IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O ITIPEJIMETA

JInyHOCTHBIE pe3yabTaThl

1. T'oTOBHOCTD M CHOCOOHOCTH OOYYAIOIIMXCSA K CAMOPA3BUTHIO U CaMOOOPa30BAaHUIO Ha
OCHOBE MOTHMBALIMM K OOYYEHHUIO U TO3HAHHIO; TOTOBHOCTh M CHOCOOHOCTH OCO3HAHHOMY
BBIOOPY M TIOCTPOCHHIO JalbHEWINEH WHIMBHIYAIbHON TpaeKTopuu oOpazoBaHHsl Ha 0aze
OPUEHTUPOBKHU B MHpe mpodeccrii 1 mpoQecCHOHATBHBIX TPEANOYTEHUH, C YIETOM YCTOMYMBBIX
I103HABATEIbHBIX HHTEPECOB.

2. ChopMHUPOBAHHOCTH IEIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIECTBEHHOM NMPAKTUKHU, YUYUTHIBAIOLIETO COLIUAIBHOE,
KYJIbTYPHOE, SI3bIKOBO€, JYXOBHOE MHOI000pa3ne COBPEMEHHOIO MUpa.

3. Oco3HaHHOE, YBOKUTEIHLHOE U JOOPOKEIATEIIEHOE OTHOIIIEHHE K IPYTOMY YeJIOBEKY, €T0
MHEHHUIO, MHPOBO33PEHMIO, KYJIbTYpPE, S3bIKY, BEpe, I'PakJaHCKOW MO3ULHU. ['0OTOBHOCTh H
CIIOCOOHOCTh BECTH JUAJIOT C JAPYTUMHU JIIOAbBMH M JOCTUTaTh B HEM B3aHMMOIIOHHUMAaHHUS
(upnentu¢ukanusg cebds Kak  MOJHONPABHOTO  CyObeKTa  OOILIeHus, TOTOBHOCTh K
KOHCTPYMPOBaHHIO 00pa3a MmapTHepa IO AMAJIOrY, TOTOBHOCTh K KOHCTPYHMpOBaHHIO oOpa3za
JOMYCTUMBIX CHOCOOOB Juanora, TOTOBHOCTh K KOHCTPYMPOBAHMIO IIpoliecca Jauajnora Kak
KOHBEHLIMOHUPOBAHUS HUHTEPECOB, TPOIEAYpP, TOTOBHOCTb U CIIOCOOHOCTh K BEJICHHIO
TIEPETOBOPOB).

4. OCBOEHHOCTh COLMAIbHBIX HOPM, MpPaBUJ TOBEACHHUSA, pojell u ¢opM couuanbHOU
KU3HU B rpynmnax M cooOmiecTBax. YdacThe B HIKOJBHOM CaMOYIPAaBJIEHUU M OOLIECTBEHHOU
KU3HU B Tpefiesiax BO3PACTHBIX KOMIIETEHIUH C Y4E€TOM PErHOHAJbHBIX, 3THOKYJIbTYPHBIX,
COLIMANIBHBIX M AYKOHOMHUYECKHX OcOOeHHOcTel ((popMUpOBaHHME TOTOBHOCTH K Y4YacTHIO B
Ipolecce ynopsA04eHUsl COLMAIbHBIX CBSA3E€H M OTHOLIEHHWH, B KOTOPBIE BKIIOUEHBI U KOTOPbIE
(GopMHUpYIOT CaMM ydalllUecs; BKJIIOUYEHHOCTh B HEMNOCPEICTBEHHOE IPa)JaHCKOE YydYacTue,
TOTOBHOCTh Y4aCTBOBATh B XKH3HEIEATEIbHOCTH MOJPOCTKOBOTO OOIIECTBEHHOIO 00OBEINHEHMUS,
MPOJIYKTUBHO B3aWMOJICUCTBYIOLIETO C COI[MAJIBbHOW CPEeNOd M COUUAIBHBIMU HHCTUTYTaAMU;
uneHtTudukamus cebsi B KadecTBe CyOBEKTa COIMAIBHBIX TNPEeoOpa3oBaHUM, OCBOCHHUE
KOMIIETEHTHOCTEH B cdepe OpraHu3aTOpPCKON MeATeIbHOCTH;, HWHTEPUOPH3AIUsS IICHHOCTEH
CO3MJIaTEJIbHOIO OTHOILIEHMSI K OKpYXKarolled AeHCTBUTEIbHOCTH, LEHHOCTEH COLMaIbHOTO
TBOpYECTBA,  LEHHOCTH  IPOAYKTUBHOW  OpPraHM3allud  COBMECTHOH  JIEATENIBHOCTH,
caMopeau3alyy B IpynIe U OpraHu3aliy, EHHOCTH «APYyroro» Kak paBHOIPABHOTO MapTHEPA,
dbopMupoBaHHE KOMIIETEHUMM aHaiu3a, MPOEKTUPOBAHMs, OpPraHU3alUU JAEATEJbHOCTH,
peduexcur M3MeHEeHHH, coco00B B3aUMOBBITOJHOIO COTPYIHUYECTBA, CIOCOOOB peann3aliu
COOCTBEHHOTO JIMJIEPCKOTO MOTEHLUAJIA).

5. ChopMHUpPOBaHHOCT  LIEHHOCTH  3/0pOBOro M OezomacHOro oOpasza  KH3HH;
UHTEpUOPH3AlM MPaBWI HMHIUBHUIYAIbHOTO U KOJUIEKTUBHOIO O€30MacHOro IOBEIEHHUs B
Ype3BbIYAHHBIX CUTYalUAX, YTPOXKAIOIIMX KU3HU U 3JI0POBBIO JIIOJIEH, MpaBUJl MOBEACHUS HA
TPAHCHOPTE U HA JJOPOTax.

MertanpeaMeTHbIe pe3yJabTaThl

MesknpeaMeTHbIe OHATHSA

VYcnosuem GpopMUpOBaHUS MEXIPEAMETHBIX MTOHATUH, HAIIPUMEp TaKUX KaK cucTema, (akr,
3aKOHOMEPHOCTb, (DEHOMEH, aHajM3, CHHTE3ABISETCS OBJIAJCHHE OOYJarOIIMMUCS OCHOBaMH
YUTATENICKOM KOMIETEHIIMH, NMPHOOpETeHNEe HaBBIKOB PabOTHl ¢ MHQpOpManuel, ydactue B
MIPOEKTHOMN JeATeIbHOCTU. B OCHOBHOI mHIKOJIe Ha Bcex mpeaMeTax OyzaeT mpojaospkeHa padoTta
no (GopMHUPOBAHHIO M Pa3BUTHIO OCHOB YHTATeJbCKOW KommereHuuu. OOydaroniuecs
OBJIAJICIOT YTEHUEM KaK CPEJICTBOM OCYIIECTBJIEHUS CBOMX JAJIBHEWIINX IUIAHOB: MPOIOJIKEHUS
oOpa3oBaHuss M CaM0OOpa3oBaHMs, OCO3HAHHOTO IUIAHMPOBAHUS CBOETO aKTyalbHOTO U
MIEPCIIEKTUBHOTO KpYra YTEHUs, B TOM 4YHCIE€ JOCYrOBOrO, IOJAIOTOBKM K TpPYAOBOH U
COLIMAJIBHOM €S TEIILHOCTH.

[Ipu m3yyeHun y4eGHBIX MPEIMETOB 00YUaIOIIMECcs YCOBEPIICHCTBYIOT MPUOOPETEHHbBIE HA
NIEPBOM YPOBHE HABBIKH PadoThl ¢ MHpopManueid 1 NonoaHAT ux. OHU CMOTYT paboTaTh C



TEKCTaMH, MPe0O0pPa30BbIBATHE U UHTEPIPETUPOBATH COACPIKAIILYIOCS B HUX MH()OPMAIUIO, B TOM
qucle:

* CUCTEMaTH3UpPOBaTh, COIMOCTABJATh, AHAJIU3UPOBATh, 000OIIATP M WHTEPIPETHPOBATH
MH(POPMAIIHIO, COEPIKALTYIOCS B TOTOBBIX MH()OPMAITMOHHBIX 00BEKTaX;

* BBIJICIIATH TJIABHYIO M M30BITOYHYIO MH(POPMAIUIO, BBIOIHSATH CMBICIIOBOEC CBEPTHIBAHUE
BBIJICJICHHBIX (DAKTOB, MBICIICH; MPEACTaBIATh MH(GOPMAIMIO B CXKATOM cloBecHO (opme (B
BUJIC TUTAHA WJIM TE3UCOB) U B HATJISIHO-CHUMBOJIMYECKOH (opme (B BUae TabmuI, rpaduuecKux
CXEM U JMarpaMm, KapT MOHATUH — KOHICNITYaJIbHBIX JHArPAMM, OTIOPHBIX KOHCIICKTOB);

* 3aIOJIHATH U JOTIOJIHATH TAOJIHIIbI, CXEMBI, AUArPaMMBbl, TEKCTHI.

B xone n3ydenus Bcex yueOHBIX IpeIMETOB 00yUarouecs NpuoOPeTyT ONbIT IPOEKTHOMH
NeATEJBHOCTH Kak o0co00d ¢opMbl ydeOHOUW paboOThl, CHOCOOCTBYIONICH BOCIHTAHUIO
CaMOCTOSITCIBHOCTH, WHHWIIMATUBHOCTH, OTBETCTBEHHOCTH, TIOBBIINICHUIO MOTHBAIIMH U
3¢ exTUBHOCTH Yy4eOHOM JEesATENHbHOCTH; B XOJI€ peaju3alld HCXOJHOTO 3aMbicia Ha
MIPaKTUYECKOM YPOBHE OBJIJICIOT YMEHUEM BBIOMpATh a/leKBATHbBIE CTOSILEN 3a/Jaye CpelCTBa,
NPUHUMATh pEIIeHHs, B TOM 4YHCIE M B CHUTyallusx HeompenenéHHocTH. OHHM moiydaT
BO3MO’KHOCTB Pa3BUTh CIIOCOOHOCTH K pa3pabOTKe HECKOJIBKHX BAPHUAHTOB PEIICHUH, K TIOUCKY
HECTaHJAPTHBIX PEIICHU, IOUCKY U OCYLIECTBICHHUIO HanboJiee MPUEMIIEMOT0 PELIeHUSI.

[lepeyeHp KITFOUEBBIX MEXIPEAMETHBIX MOHITHH ONpeAessieTcss B XOJe pa3padoTKh
OCHOBHOM 00pa30BaTEeIbHON MPOrpaMMbl OCHOBHOTO OOIIero oOpa3oBaHus 00pa3oBaTEIbHON
OpraHu3aliii B 3aBUCHUMOCTH OT MaTEpHaJbHO-TEXHHYECKOTO OCHANICHHS, KaJIpOBOTO
MOTEHIMAJIa, UCTIOIh3yEMBIX METOIOB pabOTHI M 00pa30BaTELHBIX TEXHOIOTHIA.

B cootBerctBun ®I'OC OOO BbIAENAIOTCA TpPU TPYNIBl YHUBEPCAIBHBIX Y4eOHBIX
JCWCTBYI: peryJIITHBHBIC, TI03HABATEIILHBIC, KOMMYHUKATHBHEIC.

PeryasituBubie YY /|

1. YMeHHne caMOCTOSITENIHPHO ONMPENeNsITh e 00ydeHHs], CTaBUTh U (OPMYIHPOBATH
HOBBIE 33/1a4¥ B yueOe U MM03HABATEIbHON JIEATEIbHOCTH, pa3BUBaTh MOTUBBI U MHTEPECHI CBOEH
MMO3HABATENBHOM JIeATeTbHOCTH. OOYyJarOIINIICS CMOXKET:

. AQHAJIM3UPOBATh CYIIECTBYIOIIUE W IJIAHUPOBATh Oyayiiue oOpa3oBaTeIbHBIC
pe3ynbTaThI;

. UJEHTU(DUIIMPOBATH COOCTBEHHBIE MPOOJIEMBI ¥ OTIPEICIISATH TJIABHYIO TPOOIEMY;

. BBIJIBUTaTh BEPCUU PEIICHUS MPOOIeMbl, (GOPMYITUPOBATH TUIIOTE3bI, MPEIBOCXUIIATH
KOHEUHBIN pe3y/IbTarT;

. CTaBUTH IIEJIb JIEATEILHOCTH Ha OCHOBE ONPEICICHHON MPOOJIEMBbl U CYIIECTBYIOIINX
BO3MOJKHOCTEH;

. dbopmynupoBaTh ydeOHBIE 3aJaud KaK IIard JOCTH)KCHHS TOCTaBJICHHOW IIeNn
JEATEeIIbHOCTH;

. 000CHOBBIBATh IICJICBBIC OPHUEHTUPHl M NPHOPUTETHI CChUIKAMH Ha IICHHOCTH,
yKa3bIBasi 1 000CHOBBIBAS JIOTUYECKYIO MOCIIEI0BATEIbHOCTD 1IATr0B.

2. YMeHHe caMOCTOSITENbHO IUIAHUPOBATh NYTH JOCTHXKEHHUS LENeil, B TOM 4YHUCIe

albTepHATUBHBIE, OCO3HAHHO BBIOMpaATh Hanbosee 3(pPeKTUBHBIE CIOCOOBI pelIeHNs YIeOHBIX U
MO3HABaTEeNbHBIX 3a/1a4. O0yJaronIniicss CMOXKET:

J omnpeneniaTh HEoOXOJuMble  JeicTBUEe(s) B  COOTBETCTBUM C  Yy4eOHOH W
M03HaBaTEIbHOM 3a/1aueif M COCTABIIATH aJITOPUTM UX BBITIOJHEHUS;

J 00OCHOBBIBAaTh M OCYIIECTBIIATH BBIOOP Hambosiee 3PPEKTUBHBIX CIOCOOOB pPEIICHUS
y4eOHBIX M MM03HABATEIbHbBIX 33/1ay;

J OTpeNeNATh/HaX0AUTh, B TOM YHCJIE U3 MPEUIOKEHHBIX BApUAHTOB, YCIOBHS JUIS
BBITNIOJTHEHUS YUeOHOH U MM03HaBaTeIbHOM 3a/1auu;

o BBICTpaMBaTh >KM3HEHHBIE IUIAHBI HAa KPAaTKOCpPOuHOe Oyayiuee (3asBiIATH IIEJIEBbIE

OpPUCHTHPLBI, CTABUTH aZICKBATHBIC UM 3a/la4yu U Npecajiaratb ,Z[CflCTBPI&I, YKa3bIBast U 000CHOBBIBaAsI
JIOTUYCCKYIO MMOCICAOBATCIBHOCTD HJaFOB);

L4 BLI6I/IpaTL nus3 MMPCATTOKCHHBIX BAapHUaHTOB n CaMOCTOATECIIBbHO HUCKaTb
Cpe,Z[CTBa/ PECYPChI I PCIICHUA 3a;laq14/ JOCTHIKCHUS LCIIN,

L4 COCTAaBJIATh IIJIAaH  PCHICHUA Hp06J'ICMBI (BBIHOJ'IHGHI/IH IMpOCKTa, MPOBCACHUA



HCCTIEI0BaHUs);

. OTIpENIENATh MOTCHIIMAIbHBIC 3aTPYAHEHHS IPY PEIICHUH Y4eOHOH 1 MOo3HABaTEIbHOMN
3a/1a4d U HaXOJUThb CPEACTBA IS UX YCTPAHCHUS;

. ONMCBHIBATH CBOHM OMBIT, OQOPMIISS €ro Juid Tepenadd JIpYyruM JIIOASM B BHJIE
TEXHOJIOTUH PEUICHM IIPAKTUYECKUX 3a]a4 OIIPEIEICHHOIO KIIacca;

. IUTAHUPOBaTh M KOPPEKTHPOBAaTh CBOIO HWHIMBUAYAJIBHYIO 00pa30BaTEIbHYIO
TPAcKTOPHIO.

3. YMEHHE COOTHOCUTH CBOM JICHCTBHS C  IUIAHUPYEMBIMH  pe3yJbTaTaMH,

OCYILECTBIISATH KOHTPOJIb CBOEH JESITEILHOCTHU B MPOLIECCE JOCTHXKEHUSI pe3yJIbTaTa, ONpeAesaTh
crocoObl ACUCTBUI B paMKax MPEUIOKEHHBIX YCIOBHHA M TpeOOBaHWI, KOPPEKTHPOBATH CBOM
JEHCTBUS B COOTBETCTBHH C U3MEHSIOMIECHUCS cuTyaluei. O0yJaromuiicsi CMOXKET:

J ONPEENATh COBMECTHO C IIE€AaroroM M CBEPCTHUKAMH KPUTEPUHU IJIAHUPYEMBIX
pe3yIbTaTOB U KPUTEPUU OLIEHKU CBOEH y4eOHOH eI TEITbHOCTH;

. CHUCTEeMaTU3UpOBaTh (B TOM 4YHClIe BbIOMpaTh TNPUOPUTETHBIE) KPUTEPUHU
IJIAHUPYEMBIX PE3YJIbTAaTOB U OLIEHKU CBOEH JIESTENbHOCTH;

J oTOMpaTh HWHCTPYMEHTHI JJs1 OLIEHUBAaHUS CBOEW JESITEIbHOCTH, OCYIIECTBIISThH
CaMOKOHTPOJIb CBOEH JESITETbHOCTHA B paMKaXx MPeII0KEHHBIX YCIOBUHN U TpeOOBaHUI;

. OIICHUBAaTh CBOIO JEATEIbHOCTb, AapPryMEHTUPYSd NPUYUHBI JOCTHXKEHUS WJIU
OTCYTCTBHUSI INTAHUPYEMOTO pe3yJbTaTa;

. HaXxOJUTh JOCTAaTOYHBIE CpEACTBA JJS BBINIOJIHEHUS Y4eOHBIX JeHCTBHI B
M3MEHSIIOIIeNCs CUTYalluu UW/WIK MIPU OTCYTCTBUH INITAHUPYEMOTO pe3yJbTaTa;

. paboTtas Mo CBOeMy IUIaHy, BHOCHUTb KOPPEKTHUBBI B TEKYIIYIO AESITEIbHOCTh Ha
OCHOBE aHaJIM3a W3MEHEHUU CUTyalluu JUId IOJY4YCHMs 3allJIJaHMPOBAHHBIX XapaKTCPUCTHUK
MPOAyKTa/pe3ynbTaTa;

o YCTaHABIUBAaTh CBSA3b MEXKIY IOJIYYCHHBIMU XapaKTEPUCTHKAaMH MPOIYKTa U
XapaKTEPUCTHKaMHM IIpoLecca JESATCIBHOCTH W IO 3aBEPLICHUM JEATENbHOCTH Ipeasararb
U3MECHEHHE XapaKTEPUCTUK MTPOLecca AJI MOJyYEHUS YITYYIIEHHbBIX XapaKTEPUCTUK ITPOYKTa;

o CBEpSTb CBOM JEUCTBUSA C LENbI0O U, NMPH HEOOXOJUMOCTH, HUCHPABIATH OIIMOKH
CaMOCTOSITEJIBHO.

4. YMeHue oneHuBaTh MPABUIBHOCTH BBIIIOJHEHHS] Y4eOHOW 3ajaud, COOCTBEHHbBIE
BO3MOXHOCTH ee pemieHns. O0yJdaronuics CMOXKeT:

o OTPEEINATh KPUTEPUU MPABUILHOCTU (KOPPEKTHOCTH ) BBINOIHEHUS Y4eOHOU 3a1a4u;

o aHAJIM3UPOBATh U 0OOCHOBBIBATH NMPUMEHEHUE COOTBETCTBYIOIIETO MHCTPYMEHTAPHUS
JUIS BBITIOJIHEHUS Y4eOHOM 3a1a4;

. CBOOOJHO TM0JIb30BAThCS BBIPAOOTAHHBIMU KPUTEPHUSIMH OLIEHKH M CaMOOICHKH,
UCXOS U3 LENU U UMEIOIINUXCS CPEICTB, pa3inyas pe3yabTaT U CIOCOObI ACHCTBHIA,

. OIICHUBATh MPOAYKT CBOEH JEATENbHOCTH MO 33JaHHBIM HW/UIH CaMOCTOSITENLHO
OTIpe/IeIEHHBIM KPUTEPUSIM B COOTBETCTBUU C LIEIIbIO EATEIbHOCTH;

. 000CHOBBIBATh IOCTUKUMOCTD 1I€TTH BEIOPAHHBIM CIIOCOOOM Ha OCHOBE OILIEHKU CBOUX
BHYTPEHHHUX PECYPCOB M JOCTYIHBIX BHEITHUX PECYPCOB;

o ¢ukcupoBaTh W  aHAIW3UPOBATh JUHAMHKY COOCTBEHHBIX 00pa30BaTeIbHBIX
pE3yJIBTaTOB.

5. Brnanenue ocHOBaMHM CaMOKOHTpPOJIA, CaMOOLICHKH, TIPUHATUS pEHIeHUHd U
OCYIIECTBIICHHSI OCO3HAHHOTO BbIOOpa B yueOHO 1 mo3HaBaTeIbHOW. OOyJaromuiicss CMOXKET:

o HaOmogaTh M AHAIM3HPOBATH COOCTBEHHYIO YUeOHYIO U TIO3HABATENHHYIO
JEeSITENLHOCTD U JESTENbHOCTh IPYTUX 00yYaIONINXCs B MPOLIECCE B3aUMOTIPOBEPKHU;

J COOTHOCHUTh  pe€ajbHble UM  IUIAHHUPYEeMbIE  pEe3YNbTaThl  WHIAWNBUAYAIbHON
00pa30BaTeNbHON IEATEIBHOCTH U JIENATh BHIBO/IBI,

o MPUHUMATD PElIeHHe B yIeOHOM CHTyallud U HECTH 32 HETO OTBETCTBEHHOCTH;

J CaMOCTOSITENIbHO OMNPEIENsATh MPUUMHBI CBOETO YCIEXa WM HEeycleXxa U HaXOoJuTh

CITOCOOBI BbIXOJa U3 CUTYAllUU HCYCIICXA,
L4 PETPOCIICKTUBHO ONPCACIIATh, KAKHC JeNCTBUA 110 PCHICHUIO y‘{e6HOI‘;I 3agadu HJIN



rnmapamMeTpbl d3TUX JEUCTBUH TNPUBEIM K TOJYYCHUIO HMEIOHIErocs MpoayKTa yueOHOU
NEeSITENBHOCTH;

. JEMOHCTPUPOBATh TMPUEMBI PETYISIIUHN  TICUXO0(PU3HOTOTHIECKUX/ 3MOIIMOHATBHBIX
COCTOSHUM Ui AOCTHKeHHS dPdekra  ycrmokoeHus (yCTPaHEHHUS  AMOIMOHAIBHOM
HaAIpPSLDKEHHOCTH), A(PQeKTa BOCCTAHOBJICHUS (OC/Ia0JieHUsl MPOSIBICHUN yTOMIIEHHUA), dPdeKTa
aKTUBH3AIMH (TTOBBIIICHHS IICUX0()HU3UOIOTHICCKON PEAKTHBHOCTH).

ITo3naBaTeabnblie YY /1

6. YMeHue ompenensTh MOHATHA, CO37aBaTh OO0OOIIEHUs, yCTaHABJIMBATh AHAJIOTHUH,
KJIACCHU(HUITUPOBATh, CAMOCTOSTEIHHO BBIOMPATh OCHOBAHUS M KPUTCPUHU JUIS KIIACCU(DUKALINU,
YCTaHABIWBATh MPUYUHHO-CIICJICTBEHHBIC CBSI3U, CTPOUTH JIOTHYECKOE  PaCCYKICHHUE,
YMO3AKJIIOYeHUE (MHIYKTUBHOE, NEAYKTUBHOE, [0 aHAJIOTHUHU) U JIeJaTh BBIBOABL. OOydaromuiics
CMOJXKET:

J moAOupaTh CI0BA, COMOAYNHEHHbIE KIIIOUYEBOMY CJIOBY, ONPEIEISAIONINE €ro MPU3HAKU
¥ CBOMCTBA;

J BBICTPAaWBaTh JIOTMYECKYIO LEMOYKY, COCTOSIIY0 U3 KIIOUEBOIO CJIOBa U
COTOUYNHEHHBIX EMY CJIOB;

J BBIJCNATh OOIIMHA NpHU3HAK JIBYX MM HECKOJbKHMX IPEJAMETOB WM SBICHUH H
OOBACHATH UX CXOACTBO;

. Oo0BEAMHATh TpPEeIMEeThl M SIBIEHUS B TPYNNbl IO ONpEeAeNeHHbIM IpHU3HaKaM,
CpaBHMBATb, KJIACCU(PUIIUPOBATH U 0000111aTh (HAKThI U SBICHUS;

. BBIJICIISATH SIBJICHHE U3 OOILEro psijia APYrux sSBJICHUN;

. OTIPEeNIATh O0OCTOSATENbCTBA, KOTOPbIE MPEAIIECTBOBAIM BO3HUKHOBEHHUIO CBSI3U

MCXKIAY SABJICHUAMH, H3 IOTUX 00CTOATEILCTB BBIJACIIATE OIPECACIIAIONINC, CIIOCOOHBIC OBITH
HpI/I‘IHHOfI JaHHOT'O ABJICHUSA, BBISABJIATE IIPUYWHBI U CIICACTBUSA HBJ'ICHI/If/'I;

o CTPOHTH PACCY)KICHHE OT OONIMX 3aKOHOMEPHOCTEW K YACTHBIM SIBICHUSM U OT
YaCTHBIX SBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM;

o CTPOHThH PACCYKJICHHEC HAa OCHOBE CpPaBHECHHUsS NPEJAMETOB W SIBJICHUM, BBIIACISAS TPHU
ATOM OOIIHE TPU3HAKH,

o U3JaraTh MOJYYEHHYIO WHQPOpPMAIMIO, WHTEPIPETHPYS €€ B KOHTEKCTE pelacMoin
3aJauu;

o CaMOCTOSITEJIBHO ~ YKa3blBaTh Ha WHPOPMALMIO, HYKIAIOIIYIOCS B IPOBEPKE,
IpeJyIarath U MPUMEHSTH CIIOCO0 MPOBEPKH JIOCTOBEPHOCTH WH(POPMAIINH;

o BepOaIM30BaTh SMOIMOHATIFHOE BIICUATIICHHE, OKa3aHHOE HA HETO UCTOYHUKOM;

o OOBSICHATH SIBJICHUS, TIPOIECCHI, CBS3M M OTHOIICHUS, BBISBISIEMBIE B XOJE

MO03HABATEIBHON M HMCCIIEOBATEIBCKOM JCATEIILHOCTH (TIPUBOIUTH OOBSICHEHUE C M3MEHECHUEM
(bopMBI TIpeICTaBICHUS; OOBSICHATh, NETATH3UPYs WA 000011ast; OOBICHATH C 33JaHHOW TOYKU
3peHHS);

o BBISBJIAITh W HAa3bIBaTh INPHYUHBI COOBITHS, SIBJICHUS, B TOM YHUCIIC BO3MOJKHbBIC
/Hamboyiee  BEPOSITHbIC  MPHYUHBL, BO3MOXKHBIC  IOCICICTBUS  3aJIaHHOW  TPUYHHBI,
CaMOCTOSITEIILHO OCYIIECTBIISSI IPUYMHHO-CIIC/ICTBCHHBIN aHAIIN3;

o JenaTh BBIBOJ HAa OCHOBE KPHUTHYECKOTO aHajiW3a pa3HbIX TOYEK 3peHus,
MOATBEPKIAaTh BBIBOJ COOCTBEHHOW apryMeHTaIlMedl WM CaMOCTOSITENbHO TMOTYYeHHBIMU
JTAHHBIMH.

7. YMeHue co3faBarh, MIPUMEHATh U NMPEOOPa30BbIBATh 3HAKU U CUMBOJIBI, MOAETH U
CXEMBI JJIS pelIeHusl yueOHbIX U IO3HABATENbHBIX 3a/1a4. OOyUarouiics CMOXKET:

J 0003HauaTh CUMBOJIOM U 3HAKOM MpPEAMET W/ UIH SBJICHUE;

J OTIpeNIeNATh JIOTMYECKHE CBS3M MEXJIy NMpeaMeTaMu W/WIN SBJICHUSMH, 0003HAYaTh
JTAaHHBIE JIOTUYECKUE CBSA3H C IOMOIIBIO 3HAKOB B CXEME;

J c03/1aBaTh aOCTPAKTHBIN MM peasibHbIN 00pa3 npeaMeTa 1/1iu sIBICHUS;

J CTPOMTH MOJIENI/CXEMY Ha OCHOBE YCIIOBUH 3a/1auu U/WIIK CIIOCO0a ee pelieHs;

J co3/1aBaTh BepOalibHbIE, BEIIECTBEHHbIE U MH(POPMALIMOHHbIE MOJEIH C BBIIEICHUEM

CYIICCTBCHHBIX XapaKTCPUCTUK 00BeKTa A1 OIPCACIICHUA crocoba peuieHud 3aJa4u B



COOTBETCTBUHU C CUTYallUEH;

o Hp606pa3OBBIBaTb MOACIN C LCJIBIO BbIABICHHUA O6H_[I/IX 3daKOHOB, OIPCACIAOIINX
JAHHYIO TIPEIMETHYIO 00J1acTh;
. NEPEeBOAUTh  CIOXKHYIO IO COCTaBy (MHOTOACIEKTHYI0) HWHPOpPMALHUIO U3

rpadpuyeckoro WM (GOpPMAIM30BAHHOTO (CHMBOJILHOTO) TMIPEJACTABICHUS B TEKCTOBOC, W
Ha000pOT;

o CTPOHTH CXEMY, AITOPUTM JCHCTBUS, UCTIPABIISATH UM BOCCTAHABIMBATH HEU3BECTHBIN
paHee anropuTM Ha OCHOBE MMEIOUIErocs 3HaHUsA 00 OOBEKTEe, K KOTOPOMY HpUMEHSETCS
AIITOPHUTM;

o CTPOMTH J0KA3aTEeILCTBO: MPSIMOE, KOCBEHHOE, OT IPOTHBHOTO;

. aHAIM3UPOBATH/pedIEKCUPOBATH OMBIT Pa3pabOTKH U peau3alii yueOHOTO MPOEKTa,
UCCIIEIOBAaHUS (TEOPETUUECKOT0, AMIIMPUUYECKOr0) Ha OCHOBE MPEIOKEHHONW MpoOIeMHON
CHUTYalllH, TIOCTABJICHHON LIEJIM W/WIIN 33IaHHBIX KPUTEPUEB OLIEHKH MPOIYKTa/pe3yibTara.

8. CwmpicnoBoe urenne. OOyJaromuicst CMOXKET:

. HaxXoJUTh B TEKCTe TpeOyemyro HHPOpManuio (B COOTBETCTBHM C LEISIMHU CBOEH
JESITETHHOCTH);

. OpUEHTHPOBAThCA B COACPKAHUM TEKCTa, MOHMMATh LEIOCTHBI CMBICH TEKCTa,
CTPYKTYpUPOBATh TEKCT;

J YCTaHaBIIMBATh B3aUMOCBSI3b OMHUCAHHBIX B TEKCTE COOBITUM, SIBJICHUM, TIPOIECCOB;

. PE3IOMHUPOBATh IJIaBHYIO UJCI0 TEKCTA;

. peoOpa3oBbIBATH TEKCT, «IIEPEBOJI» €0 B APYI'yIO0 MOJIAIbHOCTh, HHTEPIPETUPOBATH
TEKCT (XYIOKECTBEHHBI M  HEXYJI0’KECTBEHHBI — y4eOHbI, Hay4YHO-TOMYJISPHBIMH,
nHbOpMaIMOHHBIH, TeKCT non-fiction);

o KPUTHUYECKH OLIEHUBATh COAEPKaHUE U (OpPMY TEKCTA.

9. @opMUpPOBaHUE U PA3BUTUE 3KOJOTMYECKOTO MBIIICHHS, YMEHUE IIPUMEHATH €ro B

MO3HABATEIPHOW, KOMMYHUKATHBHOHW, COIMAIBLHOM MpakTHKe W  NpodecCHOHAIBHON
opueHTanK. OOyJaIOMIHUIAC CMOXKET:

o OTIPEJIeNIATh CBOE OTHOUIEHHE K MPUPOIHON Cpee;

o aQHAJIM3UPOBATh BIIMSHUE SKOJOTMYECKHX (PAKTOPOB Ha cpely OOUTaHHS KHUBBIX
OpraHU3MOB;

o MIPOBOJUTH MPUYUHHBIN U BEPOSATHOCTHBIN aHAIIN3 HKOJIOIMUECKUX CUTYAIIHIA;

o MIPOTHO3UPOBATh U3MEHEHUSl CUTYyallud MpH CMEHEe JeHCTBUS oaHOro ¢akropa Ha
neictBue Ipyroro (akropa;

o pachpoCTpaHATh SKOJIOTMYECKHE 3HAHHUS U y4acTBOBATh B IMPAKTHYECKHUX Jejiax IO
3aIUTE OKPYXKAIOIEH CpeIbl;

. BBIpa)KaTh CBOE OTHOIICHHE K MPHUPOAE Yepe3 PHUCYHKU, COYMHEHHUS, MOJEIH,

MIPOEKTHBIE PAOOTHI.

10. Pa3BuTHE MOTHBAIIMH K OBJIAJICHUIO KYJIbTYpO aKTUBHOTO MCIOJIb30BAaHUS CIOBapei u
JOPYTUX MOUCKOBBIX cucTeM. OOyJaromIHiicss CMOXKET:

® OmpeaensaTh HE0OXOAUMBbIE KITIOUEBbIE TIOMCKOBBIE CI0BA U 3aMIPOCHI;

® OCYHIECTBJIATh B3aUMOJCICTBUE C IIEKTPOHHBIMU MIOUCKOBBIMHU CUCTEMaMHU, CIIOBAPSIMU;

e (QopMupOBaTH MHOXECTBEHHYIO  BBIOOPKY M3  TIOMCKOBBIX  HCTOYHHKOB  JIJISI
00BEKTUBH3AIINH PE3YIBTATOB MOUCKA;

J COOTHOCHTB IOJIy4YEHHBIE PE3YIBTATHI IOMCKA CO CBOEH JEATENBHOCTBIO.
Kommynukarusubie YY |
11. YMeHue opraHu30BbIBaTh YU€OHOE COTPYJTHHUUYECTBO U COBMECTHYIO J€ATEIbHOCTD

C YUUTCJICM U CBECPCTHUKAMU; pa6OTaTB WHAUBUAYAJIBHO U B I'PYIIIIC: HAXOAUTDH 06IJ_ICC peaieHuc
U pa3pcuiaTtb KOH(I)JII/II(TBI Ha OCHOBE COIJIaCOBAaHWUSA MO3ULMH U yu€Ta HHTCPCCOB;
q)OpMyJ]I/IpOBaTB, APTYMCHTHPOBATL U OTCTaNBAaTh CBOC MHCHHC. 06yqa101111/1171051 CMOXCT:

- ONpCACIISITL BO3BMOXKHBIC POJIU B COBMECTHOM ACATCIIBHOCTH,

- HUrpartb OpeACICHHYIO POJIb B COBMECTHOH ACATCIIBHOCTHU,

- NpHUHUMATL TMO3UIUTO CO6CCCI[HI/IK8., noHuMad MO3ULUI0 APYroro, pasjindyarb B €ro



peun: MHeHHE (TOUKY 3pEHHs), JOKa3aTelabCTBO (APryMEHTHI), (PaKThl, THIOTE3bI, AKCHOMBI,
TEOpUU;

- OTIpEeNeNATh CBOM JCHCTBUS M JEHCTBHS HapTHeEpa, KOTOpble CHOCOOCTBOBAIM HIIU
IIPEMSTCTBOBAIYN MPOJAYKTUBHON KOMMYHHKAIIUH;

- CTPOWTH TO3WUTHBHBIE OTHOLICHWS B TIpolecce Y4eOHOH W TO3HABATEIHHOMN
JeSITENIbHOCTH;

- KOPPEKTHO U apryMEHTHPOBAHHO OTCTaUBaTh CBOIO TOUKY 3PEHMSI, B IUCKYCCUHU YMETh
BBIIBUTaTh KOHTPAPTyMEHTHI, MepedpasupoBaTb CBOIO MBICIb (BIaJEHHE MEXaHU3MOM
SKBUBAJICHTHBIX 3aMEH);

- KPUTHUYECKH OTHOCUTHCSI K COOCTBEHHOMY MHEHMIO, C JOCTOMHCTBOM IIPU3HABaTh
OmM1OOYHOCTh CBOETO MHEHHS (€CIIM OHO TaKOBO) M KOPPEKTUPOBATH €T0;

- npeaiaraTe albTepHATUBHOE PEllIeHNE B KOH(PIUKTHON CUTYyallnu;

- BBIIEIATH OOIIYIO TOUKY 3pEHMSI B IUCKYCCHUHU;

- JOTOBapyBaThCcid O IMpaBWJIaX M BOIpocax A OOCYXKIEHHMS B COOTBETCTBUM C
ITIOCTaBJIEHHOM Mepe] TPYyNIoN 3a1a4ei;

- OpraHM30BBIBATH y4EOHOE B3aMMOJCICTBHE B Ipynne (ONpenessaTh oOuiue Ienu,
pacnpeensiTh poju, T0roBapuBaThCs APYT € APYroM U T. [1.);

—  yCTpaHfTh B paMKax Juajora pas3pblBbl B KOMMYHUKALUH, OOYCIOBJIEHHBIE
HEMOHMMAaHUEM/HETIPUSATHEM CO CTOPOHBI coOeceHUKa 3amadd, (OPMBI WM COAEpKaHUS
Janora.

12. YMeHue 0co3HaHHO MCIOJIb30BaTh PEUEBBIE CPEJICTBA B COOTBETCTBHUH C 3aJauei
KOMMYHHMKAIMH JUIsl BBIPAKEHUS CBOMX YYBCTB, MBICJIEH U MOTPEOHOCTEN ISl IUIIaHUPOBAHUS U
pEryJIsSIliu CBOEU ACATEIbHOCTH; BIIAJICHHE YCTHOW M MHCBMEHHOW PEYb0, MOHOJOTHYECKOM
KOHTEKCTHOM peubto. OOyUJaromuiicsi CMOXKET:

o OTIpEeNeNATh 3aJady KOMMYHUKAallMd ¥ B COOTBETCTBHHM C HEH OTOMpaTh peYeBEHIC
Cpe/CTBa;

o OTOMpAaTh W HMCIIOJIL30BaTh PEUEBBIC CPEJICTBA B MPOIIECCE KOMMYHHUKAIMH C IPYTUMHU
JOJIbMH (JTMAJIOT B TIape, B MAJIOW TPYMIE U T. 11.);

o MPEJCTaBIATh B YCTHOM WMIIM NMUCHBMEHHOW (popMe pa3BepHYTHIN IUIaH COOCTBEHHOM
NS TEIbHOCTH;

o coONMOaTh HOPMBI TYOJIMYHOW pPEYH, PErJIaMEHT B MOHOJOI€ W JUCKYCCHH B
COOTBETCTBUU C KOMMYHHKATUBHO 3a/1auei;

o BBICKa3bIBaTh U 00OOCHOBBIBATh MHEHHE (CY)KIICHHE) U 3allpalliBaTh MHEHHUE MapTHEPa
B paMKax JTHaJiora;

o MPUHUMATh PEIICHHE B XOJIC JIUAJIOTa U COTIIACOBBIBATh €0 C COOCCETHUKOM;

o CO3/1aBaTh  IMHCHMEHHBIC  «KIMITUPOBAHHBIC» M  OPUTHHAIBHBIE TEKCTHI  C
UCIIOJIb30BAaHUEM HEOOXOAUMBIX PEUYEBBIX CPE/ICTB;

o UCIIOJIb30BaTh BepOaIbHBIE CPEICTBA (CPEACTBA JIOTUYECKOM CBS3M) JUIS BBIICICHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILICHHSI,

o UCIONb30BaTh  HEBEpOaJbHBIC  CPEICTBA  WJIM  HArJSIHBIE  MaTepHallbl,
MOATOTOBJICHHBIE/OTOOPAHHBIE TIOJT PYKOBOJCTBOM YUUTES;

o JeNaTh OIEHOYHBIM BBIBOJ O JOCTHKEHHH IIeTM KOMMYHHKAIIMM HEMOCPEJACTBEHHO

MOCJIe 3aBEePIICHNUS KOMMYHUKATUBHOTO KOHTaKTa M 00OCHOBBIBATH €TO.
13. ®dopmupoBaHWe ¥ pa3BUTHE KOMIETEHTHOCTH B OOJAcTH  HCIOJIH30BAHH
nH(OPMAIMOHHO-KOMMYHUKAIIMOHHBIX TexHosoTui (aanee — UKT). OOGyyaromuiicss cMOXeT:

L4 eJICHAIIPABJICHHO HUCKaTb u HCIIOJIB30BaTh I/IH(I)OpMaL[I/IOHHLIC PECYpPCHI,
HCO6XO,Z[I/IMBIC AJI1 pCHICHU A y‘-IC6HBIX " NPAKTHYCCKHUX 3a/ia4 ¢ TOMOMIBIO CPCACTB I/IKT,
L4 BLI6I/IpaTB, CTpOUTH U HCIIOJIB30BATL AJICKBATHYIO I/IH(I)OpMaLII/IOHHyIO MOJCIIb IJIsA

nepeaayn CBOUX MBEICTIEH CpeACTBaMHU €CTCCTBCHHLBIX U (I)OpMaHBHBIX SA3BIKOB B COOTBCTCTBHH C
YCJIOBUSAMH KOMMYHUKAIIUH,

L4 BBIICIIATD I/IH(I)OpMaI_II/IOHHHﬁ ACIICKT 3aaa4u, ONCPUPOBATH NAHHBIMHU, HCIIOJIb30BAThH
MOJCJIb PCIICHUS 3a/1a4YH;



o WCI0JIb30BaTh KOMIBIOTEPHBIE TEXHOJOTUU (BKIIOYas BHIOOp aJCKBAaTHBIX 3ajaue
WHCTPYMEHTAIBLHBIX  MPOTPAMMHO-ANMapaTHBIX CPEACTB W CEPBUCOB) ISl PEIICHUS
MH(OOPMALIMOHHBIX ¥ KOMMYHUKAIIMOHHBIX YYe€OHBIX 3a/Jad, B TOM 4YHUCJIC: BBIYUCIICHUE,
HaNMCcaHue MUCEM, COUMHEHUH, TOKIIAI0B, pedepaToB, CO3JaHUE IPE3CHTAIMN U JIp.;

o HCI0JIb30BaTh HH(OPMAIIUIO C Y4ETOM STUYECKHX U TIPABOBBIX HOPM;

o co3gaBaTh WH(OPMAIMOHHBIE PECYPCHl PAa3HOTO THIIA W JUIS PA3HBIX ayJUTOPHH,
cobronathk HHOOPMAIMOHHYIO TUTHEHY U MTpaBUIa HH()OPMAIIMOHHON O€301TaCHOCTH.

HpeIlMeTHble pe3yJabTaThbl
BLIHyCKHI/IK HAY4YMTCH B 5-6 kaaccax (Il.]'lﬂ HCIO0JIb30BAHUS B NMOBCEIHEBHOM KM3HU U
o0ecneyeHHus BO3MOKHOCTH YCIIEeuIHoro npoaoJ/IKEHUust 06p830BaHI/Iﬂ Ha 0a30BOM ypOBHe)

. OnepupoBaTh Ha 0a30BOM YPOBHE MOHSTHUSMU: MHOXKECTBO, JJIEMEHT MHOXKECTBA,
MOJIMHOKECTBO, MIPUHAJIC)KHOCTH;

. 3a/1aBaTh MHOXKECTBA TIEPEUUCIICHUEM UX DJIEMEHTOB;

° HaxOJIUTh MepeceyeHne, o0beJMHEHNE, TIOIMHOKECTBO B TIPOCTEUIITNX CUTYAITUSX.

B noBceaHeBHOI KU3HU U TP U3YyYEHUU JAPYTUX NPeIMETOB:

. pacro3HaBaTh JIOTUYECKH HEKOPPEKTHBIC BHICKA3bIBAHUS.

Yucaa

° OmnepupoBath Ha 0a30BOM YpOBHE MOHATHSMHU: HATYpPaJIbHOE YHCIIO, IIE€JI0€ YHUCIIO,
0OBIKHOBEHHAS APOOb, NeCATUYHAS IPOOb, CMEIIAaHHOE YHCII0, PAIMOHAIIBHOE YUCIIO;

. HCIIOJIb30BATh CBOMCTBA YHCEI M IIpaBUia JEHCTBUI C PALMOHAIIBHBIMU YHUCIIAMU MPH
BBIITOJTHEHUY BBIYHCIICHUI;

° HCMOJIb30BATh MPU3HAKU IEIUMOCTH Ha 2, 5, 3, 9, 10 npu BHINOJIHEHUU BBIYUCICHUN 1
PELICHUHU HECTIOKHBIX 3a/1a4;

. BBIMNOJIHATH OKPYTJICHUE PAIIMOHATBHBIX YHCENI B COOTBETCTBUU C TPaBUJIAMU;

. CpPaBHMBATH PAIIMOHAIBHBIE YHCIIA.

B noBce HeBHOM KU3HU U NIPU U3yYEeHUH APYTrUX MPeAMETOB:

. OLICHUBATh PE3YJIbTATHI BHIYUCICHUHN IIPU PEIICHUU MTPAKTUYECKHUX 3a/1a4;

° BBITNOJIHATH CPABHEHUE YHCEIT B PEATIbHBIX CUTYaIUAX;

° COCTaBJISITh YMCJIOBbIC BBIPAKEHUS MPHU PELICHHM MPAKTUYECKUX 3a/Jad M 3a7ad U3

JOPYTrUx y4eOHBIX IPEIMETOB.
CraTncTUKa U TeOpHsi BEPOATHOCTEN

° [IpencraBnsaTe qaHHBIC B BUJE TaOIHI, AHArpamMM,

° YuTaTh HH(POPMAITUIO, IPEACTABICHHYIO B BU/IE TaOIUIIbI, AHArPAMMBI.

TexcToBBIC 3a729UH

° Pemate Hecno)XHBIC CHOKETHBIE 3aa4yd pPa3HBIX THUIIOB Ha BCe apU(METUUYECKUE
JIeHCTBUS,

° CTPOUTH MOJEJb YCIOBHS 33aJaud (B BUIEC TaOJMIIBI, CXEMbI, PHCYHKA), B KOTOpPOI
JTaHbl 3HAYEHUS ABYX U3 TPEX B3aUMOCBI3aHHBIX BEJIMYUH, C IIEJIbIO IOMCKA PEILICHUS 3a/1a4H;

° OCYILIECTBIISITh CIIOCOO IMOWCKA PEIICHUs 3a/1a4d, B KOTOPOM PACCYKJICHHE CTPOUTCS
OT yCIOBUS K TPeOOBAHHIO WU OT TPEOOBAHMUS K YCIOBHUIO;

° COCTaBJIATH ILJIaH PELICHUS 3a1a4U;

° BBLJIEIIATH JTAlbl PELICHUS 3a/1a4H;

° MHTEPIPETUPOBATH BBIUUCIUTEIIBHBIE PE3YJIBTATHI B 3a1a4€, UCCIEI0BATH MIOJIYYEHHOE
pELIeHKE 3a/1a4u;

° 3HATh Pa3IMYue CKOPOCTel 0OBbEKTa B CTOSIUEH BOJE, MPOTUB TEUYCHHUS U MO TEUCHHUIO
peKu;

° pelarh 3a/1a4yv Ha HAXO0XKJAEHHUE YaCTH YHCJIa U YMCTIA 10 €ro YacTH;

° peliaTh 3a/1a4y pa3HbIX TUNIOB (Ha pa0boOTy, Ha MOKYIIKH, HA JBUKEHHE), CBI3bIBAIOIINX
TPHU BEJIMYMHBIL, BBIICIATH 3TH BEJIUYMHBI U OTHOLLICHUS MEXKIY HUMU;

° HAaXOJUTh MPOLEHT OT YUCJIA, YHCIO IO MPOLEHTY OT HEro, HaXOJIUTh MPOLIEHTHOE

OTHOIICHHUEC JBYX YHUCCII, HAXOJUTH MPOLCHTHOC CHHIXCHUC WX MNPOLUCHTHOC IOBBLINICHUC



BCIINYUHBI,

L4 peuraTth HECJIOKHBIC JIOTUYCCKUC 3a/la4Y MECTOJAOM paCCY)ICI[eHHﬁ.
B HOBCC}IHCBHOﬁ JKU3HU U IIPA UBYYECHHUU IPYIUX NIPEIAMETOB:
L4 BbBIIBUI'aTb T'HIIOTE3bI O BO3MOJXHBIX MPCACIIbHBIX 3HAUCHUAX HMCKOMBIX BCJIIMYUH B

3ajaue (AenaTh NPUKUJIKY)

Harasianasi reomerpust

I'eomeTpuyeckne Gpurypsl

° OmnepupoBaTh Ha 6a30BOM ypOBHE HNOHATHAMH: (GUTYpa,TOUYKA, OTPE3OK, IpsAMasi, JIyd,
JIOMaHas, yroj, MHOIOyroJIbHUK, TPEYrOJIbHUK U YETBIPEXYIOJIbHUK, IIPAMOYTOJIBHUK U KBaApar,
OKPY)KHOCTb M KpyI, NpAMOYTOJbHBIM mHapasuienenunen, Kyo, map. M3o0paxarh nzydaemsble
(Gurypsl OT pykd U ¢ TIOMOIIbIO JINHEHKU U [IUPKYIISL.

B noBceqHeBHO KM3HU M TPU U3YYEHHH IPYTUX NMPeIMETOB:

. pelaTh NpakTU4YeCKHe 3a/1a4k ¢ IPUMEHEHUEM MTPOCTEHIINX CBOWCTB (PUTYD.

HN3mepeHus ¥ BbIYHMCICHUSA

. BBIIIOJIHATh M3MEPEHUE [UIMH, pPACCTOSHMM, BEIMYMH YIJIOB, C IIOMOUIBIO
WHCTPYMEHTOB JUUI U3MEPEHUM JIJIUH U YIJIOB;

. BBIYMCIIATH TUIOMAAN MPSIMOYTOJIbHUKOB.

B noBceaHEeBHOM KU3HM U NIPU M3YyYEHHUH JAPYTUX NIPeAMETOB:

. BBIUMCIIATh PACCTOSIHUA HAa MECTHOCTH B CTAHJAPTHBIX CHUTYalUAX, IUIOLIAAH
MPSIMOYTOJIbHUKOB;

. BBITIOJIHATh MPOCTEHUIINE MOCTPOCHUS U U3MEPEHHs Ha MECTHOCTH, HEOOXOAMMbIE B

peanbHOM KU3HH.
HcTopust MaTeMaTUKH

L OIMMCbIBATh OTACJIBHBIC BBIAAIOIIHUECSA PE3YIBTAThI, IOJYUYCHHBIC B XOA€ Pa3BUTHA
MaTEMaTUKH KaK HAYKH,
L 3HATb NPUMEPBI MAaTEMATHICCKHUX OTKpBITI/Iﬁ " UX aBTOPOB, B CBA3U C OTECUYSCTBEHHOM

Y BCEMHUPHOW UCTOPHUEH.

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYUTHCS B 5-6 Kiaccax (1151 odecnevyeHus
BO3MOSKHOCTH YCIIEHIHOTO MPO0JIZKeHUs1 00pa3oBaHusi HA 0230BOM M YIJ1yOJIEHHOM
YPOBHSIX)

DJIeMeHThI TEOPHUH MHOKECTB M MATEeMATH4Y€eCKOM JIOTUKH

° Onepuposamov NOHAMUAMU: MHONCECMBO, XAPAKMEPUCIMUKU MHONICECMEBA, D]IeMEHM
MHOJICeCmea,  nycmoe,  KOHeUHOe U  OeCKOHeYHoe  MHONCEeCMB0,  NOOMHOICECHEBO,
NPUHAONEHCHOCTD,

° onpedensimb  NPUHAONIEHCHOCMb — DJIEMEHMA  MHOJCecCmsy,  00beOuHeHUur U
nepeceyeHur0 MHONCeCms, 3d0d8amb MHONCECMBO C NOMOWDLIO NEPEeyUCTeHUs IeMeHMO8,
ClI0BECH020 ONUCAHUA.

B noBcegHeBHOI KU3HM U NPH U3YyYEHUH APYTUX NMPeIMETOB:

° PACNO3HABAMb JIOCUYECKU HEKOPPEKMHbLE 8blCKA3bIBAHUSL,

L] C’I’I’lpOMWIb uenovyku yM03aicm0quuﬁ HA OCHOBE UCNOJIb30BAHUA npa@qu JIOCUKU.
Yucna
L4 Onepupoearnb NOHAMUAMU. Hamypaﬂbnoe YUCJ10, MHO2Ccecmeo Hamypaﬂbelx qucei,

yenoe 4ucio, MHOJMCECMB0 Yeavlx ducel, 00bIKHOBeHHAsE OpoOb, decamuinas Opodb, cCMEeUaHHoe
YUCNO,  PAYUOHAILHOE  YUCLO, MHONCECMBO  PAYUOHANbHBIX — HUCET,  2eOMempUYecKas
uUHmMepnpemayusi HAamypaibHulX, YevlX, PAYUOHATbHBIX,

o HOHUMAM®b U 0OBACHAMb CMBLCT NOZUYUOHHOU 3ANUCU HAMYPATLHO20 YUCAA,

o 8bINOIHAMY GbIYUCICHUS, 8 MOM YUCTe C UCNONb30BAHUEM NPUEMOE DAYUOHATbHBIX
gbluUCIeHUll, 000CHOBbIBAMb ANCOPUMMbL LINOJIHEHUS OCUCMBULL

. ucnonv3oeams npusHaku oeaumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmor u

npouU36edeHUst Yucesl npu 8bINOJHEHUU GbIYUCTCHUN U PeUeHUU 3a0a, 0O0CHOBbI8AMb NPUSHAKU
oenumocmu;
. BbINOIHAMb OKPY2AEHUE PAYUOHANLHBIX YUCET C 3A0AHHOU MOYHOCMbIO,



J VROPAOOUUBAMb YUCIA, 3ANUCAHHbIE 8 8UOE 0DOLIKHOBEHHBIX U 0eCAMUYHBIX Opobell;

. naxooums HOJ u HOK uucen u ucnonv3osams ux npu peueHuu 3a0d;.

J onepuposamv NoHAmMuUeM MoOyIb YUCIA, 2eOMEeMPUYECKAsi UHMEPRPemayus Mooy
yucaa.

B noBceqHeBHOI KU3HM U MPH U3YyYEHUH IPYTUX MPEIMETOB:

. NpUMeHAMb NPABULA NPUOTUNCEHHBIX BbIYUCTCHUL NpU peueHUuUu NpaKmuyeckux
3a0ay U peweruly 3a0ay opyaux y4eOHvlx npeomMemos;

. BbINOIHAMY CPAGHEHUE Pe3YIbIMAMO8 GbIYUCIEHUN NPpU peuleHuy NpaKmuyecKux
3a0ay, 6 Mom yucie NPUOIUNHCEHHBIX BbIYUCTEHULL,

J COCMAsBIAMb YUCTIO8blE BLIPANCEHUS U OYEHUBAMb UX 3HAYEHUs Npu peuleHuu

NPAKMU4ecKux 3a0ad u 3a0ay u3z opyeux yueOHvlxX npeomemos.

YpaBHeHUsI 1 HEPABEHCTBA

J Onepuposams NOHAMUAMU. PABEHCMEO, YUCIO080€ PABEHCMEB0, YPABHEHUe, KOPEHb
VpasHeHUs, peuieHue YypagHeHus, YUC080€ HePABeHCMB0.

CTaTucTHKA ¥ TEOPHUsI BEPOATHOCTEI

o Onepuposams nowamusmu: cmonduamvle U Kpyeosvle Ouazpammsl, madauysl
OaHHbBIX, CpedHee apugmemuiecKoe,

. uzeneKamo, UHGoOpMayuro, NPeoCmasieHHyo 6 madauyax, Ha OUazpammax;

o cocmasisims madauysl, CMpoUms OUASPAMMbL HA OCHOBE OAHHbIX.

B noBceaHeBHOI KM3HHM ¥ MPH U3YyYEHUH APYTUX MPEIMETOB:

o u3z81eKamo, UHMEPNPemupo8ams u npeoopazoevieanms ungopmayuro,

npeocmasieHHy0 8 maoIuyax u Ha OUASPAMMAx, OMPAXCArOUWYI0 CBOUCMBA U XAPAKMePUCTUKU
PeanbHbIX NPOYECco8 U sA61eHUIL.
TekcToBBIC 3a1a4H

o Pewamv npocmuvle u cnodcmvie 3a0auu  pa3HLIX MUNOS, 4 MAKI’Ce 3aA0ayu
NOBbIUEHHOU MPYOHOCMIUL,

o UCNONL308aMb PA3Hble KPAMKUE 3aNUCU KAK MOOEIU MEKCMO8 CLONCHBIX 3a0ay Oisl
NOCMpOeHUsl NOUCKOBOLL CXeMbl U peuleHUs 3a0ay,

. 3HAMb U NPUMeHAmb 00a cnocoba noucka peutenus 3aoay (om mpebO8aHUs K
VCI08UIO U OM YCILOBUSL K MPeDOo8aAHUI0),

o MOOenUpoB8ams PAcCylcOeHUs npu NOUCKe PeulenUst 3a0ay ¢ NOMOubI0 2pagh-cxemol,

. 8b10€/IAMb IMANbL PEULEeHUsL 3A0aUlU U COOEPACAHUE KAHNCO020 dSMand;

o UHMEPNPEMUPOBAMb  BLIYUCIUMENbHbIE pe3yIbmamyvl 8 3adauye, UCCLed08ams
NOIYYEeHHOE peuleHue 3a0adu;

o AHATUUPOBAMb  BCEBO3MOJICHBIE — CUMYAYUU — B3AUMHO2O  PACHOJLONCEHUS.  O8YX

00bEeKMOo8 U UBMEHEeHUe UX XAPAKMEPUCIIUK NPU COBMECHHOM OBUNCEHUU (CKOPOCMb, 8peMsl,
paccmosiHue) npu peulenuu 3a0ay Ha O8udiceHue 08yX 00beKmo8 KAk 6 OOHOM, MaK U 8
NPOMUBONOLONCHBIX HANPABTICHUSX,

. UCCe0068amb 8CE803MONCHbIE CUMYAYUU NPU PeUeHuU 3a0ay Ha 08UdICEHUe No pexe,
paccmampueams pasHvle CUCEeMbl OMCYEMa,

. pewams paznooopasHvle 3a0aiu «Ha Yacmuy,

. pewams U 000CHO8bI6AMb CB0€ peuleHue 3a0ai (8blOenimb MamemMamuieckyo

OCHOBY) HA HAXOJHCOCHUE YACMU YUCAA U YUCTA NO €20 YACMU HA OCHOBE KOHKPEMHO20 CMbLCIA
opoou;

. 0CO3HABAMb U 0OBACHAMb UOCHMUYHOCTb 3A0aY PA3HBIX MUNO0B, CEA3bIEAIOWUX MPU
geuyUnbl (Ha pabomy, HA NOKYNKU, HA OBUMICEHUE), GblOeNsiMb MU BEIUYUHbL U OMHOULEHUS
MedHcOy HUMU, NPUMEHAMb UX NPU peuleHul 3a0ay, KOHCMPYUposams coOCMEEeHHble 3a0ayl
VKA3AHHBIX MUNOS.

B noBceaHeBHOI KU3HM U MPH U3YyYEHUH APYTUX MPeIMETOB:

° 8bl0eNsiMmb NpU peuleHuu 3a0ad Xapakmepucmuku paccmampusaemol 8 3adaue
cumyayuu, oOmiuyHvle OMm PeailbHblX (me, 0m KOMopvlx aOCMpazuposaiucs), KOHCmMpyupo8ams
HO8ble cumyayuy ¢ y4émom >3mux Xapakmepucmuk, 8 4aCMHOCMU, NpU peuleHuu 3a0ay Ha



KOHYeHmpayuu, yyumasleambs Ni1OmMHOCNb eeuecmea,

J peuiams u KOHCMPYUupo8ams 3a0a4u Ha OCHO8E PACCMOMPEHUs PeAIbHbIX CUMYayul,
8 KOMopwvlX He mpebyemcs MmOUYHbl GbIYUCTUMENbHBIU PEe3VIbmam,
J pewams 3a0a4u Ha 08UdICeHUe N0 peKe, PACCMAmpueas pasHvle CUCmemMbl Omcyemd.

Harnsanasi reomerpust
I'eomerpuueckue purypsoi

. H3zenexamv,  unmepnpemuposamv U NpeodOpPA308vI6AMb  UHPOPMAYUIO O
2eomempuyeckux ueypax, npeoCmagieHHyI0 Ha Yepmencax,

. uzobpasicames uzyuaemvie ueypbl om pyKU U C HNOMOWbIO KOMNbIOMEPHLIX
UHCMPYMEHMO8.

HN3mepeHus u BbIYHMCIEHUSA

J 8LINONIHAMb — USMepeHue ONUH, PACCMOSHUU, BelUYUH  V2l08, C HNOMOUWbLIO
UHCMPYMEHMO8 OJisl U3MepPeHUti ONUH U Y208,

J BLIYUCTAMY  NIOWAOU NPAMOY2OJIbHUKOS, K8AOpamos, 00bEMbl NPSAMOY2ObHbIX

napannenenuneoos, Kyoos.
B noBceqHeBHOI KU3HM U MPH U3YyYEHUH IPYTUX MPEIMETOB:

. BLIYUCTAMY PACCMOSAHUA HA MeCMHOCMU 8 CMAHOAPMHBIX CUMYAyusx, niowaou
Y4acmKo8 npsamMoy20abHol popmbl, 06bEMBI KOMHANM,

J 8bLINOIHAMb NpOCMenuiue NOCMPOeHUs HA MeCmMHOCMU, HeobXooumbvle 8 pealbHOU
HCUSHU,

. OYEHUBAMb PA3MePblL PEeasibHbIX 00BEKMO8 OKPYIHCAIOULe20 Mupa.

HcTropust MaTeMaTUKH

o Xapaxmepuzosamv 6KIAO BbIOAIOWUXCS MAMEMAMUKO8 6 pa3eumue Mamemamuku u
UHBIX HAYYHBIX oOnacmell.

BbinmyckHUK Hay4yuTcst B 7-9 kiaccax (/151 HCNOJIb30BAHMS B IOBCEIHEBHOM KU3HU U
odecrieyeHnsi BO3MOKHOCTH YCIIEIIHOT0 MPOJ0/KeHUsI 00pa30BaHUA HA 02a30BOM YPOBHe)
JJieMeHTbI TEOPHUHA MHOKECTB M MAaTeMATH4Y€eCKOM JTOTUKH

e OnepupoBarh Ha 0a30BOM YpOBHE IMOHSTHUSMU: MHOXKECTBO, JJIEMEHT MHOXECTBA,
MOJIMHOKECTBO, TPUHAIC)KHOCTH;

®  33/1aBaTh MHOXKECTBA MEPEUUCICHUEM UX AJIIEMEHTOB;

® HaxOJUTh MepecedcHue, 00beAMHEHUE, TIOIMHOKECTBO B MPOCTEHIIINX CUTYAITHIX;

e omnepupoBaTh Ha 0a30BOM YypOBHE MOHSATHUSMH: OIPEACIICHHE, aKCHOMa, Teopema,
JI0Ka3aTeIbCTBO;

® [PUBOAUTH IPUMEPHI U KOHTPIPUMEPDI SISl TOATBEPAKHECHUSI CBOUX BbICKA3bIBAHU.
B noBcegHeBHOI KU3HM U NIPH M3YYEHHUH JAPYTUX NIPeAMETOB:

®  JCIOJIb30BaTh TIpadUUecKOe MPEACTABICHUE MHOYKECTB JUIsl ONHUCAHUS peaTbHBIX
MIPOLIECCOB U SIBJIICHUH, MPU PEUICHUH 33/1a4 IPYrUX yU4eOHBIX MPEAMETOB.
Yucaa

e OnepupoBaTh Ha 0a30BOM YpPOBHE NMOHSTHUSMHU: HATYpaJbHOE YHCIIO, L[EI0€ YHUCIIO,
OOBIKHOBEHHasi Jpo0Ob, JecATHYHAs JApoOb, CMeEIIaHHas ApoOb, palMOHAIBHOE YHCIIO,
apudmeTHyecKuit KBaJIpaTHBIN KOPEHb;

®  JCIOJIb30BaTh CBOMCTBA YUCEN U MPABUJIA JEHUCTBUM MTPHU BHIIIOJHEHUN BHIYMCIICHHI;

®  JCIOJIb30BaTh MPU3HAKHU JEIUMOCTH Ha 2, 5, 3, 9, 10 nipu BBINIOJIHEHUH BBIYUCIECHUN
Y PEIIEHUH HECJIOKHBIX 3a/1a4;

®  BBINOJHATh OKPYIJIEHUE PALIMOHAIIBHBIX YMCET B COOTBETCTBUU C MPAaBUIIAMU;

®  OILICHMBATh 3HAYEHUE KBAJAPATHOTO KOPHS U3 MOJIOKUTEIBHOTO LEJIO0r0 YNCa;

®  pacro3HaBaTh pPalMOHAJIbHBIE U UPPALMOHAIBHBIEC YUCIIA;

®  CpaBHHUBAThH YHUCIA.
B noBceaHeBHOI :KU3HM U TP M3YyYEHHUH JAPYTUX PeAMeETOB:

®  OILICHMBATh PE3YJbTAThl BEIYMCICHUN MIPU PEILICHUN NMPAKTUUECKHUX 3a/1a4;

®  BBINOJIHATH CPABHEHUE YMCEN B PEAIbHBIX CUTYALUAX;

®  COCTaBJISITh YMCJIOBBIE BBIPAKEHMS MPU PEUICHUU MPAKTUUYECKUX 3a/]ay M 3aJad U3



JIPYruX y4eOHBIX MPEIMETOB.
ToxnecTBeHHbIE IPe0OPa30BaAHUA

e BrbInonHATE HECHOXHBIE MpeoOpa3oBaHMs AJIs BBIYMCIEHUS 3HAUEHUI YMCIIOBBIX
BBIDAKEHUH, COAEpXKAIlMX CTEINEHH C HaTypaJbHbIM II0Ka3aTelleM, CTENEHU C LEIbIM
OTpULATENIbHBIM [10Ka3aTelIeM;

®  BBIIIOJIHATH HECJIOXHBIE MpeoOpa3oBaHMsl LENbIX BBIPAXKEHUN: pacKpbIBaTh CKOOKH,
IIPUBOJIUTH MIOJJOOHBIE CIaraeMsie;

®  WCMOJB30BaTh (POPMYJBI COKPAIIEHHOTO YMHOXEHHs (KBagpaT CYMMBI, KBaJpar
Pa3HOCTHU, PA3HOCTH KBAAPATOB) JJIs YIPOIIEHUS BEIYUCICHUHN 3HAUCHUIN BBIPAKEHU;

®  BBLIIOJIHATH HECJOXHBIE INpeoOpa3oBaHUs JPOOHO-JTMHEHHBIX BBIpAXEHUH U
BBIPAYKEHUH C KBaIPaTHBIMU KOPHSMH.

B noBcegHeBHOM KU3HM U NPH U3YyYEeHUH APYTUX MPeIMeTOB:

® [IOHMMAaTh CMBICJI 3alUCH YHCIIA B CTAHJIAPTHOM BHJIE;

e omnepupoBaTh Ha 6a30BOM ypOBHE MOHSATUEM «CTaHAAPTHASI 3aIUCh YHCIA».
YpaBHeHus1 U HePaBeHCTBA

e OnepupoBaTh Ha 0a30BOM YypOBHE MOHSITHSIMH: PaBEHCTBO, YHMCIOBOE PABEHCTBO,
ypaBHEHUE, KOPEHb YPAaBHEHMsI, pEIlIeHHWE YpaBHEHHs, YHMCIOBOE HEPaBEHCTBO, HEPABEHCTBO,
pellleHre HePaBeHCTBA;

®  [IPOBEPATH CIPABEIMBOCTH YHCIOBBIX PABEHCTB U HEPABEHCTB;

e pemarh JMHEHHbIE HEPAaBEHCTBA UM HECIOXKHbIE HEPaBEHCTBA, CBOJAIIMECS K
JIMHEHHBIM

®  pellaTh CUCTEMbI HECIIOKHBIX JTUHEHHBIX YpaBHEHUH, HEPABEHCTB;

®  [IPOBEPSATH, ABJSACTCS JIU JaHHOE YHCIIO pPElICHUEM ypaBHEHUs (HEpaBEHCTBA);

e  pemiaTth KBaJpaTHbIE YpaBHEHUs 110 (GopMysie KOpHEH KBaIpaTHOTO ypaBHEHHUS;

e  n300paxkaTh peUIeHHUs] HEPABEHCTB U UX CHCTEM Ha YUCIIOBO MPSAMOil.

B noBceaHeBHOI KU3HM U NIPU M3YYEHHUH JAPYTUX NIPeAMETOB:

®  COCTaBJISATh M PEIIATh JIMHEHHBIC YPaBHEHHUs MPHU PELICHUU 33]1a4, BO3HUKAIOIIHUX B
IpYrux y4eOHbIX IpeaMeTax.

D yHKUUHA

e Haxoauts 3HaueHue QYHKIMH 110 33JaHHOMY 3HAUEHUIO apTyMEHTa;

®  HaxoJUTh 3HAYEHHE apryMEHTa IO 3a/JlaHHOMY 3HAYCHHUIO (PYHKUIHU B HECIOXKHBIX
CUTYaLUSIX;

®  ONpEeleNiATh IMOJOKEHHE TOYKH M0 €€ KOOpAUHATaM, KOOpPAMHATBI TOYKH IO €€
MOJIOKEHUIO Ha KOOPAMHATHOM IJIOCKOCTH;

e 10 rpaduKy HAXOAUTh OOJNACTh OMpPENEICHUs, MHOXXECTBO 3HAYCHH, HYIU
GyHKIMHM, TPOMEXKYTKH 3HAKOMOCTOSIHCTBA, MIPOMEXKYTKM BO3pacTaHusT U  yObIBaHWS,
HauOoJbIlIee U HAaNMEHbIIee 3HAUCHUS (PYHKIUU;

e  cTpouth rpaduk JUHEHHON QYHKINU;

®  [IPOBEPATH, ABISACTCS JIM NaHHBINA rpaduk rpadukom 3aJaHHON QYHKIUU (JIMHEWHO,
KBaJIpaTUYHO, 00paTHON MPOMOPLUUOHATILHOCTH);

e ompenendTh NPUOMIKEHHBIE 3HAYEHUs KOOPJMHAT TOUKU IepecedeHus rpaduxoB
(b yHKIIHIA;

e omepupoBaTh Ha  0a30BOM  YpOBHE  TMOHATHSAMHU:  IOCIEIOBATEIbHOCTD,
apumeTHyecKas IPOrpeccHsi, FreoMeTpruIecKasi Iporpeccus;

e pemarth 3aJa4d Ha MPOrPECCHM, B KOTOPBIX OTBET MOXKET ObITh THOJy4eH
HEMOCPEICTBEHHBIM MOJICUETOM 0€3 pUMeHeHHs (GopMyI.

B noBcegHeBHOM KU3HM U NPH U3YYCHUH APYTUX NPeIMETOB:

®  HCINOJB30BaTh 'paMKU peaIbHBIX MPOIECCOB U 3aBUCUMOCTEH IS ONpeiesIeHUs uX
CBOMCTB (HamOOJIBIINE M HAWUMEHBIIME 3HAUYEHMs, MPOMEXYTKM BO3pAaCTaHUs U YObIBaHUS,
00J1aCTH MOJIOKUTENBHBIX U OTPULIATENIbHBIX 3HAYSHUN U T.11.);

®  HCINOJB30BaTh CBOMCTBA JMHEHHON (yHKIMM M ee TpaduK NpU pelieHHH 3a7ad U3
JPYruX y4eOHBIX MPEIMETOB.



CTaTucTHKA ¥ TEOPHUsi BEPOATHOCTEI

e lmerh mpencTaBlieHWE O CTATUCTHYECKUX XapaKTEPUCTUKAX, BEPOSTHOCTH
CIIy4aifHOTO COOBITHS, KOMOMHATOPHBIX 33/[a4aXx;

e pemiath MPOCTEUITUE  KOMOMHATOPHBIE  3adadyd  METOJOM  MPSMOrOo |
OpraHM30BaHHOTO Mepedopa;

®  MIPEJCTaBIATH JAHHBIC B BUJIC TAOIUII, TUarpaMM, rpaduKoB;

e  yuTaTh HMHPOPMAIIHIO, TPESICTABICHHYIO B BHJIC TAOIHIIBI, TUarpaMMbl, Tpaduka;

®  ONpPEIeNSITh OCHOBHBIC CTATUCTUYCCKHIE XapaKTEPUCTHKU YHCIIOBBIX HA0OOPOB;

®  OIICHWBATH BEPOSTHOCTH COOBITHS B IPOCTEHININX CITydasX;

®  KMETh IPEJCTABJICHHUE O POJI 3aKOHA OOJIBIINX YUCEI B MACCOBBIX SIBJICHUSX.
B noBceqHeBHOIM KU3HM U MPH U3YyYEHUH APYTUX MPEIMETOB:

®  OICHMBATH KOJMYECTBO BO3MOXKHBIX BAPHAHTOB METOJIOM Tiepedopa;

¢ UMETh MPEJACTABICHHEC O POJIM MPAKTUYECKH JOCTOBEPHBIX M MAaJIOBEPOSTHBIX
COOBITHIA;

® CpaBHUBATh OCHOBHBIC CTATHCTHYCCKHE XapPAKTEPHCTHUKH, MOJYyICHHBIC B MPOIIECCE
PEIICHUS IPUKIIATHON 3a/1a4¥, U3YICHUS PEATHHOTO SIBJICHUS,

®  OIICHMBATH BEPOSTHOCTh PEATBHBIX COOBITHUI H SIBJICHUH B HECIIOKHBIX CUTYAITUIX.
TexcroBble 3a1a4n

e Pemarh HECIIO)KHBIC CIOKETHBIC 3a/ladl PA3HBIX THUIIOB Ha BCe apU(METHUSCKUE
JICVCTBHS,

® CTPOHTH MOJICNb YCIOBUSA 3amaud (B BHUAC TaOMUIBI, CXEMBbI, PHUCYHKAa WIIH
YpaBHEHHUS), B KOTOPOW JIaHBI 3HAYCHUS JBYX U3 TPEX B3aUMOCBSI3aHHBIX BEJIIMUYWH, C IIEIBIO
MOUCKA PEIIeHUs 3a/1a4H;

®  OCYHIECTBJIATH CHOCO0O MOUCKA PELIEHUs 33/1a4l, B KOTOPOM pacCykJA€HHUE CTPOUTCS
OT YCJIOBHS K TPEOOBAHUIO MIJIH OT TPeOOBaHMSI K YCIIOBHIO;

®  COCTaBJISATH IUJIaH PEIICHUs 3aJa4u;

®  BBIJCIATH ATAINbl PEUICHUS 331a4H;

®  UHTEPNpPETUPOBATH BBIYMCIUTENIbHbIE pPE3ylIbTaTbl B  3ajaue, HCCIEeI0BaTh
MOJIyY€HHOE pPEIICHUE 3aJauu;

® 3HATh paszinyue CKOopocTel 0ObEKTa B CTOSYEH BOJIE, MPOTUB TEUEHUS U MO TEUCHHUIO
peKu;

e  pelarth 3a/la4M Ha HAX0K/IEHUE YaCTH YKCia U YKUCia 10 ero 4acTu;

e pemiath 3aJauyd pa3HBIX TUMOB (Ha pabOTy, Ha TOKYNKHU, Ha JBH)KEHUE),
CBSI3BIBAIOIIUX TPU BEJIUYUHBI, BBIJICIATH 3TH BEJIMYMHBI U OTHOLLICHUS MEXTy HUMU;

®  HaxOJUTh MPOLEHT OT YMCIA, YUCIO MO MPOLEHTY OT HEro, HaXOAUTh MPOIIEHTHOE
CHIDKEHHE WJIH MPOLIEHTHOE MOBBILIECHHE BEIMYHHBI;

®  pelaTh HECJIOXKHbIE JIOTUYECKUE 3a7]a4i METOJIOM PACCYKICHUM.
B noBcegHeBHOIM KU3HM U NPH U3YyYEeHUH APYTUX MPeIMETOB:

®  BBIJBUTaTh THIOTE3bI O BO3MOXKHBIX INPEAETbHBIX 3HAYCHHSIX HCKOMBIX B 3aaue
BEITMYMH (JIe7IaTh MPUKUJIKY).
I'eomeTpuuyeckue purypbl

e  OnepupoBaTh Ha 0230BOM YPOBHE MOHSITUSIMH F'€OMETPUUECKUX (PUTYP;

e U3BJIEKaTh HMHQOPMAIMIO O TEOMETPHUYECKUX QUrypax, TMpeACTaBICHHYIO Ha
4yepTekax B SBHOM BUJIE,

e TPUMEHSTh JUIS pelIeHUs 3aJad TeoMeTpUuYecKue (axkThl, €CIU YCIOBHS HUX
MIPUMEHEHHUs 33/IaHbI B SIBHOU (hopMme;

e pemarh 3aJaud Ha HAXOXJIEHHWE T'E€OMETPUYECKHX BEIWYMH M0 oOpa3lam HiIu
ITOPUTMAaM.
B noBceaHeBHOI KU3HM U MPH U3YyYEHUH APYTUX MPEIMETOB:

®  WCIIOJIb30BaTh CBOWMCTBA T€OMETPUYECKUX (GUTYp JUIsI pElIeHHUs THUIOBBIX 3ajad,
BO3ZHHKAIOIINX B CHUTYAIMsIX TOBCEIHEBHOM KM3HHU, 33/1a4 MPAKTUYECKOTO COICP KAHMUS.
OTHomEeHust



e OnepupoBarh Ha 0A30BOM ypOBHE MOHSATHSIMH: PaBEHCTBO (hUTYp, paBHBIE (QUTYPHI,
PaBEHCTBO TPEYrOJIbHUKOB, NAapajuIeIbHOCTh MPSAMBIX, MEPHEHAUKYISIPHOCTh IPSAMBIX, YIJIBI
MEXAY NPSIMbIMU, IEPIEHANKYIISP, HAKIOHHAs, IPOEKIUSI.

B noBcegHeBHOM JKU3HM U NPH U3YyYEeHUH APYTUX MPeIMeTOB:

®  WCIIOJIb30BAaTh OTHOILUEHUS [UIsl pPELIEHHs] NPOCTEMIINX 3ajady, BO3HUKAIOIIUX B
peanbHOM KU3HH.
N3mepenust u BbIYMCICHUS

e BbinonHATh H3MEpEHHE JUIMH, pACCTOSHUM, BEJIMYMH YIJIOB, C IIOMOIIbIO
MHCTPYMEHTOB JUIsl U3MEPEHUH JIJIUH U YTJIOB;

e npuMeHATh (HOPMYNIBI MEPUMETpa, IUIOMAAM W 00bEMa, IJIOMIATN ITOBEPXHOCTH
OT/IeIbHBIX MHOTOT'PAaHHUKOB IPU BBIUNCIEHUSIX, KOTJ]a BCE JaHHbIE UMEIOTCS B YCIIOBHH;

e mnpumeHsATh TeopeMy Iludaropa, 6a3oBble TPUTOHOMETPUUYECKUE COOTHOIICHUS IS
BBIYHCIICHUS JUIMH, PACCTOSTHUM, TUTOIIAACH B MPOCTEHUIINX CITyYasX.

B noBcegHeBHOM KU3HM U NPH U3YyYEeHUH APYTUX NMPeIMeTOB:

®  BBIYHCIATH PACCTOSIHMS HAa MECTHOCTH B CTaHJAPTHBIX CUTYyallUsX, IJIOMAAU B
MPOCTENIINX CITydasiX, IPUMEHATh GOPMYIbl B MPOCTEUIINX CUTYAIUSAX B IOBCEAHEBHON KU3HU.
I'eomeTpuyeckue nocTpoeHust

e U3oOpaxkaTe THUNOBBIE IUIOCKKE (GUTYPBI U (UTYpPBI B MPOCTPAHCTBE OT PYKH H C
MTOMOIIBI0 HHCTPYMEHTOB.

B noBcegHeBHOM KU3HM U NP U3YyYEeHUH APYTUX NMPeIMeTOB:

®  BBINOJIHATH MPOCTEHIINE MOCTPOCHHUS Ha MECTHOCTH, HEOOXOJAMMbIE B peasibHOM

KU3HU.
I'eomeTpuueckune npeodpa3zoBaHus

e Crpouts purypy, CAMMETPHUHYIO JAHHOH (PUIype OTHOCUTENBHO OCH U TOUKH.
B noBcegHeBHOM KU3HH U NIPH U3YYEHUH APYTUX NPEIMETOB:

®  pPacHo3HaBaTh ABMKEHHE OOBEKTOB B OKPYXKAIOIEM MHPE;

®  pPacno3HaBaTh CUMMETPHUYHBIE (PUIYPHI B OKPYKAIOLIEM MHpE.

BekTopbl H KOOPAMHATHI HA IVIOCKOCTH

e OmnepupoBarb Ha 0a30BOM YpOBHE TIOHATHSIMU BEKTOp, CyMMa BEKTOpPOB,
IIPOU3BEACHNE BEKTOPA HA YHUCII0,KOOPIMHATHI Ha IIJIOCKOCTH;

e ompenenartb MNpUOIMKEHHO KOOPAMHATBI TOYKM IO €€ M300paKEeHUI0 Ha
KOOPJIMHATHOMU IUIOCKOCTH.

B noBcegHeBHOM KU3HHM U NIPH U3YYCHUH APYTUX NPEIMETOB:

®  HCIIOJIB30BATh BEKTOPBI IS PEIIEHMS IPOCTEUINNX 3a/1a4 Ha ONPEACICHUE CKOPOCTH
OTHOCHUTEJIBHOTO JIBVYKEHUSI.

Hcropust MmaTeMaTuKu

e  OnuceiBaTh OTICIIBHBIE BBIJAIONIMECS PE3YJIBTAThl, MOJYYEHHBIE B XOAE PA3BUTHUS
MaTeMaTUKU KaK HayKH;

e  3HATh IPUMEPHI MATEMATUYECKUX OTKPBITUI U X aBTOPOB, B CBSI3U C OTEYECTBEHHOU
U BCEMHUPHOU UCTOPHEH;

® [IOHMMAaTh POJIb MATEMATHKH B pa3BUTUH Poccuu.

Metoabl MATEMAaTHUKH

e BpiOupaTh NOIXOAALINI M3Y4eHHBIH METOJ JJs PEHIeHUH HW3YyYEHHBIX THUIIOB
MaTeMaTHYECKHX 3a7ay;

e [IpuBoauTe mpUMEpPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B  OKpYXKarolleH
JNEUCTBUTEIBHOCTH U NIPOM3BEIEHUSAX UCKYCCTBA.

BbInyCKHHUK MOJIYy4YHT BO3MOKHOCTh HAYYHTHCA B 7-9 Ki1accax i o0ecnedeHus
BO3MOKHOCTH YCIICIIIHOTO NPOJ0JIKeHUsI 00pa30BaHus Ha 6230BOM M YIJIy0JIEHHOM
YPOBHSAX
DJIEeMEeHTBI TEOPHH MHOKECTB 1 MATEeMaTH4eCKOM JIOTUKHU

o  Onepuposamv nNOHAMUAMU. OnpeoeNeHue, meopemd, aKCUoMd, MHOICECMEBO,



XapakmepucmuKky MHONCECm8d, INeMeHm MHOXCeCmsed, nycmoe, KoHeuHoe U OecKOHeuHoe
MHOIHCECNBO, NOOMHONCECMBO, NPUHAOTEHCHOCHb, BKIIOUEHUE, DABEHCTNBO MHONCECTE,

®  U300padcamev MHOMCECBA U OMHOULEHUE MHOXMCECTE C NOMOWbIO KPY2086 Jiliepa;

® onpedeiamv  NPUHAONEHCHOCMb  DJIEMEHMA  MHOMNCeCm8y,  00beOUHeHUlo U
nepeceuenuro MHOMCeCms;

®  300a6amb MHONMCECMBO C NOMOWDIO NEPEYUCIeHUs DNIeMEHMO08, CI0BECHO20
ONUCAHUSL

® onepuposéamv  NOHAMUAMU:  BbICKA3bIGAHUE,  UCMUHHOCMb U JIOHCHOCMD
BbICKA3LIBANUS, OMPUYAHUE BbICKA3LIBAHUN, ONepayuu HAo BbICKA3LIGAHUAMU. U, WU, He,
VCIIOBHbLE 8bICKA3BIBAHUS (UMNIUKAYUU),

®  CcmMpoums GbICKA3bIBAHUS, OMPUYAHUSL 8bICKA3bIBAHUII.
B noBceaHeBHOM KU3HHM ¥ MPH U3YYEHUH JPYTUX MPEIMETOB:

®  cmpoums YenouKu YMO3AKIIOUEHUU Ha OCHOBE UCNONb308AHUSA NPABUIL IO2UKU,

®  UCNONL308AMb  MHONCECMBd, ONepayuu ¢ MHONCeCMEamu, ux epaguieckoe
npeocmasienue 0Jisk ONUCAHUS PeaibHbIX NPOYECCO8 U ABTIeHUII.
Yucaa

o Onepuposamb NOHAMUAMU: MHONCECMBO HAMYPATbHLIX YUCET, MHONCECMBO YEeNblX
yucen, MHONCECMBO PAYUOHATIbHBIX YUCET, UPPAYUOHATbHOE YUCTO, KB8AOPAMHBIU KOPEHb,
MHOIHCECTBO OCUCTNBUMENbHBIX YUCE]l, 2eOMEeMPUYECKAsi UHMEPNPEMayus HamypaibHblX, YelblX,
PAYUOHATILHBIX, OCUCMBUMENLHBIX YUCEe],

®  NOHUMAMb U OOBACHAMb CMBICT NO3UYUOHHOU 3ANUCU HAMYPATbHO2O YUCAA,

®  GLINOIHAMb GbIMUCIEHUS, 8 MOM HUCTe C UCNONb30BAHUEM NPUEMOE PAYUOHATbHBIX
8bIYUCTEHUU,

®  BLINOIHAMb OKPY2leHUe PAYUOHATLHBIX YUCET C 3A0AHHOU MOYHOCMbIO,

®  CPABHUBAMb PAYUOHATLHBLE U UPPAYUOHATbHBLE YUCTA,

®  npedcmasAmsb payUOHAIbHOE YUCTO 8 8Ude 0eCAMUUHOU OpoouU

®  YNoOpsA0OUUBAMb YUCIA, 3ANUCAHHbLE 8 8U0e 0DLIKHOBEHHOU U 0eCAMUYHOU OpooU,

o naxooumv HOJ/[ u HOK uucen u ucnoiv3osamse ux npu peutenuu 3a0ay.
B noBceqHeBHO¥ KM3HU ¥ TPU U3YyYEHHUH JPYTUX MPEAMETOB:

®  pUMEHAMb NPABUNA NPUOTUICEHHBIX GbIYUCICHUN NPU PeueHuy NpaKmudeckux
3a0a4 u peuleHuu 3a0ay Opyeux y4eOHvix npeomemos;

®  GLINOAHAMb CPAGHEHUe pPe3yIbMAmo8 GbIYUCICHUN NPU pPeuleHuu NpaKmudecKux
3a0au, 8 MOM YUCLe NPUOTUNCEHHBIX GbIUUCTICHULL

® cocmasnimb U OYEHUBAMb HUCLOBbIE BbIPANCEHUS. NPU PEUeHUU NPAKMULeCKUX
3a0ay u 3a0a4 U3z Opy2ux y4eOHvix npeomemos;

®  3aNuUCLIBAMb U OKPY2SMb YUCTIOBbLE 3HAYECHUS PEAIbHBIX 8EIUYUH C UCNOIb308AHUEM
PA3ZHBIX CUCTEM UBMEPEHUL.
ToxnecTBeHHbIE MPe0OPa30OBAHUA

o Onepuposamb NOHAMUSAMU CMENEHU C HAMYPATbHbLIM HOKA3AMeneM, CMeneHu C
YenviM OMpUYaAmenbHbLM NOKA3Amenem,

®  GLINOAHAMbL NPeodPA308AHUS UYENbIX BbIPANCEHUL: OelCmeus ¢ OOHOYIeHAMU
(cnoocenue, ebluumanue, YMHONCEHUE), OCUCMBUSL C MHO2OUICHAMU (CLOJNCEHUe, BbIYUMAHUE,
VMHOdMCEHUE);

®  GLINOAHAMb PA3NONCEHUE MHO2OUIEHO8 HA MHONCUMENU OOHUM U3 CHOCODO08:
BbIHECEHUE 3A CKOOKY, 2PYNNUPOBKA, UCNOIb308AHUE POPMYT COKDAUEHHO2O YMHONCEHUSL,

®  gul0ensMb KBAOPAM CYyMMblL U PA3HOCMU OOHOYLEHOS,

®  pAcKIaovl8amsb HA MHONCUMENU K8AOPAMHbBIUL MPEXUNEH;

®  GLINOAHAMbL NPeoOpPA308AHUs  BLIPANCEHULl, COOEPHCAWUX CMENneHU ¢ Yeablmu
OMPUYAMENbHLIMU  NOKA3AMENAMU, Nepexooums Oom 3anuci 6 6ude CmeneHu ¢ Yenbim
ompuyamenbHbiM NOKa3amenem K 3anucu  suoe opoou,

®  GLINOAHAMbL NPeodPA308aHUs  OPOOHO-PAYUOHANLHBIX BbIPANCEHUU. COKpAUeHUe
Opobell, npusedenue anreebpauyeckux opodeti Kk 0oujemy 3HameHamento, Cl0NHCeHUue, YMHOJICEeHUE,



OeeHue anecedpaudeckux opobell, 8038edeHue aneedpauyeckoll Opoou 8 HAMypPaIbHyIO U Yeayio
OmpuyamenvbHy0 CmeneHs,

®  BLINOAHAMb NPEOOPAZOBANUS BLIPANCEHUL, COOEPAHCAUUX KBAOPAMHbBLE KOPHU,

®  guldenamb K8aopam CyMMbl UIU PAZHOCIU OBYYIEHA 8 BbIPAINCEHUSX, COOEPHCAUUX
K6aopammubvle KOpHU,

®  BLINOIHAMb NPE0OPA30BAHUS BLIPANCEHUL, COOEPAHCAUIUX MOOYTb.
B noBceHeBHO# )KM3HU M TPU U3YyYEHHUH JPYTUX NPEAMETOB:

®  BLINOAHAMb NPEOOPA30BAHUS U OCUCMBUS C YUCLAMU, 3ANUCAHHBIMU 8 CIMAHOAPIMHOM
guoe;

®  BLINOAHAMbL NPeodpPA306AHUs aANCeOPAUUECKUX BbIPANMCEHUN NPU peuleHul 3a0ay
Opy2ux yueOHblX npeoMemos.
YpaBHeHHUsI 1 HEPaBEHCTBA

e Onepuposamsb NOHAMUAMU. YDABHEHUE, HEPABEHCHBO, KOPEHb YDAGHEHUs, peuleHue
HepaseHCcmaa, pPABHOCUNIbHbIE YPABHEHUs, 001acmb onpedeneHus YypasHeHus (HepaseHCcmad,
cucmemvl ypagHeHull Uy HEPAGeHCMms);

®  pewiamv JUHEUHblE YPABHEHUs U YPABHEHUS, CBOOUMble K JUHEUHbIM C NOMOWbIO
MOACOECMBEHHBIX NPeoOPA308aAHUI,

® pewams K8aOpammuvie YPAGHEHUs U YPABHEHUs, CB00UMble K KB8AOPAMHBIM C
NOMOUWBIO MOAHCOECMBEHHBIX NPe0OPA30BANHUIL,

®  peuwamsb OpOOHO-TUHEUHbIE YPABHEHUS,

® pewams  npocmeuwiue  UPpPAYUOHATbHBIE — YPAGHEHUs  8uUod «/f(x)za,

\/f (x) =\/g(x) ;

e pewams ypagnenus euda X" =a;

®  pewams ypasHeHus CNOCOOOM PAZLONCEHUS HA MHONCUMENU U 3AMEHbL NEPEMEHHOLL,

®  UCNONBL308AMb MEMOO UHMEPBANLO8 OJil PeueHUsl Yeavlx U OPOOHO-PAYUOHATLHBIX
HepaseHcma,

®  pewams IUHelHble YPABHEHUS U HEPABEHCMBA C NAPAMEMPAMU,

®  peuwams HeCI0NCHbIE KBAOPAMHbLE YPABHEHUS C NAPAMEMPOM,

®  peuams HeCI0NCHbIE CUCTIEMbL TUHEUHBIX YPAGHEHULL C NaAPAMEMPaMu,

®  peulams HeCI0NCHbIE YPABHEHUS 8 YEIbIX YUCTLAX.
B noBceqHeBHO¥ )KM3HU M TPU W3YYE€HHH IPYTUX MPEIMETOB:

® cocmasnaims U pewiams JUHEUHble U K8AOPAMHble YPAGHEHUS, YPAGHEHUs, K HUM
c800sUeCs], CUCEMbl TUHEUHbIX YPABHEHUL, HEPABEHCME NPU PelleHUU 3a0ad Opyeux yueOHblx
npeomemos;

®  GLINOAHAMbL OYEHKY NPABOON0000Us. pe3yibmamos, NOLYHaAeMblX NpU peuleHuu
JIUHEIHBIX U KE8AOPAMHBIX YPAGHEHUU U CUCMeEM JUHEUHbIX VPABHEHUUl U HepaseHcme npu
peutenuy 3a0a4 Opy2ux yueOHbix npeomemos;

®  gblOUpamb COOMBEMCMBYIOWUE VPAGHEHUS, HEePAGeHCMEA WU UX cucmemvl O
cocmasneHusi MamemMamuieckol Mooenu 3A0AHHOU PeanbHOU Cumyayuu uiu npurkiaoHol
3a0ayvu;

®  yMemb UHMEPNPeMUpo8amv NOJIYUEHHbI NPU peuleHUU YPABHEeHUs, HepaBeHCmed
WU cucmeMsl pe3yibmam 6 KOHmeKcme 3a0aHHOU PeanrbHOU CUmyayu Uiy NpUKIAOHoU 3a0a4i.
DyHKUUH

e  Onepuposamv NOHAMUAMU: DYHKYUOHATLHAS 3ABUCUMOCTb, DYHKYUS, epaghuk
@yHKYUU, cnocobbl 3a0aHus PYHKYUU, apeyMeHm u 3Hadenue yukyuu, 001acms onpeoeieHus u
MHOJHCECB0  3HAYEHUN  (QYHKYUU, HYIU  QYHKYUY, NPOMENCYMKU  3HAKONOCMOAHCMEA,
MOHOMOHHOCMYb QYHKYUU, YEMHOCMb/HEUEMHOCb QYHKYUU,

o cmpoums  2paguKku  JUHEUHOL, K68AOpamuyHou  QyHKyutl, obpammol

k
NPONOPYUOHATLHOCIU, PYHKYUU 8uda: Y = a+ b’ y=~x,y=3x, y=|[x;
+



® Ha npumepe K8AOPAMUYHOU QYHKYUU, UCNOIb308AMb Npeobpazosanus epagpuka
pynxyuu Y=f(x) ona nocmpoenus epaguxoe pynxyuii y = af (kx+b)+c;

® cocmaenamv YpasHeHus NPSAMOU N0 3A0AHHBLIM YCIOBUAM: NPOX0OoAwel uepe3 08e
MOYKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXoosuell yepe3 OAHHYIO MOYKY U NAPALIeNbHOU
OAHHOU NPAMOI;,

® uccrnedosamv QYHKYUIO NoO €€ epagpuxy;

®  HAXO0UMb MHONCECMBO 3HAYEHULl, HYIU, NPOMENCYMKU 3HAKONOCMOAHCMEA,
MOHOMOHHOCIU K8AOPAMUYHOU DYHKYUU,

®  onepuposamv NOHAMUAMU: NOCLEO08AMENbHOCMb, APUPMEMUIecKds Nnpozpeccus,
2eomempuyeckas npoepeccusi;

®  pewiams 3a0a4u HA APUPMEMUYECKVIO U 2EOMEMPUYECKVIO NPOSPECCUIO.

B noBceqHeBHOI KU3HM U MPH U3YyYEHUH IPYTUX MPEIMETOB:

®  WLIIOCMPUPOBAMb C NOMOWBIO 2PAPUKA PeaTbHYI0 3a8UCUMOCTb UL NPOYECC NO UX
XapakmepucmuKkam,

®  UCNONBL308AMb CEOUCMBA U 2PAPUK KEAOPAMUUHOU (YHKYUU NPU DeuleHUul 3a0ad U3
Opy2Ux yueOHblX npeomMemos.

TexcroBble 3a1a4n

e Pewams npocmeie U CIONCHble 3A0ayl PA3HLIX MUNOS, A MAaKHCe 3a0adu
NOBbIUEHHOU MPYOHOCMIU,

®  UCNONBL308AMb PA3HbIE KPAMKUE 3ANUCU KAK MOOenU MeKCMO8 CLONCHLIX 3a0ay O/s
noCmMpoenUst NOUCKOBOLL CXeMbl U peuletls 3a0ay,

®  paziuuame mMooeib mekcma u Mooelb peueHus 3a0ayi, KOHCMpPYUposams K 0OHOLU
MOOenU peuleHUs HeCI0ACHOU 3a0ayl pasHble Mooely meKcma 3a0adu;

®  3HaAmMb U NpUMeHAmb 00a Ccnocoba noucka peutenus 3aoay (om mpebO8aHUs K
VCILOBUIO U OM YCILOBUSL K MPeDOBAHUIO);

®  MOOenupo8amsb pacCylcOeHus npu NOUCKe PeueHus 3a0ay ¢ NOMOWbIO 2pag-cxembl,

®  8blOeNAMb IMANbL peuleHUss 3a0adu U COOePIHCAHUE KAHCO020 Imanda,

*  yuemb GbIOUPAMb ONMUMALLHBIL MEMOO PeuleHUs 3a0ayu U 0CO3HABAMb 8blOOD
Memooda, paccmMampuéams paziuyHble Memoobl, HAXOOUMb pA3Hble peulenus 3a0ayu, eciu
B03MOJICHO,

®  QHAIUBUPOBAMD 3aMPYOHEHUs NPU PEULeHUU 3A0al,;

®  GLINOAHAMb PA3IUYHBIE NPe0OPA308AHUSL NPEOLONCEHHOU 3A0ayu, KOHCMPYUPOBAND
HOBble 3a0ayu U3 OAHHOU, 8 MOM Yucie 0OpamHvle;

®  UHMEPNPemupo8amsb BbLIYUCIUMENbHbIE pe3yIbmamsl 6 3adave, UCCIe008amb
NOIYYEeHHOE peuleHue 3a0adu;

®  QHATUBUPOBATL  BCEBOZMOICHBIE —CUMYAYUU  3AUMHO20  PACNONIONCEHUSL  08YX
00bEKMOo8 U UBMEHEHUe UX XAPAKMEPUCIUK NPU COBMECHHOM OBUICEHUU (CKOpOCmb, 8peMsl,
paccmosiHue) npu peulenuu 3a0ay Ha O8udlceHue 08yx 00beKmos8 KaKk 8 O00HOM, MAaK U 8
NPOMUBONOLONCHBIX HANPABTICHUSX,

®  UCCE0068aMb BCEBOZMOICHBIE CUMYAYUU NPU PEUEeHUU 3a0ay HA 08UICEHUE NO peKe,
PaccmMampusams pazuvle CUCHeMbl OMcYéma,

®  peuwams pazHOOOPA3HbLE 3A0aYU KHA HACMUY,

® pewams U 0OOCHOBLIBAMb CB0€ peuleHue 3a0ay (8bl0eNAMb MAMeMaAmu4ecKyro
OCHOBY) HA HAXOJHCOCHUE YACMU YUCAA U YUCTA NO €20 YACMU HA OCHOBE KOHKPEMHO20 CMbLCIA
opoou;

®  0CO3HABAMb U 0OBACHAMb UOCHMUYHOCTb 3A0aY PA3HLIX MUNO8, CEA3bIEAIOWUX MPU
genuyunbl (Ha pabomy, Ha NOKYNKU, HA O8UICEHUE). 8blOeNAMb dMU BEIUYUHbL U OMHOUIEHUS
MedHCOYy HUMU, NPUMEHAMb UX NpU peuleHuu 3a0ai, KOHCMpyupoeams coOCmeeHHble 3a0ay
VKA3AHHBIX MUNO8;

®  gnademsv OCHOBHLIMU MEMOOAMU peuleHUs 3a0ay HA CMeCU, CNIA8bl, KOHYEHMPayuu,

®  pewiams 3a0ayu Ha NPOYEHMbI, 8 MOM YUCTE, CLONCHbIE NPOYEHMbL C 0OOCHOBAHUEM,



UCNONBL3YS paA3HbLE CNOCOObL,

®  pewams go2uvecKue 3a0a4u pazHelMUu cCnOcobamu, 8 mom uucie, ¢ 08yMs OJ10KAMU U
¢ mpems O10KamMu OaHHBIX ¢ NOMOWbIO MAOIUY,

® pewamv 3a0ayu NO KOMOUHAMOpUKE U Meopuu 6eposmHOCmell HA OCHOGe
UCNONIL308AHUS USYYEHHBIX MEMOO08 U 0OOCHOBbIBAMb peuleHUe,

®  pewiams HeCNONCHbIE 3A0aiU N0 MAMEMAMU4ecKol cCmamucmuxe;

®  081a0emb OCHOBHbIMU MEMOOAMU PEUeHUsl CIONCEMHbIX 3a0ay. apu@dmemuiecKkul,
aneebpauieckuil, nepebop 6apuaHmos, 2eomempuieckull, epaguyeckull, NPUMeHsAMs UX 8 HOBbIX
1O CPABHEHUIO C U3YYEHHBIMU CUMYAYUSIX.
B noBceqHeBHOM KU3HHU M IPH U3YyYeHUH IPYTUX MPEIMETOB:

® guidenamb Npu peuwleHuu 3a0ay XApakmepucmuku pPAcCMampueaemou 6 3aoave
cumyayuu, OmauyHvle Om peanrbHulX (me, om KOMopvlx a6Cmpazuposanucs), KOHCmMpyupo8ams
HOBble cumyayuy ¢ y4émom dMmux Xapakmepucmuk, 8 4acmHOCmU, Npu peuleHuu 3aday Ha
KOHYEeHmMpayuu, y4umvléams niomHoCmy 8eujecmasd,

®  pewiams U KOHCMPYUPOB8AMb 3A0a4U HA OCHOBE PACCMOMPEHUs. PEATbHbIX CUMYaYUll,
8 KOMOopbIX He mpebyemcs: MmOUHblU 8bIYUCTUMENbHBLL PEe3)Tbmam,

®  pewiams 3a0a4u HA 0BUNCEHUE NO peKe, PACCMAMPUBAs PA3HbLE CUCIEMbl OmcYemd.
CraTuCTHKA ¥ Teopusi BEpOSTHOCTEl

e Onepuposamv nousmMuAMU: Ccmoaduamvle U Kpy2o8ble Oudcpammvl, madIuybl
OaHHBIX, CpeoHee apugmemuyeckoe, Meouana, Hauborvuiee U HauMeHbuiee 3Ha4e sl 8blOOPKU,
PAsmMax 8blOOPKU, OUCHEPCUs U CMAHOAPMHOe OMKIIOHEHUe, CIVYAUHAS USMEHYUBOCTb,

® uzsnekamv UHpOpMaAyuro, NPeOCMABIeHHYI0 8 mabauyax, Ha ouaspammax,
epaghukax;

® cocmasname madauysl, CMpoUms OUASPAMMbL U 2PAPUKU HA OCHOBE OAHHBIX,

®  onepuposamv NOHAMUAMU: DHAKMOPUANL YUCIA, NEPEeCMAHOBKU U COYeMmAaHus,
mpeyeonvuux Ilackans,

®  NPUMEHAMb NPABUTIO NPOU3EEOCHUS NPU pelleHUU KOMOUHAMOPHBIX 3a0al,

®  onepuposamv NOHAMUAMU. CAYYAUHBIL ONbIM, CAVYAUHBIL 6blOOp, UCNbBIMAHUE,
aneMeHmapHoe Cayuailinoe coovimue (Ucxood), Klaccuueckoe onpeoeieHue 8eposmHOCU
CAYYAHO20 COOBLIMUSL, ONePayuL HA0 CIYVUAUHLIMU COOLIMUAMU,

®  npedcmasiamo UHGOPMAYUIO C NOMOWBIO KPY208 Diniepa;

® pewiamv 3a0auu HA BLIYUCIEHUE BEPOSIMHOCMU C NOOCHEMOM KOJIU4ecmad
8aPUAHMO8 C NOMOULIO KOMOUHAMOPUKU.
B noBcegHeBHOIM KU3HM U NPH U3YyYEeHUH APYTUX MPeIMeTOB:

®  u3BIEKAMD, UHmMepnpemuposamy u npeobpazosvieams ungopmayuio,
npeocmasieHuylo 6 madbauyax, Ha ouazpammax, epaguxax, ompasxcarowyro ceoucmsa u
XapakxmepucmuKky peaibHulX NPOYeccos U A61eHUll;

® onpederamv cmamucmuyeckue Xapakmepucmuku — 8blOOpOK No  madauyam,
ouazpammam, epaguxam, blNOJIHAMb CPAGHEHUE 8 3ABUCUMOCTU OM Yelu peuleHUs 3a0ayl;

®  OyeHUBamb 8ePOSIMHOCMb PEeAlbHbIX COOLIMULL U A6TEHULL.
I'eomeTpuuyeckue purypbl

o Onepuposamv NOHAMUAMU 2EOMEMPUYECKUX DUy,

®  u3gIEeKaAmMb,  UHMEPNPemupo8amsv U  Npeodpazosvieamsv — UHGOpMAYUO O
2eomempuiecKux ueypax, npeocmagieHHyo Ha Yepmexncax,

®  npuMeHAmMb 2eomempuyeckue ¢axmsl Ol peuleHus 3aday, 6 mMoOM Hucie,
npeonona2anujux HecKOJIbKO Wa2o8 peueHus,

*  Qopmyrupoeams 6 NPOCMeEUWUX CLYYAAX CEOUCMBA U NPUSHAKU Pu2yp;

®  00KA3bIBAMb 2e0MEeMPUIECKUE YMBEPIHCOCHUSL,

® gnademv CMAHOAPMHOU Kiaccugukayueti NIOCKUX Quayp (MpeyeoibHUKos U
uemuvlpEéxy20ibHUKOS).
B noBceaHeBHOI KU3HM U MPH U3YyYEHUH APYTUX MPEIMETOB:

® uCnonvb308amb  CE0UCMBA  ceoMempuyeckux — gueyp  0nsa  pewleHus — 3a0auy



NPAKMu4ecKo2o Xxapakmepa u 3a0ay U3 CMEe*CHbIX OUCYUNTIUH.
OTHomeHust

o  Onepuposamb NOHAMUAMU: PABEHCMBO uUeYp, pasHvle Quaypvl, pPaABEHCME0
Mpey2oNbHUKOS, NAPANIENbHOCMb  NPAMbBIX, NEePNEeHOUKYJIAPHOCHb NPAMbBIX, Yelbl MeHCOY
NPAMbIMY, NEePNEeHOUKYIAp, HAKIOHHAsA, NpoeKkyus, nodobue gueyp, nodobuvie ¢ueypsi,
no00OHbIe MPey2ObHUKU,

®  npumenamv meopemy Pareca u meopemy 0 NPONOPYUOHALLHLIX OMPE3KAX Npu
peweHuu 3a0au,

®  Xapakmepuzo8amv 63AUMHOE pPACNONIONCEHUEe NPAMOU U  OKPYICHOCMU, O08YX
OKpYIHCHOCIEU.
B noBceaHeBHOI KU3HM U MPH U3YyYEHUH IPYTUX MPEIMETOB:

®  UCNONBL308AMb OMHOWEHUS OISl PEUeHUs 3a0at, BO3HUKAIOWUX 8 PealbHOU HCUSHU.
N3mepeHust 1 BLIYMCTIEHUS

e  Onepuposamsb npeoCcCmasieHUsMu o0 OauHe, NIOWAOU, 00bEME KAK BelUYUHAMU.
Ipumensmo meopemy Ilugazopa, ¢popmyner niowaou, 06véma npu peuwieHuU MHO2OULA2OBbIX
3a0au, 6 KOMopwvix He 8ce OaHHble NPedCmAagieHbl ABHO, A MPeOYIOM GbIYUCIEHUL, ONEPUPOBAMD
bo1ee WUPOKUM KOIULECMBOM POPMYTL ONUHBL, NAOWAOU, 00BEMA, BLIYUCTAMb XAPAKMEPUCTIUKU
KoMOuHayuti ¢ueyp (oxpyscHocmell U MHO20Y20NbHUKOB) BbIUUCHAMb DACCMOSHUSL MEHCOY
Queypamu, npumeHams mpucoHoMempuyecKue Gopmynvl 01 BbIMUCIEHUll 8 OO0/lee CLONCHBIX
CYYAsX, NPOBOOUMb BbIYUCTEHUS HA OCHOBE PABHOBEIUKOCIU U PABHOCOCTNABIEHHOCIL,

®  POBOOUMb NPOCTbLE BLIYUCLEHUS HA 0OLEMHBIX MeNax,

o opmyruposams 3a0ayu Ha GblYUCTEHUE OIUH, NIOWAdel U 00BEMOS U Peulamy Ux.
B noBceqHeBHO¥ KM3HU ¥ TPU U3YyYEHHUH IPYTUX MPEAMETOB:

®  IPOBOOUMD BLIYUCTIEHUS HA MECIHOCTU,

®  npuMeHAmMb GOPMYIbL NPU BLIYUCTEHUSAX 6 CMEJCHLIX YUeOHbIX npeomMemax, 8
OKpYdicaroweli 0etucmeumenbHOCHu.
I'eomeTpuyeckne mocTpoeHust

o zo6padsicamv 2eomempuyeckue Queypbl nO  MEKCMo8OMY U  CUMBOILHOMY
ONUCAHUIO;

®  CB0D0OHO ONEPUPOBAMb YEPMENCHBIMU UHCIPYMEHMAMU 8 HECILONCHBIX CIYUASX,

®  GLINOAHAMbL NOCMPOECHUS MPEYCONbHUKOS, NPUMEHAMb  OMOeIbHble  Menoobl
NOCMPOEHUN YUPKYIEeM U JTUHEUKOU U NPOBOOUMb NPOCHmeluiie UCCIe008aHUSL YUCIA PeUleHUl;

® uz0bpadicamv munosvie NIOCKue ueypbl U O0OveMHble mena ¢ NOMOWbHO
npOCmMetuux KOMNbIOMEPHbIX UHCMPYMEHMO8.
B noBceqHeBHO¥ )KM3HH ¥ TPU U3YyYEHHUH JPYTUX MPEAMETOB:

®  GLINOAHAMbL NpPOCMeluue NOCMPOeHUsT HA MECMHOCMU, HeoOXo0umble 8 PedbHOl
HCUBHU,

®  OYeHUBAMb PA3ZMEPbl PEANbHbIX 00BLEKMO8 OKPYHCAIOUIe20 MUpPQ.
IIpeoOpa3zoBanusi

e  Onepuposamv noHamuem OBUMNCEHUsT U NPeobdpaA308anus Nooodus, 61adems
npuémamu nocmpoeHusi ueyp ¢ UCHONb308AHUEM OBUNCEHUL U Npeodpazosanuii noooodus,
NPUMEHSIMb NOLYYEHHbLE 3HAHUSL U ONbIM NOCMPOEHUL 8 CMENCHBIX NPeoMemax U 6 peailbHbiX
CUMYayUusx OKpyicaouieco mupa,

e cmpoums ¢pueypy, NOOOOHYIO OAHHOLU, NONBLIOBAMBCS CEOUCMBAMU NOO0OUS OISl
060cHOBaHUA c8OUCME puyp;

®  PUMEHAMb CEOUCMBA OBUNCEHUN Ol NPOBEOeHUs NPOCMeuuux 060CHOBAHULL
ceoticma ueyp.
B noBceaHeBHOI KU3HM U MPH U3YyYEHUH APYTUX MPEIMETOB:

®  NPUMEHAMb CBOUCMBA OBUMNCEHUL U NPUMEHAMb nodobue Oisi NOCMPOEHUl U
8bIYUCTEHUL.
BekTopbl 1 KOOPAUHATHI HA MJIOCKOCTH

e Onepuposamb NOHAMUAMU BEKMOP, CYMMA, PA3HOCHb BEKMOPO8, NPOU3EeoeHuUe



8EKMOPA HA YUCTIO, Y20 MeHCOY 8EKMOPAMU, CKAIAPHOE NPOU3BEOeHUE 8eKMOPO8, KOOPOUHAMbL
Ha NI0CKOCMU, KOOPOUHAMbL 8eKMOPA,

®  BLINOAHAMb Oelicmeusl HaA0 eKMOpaMu (ClodceHue, BblYUMAHUe, YMHONCEHUe Ha
YUCNIO), BLIYUCTAMb CKATISIPHOE NPOU38edeHUe, ONPeOeisimb 8 NPOCMEUUUX CIYUAIX Y20l MeHCOY
BEKMOPAMU, BLINONHAMb PA3N0NHCEHUE 8eKMOpA HA COCMAGNAIouUe, NPUMEHAMb NOJYYeHHble
3HAHUSL 8 (u3UKe, NOAL308AMbC DOPMYIOU BLIYUCIEHUS DACCMOAHUL MeHCOy MOUKAMU NO
U3BECMHBIM KOOPOUHAMAM, UCHONIb308AMb YPAGHEHUs (hucyp O peuleHus 3a0au,

®  NPUMEHAMb BEKMOpbl U KOOPOUHAMbL OJisl PEeUeHUs: 2eoOMempuUdecKux 3a0ay Ha
gbluUCTeHUE ONUH, Y2l08.

B noBceqHeBHOI KU3HM U MPH U3YyYEHUH IPYTUX MPEIMETOB:

®  UCNONBL308AMb NOHAMUS 8€KMOPO8 U KOOPOUHAm OJisl peuienus 3a0ay no Qusuxe,
eeoepaghuu u Opyeum yueOHbIM NpeoMeman.
HcTopusi MaTeMaTHKH

o Xapaxmepuzosamu 6K1A0 8blOAIOWUXCA MAMEMAMUKOSE 8 PA3BUMUE MAMEMAMUKU U
UHBIX HAYUYHBIX obnacmell;

®  NOHUMAMb Polb Mamemamuxu 6 passumuu Poccuu.

MeTtoabl MaTeMaTHKH

o Jcnonw3ys usyueHnHvle Memoobl, Npo8oOUmMb  OO0KA3AMenNbCMB0,  BbINOTHAMb
onposepaicenue;

®  gblOUpAMb U3YUEHHble MemOoObl U UX KOMOUHAYUU Ol peuleHus: MamemMamuieckKux
3a0ay;

®  UCNONbL308aMb MamemMamudeckue 3HAHus Ol ONUCAHUA 3AKOHOMepHOCmel 8
OKpYHcaroweri 0eticmeumenbHOCmu U NPOU3BEOeHUX UCKYCCMEa,

®  npuMeHAmMb  Npocmenuiue - NPOSPAMMHble — Cpeocmed U 2JIeKMPOHHO-
KOMMYHUKAYUOHHbBLE CUCMEMbl NPU peuleHUU MAmemMamu4eckux 3a0au.

BbINYyCKHUK MOJYYHT BO3MOKHOCTb HAYYUThCH B 7-9 Kiiaccax I/l yCIEIIHOT 0
MPOIOJIKEeHUsI 00pa30BaHMsl HA YIJIY0JEHHOM YPOBHeE
DJIeMEeHTBI TEOPUHM MHOKECTB M MAaTeMATHYeCKOM JIOTUKH

e (CBo0OJHO OmNEpPUPOBATH MOHATHUAMU: MHOMXKECTBO, XapaKTEPUCTUKU MHOMKECTBA,
JJIEMEHT MHOXECTBa, IIyCTO€, KOHEYHOE U OECKOHEYHOE MHOXECTBO, IOJMHOXKECTBO,
MIPUHA/IICKHOCTD, BKIIFOUEHHE, PABEHCTBO MHOXKECTB, CIIOCOOBI 3aJaHIe MHOKECTBA,

®  33/1aBaTh MHOKECTBA Pa3HbIMU CIIOCOOAMH;

®  [IPOBEPATH BBHINOJHEHHE XapaKTEPUCTUUECKOTO CBOIICTBA MHOYKECTBA;

e CBOOOJHO OMNEpPUPOBATh MOHATUSMHU: BbICKA3bIBAHUE, HCTUHHOCTb M JIOKHOCTD
BBICKa3bIBAHUS, CJIOKHBIC U MPOCTHIE BHICKA3bIBAHMSI, OTPUIIAHUE BBICKA3bIBAHUIA; HCTUHHOCTD U
JIO)KHOCTh YTBEPXKICHHSI M €ro OTPUIAHUSA, OINEpalul HaJl BbICKA3bIBAHUSMHU: U, WIIH,
HE;yCIIOBHBIEC BHICKA3bIBaHUS (MMILTUKALINN);

®  CTPOUTH BHICKA3bIBAHUS C UCIIOJIb30BAHUEM 3aKOHOB aJIreOpbl BHICKA3bIBAHUH.

B noBcegHeBHOIM KU3HM U NP U3YyYEHUH APYTUX MPeIMETOB:

®  CTPOUTH PACCYXKICHHS Ha OCHOBE HCIOJIb30BAHUS MTPABUII JIOTUKU;

® WCIOJNB30BaTh MHOXECTBA, OMNEpallMd C MHOXECTBaMH, UX Trpaduueckoe
MIpeJICTaBJICHHUE Ui OMUCAHUS PEaTbHBIX MPOIECCOB U SIBICHUH, MPH PELICHUU 3a/ad JPYrux
y4eOHBIX MPEAMETOB.

Yucaa

e (CB000JHO OMEpPUPOBATH MOHITUSIMU: HATYPATbHOE YHCIIO, MHOXKECTBO HATYpaTbHBIX
quceN, IeJI0€ YHCIO, MHOXKECTBO IIENIBIX YHCell, OOBIKHOBEHHasl ApOOb, JAecATUYHas ApPoOb,
CMEIIAaHHOE YHUCIIO, PAllMOHAILHOE YKMCIIO, MHOYKECTBO PALMOHANILHBIX YHCEN, UPPALUOHAILHOE
YHCII0, KOPEHb CTEMEHH n, EHCTBUTEIBHOE YHCIIO, MHOYXECTBO JEHCTBUTEIBHBIX YHCET,
reoMeTpHuYecKas HWHTEpIpeTaIisl HATypalbHBIX, LEJbIX, paIlMOHATIBHBIX, JIEHCTBUTEIHHBIX
qHCel;

¢ T[OHMMAaTh M OOBICHATH pPA3HUIY MEXKIY T[O3UIUOHHOW W HEMO3UIIMOHHOM
CUCTeMAaMH 3aIHCH YHUCEIT;



®  [IEPEBOJUTH YHCIIA U3 OJHOU CUCTEMBI 3aIIUCHU (CUCTEMBI CUMCIIEHHUS) B IPYIYIO;

® JI0Ka3bIBaTh M KCMOJB30BaTh MPHU3HAKH JAeIUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11
CYMMBI U TIPOU3BEICHHSI YHCEN MPH BHITIOJHEHUH BHIYMCIICHUH U PELICHNUN 33/1a4;

®  BBIIOJIHATH OKPYIVIEHHE DPALMOHAIBHBIX M HMppalMOHAIbHBIX YHUCEN C 3aJaHHOMN
TOYHOCTBIO;

®  CpaBHHUBATh JECHCTBUTENIbHbBIE YHCIIA PA3HBIMU CIIOCOOAMU;

®  YNOpSAAOYHMBATH YMCIIA, 3aIMCAaHHBIE B BUAEC OOBIKHOBEHHOW M JECATHYHOU ApOOH,
YHCia, 3aMUCAaHHbBIE C UCIOJIB30BAHNEM apu(METHIECKOTO KBaIPaTHOTO KOPHSI, KOPHEH CTENeHN
OoJIbIIIE 2;

e Haxomuth HOJl m HOK uwncen pasHbIMM croco0amMu M HCIOJIB30BaTh UX IIPH
pELIeHNH 33]1a4;

® BBINOJHATH  BBIYHCICHHS W MpeoOpa3oBaHUS  BBIPAKEHHWH,  COJEpXKAIIuX
NeMCTBUTENbHBIEC YHMCIIA, B TOM YHCIIE KOPHU HAaTYPaJbHBIX CTETICHEH.

B noBceqHeBHO¥ KM3HM ¥ TPU U3YYE€HHUH PYTUX NPeAMETOB:

®  BBHINOJHATH U OOBACHATH PE3yJAbTATHl CPABHEHHS PE3YIbTATOB BBIYUCICHHHA IPH
pELIeHNH MPaKTUYECKUX 3ajad, B TOM 4YHCJe MPUOIMKEHHBIX BBIYMCICHUH, UCIIONb3YS pa3HbIe
CHoCcOoObI CPaBHEHUI;

®  3amUCHIBaTh, CPAaBHUBATh, OKPYIJISATh YHCIOBHIC JAaHHBIE PEAJbHBIX BEIUYHH C
HCIOJIb30BAHUEM Pa3HBIX CUCTEM U3MEPEHMUS;

®  COCTaBJISITh M OLIEHWBATH PA3HBIMH CIOCOOAMM YHCIIOBBIE BBHIPAYKEHUS MPU peIIeHUN
MPaKTUYECKUX 3a7a4 U 3aJa4 U3 IPYTUX y4eOHbIX IPEIMETOB.

ToxnecTBeHHbIE IPe0OPa3oBAHUSA

e (CB000/aHO ONEPUPOBATH MOHATUSMU CTETICHHU C LIETIBIM U APOOHBIM MOKa3aTeeM;

®  BBLINOJIHATH JIOKA3aTE€JIbCTBO CBOMCTB CTEMEHM C LEIBIMA M JPOOHBIMHU
MOKa3aTesiMu;

e ONepupoBaTh MOHATUSIMH «OJHOWIEH», «MHOTOWIEH», «MHOTOWIEH C OJHOMI
MEPEMEHHON», «MHOTOUYIEH C HECKOJbKUMHU TEepEeMEHHBIMUY», KOI(PPHUIMEHTH MHOTIOYJICHA,
«CTaHAapTHAas 3allMCh MHOTOYJIEHA», CTENIEHb OJTHOUICHA U MHOTOUJICHA;

e CBOOOJHO BIJIAJIETh IpUEMaMU MpPeoOpa3oBaHUs LEIBIX M APOOHO-PALMOHATBHBIX
BBIPAKCHUI;

®  BBLINOJIHATH PAa3J0KEHHE MHOTOWICHOB HAa MHOXHUTENIM pPa3HBIMHU CIIOCO0aMU, C
MCI0JIb30BaHNEM KOMOMHALIUN Pa3IMYHBIX MPUEMOB;

e ucrosib30BaTh Teopemy Buera u Teopemy, oOpaTtHyro Teopeme Buera, ans moucka
KOpHEH KBaJpaTHOTo TpEXWiieHa U JJIs pelIeHHs 3a7ay, B TOM YUCIE 3a/a4 C MapaMeTpamMu Ha
OCHOBE KBaJIpaTHOTO TPEXUICHA,

®  BBINOJIHATH JEJIEHUE MHOTOYWIEHAa HA MHOTOWIEH C OCTaTKOM;

e  JIOKa3bIBaTh CBOMCTBA KBAIPATHBIX KOPHEH U KOPHEU CTENeHH N;

®  BBINOJIHATH MIPEOOpPa30BaHUs BBIPAKEHUH, COJEpkKAIIUX KBaJIpaTHbIE KOPHU, KOPHU
CTereHu N,

e CBOOOJHO OIMEPHUPOBATh MOHITHSIMH «TOXJECTBOY», «TOXKJECTBO HA MHOYECTBEY,
«TOJIECTBEHHOE IPeoOpa3oBaHuE»;

®  BBINOJHATH pa3MyHble NPeoOpa3oBaHUS BBIPAKEHUH, COJEPKALIUX MOIYIH.

() =+
B noBceaHeBHOM KU3HU U IIPU M3YYEHHUH APYTrUX NPeIMETOB:

®  BBINOJIHATH MpeoOpa3oBaHUs U JIEHCTBUS ¢ OYKBEHHBIMU BBIPQKEHUSIMH, YHCIIOBbIE
KO3 PUIIMEHTH KOTOPBIX 3alIMCAaHbl B CTAHJAPTHOM BHJIE;

®  BBINOJHATH NPEOOpa30BaHMs PALMOHAIBHBIX BBIPAKECHUN IpPH PpEIICHUH 3a/1ad
JPYrux y4eOHBIX MPEIMETOB;

®  BBINOJHATH MPOBEPKY MPaBAONON00Us (U3MUECKUX U XUMHUYECKHX (OpMyT Ha
OCHOBE CPaBHEHUS PA3MEPHOCTEN U BAJICHTHOCTEN.
YpaBHeHHS U HEPABEHCTBA



e (CB000OAHO oOmEpUPOBaTH MOHATHSAMU: YpaBHEHHE, HEPAaBEHCTBO, PaBHOCHIIbHBIC
yYpaBHEHHUS M HEPABEHCTBA, YPaBHEHHUE, SBIAIOLICECS CIEACTBHEM JpPYroro ypaBHEHUS,
ypaBHEHHSI, PABHOCHJIbHBIC HA MHOYKECTBE, pPaBHOCHIIbHBIE TPe0Opa30BaHus ypaBHEHUI;

e pemiath pasHble BUAbI YpPAaBHEHUH M HEPAaBEHCTB M HMX CHCTEM, B TOM YHCIE
HEKOTOpbIe ypaBHeHHA 3 U 4 cTeneHel, ApoOHO-panoHaIbHBIC U UPPAIIMOHAIIBHBIE;

e 3HaTh TeopeMmy Buera [uis ypaBHEHHII CTEIEHU BBILLIE BTOPOU;

® TIOHMMaTh CMBICI TEOPEM O PAaBHOCWIBHBIX M HEPABHOCHIIBHBIX MPE0oOpa3OBaHUIX
YpaBHEHHIA U YMETh UX JJOKA3bIBATh;

®  BJAJCTHh PA3HBIMH METOJAMH PEUICHHUS YPAaBHEHHIA, HEPABEHCTB U MX CHUCTEM, YMETh
BBIOMPATh METO/I PELICHUS U 00OOCHOBBIBATh CBO BHIOOD;

®  WCIOJB30BaTh METOJ WHTEPBAIOB ISl PEIICHUS HEPABEHCTB, B TOM YHUCIIE JAPOOHO-
paMOHATBFHBIX U BKIIFOYAIONINX B CE0s1 HPPaIlMOHAIBHBIE BEIPAKCHUS;

e pemarh anredpanyecKre ypaBHEHHS M HEPaBEHCTBA M MX CHUCTEMBI C IapaMeTpamu
anreOpanvdeckuM U Tpa@uuecKiuM METOIaMU;

®  BJAJETHh Pa3HBIMU METOJIAMH JIOKA3aTeIbCTBA HEPABEHCTB;

e  pemiath ypaBHEHUS B IEJIBIX YHCIIAX;

e u300pakaTh MHOKECTBA Ha IJIOCKOCTH, 33/1aBaeMble YpaBHEHUSIMH, HEPAaBEHCTBAMHU
Y X CHCTEMaMH.

B noBceqHeBHO¥ KM3HU ¥ TPU U3YYE€HHUH PYTUX NMPeEAMETOB:

® COCTaBJATH M PEIIaTh YpaBHEHUS, HEPABEHCTBA, MX CHUCTEMBI NPH PEIICHUU 3a/1a4
IPYruX y4eOHBIX MPEIMETOB;

®  BBINOJHATH OIEHKY TNPaBAONONO0US pe3yabTaToOB, IONyYaeMbIX MNpPHU PEUHICHHH
pa3IMYHBIX YpaBHEHUH, HEPAaBEHCTB W HUX CHUCTEM IpPU pEIIeHUH 3a7ad APYTruxX YydeOHBIX
MIPEIMETOB;

® COCTaBJISITh W pellaThb YpaBHEHHUS M HEPABEHCTBA C IMapaMeTpaMu IMpU pPEUICHUH
3a/1a4 JpYrux y4yeOHbIX MIPEIMETOB;

®  COCTaBJISTh YpaBHEHHE, HEPAaBEHCTBO WJIM UX CHCTEMY, OIHKCHIBAIOIIME pPEaTbHYIO
CUTYAIMIO WIH NMPUKJIAJHYIO 337a4y, HHTEPIPETUPOBATH NOJyYCHHbIE PE3YIbTATHI.

D yHKUUHA

e (CB000JHO ONEepUpPOBaTh MOHATUSIMH: 3aBUCUMOCTh, (PYHKIIMOHAJIbHAS 3aBUCUMOCTb,
3aBUCHMas M He3aBUCUMas NepeMeHHble, (QDYHKIUS, crocoObl 3aaHus (YHKUWU, apryMEHT U
3HaueHue (YHKIHUH, 00JIaCTh OMpeAeNieHUs] U MHOKECTBO 3HAYCHMsI (PYHKLIUU, HYyIU (QYHKIUH,
MIPOMEXYTKA 3HAKOMOCTOSHCTBA, MOHOTOHHOCTb (YHKIIMM, HauOOJIbllee M HaMMEHbIIee
3HAYCHMS, YETHOCTH/HEYETHOCTh (DYHKIMH, NEPUOIUYHOCTh (YHKIUMU, Tpaduk G(YHKINH,
BEpTHUKAIbHAsI, TOPU30OHTANIbHAS, HAKJIOHHAS aCUMITOTHI; TpaduK 3aBUCUMOCTH, HE ABISIOLIEHCS
dynkuuei,

e crpouth rpaduku (QYyHKOUI: JTUHEHHOW, KBaIpaTUYHOU, JIPOOHO-TMHEHHOH,
CTEHICHHOM HPH Pa3HBIX 3HAYCHHAX MOKA3aTels CTENeHH, Y =|X|;

® HCIONB30BaTh IpeoOpasoBanus rpaduka ¢ynkuuum y= f(x) 111 mocrpoeHus
rpadukos Gpynkuuit y =af (kx+b)+c;

e  aHANM3UPOBATH CBOICTBA PYHKIMI U BUJ rpaduka B 3aBUCUMOCTH OT MaPaMeTPOB;

e CcBOOOJHO  ONEPUPOBATH  MOHATHAMU:  HOCJIEIOBATENBHOCTb, OrpaHUYEHHAS
MOCJIeI0BaTeIbHOCTh, MOHOTOHHO BoO3pacTaromas (yObIBarolias) MOcCiIeA0BaTEIbHOCTh, Mpeesn
MOCIEIOBATEeIbHOCTH,  apuU(MeTHdecKas  Nporpeccusi,  IeoMeTpuuYecKass  MpOrpeccus,
XapaKTepUCTUYECKOE CBOMCTBO apu(MeTHueckoil (reoMeTpruuecKoit) Mporpeccuy;

® HCNOJB30BaTh METOJl MaTeMaTW4YecKOW MHIYKIUH Ui BBIBOAA  (OpPMYII,
JI0Ka3aTeIbCTBA PABEHCTB M HEPABEHCTB, PELICHUS 3a/1a4 Ha JIeTUMOCTh;

®  yccreoBaTh MOCIeI0BATEIbHOCTH, 3aJaHHbIE PEKYPPEHTHO;

e pemarh KOMOMHHMpPOBAHHBIE 337a4M Ha apU(PMETUYECKYI0 M T'€OMETPHUYECKYIO
MIPOrPECCHH.

B noBceHeBHO¥ KM3HM M IPU U3YYE€HHUH JPYIUX NPeAMETOB:



®  KOHCTPYHPOBATh U HCCIENOBATh (DYHKIINHU, COOTBETCTBYIOIINE PEATHHBIM MPOLIECCaM
U SIBJICHUSIM, MHTEPIPETUPOBATH IMOJYYECHHBIE PE3YyIbTaThl B COOTBETCTBUH CO CICHU(PHKON
HCCIJIEyEMOTr0 IIpoLecca WK SIBJICHMUS;

®  HCMOJB30BaTh rpaUKy 3aBUCHUMOCTEH JJISI MCCIIEAOBAaHUS pEalbHBIX MPOIECCOB U
SIBJICHU;

®  KOHCTPYUpPOBATh M MCCIEAOBATh (PYHKLUUU MPHU PELICHUHU 3a1ad APYruX y4eOHbIX
MPEIMETOB, MHTEPIPETUPOBATH IOJYYCHHBIE PE3YIbTaThl B COOTBETCTBUH CO CICHU(PHKON
y4eOHOTO TpeIMeTa.

CraTncTNKa M TeOpusi BepOATHOCTEMH

e (CB000aHO ONIEPUPOBATH MOHATUSAMH: CTOJIOUATHIE U KPYTOBBIE THArPaMMBbI, TAOIHIIbI
JTAHHBIX, CpeaHee apuMeTHIecKoe, MeInana, HanboJbIlIee U HauMEHbIIIee 3HaYEHUsI BRIOOPKH,
pa3Max BBIOOPKH, AUCIIEPCHUS U CTaHIAPTHOE OTKJIOHEHUE, CllydaiiHasi H3MEHYMBOCTb;

e  BbIOMpaTh HauboJsee ya00HbIN crIoco0 npeacTaBieHus: HHGOPMaLnK, aIeKBaTHbIN €€
CBOMCTBAM M IICJISIM aHAIIN3a;

®  BBIYHCIATH YUCIIOBBIE XaPAKTEPUCTUKN BHIOOPKU;

e  cBOOOJHO ONEPUPOBATh NOHIATUSIMU: (PaKTOpUA YUCIA, IEPECTAHOBKH, COUETAHUS U
pa3melenus, TpeyroiabHuk [lackans;

e CBOOOJHO oOMNEpUpPOBaTh TMOHATUSMHU: CIIY4alHBIN OMBIT, CIy4alHBIA BBIOOD,
WCTIBITAHWE, DJJIEMEHTApHOE CclydyailHoe CcoObITHE (MCXOJ), KIACCHYECKOe OIpeesieHre
BEPOSITHOCTH CIIy4allHOTO COOBITHS, OMNEpallud HaJ CIy4alHbIMH COOBITHSIMH, OCHOBHbBIE
KOMOHHATOpHbIE (POPMYJIBI;

e CBOOOJHO oOMNEpUpPOBaTh MOHATUSMHU: CIIYy4alHBI OMBIT, CIy4alHBIA BBIOOD,
WCIIBITAHWE, DJJIEMEHTapHOE CclydyaiiHoe coObITHe (MCXOJ), KIACCHYECKOe OIpeesieHre
BEPOSITHOCTH CIIy4allHOTO COOBITHS, OMNEpalMd HaJ CIy4alHbBIMH COOBITHSIMH, OCHOBHBIE
KOMOMHATOPHBIC (POPMYIIBI,

e 3HAThb NpPUMEpHl CIy4yalHBIX BEJIWYMH, M BBIUUCIATH HUX CTATUCTUYECKHE
XapaKTEePUCTUKH;

®  HCHOJIb30BaTh (GOPMYIIBI KOMOWMHATOPUKHU MIPHU PEIIEHUH KOMOWHATOPHBIX 3a/1a4;

e pemiath 3a7ayd Ha BBIUMCICHHE BEPOSATHOCTH B TOM YHCIE C HCHOJIb30BAHUEM
dhopmy.

B noBcegHeBHOI KU3HM U NIPH U3YYEHUH JPYTUX MPeIMeTOB:

® [pPEeACTaBIATh HMHPOpPMAIMIO O pEalbHbIX Npolleccax M SBICHUSIX CIOCOOOM,
a/IeKBaTHBIM €€ CBOMCTBAM U €U UCCIIEIOBAHMUS;

® aHaNM3UPOBATh M CpPaBHHBAThb CTAaTHCTUYECKUE XApPAKTEPUCTHKH BBIOOPOK,
MOJIyUEHHBIX B TIpOILIECCEe pELICHUs MPUKIATHOW 3a/ladyd, HM3Yy4YCHHUs] PEaJbHOTO SIBJICHUS,
pelIeHUs 3a/1a4K U3 IPYTUX y4EOHBIX MTPEIMETOB;

®  OIEHUBATh BEPOSITHOCTH PEATHLHBIX COOBITUHN U SIBICHUHN B PA3JIMYHBIX CUTYAIIHUSX.
TexcToBBIC 327291

e Pemath mpocThle U CIOXKHBIE 3a7a4d, a TaKXKe 3aJaud MOBBIIICHHONW TPYIHOCTH H
BBIJCIISATh UX MaTEMATHUECKYIO0 OCHOBY;,

®  pacrmo3HaBaTh pa3HbIC BUBI U TUIIBI 33/1aY;

®  HCIIOJIb30BaTh pa3Hble KPATKHE 3alMCH KaK MOJIEIM TEKCTOB CIOXHBIX 3a7ad U 3a1a4
MOBBIIIEHHON CJIOKHOCTH [UIsl TMOCTPOEHUS TOMCKOBOM CXeMbl M pELIeHHs 33a7ad, BbIOUpATh
ONTUMAJIBHYIO JJISl pacCMaTpUBAaeMO B 3a/laue CUTYalluu MOJIeNIb TEKCTA 3a1auu;

e  pa3nMyaTh MOJAENb TEKCTa U MOJEIb PEIICHUs 3aJaud, KOHCTPYUPOBaTh K OJHOMN
MOJEIN PEUIEHM CIOKHBIX 3a7jad Pa3Hble MOJEIH TEKCTA 331a4H;

®  3HATh M MPUMEHATH TPH crocoba MOUCKa pelIeHus 3a1a4 (0T TpeOOBaHUS K YCIOBUIO
1 OT YCTIOBUS K TpeOOBaHHIO, KOMOWHHUPOBAHHBIH);

®  MOJICIIMPOBATh PACCYXKACHUS MIPU OUCKE PEIICHHUS 33124 ¢ IOMOIIBIO Tpad-CXeMBbI;

®  BBIJIEJATH ATAIBl PEUICHUS 337a4l U COJepKaHNe KaXKJJ0ro HTara;

e yMeThb BBIOMpPATh ONTHUMAJbHBIA METOJ pELIeHHs 3aJaud U OCO3HaBaTh BHIOOD
METOJla, pPAacCMaTpUBATh pAa3JIMYHbIE METOJ/bl, HAXOIUThb pa3Hble pEIIeHUS 3aJa4H, €CIH



BO3MOJKHO;

®  AHANM3UPOBATH 3aTPYAHEHU MPH PEIICHUU 3a1a4;

®  BBINOJHATH PA3JIUYHBIC MPEOOpPa30BaHUs IMPEUIOKEHHON 3a/aud, KOHCTPYHPOBATh
HOBBIE 33/1a41 U3 JAHHOU, B TOM YHCIIe OOpaTHEIE;

®  UHTEPNPETHPOBATH BBIUUCIUTENBHBIE pPE3yIbTaThl B  3ajaye, HCCIEAOBaTh
[IOJIyYEHHOE pelIeHUE 3a1auu;

® U3MEHATh YCIOBME 3agad (KOJMYECTBEHHBIE WJIM KAueCTBEHHBIC JIaHHBIE),
HCCIIEI0BAaTh U3MEHEHHOE IPE0Opa30BaHHOE;

®  AHATM3UPOBATH BCEBO3MOXKHBIE CUTYAI[H B3aMMHOTO PACIIOJIOKEHUS IBYX 00BEKTOB
Y M3MEHEHHUE UX XapaKTEPUCTHK NPH COBMECTHOM JABIDKEHHH (CKOPOCTH, BPEMS, PACCTOSIHUE)
NP pElIeHUE 3a/1a4 Ha JBIDKEHHE JBYX OOBEKTOB KaK B OJHOM, TaK M B IPOTHBOTIOIOKHBIX
HaTpaBJICHUAX, KOHCTPYUPOBATh HOBBIE CUTYallMd HAa OCHOBE M3MEHEHHS YCIOBHH 3aJauu TpU
JBYDKEHUH TI0 PEKE;

®  JCCleoBaTh BCEBO3MOXKHBIE CUTYAIMH MPH PEUICHUH 33a/1a4 Ha JBU)KCHHUE IO PEKe,
paccMaTpUBaTh pa3HbIe CUCTEMBI OTCUETA;

e  pemiath pa3HOOOpa3HbIE 337aUu «HA YaCTNY;

e  pemath U 000CHOBBIBATH CBOE pEllIEHUE 3aj1au (BbIIEIATh MaTEMaTHUECKYI0 OCHOBY)
Ha HaX0X/IEHUE YaCTH YMCIIa ¥ YUCIIa TI0 €T0 YaCTH Ha OCHOBE KOHKPETHOTO CMBICTIA IPOOH;

e OOBSICHATH WICHTUYHOCTDH 3a/1a4 Pa3HBIX THUIIOB, CBS3BIBAIOIINX TPU BEIWYHWHEI (Ha
paboTy, Ha TOKYIKH, Ha JBUKCHHE). BBIACTATH STH BEIMYMHBI U OTHOIIEHHS MEXIYy HHMH,
MPUMEHSTH UX MIPH PEIICHUH 33]1a4d, KOHCTPYHPOBaTh COOCTBEHHBIE 33/1a4 YKa3aHHBIX THIIOB;

®  BJIAJCTh OCHOBHBIMH METOJIAMH PEIICHUS 33Jad Ha CMECH, CIUIABbI, KOHIIEHTPAIIHH,
UCIOJb30BATh UX B HOBBIX CUTYAIUSIX M0 OTHOLIECHUIO K U3YYEHHBIM B Ipoliecce 00yueHMs;

e  pemarth 3a/a4M Ha MPOLEHTHI, B TOM YHUCIIE, CI0XKHBIE IPOLEHTHI ¢ 000CHOBAHUEM,
WCIIOJIb3YsI pa3HbIE CIIOCOOHI;

®  peularh JOIMYECKUE 3a7aYl Pa3HbIMM CIIOCOOAMHU, B TOM UHCIE, C ABYMsI OJOKaMHU U
¢ TpeMs OJIOKaMH JTaHHBIX C TIOMOIIBIO TAOJIHIT,

e pemare 3aJauyd O KOMOMHATOPUKE U TEOPUM BEPOSTHOCTEH HAa OCHOBE
UCIOJIb30BAHUS U3YYEHHBIX METO/I0B U 00OCHOBBIBATh PEILICHUE;

®  peulaTh HECJIOXKHbIE 33/1a4M 110 MAaTEMATUYECKOH CTaTUCTHKE;

® OBJIQZIETh OCHOBHBIMH METOJAMHU pPELICHMs CIOKETHBIX 3a/1ad: apu(pMETHUUYECKHH,
anreOpandeckuii, nepedop BapuaHTOB, FEOMETPUUECKUH, rpadMueCcKuil, IPUMEHATh UX B HOBBIX
10 CPABHEHUIO C U3YUYEHHBIMU CUTYaIUSX.

B noBceqHeBHOM KM3HHM M IIPU M3yYEeHHUH JPYrUX NPeAMETOB:

® KOHCTPYMpOBaTb HOBbIE M [JaHHOM 3ajauM 3aJayHble CUTYallMM C Y4ETOM
pealbHBIX XapaKTEPUCTHK, B YACTHOCTH, NPH PELICHUH 3a7ay Ha KOHLEHTpAalUH, YYUTHIBATh
IUIOTHOCTh BEILECTBA; PellaTh U KOHCTPYUPOBATh 3aJjauyd HA OCHOBE PACCMOTPEHUS PealbHbIX
CUTYyallUii, B KOTOPBIX HE TPeOyeTCsl TOUHbII BHIYUCIUTENIBbHBIN PE3ylbTaT;

e  peulaTh 33Ja4d HA JABM)KEHHE IO PEKe, pacCMaTpUBasi pa3Hble CUCTEMbl OTCUETA;

® KOHCTPYMpOBaTb  3aJauyHble  CHUTyallud, OpUOIMKEHHblE K  pealbHOM
NEeWCTBUTENLHOCTH.

I'eomeTpuuyeckue purypbl

e (CB0060AHO oOmepUpoOBaTh T€OMETPUUECKUMM IOHATUSAMHU IPU PELICHUH 33734 U
IIPOBEICHUU MaTeMaTUYECKUX PacCyKICHUH;

®  CaMOCTOSATENILHO (OPMYIUPOBATH OINPECIEHHUS T€OMETPUYECKUX (UTYp, BBIIBUraTh
TUIOTE3bl O HOBBIX CBOWCTBaX M INpH3HAKaX TFeOMETPUUYECKMX (GHUryp M OOOCHOBBIBaTH WU
onpoBepraTh HMX, 0000IIAaTh MM KOHKPETH3MPOBATH PE3yJIbTaThl HAa HOBbIE KIJAcChl (UTYp,
MIPOBOJIUTH B HECJIOKHBIX CIYYasx KJIacCH(PUKALNIO GUTYp N0 pa3IMYHBIM OCHOBAHUSM;

®  HCCIenoBaTh YEePTEkKH, BKJTIOYAs KOMOWHAIUU buryp, U3BIIEKATh,
MHTEPIPETUPOBATh U MPEOOPa30BBIBATh MH(DOPMAILIHIO, ITPEJICTABICHHYIO Ha YepTEeKax;

e pemath 3aJaydl F€OMETPUYECKOTrO COJAEp)KaHUs, B TOM YHCIE B CUTYaIHsX, KOI/a
AITOPUTM PpEIICHUS HEe CJelyeT SBHO M3 YCJIOBHUS, BBIIOJHATH HEOOXOJUMBbIE Ui pEIIEeHUs



3a/1auy JIOIIOJIHUTENIbHbIE IOCTPOEHUS, HCCIEN0BaTb BO3MOKHOCTb IIPUMEHEHHUS TEOpeM U
bopmyIn Ui peleHns 3a1a4;

e  (GopMyIHPOBATH U IOKA3bIBATH TEOMETPUUYECKHE YTBEPIKICHHUS.

B noBcegHeBHOM JKU3HM U NPH U3YyYEeHUH APYTUX MPeIMeTOB:

®  COCTaBJIATH C HCIIOJIb30BAaHHEM CBOMCTB T'€OMETPHUECKHX (UTYp MaTeMaTH4YeCKHe
MOJENU Ui PEIIeHUs 3aJad IMPAKTUYECKOro XapakTepa W 3aJady U3 CMEXHBIX JUCHUIUIMH,
HCCIIEI0BATh MOTY4YEHHbBIE MOJIEJIN U UHTEPIPETUPOBATh PE3YIIbTAT.

OTHomIeHus

e Bragerb NOHATHEM OTHOLIEHUS KaK METAalPEIMETHBIM;

e  CcBOOOJHO ONEPUPOBATH MOHATHAMH: PAaBEHCTBO (PUTYp, paBHBIC (HUTYPHI, PABEHCTBO
TPEYrOJbHUKOB, MapajuIeIbHOCTh MPSAMBIX, NEPHEHAUKYISIPHOCTb HPSIMBIX, YIJbl MEXKIY
NpsIMBIMU, TEPIEHIUKYJSAp, HAKIOHHAs, NpPOEKIUs, mnojodue ¢uryp, moaoOHbe (GUTYpHI,
0100HbBIE TPEYTOJIbHUKH;

®  WCIIOJIb30BaTh CBOMCTBA MOJOOMS M paBEHCTBA (GUIyp IPH PEIICHUH 3ajay.

B noBcegHeBHOM KU3HM M NIPH U3YYEeHUH APYTUX NPeIMeTOB:

®  WCIOJIb30BaTh OTHOLIEHMS JUISI TOCTPOEHUS M MCCIENOBAaHUS MaTeMaTHYeCKUX
Mozenell 00bEKTOB peaibHOM KU3HU.

N3mepenus n BbIYUCIEHUS

e (CBo0o0aHO omepupoBaTh MOHATHIMM JUIMHA, IUIOWAAb, OOBEM, BEMMYMHA YyIila Kak
BEJIMYMHAMH, KCII0JIb30BAaTh PAaBHOBEIMKOCTh U PAaBHOCOCTABJICHHOCTh MPH PELICHUM 3ajad Ha
BBIYHCIIEHUE, CAMOCTOSTEIBHO TOJIYYaTh U UCIOJIb30BaTh (DOPMYJIBI sl BRIYMCICHUH TUIOIIa el
u 00BEMOB (uryp, cBOOOJHO ONEPUPOBATH LIMPOKUM HAOOPOM (GOpPMYN HA BBIYHCIEHHE MPHU
pELIEHNH CIIOXKHBIX 3a/1a4, B TOM YUCIIE U 33Ja4 Ha BbIYUCICHHE B KOMOMHALMIX OKPYKHOCTH U
TPEYroJIbHUKA, OKPYKHOCTH U YETBIPEXYTOJIbHUKA, & TAKXKE C IPUMEHEHUEM TPUTOHOMETPHH;

®  CaMOCTOATENIBHO (POPMYIMPOBATH TMIIOTE3bI U IPOBEPATH UX JOCTOBEPHOCTb.

B noBceqHeBHON KM3HHM M IIPU U3YYEeHHUH JPYIUX NPEAMETOB:

e CBOOOTHO oOmepupoBaTh (opMylnaMyd TPH pEHICHUH 3a7a4 B JPYIHX Yy4eOHBIX
IpeaMeTax U Ipu NPOBEICHUH HEOOXOAMMBIX BBIYHUCIEHUH B peaIbHOM KU3HH.
I'eomeTpuyeckue nMocTpoeHnst

e OmnepupoBaTb MNOHITHEM HAa0Opa 3JIEMEHTOB, OIPEIEISAIOIINX TeOMETPUUYECKYIO
durypy,

e  BJAJETh HAOOPOM METOJIOB MOCTPOECHUM LIUPKYIIEM U JIMHEHKOM;

®  [POBOJUTH AaHAIN3 U PEAIM30BBIBATH 3TAIIbl PEIICHUS 33/1a4 Ha [IOCTPOCHUE.

B noBceqHeBHON KM3HHM M IIPU U3YYE€HHUH JPYIUX NPeAMETOB:

®  BBINOJIHATH IOCTPOCHUS HA MECTHOCTH;

®  OLIGHUBATh pa3Mephl pealbHbIX 00BEKTOB OKPYKAIOIIEI0 MHUpA.
IIpeoOpa3zoBanusi

e OnepupoBaTb JABWXKEHUSIMU H IpeoOpa3oBaHUSAMU KaK MeTallpeIMETHbIMU
MOHATUSMU;

®  ONEpHPOBATH NOHATUEM JIBI)KEHUS U IpeoOpa3oBaHUs MOA00Us [l 000CHOBAHUM,
cBOOOJIHO BJIAJETh MpHEMaMH MOCTPOEHHs (PUryp ¢ MOMOUIbIO JBMKEHUH U MpeoOpa3oBaHUs
no1o0us, a TaKke KOMOMHAMAMH JIBYKEHHH, ABWKEHUH U TpeoOpazoBaHUI;

® JCNOJB30BaTh CBOMCTBAa JBMKEHUH UM  MpeoOpa3oBaHMN Ui  NPOBEJCHHUS
000CHOBaHMS U JI0Ka3aTeIbCTBA YTBEPKACHUH B TEOMETPUHU U IPYTUX Y4EOHBIX MpeIMeTax;

®  TI0JIb30BaThCs CBOMCTBAMM JBMKEHUM U MpeoOpa3oBaHU IPU PEIICHNH 3a/1a4.

B noBcegHeBHOM KU3HM M NIPH U3YYCHHH APYTUX NPEIMETOB:

® [pPUMEHATh CBOWCTBA JBIKEHHMM M NOPUMEHATh NOA0OME JUIsI TOCTPOCHUH U
BBIYUCIICHUM.

BekTopbl 1 KOOPAMHATHI HA IVIOCKOCTH

e (CB000AHO oOmepUpoBaTh TMOHATHAMU BEKTOpP, CYMMa, Pa3HOCTb BEKTOPOB,
IIPOM3BEACHUE BEKTOpa Ha YHCJIO, CKAIAPHOE IPOU3BEACHHUE BEKTOPOB, KOOPAMHATBHI Ha
IIJIOCKOCTH, KOOPAMHATBI BEKTODA,



®  BJIAJICTh BEKTOPHBIM U KOOPJIWHATHBIM METOJOM Ha IJIOCKOCTH JJIs PEUICHHUS 3a]a4y
Ha BBIYMCJICHUE 1 JI0KA3aTeIbCTBA,

®  BBINOJHATh C ITOMOUIBIO BEKTOPOB M KOOPJIMHAT JOKA3aTEIbCTBO HM3BECTHBIX EMY
reoMeTpuIeckux (hakToB (CBOMCTBA CPEIHUX JIMHUHM, TEOPEM O 3aMeYaTeIbHBIX TOYKAX U T.I.) U
MOJTy4aTh HOBBIC CBOMCTBA M3BECTHBIX (DUTYD;

®  CIOJIb30BaTh YPAaBHEHUS (PUTYp JJIsl pelIeHU 3a7a4 U CAMOCTOSITEIIbHO COCTaBIISTh
YpaBHEHUS OTACIBHBIX IIOCKUX QUTYP.
B noBceHeBHOM KU3HU U NIPU U3YYEHUU APYTUX NpPeIMeTOB:

®  WCIIOJIB30BAaTh TOHATHS BEKTOPOB W KOOPIWHAT JUIsl PEIICHHS 3a1ad 1o (usuke,
reorpaduu u APyruM y4eOHBIM TIPEIMETaM.
HcTropus MmaTreMaTUKH

e [loHnmaTh MaTEMAaTHKy KaK CTPOTrO OPraHM30BAHHYIO CHCTEMY HAYYHBIX 3HAHUU, B
YaCTHOCTH BJAJETh TPEJICTABICHUAMH OO0 aKCHOMAaTHYEeCKOM TIOCTPOEHHUU TEOMETPUU U
MEPBUYHBIMU MPEACTABICHUSMH O HEEBKJIMIOBBIX TEOMETPUSAX;

® paccMarpuBaTh MAaT€MaTUKy B KOHTEKCTE HWCTOPUM PA3BUTUS IMBWIM3ALUN U
HWCTOPHUH PA3BUTHS HAYKH, IOHUMATh POJIb MaTEMAaTHKH B pa3BuTuu Poccum.
MeTtoapl MaTeMaTHKH

e Brnagerp 3HaHUSAMH O PaA3IUYHBIX METOJaX OOOCHOBAaHUS W OMPOBEPKEHUS
MaTEMaTHYECKUX YTBEPKACHUN U CAMOCTOSITEIbHO TPUMEHSTh UX;

e  BIIAJICTh HABBIKAMM AHAJIM3a YCJIOBUS 33a4d M OMNPEICICHUS MOIXOIAIIMNX IS
perieHus 3a/1a4 U3Y9eHHBIX METOJIOB WM UX KOMOWHAIIHH;,

®  XapaKTepU30BaTh MPOU3BEACHUS HUCKYCCTBA C€  YYETOM  MaTE€MaTHYECKUX
3aKOHOMEPHOCTEH B  MPUPOAE, HCIOJIb30BaTh MAaTeMaTHYECKHE 3aKOHOMEPHOCTH B
CaMOCTOSITEIbHOM TBOPYECTBE.

COJEP)KAHHME YYEBHOT'O IPEJIMETA

ConepkaHue KypcoB MaTeMaTHKH S5—6 KiaccoB, aireOppl M TeOMEeTpuu 7—9 Ki1accoB
00BEIMHEHO KaK B HCTOPHYECKH CJOXXHMBIIMECS JUHUW (4YUCiIOBas, anreOpandeckas,
reoMeTpuueckas, (GyHKIMOHAJIbHAs M JIp.), TAK U B OTHOCHUTEJIHLHO HOBBIC (CTOXAacTHYECKas
JUHUS, «pealibHas MaTeMaruka»). OTIeNbHO TPEICTaBIICHB JIMHUS CHOKCTHBIX —3ajad,
HUCTOPUYECKAs JTUHUSI.

DJieMeHThI TEOPHUH MHOKECTB U MAaTeMATH4Y€eCKOM JTIOTUKH

CornacHo ®I'OC ocHoBHOTO 001IEr0 00pa30BaHUs B KypC MAaTeMaTHKW BBEACH pasiell
«Jloruka», KOTOpPBII HE Mpe/oaraeT JOMOJIHUTEIBHBIX YaCOB HA M3yYCHUH U BCTPaWBAETCS B
pa3nuyYHbIE TeMbl KypCOB MaTeMaTHKUd M HH(POPMATHKU U TMpEABapsSeTCs O3HAKOMIICHHEM C
AJIEMEHTaMHU TEOPUH MHOXKECTB.

MHo:KecTBa M OTHOIIEHUS] MEKIY HUMH

MHOXECTBO, Xapakmepucmuieckoe C80UCm80 MHONCECmMEd, SIIEMEHT MHOXKECTBa, nycmoe,
KOHeuHoe, OeckoHeuHoe MHodcecmeo. llomMHOXecTBO. OTHOIICHHE NPHHAIICKHOCTH,
BKJIFOUEHUSI, PaBEHCTBA. DJIEMEHThI MHOKECTBA, CIIOCOOBI 3a/laHUsl MHOXECTB, PACHO3HABAHUE
NOOMHONCECMS U INEMEHMNO8 NOOMHONCECME C UCNOIb308AHUEM KpY20os Diliepa.

Onepanum HaX MHOKeCTBAMHM

[lepeceuenne u 0oO0beOUHEHHE MHOXECTB. Pa3Hocmb  MHOdJCecms,  OONOJIHeHUe
MHOdCcecmsea.Mumepnpemayus onepayuii Ha0 MHOMCECM8amu ¢ NOMOWbIO Kpy2os Jiiiepd.

9J1eMeHTbI JOTHKH

Omnpenenenue. YTBepKaeHUs1. AKCHOMBI U TeopeMbl. JlokazaTenbcTBO. Jl0Ka3aTenbCTBO OT
npotuBHOTO. Teopema, oOpatHas qanHou. [Ipumep u KOoHTpIIpUMED.

Broicka3biBaHus

HNcTuHHOCTD W JIOXKHOCTH BBICKa3blBaHUS. (CodicHble U npocmble  BblCKA3bIBAHUSL.
Onepayuu HA0 8bICKA3bIBAHUAMU C UCNOIb30BAHUEM JIOSUYECKUX CBA30K: U, UTU, He. YcioeHbie
BbICKA3bIBAHUS (UMNIUKAYULL).



Conepxxanue Kypca MaTeMaTHKH B 5—6 ki1accax

HarypaabHble ync/ia M HYJIb

HarypajbHbIil psii Yuce U ero CBOMCTBA

HarypaibHOe 4HMCIIO, MHOXECTBO HATypaJIbHBIX YHCE W €ro CBOMCTBa, M300pakeHue
HaTypaJbHbIX YUCEJ TOYKAMH Ha YUCJIOBOM MNpsMoil. MCnosib30BaHME CBOMCTB HATYyPAJIbHBIX
YUCeJl [PU PEUICHUH 3a1a4.

3anuch U YTeHHEe HATYPAJIbHBIX YHCe

Paznuune mexnay uudpoit um umciaom. Ilo3unmoHHas 3amuch HaTypajlbHOTO 4YHCIIA,
MIOMECTHOE 3HaueHue HUQPBI, pa3psibl U KIACChl, COOTHOIIEHUE MEXIY IBYMS COCEIHUMU
pa3psAHBIMU €IMHUIIAMH, YTEHHUE U 3aIUCh HATYPAJIbHBIX YUCETL.

Oxpyr/ieHne HaATypPaJIbHbIX YHCeJ

Heo6xomumocTs okpyriienus. [IpaBuio okpyrieHus: HaTypaJibHBIX YHCEIL.

CpaBHeHMe HATYPAJBbHBIX YK CeJ, CPaBHeHHE ¢ YUCI0oM ()

[ToHsiTMEe O CpaBHEHUM YUCET, CPABHEHHE HATYPaJbHBIX YHUCENl APYT C IPYTOM MU C HYJIEM,
MaTeMaThiecKas 3aluch CPaBHEHHH, CTIOCOObI CPAaBHEHUS YUCEL.

JeiicTBHUA ¢ HATYPAJIbHBIMH YHCJIAMHU

CnoxeHue M BBIYMTAHHE, KOMIIOHEHTHI CJIOKEHHS W BBIYUTAHHS, CBSI3b MEXKIY HUMHU,
HAXOXJEHUE CYMMBI 1 PA3HOCTH, U3MEHEHHE CYMMbI U PA3HOCTHU MPH U3MEHEHUH KOMIIOHEHTOB
CIIOJKCHHMS M BEIUMTAHUS.

YMHOXEHUE W JACJIICHUE, KOMIIOHEHTHl YMHOXEHHUS W JIEJI€HUS, CBSI3b MEXIYy HHUMH,
YMHOXEHHUE W CIIOKEHHWE B CTOJIOWK, JIEJICHUE YTOJIKOM, MPOBEPKA pPE3ysibTara C IMOMOIIBIO
MPUKHUJIKA U OOPaTHOTO JIEHCTBHSI.

[lepemecTUTENbHBII W COYETATENIBHBIM  3aKOHBI  CIOKEHHSI M yYMHOXEHUA,
pacrpeenuTeIbHbIN 3aKOH YMHOXKEHUSI OTHOCHUTENIBHO CIIOKEHUS, 0O0CHOBAHUE ANICOPUMMOB
BbINOJIHEHUS APUPMEeMUYecKux Oeucmeutl.

CreneHb ¢ HATYPAJIBbHBIM MOKa3aTeJIeM

3anuch yuciaa B BUJIE CYMMBI Pa3psIHBIX CIAraéMbIX, MOPSAIOK BBINOJHEHUS ICUCTBUM B
BBIPAKECHUSAX, COJEPKAIIUX CTENEHb, BBIYUCICHUE 3HAYCHH BBIPAKEHUM, COIEpKAIIUX
CTCTICHb.

YucnoBble BbIPaKeHUSI

YucnoBoe BbIpaKEHHUE U €r0 3HAaYEHUE, MTOPSAJIOK BBINOJHEHUS ACHCTBUI.

JlejeHue ¢ ocTaTKOM

Jlenenre C OCTaTKOM Ha MHOXECTBE HATYPaJIbHBIX YHCEIN, CBOUCMBA OeleHUs C
ocmamkom. IIpakTudeckue 3aauu Ha JEJICHUE C OCTATKOM.

CgoiicTBa U NPU3HAKH JAEJIMMOCTH

CBOIiCcTBO €TMMOCTH CyMMBI (pa3HocTu) Ha uucno. [IpusHaku genumoctu Ha 2, 3, 5, 9,
10. Ilpusnaxu oenumocmu na 4, 6, 8, 11. Jokazamenbcmeo npuznakos oeiumocmu. Pemenue
MPAaKTUYECKHUX 3a7a4 C TPUMEHEHHUEM MPU3HAKOB JCIIMMOCTH.

Pasyio:xxeHnne yuciia Ha MPOCTbie MHOKUTEIH

[IpocTeie U cocTaBHBIC YHCIIA, pewemo Ipamocgena.

Pa3noxxenune HaTypagbHOIrO YMcCiIa HA MHOKHMTEIH, PA3JI0kKEHUE HA MPOCThIE MHOXHUTEIH.
Konuuecmso Oenumeneii wucna, ancopumm pasiodfCeHusi 4ucia HaA NPOCHble MHONCUMENU,
OCHOBHAsL MeopemMa apugmemuxu.

AuredpanyecKkue BbIPaKeHH

Hcnonb3oBanue OykB Juisi 0003HAYEHHS YKCET, BRIYUCICHUE 3HAUYCHUs anreOpandecKoro
BBIPKEHUS, TPUMEHEHUE aNreOpanvdeckuX BBHIPAKEHUH I 3alHCH CBOWCTB apU(pMETHUYECKUX
JeMCTBHI, MpeoOpa3oBaHue aNreOpandecKiuX BHIPAKEHUI.

JeanTenu U KpaTHbIe

JlenuTtenb U €ro CBOWCTBA, OOMIMK NeNUTeNh OBYX U Oojiee 4uceln, HAauOOMbIIUNA OOIuit
JIeNUTENb, B3aUMHO MPOCTHIE YMCIIA, HAX0XJACHUE HanboJbiiero oomiero aenutens. KpatHoe u
€ro CBONCTBa, 00IIee KpaTHOE OBYX M Oojee yucell, HaUMEHbIIee 00IIee KPaTHOE, CIOCOOBI
HaXO0XJICHUS HAUMEHBIIIETO 00IIero KpaTHOrO.

JApoou



OO0ObIKHOBEHHBIE IPOOH

Hons, yactb, aApoOHOE uHCHO, ApoOb. [IpoOHOE dYHCIO Kak pe3yabTaT JeNeHHS.
[IpaBunbHBIC U HEMPABUIIbHBIE APOOH, CMEIIaHHas JpoOb (CMEIIaHHOE YHCIIO).

3anuce HaTypaJbHOTO YHCJa B BUAE APOOHM C 3aJaHHBIM 3HAMEHATEJIeM, peoOpa3oBaHue
CMEIIaHHOH Ipo0OU B HEMPABUIBHYIO POOh U HA00OPOT.

[TpuBenenne apoOeii k oOmemMy 3HaMeHaTeln0. CpaBHEHHE OOBIKHOBEHHBIX JIPOOCH.

CrnoxeHue U BhIYUTaHUE OOBIKHOBEHHBIX Ipo0ei. YMHOXKEHUE U JIeJICHUE 0OBIKHOBEHHBIX
IpOOCi.

Apudpmernueckue IeiHCTBHUS CO CMEIIaHHBIMU IPOOSMHU.

Apudpmerrueckue 1eHCTBHS ¢ APOOHBIMHI YUCIIAMH.

Cnocobvl payuonanuzayuu bl4UCIeHUL U UX NPUMEHeHUe NPU 8bINOTHEeHUU 0elUcmEull.

JecaTuunbie ApoduU

Henast u npobOHas yactu aecatuyHod apodu. IIpeoOpa3oBaHue ecATHUHBIX ApoOel B
00bIkHOBeHHBIE. CpaBHEHHME NECATUYHBIX JApoOei. CroKeHHe W BBIYUTAHUE JIECATHYHBIX
npoOeit. OKpyriieHHe AECATHYHBIX ApoOei. YMHOXKEHUE U JEJICHUE ECATUYHBIX IpoOeH.
IIpeobpazosanue o06vIKHOBeHHbIX Opobell 6 Oecamuunble Opodu.Koneunvlie u bOeckoHmeuHble
oecsamuyHvle OpoouU.

OTHOmEHne ABYX YHCe

Macitab Ha rmane u kapte.[Iponopuuu. CoiicTBa Mponopiuii, MpUMEHEHHE MPOTOPIHiA
Y OTHOILIEHUH MTPHU PEIIEHNN 3a/1a4.

Cpennee apudgmerudeckoe ymncel

Cpennee apudmernyeckoe AByX uucen. M3zo0paxkenue cpeaHero apudMeTuueckoro JAByX
YUCeJl HAa 4YUCIOBOM mpsAMOW. PemreHne mnpakTHYecKuX 3adad ¢ IPUMEHEHHEM CpPETHETO
apudmernueckoro. Cpednee apugmemuueckoe HeCKOIbKUX YUCel.

IIpoueHTHI

[Tonarue nporeHTa. Beriuncienne NpoLeHTOB OT YHCIIA U YUCIIA 110 U3BECTHOMY IIPOLIEHTY,
BBIPQ)KECHUE OTHOILIEHHS B TMPOLEHTaX. PelleHre HEeCcHOKHbIX NPAKTUYECKUX 3a1ad ¢
MPOLICHTaMHU.

JAmnarpamMmmbl

Cronbuatbie M KpyroBble aAuarpamMmbl. V3BrneueHue wuHGOpMALUMU U3 JUArpamm.
H3006padicenue ouazpamm no Yucio8bim OAHHbIM.

PanuonanbHbIe yncaa

IHonoxuTeIbHBIE M OTPULIATEIbHBIC YHCJIA

N3obpaxenune vrces Ha YUCIOBOM (KOOpAMHATHOMN) mpsiMoii. CpaBHeHHe yucen. Moayib
YUCla, T€OMETpUYEcKass HMHTepIpeTanus MOAyils uucia. JleMCTBUS C IMOJOKUTEIbHBIMU U
OTPULIATEILHBIMU YK CJIaMU. MHOKECTBO LIEJIBIX YUCEL.

IlonsiTMe o0 pauuoHaJbLHOM uHciae. [lepsuunoe npedcmasieHue o0 MHOMCECEe
PpayuoHanbhslx yucen. JIedcTBUs ¢ pauOHaIbHBIMU YUCIaMHU.

Penrenune TeKCcTOBBIX 32124

Enununesl u3MepeHuWii: AMuHBL, IUIOMIaau, 0O0BEMA, Macchl, BpPEMEHH, CKOPOCTH.
3aBUCUMOCTH MEXJy €IMHULIAMM HW3MEPEHHUsS] KaXJOW BEIUYHMHBL. 3aBUCHUMOCTU MEXIY
BETUYMHAMHU: CKOPOCThb, BPEMS, PACCTOSHUE; MPOHU3BOAUTEIBHOCTh, BpeMs, paboTa; IieHa,
KOJIMYECTBO, CTOUMOCT.

3agauun Ha Bce apuMeTHYecKHe 1eHCTBUS

Pemenune TekcToBBIX 3amau apudMeTndeckuM criocodboM. Mcmonp3zoBanue Tabmuil, cxem,
YepTEeKEeu, IPYruX CPEACTB NPEACTABICHUS JaHHBIX NIPU PEIICHUH 3aa4H.

3agauu Ha IBHAKEHHE, PA00TY H NMOKYIIKH

Perienne HecnOXKHBIX 337a4 HA JBUYKEHHUE B MPOTUBOIOJIOKHBIX HAMPABIECHUSX, B OJJHOM
HalpaBJIEHWH, JBW)KEHHE [0 PEKe IO TEUYEeHHIO U MPOTUB TeueHus. PemieHue 3agad Ha
COBMECTHYIO paboTty. IIpumenenue apoGeii mpu pereHnu 3aaad.

3agauu HA YaCTH, 10JIH, TPOLEHTHI

Pemienne 3a7au Ha HaXOXKJIEHUE YACTH YHMCIA M YMCTa MO ero yactu. PemeHue 3agau Ha
MPOLIEHTHI U 0. [IpuMeHenne nponopuuii npu peieHny 3aaay.



Jloruyeckue 3agaum

Pemienne HECIOXHBIX JIOTHUECKUX 3a4ad. Peuwienue jnocudeckux 3a0aiy ¢ NOMOWbIO
epaghos, mabauy.

OcHOBHBIE MeETOJbl pelIeHUs] TEKCTOBBIX 3aaau: apudMeTHYECKHil, mepedop
BApUAHTOB.

Harasignasi reomerpust

durypsl B OKpyXkarimeM mupe. Harnsaaele mpeactaBieHuss o GuUrypax Ha IUIOCKOCTH:
npsiMasi, OTPE30K, JIy4, YTroJl, JIoMaHasi, MHOTOYT'OJIbHUK, OKPYKHOCTb, Kpyr. UeThIpexyrobHUK,
MPSIMOYTOJIbHUK, KBaJApaT. TpeyronbHUK, 6uobl mpeyeonivhukos. llpasuibhvie MHO20Y20bHUKU.
N3006paskeHne OCHOBHBIX T€OMETPUIECKUX DUTYp. B3aumHoe pacnonodicerue 08yx npsambvlx, 08yx
OKpYJICHOCMEl, NPpAMOU U OKpydschocmu. JInmuHa oTpe3ka, JIoMaHOM. EIuHuIBI HM3MepeHus
JHbL. [locTpoenue oTpeska 3aganHoM JuinHbl. Buasl yrios. ['pagycHas mepa yria. smepenue
Y TIOCTPOEHHUE YIJIOB € IOMOIIIBIO TPAHCTIOPTHPA.

[Tepumerp MHOTOyTONMBHUKA. [lOHSITHE TUTOIIAAM GUTYPBI; €AMHUIIBI U3MEPEHUS TUIOIIA IH.
[Inomans mnpsMoyroiabHUKa, KBajpara. llpuOnmkeHHoe uH3MepeHHe IUomWaAu QUryp Ha
KJeTyaToit Oymare. Pasnosenuxue gueypul.

Harnsgaele mpencraBiieHHsi O MPOCTPAHCTBEHHBIX ¢urypax: KyO, Mapauiesienume,
npu3Ma, nupamuja, map, chepa, KoHyc, HuIUHAp. M300paxeHne NpocTpaHCTBEHHBIX (UTYD.
Ilpumepwr ceuenuu. Mnocoepannuxu. Ilpasunvhvie mHococpannuku. Ilpumepsl pa3BepTOK
MHOTOTPaHHUKOB, IUJIWH/PA U KOHYyCA.

[Tonsatue o6bema; enuHUIBI 00beMa. OOBEM TPAMOYTOJIBHOTO Mapajuiesienuesna, Kyoa.

[lonsitue o paseHctBe ¢uryp. LleHTpanbHas, oceBass U 3epKalbHAs CUMMETPUU.
N300paxkeHne cHMMETPUUYHBIX QUTYD.

Pemrenne npakTudeckux 3a1a4d ¢ IPUMEHEHUEM MTPOCTEUIIINX CBOMCTB (UTYP.

HcTropust MaTeMaTUKH

Tossnenue yugp, 6yks, uepoerughos 6 npoyecce cuéma u pacnpeoeieHus npooyKmoe Ha
Jlpesnem Bnuosicnem Bocmoxe. Cés3b ¢ Heonumuueckou pegonoyueti.

Pooicoenue wecmudecamepuunoti cucmemol cyucnenus. llossnenue decsimuyHou 3anucu
uycer.

Poorcoenue u pazeumue apupmemurxu namypanouvix yucenr. HOK, HO/[, npocmule uucna.
Pewemo Opamocghena.

llosaenenue Hyna u ompuyamenvHulx yucen 8 mamemamuke opegnocmu. Ponw /fuoghanma.

Ilouemy (—1)(—1) =+17?

Jlpoou 6 Basunone, Eeunme, Pume. Omxpvimue Oecamuunvlx Opoodeii. CmapunHbvie
cucmemvl mep. Jlecsimuunvle Opodou u mempuveckas cucmema mep. J1. Macnuyxuil.

Conepxanue Kypca MaTeMaTHKH B 7-9 KJiaccax

Aunreopa

Yucaa

PanuonajnHBIE YHCIA

MHoxecTBO palnuoHaNbHBIX unced. CpaBHEHHE palHOHaNbHBIX uucen. J[leiicTBus c
palMoHAIBHBIMM YHCTIaMU. [Ipedcmasnenie payuoHaibHO20 YUCIA OeCAMUYHOU OpoObIO.

HppanuoHajbHble YHCIA

[TonsiTe uppanuroHanbHOTO YKcia. Pacro3HaBaHue HppanroHANbHBIX yucenl. [Ipumepbl

JI0Ka3aTeNbCTB B anredpe. MppanuoHaibHOCTh qncnaﬁ . [Ipumenenue B reomerpun. Cpasnenue
uppayuoHalbHblx yucen. Muooscecmeso oelicmeumenbHbix Yuces.

ToxnecTBeHHBbIE IPE0OPa30BaAHUA

YucnoBbie 1 0yKBeHHbIE BBIPAKEHHS

BeipakeHne ¢ mepemeHHOW. 3HaueHHe BbIpakeHUs. llojncTaHOBKa BBIp@KEHHH BMECTO
IIEPEMEHHBIX.

Leibie BbIpamxeHUs

CreneHb ¢ HaTypaJbHBIM IOKa3aTeneM MU e€ cBoiicTBa. IIpeoOpa3oBaHusi BBIpaKEHHH,
COJIEpKalINX CTENEHH C HATYPAJIbHBIM II0OKa3aTeIeM.



OpHowneH, MHorouneH. JlelicTBUA C OJHOWIEHAMM UM MHOrOYJIeHaMH (CJIOJKEHUE,
BBIYUTAHUE, YMHOKEHHE). DOPMYIIbI COKPAILIEHHOTO YMHOKEHUS: pa3HOCTh KBAJIpaToB, KBaIpaT
CYMMBI U pa3HocTH.Pa3nioxeHre MHOTOYIeHa HAa MHOXHTEJH: BHIHECEHHE OOIIEr0 MHOMKHUTEIS
3a CKOOKH, epynnupoexa, npumeHenue @opmyn COKpawénHozo ymHooucenus. Keadpammwiil
MPEXUNIEH, PA3N0JCEHUE KEAOPAMHO20 MPEXUTIEHA HA MHOMCUMETU.

/{poOHO-panMoOHaIbHbIE BbIPAKEHHU S

Crenenp c wensiM nokazateneM. lIpeoOpazoBanue JIpOOHO-JIMHEHHBIX BbIPAKEHUM!
CIIO’)KEHHE, YMHOXKEHUE, NeNeHne. Areedpauyeckasn opobs./Jlonycmumvle 3HAYEHUS NePEeMEHHbIX
8 0pobHO-payuonanbusix evipadxcenusix. Cokpawenue aneedpauveckux opooei. Ilpusedenue
aneebpauueckux opodeil k odbwemy 3namenameno. [lelicmsus ¢ anreedpauveckumu OpoosImMu:
ClodHCceHue, 8bluumanue, YMHONCeHUe, OeleHue, 8036€0eHUe 8 CINENeHb.

IIpeobpazosanue vipadicenuti, co0epiIcaujux 3HaxK MOOYIs.

KBaaparHublie kopHu

Apudmernueckuil KBaapaTHbIH KopeHb. [IpeoOpazoBaHue BbIpaXKEHHUH, COAEpKAIIUX
KBaJ[paTHbIE KOPHH: YMHOXEHHUE, JIeJICHUE, BBIHECEHHE MHOXHUTENSI M3-TI0J 3HaKa KOPHS,
8HeceHUue MHOMCUMes N0O 3HAK KOPHSL.

YpaBHeHUs1 U HEPaAaBEHCTBA

PaBencrBa

YucnoBoe paBeHCTBO. CBOMCTBA YHCIIOBBIX PABEHCTB. PABEHCTBO C MEPEMEHHOM.

YpaBHeHus

[TonsiTie ypaBHeHUs U KOPHS ypaBHEHUS. [Ipedcmasnenue 0 pasHOCUIbHOCIU YPABHEHUI.
Obnacmob onpedenenus ypasHenus (001ACMb OONYCMUMbBIX 3HAYEHUL NePeMEeHHO).

JIuHeliHOe ypaBHeHHE U €r0 KOPHU

Pemienne nuHEHBIX ypaBHeHUU. Jluuetinoe ypasuenue c¢ napamempom. Konuuecmeo
KOpHel TUHeliHo20 ypasHenus. Peuwlenue nunelnvlx ypasHeHuli ¢ napamempom.

KBanpaTHoe ypaBHeHMe M €r0 KOPHH

KBanmpatueie  ypaBHeHusa. Hemonnele  kBajgpaTHble  ypaBHEHUA.  JIMCKpUMHWHAHT
KBaJpaTHOro ypaBHeHHs. DopMysna KOpHEW KBaJapaTHOTO YypaBHEHHs. Teopema Buema.
Teopema, obpammuas meopeme Buema. Pemenue KBaIpaTHBIX YpaBHEHUMN:HUCIIOJIb30BAHHE
dbopMynbl  JUISI HAaXOXICHUS KOpHEH, epaguueckuii memoo peuwieHus, pasziloxceHue Ha
MHOJCUmenu, noobop KopHell ¢ UCnONb308anuem meopemsvl Buema. Konuuecmeo kopweli
K8AOPAMHO20 YPABHEHUS 8 3a8UCUMOCIU OM e20 OucKpumunanma. bukeadpamuvlie ypasnenus.
Vpasnenus, ceooumvle k nuHetinbim u kéaopamusvim. Keaopammuvie ypasHenus ¢ napamempom.

ApoOHo-pannoHajbHbIe YPABHEHUS

Pemenne mpocrtedmux IpoOHO-TMHEHHBIX ypaBHEHUH. Peuienue OpobOHO-payuoHaibHbIX
VpasHeHU.

Memoowl pewienus ypasHenuii: Memoovl pagHOCUTbHbIX NPeoOPA308aHUL, MeMOO 3aMeHbl
nepemeHHoU, epaghuueckuii memoo. Hcnonvszosanue ceolicms (yHKyuil npu peuieHuy ypagHeHu.

Tpocmeiiuue uppayuonanvuvle ypasuenus suda | f (x) =a, \/f (x)= \/g (x).

Vpasnenus suoa X" = a.Ypasuenus 6 yenvix uucnax.

Cucrembl ypaBHeHUH

VYpaBHeHune ¢ JByMs TepeMeHHbIMH. JIMHEiHOe ypaBHEHHE C JABYMS TNEPEMEHHBIMHU.
Ipamas kax epaghuyeckas unmepnpemayusi TUHEUHO20 YPAGHEHUS C 08YMsl NepeMEHHbLMU.

[TonsTue cucremsl ypaBHeHUN. Pelienue cucteMel ypaBHEHUN.

MeTtonpl pelieHusi CUCTEM JTMHEWHBIX YpaBHEHHM C JBYMsI MIEPEMEHHBIMU: epaghuyeckuil
Memoo, Memoo CA0HCEeHUsl, METOI IIOICTAHOBKH.

Cucmembl TUHEUHBIX YDABHEHULL C NAPAMEMPOM.

HepaBencrBa

UucnoBsie HepaBeHCTBa. CBOWCTBA YMCIOBBIX HepaBeHCTB. [IpoBepka crpaBeTHBOCTH
HEPaBEHCTB MPH 33JaHHBIX 3HAUCHUSX [TEPEMEHHBIX.

HepasenctBo ¢ nepemenHoil. CTporue u HecTporue HepaBeHcTBA. Qbnacmsb onpedeneHus
HepageHcmaa (061acmb 0ONYCMUMbBIX 3HAYEHUL NePeMEeHHOLL).




Pemienue nuHeHBIX HEPABEHCTB.

Keaopamnoe mnepasencmeo u ezco pewenus. Pewenue Kkeaopamuvix HepaGeHcms:
UCNONb308AHUE CEOUCME U 2paghuKka KEaAOpamuuHolu QYHKYUU, Memoo UHMePEalos. 3anuce
peueHus: KeaopamHoz20 HepageHcmed.

Pewenue yenvix u OpobHO-payuoHabHbIX HEPAGEHCNE MEMOOOM UHINEPBATLO8.

Cucrembl HEpaBeHCTB

CucremMbl HEpaBEHCTB C OJHOW MepeMeHHOW. PeleHue cucreM HEPAaBEHCTB C OJIHOM
MEPEMEHHOMN: JMHEHHBIX, Kéaodpamubvix. W300pakeHHE pelIeHUs CHUCTEMbl HEPaBEHCTB Ha
YHUCJIOBOM NMPSAMOMN. 3anuch PelIeHUs] CUCTEMbl HEPAaBEHCTB.

D yHKUUHA

IHousitue pyHKuMHU

JlekapToBbl ~ KOOpPAMHATBI Ha  IUIOCKOCTH. DOpMHpOBAaHHME  MpPEJICTaBICHUH O
METanpeIMETHOM MOHSTUU «KOOpAMHAThl». CrnocoObl 3anaHus (YHKUMNA: aHaIUTUYECKUH,
rpaduueckuii, Tabauuneiil. I'padux Qynkumu. [Ipumepsl QyHKIMNA, MOJydaeMbIX B Ipoliecce
HCCIIEIOBAHUS PA3JIMYHBIX PEAIbHBIX MTPOLIECCOB U pEIIeHUs 3a/1a4. 3HaueHHEe (PYHKIUU B TOUKE.
CpoiictBa (QyHKIMI: 00nacTh ONpENENieHUs, MHOXKECTBO 3HAUYEHUM, HYIH, HPOMEXKYTKU
3HAKOIMOCTOSIHCTBA,  YEMHOCMb/HeUéMHOCMb, TPOMEXKYTKA  BO3pacTaHUS M YObIBaHUS,
HanOoJbIlIee U HaUMEHbIIee 3HaueHus. VMccnenoBanue GyHkimm mo e€ rpaduky.

Ilpeocmasnenue 06 acumnmomax.

Henpepuvisnocmo ¢hynxyuu. Kycouno saoanuvie ghyHxkyuu.

JIuneliHas QpyHKUIUSA

CpoiicTBa u rpaduk TMHEHHON QyHKIMU. YTII0BOH KO3 dunneHT npsimoii. Pacrionoxenue
rpaduka JTMHEHHON (GYHKIHMM B 3aBUCHUMOCTH OT €€ yriioBoro kosg¢uiueHta U cBOOOJIHOTO
wieHa. Haxoowcoenue koaghuyuenmos auHeliHot @GYHKYuu NO  3a0AHHLIM  YCAOGUSIM.
NpOXodHcOeHUe NPAMOLL yepe3 08e MOYKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXOAHCOeHUe NPAMOU
yepe3 OAHHYI0 MOUYKY U NAPALIEeNbHOU OAHHOU NPAMOI.

KBagparuunas ¢pyHkuus

CpoiictBa m rpaduk KBagpatnuHoW ¢yHknuu (mapabona). llocmpoenue epaghuxa
Keaopamuunou @yukyuu no mouxkam. HaxoxneHue Hyled KBaapaTHYHOW (yHKINH,
MHOCECm8a 3HAUEHUL, NPOMENCYMKO8 3HAKONOCMOAHCIEA, NPOMENHCYMKOE8 MOHOMOHHOCMU.

OopaTHasi NPONOPUMOHAIBHOCTH

k
CaoiicTBa (hyHKIIUU Y = K y = = ['unepbomna.
X

I'pagpuxu ¢ynxyuii. Ilpeoopasosanue epaguxa @ynxyuu Yy = f(X) ora nocmpoenus
epaguros @ynxyuii suoa y = af (kx+b)+c.

I'pagpuru ¢hynxyuii y=a+XLb, y=~/x,y=3%x, y =[x
+

ITocsienoBaTeIbHOCTH H IPOIPECCHH

UucnoBas  MOCIEeNOBaTENbHOCTb.  IIpuMeppl  YMCIOBBIX — MOCIIEIOBATEIBHOCTEM.
beckoHeunble mocienOBaTeNbHOCTH. ApudMmeTndeckas Iporpeccus u e€  CBOMCTBa.
I'eomerpuueckas mnporpeccusi. Popmyra obwjezo uneHa U cymmvl N NEpevix UNeHO8
apugmemuueckou u ceomempuyeckou npoepeccuil. Cxooauancs 2eoMempuiecKkas npocpeccus.

Pelenne TeKCcTOBBIX 33724

3agauun Ha Bce apuMeTHYecKHe 1eHCTBUS

Pemienne TekcTOBBIX 3a1au apudmerndeckuM crocobom. Mcnonb3oBanue tabiun, cxem,
4epTexKeH, IPYTuX CPEACTB MPEACTABICHUS JAHHBIX IIPU PEILICHNUH 3aJauu.

3agaum Ha QBMKeHHUe, padoTy M MOKYNIKH

AHanmu3 BO3MOXKHBIX CUTYallMii B3aUMHOTO PacIojioKEHHUs] OOBEKTOB MPHU UX JBMIKEHUH,
COOTHOILIEHUS] 0OBEMOB BBIMOIHAEMBIX pabOT IPH COBMECTHOM padoTe.

3aga4m HA 4aCTH, 10J1M, IPOLEHTHI

Pemenne 3a1au Ha HaXOX/IE€HUE YaCTH YMCIIA U YKCIA IO €ro 4acTu. Pemenue 3agay Ha
MIPOLEHTHI U oK. [IpuMenenne nponopuuii Ipy peleHn  3a4ad.



Jlornyeckue 3agauu

Pemenue noruueckux 3anau. Peuwenue no2udecKkux 3a0ay ¢ nomouvio epagos, maoauy.

OcHOBHbIE MeTOJbl pelleHHs1 TeKCTOBBIX 3ajau: apudmMeTrndeckuii, aaredpanydecKui,
nepebop BapuaHTOB. [lepguunvle npeocmasieHus o Opyeux Memooax pewieHus 3a0ay
(ceomempuueckue u epaguieckue memoosi).

CraTncTuKa ¥ TeOpUsi BEepOATHOCTEH

Crartucruka

TabnuyHoe u rpaduueckoe MpencTaBIeHHe JaHHbIX, CTOJIOYAThIE U KPYTOBBIE JHArPaMMBI,
rpaduKu, MPUMEHEHUE TUarpaMM U rpa(uKoB Il ONMCAHUS 3aBUCUMOCTEH peabHBIX BETHYUH,
u3BJIeUeHUEe MHPOpMaLMK U3 Tabuul, quarpamm U rpadukoB. OnucaTenbHble CTATUCTUYECKUE
MOKa3aTel YHCIOBBIX HAOOpOB: cpemHee apudMerndeckoe, Meduana, HAUOOIbIICe W
HauMeHbIIIee 3HaueHusl. Mephl paccenBaHus: pa3Max, Oucnepcusi U CmaHoapmHoe OmxioHeHue.

CnyvaitHast WM3MEHYMBOCTh. V3MEHUMBOCTH MNpU H3MEpEeHUsX. Pewarowue npasuna.
3axonomepHocmu 8 USMEHUUBBIX BETUUUHAX.

Cayuaiinble coObITHS

CnyyaiiHble ONIBITHI (SKCIIEPUMEHTHI), 3JIEMEHTapHbIE CIydalHble COOBITHUS (HMCXOIbI).
BepositHoctn  sneMeHTapHbIX  coObITUHA. CoOOBITHS B CIOy4alHBIX OKCIEpPUMEHTaxX M
OJIarOTPUATCTBYIOIIHNE AJIEMEHTapHbIE COOBITHA. BeposaTHOCTH ciaydailHbIX cOOBITHII. OMNBITHI C
PaBHOBO3MOXKHBIMHM 3J€MEHTApHBIMU cOObITHSMH. Kilaccuueckre BepOSITHOCTHBIE OINBITHI C
WCIIOJIb30BAHUEM MOHET, KYOWKOB. [Ipedcmasnenue cobbimuii ¢ HOMOWbIO OUACDAMM
Dinepa.llpomusononosxcHvie coovimus, 00veouHenue u nepeceuenue coovimui. Ilpasuno
cnooicenust  eeposmuocmeti.  Cuyuatinoiti - evloop.lIpeocmasnenue dKcnepumenma 6 6uoe
oepesa.Hezasucumvie cobvimus. YmHOdCEHUe 6eposmHOCMel  He3ABUCUMBIX — COObLIMUL.
Ilocneoosamenvuvie nezagucumvie ucnoimanus. llpeacraBieHue o HE3aBUCHMBIX COOBITHSX B
KU3HU.

dnemenmol KOMOUHAMOPUKU

Ilpasuno ymmuoocenus, nepecmanosku, ¢axmopuan uucia. Covemauus u HUCIO
couemanuti. Popmyna uucia covemanuu. Tpeyeonvnux Ilackans. Onvimol ¢ 60ILUWUM YUCTIOM
PABHOBO3MOJICHBIX INEMEHMAPHLIX cobbimuil. Bvluucnenue eepoamuocmeti 6 ONbImMax c
npumeHenuem KoOMOuHamopHvlx gopmyn. Hceneimanua bBepnynnu.  Yenex u  Heydaua.
Beposmuocmu cobvimuti 6 cepuu ucnvimanuii bepuynnu.

Cnyuaiinsle eenuqunbl

3Hakomcmeo co CIYyHaUHbIMU BENIUHUHAMU HA NPUMEPAX KOHEUHbIX OUCKDEemHbIX
cayuatinvlx genuyur. Pacnpedenenue seposmuocmeii. Mamemamuuecxoe odcuoarue. Ceoticmaa
Mamemamuyecko2o oxcuoanus. Ilonamue o 3akone 6onvuux yucen. Msmepenue eeposmuocmell.
Ilpumenenue 3axkona O6OMLUWUX YUCEN 6 COYUONIO2UU, CMPAXOBAHUU, 8 30PABOOXPAHEHUMU,
obecneuenuu 6e30NACHOCMU HACENIeHUS 8 YPE3BbIYANIHBIX CUMYAYUSIX.

I'eomeTpusn

I'eomerpuuyeckue purypsl

@urypsl B reoMeTPHU H B OKPY:KAK01eM MHUpe

I'eomerpuueckas durypa. @opMupoBanue MnpeACcTaBICHUN O METANpPEeIMETHOM MOHSITUU
«purypay.

Touka, MuHUSA, OTPE3OK, TMpsAMasi, JIyd, JIoMaHasi, INIOCKOCTh, YToJI, OMCCEeKTpHca yria u eé
CBOMCTBA, BUJIbI YTJIOB, MHOTOYT OJIbHUKH, KPYT.

OceBasi cumMmeTpusi reomeTpudeckux Quryp. LleHTpanbHas cUMMETpUS TEOMETPUUYECKUX
dburyp.

MHoOroyroJibHUKH

MHOrOyrojapHuK, €ro »5J€MEHTBl M €ro CcBOMCTBA. Pacro3HaBaHME HEKOTOPBIX
MHOTOYT'OJIbHUKOB. Buinykivie u HegblnyKivlie MHO20Y20 bHuKu. IIpaBUIIbHbIE MHOTOYTOJIBHUKH.

Tpeyronbauku. Bpicota, MenuaHa, OUCCEKTpHca, CpeOHSS JIMHUS TPEYroJIbHUKA.
PaBHOOE/IpeHHBI TPEYTroNbHUK, €ro CBOMCTBA M MpPU3HAKU. PaBHOCTOPOHHUI TPeyroyibHUK.
[IpsAMOYrobHBINM, OCTPOYrOJIbHBIM,  TYHNOYIOJIbHBIM  TPEYrOJILHUKUA. BHemHue  yrisl
TpeyrojbHuka. HepaBeHCTBO TpeyrojbHUKA.



Yersipéxyronpuuku. [lapannenorpamm, pom0O, NpsSMOYroJbHHUK, KBaIpaT, Tpamerus,
paBHOOepenHas Tpanenus. CBOWCTBA M MPU3HAKH NapajliesiorpaMma, pom0a, MpsiMOyrOJIbHHKA,
KBaJpara.

OKpyXHOCTDb, KPYT

OKpy»XHOCTb, KpPYI, HMX OJJIEMEHThl U CBOWCTBA; ILIEHTPAJbHbIC M BIIUCAHHBIC YIJIBL.
KacarenbHast u cexywas K OKpYKHOCTH, UX c6olicméa. BIICaHHBIE U ONMCAHHBIE OKPYKHOCTH
JUISL TPEYTOJILHUKOB, YemblpEXy20IbHUKOB, NPABUNbHBIX MHO20)201bHUKOS.

I'eomeTrpuueckue purypsl B npocrpancTse (00bEMHbBIE TeJia)

MHnozcoepannuk u eco snemenmol. Hazeanus MHO202pAHHUKOS C PA3HLIM NOJOJNCEHUEM U
Konuuecmeom cpawei. llepBUYHBIE NMPEACTABIECHUS O NMUPAMMJIE, Mapajljielienuieae, IpusMe,
cdepe, mape, MWIMHAPE, KOHYCE, UX 3JIEMEHTAX M MPOCTCHITUX CBOUCTBAX.

OTHOmEeHust

PagencrBo puryp

CpoiicTBa paBHBIX TPEYrOJbHUKOB. [IpU3HAKN paBEHCTBA TPEYrOJbHUKOB.

IMapanieJabHOCTh NPSAMBIX

[Ipu3Haku M CcBOMCTBa MapaieNbHBIX HOPSIMbIX. Akcuoma napannenvhocmu Eexnuoa.
Teopema Daneca.

IlepnenauKkyJasipHble NPsAMbIE

[Ipsmoit  yron. IlepmeHmukynap k npsamoid. Hakmonnasd, mnpoekuusa. CepeavHHBIN
MEPIEeHIUKYISAP K oTpe3ky. Ceolicmea u npusHaxu nepneHOUKyIapHOCmU.

Ilooobue

Ilponopyuonanvuvie ompesku, noooodue ¢ueyp. I[looooHvie mpeyeonvruxu. Ilpusnaxu
nooobus.

B3aumHoe pacnosioxkeHue IpsIMOA U OKPYKHOCTH, 08YX OKPYHCHOCELL.

HN3mepeHus U BbIYHMCICHUSA

Beauuunbl

[Tonsitue Benuuuuel. [[nuna. M3mepenue anbl. EAMHULBI n13MepeHus 1ivHbl. Bennunna
yria. ['pagycHas Mmepa yria.

[TonsaTue o monaau mWiIoCckou (GUrypsl U €€ cBoiicTBax. Mamepenne miomanei. EauHuIs!
M3MEPEHUS TUIOLIAIN.

[IpencraBnenne 06 oO0bEMe u ero cpoiicTBax. M3mepenune o0béma. EauHuIel n3aMepeHus
00BEMOB.

HN3mepeHus U BbIYMCICHUSA

NHcTpyMeHTBl A1 U3MEPEHUN U MOCTPOEHUH; M3MEPEHHE U BBIYMCIICHUE YIJIOB, JUIMH
(paccrosiamii), Tuomaneil. TpuroHoMmerpuueckue (YHKIIMH OCTPOrO yriia B MPSIMOYTOJIEHOM
TpeyroibHuke Ipuconomempuyeckue @yHKyuu mynoeo yenid. BpluucieHHe 3IEMEHTOB
TPEYrOJIbHUKOB C HCIIOJIb30BAHUEM TPUTOHOMETPHUUECKUX COOTHOLICHHH. POpMyInbl IMJIOMIAIN
TpPEYrojibHUKA, MapajuieiorpaMMa M €ro YacTHBIX BHJAOB, (OPMYIbI IJIMHBI OKPYKHOCTH H
wiomaau kpyra. CpaBHeHue u Beiuucienue miomazaei. Teopema [udaropa. Teopema cumycos.
Teopema Kocunycos.

Paccrosinus

Paccrosinne Mexay Toukamu. PaccrostHue OoT TOukM A0 TpsIMON. Paccmosnue medcdy
Queypamu.

I'eomeTpuyeckue nocTpoeHns

I'eoMeTpuueckre MOCTPOCHUS I UILTIOCTPAIIMH CBONCTB T€OMETPUUYECKUX (DUTYD.

WHcTpyMeEHTSI U1 TOCTPOEHUI: IUPKYJIb, JINHENKA, YTOJIBHUK. [Ipocmetiuiue nocmpoenus
YUpKynem u JUHEUKOU: NOoCmpoeHue OUCCeKMPUCHL Yeld, NepneHOuKyIsapa K npsamoul, yaid,
PAsHO20 OAHHOMY,

Ilocmpoenue mpey2onbHUKO8 O MPEM CIOPOHAM, O8YM CIOPOHAM U Y2y MeHcOy HUMU,
CMOpPOHe U 08YM NPUNEHCAUUM K Hell YeIaM.

enenue ompesxa 6 0aHHOM OMHOULEHUU.

I'eomeTpuyeckue npeodpasoBaHus

IIpeoOpa3oBanus



[Monsitme  mpeoOpazoBanus.  llpencraBieHne O ~ METANpPEIMETHOM  TIOHSATHU
«tpeobpazoBanuey. I1oooobue.

JABukenust

OceBas M LEHTpalbHasE CUMMETPUS, HOGOPOM U napaiienvhvili neperoc.Komounayuu
OBUIICEHUL HA NIIOCKOCMU U UX CBOUCMEA.

BexTopbl 1 KOOPAMHATHI HA MJIOCKOCTH

BekTopbl

[Tonsitne BekTOpa, NCHCTBHS HAJl BEKTOPAMH, HCIIOJIH30BAaHHE BEKTOPOB B (H3HKE,
PA3n04CeHUe 8eKMOPA HA COCMABAIOWUe, CKANAPHOE NPOU3gedeHuUe.

Koopaunartsi

OcCHOBHBIE NOHSTHUS, KOOPOUHAMbL 8EKMOPA, PACCMOAHUe Mexcdy moykamu. Koopounamul
cepedunvl ompeska. Ypasnenus guzyp.

Ipumenenue 6ekmopo u KOOpOuHam 01 peueHusi RPOCMeNUUX 2e0OMeMmpUYecKUx 3a0ady.

HcTopust MaTeMaTUKHU

Bosuuxnosenue mamemamuxu xax uayku, smansi eé pazeumus. OcHosHvle pazoeivl
Mamemamuxu. Beioaowueca mamemamuky u ux 6Knao 6 pazeumue HayKu.

beckoneunocmv mnoorcecmea npocmuix yucen. Yucna u onunvl ompesrkos. Payuonanvrvie
yucna. Ilompebnocmo 6 uppayuonanvusix yucnax. [llxona Iugacopa

3apoorcoenue anceopvr 6 Hedpax apupmemuxu. An-Xopesmu. Poowcoenue OykeenHol
cumsonuxu. I1. @epma, ®@. Buem, P. Jlekapm. Hcmopus 6éonpoca o naxodcoenuu popmyn Kopreu
aneebpaudeckux ypasHenuu cmeneneti, oonvuux yemolpéx. H. Tapmanwvs, [oc. Kapoano, H.X.
Abenv, D.Ianya.

llosaenenue memooa Koopounam, no360A10ULe20 NepesooUmMs 2eomMempuyecKue 00beKmuyl
Ha sA3vIK aneeopwl. Ilossnenue epaguxos pyukyuil. P. [Jexapm, I1. @epma. [Ipumepol paznuunvix
cucmem KOOpouHam.

3aoaua Jleonapoo I[luzanckozco (@ubonayuu) o kpoaukax, yucia Dudbonauuu. 3adaua o
waxmamuou oocke. CxoO0UMOCms 2e0Mempuieckoll npozpeccuu.

Hcmoku meopuu  eeposamuocmeti: cmpaxosoe Oeno, azapmuvle uepel. 1. Depma,
b.Ilackans, A. Bepnynnu, A.H.Koamozopos.

Om 3emnedenus x ceomempuu. llughacop u eco wkona. Panec, Apxumeo. Ilnamon u
Apucmomens. Ilocmpoenue npasunbHvix MHO20y201bHUKO0S8. Tpuccexyus yena. Keadpamypa
Kpyea. Yoeoenue xyoa. Ucmopusa uucna w. 3onomoe cevenue. «Hauana» Eexiuoa. JI Diinep,
H.U.Jlobauesckui. Ucmopus namoeo nocmyaama.

T'eomempus u uckycemeo. I eomempuueckue 3aKOHOMEPHOCMU OKPYHCAIOUE20 MUPQ.

Acmponomust u eeomempus. Ymo u xax yzuanu Anaxcaeop, Spamocghern u Apucmapx o
pasmepax Jlynol, 3emau u Coanya. Paccmosanus om 3emau 0o Jlymer u Coanya. Hsmepenue
paccmosiHusa om 3emau 0o Mapca.

Ponv  poccuiickux yuénvix 6 pazeumuu mamemamuxu: J1.Otinep. H.U.Jlobauesckuil,
11.J1. Yeoviwes, C. Kosanesckas, A.H.Koimozopos.

Mamemamuxa 6 pazsumuu Poccuu: Ilemp |, wxona mamemamuueckux u Hagueaykux Hayx,
pazeumue poccutickoeo ¢proma, A.H.Kpuvinos. Kocmuuecxas npoepamma u M.B. Kenoviui.

Coaepikanue Kypca MaTeMaTHKH B 7-9 kiaccax (yriy0J¢HHbIN yPOBEHb)

Auredpa

Yuciaa

PanuoHajbHbIE YHCIa

CpaBHeHHE panMOHANbHBIX yHcel. [[eficTBus ¢ pannoHaJIbHbIMHM 4KciaamMu. KoHeuHsle u
OeckoHeuHble JiecITUYHbIe ApoOu. IlpeacraBnenue palMoOHaIbHOTO YHCIIA B BUJAE JIECITUYHON
IpooH.

HppanuoHajibHble YHCIA

[lonsTHE MppanMOHaANBHOrO yKncia. Pacno3HaBaHue MppanuoHaIbHbIX uucel. JlelcTBus ¢
UppaluoHaIbHBIMU ynuciaamMu. CBOMCTBA NEMCTBUM C MppalMOHaIbHBIMU unciaMu. CpaBHEHHE
MppalMOHAIIBHBIX YKCcel. MHOKECTBO NEHCTBUTEIBHBIX YUCEIL.



[IpencraBieHus 0 pacIIMPEHUSAX YUCIOBBIX MHOYKECTB.

ToxnecTBeHHbIE IPe0OPa30BaAHUA

YucinoBble 1 OyKBeHHbIE BbIPAKEHHS

BoipaxkeHue ¢ nepemeHHOW. 3HaueHue BblpakeHus. IlojncTaHOBKa BBIpaKEHHH BMECTO
IIEPEMEHHBIX.

3akoHbl apudMeTHdeckux JAeHcTBHH. [IpeoOpa3oBaHMsI UYMCIIOBBIX  BBIPAKEHHH,
COJIEpKalUX CTEIEHH C HATYPaJbHBIM U LEJIbIM IIOKa3aTeJIEM.

MHoro4jieHsbl

OpHowleH, cTeneHb OJHOWIeHA. JleHcTBUA C oAHOWIEHAMU. MHOro4jeH, CTENEeHb
MHOTOWIEHAa. 3HAa4eHHUs MHOrowieHa. JleWcTBHUs ¢ MHOTOWIEHAaMH: CJIO0XEHHE, BBIYMTAHUE,
yMHOKeHue, nenenue. [IpeoOpasoBaHue 1€7I0r0 BblpaKeHUs B MHoOrowieH. Dopmyiibl
COKpAIIEHHOTO YMHOXEHHS: Pa3HOCTh KBaJApaToB, KBaJIpaT CyMMbl U pa3sHOCTH. DopMyiibl
peoOpa3oBaHMsl CYMMBI M Pa3HOCTH KyOOB, KyO CyMMBbI U pa3HOCTH. Pa3noskeHne MHOTOWJIEHOB
Ha MHOXXHMTENU: BBIHECEHHE OOIIEero MHOXUTENs 3a CKOOKHM, TIpYNIHPOBKA, HCIOJIb30BAHUE
dhopMys COKpalm€HHOTr0 YMHOXKEHHUsI. MHOTOWIEHBI ¢ OJHOM mepemMeHHOW. CTaHAapTHBIN BU
MHOTO4JIEHA C OJHON MEPEMEHHOM.

Ksagparusiii TpéxwieH. KopHu kBaapaTHOro tpéxuieHa. Pa3nokeHne Ha MHOXHUTEIN
kBajapatHoro TpéxwieHa. Teopema Buera. Teopema, oOpatHas Teopeme Buera. Boinenenue
MIOJIHOTO KBajpaTa. Pa3noxeHne Ha MHOKUTEIHN CIOCOOOM BbIIETICHUS MTOJTHOTO KBaIpara.

IlousiTue TOXKAECCTBA

ToxnectBenHoe npeodpazoBanue. [Ipeacrapnenue o TOXKIeCTBE Ha MHOKECTBE.

JApoOHo-pannoHaibHbIe BbIPAKEHUS

AnrebOpandeckas 1poOb. [IpeoOpa3oBaHusi BRIPAKECHHM, COMEPKANIUX CTEIICHH C IICJIBIM
nokaszateneM. JlomycTumble 3HAYEHHsS MEPEMEHHBIX B JIPOOHO-PALMOHAIBHBIX BBIPAKCHUSAX.
Coxkpamenue anredpanyeckux ApooOeit. [lpuBenenue anreOpamdeckux ApoOeil k oOmemy
3HaMmeHaremo. [leiicTBus ¢ anredpanyeckKuMM JpoOsMU: CIOXKEHHUE, YMHOXKEHHUE, JIeJIEHUE.

[IpeoOpazoBaHue BBIPAKEHUM, COACPKAITUX 3HAK MOTYJIS.

HppaunuoHajibHbIe BBIPAKEHHS

ApubmMeTnuecknii KBaJpaTHBIA KOpeHb. JlomycTuMble 3HAYCHUS TIEPEMEHHBIX B
BBIPQXKEHUAX, COJEpXkalluX apudMeTrudyeckue KpajapaTHble KOpHHU. IIpeoOpazoBanue
BBIPAKECHUH, COACPKAILNX KBAaJAPAaTHbIE KOPHH.

Kopnu n-pIx crenenen. JlonmyctuMble 3Ha4CHNS IEPEMEHHBIX B BBIPA)KCHUAX, COACPKAILINUX
KOpHHU N-bIX creneHei. [IpeoOpazoBaHue BbIpaKEHUM, COAEPKALIMX KOPHU N-bIX CTENEHEH.

CreneHp C paunuOHalbHBIM NOKa3areneM. [IpeoOpa3oBaHMe BbIpaXKEHMH, cCOJEpXKalUX
CTEIEHb C PAllMOHAJIBHBIM IIOKA3aTEIIEM.

YpaBHenusn

PaBencrBa

Yucnosoe paBeHCTBO. CBONCTBA YUCIIOBBIX PABEHCTB. PaBEHCTBO € IEPEMEHHOM.

YpaBHenusn

[lonsTe ypaBHeHuUs U KOpHA ypaBHeHMs. [IpencraBieHne 0o paBHOCWIBHOCTH YPaBHEHUM
U ypaBHEHUSX-CIIEICTBUSAX.

[IpencraBneHne O pPaBHOCUIBHOCTM Ha MHOKECTBE. PaBHOCHIIbHBIE NpeoOpazoBaHMs
YpaBHEHUM.

MeToabl pelieHus1 ypaBHeHH

Metoabl paBHOCWIBHBIX NpeoOpa3oBaHUIl, METOJl 3aMEHbl NEepeMEeHHOH, rpaduueckuii
MmeToJ. Vcnonb3oBaHue cBOMCTB (yHKLUH NMPU PELICHUH YpaBHEHUH, NCIOIb30BAHUE TEOPEMBI
Buera 111 ypaBHEHUI CTENIEHHU BbIIIIE 2.

JInHeiiHOEe ypaBHEHHE M €r0 KOPHH

Pemenue nuHelHbIX ypaBHeHUH. KommdecTBo kopHEN nuHENHOrO ypaBHeHus. JInHelHoe
YPaBHEHHUE C apaMETPOM.

KBagpaTHoe ypaBHeHHe M ero KOPHH

JIMCKpUMHMHAHT KBaJpaTHOrO ypaBHEHMs. PopMyna KOpHEH KBAaJIpaTHOTO YypaBHEHHS.
KonnuecTtBo AEHCTBUTENBHBIX KOpPHEH KBAJIpaTHOTO ypaBHEHUs. PeleHne KBaagpaTHBIX



ypaBHEHUH: rpa)uuecKuil METO pelIeHus, UCI0Ib30BaHNe (POPMYIIBI I HAX0XKICHHUSI KOPHEH,
pa3loXeHWe Ha MHOXKUTENM, TOA0Op KOpHEH C HCIOoJIb30BaHHEM Teopembl Buera.
bukBanpaTHbie ypaBHEHHUs. YpPaBHEHMs, CBOJMMBIE K JMHEHHBIM M KBajapaTHeIM. KBajgpatHoe
YpaBHEHHE C mapaMeTpoM. PemeHue nmpocTeMIMX KBAaJpaTHBIX YPAaBHEHUN C IapaMeTpamu.
Penienne HEKOTOPBIX TUNOB ypaBHEHUH 3 U 4 CTENEHU.

/{poOHO-panMoOHa/IbHbIE YPABHEHUS

Pemenne npoOHO-paIMOHANBHBIX YPAaBHEHHH.

IIpocreiilmime MppanuoHAIbLHbIC YpPaBHEHMS BHIA: 4/ f (X) =a,; \/f (X) = \/g (X)
Jf(x) = a\ff (;1.’,‘)\./r g(x)u ux pemenne. PeumeHue HMPPAUMOHATIBHBIX YPAaBHEHMH BUIA

JE(x)=a(x).

CucremMbl ypaBHeHH i

YpaBHeHHE C OByMs NEpEMEHHbIMU. PerieHue ypaBHEHUW B LeNbIX yuciax. JIMHenWHoe
ypaBHEHHE C JBYMs TepeMeHHbIMU. ['paduueckas mHTEpHpeTanus JMHEWHOTO YpaBHEHUS C
JBYMSI TIEPEMEHHBIMU.

[IpencraBnenne o rpaduueckoil WHTEPHpPETANUX TPOU3ZBOJIBHOTO YPAaBHEHHUS C JBYMS
MEPEMEHHBIMU: JINHUU Ha TIJIOCKOCTH.

[TonsiTue cucremel ypaBHeHUM. PellieHue cuctemM ypaBHEHHUIM.

[IpencraBnenne 0 paBHOCHJIBHOCTH CUCTEM YPaBHEHUH.

MeTtoibl pelieHns CUCTEM JMHEWHBIX ypaBHEHUH C IBYMs NEPEMEHHBIMU TpaduuecKHii
METOJI, METOJ CJIOKEHHUs, METOJl MOACTAaHOBKU. KoJMYecTBO pelIeHUud CUCTEMbl JIMHEHHBIX
ypaBHeHUH. CHCcTeMa JINHEWHBIX YPABHEHUH C ITapaMeTPOM.

CucteMbl HEJTMHEWHBIX YpaBHEHUW. MeETOIbI pelIeHUs] CUCTEM HEJIMHEHHBIX YpaBHEHUH.
Merton neneHusi, METOJ1 3aMEHBI IEpeMEeHHbIX. OTHOPOIHBIE CUCTEMBI.

HepaBencrBa

YucnoBble HepaBeHcTBa. CBOMCTBAa YHMCIOBBIX HepaBeHCTB. [IpoBepka crpaBemMBOCTH
HEPABEHCTB MPHU 33/IaHHBIX 3HAYCHUSAX IEPEMEHHBIX.

HepaBenctBo ¢ mnepemenHoi. Ctporme M HecTporue HepaBeHCTBa. JlokazaTenbCTBO
HepaBeHCTB. HepaBeHCTBa 0 cpeHUX ISl IBYX YHCEIL.

[Tonsatue o pemieHny HepaBeHCTBA. MHOXKECTBO PELLIEHU HEPABEHCTBA.

[IpencraBnenue 0 paBHOCUIBHOCTH HEPABEHCTB.

JIuneliHOE HEPaBEHCTBO M MHOKECTBA €ro pelleHui. PelleHne NUHEMHBIX HEPaBEHCTB.
JIuHeitHOe HEPaBEHCTBO C IAPaMETPOM.

KBagpatHoe HepaBeHCTBO M ero peuieHus. PelleHune KBaJapaTHBIX HEPaBEHCTB:
WCIIOJIb30BAHME CBOMCTB M rpaduka KBagpaTUYHOW (YHKIIMH, METOJ HHTEpBAJIOB. 3aluCh
pelieHus: KBaApaTHOTO HEPaBEHCTBA.

KBagpaTtHoe HepaBEHCTBO ¢ MapaMEeTPOM U €ro pEIICHHE.

[Ipocreiiie  WppanMoOHAIbHBIE  HEPAaBEHCTBA  BUJA! 4/ f (X) >a; J f (X) <a;

JE(0)>Ja(x)/F) > a

OO6001IEHHBII METO MHTEPBAJIOB ISl PEIICHUS HEPABEHCTB.

Cucrembl HEPABEHCTB

Cucrembl HEpPaBEHCTB C OJIHOM NEepeMEHHOW. PelieHne cucTeM HEpaBeHCTB C OJHOU
MIePEMEHHOM: JIMHEHHBIX, KBaJIPaTHBIX, JIpOOHO-paIOHATBHBIX, HPpPALMOHATIbHBIX.
N300pakeHue pelieHus: CUCTEMbl HEPABEHCTB Ha YHCIOBOM MPSIMOM. 3aMucCh pelIeHHs] CUCTEMBbI
HEPaBEHCTB.

HepaBenctBo ¢ aByMss mnepemeHHbIMH. lIpenctaBieHue o pelIeHUMH JIMHEWHOTO
HEpaBeHCTBA C JBYMsI TepeMeHHbIMU. ['paduyeckas WHTEpHpeTanusi HEPABEHCTBA C JBYMS
nepeMeHHbIMU. [ paduueckuii METOT pelIeH:s] CHCTEM HEPABEHCTB C ABYMS NTEPEMEHHBIMHU.

DyHKUUH

IlonsiTHE 3aBHCUMOCTH

[IpsimoyromnpHas cucreMa koopauHat. DopMuUpOBaHHE MPEICTABICHUNA O METAIPEAMETHOM




MOHATUHU «KOOPAUHATH. I'paduk 3aBuCcHMOCTH.

D yHKIUA

CrnocoObl  3amanusi (YHKUMH: aHATUTHYECKUH, rpadudeckudd, TaOmuunbiil. [paduk
¢bynkuuu. [Ipumeps! QYHKIHHA, TOTy4aeMbIX B MPOLECCE UCCIENIOBAHUS PA3TUYHBIX MTPOIECCOB
U peuleHus 3agad. 3HadueHue (QyHkimu B Touke. CBoiicTBa (yHKIUMI: 00NaCTh OMpEICICHHUS,
MHOXKECTBO  3HAUEHW, HYJIH, TPOMEXKYTKH 3HAKONOCTOSHCTBA, YETHOCTH/HEUETHOCTD,
BO3pacTaHue M yObIBaHUE, IPOMEKYTKM MOHOTOHHOCTH, HauOOJIbIIIEE U HAUMEHbIIIEE 3HAUEHUE,
MEePHOTUIHOCTB. VccaenoBanue GyHKInU 1o e€ rpaduky.

JIuneiiHas pyHKUIUsA

CoiicTBa, rpaduk. YrioBoil kodpdunueHt npsmoii. Pacronoxxenue rpaduka muHeHHOM
(GYHKIMYU B 3aBUCHIMOCTH OT €€ KOO PHUIIMEHTOB.

Keaaparnunas pyHkuus

CpoiictBa. Ilapabona. Iloctpoenue rpaduka kBagpatuyHo ¢QyHkiuu. Ilomoxenue
rpaduka KBaJpaTHUYHOM (YHKIMU B 3aBUCUMOCTH OT €€ Kod(pduuuentoB. Mcnonb3oBanue
CBOMCTB KBaJpaTUYHON (QYHKIIMH JUISl pELIeHMs 3a/1a4.

OOpaTHasi NPONOPUUOHATBHOCTH

. K k
CaoiictBa pynkuuu y =—7y = —. ['unep6omna. [Ipencrasienrne 06 aCHMITOTAX.
X x

Crenennas ¢pyHkuus ¢ noxkasareaem3
CaoiictBa. KyOnueckas mapaboua.

®ynkuun y =+/x, y=3%x, y=|x|.1x cBoiictea u rpaduku. Crenennas QyHkuus c

IOKa3areyieM CTEIICHH OOJIbIIe 3.

[IpeoOpazoBanme rpadukoB  (YHKIWNA:  MapauIeNbHBIA  TEPEHOC,  CHUMMETpUS,
pacTshKeHHe/CKaTrue, OTpaKEeHHUE.

[IpencraBneHue o B3aMMHO 0OpaTHBIX (DYHKITHSX.

HenpepsiBHOCTH (DyHKITUU U TOUKH pa3pbiBa GyHkmuii. Kycouno 3amanHbie GyHKITHH.

IMocenoBaTe IbHOCTH M TPOTPECCUH

YucnoBass mociienoBarenbHOCTh.  [Ipumepbl.  beckoHedHble  MOCIEIOBATEIBHOCTH.
Apudmernueckas nporpeccus u e€ cpoiictBa. ['eomerpuueckas nporpeccus. CymMMUpOBaHUE
MEePBBIX  WICHOB  apu(PMETUYECKOH H  TEOMETpPHUYEeCKOoW  mporpeccuit.  Cxopmsmiasics
reomeTpuueckas — mporpeccus. CyMma — CXOIAIIEHCS ~ T'€OMETPUYECKOW  MPOTPECCHH.
IMapmonnueckwii psia. PacxoamMocTs TapMOHHYECKOTO psifa.

Mertonq MaTeMaTHYEeCKOM WHAYKIIMM, €ro TNPUMEHEHHE JJIsi BbIBOJAa  (OpMYyIl,
JTI0Ka3aTelIbCTBa PAaBEHCTB U HEPABEHCTB, PEIICHMS 3a7a49 Ha JIETMMOCTb.

Penrenune TeKCcTOBBIX 32124

3anayu Ha Bce apuMeTHYeCKHUE TeliCTBUS

Pemenne TekcToBBIX 3a/a4 apuMETHUECKHM criocobooM. Mcrnonb3oBaHue TaOHI, CXeM,
YepTexel, IPyrux cpeAcTB MpeACTaBICHUS JAHHBIX IIPU PEIICHUH 3a]1auu.

Peumlenue 3a1a4 Ha ABUKeHHE, Pa0OTY, NOKYNKH

AHanu3 BO3MOXHBIX CUTYallMi B3aUMHOTO PACIONOKEHHsSI 0OBEKTOB MPH UX JIBHKEHUHU,
COOTHOIIIECHUSI 0OBEMOB BBITIOJIHSIEMBIX PAOOT IIPH COBMECTHOM padoTe.

Pemenne 3a1a4 Ha HaXOKAeHNE YACTH YHMCJIA M YHCJIA 110 €ro YacTu

Peurenue 3a1a4 Ha NPOUEHTHI, 10JIM, TPUMEHEHHE MPOTIOPLUN IPU PEIICHUH 3aa4.

Jloruyeckue 3agaam

Pemenue nornyeckux 3agad. PemeHne noruyeckux 3aiay ¢ mOMOIIbIO rpadoB, TabIuI.

OcHoBHbIE MeTO/IbI pelIeHns 32/1a4

Apudmernueckuit, anredOpanyeckuii, nepedop BapuaHtoB. [lepBUYHBIEC MPEACTABICHUS O
JIPYTUX METOJaX pelieHus 3aaad (reoMeTpudeckie u rpadudeckiue MeToIbl).

CraTucTHKA M TEOPHUsi BEPOSITHOCTEH

Crarucruka

TabnuaHoe u rpaduueckoe MpeacTaBlIeHre JaHHBIX, CTOI0YaThIe U KPYrOBbIE JUAarpaMMEl,
W3BJICUEHUE HY>KHOU mHpopmaruu. Jluarpammsl paccenBanus. OmnucarenbHble CTATUCTUYECKUE
MoKaszaTeiau: cpefHee apudmeTuyecKkoe, MeuaHa, HauOoyblliee M HaUMEHbIee 3HAYeHUs



gyuciaoBoro Habopa. Ortkionenue. CiydaiiHple BBIOpPOCH. Mepbl pacceMBaHUs: pa3Mmax,
JMCIIEpCUsl U CTaHAApPTHOE OTKIOHeHHe. CBOWCTBA CpeaHEro apu(METHYECKOTO U JTUCTIEPCHH.
CnygaiiHast M3MEHYMBOCTb. V3MEHUMBOCTH IpU M3MEpEeHMsIX. Pemiaromuye mnpasuia.
3aKOHOMEPHOCTU B U3MEHYMBBIX BEIMUMHAX.

Cay4aiiHble ONIBITHI M CJIy4aliHble COOBITHS

CriydaiiHple OTBITHI (PKCIEPUMEHTHI), JJIEMEHTApHBIE CIy4ailHble COOBITHS (MCXOIbI).
BepositHocTn  sneMeHTapHblx  coObITUH. CoOOBITHS B CIOy4alHBIX OKCIEPUMEHTaX M
OJIarONMPUSATCTBYIOIINE dJIEMEHTAPHBIE COOBITHS. BEeposITHOCTH CitydallHbIX cOOBITHI. OIBITHI ¢
PaBHOBO3MOKHBIMM 3JIEMEHTApHBIMU CcOObITHSMU. Kilaccmueckne BepOSITHOCTHBIE OINBITHI C
WCTIOJb30BaHMEM MOHET, KyOWKoB. IIpencraBieHne cOOBITHIA C MOMOMIIBIO qUarpaMMm Oiiepa.
[IpoTuBOnONIOXKHBIE COOBITHS, OOBEAMHEHHE M NepecedeHue coObIThil. [IpaBmiio cioxeHus
BepositHocTel. Coyuaitnbiii Be1Oop. HezaBucumsbie coOwiTus. TlocnenoBaTenbHbple HE3aBUCHMBbIE
ucnelTanud. IlpencraBieHne SKCIEepUMEHTa B BHJIE JIEPEBA, YMHOXKEHHE BEPOSTHOCTEM.
WcnpiTanus 1o nepBoro ycrexa. Y cioBHast BeposiTHOCTh. Dopmyiia MoIHON BEPOSTHOCTH.

DJieMeHThl KOMOMHATOPUKH U UcnbITanus bepuyjum

[IpaBuno yMHOXeHHs, MepecTaHOBKH, ¢akropuan. CoyeTaHHs] M YHUCIO COYETAaHUU.
Tpeyronbauk Ilackang u OuHom HproToHa. OmbBITEI € OOJIBIIMM YMCIOM PaBHOBO3MOXHBIX
AJIEMEHTApHBIX COOBITHIA. BhluncieHne BEpOSTHOCTEH B OMBITaX C MPUMEHEHHEM 3JIEMEHTOB
koMOuHatopuku. Mcneitanus bepnymnu. Yenex u Heymaua. BepositHocTH coObITHil B cepun
ucnbiTaHui beprym.

I'eomeTpuyeckasi BepoOATHOCTh

CnyyaitHplii BbIOOp TOYKM W3 (GUIYpbl Ha IUIOCKOCTHU, OTpE3Ka U JAYTd OKPY>KHOCTH.
CnyyaitHblil BEIOOD YHMCIIa U3 YUCIIOBOTO OTPE3Ka.

Cuayyaiinble BeJIJHYUHbI

JuckpeTHas craydailHasi BeJIWYMHA M paclpefesieHue BepoaTHOcTel. PaBHOMepHoe
IMCKPETHOE pacmpenencHue. ['eomeTpuueckoe pacnpeneineHue BeposTHOCTeH. Pacnpenenenue
bepnynnu. bunomuanbHoe pacnpenenenne. HeszaBucumele ciydaiiHble BeaWYuHbL. ClIOXKEHHUE,
YMHOKEHUE CIIy4allHbIX BEIMYMH. MaTeMaThndeckoe OKHMIaHWE U €ro CBoucTBa. Jlucnepcusa u
CTaHJIApPTHOE OTKJIOHEHWE CIIy4ailHOM BEIWMYMHBI; CBOMCTBA auMcnepcuu. Jlucmepcusi uwucia
ycrexoB B cepud ucnbltTaHuil bepnymnu. Ilonatue o 3akone Oonpmmx uucen. M3mepenue
BEPOATHOCTEH M TOYHOCTh M3MepeHus. [IpumeHeHue 3akoHa OOJBIIMX YMCET B COLMOJIOTHH,
CTpaxOBaHMHM, B 3[PaBOOXpPAHEHUHU, oOecriedeHur Oe30IaCHOCTH HACEJCHMs B UpE3BBIYAMHBIX
CUTYaLUsX.

I'eomerpust

I'eomerpuueckne purypsl

@urypsl B reOMEeTPHH H B OKPYKAaI0IeM MHpe

I'eomerpuueckas ¢urypa. Buyrpenusst, BHemHss obnaactu (urypsl, rpanuna. JInHuu u
o0nacT Ha IIOCKOCTH. Bhimykiias u HeBbinyKias ¢urypsl. Ilnockas u Hemockas GUrypsl.

Beinenenue cBoiicTB 00bekTOB. POpPMHpPOBAHUE MPEJICTABICHUM O MeTalpeIMeTHOM
noHATUU «(purypa». Touka, OTpe30K, MpsiMas, JIyd, JIOMaHas, IUIOCKOCTb, YToJl, OMCCEeKTpuca
yria 1 €€ CBOMCTBA, BUJIbl YIJI0B, MHOTOYTOJIbHUKHU, OKPYKHOCTb U KpYT.

OceBas cuMMeTpHs reoMeTpuueckux Quryp. LleHTpanbHas CUMMETpHsI T€OMETPHUUYECKHX
dburyp.

MHoOroyroJibHUKH

MHOTOyrojipHUK, €ro 23JEMEHTBl M €ro cBoiicTBa. [IpaBuibHBIE MHOTOYTOJBHHUKH.
Brinykiible 1 HEBBITYKIIBIE MHOTOYTOJIBHUKH. CyMMa YIJIOB BBIIIYKJIOTO MHOTOYTOJIbHHKA.

Tpeyronsauk. Cymma yrioB TpeyrojbHHKa. PaBHOOEApEHHBIN TpeyroibHUK, CBOMCTBA U
NpU3HAKU. PaBHOCTOPOHHMI TpeyrojabHUK. MeauaHbl, OMCCEKTPUCHI, BBICOTHI TPEYrOJIbHHKOB.
3ameuaTeNbHbIE TOUKU B TpEyrobHUKE. HepaBeHCTBO TpeyroiabHHUKA.

YersipéxyronpHuku. [lapannenorpamm, pomO, NpsMOYroJbHHUK, KBaJIpaT, Tpareuus.
CBoiicTBa M MpH3HAKM Mapajuiejorpamma, poM0Oa, NpsSMOYrojibHHKa, KBajapara. Teopema
Bapunbona.

OKpyXHOCTB, KPYT



Nx snemenTsl U cBOMCTBA. XOpAbl U CEKyIME, UX cBOMCTBA. KacareybHble U X CBOMCTBA.
LlenTpanpHble U BIIMCAHHBIE YIJIbl. BrincaHHbIE M ONMCAaHHBIE OKPYKHOCTH AJIsl TPEYIOJIbHUKOB.
BrniycanHble U OnMCaHHbBIE OKPYKHOCTHU JUISl YETHIPEXYTOJbHUKOB. BHEBIIMCAHHbBIE OKPYKHOCTH.
PanukanbHas ock.

®@urypsl B npocTpaHcTBe (00beMHbIe Tes1a)

MHororpaHHuk 4 ero 3jeMeHTbl. Ha3BaHMsI MHOTOTpaHHMKOB C Pa3HbIM IOJIO)KEHUEM U
KOJIM4eCTBOM IpaHell. [lepBuuHbIe IpeaCTaBIeHUs O MUpaMUAAX, Napajuieienune1ax, npu3Max,
cdepe, mape, MWIKHAPE, KOHYCE, UX 3JICMEHTAX M MPOCTCHITUX CBOMCTBAX.

OTHoIEeHNS

PaBencrBo puryp

CpoiicTBa U NPU3HAKKU PABEHCTBA TPEYTOJIbHUKOB. JlOMONHUTENbHBIE TPU3HAKU PABEHCTBA
TpeyroJbHUKOB. [IpU3HaKy paBeHCTBa MapauieIorpaMMOB.

IMapanieJabHOCTh NPSAMBIX

[Ipu3Haku u cBOMCTBAa MapajjIeNbHBIX NPAMBIX. AKcMOMa MapaienbHOCTH EBknnpa.
[IepBHuuHBIE IPEICTABICHNS O HEEBKIMIOBBIX reomMeTpusx. Teopema daneca.

IlepnenaukyasipHbie NpsiMble

[Ipsmoit yron. Ilepnenaukynsap k npsMoi. CepeaMHHBIM TNEPHEHAUKYISP K OTPE3KY.
CBoiiCTBa M PU3HAKH MEPIICHIUKYISIPHOCTH NMPsAMbIX. HakIIOHHBIE, IPOEKIIMY, UX CBOMCTBA.

IMonpoGue

[IponopumonanbHbie 0Tpe3ku, noaodue ¢uryp. IlomoOubie TpeyronbHukU. [IpusHaku
1o06ust TpeyroJpHUKOB. OTHOIIEHKE TUIONIa/Iel MOJ0OHBIX QUTYP.

B3anMHoe pacnoJioxkeHUeNPSAMONA M OKPY’KHOCTH, ABYX OKPYKHOCTEH.

N3mepenust u BbIYMCICHUS

Beauuunbl

[Tonsitue Benuunnbl. nuna. U3mepenue mvHbl. EquHIBI U3MEpEHUs AJTUHBI.

Bennuuna yrna. ['pagycHass mepa yria. CHHYC, KOCHHYC M TaHT€HC OCTPOro yria
IIPSIMOYTOJIBHOTO TPEYTOJIbHHKA.

[Tonsatue o miomaam mIockoi Gurypsl u e€ cBoiictBax. M3mepenue mnomaaeii. EnuHutib
U3MEPEHUS TUIOIATH.

IIpencraBnenne o6 00bEME NMPOCTPAHCTBEHHOM (UIYypbl M €ro cBoiictBax. M3mepenue
00béma. Equnuiel usmepeHust 00bEMOB.

H3mepenus 1 BBIYUCICHUSA

WHcTpyMEHTBI [UIsI U3MEPEHUM W TMOCTPOEHUM; U3MEPEHUE M BBIUMCIICHHE YIJIOB, JJIUH
(paccrosiHMit), IUIOLIA/AEH, BBIUUCIEHHE 3JEMEHTOB TPEYrOJIbHUKOB C MCIHOJIb30BAHUEM
TPUTOHOMETPUYECKUX  COOTHOWmIeHHMH. [Inomanu. @opMmynsl MmIomaau  TPEyroJIbHHKA,
napajiesiorpaMMa M €ro 4acTHBIX BUJIOB, Tpameuuu, ¢opmyna I'epona, ¢opmyna miomanu
BBIIYKJIOTO YEThIPEXYroJbHUKA, (POPMYJbl JUIMHBl OKPY)KHOCTH W IUIOIAAu Kpyra. [lmomans
KpYyroBOT'O CEKTOpa, KpyroBoro cermeHnTa. [lnonjans npaBuibHOrO MHOTOYTOJIbHUKA.

Teopema Iludaropa. ITudaropoBsl Tpoiiku. TpHUroHOMETpHUUECKHE COOTHOLICHUS B
IPSIMOYTOJIbHOM TpeyrosibHuke. Tpuronomerpuueckue GyHKIUU TYHOTO yria.

Teopema kocuHycoB. Teopema CUHYCOB.

Pemenune tpeyronbHukoB. Bbluncienue yriioB. BreluncieHne BBICOTBI, MEAHWAHBl U
OuccekTpucsl TpeyroipHuka. OptoTpeyroiabHuk. Teopema Iltonemes. Teopema Menenas.
Teopema Ueskl.

Paccrossnus

Paccrossnne mexnay toukamu. PaccrosiHMe oT Touku A0 mnpsmMoi. PaccrosHue mexny
burypamu.

PaBHOBenuKHe U paBHOCOCTaBJIEHHBIE (PUTYPBHI.

CBoiicTBa (aKCHOMBI) JUIMHBI OTPE3Ka, BEIMYMHBI YIJIa, IO U 00bEMa (GUrypsl.

I'eomeTpuyeckue nocTpoeHns

I'eomeTpuueckue MOCTPOESHUS ISl WIUTIOCTPALIMH CBOMCTB T€OMETPUUECKUX (QUTYp.

HNHcTpymenTs! U1 noctpoeHuit. Llupkyis, 1uHenka.

[IpocTteiime MmocTpoeHUs LUPKYJIEM U JIMHEWKOH: MOCTpOoeHHue OHCCEKTPHUCHI Yyria,



NEPIEeHIUKYIIApa K IPSIMOM, yIiia, paBHOTO JaHHOMY.

[TocTpoeHue TpeyroiabHUKOB MO TPEM CTOPOHAM, JBYM CTOPOHAM U YIIIy MEXIYy HUMH,
CTOpPOHE U JABYM IPUJIEKAILLUM K HEH YIiiam, no opy2um d1eMeHmam.

Jlenenue oTpe3ka B JAHHOM OTHOUIEHHUH.

OcHOBHBIE METO/IBI PELLIEHUS 33734 Ha IOCTPOEHUE (METOJ F€OMETPUUYECKUX MECT TOYEK,
METO/I MapauIeIbHOTO IMEPEHOCA, METO CUMMETPHUHU, METOJT IOJOOHS).

Oransl pelieHus 3aad Ha IOCTPOEHUE.

I'eomeTpuyeckue npeodpasoBanus

IIpeoOpazoBanusn

[IpencraBieHre O MEXIPEIMETHOM IMOHATHM «mIpeoOpazoBaHuey». IIpeoOpasoBaHus B
MaTtemaTHke (B apudmMeTuke, aredpe, reOMeTpUIeCcKUe peoOpa3oBaHus).

JABukeHust

OceBast U LEHTpaJibHas CHUMMETPHUM, MOBOPOT U MNapaulenabHbId mnepeHoc. KoMmOuHammu
JBUKEHUM Ha TUIOCKOCTH U UX CBOMCTBA.

Ilono0ue kak npeodpazoBaHue

l'omoterus. I'eomerpuueckue mnpeoOpa3oBaHMsl KaK  CpEACTBO  J0Ka3aTeabCTBa
YTBEPKACHUM U pelIeHus 3a/1a4.

BekTopbl 1 KOOPAMHATHI HA MJIOCKOCTH

BekTopbl

[TonsiTe BekTOpa, IEHCTBUS HAJl BEKTOpaMH, KOJUIMHEApHbIe BEKTOPbI, BEKTOPHBIN Oa3uc,
pasjo’keHue BeKTopa Mo 0a3ucCHBIM BeKkTOpaM. ENMHCTBEHHOCTh pa3jo’KEHUs BEKTOPOB IO
0a3ucy, CKaJIsIpHOE MPOU3BEICHHE U €r0 CBOMCTBA, UCIIOJIB30BaHUE BEKTOPOB B (DU3UKE.

Koopaunartsi

OCHOBHBIE TOHATHS, KOOPJAWHATHI BEKTOPA, PACCTOSTHUE MEXIy Toukamu. KoopauHartsl
CepeNHbI OTpe3Ka. YpaBHEHUS QUryp.

[IpuMeHeHne BEKTOPOB U KOOPAUHAT JUIsl PELIEHUsI TEOMETPUUECKHX 3a/1a4.

Addunnas cucrema koopauHat. Pagnyc-BekTopsl Touek. LleHTpona cucTemMsl TOUeK.

Hcemopua mamemamuxu

Bosnuxknogenue mamemamuku Kaxk Hayku, smanvl eé paseumus. OcCHO8Hble paszoenvl
Mamemamuxu. Beioaowueca mamemamukuy u ux 6K1ao 8 pazgumue HayKu.

beckoneunocmv muooicecmea npocmuix yucen. Hucna u onunsl ompesxos. Payuonanvusie
yucaa. Ilompebrnocmo 6 uppayuonanvrvix yucaax. lllxkona Iugpacopa

3apoorcoenue anceopvr 6 Hedpax apupmemuxu. An-Xopesmu. Poowcoenue OykeenHol
cumsonuxu. I1. @epma, ®@. Buem, P. /lekapm. Hcmopus 6onpoca o naxodicoeHuu Gopmyn KopHeu
aneebpauveckux ypasHenuil cmenenetl, bonvuux yvemoipéx. H. Tapmanvs, oc. Kapoano, H X
Abens, D.1anya.

llosenenue memooa KoopOuHam, nNo3801410ULE20 NEPesoOUmMb 2eomempuyecKue 00beKmul
Ha A3vIK aneeopul. llossnenue epaguxos pyuxyuii. P. /lexapm, I1. @epma. Ilpumepsl paznuunvlx
KOOpOuHam.

3aoaua Jleonapoo Iluzanckoeo (Qubonauuu) o xpoauxax, uucia Pubonauuu. 3adaua o
waxmamuoui 0oocke. Cxo0UMOCHb 2e0MempuiecKoll npocpeccuu.

HUcmoku meopuu eeposmuocmeti. cmpaxosoe oeno, aszapmuvie uepwl. 1. Pepua,
b.Ilackane, A. bepuynnu, A.H.Koamozopos.

Om s3emnedenus k eeomempuu. Ilughazop u ezo wxona. Danec, Apxumeo. Ilnamon u
Apucmomens. Ilocmpoenue npasunbHvlx MHO20y20IbHUKO0S8. Tpuccexyus yena. Keadpamypa
Kkpyea. Yoeoenue xyoa. Ucmopus yucia . 3onomoe ceuenue. «Hauanay Eexnuoa. JI Diinep,
H.U.Jlobauesckuti. Hcmopus namoeo nocmynama.

I'eomempus u uckycemeo. ' eomempuueckue 3aKOHOMEPHOCMU OKPYAHCATOWE20 MUPAQ.

Acmponomus u ceomempus. Ymo u xax ysmanu Amaxcazop, Ipamocghen u Apucmapx o
pazmepax Jlynoi, 3emau u Connya. Paccmosnus om 3emau oo Jlynet u Connya. Hzmepenue
paccmosanusa om 3emau 0o Mapca.

Ponv  poccuiickux yuénvix 6 pazeumuu mamemamuru: JI.Dinep. H.H.Jlobauesckui,
11.J1.Hebviues, C. Kosanesckas, A.H.Konmozopos.



Mamemamuxa 6 pazsumuu Poccuu: Ilemp |, wxona mamemamuueckux u Hagueaykux Haykx,
paszsumue poccutickoeo paoma, A.H.Kpwinos. Kocmuueckas npoepamma u M.B.Kenoviut.

TemaTn4veckoe MJIAHUPOBAHHUE C YKA3aHUEM KOJIUYECCTBA YaCOB HA 0CBOCHUE TEMDI.

5 kjaace

Tema Koauuecr
BO 4aCOB

Hamypanvuwvie yucna (20 uacos)

[ToBTOpEHME TPONAECHHOTO 32 KypC HaYaJIbHOW LIKOJIBIL.

Psan natypanenbix uncen. [loaenenue yudp, 6yke, uepoenughos 6 npoyecce cuéma

Otpesok. [lmnHa oTpeska. EnquHuibl n3MepeHus JUTMHBI.

BxonHas paboTa 3a Kypc Ha4yaJIbHOMN IIKOJIBI

[Tnockocts. Ipsamas. JIya

[IIxana. KoopaunaTHbIi J1y4d

CpaBHeHHE HaTypaIbHBIX YUCEJI, CIOCOOBI CPAaBHEHHSI YHCEL.

[IpaBHIIO OKPYTIIEHNS HATYPAJIBHBIX YHCET.

Hrorossiii ypok no teme: «Harypanbnsie uncna. [kansn
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KonTponsnas pabora Ne2 no teme : «HarypanpHbie yncia. [kambny

Cnooscenue u epiuumanue namypaivhvlx uucen (34 vaca)

o

Cnoxenne HaTypaJbHBIX YHUCCJI, KOMIIOHCHTEI CJIOKCHUSA W BBIYUTAHUS, CBA3b
MCXKIY HUMHU.

Boruntanue HaTypajgbHBIX YHCEN 2

-

Pemrenye TekCcTOBBIX 3ama4

-

Brrunranue ymncia u3 CYMMEI, CYMMBI U3 YHUCJIA. N3menenne CYMMEBI U Pa3HOCTU
IIpHU USMECHCHUN KOMIIOHCHTOB CJIOKCHH W BBIUWTAHN.

Hrtorosslii ypok 1o TeMe : «Berautanue»

UncnoBsle U OyKBEHHBIE BhIpaskeHUs. DopMyIibl

Kontponbras padotaNe3 mo teme « CiiokeHUE, BEIYUTAHUE).

PaboTa Hag ommbOkaMu. YpaBHEHHE.

Pemenne ypaBHeHUH MOBBIIIEHHOTO YPOBHS

Pemenne 3aga4 COCTaBJICHUEM ypaBHeHHﬁ.

Hrtorosbliii ypok 1o teMe : «YpaBHeHUs"

erJI, 0003HaUYeHHE YI'JIOB. E qunuie: HU3MCPCHUS.

Busl YIJI0B, UBMCPCHHUC YIJIOB, CBOMCTBA YIJioB

MHuoroyronsHuKkd. PaBHbIE DUTYDBI.

Busr TPCYIr'OJIbHUKOB

[Tpsmoyroapauk. Och cuMMeTpun Guryp

WrtoroBsiii ypok 1o teMe «YpaBHEeHHs. YT01. MHOTOYTrOJIbHUKI

RRww NN R R R R Rk W

KonTtpospHas padotaNe4 mo teme «YpaBHeHHs. YT0J. MHOTOYroJbHUKI

Ymnoorcenue u oenenue namypanvnuvix uucen (37 uacoes)

VYmuoxkenue. KoMnoHeHTHI.

Pemienue 3ama4 Ha IBMKEHHE

YucaoBoe BBIPAKCHUC U €I'0 3HAYCHHUC, TOPAAOK BBITIOJTHCHUS JEHCTBUH.

CoueTaTenpbHOC U pacnnpeaAcinTCIbHOC CBOMCTBO YMHOKCHUS

I[CJ'ICHI/IC HaTypaJIbHbIX YHUCCII. KoMnoneHTEI.

Pemienne TeKCTOBBIX 3a4a4 Ha JBHUXKCHUE

Pemienne TeKCTOBBIX 3aJa4 Ha MMPON3BOAUTCIIBHOCTD TPYyJa

PelieHne TEKCTOBBIX 3aJa4 COCTABICHUEM ypaBHeHPIﬁ.

I[eJ'ICHI/Ie C OCTATKOM HAa MHO>KCCTBC HATYPAJIbHBIX YHUCCII.

N R R RRWN R P w

Ceoticmea oenenus ¢ 0Cmamkom




Crerenb quciia, rnopsaa0K BbIITOJTHCHHUA I[CﬁCTBHﬁ B BBIPpAKCHUAX, COACPIKAINX
CTCIICHDb, BBIYHUCIICHUC 3HAYCHUU BI:Ipa)KeHI/If/’I, COACPKAIUX CTCTICHD.

N

Kontponsnas padora Ne5 o teme "Jlenenne YMHOKEHHE HATypaIbHbIX yncen"

[lnomane. [lmonaae npsAMOyroJibHUKA.

[Tonsitue o paBeHcTBe puryp. Pasnogeruxue guzypol.

[IpsAMOYTOJIBHBIN TapasuIeICIUIIe .

[Tupamuna M300paxenne mpocTpaHCTBEHHBIX (pUTyp.

[Tousitue 00bEMA; eIUHHILI 00BEMA

Ilpumepwl cevenuii. Mnocoepannuku. IlpasunbHvlie MHO202DAHHUKU.

KombOunaTopHsle 3a1aun

Wrorosslii ypok no teme: «IIpsiMmoyronpHselii napayuenenunesn. Kyo».

KonTponsnas pabora Ne6 no teme: «llnomans npsMoyroibHUKa.
[IpsAMOYrOIBHBIN MTapajuIeICIUuIIe).

RPIRPWNDNNERINRPIW -

Qoviknosennvte opoou (18 uacos)

Jouist, yacTh, APOOHOE YKCIIO, APOOD.

Pemenue 3agau Ha npobu

[IpaBunbHbIE U HenpaBUIbHbBIE ApoOu. CpaBHEHHE POOei.

Crno)xeHue ¥ BRIYUTaHuEe Ipo0eit C 0JIMHAKOBBIMHA 3HAMEHATEISIMU

Jlpobu u fneneHue HaTypalbHBIX YUCEI

CMeniagHble yicia

Apudmernyeckue AeMCTBHSI CO CMEIIAaHHBIMU JPOOSIMHU

Htorossrii ypok 1mo teme : «OOBIKHOBEHHBIE TPOOHY

KonTtponbras padorta Ne 7 mo teme: «OOBIKHOBEHHBIE IPOOM»

RPIFRPIWINEFEINDWWIN

Jlecamuunvie opoou (48 uacoe)

[IpencraBnenue o AeCATUYHON APOOHU.

CpaBHEHHE IECATHYHBIX IPOOCH.

Oxkpyrnenue yucen. [Ipukuaka v olieHKa pe3yJbTaTOB BEIYMCICHUIM.

Crno)keHue ¥ BRIYUTAHUE JECATUIHBIX APOOCH.

Kontponbras padoTta Ne§ o teme «Co)keHUE ¥ BBIYUTAHUE JECATUIHBIX
IpoOei.

ROINW A~

PaboTa Hag ommOkaMu. YMHOXKEHUE ACCITHIHBIX TpoOei

YMHOXEHUE JECATUIHBIX APOOCH.

3aBHCHUMOCTH MCXKIY BEJIMYHMHAMU: CKOPOCTh, BPEMA, paCCTOSIHHUC.

Jlenenne necaTUUHbIX Ipobei

Pemenue TeKCTOBBIX 337124 apI/I(l)MeTI/I‘leCKI/IM crocooom. Mcroab3oBanue Ta6J'II/II_I
IIpyu pCIICHUH 3aJa4U.

WON A~

OTHolIeHne JABYX YHUCCIIL. Maciitab Ha mIaHe u KapTe.

-

KonTposbHas padota Ne9 o teme « Y MHOKEHHUE M JICJICHUE TeCATHIHBIX
IpoOei.

-

Cpennee apudmeTryecKoe IBYyX YHCEll.

BLIpa)KeHI/IC OTHOIICHUS B IMTPOLCHTAX

HpOHeHTH. Haxoxxnenue IMMPOLCHTOB OT YHCJIA.

HaxoxxaeHue yncia mo ero MMPONCHTAM

PenieHne HeCIOKHBIX IMPAKTHUYCCKUX 3a1a4 C IIPOICHTAMHU.

Htorosslii ypok no teme: «Cpennee apudmernueckoe. [TporieHTs»

KonTtpoapHas padora Nel0 no teme : «Cpennee apudmerndeckoe. [TporieHTbD»

PR INWWRFW

Iloemopenue (8 uacos)

Penienne TeKCTOBBIX 3ada4 apI/I(I)MCTI/I‘-ICCKI/IM criocobom. Vcroas3oBanue T3.6J'II/II_I,
CXEM, I-ICpTC)KCI‘/’I, APYTUux CpCACTB MPCACTABJICHUA JAaHHBIX ITPU PCHICHUHA 3a/1a4YH.

Hcnons3oBaHue Ta6J'II/II_I, CXEM, I-ICpTe)KCI\/'I, APYrux CpeaACTB NpPCACTABIICHUS
JAHHBIX MPU pCIICHUHN 3aJa4H.

OOBIKHOBEHHBIE IPOOH




Jlecstnaneie apodu

[IpoueHTsI

Wrorosas koHTpoJIbHAs paboTa

PaGora Hag ommOkamMu

e

Komounamopuxa (5 uacos)

KombOunaTopHsle 3a1aun

6 Kkiacce

Tema

Koauuecr
BO YaCOB

Hamypanvusie yucna (17 uacos)

Jlenutenn u KpaTtHbIe

[Tpusnaku nenumoctu Ha 10, Ha 5 1 Ha 2

IIpu3naku nenuMocTy Ha 9 1 Ha 3

HpOCTBIe 1 COCTaBHBIC 4YHCJIa

HauOonpmmmii o0mmiit 1eJInuTeb

Hanmensimee o0ree kpaTHOE

WWIN W WIN

KonTposnsnas pabora Ne 1o Teme «Jle1MMoCTh HaTypalbHBIX YHCEI.

Qoviknosennvle opoou (38 uacoes)

OcHOBHOE CBOICTBO Apodu

Coxkpaienue apooeit

[TpuBenenue npobeii k 00memy 3HameHateno. CpaBHEHHE TpoOei

CrnoxxeHue ¥ BRIYUTaHUE OOBIKHOBEHHBIX JIPOOEii

KonTtponbras padota Ne 2no teme «CnoskeHUE ¥ BHIYUTAaHWE OOBIKHOBEHHBIX
TpoOei

RO IWIN

YMHOXeHUEe apooeit

Haxosxnenue npo0u oT uncia

CamocTosrenbHas paboTa o Teme « Y MHOKEeHUE OOBIKHOBEHHBIX JP00Oeii»

B3aumHo o6paTHbIe uncia

Jlenenue npobeit

HaXO}KI[eHI/IC YqHcia 110 3Ha4CHUIO €ro ,Z[p06I/I

ITpeoOpazoBaHme 0OOBIKHOBEHHBIX JIpOOEH B IECATUUHBIC

JlecsaTnaHoe MpuOIMKeHNE OOBIKHOBEHHOH Apoou

KonTposbHas padora Ne3 o Teme «YMHOXKEHHUE M JICJICHHE OOBIKHOBEHHBIX
poOei

RPINNW ORI, W ol

Ommnowenue u nponopuyuu (28 uacos)

OTHOILIEHUS

IIponopiuu

HpOHeHTHOC OTHOIICHHUEC NBYX YUCCII

KonTtpomnsnas pabota Ne 4o teme «OTHOIIEHUS W TPOTIOPLIUSD).

HpSIMaH n O6paTH3.5I MpONOPHUOHAIIBHBIC 3daBUCUMOCTH

Z[eJ'IGHI/Ie YHucja B JaHHOM OTHOIIICHUU

OKpyXHOCTb U KpyT

Jnna okpyxHoctu. [nomans kpyra

[{unusap, KOHYC, map

JnarpamMmsl

Cnydaiinble coObITHS. BeposTHOCTB ClTy4aiiHOTO COOBITHS

KonTtposnrsHast padota Ne 5 o teme «I'eomerpuyeckue ¢purypsl .BeposTHOCTB «

RPWWRFRWNINNRFPIWOIN

Payuonansnsie uucna (72 uaca)

IlonoxxutenbpHbIE U OTPULATCIBHBIC YN CJIA

N

KOOp,Z[I/IHaTHaﬂ npamas

w




Llensie yncna. ParinonanbHBIe YHCIa

Mopyns yncia

CpaBHeHHE YnCcen

KonTtponeHnas padora Ne 6 o teme «PannonanpHbie yucna'

CnoxeHue palMoOHaAIbHBIX YUCEI

CBoJicTBa CJI0KEHUS PAIlMOHAIbHBIX YUCEl

Brerauranue palrOHAJIBHBIX YHUCECJI

Kontponbras padorta Ne 7 o teme «CrokeHHE palliOHATBHBIX YHUCEID).

VYMHOXKEHUE paurOHAJIBHBIX YUCCIT

CBoiicTBa YMHOKEHHMSI pallMOHATIbHbBIX YUCEIl

Koaddumnuent. PactipenenurensHoe CBONCTBO YMHOXKEHUS

Jlenenve paiMoOHaIbHBIX YHCEI

KontponbHas padoTta Ne 8 o Teme «YMHOKEHUE U JIETICHUE PAIIMOHATBHBIX
qHCe.

RPIAROOOWRRFRPOINRRRRWOIN

Pemenue ypaBHeHuit 3)
Pemrenue 3a1a4 ¢ TOMOIIBIO YpaBHEHHH 6
KonTtponpras padorta Ne9 no teme : «Perenne ypaBHeHHH, 3a1a9». 1
[TeprieHTUKYIIIpHBIC TIPSIMBIC 3
OceBas ¥ IICHTpaIbHAsE CHMMETPHH 3
[lapanienpHble npsiMble 2
KoopanHaTtHas miockocTh 4
I'paduku 3
Kontponbras padorta Ne 10 mo Teme : «HarnsgHas reoMmeTpus. 1
Hmozosoe noesmopenue (11 uacos)
JlenuMOoCTh HaTypabHbBIX YUCEI 1
OTHOIICHUS ¥ TIPOTIOPINH 1
JlelicTBUA C pallMOHAIBHBIMU YUCIIaMU 3
Pemrenne TeKCTOBBIX 3a71a4 apu(PMETHIECKUM CITOCOOOM 4
Hrorosas koHTpoabHas paboTa 1
PaboTa Hax ommOkamMu 1
Cmamucmuxka, eepoamuocms (4 uaca)
Pemenne koMOMHATOPHBIX 33729 4
7 kaacc, Aaredopa
Tema Koaunuect
BO 4aCOB
Pavyuonanvusie uucna (7 uacos)
3apooicoenue ancebpol 6 Heopax apugpmemuru. An-Xopesmu. Poswcoenue 1
OYKB8EHHOU CUMBOIUKU
MHO0K€CTBO pallMOHAIBLHBIX YHUCE. 1
CpaBHEHUE pallMOHATBHBIX YHUCE. 1
JleiicTBHS ¢ parioHaIbHBIMU YHCIIAMHU. 3
IIpeocmasnenue payuonanbHo2o Yucia 0ecamudnol Opoovio. 1
Pewenue mexcmosuwix 3a0au (3 uaca)
Pemenne HecnoXHBIX 3a7]a4 Ha IBIKEHUE B MIPOTUBOIIOJIOKHBIX HANIPABIEHUsAX, B | 1
OJIHOM HAaINpaBJICHUHU, ABM)KEHUE MO PEKE MO TEUCHUIO U MTPOTUB TEUEHHUSI.
Pemenue 3a1ay Ha coBMecTHYIO padoTy. [IpuMenenue apobeit mpu penieHuu 1
3a/ad.
KonTtponpHast padota Nel PanmonanbHble yncna 1
Pasencmea (3 uaca)
YucioBoe PaBEHCTBO. 1




CBOJiCTBa YHCIIOBBIX PABEHCTB.

[

PaBeHCTBO ¢ mepeMeHHOM.

[

Ypasnenus (10 uacos)

IloHusiTHe ypaBHEeHHUS U KOPHS YPABHEHMS

JInHeiiHOe ypaBHeHHe M ero KOpHHM Konuuecmeo KopHell TUHEUH020 YPAaGHeHUs

Penrenne nuHENHbBIX ypaBHEHUM.

Jluneiinoe ypasnenue ¢ napamempom.

Konuuecmeso kopueil aunetino2o ypasnenus.

Pewenue nunetinvix ypagnenuii ¢ napamempom.

Kontponbnas padora No2 JIuneitHoe ypaBHEHHE

GG

Toswcoecmeennvie npeoopazosanus (47 uacos)

YucaoBble 1 6yKBeHHI)Ie BbIPAKCHUSA

BeIpaxxeHue ¢ nepeMeHHOM.

Ilesbie BbIpaKeHU s

CreneHb ¢ HaTypaJbHBIM [TOKA3aTEIEM U €€ CBONCTBA.

[IpeobpazoBanus BEIpaKEHUM, COIEPKAIINX CTEMIEHU C HaTypaIbHbIM
MIOKa3aTeJIeM.

(CYFS, 1 PN g '

KonTtposnsnas pabora Ne3 CrenieHb ¢ HaTypaJlbHBIM MOKa3aTelleM

OnmHOYJIEeH.

JleiicTBUsI ¢ 0qHOUTICHAMU(CIIOKEHUE, BEBIYUTAHUE, YMHOKCHHE).

MuorousieH

JleiicTBUsI ¢ MHOTOUJIEHAMU (CJIOKEHUE, BRBIYUTAHNUE, YMHOXKCHHE).

Paznoxenne MHOTOUICHA HA MHOKHTEIIH

BBIHECEHME OOIIEro MHOYKUTENS 32 CKOOKH,

2DYNNUposKa,

KonTtponbras padota Ne4 OgHOUIEHBI 1 MHOTOUJICHBI

DopMyIIbl COKpPAIIEHHOTO YMHOKEHUS:

pPa3HOCTh KBA/IPATOB,

KBaJgpaT CyMMbI U Pa3HOCTH.

npumeHenue hopmyi COKPAUWEHHO20 YMHONCEHUSL.

Keaopammnuwiii mpéxunen, paznooicenue k6aopamuo2o mpéxuiena Ha MHONCUMeEU.

KonTtponbHas padoTta Ne5 ®opMyIibl COKpaIIEHHOTO YMHOKCHUS

LI SSRGS

Dynxyuu (16 uacos)

Iousitne pyHkuun

Z[CKapTOBLI KOOPJAWHATBI Ha IIJIOCKOCTH.

CDOpMI/IpOBaHI/IC HpeI[CTaBJ'IeHI/Iﬁ O MCTAIIPCAMCTHOM INOHATHUHU «KKOOPAHUHATBD).

CriocoObl 3a1anust QYHKIMIA: aHATUTHYECKUN, TpadruecKuii, TAOMUYHbIN.

Tossnenue memooa KoopouHam, no360J0ULe20 NEPEBOOUMb 2eOMEMPUYECKUe
06vekmbl Ha A3bIK ancedpwl. [lossnenue epaguxos hynxyuu. P. [exapm, I1.
Depma. [lpumepul paznuunblx KOOpOUHaAm.

RN R R-

I'paduk Pynkuum.

N

HpI/IMepLI (byHKI.[HfI, MOJIY4a€MBIX B IIPOUCCCC NUCCICAOBAHUA PA3JIMIHBIX
PCAIBHBIX MTPOLCCCOB U PCHICHUS 3a/1a4.

3HayeHue GYHKIUHU B TOUKE.

CgoiictBa u rpaduk auHerHON QyHKIHU. OOIaCTh OMpeIeIeHHs], MHOKECTBO
3HAYEHUM, HYIIH,

Pacnionoxxenue rpaduka TuHEHHON (QYHKIIMY B 3aBUCUIMOCTH OT €€ YTJIOBOTO
Kod(duImeHTa 1 CBOOOTHOTO YJICHA.

KonTtposnpHast padota Ne6 Jluneiinas GpyHkius

Cucmempwt ypasuenuii (12 uacos)

3agaum Ha IBHKEHHE, pa00TY H NOKYIIKH

AHanu3 BO3MOXKHBIX CI/ITyaI_II/Iﬁ B3aMMHOT'O PaCIIOJIOKCHU A 00BEKTOB Ipu UX




JBUKCHHUH, COOTHOIIIECHUSI 00bEMOB BBITIOTHAEMBIX pa0OOT MPU COBMECTHOM
pabore.

32}12‘11/[ Ha 9aCTHU, 101U, IPOLUHECHTHI

Pemrenne 3a1a4 Ha HaXOXKJEHUE YaCTH YMCIIA M YUCIIA 110 €ro yacTu. Pemenue
3a/1a4 Ha IPOLEHTHI U 10au. [I[puMeHeHne nponopunii Npy peleHny 3a4ad.

7 kiacc , reomeTpus

Tema

Koauuecr
BO YaCOB

Ilpocmenimue 2eomempuueckue guzypol u ux ceovicmea (14)

Touxku npsimbie

OTpe30K U ero JyInHa

JIy4,yron

YroJ,u3MepeHne yrion

CMexHble, BEpTHUKAIbHbIE YTJIbI

[lepneHquKyIIsIpHBIE IPSIMBIE.

AKCHUOMBL.

Wrorossrii ypok no teme : «IIpocreiinirie reomerpuueckue GUrypsl u ux
CBOMCTBAY.

Rl R Wk

KonTponshas pabora no teme : «IIpocreiiue reomerpuueckue GUrypsl U ux
CBOWCTBAY.

|

Tpeyzonvnuku (18 uacos).

Buiel TpeyrosbHUKOB, paBEHCTBO TPEYrOJIbHUKOB.

MenuaHna, 6uccekTpuca, BbICOTa TPEYTOJIbHHUKA.

[TepBrIil mpU3HAK PABEHCTBA TPEYTOJbHUKOB.

BTopoii mpu3HaKk paBeHCTBA TPEYrOJIbLHUKOB.

PaBHOOEIpEHHBIN TPEYrOIHHUK, €0 CBOMCTBA.

[Tpu3naku paBHOOEAPEHHOTO TPEYTOJIbHUKA.

Tperuil mnpu3Hak paBeHCTBA TPEYTOJILHUKOB

TeopeMsl.

Hrtorosslii ypok 1o TeMe: « TpeyroJbHUKm.

KonTtposnbnas pabora no teme: « TpeyrobHUKI.

[TapasienbHble npsMBbIe.

HpI/ISHaKI/I MmapaJuiCJIbHbIX IIPAMBIX .

CBoiicTBa NapaJlJICIbHBIX IPSIMBIX.

CyMMa yriioB TpeyrojabHHKA.

IIpsiIMOYTOJIbHBII TPEYTrOJIbHUK.

CBolicTBa MMpAMOYT'OJIBHOI'O TPCYIrOJIbHUKA.

Hrorosrri YPOK IIO TEMC : ((HapaHHeJ'IBHHC IIpsAMBIC. CYMMa yrijosB
TPCYTr'OJIbHUKOBY.

FRINNIEARWNIRFRPIFRPRFRPRERPINDNAEDNNNE

KonTtponeHas padora no teme : «IlapannensHsie npsimpie. Cymma yrios
TPEYTOJIBLHUKOBY.

-

Oxkpysrcnocmo u Kpye. I'eomempuueckue nocmpoenus.(15 uacos ).

['eoMeTprueckoe MECTO TOUYEK.

OKpyXHOCTb U KpYT.

CsoiicTBa JAUaMETpa NCPICHAUKYIIAPHOTO XOPJC.

KacaTeJ’ILHaH,OHpC,[[CJICHHC,CBOfICTBO, ITPU3HAK.

Pemenue 3amau

OnucanHasi OKpPYKHOCTb TPEYTOJIbHHKA.

Brucannas OKPYXHOCTH TPCYIrOJIbHUKA.

Pemenue 3amau

RRrRRR R R R




[TocTpoeHue yria paBHOTO JaHHOMY.CEPEAUHHOTO MEPIEHIUKYIIAPA K OTPE3KY
JIEJIEHHE OTpE3Ka I0N0JIaM.

ITocTpoenne GMCCEKTPHUCH JAHHOTO YIia.

Meron I'MT B 3agadax Ha MOCTPOEHHUE.

Wrorossiii ypok 1o teme: «OKpy>KHOCTb U Kpyr. ['eoMeTpruueckune mocTpoeHus».

KonTponsHas pabora no teme: «OKpy)HOCTb U Kpyr. [ eomeTpuueckue
TOCTPOECHHUSD).

Rl |w|-

Iloemopenue (5 uacog)

Pemenue 3aa4 no teme: «TpeyrojabHUKN.

Pemenue 3anay no teme: «IlapamienpHblie npsmbiey.

Pemenue 3anay no teme: «Cymma yriioB TPEyroJIbHUKaY.

Hrtorosoe noBropeHne

LS

8 kiacc, Aareopa

Tema

Koauuecr
BO YaCOB

Anzedopauueckue svipaxcenus (44 u)

Anrebpandeckue 1poou

OcHOBHOE CBOICTBO anredpandeckoi apoodu

CrnoxeHue ¥ BRIUUTAHUE aNreOpandecKux Ipooeid ¢ 0JMHAKOBBIMU 3HAMEHATEIISIM

CrnosxeHure ¥ BBIYUTaHNe anredpandyeckux ApooOe ¢ pa3HbIMU 3HaMEHATeNIsIMU

Kontponbras padorta Ne 1 mo teme «CroskeHHE ¥ BRIUUTAHHUE aaTreOpandecKux
TpoOei

RPOWWiIN

YMHOXEHUE U AeNIeHne anredpandeckux apooeit. Bo3senenue panmoHaabHON
IpoOu B CTETICHb

ToxxnecTBeHHbIE MpeoOpa3zoBaHus alreOpanyecKux BhIpaKeHUH

Pemenue 3aganuit ®UIN

N

KontponbHas padorta Ne 2 o Teme: « Y MHOKEHHUE | JIeJICHUE alTreOpandecKux
npob6eii. ToxxaecTBeHHbIe MpeoOpa3zoBaHus anreOpanyecKuX BhIPAKEHUN

-

PaBHOCHIIBHEIC YpaBHCHUSI. PaHI/IOHaJ'IBHBIe YpaBHCHHA

CreneHs ¢ 1eJIbIM OTPULATEIIBHBIM ITOKa3aTCJIIEM

CBoIiCTBa CTEIICHU C LOCJIBIM IIOKa3aTCJIEM

Oynkiusa y = k/x u eé rpaduk

KonTponsnas padora Ne 3 o teme «Parmonanbsabie ypaBHeHus. CTEeHb ¢
IIEJIBIM OTPHUIIATENILHBIM MoKa3zareneM. DyHkiusa y=K/x u e€ rpaduk.»

RO~ W

Keaopammnuwie kopnu. /leiicmeumenwvusie uucaa (25 u)

Dynxius y = x* u eé rpaduk

KBanparHeie kopau. ApudmeTrndeckuii KBaapaTHBIN KOPEHb

MHOKECTBO U €0 AJIEMEHThI

IToaMHOXKECTRO. OnepauHH Haa MHOXXCCTBaMHU

YucaoBble MHOXKECTBA

CBoiicTBa apu(pMETHUECKOro KBaJpaTHOIO KOPHs

ToxaecTBEHHbBIC npeo6pa30BaHH5{ BBIpa)I(eHPIfI, COACPIKAIIUX KBAAPATHBIC KOPHHU

Pemenue 3amannit ®UITN

dyuxums Y =X u eé rpaduk

KonTtponpHas padota Ne 4 o teme «KBagpaTHble KOpHI»

RPWRFRIABERDNDNDDNWW

Keaopammnuwie ypasguenus (26 u)

KBa,Z[paTHLIC YPpaBHCHUH. Penienne HenmoaHBIX KBaJApPaTHBIX ypaBHCHI/II\/'I

w

dopmyna KOpHEH KBaJIpaTHOTO YpaBHEHHUs

SN

Teopema Buera

w

KonTtponpHast padota Ne 5 o treme «KBagpatnsle ypaBHeHus. Teopema Bueray




KBagparHsiil TpéxuieH

Pemenne ypaBHeHI/IfI, CBOIANMNXCA K KBAIPATHBIM YPABHCHUAM

PaI_[I/IOHaJIbeIe YPaBHCHUA KaK MATCMATHYCCKUC MOJCIN PCAJIbHBIX CI/ITyaI_[I/IfI

Ananu3 BO3MOXKHBIX CUTYallMil B3aMMHOTI'O PacoJIOKEHUsI 0ObEKTOB IIPU
JBHKCHHM.

N 01w

Perrenne TeKCTOBBIX 3a1a4 aNreOpandecKuM CIIOCOOOM.

|

[IpencraBieHre qaHHBIX B BUAC TAONUIL, AUarpamm, rpadukoB. [lonstue o
CTATUCTUYECKOM BBIBOJIE HA OCHOBE BHIOOPKHU.

Pemenue 3amagnit ®UTN

KonTponsnas padora Ne 6 no teme « KBagparuplii TpéxwieH. Pemenue
YpaBHEHUH, CBOASAIIUXCS K KBaApaTHBIM ypaBHEHUSIM. PellleHne TeKCTOBBIX 3a/1a4
anreOpandeckuM CrocooomM»

Iloemopenue u cucmemamuszayus yueonozo mamepuana (7 1)

YrpaxxHeHus Jyisi MIOBTOPEHUs Kypea 8 Kiacca

Pemenne 3amaanii ®UTN

8 kyacc , reomeTpusi

Tema

Koauuecr
BO YaCOB

I'nasa I. Yemuwvipexyzonvnuxu (22 u)

YUeThIpEXYTroJIbHUK U €r0 AJIEMEHTBI

[Tapamienorpamm. CBoiicTBa napajuiesorpamma

[Ipu3Haku napanienorpamMma

[IpsamoyronbHUK

Pom0O

KBanpar

FINNINININ

Konumponvnasa paooma Ne 1 no meme: «Hemowipexyzonvnurkuy

CpenHss TUHUS TPEYroJIbHUKA

Tpaneuus

HeHTpaJ'IBHBIC W BIIMCAHHBIC YI'JIbI

Brmcannbie n onucaHHBIC quBIpéxyFOHBHI/IKI/I

KontponbHas padorta Ne 2 o teme: «CBOMCTBA M MPU3HAKH YETHIPEXYTOJIbHUKOBY

RPINNWIN

I'nasa Il . Ilooobue mpeyzonvnuxos (16 4)

IIponopyuonanvnvie ompesxu

Teopema ®Daneca. Teopema 0 IPONOPIIMOHATBLHBIX OTPE3KaAX

ITogoGHbBIE TPEYroJbHUKH

Ilooobue dhueyp

[epBrlii mpu3HaK M0100MS TPEYTOJIHHUKOB

Bropoii u TpeTuii npu3Haku 1moao0us TpeyroabHUKOB

[V YN Y

KonTtpomnsnas pabora Ne 3 no reme: «IlogoOue TpeyroiabHHUKOBY

I'nasa I11. Pewienue npsamoyzonpvnovix mpey2oavHukos (14 1)

MeTpI/ILIeCKI/IC COOTHOHICHUSA B IMPAMOYI'OJIbBHOM TPECYT'OJIbHUKE

Teopema [Iudaropa

KonTtposnrHast padota Ne 4 o reme «Teopema [Tudaropay

Tpuronomerpuueckre GyHKIUU OCTPOrO yriia NpSMOYTOJIbHOTO TPEYroJbHUKA

Brrunciaenue 31€eMEHTOB TPEYTrOJIbHUKOB C UCTIOJIb30BAHUEM
TPUTOHOMCTPHUYICCKUX COOTHOIIIGHUI.

NI EN N

Pemenne npsMoyroabHbIX TPEYTOJbHUKOB

N

KOHTpOJ’IBHaﬂ pa60Ta Ne 5 mo reme «Pemenne MPAMOYT'OJIBHBIX TPCYT'OJIbHUKOB)

-

I'nasa 1IV.Muozoyzonvnuxu. Ilnowade muozoyzonvnuxa (10 u)

MHOroyrojapHUKH

ITonsiTue o muomanu miaockoil Gurypsl u e€ cpoiicTBax. M3mepeHue miomasiei.




EmnHunb1 n13MEepeHus IIomaam.

PopMyiia IIoMaax NPIMOYrOJIbHUKA

@dopmyna MIOMaaU TPEyroabHUKA

dopmyiia IIOMAN TPAIICIUH.

PaBHOCOCTaBIICHHBIE U PABHOBEIIMKUE (PUTYPEHI.

Kontponbhas padota Ne 6 mo teMe «MHOTOYTOJIbHUKIY

Rl RN w

Iloemopenue u cucmemamu3zayus yueonozo mamepuana (6 u)

YrpaxHeHus Jyisi MIOBTOPEHUs Kypca 8 Kiacca

9 kaacc, Aareodpa

Tema

Koauuecr
BO YaCOB

Iloemopenue kypca 8 knacca (3 uaca)

IloBTOpeHue kypca 8 kiacca

3

Hepasencmea (22 uacos)

UucrioBbie HEpaBEHCTBA

OCHOBHBIC CBOMCTBA YHCIOBBIX HCPaAaBCHCTB

Croxxenne 1 YMHOKXCHHNEC YN CJIOBBIX HCPABCHCTB

HepagencTsa ¢ 0/1HOM ITEpeMEHHOM

Perenrie HepaBeHCTB C O/THOM IEPEMEHHOM

CucTeMbl IMHENHBIX HEPABEHCTB C OJTHOW IEPEMEHHOMN

KonTtponbHas padoTa no teme «HepaBeHCTBa»

RO IRPWWW

«Keaopamuunan ¢pynxyusn» (30 uacos)

IToBTOpEHME M pacimpeHue CBeIeHUH 0 (QYHKIH

CaoiicTBa (hyHKITUHN

[Toctpoenne rpaduka GpyHkmu y=ki{(x)

IToctpoenne rpadukoB pynkumii y=f(x)+ b u y=f(x+a)

KBanparuunas ¢ynkmus, e€ rpaduk u cBoiicTBa

KonTposnbHas paborta no teme «KBanparnynas GyHKIHIS»

Pernienue kBa/ipaTHBIX HEPABEHCTB

Cucrembl ypaBHEHUH C IBYMS IEpEMEHHBIMU

HOBTOpCHI/Ie n cucreMarus3anus y‘IC6HOI‘O MaTcpuajia

KonTposbnas pabora no teme «KBapaTrHbie HEpaBEeHCTBa»

RPN WA INWW

Inemenmul npukiaonou mamemamuxu (21 uac)

Maremaruueckoe MOOCIIMPOBAHUC

IIporieHTHBIE pacyueThl

AOCOIIOTHAS U OTHOCHUTEIbHAS IOTPCIITHOCTH

OcCHOBHBIC IIpaBuJIa KOM6I/IH8.T0pI/IKI/I

YacroTa u BCPOSATHOCTD CHy‘I&ﬁHOFO COOBITHS

Kiaccuueckoe onpeneneHue BeposiTHOCTH

HauanpHbI€ CBeJIEHHS O CTaTHUCTHUKE

HOBTOpCHI/Ie n CucreMarTtu3anusa yqe6Horo Marepuajia

KOHTpOJ’IBHaﬂ pa60Ta 10 TeMe «DIEMEHTBI HpHKHaZ{HOﬁ MaTCMAaTHUKN»

YucaoBele MOCISI0OBATEILHOCTH

ApudmeTrnueckas nporpeccust

CyMMa n epBbIX 4ICHOB apu(METHUECKON IPOTPeCcCU

FCOMeTpI/I‘-ICCKaH MpoOrpecCcud

CYMMa N INCPBBIX YJICHOB FCOMeTqueCKOﬁ IIporpeCcCumn

HOBTOpCHI/IC n cucreMaTu3anus yqe6Horo Marcepuajia

FRPINWWININIFPIFRPWWINWNW W

KOHTpOJ’IBHaﬂ pa60Ta o TeMe «YHucIoBbIe MOCIeI0BaATEILHOCTIY

Iloemopenue u cucmemamu3zayus yieonozo mamepuana (8 uacos)




IToBTOpEHUE 1 cucTemaTH3anys y4eOHOro MaTepuaa

o

Pemenue 3amagnit ®UTTN

9 kJ1acc, reomeTpust

Tema

Koauuecr
BO YaCOB

Iloemopenue kypca 7 - 8 knacca (3 uaca)

Tpeyronsauk. Buabl TpeyronpaukoB. [Ipu3Hakum paBeHCTBA H  MOAOOHS
TPEYrOJIbHUKOB

UYeTblpexyroJbHUKU. Buapl ueTbipexyronbHUKOB. CBOWCTBA W NPHU3HAKHU.
DopMyIIbI IIIOMAIEH.

OxpyXHOCTb, KacaTeibHas U cekymias. [IpusHaku u cBoiicTBa

|

Pewienue mpeyzonvnukos (14u)

Tpuronomerpuueckue ¢pynkuuu yria ot 0° go 180°

Teopema KOCHHYCOB

Teopema cuHyCcOB

Penrenne TpeyrosbHUKOB

[ToBTOpEHME M crcTeMaTH3aKs Y9eOHOTO MaTepraia

DopMyIIbI 7151 HAXOXKJIEHNS] TUIOIIAM TPEYTOJIbHUKA

[ToBTOpEeHME M crcTeMaTH3alKs Y9eOHOTO MaTepraia

KonTtposnsnas pabora Nel no teme: « Perniennie TpeyroibHUKOB

RPN INDNWIN

Ilpasunvnvie munozoyzoavnuku (10u)

AHau3 KOHTPOJIBHOU paboThl. [IpaBriIbHBIE MHOTOYTOJTbHUKH

[IpaBuibHBIE MHOTOYTOJIbHUKU. CBOMCTBA.

JnmuHa OKpYyKHOCTH

[lnomane kpyra

[ToBTOpEHUE M cHcTeMaTH3alUs Y9eOHOT0 MaTepraa

Kontponbras padoTta No2 o reme «lIpaBuiabHbIE MHOTOYTOJILHUKIY

RPN

Jlexapmoswt koopounamut (12u)

Paccrosane MCXKIY ABYMs TOYKaMU C 3aJaHHBIMH KOOpJAWHAaTaMM.

YpaBHEHHE OKPYKHOCTHU

YpaBHeHue nNpsiMoit

VYrioBoi kodhPHUITUEHT TPSIMOi

HOBTOpeHI/Ie Hn CUCTCMAaTHU3al s yqe6H0ro MaTcpuajia

KonTtponsnas pabora Ne3 no teme: « JlekapTOBbI KOOPIAMHATHD

RPN W W

Bexmopuwt (13u)

ITonsaTue BCKTOpa

Koopaunatsl BekTopa

CnoxeHue BCKTOPOB

Breruuranue BCKTOPOB

YMHOXEHHE BCKTOpPa HA YUCJIO

CKaJ'IHpHOC IMPONU3BCACHUC BCKTOPOB

HOBTOpCHI/Ie 1 CuCTCMaTu3aiusa yqe6H0r0 MaTcpuajia

KonTtponsHas pabora Ne4 o teme: «BekTopb»

RPIRPOOINNDNRFPE

T'eomempuueckue npeoopazosanus (5u)

JIBmkenue (nepemenieHne) Gurypbl

Hapa.]'[J'IeJ'ILHLIfI TMEPCHOC. OceBas CUMMCTpPUS, ]_[CHTpaHBHaH CUMMCTpPUS.

IToBopoTt

I'omoterus. [Tonobue duryp.

HpaKTI/I‘{eCKaH pa60Ta 110 MOCTPOCHHUTIO BCCX BUJIOB JIBUIKCHUS

S

Iloemopenue u cucmemamu3zayus yueonozo mamepuana (9 uacos)




IToBTOpEHUE 1 cucTemaTH3anys y4eOHOro MaTepuaa

Pemenue 3amagnit ®UTTN
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