MyHununajibHoe aBTOHOMHOe 0011e00pa3oBaTe/ibHOE YUpeKIeHne — cpeHsisa o0ueodpasoBaTejbHas mkoJaa Ne 156

[Tpunoxenne Ne 3 k AOOIT OOO
[Tpuka3 Ne 110 ot 30.08.2021

Pabouas nporpamma
1o y4eOHbIM mpenMeram: «MaTtemaTtukay, « Anredpay, «I'eomeTpus»

YPOBEHB: OCHOBHOE 00IlIee 00pa3oBaHUE



Pabouas mporpamma yueOHBIX peAMeToB «MaTtematukay, « Anredpa», « I'eoMmeTpus» cocTaBieHa Ha OCHOBE:
- ®enepanbHOIO TOCYAAPCTBEHHOTO 00pa30BaTENbHOIO CTaHIapTa OCHOBHOI'O 00IIEro 00pa3oBaHus;
- Konnernmuu pa3BuTus MaTeMaTH4ecKoro oopazoBanus B Poccutickoii denepanuu;
- AanTHpOBaHHON OCHOBHOW 00pa30BaTENbHON MPOTrpaMMbl OCHOBHOTO 001iero oopazoBanust MAOY- COL Nel56
- [IpumepHo# mporpaMmsel 10 y4eOHBIM npeaMeTam «Matematukay, «Anredpay, «I'eomeTpusi».
- Paboueii mporpaMMbl BOCTIMTaHHS Uil yPOBHSI OCHOBHOTO 00miero oopasoBanuss MAOY - COLL Nel56.

Knacc KommuecTBo 9acoB B HEAEIIO ‘ KonmuecTBO 9acoB B roj
MarteMaTuka
5 kJacc 5 170
6 xacc 5 170
Anrebpa I'eomeTpus Anrebpa I'eomerpus
7 xnacc 3 2 102 68
8 Kacc 3 2 102 68
9 knacc 3 2 99 66
KonuyectBo yacoB 3a ypoBeHb 845

1. Ilnanupyembie pe3yabTaTbhl OCBOCHHS Y4eOHOIO NmpeaMerTa

JINYHOCTHBIE pPe3yJIbTAThI:

® YMCHHUC SACHO, TOYHO, 'PaMOTHO H3JlaraTb CBOW MBICJIN B yCTHOﬁ W MHACBMEHHOH pE€UHr; NMOHNMATh CMBICIT IIOCTaBJIICHHON 3aaa4M, BBICTpauBaThb
apryMeHTallUI0, IPUBOIUTE IIPUMEPEI X KOHTPIIPUMEDEI;

® KPUTHUYHOCTH MBIIUICHUS, YMEHUE PACTIO3HABATH JIOTUYECKH HEKOPPEKTHBIC BHICKA3bIBAHUS, OTIMYATh THIIOTE3Y OT (PaKTa;

® TpEICTaBICHHE O MaTeMaTHYeCKOW Hayke Kak cepe uenoBeuecKOil NesTeNbHOCTH, 00 dTamax ee pa3BUTHSA, O €€ 3HAUMMOCTH IS Pa3BUTHUS
UMBWINA3AIUY;

® HWHHIOMWATWBA, HAXOAJYHUBOCTH, AKTUBHOCTD ITPU PCHICHUN MATCMAaTHYCCKUX 3a1a4,

® yMEHHE KOHTPOJHUPOBATH MPOIIECC U PE3YNIHTAT YICOHONW MaTeMaTUIECKON e TeTbHOCTH;

® CIOCOOHOCTH K AMOLIMOHAJILHOMY BOCIIPUSTUIO MaTEMaTHUECKUX OOBEKTOB, 3a]1a4, PEIIEHUH, pacCyXACHMUIA;

e (HOpMUPOBAHHE Yy YYAIIUXCS MHTEIUICKTYalbHOW UYECTHOCTH U OOBEKTHBHOCTH, CIIOCOOHOCTH K IMPEOJIOJICHUIO MBICIHTEIBHBIX CTEPEOTHUIIOB,
BBITEKAIOIINX U3 OOBIIEHHOIO OIIBITA;

e (opMHUpOBaHHE KAYEeCTB MBIIUICHUS, HEOOXOIUMBIX ISl aJalTallid B COBPEMEHHOM HH(OPMALIMOHHOM OOIIECTBE; pa3BUTHE HHTEpeca K
MaTeMaTHYeCKOMY TBOPUYECTBY U MAaTEMaTHUYECKUX CIIOCOOHOCTEH.



MeTtanpeameTHblie pe3yJabTaThl

Pecynamuenvie:

® yYMEHHE CTaBUTh IIeJIH, BBIOUPATH U CO3/1aBaTh AJITOPUTMBI JUISI PEIICHUsT YUeOHBIX MaTEMAaTUIECKUX MTPOOIIEM;

® yMEHHE IUIAHUPOBATh U OCYIIECTBIATh ACIATEIbHOCTD, HAIIPABIECHHYIO Ha PELLIEHUE 3aa4 UCCIEA0BATEIbCKOTO XapaKTepa.

e yMmeHue (GOpMyIHUPOBATh U yIEPKUBATh YUeOHYIO 3aauy;

® COCTaBJIATH IUIaH U MOCJIEI0BATENIbHOCTD JICHCTBUIA;

® OCYIIECTBISTH KOHTPOJIb MO 00pa3ily ¥ BHOCUTh HEOOXOUMbIe KOPPEKTUBBI;

® QJICKBaTHO OIICHUBATh MPABUJIBHOCTh MJIM OIIMOOYHOCTH BBIMOJIHEHHS Y4eOHOW 3amauu, €€ OOBEKTUBHYIO TPYIHOCTb U COOCTBEHHBIC
BO3MOXXHOCTH €€ pelleHus;

® CIMYAaTh CIIOCO0 NEHCTBUS U €T0 PE3YNbTAT C 3aJJaHHBIM STAJIOHOM C IENIbI0 O0OHAPYKEHHSI OTKIIOHEHUH M OTIIMYUI OT 3TAJIOHA.

Kommynuxamuegnuwie:

® OpraHM30BBIBATH YUEOHOE COTPYJHHUYECTBO U COBMECTHYIO JIEATEIBHOCTh C YUUTEIEM U CBEPCTHUKAMHU B MPOIIECCe PELICHUS 3a/ay;

® B3aWMOJICHCTBOBATh M HAXOJUTh OOIIHE CIIOCOOBI paboThI; pabOTaTh B TPYIIE: HAXOAUTH OOIIEe PEeIIeHNEe W pa3pemiaTh KOHPIUKTH Ha OCHOBE
COTJIACOBAHUS TO3UIMH U yu€Ta HHTEPECOB; CIyIMAaTh MapTHEPA; HOPMYIIHPOBATH, APTYMEHTHPOBATh M OTCTAUBATH CBOE MHCHHUC;

MIPOTrHO3UPOBATH BOSHUKHOBEHHE KOH(DIUKTOB MpU HATMYUH PA3HBIX TOUEK 3PEHUS;
pazpemiats KOHGIMKTHI HA OCHOBE Y4€Ta HHTEPECOB M MO3UILIMN BCEX YUaCTHUKOB;
KOOPJIUHHUPOBAThH U MPUHUMATDH Pa3IMYHbIC MO3UIIUU BO B3aUMO/ICHCTBUM;

® aApryMEHTHUPOBATH CBOKO MO3UIUI0 U KOOPAMHUPOBATH €€ C MO3UIUSAMHU MApTHEPOB B COTPYIHUYECTBE NMPHU BBIPAOOTKE OOIIErO pelieHHs B
COBMECTHOM J1€SITEIbHOCTH.

Ilo3nasamenshuie:

e TepBOHAYallbHBIE TMPEACTABICHUS 00 HIEAX M O METOJaX MaTeMaTHKH Kak 00 YHHUBEpPCAIbHOM $SI3bIKE HAayKH W TEXHHUKH, O CPEJICTBE
MOJICIIMPOBAHUS SIBJICHUH U MPOIECCOB,;

e yMEHHE BUJETh MATEMaTUYECKYIO 33/1a4y B KOHTEKCTE MPOOJIIEMHOI CUTyalllH B IPYTUX AUCHUIUIMHAX, B OKPYKaIOIIEH KU3HU;

® yMEHHE HaxOJUTh B PA3TUYHBIX MCTOYHHKAX HH(OPMAIIHIO, HEOOXOAUMYIO Ui PEIIeHHs] MaTeMaTUYeCKUuX MpoOiieM, U MPEICTaBIsSITh €€ B
MOHATHON (hopMe; TPUHUMATH PELICHHE B YCIOBUAX HEMOTHON M U30BITOYHOM, TOUHOW U BEPOSATHOCTHOM MH(OpMaInu;

® yMEHHE MOHUMATh W MCIOJIH30BaTh MaTEMAaTUUECKUE CPEICTBA HAVBITHOCTU (TpaduKH, JUArpaMMBbl, TaOIHIIbI, CXEMBI U ApP.) JUIsl WIUTFOCTpAIiH,
WHTEPIPETAINH, apTyMEHTAIIIH;

e yMEHHE BBIIBUTaTh TUIIOTE3bI MIPU PEUICHUH YU€OHBIX 3a7a4 U TOHUMAaTh HEOOXOAMMOCTh X MTPOBEPKU;

® yMEHHE MPUMEHSTh UHIYKTHUBHBIC U JIETyKTHBHBIE CIIOCOOBI pacCyKISHU, BUJIETh pa3INYHBIE CTPATETUN PELICHUS 3a1a4;

® T[IOHMMAHHE CYIIHOCTU aJTOPUTMUYECKUX MPEANUCAHUN U YMEHHUE AEHCTBOBATh B COOTBETCTBUU C MPEAJIOKEHHBIM aITOPUTMOM.

IIpeaMeTHbIe pe3yJibTaThI.

B pesynbrate ocBoeHus yueOHoro npeamera «Marematuka» oOyuatomuecst ¢ 3[1P pa3BuBaroT mpeacTaBieHUs O MaTeMaTHKe KaK YaCTH MHUPOBOU
KYJIbTYpPbl U YHUBEPCAIBHOM SI3bIKE HAyKH, MECTE MAaTEMAaTUKU B COBPEMEHHOMN LIMBUIIM3ALMK; PA3BUBAIOT MAaTEMaTHYECKOE MBIIUICHHE, TEOMETPUUYECKYIO
MHTYULIMIO; MOJIY4al0T MPEICTaBICHHE O BEPOSITHOCTHOM XapaKTepe OKPY’KAIOLIUX SBJICHUN U O CIy4yallHOW M3MEHYMBOCTU; OCBAMBAIOT MaTeMaTHdECKHil
anmapaT W MOJYydYaloT HEOOXOIMMBbIC HABBIKH Ui NMPUMEHEHUS B pPEaTbHOW J>KU3HH, U3YYEHHUS JPYTHX MPEIMETOB, MPOJOKEHUS OOpa3oBaHHS B
COOTBETCTBUHM C BBIOpaHHBIM MpoduiIeM; ydarcs NPUMEHSATh MaTeMaTHYeCKHe 3HAHUS TMpPH PEUICHUH pPAa3JIMYHBIX 3aJad M OLIEHHWBATH IOJTYYCHHbIE



pe3yIabTaThI.

BbinycKHUK Hay4yuTcss B 5-6 kiiaccax (IJii MCIOJIb30BAaHHUSI B IOBCEJIHEBHOW KM3HM M o0ecne4yeHHsS] BO3MOKHOCTH YCIEHIHOIO
NPO0JIKeHUs1 00Pa30BaHUA HA 0230BOM YPOBHe):

® OpPHCHTUPOBATHCS B MOHATHSIX M ONEPUPOBATH UMU Ha 0a30BOM ypOBHE: MHOXKECTBO, 3JIEMEHT MHOKECTBA, MOJIMHOXECTBO, TPUHAIIICIKHOCTD,
nepecevyeHue, 00beAMHEHUE;

® 33/1aBaTh MHOXKECTBA MEPEUNCICHUEM UX IJIEMEHTOB;

® OPHEHTUPOBATHCS B IpaUuecKOM MPEACTaBICHUU MHOXKECTB

B noBceqHeBHOM KU3HU U NIPU U3YyYEeHUM APYTUX NPeIMeETOB:

® pacno3HaBaTh JIOTHUYECKU HEKOPPEKTHBIE BHICKA3bIBAHUS.

Yucaa

® OpUEHTUPOBATHCS B MOHATHUSAX M OMEPUPOBATH UMU Ha 0A30BOM YPOBHE: HATypalbHOE YHCIIO, IEI0e YHCIO0, OOBIKHOBEHHAS IPO0b, NECATHYHAS
Ipo0b, CMEIIAaHHOE YHCIIO0, PAIMOHAIIBHOE YHCIIO;

® KCIOJIb30BAaTh CBOMCTBA YUCEN M ITPaBUJIAa JEUCTBUN C PALMOHAIIBHBIMHU YUCJIAMU ITPU BBIIOJHEHUH BBIYUCIICHUN;

® HCIOJH30BaTh MPU3HAKU NETUMOCTH Ha 2, 5, 3, 9, 10 mpu BHIMOJHEHUH BBIYMCICHUM U PEIICHUM HECJOXKHBIX 3a/ay, Mpu HEOOXOAUMOCTU C
ONOPOM Ha AITOPUTM ITPABUIIA;

® BBINOJHATH OKPYIJICHUE PALIMOHATIBHBIX YHCENl B COOTBETCTBUH C MIPaBUJIAMU, IPU HEOOXOJUMOCTHU C BU3YaJIbHOU OMOpPOii;

® CpaBHUBATh PallMOHAJIBHBIC YKCIIA.

B noBceHeBHOI KU3HU U TPH U3YyYEHUU JAPYTUX NPeIMETOB:

® OpHUEHTHUPOBATHCS B PE3YJIbTATaX BBIYMCICHUN MPU PEIICHUH MPAKTUUECKUX 3a/1a4;

® BBINOJIHATH CPABHEHUE YHCEIT B PEAIbHBIX CUTYALIMSIX;

® COCTaBISITh YHUCJIOBBIE BRIPAKECHUS NP PEIICHUH MTPAKTHYECKUX 3a/1a4 U 3a7a4u U3 JPYTUX y4eOHBIX MPEeIMETOB.

CraTucTHKA M TeOpus BEPOSATHOCTE

® UMETh MMPEJCTABICHUE O MPEJOCTABICHUH JIaHHBIX B BUJIE TaOIUII, AHArpamMM;

® U3BJIEKATh HHPOPMAIIUIO, IPEJCTABICHHYIO B BUJIE TAOJIMIIBI, JUATPAMMEI.

TexkcToBBIC 321241

® pelaTh HECIOKHBIE CIO’KETHBIC 3a/1a4M Pa3HbIX TUIOB Ha Bce apu(MeTHYecKue AeCTBHS,

® CTPOWTH MOJIEIh YCIOBHS 3aa4yM (B BUJE TAOIHIIBI, CXEMBbI, PUCYHKA) IO 00pa3ily, B KOTOPOM MaHbl 3HAYEHUS JBYX M3 TPEX B3aMMOCBSI3aHHBIX
BEJIMYMH, C IIEJIbIO TIOMCKA PEIICHUS 3a1a4H;

® COCTaBJIATH IUJIaH PELICHUs MPOCTEMIIel 3aaauu;

® BBIJICIIATH ATAMbl PEIICHUS MPOCTEHIIEH 3a1auH;

® UHTEPIPETHPOBATh BBIYUCIUTENBHBIE PE3YyIbTAaThl B 3ajade, MCCIEAOBATh MOJYYEHHOE PEIICHHE 3a/ladyd, NMPH HEOOXOAMMOCTH C BH3yalbHOU
OIIOPON;

® UMETh MPEJCTABICHUE O PA3IMYUU CKOPOCTEH 0OBEKTa B CTOSIYEH BOJIE, IPOTHUB TEUEHHUS U TIO TCUCHUIO PEKH;

e permiarh 3aJa4M Ha HAXOKICHHUE YaCTH YKCJIa U YUCIIA 110 €r0 YacTH, UCTIOIb3Ys aJITOPUTM yU4eOHBIX JEHCTBHIA,

e pemaTh 337a4d Pa3HBIX TUIIOB (Ha paboTy, HAa MOKYIKH, HAa ABMKCHUE), CBSI3BIBAIOIINX TPU BEIHUYWHBI, BBIICTSATh 3TU BEIHUYMUHBI U OTHOIICHUS
MEXIy HUMH;



® HaxOJWUTbh MPOUEHT OT YUCIIA, YUCIIO MO MPOLEHTY OT HETO, HAXOAUTH MPOLEHTHOE OTHOIICHHUE JIBYX YHMCEJ, HAXOUTh MPOLIEHTHOE CHUYKEHUE WU
MIPOLICHTHOE MOBBIIICHUE BEJIMUUHBIL;

® periaTh HECIOXKHBIC IOTUYECKHE 3a7]a4l METOJIOM PaCCYKICHH.

B noBceHeBHOI KU3HU U IPH U3YYEHHUU JAPYTUX NPeIMETOB:

e JieaTh MPEIIOI0KEHNE O BO3MOXKHBIX 3HAUYEHUAX UCKOMBIX BEJIMUYMH B MTPAKTUUECKON 3a/1aue (J1es1aTh MPUKUIIKY).

Harasanasi reomerpus

I'eomeTpuueckue Gpurypol

® OPHCHTUPOBATHCS B MOHATHSAX U ONEPUPOBATh MU Ha 0a30BOM YpOBHE: (pUTypa, TOUKa, OTPE30K, MpsiMas, JIyd, JIOMaHas, yroJjl, MHOTOYT'OJIbHUK,
TPEYTrOJIbHUK M YETHIPEXYTOIbHUK, MPSIMOYTOJIBHUK M KBaJIpaT, OKPYKHOCTh U KPYT, IMIPSMOYTOJIBHBINA Mapajuienenuren, Kyo, map. M3o0paxars nzydaemsie
(GUTYpBI OT PYKH U C TIOMOIIBIO JIMHEHKN U [IUPKYIISL.

B noBceHeBHO KU3HM U NIPU U3YUYEHHHU APYTUX NMPEIMETOB:

® pemaTh MPAKTHYECKUE 3a7a9d C IPUMEHEHUEM IPOCTEUIITNX CBOUCTB QUTYP.

HN3mepeHusi 1 BbIYMCIECHUS

¢ BEIOTHATE U3MEpEHUE JUIMH, PACCTOSIHUIM, BEJTMUUH YIJIOB, C IOMOIBI0O HHCTPYMEHTOB ISl U3MEPEHUHN JJIMH U YTJIOB;

® BBHIUUCIATH IUIOMIAIN MPSIMOYTOJIbHUKOB.

B noBceHeBHOI KU3HM U NIPU U3YYEHUHU APYTUX NPeAMETOB:

® BEIUMCIIATH PACCTOSIHUS HA MECTHOCTH B CTAHJAPTHBIX CUTYAIUAX, IJIOMIAJN MTPSIMOYTOJIBHUKOB, TTPH HEOOXOIMMOCTH C BU3YIBHOH OITOPOH;

® BBHIMOJHATH MPOCTEHIINE TMOCTPOSHUS M U3MEPEHHS Ha MECTHOCTH, HEOOXOIMMBbIE B PEabHOM KU3HHU, MPH HEOOXOJUMOCTH C BU3YaIbHOU
OIOpOi.

HcTopust MaTeMaTuKu

® METh MPECTABIEHNE O HEKOTOPHIX (haKTax U3 UCTOPUU MATEMATHUKHU;

® (0CO3HaHHUE POJIM MAaTEMAaTUKH B pa3BuTuu Poccuu u mupa.

BpInyCKHUK NMOJYYUT BO3MOKHOCTh HAYYHTHCS B 5-6 Ki1accax (/151 o0ecreyeHHsi BO3MOKHOCTH YCHEIIHOT0 NMPOAO0JIKEeHUsI 00pa30BaHUA HA
0a30BOM YpOBHe)

DJIeMEeHThI TEOPUH MHOKECTB H MATEMATH4YEeCKOM JIOTHKH

®  onepuposamv I nonsmusmu:  mmoscecmso, Xapaxmepucmuku MHOHNCECMBA, OdJeMEeHm MHOMCeCcmed, Nycmoe, KOHeuHoe U OecKOHeuHoe
MHOHCECMBO, NOOMHONCECBO, NPUHAOTIEHCHOCTb,

®  onpedensimv NPUHAONEHCHOCNL JIEMEHMA MHOMCECM8Y, 00beOUHEHUIO U NepPeceyeHur0 MHOMICeCms, 3a0asamv MHOMCECME0 ¢ NOMOUbIO
nepeyucienus J1eMeHmo8, Cl108eCH020 ONUCAHUSL.

B noBcenHeBHOI KU3HU U IPH U3YYEHUU APYTUX MPeIMETOB:

®  pPAcno3Ha8ams 102U4eCKU HeKOPPEKMHbLE BblCKA3bIBAHUSL,

® CMpoUmb Yenoyku YMOo3aKaio4eHull Ha 0CHO8e UCNONb308AHUS NPABUTL IOCUKU.

Yucna

' 311ech u nanee — 3uars ONpeeNIeHEe IOHATHS, YMETh MOSICHITH €r0 CMBICI, YMETh UCIOIb30BaTh MOHATHE U €r0 CBOICTBA MPU NPOBEACHUU PACCYKIEHUH, 10Ka3aTEIbCTB, PEILICHUU
3a1ad.



®  onepupogamv NOHAMUAMU. HAMYPATbHOE YUCTO0, MHONCECMBO HAMYPALbHbIX YUCET, Yelloe YUCT0, MHONCECHBO YelblX Yucel, 00bIKHOBeHHAs
0podb, decsimuyHnas 0podb, CMEUWARHOE YUCTIO, PAYUOHAILHOE YUCTIO, MHONICECMBO PAYUOHATIbHBIX YUCET, 2e0MEeMPULeCcKdas UHMePNpemayus HamypaibHblXx,
Yenvix, payuoHAIbHLLX,

®  NOHUMAMb U OOBACHAMb CMbICT NOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCLA,

®  GLINOIHAMb GLIYUCACHUS, 8 MOM HUCILEe C UCHOAb308AHUEM NPUEMO8 DAYUOHAILHBIX GbIYUCIEHUL, 0OO0CHOBbIBAMb AN2OPUMMbL BbINOTHEHUS
oeticmauil,

®  ucnoavzosamsv npusHaxu oeaumocmu na 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmsl u npoussederus uucen npu 8bINOJIHEHUU 8bIYUCTEHUL U PeueHUl 3a0at,
000CHOB8bI8AMb NPUSHAKU 0CTUMOCTU,

®  BLINOIHAMb OKPY2leHUe PAYUOHATbHBIX YUCET C 3A0AHHOU MOYHOCMbIO,

®  YNopA0ouUUBAMb YUCIA, 3ANUCAHHbBIE 8 8UOE OOLIKHOBEHHBIX U 0eCAMUYHBIX Opobel;

o uaxooumv HOJ u HOK uucen u ucnonv3o6ams ux npu peuieHuu 3a0ay;

®  onepuposamv NoHsMUEM MOOYIb YUCIA, 2eOMEMPULECKAs UHMePNPemayus MOOYJIsl YUCIA.

B noBceiHeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  NpUMEHIMb NPAGUILA NPUOTIUINCEHHBIX GIYUCIECHULL NPU PeUleHUU NPAKMUYEeCKUX 3a0ay U peuleHul 3a0ad Opy2ux y4eOHblx npeomemos;

®  BLINOIHAMb CPAGHEHUE PE3VIbMAMO8 BbIYUCIEHUL NPU PEeUEHUU NPAKMUYECKUX 3A0ay, 8 MOM YUCLe NPUOTUNCEHHBIX 8bIYUCTIEHUL,

®  COCMABIAMb YUCLOBbLE BLIPAICEHUS U OYCHUBAMb UX 3HAYEHUsL NPU PEULeHUU NPAKMUYECKUX 3a0ay U 3a0ay u3 Opyeux y4eOHblX npeoMemos.

YpaBHeHNSI 1 HEPABEHCTBA

®  onepuposamv NOHAMUAMU: PABEHCMEO, YUCTI080€ PABEHCMBO, YPABHEHUE, KOPEHb YPAGHEH U, peuleHue YPAGHEeHUs, YUCTI080e HEPABEHCMEBO.
CTaTHCTHKA U TEOPHUsI BEPOSITHOCTEMH
®  onepuposamv NOHAMUAMU. CMOAOHAMbIe U KPY208ble OUAZPAMMbL, MAOIUYbL OAHHBIX, CPeOHee apu@dmemuyecKoe,
®  uszgIEKaAmMb, UHGOPMAYUIO, NPEOCMABIEHHYIO 8 MAOIUYAX, HA OUASPAMMAX,
® cocmaeiames madauysl, CMPOUMb OUACPAMMbL HA OCHOBE OAHHBIX.
B noBceHeBHO# )KM3HM M NPU U3YYEHHH JIPYTUX MPeIMETOB:
®  u3BIEKAMb, UHMEPNPEMuUpo8ams U Npeobpazoevleams UHGOPMAYUI0, NPEOCMAGIEHHYI0 6 MAOIUYAX U HA OUACPAMMAX, OMPANCAIOULIO
CBOUCMBA U XAPAKMEPUCTUKU PEATIbHbIX NPOYECCO8 U S6TEHUIL.
TexcroBble 3a1a4u
pewams npocmoie U CLONCHbIE 3A0aAYU PA3HLIX MUNOE;
UCNONb306aAMb PA3HbIE KPAMKUE 3ANUCU KAK MOOeNU MEeKCMO8 CILOACHBIX 3a0ay OJisl NOCMPOEHUs NOUCKOBOLL CXeMbl U peuleHus 3a0ay,
3HaMb U NPUMEHAMb 00a CNOCObA NOUCKA peulenus 3a0ay (om mpedosanust K yCI08UI0 U OM YCI08USL K MPeb0BaAHUI0),
MOO0enupo8ams paccyHcoenus npu NOUCKe peuleHus 3a0ay ¢ NOMOwbI0 2pagh-cxemvl ¢ onopoll Ha obpasey;
8b10€/1Mb IMANbL PeULeHUsL 3a0aYU U COOEPHCAHUE KAHCO020 dIMAand;
UHMEPNPEMUPOBAMb GbIUUCIUMENbHBLE PE3YIbIMAMbL 8 3a0aue, UCCIe008amb NOJYUEHHOe peuleHue 3a0ayu;
®  AHATU3UPOBAMDL BCEBO3MOIICHbBIE CUMYAYUU B3AUMHO20 DACNONONCEHUSL 08YX 00BbEeKMO8 U U3MEHeHUe UX XAPAKMepPUCmuK npu CO8MeCmHOM
08uUdICEHUU (CKOPOCMb, 8PeMS, PACCMOsAHUE) NPU PEeUeHUU 3a0ay Ha 08UNCEHUE 08YX 0OBbEKMO8 KAK 8 0OHOM, MAK U 8 NPOMUBONOLONCHBIX HANPABIEHUSX,
®  UCCNe008amb 6CEBO3MONCHBIE CUMYAYUU NPU peuleHUlY 3a0ad Ha 08UdCeHUe NO peKe, pacCMampusams pasHvle CUCmemMbl Omciema,
®  pewiamb pazHOOOPA3HblE 3A0aYU «HA YACMUY,



®  pewambs U 000CHOBBIEAMb C80€ peuleHle 3a0ay (8bl0eNAmb MAMEeMAMU4ecKyro 0CHO8Y) HA HAXO0MHCOeHUe YacCmU YUCIA U YUCTA NO €20 4acmu Ha
0CHOBE KOHKPEMHO20 CMbICIA OpOOU;

®  0COo3HaABamMb U 00BACHAMb UOCHMUYHOCb 3A0A4 PA3HLIX MUNO0S, CEA3bIBANOWUX MPU BeIUYUHbL (HA pabomy, HA NOKYNKU, HA OB8UdCEHUE),
8bIOEIAMb IMU BETUUUHBL U OMHOULEHUS MENHCOY HUMU, NPUMEHAMb UX NPU PeUleHUU 3a0ay, KOHCMPYupo8ams cOOCMBEeHHble 3a0aiu YKA3aHHbIX MUNOo8.

B noBceaHeBHOI )KM3HU M IPU U3YYE€HHH IPYTUX NMPEAMETOB:

®  guidenAmb npu peweHuu 3a0a4 Xapakmepucmuky pAacCMampueéaemou 6 3aoaye Cumyayui, OMmIuYHble OMm pealbHblX (me, om KOMOpbiX
abecmpazuposaniucy), KOHCMpyuposams HO8ble CUMYAyuu C YY4emom SMux Xapakmepucmuk, 8 4aCMHOCMU, Npu peuleHuu 3a0ay Ha KOHYeHmpayuu,
VUUmMvleams NIOMHOCMb 8eUiecmad;

®  pewambs U KOHCMPYUPOBAMb 3a0a4U HA OCHOBE PACCMOMPEHUs PEalbHbIX CUMYayull, 8 KOMOpbliX He mpedyemcs MOYHbIU 8bIYUCTUMENbHBI
pesynvmam,

®  pewams 3a0a4u HA OBUICEHUE NO PeKe, PACCMAMPUBAS PA3Hble CUCMEMbl OMCcUemd.

Harnsinaasi reomerpus

I'eomeTpuueckue purypsnl

®  u3BIEKAMb, UHMEPNPEMUPOBAMb U NPEOOPAZ06bIEANb UHPOPMAYUIO O 2EOMEMPUYECKUX PUSYpax, NPeOCMABIeHHYI0 HA YEPMENCaX,;

®  uzo0bpasicamv uzyuaemvie ueypvl om pyKu u ¢ ROMOUbIO KOMNbIOMEPHLIX UHCMPYMEHMOS.

N3mepennsi u BHIYHCIEHHSA

®  BLINOIHAMb UMEPeHUe ONIUH, PACCIOAHUL, 8EIUYUH Y208, C NOMOWBIO UHCIMPYMEHMO8 O USMEPEHUll OUH U Y208,

®  BLIUUCTAMD NIOWAOU NPIAMOY2OIbHUKOS, KBAOPAMO8, 00beMbl NPAMOY2O0IbHbIX NAPALLeNenunedos, Kyoos.

B noBceHeBHO KU3HM U NIPH U3YYEHHHU APYTUX NMPEIMETOB:

®  BLIYUCTAMb PACCMOAHUSA HA MECIMHOCIMU 8 CIAHOAPMHBIX CUMYAYUSIX, NIOWAOU YUACTKO8 NPAMOY20IbHOU (hopMbL, 00beMbl KOMHAM,

®  BLINOIHAMb NPOCMeUUUe NOCMPOEHUSL HA MECIMHOCTU, HEOOX0OUMbLE 8 PEAbHOU IHCUSHU,

®  OyeHUuBamMb pazmepvi peaibHbiX 00BLEKMO8 OKPYHCAIOUe20 MUPQ.

HcTopusi MaTeMaTHKHU

o Xapakmepuzoeamsv 6K1A0 8blOAIOWUXCS MAMEMAMUKO8 8 PA3GUMUE MAMEMAMUKU U UHbIX HAYYHbIX 001acmell.

BoinyckHuk HayuuTcesi B 7-9 Kjaccax (aJsl MCHOJIB30BAaHHST B TOBCEJIHEBHON MKM3HM W o0ecnedeHHs] BO3MOKHOCTH YCHENIHOIO
NPO0JIzKEeHUs1 00pa30oBaHUsI HA 6A30BOM YPOBHeE)

DJIeMeHThI TEOPUU MHOKECTB H MATEMATHYECKOI JIOTUKH

e  OIEPHPOBATH Ha (GA30BOM YPOBHE” IIOHSTHSIMI: MHOXECTBO, YJIEMEHT MHOJKECTBA, TT0IMHOKECTBO, IPUHAUTICKHOCTD;

® 33JjaBaTh MHOYKECTBA IMEPEUHCICHUEM HX DJIEMEHTOB;

® HAXOJWTh MepeceueHne, 00beTMHEHHE, TOJIMHOKECTBO B MPOCTEUIITNX CUTYAIIHSIX;

e omepupoBaTh Ha 6a30BOM YpPOBHE: ONpEEIICHNEe, aKCHOMA, TEOPEMa, TOKA3aTeIbCTBO;

® TPHUBOJUTH MPUMEPHI ISl IOITBEPKICHUSI CBOUX BBICKA3bIBAHHIA.

B noBceHeBHO¥ KU3HM U TIPH U3YYEHHHU JAPYTUX MPEIMETOB:

2 3,H€CI) " fajiee — pacro3HaBaTb KOHKPECTHBIC MTPUMEPDIL 06HII/IX MOHSTUH I10 XapaKTCpHbIM IIPpU3HAKaM, BBIIIOJIHATH HCﬁCTBHH B COOTBETCTBUU C OIPCACIICHUCM U HpOCTeﬁmHMH
CBOIiCTBaMHU HOHHTHﬁ, KOHKPETHU3NPOBATH IPUMEPAMHU 061111/16 TIOHATHS.



®  OpPUEHTHPOBATHCS B TrpapuyeckoM MpenCTaBICHUH MHOXECTB JJS ONMHCAHUS pealbHBIX MPOIIECCOB U SBICHHIA, NMPH PEUICHUU 3a/ad APYTHX
y4eOHBIX IPEMETOB.

Yucaa

e omepupoBaTh Ha 0A30BOM ypPOBHE MOHATHAMH: HATYPAJIbHOE YUCIIO, LIEJI0E YUCI0, OOBIKHOBEHHAS P00k, AeCATHYHAS IpO0b, CMEIIaHHAas Jpo0b,
palMoHaIbHOE YUCII0, apU(PMETHUECKUI KBaAPATHBII KOPEHB;

®  JCIOJIB30BaTh CBOMCTBA YMCEJ U NPABUJIA JCHUCTBUN IIPU BBIIIOJHEHUN BBIYMCIICHU;

® HCIOJIb30BATh NMPU3HAKHU JACIIUMOCTU Ha 2, 5, 3, 9, 10 npu BHITIOJHEHUH BBIYMCICHUN U PEIICHUN HECJIOXKHBIX 3a/a4;

®  BBIIOJIHATH OKPYIJIEHUE PALlMOHAJIBHBIX YHCET B COOTBETCTBUHU C IIPaBUIIAMU;

®  OLIEHMBATh 3HAYECHUE KBAJPATHOI'O KOPHSI U3 MOJOKHUTEIBHOTO LIEJIOT0 YUCIIA;

®  UMETh [IPEJICTAaBICHHUE O PAllMOHAJIbHBIE U UPPAIIMOHAIbHbBIE YNCIIA;

®  CpaBHUBATh YUCIIA.

B noBcenHeBHOM KU3HHM M IPH M3YYCHHHU APYTHX NPEIMETOB:

®  OLEHUBATh PE3Y/IbTATHI BBIYUCICHUN IPU PEILICHUU IPAKTUUECKUX 3a]ay;

e  BBIOJIHATH CPABHEHHE YKCEIl B PEATIbHBIX CUTYaIUIX;
®  COCTaBJIATH YMCIIOBBIE BHIPAYKEHUS MPU PELLIEHUH MPAKTUYECKUX 3a/1ad U 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB.

ToxknecTBeHHbIE IPe0OpPa30BaHUA

®  BBINOJHATH HECIOXKHbIE NPeoOpa3oBaHMs Ui BBIYMCICHUS 3HAUEHUM YHCIOBBIX BBIPAKEHHH, COAEPIKAIIMX CTENEHU C HATypaJbHBIM
rokaszareseM, CTENIEHH € eJIbIM OTPHUIIATEIbHBIM IIOKA3aTeleM C UCIIOJIb30BaHUEM CIIPaBOYHOM MH(OpMaIuy;

®  BBINOJIHATH HECIIOKHBIE TPEe00pa30BaHus 1IEJIbIX BHIPAXKEHUI: paCKpbIBaTh CKOOKH, IPUBOAUTH MIOJIOOHBIE CIIaraeMsble;

®  1CIOJIBb30BaTh (DOPMYJIBI COKPAILIEHHOTO YMHOXEHUS (KBaJpaT CyMMBbl, KBaJpaT pa3HOCTH, Pa3HOCTh KBAAPATOB) ISl YIIPOILEHUS BBIYUCIECHUN
3HA4EeHUH BBIPAKEHUI C MCIIOJIb30BaHUEM CIIPaBOYHON MH(OpMaIuy;

e  BBINOJIHATH HECIIOKHbIE TPeoOpa3zoBaHusl APOOHO-TMHENHBIX BBIPAXKEHUN U BBIPAXKEHUN € KBaIPATHBIMU KOPHSMHU.

B noBcexHeBHO KU3HM M NIPU U3YYEHHHU APYTUX NPeIMETOB:

® [IOHMMAaTh CMBICJI 3alIMCH YHCJIA B CTAHJAPTHOM BUJE;

e  omnepupoBaTh Ha 6a30BOM YPOBHE MOHITHEM «CTaHIAPTHAs 3alUCh YHUCIIAY.

YpaBHeHHs U HEPABEHCTBA

e onepupoBaThb Ha 0a30BOM YpOBHE TMOHSATUSMHU: PAaBEHCTBO, YHCIOBOE DPABEHCTBO, YpaBHEHME, KOPEHb YPAaBHEHMsI, PEUICHHE YpaBHEHUS,
YICIIOBOE HEPABEHCTBO, HEPABEHCTBO, PEIlIEHNE HEPABEHCTBA;

®  [IPOBEPATH CNPABEIIMBOCTH YUCIOBBIX PABEHCTB M HEPABEHCTB (IIPU HEOOXOIMMOCTH € OTIOPO Ha oOpasen);

e  pemlarh JMHEWHBIE HEPABEHCTBA M HECIIOJKHBIE HEPABEHCTBA, CBOASILNECS K TMHEWHBIM;

®  pemIath CUCTEMbl HECIOKHBIX JTMHEHHBIX YpaBHEHUN, HEPABEHCTB;

®  [POBEPATH, ABJSAETCS JIU TaHHOE YUCIIO PELIEHHEM ypaBHEHUs (HEpaBEHCTBA);

e  pelaTh KBaJpaTHbIC YPABHEHUS MO GOpMYJie KOpHEH KBaJpaTHOTO YpPaBHEHMsI C ONTOPON Ha CIIPaBOYHYIO HH(POPMALIUIO;

e  u300pakaTh pEIICHHs HEPABEHCTB U UX CUCTEM Ha YHMCIIOBOM MPSIMOH.

B noBceaHeBHOM KU3HHM M NIPH U3YYECHHHU APYTHX NPEIMETOB:

®  COCTaBJIATH M peIIaTh JUHEWHBIC YPAaBHEHUS IPU PEIICHUH 3a/1a4, BO3HUKAIOIINX B JPYTrUX y4EOHBIX MpeAMETax ¢ BU3YalbHOH OMOPOI.



DyHKIUH

®  HAaXOAUTh 3HaueHHE (PYHKIMHU IO 33JaHHOMY 3HAYEHHIO apryMEHTa 10 BU3YaJIbHOM O1ope;

®  HAXOJAUTh 3HAUEHHE apryMEHTa I10 3aJaHHOMY 3HA4YE€HUIO (YHKLIUU B HECIIOXKHBIX CUTYaLlUsAX apryMEHTa 110 BU3YyaJlbHOM OMope;

®  OIpEIENATH ITOJ0KEHUE TOUKH 110 €€ KOOpAMHATaM, KOOpJUHAThI TOUKH I10 €€ I0JI0KEHUIO0 Ha KOOPAMHATHOM IJIOCKOCTH;

e 10 TpaQuKy HaXOJUThb OOJIACTH OIPENENICHUS, MHOXECTBO 3HAYCHWH, HYIM (YHKIHUU, MPOMEKYTKH 3HAKOIOCTOSHCTBA, IMPOMEXYTKH
BO3pacTaHMs U YOBIBaHU, HAaNOOJIbIIIEe U HAMMEHbIIIEe 3HAYCHHS (DYHKIIMU; CTPOUTH TpauK TUHEHHON (HyHKITUH,

®  [IPOBEPATH, SIBJIAETCS JIU JaHHbIHN rpaduk rpapukoM 3a7aHHON QyHKIMK (JIMHEHHOH, KBaJpaTUYHOMU, 0OpaTHON MPONOPLUOHAIBHOCTH);

e  onpenessaTh NpUOJINKEHHbIE 3HAYEHUSI KOOPAUHAT TOUYKH IepecedeHus TpapuKoB (yHKIMIA;

®  OpPUEHTHUPOBATHCS B MOHATHUSX U ONEPUPOBATH UMM Ha 0a30BOM YPOBHE: I1OCIEI0BATEIbHOCTD, apupMeTHUECKasl IPOrpeccus, reoMeTpudecKas
IIporpeccus;

e  pemarb NPOCTEUIINE 33a7a4l Ha IPOTPECCUH, B KOTOPBIX OTBET MOXKET OBITh MOJIyYeH HENOCPEICTBEHHBIM MTOJICYETOM 0€3 MpUMEHEHHs (popmyi.

B noBcegHeBHOI )KM3HM M IPU U3YYEeHHH APYIUX NPeIMeTOB:

®  UCIONB30BaTh IpaUKU pealbHBIX IPOLECCOB M 3aBUCUMOCTEH Ji OIpENelIeHHMs] UX CBOMCTB (HaWOOJbIIME M HAUMEHbBIIWE 3HAUYEHUS,
MIPOMEXYTKH BO3pACTaHMsI U yOBIBaHUS, 00JACTH MOJIOKUTEIBHBIX M OTPUIIATEIBHBIX 3HAYCHUH U T.11.);

®  UCMOJb30BaTh CBOMCTBA JMHEHHON (DYHKLIMHU U €€ TpaUK NpH pelIeHUH 3aJa4d U3 APYruxX y4eOHBIX IPEIMETOB.

CrarucTUKa U TeOpUsi BEpPOSATHOCTE

®  UMETh MPEJCTABICHUE O CTATUCTHYECKUX XaPaKTEPUCTHKAX, BEPOSATHOCTH CIYYaiiHOTO COOBITHSI, KOMOMHATOPHBIX 3a/1a4ax;

®  TIPEJCTaBIATH IaHHBIE B BUJIE TAOJIUII, TUArpaMM, TPapUKOB ¢ ONOPOH Ha oOpaserr;

e  yyTaTh MH(OPMAIHIO, IPEICTABICHHYIO B BUJIE TAOIHIIBI, AUAarpaMMbl, rpaduka;

®  OIIGHWBATh BEPOATHOCTH COOBITHS B IPOCTEHIIINX CITydasix;

®  UMETh MIPEJCTABICHHUE O POJIM 3aKOHA OOJIBIINX YHCET B MACCOBBIX SIBICHUSX.

B noBcegHeBHOI )KM3HM M IPU U3YYEHHUH APYIUX MPeaMeTOB:

®  OLEHHUBATh KOJWYECTBO BO3MOKHBIX BAPHAHTOB METOJIOM Iepedopa;

®  UMETh MPEJCTABICHUE O POJIH MPAKTUIECKH JOCTOBEPHBIX M MAJOBEPOSTHBIX COOBITHIA,

® UMETh TPEJACTAaBICHHE O CPAaBHEHHHM OCHOBHBIX CTATHCTHYECKUX XapaKTEPHCTHK, MOJNYYCHHBIX B TPOIECCE PEUICHHs MPHUKIATHON 3amaqw,
W3YUYEHHS PEaTbHOTO SIBJICHUS,

®  OIIGHUBATh BEPOATHOCTh PEATbHBIX COOBITUI U SBICHUI B HECIOXKHBIX CUTYAIHSX.

TekcroBble 321241

®  pemIaTh HECJIOXKHbBIE CIOKETHBIE 337Ul Pa3HbIX TUIIOB Ha BCEe apu(pMEeTHUECKHE NeICTBUS;

® CTpOMTHb MOJEIb YCJIOBHUS 3aqaud (B BUAE TaOJMIBI, CXEMbl, PUCYHKAa WM YpaBHEHHUs), B KOTOPOH JaHbl 3HAYCHHMs JBYX H3 Tpex
B3aMMOCBSI3aHHBIX BEJIMYMH, C LIEJIbIO MOMCKA PELICHUs 3aJ]auHl 110 BU3yalbHOMY 00pasily;

®  COCTaBJIATH IJIaH pEIICHU 3a/1auH;
BBIJICJIATH ATAIlbl PELICHUS 3a/]auy;
MHTEPIPETHUPOBATh BEIUUCIUTEIbHBIE PE3YIbTATHI B 33]]a4€, UCCIIEI0BATh MOJIYYEHHOE PELICHHE 3a1a4H;
3HATh pa3IMyue CKOPOCTeN 0ObEKTa B CTOSTUEH BOJIE, IPOTUB TEYEHUS U [0 TEUEHUIO PEKU;
pelaTh 3aja4n Ha HaX0XKJICHHE YaCTH Yucila M 9Hcia M0 €ro YacTH;



e pemiarh 3aJa4d Pa3HBIX TUMOB (Ha MOKYIKH, HA JIBIXKEHUE), CBSA3BIBAIONIUX TPH BEIUMYUHBI, BHIICIATH ST BEIUYHHBI U OTHOIICHUS MEXITY
HUMU;

e pemarh 33Ja4d Ha PalOTy, CBSA3BIBAIOLIUX TPU BEJIMYMHBI, BBIACNIATH 3TU BEIUYMHBI M OTHOIICHUS MEXAY HUMHU IO QJITOPUTMY Y4eOHBIX
JIEHCTBHIA;

®  HaxXOJUTh MPOIEHT OT YUCIIA, YUCIIO MO MPOILIEHTY OT HEr0, HAXOUTh MPOLIEHTHOE CHIKEHUE WIIM IPOLEHTHOE MOBBIIICHUE BETUYHUHBI;

®  pemIaTh HECIOXKHbBIE JIOTHYECKUE 3a]Jauld METOJIOM PACCYXKACHUM.

B noBceHeBHO KU3HM U NIPU U3YYEHHHU APYTUX NPeIMETOB:

®  y4acTBOBaTh B 0OCYKJIEHUH TMIIOTE3BI O BOSMOXKHBIX MPEACITBHBIX 3HAYCHHUSIX UCKOMBIX B 33/1aU€ BEJIMUUH (JIE1aTh MPUKUIIKY ).

I'eomeTpuueckue purypsi

e  omnepupoBaTh Ha HA30BOM YPOBHE MOHATUSMU T€OMETPUUECKUX PUTyp;

®  U3BJICKaTh MHPOPMAIIHIO O TEOMETPUUYECKUX (PUTypax, MPEACTABICHHYIO HA YePTeKax B IBHOM BH/IE;

®  MPUMEHSTH AJIS peUIeHHs 3a/1a4 reoMeTprudeckue PaKThl, €CIIM YCIOBHS UX IPUMEHEHHUS 3a/1aHbl B SBHOU (hopMme;

®  pelaTh 33/1a4M Ha HAXOXKJIECHHUE TEOMETPUUCCKUX BEIMYHMH 110 00pa3iiam WIn aJropuTMaM.

B noBce1HeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  CIOJIb30BAaTh CBOWCTBA IF€OMETPHUUECKHX (DUTYp Ui pelIeHHs TUIOBBIX 3a/1ay, BOSHUKAIOIIUX B CUTYAI[USX IMOBCEAHEBHOW XU3HU, 33]ad
MIPAKTUYECKOTO COJIEPKaHUS.

OTHOmEeHus

e omnepupoBaTh Ha 0a30BOM ypOBHE MOHATHAMH: PaBEHCTBO (QUTYp, paBHble (DUTYpBI, PAaBEHCTBO TPEYTOJbHHUKOB, MapauIeTbHOCTh MPSMBIX,
MEPIEeHIUKYISAPHOCTD MPSIMBIX, YTIIBI MEXAY MPIMBIMU, IEPIECHAUKYIISAP; OPUEHTUPOBATHCS B MOHSATHAX: HAKIIOHHAS, TPOSKIIHS.

B noBce1HeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

®  ICIOJIb30BAaTh OTHOILICHHUS JIJIsl pEHICHUS MPOCTEHIINX 3a/a4, BO3HUKAIOIINX B PEATbHOM JKU3HH.

N3mepenus u BoIYMCIEHUS

®  BBHINOJHATH U3MEPEHUE JUTUH, PACCTOSHUM, BEIMYUH YTJIOB, C IIOMOIIBI0O HHCTPYMEHTOB JIJIS U3MEPEHUM JIJTUH U YTJIOB;

e TpUMEHATh (HOPMYJIBI MEpUMETpa, IUIOMIAJU U 00BbeMa, TUIOMIAAN MOBEPXHOCTH OTICIbHBIX MHOTOTPAHHUKOB MPU BBIYMCIICHUSIX, KOT/A BCE
JTAaHHBIE UMEIOTCS B YCIIOBHH;

e mpuMeHsATh Teopemy [ludaropa, uMeTs mpenCcTaBICHHE O MPUMEHEHUU 0A30BBIX TPUTOHOMETPUUYECKUX COOTHOIICHUHN /Il BHIUMCICHUS JUJTHH,
pacCTOSHUH, TIIOMIAACH B MPOCTEUIIINX CIydasiX.

B noBceHeBHO KU3HM U TIPH U3YYEHHHU JAPYTUX MPEIMETOB:

®  BBIYHCIATH PACCTOSIHHMSI HA MECTHOCTH B CTAHJIAPTHBIX CHUTYAIUAX, TUIOMIAJNA B MPOCTEUIUX CIIydasx, MPUMEHATh (GOPMYIIBI B MPOCTSHIINX
CUTYAITUSAX B IIOBCEIHCBHOM KHU3HU.

I'eomeTpuuyeckue nocTpoeHus

e  U300paxaTh TUIIOBBIE TUIOCKHE PUTYPHI U (PUTYPHI B TPOCTPAHCTBE OT PYKH U C TIOMOIIbIO HHCTPYMEHTOB.

B noBceHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

®  BBINOJIHATH MPOCTEHININE TOCTPOCHHUS HA MECTHOCTH, HEOOXOIMMBIEC B PEATbHOM JKU3HH.

I'eomeTpuueckune npeodpa3oBaHus

®  CTpouTh (pUTypy, CAMMETPHUYHYIO TAaHHOK (PUType OTHOCUTEIIHO OCH M TOYKH C OTIOPOM Ha 0Opaszell.



B noBceHeBHOI KU3HM U IPH U3YYEHHUH APYTUX NPeIMETOB:

®  UMETh IIPEACTABJICHHUE O JBMKEHUH OOBEKTOB B OKPYIKAIOIIEM MHPE;

®  UMETh IIPEACTABJICHUE O CHMMETPUYHBIX (DUTYypax B OKPYIKaAIOIIEM MHPE.

BekTopbl 1 KOOPAMHATHI HA MJIOCKOCTH

®  UMETh MPEJCTABICHUE O MOHATHUAX: BEKTOP, CyMMa BEKTOPOB, TPOU3BEECHNE BEKTOPA HA YUCIIO, KOOPIMHATHI Ha TIJIOCKOCTH;

e  ompenensaTh NPUOIMIKEHHO KOOPIUHATHI TOYKH I10 €€ H300paKEHUIO Ha KOOPAMHATHOM IJIOCKOCTH.

B noBceqHeBHOM KM3HM U NIPU U3YYEHHH IPYTUX MPeAMETOB:

L] OpI/IeHTI/IpOBaTLCSI B UCIIOJIb30BAHUHU BeKTOpa JJIA peI_HeHI/ISI HpOCTGfIHlPIX 3a41a4 Ha onpe;[eﬂeHHe CKOpOCTI/I OTHOCUTCIBbHOT'O IBUXXCHHA.

HcTopust MaTeMaTuKu

®  UMETh IPEACTABICHUE O HEKOTOPHIX (PaKTax U3 UCTOPHH MaTEMaTHKH;

e [IOHMMAaTh POJIb MATEMATHKH B pa3BuTuu Poccum.

MeToanl MaTeEMATHKH

L] OpI/IeHTI/IpOBaTBCﬂ B I/I3yIIeHHI)IX METOAax pGIHGHI/IFI paSHBIX THUIIOB MaTEMATHYCCKHUX 3aJ1a4,

®  UMETh [IPEACTABJICHUE O MATEMAaTUYECKUX 3aKOHOMEPHOCTSAX B OKPY’KAIOIIEH IeHCTBUTEIIBHOCTU U IPOU3BECHUSAX UCKYCCTBA.

BpINyCKHUK NMOJIYYUT BO3MOKHOCTh HAYYHUThCSH B 7-9 Kiaccax 1 o0ecniedyeHus BO3MOKHOCTH YCIIEIIHOT0 MPOJ0JKeHUs1 00pa30BaHusl HA
0a30BOM ypoBHe

DJIeMeHTbI TEOPUMH MHOKECTB U MATEMATHYECKOM JIOTUKH

o Onepuposamv NOHAMUAMU. ONpeodeleHue, meopemd, aKkCuomda, MHONCECMB0, XaPAKMePUCMUKU MHOMCECMEA, dJIeMeHm MHOMCeCmad, nycmoe,
KOHeUHOoe U OeCKOHeUHOe MHOMCECTBO, NOOMHOICECMBO0, NPUHADTIEHCHOCb, BKIIOYEHUE, PABEHCIBO MHONCECME;

®  u300padxcamov MHONMCECEA U OMHOUEHUE MHONCECE C NOMOWBIO KPY208 Diilepa, UCNONb3YS al2OPUMM Y4eOHbIX Oeticmeull;

® onpe()eﬂﬂmb l’lpMHCld]l@JfCHOCﬂ’lb JNIeMeEeRMa MHOHCeCcme)y, O6’b€0uH€H1/H‘0 U nepecederuro MHoacecme,

® 3ada6amb MHOIHCECMBO C NOMOULbIO nepevsuUcCenusl 31eMermaoe, Cl06€CHOC0 ONUCAHUAL,

® onepupoeanib NOHAMUAMU. 6blCKA3blBAHUE, UCMUHHOCNIb U JIOHCHOCMb 6blCKA3bI6AHUA, Ompuyanue 6blCKa3bl8aH1/l12, onepayuu Had
8bICKA3bIGAHUAMU. U, UTU, HE, YCIIOBHbIE BbICKAZBIBAHUSA (UMNIUKAYULL),

® Ccmpoumbs 6blCKA3bI6AHUA, OMPUYAHUA 6blCKa3bl8aHuﬁ.

B noBceHeBHOI KU3HM U NIPH M3YYEHHUH JAPYTUX NPeIMETOB:

®  yyacmeosams 8 NOCMPOECHUU YENOUYKU YMOZAKIIOYeHUL HA OCHOBE UCNOIb308AHUS NPABUIL IOCUKU,

®  UCNONL308AMb MHONCECMBA, ONEPAYUU C MHONCECMBAMU, UX epaghuueckoe npedcmasieHue 0Jisi ONUCAHUS PeanlbHbIX NPOYeCco8 U A6IEeHUII.

Yuciaa

®  0onepuposamsv NOHAMUAMU: MHOICECMBO HAMYPALbHBIX YUCEL, MHONCECTNEO YENbIX YUCEN, MHOICECMBO PAYUOHATbHBIX YUCET, UPPAYUOHATLHOE
YUCNIO, KBAOPAMHBIU KOPEHb, MHONCECMB0 OelUCMBUMENbHbIX YUCel, 2eOMempuiecKas UHMepnpemayus HAmypaibHulX, UYevlX, pPAYUOHATbHBIX,
OelcmeumesbHbIX YUce,

®  NOHUMAMb U OOBACHAMb CMBICT NOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCIA,

®  GBLINOJHAMb BLIYUCTEHUS, 8 MOM YUCTE C UCNONIb308AHUEM NPUEMO8 PAYUOHANbHBIX BbIYUCTEHUL,

®  GLINOIHAMb OKPY2IeHUE PAYUOHATbHBIX YUCETL C 3A0AHHOU MOYHOCMbIO,

®  CpasHuamv payuoOHaIbHble U UPPAYUOHATbHBIE YUCTA,



®  npeoCcmasiams PAYUOHAIbHOE YUCTO 8 8Ude 0eCAMUUHOU OpoOU

®  YNoOpsA0OUUBAMb YUCIA, 3ANUCAHHbIE 8 8UOE 0OLIKHOBEHHOU U 0eCAMUYHOU OpodU;

o naxooumv HO/[ u HOK uucen u ucnonv3oeams ux npu peuteHuu 3a0ad.

B noBceaHeBHOI )KM3HN M PU U3YYE€HHH IPYTHX MPEIMETOB:

®  NpUMEHAMb NPAGUILA NPUOTIUINCEHHBIX BbIYUCIEHUL NPU PeUleHUY NPAKMUYeCKUX 3a0ay U peuleHuy 3a0ay Opyeux y4eOHblX npeomMemos;

®  BLINOIHAMb CPABHEHUE Pe3VIbMAMO8 BbIYUCTIEHUL NPU PeUeHUU NPAKMUYECKUX 3a0a, 8 MOM YUCLe NPUOTUNCEHHBIX 8bIYUCTIEHULL,

®  COCMABIAMb U OYEHUBAMb YUCTIOBbIE BLIPAIICEHUS NPU PEUEHUU NPAKMUYECKUX 3a0a U 3a0ay U3 Opyeux y4eOHbIX npeomMemos;

®  3aNUCbIBAMb U OKPY2ISAMb YUCLO8blE 3HAUEHUSA PEeAbHbIX 8ENUUUH C UCNONIL30BAHUEM PAHBIX CUCTNEM USMEPEHUsL.

ToxnecTBeHHbIE IPe0Opa3oBaHusA

®  onepuposamv NOHAMUAMU CIENEHU C HAMYPATbHbIM NOKA3AMeNeM, CMeneHu ¢ YelblM OMpUuyameibHbiM NOKA3amenem,

®  GLINOIHAMb NPEOOPA308AHUS YENbIX BLIPANCEHUL: OCUCMBUSL ¢ OOHOUNEHAMU (CTOJHCEHUe, bIYUMAaNUe, YMHOMCEHUE), OeUCMBUsL C MHO2OUIeHAMU
(cnodwcenue, goluumanue, YMHoONMCeHUE),

®  GLINOIHAMb PA3NI0JCEHUEe MHOSOYNEHO8 HA MHONCUMENU OOHUM U3 CNOCODO08: BbIHECeHUe 3d CKOOKY, 2PYNNUpOSKd, UCNOIb308aHUE (POopMmyL
COKPAWEHHO20 YMHONCEHUSL,

®  gvidenamb K8AOPAm CyMMbl U PAZHOCMU OOHOYIEHO8;

®  PacKnaovbi8amsv HA MHOMCUMENU KBAOPAMHbIL MPEeXUieH,

®  BLINOIHAMb NPEOOPAZ0BAHUSL BbIPANCEHUL, COOEPAHCAUUX CTNENEeHU C YeTbIMU OMPUYAMETbHbIMU NOKA3AMeNaMU, NePeXoOUums om 3anucu 8 8uoe
CcmeneHu ¢ YeaviM OmpuyamenbHulM noKazamenem K 3anucu 8 suoe opoou,

®  GLINOIHAMb NPeodpazosanusi OPOOHO-PAYUOHANBHBIX GbIPAJNCEHUN. COKpaujeHue Opobell, npusedenue aneedpauyeckux Opobeti K obujemy
SHAMEHAmeno, CLONCEeHUe, YMHONCEHUe, OelleHue aneeopauieckux opoobeti, 8o3gedenue aieeopauieckol opoou 8 HamypaibHy0 U Yeiyro ompuyameibHyio
cmenetb;

®  BLINOIHAMb NPEOOPAZOBANUSL BLIPANCEHUU, COOEPAHCAUUX KBAOPAMHbIE KOPHU,

®  gvI0eNAMb K8AOPAN CYMMbL UTU PAZHOCTU OBYUTIEHA 8 BbIPANCEHUSX, COOePAHCAUUX KBAOPAMHbBLE KOPHU,

®  BLINOIHAMb NPEOOPAZOBANUSL BLIPANCEHUU, COOEPAHCAUUX MOOYTb.

B noBceaHeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  BLINOIHAMb NPEOOPA30BANU U OCUCMBUS C YUCIAMU, 3ANUCAHHBIMU 8 CIMAHOADMHOM 8U0e;

®  BLINOIHAMb NPEOOPA30BANU ANCEOPAULECKUX BbIPANCEHUL NPU PeUeHUU 3a0ay Opyeux y4eOHbIX npeoMemos.

YpaBHeHNs U HEPABEHCTBA

®  onepuposamv NOHAMUAMU: YPAGHEHUE, HEPABEHCMB0, KOPeHb YPABHEHUs, DpeuleHue HepaseHCMEd, DPABHOCUNIbHble YPABHeHUs, O001aAcCmb
onpeodenenus ypaeHe s (HepaseHcmea, CUcmemsl YpasHeHUull Ul HepageHcms),

®  pewams TUHElHble YPAGHEHUs U YPABHEHUS, CB00UMbLE K TUHEUHBIM C NOMOWbIO MONCOECMBEHHBIX NPe0OPA3068aAHUI,

®  pewams KAOPAMHbIE YPAGHEHUS U YPABHEHUS, CBOOUMbLE K KBAOPAMHBIM C NOMOUBIO MONCOECNEEHHBIX NPe0OPA308aHULL

®  pewamsb OPOOHO-TUHELHbLE YPABHEHUS,

e pewams npocmetiuiue uppayuonansivle ypasrenus suda || f(x) =a, \/ f(x)= \/ g(x);

n
®  pewams ypagHeHus euoa X =a;



®  pewambs ypasHeHUs CNOCODOM PA3LONCEHUS HA MHONCUMENU U 3AMEHbL NePEMEHHO,
®  UCNOIB308AMb MEMOO UHMEPBAILO8 OIS peUleHUs YeablX U OPOOHO-PAYUOHATILHBIX HEPABEHCMS.
B noBceHeBHO KU3HM U NIPU U3YUYEHHHU APYTUX NPeEIMETOB:

® cocmaenams U peuams JuHelnble U KeaopamHvle YpasHeHus, YPAGHeHUs, K HUM C800AWUECs, CUCIEMbl TUHENHbIX YPAGHEeHUl, HepaABeHCME npu
peuteHul 3a0ay Opy2ux yueOHvlX npeomMenos;

®  BLINOIHAMb OYEHKY NPABOON000OUsI Pe3yIbmamos, NOLYYAeMbIX NPU PEUeHUU TUHEUHbIX U K8AOPAMHbLIX YPAGHEHUU U CUCTeM JTUHEUHbIX
VPABHEHUIl U HePABEeHCME NPU PeueHUU 3a0ay Opyeux yYueOHbIX npeoMemos;

®  guLIOUpamb COOMEEMCMEYIOUUE YPABHEHUS, HePABEHCMEA UL UX CUCmeMbl OJisl COCMABIEHUs MAMeMAmu4ecKoli Mooenu 3a0aHHOU peanrbHOU
cumyayuy uiu NPUKIAOHoU 3a0ayu,

®  yMemb UHMEPNPEeMUPO8ams NOJIYHUEHHbIU NPU PeuleHUU YPABHEHUs, HEPABEHCMEA U CUCHEMbl Pe3YIbmam 8 KOHmMeKcme 3a0aHHOU PeanrbHOll
cumyayuy uiu nPUKIAOHOU 3a0ayu.

DYyHKIUH

®  onepupogamv NOHAMUAMU: (DYHKYUOHANbHAS 3A8UCUMOCTMb, (DYHKYUS, 2paduKk GyHKyuu, cnocobsvl 3a0anus QYHKYuu, apeymenm u 3HauyeHue

Gynurkyuu, obracme onpeoeieHus U MHONCECMBO 3HAYEHUU QYHKYUU, HYIU DYHKYUU, NPOMENCYMKU 3HAKONOCMOSHCMEd, MOHOMOHHOCMb (DYHKYUU,
YeMmHOCMb/HeYemHOCMb QYHKYUU,

.. . . . ] k
e cmpoumb 2pauxu ITUHEUHOU, K8AOPAMUYHOU HKUULL, 0OpAMHOU NPONOPUUOHATLHOCINU, HKYUU 6UOA. v =g+ ——o0 =Jx =3x,
Yy y >y
X

y =[xl

® Ha npumepe K8AOPAMUYHOU DYHKYUU, UCHOb308AMb npeobpazosanus epaguxa @yukyuu Y=f(x) ons nocmpoenus epaguxos QyHKkyui
y=af (kx+b)+c>’

® cocmaenamov YpAaGHeHUs NPAMOU NO 3A0AHHBLIM YCIOBUAM: NPOX0OsUel Yepe3 08e MOUYKU ¢ 3a0AHHbIMU KOOPOUHAMAMU, NPOX0Osuel depes
OaHHYI0 MOYKY U NAPANNENbHOU OAHHOU NPAMOIU,

® uccredogamsv GYHKYUIO no ee epaghuxy;

®  HAXOOUMb MHONCECME0 3HAUEHU, HYIU, NPOMENHCYMKU 3HAKONOCMOAHCIEA, MOHOMOHHOCIU K8AOPAMUYHOU YYHKYUU,

®  onepupoeamv NOHAMUAMU: NOCTIE008AMENbHOCIb, APUPDMEMUUECKAsl NPOSPECCUsl, 260MEeMPULECKAsl NPOSPECCUsl

®  pewams 3a0a4u HA APUPMEMUUECKVIO U 2E0MEMPUUECKYIO NPOSPECCUIO.

B noBceHeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  ULIIOCMPUPOBAML C NOMOWBIO 2PAPUKA PEanbHYI0 3a8UCUMOCTb UTU NPOYECC NO UX XAPAKMEPUCTNUKAM;

®  UCNONBL308aMb CEOUCMEBA U 2PAPUK K8AOPAMUYHOU (DYHKYUU NPU PelleHUU 3a0ay U3 Opyeux y4eOHbIX npeomemos.
TexcroBble 3a1a4u

L peutams npocmoule U Cl0HCHblLE 3a0aqu PA3HbIX MUNoes,
L Ucnovbzoeams pasHbvle KpamkKue 3anucu Kaxk MOoOeu MeKCmos CLONCHBIX 3A0aY OJis nocmpoernusl NOUCKOBOUL cXeMbl u peuiteHus 3(106114,'

®  paziuuams MOOelb MeKCma u MOoOelb PeuleHuss 3a0ayl, KOHCmMpPYUposams K OOHOU MOOeNU PeuleHuss HeCA0NCHOU 3a0a4u pasHble MoOelu
mexcma 3a0a4u;

®  3HAMb U NPUMEHAMb 00a CNOCOOA NOUCKA peuleHUs 3a0ay (0m mpebo8anus K YCI08UIO U OM YCI08USL K MPeDo8aHuio);
®  MOOenUposamv paccylcoeHusi npu NOUCKe PEulerust 3a0a4 ¢ NOMOWbIO 2pagh-cxembl, UCIONb3YSL ACOPUMM YUEOHbIX OeUCm UL,



®  gblOeNAMb IMANDL PeUuleHUsl 3a0adU U COOEPACAHUE KAHCO020 IMAana;

®  yuemb 8bIOUPAMb ONMUMATLHBIN MEMOO peuleHus: 3a0aiu U 0CO3HABAMb 8blOOP Memood, PAcCCMAmMpUsams paziudnsie Memoobl, HAX00Umbs
PpasHvle peutenust 3a0a4u, eciii 603MONCHO,;

®  QHaAIU3UPOBAMb 3aMPYOHEHUS NPU PeuleHUU 3a0a4;

®  BLINOJIHAMb PA3IUYHbIE NPeoOPA308aAHUSL NPEOTONCEHHOU 3A0aiU, KOHCMPYUPOBAMb HO8ble 3a0adu U3 OAHHOU, 8 MOM YUCLe 00pamHule;

®  UHmMEPNPemupoBaAms bIYUCIUMENIbHBLE PE3YIbMAmyl 8 3a0aye, Ucc1ed08ams NOLYYeHHOe peueHue 3a0a4u,

®  QHATIU3UPOBAMb BCEBO3MOICHBIE CUMYAYUU B3AUMHO20 DACHOLONCEHUST 08YX 00BEKMO8 U UBMEHEHUEe UX XApaKmepucmux npu cO8MeCmHOM
08UdICeHUU (CKOPOCMb, 8peMsl, PACCMOsHUE) NPU peuleHUU 3a0ay Ha 08UNCEHUe 08YX 00bEeKMO8 KaK 8 0OHOM, MAK U 8 NPOMUBONOJLONCHBIX HANPABLEHUSIX,

®  UCCe008aMmb BCEBO3MONCHBIE CUMYAYUU NPU PEUeHUU 3a0ay HA 08UdNICEHIUEe N0 peKe, PACCMAMPUBANb PA3HbLE CUCIEMbl OMCYemd;

®  pewams pazHooOpasHvle 3a0ayl «HA YACUy,

®  pewams u 060CHOBHIBAMb C80€ peuleHue 3a0ay (8blOesiMb MAMeMAMUYecKylo OCHO8Y) HA HAXOHCOeHUe YaCmU YUCIA U YUCIA NO €20 YACmU HA
OCHOBE KOHKPEMHO20 CMbICAA OpoOU;

®  0co3Hasamv U 0OBACHAMb UOCHMUYHOCMb 3A0a4 PA3HLIX MUNO0G, CEA3bIGAIOWUX MPU GeIUHUHbL (HA pabomy, HA NOKYNKU, HA OBUIICEHUE),
8bLOEIAMb MU GETUUUHBL U OMHOULEHUSL MENHCOY HUMU, NPUMEHSMb UX NPU PeuleHul 3a0a4, KOHCMPYuposams coOCmMeeHHble 3a0ay YKA3AHHbIX MUNO08,

®  grademv OCHOBHBIMU MEMOOAMU PeUeHUsl 3a40ad HA CMeCU, CHAABLL, KOHYEHMPAayuu,
peutams 3a0a4u Ha NPOYeHmvl ¢ 000CHOBAHUEM, UCNOb3YSL PA3HbIE CHOCOObL;
peuams 3a0a4u Ha CI0NHCHbIE NPOYEHMbL ¢ 0OOCHOBAHUEM, UCNOIb3YS ANCOPUMM V4eOHbIX OetiCEULL,
pewamn JioeudecKue 3a0aiu pazHblMu cCnocooOamu, 8 mom 4ucie, ¢ 08yMs OJOKaAMU U C Mpemsi OIOKAMU OAHHBIX C NOMOWbI0 MAOIUY,
pewams 3a0ayu no KOMOUHAMOPUKe U Meopull 6ePOSIMHOCMEL HA OCHOBE UCNOIb306AHUSL U3YYEHHBIX MeMO008 U 000CHO8bIEAMb peuleHue;

peuams HeClodCHble 3a0adu O MamemMamuieckol Cmamucmuxe;

®  081a0emb OCHOBHbIMU MEMOOAMU PEULCHUsL CIONCEMHbIX 3a0ay. apu@memudeckull, areebpaudeckuil, nepebop 6apuaHmos, 2eomMempuyeckull,
epaghuyeckutl, NPUMEHIMb UX 8 HOBbIX NO CPABHEHUIO C U3YUEHHbIMU CUMYAYUSIX.

B noBceHeBHOM KU3HM ¥ TIPU U3YYEHHH APYTUX MPEIMETOB:

®  guIdeNAMb NpU peweHuu 3a0a4 XApakmepucmuky pacCMampueaemol 6 3adaue CUmyayuu, OmJIUYHble OM pPeaibHblX (me, Om KOMOpbiX
abecmpazuposanucy), KOHCMpyuposams HOBble CUMYayuu C Y4emom IMux Xapakmepucmuk, 8 HaCMHOCMU, NpU peuweHuu 3a0ay HA KOHYEeHMpayuu,
VUUmvleams NIOMHOCMb GeUiecmad;

®  pewambs U KOHCMPYUPOBAMb 3a0a4U HA OCHOBE PACCMOMPEHUs PEalbHbIX CUMYAayull, 8 KOMOpbliX He mpedyemcs MOYHbIU 8bIYUCTUMENbHBI
pesynvmam,

®  pewams 3a0ayu HA OBUICEHUE NO peKe, PACCMAMPUBAS PA3Hble CUCEMbl OMCYemd.

CTaTuCTHKA U TeOpHs BEPOSITHOCTEH

®  onepuposamv NOHAMUAMU. CMONOYAMble U KPY208ble OUASPAMMbL, MAbAUYbl OAHHLIX, CpeOHee apupmemuueckoe, MeOuand, Haubovuiee U
HaumeHbuee 3Hauenus 8bl00PKU, paA3mMax 8blOOPKU, OUCHEPCUsl U CMAHOAPMHOE OMKIIOHEeHUe, CIYYAUHASA USMEHYUBOCMb,

®  u3gIeKamv UHDOPMAYUIO, NPEOCMABIEHHYIO 8 MAOIUYAX, HA OUASPAMMAX, cPAPUKAX;

® cocmaeniamb madbauYybl, CMPOUMb OUASPAMMYL U SPAPUKU HA OCHOBE OAHHBIX,

®  onepuposamv NOHAMUAMU: PAKMOPUAT YUCILA, NEPECMAHOBKU U cOYemaHnus, mpey2onrvHuk Ilackans,

®  NPUMEHAMb NPABGUILO NPOU3BEOEHUs NPU PEUUEHUU KOMOUHAMOPHBIX 3a0a4;



®  onepupoeamv NOHAMUAMU. CAYYAUHLIL ONBIM, CAYUAUHBIN 8bIOOD, UCNbIMAHUE, dIeMeHMApHoe caydaunoe cobvimue (Ucxo0d), Kiaccuyeckoe
onpeoesieHue epoAMHOCMU CYHAUH020 COObLIMUS, ONEPayul HA0 CAVYAUHBIMU COOLIMUAMU,

®  npedCcmasisimeb UHGOPMAYUIo ¢ NOMOWBIO KPy208 Jiliepa, UCHOIb3YSL AICOPUMM YYeOHbIX OeUCmBULL,

®  pewams 3a0a4U HA BbIYUCTIEHUE BEPOAMHOCMU C NOOCUEMOM KOIUYeCmEd 6APUAHMOE ¢ NOMOUWbIO KOMOUHAMOPUKU.

B noBceHeBHO KU3HM U IPH U3YYEHUH IPYTUX MPeIMETOB:

®  u3BIEeKAmMb, UHMEPNPEMUPO8ams U npeodpa’oevleams UHGOPMAayur, npeoCmasieHHyl0 6 mabauyax, Ha Oudepammax, epagpukax,
OMPaNCArOWYI0 CEOUCMBA U XAPAKMEPUCUKU PEATIbHbIX NPOYECCO8 U SA61EHUIL,

®  onpedensamv cmamucmudecKue XapaKkmepucmuky 6bl00poK no mabauyam, OUazpammam, cpaguKam, bINOIHAMb CPAGHEHUE 8 3A8UCUMOCTNU OM
yenu peulenus 3a0ayu;

®  OYeHUBAMb 6ePOSIMHOCHIL PEAbHBIX COOLIMULL U SGTICHULL.

I'eomerpuueckue purypsi
onepuposamv NOHAMUAMU 2e0OMEMPULECKUX ueyp,
U361€Kamsb, UHMEPNPEMUPO8aAms U NPeodPAa308bl8aAmMs UHPOPMAYUIO O 2eOMEMPUYECKUX PUSYPaX, NPeOCMABIEHHYIO HA YePMeNHCax,
NPUMEHSIMb 2eoMempuieckKue hakmol 0 peuteHUs 3a0ay, 8 MoM YUcie, RPeonoadA2arUux HeCKOJIbKO WUAa208 PEeUeHUs,
Gopmynuposamv 6 NPOCMEUUUX CLYYAAX CEOUCMEA U NPUSHAKU Pueyp;
O00KA3bIBAMb 2e0MempudecKue YmeepiucOeHusl,
grnadems CmaHOapmuol Kiaccugurayuetll nIoCKux guayp (mpey2oivHuUKos u 4emuvlpexy2oibHUK0S).

B noBceHeBHO KU3HM U TIPU U3YUYEHHHU APYTUX NMPEIMETOB:

®  UCNONB308AMb CEOUCMBA 2COMEMPUYECKUX uyp 05l peueHus 3a0ay NpAKmu4ecko2o Xapakmepa u 3a0ay U3 CMeHCHbIX OUCYUNTUH.

OTHOmEeHNs

®  onepuposamv NOHAMUIAMU. PABEHCMBO (ueyp, pasHvle (ueypsl, paGeHCME0 MpeyeoOIbHUKO8, NAPALIETIbHOCHb NPIMbIX, NePRneHOUKYISPHOCHb
NPAMBIX, Vbl MeHCOY NPAMBIMU, NePREHOUKYIAD, HAKIOHHAS, NPOeKyuUs, no0obue gueyp, no0odHble pucypol, NOO0OHbIE MPEY2OIbHUKU,

®  npumensimo meopemy Daneca u meopemy 0 NPONOPYUOHATLHBIX OMPEIKAX NPU PEUleHUU 3A0aY,

®  Xapaxkmepuzo8amv 63aUMHOE PACNONIONCEHUE NPSMOU U OKPYIHCHOCTIU, O8YX OKPYICHOCMEIL.

B noBce1HeBHO KU3HM U TIPU U3YYEHHH APYTUX NMPeIMETOB:

®  UCNOIB308AMb OMHOWEHUSL OJISL PEUeHUs: 3a0a, BO3HUKAIOWUX 8 PeAibHOU HCUZHU.

N3mepeHus u BLIYHCTEHHS

®  onepupogamv NPeOCmMAsieHUsIMU 0 ONIUHe, NI0WAoU, obveme Kax seruuurnamu. [Ipumensme meopemy Ilugacopa, popmynvt niowaou, oo6vema
npu peuwleHul MHO20WA208bIX 3a0ai, 8 KOMOPLIX He B8ce OaHHble NPeoCmAasieHbl A6HO, a MpeOylom 6blYUCTeHUll, onepuposams 0Oonee WUPOKUM
KOAU4eCmeom opmyn ONUHbl, HIOWAOU, 00beMd, BbIMUCIAMb XAPAKMEPUCTUKU KOMOUHAyull ¢ueyp (OKpyscHocmel U MHO20Y20NbHUKOB) BbIUUCTAMb
PAccmosanus mMexcoy ueypamu, npumMeHsIms mpueoHomempuieckue Gopmynsvlt 0ns GblYUCIEHUU 6 DOJlee CNIONCHLIX CYUAsAX, NPOBOOUMb GbIUUCIEHUSA HA
OCHOB€ PABHOBEUKOCIU U PABHOCOCMABNIEHHOCMU,

®  1POBOOUMb NPOCTbLE BLIYUCTIEHUS HA 0ObEMHBIX ENax;

*  chopmynuposams 3a0auu Ha bIYUCTIEHUE ONUH, NIOWAOEU U 00bEMO8 U peuamy UXx.

B noBceHeBHO¥ KU3HM ¥ IPH U3YYEHUH APYTUX MPeIMETOB:

®  1POBOOUMD BLIYUCTIEHUS HA MECIHOCIU,



®  npuMeHAmb OPMYIbl NPU BLIYUCTEHUAX 8 CMENHCHBIX YUeOHbIX NpeOMemax, 6 OKpycaioujell 0eucmaumenbHOCm.

I'eomeTpuyeckue NOCTPOEHUA

®  uzobpadicamv ceomempuyeckue Gueypvl N0 MeKCMo8OMY U CUMBOILHOMY ONUCAHUIO,

®  CB0D0OHO ONEPUPOBAMb YEPMENHCHBIMU UHCINPYMEHMAMU 68 HECTIONCHBIX CIYUASX,

®  GLINOIHAMb NOCMPOCHUS MPEY20IbHUKO8, NPUMEHAMb OMOebHble Memoobl NOCMPOEHUU YUPKYIeM U TUHEUKOU U Npo8ooums npocmetiuiue
UCCe008AHUsL YUCTIA PeUuleHUl;

®  u300padicamv Munosvie NIOCKue ueypsl U 00veMHbBIE MeLd ¢ NOMOWBIO NPOCMENUUUX KOMNbIOMEPHBIX UHCIMPYMEHMO8.

B noBceaHeBHOI1 ;KU3HU M NIPU U3YYeHHH IPYTUX NMPEAMETOB:

®  BBLINOIHAMb NPOCMeUUe NOCMPOEHUSI HA MECHHOCTU, HE0OX0OUMbLE 8 PeAlbHOU HCUSHU,

®  OYeHUBamMb pazmepvl peaibHbiX 00BLEKMO8 OKPYHCAIOUe20 MUpQ.

IIpeoGpazoBanus

®  onepuposamv NOHAMUEM OBUICEHUs U NPeodpa308anusi NOOOOUs., 61a0emb NPpUeMamu NOCMPOeHUs Pueyp ¢ UCNOTb30BAHUEM OBUNCEHUL U
npeobpazosanuti N0O0OUsL, NPUMEHAMb NOLYYEHHbLE 3HAHUS U ONbIM NOCMPOEHUL 8 CMENHCHBIX NPEOMEMax U 8 PeaibHblX CUMYAYUsAX OKPY*CAIowe20 Mupa,

® cmpoumbs Queypy, NOOOOHYIO OAHHOU, NOJL30BAMBCS CEOUCMEAMU NOOOOUS 0151 0OOCHOBAHUSA CBOUCME huzyp,;

®  NpuUMeHAMb C8OLUCMEA O8UdICEeHULL Ol NPOBEOdeHUsl NPOCMeUX 0O0CHO8AHULL CBOLICME huzyp.

B noBceaHeBHOI )KM3HU M IPU U3YYE€HHH IPYTHX NMPEAMETOB:

®  NPUMEHAMb CBOUCMEA OBUNCEHUL U NPUMEHAMb NOO00OUe 015 NOCMPOEHUL U 8bIYUCTEHULI.

BeKkTopbl M KOOPAMHATHI HA MJIOCKOCTH

®  onepuposamv NOHAMUAMU BEKMOP, CYMMA, PA3HOCHb BEKMOPO8, NPOU3BEOCHUEe BEKMOPA HA YUCLO, Y20l Melcdy BeKMopamu, CKAIAPHOe
npoussedeHue 6eKmMopos, KOOPOUHAMbL HA NIOCKOCU, KOOPOUHAMbL 6eKMOPA;

®  BLINOIHAMb OeliCMBUsL HA0 8eKMOPAMU (CLOJCEHUE, BbIYUMANHUE, YMHONCEHUE HA YUCTO0), BbIYUCTAMb CKATAPHOE NPoussedeHue, onpeoesamsy 8
NPOCMEUWUX CAy4asax yeon Medxcoy 6eKmopamu, blNOIHAMb DPA3LONCEHUe 6eKMOopd HA COCMAGIAWUe, NPUMEHAMb NOTYYeHHble 3HAHUA 6 (u3uKe,
NOIb306AMbCIL POPMYNIOU BLIYUCTICHUS PACCIOSHUSL MENCOY MOYKAMU NO UZBECIHbIM KOOPOUHAMAM, UCHOIb3068AMb YPAGHEHUs (hucyp O/ peuleHust 3a0ay;

®  NpUMEHAMb 8eKMOPbLI U KOOPOUHAMDBL OJIsl PEUUEHUS] 2eOMEMPUYECKUX 3A0ay HA BbIYUCTIeHUe ONUH, Vel08.

B noBceHeBHOI1 ;KH3HH M NPU U3YYE€HHH IPYTUX MPEAMETOB:

®  UCNONL308aMb NOHAMUSL 6EKIMOPOS8 U KOOPOUHAM OJI8 peuleHUs 3a0a4 no Qusuxe, 2eoepaghuu u Opyeum y4eoHviM npeomMeman.

HcTropust MaTeMaTUKHU

®  Xapaxkmepuzo8ambv 6K1A0 GbLOAIOWUXCA MAMEMANMUKOS 8 PA3GUMUE MAMEMAMUKY U UHbIX HAYYHBIX obacmell;

®  NOHUMAamMb poab Mamemamuky 6 passumuu Poccuu.

MeTtoabl MATEMATUKH

®  UCNOAB3YA USYUEHHbLE MEMOObl, NPOBOOUNMb OOKA3AMENLCMBO, BLINOIHAMb ONPOBEPIHCEHUE;

®  guLIOUpamb U3yUeHHble MeMoObl U UX KOMOUHAYUYU OJisl PEUEeHUss MAMeMamu4eckKux 3a0ay;

®  UCNOIB308AMb MAMEMAMUYECKUe 3HaHUs OJis1 ONUCAHUSL 3AKOHOMEPHOCHEN 8 OKPYHcaloujell 0elUCmeUmenbHOCmuY U NPOU38e0eHUsX UCKYCCMEA,

®  npuMeHsmb npocmeriuiue NPOSPAMMHbIE CPEOCMBA U INEKMPOHHO-KOMMYHUKAYUOHHBLE CUCTNEMbl NPU PEUeHUU MAMEMAMUYecKux 3a0ay.



2.Coaep:xxanue y4eOHOro mpeamera

Conepxanue KypcoB MaTeMaTHKH 5—6 KIaccoB, anreOpsl M reoMeTpuu 7-9 KinaccoB OOBEIMHEHO KaK B MCTOPUYECKH CIIOKUBLIMECS JUHUH
(uucnoBas, anredpanyeckas, reoMmeTpuueckas, (yHKIMOHAIbHAs U Ap.), TaK U B OTHOCUTEIBHO HOBbIE (CTOXacTUYECKasl JIMHUS, «peajbHas MAaTEMATUKay).
OT[[GJ'IBHO MNpEACTABJICHBI IMHUA CIOXKCTHBIX 3a4a4, UCTOPHUYCCKAs JINHUA.

DJIEeMEHTBI TEOPHH MHOKECTB 1 MATEMAaTHYECKOM JIOTHKH

Cornacno ®I'OC ocHoBHOTO 001IEro 00pa3oBaHUs B KypC MaTeMaTUKU BBEJCH pasfen «JIormkay, KOTOPBIH HE MpEeAroyiaraeT AONOJHUTEIbHBIX
YacoOB Ha MU3YyYEHHM M BCTPAUBAETCSA B Pa3IMYHble TEMbl KypCOB MAaT€MaTHKH M MH(MOPMATUKU U MPEIBApSETCs O3HAKOMIIEHHEM C 3JIEMEHTAMU TEOpPHUH
MHOKeCTB. MHOecTBA M OTHOLLICHUS MeKIAy HUMH

MHO)KGCTBO, xapakmepucmuieckoe CcB0UCmMB0o MHOOCecmea, SJICMCHT MHOXKCCTBA, nycmoe, KOHEYHOoeE, beckoneurnoe MHOIMICEeCmeEo. HOI[MHO)KCCTBO.
OTHolIEHNE TPUHAICKHOCTH, BKIIFOUEHHUS, PABEHCTBA. DJIEMEHTbI MHOYKECTBA, CIIOCOOBI 3a/1aHUsl MHOYKECTB, PACHO3HABAHUE NOOMHONCECME U DNEMEHMO8
NOOMHOICECE C UCTIONb30EAHUEM Kpycoe Qdﬂepa.

Onepanum HaJx MHOKeCTBAMH

[Tepeceyenne u 0O0BEIMHEHHE MHOXKECTB. Paznocmb MmHOJCECcm8, 00noaHeHue Mmuodcecmea. Mumepnpemayus onepayuili HA0 MHOMICECMBAMU C
nomowbio Kpy208 Jiiepa.

JIEeMEeHTBI JIOTHKHU

Onpenenenve. YTBepxkaeHus. AKCUOMBI U TeopeMbl. Jloka3aTenbcTBo. Jloka3aTenbCcTBO OT MpOTHBHOrO. TeopeMa, oOpatHas naHHOW. Ilpumep u
KOHTPIIPUMED.

Bbicka3biBaHuA

HMcTHHHOCTE M JIOKHOCTHL BBICKa3bIBaHUA. CrooicHbie U npocmsle 6blCKA3bl6AHUA. Onepauuu HAO 8bICKAZLIBAHUAMU C UCNOIb308AHUEM JIOCUYECKUX
CBA30K: U, UNU, He. Ycl06Hble 8bICKA3bIBANHUS (UMNIUKAYU).

Coaeprxanue Kypca MaTeMaTHKH B 5—6 kiaccax

HartypaJjbHble yncia U HYJIb

HarypajbHbIil psil YHCel U ero CBOiCTBA

HaTypaJ'H)HOC YHUCI0, MHOXCECTBO HATypaJIbHBIX YHCCI U €TI0 CBOfICTBa, 1/1306pa>KeH1/Ie HaTypaJIbHBIX YHCCI TOYKaMM Ha YHUCIIOBOM HpSIMOfI.
Hcnonp30BaHne CBOMCTB HaTypaIbHBIX YMCEI IIPU PELIEHUH 3a]1a4.

3anuch U YTeHHe HATYPAJIbHBIX YHCEJI

Paznuune mexay uudpoit u unciom. Ilo3unmonHas 3anuck HaTYpaIbHOTO YKCIIa, TOMECTHOE 3HAUeHUE UQPBI, pa3psiibl U KIACChl, COOTHOILICHHE
MCKAY ABYMS COCCIHUMMU PA3SPAJHBIMA €AUHHUIAMU, YTCHUE U 3allICh HATYPAJIbHBIX YHUCECII.

Oxpyrienue HaTypaJbHBIX YHCEJ

HeoOxonumocts okpyriienus. [IpaBuio okpyrieHust HaTypaibHbBIX YUCEIL.

CpaBHeHMe HATYpPaAJIBLHBIX YHCe]l, CPaBHeHHe ¢ YucaoMm ()

[ToHATHE O CpaBHEHUM YHUCENl, CPABHEHHUE HATYypPaJIbHBIX YMCEN JIPYT C JPYTOM U € HYJIEM, MaTeMaTH4ecKas 3aliuCh CPAaBHEHUH, CIIOCOOBI CPaBHEHMSI
quced.

HeiicTBHUS ¢ HATYPAJbHBIMUA YHCJIAMHU



CrnoxeHue W BBIUMTAHUE, KOMIIOHEHTBI CJIOKEHUS W BBIYUTAHUS, CBSA3b MEXKIYy HUMH, HAXOXKICHHE CYMMBI U Pa3HOCTH, U3MEHEHHE CYMMBI U
Pa3HOCTH MPH U3MEHEHUH KOMIIOHEHTOB CJIOKEHHS U BHIYUTAHUS.

YMHOKEHUE U JIeIeHHuEe, KOMIIOHEHThl YMHOXCHHS U JCNICHHs, CBSI3b MEXKIY HHMH, YMHOXCHHUE U CIOKCHHE B CTOJOUWK, NEJICHUE YTOJKOM,
MPOBEpKa pe3yabTaTa ¢ MOMOUIbIO IPUKUAKU U 00paTHOTO JEHCTBUS.

[lepemecTUTENBHBI W COYETATENbHBIM 3aKOHBI CIOXKEHHS M YMHOXKEHHUS, PACHpPEeTUTENbHBIA 3aKOH YMHOKEHHS OTHOCHUTEIIBHO CIIOXKEHHS,
000CHOBaHUE ANCOPUMMOB BbINOIHEHUS APUPMEMUUECKUX OelicmBULL.

CreneHb ¢ HATYPAJIbHBIM NOKAa3aTeleM

3anuch 4yHuClia B BUJE CYMMBlI Pa3psAHBIX CJaraéMblX, MOPSAOK BBIOJHEHUS JEUCTBUN B BBIPAKECHUSX, COJCPXKAIIUX CTENEHb, BBIUMCICHUE
3HAQYECHMU BBIPAKEHUM, COIEPKAILIMUX CTEIICHb.

YucsioBbie BbIPAKEHUA

YncnoBoe BEIpaXKEHUE U €r0 3HAUSHHE, TIOPSIIOK BHITIOTHEHUS ICHCTBHM.

Jlej1eHHE C 0CTATKOM

JleneHue ¢ OCTaTKOM Ha MHOKECTBE HATYPAJIbHBIX YHCEN, c8oUCmea deneHus ¢ ocmamkom. IIpakTudeckue 3a1a4u Ha J€JIEHUE C OCTATKOM.

CgoiicTBa ¥ NPU3HAKY JA€JIUMOCTH

CBOICTBO IETMMOCTH CyMMBI (pa3HocTh) Ha uncio. [Ipusnaku nenumoctu Ha 2, 3, 5, 9, 10. Ipusnaxu oenumocmu na 4, 6, 8, 11. /lokxazamenbcmeo
npusHakos dearumocmu. PereHne npakTHYecKuX 3a1a4 ¢ IPUMEHEHUEM IPU3HAKOB JIETUMOCTH.

Pa3zyioxkeHue yuc/ia Ha NPOCTbIe MHOKUTEH

[IpocTeie U cocTaBHBIE YUCHA, pewemo Ipamocghena.

Pa3noxeHre HaTypajJbHOTO YUCIIa HA MHOXHUTENH, pa3joKEeHUEe Ha MPOCThle MHOXKUTENU. Koauuecmeo oenumeneli yucia, aieopumm pasioHCeHus
yycna Ha NPocmuvle MHONCUMENU, OCHOBHAS Meopema apu@dmemuxu.

AJredpanyeckue BbIpaKeHUsl

Hcnonb3oBanue OykB /Ui 0003HAUEHUsI YHMCEll, BHIYUCICHHE 3HAUCHUS aNreOpanyecKoro BHIpaKEHUS, TPUMEHEHHE anredpandeckux BBIPaAKEHUN
JUIS 3alIMCH CBOMCTB apu(METHUECKUX JeHCTBUI, TpeoOpa3oBaHue alreOpandeckux BbIpaXKeHH.

JeanTenu U KpaTHbIe

Jenutens U ero CBOMCTBA, OOLIMU JEMUTENb NBYX M Oojee 4Yuces, HauOONbIIMA OOMIMI JEeTUTEeTh, B3aUMHO IMPOCTHIC YHUCIA, HAXOXKICHHUE
HauOonblIero oobmero aenurens. KpatHoe u ero cBoiictBa, olmiee kpaTHOE ABYX M Ooisiee yuces, HauMeHbIee olliee KpaTHOe, CIoCO0bl HAaXOXKICHUs
HaWMEHBIIIETO OOIIETO KPATHOTO.

JApoon

OO0bIKHOBEHHBbIE IPOOH

Jlons, yactb, ApoOHOe uucio, ApoOb. J[poOHOe uMciao Kak pe3ynbTaT JeneHus. [IpaBuwiibHble M HENpaBUJIbHBbIE APOOHM, CMELIaHHAs IpoOb
(cMelIaHHOE YHCIIO).

3anuce HaTypaJlbHOTO YKCia B BUE ApoOU C 3aJaHHBIM 3HAMEHaTelleM, TpeoOpa3zoBaHNe CMELIaHHOM IpoOu B HENPaBUIBHYIO ApOoOb M HA00OPOT.

[IpuBenenue apodeii k odeMy 3HaMeHaTeno. CpaBHEHHE OOBIKHOBEHHBIX JIpOOei.

CrnoxeHue 1 BbIYNTaHUE OOBIKHOBEHHBIX Apo0eil. YMHOXKEHUE U JefieHne OOBIKHOBEHHBIX JpoOei.

Apudmernueckue TeMCTBUS CO CMEIIaHHBIMU JPOOSMH.

Apudmernueckre ASHCTBHS ¢ APOOHBIMHU YUCIIAMH.

Cnocobvl payuonanuzayuu 8bIYUCIEHUL U UX NPUMEHeHUe NPU 8bINOJIHEHUU OeliCTNEUL.



JecsiTuuHbIe APOOH

Lenast u npoOHas yactu aecatuyHon npodu. [IpeoOpazoBanue necATUYHBIX ApoOeil B 0ObIKHOBeHHbIE. CpaBHEHHE AeCATUYHBIX Apobei. CrnoxxeHnue
U BBIYMTAHUE JECATUYHBIX ApoOeil. OKpyrieHue AECATHYHBIX IpoOei. YMHOXKEHUE U JeJCHUE NECATHUYHBIX Opobeil. [Ipeobpazosanue 00bIKHOBEHHbIX
Opobetl 6 Oecsimuunble Opoou. Koneunvle u beckoneunvie decsimuunvle Opoou.

OTHoeHNe ABYX Ynces

Macmtab Ha mane u kapre. [Iporopiuu. CBolicTBa NpOoNopIuid, IpUMEHEHUE TIPOITOPIIMKI M OTHOIICHHUH MPY PEIICHUH 3a1a4.

Cpennee apupmernyeckoe quceJa

Cpennee apupmerndeckoe AByx umcen. M3o0pakeHue cpeaHero apupMeTuyeckoro ABYX UYMCENT Ha YUCIOBOM mpsiMoil. PemieHue mpakTUdyecKux
3aja4 c MpUMEHEHHeM cpeHero apudmerndeckoro. Cpeonee apugmemuueckoe HeCKOIbKUX YUCEI.

ITpoueHTHI

[TonsTue npoueHTa. BpluncieHne NpoLEHTOB OT YMCIa W YUCIA IO M3BECTHOMY IPOLIEHTY, BBIPAXCHHE OTHOLIEHMsI B MpOIEHTax. PemeHue
HECJIOKHBIX MPAKTUYECKUX 3a/1a4 C MPOLIEHTaMHU.

JAuarpamMmmel

Cronbuatelie U KpyroBble AuarpamMmbl. M3neduenue nundopMauu U3 auarpamMmm. HM3zobpasicerHue ouazpamm no 4uciosbim OAHHbIM.

PaunuonanbHbIe YncIa

IloJi0kUTeIbHBIE U OTPHIIATEIbHBIE YHCIA

N300paxkeHne yucell Ha YUCI0OBOM (KoopauHaTHOW) psiMoii. CpaBHEHHE Yrces. Moyl YuCiia, TeOMETpUYECKass MHTSPIIPETALINS MOIYJIS YUCIIA.
JleicTBUSI ¢ TONIOXKUTETHHBIMU U OTPHUIIATEIBHBIMU YHCcTIaMU. MHOKECTBO IENTbIX YHCET.

IlonsiTHe 0 panuoHaIbHOM uMcie. [lepsuunoe npedcmasieHue 0 MHOMCeCmee payuoHaIbHbIX Yucel. JIeNCTBUS ¢ pallnOHAIbHBIMU YUCIIAMHU.

Perenue TekcTOBBIX 33124

EauHunsl u3MepeHuii: 1IMHBI, MI0MAAH, 00beMa, MacChl, BPEMEHHU, CKOPOCTU. 3aBUCUMOCTH MEXYy €JUHUIIAMH U3MEPEHUS KaXKIO0N BEIUYUHBL.
3aBUCHUMOCTH MEXY BETUYHMHAMU: CKOPOCTh, BPEMsI, PACCTOSTHUE; MPOU3BOAUTEIHLHOCTh, BpeMs, paboTa; 11eHa, KOJIUYECTBO, CTOUMOCTb.

3anaun Ha Bce apupMeTHUECKHE NeHCTBUS

Pemenne TekcToBBIX 3amau apudmernyeckuM crocodbom. Mcmonap3oBanue Tabnuil, cxeM, YepTekel, APYTruX CPeICTB MPEICTaBICHUS JaHHBIX MPU
pEIIEeHNH 3aJauu.

3agauu Ha IBHKEHHE, PA00TY U MOKYIIKH

Pemenne HeCIOKHBIX 3a/1a4 HAa IBM)KCHHUE B MPOTUBOIOJIOKHBIX HAMPABICHUSIX, B OJTHOM HAINpaBJIEHWH, IB)KEHUE 10 PEKE TI0 TCUCHHUIO U MPOTHB
TedeHus. Pemenue 3a1a4 Ha COBMECTHYIO paboTy. [Ipumenenue npobeii mpu pelieHny 3aaad.

3agaum HA YACTH, 10/, IPOLEHTHI

Pemenvie 3a1au Ha HaXOX/ICHWE YACTH YMCIIA M YUCIIA 110 ero yacTtu. Pemienue 3a1a4d Ha MPOLEHTHI U 1onu. [IpuMeHeHne mponopuuii mpy pereHnu
3azad.

Jlornueckue 3agaun
Pemennie HeCIOXKHBIX JIOTUYECKUX 3a/1ad. Peutenue nocuueckux 3a0a4 ¢ nomowwio epaghos, mabauy.
OcHoOBHbIE METO/IbI pellleHNs] TEKCTOBBIX 3aa4: apuMeTHIECKHii, mepedop BapHaHTOB.

Harasanasi reomerpus

durypsl B OKpyxarmieM mupe. Harnsaaeie mpeacTaBieHus o Gurypax Ha IJIOCKOCTH: MpsiMasi, OTPE30K, JIy4, YroJj, JIOMaHasi, MHOTOYTOJbHUK,
OKPY>KHOCTb, KpyTr. UeThIpeXyrojbHUK, MPSIMOYIOJbHUK, KBaApaT. TpeyrojabHUK, 6udvl mpey2onvHukos. llpasunvHvle mHocoyeonbHuku. V300paxeHue



OCHOBHBIX T'€OMETPHUYECKUX (QUTYp. B3aumHoe pacnonodxcerue 08yX NPAMbBIX, 08YX OKPYICHOCMEU, NPAMOU U OKpyxcHocmu. JluHa OTpe3Kka, JTOMaHOH.
Enununsr usmepenus anunsl. [loctpoenue orpeska 3agaHHoi AiuHbL. Buasl yrinos. I'panycHas mepa yria. M3smepenue U MoCTpOEHHE YIiIOB € MOMOIIBIO
TPaHCIIOPTHPA.

[lepumerp mHoroyronsHuka. [lonstue miomanu Gurypsr; equHULBI U3MepeHus 1uiomanu. [nomans npsMoyronbHuKa, kBajapara. [IpubnmkenHoe
M3MEepeHue mIomaan Guryp Ha Kinerdyatoi oOymare. Pagnogenuxue ghuzypuol.

Harnsgaele mpencraBieHUss O MPOCTPAHCTBEHHBIX (Urypax: KyO, mNapajulelienumnesa, MNpuU3Ma, NUpaMuna, map, cdepa, KOHYC, IMIMHIP.
N300pakeHre MmpoCcTpaHCTBEHHBIX (uryp. llpumepwr ceuenuii. Muocoepannuxu. Ilpasunvhsvie mroeoepannuxu. llpumepsl pa3BepTOK MHOTOIPAaHHHKOB,
HWIMH]IpA U KOHYCA.

[TonsiTre o6beMa; equHUIIBI 00beMa. OObeM MPSIMOYTOIBHOTO TIapaJuIeNenune1a, Kyoa.

[Tonstue o paBenctse ¢uryp. LlenTpanbHas, oceBas u 3epraivHas cuMMeTpun. V300paxeHne CMMMETPUYHBIX

¢uryp. Pemenne npakTH4ecKux 3a/1a4 ¢ IPUMEHEHUEM MPOCTEHIINX CBOMCTB UTYP.

Hcropus MaTeMaTuKH

Tlossnenue yugp, 6yxs, uepoenugos 6 npoyecce cuema u pacnpeoeierusi npooykmos na /Ipesnem Brusicnem Bocmoke. Ceasb ¢ Heonumuueckoii
pesontoyueti.

Pooicoenue wecmuoecamepuunoii cucmemol cuucienus. Ilosenenue oecamuunou 3anucu 4ucei.

Pooicoenue u pazeumue apugpmemuxu namypanvroix yucenr. HOK, HOJ[, npocmsie uucna. Pewwemo Spamocghena.

Tosienenue nyns u ompuyamenvbHulx yucen 8 mamemamuxe opesnocmu. Ponv JJuogpanma. Iouemy (—1)(— 1)=+1?

Ipobu 6 Basunone, Ecunme, Pume. Omkpvimue decamuytuvlx opobei. Cmapunnvle cucmemsl mep. Hecamuunvie Opoou u mempuieckas cucmema
mep. JI. Macnuyxuu.

Copepxxanue Kypca MaTeMaTHKH B 7-9 Kkiaccax

Auiredpa

Yucaa

PaunuonanbHbIe YKcIa

MHOkecTBO palroHaiIbHBIX yucel. CpaBHEHHE pallMOHANIBHBIX 4Hceln. J[eficTBUS ¢ palroHalbHBIMU YUCIaMH. [Ipedcmasienue payuoHaibHO20
yucna 0ecsimudHou 0poowio.

Hppaunuonanbupie yuciaa [loHsTue uppanumoHanbHOro yucia. Pacmo3HaBaHWe HppalMoOHANBHBIX duced. [IpuMepsl ToKazaTenbCTB B anredpe.

WppaunonansHocTh uucna (2 .Ilpumenenue B reomerpun. CpasHenue uppayuonaivruix yucei. MHodcecmeo 0elcmeumenbHuix Yucei.

ToxaecTBeHHbIE IPE0OPa30BAHUA

YucnoBbie 1 OyKBeHHbIC BBIPAKEHHUS

BeIpaxxenue ¢ nepeMeHHON. 3HaueHe BeIpaxeHus. [101cTaHOBKA BBIPAKEHHUI BMECTO MIEPEMEHHBIX.

Leibie BoIpamxeHUs

CreneHs ¢ HaTypaJIbHBIM MTOKa3aTeNleM U ee cBoicTBa. [IpeoOpa3zoBaHus BeIpaKeHU, COIEpKalINX CTENEHH ¢ HaTypaJIbHbIM IOKa3aTeleM.

OnHouneH, MHOTOUJIeH. J[efCTBHS ¢ OTHOWIEHAMH U MHOTOWJIEHaMH (CII0XKEeHHE, BBIYUTaHUE, YMHOKeHHE). PDOpMyIibl COKpPAIIEHHOTO YMHOKEHHUS:
pa3sHOCTh KBAaJpPaTOB, KBAJIpaT CyMMbl M pa3HOCTU. Pa3joxkeHne MHOro4ieHa Ha MHOMKUTENIU: BBIHECEHHE OOILIEro MHOXKUTENS 3a CKOOKHU, epynnuposka,
npumeHeHue Gopmyn COKpawjeHHo20 ymHoxceHus. Keaopamuulii mpexunen, paznodxicenue K6aOpamHo20 mpexuieHa Ha MHONCUMEU.
JApoOHo-panmoHaJbHbIe BHIPAKEHUS



Crenenp ¢ nenbiM mokaszareneM. [IpeoOpa3oBaHue OpOOHO-TUHEWHBIX BBIPRKEHUI: CIOKEHUE, YMHOXKEHUE, JAeJeHue. Aneedopauveckas Opoodb.
Jlonycmumble 3Hauenusi nepemeHHbIX 8 OpoOHO-payuoHaibhbix svipadcenusx. Cokpawenue aneeopaudeckux opooeil. Ilpusedenue anreebpauueckux opooeii
K obwemy 3nameHamenio. [lelicmeus ¢ aneeopauyeckumu OpoosmMu: ClodiCeHue, 6bluUmanue, YMHOJCEHUe, OeleHue, B8036e0eHue 6 CHeneHtb.
IIpeobpazosanue svipasicenuil, COOEPAHCAuUX 3HaAK MOOYIA.

KBaaparHbie KopHUI

Apudmernueckuil KBaapaTHbI KopeHb. [IpeoOpa3zoBaHue BbIpaXEHHH, COAEpXKAIlIMX KBaJApaTHbIE KOPHU: YMHOXKEHHUE, JelIeHUE, BbIHECEHUE
MHOYHTEJIS U3-110]1 3HAKA KOPHS, 6HeCeHUe MHONCUMENs NOO 3HAK KOPHSL.

YpaBHeHHsI M HEPABEHCTBA

PaBencrBa

YucnoBoe paBeHCTBO. CBONCTBA YMCIIOBBIX PaBEHCTB. PaBEHCTBO C MepeMEHHOIM.

YpaBHeHus

[lonsTe ypaBHEHUS M KOpHS ypaBHeHUs. [IpedcmaeneHue o pagHocunrvHocmu ypasHenui. Obnacmv onpedeneHusi ypaeueHus (od1racme
00ONYCMUMbLX 3HAYEHUL NEPEMEHHOI).

JInuHeliHOe ypaBHEHHE U €r0 KOPHH

Pemenue nuHelHbIX ypaBHEeHUH. Jlunelinoe ypasnenue ¢ napamempom. Konuuecmeo kopmeii aunetinozo ypasuenus. Peuienue nunetinblx ypagHeHull
c napamempom.

KBaagpaTtHoe ypaBHeHHe U €r0 KOPHH

KBanpatnsie ypaBHeHusi. HemosHble kBaipaTHbIe ypaBHEHU. JIMCKPUMUHAHT KBaJIpaTHOTO ypaBHeHUs. DPopmyra KOpHEel KBaJIpaTHOTO ypaBHEHUSI.
Teopema Buema. Teopema, obpammnas meopeme Buema. PernieHne KBaJpaTHBIX YpPaBHEHHI:MCIOJB30BaHUE (POPMYIIBI ISl HAXOXKJEHUS KOPHEH,
epagureckutl Memoo peuleHus, paziloxcenue Ha MHONXCUmenl, no0bop KopHeli ¢ UCNONb308aHuem meopemvl Buema. Konuvecmso KopHell K8aOpamuo2o
VPasHeHus. 8 3a8UCUMOCMU Oom e20 Ouckpumunauma. bukeadpammuvie ypaenenus. Ypaeuenus, ceooumvie K auHeuHbiM U keaopamuviM. Keadpammvle
VPAasHeHUsl C Napamempom.

JIpoOHO-panHoOHAIbHbIE YPABHEHUS

Pemenue npocremux ApoOHO-IMHEHHBIX ypaBHEHUN. Pewenue 0pobHo-payuoHanibHulX ypagHeHui.

Memoowl pewienusi ypasneHnuii: mMemoovl PpAGHOCUIbHLIX NPeoOpaz08anuil, Memoo 3ameHbl nepemeHHol, cpaguyeckuii memoo. Hcnonvzosanue
ceolicme yHKYULl npu peueHuu ypasHeHu.

IIpocmetiwue uppayuonanvhsle ypasHeHus euoa

Vpaenenua euoa.Ypaenenusa 6 yenvix uucnax. CHcTeMBbI

YPaBHeHUil

VYpaBHeHHe ¢ JAByMs INepeMeHHBIMU. JIMHelHoe ypaBHEHHE C JABYMs NEpeMEHHBIMU. [Ipamas kax epaghuueckas unmepnpemayusi TUHEUHO20
VpasHenusi ¢ 08yMs NepeMeHHbIMU.

ITonsiTHE cucTeMBI ypaBHEHU. Pellenre cucteMsl ypaBHEHUN.

MeTopl pereHus CHCTEM JIMHEHHBIX YPaBHEHHI C IByMsI IEPEMEHHBIMU: epaduueckuti Memoo, Memoo CloH#CeHus, METO]T TIOJICTAHOBKH.

Cucmembol TUHEUHbIX YPABHEHUL C NAPAMEMPOM.

HepaBencrBa

Uucnossie HepaBeHCTBA. CBOWCTBA YHCIOBBIX HEPaBEHCTB. [IpoBepKa cripaBeJIMBOCTH HEPABEHCTB MPH 33IaHHBIX 3HAYCHUSX TIEPEMEHHBIX.



HepaBenctBo ¢ mepemenHoi. Ctporue M HecTporue HepaBeHCTBA. (Obracmb onpedeneHus nepageHcmed (001acmv OONYCMUMbBIX 3HAYEHUL
nepemeHHOl).

Pemienue nuHEHBIX HEPABEHCTB.

Ksaopamnoe nepasencmeo u eco pewenus. Pewenue k6aopamHvlx HepaseHCmM8: UCHONb308aHUE CEOUCME U 2paduKka KeaOpamudHou QyHKyuu,
Memoo UHMEPBAN08. 3anucy peuleHus K8aopamHo2o HepaseHCcmed.

Pewenue yenvix u OpobHO-payuoHaNbHBIX HEPABEHCIE MEMOOOM UHMEPBAILOS.

CucreMbl HepaBEHCTB

Cucrembl HEPaBEHCTB C OJHOM MepeMeHHOMU. Pelienne cucteM HepaBEHCTB C OJTHOM MEPEMEHHOW: IMHEHWHBIX, kK6adpamHbulx. VI300pakeHrne perieHus
CHCTEMBbl HEpAaBEHCTB Ha YMCIIOBOW MPSAMOM. 3aIUCh PEeIICHHs CUCTEMbI HEPABEHCTB.

DOyHKIUH

IHousitue pyHKkuMU

JlekapTOBbl KOOPJMHATHI Ha IUIOCKOCTH. POpMHpOBAaHUE NPEACTABICHUH O METANpeIMETHOM IOHATHH «KOOpAMHATHD. CrocoObl 3afaHus
byHKUMA: aHanUTUYECKUd, rpadudeckuii, Tadmmunbiid. ['padux dynxkmmu. IIpumepsl QyHKUIWH, MOTydaeMbIX B IMPOLECCE HCCIESIOBAHHS PA3IUYHBIX
peanbHBIX MPOLIECCOB M pelleHus 3agad. 3HadeHue ¢(yHkuuu B Touke. CBoiicTBa (DyHKIMIL: 00JacTh OIpenesieHusl, MHOXKECTBO 3HAU€HHUM, HyIH,
MIPOMEKYTKH 3HAKOTIOCTOSTHCTBA, YemHOCMb/HeuemHocmyb, TIPOMEKYTKH BO3pacTaHus M yObIBaHUs, HanOoJIbIlIee 1 HaUMeHbIee 3HaueHus. MccnenoBanne
GbyHKIUY 1O ee rpaduKy.

IIpeocmasnenue 06 acumnmomax.

Henpepvienocmo ¢hynxyuu. Kycouno 3adannvie pynkyuu.

JInneiiHas QpyHKUIUsA

CpoiictBa ¥ rpaduk auHelHONW QyHKIUH. YTioBoi koddduiueHt npsmoi. Pacnonoxenue rpaduka TuHEHHON (yHKIMH B 3aBUCUMOCTH OT €€
YIJI0BOTO KO3 duUlMeHTa u cBoOOAHOTO WieHa. Haxoowcoenue koaghghuyuenmos 1unetinot GynKkyuyu no 3a0aHHbIM YCI08UAM. NPOXOHCOEHUE NPAMOU Uepe3
08e MOUYKU ¢ 3a0AHHBIMU KOOPOUHAMAMU, NPOXOAHCOEHUE NPAMOU Yepe3 OAHHYI0 MOYKY U NAPaLlebHOU OAHHOU NPAMOILL.

Keaaparuunas gyHkuus

CpoiictBa M rpaduk KBagpaTHuHOW ¢GyHKuMU (mapabona). [locmpoenue epaguxa xeadopamuunoi Qynxyuu no moukam. HaxoxxnaeHue Hyneil
KBaIpaTUUHON  QYHKUUU,  MHOdMCECmea  3HAYEHUl,  NPOMEN’CYMKO8  3HAKONOCMOAHCMBA,  NpoMexcymkoe  monomonnocmu. OOpaTHas
NPONOPUHOHAIBHOCTD

_y = —
CoiicTa ¢pyHkimu yO o x. I'unep6omna.

TI'pagpuku ¢ynxyuir. I[Ipeodpasosanue epaghuxa ¢hynxyuu y O fx( ) 01 nocmpoenus: paguxos Gyuxyuti 6uoa y p afixd 0 060 c. k
| |

I'paguru @ynxyuii y an 0 ,yOx-yo'x,yox. x bl

IMocenoBaTeIbLHOCTH M POTPECCHH

Uwucnosas mocneoBaTeNbHOCTD. [IprMephl YHCIIOBBIX TIOCTE0BaTeIbHOCTEH. beckoHeUHbIe MOCIe0BaTeIbHOCTU. AprudMeTHIecKas: TPOrpeccust U
ee cBoiicTBa. ['eomerpudeckas mporpeccus. Qopmyna odOwe2o0 4ieHa u CyMMmvl N NEPEbiX UIeHO8 APUPMemuuecKol U 2eoMempuieckol npozpeccull.
Cxooawascs eeomempudeckas Npocpeccus.

Pemenue TekcTOBLIX 33124

3anauu Ha Bce apudMeTHYECKHUE TeiiCTBUS



Pemenne TekcToBBIX 3amau apudmernyeckum crocodbom. Mcmonap3oBaHue TaONIUIl, CXeM, YePTEKEH, IPYruX CPEICTB MPEACTABICHUS JAHHBIX MPH
pellIeHnH 3aaui. 3aJa4M Ha JBUKeHHe, Pa0oTy U MOKYIKH

AHann3 BO3MOXHBIX CHUTyallMii B3aMMHOTO PACIONOXKEHHUS OOBEKTOB MPU WX IBM)KCHHUH, COOTHOIIECHUS OOBEMOB BBINMOJHSIEMBIX pPadOT MpH
COBMECTHOI paboTre. 3aauM HA 4acTH, 101U, IPOLEHTbI

Pemenwne 3a1au Ha HAX0XKICHWE YACTH YMCIIA M YUCIIA 110 €ro YacTu. Pemienue 3amaq Ha mponeHTHl U goid. [I[puMeHeHre npormopiuii Mpu pemeHUH
3azad.

Jloruyeckue 3a1aum

Pemenue noruueckux 3anau. PeuieHue 102uteckux 3a0a4 ¢ noMowbo epagos, mabauy.

OcHOBHBIE MeTO/IbI PellleHUs] TEKCTOBBIX 3aa4: apuPMETUUECCKHIA, aredpandeckuii, nepedop BapuanToB. [lepsuynvle npedcmagieHus o Opy2ux
Memooax peutenuss 3a0ay (ceomempudeckue u epagpuieckue memoovl).

CraTucTHKA U Teopus BepositHOcTel CTaTHCTHKA

Tabnumunoe u rpaduueckoe mpeAcTaBIeHUE JNAaHHBIX, CTOJIOYaThie M KPYTOBBIE AMArpaMMbl, rpadukd, IpUMEHEHUE AuarpaMM U rpadukoB AJis
OIMHMCAHUs 3aBHCHUMOCTEH pealIbHBIX BEJIMYMH, U3BJICUCHUE HHPOPMAIUK U3 TAOJHII, JUarpaMM U rpadukoB. OnucareabHble CTATHCTUYCCKUE TTOKA3aTeIH
YHCIIOBBIX HAOOPOB: cpenHee apudmeTnyeckoe, meduara, HanboblIee M HAUMEHbIIee 3HaUeHUs. Mepbl pacceuBaHus: pa3Max, oucnepcusi U CMmaHoapmHoe
OmMKIOHEHUe.

CrnyyaitHast ©3MEHYUBOCTG. MI3MEHUMBOCTD IPU U3MEPEHUSIX. Pewarowue npasuna. 3aKkonomMepHOCMU 8 USMEHYUBBIX BEIUYUHAX.

CayuaiiHble coObITHUS

CnyyaitHple ONBITHI (PKCIEPUMEHTHI), AJIEMEHTapHbIE cly4yaiiHble cOoOBITHS (HMCXOfbl). BeposTHOCTH 31meMeHTapHbIX coObITHH. COOBITHS B
CIIy9aliHBIX JKCIEPHUMEHTAaX W OJIArONPHUATCTBYIOIINAE JJIEMEHTapHBIE COOBITHS. BeposTHOCTH ciiydallHbIX COOBITHI. OTBITHI ¢ PABHOBO3MOXHBIMHU
AIIEMEHTapHBIMU CcOOBITUSIMU. Kilaccudeckne BEpOSTHOCTHBIE OIBITHI C HCIOJIB30BAaHHEM MOHET, KYOWKOB. [Ipedcmasnenue cobbimuil ¢ NOMOWLIO
ouacpamm Diinepa. [Ipomusononodichvie coovimus, obveouneHue u nepecewenue coovimuil. Ilpasuno cnoocenus eeposmuocmeti. Cayuatinviii 6b100p.
IIpeocmasnenue sxcnepumenma 6 sude oepesa. Hezasucumvie cobvimus. Ymuooicenue eeposimuocmell Hezagucumwvlx coovimuti. Ilociedosamenvhvie
He3asucumvle ucnvimanus. llpeacraBieHne 0 He3aBUCUMBIX COOBITHSIX B KHU3HU.

dnemenmol KOmMOUHAMOPUKU

Ilpasuno ymnooiwcenus, nepecmanosxu, gpakmopuan yucna. Couemanus u yucio couvemanuti. Popmyna uucia covemarnui. Tpeyzononux Ilackans.
Onvimsl ¢ 60IBUWUM YUCTOM PABHOBOIMOIICHLIX INEMEHMAPHLIX coObimull. Bwiuucienue eeposmuocmeti 8 ONbIMAX C NPUMEHEHUeM KOMOUHAMOPHBIX
dopmyn. Ucnoimanus bepuynnu. Yenex u neyoaua. Beposmuocmu cobvimuti 6 cepuu ucnvimanuti beprnynnu.

Cnyuaiinvle éenuyunsl

3Hakomcmeo co ChyuaUuHLIMU GeNUYUHAMU HA NPUMEPAX KOHEUHbIX OUCKPEeMmHbIX CAVYAatHbIX eenuuun. Pacnpedenenue eeposmuocmeil.
Mamemamuueckoe oxcuoanue. Ceoticmea mamemamuieckozo odxcuoanus. Ilonamue o 3akone oonvuiux yucen. Mzmepenue sepoamuocmei. Ilpumenenue
3aKOHA OONBUIUX YUCETl 8 COYUONLO2UU, CMPAX08AHUU, 8 30PABOOXPAHEHUU, obecnedenuy 6e30NaACHOCMU HACENeHUs 8 YPe38bIYAlIHbIX CUMY AYUSIX.

I'eomerpus

I'eomerpuueckue Gpurypsl

@urypsl B reOMeTPHHU U B OKPY:KaK0IeM MUpe

I'eomeTpuueckas ¢purypa. @opMupoBaHue MPEICTaBICHUI O METAIIPEIMETHOM MOHATUHU «(DUTypay.

Touka, nUHUS, OTPE3OK, MpsAMasi, JIyd, JIOMaHas, TUIOCKOCTh, YTOJI, OMCCEKTpHCca yria M €€ CBOWCTBA, BUIBI YIJIOB, MHOTOYTOJILHUKH, KPYT.

OceBas cummeTpusi reomeTpudeckux Guryp. LlenTpanbHas cuMMeTpusi TEOMETPUUECKUX QUTYD.



MHOroyroJibHUKH

MHOroyroiapHuK, €ro 3JI€MEHThl M €ro CBOWCTBA. Pacro3HaBaHHME HEKOTOPBIX MHOTOYIOJBHUKOB. Bbinykivie U HeGblnyKlIvle MHO20Y20JIbHUKU.
IIpaBuibHBIE MHOTOYT'OJIBHUKHU.

Tpeyronsauku. Beicota, menuaHa, OuccekTpuca, CpeiHsisi JUHHUA TpeyrojbHHKa. PaBHOOEIpPEHHBIM TpEyrojbHHK, €ro CBOMCTBA M INPHU3HAKH.
PaBHOCTOpOHHMI TpeyroysbHUK. [IpsAMOYrosbHBIM, OCTPOYIOJBHBIM, TYIOYIOJBHBIM TPEYroJbHUKUA. BHemHue yriael TpeyroiabHHka. HepaBeHCTBO
TPEYrOJIbHUKA.

YerbipexyronpHuku. [Tapamienorpamm, poM0, NpsMOYroabHUK, KBapaT, TpaleLus, paBHoOeipeHHas Tpaneuus. CBoicTBa U IpU3HAKU
napajiesiorpaMma, pomoa, NpsiMOyrojibHUKa, kBajpata. OKpYyKHOCTb, KPYyT

OKpy»KHOCTb, KpYT, UX DJIEMEHTHI U CBOMCTBA; LIEHTPAJIbHBIE U BIIMCaHHbIE YIUIbl. KacarenbHas u cekyuyas K OKpYKHOCTH, ux ceoticmea. BrincanHble
U ONIMCaHHBIE OKPYKHOCTHU IJI1 TPEYTOJIBHUKOB, Yemblpexy201bHUKO8, NPABUTbHBIX MHO20Y20NbHUKOE.

I'eomeTpuueckue purypsl B npocTpancTse (00beMHbIe TeJla)

Mnozoepannux u e2o snemenmul. Hazeanus MHO20ZPAHHUKOG C PA3HbIM NOA0JCEHUEM U KOoauuecmeom 2cpaueu. IlepBUYHBIE IIPENCTaBICHUS O
nupamMuie, mapajvieNenuresae, npusMe, chepe, mape, MIIMHAPE, KOHYCE, X AIEMEHTaxX U MPOCTEUIINX CBOHCTBaX. OTHOLIEHUS

PaBencrBo Qpuryp

CBolicTBa paBHBIX TPEYrOJIbHUKOB. [IprU3HAaKK paBEHCTBA TPEYTrOJIbHUKOB.

ITapaJjuteIbHOCTH MPSAIMBIX

[Ipu3Haky u cBOMCTBA MapajUIeNbHbIX NPIMbIX. Akcuoma napannenvrocmu Eexnuoa. Teopema Daneca.

IlepnenauKyasipHbIC NIPSIMBbIE

[Ipsmoii  yron. Ilepnenaukynsp k mnpsmoil. Haknonnas, npoekuus. CepenuHHBIA NEpHeHAUKYIsAp K oTpe3ky. Ceoticmea u npusHaxu
nepnenouxynapuocmu. Ilooooue

IIponopyuonanvusvie ompesxu, nooooue gueyp. Iloooonsie mpeyeonvuuku. Ilpuznaxu noooous. Bzaumnoe

pacnoJioKeHue NpsMOi U OKPYKHOCTH, 08YX OKPYHCHOCTEU.

N3mepenus u BpiunciaeHus Beauunnpl

ITonsatue Bennuunsl. Jnuna. 3Mepenue qunsl. EquHuns naMepenus JUMHbl. Bennunna yria. ['panycHas mepa yria.

[TonsiTre o momaay miockoi Gurypsl u ee cpoiictBax. M3mepenue miomaneil. EquHumsl n3MepeHus miomaiim.

IIpencraBnenue 06 o6beMe U ero cBoiicTBax. M3mepenue oobema. Equnuiel uzmepenus oobemos. U3mepenunst

U BbIYHCJICHUS

WHCTpyMEHTHI JUIsl M3MEPEHUH U TOCTPOCHUH; U3MEPEHNE U BBIYHCIICHUE YIJIOB, JUIMH (paccTOsiHU), ruiomanei. Tpuronomerpuueckue QyHKINMH
OCTPOroO yrjia B MPSIMOYTOJILHOM TPEYroJibHUKE TpucoHomempuieckue yHkyuu myno2o yena. BeraucieHue 31eMeHTOB TPEyroJbHUKOB C HCTIOIb30BAaHUEM
TPUTOHOMETPUUYECKUX COOTHOIIEHUH. DopMysbl IUIOMAAM TPEYrONbHUKA, MapajieiorpaMMa M €ro YacTHBIX BHJIOB, (DOPMYJbl JUIMHBI OKPY)KHOCTH U
momaau kpyra. CpaBHeHHE U BeIunciaeHue miomaaei. Teopema [udaropa. Teopema cunycos. Teopema kocunycos.

Paccrosnus

Paccrosinne Mexay Toukamu. PacctosiHue ot TOuku 70 npsiMol. Paccmosinue medxcoy guzypamu.

I'eomeTpuyeckue nocTpoeHus

I'eomeTpuueckue MOCTpOEHUs Il WILTIOCTPALIMM CBOMCTB T€OMETPUUYECKUX (QUTYP.

WHCTpyMEHTHI 711 IOCTPOCHUH: IIUPKYIIb, IMHEHKA, YTOIBHUK. [Ipocmetiuiue nocmpoeHus yupKyiem u JUHetKol.: nocmpoeHue 6UucceKmpucyl yeud,
NepneHoOuKyIApa K npsamot, yend, pagHo20 OAHHOMY,



Ilocmpoenue mpey2o1bHUKO8 NO mMpem CIOPOHAM, 08YM CIMOPOHAM U YelIy MeHCOY HUMU, CIMOPOHE U 08YM NpULeHcauum K Hell yeram. /lenenue
ompe3Ka 8 0AHHOM OMHOULEHUU.

I'eomeTpuueckune npeodpazoBaHus

IIpeoOpa3oBanus

[Tonsarue npeobpazoBanus. Ilpeacrasienne o MeTalpeIMETHOM MOHIATHHN «IIpeoOpa3oBanuey. [lodoobue.

JIBuaxeHMs1

OceBas U IEHTpaTIbHAS CAMMETPHS, HOBOPOM U NAPAJLIeNbHbLI nepenoc. Kombunayuu 0gudicenuil Ha nioCKOCMuU U Ux c80UCMEd.
BekTopbl M KOOPAMHATHI HA MJIOCKOCTH BekTOpbI

[Tonatue BekTOpa, ACUCTBHUS HAJ BEKTOPAaMH, MCIIOJIb30BAaHHE BEKTOPOB B (DM3HKE, paziodceHue 6ekmopa Ha cocmasigiowjue, CKAIAPHOE
npouseedeHue.

Koopaunarsi

OcHOBHbBIE TIOHATUS, KOOPOUHAMbL 8EKMOPA, PACCMOsHUe MedxucOy moukamu. Koopounamwl cepedunsvt ompesxa. Ypaenenus gueyp.

IIpumenenue 6ekmopoe u KoopouHam Ois peueHus: NPOCMeUUX 2eoMeMmpPUIecKux 3a0a.

Hcropus MmaTreMaTuKH

Bosnuxnoeenue mamemamuku xax unayku, smanel ee pazeumus. OcHoguble pazoenvl mamemamuku. Bvioarowuecs mamemamuxu u ux 6kiao 8
passumue HayKu.

beckoneunocmv mnoscecmea npocmuix uucen. Yucna u onuner ompesrkos. Payuonanvuvie uucna. [lompebnocms 6 uppayuonanehvix yucnax. [llkona
Tughazopa

3apoocoenue aneeopvl 6 nedpax apugpmemuxu. An-Xopesmu. Poowcoenue oyxsennou cumeonuku. Il. @epma, @. Buem, P. /lexapm. Hcmopus
80NPOCA O HAXO0NCOEeHUU YOPMYI KOPHEU alleedpaudeckux ypagueHul cmenenetl, bonvuux yemoipex. H. Tapmanwes, /[oc. Kapoano, H.X. Abenw, 3. I'anya.

llosasnenue memooa kKoopouHam, no360JAI0UE20 NEPesoOUmsb ceomempuyeckue 0ovekmsl Ha A3blK aneedpul. llosenenue epagurkoe @ynxkyui. P.
Hexapm, I1. @epma. [lpumepsl pasnuuHvlx cucmem KOOpOUHAm.

3aoaua Jleonapoo Iluzanckoeo (@ubonauuu) o kponukax, uucia Dubonauuu. 3adaua o waxmamuou oocke. CX00UMOCMb 2eOMeMPUYECKOU
npozpeccuu.

Hcmoxu meopuu eeposmuocmeti. cmpaxogoe oeno, azapmuule uepwl. 11. @epma, b.Ilackans, A. Bepuyninu, A.H.Konmozopos.

Om 3emnedenusn k ceomempuu. Ilugacop u e2o wkona. @anec, Apxumeo. [Ilnamon u Apucmomens. [locmpoenue npaguibHbLIX MHO20Y20IbHUKOS.

Tpuccexyus yena. Keaopamypa kpyea. Yoeoenue kyoa. Ucmopus uucaa w. 3onomoe ceuenue. «Hauana» Eexnuoa. JI Dinep, H U.Jlobauesckui. Mcmopus
nAMO20 NOCMyaama.

T'eomempus u uckyccmeo. I'eomempuueckue 3aKOHOMEPHOCMU OKPYIHCATOUE20 MUPA.

Acmponomus u eeomempus. Ymo u xak y3uanu Anaxcazop, Ipamocghen u Apucmapx o pazmepax Jlynot, 3emnu u Connya. Paccmosnus om 3emnu
0o Jlynvt u Connya. Msmepenue paccmosanusi om 3emau 0o Mapca.

Ponb poccutickux yuenvix 6 pazsumuu mamemamuxu. JI. Dunep. H.U. Jlobauesckuii, 11.J1. Yebviues, C. Kosanesckas, A.H. Koamozopos.

Mamemamuxa 6 pazsumuu Poccuu: Ilemp I, wkonra mamemamuueckux u HagueayKux Hayx, pazeumue poccutickozo groma, A.H. Kpuinos.
Kocmuueckas npocpamma u M.B. Kenowiwu



3. TemaTuyeckoe MJIAHUPOBAHHUE C YKA3aHHEM KOJUYECTBA YaCOB, 0TBOJAMMBbIX HA OCBOEHHE KAK/I0il TeMbl, B TOM YHCJIe C Y4eTOM padoueit

nporpaMmbl BOCIIMTAHUSA

S kaace
No Copeprkanne MaTepuaa KommuecT | Xapakrepuctuka qesiTeNbHOCTH YIaIUXCs Peanuzayus socnumamenvrozo
ypoKa BO YacoB nomeHyuana ypoxa (6uobvt u ¢popmul
oesimenbHOCmu)

HarypanbHble YnCiIa U IIKAJIBI 15 OrnuckIBaTh CBOMCTBA HATYpaIbHOTO psifga. BepHo
1 Harypansnoe uncino. MHOXECTBO 1 WCIIOJIB30BaTh B peur TePMUHBI 1Hdpa, YHcIo, becena o npoiineHHOM MaTepHuaie B

HATypallbHBIX YHCEN U eT0 CBOICTBA. HA3bIBaTh KJIACCHI U Pa3psbl B 3aIMCH HATYPAIEHOTO HaYaJIbHOW IIKOJIE

O003Ha4YeHHE HATYPAJILHBIX YUCEIL. ymucia. YUTaTe U 3aKUCHIBaTh HATypaIbHBIC YUCIIA,

Paznuuus Mex 1ty qudpoii 1 4iciIoM. OIIPEAENIATE 3HAYHOCTh YKCIIa, CPAaBHUBATDL U
2 [To3uIMOHHAs 3aIHCh HATYPATLHOTO 1 YHOPSIOYUBATH UX, TPAMMATHYECKH TIPABHUIIBHO YUTATh

YKClia, IOMECTHOE 3HaUCHUE UQPHL BCTpEYAIONINECS MAaTeMaTHUECKUE BBIPKCHHUS.

Paspsiibl U KJIaCChl, COOTHOIICHHE MEXTY Pacnio3HaBaTh Ha YepTekKaxX, pUCYHKaX, B OKPYyKaIOIIeM

JBYMSI COCETHUMH Pa3psiTHBIMU MHUPE F€OMETPUYCCKUE (PUTYPBI: TOUKY,

eIMHUIIAMH, YTCHHE U 3aI1Ch OTPE30K, MPSAMYIO, Ty, JOMOIHUTEIHHBIC JIY4H,

HATypaJlbHBIX YHCE. TUIOCKOCTh, MHOTOYTOJIBHUK. [IprBOANTE TprMeEpHI
3 Heo6xoaumocts okpyrienus. [IpaBumo 1 aHaJIOTOB TEOMETPUIECKUX QUTYP B OKPYKaIOIIeM

OKPYTJICHUS HATYPAIbHbBIX YUCEI mupe. M300paxkats reomeTpudeckue GUTyphbl 1 UX

KOH(UTYPALUU OT PYKH U C UCIIOJIb30BaHUEM
4 Otpes3ok. Jnuna orpe3ka. Equnuiist 1 .
4epTEKHBIX HUHCTPYMEHTOB. M300paxarh

HSMEPCHI JUTHHEL reoMeTpuuecKue GUryphl Ha KjleTdyaToi Oymare.
5 Otpesok. nuHa otpeska. [loctpoenue 1 N3mepsaTh

OTpe3Ka 33JaHHOM IJTUHBI. C MIOMOIIBI0 UHCTPYMEHTOB U CPABHUBATH JJIUHBI
6 Otpe3ok. Gurypsl B OKpyKaromeM mupe. | 1 0oTpe3koB. CTPOUTH OTPE3KHU 33aHHOM IITUHEI C TI0-

TpeyroabHuK. MHOTOYTOJIbHUK. MOTIIBIO JIMHEWKH U IIUPKYJIIS. BeIpakaTh OTHU € TMHUITBI
7 ITnockocts. Harnsansle mpencrapineHust o | 1 U3MepeHus UTNHBI yepes apyrue. [lonp3oBatbes

(durypax Ha IJIOCKOCTH: MpsiMasi, Jyd. pasnTuIHBIMA ITKagaMu. OnpenensTh KOOPANHATY TOUKH
8 ITnockocts. Harnsausle nmpencrapineHust o | 1 Ha JIy4e U OTMeYaTh TOUKY 10 €€ KOOp/IMHATE.

¢durypax Ha IUIOCKOCTH: IpsAMasi, JIyd. Bripaxath 0JHU €IMHULIBI ©3MEPEHUS MacChl Yepe3
9 [Ikasbl ¥ KOOPAMHATHL. 1 Ipyrue. BeIMomHATE iepedop BCceX BO3ZMOXKHBIX
10 I1Ixans! u KoopauHaThL M306pakenye 1 BapUaHTOB JIJIs epecuéTa 00ObEKTOB WIIN KOMOWHAITHIA,

HATYPaJIbHBIX YHACENT TOUKAMU
KOOPAMHATHOTO Jyda.

BBIIENSTH KOMOMHALIMH, OTBEYAIOIIHE 33 JaHHBIM
ycnoBusiM. Pemiate TeKCTOBBIE 3aa4u




11 [Ixans! 1 KoopauHaTHL. M300paxeHue 1 apu(hMETHICCKUMHU
HATYpaJbHBIX YHCEN TOYKAMHU crocob6aMu. AHaTU3NPOBATH I OCMBICIIHBATH TEKCT
KOOPJIMHATHOTO JIy4a. 3ajaun, nepeOpMyIUPOBaTh YCIOBUE, U3BIICKATh

12 Memnbmre nmm 6onbine. [lorsarne o 1 HEO0XO0IMMYI0 HH(POPMAIIHIIO, MOICIHPOBATH YCIOBHE C
CpaBHEHUU YKCEJI, CDABHCHHE MIOMOIIBIO CXEM, PUCYHKOB, PEAIbHBIX MIPEAMETOB;
HaTypaJbHBIX YHCEI APYT C APYTOM U CTPOUTD JIOTHYECKYIO IIETIOYKY PaCcCyKICHHUIA;

HYJIEM. KPUTHUYECKU OLICHUBATh IIOJYyYEHHBIN OTBET,

13 Menbiie wim 0ombie. MatemaTruecKas 1 OCYIIECTBIISITh CAMOKOHTPOIIb, TPOBEPSIL OTBET HA
3anuchk cpaBHeHUH. CrIoCcOObI CpaBHEHHS COOTBETCTBHE YCIOBHIO. 3aMCHIBAThH YHCIIA C TI0-
YHCell. MOIIBI0 PUMCKHX ITUPp. MccnenoBath npocreiiime

14 Memnsbie unu oonblire. MateMaTHyeckas 1 YHCJIOBBIE 3aKOHOMEPHOCTH, IPOBOIUTH YHCIIOBBIE
3anuchk cpaBHeHUH. COCOObI CpaBHEHUS SKCTIEPUMEHTBHI.

YHCell.

15 KonTpoabnas padora Nel o teme 1
«HaTypajabHble YHCIa H HIKATbD)

CioxkeHue U BBIYUTAHNE HATYPAIbHBIX | 21 BEINONHATE CII0KEHHUE U BBIYUTAHUE HATYyPaJIbHbIX
ynces gyucen. BepHo UCTOIb30BaTh B peun TEPMUHBL:

16 AHanu3 KOHTPOJIBHOH paboThl. Cioxenne | 1 CyMMa, cllaraeéMoe, pa3HOCTh, YMEHBIIaeMOe, BBI- HUrpa «Bepro-He Beproy.
HaTypaJbHBIX drcesl. KOMIOHEHTHI YUTAEMOE, YUCIIOBOE BRIPAKEHUE, 3HAUCHHIE YHUCIIOBOTO
CJIOKEHUS, CBS3b MEXKIY HUMH, BBIPOKEHHUSI, YPABHEHHE, KOPEHb YPaBHEHUS,
HAXO0XKJIEHUE CYMMBL. MIEPUMETP MHOTOYTOJIbHUKA. Y CTAaHABIUBATh

17 CroxeHne HaTYPaTbHBIX YHCEIT. 1 B3aMMOCBSI3H MEXKTy KOMIIOHEHTaMH U Pe3yIbTaTOM
V3MeHeHrne CyMMBI IPH U3MEHCHUH TIPH CIIOKSHUH U BBIYUTAHWH, UCIIOIB30BATh MX JIJIS
KOMIIOHEHTOB CJIOJKEHH. HaXO0XJIE€HUS1 HEU3BECTHBIX KOMIIOHEHTOB JIECTBUI

18 CI105KeHHE HATYPabHBIX YHCEIL. 1 C YHMCIIOBEIMU ¥ OYKBEHHBIMU BBIPAKCHUSMH.
IepeMecTHUTENBHBIN M COUETATENBHBIN DopMyIHpPOBATH MEPEMECTUTENHLHOE U COUETATENIbHOE
3aKOHBI CJIOKEHHUS. 3aITUCh YKCIIA B BUJIE CBOICTBA CJIOKEHUS HATyPaJIbHBIX YHCEN, CBOMCTBA
CYMMBI Pa3psiAHBIX CIIAraeMBbIX. HYJIA pU cioxeHuu. opMyarpoBaTh CBOMCTBA

19 CroXeHHne HaTypaIbHBIX UHCE. 1 BBEIYUTAHNS HATYPAIBHBIX YHCEN. 3aITUCHIBATh
I[TepeMeCTUTENBHBIH U COUETATENbHBIIH CBOWCTBA CJIIOKEHUS U BEIUNTAHUS HATypPaThHBIX
3aKOHBI CIIOKEHHUS. YKCell C TOMOIIBbI0 OYKB, TpeoOpa3oBhIBATh HA UX

20 CroeHne HaTypanbHbIX dncen. Pemenne | 1 OCHOBE YHCJIOBBIC BEIPAKEHUS U UCIIOIB30BATh UX

TEKCTOBBIX 3a/1a4 apu(METUIECKUM
CI0CO0OOM, HCIIOIB30BAaHME TAONHUI] CXEM,
yepTexei,

JUTSI paIliOHANIM3alY TMCBMEHHBIX M YCTHBIX
BBIYMCIICHUN. [ paMMaTH4eCK BEPHO YATATh YUCIIOBBIC
1 OYKBEHHBIC BBIPAXKCHHS, COACPIKAIINE TCHCTBHUS




21

Brranraane. KOMIIOHEGHTHI BEIUMTAHNS,
CBSI3b MEXIYy HIMH, HAXOXKICHHE
pa3HOCTH.

22

Breruutanue. M3MeHeHHe pa3HOCTH MpU
W3MEHEHUU KOMIIOHEHTOB BEIYMTAHMUS.

23

Brruutanue. PenieHue TeKCTOBBIX 3a1a4
apuhMETHICCKAM CITOCOOOM.

24

Brruuranue. Penienne ynpaxHeHUi.

25

KonTpoabnas padora Ne2
1o teme «Cii0:keHHe M BIYHTAHHE
HATYPAJIbHBIX YHCET»

26

AHanm3 KOHTpOJIbHOU paboThl. YucnoBoe
BBIPAKECHUE U €r0 3HAYCHUE, MOPSIA0K
BBITIOJIHCHUS JICHCTBUIA.

BykBeHHBIE BbIpaKEHUS.

27

UncnoBsie 1 OyKBEHHBIE BRIPAKEHUS.
Hcnons3oBanne OYKB 11t 0003HAYEHUS
YuCell, BEIYUCICHNE 3HAUSHHS
OYKBEHHOTO BBIPA)KEHUSI.

28

UucnoBble 1 OYKBEHHBIE BBIPAKEHUSI.
Hcnonb3oBanue OyKkB aisi 0003HaUCHHS
YUCEJl, BBIYMCIICHUE 3HAYCHUS
OYKBEHHOT'O BBIPAXKCHUSI.

29

IMpumMeHeHne OYKBEHHBIX BBIPAKECHUH
JUTSI 3aITUCH CBOMCTB apu(METHUSCKUX
JNEUCTBUH

30

[IpumeHeHne OyKBEHHBIX BBIPAKEHUH
JUTS 3aITFICH CBOMCTB apU(METHICCKUX
JeicTBuil, mpeoOpazoBaHrue OYKBEHHBIX
BBIPAKCHHUN

31

[IpumeneHre OyYKBEHHBIX BBIPaKEHUH
JUIS 3a1ICH CBOMCTB apU(METHUYECKUX
JeHCTBHM, TIpeoOdpa3oBaHue OYKBEHHBIX
BBIpaXCHUI

32

VYpaBHeHue

CIIOKEHHS Y BRIYUTAHUA. 3allMCHIBaTh OYKBEHHBIC
BBIPAXCHHS, COCTABIISTh OYKBEHHBIE BRIPAYKEHUS 110
YCJIOBHSIM 337a4. BEIYUCIIATE YHUCIOBOE 3HAUCHUE
OYKBEHHOTO BBIPQ)KEHUS TIPH 33JaHHBIX 3HAYCHHIX
OyKkB. BBIYHCISATH IEPUMETPHI MHOTOYTOJIBHUKOB,
CocCTaBisTh MPOCTEUIINE YPABHEHUS 110 YCIOBUSIM
3aaa4. Pemats npocTeiiiine ypaBHEHMsI HA OCHOBE

3aBHCUMOCTCH MCKAY KOMIIOHCHTAMH apI/Iq)MCTI/I‘leCKI/IX

JeWCTBUHA. AHATU3UPOBATH H OCMBICIIBATD

TEKCT 3aJ1auu, epeopMyIupoBaTh yCIOBUE, U3BICKAThH
HEO0X0IUMYI0 HH()OPMAIIHIO, MOJICTTHPOBATH YCIOBHE C

MOMOIIBIO CXEM, PUCYHKOB, PEAIbHBIX IIPEIMETOB;
CTPOUTH JIOTHYECKYIO LIEMOUKY

paccykJIeHUN; KPUTUUECKU OLICHUBATh NOJTYyYEHHBIN
OTBET, OCYILECTBIISITh CAMOKOHTPOJIb, IPOBEPSAS OTBET
Ha COOTBETCTBHUE yCIOBUIO. BEIMONHATE epebop Beex
BO3MOXXHBIX BAPHAHTOB ISl TepecyéTa OObEKTOB WIIN
KOMOHWHAINH, BBIEIATE KOMOMHAIINN, OTBEYATOIIIHE
3aJaHHbIM ycJoBusaM. MccnenoBars npocTeiiiime
YHCJIOBbIE 3aKOHOMEPHOCTH, IPOBOIUTH YHCIIOBBIE
9KCIIEPUMEHTHI .

IIpuem «CocraBneHue Kiacrepa




33 YpaBHeHue 1 Urpa «Bepro-He Bepio».
34 YpaBHeHue. Pemenue 3agad ¢ momomisio | 1
YpaBHEHUI
35 YpaBHeHue. Pemenue 3agad ¢ momomisio | 1
YpaBHEHUI
36 KonTponsnas padora Ne3 1
1o Teme «UncaoBbie 1 OyKBeHHbIE
BbIPa:KEHUD)
YMHOKeHHe U ieJieHue HATypajdbHbIX | 27 BhINONHATE YMHOKEHUE U JETICHUE HATYPAIBHBIX
yuceJs YHce, AeJICHUE C OCTATKOM, BEIYUCIISITh 3HAUCHUS
37 AHanm3 KOHTPOJILHON paboTEHI. 1 crerneHel. BepHo ncnonb30BaTh B peYd TEPMUHBL:
YMHOKeHHE HaTypaJIbHbIX YHCEl. IIPOU3BEICHNE, MHOXKUTENb, YaCTHOE, JEIIUMOE,
KOMITIOHEHTBI YMHOXCHUS, CBA3b MEXIY JeNIuTeNb, CTENeHb, OCHOBAHME M IIOKAa3aTellb CTEICHH,
HUMH, YMHOKEHHUE B CTOJIOHK, TPOBEPKa KBaJpaT U KyO yucia. YCcTaHaBIUBATh B3aUMOCBSI3U
pe3ynbTaTa ¢ IOMOIIBIO IPUKUAKH U MEXIY KOMIIOHEHTaMH U PE3yJIbTaTOM
00paTHOTo IefCTBUSI. MIpU YMHOXEHHUH U JI€JICHNUH, UCTIONIb30BaTh UX JJIS
38 YMHOXEHUE HATYPATbHBIX YHCET, 1 HAaXOKJI€HUSI HEU3BECTHBIX KOMIIOHEHTOB JCHCTBUI
NepeMECTUTEIBHOE U COUETATEIbHOE C YUCJIOBBIMH U OyKBEHHBIMHU BBIPAKCHUSIMH.
CBOICTBa YMHOKEHNA, DopMyJIHPOBATH IEPEMECTUTEIBHOE, COUETATEIILHOE
pacIpeeIuTeaIbHOE CBOMCTBO U pacnpenenTeIbHOe CBOMCTBA YMHOKEHUS
YMHOKEHHsI OTHOCHTEIILHO CIIOKCHHS. HaTYypaJIbHBIX YHCEJN, CBOMCTBA HYJIS M €MHUILIBI IPH
39 YMHOKEHUE HATYypaJIbHBIX YHUCE, 1 YMHOXEHUU U esieHnu. DopMynupoBaTh CBOWCTBA
CBOMCTBA YMHOKEHHS, JIeJIEHHsI HATypaJIbHBIX YHCel. 3allUChIBaTh
40 Y MHOKXEHHE HATypadbHBIX YHCeT, 1 CBOIICTBAa YMHOKEHHS U JAETICHUS HaTypaJIbHbIX
CBOCTBA YMHOXKEHHS YHCeI C IIOMOIIBIO OYKB, MPeoOpa3oBbIBATH HA UX
41 YV MHOKEHHE HATypaIbHBIX YHCEI, 1 OCHOBE YHCJIOBBIC U OYKBEHHBIE BBIPAKECHUS U
CBOICTBA YMHOKEHHS WCIIOJIB30BaTh UX JUISl pAllMOHANIN3AINN THCHhMEHHBIX
42 Jlenenue, KOMIIOHEHTHI JEIEHHS, CBSA3b 1 M YCTHBIX BBIYHCICHHM, JUIs YIPOIICHUS OYKBEHHBIX TexHonorus pa3BUTHI KPUTHIECKOTO
MEKly HUMHU, J€JIE€HHE YTOIKOM, BBIPQKCHUH. ['paMMaTHYECKH BEPHO YMTATH YHCIIO- mbluieHus. Tabnuna 3aeM-Xotum
IPOBEPKA Pe3yJIbTATA ¢ IOMOLIBIO Bble U OYKBEHHBIC BBIPAXKEHUS, COJIEPKALIE JCHCTBHS y3Hath-Y3Haem. (3-X-V).
PUKHIKY ¥ 0BPATHOTO ACHCTBHS YMHOXEHMSI, JEJIEHUS U cTeNeHn. YuTars u
43 JlelTeHie, KOMIOHEHTI I IeHHs., CBA3b 1 3aMyChIBaTh OYKBEHHBIE BHIPAYKEHUS, COCTABIISATh

MEXIY HUMU, JEJICHUE YT OIKOM,
IIPOBEpKa pe3yJIbTaTa ¢ OMOLIbIO
NPUKUAAKA U OOpaTHOTO JEHCTBHSA

OYKBCHHBIC BBIPAKEHUS 110 YCIOBUSAM 3a/1a4.
BrrancnsaTe uncinoBoe 3HaUeHHE OYKBEHHOTO
BBIPQXCHHS MIPH 3a/IaHHBIX 3HAYEHHSIX OYKB.




44

Jlenenue, KOMIIOHEHTHI JAEIEeHHS, CBSA3b
MEK/Ty HIMH, JI€JICHHE YTOJIKOM,
NpOBEpKa pe3ybTaTa ¢ MOMOIIBIO
HPUKHUIKA 1 00PaTHOTO JIEeHCTBUS

45

Jlenenue, pelieHue TeKCTOBBIX 33/1a4
apu(METHYECKUM CIIOCOO0M

46

JleneHue, penieHne TeKCTOBBIX 33134
apu(METHYECKUM CIIOCOO0M

47

Jlenenue, pelieHne TEKCTOBBIX 3a/1a4
apuQpMeTHIECKIM CITIocoO0M

48

Jlenenue, penieHne TeKCTOBBIX 33134
apu(METHYECKUM CIIOCOOOM

49

JleneHne ¢ 0CTaTKOM Ha MHOXKECTBE
HAaTypaJbHbIX YUCEI

50

Jlenenue ¢ ocTaTKOM, CBOMCTBA JICIICHUS C
OCTaTKOM

51

IIpakTrueckue 3a1a9u Ha JACTIEHUE C
OCTaTKOM

52

KonTpoabnas pabora Ned4 o teme
«YMHOXKeHHe H TeTeHHe HATYPATbHbIX
yuceI»

53

AHanu3 KOHTPOJIHHOH pabOTHI.
YupoluieHue BbIpaXKeHHi.
PacnpenenurensHoe CBOWCTBO
YMHOKECHHSI OTHOCHTEIEHO CIIOYKCHHSI

54

YupoluieHue BhIpaXxeHUi.
PacnpenenurensHoe CBOWCTBO
YMHOKEHHSI OTHOCHTEIIEHO CIIOKCHIS U
BBIYUTAHHS

55

YrpoiieHre BIpaKeHUH.
PacnipenenurenbHoe CBOMCTBO
YMHOKEHHSI OTHOCUTENIBHO CIIOKECHUS 1
BBIYHATAHUS

56

YupolieHue BoIpaxeHuit

57

YpoiieHue BhIpaKEHUN

CocTaBisITh ypaBHEHUsI 10 yCIOBUSM 3ajad. Pemarts
MpPOCTEUIINE YPaBHEHUS Ha OCHOBE 3aBUCUMOCTEMN
MEXIy KOMIIOHEHTaMHU apupMETHUECKUX JACHCTBUH.
AHanu3upoBaTh U OCMBICIMBATE TEKCT 3a/1a4H, TIepe-
(opMynupoBaTh yCIOBUE, U3BIEKATH HEOOXOAUMYIO
WH(POPMALIUIO, MOJICITUPOBAThH YCIOBHE C IIOMOIIBIO
CXEM, PUCYHKOB, p€aJIbHbIX IIPEAMETOB; CTPOUTH
JIOTUYECKYIO LIENI0YKY pacCyKASHHUH; KpUTHUIECKH
OLIEHUBATh IIOIY4YEHHBII OTBET, OCYILECTBIATh
CaMOKOHTPOJIb, TPOBEPSISI OTBET HA COOTBETCTBUE
YCIIOBHIO. BBIMOMHSTE TIepe0op BceX BO3MOMKHBIX
BapHAHTOB JIJIS epecuéTa 0ObEKTOB MITH KOMOWHAITHIA,
BBIJICTIATE KOMOMHAIINY, OTBEUYAIOIIHE 33 JaHHBIM
ycnoBusiM. McenenoBaTs NpOCTEHIINE YUCIOBBIE
3aKOHOMCPHOCTHU, IPOBOANTH YUCJIOBBIC SKCIICPUMCHTEI.

[Tpuem "KyOuk"




58 ITopsa0K BBITOTHEHMS TEHCTBHIMA 1
59 ITopsA0K BBINOTHEHUS I€UCTBUMA 1
60 [Topsaaox BBITTOIHEHUS IEHCTBUM 1
61 Crenens uncna. Ksagpat u ky0 uncna 1 Juckyccus Ha IPOUJEHHYIO TEMY
62 ITopsimoK BBITOTHEHHS TEHCTBHA B 1
BBIPAXEHMSIX, COACPIKAIUX CTETEHb,
BBIYMCIIEHUE 3HAYEHUN BBIPAXKEHUM,
COJEPKALINX CTEIICHb
63 KonTpoabnas padora NeS o teme 1
«YMHO:KeHHUe U JeJIeHUe HAaTYPaJIbHbIX
yHceD
IInomann u 06beMbl 12 Pacno3HaBaTh Ha yepTekKax, pUCYHKAX, B OKPYKAFOIIEM
64 AHanu3 KOHTPOJBHOM paboTHI. 1 MHpE IeOMEeTPUIECKUE (YUTYPBI, UIMEIOLIHE
®opmyiibl. PellieHne 3a1a4 Ha ABUKEHHE (hopMy MPSAMOYTOJILHOTO Mapauienenunena. [1pu-
B OJIHOM HaIIpaBJICHUH, B BOJUTH [IPUMEPHI AHAJIOTOB Ky0a, IPSAMOYTOJIEHOTO
IPOTHBOIIOJIOKHBIX HAIPaBICHUIX napajijenenumesna B okpysxatomeM mupe. M3obpaxars
65 ®opmynsl. Pemenue 3ana4d Ha aBwkeHue | 1 IPSIMOYTOJIbHBIN MApAJUICIICIHIIEN OT PYKH
66 ITnomaze. ITousTre monaay GUrypsl. 1 U C UCIIOJIb30BAHUEM YEPTEKHBIX HHCTPYMEHTOB.
[MpubamkeHHOe H3MEPEHUE TUTOMIAH N300paxatk ero Ha kietdatoit Oymare. BepHo
Q)Hryp Ha KJIeT4aToi 6yMare HCIIOJIb30BaTh B p€Yr TCPMUHBI: (1)OpMyJ]a, miomanb,
67 IInowmane npsiMOYroJibHUKA, KBaApaTa 1 00bEM, paBHEIC QHTYpBI, MPSMOYTOIBHBIA [Tpuem "KyOux"
68 Enunune! uamepeHus miomane. 1 napajienenunen, Kyb, rpanu, péopa v BEpUIMHbI
3aBUCUMOCTb MEXAY €JUHULIAMU MPSIMOYTOJILHOTO Mapajuienenunena. Moaenuposars
M3MEPEHHS TIIOIIA/ICH. HECJIO)KHbIE 3aBUCMOCTH C TIOMOIIIBIO
69 E AMHHUIIBI H3MEPEHHSL [UIOMIACIH. 1 (hOpMYyJI; BBITIOJIHATH BBIYUCIICHUS 110 (hopMyJIaMm.
3aBUCUMOCTb MEXAY €JUHULIAMU I'pammaTHUECKN BEPHO YUTATh UCIOIB3yEMBIE
M3MEpEHHsI [UIOMIALCIH. (opMyIIbl. BEIMUCTATE TUIOMAIN KBAJIPATOB,
70 E/\MHUILIb! U3MEpEeHUs [UIoLaeil 1 PSAMOYTOJILHUKOB U TPEYTOJBHHUKOB (B MIPOCTEHIINX
71 [IpAMOYTOJIBHBIN TTApaLIENENHUIIE ] 1 CITyHasX), HCTOMB3Ys POPMYJIBI IIOMA/H KBA/paTa HccrenoBaTenbCKuii IpOeKT
MPSIMO YTOJbHUKA. BIpaskaTh OAHM €AMHULIBI «VICTIONB30BAHME TEOMETPHUECKUX (GHTYD
M3MEpEHMs IJIOUIan Yepe3 Apyrue. Beraucnars B TTOBIKHBIX HIPAX».
72 O6beMbl. EMHAIG H3MEperns 00heMos. | 1 00BEMBI Ky0a 1 IPSIMOYTOJIBHOTO TIapaIeNeuIea,
3aBHCHMOCTb METY €TMHAIIAMH ucronb3ys Gpopmyisl 00bEMa KyOa U PSIMOYTOIBHOTO
W3MEpEHHs 00BEMOB. napajuienenunena. Beipaxars on-
73 OGbeMbt. OGBEM IPAMOYTONHHOTO 1 HY €JIMHUIBI U3MEPEHUs 00bEMa uepes Ipyrue.




napajienenunena MopgennpoBath H3y4aeMble TeOMETPUYECKHE OOBEKTHI,
74 O6bemMbl. O0beM IPSIMOYTOIBFHOTO 1 WCTIONB3Ys OyMary, IIACTHIINH, IIPOBOJIOKY
napasuieienumeaa u 1ip. BeimonHsaTh nepe6op Bcex BOZMOKHBIX Bapu-
75 Kounrpoabnas paéora Ne6 mo reme 1 aHTOB JUTA Tiepecyéra 00BEKTOB MIIM KOMOMHAIINH,
«Ilomaau u 06 beMbD» BBIJICJIITH KOMOWHAIIMY, OTBEYAIOIIUE 3aJaHHBIM
ycnoBusM. Beraucinate gakropuansl. Mcnonabp3oBaTh
3HAHUS O 3aBUCUMOCTSIX MEXAY BETMUYNHAMU
CKOPOCTb, BpeMs, IyTh MPU PELICHUHN TEKCTOBBIX
3a1a4. AHAIM3UPOBATh U OCMBICIUBATH TEKCT 3a-
Ja4au, nepeopMyIupoBaTh yCIOBUE, NU3BJIEKATh
HEO0X0IUMYI0 HH()OPMAIIHIO, MOJICTTHPOBATh YCIOBHE C
MIOMOIIBIO CXEM, PUCYHKOB, PEATBbHBIX
MPEIMETOB; CTPOUTH JIOTHYECKYIO IIETI0UKY pac-
CYXXJICHUI; KPUTUYECKU OLICHUBATh IOJy4YECHHBIN
OTBET, OCYILECTBIISITh CAMOKOHTPOJIb, IPOBEPSS
OTBET Ha COOTBETCTBUE YCIOBHUIO. BHIMONHATE
NPUKUAIKY U OLCHKY B XOJI€ BEIYUCIICHHUH.
OO0bIKHOBEHHBIE IPOOH 23 Pacno3HaBaTh Ha 4yepTekKax, pUCYHKAX, B OKPY>KAFOIIEM
76 AHanm3 KOHTPOJILHON paboTHI. 1 MHUpE reoOMeTpUIEcKue GUTYPHI, IMEIOLIHE
OKpy>XHOCTb U PyT ¢dbopMy OKpyKHOCTH, Kpyra. [IpuBoauts npumepsl
77 OKpy>XHOCTb U pyT 1 AHAJIOTOB OKPYKHOCTH, Kpyra B OKPYKaroIlEM MUPE.
78 Hons, yacTb, APOOHOE YUCIIO, APOOH. 1 N306paxaTh OKPY>KHOCTb C HCIIOJIL30BAHUEM LIUPKYJIS, TexHoyorus pa3BUTHS KPUTHYECKOTO
mrabaoHa. MOI[CJIHpOBaTB H3Yy4aCMBbIC TCOMECTPHUUICCKUC mblnuieHus. Taonuua 3HaemM-X0oTuM
00BEKTHI, UCTIONB3Ys OyMary, MpoBOJIOKY | Jp. BepHo y3HaTh-Y3HaeM. (3-X-Y).
79 Jlomm. OGBIKHOBEHHbIE JIPOOH 1 WCIIOJIb30BaTh B PEYH TEPMUHBI: OKPYKHOCTb, KPYT, UX
80 Honu. Pemenue 3a1a4 Ha HAXO0XKICHHUE 1 pajuyc u JuamerTp, Ayra OKpyxKHOCTH. MozenupoBarth
YaCcTH YKCIIa U YHCIIa [0 €ro YacTu B rpa(uYCCKOM, NPEAMETHON GopME IOHATHS 1
81 Hounn. Pemenne 3aga4 Ha HAXOXKJCHUE 1 CBOWCTBA, CBA3AHHBIE C TIOHATHEM JI0JIH,
YACTH YMCIA M YMCIIA IO €ro YacTh 0OBIKHOBEHHOM Apo0u. BepHo ucnob30BaTh B peun
) CpaBHeHHe Apobeit 1 TEPMUHBI: J0JIsI, OOBIKHOBEHHAs APOOb, YHCIUTENb U
83 Cpaszenue apobeit 1 3HAMeHaTeNk 1poou,
34 Cpasnenue apobeit 1 NpaBUIIbHAS W HEMPaBUIIbHAS IpOOH, CMEIaHHOE
35 T m———— 1 yncio. ['paMMaTHUeCKy BEpHO YUTATh 3amucH Jpoleit u
36 TIpaBHIBHbIC H HETPaBIIBHbIE APOGH 1 BBIpa)KEHUH, COAEPKAILUX OOBIKHOBEHHbBIE
37 KonTpoabman pabora Ne7 110 Teme 1 IpoOu. BEIONHATE CI0KEHUE U BEIYUTAHHE




«O6bIKHOBeHHBIE 1poou. [IpaBUiIbLHBIE
U HempaBWJIbLHBIE IPOOH»

OOBIKHOBEHHBIX JIPOOEH C OMHAKOBBEIMHU
3HaMEHATENSIMH, TPe0OPa30BHIBATH HEMPABUILHYIO

88 AHanu3 KOHTpoNIbHOH paboTel. Cnoxkenue | 1 JIpoOb B CMEIIaHHOE YUCIIO M CMEIIaHHOE YKCIIO B He-
Y BEIYUTAaHHE APOOEH ¢ OMHAKOBBIMH MPaBIIBHYIO Ipo0b. VIcriomb30BaTh CBONHCTBO JeNEHUS
3HAMEHAaTENIAMU CYMMBI Ha YHCJIO JUIS pallMOHaTIN3aluu
89 CroxeHue 1 BeIYUTaHUE JIpooeti ¢ 1 BBIYKCIICHHUH. Pelath TEKCTOBBIC 3a1a491 [Ipuem «CoctaBneHue KiacTepa
OIMHAKOBHIMH 3HAMEHATEISIMH apuQMeTHIeCKUMH crToco0aMu. AHATN3UPOBATh U
90 Co)KeHue U BHIYMTAHUE JIPOOEi ¢ 1 OCMBICTIMBATh TEKCT 3a/1a4H, epeopMyIupoBaTh
OTMHAKOBBIMU 3HAMEHATEIIIMH YCIIOBHE, N3BIIEKAaTh HEOOXOANMYIO HH(pOpMALIHIO,
91 Jlenenne u apo6u. JIpo6HOE 9HCIO0 KaK 1 MOJIETTHPOBATh YCIOBHE C IOMOIIBIO CXEM, PUCYHKOB,
pe3yJIbTaT JENCHUS. pealIbHBIX MPEAMETOB; CTPOUTH JIOTHYECKYIO
92 Jlenenue u apobu. CroiicTBO nenmumoct | 1 LEMOYKY PACCYK/ICHUIT; KDUTHYECKU OLICHUBATH
CYMMBI (Pa3HOCTH) Ha YHCIIO MOJTy4YEHHBIN OTBET, OCYLIECTBIATH CAMOKOHTPOJIb,
93 T ———— T— 1 MIPOBEPSIS OTBET Ha COOTBETCTBHE yCIOBHIO. BRITIONHATS
HATYpaJLHOTO YUCIIA B BU/IE JPOOH C NIPUKUJIKY U OLEHKY B X0JI¢ BEIYHCIICHUI
3a/laHHBIM 3HaMEHATeJIeM.
94 Cwmemannpie uncina. [IpeobpazoBanme 1
CMEIIaHHOW ApOOH B HETIPABHILHYIO
IpoOb 1 HA00OPOT
95 CroxeHue ¥ BEIYUTaHUE CMEIIAHHBIX 1
quceln
96 CrnoxeHue U BBIYNTAaHUE CMEIIAHHBIX 1 Huckyccus Ha TPOUIECHHYIO TEMY
Yyucen
97 Cno>xeHue 1 BBIYUTaHUE CMEIIAHHBIX 1
qucen
98 KonTpoabnas padora Ne8 nmo teme 1
«CmemanHble ynciaa, CiiokeHue u
BbIYUTAHME CMEIIAHHBIX YHCEJD)
JecaTuuHble poodH. 13 3anuchIBaTh U YUTATH NECATHIHBIE JPOOH.
CiokeHue U BBIYUTAHUE TeCATHIHBIX [IpencraBisaTe OOBIKHOBEHHBIE JPOOU B BUIC
apooeii JIECAITHYHBIX U JECSITUYHBIE B BU/I€ OOBIKHOBEHHBIX. Ha-
99 AHanu3 KOHTPOJIBHON paOOTHI. 1 XOJIUTh IECATUYHBIC TPUOIKEHIS OOBIKHOBEHHBIX

JlecaTruHas 3anuch POOHBIX YHUCEN.
Lemnast u ApoOHas 4acTH IECATUUHOM
JIpo0OH.

npobeii. CpaBHUBATH U yIIOPSAA0YNBATH JECATUIHBIC
JpoOu. BBITIONHATE ClI0KEeHUE, BEIYUTAHHE U
OKpPYTJIEHUE JIECATHYHBIX IPOOei. BEIMONMHATE




100 JecsatnaHas 3amich APOOHBIX YHCET. 1 MPUKUKY U OIIEHKY B XOJI€ BbIYMCIeHUH. MIcrionp30BaTh
Lenas u qpoOHast 4acTu JeCATUIHON 9KBUBAJICHTHBIE IPEACTaBICHUSI APOOHBIX YHCEN IPU UX
Ipobu CpaBHEHHH, TP BEIYUCICHUSAX. BEpHO MCTIONB30BaTh B
101 CpaBHEHHE TECATHIHBIX APOOCH 1 pedr TEPMUHBIL: JeCITUIHAS JPO0b, Pa3psasl
102 CpaBHEHHE TECATUIHBIX APOOCH 1 JECATHYHOM IpOOH, pasnoKeHue AeCATHIHOM 1podu o | [Tpuem "KyOuk"
103 CpaBHEHUE JECATHYHBIX IPOOCH 1 paspsaM, MpUOIMKEHHOE 3HAYCHHUE YHCIIa
104 CI107K€HHE U BEIYUTAHUE NECATUYHBIX 1 C HEJOCTATKOM (C M30BITKOM), OKPYTIIEHHME YHCTIA
npobeit JI0 33J]aHHOTO paspsina. ['paMMaTHYeCKH BEPHO
105 CJ10%KEHHE ¥ BBIYMTAHHE JECATUUHBIX 1 YUTATh 3aIIUCH BBIPAKEHUM, COAEPIKAILUX AECATHUHBIC
npobeit npobu. Pemrates TekcToBbIC 3a1a4K apu(hMETHYECKUMHU
106 CJI0KeHHe ¥ BBIYNTAHNE JIeCATHIHBIX 1 cnoco0amMu. AHATU3UPOBATh U OCMBICIIUBATH TEKCT
npobeit 3a1a4u, nepeopMyIHpOBaTh yCIOBUE,
107 CJI0’KEHHE 1 BBIYUTAHNE TeCATHIHBIX 1 W3BJIEKaTh HEOOXOAUMYIO HH(POPMALIUIO, MOJICIIMPOBATh
npobGeit YCIIOBHE C MIOMOIIBIO CXEM, PUCYHKOB, PEaJIbHBIX
108 ClioKeHHe U BBIYUTAHUE JIECATUYHBIX 1 TIpEAMETOB; CTPOUTE JIOTHHCCKYIO HETIOUKY
npobeit paccyKAeHui; KpUTUYECKH OLIEHUBATH TTOJTyYSHHBIH
109 [TpubnnxeHHbIe 3HAYSHHUS YUCETT. 1 OTBCT, OCYIICCTBIATE CAMOKOHTPOIB, MPOBEPAL OTBCT Juckyccus Ha IPOHIEHHYIO TEMY
Oxpyrnenne uucen. OKpyrieHne Ha COOTBETCTBHE yCIIOBHUIO.
JEeCATUYHBIX qpo0eit
110 [TpubnnxeHHbIe 3HAYSHHUS YUCET. 1
Oxpyrnenne uncen. OkpyriieHue
JECATUYHBIX qpo0eii
111 KonTpoabnas padora Ne9 no teme 1
«CiokeHHe U BbIYMTAHHE AeCITHYHbIX
apoo6eii. OkpyrieHue 4yucesn
YMHoOKeHUe U JeleHue TecITHYHBIX 26 BEIMONHATE yMHOKEHHE U JIeTICHHE IECATHYHBIX
apooei IpoOeii. BEIMOMHATE MPUKUAKY U OLIEHKY B X0/1€
112 AHanm3 KOHTPOJILHON paboTEI. 1 BbIunciIeHni. [IpeacTaBnsaTe OOBIKHOBEHHBIE IPOOH
YMHOKEHHUE JIeCITUIHBIX Jpo0eit Ha B BUJIC JICCATHYHBIX C IOMOIIBIO JICTICHUS] YUCITUTE
HaTypaJIbHOE YHCIIO 7151 OOBIKHOBEHHOH IpoOu Ha e€ 3HaMeHATeNb.
113 YMHOKXEHHUE IECATHUHBIX Ipo0eii Ha 1 Hcnosnp30BaTh SKBUBAJICHTHBIE MPEACTABICHHS
HATYpaJbHOE YUCIIO JpOOHBIX YKCeN MPU UX CPABHEHUH, IPU BHIYHCICHUIX
114 VMHOXKEHHE JIECATUYHBIX Apo0eii Ha 1 PemaTe 3a1aun Ha 1po6H (B TOM YHCIIE 33/1a4U U3
HATYpaJbHOE YUCIIO peanbHOI IPaKTUKH), UCIIOIB30BATh IOHITHS CPEIHETO
115 Jlenenue necsITHYHBIX ApoOeit Ha 1 apu(METHIECKOro, CPEHEe CKOPOCTH H Jp.




HaTypaJbHOE YHMCIIO

116 Jlenenue mecATHIHBIX ApoOEH Ha 1
HaTypaJbHOE YUCIO

117 Jlenenue mecATHIHBIX ApoOEH Ha 1
HaTypaJbHOE YMCIIO

118 Henenue necsaTHYHBIX ApoOe Ha 1
HATypaJbHOE YHMCIIO

119 Jenenne necATHUHBIX ApoOeii Ha 1
HaTypaJbHOE YUCIIO

120 KonTpoabnas padora Nel0 mo teme 1
«YMHOKEHHE U JIeJIeHHne JeCITUIHOMI
JAPOo0H HA HATYPAJBLHOE YN CJI0»

121 YMHOXKEHHUE IECATUIHBIX IPo0eit 1

122 YMHOKEHUE JIECATHUUHBIX IPOOCit 1

123 YMHOKEHUE JIECATUUHBIX IPOOCH, 1
ymHoxxkenue Ha 0,1; 0,01; 0,001

124 YMHOKEHHUE JIECATUUHBIX IPOOCiHi, 1
ymuoxkenne Ha 0,1; 0,01; 0,001

125 YMHOXEHHUE JIECATUYHBIX IPO0eit 1

126 Jenenne Ha necATHYHYIO IpOOb 1

127 Jlenenue Ha NeCITUYHYIO APOOH 1

128 Jlenenue Ha necaTUIHYIO ApOOk, nenenne | 1
Ha 0,1; 0,01; 0,001

129 Jlenenue Ha necSITUYHYIO ApOOb, AencHue | 1
Ha 0,1; 0,01; 0,001

130 Jenenue Ha necATUUIHYIO IpOo0k, neneHue | 1
Ha 0,1; 0,01; 0,001

131 Henenne Ha gecATHYHYIO 1poOb 1

132 Henenue Ha necaTuaHyio ApoOb 1

133 Cpennee apuMeTHIECKOE IBYX YHCET . 1
N3o0Opaxenne cpeaHero
apu(METHIECKOTO JBYX YHCEN Ha
YHUCIIOBOH MPSIMOH.

134 Cpennee apudmerudeckoe. Pemenue 1

IMMPAKTHYCCKUX 3ada4 C IPUMECHCHUEM

Npy penieHnu 3aaad. [I[puBouTh MpUMEpPbl KOHEUHBIX U
OCCKOHEYHBIX MHOYKECTB. AHAIM3UPOBATH U
OCMBICJIMBATh TEKCT 3a/1a4yH, TiepeopMyInpoBaTh
YCIIOBHE, N3BIIEKAaTh HEOOXOIUMYIO HH(OpMALIHIO
MOJCIIUPOBATH YCIOBHE C MOMOIIBIO CXEM, PUCYHKOB,
peanbHBIX MPEIMETOB; CTPOUTH JIOTHUECKYIO

LEMOYKY PacCyKJIECHUMN; KpUTUUECKU OLICHUBATh
MOJIYYCHHBIH OTBET, OCYIIECTBISATH CAMOKOHTPOJIb
MIPOBEPSISI OTBET HA COOTBETCTBUE YCIOBUIO. BBINONHATH
MPUKUJIKY U OLICHKY B X0JI¢ BEIYHCIICHUN.

YuTaTh 1 3alIMCHIBATH YHCIA B JBOMYHOM CHCTEME
CuncieHus.

Juckyccus Ha IPONJEHHYIO TEMY

ITpuém «CuHKBEH

[Tpuem "KyOuk"




cpenHero apupMeTHIECKOro

135 Cpennee apudmernaeckoe. Cpenree 1
apu(MEeTHIECKOE HECKOJIBKUX YHCEIN
136 Cpennee apudmernaeckoe. Cpenree 1
apru(pMETHYECKOE HECKOJIBKUX YUCEI
137 KonTpoabhas padora Nell mo teme 1
«YMHOKeHHe U JeJieHHe JecsiTHYHbIX
apooeiny
HNHcTpyMeHTBI 4151 BBIMHCJIEHHI 1 17 OOBACHITB, UTO Takoe nporeHT. [IpeacraBisaTh
u3MepeHui MPOLIEHTHI B IPpOoOSAX U APOOU B MPOLIEHTAX.
138 AHanu3 KOHTPOJIBHON paOOTHI. 1 OcymecTBiATh Nouck uupopmaimu (8 CMN), co-
MUKpPOKaIBKYIISATOP JepKalieii JaHHble, BEIpaKEHHBIE B IPOIICHTAX,
139 MHUKpOKaJIBKYIIATOP 1 HHTEPIIPETUPOBATh UX. PemaTe 3a1a4n Ha IPOLICHTHI U
140 [IpouenTtsl. [TonsTHE IpOLIEHTA 1 Jpo6u (B TOM YKCIIE 33/1a4H U3 PealbHON NPaKTHUKH, TexHonorus pa3BUTHS KPUTHUECKOTO
UCHOJNB3Ys TP HEOOXOTUMOCTH MeIienns. Taonuia 3aaeM-X0oTUM
KaJbKyIATOP). [IpOBOMMTE HECIIOKHBIE HCCIIENOBAHNS, | y3HATH-Y3HaeM. (3-X-V).
141 TTpOLIEHTBHL. 1 CBSI3aHHBIE CO CBOMCTBAMHM JAPOOHBIX YHCEI,
142 IIpouentsl. Beiuncienne npoueHToB OT 1 ONUPAsCh HA YUCIOBBIC SKCIICPUMEHTEI (B TOM
YHCIIA M YHCIIA [0 W3BECTHOMY MPOICHTY, YHCIIe C UCTIOJIh30BaHUEM KAIBKYIISITOPA, KOMITBIOTEPA).
BBIP@KCHNUE OTHOLLCHUS B IPOLICHTAX. BBINONHATE MPUKKUIKY U OLICHKY B XOZ€ BEIYUCICHUH.
143 IMpoueHTsl. Berancienne nponeHToB oT 1 Pacriosnasath Ha uepTesxkax, pucyHkax, Jluckyccust Ha POMJICHHYIO TEMY
YHCIIa ¥ YUCJIA IO U3BECTHOMY IPOIEHTY, B OKPYKAIOLIEM MUpPE pasHble BHJbI yIiIoB. Ipu-
BbIP2KEHHE OTHOLIEHHS B POLICHTAX. BOJUTDH IIPUMEPHI AHAJIOT'OB 3TUX T€OMETPUIECKUX
144 ITporenThI . PelieHne HECTOKHBIX 1 uryp B oxpysarorem mupe. M300paxats yrisl
NPAKTHYECKHX 3a1a4 C [IPOLEHTAMH OT PYKH U C HCIOJIBb30BAHHEM YEPTEKHBIX
145 KouTpoannas pa6ota Nel2 mo Teme 1 MHCTPYMEHTOB. M300paxats yribl Ha KJIeT4aToH
«IIpoueHTHI» Oymare.
146 AHanm3 KOHTPOJIbHOW paboThl. YToiI. 1 MozenipoBaTh pasTiHbIe BUAb! yIIoB. BepHo
Tpsivoit u pasBepryTHIii. Ueprerxubit WCIIOJIb30BaTh B PEYH TEPMHHBI: YTOJI, CTOPOHBI YIIIa,
TPeYTONBHIK BEpLIMHA yria, OUCCeKTpHca yria; NpsAMOH yrod,
147 VYrou. ITpsiMoil 1 pa3BepHYTHIN. 1 OCTPBI, TYIOH, PA3BCPHYTLIM YIJIBL, HCPTCAHBIN [Tpuém «CuHKBEHH
YepTexHbiil TPEyroBHHK TPEYroJbHHUK, TpaHcrnopTup. M3mepsTh ¢ TOMONIBIO
148 Vron, Tpamoli 1 passepHyTH. 1 WHCTPYMEHTOB U cpaBHI/vIBaTb BEJIMYHMHBEI YTIIOB.
YepTesmHbiii TPCYTONEHHE CTpouts yriibl 3aJJaHHON BEJIMUHHBI C TIOMOILBIO
129 Vsmepenne yrios, [paiycHan Mepa 1 TpaHcnopTrpa. M3Biekars nHGOOPMAITHIO U3 TAOJIHIT




yria. Buael yrios. Tpancnoptup

" auarpamMm, BBIIIOJIHATE BBIYMCICHHAS 110 TaOJIUIHBIM

150 W3mepenne u mocTpoeHHe yIioB C 1 JTAHHBIM, CPAaBHUBATh BETMYNHBI, HAXOIUTh
MOMOIIIBIO TPAHCTIOPTUPA HanOOJbIINE U HAUMEHBLINE 3HAUYCHHS U JIp.
151 M3mepenue u NoCcTpOeHue yIioB ¢ 1 BrimonHsaTs cO0p MHPOpPMALINY B HECTIOKHBIX CITydasX,
MTOMOIIIBIO TPAHCTIOPTHPA OpraHu30BHIBaThH HH(OPMAIIHIO B BUIE TaOIUI U
152 Kpyrossie quarpammel. 3Bnedenue 1 JuarpaMM, B TOM YHCJIE C IOMOIIBI0 KOMIIBIOTEPHBIX
I/IH(i)OpMaI_II/II/I U3 IuarpamMm. ImporpaMm. HpI/IBO,Z[I/ITB IIPUMEPBI HECITOKHBIX
153 KpyroBsle muarpamMmsl. M3o0paxeHue 1 KJIaccu(UKaINK 13 Pa3InYHBIX 00JacTell KU3HH.
Juarpamm I0 YUCJIOBBIM JaHHBIM
154 Konrpoannas pa6ora Nel3 no teme 1
«¥YTab»
MHosxecTBa 6 Pacnio3sHaBaTh MOHATHSA: MHOKECTBO, JJIEMEHT
155 AHanu3 KOHTPOJIbHOH paboThl. [loHsATHE 1 MHOJKECTBA, TOAMHOKECTBO, IPUHAIIEKHOCTD
MHO>KECTBa MHOJKECTBY, ITyCTO€ MHOKECTBO. 3aj[aBaThb MHOKECTBA
156 ITousaTre MHOXKECTBA 1 MEPEUHCICHUEM UX deMeHTOB. HaxoauTs
157 OO6m1as yacte MHOKeCTB. OObeINHEHNE 1 nepecedeHne, 00beANHEHNE, IOIMHOKECTBO B
MHOKECTB. MPOCTEUIINX CUTYyalusAX. Pacrno3HaBaTh JIOTMYECKU
158 O61as yacts MHOXeCTB. OObenHEHHE 1 HEKOPPEeKTHBIE BhICKAa3bIBaHUs. PemaTs 3amaun ¢
MHOIKECTR. JIOTUYECKON COCTaBJIAIOIIEH, UCIIOJIb3YSl CBOMCTBA
159 BepHo nin HEBEPHO 1 orepauii HaJ MHO)kecTBaMu. CTPOUTH LIEMOYKU
160 BEpHO MM HEBEPHO 1 YMO3aKJIFOUEHUI Ha OCHOBE MPABUII JIOTHK
HToroBoe moBTOpeHmne Kypca 10
MaTeMAaTHKH 5 Kjacc
161 Hatypanbasl yucna. Cnoxenue u 1 HccenenoBarenbCckuil MPOEKT HA TEMY
BBIYMTAHHUE HATYpPaJbHBIX YHCEIL. "Maremartuka u MeIuLIMHA".
162 YMHOXEHHUE U JelieHHe HaTypaIbHbIX 1
YHCed.
163 OO0bixkHOBeHHBIE ApoOu. CI0oKEeHUE U 1
BbIUHMTaHHE OOBIKHOBEHHBIX ApOOeH
164 Hecstuunbie apodu. ClioxeHue u 1
BBIYMTAHUE JIECATUUHBIX JpOOeil.
165 HTorosasi KOHTpoJIbHAs padoTa 1
166 AHanu3 KOHTPOJIBHON paOOTHI. 1

YMHOXKEHHUE U ICTICHUE JICCATHUHBIX
IIpoOeii.




167 TTimoman; 1 00BLEMBI 1 ITpuém «CuHKBEIH
168 Pemrenne 3amay ¢ reoMeTpUISCKAM 1
COZIEPIKAHUEM.
169 Pemennie KOMOMHATOPHBIX 3a/1a4. 1
170 Ypok — urpa «JIabupuaT 1
TemaTuuyeckoe MJIIAHUPOBAHUE
6 KJacc
Ne Kou- XapakTepucTUKa OCHOBHBIX BHJIOB Peanuzayus eocnumamenvrozco
ypoka BO JESTEIIbHOCTH 00Y4aroIuXcst nomenyuana ypoxa (8uosl u
4acoB Gopmobl desmenbHOCMUL)
1. leIMMOCTDH YHCeJT 20 Haxomuth nenutenu U KpaTHbIE HATYypaJbHBIX
1 JlenuMocTh HaTypanbHBIX uncel. Jenurenu 1 YHCelT; CKJIOHATH I10 M1a/1e)KaM CJIOBA «IEIUTENbY, | becena o npoiieHHOM MaTepuae
HATYPaJILHOTO YHCIIA. «kpatHoe». Pacmo3naBaTh uwMcna, KpaTHbBIE | 5 kiacca
2 KpartHbie HaTypaJbHOTO YHCIIA. 1 2,5,10,3,9. Vcnonb3oBaTh MPU3HAKU JEITMMOCTU
3 Jlenurenn u KpaTHbIE HATYpPaJIbHOI'O YHCIIA 1 HaTypajbHbIX 4YHCCIT IIpU pEIICHUN  3ajad.
4 HpI/ISHaKI/I nenumoctd Ha 10 1 Ha 5, Ha 2 1 Pacno3naBarn IIPOCTBIC MW COCTAaBHBIC YHCIIA,
3 pusHaky genuMoctd Ha 10, HaS u Ha 2 1 packianbiBaTh COCTaBHBIE YHCJIA Ha MPOCTHIC
6 [Ipusnaku nenumoctu Ha 10, Ha 5 1 Ha 2. MHOXkHUTENH. Mcrnonb3oBarh TabIMIly HPOCTHIX HccnenoBatenbCkuii MPpOEKT HA
Pemenue npaktuyeckux 3aj1ad Ha AEIUMOCTD 1 ancen. Haxomure HOJ[ mns aByx u Gornee temy "llpusHaku genumoctu
HaTypaJbHBIX uncen. OnpenensaTs mapbl B3aNMHO HATYpaIbHBIX pcel”
7,8 | IlpusHaku qenuMocTy Ha 9 u Ha 3. ) npocteix wucen. Haxomure HOK nms mByX W ['Maremaruueckas urpa
6onee wuymcen. Haxomuts HOJ u HOK, «eTBepThIil TMMHAID
9 TIpOCTBIE H COCTABHBIE UHCa. PelIeTo | WCIIONB3YSl MPHU3HAKU JIEIUMOCTH HATYpaTbHBIX
Dparochena mcer. 5
10 | TIpocThle U COCTABHbIE YHCIA. 1 HccnenoBathb npocTeimme YUCJIOBEIC
11-12 | Pa3znoxeHne HaTypaJIbHOIO YUCIIA HA 2 3aKOHOMEPHOCTH, TPOBOZUTE HHCIIOBRIC
MHOYKHTCITIL. IKCIIEPUMEHTHI
PazniokeHre HaTypaJIbHOTO YHCiIa Ha TIPOCTHIC
MHOJKUTEIIH.
13 OO0mwmit nenuTens ABYX U O0Jee dnced. 1
HaunGonpmmii oOmui 1eIuTenb.
14 B3anMHuo nipocthie uncna. Criocoos 1
HaXO0XKACHUS HAaMOOJIBIIEr0 OOIIEro ACIUTEIs
15 HaunbGomnpmmii o0muii genurens. Bzanmao 1
MPOCTHIC YHCIIA.




16 | OGmmee kpaTHOE ABYX U OoJiee yncer. 1
Hauwmensiiee oO1iee kpaTHoe
17 Haunmenbiee oo6iee kpatnoe. CriocoObl 1
HAXO0XJICHUS HAUMEHBIIIETO OOIIET0 KPAaTHOTO
18 | Pemenue 3agau no teme «Haumensiee oOrmiee 1 Jluckyccrs Ha IPONACHHYIO TEMY
KpaTHOE»
19 | Pemenue 3a1a4 no teMe «JleqmMocTs gucenn 1
20 | KonrpoasHas padora Nel nmo Teme 1
«J1eJITMMOCTDb YHces»
2. Cllo%eHHe H BLIYNTAHME Apobeii ¢ - ®opMynHpOBaTh OCHOBHOE } CBOMCTBO Jpo0H.
PA3HBIMH 3HAMEHATE/ISIML [IpuMeHsITh OCHOBHOE CBOMCTBO JApoOW mpu
v 3aMEHE JaHHOW JpoOM paBHOW el JIpoOkIo.
21 AHanu3 KOHTPOJIbHOM paboThl. OCHOBHOE
. 1 Coxkpamare 1poOb, UCHONB3YS pPa3HbIE MPHUEMBI
CBOMCTBO AP 06UH' COKpallleHHs,  pacro3HaBaTh  HECOKPATHUMBIC
22 OcHoBHOE CBOI/ICTBOUIIpOGI/I. 1 ApoGH, BHIGHpATH HaHOONEE YIOGHBIH CHOCOG [Tpuem «CocTaBneHue Kiacrepay
23 | Coxparuenne apodeit. 1 cokpamieHuss apoou. I[IpuMeHsTh CcoKpalieHue
24 | Coxkpaienue apooeit 1 npo0Oeil Py CIOKEHUN U BHIYUTAHUM, HAXOIHUTh
25 | Cokpamenue npobeii. Pemenue 3anau Ha 1 NepBOHAYANbHYI0  Ipo0b 10 De3ynbTary,
ABWIKCHHC IT0 BOAC. MOJy9eHHOMY TpPH COKpamieHud. [IpUBOIUTH
26 | IlpuBesnenue npobeit K o01eMy 3HaMEHATeNo. 1 apo6u K obmeMmy 3HameHaremo. HaxomuTs
27-28 | llpusenenue npobeit K HAMMEHBIEMY 00LIEMY o) JOIMOJIHUTEIbHBIN MHOXUTEb, HaXOIUTh
SHaMCHATCJIIO. HaUMEHBIIMK OOUIMI 3HAMEHATeNb JAPOOCH.
29 | CpaBuenne apobeit. CpaBHeHue Apobeii ¢ 1 CpaBHUBATh JIpoOU C Pa3HBIMM 3HAMEHATENISIMU.
pasHbIMH 3SHAMCHATC/IAMHU. CxiagpiBaTh M BBIUMTATh JApoOU € pa3HbIMHU
30-31 ApI/I(I)MeTI/I‘IeCKI/Ie HeﬁCTBHH C O6BIKHOB6HHI>IMI/I 2 3HAMEHATEIIMU, chon],gy;{ COOTBCTCTBYIOH.ICC
npob6simu. CiiokeHHe U BeIYUTaHue Ipooeil ¢ HpaBUJIO. JloKa3bIBATh HEPaBEHCTBO.
pa3HbIMH 3HAMCHATCIIAIMH. [IpencraBnsaTe BBIpAKEHUE B  BHUJE z[p061/1.
32 CroxeHue ¥ BRIUMTaHUE IPOo0el C pa3sHBIMHU 1 CxJaapIBaTh U
3HaMEHATEeSIMU. 3aKOHBI apU(PMETUUECKUX BBIYMTATh  CMEIIAHHBIC  YHCJIA, [PUMCHSS
JEUCTBUH: IEPEMECTUTEIILHBIN, W3BECTHBIE CBOWCTBA CJIOKCHHS M BHIYUTAHMS.
COUeTaTeIbHbIN, paclpeAeIUTEIbHbIN.
33 Pemenue 3agau no reme «CnoxxeHue u 1 Urpa «Bepro-He Bepro».
BBIUMTAHUE IPOOEH C pa3HBIMH
3HAMEHATEIISIMU
34 | Pemenue 3a1a4 no teMe «CoxkeHue u 1

BbIUMTaHUE Ipo0eii C pa3HbIMU
3HAMEHATEIISIMI




35

KonTposbHasi pabora Ne2 mno teme

«CJ10:keHMe U BbIYMTAHHE TPo0dei ¢ 1
Pa3HbIMH 3HAMEHATeJISIMI
36 | AHanu3 KOHTPOJIbHOW paboThl. Cl0XkKEeHUE U 1
BBIYMTAHUE CMEIIAHHBIX YUCEIL.
37-38 | CnoxeHue ¥ BBIYUTAaHUE CMELIAHHBIX YHCEl. 2
39 Ciio)keHHue ¥ BBIUNTAHUE CMEUIaHHBIX YUCEL. 1
Pemienue TekCcTOBBIX 3324 apu(METHYECKIM
Croco6oM.
40-41 | Pemenue TeKCTOBBIX 3a1a4 10 TeMe «CioxxeHue 2
U BBIYMTAHUE CMEIIAHHBIX YHCE»
42 | KourpoubHas padora Ne3 mo teme
«CJ107KeHne ¥ BBIYMTAHHE CMEeIIAHHBIX
yHCceD)
3.YMHo:KeHHe U J1eJieHHe 00bIKHOBEHHBIX 31 [IpumMensaTh NpaBuiia YMHOXKEHUs JApoOeil mnpu
Apooeii. BBIUUCIICHUSX. [IpUMEHSATD MPaBUIO YMHOXKEHUS
43 | AHanu3 KOHTPOJIbHOM paboThl. YMHOXKEHUE | CMEIIaHHbIX 4YHCEJl NpPU BBIYMUCICHUAX. Pemiats
Jpobeil Ha HaTypaJlbHOE YHUCIIO. 3aladyd Ha HaXxOXKJIEHUEe JpoOM OT uucia ¢
44-45 | ApudmeTrndeckue AeHCTBUS ¢ 0OBIKHOBEHHBIMH ’ IIOMOIIBIO YMHOXEHHUS. IIpumensTh
Ipo0sMu. YMHOXKEHHE ApoOeil. pacIpenennTeIbHOe CBOMCTBO YMHOMKEHHUS IPH
46 | PemieHue TEKCTOBBIX 3a/1a4 110 TEME 1 YMHOKCHHUH CMEIIaHHOTO qucia Ha | [Tpuem "KyOuk"
«YMHOXEHHE Jpobeii» HAaTypajbHOE, TMPH YOPOILICHUH BBIPAKECHUM.
47-48 | HaxoskaeHHe 4acTH OT LEJIOTO. 2 [IpumensaTs mpaBuao JeneHus JApobed Impu
49-51 | PemeHne TEKCTOBBIX 32124 TI0 TEME BBIUMCIICHUSX, HAa3bIBaTh U 3alUCHIBaTh YHUCIIO,
«HaxokIeHUEe YaCTH OT IEJIO0T0» 3 oOpaTHOe AaHHOMY. BBINONHATE fnenenue apodeit
52 | PacnpenenuTensHOro CBOMCTBA YMHOXKEHHS 1 ¥ CMEUIaHHBIX yHcel. [IpeicTaBaTh nenmmoe B
OTHOCHUTEIIbHO CJIO’KEHUSI 1 OTHOCUTEIHHO BHJC OOBIKHOBEHHOW M JECATHYHON 1pobu.
BEIYMTAHMSL. Haxomuts uncio, obpatHoe ganHomy. PemaTth
53-54 | IlpumMeHeHHe pacpeaeNnuTeI-HOTO CBOHCTBA ) TEKCTOBBIE 33]1a4l, B KOTOPBIX TpeOyercs HaiTh
YMHOYKEHH. IpoOb OT 4YHCla WIM YUCIO MO JIaHHOMY
55 | [IpuMeHeHUEe pacnpeaeuTeNbHOrO CBOWCTBA 1 3HAUEHHIO 1poOU. HaxosuTh 4HCIIO MO TaHHOMY
YMHOKEHUSI TIPU PEIIEHMU TEKCTOBBIX 3a/1a4. 3HAYCHUIO  ero  mporenTos. HaswiBath  n
56 Pewenue 3ana4 o reme «Y MHOXKEHUE 1 3arnChIBaTE TUCIUTCIb U SHAMCHATCIL AAHHOTO | JTycxyecus Ha npoiineHnyio TeMy
OBBIKHOBEHHBIX POGEi» BBIpa)KECHUS, NpoOHOE BBIpAXKEHHE - 1o
57 | Koutposnnas padota Ne 4 o Teme . EsBeCTHHM YHCIMTEN0 M 3HAMEHATEIO.
«YMHOKeHNe 00bIKHOBEHHBIX Jpo0ei» axOMTb  3HAYCHME JPOGHBIX  BRIpaXEHMH,
58 AHanu3 KOHTPOJILHOU paboTel .B3anmHO 1 Apobh OT 4MCNa M HHCIO MO 3HAYCHHIO ero




oOpaTHbIE Yncia.

Ipoow.

59 | B3aumno oOpaTHbIe yncia 1 IIpuem «CocTaBieHue Kiactepay
60 | Apudmernueckue IeHCTBHS C OOBIKHOBEHHBIMHU 1
npobsimu. [lenenne 0ObIKHOBEHHBIX TPOOEH.
61 [enenue cMemanubIx yncel. Pemenue 1
TEKCTOBBIX 33J]]a4 apU(PMETHUECKUM CIIOCOOOM.
62-63 | llenenue. 2
64 Pemenwne 3agau mo teme «Jlenenue 1
O0OBIKHOBEHHBIX APOOEii»
65 KonrposbHnas padora Ne 5 mo teme 1
«/lenenne 00bIKHOBEHHBIX AP00OEii».
66 | AHanu3 KOHTpOJIbHOW paboTel. Haxoxnenne 1
1[EJI0T0 10 €ro YacTH.
67-68 | HaxoxeHue 11eJ10ro 1o ero 4acTH. 2 [Ipuém «CrHKBETH»
69 Haxosxnenue nenoro no ero yactu. Penienue 1
TEKCTOBBIX 3a7a4 apU(PMETHIECKHM CIIOCOOOM.
70 Pemenue 3amau o teme «HaxokneHue 11e710ro 1
10 €r0 YacTU»
71-72 | ApoOHBIE BBIPAKEHHUS. 2
73 HaxoxxeHne 3HaueHui 1pOOHBIX BhIpaKEHUH ¢ 1
MOMOUIbI0 MUKPOKAJIbKYJISITOpa
74 | KonrpoubHas padora Ne 6 no teme 1
«HaxoxkneHue 4ucJia 1o ero Apoomw».
4. OTHOLICHUS M NIPONOPLMH. 18 Haxonute oTHOIIEHME YnCen, pemaTh TEKCTOBBIE
75 | AHanu3 KOHTPOJIbHOM paboThl. OTHOLICHHUS. 1 3aJa4yd Ha OTHOLIEHWE BEIWYMH, YHUTaTh
76-77 BBID@KCHHE  C  HCIOJB30BAHMEM  TEPMHUHA | TeXHOJOTHS Pa3BUTHSI
OTHOILLIEHUS, BBIPA)KEHNE OTHOIIEHUS B ) «OTHOILICHHUC)» Pa3HbIMHU cnocobamu. Ha3zpiBaTb KPUTHYCCKOI'O MBIIIJICHUS.
MPOLEHTAX KpallHME€ ¥  CPEAHWE WIEHbl Mponopuuu, | Tabnuia 3HaeM-XOTHUM y3HATh-
HAXOQUTh  HEU3BECTHBIA WiI€H Mmponopuuu. | Vsmaewm. (3-X-V).
78-79 | Pemenue 3agau 1mo teMe «OTHOIIEHHUS, > Pemrate  ypaBHeHMs, MCIOJIB3Ys  OCHOBHOE
BBIPOKEHHME OTHOIIEHWS B IPOIIEHTAX CBOMCTBO mpomnopuuu. M3 aaHHOH Mponopuun
80 | IIponmopuwmsi. OCHOBHOE CBOMCTBO MPOIMOPIIUH. COCTaB/ISTH ~ HOBbIE — mpomopuuu.  Pemars
81 Tponopuusi. TEKCTOBBIE 3a/auyd C IOMOUIBIO IPOMOPLHH.
82-84 | [psimMast 1 oGpaTHAS IPOIOPLHOHATBHEIE Pemwate 3amaum ¢ mpsiMO MPONOPLUOHAIBHBIMU

3aBHCUMOCTH.

BEIn4YnHaMu C IIOMOIIBIO MMPOIMOPILIUH.




85 | Pemenue 3ana4 no teme «OTHOLIEHUS U 1 OOBACHATH MPAKTUYECKYIO 3HAUUMOCTh TOHITUI
IIPONIOPLIUN» npsMoii ¥ OOpaTHOM  HPONOPLUUOHATBLHOCTU
86 KonTpoabnas padora Ne 7 nmo teme 1 BenuuuH. Pemate  3amaum ¢ oOpaTHO
«OTHOIIEHHUs] ¥ PONOPIUM. MIPONOPLUMOHAIBHBIMA BEJIMYMHAMH C IOMOUIBIO
87 AHaM3 KOHTPOJIBHOM paboThl. MactirTao. 1 nponopuun. Onpenensars BUJ 3aBUCUMOCTU U B
88 Maciura0. 1 3aBUCHMOCTHU 0T 9TOro BBIOMpATh | VccnemoBarenbckas paboTe Ha
COOTBCTCTBYIOICC PCIICHUC 3a4ad. Haxoantb TEMY "Maciutad u ero
HEU3BECTHBIA  WICH TMPOIOPIMH, HAXOIWUTh | mpuMeHeHHe",
89 | JlnuHa OKPYKHOCTH. 1 OTHOIIEHHUE YaCTU BEJIMYMHBI K CAMOM BEJINYMHE
90 | JliMHA OKPY)KHOCTH M ILIOIIA/Ib KPYTa. 1 Y OTHOUIEHUS YacTel BeIM4uHbL. Pemars 3agaun
91 Llap. 1 Ha TPOLEHTHl C  [OMOIIBIO  IPOMOPLHUH.
92 | Pemenue 3amau no Teme «Macmra6. J{nuna 1 Haxonute macmrab, paccrosnue Ha Kapre, Ha
OKPYXKHOCTH M ILIOLIAb KPYTay MECTHOCTH, HUCIOJIB3Ys OINpe/eeHne Maciraba.
93 | Konrponnnas padora Ne 8 1o Teme 1 Omnpenensitb, 4eMy paBeH MacIITad, eciii Ha HEM
«Macurrad. J[iuHa OKPY:KHOCTH M IUIOIAAbL ACTain  yBCJIMHCHBI WM YMCHBIICHBI B
Kpyra» HECKOJIbKO pa3. Pemate 3agauu ¢ mpuMeHeHUEM
bopMy U HAXOXKICHUS JIUHBI OKPYXHOCTH U
wiomanau kpyra. OOBSACHATH, B YeM OTJIMYUE
mapa ot cepsl.
5. llonoxuTEIBLHBIE M OTPULIATEIbHbIE 13 OtmeuaTs Ha KOOPAMHATHOM NPSAMON yKa3aHHBIE
YyHCIaa. TOUYKH, Ha MPSMOM — TOUKH C YKAa3aHHBIMHU
94 | AHanu3 KOHTPOJILHOW pabOThI. DTambl pa3BUTHS koopauHaTaMu. OIpenensaT KOOPAUHATHI TOYEK | TeXHOJIO0rHs pa3sBUTHS
npejcTaBiIeHus o uncie. Llensle uncna: 1 Ha YUCJIOBOM TPsIMOM, n300paxaTh TOUKH HA KPUTUYECKOT'O MBIIIUICHHS.
MOJIO’KUTEbHBIE, OTPUILIATEIbHBIEC U HYIIb. IpsAMOHl ¢ 3afaHHbIMK KoopauHaTaMu. Haxomute | TaGnuia 3HaeM-X0THM y3HATh-
YHUCJIO, TPOTUBOIIOJIOKHOE JTAHHOMY, YHUCIIO, V3naewm. (3-X-V).
95 [{enpie yncna: MOIOKUTENBHEIE, oOpatHOe naHHOMY. HaxoauTh MOAY/IH YHUCeIT;
oTpHLaTeNbHbIe U HyNb.1300paxkeHne yncen 1 3HAYEHMs BBIPAKEHUH, COAEPIKAILUE MOIYIIH
TOYKaMU KOOPJAMHATHON IIPSMOI. YHCeJl; YNUCIIa, UMEIOIUE OUHAKOBBIN MOYJIb.
CpaBHUBaTh 4KCia U 3alMCHIBAaTh PE3ybTaT B
96 Ilennie uncna: IOI0KUTEIIBHEIC,
BUJIE HEpaBeHCTBA. ONpeaensiTe U3MEHEHNE
OTpULATEIIbHBIC U HynLV.I/I3o6paZI<eHHe qyucel 1 BEJMUHHBI 10 €€ HAYATHHOMY U KOHETHOMY
TOUKAMH KOOPAMHATHON HPAMOH. 3HAUEHUAM U I10 3aJaHHOMY U3MEHEHHIO
97- 98 | ITpoTHBOIONIOKHBIEC YHCTIA. 2 BeIIHYMHBI HAXOMUTD ¢ 3HAUCHHE
99 | Moaynb (abcoroTHAs BEIMYMHA) YUCIIA. 1
I'eomeTpuyeckuii CMbICT MOYJIS YHCIIA.
100 | ®opMyina paccTOSTHUS MEKIY TOUKAMU 1

KOOPJAMHATHOU MPSIMOIA.




101 | CpaBHeHue uncen ¢ MOMOLIBI0 KOOPAMHATHON 1
MIPSIMOM.
102 | CpaBHeHUE yncen. 2 Urpa «Bepro-He Bepro».
103
104 | MI3MeHeHue BEJIMYMH. 1
105 | Pemenue 3agau no teme «llooxxutenbHbie U 1
OTpUIATENIbHBIE YHCIIay.
106 | KonTpoabhas padora Ne 9 mo teme 1
«ITono:xkuTE/ILHBIE H OTPULATE/ILHbIE
YHCIIA».
6. Ci10:xeHHe M BHIYMTAHHE MOJIOKUTETbHBIX 11 NnnroctpupoBaTh ¢ MOMOIIBI0 KOOPIUHATHON
U OTPUIIATEJbHBIX YHCeJl. MPSIMOM CJIOKEHUE TTOJIOKUTEIBHBIX YHCEIT,
107 | Ananu3 KOHTpoOJIbHOK paboThl. ClloXKEHUE C 1 OTPULATEIIBHBIX YUCEN, YACEII C PA3HBIMU
MTOMOIIBIO KOOPJIMHATHOM MIPSIMOA. 3HaKkaMmu. CKJIaJbpIBaTh OTPUIIATEIbHBIC YUCIIA,
108 | CnoxkeHue ¢ MOMOIIBI0 KOOPAMHATHON MIPSIMOMA. 1 4HClla ¢ pa3HbIMU 3HaKaMH. Pelats ypaBHeHUs ¢
109 Crnosxenue OTPUIIATEIbHBIX YHUCEIL. 2 IIPUMCHCHHUECM IIPABHUII CIIOKCHUA U BbIYUTAHHUS
110 qucel.
111 | CinoxeHne uncen ¢ pa3HbIMH 3HaKaMHU. 2
112
113 | YucnoBeie BeIpaeHUs1, NOPSAIOK JEHCTBUM B 1
HHX, UCITOJIb30BaHNE CKOOOK.
114 | Beruuranue 2
115
116 | Pemenue 3ana4 no teMe «CoxxeHue u 1
BBIYUTAHUE TIOJIOKUTEIIBHBIX U OTPHUIIATEIIbHBIX
qHCelD.
117 | KoutpoabHas pa6ora Ne 10 mo teme 1
«Croxenne U BbIMMTAHUE MOJI0KUTEIbHBIX
U OTPUIIATEJIBLHBIX YHCED).
7. YMHOKeHHE U TeJIeHNe MOJ0KUTEIbLHBIX U 12 BBINOIHATE YMHOKEHUE YHCEIT, JEJIEHNUE YHCEIL.
OTPHLATEIbHBIX YHCeJ. [IpoBepsiTh, NPaBUIBHO JIU BHIMOJIHEHO JIEJICHUE.
118 | AHanu3 KOHTPOJIbHOM paboThl. Y MHOKEHUE. 1 3anuceIBaTh PALIMOHAIIBHBIE YHCIIA B BUJIE
119 | YMHOXeEHHE. 2 JECATHYHON JPOOU MM B BUJIE epuoaudeckoid. | [Tpuem "KyOuk"
120 Haxoauth necsaruanbpie mpuOInKeHUs Apodei ¢
121 Jlenenue. 2 N30BITKOM U C HEJOCTATKOM. HpHMeHﬁTL
122 HM3y4YECHHBIE CBOMCTBA JACHCTBUH C
123 | Pemenue 3agau mo teme «JleneHuey 1 pauroHaJIbHBIMU YUCJIAMU IPU HAXOXKJICHUU




124 | PaunonanbHble yucia. ApupmMeTndeckue 1 3HAQ4YECHUI BBIPAXKEHUH, IIPU YIIPOLEHUU
JIEICTBUS C palliOHATIbHBIMU YHCIAMH. BBIPQKEHUH, IPU PELICHUH YPaBHEHUH.
125 | IlpencraBiieHne necATUYHOMN ApOOH B BUIC 1
OOBIKHOBEHHOU Ap0oOU U OOBIKHOBEHHOH B BUJIC
NECATUYHOM.
126 | CBolicTBa A€WCTBUH C palllOHAILHBIMU 1 Jluckyccus Ha IPOUICHHYIO TEMY
YHCJIAMHU.
127 | CBolicTBa A€CTBUM C palliOHAILHBIMU 2
128 | uncnamu. 3aKOHBI aApUPMETHIESCKUX JTCHCTBUI:
MIEPEMECTUTEIbHBIN, COYETATEIbHBIN,
pacnpeenuTeNbHbIN.
KonTposbnas paéora Ne 11 no reme 1
129 | «YMHoOKeHHe U TeJIeHHe MOJI0KUTEeIbHBIX U
OTPHUATEIbHBIX YHCE».
8. Pemienne ypaBHeHMid. 13 [IpuMeHsTh MPaBUIO PACKPBITHS CKOOOK MpHU
130 | AHanu3 KOHTPONEHOM paboThl PackpsiTHe 1 | yHpOIICHHH BRIP@KECHUH, HAX0KICHAN 3HAYCHUH
CKOOOK. BBIpXEHUI U pelleHnr ypaBHeHu. HaxonuTte
131 | PackpeITie CKOOOK. 1 KO2(DPUIIMEHT BBIPAKEHUSI, IPUMEHSIS ITpuem "Ky6uk"
132 | Pemenue ypaBHEHUH ¢ IOMOIIbIO PACKPBITHS 1 MEPEMECTUTEIBHOE U COYETATEIbHOE CBOMCTBA
CKOBOK. ymMHOeHus. CKJIaIbIBaTh MOJA00HBIE CllaraeMble,
133 | IlepemecTUTENIBHOE M COUETATENBHOE CBOICTBO 1 pacrio3HaBath 000HbIE ciraraembie. [IpuMensTs
ymuOkeHns. Koddduiment. Ha MPaKTHKE 0OIMe IPUEMBbI pelIeHUs
134 | Kosddurmenr. D) JIMHEWHBIX YPaBHEHUM C OJTHOW NEPEMEHHOM.
135 Pematsb 3a1auu ¢ MOMOIIBIO YpaBHEHUH.
136 | IlomoOHBIE cilaracMele. 2
137
138 | Pemrenne 3agau no reMe «IlomoOHBIE 1
cllaraeMbley.
139 | KontpoabHas padora Ne 12 nmo Teme 1
«Ilogo0HbIE ciaraemMbie».
140 | AHanu3 KOHTPOJILHOM paboThl. YpaBHEHUE C 1
0J1HOI nepemeHHON. KopeHb ypaBHEHUS
141 | Pemenue ypaBHEHHII. 2 Juckyccus Ha IPOUJIEHHYIO TEMY
142
143 | Penrenne TEKCTOBLIX 3a4a4 C ITIOMOIILIO 1
ypaBHEHUU.
144 | KontpoJabHas padora Ne 13 mo Teme 1




«PelieHne ypaBHEeHU».

9. KoopauHaTthl Ha IVIOCKOCTH. 13 Pacnio3naBath nepneHauKyIsipHbIE IPSIMBIE,
145 | AHanu3 KOHTPOJILHON PabOTHI. 1 OTpe3KH, 1y4d. CTPOUTH NEPIIEHAUKYIISIPHBIC
[lepnienuKyIsipHBIC TIPSIMBIE. IpsIMbIE, OTPE3KHU, JIyUH C IOMOIIbIO
146 | IlepneHAMKYJISpHBIE TPSIMBIC. 1 TPAHCIIOPTUPA, YEPTEIKHOTO YTOJIbHUKA. [Tpuém «CuHKBEIH»
147 | IlapajienbHbIE MPSIMBIE. 2 Pacrnio3HaBath napaiuienbHble PsIMbIE, OTPE3KH,
148 Jyyr. CTpouTh napajijiebHbIe MPsSMbIC, OTPE3KH,
149 | KoopaunaTHas II0CKOCTb. JlekapToBbI 2 JY4H C IIOMOUIBIO JIMHEWKH U YEPTEIKHOIO
150 | koopaMHATHI HAa TJIOCKOCTH; KOOPJIMHATHI yronbHuKa. CTpOMTH KOOPAMHATHYIO OCh.
TOYKH. OnpenensiTb KOOPIAUHATH TOYEK Ha IMIIOCKOCTH;
151 | Pemenue 3agau no teme «KoopauHnarHas 1 KOOPJMHATBI TOYKH, OTMEUCHHON Ha
IUIOCKOCTBY KOOpAuHATHOU ocu. OTMeUaTh TOUKY 110
152 | Cron6uarsie auarpaMMei. 2 3aJaHHBIM KoopanHaTaMm. CTpOUTH cTONI0YaThIe
153 JarpamMmbl 10 YCIOBUSIM TEKCTOBBIX 3a/1a4.
154 | Tpaguxu. D) Omnpenensts 1o rpaduKy 3HAYCHUE OJHON }
155 BEJIMYUHBI 110 33JJaHHOMY 3HAYEHHUIO IPYTOH.
156 | Pemenne 3aga4 1o teme «KoopauHaTHast 1 AHanM3upoBaTh U3MEHEHUE OJTHOM BEJIMYMHBI B
ITIOCKOCTE 1 3aBHUCHUMOCTH OT Apyroil. CTpouts rpaduxu
157 | Kourpoabnas pagora Ne 14 no teme 3aBHCHMOCTH BCTTMHHH.
«KoopanHaThl Ha IIIOCKOCTH.
HTorosoe nopropeHne Kypca MaTreMaTuku 6 13
KJjacca.
158 | denuMocTh 4HCell. NPU3HAKHU AETUMOCTH 1 HccnenoBaTenbCkuii MPOEKT HA
Haxoxaenne HOK, HOJI, uncen teMy "Maremarnka u MeguuuHa'.
159 | CnoxxeHnue u BeIlYUTaHUE IpoOeil ¢ pa3HbIMU 1
3HaAMEHaTEeISIMU
160 | CnoskeHHE ¥ BRIYMTAHHWE CMENTAHHBIX YHCEeT 1
161 | YMHOXEHHE U ieTieHne Apooeit 1
162 | Haxoxmenne 9acTH OT IEJIOr0, IIEJOTo IO €ro 1
yacTu. Pernienne TeKCToBBIX 3a7au
163 | Otnowenus u nponopuuu. [Ipsimas u odpaTHas 1
IPONOPLUUOHAIIBHOCTD
164 | UToroBasi KOHTPOJIbHAsA padoTa 1
165 | Macmta0, jyimHa OKPYKHOCTH, IUTOIIAIb KpyTa 1
166 | [lonoxurenpHble U OTPULIATEIbHBIEC YHCIIA. 1

CrnoskeHne U BEIYUTAaHUE TTOJIOKUTEIBHBIX 1
OTPUIATCIIBHBIX YUCCIT




167

YMHOXKEHHE U JACJIICHUC TTOJIOKHUTCIBHBIX U
OTPUIATCIIBHBIX YHUCCIT

168 | Apudmernueckue NEHCTBUS C palliOHATLHBIMHU [Tpuém «CuHKBEIH»
YyHCJIaMU
169 | YpaBuenus.
170 | Pemenre KOMOMHUPOBAHHBIX 33134
TemaTuuyeckoe NVIAHUPOBAHUE
Aureodpa -7
Ne Tema yyeOHOTrO 3aHATHSA Kon- | XapakTepucTuka OCHOBHBIX BHUJIOB JedTelNbHOCTH | Peanu3anus  BOCHHMTATENILHOTO
ypOKa BO yu€HUKa (Ha YpOBHE yu€OHBIX I€HCTBUI) NOTEHLMana Yypoka (BUABI U
4acoB (hOpMBI IEATETLHOCTH)
1. AnredOpaunyecKkue BbIpa:KeHUsl 11 BBINOIHATE 2JIEMEHTapHBIE 3HAKOBO - CUMBOJINYECKUE
= v eICTBUS: TPUMEHATh OYKBBI i1 0003HAYECHHUS
1-2 UYucnoBble BbIpaKEHUS, NOPAJOK AeHCTBUIM | 2 A p YK st
qHCel, A7 3alUCu OOIUX YTBEPKACHUN; COCTABIATh
B HUX, MCIIOJIb30BaHUE CKOOOK.71. [
OYKBEHHbBIE BBIPDAKEHUS IO YCIOBUSM, 3a/JaHHBIM
3 bykBeHHbIE BBIPaXKECHUS. Yucnosoe | 1 becena mo teme «Kak m 3agem
CJIOBECHO, NMPeoOpa30oBbIBaTh aIre0Opandeckue CyMMBI
3HaueHue OYKBEHHOTO BBIPAKEHUS. /.2 HPULLTY B MaTEMAaTUKY OyKBBI?»
U MIPOU3BENEHUs (BBINOJIHATH IMpUBEIEHUE TOJOOHBIX
4 PaBeHCTBO OYKBEHHBIX BBHIPAXKEHHUIA. 1 CNAraeMbiX,  PACKPBITHE  CKOOOK,  yrpoOIIeHUe
IIPOU3BEJICHN). BpluncaATe 4HMCIIOBOE 3HAYCHUE
JlonycTuMble 3HAUE€HUS TEPEMEHHBIX, p . )
OykBeHHOro BbIpakeHus. CocTaBiATh (QOPMYIIBI,
BXO/JISIIUX B anreOpanyeckre BbIpaKeHUs.
BBIp@XAIOIINE 3aBUCUMOCTH MEXAY BEJIUYMHAMU,
n.3 BBIYUCIIATH 110 (OPMYIIaM.
5 [IpencraBnenne  3aBUCUMOCTH  Mexay | 1
BEJIMYMHAMU B BUJE GopMyT
6 3aKOHBI apudmeTnyecKkux neucreuit: | 1 Mos3roBoit LTYPM (Yem
MIEPEMECTUTENBHBIN, COYEeTaTEIbHbIN anredpandyeckue paBeHCTBA
pacnpenenuTenbHbIi 1.4 OTJIMYAIOTCS OT hopMyi)
7 [Ipumenenne 3akoHOB apudmeTndeckux | 1
JEUCTBUN IIPU BBIYKCIICHHUSIX.
8 [TpaBuia packpeITUsi CKOOOK. 7.5 1




«YpaBHEeHHH C OJHOH NepeMEeHHON»

9 [IpeoOpa3oBaHue BBIPAKEHUN C TMOMOIIBIO
MIPaBHJI PACKPBITHS CKOOOK.
10 [ToBTOpeHne 1o meme «Aneebpauveckue HccnenoBatenbckas paboTta 10
BbIPAICEHUS» teMe «Mcropust cTaHOBICHUS
anreopb»
11 Kourpoabnas paGora Nel mno Teme:
«AJiredpanvecKue BbIPpasKeHHUs»
2.YpaBHeHHUH C O/ITHUM HEU3BECTHbIM [IpoBONTH NOKa3aTEIbHBIE PACCYKICHHS O KOPHSX
YpaBHEHUsI C ONOPOM Ha OIpEIeTIeHUE KOpHS,
12 AHalM3 KOHTPOJBHOMN paGoThl. Y paBHEHHE YUCIIOBBIE CBOWCTBA BBIpAKEHHU. Pacmo3HaBathb
¢ oaHoM mepemeHHO#. KopeHb ypaBHEHHS. JMHEHHBIEC YPaBHEHMs. Pemate TMHENWHBIE, a TaKkKe
Jluneitnoe ypaBHeHue.11.6 ypaBHEeHus, cBojsAmmecs K  HuUM.  Pemats
- MPOCTEHUININE YpaBHEHUS C HEU3BECTHBIM IIO]
13 Peurenue ypaBHeHul ¢ 0THUM
HEeU3BECTHEIM, CBOAIINXCS K 3HAKOM MOAyjds. Pemate TeKCTOBble —3aaayuu
MACHHEM.I. T anrebpandeckuM  crmocoOoM:  MepexoguTh  OT
CIIOBECHOW (OPMYIMPOBKH YCIOBUS 3aladydl K
14 Pemenue ypaBHevHHﬁ C OJJHUM HEU3BECTHBIM ANre6paudeckoil  MOZENIH IyIeM  COCTABJICHHS Tpenunr no teme «JIuHeliHbIE
€ IIOMOILIbIO CBOHCTBA NPOMIOPLH. NMHEHHOTO YPABHEHHS; DEIIATh COCTABIICHHOE YpaBHEHUS C TapaMETPOM»
JIunelinble ypaBHEHHUS C TAPAMETPOM.
ypaBHEHUE; UHTEPIIPETUPOBATH PE3YibTaT.
15 [lepexon oT coBecHO! (GOPMYITUPOBKHU
COOTHOIIEHUI MEXIY BEIUUMHAMU K
anredpanveckoi. m.8
16 Pemenne TeKCTOBBIX 33724 aNreOpandeckum
crocoo6om
17 Pemrenue TeEKCTOBBIX 3a7ad Ha JIBUKECHUE U Texnonorus pa3BUTHS
paboty anredpandecKuM Crocooom KPUTHYECKOTO MBIIUICHUS
(pereHue cTapUHHBIX 3a]1a4)
18 [ToBTOpEHHE O TEME «YpaBHEHUS C OAHOMN
MIEPEMEHHON
19 KonTtpouabHnas padora Ne2 nmo teme




3. OaHOYWIEHBI M MHOTOYJIEHBI

17

®opMyIUpOBaTh, 3aMUCHIBATH B  CHUMBOJIMYECKOU
20 AHanu3 KOHTpOJIbHOU paboThl. CTeneHb ¢ 1 dbopMe © 0OOCHOBBIBATH CBOWMCTBA CTCTNICHH C
HaTypaJbHbIM [TOKa3aTeJIeM.1.9 HaTypajJbHbIM IIOKa3aTelieM, IPUMEHATh CBONCTBA
CTeMEeHW Ui  TpeoOpa3oBaHUS  BBIPAKCHHH H
21 CraHIapTHBI B THCTA 1 BBIYMCIICHNH. BRIONHATE neficTBus ¢ ogHowieHamu u | Auckycens  no  teme  «Kak
MHOrouIeHamu. llpumeHsaTs pasnuyabie  (Gopwmsl | 3alMCATH Oospuioe  4uciIo €
CAMOKOHTPOJISL MPH BBIMOIHEHHH IpeoOpa3oBaHus | TOMOIIBIO CTCIICHH?)
22 CBoiicTBa CTENEHU C HATYPaJIbHbIM 1 BBIPAKEHHUIA.
nokaszareyem.mn.10
23 [IpumeHeHue CBOMCTB CTENEHU C 1
HaTypaJbHBIM TTOKa3aTelieM Mpu
BBIYMCIICHUSX U PEIICHUH YPaBHEHUM.
24 Onnounen. CtanaapTHBIA BUT 1
onHowireHa.m.11
25 YMHOXEeHUEe OHOUIICHOB.II. 12 1
26 [IpuMeHeHne yMHOKEHHS OJTHOWICHOB Ipu | 1
YIPOUIEHUH BBIPAKEHUH U PEIICHUN
YPaBHEHHUH.
27 1 becena o TeMe
Muorouwiessl.mi. 13 «Hcnnoap30BannCh Jn B
JPEBHOCTH  MHOTOYJIEHBI IS
penieHus MPaKTUYECKHUX 3a]1a4)
28 [IpuBenenre no10OHBIX WieHOB.II. 14 1
29 Clo)xeHne ¥ BBIYMTaHWEe MHOTOWICHOB.IT.15 | 1
30 YMHOkKEHHE MHOTOWIEHA Ha oqHOWIeH.1.16 | 1
31 YMHOXEHHUE MHOTOUYICHOB. 1
32 IIpumeHeHne yMHOXKEHHUSI MHOIOWIEHOB TipH | 1

BBIYHMCIICHHUH 3HAYCHU S anre6pa1/1quKI/Ix




BBIPAYKECHHIA.

33 Jlenenuie oqHOUICHA HA OJTHOWICH 1
34 JleneHre MHOTrO4YIeHa Ha OJHOWICH 1
35 [ToBTOpenue no teme: «OTHOUYIIEHBI U 1 HccnenoBatenbckas paboTta 10
MHOTOYJICHBI». TeMe «Teopus JIeTeHUS
MHOT'OYJICHA Ha MHOTOUJICH)
36 KourpoabsHnas padora Ne3 no teme : 1
«OaHOYJIeHbI 1 MHOTOYJIEHBD).
4. Pa3yio:keHHe MHOTO4/1€HOB Ha 17 Joxa3piBaTh (HOPMYJIbI COKPAIIEHHOTO YMHOXCHHUSI.
MHOKUTEJIH. [IpumeHsTh MX B TPEeoOpPa3OBaHUSAX BBIPAKECHUN U
BBIUMCIICHUSIX.
37 AHalM3 KOHTPOJIBHOM paboThl. Beinecenue | 1 Mo3roBoii ITypMm : AJIIrOpUTM
00IIIero MHOXKHTES 32 CKOOKH. BelimmonsaTh pasiioxeHue MHOTOYJICHOB Ha | BEIHECEHUS OOIIEr0 MHOXKHUTEIS
MHOKUTEIH  Pa3HbBIMU  CHOcO0aMU.  Bwuinonuamo | 3a CKOOKH.
DpasnodiceHue Ha MHOMICUMENU ¢ NOMOWbIo (Popmyn
38 Brinecenue o01iero MHOXKHUTENS 3a CKOOKH. | 1 ky6a cymmbl, Kyba pasmocmu, cymmbl  KyGos,
pasnocmu  kybos. Pewamv ypasnenus, npumenss
39 TIprMeHeHIE BEHECEHHE OOIIEro 1 1c_foucmeo PpageHcmeo HYTIO npou38e0eHuUsl.
MHOKHTES 32 CKOGKIL PUMEHATHh pa3IUvHbIC q)ovam CaMOKOHTPOJISI TIpH
BBITIOJTHEHUH NTPE0OPa30BaAHMIA.
40 Crioco6 rpynmnupoBKH. 1
41 Crioco6 rpynmupoBKH. 1
42 [Ipumenenue crioco6a rpynmupOBKH. 1 becena nmo teme «lIpakTtrueckoe
MIpUMEHEHNE criocoba
TPYIIITUPOBKI
43 dopmyiia COKpAIIEHHOTO YMHOKEHHUS: 1
Pa3HOCTb KBaJpaToOB.
44 [IpumeHeHne pa3HOCTH KBaApaTOB IIPU 1

peueHnu ypapHeHU. DopMyib
COKpAIIEHHOTO YMHOXEHHS: CyMMa KyOOB U




pPa3HOCTHh KYOOB.

45

DopMyIIbl COKPAIIEHHOTO YMHOKEHUS:
KBaJIpaT CyMMBbI, KBaJIpaT pa3HOCTH.

46

IIpumeHeHne KBazpaTa CyMMBbI U KBaJgparTa
Pa3HOCTH TP YIPOILLUECHUU U BBIYUCIICHUHU
BBIPA)KCHU.

47

DopMyJibl COKPALLIEHHOTO YMHOXKEHUS: KyO
CYMMBI, Ky0 pa3HOCTH.

48

[Tpumenenue kyba cymMMbl U KyOa pa3HOCTH
IIPY  YIPOILLIECHHUH U BBIYUCIICHUHU
BBIPa)KCHU.

49

[IpMeHeHrne HeCKOIbKUX CITOCOOOB
pa3JIoKeHUsT MHOTOUYJICHA HA MHOXHUTEIH B
npeoOpa30BaHUH BBIPAKEHUH.

50-51

[IprMeHeHrne HECKOIBKUX CITOCOOOB
pa3IoKeHUsT MHOTOYICHA HA MHOXHUTEIH B
npeoOpa3oBaHUH BBIPAKEHUH.

52

Pemenue 3a1a4 Ha nmpuMeHEHHE
HECKOJIBKUX CITOCOOOB Pa3ioKeHUs
MHOT'O4JIeHa Ha MHOKUTEIH.

53

KonTtpoubnasi padora Ne4 nmo reme
«Pa3okeHHe MHOT0YJIEHOB Ha
MHOKHTEJIN.

TBopueckast mactepckas. Y30pbl
JI0OKa3aTelIbCTB.

HccnenoBatenbCKuil MPOEKT «
Co3anue npocTpaHCTBEHHOM
MOJEJIH, WIUTFOCTPUPYIOLIEH
dhopmyny Kyba CyMMBI»

5. Anredpandeckue 1poou.

19

®opMynupoBaTh OCHOBHOE CBOMCTBO ajIreOpandeckoit




54 AHanu3 KOHTPOJBHOH paboThI.
Anrebpandeckas 1poob. CokpaiieHue
npobei

55 Anrebpandeckas n1po0b. CokpaiieHue
npobeit

56 IIpumenenue cokpaieHus 1podeit npu
YIIPOILEHUHN BBIPAKCHU.

57 [TpuBenenue apobeii k od1IEMy
3HAMEHATEIO.

58 [TpuBenenue apodeii k od1EMy
3HAMEHATEJIO MPU PEIICHUN YPAaBHEHUIA.

59 JleiicTBus ¢ anredpandecKuMu ApoOsSMu:
CIIO’)KEHHE U BBIYUTAHUE alreOpandecKux
poOeit.

60 CrnosxeHue 1 BHIYMTAHNE AIreOpandecKux
npoOeil pu YIPOILEHUH BBIPAXKEHUH .

61 Pemrenre panyoHaIBHBIX YPABHEHUN.

62 [IpuMeHeHne COKEeHUsT W BRIYUTAHUS
anredpanvecKkux Jpooei.

63 JleiicTBus ¢ anredpandecKuMu ApoOsMu:
YMHOKEHHE U JIeJICHHE alre0pandeckux
TIpoOeii.

64 YMHOKEHUE U JIeJIeHHEe anredpandeckux
TpoOei.

65-66 | IlpuMeHeHNE YMHOXEHUS U JCICHUS

anreOpandeckux Apodei mpu yInpoIieHun
BBIPAKCHUM U PELICHUU YPABHCHUM.

OpoOW W TPUMEHSATh €ro Mmpu mpeoOpa3oBaHUsS
npoOeid. BBIMOMHATh JOEHCTBUSI ¢ alreOpandecKuMu
npobsmu. HaxoauTe nomyctumble 3HaYeHHS OYKB,
BXOIAIIMX B anreOpanueckyro apoOb. Pemarts
YpaBHEHHUS, CBOISAIINXCSA K JIMHEHHBIM C JIPOOHBIMH
KodhduUIIMEeHTaMH. Buinonname coemecmmble
Oelicmsus.  HA0  BbIPANCEHUAMY,  COOePIUCAUUMU
aneebpauveckue opoou.

Haiimn ommbky «CoxkpamieHue
OOBIKHOBEHHBIX APOOEii»

becena o TeEME
«Anrebpamueckue  apobu B
JIPEBHOCTH

Henosas urpa




67 CoBMecTHBIE IEHCTBUS HAJl 1
anreOpandecKuMu APOOSMH.
68-69 | PanmoHanbHbIE BEIPAXKEHUS U UX 2
npeoOpa3oBaHus
70 1 Tpeaunr mno Teme «JlpoOHBIE
ParnmonanbHble BEIpaXXEHUS U UX
. BBIPAYKEHUS B bopmymnax
npeoOpa3oBaHue NpH pelICeHUH YpaBHEHUH
€CTECTBEHHBIX HaYK»
71 Pemenue 3amau no teme «Anredpanueckue | 1
TPOOH»
72 Konrtposabnasi padora NeS mo Teme: |1
«AJiredpaudeckue apoom»
6. JIluneiinas ¢pynkuus u ee rpaduxk. 11 Bbruucnare  3HaueHUs  (QYHKIOUH,  33JaHHBIX
dbopmynamu (pu  HEOOXOJUMOCTH HCIOIB30BATh
73 AHann3 KOHTPOJIbHOU paboThI. 1 KaIbKYISITOP);  COCTABNATb  TAaGIMLbl  3HAYCHUNA TBopueckass MacTepckas 10 TeMe
[IpsiMmoyronbHas cucTeMa KOOpJUHAT Ha dynkuuit. Crponts mo Toukam rpaduxn Qynkumit. | IIPAMOyrosibHas cucreMa
ILIOCKOCTH. OmnuceiBath CBOMCTBA (GYHKIMH Ha OCHOBe ee | KOOPAMHAT Ha IIOCKOCTH
rpaguueckoro  mpejcTaBieHus.  MojenupoBaTh
74 ITonsarue gpynkiuu. CriocoOb! 3a1aHUs 1 pad P poBaty
Fp— peanbHblE 3aBUCUMOCTH, BBIpa)KaeMble JIMHEHHON
YHICIUH. ¢bynkuuei, ¢ mnomoublo (GopMynr u TrpadHUKOB.
WuTepnpernpoBathb rpaduKu €aTbHBIX
75 Pemtenue 3amay Ha ciocoObI 3aaHUs 1 prip pv pag p Texunomorus KPUTHYECKOTO
3aBucuMocTe.  Mcnonb3oBath  (PYHKIIMOHAIBHYIO
GbyHKIUH. MmplnuieHus «Kak ucrnonb3oBaTh
CUMBOJIUKY [UIsl 3allUCU pa3HOOOpa3HbIX (HaKTOB, .
N 9 CBOMCTBA GyHKIIIHI npu
CBSI3aHHBIX C JIMHEHHOHN (yHKIMeH, oOoramas OmbIT
. . | IPaKTHYECKUX PELICHUHU 33124
BBIITOJIHEHUSI  3HAKOBO-CHMBOJIMYECKHX  JIEHCTBUH.
76 Oyukuus y = kx u ee rpaduk. 1
3 Crtpouth peueBble KOHCTPYKLHMHU C HCHOJIb30BAHHUEM
aBUCHMOCTD rp;ubmca (yHKIHH OT ¢dbyHKIIMOHaIbHOW — TepMHuHOJoruu. lcmnonb3oBaTh
K02(hPHIIIEHTA KOMITBIOTEPHBIE ~ TPOTPAaMMBI  JIUISl  UCCIIEOBaHUS
77 TlocTpoenme u utenne rpaduka byrkmm y | 1 MOJIOKEHHUST Ha KOOPAMHATHOM TIIJIOCKOCTH Tpadmuka
- kx JUHEWHOW (QYHKIMM B 3aBUCHUMOCTH OT 3HA4YEeHUH
K03 (HULINEHTOB, BXOJISIINX B dbopmyy.
78 DyYHKIMY, ONUCHIBAIOIINE PAMYIO U 1 Pacnio3naBate smHelHyr0 QyHKUM©O. [lokazvieams

00paTHYIO IPOMOPIIUOHATEHYIO
3aBUCUMOCTH, UX I'papUKH.

cxeMamuyecku — NOJNOJdCEHUe  Ha — KOOPOUHAMHOU
niaockocmu epagukoe gyukyuu euoa y=xx, y=kx+ee




79-80 | Jluneiinas GpyHKIus U ee rpaduk, 2 3asucumocmu  om  3Ha4eHull  KoIp@uyuenmos,
TE€OMETPHUYECKUN CMBICT KO3 PUITUCHTOB. exoosauux 6 ¢hopmynvl. Cmpoums 2pagux @yHKkyuu

y=/x/. Crtpoutrb TpaduKk JIHHCHHON (QYHKIIHH:

81 IIpumenenue nuHeiHOM QyHKIHM. 1 ONMCHIBATH €ro CBOHCTBA. PacrosHaBaTh mpsiMyro u | 1 CXHOJIOTHSA KPUTHIECKOTO
06PATHYIO TIPOIOPIMOHATBHBIC 3aBUCHMOCTH (B ToM | MPIIIEHHS «KaKk HCrOmb30BaTh
4UCIEe ¢ KOHTEKCTOM M3 CMEKHBIX IHMCLMIUIAH, u3 | CBOHCTBA dyHKIHH pu
peabHOI KU3HN). IPAaKTUYECKUX PEIICHUU 3a]1au»

82 KonTtpoJubHnas pabéora Ne6 no reme 1
«/InHeitHas pyHKIUA U ee TPAPUK»».

83 AHaln3 KOHTPOJIBHOM paboThl. Pemenue 1 [IpoekTsl o TeMam « M3meHnenne
3aja4 1o Teme «JInHelHas QyHKIus u ee TEeMIIEpaTypbl B ropozue»,
rpapuE»». «3meneHnue LIeH Ha

OTIpeIeIeHHBIC TPOIYKTBI»,

«M3MeHeHue Kypca BaJIIOT» U T. 1.
7. Cuctembl ABYX JIMHEHHBbIX ypaBHeHuilt | 13 Onpenenutb, SBIAETCA JM Iapa YUCET PEIICHHUEM
¢ ABYMA NepeMeHHbIMHU JAHHOTO YpPaBHEHUS C JIByMsI HEU3BECTHBIMU;
IPUBOAUTH MPUMEPHl PELICHUs] YpaBHEHUH C JBYMs
HeusBecTHbIMU. CTpoUTh TpapuKd YypaBHEHUH C

84 VYpaBHEHHE ¢ IBYMS IEPEMEHHBIMU, 1 JBYMs HEW3BECTHBIMH IyTeM mepebopa. Pewiars Huanor o0 ucropun « Emie pa3s o
pelleHre ypaBHEHHUS C IByMsI } CHCTeMBI JIBYX YpaBHEHHIl TepBOil CTEMEHH ¢ ABYMS IO(AHTOBBIX YPAaBHEHUSIX»
nepeMeHHbIMH. CHCTEMBI YPaBHEHHHA, HEU3BECTHBHIMU.  PemaTb  TEKCTOBbIE  3ajauH,

PCIICHUE CHCTCMBI. anreOpanyeckol  MOJENBI0  KOTOPBIX  SIBJIAETCS

35 ANTOPHTM PEIIGHHS CACTEN ABYX 1 YPABHEHUE C JIBYMs HEH3BECTHBIMHU; NEPEXOJUTH OT
IMEEHHEX ypapHeHHi ¢ IBYMS CIIOBECHOM (b(v)pMyJH/IpOBKI/I yCIOBUSL  3aa4ll K
HIEpEMCHHBIMH TIOICTAHOBKOI anreOpanyeckon Mofenmt  MyTeM  COCTAaBJICHHA

CHCTEMBI YpaBHEHHI;, pelIaTh COCTABICHHYIO CHCTEMY

86 Pemrenue cuctem IBYX TMHEHHBIX 1 YPaBHEHHI, HHTEPIPETHPOBATE pe3yIbTaT.
YPABHEHMIA ¢ AByMsl IEPEMEHHBIME Konctpyuposatb peueBbie BBICKa3bIBaHUS,
T10JICTAHOBKOI DKBUBAJICHTHBIE JIPYT JAPYry C HCIHOJIh30BAHUEM

anreOpanyeckoro M IeOMETPUYECKOTO  S3BIKOB.

87 AJITOpUTM pENICHUS] CUCTEM JIBYX 1 Ucnonp3oBath (dbyHKIIMOHATBHO-TpaduIecKoe
JMHEWHBIX YpaBHEHUH C IBYMS NpEJCTaBICHUs JJIsl pPELIeHUs U HUCCIIeAOBaHUS

NEPpCMECHHBIMU aHFeraI/I‘-ICCKI/IM
CJIIOKCHHEM.

YpPaBHEHUU U CUCTEM.




88-89

Pemenue cucrem 1ByX JTUHEHHBIX
YpaBHEHUH € JBYMS IEPEMEHHBIMU
anreOpanvdeckuM CI0KEHUEM.

90-91

Hcnonws3zoBanue rpadukoB PyHKIUN IS
pelIeHusl ypaBHEHUN U CUCTEM.
I'eomeTpuyeckas HHTEpPIIpETaLIUs
YpaBHEHHI C IBYMS IEPEMEHHBIMH H UX
CHCTEM.

92

[lepexom OT ci10BeCHON (GOPMYITUPOBKH
COOTHOIIEHUN MCKAY BCIMYNHAMU K
anredpanvecKoil.

93-94

Pemnrenue 3agad ¢ HOMONIBIO CHUCTEMEI
YpaBHEHUU

95

Pemenue 3amau mo teme «Cucrema ABYX
ypaBHeHI/Iﬁ C ABYMS HCU3BCCTHLBIMU.

96

KonTtpouabnas padora Ne7 mo teme
«Cucrema AByX ypaBHEHUI ¢ AByMS
HEH3BeCTHBIMW.

IIpoekt «Pemmenne CUCTEM
JMHEHHBIX YpPaBHEHUH C TpeMms
HEU3BECTHBIMU)

Jlenoas urpa

8. BBenenue B KOMOMHATOPHUKY.

97

AHanu3 KOHTPOJIBHON pabOTHI.
HcTopuueckre KoOMOMHATOPHBIE 3aJaUH.
Pa3znuynble KOMOMHALIMU U3 TPEX
JJIEMEHTOB.

98-99

[Ipumeps! penieHnss KOMOMHATOPHBIX 3a/1a4:
nepedop BapuaHTOB, MPABWIIO YMHOKEHUS.

100-
101

[Toacder BapuaHTOB ¢ TOMOIIBIO TpadoB

102

O6o0maromuii ypok

BeimonuaTe nepebop BceX BO3MOXKHBIX BapHaHTOB
JUisl  mepecdyera 00beKTOB. [IpumeHsATH mpaBUIIO
KOMOWMHATOPHOTO YMHOXKEHUS JUIsl pellieHHsl 3a1ad Ha
HaXOXJEHHE 4YHuclia OOBEeKTOB, BApUAHTOB WU
KOMOUWHAIMH (tmaronanu MHOT'OYTI'OJIbHUKA,
PYKOIIOXKATHsA, YUCiIa KOAOB, WHU(POB, MHapoyiell u
T.1.). [loocuumvieams uucno 6apuanmos ¢ nOMoujbio

epaghos.

Tpenunr «Marnueckue
KBajparsl. JIaTMHCKHE
KBaZpaTb»




TemaTH4yeckoe IJIAHUPOBAHUE

Aureopa-8
Ne Tema y4eOHOTO 3aHATHS Kon- XapakTeprucTUKa OCHOBHBIX BHIOB Peanuzanus BocouTaTeIbHOrO IMMOTEHIMAIA
ypoka BO ACSATCIPHOCTH yICHUKA ypoka (BuabI U (POPMBI JEATETHHOCTH )
4acoB (Ha ypoBHE yueOHBIX JIeHCTBHIN)
1.HepaBeHcTBa 19 CpaBHUBATH U yIOPSIOYNBATE PalliOHATHHBIE
1-2 [TonoxuTenbHBIE M OTPULIATENIBHBIE YHACIIA 2 grcia. PopMyIIMpOBATH CBOWCTBA YHCIOBBIX Hatinu ommbOky. Apudmernieckue AeCTBUS C
HEPAaBCHCTB, WUIIOCTPUPOBATH UX HaA KOOp,HHHaTHOﬁ IIOJIOKUTEIBHBIMUA U OTPULIATEIILHBIMA
3 YucnoBble HEPAaBEHCTBA. 1 MIPSIMOM, TOKa3bIBaTh anreOpandecku. [[pumeHsaTs YHCIIAMU.
4 UrcnoBble HEPABEHCTBA U MX CBOMCTBA. 1 CBOICTBA HEPABCHCTB B X0O/IC PCLICHHS 3a/1a4. Mosrosoii mTypM. CpaBHEHHE YHCIIOBBIX
PacrosHaBath THHEHHBIC HEPABCHCTBA, YPABHCHUS U | BeJIMUMH B MPAKTHUYECKOI eATETbHOCTH
HEpaBEHCTBA, B TOM UUCIIE COep Kallue YeTOBEKA.
3 JI0Ka3aTesbCTBO YMCIOBbIX U 1 HEU3BECTHBIE MO 3HAaKOM MoayJid. Pemate
aNreGPanIecKuX HEPABEHCTB. JINHEWHbIE HEPABEHCTBA, CUCTEMBbI
6 CII0%K€eHNE 1 yMHOKEHNE HEPABEHCTB 1 JIMHEHHBIX HEPABEHCTB, B TOM YHUCIIE COep Kallue
7 Crporue 1 HeCTpOrue HEpaBeHCTBA 1 HCHSBECTHBIC TOJ SHAKOM MOJYJIA. Hcnoms308ats B becena no teme «lIpunoxkenrie cBOUCTB
MCBMCHHON MaTeMAaTHYECKOi peun 0003HAYCHUS H | ePABEHCTB»
3 HepaBeHCTBO C O/IHOM EPEMEHHOR. 1 rpadudeckue n300paKeHUs YUCIOBBIX MHOXKECTB,
TEOPETHUKO-MHOKECTBEHHYIO CUMBOJIUKY
9-10 | PemeHue HepaBEeHCTBA. 2
11 Penienue TekCTOBBIX 3a/1a4 € TOMOIIBIO [Iar Bnepen. HepaBeHncTBa ¢ napameTpamu.
HEPABEHCTB C OJIHUM HEU3BECTHBIM.
12 Jluneiinble HepaBeHCTBA C OJHON 1
IIEPEMEHHOMN U X CUCTEMBL YHCIIOBBIE
MIPOMEXKYTKH: UHTEPBaJ, OTPE30K, JIyY.
13-14 | Pemienue cucteM HEPABEHCTB 2
15 PerteHne TEKCTOBBIX 3a7a4 C IIOMOILLIO 1 TexHon0THsI KPUTHYECKOTO MBIIIIJIEHHUS.
CUCTEM JIMHEWHBIX HEPABEHCTB. Pemenne npuknagHbIX U NPaKTHYECKUX 3a7a4 C
HEPABEHCTBAMH.
16 Mopyns uncina. Y paBHEHHS, COACPIKAIIHC 1
MOJIYJIb.
17 VYpaBHEHUS U HEPABEHCTBA, COJIEPIKaIlINe 1
MOJZYJIb.
18 Pewenne 3anau no teme «HepaBeHcTBa» 1 NccnenoBarensckuii npoekt «HepaBeHcTBa B
TEOMETPUNY
19 | Konmponvnas paboma Nel no meme 1

«Hepasencmea»




2. [IpnOauKeHHbIe BHIYHUCIEHUSA 18 Haxonutb, aHanu3upoBaTh, CONIOCTABIIATH YUCIOBEIC
20-21 | AHamu3 KOHTPOJBHOM pabOTEHI. 2 XapaKkTePUCTHKH 00BEKTOB OKPYKAIOLIET0 MUPA. Mosrosoii mtypm. [IpubnmkeHHbIe 3HAYSHUS
[TpubnxeHHbIe 3HAYCHUS BEITHYWH. Hcnonb30Bath pasHbie HOpMBbI 3anucu pa3IMYHbBIX BEJIMYMH HA MMPAKTHUKE.
[TorpentHOCTH IPHUOTIKEHUSI. NPUOIHKEHHBIX
22 HpI/IKHI[Ka Y OILIEHKa Pe3yJIbTaTOB 1 3Ha‘leHHﬁ; JeJIaTh BBIBOJABI O TOYHOCTH
BBEIYMCIICHMIA. MPUOIVOKEHUS 110 UX 3alUCH. BBIOTHATH
23 OlleHKa [IOTPELIHOCTH 1 BBIYHUCIICHUS C PEAIbHBIMU JaHHBIMU. BBITTONHATE
24 OKpyrienne Tucen 1 MIPUKUIKY U OLIEHKY PE3yJIbTaTOB BEIYNCICHUN.
2526 | OTHOCHTGIbHAR MOTPEIIHOCTH 5 Hcmonp30BaTh 3aMMCh YUCEN B CTAHIAPTHOM BHIIE
JUTSL BRIPQXKCHHSI pa3MepOB 00BEKTOB, —
27 Pa3meprr 00BEKTOB OKPYKAFOIIETO MHpa (ot 1 JUTHTETBHOCTH MPOTIECCOB B OKPYKAIOIIEM MHDE. Huckyccus. «TOUHOCTh UBMEPEHUN B AKUZHI»
DNEMEHTaPHEIX HacTHIL 110 BeenenHo), CpaBHUBaTh YHCIIa ¥ BETMYUHBI, 3aITICAHHBIE C
JUINTEILHOCTE MPOLECCOB B OKPYXKAIOIIEM HCI0Ib30BaHueM cTerieHu 10. BEImoaHaTs
MHPC. BBIYUCIICHHS] HA MUKPOKAIBKYJISITOPE TIPH PEIICHUH
28-30 HpaKTI/I‘IeCIiI/Ie MIPUEMBI IPUOIHKEHHBIX 3 3a124 H3 CMEKHBIX TUCIHILIHH H PEabHOM
BEIMHUC/ICHUH JIECTBUTEIBHOCTH.
31 [Ipocreiilive BRIUUCICHUS HA 1 [TpakTrueckas paboTa ¢ CaMOIPOBEPKOH.
MUKPOKAIBKYJISITOPE
32 CranpapTHbli BUJ uKcia. Beinenenue 1
MHOJKHTEIIS — CTEIIEHH JECATH B 3aIUCU
qyuca.
33 JleWicTBUS ¢ yucIaMu, 3alTMCaHHBIMU B 1
CTaHJIAPTHOM BHJIE.
34 Brluucnenuss Ha MUKpPOKaJIbKYJISITOpE 1
CTEIIEHHU YHCIIa, OOPaTHOTO JaHHOMY.
35 [TocnenoBareabHOE BHIIOJIHEHUE OIEPALINiA 1
Ha MUKPOKAJIBKYISTOPE
36 Brruucnenust Ha MUKpOKJIBKYJISITOPE C 1 HccnenoBarenbckue NpoeKThl «Brimax pycckux
HCIOJIb30BAaHUEM STUCHKH TTaMSTH YYICHBIX B TCOPHUIO MTPUOTHKEHHBIX
BBIYMCIICHUY, «cTOpUs co3manus
BBIYHCIIUTEIILHOW TEXHUKI
37 KonTtpoannas padora Ne2 no teme 1
«IIpuban:KeHHbIE BHIYHCICHU»
3.KBaapaTHbie KOpHH 12 [IpuBoauTH IpUMEPHI NPPALIIOHAIBHBIX YHCEN;
38 AHanu3 KOHTPOJIBbHOM paboTel. KBampaTHbIi 1 pacno3HaBaTh palMOHAJIbHBIC U UPPAUUOHAIBHBIE Mosrogoii mtypM. Kak HaiiTH CTOpOHY
KOPEHb U3 YHUCJIA. YHCIIa; N300pakaTh YMCIIA TOYKAMH KOOPJAMHATHOM KBaJpata, €CIIM U3BECTHA €ro MIOoMAaab?
39 KBanpatHslit KOpeHb U3 4ucha. 1 npsiMoil. ONKUCHIBATh MHOXKECTBO JEHCTBUTEIBHBIX
40 | Dramnsl pa3BUTHS IIPEACTABICHHUS O YHCIIE. 1 aucen. Menoms308atk B MUChMEHHOM

CpaBHEHHEpaIMOHAIBHBIX YHCEI.
JleiicTBUTENBHBIC YNCIIa KaK OCCKOHEUHBIE
necsaTuaHbIe Apoou. CpaBHEHNE

MaTeMaTU4eCKO peun
0003Ha4YeHUs U TpauuecKre N300paKeHUs
YHCIIOBBIX MHOKECTB, TEOPETUKO-MHOKECTBEHHYIO




JNCHCTBUTEIBHBIX YUCEI, apUPMETHUCCKUE
NEUCTBUS HAJ HUMHU.

CHUMBOIIUKY.
JlokaspIBaTh CBOMCTBA apU(PMETHICCKUX
KBa/IpaTHBIX KOpHEH; IPUMEHSATH UX K
npeoOpa3oBaHuIO BeIpakeHHH. DopMynupoBaTh

41 [TonsTHE 00 MPpaLMOHATIEHOM YHCIIE. 1 OIIpeIesICHUE TIOHSATHS TOXKIECTBA, IPUBOANUTH becena no teme «HepasymHble uncna»
JlecaTnuHble NPUONMKEHUS MIPUMEpPHI Pa3INYHBIX TOXKIECTB.
nppanuoHanbHbIX yrcen.Haxoxnenne BrruncnsaTs 3Hau€HUS BBIpaKEHUI, collepKaInx
NPUOIMKEHHOT 0 3HAYSHUS KOPHSI € KBaJpaTHbIE KOPHU; BBIPAXXaTh IEPEMEHHBIE U3
MOMOILBI0 KAJIBKYJIATOPA reoOMEeTPUUYECKUX U HU3NIECKUX POpMYII,
42-43 | KBagpaTHbI KOPEHb U3 CTETICHU. 2 cozepXKalluxX KBaapaTHele KopHU. Haxonuts
44-45 | KBagpatHblil KOpEHb U3 IIPOU3BEACHHSL. 2 3HAYCHUs KBAJPATHBIX KOPHEH, TOUHBIE 1 [lar Bnepen. CymMMbl KOpHEH
46 | KBampaTHbIH KOpEHb U3 APOOH. 1 NpUOIMKEHHBIE, IPU HEOOXOAUMOCTH UCHIONIB3YS
47 [IpeobpazoBanus BeipaskeHnid. CokpaiieHue 1 KaJIbKyJIATOD, BRITHCIIATE SHAYCHUA
ApoGeii. BBIPAKEHHI, COJIEpkKAIINUX KBaJApaTHbIE KOPHHU.
48 CBolicTBa KBapaTHBIX KOPHEH U UX 1 HCHOHBOB?TI’ KBa/IpaTHDIC KOPHU TPH 3aITHCH UccnenoBarensckuil mpoekT «CpenHee
MIPUMEHEHUE B BBIYUCIICHUSAX. BHID&XCHHI 1 GopMy11. OUCHHBATH KBAPATHBIC | apudMeTHIECKOE U CPENAHEE TEOMETPHIECKOE B
KOPHU LEJIBIMHA YHCIIaAMHU H ACCATHYHBIME JPOOsSMHU; anreGpe U TeOMETPHIY
49 | Konmponvnan paboma Ne3 no meme 1 CpaBHHUBATh U YIIOPANOUMBATH PAllMOHATIbHbIC YHCIIA
1 UPPALMOHANIbHBIC, 3alIUCAHHBIE C TOMOIIBIO
«Keadpammuwie kopuu» o
KBaJpaTHbIX KopHel. [IpuMeHarTs Teopemy o
COOTHOUIEHUH CPETHETO
apu(METUYECKOTO U CPEIHET0 FeOMETPHUECKOT0
MIOJIOKUTENBHBIX uncen. VckirovaTs
WPpaIMOHATIBHOCTD M3 3HAMEHATENS APOOH
4.KBagpaTHble ypaBHEHUs 25 IIpoBOAUTE HOKa3aTENbHBIE PACCYKACHHUS O KOPHSX
50 AHanu3 KOHTPOJIBHOH paboThl. KBagpaTHoe 1 C OIIOPOM Ha ONpPEJEIEHUE KOPHS, YUCIIOBBIE U Bbecena no teme «KBanpaTHbie ypaBHEHUS B
yYPaBHEHHUE M €I'0 KOPHH (hyHKITMOHAJIBHBIC CBONCTRA BHIPAKEHHIA. JPEBHOCTH
51 KBa/paTHOE ypaBHEHHE H €ro KOPHH 1 Pacrio3naBaTh THITBI KBaJIpaTHBIX YPaBHEHUH.
Pemats kBazpaTHbIE YpaBHEHHS, a TAKKE
52 Henonubie kBagpaTHBIE ypaBHEHHS 1 .
ypaBHEHUS, CBOSIINECS K HIUM; PEIIaTh APOOHO-
53 Briaenenue nmonHoro kBazgpara B 1 PALMOHAIbHBIC yPABHEHHSI, CBOISILNECS K Tpenunr. Xurpoctu Anodanra.
KBa/ZpaTHOM TPEXYJICHE. KBaapaTHbIM. [IpHMEHATH Npu perieHnn
54 KBanpatHoe ypaBHeHue: Gopmyia KopHeit 1 KBaJPaTHOT'O YPAaBHEHHs METOJ, PA3JIOKECHUS HA
KBAZIpaTHOI'O YPABHCHUA. MHO>KUTEJIM, METO]T BHIHECEHUS! TIOJIHOTO KBa/Ipara,
55 Pelienne KBajpaTHbIX ypaBHCHUH 1 (hopMyity KOpHEH KBaipaTHOrOypaBHEHUsI, GOPMYILy
56 dopmyra JuIst BRIMUCICHUS KOpPHEH 1 4ETHOTO BTOPOTro KO3 duimenrta, Gopmyiry KopHei

KBaApaTHOTO YPaBHCHHS C YETHBIM BTOPBIM
Kod(PHUITEHTOM.

HpI/IBeZIéHHOI‘O KBa,ZIpaTHOFO ypaBHeHI/ISI.
PackiiaibiBaTh Ha MHOXKUTENH KBaJAPaTHBIN




57 IIpuBegeHHOE KBaApaTHOE YpaBHEHHUE. 1 TPEXUIIEH. TBopueckas Mmactepckasi. [IouCK 11esIbIX KOpHEH.
Teopema Buera. HccnenoBath KBagpaTHbIE YPaBHEHUS 1O
JUCKPUMHHAHTY U K03 dunmentam. Pemartp
TEKCTOBBIC 33/1a4H AJIT€OPandIecKuM CIocoOoM:
58 KBagpatusriirpexunen. Paznoxenue 1 MIEPEXOIUTH OT CIIOBECHOH (POPMYITHPOBKH YCIOBHUS
KBaJIpaTHOT'O TpEX4WJIeHa Ha TMHEUHbIE 3a/ladu K anre6panqecxoﬁ MOJIENH IIyTEM
MHOKHUTEIN COCTaBJICHMsI YpaBHEHUS; peliaTh
59 YpaBHEHUs, CBOASIIMUECS K KBaIPATHBIM. 1 COCTaBJICHHOC yPABHCHUE; MHTCPIIPETUPOBATH
60-61 | Pemienne panvoHAIbHBIX YPABHEHHUH. 2 pesynbTat. Pemiath cHCTEMBI IBYX YpaBHEHUI C [Iar Bepea. YpaBHEHuUs ¢ TIapaMeTPaMH.
JBYMsI HEU3BECTHBIMH, COZIEpP KAIIUX YPAaBHEHHUE
62-63 | Pemenne TeKCTOBBIX 3a/1a4 aJIreOpandeckuM 2 BTOPOM CTCTICHH.
cnocobom. Pemenne 3aqad ¢ moMoIs0
KBaJIPATHBIX ypaBHEHUH
64-65 | Pemenue 3aga4 ¢ mepeMeHHOM B 2
3HaMeHaTelle.
66 Pemenwne mpocTedmmx CUCTEM, COMIEPIKAIINAX 1
ypaBHEHHE BTOPOH CTETIEHU CTIOCOOOM
MOJICTAHOBKH.
67 Pemienue npocTeiinmx cUCTEM, COIEpKaIIAX 1 JenoBas urpa
ypaBHEHHE BTOPOW CTETIEHU
68-70 | Paznuunple CIIOCOOBI PELIEHHS CUCTEM 3
YpaBHEHUI
71-72 | Pemienue 3a1a4 ¢ MOMOIIIBIO CHCTEM 2
YpaBHEHUH.
73 Pewenue 3anau no teme «KBagpatueie 1 UccnenoBarensckuii npoekT «Teopema Bueta
YPaBHECHUSD) JUI YpaBHEHUU TPEThEN U YETBEPTOM CTENIEHM
74 Koumponvnasa paboma no meme 1
«Keadpammuuwie ypasuenusny
S.KBagpaTuunasi pyHKuus 14
75 AHanm3 KOHTpoJIbHOU paboThl. OnpeneneHue 1 Brruncnath 3Ha4eHNsT QYHKIMIA, 3a1aHHBIX Mosrosoii mtypm. IIpukiagHoe 3HaueHne
KBaapatuuHou (yHkimn. Hymu gyskimm. dopmynamu y=x’, y=ax’, y=ax’+ bx + ¢ (ipu (GYHKITHA,
76 | Kagparuunas QyHKIus, ee rpaduk, 1 HEOOXO/IMMOCTH HCTIOIB30BATE KATBKYIIATOP); Becena 1o Teme «@oKyc napaboJibl U JiereH ia
napaGosa. DyrKiHs y=x2padux byHKH, COCTAaBJISITH TAOIHIIBI 3Ha‘leHI:II71 GyHKUIUH. CTvaI/ITB 06 Apxumese»
BO3PACTAHHE 1 YOBIBAHHE (YHKIIHIL. o To4ykam rpaduku GyHknuid. OnuceBaTh CBOWCTBA
77 OyHKIHA y=ax" 1 byHKuH .
73 VICTIONb30BaHHG [P KOs (yHKIIH y=ax> 1 Ha OCHOBE €€ rpauIecKoro MpeacTaBICHUs.

IJIg pCIICHUA 3a1a4.

WuTepriperupoBath rpaduku peasbHBIX




79 dynkims y=ax +bx+c. KoopauHate! 1 3aBUCHUMOCTEH.
BEPILIMHBI 1apaboJibl, OCh CHMMETPHH. Hcnonb30BaTh (yHKIMOHANBHYIO CUMBOJIMKY JUIS
80-81 | INapannensHbIi epeHoc TpaduKOB BAOIHL 2 3aIlMCH Pa3HOOOpa3HBIX (PAKTOB, CBSI3AHHBIX C
ocell KOOpAUHAT U CUMMETPHS KBaJpaTUYHON QyHKIMEH, 0Ooramias OmnbIT
OTHOCHUTEJIBHO OCEH. BBITIOJTHEHHS 3HAKOBO-CHMBOJINYECKUX JEVCTBHM.
82-83 | IlocTpoenue rpaduka KBagpaTHIHON 2 CtpouTh pedyeBble KOHCTPYKIIUU C HCII0JIb30BaHUEM
GyHKINY. (yHKINOHATBHOM
84 HawnGomnpiee 1 HanMeHbIIEe 3HAYCHUS 1 TepMHHOIOrHH. [lokasbIBaTE CXCMATHICCKH Tpenunr. [IpakTudeckue U NPUKIAAHbIC 3312491
(GyHKINH. TIOJIOKCHHNE Ha KOOPAMHATHOM TIOCKOCTH rpadmxog C MCIIOJIb30BAHUEM CBOWCTB Mapadobl.
85 [Moctpoenne rpaduka KBaApaTUIHON 1 byt Busa y =x°, y=ax’, y=ax'+e¢, y=ax
¢ysaxun. Yrenne rpadukoB (yHKITHIA. +hx+e .
~ B 3aBHCHMOCTH OT 3HaYeHHN KO3 PUIMEHTOB a, b, C,
86 Ucnonb3oBanue rpadgukoB QpyHKIMN AT 1
N BXOZSIIUX B GopMyisl. CTpoUTh rpaduk
PCUICHHA YPABHCHMH 1 CHCTCM. KBaJpaTUYHON (QYHKIMH; OITUCHIBATH CBOWCTBA =
87 Pewenue 3anau no teme «KBagparuunas 1 (byHKIH (BO3pACTAHNE, YOBIBAHHE, HAHGOTBIIICE, UccnenoBarensckuil mpoekT «KBagpatuunas
¢byHKLIHSI» HAMMEHBIIeE 3HAueHHs). CTPOHTH rPaduK (YHKLUS B CTPOUTENBCTBE U apXUTEKTYPE»
88 Konmponvnaa paooma Ned no meme 1 KBAIPATHYHON byHKIH
«Keadpamuunas gynxuyusy C IPUMEHEHHEM JIBIDKEHHNI rpauKOB, pacTKEHHI
U CKaTui
6.KBagpaTHble HepaBeHCTBA 10
89 AHanu3 KOHTpoJIbHOU paboThl. KBaapaTHbie 1 IIpuMeHsATh CBOMCTBA HEPABEHCTB B XOJE€ PELIEHUS Haiinu omm6ky. JInneiinble HepaBeHCTBA.
HEPaBEHCTBA. 3aj1a4. Pacrio3HaBaTh KBaJpaTHbIE HEPABECHCTBA.
90 KBanpaTHble HepaBeHCTBA. Pemrate kBaspaTHBIE HEPABEHCTBA, HCIIOIB3YS
91- | Pelenme KBAAPATHOrO HEPABEHCTEA C 5 rpadudeckue npeacrapieHus. [IpuMeHaTs MeTo
92 MTOMOIIIBIO TpadyKa KBAAPATHIHON (HyHKITHH. MHTCpBAJIOB
[IPY PEIICHUH KBaJPaTHbIX HEPABEHCTB U
93 ITpomexxyTKH 3HAKOIIOCTOSIHCTBA. 1 MPOCTEHIIIIX APOGHO-PAIHOHATHHBIX HEPABEHCTS, [ITar Biepen. HepaBeHcTBa ¢ napamMeTpaMHu.
94 Pemenne 3amau mo teme «KBagpatHbie 2 CBOJSIIMXCS K KBaxpaTHbIM. Mcciie10BaTh
HEPAaBEHCTBAY KBAJ[PATHUHYIO0 GYHKIHIO y = ax’ + bx + ¢ B
95 Merox nnrepsaios. IIpuMepsl pemieHus 1 3aBUCUMOCTH OT 3HaueHHH K03 UIIMEHTOB a, b U ¢
JpoOHO-IMHEHHBIX HEPABEHCTB.
96 [Ipumeps penreHus IpoOHO-THHEHHBIX 1
HEPABEHCTB.
97 HccnenoBanne KBagpaTHOTO TpeX4IeHA 1 UccnenoBarenbckas padota «Perenue cucrem
HEPaBEHCTB BTOPOI CTENEHH C OJJHUM
HEU3BECTHBIM»
98 Konmponwvnas paboma no meme 1
«Keaopammnuie nepasencmea»
IToBTOpEHUE 4




99 AHanu3 KOHTPOJIBLHOM paboTHl. Perrenne 1
HEPaBEHCTB, CHCTEM HEPaBEHCTB
100 | Apudmernueckuii KBapaTHBIH KOPEHb, 1
CBOICTBA KOPHEM.
101- | PemeHnue kBaapaTHBIX ypaBHEHUI, 2
102 | ypaBHEHHI, CBOAAIINXCS K KBaIPaTHBIM,
CHUCTCM YPaBHCHHUU
TemaTHueckoe IVIAHUPOBAHUE
Aureopa-9
Ne Tema ydaeOHOTO 3aHATHS Koi- XapakTepHCTHKa OCHOBHBIX BHJIOB Peanuzanusa BoCIHUTATEILHOIO ITOTEHIIMAJIA
ypoKa BO AEATETLHOCTH yYEHUKA ypoka (BUABI U POPMBI AESITETLHOCTH)
4acoB (Ha ypoBHE yueOHBIX JIeHCTBUIN)
1-2 IloBTOpeHue Kypca ajaredpnl 8 kiacca. 2
1. Crenensp c pauMoHaJbHbIM | 13 CpaBHHMBaATh M yHOPSAOYUBATH CTEIEHU C
nokasareJjieMm LETBIMHU U PAIlMOHAIBHBIMU TTOKA3aTEIISIMU,
BBITIOJIHSATh BBIYHMCIICHHS c
3 CreneHsb ¢ HaTypalIbHBIM [TOKA3aTEIEM. 1 palMoOHANBHBIMA  YHCJIaMH,  BBIYHCIITH | MosroBoii mTypM. Bo3sezeHue B cTeneHs B
3HAQUEHMSI CTEMEHEN C LEbIM MOKA3aTeNIEM. | [IOBCEIHEBHOM KU3HMU.
4 Cremnens ¢ HATYpaJIbHBIM MTOKa3aTeIeM 1 DopMyIupoBaTh OIPEIICIICHUE
apuMeTHuyecKoro KOpHS HaTypaibHOU
5 CreneHs C 1eJIbIM TOKA3aTeNeM. CTENEeHn u3 yucIa. BuluucisaTs
6 CreneHs C LeIbIM [TOKA3aTeNEM MpUOIMKEHHBIE 3HAYEHUS KOpHEH,
7-8 IIpuMeHEHHE CBOWCTB CTENEHEH C LEIBIM HCIOJIB3YS pH HE00X0AUMOCTH
MOKa3aTeseM MPH pelIeHnH 3a/1ay. KaJIBKYJIATOP; MPOBOJUTH OLEHKY KOpPHEH.
[IpumensTh cBoiicTBa apupMETHUECKOTO
9 [lonsATHe 0 KOpHE -0 CTEeNeHW U3 yucia. | 1 KOpHS JUISl IIPE0OPA30BAHHS BHIPAXKEHHIL. Hwuanor o TeMe «Haxoxnenue
KBagparusiii  kopenb. Kopenb Tperbeit DOpMYJTHpOBATh  ONpEJENEHAE  KOPHS NpUOIIKEHHBIX 3HAUEHUN KBaJIPaTHBIX H
CTETEeHH. TpeTbeil CTENeHH; HaXOMUTb 3HAYEHHs KYOMYEeCKUX KOpHEM JTPEBHUMU
KyOWYeCKHX KOpHEH, mpu HeoOxoaumocTu | MATCMaTHKaMim»
10 N3BneueHne KOpHEN I1-0M CTEIECHH. 1 MCTIOJb3YA KATIBKYIATOP.
HccnenoBaTh  cBOWCTBA  KyOHWYECKOro
11 Ouenka KOpHEH. Haxoxnenue | 1 KOpHs1, TIPOBOJISI YUCJIOBBIC SKCIICPUMECHTDI | [[pakTHdeckas paboTa ¢ CaMOPOBEPKOH.
OpUONIMKEHHOTO ~ 3HAUEHUS  KOPHA  C ¢ HCIIOJIb30BaHUEM KaJIbKYJIATODA,
MMOMOIIBIO KaIbKYJISITOPA. KOMIIBIOTEPA. BOBBOI[I/ITB YUCJIIOBOC




HCPABCHCTBO C MOJIOXUTCIIbHBIMU JIEBOM U
npaBoﬁ YaCTbO B CTCIICHB. CpaBHI/IBaTB

CTENEHW C pa3HbIMU OCHOBAaHUAMH U

12 CaoiicTBa apu(PMETHIECKOTO KOPHSI. 1 paBHBIMU MOKa3aTessiMu. POPMYITHPOBATH | Mo3rooii mTypM «CTeIeHb ¢
[IpeoOpazoBaHue BBIPAKEHUN C MOMOIIBIO OIIPCACICHUE CTCHCHU C PAUHOHAIBHBIM | pppanOHAIBHBIM TOKA3aTEIEM))
CBOMCTB apI/I(l)MeTI/IHeCKOFO KOpHA IIOKa3aTejieM, IMPUMCHATDb CBOUCTBa

13 CreneHb ¢ palMOHAIBHBIM IOKa3aTenem. | 1 CTCICHH € PAllMOHAIBHBIM  ITOKAa3aTCIEM
3anuch KOpHEH C IIOMOLIbIO CTEHNEHU C IIPH BBIYHCIICHUAX.

JIPOOHBIM TIOKA3aTEJICM.

14 Bosenenne B cremeHb  umcnoBoro | 1 HccnenoBarensckas pabota «CteneHs ¢
HepaBeHCTBA. PemeHnue 3agad Mo TeMme: palMoHAIBHBIM IMOKA3aTEIeM B XUMUH,
«CTemneHb ¢ pallMOHAIBHBIM MOKa3aTeIeM» buznke, GUOTOTUN

15 KountpouabHnas padora no teme: «Crenenn | 1
¢ PallMOHAJIBbHBIM MOKa3aTeaeM»

2. Ctenennasi pyHkumus 15

16 ITonarue ¢ynkuuu. Ob6nacts onpeneneHus | 1 Bbruucnate 3HaueHus GpyHKIMMA, 3a1aHHBIX
GbyHKITIU dhopmynamu (pu HEO0OXOAUMOCTH

17 OOunacTb onpeneneHus PyHKINU. 1 UCIIOJIB30BAaTh KAIBKYJISATOP); COCTABIATH

18 CnocoOsl  3amanus  Qynkuuu. I'padux | 1 TaOJIMIIBI 3HAYCHUU ¢Gyskumid. | [llar  Bmepen. OO6nacTs  onpeaeneHus
byHKIMH, coAepKalied MOJyJb ®opmynupoBarhk onpesenaeHue (QyHKIUH. byHKIMH, 3a1aHHON HE (HOPMYIIOi.

19 Bospactanune u yObiBanue ¢ynkiuu. Hymum | 1 CrpouTs 1O TOYKAM rpaQuky (QyHKIMH.

(GyHKIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA OnuceiBaTh CBOMCTBA (DYHKIIMU HA OCHOBE
yHKIHH. e€ rpaduueckoro npeacTaBiaeHus (001acTh

20 Hambonpiiee w HamMmeHbllee 3HayeHHs | 1 OHNpEACICHUA,  MHOXKCCTBO  3HAYCHHH,
yHKLHH. MMPOMEXKYTKH 3HAKOIIOCTOSTHCTBA, YETHOCTD,

21 YeTHOCTh ¥ HEYETHOCTD (PYHKI[HIA 1 HEuETHOCTh, ~ BO3pACTaHHE,  YOBIBAHHE, [ \osropoit wrypM. IlocTpoeHre 4YeTHOH u

HanOoJIbIIIee, HAMMEHBIIIEE HeueTHOH BYHKIUH

79 Dynxims y=k/x, ee CBOHCTBA 1 3HaueHus). MHTeprperupoBath Trpaduku

peanbHbIX 3aBHUCUMOCTEW. Vcmonb3oBaTh

23 l'unep6omna. [TapannensHblii  nepenoc | 1 (YyHKIMOHAIIBHYI0O CHMBOIIMKY JJIs 3aIlUCH

rpauKOB BIOJIb OCEH KOOPAMHAT pa3HOOOpa3HbIX (hAKTOB, CBS3AHHBIX CO
v CTETICHHBIMU KIUSIMHA oboraras

24 [Ipumepsr  rpaduueckux 3aBUCUMOCTEH, | 1 Pyn ’

OTIBIT BBITIOJTHEHUSI 3HaKOBO-
OTPaXKAIOIIUX peabHbIE MPOIECCHI. . .
CUMBOJMYECKUX  AeiicTBuil.  CTpouTh




25 Pewrenne nppalioOHaIbHBIX YPaBHEHUMN. 1 pedeBble KOHCTPYKLIMM C UCIOJIb30BaHUEM | Jluaior o TeME «Hcropus
(GyHKIMOHATIBHON TEPMUHOJIOTHHU. | (PYHKIIMOHAJIBHBIX HOHATHI U runepooionn
UccnenoBanust rpaduxoB ¢Pynkmuit B | apunay
26-27 | PemieHne  HepaBEeHCTB M YpaBHEHHUH, | 2 3aBUCUMOCTH oT 3HauYEHUN
COJICPIKAIIMX CTCIICHb. K03 (HUIIUEHTOB, BXOASIIUX B PopMyITy.
Pacno3naBaTh BUABI M3y4aeMbIX KIIMi.
28 Pemenne 3amau no Tteme: «Crenennas | 1 A yd byn 1 [enoBas urpa
b yHKITHAY Crtpoutsb rpadukn yka3aHHbIX (yHKUUHN (B
TOM YHCJIE C NPUMEHEHHEM [BU)KECHUH
29 Pemenne 3amau 1o Teme: «CreneHHas | 1 o
DyHKIHD rpadMKOB); ONHUCBHIBATH HX CBOICTBA.
A Pemate  mpocreiimine  ypaBHEHUs U
30 KonTpoubnas padora no Teme: | 1
HEpPaBEHCTBA,  COJEp)KallUe  CTEHEHb.
«CrenenHas QyHKIHD
Pemiate uppannoHanbHble ypaBHEHHUS.
3.IIporpeccun 15 [IpuMenaTp  WHAEGKCHBIE  00O3HAYEHUS,
CTPOUTh  pPEYEBbIE  BBICKA3bIBAHUSA  C
31 Ananmu3 KoHTposibHOW pabotel. [lonsarume | 1 HCIIOE30BAHHEM TepPMUHOJIOTHH, Moszrosoii mrypm. IIpumepsl 4YHCIOBBIX
MIOCJIEZI0BATEIBHOCTH. CBS3aHHOM c HoHsiTreM | MOCIEN0BATENBHOCTEN, BO3ZHHMKAIOIIUX W3
MOCJIENOBATENPHOCTH. BhrunciaTes wieHbl | IPAKTHYCCKOU NCATCIBHOCTH JIXOACH.
MIOCJIE0BATEIBHOCTEN 3aJJaHHBIX
32 Apudmernueckas mnporpeccus. Dopmyna | 1 . ’ .. | Ananor mo teme «Jleonapao @ubonayuu u
. (hopMyJI0il N-ro ujieHa WU peKyppeHTHOU
ob1ero qJieHa apudmeTnyecKout . €ro 3HaMEHUTasl 0CJIEI0BATEIBHOCTDY
¢bopmyoit. YcranaBnuBarh
MIPOrpeccuu
3aKOHOMEPHOCTh B MIOCTPOEHUHU
33-34 | Ilpumenenne QopMynsl oOWEro wieHa | 2 TOC/IE/I0BATENLHOCTH,  €CJIU  BBIIIACAHDL
apuMeTHIECKOi nporpeccuy npu nepBbIe HECKOJIBKO eé YJICHOB.
peLLIeHnH 3a7a. N300pakaTh wieHBl MOCIIEA0BATEILHOCTH
TOYKAMM Ha KOOPJIMHATHOW TMJIOCKOCTH.
35 @dopmyna cymMma MEpPBBIX  HECKOJBKHX | 1 PacnioznaBats apu(pMETUYECKYIO u
YJICHOB apu()hMETHUECKON MPOrpecCru. TFeOMETPUUYECKYIO MTPOTPECCUU TP Pa3HbBIX
crioco0ax 3aaaHusi. BBIBOIUTH Ha OCHOBE
36-37 | [Ipumenenue ¢GopMyabl CyMMBI TEpBBIX | 2 JOKA3aTeNbHBIX PACCYKACHUI  (POPMYIIBL becena mo tem «CymMMbl apupMeTHIECKHX
HECKOJIbKUX WIEHOB apuMeTH4YecKon obmero wieHa apudmernueckoil  u | TPOTPECCHH B IPEBHUX MAaHYCKPHIITaX)
HPOrPeCCru. TEOMETPUYECKON  MPOTPECCHil,  CYMMBI
38 I'eomerpuueckas mnporpeccus. Popmyna | 1 IEPBBIX N WICHOB apH(pMETHYCCKOH U CocraBnenue kiacrepa «Apudmernueckas
ob1ero YJIeHa reOMETPUUYECKON FCOMETPHUYECKOH — MPOrpeccuii;  permars | X TCOMETPHYECKas MPOTPECCHI

IPOTPECCUH.




3a/la4il C HCIIOJIb30BaHHEM 3TUX (hopmy.

Jloka3bIBaTh XapaKTepUCTHUECKUE
CBOICTBa apu(MeTHIeCcKOM u
39 [Ipumenenune ¢dopmynsl obmero wieHa | 1 reOMETPUYECKON MPOrpeccuid, MPUMEHSTh
reOMETPUUYECKOI MPOrpeccuu Mpu pelieHun 9TH CBOMCTBAa IpU PpEUIEHUM 3ajad.
3aj1a4. PaccmatpuBath
40 Cno>xHbI€ TPOLICHTBI. 1 IIpUMEPBI u3 peanbHOI Ku3HY, | TpeHUHr 1Mo  TeMe  «AHHYWUTETHBIE
WUTIOCTPUPYIOIINE HW3MEHEHHE IPOLECCOB | ILIATEHKI
B apu(METHYEeCKOll  mporpeccuu, B
41-42 | ®opmyna CyMMBI TEPBBIX ~ HECKOJIBKHX | 2 F€OMETPUUYECKON MPOTPECCUU; H300paKaTh
YJICHOB T'€OMETPUUECKON TPOrpPeCcCUu COOTBETCTBYIOLHE 3aBHCHMOCTH
43 beckoneuno yOwiBaromasi reomerpuueckas | 1 rpaduecky. Pemrats 3aadi Ha CIOXKHbBIC
aporpeccusi NPOLEHTHI, B TOM YHUCJIE 3aJayd H3
44 Pemenue 3amaud no teme: «lIporpeccuny» 1 peanbHOI THpakTHKU (c mcmomb3oBanueM | YccmenoBarensekuit  mpoekt  «Mepapxus
KaJIbKYJIATOPA). TIPOrPECCHi»
45 KonTpoubnas padora no Teme: | 1
«IIporpeccum»
4. Cayuaiinbie coObITHSA 14 Haxomuth  BeposTHOCTH  COOBITHUS B
46 Ananu3 KOHTponbHOM pabotel. CobbitHs. | 1 HCHbITAHWAX € PaBHOBOSMOXKHBIMU | BFecena 1o Teme «Bkas pyccKHMX YYEHBIX B
PaBHOBO3MOKHBIE COOBITHS. HCXO/aMH (C NPUMEHEHHEM KIACCHUECKOTO | haspyTye TeopHH BEPOATHOCTE
onpezaeneHust BeposTHocTH). IIpoBonuth
47 Yacrora coOBITHS, BEPOSATHOCTH. | 1 CllydaifHble SKCIIEPUMEHTbI, B TOM YHCIE ¢ Mo3rosoil wWTypM. YCIOBUSA IOCTaHOBKU
PaBHOBO3MOMHBIE COOBITHS IIOACYET HUX TTOMOIIIBIO KOMIIBIOTEPHOTO CIIy4ailHOTO OIBITA.
BCPOATHOCTH. MOJICTUPOBAHKS, HWHTEPIPETUPOBATE HX
48-49 | BeposTHOCTE COOBITHS 2 pe3yNbTaThI. Berancnsars 4acTOTY
50-51 | Pemenne  BEpOATHOCTHBIX  3amad  C | 2 CIIy1auHOro coOBITH, OTICHMBATE
ITOMOIIBI0 KOMGUHATOPHKH. BEPOATHOCT € MOMOIIBIO  4acTOTH,
MOJTyYEHHOH ONBITHBIM TyTEéM. [IpuBOANTE
52 [IpencraBnenue 0 reoMeTpuyeckoit | 1 NPUMEPBl  TOCTOBCPHBIX M HCBO3MOXHBIX | Kpyrnpiid cTtonn  «OMmHMOKH y4YEHBIX MPH
BEPOATHOCTH. COOBITHH. OOBACHATH SHAYUMOCTD | pelieHUd BEPOATHOCTHBIX 3a1aWd)
MaJIOBEPOSITHBIX COOBITUH B 3aBHCUMOCTH
53-54 | CnoxxeHne U YMHOKEHHE BEPOSATHOCTEN 2 OT WX TMOcCJieAcTBUi. Pemarh 3amadd Ha
HaXOXXJCHUE BEPOSTHOCTEH COOBITHH, B
55 OTHOCHUTENBHAS YacTOTa M 3aKOH OOoJbmuX | 1 TOM — c pUMeHEHnEM
nCeI. KOMOUWHATOpuKu. [IpUBOANTE TPHUMEPHI
56 Pemenune 3amau no teme: «OTHOCUTENbHAA | 1 PemmaTs

qacToTa, 3aKOH OOJIBIIINX YUCEI»

IIPOTHBOIOJIOKHBIX  COOBITUH.
3a/la4yd Ha NPUMEHEHHE INPEACTaBICHUIN O




reOMEeTPUUECKON BEPOSATHOCTH.
Hcnonp3oBath mnpu  pelieHUH — 3aaad
= CBOMCTBO BEPOSATHOCTEN v
57-58 | Pemienne 3amau mno Tteme: «CiyvaiiHble | 2 . HccnenoBaTenbckuii IIPOEKT
MIPOTUBOMOIOKHBIX COOBITUH.
COOBITUSI» «CrpaBe/yIMBbIC U HECTIPABEAJIUBBIE UTPBI»

59 KonTpoubnas padora no Teme: | 1
«Cayuaiinble COOBITHS»
5.Cnyuaiinble BeJIUYNHBI 12 Opranu3oBbIBaTh uHpopmaruio u

npeAcTaBiIsiTh €€ B BUjAE  TaOJMII,

60 Ananus KOHTPOJIbHOU pabortsl. | 1 CTONGYATBIX M KPYTOBBIX AHATPAMM. MosroBoii mtypm. Llena ogqHOro u Toro xe
[IpencraBienne MAaHHBIX B BHJIE TaOJHUIL Crpouts mnomuronsl uactor. Haxoauts | TOBaPa B PA3HBIX MarasuHax.
PacupeACICHUA cpenHee apudMeTHIECKOE, pa3Max, MOy U

61 IIpencraBnenue JaHHBIX B Bujae Taodmun | 1 MEIHAHY COBOKYITHOCTH YHCITOBBIX
paclpenCICHUA na"Hbeix. I[IpuBomuTh  copep:kaTelbHBIE

MIPUMEPBI HCIOJIb30BaHUS CpEeIHUX
62 Pemenne 3amau ¢ nomoubto  Tabmun | 1 o becena no Tteme «Craructuka M nepsas
3HAUEHUH 7S Xa-
pacnpezeneHus nepenuck Hacenenus Poccumy
PaKkTEpUCTUKH  COBOKYNHOCTH  JIAHHBIX
B BHJI€ TaOIHII, TpadUKOB, THArpPaMM. OEXKIBI " p.). [IpHBOINTE
COJIEP/KATENIbHBIE TIPUMEPBI T'€HEpPaIbHOU

64 Pemenune 3amadu ¢ mnomombto  Tabmwmi, | 1 . [Har B . AuarpamMmsl .

}1 m % COBOKYITHOCTH, ITPOU3BOJILHOM BBIOOPKH U3 ar snepen. Jluarpa pasbpoca
rpaduKoB, JUarpamm. < y
He€ U perpe3eHTaTUBHON BHIOOPKH.

65 I'eHepanbHas COBOKYIHOCTh U BBIOOpPKA. 1

66 IlousiTHE O CTAaTUCTHYECKOM BBLIBOAE Ha | 1
ocHoBe BbIOOpKH. CpenHue pe3ynbTaThl
U3MEPEHUM.

67 Pa3zmax u 1ieHTpaibHble TEHICHIIUU 1 Tpenunr. [IpakTudyeckoe NpUMEHEHUE MEP

pasbpoca .

68-69 | [IpumeHeHne pa3mMaxa M LEHTPAIBHBIX | 2
TEH/ICHIIUH MPU peleHnH 3ajay.

70 IToBTOpeHune TEeME: «Cnyuaiinpie | 1 HccenenoBarensckuii mpoekT «llepenucu
BEJIMYHUHBI» HaceneHus: B Poccun; AHanu3 pe3ysabTaToB

MIEPEIUCH.»




71 Kontposabnass  padora mo Teme: |1
«Curyyaiinble BeJIMYUHbD)
6.MHo:xecTBa M JIOTHKA 16
[IpuBomuT,  mpUMEpPbl  KOHEYHBIX |
72 MHO0keCTBO. Dj1eMeHT MHOKECTBa, | 1 pUBOJ p p becena mo teme «KaHtop m ero BKAaa B
OCCKOHEYHBIX ~ MHOXECTB. Haxomuth
MTOJIMHO>KECTBO. pa3BUTHE TEOPHUH MHOKECTB)
00BEIMHEHNE U TIEPECEUYCHUE KOHKPETHBIX
73 OObenuHeHNEe W TEepeceueHre MHOXKECTB. | 1 MHOKECTB, pa3HOCTh MHOJKECTB.
Huarpammsl Jitnepa. [IpuBoauTh IIPUMEPHI HECJIOKHBIX
KJ1accu(PUKAIIHA. Hcnonb3oBats
4- BeickazpiBanusa. T Mbl. [lpsimas wu | 2 [ITar B .b H.
74-75 o6 (;T?;Hea 6o ei;)b]i)e KOHlI“) l'[aI/IMe TEOPETUKO-MHOKECTBEHHYIO CHMBOJIUKY U ar Briepell. byjiea
u p 5 p ) pip p- SI3BIK IIPH PCIICHUM 33434 B XO1€ M3YUYCHMSI
XOJIUMBIC U TATOYHBI BUSI.
eobxoa © JIOCTATORHBIC  yCIIO Pa3IMYHbIX pas3nenon Kypca.
Jloka3aTenbCTBO OT IPOTHUBHOTO. KoHCTpYHpORATS HECTONKHELC
76-78 | CnenoBaHue U PaBHOCHIIBHOCTD 3 (bopMyTHPOBKH OTIpEICTCHHI,
79-80 | YpaBHEHHE OKPYKHOCTH 2 Bocnpoussoauts (hopMyITHPOBKH u
81-82 | YpaBHeHHE IIPAMOI, yriuoBol ko> uuuent | 2 AOKA3aTCIbCTBA  M3YHCHHBIX  TCOPEM,
IPSMOH, YCIOBHE TTAPAUIENBHOCTH NPSIMBIX. [IpOBOMUTE  HOCIOMKHBIC  A0KA3aTC/IbCTBA
83 MHoOXecTBO TOYE€K Ha KOOpAMHATHOM | 1 BRICKasbIBAHIH CaMOCTOATCIBHO,
npsMoit cchlIaTbcsl B XoJe OOOCHOBaHMM Ha
84 I'paduueckas uHTEpIperanus ypaBHeHui c | 1 OHPCACICHIA, TCOPCMBI, AKCHOMBbL.
QBYMS TEDEMEHHEIMH H WX  CHCTEM, [TpuBOIUTE IPUMEPHI IPSIMBIX U 0OPATHBIX
HEPaBEHCTB C JBYMsl NMEPEMEHHBIMH U HUX TeopeM. NImocTprpoBaTh
CHCTEM MaTeMaTUYeCKUE TOHATUS U YTBEPKIACHUS
: npuMmepamu. lcmonb3oBaTh NPUMEPHI |
85-86 | Pemenmne 3amau mo Teme: «MHOXecTBa. | 2 puMep CHOMBE30 puMep
Torukas KOHTPIPUMEPHI B apryMeHTalluH.
Konctpynposats MaTeMaTU4eCcK1e
87 Konrpoabnas pabora mno Teme: | 1 MPEJIOKEHUS ¢ TIOMOIIBIO CBA30K €CIH ...,

«MmHuo:xectBa. Jloruka»

TO .., B TOM U TOJBKO TOM CcCIlydae,
JJOTMYECKUX CBA30OK M, HWIH. BriaBnate
HEOOXOMMBIE M JIOCTaTOYHBIE YCIOBHS,
hopmynupoBaTh [IPOTUBOIIOJIOKHEIE
TEOpEeMBbl. 3alUChIBaTh YPaBHEHUE MPAMOU,
ypaBHEHHE OKpPYXHOCTH. M300pakath Ha
KOOPJMHATHOW  TUIOCKOCTH  MHOKECTBO
pELICEHUT CUCTEM YpaBHEHUH C JBYMS
HEU3BECTHLIMY, ¢burypsi, 3aJaHHBIE
HEPaBEHCTBOM WJIM CUCTEMOW HEPABEHCTB C




ABYMA HCU3BCCTHLIMMU.

IloBTOpenue kypca aiaredopsl 3a 7-9 kaace | 12
88 Apudmernueckue JIEUCTBUSA c|1 YMETh:BBINOJIHSITH apudMeTHIECKHE
paloHaIbHBIMU YU CIAMHU JEWCTBUS C pAllMOHATLHBIMHU YUCIIAMH
89-90 | BeipaxkeHust U UX MPEOOPa3OBaHMs 2 YMETb:  BBINOJIHATH Hp606pa3OBleH’1
91-92 | PemeHne ypaBHEHHMi, HEPABEHCTB U HX |2 MHOTO'JICHOB, alredpantieckux Apodeit
CHCTEM YMerh: pemars } }
93 Ypoku-penieHns: TEKCTOBBIX 3a]1a4 1 YPABHCHIA C OJIHOM NCPEMCHHOM, CUCTEMBI | projic (TekcToBbIC 3a1a4i»
94 HToroBas koHTpoJIbHAS paboTa. 1 YPaBHCHMUH, = HCpAaBCHCTIBA € OJHOH
95 AHanu3 KOHTpONbHOM paboTel. Pemenue | 1 HICPCMCHHOM M HX CHCTCMDI.
3aJla4 Ha UCIOJIb30BaHUE CBOMCTB (DYHKIIMH. YMETb: PelIaTh TCKCTOBBIC 321a4H
96 PemeHmva 3a/1a4 Ha UCIIOJIb30BAaHHUE CBOWCTB | 1 3mars: ymKmm: y = kr, y=kx+b, ¥ =— CochaBneHI/Ie Kkiacrepa «OyHKIMM M HX
GbyHKIHi. - X | cBOMCTBa»
97-99 | Pemenne KOMOMHUPOBAaHHBIX 3a7a4 3 ., y=x’, y=x’, y=ax’+bx+c, WX CBOWCTBa
U rpaduKu
YMers:
- 000011aTh U CUCTEMATU3UPOBAThH 3HAHUS.
- MPUMEHATh BCE M3yYEHHBIE (POPMYIBI H
TEOpEMbI NIPH pelICHUH 3a]a4
TemaTuuyeckoe NVIAHUPOBAHUE
I'eomerpus -7
Ne CopepxaHnue Marepuana Kon- XapakTepuCTUKa OCHOBHBIX BUJIOB JIEATEIILHOCTH YUE€HHUKA (Ha Peanu3anus BOCHHUTATEIEHOTO
yp BO YpOBHE YYEOHBIX ACHCTBUIA) NOTeHLaNa ypoKa (BUbL 1 HOpMbL

qaCoB

JIESTENIbHOCTH)




1.HayanbHble NOHATHSA U 10
TeopeMbl reOMeTPHH. OOBSCHATD, UTO TAKOE OTPE30K, JIy4, YToJI, Kakue (GUryps
Bo3HUKHOBEeHHE reOMeTPHH U3 Ha3bIBAIOTCS PAaBHBIMU, KaK CPAaBHUBAIOTCS U U3MEPSIOTCS
NPAKTHKH. OTPE3KH | YIJIbI, YTO TAKOE TPAIYC U IPaayCcHast Mepa yria,
1 Touka, npsiMast ¥ MJIOCKOCTh.11.1-4 1 KaKOH YIoJI Ha3bIBAETCs NPSAMBIM, TYIIBIM, OCTPBIM, Pa3BEPHYTHIM, | becena no Teme «Kak BO3HUKIIA
YTO TaKOE CeperHa OTpe3Ka U OMCCEKTpHUCa yria, KaKue YIiIbl reoMeTpus?»
HA3bIBAIOTCS CMEKHBIMU M KaKHe BEPTUKAIbHBIMU,
2 | Otpesox, xy4. Jlomanas. Yrou. 1 (opMyIHpOBaTh 1 0OOCHOBBIBATH YTBEPKIACHUE O CBOWCTBAX
CMEXHBIX U BEPTUKAIBHBIX YIIIOB; OOBACHATH, KAKHE TIPSIMBIC Mo3roBoit wrypm. Kak cpaBHUTb
HA3bIBAIOTCS NEPIICHANKYIISPHBIME; (POPMYITUPOBATH U HUrypHI B peatbHOM KU3HA?»
3 | I'eomerpuyeckue uryper. 00OCHOBBIBaTh YTBEPKJIEHUS O CBOMCTBE CMEXKHBIX U
Pagenctso B reomerpnu. Cpaphenue 1 BEPTUKAJIBHBIX YIIIOB, (HOPMYIIMPOBATH U OOOCHOBBIBATH
OTpC3KOB = YIJIOB. buccexrpuca YTBEP)KJCHHUE O CBOMCTBE JIBYX IPAMBIX, IEPIEHIUKYISAPHON K
YrJ1a, €8 CBOHCTBA I1.5-6 TpeTheil; N300paxkaTh U pacrio3HaBaTh yKa3aHHbIC IPOCTEHIINE
4 | U3mepenue oTpe3koB. Paccrosuue. (burypsl Ha yepTeXax; pelaTh 3a1a4M, CBI3aHHbIE C ITUMU
1 IpOCTEHIIMMU PUTYypaMHU.
JlnnHa otpeska.n.7-10
S | BennuuHa yrina 1
TBopueckas macTepckas.
W3smepenue yrinos. lIpamoi yro. W3mepenue yriioB Ha MECTHOCTH
OcTpble U TyIbIE YIIIBI.
6 | 3mepenue orpe3koB. M3mepenue 1
yTJIOB
7-8 | BepTuKallbHBIE U CMEXXHBIE YIIIBI. 2
[leprieHAUKYISAPHOCTD MPSIMBIX.
I1.11-13
9 | Pemenue 3agau no Teme HccnenoBarenbckas padboTa o
«Haqanbmﬂe IMOHATUA U TeopeMu 1 TeMe «FCOMeTpI/ISI
T€OMETPHH ». U3MEPUTENIBHBIX PHOOPOBY
10 | KonTpoJsbHas paéoTa no reme
«HayanbHble NOHATHA U T€OPeMbI 1

reoMETpuu)).




2. Tpeyroabauku. [Ipusnaxku
PaBeHCTBA TPEYTr0JbHUKOB.

17

11

AHanu3 KOHTPOJBLHOU paboThI.
Tpeyronbnuk. [IepBroiii npu3Hak

paBeHCTBA TPEYTOJIbHUKOB.II. 14-15

12

Pemenne 3amad no reme: IlepBslii
IIPU3HAK PAaBEHCTBA TPEYTOJIbHUKA

13

Pemenue 3amau ¢ moMOIIBIO
IEPBOTro MMpU3HAKA PABCHCTBA
TPEYTrOJIbHUKOB

14

[lepneHquKyIsIp K IpsIMOM.
Menuansl, OMCCEKTPUCHI U
BBICOTBHI TpEyroibHHUKa.I.16-18

15

PaBHOOe1peHHbIE U

PABHOCTOPOHHHUE TPEYTOJIbHUKHU.

CBoiicTBa paBHOOEAPEHHOTO

TPEYrOJIbHUKA.

16

Pemenne 3a1a4 ¢ ITOMOIIBIO
CBOMCTB paBHOOEIPEHHOTO
TpEeyroJbHUKA

17

Bropoii nmpusHak paBeHCTBA
TPEYTrOJIbHUKOB.

18

Pemenne 3ana4d Ha BTOpOM IIPU3HAK

paBEHCTBA TPEYTOJbHUKOB

OOBsACHATD, Kakas (UTypa Ha3BIBACTCS TPEYTOJLHUKOM, YTO
TaKO€ BEPLINHBI, CTOPOHBI, YTJIbl U IEPUMETP TPEYTOJbHUKA,
KaKOM TPEeYroJIbHUK Ha3bIBaeTCs PaBHOOEAPEHHBIM U KaKOU
paBHOCTOPOHHUM. Kakue TpeyrosibHUKU Ha3bIBAIOTCSI pAaBHBIMY;
n300pakaTh U PACIIO3HABAThH HA YEPTEKaX TPEYTrOJIbHUKU U UX
3JIEMEHTHI; POPMYJIMPOBATh U JOKA3bIBATh TEOPEMBI O IIPU3HAKAX
paBeHCTBA TPEYTOJIbHUKOB; OOBSICHATh, UTO Ha3bIBACTCS
NEePIEeHANKYJIIPOM, IPOBECHHBIM U3 JTaHHOH TOUKU K JIaHHOU
npsiMoil; popMyIUpOBaTh U JOKA3bIBaTh TEOPEMY O
NEePIEHAUKYIIAPE K MPSIMOM; OOBIACHATh, KAKUE OTPE3KU
Ha3bIBAIOTCS MEIMAaHON, OMCCEKTPUCON U BHICOTON
TPEyrojbHUKA; GOPMYJINPOBATh U JOKA3bIBATh TEOPEMBI O
CBOMCTBaX paBHOOEIPEHHOIO TPEYroiIbHUKA; pelaTh 3aauu,
CBSI3aHHBIE C IPU3HAKAMU PABEHCTBA TPEYTrOJbHUKOB U
CBOMCTBaMU paBHOOEAPEHHOTO TPEYroJIbHUKA; (POPMYIHPOBAThH
ofpesiesIeHUue OKPYKHOCTH; OOBSICHATH YTO TaKOE LIEHTP, panyc,
XOpJa U AUaMeTp OKPYKHOCTH; pelIaTh MpocTeine 3aauu Ha
MOCTpOEHHE (IIOCTPOEHHUE YIJla PaBHOTO JaHHOMY, TIOCTPOEHHE
OMCCEKTPUCHI yria, MOCTPOSHHUE MEPIEHIUKYISPHBIX MPSIMBIX,
TOCTPOCHUE CEPEANHBI OTPE3Ka), U O0JIee CIOKHBIC 3a1a4H,
HCIOJIb3YIOUINE YKa3aHHbIE MPOCTENUIINE; COMOCTABIIATh
MOJIYYE€HHBIN pe3yNbTaT C YCIOBUEM 3aJ]aul; aHAIU3UPOBaTh
BO3MO>KHBIE CITy4Yau.

becena o teme «TpeyroapHuK-
MJIAAIIAA U3 MHOTOYTOJIbHUKOBY

TBopueckas macTepckas.
3ameuaTeabHbIe TOYKH U JIMHUU
TPEYroJIbHUKA.




19

Tperuii npu3HaK paBeHCTBA

Texuomorus KPpUTHYECKOI'O

TPEYroJbHUKOB ! MbllUIeHus. ['eomeTpuueckue
aHAJIOTUH.

20 | Pewenue 3aaa4 Ha TPETHl IPU3HAK
paBeHCTBA TPEYTOJIbHUKOB {

21 | OxpyxxHOCTb U Kpyr. LleHTp, 1 .
pauIyc, TUAMETP. MosroBoii mrypM. OKpy>KHOCTh

U KpYI' BOKpPYT Hac.

22 | IlocTpoeHue ¢ MOMOIIbIO LUPKYJIS U [enoBas urpa. 3agaua
muHeHKn. OCHOBHEIC 3aJa44 Ha 1 OCTPOCHUS CEPENNHBI OTPE3KA,
IIOCTPOCHHUC: NCIICHUC OTPE3Ka 3aJaHHOIO0 CBOMMH KOHIIAMU, C
11010 IaM. HOMOMIBIO PA3IMYHBIX

MHCTPYMEHTOB.

23 | IlocTpoeHue nepneHauKyIspa K 1
MPSIMOM, IOCTPOEHUE OUCCEKTPUCHI
yria

24- | Pewmenue 3anau no teme: [lpusnaku 3

26 | paBeHCTBa TPEYTOJbHUKOB.

27 | KontpoabHas padora no reme 1
«TpeyroabHukmw»
3.11apanienbHble NpsIMbIe 13

28 | AHanus KOHTPOTBHOI PaBOTHL. 1 DopMyIMpPOBATh ONPEAEIECHUE MAPAIIIENBHBIX MPSIMBIX;

TeopeMsbl 0 mapaJIETbHOCTH
MPSIMBIX.

OOBSICHATH C MOMOIIIBIO PUCYHKA , KAKUE YTIIbl , 00pa30BaHHbIC
IIpU NIEPECEUCHUH JIBYX NPSAMBIX CEKYILEH , Ha3bIBAKOTCS HAKPECT
JIeXKAIMMH, KaKUEe OJHOCTOPOHHUMU U KaKUe
COOTBETCTBEHHBIMH; (DOPMYITUPOBATH U JOKA3BIBATH TEOPEMBI ,

Mo3roBoi IWTypM.
[TpakTrdeckue criocoOb!
MOCTPOCHUS MTAPaIIEIbHBIX
HPSAMBIX.




29

TeopeMsl 0 apauIeIbHOCTH
HPSMBIX.

30- | IIpumenenue Teopem o

31 | mapauIeIIbHOCTH MPSAMBIX IIPH
pElIeHnH 3a/au.

32 | AkcruoMa mapauielbHBIX MPSAMbBIX

33 | [IlpumeHeHne akCHOMBI
MapaJuIeIbHBIX TPSIMBIX TPU
pelIeHnu 3a1a4
Teopemsl 00 yrirax, 00pa3oBaHHBIX

a4 JBYMsI MTapaJlJIeIbHBIMU TIPSAMBIMH U
CeKyIlen

35 | Ilpumenenue TeopeM o0 yriax,
00pa30BaHHBIX JIBYMsI
MapajuIeIbHBIMH MPSMBIMHA 1
CEeKyIllel pU pPelIeHU  3a/1a4.

36- | YTJIBI C COOTBETCTBEHHO

37 | mapaiienbHBIMHU WU
MEPICHIUKYJIIPHBIMA CTOPOHAMH

38- | Pemenune 3amadyrio

39 | teme:«llapannenpHbie TPSIMBIE

40 | KourpoabHasi padoTa 1o reme

«IlapajiesbHbIE NPSAMbIE»

BBIPAXXAIOIINE MPU3HAKH [1APATUIEIBHOCTH ABYX MPSMBIX;
OGT:SICHSITB, YTO TAKOC aKCUOMBI TCOMETPHUHN N KAKUC aKCUOMBI
YK€ HCIIOJIb30BAINCH paHee, (OPMYIHPOBATH aKCHOMY
mapalyICJIbHBIX IIPAMBIX U BBIBOAWUTL CICACTBUA U3 HEC,
(hopMyIIMpOBaTh U JOKA3bIBATH TEOPEMBI O CBOWCTBAX
napajieNIbHBIX MPSMBIX, 00paTHBIE TEOpEMaM O MPU3HAKAX
MapaJIETbHOCTH, CBSI3AHHBIX C HAKPECT JICKAIUMH,
COOTBCTCTBCHHBIMU U OAHOCTOPOHHUMMU yTIJIaMHU, B CBA3U C OTUM
06”I)$ICH$ITB, YTO TAKOC YCJIOBHEC U 3aKIIIOYCHUEC TCOPCMBI, KaKas
TeopeMa Ha3bIBACTCS 00paTHOU K JAaHHOU TEOpeMe; OOBSICHSTh, B
YEeM 3aKJIF0YAEeTCs] METOI JOKA3aTelIbCTBAa OT IIPOTUBHOIO;
(hopMyIIMpOBaTh U JOKA3BIBATH TEOPEMBI 00 yriax ¢
COOTBETCTBEHHO MapajuIe/IbHbIMU U NMEPIEHANKYIISIPHBIMU
CTOpPOHAMU; MPUBOAUTH MPUMEPHI UCIIOJIb30BAHUS ITOTO METOJA;
peuiaTh 3aJJa4l Ha BBIUYMCIIECHUE, 10Ka3aTEIbCTBO U IOCTPOECHUE,
CBA3aHHLIC C MMapalJICJIbHBIMHA IIPSMBIMU.

becena no teme «I'eomeTpusi B
HpeBueM Erunre»

TexHOIOTHSI KPpUTHIECKOTO
MbInieHus. Teopema, oOpaTHas
JAHHOM.

HccnenoBaTenbCKkuil MPOEKT
«['eomeTprueckre napKeTe»




4.CoOTHOLIEHUS MEKILY
CTOPOHAMM M YIJIaMH
TPEeYrojbHUKA

18

41

AHann3 KOHTPOJIbHOM paOOTHI.
CyMMa yrIiioB TpeyrojbHHUKA.

42

HpHMOYI‘OJ'IBHbIe, OCTPOYT'OJIbHBIC U

TyHOYT'OJIbHBIC TPCYT'OJIbHUKH.
Bremnue YIJIbl TPEYT'OJIBHUKA.

43

3aBHUCHMOCTD MCKAY BCINYNHAMU
CTOPOH M YI'JIOB TPECYI'OJIbHUKA.

44

Perenue 3aa4y Ha 3aBUCUMOCTbD
MEXy BEIMUMHAMU CTOPOH U
YTJIOB TPEYTOJIbHUKA.

45

HepaseHncTBO TpeyronbHuka

46

KonTtpoJsbnas paéora nmo
TeMe«COOTHOLIEHUS MEKIY
CTOPOHAMH M YIJIAMH
TPEYrojbHUKa)»

47

AHanu3 KOHTPOJbHOU pabOThI
[IpssmoyronbHbIE TPEYTOJIBHUKH U
MX CBOMCTBA.

48

[IpsiMoyToNbHBIE TPEYTOJIBHUKU U
HUX CBOWCTBA.

49

[Ipu3Haku paBeHCTBa

®opMynHpOBaTh U JOKA3bIBATh TEOPEMY O CYMME YIJIOB
TPEYTOJIbHUKA U €€ CIIEICTBUE O BHELIHEM YIJIE TPEYTOJIbHUKA;
MIPOBONTH KJIACCU(UKALINIO TPEYTOIHHUKOB TI0 yTIiIaM;
(hopMyIIHpOBaTh U JOKA3BIBATH TEOPEMY O COOTHOIICHHIX MEXKIY
CTOPOHAaMU U YTJIaMU TPEYToJIbHHKA (TIpsiMOe U 00paTHOE
YTBEPXKICHUS) U CIIEJCTBUS U3 HEe, TCOPEMY O HEPABEHCTBE
TPeyroibHHUKa; GOPMYIUPOBATH U JOKA3BIBATH TEOPEMBI O
CBOMCTBAX MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB (IIPSMOYTOJIbHBIN
TpeyronbHUK ¢ yraom30°, mpu3Haky paBeHCTBA NPSIMOYTOIbLHBIX
TPEYTOIBHUKOR); GOPMYITUPOBATE ONPEACICHUS PACCTOSHUS OT
TOUKH JI0 MIPSMOMA, PACCTOSIHUS MEXKIY MapauieIbHbIMU
MPSMBIMY; pPeIlaTh 337]a4i Ha BBIYUCIICHUE, 10Ka3aTeIbCTBO U
MIOCTPOCHHE, CBA3AHHBIE C COOTHOIIEHUSIMHU MEX/Ty CTOPOHAMH U
yriaamMy TPEYroJbHUKA U PaCCTOSTHUEM MEXIY MapasieIbHbIMU
MPSAMBIMU, TIPU HEOOXOTUMOCTH TPOBOAUTH IO XO/1y PEIICHHUS
JOTIOJTHUTEIbHBIE IOCTPOCHHUSI, COMTOCTABIATH MOJTYYEHHBIN
pe3yiabTaT C YCIOBUEM 3a/1auH, B 33Jla4yax Ha MOCTPOCHHE
HCCIIEI0OBaTh BO3MOYKHBIE CITy4aH.

Kpyrasiit cton. Cymma yrios
TPEyroJIbHUKA.

HccnenoBaTenbCKuii MPOEKT
«['eomeTpus TpeyroabHUKa.»

Mo3roBoii mrypm.
[IpakTHueckoe MpuMEHEHHE
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.




IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.

50

Pemenue 3a1ay Ha pU3HAKU
paBEHCTBA MPAMOYTOJIbHBIX
TPEYrOJIbHUKOB.

51

PaccrosiHre OT TOUKM 10 TIPSIMOM.
[lepneHuKynAp ¥ HaKJIOHHAs K
npsMoH. Paccrosinue mexny
[IapaJUIeIbHBIMU NIPSMBIMH.

Tpenunr. [IpakTuueckoe
MPUMEHEHUE IIPU3HAKOB
PaBCHCTBA NPAMOYTOJIbHBIX
TPEYrOJIbHUKOB.

52

Pemenue 3amau Ha nmocrpoeHue

53

IToHsATHE O rEOMETPUYECKOM MecTe
to4ek. IlocTtpoenue TpeyroapHuKa
10 TPEM DJIEMEHTAM.

54

Pemenue 3a1a4 Ha IIOCTPOCHUC
TPECYTroJIbHUKA 110 TPEM BJICMCHTaAM

Keitic Texnomorus.

55-
56

Pemenue 3agad mo teme:
CooTHoIIEHUsI MEX/ly CTOPOHAMU U
yriaMu TPEYroJibHUKa

57

HTorosslil ypok 110 TeEME:
CooTHoIIEHNs MEKy CTOPOHAMHU U
yrilaMU TPEYrOJIbHUKA

58

KonTtpouabHnas pa6ora no reme

«IIpsaMoyroabHbIE
TPeYroJbHUKID)

UccnenosarenbCkuil MpoOEKT
«M3mMepeHns Ha MECTHOCTH B
MCTOPHUH HAILIETO KPasi»

S.IlosTopenue. Pemenue 3agau

10

59-

N3MepeHne oTpe3KoB, YIioB.
[lepnieHquKynsIpHBIE IIPSIMBIE.




60
61 | TpeyroabHUKH: IPU3HAKU Kunacrep. IIpu3znaku paBeHCTBA
pPaBEHCTBA TPEYTOJIbHUKOB TPEYIrOJIbHUKOB.
62 | PaBHOOeApEHHBIE TPEYTOJIBHUKY.
63- | CymMMa yIiioB TpEyroJbHUKA. 2
64 | CooTHOIIEHUS MEXY CTOPOHAMU U
YIJIAMU TPEYTOJIbHUKA.
65 | [IpssMoyronbHBIE TPEYTONbHUKH.
66 | UToroBasi KOHTpOJbHasi paboTa 1
67 | AHaU3 KOHTPOJIBHOU pabOTHI.
[TapamnenpHble npsMbIe
68 | 3amaun Ha MOCTPOEHUE: OCHOBHBIE
IIOCTPOEHUS, TIOCTPOCHUE
TPEYTOJbHUKA 10 TPEM JIIEMEHTAM.
TemaTnyeckoe NJIAHUPOBAHME
I'eomeTpusn-8
Ne Tema y4eOHOTO 3aHATHS Kou- XapaKkTepuCTHKa OCHOBHBIX BHJIOB Peanuzanus BociutatenbHOTO
ypoka BO JeATeITbHOCTH yYSHUKA HOTEHIHaNa ypoka (BHIbI U GOPMBI
4acoB (Ha ypoBHE y4eOHBIX JICHCTBHIA) JIeSATEITBHOCTH)
1.YeTpIpexyroabHUKH 14 OOBACHATH, 9TO TAKOE JIOMaHAas, MHOTOYTOJILHUK, €T0
1 MHoroyroiasHUKH. [[T1Ha ToMaHOH, 1 BEPIIMHBI, CMEXKHBIC CTOPOHBI, IHArOHAIIH, H300paKaTh U Mo3rosoii mTypM. MHOrOyrojisHuK -
IIEPUMETP MHOTOYI'OJIbHUKA. BBIHyKHLIe pacnno3HaBaTb MHOTOYT'OJIbHUKH Ha YCPTCIKAX,; IOKA3bIBAThH 3TO...
MHOTOYTOJIbHHKH. AJIEMEHTHI MHOTO YTOJIbHUKA, €r0 BHYTPEHHIOI U BHEIIHIOKO
2 CymMa yTi10B BBIITYKJIOTO MHOTOYTOJIbHHUKA. 1 obmnactu; pOpMyITHPOBATE ONMPEEICHNE BITYKIIOTO
3-4 | Tapaienorpamm, ero cBoicTsa u ) MHOT'OYTOJIbHUKA; U300pakaTh U Paclo3HaBATh BHITYKIIbIE U
S
NPH3HAKH HEBBIITYKJIbIE MHOTOYTOJIbHUKH; (POPMYIIMPOBATh U JIOKa3bIBATh
5 Pemenwe 3a1a4 o teme « CBOICTBA U 1 YTBCPKICHUS O CYMME yIJIOB gmnymoro MHOTOYTOJIbHHKA 1 Haiimm omu6ky. CBoiicTBa u
NPU3HAKY MapaIIIeTIOrpaMmay. CYMME Cro BHCLIHUX YIIJIOB, OOBACHATD, KAKUC CTOPOHBI NPU3HAKK TapajuIesorpaMma
6 Tpaneis, pasHOGe ApeHHas TpATEIHA. 1 (BEepIIMHBI) YETHIPEXYTOIBHIKA HAa3bIBAIOTCS




7 Pemrenne 3amau o teme «CBoiCTBA U 1 MIPOTUBOIOIOKHBIMH; (OPMYITHPOBATH ONPEACICHHUS
MPU3HAKK PaBHOOEAPEHHON TpameInm. napajuieJiorpaMMa, Tparennuy, paBHOOSAPEHHON U
8 Teopema ®Paneca.OcHOBHBIE 33291 HA 1 OPAMOYTOJILHOM Tparnenuii, IpsAMoyrojlbHUKa, poMoa, Becena mo reme «Jlerenasr o danece»
HOCTPOCHHUE: JEJICHUE OTPE3KA Ha N PABHBIX KBa/IpaTa; U300paath i PaCrio3HaBaTh ITH
gacTeil. YeTBIPEXYTOMBHUKH; (JOPMYITHPOBATH U JTOKA3BIBATh
9 TIpAMOYTOJIBHHK, Er0 CBOHCTBA 1 IIPU3HAKH. 1 YTBEPKACHHUS 00 X CBOWCTBAX M MPU3HAKAX; PEHIATh 341
— Ha BBIYUCIIEHHUE, JOKA3aTEIbCTBO U IIOCTPOEHHE, CBA3aHHBIE C
10 Keanpar, pom0, 1x CBOHCTEA X MPH3HAKHL. 1 STUMH BHIAMH YETHIPEXYTOTFHUKOB; OOBSICHATh, KaKUe B
11 OceBast ¥ IEHTpaIbHAsI CAMMETPUHU. 1 TOUKH HA3BIBAIOTCS CHMMETPHYHBIMH OTHOCHTEIBHO TPAMOi TBopueckas mactepckas. CuMMeETpust
(TOuKHM), B KaKOM ciiyuae purypa HasbpBaeTcsi cuMmeTpuynoy | BOKPYT Hac.
12 Pewenue 3anay no treme «IIpAMOyronbHUK, 1 OTHOCHTEJIBHO TPSIMOIA (TOYKH) | UTO TAKOE OCh (LIEHTP) Kiacrep no teme
KBaJIpaT U poMO». CHMMeTpHH GUIYpBL; IPUBOAUTH IPUMEPBI BUTYP, «HeThIpexyroIbHUKN
13 Pemienne 3anau no reme 1 00J1a1aI0MX 0CEeBOH (LIEHTPAIBHON) CUMMETPHUECH, a TaKKe
«YeThIPeXyronbHUKM. MIPUMEpPBI OCEBOM U LIEHTPATHHON CUMMETPHI B OKpYy>Karo1eit
14 | Konmponsvnaa paboma no meme 1 Hac 00CTaHOBKE.
«Yemuwipexyzonbrukuy
2.1Ll1omanb 14 OOBACHSTH, KaK IPOU3BOIUTCS U3MEPEHHE TUIOLIAICH
15 AHanu3 KOHTpOJIbHOHN padoTsL. [lonrsITHE O 1 MHOT'OyTOJIbHUKOB, KaKn€ MHOI'OYT'0JIbBHUKY Ha3bIBAOTCA TexHOIorusa KpUTUIECKOro
IJIOINAAH IVIOCKHUX q)Hryp PaBHOBCIMKUMHA U KaKNC€ PaAaBHOCOCTABJICHHBIMU MBIIILJICHUS. HHOHIaI[I/I
PaBHOCOCTaBNIEHHBIE U PABHOBEIUKUE opmyupoBath «COCTaBJICHHBIX» (DUTYD.
Q)HrprI.HHOH_IaHB MHOI'OYTOJIbHUKA. OCHOBHBIE CBOMCTBa rmomaz[eﬁ 1 BBIBOJAUTH C UX ITOMOIIIBKO
16 [L10111a/1b MPSIMOYTOIbHHIKA 1 (hopMyITBI IO I TPSMOYTOIBHHKA, TTapajuIeorpamMmma,
17 TLI0Mma/H MapaiuIeorpamMma, TPEyToTbHHKA 1 TpEyroJIbHUKA, TPaIleIu; q)OpMy.]{I/IpOBaTL Y JOKa3bIBaTh
1 Tparewn (OCHOBHBIE (OPMYJIEN). TeopeMy 00 OTHOIIEHUH TUIOMIAIeH TPEyTroIbHUKOB, IMEIOIIUX
T0ma b NApaIeorpaMMa. 10 paBHOMY YTIIY; q)opMvampOBaT}, 1 JIOKa3bIBaTh TEOPEMY
18 TLoMab TpeyronbHIKa. 1 [Mudaropa n obpaTHYIO €ii; BHIBOIUTH hopmyiy ['epona st
19 Toopema 06 OTHOICHHH IIOMACH 1 TUIOIL(2/1 TPEYTONIbHIKA; PEIIATh 371441 Ha BLIMHCIIEHHE U
JI0Ka3aTeNIbCTBO, CBA3aHHBIE ¢ (OPMYJIaMH IUIOMAACH 1
TPEYTrOJIbHUKOB, UMEIOIINX 110 PABHOMY s
teopemoii [Tudaropa.
yTIIy.
20 Ilnomaae Tpaneuuu. 1 Henosas urpa. [lnomanu
YETHIPEXYTOJIbHUKOB Ha KJIETOYKaX.
21 Pewenne 3anau no reme «Ilmomane 2
22 MHOT'OYTOJILHUKOBY.
23 Teopema Iudaropa. 1 becena no Teme «Bcs npaBaa o xKuU3HU
[Tudaropa»
24 Teopema, obpatHas Teopeme [Tudaropa. 1
25 Pemenne 3aau ¢ TOMOIIBIO TEOPEMBI 1 Mosrogoii mitypm. [Tugaropossr
[Mudaropa. mTassl. Bo Bce 1M CTOPOHBI paBHbI?
26 ®dopmymna ['epoHa. 1




27 Pemenue 3amau no teme «Ilnomaaby 1 HccnenoBarenbsckas paboTta 1Mo TeMe
«Pa3znuuHble cIOCOOBI HAXOXKICHUS
TUIOIAACH MHOTOYTOJILHUKOB)

28 Konmponvnaa paboma no meme 1
«llnowaown
3.I1ogo0HbIE TPEYTOJbLHUKHA 19 OOBACHATH OHSATHE MPOTIOPIIUOHATIHFHOCTH OTPE3KOB;

29 [TomoGue TpeyroabHUKOB; KOAPPHUIUESHT 1 (GopmynupoBath onpeeeH s MOA00HBIX TPEYTOIBHUKOB U TexHonornsa KPUTHYECKOTO
1010051 CBSI3b MEKAY TUIOINAIIMHI kod(durmenta nonodus; GopmyaupoBaTh U JOKa3bIBATH MbinuieHus. [lonoOue B KU3HH.
MOTOGHBIX GHUTYp. TEOpEeMbl: 00 OTHOIIEHUH IUIOMIAAeH

MOJIOOHBIXTPEYTOILHUKOB, O IPU3HAKAX MOI00US
30 CBsI3b MKy TUIOIIAIIMU TOA00HBIX 1 TPEYTOJILHUKOB, O CPEIHEH JIMHUN
duryp. TPEYTOJIbHUKA, O IIEPECEUCHUH MEIUaH TPEYroJbHHUKA, O
31-32 | Ilpuznaku mogo0ust TPEYTrOILHUKOB. 2 MIPOIIOPIIUOHANBHEIX OTPE3KaX B IIPSIMOYTOJIBHOM
[lepBBIil TpHU3HAK MOAOOHS TPEYTOIEHUKOB TPCYTOJIbHUKE;
33 Bropoii npusHak momxo0us TpeyrojsHUKOB 1 00BSICHATH, UTO TAKOE METOJ 000U B 3aJa4ax Ha
34 | Tperuii MpU3HAK 000K TPEYTOILHUKOB. 1 HOCTPOCHHCE, 1 IIPUBOIUTE HIPUMEPBI IPUMCHCHHS 5TOTO Haiiau omm6Ky. [Tpu3Haku nogooust
METO/1a; TPEYTOJIHHHUKOB.
00BACHATH, KAK MOYKHO HCIIOJIL30BAaTh CBOMCTBA IOTOOHBIX =
35 Pemenue 3agau no reme «IlogoOHbie 1 ’ Keiic Texnonorus.
TPEYroJIbHUKOB B U3MEPUTEIIFHBIX paboTax Ha MECTHOCTH;
TpEyTOIbHUKID OOBSICHSITh, KaK BBECTH TIOHATHE ITOI00MS TSI TPOU3BOIBHBIX

36 | Konmponvnas paboma no meme 1 ¢buryp; GopMyIupoBaTh onpeesieHHe 1 WLTIOCTPHUPOBATH
«[looobnsie mpeyzonsnuxu. Ilpusnaku MOHATHSI CHHYCA, KOCHHYCa M TAHT€HCA OCTPOro yriia
n0000Us MPEy20IbHUKO8) .

- MPSIMOYTOJIBHOTO TPEYTOJIbHUKA; BBIBOJUTH OCHOBHOE =

37 AHanu3 KOHTPOJIHHON pabOTHI. 1 TPHTOHOMETPHYECKOE TOXKIECTBO 1 3HAUEHHS CHHYCA, Mosrosoii mtypMm. OnpenencHue
[TpumeHeHne Mo100US K JIOKAa3aTEILCTBY KOCHHYCA U TAHTEHCA 1T YIIIOB 30°, 45°, 60°; pemats 3agaun, | BPICOTH MpeIMeTa
TeopeM U pemeHuto 3ana4d.Cpeasss JIMHUS CBSBANHELC
TpCyro/IbHHKA. ¢ moi00ueM TPEyroJbHHUKOB, JJIsl BBIYHCIICHUS 3HAYCHU T

38 Cpenpss MMHKA TPEYronbHHUKA. 1 TPUTOHOMETPUUECKUX (PYHKIHIA UCTIONB30BaTh KOMITBIOTEPHBIE

39 [IponoprmoHanbHBIE OTPE3KHU B 1 IIPOrPAMMBbIL.

NPSIMOYTOJIEHOM TPEYTOJIbHHKE.

40 Pemenwne 3amau mo reme 1
«ITponopuMoHaNbHbIE OTPE3KU B
PSMOYTOJILHOM TPEYTOJIEHUKED.

41-42 | IlpakTuueckue NpUIOKEHUs MOJ00HS 2
TPEYroJLHUKOB.
43 [lonsitre o romotetnn. Ilogobue uryp. 1 TBopueckas macrepckast. [lonoOue
MPOM3BOJIBHBIX (PUTYD.
44 CoOoTHOIIIEHNS MEXIY CTOPOHAMH U YTIIAMH 1 becena mo teme «llomck yria B

MPSIMOYTOJIFHOTO TpeyronbHuKa. CHHYC,
KOCHUHYC, TAHT€HC, KOTAHT€HC OCTPOTO yIjia
MPSIMOYTOJIFHOTO TPEYTONBHUKA

TCOMETPUUCCKUX 3agavdax>»




3aBUCUMOCTb MEXIY BEJIMUMHAMU CTOPOH U
YTJIOB TPEYTOJbHUKA.

45 Pemennie mpsMOyTOIBHBIX TPEYTOTHFHUKOB. 1
OCHOBHOE TPUTOHOMETPUIECKOE
ToXxecTBO. DOpMyIIbI, CBA3BIBAIOLINE
CHHYC, KOCUHYC, TAH['€HC, KOTAaHI'€HC
OJIHOTO ¥ TOT'O JK€ YIJIa.
46 Pemenne 3amau no reme «IlogoOHbIE 1 UccnenoBarenbckuii MpoeKT
TPEYTOIbHUKID. «CrocoObI I3MEpEHHUsT BBICOTHI
peaMeTa B peajJbHOM 00CTaHOBKE)
47 | Konmponvhas paboma no meme 1
«Iloooonble mpeyzonpHUKU)
4.0Kpy:KHOCTH 17
48 AHanu3 KOHTPOJIBHON paboThL. B3anmuoe 1 HccenenoBath B3aUMHOE paCIONOXKEHUE IPSIMON U Urpa «A 3HaeTe 14 Bbl, 4TO...»
pacmooXeHue MpsIMON U OKPYKHOCTH, OKpYKHOCTH; ()OPMYIIHPOBATh OTpeJiesieHEe KacaTelbHON K
JIBYX OKPY’KHOCTEH. OKpYKHOCTH; ()OPMYJIHPOBATh U I0OKa3bIBATh TEOPEMBI: O
49 KacaTenpHas u cexymas K OKpy>KHOCTH; 1 CBOICTBE
PaBEHCTBO KacaTeJIbHBIX, IPOBEACHHBIX M3 KacaTelbHOH, 0 MPU3HAKe KacaTelbHOM, 00 OTpe3Kax
OJIHOM TOYKH. KacaTeJbHBIX, MPOBEAEHHBIX U3 OJHOHM TOYKH; POPMYyITHPOBATH
50 KacatenpHast u cekyIast K OKpy>KHOCTH; 1 MIOHATHUS LEHTPAJIBHOIO YIJIa ¥ I'PalyCHOM MepBI Iy
PaBEHCTBO KacaTelbHbIX, IIPOBEIEHHBIX M3 OKPY>KHOCTH; (POPMYJIMPOBATh U JI0OKa3bIBATh TEOPEMBI: O
OJIHOM TOYKH. BITMCAaHHOM YTJI€, O IPOM3BEACHUN OTPE3KOB MEPECEKAIOIINXCS
51 [yra, xopaa. LleHTpaiibHbIi yroJ. 1 xopa; GOpMyYJIMPOBATh U JIOKA3bIBATh TEOPEMBI, CBSI3aHHBIC C
) BrncanHslif yro; BeIMYMHA BIMCAHHOTO 1 3aMeyvaTesIbHBIMU TOYKaMH TPEYTOJIbHHUKA: O OMCCEKTPHUCE yIiia
b
yria. U, KaK CJIeJICTBHE, O IIEPeCceUeHIH OMCCEKTPUC TPEYTOIbHUKA; O
53- | MeTpuueckue cOOTHOMICHHS B 2 CEepeIMHHOM MEePIEHANKYISIPE K OTPE3KY U, KaK
54 OKPY/KHOCTH: CBOHCTBA CEKyIIINX, CJIEJICTBHE, O IEPECEUEHNH CEPEUHHBIX MEPIEHINKYIISIPOB K
KacaTebHbIX, XOpII CTOpPOHAM TPEYTOJIbHUKA; O IEPECEUEHNH BBICOT
3 M v}
55 YeTblpe 3amMedaTeNbHbIE TOUKH 1 TpeyrobHuka, (popmymapoBath OTPCACIICHIA OKPYHHOCTCH, TBopueckas mactepckast. Croprpussl
TpeyroibHHKa. bruccekTpuca yria u ee BIHCAHHOM B MHOTOYTOJIbHUK H OTIMCAHHOM OKOJIO OHMCCEKTPHCHI.
CBONCTBA. MHOT'OYTOJIbHHKA; (POPMYJIMPOBATH U JOKA3bIBaTh TEOPEMBI: 00
= OKPYKHOCTH
56 CBOICTBO CEPEeIMHHOrO NMEPIEHAUKYISIpa K 1 Py o .
BIIMCAaHHOW B TPEYTOJIBHUK; 00 OKPY>KHOCTH, OTIMCAHHON OKOJIO
oTpe3Ky. TeopeMa 0 nepece4eHnu BBICOT .
TPEYTOJIbHHUKA; O CBOWCTBE CTOPOH OITMCAHHOTO
TPEYTOJIbHHKA. N .
YeThIPEXYTOJIbHUKA; O CBONHCTBE YIJIOB BIIMCAHHOI'O
57 3amedarensHbIe TOYKH TPEYTOIbHUKA: 1 CocraBieHre KiacTepa.

TOYKHU CPECCUCHNA CCPCANHHBIX
TNCPICHAUKYIISIPOB, 6I/ICCCKTpI/IC, MCIHAaH.

‘-IeTI:IpéX}/TOHI)HI/IKa; peuiaTth 3agavy Ha BbIYHCIICHUC,
J0Ka3aTcIbCTBO

3aMcUaTeIbHBIC TOUKH TPECYroJibHUKaA.
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Bnmcannas u onmcanHas

OKpYXHOCTB. OKpY>KHOCTb, BITUCAHHAS B
TPEYTOJILHUK, U OKPY>KHOCTh, ONMCAHHAS
OKOJIO TPEYTOJIbHUKA.

U TIOCTPOEHHE, CBSI3aHHbIE C OKPY>KHOCTBIO, BIIMCAHHBIMU U
OIMCAHHBIMU TPEYTOJIbHUKAMH U YETHIPEXYTOIbHUKAMHY;
HCCIIeI0BaTh CBOMCTBA KOH(PUTYpaLuii, CBI3aHHBIX C
OKPY>KHOCTBIO, C TOMOIIIbIO KOMITBIOTEPHBIX IPOTpamMM

59 BrucaHHBIE 1 ONIHCaHHBIE
YEThIPEXyTOJIbHUKH.
60 Bnucannslie 1 onucaHHbIe
YeTBIPEXYTOJBHUKH.
61 Pemenue 3amaa no teme «Brmcanusie u
OTIMCAHHBIE YETHIPEXYTOIbHUKUY
62 ®opmyna, BEIpaXKaroIast II0Ia b
TPEYroJbHHKA: Yepe3 MEPUMETP U PATIYC
BIIMCAaHHOM OKpyxkHOCTH. IInomans
YeThIPEXyToJIbHUKA.
63 Pewenune 3anay no reMe «OKpYKHOCTbY. Uccnenosarennckas paboTta
«Tpuceknus yrna»
64 | Konmponvhas paboma no meme
«OKpyscHocmby
IloBTOpEHHNE 4
65 UYeTtslpexyroiabHukH. Inomans
YEThIPEXyTOJIbHUKOB.
66 [TomoOHbBIE TPEYTOIBHHUKH, TPU3HAKH
1o/100Hs TPEYroJIbHUKOB
67 CooTHoIIEHUS! MEXIY CTOPOHAMH U yTIaMH
NPSMOYTOJIbHBIX TPEYTOJIbHUKOB
68 OKpy>KHOCTB
TemaTHuyeckoe NVIAHUPOBAHUE
I'eomeTpusn-9
Ne Tema ydaeOHOTO 3aHATHS Kon- XapaKkTepuCTHKAa OCHOBHBIX BHJIOB Peanm3zanust BOCIIUTATEIBHOTO
ypoka BO JESITEbHOCTH YUeHHKa NoTeHNHana ypoka (BUAbl U (OPMBI

yacop | (Ha ypOBHE y4EOHBIX IEHCTBUIA)

JIeSITEeIIbHOCTH)

1. BekTopsl

8 @opMynHMpoBaTh OMNPENEICHUS U WILIIOCTPUPOBATH




1 Bexkrop. [liimna BekTopa. PaBeHCTBO 1 MOHSTUSL BEKTOpAa, €ro [JIMHBI, KOJUIMHEapHbIX W | Mosrosou mrypm. [Ipumenenue
BEKTOPOB. PaBHBIX  BEKTOPOB;  MOTHMBUPOBaTb  BBeJeHUe | BEKTOPOB B IIPUKIIAIHBIX 3a/a4ax.
- MOHATUN W JIEUCTBHM, CBS3aHHBIX C BEKTOPAMH,
2 Onepanys HajJ BEKTOpaMU: CII0KEHHE 1
BEKTOPOB. 3aKOHBI CIOKEHHS COOTBETCTBYIOIIMMH MIPUMEPAMH, OTHOCSIIIUMHUCS K
(U3HUECKUM BEKTOPHBIM BEIWYMHAM, PUMEHSTH
3 Onepatus Ha/1 BEKTOpaMH: 1 BEKTOpbl W JEHCTBHS HaJ HUMH IIPH PELHICHHU
BBIYMTAaHUE BEKTOPOB. rEOMETPHHUECKHX 3a/1a4.
4 [IpumeHeHue CI0KEHUsI U BBIYUTAHUS 1
BEKTOPOB TP PEIICHUU 3a/1a4
5 Onepanusi HaJy BEKTOpaMU: YMHOKEHHE 1
BEKTOpa Ha YKCIIO
6 Pemenne 3agau o teme: «JlelcTBHS ¢ 1 Keiic Texnonorusa
BEKTOPAMM»
7 [IpuMeHeHne BEKTOPOB K penieHuto 3aaad. | 1
Cpenusist TUHUS Tpareruu.
8 [IpuMeHeHne BEKTOPOB K perieHuto 3aaad. | 1
2. Meroa koopauHar 10 OOBACHATH U WIUTFOCTPUPOBATH TOHATHS
MPSIMOYTOJIBHOW CUCTEMBI KOOPJIMHAT, KOOPAUHAT
9 Koopaunats! BekTopa 1 PAMOYT pA ’ pA TexHOIOTHUsI KpUTUIECKOTO
TOYKH U KOOPJAMHAT BEKTOPA; BEIBOAUTH U MBIITeHHS. [IBIOKEHHs HA
HCIIOJIB30BATh IIPU PCIICHUU 3a1a4 (bOpMyJ‘IBI IUIOCKOCTH U UX IIPUMEHEHHUE K
KOOPJAMHAT CEpEMHBI OTpe3Ka, ITTHHBI BEKTOPA, T€OMETPUUYECKUM MOCTPOCHUSIM.
10 Koopannarer Bektopa 1 pacCTOsIHUS MEXIY IBYMs TOUKAMH, YPAaBHEHUS
OKPY’KHOCTH M IPSIMOM.
11 Koopaunatsl cepenHbl OTpe3Ka. 1
dopMya pacCTOSTHUSA MEXKTY IBYMS
TOYKAMU TIJIOCKOCTH.
12 [Ipocreiimue 3a7a4u B KOOpIMHATAX. 1
13 YpaBHeHHE NPSIMOIT U OKPYKHOCTH C 1 Tpenunr. ['eomeTpus OKpyK HOCTH.

LIEHTPOM B HayaJie KOOpJIUHAT U B JIIOO0H




3aJaHHOU TOYKE.

14 Pemenue 3agau no reme: «YpaBHEHUS 1
IPSIMOI U OKPY>KHOCTH»

15 B3anmHoe pacnosioskeHue AByx 1
OKPYKHOCTEM.

16 Meron xoopaunar. [Ipumenenne meroma | 1
KOOp/MHAT IIPH PELICHUH 3aay.

17 KonTpoJsbHasi paGora nmo teme: « 1
BekTopsl. MeToa KOOpAUHAT»

18 AHalu3 KOHTPOJIBHOM paboThl. Pemenue 1 UccnenosarenbCkuil MpoOEKT
3ajau 1o teMe: « BexTopsl. MeTon «JlexapToB JIUCHT»
KOOpJUHAT
3.CooTHOIIEHHNS MeKIY CTOPOHAMH U 11 dopMynupoBaTh U WILTHOCTPUPOBATH ONPEAEICHUSA
yrilaMu TpeyrojbHuka. CkajasipHoe CHUHYCa, KOCUHYCa, TAHI'€HCA U KOTaHreHca yriioB ot 0
Npou3BeleHue BEKTOPOB. 70 180°; BEIBOIUTE OCHOBHOE TPUTOHOMETPHUECKOE

TOXKIAECTBO U (POPMYITBI IPUBEICHUS;

19 CHHyc, KOCHHYC, TAHTEHC, KOTAHTEHC 1 (GopMyYITMPOBATH U JIOKA3bIBATH TEOPEMbI CHHYCOB U
yrna. KOCHHYCOB, TIPUMEHSITh UX TIPH PEIICHUH

20 CooTHomeH s MEXTy CTOPOHAMH 1 1 TPEYTOJIBHUKOB; OOBSICHATD, KAK UCIIOIB3YFOTCSI
yrJIaMH TPEYTOJIbHUKA. TPUTOHOMETPUIECKHE POPMYITBI B H3MEPHTEIBHBIX

21 Perenue 3a1a4 ¢ MOMOLIBIO CHHYCA, 1 paboTax Ha MECTHOCTH; QOpPMYMPOBATH
KOCHHYCa, TAHTEHCA H KOTAHTEHCA. OTpesieNICHUs yIila MeX/1y BEKTOpaMHU U CKaJISIPHOTO

22 ®opMyia, BeIpaXkaromas Iomaib 1 NPOH3BE/ICHIA BEKTOPOB; BRIBOMTS GOPMYITy Henosas urpa. IInomanu

CKaJISIPHOTO TIPOU3BEICHUS Yepe3 KOOPAUHATHI
TPEYroJbHUKA YEPE3 ABE CTOPOHBI U yToJl . TPEYrOJIbHUKOB.
MEATY HIMI BEKTOPOB; (bopMynHPOBaTL 1 000CHOBBIBATh
YTBEPKIAEHHE O CBOMCTBAX CKAISIPHOTO
23 Teopema cunycoB 1 .
IIPOU3BEICHNUS; UCII0JIb30BATh CKAISIPHOE
2 Teopema KOCHHYCOB 1 MIPOU3BE/ICHNE BEKTOPOB MIPU PEIICHUH 3a/1au.
25 [IpuMepsl IpUMEHEHHST TEOpPEM 1 TexHOIOTHsSI KpUTHIECKOTO

KOCHUHYCOB ¥ CUHYCOB JIJIsl BBIUUCIICHUS
3JIEMEHTOB TPEYTOJIbHUKA.

MblnuieHus. Mzmepenue
pacCTOAHUS 1O HEAOCTYIMHOM
TOYKH




26 VYron mexnay Bekropamu. CkaispHoe 1
MIPOU3BE/ICHNE BEKTOPOB

27 Pemenne 3anau ¢ nOMOLIBIO CKAISIPHOTO 1
MIPOU3BEICHUS.

28 Pemtenue 3agau 1mo teme: 1 UccnenoBatenbckas padbora
«COOTHOIIEHUSI MEXAY CTOPOHAMU U [IpakTUKO-OpHUEHTUPOBAHHBIE
yrilaMu TpeyroibHuka. CkaiasipHoe 3amauu 1o teme «Tepaccoi»
MIPOU3BEJICHUE BEKTOPOBY

29 KoutpoJabHnas padora no reme: 1
«CoOTHOLIEHUS] MeKIy CTOPOHAMU H
yriamu TpeyrojbHuka. Ckajasipaoe
Nnpoun3Be/leHue BEKTOPOB)
4.]I1MHA OKPYKHOCTH U IUIOIAAb Kpyra | 12 @opMynHpoOBaTh ONPENEIECHNE TPABUIBHOTO

MHOTOYTOJILHUKA; (DOPMYJIUPOBATH U JJOKA3bIBATH
30 AHal3 KOHTPOJIBHOU pabOTHI. 1 TEOPEMbI 06 OKPYKHOCTSX, OIHCAHHOI OKOIIO TBopueckas macrepckas. [lapkersr:
[IpaBuiIbHBIE MHOTOYTOJIBHUKH. [IPAaBUJILHOTO MHOTOYTOJIbHIKA U BIIMCAHHOI B Hero; | IIPABUIIBHBIC, IIOJTYIPABHIIbHBIC.
BBIBOJIUTH U HCIIOIB30BATh (POPMYITBI AJIs
BBIYMCIICHHS TUIOIIAH MPABHIILHOTO
31 Bnucannsie u onvcaHHbIE 1 HIa/ Tip
MHOT'OYTOJIbHUKA, €70 CTOPOHBI U pajinyca
MHOT'OYTOJIbHUKH. .
BMHCAHHOW OKPYKHOCTH; PEIIaTh 3a7a4M Ha
MIOCTPOEHHUE MPABUIIbHBIX MHOTOYTOJIbHUKOB;
32 dopmyia 11 BBIYUCIECHUS TUIOIIAIN 1
OOBACHSTH MOHSTHS JUTMHBI OKPY>KHOCTH U TIIOIIA N
MPaBUILHOTO MHOTOYTOJIbHUKA, €r0
. Kpyra; BEIBOJUTH (POPMYIIBI JIJIsI BBIYUCIICHUS JJTUHBI
CTOpPOHBI, paJiyca BIMCAHHOU
OKDVIKHOCTH OKPY>KHOCTH U JUIMHBI AYTH, TUIOMIAJA KpyTa U
DYX . MJIOIIA I KPYTOBOT'O CEKTOPA; MPUMEHSTH 3TH =
33 [TocTpoenue npaBUIbHBIX 1 Mosrosoii mitypm. I[locTpoenue
(hopMyIIBI IPU pELICHUH 3a/1a4.
MHOTOYTOJIbHUKOB MPaBUIILHBIX MHOTOYTOJTEHUKOB C
MTOMOIIBIO ITUPKYJIS U TUHEHKH.

34 JlnrHa OKpY>KHOCTH, YUCIIO T, JIMHA AyTH. | 1 becena o teme: «Mcropus
OKpy>XHOCTB BO3HUKHOBEHHUSI YMCIa M

35 JlnrHa OKpY>KHOCTH, YUCIIO T, JIMHA AyTH. | 1
OKpy>XHOCTH

36-37 | Ilnomaap kpyra. CEKTOp U CETMEHT. 2 TexHOI0THUSI KPUTUUECKOTO

[Imomane cekropa.

mbinuieHus. Kak HallTH rutomazp
JyHKH?
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JlnuHa OKPY>KHOCTH M IIJIOLIAIb KpyTa

39 Pemenue 3amau o reme: «/{nuna
OKPY>KHOCTH M IIJIOIAAb Kpyra»
40 Pemenne 3agau o teme: «J{nunHa
OKPY>KHOCTH M IIJIOLIAAb KPyTra»
41 KoutpoJabHas padora o reme:
«JlTuHA OKPYKHOCTH U IJIOIIAAb
Kpyra»
5. IBukeHus OOBACHATD, YTO TAKOE OTOOpPaXKEHHE MJIOCKOCTH Ha
ce0s ¥ B KAKOM CJIy4ae OHO Ha3bIBAETCs IBUIKEHUEM
42 AHanu3 KOHTpOJIbHOU paboTtsl. [lonsTHe IJIOCKOCTH; OOBSICHATH, UTO TAKOE OCEBast
nBKeHus. [Ipumepsl IBroKeHUst Guryp. CUMMETpHS, LICHTPpaJIbHAsi CUMMETpHS,
43 Cummetpus Guryp. NapajuieIbHbIN TIEPEHOC U TTOBOPOT; 00OCHOBBIBATH,
OceBast ¥ LEHTpaIbHAs CHMMETPHSL. YTO 3T OTOOPaKEHHS TUIOCKOCTH Ha ce0s ABISIOTCS
44 Perenne 3a1a4 no Teme «JIBUKEHUS» ABIUKCHUAMH; OOBACHATD, KAKOBA CBA3b MEHKY Kpyrubiii crom.
JBUKEHUSIMHU M HAJTOKEHUSIMU; UJUTFOCTPUPOBATH
45 [TapannensHbIi epeHoC. OCHOBHBIE BHJIbI IB)KEHUH, B TOM YHUCIIE, C
16 Tosopor MTOMOIIBI0 KOMITBIOTEPHBIX MPOTPAMM.
47 [Tonstue o romoretun. [logobue duryp.
48 Pemenne 3amau no teme: «JIBuxeHus» Hccnenosarenbckas padbora
«ITpexpacHblit MUp QpaKTaIOB
49 KonTtpouabnas pa6ora o teme:
«JIBHKEHUSD)
6. HayaybHbIe cBeleHUs U3 OOBACHATH, UYTO TAKOE MHOTOIPAHHUK, €TI0 TPaHH,
CTepeoOMeTPUM péOpa, BEpITUHBI, TUAarOHAIINA, KAKOW MHOTOTPAHHUK
50 AHanu3 KOHTPOJIBHON pabOTHI. Ha3bIBA€TCs BHIMYKJIBIM, YTO TAKOE N-yroJIbHAS
Harnsigaeie npencraBienus o npu3Ma, €€ OCHOBaHUs, OOKOBbIE I'PaHU U OOKOBBIE
IIPOCTPAHCTBEHHBIX TeNax: Kyoe, pEOpa, Kakasi mprU3Ma Ha3bIBaeTCs MPSIMOM U Kakast
napajuiefienumnene, npusmMe, nupamu/ie, HaKJIOHHOM, YTO TaKO€ BbICOTA MIPU3MBbI, KaKas
mape, cepe KoOHyce, IINHAPE. IIpU3Ma Ha3bIBaeTCs NapajllesICNUIEA0M U KaKoi
51 Muororpannuk. [IpaBusnbHbie MapajyIeIeUIIE] Ha3bIBACTCS IIPAMOYTOJIbHBIM; TBopueckas macTepckas.

MHOrorpaHuku. Ilpuzma

(dhopMynupoBaTh U 000CHOBEIBATH YTBEPKICHUS O

YI[I/IBI/ITCJIBHBIC MHOT'OTpaHHUKH.




52 [Mapanmnenenunen. O6bém Tena. @opmyna CBOMCTBE JuaroHajel napajulenenunena u o
00bEMa MPSMOYTOJIBHOTO KBaJpaTe IUaroHajayu MpsiMoyrojabHOIro
napajienenunena, Kyoa. napaiesienunesia; 00bACHATh, YTO TAKOE 00BEM
53 [Mupamuna. @opmyna 06bEMa TUPaAMUIBL. MHOT'OTPaHHHKA; BBIBOAUTH (C MOMOLIBIO IPUHIIMIIA
Kaganbepn) hopmyny 00bEMa IpIMOYTOIBHOTO
54 Tena Bpawenus. LinumHup. napasJiesienunes1a; 00bACHATh, KAKOM MHOTOTPaHHUK
DopMyna 06bEMA LAIHHADA. Ha3bIBAETCS MUPAMUION, YTO TAKOE OCHOBAHUE,
55 Kouyc. ®opmyiia 06béMa KOHyCa. BepIInHa, OOKOBBIC TPpaHH, OOKOBBIC pEOpa U BHICOTA
MUPaMUIbI, KaKasi MIpaMuia Ha3bIBACTCS
56 Cdepa n map. Dopmyia 06bEMa mapa. NIPaBUIIBLHOM, YTO Takoe arnogema npaBuiIbHON
MUPaMUIBI, IPUBOAUTE (GOPMYITY 00bEMA TUPAMHU/IBL;
57 Pemenne 3amad no teme: «HaganpHbIC OOBSICHATh, KAKOE TEJIO HA3BIBACTCS LIIMHAPOM, UTO Konkypc «Mucc reomerpuyeckas
CBELEHUA U3 CTEPEOMETPpUNY TaKo€ €ro 0Ch, BEICOTA, OCHOBAHUS, paInyC, OOKOBas urypa»
MIOBEPXHOCTh, 00pazymolue, pa3BEépTka OOKOBOH
MOBEPXHOCTHU, KAaKUMH (DOPMyTIaMH BBIPAXKAIOTCS
00BEM U MI01Ia1b OOKOBON MOBEPXHOCTH LIWIMHIPA,;
OOBSICHATH, KAKOE TEJI0 HA3bIBACTCSI KOHYCOM, UTO
TaKO€ €ro 0Ch, BHICOTA, OCHOBaHUE, OOKOBast
MMOBEPXHOCTh, 00pa3yrolne, pa3BEpTka OOKOBOM
MOBEPXHOCTHU, KAaKUMH (pOpMyIaMH BbIpaXKaroTcs
00BEM KOHYCA U MJIOLIAAb OOKOBOW MOBEPXHOCTH;
OOBSICHATH, KaKasi IOBEPXHOCTh Ha3bIBaeTcs cepoit
Y KaKO€ TEJIO HAa3hIBACTCS IIAPOM, YTO TAKOE PATHYC
u 1uametp chepsl (11apa), KakuMu hopmyIamMu
BBIPA)KAIOTCSl 00BEM Iapa U TIomanb chepsr;
n300pakaTh U Paclo3HaBaTh HA PUCYHKAaX MPU3MY,
napasiesnenune 1, NMpamMuay, LAIHHIP, KOHYC, [Iap.
58-59 | IlousiTne 06 akcMoMaTHKe U
AKCMOMATHYECKOM MOCTPOEHUH
reomerpuu. [IaThiil mocryaar IBKaIuaa
U €ro UCTOpHsl.
IToBTOpeHue Kypca reomerpun 7-9.
Pemienue 3agau
60 TpeyronbHuK
61 OKpyKHOCTb




62 YeTsIpeXxyrojJbHUKH, MHOTOYTOJIBHUKH

63 BekTopsl, METO] KOOPAMHAT, IBUKEHUS

64-66 | Pemenue 3amay MOBBINIEHHON CIOKHOCTH
110 TEOMETPUU
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