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1. IlosicHuTeEILHAS 3aNIMCKA.

[TporpamMmMa M3ydeHHsI Kypca MaTeMaTHKHA B OCHOBHOM IITKOJIE COCTaBJIeHa Ha OoCHOBe dDejepaabHOr0 rocyAapCTBEHHOTO
00pa3oBaTeNbLHOTO CTaHAapTa OCHOBHOTO OOIIEro oOpa3oBaHUs W MPUMEPHOU MPOrpaMMbl OCHOBHOTO OOIIET0 0Opa3oBaHUS 1O
MaTeMaTHKE C YUETOM pean3alii 00s3aTeIbHON YacTH OCHOBHOM 00pa30BaTEIbHOMN MPOTpaMMBbl.

MCTOI[OJIOI‘I/ILIGCKOI\/'I OCHOBOH KypcCa ABJICTCA CI/ICTGMHO-,HeﬂTCJIBHOCTHBIﬁ Ioaxoa B O6y‘IeHHI/I MATCMATUKC, pCalin3alusd
KOTOPOTI'0 OCYHICCTBIIACTCA 6J1ar01[ap51 IMIPUMCHCHHIO HpO6HCMHO-HOI/ICKOBOI‘O N UCCJICA0BATCIILCKOI'O MCTOA0B O6y‘IeHI/I}I.

HporpaMMa KOHKPCTU3HUPYCT COACPKAHUC IIPCAMCTHBIX TCM KypCa MAaTCMAaTHKH, OCHOBHBIC BHbI y‘I€6HOﬁ ACATCIIBHOCTHU
IIKOJbHHUKA W OAaCT IIPHUMCPHOC PaCIIpCACICHHC yqe6Hbe 4aCOB Ha KaXKXAYIO TCMY Kypca , MAaTCMATUKU, aJIFe6pLI, QJICMCHTOB
KOM6I/IHaTOpHKI/I, CTaTUCTHUKU U TCOPUU BGpOiITHOCTGﬁ N ICOMCTpPHU B 5-9 knaccax u XApaKTCPUCTHUKY ACATCIIbHOCTHU YUAIIIUXCA.

Hean:

OBnazgeHue CUCTEMOM MAaTeMaTHYEeCKMX 3HAHUH M YMEHHH, HEOOXOAUMBIX MJii MPUMEHEHHUS B MPAKTUYECKOH
JEsITeIbHOCTH, U3YUYEHHUS CMEXHBIX TUCIUIUINH, MPOJI0JKEHUS 00pa30BaHMsL.

@opMHpOBaHUE MPEACTABICHUN O METOJAX MATEMATHKM KaK YHMBEPCAJIBHOIO S3bIKA HAYKW M TEXHUKH, CPEICTBA
MOJIEJIMPOBAHUS SIBJICHUN U IPOLIECCOB.

Pa3BuTre HMHTYWIMM, WHTEJUIEKTA, JIOTMYECKOTO MBINUICHHS, SICHOCTH M TOYHOCTH MBICIH, 3JEMEHTOB
AITOPUTMHYECKON KYJIBTYpbI, CIOCOOHOCTHU K MPEOJA0JIEHUIO TPYIHOCTEM.

Bocnuranue KyiabTypbl JIMYHOCTH, OTHOLIEHUS K MAaTEMAaTHKE KaK 4acTh OOIIEYeIOBEYECKON KyJIbTYPhl, UTPAIOIIECH
0co0yI0 poJIh B OOIIIECTBEHHOM Pa3BUTHH.

Pa3BuTHe NUYHOCTH IIKOJBHUKA CpPEICTBAMU MAaTEeMaTHKH, MOATOTOBKAa €ro K MPOJODKEHHIO OOy4YeHHs U K
camopeanu3alyi B COBPEMEHHOM OOIIIECTBE.

YcBOEGHHBIE B Kypce€ MaTEMAaTHKU OCHOBHOM IIIKOJIBI 3HAHUSI M CIIOCOOBI JIEUCTBUN HEOOXOAMMBI HE TOJIBKO IS
NAJIBHEUIIEr0 YCIEIIHOTO U3YYEHUSI MATEMATUKN U APYTUX LIKOJbHBIX TUCUUIUIMH B OCHOBHOM U CTaplUICH IIKOJE, HO
Y JUTS pEIICHUS MPAKTUYECKUX 3a/1a4 B IIOBCEIHEBHOW KU3HU.

JlocTrKeHre MepeurcaEeHHBIX 1IeJIe PEANoaraeT peuleHue Ciedyruux 3a0auy.



e @dopMmHpoOBaHWEC MOTHBAIUA HW3YYEHUS MATEMAaTHK{, TOTOBHOCTH M CIIOCOOHOCTH YyYalIUXCS K CaMOPa3BHUTHIO,
JIMYHOCTHOMY CaMOOIIPEICJICHUIO, TOCTPOCHUIO MHIUBUIYaJIbHOW TPACKTOPUM B U3YYCHUHU MPEAMETA;

e dopMupoBaHHE Yy ydalIUXCS CIIOCOOHOCTH K OpraHM3allid CBOEH Y4eOHOH AesATeIbHOCTH ITOCPEICTBOM OCBOCHUS
JUYHOCTHBIX, I03HABATEIIbHBIX, PETYISATUBHBIX 1 KOMMYHUKATUBHBIX YHUBEPCATbHBIX YICOHBIX JEUCTBUM;

e ®dopmupoBaHue CHeMUPUUECKUX JII MaTEMaTUKH CTWJIEH MBIIUIEHHUS, HEOOXOJMMBIX JUUIS ITOJHOILICHHOTO
(GYHKIIMOHUPOBAHUS B COBPEMEHHOM OOIIECTBE, B YACTHOCTH, JIOTHUECKOTO, aITOPUTMUIECKOTO M IBPUCTHUECKOTO;

e (OcBoeHHE B XOJ€ W3Y4YCHUS MATEMATHKUA CHEUU(PUYECKUX  BHJIOB JEATEIbHOCTH, TaKUX KaK IMOCTPOCHUE
MaTE€MaTHYECKUX MOJICNICH, BBINOJHEHUE HMHCTPYMEHTAIBHBIX BBIYMCICHUM, OBJIQJICHUE CHMBOJIUYECKHUM SI3bIKOM
npeaMeTa u ap.;

o dopMupoBaHHe YMEHUH MIPEACTABIATh HHGOPMAIIUIO B 3aBUCUMOCTH OT ITOCTABJICHHBIX 3a/1a4 B BUJIE TAOJIMIIbI, CXEMBI,
rpaduka, IMarpaMmbl, UCIOJIb30BaTh KOMIIBIOTEPHBIC MPOrpaMMbl, IHTEpHET Ipu ee 00paboTKE;

e OBRjajZecHUE yYalIUMHUCS MaTEeMaTUYECKUM SI3bIKOM U alllapaToM KakK CPEJCTBOM OINUCAHUS U MCCIICIOBAHUS SIBJICHUMN
OKPYXarIIEro MUpa;

e OBjajecHUE CHUCTEMOM MaTEMaTUYECKUX 3HAHUM, YMEHUNW U HaBBIKOB, HEOOXOJUMBIX JiS peUIeHUus 3a1ady
MTOBCEIHCBHOM KU3HH, U3YYCHUST CMEKHBIX JUCIUTIINH U MPOAOJKEHUSI 00pa30BaHUs;

e @opMHUPOBAHUE HAYYHOTO MUPOBO33PEHUS;

e BocnuraHue OTHOIIEGHHMS K MaTEMaTHKE KakK K 4YacTh OOIIEYEOBEYECKOW KYJIbTYphl, UTparomieii ocoOyr pojb B
OOIIIECTBEHHOM PAa3BUTHUHU.

2. O0masi XapaKTepucTUKa Kypca MaTeMaTUKHU

Kypcet matematuku mis 5-6 kimaccoB W anreOpwl s 7-9 KIIacCOB CKJIAABIBACTCS U3 CIEIYIONIUX COJEPKATEIHHBIX
KOMITOHEHTOB: apU(PMETUKH, anTreOphl, 3IEMEHTOB KOMOMHATOPUKH U TEOPUH BEPOSTHOCTEH, CTATUCTUKH U JIOTUKH.

Cnenyer mom4yepkHyTh, 4YTO B 7-9 Kjaccax mapajulelbHO u3ywarorcss mnpenMersl "Anrebpa" u  "I'eomerpus'.
B 5-6 xmaccax OCHOBHOE BHHMMaHHE YyJeiseTcss apudMeTrhke U (OPMHPOBAHUIO BBIYUCIUTEIBHBIX HABBIKOB, HATJISAHOU
reoMeTpuu, B 7-9 kiaccax - anredpe v 3JieMeHTaM KOMOUHATOPUKHU, TEOPUM BEPOSITHOCTEHN, CTATUCTUKHU U JIOTHUKH.

B cBoeli COBOKYNHOCTH OHU YYUTBHIBAIOT COBPEMEHHbBIC TEHACHIIMM OTEUYECTBEHHOW U 3apyOe€KHOW IIKOJIBI M MO3BOJSIOT



pealin30BaTh MOCTABJICHHBIE TEpe] MIKOJIbHBIM O0pa30BaHHMEM IENH Ha HHMOPMAIIMOHHO EMKOM M MPAKTHUYECKH 3HAYUMOM
MaTepuaie.

B kypce anreOpbl BBIIEISIOTCS OCHOBHBIE COJIEp)KaTelbHBbIC JIMHUU: apudmeTnka, aiaredpa, (QyHKIUH, BEPOSTHOCTH H
CTaTHUCTHKA, JOTUKA U MHOXECTBA, MATEMAaTHKA B HICTOPUYECKOM PAa3BUTHH.

Paznen "Apugmemuxa" npusBan crnocoOCTBOBATh MPUOOPETEHUIO MPAKTUUECKUX HABBIKOB BHIYMCIICHUM, HEOOXOAUMBIX JJIs
MOBCENHEBHON >kM3HH. OH CIOyXUT 0a30d Ui BCEro NalTbHEWINEro HM3yueHUs MaTEeMaTHKH, CIOCOOCTBYET JOTHYECKOMY
Pa3BUTHIO U (POPMHUPOBAHUIO YMEHHS IMOJIb30BATHCA AJITOPUTMaMH. Pa3BUTHE MOHATHS O YUCIIE B OCHOBHOM IIKOJIE CBSI3aHO C
W3YYEHUEM HaTypajbHBIX, IEJNbIX, PANUOHAIBHBIX M HPPALMOHAIBHBIX YHUCENl, (OPMUPOBAHUEM TPEJCTABICHUNA O
JNEHUCTBUTEIBHBIX YUCIIAX.

Paznen "Aneebpa" nanenen Ha GopMupoBaHHE MAaTEeMAaTHYECKOIO arrapara JJisg pelieHus 3a/iad U3 MaTeMaTHUKU, CMEXHBIX
MPEMETOB, OKpYXKalollled peasbHOCTU. SI3bIK anreOpbl MOAYEPKUBAET 3HAUCHUE MATEMaTHUKH KaK f3bIKa JJIsi TOCTPOCHUS
MaTeMaTUYECKUX MOJEJEH, MPOIECCOB U ABJICHUN peaibHOro Mupa. OJHON M3 OCHOBHBIX 3a]ay U3YUYCHUS! aJireOphl SIBJISICTCS
pa3BUTHE AJITOPUTMUUYECKOTO MBIIUICHUSI, HEOOXOAMMOTO, B YAaCTHOCTU, JII OCBOEHHUS Kypca WH(OPMATHUKH; OBJIAJICHUE
HaBBbIKAMU JICNYKTHUBHBIX paccyxjaeHui. I[IpeoOpa3zoBanue cuUMBOJIMUECKUX (OPM BHOCUT CBOM crnenuduueckuil BKIaa B
pa3BUTHE BOOOpaXEHUs, CHOCOOHOCTEW K MaTeMaTH4eCKOoMYy TBOpuYecTBY. (OCHOBHBIM TMOHATHEM aireOpbl SBIISIETCS
«palMOHATBHOE BHIPAXKECHHE.

B paznene "®@ynxyuu" BaxkHON 3amauell SBISETCA NOJYyYEHHE UIKOJIbHUKAMH KOHKPETHBIX 3HAHMW O (YHKIMSIX Kak
BOKHEWIIEH MaTeMaTHUYeCKOW MOJENM JJis ONUCAHUS M HUCCIEIOBAHUS Pa3HOOOPAa3HBIX MPOLECCOB, AJIA (OPMHUPOBAHUS Y
YYaILMXCS MPEACTABICHUI O poJIM MaTEMATUKU B pa3BUTUM LUBHIM3ALMU. M3yueHre 3Toro mMatepuana crnocoOCTBYET OCBOECHUIO
CUMBOJIMYECKUM U TpaUUECKUM SI3bIKaMU, YMEHUIO paboTaTh ¢ TabJIUIIAMHU.

Paznen "Beposmnocms u cmamucmuxa” siBAsieTcss 00s3aTeIbHBIM KOMIIOHEHTOM IIKOJIBHOTO 00pa30BaHusl, YCUIMBAIOIIUM
€ro MpUKJIaAHOE 3HAUYCHHE. DTOT MaTepuan HeoOXOIUM, MPEXae BCero, A GpopmMupoBanus (yHKIIMOHATLHON T'PaMOTHOCTH —
YMEHUN BOCHPUHMMATh U aHAJIU3UPOBATh MH(POPMALIMIO, MPEJACTABICHHYIO B pa3IMYHbIX (opMax, NOHUMATh BEPOSTHOCTHBIN
XapaKTep MHOTUX peaJbHBIX 3aBUCUMOCTEH, MPOU3BOJIUTH MPOCTEUINE BEPOSTHOCTHBbIE pacueTbl. l3ydyeHue OCHOB
KOMOMHATOPHUKH MO3BOJIUT YYaIIUMCSl OCYIIECTBISTh PACCMOTPEHHUE Pa3HbIX CIy4yaeB, Mepedop U MOACYET YMCIIa BAPUAHTOB, B



TOM 4YHMCJIC B HpOCT@ﬁIHHX IMPUKIAAHbIX 3aaa4ax.

[Ipy M3y4eHUM CTATUCTUKA W TEOPUHM BEPOSATHOCTEN OOOralaroTCsl MPEICTaBICHUS O COBPEMEHHOW KapTHHE MHpa U
METOJIaX €ro MCCieoBaHus, (OPMUPYETCSl MOHUMAaHHUE POJIM CTATUCTUKU KaK UCTOYHHUKA COLIMAIBHO 3HAUUMOMN MH(pOpMalnu, U
3aKJIQJBIBAOTCS OCHOBBI CTOXaCTHYECKOTO MBIIUICHUS.

P&BI[GJI "Jlocuka u muooxcecmea” CIYXUT OCJIN OBJIAACHHUA YUAIIMMHUCA 3JICMCHTaAMHU MaTEMaTHYE€CKOM JOTHMKU M TCOPpHUHU
MHOZKECTB, YTO BHOCUT Ba>KHBIN BKJIaJl B pa3BUTHUC MBIIJICHUS U MATCMATHYCCKOT'O SA3bIKA.

Paznen "Mamemamuka 6 ucmopuueckom pazeumuu” CrnocoOCTBYET MOBBIIMICHUIO OOIIEKYJIbTYPHOTO YPOBHS IMIKOJbHUKOB,
MOHUMAHUIO POJM MaTEMAaTUKH B OOIIEYETIOBEUYECKOM KyJIbType, 3HAYMMOCTH MATEMaTWKH B Pa3BUTUU LUBWIMU3ALUUA U
COBpeMEHHOro oOmiecTBa. Bpemsi Ha wu3ydeHHWE OTOTO paslena JOMOJHUTEIBHO HE BBIJCISACTCS, YCBOCHHE €ro He
KOHTPOJIUPYETCS, XOTSI HCTOPUYECKUE aCIIEKTHI BIUIETAIOTCS B OCHOBHOM MaTepural BCeX pa3/iesioB Kypca.

B pamkax yuebHoro mpeamera "Ieomempus" W3y4daloTCS EBKJIHMIOBA TEOMETPHUS, DJIEMEHTHI BEKTOPHOW aireOphl,
reoOMeTpUYEeCcKUe MpeoOpa3oBaHuUsl.
Lens comepkanus paznena "['eomerpus" - pa3BUTh y ydallMXCs MPOCTPAHCTBEHHOE BOOOPAKEHHE W JIOTUYECKOE MBIIIICHUE
MyTEM CHUCTEMATUYECKOTO W3Y4YEHHUsI CBONCTB NeéOMETPUUYECKUX (PUTYp Ha IJIOCKOCTH U B MPOCTPAHCTBE U MPUMEHEHUS ITHUX
CBOMCTB TIpU PEIICHUU 3aJa4 BBIYUCIUTEILHOIO M KOHCTPYKTHBHOTO Xapaktepa. CyllecTBeHHas pojib MPU 3TOM OTBOJUTCS
pa3BUTUIO reoMeTpuueckor uHTyulMu. CoueTaHue HarJaJHOCTA CO CTPOTOCTBIO SIBJISETCS HEOThEMJIEMOM 4YacThbiO
F€OMETPUYECKUX 3HAHUM.

3. Onucanue MecTa Kypca MaTeMaTHKH B YUeOHOM IJIaHe

VYueOHbIll T1aH NpeaycMaTpuBaeT Ha M3yYeHHE MaTeMaTHKH B 5-6 KilaccaX 5 4yacoB B HENENIO B TEUEHHE JABYX JIET U
JOTIOJIHUTEINIBbHBIN 00pa3oBaTeIbHbIN MOAYJb B 6 Kiacce — 34 yueOHbIX yaca, Bcero 374 yaca. Ha uzyuenue anreOpsl B 7 Kilaccax
BbIIEIIsIETCS 3 yaca B HENEJI0 U JIONOJHUTENbHBIN 00pa3oBaTelnbHbI MOy — 34 yuyeOHBIX yaca B roj, Bcero 136 yacos. Ha
u3ydeHue anreOpsl B 8-9 mpouIBHBIX KJaccax: COIMATBHO-IKOHOMUYECKOM, (U3HKO-MATEMAaTHYECKOM, TEXHOJIOTHYECKOM
BBIZICIISIETCS 3 Yaca B HENIEI0 B TEYCHHUE JABYX JIET 00yUYEHUs U JOMOJTHUTEIbHBIN 00pa30BaTebHbIN MOAYIh — 34 y4eOHBIX Yaca
B roj, Bcero 272 4daca. B 8-9 kmaccax xuMuko-0nosiorudeckoro mpoduiis BeinensieTcs 3 yaca B HEACII0 B TCUCHUU JIBYX JIET
oOyuenus, Bcero 204 gaca. Ha usydenue reoMerpuu OTBOIUTCS 1O 2 4aca B Henemto B 7-9 kimaccax, Bcero 204 gaca.



4. JIMYHOCTHBIE, MeTaNpeAMeTHbIE U NTPeIMeTHbIE Pe3YJIbTATHI OCBOCHHUS KYpca MATEMATHKH

JIuunocmmuoie pezyismamot TpeANnonararoT chOpMHUPOBAHHOCTH:

OTBETCTBEHHOTO OTHOIIEHUS K YYEHHUIO, TOTOBHOCTh M CIIOCOOHOCTh OOYYarOmMXCS K caMopeanu3alii U
caM000pa30BaHMI0O Ha OCHOBE pPa3BUTONH MOTHBALIMKA YUE€OHOW JMEATENBHOCTH M JIMYHOCTHOTO CMBICHA H3y4YEHUS
MaTEeMaTHKH, 3aMHTEPECOBAHHOCTh B NMPUOOPETEHUU M PACHIMPEHUU MAaTEMaTHYECKHX 3HAHUM U CIIOCOOOB JCHCTBHIA,
OCO3HaHHOCTb IMOCTPOEHUS UHIMBHU1yaIbHOW 00pa30BaTEeIbHON TPACKTOPUH;

KOMMYHHKAaTUBHOW KOMIIETEHTHOCTH B OOINEHWH, B Y4eOHO-HCCIIEOBATEIbCKOM, TBOPUYECKONM H JPYrHMX BHUAaX
JESITEIbHOCTHU 110 MPEIMETY, KOTOpast BBIPAXKAETCA B YMEHUHU SICHO, TOYHO, FPAMOTHO M3JIaraThb CBOM MBICIIM B YCTHOU U
NUCbMEHHOM pEYH, BBICTPAWBATh APTYMEHTAIMI0 U BECTU KOHCTPYKTHBHBIM JUAJOr, TMPUBOJUTH TNPUMEPHI U
KOHTPIPUMEPHI, a TAKKE TMOHMUMATh M YBaXKaTh MO3UIIUIO COOECEAHUKA, JOCTUTaTh B3aMMOIIOHUMAHMUSI, COTPYIHUYATh
IUI TOCTUKEHUSI OOILKX pe3ysbTaToB;

LIEJIOCTHOIO MMPOBO33PEHMSI, COOTBETCTBYIOLEIO COBPEMEHHOMY YPOBHIO pa3BUTHA HAyKU U OOLIECTBEHHOM
MIPaKTHUKH.

MpeCTaBICHUST 00 M3Y4aeMbIX MAaTEMAaTHUECKUX MOHSTHSIX W METOAAX KaK BAKHEHIIMX CpelCTBaX MaTEeMaTHUYECKOTO
MOJICIMPOBAHUS pPeabHbBIX MIPOLIECCOB U SBJICHUH.

JIOTUYECKOTO MBIIUICHUS: KPUTHYHOCTH (yMEHHE pacro3HaBaTh JIOTMUECKH HEKOPPEKTHbIE BBICKA3bIBAHUS),
KpEaTUBHOCTU (COOCTBEHHAss apryMEHTaIus, OIPOBEPKEHMs, TIOCTAaHOBKAa 3amad, (HopMyIupoBKa mpooieMm,
HCCIIeIOBATENbCKUN MTPOEKT U JIP.).

Memanpeomemmbwle pe3yrbmamapl IPEANOIATAIOT CHOPMUPOBAHHOCTD:
CITOCOOHOCTH CaMOCTOSITEILHO CTaBUTh IENIM YI€OHOH M MCCIIEI0OBATEILCKON ACATSIBPHOCTH, TUIAHUPOBATD, OCYIICCTBIIATS,
KOHTPOJIMPOBaTh W OIICHUBATh Yy4eOHbIE JCHCTBHUA B COOTBETCTBHM C TIOCTABJICHHOW 3aJaueld W YCJIOBHSIMHU €€
BBITIOJTHCHUS
YMEHHUS CaMOCTOSITENIbHO TUIAaHUPOBATh AbTEPHATHBHBIC MYTH JOCTIKEHHUS IeJiel, OCO3HAHHO BBIOMpaTh HambOosee
s pexTUBHBIE CIOCOOBI PEIICHHS YUYEOHBIX U TIO3HABATEIBHBIX 33]1a4;



YMEHHsI HaXOJUTh HEOOX0IMMYI0 WH(GOPMAIIMIO B Pa3IMYHBIX UCTOYHHMKAX (B CIIpaBOYHHUKaX, JuTeparype, UHnTepuere),
NpeACTaBIATh HHQPOpMAIMI0O B pazaIuyHod ¢opme (CIOBECHOM, TaONMMYHOW, Tpaduieckod, CHUMBOJUYECKOMN),
oOpalaTeIBaTh, XpaHUTh U IEpenaBaTb MHPOPMALMIO B COOTBETCTBUU C IO3HABATEIbHBIMM WJIM KOMMYHUKATHUBHBIMU
3aJjladyaMM, CHCTEMaTH3UpOBATh, COMNOCTAaBIATh, AHAIM3UPOBATH, 0000IIaTh M MHTEPHPETUPOBATH HH(pOPMAIHIO,
COJIEPIKaLIYIOCS B TOTOBBIX MH(OPMALIMOHHBIX 0OBEKTAX;

YMEHHUSI BBIIEIAThH IVIABHYIO M M30BITOYHYIO MH(POPMAIUIO, BBIIOJIHATh CMBICIIOBOE CBEPTHIBAHUE BBIJECIECHHBIX (PAKTOB,
MBICIICH; TPECTaBIATh WMH(GOPMALMIO B CXAaTOW cioBecHOW (opme (B BUAE IJIaHAa WM TE3UCOB) M B HATJISIIHO-
CUMBOJIMYECKOU (hopme (B Buae TaOIUL, rpa@UUECKUX CXEM U AUArpaMM, KapT MOHATUN — KOHUENTYAJIbHBIX AUarpaMM,
OMOPHBIX KOHCIIEKTOB);

BJIQJICHUSA TIpUE€MaMU YMCTBEHHBIX [ICHCTBUU: ONpENENICHUS TOHATUN, OO0OOIIEHUs, YCTAaHOBICHHUS aHAJOTH,
KJacCU(PUKAIMM Ha OCHOBE CaMOCTOSITEIbHOTO BBIOOpAa OCHOBAHWNW M KPUTEPUEB, YCTAHOBJIECHHS POIOBHUIIOBBIX U
OPUYUHHO-CIIEICTBEHHBIX CBSI3€H, MOCTPOEHUS YMO3AKIIOYEHUM HWHIAYKTHBHOIO, AEIYKTUBHOIO XapakKTepa WU IO
aHaJIOTUU;

YMEHHSI OpPraHU30BBIBATH COBMECTHYIO YUEOHYIO JESTEIBbHOCTh C YYUTEIEM M CBEPCTHUKAMM: OINPEAESTH IIEJH,
pacnpenenats QyHKIMH, B3aUMOJICHCTBOBATH B TPYIIIE, BBIABUTATh TUIIOTE3bI, HAXOUTH PEIICHUE TPOOIIEMBI, pa3perniaTh
KOH(JIMKTHI HA OCHOBE COTJIACOBAHUS MO3HIINY U y4eTa HHTEPECOB, apTYMEHTHPOBATh U OTCTAaUBaTh CBOE MHEHHUE.

OMbITa TPOEKTHOW JIESATENIbHOCTH KaKk o0co0od  ¢opMbl y4eOHOW paldOThl, CHOCOOCTBYIOUIEH BOCIHMTAHHIO
CaMOCTOSITENIbBHOCTH, HWHHUIIMATUBHOCTH, OTBETCTBEHHOCTH, IIOBBIIICHUIO MOTHBAlMM W 3(PPEKTUBHOCTH Yy4uyeOHOU
JesITeIbHOCTH;

YMEHUsI BbIOMpaTh aJ€KBAaTHbIE CTOSIIEH 3ajaye CpeicTBa, NMPUHUMATh pEIICHUs, B TOM YHCIE€ U B CHUTYyalHsIX
HeomnpeaeneHHocTH. OHU MOJTydaT BO3MOXHOCTh Pa3BUTh CIIOCOOHOCTH K pa3paboTKe HECKOIBKUX BApUAHTOB PEIICHUH, K
MOUCKY HECTAH/IAPTHBIX PEIICHUH, IIOUCKY M OCYIIECTBICHUIO HanOoJIee MPUEMIIEMOTO PEIICHUSI.

IlIpeomemmnuwie pe3yromamapl NPEANOIATraoT:

dopmupoBaHUE MPEIACTABICHUN 0 MaTeMaTHUKE KaK O YacTH OOIIEeYeIOBEYECKOU KYJIbTYPhI, (OpMe OMUCAHUS U 0COOOTO
METO/1a MO3HAHUS IEUCTBUTEIILHOCTH.



e dopMupoBaHue MnpeacTaBieHUST 00 OCHOBHBIX M3YyYa€MbIX TMOHATHUSAX KaK BaXXHEUIIMX MATEMAaTHUYECKUX MOJEIISX,
MO3BOJIAIOLIUX ONKCHIBATh PEATIBHBIE IIPOLIECCHI.

e PazButue ymenuit paboraTh ¢ yueOHbBIM MaTeMaTHYECKUM TEKCTOM, I'PAaMOTHO BbIpaXaThb CBOM MBICIU C MPUMEHEHUEM
MaTEMaTUYECKON TEPMUHOJIOTUHA U CUMBOJIMKH, TPOBOJIUTH KJIacCU(PUKAIIMIO, IOTHUYECKOe 0OOCHOBAaHHUE U JOKa3aTeIbCTBA
MATEMATUYECKUX YTBEPXKACHUN, OLECHHUBATH JIOTMYECKYI0 MPABWIBHOCTh PACCYX ICHHM, PAaCIO3HABATH JIOTHYECKHU
HEKOPPEKTHBIE PACCYKICHHUS.

o ®dopmupoOBaHUE MPEACTABICHUN O CUCTEME (DYHKITMOHAIBHBIX MOHATHH, (YHKITMOHAITBHOM SI3bIKE U CHMBOJIUKE; Pa3BUTHE
YMEHHS UCIIOJIB30BaTh (DYHKIIMOHATILHO — I'pauyecKe MPeACTaBICHUS JI PEIICHUs Pa3TUYHbIX MaTEMAaTUUECKUX 3a]1ad,
B TOM YHCJIE: PEIICHUS YPaBHEHUN U HEPABEHCTB, HAXOXKJACHUS HAaUOOJIbIIEr0 U HAMMEHBIIIETO 3HAUYCHUH, JUIsl OTIMCAHUS U
AHAJIN3a PEAIbHBIX 3aBUCUMOCTEN U MPOCTEUIINX [TAPAMETPUUECKUX UCCIIEAOBAHNUM.

e OgiajieHUe CUMBOJIbHBIM SI3BIKOM aireOpbl, NMPUEMaMH BBITIOJHEHUS TOXKJIECTBEHHBIX IMPEoOpa30BaHUN BBIPAKECHUMH,
pELICHUs] JTUMHEUHBIX YPAaBHEHUN M CUCTEM JIMHEWHBIX YPAaBHEHUMW, a TAKKE YPaBHEHUMU, PELICHUE KOTOPBIX CBOIAUTCS K
Pa3l0KEHUI0 HAa MHOXHWTENM; PAa3BUTHE YMEHUW MOJEIUPOBATH pPEAIbHbIC CUTyallud HAa MATEMAaTHYE€CKOM SI3BIKE,
COCTaBJISITh YPABHEHUS MO YCIOBUIO 3aJayM, HCCIEAOBATH MOCTPOEHHBICE MOJAECIM W HHTEPIPETUPOBATH PE3YIbTAT.
Pa3BuTne ymeHuUi1 UCIIOIB30BaTh UACIO KOOPAMHAT HA TIJIOCKOCTH JJISl PEIIEHUS] YPABHEHU I, HEPABEHCTB, CUCTEM.

e OBjajZeHrNe OCHOBHBIMHU CIIOCOOAMHM MPECTABICHUS U aHAlIM3a CTATUCTUYECKUX JAHHBIX; (DOPMUPOBAHUE MTPEACTABICHUM
O CTaTHUCTHUYECKUX 3aKOHOMEPHOCTSIX B PEaIbHOM MHUPE U CIOCO0ax HUX H3YUYEHHUS, O MPOCTEUIINX BEPOSTHOCTHBIX
mojensax. Pa3Butue yMmeHus: u3BieKaTh HHGOPMAIMIO, TMPEACTABICHHYIO B TalOnuIax, Ha auarpammax, rpadukax,
ONMCHIBATh M AHAJIM3UPOBATH YHWCIIOBBIE JAaHHBIE, WCIOJIb30BaTh NOHWMAHUE BEPOATHOCTHBIX CBOMCTB OKPYKAOLIMX
SIBJICHUM TIPU IIPUHITUN PELICHUM.

e Pas3BuTHE YMEHUN NPUMEHATH U3YUYECHHBIC MOHATHS JJIS PELICHU 3a7a4 MMPAKTUUYECKOrO0 COACPKAHMS U 3a1a4 CMEKHBIX
JTUCIUILIVH.

5. CoaepskaHue NporpaMMbl Kypca MaTeMaTHKHU 5-9 KjaccoB

Conepkanre KypcoB MaTeMaTUKH 5—6 KJIaccoB, aiireOpbl U Te€OMETpuu 7—9 KIaccoB OOBEIMHEHO KaK B HMCTOPUUYECKH
CJIOKUBIIIMECS JMHUM (YUCIIOBasi, alireOpanyeckasi, reoMeTpuueckas, (yHKIIMOHAIbHAS U JIp.), TAK U B OTHOCHUTEIHHO HOBBIC
(cToxacTthueckas JIMHUS, «peajbHasi MaTeMaTukay). OTAENbHO MPEICTABICHBI TUHUS CIOXKETHBIX 3a]1a4, ICTOPUYECKas TUHUSL.



DJIeMEeHTbI TEOPHH MHOKECTB U MaTeMATHYeCKOM JIOTUKH

Cornmacno ®I'OC ocHoBHOro oOmero oOpa3oBaHHs B Kypc MaTeMaTUKH BBEAEH paznen «Jloruka», KOTOpbIA He
MIPEANOIAraeT JONOJHUTEIbHBIX YaCOB HA N3YYEHUHU U BCTPAUBAETCS B PA3JIMUHbIE TEMbI KYPCOB MaT€MAaTUKH U UH()OPMATUKU U
penBapseTcs 03HAKOMIICHHEM C JIEMEHTaMU TEOPUU MHOKECTB.

MHo:xecTBa M OTHOLLICHUSI MKy HUMU

MHOXeCTBO, Xapaxmepucmuieckoe CEOUCMBO MHOMCECmEd, SIEMEHT MHOXECTBA, nycmoe, KOHeuHoe, OecKOHeuHOoe
mHodxcecmeo. [logmuoxkecTBO. OTHOIIIEHHE MPUHAIJIC)KHOCTH, BKIIIOUEHHUS, PAaBEHCTBA. DJIEMEHTHI MHOKECTBA, CIIOCOOBI 3aJaHus
MHOECTB, PACHO3HABAHUE NOOMHONCECNE U IJIEMEHMO8 NOOMHONCECME C UCNOIb308AHUEM KPY20os Jiiiepa.

Onepannu HaJL MHOKECTBAMH

[lepeceuenrie 1 00ObEIUHEHHE MHOXECTB. PasHocmb MHOdcecms, 0ononHeHue MHoxcecmea. Mnmepnpemayus onepayuii
HAO MHOMCECMBAMU C NOMOWbIO KpY208 Jiliepa.

DJIEMEHTbI JIOTUKH

Onpenenenue. YTBepkIeHUA. AKCHOMBI M TeopeMbl. JlokazarenbcTBO. [loka3arenbCTBO OT MNPOTHBHOrO. Teopema,
oOpaTHas gaHHo. [Ipumep u KoHTpIIpUMED.

Boicka3biBaHus

WCTUHHOCTh M JIOXKHOCTH BbICKa3bIBaHUsA. CnodicHble u npocmoule @vickazviganus. Onepayuu HAO BblCKA3bLIBAHUAMU C
UCNOIL308AHUEM JIOCUYECKUX CEA3Z0K. U, UTU, He. Y CII068Hble 8bICKA3bIGAHUS (UMNIUKAYUL).

5.1. Copep:xanue Kypca MaTeMAaTHKHU B 5—6 KJj1accax

HarypaJjbHble ynciia 1 HYJIb

HarypaJjbHbIH psii YMceJ U €ro CBOMCTBA

HatypansHoe 4nci0, MHOKECTBO HATYpPaIbHBIX UMCET U €r0 CBOMCTBA, M300paKEHUE HATYPAIbHBIX YHCET TOYKAMHU Ha
YUCIIOBOU NpsiMou. VIcnionb30BaHNe CBOMCTB HATYPAIIBHBIX YHUCEN PU PELIEHNUH 3a]1a4.

3anuch M YTeHHEe HATYPAJIbHBIX YHCE]

Pazmune mexay nmudpoit u uncnom. [o3unpmonnas 3anuck HaTypaIbHOTO YHCIIa, TOMECTHOE 3HaUYCHUE ITU(MPHI, pa3psabl U
KJIACChI, COOTHOIIIEHUE MEXY IBYMsI COCEAHUMHU PA3PSAHBIMU €IMHUIIAMH, YTEHHUE U 3aMMCh HATYPaJbHBIX YHCEI.

OxpyrieHue HATYPAJIbHBIX YK CeJ

Heobxoaumocts okpyrieHus. [IpaBuino okpyrieHus: HaTypajibHbIX YHCEIL.

CpaBHeHHe HATYPAJIBLHBIX YKCeJ, CPaBHEHHE ¢ YucaoM ()



[loHsiTHE O CpaBHEHUU YHCEN, CPABHEHUE HATYpaJbHBIX YHCEN JAPYT C APYTOM U C HyJIEM, MareMaTH4ecKas 3aIlHCh
CpaBHEHUH, CIOCOOBI CPAaBHEHUS YUCEIL.

JleiicTBHS ¢ HATYPAJbLHBIMHU YHCIAMHU

CrnoxxeHue M BBIYMTAHUE, KOMIIOHEHTHI CJIOKEHMS M BBIUWTAHUS, CBA3b MEXIY HUMH, HAX0XKJEHUE CYMMBbl U Pa3HOCTH,
M3MEHEHUE CYMMBbI U Pa3HOCTU NIPU U3MEHEHNU KOMIIOHEHTOB CJIO’KEHUS U BBIYUTAHMSL.

YMHOK€EHUE U JIeJICHUE, KOMIIOHEHTh YMHOXKEHUS U JEJIEHUS, CBA3b MEKIY HUMHU, YMHOKEHUE U CII0)KEHHUE B CTOJIOHK,
JIeJIEHUE YTOJIKOM, POBEPKA PE3YJIbTaTa C OMOIIBIO IPUKUAKU U 0OpAaTHOTO JEHCTBUSI.

[lepemecTUTENbHBIA M COYETATENIBHBIA 3aKOHBI CIIOKCHHS M YMHOMKEHHS, PACHPEICIUTENbHbIA 3aKOH YMHOKEHHUS
OTHOCHUTEJILHO CIIOKEHUS, 000CHO8AHUE AN2OPUMMO8 8bINOJIHEHUS APUPMEMUIEecKUX Oeucmeull.

CreneHb ¢ HATYPAJIbHBIM MIOKA3aTeeM

3anuce yucia B BUAE CyMMBbl Pa3psAHBIX CIAraeéMbIX, MOPSAOK BBINOJHEHUS JACHCTBUH B BBIPAXKEHHSX, COAEPIKALIUX
CTENEHb, BEIYUCIICHUE 3HAUYEHU BBIPAKEHHI, COACPKAIIUX CTEIIEHbD.

YuciioBble BHIPAKEHHS

YuciioBoe BhIpaKEHUE U €r0 3HAYEHUE, IOPSAI0K BBIIOJHEHUS JEHCTBUM.

Jlesenune ¢ ocTaTKOM

Jlenenune ¢ OCTaTKOM Ha MHOXKECTBE HAaTypalbHBIX YHCEIl, ceolicmea oenenus ¢ ocmamkom. IlpakTuueckue 3agadyu Ha
JIEJIEHHE C OCTATKOM.

CBoiicTBa M NIPU3HAKHU AEJIMMOCTH

CBOICTBO eIMMOCTUA CYMMBI (pa3HocTH) Ha yucio. [Ipusnaku nenumoctu Ha 2, 3, 5, 9, 10. Ilpusnaxu oenumocmu na 4, 6,
8, 11. /loxazamenvcmeo npusnakog deaumocmu. Penenne npakTHYeCKUX 3a7jad ¢ IPUMEHEHUEM MPU3HAKOB JEIUMOCTH.

Pa3jioxkeHune 4nc/ia Ha MPOCThIE MHOKUTEIH

[TpocTeie U cocTaBHbIE YUCHa, pewemo Ipamocghera.

PaznoxeHnue HaTypaJbHOTO YUCIIA HA MHOXKUTEIH, Pa3JIOKEHUE Ha MPOCThie MHOXKUTENHU. Konuuecmeo denumerneti yucha,
AN2OPUMM PA3IONCEHUS YUCAA HA NPOCHblEe MHONICUMENU, OCHOBHAS MeopeMa apugphmemuxu.

AuredpanvyecKue BbIPpAKEHUA

Hcnonb3zoBanue OYKB AJie OOO3HAUYECHMsS] YMCEN, BBIUMCIECHUE 3HAYEHUS alreOpanvyeckoro BBIPAXKEHUS, MPUMEHEHHE
anredpandyecKux BbIpaXKEHUH JIs 3aKCH CBOMCTB apu(PMETHUECKUX IeUCTBUM, MpeoOpa3oBaHue anreOpandecKux BhIPaKEHUN.

Jeaurenu u KpaTHbie



Jlenutens M €ro CBOMCTBA, OOIMIMIA ACIUTENh NBYX W OOJiee yuces, HauOOJbIIUN OOIMA JAENUTeNh, B3aUMHO MPOCTHIC YHCIIA,
HaxOXXJIeHUEe HambombIIero odmero aenurtens. KpatHoe u ero cBoiicTBa, ollee KpaTHOE ABYX W Oojiee dncell, HAMMEHbBIIEe
o01iee KpaTHOE, CIOCOOBI HAXOXKIEHUSI HAMMEHBIIIEro OOIIEeTro0 KPaTHOTO.

Apoou

OObIKHOBEHHBIE IPOOH

Hosst, yacTth, ApoOHOE yucio, ApoOb. J[poOHOoe uuciao kak pe3yibTaT jenieHus. [IpaBuiibHble W HEMpaBUIIbHBIE JpOOH,
CMellIaHHas ApoOb (CMEIIaHHOE YHCIIO).

3anuch HaTypaJbHOrO YKCia B BUAE JIPpoOU C 3aJlaHHBIM 3HAMEHAaTeleM, PeoOpa3oBaHUEe CMEIIAaHHOW JPOOH B HEMPABUIHHYIO
IpoOb U HA0OOPOT.

[IpuBenenue apodeit k oOmemMy 3HameHarento. CpaBHEHHE OOBIKHOBEHHBIX APOOEH.

CrnoxxeHrie 1 BBIMUTaHUE OOBIKHOBEHHBIX JIPpOOEH. YMHOKEHHE U JIeJIEHUE OOBIKHOBEHHBIX JpOOEH.

Apudmerrueckue 1eUCTBUS CO CMEIIAHHBIMU JAPOOSIMHU.

Apudmernueckue 1eUCTBUS C IPOOHBIMU YHCIIAMHU.

Cnocobvl payuonanuzayuu 8bIYUCIEHUL U UX NPUMEHEHUEe NPU 8bINOIHEHUU OetCMBUIL.

JecsaiTuuHbIe IPOOH

[enast u apoOHast yacTu AecATUUHOM ApoOu. IIpeoOpazoBanue AeCATUYHBIX ApoOei B 0OBIKHOBEHHBIC. CpaBHEHUE JECATUUHBIX
npobeit. CioxeHue U BEIYUTAHKUE JECATUYHBIX poOei. OKpyriieHne NeCATUYHBIX Apo0Oei. YMHOXKEHUE U JIeJICHUE NeCATUYHBIX
npobeii. Ilpeobpaszosanue 0ObIKHOBeHHBIX Opobell 8 Decsimuutble Opobu. Koneunvie u beckoneunvle oecsimuimvle Opoou.
OTHoOLIEHHeE IBYX YHCe

Macmtab Ha nnane u kapte. [Iponopuuu. CoiicTBa Mponopiinii, MpUMEHEHNE TIPOIIOPIIMI ¥ OTHOIIICHUN TTPU PEIICHUH 3a]1a4.
Cpennee apudpMeTudeckoe Juce

Cpennee apudmernyeckoe AByX uncel. M3o0pakenne cpeaHero apupMeTHaeckoro AByX 4Mcesl Ha YUCIOBOM MpsiMoi. Pemenue
MPaKTUYECKUX 3a/1a4 ¢ IPUMEHEHUEM cpeiHero apudmeruueckoro. Cpednee apugpmemuieckoe HeCKOJIbKUX YUCEL.

IIpouenTsl

[Tonsatue mporeHTa. BblunciieHHEe MNPOLEHTOB OT 4YHCIa W YHUCIA IO HW3BECTHOMY IMPOIEHTY, BBIpaKEHHWE OTHOIIEHUS B
MpoIeHTax. PelieHre HeCIOKHBIX MPAKTUYECKUX 3a7ad C MPOLIEHTAMHU.

JAnarpammbl

CronbuaThie W KpyroBble auarpammbl. M3BrneueHue uHpopmanuu U3 auarpamMm. MzobpasiceHue ouazpamm HO HUCIOBbIM
OAHHBIM.



PaunonajabHble Ynciia

IHonoxuTeNbHbIE U OTPUIIATEIbHBIE YHCIA

N300paxxeHre uncen Ha 4YUCIOBOM (KoopauHaTHOM) mnpsmol. CpaBHeHwe uwucesn. Moaynb 4wWcia, TeoMeTpudecKas
MHTEpIpeTaurs MOy yucna. J{efcTBUA € MOJ0KUTENbHBIMU U OTPULIATENBHBIMU YUCIaMU. MHOXKECTBO LEIbIX YNCEIL.
IlonsiTue 0 panMoHAJBLHOM uMce. [lepsuunoe npedcmasienue O MHOJCECMBE DPAYUOHANbHBIX uucen. JIeUCTBUSA ¢
PalMOHAIBHBIMH YHCIIAMH.

Penienue TeKCTOBBIX 33124

Envnuubl u3MepeHuii: JUIMHBI, IJI0MIaa1d, 00béMa, MacChl, BPEMEHH, CKOPOCTH. 3aBUCUMOCTH MEXAY €IMHUIIAMH U3MEpPEHUs
KKJI0M BEJIMYMHBI. 3aBUCUMOCTH MEXIYy BEJIMYMHAMH: CKOPOCTh, BPEMs, PACCTOSHUE; MPOU3BOJIUTEIHLHOCTh, BpeMs, paboTa;
LIEHA, KOJINYECTBO, CTOUMOCTb.

3agaum Ha Bce apupmMeTHUYeCKHe AeiiCTBUS

Pemienne TekCcTOBBIX 3amad apudmeTHdyeckum crocoOoM. HMcemonb3oBaHue TaOnuWIl, CXEM, YEpPTEkKEH, JPyrux CpeiacTB
MPEICTABIICHUS JAHHBIX MIPU PEIICHUU 3a/1a4H.

3amauu HA IBUKEeHHE, PA00TY M MOKYNKHU

Pelienrie HECIOKHBIX 3a/1a4 HA JABUKEHUE B IPOTUBOMOJIOKHBIX HAIMPABIICHUSIX, B OJJHOM HAIMPABJICHUH, IBIXKEHUE TI0 PEKE TI0
TEUCHUIO U TIPOTUB TeueHus. Permenue 3a1au Ha coBMecTHYI0 paboTy. [IpuMmenenue nqpoOeit npu perieHuu 3a1ad.

3amaum HA YACTH, 10JIU, POLEHTHI

Pemienne 3agady Ha HAXOXAEHUE YACTH YKMCJa WM YMCIA MO €ro 4yacTth. PelieHue 3anad Ha MPOLIEHTH W 1oau. [IpuMeHneHue
MPOIIOPLHUN MPU PEIICHUHN 3a/1a4.

Jlornueckue 3a1a4u

Pemenrie HeCI0XKHBIX JIOTUYECKUX 3a/1ay. Peuwenue nocuyeckux 3a0a4 ¢ nomowwio epaghos, maoauy.

OcHOBHBIE METO/IbI PellleHNsl TEKCTOBBIX 32/1a4: apu(MEeTHUECKHii, mepedop BapuaHTOB.

Harasignas reomerpus

durypsl B okpyxkariieM Mupe. Harnsnnele npeacraBieHus: o Gurypax Ha MJIOCKOCTH: MpsiMasi, OTPE30K, JIyd, YroJi, JIoMaHas,
MHOTOYTOJIbHUK, OKPY>XHOCTbh, KpYyr. YeThIpeXyrosibHUK, MPSMOYTOJbHUK, KBaApaT. TpEeyroibHUK, 6udbl mpey2oibHUKOS.
IIpasunvrvie muocoyzonvHukuy. 300paxkeHre OCHOBHBIX T€OMETPUUYECKUX PUTYD. B3aumHoe pacnonodicerue 08yx NPAMblLX, 08X
OKpYJHCHOCmeEU, NpAMou U oxkpyxcHocmu. JnuHa otpe3ka, jnomaHou. Epaunuiel m3mepenus uHbl. [locTpoeHue otrpeska
3alaHHOM JUIMHBL. Buael yrios. ['pagycHas mepa yria. MI3mepeHue u moCTpOEHUE YIIIOB C MIOMOIIBIO TPAHCIIOPTHUPA.



[lepumerp mHOTOyroJbHUKA. [loHATHE TmOmEAMU GUTYPHI; €IWHUIBI W3MEpPEHWs IUiomanu. [liomane MNpSIMOYrobHUKA,
kBazpata. [IpubmmkeHnHoe u3mepenne mwiomaau Guryp Ha kKiaetdatoit Oymare. Pasnosenukue guaypoi.

Harmsinaple mpeacTaBiieHnsl 0 MPOCTPAHCTBEHHBIX (UTypax: KyO, mapaljiesienuIel, Mpu3Ma, nupamuaa, map, chepa, KOHYC,
muauHap. M3o0pakeHue mpoCTpaHCTBEHHBIX Guryp. Ilpumepvr ceuenuti. Mnoecoepannuxu. IlpasunivHvie MHO20CPAHHUKU.
[Ipumepbl pa3BEPTOK MHOTOIPAaHHUKOB, LIWJIMHAPA U KOHYCA.

[Tonsitue o0beMa; equHuUIBl 00bemMa. OObeM MPSIMOYTOJIBLHOTO Mapasuiesenuiena, Kyoa.

[Tonsitue o paBenctse guryp. LlenTpansHas, oceBasi u 3epkaibHas cuMMmeTpun. 300paxkeHre CMMMETpUYHBIX (pUryp.

Pelienne mpakTUyecKux 3aja4 ¢ MPUMEHEHUEM MPOCTEUIINX CBOMCTB GuUryp.

Hcropust MaTeMaTUKHU

llosaenenue yugp, 6yks, uepoanugos 6 npoyecce cuéma u pacnpeoenenust npooykmoe na /{peenem bnusxcnem Bocmoxe. Cés3b ¢
Heonumuueckou pesontoyuetl.

Poorcoenue wecmuoecamepuunou cucmemol cuucnenus. Ilossnenue oecaimuynol 3anucu yucel.

Poowcoenue u pazsumue apupmemuxu namypanvruoix yucen. HOK, HO/J, npocmuie yucna. Pewiemo pamocghena.

llosenenue Hyna u ompuyamenbHvix yucen 8 mamemamuxe opegnocmu. Ponw /Juogpanma. [louemy (—1)(—1) =+1?

Jlpoou 6 Baesunone, Eecunme, Pume. Omkpvimue Oecamuunvix Opodeu. Cmapunnvie cucmemvl mep. [lecamuunvle OpodOU u
Mempuyeckas cucmema mep. JI. Maznuyxuu.

5.2. Coaep:xkaHue Kypca MaTeMaTHKHU B 7-9 kiaccax

5.2.1. Aareopa
Yucaa
PaumnoHabHbIe YKMc/Ia
MHoecTBO palMoHaNbHBIX yucen. CpaBHEHHE pallMOHANBbHBIX yucen. JlefcTBus ¢ palmoHaIbHBIMU YKciiaMu. [Ipedcmaenenue
PAYUOHATILHO20 HYUCTIA 0eCAMUYHOU OPOObIO.
HNppanuonaiabHbie YuciIa
[lonsiTue wWppalMoOHaNbHOrO uYucia. Pacrno3HaBaHWe UWppalMOHAIBHBIX uucen. I[Ipumepbl [0Ka3aTenbcTB B anreodpe.
UpparmoHansHocTh uncna2 . [Ipumenenne B reoMmerpun. Cpasnenie uppayuonansholx yucen. Muoskcecmeo delicmeumensHbix
yucei.
To:xknecTBeHHbIE IPe0Opa3oBaAHUS



YncioBbIe 1 OyKBEHHbIE BHIPAKEHUS

BrIpaxxenue ¢ nepeMeHHO. 3HaueHue BbipakeHus. [logcTaHOBKa BBIPAKEHHUI BMECTO MTEPEMEHHBIX.

Iesble BIpakeHus:

Crenenb ¢ HaTypajbHBIM IOKa3zaTesneM U e€ cBoiicTBa. [IpeoOpa3oBaHus BhIpaXXEHHM, COAEpPKAIIMX CTENEHU C HATYypalbHBIM
MOKa3aTEeJIEM.

OpHousneH, MHorouseH. JleWcTBHS C OJHOYJIECHAMU W MHOTOWIEHAMHU (CJIOXEHUE, BBIUMTAHUE, YMHOXEHue). DopMyIibl
COKpAlIEHHOTO0 YMHOKEHHMS: Pa3HOCTh KBaJpaTOB, KBAJApPAT CyMMbl M PAa3HOCTU. Pa3nokeHME MHOIrO4YJI€Ha HAa MHOXXHUTENH:
BBIHECEHHE OOIIEr0o MHOXHUTENS 3a CKOOKH, 2pynnuposKka, npumeneHue opmyn COKpauwjénHo2o ymuoodiceHus. Keaopammuulii
MPEXUIeH, pa3iodicerHue Keaopamuo2co mpexuienda Ha MHOXCUMEu.

/Apo0HO-paniuoHAJIbHbIE BHIPAKEHUSA

Crenenb ¢ uenbiM mokaszatenem. IIpeoOpa3oBaHue JIpOOHO-TMHEHHBIX BBIPAKEHUN: CJIOKEHUE, YMHOXKEHUE, JeJICHUE.
Ancebpauyeckas Opobwv. [lonycmumvie 3HaAueHus nepemMeHHvlX 6 OpOOHO-payuoHarvbHulx evipadxcenusax. Cokpawenue
aneeopauyeckux opooei. Illpusedenue ancedpauveckux Opobel K obwemy 3uamenamento. [leiicmeus c aneebpaudeckumu
OpoOAMU: CNodCeHUe, 8blYUmMAane, YMHOMCeHue, OeleHue, 6036e0eHuUe 8 CINeNneHb.

IIpeobpa3zosanue vipasxceHut, coo0epHcAuux 3HaK MoOOYs.

KBagpatHbie KopHU

ApudmMernuecknil KBaapaTHbIii KopeHb. [IpeoOpa3zoBanue BeIpakeHUH, COAEpKANTUX KBaIpaTHbIE KOPHHU: YMHOXKEHUE, JIeJICHUE,
BBIHECEHHE MHOKUTEISI U3-T10]] 3HAKa KOPHS, 8HeCeHue MHOMXCUmesi N0 3HAK KOPHL.

YpaBHeHMs M HEPABEHCTBA

PaBencrBa

UucnoBoe paBeHCTBO. CBOMCTBA YHUCIIOBBIX PABEHCTB. PABEHCTBO C IEPEMEHHOM.

YpaBHeHus

[lonsiTue ypaBHEHHUSI U KOpHs ypaBHeHUSs. [Ipedcmasnenue o pasHocunvHocmu ypaeuenut. Qoracms onpeoeneHus YpagHeHus
(0obnacmeb 0onycmuMblX 3HAYEHUU NePeMeHHO).

JIuHeliHOe ypaBHEHHE U €r0 KOPHU

Peumienne nuHEWHBIX ypaBHEHUU. Jlunetinoe ypaeuenue c¢ napamempom. Koauuecmeo xopueii nunetino2o ypasnenus. Pewenue
JIUHEUHBIX YPABHEHUU C NapaMempoM.

KBagpaTtHoe ypaBHeHHe H er0 KOPHHU



KBagpatneie ypaBHeHus. Hemomnnele KBagpaTHble ypaBHEHUs. JIMCKpUMHMHAHT KBAaApPATHOTO ypaBHEHUsA. DopMmyrna KOpHEN
KBaJ[paTHOTO YypaBHeHUsl. Teopema Buema. Teopema, obpamnas meopeme Buema. PelieHue KBaApaTHBIX YpaBHEHUM:
UCIONIb30BaHue (POPMYIBI ISl HAXOXKACHUS KOpHEH, epaguueckuti Memoo peuileHus, pasiloxcenue Ha MHOMICUment, noobop
KOpHeli ¢ ucnonv3osanuem meopemsvl Buema. Konuuecmeo kopHeli K6aOpamHo20 YpPAGHEHUs 8 3ABUCUMOCHU OM €20
ouckpumunanma. buxeadpamnvie ypasnenus. Ypasuenus, ceooumvle K JUHEUHbIM U Keaopamuwvim. Keaopamuvie ypasnenus c
napamempom.

/{po0HO-paniuoHAIbLHBbIC YPABHEHHUS

Pemenue mpocredmux 1poOHO-TMHEWHBIX YpaBHEHUN. Peuternue OpoOHO-payuoHalIbHbIX YPAGHEHULL.

Memoowl pewienus ypagrneHutl: Memoobl paBHOCUNbHBIX NPeodpa308anuil, Memoo 3amenbl NepeMeHHOU, 2paguyeckutl Memoo.
Hcnonvzosanue ceoticme yHKyuii npu peuleHuu ypagHeHUl.

Ipocmeiiwue uppayuonanvivie ypashenus euoa [ f (x)=a, J f(x)= \/g (x) -

Vpasnenus éuda x" = a.Vpasuenus 6 yenvix uuciax.

Cucrembl ypaBHeHUH

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. JIMHEeiTHOe ypaBHEHHE C IByMS IEPEMEHHBIMU. [Ipsaman kak epaguueckas unmepnpemayus.
JIUHELIHO20 YPABHEHUS ¢ 08YMSL NepeMEHHbIMU.

IlonaTHe cucTteMsl ypaBHEHUN. PelieHne cucteMsl ypaBHEHHN.

Meronabl penieHusi CUCTEM JIMHEHHBIX YpaBHEHUM C ABYMs MEPEMEHHBIMU: 2paguuecKuti Memoo, Memoo CAOHCEHUsl, METON
MO/ICTAHOBKH.

Cucmemul TUHEUHBIX YPAGHEHUU C NAPAMEMPOM.

HepasencrBa

Uucnossie HepaBeHCTBA. CBOWMCTBA YMCIIOBBIX HEpaBEHCTB. [IpoBepka crpaBeIIMBOCTH HEPABEHCTB IMPHU 3aJJlaHHBIX 3HAYEHUAX
MIEPEMEHHBIX.

HepasenctBo ¢ nepemennoil. Ctporue u Hectporue HepaBeHcTBa. Obnacme onpedenenus: nepageHcmaa (061acmes 0ONYCMUMbIX
3HAUeHUl NepeMeHHOlL).

Pemenne MMHENHBIX HEPABEHCTB.

Keaopamnoe Hepagsencmeo u e2o pewenus. Pewenue Kkeadpammuvix HepageHcmea: UCHONb308AHUE CBOLCME U 2paghuxa
K8AOpamu4Hol QyHKyuu, Memoo uHmepaanos. 3anucv peuieHus KeaopamHo20 HepaseHCcmaa.

Pewienue yenvix u OpooHO-payuoHaIbHLIX HEPABEHCNG MEMOOOM UHMEPBANO8.




CucremMbl HEPABEHCTB

CucTeMbl HEPaBEHCTB C OJHON NepeMeHHOW. PemieHue cucTeM HEPaBEHCTB C OJHON MEPEMEHHOW: JIMHEHHBIX, K8AOPAMHbIX.
N3o0paxkeHne pelieHus: CUCTEMbl HEPABEHCTB Ha YMCIOBOM MPSIMOM. 3alUCh PEIICHUSI CUCTEMbI HEPABEHCTB.

DyHKUNHA

IousiTe pyHKIMU

JlekapToBBI KOOPAMHATHI Ha TI0CKOCTH. DOPMUPOBAHUE MPEACTABICHUI O METAPEAMETHOM MOHATHH «KOOPAUHATH. CIIOCOOBI
3aaHus (QYyHKIMN: aHAIUTHYCCKUM, Tpadudeckuii, TabnmuuHbld. ['padux dynkmuu. [Ipumepbl QyHKIHM, MOTyYyaeMbIX B
MIPOIIECCE MCCIIEIOBAHUS PA3IMUHBIX pPeabHBIX MPOIECCOB U pElIeHUs 3a/1a4d. 3HaueHue QyHkiuu B Touke. CBoMCTBA (QyHKIIUM:
00JIaCTh OMpeNIeTICHUSI, MHOKECTBO 3HAYCHUH, HYJHU, MPOMEXKYTKUA 3HAKOIOCTOSIHCTBA, YEMHOCMb/HeUEMHOCMb, TTPOMEXKYTKU
BO3pacTaHus U yObIBaHUS, HAMOOJbIIIEEe U HaUMEHbIIee 3HaueHus1. MccnenoBanre GyHKIuu no €€ rpaduky.

lIpeocmaenenue 06 acumnmomax.

Henpepuvisnocms ynxkyuu. Kycouno saoannvie gpynxkyuu.

JIuneiinas pyHKuus

CpoiicTBa ¥ rpaguk JUHEHMHONW (QYHKUMU. YTIOBOM KO3(ppuuueHT npsMoi. Pacnonoxenue rpapuka JUHEHMHOW (PYHKUUU B
3aBUCUMOCTH OT €€ yriioBoro koad@uimeHta U cBOOOAHOTO ujeHa. Haxoowoenue xo3p@uyuenmos TUHEtHOU @QYHKYuu no
3A0AHHbIM YCIO0BUAM. NPOXONHCOEHUE NPAMOU uepe3 08e MOUKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXOHCOEHUEe NPIMOU Yepes
OAHHYI0 MOYKY U NAPATNETbHOU OAHHOU NPIMOLL.

KBaaparuynas pyHkuusa

CpoiictBa u Tpaduk kBagparnuHoil ¢yHKkuuu (mapadona). [locmpoenue epaguka KeaOpamuyHoOU @OYHKYUU HO MOUKAM.
Haxoxnenue Hynel KBaapaTUUHOW (YHKUIUHU, MHONMCECMEA 3HAYEHUL, NPOMENHCYMKO8 3HAKONOCMOSAHCMBA, NPOMENCYMKOS
MOHOMOHHOCIU.

OO0paTHasi NPONOPIHOHAIBHOCTH

CBoiicTBa QyHKIUU Y = K y = j—z ['unepOoua.
X
I'pagpuku pynkyuir. Ilpeodpaszosanue cpaguxa ynkyuu y = f(x) o4 nocmpoenus spaguxoé gyuxyuii éuoa y = af (kx+b)+c.
I'papuru Gynryui y=a+ﬁ, y=x,y=3x, y=[x.
_l’_

IMocsenoBaTeILHOCTH U MPOTPECCHU



UucnmoBas  mociieoBaTenbHOCTh.  [IprMeEpsl  YMCIOBBIX  IMOCIENOBATEIBHOCTEH. bBECKOHEYHbIE  MOCIIEN0BATEIBHOCTH.
Apudmernueckas mporpeccus u e€ cBorictpa. ['eomeTpuueckas mporpeccust. Popmyna ooweo uiena u cymmol N nepevix YjieHos8
apugmemuueckotl u ceomempuyeckoi npozpeccuid. Cxo0aumascs 2eoMempuyecKas npoepeccus.

Penienue TeKCTOBBIX 33124

3ajgaum Ha Bce apudmMeTHnUecKne AeiicTBUS

Pemenne TekcTOBBIX 3amau  apudmeTndeckuM crocodboMm. Hcmosnb3oBaHue TaONMIl, CXEM, YEepTEeXeW, APYTHX Cpe/CTB
NPEe/ICTaBIICHUS TJAHHBIX MTPU PEIICHUH 33/1a4u.

3anauun Ha ABMKEeHHE, pa00Ty M MOKYNKHU

AHanu3 BO3MOXHBIX CUTYallUid B3aMMHOTO PACIOJIOKEHUSI OOBEKTOB MPU MX JABUKEHUHU, COOTHOIIECHUSI 00BEMOB BBIIOIHIEMBIX
paboT mpu COBMECTHOM paboTe.

3amavyu HA YACTH, 10JTU, IPOLEHTHI

Pemienne 3agady Ha HaXOXACHUE YAaCTH 4YKMCJIa W YMCIAa MO €ro 4yacTtu. PelieHue 3amad Ha MpOLEHTH U Jnoau. [IpuMeHneHue
IIPONIOPLIMM MPH PEILICHUH 3a1a4.

Jlornueckue 3a1a4u

Pemenue noruyeckux 3agad. Pewenue nocuueckux 3a0a4 ¢ nomowsto epagos, mabauy.

OcHOBHBbIe MeTOAbI pelleHusl TEKCTOBBLIX 3ajau: apudMeTHUYECKHil, airedpandeckuii, mnepedop BapuaHTOB. [lepguuHvie
npeocmasiieHust 0 Opyaux mMemooax peuenus 3a0ay (ceomempudeckue u epagpuueckue memoovl).

CrarucTuka v Teopusi BepoOATHOCTEN

Crarucruka

TabnuuHoe u rpaduueckoe MpencTaBIeHUe JaHHBIX, CTOJI0YAThIE U KPYTrOBbIE TUarpamMMbl, TpaduKku, MPUMEHEHHUE JUarpaMM U
rpauKoOB NJIsi OMMCAHUS 3aBHUCHUMOCTEHM pEaIbHbIX BEIWYHH, W3BJICUeHHWE MHPOpMalUU U3 TAOIUI, JUarpaMM U TpauKOB.
OnucarenpbHbIE CTATHCTHUYECKUE TIOKA3aTeIM YHCIOBBIX HAOOpOB: cpeaHee apudMeTUUYECKOoe, MeduaHna, HauOoIbllee u
HavMEHbIIIee 3HaUeHUsI. Mephbl pacCEMBaHUS: pa3Max, OUCnepCUsi U CIMAaHOApmHoe OMKIOHEHUe.

CrnydaitHast ”3BMEHUUBOCTh. MI3MEHYMBOCTD NpU U3MEpPEHUsIX. Pewarowue npasuna. 3aKOHOMEPHOCHU 8 USMEHYUBLIX BENUUUHAX.
Cayuaiinbie COOBITHS

CrnyualiHble OMNbITHl (IKCIIEPUMEHTHI), J€MEHTapHbIE CllydailHble cOObITUS (MCXOAbl). BEpOSITHOCTU AI€MEHTapHBIX COOBITUH.
CoObITHsl B CTyYalHBIX AKCIEPUMEHTAX M OJIArONMpUSTCTBYIOIINE dJIEMEHTaApPHBIE COOBITHS. BEpOSTHOCTU CIydyallHBIX COOBITHMA.
OnbITEI C PAaBHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMH. Kiaccuueckue BEpOSTHOCTHBIC OIBITHI C MCIOJIB30BAaHUEM MOHET,
KyOuKoB. [Ipeocmasnenue coovimuii ¢ nomowwpio ouazpamm Oinepa. Ilpomueononodcuvie cobvimus, 00veOuHeHue Uu



nepeceuenue coovimuil. Ilpasuno cnosxcenus eeposmuocmeti. Cnyuatinsiii 8b100p. IIlpedcmasnenue skcnepumenma 6 guoe oepesa.
Hezasucumvle cobvimus. Ymnoocenue eeposmnocmetl nezagucumvlx coovimutl. Ilociedosamenvuvie He3agucumvle UCHLIMAHUAL.
[IpencraBnenne 0 HE3aBUCUMBIX COOBITUSAX B )KU3HHU.

Inemenmuvt KOMOUHAMOPUKU

Ilpasuno ymmooswcenus, nepecmanosku, ¢paxmopuan uucia. Couemanusi u uucio covyemarut. Popmyna uucia couyemaHull.
Tpeyeonvrux Ilackansa. Onvimsl ¢ OONBUWUM YUCTIOM PABHOBOIMONCHBIX IEMEHMAPHBIX coObimuUl. Boiuucnenue sepoasmuocmeli 8
ONbIMAX C NPUMeHeHUueM KOMOuUHamopuvix gopmyn. Ucneimanus bepnynnu. Ycnex u neyoaua. Bepoasmuocmu cobvimuti 6 cepuu
ucnvimanuu bepnynnu.

Cryuaiinvie genuuunbl

3Hakomcmeo €O CAYHUAUHLIMU GeTUYUHAMU HA NPUMEPAX KOHEUHbIX OUCKPemHbIX CAy4auHulx eenuduHn. Pacnpeoenenue
eeposmuocmeu. Mamemamuueckoe odcuoanue. Ceoticmea mamemamuyecko2o odxcuoanus. [lonamue o 3axone OOILUWIUX YUCE.
Usmepenue eeposmnocmeni. Ilpumenenue 3aKoHa O0IbWUX YUCE 6 COYUONO2UU, CMPAXOBAHUU, 6 30pPABOOXPAHEHUU,
obecneuenuu 6e30NACHOCMU HACENEHUsL 8 YPE3BbIYALIHBIX CUNYAYUSIX.

5.2.2. T'eomerpus
I'eomeTpuueckue purypsi
PDurypsl B reoMeTprH M B OKPY:Ka0LIEeM MUpe
['eomerpuueckas purypa. PopMupoBaHre MIPEACTABICHUN 0 METATIPEIMETHOM MOHATHHU «PUTYPay.
Touka, nuHUA, OTpe30OK, MpsiMas, JIyd, JOMaHas, IUIOCKOCTb, YTOJ, OHCCeKTpuca yrija M €€ CBOWCTBA, BUJbI YIJIOB,
MHOT'OYI'OJIBHUKH, KPYT.
OceBast cummeTpusi reomeTpuueckux guryp. LlenTpanbHas cuMMETpHUsi TeOMETpUYECKUX (puryp.
MHOroyrojibsHUKH
MHOroyroJjIbHuUK, €ro 3J€MEHThl U €ro CBOWCTBA. Pacno3HaBaHME HEKOTOPBIX MHOTOYTOJIBHUKOB. BblnyKivie U HEeGbINYKable
MHO20y20nbHUKU. IIpaBUIIbHBIE MHOTOYTOJIbHUKH.
TpeyronsHuku. Beicota, Meanana, OuccekTpuca, CpeAHsis JMHUS TPEeyrojbHUKa. PaBHOOEIpEHHBIN TPEyroNbHUK, €ro CBOMCTBA U
Ipyu3HaKyd. PaBHOCTOPOHHUN TpeyrosbHUK. [IpAMOYronbHBINA, OCTPOYTOABHBIA, TYNOYTOJbHBIN TPEYTrOJIbHUKNA. BHEIHNE yIUIb
TpeyroibHuKa. HepaBeHCTBO TpeyroybHHUKA.
Yersipéxyronpuuku. [lapamnenorpamMm, pomMO, IpsSIMOYTOJIbHUMK, KBaJapaT, Tpaneuus, paBHoOeapeHHas Tpaneuus. CBoiicTBa u
MIPU3HAKHU NapajuiesiorpaMma, pom0a, mpsiMOyroJIbHUKA, KBapaTa.



OKpy:KXHOCTB, KPYT

OKpy>KHOCTb, KPYI', UX 3JIEMEHTBl U CBOWMCTBA; LIEHTPAJIbHbIC U BOUCaHHbIE yribl. KacaTenbHas u cexkywas K OKPYKHOCTH, UX
ceoucmea. BriicaHHbIE U ONMCAHHBIE OKPYKHOCTH ISl TPEYTOJIBHUKOB, YemblpEXy20bHUKO8, NPAGUTbHBIX MHO20Y20/IbHUKOS.
I'eomeTpudeckue GuUrypol B NPOCTPAHCTBE (00bEMHDIE TeJIA)

Mmuozoepannuk u eco anemenmul. Hazeanus MHO202paHHUKO8 C PA3HBIM NOJOMCEHUEM U Koaudyecmeom 2cpawneu. llepBuyHbIE
NpEeCTaBlICHUs O TUpamuje, Mnapaiesenunesae, npusme, chepe, mape, UUIUHAPE, KOHYCE, MX DJIEMEHTaX M MPOCTEUIINX
CBOWCTBAX.

OTHomeHnunst

PaBencrBo ¢uryp

CBOMCTBA paBHBIX TPEYTONBHUKOB. [ [pM3HAKK paBEHCTBA TPEYTOJIBHUKOB.

IHapa/uieIbHOCTH NPAMBIX

[Ipu3HaKku U CBOMCTBA NapaJUIeNIbHBIX NPAMBIX. AKcuoma napaninenvhocmu Eexnuoa. Teopema Daneca.

IlepnenaukyasipHble NPsIMble

[Ipsamoii yrous. Ilepnenaukynsap k npsmoiu. Haxmonnas, npoekius. CepeauHHBIA NEPIEHIUKYISp K oTpe3Ky. Ceoucmea u
NPUBHAKU NEePREeHOUKVIAPHOCIU.

Ilooobue

IIponopyuonanvuwvie ompesku, nooodue gueyp. IlooodbHnvie mpeyeonvruku. Ilpusnaxu noooous.

B3aumHoe pacnoJioxkeHue psMoil U OKPY>KHOCTH, 08YX OKPYHCHOCHIEL.

N3mepenusi U BbIYMCICHUS

Bean4unbl

[Tonstue Benuuunsl. [{nuna. M3mepenne mimnbl. Enunune n3smMepenus 1ivHbl. Bennunna yria. ['pagycHas mepa yria.

[TonsiTue o momany miockoi Gurypsl u e€ cBoiicTBax. M3mepenue mionianei. EAuHUITBI n3MEpeHwsl TUIOIA IH.

IIpencrasienue 06 00bEMeE U ero croiicTBax. M3mepenue oobéma. Equnuiibl usmepeHust 00bEMOB.

N3Mepennsi 1 BbIYHUCJICHUS

NHCTpyMeHTBI Ui W3MEPEHUN | TMOCTPOEHUM; HM3MEpPEHHE U BBIYMCICHUE VYTIJIOB, JUIMH (pacCTOSIHUM), TIUIONIAACH.
TpuroHomerpuyeckue QyHKIIMU OCTPOTO yria B MPSMOYTOJIBHOM TPEYTOJNbHUKE Tpuconomempuueckue yHKyuu mynozo yaid.
BrlunciieHne 3J€MEHTOB TPEYTOJbHUKOB C HCHOJIB30BAHMEM TPUTOHOMETPUYECKUX COOTHOLIEHHWNW. POpMyJbl IUIOMAAN
TPEYroJIbHUKA, MapajuieiorpaMMa M €ro YacTHBIX BUAOB, (GOPMYJbI JJIMHBI OKPY>KHOCTH W Tuiomaau kpyra. CpaBHEeHHE U
Berynciienne miomasei. Teopema [Mudaropa. Teopema cunycos. Teopema kocunycos.



Paccrosinust

Paccrosinne Mexay Toukamu. Pacctosinue ot TOukd A0 npsiMOr. Paccmosinue medcoy pusypamu.

I'eomeTpuyeckne MOCTPOCHUA

['eoMeTpuyeckre MOCTPOEHUs ISl WILTIOCTPAIIUU CBOMCTB T€OMETPUUECKUX (PUTYD.

NHCTpyMEHTBI 7151 IOCTPOCHUMN: IUPKYJIb, JIMHEWKA, YTOJbHUK. [Ipocmetiuiue nocmpoeHus Yupkyaiem u JUHeuKou. nocmpoeHue
buccekmpucsl yena, nepneHoOUuKyIapa K npsamou, yaia, pagHo2o 0aHHOMY,

Ilocmpoenue mpeyeonbHUK08 no mpém CMOpPoOHAM, 08YM CIOPOHAM U Y2y MeHCOy HUMU, CMOPOHE U 08YM NPUNeHCAUM K Hell
Venam.

enenue ompesxa 6 0aHHOM OMHOULEHUU.

I'eomeTpuyeckue npeodpazoBaHus

IIpeoOpa3zoBanust

[Tonsatue npeoOpazoBanus. [IpeacraBienre o MeTanpeAMETHOM OHATUU «IIpeoOpazoBanuey». [lododue.

JABuKeHust

OceBas 1 LIEHTpaIbHAasi CAMMETPHS, HOBOPOM U NAPALLeNbHbIL nepeHoc. Kombunayuu osudicenuti Ha NI0CKOCMU U UX CEOUCMEA.
BekTOpbl 1 KOOPAMHATHI HA MJIOCKOCTH

BexTopbi

[TonsiTue BekTOpa, NEUCTBUS HAJl BEKTOPAMH, MCIIOIH30BAHUE BEKTOPOB B (DUBHKE, pA3l0JiCeHUe BeKMOopa HA cOCmasisiouue,
CKANAIPHOE Npou3zgedeHue.

Koopaunarsl

OCHOBHBIE TMOHSTHUS, KOOPOUHAMbL 8EKMOPA, paccmosiHue mexcoy mouxkamu. Koopoumamul cepedounvl ompeska. Ypasnenus
dueyp.

Ipumenenue 6exkmopog u KOOpOUHam 015 peueHus NPOCMeNUUX 2eoOMempUYecKUx 3a0ady.

HUcropuss MmaTeMaTuKH

Bosnuxnosenue mamemamuxu xax Hayku, smansi eé pazeumus. OcHosHble pazoenvl mamemamuru. Beidaowuecs mamemamuxu
U UX 8KIA0 8 pa3eumue HayKu.

beckoneunocmv  muodxcecmea npocmeix uucen. Yucna u Onumel ompeskos. Payuonanvmeie uucna. IlompebrHocmov 6
uppayuonanvrulx yucnax. [llkona [ugacopa



3apooicoenue aneebpvl 6 neopax apugpmemuru. An-Xopesmu. Posrcoenue dyrkeennou cumsonuxu. I1. @epma, . Buem, P. /lekapm.
Hcmopus eonpoca o naxodcoenuu ¢opmyn KopHeti aneedpaudeckux ypaeneHuu cmeneweu, oonvuux yemvipéx. H. Tapmanvs,
IDic. Kapoano, H X. Abens, 3.1 anya.

llosenenue memooa KoopouHam, NO360JAOUIE20 NEPesoOUmb 2eoMempuyecKkue 00bekmvl Ha A3bIK aneeopwl. Ilossnenue
epaghuxos hynkyuil. P. [lexapm, I1. Depma. [lpumepol paznuunvix cucmem KOOPOUHAM.

3aoaua Jleonapoo I[luzanckoeo (@ubonauyu) o xpoauxax, wucia Pubonauuu. 3adaua o waxmamuou oocke. Cxooumocmo
2eomMempu4ecKou npocpeccuu.

Hcmoku meopuu eepossmuocmeti. cmpaxosoe oeio, azapmusie uepwl. I1. @epma, b.Ilackans, A. bepuyniu, A.H.Koamoeopos.

Om 3emnedenusn k eeomempuu. llughazop u eco wkona. @anec, Apxumeo. I[lnamon u Apucmomens. I[locmpoenue npagunvhsix
MHo20yeonbHuKko8. Tpuccekyus yena. Keaopamypa xpyea. Yoeoenue xyba. Hcmopus uucna m. 3omomoe ceuenue. «Hauanay
Eexnuoa. JI Duinep, H U.Jlobauesckuii. Ucmopus nsimozo nocmynama.

T'eomempus u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCIU OKPYIHCAIOUIE20 MUPAQ.

Acmponomusa u ceomempusi. Ymo u xax ys3nanu Awnaxcaeop, Spamocgen u Apucmapx o pazmepax Jlynoi, 3emnu u Connya.
Paccmosnus om 3emnu 0o Jlyner u Connya. Mzmepenue paccmosinus om 3emau 0o Mapca.

Ponv  poccutickux yuénvix 6 pazeumuu mamemamuxu. JLunep. H.U.Jlobauesckuii, I1JI.Yebviwes, C. Kosanesckas,
A.H.Koamoeopos.

Mamemamuxa 6 pazsumuu Poccuu: Ilemp |, wxona mamemamuueckux u Ha8Ueaykux HAyK, pazeumue poccuiickozo @roma,
A.H.Kpvinos. Kocmuueckas npoepamma u M.B. Kenowviuu.



6. TemaTHueckKoe IVIAHUPOBAHMUE C ONIPEACICHUEM OCHOBHBIX BU/I0B yqeﬁﬂoﬁ ACATCJIbHOCTH

6.1. MaremaTuka. 5 kjiacc

Conep:xkanue yueoOHoro marepuana | Koan- XapakTepucTHKA OCHOBHBIX BU/IOB €SITEJIbHOCTH YYEeHUKA
. 4eCTBO (Ha ypoBHe y4eOHBIX AeliCTBHI)
2 4acoB
s Z
T E
§ 1 HarypaJibHble YMC/Ia M IIKAJbI 15+1
1 O0603HaueHue HaTypaIbHBIX YUCET 3 OmnuceIBaTh CBOMCTBA HATYpalIbHOIO psja. BepHo ncnosnbp3oBaTe B peu TepMUHBI LUGpa,
YHCJI0, Ha3bIBAaTh U 3alMCHIBATh HaTypajbHble yKcia. YUTaTh U 3alMCBIBaTh HATypallbHbIE
quciaa ONpeAessTh 3HAYHOCTh YKCIIa, CPABHUBATh U YIOPAJOYUBATh UX, T'PaMMaTHYECKU
MIPaBWJIbHO YUTATh BCTPEUAIOIIMECS MaTEMAaTHUECKHE BBIPAYKEHUSI.
Pacrnio3HaBaTh Ha uepTexax, pPUCYHKAX, B OKPY’KAIOLIEM MHpE FeOMEeTpUUYecKue (PUryphi:
TOUKY, OTPE30K, NPSAMYI0, JIyY, JONOJHUTENIbHBIE JIy4H, IJIOCKOCTh, MHOIOYTOJIbHUK.
[IpuBOAUTE MpUMEPHI AHAJIOTOB FEOMETPUUECKUX (PUTYP B OKPY’KAIOLIIEM MUDE.
c Orpesor. Homra otpeska. | 3 N300paxaTs reomeTpuueckie GUIrypbl U UX KOHQUIypaluu OT PyKU U C UCIIOJIb30BaHUEM
Tpeyrombauk 4epTEKHBIX HMHCTPYMEHTOB. M300pakaTh TreoMeTpuyeckue (Urypsl Ha KieT4aTon
3 I1nockoct. Ilpsmad. JIy4 2 Ooymare. M3MepsaTh ¢ HOMOIIbIO MHCTPYMEHTOB U CPAaBHUBATH JJIMHBI OTpe3KOB. CTPOUTH
4 IIxab! ¥ KOOPIMHATHI 3 OTpE3KH 3aJaHHOM JUIMHBI C MOMOIIBIO JUHENKH ¥ HUPKYJs. BrIpakath OJHH €IMHHIBI
5 Menbue nin Gosbine 3 U3MEpeHHs [UIMHBI 4epe3 apyrue. [1onb30BaThesi pasnuuHbIME IKanaMu. OnpenensTb
Konrtponbras pabora Ne 1 1 KOOpPAMHATY TOYKM Ha JIyd€ M OTMEYaTh TOYKY IO €€ KoopauHare. Belpaxkars ogHuU




TIpaxmuxym 1 EIMHUIBI U3MEPEHHsS MAacChl 4epe3 Jpyrue. BhINoiHATH 1epeGop BCEX BO3MOMKHBIX
BAPUAHTOB Ui mepecuéra OOBEKTOB WIM KOMOWHAIMH, BBIIEIATh KOMOWHAIIWH,
OTBEYAIOIME 3aJAHHBIM YCIOBHAM. Peliarh TEKCTOBBIE 3a1aud  apu()METHYECKMMHU
crioco0amu. AHAJIM3MPOBaTh W OCMBICIMBATH TEKCT 3ajadyd, HepedOopMyIHpOBaTh
YCIIOBHE, U3BJIEKATh HEOOXOAMMYIO MH(MOPMAIIUIO, MOJIEIUPOBAThH YCIOBUE C MOMOLILIO
CXEM, PHCYHKOB, PEaJbHBIX IPEIAMETOB; CTPOUTH JIOTHYECKYIO EMNOUKY PacCyKICHHUI;
KPUTHYECKH OLIEHMBATH MOJYYEHHBIA OTBET, OCYIIECTBIIATH CAMOKOHTPOJIb, IPOBEPSS
OTBET HA COOTBETCTBHE YCJOBUIO. 3alMCBHIBATH YHCIAa C TOMOIIBIO PUMCKHX IHQP.
HccrenoBarh  MPOCTEMIINE  YUCIOBBIE  3aKOHOMEPHOCTH, IPOBOJUTH  YHMCIIOBBIE
3KCIIEPUMEHTBI
§ 2 Cnoxenne u BbIYUTaHHE 2142
HATYPAJIbHBIX YHCEJ
6 CrokeHre HarypajibHbIX 4Yucenl u |5 BbINOJNHSATH CIIOKEHHE W BHIYUTAHUE HATYPAIBHBIX YKMCEl. BepHO MCHONb30BaTh B peun
€ro CBOMCTBA CIIOKEHUSI TEPMHHBL:  CYMMA, Clazaemoe, pPA3HOCHb, YMEHbUIAEMOe, GblUUMAeMoe, HUCI080e
BBIPAINCCHUE, 3HAUCHUE YUCLOB020 BbIPANCCHUS], YPABHEHUE, KOPEHb YPAGHEHUS, NEPUMEmp
MHO20Y20bHUKA. Y CTAHABIIMBATG B3aUMOCBS3H MEXy KOMIIOHEHTAMH W PE3YJbTATOM
OpH CIOKEHHH W BBIYMTAHWH, WCIIOJb30BaTh WX JUIA HAXOXKICHUS HEU3BECTHBIX
KOMITOHEHTOB JIEHCTBMHU C YMCIOBBIMU M OYKBEHHBIMH BBIpOKEHUSMH. POpMyIHpOBaTH
U Brriuranme 4 [EPEMECTUTENILHOE M COYETATENLHOE CBOMCTBA CIIOKEHHS HATYPAIBHBIX YKCEN, CBOWCTBA
KontponbHas pabora Ne 2 1 HyJIs Tpu ciokeHnd. POpMyaMpoBaTh CBOMCTBA BBIYMTAHMS HATYPAIbHBIX YHCEL.
8 ucosble 1 OykBeHHBIC BBIpAKCHUA 3 3anuchIBaTh CBOMCTBA CIIOKEHHS M BBHIYUTAHHS HATYPAIBHBIX YKMCEN C MOMOIIBIO OYKB,
9 byksennas 3ammcep CBOWCTB | 3 npeoOpa3oBbIBaTh HA MX OCHOBE YHCJIOBBIE BBIPAKEHUS M HCIONB30BAaTh WX IS
CJOKCHMS 1 BRIYUTAHHA paIMOHAM3AINH TTHCHMEHHBIX U YCTHBIX BBIYKMCIICHHU. [ paMMaTHYecKd BEPHO YUTATh
10 YpaBHeHue 4 YHUCIIOBbIE U OYKBEHHBIC BBIPAKEHHS, COJEpPXKAIIME JCHCTBUS CIOKEHHS M BBIYMTAHHSL.
Konrposbhas pabora Ne 3 1 3anuchiBaTh OYKBEHHBIE BBIPAXKEHUS, COCTABIATh OYKBEHHBIE BBIPAXKEHHUS 10 YCIOBUSIM
IIpaxmuxym 2 3a1a4. BBMUCIATE YMCIOBOE 3HAa4YeHHWE OYKBEHHOTO BBIPAKEHHMS IIPU  3aJaHHBIX

3Ha4eHUsAX OYyKB. BBIUMCIATH MepUMETphl MHOTOYrOJdbHUKOB. COCTaBIATh MpOCTEHIINe
YpaBHEHHs II0 YCIOBUAM 3ajad. Pemare mnpocTedmue YpaBHEHHMsT Ha OCHOBE
3aBUCUMOCTEH MeXJy KOMIOHEHTaMU apu(pMETHUYECKUX ACUCTBUM. AHATU3UpOBaTh U
OCMBICIIMBATh TEKCT 3ajjaud, mnepedopMyslInpoBaTh YCIOBHE, HU3BJIEKaThb HEOOXOIUMYIO
uHpOpMAIIMIO, MOJEIUPOBATh YCIOBHE C IIOMOIIbIO CXEM, PHUCYHKOB, pEabHBIX
MIPEAMETOB; CTPOUTH JIOTMYECKYH0 IENOYKY - PACCYXKACHUN; KPUTUYECKH OIICHUBATH




MOJYYEHHBIM OTBET; OCYLIECTBIISITh CAaMOKOHTPOJIb, MPOBEPSISE OTBET HAa COOTBETCTBHUE
yCIOBUIO. BBIMOMHATE mepebop Bcex BO3MOKHBIX BapHAHTOB i MepecuéTa 0ObEKTOB
WM KOMOWMHALMM, BBIAETATH KOMOMHAIMK, OTBEYAIOUIME 3aJaHHBIM  YCJIOBHUSIM.
HccnenoBate mpocTeMIINEe YHUCIOBBIE 3aKOHOMEPHOCTH, IIPOBOJAUTH  YHUCIIOBBIE
3KCIIEPUMEHTBI

§ 3 YMHoOXkeHHe U Je/ieHue 27+3
HATYPaJbHBIX YHCe]
11 YMHOKEHHE HaTypajbHBIX 4YHUCEN U | D
€ro CBOMCTBA. BbIMONHATE yMHOXXEHHE U JIeJICHHE HaTypalbHbIX 4YHCEJI, [JEJIEHHE C OCTaTKOM,
12 [enenune 7 BBIUUCIIATh 3HAUEHUs creneHeil. BepHo Mcnonb30BaTh B peud TEPMUHBL: npoussedeHue,
13 Jlenenue ¢ OCTaTKOM 3 MHOJICUMENb, YacmHoe, Oenumoe, O0eiumensb, CmeneHb, OCHO8AHUe U NoKasameib cme-
KonrponsHas padora Ne 4 1 newu, keaopam u kyb uucia. Ycmanaenueamsv 63aVMMOCBSI3U MEXKJTY KOMIOHEHTAMU U
14 VnpoleHne BeIpaKeHni 5 pe3yabTaTOM INpU YMHOXKEHHUM U JIeJIEHUH, MCIOJIb30BaTh HUX JJIs HaXOXKICHHUs
15 T1opsiI0K BBITIONHEHNUS ACHCTBHIL 3 HEM3BECTHBIX KOMITOHEHTOB JICHCTBHI C YWCIOBBIMH W OYKBEHHBIMH BBIPAKCHHSIMHU.
16 Cremenp uncma. Ksampar u Kyo | 2 dopmMmynupoBaTh NEPEMECTUTENIBHOE, COETATENILHOE U PACTIPENIETUTENLHOE CBOHCTBA
—— YMHOKEHUSI HATYpaJbHBIX YHCEN, CBOMCTBA HYJS M EAUHUIBI NPU YMHOXKEHUU H
KonTponbHas pabora Ne 5 1 JENCHUH. @opMynMpoBaTh CBOMCTBA JEJIEHUS HAaTypaJIbHBIX 4YHCEN. 3allHChIBaTh
Tpaxmuryn 3 CBOMCTBAa yMHOXEHMSI W JIeJIeHMs] HATypaJlbHbIX YHCEI C IOMOIIbI0  OYKB,

peoOpa3oBbIBaTh HA UX OCHOBE YHMCIIOBbIE M OYKBEHHBIE BBIPA)KEHUS U UCTIOJIb30BATH UX
JUISL pallMOHAINU3alMY TUChbMEHHBIX U YCTHBIX BBIYMCIIEHUH, JUIsl YIPOILEHUsT OYKBEHHBIX
BbIpakeHUH. ['pamMmaTHyecku BEpHO 4YMTaTh YUCIOBbIE M OYKBEHHBIE BBIpaKEHMUS,
colepKalye JEHUCTBHS YMHOXKEHHS, JEJIEHUs W CTeneHUu. UuTtaTth M 3aluchIBaTh
OyYKBEHHbBIE BBIPAKEHMS, COCTABIATh OYKBEHHbIE BBIPQKEHUS 1O YCIOBHAM 3ajad. Bbl-
YHUCIIATh YHUCIIOBOE 3HAUEHHE OYKBEHHOI'O BBIPAXKEHHS NMPH 33JaHHBIX 3HAYEHMSIX OYKB.
CocraBnaTh ypaBHEHUS 110 YCIOBUSAM 3a7ad. Pemare npocreinme ypaBHEHHsI HA OCHOBE
3aBUCHUMOCTEN MEXIy KOMIIOHEHTaMU apU(PMETHUECKUX AEUCTBUN. AHAIU3UPOBATH U
OCMBICIMBATh TEKCT 3ajJaud, nepeopMymupoBaTh yCIOBHE, WU3BIIEKATh HEOOXOIUMYIO
nH(pOpMALINIO, MOJEIUPOBAaTh YCIOBHE C IOMOIIBIO CXEM, PHCYHKOB, pealbHbIX
MIPEAMETOB; CTPOUTH JIOTUYECKYIO LENOYKY pACCYKICHUN; KPUTUYECKU OLICHUBATH
ITOJIyYEHHBIM OTBET, OCYIIECTBIIATh CAMOKOHTPOJb, MPOBEPSs OTBET HAa COOTBETCTBHE
yCJI0BHIO. BBIMONHATE mepebop BceX BO3MOXKHBIX BapUaHTOB IS nepecyéra 0ObEeKTOB




nin KOM6I/IHal_IPll\/Jl, BBIACIATH KOM6I/IHaLII/II/I, OTBCHUAIOMIUC 3aJaHHBIM  YCJIOBUSM.
HCCJ’IGI{OB&TB HpOCTCfII.HHG YHUCJIOBBIC 3aKOHOMEPHOCTH, IMPOBOAHUTL YHCJIOBBLIC
OKCIICPUMCHTHBI.

§ 4llnomaan u 00bEeMbI

12+2

17

Dopmyiibl

18

[Tmomaas.  Popmyna  1IoOMIAAU
PSIMOYTOJIbHUKA

19

EnuHuibpl n3MepeHns miomaen

20

IIpsAMOYT0JIbHBIN NTapajuIeICIIUIE]

21

O6bvembl. O0BEM MPSIMOYTOJIBHOTO
napasuieseunesa.

KonTponbnas padota Ne 6

Ilpakmuxym

Pacno3naBaTh Ha 4Yeprekax, PUCYHKAX, B OKPYKAIOLIEM MHUPE T'€OMETPUUYECKUE
¢uryper, wumerone ¢GopMy MNPAMOYTOJBHOTO THapaiienenunena. lIpuBoauTh
[IPUMEPHI aHAIOTOB Ky0a, MPSIMOYTOJIBLHOTO MapalljiesieluIeaa B OKPYKaoIeM MUpE.
N300paxarh NpsAMOYIOJbHBIM Napauielenune] OT PYKM M C HCIOJIb30BAaHUEM
4epTEXKHBIX HUHCTPYMEHTOB. M300pakaTh ero Ha Kkjertyatoil Oymare. Bepno
UCTIOJIB30BAaTh B pPEYU TEPMHUHBL: (opmyia, Hiowaosb, 00vém, pasHvle @ueypbi,
NPAMOY20JIbHbLL Napajiieienuned, Kyo, epaHu, péopa u eepuiutbl NPSAMOY20IbHO20
napanneienuneoa. MoJlenupoBaTh HECIOXXKHBIE 3aBUCHMOCTH C MOMOIMIBIO (HopMy;
BBIMIOJHATh  BblUMCIeHHs 10 ¢dopMynaM. [paMMaTudecku BepHO UUTaTh
UCTIONIb3yeMbIe (HOPMYJIBI. BBIYUCIATH TUIOMIANM KBaJIpaToB, MPSIMOYTOJBHUKOB U
TPEYrOJIbHUKOB (B MPOCTEHIINX CIIy4asx), UCMOJIb3Yys (HOPMYIbI IIIOMIAIN KBaJpaTa
U TIPSIMOYTOJIbHUKA. BhIpakaTh OHU €AMHUIBI U3MEPEHUS TUIOMIAIN Yepe3 JIpyTrue.
Bbrancnsate 00bEMBI Ky0a M TPSIMOYTOJIBHOTO TMapaiieNenumea, HCIOIb3ys
dbopmynel 00bEMa Kyba M TPSMOYTOJIBHOTO TMapajuienenumnena. BeipaxaTs oIHU
€AMHUIIBI U3MEpeHHus: 00bEMa Yepe3 ApyTue.

MonenupoBaTh H3y4aeMble T€OMETpPUUYECKHE OOBEKThI, HCIONb3yd Oymary,
IUTACTUJINH, TIPOBOJIOKY U Jp. BhIMonHATh, epedop Bcex BOZMOXKHBIX BapUaHTOB JIJISt
nepecyéTa OOBEKTOB WM KOMOWHAIWM, BBLIETSATh KOMOWHAIIMH, OTBEYAIOIIHE
3aJJaHHBIM  YCJIOBUSM. Bpruucnsars ¢akropuansl. lcnonb3oBaTh 3HAaHUA O
3aBUCUMOCTSIX MEXIY BEIMYMHAMH CKOPOCTb, BPEMS, ITyTh MPU PEHIEHUH TEKCTOBBIX
3aja4. AHaJIU3UPOBATh U OCMBICIUBATH TEKCT 3a/1a4H, epedopMyINpoBaTh YCIOBUE,
U3BJIEKaTh HEOOXOIUMYI0 MH(DOpPMAIIHIO, MOJAETUPOBATH YCIOBUE C MTOMOIIBIO CXEM,
PUCYHKOB, pPEaJbHBIX MPEIMETOB; CTPOUTH JIOTHMUECKYIO LENOYKY pacCyXIECHUM;
KPUTUYECKH OLICHUBATh IMIOJYYEHHBIM OTBET, OCYIIECTBISITH CaMOKOHTPOJIb,
MIPOBEPSISt OTBET HA COOTBETCTBUE YCJIOBHIO. BBIMOTHATH MPUKUIKY U OLIEHKY B XOJI€
BBIYMCIICHU I

§ 5 O0bIKHOBEHHBIE IPOOH

23+4

22

‘ OKpy’>XKHOCTb U KpyT

PacriozHaBaTe Ha dyeprexax, PHCYHKax, B OKpPYXAlOLUIEM MHpPE TIE€OMETPUYECKHE




23 Jonn. OOGbIKHOBEHHBIE IPOOH 4 ¢urypsl, umeromue (HopMy OKpPYKHOCTH, Kpyra. [IpuBOIUTH HpUMEpHl aHAIOTOB
24 CpaBHenue apo0eit 3 OKPY)XKHOCTH, Kpyra B OKpyxawomeM wmupe. H3o0paxaTb OKpPYXHOCTb C
25 [IpaBunbHBIE W HEMpPaBWIbHBIC | 2 WCIIONB30BAaHUEM LMPKYJIs, IabsoHa. MojenupoBarh H3y4aeMble T€OMETPHUUYECKUE
apodu 00BEKTHI, HCIIOJIb3YS Oymary, MpoBOJIOKY U Jip. BepHO MCHOIB30BaTh B peur TEPMHUHBIL:
Kounrponsuas padora Ne 7 1 OKpYJICHOCMb, Kpye, UX paouyc U ouamemp, Oyed OKpyx#cHocmu. MoJeaupoBarh B
26 CrnoxeHue M BbIYUTaHME Apobeii ¢ | 3 rpaduyeckoil, npeaMeTHON (popme MOHATHS U CBOWCTBA, CBA3AHHbBIE C MMOHATUEM 00.1U,
OJTMHAKOBBIMH 3HAMEHATEISIMU 00bIKHO8eHHOU Opobu. BepHO HCIONB30BaTh B PEUYU TEPMHHBL: 005, 00bIKHOBEHHAs
27 Jlenenue u xpobu 2 0pobb, yuciumenv W 3HAMeHamelb Opodu, NPABUIbHASL W HENnpasulbHas Opoou,
28 Y — 2 cmewannoe yucno. I'paMMaTHYeCKd BEPHO YHUTATh 3aMUCH JpOoOCl W BBIPAKCHHIA,
29 CIIOKECHHE - BLIYUTAHEE | 3 coJiepKalnx OOBIKHOBEHHBbIE ApOoOU. BBHIMOIHATH ClNOXKEHHWE U BbIUMTAHHE OOBIK-
CMEIIAHHEIX QHCEN HOBEHHBIX JIpo0eii ¢ OIMHAKOBBIMH 3HAMECHATEIISIMU, TIPEOOPA30BLIBATh HEIIPABUIIHHYIO
KonTtponbHas pabota Ne 8 1 IpoOb B CMEHIAHHOE YHCIO W CMEIIaHHOE YHUCIO B HEMPaBUIBHYIO JpOOb.
Hcnonbs3oBaTh CBOMCTBO JIEJICHUST CYMMBI Ha YHCIO JUIS  pallMOHAIM3AINN
TIpaxmuxym 4 BBIYMCIICHWH.  Pemiath  TeKCTOBBIE  3aJaud  apu(METHUECKHMMH  CIOCOOaMHU.
AHanu3upoBaTh ¥ OCMBICIIHBATh TEKCT 3a7add, MepedopMyIUpOBaTh YCIOBHE,
W3BJIEKaTh HEOOXOAMMYI0 MH(GOpPMAIMIO, MOJEIUPOBATh YCIOBHE C MOMOIIBIO CXEM,
PUCYHKOB, peajbHBbIX MPEIMETOB, CTPOUTH JIOTHYECKYIO IIETIOYKY PpacCyXKICHUM;
KPUTUYECKHU OIIEHUBATH MOJYUYEHHBIH OTBET, OCYIIECTBIATh CAMOKOHTPOJb, MIPOBEPSS
OTBET Ha COOTBETCTBHE YCIOBHIO. BBIMOMHATE TPUKUIAKY M OIEHKY B XOJe
BBIYMCIICHUI
§ 6 [decaruunbie apodu. Ciioxenue u | 13+2
BbIYMTAHHE IECATUYHBIX APoleii
30 JlecsiTuaHas 3anuch APOOHBIX Yyucen | 2 3anuchiBaTh M YUTaATh JecATHUHbIE TpoOu. [IpeacTaBnsiTe 0ObIKHOBEHHBIE IPOOU B BUJE
31 CpaBHeHHE IECATUYHBIX Tpo0Oeit 3 JNECATHYHBIX W JECSITUYHbIE B BHJAE OOBIKHOBEHHBIX. HaxoauTb JecsATHUHBIE
32 Cnoxenue u BBIYATAHUE | 5 MPpUOMIKEHNUsT OOBIKHOBEHHBIX Jpo0Oeit. CpaBHHBATh M YHOPSIOYHBATH JCCATUUHBIC
JECSITHUHBIX Apo0eii npoOu. BEBIMONHATE CIOKEHUE, BBIYMTAHWE U OKPYIJICHHE JECSITHUYHBIX JpOOEi.
33 HpI/I6nH>KeHHLIe 3HaueHusd 4Yucell. | 2 BrimoaaaTe NPUKUJIKY U OIIEHKY B XOJe BbUHCIeHUN. Mcnoin30BaTh DKBUBAJICHTHLIC
OKpyTJIeHHE YhCeN MIpe/ICTaBICHUSI IPOOHBIX YMCEN MPH UX CPAaBHEHUH, PU BBIUMCICHUSIX. BEpHO HCTIOIB30-
KonTpombHas pabora Ne 9 1 BaTh B PEYHM TEPMUHBI: OecsamuyHnas Opoob, paspsaobl 0eCAMU4HOU OpodU, pa3ioxiceHue




IHpaxmuxym 2 oecamuuHoll Opoou no paspsaoam, NPUOIUNCEHHOe 3HAYeHUe YUCLA ¢ HedOCAmKOM (C
uU3OLIMKOM), OKpyeleHue Yucia 00 3a0anHH020 paszpsaod. I'paMMaTHYecKd BEPHO YHUTATh
3alMCH BBIPAXKCHHM, COJEPXKAIINX JCCITHYHBIE IpoOu. Pemarh TEKCTOBBIC 3aladd
apudmernyeckuMu crocobaMu. AHAIM3UPOBaTH M OCMBICIMBATH TEKCT 3a/layH,
nepeopMyIUpoOBaTh YCIOBHE, MU3BIIEKATh HEOOXOMUMYI0 HH(OpPMAIHMIO, MOACITUPOBATH
YCIOBUE C IOMOIIBIO CXEM, PUCYHKOB, pEajbHBIX IPEIMETOB; CTPOUTH JIOTUYECKYIO
IEMIOYKY PACCYXICHHI;, KPUTHUYECKU OIEHUBATH IOJYYCHHBIH OTBET, OCYIICCTBIATH
CaMOKOHTPOJIb, IPOBEPSIS OTBET HA COOTBETCTBUE YCIOBUIO

§ 7 YMmHoxeHMe W [lejleHHe JAeCATHYHBIX | 26+2
Apooei
34 YMHOXEHUE JeCATUYHBIX apobeit Ha | 3 BbInONMHATE YyMHOXKEHHE M JIEJICHHE NECATHYHBIX IpoOeil. BBIMONHATE NPUKUAKY U
HaTypaJbHbIE YHCIIa OIICHKY B XOJI¢ BeIYHCIICHUH. [IpencTaBisaTh OOBIKHOBCHHBIE APOOU B BUJIC JIECATUIHBIX C
35 Jlenenue necATUYHBIX JpoOeil Ha | 5 MIOMOIIBIO JICTICHUS YNCIUTENST OOBIKHOBEHHOU IpoOM Ha e€ 3HaMeHaTelnb. Mcnonap30BaTh
HATypaJIbHBIC YUCIIA SKBHBAJICHTHBIC MIPEIICTABICHUS IPOOHBIX YUCEN MIPH UX CPABHEHUU, NMPU BBIYUCICHUSX.
KonrponsHas padora Ne 10 1 Pemarp 3agaun Ha apoOu (B TOM YHCIE 3a/la4d U3 PEallbHOM MPaKTHKH), UCIOIb30BATh
36 YMHOKEHUE TeCATUIHBIX TPoOeit 5 MOHATHUSL CPEIHETO apugmemuueckoeo, cpeonell ckopocmu W IIp. IPU PEHICHUU 3a/ad.
37 Jlenenne Ha JECATUYHYIO IPO0b 7 [IpuBOIUTH, TpUMEPHl KOHEYHBIX M OECKOHEYHBIX MHOXECTB. AHAIM3UPOBATH H
38 CpeHee apupMeTHIEcKoe 4 OCMBICITMBATh TEKCT 3aJaud, nepedopMyIHpoBaTh YCIOBUE, M3BIEKAaTh HEOOXOIUMYIO
KonrposbHas paGora Ne 11 1 nH(pOpMaIIUIO, MOJEIUPOBATh YCIOBHE C TMOMOIIBIO CXEM, PHCYHKOB, pealbHbBIX
7 5 MPEIMETOB; CTPOUTH JIOTHYECKYIO TIICTIOYKY PACCYXKIECHUH; KPUTHYCCKH OIICHUBATH
paKmuRyM MOJIYYEHHBI OTBET, OCYIIECTBIATH CAMOKOHTPOIb, MPOBEPSsl OTBET Ha COOTBETCTBUE
YCIIOBUIO. BBITIONHATE MPUKUAKY W OIEHKY B XO0JI¢ BBIYHCICHHUH. UNTaTh M 3alHCHIBATH
Yyclia B IBOUYHON CUCTEME CUHCIICHUS
§ 8 HucTpyMeHTHI ISt BblUMCHeHHi u | 17+1
H3MepPeHHH
39 MUKPOKIBKYIISITOP 2 OOBsICHATH, YTO Takoe TpoleHT. [IpeAcTaBiasTh MPOIEHTHI B APOOSX W JApoOH B
40 [IpouieHTsI 5 nporeHTax. OcymecTBuarh mouck uHpopmaruu (B CMMU), conmepxkaineil naHHBIE,
KontponbHas pabora No 12 1 BBIp@XCHHBIC B MPOIEHTAX, HHTEPIPETUPOBATh UX. Pemrare 3a1adu Ha MPOIICHTHI U
41 Vron. [IpsiMoii 1 pa3BepHYTHIN yroi. | 3 JpoOu (B TOM YHUCIIE 33J]a4d U3 pealibHOM MPAKTUKH, UCTIONb3Ys IPU HEOOXOIUMOCTH
qepTe)KH],If/'I TPEYTOJILHUK KEU'IBKynﬂTOp). HpOBOHI/ITI) HECJIOKHBIE HCCJIICJOBAHUA, CBA3aHHBIEC CO CBOMCTBaMU
42 W3mepenue yrnos. Tpancnoptup 3 JIpOOHBIX YHCEN, OMHPAasCh HA YHUCIOBBIE DJKCIEPUMEHTHI (B TOM YHUCIE C




43 Kpyrossie quarpamMmei. 2 UCIIOJIb30BAHUEM KaJbKYJISITOPA, KOMIIbIOTEpA). BBIMOMHATE MPUKUAKY M OLICHKY B
Kontponbnas padota Ne 13 1 X0/l BBIYMCIICHHI. Pacrio3zHaBaTh Ha 4epTekax, PUCYHKaX, B OKPYKAIOIIEM MHpE
pa3Hbie BUIBI YIIOB. [[pUBOAUTE MPUMEPHI aHATIOTOB ATHX I'€OMETPUIECCKUX (UTYp B
Tpaxmuxym 1 oKpyxaromeM Mupe. M300paxaTh yriibl OT PyKH U C HCIOJIb30BAaHHUEM YEPTENKHBIX
MHCTpYMEeHTOB. M300pakaTh yriibl Ha KiIeT4aTroil Oymare. MoaeanpoBarh pa3inyHble
BUJIbI YTJI0B. BepHO HCTONB30BaTh B peUM TEPMUHBL: )20/, CHOPOHbL V2ld, epUuiiHa
yena, buccekmpuca yena, NpAMOU Y20, OCMpblU, MYNou, Pa3eépHymuvlil Yaibl,
uepméxicHulll mpey20abHuK, mparncnopmup. I3MepsaTh ¢ MOMOIIBI0O HHCTPYMEHTOB U
CpaBHUBATh BEJIMYMHBI YIJIOB. CTpOUTH YIJbl 3aJIaHHOW BEJIMYMHBI C MOMOIIBIO
TpaHcoptupa. M3Brnekarp HHpOpMAIMIO M3 TaOMUI U JAUarpaMM, BBIIOIHATH
BBIYHMCIICHHSI TIO TAOJIUYHBIM JJAHHBIM, CPABHUBATH BEJIMUMHBI, HAXOUTh HauOOJIbIIINE
W HauMeHbIIME 3HaueHus U Jp. BeimonHsTh cOop uHMOpPMALMKU B HECIOKHBIX
CITy4asiX, OpraHu30BbIBaTh MH()OPMAILIUIO B BUC TAaOIUI] U JUArPaMM, B TOM YHUCIIC C
MOMOIIbI0  KOMIIBIOTEPHBIX — TporpamMm. [IpuBOauTH THpUMEpPHl  HECIONKHBIX
KJIAaCCU(UKALUN U3 PA3IMYHBIX 00J1acTeH )KU3HU
IloBTOpPEHME 16
U cUCTeMaTu3auusi
y4e0HOro MaTepuaJa
44 Hrorosoe MMOBTOPEHHE Kypca | 15
MaTeMaTHUKu 5 Kiacca
KonTponbnas pabora Ne 14 1
HUTOIO:
5 yacoB B HeeII0 170
Bmecre ¢ o0pasoBaTenbHBIM MOayJIeM (6
4acoB B HeAEJII0) 204




6.2. MaremaTHuka. 6 Kjiacc

- Conep:xkanue yueoOHoro marepuana | Koam- XapakTepucTHKA OCHOBHBIX BU/IOB €SITEJIbHOCTH YYeHUKA
2 = 4eCTBO (Ha ypoBHe y4eOHBIX AelCTBHI)
é = 4acoB
§1 leuMocTb YHCel 20+1
1 Henurenn u kpatHsle 3 @opMyNIHMpOBaTh ONPEACIICHUs] ACIUTENS M KPAaTHOro, IPOCTOTO MU COCTaBHOIO
2 [Tpusnaku nenumoctu Ha 10, Ha 5 u | 3 4KClia, CBOWCTBA U MPU3HAKH JIETUMOCTH. J[0Ka3bIBaTh U OMpPOBEPraTh C MOMOIIBIO
Ha 2 KOHTPIIPUMEPOB  YTBEPXKICHUS O jgenumoctu uucen Kiaccudummuponarh
3 [Tpu3naku genumoctr Ha 9 u Ha 3 2 HaTypaybHbIe Yncia (4€THbIE U HEYETHBIE, 10 OCTaTKaM OT JEJIeHUs Ha 3 | T. IL.).
4 HpOCTLIeI/ICOCTaBHbIe qyucia 2 Hccnenosatp HpOCTGfIHIPIG YHUCJIOBBIC 3aKOHOMCPHOCTH, IIPOBOAWTL YHMCIIOBBIC
5 Pa3jio’keHune Ha IPOCTHIE MHOKHUTEIN | 2 JKCIIEPUMEHTHI (B TOM YHCJIE C HCIOJIb30BAHUEM KaJIbKYJISTOpPA, KOMIIBIOTEPA).
6 HauGonpmmii  o6mmit  genuTens. | 3 BepHo ucnonb30BaTh B peYd TEPMUHBL: Oeumenb, KpamHoe, Hauboaibwull oouutl
B3anMHO mpocThie Yncia oenumens, HaumMeHvuiee o0Oujee KpamHoe, NPOCMoOe UYUCILO0, COCMABHOE HYUCIO,
7 Haumenbluiee ob1iee KpaTHOE 4 YémHoe YUCNOo, HeYEMHOoe HYUCTO, 63AUMHO NPOCMble YUCIA, YUCIA-ONU3HeYbl,
KouTponbHas pabora Ne 1 1 PAasodiceHue Yucia Ha npocmele MHoxcumenu. Pemarb TeKCToBbIC 3aaun apudme-
TUYECKUMH crioco0aMu. BBIMOMHATE mepebop BCeX BO3MOXKHBIX BApHUAHTOB IS
Ilpaxmuxym 1 nepecuéTa OOBEKTOB WM KOMOWHAIMK, BBLAETATh KOMOWHAIMHU, OTBEYAIOIINE
3aIaHHBIM ~ YCJIOBHUSIM. Bpruucisats  ¢daktopuansl. HaxoguTeh oObenuHeHue u
MepeceyeHrue KOHKPETHBIX MHOXKECTB. [IpMBOAMTH NpUMEpPhl  HECIOXHBIX
KJacCupUKAUA U3 pa3iUMyHbBIX oOnacted >Xu3HU MILIIoCTpUpoBaTh TEOPETHKO-
MHOECTBEHHBIE U JIOTUYECKUE TTOHATHUS C TOMOIIBIO 1Uarpamm Dinepa — Benna
§ 2 CnoxeHnue W BbBIUMTAHHE [podeii ¢ | 22+2
Pa3HbBIMHU 3HAMEHATEJIAMM
8 OCHOBHOE CBOMCTBO ApoOH 2 dopMyIHpoBaTh OCHOBHOE CBOWCTBO OOBIKHOBEHHOW JApoOu, MpaBWiia CpaBHEHUS,
9 CoxkparieHnue apobeit 3 CJIOKEHUSI W BBIUUTAHUS OOBIKHOBEHHBIX npoOeid. [IpeoOpa3oBbiBaTh OOBIKHOBEHHBIC
10 IlpuBenenne apobeit k  oOmemy | 3 IpoOM, CpaBHUBATh U YIOPSAJOYUBATH UX. BBIMONHATH CIOKEHHWE U BHIUUTAHUE
3HAMEHATEIIO0 OOBIKHOBEHHBIX JPOOEH M CMENIaHHBIX Yncel. ['paMMaTHYeCKd BEPHO YUTATh 3aIUCH
11 CpaBHEHHE, CIIOKEHME U BEMHTAHHE | 6 HEPABEHCTB, COJEPKAIUX OOBIKHOBEHHBIE IPOOU, CYMMBI U Pa3HOCTH OOBIKHOBEHHBIX

Ipo0eil ¢ pa3HBIMU 3HAMEHATEISIMH

npobOeii. PemaTte TekcToBBIE 3a/1auu apuMETUUECKUMHU CIIOocO0aMu. AHaIU3UPOBATh H




KonTponbnast paborta No 2 1 OCMBICJIUBATh TEKCT 3a/1a4yM, epeopMyIupoBaTh YCIOBUE, U3BJIEKATh HEOOXOIUMYIO
12 CnoskeHrie U BBIYATAHHE CMEIIAHHEIX | 6 uH(poOpMaI0, MOJEIUPOBATh YCIOBHE C TIOMOIIBIO CXEM, PHUCYHKOB, peaIbHBIX
Yucel MPEJAMETOB; CTPOUTH JIOTMUECKYIO IIEMOYKY paCCYKICHHM; KPUTUYECKH OIICHUBATH
KonTponbnas padorta Ne 3 1 MOJTYYCHHBI OTBET, OCYIIECTBISATH CAMOKOHTPOJIb, MPOBEPSIS OTBET HA COOTBETCTBHUE
Tpaxmukym 2 YCIIOBUIO. BEITIOMHATE MPUKHUAKY U OLIGHKY B XOJI€ BBIYHUCICHUN. BBIMOMHATE mIepedop
BCEX BO3MOXKHBIX BapHaHTOB IS MepecdyéTa OOBEKTOB WM KOMOWHAIWN, BBIICIATH
KOMOHMHAIIMH, OTBEUYAIOIIUE 33JAHHBIM YCIIOBUSM. BBIMHUCIATE (haKToprabl
§ 3 YMHo:keHHe U JejieHHe 00bIKHOBEHHBIX | 32+3
Apooei
13 YMHOXKEHUE ApoOeit 5 dopmynupoBaTh TMpaBWJIa YMHOXKEHUS U JelIeHUs OOBIKHOBEHHBIX JApOOeH.
14 Haxoxaenne npobu oT uncia 4 BEBITIONTHATE YMHOXEHHE U JICTICHUE OOBIKHOBCHHBIX JPOOEH M CMEIIAHHBIX YHCEN.
15 [IpumeHnenue  pacmpeneauTeaIbHOTO | 5 Haxoauth ApoOb OT YMcla U YKCI0 MO ero ApoOu. ['paMMaTHdecKu BEpHO YHTATh
CBOMCTBA YMHOKCHUS 3alMCH TIPOM3BEJICHUN M YaCTHBIX OOBIKHOBEHHBIX JpoOei. Pemarh TekcTOBBIC
Kountponsuas padora Ne 4 1 3a7aund apuMeTrHdeckuMu crocodbamu. IIpoBOIUTH HECIIOXKHBIE HCCIIECIOBAHMUS,
16 B3aumuo O6paTHbIe YHucia 2 CBSI3aHHBIECO CBOMCTBAMH I[pO6HI)IX YUCCII, OIIMPAsACh HAa YHUCJIOBBIC OKCIICPUMCHTLL
17 Jlenexue 5 (B TOM 4mcle C HCIOIB30BAaHUEM KalbKyJIsTOpa, KOMIbiOTepa). MccnegoBars u
KoHTposbHas paGota Ne 5 1 OTHCHIBAaTh CBOMCTBA MHUPAMHJ, TMPHU3M, HUCIOJB3Ys SKCIEPUMEHT, HAOIO/IEHUE,
18 Hax0y/IeH1e Yica 1o ero Apoou 5 U3MEpeHue, MojenupoBaHue. cnonb30BaTh KOMIBIOTEPHOE MOJAEIUPOBAHUE H
19 JIpOGHBIE BHLIpAKEHHS 3 OKCIEPUMEHT JJIsi U3YyYEHUS] CBOMCTB ATHUX OOBEKTOB. MoaenupoBaTh MUPAMUIBI,
KonTpombHas pabota Ne 6 1 MPU3MBI, HCIONB3yd Oymary, TUIACTHINH, TPOBONOKY H /. N3rorasiauBath
7 3 MIPOCTPAHCTBEHHBIC (DUTYpPHI U3 Pa3BEPTOK; paclO3HABATh PAa3BEPTKU IMHUPAMUIBI,
PAKMUKyM MPHU3MBI (B YACTHOCTH, Ky0a, MPSMOYTOJIBHOTO Mapajuienenuneaa). PacnosnaBaTts Ha
YepTeKax, PUCYHKAX, B OKPYXKAIOIIEM MHUpPE MNUpaMUbl, Hpu3Mbl. [IpuBoauThH
MpUMEPHI aHATIOTOB ATUX TEOMETPUUECKHUX (QUTYDP B OKPYKAIOIIEM MHUPE
§ 4 OTHOMICHUSI H IPONOPIUHA 19+2
20 OTHONIEHHUSA 5 BepHo ucnonp30BaTh B peyr TEPMUHBL: OMHOUIEHUE YUCEN, OMHOUleHUE GeUYUH,
21 [Tponopuun 3 83AUMHO 0OpamHbvle OMHOWIEHUS, NPONOPYUS, OCHOBHOE CBOUCMBO BEPHOI
22 Ipsimast u obparHas | 3 nponopyuu, nNpsamMo HPONOPYUOHATbHBIE BENUYUHBL, O0OPAMHO NPONOPYUOHAIbHbBLE
POMOPIHUOHAILHBIE 3aBUCHMOCTH BEIUYUHDL, MACWUMAOb, OIUHA OKPYAHCHOCMU, NIOWadb Kpyea, wiap M cgepa, MX
Kontponbnas pabora No 7 1 yeump, paouyc u ouamemp. VIcCTIonb30BaTh MOHATUS OMHOWEHUS N NPONOpYUU TIPH
23 Macmitaé 2 pemiennn 3anad. [IpUBOANTH MpPUMEPHI KCIOJIB30BaHUS OTHOIICHUN B TPAKTHKE.
24 JITHHA OKPY)KHOCTH H IUTOIAb Kpyra | 2 Hcnons30Bath MoHsATHE Macuimab TPU PENICHUH MPAKTHYECKUX 3a7a4d. BEIYucisTh
25 Ilap 2 JUIMHY OKPYXXHOCTH M TUIOIIAAh Kpyra, HCIONB3ysd 3HAHUS O NPUOIMKEHHBIX




KonTponbaast pabota Ne 8 1 3HAUEHUSX Yucell. Pemarp 3a1a4u Ha MPOLEHTHI U IPOOH COCTABICHUEM MPOTOPIIHH
(B TOM uymcle 3aJayd U3 pealibHOM NPaKTHKH, MUCIOJb3ysd NMPU HEOOXOJUMOCTH
Ilpakmuxym 2 KATBK
YISATOP)
§ 5 IlonoxurteibHble W OTpHUATeNbHBIE | 13+2
ymcia
26 Koopaunatsl Ha npsiMoii 3 BepHo Hucmonb30BaTh B peUU TEPMHUHBL: KOOPOUHAMHASL NPAMASL, KOOPOUHAMA MOYKU HA
27 [TpoTuBONOIOXKHBIE YKCIIA 2 NPAMOLL, NOJONCUMENLHOE YUCTO, OMPUYAmMeIbHoe YUCI0, NPOMUBONONIO0NCHbIE YUCIA,
28 Mopaynb yncia 2 yenoe qucno, mMooyab uduciaa. IIpuBOIUTH TMPUMEPHI UCIOJIB30BAHUS B OKPYKAIOIIEM
29 CpaBHeHME Yuces 3 MUpPE TOJOKUTENbHBIX U OTPUIATENLHBIX YUCEN (TeMIlepaTypa, BBIUTPHIII-IPOUTPHIIIL,
30 W3mepenne BeinunH 2 BBIIIIC-HIKE YPOBHS MOpsi M T. 1.). M300pakarb TOYKaMU KOOPJAMHATHOW MPSIMOM
KoHTposbHas pabora Ne 9 1 MOJIOKUTEIbHBIE W OTPULIATEIbHBIC pallOHATbHBIE YHCIA. XapaKTepu30BaTb MHO-
Tipaxmusym 5 JKECTBO TieNbIX uwncen. CpaBHUBATH MOJIOKUTENIBHBIC M OTPHLATENLHBIC UACIA.
['paMmmaTHUecKu BEpHO YWUTATh 3aMKCU BBIPAKEHUH, COIEPKAIIUX IOJOKUTEIbHBIE U
OTpHUIATENIbHBIC YuCia. MoJenupoBaTh MWJIMHAPLI, KOHYCHI, HCIONB3ys Oymary,
IUTACTWINH, TPOBOJOKY U Jp. HM3rotaBnuBarh MNpOCTpaHCTBEHHBbIE (GUTYpHI U3
Pa3BEPTOK; paclo3HABATh PA3BEPTKHU LUIIMH/pA, KOHyca. Pacno3HaBaTh Ha
YyepTekax, pUCYHKaX, B OKPYKAIOIIEM MHUPEe HMUIUHIPHI, KOHYCHI. [IpHBOINUTE pUMEpHI
AHAJIOTOB JTUX TeoMeTpuiecknx ¢uryp B okpyxkatomemM wmupe. COOTHOCHTH
MPOCTPAHCTBEHHBIE (PUTYPHI C UX MPOEKIUSIMHU Ha MJIOCKOCTH
§ 6 Caoxenue 7 BbIYMTAHHE
MOJIOKUTEJILHBIX H OTPUIATEIbHBIX yncea | 11+2
31 CnoxxeHue 4YmWcen C  TIOMOIIBIO | 2 dopmynrpoBaTh MpaBUiia CIOKEHUS U BBIUYUTAHUS MOJTOXKHUTENBHBIX U OTPUIATEIBHBIX
KOOPJMHATHOH MPSMOI qucell. BBITOIHATE CII0)KEHHUE ¥ BHIYATAHUE MTOJIOKUTEIBHBIX W OTPHUIIATESIBHBIX YUCEIL.
32 CrnosxeHre OTPUIATEeIbHBIX YHCEI 2 ['pammaTidecku BEepHO YHMTaTh 3allUCH CYMM H Pa3HOCTEH, COJIepXKalluxX I0-
33 CrosxeHue YnceN ¢ pa3HbIMU 3HAKaMH | 3 JIOXKUTEIIBHBIC U OTPHUIATENIbHBIC Yrcia. YUTaTh U 3alUChIBaTh OYKBCHHBIC BRIPAKEHUS,
34 Brurunranue 3 COCTaBIISITh OYKBEHHBIE BBIPQKEHHUS [0 YCIOBUAM 3aJa4y. BBMHUCIATHE YHCIOBOE
KonTponbnas padorta Ne 10 1 3HauYeHHE OYKBEHHOTO BBIPAKEHHS TIPH 3aJaHHBIX 3HA4eHUsAX OykB. COCTaBIATH ypaB-
Tpaxmuxym 2 HEHUS TI0 YCIOBUSAM 3ajad. Permarh mpocreiiiiyie ypaBHEHUs Ha OCHOBE 3aBHCHUMOCTEH

MeX1y KOMIIOHEHTaMu apudmeTHueckux neictBuil. Haxoaute nauHYy oTpes3ka Ha
KOOPJMHATHON MNPSMOMW, 3Has KOOPAMHATHI KOHIIOB 3TOr0 OTpe3ka. Pacmo3HaBaTh Ha
yeprexax, PUCYHKaX, B OKPYKalOIEM MUPE NMPU3MBbI, IUIUHAPBL, TUPAMHJIBI, KOHYCHI.




Pematp TekcTOBBIE 331241 apU(PMETHUECCKUMH CITIOCOOAMU

§ 7 CioxkeHnue /| BbIYMTAHHE
MOJIOKUTEJIBHBIX H OTPHIATEJIBHBIX yncesa | 12+2
35 YMHOKEeHue 3 @dopMmynupoBaTh MpaBWJla YMHOXKEHMS U JCJICHHUS  IOJIOKUTEIbHBIX U
36 Henenue 3 OTPHLIATENILHBIX 4YHCEN. BBINONHATE YMHOXKEHHE M JICJICHUE MOJOXKHUTEIbHBIX U
37 PanyioHasibHbIe Yncia 2 OTPULIATENIBHBIX 4YHCeN. BBIYMCIATE YMCIOBOE 3HAYEHHE IPOOHOIO BBIPAKECHMS.
KonTponbnas padorta Ne 11 1 I'paMMaTHYeCKM BEpHO YHUTATh 3AlMCHU IIPOM3BEIECHUN M YAaCTHBIX, COIEPIKALIMX
38 CBolicTBa neicTBui 3 MOJIOKUTENIbHBIE W OTpULATEIbHbIE 4YMCIA. XapaKTepU30BaTb MHOXKECTBO
paluOHaJIbHBIMU YHUCIIAMU palrOHaJIbHBIX YHCCIIL. YuTaTh M 3alHCHIBATh 6yKBCHHI)Ie BBIpAKCHHA, COCTABIIATH
OyKBEHHBIE BBIPQKEHHUS IO YCIOBHMSM 3ajad. BblUMCHATH 4YUCIIOBOE 3HAaYEeHUE
Hpaxmuxym 2 OYKBEHHOTO BBIPDOKEHHSI TNpPH 33JaHHBIX 3HAYeHHAX OykB. DopmynupoBaTh
3aMUChIBaTh C MOMOILBIO OYyKB CBOWCTBA ACHUCTBUI C PallMOHAJIBHBIMH YHCIIAMH,
OPUMEHSATh MX Ui [peoOpa3oBaHWs YHCIOBBIX BbIpaxkeHHH. CoCTaBiIsATH
ypaBHEHMs IO YCIOBMAM 3ajad. Pemars mnpocreiiline ypaBHEHHMS Ha OCHOBE
3aBUCHUMOCTEHl MeXAy KOMIIOHEHTaMu apupMeTudeckux JeiictBuil. Pemartp
TEKCTOBbIE 3aJauu apupMeTHYecKMMU criocoOamu. Pemare jorudeckue 3agauu
MOMOIIIBIO TpadoB
§ 8 Pemienne ypaBHeHui 15+2
39 PackpbITHe ck0OOK 3 BepHo ncnonb3oBaTh B peun TEPMUHBL: K02 uyuenm, packpvimue ckob60K, n0O0OHbIE
40 Koaddurnuent 2 cnazaemvle, npugedeHue NOOOOHLIX ClA2AeMblX, KOPEHb YPAGHeHus, JUHeliHoe
41 ITonoGHbBIE crlaraemble 4 ypasueHue. I'paMMaTHUECKH BEPHO UYUTaTh 3alHMCH ypaBHEHUH. PackpbiBaTh CKOOKH,
KonTponbnas pabota No 12 1 YOPOIIATh BBIPAKECHUS, BBIYUCIATH KOI(PGUIMEHT BBIpaKeHHUs. Pemate ypaBHEHUS
42 Pemenue ypaBHeHMI 4 YMHOKCHHUEM UJIN
KonTposbHas pabora Ne 13 1 JIelIeHneM 00eHX ero yacTei Ha OJIHO U TO e He paBHOE HYJIIO YMCIIO IMyTEM MepeHoca
cllaraeMoro M3 OJHOM YacTH YpaBHEHHUS B JpYyrylo. PemaTh TEKCTOBBIE 3ajaud ¢
Ipakxmuxym 2

MOMOUIbI0 ypaBHEHUH. PemaTh TEKCTOBBIE 3aJayd apUPMETHUECKUMHU CIIOCOOaMHU.
[TpuBOANTH TpPHUMEpPHl KOHEYHBIX M OECKOHEYHBIX MHOXECTB. Pemare Joruueckue
3aJja4M ¢ TOMOIIbIO TpadoB




§ 9 KoopauHaThl Ha MIIOCKOCTH

13+1

43 IlepnenqukynspHble TpsiMbIe 2 BepHo ucrmonb30BaTh B peud TEPMUHBI: HEPHEHOUKYVIAPHblEe NpsAMble, NApAlielbHble
44 [TapannenbHble npsMbie 2 npsambsie, KOOPOUHAMHASL NIOCKOCMb, O0Cb abCYucc, OChb OpouHam, Cmoadyamast
45 KoopanHatHast II10CKOCTh 3 ouazpamma, epagux. OOBACHATH, KaKHE NMPSMbIE Ha3bIBAIOT MEPIEHAUKYISIPHBIMU U Ka-
46 Cton0OuaTtbie JuarpaMMbl 2 KHC — IMapaJuICIIbHBIMU, (I)OpMyJII/IpOBaTL HX CBOICTBA. CTpOI/ITb NECPpHNCHAUKYIIAPHBIC U
47 I'padukn 3 NapajuiejbHble NPSMBIE C MOMOIIBK YEPTEXKHBIX HMHCTPYMEHTOB. CTpOUTh Ha
KoutpobHas pa6ota Ne 14 1 KOOPJMHATHOHN IJIOCKOCTU TOYKH W (PUTYpHI 1O 33JaHHBIM KOOPAWHATAM; OMPEIEISTh
KOOpAMHATHl ToueK. YuTarh rpaguku mpocredimx 3aBUcUMocTeil. Pemath TekcToBbIE
IIpakmukym 1 3a/au apuPMETHICCKHUMH CITOcCO0aMu. AHAIM3UPOBATh U OCMBICIIMBATH TEKCT 3aa4H,
nepeGopMyIrpoBaTh YCIOBUE, U3BJIEKaTh HEOOXOIMMYIO UH(OPMAIIHIO, MOIETHUPOBAThH
YCJIIOBHE C TIOMOIIBIO CXEM, PUCYHKOB, pEalbHBIX MPEAMETOB; CTPOUTH JIOTHUUECKYIO
LEMOYKY PACCYXKICHUN; KPUTHUYECKU OLEHMBATH IOJIYYEHHBIH OTBET, OCYIIECTBIISTh
CaMOKOHTPOJIb, TPOBEPSIsi OTBET Ha COOTBETCTBUE.
IloBTOpPEHME 13
U cUCTeMaTu3auusi
y4e0HOro MaTepuaJa
48 HroroBoe moBTOpeHue Kypca 5-6 | 12
KJIACCOB
KonTponbnast paborta Ne 15 1
HUTOIO:
5 yacoB B He €10 170
Bmecre ¢ o0pasoBaTenbHBIM MOayJIeM (6
4acoB B HelEJI10) 204




6.3. Adareopa. 7 kiaacc

Ne Conep:xanue Kypca Kon-Bo | Kos-Bo XapakTepucTHKA OCHOBHBIX BU/I0B AeSITEJIbHOCTH YYEHUKA
4acoB 4acoB (Ha ypoBHe y4eOHBIX JelcTBHUIl)
3 u/H 4 u/u
I'1aa 1. MATEMATHUYECKHAI 13 17
A3BIK. MATEMATHUYECKASA
MOJEJIb
1. | Yucnosble u anredpandeckue 3 4 [TocTanoBka 1enu u 3a1a4 Ha Kaxa0M ypoke. [InmanupoBanue yueOHOM
BBIPKECHUS JesATEeIbHOCTH Ha YpoKe U 1oMa. [lonBenenue urora Ha ypoke: 4TO HOBOTO
2. | Yro Takoe MaTeMaTHYCCKHH S3BIK 1 2 y3HaJH, YeMy Hayduincb. CaMOKOHTPOIIb. BhIdncienne 3HaUeHH YUCIOBBIX
3. | Uro Takoe MaTemMaTH4yeCcKas MOJEIb 3 4 BBIpKEHU, MPUMEHEHHE CBONCTB U MpaBui apupMeTHIECKUX IEHCTBHH,
4. | JluneitHOE ypaBHEHHUE C OJTHOU 3 4 BBIOOD PALMOHAIBHBIX CIIOCOOOB BhIUMCICHUI. UTeHne BhIpaskeHUH, popmyit,
HIEPEMEHHOM MpaBUJI, 3alIMCAHHBIX HA MATEMATUYECKOM SI3bIKE, IEPEBOJI CJIOBECHBIX
5. Koop JUHATHAs TIpsiMast 2 2 (bopMyJH/IpOBOK Ha MaTeMaTH4ecKui s3bIK. McIionp30BaHye CUMBOJIMKY JUIS
Koumponvnas paboma Ne 1 1 1 3amucyu MaTeMaTHYeCKUX YTBEpKIeHuil. Paboma 6 nape u epynne. Yuacmue
oenosoul uepe. Onucanve peayibHbIX CUTYallUi ¢ TTIOMOIIbI0 MAaTEMATHIECKUX
Mozenen. [lmannpoBanue xona peleHms 3a1a4 ¢ UCIOJIb30BAaHUEM TPEX 3TANOB
MaTeMaTUYECKOTro MoJienpoBanus. [I[porao3upoBanue pe3yiibTaTa peleHus,
OLIEHKA PEAJIbHOCTH ITOJIYYEHHOr0o oTBeTa. [I[puMeHenne alroputMa npu
pelieHuu JTUHEHHOTo ypaBHeHus. M300pakeHne Yrces U YMCIOBBIX
MIPOMEXYTKOB Ha YUCIOBOU MpsiMOi. UTeHne yueOHUKa, U3BIICUCHHE
“H(pOpMaIIUU B COOTBETCTBUHU C TEMOH YpOKa U 3aJJaHUEM YUUTETIS.
Brinmonnenue ynpakHeHu# mo npasuity, oopasity u anroputMmy. [loasenenue
utoros. CaMOOLIEHKa 3HaHUM.
I'aasa 2. JUHEHHAS ®YHKIUS 12 18
6. | KoopaunaTHas miocKocTh 2 3 [TocraHoBKa 11eu U 3a/1a4 Ha KaxxaoM ypoke. [InmanupoBanue ydeOHO
7. | JluneitHOE ypaBHEHHUE C IBYMS 3 4 JIeATEeIbHOCTH Ha ypoke U qoma. [loasenenre ntora Ha ypoke: 4To HOBOTO
IIEPEMEHHBIMU y3HaJu, yeMy Hayduinch. CamokoHTpob. [locTtpoenue Touek u
8. | Jluneitnas GpyHKIHS 3 5 reOMETpUUYECKUX (PUTYp B KOOPAMHATHOM IITOCKOCTH. [locTpoeHue mpsimoit,
9. | Jluneitnas pyHKIMA y = kx 2 3 3aJJaHHOM JIMHEWHBIM YPABHEHUEM C JIByMs IIEPEMEHHBIMU. MoOJenupoBaHue
10. | Bzaumuoe pacroyioxXeHue Fpa(l)I/IKOB 1 2 peanLHoﬁ CUTyallu C IIOMOIIBIO JIMHEHHOTO YpaBHEHHUS C IBYMsI




JUHEHHBIX (PYHKIHIHA

nepeMeHHbIMH. VccnenoBanue rpaduueckoil MOIet ¢ TOUKH 3pEHHS

Konmponvnas paboma Ne 2 1 1 peanbHOCTH pe3yibTaTa. [IpoBenenne ananoruu Mexy JUHEHHBIM
ypaBHEHHEM C JBYMs NIEPEMEHHBIMH U JIMHEHHOH QyHKIuei. Pabora B mape u B
rpynne. [loctpoenue rpaduka nuHeiiHONW QYHKIIMU, B TOM YKCIIEe HA 3aJaHHOM
nmpoMexyTtke. UreHue rpaduka, HaX0XJIeHHEe HAUOOIBIIETO U HAUMEHBIIIETO
3HAYCHHUH PYHKIIMU. AHAIU3 MTOBECHUS rpaduKa TUHEHHON QYHKIIUU B
3aBHCHUMOCTH OT 3HauCHHI KO3 PHUIIMEHTOB K 1 M Ha OCHOBE HAOJIIOICHHS U
cpaBHeHus. Pabora B rpymnmne. VccienoBanue B3aMMHOTO PACIIONOKEHHS
rpaduKoB TUHEWHBIX QyHKIU. PaboTa B rpymnme. CaMOCTOATENbHOE N3yUeHHUE
MaTtepuaia yueOHUKa, u3BliedeHne yueOHoi nH(opMaluu, OCMBICIICHUE €€ U
MIPUMEHEHUE B YUEOHOM AESITEIbHOCTU. BpINonHeHne yrpaxHeHui 1o
aHAJIOTUHU, AITOPUTMY, 00pa3iyy. CaMOKOHTPOIIb pelieHus. Yuacmue 6 Munu
npoexkmuoul dessmenvHocmu «JIunetinas QyHKyus Kak Mooenb OnUCaHus
peanvuvix cumyayutiy. [louck, oOHapyKeHUE U YCTpaHEHUE OLUTMOOK MPH
MOCTPOCHHUH I'Pa(hUKOB TMHEHHOTO yPaBHEHUS C IBYMS IEPEMEHHBIMH U
nuHeitHoi ¢yHkiuu. [logBeieHre HTOTOB: YTO HOBOTO Y3HAIH, YEMY
Hayqmiich. CaMOoOIIeHKa 3HaHUMN.

I'nasa 3. CUCTEMBI IBYX 11 15
JUHENHBIX YPABHEHUM C
ABYMSA NIEPEMEHHBIMHA
11. | OcHOBHBIE TOHATHS 2 3 [TocTanoBka 1enu u 3a1a4 Ha Kaxa0M ypoke. [lnanupoBanue yueOHOM
12. | MeToa moaCTaHOBKHU 3 3 JesATEeIbHOCTH Ha YpoKe U 1oMa. [loaBeneHre urora Ha ypoke: YTO HOBOTO
13. | Meton anreOpanyecKkoro ClI0XeHHUs 2 3 y3HaJIK, YeMy Hay4drmiinch. CaMOKOHTPOJIb. M3ydeHrne HOBOM MaTeMaTH4eCKou
14. | CucreMsl IBYX JIMHEWHBIX ypaBHEHUU ¢ | 3 5 MOJIEJIM — CUCTEMBI JIBYX JIMHEHHBIX YPABHEHU C IBYMs IEPEMEHHBIMHU.

JBYMs ITIEPEMEHHBIMU KaK HpOBC}IeHI/Ie AHAJIOTUH MEXKY B3aMMHBIM PACIIOJIOXKCHUEM ABYX IMPAMBIX Ha

MaTEeMaTUYECKHE MOJIENH PeabHbIX KOOPJIUHATHOHN TUIOCKOCTH U TpadUIECKUM METOAOM PELICHUS CHCTEM ABYX

CHUTYyaIUi JINHENHBIX YPaBHEHUH ¢ IBYMsI iepeMeHHbIMU. COCTaBJIEHUE aIropuTMa

Koumponvnas paboma Ne 3 1 1 pelieHus cucteM rpaduueckum MeTooM. MccnenoBanue cucteM ypaBHEHUN

Ha IpeaMeT YUCIIa PelIeHNH ¢ MOMOIIBI0 (PYHKIIMOHAIBHO-TpadhUIECKIX
npencrasiaeHuid. [louck perienus: B mpoOGIeMHON CUTyallUy B CIIy4asix
HETOYHOCTH U HEIOCTATOYHOCTH MPUMEHEHUS IpapuuecKoro MeTo1a petieHus
cucTeM (TOUYKa MepeceyeHusl HeTOYHA WM CIIMIIKOM yzaneHa). Pabora B
rpynme. CocTaBlieHHE alrOpUTMA PELIEHHUs CUCTEM METOJI0OM TOCTAaHOBKH U




anredbpanveckoro cioxeHus. Pabota B mape. BrimoHeHne CaMOKOHTPOJIS IPU
pemeHnn cucteM. [Touck, oOHapy)XeHUE U yCTpaHEHHUE OIUOOK IPU PEIICHUU
cuctem. OnucaHue pealbHbIX CUTYallUi C TIOMOIIBIO CUCTEM JIBYX JTUMHEHHBIX
ypaBHEHHI C IByMsI TIepeMeHHbIMU. Perienune 3a1a4 B Tpu dTamna
MaTEeMaTHYeCKOT0 MOJICITUPOBAHUS. Yyacmue 6 MUHU NPOEKMHOU
oesmenvHocmu «Modenuposanue pearbHblX cumyayuil ¢ NOMOWbIO CUCTIEM
Junelnvlx ypasnenutiy. OTbICKaHue WH(DOPMALIUY HA 33JaHHYIO TEMY B
yueOHuke. [lo/BeieHrEe UTOTOB: YTO HOBOTO Y3HAIIM, YEMY HAYUHIIHCh.
CaMoolleHKa 3HaHU.

I'nasa 4. CTEIIEHbB C 11
HATYPAJIBHBIM IIOKA3ATEJIEM
U EE CBOMCTBA
15. | Yro Takoe CTeneHb ¢ HaTypaJbHBIM [TocranoBka Lenu 1 3a/1a4 Ha KaxxaoM ypoke. [InanupoBanue yueOHoi
MoKazaTesieM NesTeILHOCTH Ha Ypoke U joMa. [logBeneHne urora Ha ypoke: YTO HOBOTO
16. | Tabnauia OCHOBHBIX CTETEHEH y3Haju, 4eMy Hayduincb. CaMOKOHTPOIb. UTEHUE U 3aIlUCh CTEIIEHU
17. | CBoiicTBa cTEIEHU C HATYpaTbHBIM BBIPQ)XCHHUSI, CBOMCTB CTEIICHU HAa MaTeMaTH4YECKOM si3bike. CocTaBiIeHUE
[oKa3aTelieM TabnmuIbl cTeneHeil. M3ydenue no ydeOHUKY 3TaroB TEOPETHUECKOTO
18. | YMHOXeHHE U geIeHne CTEEHENR C uccnenaoanusi. CaMOCTOSITEIHLHOE MMPOBCACHNEC UCCIICAOBAHUAA. I[OKaSaTeJILCTBO
OJIMHAKOBBIM TTOKa3aTelieM CBOMCTB cTerneHu. KoHCTpynpoBaHHe NpeayIOKEHUN C TOMOIIIBIO CBSA30K
19. | CTenenb ¢ Hy/IEBLIM TIOKa3aTelIEM «ecyi..., To...». Pabora B mape. [IpumeHeHue onpeeneHus: U CBOWCTB CTEICHH
MIPU PEIICHUU MPOCTEUINNX YPAaBHEHHH, MOJIETTUPOBAHNE PEATbHBIX CUTYAIUH,
MPUBOSAIINX K IPOCTEHIIEMY CTEIEHHOMY YpaBHEHUIO. Munu npoexm.
Ocy1iecTBiIeHHE CAMOKOHTPOJIS PEIIEHHUs, TOUCK U YCTPAHEHHUE OITHOOK.
[TogBeneHue UTOroB: YTO HOBOTO y3HAJH, YeMy Hayduinch. CaMoOleHKa
3HAHUM.
I'masa 5. OAHOYJIEHBI. 8
OIIEPAIIMU HA
OJHOYIEHAMMA
20. | [Monstue ogHowrieHa. CTaHTapTHBIA BU/T [TocTanoBka menu u 3a1a4 Ha Kaxa0M ypoke. [ImanupoBanue yaeOHOM
OJIHOWICHA NesITeIbHOCTH Ha YpoKe U goMa. [loaBeaeHne uTora Ha ypoke: YTO HOBOT'O
21. | Crio>)keHre ¥ BRIYUTAHHUE OJTHOWICHOB y3HaIIK, YeMy Hayqrmiinch. CaMOKOHTPOJIb. CaMOCTOSITENPHOE YTEHNE yueOHUKa
22. | YMHOXXEHHe 0IHOWICHOB. Bo3BeneHne C IEJBI0 MTOMCKA HH(POPMAIINH Ha 33JaHHYIO0 TeMy. BrinonHeHnue




OAHOYJICHA B CTCIICHDb

anreOpandecKux MpeoOpa3oBaHMi ¢ OJJHOWICHAMH, TOIIArOBbI KOHTPOIIb

23. | [lenenue ofHOUYICHA HA OJTHOYJICH 1 2 MIPaBWJIBHOCTH BBITIOJIHEHUS alropuTMa npeodpazoanus. Pabota B mape.
Koumponvnas paboma Ne 4 1 1 CpaBHeHue IBYX Opo0Oeii 10 BUAY U BBISBICHHUE, KOTOpPas U3 HUX SIBJISICTCS
OJIHOYJICHOM, a KOTOpast HeT, 000cHOBaHUE BhIBOAa. CocTaBjIeHHE aIropuT™Ma
MPUBEJICHUS OJHOUYICHA K CTAHAAPTHOMY BUY, CJI0KEHHS OJIHOWIeHOB. PaboTa
B nape. BeinonHenue neicTBuid ¢ ogqHowieHaMu. Onucanne peaibHbIX
CUTYaIUH C MOMOIILI0 MOJICTH (YPaBHEHHUS) C MOJOOHBIMH OJTHOWICHAMH.
Pemenue 3anay B Tpu 3Taria MaTeMaTUYECKOTr0 MOJEIUPOBaHus. Murnu npoexm.
HaGumroienre 1 BBIBO, B KAKOM CJTy4ae OJWH OAHOYWICH MOXKHO Pa3JIeIUTh Ha
JPYroi OJJTHOUWIEH U KaK 3TO c/esiaTh. BhInonHeHue 3aqanuii, CBSI3aHHBIX C
BBISIBIICHUEM HEKOPPEKTHBIX BbICKa3bIBaHUI. CaMOKOHTPOJIb BHITIOJIHEHUS
NeHCTBHI U TPeoOpa3oBaHUl ¢ OJJHOUWIEHAMH, TIOUCK U YCTPaHEHHE OIIHUOOK.
[TogBeneHue UTOTOB: YTO HOBOTO Y3HAJHU, YeMy HaydrJnch. CaMOOIIeHKa
3HAHUM.
I'maBa 6. MHOI'OYJIEHBI. 14 18
OINEPAIIMU HAJT
MHOTI'OYJIEHAMHM

24. | OCHOBHBIC TTOHSTHS 1 2 [TocTanoBka 1enu 1 3a1a4 Ha Kaxa0M ypoke. [InmanupoBanue yueOHOM

25. | Crio’keHre ¥ BBIYUTAHHE MHOTOWICHOB 2 2 NesATEeIbHOCTH Ha YpoKe U 1oMa. [loaBeneHre urora Ha ypoke: 4TO HOBOTO

26. | YMHOKEHHE MHOTOYJICHA HAa OJHOYJICH 2 3 y3HaIH, yeMy Haydminch. CaMoKOHTpoutb. M3BieueHne nHpopmauu us3

27. | YMHOXK€eHMe MHOTOWIEHA HA MHOTOWIEH | 3 3 yueOHHKa, CBI3aHHOM ¢ M3y4YeHHEM HOBOT'O MaTepuana. BrinmonHeHue aeicTBuii

28. DopMyITBl COKPAIIEHHOTO YMHOXKEHUS 4 6 C MHOTOWJICHAaMH 110 TipaBuiaM. Pabota B mape. Onucanue peaibHbIX CUTYyaIHil

29. | Jlenenue MHOTOUICHA HA OHOWICH 1 1 C TIOMOIIIbIO MaTeMaTUIEeCKOW MOJIEIH, MIPEACTABIAIONICH cOO0H MHOTOUJICHBI.

Konmponvhas paboma Ne 5 1 1 Pemenue 3amau B Tpu 3Tana MaTeMaTH4eCKOro MOJICTUPOBaHus. Munu npoexm.

BriBo popMyIT COKpaIleHHOTo YMHOKEHHs. UTeHHe UX U 3aIUCh Ha
MaTeMaTHYECKOM A3bIKe. [ [pMeHenne reoMeTpuaeckon Moienu,
WLTIOCTPUPYIOIIEH BBIBOJ (hOPMYJI pa3HOCTH KBAIPaTOB M KBajipaTa CyMMBI U
pasHocTH. BeinonHenue npeoOpa3zoBaHUil MHOTOWIEHOB, MOIIArOBbIA KOHTPOJIb
MPaBUILHOCTH U TMOJHOTHI BHIIOJIHEHUs anroputma. [louck, oOHapykeHue u
ycTpaHeHue apupMeTnieckux u anredpandeckux omubdok. [logsenenue
UTOTOB: YTO HOBOT'O y3HAJIM, YeMy Haydniauch. CaMOOILIEHKA 3HAHUIL.




I'nasa 7. PA3JIOKEHUE 17 23
MHOI'OYJIEHOB HA
MHOKUTEJIN
30. | Yro Takoe pazinoxeHue MHOrowieHa Ha | 1 2 [TocranoBKka LeaM U 3a/1a4 Ha KaxaoM ypoke. [InanupoBanue yueOHoi
MHOKHUTEJIN U 3a4€M OHO HYXHO NesATeILHOCTH Ha Ypoke U joMa. [logBeneHue urora Ha ypoke: 4TO HOBOTO
31. | BeiHeceHue 001Iero MHOKHUTEIS 32 2 2 y3HaIu, yemy Hay4yminch. CaMokoHTposib. M3Brneyenue nudopmanuu u3
CKOOKH ydeOHHMKa 110 3a/IaHHOI TeMe. Brijenenue cymecTBeHHOro, TJIaBHOTO. UTeHne n
32. | Criocob rpynmupoBKd 2 3 3aMMch Ha MATEMAaTUYECKOM SI3bIKE MPU BBIMOJTHEHUN PA3JI0KEeHUS Ha
33. | PaznokeHue MHOTOYJICHA HA MHOKHUTEH | 4 6 MHOXHTeIH. KOMMEHTUpOBaHUE pelieHHiA, pa300paHHbBIX B yueOHUKe. PaboTa
C TIOMOUIBIO (POPMYJI COKPAIIEHHOTO B nape. BeimonHeHune npeoOpa3oBaHusl B BUIE PA3I0KEHHUS] MHOTOUJIEHA HA
YMHOKEHHS MHOXUTEJNH 110 aIrOpUTMY U 00pasily. Pemenue ypaBHeHUH, TOCTPOCHUE
34. | Pazyio)keHue MHOTOWICHA Ha MHOKHUTEIH | 3 3 rpadUKOB YpaBHEHUM, BHIMOTHEHUE apU(PMETHUECKUX IEHCTBUHN, CBSI3aHHBIX C
C IOMOLIBIO KOM6I/IH8.I_[I/II/I pa3iIu4HbBIX Pa3JI0KCHUCM Ha MHOXXHUTCIIN, COKpAllICHUC IIpO6CfI. ITomaroBeri
TIPHEMOB CaMOKOHTPOJIb 32 BBIIMOJHEHUEM yKa3aHHBIX AeiicTBuil. [Tonck u ycTpaneHue
Koumponvnas paboma Ne 6 1 1 omn6ok. [Togsenenue ntoros. CamMool€HKa 3HAHHIA.
35. | Cokpanienne aaredpandeckux Ipooeit 3 4
36. | ToxnecTBa 1 2
I'naBa 8. ®YHKIMA y = x? 9 10
37. | dynkuusa y = x? 3 3 [TocTanoBka 1enu 1 3a1a4 Ha Kaxa0M ypoke. [InmanupoBanue yueOHOM
38. | I'padmueckoe penienne ypaBHeHUN 2 2 NesATEeIbHOCTH Ha Ypoke U 1oMa. [loaBeneHue urora Ha ypoke: 4TO HOBOTO
39. | Yro o3Ha4aeT B MaTEMaTHKE 3aIIHCh 3 4 y3HaJH, YeMy Hayduiinch. CaMOKOHTPOJIb. UTeHne yueOHUKA U U3BJICUCHHE
y =f(x) nH(opMaImK 1o 3a1aHHoi TeMe. M3ydenne HOBBIX QyHKIMHA y = X2,y =
Konmponvnasa paboma Ne 7 1 1 —x?, rpaduuecKux MojieNeii oTuX GyHKIMM, cBoicTB. [TocTpoeHne U YTeHHE
rpaduKoB, B TOM yHucie KycouHbIxX ¢yHKImil. [IpoBenenue npocrennmx
uccinenoBanuil. Yuacmue ¢ npoexmuou desmenvrHocmu « Onucanue peanbHvlx
cumyayuil ¢ NOMOwbI0 Kycounvlx gyuxyutly. Ilpumenenue rpadudeckux
MOJIEJICH JIJIsl pEIICHUs YpaBHEHU, HEPaBEHCTB, CHCTEM HEPaBEHCTB.
[IpoBepka HalineHHbIX KOpHEN. MccnenoBanne B3aMMHOTO pacloIOKEHUS
rpaduka KyCOUYHOM (PYHKITUU U TIPSIMOM Y = @ Ha TIPEAMET Yucia 00X TOYEK
MIpU pa3INyuHbIX 3HaUeHUsX a. [logseaenune ntoros. CaMoolleHKa 3HAHUM.
3JEMEHTHI OMUCATEJBHON 9 9

CTATUCTHUKMU (IlpnioxeHue k
3aIa4YHUKY)




40. | JlaHHBIC U PSIIBI TAHHBIX. 2 3 [TocTanoBka 1eny 1 3a1a4 Ha Kaxa0M ypoke. [ImanupoBanue yueOHOM
YIOpsiA04CHHBIC PS/IbI JAHHBIX, JIEATEIIbHOCTH Ha ypoKe U goma. [loaBenenne urtora Ha ypoke: 4TO HOBOT'O
TabJIMIBI PaCTIpe/IeIeH s y3HaJIH, 4eMy Hayduuch. CaMOKOHTPOIIb.

41. | Yacrota pe3yabTrara, Tabiuia 2 3
pacrpezesnenus 4actot. [IponeHTHbie COop, ananu3z, 00001IeHIE U TPEICTABICHUE CTATUCTHYECKON HHPOPMAIIIH B
4aCTOThI BHJIC TaOIHI] ¥ 1uarpamm. Munu npoexm.

42. | I'pynnupoBKa JaHHBIX 2 3
NTOI'OBOE ITOBTOPEHUE 7 10 [TocTranoBka 1enu v 3a1a4 Ha Ipy MOBTOPEHUU MaTepuana. [lnanuposanue

y4eOHOU JesTeIbHOCTH Ha ypoke u qoma. [lonBenenue urora, KOppeKIus
3HaHu. CaMOKOHTPOJIb.
Hroro 102 136




6.4. Auareopa. 8 knacc

Ne Conep:xaHue yueOHOIo MaTepuasa Kon-Bo | Kon-Bo XapakTepucTHKA OCHOBHBIX BU/I0B JeSITEJIbHOCTH YUYEHUKA
4acoB 4acoB (Ha ypoBHe y4eOHBIX JeilcTBHIi)
3 9/H 4 u/u
INOBTOPEHHUE KYPCA AJITEBPbI 3 6
7 kn1acca
I'naBa 1. AITEBPANYECKHUE 20 20
JAPOBU
1. | OcHoBHBIC TOHATHS 1 2 [TocranoBka uenu u 3anad. [InanupoBanue yueOHOIl 1eATEIHHOCTH HAa YPOKE
2. | OCHOBHOE CBOWCTBO anredpanyecKon 2 4 n noma. [logsenenue uTora Ha ypoke: 4To HOBOTO Y3HAIIN, YEMY HAYYWIIKCh.
Ipobu CaMOKOHTpOJIb U KOppeKIIUs 3HaHUN. UTeHne yueOHUKa C 1eJIbI0 OCBOCHUS
3. | CnoxeHue U BEIYMTAHUE 2 2 HOBBIX 3HAaHUH, U3BJIEUEHNE UH(POPMAILIK B COOTBETCTBUU C TEMOM ypoKa U
anredbpanveckux apodeii ¢ 3a/laHueM y4yHuTels. BrinonHeHue yrnpaxxHeHUu! 1o MpaBuiLy, 00pasiy u
OJIMHAKOBBIMH 3HAMEHATEISIMU ITOPUTMY MIPHU HAXOXKJICHUH JONYCTHMBIX 3HAaYCHUH anreOpandeckoit 1poou,
4. | CioxeHue U BEIYUTAHUE 3 5 COKpAIIIeHUH anre0panyeckux aApoOel, MpUBEAeHUH K HAUMEHbIIEMY O0IIeMy
anreOpandeckux Apodeii ¢ pa3HbIMU 3HaMEHATEJNI0, CII0)KEHUH, BRIYNTAHUN, YMHOKCHHUHU U JICIIEHUH PoOeH,
3HAMEHATEISIMH BO3BEICHUU JIPOOH B CTEIEH, MPE0O0pa30BaHUM BhIPAXKEHUI, CoJIepKaIIUX
KOHmpO]ZbHaﬂ pa60ma No | 1 1 CTCIICHb C OTPULIATECIBHBIM IIOKA3aTCJIEM, PCIICHUU pallMOHAJIBHBIX
5. | YMHOXEHNE U JeIeHre 2 3 ypaBHeHMH. [Touck u oT00p KOpHEH pallioOHaIbHOTO YpaBHEHHUS.
anrebpanuecknx apobeii. Bossenenue MonenupoBaHue pealbHBIX CUTYaIU C ITOMOIIBIO PAallHOHATBHBIX
anreOpanuecKoil IpoOH B CTETICHb YPaBHCHHUIL.
6. | IIpeoOpa3oBaHue parMOHATBHBIX 3 3
- Pa6ora B nape u rpymnre.
7. | IlepBbie mpencTaBICHHS 0 peHICHAH 2 3 ITonBenenune uroros. CaMOOLIEHKA 3HAHUN
paIMoOHAIBHBIX YPABHCHHIMA
8. | CreneHsb ¢ OTpULIATENHHBIM IIEITBIM 3 3
roKazareseM
Koumponvnas paboma Ne 2 1 1
[naga 2. ©YHKIMS y = Vx. 18 25
CBOVICTBA KBAJIPATHOTI'O
KOPHA
9. | PaumonanpHbBIE YnCIa 2 2 ITocranoBka nenu u 3anad. [ImanupoBanme yaeOHOM NESTEIHHOCTH HAa YPOKE




10. | ITonsiTHE KBaapaTHOTO KOPHS U3 2 3 u goMma. [logseaeHne ntora Ha ypoke: 4TO HOBOI'O y3HAJIU, YEMY HAyUUIIUCH.
HEOTPULIATEILHOIO YHCIIA CamokoHTposib. CaMOCTOATENIbHOE U3YyUEHHE MaTepualia yueOHHKa,
11. | UppauuonaibHble yncia 1 2 u3BIIcUYeHUE YUeOHOH NH(OPMAIIK O MHOKECTBE PALIMOHATIBHBIX U
12. | MHOXXeCTBO ACHCTBUTEIbHBIX YHCENT 1 2 VPPaLMOHAIBHBIX YACE KaK YaCTH MHOKECTBA JICUCTBUTEIIBHBIX YUCEIL,
13. | dynkmms y = V/x, ee cBoiicTBa n 2 3 OCMBICICHUE €€ 1 [IPUMEHEHUE B y4eOHoll nesirensHocTH. M300parkeHue
rpauk qucel Ha YUCIIOBOW NPSAMOM, CpaBHEHHE, BBIIIOJIHEHHE apU()METHUECKUX U
14. | CoiicTBa KBafPaTHBIX KOPHEIl 2 3 anredpanvecKux JACUCTBUI HA MHOXKECTBE JIEWCTBUTEIILHBIX YUCEIl. 3aMKCh
15. | TIpeo6pasoBanue BhIpakeHuii 4 5 palMoHaIbHBIX YKCET B BUJIE OOBIKHOBEHHON U JIECSITUYHOM MEPHOANYECKON
. , )
COJIEPIKALLIMX OMEPALIHIO H3BJICYESHNs napo6u. IIpukuaka BO3MOKHOCTH MPeICTaBICHIs] OOBIKHOBEHHOU Apo0u B
KBaJ[PATHOTO KOHSI BUJIE KOHEUHOM JiecATH4YHOM qpodu. Pabora no npasmity u o o6pasiy.
Konmponvnas paboma Ne 3 1 1 CocraBieHnue aroputMa. 3HaKOMCTBO € METOJIOM JJOKa3aTeIbCTBA OT
16. | Mozyiib 1€iiCTBHTENBHOTO YnCIa 3 4 npotuBHoOro. M3yuenue cpoiicts Gpynkimii y = v/x,y = |x|, mocrpoenue ux
rpa¢ukoB. [loctpoenue u ureHre rpadMKOB KYCOUHBIX (DYHKITHHA.
[Ipumenenue rpaduyecKkux METOAOB IIPU PEIICHUN YpaBHEHUI, HEPABEHCTB U
cucreM ypaBHeHuil. VcciienoBanne B3aMMHOTO pacioyioKeHus rpauKkoB
paccMaTpuBaeMbIX GyHKIMH 1 npsMoily = a. IIpoBenenue npeodbpazoBaHuit
BBIPAKEHUH, COAEPKAINX KBaPATHBIN KOPEHB.
PaGora B mape.
[Touck, oGHapykeHHE U YCTpaHEHUE OLIMOOK P BBIITOJIHEHNUN BBIUNCICHUH,
MIOCTPOEHUHU I'paUKOB U MPEOOPa30BaHUN BbIPAKEHUM.
IlonBeneHne UTOrOB: YTO HOBOTO y3HAIIM, YeMY HaydmiInch. CaMOOLIEHKa
3HAHUMU.
I'naBa 3. KBAJIPATUYHAS 18 24
k
OYHKIUA. DYHKIUA y = -
17. | ®ynknus y = kx?2, ee cBoiicta u 3 4 [TocranoBka Lenu U 3a/1a4 Ha KaxaoM ypoke. [InmanupoBanue yueOHo
rpadux JESTENIbHOCTH Ha ypoke U oma. [loiBeenue urora Ha ypoke: 4To HOBOT'O
T . .
18. DyHKIHA Y = ~, ee cBOICTBA U rpaduk 3 4 Y3HaQJIH, 4eMy HaydrJIuCch. CaMOKOHTPOJIb M CAMOOIIEHKA SI;I(aHI/H/I. H3zyuenue
X o o SR 2., =F o = 2
Konmponvnas paboma Ne 4 1 1 rpaduuecKkux Mosenel u cBoMcTB GpyHkumid y = kx*,y = oy =ax®+ bx +
19. | Kak mocTpouTs rpadpyk GyHKIUHY = 2 3 c. UccnenoBanne 3aBUCUMOCTH TPAaPUKOB (PYHKITUI OT 3HAUCHHI

f(x + 1), eciu u3BecTeH rpaux

kod(durmenton. [IpoBeneHne aHATIOTUH MKy aHATUTHYCCKUM 3aJIaHUEM




Gynkumn y = f(x)

KBaJpaTUuHOi GyHkuuu B BUAe y = a(x + )2 + muy = ax? + bx + c.

20. | Kak moctpouTts rpaduk GyHKIUN 2 2 HabntoneHue u ncciiegoBaHue B3aMMHOTO PaciioylosKeHus rpaduka
y = f(x) + m, ecnu uzBecreH rpaduk ¢byakuuny = f(x)u rpapukoB pyakmmin y = f(x + 1),y = f(x) + m,y =
byukiuny = f(x) f(x + 1) + m, 060011eHKEe PE3yILTATOB HAOIIOICHUS B BUJIE IIPABHIIA.
21. | Kak noctpouts rpaduk GpyHKIUU 2 3 CocraBieHue anropuTMOB MOCTPOSHHE MapadoIIbl, TUIIEPOOIIBI, TOCTPOCHHUS
y = f(x + 1) + m, eciu u3BecTeH rpaduka GyHKLIUHU C y4ETOM MapajlIeIbHOIO IIEpeHOCa, PEeLIeHUs
rpaduk pyHkuuny = f(x) KBaJPaTHOT'O YPaBHEHUS IPaPUIECKUM METOIOM.
22. | dynkuus y = ax? + bx + c, ee 3 4 .
CBOMCTBA 1 TpadIK Yuacmue 6 munu npoexmmoti 0esmenvHocmu «Ij unepboaa u napabona Kax
23, | Tpadmaeckoe pemIerme KBaIpaTHER 5 5 Mamemamuyeckue Mooenu peaibHblX CUMyayuiiy.
ypaBHeHUH IMouck perreHus B mpOOIEMHOM CHUTYaIMU B CITy9asX HETOYHOCTH H
Konmponvnas paboma Ne 5 1 1 HEJIOCTAaTOYHOCTH MPUMEHEHHS TpadUuecKoro MeTo/Ia peiIeHrs KBaIpaTHOTO
ypaBHEHUs (TOUKH I1€PEeCeYEeHUs] HETOUHBI WIN CIIUIIKOM Y/AAJIECHBbI).
Pa6ota B mape u rpymre.
[TonBeneHne UTOTOB: YTO HOBOTO Y3HAIIM, UeMy Haydriuch. CaMOOIeHKa
3HaHUM.
I'naBa 4. KBAJIPATHBIE 19 20
YPABHEHUS
24. | OCHOBHBIE IOHSATUS 2 2 ITocTraHOoBKa 1LeNK ¥ 3a/1a4 Ha KaKJIoM ypoke. [InanupoBanue yueOHOM
25. | ®opmyra KOpHEH KBaIpaTHBIX 3 3 NeSITeTPHOCTH Ha Ypoke u JoMa. [loBeienre uTora Ha ypoKe: 4TO HOBOTO
ypaBHEHUH y3HAIM, 4eMy Hay4InIuch. CaMOKOHTPOIIb M CAMOOIICHKA JIOCTHKEHHH.
26. | ParmmonasisHBIe ypaBHEHUS 3 4
Konmpononas paboma Ne 6 1 1 N3yuenune matepuasa ydeOHUKA C LIEIbIO OCBOEHHS MOHATHS KBaJpaTHOTO
27, | Panmonanbane ypasaeHns Kax 1 1 YpaBHEHHSI, €TO KOC)(i)(i)I:IHI/IeHTOB, MOHATHS JCKPHMHUHAHTA. HccnenoBanue
MaTEMaTHUECKIE MOJIENH PEaThHBIX KB/IaTHBIX ypaBHEHU Ha NPEAMET MHCIIA KOPHEH. BriBog popmyinsl 1uis
CUTyaIui BBIMHCIICHUA KOPHEli KBa/IpaTHOTO ypaBHEHMUA. [Tpumenenue hopmyst 1ist
28. | Eme om=a Gopryna xopHed 5 5 peleHust KBaJIpaTHBIX ypaBHeHHUH. CocTaBiIeHNEe allrOpUTMa peIeHus
KBAIDATHOTO YPABHOHHS KBaJ[paTHOTO ypaBHEHHUs. lccinenoBaHne COOTHOMCHHS MEX Ty KOPHIMHU
29. | Teopema Buera. Pasnosenne 3 3 KBa/[paTHOTO yPaBHEHHS H €r0 Koa(ppureHTaMu, U3ydeHue TeopeMsl Bueta
KBA/IPATHOTO TPEXWICHA HA MHOKHTEIH (mpsiMoi 1 0OpaTHOI). f[pHMeHeHI/Ie TEOPEMBI Buera nns cocraBnenus
Konmponvnas paboma Ne 7 1 1 KBaJIpaTHBIX YpaBHEHH, 0100pa KOpHEH MPUBEIEHHOTO KBaIPaTHOTO

ypaBHEHHS, Pa3JIOKEHUs KBaIPaTHOTO TpexXwieHa Ha MHOXKHUTENH. OcBoeHHe




METOIOB PEUICHHUs aIre0panyecKnX ypaBHEHUH, CBOASALINXCS K KBAJAPATHBIM.
MoenrpoBaHue pealbHBIX CUTYAIUHA C TIOMOIIBIO KBaIPATHBIX U
paIMOHANBHBIX YPaBHEHUH. Yyacmue 6 MuHu npoekmuoil 0esimenbHoCmu
«Keaopammnovle ypasnenus Kax mamemamuieckue MoOeau PeaibHbix
cumyayuity. OCyIecTBICHUE CAMOKOHTPOJIS PEIICHHUSI, TIONCK M YCTPAaHECHUE
OIITHOOK.

I'naBa 5. HEPABEHCTBA 15 19
30. | CBoiicTBa YMCIIOBBIX HEPABEHCTB 3 4 [TocranoBKka Lenu U 3a/1a4 Ha KaxxaoM ypoke. [InmanupoBanue yueOHoi
31. | UccnenoBanue GyHKIIUH HA 2 3 NesTeIbHOCTH Ha Ypoke U joMa. [logBeeHne urora Ha ypoke: YTO HOBOTO
MOHOTOHHOCTb y3HaJu, 4eMy Hayduinch. CaMOKOHTPOJIb U CAMOOLIEHKA JOCTUKEHUH.
32. | Pemenne TMHEHHBIX HEPABEHCTB 3 3 CamocTosTenbHOe YTeHNE YIeOHHKA C [ENIBbI0 TOUCKAa NHPOPMALIUU 1
33. | Pemtegue KBaJIpaTHBIX HEPABECHCTB 3 4 HU3YyUCHUs MAaTCpUuajla Ha 3aIaHHYIO TECMY. I/IJ'IJII-OCTpaLII/I}I CBOMCTB YHCJIOBBIX
Konmponvnas paboma Ne 8 1 1 HEPaBEHCTB HAa KOOpAUHATHOM npsmoi. MccnenoBanne QyHKIuii Ha
34. | IlpubnmxeHHbIC 3HAYCHUS 2 2 MOHOTOHHOCTH C IIOMOILBIO CBOWCTB YUCJIOBBIX HEPABEHCTB. [[puMenenue
NEHCTBUTEIBHBIX YHCE TIpaBUJI IPH PELICHUU HEpaBeHCTB. McciaenoBanne B3aMMOCBSI3U PEIICHUH
35. | CranpgaprHsiit By uncia 1 2 KBaJIpaTHOT'O HEPABEHCTBA U PACIIOIIOKEHUS 1apaboJibl OTHOCUTEIHHO
npsiMmoit Ox. Y CTaHOBJIEHHE B3aUMOCBSI3U MEXIy KO3(PhHUIIMEHTOM a
KBaJpaTHOI'O HEPABEHCTBA, 3HAKOM HEPABEHCTBA U HAJTMYMEM PELIECHUN MTPU
OTPHUIIATENILHOM JAUCKpUMUHaAHTE. lccienoBanue KBaapaTHOTO ypaBHEHUS C
napaMeTpom Ha uncio KopHeil. [louck, oOHapykeHue U ycTpaHeHHe OUTMO0K
B pEIICHUY JIMHEHHBIX U KBAaJIpaTHBIX HEPABEHCTB. Yuacmue 6 npoexmmou
desmenvHocmu «Moodenuposanue peanbHbvix cUmyayutl ¢ HOMOUbIO
K8aopammuuix Hepagencmey u «I 0e ucnonv3ylomes 4ucia, 3anucanHvle 8
cmanoapmuom gude? ». OLIEHKA U IPUKUIKA Pe3ysibTaTa B IPUOIMKEHHBIX
BBIYUCIICHHSIX.
SJIEMEHTBI KOMBUHATOPUKHU 6 10
(ITpunoxkeHue K 3a1a4HUKY) 6 10 [TocTanoBka 1enu u 3a1a4 Ha Kaxa0M ypoke. [ImanupoBanue yaeOHOM

[Ipocreitmme kKOMOMHATOPHBIE 3a/1a4H.
Opranu3oBaHHBI TTepedOp BapHAHTOB.
HepeBo BapuantoB. KomOunaropHoe
MPaBUIIO YMHOKEHUS

JESATEIIbHOCTH Ha ypoKe U foma. [lonBenenne urora Ha ypoke: 4To HOBOTO
y3HaJIH, YeMy Haydmiiuch. CaMOKOHTPOJIb U CAMOOLIEHKA JOCTHKEHUH.
Habmtonenue, ycraHOBIEHHE 3aKOHOMEPHOCTH NP iepebope BapuaHTOB,
MOCTPOSHHH JiepeBa BAPHAHTOB, BHIBO/ MPaBUJIa KOMOMHATOPHOTO




yMHOXeHUS. Munu npoexm « Kombunamopuka 80Kpy2 Hacx.

HNUTOI'OBOE INIOBTOPEHHUE 16 [TocTaHoBKa LM U 3a/1a4 [IpU OBTOpEeHUHU MaTepuana. [lnanuposanue
y4eOHOH J1esTebHOCTH Ha ypoke U 1oMa. [Togsenenne urora, Koppekuus
3HaHuil. CaMOKOHTPOJIb.
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6.5. Adareopa. 9 kaacc.

Ne Copaepxxanue yueOHOIro MaTepuasa Kon-so | Koxa-Bo XapakTepucTHKAa OCHOBHBIX BH/I0B 1eSITeJIbHOCTH YYeHHKA
4acoB 4acoB (Ha ypoBHe y4eOHBIX JelcTBHUIl)
3 9/H 4 u/u
INOBTOPEHHUE KYPCA AJIT'EBPBI 3 4
8 kiacca
I'naBa 1. HEPABEHCTBA C 16 22
OJHOM NEPEMEHHOM.
CUCTEMbI 1 COBOKYIIHOCTH
HEPABEHCTB
1. | JluneiiHble U KBaJpaTHbIC HEPABEHCTBA | 3 3 ITocranoBka nenu u 3anad. IlnanupoBanue yueOHON AATENBHOCTH HAa YPOKE U
2. | PanmonanbHbIe HEpaBEHCTBA 3) 3) noma. [lonBenenue urora Ha ypoke: YTO HOBOT'O Y3HAJIM, YEMY HAyUUIIHCh.
3. | MHokecTBa U Oiepaliy HaJ HUMH 3 4 CaMOKOHTpOJIb ¥ KOppeKLus 3HaHUH. UTeHne yueOHUKa C LEeJIbI0 OCBOCHUS
4. CucreMsbl palMOHAIILHBIX HEPABEHCTB 4 5 HOBBIX 3HAHWH, N3BJICUCHHIC I/IH(l)OpMaIII/II/I B COOTBETCTBUHU C TEMOU YpOKa u
Konumponvnas paboma Ne 1 1 1 3aJJaHMeM y4YuTelsl. BelnosHeHue yrpa)xHeHUH o IpaBuity, oopasiny u
QITOPUTMY IIPH PELICHUH HEPABEHCTB U CUCTEM HepaBeHCTB. MccnenoBanue
3HAaKOB HEpaBEHCTBA HAa YMCIIOBBIX IPOMEKYTKAX, OTOOp pe3ysIbTaToB
pemenusd. Ilouck, oOHapyxeHue u ucnpasienue omnook. [loasenenne
ntoroB. CaMOOIIEHKA 3HAHUM.
I'1asa 2. CHCTEMBI YPABHEHUM 15 21
5. | OCHOBHBIE OHSATHS, CBA3AHHBIE C 4 6 [TocranoBka uenu u 3anad. [InannpoBanue yueOHOM eATEIBHOCTH HA YPOKE U
CHCTEMaMHU yPaBHCHUI 1 HEPABEHCTB C noma. [logsenenue urtora Ha ypoke: 4TO HOBOTO y3HAJU, YEMY HAYUUJIUCh.
ABYMA NICPEMCHHBIMU CamOoKOHTPOJb. CaMOCTOSATENBHOE U3yUEHHE MaTepHala YI4eOHHUKa,
6. | Mertoapl pemieHus CHCTEM ypaBHEHUH 3) 6 . .
= u3BJIeUYEeHUE YueOHOI nH(pOpMAIK O METOJaX PEIICHUs! CHCTEM YpaBHEHUI.
7. | Cucrembl ypaBHEHUI KaKk 5 8 .
MATEMATHIECKHE MOJEIH PeaTbHbIX WuTerpanus 3HaHui 10 anredpe ¥ reOMeTpUH MPpU U3YYEHUH U HpI/IMCHCI;II/IPI B
cHTYaIwmit pELIEHNN 3a]]a4 TEM PACCTOSIHUE MEXAY ABYMs TOUKaMH B KOOPJIMHATHOU
Koumponshas paboma Ne 2 1 1 IJIOCKOCTH, YpaBHEHHE OKPYKHOCTHU U ypaBHeHHe MpsiMoil. [IpumeHenue

rpadUyecKuX METOA0B MPH PEIICHNN YpaBHEHH, HEPABEHCTB U CUCTEM
ypaBHeHUi. McciienoBanye B3aMMHOTO PacIooXKeHHs TpaKOB YpaBHEHHH
MPSIMOH, TTapa0oJIBl, TUTIEPOOITBI U JIP. C OKPYKHOCTHIO. MoenupoBaHue
peaJIbHBIX CUTYyalluii B BUJE cUcTeM ypaBHeHUI. OcBOEHUE HOBOTO BU/JA 3a7a4




Ha MPOM3BOAUTENBHOCTE. Yuacmue 6 npoekmuotl oesmenvrocmu « Cucmemol
VPABHeHUll KaK MamemMamuydeckue Mooelu pealbHulx cumyayuily, «KuzHo
BOKpYe HAC: 3a0ayu Ha npou3gooumenvHocmsy. Pabota B nape, rpynme. [Touck,
oOHapyKeHHE U yCTpaHEHHUE OMIMOOK MPU BHITIOJTHCHUH BHIYHCIICHUH,
MOCTPOCHHUH TPa(UKOB U TPEOOPA30BAHNY BHIPAKCHHM, PEIICHUH YPaBHCHHUI,
BXOAAIIMX B cuctemy. O1ieHKa IOCTOBEPHOCTH U HHTEPIPETALHS pe3y/IbTaTa
pemieHus. IlonBeneHre UTOTOB: YTO HOBOTO y3HAIHM, YEMY HAYUHIIHCh.
CaMoOOIIeHKa 3HAHUI.

I'naBa 3. YUCJIOBBIE ®YHKIIUH 25 29

8. | Onpenenenue YMCIOBOM QyHKIUH. 4 5 ITocTraHoBKa L€y M 3a/1a4 Ha KakJIoM ypoke. [InanupoBanue yueOHOM
O6nactp ornpeneneHusi, 006JacTb NeSITeIbHOCTH Ha ypoke U oma. [loiBeienue urora Ha ypoke: 4To HOBOTO
3Ha4eHUH PYHKLIUU y3HaJIH, 4eMy Hay4driinch. CaMOKOHTPOJIb M CaMOOLICHKa 3HaHUi. Onucanue

9. | Crocobut sanaus GpyHKIuM 2 3 cBoitcTs bynkumit y = kx?,y = %, y=ax?+bx+cy=+Vxy=|x|.

10. | Croiictea pyHKuuit 4 5 HccnenoBanue pyHkuuid. 3aganue QyHKUUN pa3HbIMU CIIOCOOaMU U

11. | Yernble 1 HeYeTEbIe {)yHKIH 3 3 nocrpoeHue rpadukos. M3yueHne HOBBIX CBOWCTB (DYHKIUN: YETHOCTD U
Konmponvnas paboma Ne 3 1 1 HeueTHocTh. MccnenoBanue GpyHKIMI HAa YeTHOCTh U HEYETHOCTD COTJIACHO

12. | ®ynxuun y = x™,n € N, ux cpoiictsa | 4 4 anroputmy. U3ydenue cBoictB Gynkiuit y = x™ (n € N), y = x~™ (n € N),
n rpadukn — = y = V/x, moctpoenne ux rpaduxos. [Ipumenenue rpagukoB GyHKIHMIT K

13. | Oyrkmm y = x™",n € N, ux cofictsa | 3 4 pELIEeHNIO0 YpaBHEHU, HEPABEHCTB, CUCTEM YPaBHEHUI U HEPAaBEHCTB. Yuacmue
H rpaguKu - 6 npoexmmuou desmenvrocmu « Onucanue peanbHbiX NPOYEcco8 ¢ NOMOUWBIO

14. | ®ynxuns y = Vx, ee cpoiictsa u 3 3 epaghuxos pynxyutty = x™ (n € N), y = x~" (n € N)». Ilouck peuieHus B
rpauk pOoOJEMHON CUTYallMH: HETOYHOCTh U HEJIOCTaTOYHOCTh TPUMEHEHHUS
Konmponvnas paboma Ne 4 1 1 rpaguYecKoro MeTo/1a pelieHns ypaBHEeHHAA = X', — [0 aHAJIOTHH C

pelienreM pooeMbl X% = d. 3HAKOMCTBO ¢ HOBOM MaTreMaTHYECKOM
MOJIENBI0 VX,
I'naBa 4. IPOTPECCHUHA 16 18

15. | YucnoBsle Mocie10BaTeIbHOCTH 4 6 [TocTanoBka menu u 3ama4 Ha ypoke. [imanupoBanne yueOHON qesTeTbHOCTH HA

16. | Apudmernueckas nporpeccus 5 5 ypoke u noma. [lonBeneHne utora Ha ypoke: 4TO HOBOTO y3HAJIIU, YEMY

17. | T'eomeTpuueckas mporpeccus 6 6 Hay4dwsiichb. CaMOKOHTPOJIb M CAMOOLIEHKA TOCTHKEHUM. V3yuenue maTepuana
KOHmpO JIbHAS pa6oma MNo 5 1 1 yqeGHHKa C IEJIbI0 OCBOCHUSA MOHATUSIMU: ITOCIIECA0BATEIBHOCTD, 3alaHNE




MOCTIeI0BATENbHOCTH, TpaUK 1Mocne10BaTeIbHOCTH, (hopMyIa N-Tro YieHa.
OcBoeHue MOHATHI apupMeTHUECKas U T€OMETPUYECKasi IPOrPECCHH, BHIBOJL
dbopMyIl N-TO YWieHa, CYMMBI WICHOB KOHEUHON apu(hMETHICCKON U
F€OMETPUYECKON ITPOrPECCUU, XapaKTEepUCTUUECKUX CBOMCTB. MccnenoBanue
MOCTIeIOBATEIBHOCTEH, B TOM YHCIIE apU(PMETUIECKON B T€OMETPHUIECKOM
nporpeccuii. Beinonnenue ynpaxHeHuil Ha IpuMeHeHue Gopmya N-ro 4ieHa,
CYMMBI 4WJICHOB KOHEYHOU apu(METHUECKON ¥ TEOMETPUIECKOM MTPOrPECcCHH,
XapaKTepUCTHUECKUX CBOUCTB. MojenupoBaHue OaHKOBCKUX PAacUeTOB C
nmoMoIisio porpeccuit. Pabora B rpynmne. Yuacmue 6 npoexme «llpozpeccuu
Kak mamemamuyeckue mMooenu peanvHulx cumyayutiy. OCyIIECTBICHUE
CaMOKOHTPOJIsI penieHusi, 00Hapy>KeHHe, TOUCK U YCTPAaHEHUE OMIMOOK.

I'nasa 5. 9JIEMEHTbBI 12 18
KOMBUHATOPHUKMN,
CTATUCTUKHA U TEOPUU
BEPOSITHOCTEM

18. | KomOunaTopHbIe 3a1auu 3 5) [TocTanoBka 1enu u 3a1a4 Ha Kaxa0M ypoke. [InmanupoBanue yueOHOM

19. | Crartuctuka — nu3aiiHn nuHbopMauu 3 5 JesATEeIbHOCTH Ha YpoKe U 1oMa. [loaBeneHre utora Ha ypoke: YTO HOBOT'O

20. | TIpocrelinmme BEpOSTHOCTHBIC 3aJ1a4H 3 5 y3HaJH, 4eMy Hayduiinch. CaMOKOHTPOJIb M CAMOOIIEHKA JIOCTHKEHUH.

21. | DkcniepuMeHTaIbHbIC JaHHBIE U 2 4 HaGmronenue, ycraHoBieHHE 3aKOHOMEPHOCTH TIPH Iepedope BapuaHTOB,
BEPOSATHOCTH COOLITHIA MIOCTPOCHUH JiepeBa BapHAHTOB, BBIBO/ MpaBUiia KOMOWHATOPHOTO YMHOXKEHUSI.
Koumponvras paboma Ne 8 1 1 VYyacTtue B mpoBeneHnn sxcnepumenta. Coop, 00paboTka U peicTaBlICHNUE

nHpopmanuu. O3HAKOMIIEHHE C HOBOM MaTeMaTUYeCKOW MOJETBIO —
KJIACCMYECKON BEPOSATHOCTHOM CXEMOM U pUMeHeHue GopMyJIbl ISl TocueTa
BEpPOSITHOCTH. MaremMaTnueckoe MOAEIHPOBAHNUE MPOCTEUIINX BEPOSITHOCTHBIX
cutyaruii. Munu npoexm «Hepwl u seposmuocmu coobimuiiy.
HNUTOT'OBOE IOBTOPEHUE 15 21 ITocTanoBka Lienu U 3a1a4 IpU NIOBTOPEHUH MaTepuaina. [lnanuposanue
KYPCA AJIT'EBPBI 9 knacca yueOHOM JesTeNbHOCTH Ha ypoke u qoma. [lonBeneHne utora, KOppEKIIus
3HaHui. IloaroroBka K UTOrOBOM aTTecTaly no MareMatuke. CaMOKOHTPOJIb.
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6.6. TI'eomerpusi. YMK « I'eomerpus,7-9» A. I'. Mep3asika

7 kaacce

=
a
2 s Conepskanue y4e6HOro KosnuecTBo XapaKTepUCTHKA OCHOBHBLIX BH/I0B JEATEILHOCTH YUeHUKA
= o o
é g MarepuaJjia 4acoB (Ha ypoBHe yUeOHBIX JeilcTBHIl)
s
=
I'naga 1
IIpocreiimmue 15
reoMerpu4eckue GUrypol
U UX CBOHCTBA
1 Touku u npsMble 2 IIpugooums ipuMepbl FTEOMETPUIECKHUX (QUTYD.
Onucwiéame TOUKY, TPSIMYIO, OTPE3OK, JT OJL.
2 OTpe30k 1 ero JnHa 3 ¥> HPAMYIO, OTp YT YT
Dopmyauposams.:
3 | Jlyu. Yron. U3mepenue yrios 3 onpeoenenus.; PaBHBIX OTPE3KOB, CEPEIMHBI OTPE3KA, PACCTOSIHUS MEK/TY JBYMSI TOUKAMH,
4 | Cmexube 1 sepTHKATHHBIE 3 JIOTIOJTHUTEIBHBIX JIydell, pa3BEPHYTOTO YIiia, PABHBIX YIJIOB, OUCCEKTPHCHI YIIa, CMEKHBIX
o Y BEPTHKAIIBHBIX YIJIOB, IEPECEKAIOIINXCS PAMBIX, TIEPIIEHUKYIIAPHBIX IPAMBIX,
HEPIEHIUKYIIAPA, HAKJIOHHOM, PACCTOSHUS OT TOYKH JIO MIPSAMOIA;
b 2 2
5 lleprenmKynspHbIe IpsAMBbIE 1 ceoticmaéa: PacIooKEeHUs TOUEK Ha MPSIMON, U3MEPEHUSI OTPE3KOB U YIIIOB, CMEXKHBIX U
AKCHOMEI 1 BEPTHKAIBHBIX YIJIOB, IEPIEHANKYISPHBIX MPAMBIX; OCHOBHOE CBOWCTBO MPSIMO}A.
Knaccugpuyuposamo yrisi.
TosTopenne u 1 Jlokazbieams.: TEOPEMBI O IEPECEKAIOIIMXCS TIPAMBIX, O CBOWCTBAX CMEXKHBIX
CHCTEMATH3aIIHs yIEOHOTO BEPTHKAIIBHBIX YIJIOB, O €IMHCTBEHHOCTH IPSIMOM, MEPIEHIMKYIAPHON JaHHOM (CiTy4aii,
Marepuaia KOT'/Ia TOYKA JIEKHUT Ha JAHHOM HPSAMOi).
KOHTpOHBHaﬂ pa60Ta Neo 1 1 Haxooumo JUIMHY OTPE3Ka, rpadyCHYIO MEPY yriia, UCIIOJIb3yA CBOICTBA UX H3MepeHHI>i.

H306pasxcams ¢ TOMOIIBIO YEPTEKHBIX UHCTPYMEHTOB FreOMETPHUECKUE (PUTYPBI: OTPE3OK,
JIy4, YTOJ, CM@XKHbIE€ U BEPTUKAJIbHbIE YIJIbl, IEPIICHIUKYJISIPHBIE IPSIMbIE, OTPE3KU U JIYUH.
llosachsams, 4TO TaKOE aKCUOMa, OTIPEECIICHUE.

Pewamy 3aaun Ha BEIYUCIIEHUE U 10KA3aTEJIbCTBO, IIPOBOSI HEOOXOAUMBIE JOKa3aTEIbHbIE

paccyxaeHHUs




]
a
2 8 Coaep:xanue yueOHOTo KoJsmmuecTBo XapakTepuCcTHKA OCHOBHBIX BH/IOB J1eAATe€IbHOCTH YYeHHKA
S g MarepuaJjia 4acoB (Ha ypoBHe y4eOHBbIX AeHCTBHIA)
m ]
=
I'naea 2 18
TpeyrojbHuKkH
7 PaBHBIE TpEYTrOJIBHUKH. 2 Onucvléams CMBICT TIOHATHS «paBHBIE QUTYpBD». [IpUBOANTE TPUMEPHI PaBHBIX UTYP.
Bricora, menuana, H300pasxcames M HAXOAUTH HA PUCYHKAX PAaBHOCTOPOHHHE, paBHOOEAPEHHBIE,
OucceKTprca TpeyroJbHUKa MPSIMOYTOJIBHBIE, OCTPOYTOJIBHBIE, TYIIOYTOJIbHBIE TPEYTOJILHUKN M UX SJIEMEHTHI.
o o Knaccugpuyuposams TpeyroibHUKH 110 CTOPOHAM H YTJIaM.
8 [lepBslii U BTOPOI PU3HAKH 5 puyup peyr p yr
Dopmynuposamy:
paBeHCTBA TPEYTOJIHHUKOB
onpeoeieHus; OCTPOYTOJIbHOTO, TYIOYTOJIBHOTO, MPSIMOYTOJILHOTO, PaBHOOEIPEHHOTO,
9 | PaBHOOenpeHHbIN 4 PaBHOCTOPOHHETO, PA3HOCTOPOHHETO TPEYTOIBLHUKOB; OUCCEKTPHUCHI, BHICOTHI, MEUAHbI
TPEYTOJbHUK U €TO CBOWCTBA TpEYTroJbHUKA; paBHBIX TPEYIOJIbBHUKOB; CEPEAUHHOI0 NIEPICHAUKYIIIPa OTPE3Ka; IepuMeTpa
10 | [Ipu3Haku paBHOOEIPEHHOTO 2 TpeyroJipHiKa,
TPeyroMbHITKA ceolicmea: paBl:I’Oﬁe,[[peHHOFO TPEYroJbHUKA, CEPEMHHOTO MEPIEeHANKYIIIpa OTpe3Ka,
OCHOBHOTO CBOWCTBA PaBEHCTBA TPEYIOJIbHUKOB;
11 | Tperuii npu3HAaK paBEeHCTBA 2 NpU3HAKU: PAaBEHCTBA TPEYTOJIbLHUKOB, PABHOOEAPEHHOTO TPEYTOJIbHUKA.
TPCYTOJIBHHKOB Jloxazvieamsb TEOPEMBI: O €IMHCTBEHHOCTH MPSIMOU, IEPIECHANKYIIPHON JaHHOU (Ciyyai,
12 | Teopemst 1 KOTI'JIa TOUKA JIEKUT BHE IaHHOW NPSMOIi); TpU MPU3HAKA PaBEHCTBA TPEYTOJbHUKOB;
MIPU3HAKU PaBHOOEAPEHHOTO TPEYTOJIbHUKA; TEOPEMBI O CBOMCTBAX CEPEINHHOTO
TlosTopenne u 1 TEPIEHANKYIIAPA, PABHOOEAPEHHOTO U PABHOCTOPOHHETO TPEYTOJILHUKOB.
CHCTEMaTH3AIHA yIeOHOTO PazvscHamp, 4TO TAKOE TEOPEMA, OIUCHIBATE CTPYKTYPY TeopeMbl. OOBACHATH, KAKYIO
Marepuaia TEOPEMY Ha3bIBAIOT OOPATHON JaHHOM, B YéM 3aKIIIOUAETCS METO/ JOKA3aTEIbCTBA OT
KOHTpOHLHaﬂ paGOTa No 2 1 IIPOTHUBHOTO. HpI/IBO)]I/ITI) IIPUMEPHBI UCIIOJIB30BaHUA OTOTO METO/JAa.
Pemrate 3a1aun Ha BBIYMCIICHHUE U I0KA3aTEIBCTBO
I'naga 3
ITapauieabHbie npsvMbie. Cymma 16
YIJI0B TPEyroJibHUKA
13 | IlapannenbHble IpsMBIE 1 Pacnosnasams Ha yepTexkax napasiebHbIE TPSMBIE.




]
a
2 8 Coaep:xanue yueOHOTo KoimuecTBo XapaKkTepuCcTHKA OCHOBHBIX BU/J0B JIeSITEJIbHOCTH YYeHUKA
S g MarepuaJjia 4acoB (Ha ypoBHe y4eOHBbIX AeHCTBHIA)
m ]
=

14 | IlpusHaku napamieabHOCTH 2 N306paxaTh ¢ MOMOIIBIO TMHEWKHN U YTOJIbHUKA MMapalIe/IbHbIEC MPSMBIE.

MPSAMBIX Onucwviéams yriibl, 00pa30BaHHBIC MTPU NIEPECEUCHUU JABYX MPSAMBIX CEKYILEH.
o Dopmynuposams.

15 | CpolicTBa mapauIeIbHbIX 3 pIMYIUP

IpAMBIX onpeoeneHus: TAPAIIEIbHBIX MPSAMBIX, PACCTOSTHUS MEXAY NapauieIbHbIMU MPSMBIMU,
BHEILIHETO YIJIa TPEYTOJIbHUKA, TUIIOTEHY3bl U KaTeTa;

16 CyMMa yriioB TpeyroJibHuKa 4 ceoticmaa: apayeNbHbIX MPSMBIX; YIJIOB, 00pa30BaHHbBIX MPH MEPECEUCHUH apalieIbHbIX

17 | TIpsmoyrobHbIif IPAMBIX CEKYLIEH; CyMMBI YIIOB TPEYTOJbHUKA; BHEIIHETO YIJIa TPEYTOIbHHKA;
TPeyroTBHHK COOTHOMICHUH MEX Ly CTOPOHAMH U YIIIaMU TPEYTONbHIAKA; PAMOYTOIILHOIO TPEYroMbHHKa;

OCHOBHO€ CBOWCTBO ITapaJUICIbHBIX MPSMBIX;

18 | CpoiicTBa IPAMOYTrOIBHOIO 2 NPU3HAKU. TIAPAIIIEIBHOCTH MPSAMBIX, PABEHCTBA MIPSIMOYTOJIbHBIX TPEYTOJIbHUKOB.
TPCYroJIbHHKa loxazvieams: TEOPEMBI O CBOMCTBAX MAPAJUICIBHBIX MIPAMBIX, O CYMME YIJIOB TPEYTOJIbHUKA,
KonrpossHas paGora Ne 3 1 0 BHEIIIHEM YIUIE TPEYTrOJIbHUKA, HEPABEHCTBO TPEYTOJIbHUKA, TEOPEMBI O CPABHEHUU CTOPOH

U YTJIOB TPEYTrOJbHUKA, TEOPEMBI O CBOMCTBAX IPSIMOYIOJIBHOIO TPEYTOJIbHUKA, TPU3HAKU
NapajieIbHbIX MPSMBIX, PABEHCTBA MPSMOYTOJIbHBIX TPEYTOJIbHUKOB.
Pewams 3a1aun Ha BBIYKCIIEHUE U JOKA3aTEIbCTBO
I'nasa 4
OKpyKHOCTb U KpYT. 16
I'eomeTpuyeckne mMocTrpoeHust

19 | 'eomeTpryeckoe MecTo 2 Tosacnams, 4TO Takoe 3ajjaua Ha MOCTpOeHue; reomeTpudeckoe Mecto Touek (I'MT).
ToueK. OKpyKHOCTb U KpYyT IIpuBogute npumeps: I MT.

o H306pasicams Ha pUCYHKaX OKPYKHOCTh M €€ JIEMEHTBHI; KacaTeJIbHYI0 K OKPY>KHOCTH;

20 | Hekoropsle cBoiicTBa 3 P PHCYH Py ’ yro pyx ’

OKPYKHOCTb, BIIUCAHHYIO B TPEYTOJIbHUK, U OKPYKHOCTB, OIIUCAHHYIO OKOJIO HETO.
okpyxHocTH. KacaTtenbHas k N
OKPYKHOCTH OnurceIBaTh B3aMMHOE PACIIOIOKEHUE OKPYKHOCTH U ITPSIMOIA.
Dopmynuposams.
21 OnucanHast ¥ BIHCaHHAI 3 onpeodenenus; OKPYKHOCTH, KPyra, UX JIEMEHTOB; KacaTeIbHON K OKPY>KHOCTH;

OKPY’KHOCTHU TPCYTOJIbHUKA
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22 | 3a1auu HA IOCTPOECHUE 3 OKPY’KHOCTH, OIIMCAHHOW OKOJIO TPEYTOJIbHUKA, U OKPYKHOCTH, BIMCAHHOW B TPEYTOJIbHUK;
23 | MeTox reoMerpayeCKIX MecT ceoucmea: CEpEAMHHOrO NEPIEHNKYILAPA KaK I'MT; 6uccekrpucs yria kak ' MT;
TOUeK B 3a7a4aX Ha KacaTeJIbHOW K OKPYKHOCTH; IUAMETPa U XOP/Ibl; TOUKHU NIEPECEUCHUS CEPEIUHHBIX
MOCTpOeHH® MEePIEeHIUKYISPOB CTOPOH TPEYTOJIbHUKA; TOYKHU MePeceUeHUs OMCCEKTPUC YTIIOB
TPEYTOJIbHUKA;
[ToBTOpenue u 1 NPU3HAKY KaCaTEIbHOM.
cucTemMaTu3anus y4eOHOoro Jloxazvieamsb: TEOPEMBI O CEPEAMHHOM MEPIICHAUKYIsIpe U OuccekTpuce yria kak [MT;
Marepuaia 0 CBOMCTBax KacaTeiabHOW; 00 OKPYKHOCTH, BHMCAHHON B TPEYTOJIbHUK, OMUCAHHON OKOJIO
Koutposbhas pabora Ne 4 1 TPEYroJIbHUKA; MPU3HAKU KacaTeIbHOM.
Pewams 0cHOBHBIE 3214l HA TOCTPOEHUE: TIOCTPOEHHUE yTIila, PABHOTO IaHHOMY;
MOCTPOCHUE CEPEANHHOTO MEPIICHIUKYISIpa JAHHOTO OTPE3Ka; OCTPOEHUE TPSIMOH,
MPOXOAANIEH Yepe3 JaHHYIO TOUKY U MEPIEHIUKYIISIPHONU JaHHOM NPSIMO; TOCTPOCHUE
OMCCEKTPHUCHI IAaHHOTO YTJIa; TOCTPOEHUE TPEYTOJIbHUKA TI0 IBYM CTOPOHAM U YTy MEXIY
HUMHM; 110 CTOPOHE U ABYM NPUJIEKAIIUM K HEH yriam.
Pemars 3amaun Ha nocrpoenne merogom ['MT.
Cmpoumb TpEyroibHUK 10 TPEM CTOPOHAM.
Pewams 3a1aun Ha BBIUKCIIEHUE, JOKA3aTEIbCTBO U IOCTPOEHUE
O0o0menne
U CHCTeMaTH3alus 5
3HAHMH YYAIIMXCH
VYrpaxHeHus U1 TOBTOPEHUS Kypca 4
7 xnacca
Konrponsnas padora Ne 5 1
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I'naea 1 22
YeTbIpEéXyroJabHUKH
1 YeThIpEXYroJIbBHUK U €T0 2 llosachams, 4TO Takoe YETHIPEXYroIbHUK. ONUCHIBATH JIEMEHTHI YETHIPEXYTOJIbHUKA.
3JIEMEHTHI Pacnosnasams BeIyKIIbIE U HEBBITYKJIbIE YETHIPEX YT OJIbHUKH.
5 Tapamenorpamy. CeoicTsa 2 H306pasxcams n HAXOAUTH HA PUCYHKAX YETHIPEXYTOJIBHUKH PA3HBIX BUJOB U UX JIEMEHTHI.
napajuiesorpamma Popmymuposam:
onpedeneHus; TApaJIeIorpaMMa, BbICOTHI IapajlIeIorpaMMa; MpsIMOYToJIbHUKA, poMOa,
3 [pusnaku mapasiesorpaMma 2 KBaJpaTa; CpeAHEN JIMHUM TPEYTOJIbHUKA; TPANELUH, BBICOThI TPANELUHU, CPEIHENU JTUHUU
4 TTpSIMOYTONLHIK 2 TpaNeLH; UeHTPATBHOTO YIIIa OKPYKHOCTH, BIIMCAHHOIO YIJla OKPYKHOCTH; BIHCAHHOTO 1
ONMCAHHOTI'O YETBIPEXYTOJIbHUKA,
5 Pomb 2 ceoticmaa: TapajjenorpaMmma, npsMoyrojbHUKa, poM0Oa, KBajipaTa, CpeTHUX JTUHUN
6 Ksazpar 1 TPEYroJIbHUKA U TPAIeUH, BIUCAHHOIO yIjla, BIUCAHHOTO U ONIMCAHHOTO
YETBIPEXYTOJIbHUKA;
Kontposnbras pabora Ne 1 1 npusHaKy: NapauiesiorpaMma, pAMOYTOJILHUKA, pOMOa, BIMCAHHOTO U OIIUCAHHOTO
7 CpeHH;[;[ JIUHUS 1 YETBIPEXYTONbHUKA.
TpPeyroNbHUKA Lloxazvieamsb: TEOPEMBI O CYMME YIIIOB YETBIPEXYTOJIBHUKA, O IPAalyCHOU Mepe BIIMCAHHOTO
yTria, 0 CBOMCTBAX M MpPU3HAKaX MapajuieorpaMMa, IpsiMOyroJibHUKa, poMOa, BIMCAHHOTO U
8 Tpanenus A OIMCAHHOT'O YETBIPEX YT OJIbHUKA.
9 IleHTpanbHbIC U BIUCAHHBIC Ilpumensimv U3y4EeHHBIE ONPENIEICHUS, CBOMCTBA U TPU3HAKYU K PEIICHUIO 33]1a4
YTJIBI
10 | BriucaHHbIE U ONIMCAaHHBIE 2
YETBIPEX YT OJIbHUKU
KonrtponsHast padora Ne 2 1
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I'naea 2 16
IHoxoOue TpeyroJIbHUKOB
11 | Teopema ®aneca. Teopema o 6 Dopmynuposamy:
IIPONOPILIMOHAIIBHBIX OTPE3KaX onpeoenenue TOA0OHBIX TPEYTOJIbHUKOB;
ceoticmeéa.; MEeJIMaH TPEyroJibHUKa, OMCCEKTPUCHI TPEYTOJIbHUKA, IIEPECEKAIOIIUXCS XO
12 | [lonoOHbIE TPEYTOIBHUKU 1 el peyr ’ P Tpeyr - 11ep m PA,
KacaTeJIbHOU U CeKyIleH;
13 | IlepBslit npu3HaK N0A00US S npu3Haxky NoJo0usl TPEyroJbHUKOB.
TPEYTOJILHUKOB [Hoxazvieamn:
14 | Bropoii 1 TpeTHii mpU3HAKY 3 meopemvl: Daneca, 0 IPONOPLHUOHAIBHBIX OTPE3KAX, O CBOMCTBaX MEAMAH TPEYTOJIbHUKA,
T006HS TPEYrOTBHHKOB 6PIC(36KTpPICLI TPEyroJbHUKA; ) }
ceoticmaéa. TIEpeCeKaloLUXCsl XOp/, KacaTelbHON U CeKyIleH;
Kontponeras pabora Ne 3 1 npu3HaKu NOJ00Us TPEYTOJIbHUKOB.
IIpumenamo v3ydeHHbIE ONIPENETICHHS, CBOMCTBA U MPU3HAKH K PELICHUIO 3a/1a4
I'nasa 3
Pemienue npsiMoyroJibHbIX 14
TPEYroJbHNKOB
15 | MeTpuyeckue COOTHOLIEHHUS 1 Dopmynuposams.:
B IIPSIMOYTOJIBHOM onpedeneHus; CUHyca, KOCUHYCa, TAHT'€HCa, KOTAHI€HCa OCTPOTO YIiia IPSIMOYTOJIbHOTO
TPEYTOJIbHUKE TPEYroJbHUKA,;
ceoticmaéa. BhIpaXKarollue METPUYECKUE COOTHOIICHHUS B IPSMOYTOJIbHOM TPEYTOJIbHUKE U
16 | Teopema IlTudaropa 5 P i p PAMOYT peyro
COOTHOILIEHUS MEX/1y CTOPOHAMH U 3HAYEHUSMHU TPUTOHOMETPHUECKUX (DYHKLIUN B
KontponbHas padora Ne 4 1 MIPSAMOYTOJIBHOM TPEYTOJIbHUKE.
17 | TpurosomerpHueckue 3 3anucvisams TPUTOHOMETpUYECKHE (POPMYIIBI, BEIPAXKAIOLIUE CBA3b MEXKIY

(GYHKIIUM OCTPOro yria
IIPSIMOYTOJIBHOTO

TPUTOHOMETPUUECKUMHU (PYHKIIUSIMU OJJTHOTO U TOTO YK€ OCTPOro yria.
Pewams psiIMOYTOJIbHBIE TPEYTOJIBHUKHU.
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TPEyroJibHUKa Hoxkazvieams:
meopemy 0 METPUYECKUX COOTHOLIEHUSAX B NIPSIMOYTOJIbHOM TPEYTrOJIbHUKE, TEOPEM
18 | Pemenue npssMOyrojabHBIX 3 pemy P PAMOYT peyr » TCOPEMY
[Mudaropa;
TPEYTrOJIbHUKOB
@opmynel, CBA3BIBAIOILUE CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC OJJHOI'0 M TOTO %€ OCTPOro
Kontponbnas pabora Ne 5 1 yria.
Bv1600ums 0CHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO M 3HAYEHHUSI CUHYCA, KOCUHYCA,
TaHreHca ¥ KoTaHTeHca Jiist yrioB 30°, 45°, 60°.
IIpumensimob N3y4eHHbIE ONPEEIICHUS, TEOPEMbI U (POPMYJIbI K PELICHUIO 3a1a4
I'nasa 4
MHOroyroJibHuKH. 10
IInomaabs MHOTOYroOJILHHKA
19 | MHOroyronbHuKN 1 llosacHsams, 4TO TAKOE IUIOIIAJb MHOTOYT OJIbHHKA.
OnuceiBaTh MHOTOYT'OJIbHUK, €TI0 3JIEMEHTBI; BBITYKJIbIE U HEBBITYKJIbIE€ MHOTOYTOJIbHUKH.
20 | [lonsaTe nuowmanu 1 yr ’ ’ YK YK yr
MHOTOYTOMIbHHEA N300pakaTh 1 HAXOUTh HAa PUCYHKAX MHOTOYTOJIBHUK U €T0 JIEMEHThI; MHOTOYTOJIbHHUK,
' BIIMCAaHHBIN B OKPYKHOCTb, U MHOTOYTOJIbHUK, OTUCAHHBIN OKOJIO OKPYKHOCTH.
[Inomane NpsAMOyronbHUKA
Dopmynuposams.
21 [Inomraae mapamienorpaMma 2 onpedeneHuys; BIMCAHHOTO U OIMCAaHHOTO MHOTOYTI'OJIbHUKA, TUIOIIA I MHOTOYTOJIbHHKA,
22 | Inomas TpeyrompHIKa 2 PaBHOBEIIMKHX MHOIOYTOJIbHHUKOB;
OCHOBHbIe C80licmaa TUIOIIAId MHOTOYTOJIbHUKA.
23 | Inomazns Tpanenunu 3 Lloxazvieamsb: TEOPEMBI O CYMME YIJIOB BBIITYKJIOTO N-yrOJIbHUKA, IIJIOLAIU
KouTponsHas paGota Ne 6 1 MPSIMOYTOJIbHUKA, IJIOAAN TPEYrOJdbHUKA, MUIOMAAN TPATEeIHH.
IIpumensmsb N3ydeHHBIE ONPECIICHUS, TEOPEMbI U (HOPMYJIBI K PELICHHUIO 3a1a4
IToBTOpEHUE
U CHCTEeMATH3alus 8

y4eOHOro MmaTepuaJa
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YnopakHeHus A1 HOBTOPEHUs Kypca 8 7
KJlacca
KonTponbnas padorta Ne 7 1
Hroro 68
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I'naea 1 16
Pemienne TpeyroJibHuKoOB
1 CuHyc, KOCUHYC, TAHT€HC U 2 Dopmynuposams.
kotaHreHc yria ot 0 go 180 onpedeneHus: CUHyca, KOCUHYycCa, TaHTeHca, KoTanreHca yria ot 0 1o 180 ;
C60UCmME0 CBA3H JUIMH JUaroHaJlel ¥ CTOPOH IapajuleIorpaMMma.
2 Teopema KocHHYCOB 3 8 o p P P
Dopmynuposamsv U Pa3bsCHATH OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO. BhIUHCIATH
3 Teopema cunycos 3 3HaYEHUE TPUTOHOMETPUICCKON (DYHKITUU YTJIa TI0 3HAUYCHUIO OJTHOM M3 €T0 3aJIaHHBIX
4 Pemenue TpeyroiabHUKOB 3 bynKuit.
Dopmynuposams 1 OKa3bIBaTh TEOPEMBI: CUHYCOB, KOCUHYCOB, CJIE€ACTBHSI U3 TEOPEMBbI
5 DopMyJIBI JUIS HAXOXKICHHS 4 KOCHHYCOB ¥ CHHYCOB, O IUIOLIaJH1 ONMCAHHOIO MHOI'OYTOJIbHUKA.
IJI0AaaH TpEYTOIbHUKA 3anucvlieams 1 10Ka3bIBATh (POPMYIIBI ISl HAXOXKEHUS TUIOIIAIU TPEYroJbHUKA, PAINyCOB
KouTponsHas paGora Ne 1 1 BIIMCAaHHOW U ONMCAHHOM OKPYKHOCTEH TPEYroJIbHUKA.
Ipumenamo v3y4eHHbIE ONIPEIETICHUS, TEOPEMBI U (POPMYIIBI K PELLICHUIO 33124
I'nasa 2 8
IIpaBu/ibHBIE MHOIOYIOJbHUKH
6 IIpaBuibHbBIE 4 llosacHsamy, 4TO TaKOE LIEHTP U LIEHTPAJIbHBIN YTOJ1 IPaBUIBHOIO MHOTOYTOJIbHUKA, CEKTOP U
MHOTOYT'OJIbHUKU U UX CErMEHT Kpyra.
CBOICTBa Dopmynuposamu.:
onpedeneHue PAaBUILHOTO MHOTOYTOJIbHUKA;
7 JUInHa OKPY>KHOCTH. 3 pe P T ’
c6oticmea PABUIIBHOTO MHOTOYTOJIbHHKA.
[Tmomans kpyra .
/Jloka3zvleams CBOICTBA MPABUIIBHBIX MHOTOYTOJILHUKOB.
Konrposbhas padora Ne 2 1 3anucvisame M pazbACHITH (HOPMYIIBI ITTMHBI OKPY>KHOCTH, TUIOIIAN KPYTa.

3anucwvieamsv 1 10Ka3bIBaTh (JOPMYIIBI JIIMHBI TyTH, IUIOMIAAN CeKTOopa, GOpMyJIbl 1JIs
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HaXO0XJCHUS PaZliyCOB BIIMCAHHOM U ONMCAHHON OKPYKHOCTEH IIPABUIIBHOTO
MHOT'OYT'OJIbHUKA.
Cmpoumsb ¢ TOMOUIBIO HUPKYJIS U IMHENKN IPABUIIbHbIE TPEYTOJIbHUK, YEThIPEX YT OJIbHUK,
LIECTUYTOJIbHUK.
IIpumensmob N3ydeHHBIE ONPEIEIICHIS, TEOPEMBI U (HOPMYJIBI K PEHICHHUIO 3a71a4
I'naea 3
JdexapToBbl 11
KOOPJAMHATBI HA IJIOCKOCTH
8 Paccrosinue Mexny AByMs 3 Onucvieams IPSIMOYTOJIBHYIO CUCTEMY KOOPJIMHAT.
TOYKaMH C 3aJaHHBIMH Dopmynuposams. onpeAeIcHUE ypaBHEHUs GUTYpbl, HEOOXOIUMOE U JOCTATOYHOE YCIOBHS
koopauHaTamu. KoopauHatet NapajuIeIbHOCTU JBYX MPSMBbIX.
CeperHBI OTPE3Ka 3anucvieamov 1 10Ka3bIBaTh (POPMYIIBI PACCTOSTHUS MEXY ABYMS TOUKaMH, KOOPAUHAT
CepeNHbI OTpE3Ka.
9 VYpaBHeHHEe QUTYPBI. 3 B P I[a P 5 . .
b1600UMb yPaBHEHUE OKPYKHOCTH, OOLIIEE YpaBHEHHE MTPSIMON, ypaBHEHHUE MPSMOIL C
YpaBHEHHE OKPYKHOCTH yP Py » ootee yp p - YP p
YTI0BBIM KO3 GUITUEHTOM.
10 YpaBHEHHE MPSMOH 2 okazvieams HEOOXOIUMOE U JOCTATOYHOE YCIOBHE NapalJIeIbHOCTH JIBYX MPSMBIX.
11 | Vriosoii kosbdumment 2 Ipumenamo n3ydeHHbIE ONPENETICHUS, TEOPEMBI U (POPMYIIBI K PELLIEHUIO 33124
IpsAIMOI
KonTtponsHas padora Ne 3 1
I'naga 4 12
BekTopsl
12 | [lonsTue BekTOpa 2 Onucviéamsb TIOHATUS BEKTOPHBIX U CKAISIPHBIX BEIHUYUH. WIITIocTpupoBaTh MOHTHE
BEKTOpA.
13 Koopaunats! BekTopa 1 p
Dopmynuposamy:
14 | CnoxxeHue U BBIYUTAHNE 2
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g
BEKTOPOB onpeodenenus; MOyl BEKTOpa, KOJUJIMHEAPHBIX BEKTOPOB, PABHBIX BEKTOPOB, KOOPIUHAT
15 | YmHOxXeHHE BekTOpa Ha 3 BEKTOPA, CYMMbI BEKTOPOB, pa3HOCTH BEKTOPOB, IPOTUBOIIOJIOKHBIX BEKTOPOB, YMHOXKEHUS
Weo BEKTOPA HA ACII0, CKAIAPHOTO NPOU3BEACHUA BEKTOPOB;
c6olicmea: PaBHBIX BEKTOPOB, KOOPJIMHAT PABHBIX BEKTOPOB, CII0’KEHUS BEKTOPOB,
16 CrasipHOe IPOU3BEICHNC 3 KOOpJIMHAT BEKTOpa CyMMBbI U BEKTOpPAa PA3HOCTH ABYX BEKTOPOB, KOJJIMHEAPHBIX BEKTOPOB,
BEKTOPOB YMHOKEHUS BEKTOPA Ha YUCII0, CKAISIPHOI'O IIPOU3BEIEHUS JIBYX BEKTOPOB,
Koutposbras pabota Ne 4 1 MEPIEHIUKYISIPHBIX BEKTOPOB.
Lokazvieams TEOPEMBL: 0 HAX0XKJIEHHUH KOOPAUHAT BEKTOPA, O KOOPJUHATAX CYyMMBbI U
Pa3HOCTH BEKTOPOB, 00 YCIOBUU KOJUTMHEAPHOCTH JIBYX BEKTOPOB, O HAXOXKICHUH
CKaJIIPHOTO IIPOU3BEIEHUS JIBYX BEKTOPOB, 00 YCIIOBUH MEPIEHAUKYISIPHOCTH.
Haxooums KOCUHYC yrila MEXy IBYMsI BEKTOPAMH.
IIpumensimy N3ydeHHBIE ONIPECIICHUS, TEOPEMbI U (HOPMYJIBI K PELICHUIO 3a1a4
I'naea 5
I'eomeTpuueckue 13
npeodpa3zoBanusi
17 | JIBmxeHue (mepeMelieHue) 4 IIpusooums ipuMepsl IpeodbpazoBaHus GUryp.
¢urypsl. [lapannensHbiit OnuceiBath peodpazoBanus GUryp: mapaienbHbIN IEPEHOC, OCeBasi CHMMETPHS,
IIEPEHOC LIEHTpaJIbHAsi CHMMETPHUS, TIOBOPOT, FTOMOTETHS, 1To1o0ue.
18 | OceBas u UeHTpanbHas 4 Popmynuposams: .
caverpum. TToopor onpeodenenus. TBUKEHUS; PaBHBIX QUTYp; TOUEK, CUMMETPHYHBIX OTHOCHTENbHO NPAMOL;
TOUYEK, CHMMETPUYHBIX OTHOCUTEIBHO TOUYKHU; (PUTYPBI, UMEIOIIEH 0Ch CUMMETPHUH; (PUTYPBI,
19 | T'omorerus. [logobue puryp 4 MMEIOLIEH LIEHTP CUMMETPHH; TIOI00HBIX BUTYD;

KonTponbnas padora Ne 5

ce0licmea. IBYKEHHS, MapauIeIbHOTO MepeHoca, 0CEBOM CUMMETPHUH, IIEHTPATbHOM
CUMMETpPHUH, TOBOPOTA, TOMOTETHUH.

Jloxazvieamsb TEOPEMBI: O CBOMCTBAX MapaUICIbHOTO MTEPEHOCa, OCEBON CUMMETPHH,
LEHTPATBHOW CHMMETPHUHU, TIOBOPOTA, TOMOTETHH, 00 OTHOIIIEHUH TUTOMIACH MOT00HBIX
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cZa‘ 8 Coaepixanue yueOHOro KonunyectBo XapakTepucTHKA OCHOBHBIX BU/I0B JeSITEJIbHOCTH YUYeHHKA
s = MarepuaJia 4acos (Ha ypoBHe yUeOHBIX JeilcTBHIA)
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TPEYTrOJIbHUKOB.
Ipumenamo v3ydeHHbIE ONIPEETICHHS, TEOPEMbI U (POPMYIIBI K PEILICHUIO 3324
IloBTOpPEHME
M CHCTEeMATH3ALNA 10
y4eOHOro MmarepuaJia
YnpakHeHus A HTOBTOPEHUs Kypca 9 9
KJjlacca
KonTponbnas padora Ne 6 1
Hroro 68




6.9.

I'eomerpus. YMK «I'eomerpus. 7-9» JI.I'. Atanacsana.7 Kiace

Conep:kanue y4eOHOTO

&
MaTcpHaJa E 2 g XapaKTepuCcTHKA OCHOBHBIX BU/0B AeATEJIbHOCTH Y4EeHHKA
s "~ &
=z
I'naea 1. llpocreiimme
reomMerpuyeckne GUIrypbl U UX 15
CBOlicTBa
1. Touku u npsmbIe 2 IIpugooums ipuMepbl FTEOMETPUUECKUX (QUTYD.
2. Orpesox i ero wmmHa 3 Onucvieams TOUKY, IPSIMYIO, OTPE30K, JIy4, yroJl.
Dopmynuposams.:
3. Jlyu. Yron. M3mepenue yrios 3 onpedenenus.; PaBHBIX OTPE3KOB, CEPEIUHBI OTPE3Ka, PACCTOSHHUS MEK/LY ABYMS TOUKAMH,
4. CMEKHbIE H BEPTHKATHHBIE YLITbI 3 JIONIOJTHUTENBHBIX JTydel, pa3BEPHYTOIO YIiia, paBHBIX YIJIOB, OUCCEKTPHUCHI YIJIa, CMEXHBIX
U BEPTUKAIbHBIX YIJIOB, IEPECEKAIOIIUXCS MPSAMBIX, IEPIEHIUKYISAPHBIX MPSAMBIX,
5. IleprneHIUKYISAPHBIC HPAMBIC 1 MEPIEHIUKYIIAPA, HAKIIOHHOM, PACCTOSHUA OT TOYKH 10 IPSIMOU;
6. AKCHOMBI 1 ceoticmaéa: PacIoIoKEeHUs TOUEK Ha MPSIMON, U3MEPEHUSI OTPE3KOB U YIIIOB, CMEXHBIX U
BEPTUKAJIBHBIX YIJIOB, IEPIEHANKYISIPHBIX IPSIMBIX; OCHOBHOE CBOMCTBO ITPSIMOM.
IToBTOpPEHME U cUCTEMATU3ALMS 1 Knaccuguyuposamp yrbL.
y1ebHoro marepuana Jlokazbieams.: TEOPEMBI O IEPECEKAIOIIMXCS TIPAMBIX, O CBOWCTBAX CMEXKHBIX
KonTponsHas pabota Ne 1 1 BEPTUKAIBHBIX YTJIOB, O €IMHCTBEHHOCTH MPSAMOU, IEPIICHANKYIIPHOMN JaHHOM (Cy4ai,
KOTIJIa TOUKA JIEKHUT Ha TaHHOM MPsIMOI).
Haxooums nnuny otpeska, rpaJyCHYI0 Mepy yIJa, UCHOJIb3Ysl CBOMCTBA X U3MEPEHUH.
H306pascams ¢ TOMOIIBIO YEPTEKHBIX UHCTPYMEHTOB F€OMETPHUECKUE (PUTYPBI: OTPE3OK,
JIy4, YTOJ, CME@XKHbIE€ U BEPTUKAJIbHbIE YIIIbl, IEPIICHIUKYJIIPHBIE IPSIMbIE, OTPE3KU U JIYUH.
llosachsams, 4TO TaKOE aKCUOMA, OTIPEIECIICHUE.
Pewams 3aaun Ha BBIYUCIICHUE U JI0KA3aTEIbCTBO, IPOBOSI HEOOXOIMMBbIE
JI0Ka3aTeNbHbIE PACCYKICHUS
I'naea 2. TpeyronbHUKH 18
7. PaBHble  TpeyroibHHMKH.  BeicoTa, 2 Onucviéams CMBICI IOHATHS «paBHbIE GUTYPb». [IpUBOIUTE MpUMeEpBI paBHBIX QUTYP.

MEaraHa, 6I/ICCCKTpI/IC8, TPCYTroJIbHUKA




Coaepixanue yueOHOT o
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MaTepuaja 2 2 S XapakTepuCcTHKA OCHOBHBIX BU/IOB /IeATEJIbHOCTH yYeHUKA
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8. IlepBelii u  BTOPOMl  HIPH3HAKH 5 H3006pasxcams 1 HAXOAUTH HA PUCYHKAX PaBHOCTOPOHHHE, paBHOOEAPEHHBIE,
PaBCHCTBa TPEYTOJIbHNKOB MPSIMOYTOJIbHBIE, OCTPOYTOJIbHBIE, TYIIOYT'OJIbHBIE TPEYTOJIBHUKH U UX 3JIEMEHTHL.
9. PaBHOGEAPEHHBIH TPEYTOMBHAK M €0 4 Knaccugpuyuposams TpeyroibHUKH 110 CTOPOHAM H YTJIaM.
CBOICTBa Dopmynuposanms:
onpeoeieHus; OCTPOYTOJIbHOTO, TYIOYTOJIBHOTO, MPSIMOYTOJILHOTO, PaBHOOEPEHHOTO
10. TMpusHaku PaBHOOEIPEHHOTO 2 P poyr > TYHOYT > IPAMOYT P AP ’
TpeyroNbHUKA PaBHOCTOPOHHETO, PA3HOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPUCHI, BBICOTHI, MEIUAHBI
TPEYTrOoJbHHUKA; PABHBIX TPEYTOJIHHUKOB; CEPEAMHHOIO MEPIEHINKYIIIpa OTPE3Ka;
11. Tperuii IIPU3HAK paBeHCTBa 2 IepUMETpPa TPEYTOIbHHUKA;
TpEYTONIbHHKOB ceoticmaa. PaBHOOEIPEHHOTO TPEYTOILHUKA, CEPEIUHHOTO MEPIEHANKYIISIPa OTPE3Ka,
12. Teopemsl 1 OCHOBHOT'O CBOMCTBA PaBEHCTBA TPEYIOJbHHUKOB;
NPU3HAKU: PAaBEHCTBA TPEYTOJIbLHUKOB, PABHOOEAPEHHOTO TPEYTOJIbHUKA.
[ToBTOpEHUE U CHCTEMATH3ALIUS 1 4 P p A > P pe peyr . . .
5 /Jloka3vleams TEOPEMBIL: O €TUHCTBEHHOCTHU IPSIMOM, IEPIEHANKYIISIPHOMN TaHHOM (Citydaid,
e0HOro MaTepuana . .
ya p KOT'/Ia TOYKa JISKUT BHE JJAHHOU MPSMOi1); TpH MPU3HAKA PaBEHCTBA TPEYTrOJIbHUKOB;
KonTponbnas padota Ne 2 1 MIPU3HAKK PAaBHOOEIPEHHOTO TPEYTOJIbHUKA; TEOPEMBI O CBOMCTBAX CEPEIUHHOTO
NEepIEeHANKYIIApa, PABHOOEPEHHOTO U PABHOCTOPOHHETO TPEYTOJIbHUKOB.
Pasvsacnams, 4TO Takoe TEOpeMa, ONUCHIBATh CTPYKTYPY TeopeMbl. OObSICHSTH, KaKyIO
TEOpeMY Ha3bIBalOT 0OpaTHOM TaHHOM, B YEM 3aKIIIOYAETCsl METO/]I I0Ka3aTeNIbCTBA OT
MpoTUBHOTO. [IpUBOAUTH IPUMEPHI UCIIOJIB30BAHUS ATOTO METO/1A.
Pemiate 3a1aun Ha BBIYKMCIIEHUE U JOKA3aTEIIbCTBO
I'nasa 3. TlapajuieibHble IPSIMbIe. 16
CyMMa yriioB TpeyrojibHUKa
13. TMapautenbHbIe MpsSMbIE 1 Pacnosnasams Ha yepTexax napajiebHbIE IPSMBIE.
14. TIpH3HAKH apAIICALHOCTH PAMBIX 5 N3006paxaTh ¢ MOMOIIBIO TMHEUKHN U YTOJIbHUKA MTapalIeNIbHbIE MPSMBIE. }
Onucvléams yribl, 00pa30BaHHbIE MTPU NEPECCUECHUH JIBYX MPSMBIX CEKYILEH.
15. CaoiicTBa mapasuiedbHBIX MPSIMBIX 3 Dopmynuposams:
16. Cymma yriioB TpeyrojibHHKa 4 onpeodenenus. NApaIIENbHbBIX IPSIMBIX, PACCTOSIHUS MKy MapajlieIbHbIMU TPSIMBIMHU,




Coaepixanue yueOHOT o
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17. IlpsMOyTOBHBIN TPEYTOIBLHUK 2 BHEIIIHETO YyIJla TPEYrOJbHUKA, TUIIOTEHY3bI U KaTeTa;
18. Croiicra IPAMOYTOBHOTO 2 c60UCMEA: TIApaJLIENBHBIX NPSMBIX; YIIIOB, 00pa30BaHHBIX MIPH NEPECCUCHUH
TPeyTONbHHKA NapayliebHEIX IPAMBIX CEKYLIEH; CyMMBI yJI0B TPEYTONbHUKE; BHEIHETO Il
TPEYrOJIbHUKA; COOTHOLIEHUN MEXY CTOPOHAMHU U yIilaMU TPEYrOJIbHUKA;
Kontponbnas padora Ne 3 1 . o .
IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA; OCHOBHOE CBOMCTBO NMApaAJIICIbHBIX IPSIMBIX;
NpU3HaKy. TAPAJUICIBHOCTH IPSIMBIX, PABEHCTBA MIPSAMOYTOJIBHBIX TPEYTOJIbHUKOB.
/loka3vieams: TEOPEMBI O CBOMCTBAaX MAapAJUIEIBHBIX IPSAMBIX, O CYMME YIJIOB
TPEYrOJIbHUKA, O BHEIIHEM YIJIE TPEYTOJIbHUKA, HEPABEHCTBO TPEYIOJIBHUKA, TEOPEMBI O
CPaBHEHHH CTOPOH U YIVIOB TPEYIOJIbHUKA, TEOPEMBI O CBOMCTBAX MPSIMOYTOJIBHOIO
TPEYrOJIbHUKA, IPU3HAKY [1APAJUIEIIbHBIX NPSAMBIX, PABEHCTBA IPSIMOYIOJIbHBIX
TPEYTrOJIbHUKOB.
Pewams 3a1aun Ha BBIYKCIICHUE U JOKA3aTEIbCTBO
I'nasa 4. OKPpYXKHOCTb U KPYT. 16
I'eomeTpuyeckue mocrpoeHust
19. I'eomeTpuyeckoe  MECTO  TOYEK. 2 Toscuame, 4TO TaKoe 3a7a4a Ha MMOCTPOCHHE; reoMeTpruueckoe Mmecto Touek (I'MT).
OKpy:KHOCTb U KpyT ITpuBogute npumeps! I MT.
20. HekoTopble CBOMCTBA OKPY/KHOCTH. 3 H300pasxcame Ha pUCyHKaX OKPYKHOCTb U €€ 3JIEMEHTHI; KacaTeJbHYIO K OKPYKHOCTH;
KacaTenbHast K OKpYKHOCTH OKPY>KHOCTb, BIIUCAHHYIO B TPEYTOJIbHUK, U OKPYXKHOCTH, OIIUCAHHYIO OKOJIO HETO.
OnuceiBaTh B3aMHOE PACIIOJIOKEHUE OKPYKHOCTHU U MPAMOIA.
21. OnucanHas u BIIMCAHHAs 3 P Py p
Dopmynuposams.
OKPY>KHOCTH TPEYTrOJIbHHKA .
onpedeneHus; OKPY>KHOCTH, Kpyra, UX 3JIEMEHTOB; KacaTeJIbHOU K OKPYXHOCTH;
OKPYKHOCTH, OIIMCAHHOU OKOJIO TPEYT'OJIbHUKA, U OKPYKHOCTH, BIIMCAHHOU B
22. 3ajiaum Ha TOCTPOCHUE 3 Py ’ peyr » M OKPYAHOCTH, CatHo
TPEYTOJIbHUK;
23. MeToa TeOMEeTPHYECKHX MECT TOYCK ceolicmea: CepeAMHHOrO nepreHaukymnsapa kak ' MT; 6uccexkrpucsl yria kak [MT;
B 3a/la4ax Ha IIOCTPOCHHUC KacaTeJIbHOW K OKPYKHOCTH; IMaMeTpa U XOP/bl; TOUKHU IEPECEUEHUs CePEANHHBIX
[1OBTOPEHHE U CHCTEMATH3ALHS 1 NEPIIEHAUKYIISIPOB CTOPOH TPEYTOJIbHUKA; TOUKH IepecedeHns OUCCEKTPUC YTIIOB

yueOHOro Marepuana

TPEYTOJIbHUKA;




Coaepixanue yueOHOT o
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Kontposnbnas padota Ne 4 1 NPU3HAaKy KacaTeJIbHOM.
Jlokazvieamsb: TEOPEMBI O CEPETUHHOM MEPICHANUKYIsIpe U OuccekTpuce yria kak ['MT;
0 CBOMCTBax KacareiabHOU; 00 OKPYKHOCTH, BIMCAHHON B TPEYTrOJIbHUK, OMCAHHON OKOJIO
TPEYroJIbHUKA; MPU3HAKU KacaTeIbHOM.
Pewams ocHOBHBIE 3a/1a4 HA TIOCTPOCHHE: TIOCTPOCHUE yTila, PABHOTO JAHHOMY;
MOCTPOCHUE CEPEANHHOTO MEPIICHIUKYJISIpa JaHHOTO OTPE3Ka; MOCTPOCHHUE MPSIMOH,
MIPOXOJIAIICH Yepe3 TaHHYI0 TOUKY U NEPIEeHIUKYIAPHON TaHHOU MPSIMO; TOCTPOCHUE
OMCCEKTPHUCHI IAHHOTO YTIiia; TOCTPOEHUE TPEYTOJIbHHUKA TI0 IBYM CTOPOHAM U YTIIy MEXKITY
HUMHU; TIO CTOPOHE U JABYM IMPHIICKAIIUM K HEH yriiaM.
Pemars 3amaun Ha nocrpoenne merogom ['MT.
Cmpoums TPEYroIbHUK M0 TPEM CTOPOHAM.
Pewams 3anaun Ha BeIUKCIIEHUE, JOKA3aTEIHCTBO U TOCTPOEHUE
O0o0menne
U CHCTEeMATH3AIHA 3
3HAHMH yYalmxcs
YopakHeHus A TOBTOPEHUSI Kypca 2
7 xnacca
Konrtponsnas pabora Ne 5 1
HTroro 68




6.10. T'eomerpusi. YMK «I'eometrpus. 7-9» JI.I'. ATanacsna. 8 kiace

Conep:kanue y4eOHOTO

MaTepuaJa
KonunyectBo XapakTepucTHKAa OCHOBHBIX BH/I0B 1eSITeJIbHOCTH YYeHHKA
4acoB (Ha ypoBHe y4eOHBIX JAelcTBHUIl)
I'naga 1. YeTblpéxXyronibHUKH 22
1. YeTbIpéXyroibHHUK U €T0 IEMEHTHI 2 llosachams, 4TO TaKoe YETHIPEXYroabHUK. ONUCHIBATH JIEMEHTHI YETHIPEXYTOJIbHUKA.
2. Tlapamienorpamm. CroiicTaa 2 ZaCZOSHaGGmb BBIITYKIIbIE 1 HEBBIITYKIbIE YETBIPEX YTOILHHKH.
HapasIenorpaMma 300pasxcame M HAXOAUTh HA PUCYHKaX YEThIPEXYTOJIbHUKH Pa3HbIX BUJOB U UX
3JI€MEHTBHI.
3. [TlpusHaku mapasiesorpaMmma 2 Dopmyauposam:
4. TIpAMOYroIbHUK 2 onpedeneHus: TapaienorpaMmMa, BBICOThI TapajuieIorpaMMa; MpsMOYTroIbHUKa, poMoa,
5 PouG 5 KBaJipaTa; CpeiHeN JIMHUM TPEYrOJIbHUKA; TPAIlELUH, BBICOTHI TPANEL[UH, CPEIHEN JIMHUN
oM
TpaINelLny; HEHTPAIbHOTO yIila OKPYKHOCTH, BIIMCAHHOTO YIJla OKPY>KHOCTH; BIMCAHHOIO U
6. Ksampar 1 OITMCAHHOTO YETHIPEX YT OJIbHUKA;
ceoticmea: apaiiaenorpaMmma, mpsMoyroilbHUKa, poM0Oa, KBajipaTa, CpeITHUX TUHUN
KonTponbnas padora Ne 1 1 P P > HIPAMOYT b ’ pata, ¢p
TPEYroJbHUKA U TPANeINH, BIUCAHHOTO YIjla, BIMCAHHOTO ¥ ONUCAHHOTO
7. Cpensss JIMHUS TPEYroJbHUKA 1 YETBIPEXYTOJILHUKA;
8. Tpanemms 4 npu3HAaKu. TapajenorpaMma, npsMoyrojibHUKa, poM0Oa, BIIMCAHHOTO U OIMCAHHOTO
YETBIPEXYTOJIbHUKA.
9. IleHTpanbHbIC U BIMCAHHBIC YIIIbI 2 Jlokazvieams: TEOPEMBI O CyMME YIJIOB YETBHIPEXYTOJIBbHUKA, O TPAJlyCHON Mepe
10. BrucasHbIe - OICAHHEIC 2 BITCAHHOTO YIUIa, O CBOHCTBAX M NPH3HAKAX Napa/LIeNOrpaMMa, PAMOYTOIbHHK, poMmba,
4eTBIPEXyTOIBHHIKH BIMCAHHOTO U OMHCAHHOTO YEThIPEXYTOIbHUKA.
IIpumensamo N3y4eHHbIE ONPENETIEHUS, CBOMCTBA U MPU3HAKY K PELICHUIO 3a/1a4
KontponsHas padora Ne 2 1
I'naesa 2. Tlono6ue TpeyroibLHUKOB 16
11. Teopema  @aneca. Teopema o 6 Dopmynuposams.
NPONOPIHOHATIBHBIX OTPE3KAX onpeoenerHue oI00HBIX TPEYTOJIbLHUKOB;
12. Tlo06HbBIE TPEYTObHHKH 1 ceolicmea: MeIUaH TPEYroJbHUKA, OUCCEKTPHUCHI TPEYTOJIbHUKA, IEPECEKAIOLINXCS XOP/I,




Coaepixanue yueOHOT o

Martepuajia
KonunuyectBo XapakTepucTHKAa OCHOBHBIX BH/I0B 1eSITeJIbHOCTH YYeHHKA
4acoB (Ha ypoBHe y4eOHBIX A€l CTBHIH)
13. TlepBbrii HPH3HAK o100us 5 KacaTeJIbHOW U CEeKyLIEeH;
TpCYroJIbHUKOB npu3Haxku NoJo0us TPEyroJIbHUKOB.
14. Bropoii u TpeTHil MPU3HAKH 000U 3 Hoxasvieame.
eVTOTbHUKOB meopemvi: Paneca, 0 TPONOPLUUOHAIBHBIX OTPE3KaX, O CBOMCTBAX MEAMAH TPEYTrOJIbHUKA
Tpey . ’
OMCCEKTPUCH TPEYTOJIbHUKA;
KonTponbnas paborta Ne 3 1 CeKTD peyr ’ . .
ceolicmea. TIePeceKarolnXcsl XOp, KacaTeIbHOU U CEKYILEH;
npuU3HaAKU OJ00US TPEYTOJIbHUKOB.
Ilpumensms U3y4eHHbIE ONPEICICHUS, CBOMCTBA U MIPU3HAKHU K PEIICHUIO 3a]1a4
I'naga 3.Pemienne npsiMmoyrojibHbIX 14
TPEeYIroJbHUKOB
15. Merpuueckue COOTHOILCHHUS 1 Dopmynuposams.
B IIPAMOYT'0JIbHOM TPEYT OIbHHUKE onpeodenenus. CUHYCa, KOCUHYCa, TAHT€HCa, KOTAHIT€HCa OCTPOTO yIila MpsIMOYToJIbHOTO
16. Teopema IMudaropa 5 TPEYTOJIbHHKA,
c6oticmea. BBIPAXKAIOINE METPUYECKUE COOTHOLIEHHUS B IPSIMOYTOJIBHOM TPEYTOJIBHUKE U
Konrponbras pabora Ne 4 1 COOTHOIIIEHHUS MEXKy CTOPOHAMH M 3HAYECHUSIMH TPUTOHOMETPUYECKUX (DYHKIUH B
17. Tpuronomerpuueckue byHKIIIH 3 PsAMOYT'OJIbHOM TPEYT'OJIbHUKE.
OCTPOr0  yriia  MpPSMOYTOJIBHOTO 3anucvleams TPUrOHOMETpUYECKUE (OPMYJIBI, BEIPAYKAIOIINE CBSI3b MEXY
TPEYroJbHHUKA TPUTOHOMETPUUYECKMMHU (PYHKIIMAMHU OJTHOTO U TOT'O Y€ OCTPOro yria.
18. Pemeniie [PAMOYTOMBHBIX 3 Pewams npsIMOYTOJIbHBIE TPEYTOJIbHUKH.
TPEYroNLHUKOB lokasvieamo:
K Gora Ne 5 1 meopemy 0 METPUUECKUX COOTHOUICHHSIX B MIPSIMOYTOJIbHOM TPEYTOJIbHUKE, TEOPEMY
[\]
OHTpOJIbHAs padoTa Ne [Mudaropa;
@opmynsi, CBA3BIBAIOLINE CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC OJTHOTO U TOTO K€ OCTPOIo
yria.

Bb1600ums OCHOBHOE TPUTOHOMETPUYECKOE TOXKICCTBO M 3HAUCHHUS CHHYCA, KOCHHYCA,
TaHreHca ¥ KoTaHreHca s yriaoB 30°, 45°, 60°.




Coaepixanue yueOHOT o

MarTepHaJia
KonunuyectBo XapakTepucTHKAa OCHOBHBIX BH/I0B 1eSITeJIbHOCTH YYeHHKA
4acoB (Ha ypoBHe y4eOHBIX A€l CTBHIH)
IIpumensimob N3y4eHHbIE ONPEEIICHUS, TEOPEMBI U (POPMYJIbI K PELICHUIO 3a7a4
I'nasa 4. MHOToyrojibHUKH. 10
IInomaab MHOTOYroOJILHHNKA
19. MHOrOyroJibHUK! 1 loscHamp, 4TO TaKO€ TIJIONIA (b MHOTOYTOJIbHUKA.
20. TomsTHE WUIOMANH 1 OnuceiBaTh MHOTOYT'OJIbHUK, €TI0 3JIEMEHTBI; BBITYKJIbIE U HEBBITYKJIbIE€ MHOTOYTOJIbHUKU.
MHOTOYTOJTHHHKA. I/1306pa>1<a€1> 1 HAXOIUTh HA PACYHKAX MHOTOYTONBHUK H €10 3IEMEHTI; MHOTOYTONBHHUK,
21. TInowas NPAMOYroIbHAKA BIIMCAaHHBIM B OKPYKHOCTb, U MHOTOYTOJIbHUK, ONUCAHHBIN OKOJIO OKPYKHOCTH.
Dopmynuposamo.:
22. I1nomans napauienorpaMmma 2 .
onpedeneHus; BIMCAHHOTO ¥ ONMCAHHOTO MHOTOYT'OJIbHUKA, IOl MHOTOYTOJIbHUKA,
23. TInomans TpeyroabHUKa 2 PaBHOBEJIMKMX MHOTOYTOJIbHUKOB;
OCHOBHble C801CcMea TUIOIAAN MHOTOYTOJIbHHKA.
24. ITnomans Tpanenuu 3 HHan T
/loka3vieams: TEOPEMBI O CyMME YTJIOB BBIITYKJIOIO N-YrOJIbHUKA, MUIOIATN
KonrtponsHas pabora Ne 6 1 MIPSIMOYTOJIBHUKA, TJIOMIAAN TPEYTOJIbHUKA, IIOIIAIN TPAIECIUH.
IIpumensmob N3y4eHHBIE ONPECIICHUS, TEOPEMbI U (POPMYJIBI K PEILISHUIO 3a1a4
IToBTOpEeHHNE U cUCTEeMATH3ANMA 6
yueOHOro MaTepuasa
YnpakHeHus A1 NOBTOPEHUsI Kypca 5
8 kimacca
Konrtponsnas pabora Ne 7 1
Hroro 68




6.11. Teomerpus. YMK «I'eomerpus. 7-9» JI.I'. ATanacsina. 9 kaacc.
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S = Conep:xanue yueoHoro | KosmuectBo XapaKTepuCcTHKA OCHOBHBIX BH/IOB J1eSITeJIbHOCTH YYeHHKA
é 8 MarepuaJjia 4acoB (Ha ypoBHe y4eOHBIX JAelcTBHUIl)
=
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I'naga 1. Pemienne TpeyroJibHUKOB 16
1. CunHyc, KOCHHYC, TaHICHC W 2 Dopmynuposamy:
KoTaHrenc yria or 0 1o 180 onpeodenenus. CUHYCa, KOCUHYca, TaHreHca, KoTanrenca yria ot 0 go 180
2. TeopeMa KOCHHYCOB 3 C601icmaEo CBSA3U JUIMH JUaroHajieil ¥ CTOPOH NapajuieorpaMma.
Dopmynuposams N pa3bsCHATh OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. BRIUMCIATS
3. Teopema cunycos 3 3HaYEHUE TPUTOHOMETPHYECKON (DYHKIMHU yIya [0 3HAYEHHIO OJHOM U3 €ro 3aJaHHbIX
4. PemeHue TPEyroiabHUKOB 3 GyHKIWM.
Dopmynuposams 1 JOKa3bIBaTh TEOPEMBI: CHHYCOB, KOCUHYCOB, CJIEJICTBUS U3 TEOPEMBI
5. ®opMmysbl U1 HAXOXKICHUSI TUIOIIA U 4
TDOVIOTEHIKa KOCHHYCOB U CHHYCOB, O IIJIOLIa/Id OMUCAHHOTO MHOTOYTOJIbHUKA.
pey 3anucwvleams 1 1OKa3bIBATh (HOPMYIIBI 111 HAXO0XKIEHUS TUIOIIAIU TPEYToJbHUKA, PalnyCOB
KonTposnbnas pabora Ne 1 1 BIIMCAHHOM ¥ OTNIMCAHHOM OKPYKHOCTEH TPEYrobHUKA.
Ipumenamo n3y4eHHbIE ONIPENETICHUS, TEOPEMBI U (POPMYIIBI K PELLIEHUIO 33124
I'naga 2. llpaBuibHbIe 8
MHOT0YT0JIbHUKH
6. IlpaBuibHBIE MHOTOYTOJBHHKH M HX 4 Ilosicname, 4TO TaKoe LEHTP U LEHTPAIbHBIN YToJl MPaBUIBHOIO MHOTOYTOJIbHUKA, CEKTOP
CBOMCTBA M CETMEHT KpyTa.
7. JnuHa oxpyxHOCcTH. [Tnomans kpyra 3 Dopmynuposanms:
onpeodeneHue PaBUILHOTO MHOTOYTOJIbHUKA;
KonTponbnas padora Ne 2 1

c6oticmea PABUIIBHOTO MHOTOYTOJIbHHKA.

/loxazvieams CBOWCTBA MPABUIIBHBIX MHOTOYTI'OJIbHUKOB.

3anucvisams N pazbACHATH (HOPMYIIBI ITTUHBI OKPY>KHOCTH, TUIOLIAAN KPYTa.
3anucwvieamsv 1 10Ka3bIBaTh (OPMYIIbI JUTMHBI TyT'H, IUIOIAAN CEKTOpa, (POpMyJIbI 1T
HaXO0XJACHUS PaJiniyCOB BIIMCAHHOM U OMMCAHHON OKPYKHOCTEN ITPABUIIBHOTO
MHOTOYTOJIbHUKA.




]
=g
s = Copepxanue yueoHoro | Konugecrso XapaKTepuCcTHKA OCHOBHBIX BH/IOB J1eSITeJIbHOCTH YYeHUKA
é 8 MarepuaJjia 4acoB (Ha ypoBHe y4eOHBIX JelcTBHUIl)
]
=
Cmpoumbs ¢ TOMOILBIO HUPKYJIA U IMHEHKH NTPaBUIIbHBIE TPEYTOJIbHUK, YETBIPEXYTOJIbHHUK,
LIECTUYTOJIbHHUK.
IIpumensmyb N3ydeHHBIE ONPEACIICHUS, TECOPEMbI U (HOPMYJIBI K PELICHHUIO 3a1a4
I'naea 3. JlekapToBbI 11
KOOPAMHATHI HA IJIOCKOCTH
8. PaccrosiHue MEX/y ABYMsl TOYKaMH C 3 Onucviéams NIPSIMOYTOJIBHYIO CUCTEMY KOOPANUHAT.
3aJlaHHbIMH KOOpAHHATAMH. Dopmynuposams. ONPEACICHUE YpaBHEHUS PUTYPHI, HEOOXOAMMOE U JJOCTATOYHOE
KoopaunaTe! cepeuHb! oTpeska YCJIOBHS TAPAILICIIbHOCTH JIBYX TPSMBIX.
9. Vpasuenue (UIYPBL ABHEHHE 3anucvleams 1 10Ka3bIBATh (HOPMYJIBI PACCTOSHUS MEXKAY ABYMS TOUKAMU, KOOPJUHAT
p yp p
OKPY>KHOCTH CepeIMHbI OTPE3Ka.
10. YpasHenue npsvoi 2 Bvi6ooums ypaBHEHUE OKPYKHOCTH, 001lee ypaBHEHUE NPSMOI, ypaBHEHHE MIPSIMOM C
YTJIOBBIM KO3 PHUIIHEHTOM.
11. VruoBo# koahuumeHT npsamoii 2 Joxazvieams HEOOXOAUMOE U JIOCTATOUYHOE YCIOBHE MAPAJUICIIHOCTH JBYX MPSIMBIX.
Koutponbras paGota Ne 3 1 IIpumensmsb n3ydeHHBIE ONPEEIICHU, TEOPEMBI U (POPMYJIBI K PEILICHUIO 3a71a4
I'nasa 4. Bekropnbl 12
12. Tlonsitue BeKTOpa 2 Onucviéamsb TIOHATUS BEKTOPHBIX U CKAISIPHBIX BEIUUMH. WImocTpupoBarh oHsATHE
13. KoopauHatsl BekTopa 1 BeKTOpA.
Dopmynuposamy:
14. Crnoxenne n BHIYUTAaHHE BEKTOPOB 2 onpeodenenus; MOyl BEKTOpA, KOJUTMHEAPHBIX BEKTOPOB, PABHBIX BEKTOPOB, KOOPIUHAT
15. VMHOKEHHE BEKTOPA HA HHCIIO 3 BEKTOpa, CyMMbI BEKTOPOB, Pa3HOCTH BEKTOPOB, IPOTUBOIOJIOKHBIX BEKTOPOB, YMHOKECHHUS
BEKTOpa Ha YHCJI0, CKAJISIPHOTO ITPOU3BEIECHUS BEKTOPOB;
16. Cransiproe npousse/icHHE BEKTOPOB 3 C801ICM6a: PABHBIX BEKTOPOB, KOOPAWHAT PABHBIX BEKTOPOB, CIIOKCHHUST BEKTOPOB,
KouTponbHas paGora Ne 4 1 KOOpJAMHAT BEKTOpPA CYMMBI U BEKTOPA Pa3HOCTH JBYX BEKTOPOB, KOJJIMHEAPHBIX BEKTOPOB,

YMHO>KEHHS BEKTOpa Ha YHCIIO, CKAISIPHOTO MPOU3BEICHHUS IBYX BEKTOPOB,
MIEPIEHIUKYIISIPHBIX BEKTOPOB.




]
=g
S = Conep:xanue yueoHoro | KosmuectBo XapaKTepuCcTHKA OCHOBHBIX BH/IOB J1eSITeJIbHOCTH YYeHUKA
é 8 MarepuaJjia 4acoB (Ha ypoBHe y4eOHBIX JelcTBHUIl)
]
=
Llokaszvieams TEOPEMBL: 0 HAX0XKJIEHUH KOOPAUHAT BEKTOPA, O KOOPJMHATAX CYMMBI U
Pa3HOCTH BEKTOPOB, 00 YCIOBUU KOJUIMHEAPHOCTH JIBYX BEKTOPOB, O HaX0XJICHUH
CKJIAPHOTO TIPOM3BEIECHUS JIBYX BEKTOPOB, 00 YCIIOBHH MEPIECHAUKYISIPHOCTH.
Haxooums xocunyc yriia Mex1y ABYMS BEKTOPaMHU.
IIpumensmob N3ydeHHBIE ONPEIEIICHIS, TEOPEMBI U (HOPMYJIBI K PEHICHHUIO 3a71a4
I'nasa 5. I'eomerpuyeckue 13
npeodpazoBanus
17. [IBwxenue (miepeMenieHne) QUTYypHI. 4 Ilpusooums ipuMepsl peoOpazoBanus GUryp.
IapasienbHslit mepeHoc OnuceiBath peodpa3oBanus GUryp: napaienbHbIi IEPEHOC, OCEBasi CUMMETPHS,
18. OceBas M IEHTPANbHAS CHMMETPHH. 4 LIEHTpaJIbHAsi CHMMETPHUS, TIOBOPOT, FOMOTETHS, 1T0100ue.
T[oBopoT Dopmynuposams.:
onpeodenenus. TBUKEHUS; PaBHBIX (QUTyp; TOUEK, CAMMETPUYHBIX OTHOCUTENILHO MPSIMOIi;
19. T'omoretus. [Togodue duryp 4 P A P uryp; ’ P o p ’
TOYEK, CAMMETPUYHBIX OTHOCUTEIFHO TOYKH; (PUTYPBHI, UIMEIOIIECH 0Ch CHMMETPHH;
KonTponbnas pabora Ne 5 (burypsl, UMeroIIei HEHTP CUMMETPUN; TOJOOHBIX (HUTYD;
ceolicmea: IBUKEHUS, TTAPAJUIETIHHOTO TIEPEHOCa, 0CEBOM CHMMETPHH, IEHTPATLHON
CUMMETpPHUH, IIOBOPOTA, TOMOTETHH.
Jlokazvieams TEOPEMBI: O CBOMCTBAX MapauIeIBHOTO MEPEHOCa, OCEBOW CHMMETPHH,
LEHTPaJIbHOW CUMMETPHH, IIOBOPOTA, TOMOTETUH, 00 OTHOILIEHHUH IUIOIIAeH MOJOOHBIX
TPEYTrOIHLHUKOB.
IIpumensmsb N3ydeHHBIE ONIPEEIICHUS, TEOPEMBI U (HOPMYJIBI K PELICHHUIO 3a1a4
IToBTOpEHUE
U CHCTeMATH3alus 8
y4eOHOro marepuaJia
VYnpaxHeHus 1715 TOBTOPEHUs Kypca 7




]
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= Conep:xanue yuyeonoro | KoanuectBo XapakTepuCTHKA OCHOBHBIX BH/IOB J1€ATEILHOCTH YUeHHKA
é 8 MarepuaJjia 4acoB (Ha ypoBHe y4eOHBIX JelcTBHUIl)
]
=
9 knacca
Kontponbnas padota Ne 6 1
HTtoro 68
7.  Onmucanme yueOHO-MeTOAMYECKOI0 U MATEPHAIbHO-TEXHHYECKOro o0ecneyeHus 00pa3oBaTeIbHOIO npouecca

HaunmeHoBaHue 00bEKTOB U
Cpe/ICTB MaTePHAILHO-TEX HUYECKOTO
o0ecrieueHus

ITpumeyanus

IIporpammsl

Pabouvas mporpamma Kypca MaTeMaTUKH Juisd 5-6
KJIacCOB 00111€00pa30BaTeNbHbIX YUPEKICHUH /
Bunenkun

Maremartuka: mporpammsl: 7-9 kmaccel /
MopakoBuy

B nporpamme orpeenie s 1eNu U 3a/1a4i Kypca, pacCMOTPEHBI OCOOCHHOCTH
COACPIKaHUA U PE3YJIbTAThl €TO0 OCBOCHUA (J'II/I'-IHOCTHI)IG, MCTAMPECAMETHBIC U
MIPEIMETHBIC); TPEJICTABICHBI COJICPKAHUE OCHOBHOT'O O0IIEr0 00pa3oBaHus 110
MaT€MaTUuKE, TEMaTHYCCKOC INIaHNUPOBAHUE C XapaKTepHCTHKOﬁ OCHOBHBIX BUI0B
JeSITeIIbHOCTH y4allluXCsl, ONMMCAHO MAaTEePUATbHO-TEXHHYECKOE 00eCIIeUeHNE
00pa3oBaTeNBLHOTO Mporecca

YyeOHuKH

Bunenxun H.A., B.M. XKoxos, A.C. Uecnokos, C.H.
[IBapidypa. Maremaruka,5 kmacc. Y4eOHUK IS
00111€00pa30BaTENbHBIX  YUPEIKICHUM. M.:
Mmuemo3suna, 2012 r.

B yueOHuKax peanu3oBaHa riiaBHas 11eJIb, KOTOPYIO CTaBHIIM Iepel cO00M aBTOPHI —
pa3BUTHE JIMYHOCTHU LIKOJBHUKA CPEICTBAMU MaTEMATHUKH, ITOATOTOBKA €0 K
MIPOJIOJIKEHHUIO O0YUYEHHS U K caMOpeaIn3alui B COBPEMEHHOM OOIIECTBeE.

B yueOHUKax mpencTaBlieH MaTepuall, COOTBETCTBYIOUIHHA MTporpaMme U




H.A. Bunenxun, B.M. XKoxos, A.C. YecHokosn, C.H1.
[[IBapuOypn. Maremarnka,6 Kiacc. YUYeOHUK IS
00111e00pa30BaTeNIbHBIX  YUPEIKICHUM. — M.:
Mmuemo3suHa, 2013 r.

Mep3msax A.I'., Ilononckuii B. b., SAxkup M. C.
I'eomerpus: 7 xknacc. YueOHuk. — M.: Benrana —
I'pad, 2013

Mepzmsik A.L'., [lononckuii B. b., Axup M. C.
I'eomerpust: 8 knacc. YueOuuk. — M.: Benrana —
I'pad, 2013

Mep3msax A.I'., Ilononckuii B. b., Skup M. C.
I'eomerpus: 9 knacc. YueOHuk. — M.: BeHrana —
I'pad, 2013

MO3BOJISIIOIIMM  ydamuMcest 5-9 Ki1accoB BBICTpauBaTh UHAUBUAYAIbHbBIE TPACKTOPUU
M3Y4YEeHUs] MaTEMaTHKU 3a cUeT 0053aTeIbHOTO U JOTIOJHUTEIBLHOTO MaTepuaa,
MapKUPOBAHHOW pPa3HOYPOBHEBOM CUCTEMBI YIIPAKHEHUM, OPTraHM30BAHHON MTOMOILM
B pazzene «OTBEThI, COBETHI M PELICHUS», TONOJIHUTEIBHOIO MaTepuaa: pa3JInuHbIX
MIPAKTUKYMOB, UCCIICIOBATEIILCKUX U MPAKTUYECKUX PaboT, TOMANTHUX
KOHTPOJBbHBIX pabOT, HCTOPUYECKOTO U CIIPABOYHOTO MaTepHasa u Jip.

Paboune Terpaau

Mepsmsix A.L, Iononckuii B. b., Axup M. C.
I'eomerpus: 7-9 knacc. Paboune Terpanu Nel, 2. — M.:
BenTana — I'pad, 2013

PaGoune Terpaau npeaHa3HAYCHBI IS OPraHU3aIuu CaMOCTOSTEILHON
NeSTeNbHOCTH yualuxcs. B HUX mpeacraBieHa cucteMa pasHooOpa3HbIX 3aJaHHii
JUISL 3aKpeTIeHUs] 3HaHUHM U OTpaOOTKMU YHUBEPCATbHBIX YUEOHBIX AeMCTBUMA. 3a1aHus
B TETPAJISAX PACIIONAraloTCs B COOTBETCTBHH C COACPKaHNEM yueOHHKOB. Terpaau
TaK)Ke COJIEPXKAT BBHIYMCIUTENbHbBIE MPAKTUKYMBI U KOHTPOJIbHBIE 33JaHUS B
dbopmate EI'D ko Bcem rinaBam yueOHHKA

ﬂHHaKTI/I‘IeCKI/Ie MaTepHuaJibl

Mepznsak A.L'., Ilononckuii B. b., Axup M. C.
I'eomerpus: 7 knacc. Jlugaktuaeckue MaTepuaibl:
cOOpHUK 3371y U KOHTPOJBHBIX padoT. — M.: Bentana
—I'pad, 2013

Mepsmsax A.I'., Tlononckuii B. b., Skup M. C.
I'eomeTpusi: 8 kiacc. JIugakTuueckue MaTepuabl:
cOOpHUK 3371y U KOHTPOJbHBIX padoT. — M.: Bentana
—I'pad, 2013

Mepznsak A.L.,. [Tononckuii B. b, Axup M. C.
I'eomerpus: 9 knacc. J{uiakTuueckne MaTepuabl:
cOOpHUK 3aJ71a4 M KOHTPOJIbHBIX paboT. — M.: Bentana

JunakTrueckre MaTepuanbl 00eCIIeYnBalOT TUATHOCTUKY U KOHTPOJIb KauecTBa
06yT~I€HI/I$[ B COOTBETCTBHUHU C Tpe6OBaHI/I$IMI/I K YPOBHIO IOJATOTOBKHU yHalllUuXCs,
3aKpEIICeHHbIMU B CTaHIapTe.

[Tocobust comeprkat MpoBEpOUHBIE PAOOTHI: TECTHI, CAMOCTOSITEIHHBIC U
KOHTPOJbHBIE pa0OTHI, TOTOTHSIIOT 33JaUHbIi MaTepuan y4eOHUKOB U pabouux
TETpajJiel, COAEPKUT OTBETHI KO BCEM 3aIaHUSAM




—I'pad, 2013

|

JlonoiHUTeILHAS JTUTEPATYPA VI YYAIIUXCSH

bammakos M.1. MaremaTtuka B kapmane «KeHrypy».
MexnyHapOoaHbIE OJIMMIINA/IBI IIKOJIBHUKOB. — M.
Hpoda, 2011.

3BaBuu JI.U., Ps3anoBckuii A.P. AnreOpa B Tabnunax.
7-11 xnaccel. CripaBouHoe mocobue. — M.: JIpoda,
2011.

KomukoB A.®., Konukos A.B. M300peTaTebHOCTD B
BbIyHCIeHusX. — M.: JIpoda, 2009.

Maremaruka B popmynax. 5-11 knaccel. CnpaBounoe
nocobue. — M.: lIpoda, 2011.

ITerpoB B.A. Marematuka. 5-11 knaccsl. [Ipuknagasie
3amaqn. — M.: [lpoda, 2010.

®enpko JI.M. MeToa MHTEpBaJIOB B PEICHUN
HEPaBEHCTB U UcclieoBaHUM PyHKUMH. 8-11 Kitacchl.
VYyebnoe nmocodue. — M.: [Ipoda, 2009.

[[Ta6anosa M.B. u nip. ToxxecTBeHHbIE
npeoOpazoBaHus BbIpaxeHH. 8-9 kinaccol. YuebHoe
nocobue. — M.: lIpoda, 2009.

[Taperus N.®. Ypoku aenymku ['aBpuiibl, wim
PazpuBaronue kanukynsl. — M.: [Ipoda, 2010.

I'yces B.A. CO6opHUEK 33129 IO TeomMeTprn: 5-9
kiaccel. — M.: Onuke 21 Bek: Mup u oGpa3oBaHue,
2055.

JleButac I'.I'. HecrangapTHeie 3a1auu 110 MaTeMaTHKE.
_ M.: WJIEKCA, 2007.

[epmu C.C., Ilepau b. C. Ctpanursl pycckoi
HCTOPHH HA ypoKax MareMatuku. - M.: [lenaroruka-
[Ipecc, 1994.

Cnucok AOMOJIHUTENBHOM JINTEPAaTypbl HEOOXOAUM YHALTUMCS TS JIYUILIEro
MMOHMMAHUS UJIed MaTeMaTUKH, PACIIUPEHUS CIIEKTPA U3Y4aeMbIX BOIIPOCOB,
yriayOJeHus HHTepeca K MpeIMeTy, a TaKXkKe JUIsl OArOTOBKY JI0KJIa/10B, COOOIIEHUI,
pedepaToB, TBOPUECKUX PAOOT, MPOEKTOB H Jp.

B cniucok BouuiM cripaBOYHUKHU, yueOHbIE TOCOOUS, COOPHUKU OJTUMITNA/A, KHUTH JIJIS
YTEHUS U JP.

MeTtoanyeckue mocoOus 1Jisl YIUTes

A.I'. Mep3insk, B. b. [Tononckuit, M. C. Sxup
I'eomerpust: 7 kinacc. Metoauueckoe nocodue. — M.:

B metoanyeckux mocoOusx omrcaHa aBTOPCKasi TEXHOJIOTHS 00yUEHUsT MaTeMaTHKe.
IToco6ust mOCTPOEHBI MOYPOYHO U BKIIIOYAIOT TPUMEPHOE TEMATHUECKOE




Benrana — I'pag, 2013 IUTAHUPOBAHHE, CAMOCTOSITENIbHBIC M KOHTPOJIbHBIC paOOTHl, MaTeMaTUYEeCKHE

A.T'. Mepaisik, B. b. Ilononckuii, M. C. Sxup JTUKTAHTBI, TECTHI, 3aJIaHUS JIJIS1 YCTHOW pabOThI M TOTIOJHUTEIbHBIC 3aaHus K
I'eomerpus: 8 xnace. Metoguueckoe mocooue. — M. YPOKY, MHCTPYKIIMH MO MIPOBEACHUIO 3aU€TOB, PEIICHUS 3a7a4 Ha CMEKAJIKY U JUIs
Benrana — I'pad, 2013 JIETHETO J0Cyra

A.I'. Mep3insxk, B. b. [Tononckuit, M. C. Sxup
['eomerpus: 9 kimacc. Metoauueckoe mocodue. — M.:
Benrana — I'pad, 2013

KomnbrorepHbie 1 HHYOPMANTMOHHO-KOMMYHUKATHBHbIE CPEICTBA 00y4YeHUs

CD-ROM «Marematuka. 5-11 knaccen» MynsTuMeanifHbIE 00yYaroie NPorpaMMbl HOCAT MIPOOIEMHO-TEMaTHYECKUI
CD-ROM «/HTepakTUBHAs MaTeMaTukay. 5-9 XapakTep ¥ 00eCreurBaloT JOTIOIHUTENBHBIC YCIOBUS ISl H3yYCHHUS OTACIBHBIX TEM
KJIACChI. U pa3JeioB MAaTEMAaTHKHU.

CD-ROM «BeposiTHOCTD U cTaTHCTUKA» 5-9 Kimacchl. | JIMcku pa3paboTaHbI U1 CAMOCTOSTEIIEHON pa0O0ThI yUaluxcs Ha ypokax (ecim
[IpakTukym KJIACC OCHAIIEH KOMITBIOTEpaMH) UM B IOMAILHUX YCIOBUAX. Martepual no
CD-ROM «Maremaruka. 5 kiacc». MyapTUMEAMIHOE | OCHOBHBIM BOIIPOCAM MaTEMaTUKU OCHOBHOM IIKOJIbI ITPE/ICTABIEH HA JUCKAX B TPEX
MPUIIOKEHUE K YUCOHHUKY aCIEeKTax: JEMOHCTPALMH 110 COAECPKAHUIO NTPEAMETA, IPAKTUKYMBI 10 PELICHUIO

CD-ROM «Maremaruka. 6 kiacc». MynpTumeauitHoe | 3a1ad, paOoTbl AJI1 CAMOKOHTPOJISL YPOBHSI YCBOCHMSI 3HAHUM
NPUIOKEHUE K YIeOHUKY
CD-ROM «Maremaruka. 7 kiacc». MynpTumeauiiHoe
IPUIIOKEHUE K YUEOHUKY
CD-ROM «Maremaruka. 8 kiacc». MynpTumenuiiHoe
IPUJIOKEHUE K YYEOHUKY
CD-ROM «Maremaruka. 9 kiacc». MynpTumenuiiHoe
PUIJIOKEHUE K YUEOHUKY

Texuuueckue cpeacraa

[TepcoHanbHbII KOMIBIOTEP C IPUHTEPOM
MynbTUMEIHATIPOSKTOP C IKPAHOM W/WIJTM UHTEPAKTHBHAS JOCKA
Kcepokc

ITpunTep

JlokymMeHT-Kamepa

YueOHO-TpaKTH4YeCKOe U Y4eOHO-1a00paTOpHOE 000py/10BaHHe

AyIuTOopHas J0CKa C MArHUTHOW TTOBEPXHOCTHIO M HAOOPOM MPHUCIIOCOOIECHHM ISl KpeTJIeHUs TaOInIL
KoMIUTEKT HHCTPYMEHTOB KJIACCHBIX: JIMHEHKA, TPAHCIIOPTHP, YTOJIBHHUK (300, 600), YTOJIbHUK (450, 450), LUPKYJIb
KoMIIEKT cTepeoMeTpUUECKUX Tell (JIEMOHCTPAIIMOHHBIN M pa3JaTOYHBIN)




Habop nuianumerpuueckux Guryp

8. Ilmanupyemble pe3y/ibTaThl H3yYeHHUS MATEMATHKH.

BpinyckHUK HayuuTcsi B 5-6 kiaccax (IJisl MCIOJIL30BAHUS B NMOBCEAHEBHOM KU3HU U O00ecredyeHUs] BO3MOKHOCTH
YCHENIHOT0 MPO0JIKeHHsI 00pa3oBaHusl HA 02a30BOM YPOBHeE)

e OmnepupoBaTh Ha 6a30BOM ypOBHe1 MOHSITUAMU: MHOKECTBO, 3JIEMEHT MHO>KECTBA, TOAMHOKECTBO, TPUHAIJIC)KHOCTD;

® 33J1aBaTh MHOXECTBA MEPEUNUCICHUEM UX 3JIEMEHTOB;

® HAaXOJUTh MepeceueHue, 00bEIUHEHUE, TOJMHOXKECTBO B MPOCTEUIIINX CUTYAIUSIX.
B noBcegHeBHOM KU3HU M IPU U3YYE€HUH JPYTUX NPEIMETOB:

® DACMO3HAaBATh JIOTUUYECKH HEKOPPEKTHHIC BhICKA3bIBAHUA.
Yucaa

e OmnepupoBaTh Ha 0a30BOM ypOBHE MOHSATHUAMU: HATypaJlbHOE YHCIIO, 1I€JI0€ YUCI0, OOBIKHOBEHHAs po0Ob, eCATUYHAS
Ipo0b, CMEIIAHHOE YUCIIO, PAIIMOHATIBHOE YUCIIO;
HCMOJIb30BaTh CBOMCTBA YMCEI U MPABUJIA JEUCTBUM C PAallMOHAIIBHBIMU YHCIIAMU MIPY BHITIOJIHEHUH BBIYMCIICHUM;
MCII0JIb30BaTh MPU3HAKHU JESTUMOCTH Ha 2, 5, 3, 9, 10 npu BBINIOJTHEHUHN BBIYKCICHUN U PEIICHUH HECJIOKHBIX 3a/1a4;
BBIMNOJIHATH OKPYTJICHUE PAlMOHAIBHBIX YHCET B COOTBETCTBUU C MPABUIIAMU;

® CpPaBHMBATH PAIMOHAIBHBIE YUCIIA.
B noBcegHeBHOM KU3HU ¥ IPY U3YYE€HHUM JPYTUX NMPeIMETOB:

® OIICHUBATh PE3yJIbTAThl BHIYMCICHUHN MPU PELICHUHU MTPAKTUYECKUX 3a/1a4;

® BBINOJHATH CPABHEHUE YHCEII B PEATIbHBIX CUTyaIUsX;

® COCTAaBJISITH YUCJIOBBIC BRIPAKCHUS TP PEIICHUHN MPAKTUUECKUX 3aJ1ay U 33/1a4 U3 APYTUX YYEOHBIX MPEIMETOB.
CrarucTuka ¥ Teopusi BepoOATHOCTEH

o [IpencraBnsaTh JaHHBIE B BHUjIE TaOJIUII, TUarpaMM,

® yuTaTh MHGOPMAIIHIO, MPEICTABICHHYIO B BUJIC TAOJIUIIBI, TUATPAMMBI.

1 ~ o o
3[[6CI> 1 Jajee — pacCno3HaBaTb KOHKPCTHBIC ITPUMEPDI 06IIII/IX TMOHATHUU IO XapAKTCPHBIM PpU3HAKaM, BBIIIOJIHATH ACUCTBUA B COOTBETCTBUU C ONIPCACIICHUCM U IPOCTCULLIUMU
CBOIiCTBaMHU HOHHTHﬁ, KOHKPETHU3NPOBATH IIPUMEPaAMU 061111/16 IIOHATHS.



TexkcToBBIC 321241

e Pemath HecJI0XHBIE CIOKETHBIE 337]a4l Pa3HbIX TUIIOB Ha BCe apu(METHUECKHE ICHCTBUS;

® CTPOUTb MOJENb YCJIOBHS 3a1aud (B BUAE TaOJIUIbl, CXEMbl, PUCYHKAa), B KOTOPOM JaHbl 3HAUECHUS JABYX M3 TPEX
B3aMMOCBSI3aHHBIX BEJIMYNH, C LENbI0 IOMCKA PEIICHUS 3a1a4H;

® OCYIIECTBISITH CIIOCOO MOMCKA PEIICHU 337a4d, B KOTOPOM PacCyKIACHHE CTPOUTCS OT YCIOBUSA K TPEOOBAHUIO WU OT
TpeOOBaHUS K YCIOBHUIO;

® COCTaBJIATH IUIAH PEIICHUS 3aa4H;
BBIICIIATH JTallbl PELICHUS 33]1a4U;
UHTEPIPETUPOBATH BEIYUCIUTENBHBIE PE3YNIBTATHI B 3a/1a4€, UCCIEIOBAThH NIOJIyYEHHOE PEIICHNE 3a1a4H;
3HATh Pa3JINuue CKOPOCTEN 0OBEKTA B CTOSIUEH BOJIE, IPOTUB TEUEHUS U MO TEYEHUIO PEKU;
pemaTh 3a7a4d Ha HaXO0KJI€HUE YacTH YMcia U YMCTa MO €ro YacTH;

e pelaTh 337aud Pa3HbIX TUIOB (Ha pa0dOTy, Ha MOKYINKHU, HA JBUKEHHUE), CBA3BIBAIOIINX TPU BEIMYUHBI, BBIIEIATH 3TU
BEJIMYMHBI U OTHOLLEHUS MEXKIy HUMU;

® HaxOJUTh MPOLEHT OT YMCIIA, YACIO MO MPOLEHTY OT HEro, HAXOAUTh MPOIEHTHOE OTHOILIEHUE ABYX YUCEN, HaXOJIUTh
MPOLIEHTHOE CHUKEHUE WM MPOLICHTHOE MOBBIIICHUE BEJINYUHBI;

® pelIaTh HECI0XKHbBIE JJOTHYECKUE 3a]1a4l METOJIOM PACCYXKACHUIA.
B noBceqHeBHOM KMU3HH M NIPH U3YYE€HHHU APYTHX NPEIMETOB:

® BBIJBUTaTh THIIOTE3bI O BO3MOKHBIX MPEIEIbHBIX 3HAYEHUAX NCKOMBIX BEJIMYMH B 337a4e (Ie1aTh NPUKUIKY)
Harasimnas reomerpust
I'eomeTpuueckue purypsi

e OnepupoBaTh Ha 0a30BOM YPOBHE MOHATUAMHU: (PUTYypa,TOUKA, OTPE3OK, MpsMas, JIyd, JOMaHasi, yroji, MHOTOYTOJIbHUK,
TPEYTOJIbHUK U YETHIPEXYTONbHUK, MPSIMOYTOJBHUK U KBAApaT, OKPYKHOCTh U KPYT, MPSAMOYTOJIbHBIN Mapaluiesienumne, Kyo,
map. M3o00paxars uzydaemblie (PUTyphl OT PYKH U C IOMOIIbIO JIMHEUKHU U IIUPKYJIS.

B noBceqHeBHOM KM3HU M NIPH U3YyYEHHUHU APYTHX NPEIMETOB:

® pelaTh NPAKTUYECKUE 3a7a4i C MPUMEHEHUEM MPOCTEHUIITNX CBOMCTB QPUTYp.
N3mepeHusi M BEIYUCICHUSA

® BBIIOJIHATh U3MEPEHUE JUTMH, PACCTOSHUN, BETMYUH YIJIOB, C TOMOILBIO HHCTPYMEHTOB JIJI U3MEPEHH JUTUH U YIJIOB;

® BBIYMCIATH IUIOIIAJN IPSIMOYTOJIBHUKOB.



B noBceaHeBHOM KU3HU M NIPU M3YYEHUH APYTUX MPEAMETOB:

® BBIUNCIATH PACCTOSHUSA HA MECTHOCTH B CTAHJAPTHBIX CUTYALMsIX, INTOIIAAN IPSIMOYTOJIbHUKOB;

® BBINOJIHATH IPOCTEUIINE TIOCTPOEHUS U U3MEPEHUS HA MECTHOCTH, HEOOXOUMBIE B pEeabHON KU3HU.
HUcropust MaTeMaTUKH

® OIIMCHIBATH OTJIEIJIBHBIC BBITAIOIIUECS PE3YIIBTATHI, OJYYEHHBIE B XO/I€ Pa3BUTHS MAaTEMATUKH KaK HAYKU;

® 3HATh IPUMEPHI MATEMATHYECKUX OTKPBITUN U UX aBTOPOB, B CBSI3U C OTEYECTBEHHOU U BCEMUPHOU UCTOPHUEH.

Buvinycknuk noayuum 603M0MCHOCHb HAYYUMbCA 8 5-6 Knaccax (011 odecneueHus 603MOHCHOCHU YCREUHO20
nPOOONIHCEHU 00PA308AHUA HA DA3080M U Y2T1Y0JIEHHOM YPOBHAX)
JJIeMeHThI TEOPUH MHOKECTB U MATEMATHYECKOM JIOTUKHU

° Onepupoeamb2 NOHAMUAMU. MHOHNCECMBO, XAPAKMEPUCIMUKU MHONCECMBA, INEMEHN MHOMCECMEA, NYCMOoe, KOHEUHOe
U OeCKOHeUHOe MHOMCECMB0, NOOMHOICECE0, NPUHAODTIEHCHOCHIb,

® onpedenimb NPUHAONIEHCHOCMb DJIEMEHMA MHONCECm8y, O00beOUHEHUI0 U NepecedeHul0 MHONXCeCms, 3a0asams
MHOIHCECMBO C NOMOUIBIO NEPEYUCTEHUSL DTIEMEHMOB, CJIOBECH020 ONUCAHUSL.
B noBceHeBHOM KU3HU ¥ IPU U3YYE€HUM JPYTUX NPeIMETOB:

® DACNO3HABAMb JIO2UHECKU HEKOPPEKMHbLE 8blCKA3bIBAHUSL,

® CcmMpoums YenouKu YMO3aKuoYeHUl Ha OCHOBE UCNONb308AHUS NPABUT JIOCUKU.
Yucna

o  Onepuposamsv NOHAMUAMU. HAMYPATLHOE YUCTO, MHOHNCECMBO HAMYPAIbHBIX YUCEN, Yelloe YUCTIO, MHONCECMBO YelblX
yucen, 0ObIKHOBEHHAsL OPOOb, 0eCAMUYHAsL OPOOb, CMEULAHHOE YUCTIO, PAYUOHATbHOE YUCIO, MHONCECMBO PAYUOHAILHBIX YUCe]l,
2eomMempuyecKkas UHmepnpemayus HamypaibHblX, Yeavlx, PayuoOHALIbHbIX,

®  NOHUMAMb U OOBACHAMb CMBLCA NOZUYUOHHOU 3ANUCU HAMYPAIbHO20 YUCTA,

®  GBLINOJHAMb BbIYUCTCHUS, 8 MOM HUCIE C UCNOIb308AHUEM NPUEMOE PAYUOHANbHBIX BbIUUCACHUU, 0OO0CHOBLIBAMb
aneopummul 8bINOJAHEHUSL OeUCBUIL;

® ucnoawzosams npusHaxu deaumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmol u npouszsedenus qucen npu 8bINOJHEHUU
BLIUUCAEHUL U peuleHUU 3a0at, 000CHO8bIBANMb NPUSHAKU OeTUMOCTIU,

2 3,H€CI) " Aajee — 3HaTb ONPECACICHUC ITOHATHSA, YMETD MOSICHATH €0 CMbIC/L,YMETbh UCIIOJb30BATh NOHATUC U €TI0 CBOICTBa IIpyu OpoOBECACHNU paccymneHHﬁ, J10Ka3aTCiIbCTB,
peuicHuur 3agay.



8LINOJIHAMY OKPY2TleHUEe PAYUOHATbHBIX YUCET C 3A0AHHOU MOYHOCMbIO;
VYROPAOOUUBAMb YUCAA, 3ANUCAHHDBIE 8 8UOE 0ObIKHOBEHHBIX U 0eCAMUYHBIX OpoDell;
Haxooumv HO/[ u HOK yucen u ucnonvzosams ux npu peuieHuu 3a0d;.

® onepupogamuv NOHAMUEM MOOYJIb YUCA, 2e0MEeMPUYECKAsl UHMepnpemayus Mooy YUcid.
B noBceHeBHOM KNU3HU M TIPH U3yYE€HHH APYTHUX NMPEIMETOB:

® npuMeHsAmb NPAUILA NPUOTUINCEHHBIX BbIYUCIEHUL NPU peueHUulU NPpaKmuyeckux 3a0aiy U peuwleHuu 3a0ad Opyeux
VUEOHBIX NPeOMemos;

®  GBINONIHAMb CPABHEHUE Pe3YIbMamos SblYUCIeHUL NPU PeuleHUU NPaKmu4ecKux 3a0ad, 8 mom yucie nPUuOIUNCeHHbIX
8bIYUCTEHUU,

®  COCMABIAMb YUCTIOB8bIE BbIPANCEHUS U OYEHUBAMb UX 3HAYEHUS NPU PeUleHUY NPAKMUYecKUX 3a0ay U 3a0ay u3 opyeux
VUEOHBIX NPeOMemos.
YpaBHeHHs 1 HEPABEHCTBA

o Onepuposamsb NOHAMUAMU. PABEHCME0, YUCIOB0€ PABEHCMEBO, YPABHEHUEe, KOPEeHb YPABHEHUs, peuleHue YPAGHeHUs,
YUCI080€ HEPABEHCMEBO.
CTaTuCcTHKA M TeOpHUsl BEPOSITHOCTEM

o  Onepuposams noHamMuAMU: cmMo64Yamvie U Kpy2oevie Ouazpammol, madiuybl OGHHbIX, CpeoHee apu@dmemuiecKoe,

® uzgIeKamv, UHDOPMAYUIO, NPEOCMABIIEHHYIO 8 MAOIUYAX, Ha OUACPAMMAX,

® cocmaenams madIUYsl, CMPOUms OUASPAMMbL HA OCHOBE OAHHDBIX.
B noBceHeBHOM KNU3HU M NIPH U3yYE€HHHU APYTUX NMPeAMETOB:

®  U361EKAMb, UHMEPNPEMUPOBAMb U NPEOOPA308bIBAMb UHPOPMAYUIO, NPEOCMABIEHHYI0 8 MAOIUYAX U HA OUASPAMMAX,
OMPANCAOWYI0 CEOUCMBA U XAPAKMEPUCTNUKU PEATbHIX NPOYECCO8 U S8TIeHUIL.
TexkcToBbIC 3a1a4H

e Pewams npocmwie U C10IHCHBIE 3A0AYU PA3HBIX MUNOS, A MAKJICE 3A0aU4lU NOBLIULEHHOU MPYOHOCTU,

®  UCNONB308AMb PA3HbIE KPAMKUE 3aNUCU KAK MOOeNU MeKCMO8 CIO0NHCHBIX 3a0ay 05 NOCMPOEHUS NOUCKOBOU CXeMbl U
peutenus 3a0auy;

® 3HaAMb U NPUMEHAMb 00a CNOCOOA NOUCKA peuleHUs 3a0ayd (om mpebo8anus K YCI08UI0 U OM YCI08Usl K mpebo8anuio);

®  M00enuposamsb paccyHcoeHusi npu NOUCKe peuleHus 3a0a4 ¢ NOMOWbI0 2pagh-cxemvi;



®  BblOEIANMb dMANbL peuleHust 3a0aiu U COOEPHCAHUE KAHCO020 dIMAand,

®  UHMEPNPemuposams SbIYUCIUMENbHbLE Pe3VIbManmvl 8 3a0aue, UCCIed08amb NOLYYeHHOe peulerue 3a0ayl,

®  QHATUBUPOBAMDb  BCEBO3MONCHLIE CUMYAYUUU  B3AUMHO20 PACHONONCEHUS O08YX 00beKMo8 U UBMEHEeHUe UX
Xapakmepucmuk npu COBMEeCMHOM OBUNCEHUU (CKOPOCMb, 8peMs, pPACCMOsHUe) Npu peuleHuu 3a0ad Ha OsudceHue 08yx
00beKMOo8 KaK 8 00HOM, MAK U 8 NPOMUBONOJIOHNCHBIX HANPABIEHUSX,

® UCCIe008amMb BCEBO3MOIICHbBIE CUMYAYUU NPU peueHUU 3a0ad HA OB8UNCEHUe NO peKe, PACCMAmpusams pasHble
cucmemvl omcyéma,

® peuams pazHooOpa3Hble 3a0aul «HA YaACMUy,

® pewamb u 000CHOBLIBAMb C8OE peuleHle 3a0ay (8bl0eNb MAMeMaAmu4ecKyio 0CHO8Y) HA HAXONCOeHUEe YACU YUCIA
U YUCIIA NO €20 YACMU HA OCHOBE KOHKPEMHO20 CMbLCAd Opoou,

® 0COo3HABAMb U 0OBACHAMb UOECHMUYHOCMb 3A0aAY DPA3HLIX MUNO0S8, CEA3LIBANOWUX MPU BelUYUHbL (HA pabomy, Ha
NOKYNKU, HA O8UdCEHUe), BblOeNsAMb MU BEIUYUHbL U OMHOWIEHUS MeHCOy HUMU, NPUMEHSMb UX Npu peuleHuu 3a0ad,
KOHCMPYUpo8ams coOCmeenHbvle 3a0ayu YKaA3auHblX MUunos.
B noBceaHeBHOI JKM3HU M IPU M3YyYE€HUH APYTUX MPeIMETOB:

® gblOCNIAMb NPU peuleHul 3a0ad XapaKkmepucmuk paccmampueaemol 8 3adave Cumyayu, OmiudHvle om peaibHbiX
(me, om KOmopwvlx AOCMpPAUPOBAIUCH), KOHCIMPYUPOBAMb HOBbLE CUMYAUUU C YUEMOM IMUX XAPAKMEPUCTNUK, 8 YACIHOCMU, NPU
peueHul 3a0ay Ha KOHYeHmpayuu, yY4umsléams nioMHOCMb 8elecmed;

® pewamsb U KOHCMPYUPOBAMb 3A0A4lU HA OCHOBE PACCMOMPEHUS PEealbHbIX CUMYayull, 8 KOMOpviX He mpedyemcs
MOUHBLU BbIYUCTIUMENbHBLU Pe3YIbmam;

® pewams 3a0a4u Ha 0BUICEHUE NO peKe, PACCMAMPUBAS PA3HbLE CUCTNEMbl OMCYemd.
Harasimnas reomerpust
I'eomerpuueckue Gpurypsol

o [361examb, uHmMepnNpemupo8ams U npeoopazosvl8ams UHGOPMAYU 0 2eoMempuieckux usypax, npeocmasieHHyo
Ha Yepmedncax;

® u300Opadicams uzyuaemovie pueypvl 0m pyKu u ¢ HOMOUbIO KOMNIOMEPHBIX UHCIMPYMEHMO8.
N3mepenusi u BbIYMCIEHHUS

®  BBLINONIHAMb UBMEPeHUe ONUH, PACCINOAHUL, BEIUYUH Y2l08, C NOMOWbIO UHCMPYMEHMO8 OJisl USMePEeHUL ONUH U Vel08;

®  BLIYUCIAMb NAOUAOU NPAMOY2OTILHUKOS, KBAOPAMmMOo8, 00bEMbL NPAMOY20/IbHbIX napaiienenunedos, Kyooa.



B noBceqHeBHOM KNU3HU M TIPH U3yYE€HHH APYTHX NMPeAMETOB:
®  BLIUUCIAMb PACCMOAHUSA HA MECMHOCMU 8 CIMAHOAPMHBIX CUMYAYUsX, NIOWaAoU Y4acmrko8 npsamoy20ibHOU opmbl,
00bEMbL KOMHAm,
®  BbINOIHAMb NPOCMeliue NOCMPOEeHUs. HA MeCIMHOCHU, He0OX0OUMbLE 8 PEATIbHOL HCUSHU,
®  OYeHUBAMb pazmepuvl PearbHbIX 00bEKMO8 OKPYICAIOULe20 MUPA.
HcTopusi MmaTeMaTuKH
° Xapaxmepuzosamu 8K1a0 8bIOAIOWUXCA MAMEMAMUKO8 8 PA3BUMUE MAMEMAMUKU U UHBIX HAYYHBIX 0Oaacmell.

Buvinycknuk nayuumcs 6 7-9 knaccax (011 uCno16308aHUA 8 NOGCEOHEBGHOU HCUZHU U 00eCneUeHUsl 60IMONCHOCIU
YCREWIHO020 BPOOOSIHCEHUA 00PA306AHUS HA 0A3060M YPOGHE)
JJIeMEeHTbI TEOPHH MHOKECTB M MATEMAaTHYECKOM JIOTUKHU

e OnepupoBatrh Ha 6a30BOM ypOBHe3 MOHSATUSAMU: MHOKECTBO, 3JIEMEHT MHOKECTBA, ITIOAMHOKECTBO, IIPUHAIICKHOCTD;

® 33J]aBaTh MHO>XECTBA NEPEUNCIICHUEM UX DJIEMEHTOB;

® HAaXOJUTh MepeceueHue, 00bEIUHEHUE, TOJMHOXKECTBO B IPOCTEUIIINX CUTYaLIUSIX;

® ONEpUpPOBATH HA OA30BOM YPOBHE MOHITHSIMU: OTPEIEICHUE, aKCUOMa, TeOpeMa, I0Ka3aTelIbCTBO;

® [PUBOJAUTH IPUMEPHI U KOHTPIIPUMEPHI IS IOATBEPKHEHUS CBOMX BBICKA3bIBAHUM.
B noBcegHeBHOM KU3HU U NIPU U3YYEHUM JAPYTUX NPeIMETOB:

® HCIOJL30BaTh rpaUuecKoe MPEeACTABICHHE MHOXKECTB JJIsl OMMCAHUS PeaIbHBIX MPOIIECCOB U SABJICHUH, MIPU PELICHUU
3a/1ay APYTrux y4eOHBIX MPEIMETOB.
Yuciaa

e OmnepupoBarh Ha 0230BOM YPOBHE MOHATUSAMHE: HATypaTbHOE YUCJIIO, TIEJI0€ YMCII0, OOBIKHOBEHHAS APOOb, JECATUIHAS
IpoOb, CMEIIaHHast IPOOb, palliOHATBHOE YUCII0, apu(pMeTHUeCKU KBaApaTHbIM KOPEHb;

® JCIOJIb30BaTh CBOMCTBA YUCEJI U NPABUJIA JEUCTBUM IIPU BBIIIOJHEHUN BbIYUCIICHUN;

® ICIOJIb30BATh MPU3HAKH JCIUMOCTU Ha 2, 5, 3, 9, 10 nipy BBINOJHEHNH BEIYMCICHUN U PEIICHUN HECIIOXKHBIX 33/1a4;

®  BBINOJHATH OKPYIJICHUE PAMOHAIBHBIX YUCE B COOTBETCTBUU C MPABUIIAMM;

3 ~ o o
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CBOIiCTBaMHU HOHHTHﬁ, KOHKPETHU3NUPOBATh MPpUMEPaAMHU 061111/16 IIOHATHS.



® OLICHMBATh 3HAYEHHE KBAJAPATHOIO KOPHS U3 MOJOKUTEIBHOTO LIEJIOr0 YUCIIa;
® DPacHO3HABATh PAllMOHAJIBHBIEC U UPPALMOHAIBHBIE YHCIIA,
® CpaBHMBAThH YHUCJA.
B noBcegHeBHOM KU3HU U NIPU U3YYEHUH JAPYTrUX NPeIMeETOB:
® OLICHUBATh PE3YJIbTAThl BBIYMCICHUN ITPU PEIICHUU TPAKTUYECKUX 3a4aY;
® BBINOJHATH CPABHEHUE YHCEI B PEATIbHBIX CUTYaIUSX;
® COCTAaBJISITh YMCJIOBBIC BHIPAXKECHUS MPU PEIICHUH MPAKTHUECKUX 3a/1a4 U 33]1a4 U3 APYTUX y4eOHBIX MTPEAMETOB.
ToknecTBeHHbIE IPe00pa3oBaHUs
e BrINoaHATH HECT0XHBIE TPEOOpPa30BaHUS 1JISI BHIYMCICHUS 3HAUCHUIN YUCIIOBBIX BBIPAXKEHUH, COAEPKAIIMX CTENEHHU C
HATYpaJIbHBIM MTOKA3aTEJIEM, CTETIEHHU C LEJIbIM OTPULATEIILHBIM ITOKA3aTEIIEM;
® BBINIOJHATH HECJIOKHBIE TPEOOPA30BAHUS LIEJIBIX BBIPAXKEHUMN: PACKPhIBAaTh CKOOKH, MPUBOJIUTH MOI00HBIE CIaraeMbi¢;
® 1CIOJIb30BaTh (POPMYJIbI COKPAILIEHHOTO YMHOXKEHHUsI (KBaJpaT CyMMBbI, KBaJpaT Pa3HOCTH, PA3HOCTh KBAAPATOB) IS
YIPOILIEHHUS BBIYMCIICHUN 3HAUEHNUN BBIPAKECHUM;
® BBINOJHATH HECJIOKHBIE TTPeoOpa3oBaHus IPOOHO-TMHEUHBIX BHIPAKEHUN U BBIPAXKEHUM C KBAJIPATHBIMU KOPHSIMU.
B noBcegHeBHOM KU3HU U MIPU U3YYEHUM JPYTUX NPEeIMETOB:
® [IOHMMATh CMBICII 3aIIMCHU YUCJIA B CTAHJAPTHOM BU/IE;
e ormnepupoBaTh Ha 0a30BOM YPOBHE IMOHATUEM «CTaHAAPTHAS 3aITUCh YHCIIay.
YpaBHeHMs M HEPABEHCTBA
e OmnepupoBarh Ha 0a30BOM YpOBHE MOHSTHUSMU: PABEHCTBO, YMCIOBOE PaBEHCTBO, YpaBHEHHE, KOPEHb YpaBHEHUS,
pellIeHUE ypaBHEHNS, YHNCIOBOE HEPABEHCTBO, HEPABEHCTBO, PEIICHUE HEPABEHCTBA,
® [POBEPATH CIPABEIIUBOCTh YACIOBBIX PABEHCTB U HEPABEHCTB;
pelIaTh JMHEWHbIE HEPABEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOISILUECS K JIMHEUHBIM;
pelIaTh CUCTEMBI HECIIOKHBIX JTUHEUHBIX YPABHECHH M, HEPABEHCTB;
MIPOBEPSATH, SBJISICTCS JIU JAaHHOE YHUCJIO PEIICHUEM YpaBHEHUS (HEPABEHCTRBA);
peniaTh KBaJgpaTHbIE YpaBHEHUS 10 (opMyIie KOpHEH KBaApaTHOTO YpaBHEHUS,
® U300paXkaTh PEIICHUS] HEPABEHCTB M X CUCTEM Ha YHCIIOBOM MPSMOM.
B noBcegHeBHOM KU3HU M NIPU U3YYEHUM JAPYTrUX NPeIMeETOB:



® COCTaBIJIATH U pelIaTh JIMHEWHbBIE YPABHEHMSI IPU PELICHUH 3a7a4, BOSHUKAIOIUX B IPYTUX YUYEOHBIX IPEIMETAX.
DOyHKUNHA

e Haxonute 3HaueHHe QPyHKLINHU 1O 3aJaHHOMY 3HAUEHHIO apIyMEHTa;

® HAaxOJUTh 3HAUEHME apryMEHTA I10 33/IaHHOMY 3HaUEHUIO (YHKIUU B HECIOKHBIX CUTYalUsX;

® ONpEeAeNiATh IMOJIOKEHUE TOYKHM MO €€ KOOPAMHATAM, KOOPAWMHATHI TOYKH IO €€ IOJIOKEHHI0 HAa KOOPJIMHATHOMN
IIJIOCKOCTH;

e 10 rpaduKy HAXOAUTh 00JaCTh ONPEEICHUS, MHOKECTBO 3HAUEHUM, HYJIN (PYHKIIMH, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA,
IPOMEXYTKH BO3pacTaHMsI U yObIBaHUS, HAUOOJIbIIIEE U HAUMEHbIIIEE 3HAUYEHUS (PYHKIINH;

® CTpouTh IrpaduK JIMHEHHON DYHKIINH;

® [pPOBEPAThH, SBISETCA JIM JaHHBIA Tpaduk rpadukoM 3a7aHHOM (YHKUMU (JIMHEWHOM, KBaJIpaTHYHOM, OOpaTHOMN
MIPONOPIUOHAIBHOCTH );

e OnpeAeNsITh NpUOIMKEHHBIE 3HAUEHUSI KOOPAMHAT TOUYKHU NepecedyeHus rpaduKkoB QyHKINM;

e omnepupoBaTh Ha 0230BOM YpPOBHE MOHSATUSMU: MOCIEAOBATEILHOCTD, apU(PMEeTUUYECKasl IPOrpeccus, FeoMeTpuyYecKas
MIpOrpeccHus;

e pemarh 3aJayd Ha MPOTPECCHH, B KOTOPBIX OTBET MOXKET OBbITh MOJY4YEH HEMOCPEICTBEHHBIM NOACYETOM 0€3
MpUMEHEeHUsT (HOPMYIL.
B noBceqHeBHOM KNU3HH M NIPH U3YYE€HUHU APYIHX NMPeIMETOB:

® CIOJIb30BaTh TIpaUKU peaNbHbIX MPOLECCOB M 3aBUCHUMOCTEH Il OMNpeleieHHs] WX CBOWCTB (HauOoOJbLINE U
HauMEHbIINE 3HaYEHUs], TIPOMEKYTKH BO3pacTaHUs U yObIBaHUs, 001aCTH MOJIOKUTENbHBIX U OTPULATENbHBIX 3HAYEHUN U T.I1.);

® CIOJIb30BAaTh CBOMCTBA JIMHEHHON (QYHKIMH U €€ rpaduK NMpU pelIeHUH 3a/1a4 U3 IPYruX yueOHBIX MPEIMETOB.
CrarucTuka ¥ Teopusi BepoOATHOCTEH

e lImeTh mpencraBieHUE O CTATUCTUYECKHUX XapPaKTEPUCTHUKAX, BEPOSTHOCTH CIYyYalHOTO COOBITHS, KOMOMHATOPHBIX
3a/iayax;

e pemiath MpoCTEiIINe KOMOMHATOPHBIE 33a4l METOJIOM MIPSIMOTO U OPraHU30BaHHOTO NIepedopa;

® MpEACTaBIATH JAAHHBIE B BUJIE€ TAOIUL], TUarpaMm, rpapuKos;

® YNUTaTh UHPOPMAIIUIO, IPEACTABICHHYIO B BUE TaOIUIIbI, TUArpaMMbl, Tpaduka;

® OMNpeAeNsITh OCHOBHBIE CTATUCTHYECKUE XapaKTEPUCTUKH YUCIOBBIX HAOOPOB;



® OILICHUBATh BEPOSITHOCTh COOBITUS B MPOCTEHUIINX CIIydasiX;

® UMETh NIPEJICTABIICHHUE O POJIM 3aKOHA OOJIBIINX YUCENT B MACCOBBIX SIBIICHUSX.
B noBceqHeBHOM KNU3HH M NIPH U3YyYeHHHU APYTHX NMPeIMETOB:

® OIICHUBATh KOJIMYECTBO BO3ZMOXKHBIX BAPUAHTOB METO/IOM iepebopa;

® UMETh NPEJICTABIIEHNUE O POJIM MPAKTHYECKHU JTOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITHIA;

® CpaBHMBaTh OCHOBHBIE CTAaTUCTUYECKHE XAPAKTEPUCTUKH, MOJYYECHHBIE B IPOLIECCE PELICHHUS NPHUKIAJIHOW 3a7ayH,
U3YYECHUS PEabHOTO SIBJICHUS;

® OLEHUBATh BEPOSTHOCTh PEAIbHBIX COOBITUI U SIBJICHUN B HECJIOKHBIX CUTYyalHsIX.
TexkcToBbBIC 321241

e PemaTh HECIOKHBIE CIO’)KETHBIE 33]1a4M PAa3HBIX TUIIOB Ha BCE apU(PMETUUECKUE ACHCTBUS;

® CTPOUTH MOJIEJIb YCIIOBHS 3a7a4 (B BUJI€ TaOIUIIbl, CXEMbI, PUCYHKA WJIH YPaBHEHUs), B KOTOPOH JaHbl 3HAYEHHSI IBYX
U3 TPEX B3aMMOCBS3aHHBIX BEJIMYMH, C LIEJIBIO IOUCKA PELICHUS 3a/1a4K;

® OCYILIECTBIISITH CIIOCOO MOMCKA PEUICHHS 331a4, B KOTOPOM PacCyXJA€HHUE CTPOUTCS OT YCIIOBUS K TPEOOBAHUIO WU OT
TpeOOBaHUS K YCIOBUIO;

® COCTaBJIATH IJIaH PELICHUS 3a1a4u;
BBIJICJISITh 3TAIbl PEIICHUS 3a/1a4K;
UHTEPIPETUPOBATH BEIYUCIUTEIBHBIE PE3YNIBTATHI B 3a/1a4€, UCCIEN0BATH ITOJIYYEHHOE PELICHUE 3a1a4H;
3HATh pa3IMuue CKOPOCTe 00BbEKTa B CTOSAUYEH BOJIE, IPOTUB TEUCHUS U [0 TEUYCHUIO PEKH;
pemaTh 3a7a4d Ha HaXO0KJIEHUE YacTH YMcia U YMCTa MO €ro YacTH;

® pelaTh 33Ja4l Pa3HbIX TUIOB (HAa pabOTy, HA MOKYIKH, HAa ABM)KEHHUE), CBA3BIBAIOLIUX TPU BEIUYHUHBI, BHIICIATH 3TU
BEJIMYMHBI U OTHOLLEHUS MEXKIY HUMH;

® HaxXOAUTh NPOLEHT OT YHWCJIA, YHACIO MO IPOLEHTY OT HEro, HaXOAWTh MPOLEHTHOE CHHKEHHE WJIM IPOLEHTHOE
MOBBIIICHUE BEJINYUHBI,

® pelIaTh HECJIOXKHBIE JIOTHYECKHUE 337]a4l METOJOM PACCYKICHUM.
B noBceHeBHOM KNU3HH M NIPH U3YYE€HHHU APYTHX NMPeIMETOB:

® BBIJIBUTaTh TUIIOTE3bl O BOBMOXKHBIX MPEACIbHBIX 3HAUCHHUSIX UCKOMBIX B 33J1a4€ BEJIMUYUH (Je1aTh NPUKUIIKY).
I'eomerpuueckue Gpurypsol



OmnepupoBath Ha 6a30BOM ypOBHE MOHSATUSIMHU T€OMETPUUECKUX (DUTYD;
U3BJIEKaTh UH(POPMALIMIO O TEOMETPUUECKUX (PUTypax, IPEICTaBICHHYIO Ha YEPTEkKaxX B SBHOM BUJIE;
OPUMEHATD U1 PEIEHUs 3a7ad reoMeTpuueckre (pakThl, €CIU YCIOBUS UX IPUMEHEHMS 3a/1aHbl B SIBHOU (hopME;
e pelaTh 33J1a4d Ha HaX0XKICHHE N'€OMETPUUYECKUX BEJIMYMH MO 00pa3liamM WIH aJropuTMam.
B noBceqHeBHOM KU3HH M NIPH U3YYECHUH APYIHX NMPeAMeETOB:
® ICMOJIb30BaTh CBOMCTBA TE€OMETPUYECKUX (UTYp MO PpelIeHUs TUIOBBIX 3a7ad, BO3HUKAIOIIMX B CUTYyalMsIX
IIOBCEAHEBHOM JKM3HU, 3a7a4 IIPAKTHYECKOTO COAEPIKAHHUS.
OTHomeHnunst
e OrnepupoBaTh Ha 0a30BOM ypOBHE MOHATHSIMH: PABEHCTBO (UIYp, paBHblE€ (QUIYpbl, PAaBEHCTBO TPEYTOJbHUKOB,
MapajuieaIbHOCTh MPSAMBIX, IEPIEHANKYISIPHOCTD MPSIMBIX, YIIIbl MEKIY MPSAMBIMU, NEPIICHIUKYJIISP, HAKIOHHAS, IPOCKIH.
B noBceqHeBHOM KU3HH M NIPH U3YyYE€HHHU APYTHX MPeIMETOB:
® JCIOJIb30BaTh OTHOIICHUS JJIs PEIICHHs MPOCTENIINX 3a/1a4, BOSHUKAIOUIUX B PEAJIbHOM KU3HU.
N3mepeHusi M BEIYUCICHUSA
e BBINOJHATE U3MEPEHNE JIIMH, PACCTOSIHUM, BEJIMYHH YTJIOB, C IOMOLIBI0 HHCTPYMEHTOB ISl U3MEPEHUM JJIMH U YTJIOB;
® MpuUMEHATh (HOpPMyNbl MEPUMETpa, MJIoU@aau U 00bEMa, IUIOMIAM MOBEPXHOCTU OTIEJIbHBIX MHOIOTPAHHUKOB MpU
BBIYMCIICHUSIX, KOT/Ia BCE IaHHBIE UMEIOTCS B YCIOBUH;
e npumeHsaTh Teopemy Iludaropa, 6a30Bble TPUTOHOMETPUUECKUE COOTHOLIEHUS IJI BBIYMCICHUS JJIMH, PACCTOSHUM,
IJIOLIAJCH B IPOCTEUIIINX CIIyYasX.
B noBceqHeBHOM KNU3HH M NIPH U3YYE€HHHU APYTHX NPEIMETOB:
® BBIUHCIATH PACCTOSHUS HAa MECTHOCTH B CTaHAAPTHBIX CUTYalMsX, IUIOIIAAM B MPOCTEUIIMX CIy4asx, IPUMEHSTh
(GbOopMyJIbI B MPOCTEHUIIINX CUTYaLUIX B TIOBCETHEBHOM KU3HU.
I'eomeTrpuyeckne NocTpoeHu
e 300paxkarh TUTIOBBIE MIIOCKKUE (PUTYpPHI U GUTYPBI B MPOCTPAHCTBE OT PYKHU U C MOMOIIbIO HHCTPYMEHTOB.
B noBceHeBHOM KNU3HH M NIPH U3YYE€HHHU APYTHUX NMPeIMETOB:
®  BBINOJHATH MPOCTEUIIINE TOCTPOEHUSI HA MECTHOCTH, HEOOXOAUMBIE B PEATbHOU KU3HH.
I'eomeTpuueckue npeodpa3zoBaHus
e Ctpouth QUrypy, CHMMETPHUHYIO TaHHON (PUTrype OTHOCUTEIHEHO OCH U TOUKH.
B noBceqHeBHOM KU3HH M IIPH U3YyYE€HHHU APYIHX NPEAMETOB:



® pAacCIO3HABaTh ABMKEHUE OOBEKTOB B OKPYKAIOIIEM MUDE;

® pacrHo3HaBaThb CHMMETPHUYHBIE (PUTYpBI B OKPYKAIOLIEM MUpE.
BekTOopbI M KOOPAMHATHI HA IVIOCKOCTH

e OrmnepupoBaTh Ha 0a30BOM ypOBHE TOHATUSMU BEKTOp, CyMMa BEKTOpOB, IIPOM3BEIECHUE BEKTOpa Ha
YU CJI0,KOOPAMHATHI Ha IIJIOCKOCTH;

® OmpenessITh NPUOTMKEHHO KOOPAUHATHI TOUKH 1O €€ N300paKEHUI0 HAa KOOPAMHATHOM MJIOCKOCTH.
B noBceqHeBHOM KMU3HH M IIPH U3YYE€HHHU APYIHX NPEIMETOB:

® JCIIOJB30BaTh BEKTOPHI IS PEILICHUS IIPOCTEHIINX 3aa4 Ha ONPEIEICHUE CKOPOCTH OTHOCUTEIIBHOIO IBUKECHUS.
Hcropuss MaTeMaTUKHU

e  OnuceIBaTh OTJEIBHBIE BBIJAIOIINECS PE3YNIbTATHI, OJYYCHHBIE B X0/I€ PA3BUTHSI MAaTEMaTUKN KaK HAYKU;

e 3HATh IPUMEPHI MATEMATHYECKUX OTKPBITUN U UX ABTOPOB, B CBA3U C OTEYECTBEHHONW U BCEMUPHOM UCTOPUEM;

® IIOHMMATh POJIb MAaTEMATUKH B pa3BUTHHU Poccun.
MeToabl MaTeEMaTHKH

e BriOuparh noaXo Ui U3y4eHHBIA METO 11l PELIEHUH N3YYEHHBIX TUIIOB MaTEMaTUYECKUX 3a/1aY;

e [IpuBOIWTH NpUMEpPBl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEW B OKPYXKAIOLIEW IEUCTBUTEIBHOCTH W TNPOU3BEICHUSIX
HCKYCCTBA.



