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AHHOTaNUsA K padouyeid mporpamme o ajareope (7-9 kiaccol)

PaGouas nporpamma 1o anredpe it 7-9 Ki1accoB cocTaBieHa HA OCHOBE:
1. ®eaepanbHOTrO rOCyAapCTBEHHOTO 00Pa30BaTEIHLHOTO CTaHIAPTa

2. OcHoBHOM 06pazoBarensHOl porpammbl MBOY Jlonanauackoit COILI

3. Yuebnoro mnana MBOY Jlonanaunckoit COII

4. Paboueii nporpammel Anredpa 7-9 kiacc. Asrop H.I'. Munntok — M.: [Ipocseiienue,
2016r.

5. YueOnukoB: Anredpa 7 kinacc. ABropsl FO.H. Makaperues, H.I'. Munatok — M.
[Ipocemenue, 2017r.

Anrebpa 8 kiacc. ABropsl FO.H. Makapsrues, H.I'. Munatok — M.: IIpocBemenue, 2018r.
Anrebpa 9 ximacc. ABropsl FO.H. Makapsrues, H.I'. Munatok — M.: [IpocBemenue, 2019r.

AnreOpa ABJSIETCS OJHUM M3 OMNOPHBIX MPEIMETOB OCHOBHOW IIIKOJIBI: OHA
o0ecrnieurBaeT HW3Y4YEHHE JPYyTHMX JIUCHMIUIMH. B mepByro odepenb 3TO OTHOCUTCS K
MpeIMETaM €CTECTBEHHO - HAYYHOTO ITMKJIa, B YACTHOCTHU K (u3uKe. Pa3BuTHE TOTHIECKOTO
MBIIIUICHUSI y4aluxcsi mpu oOydeHUHu airedpe CrIocOOCTBYET YCBOCHHUIO TMIPEAMETOB
rymMaHuTapHoro nukia. [IpakTudyeckue yMeHHs M HaBBIKM allreOpanvyeckoro Xxapaxkrepa
HEO0OXOIUMBI JUIs1 TPYI0BOM U TPO(eCCUOHATIBHON MOATOTOBKY MIKOJBHUKOB.

Pa3BuTHe y ydammxcs npaBUIbHBIX IPEACTABICHUN O CYIIHOCTH U MPOUCXOKIACHUU
anreOpanyecknux aOCTpakUMid, COOTHOIIEHUMH pPEATbHOIO U HJEalbHOr0, XapakTepe
OTPAKECHHUSI MATEMaTUYECKOW HAyKOW SIBJICHUN M IPOLIECCOB PEaJbHOIO0 MHUpA, MECTE
anreOphl B CUCTEME HAyK M POJIM MAaTEMaTHYECKOTO MOJICIMUPOBAHNS B HAYYHOM TO3HAHUU
U B TPAKTUKE CIOCOOCTBYEeT (DOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS YYAIIUXCA U
KaueCTB MBIIUICHUS, HEOOXOJAMMBIX NJisi aJanTalid B COBPEMEHHOM HH(GOPMAIIMIOHHOM
o01iecTBe.

TpeOyst OT ydamuxcsi yMCTBEHHBIX M BOJIEBBIX YCHWJIMM, KOHIICHTPAIlMM BHUMAHWSI,
AKTUBHOCTHU Pa3BUTOr0 BOOOpa)KEHHUs, alredpa pa3BUBACT HPABCTBEHHBIC YEPThI JTUYHOCTH
(HACTOMYMBOCTD, LEJICYCTPEMIIEHHOCTh, TBOPYECKYI0 AKTUBHOCTb, CAMOCTOSITEIBHOCTD,
OTBETCTBEHHOCTh, TPYJOJIIOOUE, MUCIUIUIMHY W KPUTUYHOCTh MBIIUICHUS) U YMEHHE
apryMEHTHUPOBAaHO OTCTaMBaTh CBOM B3IJISAbI W YOEKIEHMS, a TakKe CIIOCOOHOCTh
MPUHUMATh CAMOCTOSITEIILHBIE PEIICHUSI.

N3yyenue anreOpsl mo3BoJIsET POPMUPOBATH YMEHUSI U HABBIKKM YMCTBEHHOTO TPy
— IUJIAHUpPOBaHUE CBOEW pabOThl, MOUCK PAIMOHANBHBIX TMyTe €€ BBIMIOJIHECHHUS,
KPUTUYECKYIO OLIEHKY pe3yJbTaToB. B mpoiiecce uzydeHus: aareOpbl MIKOIbHUKHI JOHKHBI
HAYYUTHCS U3TIAraTh CBOM MBICIIU SICHO U MCUEPIBIBAIONIE, JIJAKOHUYHO U EMKO, PUOOpecTr
HaBBIKU YETKOT'0, aKKYPATHOI'O U TPAMOTHOTO BBITIOJIHEHUS MAaTEMAaTUUECKUX 3aIHCEeil.

Baxneiimeld 3amaueii mMKOJIBHOTO Kypca anreOpbl SBISIETCS Pa3BUTHE JIOTHUYECKOTO
MbIuieHUs1 ydamuxcs. CaMu 00BbEKThl MAaTEMaTUYECKUX YMO3AKIIOUCHUI U NPUHSTHIE B
anreOpe TpaBWiIa WX KOHCTPYHUPOBAHHS CIIOCOOCTBYIOT (OPMUPOBAHUIO yMEHHUI
00OCHOBBIBaTh U JOKAa3bIBaTh CYKJICHHS, MPOBOAUTH UYETKUE OIpPEJCICHUS, Pa3BUBAIOT
JIOTUYECKYI0 HWHTYHUIIHIO, KPaTKO M HArJJHO PAaCKPhIBAIOT MEXaHU3M JIOTMYECKUX
MOCTPOCHUN M y4yaT UX NMPUMEHEHHI0. TeMm cambiM ajiredpa 3aHUMAeT OJTHO M3 BEAYLIUX
MecT B (OPMHUPOBAHMM HAYYHO-TEOPETUUYECKOTO MBIIUICHUSI IIKOJBHUKOB. PackpbiBas
BHYTPEHHIOIO TapMOHHUIO MaTeMaTuku, (OpMHUPYs TMOHMMaHUE KPacoThl W M3AIIECTBA
MaTEMaTUYECKUX PACCYX ICHUH, anreOpa BHOCUT 3HAYUTEIBHBIM BKJIaJ B JCTETUYECKOE
BOCIIUTAHUE YYAIIUXCH.



Onucanue Mecta y4e0HOro npeaMera ajredpa B y4eOHOM IIaHe

B cooTBeTcTBUM ¢ yueOHBIM IIJITaHOM Ha M3y4YeHHE areOpsl B 7 - 9 Kilaccax OCHOBHOM
IIKOJIbI OTBOJMT 3 Yaca B HEJCNIO B TEUCHHUE KaKAO0ro rojaa oOydeHus, Bcero 312 gacon(
105 gacoB B 7 kiacce, 105 gacoB B 8 kitacce,102 gaca B 9 kitacce)



Ilnanupyembie pe3yJibTAThl 0CBOCHUS Y4e€0OHOI0 MpeaMeTa
7 Kkiace
IIpenmeTHBIE pe3yJbTAThI 00yYeHUS:
BBITIOJTHSATD JIEUCTBUS C OAHOUJIEHAMH U MHOTOUYJICHAMU;
y3HaBaTh B BBIPAXKEHUAX (HOPMYJIbI COKPAIIEHHOTO YMHOXKEHUS U IPUMEHSTH UX;
PacKJIaIbIBATh MHOTOUYJIEHBI HA MHOKUTENH;
BBITIOJIHATH TOXK/IECTBEHHBIE MPE0OPA30BAHMS 1IEJIBIX aNTeOpandecKuX BhIPAKEHUN;
JTIOKa3bIBATh MPOCTEUINNE TOXKIECTBA C LIETBIMH aITeOPandeCKUMH BBIPAKECHUSIMU;
penaTh JUHEWHbIE YPABHEHHSI C OJTHUM HEU3BECTHBIM;
peniaTh CUCTEMBI JIBYX JTMHEHHBIX YPABHEHUN C JBYMS HEU3BECTHBIMU METOIOM
MOJICTAHOBKHU M METOJIOM aJIreOpandecKoro CJI0KEHHUS,
peniaTh TEKCTOBBIE 3a/1a4d C TOMOINIBIO JIMHEHHBIX YPAaBHEHUI U CUCTEM;
HaXOJUTh PEIICHUS KU3HEHHBIX (KOMIETEHTHOCTHBIX) 33/1a4, B KOTOPBIX UCIOIb3YIOTCS
MaTEMaTHYECKUE CPEIICTBA;
CO3/1aBaTh MPOJYKT (Pe3yabTaT MPOEKTHOM NESITEIHLHOCTH), Il U3YUYCHUS U OTTUCAHUS
KOTOPOI'0 UCIOJIB3YIOTCS MATEMATUYECKUE CPECTBA.
MeTanpeaMeTHble pe3yJbTAThI 00y4eHUsI:
PerynsatuBusie YV /I:
CaMOCTOATENLHO OOHAPYKUBATH U (POPMYIUPOBATH yUeOHYIO TPOOIEMY, OIIPEIETATh LEb
y4eOHOM AesITeNIbHOCTH, BEIOMPATh TEMY MPOEKTA;
BBIJIBUTATh BEPCHUH PEIICHUS TPOOIEMBbI, 0CO3HABATh (M HHTEPIIPETUPOBATH B ClIydae
HEO0OXOMMOCTH) KOHEYHBIN PE3YNIbTAT, BHIOUPATh CPEJCTBA JOCTHXKECHUS LIETTU U3
MPEUIOKEHHBIX, a TAK)KE UCKATh UX CAMOCTOATEIIBHO;
COCTaBJIATh (MHIWBUIyAIBHO WJIU B TPYIIIE) IUIAH PEIICHUS MPOOIEMbI (BBITOTHEHUS
IIPOEKTA);
paboTas 1o 1iaHy, CBEPSITh CBOU JICUCTBUS C LIENbIO U, IPU HEOOXOAUMOCTH, UCIIPABIIATH
OIIMOKHA CaMOCTOSITEIHHO (B TOM YHCIIE M KOPPEKTHPOBATH IIJIaH);
B JIMAJIOTE C YYUTEJIEM COBEPIICHCTBOBATh CAMOCTOATENILHO BBIPA0OOTAHHbBIE KPUTEPUU
OIICHKH.
ITo3naBarenbubie Y'Y /I:
aHAJIM3UPOBATh, CPABHUBATH, KIACCU(PUIIMPOBATH U 00001aTh (DaKThI U SBICHUS;
OCYUIECTBIISTh CPABHEHUE, KIacCUPUKAIIHIO;
CTPOUTH JIOTHYECKH 000OCHOBAHHOE PACCYKICHHE, BKIIOYAIOUIEE YCTAHOBJIEHUE IPUUUHHO-
CJICZICTBEHHBIX CBS3€H;
CO3/71aBaTh MaTEMATHYECKUE MOJIEIIH;
COCTaBJISITh T€3UCHI, PA3JIUYHBIE BUbI INIAHOB (MPOCTHIX, CIOKHBIX U T.IL.).
peoOpa3oBeIBaTh HHHOPMAITUIO U3 OJHOTO BUA B APYTOH (TAOIUIly B TEKCT, AMATpaMMy H
mp.);
caMOMY CO3/1aBaTh UCTOYHUKN WH(OPMAITUU Pa3HOTO THIIA | VIS pa3HBIX ayIUTOPHH,
co0mroaTh HHGOPMAITMOHHYIO TUTUEHY U TTpaBujia MHGOPMAIIMOHHON O€30TIaCHOCTH;
YMETb UCMOJIb30BATh KOMIIBIOTEPHBIC 1 KOMMYHUKAIIMOHHBIE TEXHOJIOTUU KaK HHCTPYMEHT
JUISl JOCTHOXKEHUSI CBOMX LieJiel. Y METh BEIOMpATh aJeKBaTHBIEC 3a/1aue HHCTPYMEHTAJIbHbBIC
porpaMMHO-anmnapaTHbie CPeJICTBA U CEPBUCHI.
KomMmynukarusnsie YV I
CaMOCTOSATEILHO OPIaHU30BBIBATh YUeOHOE B3aUMOJICHCTBUE B IpyIIIie (ONpeaessiTh 00Ime
€U, TOTOBAPUBATHCS JIPYT C APYTOM U T.1.);
OTCTauBasi CBOIO TOUKY 3pEHHUS, IPUBOAUTH ApTyMEHTBI, TOATBEPXKIAas UX PaKTaMu;



B IUCKYCCUHU YMETh BBIJIBUHYTbh KOHTPAPI'yMEHTBHI;

YUYUTHCSI KPUTUYHO OTHOCUTBCS K CBOEMY MHEHHUIO, C

JIOCTOMHCTBOM TMPU3HABATh OMTUOOYHOCTH CBOETO MHEHUS (€CIIM OHO TaKOBO) U
KOPPEKTUPOBATH €T0;

MOHUMAsl TO3ULIMIO APYTOTo, pa3anuyaTh B €r0 peun: MHEHUE (TOUYKY 3pEHHS),
JTOKA3aTeNbCTBO (apTryMEeHTHI), (aKThl; TUIIOTE3bI, aKCHOMEBI, TEOPHH;

YMETh B3IVISIHYTh Ha CUTYaILMIO0 C UHOM MO3UIUU U JOTOBAPUBATHCA C JIFOJbMU MHBIX
MTO3ULIHM.

JINYHOCTHBIE Pe3yJIbTATHI O0yUEeHHUA:

YMEHHE KOHTPOJUPOBATH MPOIECC U PE3YybTaT YUYCOHON MAaTEMAaTUUYECKOMN JAesATEIbHOCTH;
CIIOCOOHOCTH K AMOIMOHATILHOMY BOCIIPUATHIO MaTeMaTHYECKUX 00BEKTOB, 3a/1a4,
PELIEHUM, PACCYKIAECHUM;

YMEHHE ICHO, TOYHO, TPAMOTHO M3J1araTb CBOM MBICJIM B YCTHOW U IIMCbMEHHOW peuH;
IIOHUMATh CMBICJI IIOCTABJICHHOM 33J1a4H, BBICTPAUBATh apI'yMEHTALMIO, IPUBOJIUTH
IIPUMEPBI U KOHTPIIPUMEPBHI;

HE3aBUCHUMOCTb U KPUTUYHOCTH MBIIUIEHUS;

BOJISI U HACTOMYHUBOCTD B JIOCTUKECHHUH LEIIN.



Ilnanupyembie pe3yJibTAThl 0CBOCHUS Y4e€0OHOI0 MpeaMeTa
8 kirace
IIpeameTHbIe pe3yabTaThl 00y4YeHUS:
NEePEeXOAUTh OT OJHOU (POPMBI 3aMUCH YUCE K IPYTOM, MPEACTABIATh JECATUUHYIO APOOb B
BUJE€ OOBIKHOBEHHOW M OOBIKHOBEHHYIO B BHJE JECATHUYHOH, 3alUChIBaTh OOJbIINE U
MaJible YUCIIA C UCIIOIb30BAHUEM LIETIBIX CTENEHEN ACCITKU;
BBINOJHATh ApU(PMETHUECKUE JAEUCTBUS C palMOHAJIbHBIMU UHWCJIAMM, CpPaBHHUBATH
palMOHAJIBHBIE W JEHCTBUTEIBHBIE 4YKCIIA, HAXOAWTHh B HECJOXKHBIX ClIydasX 3HAYCHUs
CTENEHEN C LIEJIBIMU NIOKA3aTEIsIMH, HAXOIUTh 3HAYECHHS YUCIIOBBIX BBIPAKEHUI;
OKpYTJIAITh LEJble YWClIa U JECATHUYHbIE ApOOM, HAXOAWUTh MNPUOJIMKEHHUS 4YHCENl C
HEJOCTAaTKOM U U30BITKOM, BBIIOJHSITH OLEHKY YMCIIOBBIX BBIPAXKEHUI;
M0JIb30BaThCS OCHOBHBIMU €IMHHULIAMM JUIMHBI, MAcCChl, BPEMEHH, CKOPOCTH, IUIOIIA/IH,
o0BeMa, BeIpakaTh 0oJiee KpyITHBIC SIUHUIIBI uepe3 0ojiee MelnKrue U Hao00poT;
pemarb TEKCTOBBIE 3a/Jayd, BKIIOYas 3aJaud, CBA3AHHbIE C OTHOLUEHUEM U
MPONOPIMOHATILHOCTBIO BEJIMYUH, C IPOOSIMHU U MPOLICHTAMMU;
COCTaBJIATh OYyKBEHHbIE BBIPAKEHUSI U (HOPMYJIBI MO YCIOBHUSM 3a/lay; OCYUIECTBISATH B
BBIPDAKEHUSIX W (OpMysax 4YHUCIOBbIE MOJCTAHOBKM M BBINOJHATH COOTBETCTBYIOLIUE
BBIYKCIICHHSI, OCYLIECTBIISITh IOACTAHOBKY OJHOIO BBIPAKEHHS B JIPYroe, BBIPAKATH B
(dopMyiax OHy NEPEMEHHYIO YEpPE3 OCTAIbHBIE;
BBIIIOJIHATH: OCHOBHBIE JICVCTBUS CO CTEIECHIMHU C LIEJIBIMU [T0KA3aTENSIMU, C MHOIOYJIEHAMU
U Cc anreOpayeckuMH JpoOsiMH;  pa3iOKEHWE MHOTOUYIEHOB HAa  MHOXKUTEIH;
TOKJIECTBEHHBIE IPE0OPa30BaHUS PALIMOHAIBHBIX BbIPAXKEHUI;
pelarb JIMHEHHbIE YPAaBHEHHMs, CHUCTEMbl JIBYX JIMHEMHBIX YpPAaBHEHMH C JByMs
[IEPEMEHHBIMY;
pelaTh TEKCTOBBIE 3aJlayd AJreOpanyecKUM METOJOM, MHTEPIPETHUPOBATH MOJYyUYECHHBIN
pe3ysbTaT, MPOBOIAUTH OTOOP PEIICHUN UCXOAs U3 GOPMYIUPOBKH 33/1a4H;
n300paxkaTh YMClia TOYKaMUA Ha KOOPAMHATHOM MPSMOii;
ONpENENATh KOOPAUHATHI TOUKHU IJIOCKOCTH, CTPOUTH TOUKH C 33JJaHHBIMH KOOpAUHATAMU;
BBINIOJIHEHUS pAacYETOB MO (opMysiaM, cOCTaBieHUs (POpPMYII, BbIpAXKAIOIIMX 3aBUCUMOCTH
MEXAY pealbHbIMU BEJIMYMHAMHU, HAXOXKICHUS HYKHOW (OpPMyJbl B CIPAaBOYHBIX
MaTepHuanax;
MOJEIMPOBaHUS MPAKTUYECKUX CUTYallMl M MCCIENOBAaHUS IIOCTPOCHHBIX MOJEIEH C
UCIIOJIb30BaHUEM amrapaTa ajareOpsl;
OMHCAaHUSl 3aBUCUMOCTEH MeEXAy (QPUINYECKUMH BEJIMYMHAMHU COOTBETCTBYIOIIMMHU
dbopMyniaMu IpU UCCIIETOBAHUH HECIOXKHBIX MPAKTUYECKUX CUTYAIIHH;
IIPOBOJIUTH HECJIOKHBIE JOKA3aTeIbCTBA, MOJIyYaTh IPOCTEHIINE CIEICTBHS U3 W3BECTHBIX
WIM paHee TMOJYYEHHbIX YTBEP)KICHMH, OLICHUBATh JIOTMYECKYIO0 IPaBUIBHOCTh
pacCy’XKJI€HUM, UCHOJIb30BaTh NPHUMEPHl A1 WUIOCTpAlMd M KOHTPHPUMEpHI s
ONPOBEPKECHUS YTBEPKACHUN;
U3BJIEKaTh MH(POPMALIMIO, MPEICTABICHHYI0 B TaOauMUax, Ha JuarpaMmax, rpagukax,
COCTAaBJIATh TAOJIUIbl, CTPOUTH TUATPAMMBI U Tpa(UKu;
pemarb KOMOMHATOpHBIE 3aJayd NYTEM CHUCTEMaTHYECKOTO Iepedopa BO3MOMXKHBIX
BApUAHTOB U C UCIOJIb30BAHUEM MPABUIIA YMHOKEHHUS;
BBIYMCIIATH CPEAHUE 3HAYECHUS PE3YJIbTATOB U3MEPECHHUI;
HaXOAUTh YAacTOTy COOBITHS, HCIIOJIb3Ysd COOCTBEHHbIE HAOJIOJEHUS U TOTOBBIC
CTaTUCTUYECKUE TAHHBIC;
HAXOJIUTh BEPOSITHOCTH CIyYalHBIX COOBITUI B MPOCTEHININX CITydasix.



MeTanpeaMeTHble pe3yJbTATHI 00yYeHUsI:

YMEHUE CaMOCTOSITEJIbHO IIJIAHUPOBATh albTEPHATUBHBIC IYyTH JIOCTHKEHUS IIECJIEH,
OCO3HAaHHO BbIOMpaTh Hambonee dPPEeKTUBHBIE CMOCOOBI pEIIeHUs YYEOHBIX U
MO3HABATENIbHBIX 33/1a4;

YMEHUE OCYIIECTBJISITh KOHTPOJIb TIO pe3yJbTaTy U CHoco0y JACHCTBUS Ha YpOBHE
MIPOU3BOJIBHOTO BHUMAHUS M BHOCUTH HEOOXOIMMbIC KOPPEKTUBHI;

YMEHHUE aJICKBAaTHO OIEHWBATHh MPABUIBLHOCTh WJIM OIIMOOYHOCTH BBITOTHEHHUS YYEOHOU
3a/1aud, €€ 0OBEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOKHOCTH €€ PEILICHHUS;
MOHUMAHUE CYIIHOCTH QITOPUTMHYCCKUX TMPEANHCAHUN W YMEHHE JCHCTBOBAaThH B
COOTBETCTBHH C MPEJIOKEHHBIM aJITOPUTMOM;

YMEHHE CaMOCTOSITEJIbHO CTaBUTh 11€7IM, BHIOUPATh U CO37aBaTh aJTOPUTMBbI JJIsI PEIICHUS
y4eOHBIX MaTEeMaTUYECKUX MPOOIIEM;

yMEHHUE TJIAHUPOBAaTh U OCYHIECTBIISTH JEATEIbHOCTb, HAIIPABICHHYIO HA pEUICHUE 3a/1a4
UCCJIeI0BATENHLCKOIO XapaKTepa;

OCO3HAHHOE BJAJCHUE JIOTUYECKUMH JEHCTBUSAMH OIpPEAeNCHUs TOHATUH, 0000IIeHus,
YCTAaHOBJICHHSI aHAJIOTHH, KiIacCU(UKAIMK HA OCHOBE CaMOCTOSITEIIBHOTO BBIOOpA
OCHOBAaHHI U KPUTEPUEB, YCTAHOBIICHUS POJIOBHUIOBBIX CBSI3CH;

YyMEHUE  yCTaHaBIWBAaTh MPUYUHHO-CICJICTBEHHBIE  CBSI3U, CTPOUTH  JIOTHUECKOE
paccykJeHre, yMOo3aKkIoueHue (MHAYKTHBHOE, TEAYKTUBHOE U 10 aHAJIOTHUHN) U BHIBOJIHI;
YMEHHE CO3/aBaTh, MPUMEHSITh U MPEOOPA30BHIBATH 3HAKOBO-CUMBOJIHWYECKUE CPEACTBA,
MOJIEITA ¥ CXEMBI JUTsI pEIICHUsT y4eOHbIX U TTO3HABATEIbHBIX 33/1a4;

dbopMupoBaHUE€ W Ppa3BUTHE Y4YEOHONW KOMIIETEHTHOCTH B O00JIACTHM MCIOJIb30BAaHMS
UH(OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH;

dhopMupoBaHUE MMEPBOHAYAIIBHBIX MPEACTABICHUNA 00 UAESIX U O METOJaX MAaTEeMaTUKH KakK
YHUBEPCAIBHOM SI3bIKE HAYKU U TEXHUKH, CPEICTBE MOJICITMPOBAHUS SIBICHUN U MTPOIIECCOB;
yMEHHUE BUJETh MAaTEMAaTHYECKYIO 3a/ladyy B KOHTEKCTE MPOOJIEMHOW CUTyalluu B APYTHX
JTUCHUIUIMHAX, B OKPYKAIOIIeH KU3HU;

YMEHUE HAaXOJWUTh B PA3IMYHBIX UCTOYHUKAX MHPOpMAIKIO, HEOOXOAUMYIO JJI PelIeHUs
MaTEeMaTUYECKUX MPpoOJIeM, U MPEJCTABIATh €€ B MOHATHOW (opMe; TPUHUMATh PEIICHHUE B
YCJIOBUSIX HETIOJTHOW M M30BITOYHOM, TOYHOM U BEPOSITHOCTHOU MH(OpMAInu;

yMEHUE TIOHMMAaTh M HCIOJIb30BaTh MATEMATHUYECKHE CPEJCTBAa HATIIIHOCTH (PUCYHKH,
YEePTEkKH, CXEMBI U JIP.) IS WIUTFOCTPAIMH, MHTEPIIPETAINH, apTYMCHTAIINH,

yMEHHUE BBIIBUTATh TUIIOTE3BI TP PEUICHUN y4eOHBIX 33/1a4 U MOHUMATh HEOOXOAMMOCTh
WX MPOBEPKU;

yMEHUE TPUMEHITh WMHIYKTUBHBIC M JICTyKTUBHBIE CIIOCOOBI PACCYXIACHUH, BHICTH
pa3JInuHbIC CTPATEruu PEIICHUs 3a/1aY;

YMEHHME OpPraHM30BbIBATH Y4YEOHOE COTPYJHUYECTBO U COBMECTHYIO JEATEIbHOCTh C
yYUTEIEM U CBEPCTHUKAMU: ONPEACNSITh LeNd, pacnpeneisitb (YHKIUA H  POJIU
YYaCTHUKOB, OOIITHE CIIOCOOBI pabOTHI;

yMeHue paboTaTh B TpyIIe: HAXOAWTH OOIee pelieHre U paspeniarb KOH(MIUKTHI Ha
OCHOBE COTJIACOBAHHUS MO3UIIMIA U yUeTa UHTEPECOB;

CJIyIIaTh MapTHEPA;

dbopMyIupOBaTh, APTYMEHTUPOBATH U OTCTAUBATh CBOE MHEHHE.



JInyHOCTHBIE pe3yabTaThl 00y4YeHHsI:

dbopMHpOBaHUE OTBETCTBEHHOTO OTHOIICHUS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH
O0yJaronIMXcs K CaMOPa3BUTHIO U CaMOOOpPa30BaHUIO HA OCHOBE MOTHBAIIMH K OOYYCHHIO U
MO3HAHUIO, BEIOOPY NMaimpHENIero oopa3oBanusi Ha 0a3e OPUEHTUPOBKH B MUpE Mpodeccuit
U 1podeCCUOHANBHBIX MPEANOYTEHUNH, OCO3HAHHOMY IIOCTPOCHUIO HWHIUBUYAITbHON
o0pa30BaTeIbLHON TPACKTOPUH C YUETOM YCTOMYHMBBIX TTO3HABATEIHLHBIX HHTEPECOB;
dbopMHpOBaHUE TEITOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOMN MPAKTHKY;

dbopMHpOBaHNEe KOMMYHUKATHBHOW KOMIIETCHTHOCTH W OOIICHUH W COTPYIHHUYECTBE CO
CBEPCTHUKAMHM, CTApIIMMH ¥ MIIQAIIMMHA B OOpa30BaTeIbHOM, OOIIECTBEHHO TOJIE3HOM,
y4eOHO-MCCIIeIOBATEILCKON, TBOPYECKON U APYTHX BHUJIAX NCITCIbHOCTH;

yMEHHUE SICHO, TOYHO, TPAaMOTHO H3JlaraTh CBOM MBICIH B YCTHOW W NMHCHMEHHOW peuH,
MOHUMAaTh CMBICI T[IOCTaBJICHHOW 3a/layu, BBICTPauMBaTh AapryMEHTAIUI0, TMPUBOIUTH
PUMEPHI U KOHTPIPUMEPHI;

KPUTUYHOCTh ~ MBIIUICHUS, YMEHHE  paclo3HaBaTb  JIOTHYECKH  HEKOPPEKTHbBIE
BBICKa3bIBaHUS, OTINYATH TUIIOTE3Y OT (PaKTa;

KPEaTUBHOCTh MBIIUICHUS, WHUIMATUBY, HAXOJYMBOCTh, AKTUBHOCTh TMPU PEUICHUU
reOMETPUYECKUX 3a]1aY;

yMEHHUE KOHTPOJIUPOBATH MPOIIECC M PE3yIbTAT YUeOHOW MaTEeMaTHUYECKOU eI TeTLHOCTH;
CHOCOOHOCTh K OSMOIMOHAJIBHOMY BOCIPHUSTHIO MAaTeMAaTHYECKHMX OOBEKTOB, 3ajad,
pEeLIeHUN, PacCyKACHUM.



Ilnanupyembie pe3yJibTAThl 0CBOCHUS Y4e€0OHOI0 MpeaMeTa
9 kiace
IIpenmeTHBIE pe3yJbTAThI 00yYeHUS:
BBITIOJTHSATD JIEUCTBUS C OAHOUJIEHAMH U MHOTOUYJICHAMU;
y3HaBaTh B BBIPAXKEHUAX (HOPMYJIbI COKPAIIEHHOTO YMHOXKEHUS U IPUMEHSTH UX;
PacKJIaIbIBATh MHOTOUYJIEHBI HA MHOKUTENH;
BBITIOJIHATH TOXK/IECTBEHHBIE MPE0OPA30BAHMS 1IEJIBIX aNTeOpandecKuX BhIPAKEHUN;
JTIOKa3bIBATh MPOCTEUINNE TOXKIECTBA C LIETBIMH aITeOPandeCKUMH BBIPAKECHUSIMU;
penaTh JUHEWHbIE YPABHEHHSI C OJTHUM HEU3BECTHBIM;
peniaTh CUCTEMBI JIBYX JTMHEHHBIX YPABHEHUN C JBYMS HEU3BECTHBIMU METOIOM
MOJICTAHOBKHU M METOJIOM aJIreOpandecKoro CJI0KEHHUS,
peniaTh TEKCTOBBIE 3a/1a4d C TOMOINIBIO JIMHEHHBIX YPAaBHEHUI U CUCTEM;
HaXOJUTh PEIICHUS KU3HEHHBIX (KOMIETEHTHOCTHBIX) 33/1a4, B KOTOPBIX UCIOIb3YIOTCS
MaTEMaTHYECKUE CPEIICTBA;
CO3/1aBaTh MPOJYKT (Pe3yabTaT MPOEKTHOM NESITEIHLHOCTH), Il U3YUYCHUS U OTTUCAHUS
KOTOPOI'0 UCIOJIB3YIOTCS MATEMATUYECKUE CPECTBA.
MeTanpeaMeTHble pe3yJbTAThI 00y4eHUsI:
PerynsatuBusie YV /I:
CaMOCTOATENLHO OOHAPYKUBATH U (POPMYIUPOBATH yUeOHYIO TPOOIEMY, OIIPEIETATh LEb
y4eOHOM AesITeNIbHOCTH, BEIOMPATh TEMY MPOEKTA;
BBIJIBUTATh BEPCHUH PEIICHUS TPOOIEMBbI, 0CO3HABATh (M HHTEPIIPETUPOBATH B ClIydae
HEO0OXOMMOCTH) KOHEYHBIN PE3YNIbTAT, BHIOUPATh CPEJCTBA JOCTHXKECHUS LIETTU U3
MPEUIOKEHHBIX, a TAK)KE UCKATh UX CAMOCTOATEIIBHO;
COCTaBJIATh (MHIWBUIyAIBHO WJIU B TPYIIIE) IUIAH PEIICHUS MPOOIEMbI (BBITOTHEHUS
IIPOEKTA);
paboTas 1o 1iaHy, CBEPSITh CBOU JICUCTBUS C LIENbIO U, IPU HEOOXOAUMOCTH, UCIIPABIIATH
OIIMOKHA CaMOCTOSITEIHHO (B TOM YHCIIE M KOPPEKTHPOBATH IIJIaH);
B JIMAJIOTE C YYUTEJIEM COBEPIICHCTBOBATh CAMOCTOATENILHO BBIPA0OOTAHHbBIE KPUTEPUU
OIICHKH.
ITo3naBarenbubie Y'Y /I:
aHAJIM3UPOBATh, CPABHUBATH, KIACCU(PUIIMPOBATH U 00001aTh (DaKThI U SBICHUS;
OCYUIECTBIISTh CPABHEHUE, KIacCUPUKAIIHIO;
CTPOUTH JIOTHYECKH 000OCHOBAHHOE PACCYKICHHE, BKIIOYAIOUIEE YCTAHOBJIEHUE IPUUUHHO-
CJICZICTBEHHBIX CBS3€H;
CO3/71aBaTh MaTEMATHYECKUE MOJIEIIH;
COCTaBJISITh T€3UCHI, PA3JIUYHBIE BUbI INIAHOB (MPOCTHIX, CIOKHBIX U T.IL.).
peoOpa3oBeIBaTh HHHOPMAITUIO U3 OJHOTO BUA B APYTOH (TAOIUIly B TEKCT, AMATpaMMy H
mp.);
caMOMY CO3/1aBaTh UCTOYHUKN WH(OPMAITUU Pa3HOTO THIIA | VIS pa3HBIX ayIUTOPHH,
co0mroaTh HHGOPMAITMOHHYIO TUTUEHY U TTpaBujia MHGOPMAIIMOHHON O€30TIaCHOCTH;
YMETb UCMOJIb30BATh KOMIIBIOTEPHBIC 1 KOMMYHUKAIIMOHHBIE TEXHOJIOTUU KaK HHCTPYMEHT
JUISl JOCTHOXKEHUSI CBOMX LieJiel. Y METh BEIOMpATh aJeKBaTHBIEC 3a/1aue HHCTPYMEHTAJIbHbBIC
porpaMMHO-anmnapaTHbie CPeJICTBA U CEPBUCHI.
KomMmynukarusnsie YV I
CaMOCTOSATEILHO OPIaHU30BBIBATh YUeOHOE B3aUMOJICHCTBUE B IpyIIIie (ONpeaessiTh 00Ime
€U, TOTOBAPUBATHCS JIPYT C APYTOM U T.1.);
OTCTauBasi CBOIO TOUKY 3pEHHUS, IPUBOAUTH ApTyMEHTBI, TOATBEPXKIAas UX PaKTaMu;
B JIUCKYCCUHU YMETH BBIJIBUHYTh KOHTPAPTyMEHTHI,



YUYUTHCS KPUTUYHO OTHOCUTHCS K CBOEMY MHEHHUIO, C

JIOCTOMHCTBOM IMPU3HABATh OLIMOOYHOCTh CBOETO MHEHUS (€CIIM OHO TaAKOBO) U
KOPPEKTUPOBATH €T0;

MOHUMAsl TO3ULIMIO APYTOTo, Pa3anuyaTh B €r0 peun: MHEHUE (TOUYKY 3pEHHS]),
JIOKA3aTeNbCTBO (apryMeHThI), GaKThl; TUTIOTE3bI, AKCHOMBI, TEOPHH;

YMETh B3IVISIHYTh Ha CUTYaILUIO0 C UHOM MO3UIIUHU U JOTOBAPUBATHCA C JIFOJbMU UHBIX
MTO3ULIHM.

JINYHOCTHBIE Pe3yJIbTATHI O0yUEeHHUA:

YMEHHE KOHTPOJUPOBATH MPOLECC U PE3YJIbTAT YUYEOHON MAaTEMAaTUUYECKON AESTEIbHOCTH;
CIIOCOOHOCTh K AMOIMOHATILHOMY BOCIIPUATHIO MaTeMaTHYECKUX 00BEKTOB, 3a/1a4,
PELIEHUM, PACCYKIACHUM;

YMEHHUE SICHO, TOYHO, TPAMOTHO M3J1araTb CBOM MBICJIM B YCTHOW U TIUCBMEHHOU PEYH;
IIOHUMATh CMBICJI IIOCTABJICHHOM 33J1a4H, BBICTPAUBATh apI'yMEHTALMIO, IPUBOJIUTH
IIPUMEPBI U KOHTPIIPUMEPBHI;

HE3aBUCHUMOCTb U KPUTUYHOCTH MBIIUICHUS;

BOJII U HACTOMYHUBOCTD B JIOCTUKEHHUH LEIIN.



Conep:xkaHue TeM y4e0OHOT0 MpeaAMeTa
7 Kkiace
BreipaxkeHusi, ToKAeCTBa, ypaBHeHus (22 4.)
YucnoBble BhIpaXXEHUs U BBIPAXKEHUS ¢ iepeMeHHbIMU. [IpocTeiimme npeodpa3oBaHus
BBIPAKECHHUN. Y PaBHEHHE C OJIHUM HEM3BECTHBIM U €TI0 KOPEHb, INHEWHOE YPaBHEHHUE.
Pemenue 3a1a4 METOIOM YpaBHEHH.
@®Oyukuum (11 4.)
®Oynkus, o0aacTh onpeaenenus pynkiuu, Crnocoosl 3ananus Gyukiuu. ['padpuk
byHKINN.
Oyukius y = kx+b u e rpadux. dynkmus y = kx u ee rpaduk.
Crenenb ¢ HATYpaJbHbIM NoKa3aresaeM (11 4.)
Crenens ¢ HaTypaIbHBIM [OKa3aTesaeM U e€ cBoiicTea. Onnowien. OyHKIMU y=X°, y=X>, 1
UX rpapukH.
MHuorouensl (17 4.)
MHuorouneHn. CioxeHne, BBIMUTAHUE U YMHOKEHUE MHOTO4JIEHOB. Pa3noxxenue
MHOI'OYJIEHA HA MHOKHUTEIIH.
®opMyJIbI COKPAIEHHOT0 YMHOKeHus (18 4.)
®opmyisl. [Ipumenenne GopMyI1 COKPALLIEHHOTO YMHOKEHUS K PA3JI0KEHUIO Ha
MHO>KUTEJIN.
Cucrembl JIMHeHHbIX ypaBHeHuii (13 4.)
Cucrema ypaBHEHHUI C IByMs IEpEMEHHbIMU. Perienue cucteM IByX JTUHEUHBIX YPaBHEHUM
C AByMs IIEpEMEHHBIMU. Penienne 3a1a4 METOIOM COCTABIIEHUS CUCTEM YPAaBHEHUM.
IHoBTOopenue (134.)



Conep:xanne TeM y4eOHOI0 npeaMera

8 kinace

IHoBTOpeHue Kypca aiaredopsl 7 Kiaaceca (2 4.)

Boipaxenus, ToxxaectBa, ypaBHeHUs1. OyHKMU. CTENeHb C HaTypaJIbHbIM OKA3aTEJIEM.
MHuorousnenbsl. @OpMyJibl COKPAIICHHOTO YMHOKEHUA. CUCTEMbI TMHENHBIX YPaBHEHU
PaumonanbHubie apoodu (23 4.)

PanmonansHas 1po6s. OCHOBHOE CBOMCTBO ApOOH, COKpareHue apooeit. ToxxmecTBeHHbIC
npeoOpa3oBaHus PAIMOHAIBHBIX BRIpaXeHUH. DYHKIUA y = H € rpaduk.
KBagpartnsie kopuu (19 4.)

[Tonsatue 00 upparmoHanbHbIX yncnax. OOmMe cBeIeHHs O IeUCTBUTEIbHbBIX YHCIIAX.
KBanpatHsbiit kopeHb. [loHsATHE 0 HAX0XKACHUN TPUOMHKEHHOTO 3HAYEHUSI KBAJIPaTHOTO
kopHsi. CBOMCTBA KBaJpaTHbIX KOpHEW. [IpeoOpazoBanust BeIpaKeHUH, COAEPIKALLUX
KBaJ[paTHbIC KOpHU. DYHKIHUSA Yy = +/x , €€ CBONCTBA U TpaduK.

KBagpatnsbie ypaBHeHnus (22 4.)

KBagpaTtHoe ypaBHeHUEe. PopMyJia KOPHEN KBAIpaTHOrO ypaBHEHUs. Pelienne
palMOHAJbHBIX YpaBHEHUN. Pellienne 3a1a4, NpuBOASIINX K KBaAPAaTHBIM YPaBHEHUAM U
MIPOCTEUIINM PALMOHAIBHBIM YPABHEHHUSIM.

Hepagencrsa (20 4.)

UucnoBble HEPABEHCTBA U UX CBOKMCTBA. [I0WJIEeHHOE CI10KEHNE U YMHOXKEHHUE YUCIOBBIX
HepaBeHCTB. [lorpenHocTh 1 TOYHOCTD MPUONIMKeHUA. JIMHEeiHbIe HEpaBEHCTBA C OJHOU
MIEPEMEHHON U UX CUCTEMBI.

CreneHb ¢ HeJIbIM MOKa3aTeeM. JjieMeHThI cTaTucTUKH (11 4.)

CreneHb C UENbIM MOKa3aTeaeM U ee cBorcTBa. CTanaapTHbIN BUA uncia. HavaneHbie
cBeZieHus1 00 OpraHu3ali CTATUCTUYECKUX UCCIIEA0BAHMIM.

IHoBTOpenue (8 4.)



Conep:xkaHue TeM y4e0OHOT0 MpeaAMeTa
9 kiace
IloBTOpenue kypca 8 kiacca (3 yaca)
CeoiicTBa pynkuuii. Kpagparuunasa ¢pynkuus (22 yaca)
Oynkums. CpoiictBa GyHkiuid. KBagpaTHbiit TpexuseH. Pa3nokeHne KBajapaTHOTO
TpexuieHa Ha MHOkuTenu. DyHkius y = ax® + bx + ¢, eé cBolicTsa u rpadguk. HepaBencrsa
BTOPO# CTENEHHU ¢ OJHOM epeMeHHol. MeTo nHTepBanoB. UeTHas U HeueTHas (PyHKIIHS.
Oynkuus y = x". OnpeneneHue KOpHs n-i cTerneHu. Beruyucienue KopHen n -l CTENeHH.
YpaBHeHUs 1 HEPABEHCTBA ¢ 0HOI nepeMeHHOM (14 yacoB)
[lenpie ypaBHeHUS. YpaBHEHHUE C IBYMSI IEPEMEHHBIMU U €r0 Tpaduk. CucreMbl
YPaBHEHUM BTOPOH cTeneHu. Pemenne 3a1a4u ¢ moMOIIbI0 CUCTEM YPaBHEHUN BTOPOU
CTEIICHH.
YpaBHeHHs U HEPABEHCTBA ¢ IBYyMs nepeMeHHbIMH (17 yacoB)
VYpaBHeHUE ¢ ABYMs IEPEMEHHBIMU U €ro rpaguk. CucremMbl ypaBHEHUN BTOPOM CTENEHHU.
Pemienue 3a1a4 ¢ NOMOILBIO CUCTEM YPaBHEHUI BTOPOU creneHu. HepaBeHcTBa ¢ AByMs
MIEPEMEHHBIMU U UX CUCTEMBI.
IIporpeccun (15 yacos)
Apudmernueckas 1 reomeTpuueckas nporpeccun. DopMyIibl N-ro WieHa U CyMMbI MTEPBbIX
n 4JeHoB nporpeccun. beckoHeuHo yObIBaroIasi reoMeTpuueckas Iporpeccus.
JIeMeHTbl KOMOMHATOPMKHU U TeopuH BepossTHOCTel (15 yacoB)
KomMOunaropnoe npaBuino ymHoxkenus. [lepectanoBKH, pa3MeleHrs, COUCTaHUS.
OTHOCHTENbHAS YaCTOTa U BEPOSTHOCTH CIIYYaitHOTO COOBITHS.
IHoBTOopenue (16 yacoB)



TemaTu4eckoe MIAHUPOBAHKE TI0 aJIredpe

Kaace: 7
Yuureans: B. U. CaabHukoBa

Koun4vecTBO 4acoB mo yueOHoMy miiany: Bcero — 105 yacoB; B Hexesro — 3 yaca
Ils1aHOBBIX KOHTPOJIBHBIX padoT: 11

IlnanupoBaHue cOCTABJIEHO HA OCHOBE:
1. ®enepaibHOTO rocy1apCTBEHHOT0 00Pa30BaTeIbLHOI0 CTAHIAPTA
2. OcHoBHOI1 00pa3oBaTtenbHOl nporpammbl MBOY Jlonananuckoii COL

3. Yueonoro niiana MBOY Jlonanaunckoii COII
4. Pa6oueii nporpammbl Ajaredpa 7-9 kaacc. Asrop H.I'. Munaiok — M.: IlpocBemenne, 2016r.

5. YueOonuka: Anredopa 7 kiacc. ABropsl FO.H. MaxkapseiueB, H.I'. Munaiok —
M.: [IpocBemenne, 2017r.

Ne T Kou-Bo Hata
eMa ypoka 4ACOB
ypoxka IJIaH pakr
BoipakeHusi, Tox/AeCcTBa, ypaBHeHHd (22 4.)

1 UucnoBbie BBIpaXEHUS 1

2 [HucnoBbl€ BBIpAXKEHHUS 1

3 BripaxkeHus: ¢ nepeMeHHbIMU 1

4  |BblpaxkeHUs ¢ IEPEeMEHHBIMU 1

5 BrIpaxeHus ¢ nepeMeHHbIMU 1

6  |CpaBHEHUs 3HaUEHUI BBIpAXKEHUI 1

7  |CpaBHEHUS 3HaYEHUI BBIpAXKEHUI 1

8 CBolicTBa AeHCTBUN HAJ YUCIaMU 1

9 TO)KI[GCTBaV. ToxxnecTBeHHBIC TPEOOPA3OBAHUS 1
BBIPAYKEHU I

10 KonTpoJsbnas padora Ne 1 1
«IIpeoOpa3oBaHne BbIpaKEHNID)

11 |YpaBHEHHMs U €ro KOpHU 1

12 |JluHeiiHOe ypaBHEHUE C OJJHON EPEMEHHOU 1

13 [/luneitHOe ypaBHEHUE C OJTHOM EPEMEHHOM 1

14  |JluHeiiHOE ypaBHEHUE C OJTHON EPEMEHHOM. 1

15  [Pemenue 3a71a4 ¢ MOMOIIBIO YpaBHEHUI 1

16  [Pemenue 3a1a4 ¢ MOMOIIBIO YpaBHEHUI 1

17  |Pemenue 3a1a4 ¢ MOMOIIBK YPaBHEHUI 1

18 |Cpennee apupmeTrueckoe, pazmMax u MojJa 1

19 |Cpennee apudmeTndeckoe, pazMax 1 Moaa 1

20 Cpennee apudmeruueckoe, pasmax 1 MoJia 1
MennaHa Kak CTaTUCTUYECKAsi XapaKTEPUCTUKA

21 |MeaunaHa Kak CTaTUCTHYECKasl XapaKTEepPUCTHUKA 1

22  |KontpouabHasi pabora Ne 2 «/IuHeliHOe ypaBHeHUEe» 1




@Oynknum (11 4.)

23 |Yro takoe (yHKIUS 1
24  |Boruncnenue 3HaueHu GyHKIUU 10 (hopMyIie 1
25 |KoutpoubHas padora 3a I yeTBepTh 1
26 |['padbux QpyHkumu 1
27 [I'paduk pyHKIIH 1
28  |/luneitnas ¢pyHKIMA U ee TpaduK 1
29  |luneitHas GhyHKIUS U €€ TpauK 1
30 ([Ipsmast mpOMOPIHOHATBEHOCTh 1
31 B3aumHoe pacmonoxeHue rpaguKoB JTHHESHHBIX 1
byHKIMI
32 |O606menue TeMbl « OYyHKITAN» 1
33  [KonTpouabHasi padoTa Ne 3 «/IuHeliHas GpyHKIUSD) 1
CreneHnb ¢ HaTypaJbHBIM MoKa3aTeseM (11 4.)
34 |OnpenesieHUE CTENEHHU C HATYPAIbHBIM TTOKa3aTeleM 1
35 |YMHOXCHHE U JICICHUE CTCIICHEH 1
36 |[YMHOXEHHUE U IeJIEHUE CTEIICHEN 1
37 |Bo3BeneHuE B CTENEHb MPOU3BECHUS U CTEIICHU 1
38 [Bo3BeneHue B CTETICHD MPOU3BEACHUS U CTETICHHU. 1
39  |OnHOYJIEH U €ro CTaHIaPTHBIA BU]L 1
40 |[YMHOXXEHHE OJHOUIIEHOB 1
41 |Bo3Benenue ogHOWIEHA B CTENEHD 1
42  |®yuknus y=x’ u ee rpaduk 1
43 |®yukuousa y=x° u ee rpaduk 1
44  [MToroBasi KOHTpPoOJbHasA padora 3a Il yerBepTh 1
MHuorounensl (17 4.)
45 |MHOTOWIEH U €ro CTaHIaPTHBIN BUJI 1
46  |CnokeHHE U BBIYMTAHHE MHOTOYJICHOB 1
47  |CnokeHHE U BBIYMTAaHHE MHOTOUYJICHOB 1
48  |YMHO>XKEHHE OJHOYJICHA HA MHOTOWICH 1
49  |VYMHOXEHHE OJHOYJIEHAa Ha MHOTOWIEH 1
50 |YMHOXEHHE OJHOUYJICHa Ha MHOTOUYJICH 1
51 |BreiHeceHuMe 00IIEr0 MHOKATEIS 38 CKOOKH 1
52  |BrpiHeceHue 00IIEro MHOKATEIS 38 CKOOKH 1
53 |BbiHeceHHe O0IIEro MHOXKHUTESA 32 CKOOKH 1
54 KonTposabHast padora Ne 4 1

«/leificTBHUSA C OTHOYJIEHAMH U MHOTOYJIEHAMID)




55

YMHOXXEHHE MHOTOUJICHA Ha MHOTOYJICH

56  [YMHO)€HHE MHOTOUYJIEHA HA MHOTOWJIECH

57 PaznoxeHne MHOTOWIEHa HA MHOXKUTEININ CIIOCOOOM
PYIIIAPOBKH

53 PaznoxeHne MHOTOWIEHa HA MHOXKUTEININ CIIOCOOOM
PYIIIAPOBKH

59  |/loxa3aTenbCTBO TOXKACCTB

60 |/loxa3aTenbCTBO TOXKACCTB

61 KonTposabHasi padora Ne §
«JledCTBUSI C MHOTOYJICHAMID)

DopMyJibl COKPANIEHHOT0 YMHOKeHus (184.)

62 Bo3BeneHue B KBaApaT CyMMBbI U pa3HOCTH JBYX
BBIPAKCHUI

63 Bo3BeneHue B KBaApaT CyMMBbI U pa3HOCTH JBYX
BBIPAKCHUI

64 Bo3Benenue B KyO CyMMBI 1 pa3HOCTH JIBYX
BBIPAYKCHUI

65 Pa3nosxeHre Ha MHOXXUTENU C TIOMOIIBIO popmyn
KBaJipaTa CyMMBI U KBaJipaTa pa3HOCTH

66 PaznoxeHne Ha MHOKUTEIH ¢ TOMOIIBIO (OpMYJT
KBaJpaTa CyMMBbI M KBaJipaTa pa3HOCTH

67 |YMHOXXEHHUE Pa3HOCTH IBYX BBIPAKECHUH HA UX CYMMY

68  [YMHOXEHHE pa3HOCTHU ABYX BBIPAXKEHUH HA UX CYMMY

69 |PaznoxeHue pa3HOCTH KBaJApaTOB HA MHOXKUTEIIH

70  |Pa3znokeHue pa3HOCTH KBaApPaTOB HA MHOXKUTEIIH

71  [PaznokeHHE Ha MHOXKHUTEIN CYMMBI U Pa3HOCTH KyOOB

72  |AToroBasi KOHTpoJbHasi padoTa 3a IIl yerBepTH

73  [[IpeoOpazoBaHue 1IEJIOTO BHIPAXKEHNS B MHOTOUJICH

74  |[IpeoOpa3oBaHUeE LENOTO BBIPAKCHHUS B MHOTOUJICH

75 [IpMeHeHne pa3IMYHBIX CIIOCOO0B AJIS PA3I0KECHUS
HA MHOXUTENN

76 [IpMeHeHne pa3IMYHBIX CIIOCOO0B AJIS PA3I0KECHUS
Ha MHOXUTENN

77 [IpuMeHeHHne pa3TUYHBIX CIIOCOOOB IS pa3IOKECHUS
Ha MHOXHUTEIIN

78  |O606mmenue Temsl «IIpeobpazoBaHue BhIpaKEHUID

79 KonTposbHasi paGora Ne 6

«IIpeodpa3oBaHue BbIpasKeHH D)




Cucrembl TuHeliHbIX YpaBHeHui (134.)

80  [luneliHoe ypaBHEHHE C IBYMs II€PEMEHHBIMU 1
’1 ['paduk TUHEHHOTO YypaBHEHUS C ABYMS 1
[1EpEMEHHBIMU
22 ['paduk TMHEHHOTO ypaBHEHUS C ABYMS 1
[epeMEHHBIMU
23 CucTeMbl TMHEWHBIX YpaBHEHUH ¢ ABYMS 1
[epeMEHHBIMU
’4 CucreMbl TMHENHBIX YPABHEHUN C ABYMSI 1
[epEMEHHBIMU
85 |Crocob moacTaHOBKH 1
86  |Criocob nmoacTaHOBKU 1
87  |Cmocob cnoxeHus 1
88  |Cmocob cnoxenus 1
89  |PemieHue 3aa4 ¢ MOMOILBIO CUCTEM YPAaBHEHUM 1
90 |Pemenue 3a1a4 ¢ MOMOUIbIO CUCTEM YPaBHEHUN 1
91 |Pemenue 3a1a4 ¢ MOMOLIbIO CUCTEM YPaBHEHUN 1
9 KonTpoabHas padora Ne 7 1
«CucTeMbl JINHEHBIX YPABHEHMII»
IToBTOpenue (13 4.)
93  [BeIpaxkeHus, TOXKAECTBA, YPABHEHUS 1
94  |®ynkuuu. CTeneHb ¢ HATypaAIbHBIM MTOKa3aTeIeM 1
95  |MHorouneHsl 1
96  |MHorouneHbl 1
97  [AroroBast KOHTpPOJIbHAs paboTa 1
98  |AHanu3 UTOroBOI KOHTPOJIBHOU PabOTHI 1
99  |Pe3epB 1
100 |Pe3epn 1
101 |Pe3epn 1
102 |Pe3epn 1
103 [Pe3eps 1
104  [Pe3eps 1
Peseps

105




TemaTnuyeckoe MJIAHMPOBaAHME MO aJredpe
Kuacce: 8
Yuureas: B. U. CanbHukoBa
KosnunuyectBo yacoB no yueoHomy miiany: scero — 105 yacoB; B Hezesito — 3 yaca
IL1aHOBBIX KOHTPOJIBHBIX padoT: 10
Il1anupoBaHNe COCTABJIEHO HA OCHOBE:
1. ®eaepanbHOro rocyiapcTBEHHOr0 06Pa30BaTEJIHLHOI0 CTAHIAPTA
2. OcHoBHOI1 00pa3oBaTtesibHOI nporpammbl MBOY Jlonanaunckoii COLI
3. Yueonoro miiana MBOY Jlonanaguackoid COII
4. Pa6oueii nporpammbl Ajreopa 7-9 kiaacc. Asrop H.I'. Munmiok — M.: [IpocBemenne, 2016r.
5. YueOnuka: Aareopa 8 kiaacc. Asropsl FO.H. Makaperues, H.I'. Mungiok —
M.: IIpocBemenne, 2018r.

No Tema ypoka Koua-Bo Jata
ypoKa HaC0B | nnam | dpakr
IoBTOpeHune Kypca anaredpsl 7 kiaacca (2 4.)

1 JlelicTBUS ¢ OlHOWIEHAMH U MHOTrowjieHaMu. Dopmyiibl 1

COKpAILIEHHOI'O0 YMHOXECHUS
> JInHelHbIE YpaBHEHUS U CUCTEMBI JIMHEHHBIX 1

ypaBHEHUI

PanuonanbHbie Apodu (23 4.)

3 ParyonanbHble BEIpaKeHUS 1
4 ParmonanbHbIe BBIpaX)EHUS 1

OcHOBHOE CBOMCTBO ajiredpanveckoi Jpoou 1

OcHOBHOE CBOMCTBO aJireOpanyeckoi 1poou.

Coxpartenue apobeit

OcHOBHOE CBOWCTBO anredpanyeckoi Apoou.

Coxkparenue apooei

CnosxeHue v BBIYMTaHUE JApoOel C OJMHAKOBBIMU

8 1
3HaAMCHATCJISIMHU
CJ'IO)I(CHI/Ie W BBIYUTAHHUC ,ZLpO6CI71 C OANMHAKOBBIMHA 1
9
3HAMCHATCIIAMHN

Crno)xeHue ¥ BEIYUTAHUE APOOCH ¢ pa3HBIMU

3HaMCHATCJIsIMHU

CroxeHue ¥ BBIUUTaHUE JIPOoOeid ¢ pa3HBIMU

3HaMCHAaTCIIsIMHU

Crno)xeHue ¥ BRIYUTAHUE IpOo0ei ¢ pa3HbIMHU {
12

3HaMCHATCJISIMHU

Pemenue MMpUMCEPOB HA CIIOKCHUC U BBIYUTAHUC

13 y 1
anredpandeckux apooeit

KonTtpoubsnas pa6ora Nel

14 . 1
«Paunonanbmﬂe IlpOﬁI/I N UX CBOUCTBA»

15 YMHoxeHue apobeil. Bo3enenue npobu B cTeneHb

16 YMmHoxeHue apobeii. Bo3Benenue qpodu B cTeneHb

17 Jlenenue npoOeit

—_—| | | —

18 Jenenue npobeit




19 | [IpeoOpazoBanue panoOHANBHBIX BRIPAKEHUN
20 | [IpeoOpa3oBanue parioHaIbHBIX BBIPAXKEHUN
21 [IpeobpazoBaHme paliMOHATBLHBIX BRIPAKCHUI
k. .
22 | ®yHKMs y = —, e€ cBoiicTBa U rpaduk
X
k. .
23 OyHkus y = —, e€ CBOMCTBa U rpaduK.
X
k. .
24 | OyHKIUSA y = —, €€ CBOMCTBA U rpaduk
X
KonTpoabHas padora 3a I yerBepTh «Onepanum ¢
25
apoosivu. JIpodHo-pannoHaibHas GyHKIM»
KBanparubie kopau (204.)
26 | PanuonanpHbIC UnCIa
27 | NppaunoHaJlbHbIE YnCIa
28 KBangpartHslie KOpHU.
ApubmMeTnieckmii KBaApaTHbI KOPCHb
29 | VpaBHeHue x*=a
30 | YpaBHeHue x *=a
31 Haxoxnenne npuOImKkEHHBIX 3HAYCHUH KBAAPATHOTO
KOpHSI
32 OyHKIUA y = Jx . E& cBoiicTsa n rpaduk
33 KBagpatHslii KOpeHb U3 MPOU3BEICHUS U IPOOH
34 KBanpatHblii KOpeHb U3 MPOU3BEICHUS U IPOOH
35 KBanpaTHblil KOpeHb U3 IPOU3BEACHUS U ApoOU
36 | KBagpaTHblil KOPEHb U3 CTEIIEHU
KonTposbsHnas padora Ne3
37 «IlonsiTe apupMeTHYECKOTr0 KBAJIPATHOI0 KOPHS U
€ro CBOMCTBa»
38 | BoiHeceHre MHOXKHTES 32 3HAK KOPHS
39 BrineceHne MHOKUTENS 3a 3HAK KOPHSI
40 Buecenne MHOXKUTENS 1OJ] 3HAK KOPHSI
41 BHecenne MHOXKUTENS 1O 3HAK KOPHS
4 [IpeobpazoBaHme BbIpaKEHUN, COAECPKAIIIX
KBaJpaTHbIE KOPHU
43 [IpeoOpa3oBanue BbIpaXEHH, COEPIKALUX
KBaJIpaTHbIE KOPHU
44 [IpeoOpa3oBanue BEIpAXKEHUN, COACPIKAIIINX
KBaJIpaTHbIE KOPHU
45 HTrorosasi koHTpoIbHasi padora 3a Il yeTBepTH




KBaaparubie ypaBHenus (22 4.)

46 Henonnsle kBagpaTHbIEe ypaBHEHUS 1
47 Henonuele kBagpaTHbIE ypaBHEHUS 1
48 @dopMyIibl KOpHEH KBaJPAaTHOIO YPaBHEHUS 1
49 ®opmyJibl KOPHEN KBaJAPATHOTO YPABHEHHUS 1
50 ®opmyJibl KOPHEN KBaJPATHOTO YPABHEHHUS 1
51 Pemenue 3aga4 ¢ mOMoIIbIO KBaJIPATHBIX YPABHEHUI 1
52 Pemrenne 3a1a4 ¢ nOMOIIBIO KBAaIPAaTHBIX YPABHEHUHN 1
53 Pemienue 3a1a4 ¢ IOMOIIBIO KBAaJAPATHBIX YpaBHEHUN 1
54 Pemienue 3a1a4 ¢ IOMOIIBIO KBaJAPATHBIX YpaBHEHUN 1
55 Teopema Buera 1
56 Teopema Buera 1
57 Teopema Buera 1
53 KonTpoabHast padora Ne 5§ 1
«KBanpaTHble ypaBHeHUS»
59 Pemenne npoOHBIX palOHAIBHBIX YPAaBHEHUH 1
60 Pemienne npoOHBIX pariMOHAIBHBIX YPaBHEHUH 1
61 Pemienne npoOHBIX paliMOHAIBHBIX YPaBHEHUH 1
62 Pemenne npoOHBIX pariMOHAIBHBIX YPaBHEHUH 1
63 Pemenne 347184 C OMOLLbIO JPOOHBIX paliMOHAJIBHBIX 1
ypaBHEHU
64 Pemenue VBaIl;a‘I C TIOMOIIBIO IPOOHBIX PAIMOHATBHBIX 1
ypaBHEHUH
65 Pemenne 3a]1a4 C OMOLLbIO JPOOHBIX pallMOHAIBHBIX 1
ypaBHEHH
66 Pemenue VBaIl;a‘I C TIOMOIIBIO IPOOHBIX PAIlMOHATBHBIX 1
ypaBHEHUH
67 KonTposabHas padora Ne 6 1
«/IpoOHO-panoHaAJIbHbIC YPABHEHHSD)
Hepasenctna (20 4.)
68 | Uncnosble HEpAaBEHCTBA 1
69 | CBolicTBa 4MCIOBBIX HEPABEHCTB 1
70 | CBolicTBa YMCIOBBIX HEPABEHCTB 1
71 CBolicTBa YHMCIIOBBIX HEPABEHCTB 1
72 CrnoxeHue ¥ yMHOKEHUE YNCIIOBBIX HEPABEHCTB 1
73 | AToroBasi KoHTpoOJibHasi padoTa 3a III yeTBepTH 1
74 | CioxeHue ¥ YMHOYKEHUE YHCIIOBBIX HEPABEHCTB 1
75 Crno’xeHue 1 yMHOKEHUE YHCIIOBbIX HEPABEHCTB
76 | IlorpemHoCTs ¥ TOYHOCTH MPUOIMKEHHS 1




77 | llepeceuenne u 00bETMHEHHE MHOXKECTB 1

78 | Ilepeceuenue u 0ObeTUHEHIE MHOXKECTB 1
79 | UucnoBble TPOMEKYTKH 1
80 | YucnoBble IPOMEKYTKU 1
81 PelreHne HepaBEeHCTB ¢ OHOW IIEPEMEHHON 1
82 Pemienue HepaBeHCTB ¢ OJTHOM MEPEMEHHON 1
83 | PemeHue HEpaBEHCTB € OJIHOM NEpEMEHHOMN 1
84 Pemienue cucrtem HepaBEeHCTB ¢ OAHON EPEMEHHOM 1
85 Pemenne cucreM HepaBeHCTB ¢ OAHOW NTEPEMEHHON 1
86 Pemenue cucrtem HepaBEeHCTB ¢ OAHON EPEMEHHOM 1
g7 KonTtposbHnasi paGora Ne 8 1
«HepaBeHcTBa ¢ 01HO NepeMeHHOH M MX CHCTEMbI»
CreneHb ¢ 1eJbIM MOKA3aTeaeM. JileMeHThI cTaTucTuky (11 4.)
28 OrnpenesieHne CTENEHU ¢ HEIbIM OTPULATEIbHBIM 1
MoKa3aTesieM
29 Omnpenenenne CTENEHU € LENbIM OTPUIATEIbHBIM 1
MOKa3aTeIeM
90 CBoOliCTBA CTENEHH C II€IBIM ITOKa3aTeJIEM 1
91 CBoOliCTBA CTENEHH C II€JIBIM ITOKa3aTeJIEM 1
92 CrannapTHBI BUA yncaa 1
93 KonTtpouabsHnas padora Ne9 «Crenens ¢ neabim 1
nokasareJsjiem»
94 | AHanu3 KOHTPOJILHOU pabOTHI 1
95 | C6op u rpynnupoBKa CTaATUCTUUYECKUX TAHHBIX 1
96 COop ¥ rpynImupoBKa CTATUCTHYECKUX JTaHHBIX 1
97 Harnsannoe npencraBienue CTaTUHCTUYECKOM 1
nHpopmaruu
08 Harnsanoe npeacraBieHre CTaTUCTUYECKOU 1
uH(popMaluu

IHoBTOpeHue (74.)

99 | Ilpeobpa3oBanre paliOHAIBHBIX BBIPAXKEHUN

100 | BoiHECEHME U BHECEHUE MHOXKUTENS 0] 3HaK KOPHS

101 | Pemenue ypaBHEeHUI

102 | UToroBast KOHTpOJbHAs paboTa

103 | AHanu3 UTOrOBOM KOHTPOJIBHOM pabOTHI

104 | Pe3epn

[ N [ U [V N (SN N

105 | Pe3eps




TemaTu4eckoe MIAHUPOBAHKE TI0 aJIredpe

Kuacc: 9
Yuureans: B. U. CaabHukoBa

Kosn4vecTBO 4acoB mo yueOHoMy miiany: Bcero — 102 yacoB; B Hexesro — 3 yaca

Il;1aHOBBIX KOHTPOJIBHBIX padoT: 9

IlnanupoBaHue cOCTABJIEHO HA OCHOBE:
1. ®enepaibHOTO rocy1apCTBEHHOT0 00Pa30BaTeIbLHOI0 CTAHIAPTA
2. OcHoBHOI1 00pa3oBaTtenbHOl nporpammbl MBOY Jlonananuckoii COL
3. YueoOnoro niiana MBOY Jlonanannckoii COI

4. Pa6oueii nporpammbl Ajaredpa 7-9 kaacc. Asrop H.I'. Munaiok — M.: IlpocBemenne, 2016r.

5. YueOonuka: Anredopa 9 kinacc. ABropsl FO.H. MakapseiueB, H.I'. Munaiok —
M.: [IpocBemenne, 2019r.

Koa-Bo Hara
Ne Tema ypoka
ypoKa 1acoB | pjap ¢dakr
IloBTOpenue kypca 8 kiaacca

1 KBagparnusie kopHU 1

2 KBangparHsle ypaBHEeHUs 1

3 JpoOHo-panimoHanbHbIe ypaBHEHHS 1

KBagpaTnunas ¢pynkoms (22 4.)

4 Oynknusa. O61acTh onpeaeeHus 1 001acTh 1
3HAYEHUI

5 Haxosxnenue obiactu onpeneneHus u 00Jactu 1
3HayeHud pyHKUMU. BXxoasumii KOHTpoIb

6 CgoiicTBa GyHKIHHA 1

7 CgoiicTBa GyHKIMHA 1

8 CgoiicTBa GyHKIMHA 1

9 KBagpatHblii TpEXUJIEH U €r0 KOPHU 1

10 Briienenue kBaapaTa JBy4ieHa U3 KBaJIPaTHOTO 1
TpEXUIIeHa

11 PaznoxeHue KBaJpaTHOrO TPEXUIECHA HA MHOKHUTEIN 1

12 | Pa3znoxeHue KBaApaTHOro TPEXUWIEHA HA MHOXKUTENN 1
Konmponvnaa pavoma Ne 1 no meme:

13 «@ynukyuu u ux ceoiicmea. Keaopammuwiit mpéxunen 1
U €20 KOpHU»

14 ®yHKIHA y=ax’, eé CBOMCTBA U rpaduK. 1

15 | Hocrpoenue rpaduka GpyHKIMM y=ax> 1

16 | 'paduxn dyskimii y=ax>+n u y=a(x-m)? 1

17 | Hocrpoenue rpadukoB QpyHKIHMI y=ax’+n , 1
y=a(x-m)? u y= a(x-m)*+n

13 [octpoenue rpagukoB GyHKIMi y=ax>+n , 1

y=a(x-m)? u y= a(x-m)*+n




19 | Iloctpoenue rpaduka KBaapaTuyHOU QyHKIUN 1
20 | [Toctpoenue rpaduka KBaApaTUIHON (YHKIIUU 1
21 [TocTpoenue rpaduka KBaapaTHIHON (HyHKIIUHA 1
22 OyHKIug y=x" 1
23 Ornpenenenre KOPHS N-0i CTETIEHH U €T0 CBOMCTBA 1
24 OnpeneneHre KOpHS N-0il CTENEHHU U €r0 CBOMCTBA 1
25 | Konmponvnasa paboma 3a Il uemeepmeo 1
YpaBHeHUsI M HEPABEHCTBA € OJHOM MepeMeHHOW» (14 4.)
26 | llenoe ypaBHEHME U €TI0 KOPHU 1
27 Pemenune ypaBHeHuU# crioco60M pasioxKeHus Ha 1
MHOXHTEIH
% Pemienune ypaBHeHuU# crioco60M pasioxKeHus Ha |
MHOXHTEIH
29 Pemenue ypaBHeHU cCriocoO0M 3aMEHBI IEPEMEHHOM 1
30 VYpaBHEHMsI, IPUBOIUMBIE K KBAaJAPAaTHBIM 1
YPaBHEHUSIM
31 bukBagpaTHbie ypaBHEHUS 1
32 | dpoOGHble pallMOHaIbHbBIE YpaBHEHUS 1
33 | ApoGHble panioHalIbHbIE YPaBHEHUS 1
34 Peuienne HepaBeHCTB BTOPOM CTENIEHU, UCIIOJIb3YsI 1
rpaduK KBaapaTHIHON (HYHKIIMH
35 Pemienne HepaBeHCTB BTOPOM CTENEHU, UCIIOJIB3Y I 1
rpaduk KBagpaTUIHON QyHKIUU
36 | Pemienue HepaBeHCTB METOJIOM UHTEPBAJIOB 1
37 | PeuieHue HEpaBEHCTB METOJIOM UHTEPBAJIOB 1
38 | Pemenue HepaBEHCTB METOIOM UHTEPBAJIOB 1
39 Konumponvnas paboma Ne 3 no meme: «Ypasnenusn |
U HepageHcmea ¢ 00HOI NepemMenHHon»
YpaBHeHHsI M HEPABEHCTBA C IBYyMs nepeMeHHbIMU (17 4.)
40 VYpaBHeHHE ¢ IByMs TIEPEMEHHBIMU U €T0 Tpaduk 1
41 Pemenue cucrem ypaBHeHUi rpaguueckum criocobom| 1
42 | Pemenue cucrem ypaBHeHUH rpaduueckuM crocobom| 1
43 HNrorosas konTposbHasi padora 3a Il yerBepTs B |
¢popme OID
44 Pewienue cucreM ypaBHEHUN BTOPOU CTEIICHU 1
45 [IpuMeHeHne pa3InYHbIX CIIOCOOO0B K PELICHUIO 1

CHCTEM YPaBHEHHI BTOPOU CTENEHU




Pemienue 3a1ad ¢ mOMOIIBIO CUCTEM YPaBHEHHI

46 . 1
BTOPOI1 CTENIEHU

47 Pemienue 3aga4 ¢ mOMOIIBIO CUCTEM YPaBHEHHI 1
BTOPOM CTEIEHU

48 Pemenne reomeTpryeckux 3aaad npu NOMOIIA 1
CHCTEM YPAaBHEHHI BTOPOU CTENEHU

49 Pemenue 3amau Ha paboTy MpU MOMOIIU CUCTEM 1
YPaBHEHUI BTOPOM CTEIEHU

50 Pemenue 3a1au Ha IBUKEHUE NIPU IOMOILU CUCTEM 1
ypaBHEHUI BTOPOH CTENEHU

51 Pemenue 3a1ay Ha cMecH U CIIIaBbl TIOMOLIY CUCTEM 1
YpPaBHEHUI BTOPOM CTEIEHU

52 HepasenctBa ¢ 1ByMsi IEpeMEHHBIMU 1

53 HepasencrBa ¢ 1ByMsi IEpeMEHHBIMU 1

54 CucreMbl HEpABEHCTB C IBYMS IEPEMEHHBIMU 1

55 CucreMbl HEpaBEHCTB C IByMS IIEPEMEHHBIMU 1

56 Konumponvnas paboma Ned no meme: «Ypasnenun u |
Hepasencmea ¢ 08ymsa nepemeHHbIMU)

Apudmernyeckas u reomerpudeckasi mporpeccuu (15 4.)

57 ITocaenoBaTenbHOCTH 1

53 Omnpenenenue apupMETHIECKON IPOTPECCUH. 1
®opmyna n-ro yjaeHa

59 Haxoxnenue n-ro unena apupMeTndecKon 1
nporpeccuu no ¢popmyie

60 Haxoxnaenue n-ro unena apugmeTuyeckoit 1
nporpeccuu no Gopmyiie

61 ®dopmMysa CyMMBI N TIEPBBIX WICHOB apU(METHUIECKON 1
IIPOrpeccuu

62 HaxoxneHne cyMMbI n IEPBBIX YJIEHOB 1
apuMeTHUYeCcKoil mporpeccuu

63 O6o0maromuii ypok 1mo teme «Apudmerndeckas 1
IIPOrpeccus»

64 Konmponsnaa paboma Ne5 no meme: |
«Apughmemuuecxkan npozpeccusn

65 Ornpenenenne reoMeTpUIEeCKON MPOrpeccuu 1
dopMyIa n-ro wieHa reoOMeTpUIECKOU NPOrpeccuu

66 HaxoxaeHnne n-ro 4ajieHa reoMeTpu4eCcKon 1
nporpeccuu 1o popmyiie

67 HaxoxaeHnue n-ro 4jeHa reoMeTpuyecKoi 1
nporpeccuu no ¢popmyie

63 dopMysa CyMMBI h IIEPBBIX YWIEHOB I€OMETPUYECKON 1

pOrpeccuu




HaxoxneHue cyMMBI n IIEPBBIX YJICHOB

69 . 1
FeOMETPHUECKOMN MPOTrPecCuu
70 O6o0matromuii ypok mo teme «I'eomerpudeckas 1
IIPOrpeccus»
71 Koumponvnas paboma Neb no meme: 1
«I'eomempuueckas npozpeccusn»
DJIeMeHTbl KOMOMHATOPUKH U TeOpUH BepositHOcTel (15 4.)
72 [Ipumepsl KOMOMHATOPHBIX 3374 1
73 Pemenne koMOMHATOPHBIX 337124 1
74 | IIpoOus1it OI'D 1
75 [IpoGue1it OI'D 1
76 | [lepecTtanoBKH 1
77 | PemieHue 3a1a4 Ha NEPECTAHOBKHU 1
78 | Pasmemenus 1
79 Pewenue 3agau Ha pa3MeleHus 1
80 Coueranus 1
81 Pemenne 3amay Ha coueTaHus 1
82 Pemenue 3amau 1
83 OTHOCHTENBHASA YaCTOTA CITy4YaitHOTO COOBITHS 1
84 BeposiTHOCTB COOBITHSI. 1
’5 Pemenue 3anau no reme «HavanbHble cBeieHUS U3 1
TEOPHUH BEPOSITHOCTEN
36 Koumponvnasa paboma Ne 7 no meme: «Inemenmol 1
KOMOUHAMOPUKU U Meopul 6eposamuocmeit)
HNrorosoe noBropenue (16 1)
’7 [IpeobpazoBanue BeIpa)KEHHIA, COACPIKALINX CTECIICHH 1
C IIeJIBIM TTOKa3aTesieM M KBaJApaTHbIE KOPHH.
23 Penrenue nensx U 1poOHO-pAIIIOHATBHBIX 1
YpaBHEHUU.
89 | I'paduueckoe perieHne ypaBHEHUH. 1
90 Pemenne cucreM ypaBHeHuit ciocobaMu 1
10JICTAHOBKH.
91 Pemienne kBagpaTHbIX HEPABEHCTB U UX CUCTEM. 1
92 | Pemienue 3aa4 cOCTaBICHUEM CUCTEMbI YPaBHEHUN 1
93 ApudmeTrrdeckas 1 TeOMETpUIECKas MPOTPECCUHU 1
94 | Apubmerudeckas 1 reOMETpHUECKas IPOTPECCUn 1
95 [IprMeHeHne ypaBHEHNI U HEPABEHCTB IIPU PELICHUH 1
3a/1a4 Ha MPOrPeccuu
96 | IlocTpoenue rpaguKoOB U3yUYEHHBIX ()YHKITHIA. 1
97 | IlocTpoeHue rpa@uKoB U3yUEHHBIX (PYHKIIHIM 1
98 | Hmozoeaa konmponvnas paboma 1




99 | AHanu3 UTOrOBOW KOHTPOJIBHON pabOThI
100 | Pemrenne 3aganuii OI'D
101 Pemenue 3aganuit OI'D
102 | Pemrenne 3aganuii OI'D
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