoit yron. Ilepnennukynsap k npsmoid. HaknonHas, mpoekuus.
Cesoticmea u npusHaxku nepneHoOUKyIApHOCHU.

HN3mepenuss H

BbIYHUCJICHUSA

BeanunHbl
-I[lonarne Benuuunbl. JlnuHa. HW3MepeHue UIMHBIL.
u3MepeHus MHbL. Bennuuna yria. ['pagycHas mepa yria.

Enuanner

N3mepennsi u BbIYHCIEHHUS

-VIHCTpYMEHTBI /ISl M3MEpPEHWH M TOCTPOCHHI; H3MEpPEHHE U
BBIUMCIICHUE YTJIOB, JUTHH (PaCCTOSHHIA).

Paccrosinust

-Paccrosinue mMexay Toukamu. PaccTosiHHME OT TOYKH JIO0 TPSIMOIA.
Paccmosnue mexcoy gueypamu.
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I'eomeTpuyeckHne NOCTpPOEHUSA

-['eomeTpuyeckre TOCTPOCHUS Uil  WJUIKOCTPAllUM  CBOMCTB
reOMETPUIECKUX (HUryp.

-IHCTpYMEHTBI i1l NOCTPOCHUM: LMPKYJb, JIMHEHKA, YrOJbHUK.
Ipocmetiwiue nocmpoenusi yupkyiem u JUHEUKOU: NOCMpOeHue
Ouccekmpucwl yena, NepneHouKyIapa K Npamou, yend, pPasHo20
OaHHOMY,

-Ilocmpoenue mpeyeonbHUKO8 No  MpémM  CMOPOHAM,  08YM
CIMOPOHAM U YTy MeNCOY HUMU, CIOPOHE U 08YM NPUNENCAUUM K
Hell yenam.

Hctopus
MATEeMATHKH

-Bosnuxnogenue mamemamuku Kaxk HAyKu, 3manvl €€ pa3eumusi.
OcHognvle pasoenvl mamemamuku. Bvioalowuecs mamemamuxu u
ux 6K1A0 8 pazsumue HayKu.

-beckoneunocms mHodcecmea npocmulx uuce.

-3apooicoenue ancebpvl 6 Heopax apupmemuxu. An-Xopezmu.
Poowcoenue oykeennoii cumsonuxu. I1.@epma,

P. Jlexapm.

-Om  3emnedenuss k  eceomempuu.  «Hauanay  Eexauoa.
H.U.Jlobauesckuii. Ucmopus namozo nocmynama.

-Acmponomus u e2eomempus. Ymo u kax y3mamu Anakcazop,
Opamocgen u Apucmapx o pazmepax Jlynvi, 3emau u Connya.
Paccmosinua  om 3emau 0o Jlynwet u Coanya. Hzmepenue
paccmosinus om 3emau 0o Mapca.

8 kuacc (reomerpus - 70 4)

Paznen yaeOHoM OcHOBHOE coziepkaHue pas3jeia yueOHOH MporpaMMbI Konnuec
MIPOrpaMMBbI TBO
4acoB
L'eomerpuuecku | @Urypbl B reoOMeTPpUH M B OKPY KalOLeM MHUpe 27
e purypsi -buccekrpuca yrina u €€ cBOMCTBAa, MHOTOYT'OJIbHUKHU.

-OceBass cummerpust reomerpuueckux Quryp. LlenTpanbHas
CUMMETpPHUSI TEOMETPUUECKUX DUryp.

MHOroyroJibHUKHU

-MHOroyroJbHHUK, €ro 3J€MEHTBl U €ro cBoiicTBa. PacnosHaBaHue
HEKOTOPBIX ~ MHOTOYTOJIBHMKOB.  Buwinykivle u  Hegvinykivie
MHO2C0Y2O0/IbHUKU.

-CpenHsis TMHMUS TPEYrOJIbHUKA.

-Uerbipéxyronbuuku. [lapamienorpamm, poM0O, MpsIMOYrOJbHHK,
KBaJpaT, Tpamnemus, paBHoOenpeHHas Tpamnenus. CBoiicTBa H
MPU3HAKH MapajiesiorpaMma, pom0a, mpsiMOyrojbHHUKa, KBapaTa.
OKpyXHOCTB, KPYT
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-llenTpasibHble W BhUcaHHble yribl. KacarenbHas u cekywas K
OKPY>KHOCTH, UX ceoticmeéa. BriiCaHHbIE U ONIMCAHHBIE OKPYKHOCTU
JUI TPEYTOJIbHUKOB, YemblpEX)20bHUKOS.

OTHouIeHUud

IMapasiebHOCTh NPSAMBIX

-llpu3Haku W CBOWCTBA mMapalIeNbHBIX TPSAMBIX. Axcuoma
napannenvhocmu Eexiuoa. Teopema @aneca.

IMapanieJbHOCTh NPAMBIX

-Teopema Daneca.

IepnenauKkyasipHbIe NPAMbIE

-CepeMHHBINA MePIICHIAUKYIISP K OTPE3KY.

Ilooooue

-Ilponopyuonanvuvie ompesku, nooobue ¢ueyp. Ilodobnvie
mpeyzonvuuxu. Ilpusnaxu nooodus.

B3auMHoe pacnoJioxkeHue MPsSMOi U OKPY>KHOCTH.

12

HN3mepenus u
BbIYHCJIEHUSA

Beanuunbi

-[lonsiTue o TUIOmaAM TIIOCKOM Qurypsl u €€ CBOMCTBax.
N3mepenue moniaaei. EquHuIb n13MepeHns MII0IaIu.
HN3mepeHus U BbIYHMCICHUSA

-U3MEPEHHE M BBIUMCICHUE IUIOMAnel. TpUroHomMeTpudecKue
(GYHKIIMM ~ OCTpPOTO yrja B MNPSAMOYIOJbHOM  TPEYrOJIbHHUKE
Brluncinenne 5SI€MEHTOB  TPEYrOJIBHUKOB C  HCIOJIb30BAHHEM
TPUTOHOMETPHUYECKUX COOTHOIIIECHHUH. DopmyJTbl IJTOIIA TN
TPEYroJbHUKA, [apajulelorpaMMa M €ro  YacTHBIX  BHUJOB.
CpaBHeHue U BeIuncieHue miomaaei. Teopema ITudaropa.
I'eomeTpruyeckue nocTpoeHust

-/lenenue ompe3xa 8 OGHHOM OMHOULEHUU.

25

T'eomMeTpnuecku
e

npeodpa3oBaHus

IIpeodpa3oBanust

-IlonsitTne npeoOpazoBanus. IlpeacraBieHne o MeTampeaMETHOM
MOHATUU «IIpeoOpazoBanuey. [lododue.

JIBu:xeHMs1

-OceBasi ¥ IEHTpaIbHAsE CAMMETPHSL.

HUctopusi
MATEeMATHKH

-llIxona I[ugazopa

-D. Buem.

-Ilughazop u e2o wxona. @anec. 3onomoe ceuenue.

-l'eomempuss u ucxkyccmeo. [eomempuueckue 3aKOHOMEPHOCMU
OKpYHCaroue2o mupa.

9 kaacc (reomerpus — 68 4)

Pasnen yyeOoHoM
NPOrpamMMbl

OcHOBHOe coep:kanue pa3ieia yuedHoi MporpaMmbl

Koanuec
TBO
qacoB

9J1eMEeHTDI
TEOpHH
MHOKECTB U
MaTeMaTH4ec-

Boicka3biBaHus

-ICTUHHOCTh U JIO)KHOCTb BBICKa3bIBaHMS. ClOdtCHbIE U Npochmble
BbICKA3bIBAHUSL. Onepayuu HAO BbICKA3bIBAHUAMU c
UCNONIL308AHUEM JI02UYECKUX CBA30K: U, uau, He. YciosHvie

1
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KOH JJOTMKH

BbLCKA3BIBAHUS (UMNIUKAYUU).

I'eomerpuyec- MHoOroyroJsHUKH 6
KHe Gpurypsi -IIpaBubHBIE MHOTOYTOJIbHUKHU.
OKpyXHOCTb, KPyT
-BriucanHble U onucaHHbIE OKPY)KHOCTH ISl NPAGUNLHBIX
MHO20Y20/IbHUKOG.
I'eomeTrpuyeckue purypsl B npocTpancrse (00bEMHBIE TeJa)
-Munocoepannux u e2o anemenmvl. Hazeanus mHo202paHHUKos c
PAasHblM  nolodceHuem u - Koauwecmeom 2paueu. llepBuuHble
IpEJCTaBICHU O MNUpaMuje, NapajuleNenunene, npusme, cdepe,
mape, UUIMHIPE, KOHYCE, UX 3JIEMEHTaX U MPOCTENIINX CBOMCTBAX.
OTHOmEeHus B3anMHO€ pacnosioxKeHUE 08YX OKPYHCHOCHELL. 3
HN3mepenus u Beanuunbi 27
BbIYMCJICHUS -IIpencrasnenue 06 06béMe U ero coiictBax. M3mepenne oObéma.
Enununer uamepenus 00bEMOB.
HN3mepeHus U BbIYHMCIEHUSA
-Tpueconomempuueckue @yukyuu mynoeo yena. Bpluucnenue
3JIEMEHTOB TPEYroJIbHUKOB C HCIOJIb30BaHUEM
TPUTOHOMETPHUYECKUX COOTHOIIICHHUH. DopmyJibl IJTOIIA TN
TpeyrojabHuKa, (GOpMyJbl JUIMHBI OKPYKHOCTH M IIOLIAAN KpyTa.
Teopema cunycos. Teopema Kocumnycos.
TeomeTpuye- JBuskeHUst 3
CKHe -Ilosopom u napannenvrulii neperoc. Kombunayuu osudicenuii Ha
Nnpeodpa3oBaHN | NIOCKOCMU U UX CBOUCMEA.
a
BekTopbl BekTopbl 24
KOOpAuHAThLI HA | -IloHsATHE BekTOpa, NEWCTBHUS HAJ BEKTOPAaMH, MCIOJIb30BaHUE
ILIOCKOCTH BEKTOPOB B (DUBUKE, paziodicenue GeKmopa HaA COCMAsiioujue,
CKAJIAIPHOE Npou3eedeHue.
Koopaunartsi
-OCHOBHbIE TOHSTHUSI, KOOPOUHAMbI EKMOPA, PACCMOAHUE MEHCOY
moukamu. Koopounamul cepedunvl ompesxa. Ypasnenus gueyp.
-Ilpumenenue 6ekmopog u KOOpoOuHam O peuleHus npocmeuuux
2eoMempuyecKux 3a0ay.
Hcropus - [lossnenue memooa KoOpOuHam, NO360JAOWE20 NEPesoOUmb 4
MaTeMaTHKH 2eomempuyeckue 00vbeKml Ha A3bIK AnceOpbl.

-Ilocmpoenue npasuibHbLIX MHO20Y20AbHUKOS. Tpucekyus yena.
Kesaopamypa kpyea. Yosoenue kyba. cmopus yucaa .
-l'eomempust u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCMU

OKpYIHCAOUe20 MUupa.
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