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JUTsL 00YYarOIIKUXCSl OCHOBHOTO 00111ero 00pa3oBaHus

Ha 2021/2026 yuebHblit TOL



PaGouas mnporpamMMa cocTaBieHa Ha OCHOBE (helepalbHOrO IoCyJapCTBEHHOIO
00pa30BaTeNILHOTO CTaHAApTa OCHOBHOTO 00HIero oOpa3oBaHUs, TPEeOOBAaHMSMH  OCHOBHOU
00pa3oBarenbHON IPOrpaMMbl OCHOBHOTO o01miero oopaszoBanus MOY «COILI Ne 1» DMP, ¢
yuyeToM paboueil mporpaMMbl BocnuTaHuss U «lIpumepHON mporpaMmbl OCHOBHOTO OOIIETO
obpaszoBanusi. Marematuka» M.: IlpocBemenue, 2011 ¢ y4eToM aBTOPCKOW IMpOrpamMMbl IO
mareMmatuke C.M.Hukonsckoro, M.K.IToranosa, H.H.Pemernukona, A.B.I1leBkuHa.

ITorpeOutensimMu 00pa30BaTENbHBIX YCIYr SBIAIOTCA Yydamuecs S5 - 9  KiaccoB
00111e00pa30BaTEeIbHON IKOJIBI.

IIpenmer oTHOCHUTCA K peMeTHON obnacth «MaremaTuka 1 MH(pOpMaTHKa» U ABJISETCA
00s13aTeNbHONM YacThio ydeOHoro miuana. B 5—9 kmaccax y4eOHBINH mpeamer «MaremaTHKay
TPAJUIIMOHHO M3y4aeTcss B paMKax CJIEIyOIUX y4eOHBIX KypcoB: B 5—6 Kilaccax — Kypca
«Matematuka», B 7—9 kiaccax — KypcoB «AunreOpa» (BKIIOYas 3JIEMEHTHI CTaTUCTHKU U
TEOPHH BEPOSATHOCTEH) U «I'eoMeTpus».

Hacrosiieli mporpammoil npeycMaTpuBaeTCsl BbIACICHUE B Y4eOHOM IIJJaHE Ha HM3ydyeHUE
MaTeMaTHKHU B 5—6 Kiaccax 5 yueOHBIX YacOB B HEJIENIO B TEUEHUE KaXkJIOTo roja o0ydeHus, B
7—9 kmaccax 5 y4eOHBIX 4YacOB B HENENIO0 B TEYCHHE Ka)XJIOro rojma oOydeHus, Bcero 850
yueOHBIX YacoB.

I[InanupyemMsble pe3y/ibTaThbl OCBOCHHS YUeOHOro nmpeamera «MaTtemaTnka» Ha yPOBHe
OCHOBHOI'0 00111er0 00pa30BaHuUs.

OcBoenne ydeOHOTO mpemMera «MareMaTHKay JJODKHO 00ecrednBaTh JOCTIDKEHHE Ha YpPOBHE
OCHOBHOTO 00miero 00pa3oBaHMs CICAYIONMX JIMYHOCTHBIX, METANPEJMETHBIX W IIPEIMETHBIX
00pa3oBaTeNIbHbIX PE3YJIbTATOB:

Jluunocmuuie pezynomamol.
JIMYHOCTHBIE pPE3yNbTaThl OCBOGHHUS MpPOrpaMMbl y4deOHOro mpeamera «MaTtemaTuka»

XapaKTCPU3YIOTCH:

MaTPUOTUUECKOE BOCITUTAHUE:

MIPOSIBIIEHUEM MHTEpeca K MPOIJIOMY M HACTOSIIIIEMY POCCUICKON

MaTE€MaTHUKH, LEHHOCTHBIM OTHOLIEHWEM K JOCTH)KEHHSIM POCCUHCKMX MATEMAaTHUKOB U
POCCHIICKON MaTeMaTH4e€CKOUN HIKOJbI, K UCIIOIb30BAHUIO 3TUX JIOCTHKEHUHN B APYIMX HayKax U
MPUKIIATHBIX chepax rpakTaHCKOE U TyXOBHO-HPaBCTBEHHOE BOCITUTAHUE:
TOTOBHOCTBIO K BBIMIOJHEHUIO OOS3aHHOCTEM TpaxKAaHWHA W peaju3alliil €ro Ipas,
MPEACTABICHHEM O MAaTeMaTHUYeCKHUX OCHOBAaX (PYHKIIMOHUPOBAHHS Pa3IUYHBIX CTPYKTYP,
SIBJICHHM, TPOIEAYp TpakIAaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI M TMp); TOTOBHOCTHIO K
O0OCYXICHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKHUM MPUMEHEHHEM JIOCTHUKEHUUN
HAayK{, OCO3HAaHHWEM BaXKHOCTH MOPAIBHO-ITHUYECKUX IPUHIIUIIOB B JEATEIBHOCTH YUEHOTO
TPYIOBOE BOCITUTAHUE:!

YCTAaHOBKOM Ha AaKTUBHOE YYacTUE B PEIICHUM NPAKTUYECKHUX 3a7ad MaTeMaTH4eCKOM
HaIPaBJIECHHOCTH, OCO3HAHWEM Ba)KHOCTH MaTEeMaTHYECKOTO 0Opa30BaHMs HA MPOTSKEHUH BCEH
JKU3HH JIJIS1 YCTICITHON MpOo(eCcCUOHaTBbHOM JAESITEIbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHHI;
OCO3HAHHBIM BBIOOPOM ¥ TIOCTPOSCHHWEM WHAMBHUAYAJILHON TpaeKkTopuu O0Opa3oBaHUS U
JKU3HEHHBIX TIUIAHOB C YYETOM JIMYHBIX HWHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH
DCTETUUECKOE BOCIIUTAHUE:

CIIOCOOHOCTBIO K AMOILIMOHAIIBHOMY M 3CTETHYECKOMY BOCHPHITHIO MAaTE€MaTHYECKUX OOBEKTOB,
3a/1a4, PEIICHUM, pacCyKIECHUW; YMEHUIO BHUJETh MATEMAaTHYECKHE 3aKOHOMEPHOCTH B
uckycctse LleHHOCTH HAYYHOTI' 0 O3HAHMS:

OpPHUEHTAIMEH B JEITCIIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MIPEICTaBICHHH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHS YEJNOBEKa, MPUPOALI M OOIIecTBa, MOHUMAaHUEM
MaTeMaTHYeCKON HayKW Kak c@epbl 4YeJIOBEUeCKON MAesITeNbHOCTH, JTaloB €€ pa3BUTUS H



3HaYUMOCTH JUISl PA3BUTHUS LUBUIIN3ALUU; OBJIAJICHUEM S3BIKOM MATEMaTUKHA M MaTEeMAaTUYECKOU
KYJIbTYpOH Kak CpeICTBOM I[IO3HAHHWA MHpPA; OBJAJEHUEM NPOCTEUILIMMH HaBbIKAMHU
MCCIIEI0BATEIBCKOM EATENbHOCTH

dusznueckoe BoCIUTaHue, POPMHUPOBAHUE KYIBTYPHI 310POBbSI K SMOLMOHAIBHOTO
Oyraromosydus:

TOTOBHOCTBIO IIPUMEHATh MATEMAaTHYECKHE 3HAHUS B MHTEpECax

CBOETO 3/I0pOBbs, BEIECHUS 3/I0pOBOro o0Opas3a >KHM3HU (310pOBOE IUTAHUE, cOAIaHCUPOBAHHBIN
PEKUM 3aHATHIA U OTIBIXA, PEryisIpHas PU3NUecKasi akTUBHOCTb); C(HOPMUPOBAHHOCTHIO HABBIKA
pediexcun, IpU3HAHUEM CBOETO IIPaBa Ha OIIMOKY M TaKOI'o JKe IpaBa JIpyroro yesjoBeKa
IK0JIOTHYECKOe BOCIIUTAHHUE:

OpUEHTalMel Ha MpPUMEHEHHWE MaTeMaTW4YeCKMX 3HaHWH JUIs pelleHus 3a7ad B 00JIacTH
COXPAHHOCTH OKPYKAIOLIEH Cpelpl, IUIAHUPOBAHMS IIOCTYIIKOB M OLEHKM HX BO3MOXKHBIX
HOCJIEICTBUM Ul OKpY’Karollel Cpeibl; OCO3HAHHWEM IJI00AJBHOIO XapakTepa 3KOJIOTHYEeCKUX
Ipo0JIeM U IyTel UX peleHus
JIMYHOCTHBIE Pe3yJIbTaThl, 00ECIEUNBAIOIINE alalTALIMI0 00YUYaIOIIErocs: K U3MEHSIOIINUMCS
YCJIOBHSIM COLIMAIIBHON U IPUPOJHOU CPEbL:

TFOTOBHOCTBIO K JICHCTBUSM B YCIOBHUSAX HEONPENCIEHHOCTH, IOBBIILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 IMPAKTUYECKYIO IEATEIbHOCTh, B TOM YHUCJIE YMEHHME YYUTBHCSA Y APYIHX
Jrofied, mpuodpeTaTb B COBMECTHOW JESATEIHOCTH HOBBIC 3HAHMSI, HABBIKM U KOMIIETEHIIMU U3
OIbITA JIPYTHX;

HE00X0/IMMOCTBIO B (JOPMUPOBAHUU HOBBIX 3HAHUH, B TOM YHCIIE

(GopMyIUpOBaTh UIEH, MOHATHS, FMIOTE3bl 00 O0BbEKTaX U SIBICHUSX, B TOM 4YHCIE paHee He
U3BECTHBIX, OCO3HaBaTh JEPHUIUTHI COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH, IIAHUPOBATb
CBOE pa3BUTHE,

CHOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAllMIO, BOCIPUHUMATh CTPECCOBYIO CUTYAIMIO Kak
BBI30B, TPEOYIOIMH KOHTPMEpP, KOPPEKTUPOBaTh MpPUHUMAEMble pEIICHUs W JEHCTBHUA,
(bopMynUpOBaTh M OLIEHUBATh PUCKHU U MOCIEICTBUS, (HOPMUPOBATH OMBIT

Memanpeomemmnbie pe3yibmamal.

MeranpeameTHsle pe3yiabTaThl OCBOEHHs NporpaMmbl ydeOHOro mpeamera «MaTemaTuka»
XapakTepU3ylTCd  OBIAJECHUEM  VHUBEPCANbHbIMU  NO3HABAMENbHLIMU — OeUCMEUAMU,
VHUBEPCANbHLIMU ~ KOMMYHUKAMUGHLIMU  OCUCMBUAMU U  VHUBEPCATbHLIMU — Pe2yIsmMUEHbIMU
oeticmeusMuU.

1) Vnusepcanvhvie nosnasamenvhvie Oelicmsus obecneuusaiom gopmuposanue 6a306bix
KOCHUMUBHBIX NPOYEcco8 o0yuarwuxcs (0c6oeHue mMemooo8 NO3ZHAHUAL OKPYICAIOWEe20 MUpd,;
npUMeHeHUe N02UYEeCKUX, UCCIe008amMeNbCKUX onepayutl, ymeHui pabomams ¢ ungopmayuel).
0a30BbI€ JIOTMUECKHE JEHCTBUS:

® BBUIBIATh M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKU MAaTEMaTHYECKHUX OOBEKTOB,
MOHATUIM, OTHOLICHUH MEX1y MOHATUSAMH; (HOPMYIMPOBATH ONpEIENCHHUs MOHATH;
YCTAaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiIaccu(UKaIMK, OCHOBAHUS JUIsl 0000IIEeHUs U
CPaBHEHHs, KpUTEPUU ITPOBOAMMOI0O aHAJIN3a,

® BOCIPHUHMMATh, (HOPMYIUPOBATh U MPEOOPA30BBIBATH CYXKICHMS: YTBEPAUTEIbHBIE U
OTpHULaTeNbHbIE, EAMHUYHBIE, YaCTHBIE U OOIINE; YCIOBHBIE;

® BBIBIATH MaTeMaTUYECKUE 3aKOHOMEPHOCTHU, B3aUMOCBSI3U U NMPOTUBOpEUNs B akrax,
JAHHBIX, HAONIONEHUSAX M YTBEPXKICHUSX; IMpeajgaratb KpPUTEPUU [UIS BbISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;

e JIeN1aTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, IE€AYKTHBHBIX M MHIYKTHBHBIX
YMO3aKJIFOUEHHH, YMO3aKJIFOUEHUH 110 aHAJIOTHH;

e pa3buparh 0KA3aTEIbCTBA MATEMAaTUYECKUX YTBEPKICHHM (TMPSMbIE U OT IPOTUBHOTO),
MPOBOJIUTH CAaMOCTOSTEIbHO HECJOXKHBIE JI0OKA3aTeNbCTBA MATEeMAaTUYECKUX (aKTOB,
BBICTpAauBaTh apryMEHTallMI0, IPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI; 00OCHOBBIBATH
COOCTBEHHBIE PACCYKACHUS;



BBIOMpATh croco0 pemieHuss ydeOHOM 3amauu (CpaBHHBATh HECKOJIBKO BapHaHTOB
peleHust, BEIOUpaTh Haubosee MOAXOIAIINNA C YIETOM CaMOCTOATENBHO BBIICICHHBIX
KPUTEPHUEB)

0a30BbIe HCCJIEA0BATEIbCKHE JeHCTBHS:

UCIOJIb30BaTh  BONPOCHl  KaK  HCCIEAOBATEIbCKUN  MHCTPYMEHT  IO3HAHUS;
(hopMyJIIpPOBaTh BOIIPOCHI, (PHUKCUPYIOIIKE MPOTUBOPEUNE, MPOOJIEeMy, CAMOCTOSATEIIBHO
yCTaHABIIMBAaTh MCKOMOE W JIaHHOE, (OpMHUpPOBATH THIIOTE3Yy, apryMEHTHPOBATH CBOIO
MTO3HIIMIO, MHEHUE;

MPOBOJMTH II0 CaMOCTOSITEIbHO COCTABJICHHOMY ILJIaHY HECJIOXHBIM 3SKCIIEPUMEHT,
HEOOJBIIOE UCCIICJIOBAHWE 110 YCTAHOBIICHHWIO OCOOEHHOCTEH MaTeMaTHYECKOTO
00BbeKTa, 3aBUCUMOCTEH 00BEKTOB MEXKy COOOi;

CaMOCTOSITEJIbHO  (pOPMYJIUPOBaTh  OOOOIMICHUS W  BBIBOJABI IO  pe3ysibTaTaM
MPOBEAEHHOTO HAOIIO/ICHUS, UCCIICIOBAaHUS, OICHUBATH JOCTOBEPHOCTh MOJYYEHHBIX
pe3yIbTaTOB, BBIBOJIOB U 000OIICHMIA;

IPOTHO3MPOBATh BO3MOXKHOE Pa3BHTHE MPOIIECCa, a TAKXKE BBIIBUTAThH MPEAIOI0KECHUS
0 €ro Pa3BUTHU B HOBBIX YCIIOBHUSIX

padora ¢ unpopmanueii:

BBISIBJISITH HEIOCTATOYHOCTh U M30BITOYHOCTh MHPOPMAIINH, TaHHBIX, HEOOXOAUMBIX IS
pelIeHus 3a/1a4H;

BBIOMpATh, AHAIU3UPOBATh, CHUCTEMATHU3UPOBATh M HMHTEPIPETHPOBATH WH(POPMALIUIO
pa3nuyHBIX BHIOB W (GOpPM TMpenacTaBieHus; 6 BbIOMpaTh (OpPMY NpPEACTABICHUS
uH(pOpMallMl W WJUIIOCTPUPOBATH pEIlaeMble 3a7aud CXeMaMH, AUarpaMMaMu, WHOU
rpaduKoi U NX KOMOUHALIUSMHU;

OLICHUBATh HAJI&KHOCTh MH(OPMAIMH 10 KPUTEPHSIM, MPEIUIOKEHHBIM YYUTEIIEM WIIH
c(hOpMyJIHPOBAHHBIM CAMOCTOSITENIEHO

2) Vuueepcanvuvie KOMMYyHUKaGMuUBHble OeUCmeus 0becnedusarom cEhopmuposanHocmy
coyuUanbHuIX Ha8vblkos obyyarowuxcs. Oo1IeHue:

BOCHPUHUMATH U (DOPMYIHUPOBATH CYKIEHUS B COOTBETCTBUM C YCJIOBUSIMH U LIEISAMU
OOLIEHMs; $ICHO, TOYHO, I'PaMOTHO BBIPAKaTh CBOIO TOYKY 3pEHHMSI B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, AaBaTh NOSCHEHHUs IO XOAY PEIICHHUs 3aJadd, KOMMEHTHPOBATH
MIOJIy4EHHBIA pe3yibTarT;

B X0Jie 00CY)KJIeHUs 3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMON TEMbI, IPOOJIEMBI,
pemaeMoi 3a1auu, BbICKA3bIBaTh WJEU, HALIEJICHHBIE HA MOUCK PEIIECHUS; COMOCTaBIATh
CBOM CYXJIEHUS C CY>KICHUSAMH JAPYTrUX YYaCTHUKOB JUaJIora, 0OHApYKUBATh pa3inyue U
CXO/ICTBO TMO3MIMH; B KOPpeKTHOW ¢opme (opMynupoBaTh pa3HOIJIACHs, CBOU
BO3PaKEHUS;

MIPE/ICTaBIATh PE3yIbTaThl PEIICHUs 33/Ja4Yd, IKCIEPHUMEHTA, UCCIIEJOBAHMS, MPOEKTa;
CaMOCTOSITENIbHO BBIOMpPATh (OpPMAT BBICTYIUIEHHS C YYETOM 3a/ad Mpe3eHTaluu U
0COOEHHOCTEHN ayAuTOpUH

COTPYIHUYECTBO:

MIOHMMAaTh M UCIOJIb30BaTh MPEUMYIIECTBa KOMAaHAHON 1 MHAWBUIYAILHOW pabOTHI MU
pelmieHnd  y4eOHBIX ~ MaTeMaTU4YeCKHWX  3ajady; [pUHUMATh 1E€Jb COBMECTHOM
JeSITebHOCTH, TJIAHUPOBATh OPTaHM3ALMI0 COBMECTHOW pabOThI, paclpeleNiaTh BHJIbI
paboT, AoroBapHBaTHCA, 00CYKIAaTh MPOIECC M Pe3yabTaT padOThI, 0000IIaTh MHEHUS
HECKOJIBKUX JIIOCEH;

y4acTBOBaTh B TPYIIOBBIX (hopMax paboThl (00CyxkaAeHUs, 0OMEH MHEHHSIMH, MO3TOBbIE
HITYPMBI U Jp ); BBINOJHITH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOM JEUCTBHUS C
JPYTUMH YJIeHAaMH KOMaH/Ibl; OLEHUBATh Kaue€CTBO CBOETO BKJIAAa B OOLIMI MPOAYKT IO
KpUTEpUSIM, cOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOJI€H CTBUS

3) Vuusepcanvuvie pecyiamuenvle oeticmeus obecneyusaiom Gopmuposanue cmvlClo8bix
VCMAHOBOK U HCUSHEHHBIX HABbIKOG TUYHOCMU. CAMOOPTaHU3aLINS:



® CaMOCTOSTENbHO COCTABJIATH IUIAH, AJTOPUTM pEIIEHHs 3aJaud (WM €ro 4acTh),
BBIOMpPATh CIOCOO pemieHUuss ¢ Y4YETOM HUMEIOMIMXCS PECypcoB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHUPOBaTh U KOPPEKTHUPOBATH BAapPUAHThl PELICHUN C Y4ETOM
HOBOH MH(pOpMaIH
CaMOKOHTPOJIb:
e BIAJETh CIHOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJISI IpoIecca M pe3ylbTaTa pelieHus
MaTeMaTHYeCKOM 3aJa4uHu;
® [peABUAETh TPYIHOCTHU, KOTOPHIE MOTYT BO3HHUKHYTh IIPH PELIEHUHU 3a]aul, BHOCUTH
KOPPEKTUBBI B JIEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSTENbCTB, HAMJIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;
®  OIEHUBAThb COOTBETCTBUE PE3YJbTaTa AESITEIbHOCTH NOCTABICHHOW LIEJIM U YCIIOBUSM,
OOBSACHATH MPUYMHBI JOCTHKEHUS WIA HEJAOCTHKCHUS LIEIH, HAXOAUTh OLIMOKY, AaBaTh
OIICHKY TPHOOPETEHHOMY OIIBITY.
Ilpeomemnoie pe3yromamel.
5 kuaace
Harypanbhbie yncia. J[poou. PannonanbHbie YucIa
YueHuK HayquTCs:
* IOHUMATh OCOOEHHOCTHU JAECITUYHON CUCTEMBbI CUHCIICHUS;
* OIIEpPUPOBATh MOHATUSAMH, CBSI3aHHBIMHU C JEIMMOCTbIO HATYPaJIbHBIX YHCE,
* BBIpa)KaTh YKMCIIa B SKBUBAJICHTHBIX (popMax, BbIOMpas Hanboee MOAXOISAIIYI0 B 3aBUCUMOCTH
OT KOHKPETHOW CHTyaluu;
* CpaBHUBATh U YIOPSAJOUMBATH HATYpallbHbIE YUCIIa, OOBIKHOBEHHBIE IPOOH;
* BBIIIOJIHATh JIEHCTBUS C HATypaJbHBIMM YHCIAMHU U OOBIKHOBEHHBIMH JpOOsSMH, coueTas
YCTHBIE€ U MIUCbMEHHBIE PUEMBI BEIUUCIICHU;
* pemaTh TeKCTOBBIE 3a/1a4i apu(METHUYECKIM CIIOCOOOM.
Yuenux nonyuum eozmoorcnocms Hayuumuocsi:
* I03HAKOMUTHCS C MO3ULIIMOHHBIMU CUCTEMAMHU CUMCIIEHUS! C OCHOBAHUSIMU, OTJIMYHBIMU OT 10;
* yIIyOUTh U Pa3BUTH MPEACTABICHUS O HATYpPAJIbHBIX YUCIIaXU CBOMCTBAX JIETUMOCTH;
* HAYy4YUTbHCS UCIOJIb30BATh PUEMBI, PALIUOHATIN3ZUPYIOLIUE BBIYUCIICHNUS.
HN3mepenns, npudIHKeHUs, OLEHKH
YueHuk HayuuTcs :
* UCIIOJIB30BaTh B XOJE PEIICHUs 3aJad JJIEMEHTapHbIE IIPEACTABIECHUS, CBS3aHHBIE C
npUOIMKEHHBIMY 3HAUEHUSIMU BETMYHUH.
Yuenux nonyuum eozmoorcnocms nayuumces:
* IOHSTh, YTO YHUCIIOBbIE JaHHBIC, KOTOpPbIE HCIIOJIB3YIOTCS JI1 XapaKTEPUCTUKH OOBEKTOB
OKPY’KaIOIIEro MUPA, SBJISIOTCS MPEUMYILECTBEHHO MPUOIKEHHBIMHU.
Harasignas reomerpust
Y4eHUK HAyYUTCSA:
* pacrio3HaBaThb Ha YepTeXkaxX, PUCYHKaX, MOJENSIX U B OKPYKAIOLIEM MHUpE JUHHUH, YIJIbI,
MHOT'OYTI'OJIbHUKH, TPEYTOJIBHUKH, YETBIPEXYTOJIbHUKH, MHOTOTPaHHUKH;
* pacrno3HaBaTh pa3BEPTKU Ky0Oa, IPSIMOYTOJIBHOTO Napasuiesienuneia, NpaBUIbHOW MUPaMU/IbI;
* CTPOMUTH Pa3BEPTKU KyOa U MPsIMOYTOJIBHOTO HapaljieNenurnesa;
* OIpENeNATh 110 JIMHEHHBIM pa3MepaM pa3BEPTKU (GUTYPHI TMHEHHbBIE pa3Mephl caMoil pUTyphl U
Ha000pOT;
* BBIYUCIIATH 00BEM MPSIMOYTOJIBHOTO MapaljiesienuIea.
Yuenuk nonyuum eosmooicnocmo Hayuumocsi:
* BBIYUCIIATh OOBEMBI IMPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYp, COCTaBIEHHBIX U3
IPSIMOYTOJIBHBIX MapaljIeIeIUuIE10B;
* YIIyOUTh U pa3BUTh NMPEACTABICHUS O TPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUrypax;
* IPUMEHSATH MOHATUE PAa3BEPTKU JUIsI BHIIIOJIHEHUS IPAKTUUECKUX PACUETOB.
HN3mepenne reoMmeTpu4ecKUX BeJTUYHH
Y4eHuK HayuuTCs:



* ICIOJIB30BAaTh CBOMCTBA W3MEPEHUs MAJIUH, IUIOIIAACH W YIJIOB IpU pPELIEHMH 3aJad Ha
HaXO0X/IEHUE AJIMHBI OTpe3Ka, IPaJyCHON Mephl yrIia;

Yuenux nonyyum 6ozmooicnocms nayuumocsi:

* BLIYUCTAMY NAOWAOU PU2YDP, COCMABIEHHBIX U3 08YXULU DOJIee NPAMOY20IbHUKOS.

Yucia 1 BBIYUCICHUSA

e[loHnMaTh W MNpPaBWIBHO YNOTPEOJSATh TEPMHUHBI, CBA3aHHBIE C HATypaJIbHBIMM YHCIAMH,

OOBIKHOBEHHBIMH U I€CATUYHBIMU JAPOOSIMU

e CpaBHMBAaTh U YNOPSJOYUBATh HATypaJbHblE YMCIA, CPaBHUBATh B IPOCTEHINHX CIy4asx

OOBIKHOBEHHBIE Ipo0OH, necsaTuuHbIe 1podu 66 COOTHOCUTH TOUKY Ha KOOPIMHATHOW (YMCIIOBOH)

IpsIMOMl ¢ COOTBETCTBYIOILIMM €M 4YMCIOM M M300paXkaTh HaTypajlbHble 4YHclIa TOYKAMU Ha

KOOPJAMHATHOU (YMCIIOBOM ) MPSIMOM.

e BoimonHATe apudmeTnyeckue JeHCTBUA C HATypaJIbHBIMH YHCIAMH, C OOBIKHOBEHHBIMU

IpoOsSMU B IPOCTEHIINX CIIydasix.

® BEINONHATE NPOBEPKY, IPUKUJIKY PE3YIbTATA BBIYMCICHUH.

e OKpyIJIATh HaTypaJlbHbIE YUCIIA.

Pewienue mexcmoswix 3a0au

e Pemrate TEKCTOBBIE 3aMaud apu(METHUECKUM CIIOCOOOM M C IOMOMIBIO OPraHM30BaHHOTO
KOHEYHOIo riepedopa BceX BO3MOXKHbBIX BapUAHTOB.

ePemiate 3azauM, cojepikallde 3aBHCHUMOCTH, CBSA3BIBAIOIIME BEJIWYHMHBI: CKOPOCTh, BpeMs,
paccTosiHue; 11eHa, KOJIMYECTBO, CTOUMOCTb.

e licnionb30BaTh KpaTKKe 3alKMCH, CXEMBbI, TAOIUIIbI, 0003HAYEHUS PU PEIICHUH 3a/1au.

e [losb30BaTbCcsl OCHOBHBIMM E€AMHMIIAMHM HU3MEPEHMs: LIEHbI, MacChl; pPacCTOSHUS, BPEMEHH,
CKOpPOCTH; BbIpa)KaTh OJIHU €IMHULIBI BEIMYUHBI Yepe3 ApYyTHe.

e lI3BneKaTh, aHATM3UPOBATh, OLEHUBATh HWH(POPMALMIO, TPEACTABICHHYI0 B Taliuie, Ha
cTOI04aToi AMarpamme, MHTEPIPETUPOBATh MIPEICTABICHHbIE JaHHbIE, UCIIOIb30BATh JAaHHbIC IIPU
peLIeHUH 3ajay.

Haznaonan ceomempus

e[lonb30BaTbcss TEOMETPUUYECKUMM MOHATUSAMM: TOYKA, IMpsiMas, OTPE30K, JIyd, yroi,
MHOTOYT'OJIbHUK, OKPY>KHOCTb, KPYT.

e [IpyBoUTh mNpUMEpPbl OOBEKTOB OKPYXKAIOLIETO0 MHpa, HUMEIUMX (OpMy H3YUYEHHBIX
reoMeTpUYecKux (Guryp.

e llcriosib30BaTh TEPMUHOJIOTHIO, CB3aHHYIO C YIVIAMU: BEPLIMHA CTOPOHA; C MHOTOYTOJIbHUKAMU:

yroJl, BEpIINHA, CTOPOHA, INaroHalb; C OKPYXHOCTBIO: paNyC, TUaMETpP, LIEHTP
e 300pakaTh M3y4yeHHbIE N€OMETPUUECKHE (PUTypbl Ha HEIMHOBAaHHOM M KjeTyaToil Oymare c
MIOMOUIBIO IUPKYJIS U JIUHENKN

e HaxoauTh AIMHBI OTPE3KOB HEMOCPEICTBEHHBIM HM3MEPEHUEM C IOMOIIBIO JUHEWKH, CTPOUTH
OTPE3KH 33/IaHHOM JITMHBI; CTPOUTH OKPY>KHOCTb 3a/IaHHOTO pajuyca

e llcriosib30BaTh CBOMCTBA CTOPOH M YIVIOB IPSIMOYTOJIBHMKA, KBajgpara Uil MX IOCTPOCHHS,
BBIUKCJICHMS IIOIIAAN U IEpUMETpa

e BoruncnsaTe nepuMeTp M IUIOLIAAb KBajapaTa, MPSMOYTOJbHUKA, (UIYp, COCTAaBIEHHBIX U3
IPSIMOYTOJILHUKOB, B TOM 4yHciie QUTYp, N300paKEHHBIX Ha KJIeT4aTol Oymare

e [To1b30BaThCsl OCHOBHBIMU METPUYECKUMHU €AMHUIIAMU U3MEPEHUS JUIMHBI, IJIOIAAN; BBIPAXaTh
OJIHU €VHUILIBI BEJINYMHBI YEPE3 APYTHE

e PacriozHaBaTh Mapajuiesienumnesa, Ky0, MCIOJIb30BaTh TEPMUHOJIOTHIO: BEpIIMHA, peOpo TIpaHb,
U3MEpPEHUs; HAXOIUTh U3MEPEHUs Mapauiesenumnesa, kyoa

e Beruucnate 00bEM KyOa, mapajulelenuena M0 3aJaHHBIM M3MEPEHUSM, MO0JIb30BaThCA

eIMHUIIAMU U3MEPEHUS 00BEMA

ePemaTe HeCHOXHBIE 337aud Ha W3MEPEHUE TE€OMETPUYECKMX BEIMYMH B IPAKTUYECKUX

CUTYaIUAX
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YueHUK HayquTCs:

e M0JIL30BATHCSI MATEMATUYECKUMH 3HAHUSAMH U YMEHUSIMH, HEOOXOIUMBIMU JJIs1 IPOAOKCHUS
0o0pa3oBaHusl, U3YYCHHS] CMEKHBIX JUCIIUILINH.

e paboOTaTh C MATEMATUIECKUM TEKCTOM (CTPYKTYPHPOBAHUE, U3BJICUCHUE HEOOXOUMON
uH(pOpMaln), TOYHO U TPaMOTHO BbIpa)kaTh CBOM MBICIH B YCTHOW U MUCHbMEHHOU peuw,
MPUMEHSIS MATEMATHYECKYI0 TEPMUHOJIOTUIO M CUMBOJIMKY, UCIIOIb30BATh PA3JIMYHBIC SI3bIKU
MaTeMaTHUKH (CJIOBECHBII, CHMBOIMYECKUM, Tpadudeckuii), 000CHOBBIBATh CYKACHHUS,
POBOJUTH KJIACCU(PUKALINIO;

e BJIaJICTh 0A230BbIM MOHSATUIHBIM allllapaToOM: UMETh MIPEICTaBICHHE O Yncie, Jpoou, 00
OCHOBHBIX T€OMETPUUYECKUX 00BEKTaxX (TOYKA, MpsMasi, IOMaHas, yroJl, MHOTOYTOJbHUK,
MHOTOTPaHHUK, KPYT, OKPYKHOCTB);

e BBITIOJIHATH apuMeTHIeCKre Ipeodpa3oBaHusl, MPUMEHSATh UX IS PEIICHUS YISOHBIX
MaTeMaTHYeCKUX 3ajay;

e IT0JTH30BATHCSI M3YUCHHBIMU MAaTEMATHYECKUMU (POPMYIIaMU;

e CAaMOCTOSITEIbHO TPUOOPETaTh U MPUMEHSITH 3HAHHSI B PA3TUYHBIX CUTYaLUsAX ISl PeLICHUS
HECJIOKHBIX MPAKTUYECKUX 3aa4, B TOM YHCJIE C UCMOJIb30BAHUEM MTPU HEOOXOIUMOCTH
CIIPABOYHBIX MAaTEPHAIOB, KAIBKYISTOPA U KOMITBIOTEPA;

e TI0JIL30BATHCS IPEIMETHBIM yKa3aTelIeM SHIUKIIONEIUN U CIPAaBOYHUKOM JTHU
' HaXOKJeHUS HHPOPMAIIHH;

¢ 3HATh OCHOBHBIE CIIOCOOBI TPEICTABIICHUS M aHAJIM3a CTATUCTHYECKUX JIAHHBIX,

YMETb peliaTh 3a/1a4u ¢ TOMOIIbIO TIepedopa BO3MOKHBIX BAPHAHTOB;

yuauwjuecs noyuam 03MOHCHOCHb HAYUUMbCA:

e BBITIOJIHATH apuPMeTHUUECKHEe TPeoOpa30BaHus BEIPAKECHHM, TPUMEHSTh UX JIJIS
pelIeHns y9eOHBIX MAaTEeMAaTHICCKUX 3a/1a4 M 33/1a4, BOSHUKAIOIINX B CMEKHBIX YUSOHBIX
npeaMerax;

e IPUMEHSTh U3YUCHHBIC MTOHSATHUS, PE3YJIHTATHI U METO/IbI TP PELICHUH 3a/1a4
pa3IMYHBIX Pa3AeNioB Kypca, B TOM YUCIIE 3a/1a4, He CBOASIIUXCS K HETIOCPEICTBEHHOMY
MIPUMEHEHHUIO U3BECTHBIX AJITOPUTMOB;

e CAaMOCTOSITEIHHO JACHCTBOBATH B CUTYAIlMU HEOIPENCIEHHOCTH MPU PEIICHUH aKTyaTbHBIX JIJIS
HUX TIPOOJIEM, a TAK)KE€ CAaMOCTOSITEIbHO MHTEPIIPETUPOBATH PE3yIbTAThI PEIICHUS 3a/1a4 C
Y4€TOM OTPaHUYCHUI, CBA3aHHBIX C peaJbHBIMU CBOMCTBAMH pacCMAaTPUBAEMBIX MIPOIECCOB U
SIBJICHUH.

7 kaacc

Yucna u eviuucnenus.

e BeimonHATh, coueTass yCTHbIE M IUChbMEHHbIE NPUEMBI, apUPMETHUYEeCKUe JEHCTBHUS C
palMOHATIBLHBIMU YHCIIAMU

e HaxonuTh 3HauY€HUs YHCIOBBIX BBIPRXKEHUN; MPUMEHSTHh pa3HOOOpa3Hble CIOCOObI U MPUEMBI
BBIUUCIICHUS] 3HAUYEHUH JAPOOHBIX BBIPAKEHWH, COJEpXAIIUX OOBIKHOBEHHBIE M JIECATHYHBIC
Ipodu

e [lepexoauTh OT 0JIHOM (OPMBI 3aIMCH YKCeN K ApYyroil (mpeoOpa3oBbIBaTh NECATUUHYIO 1pOOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B YaCTHOCTU B OECKOHEUHYIO JECATUUYHYIO
JpoOb)

e CpaBHUBATH U YIOPSI0YUBATH pallOHATIbHBIE YHCTIA

e OKpyTATh YnciIa

® BBINOMHATE AEUCTBHSI CO CTENEHSIMU C HATypaJIbHBIMU NIOKA3aTESIMU

o [I[puMeHTh NPU3HAKK JEIUMOCTH, Pa3jIoKeHNe Ha MHOKUTEIH HATypalbHBIX YHCE



ePemare NPaKTHKO-OPMEHTHPOBAaHHBIC 3a1adyd, CBA3aHHBIE C OTHOIICHHEM BEIUYHH,
IIPONOPLUOHAIEHOCTHIO BEIMUMH, IIPOLIEHTAMU; UHTEPIPETUPOBATh PE3YJIbTAThl PEIICHUS 3a/1a4
C y4€TOM OTPaHUYEHUH, CBA3aHHBIX CO CBOUCTBAMH PACCMATPUBAEMBIX OOBEKTOB.

Anzebpauueckue gvipasicenus

e llcnionb30BaTh anreOpanvyeckyr0 TEPMUHOJOTHMIO M CHMBOJIMKY, IPUMEHATh €€ B Ipolecce
OCBOCHHS y4eOHOTO MaTepuania.

e HaxonuTe 3HaueHust OyKBEHHBIX BBIPAKEHHUH MPU 33JaHHBIX 3HAUCHHIX TIEPEMEHHBIX.

¢ BoimonHATe mpeoOpa3oBaHMs LEJNOTO BBIPAKEHHS B MHOTOWICH MPUBEICHHEM MOJOO0HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

® BBINIOJIHATE YMHOKEHUE OJHOWIEHA Ha MHOTOWIEH M MHOI'OYICHA HAa MHOIOYICH, IIPUMEHATH
(dbopMyIbI KBaipaTa CyMMBI U KBaJpaTa pa3HOCTH.

e OCylIecTBIIATh Pa3IoKEHHE MHOIOWICHOB Ha MHOXKHUTEJIM C IIOMOIIBIO BBIHECEHUS 3a CKOOKHU
o0IIero MHOMHUTENS, TPYNIHPOBKH CIIATraeMbIX, TMPUMEHEHHUS (OPMYIT COKPAIIEHHOTO
YMHOXEHHUS.

e [IpumensaTh npeoOpa3oBaHUsl MHOTOYICHOB AJISl PELICHUs Pa3jIMYHbIX 3a]ad W3 MaTeMaTHKH,
CMEXHBIX IIPEIMETOB, U3 pEAlbHON IPAKTUKH.

e llcriosnib30BaTh CBOMCTBA CTENEHEH C HaTypaJbHBIMU IOKa3aTeNsIMHU Uil IPeoOpa3oBaHUS
BBIPAKCHU.

Ypasnuenus u nepasencmea

e PemiaTh JIMHEHHBIE YpPAaBHEHUS C OJHOM MNEPEMEHHOW, NPHUMEHSAS IMpaBwiIa Iepexoaa OT
HCXOJHOTO YPaBHEHHsI K PAaBHOCWIBHOMY eMy lIpoBepsATh, SBISETCA JIM 4YHMCIO KOpPHEM
YpaBHEHUS.

o [IpumeHsTH rpaduyecKkre METOIbI IIPH PEIICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

e [lonOupare mpuMepsl Map YUCEN, SBISIOUIMXCS PEIICHUEM JHMHEWHOTO YpPAaBHEHHS C JBYMS
IIEPEMEHHBIMH.

¢ CTpouTh B KOOPAMHATHOHM IUIOCKOCTH TpadUK JIMHEHHOTO ypaBHEHHUS C JBYMs I1E€PEMEHHBIMU;
HOJIB3YACh TPapUKOM, TIPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUSI.

ePemary cucTeMBbl [BYX JMHEWHBIX YpPAaBHEHUN C JByMs IIEpEMEHHBIMH, B TOM 4YHCIIE
rpaduyecku.

e CoCTaBJIATh M peulaTh JIMHEHHOE YpaBHEHHE WU CHUCTEMY JIMHEWHBIX YPaBHEHUH 110 YCIOBHIO
3a/1a41, UHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/1a4H MTOJYYEHHBIN pe3ysbTar.

Koopounamut u zpagpuxu. @ynkyuu

e I1300paxkaTh Ha KOOPAMHATHOM MPSMON TOYKHM, COOTBETCTBYIOIIME 3aJlaHHBIM KOOPJMHATAM,
Jy4H, OTPE3KH, HHTEPBAJIbI; 3alIMChIBATh YUCIIOBBIE TPOMEXKYTKH Ha alNredpandeckoM s3bIKe..

e OT™Me4aTh B KOOPAMHATHOM IMJIOCKOCTH TOYKH IO 33/JlaHHBIM KOOpJAWHATaM; CTPOUTH IpaduKu
AUHEeHHBIX QyHKIMH. CTpouTh rpaguk QYHKIUH Y = X.

e OnuceiBaTh € MOMOIIBI0 (YHKIUI W3BECTHBIE 3aBUCUMOCTH MEXKIY BEIMYMHAMHU: CKOPOCTb,
BpeMs, PpAcCTOSHUE; I€Ha, KOJWYECTBO, CTOUMOCTh; MPOMU3BOJUTEIBHOCTb, BpEMs, O0BEM
paboTHI.

e HaxonuTh 3HaueHre (yHKIMH 0 3HAYCHHIO €€ apryMeHTa.

e [lonumath rpaduueckuii crnocod MpeacTaBICHUs M aHaluW3a WHGPOPMALMU; U3BIEKaTh WU
UHTEPIPETUPOBATH MHPOPMALIHIO U3 TPadUKOB peaIbHbIX MPOIECCOB U 3aBUCUMOCTEN.

e PacriozHaBaTh M3ydeHHbIE FreOMETpHUUEcKHe (DUTYpBI, ONPEAENATh UX B3aUMHOE PacIOIOXKEeHHeE,
n300paxaTh reOMEeTpHUUecKre (GUTyphI; BHIOIHATH YEPTEKHU MO YCIOBUIO 33]IaUH.

e II3MepsATh TMHENHBIE U YIJIOBBIE BEIMYUHBL. Pemars 3a1auv Ha BBIYMCIICHHUE JUIMH OTPE3KOB U
BEJIMYUH YIJIOB.



e Jlenath TpyOyr0 OLIGHKY JMHEWHBIX W YIJIOBBIX BEIWYUH MPEIMETOB B PEAIbHOU >KU3HH,
pa3MepoB MPUPOJHBIX 00BEKTOB. Pa3nmuuaTh pasMepsl 3THX 00BEKTOB IO MOPSIKY BEITUIMHBI

o CTpOUTD YEPTEIKU K TEOMETPUUECCKUM 3a/1a4aM.

e [losib30BaThCs MpPU3HAKAMU PABEHCTBA TPEYTOJIbLHHMKOB, HCIOJIb30BaTh MPU3HAKKM M CBOMCTBA
PaBHOOEAPEHHBIX TPEYTrOJIHLHUKOB IPH PEIICHUH 3a/1a4.

¢ [[poBOIUTH JIOTUUYECKUE PACCYKACHHUS C UCTIOJIb30BAHUEM T€OMETPUUYECKUX TEOPEM

e [los1b30BaThCS MPU3HAKAMHU PABEHCTBA NPSMOYTOJIBHBIX TPEYrOJIBHUKOB, CBOMCTBOM MEIUAHBI,
MPOBEIEHHON K THIIOTEHY3€ MNPSMOYTOJbHOTO TPEYroJbHUKA, B PEIICHUU T'€OMETPUYECKUX
3a1ad.

e OnpeensaTh NapauIeIbHOCTh MPSIMBIX C MTOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT ¢ HUMH CEKYIIasl.
Onpenenars napauiebHOCTh MPSIMBIX C MOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOMU
IIPSIMOM 10 TOYEK JPYrou IpsiMou

e Pemath 3a1auun Ha KiieT4aroil Oymare.

e[IpoBOANTE BBHIYMCICHHS W HAxXOJWUTh YHCIOBbIE M OYKBEHHBIE 3HAYCHHS YIJOB B
FeOMETPUYECKUX  3aJa4yaX C  HCIOJb30BAHHUEM CYMMBI  YIJIOB  TPEYrOJIBHUKOB M
MHOTOYT'OJIbHUKOB, CBOWMCTB YTIJIOB, OOpa30OBaHHBIX IPH IMEPECEUCHUU IBYX MapauIeTbHBIX
NpsIMBIX CeKylel. Pemars npakTuyeckue 3a/1auyu Ha HaXOXKJIEHUE yIioB.

e Birasieth MOHSATHEM T'€OMETPUUYECKOTO MECTa TOUYEK. YMETh ONPENessiTh OUCCEKTPUCY yria U
CepEeIMHHBIN MEPIEHIUKYIISIP K OTPE3KY KaK F€OMETPUUECKHE MECTA TOYEK .

e DopmMynupoBaTh OIpPEACIICHUS OKPYKHOCTM M Kpyra, XOpAbl M JUaMeTpa OKpPYXHOCTH,
MOJIb30BaThCS UX CBOMCTBAMU. YMETh IPUMEHATH 3T CBOKMCTBA IIPU PELICHUH 3a/a4.

e BiiasieTh NOHATHEM ONMMCAHHOM OKOJIO TPEYrOJbHHUKA OKPYKHOCTH, YMETh HAXOIUTh €€ LIEHTP.
[Tonmb30BaTbes (hakTamMu O TOM, YTO OMCCEKTPHUCHI YTIIOB TPEYTOJIbHUKA NIEPECEKAIOTCS B OJHON
TOYKE, U O TOM, YTO CEPEIMHHBIE MEPIEHAUKYISPBI K CTOPOHAM TPEYTOJIbHHUKA NEPECEKAIOTCS B
OJHOM TOUYKE.

eBianerp  MOHATMEM  KacaTeIbHOM K  OKPYXHOCTH,  IOJIb30BaThCA  TEOPEMOHM O
MEPIECHANKYJISIPHOCTH KacaTeIbHOM U paanuyca, IPOBEAEHHOIO K TOYKE KaCaHHUS.

e [los1b30BaThCS MPOCTEUIIMMU TE€OMETPUUECKUMH HEPABEHCTBAMHU, ITOHUMATh UX NPAKTUYECKUU
CMBEICIT.

¢ [[poBOIMTE OCHOBHBIE TEOMETPUUYECKUE TTOCTPOCHUS € IIOMOLIBIO HUPKYJIISA U JIUHEUKH.

8 kiacc

e Yucna u eviuucienus.

e llcnionb30BaTh HaAYaJbHBIE TMPEACTABICHUS O MHOXKECTBE JEHCTBUTEIBHBIX YHCEN IS
CpPaBHEHHMsSI, OKPYTJICHUS M BBIYHMCICHUI; H300pakaTh ACWCTBUTEIbHBIE UYMCIA TOYKAMHU Ha
KOOPJIMHATHOU IIPSIMOM.

o [[pyMeEHTh TIOHATHE ApUPMETHUYECKOTO KBAAPATHOTO KOPHS, HAXOIUTh KBaJApaTHBIE KOPHH,
UCTIONB3YS TPH HEOOXOIUMOCTH KaJbKYJSATOp; BBINONHITH MPeoOpa3oBaHUsl BBIPAKEHUH,
coAEpKalNX KBaJIpaTHbIE KOPHH, UCIIOJIb3Ys CBOMCTBA KOPHEH.

e llcionp30BaTh 3anmvcu OOJIBIIMX M MAJIBIX YHCEI C TTOMOIIBIO IECATHYHBIX JPOOEH U CTereHen
ypcna 10.

Anzedopauueckue eviparxcenus

o [[prMEeHSITh TTOHSATHE CTETICHU C IEJIBIM TI0Ka3aTeJIeM, BBITIOJHATE NTPeo0pa30BaHus BEIPAKECHHM,
COZEpKAIIMX CTENEHHU C LIEJIBIM IMOKa3aTeJEM.

® BImoOHATE TOXIECTBEHHBIE MPEOOpPa30BaHUs PAIIMOHAIBHBIX BBIPAXKEHWW HAa OCHOBE TPABHII
JNENCTBUI HAaJl MHOTOYWICHAMHU U aIreOpanvdecKiuMH IpOOsSMHU.

e PacknaapiBaTh KBaJIpaTHBIM TPEXUIEH HA MHOXKHUTEIIH.

o [[pumeHATh TIPeoOpa3oOBaHUsl BBIPAKEHUH A PEIICHUs Pa3IUYHBIX 33/7a4 U3 MaTeMaTHKH,
CMEKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKH.



Ypasenenus u nepasencmea.

e Pemiath MHEHHBbIE, KBaJipaTHbIE YPAaBHEHUS U palliOHAJIbHbIE YPAaBHEHUS, CBOJSLIMECS K HUM,
CUCTEMBI IByX YPaBHEHHH ¢ JBYyMs IEPEMEHHBIMHU.

e [IpoBoauTh mpoOCTEilNe HCCIAENOBaHUS YPaBHEHHM W CHUCTEM YpaBHEHHM, B TOM 4HCIE C
OpUMEHEHHEM TpadUYecKuX TMpEACTaBICHU (ycTaHABIMBaTh, MMEET JHM YpaBHEHUE WU
CUCTEMa YpaBHEHU pellIeHusl, €ClIu UMEET, TO CKOJIBbKO, U TIp ).

e [lepexoauTh OT CIOBECHOM (POPMYITUPOBKH 3a7aud K €€ anreOpandyeckoid MOJETH ¢ MOMOIIbIO
COCTaBJICHUSI yPaBHEHUS WJIM CUCTEMbl YpaBHEHHH, WHTEPHIPETHPOBATb B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l MOJTY4YeHHbIN pe3yibTat

o [[puMeHATh CBOMCTBA YHCIIOBBIX HEPABEHCTB [UIsl CPAaBHEHUS, OILICHKH; pellaTh JUHEIHbIE
HEpaBEHCTBA C OJHOM MEPEeMEHHOW M MX CHCTEMBI; JaBaTh TIpaUUYecKyl0 HIUTIOCTPALHIO
MHO>KECTBA,

e pellieHui HepaBEeHCTBA, CUCTEMbI HEPABEHCTB.

Dyukyuu.

[Tonnmate ¥ HCMONB30BaTh (DYHKIMOHAIBHBIE MOHATHS W S3bIK (TEPMHUHBI, CHUMBOJHUYECKHE
0003HaYCHMSI); ONPEISIATh 3HAYCHHUE (PYHKIIMH 110 3HAYCHUIO apryMEHTa; ONMPEACIIATh CBOHCTBA
dyskumH no/eé rpadguky. CTpouTs rpadKu dMeMeHTapHbIX GYHKIMHA BUAA Y = ke, Y = X2,y = X,
Y =X, Y = X ; ONHMCHIBATh CBOMCTBA YNCIOBOW (PYyHKIMHU 11O €€ rpaduKy.

e Pacrio3HaBaTh OCHOBHBIC BHJBI YETHIPEXYTOJBHUKOB, HX DJEMEHTBI, IIOJB30BATHCA MX
CBOICTBaMH MPU PEUICHUH T€OMETPUUECKHX 3a]1ad.

o [[puMeHATh CBOMCTBA TOYKHU MEPECEYCHHs] MEAMaH TPEYroiJbHUKa (LEHTpa Macc) B PEIICHUU
3ajad.

e Briafeth moHsTHEM CpeqHEH JUHUM TPEyroJibHUKAa U Tpamneluu, IPUMEHATh UX CBOWCTBA MpHU
pelIeHUN TeOMETPUYECKMX 3a/]ad. [Tons30Batbest Teopemont @aneca M TEOPEMOH O
MPOMOPLUOHATBHBIX OTPE3KAX, MPUMEHSATh UX AJIS PELICHUS MPAKTUYECKUX 3aj1ad.

o [[puMeHATHh MpU3HAKY [TOA00HS TPEYTOJLHUKOB B PELICHIUH T€OMETPUYECKHX 3a/1a4.

e [Tonb3oBarbest Teopemoit [ludaropa nias permieHus reOMETPUUECKUX M MPAKTHYECKHX 3ajad.
CTpouTh MaTeMaTHYECKyI0 MOJIENb B IPAKTUYECKHUX 33a4aX, CAMOCTOSTEIBHO JeNaTh YePTEK U
HAXOJHUTh COOTBETCTBYIOIIHE JIMHBI.

eBnaneTh NOHATUSMHM CHHYCAa, KOCHHYCa UM TaHI€HCa OCTpOro yria HpsMOYTOJIbHOTO
TpeyroipHuKa. [10Tp30BaThCS YTUMHU MOHATHIMU JIJISI PEIICHUS MPAKTHUECKUX 3a]1ad.

¢ Berauciate (pa3iu4HbBIMHA CIIOCOOAMHM) TUIOIMIAh TPEYroJbHUKA W TUIOMIAAH MHOTOYTOJBHBIX
buryp (mosib3ysack, rne HEoOXOAMMO, KaJlbKyniaTopoM). IIpuMeHSATH MOdydeHHBIE YMEHHS B
NPaKTUYECKHUX 3a/1a9aX.

e BrnaseTs MOHATHAMYU BIHCAHHOTO W IIEHTPAJIBHOTO YTJIa, UCTOIH30BATh TEOPEMBI O BITMCAHHBIX
yIiax, yriax MexJy XopAaMu (CeKyIIMMH) U YIiie MeXAy KacaTeJIbHON U XOpJoi MpU peleHun
TE€OMETPUYECKUX 3a/1aY.

eBnaneTr TNOHATHEM ONWCAHHOTO YETHIPEXYTOJIbHUKA, IPHUMEHSATh CBOWCTBA OIHMCAHHOTO
YeThIPEXYTOJIbHUKA TIPU PEIICHUH 3a/1a4.

o [IpuMeHATH MMOTydeHHbIC 3HAHUS Ha TMPAKTHKE — CTPOUTH MaTeMaTHUECKUE MOJICNHN IS 3a/1a4
peasbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOLIME BBIYMCICHHMS C NPUMEHEHHEM Ioxo0us u
TPUTOHOMETPHH (IIOJIB3YSACH, IJI€ HEOOXOAUMO, KAIBKYISITOPOM).

9 kanacce

Yucna u évluucnenus.

e CpaBHMBATH U YIOPSIOUYNBAThH PAllHOHAIEHBIC ¥ HPPAI[IOHAIEHBIC YHCITA.

¢ BEImonHATE  apudMeTndeckue NeHCTBHS C PAlMOHAIBHBIMH YHCIAMH, COYETas YCTHBIE W
MUCbMEHHBIE IPUEMBI, BBITIOIHATH BEIYUCICHHS ¢ UPPALIMOHATBHBIMH YUCIIAMH.

e HaxonuTe 3HaueHHsI CTENEHEH ¢ IeNbIMU TOKa3aTelsMU M KOpPHEH; BBIYMCIATH 3HAYECHUS
YHCIIOBBIX BBIPAKEHHI.

e OKpyYTJISATh JACWCTBUTENBHBIC YHCIA, BBITIOIHITH NMPUKUAKY PE3yJIbTaTa BBIYUCICHHUH, OICHKY
YHCIIOBBIX BBIPAKEHUH.



Ypasenenusn u nepagencmea.

e Pemiate JMHENHBIE W KBaJpaTHbIC ypaBHEHHUs, YpaBHEHMs, CBOAALIMECS K HHMM, IPOCTEHIIME
JpOOHO-pallMOHATIbHBIE YPABHEHUSI.

ePemate cucTeMbl JBYX JIMHEHHBIX YPaBHEHUH C JIByMs IE€PEMEHHBIMH U CHCTEMBI JBYX
YPaBHEHHUH, B KOTOPBIX OHO YPAaBHEHUE HE SABJIAETCS JIMHEUHBIM.

e Periate TEKCTOBBIE 33aJaud alreOpandeckuM CrnocoOOM € MOMOILNBIO COCTaBJICHUS ypaBHEHUS
WIN CUCTEMBI ABYX YPaBHEHHH C IByMsI IE€PEMEHHBIMHU.

e [IpoBouTh mpocCTEiilIMe HCCIIEAOBAaHUS ypaBHEHMH M CHUCTEM YpaBHEHUH, B TOM YHUCIE C
OpUMEHeHHEeM TIpadUUecKuX TpeAcTaBIeHUil (ycTaHABIMBAaTh, MMEET JIM ypaBHEHHE WIH
cucTeMa YpaBHEHUH pelieHus], €ClIi UMEET, TO CKOJIbKO, U IIp ).

e Pemiate sMHElHbIE HEPAaBEHCTBA, KBAJApaTHbIE HEPABEHCTBA; N300paXkaTh pellIeHHEe HEPABEHCTB
Ha 4YMCIIOBOM IIPSIMOM, 3aIIMChIBAaTh PEIICHHUE C TIOMOILBI CUMBOJIOB.

ePemaTh cuCTEMBI JIMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOUYAIOLIUE KBaJApaTHOE
HEPaBEHCTBO; M300pa)kaTh PEIIEHUE CUCTEMbl HEPABEHCTB HAa YMCIOBOHM MpPSIMOM, 3alUCBIBATh
pELlIEHNE C IIOMOIBIO CHMBOJIOB.

e llcriosib30BaTh HEPABEHCTBA MIPH PELICHUN Pa3IMYHBIX 3a7au.

Dyukyuu.

e PacriozHaBath (pyHKIMHM HM3y4yeHHBIX BUJOB IloKa3piBaTh cXeMaTHMYECKH PpAaCIOJIOKEHHUE Ha
KOODIMHATHO# MIIOCKOCTH rpadukoB GpyHKuuit Buaa: Y = KX, y = kx + b, y =_%, y = ax? + bx #c,
y=x% Yy =X y= X B 3aBUCHMOCTH OT 3HAUeHHi K0d((UIMEHTOB; ONUCHIBATH CBOHCTBA
byHKIHIA.

e CTpouTh M M300paxaTh CXeMaTHUECKU IrpauKu KBaIpaTUUHBIX (PYHKIMH, ONUCHIBATH CBOMCTBA
KBaJPAaTHYHBIX (PYHKIHUH 10 UX rpadukam.

e Pacnio3HaBaTh KBaJpaTHUHY0 (QYHKIUIO 1O (opMmyiie, MPUBOIUTH MPUMEPHI KBaIPATUIHBIX
(byHKUUH U3 peallbHOW KU3HU, GU3UKU, TEOMETPUH.

Apugpmemuueckan u zeomempuueckan npozpeccuu.

e Pacnio3HaBaTh apu(METHYECKYI0O W TE€OMETPHYECKYIO IPOTPECCHH MPH Pa3HBIX CrIocodax
3aJlaHuUs.

¢ BEIMONHATE BBIUMCIEHUS] C MCIOJB30BaHHEM (opMyn N-ro wieHa apuMeTHYECKOW u
T€OMETPUUYECKON MTPOTPECCUM, CYMMBI IIEPBBIX N YICHOB..

¢ M300pakaTh 4eHBI IOCIEI0BATEIBHOCTH TOUKAMHU Ha KOOPIUHATHON IJIOCKOCTH

e Pemath 3amaum, CBA3aHHBIE C YHCIOBBIMHU IOCJIEIOBATEIBHOCTSMH, B TOM YHUCIE 3aJaud U3
peabHOM >KM3HM (C UCTIOIb30BAaHUEM KaJIbKYJISATOPA, HUPPOBBIX TEXHOJIOTUH).

e 3HaTh TPUTOHOMETpUYECKUE (DYHKIMU OCTPBIX YIJIOB, HAXOAUTH C MX MOMOIIBIO pa3InyHbIE
AJIEMEHTBI TMPSMOYTOJBHOIO TPEYroJbHHUKA («pEIIEHUE MPSMOYTOJbHBIX TPEYTOJbHUKOBY).
Haxoauth (¢ moMOmIbIo KanbKyIsATOpa) JUTMHBI U YIJIbI ISl HETAOJIUYHBIX 3HAUEHUH.

e [lonb3oBarbest hopmynamMu MPUBEACHHUSI U OCHOBHBIM TPUTOHOMETPUUECKHUM TOXKIECTBOM ISt
HaXO0X/IECHNS COOTHOIIEHUI MEKY TPUTOHOMETPUUECKUMHU BETUYNHAMHU.

e llcriosnb30BaTh TEOpEMBl CHHYCOB M KOCHHYCOB JUI HAXOXACHUS DPA3JIMYHBIX DJJIEMEHTOB
TPEYrojbHUKa («pElIeHUEe TPEYroJbHUKOBY»), MIPUMEHSTh WX IMPU PELUICHUH T'€OMETPUUYECKUX
3az1ad.

eBrnanerh MNOHATHAMM IpeoOpa3oBaHUsl MOJOOUS, COOTBETCTBEHHBIX 3JIEMEHTOB IOJO0OHBIX
¢uryp. [lonb3oBarbcsi cBOWCTBaMU MMO00MS MPOU3BOJIBHBIX (PUTYp, YMETh BHIYUCIATH JJIUHBI U
HaXOJUTh YIJIbl Y MOJOOHBIX (uryp. I[IpuMeHsTh cBOicTBa MOAOOUS B MPAKTHUECKUX 3a]aydax.
YMeTh NpUBOJUTH IPUMEPHI MTOAOOHBIX PUTYP B OKPYKAIOIIEM MHUPE.

e [lonb30BaThcsi TeopeMamMH O TMPOU3BEIEHUU OTPE3KOB XOpA, O TPOU3BEIACHUM OTPE3KOB
CEKYILHUX, O KBaJpaTe KacaTeJIbHOM.

e [Tonp30BaTbcs BEKTOpaMH, TIOHUMATh UX T€OMETPUUECKUI U (PU3MUECKUIT CMBICT, TPUMEHSTh UX
B PCLICHUUM T'€OMETPUYECKHMX U (pusnyeckux 3agad. [IpUMEHATH CKalspHOE MpPOU3BEACHUE
BEKTOPOB I HAXOXKACHUS UIMH U YTJIOB.



e [losb30BaThbCsl METOAOM KOOPJIMHAT Ha IUIOCKOCTH, IPUMEHSATH €r0 B PELIEHUH T€OMETPUUIECKUX
Y IPaKTUYECKUX 3a]1ay.

eBiagers MOHATUAMHU MPABUIBHOIO MHOIOYIOJIbHHUKA, JUIMHBI OKPY)KHOCTH, JUIMHBI JyTU
OKPY’KHOCTHM M paJUaHHON Mepbl YIUIa, YMETh BBIUMCIATH IUIOLIAAL Kpyra M €ro 4acTe.
[TpyMeHSTh NOTy4EeHHbIE YMEHUS B IPAKTUYECKUX 3a/1a4ax.

eHaxomute ocu (MM UEHTPHI) CUMMETpHUHM (QUTYp, HPUMEHSTH JABIKEHHS IUIOCKOCTH B
MPOCTEUIINX CIIyqasX.

e [[prMeHATh MOJMyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaT€MAaTUYECKHE MOJEIH JUIS 33134
pearbHON XU3HU U MPOBOJUTH COOTBETCTBYIOLIME BBIYMCICHHS C NPUMEHEHHEM MON00us H
TPUTOHOMETPHYECKUX (QYHKIHH (ITOJIb3YACh, T HEOOXOAUMO, KATbKYISITOPOM).

Conep:xanue y4eOHOI0 nmpeamera.
5 kaace.

HarypanbHble unc/ia 4 HyJIb

HarypanbHoe uncio. Psn HatypansHbix uncen. Yucio 0. M300pakeHne HATYpabHBIX YUCEI
TOYKaMHU Ha KOOPJAUHATHOMN (YMCIIOBOM) MPSIMO.
Io3unuonnass cucremMa cyucjiaeHusl. Pumckas Hymepauuss Kak HpUMEp HENO3ULHUOHHOMN
CUCTEMBbI cuuciieHus. JlecsiTuuHas cUCTeMa CUMCIICHUS.
CpaBHEHHE HATYpaJbHBIX YHCEN, CpaBHEHHE HATypalbHbIX uucend ¢ HyaéMm.  CnocoOs
cpaBHeHudA. OKpyIJIeHHE HaTypalibHbIX yncen. CloKeHrne HaTypalbHbIX YHUCEI; CBOMCTBO HYIIS
IpU CIOKEeHWU. BpluMtanue kak AeicTBHe, 0OpaTHOE CIOKEHUIO. YMHOKEHHE HATypaJbHbBIX
YyHCell; CBOMCTBA HyJI1 W €IMHULBI NP YMHOXXeHuu. JlenmeHue kak jeiicTBue, oOpaTHOE
YMHOKEHHIO. KomMnoHeHTbl [EWCTBUM, CBSA3b MEXKIAY HHUMHU. IIpoBepka pesynbraTa
apudmernueckoro neWctBus.  llepemecTUTENbHOE U COYETATEILHOE CBOMCTBA (3aKOHBI)
CIIOKEHHSI U YMHOXKEHHS, pacpeIeIUTEIbHOE CBOMCTBO (3aKOH) YMHOKEHHUSI.
Hcnonp3oBanne OYyKB [Uisi 00O3HAu€HUsT HEU3BECTHOTO KOMIIOHEHTa W 3allUCU CBOMCTB
apuMeTUYECKUX JCHCTBUMN.
Jenutenu u KpaTHbIE YKUCIIA, PA3JI0KEHUE HA MHOXKUTENU. [IpocThie U cocTaBHbIE YUCIA.
[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTKOM.
CreneHnb ¢ HaTypaJIbHBIM [TOKA3aTeleM. 3aluCh YKCIa B BUAE CYMMbI Pa3psIHBIX CIaracMbIX.
YucnoBoe BbIpakeHHe. BprunciieHne 3Ha4YeHUH YUCIIOBBIX BBIPAKEHUN; TOPSAI0K BBITOTHEHUS
nercteuil. Mcnonb3oBaHuEe MPU BBIYMCICHUSAX MEPEMECTUTENBHOIO U COYETATEIbHOTO CBOMCTB
(3aKOHOB) CJIOKEHMSI U YMHOXKEHUS, paCIPEeIUTEIHHOIO CBOMCTBA YMHOKEHUSI.

Jpoon.
[IpencraBiaenue o ApoOu Kak crocoOe 3amuch 4acTH BeJWYMHBL. OOBIKHOBEHHBIE TPOOH.

[TpaBuiibHBIE M HeMpaBUIbHBIE IpoOou CMmemiaHHast 1poOb; MpeACTaBIeHNUE CMEIIaHHOM Apo0u B
BUJI€ HEMpPaBUJIBHOM JpoOM W BbIACIEHUE IEJIOM 4YacTH 4YHUCIIa W3 HENpPaBUIBHOW JpoOwu.
N300pakenne npobeil ToukaMH Ha YHCIOBOH MpPSIMOH. OcHOBHOE CBOICTBO ApoOwH.
Coxpamienue apo6eit. IlpuBenenue npodu k HoBomy 3HameHatento. CpaBHeHHeE Jpoleit.
CrnosxeHue U BbIYMTaHME ApoOei. YMHOXKEHHE U JelieHue aApoOeii; B3auMHO-00paTHbIE Ipo0H.
HaxoxaeHue gacTu 1enoro u 1eyioro 1mo ero 4acTu

Pemienue TeKCTOBBIX 32124

Pemenne TekcTOBBIX 3ajau apudmernueckuM crocoboMm.  PemieHue JOrMuYecKuX 3ajad.
Pemenue 3amau nepeGopoM Bcex BO3MOXKHBIX BapuaHTOB. Vcnosib3oBaHUE MPU peIIeHUH 3a7a4
TaOJIMII U CXEM.

Pemenune 3amau, coneprkammx 3aBUCUMOCTH, CBSI3bIBAIOIIME BEIMYMHBL: CKOPOCTh, BpPEM,
paccTosiHue; IIeHa, KOJMYECTBO, CTOMMOCTb. EIUHHIIBI M3MEpeHHs: Macchl, 00bEMa, IEHBI;
paccTosiHus, BPEMEHHU, CKOPOCTH. CBsI3b MEXy €AMHULIAMHU U3MEPEHNS KaXXA0! BEIIMYNHBI.



Pemenne ocCHOBHBIX 3a/1a4 HA APOOH.
HpeI[CTaBJIeHI/IG JaHHBIX B BU/IC TaGJII/II_I, CTOJI6‘-IaTLIX AuarpamMm.

Harasinnasi reomerpust

Harnsaneie npeacraBienus o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK, JIyd, Yrol,
JIOMaHasi, MHOTOYT'OJIbHUK, OKPY>KHOCTb, Kpyr. Yrosn IIpsmoii, OCTpbI, TYIIOM U pa3BEPHYTHII
YTJIBIL.
JlinHa oTpe3ka, METpUYECKUE €UHUIIBI AIUHBL. [[n1HA T0MaHON, IEpUMETp MHOTOYIOJIbHUKA.
W3MmepeHne U MOCTPOEHUE YIJIOB € IOMOIIbIO TPAHCIIOPTHUPA.
Harnsgnele npencraBieHus o ¢Qurypax Ha IUIOCKOCTH: MHOTOYTOJBHUK; HPSIMOYTOJIbHUK,
KBaJpaT; TPEYTOJIbHUK, O PAaBEHCTBE (pUryp.
Hzobpaxenue ¢uryp, B ToM uucie Ha kierdarod Oymare. IloctpoeHue xoHpuUrypauuii us
yacTel MpsMOM, OKPY>KHOCTH Ha HEJIMHOBAHHOW M KJieTyaToi Oymare. lcronb30BaHHE CBOMCTB
CTOPOH U YIJIOB IPSIMOYTOJIbHUKA, KBaJApaTa.
[1nomane NpsIMOYroJbHUKAa U MHOTOYTOJIBHUKOB, COCTABJIEHHBIX M3 MPSIMOYIOJbHUKOB, B TOM
yrcne Guryp, n300paxEHHbIX Ha KieT4aToi Oymare. EnuHUIBI n3MepeHHs IO N,
Harnsgnbie npeacTaBieHnus 0 IPOCTPAHCTBEHHBIX (DUTYpax: MPSIMOYTOJIBHBIN Mapajiesenure],
KyO, MHOrOorpaHHUKU. V300pakeHne NPOCTEHIINX MHOTOTPAaHHUKOB. Pa3BépTku Kyda u
napayuienenunena. Co3naHue MoJeneil MHOTOTPaHHUKOB (U3 Oymaru, MpOBOJIOKH, MJIACTUINHA
u 1p). O6bEM NPSAMOYTOIBHOTO Mapaienenuneaa, kyoa. Enunuiel nusmepenust oobEma.

6 KJjacc

JecsiTHYHBIE IPOOH

Ilemas u npoOHast yacTu JecsaTHUHON apobu. IlpeoOpazoBanue necATUYHBIX Apodeil B
0oObIkHOBeHHBIE. CpaBHEHHE JeCATUYHBIX ApooOeit. CrokeHHe W BBIYUTAHUE JECATUYHBIX
npobeit. OxpyrieHue JecSITHUHBIX JpoOeil. VYMHOXeHHe U JelieHHE JCCSITHUYHBIX
npobeit. [Ipeobpazosanue 00bIKHOBeHHBIX Opobel 6 Oecsimuynvle Opodbu. Koneunvie u
beckoneuHvle Oecsimuynvie Opoou.

OTHoueHune AByX YHcCes

Macmrab Ha nnane u kapte. I[Iponopuuun. CpoiicTBa mponopuuii, IpuMEHEHHe MPOMOPIUA 1
OTHOILICHUH ITPHU PELICHUH 3a/1a4.

IIpoueHTHI

[Tonsite mporieHTa. BeruncieHre MPOLEHTOB OT YHCIA W YMCIA 10 W3BECTHOMY MPOILICHTY,
BBIDAXKEHHE OTHOUIEHUST B TNPOLEHTAaX. PellleHne HECIO0KHBIX MPAKTUYECKUX 3a4ad ¢
MIPOIICHTAMH.

JAnarpamMmbl

CronGuarbie U KpyroBeie AuarpaMMmel. M3pneuenune nngopmanuu u3 auarpamm. M3zoopasicerue
ouazpamm no 4YUci1o8blm OAHHBIM.

PanuonanbHbIe YnCIa

OtpunarensHbie Apobu. Panronansabie uncna. CpaBHEHHE pallMOHANBHBIX YKcen. CloxeHune U
BBIYUTAHUE APOOEH. YMHOXKEHUE U AelieHne Tpo0eil. 3aKOHBI CIIOKEHHS 1

yMHOXkeHUsI. CMelanHble IpoOH MPOU3BOJILHOTO 3HaKa. M300paxeHne parioHaIbHBIX YUCEN Ha
KOOPAWHATHOM OCH. Y paBHEeHUs. Pemenne 3a1a4 ¢ TOMOIIbI0 YPaBHEHUM.

IHonoxxuTeNbHBIE M OTPHLATEIbHBIC YHCJIA

N3o0pakeHne ricen Ha 9YUCIIOBOM (KoopauHaTHON) nipsimoit. CpaBHeHue uncesn. Moiynb dncia,
reOMEeTpUYECKasl HUHTEpIpeTanuss Moayis 4yucna. JlelcTBUS C  MOJNOXUTEIbHBIMH U
OTPHUIIATEILHBIMHU YU CJIaMH. MHOXECTBO IEJIBIX YHCEI.

IlonsiTue 0 pauMOHAIBHOM 4Mce. [lepsuunoe npedcmagieHue 0 MHONMCECMBE PAYUOHATILHBIX
yucen. JIedcTBUA ¢ pallHOHAIBHBIMU YUCIIAMU.

Pelnenue TeKCTOBBIX 33124



EnvHuubl u3mMepeHuii: 1vHbI, TUIomaad, o0béMa, MacCchl, BPEMEHH, CKOPOCTH. 3aBUCUMOCTH
MEXAYy €IUHUIAMU U3MEPEHHUS KaXXJOW BEJIIMYMHBI. 3aBUCUMOCTH MEXIY BeIUYHMHAMU:
CKOPOCThb, BpEMS, PACCTOSIHUE; IPOU3BOJUTEIBLHOCTh, BpeMs, padoTa; IeHa, KOJMYECTBO,
CTOMMOCTb.

3anauu Ha Bce apudMeTHYecKe NeiCTBUSA

Pemenne TeKCTOBBIX 3amad  apudMeTHdeckuM crmocoboMm. Mcmonp3oBaHue TaOnHIl, CXeM,
YEPTEKEH, IPYTUX CPEJCTB MPEACTABICHUS JAaHHBIX IIPH PEIICHUH 3a1a4H.

3anaum HA IBUKEeHUE, PA00TY M MOKYNKH

Pemenne HECHOXHBIX 3a/lad Ha JBIKCHHE B IPOTHBOIOJOKHBIX HAMPABICHUSX, B OJHOM
HaIpaBJCHUM, JIBIDKCHHE IO pEeKe M0 TEUEHHWIO U TPOTUB TeueHus. Pemienwe 3amgad Ha
coBMecTHYIO0 paboty. [IpumeneHue npodeii nmpu pemeHun 3aaad.

3agaum HA YaCTH, 10/, TPOLEHTHI

Pemenne 3amady Ha HaxOKIECHHE YaCTU 4YHMCIA M YHCIA IO €ro yactd. Pemenue 3amad Ha
MPOLICHTHI U A0TU. [[puMeHeHne nponopiuuii npu peiieHuu 3aaau.

Jlornueckue 3agauu

Pemienne HECNMOKHBIX JIOTHYECKHX 3alad. Peutenue no2uyeckux 3a0ay ¢ nomowwro 2paghos,
maobnuy.

OcHOBHBIE METO/IbI PellleHUsI TEKCTOBBIX 3a7a4: apuPMETHICCKH, TepeOop BapHAHTOB.

Harnsignasi reomerpust

Ourypsl B okpyxaroiieM mupe. Harmsinaele npencrasienus o (purypax Ha IJIOCKOCTH: MpsiMasi,
OTpEe30K, JydY, Yroj, JIOMaHasi, MHOTOYIOJbHHK, OKPYXHOCTb, Kpyr. YeThlpexyroybHUK,
MPSIMOYTOJIbHUK, KBaJpar. TpeyronbHUK, 6udbI mpey20nbHUKO8. IIpasunvrule
MHOo20y201bHUKU. V1300paXKeHe OCHOBHBIX I€OMETPUUECKUX (QUryp. Bzaumuoe pacnonogicenue
08YX NPAMbBIX, O08YX OKPYICHOCMEU, NpAMOU U OKpyxcHocmu. JImuHa oTpeska, JIOMaHOM.
Enunnner n3mepenus mmHbl. [loctpoenue orpeska 3agaHHoiM ainuHbl. Bunsl yrinos. ['panycHas
Mepa yria. I3MepeHue U NocTpoeHue yriioB ¢ IOMOIIbIO TPaHCIOPTUPA.

[lepumerp wmHOTOyronbpHHUKa. [loHATHE mIOmIAMM QUTYpHI; EIWHUIBI H3MEPEHUS
wiomany. [Tnomane npsmoyronbHuKa, kBagpara. [IpubnmkenHoe usmepenue mwiomanu Guryp
Ha KJeTyaTon Oymare. Pagnogenuxue gucypol.

Pemenue npakTHuecKux 3agay ¢ IpUMEHEHHEM MPOCTEHIINX CBOMCTB (uryp.

7 kaacc (aaredpa)
Yucia v BbIYUCTICHUSA.
PanuonaJjibHbIe YHCJIA.
Jpobu OOBIKHOBEHHBIE U JAECATUYHBIE, MEPEX0] OT OJHOM (popmbl 3amucu aApolelt K Apyroil.
[ToHsiTHE pallMOHAIBHOIO YMCIIA, 3aIIUCh, CPABHEHHE, YIOPSIOYNBAHUE PALMOHAIBHBIX YHCEN.
Apudmernueckre AEWCTBHUS C pPAallMOHAIBHBIMM 4YHcilamMu. PemieHue 3amad U3 peanbHOR
NPaKTUKU Ha 4acTu, Ha ApoOH.
CremneHb ¢ HaTypaJbHBIM ITOKa3aTeJIeM: OIpeAeeHHe, IPeoOpa3oBaHNe BhIPAXKEHUI Ha OCHOBE
orpezeNeHus, 3aUCh OOJIBIITUX YHCEIL.
[TponieHTHl, 3amuch MPOLEHTOB B BHJE APoOM M ApoOM B BMJE HPOLEHTOB. TpH OCHOBHBIE
3aJja4uM Ha IPOLEHTHI, PEIICeHHE 3a/1a4 U3 pealbHON MPAKTUKU
[TpuMeHeHre TPU3HAKOB E€IMMOCTH, Pa3JI0KEHNE HA MHOXKUTEIN HATYpaIbHBIX YHCE.
PeanbHble 3aBUCMMOCTH, B TOM 4ucle TMpsAMas U oOpaTHass NPONOPLUUOHAIBHOCTH.
AuiredpanyecKkue BbIpasKeHUs1
IlepeMeHHBIE, YNCIOBOE 3HAYEHUE BBIPAXKEHMSI C NEpeMeHHOH.  JlomycTuMble 3Ha4YeHHUS
MEPEMEHHBIX. [IpencraBieHure 3aBUCUMOCTH MEXAY BeIMUYMHAMU B BHJE (HOPMYIIBL.
Beraucnenns no gpopmynam.



[IpeoOpazoBanre OYKBEHHBIX BBIPAXEHHUI, TOXIECTBEHHO paBHbIE BBIPAKEHUS, TpaBUiIa
npeoOpa3oBaHus CyMM U MPOU3BENICHUH, TPaBHUIa PACKPBITUS CKOOOK U MPUBEICHUS MOJA00HBIX
ClIaraeMbIX.

CBolicTBa CTeleHH ¢ HATYPAJbHBIM MOKAa3aTeJIeM.

OIIHO‘-IJICHBI U MHOI'OYJICHBI. CreneHp MHOIO4YJIEHA. CJIO)KCHI/IC, BbBIYUTAHUC, YMHOXCHHUC
MHOTOWICHOB. (DOpMyJibl COKPAIIEHHOIO YMHOXKECHHSA: KBagpaT CyMMbl M KBaJpaT pPa3HOCTHU.
dopmyiia pa3HOCTH KBaJIpaToB. Pa3nokeHne MHOTOWICHOB HA MHOYKUTEIIH.

YpaBHeHus

VYpaBHeHHE, KOpPEHb YypaBHEHMs, MpaBUja MPeoOpa3OBaHUSA YpaBHEHHs, PaBHOCHIBHOCTh
YpaBHEHUM.

JIvuHeitHoe ypaBHEHHE C OJHON MEPEMEHHOW, YUCIO KOPHEH JIMHEWMHOTO ypaBHEHHUSI, pELICHHE
JUHENHBIX ypaBHeHUH. CocTaBleHHE ypaBHEHUM MO YCJIOBHIO 3a/layd. PerieHne TEeKCTOBBIX
3a/1a4 C IIOMOIIBIO YPaBHEHUM.

JluneliHOoe ypaBHEHHE C JByMs IMEpEeMEHHbIMU M ero rpapuk. CucremMa JIBYX JIMHEHHBIX
YpaBHEHUU C JIBYMsI NEPEMCHHBIMHU. PellleHrne cucTeM ypaBHEHUH CIIOCOOOM IMOJICTaHOBKH.
[Tpumepsl pelieHns: TEKCTOBBIX 3ajayu ¢ IIOMOIIbIO CUCTEM ypaBHEHUH.

Koopounamut u cpagpuxu. @ynxyuu.

Koopannara Touku Ha npsamoil. UucinoBble IPOMEKYTKH.. PaccrosHue Mexay AByMs TOYKAMH
KOOpJAMHATHOM NPAMOM.

[IpsmoyronbHas cucrema koopawHat, ocu OX um Oy. AOcmmcca W OpAWHATA TOYKH Ha
KOOpAMHATHOM 1uiockocTu. Ilpumeps! rpadukos, 3amaHHbIX GopMmynamu. Ytenue rpaduxos
pEaIbHBIX 3aBUCUMOCTEM.

[Monstue pynkmmu. [padux Gynxmun. CpoiictBa ¢pyHkumid. JluneitHas ¢pynkuus, e€ rpaduk.
['paduaeckoe perieHne IMHEHHBIX YPABHEHHUI U CHCTEM JIMHEUHBIX YPaBHEHUM.

I'eomeTpusi.
HavajgbHble nmoHATHS reomerpuu. Touka, mpsmasi, OTPE30K, Jyd. Yroiu. Buubl yrios.
BepTukanbHble W CMEXKHBIE YTJIbI. buccekrpuca yrna. Jlomanasi, MHOTrOYrOJIbHHK.

[TapannenbHOCTh U MEPIEHAUKYIAPHOCTD MPSAMBIX.

Cummerpuunbie urypsl. OCHOBHBIE CBOWCTBA OCEBOUM cuMMeTpuu. [Ipumepsl cuMMETpHUH B
OKpYKaroIlleM MUpE.

OCHOBHBIE TOCTPOEHUS C TOMOIIBIO LIUPKYJIS U JTMHEHKH.

TpeyrojibHuK. Bricota, Mmeamana, OHWCceKTpuca, WX CBOMCTBA. PaBHOOenpeHHBI U
PAaBHOCTOPOHHMU TPEYroJIbHUKU. HepaBeHCTBO TPEyroJbHMKA.

CBoiicTBa M IpU3HAKH PAaBHOOEAPEHHOTO TPEyroyibHUKA. [Ipr3HaKky paBeHCTBA TPEYTOJIbLHUKOB.
CBoiicTBa ¥ NMpPHU3HAKK MApaIEIbHBIX NpAMbIX. CyMMa YIJIOB TPEYroJibHUKA. BHeNIHHE yrisl
TPEYTOJbHUKA.

IIpsimoyrosibHbI TpeyroabHUMK.  CBONHCTBO MeOUaHbl MPSIMOYTOJBHOIO TPEYrOJbHUKA,
MPOBEIEHHOW K THUIIOTEHY3€ IIpr3Haku paBeHCTBA MNPSIMOYIOJBHBIX TPEYTrOJIbHUKOB.
[IpssiMOyTONIBHBIN TPEYTOJIBHUK € yriaoM B 30 rpagycos.

HepaBeHncTBa B reomMeTrpuu: HEpPAaBEHCTBO TPEYrOJIbHUMKA, HEPABEHCTBO O JUIMHE JIOMAHOW,
TeopeMa O OOJbIIEeM yIiie 1 OOJNbIIeH CTOpOHE TpeyroabHuKa. [leprneHanKyasp U HaKIIOHHAS.
['eomeTpuueckoe MecTo To4eK. buHccekTpuca yriia u CepeuHHbBIA MEPIECHANKYISP K OTPE3KY
KaK Fr€OMETPUUYECKUE MECTA TOUEK.

OKpYyKHOCTH U KPYT, XOpAa M 1MaMeTp, UX cBoiicTBa. B3anMHOe pacnonoxeHue
OKpY>KHOCTH U nipsimoit KacatenbHas 1 cexyiasi K oKkpyKHOCTH OKpY>KHOCTb, BIIUCAHHAS B
yroj BrimcaHHas u onvcaHHasi OKPYKHOCTH TPEYTOJIbHUKA



8 kuacc (aaredpa)

Yucna u evluucnenus.

KBanmparubiii kopeHb u3 uyucna.  llonarue o0 wuppauuoHanibHOM 4ucie. JlecsaThuuHble
npuOIMKEHUs UppallMoHANbHBIX unced. CBoiicTBa apudmMeTnyecKux KBaJIpaTHBIX KOPHEW U UX
NPUMEHEHHE K MPeoO0pa30BaHUIO YMCIOBBIX BBIPAXKEHHH W BblUMCICHUSAM. JleiicTBUTENbHBIC
qucia.

Crernenb ¢ 1enbIM M0Ka3aresaeM u e€ cBoiictBa. CTaHAapTHas 3alUCh YUCIA.

Anzebpauueckue evipasrxcenus.

KBaznpatHsiii TpEXUiIeH; pa3nokeHHEe KBAIPaTHOTO TPEXWIEHA HA MHOKHTEIIH.

Anrebpanueckast 1pods. OCHOBHOE CBOICTBO anredpanyeckoi qpodu. CroxeHue, BEHIUNTaHUE,
YMHOXCEHHUE, JeleHue anreOpanmdeckux JpoOeil. PamuoHanmbHBIE BBIp@OXKEHHS U HX
npeoOpa3oBaHueE.

Ypaeénenus u nepasencmea.

KBaapatHoe ypaBHeHue, (hopMysia KOpHEH KBaJApaTHOTO ypaBHeHus. Teopema Buera. Pemenue
YpaBHEHUM, CBOAAIIMXCA K JIMHEWHBIM W KBaapaTHeIM. [Ipocreiimme npoOHO-panroHaNIbHbIE
YpaBHEHHUS.

['padmyeckass uHTepHpeTanysi ypaBHEHHUH C JABYMS IEPEMEHHBIMH U CHUCTEM JIMHEHHBIX
YpaBHEHUU C JIByMs NEpeMEeHHbIMH. lIpumepsl pemieHus cUCTeM HEJIMHEWHBIX YPaBHEHHM C
JBYMsI IEPEMEHHBIMU.

Perennie TeKCTOBBIX 33124 aNredpandeckum crnocoOom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0JHON MepeMeHHOM. PaBHOCHIIBHOCTH
HepaBeHCTB. JIMHelHbIE HEpAaBEHCTBA C OJHON NepeMeHHON. CHUCTEMbl JIMHEWHBIX HEPABEHCTB C
OJIHOU MTEPEMEHHOM.

Dyukyuu.

[Tonstue Qynkuuu. OOMacTh OmpeneNeHus W MHOXKECTBO 3HaueHuM (yHkuuu. CrocoObl
3a1aHus QYHKIIHIA.

I'padux ynkiuu. Yrenne cBOHCTB QpyHKIUH 110 €€ rpaduky.

[Tpumeps! rpadukoB GyHKIMHA, OTpakaoUMX peayibHble mpolecchl. OYHKINU, OMHUCHIBAIONINE
TIPSIMYIO ¥ OOPaTHYIO MPOHOPIMOHATEHBIE 3aBUCUMOCTH, UX Tpaduky. Oymkmun y = X2,y = X3,y
=X,y =x . I'papuueckoe pemienue ypaB\[;HHﬁ Y CUCTEM YpPaBHEHMII.

I'eomerpus.

Yeroipéxyroabuuku. [lapamienorpamMm, €ro Inpu3Haku M cBoWcTBa.  YacTHele ciydau
napaieorpaMMoB (IPSIMOYTOJIBHUK, poMO, KBajpaT), UX NpHU3HAKU U cBoWcTBa. Tpamenus,
paBHOOOKas Tpamneuus, e€ cBoMCcTBa U nMpu3Haku. IIpsiMoyronbHas Tpaneuus.

Meton ynBoeHus Meauansl. LleHTpaibHas CUMMETpHS.

Teopema Parneca u TeopeMa 0 IPONOPLUUOHATIBHBIX OTpe3kax. CpelHue JMHUM TPEyrojJbHUKA U
Tpaneuuu. LIeHTp Macc TpeyrojabHHUKa.

IlogoOue TpeyronbHukoB, kK03pdunuedT nogodus. IlpusHaku TOMOOUS TPEYrOJILHHUKOB.
[TpuMeHeHne NOA00MS TPU PELIEHUH PAKTUYECKUX 3a/1ay.

CpoiicTBa 1muomaael reoMmerpuueckux ¢uryp.  @Dopmynsl Ui IUIOMIAAU TPEYroJIbHUKA,
napajuiesiorpaMma, pomMoa 1 Tparenuu.

OTHomenue miomiaaei mofo0HbIX Guryp.

Brruncnenue niomaaei TpeyroabHIKOB 1 MHOTOYTOJIbHUKOB Ha KJeTyaTol Oymare.

Teopema [Tudaropa. IIpumenenue reopemsl. [ludaropa npu penieHuN NpakTUYECKUX 3a/1aY .
CuHyCc, KOCHMHYC, TAaHIE€HC OCTpPOrO YyIjla HpPSMOYTOJIBHOTO TPEYroJbHUKA. OcHoBHOE
TPUTOHOMETPUUYECKOE TOXKJECTBO. TpuroHomerpuyeckue ¢ynkuuu yrioB B 30, 45 u 60
IpagycoB.



BnucanHble U HEHTPAJbHbIE YIJVIbl, YIOJ MEKIAY KacaTeJbHOW W XOpHoil. YTIJIbl MEXIy
XOpAaMH U CEKYIIUMHU. Bnucannble © ONMHMCAaHHBIE YETHIPEXYTOJBHUKH. Bzaumnoe
pacrosoxeHue IByX OKpyxkHocTeil. Kacanue okpyxknocteil. OOmime KacaTelbHbIE K IBYM
OKPY>KHOCTSIM.

9 kaacc (aaredpa)

Yucna u éviuucnenus.

JleficTBUTEILHBIE YK CJIA.

PanronanbHbIe Yrca, MPPAIMOHATLHBIC YHCIIa, KOHEUYHbIC U OECKOHEUHBIC ACCATUYHBIC IPOOH.
MHOKeCTBO JCHCTBUTEIHHBIX YHCEI; EHCTBUTEIBHBIE YHCIa KaK OCCKOHEUHBIC NECATUYHBIC
npobu. B3auMHO OJIHO3HAYHOE COOTBETCTBHUE MEXKIY MHOKECTBOM JCHCTBUTENBHBIX YHCEN U
KOOPJMHATHOM MPSIMOIA.

CpaBHeHUE IeHCTBUTENBHBIX YUCEIl, apu(PMETHISCKUE NEHCTBUS C ICHCTBUTEIHHBIMU YHUCIAMH
N3mepenusi, npudIMKeHUs, OLEHKH.

Pa3mepbr 00bEKTOB OKPYXKAIOIIETO MUPA, [UTHTEILHOCTD MTPOIIECCOB B OKPYKAIOIIEM MHpE.
[Tpubmmk€HHOE 3HAaYCHHE BETMYMHBI, TOYHOCTD Npubmmkenus. Oxpyrinenue yucen. [Ipuxuaka
Y OIICHKA PE3YJIbTATOB BHIYUCIICHUN. YpasHeHus u nepasencmea.

YpaBHeHus ¢ O1HOM NepeMeHHOI.

JInnelinoe ypaBHeHue.. Pemenue ypaBHEHUH, CBOASIINUXCS K JINHEWHBIM.

KBagpatHoe ypaBHeHue. PemieHune ypaBHEHMM, CBOIAIIMXCSA K KBaApaTHBIM. bukBagpaTtHoe
ypaBHeHue. [IpuMepsl pelieHHs] ypaBHEHUN TPETbEH M YETBEPTOM CTEIEHEH Pa3loKEHHEM Ha
MHOXUTEIH .

Pemenue 1poOHO-paliMOHATIBLHBIX YPAaBHEHUH.

Perienue TekcTOBBIX 33aa4 alredOpandeckuM METOOM.

Cucrembl ypaBHEeHHUH.

VYpaBHeHUEe C JByMs IEepeMEHHbIMH M ero Tpaduk. Pemenwe cucteM ABYX IJMHEHHBIX
YpPaBHEHUN C JIBYyMs IEPEMEHHBIMHM. PernieHue cucreMm JByX ypaBHEHUM, OJHO M3 KOTOPBIX
JUHENHHoe, a Ipyroe — BTOpOH creneHu. I'paduueckas uHTEpHpeTanys CUCTEMBbl YpaBHEHUH ¢
JBYMSI [IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 areOpandecKuM CIIocOOOM.

Hepasencmea.

YucnoBsle HEPABEHCTBA U X CBOMCTBA.

Pemenue JIMHEHHBIX HEPABEHCTB C OJHOW IIepeMEHHOM.  PemieHue cucTeM JIMHEWHBIX
HEpaBEHCTB C OJHOM nepemMeHHOM. KBanapaTHble HepaBeHCTBa. ['paduueckas MHTEpHpeTaIus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JBYMs IIEPEMEHHBIMH.

Dyukyuu.

KBanpatnunas ¢ynkuus, e€ rpagpuk u cBoiictBa. Ilapabosa, KooparHATB BEPIIMHBI 1apadoIIb,
0Cb CHUMMETPHH 11apadoIbl.

I'padmxn pynxrmii: y = kx, y =kx + b, y =%y, y =x3, y =Xy = x u ux cBoiicTaa.

Yucnoevie nocnedosamenpvHocmu.

Onpenenenue u cnocodbl 3a1aHNS YHCJIOBBIX MOCIE10BATEIBLHOCTEI.

[lonsAiTHE YMCIIOBOM MOCIEAOBATENBHOCTU.  3aJaHUE IOCIEA0BATEIIBHOCTH PEKYPPEHTHOMN
dbopmyroit u popmyIoi N-ro uieHa apupMeTHUECKass U TeoMeTPpuYecKasi MPOrpeccHu.
Apudmernueckas u reomerpudeckas nporpeccud. Popmynbl N-ro yjaeHa apuPpMETHUYecKOr U
T€OMETPUYECKON ITPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300paxenne dwieHOB apU(pMETHUYECKOH U TEeOMETPUYECKOW MpOrpeccHil TouykaMu Ha
KOOPJAMHATHOM TUIOCKOCTH. JIMHENHBIN U AKCIOHEHUUAIbHBINA POCT. CII0KHBIE IPOLIEHTHI.
I'eomerpus.

Cunyc, kocunyc, Tanrenc yrios ot 0 xo 180. OcHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO.
@opMyIIbI TPUBEACHUS.



Pemenne TpeyroibHUKOB. Teopema KOCMHYCOB M TEOpEMa CUHYCOB. PernieHne mpakTH4ecKux
3a/1a4 C UCIOJIb30BAaHUEM TEOPEMbI KOCHHYCOB M TEOPEMBI CHHYCOB.

[TpeobpazoBanue noaodus. IlogoOue COOTBETCTBEHHBIX 3JIEMEHTOB.

TeopemMa 0 MPOU3BEACHUH OTPE3KOB XOPJ, TEOPEMBbI O TMPOU3BEACHUM OTPE3KOB CEKYIIHUX,
TeopeMa O KBaJlpaTe KacaTeJIbHOM.

BexTop, /ummHa (MOAYyNb) BEKTOpAa, COHAINpPABJICHHBIE BEKTOPHI, IPOTHUBOIOJIOKHO
HaIpaBJCHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OMNEPALIMU Ha
BekTOpaMu. PaznoxeHue BeKTopa 1o JABYM HEKOJUIMHEAPHBIM BeKTopaM. KoopauHaTkl BEKTOpa.
CxkansipHo€ NMPOU3BE/ICHUE BEKTOPOB, TPUMEHEHHUE ISl HAXO0XKJACHUS JIJIUH U YTJIOB.

JlexapToBbl KOOpJAMHATHI Ha IJIOCKOCTU. YPaBHEHUS NPSIMON M OKPYKHOCTH B KOOpJIMHATAX,
MepeceueHe OKPYKHOCTEH U NMPpsAMbIX. MeTOo 1 KOOPAUHAT U €ro IpUMEHEHUE.

[IpaBuiabHbIe MHOTOYTOJIBHUKH. J[nuHa okpyxkHOCTH. ['pamycHas um paauaHHas mepa yria,
BBIUKCJICHHE JUIMH IyT OKpYyKHOCTeH.. [lnomans kpyra, cekropa, CerMeHra.

JIBuKeHHsI TUIOCKOCTH W BHYTPEHHHE CHUMMETpPUH (GUryp (3JIeMEHTapHbIC MPEICTaBICHUS).
[TapannensHbiit iepenoc. [1oBopoT.



TemaTnueckoe NJIAaHUPOBaHUE 5 KJacc.

Na Temaruueckuii 6110k Ko Monyinb Hcnons3oBanue Ucnons3oBanue [[OP**
(Tema yueGHOTO J1-BO BOCIIUTATEIbHON IPOEKTHON
I/1 | 3aHATHS IPH OTCYTCTBUU | YacoOB IIPOrpaMMbl (uccnenoBaTenbCKOi)
TeM, 0JIOKA) «1IKOTBHBIN YPOK)» JIeATEITLHOCTH *
1 | HarypanpHbie uncia u 46 Hcrnonbs30BaHne BOCIIUTATEIBHBIX BO3SMOKHOCTEH 3 [Ipeszenranuu:
HYJIb coJiepKaHus y4eOHOro mpeaMeTa yepes 1eMOHCTPALUI0 «JlecaTuyHas cucrema
JeTSIM IPUMEPOB OTBETCTBEHHOTO, TPAYKIAHCKOTO 3aIlMCH HATYPaJIbHBIX
HOBEJICHUSL, TIPOSIBIICHUS YEJIOBEKOIOOMS U qucen», «Y MHO)KEHHE.
JI00POCEPACYHOCTH, Yepe3 MOA00P COOTBETCTBYIOIINX 3aKOHBI YMHOKEHHSI»
TEKCTOB JJIsl UTE€HUsI, 3a]1a4 7Sl peIeHus], TPOOIEMHbIX
cuTyauui s o0CyKJIeHuUs B KJIacce
2 | I3mepeHue BenUYMH 29 [TpuBneueHuo BHUMaHMA K 00CYX1aeMOW Ha ypoke 2 ITpesenrtanus: «CreneHp
UH(POpPMAIINH, aKTUBU3ALUHN TO3HABATEIBHOM C HaTypaJbHBIM
JeSITeIbHOCTH 1oKa3areaem»
3 | JenuMocTh HaTypaibHbBIX 17 [IpumMeHeHne Ha YPOKE HHTEPAKTUBHBIX (POPM pabOTHI 2 [Tpe3enTarnms:
qucen YUaIIUXCsl: UHTEIUIEKTYaIbHBIX UIP, CTUMYIHPYIOIIUX «[TpusHaku nenumMocTuy,
MI03HABATEIBHYIO MOTHBAIINIO IIKOJIHLHUKOB «Pa3noxenue uyucna Ha
IPOCTHIE TEJIUTENIN
4 | OGBIKHOBEHHBIE IpOOHU 55 [TpumeHeHre Ha YpOKE HHTEPAKTUBHBIX (OpM pabOThI 4 [Ipe3enranus:
YUaIIUXCSl: UHTEIUIEKTYaIbHBIX UIP, CTUMYIHPYIOIIUX «Coxkparenue apooei,
MMO3HABATEJIbHYI0O MOTHUBAIIUIO IIIKOJILHUKOB «CpaBHeHue apooeit ¢
OJIMHAKOBBIMU
3HaMEHATEISIMU
5 | UtoroBoe noBTOpeHue 23 BxuttoueHue B ypok UTPOBBIX POLETYpP, KOTOPBIE 2
MIOMOTAIOT TOJIEP’KaTh MOTHUBAITUIO IETEH K MOTyYSHHIO
3HAaHUH, HAJTAXKUBAHUIO TO3UTUBHBIX MEXJINYHOCTHBIX
OTHOIIIEHHH B KJIacce, MOMOTal0T YCTAaHOBJICHUIO
J00posKenaTebHOM aTMocepbl BO BpeMsi ypoKa
8 | Utoro 170




TemMaTHUeCKOE ILIAHNPOBAHKE 6 KJIACC.

Na Temaruueckuii 6110k Ko Monyinb Hcnons3oBanue Ucnons3oBanue [[OP**
(Tema yyeOHOTO 1-BO BOCITUTATEIILHON HPOEKTHOM
I/1 | 3aHATHS IPH OTCYTCTBUU | YacoOB IIPOrpaMMbI (uccnenoBaTenbCKOi)
TeM, 0JIOKA) «I1IKOTBHBIN YPOK» JIeATEITLHOCTH *
1 | OtHowmenust, nponopuun 14 [TpuBneueHno BHUMaHHA K 00CYXK1aeMoOi Ha ypoKe 3 [Ipeszenranuu:
uH(pOpMaNNy, aKTUBU3ALUH TT03HABATEILHON «CBOMCTBa MPOIOPIIUNY,
JeSITeIbHOCTH «TpsiMas U oOpaTHas
PONOPIHOHATIBHOCTH.
2 | IIpoueHTHI 9 [IpuMeHeHne Ha YPOKE HHTEPAKTUBHBIX (OPM pabOTHI 2 [IpesenTanuu: «3agaun Ha
yYaIXcsl: UHTEIUIEKTYaIbHBIX TP, CTUMYJIUPYIOIIIX HPOLIEHTHI», IIPOLICHTHI B
MI03HABATEIBHYIO MOTHBAIIMIO IKOJIHHUKOB KHU3ZHI»
3 | Lenbie uncna 30 [IpumeHeHue HA YPOKE UHTEPAKTUBHBIX (hOpM pabOThI 2 [IpesenTanus
YUYAIIUXCSI: MHTEIUIEKTYAIBHBIX UT'P, CTUMYJIUPYIOIINAX
NI03HABATEIbHYIO MOTHBALIUIO IIKOJIHHUKOB
4 | PanoHaJIbHBIC YHCITA 37 Bxutouenne B ypoK UTPOBBIX IPOIIETYpP, KOTOPBIE 4 [Ipe3enTanusi, BUACOYPOK,
MOMOTAIOT MOJIEP>KaTh MOTHUBAIUIO JIETEH K MOTyYEHHIO o0yyaroIue 3JeKTPOHHbIE
3HAHUH, HATAXKUBAHUIO TTO3UTUBHBIX MEXIINYHOCTHBIX nocoOust
OTHOILIEHHUH B KJIacce, IOMOIaloT YCTaHOBJICHUIO
Jno0poxenarenbHON aTMochepbl BO BpeMsl ypoKa
5 | Hecsatuunble 1pobu 36 [TpruMeHeHHEe Ha ypOKe HHTEPAKTUBHBIX (GOpPM pabOThI 2 [IpesenTtanun: «/leiictus ¢
YUYAIIUXCSI: HHTEIUIEKTYABHBIX WP, CTUMYJIHPYIOIINX napobsimuy, «llepenoc 3amsTon
MO03HABATEJbHYIO MOTHBALINIO IIKOJILHUKOB IIPU YMHOKEHUUNTPEHAXKED
«Y CTHBIN CHETH
6 | OGBIKHOBEHHBIE U 18 [TpumeHeHHe Ha ypOKEe UHTEPAKTUBHBIX (POpPM pabOTHI 1 IIpesenTanuu:
JeCATUIHBIE TpoOn YUYAIIAXCSI: HHTEIUIEKTYAbHBIX UTP, CTUMYJIHPYIOIIUX «JleiicTBus C TPOOSIMIY,
MI03HABATEIbHYIO MOTHBAIIMIO IIKOJIHHUKOB
7 | TloBTOpEHNE 26 [TpuBneueHno BHUMaHMA K 00CyX1aeMoOl Ha ypoKe 2 [IpesenTanus, BUIEOYpPOK,
UHPOPMAIINH, aKTUBU3AIUN TTO3HABATEITBHOM o0yyJaromue IeKTPOHHbIE
JeSITeIbHOCTH nocoous
8 | Utoro 170




TemaTnueckoe NJIaHUPOBaHUeE 7 KJacc.

No Tematuueckuii 010K Ko Moaynb Hcnonp3oBanue Hcnonp3oBanue [[OP**
(Tema yuebHOro J1-BO BocnurarenbHoi IporpaMMbl IIPOEKTHOMN
/I | 3aHATHS IPU OTCYTCTBUHM | YacoB «IIKONBHBIN ypoK» (uccnenoBaTeNbCKoil)
TeM, 0J10Ka) JIESITEIbHOCTH *

1 | JlelficTBuTeNbHBIE YKCIIA 15 BxuttoueHue B ypoK UTPOBBIX IPOLEYpP, KOTOpbIE 3 ITpe3enTanus, BUAEOYpOK,
MOMOTAIOT MOIEP>KaTh MOTUBALIUIO IETEH K MOITyYSHHIO o0yyJaromue 3JIeKTPOHHbIE
3HaHUH, HAJIAXKMBAHUIO O3UTUBHBIX MEXJINYHOCTHBIX nocoOus
OTHOIIEHUH B KJIaCCE, IOMOTal0T YCTaHOBJIEHUIO
J00poskenaTesbHOM aTMocepbl BO BpeMsl ypoKa

2 | Anrebpanueckue 56 [IpumeHeHne Ha ypOKEe HHTEPAKTUBHBIX (OPM pabOTHI ) [IpesenTanusi, BUIEOYPOK,

BBIP)KEHUS y4allluXcs: HHTEJUIEKTYaJIbHBIX UTP, CTUMYJIUPYIOLIUX o0yyarolue 3JeKTPOHHbIE
MI03HABATEIHHYI0 MOTHBAIIMIO ITKOJHHUKOB nocooust

3 | JIuneiinbie ypaBHEHUS 19 [ToOy>x1eHue MKOJILHUKOB COOMIIOIATh HA YPOKE 2 [Ipe3eHTanus, BUICOYPOK,
OOIIECNTPUHATHIC HOPMBI TIOBEICHUS, ITPaBHIIa OOLICHHS CO o0yyJaroue 3JIeKTPOHHBIE
CTapILIUMHU nocoOus

4 | IloBTOpeHue 14 [IpuBneueHn0 BHUMaHUS K 0OCYXAaeMOM Ha ypoKe 1 [Ipe3enTanus, BUAEOYPOK,
uH(pOpMalMY, AKTUBU3ALMU T03HABATEIbHOM NeSITEIbHOCTH

6 | HauanbHble 12 Bxirouenue B ypok HTpOBBIX IPOLENYP, KOTOPBIE 1 [Ipe3zenTanus, BUAEOYPOK,

reoMeTpHYecKue MOMOTAIOT MO/Iep’KaTh MOTUBALIUIO A€TEH K MOITyYSHHIO

CBENICHUS 3HaHWH, HAJIAYKUBAHUIO TIO3UTUBHBIX MEXJINYHOCTHBIX
OTHOILIEHUH B KJ1acce, MOMOTAIOT YCTAaHOBJICHUIO
no0poxenaTenbHON aTMoc(hephl BO BpeMsl YpoKa

7 | TpeyroapHUKU 17 [IpumeHneHue Ha ypoKe HHTEPaKTUBHBIX (OpM pabOThI 2 [Ipe3zenTanus, BUAEOYPOK,
y4alluXcs: HHTEJUIEKTYaJIbHBIX UTP, CTUMYJIUPYIOLIUX
M03HABATEIbHYI0 MOTHBAIIMIO IIKOJIHHUKOB

8 | [lapannenbHble IpsMble 9 | [loOyxaeHue MKOIbHUKOB COOII0IaTh Ha YPOKe ITpe3enranus
OOIIENTPUHSATHIC HOPMBI TIOBEICHUS, ITPaBHJIa OOIICHHS CO
CTapIIUMHU

9 | CooTHOLICHUS MEXKITY 19 | IlpuBneyeHn0 BHUMAHHUS K 00CYX/IaeMOW Ha ypOKe 2 [Ipe3zenTanus, BUAEOYPOK,

CTOpPOHAMH U YTJIaMHU uH(pOpMalNY, AKTUBU3ALMU TO3HABATEIBHOM NEATETLHOCTH
TPEYTOJIbHUKA
10 | [ToBTOpEHUE 11 | IlpuBneyeHuto BHUMaHHUS K 00CYXk/1aeMON Ha ypoKe 1 IIpesenTanusi, BUIEOYPOK,
uH(pOpMalMY, AKTUBU3ALMU [T03HABATEIBHOM NESATEIbHOCTH
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TeMaTHUeCKOE ILIAHNPOBaHKE 8 KIaCC.

Na Temaruueckuii 6110k Ko Monyib Ucnons3oBanue Ucnons3oBanue [[OP**
(Tema yueGHOTO J1-BO BocnuraTtensHoN nporpaMMel IPOEKTHON
I/1 | 3aHATHS IPH OTCYTCTBUU | YacoOB «IKONBHBIH yPOK» (uccnenoBaTeNbCKOi)
TeM, 0JIOKA) NEeATEILHOCTH *
1| ®ynkuuu u rpadpuku 12 BxiroueHne B ypok UTPOBBIX NPOLIETYP, KOTOPbIE IOMOTA0T 3 [IpesenTanus, BUIEOYpPOK,
HOJ/Iep>KaTh MOTHBALIMIO JETEH K MOIY4YEHUIO 3HAaHUMH, o0yyaroIue 3JeKTPOHHbIE
HaJIQ)KMBAHUIO TTO3UTUBHBIX MEXJIMYHOCTHBIX OTHOLICHUHN B nocoOust
KJ1acce, IOMOTaloT YCTaHOBJICHHIO 100poKeIaTeabHON
atMocdepsl BO BpeMs ypoka
2 | dynkME y= X , y= X2, 7 [TpuMeHeHHEe Ha ypOKEe HHTEPAKTUBHBIX (GOpPM pabOThI 5 [Ipe3enranus, BUACOYpoOK,
y=1/x YUYAIIUXCS: HHTEIUICKTYAIbHBIX UTP, CTUMYJIHPYIOIINX o0yyJaromue 3JIeKTPOHHbIE
II03HABATEIbHYIO MOTHBALIMIO HIKOJIbHUKOB nocoOus
3 | KBagparHble KOpHH 12 [ToOy>x1eHue MKOIBLHUKOB COOJII0IaTh HA YPOKE 2 [Ipe3enTanus, BUI€OYpPOK,
OOIIENPUHATHIE HOPMBI MIOBEICHUS, TPaBHJIa OOILEHHS CO o0yyarolue 3JeKTPOHHbIE
CTapIIMMHU nocoous
4 | KBagpaTHble ypaBHEHUS 16 [TpuBneueHno BHUMaHMS K 00CY’KAaeMOi Ha ypoke 1 [Ipe3enranus, oOyyatomue
WHOpPMAILIMH, AKTUBU3ALUHN TTO3HABATEIHHON JeSITEITbHOCTH DJIEKTPOHHBIE TTOCOOHS
5 | PaunonanbHble ypaBHEHUS 13 BkiroyeHne B ypoK UTPOBBIX HPOLESYpP, KOTOPbIE TOMOTat0T [Ipe3enranus, oOyyatomue
NoJIep’KaTh MOTHBAIIMIO JETEH K TOTYUICHUIO 3HAHHIA, AIIEKTPOHHBIE TIOCOOHS
HaJIQ&)KMBAHUIO TIO3UTUBHBIX MEXJIMYHOCTHBIX OTHOILICHUH B
KJIacce, MOMOTal0T YCTaHOBIICHHUIO TOOPOKeTaTeIbHON
aTMocQepsl BO BpeMsl ypoKa
6 | CucreMbl palmOHaIbHBIX 8 [TpuMeHeHHEe Ha ypOKe UHTEPAKTUBHBIX (GOpPM pabOThI 1 ITpe3enTanyus,
ypaBHEHUHI y4alluXcs: HHTEIUIEKTYaJIbHBIX UTP, CTUMYIHPYIOIIUX
MI03HABATEIBHYIO MOTHBAIIMIO IIKOJIHLHUKOB
7 | JluneitHas GyHKIHS 9 [ToOy»xneHue MKOJIBHIUKOB COOJI0IaTh HAa YPOKE 2 [Ipe3enTtanus, BUACOYPOK,
OOIIETTPUHATHIE HOPMBI MIOBEICHUS, TPaBHIIa OOILEHHS CO o0yyaroIue 3JIeKTPOHHbIE
CTapIIUMHU mocooust
8 | KBagpatnunas QyHKIusA 9 [TpuBneueHno BHUMaHMA K 00CY»X1aeMOi Ha ypoKe 1 [Ipe3enranus, BUACOYpOK,
WHPOPMAIINH, aKTUBU3AIUN TTO3HABATEIBHON JESITeTHHOCTH o0ydJaromue 3IeKTPOHHbIE
nocoOust
9 | Ipo6HO-TMHEeHAs 5 [IpumMeHeHne Ha ypOKe HHTEPAKTUBHBIX (popM pabOTHI

byHKIHUS

YYaLUXCS: NHTEIUIEKTYAJIBHBIX UI'P, CTUMYJIUPYIOIIMX




MMO3HABATCIbHYO MOTHBALIUIO IIKOJIbHUKOB

1 | I'paduueckuii ciocod 6 [ToOy>x1eHue MKOIHLHIUKOB COOJII0IaTh HA YPOKE 1 [Ipe3enTanus, BUICOYPOK,
0 | pemeHus cucreM OOIIENPUHATEIE HOPMBI MIOBEIEHUS, PaBUIIa OOILEHHS CO o0yyaroIue 3JeKTPOHHbIE
ypaBHEHHH CTapIIUMHU nocoOust
11 | [ToBTOpEHME 5 [IpuBneyeHn0 BHUMaHHS K 00CYXIaeMOM Ha YPOKeE
uH(OpPMAaLIMHU, AKTUBU3ALUHN T03HABATEIBHOM JESITEIbHOCTH
12 | YeTbIpE€XyroabHUKH 14 BkiroueHne B ypoK UTpOBBIX IPOLIELYDP, KOTOPBIE IOMOTat0T 1 IIpe3enTanus, BUACOYpPOK,
IO/ /IepKaTh MOTUBALIMIO I€TEH K ITOJIYyYEHUIO 3HAaHUH,
HaJIQ&)KMBAHUIO TO3UTUBHBIX MEXJINYHOCTHBIX OTHOUIEHUH B
KJ1acce, MOMOTal0T YCTaHOBICHHUIO TOOPOKeTaTeIbHON
aTMocQepsl BO BpeMsl ypoKa
13 | [Tnomans 14 [IpumeHeHne HA YpOKe UHTEPAKTUBHBIX (OpM pabOThI 1 [Ipe3enTanus, BUIEOYPOK,
MHOTOYTOJIbHUKOB YUYAIIUXCS: HHTEIUICKTYAIbHBIX UTP, CTUMYJIHPYIOIINX o0yyJaromue 3JIeKTPOHHbIE
II03HABATEIbHYIO MOTHBALIMIO HIKOJIbHUKOB nocoOus
14 | IlogoGHBIE TPEYTONBHUKU 20 [ToOy>x1eHue MKOIBHUKOB COOJII0IaTh HA YPOKE 1 IIpe3enranus,
OOIIENIPUHATHIE HOPMBI MIOBEICHUS, TPaBHJIa OOILEHHS CO 3JIEKTPOHHBIE TTOCOOHS
CTapIIUMHU
15 | OkpyxHOCTb 14 [TpuBneueHno BHUMaHMA K 00CyX1aeMOl Ha ypoke 1 [IpesenTanus, BUIEOYPOK,
WHOpPMAIIMH, AKTUBU3ALUHN TT03HABATEIHHON JeSITEITbHOCTH
16 | [ToBTOopeHnue 6 [TpuBneueHno BHUMaHMA K 00CyX1aeMOl Ha ypoke
WHOpPMAIIMH, AKTUBU3ALUHN TT03HABATEIHHON JeSITEITbHOCTH
17 | Uroro 170 4
TemaTHyeckoe nIaHupoBanue 9 kiaace.
Na TemaTtuueckuit 010k Ko Monyns Hcnons3zoBanue Hcnonb3oBanue [JOP**
(Tema yyebHOrO J-BO BocnurarensHoii nporpaMMbl MIPOEKTHOI
I/1 | 3aHATHS IPH OTCYTCTBUU | YacoOB «1IKONBHBIH ypOK» (MccnenoBaTeNbCKOi)
TeM, 0JIOKA) NEeSITENLHOCTH *
1| HepaBenctBa 34 [IpumeHeHne Ha ypoKe MHTEPAKTUBHBIX GOpPM pabOTHI 3 [IpesenTanus, BUIEOYPOK,
YUYAIIAXCSI: MHTEIUIEKTYABHBIX WP, CTUMYJIHPYIOIIUX o0ydJaromue 3IeKTPOHHbIE
MI03HABATEJIBbHYIO MOTHBALIMIO MIKOJIHHUKOB nocoOust
2 | CrerieHp uncia 20 [ToOy>x1eHue MKOIBHUKOB COOJII0IaTh HA YPOKE ) [IpesenTanus,

OOIIETPUHATHIE HOPMBI TIOBEJICHUS, PaBUIa OOIIEHUS CO
CTapUIMMHU




3 | IlocnenoBaTensHOCTH 17 [IpuBneuenuto BHUMaHUSA K 00CYKJaEMON Ha YpOKE IIpe3enTanus, BUAEOYPOK,
UH(pOPMaLIMK, aKTUBU3ALUN [T03HABATEIBHOM JeSTEIbHOCTH o0yyaroIue 3JeKTPOHHbIE
nocoous
4 | TpuroHOMeTpUYECKUE 17 [IpuMeHeHne Ha ypOKe HHTEPAKTUBHBIX (popM pabOThI 3JICKTPOHHBIC TTOCOOUS
bopmyIb YUYAIIUXCSI: HHTEIUIEKTYaIbHBIX UTP, CTUMYIHPYIOIIUX
II03HABATEJbHYIO MOTHBALIMIO HIKOJIbHUKOB
5 | DnemMeHThI 14 [ToOy>kaeHne MKOIBHUKOB COOMIOAATh Ha YPOKE AIIEKTPOHHBIE TTOCOOHS
PUOIINKEHHBIX OOIIENPUHATBIE HOPMBI MIOBEIECHUS, TpaBHJIa OOILEHHS CO
BBIUUCIICHU CTapIIUMHU
6 | BexTopsl 11 BkiroueHue B ypoK UTpOBBIX IPOLETYDP, KOTOPbIE IOMOTatoT [Ipe3enTanus, BUACOYpoOK,
IO//IepKaTh MOTUBALIMIO IETEH K ITOJIYyYEHUIO 3HAHUH,
HaJIQ&)KMBAHUIO TO3UTUBHBIX MEXJINYHOCTHBIX OTHOUICHUH B
KJ1acce, MOMOTal0T YCTaHOBICHHUIO TOOPOKeTaTeIbHON
aTMocgepsl BO BpeMsl ypoKa
7 | Meton koopauHAT 13 [IpumeHeHne Ha ypOKe HHTEPAKTUBHBIX GOPM pabOTHI [Ipe3enTanusi, BUACOYPOK,
YYaIIUXCsl: UHTEIUIEKTYaIbHBIX UIP, CTUMYIHPYIOIIUX
MI03HABATEIBHYIO MOTHBAIIMIO IKOJIHHUKOB
8 | CooTHOLIEHUS MEXKAY 14 [ToGyxneHue MIKOJIBHUKOB COOIIOIaTh HA YPOKe [Ipe3enTanus, BUACOYpOK,
CTOpPOHAMH U YTIaMHU OOMICTIPUHATHIC HOPMBI TIOBEICHUS, PaBHJIA OOIIEHHS CO
TPEYTOJIbHUKA. CTapIIUMHU
9 | InvHa OKpYXKHOCTH U 12 [TpuBneueHno BHUMaHMA K 00CyX1aeMOl Ha ypoKe [Ipe3enTanus, BUACOYpOK,
TUIOIIAb Kpyra WHOpPMAaNKH, AKTUBU3ALUHN TT03HABATEIBHON JeSITEITbHOCTH
10 | ABwxeHus 8 [TpuBneueHno BHUMaHMA K 00CYX1aeMOl Ha ypoKe
WHOpPMAaNKH, AKTUBU3ALUHN TT03HABATEIBHON JeSITEITbHOCTH
11 | [ToBTOpeHue 10 [TpuBneueHnto BHUMaHMA K 00CyX1aeMOl Ha ypoKe [IpesenTanus, BUIEOYPOK,
WHOpPMAIINH, AKTUBU3AIUHN TTO3HABATEIBHON JeSITEITbHOCTH
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