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INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA YYEBHOI'O ITIPEIMETA « MATEMATHUKA»

JIn4HOCTHBIE Pe3yabTaThI

1. Poccuiickas rpaxkaanckas UJIGHTUYHOCTh (TaTPUOTU3M, yBakeHHe K OTeuecTBY, K MIPOILUIOMY U HACTOAILIEMY MHOTOHAIIMOHAJILHOTO HAapo/1a
Poccun, dYyBCTBO OTBETCTBEHHOCTH M Joiira miepes] PomuHol, mueHTHduKanus ceds B KavyecTBe TpakiaaHWHA Poccuu, OCO3HAHWE W OLIYIICHUE
JUYHOCTHOM COMPHUYACTHOCTH CYJIbO€ pOCCUICKOTO HapOa).

2. TOTOBHOCTh M CHOCOOHOCTh OOYYAIONIMXCS K CAMOPA3BHTHIO M CaMOOOpPa30BaHHIO HAa OCHOBE MOTHBAIMM K OOYYEHUIO U IO3HAHHMIO,
TOTOBHOCTh M CIIOCOOHOCTH OCO3HAHHOMY BBIOOPY M TIOCTPOCHUIO JalbHEHIIICH WHINBHYaTbHOW TPAEKTOPUU 00pa3oBaHUs Ha 0a3e OPHCHTUPOBKH B
Mupe npodeccuit u MpoheCCHOHATBHBIX MPEIOYTCHUH, C YIETOM YCTOHUMBBIX TTO3HABATEILHBIX HHTEPECOB.

3. Pa3BuTOe MOpajIbHOE CO3HAHHE M KOMIIETEHTHOCTh B PEIICHHMH MOPAIBHBIX MPOOJIEM Ha OCHOBE JMYHOCTHOTO BbIOOpa, (hopMUpOBaHHE
HPaBCTBEHHBIX YYBCTB M HPABCTBEHHOTO MOBEJICHHS, OCO3HAHHOTO M OTBETCTBECHHOT'O OTHOIICHUS K COOCTBEHHBIM mocTyrnkaM. COpMHPOBaHHOCTh
OTBCTCTBCHHOI'O OTHOHICHUA K YYCHUIO; YBAXXUTCIIBHOI'O OTHOIICHUA K TPYAY.

4. CdopMuUpPOBaHHOCTH LEIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO DPAa3BUTUS HAyKU U OOIIECTBEHHOI
MIPAKTUKH, YIUTHIBAIOIIETO COLUATBHOE, KYJIbTYPHOE, SI3BIKOBOE, TyXOBHOE MHOTOO0OPa3Ue COBPEMEHHOT'O MUPA.

5. Oco3HaHHOE, YBOKUTEIBHOE U TOOPOKENaTeIbHOE OTHOIICHHUE K JPYTOMY YEJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHHUIO, KYIbTYpE, S3BIKY, BEpeE,
Fan(HaHCKOﬁ IIO3UIINNA. I'OTOBHOCTB M CIIOCOOHOCTEH BECTH Adajior ¢ ApyruMu JrOAbMH 1 JOCTUTaTh B HEM B3aMMOIIOHUMAaHM .

6. OCBOEHHOCTh COIIMABHBIX HOPM, IIPABHII IOBE/IEHUS, poJsiel U (OpM COLIMATBHON KU3HU B TPYIIAX U COOOIIEeCTBaX.

7. ChopMupOBaHHOCTH IIEHHOCTH 37J0POBOTO U OE30IMACHOTO 00pa3a KU3HHU.

MeTtanpeamMeTHble pe3yJibTaThl

MertamnpenMeTHbIe Pe3yibTaThl, BKIIOYAIOT OCBOCHHBIE OOYYAIOUIMMHUCS MEXIPEAMETHBIC TOHSATHS W YHHUBEPCAJIbHBIE YYeOHBIE ICHCTBHS
(perynsaTUBHBIC, TO3HABATEIbHBIE, KOMMYHHKATHBHEIC).

MesxknpeaMeTHbIe TOHATHSA

* CHCTEeMaTH3UPOBaTh, COMOCTABIATh, AHAIM3UPOBATh, 0000MIATE ¥ WHTEPIPETHPOBATH HMH(MOPMAIMIO, COJEPXKAIIYIOCS B TOTOBBIX
MH(POPMAIMOHHBIX 00BEKTaX;

* BEICIITH TJIABHYIO M M30BITOUHYIO WH(OPMAIHIO, BBIOIHATH CMBICIIOBOE CBEPTHIBAHUE BBIICICHHBIX (DAKTOB, MBICIEH; MPEICTaBIATH
MH(pOpMaIHIO B CKaTOW cioBecHOU (opme (B BUJE TUIaHA WIIM TE€3UCOB) U B HAIIISIHO-CUMBOJIMYECKOH opme (B BUIE TAOIUL, TpadUUecKuX CXeM U
IFarpaMM, KapT MOHITHH — KOHIENTYaJIbHBIX THAarpaMM, OTIOPHBIX KOHCIIEKTOB);

* 3aIOJIHATH U JIOMOJHATH TaOJIHIIbI, CXEMBI, AMArPaMMBbl, TEKCTHI.

Perynstusubie YY ]|

1. YmeHue caMOCTOATENBHO OMpPENENATh el 00y4eHHs, CTaBUTh U (HOPMYIHpPOBATh HOBBIC 337aud B yueOe M MO3HABATENbHOM
NeSITeIIbHOCTH, Pa3BUBATh MOTHUBBI M HHTEPECHI CBOEH TI03HABATENILHON AeaTeNbHOCTH. OOyJaromuics: CMOXKET:
o aHAJIM3UPOBATh CYILIECTBYIOIINE U IJIAHUPOBATH Oy Tyle 0Opa3oBaTelbHbIe Pe3yIbTaThl;
o UACHTU(PUIIMPOBATE COOCTBEHHBIE MPOOIIEMBI U ONIPEEIATh IIaBHYIO MPOdIeMYy;



. BBIJIBUTATh BEPCUU PEIICHUS MPOOIIeMBbl, (POPMYITHPOBATH TUIIOTE3bI, IPEIBOCXUIATH KOHEUHBINA PE3yIIbTAaT;

L4 CTaBUTD LCJIb ACATCIBbHOCTH HA OCHOBC OHpeHGHGHHOﬁ HpO6HeMH " CYHICCTBYIOIINX BO3MO)KHOCTCI\/JI;
° (bOpMyanOBaTB y‘le6HI>IC 3aJa4i KaK maru JOCTUXKCHUA MOCTaBJICHHOM Oejn AeaTCIbHOCTH,
° 00OCHOBBIBATH LCJICBBIC OPUCHTUPBI U MPHUOPUTETHI CChLUIKaAMMW Ha HEHHOCTH, YKa3bIBasd U 00OCHOBBIBas JIOTUYCCKYIO

MIOCJIEIOBATEIBHOCTD I1aroB.
2. YMEHHE CaMOCTOSITENIbHO TUIAHUPOBATh MYTH JOCTHIKCHHS LIEJe, B TOM 4YHCIIC albTePHATHBHBIC, OCO3HAHHO BHIOUPATH
HanOoiee 3 PeKTUBHBIC CITOCOOBI pellieHrs YIeOHBIX M MO3HABATEIbHBIX 3a/1a4. OOyJaronuics CMOXKET:

. OIpeNIeNIATh HeOOXOMMbIE IEHCTBHE(S1) B COOTBETCTBHM C y4eOHOM M MO3HABATEIBHOM 3aa4eil M COCTABIIAThH aJTOPUTM
UX BBINOJIHEHNUS,

o 00OCHOBBIBATh U OCYILLECTBIISATH BBIOOP Haubosee 3h(heKTUBHBIX CIOCOOOB pelIeHusl y4eOHbIX U IO3HABATENIbHBIX 3a/1a4;

o OIpeNeNIATE/HAX0AUTh, B TOM 4YHCIE€ M3 HPEAJIOKEHHBIX BAPUAHTOB, YCIOBHS JJs BBINOJHEHHS Y4eOHOM M
IIO3HABATEJILHOM 3a7a4u;

. BBICTPauBaTh JKU3HEHHbIE IJIaHBl HA KPATKOCPOYHOE Oynylee (3asBisATh LI€JIEBblE OPUEHTUPDI, CTABUTh aJI€KBATHHIE UM
3a/1a4M U [peajarath AeMCTBUsI, yKa3biBas 1 00OCHOBBIBAsI IOTUYECKYIO I1OCIIEI0BATENbHOCTD 11ar0B);

o BbIOMpPAaTh M3 TNPEAJOKEHHBIX BapUaHTOB U  CAMOCTOSTEIbHO HCKaTb CPEACTBAa/peCypchl Ul  peLICHHs
3aa4i/JOCTHKEHMS 1ETIH;

o COCTABJIATH IJIaH peIeHHsI TPo0JieMbl (BBIIOIHEHUS IPOEKTA, IPOBEICHHS UCCIICA0BAHMS);

o OIpeNIeNIATh MOTEHLUANIbHBIE 3aTPYAHEHUS MIPH PELICHUN Yy4eOHOH U M03HAaBaTEeNbHOM 3a/jauu U HaXOAUTh CPEACTBA JUIS
UX YCTpaHCHUS;

. OIHCHIBATh CBOI OMBIT, 0pOpMIISAS €ro AJisl Nepeayl APYTUM JIFOJSM B BUJE TEXHOJIOTUU PEIICHUs MPAKTUYECKUX 3a7a4
OIIPEIEIEHHOTO KJIacca;

o IUTAHUPOBATh U KOPPEKTUPOBATH CBOIO MHIMBUAYAJIbHYIO 00pPa30BaTENbHYIO TPACKTOPHIO.

3. YMeHHe COOTHOCUTb CBOM JEWCTBUS C IUIAHUPYEMBIMH pe3yJIbTaTaMH, OCYIIECTBIATh KOHTPOJb CBOEH MAEATENbHOCTH B
IIPOLIECCE JOCTHXKEHUS Pe3yNbTara, ONpeAesaTh CIIOCOObl IEHCTBUN B paMKax HpPEJIOKEHHBIX YCIOBHM M TpeOOBAaHUN, KOPPEKTUPOBAThH
CBOM JICUCTBUS B COOTBETCTBUHU C U3MEHstoLIeHcs cuTyanneit. O0yJaromuicss CMOXeT:

. ONPEIENATh COBMECTHO C IEJaroroM U CBEPCTHUKAMM KPUTEPUU IUIAHUPYEMBIX PE3YyJIbTaTOB U KPUTEPUU OLIEHKH CBOEH
y4eOHOH JeSTENHHOCTH;

. CHCTEMaTU3UpOBaTh (B TOM 4YMCJE BHIOMPATH MPUOPUTETHBIE) KPUTEPUH IJIAHUPYEMBIX PE3yJIbTaTOB U OLIEHKU CBOEH
JIEATEIbHOCTH;

. OoTOMpaTh MHCTPYMEHTHI JUIsl OLIGHWBAHUS CBOEH AEATENbHOCTH, OCYIIECTBIATh CAMOKOHTPOJb CBOEH AEATENbHOCTU B
paMKax MpeayIoKEHHbBIX YCIOBUI U TpeOOBaHUIA;

. OLICHUBATh CBOIO JIEATEILHOCTD, apTyMEHTUPYS IPUIMHBI JOCTH>KEHHS WIIM OTCYTCTBUS IUIAHUPYEMOTO PE3yJIbTATa;



° HaXOJUTh JIOCTATOYHBIE CPEACTBA JUUISl BBIMOJTHEHHUS YYEOHBIX ACHCTBHI B HM3MEHSIOUICHCS CUTyallMH W/WIU TIpU
OTCYTCTBUH IUIAHUPYEMOTO PE3YIIbTATA;

° pa60Ta;1 10 CBOCMY IlJIaHY, BHOCHUTH KOPPEKTHUBEI B TCKYIIYIO ACATCIBHOCTE HAa OCHOBC aHaIn3a H3MCEHEHHI CUTyallur
AT IIOJTYYCHH 3allJTAaHUPOBAHHBIX XapaKTEPHUCTHK HpOIIYKTa/ pe3yiibTaTa,
L4 YCTaHABJIMBATL CBA3b MCKAY NOJTYYCHHBIMHA XaPaKTCPUCTUKAMU NPOAYKTA U XaPAKTCPUCTHKAMMU ITpOLECCa NCATCIbHOCTU

U TI0 3aBEPIICHUM JEATCILHOCTH TMpejaraTb MU3MEHEHHWE XapaKTEPHUCTHK MpOoIlecca I IMOJTYYEHHUs YIYYIICHHBIX XapaKTEPHUCTHK
MPOJIYKTA;
° CBEPSATH CBOM JCHCTBUSA C IIEIBIO U, TPU HEOOXOIUMOCTH, HCTIPABJIATH OTUOKHA CAMOCTOSITEIIBHO.
4. YMeHHE OIICHHBATh INMPABUILHOCTH BBITIOJIHEHHS y4eOHOW 3ajadM, COOCTBEHHBIC BO3MOXKHOCTH e¢ perieHus. OOydaromuiics
CMOJXKET:

o OTIpEAEIATh KPUTEPUU MPABUIBHOCTU (KOPPEKTHOCTH ) BBIIOJIHEHUS YUeOHOU 3a1a4H;

o aHAJIM3UPOBATh U 0OOCHOBBIBATH MIPUMEHEHUE COOTBETCTBYIOIIETO MHCTPYMEHTAPUS /ISl BBIMOTHEHUS Y4eOHOU 3a/1auH;

o CBOOO/IHO TMOJIB30BAThCS BIPAOOTAaHHBIMU KPUTEPHUSIMH OLIEHKH M CAMOOIEHKHU, UCXOJS U3 IIeJIM U UMEIOIIUXCS CPECTB,
pasziuyas pe3yabTaT U CIlocOObI JeCTBHIA;

o OLICHUBATh TPOJYKT CBOCH JEATENPHOCTH IO 33aJaHHBIM W/MJIM CAaMOCTOSITEJILHO OIPENCICHHBIM KpPUTEPUSM B
COOTBETCTBUHU C LIEJbIO AEATEIbHOCTH;

o 00OCHOBBIBaTh JOCTHKHMOCTh LI€JIM BBIOPAHHBIM CIOCOOOM Ha OCHOBE OILIGHKH CBOMX BHYTPEHHUX pECYpCOB U
JIOCTYITHBIX BHEITHUX PECYPCOB;

o (buKCUpOBaTh U AHATU3UPOBATH TUHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

5. BrnaneHue ocHOBaMHM CaMOKOHTPOJIS, CAMOOIICHKH, PUHATHS PEIICHUH U OCYIIECTBICHUS OCO3HAHHOTO BhIOOpA B Y4eOHOU U
no3HaBaTebHONU. O0yJaromUiCs CMOXKET:

. HaOII0AaTh M aHAJIM3UPOBAaTh COOCTBEHHYIO Y4YeOHYIO W IO3HABATEJbHYIO JAEATENbHOCTh U JESATEIbHOCTh JIPYTUX
o0yyaroImuxcst B Mpolecce B3auMOIIPOBEPKH;

. COOTHOCUTH pealibHble M IUIAHUPYEMBbIE pe3yNbTaThl WHAMBHUIYaJIbHOM 0Opa30BaTeIbHOM [EATENbHOCTH U JeNaTh
BBIBOJIBI;

. IIPUHUMATh pelleHHe B y4eOHOM CUTYyallMi U HECTH 3a HErO OTBETCTBEHHOCTH;

. CaMOCTOSITENILHO OMpPENENATh MPUUYMHBI CBOEr0 yCIexXa MM Heyclexa M HaXOAWTh CIOCOOBbI BBIXOJA M3 CHUTYalluU
HEYCIIeXa;

. PETPOCIEKTUBHO OIPENENATh, KaKue AEMCTBUS 10 PEIICHUI0 yueOHOU 3a/1auu WM apaMeTphbl ATUX JEHCTBUI NpUBeEIH K
MOJYYEHUIO UMEIOILErocs MPOyKTa yueOHON AeITeNbHOCTH;

. J€MOHCTPHUPOBATh IPUEMBI PETYISALUU MCUXO0(YU3NOTOTHUECKUX/ SMOIIMOHATBHBIX COCTOSTHUM A1 TocTHxkeHUs 3 dekTa

yCIoOKoeHus1 (yCTpaHEeHHs] AMOLIMOHAJIBHON HamNpsKeHHOCTH), 3¢¢ekTa BOCCTaHOBIEHUS (ocnabiieHusi MPOSIBICHUM YTOMIIEHUS),



addekra akTuBH3aIMH (TOBBIIICHUS IICUXO0(PH3UOIOTUIECKON PEAKTUBHOCTH).

Ilo3naBareiibHble YY ]|

6. Ymenue OIPCACIIAThL IOHATHUA, CO3AaBaTbh O606IJ.[€HI/I$I, YCTaHAaBJIMBATbL aHAJIOTHHU, KJ'IaCCI/I(bI/IL[I/IpOBaTB, CaMOCTOSATCIIbHO

BbIOMpaTh OCHOBAHHMS W KpPUTEpUU I KiIacCU(PHUKAIUMU, YCTaHABIMBATh IMPUYUHHO-CICACTBEHHbBIC CBSI3U, CTPOUTH JIOTHYECKOE
paccyxJieHue, yMo3akitoueHue (MHIyKTUBHOE, I€IyKTUBHOE, [0 aHAJIOTMH) U JIeJaTh BbIBOAbI. OOy4aromuics CMOXKET:

o 0JI0MpPaTh CIIOBA, COMOAYMHEHHBIC KJIFOUEBOMY CIIOBY, ONPEICIISIONINE €ro MPU3HAKU U CBOHCTBA,;

o BBICTPAMBATh JIOTHUYECKYIO IIEMOYKY, COCTOSIIYIO M3 KIFOUEBOIO CJI0OBA M COMOJYMHEHHBIX €MY CJIOB;

o BBIJICIATH OOIIKI MPU3HAK JBYX WM HECKOJILKUAX MPEJAMETOB HJIH SBJICHUIH U OOBACHATH UX CXOJICTBO;

o OOBEAMHATh TPEJAMETHl W SIBICHHS B TPYIIBl 110 ONPEICIICHHBIM IpPU3HAKaM, CPaBHUBATh, KIACCH(DUIUPOBATH U
0000maTh (GaKThl U SABICHHUS;

o BBIJICIISITH SIBJICHHE U3 OOIIETo psifa APYTHX SBICHUIA,

o OIPEAESITh OOCTOSTENBLCTBA, KOTOPBIC MPEIIICCTBOBAIM BO3HHUKHOBCHUIO CBSI3M MEXIY SBICHHSIMH, W3 3THX
00CTOSITEIIbCTB BBIICIIATH OMPEICIIAIOIINE, CIIOCOOHBIC OBITh IPUYUHOMN JTAHHOTO SIBJICHUS, BBIABJIATH IPHUYHHBI U CJCICTBUS SIBICHU;

o CTPOUTH PACCY)KACHHE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBICHHUSM W OT YACTHBIX SBJICHHHA K OOIIUM
3aKOHOMEPHOCTSIM;

o CTPOUTH PACCY)KICHUE HA OCHOBE CPABHEHHUS MPESIMETOB U SIBIICHHUM, BBIICIISASA IPH STOM OOIIHE MPU3HAKY;

o U3J1arath MOJyYSHHYI0 HH()OPMAIIHIO, HHTEPIPETUPYSI €€ B KOHTEKCTE PeIIaeMoil 3a1a4H;

o CaMOCTOSITEIILHO YKa3bIBaTh Ha MH(OPMALIUIO, HYKIAIOUIYIOCS B IIPOBEPKE, MPEIarath U MPUMEHATh CIIOCO0 MPOBEPKH
JIOCTOBEPHOCTH UH(OPMALINH;

o OOBSCHSTH SIBIICHHS, MPOIECCHI, CBSA3M M OTHOULICHUS, BBIABISIEMBbIE B XOJ€ IMO3HABATEIbHOW M HCCIEI0BATEIHCKOM

NeSITeNbHOCTH (PUBOIUTH OOBSCHEHHE C U3MEHEHHEM (OpMBI MPEACTaBICHUS; OOBICHATD, IETATU3UPYs UK 000011ast; 0OBACHATH C
3a/laHHOM TOYKH 3pEHus);

° BBIABJIIT W HA3bIBATH IMPUYUHBI CO6BITI/I$I, SABJICHHUA, B TOM YHUCJIC BO3MOKHBIC / Hamboiee BCPOATHBIC TIPUYUHEI,
BO3MOXKHBIE ITOCIEACTBUS 3aJaHHOMN MNPUYIUHBI, CAMOCTOATCIIBHO OCYIICCTBIIASA HpI/ILII/IHHO'CJ'Ie,Z[CTBeHHLII\/’I aHaJIu3,
L ACJIaTb BBIBOJ Ha OCHOBC KPHUTHYCCKOI'O aHalIW3a PA3HBIX TOYCK 3pCHUA, IMOATBCPKIAATH BBIBOJ COOCTBEHHOI

apryMeHTam/Ieﬁ HJIN CaMOCTOATCIIbHO IMOJTYYCHHBIMU JJaHHBIMH.
7. YmeHue Cco3aBaTb, HNPUMCHATL U Hp606pa3OBLIBaTL 3HAKM W CHUMBOJIbI, MOJCIN MU CXCMbl IJid PCIICHUA y‘le6HLIX n

MO3HABATENbHBIX 3a7a4. OOyJarOIIHIICS CMOXKET:

L4 0003Ha4YaTh CHMBOJIOM U 3HAKOM npeamMeT W/WIIH SIBJICHUC,

L4 OMPCACIIATL JIOTUYCCKHUE CBA3U MCKAY IMMPEAMCTaMU W/uamn SABJICHUAMU, 0003HaYaTh JaHHBIC JIOTUYCCKUEC CBA3U C
IIOMOIIBIO 3HAKOB B CXEMCE,;

L4 co3aaBaThb a6CTpaKTHBII7I niIn pea.]leBIfI 06p3.3 npeameTa W/ VIR SABJICHUSA; CTPOUTH MO,Z[CJ'IB/CXCMy Ha OCHOBC y'CJ'IOBI/Iﬁ



3aJauu U/UIH crioco0a ee perieHus;

o CO3/71aBaTh BepOalbHbIC, BEIIECTBEHHbIE W MH(YOPMAIIMOHHBIE MOJEIN C BBIICICHHEM CYIIECTBEHHBIX XapaKTEPHCTHK
00BeKTa JUIs ONPeAeICHUs croco0a pelIeHus 3aJa4l B COOTBETCTBUH C CUTYalHeH;

o peoOpa3oBHIBATh MOJICNH C IIEJIbIO BBISBJICHUS OOIINX 3aKOHOB, ONPEACISIOMNX JAHHYIO IPEIMETHYIO 00JIacTb;

o MEPEBOJIUTh CJIOXKHYIO IO COCTaBy (MHOTOACHEKTHYIO) HHGpOpManuio Hu3 rpaduveckoro wid (GopMaaIn30BaHHOTO
(CMMBOJIBHOTO) ITPEJICTABICHHS B TEKCTOBOE, 1 HA00OPOT;

o CTPOUTH CXEMY, aJTOPUTM JCHCTBHUS, MCIPABISATh WM BOCCTAHABJIMBATh HEU3BECTHBIH paHEe AITOPUTM Ha OCHOBE
UMEIOILErocs 3HaHUs 00 00bEKTe, K KOTOPOMY MTPUMEHSETCS alITOPUTM;

o CTPOUTH JOKA3aTeIbCTBO: MPSAMOE, KOCBEHHOE, OT IIPOTUBHOTO;

o aHAIM3UPOBATh/pedIeKCHpoBaTh OMBIT Pa3padOTKU U Pealn3aliiyd y4eOHOTO MPOEKTa, HCCIEA0BaHUS (TEOPETUIECKOrO,
SMIIMPUYECKOT0) HAa OCHOBE NPEAJIOKEHHOW INPOOJEMHOW CHUTyallMd, IMOCTABJICHHOW IIEM W/HMIM 3aJaHHBIX KPUTEPHEB OLICHKH
IPOIYKTa/pe3ynbTara.

8. CwmspicioBoe uytenue. OOyyaromuiics CMOXKET:
HAXOJUTh B TeKCTE TpeOyeMyro HH(OpMAIHIO (B COOTBETCTBUH C LEIISIMU CBOCH IS TEILHOCTH);
OPHEHTUPOBATHCS B COJCPKAHUN TEKCTa, IOHUMATH IIEJIOCTHBINA CMBICI TEKCTa, CTPYKTYPHPOBATh TEKCT;
YCTaHABJIMBATh B3aUMOCBSI3b ONIMCAHHBIX B TEKCTE COOBITUH, SIBIICHHIA, TIPOLIECCOB;
PE3IOMHPOBATH TJIABHYIO UJICIO TEKCTa,
o KPUTUYECKH OIIEHUBATH COJIEPKAHUE U OPMY TEKCTa.
9. Pa3zBuTHE MOTHBAIMH K OBJIAJICHUIO KYJIBTYpOH aKTUBHOTO MCIIOJIb30BAaHUS CJIOBAPEN U IPYTUX MOUCKOBBIX cucTeM. O0yJaromuics CMOXKeT:
® OmpenensITh HE0OXOAUMBIE KITFOUEBbIe TIONCKOBBIE CIIOBA U 3aIIPOCHI;
®  OCYILIECTBIISATH B3aUMOJICHCTBHE C AIEKTPOHHBIMHU TIOUCKOBBIMH CUCTEMaMHU, CJIOBAPSIMH;
e (opMupOBaTh MHOKECTBEHHYIO BEIOOPKY M3 TIOUCKOBBIX HCTOYHHUKOB JJIsi OObEKTUBU3ALIUY PE3YIbTATOB ITONCKA,

o COOTHOCHTH IIOJTyYEHHBIE PE3YJIbTAThl IOUCKA CO CBOEH JESTENbHOCTHIO.
Kommynukarususblie YY ]

10.YMeHue opraHu3oBbIBaTH y4yeOHOE COTPYJHUYECTBO M COBMECTHYIO JI€ATEIbHOCTh C YUMUTEIEM U CBEpPCTHHKAMM; paboTaTh
WH/IMBUYaJIbHO U B TPYIIE: HAXOIUTh O0Ilee pelieHre U pa3peliaTh KOHGIUKTB HA OCHOBE COTJIaCOBAHMS MO3MIMN U y4eTa HHTEpPECOB;
bopMyIHUpOBaTh, APTYMEHTHUPOBATH U OTCTAaUBaTh CBOE MHEHHE. O0yUJaOmMIACs CMOXKET:

- OIIPEAEIATH BO3MOKHBIE POJIM B COBMECTHOM JI€ATENBHOCTH;

- UTpaTh ONPEAEIEHHYIO POJIb B COBMECTHOM JIEATENBHOCTH;

- NPUHUMATh TMO3MIHI0 COOECeTHHKA, MOHMMAs MO3UIUI0 JPYroro, pa3jivyarb B €ro pedd: MHEHHE (TOUKY 3peHHs),

JI0Ka3aTeIbCTBO (ApryMeHTHI), (PaKThl; TUIIOTE3bl, aKCHOMBI, TEOPHH;
- OTIpe/eNsATh CBOM JIEHCTBUS U JEWUCTBUSA MapTHEpPa, KOTOPbIE CMOCOOCTBOBAIM WJIM MPEMATCTBOBAIN MPOIYKTHUBHOU



KOMMYHUKAIIUH,
- CTPOUTH MO3UTUBHBIE OTHOLIEHHUS B IpoLecce yueOHOM U I03HABATENIbLHON JEATENbHOCTH;
- KOPPEKTHO M apryMEHTHPOBAHHO OTCTauBaTh CBOIO TOUYKY 3PEHMsI, B JUCKYCCHU YMETb BBIJIBUI'aTh KOHTPAPTYMEHTHI,
nepedpa3nupoBaTh CBOIO MBICIb (BIaICHME MEXaHU3MOM YKBHUBAJICHTHBIX 3aMEH);
- KPUTHYCCKU OTHOCHUTLCA K CO6CTB€HHOMY MHCHUIO, C JOCTOMHCTBOM IIPU3HABATH OIIMO0YHOCTh CBOEr0 MHEHMS (GCJII/I
OHO TaKOBO) M KOPPEKTHUPOBATH €r0;
- npeJylarath albTePHATUBHOE PEIICHHE B KOH(PJINKTHON CUTYallUH;
- BBIJICJIATH OOIIYIO TOUKY 3PEHHUS B IUCKYCCUH;
- JIOTOBApUBAThHCS O MPaBUIIAX U BOIPOCAX /ISl OOCYXk/IEHUS B COOTBETCTBUU C MIOCTaBICHHOM Nepe] IPyNIoN 3a1a4ei;
- OpPraHU30BBIBAaTh y4eOHOE B3aMMOJACUCTBHE B TpyIe (ONMpenensTh OOIIMe LeNu, PacpeaessaTh POJIH, JOTOBAPUBATHCS
JIPYT C IPYTOM U T. [1.);
- YCTPaHATh B paMKax Juajiora pa3pbiBbl B KOMMYHHUKAIMH, 0OYCJIOBJIEHHbIE HEOHUMAHUEM/HENPUATHEM CO CTOPOHBI
cobeceHMKa 3a/1a4d, (OPMbI MITH COZIEPKaHMsI JUajIora.
11. YmeHune 0co3HaHHO KCIIOJIb30BATh PEUEBbIE CPEACTBA B COOTBETCTBUH C 3a/1a4eil KOMMYHHUKALMU JUIsl BBIPQXKEHUS CBOMX YYBCTB, MBICIIEH U
noTpeOHOCTeH Ui MJIAaHMPOBAHUS M PEryJsLUM CBOEH JAEATENbHOCTH; BIIQJICHUE YCTHOM M INHCBMEHHOM pPEuYbl0, MOHOJIOTMYECKOM
KOHTEKCTHOM peubto. OOyUaronuiicst CMOXKET:

° OTIpeeIATh 3a]]a4y KOMMYHHUKAIIUU U B COOTBETCTBHUH C HEH OTOMPATh peueBbIe CPE/ICTBA;

° OTOMPATh M MCIOJIB30BATh PEUYCBBIC CPEACTBA B MPOIECCe KOMMYHUKAIIMH C JPYTHMH JIFOJBMH (IMAJIOT B TIape, B MaJIOH
rpynne u T. 1.);

° MIPEJICTaBIATh B YCTHOU WJIM MUCbMEHHOU (popMe pa3BepHYTHIN MIaH COOCTBEHHOMN AESITeTbHOCTH;

° coOMI0AaTh HOPMBI MYOIMYHON pedH, periaMeHT B MOHOJOre M JMCKYCCHU B COOTBETCTBUU C KOMMYHHUKATHBHOU
3a7a4dei;

° BBICKA3bIBaTh U 000CHOBBIBATH MHEHHUE (CYK/ICHUE) U 3alpalliiBaTh MHEHHE MMapTHEPa B paMKax JHAJIOTa;

° MIPUHUMATD PEIICHUE B XOJI€ TUAJIOTA U COTJIACOBBIBATH €r0 ¢ COOECETHUKOM;

° WCIIONB30BaTh BepOalibHBIE CpEeACTBA (CpeACTBa JIOTUYECKOW CBSI3M) IS BBIJEICHHUS CMBICIOBBIX OJIOKOB CBOETO
BBICTYILICHHUS;

° WCIIOIh30BaTh HEBEpOATbHBIC CPEJICTBA WU HATJISIHBIE MaTEepPHAIIbl, TTOJATOTOBICHHBIE/OTOOPAHHBIE TTOJ] PYKOBOJCTBOM
YAUTEJIS;

° JenaTb OLUEHOYHBIM BBIBOJA O JOCTHXKEHMHM LIE€TM KOMMYHUKAIIMM HEMOCPEACTBEHHO IIOCJIE  3aBEPILICHUS

KOMMYHHUKATHBHOTO KOHTaKTa ¥ 00OCHOBBIBATH €TO.
12. ®opmupoBaHue W pa3BUTHE KOMIICTCHTHOCTH B 00JAaCTH WCIOJB30BaHUS MH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHN
(manee — IKT). O0y4arouiuiicst CMOXKeT:



. I[EJICHANPABICHHO HWCKaTh W HCIOJBb30BaTh HMH(GOPMAIIMOHHBIE PECYPChl, HEOOXOIUMBIC UIsl PEIICHHsS YYEOHBIX H
IIPaKTUYECKMX 3a1a4 ¢ nomouipto cpeacrs UKT;

° BBI6I/IpaTB, CTPOUTH U MCIIOJIB30BATh aJICKBATHYIO I/IH(bOpMaI_[I/IOHHYIO MOZCIIb AJId nepe€aadyu CBOUX MBICTICH cpeacrBaMu
€CTCCTBCHHBIX U (bOpMaJ'IBHBIX A3BIKOB B COOTBETCTBUH C YCIIOBUAMHU KOMMYHUKAIIUH,

L4 BBIACIIATD I/IH(bOpMaI_[I/IOHHBIf/'I ACIICKT 3aJla4yu, OICPpHUPOBATh JAaHHBIMH, UCIIOJIB30BATh MOJIC/Ib PCIICHUS 3a/1a4u;

° HCIIOJIB30BaTh KOMIIBKOTEPHBIC TCXHOJIOI'MH (BKJ'IIO‘I&H BI)I60p AACKBATHBIX 3aJda4€ HHCTPYMCHTAJIBbHBIX IIPOrpaMMHO-

anmapaTHbIX CPEJICTB U CEPBUCOB) JJIS pelIeHUs] THPOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX Y4E€OHBIX 3aa4, B TOM YHCJIE: BEIUHUCICHHE,
HanucaHue pedepaToB, CO3JaHUE IPE3CHTAUN U JIp.;

o UCIO0JIb30BaTh HH(GOPMAIUIO C YIETOM ITHUECKUX U MPABOBBIX HOPM;

o c03/1aBaTh MH(POPMAIIMOHHBIE PECYPChl PA3HOTO TUIIA U JUIS PAa3HBIX ayIUTOPUH, COONMI0OAATh MHPOPMALIMOHHYIO TUTHEHY
U TpaBuiia HHPOPMAIIMOHHON 0€30MacHOCTH.

B NIpeIMEeTHOM HANPAaBJIEHUU:
BoinyckHuk HayuuTcs B 5-6 kiaccax (AJ1sl MCIOJIb30BAaHHMSI B TNOBCEJHEBHOW KM3HU U 00ecneYyeHUs] BO3MOKHOCTH YCHEIIHOIo
NPOAOJIKeHUs1 00pa30BaHHUsA HA 0A30BOM YPOBHeE)

L4 OHGpI/IpOBaTI) Ha 0a30BOM YPOBHC IMOHATHUAMU: MHOXKCCTBO, DJICMCHT MHOKCCTBA, ITIOAMHOKCCTBO, IIPUHAJIC)KHOCTD,
L4 3a1aBaTb MHOXXECTBA NNCPCUNUCIICHUEM UX DJICMCHTOB,
L4 HaxXoJuThb NCPECCUCHUC, O6’I)GI[I/IH€HI/IG, IHOAMHO>XKECTBO B HpOCTCfIIHHX CUTyalludXxX

B noBceHeBHOM KU3HM U NIPH U3YyYeHHUH JAPYTUX NPeIMETOB:
® PpAaCMoO3HABaTh JOTHYECKA HEKOPPEKTHBIEC BHICKA3bIBAHUS
Yucaa
e OmnepupoBarh Ha 0a30BOM YpOBHE MOHITHSIMH: HATypajlbHOE YHCIIO, IIE€TI0€ YHCIO, OOBIKHOBEHHAas ApOOb, NecsATHYHAas ApoOb,
CMENIaHHOE YHUCJIO0, PAlMOHAIBHOE YUCIIO;
® HCIOJIb30BaTh CBOMCTBA YUCEN U MTPABUIIA ICUCTBUN C PAllMOHAIbHBIMU YMCJIAMU MPY BBINOJHEHUN BBIYUCIIEHUN;
® HCIOJB30BATh NMPU3HAKHU JACIUMOCTH Ha 2, 5, 3, 9, 10 npu BHITIOJIHEHUH BBIYMCIICHUN U PEIIEHUN HECJIOKHBIX 3a7a4;
®  BBINIOJHATH OKPYTJICHHE PAllMOHATIBHBIX YHCENl B COOTBETCTBUU C TIPaBUJIAMU;
® CpaBHUBATh PAIMOHAIBLHBIC YHCTIA.
B noBceHeBHOI KU3HM U IPH U3YYEHHUH JAPYTUX NPeIMETOB:
® OIIEHWBATH PE3YyJIbTAThI BEIYUCICHUHN TIPH PEIICHUH IPAKTUICCKUX 3a]1a4;
® BBINIOJHATH CPABHEHUE YHCEI B PEATHHBIX CUTYAITHSX;
® COCTaBJISITh YHCIIOBBIE BHIPAKECHUS PU PEIICHUH MPAKTUYECKUX 3a7a4 U 3a/1a4 U3 IPYTUX yUYeOHBIX MTPEAMETOB
CraTucTHKa M TeOpHs BEPOSATHOCTEH



o IlpencraBusTh JaHHBIC B BUJE TAOHII, JHATPAMM,
® uyyTaTh MHPOPMALIUIO, IPEICTABICHHYIO B BUIE TAOJIHIIbI, THArPAMMBI,.
TexcToBBIC 32241
e Pemars HecOXKHBIC CIOJKETHBIE 3a]Ja4M Pa3HBIX TUIIOB Ha BCE apU(PMETHUCCKUE ICHCTBHUS;
® CTPOUTH MOJIENb YCIOBHS 33aqauu (B BHJE TaOJHIIBI, CXEMBI, pUCYHKA), B KOTOPOW JIaHBl 3HAYCHHS JBYX M3 TPEX B3aMMOCBSI3aHHBIX
BCJINYHNH, C LICJIBIO ITIOUCKA pemeHI/m 3aJa4du,
® OCYIIECTBIATH CIIOCOO MOMCKA PEIICHUS 3aJa4H, B KOTOPOM PacCyKJIE€HHUE CTPOUTCS OT YCIOBHS K TPEOOBAHHUIO WM OT TPeOOBAaHHUS K

YCIIOBHIO;
® COCTaBJIATH IUIAH PELICHUS 33/1a4U;
®  BBIIEJATH 3Tallbl PEIICHUS 33/1a4H;
® UHTEPIPETUPOBATh BHIYMCIUTEIIBHBIE PE3YJIbTAThI B 3a/1a4€, UCCIIEI0BATh MOJIYYEHHOE PELICHUE 3a/1a4U;
® 3HaTh Pa3IMYUe CKOpOCTEH 00BEKTA B CTOSYEH BOJE, IPOTUB TEUEHHUSI U IO TEUEHUIO PEKH;
[ ]

pelaTh 3a/lauy Ha HaXO0XKJIeHHE YaCcTH YUCIIa M YKCciIa 110 €ro 4acTH;
e pemiaTh 3aJlaud Pa3HbIX TUIOB (Ha paboTy, Ha MOKYIKH, HA JIBUKEHUE), CBS3BIBAIOLINX TPH BEIUYHMHBI, BBIJIEJIATh 3TH BEIUYUHBI U
OTHOLLICHUS MEX]ly HUMH;
® HaXOAUTH MPOLCHT OT 4YHCJIa, YHUCJIO IO MPOLCHTY OT HCro, HAXOAUTH IMPOLUCHTHOC OTHOMICHUC JBYX YUCC]I, HAXOAUTH IMPOLCHTHOC
CHMIXCHHUEC WUJIU ITPOUCHTHOC MOBLIMICHUC BEJIMYHUHBI,
® pelaTh HECIOXKHbIE JJOTMUYECKHUE 3a]a4l METO/IOM PacCyKICHUH.
B noBcenHeBHOM KU3HM M NIPH M3YYCHHHU APYTUX NPEIMETOB:
® BLIIBUTATb T'MIIOTE3BI O BO3MOKHBIX MMPEACIbHBIX 3HAYCHUAX NCKOMBIX BCJIMYHH B 3a/1a4C (I[GJ'IE[TI) HpI/IKI/II[Ky)
Harasignasi reomerpust
I'eomerpuuyeckue GuUrypsl
e OmnepupoBaTh Ha 6a30BOM ypOBHE MOHATHIAMU: (PUTypa, TOUKA, OTPE30K, psiMas, JTyd, JJOMaHasi, yroji, MHOTOYTOJIbHUK, TPEYTOJIbHUK U
YeThIPEXYTOJNbHUK, MPSIMOYTOJIbHUK M KBaJIpaT, OKPY)KHOCTb M KPYI, NMPSAMOYTOJBHBIA Mapajuienenumnen, kyo, map. M3o0paxars u3ydaemble
(Gurypsl OT pykH U ¢ TIOMOIIBIO JIMHENHKU U LIUPKYIISL.
B noBceHeBHOM KU3HHM M IPH M3YYCHHH APYTUX NPEJIMETOB:
e pemaTh NPaKTUYECKUE 337a4u C IPUMEHEHHEM MPOCTEHIINX CBOMCTB (uryp.
I/I:;Mepemm U BbIYUCJICHUSA
®  BBINOJHATh U3MEPEHNUE AJIUH, PACCTOSHUMN, BEJIMUUH YIJIOB, C IOMOILIBIO HHCTPYMEHTOB I U3MEPEHUH JIJIMH U YIJIOB;
®  BBIUUCIIITH IJIOLAAH NIPSMOYTOJIbHUKOB.
B noBcenHeBHOM KU3HHM M NIPH U3YYCHHH APYTUX NPEIMETOB:
® BLIYUCIIATH PAaCCTOAHUA HA MECTHOCTH B CTAHAAPTHBIX CUTYyallUAX, IIJIOMIAAN MIPAMOYT'OJIBHUKOB,



®  BbIINOJHATH HpOCTCfIHJI/Ie MOCTPOCHUA U UBMCPCHUA HA MCCTHOCTH, H€O6XO,Z[I/IMBI€ B peaHbHOfI KU3HU
HcTopust MaTeMaTuKH
® OMNUCHIBATh OT/ENIbHBIC BHIAAIOIINECS PE3YIbTaThl, IOJYyYECHHBIE B X0/ PA3BUTHUS MaTEMaTHKU KaK HAyKU;
® 3HATh IPUMEPHl MATEMATHUYECKUX OTKPHITUN U UX aBTOPOB, B CBSI3U C OTEUECTBEHHOM 1 BCEMUPHOI UCTOpUEH
BpInyCKHUK NOJYYHT BO3MOKHOCTh HAYYUTHCA B 5-6 Ki1accax (17151 o0ecneyeHus BO3MOKHOCTH YCIIELIHOTO MPO/I0J/KeHUsI 00pa30BaHMs HA
0a30BOM M yIJIyOJIEHHOM YPOBHSIX)
DJIeMEeHThI TeOPUH MHOKECTB U MATEMATHYECKOI JIOTHUKH

° Onepupoeamb NOHAMUAMU. MHONCECMBO, XAPAKMEPUCMUKU MHOIHCECMEA, deMeHm MHoaIcecmed, nycnoe, KOHedHoe u
beckoneunoe MHOIMHCECM B0, I’lOdMHOJfCGCWlGO, npunadﬂeofcnocmb,
L4 onpedeﬂﬂmb I’lpuHa()Jle.?fCHOCl’l’lb dJIEMENRNA MHOJHCECMB), 00veouHenuIo u nepeceuyeHuIo MHoaicecme,

3a0a6amb MHONMCECMBO C NOMOWBIO NEPEUUCTIeHUS DIEMEHMO8, CI0BECHO20 ONUCAHUS
B noBceHeBHO KU3HM U NIPU U3YUYEHHHU APYTUX NMPEIMETOB:
° PACNO3HABAMD JIOCUYECKU HEKOPPEKMHbIE 8bICKA3bIBAHUSL,
° CMpOUmMd YenouKy yMo3aKito4eHull Ha OCHO8e UCNOIb308AHUS NPABUT T02UKU
Yucna
o Onepuposamsb NOHAMUAMU: HAMYPAIbHOE HYUCLO, MHONCECMBO HAMYPANbHLIX YUCEN, Yeloe YUCILO, MHOICeCmseo Uevlx uucel,
00bIKHOBEHHASE OpPoOb, decamuyHas O0podb, CMEUWAHHOE HUCIO, PAYUOHANbHOE HUCIO, MHONICECMEO PAYUOHANbHBLIX HUCEN, 2eOMempuyecKads
uUHmMepnpemayusi HamypaibHbulLX, YeablX, PaYyUuOHANbHbIX,
®  NOHUMAmMb U 0OBACHAMb CMBLCI NOSUYUOHHOU 3aNUCU HAMYPATbHO20 YUCIA;
®  GLINONHAMb BbLIYUCIEHUS, 8 MOM YUCAe C UCNOIb308AHUEM NPUEMO8 DPAYUOHAILHLIX BbIYUCIEHUU, 0OO0CHOBbIBAMb ANCOPUMMbL
BbINOIHEHUS, OeUCBULL,
® ucnonv3osams npuznaxu oerumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmsl u npouzgedeHus uucen npu GblNOJHEHUU GbIYUCTIEHUL U
peuteHuu 3a0ay, 000CHO8b186aMb NPUSHAKU OETUMOCTIUL;
®  GLINONHAMb OKPY2ieHUe PAYUOHAILHBIX YUCEN C 3A0AHHOU MOYHOCIbIO,
®  YNopA00uUUBAmMb YUC/A, 3ANUCAHHbBIE 8 8UOE OObIKHOBEHHBIX U 0eCAMUYHBLX Opobell;
e naxooums HOJ u HOK uucen u ucnoivzosamo ux npu peuieHuu 3a0ad.
® onepuposamv NOHAMUEM MOOYIb YUCLA, 2eOMEeMPUYecKas UHmepnpemayus MoOYyJis Yucid.
B noBceHeBHO¥ KU3HM ¥ TIPU U3YYEHUH APYTUX MPeIMETOB:
®  NPUMEHAMb NPABULA NPUOTUNCEHHBIX BbIYUCTICHUL NPU PeUleHUU NPAKMUYLECKUX 3A0a U peueHuy 3a0ay Opyeux yueOHvlX npeomemos;
®  BLINOIHAMb CPABHEHUE PE3YTbMAMOo8 bIYUCIEHUL NPU PeleHUU NPAKMUYeCKUX 3a0ay, 8 MOoM YUcie NPUOIUHCEHHBIX GbIYUCTCHUL,
®  COCMABNAMb YUCTOBbIE BLIPANCEHUS U OYEHUBAMb UX 3HAYEeHUs NPpU peuleHuu NPaKmudeckux 3a0ad u 3a0ad u3 opyeux yueOHuIX
npeomemos;



YpaBHeHUs M HEPABEHCTBA
o  Onepuposamv NOHAMUAMU: PABEHCMBO, YUCIO080€ DPABEHCMEO, YPABHEHUE, KOPEHb VYPAGHEHUs, DeuleHUue YPABHEHUs, HUCL080€
HepPaseHCcmeo
CTaTuCTHKA U TeopHs BEPOSITHOCTEH
o Onepuposamv NOHAMUAMU. CIOAOYUAMbLE U KDY208ble OUASPAMMbL, MAOIUYbL OAHHBIX, CPeOHee apughmemuyecKoe,
® u3gIEeKamb, UHGOPMAYUIO, NPEOCMABNIEHHYI0 8 MADIUYAX, HA OUASPAMMAX;
® cocmasnAms mabauybvl, CMpoUms OUAZPAMMbL HA OCHOBE OAHHbBIX.
B noBceiHeBHO KU3HM ¥ TIPU U3YYEHHHU APYTUX MPEIMETOB:
®  U3GIEKAMb, UHMEPNPEMUPOBAMb U NPEOOPA308bI8AMb UHDOPMAYUIO, NPEOCMABIEHHYIO 8 MAOIUYAX U HA OUASDAMMAX, OMPAACAIOWYIO
CBOUCMBA U XAPAKMEPUCUKU PEAbHbIX NPOYECCO8 U AGIeHULL
TekcToBbIE 321aUH
o Pewamb npocmule u CIOIHCHBLIE 3A0aUU PA3HBIX MUNOS, A MAKJCE 3a0a4 NOBBIUEHHOU MPYOHOCU,
UCNOIL3068AMb PA3HbIE KPAMKUE 3ANUCU KAK MOOEIU MEKCMO8 CJLONCHBIX 3a0ay OJisk NOCMPOEHUsL NOUCKOBOU CXeMbl U PeuleHUs 3a0ay,
3HaMb U NPUMEHAMb 00a CNOcoba NOUCKa peuleHus 3a0ay (om mpedo8anusl K yCI08U0 U Om YCI08Us K Mpeb08aHu0),
MOOENUPOBAMb PACCYAHCOCHUsL NPU NOUCKE PeUleHUsl 3A0ay ¢ NOMOWbIO 2pagh-cxemol,
8b10€IAIMb IMANBL PEUeHUs 3A0a4U U COOEPAHCAHUE KAHCO020 dIMand,
UHMEPNPEeMUpO8ambs GblYUCTUMENbHBLE PE3YIbIMAMbL 8 3A0aye, UCCIe008aMmb NOJYYEeHHOe peuleHue 3a0a4ll;
®  QHANU3UPOBAMb BCEBO3MOMNCHBIE CUMYAUUU B3AUMHO20 PACNONONCEHU O08YX O00BLEKMO8 U UMEHeHUue UX XApaKkmepucmux npu

COBMECMHOM OBUMNCEHUU (CKOPOCMb, 8peMs, pacCmosiHue) Npu pewieHuu 3a0ay Ha O08udceHue 08YX 00beKmo8 KAK 6 O00HOM, MaK U 8
NPOMUBONOLONCHBIX HANPABTICHUSIX,

® UCCe008amsb 6CE803MOICHBIE CUMYAYUU NPU PEUUEHUU 3a0ay HA O8UJICEHUE NO peKe, PACCMAMPUBAMb PA3HbLE CUCTEMbl OMCYEMA,

® pewamsv pazHooOpasHvle 3a0aiU «HA YACUY,

® pewamsb u 000CHOBbLIBAMb CEOE peuleHuUe 3a0ay (6bl0eNAMb MAMEMAMUYEcKyio OCHOBY) HA HAXONICOeHUe Yacmuy YUcid U 4ucia no e2o
yacmu Ha 0CHO8E KOHKPEMHO20 CMbICIA OpoOU;

® oco3Hasamv U OOBACHAMbL UOCHMUYHOCMb 3A0a4 PA3HLIX MUNO0E, CEA3bIEAIOWUX MPU GeIUYUHbl (Ha pabomy, HA NOKYNKU, HA
ogudicerue),; 8b10eAmsb IMu BeIUYUHbL U OMHOUEHUS MeNCOY HUMU, NPUMEHSAMb UX NPU peuleHuu 3a0ay, KOHCMpyupoeams cooOCcmeennble 3a0aiu
VKA3AHHbIX MUNOS.

B noBcenHeBHOM KU3HU U NIPH M3YYEHHUH APYIUX NPEeIMETOB:
® gvidenamb Npu peuleHuu 3a0a4 Xapakmepucmuky pacCMampueaemol 6 3a0ave cCumyayuy, OmiuiHvle om peaibHuIX (me, om KOmMopslx

a6cmpa2up06aﬂu0b), KOHCmpyupoeambs Hoeble cumyayuu ¢ yllé.n’IOM IMUX XapaKkmepucmuk, 6 4acmrocmu, npu peuleHuu 3a0a4 Ha KOHYeHmpayuu,
yuumvsleansb njiOMHOCMb eeujecmea,



® pewamsv U KOHCMPYUPOBAMb 3A0AYU HA OCHOBE PACCMOMPEHUS. PeanlbHblX CUmyayull, 6 KOMOpbIX He mpedyemcs MmMOYHbll
BLIYUCIUMENbHBIU Pe3yIbmam;
® pewambs 3a0ayu HA OBUICEHUE NO peKe, PACCMAMPUBASL PA3HbLE CUCTNEMbl OMCUemd
Harasanasi reomerpus
I'eomeTpuueckue Gpurypol
o Onepuposamov nowsmuamu gueypa, mouxa, ompe3oK, npamas, 1yy, 10MAaHds, Y20, MHO20Y20NAbHUK, MPEY2OJbHUK U YemblpEX)20ibHUK,
NPAMOY20JIbHUK U K8AOPAM, OKPYHCHOCIb U KPY2, NPAMOY20IbHbILI Napaiieienuneo, Kyo, npusma, wap, nupamuod, YUiuHop, KOHyc,
®  y38IEKAMb, UHMEPNPEMUPOBAMb U NPeodPA308b18ANMb UHPOPMAYUIO O 2eOMEMPUYECKUX Pucypax, npeOCMAasIeHHYI0 Ha YepmedCax
® u300padicams uzyuaemvle Gueypol om pyKu u ¢ NOMOWbIO TUHEUKU, YUPKYILS, KOMINbIOMEPHBIX UHCIPYMEHMOB.
B noBceHeBHO KU3HM U NIPU U3YUYEHHHU APYTUX NMPEIMETOB:
® pewamsv npaKkmuyecKue 3a0aiu ¢ NpUMeHeHueM nPoCmenuuux ceoucme ucyp
HN3mepeHus u BbIYHMCIECHUS

o 8bINOIHAMb UMEPeHUe OJIUH, PACCMOSAHUL, BeIUYUH V2l08, C NOMOWbI0O UHCIPYMEHMO8 O] UsMepeHUll OJIUH U Y208,
o BLIYUCTAMD NIOUAOU NPAMOY20TILHUKOS, K8AOPAMOo8, 00bEMbI NPAMOY20/IbHbIX NAPAJLIeNenunedos, Kyoos.
B noBceaHeBHO KM3HM U NIPH U3YYEHUHU APYTUX NMPeIMETOB:
o BLIYUCTIAMY PACCMOAHUSL HA MECIMHOCMU 8 CIMAHOAPMHBIX CUMYAYUsX, NIOWAOU YYACKO8 NPAMOY20IbHOU Gopmbl, 00bEMbL
KOMHam;

®  GLINOIHAMb NPOCMeUuie NOCMPOEHUs. HA MECIMHOCMU, HeODXOOUMbIE 8 PealbHOU HCUSHU,
o OYEeHUBAMb PA3MEPbLL PEaibHbIX 00BEKIMO0E OKPYIHCAIOUe20 Mupa
Hcropusi MaTeMaTUKHU
e  Xapaxkmepuzo6ambv 6K1A0 GbLOAIOWUXCA MAMEMATNUKOS 8 PA3GUMUE MAMEMAMUKY U UHbIX HAYYHbIX obaacmell
BeimyckHuk HayuuTes B 7-9 Kiaccax (VI HCIIOJIb30BAHUS B NOBCEHEBHOM 'KU3HU M 00ecniedYeHHs BO3MOKHOCTH YCIICIIIHOTO MPOX0JIZKCHHU S
o0pa3oBaHusi Ha 0a30BOM YPOBHe)
JIEMEHTBI TEOPHH MHOKECTB 1 MATEMAaTHYECKOM JIOTHKH
o OnepupoBaTh Ha 6a30BOM YpOBHE MOHSATUSMU: MHOKECTBO, JIEMEHT MHOKECTBA, IOAMHOXECTBO, TPUHA/TIEKHOCTD;
3aJ1aBaTh MHOKECTBA MEPEUUCIECHUEM UX DJIEMEHTOB;
HaXOJUTh NepeceueHne, 00beIMHEHUE, TOAMHOXKECTBO B IPOCTEHIIINX CUTYaIIHIX;
OIepUpoOBaTH Ha 6a30BOM ypOBHE MOHATUSAMU: ONpEAEIeHUEe, aKCHOMa, TEOPEMa, J10Ka3aTeIbCTBO;
IIPUBOJUTH IIPUMEPBI U KOHTPIPUMEPBI 1JIs1 TOATBEP’)KHEHNSI CBOMX BBICKA3bIBAHUI
B noBcenHeBHOM KU3HM M NIPH M3YYCHHHU APYTUX NPEIMETOB:
® UCIOJB30BaTh Ipaduyeckoe MpeacTaBIeHNEe MHOXKECTB JJISl OMHCAHUS PEAIbHBIX MPOLIECCOB U SIBJICHHM, MIPH PELICHUH 3a/1ay JAPYTUX
y4eOHBIX IPEIMETOB



Yucaa
e OmnepupoBaTh Ha 0a30BOM YpOBHE IOHATHAMH: HATypaJlbHOE YHCIIO, IIE€J0€ YHCIO0, OOBIKHOBEHHAs JpOoOb, NeCATHYHAs IPOOb,
cMenIaHHas ApoOb, pallMOHATILHOE YHUCII0, apu(PMETHUYECKUI KBaIpaTHBIN KOPEHbD;
® HCIIOJIB30BAaTh CBOWCTBA YMCEI U IPABWIIA JEHCTBUN IIPU BBIITOJIHEHUH BBIYUCIICHUN;
® HCIOJb30BATH NMPU3HAKHU ACIIUMOCTU Ha 2, 5, 3, 9, 10 npu BHITIOJIHEHUH BBIYUCICHUHN U PEIICHUH HECJIOXKHBIX 3a/a4;
® BBINOJIHATH OKPYIJICHUE PAllMOHAJIbHBIX YUCEN B COOTBETCTBUU C MTPABUIIAMU;
® OIICHMBATh 3HAYCHUE KBAJAPATHOTO KOPHS U3 MOJOKUTEIBHOIO 1IEJIOr0 YHUCIIA;
® pacrno3HaBaTh PallMOHAJIbHBIE U UPPALIMOHAIBHBIC YHCIIA;
® CpaBHHUBaTh YHUCIIA.
B noBceHeBHOM KU3HM U NIPH M3YYEHHUH JAPYTUX NPeIMETOB:
® OIICHUBATH PE3YJIbTAThl BBIYMCICHUHN TP PEIICHUHU IPAKTUYCCKUX 3a]1a4;
®  BBINIOJIHATH CPABHEHUE YHCEII B PEATHbHBIX CUTYAIIUSX;
® COCTaBJISTh YMCJIOBHIE BBIPAXKEHUS MIPH PEIICHUN MTPAKTHYECKUX 3a7a4 U 33/1a4 U3 APYTUX Y4eOHBIX TPEIMETOB
ToxknecTBeHHbIEe MPeOOPa30BAHUSA
e BhINOJHATh HECIIOKHBIE MPEOOPA30BAHUS JIJISI BHIYUCIICHHUS 3HAUCHUM YHUCIOBBIX BBIPAKEHUM, COAEPKAIIMX CTETICHH C HATypajlbHBIM
[0KA3aTeJIeM, CTENEHHU C LIEJIBIM OTPULIATEIIbHBIM MOKA3aTENEM;
® BBINOJHATH HECJIOKHBIE TPEOOPA30BaHUS LIEJIbIX BRIPAXKCHHI: paCKPBIBATh CKOOKH, IPUBOJIUTH MOJA00HBIC CllaracMbI¢;
® ICIIOJIb30BaTh (DOPMYJBI COKPAIIEHHOTO YMHOXKEHUS (KBaapaT CyMMBbl, KBaJpaT Pa3HOCTH, Pa3HOCTh KBAJAPATOB) AJIS YNPOIIECHUS
BBIUMCIICHUM 3HAYEHUH BBIPAXKEHU;
® BBINOJHATH HECJIOKHBIE TPEOOPa30BaHUs IPOOHO-TMHEHHBIX BBIPAKEHUN U BRIPAKEHHH C KBaJIPATHBIMU KOPHSIMH .
B noBceHeBHOI KU3HU U TPH U3YyYEeHUU APYTUX NPeIMETOB:
® [IOHMMAaTbh CMBICI 3aIIMCH YHUCIIA B CTAHJIAPTHOM BU/IE;
e OmnepupoBaTh Ha 0A30BOM YPOBHE MOHSATHEM «CTaHAApTHAS 3aITUCh YHCIIa»
YpaBHeHUs 1 HEPABEHCTBA
e OmnepupoBarh Ha 6a30BOM YpOBHE MOHITHIMH: PABEHCTBO, YHCIOBOE PABEHCTBO, YpaBHEHHE, KOPEHb YpaBHEHHUS, pElICHHE YpaBHEHUS,
YUCIIOBOE HEPABEHCTBO, HEPABEHCTBO, PEILIEHUE HEPABEHCTBA;
® [POBEPSTH CIPABEIIMBOCTH YUCIOBBIX PABEHCTB U HEPABEHCTB;
pelaTh JJUHEHHbIE HEPABEHCTBA U HECJIOKHBIE HEPABEHCTBA, CBOASIIMECS K TUHEUHBIM;
peraTh CUCTEMBI HECTIOKHBIX JIMHEHHBIX YPaBHECHUH, HEPABCHCTB;
MIPOBEPSITH, SIBJSETCS JIM TAHHOE YHCIIO PEIIEHUEeM ypaBHEHUs (HEPABEHCTBA);
peniaTh KBaJIpaTHbIe YpaBHEHUS 0 GopMyIie KOpHEW KBaIpaTHOTO YPaBHEHUS;
M300pakaTh pEICHHsI HEPABEHCTB U UX CHCTEM Ha YHCIIOBOM MPSMOi.



B noBceqHeBHOM KU3HU U NIPH U3YyYEHHUH APYTUX NPeIMETOB:
® COCTaBJIATH U PEUIaTh JIMHEHHbIC YpaBHEHU [P PELLICHUH 3aJjay, BOSHUKAIOLINX B IPYTUX YYEOHBIX ITpeIMETax
DOyHKIUN
® HAXOJWUTh 3HAYCHHE (PYHKIUH I10 3a]aHHOMY 3HAYECHHUIO apryMEHTa;
® HAxXOJWUTh 3HAYCHHE apTyMEHTA 110 33JaHHOMY 3HAYCHHIO (DYHKIIMH B HECIIOXKHBIX CHUTYaLlUsX;
® OIpEAEIATh NOJOKEHUE TOUYKH I10 €€ KOOPAUHATaM, KOOPINHATBI TOUKH 110 €€ MOJIOKEHUIO Ha KOOPAMHATHOM INIOCKOCTH;
e 10 rpaduKy HaXOAUTh 00JAacCTh ONpEAEICHUs, MHOXKECTBO 3HAUYEHUH, HyJIN (PYHKIMH, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA, IIPOMEXKYTKU
BO3pACTaHMs U yObIBaHUS, HAaUOOJIbLIIEe U HAUMEHbILIee 3HAUCHUsI (DYHKIIUH;
e cTpouTh rpaduk TMHEHHON QYHKINU;
® TIPOBEPSTH, ABJSCTCS JIM JaHHBIN Tpaduk rpadukoM 3a1aHHON GYHKIUHU (TMHEHHON, KBaAPATUIHOM, 00PaTHOM MPONOPIHOHATILHOCTH);
e OmpenensaTh NPUOIKEHHBIE 3HAYCHHUSI KOOPAWHAT TOUYKH NlepecedeHus rpaukoB QyHKINMT;
e OmnepupoBaTh Ha 6a30BOM yPOBHE MOHSATHUSIMHU: MTOCIIEIOBATEIBHOCTD, apu(hMETHUECKAs IPOTPECCHSI, TEOMETPHUECKAs! IIPOTPECCHS;
e pelaTh 3a/1a4M Ha POTPECCHH, B KOTOPHIX OTBET MOXKET OBbITh OJIYYEH HEMOCPEACTBEHHBIM MOACUETOM 0e3 mpUMeHeHUs HopMy.
B noBcenHeBHOM KM3HHM M NIPH U3YYCHHHU APYTUX NPEIMETOB:
® JCIOJb30BaTh IPa(pUKU peasIbHbIX MPOLECCOB U 3aBUCUMOCTEHN JUIsl ONPEESIEHUsI UX CBOWCTB (HauOOJbIINE U HAUMEHBIINE 3HAYCHMUS,
IIPOMEXYTKH BO3pACTaHUs U yObIBaHUS, 00JIACTH MOJOKUTEJIBHBIX U OTPULIATEIbHBIX 3HAUEHUH U T.I1.);
® 1CII0JIb30BaTh CBOMCTBA JIMHEHHON QYHKIUM U ee rpaduK IpU PELICHUH 3a/1a4 U3 JPYTruX y4eOHbIX PeAMETOB
CTaTHCTHKA M TeOpHs BEPOSITHOCTEH MOCTABHUTH MOC/IE TEKCTOBBIX 33124, KaK C COACP/KaHUM.
e limeTh npeacTaBieHUE O CTATUCTUYECKUX XapaKTEPUCTHKAX, BEPOSITHOCTH CIy4ailHOTO COOBITHS, KOMOMHATOPHBIX 3a/1a4yax;
pelarth npocTeiiye KOMOMHATOPHBIE 3a/1a4l METOAOM IIPSIMOTO M OPTaHW30BAHHOTO Mepedopa;
MIPE/ICTaBIATh IaHHbIE B BUJIE TaOJIHI], TUarpamm, rpauKos;
YUTaTh MH(OPMAIHIO, TPEJCTABICHHYIO B BUJIE TaOJIUIIbI, AUArpaMMBbI, rpaduka;
OIpeJIeNIATh OCHOBHBIE CTATUCTUYECKNE XapAKTEPUCTUKU YHUCIOBBIX HAOOPOB;
OLIEHUBATh BEPOSATHOCTh COOBITHS B IPOCTEHININX CITydasix;
® 1METh MPE/ICTaBIECHUE O POJIU 3aKOHA OOJIBLINX YHCENl B MACCOBBIX SBJICHUSAX.
B noBceaHeBHOM KU3HU U NIPH U3YYEHUH APYIUX NPEeIMETOB:
® OIICHHMBATh KOJIMYECTBO BO3MOXHBIX BAPUAHTOB METOAOM Iiepebopa;
® UMETh NPEACTABIECHUE O POJIH MPAKTUUECKH IOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITHIA;
® CpaBHUBATb OCHOBHBIEC CTATUCTUYECKHUE XaPAKTEPUCTUKHU, ITIOJTYYEHHBIE B IIPOLIECCE PELICHUS TPUKIIAIHON 3aa4M, U3yUYEHUs PeaIbHOTO
SIBJICHUS,
® OIICHHUBATh BEPOSITHOCTh PEAIbHBIX COOBITHH U SBJICHUI B HECTIOKHBIX CUTYaIUsIX
TexkcroBbIe 3a7a4n



e Pemarh HeCIOXHBIC CIOXKETHBIE 33/1a4U PAa3HBIX TUIIOB HA BCE apu(PMETHUECKUE NCHCTBHUS,
® CTPOUTH MOJIENb YCIOBHS 3afaud (B BHJE TaOJIMIBI, CXEMbI, pUCYHKA WJIA YPaBHCHHS), B KOTOPOU MaHBl 3HAYCHUS IBYX M3 TPEX
B3aMMOCBSI3aHHBIX BEJIMYMH, C IICJIbIO TIOMCKA PEIICHUS 3a1a4H;
® OCYIIECTBIATH CIIOCOO MOMCKA PEIICHHS 3aJa4H, B KOTOPOM PAaCCyKJIEHHUE CTPOUTCS OT YCIOBHS K TPeOOBaHMIO WIJIM OT TPEOOBAHUS K
YCJIOBHIO;
® COCTaBJIATH IUIAH PEUICHUS 3a/1a4K;
®  BBIJICIITh ATAIbl PEIICHUS 3a1a4H;
® HHTEPIPETUPOBATH BHIYUCIIUTEIIbHBIC PE3YJIbTATHI B 3a/1a4Ue, HCCIICIOBATh MTOTYUYEHHOE PEIICHUE 3a/1a4H;
® 3HaTh PA3IMYHUE CKOPOCTEH 00BEKTA B CTOSUYCH BOJIE, TPOTHB TCUCHHS U 110 TCYCHHUIO PEKU;
e pemiarh 3a7a4M Ha HaXOXKJICHUE YaCTH YKCIIa U YKCIIA 110 €r0 YacTH,
e pemaTh 33/la4dl Pa3HbIX THUIOB (Ha pa0doTy, HA MOKYIKH, Ha ABM)KCHUE), CBA3BIBAIOIIUX TPH BEIUYMHBI, BBIACISATH 3T BEIUYHHBI U
OTHOIIEHUS MEXy HUMH;
® HAXOAWTH MPOLIEHT OT YHCIIA, YUCIIO MO MPOLEHTY OT HEro, HaXOAUTh MPOLEHTHOE CHIYKEHUE WM MPOLEHTHOE MOBBIIICHHE BETUYHHBI;
® pelaTh HECIOXKHBIE JJOTHYECKHE 3a/1a4l METOI0M PACCYKICHUM.
B noBceHeBHO KU3HM U NIPU U3YUYEHHHU APYTUX NMPEIMETOB:
®  BBIJIBUTATh THIOTE3bI O BO3MOXKHBIX MPEACIbHBIX 3HAUCHUSX HCKOMBIX B 33/1au€ BEJTUYHH (JI€]aTh IPUKUIKY)
I'eomeTpuueckue Gpurypbl
e OmnepupoBarh Ha 6a30BOM YPOBHE MOHATUSMU F€OMETPUUECKUX PUTYD;
® u3BIEKaTh HH(POPMAIIUIO O TEOMETPHUECKUX (QUTYpaxX, MPEJCTABICHHYIO Ha YepTekax B SBHOM BUJIE;
® TIPUMEHATH I PEIIeHUs 3a7a4 reoMeTpuueckre (hakThl, €I YCIOBUS UX IPUMEHEHUS 3a/1aHbl B IBHOU (hopMme;
e pemiarh 337a4M Ha HAXOXKJICHUE T€OMETPUUECKUX BEJIMUMH M0 00pa3liaM UK airTOpUTMaM.
B noBcenHeBHOI KU3HM U MPU U3YYEHUH IPYTUX NPeIMETOB:
® WCIOJB30BaTh CBOWMCTBA T€OMETPUYECKUX (DUTYp ISl PElIeHHs THIOBBIX 3a]ad, BO3HUKAIOIIMX B CUTYAIUSX MOBCEAHEBHOW >KHU3HH,
3a/1a4 IPaKTUYECKOTrO COACPKaHUS
OTHoOImIEeHUA
e OmnepupoBarh Ha 0a30BOM YPOBHE MOHSTHSIMH: PAaBEHCTBO (UTyp, paBHbIE (UTYPHI, PABEHCTBO TPEYTOJBHHUKOB, MapalljIeIbHOCTD
MPSIMBIX, IEPIEHIUKYISIPHOCTD MPSAMBIX, YTIIbI MEXY IPSIMBIMH, MIEPIICHIUKYIISP, HAKIOHHAS, POSKIIUS.
B noBcenHeBHOI KU3HM U MIPU U3YYEHUH IPYTUX NPeIMETOB:
® HCIOJb30BATh OTHOIICHMS JIJIsl PEIICHUS MPOCTEHIINX 3a/1a4, BOSHUKAIOIIUX B PEAIbHON KU3HU
HN3mepeHusi 1 BbIYMCICHUS
e BrimonHATE U3MEpEeHUE UTMH, PACCTOSTHUN, BEJTUYHH YTJIOB, C TTIOMOIIBI0 HHCTPYMEHTOB JJII U3MEPEHUH JJIMH U yTJIOB;



® TPUMEHATH POPMYIBI IEPUMETPA, TUIOMIAAN B 00hEMA, TUIOMAAN TOBEPXHOCTH OTACTBHBIX MHOTOTPAHHUKOB TIPHU BBIYUCIICHUSAX, KOTJa
BCE JIAaHHBIE UMEIOTCS B YCIIOBHH;
e npuMeHATh Teopemy Iludaropa, 6a30BbIe TPUTOHOMETPUUYECKUE COOTHOIIEHUS JUIS BBIYMCICHUS [JIMH, PACCTOSHUMN, IUIOMIANEH B
MPOCTEUIIINUX CIydasiX.
B noBceqHeBHOM KU3HU U NIPU U3YYEHUH APYIrUX MpeIMeTOB:
® BBIYMCIITH PACCTOSHUS HAa MECTHOCTH B CTaHIAPTHBIX CHUTYAIUAX, IUIOMIAJA B MIPOCTECUIIUX CIydasx, MPUMEHATh (OpMYyIbl B
MPOCTEUIIINX CUTYalHsIX B IOBCETHEBHOM KU3HU
I'eomeTpHuyeckme mMOCTpOEHUsI
e 300paxarh TUIIOBBIC TUIOCKKUE (PUTYPHI U GUTYPHI B IPOCTPAHCTBE OT PYKH U C TIOMOIIBIO HHCTPYMEHTOB.
B noBceaHeBHOM JKU3HU U NIPU U3YYEHHH APYTUX MPEAMETOB:
®  BBINIOJHATH IPOCTEUIITNE TTOCTPOSHUSI HA MECTHOCTH, HEOOXOIUMBIE B PEaJIbHON KU3HU
I'eomeTpuyeckne nmpeodpazoBaHus
e Crpouts GUrypy, CAMMETPUIHYIO JAHHOK (UTYPE OTHOCHUTEIIBHO OCH U TOYKH.
B noBceaHeBHOM KU3HM U NIPU U3YYEHUH APYTUX MPEeAMETOB:
® pacro3HaBaTh ABM)KEHHE OOBEKTOB B OKPYKAIOIIEM MHUPE;
® pacro3HaBaTh CUMMETPUYHBIC GUTYPHI B OKPYKAIOIIEM MUPE
BekTOpbl M KOOPAMHATHI HA MJIOCKOCTH
e OmnepupoBaTh Ha 6a30BOM YPOBHE MOHATUSMHU BEKTOP, CyMMa BEKTOPOB, MPOU3BEACHUE BEKTOPA Ha YHUCII0, KOOPAMHATHI Ha TIJIOCKOCTH;
e OmpeAensTh NPUOTIKEHHO KOOPIUHATHI TOUKHU O €€ N300paKeHHUIO Ha KOOPIUHATHON TUIOCKOCTH.
B noBceaHeBHOM JKM3HM U NIPU U3YYEHHH APYTUX MPEAMETOB:
® HCIOJIb30BaTh BEKTOPHI ISl PEIIEHUS MPOCTEUIINX 3a7a4 HA ONPEAECIEHUE CKOPOCTH OTHOCUTEIIBHOTO ABUKECHUS
HcTropuss MaTeMaTUKU
e OnuceIBaTh OTAENbHBIE BHIIAIOIINECS PE3YNIbTAThI, TOJIYYEHHBIE B XO€ PA3BUTUS MAaTEMATUKHU KaK HAYKH;
e 3HATh IPUMEPHI MATEMATUYECKUX OTKPBITUNA U UX aBTOPOB, B CBA3U C OTEYECTBEHHON U BCEMUPHOM UCTOPUEN;
® [IOHMMATh POJIb MaTeMaTUKH B pa3Butuu Poccuu
MeToabl MATEMATUKH
e BriOupaTs moaxoasmuii U3y4eHHbBIN METOT ISl pEIICHUN N3YYSHHBIX TUIIOB MAaTEMAaTHYECKHUX 3a/1ay;
e [IpuBOIUTH NPUMEPHI MATEMATUYECKUX 3AKOHOMEPHOCTEN B OKPYKAIOLIEN JEHCTBUTEIBHOCTH U MPOU3BEICHUAX UCKYCCTBA.

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYUThCH B 7-9 Ki1accax 1Jis1 o0ecnedeHrsl BO3MOKHOCTH YCIIEIIHOI0 IIPOX0JIKEeHHsI 00pa30BaHuUs Ha
0230BOM H yri1y0J1IéHHOM YPOBHSIX
DJIeMeHTbI TEOPUH MHOKECTB M MATEeMaTH4eCKOH JIOTUKHU



L4 Onepupoeamb NOHAMUAMU. onpedeﬂeHue, meopema, axKcuoma, MHOMHCeCcmeo, XxapakmepucnmukKku MHoascecmed, 1eMeHm
MHOJICecmea, nycmoe, KOHewHoe u beckoneunoe MHOIHCECNEBO, I’ZOC)MHOJfC'eCWl60, anHaa]lef)fCHOCl’l’lb, 6KJIIOY€HUE, PABEHCNBO MHOIHCECMEB,

° u3o6pa9fcamb MHOIHCECMed U ONMHOUEHUE MHOIHCECNE C NOMOULbIO KPY206 Qﬁﬂepa;

° onpedeﬂﬂmb I’lpuHaa.flleCHOCl’I’Ib dJllIeMeRma MHOIHcecnes)y, 00veouHeHuo u nepecevyerHuro MHoacecme,

L4 3a0a6aMmMb MHONCECMBO C NOMOUWBIO nepevuUcilenHusl 3J1eEMEennIos, Cll06€CHOc0 ONUCARUA,

L4 onepupoeanib NOHAMUAMU. 6blCKA3bl6AHUE, UCIMUHHOCMb U JOJHCHOCNIb 6blCKA3bl6AHUA, OmMpuyaHue 6blCKa3bleaHu11,
onepayuu HAO 8bICKA3bIBAHUSMIL: u, ujiu, He, yCJiO6HblE BbICKA3bI6AHUA (MMI’UZMKCZL[UU),’

° cmpoumbs 6blCKA3blI6AHUA, OMPUUAHUA BbICKA3bIBAHUU.

B noBce1HeBHOI KU3HHU M NIPH U3YyYEeHHUH APYTUX MPeIMeTOB:
® Ccmpoumv Yenouku yMo3aKI04eHUll Ha OCHOBE UCNONb3068ANHUS NPAGUIL TOSUKU,
®  UCNONBL306AMb MHOMCECMBA, ONEPayuu C MHOICECMEaMu, ux zpaguyeckoe npedcmasgienue Oisi ONUCAHUS DeabHbIX NPOYeccos U
A6NeHUU
Yucaa
e Onepuposamsv NOHAMUAMU: MHONCECIBO HAMYPANbHBIX HUCEN, MHONCECHBO UENbIX YUCeN, MHOMCECMBO PAYUOHANILHBIX Yucel,
UpPayUoOHaIbHOE YUCTO, KBAOPAMHbBIL KOPEHb, MHONICECMBO OeUCMBUMENbHbIX YUCE, 2eOMempUiecKds UHMepnpemayus HamypaibHblX, Yebx,
PAYUOHANLHBIX, OEliCIEUMENbHBIX YUCE;
®  NOHUMAamMb U OOBACHAMb CMBICT NOZUYUOHHOU 3ANUCU HAMYPATLHO2O YUCTA,
BLINOIHAMb GLIYUCIEHUSA, 8 MOM HUCTE C UCNONb308AHUEM NPUEMOB PAYUOHATLHBIX 8bIYUCTEHUL,
BbINOIHAMb OKPY2NeHUe PAYUOHATbHBIX YUCe C 3A0AHHOU MOYHOCbIO,
CPABHUBAMb PAYUOHATbHBLE U UPPAYUOHATbHBIE YUCIA,
npeocmasiames payuoHaIbHOE YUCTO 8 8Ude 0eCAMU4HOU Opoou
YROPAOOHUUBAMb YUCIA, 3ANUCAHHBIE 8 8UOE OObIKHOBEHHOU U 0eCAMUYHOU OpoduU,
e naxooums HOH u HOK uucen u ucnonvzosamo ux npu peuieHuu 3a0ad.
B noBceaHeBHOIi ;KM3HU M PU U3YYeHHUH IPYTUX NMPEAMETOB:
®  NpUMEHAMb NPABUIA NPUOTIUINCEHHBIX BLIYUCIEHUL NPU PEeUeHUY NPAKMUYECKUX 3a0a U peuleHuU 3a0ad Opyeux y4eOHblX npeomemos;
®  GHLINOIHAMb CPABHEHUE PE3YIbMAMO8 8bIYUCTEHUN NPU PEUEeHUU NPAKMUYeCKUX 3a0a4, 6 MoM YUcie NPUOTUNCEHHBIX 8bIYUCTEHUT,
®  COCMABNAMY U OYEHUBAMb YUCTIOBbLE BbIPAICEHUS NPU PeuleHUU NPAKMUYECKUX 3a0ay U 3a0a4 u3 opyeux y4eOHbIX npeomemos;
®  3aNUCHIBAMb U OKPY2IAMb YUCTIOBblE 3HAUEHUs PeAlbHbIX 6EIUNUH C UCNONb308AHUEM PAZHBIX CUCIEM USMEPEeHUs
ToxnecTBeHHBIE IPeoOpa3oBaHusA
e Onepuposamov NOHAMUAMU CIMENEHU C HAMYPATLHLIM NOKA3AMeeM, CIMeneHu ¢ YeabiM OmpuyamenbHblM NoKasamenem,
®  GLINONHAMb NPeoOPA306aHUA YENblX GbIPAICEHUN. OelicmeUus ¢ OOHOYNeHaMU (CIoJdCeHUue, BblYUmaHue, YMHOJCEHUE), OeliCmeuUs c
MHO20YNIEeHaMU (COJICeHUe, bIYUMAHUE, YMHOICEHUE),



®  GLINOHAMb PA3NONCEHUE MHO20UNEHO8 HA MHOMCUMENU OOHUM U3 CNOCOO08: @blHeceHue 3d CKOOKY, SpYNNUPOBKA, UCHONb30BAHUE
Gopmyn COKpauenHo2o YMHONCEHUSL,

®  gblOeNSIMb K8AOPAM CYMMblL U PASHOCIU OOHOUNEHO8,

®  PACKIAOBIBAMb HA MHOJNCUMENU KEAOPAMHBILL  MPEXULEH,

®  GLINOIHAMb NPeoOPA308AHUS BLIPAICEHUL, COOEPIHCAWUX CMENeHU C YeablMU OMPUYAMeIbHbIMU NOKA3AMeNAMU, Nepexooums om
3anucu 8 guoe cmenetu ¢ YeaviM OmpuyamenbHulM NoKasamenem K 3anucu 8 suoe opoou,

®  BLINOIHAMbL NPeoOPA308aHUs OPOOHO-PAYUOHAILHBIX BbIPAICEHUL: COKpaweHue Opoobell, npusedeHue aneebpaudeckux opooei K
0dweMy 3HamMeHamenio, Cl0dceHue, YMHOJICeHue, OeleHue aleebpaudeckux opobell, 6036edeHUe alleedpaudeckol Opoou 8 HAMYPAIbHYIO U Yeryio
OMPUYAMeNbHYIO CIeneHb,;

®  GLINONHAMb NPEoOPA308AHUS BLIPANCEHUL, COOEPIHCAUUX KBAOPAMHbBLE KOPHU,

®  gblOeIAMb KBAOPAM CYMMbL UTU PAZHOCMU O8YULEHA 6 BbIPAICEHUSIX, COOEPACAUUX KBAOPAMHbIE KOPHU,

®  GLINOHAMb NPEeoOPA308AHUS BBIPANCEHU, COOEPAHCAUSUX MOOYTb.

B noBceHeBHOI1 ;KM3HU M NIPU U3YYE€HHUH IPYTHX NMPEIMETOB:
®  GLINOIHAMb NPEoOPA308aAHUA U OCUICBUSL C YUCIAMU, 3ANUCAHHBIMU 8 CIAHOAPTHOM 8UO0e;
®  GLINOHAMb NPEeoOPA308AHUS AN2EOPAUYECKUX BbIPAICCHUL NPU PeUleHUU 3a0ay OpY2ux Y4eOHbIX NPeomMemos
YpaBHeHNSI 1 HEPABEHCTBA

o Onepuposamv NOHAMUAMU: YPABHEHUE, HEPABEHCMEO, KOPEHb YPABHEHUsl, pelleHUe HepaBeHCMEd, PABHOCUIbHbLE YPAGHEeHUs, 001ACb
onpeodenenus ypaeHeHus (HepaseHcmaa, Cucmemsl YPasHeHUul Uil HepageHCcms),

®  pewams TUHElHblE YPAGHEHUS U YPAGHEHUL, CBOOUMbLE K IUHEUHBIM ¢ HOMOUBIO MONCOECMBEHHbIX NPeoOPa308aHUlL;

®  pewamsv K6aOpamHvle YPAGHEHUS U YPAGHEHUS, CBOOUMbBLE K KBAOPAMHBIM C HOMOWbIO MONCOECMBEEHHBIX NPE0OPA306AHUIL,

® pewams OpOOHO-TUHELIHbIE YPAGHEHUSL,

® pewamsv npocmeliuiue UppayUOHaIbHble YPAGHEHUS UOA | ff (x)=a, . /f (x) =, /g (x);

pewiamp ypasnenus euda X" =a;
pewams ypagHeHust CnocoO0M pa3nodCeHUs HaA MHONCUMENU U 3AMeHbl NePEeMEHHOU,
UCNONb3068AMb MEMOO UHMEPBATIO8 OISl peUeHUs YeablX U OPOOHO-PAYUOHATbHBIX HEPAGEHCNE,
pewamp JuHeliHble YPAGHeHUs U HepaseHCcmea ¢ napamempamu,
peuams Hecl0iCHble K8aOPamHbule YPAGHeHUs C NapaAMempOoM;
peuams HeCloHCHble CUCTEMbL IUHEHbIX YPASHEHUT C napamempamu,
®  peuwiams HECN0CHbIE YPABHEHUS 6 YeNblX YUCAAX.
B noBceHeBHOM KU3HM M TIPH M3Y4YCHHH APYTUX NPEJIMETOB:



® cocmasnams U pewamsv JUHEUHble U KEAOpAamHvle VPABHEeHUs, VYPAGHeHUs, K HUM C800Awuecs, CUcmembvl JTUHEUHbIX YPAGHeHU,
Hepagencmas npu peuteHuu 3a0ay Opyeux y4eOHvix npeomemos;

®  GLINOIHAMbL OYEHKY NPABOON0000Us pe3yibmamos, NONYYAemMblX NpU peuleHuu JTUHEUHbIX U K8AOPAMHBIX YPAGHEHUN U CUCmeM
JIUHEUIHbIX YPABHEHULL U HEPABEHCME NPU peuleHUU 3a0ay Opyeux yueOHblX NpeomMemos,

® gblOUpPaAmMb COOMBEMCMEYIoWUe YPAGHEHUsl, HEPABEHCMBA UMW UX CUCEMbl, Ol COCMABIeHUsI MAMEMAMUYecKou Mooeau 3a0aHHOU
PeanbHOU cCumyayuu uiu NPUKIaoHoU 3a0a4du,

®  YMemb UHMEPNPEeMUPO8AmMsb NOJYHEHHLII NPU PeuleHUuU VPAGHEHUs, HEPAGeHCMEA Ul CUCIeMbl Pe3yibmam 6 KOHMeKCme 3a0aHHOU
PeanbHOl cumyayuu uiu nPUKIaoHoU 3a0a4u

DOyHKIUN

o Onepuposamv NOHAMUAMU: (DPYHKYUOHANbHASL 3A8UCUMOCTb, QYVHKYUS, 2papuKk yHKyuu, cnocodwvl 3a0anus. yHKyuu, apeymesm u
3Hauenue YyHKyuu, 001acmsb onpeoeieHUs U MHONCeCMB80 3HAYEeHUL (YHKYUU, HYIU PYHKYUU, NPOMENCYMKU 3HAKONOCMOSHCMEA, MOHOMOHHOCb
@dyHKYUU, YEMHOCMb/HEeYéMHOCMb QYHKYUU,

. . . . k
® cmpoumsv epaguKku JUHENUHOU, K8AOpamuuHou @QYHKYull, 0OpamHol NPONOPYUOHATLHOCMU, QYHKYUU 6Uda: y:a+m, y =X,

y=3x, y=|x;

® Ha npumepe K8aOpaAMuyHoU GYHKYUU, UCNOIb308aMb npeobpazosanus epagura gyukyuu Y=F(X) ora nocmpoenus epaguxos gynxyuii
y=af (kx+b)+c;

® CcoCcmasnAmy ypasHeHus NPAMOU nO 3A0AHHLIM YCIOBUAM: NPOX0Oaujell yepe3 08e MOUKU € 3d0AHHbLIMU KOOPOUHAMAMU, NPOX0Osauel
uepes OaHHYI0 MOUKY U NAPAJLIENbHOU OAHHOU NPAMOU,

® uccnedosamov YYHKYUIo no eé epaguxy;

®  HAXOOUMb MHOICECMBO 3HAUEHUL, HYU, NPOMEICYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCMU K8AOPAMUYHOU (QYHKYUU,

®  Onepuposamsv NOHAMUAMU. NOCIEO08AMENbHOCHb, APUPMEMUUECKAS NPOSPECCUS, 2e0MEMPUIECKASI NPOSPECCUSL,

® pewams 3a0a4uU HA APUPMEMUUECKYIO U 2EOMEMPUUECKYIO NPOSPECCUIO.

B noBceaHeBHOIi ;KM3HU M PU U3YYeHHUH IPYTUX NMPEAMETOB:
®  UITIOCMPUPOBAMb C NOMOWLIO 2PADUKA PEANbHYIO 3A8UCUMOCTITL UIU NPOYECC NO UX XAPAKMEPUCMUKAM,

®  UCNOIB306aMb CEOUCMEA U 2PAPUK KBAOPAMUUHOU (DYHKYUU NPU PeueHUl 3a0ad U3 Opyaux yueOHblX npeomMemos
TexcroBble 3a1a4u

o Pewams npocmole U CJHONHCHbLE 3a0avu PA3HbIX MUNoOE, ad makKaHce 3a0a4l NOBLIULEHHOTL mpdeocmu;
®  UCNOJIb306ANTb PpA3HbIE KpAMKUe 3anucu KaKk MoOenu MeKCmo8 CJLONCHBIX 3a0ay OJis nocmpoernusl NOUCKOBOU CXeMbl U peuieHus 3a0a11;

®  paziuuamv MoOeib MeKCma U MOOelb PeuleHusi 3a0ayu, KOHCMpPYyupo8ams K OOHOU MOOENU PeuleHUs: HeClOWCHOU 3a0ayu paszHble
Mooenu mexkcma 3a0a4u;



®  3HAmMb U NPUMEHAMb 004 CNOCOOA NOUCKA peuteHuUs: 3a0ay (om mpeboB8aHuUs K YC08UI0 U OM YCI08UsL K MPedO08anUio),

®  MOOeIuUpo8ams paccyldcoeHusi NPU NOUCKe peuterust 3a0ay ¢ NOMOUbIO 2pag-cxemobl,

®  gblOeSIMb IMANDBL PEUUEHUSL 3A0aUU U COOEPAHCAHUE KANCO020 IMANA,

®  yuMemb GblOUPAMbB ONMUMALbHLIL MemoO peuleHuss 3a0ayu U O0CO3HABAMb blOOP Memood, PACCMAmpuéamsv pPA3iuyHble Memoobl,
HAX00ums pasmvie peuieHust 3a0ayu, eciu 603MONCHO,

®  QHATU3UPOBAMb 3aMPYOHEHUs. NPU PeUeHUU 3a0al,

®  GLINOJHAMb PA3IUYHBLE NPEOOPA308AHUSL NPEOSIONCEHHOU 3A0ayu, KOHCMPYUPOBAmb HOBble 3a0ayu U3 OAHHOU, 8 MOM HUCLe 0OpamHble;

®  UHMeEPNPemuposamb GbIUUCIUMENbHBLE PE3VIbIMAmMbL 8 3a0aye, UCCIe008amb NOJYYEeHHOE peuleHue 3a0adu;

®  QHATUZUPOBAMDL BCEBO3MOCHbIE CUMYAYUU B3AUMHO20 DACHONONCEHUs. O08YX 00BbEeKmMo8 U U3MeHeHue UX Xapakmepucmuk npu
COBMECMHOM O8UdICEHUU (CKOPOCMb, 8peMs, pAcCmosiHUue) Npu pewleHuu 3a0ay Ha O08udiceHue 08YX 00BeKmos KaKk 6 O0OHOM, MaK U 8
NPOMUBONOJIONCHBIX HANPAGLEHUSIX,

®  UCCe008AMb BCEBO3MOIICHBLE CUMYAYUU NPU PEULeHUU 3A0ay HA O8UJICEHUE NO PeKe, PACCMAMPUBAMb PA3HbLE CUCIEMbl OMCYEMda,

® pewamsv pasHo0OPA3HblEe 3A0a4U «HA YACMUY,

® pewamsv u 060CHOBLIBAMDb CBOE PEUUEeHUe 3A0ay (8bI0ENAMb MAMEMAMUYECKYIO OCHOBY) HA HAXONICOEHUE YaCmU YUCLA U YUCIA NO €20
uacmu Ha 0CHOBe KOHKPEMHO20 CMblCAd Opoou;

® 0co3Hasamvb U OOBACHAMb UOCHMUYHOCMb 3A0aY PA3HLIX MUN0S, CEA3bIBAIOWUX MPU GeIUYUHbl (HA padomy, HA NOKYHKU, HA
osudicene). 8blOesMb MU BEIUUUHBL U OMHOULEHUSL MENHCOY HUMU, NPUMEHIMb UX NpU peuleruu 3a0ai, KOHCmpyupoeams coocmeenHvle 3a0a4
VKA3AHHBIX MUNOS;

® grademsb OCHOBHbIMU MEMOOAMU PeuleHUsl 3a0ay Ha CMeCl, CHIA8bl, KOHYESHMPAyuu,;

® pewiams 3a0a4u Ha NPOYEHMbL, 8 MOM YUCTE, CTIONCHbLE NPOYEHMbL ¢ 000CHOBAHUEM, UCHONb3YSL PA3HbLE CNOCODbL,

® pewams 102udecKue 3a0adu pazHblMu Cnocooamu, 8 mom ducie, ¢ 08yMs O10KamMu u ¢ mpems OJIOKaMu OAHHbIX C NOMOWbIO MAOaUY;

® pewamsv 3a0auu NO KOMOUHAMOPUKE U MeOpul GepOosiMHOCMell HA OCHOBE UCNOIb308AHUL U3VUEHHBIX Memo008 U 000CHOBbI8ANb
pewerue;

®  peuiamsv HeCl0XCHbIe 3a0a4U N0 MAMEeMAMUYECcKol CmamucmuKe;

® 061a0emb OCHOBHLIMU MEMOOAMU PeuleHUss CIOJNCeMHbIX 3a0au: apughmemuyeckuil, areebpauyeckutl, nepedbop BapuUaHmMos,
2eomempudeckull, cpapuieckutl, NPUMEHIMb UX 8 HOBLIX NO CPABHEHUIO C U3YYEeHHbIMU CUMYAYUSIX.

B noBceiHeBHOM KU3HM ¥ TIPH U3YYEHHH JAPYTUX MPEIMETOB:

o  guldensimb NPU peuleHul 3a0ay Xapakmepucmuku paccmampusaemon 8 3a0ave Cumyayuu, OmaiudHble om pedaibHulX (me, om KOMopblx
abcmpazuposanucy), KOHCMpPYUpo8anms HOBbLe CUMYAYUL C YHEMOM dMUX XAPAKMEPUCMUK, 8 YACMHOCMU, NPU PeueHUl 3a0ay Had KOHYEeHMPAayuu,
VUUMbI8AMb NIOMHOCMb 8eUlecmea,

® pewamv U KOHCMPYUPOSAMb 3A0auYi HA OCHO8E PACCMOMPEHUS. PEeanbHblX CUmyayull, 6 KOMOpbIX He mpedyemcs MmMOYHbLI
BLIYUCTUMENbHBLU PE3YIbIMaAm,



®  pewiams 3a0a4u HA O8UdCEHUE NO PeKe, PACCMAMPUBAsL PA3Hble CUCEMbl Omcyema
CTaTuCTHKA U TeopHs BEPOSITHOCTEH
o  Onepuposamv NOHAMUAMU. CMONOUaAMble U KpPYeo8ble Oudepammbvl, mabauyvl OAHHBIX, CpedHee apupmemuyeckoe, MeouUauda,
Haubobulee U HauMeHbULee 3HAYeHUsl BbLOOPKU, PA3MAX 6blOOPKU, OUCHePCUsi U CMAHOAPMHOE OMKIIOHEeHUe, CIYYAUHAS USMEHYUBOCb,
® u3GIEKaAmMb UHGOpMAYUIO, NPEOCMABIEHHYIO 8 MAOIUYAX, HA OUASPAMMAX, SPAPUKAX;
® cocmasnsime madauysl, CMpoUms OUAZPAMMbL U 2PAPUKU HA OCHOBE OAHHBIX,
®  Onepuposamv NOHAMUAMU. PAKMOPUAT YUCIA, NEPECAHOBKU U couemanus, mpeyeonvhuk Ilackans,
®  NPUMEHAMb NPABUNO NPOU3EEOCHUS NPU PeuleHUY KOMOUHAMOPHBIX 3404y,
®  Onepuposamv NOHAMUAMU: CIVHAUHBIL ONbIM, CAYYAUHBIL 6bIOOD, UCHbIMAHUe, JJIeMeHMApHoe CydaliHoe cobvimue (Ucxoo),
KIACCUYECKOe OnpedeieHue 6ePOSIMHOCIU CLYYAUH020 COObIMUS, Onepayuu Hao CIyYauHbIMU COOLIMUIMU,
® npedcmasnsims UHGoOpMayuio ¢ NOMowbIo Kpyeos Jiliepa,
®  pewiams 3a0a4u HA BbIYUCTEHUE 8EPOSIMHOCIIU C NOOCYEMOM KOAUYECMBA 8APUAHMOE C NOMOUbIO KOMOUHAMOPUKU.
B noBceaHeBHOI1 ;KM3HU M IPU U3YYE€HHH JPYTUX MPEAMETOB:
® u36IEKAMb, UHMEPNPEemuposams U Npeobpazosviéams UHDOPMAayUio, NPeoCmAasienHylo 8 Mabauyax, Ha Oudepammax, epaguxax,
OmMpasicarowyio CE0UCMEA U XapaKmepucmuku peaibHblx NPoYeccos u a61eHull;
® onpedensimb CMAMUCIIUYECKUE XAPAKMEPUCTUKU BbLOOPOK NO MAOIUYam, OuaepamMmam, 2epagukam, GbINOIHAMb CPAGHEHUE 8
3a8UCUMOCMU OM Yeau PeleHust 3a0aqu,
®  OYEHUBAMD BEPOAMHOCIb PEAbHbIX COOLIMULL U S8NEHUL.
I'eomeTpuueckue purypsni
o  Onepuposams NOHAMUAMU 2e0OMEMPUYECKUX pucyp;
U361EeKAMb, UHMEPNPEMUPOBAMb U NPE0OPA308bI8AMb UHMOPMAYUIO O 2EOMEMPULECKUX (PUYPAX, NPEOCMABIEHHYIO HA YEPMENCAX,
NPUMEHSIMb 2eoMempuieckKue hakmol 05t peuleHus 3a40ay, 8 MoM YUcie, RPeonoaa2aruux HeCKOJIbKO WUA208 PEeUeHUs,
Gopmynuposams 6 nNPOCMeUUUx CIy4asx cOUCMead U NPUsHaKu ueyp;
O00KA3bIBAMb 2e0MempUuiecKue YmeeprHcOeHus
® grademv cMaHOApMHOU Kiaccuguxkayuel niocKux pueyp (mpeyeoibHuK08 u 4emvlpéxy2oibHUKO08).
B noBceHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:
®  UCNONBL306AMb CEOUCMBA 2e0MEMPULECKUX (Queyp 015 peuleHUs 3a0ay NPaKmuiecko2o Xapakmepa u 3a0ay u3 CMedCHuIX OUCYUNIUH
OTHowmeHnst
o Onepupoeamv NOHAMUAMU: PAGEHCMB0 Queyp, pasHvle Queypsbl, PABEHCMBO MPEY2OIbHUKOS, NAPALLIETbHOCMb  NPIMUBIX,
NepPneHOUKYISIPHOCIb NPAMBIX, Yelbl MeNCOY NPAMbIMU, NePNeHOUKVIAD, HAKIOHHAS, NPoeKyus, nooodue gueyp, nooobnvie gueypul, no0oOHbIE
Mpey2oNbHUKU,
® npumenamos meopemy Daneca u meopemy o NPONOPYUOHATLHBIX OMPEIKAX NPU peulenul 3a0ad;



®  Xapakxmepuzoeams 83AUMHOE PACHOLONCEHUE NPAMOU U OKPYHCHOCMU, O8YX OKPYHCHOCMEI.
B noBceiHeBHOM KU3HM U TIPH U3YYEHHH APYTUX MPEIMETOB:
®  UCNONBL306AMb OMHOULEHUs ]I PeUleHUsl 3A0aY, 603HUKAIOUUX 8 PeAIbHOU HCUZHU
N3mepennsi u BbIYUCIEHHSA
e Onepuposamv npeocmasieHusMU 0 OluHe, Niowaou, oovéme kak eeaudunamu. llpumename meopemy Ilugazopa, hopmynvl niowaou,
00véMa npu peweHuu MHO20UA208bIX 340ay, 8 KOMOPbIX He 6ce OaHHble NPeOCmAasienvl SI6HO, A MpeOYIom 6blYUCIeHUll, Onepuposams Oolee
WUPOKUM  KOIUYECmEOM (POpMyn ONuHblL, NAOWAOU, 00bEMA, BbIYUCTAMbL XAPAKMEPUCMUKU KOMOuHayutl guayp (oKpyscHocmeti u
MHO20Y20NIbHUKOB) BbIUUCTAMb PACCMOAHUSL MENCOY ucypamu, NPUMEHAmMb MpUeoHOMempuyecKkue opmyavl O1s bIMUCTEHUL 8 O0Jlee CIONCHBIX
Cyuasnx, npo8oOUMb GbIYUCIEHUS HA OCHOBE PABHOBEIUKOCTU U PABHOCOCABIEHHOCMIU,
®  11POBOOUMb NPOCMbLE BbLIUUCTEHUS HA 00BEMHBIX MeNax,
® opmyruposams 3a0ayu Ha GblYUCIEHUE ONIUH, NAOWAdel U 0O0LEMO8 U pewams ux. B codepocanuu ecmov ewé u meopema cunycos u
Kocunycos. Jlubo mam yopams . 1ub0 30ecy 006agumeo
B noBce1HeBHOM KU3HM ¥ TIPU U3YYEHUH APYTUX MPEIMETOB:
®  1POBOOUMb BbIUUCTEHUS HA MECIHOCTIU,
®  NpUMEeHAmMb GOPMYIbL NPU BLIYUCIEHUAX 8 CMEICHBIX YUEOHBIX NPeOMemax, 8 OKPYIcarouetl OeticmsumenrbHOCHu
I'eomeTpuyecKkne MOCTPOEHUSI
e 306pascame ceomempuyecKkue gueypvl Ho meKCmo8oMY U CUMBOIbHOMY ONUCAHUIO,
®  C80000HO ONEPUPOBATL YePMENCHBIMU UHCIMPYMEHMAMU 8 HECTONHCHBIX CLYYAsX,
®  GLINONHAMb NOCMPOCHUSI MPEY2ONbHUKOS8, NPUMEHSMb OMOeIbHble MemoObl NOCMPOCHUN YUPKYIeM U JUHEUKOU U Npo8oOUnb
npocmetiuiue UCCie008aAHUsL HUCIA PeUleHULL
® u300padcamv munogvle NiocKue Gueypvl U 06veMHble meia ¢ NOMOUbIO NPOCMEUUUX KOMALIOMEPHBIX UHCTNPYMEHMO8.
B noBceHeBHOM KU3HM ¥ TIPH U3YUYEHUH APYTUX MPEIMETOB:
®  GLINOHAMb NPOCMeliUe NOCMPOEHUsL HA MECIMHOCMU, He0OX00UMble 8 PEANbHOU HCUHU,
®  OYeHUBAMb PA3MEPLL PEATLHBIX 00BEKMOE OKPYIHCAIOUIe20 MUpPA
IIpeoGpa3oBanus
e  Onepuposamv noHAMuUeM OBUNCEHUS U NpPeoOPA308anusi nooodus, 61ademv NPUEMAMU NOCMPOEHUs. ueyp ¢ UCHONb308AHUEM
08udICEeHUIl U NPeobPA308aHULl NOOOOUS, NPUMEHAMb NOJYYEeHHble SHAHUS U ONbIM NOCMPOEHUL 8 CMENCHBIX NPEOMemax U 8 PeaibHblX CUMYAYUsIX
OKpYdHcalouje2o mupa;
® cmpoumsv pueypy, HOOOOHYI0 OAHHOMU, NOIL30BAMbCA CBOUCMBAMU NOOOOUS OJ151 000CHOBAHUS CBOUCME PUIYD;
®  NPUMEHAMb CBOUCMBA OBUNCEHUN OJi NPOBeOeHUs NPOCMeuuux 060CHO8AHUL C8OUICME u2yp.
B noBceiHeBHO KU3HM U TIPH U3YYEHHH JAPYTUX MPEIMETOB:
®  NPUMEHAMb CEOUCMBA OBUNCEHUL U NPUMEHAMb N000OUE 0I5l NOCMPOEHUIL U 8bIYUCTICHULL



BekTopbl M1 KOOpAUHATHI HA JIOCKOCTH
e Onepuposamsv NOHAMUAMU BEKMOP, CYMMA, PA3ZHOCMb BEKMOpPO8, NpOouUseoeHue 6eKmopd HAa HUCILO, Y20l MelcOy BGeKmopamu,
CKasipHoe npou3eedeHue 8eKmopos, KOOPOUHAMbl Ha NJIOCKOCMU, KOOPOUHAMbL 6eKMOpA,
®  GLINOIHAMb Oelcmeusi HAO BeKMOPAMU (CNOJCEHUe, BbIYUMAHUE, YMHOMCeHUe HA YUCIO0), BbIYUCIAMb CKANAPHOe NpousgedeHue,
onpeoensams 8 NPOCMENUX CYYAAX Y20l MeHCOY 8eKMOPAMU, BbINOJHAMb PA3N0NCEHUe 8eKMOPA HA COCMABNAIOWUe, NPUMEHAMb NOLYYeHHbLE
3HaHUA 8 u3uKe, NOIBL308AMBCSA POPMYNOU BLIYUCTEHUS PACCIOAHUSA MeAHCOY MOYKAMU NO U3BECHHBIM KOOPOUHAMAM, UCHONb3084Mb YPAGHEHUS
Gueyp ons pewenus 3a0au;
®  NPUMEHAMb 8eKMOPbL U KOOPOUHAMbL OJisl peUleHUsl 2eOMEeMPULEeCKUX 3a0ad HA 8bIYUCTEeHUEe ONUH, Y2ll08.
B noBceHeBHOM KU3HM M TIPM M3Y4YE€HHH APYTUX MPeJIMETOB:
®  UCNONIBL3068aAMb NOHAMUS BEKMOPOS U KOOPOUHAm OJisl peulenus 3a0ay no usuxe, ceocpaguu u Opy2um yueoHvim npeomemam
Hcropuss MaTeMaTuKH
e Xapaxmepuzoeams 6K1A0 GbLOAIOUSUXCSI MAMEMAMUKOS 8 PA3GUMUE MAMEMAMUKU U UHBIX HAYYHBIX 00acmell;
®  NOHUMAamMb posb Mamemamuku 6 paseumuu Poccuu
MeTtoabl MaTeMaTHKH
o Ucnonw3ys usyueHHbvle Memoovl, NPO8OOUMb OOKA3AMENbCMBO, 8bINOIHAMb ONPOBEPAHCEHUE,
®  Buibupamu uzyuenHvle Memoobl U Ux KOMOUHaAYUU OJisl peulenus MamemMamuieckux 3a0ad;
® ucnov3oeamsv mamemamudeckue 3HaHus OJisl ONUCAHUS 3AKOHOMEPHOCMmeU 8 OKpydcarowel OelicmeumenbHOCmuy U Npou3eeoeHusix
uckyccmea,
® npuMeHaAmb npocmeniuiue NPOSPAMMHbBIE CPeOCMBA U INEeKMPOHHO-KOMMYHUKAYUOHHbIE CUCTEMbl NPU peuleHuU MamemamuiecKux
3a0auy.
e COJAEPXAHUE NPEIMETA «<MATEMATHUKA»

e CojaepxaHue KypcoB MaTeMaTHMKHU 5—6 KiaccoB, anredOpbl U reoMeTpun 7-9 kinaccoB OOBEAMHEHO KaK B MCTOPUYECKU CIIOXKUBLIMECS JIMHUU
(uucnoBas, anredpamyeckasi, reoMerpuueckas, (QyHKIUMOHaAIbHAs U Jp.), TaK U B OTHOCHUTEIBHO HOBBIE (CTOXACTUYECKas JIMHUS, «peajibHas
MaTeMaTHka). OTAeIbHO MPeCTaBICHbI JUHUS CIOKETHBIX 3a/1a4, UCTOpUYECKast TUHHUS.

e DJjieMEeHTbI TEOPUHM MHOKECTB U MAaTeMATHYeCKOM JIOTUKHU

e Cornacao ®I'OC ocHoBHOro 0011IET0 00pa30BaHUS B KypC MaTeMaTUKHU BBEAEH pa3zelnl «JIormka», KOTOpbIN HE MpeAnonaraeT JOMOTHUTEIbHBIX
4acoB HAa M3yYEHUU U BCTPAUBAECTCS B Pa3IMYHbIE TEMbl KypCOB MaTeMaTHKU U MH(OPMATUKH M IpPEABapsieTCcsl O3HAKOMIIEHUEM C 3JIEMEHTaMu
TEOPUN MHOKECTB.

e MHokecTBa M OTHOLLIEHHUS MeK1y HUMH

e  MHOXECTBO, XapaKkmepucmuyeckoe coUCMBE0 MHOMCeCmaad, SIEMEHT MHOXKECTBA, nycmoe, KoHeuHoe, beckoneuHoe MHodcecmso. 110 IMHOKECTBO.
OTHOIIEHUE MPUHAUICKHOCTH, BKIIOUEHHSI, paBEHCTBA. DJIEMEHThl MHOXKECTBA, CIIOCOOBI 33/1aHUsI MHOXKECTB, PACNO3HABAHUE NOOMHONCECME U
9/1eMEHMO8 NOOMHONCECME C UCNONb308AHUEM KPY208 Diliepa.



Omnepanum Hal MHOKeCTBAMHU
[lepeceuenne u oOBEAMHEHNE MHOXKECTB. PazHocmb MHOdCecms, 0ononHeHue MHodcecmaa, Mnmepnpemayus onepayuii Ha0 MHONICECMEAMU C
nomowblo Kpy2oe Jiliepa.
J1eMeHThbI JOTHKH
Omnpenenenue. YTBepxkacHUS. AKCHOMBI U TeopeMbl. JlokazarenscTBO. Jloka3aTenbcTBO OT MPOTUBHOTO. Teopema, oOpatHas manHoi. [Ipumep u
KOHTPIPUMED.
Broicka3bIiBaHuA
W cTUHHOCTD M JTO)KHOCTB BhICKa3bIBaHUs. CrodicHble u npocmule gvlckazvieanus. Onepayuu HAO 8bICKA3bIGAHUAMU C UCNOb30BAHUEM NOCUHLECKUX
CBA30K: U, UIl, He. Y Cl06HbIe 8bICKA3BIBANHUS (UMNIUKAYULL).
Coaep:xaHue Kypca MaTeMaTHKH B 5—6 kJaccax

o HarypajbHble YHCJIa U HYJIb
HarypajbHblii psii ynces U ero CBOicTBA
HatypanbHoe uncio, MHOXECTBO HATypallbHBIX YHMCEI U €ro CBOWMCTBA, M300pakeHHWE HATYpalbHBIX 4YMCEI TOYKAMH Ha YHUCIOBOW MPAMOM.
Hcnonbs3oBanne CBOMCTB HATYPAJIbHBIX YHCEII TIPH PELICHUH 3a]1a4.
3anuch ¥ YTeHHe HATYPAJbHBIX YHCeJ
Paznuune mexay undpoii u unciom. [lo3urpionHas 3anuck HaTypalbHOTO YKCIIa, TOMECTHOE 3HAUeHUEe HUGPBI, Pa3psiibl U KIAcChl, COOTHOIICHU €
MEXIYy IBYMS COCEAHUMU Pa3psAHbIMU €IUHUIIAMH, YTEHUE U 3aIHCh HATYPAJIbHBIX YHCEIL.
OxkpyriieHue HATYPAJbHBIX YK CeJ
Heo6xomumocTs okpyriienus. [IpaBuiio okpyriieHUs] HaTypadbHBIX YUCEL.
CpaBHeHHe HATYPAJIBHBIX YK CeJl, CPABHEHHE C YUCJI0M ()
[TonsiTe O CpaBHEHWM YHCEN, CPABHEHHE HATYpPaJIbHBIX YHUCEN JAPYr C APYroM M C HYJEM, MaTeMaThuecKas 3aluch CPaBHEHUM, CIOCOOBI
CPaBHEHUS YUCEIL.
JelicTBHS ¢ HATYPAJbLHBIMH YHCJIAMH
CrnokxeHre W BBIYUTAHUE, KOMIIOHEHTHI CJIOKEHUSI M BBIYUTAHUS, CBA3b MEXKIY HUMHU, HAXOXKJIEHHWE CYMMBI U Pa3HOCTH, U3MEHEHHE CYMMBI U
PA3HOCTHU MPU U3MEHEHUH KOMIIOHEHTOB CJIOKEHHS M BEIUUTAHUS.
YMHOXXEHUE U JelieHne, KOMIOHEHThl YMHOXKEHUS U JIeJICHHs], CBSI3b MEXAY HHMH, YMHOKEHHE U CIOXKECHHE B CTOJOWK, ACNEHUE YTOIKOM,
MPOBEpKa pe3yabTaTa ¢ MOMOIILI0 TPUKUAKU U 0OpaTHOTO JEHCTBUS.
[TepemecTUTENBHBIN M COYETATENbHBIA 3aKOHBI CIOXEHUS W YMHOXKEHHUS, PacCHpeNeTUTEIbHBIM 3aKOH YMHOXXEHHUS OTHOCHTEIBHO CIIOXKEHUS,
000CHOBaHUE AI2OPUMMOB BLINOJIHEHUS. APUPMEeMUUecKUx Oeucmeutl.
CreneHb ¢ HATYPAJIbHBIM MOKa3aTeJIeM
3anuch 4yMciaa B BHJIE CYMMbBI Pa3psAHBIX CJIara€MbIX, MOPSJOK BBIMOJHEHUS JEUCTBUU B BBIPAXKEHHUSAX, COAEPXKAIIMX CTENEHb, BHIYUCICHHUE
3HAYEHUW BBIPAKEHUH, COIEPKAIINUX CTETICHb.



Yuci10BbIe BbIPAKECHUSA
YucnoBoe BbIpaKEHUE U €r0 3HaYEHUE, TOPSAI0K BIIIOJIHEHUS JEHCTBUM.
JlejieHne ¢ ocTaTKOM
Jlenenue ¢ OCTaTKOM Ha MHOKECTBE HATYPaJIbHBIX YHCE, c8oLicmea deneHus ¢ ocmamkom. IIpakTudeckue 3a/1a4ul Ha JeJIEHUE C OCTATKOM.
CaoiicTBa ¥ NPU3HAKY JAeJIUMOCTH
CBOWMCTBO JIETMMOCTH CYMMBI (pa3HOCTH) Ha uucio. [Ipusnaku aenumoctu Ha 2, 3, 5, 9, 10. Ilpusnaxu denumocmu na 4, 6, 8, 11. [loxazamenbcmaso
npusHakos doearumocmu. PemeHne npakTHYecKuX 3aj1a4 ¢ IPUMEHEHUEM IPU3HAKOB JIETMMOCTH.
Pa3noxxenue uynciia Ha NPOCTbIe MHOKUTEJIH
[TpocThie U cocTaBHBIE YUCIA, peuemo pamocghena.
Pa3noxkeHre HaTypalabHOIO YKCIa HA MHOKUTENH, Pa3lI0’KEHUE Ha MPOCThIe MHOXKUTENU. Konuuecmeo denumeneii yucia, aneopumm pasiodHceHus
Yycna Ha NPocmuvle MHONCUMENU, OCHOBHAS Meopema apu@dmemuxu.
Auredpanyeckue BbIpasKeHUs
Hcnonp3oBanue OykB Ui 0003HAUSHHS YHCEIN, BBIYMCICHUE 3HAYCHUS alreOpandecKoro BhIPaKEHUs, TPUMEHEHHE alreOpanvecKuX BBIPAKCHUH
JUTSL 3aITUCH CBOMCTB apu(METHUYECKHX JACHCTBHIA, IpeoOpa3oBaHue anreOpandecKiuX BhIPaKEHUH.
JennTesin u KpaTHbIE
JlenuTenb U €ro CBOICTBa, OOIIMU JenuTeNnb ABYX Oojee 4yuced, HauOONbIIMK OOIIMN JeNuTeNb, B3aUMHO MPOCThIC YHCIA, HAXOXKICHUE
HauOosbiIero odmero nenutens. KpatHoe u ero cBoiicTBa, oOiee KpaTHOe IBYX W Oosiee dYucell, HaMMEHbIIee 00Ilee KpaTHOe, CIOCOOBI
HaXO0XECHNUS HAMMEHBIIETO 00IEro KpaTHOro.

o [Apobm
OO0bIKHOBEHHBbIE IPOOH
Homns, yacth, ApoOHOE uYMcio, ApoOb. J[poOHOe uuciao Kak pe3ynabTar aeneHus. [IpaBuibHbIe W HENMpaBUJIbHBIE JPOOH, CMEIIaHHas APOoOb
(cMerIaHHOE YHCIIO).
3anucek HATYypaJbHOTO YKCIIa B BHJIE IPOOH C 3aJIaHHBIM 3HAMEHATeJIeM, ITpeo0pa3oBaHe CMEIIAHHOW IPOOH B HEMIPABUIIBLHYIO JpOOL U HA00OPOT.
[IpuBenenue apodeii k od1eMy 3HaMeHarento. CpaBHEHHE OOBIKHOBEHHBIX JIpoOei.
CnosxeHue ¥ BIYMTaHNE OOBIKHOBEHHBIX JIpo0eil. YMHOXKEHUE U JIeJIeHHEe OObIKHOBEHHBIX JIpO0ei.
Apudmernueckue JeMCTBUS CO CMEILIaHHBIMU IPOOsMHU.
Apudmernueckue JeMCTBUS ¢ JPOOHBIMU YHCTIAMHU.
Cnocobvl payuonanuzayuu 8bINUCIEHULL U UX NPUMEHeHUe NPU 8bINOJIHEHUU OelCEU.
JdecsiTuaHbIE APOOH
Llenas u npobHas vacTu aecaTuyHoil npodu. IlpeoOpasoBanue necATUYHBIX ApoOeil B OObIKHOBEHHBbIe. CpaBHEHHE IECATUYHBIX JIpOOEH.
CroxeHue 1 BbIYMTaHHUE JIECATUYHBIX ApoOeil. OKpyrieHue JecaTHYHbIX IpoOel. YMHOKEHUE U JIeNIeHUe AeCATHUHBIX Apo0elt. /Ipeobpazosanue
00bIKHOBEHHBIX Opobeti 8 Decsimuutble Opoou. Koneunvie u beckoneunvle decamuutvle OpooU.



OTHoueHne IBYX YK CeJ
Macmtab Ha iane u kapte. [lponopuuu. CBoiicTBa NPONOPIHiA, IPUMEHEHUE MPOTIOPIUI U OTHOUICHUH MPU PEIICHUH 3a/1a4.
Cpennee apupmernyeckoe qucea
Cpennee apudmernueckoe AByX uucen. M3o0pakeHue cperHero apu@MeTHueckoro ABYX YHMCeJ Ha YHUCIOBOM MpsiMoil. Perenue npakTHUeCKUX
3aJla4 ¢ MpUMEHEHUEeM cpeqiHero apudmernyeckoro. CpedHee apupmemuueckoe HeCKOIbKUX YUCEIL.
IIpoueHTsI
[lonstue mpoueHra. BelunciaeHre NpolEeHTOB OT YMCIa M YMCIAa MO0 W3BECTHOMY IPOLIEHTY, BBIPR)KEHHWE OTHOLIEHUS B IpolLEeHTaX. Pemenue
HECJIOKHBIX MPAKTUYECKUX 3a/1a4 C IPOLIEHTaMHU.
JAmnarpamMmmbl
Cronbuateie U KpyroBble AuarpamMmbl. M3neduenue nndopMaluu U3 Auarpamm. M3zobpasiceHue ouazpamm no 4uciosbim OAHHbIM.
o PanuoHaJbHBIC YHCJIA
IloJsi0kuTeIbHBIE U OTPHIIATEIbHBIE YHCIA
N300paxkeHne yrcen Ha YUCIOBOH (KOOpAMHATHON) mpsMoil. CpaBHeHHE uncen. Moaynb Yyuciia, reOMeTpUIecKasi HHTEPIPETalus MO YUCIA.
JIelCTBYUA € MONOXKUTEIBHBIMU U OTPULATEIbHBIMU YMCIaMU. MHOXKECTBO LIETBIX YUCEL.
IlonsiTHe 0 panuoHaNbHOM uMcie. [lepsuunoe npedcmasieHue 0 MHOMCECmee payuoHAIbHbIX Yucel. JIeNCTBUS ¢ palluOHAIbHBIMU YUCIIAMHU.
o PemeHune TeKCTOBBIX 32124
Eaununbl u3mMepenuii: JUIMHBL, TUIOMaa4, 00bEMa, Macchl, BpeMEHH, CKOPOCTU. 3aBUCUMOCTH MEX/y €IMHULIAMU U3MEPEHUS KaXK0W BETUUHHBI.
3aBUCHUMOCTH MEXy BETUYMHAMU: CKOPOCTh, BPEMsI, PACCTOSTHUE; MPOU3BOAUTEIHLHOCTD, BpeMs, paboTa; 1leHa, KOJIUYECTBO, CTOUMOCTb.
3agaun Ha Bce apupMeTHUECKHE TeHCTBUS
Pemenue TekCTOBBIX 3a71a4 apupMeTH4ecKuM criocoboM. Mcnonb3zoBanue Ta0auIl, cXeM, YepTexXeH, Ipyrux CpeAcTB NPeACTaBICHUs JaHHbIX PU
pEeIIeHNH 3aJauu.
3aga4u Ha IBHKEHHE, PA00TY H MOKYIIKH
Pemenne Heca0KHBIX 3a7a4 Ha IBUYKEHUE B POTUBOIIOJIOKHBIX HAMIPABJICHUX, B OJTHOM HAIlPaBJICHUH, ABH)KEHUE IO PEKE M0 TEYEHUIO U IPOTUB
tTedeHus. Pemenue 3a1ay Ha coBMecTHYIO padoTy. [Ipumenenne apobeli mpu perieHnu 3aau.
3agaum Ha YaCTH, 10JIM, TPOLEHTHI
Pemrenue 3amau Ha HaXOXKJIEHME YACTH YHUCJIA M YHUCIAa MO ero yactu. PemeHue 3agad Ha mpoueHThl M Aohu. [IpuMeHeHue mponopuuii mpu
pelIeHnn 3a1au.
Jlornueckue 3agaumn
Pemennie HeCIOXKHBIX JIOTUYECKUX 3a/1ad. Peutenue nocuyeckux 3a0a4 ¢ nomowwio 2paghos, madauy.
OcHoBHbIE MeTO/bI pellieHUs] TEKCTOBBIX 3aa4: apupMeTHUECKHii, nepedop BapHaHTOB.



HarasaHas reomerpus

durypsl B oOKpykaromieMm Mupe. Harmsiiaeie npeacraBieHus o GUrypax Ha IUIOCKOCTH: MpsMasi, OTPE3OK, Jyd, Yroj, JIOMaHas, MHOTOYTOJIbHUK,
OKPY’XKHOCTb, KpYI. YeThIpexyroiabHHUK, NpPSIMOYIOJbHUK, KBaapar. TpeyroibHUK, 6uosl mpeyeonrvHuxos. IlIpasunbHble MHO20V201bHUKU.
N300paxkeHre OCHOBHBIX T€OMEeTpudecKuX GUryp. Bzaumuoe pacnonodicenue 08yxX NpsAMbIX, 08YX OKPYICHOCMELl, NPAMOU U oKpyscHocmu. Jlnuna
OTpe3Ka, JOMaHOU. EnuHunel usmepenus ummHbl. [locTpoeHue orpeska 3amaHHOW JuHBL. Buasl yrinos. I'pagycHas mepa yria. M3mepenue u
[IOCTPOCHUE YIJIOB C TOMOUIBIO TPAHCIIOPTHUPA.

[Tepumerp MHOTOYTONBHUKA. [loHATHE TUIOMAAN DUTYPBI; €IUHUIBI U3MepeHus Tuoanu. [lnomane npsMoyronbHuKa, KBaapara. [IpubnmkenHoe
U3MepeHue momaan Guryp Ha kieryaton oymare. Pagnogenuxue guzypuol.

Harnsigaeie mpencTaBiieHUs O TPOCTPAHCTBEHHBIX (QUTYpax: KyO, MapajlieNenuriesl, mpu3Ma, NUpaMmuaa, map, cdepa, KOHYC, UHIHHJIP.
N300pakeHne mpoCTpaHCTBEHHBIX (uryp. Ilpumepvr ceuenuii. Muoeoepannuku. Ilpasunvhvie mHocoepannukuy. llpumepsl pa3BepTOK
MHOTOTPaHHHUKOB, IUJIMHPA U KOHYCA.

[Tonsatue o6bema; equHHUIBI 00beMa. OOBEeM MPSMOYTOJIFHOTO MapalIesienuesna, Kyoa.

[TonsiTre o paBeHcTBe Guryp. LleHTpanbHas, oceBas U 3epkaivbHas ciMMeTpun. M300paxxeHrne CHMMETPHYHBIX (DUTYD.

Pemrenune npakTrueckux 3aqad ¢ MpUMEHEHHEM IPOCTEHIINX CBOMCTB (uryp.

HcTopusi MaTeMATHKH

Iossnenue yughp, o6yks, uepoenugos 6 npoyecce cuéma u pacnpedenenus npooykmos nHa /peenem Bauoscnem Bocmoke. Céazv ¢ Heonumuueckoii
pesontoyueli.

Pooicoenue wecmuoecamepuunoii cucmemol cuucnenus. Ilosenenue oecamuunoi 3anucu 4ucei.

Poowcoenue u pazsumue apugpmemuxu namypanvroix yucen. HOK, HOJ[, npocmuie uucna. Pewwemo Opamocghena.

Tlosgnenue nyns u ompuyamenvhvlx yucen 6 mamemamuxe opesnocmu. Ponv JJuogpanma. [louemy (—1)(—1) =+1?

/pobu 6 Basunone, Ecunme, Pume. Omkpoimue decaimuunuvix opodeti. CmapunHvle cucmemvl mep. [lecamuunsie Opoou u mempuyeckas cucmema
mep. JI. Macnuykutl.
Copep:xkaHue Kypca MaTeMaTHKHU B 7-9 kJjaccax
Aaredpa
o Ymcaa
PanmnonaJjibHbIe YHncIa
MHOXecTBO panoHATBHBIX Yncenn. CpaBHEHHE PallMOHANBHBIX 4Hcen. JIeWCTBUS ¢ pallMOHANBHBIMA YHCIaMH. [Ipeocmasienue payuoHaibHO20
yucaa 0ecamudHou Opoowio.
HppanuoHnajibHble Yucia
[ToHsATHE MppanMOHANTBHOTO YKcia. Pacro3HaBaHne MppannoHATBHBIX Yrcenl. [IpuMepsl noka3aTensCcTB B anredpe. MppamoHanbHOCTD Yrcia ﬁ .

[Tpumenenue B reomerpun. Cpasnenue uppayuoHanibHulx yucen. Muoscecmeo oelicmeumenbHblx Yucel.
o ToxpecTBeHHBbIe NpeoOpa3oBaHus



YncsioBble 1 OYKBEHHbIE BbIPAKEHUS
Bripaxkenue ¢ nepeMeHHON. 3HaueHue BbipakeHus. [locTaHOBKa BBIpaKEHUN BMECTO IEPEMEHHBIX.
[esble BbIpasKeHUsI
CreneHns ¢ HaTypalIbHBIM MOKa3aTeneM U e€ cBoicTBa. [IpeobpazoBaHus BeIpaKeHUI, COIEPKAIINX CTENEHH ¢ HATypaJIbHBIM IOKa3aTelleM.
OpHownieH, MHoOrouieH. JIeHCTBUSI ¢ OJHOWIEHAMHM W MHOrO4YJIeHaMH (CJIOXKEHHE, BBIYMTaHHE, YMHOXKeHHe). DOopMylbl COKpaIEHHOTO
YMHOKEHUS: pa3HOCTh KBAJpPaTOB, KBaJApaT CyMMbl M pa3HOCTH. Pa3nojkeHne MHOTrOWIeHa Ha MHOXKUTEIH: BBIHECEHHE OOLIEro MHOXHTENS 3a
CKOOKH, epynnuposka, npumeHnenue @opmyn COKpawénHozo ymuoodcenus. Keaopammwiti mpéxunen, paznosicenue Keaopamuozo mpéxuieHa Ha
MHOdCUmMENU.
JpoOHO-panMoOHaIbHBIE BHIPAKEHUS
Crenenb ¢ menbiM mokasareneMm. [IpeoOpa3oBanue IpOOHO-TUHEHHBIX BBIPAKEHUHN: CIIOKCHHE, YMHOXCHHE, ACICHUE. Aneceopauueckas Opoob.
Honycmumvie 3Havenuss nepemeHHbix 8 OpOOHO-payUOHaIbHBIX ebipadcenusx. Cokpawenue aneedpauyeckux opobeu. l[lpusedenue anreedpauiecKux
opobeii k obwemy snamenamento. /lelicmsus ¢ aneedpauieckumu OpoOAMU: CLOdCEHUe, 8bIYUMAHUE, YMHOJICEHUE, OelleHuUe, 8036e0eHUe 8 CINEeNeHb.
IIpeobpazosanue svipadicenuil, COOEPHCAuUX 3HaAK MOOYIIA.
KBaagpaTublie kopHu
Apubmerndeckuii kBaapaTHbIH KopeHb. [IpeoOpazoBanue BBIpaXKEHUI, COAEPXKALIUX KBaJpaTHbIE KOPHHU: YMHOXKEHHUE, JEJICHHE, BBIHECEHUE
MHOKUTEJNS U3-T10]] 3HAKA KOPHS, 8HeCeHue MHONCUmeisi N0O 3HAK KOPHSL.

O YpaBHeHHSl 1 HEpaBeHCTBA
PaBencrBa
Uucnosoe paBeHCTBO. CBOKCTBA YUCIOBBIX PABEHCTB. PABEHCTBO € NEPEMEHHOM.
YpaBHeHust
[Tonstne ypaBHeHHS W KOpHsS ypaBHeHHs. [IpedcmaseneHue o pasHocurvHocmu ypasuenuil. Obracmv onpedenienus ypagHeHus (obaacmo
00NyCMUMbIX 3HAYEHUL NePeMeHHOL).
JInHeiiHOe ypaBHeHHe U ero0 KOPHHU
Pemienve nuHeWHbIX ypaBHEeHMU. Jluweinoe ypasnenue c¢ napamempom. Konuuecmeo ropmeu numeunozo ypaemnenus. Pewenue nuneiinvix
VPAHeHUll ¢ NapamempoM.
KBaapaTrHoe ypaBHeHHe M er0 KOPHH
KBagparuele ypaBHeHus. Hemonnsle KBajgpaTHble ypaBHEHUA. [IMCKpUMHMHAHT KBaJpaTHOrO YypaBHEeHHs. DopMylia KOpHEW KBaJIpaTHOTO
ypaBHeHus. Teopema Buema. Teopema, obpammuas meopeme Buema. PemeHue KBagpaTHBIX YpaBHEHWW: WCIOIb30BaHUE (OPMYIBI IS
HaXOXJCHUS KOpHEH, epaguueckuti mMemoo peuwieHus, pasziodceHue Ha MHodcumenu, noooop KOpHel ¢ UCNOAb308aHuem meopemvl Buema.
Konuuecmso xopmueii keéadpamnozo ypasnenusi 6 3a8UCUMOCU OM e20 Ouckpumunanma. buxeadpammuvie ypasnenus. Ypaenenus, ceooumvie K
JIUHENHbIM U KéaopamHuim. Keaopamuvle ypasnenus c napamempom.
/{poOHO-panuoHA/IbHbIEC YPABHEHUS



Pemenue npocremmx ApoOHO-IUHEHHBIX ypaBHEHUN. Peuwenue 0pooHo-payuoHanibHbiX YypagHeHU.
Memoovl pewienusi ypagnenuii. mMemoobl PAGHOCUTbHLIX NPeodpa308aHull, Memoo 3ameHvl nepemMeHHoll, epaguyeckui memoo. HMcnonvzosanue
C80UCME (YYHKYUL NPU petueHUU YPaBHEHULL.

IIpocmetiwue uppayuonanvuvie ypagHenus 6uoa \/f (x) = a’ \jf (x)= \/g () .
Vpaeuenus euoa X" = a.Vpasuenus 6 yenvix uucnax.
Cucrembl ypaBHeHUH
VYpaBHeHHe C AByMsl NepeMeHHBbIMHU. JIMHEiHOe ypaBHEHHME C ABYMS IMEpEeMEHHBIMU. [Ipsamas Kak epaguueckas unmepnpemayus IUHEUHO20
VPABHEeHUs C 08YMsL NePeMEHHbIMU.
ITonsTe cucremsl ypaBHEHUN. PelieHne cucTeMbl ypaBHEHU.
MeToapl pereHus CUCTEM JIMHEHHBIX YPAaBHEHHUI C IByMsI IEPEMEHHBIMU: epaduieckuti Memoo, Memoo CloH#CeHUs, METO TIOJJCTAHOBKH.
Cucmembl TUHEUHBIX YPABHEHULL C NAPAMEMPOM.
HepaBencrBa
Yucnossle HepaBeHCTBA. CBOMCTBA YHCIOBBIX HEpaBeHCTB. [IpoBepka cripaBeAJIMBOCTH HEPABEHCTB IIPU 3a/1aHHBIX 3HAYEHMSIX IEPEMEHHBIX.
HepaBenctBo ¢ mepemenHoil. CTporume w HecTporue HepaBeHCTBa. ObOnacmb onpeodenenus HepaseHcmed (001acmv OONYCMUMBbIX 3HAYEeHUll
NnepemeHHOl).
Perienue nuHelHbIX HEPABEHCTB.
Ksaopamnoe nepasencmeo u ezo pewienus. Pewenue K8aOpamuvlx HEPABEHCME. UCNONb306AHUE CEOUCME U paAduKa K8aopamuyHou yHKyuu,
Memoo UHMEPBANO08. 3anucy peuleHus KeaopamHo20 HepaseHcmed.
Pewenue yenvix u OpobHo-payuonanvbHvlx HepageHcms MemooomM UHMEPBAlos.
Cucrembl HepaBeHCTB
CucteMbl HEpPaBEHCTB C OJHOW MepeMEeHHOW. PelieHne cucTeM HepaBEHCTB C OIHOM IMEepeMEHHOMW: JIMHEHHBIX, keadpammuvix. V300paxeHue
pELIEHNs] CUCTEMBI HEPABEHCTB HA YHCIIOBOM NPSAMOM. 3alIUCh PELICHHSI CHCTEMBI HEPABEHCTB.

o @MYyHKUHUH
IHonsitue pyHkuuu
JlekapTOBbI KOOpAMHATBI Ha IJIOCKOCTH. POpMHpOBaHME MPEACTABICHUA O METalpeJMETHOM IOHSATHH «KOOpAMHATh». CHocoObl 3alaHus
byHKIUI: aHanuTUYeCKuM, rpaduueckuit, Tabmuuubli. ['paduk ¢ynknun. Ilpumepsl QyHKUMM, MOdydaeMmblX B Mpollecce HCCIEI0BaHUS
Pa3NUYHBIX PEATbHBIX MPOLECCOB U pelIeHus 3aj1ad. 3HaueHue (yHKUMM B Touke. CBoicTBa (yHKUMIl: 00JacTh OmpeAeseHHs, MHOXXECTBO
3HAYEHUH, HYJIU, TPOMEKYTKH 3HAKOIOCTOSIHCTBA, YEMHOCHb/HeuémHocmy, TPOMEXYTKH BO3pAacTaHUsl U yObIBaHMsI, HAauOOIbIlIee U HAaMEHbIIee
3HaveHus1. MccnenoBanue QyHKIUY 110 €€ Tpaduky.
Ilpeocmasnenue 06 acumnmomax.
Henpepvienocmo ¢hynxyuu. Kycouno 3a0annvle gynxyuu.



JIuneiiHas pyHKIUA

CpoiicTtBa u rpaduk auHeHHONW QyHKIHMH. YTI0BOH K03 duiment npsmoil. Pacnonoxenne rpaduka muHeHHOW (QYHKIMHM B 3aBUCUMOCTH OT €€
yrioBoro koddduimenta u cBoOoaHOro wieHa. Haxoowcoenue xkod¢hpuyuenmos nunelHou QyHKYyuu no 3a0aHHbIM YCI0BUAM. NPOXOACOEHUE
npAMOU uepe3 08e MOYKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXONCOeHUe NPAMOU Yepe3 OAHHYI0 MOUYKY U NApaiieibHOU OAHHOU NPSMOLL.
KBagparuunas pyHkumst

CroiictBa u rpaduk KBagpatudyHoW (GyHKIMU (mapabona). [locmpoenue epaguka xeaopamuunou @ynkyuu no mouxam. HaxoxneHue Hyen
KBaJIpaTUYHON QYHKIMU, MHOMCECBA 3HAUEHUL, NPOMENCYMKO8 3HAKONOCMOAHCMEA, NPOMEIHCYMKO8 MOHOMOHHOCMIU.

OOpaTHasi NPONOPUHOHATBHOCTH

. k k

CaoiictBa (pyHkiuu y =—7y = —. I'unep6oua.
X X
I'pagpuru @ynxyuii. Ilipeobpasosanue epagura gynxyuu Y = f(X) ona nocmpoenus epaguxos @ynkyuii suoa 'y =af (kx+b)+c.
% k = = 3
Tpaduru gynxyuii y=a+——, ¥ =NX Y=IX y=|x.
X+b

IMocyie0BaTEIbLHOCTH H POTPECCHH
YucoBasi Mocae10BaTeIbHOCTb. [IpuMephl YMCIIOBBIX MOCIEI0BATEILHOCTEH. BeCKOHEUHBIC TTOCIE0BATEILHOCTH. AprudMeTHIecKas Iporpeccus
u eé cBoiicTBa. ['eomerpuueckas nporpeccus. Popmyna odweeo uieHa u cymmvi N NEPebIX UICHO8 aAPUPMEMUUECKOU U 2eOMempUuiecKkoll
npoepeccuti. Cxo0sumascs 2eomempuieckas npocpeccus.

o PeleHHe TeKCTOBBIX 3aja4

3anaun Ha Bce apupMeTHUECKHE NeHCTBUS

Penrenue TeKCTOBBIX 3a7au apudmMeTudeckum criocodom. Mcmonp3oBaHue TabIuUI, CXEM, YEPTEXKEH, IPYTUX CPEACTB MPEICTABICHHS JaHHBIX TIPU
pEIICHUH 33]1auu.

3ajaum Ha ABMIKeHHE, PA0OTY H MOKYIKH

AHamu3 BO3MOXHBIX CHTyalliii B3aMMHOT'O PACIIOJIOKEHUS OOBEKTOB MPU WX JBHKEHHUH, COOTHOIICHUS OOBEMOB BBIMOJHSAEMBIX PAa0bOT TMPH
COBMECTHOM padorTe.

3agaum Ha YACTH, 10JIH, TPOIEHThI

Perrenne 3amay Ha HaxOXJIEHHE YaCTHM YKCIA M YUCIA IO €ro YacTH. PemieHwe 3amad Ha TPOIECHTHI U JNoiH. [IpuMeHeHWe MpOmOopIHiA MpH
pellIeHUH 33/1au.

Jlornueckue 3agaumn

Pemenue norunueckux 3anau. Pewenue n102uteckux 3a0au ¢ noMowbsio epaghos, mabauy.

OcHOBHBbIE METOAbI pelleHusl TeKCTOBBIX 3aJauy: apuPpMETUUYCCKHIA, alreOpanveckuii, rnepedop BapHaHTOB. [lepsuunbvle npedcmaesieHus: o
Opyeux Memooax peuileHus 3a0ay (ceomempuyieckue u paguieckue memoobwl).



CTaTHCTHKA M Teopus BePOSATHOCTE
Crarucruka
TabnuuHoe W rpadguueckoe NMpeAcTaBleHUE NAHHBIX, CTOJIOYAThIe U KPYroBbIE IUArpaMMmbl, Tpaduky, IPUMEHEHUE quarpaMm U rpadukoB s
OINMCaHUs 3aBUCUMOCTEH pealibHbIX BENWYMH, U3BJIeueHUEe MHPopManuu u3 Tadnuil, nuarpamm u rpaduxoB. OnucarenbHble CTaTUCTHUECKHE
MOKa3aTeay YHCIOBBIX HA0OPOB: cpeiHee apu(MeTHdecKoe, mMeduara, HauOONbllee W HAaUMEHblIee 3HaueHUs. Mephl paccenBaHus: pa3Mmax,
oucnepcusi U CmaHoapmHoe OmKJIOHeHue.
CrnyuaitHast U3MEHUYUBOCTh. MI3MEHUMBOCTD IIpU U3MEPEHUSX. Pewarowue npasuida. 3aKOHOMEPHOCMU 8 UBMEHYUBLIX GEIUUUHAX.
Cayuaiinblie coObITHS
CrayvaiiHple OIBITHI (IKCIIEPUMEHTHI), JJIEMEHTApHBIE Cly4alHble COOBITHS (Mcxonbl). BeposrtHoctu snemeHTapHbix coObiTuidl. COOBITHS B
CIIy4alHbIX 3KCIIEpUMEHTaX U OJaronpUsTCTBYIOIINE dJIeMEHTapHble cOObITUSA. BeposTHOCTH citydailHbIX COOBITHN. ONBITHI C PABHOBO3MOXHBIMU
AJIeMEHTapHBIMU COOBITHsIME. Kiaccuueckre BepOsSTHOCTHBIE OIBITHI C HCIIONIB30BAaHUEM MOHET, KYOUKOB. [Ipedcmasnenue cobbimuil ¢ NOMOWbI0
ouazcpamm Dunepa. Ilpomueononodicuvie cobvimus, odvedunenue u nepecevenue coovimuil. Ilpasuno crnooxcenus eeposmuocmeii. Cayuatinwiil
evibop. Ilpeocmasnenue sxcnepumenma 6 6uode Oepesa. Hezasucumvie cobvimus. YMmuoodiceHue 6eposmuocmeli He3aB8UCUMBIX COObIMUIL.
Ilocneoosamenvhuvie Hezasucumole ucnoimanus. IlpeacrapneHue 0 HE3aBUCUMBIX COOBITHSIX B KHU3HU.
dnemenmopl KOMOUHAMOPUKU
IIpasuno ymuoowcenus, nepecmanosku, gpaxmopuan uucia. Couemanusn u yucio covemanui. Qopmyna uucna covemanuti. Tpeyeonvruux Ilackans.
Onvimsl ¢ OOILWUM  YUCTIOM PABHOBO3ZMOJNCHLIX IJIEMEHMAPHbIX coObImull. Buiuucienue 6eposimnHocmell 8 Onvlmax ¢ HpUMEHeHUeM
KoMOunamopuwix ghopmyn. Mcnoeimanus Bepnynnu. Yenex u neyoaua. Beposmuocmu cobvimuii 6 cepuu ucnoimanuti bepnynu.
Cnyuaiinvle éenuyunsl
3HakomMcmeo co CAYYAUHLIMU BEIUYUHAMU HA NPUMEpax KOHEeUHbIX OUCKPEmHbIX CHVYatHblX eenuduH. Pacnpedenenue eeposmmuocmeii.
Mamemamuueckoe oorcuoanue. Ceotlicmea mamemamuuecko2o odxcudanus. Ilonamue o saxome Oonbuwiux yucen. HMzmepenue eeposmuocmell.
IIpumenenue 3axona 601bUUX YUCEN 8 COYUONIO2UU, CMPAXOBAHUU, 8 30PABOOXPAHEHUU, obecnedeHuy 6e30NacHOCMU HACeleHUsl 8 UPe38blUAliHbIX
CUmMyayusx.
I'eomerpus

o T'eomerpuuyeckue purypbi
durypsl B reoMeTpUU H B OKPY:KaIOIeM MUpe
I'eomeTpuueckas ¢purypa. PopMupoBaHue MPECTaBICHUNA O METAIIPEIMETHOM MOHATHH «PUTYpay.
Touka, TMHUS, OTPE30K, MpsAMasd, JIy4, JOMaHas, INIOCKOCTb, yroJl, OUCcCEeKTpHUca yria 1 e€ CBOMCTBA, BUJIbI YIJIOB, MHOTOYTOJIbBHUKH, KPYT.
OceBas cummeTpusi reomeTpudeckux guryp. LlenTpanbHas ciMMeTpHsi T€OMETPUYECKUX (QUryp.
MHOroyroJibHUKH
MHOroyroiapHHIK, €ro 3JIEMEHTBl M €ro CBOMCTBa. Pacrno3HaBaHMEe HEKOTOPBIX MHOTOYTOJBHUKOB. Buinykivie u HesbinyKavle MHO20)20TbHUKU.
[IpaBuIIbHBIE MHOTOYTOJIBHUKH.




Tpeyronpauku. Bricota, MenuaHa, OMCCEKTpHCA, CpPeIHss JUHHS TPEYroibHHUKA. PaBHOOEApPEHHBIN TPEyrojbHHMK, €ro CBOMCTBA M MPU3HAKU.
PaBHOCTOpOHHMI TpeyronapHUK. [IpAMOYTOnIbHBINM, OCTPOYIOIBHBIN, TYIIOYTOJIBHBIM TPEYroJIbHUKKA. BHelHMe yribl TpeyrojibHuka. HepaBencTBo
TPEYrOJIbHUKA.
Yerpipéxyronpuuku. IlapamnenorpamM, pom0O, NpsSMOYTOJNBHUK, KBaapar, Tpamenus, paBHoOeapeHHas Tpamnernus. CBoiiCTBa W NpU3HAKU
napajuiesorpaMma, pomoa, npsiMoyrojibHHKa, KBajpara.
OKpPYXHOCTb, KPYT
Wx sneMeHTBl U CBOWMCTBA; LIEHTpaJIbHbIE U BNMCaHHbIE yribl. KacarenbHas u cexywas K OKpYXKHOCTH, Ux ceoticmea. BrivcaHHble U ONMCaHHbIE
OKPYKHOCTH JJIs1 TPEYTOJIbHUKOB, YemblpEXY201bHUKO8, NPABUTIbHBIX MHO20Y20IbHUKOG.
I'eomerpuueckue purypbl B mpocTpaHcTBe (00bEMHBIE TeJIA)
Mnozoepannuxk u e2o snemenmul. Hazeanus MHO202PAHHUKOS C PA3HLIM NONOJICEHUEM U KOIUu4ecmeom cpaweu. IlepBUUHBIE NpPENCTABICHUS O
nupamyie, napajuienenumnesae, npusme, chepe, mape, HUIMHAPE, KOHYCE, UX IEMEHTaxX U MPOCTEHIINX CBONUCTBAX.
o OTHOmeEHHUSHA
PaBencrBo Qpuryp
CBolicTBa paBHBIX TPEYrOJIbHUKOB. [IprU3HaKu paBeHCTBA TPEYTOJIBLHUKOB.
ITapajuteIbHOCTH MPSAIMBIX
[Ipu3Haky u cBOMCTBA NapaylIeNbHbBIX NPSIMBIX. Akcuoma napannenvrocmu Eexnuoa. Teopema Daneca.
IlepnienauKyAsIpHbIE IPSAMbIE
[Ipsmoii  yron. Ilepnenaukynsp k mnpsmoil. Haxnonnas, npoekuusa. CepeauHHBIA MNepHeHIuKynsap K otpe3ky. Ceoticmeéa u npusHaxu
NepneHOUKYIAPHOCIU.
Ilooooue
IIponopyuonanvrvie ompesxu, nooodue gueyp. Ilooobnvie mpeyzonvruku. [lpuznaxu nooobus.
B3aumHoe pacnoJioxkeHue IpsSIMON U OKPYKHOCTH, 08VX OKPYHCHOCELL.
o MHM3MepeHHUs M BbIYUCTCHUSA
Beauuunel
Ilonsatue Benmuuunsl. [nvna. MsmMepenue minHbl. EnuHunsl n3Mepenus 1inuHbl. Bennuuza yria. I'pagycHas mepa yria.
[TonsaTHE O MIIOLIAN TIIOCKOH QUrypHI U €€ cBoicTBax. M3mepenue miomanei. EquHuibl n3MepeHus miomaiu.
IIpencraBnenue 06 00bEMeE U ero cBoicTBax. M3mepenne o0béMa. Enunnibl n3mepenns o0bEMOB.
HN3mepenusi ¥ BIYHCICHUSA
WHCTpYyMEHTHI U1 U3MEPEHUI U MOCTPOSHUI; U3MEPEHNE U BBIYUCIIEHHE YTJIOB, [UIMH (PacCTOsSHUI), Tuiomaaei. TpuronoMmerpuieckue QyHKINH
OCTpPOro yrjia B MPSIMOYTOJIHOM TpEYrojbHUKE Tpuconomempuueckue GyHkyuu myno2o yid. BblunucieHHe 3JIeMEHTOB TPEYroJbHUKOB C
UCIOJIb30BAHUEM TPUTOHOMETPHUECKUX COOTHOIIEHUH. DOopMyIIbl TUIOMAAN TPEYTrOJbHUKA, MapajuleJiorpaMMa U €ro 4acTHBIX BHJIOB, (pOpMyIIbI
JUTHHBI OKPY>KHOCTH U Tutomaaun kpyra. CpaBHeHHE U BRIYMCIIeHHE uiomiaaei. Teopema [Tudaropa. Teopema cunycos. Teopema kocunycos.



Paccrosnus
Paccrosaue mexxay Toukamu. PacctosiHue oT TOUKH 10 npsMoi. Paccmosnue medxcoy ghueypamu.
o TI'eomerpuyeckue nocTrpoeHus
['eomeTpuyeckue NoCTPOEHUs AJIs ILTIOCTPALIMK CBOMCTB Fr€OMETPUUECKHUX (DUTYD.
WHCcTpyMeHTHI U1 TOCTPOCHUN: LUPKYJb, JIMHEHKA, YTOIbHUK. [Ipocmetiwiue nocmpoeHuss yupkyiem u JUHeUKou: nocmpoeHue Ouccekmpucsyl
yena, nepneHOUuKyIapa K Npsamot, yeid, paeHo20 OaHHOMY,
Ilocmpoenue mpey2onbHUKO8 NO MPEM CIMOPOHAM, 08YM CIOPOHAM U VIl MeXCOy HUMU, CIOPOHE U 08YM NPUNEHCAUUM K Hell YeLaM.
/lenenue ompesxa 6 0aHHOM OMHOULEHUU.
o T'eomerpuyYeckue npeodpa3oBaHusd
IIpeoGpazoBanusn
[Tonsatue npeobpazoBanus. [IpeacraBienne o MeTanpeIMETHOM MTOHATUH «IpeoOpa3oBanue». [lodobue.
JABuKeHust
OceBas 1 LIEHTpaJIbHAS CUMMETPUS, HOBOPOM U NApaleNbHbli nepeHoc. Kombunayuu 08udicenuti Ha n10CKOCMU U UX C8OUCMEA.
0 BekTopbl H KOOPAMHATHI HA MJIOCKOCTH
BekTopsl
[lonaTne BekTOpa, ACUCTBUS HAJ BEKTOPAMH, HCIIOJIB30BAaHHE BEKTOPOB B (U3UKE, PA3I0JCEHUe BeKMOpd HA COCMABIAWUe, CKAISAPHOe
npouseeoeHue.
Koopaunarsi
OCHOBHBIE TIOHATHS, KOOPOUHAMbL 8EKMOPA, pACCMOosHUe Mexucoy moukamu. Koopounamwl cepedunsvt ompesxa. Ypaenenus gueyp.
IIpumenenue sexmopoe u KoopouHam 0 peuleHusi NPOCMeUUX 2e0MeMPULecKUx 3a0au.
HcTopusi MAaTeMATHKHU
Bosnuxnoeenue mamemamuxu kax nayku, smansi eé pazeumus. OcHosHble pazdenvl Mamemamuru. Bvlioarowuecs mamemamuku u ux 6xnao
paseumue HayKu.
beckoneunocmv mmoocecmsea npocmuix uucen. Hucna u onumst ompeskos. Payuonanvuvie yucna. IlompebHocms 6 uppayuoHaibHbIX YUCLAX.
UlIkona IMugazopa
3apoocoenue anceopvl 6 nedpax apugpmemuxu. An-Xopesmu. Pooxcoenue oykeennou cumeonuxu. Il.@epma, @. Buem, P. /lekapm. Hcmopus
BONPOCA O HAXOMCOEHUU OpMYN KOpHelU aneedpaudeckux ypasHenull cmenenet, dorvuux yemwvlpéx. H. Tapmanvs, oc. Kapoano, HX. Abens,
D.1anya.
llossnenue memooa KoopourHam, no360JAI0UE20 NEPesOOUMb 2eomMempuieckue 0ovekmsl Ha A3blK aneebpul. Ilosenenue epaguxos gyuxyuii. P.
Hexapm, I[1. @epma. [Ipumepvt paznuynvix cucmem KOOPOUHAM.
3aoaua Jleonapoo Iluzanckozo (@ubonauyu) o xpoauxax, wucia @ubonauuu. 3adaua o waxmamuou O0ocke. CXO0UMOCMb 2e0MemMpUYecKoll
npozpeccuu.




o Ucmoxu meopuu eeposmuocmeii. cmpaxogoe oeno, azapmusie uepsl. I11. @epma, bB.Ilackanw, A. Bepnyniu, A.H.Koamozopos.

o  Om 3emnedenus k ceomempuu. Iughacop u ezo wkona. @anec, Apxumeo. [Inamon u Apucmomens. Ilocmpoenue npaguibHbIX MHO20Y20NbHUKOS.
Tpuccexyus yena. Keaopamypa kpyea. Yosoenue kyoa. Mcmopus wucia w. 3onomoe ceuenue. «Hauanay Esxauoa. JI Diinep, H.HU.Jlobauesckuii.
Hcmopusa namoeo nocmynama.

o [eomempus u uckyccmeo. I'eomempuueckue 3aKOHOMEPHOCMU OKPYIHCAIOULE20 MUDAL.

o  Acmporomus u ceomempus. Ymo u kax ysnaiu Anaxcaeop, Ipamocgen u Apucmapx o pasmepax Jlynot, 3emnu u Connya. Paccmosinus om 3emau
0o Jlynvt u Connya. Msmepenue paccmosnusi om 3emau 0o Mapca.

e Ponv poccutickux yuénuvix 8 pazgumuu mamemamuxu: JI.Junep. H U.Jlobauesckui, I1.J1. Yeovuues, C. Kosanesckas, A.H.Koaimozopos.

o  Mamemamuka 6 pazsumuu Poccuu: Ilemp |, wxora mamemamuueckux u Hagueaykux Hayk, pazeumue poccuiickoco ¢hnoma, A.H Kpwvinos.
Kocmuueckasn npoepamma u M.B.Kenoviu.

TEMATHUYECKUM IJIAH

5 kaacc MarTreMaTHKAa

No Copnepxxanue MaTepuajia Kosauuect XapakTepucTHKAa OCHOBHBIX BH/IOB /IeSITeIbHOCTH YUYeHHKA (Ha
NYHKTA BO YaCOB YPOBHe YUeOHBIX [1eiiCTBHI)
I'nasa 1. Jlunun 8 Pacno3naBate Ha deprexax, PpHUCYHKax, B OKpYXarlolleM MUpe
1.1 Pa3nooOpa3Hbiit MUp JIMHUIMA 1 reoMmerpuueckue  Qurypel, koHpurypamuu  ¢uryp (IIockue U
1.2 ITpsimasi. Yacte npsimoid. Jlomanas 2 npocTpaHcTBeHHbIe). [IpuBoamTh mpuMepbl  aHaoroB  Quryp B
1.3 JlmuHa mTuHUR 2 OKpY>KarolleM Mupe.
1.4 OKpYXHOCTb 2 N300paxaTts reomeTpruyeckue (GUrypsl U UX KOHQUTYpallMU OT PYKHU U C
0630p 1 koHTpoIb (Tecr) 1 HCIIOJIb30BAHUEM YEepPTEKHBIX UHCTPYMEHTOB. N3o6paxath
reomerpuueckne ¢GuUrypel Ha Kieryato Oymare. Ilomb3oBaThcs B
MIPAKTUYECKON NEATEIbHOCTH M IOBCEIHEBHON XU3HU IS MOCTPOCHUM
reOMEeTPUYECKUMU UHCTPYMEHTaMU (JIMHEWKa, HUPKYJIb)
N3MepATh ¢ MOMOILBIO HHCTPYMEHTOB U CPABHUBATh JJIMHBI OTPE3KOB.
Ctpouth OTpEe3KH 33JaHHOIN NJIMHBI C TOMOIIBIO JIMHEHKH U ITUPKYIIS.
CTpoUTh OKPY>KHOCTH C TOMOIIBIO IUPKYJIS.
BrIpaxkaTh 0JTHU €IMHUIIBI U3MEPEHUs Yepe3 ApyTHe.
I'naBa 2. HarypaJjbHble uncia 13 Yurath 1 3anuceiBaTh HaTypajibHble yncaa. CpaBHUBATh U YIOPSAA0YMBATh
2.1 Kak 3anuchIBalOT ¥ YMTAIOT HATypaJIbHbIE YHCIa 2 ux. OnuceIBaTh CBOICTBa HATypalbHOTO psijna. UepTUTh KOOPAMHATHYIO
2.2 Hatypanbsnbii pan. CpaBHEHHE HaTypaJIbHBIX 2 IpsAMYI0, CTPOMTH TOYKM Ha KOODJAMHATHOM MPsAMOH, HaxodUTh
yucen KOOpJIUHATHl OTMEUEHHBIX ToueK. OKpYyrisaTh HATypajbHbIEC YHCIIA.
2.3 Yyca ¥ TOYKH HA OPSAMOM 2 BeimonuaTe mepebop BcexX BO3MOXKHBIX BapuUaHTOB JUId IepecueTa




2.4 OxpyrieHHe HaTypaJIbHbIX YUCEIl 2 OOBEKTOB WJIM KOMOMHALWH, BBLACTATH KOMOMHAIIMHM, OTBEYAIOIIUE
2.5 Perenne KOMOMHATOPHBIX 331a4 3 3aJJaHHbIM YCJIOBUSAM. MO/EIMPOBATE X0 PELICHUS C OMOILBIO PUCYHKA,
0630p u xoutposb (Tect, KoHTpONBHAS paboTa) 2 C IIOMOIIEIO IEPEBA BOSMOXXHBIX BAPUAHTOB.
I'naBa 3. /leilicTBHUSI ¢ HATYPAJIBHBIMH YHCJIAMH 22 BeimonusaTe apupmeTnyeckre AUCTBUS ¢ HATYPaIbHBIMH YHCIAMH,
3.1 CrnoxeHue U BhIYUTaHHE 3 BBIUUCIIATh 3HAUEHUs creneHell. HaxoquTh 3HaueHus YuCIIOBBIX
3.2 VYMHOXKEHUE U JIEJICHUE 5 BBIPKEHUH, COIEPKAIUX NSHCTBUS Pa3HBIX CTYIICHEH, CO CKOOKaMU 1
3.3 [TopsmOK JeWCTBUM B BBIUUCIEHUIX 4 0e3 CKOOOK. BBINOMHAT MPUKKUIKY U OLIEHKY pe3yJibTaTa BEIYMCICHUH,
34 CTerneHp Yucia 3 MPUMEHSATH NPUEMBI TPOBEPKHU MPABUIILHOCTH BhIUKCIICHUH. MccnenoBarhb
3.5 3a1aun Ha IBIKEHHE 4 IIPOCTENIINE YUCIOBbIE 3aKOHOMEPHOCTH, MCII0JIb3Ys YUCIIOBbIE
0O0630p u koHTpOJIb (Tect — 1, KOHTPOJIBHBIC 3 HKCHEPUMEHTHI. YTIOTPeOIATh OYKBBI JJIs1 0003HAYCHHUS YHUCEII, IS 3aIHCH
paboTsI — 2) o0IKX yTBep:KIeHUH. PemaTh TekcToBbIE 3a1a4l apu(PMETHUECKUM
CIIOCOOOM, HCIIOJIB3YSl pa3IMyHbIe 3aBUCIMOCTH MEK/y BEIMIHMHAMHU
(ckopoCTb, BpeMsl, pacCTOsIHUE; paboTa, MPOU3BOAUTEIBHOCTD, BPEMs U T.
1.): aHAJIM3UPOBATh U OCMBICIMBATDH TEKCT 3aJa4H, IepeGopMyInpoBaTh
yCJIOBHE, U3BJIEKATh HEOOXOIUMYIO HH(OPMAIIUIO, MOIEIUPOBAThH
YCIIOBUE C ITOMOIIBIO CXEM, PUCYHKOB, PEaIbHBIX IIPEIMETOB; CTPOUTH
JIOTHUYECKYIO LENOYKY PACCYKICHUN; KPUTUIECKU OLIEHUBATh
IIOJIYYE€HHBIN OTBET, OCYLIECTBIIATH CAMOKOHTPOJIb, IIPOBEPSISI OTBET HA
COOTBETCTBHUE YCIOBHIO
I'naBa 4. Ucnosib30BaHue cBOWCTB AeiicTBUI NPH 12 3anucbIBaTh CBOMCTBA apU(PMETHUECKUX JAEUCTBUN C TOMOILBIO OYKB.
BbIYHCJICHUAX dopMynupoBaTh U IPUMEHSATH NPpaBHiIa MPEoOpa30BaHMs YHCIOBBIX
4.1 CBOICTBA CIIOKEHUS U YMHOXKCHHS 2 BBIPXCHHUI HA OCHOBE CBOWMCTB apu(PMETHUECKUX JICHCTBHI.
4.2 PacnipenenurenbHOe CBOHCTBO 3 AHanu3upoBaTh U paccykKIaTh B X0J1€ UCCIICOBAHUSI YUCIIOBBIX
4.3 3asayn Ha 4acTu 3 3aKoHOMepHOCTeH. OCyIecTBIAT, CAMOKOHTPOJIb. MoienpoBaTh
4.4 3a1aun Ha ypaBHUBAHHE 2 YCIIOBUE 3a/1a4M, UCIIONIb3Ysl pEAJIbHBIE IPEAMETHI U PUCYHKH. PemaTh
0630p 1 KoHTpOIb (TecT, KOHTPOIbHAs paboTa) 2 TEKCTOBBIE 33]]a4l apUPMETHUECKUM CIIOCOOOM
I'naBa 5. Yriibl ¥ MHOTOYT0J1IbHUKH 9 N3mepsATh ¢ MOMOIIBIO TPAHCIOPTHPA U CPAaBHMBATh BEJIUYMHBI YIJIOB.
5.1 Kak 0003Ha4aloT 1 CPaBHUBAIOT YTJIBI 2 Crpouts yriel 3aJaHHOM BeIMYMHBI. Pemarb 3agauM Ha HaxOXKICHHE
5.2 W3mepenue yrios 3 rpagycHOM Mepbl yriioB. Pacrno3HaBaTh MHOTOYrOJIbHUKH Ha YepTExKax,
5.3 JIoMaHbIe ¥ MHOTOYTOJIbHUKH 2 PUCYHKAxX, HaXOJIUTh MX AHAJOTU B OKpYXarouemM mupe. MonennpoBaTh
063013 Y KOHTPOJIb (TeCT, KOHTPOJIbHAS pa60Ta) 2 MHOTOYT'OJIbHUKH, MCIIOJIb3Ys 6yMary, IPOBOJIOKY W Hp. Breramcnare

N3MepaATs ¢ OMOIIBIO TPAHCHOPTHPA W CPABHUBATH BEJIMYMHBI YIJIOB.
Ctpoutb yriibl 3aJJaHHOM BeJWYMHBL. Pemiarh 3aJauyd Ha HAXOXKIEHUE




IpagyCHOM Mephl yrioB. Pacro3HaBaTb MHOIOYIOJIBHMKM Ha YEPTEkKaAX,
PUCYHKAX, HaXOIUTh MX aHAJIOTU B OKpY)KaroleM mupe. MonenupoBaTh
MHOIOYI'OJIbHUKH, HCIHOJB3Yysl OyMmMary, IpOBOJIOKY M Jp. Bpluucisirs
[IEpUMETPBl MHOI'OYT'OJIbHUKOB

I'nasa 6. leimMocTh yncesn 15 DopMyJIUPOBATH ONPEACIICHUS JETUTENS U KPATHOTO, TPOCTOrO U
6.1 Jlenurenu u KkpaTHble 3 COCTaBHOI0 4MCJia, CBOMCTBA M MPU3HAKH JI€IUMOCTH. Vcronbs30BaTh
6.2 IIpocThie U cOCTaBHBIC YHCIA 2 TaOIUIly MPOCTHIX rcel. [I[poOBOUTE HECTIOKHBIE HCCIICIOBAHUS,
6.3 CBoiicTBa AETUMOCTH 2 OTHMPAsICh HA YUCIIOBBIC dKCTIepuMeHThI. KitaccuduimpoBars HaTypaJibHbIC
6.4 TTpu3HAKK IEIUMOCTH 3 yyrcia (4€THRIC M HEYETHBIS, TI0 OCTaTKaM OT JICJICHHS Ha 3 U T. 11.).
6.5 JleneHne ¢ 0OCTaTKOM 3 Jloka3pIBaTh M OMPOBEPraTh C MOMOIIBIO KOHTPIPUMEPOB YTBEPKIACHUS O
0630p 1 KOHTpOIb (Tect, KOHTPOIIbHAS paboTa) 2 JenuMocTy uncell. KoHCTpynpoBaTh MaTeMaTUYECKUE PEITIOKEHUS C
TIOMOIIBIO CBSI30K «W», KUIIA», «ECIH..., TO...». PemaTs 3a/1a4un, CBI3aHHbIC
C JIEJIUMOCTBIO YUCEN
I'naBa 7. TpeyroJibHUKHM M YeThIPEXYTOJIbHUKHU 10 Pacno3naBaTh TpeyroabHUKU U YETHIPEXYTOIBHUKH HA YEPTEXKAX U PUCYHKAX,
7.1 TpeyronbHUKK U UX BUJIbI 2 MPUBOIUTH IIPUMEPHI aHAJIOTOB ATUX (PUTYP B OKpYykatomieM Mupe. Mzobpaxarsb
7.2 TIpSAMOYTOIbHUKH 2 TPEYTONLHUKH 1 HETHIPEXYTONBHUKY OT PYKH 1 C HCONb30BAHHEM HEPTEKHBIX
73 PaBeHcTBO huryp 2 WHCTPYMEHTOB Ha HE JIMHOBAHHOM M KIIETYaTON Oymare; MOZIETMpOBAT®,
UCTONB3Ys OyMary, IIacTHIINH, TIPOBOJIOKY U 1p. MccnenoBaTh cBOMCTBa
/4 11noma i HpAMOYrONLHHKA 2 TPEYTrOJIHHUKOB 1 YETHIPEXYTONBHUKOB ITyTEM SKCIIEPUMEHTA, HAOIIOICHHS,
0630p 1 KouTpoik (TecT, KoHTpOITBLHAS paboTa) 2 M3MEpEHVsI, MOJICTTUPOBAHHUS, B TOM YHCJIE C UCTIOIH30BAHUEM KOMITBIOTEPHBIX
porpaMM. BeIYHCIATE TIOMIA 1 IPSIMOYTOJIEHUKOB. BIpaskaTh OJTHM €MHUIIBI
M3MEepeHwUs IJIonain yepes apyrue. Pemarp 3aqaun Ha HaX0X/I€HUE TUIOMIAIEH.
Nzobpaxarts paBHbIe PUrypsl. KOHCTpyHpOBaTh OpHAMEHTHI M TTAPKETHI (OT PYKH
WJIM C IOMOIIIBI0 KOMITBIOTEPA
I'nasa 8. lpoon 17 MonenupoBathb B rpadudecKoi, npeaMeTHOM (opMe TIOHATHS U CBOMCTBA,
8.1 Jomu 2 CBSI3aHHBIC C TIOHATHEM OOBIKHOBEHHOH JJPOOH. 3alTUCHIBATh U YUTATh
8.2 Yo Takoe Apo0k 3 00bIKHOBEHHBIE ApoOu. COOTHOCHTH IPOOH M TOYKH Ha Koopz[I/IE{aTHoﬁ MIPSIMOTA.
83 OCHOBHOE CBOHCTBO POGH 3 (DOpMyJII/IpOBa;FL, 3aIMCBIBATh C TIOMOIIBI0 OYKB OCHOBHOE CBOMCTBO
0OBIKHOBEHHOM pobu, ipeoOpa3oBsIBaTh Apoou. [IpuMeHATh pa3nndyHbIe
8.4 [TpuBenenue qpobu k oomeMy EHaMeHaTeJHO 2 MPUEMBI CpaBHEHUS TPOOeii, BRIOUpast HanboJiee MOIXOASIIINN B 3aBUCIMOCTH OT
8.5 CpasHeHue podeii 3 KOHKpETHOH cutyanuu. Haxoautes criocod perieHus 3a1a4, CBI3aHHBIX C
8.6 HarypanbHble yncia u Apodu 2 yIIOpsAAOYEHHEM, CpaBHEHHEM ApOOeit
0630p u koHTpOJb (Tect, KoHTposIbHAs paboTa) 2
I'naBa 9. [leiicTBus ¢ 1podsiMu 35 MopenupoBath CIOXKEHNE U BEIYUTAHUE APOOEH C IMOMOIIBIO PEATbHBIX
91 Crio’eHue U BRIYMTaHUE pooeit 5 00BEKTOB, PUCYHKOB, cxeM. DOopMynHupoBaTh, 3aIIMCHIBATE C TIOMOIIBI0 OyKB




9.2 CmemanHble 1poOu 3 NpaBuIIa JEHCTBUH ¢ OOBIKHOBECHHBIMHU JPOOSAMH. BEIMUCIATE 3HAUCHUS
93 CHO)KGHI/IC BBIUUTAHUE CMEIIaHHBIX Hp06eﬁ 5 YUCIIOBBIX BBIpa)KCHPIﬁ, CoacCpKalux I[pO6I/I, IIPUMCHATDH CBOMCTBaA
9.4 VMHO)eHHe Apobeit 5 apupMeTHYCCKUX ICHCTBUI IS pallHOHAIN3AINN BLI‘II/I.(.)J'IGHI/II‘/'I.
95 Tlenente Apobeii 5 KoMMeHTHpOBaTh X011 BRIUUCICHUS. Coap30BaTh NpUEMBI IPOBEPKH }
pe3yiabtaroB. [IpoBOMTH HECIIOXKHBIE UCCIICIOBAHUSI, CBS3aHHBIC CO CBOMCTBAMHU
9.6 Haxosxerue 9aCTH LENOro ¥ LENOro 10 ero 5 APOOHBIX YHCEN, ONMMUPAsCh HA YUCIIOBBIC SKCIICPUMEHTHL. Pemmars TekcToBbIe
Hactu 3a/1a4M, CoJieprKalye IpoOHbIe JaHHbIe. VIConbp30BaTh NPUEMBI PEILICHUS 3a/1a4
9.7 3aza4u Ha COBMECTHYIO paboTy 3 Ha HaXOXKJICHHE YaCTH IIeJIOT0 M [IEJIOTO O ero YacTh
0630p u koHTpONb (Tect — 3, KOHTpOJIbHAS 4
pabora)
I'maBa 10. MHOrorpaHHuKHU 10 Pacno3naBaTh Ha yepTexax, pUCyHKax, B OKPYKarolIeM MUPE MHOTOI'PaHHUKHU.
10.1 [eoMeTpHYECcKUE Tella U UX U300pakeHue 2 N3o0paxats MHOTOTPaHHUKH Ha KieT4aroi Oymare. MonenupoBarthb
10.2 Tlapajuiesenumnes 2 MHOT'OI'PaHHUKH, I/ICHOHjﬁYﬂ Oymary, IIacTUIINH, IPOBOJIOKY H AP.
103 O6LEM Napaenenumesa 2 PaC?ManI/IBaTI) MPOCTEHININE CeUeHUS] TPOCTPAHCTBEHHBIX QUTYP, TOTydaecMble
nyTEM NPEIMETHOTO MM KOMIIBIOTEPHOTO MOJICITUPOBAHHS, OTIPEACIISATh HX BHI.
10.4 1lnpamuna 2 UsroraBnuBaTh NPOCTPaHCTBEHHBIC (GUTYPHI U3 Pa3BEPTOK; pacio 3HABAThH
O630p u kouTpotk (Tect, KoHTpOTBEHAS paboTa) 2 pa3BEPTKH Ky6a, napasuiesenureaa, mupaMuasl. MccienoBars U ONUCHIBATH
CBOICTBa MHOTOIPAHHUKOB, UCIIOJB3Ys SKCIIEPUMEHT, HAOIIOICHUE, H3MEPEHHE,
MozenupoBanue. VIcrnoap30BaTh KOMITBIOTEPHOE MOJICTUPOBAHHIE U SKCIIEPUMEHT
JUIsL U3yYEHUS] CBOMCTB POCTPAHCTBEHHBIX TeJI. BRIYHCIATE 00BEMBI
napajienenunea0B. Beipaxarsh 0JJHU eAMHUIBI 00bEMa Uepe3 apyrue. Pemars
3a/1a4d Ha HaXOXJIeHHEe 00BHEMOB MapasliesIeHIIe/I0B
I'nasa 11. Tabauubl U AUArpaMMBbI 9 AHanu3upoBaTh TOTOBBIE TAOIHIIBI U IUATPAMMBI; CPABHUBATH MEXY
11.1 UteHue u cocTaBlIeHHE TabIuUIT 3 co0ol JaHHBIE, XapaKTEPUIYIOIINE HEKOTOPOE SIBJICHUE UJIH MPOIIECC.
11.2 JlnarpaMmbl 2 BoimonusaTe c6op nHpOpMAaLIUK B HECIOKHBIX CITydasK; 3aMOTHATh
11.3 Omnpoc 0011eCTBEHHOTO MHEHUS 3 MPOCTBIE TAOIHIIBI, CIETYSI HHCTPYKIMH
0630p 1 xoHTpOIJH (KOHTpONIBHAS paboTa) 1
IToBTOpenune. UToroBasi KOHTpoJIbHAs padoTa 15
TemaTuyeckuil mjian
6 kiacc MaremaTuka
Ne Coaepxxanue MaTepuajia Koimuect XapaKkTepucTHKA OCHOBHBIX BU/I0B /IEATEIbHOCTH YYeHHKA (HA
MYHKTAa BO 4aCOB YPOBHe y4eOHBIX A€l CTBHIH)
I'masa 1. /IpoOu U NpOLEHTHI 19 IIpeo6pa3oBbIBaTH, CPABHUBATH U YIIOPSAI0UNBATH OOBIKHOBEHHBIE IPOOU;




11 UTto MBI 3HaEM 0 IPOOsIX 2 BBITIONTHSATH BBIYUCIICHUS C IPOOSMU; UCCIIEIOBATH YUCIOBBIC
1.2 Breruucienus ¢ npodsmu 2 3aKOHOMEPHOCTH; UCIIOIH30BaTh MPUEMBI PEIIICHUs OCHOBHBIX 33/1a4 Ha
1.3 «MHOTr03TaKHbIE IPOOU» 2 npobu. OOBSICHATE, YTO TAKOE MPOLIEHT, YIOTPEOIATH 000POTHI PEUH CO
1.4 OCHOBHEBIE 33124 Ha JPOOH 3 CJIOBOM «IIPOLICHT». BhIpaskaTh MPOIEHTHI B IpO0SX U APOOH B
15 YTo TaKoe MPOLEHT 5 npoieHTax. Pemars 3a1aun Ha HAXOXKJECHUE MPOLEHTOB OT BEJIMYMHBI.
1.6 Cron6uaThie ¥ KPYrOBbIC UATPAMMBI 2 N3Bnekarby nHpOpMaLIUIO U3 TAOJIUII U TUATPAMM, BBITTOJIHITH
0630p 1 KoHTpOIb (TecT — 2, KOHTPOIbHAS 3 BBIYHCIICHUS 110 TaOJUYHBIM TaHHBIM; OMPEIEISITh 10 TUarpaMMe
pabota) HauOOJIbIIIEEC U HAUMEHBIIIECE U3 MPECTABICHHBIX JaHHBIX
I'nasa 2. [Ipsimble HA IVIOCKOCTH M B POCTPAHCTBE 7 Pacmo3naBath ciyyau B3aMMHOTO PACIIOJIOKEHHUS IBYX MPSIMBIX.
2.1 [Tepecekaromnuecs: mpsmMbIe 2 N300paxaTh IBE MepeceKaronrecs MpsMbie, CTPOUTH MPSAMYIO,
2.2 [TapannenpHble psMbIe 2 MEePIEHIUKYISIPHYIO TaHHOM, apaJlyIesibHYI0 1aHHOU. V3MepsTh
2.3 PaccrosiHue 2 paccTOAHUE MEXKY ABYMS TOUKAMH, OT TOUKH JO MPSIMOM, MEXKIY IBYMS
0630p 1 kKonTpOIb (Tect) 1 napajuieIbHBIMU TPSIMBIMH
I'nasa 3. [lecssTuuHble APOOH 9 3anuchiBaTh M YHMTATh JCCATHYHBIC ApoOH. M300paxkaTh HeCATHYHBIC
3.1 Jecsitnunas 3anuck Apooeit 2 JIpoO¥ TOYKaMH Ha KOOPIAMHATHOHM NpssMoi. [IpeacTaBisiTh OOBIKHOBCHHBIE
3.2 JlecsiTuunbie IpoOU U METPUUECKasi CUCTEMA 1 IpoOuM B BHJIC JCCATUYHBIX W JCCATUYHBIE B BHJAEC OOBIKHOBEHHBIX.
Mep [IpuBOUTH MpUMEPHI SKBUBAJIEHTHBIX MPEACTABICHUN IPOOHBIX YHUCEIN.
3.3 ITepeBo; OOBIKHOBEHHOM P00 B ACCATHUHYIO 2 CpaBHuBaTh U YHOPSAJOYMBATH JIECATHUYHBIE Apodu. lcmonb3oBarh
34 CpaBHCHI/Ie HECATUYHBIX ﬂp06ef/'[ 2 5KBUBAJICHTHBIC IIPCACTABICHUA I[pO6HI)IX YUCECJI IIPU UX CPABHCHUH, IIPHU
0630p 1 koHTpoIb (TecT, KOHTPOIbHAs paboTa) 2 BBIYMCIICHUSAX. BplpaxkaTh OJHM €IMHMIIBI M3MEPEHMS] BEIMUYMHBI 4YEpe3
npyrue (MeTpbl B KWIOMETPax, MUHYTHI B 4acax U T. II.)
I'naBa 4. /lelicTBus ¢ JecCATHYHBIMHA APOOSAMH 32 dopmMynupoBaTh NpaBuiia IEHCTBUN C IECATUYHBIMU JIPOOSIMH.
4.1 Cno>keHe ¥ BRIYUTAHUE JECATUYHBIX JpoOei 4 BrruucisaTh 3HaU€HUS YUCIOBBIX BBIPAKEHUN, COIEPKAIINX TPOOH;
4.2 YMHOXEHUE U JIeJIEHUE JECATUIHOM TpoOur Ha 3 MPUMEHSTh CBOMCTBA apu(PMETHIECKUX JEHCTBHUM sl palliOHaIN3aIuU
10, 100, 1000 BbIUKCIICHH. VccaenoBaTh HECIOKHBIE YUCITOBBIE 3aKOHOMEPHOCTH,
4.3 YMHOXEHNE JECATUIHBIX APOOeit 5 WCIIOb3Y$ YHCIIOBBIE SKCIIEPUMEHTHI. BBIMOMHATD NPUKUIKY U OLIEHKY
4.4 Jlenenue IecATUYHBIX Apobeit 5 pe3yabTaTOB BhIUUCIEHUNU. OKPYTIIATh JEeCATUYHBIE 1poOU, HAXOAUTH
4.5 Jenenne necatuaHbpIX apoOeii (TpoI0JKEHHE) 4 JeCSITHUHBIE TPUOTUKEHHUSI OOBIKHOBEHHBIX Ipo0eii. PemaTs TeKCTOBBIE
4.6 OKpYIJICHHE CCATHIHBIX JPOOei 3 3a/1a9u apuhMETUUECKUM CTIOCOOOM, UCTIONB3YS Pa3IUIHBIC 3aBUCUMOCTH
4.7 3a1a4u HA BIOKEHHE 4 MEX1y BEIMYUHAMH (CKOPOCTh, BPEMSI, paccTOsIHUE; paboTa,
00630p u koHTpONH (Tect — 3, KOHTpOJIBHAS 4 MIPOU3BOIUTENHHOCTD, BpEMS U T. T1.); aHAJTM3UPOBATh U OCMBICITUBATH

paborta)

TEKCT 3aJ1aud, epepopMyIupoBaTh YCIOBHE, U3BIEKATh HEOOXOAUMYIO
MH(pOpPMaLHIO, MOJEIUPOBATh YCIOBUE C MOMOIIBIO CXEM, PUCYHKOB,




peaNbHBIX IPEAMETOB; CTPOUTH JIOTUYECKYIO LIETIOYKY PACCYKICHHUI;
KPUTHUYECKH OLICHUBATH MOJYYEHHBI OTBET, OCYIIECTBIATH
CaMOKOHTPOJIb, IPOBEPSSI OTBET HA COOTBETCTBUE YCIOBUIO. Pemarh
3a/1a4d Ha HAXOXKJIEHUE YaCTH, BBIPAKCHHOM JIECATUYHON APOOBIO OT
JTAaHHOM BEJIMYHUHEI

I'naBa 5. OKpy:KHOCTH 8 Pacnio3naBath paznuyHbIe C1ydan B3aUMHOTO PACTION0KEHUS IPSIMOU U
5.1 OKpY>KHOCTh M IIpsiMast 2 OKPY>KHOCTH, JIByX OKPY>KHOCTEH, N300paXkaTh UX C MOMOIIbIO
5.2 JIBe OKpPY>XHOCTH Ha TIOCKOCTH 2 YEepTEKHBIX HTHCTPYMEHTOB U OT pyKHu. Pacno3HaBaTh UWIMHIAP, KOHYC,
53 HOCTpOGHI/Ie TPEYroJbHUKaA 2 map, I/1306pa)KaTb HUX OT PYKHU, MOJACINPOBATh, UCIIOJIb3YH 6yMary,
5.4 Kpyrisle Tena 1 IJIACTUJIMH, IPOBOJIOKY U Ap. MlccnenoBars U ONMKUCHIBATH CBOWCTBA
0630p u koHTpOIH (Tect) 1 KPYTJIBIX T€Jl, UCIIOJIb3Yys SKCIIEPUMEHT, HAOJI0/IeHHEe, U3MEPEHUE,
MOJEJIMPOBAHKE, B TOM YHCIIE KOMIIBIOTEPHOE MOAEIUPOBAHUE.
PaccmaTpuBath npocreiiiime ce4eHus KpyriblX Tell, ModydaeMble MyTEM
MPEAMETHOrO WJIM KOMIIBIOTEPHOTO MOJIEIMPOBAHUS, ONPEJEIISATh UX BUJL
I'maBa 6. OTHOLICHUS] M TPOLEHTHI 14 CocTaBnaTb OTHOUICHHUSI, O0BSACHATH CMBICI KaXKJIOTO COCTaBICHHOTO
6.1 UTo0 TaKO€ OTHOLIEHUE 2 oTHoueHua. HaxoauTh OTHOLIEHHE BEIMYMH, PEIIaTh 3a/1a4K Ha JICIICHUE
6.2 Jlenenue B JaHHOM OTHOLIECHUU 3 BEJIMYUHBI B JaHHOM OTHOILIECHUH. OOBICHSTH, YTO OKA3bIBAET MACIITA0
6.3 «[aBHas» 3a/1a4a Ha MPOIIEHTHI 4 (kapThl, 11aHa, MOJIEH). BeIpaxaTs MPOLIEHTHI AECITUYHON JPOOKIO,
6.4 BLIpa)KCHI/Ie OTHOIIICHHUS B MPOLIEHTaX 3 IepEeXoauTh OT JIECATUIHOM I[pO6I/I K IIPOLICHTaM, pelIaTh 3aJ1a4M Ha
0630p 1 kKoHTpoIb (TecT, KOHTPOIbHAs paboTa) 2 BBIYMCIICHHE MPOLEHTA OT BEJIMYUHBI M BEJIMUMHBI 110 €€ MPOLICHTY,
BBIpaXaTh OTHOIIICHUE IBYX BEJTUYHH B IIPOLIEHTAX. BBIOIHATH
CaMOKOHTPOJIb ITPU HAXO0XKIEHUH MPOLEHTOB BETUYUHBI, UCIIOIb3YsI
TIPUKUJIKY
I'naBa 7. Cummerpus 7 Haxonuts B OKpyXkarommeM Mupe IUIOCKUE U POCTPAHCTBEHHBIE
7.1 OceBasi cuMMeTpHs 2 cumMMeTpudHbIe GUrypsl. Paco3HaBarh miuockue GUrypbl, CHMMETPUYHBIC
7.2 Ocpb cummerpun purypst 2 OTHOCHUTEIIBHO IIPSIMOM, OTHOCUTENIBHO TOYKH, IPOCTPAHCTBEHHBIE
7.3 IlenTpanbHas CHMMETPHS 2 (buUrypsl, CHMMETPUYHBIE OTHOCUTEIHHO MI0CKOCTH. CTpOUTH QUrypy,
0630p 1 kouTpons (Tect) 1 CUMMETPUYHYIO TAHHOW OTHOCHUTEIIBHO MPSIMOM, OTHOCUTEIHHO TOYKH, C
MTOMOIIBI0 HHCTPYMEHTOB, N300pakath OT pyku. KoHCTpyHpoBaTh
OPHAMEHTHI ¥ TTAPKETHI, UCTIOIL3Ysl CBOMCTBO CHMMETPHUH, B TOM UHCIIE Ha
KOMIIBIOTEPE
I'naa 8. Beipaxxenus, popmyJibl, ypABHEHHS 15 Hcnonp3oBaTh OYKBBI IPU 3alMCU MaTEMATHUECKUX BhIPAXKEHUN U
8.1 \ O MaTeMaTUYECKOM SI3BbIKE 2 MPEIIOKEHUN: IPUMEHSATH OYKBBI 1711 0003HAUYECHUS YUCEIl, TS 3aMUCH




8.2 BykBeHHBIE BBIpQXKEHMSI U YMCIIOBBIE 2 OOIIMX YTBEP:KIECHHH, COCTABIIATH OYKBEHHBIE BHIPAXKEHUS MO YCIOBUSAM
IIOJICTAHOBKH 3aja4u. BeraucnsaTs yrcinoBoe 3HaueHHe OYKBEHHOTO BBIPQXKEHUS PU
8.3 ®opmynel. Beraucnenus no Gpopmynam 3 3aJaHHbIX 3Ha4eHUAX OYKB. COCTaBIATH (HOPMYJIbI, BBIPAKAIOIINE
8.4 @opMyIIbl JUIMHBI OKPY’KHOCTH, TUIOLIAAN Kpyra 2 3aBUCUMOCTH MEXJly BETMUYNHAMM, BEIYUCIATH 110 (popmynam. CTpouTh
1 00béMa mapa pedeBble KOHCTPYKIMH C MCIIOJIb30BAHUEM CIIOB «YPABHEHUEY, «KOPEHb
8.5 Yo Takoe ypaBHEHHE 4 ypaBHEHUD». [IpoBepATH, ABIAETCS JIM yKa3aHHOE YUCIIO KOPHEM
O630p Y KOHTPOJIb (TCCT, KOHTPOJIbHAS pa60Ta) 2 YpaBHCHHUA. Pemarn HpOCTGfIH.IPIC YpaBHCHHUS HA OCHOBEC 3aBHUCHUMOCTCH
MEXy KOMIIOHEHTaMH apupmeTndeckux neiictuidl. CoctaBiaTh
MaTeMaTHYECKHe MOJIeIH (YPaBHEHNUs) IO YCIOBUSIM TEKCTOBBIX 3a/1a4
I'maBa 9. leabie ynciaa 13 IIpuBOANTE IPUMEPBI UCIIOJIB30BAHUS B OKPYKAIOIIEM MUPE LIETIBIX YNCEI
9.1 Kakue uncna Ha3pIBalOT LENBIMU 1 (TeMriepatypa, BBIUTPBIL - IPOUTPBILLL, BbIIIE-HI)KE YPOBHS MOpS U T. II.).
9.2 CpaBHEHHE HEJTBIX YUCET 2 XapakTepru30BaTh MHOKECTBO LIEIbIX yncel. CpaBHUBATH, YIIOPSAIOYNBATh
9.3 CriokeHue HENbIX YHCel 3 LIEJIBIE YUCIIA, UCIIOIB3Ysl KOOPJAMHATHYIO NIPSAMYIO KaK HarJISIHYIO OIIOPY.
9.4 BbIunTanme 1eIbIX 4uces 3 DopMyIMpoOBaTh IPaBUIIa BBIYUCIICHUS C LIEJIBIMH YUCIAMU, HAXOOUTh
95 VMHOKEHHUE U JEJIEHUE LETbIX YHCET 3 3HAQ4YEHMS YACIOBBIX BBIPAXKEHUM, COAEPKAIUX NEUCTBUS C LIEJIBIMU
O030p 1 KOHTPOJIBb (TECT) 1 qyucaaMy. BeIUUcasaTh 3HaUeHUs OYKBEHHBIX BBIPAKCHUN MIPU 3aaHHBIX
IEJIBIX 3HAUYEHUSIX OYKB
I'naBa 10. MuoxkecTBa. KomOnnaTopuka. 10 [TpuBOIUTE NpHMEPBI KOHEUHBIX U OECKOHEUHBIX MHOXKECTB U3 00J1acTH
10.1 IlonsiTHEe MHOXECTBA 2 HaTypaJbHBIX U LENbIX yucen. Haxoauts o0beAnHEHNE U IepeceueHre
10.2 Onepanyy HaJ MHOKECTBaMU 2 KOHKPETHBIX MHOKECTB. MIIITIOCTpUPOBAaTh TEOPETUKO-MHOKECTBEHHBIE
10.3 Perienue 3a1a4 ¢ MOMOIIBIO KpyroB Ditepa 2 MOHATUS C OMOILBIO KpyroB Diiepa. O0Cy)XIaTh COOTHOIIEHUS MEXKAY
10.4 KoM6HHATOpHBIE 3a/1a4H 2 OCHOBHBIMM YHCIIOBBIMHM MHOKeCTBaMHU. [ [puBoauTh mpuMepbl
0630p u kKoHTpoIb (TecT, KOHTpOIbHAs paboTa) 2 HECJIOKHBIX KJacCU(UKAINI U3 pa3IudIHbIX 00JacTel xxu3nu. Pemarh
KOMOMHATOPHBIE 33JJa4l METOJIOM Iepedopa BapHaHTOB
I'maBa 11. PanmonanbHbIe YncIa 16 XapakTepHu30BaTh MHOXKECTBO PallMOHAIbHBIX Yncell. M300paxars
11.1 Kaxkne ynciia Ha3pIBalOT paliMOHAIBHBIMU 2 ITOJIOXKUTENBHBIE U OTPULIATENIBHBIC PALIMOHAJIBHBIE YACIIA TOYKaMH Ha
11.2 CpaBHeHHE palMOHANBHBIX Yncen. Moaynb 2 KOOpAMHATHOM NpsAMOM. IIpUMEHATL ¥ MIOHUMATh FEOMETPHUYECKUN CMBICT
yucia MTOHATHUS MOAYJIS YUCIIA, HAXOAUTh MOJYJIb PAllMOHAIIBHOTO YUCJIa.
11.3 I[eﬁCTBHH C pallMOHAJIbHBIMHU YHCJIaMU 5 CpaBHI/IBaTB " YIIOpAA04YNUBaTh PALIMOHAJIBHBIC YHCJIA. q)OpMyJ'II/IPOBaTB
114 Yto0 Takoe KOOPJIMHATHI 2 paBuUia BBITOJIHCHUSA JNIEHCTBHI C panroHaJIbHBIMH YMCJIaMH, BIYHCIIATD
11.5 HpﬁMOYFOJ‘ILHBIC KOOPAUHATHI Ha TIJIOCKOCTH 3 3HAYCHUA YUCIOBBIX BBIpa)KeHHﬁ, COACPpKAIINX Pa3HBIC HeﬁCTBHH.
0630p 1 korTpOIb (TecT, KOHTPOIbHAS PaboTa) 2 [IpumeHsTh CBOMCTBA CIIOKEHUS U YMHOXKEHHUS JIs TpeoOpa3oBaHus

CYMM U HpOHBBCI{CHHﬁ. OOBACHSATD H HJUTIOCTPUPOBATH NOHATUC




IIPSAIMOYT'OJIBHOW CHCTEMBI KOOPJAMHAT Ha IUIOCKOCTH, IOHUMATh U
IIPUMEHSTh B PEYH COOTBETCTBYIOIINE TEPMHUHBI U CUMBOIMKY. CTPOUTH
Ha KOOPJMHATHOW TIOCKOCTH TOYKU U (PUTYpPHI 110 33JaHHBIM
KOOPAMHATAM, OIIPEAEIIATh KOOPAUHATHI TOUYEK

I'naBa 12. MHOroyroJibHHKM 1 MHOTOTPAHHUKH 10 PacnioznaBath Ha uepTexkax, pUCyHKax, B OKPY>KaroLUIEM MUpe
12.1 [Tapannenorpamm 3 napasieJIorpaMMbl, IPaBUIbHbIE MHOTOTPAHHUKH, TPU3MBIL. 300paxars
12.2 ITnomanu 3 TreOMETPHUECKUE (PUTYPHI OT PYKH U C HCIIOJIb30BAaHUEM YEPTEKHBIX
12.3 [Ipusma 2 MHCTPYMEHTOB. M0O/1€1MpPOBATh T€OMETPUUYECKHE OOBEKTHI, HCIIOJIB3YSI
O630p 1 KOHTPOJIb (TCCT, KOHTPOJIbHAS pa60Ta) 2 6yMary, IJIACTUJIMH, IIPOBOJIOKY U JP. HccnenoBaTh U OIMKCHIBATH
CBOWCTBA Fr€OMETPUYECKUX (PUTyp, UCIOIb3Ys IKCIIEPUMEHT, HAaOII0I€HUE,
U3MepEeHue, KOMIIbIOTEpHOE MoiepoBanue. PaccMaTpuBarh npocreiiive
CEUEHUs1 MHOTOTPaHHUKOB, I10JIy4aeMbI€ ITyTEM NPEAMETHOTO WIIN
KOMIIBIOTEPHOI'0 MOJIEJIMPOBAHUS, ONIPENEATh UX BUA. V3roraBiuBarh
IIPU3MBI U3 Pa3BEPTOK; paclo3HaBaTh pa3BEPTKU LMIMHIPA U KOHYCA.
Pematp 3a1aun Ha HaxOXKAEHME IIOLIAIeH
IloBTOpenune. UToropasi KOHTpoIbHAas padoTa 15
TemaTnueckuii nIaH
7 kaacce AJredpa
Ne mynkra Coaep:xanue maTepuaja Koanuecr XapakTepucTHKAa OCHOBHBIX BH/0B eSITeJIbHOCTH YYeHHKA (HA
BO 4aC0B YPOBHe YueOHBbIX el CTBHIi)
I'naBa 1. I[poﬁn M NIPOLEHTDI 16 CpaBHMBATh U yNOPSAOYMBATH pallUOHAIbHBIE YUCIA. BRIMOIHATE
1.1 CpaBHeHue apoGeii 1 BBIYHCIICHUS C PallMOHAIbHBIMU YMCIIAMH, BBIYUCIIATh 3HAYCHUSI CTEIIEHEeN
1.2 BbIUHCIICHHS C PALHOHAIBHBIMH YHCIIAMH 2 C HaTypaJbHBIMU MTOKA3aTEISIMU. BBINIOIHATE NPUKUIKY U OLIEHKY B XOZ€
13 CTelleHb C HATYPATBHBIM [I0Ka3aTeleM 3 BbIuKcIeHUH. Vcronb30BaTh SKBUBaJIEHTHBIE IPEJICTABICHUS JPOOHBIX
14 3a7a4u Ha POLEHTHI 3 HHCEN NP UX CPABHEHMHA U B BHIYUCICHUAX. IIpoBOAMTH HECIOKHBIE
15 CTaTHCTHUECKHE XapaKTePHCTHRN 3 HCCIIEIOBaHMsI, CBSI3aHHBIE CO CBOMCTBAMH JIPOOHBIX YHCEN, OUPAsACh Ha
O0630p u koHTpOIb (TecT-2, KOHTPOIbHBIE 4 YHCIJIOBBIE HKCIIEPUMEHTHI (B TOM YHUCIIE C UCIIOIb30BAHUEM KAJIBKYJIATOPA,

paboThl — 2)

KoMIibtoTepa). OcymecTBiIsITh nouck nHpopmanuu (8 CMU),
CoJieprKalllell JaHHbIE, BBIPAXKEHHBIE B IPOLIEHTAX, MHTEPIPETUPOBATh 3TH
naHHble. Pemate 3a1aun Ha MPOIEHTHI M IpOOH (B TOM YHUCIIE 33a]]a4l U3




peanbHON MPaKTUKH, UCTIONIB3YS IPU HEOOXOAUMOCTH KAJIBKYIISATOP).
[IpuBOIUTH IpUMEPHI YUCIOBBIX JIaHHBIX (1I€HA, POCT, BpeMs Ha JI0pOTY),
HAXO/UTh Cpe/iHee apUPMETHIECKOE, MOJTy U pa3Max YUCIOBBIX HAOOPOB,
B TOM YHCJIE U3BJIEKasi HEOOXOAUMYIO HHPOPMAIIUIO U3 TaOIUI] U
nuarpamm. [IpuBoanTh conepkaTesbHbIE IPUMEPHI UCIIOIb30BAHUS
cpenHero apudMeTnyeckoro, MoJbl M pa3Maxa Jijlsl ONMCaHUs JaHHBIX
(nemorpaduveckre 1 COIMOIOTHIECKUE TaHHbIE, CTIOPTUBHBIC TIOKA3aTENN

U 1p.)

T'in1aBa 2. HpﬂMaﬂ u OﬁpaTHaﬂ 10 MonennpoBaTh HECIOKHBIC 3aBUCIMOCTH C IIOMOIIBI0 (hopmyiT,

IPONOPLHOHAILHOCTH BBINOJIHATB BBIYMCICHUS 110 (hOpMyJsiaM, BbIpakaTh U3 (GOPMYJIbl OJTHU

51 3aBHCHMOCTH H (HOPMYITEI 1 BEJIMYUHBI Yyepe3 Apyrue. Pacno3HaBars npsamyro u 06I?’aTHyIO }

29 TIpsiMast MPOTOPIHOHATEHOCTE. OGpaTHas 3 NPOIOPLUHOHANLHBIE 3aBHCHMOCTH. Hcnonp30Bath CBOMCTBA NPSAMON U
[IPOTOPIHOHATEHOCTS 06paTH01/1 MIPONOPUMOHAIBHOCTH VISl BBIITOJIHEHUS IPAKTUYECKHUX

23 TIponopin, Permichye 3aad ¢ HOMOIIBIO 2 pacuéroB. Pemath TeKCTOBbIE 33]a4l HAa MPSIMYIO U 0OpaTHYIO
mpomopIH NPONOPLHOHANBHbIE 3aBUCHMOCTH, Ha [PONOPLUOHANBHOE eCHHE (B

5 TIpOmOPIHOHATHHOR JECHAS 5 TOM YHCJIE€ C KOHTEKCTOM M3 CMEXHBIX JUCLUIUINH, U3 pealIbHON JKU3HHU).
0630p 1 KOHTPOIb (TecT, KOHTPOIbHAA 5 AHanmM3UpOBaTh U OCMBICIIMBATh TEKCT 33]1a4H, MOJIEIMPOBATH YCIIOBHE C
pabora) TOMOILBIO CXEM, CTPOUTD JIOTHYECKYIO LIETIOKY PacCykICHHH;

KPUTHYECKH OLICHUBATh MOJYYECHHBIN OTBET, OCYIIECTBIIATh
CaMOKOHTPOJIb, IIPOBEPsIs OTBET HA COOTBETCTBUE YCIOBUIO

I'1aBa 3. BBenenue B a J‘[reﬁpy 11 [TpuMeHSTH s3bIK anreOphl MPU BBHITIOJIHEHUH YJIEMEHTAPHBIX 3HAKOBO-

3.1 ByKBEHHas 3aIiCh CBOMCTB ACHCTBUI Hal 1 CHUMBOJIMYECKHUX JAECUCTBUI: HCIOIB30BaTh OYKBBI I 0003HAUEHHS YK CET,
YHCIIAMI JUIS 3amycy OOUIMX yTBEP)KIEHUMN; MOJIEIUPOBATh OYKBEHHBIMU

3.2 IIpeoGpa3oBaHie GYKBEHHBIX BHIPAKCHHI 3 BBIPAKCHUSAMU YCIIOBHS, ONIMCAHHBIE CIIOBECHO, PUCYHKOM UJIU YEPTEKOM,;

33 PackpbITHE CKOGOK 2 peoOpa30BbIBaTh AJIreOpanvdecKie CyMMbl U IPOU3BEIEHNUS (BBIIOIHATD

34 TIpHBEaEHNE 0/I0OHBIX CIAraeMbiX 3 IIPUBEJICHUE HVOJ:LOGHLIX CJIaraeMbIX, pacKphITHE CKOOOK, YIPOIIeHNE
0O0630p u koHTpOIBb (TecT, KOHTpoIBHAS 2 MIPOU3BEICHUN ). BBIMOIHATH YK CIOBBIE IOJICTAHOBKU B OYKBEHHOE
pabora) BBIPA)XEHHUE, BBIUUCIIATH YHCIOBOE 3HaUeHNE OYKBEHHOT'O BBIPAKEHHUS

I'maBa 4. YpaBHeHust 13 [lepexoauThb OT CIOBECHOM (POPMYTUPOBKU YCIOBUS 33a4H K

4.1 AJrebpandeckuii crocod pereH s 3a1au 3 areOpandeckoi MOJENH IyTEM COCTaBJIeHUs ypaBHeHus. [IpoBoanuTh

4.2 KOpHH ypaBHEHHUsI 1 JIOKa3aTelIbHbIE PACCYKICHUS O KOPHIX YPaBHEHUS C OIIOPOU Ha

43 Pemenne ypaHeHuii 3 omnpezaeneHue KopHsa. OOBACHATh U GOPMYIUPOBATH MTPaBUIIA

4.4 PellienHe 3a1a4 ¢ OMOIIBIO YPABHEHHI 4 npeoOpa3oBaHus ypaBHeHUH. KOHCTpyHpOBaTh ajrOpUTM peIieHus




00630p u xoHTpOIH (Tect, KOHTpONIbHAS
pabora)

JIMHENHBIX YPaBHEHUH, pAaCcIIO3HABATh JIMHEHHBIE YPABHEHUs, PEIIATh
JIMHEWHbIE YPABHEHMUS], a TAK)KE YPaBHEHUs, CBOJSALINECS K HUM, C
MTOMOIIIBIO TPOCTEHINX MpeoOpa3oBanmii. Permars TeKCTOBbIC 3a1a4n
anredpanvdeckuM crocoOOM: COCTABIIATh YpaBHEHUE MO YCIOBUIO 3a/1a4H,
peuiaTh COCTaBJICHHOE ypaBHEHUE. [IpoBOAUTE paccykAeHUA, OCHOBAHHBIE
Ha MHTEPIPETALMH YCIOBUS IOCTABICHHON 3a/1a4u, AJIs IOMCKA LIEJIbIX
KOPHEN HEKOTOPBIX HECJIOKHBIX HETMHEUHBIX YPABHEHHI

I'naBa 5. Koopaunarsl u rpaguku 14 N3o0paxkaTh ynciia TOUKaMu KOOPAUHATHOM MPSIMOM, TTaphl YUCEI

5.1 MHOXeCTBa TOYeK Ha KOOPAHHATHOM TIPSIMOii | 2 TOYKaMHU KOOPJAMHATHOM MIOCKOCTH. CTPOUTH HA KOOPAUHATHOM

5.2 PaccTosHUE MEX/ly TOYKAMU KOOPIMHATHOH | 2 IJIOCKOCTH TE€OMETPUYECKUE N300PKEHUSI MHOYKECTB, 3aJIaHHBIX
npsiMoii anreOpanvecKku, ONMUCHIBATH MHOKECTBA TOYEK KOOPIUHATHON TIIOCKOCTH

53 MHOKECTBa TOYEK Ha KOOP/AMHATHOI 2 (o0GmacTH, OrpaHMYCHHBIE TOPU3OHTATBHBIMH M BEPTUKAIBHBIMH MPSIMBIMHA
IOCKOCTH U 1p.) are0panyeckuMu cOoTHOIEHUsIMU. CTpOUTh rpaduku

5.4 Tpaduxu 3 MPOCTEHUIINX 3aBUCUMOCTEH, 3aJaHHBIX alNreOpanyecKuMu }

55 EIé HECKOIBbKO BKHBIX IPadHKOB 2 COOTHOIICHUSIMHU, TTPOBOJIUTH HECIIOKHBIE UCCIICIOBAHMS OCOOCHHOCTEH

5.6 T pacbiKH BOKPYT Hac 1 3TUX rpadukoB. MoaenupoBaTh peaJ'IbeIf 3aBUCUMOCTH TpaduKaMHu.
0630p 1 KOHTpOIb (TECT, KORTPOBHAA 2 UwuraTh rpaduku peaibHbIX 3aBUCHMOCTEH
pabora)

T'aaBa 6. CBolicTBA CTEIEHU C HATYPaJIbHBIM 12 ®dopMyIHpoBaTh, 3aNTUCHIBATH B CUMBOJINYECKOU (popme 1 000CHOBHIBATH

moKazareieM CBOICTBA CTEIEHU C HATYPaJIbHBIM MTOKAa3aTeJIeM, IPUMEHATh CBOMCTBA

6.1 TIpo3BeseHNe 1 YacTHOE CTENeHe 2 CTETeHHU ISl TPeoOpa30BaHUsI BRIPAKEHUHN U BLIqI{CJIeHHITI. BrinonHsTh

6.2 CTereHp CTEMEHH, IPOM3BEICHIS 1 APOOH 3 niepedop BCGVX BO3MOYKHBIX BapUAHTOB JIJIs TIEpecuéTra 00bEKTOB WIIH

6.3 PellIeH e KOMOUHATOPHBIX 33724 ) koMOuHarwmii. [IpuMeHsaTh MpaBmII0 KOMOWHATOPHOTO yMHoxceHHﬂunna

64 TlepecTaHORKH 3 pelieHus 3a/1a4 Ha HaXOXACHUE Ynciia 00beKTOB HIJIM KOMOWHAIIMIMA
O630p # KOHTPOTS (T6CT, KORTPOTLHAT 5 (,HI/Ial"OI-EaJ'II/I MHOTOYTOJIbHUKA, PYKOTIOXKATHS, YUCIIO KOJIOB, MHU(POB,
pa6ora) napoJsiei u T. 1.). Pacro3naBaTh 3a1a4 Ha ONpeIeIeHHe Yncia

IIEPECTAHOBOK U BBIMOJIHATH COOTBETCTBYIOIIME BBIUYHCICHUS

T'aaBa7. MHOTrO4WIeHBI 20 BrimonHsaTe AeiicTBUsA ¢ MHOTOWIeHaMH. [[oka3piBaTh (OpMyITbI

71 OHOUWIEHB! ¥ MHOTOUWIEHBI 1 COKpAIIEHHOTO YMHOXEHUS (IS IBYYJICHOB), IPUMEHSATh UX B

7.2 Cr0KeHMe 1 BEIYUTAHME MHOMOWICHOB 3 npeoOpa3oBaHMAX BEIPAKEHUHN U BhIYHCIeHUsX. [IpoBOInTh

73 VMHOKEHHE OHOUIeHa HA MHOTOUJICH 3 HCCIIEIOBAHUE ISl KOHCTPYUPOBAHUS U MOCIEAYIOIIETO JOKA3aTENbCTBA

74 VMEOKCHNE MHOIOWICHA Ha MHOTOWICH 3 HOBBIX (POPMYJT COKpAIIEHHOTO YMHOXEHUs. PemaTs ypaBHeHMS,




7.5 ®opMyIbl KBaJpaTa CyMMBI U KBajipaTa 3 CBOJSIINECS K JMHEHHBIM YpaBHEHUsIM. Pemiath TeKCTOBBIE 3aa4n
pa3HOCTH anredpanvdeckuM crocoOOM: MOJIEIMPOBATh YCIOBHUE 3a7a4l PUCYHKOM,
7.6 Pemienne 3a1a4 ¢ 1OMOIIBIO YPaBHEHUI 4 YEePTEIKOM; IEPEXOAUTH OT CIIOBECHOM (HOPMYTHPOBKHU YCIOBUS 3a/1a4H K
0630p u koHTpOb (TecT — 2, KOHTpOJIbHAS 3 anredpanveckoi MoJIeH MMyTEM COCTaBJICHUS YPaBHEHHUSI; peIIaTh
paboTa) COCTABJICHHOC YpaBHEHUE
TinaBa 8. Pa3iiokeHue MHOTOYWICHA HA 20 BpINoJIHATE pa3iioxKeHHe MHOTOYIEHOB HA MHOKUTEIH, TPUMEHSIS
MHOKHTEIH pa3iIuyYHbIe CIIOCOOBI; aHATU3UPOBATh MHOTOUJICH U PACIIO3HABATH
8.1 BEIHECHHAE OBLIETO MEOKHITE/A 38 CKOOKH 3 BO3MO>KHOCTbh TPUMEHEHUSI TOTO WJIM UHOTO NMPpUEMa Pa3IoKeHUs ero Ha
W) Crioco6 TpyIIApOBKH 2 MHOXuUTeNH. [I[puMeHsTh pasIHiHbIe (bOpMBbI CAMOKOHTPOJISI ITPH
33 DopMyJia PASHOCTH KBAZIDATOR 5 BBITIOJTHEHU U npeo6pua3013aHm/1. [IpuMeHnsTh pasioxeHnue Ha MHOKUTEIHU K
8.4 DopMyJibl pa3HOCTH U CYyMMBbI KyOOB 2 PCICHHIO YPaBHCHiH
8.5 Paznoxxenne Ha MHOXKUTENN C TPUMEHEHHEM | 3
HECKOJIbKUX CIIOCOOOB
8.6 Pemenne ypaBHeHUI ¢ TOMOIIBIO pa3foKeHus Ha | 4
MHOXHUTCIN
0630p u koHTpOIH (Tect, KOHTpOJIbHAS 2
pabora)
Tmaea 9. YUacroTa u BEPOSAATHOCTh 11 [IpoBOIUTH 3KCIIEPUMEHTHI CO CIIYYalHBIMUA UCXOJaMH, B TOM YHCIIE C
9.1 CrydaiiHbie COOBITHS 3 MIOMOIIbIO KOMITBIOTEPHOI'O MOJEIUPOBAHUS, UHTEPIPETUPOBATH UX
9.2 YacToTa CIIy4aifHOro COBBITHS 3 pe3yabTaThl. BEIYUCIATE 4acTOTY CIIy4aifHOTO CVO6I>ITI/I$[; OLICHHBATH
93 BeposITHOCTE CIIy4aiHOro CoGbITHs 3 BEPOSITHOCTH C IIOMOUIBIO YaCTOTHI, NOJYYEHHOU ONBITHBIM MTYTEM;
0630p u xoHTpoOIIL (Tect, KOHTpONIbHAS 2 NPOrHO3MPOBATH ACTOTY HACTYIUICHH CO?LITI/I?[ M0 €r0 BEPOSATHOCTH.
pabota) [TpuBOINUTE IPUMEPHI CITYHYalHBIX COOBITHIA, B YACTHOCTH IOCTOBEPHBIX U
HEBO3MOXKHBIX COOBITHI, MaOBEPOSATHBIX COObITHH. [IpBOINTE IpUMEpPHI
PaBHOBEPOSITHBIX COOBITUI
IToBTopenne. UToropasi KOHTpoJIbHAs padora 13
TemMaTnyeckuil IaH
7 kaace I'eomerpus
Ne ‘ Conep:kanue marepuaJja Koauuect ‘ XapakTepuCcTHKA OCHOBHBIX BU/IOB J1eSITEJIbHOCTH YYeHUKA (HA




naparpada \ BO 4aCOB YPOBHe y4eOHBIX AelCTBHI)
I'nmaBa 1. HavyajbHbIe reoMeTpHYeCKHE 11 OOBACHATD, UTO TAKOE OTPE30K, Jy4, YTojl, Kakhe (PUrypbl Ha3bIBatOTCA
CBeIeHHs PaBHBIMH, Kak CPABHIBAIOTCA U USMEPSIOTCSA OTPE3KH U YIIIbL, 4TO TaKoe
1.2 Tpsivas 1 oTpe3ok. JIyd i yrom 2 rpaziyc u rpajlycHas Mepa yrita, Kakoi yroil HasblBacTCsl NPAMBIM, TYNIBIM,
3 CpaBHEHHE OTPE3KOB U YIJIOB 1 OCTpPBIM, Pa3BEPHYTHIM, YTO TAKOE CEPEMHA OTPE3Ka U OMCCEKTpHCa yIa,
45 Vismepenue oTpe3kor, VI3Meperue yrion 3 KAKHE YIJIbl HA3bIBAIOTCS CMEKHBIMU M KAKHE BEPTHKAIbHBIMIL
6 P ———— 3 ¢dbopMyIupoBaTh U 0OOCHOBBIBATH YTBEPKACHHS O CBOUCTBAX CMEKHBIX U
L ST——— 1 BEPTUKAJIbHBIX YIJIOB; Oq?LﬂCHHTB, Kakue nngble Ha3bIBAIOTCSA
NEePIEHANKYISIPHBIMY; (POPMYIUPOBATh U OOOCHOBBIBATbH YTBEPXKIECHHE O
Konrponbnas pabora Nel 1 CBOWCTBE JIBYX MPSAMBIX, IEPIEHAUKYIAPHBIX K TPEThEll; HU300paxkaTh U
pacrio3HaBaTh yKa3aHHbIE IPOCTEUIINE (PUTYPBI HA YepTexkax; pelarb
3aJ]auu, CBS3aHHBIE C 3TUMH NPOCTEHIIMMH (PUTypaMu
I'nmaBa 2. TpeyrojbHUKH 17 OOBsCHATD, Kakas (GUTrypa Ha3bIBACTCS TPEYTOJIbHUKOM, YTO TAKOE
1 [TepBblii mpU3HAK PABEHCTBA TPEYTONBHUKOB | 3 BEPILINHEI, CTOPOHBI, YIJIbI U TIEPUMETP TPEYrOIbHIKA, KaKOU
2 MeaHbI, GUCCEKTPUCHL M BBICOTBI 3 TPEYroJbHUK Ha3bIBACTCSA PABHOOEPEHHBIM U KAKOH paBHOCTOPOHHUM,
TPeyrobHIKA KaKye TPEeyroJbHUKN Ha3bIBAIOTCSI PABHBIMU; U300pakaTh M Paclio3HaBaTh
3 Bropoi u TpeTuii Ipu3HaKu paBEeHCTBA 3 Ha YepTEKax TPEYTONLHUKU U UX JIEMEHTBI; (POPMYIUpPOBaTh U
TPEeYrOIbHUKOB ZI0Ka3bIBATE TEOPEMBI O NIPU3HAKAX PABEHCTBA TPEYTOIbHUKOB; OOBSACHSTS,
4 3a/1aqH Ha TOCTPOCHHE 3 YTO HA3bIBACTCSI NEPIIEHAUKYIISIPOM, IPOBEAEHHBIM U3 TAHHOM TOUKH K
Pemmenue sanad 4 JAHHOUW IIPSIMOM; (I)OpMyJII/IUPOBaTL U JI0Ka3bIBAaTh TEOP EMY O
KonTpombHas pabota Ne2 1 NepIEHAMKYIAPE K NPAMOIL; 06135[0Hi[TI>, KaK/ie OTPEe3KH Ha3bIBAIOTCS
Me/IMaHOU, OUCCEKTPUCON M BHICOTON TpeyroibHMKa; (hopMynupoBaTh u
JI0Ka3bIBaTh TEOPEMBI O CBOMCTBAX PABHOOEIPEHHOIO TPEYTOIbHUKA;
pelaTh 3aa4u, CBA3aHHbIE C IPU3HAKAMH PaBEHCTBA TPEy FOJIbHUKOB U
CBOMCTBaMU paBHOOEAPEHHOTO TPEYroJbHUKA; (POPMYIUPOBAThH
OIIpEeIETIEHUE OKPYKHOCTH; OOBSACHSTh, YTO TAKOE LIEHTP, paluycC, Xopaa U
JIMaMETP OKPYKHOCTH; PEIIaTh MPOCTENIINe 3a/1a41 Ha [IOCTPOCHUE
(mocTpoeHue yria, paBHOTO JaHHOMY, IIOCTPOEHUE OUCCEKTPUCHI YTIIa,
MOCTPOEHHE NEPIEHANKYIIAPHBIX MPSIMBIX, IOCTPOSHUE CEPETUHBI
OTpe3Ka) U OoJiee CI0KHBIE 3aJaUll, UCIIOIb3YIOLINE YKa3aHHbIE
IIPOCTENIINE; COMOCTABIIATH OJYYEHHBIH PE3yNbTaT C YCIOBUEM 3a/1a4H;
AHAJIM3MPOBATh BO3MOJKHBIE CIIydau
I'naBa 3. [lapajiebHbIe MPsIMbIe 13 dopmynupoBaTh ONpeAeIeHHE NapalIeIbHBIX NMPSIMBIX; OOBSICHSITD C




1 [Tpu3HaKK MapauIeNbHOCTH ABYX NPSIMBIX 4 MOMOIIIBIO PUCYHKA, KaKHUe YTJIbl, 00pa30BaHHBIC MPH MEPECEUCHUH JIBYX
2 AKcrnoMa napajsiesIbHbIX NPsIMbIX 4 IPSIMBIX CEKYIIEeH, Ha3bIBAIOTCS H AKPECT JIEKALUMHU, KaKHue
Pemenue 3anau 4 OJTHOCTOPOHHUMH U KaKHUE€ COOTBETCTBEHHBIMU; (POPMYITUPOBATH U
Konrponbnas padora Ne3 1 JI0Ka3bIBaTh TEOPEMBI, BBIPAXKAIOIIME IPU3HAKY N1apAJUIEIbHOCTH ABYX
MPSIMBIX; OOBSICHATH, YTO TAKOE aKCHOMBI TEOMETPHH U KaKUE€ aKCHOMBI
YK€ UCII0JIb30BAINCH paHee; (POPMYIHMPOBATh aKCUOMY NapajuIeIbHbIX
MPSIMBIX ¥ BBIBOJIUTH CIEICTBUS U3 HeE; POpPMYIMPOBaTh U JOKA3bIBAThH
TEOPEMBI O CBOMCTBAX MapalIeIbHBIX IPSIMBIX, OOpaTHbIE TEOPEMAM O
MPU3HAKAX MMapaJUIETIbHOCTH, CBI3aHHBIX C HAKPECT JISKAIIMMU,
COOTBETCTBEHHBIMU U OJJHOCTOPOHHUMH YIJIAMH, B CBSA3H C 3TUM
OOBSICHATH, YTO TAKOE YCIIOBUE U 3aKIIOYCHUE TEOPEMBI, Kakas TeopeMa
Ha3bIBAETCsl 0OPATHOM 110 OTHOLICHUIO K JaHHOU TeopeMe; OObACHATH, B
94EM 3aKITI0YAaeTCsl METOJT JOKA3aTeIbCTBA OT MPOTUBHOTO: (POPMYITHPOBATH
U JI0Ka3bIBaTh TEOPEMBI 00 yIJjlaXx ¢ COOTBETCTBEHHO MapalIeIbHbIMU U
MEPIIECHANKYIISIPHBIME CTOPOHAMU; TIPUBOIUTH ITPUMEPHI HCITOB30BAHHMS
3TOr0 METO0/1a; PelIaTh 33a4M Ha BBIYMCICHUE, 1I0Ka3aTeIbCTBO U
MOCTPOEHHE, CBSI3aHHBIE C MApAJUICIIbHBIMUA TPSIMBIMU
I'1aBa 4. COOTHOIIEHHSI MEKAY CTOPOHAMH H 18 dopmMynupoBaTh U JOKa3bIBaTh TEOPEMY O CYMME YIJIOB TPEYTOJbHUKA U
YIJaMH TPeyrobHIKA e€ CIIeICTBHE O BHEIIHEM YTJIe TPEYTOJIbHHUKA, TPOBOIHUTH
1 CyMMa Y08 TPeyrOMbHAKA 3 KJ1acCU(UKALIUIO TPEYrOJIbHUKOB O yriiaM; (pOpMyIHpOBaTh U
Ka3bIBaTh T M THOIICHUSAX MEXKTy CTOPOHAMH U MU
2 CooTHoOLIeHUsI MEXY CTOPOHAMHU U yriaamu | 3 JIOKA3bIBATE TCOPEMY O COOTHOILC ALY CTOpOHA yria )
TPEyTONBHHKA TpeyrojpHHUKa (IpsIMOE U 0OpPAaTHOE YTBEPIK JAECHUS) U CICACTBUS U3 HEE,
TEOpPEMY O HEPaBEHCTBE TPEYroJIbHHUKA; (POPMYTHPOBATH U JI0KA3HIBATH
KonTponbnas pabota Ned 1 peMy p " peyr ; bopmynnp a .
TEOPEMBI O CBOMCTBAX MPSAMOYTOJbHBIX TPEYTOJILHUKOB (IIPSIMOYTOJIbHBIH
3 IIpssMOyTOJIBHBIE TPEYTOJIBHUKN 4 o
" TPEYroibHUK C yriioMm 30°, mpu3HAaKN paBEHCTBA MPSIMOYTOJIbHBIX
4 [TocTpoeHue TpeyroabHHUKaA 110 TPEM 2 )
S eMOHTAM TPEYroJbHUKOB); (POPMYIHPOBATH ONPEEICHUS PACCTOSHUS OT TOUKHU 10
MPSIMO¥, PACCTOSIHUS MEKIY TTapauIeTbHBIMU MPSMBIMH; PEIIaTh 3a/1a4H
Pemrenue 3anau 4
Ha BBIYMCIICHUS, 10KA3aTEIBCTBO U TOCTPOEHUE, CBA3aHHBIE C
Konrpomnsnas pabora Ne 5 1

COOTHOIICHUAMU MCKIAY CTOPOHAMU U yIJIaMH TPE YrOJIbHUKA U
PACCTOAHHUEM MCKAY IapalJICJIbHBIMHA ITPAMBIMUA, ITPU HCO6XOI[I/IMOCTI/I
IMPOBOAUTE IO XOA4Y PCIICHUA JOIIOJIHUTCIBHBIC ITOCTPOCHUA,
COIIOCTABJIATH HOJ'Iy‘lCHHBIfI PE3YIbTAT € YCIIOBUECM 3a/lavuH, B 3a/la4ax Ha
IMOCTPOCHUE UCCIICA0OBATb BOSMOXXHBIC ClIydan




| IHoBTOpenue. Pemienne 3agay 11
TeMaTnyeckuil mIaH
8 kiacc Auredpa
Ne Conep:kaHue y4e0HOro npeaMera KoJi-Bo | XapakTepucTHKA OCHOBHBIX BH/IOB /IeSITeJIbHOCTH YUeHHKA (HA YPOBHE
IYHKTa qac. Y4eOHbIX J1elicTBHiIi)
I'naBa 1. Anredpanyeckue qpoou 21 Kouncrpyuposats anredpandeckue Boipakenusi. Haxoaute o6mactb
OTIpeieNIeHus anreOpanveckoil 1poou; BEIMOIHATH YUCIOBBIE MTOACTAaHOBKH
1.1 Yro Takoe anredpandeckas Ipoob 2 Y BBIUUCIISITH 3HaU€HUE APOOH, B TOM YHCIIE C TOMOIIBIO KabKYIATOPA.
1.2 OCHOBHOE CBOICTBO ApO6H 3 ®opMyupoBaTh OCHOBHOE CBOMCTBO areOpanyeckon
1.3 CnoXxeHre U BhIYUTAaHHE aIreOpandecKux 4 JPOOH M PUMEHSITD €ro JUTst Pe0Opa3soBaHkst APOOCH.
npobeit BbImomssTh ecTBYS ¢ anreOpandecKUMH JPOOsIMH.
14 VMHOKEHHE 1 IeTeHIE ATrebpanecknx 2 [pumMensTs IpeoOpa3zoBaHKs BbIPAXKEHUI IS PELLICHHS 33124
npobeit BrIpaxkath riepeMeHHbIe U3 (hopMYyIT
15 TIpeobpasoBanie BEPAKEHHUI, coneprammx | 1 {b3uyecKux, reOMETPHYECKIX, OMMCHIBAIOIIMX ObITOBBIE CHTYaIMH). [[poBoUTH
anreGpanyeckue qpoou WCCIICIOBAHNS, BBISIBIISITH 3aKOHOMEPHOCTH.
16 CTerenb C e/BIM OKa3aTeIem 2 DopMyIHMpOBAaTh OIPEIETIEHNE CTENEHH C IIENTbIM MTOKA3aTeNeM.
17 CBOCTBA CTHGHN C LGIbIM OKA3aTeoM 3 DOpMyYIIMPOBATH, 3aMUCHIBATH B CHMBOJIMUECKUI (POPME U WILTFOCTPUPOBATH
» NpYMepaMH CBOMCTBA CTENIEHH C LIEJIbIM TTOKa3aTesieM
1.8 Penienne ypaBHeHU# 1 3a1a4 2 .
TIPAMEHSTH CBOMCTBA CTEIICHH
00630p u xorTpOIH (Tect, KOHTpONIBHAS 2 .
JUTst IpeoOpa30BaHusl BRIPOKEHUI U
pabora) BBIUHCIICHHI
Hcnonb30BaTh 3aMMch YMces B CTaHIAPTHOM BHJIE JUIS
BBIPKEHUSI Pa3MEPOB OOBEKTOB, UTUTETFHOCTH TIPOLIECCOB B OKPYKAIOIIIEM MHUPE.
CpaBHHBaTh YKClIA M BETMYHHBI, 3aITMCAHHBIE C UCTIONB30BaHUeM crerieHu 10.
BBITIOIHSTE BBIMUCIICHNS C PEATbHBIMU JAHHBIMH.
BBINOMHSTS MPUKUIKY U OLIEHKY PE3YJBTATOB BHIUHCIICHHH.
Pemats ypaBaeHMs1 ¢ qpoOHBIME KO3 (DHUITHEHTAMH,
pelaTh TEKCTOBBIE 3314l AJITeOPAIeCKHM METOIOM
I'naBa 2. KBajgpaTHbie KOpHU 17 DopMyITPOBATH OTPE/IETICHHS KBIPAaTHOTO KOpHs M3 yncia. [ IpruvensTs rpaduk
2
2.1 | 3a/laya 0 HAX0KJEHUHU CTOPOHBI KBaJipaTa 2 yHKIIM Y= X" Ut




2.2. WppainmoHanbHble KOPHU 2 HaXOXKICHUS KOPHEH KBaJIPaTHBIX YPaBHEHHUIA, UCTIONB3YsI IIPU HEOOXOMMMOCTH
2.3 Teopema [Iudaropa 2 KaJIbKYJIATOP; IIPOBOJUTH
24 KBanpathblii kKopeHb (asireOpandeckuii 2 OIIeHKY KBaJIPaTHBIX KopHeii. Ctponte rpadmk GyHKIMM y=v/X, HCCIIEI0BATh IO
TIOJIXO/1) rpaduKy e€ CBOMCTBA.
2.5 I'paduk 3aBUCHMOCTH Y=\X 1 Jloka3bIBaTh CBOKMCTBA apU(METHUECKHUX KBAJPATHBIX KOPHEH; IPHUMEHSTh UX K
2.6 CBolicTBa KBaJIpaTHBIX KOPHEH 2 TPeOOPA3OBAHUIO BHIPAKCHIH.
27 IIpeoGpa3oBaHye BBIP@KEHHIL, CONCPKALMK | 3 BbrauciaTs 3HaueHus BRIpOKEHUI, COEpKAIlIX KBaJIPAaTHbIE KOPHU; BHIOIHATH
23 Ky6HuecKHit KopeHb 1 JeNCTBUSI C UCTIONB30BaHUEM 0003HAYEHHI KBAJPATHOIO U KyOUUECKOTO KOPHSI.
0630p u xoHTpoIb (Tect, KOHTpONIbHAS 2 T 2
pabora) HccnenoBath ypaBHEHHE X =a, HAXOAUTH TOYHBIE
1 TIpuOIKEHHBIE KOpHU ipr a > 0.
DopMyMpoBaTh OMpeieNieHUe KOPHS TPEThEH CTEeH!; HAXOANTh; 3HAYCHUS
KyOW4eCKUX KOpHEH, IpH HEOOXOAMMOCTH UCHIONIB3Ys KAJIBKYJISITOP
I'naBa 3. KBaapaTHble ypaBHeHUsI 20 PacrioznaBats KBasipaTHbIE YpaBHEHUS, KJIACCU(UIIUPOBATH UX. BBIBOIUTH
3.1 Kakue ypaBHEHUs Ha3bIBAIOT KBAAPATHBIMU 2 (hopmyiTy KOPHEH KBapaTHOrO
32 DopMyIa KOpHell KBaPaTHOTO YpaBHEHHS 4 ypaBHeHus. Perats KBaipaTHbie ypaBHEHUS — TOJIHBIE M HENOJHBIE. [ [poBOIUTH
33 Bropas opMyia KOpHEH KBaPaTHOTO 2 MPOCTEHNIIINE UCCIIEOBAHMS KBAIPATHBIX YPaBHEHHIA.
ypaBHEHHUSI Perniats ypaBHEHMs1, CBOJIIIMECS K KBAJPAaTHBIM, ITyTEM IpeoOpa3oBaHMii, a TakxKe
3.4 Pemenue 3a1ay ¢ HOMOLIBIO KBAIpaTHBIX 3 C ITOMOIIIBIO 3aMCHBI TIEPEMCHHOM.
ypaBHEHHiA Habmonats 1 aHam3UpOBAaTh CBSI3b MEXTY KOPHSIMH U KO3((HUIEHTaMU
35 Hemo/HbIC KBaAPATHBIC yPaBHEHHS 2 KBaJ[paTHOTro ypaBHeHus. PopMyIpoBaTh U J0Ka3bIBaTh TeopeMy Buera, a Taioke
36 Teopema Brera 2 oOparHasi Teopema, IPUMEHSITh 3TH TEOPEMBI [T PEICHUsT Pa3HOOOPa3HBIX
3.7 Pa3noxenune kBaapaTHOro TpEXUieHa Ha 3 3ajiat.
MHOKITENH Pemrate TeKCTOBBIE 33/1a4H aNreOpandecKuM CIIocoO0M; IIEPEXOTUT OT
0630p 1 KOHTPOMb (TeCT, KOHTPONbHAS > CJIOBECHOM (hOpMYyITUPOBKHU yCIOBHUS 33a4M K aaredpandeckoi MoJi enu
2

paborta)

IMYTEM COCTABJICHUS YPABHEHUS; PEIIATh COCTABJICHHOE YPaBHEHUE;
WHTEPIPETUPOBATH PE3YbTAaT.

Pacmo3naBathk KBagpaTHBIN TPEXUWICH, BHIICHITH BO3MOXHOCTh
pa3iioKeHUs] HA MHOXKHUTEIHU, IPEICTABIIATh KBAIpaTHbIM TPEXUJIEH B BUJIE
MPOU3BE/ICHNS JTMHENHBIX MHOXKHUTEIICH.

[IpuMeHATH pa3iuyuHble MPUEMBI CAMOKOHTPOJISI TPU BHINOJTHEHUU
peoOpa3oBaHUH.




[IpoBoIUTH HCCIEOBaHUS KBAAPATHBIX YPAaBHEHUH C OYKBEHHBIMU
KO3 pHIIMEHTaMHU, BBIABISTh 3aKOHOMEPHOCTH

I'maBa 4. CucTeMbl ypaBHEeHHH 19 Ornpenenars, ABISIETCS JIM [1apa YKUCEJl PEIIEHUEM YPAaBHEHHUS C IBYMs
4.1 JInHelHOe YpaBHEHHe C ABYMs [IepeMeHHbIMH | 1 MEPEMEHHBIMU; IPUBOAUTH TPUMEPHI PEILIEHUN YPAaBHEHUH C JBYMS
4.2 T'papyK IMHEHHOrO ypaBHEHUS C ABYMSL 2 nepeMeHHbIMH. PemaTh 3a1a4uu, anredpanueckoil MoJIeIbi0 KOTOPBIX
IepeMEHHBIMHU ABILACTCS YPABHEHHE C IBYMS [IEPEMEHHbIMA; HAXOUTD LEIIbIE PaICHHs
4.3 VpasHeHHUe npsaMoi Bujga y = kx + | 3 nyTéM mepebopa. 5
44 CHCTeMBI ypaBHenHit. Pelienie cinerem 3 Pacnio3naBath nuHENHbIE YPAaBHEHH € IBYMs IIEEMEHHBIMU; CTPOHTH
CIIOCOBOM CIIOKEHIS npsiMble — rpaduKu TUHEHHBIX YpaBHEHU; N3BJIEKATh U3 YpaBHEHUS BUJA
25 PelIICHIE CHOTEM CIIOCOBOM HOACTAHOBKN 3 y=«xx+1 uHbOPMaIUIO O MOJOKEHUH MPSIMOI B KOOPIUHATHOU
16 PoIICHIC 3201 C TOMOLIBIO CHCTEM 3 IJIOCKOCTH. Pacnio3HaBarth MapasuiesibHbIE U IIEPECEKAIOIIHECS MIPSAMBIE 110
I — HX yPAaBHEHHAM; KOHCTPYMPOBATh yPABHEHNA NPIMBIX, NlapallIe/bHBIX
17 3a1a1u Ha KOOPAMHATHON MI0CKOCTH > JIaHHOH IPAMOH. I/ICHOJIBSOBaTI)“HpI/ICMI)I CaMOKOHTPOJIS ITPU IIOCTPOCHUH
rpaduKOB TUHEIHBIX YpaBHEHHIH.
O6sop 1 xonTpons (Tect, KOHTpONLHAA 2 Pemrate cucreMsl IByX JIMHEHHBIX YPAaBHEHUH C IBYMsI [IEPEMEHHBIMU;
pabora) WCIOJIb30BaTh rpaduyecKue MpeACcTaBIeHuUs IS UCCIECOBAHUS CUCTEM
JIMHEHHBIX YPAaBHEHUM; PEIIATh IPOCTEUIINE CUCTEMBI, B KOTOPBIX OJIHO U3
ypaBHEHUH He sBIsieTcs JUHEeHHbIN. [IpuMensTs anreOpanyeckuii anmnapar
JUISL peIIeHuUs 3a/1a4 Ha KOOPANHATHOM IUNIOCKOCTH, PEIIATh TEKCTOBBIE
3aJauu anredpanvyeckuM crocoOoM; NepexoaUTh OT CIOBECHON
(hopMYyTUPOBKHU YCIIOBUS 337]a4M K aJIre0OpandecKo MOJIEIH MyTEM
COCTaBJICHUS CUCTEMbBI YPABHEHUN; PEIIaTh COCTABJIEHHYIO CUCTEMY
YpaBHEHUI; HHTEPIIPETUPOBATH PE3yJIbTaT
I'aaBa 5. ®yukuun 14 Brrancnsts 3HaueHne GyHKIMH, 3a1aHHBIX (GopMysiaMH (TIp1 HEOOXOIUMOCTH
51 Urenne rpadukos 2 HCTIOJB30BATh KaJIbKYJISITOD); COCTABIIATH TaOJIUILIBI 3Haqeva71 (yHKIHM.
55 Uro TaKoe (yHKIIN > Crpontb 1o Toukam rpaduku GpyHKIuiA. OnIchIBaTH CBOICTBA (DYHKIMH Ha OCHOBE €€
3 T paduk dyskm > g&gbmecxoro TIPE/ICTABIICHHSL.
JeITUPOBATH peallbHbIE 3aBUCUMOCTH (opMyJiaMu U Tpadukamu. Ynrtatsb
0.4 CaoiictBa yHKIMH 2 rpaduKu peasbHbIX 3aBUCHMOCTEHA.
5.5 Jluneitnas pyHkuus 2 Hcnonb30BaTh (GYHKIIMOHAIBHYIO CUMBOJIUKY JUIS 3aITUCH Pa3HOOOpPa3HBIX
56 Q)yHKHH;[ y=k\x U ee l"pa(l)I/IK 2 (hakTOB, CBSI3aHHBIX C pPaCCMaTPUBAEMbIMU (YHKIHSIMH, 000TaIlast OIbIT
0630p u koHTpOIH (TecT, KOHTpoIbHAS 2 BBITIOJIHEHHS] 3HAKOBO-CUMBOJIMYECKHX AeiicTBHil. CTPOUTH peueBbie

pabora)

KOHCTPYKIUH C UCIIOJIb30BAHUCM (bYHKHHOHaﬂBHOﬁ TCPMUHOJIOTUH.
Hcnonbp3oBaTh KOMIIbIOTCPHBIC NPOTPAMMBI IJIs 110- CTPOCHUA I‘pa(l)I/IKOB




(hyHKIMHA, TS KCCITIEAOBAHMSI TTOJI0KEHUN Ha KOOPAMHATHON TUIOCKOCTH
rpadukoB (HYHKIMA B 3aBHCUMOCTH OT 3HaYeHH KOA(PPHUIIEHTOB, BXOIAIINX B
dbopmyy.

Pacnio3naBaTh BBl H3y4aeMbIX (yHKIHNA. [loka3bIBaTh CXeMaTHIECKH
pacmhooXeHre Ha KOOPINHATHOM ITOCKOCTH rpadpukoB (HYHKIMHA BHIA ) =KX,
y=kx + b,y =Kk\X, B 3aBUCHMOCTH OT 3HaUCHHH KOI()PUIIMEHTOB, BXOAIINX B
¢dbopmyneL.

CtpouTh rpa Ky n3ydaeMbIX (DYHKITHI; OMMCHIBATh MX CBOWCTBA

Ti1aBa 6. BepOﬂTHOCTb U CTATUCTHUKA 9 XapakTepu30BaTh YUCIIOBBIE PSIJIbI C TOMOIIIBIO Pa3I4HbIX cpeanux. HaxomuTs
6.1 CTaTHCTHYCCKUE XAPAKTCPUCTUKH 2 BEPOSITHOCTH COOBITHIA IPY PABHOBO3MOXKHBIX HCXO/IAX; PEIIaTh 3a/1aul Ha BBIYHCIICHIC
6.3 CI10KHBI€ SKCIIEPUMEHTHI 2
6.4 ["'eomeTpryeckue BEpOsITHOCTH 1
00630p u xoHTpois (Tect, KOHTpONIBLHAS 2
pabora)
IHoBTOpenne. UToroBasi KOHTPOJIbLHAsA padoTa 5
TemaTuyeckuil miIaH
8 kiacc I'eomerpus
Ne Conep:xkanue y4eOHOro npeamera Kous-Bo | XapakrepucTHKAa OCHOBHBIX BHAOB AEATEIbHOCTH YYCHUKA
naparpa qac. (Ha ypoBHE Y4eOHBIX AeiiCTBHH)
(pa
T'im1aBa 5. qupréxyFO JILHUKH 14 OOBSICHATH, YTO TAKOE JIOMaHasi, MHOI'OYTOJIbHUK, €r0 BEPIINHBI, CMEIKHBIC
1 MHOTOYTrOTEHAKH 2 CTOPOHBI, THarOHAIH, H300paXkaTh U PACIIO3HABATH MHOTOYTOJEHUKHU HA
2 TPV T TS ———— 6 YepTekax; MOKa3bIBaTh JIEMEHThI MHOTO YTOJIbHUKA, €0 BHYTPEHHIOK U
3 0 P P P 5 1 4 BHEIIHIOK 00J1acTH; (OPMYIHPOBATH ONPECIICHUE BBIITYKIIOTO
PAMOYTOJIBHUK, POMO, KBaapar MHOTOYTOJIbHHKA; N300pakaTh U PacliO3HaBaTh BHIMYKIIBIE U HEBBITYKIIbIE
Permenue 3ana4 1 MHOTOYTOJIbHUKH;, ()OPMYJIHPOBATH U JTOKA3bIBATH YTBEPIKICHHUS O CYMME YIJIOB
KontponbHas padora Nel 1 BBIITYKJIOTO MHOTOYTOJIbHAKA M CyMME €T0 BHEIITHUX YTJIOB; OOBSICHATH, KaKHUe

CTOPOHBI (BEPIIMHBI) YETHIPEXYTOIbHNKA HA3bIBAIOTCS MTPOTHUBOIIOIOKHBIMI;
(dbopMynupoBaTh onpeesieHUs NapajjieJorpaMma, Tparneuuy, paBHOOe IpeHHON
U IPsIMOYTOJIbHOM Tpaneuri, NpsAMOyroJibHIKa, poM0a, KBaapaTa; n300paxarb




Y pacIio3HaB aTh ATH YETHIPEXYTOIBHUKH; POPMYIHPOBATH U JTOKA3HIBATh
YTBEepXAeHUS 00 MX CBOMCTBAX M MPHU3HAKAX; PEIIaTh 3a/1a4H HA BEIYUCICHHUE,
JIOKa3aTeNIbCTBO U MOCTPOCHNUE, CBA3aHHBIE C TUMU BUAAMU
YeTHIPEXYTOJIBHUKOB; OOBSICHATH, KAKHE IBE TOUKH Ha3bIBAIOTCS
CUMMETPUYHBIMH OTHOCHUTENFHO MPSIMOH (TOYKH), B KAKOM ciydae (purypa
Ha3bIBAETCSI CHMMETPUYHON OTHOCUTENHLHO MPSIMOH (TOYKH) M YTO TaKOE OCh
(ueHTp) cUMMeTpUHU (QUTYPBI; IPUBOAUTE PUMEPHI PUTYp, 00IaAAI0IINX
0CEBO# (IIEHTPAIBHON) CHMMETPHEH, a TaKXKe TIPUMEPBI OCEBOI M IEHTPAITHHOU
CHMMETPHUH B OKpY’Karoliel Hac 00CTaHOBKE

I'nasa 6. [Ltomaaes 14 OOBSICHSTH, KaK MPOU3BOIUTCS U3MEPEHHE IIJIOLIaIeld MHOTO
1 T110111a1h MHOTOYTOJIBHIKA 2 YTOJIbHUKOB, KAKHE€ MHOI'OYT'OJIbHUKHU Ha3bIBAIOTCSI PABHOBEJIIMKUMU U
2 IL101ay NapauieorpaMMa, TPEYrodbHIKa 1 | 6 KaKie paBHOCOCTaBJICHHBIMH; ()OPMYITUPOBATH OCHOBHBIE CBOMCTBA
5
Tparnenuu ioniaiel ¥ BBIBOJUTH C UX MOMOLIBIO (hOPMYIIbI TUIOIIA e
3 Teopema [ndaropa 3 MIPSAMOYTOJIbHUKA, [IapaJUIeIOrpaMMa, TPEYTrOJIbHUKA, TPAIICLIUH;
PelrieHie 3a1a4 2 (GbopMyIMpOBaTh U JOKA3bIBATH TEO PEMY 00 OTHOIIEHUH IUIOIIA 1N
KoHTposbHas pabota Ne2 1 TPEYTroJIbHUKOB, UMEIOIIUX 110 PABHOMY YIi1y; GOPMYIHpPOBATh U
JoKa3bIBaTh Teopemy lludaropa u 00patHyto €if; BBIBOAUTH GOPMYILY
I'epona miis miomaay TpeyrojapHUKa; pelarh 3a1a4d Ha BbIUYKUCICHUE U
JIOKA3aTeIbCTBO, CBS3aHHBIC C POPMYJIaMH TUIOIIAJICH H TEOPEMOM
ITudaropa
I'nasa 7. llogo0HbIE TPEYrOJILHUKH 19 OOBSICHATH TOHATHE TPONIOPLIUOHATIBHOCTH OTPE3KOB; (POPMYITHPOBATH
1 Onpezeserne NoI0OHbIX TPEYTOILHHKOB 2 oTpezeNeHus TO00HBIX TPEYTOIEHUKOB U K03 (DUIIMEeHTa TTO100uS;
(bopMyIHMpOBaTh U AOKa3bIBATH TEOPEMBI: 00 OTHOLICHUH ILIOMIAEH T0JOOHBIX
2 [Ipu3Haku mompo6ust TPEYroJbHUKOB 5 N
TPEYTOJILHUKOB, O IPU3HAKAX IT0100HS TPEYTOJIBHUKOB, O CPEIHEH THHIH
KonrtponbHas padora Ne3 1
TPEYTrOoJIbHHUKA, O MIEPECEYCHUN MEANAH TPEYTOJIbHHUKA, O POIOPINOHAIBHBIX
3 IIprMeHeHne moxo0us K 10Ka3aTenbCTBY 7 OTpe3Kax B MPSIMOYTOJIBHOM TPEYTOJIbHUKE; OOBSCHSTH, YTO TAKOE METOT
TCOPEM U PCIICHUIO 3a/1a4 no00usl B 3371a4ax Ha IOCTPOEHHE, ¥ IPUBOIUTH IPUMEPHI TPUMEHEHHS 3TOTO
4 CooTHOIIEHNS MEX 1Yy CTOPOHAMU U YIilaMu 3 MeTo/1a; 0OBSCHATH, KAK MO’KHO HCIIOJIb30BaTh CBOHCTBA MOJOOHBIX
IPSIMOYTOJIBHOT'O TPEYTOJIbHHUKA TPEYTOJIBbHUKOB B M3MEPHTEIBHBIX pa00TaX Ha MECTHOCTH OOBSICHSTH, KaK
KoutponbHas pabota Ned 1 BBECTH IOHATHE MOI00MS JUIS IPOU3BOJIBHBIX QUTYD; GOpMyIHPOBATH

ompezeNieHNe U WITIOCTPUPOBATH TIOHATHS CHHYCA, KOCHHYCA U TaHTeHCa
OCTPOTO yTJa MPsIMOYTOJILHOTO TPEYTOJIbHUKA; BEIBOJIUTH OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO M 3HAYCHHSI CHHYCa, KOCUHYCA U TaHTeHCa IS
yrioB 30°, 45°, 60°; pemath 3a1a4u, CBSI3aHHbBIC C OI00UEM TPEYTOJbHUKOB,
JUTSI BRIYHMCIICHHSI 3HAYSHUI TPUTOHOMETPUIECKHUX (PYHKIIMH MCIIOJIh30BATh




KOMIBIOTEPHBIE TPOTPAMMBI

I'naBa 8. Okpy:KHOCTH

17 HccnenoBarh B3aUMHOE PacIioIOKEHUE NPIMON U OKPY>KHOCTH;

1

KacarenbHas K OKpY>KHOCTH

(1)OpMYJ'II/IpOBaTI> OIpeACJICHUC KacaTeJIbHOM K OKPYXHOCTH,; (I)OPMYHI/IPOBaTB nu

HCHTpaJ'IBHBIe W BIIMCAHHBIC YI'JIbI

JO0Ka3bIBaTb TCOPEMBI: O CBOICTBE KaCﬂTCJ’IbHOﬁ, O IpU3HAKE KaCﬂTeJ’IBHOﬁ, 00

I‘IeTHpe 3aMC€YaTCIIbHBIC TOYKH TPEYIOJIbHUKA

OTpe3Kax KacaTelbHBIX, TPOBEAEHHBIX U3 OIHOW TOUKH; (HOPMYINPOBAThH

2
3
4

Bnucannas u onucanHasi OKpy>KHOCTH

TMOHATHA UCHTPAJIBHOI'O YTJIa U FpaHYCHOﬁ MEPBI AYTU OKPYXKHOCTHU;
(1)OpMy'J'II/IpOBaTI> " JOKa3bIBAaTh TCOPEMbI: O BHMUCAHHOM YTJIC, O IPOU3BCACHUN

Penrenue 3amau

OTPE3KOB MEPeceKaoIuXcs XopI; GopMyITHUPOBaTh U JOKA3BIBATH TEOPEMEI,

Konrtponbnas padora Ne5

RINR_WA~W

CBSI3aHHBIE C 3aMeyaTeIbHBIMU TOUKAMU TPEYTOJIbHUKA: O OMCCEKTPUCE yIJIa U,
KaK CJEICTBHUE, O MEPECceUeHNN OUCCEKTPHC TPEYTOIbHUKA; O CEPEIUHHOM
NEPHEHAMUKYIISAPE K OTPE3KY U, KAK CIEICTBUE, O IEPECCUEHUH CEPEANHHBIX
MEPIEHIUKYIIIPOB K CTOPOHAM TPEYTOJIBHUKA; O MEPECEUEHNUN BBICOT
TpeyroibHHUKa; (OPMYIHPOBATH OMpPEIEICHIs OKPY>KHOCTEH, BIMCAHHOH B
MHOTOYTOJIBHUK U ONIUCAHHOHM OKOJI0 MHOTOYTOJIbHHUKA; (DOPMYITHPOBATH U
JIOKa3bIBaTh TEOPEMBI: 00 OKPY>KHOCTH, BIIUCAHHON B TPEYTOJIbHUK; 00
OKPYKHOCTH, OIIMCAHHOW OKOJIO TPEYTOJILHHKA; O CBOMCTBE CTOPOH OMHCAHHOTO
YETBIPEXYTOJIBHUKA; O CBOMCTBE YIVIOB BIIMCAHHOI'O YETBIPEX YrOJIbHUKA;
pemaTe 3a4a4y Ha BEIYMCIIEHUE, TOKA3aTENbCTBO H TOCTPOEHHUE, CBA3AHHBIE C
OKPY’KHOCTBIO, BIMCAaHHBIMU U OITMCAHHBIMH TPEYTOJIbHUKAMH U
4eTHIPEXYTOIBHUKAME; UCCIIEIOBATh CBOMCTBA KOH(DUTYpAIHiA, CBSI3aHHBIX

IToBTOpenue. Pemenue 3agaq

TemaTnueckni mjian
9 kaacc AJredpa

Ne Coaep:xanue y4e0OHOro npeaMera Kou-Bo | XapakTepucTHKA OCHOBHBIX BH/IOB 1eSITeJbHOCTH YYeHHKa (Ha
NYHKTa qac. yYpOBHe y4eOHbIX AeiiCTBHIA)
r,]'[aBa 1. HepaBeHCTBa 19 HpI/IBO,Z[I/ITL OpUMCEPBI UPppAUOHAJIBHBIX YUCEII; pACIIO3HABATL PAlIMOHAJIBHBIC U

HUPPpAllMOHAJIIbHBIC YMUCJIA, I/1306pa)KaTB YHuCJjia TOYKaMH1 KOOpL[HHaTHOﬁ HpHMOﬁ.

HaXOIII/ITB JACCATHYHBIC HpI/I6HI/I)KeHI/I$[ panrOHAJIBHBIX U UPppaAlOHAIBHBIX

YUCECII; CpaBHUBATh U YIIOPAJ0YNBATH JICI\/’ICTBI/ITGHI)HBIG yucina. OnuceIBaTh

MHOJKECTBO J€MCTBUTENBHBIX yKcen. Vcnonp30BaTh B MUCEMEHHON
MaTeMaTHYecKON peun 0003HaueHHs U rpaduueckue n300paKeHUsl YUCIIOBBIX

1.1 JleficTBUTENbHBIC YKCTIA 3
1.2 OO0mre CBOMCTBA HEPABEHCTB 2
1.3 Pemenue nuHeHBIX HEPABEHCTB 4
1.4 Pemenne cucreM TMHENHBIX HEPABEHCTB 3
1.5 Jloka3aTesnbCcTBO HEPABEHCTB 3




1.6 UT0 03HAYaroT CJIOBAa «C TOYHOCTHIO J0...)» 2 MHOJKECTB, TEOPETUKO-MHOKECTBEHHYIO CUMBOJIUKY. VICIIONIB30BaTh pa3HbIe
O630p Y KOHTPOJIb (KOHTPOHBHBIG pa6OTBI — 2) 2 (I)OpMLI 3arucu HpI/I6J'II/I)KéHHBIX 3Ha‘leHPII>i; JeaTh BIBOALI O TOYHOCTHU
NpUOIVKEHHsI MO 3aMTUCH NPUOTIKEHHOTO 3HAYCHUSL.
I'naBa 2. KBaaparnunasi ynknous 20 Pacno3HaBaT1: KBA/[PATHHHYIO (YHKUHIO, TPUBOAUTE IPUMEPHI KBAJPATHIHBIX
21 Kakyto (hyHKIMIO Ha3bIBAIOT KBAPATHIHOR 4 3aBUCHMOCTEH U3 peallbHOI KH3HH, (bu3uKy, reoMeTpuu. BBIHBJEHTL MyTEM
29 TpatbuK 1 CBOACTEA BYHKIHH y = ax2 2 HaOIIOACHUH 1 00001aTh 0COOCHHOCTH Tpadka KBaIpaTHIHON (])yHKquI/I.
P yH Y vi v CTpoutb U U300paskaTh CXeMaTHYeCKH TpaduKu KBaApaTUIHBIX (QYHKIIHUIA;
2.3 Canr rpaduka QyRKimH y = ax” BOMb oceH 4 BBISIBIISITH CBOMCTBA KBaApaTUIHBIX (pyHKINH 10 nX rpadukam. CTpouTts Gosee
KOOpAMHAT CJIOKHBIE TPaUKH HA OCHOBE TPAQUKOB BCEX U3yUeHHBIX (DYHKITUM.
2.4 I'paduk dpynkiun y = ax2 +bx + ¢ 4 [IpoBoauTk pa3HOOOpa3HBIC UCCIICAOBAHUS, CBSI3aHHBIC C KBAIPATUIHON
2.5 KBagparHble HEpaBeHCTBA 4 ¢yHkuuei u e€ rpagukom. BeIMoOMTHATE 3HAKOBO-CUMBOJIHUYECKUE JCHCTBHS C
0630p u koHTpOJIH (Tect, KOHTpOJIbHAS 2 WCTIONB30BaHHEeM (DYHKITMOHATBHON CHMBOJIMKH; CTPOUTH PEUEBHIE
pabora) KOHCTPYKIIUH C HCIIOJIb30BaHUEM (DyHKIIMOHAIBHOW TePMHUHONIOTHH. Pemartp
KBaJIpaTHble HEPABEHCTBA, a TAK)KE HEPABEHCTBA, CBOJSIINECS K HUM, ITyTEM
HECJIOXKHBIX IPe00pa30BaHuil; permarb CHCTEMbl HEPABEHCTB, B KOTOPBIX OIHO
HEPaBEHCTBO WM 00a ABJSIOTCS KBaApaTHeIMU. [IpuMeHsTh annapat
HEPaBEHCTB IIPU PELICHUH PA3IUYHBIX 3a]1a4
T'i1aBa 3. YPaBHeHI/IH U CUCTEMBI ypaBHeHnﬁ 25 PacniosHaBaTh paliiOHaJIbHBIE U UPPALIMOHAIIBHBIC BEIPAXKCHHU,
31 PalHOHAbHBIE BBIPAKCHHS 4 KJIaccu(pUIMPOBaTh palloHANbHBIE BeIpaxeHus1. Haxonuts obmacts
3.0 [enble ypaBHeHHA 5 oTpeieNIeHHsI PAllMOHANBHOT'O BBIPAYKEHHUST; BBIIOJHSTH YUCIIOBBIE U OYKBEHHBIC
yp moacTaHoBKU. [IpeobpazoBEIBATE 11€JbIC U APOOHBIC BRIPAXKEHUS; JOKA3HIBATh
3.3 Apobubie ypaBHeHns 4 ToxkaecTBa. JlaBaTh rpaMUeCcKy0 HHTEPIPETALHIO (JYHKIMOHAIBHBIX CBOMCTB
3.4 Pemenne 3an1a4 4 BBIPKEHMI C OTHON IEpeMEHHOI. Pacro3HaBaTh Leble M IPOOHbIE
3.5 Cucrembl ypaBHEHUH C ABYMs IEPEMEHHBIMU 3 ypaBHeHus1. Pemats 1ienbie U ApOOHBIC BEIPKEHSI, TIPUMEHSIS pa3IHYHbIe
3.6 Pemenue 3anau 3 npuémbl. CTpouTs rpadMKi ypaBHEHUH ¢ ABYMsI [I€PEMEHHBIMH.
3.7 I"'paduueckoe MCCIeT0BaHNE YPABHEHHS 3 KoHCTpyHnpoBaTh S5KBHBaJIEHTHBIE PEUEBBIE BHICKA3BIBAHHS C UCIIOIb30BaHUEM
0630p 1 kKoHTpOIs ( KOHTpOIBHBIE paGOTHI - 2) | 2 anreOpanvyeckoro ¥ TeOMETPUUECKOrO SI3bIKOB. Perars cucTeMbl AByX
YpaBHEHUH C ABYMS IEPEMEHHBIMH, UCIIONB3Yys HIMPOKUE HA0OP MPUEMOB.
Pemath TeKCcTOBBIE 334a4UH AITEOPANnIECKUM CIIOCOOOM: IEPEXOIUTH OT
CJIOBECHOU ()OPMYITMPOBKH YCIIOBHSI 33]]aUH K anredpandeckoi MoJIenu myTéM
COCTaBJICHHSI YPaBHEHUS WM CHCTEMBI ypaBHEHHII; pelIaTh COCTABICHHOE
ypaBHEHHUE (CUCTEMY YPaBHEHUI); HHTEPIIPETUPOBATH PE3yIIbTaT.
Hcnonb30BaTh (HyHKIMOHANBHO-TpaQUUECKUE PEACTaBICHHS ISl PELICHUs U
KCCJICJIOBAHUS] YPABHEHUN U CUCTEM
T'i1aBa 4. Apl/l(l)MeTl/l‘leCKaﬂ U reoMeTpuYecKast 18 [TpuMeHATH MHAEKCHBIE 0003HAYEHUS, CTPOUTH PEUEBBIE BBICKA3bIBAHHUS C

nporpeccuun

HCIIOJIb30BAHUEM TCPMUHOJIOTUH, CBSI3aHHOM C IIOHATHEM IoCJICA0BaTCIbHOCTH.




4.1 HucnoBble OCIEI0BATEIbHOCTH 2 BrIaucnsaTh 4ieHbl MOCIe0BaTeIbHOCTEH, 3aJaHHBIX (POPMYIION N-TO YieHa
4.2 Apudmerndeckasi IPOrpeccus 3 WA PeKyppEeHTHOH (HOpMyIOi. Y CTaHaBIUBATh 3aKOHOMEPHOCTH B TTIOCTPOSHUH
4.3 CyMMa [IEpBBIX N YWIEHOB apH(pMeTHIECKOM 3 MOC/I€/I0BATENLHOCTH, ECIU BBIMHCAHBI NEPBLIC HECKOIBKO €F HIICHOB.
Hporpeccuu N300paxath 4eHbl MOCIe0BAaTENFHOCTH TOYKAMH Ha KOOPIUHATHON
IUIOCKOCTH. Pacrio3HaBaTh apupMETHUECKYIO U TEOMETPHUYECKYIO IIPOTrPECCHU
4.4 I'eomeTpuyeckas nporpeccus 3
- MIPY pa3HBIX crioco0ax 3aaaHust. BEIBOAUTE Ha OCHOBE JTOKAa3aTeNbHBIX
4.5 CymMa NepBbIX N WICHOB rEOMETPHHIECKOH /. paccykaeHuil (opMynbl 00IIero wieHa apu(pMeTHIecKOl U TeOMETPUIECKOi
Hporpeccun MPOTPECCHU, CYMMBI TIEPBBIX N WICHOB apUPMETHICCKON U TEOMETPHUECKON
4.6 [IpocThi€ M CII0KHBIE IPOLIEHTHI 3 MIPOTPECCHIL; pemIaTh 3a1a9H ¢ UCIIOIB30BaHNeM 3THX ¢opmyi. PaccMaTpuBath
0630p u xouTpoib (Tect, KOHTpONIbHAS 2 MPUMEPHI U3 peallbHON JKU3HH, WILTFOCTPUPYIOIIE H3MEHEHHE B
pabora) apru(MeTHYECKOI IPOrPecCuy, B TeOMETPUIECKON MPOrpeccuy; H300paxarh
COOTBETCTBYIOIIKE 3aBUCUMOCTH rpaduuecku. PemaTs 3agauu Ha CIIOXKHbIE
IMPOLCHTHI, B TOM YUCJIC 3a/la4U U3 peanLHoﬁ IMPAKTHUKHA (C HUCIIOJIb30BAHUEM
KaJIbKYJISITOpa)
Taaea 5. CraTucTuxka u BEPOSAITHOCTDH 9 OcymecTBIATh HOUCK CTATHCTHYECKOH HH(OPMALMH, PACCMAaTPUBATh
51 BhIGOPOUHbIE HCCIEIOBAHHS 2 peaTbHyIo CTaTHCTHHCCKYIO nHGOPMALIIO, OPTaHU30BbIBATE 1 aHAIN3UPOBATh
52 WTepBanbbii pat. [ucTorpamva 2 eé (paHXrpoBaTh JIaHHBIE, CTpOI/I’.H) HHTEPBAJIbHBIE PAIBI, CTPOUTH UArPaMMBI,
MOJIMTOHBI YaCTOT, TUCTOTPAMMBbI; BBIYHUCIIATE Pa3IHMYHbIE CPEIHUE, a TAKKE
5.3 XapakTepucTHKa pasdpoca 2 XapaKTepUCTHUKH pa3dpoca). [[porHo3upoBaTh 4acTOTy IOBTOPEHUS COOBITHS Ha
0.4 CrarucTrieckoe OLEHUBAHKME U IIPOTHO3 2 OCHOBE UMEIOIIUXCA CTATUCTUYECKUX JAHHBIX
0630p u koHTpOIH (Tect) 1
IloBTOpenne. UToropasi KOHTPOJIbLHAsA padoTa 11

TemaTnueckuii njiaH
9 kaacc I'eomerpusi

Ne
naparpa

(pa

Conep:kanue y4eOHOT0 npeamera

Kon-Bo | XapakTepuCTHKA OCHOBHBIX BH/IOB JAeATEJbHOCTH Y4eHHUKA
yac. (Ha ypoBHe y4eOHBIX /1eliCcTBHIl)




I'naBa 9. BekTopsl 8 DopmynupoBaTh ONpeeTIeHUs U WITIOCTPUPOBATH MOHATHS BEKTOPA, €T0
1 TloHATHE BeKTOpA 2 JUIMHB, KOJUTHHEAPHBIX  PABHBIX BEKTOPOB; MOTHBHPOBATH BBE/ICHNUE NOHATHIE
U ICWCTBHM, CBSI3aHHBIX C BEKTOPaMH, COOTBETCTBYIOLIMMH NPUMEPAMH,
2 Cro’xeHuE ¥ BBIYUTAHUE BEKTOPOB 3
3 v T 3 OTHOCSIIIIUMUCS K (PU3UYCCKIUM BEKTOPHBIM BEIMUUHAM; IPUMEHSTH BEKTOPBI U
MHOXCHIE BCKTOPA Ha YHCII0. LIPUMCHCHNE JeWCTBUS HAJl HUMU IIPU PEIICHUH TeOMETPUIECKHX 3a1a4
3 pup p
BEKTOPOB K PELICHUIO 3a/1a4
I'1aBa 10. MeTox KOOpAMHAT 10 OOBSICHATD ¥ WILTIOCTPUPOBATH TIOHATHSI IPSMOYTOJILHOI CHCTEMbI KOOPAMHAT,
1 KOOp/IMHATB! BEKTOPA 2 KOOPJMHAT Tqug Y KOOPJIMHAT BEKTOPA; BHIBOJUTH U UCIIOJIB30BaTh PU
= SIICHNH 337124 (hOPMYJIIBI KOOPIUHAT CEePEeTIUHBI OTPE3Ka, IITHHBI BEKTOpa
2 IIpocreiimne 3a1a4m B KOOpAMHATAX 2 P o pMYy P el peska, A opa,
3 V pABHEHNA OKPYAKHOCTH 1 HPAMOR 3 PACCTOSIHUS MEKAY JBYMSI TOYKaMH, YPaBHEHUS OKPYKHOCTH U TIPSIMOU
Pemenue 3aau 2
KonTponbhast padbora Nel 1
T'aaBa 11. CooTHOLIEHUSA MEKIy CTOPOHAMM U 11 DopMyIUPOBATE U UILIIOCTPUPOBATEL ONPENETIEHUSA CHHYCA, KOCUHYCa, TAHTeHCa
IJIAMH TPEYroIbHAKA Crai ApHOe 1 KoTaHrenca yrioB ot 0 1o 180°; BEIBOJUTH OCHOBHOE TPUTOHOMETPHUUECKOE
y y : TOXJIECTBO ¥ (hOPMYJIBI IPHUBE JIeHNUS; HOPMYITMPOBATH U JOKA3BIBATH TEOPEMEI
NTPOU3BEACHUE BEKTOPOB CHHYCOB ¥ KOCHHYCOB, I1 pUMEHSTh MX MPU PEUICHUH TPEYTOJIbHUKOB;
1 Cunyc, KOCHHYC, TAHT€HC, KOTAHT'€HC yTia 3 OOBSCHSTH, KaK HCIOJIB3YIOTCSl TPUTOHOMETpHUYECKUe (OPMYJIbI B
2 COOTHOILIEHUS MEXK]1y CTOPOHAMU U yIJIaMHU 4 M3MEPHUTENBHBIX paboTax Ha MECTHOCTH; (hOPMYIIUPOBATH ONPEIETICHUS yriia
TPEyroJbHUKA MEK/Ty BEKTOPAMH M CKaJIIPHOTO MTPOU3BEACHHS BEKTOPOB; BBIBOAUTD
3 CKaysIPHOE [POM3BEICHUE BEKTOPOB 2 (bopMyiTy CKalsIpHOTO NMPOU3BEICHUS Yepes3 KOOp/MHATBI BEKTOPOB;
Permenue 3anad 1 (GopMyIHpoBaTh 1 0OOCHOBBIBATH YTBEPXKICHHUE O CBOMCTBAX CKAJSIPHOTO
NPOU3BE/ICHHST; HCIIOIB30BATh CKAISPHOE TIPOM3BEICHUE BEKTOPOB IPH
Konrponbnas pabora Ne2 1 P ’ P P pOB 1P
pelIeHNH 3a/1a4
rHaBa 12. I[J]HHa Opr)KHOCTH U IJIomaab prra 12 qDOpMyJ]I/IpOBaTI) OIpEACICHUE TPAaBUJIbHOI'0O MHOTI'OYT'OJIbHUKA,
1 TIpaBAIbHbIE MHOTOYTONLHAKH 4 (GOopMyIHPOBATh H JOKa3bIBATH TEOPEMBI 00 OKPYIKHOCTSIX, OIIMICAHHOI OKOIIO
NPaBHIBHOTO MHOTOYT'OJIFHHKA M BIMCAHHOW B HETO; BHIBOJHUTH U
2 JInHa OKpY»KHOCTH M ILTOIIAJb Kpyra 4
P 3 UCIIOJIB30BATh (JOPMYJIBI ISl BBIYUCIICHHS IUIONIAN IPABHIBHOTO
CIICHAC 3a1a4 MHOT'OYT'OJIbHUKA, €r0 CTOPOHBI M Pa/INyca BIIMCAHHOI OKPY>KHOCTH; PelIaTh
3 1 y y Y
Konrtponbsras pabora Ne 3a/1a4M Ha IOCTPOEHHE MPABUIILHBIX MHOTOYTOJIbHUKOB; OOBACHATE IIOHATHS
JUTUHBI OKPYKHOCTH U TUIOIIAIH KPYTa; BBIBOIUTH (OPMYJIbI JIJIsl BEIYHCIICHHS
JUTUHBI OKPY)KHOCTH U JUTUHBI JyTH, TUIOMIAN KPyTra U IUIOMAIH KPYTrOBOTO
CEKTOpa; NPUMEHSTH 3TH (OPMYJIbI IPH PEIICHUH 33134
I'nasa 13. JIBu:kenne 8 OOBACHATB, YTO TAKOE OTOOPaXKEHHE IIIOCKOCTH Ha ce0sl U B KAKOM CIIydae OHO
1 TIoHATHE ABIKEHHA 3 HAa3bIBACTCSI JABH)KCHUEM IUIOCKOCTH; 061)vsICH;1TL, YTO TAKOE OCEBasi CAMMETPHS,
= HEHTPaJIbHAs CHMMETpUSI, TApaJUIeIIbHBIN EPEHOC ¥ IOBOPOT; 00OCHOBHIBATS,
2 ITapannenbHbIi IEPEHOC U TOBOPOT 3




Pemenue 3amau

Kontposbnas padora Nod

YTO 3TU OTOOPAKEHUSI INIOCKOCTH Ha ce0s SIBISIOTCS IBHKEHUSIMHU; OOBSCHSTS,
KaKOBa CBA3b MEXXIY JABIKECHUSIMU U HAJOKEHUSIMU; WILUTFOCTPUPOBATh
OCHOBHBIE BUJIBI ABMKEHUI, B TOM YHCJIE C TOMOIIbIO KOMITBIOTEPHBIX
porpamm

I'naBa 14.HavyajJbHbBIE CBCACHHUSA U3 CTCPCOMETPHUH

1

MHoOrorpasHuK#

2

Tena 1 MOBEPXHOCTH BPALLECHUS

OOBACHATH, YTO TAKOE MHOTOTPAaHHUK, €T0 TpaHu, péOpa, BEPIIHHEI,
JTUarOHAIIN, KAKOW MHOTOTPAaHHHUK HA3bIBACTCS BBITYKJIBIM, YTO TAKOE N-
yroipHas Mpu3Ma, e€ OCHOBaHH, OOKOBBIE TpaHH U OOKOBBIC pEOpa, Kakas
MpU3Ma Ha3bIBACTCS MPSMOM U KaKasi HAKIIOHHOM, YTO TAKOE BBICOTA TPU3MBI,
Kakasl Ipu3Ma Ha3bIBACTCsI MapaJIeIICITHIIEIOM U KaKOW MapaJuieenurne]]
Ha3bIBACTCS PSMOYTOJILHBIM; ()OPMYIIMPOBATH U 0OOCHOBBIBATH YTBEPIKICHUS
0 CBOWCTBE JUaroHasei napaienenuneaa u o KBaapare TuaroHaiu
NPSMOYTOJILHOTO TapaJuIeNenunea; 00bICHATh, YTO TAKOEe 00hEM
MHOT'OTPaHHUKA; BEIBOJIUTH (C TIOMOIILIO MpuHIKIa KaBanbsepu) hopmyiry
00BEMa IPSMOYTOTILHOTO MapaieNiennIieia; O0bICHITh, KAKOW MHOTOTPaHHUK
Ha3bIBACTCS MUPAMUJION, YTO TAKOE OCHOBAHHUE, BEPIITHHA, OOKOBbIC TPaHH,
00KoBBIE pEOPA M BHICOTA MUPAMUJIBI, KaKas MAPAMUIa Ha3bIBACTCS
MPaBUIIBHOM, YTO Takoe arnodemMa npaBUiIbLHON MUPaMUIbL, TPUBOJUTH
¢dhopMyy 06bEMa THPaMUIBL, OOBACHATE, KAKOE TEJIO Ha3bIBAETCS IIMHIIPOM,
YTO TaKOE €ro OCh, BEICOTA, OCHOBAHHUS, painyc, OOKOBasi MOBEPXHOCTH,
oOpazytomue, pa3BEpTKa OOKOBOW TOBEPXHOCTH, KAKMMHU QOpPMYJIaMH
BBIPAXKarOTCS 00BEM U ILJIONIA/Ib OOKOBOM MOBEPXHOCTH HUJIMHIPA; OOBACHITH,
KaKOe TEeJIO Ha3bIBACTCSI KOHYCOM, YTO TAKOE €ro OCh, BLICOTA, OCHOBAHHE,
0OKOBas MOBEPXHOCTh, 00pa3yoIue, pa3BépTka OOKOBOM TOBEPXHOCTH,
KakuMH (popMynamMH BeIpayKaroTcst 00bEM KOHYCa U TUIONIA/Ib OOKOBOI
MOBEPXHOCTH; O0BIICHATH, KaKask IOBEPXHOCTh Ha3bIBaeTCsA Chepoit 1 Kakoe
TEJIO HA3bIBACTCS IIAPOM, YTO TAKOE PAIUyC U AuaMeTp chepsbl (11apa), KaKUMU
(hopMyJsiaMH BBIPAKAIOTCS 00BEM I11apa | IJIONIA b CPephl; H300paXxaTh U
pacro3HaBaTh Ha PUCYHKaX IIPU3MY, IapajuIeIICUIIEe, IUPAMUAY, LUIUHID,
KOHYC, IIap

00 akcuoMax NVIAHUMETPUH

IToBTOopenue. Pemienue 3aga4




