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IMosicHuTeIbHAA 3aNIUCKA
1. ®enepanpubiii 3aKk0H Poccuiickoit deaeparuu ot 29 aexadps 2012 . Ne 279-03 «O6 obpazoBanun B Poccutickoit deneparimy

2. @enepalbHBII rocyAapCTBEHHBIN 00pa30BaTENbHBIN CTaHIAPT OCHOBHOTO 00111eT0 00pa30oBaHus, YTBEPKAEHHBINA IPUKA30M
MunuctepcTBa 06pazoBanus U Hayku Poccuiickoit @eneparuu ot 17.12.2010 Ne 1897 (¢ n3BMEHEHUSIMH U JIOTIOJTHEHUSIMHU )

3. Tlpumepnas ocHOBHas oOpa3zoBaTeabHas TporpaMmMa OCHOBHOTO 001Iero oOpa3oBanus (0100peHa pemeHneM GeaepaabHOTO
y4e0HO-METOIMYECKOTr0 00bEIMHEHHUS 110 001IeMy 00pa3oBaHuto (MpoTokod ot 8 anpens 2015 r. Ne 1/15).

4. OOII OO0 (®I'OC) 'BOY COII Ne4 r.o.YamaeBck
5. Yueousiii mrag '5OY COII Ne4 r.o.Yanaesck

6. [Ipuka3z MunuctepctBa oOpa3zoBanus u Hayku Poccutickoit @enepannu ot 31 mapta 2014 1. Ne 253 «OO0 yTBepk1eHUN
benepabHOTO TTepeYHs YICOHMKOB, PEKOMEHIYEMBIX K UCTIOJE30BAHUIO TIPH PeaTu3allii UMEIOIINX TOCYAapCTBCHHYIO
aKKpeIUTaIlui0 00pa30oBaTEIbHBIX IPOrPAMM HAYAJIBLHOTO OOIIEro, OCHOBHOT'O O0IIIET0, CPETHEr0 00IIero 00pa3oBaHUs .

7. Tpuxa3z Munnpocsemenus Poccun ot 28.12.2018 Ne 345 « O denepanbHOM nepedHe yueOHUKOB, PEKOMEHIYEMBIX K
MCIIOJTb30BAaHUIO TIPH PEATM3aINN UMEIOIINX TOCYIapCTBEHHYIO aKKPEIUTAIIMI0 00pa30BaTeIbHBIX MPOTPaMM HaYaIbHOTO
00111eT0, OCHOBHOT'O 00IIIET0, CPETHETO 00111ero 00pa3oBaHUs

8. Ilpukaz Munnpocsemiernst Poccuu Ne 233 ot 08.05.2019 . «O BHeceHnu u3aMeHeHui B mpruka3z Munnpocsemenus: Poccun Ne
345 ot 28.12.2018 r.»

9. Ilpuka3z MunucrepcTBa oOpazoBanus u Hayku Poccuiickoit deneparuu ot 09.06. 2016 r. Ne 699 «O0 yTBepKIeHUM MTepEUHS
OpraHu3alMii, OCYIIECTBISAIOMIMNX BbIMYCK YYEOHBIX TOCOOUH, KOTOPBIE TOMYCKAIOTCS K MCIOJIb30BAHUIO MTPU peain3aliu
MMEIOIIUX FOCYIapCTBEHHYIO aKKPeIUTAII0 00pa30BaTeIbHBIX IPOrpaMM HauajabHOro O0IIEro, OCHOBHOT'O OOIIET0, CPEAHETO
o01ero oOpa3oBaHUs»

10.ITpuka3 MunuctepctBa oopa3oBanus U Hayku Poccutickort @eneparnuu Ne 986 ot 4.10.2010 1. «O6 yTBepx)aeHUH deaepanbHbIX
TpeOoBaHUl K 00pa30BaTEIbHBIM YUPEXKIECHUSIM B YaCTH MUHUMAJIbHOM OCHAIIEHHOCTH y4eOHOTO Ipoliecca 1 000py10BaHUs
y4€OHBIX TTOMEIIEHU)

11.Tlonoxenue o popmax, MEPUOAUIHOCTH U MOPSAIKE TEKYIIETO KOHTPOJIS YCTIEBAEMOCTH M MPOMEKYTOYHON aTTECTAIlMN yUalTUXCs
I'bBOY COUI Ne4 r.o.YamaeBck



12.Vuebnuku Mepainsik, A.I'., [lononckuit, B.b. «Anrebpa 7 knacey. «Anredpa 8 kinace», «Anredpa 9 kinacey, «I'eomerpus 7

kiacey, «['eomerpus 8 kimacey, «I'eomerpus 9 kimace» [Tekct] / [A. I'. Mepsnsik, B. b. Ilomonckuii, M. C. Sxup u ap.]. - M.:
Bentana - I'pad, 2018,2019

Ilnanupyemble pe3yibTaThbl 0CBOEHHS KypPca MAaTeMAaTHKH 7-9 KJIaccoB

MaremaTuka (ajareopa).

JIMYHOCTHBIMHU pe3yabTaTaMM U3yUeHHUs NpeaMera «Anredpa» » B BHUIE yueOHOro kypca 7 — 9 Kjacc SIBISIOTCS CIIETYIONINE

Ka4dycCTBa.

HE3aBUCUMOCTb U KPUTUYHOCTDH MBIILICHUS;
BOJISI U HACTOMYMBOCTB B JOCTHKEHUU LIENH;
c(OPMUPOBAHHOCTh OTBETCTBEHHOI'O OTHOILIEHUS K YYEHHIO, TOTOBHOCTh U CHOCOOHOCTH OOYYarOIIMXCS K CAaMOPAa3BUTHIO U
caM000pa30BaHMIO HA OCHOBE MOTUBALIMM K OOYYEHHIO U MO3HAHUIO, BEIOOPY JajdbHENIIEro o0pa3oBaHusl Ha 0a3e OPUEHTUPOBKHU
B Mupe mnpodeccuid U npodhecCHOHANBHBIX MNPEANOYTEHUI, OCO3HAHHOMY IOCTPOEHUI0 WHIWBUIYaIbHOW 00pa3oBaTelIbHON
TPAEKTOPHH C YUETOM YCTOMYUBBIX IMO3HABATEIBHBIX HHTEPECOB;
c(hOpPMHUPOBAHHOCTH LIEIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKU U OOLIECTBEHHON
IIPaKTUKH;
c(OpPMUPOBAHHOCTh KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOILEHMHM U COTPYAHUYECTBE CO CBEPCTHUKAMHU, CTApUIMMH U
MJIQAIIAMHA, B 0Opa3oBaTeIbHOM, OOIIECTBEHHO TMOJE3HOM, y4eOHO-MCCIEeNOBATEIhCKON, TBOPUECKOW U JPYrUX BHUIAX Je-
ATEIIHOCTH;
YMEHHUE SICHO, TOYHO, TPAMOTHO M3J1araTh CBOM MBICIIM B YCTHOW M MUCHbMEHHOW pEYM, MOHUMATh CMBICI MTOCTaBICHHOW 3aJayH,
BBICTPAUBAaTh apryMEHTALUIO, TPUBOAUTH IPUMEPHI U KOHTPIPUMEPHI;
MPEACTABICHUE O MAaTEMaTUYECKON HayKe Kak c(epe yernoBeuecKoi AesITeNbHOCTH, 00 3Tanax e€ pa3BUTHUs, O €€ 3HAUUMOCTH JIJIS
Pa3BUTHS LIUBUIN3ALNN;
KPUTHUYHOCTH MBIIIJICHUS, YMEHUE PAaClO3HABATh JIOTHYECKU HEKOPPEKTHBIE BHICKA3bIBAHUS, OTIMYATh TUIIOTE3Y OT (PaKTa;
KpEaTUBHOCTb MBIIIJICHHS, MHUIIMATHBA, HAXOJYUBOCTh, AKTUBHOCTD MPH PEIICHUN alredpandeckux 3a1ay;
YMEHHUE KOHTPOJIUPOBATH MPOLECC U pPe3ybTaT yUeOHOU MaTeMaTU4YEeCKOU IeITeTbHOCTH;
CHOCOOHOCTh K AMOLMOHAILHOMY BOCHPHUSATHIO MaTeMaTHUYECKUX OOBEKTOB, 3a/1a4, PEIICHUN, pacCyKICHH.

Cpeocmeom 00CmudiCe s IMUX pe3yibmamos sA61aemcs.
CUCTEeMa 3a/laHuil Y4eOHUKOB;
IpeCTaBICHHAs B yueOHUKaX B IBHOM BUJIE OpraHU3allys MaTepuaa 1o NpUHLIUITY MUHUMAKCa;




— HCIIOJIb30BaHUC COBOKYITHOCTH TGXHOHOFHﬁ, OPUCHTHUPOBAHHBLIX HA Pa3BUTHUC CAMOCTOSATCIIBHOCTH U KPUTHYHOCTH MbIIJICHUSA:

TEXHOJIOI'UA HpO6JIeMHOrO Auajiora, TCXHOJIOrus NpoOAyYKTUBHOI'O YTCHHA, TCXHOJIOTHA OLICHUBAHUS.

MeTanpeamMeTHbIMU Pe3yJIbTaTaMH U3yUeHUS Kypca «MaremaTrkay sSBiseTcs (GOpMUPOBAHHE YHUBEPCATHHBIX YUeOHBIX JEeHCTBUN
PeryiassituBanie YYJI:

CaMOCTOSTENbHO 0OHapyxcuseams W (OPMYJIHPOBaTH yuyeOHYI0 TpoOieMy B KIACCHOM U HMHAMBUAYAJbHON Yy4eOHOU
NEATEIIbHOCTH;

8bl06UcAMb BEPCUU DpEIICHUS MPOOJEeMbl, OCO3HABaTh KOHEUHBIH pe3ylibTaT, BBHIOMPATH CPEACTBA JOCTIKEHUS LETU U3
NPEAJIOAKEHHBIX WIH KX HCKATh CAMOCTOSATEIBHO;

cocmagnams (MHIMBUIYAIbHO WU B TPYIIIE) IJIaH PEIICHUS] MPOOJIEMbI (BBIMOIHEHUS IPOEKTA);

paboTag 1O TPEMIOKECHHOMY WM CaMOCTOSTEIbHO COCTaBIEHHOMY IUIaHY, UCNOIb308amb HaApSAAy C OCHOBHBIMH U
JIOTIOJIHUTEIIbHBIE CPEICTBA (CIPABOYHAS JIMTEPATYPA, KOMIIBIOTEP);

NIAHUPOBAmMb CBOIO MHANBUAYAJIbHYIO0 00pa30BATEIbHYIO TPAEKTOPHIO;

pabomams 1O CaMOCTOSITENIBHO COCTaBJIEHHOMY IUIaHY, CBEPSASACh C HAUM M C LEJbIO JEATEIbHOCTH, MCHPABIIAS OLINOKH,
HCIIOJIB3YS CAaMOCTOSITEIFHO MOI00paHHbIe Cpe/icTBa (B TOM uucie u MHTepHeT);

CBOOO/IHO 10/1b308ambCsl BHIPAOOTAHHBIMU KPUTEPUSIMU OIICHKH U CaMOOIIEHKH, MCXOJS U3 ILeJIM U HMEIOIINXCS KPUTEPUEB,
pasyinyasi pe3yJibTaT U CloCOObI ACHCTBUI;

B X0/JI€ MPE/ICTABJICHHSI POEKTA 0A8aMb OYEeHKY €ro pe3yibTaTaMm;

CaMOCTOSTENIHO 0CO3HABAMb TIPUINHBI CBOETO yCIeXa WM HEeyCIeXa U HaXOJIUTh CIIOCOOBI BBIXO/a U3 CUTYaIlMH HEYCIIeXa;
yMemb oyeHUms CTETIeHb YCIEITHOCTH CBOSH MHIUBUTyAIbHONW 00pa30BaTebHOMN NS TEIbHOCTH;

JaBaTh OIIEHKY CBOMM JIMYHBIM Kaue€CTBAM M Y€pTaM XapakTepa («KaKoB 51»), OMPENENATh HAIIPABICHHS CBOETO Pa3BUTHS («KAKUM
s XO4Y CTaTh», «4TO MHE JJI 3TOr0 HA/IO CIETATh))

Cpeocmeom opmuposanusn pecyramusuvix YV cayscam mexnonrosus cucmemno-0esamenbHOCMHO20 N00Xo0d Ha dmane u3y4eHus
H08020 MAMepuala u mexHoal02usi OYeHUBAHUs 00paA308amenbHbIX O0CMUNCEHU (Y4eOHbLX YCnexos).

Ilo3naeamenvuvie YY/I:

— AHAIU3UPOBAMb, CPABHUBAMD, KlAccuduyuposams u 0606wams HaKTHI U SIBICHHUS;

— ocyujecmensams CpaBHEHHE, KJIACCU(UKAIMIO, CAMOCTOSITENIFHO BBHIOMpAs OCHOBAaHUS M KPUTEPUU ISl YKAa3aHHBIX JIOTHYECKHUX
oTieparyii; CTpOUTh KIAaCCU(PUKAILINIO MyTEM TUXOTOMUUYECKOTO JIeJICHHs (Ha OCHOBE OTPHIIAHHUS );

— cmpoumsb TOTUIECKH 000CHOBAHHOE PACCYKIEHUE, BKIIOYAIOIIEe YCTAHOBICHUE TPHUUNHHO-CIICICTBEHHBIX CBA3EH;

— c030a6amb MaTEeMaTHYCCKHIE MOJICIIH;

— COCTaBIIATh TE3UCHI, PA3IMYHBIC BUJbI MJIAHOB (IIPOCTHIX, CIOXKHBIX U T.I.). [IpeoOpa3zoBbiBaTh MHGOPMAIIMIO U3 OJHOTO BUAA B
Apyroi (Tabiuily B TEKCT, AHarpaMmy H 1p.);



— 8bIYUMBIEAMb BCE YPOBHH TEKCTOBOM MH(OPMALIHH.

— ymemb onpedeyisimb BO3MOXXHbIE HMCTOYHUKHA HEOOXOIMMBIX CBEIECHWH, MPOU3BOJUTH MOUCK WHGOpMAIUU, aHAIW3HPOBATh U
OLICHUBATH €€ JOCTOBEPHOCTb.

— TIOHMMAs TIO3UITUIO APYTOro YeJOBEKa, paziuiams B €ro peud: MHEHHE (TOYKY 3PEHHUS), JOKA3aTeIhCTBO (apryMEHTHI), (DaKThI;
TUIOTE3bl, AKCUOMBI, T€OpUH. JlJIT 3TOro CaMOCTOSATEIHLHO HCIOJIb30BaTh Pa3IMYHbIE BUIBl YTECHUS (M3ydarolllee, MPOCMOTPOBOE,
03HAKOMUTEIBHOE, IOMCKOBOE), MPUEMBI CITYIIaHUSI.

— caMOMy €030asamb UCTOYHUKH MH(POPMALIUKA PA3HOTO THUIIA U JUISI PA3HBIX ayJIUTOPHH, coOMoAaTh HHPOPMALIMOHHYIO TUTUEHY U
npaBuiia UHPOPMALIMOHHOM 0€30MaCHOCTH;

— yMemvb UCNOIb308amMb KOMIIBIOTEPHBIE U KOMMYHUKAIIMOHHBIE TEXHOJIOTUH KAK HHCTPYMEHT ISl IOCTUKEHUS CBOUX LIEJIEH. Y METh
BBIOMPATH aJICKBATHBIC 33/1a4€ HHCTPYMEHTANIbHBIE MPOrPaMMHO-aINapaTHIE CPEACTBA U CEPBUCHI.

Kommynuxkamugnwoie YY/I:

— CaMOCTOSITEIILHO 0p2aHu308b16anib Y4eOHOE B3aUMOJICHCTBUE B rpymiie (ONpeaeisiTh 00IIne 1eJH, I0TOBAPUBATHCS APYT C IPYyroM
U T.J1.);

— OTCTauBasi CBOIO TOUKY 3PEHUSI, nPpUB0OUmsb ap2ymMeHmsl, OJTBEPKIasd UX (HaKTamu;

— B JIUCKYCCUH YMemb 8bl08UHYMb KOHTPAPTYMEHTHI;

—  YYUTBCS KPUMUYHO OMHOCUMbBCS K CBOEMY MHEHHUIO, C JJIOCTOMHCTBOM NpU3HABAMb OIMIMUOOYHOCTH CBOETO MHEHHUsS (€CIu OHO
TaKOBO) U KOPPEKTUPOBATH €T0;

— TIOHUMAsl TIO3ULIUIO JIPYTOTo, pa3iuiams B €ro peuu: MHEHUE (TOUKY 3pEHHs ), J0KA3aTeIbCTBO (ApTyMEHTHI), (PaKThl; TUIIOTE3bI,
aKCHUOMBI, TEOPUHU;

— yMemb B3TISHYTH HA CUTYAIUIO C HHOW MTO3UIIUU U 00208aPU8AMbCs C THOJIbMU WHBIX MTO3UIIHH.

Cpeocmeom opmuposarnus KOMMYHUKATUBHBIX Y Y]] cly’KaT TEXHOJOTHS MPOOJIEMHOTO Auajora (MoOyXIaroui 1 MOABO AN

JIMAJIOT) U OpraHu3alivsi padoThl B MaJIbIX IPYINaxX, TAKKe UCIOJIH30BAHUE HA YPOKaX JIEMEHTOB TEXHOJOTHH MPOTYKTUBHOTO YTEHUS.

IIpeamerHbIe:

1) ymeHnue paboTaTh ¢ MATEMATHYECKUM TEKCTOM (CTPYKTYpHUPOBAHHUE, U3BIICUEHHUE HEOOXOIUMON HH(POPMAIIMH), TOYHO ¥ TPAMOTHO
BBIPAKATh CBOU MBICIHA B YCTHOW W INHCBbMEHHOM pPEUYM, NMPUMEHSAS MATEMAaTUYECKYIO TEPMHUHOJOTUI0O W CHUMBOJIMKY, MCHOJIb30BaTh
pPa3TUYHBIC SA3BIKU MATEMATUKH (CIOBECHBIM, CHMBOJIUYECKUN, Tpaprueckuii), 000CHOBBIBATH CYXKJICHHUS, TPOBOJIUTH KJIACCU(PHUKAIIUIO,
JIOKA3bIBaTh MATEMATUYECKUE YTBEPKICHUS,

2) BiageHue 0a30BBIM MTOHATHHHBIM aIlllapaToM: UMETh IIPEICTABICHHE O YKMCIIC, BIIAJCHHE CHUMBOJIBHBIM SI3BIKOM areOphl, 3HAHNE
AJIEMEHTAPHBIX (YHKIIMOHAIBHBIX 3aBUCUMOCTEN, (DOpMUpOBAHME TPEACTABICHUM O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B peajibHOM
MHUpPE U 0 Pa3IUYHBIX CIIOCO0aX X U3yUCHHSs, 00 0COOCHHOCTSIX BBIBOJOB M IIPOTHO30B, HOCSIIIMX BEPOSITHOCTHBIA XapakTep;



3) yMeHHEe BBITIONHATH alreOpandeckre NpeoOpa3oBaHUS PANMOHAIBHBIX BBIPAKEHHMA, MPUMEHATh WX IS PEIIeHHs] y4eOHBIX
MaTeMaTUYECKHX 33]1a4 U 337a4, BOSHUKAOIINUX B CMEXHBIX yY€OHBIX MTPEAMETAX;

4) yMeHHE TOJb30BATHCS MATEMATUYCCKUMH (OPMYJIaMH M CaMOCTOSITENIbHO COCTaBISITh (POPMYJIBI 3aBHCUMOCTEH MEXTY
BEJIMYMHAMU HA OCHOBE 00OOIIEHHUS YACTHBIX CIIy4aeB M dKCIIEPUMEHTA;

5) yMeHue pemiaTh JIMHCHHbIC W KBAJIpaTHBIC YPAaBHCHUS W HEPABEHCTBA, a TAKXKe NMPUBOJMMBIC K HUM ypPaBHEHUS, HEPABEHCTBA,
CUCTEMBI; NPUMEHATh IpaUuecKue MPeNCTaBICHUS IJs PELIECHUS U HUCCIEJOBAHUS YPAaBHEHMI, HEPABEHCTB, CHUCTEM; NPUMEHSATH
IOJIyYCHHBIC YMEHUS JJI PEUICHUS 3a1a4 U3 MaTEMAaTUKH, CMEKHBIX [IPEAMETOB, IPAKTHUKHY;

6) oBmameHWe CHCTEMON (YHKIMOHAIBHBIX MHOHSATHH, (YHKIHUOHAIBGHBIM S3BIKOM M CHUMBOJIMKOW, yMEHHE CTPOUTH Tpaduku
(GyHKIUI, ONMCHIBATH HMX CBOICTBAa, HCIOJB30BaTh (YHKIUOHAIBHO-TpapUuecKue NpPEACTaBICHUs MJi1 ONHCAaHUS M aHajau3a
MaTeMaTUYECKUX 3a7a4 U PEAIbHBIX 3aBUCHUMOCTEM;

7) oBIageHHE OCHOBHBIMHU CIIOCOOAMU MPE/CTABICHHS M aHAIHM3a CTATUCTHYECKUX JAHHBIX; YMCHHE PellaTh 3a/1a4l Ha HAXOXKICHUEC
YacCTOTBI U BEPOATHOCTH CIIyYallHbIX COOBITUH;

8) yMeHHe IpUMEHSTh U3YYCHHBIC TIOHSATHUS, PE3YIbTaThl K METO Bl TIPU PEIICHUH 3a/1a4 U3 Pa3IMYHBIX Pa3ieioB Kypca, B TOM YHCIIe
3a/1a4, HE CBOJSIIMXCS K HEITOCPEACTBEHHOMY ITPUMEHEHUIO U3BECTHBIX AJITOPUTMOB.

Maremaruka (reomerpus).

JInuHOCTHBIE pe3yabTaThI:
1) OTBETCTBEHHOE OTHOIICHHE K YYEHHUIO, TOTOBHOCTh U CIIOCOOHOCTh O0YUYaOIIMXCs K CAMOPA3BUTHIO U CaMOOOPa30BaHHUIO Ha OCHOBE

MOTHBAIMH K 00YUEHHIO U TO3HAHUIO;

2) OCO3HaHHBI BBIOOp M TMOCTPOEHWE NajbHEWIIEH WHIMBHIYaJIbHOW TPACKTOPUU OOpa3oBaHUs Ha 0aze OpPUEHTHUPOBKU B MHpPE
npodeccuii U MpPOPECCHOHANBHBIX MNPEANOYTEHUH C Y4YETOM YCTOMYMBBIX MO3HABAaTEIbHBIX HMHTEPECOB, a TaK)KE€ HA OCHOBE
(hopMHUpPOBaHUS YBAKUTEILHOTO OTHOUIEHUS K TPYY, PA3BUTHE OIbITA YYACTHUS B COLMAIBHO 3HAUUMOM TPY/IE;

3) yMeHHEe KOHTPOJMPOBATh MPOLECC U Pe3yJbTaT yueOHON U MAaTEeMAaTHUYECKOU NeATEeIbHOCTH;

4) KPUTHYHOCTbH MBILJIEHUS, NTHUI[MATUBA, HAXOAYMBOCTb, aKTUBHOCTH IIPU PELICHUU N'€OMETPUYECKUX 3a1a4.

Cpedcmeom 0ocmudiceHus Smux pe3yibmamaos A611emcsi:
- CHCTeMa 33JIaHui Y4eOHUKOB;

= IIPCACTaBJICHHAA B y‘-Ie6HI/IKaX B IBHOM BU/JIC OpraHH3alug MaTCpraia 110 MpUHIUIY MUHHUMAKCaA,



= HCIIOJIB30BAHUC COBOKYIIHOCTHU TeXHOHOFI/IfI, OPUCHTHUPOBAHHBIX Ha Pa3BUTUC CaAMOCTOATCIIBHOCTH W KPUTHYHOCTU
MBIIIJICHUA: TCXHOJIOI'UA HpO6JI€MHOFO Auajiora, TCXHOJOTHSA ITPOAYKTUBHOI'O YTCHUA, TCXHOJIOTHWA OLICHUBAHUA.

MeTanpeaMeTHbie pe3yJbTaThl:

1) yMEHHE CaMOCTOSATEIILHO ONPEACIISITh eI CBOET0 00YUYEHUS, CTaBUTh U (DOPMYITUPOBATH IS ce0s1 HOBBIC 3aaHUS B yuéoe,
pa3BUBaTh MOTUBBI U MHTEPECHI CBOEH MMO3HABATEIIBHON JIEATEIIbHOCTH;

2) YMEHHE COOTHOCHUTH CBOM JAECHCTBUS C IUIAHUPYEMBIMU PE3yJIbTaTaMHU, OCYIIECTBISATh KOHTPOJIb CBOEH JESITENLHOCTH B MPOLIECCE
JOCTHKEHUS pe3yibTaTa, ONpeAeaTh CiocoObl ACHCTBUI B paMKax MPEIJIOKEHHBIX YCIOBHUM U TpeOOBaHUM, KOPPEKTUPOBATH CBOU
NEUCTBUS B COOTBETCTBUU C U3MEHSIONIENCS CUTYalUEMH;

3) yMeHHue OmpeNeNsiTh MOHATHS, CO3/1aBaTh 0000IIEHNS, YCTaHABINBATh aHAJIOTUH, KJIaCCU(PUIIUPOBATh, CAMOCTOSITEILHO BHIOUPATH
OCHOBAHUS M KPUTEPUH JIJIs1 KIIacCUUKAIIY;

4) ycTaHaBIMBaTh MPUYMHHO-CJICJACTBEHHBIE CBSI3U, POBOAUTH JOKa3aTEIbLHOE PACCYKICHUE, YMO3aKIIOUeHUE (MHIYKTUBHOE,
JEYKTUBHOE U MO aHAJIOTUH) JIeJIaTh BHIBOJIBL;

5) YMEHHUE WUTIOCTPUPOBATh U3YyUECHHBIC MOHSITHUS U CBOMCTBA (DUTYp, ONTPOBEPraTh HEBEPHbBIC YTBEPIKICHHUS;

6) KOMIIETEHTHOCTh 00JIACTH UCTOJIb30BaHUS MH()OPMAIIMOHHO-KOMMYHUKAITMOHHBIX TE€XHOJIOTHIA;

7) mepBOHAYaJbHBIE MPEACTABICHUS 00 UACSIX U O METOJIaX TEOMETPUH KaK 00 YHUBEPCAILHOM SI3bIKE HAYKU U TEXHUKH, O CPEACTBAX
MO/JICJIMPOBAHUS SIBIICHUM U MPOLIECCOB;

8) yMEHHE BUJIETh T€OMETPUUECKYIO 3a/1a4y B KOHTEKCTE MPOOJIEMHOMN CUTYaIlMU B IPYTUX JUCHUILUIMHAX, B OKPY>KAIOIIEH KU3HU;

9) yMeHHE HaXOJIUTh B PA3TUYHBIX UICTOUYHUKAX WH(OPMAIIUU, HEOOXOUMYIO ISl pEIICHUSI MaTEMaTUYECKUX TPodiIeM, U
MIPEACTABISATH €€ B MOHATHON (hOopMe, MPUHUMATD PEIICHHE B YCIOBUSAX HETIOIHOM MIIM N30BITOUYHOM, TOYHOM UITU BEPOSITHOU
uHpopmanuu;

10) yMeHHE TOHUMATh ¥ HUCTIOJIB30BaTh MATEMATHUECKUE CPEICTBA HATTISITHOCTHU (YePTEKH, TAOTUIIBI, CXEMbI U JP. )Tl WILTIOCTPAIUH,
WHTEPIPETALNH, APTYMEHTALINY;

11) yMeHUE BBIIBUTATh TUIIOTE3bI MPU PEMICHUH 331a491 ¥ TOHUMATh HEOOXOAMMOCTh UX TTPOBEPKH;

12) NOHMMAaHUE CYIIHOCTH aJITOPUTMUYECKUX MPEINUCAHUN U YMEHHUE AEHCTBOBATH B COOTBETCTBUU C MPEIIIOAKEHHBIM aJITOPUTMOM.

IIpeameTHBbIE pe3ybTATHI:
1) oco3HaHuWe 3HAYEHUS TEOMETPHUU JIJIS IIOBCEIHEBHOM )KU3HH YCIIOBEKA,
2) TpejacTaBICHUE O TEOMETPHH KaK chepe MaTeMaTHIeCKON JACATEIbHOCTH, 00 dTamnax e€ pa3BUTHS, O €€ 3HAYUMOCTH ISl Pa3BUTHSI
MBWIN3AIIY;



3) pa3BuTHe yMeHU paboTaTh C YI€OHMKOM MaTeMaTHYECKUM TEKCTOM (@HAJIM3UPOBATH, U3BIIEKATh HEOOXOUMYIO HH(POPMAIIHIO),
TOYHO U TPaMOTHO BbIpaXaTh CBOU MBICTH C IPUMEHEHHEM MAaTEMaTHYECKOU TEXHOJIIOTHU U CUMBOJIMKU, TPOBOAUTD
KJaccu(uKanuy, JOruueckue 000CHOBAHUS;

4) BnaneHue 6a30BBHIM MOHSATHIHBIM allapaToOM IO OCHOBHBIM pasJieliaM COACPIKaHus;

5) cucremaTHueckue 3HaHHS O (PUTYpax M UX CBOWCTBAX;

6) mpakTHYEeCKH 3HAYUMBIC TEOMETPHICCKUE YMEHHS Y HaBBIKH, YMCHUE TIPUMEHSTh UX K PEIICHUIO TEOMETPHUCCKHIX H
HEr€OMETPUYECKUX 3a/1a4, 3 UMEHHO:

- u300paxarb PUryphl Ha IIOCKOCTH;

- UCIOJIb30BaTh T€OMETPUUECKUH SI3bIK JJIsl OTIMCAHUS IPEIMETOB OKPYKAIOLIETO MUPA;
- U3MEpPSATh AJIUHBI OTPE3KOB, BEJIMUMHBI YTJIOB, BBIYUCIATH TUIOIMAIN GUTYD;

- pacno3HaBaTh U M300pakaTh paBHbIE, CAMMETPHYHBIE U MOJOOHbIE (PUTYPHI;

- BBITMIOJHSATH MOCTPOEHHS T€OMETPUIECKHUX (PUTYP C MOMOIIBIO ITUPKYJIIS U TNHEHKU;

- YHUTaTh W UCTOJIH30BaTh HHPOPMAIIHUIO, MPEACTABICHHYIO Ha YepTexax, CXeMax;

- TPOBOAMTH MPAKTUYECKHUE PACUETHI.

Conepxanue y4eOHOro nmpeaMera MmaTeMaTuka (ajaredpa)
7 —9 kJjaaccoB
e 7 Kjacc:

BripaxkeHnusi, ToxKAeCTBA, YypaBHEHUS.

YucnoBble BblpaxkeHUs ¢ nepemMeHHbIMU. [IpocTeiiine npeoOpa3oBaHusi BHIpAKEHU. YpaBHEHUE, KOPEHb ypaBHeHHUs. JIuHelHoe
YpPaBHEHHE C OJTHOM MEPEMEHHON. Penienne TeKCTOBBIX 3a1a4 METOIOM COCTABJICHUSI ypaBHEHHM. CTaTHCTUYECKNE XapaKTEPUCTHKH.

OcHosHas yenb — CUCTEMATU3UPOBATh U OOOOLIMTH CBEACHHMS O MPEOOpPa30BaAHUSAX ANreOpanvyecKuX BBIPAKEHUN U pEUICHUU
YPaBHEHUM C OJHOU MEPEMEHHOM.

[lepBas Tema Kypca 7 Kiacca SIBISIETCS CBA3YIOIIMM 3BEHOM MEXKIY KypcOM MaTeMaTHKH 5—6 KiaccoB U KypcoM anreOpsl. B Heit
3aKPEIUISIIOTCS. BBIYMCINTEIbHBIE HAaBBIKM, CUCTEMATU3UPYIOTCS U 0000IIAI0TCS CBEJIEHUS O NMPEe0Opa30BAHMAX BHIPAXKEHUN U PEIICHUH
YPaBHECHUU.



HaxoxneHne 3Ha4eHHI YMCIOBBIX M OyKBEHHBIX BBIPAKEHHH JA€T BO3MOXXHOCTh MOBTOPHUTH C YYallUMHUCSA MpaBHIIa JACUCTBUN C
paloHaIbHBIMU YHMCIaMHU. YMEHHUS BBIIONHATH apuMeThyecKkue ACUCTBUS C pallMOHATBHBIMU YHCIAMHU SIBJSIIOTCS OTMIOPHBIMHU TS
Bcero Kypca anredpsl. Crienyer BBISICHUTb, HACKOJIBKO IMPOYHO OBJAAENIU MU yYalluecs, U B CIydae HEOOXOJAUMOCTH OPTaHHU30BaTh
MTOBTOPEHHUE C LEJBIO TUKBUIALMH BBIABICHHBIX POOENIOB. Pa3BUTHIO HABBIKOB BBIYUCIECHUN JOJDKHO YACIATHCS CEPbE3HOE BHUMAHUE U
B JAJIbHEHIIIEM [IPU U3YYEHHUH JIPYTUX TEM Kypca ajlreOphl.

B cBs3u ¢ paccMOTpeHuEM BOIIPOCa O CPABHEHHMM 3HAYCHMI BBIPAKEHUMN PACIIMPSIOTCS CBEACHMS O HEPABEHCTBAX: BBOJATCS 3HAKU
HEPABEHCTB, J1A€TCs IOHATHE O IBOWHBIX HEPABEHCTBAX.

[Ipu paccmoTpeHMH NpeoOpa30BaHUN BbIpAXKEHUI (OpMaIbHO-ONEPATUBHBIE YMEHUS OCTAIOTCSI Ha TOM JK€ YPOBHE, ydallUecs
[OJIHAUMAIOTCS Ha HOBYIO CTYIICHb B OBJIAJICHUM TeOpUEH. BBOIATCA NMOHATHS «TOXKAECTBEHHO PAaBHBIC BBIPAXKCHUS», «TOXKIECTBOY,
«TOXJIECTBEHHOE MPe0oOpa30BaHUE BBIPAXKEHUID, COEP)KAHUE KOTOPBIX OYyAET MOCTOSIHHO PACKPBIBATHCSA U YIIIyOJIATHCSA MPU U3YUEHUH
npeoOpa3oBaHUl pa3IMUHBIX alredOpandeckux BblpaxeHui. [loguepkuBaeTcs, YTO OCHOBY TOXJIECTBEHHBIX MpeoOpa3oBaHUM
COCTaBJIIIOT CBOMCTBA JICMCTBUM HAJl YACIIAMH.

VYcunuBaercs posib TEOPETUUECKUX CBEIEHUM MPU PacCMOTpeHHMU ypaBHEHUU. C 1enbl0 00ECredYeHHs] OCO3HAHHOTO BOCHPHSITHS
YYAIIMMHCS aJITOPUTMOB PEIICHUs] YPABHEHHI BBOJMTCS BCIIOMOTATEIbHOE MOHATHE PABHOCUIBHOCTH YpPaBHEHUMU, (DOPMYITUPYIOTCS U
Pa3bIACHAIOTCA HA KOHKPETHBIX IPUMEPaxX CBOKMCTBA PABHOCWIBHOCTH. J[a€TCS MOHATHE TMHEWHOTO YPABHEHHUS U UCCIIENAYETCS BOIIPOC O
qrcie ero KopHel. B cucreme ynpakHeHUi 0co00e BHUMaHUE YCNSETCs PEIICHNUI0 ypaBHEHM BUIa ax = b mpu pa3nnyHbIX 3HAYCHUSIX
a u b. [Iponomkaercs padoTa Mo GOPMHUPOBAHUIO Y YUALTUXCS YMEHHS UCIIOJIB30BATh alMapaT YPaBHEHUH KaK CPEICTBO ISl PEIICHUS
TEKCTOBBIX 3a7a4. Y POBEHb CIIOKHOCTH 3a/1a4 3/1€Ch OCTAETCS TAKUM K€, Kak B 6 Kiiacce.

N3ydeHne TeMbl 3aBepIIaeTCs 03HAKOMJIEHUEM YYaIUXCsl C MPOCTEUIIMMU CTATUCTUYECKUMU XapaKTepUCTUKAMU: CpeIHUM apudme-
THUYECKUM, MOJIOM, MEUAHOM, pa3MaxoM. Yyaluecs I0/KHbI YMETh MCIOJIb30BATh 3TU XAPAKTEPUCTUKU I aHAIU3a psAla JAaHHBIX B
HECJIOKHBIX CUTYaLHsIX.

Koumponvnuvix pabom: 1
CreneHb ¢ HATYPAJIBHBIM MIOKA3aTeJEM.
Crenenp ¢ HaTypalbHBIM NIOKa3aTeneM U ee cBorcTBa. OqHowieH. yHKIMU y = X, y =X ¥ UX rpaQuKu.

OcHosHas yenb — BbIPaOOTaTh YMEHHUE BBIMOJIHATh ACHCTBUS HAJ| CTENIEHSIMU C HATYpalbHBIMH IMOKA3aTEISIMU.

B nanHo# TeMe naeTcst onpeneneHue CTENEHU ¢ HaTypajbHbIM NoKaszareieM. B kypce maremaTuku 0 kilacca ydaiuecs yxe BcTpeda-
JUCh C NPUMEpPaMU BO3BEICHHUSI YWCENl B CTEIICHb. B CBSA3M C BBIUMCICHHEM  3HAYEHWM  CTENEHHM B 7/  KIAacce  JIAeTCs
MIPEACTABIICHUE HAXOK/ICHUM 3HAYEHUM CTENEHHM C IMOMOIIBIO KalbKyJsTopa. PaccmarpuBaroTcs CBOMCTBA CTENEHM C HATYpalbHbIM
nokazareneM. Ha npuMmepe [oka3arenbcTBa CBOWCTB CTENEHU yYaluecs BIIEPBbIE 3HAKOMSTCS C IOKA3aTEIbCTBAMHU, IPOBOJMMBIMHU
Ha anreOpamueckoM Mmatepuaie. CBOMCTBA CTENEHU C HATypalbHBIM IOKAa3aTeJIeM HAxXOJAT  MPUMEHEHHE MpU  YMHOKEHUU
OJTHOYJIEHOB M BO3BEICHUHM OJHOWIEHOB B CTENEHb. lIpM HaX0oXIEeHWM 3HAYEHWH BBIPAKEHUH, COAEp)KAIUX CTENeHH, 0coboe
BHUMaHUE ClIeJlyeT OOpaTUTh Ha MOPSAOK JEHCTBHIA.
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PaccmoTpenne QyHKIHHA y = X°, y = X° [MO3BOISAET MPOAOKATE PaboTy 10 (hOPMHUPOBAHMIO YMEHHH CTPOMTH M UHTATH rpaduKm
¢byHkumic. BakHO 00paTWTh BHUMaHWE ydYalIuXCs Ha OCOOEHHOCTH Tpadmka (PyHKIMM y = X°. rpaduK MPOXOIUT Yepe3 Hadajo
KoopauHat, och Oy SBISIETCS €T0 OChI0 CUMMETPHUH, TPapHUK PACIION0KEH B BEPXHEH MOIYIUIOCKOCTH.

YMeHne CTponTh rpadukn (GYHKIMHE y = X° M y = X° HCIONB3YeTCs ISl O3HAKOMJICHHS YUAIIMXCSA ¢ rpadUaecKuM CIIOCO60M
pelIeHus] ypaBHEHHI.

Konmponvuvix pabom: 1
MHoro4jeHsbl.

Muorouien. CioxeHue, BBIMUTaHUE U YMHOKEHHUE MHOTOWICHOB. Pa3iioxkeHne MHOTOWIEHOB Ha MHOKHUTEIIH.

OcHosHas yenb — BbIPaOOTATh YMEHUE BBITIOJHATH CIOXKEHUE, BBIYMUTAHUE, YMHOKEHIE MHOTOYWIEHOB U Pa3JIoKEHUE MHOTOYJICHOB
Ha MHO>XHTEJIH.

JlanHast Tema wrpaer (QyHIaMEHTAIbHYIO pOJb B (OPMHPOBAHMH YMEHHUS BBIMOJIHATH TOXKIECTBEHHBIC MPEOOPA30OBAHMUS
anrebpanvecknx BoipaxxeHuil. DopMupyemsble 371ech (POopMabHO-ONIEPATUBHBIC YMEHUS SBIISIOTCS OMOPHBIMU MTPH U3YUCHUH IEHCTBUH C
paroHaIbHBIMU APOOSIMU, KOPHAMHU, CTETICHSIMH C PAIIMOHATBHBIMU MOKA3aTEIISIMU.

W3ydeHne TeMbl HAUMHACTCS C BBEJCHUS MOHSATHI MHOTOWIEHA, CTAHAAPTHOTO BHIa MHOTOUYJICHA, CTeTIeHN MHOrowieHa. OCHOBHOE
MECTO B 3TOM TeM€ 3aHHUMAIOT aJITOPUTMBI ACHUCTBHIA ¢ MHOTOWICHAMH — CJIOEHHE, BRIYUTAHNE U YMHOKECHHE. Y Yamiuecs JOHKHBI T0-
HUMAaTh, YTO CYMMY, Pa3HOCTb, IPOU3BEICHNE MHOTOYWICHOB BCET/Ia MOYKHO TIPECTABUTh B BUAEC MHOTOWIeHA. [IeiCTBHS ClIOKEHNUs, BbI-
YUTAHUSA ¥ YMHOXEHHUSI MHOTOYJICHOB BBICTYNAIOT KaK COCTAaBHOW KOMIIOHEHT B 3aJlaHUSX Ha MpeoOpa3oBaHus IeNbIX BeIpakeHui. [1o-
ATOMY HELIEJIECO00pa3HO NEPEXOAUTh K KOMOMHUPOBAHHBIM 33JaHUSAM IPEX]IE, YEM YCBOECHBI OCHOBHBIE aJITOPUTMBI.

Cepbe3Hoe BHUMaHKE B 3TOI TeMe YAeNAeTCsl pa3iokKEeHHI0 MHOTOUJICHOB Ha MHOKUTENH C IIOMOIIBIO BHIHECEHUS 32 CKOOKHU OOIIEero
MHOKUTENSI U ¢ TIOMOIIbIO TpynnupoBKU. COOTBETCTBYIOLIME MpeoOpa3oBaHusl HAXOJAT IIUPOKOE MPUMEHEHUE Kak B Kypce 7 Kiacca,
TaK U B MOCIEAYIOUIMX Kypcax, 0COOEHHO B JEUCTBUSAX C pallMOHATbHBIMU APOOSIMHU.

B nanHoll Teme ydamuecs: BCTpedaroTcs ¢ IpUMepaMH UCIOJIb30BaHUS PacCMaTpUBAaeMbIX MTPeoOpa3oBaHui MPHU PEIICHUU Pa3HO00-
pa3HbIX 3a/1a4, B YaCTHOCTH IPU PEIICHUN YPaBHEHHUN. DTO MO3BOJISIET B XO/I€ M3YUYEHHUS TEMbI IPOJAODKUTH padboTy 1Mo (pOpMUPOBAHUIO
YMEHHsI pelIaTh ypaBHEHUS, a TaK)Ke peiaTh 3aa4il METOJIOM COCTaBJICHUS ypaBHEHUH. B uncio ynpakHeHUH BKIIOYAIOTCS HECIIOXK-
HBIC 3aJIaHUS Ha JIOKA3aTeIhCTBO TOXKIECTBA.

Konmponvuwvix pabom: 1
@opMyJibl COKPAIIIEHHOT0 YMHOMKEHHS.

®opmyist (@ + b)Y =a® £ 2ab + b° (@ +b)® =d* £ 3a°b + 3ab® £ b°, (a £ b) (@® + ab + b®) = &® +b°. TIpumenenne dopmyn
COKPAIIIEHHOTO YMHOXEHHS B peoOpa30BaHMUIX BBIPAKEHUI.

OcHogHas yenb — BbIPA0OTATh YMEHUE MPUMEHSTHh (POPMYJIbI COKPAIIEHHOTO YMHOXKEHHUS B MIPE0OPa30BaHUAX LIEJbIX BbIPAXKEHUH B
MHOTOYJIEHBI U B Pa3JI0KEHUU MHOTOUYJIEHOB HA MHOXHUTEIH.



B nanHoii TeMe npoaoskaercs padboTa no GOpMUPOBAHUIO Y YUALTUXCA YMEHHS BBITIOJHATH TOXKIECTBEHHBIE TPEOOPa30BAHUS LIETBIX
BhIpakeHMii. OCHOBHOE BHHMAHHE B TeMe yaemsercs hopMyaaM (a - b) (@ + b) = a® - b%, (a £ b)* = a® + 2ab + b®. Vuammecs 1omKHbI
3HaTh 3TH (POPMYJBI U COOTBETCTBYIOIINE CIOBECHBIE (POPMYIUPOBKH, YMETh NMPUMEHATh MX KaK «CJeBa HAMpaBO», TaK U «CIpaBa
HaJIEBOY.

Hapsity ¢ yka3aHHBIMH paccMaTpuBatoTes taxe dopmyisl (a + b)® = ¢+ 3a%b + 3ab? £ b®, &® £ b = (4 £ b) (@* + ab + b?). Oxnako
OHM HAxXOJIAT MEHbIIIEE MPUMEHEHUE B Kypce, TI0OITOMY HE CIIeIyeT U3JIMIIHE YBIEKATHCS BBHIMOTHEHUEM YIIPAXKHEHUM HAa UX UCIOJIb30-
BaHUE.

B 3akimounTensHOM YacT TEMbI pacCMaTpUBAETCA MPUMEHEHUE PA3IMYHbIX MPUEMOB Pa3NIOKEHHUs] MHOTOUJICHOB HA MHOKUTEIH, a
TaK>Ke UCTI0JIb30BaHNE MPE0OPa30BAHMM 1IENBIX BHIPAXKEHUM JIJISl pEIICHUs IIUPOKOTO Kpyra 3ajad.

Koumponvnuvix pabom: 2
DYyHKIUM.

@yHKMsA, 00nacTh onpenaeneHus PyHkuuu. Beiuncnenue 3naueHuil pyHkuu no gopmysne. I'paduk Gynkuuu. [Ipsmas nponopuuo-
HaJbHOCTh U €€ rpaduk. JInneitnas GyHKUMS U ee rpaduk.

OcHosHas yenb — O3HAKOMUTH yYalIUXCSl C BAKHEUIIMMHU (DYHKIIMOHAJBHBIMHU MOHATUSIMHU U € TpaduKaMu OpsIMOM MPOMOPIUO-
HaJbHOCTH U JTUHEHHON (PyHKIMHU OOIIEro BU/A.

JlanHast TeMa SIBJII€TCS HA4aJbHBIM 3TAllOM B CUCTEMATUYECKON (PYHKIMOHAIBHOW MOATOTOBKE YYaIIUXCA. 3/1€Ch BBOASATCS TAKUE I10-
HATHUA, KaK QYHKLHUS, apTYMEHT, 001acTh onpenaeneHus GyHkuuu, rpaduk Gyakuun. yHKIUS TpakTyeTcsl Kak 3aBUCUMOCTb OJHOM Tie-
PEMEHHOM OT APYyroi. Yuamuecs MmoIy4yaroT IepBoe MpecTaBlIeHUe 0 criocobax 3aganus ¢GyHKIuU. B manHOM TeMe HaunHaeTcsl paboTa
1o (OPMHUPOBAHHUIO Y YUALUXCSI YMEHUN HAXOIUTh MO (opMyJie 3HaU€HHE (PYHKIHUU 110 U3BECTHOMY 3HAUEHUIO apTyMEHTa, BBIMOJIHSATh
Ty K€ 3a/1auy 1Mo rpaduKy U pemats mo rpaduky oOpaTHYIO 3a1ayqy.

@OyHKIMOHANbHBIE TOHATHS MOJIY4Yal0T CBOK0 KOHKPETH3ALUIO MPH M3YYE€HUU JUHEHMHON (DYHKUIMHU U €€ YaCTHOIrO BHJA — IpPSIMOMN
MPONOPLUUOHATILHOCTU. Y MEHHS CTPOUTD U YUTATh TpaduKu 3THX (YHKLIUN MIMPOKO UCIOJIB3YIOTCS KaK B CAMOM Kypce anredpsbl, Tak U B
Kypcax reoMeTpuu M (u3uku. Yyammecs JAODKHBI MOHUMAaTh, KaK BIMSET 3HAK KOd((UIMEHTa Ha PACIOJIOKEHUE B KOOPAMHATHOM
wiockoctu rpaduka Gynkmun y = Kx, rae u K # 0, kak 3aBucut ot 3HaueHui K 1 b B3auMHoe pacnonokenue rpadukoB ABYX (yHKIIHIA
Buga y = kx + b.

®opmMupoBaHue BceX (YHKIMOHAIBHBIX MOHATHM U BBIPAOOTKA COOTBETCTBYIOLIMX HABBIKOB, a TAK)KE M3YUECHUE KOHKPETHBIX (PYHK-
IMHA CONMPOBOXKAAIOTCS PACCMOTPEHUEM IPUMEPOB PEAbHBIX 3aBUCUMOCTEH MEXIy BEIWYMHAMHU, YTO CIOCOOCTBYET YCHJICHHUIO
MPUKJIAAHONW HAMPABIEHHOCTH Kypca anreOphl.

Konmponvuwvix pabom: 1
CucreMbl JINHEHHBIX YPABHECHUH.

Cucrema ypaBHeHuUi. PenieHue cucTemMsl IByX JUHEHHBIX YPABHEHUI € ABYMS IEPEMEHHBIMU U €r0 F€OMETPUYECKAS] HHTEPIIPETALUS.

Pemenne TEKCTOBBIX 3a1a4 METOI0M COCTAaBJIEHUS! CUCTEM YPABHEHMIA.



OcHogHas yenb — O03HAKOMUTH YYAIIUXCS CO CIIOCOOOM DEIIEHUSI CHCTEM JIMHEWHBIX YpaBHEHHUI C JABYMs NEPEMEHHBIMH, BbIpa-
00TaTh yMEHHUE peIIaTh CUCTEMbI YPaBHEHUN 1 IPUMEHSTh UX MPU PEIICHUHA TEKCTOBBIX 3a71a4.

N3ydeHne cucrem ypaBHEHUHN pacpeiessieTcss MeXy Kypcamu 7 1 9 xiraccoB. B 7 kitlacce BBOAUTCS MOHSATHE CUCTEMBI M pacCMaTpH-
BAIOTCS CUCTEMBI JINHEMHBIX YPaBHCHUM.

N3noxxeHne HauMHAeTCs ¢ BBEJICHUS IOHATHUS «JIMHEWHOE YPABHEHHE C IBYMS IIEPEMEHHBIMIY. B cucTeMy ynpaXHEHUN BKIFOYAOTCS
HECJIOKHBIE 33J]aHUs HA PELICHNE JINHEWHBIX YPABHEHH C IByMs IEPEMEHHBIMU B LIEJIbIX YMCIIAX.

dopmupyeTcst yMeHUe CTPOUTh Tpaduk ypaBHeHus a + by = ¢, rne a # 0 wim b # 0, npu pasnuuHbIX 3Ha4YeHUAX a, b, c. BBeaeHue
rpaduueckux oOpa3oB J1aeT BO3MOXKHOCTb HATJISITHO MCCIIEIOBATh BOMPOC O YHUCIIE PEIICHUN CHCTEMbI JIBYX JIMHEHHBIX ypaBHEHHH C
IBYMS IIEPEMEHHBIMU.

OCHOBHOE MECTO B JaHHOW TEME 3aHUMAET H3YyUYCHHUE aAITOPUTMOB pPEIICHHUS CUCTEM JBYX JIMHEWHBIX YpPAaBHEHHUU C ABYMs
MEPEMEHHBIMHU CIIOCOOOM MOJICTAHOBKH M CIIOCOOOM ClIOKEHUS. BBeieHne cucTeM MO3BOJISIET 3HAYUTENBHO PACIIMPUTH KPYT TEKCTOBBIX
3a/lay, peulaeMbIX C MOMOIIbIO anmapara anreopsl. [IpuMeHenne cucteMm ymnpoumiaeT Mmpouecc NepeBoja JAHHBIX 33Ja4d C OOBIYHOTO
SI3bIKA Ha SI3bIK YPaBHEHMUIA.

Konmponvuuvix pabom: 1
IHoBTOpeHue.
OcHosnas yenw. II0BTOpUTH, 3aKpenuTh U 00001UTH OCHOBHBIE 3YH, nmonmydeHHbIe B 7 Kiacce.
Komwmponvuvix pabom: 1

e 8 Kkiracc:

PaumnoHajibHbIe APOOH.
PanmmonansHass apoOb. (OCHOBHOE CBOMCTBO JApoOH, cokpalleHue ApoOed. ToxaecTBeHHbIE MpeoOpa3oBaHUsl  PallMOHATBHBIX

. k
BbIpakeHN. OyHKIUA y = L e rpaduk.

OcHosHas yenb — BBIPAO0OTATh YMEHHE BBIMOIHATEH TOKIECTBEHHBIE TTPEOOPA30BaHMs PAITMOHAILHBIX BBIPAKCHUH.

Tak xak AEHCTBUS C palIMOHATBLHBIMHU JPOOSMHU CYIIECTBEHHBIM 00pa30M OMHPAIOTCS HA IEUCTBHS C MHOTOYJICHAMH, TO B Ha4YaJle TEMbI
HEO0OXOAMMO MTOBTOPUTH C YUAITUMHUCS PEOOPa30BAHUS TIEJIBIX BHIPAKESHUN.

['maBHOE MECTO B JaHHOW TeMe 3aHUMAIOT AJITOPUTMBI JIEHCTBUN APOOsMHU. Ydamuecs JAOHKHBI MOHUMATh, YTO CYMMY, Pa3HOCTb,
MPOU3BEJICHNE M YacTHOE JpoOei BcerjJa MOKHO MpENCTaBUTh B Buie apoOu. IIpuoOperaempie B JaHHOW TeMe yMEHUS BBITIOJIHSTH
CJIOKE€HUE, BHIYUTAHUE, YMHOXKCHHE U JIeJICHUE IPOoOeH SIBISIOTCS OMOPHBIMH MPeoOpa30BaHUAX JIPOOHBIX BhIpakeHuid. [loaromy um
clenyeT yaenuTh ocoboe BHMMaHue. HenenecooOpa3Ho mepexoauTh K KOMOMHUPOBAHHBIM 3aJaHUSIM HAa BCE NEUCTBUS C IpOOsSMHU
npexJie, ueM OyJy YCBOEHbl OCHOBHBIC aJrOPUTMbI. 3aJlaHUs HAa BCe ACUCTBUS C IPOOSIMU HE JOKHBI ObITh U3IUIIHE TPOMO3IKUMH U



TpynoeMkuMu.IIpy HaxokaeHuu 3HaYeHWi IpoOel MAroTCsA 3aJaHus Ha BBIYMCIEHHUS C MOMOINBIO KalbKyJsiTopa. B naHHON Teme
pacCIIMpPSIOTCA CBEIECHHST O  CTAaTUCTHYECKMX  XApPAaKTEPUCTHUKAX.  BBOAUTCA  NOHATHME CpPEIHEr0 TapMOHWYECKOTO psla

. k
MOJIOKUTEIBHBIX yucell. M3ydeHne TeMbl 3aBepliaeTcs pacCCMOTPEHUEM CBOMCTB rpaduka GyHKIUU y = — .
X

Konmponvuwix pabom: 2

. CTeneHs ¢ meJbIM MoKa3arejeM. JJIeMEHTbI CTATUCTHKH.
CremneHnb C LENBIM TOKa3zaTeneM U ee cBoicTBa. CTaHmapTHBIM Buj uucia. HavanbHble cBeleHUss 00 OpraHM3aluu CTaTUCTHYECKUX
HCCIIeOBaHUM.
OcHosHas yenb — BbIPA0OTaTh yMEHHE NMPUMEHSTh CBOMCTB, CTENEHU C IIEJIBIM IOKA3aTelieM B BBIUUCICHHUSAX U MPeoOpa3oBaHUSIX
chopMHUpOBaTh HaYAIbHBIC MIPEACTABICHUS O COOpPE U TPYNIUPOBKE CTATUCTUUECKUX JTAHHBIX, UX HATJISTHON UHTEPIIpETAIIH.
B sToit Teme QopMyaupyroTcs CBOMCTBa CTENEHHU C IEJIbIM IOKa3areseM. MeToa JokKa3aTelabCTBA ATHUX CBOWCTB IMOKAa3bIBACTCS HA
MPUMEPE YMHOXKEHHUS CTENIEHEW C OJIMHAKOBBIMH OCHOBaHUSMU. J[a€TCA MOHATHE O 3alMCH YUCa B CTaHAApTHOM BuUue. [lpuBoastcs
MIPUMEPHI UCITOJIL30BAHUS TAKOU 3aMucH B (U3UKE, TEXHUKE U APYTUX 00JIACTIX 3HAHUM.
VYuyanuecs mojiy4aroT HadyaJlbHbIE MPEACTABICHUS OO0 OpPraHU3alluu CTAaTUCTUYECKUX HCCleNoBaHU. OHU 3HAKOMSITCA C MOHSTUSIMHU
reHepaIbHON U BRIOOPOUHON COBOKYMHOCTH. [IpUBOASITCS mpUMEpPHI MPEICTABICHUSI CTATUCTUYECKUX JIAHHBIX B BUJIEC TAOJIMI] 4acTOT U
OTHOCHUTEJIbHBIX YACTOT. YYalllMMCs MpeJjiaratoTcs 3aJaHus Ha HaXO0XKJIEHHE MO TaOJUIle YaCTOT TAKUX CTATUCTUYECKUX XapaKTePUCTHK,
Kak cpenHee apudmMerndeckoe, Moja, pazMax. PaccMarpuBaeTcst BOMpPOC O HAIJISIIHOW MHTEPHPETANHA CTaTUCTUYECKON MH(MOpMAaIUU.
N3BecTHBIE yyanuMmcs crocoObl HArISAHOTO TIPEICTABIICHUS CTATUCTHUYECKUX JTAHHBIX C TMTOMOIIBIO CTOJIOYATHIX U KPYTOBBIX JUATpaMM
PACILIMPSIOTCS 32 CYET BBEJCHUS TAKUX MOHATUHN, KaK MOJIMTOH U TUCTOIPaMMA.
Koumponvnuvix pabom: 1

KBaapaTHbie KOpHH.

[Tonsitue 06 mppanmoHanbHBIX yuciax. OOIIMe cCBEIeHUsI O JEeHCTBUTENbHBIX unciax. KBagpaTHeiii kopeHb. [loHATHE O HAXOXKIIEHUU
MpUOJIMKEHHOTO 3HA4YeHHUsl KBajpaTHoro KopHs. CBoicTBa KBaapaTHbIX KopHel. I[IpeoOpa3oBaHus BBIpaXEHUH, COACpPKATUX
KkBajparHble KopHU. DyHKnus y = /x , ee cBolcTBA U rpaduK.
OcHosHas yenb — CUCTEMATU3UPOBATH CBEJCHUS O PAIMOHAIBHBIX YUCIAaX W JaTh MPEACTaBICHUE 00 HpPPaAIMOHAIBHBIX YHCIaX,
pacHIMpyUB TEM CaMbIM TOHSATHE O YHUCJE; BHIPAOOTaTh YMEHHE BBITIONHITH MPEOOpPa30BaHUSI BBHIPAKEHUM, COACPKAIIMX KBaJApPaTHBIC
KOpHH.
B nmanHO# Teme ywamiuecss MOJydaroT HadalbHOE MPECTaBICHUE O MOHATHU JAEHCTBUTEIHHOTO unciia. C AToM 1enpio 0000IarTes
M3BECTHBIC YYAIIUMCS CBEJCHHS O PAMOHAIBHBIX Yuciax. s BBEACHUS MOHATHS UPPALMOHAIBHOTO YHCIIA UCIIOIb3YETCS UHTYUTUBHO
MPEJICTABIICHUE O TOM, YTO KaXbIi OTPE30K UMEET JJIMHY U MOTOMY Ka)JIOM TOYKE KOOPJIUHATHOM MPSMOUN COOTBETCTBYET HEKOTOPOE
gucyo. [TokaspiBaeTcs, YTO CYIIECTBYIOT TOUKH, HE UMEIOIIUE PAIlMOHATBLHBIX a0CIIHCC.
[Ipu BBEAEHNHY OHATHS KOPHS MTOJE3HO O3HAKOMUTD YYAIIUXCS C HAXOXKICHHEM KOPHEN C MOMOIIBIO KAJIbKYJIATOPA.



OcHOBHOE BHHUMAaHHUE YENAETCS MOHATUIO apu(METUIECKOTO KBAaIPaTHOTO KOPHS U CBOWCTBAM apu(METUUECKUX KBAJPATHBIX KOPHEH.
JIOKa3bIBAIOTCSI TEOPEMBI O KOPHE M3 NPOU3BEACHUS M JpOOH, a TaKKE TOKIECTBO Ja? = la|, KOTOpBIC MONYYalOT MPHMEHEHHE B
npeoOpa30BaHUAX BBIPAKEHUHM, COAEpXKAIIMX KBaapaTHble KOpHU. CrnenuaibHO€ BHHUMAHHME YIENSAETCd OCBOOOXKIECHHUIO OT
4 a
NORNCENCY
KOPHH, YAaCTO MCMOJIB3YETCS KaK B CAMOM Kypce alreOphl, Tak U B KypcaxX FeOMETpUH, areOpbl M Hayall aHaJIu3a.

[Ipogomkaercs paboTa 10 Pa3BUTHIO (YHKIMOHAILHBIX IPEACTABIEHHUN ydamuxcs. PaccmarpuBarorcs QyHKIMs 6 =+/6, ee CBOMCTBA 1

. 2
rpaduk. [Ipy usydennn QyHKIUM y = +/x MOKa3BIBAETCS €€ B3aUMOCBA3b ¢ QyHKIMEHR y = X, rae x > 0.
Konmponvuuvix pabom: 1

HPpaAlMOHAJIBHOCTH B 3HAMCHATCIIC I[pO6I/I B BBIPpAKCHUAX BH/IA YMeHue HpCO6p330BBIBaTB BBIPAXKCHUA, COACPKAIINC

KBaaparTHbie ypaBHeHus.
KBanparnoe ypaBHenue. @opmysia KOpHEH KBAJpaTHOrO ypaBHEHHUs. PellleHne panvoHaIbHBIX ypaBHEHUW. Pelienue 3anay, mpuBo-
JAIIMX K KBAJIPATHBIM YPABHEHUSAM U MTPOCTECUIIINM PAIMOHATBHBIM YPABHEHUSIM.
OcHognas yenb — BbIpA0OTaTh YMEHUS pellaTh KBaJApaTHbIC YPAaBHEHUS U MPOCTEUIINE pallUOHAJIbHBIC YPABHEHUS U MPUMEHSTh UX K
PELIEHNUIO 3a/1a4.
B Hauvasie TeMbl TPUBOAATCA MPUMEPHI PEIICHUS HEMOJHBIX KBaAPaTHBIX YpPaBHEHHI. JTOT MaTepual cucteMarusupyercs. Paccmarpu-
BAIOTCS aJITOPUTMBI PELICHHS HETIOJIHBIX KBAJIPAaTHBIX YPABHEHUN PA3JIMYHOIO BUJIA.
OCHOBHOE BHUMAaHUE CIAEAYET yACIUTh PEIICHUIO YPaBHEHUN BUA ax’ + bx + ¢ =0, rae a # 0, ¢ UCIOIB30BAHIEM dbopmynbl kopHel. B
JAHHOW TeMe ydaiuecs 3HakoMATcsa ¢ Gopmynamu Buera, BeIpaKaroNIMMU CBS3b MKy KOPHSIMHU KBaJpaTHOTO YPaBHEHHUS U €ro KO-
s unmentamu. OHM HMCTONB3YIOTCS B JIaJbHEHIIEM TPU JOKA3aTEIbCTBE TEOPEMBI O PA3IOKEHUU KBAJPATHOTO TpEXWieHa Ha
JIMHENHBIE MHOKUTEIN.
VYyamumecs: 0BIa€BalOT CIIOCOOOM PEIICHHS TPOOHBIX PAIIMOHATBHBIX YPABHEHHH, KOTOPBI COCTOUT B TOM, YTO PEIICHUE TaKUX YpaB-
HEHUU CBOJMUTCA K PEHICHHUIO COOTBETCTBYIOIIUX LEJIBIX YPABHEHUHN C MOCIEAYIOIIUM UCKIIOUCHUEM MIOCTOPOHHUX KOPHEH.
N3yyeHnne naHHOM T€MbI MO3BOJISIET CYIIECTBEHHO PACIIMPUTH armnapaTt ypaBHEHUM, UCIIOIb3YEMBbIX JIJISI PEIIEHUS] TEKCTOBBIX 33/1a4.
Konmponvuwvix pabom: 2

IMoBTOpEHMeE.

Ochognas yenw. [10BTOPUTH, 3aKpeNUTh U 0000mKUTH OCHOBHBIE 3Y H, nmosydeHHbIEe B 8 Kiacce.
Konmponvuwvix pabom: 1

e 9 kuacc
Hepasencrsa.



HucnoBble HEpABEHCTBA U UX CBOMCTBA. [loWwIeHHOE COKEHME U YMHOKEHHUE YHCIIOBBIX HEPABEHCTB. JINHEHHBIE HEPABEHCTBA C OJIHOU
MIEPEMEHHON U UX CUCTEMBI.
OcnogHasi  yenb — O3HAKOMUTH YYalIMXCS C MPUMEHEHHE: HEPAaBEHCTB JUIsl OLIEHKH 3HAYCHUU BBIPAKEHUH, BbIPAOOTATh yMEHHE
pemiath JMHEHHbIE HEPAaBEHCTBA C OJHOW MEepeMEHHOW M MX cucTeMbl. CBOICTBA YHMCIOBBIX HEPABEHCTB COCTaBISIOT Ty 0asy, Ha
KOTOPOW OCHOBAHO PEIICHUE JTUHEUHBIX HEPABEHCTB C OJTHOW MEPEMEHHOM. T peMbI O MOWIEHHOM CJI0KEHUU U YMHOKEHUU HEPABEHCTB
HaxXOJIUTh NMPUMEHEHUE MPHU BBHINOJHEHUH MPOCTEUIINX YIPAKHEHHI HA OLEHKY BBIPAXEHHUHN MO METOAY I'paHull. BBOIATCS MOHATHUS
a0COJIOTHOM MOTPENTHOCTU U TOYHOCTH MPUOIMKEHHS, OTHOCUTEIBHON MOTPEIIHOCTH. Y MEHUS TPOBOJIUTh JIETYKTUBHBIE PACCYXKICHUS
NOJIyYalOT PA3BUTHE KAaK IPU JI0KA3aTENIbCTBAX YKA3aHHBIX TEOPEM, TaK M TPU BBHIIOJIHEHUU YIPAXHEHUM Ha JOKa3aTelIbCTBA
HEPABEHCTB.
B cBs3u ¢ pemieHWeM JIMHEMHBIX HEPABEHCTB C OJHOM IIEPEMEHHO: JAaeTcsl IOHSATHE O YHUCIOBBIX IPOMEXKYTKAX, BBOIATCS
COOTBETCTBYIOIIME Ha3BaHUS M 0003HAUY€HHs. PacCMOTpPEHHIO CHCTEM HEPAaBEHCTB OJHOM MEPEMEHHOW MPEIUIECTBYET O3HAKOMIICHUE
y4aluxcs ¢ MOHSATUSIMU TIepeceYeHrs U 00BEIUHEHUS] MHOYKECTB.
IIpu pemieHnn HEPABEHCTB MCIIOJB3YIOTCS CBOMCTBA PABHOCUJIBHBIX HEPABEHCTB, KOTOPBIC PA3BACHSIIOTCA HA KOHKPETHBIX MPUMEpPaXx.
Ocoboe BHUMAaHHE CIEAYEeT YISIUTh OTPAaOOTKE yMEHHWs pemiaT NMpOCTEWIHe HepaBeHCTBa BHIa ax > b, ax < b, ocTaHOBMBIINCH
crienuaibHO Ha ciaydae, korma a < 0.
B 3T0i1 TeMe paccMaTpuBaeTCs TAaKXKE PEHICHHE CUCTEM JIBYX JIMHEWHBIX HEPABEHCTB C OJHOM IMEPEMEHHOW, B YACTHOCTH TAKHX,
KOTOpPBIE 3aIUCaHbl B BUJE JBOMHBIX HEPABEHCTB.
Koumponvuuvix pabom: 1

KBaaparuynas pyHkuus.
Oynkius. CroiictBa Qynkiuii. KBagpatueiii TpexusieH. PasnoxkeHne KBaapaTHOTO TpexusieHa Ha MHOKUTEIH. DyHKIuUS y = ax’ + bx +
c, ee cBoiicTBa u rpaduk. CteneHHas GyHKIIUA.
OcHosHas yenb — PaCIIUPUTH CBEJCHUS O CBOMCTBaX (YHKIIMNA, 03HAKOMHUTH YYAIIUXCS CO CBOWCTBAMH M TpadUKOM KBaJIpaTUYHOU
¢byakuun. |
B Hauane Tembl CUCTEMaTU3UPYIOTCS CBEACHUS O QPyHKIMSIX. [IoBTOPSIOTCS OCHOBHBIC MOHSTHUS: (QYHKIIUS, apryMEHT, 00J1acTh Orpe-
nenenus GyHkiuu, rpaduk. J[aroTcs MOHATHS O BO3pACTaHUM U yOBIBAHUM  (DYHKIMHU, TIPOMEXKYTKaX 3HAKOMOCTOSHCTBA. Tem
caMbIM co3ziaeTrcsi 0a3a JJigd YCBOEHHUs CBOWMCTB KBaJpaTHUUYHONW M CTENEHHOW (QYyHKUMH, a Takke i JajbHEWIIero yriayOjeHus
(YHKITMOHATBHBIX MPEICTABICHUN MTPU U3YYEHUHU Kypca ajnreOphl U Havall aHaJn3a.
[ToaroTOBUTENBHBIM IIIATOM K U3YYEHUIO CBOMCTB KBaJIPAaTUUHON (PYHKIIMM SIBJIIETCS TaKXKE€ PACCMOTPEHHUE BOIpoca O KBaJApaTHOM
TPEXWIEHE M €ro KOPHSX, BBIACIEHWUM KBaJpaTa [BYWIEHAa W3 KBaApPaTHOTO TPEXWICHA, PA3JO0KEHUM KBAAPAaTHOTO TPEXWICHA Ha
MHOKUTEJIH.
M3yueHne KBaApaTUIHOM (YHKIMHM HAYMHACTCS C PACCMOTPEHMs (YHKIUH Y = ax’, ¢ CBOHCTB M OCOOCHHOCTEH rpaduka, a TaKKe
JIPYTUX YaCTHBIX BUJIOB KBAIPATUIHON (PYHKIIUU — (PYHKIUH y = ax’ + b, y=a(x- m)°. DTu cBenCHUS VICTIOJIB3YIOTCS TPU U3YUYECHUU



CBOMCTB KBaApaTHUHOH (GYHKIHH 00LIero Bua. BaxHo, 4To0bI yUaIuecs: IOHsIN, 9T0 rpaduk GyHKIMHK y = ax” + bx + ¢ MOXeT GBITh
ToJTydeH U3 rpaduka GyHKIMH y = ax* ¢ MOMOIIBIO ABYX MapalIelbHBIX MEPEeHOCOB. [IpueMb! mocTpoenns rpaduka GyHKmmn y = ax” +
bx + ¢ orpabaTpiBatoTCSI Ha KOHKPETHBIX mpumepax. [lpu sTom ocoboe BHMMaHUE CIEAyeT YACTUTh (POPMHUPOBAHHIO y YUaIIUXCS
YMEHHsI YKa3bIBaTh KOOPUHATHI BEPIIMHBI TapadoIibl, €e 0OCb CHMMETPHH, HAaIIPaBIIEHUE BETBEH mapadoibl.
[Ipu m3ydyeHun 3TOM TeMbl JajbHEWIIEE pa3BUTHE MOJYy4YaeT YMEHHE HAaXOJUTh MO Irpa@uKy MPOMEXKYTKH BO3pACTaHUS U yObIBaHUS
(GyHKIIUH, a TAaKXKEe MPOMEXKYTKHU, B KOTOPBIX (PYHKIIHS COXPAHSET 3HAK.
Vuaripecsi 3HAKOMSATCS CO CBOMCTBAMH CTENCHHON (DYHKIIMH Y = X' MPH YETHOM U HEYCTHOM HATypallbHOM IOKa3aTele 1. BBoautcs
HNOHATHE KOpHA ra-i creneHu. OHM IMONMYy4aroT IPEACTABICHUE O HAXOXKJICHWM 3HAYEHUN KOPHS C IOMOIIBIO KaJIBKYJATOPA, IPUYEM
BbIPa0OTKA COOTBETCTBYIOIIMX YMEHUN HE TpeOyeTCs.
Koumponvnvix pabom: 1

HepaBeHncTBa ¢ 0HO# IepeMeHHOH
[enbie ypaBHeHus. J{poOHbIe palinoHalibHbIC ypaBHEeHM. HepaBeHCTBa BTOPOI CTENEHU C OJHOM NepeMeHHOU. MeTo1 HHTEPBAJIOB.
OcHosHas yenb — CUCTEMATH3UPOBATh U OOOOIIUTH CBEACHHS O PEUICHUU LEIbIX U APOOHBIX PALlMOHAIBHBIX YPaBHEHUU C OJHOU
MepeMEHHO, cpopMUPOBaATh YMEHHE pelIaTh HEPABEHCTBA BUIA ax’+bx + ¢ > 0w ax” + bx + ¢ <0, rae a £ 0.
B aToi1 Teme 3aBepIaeTcs U3y4eHUE pallMOHAIbHBIX YPABHEHHI C OJHOM MepeMEHHOM. B CBA3M € 3TUM MPOBOAUTCS HEKOTOpPOE 0000111e-
HUE U YIITyOJIeHHe CBeJIeHUI 00 ypaBHEHUSX. BBOAATCSA MOHATHS LEJIOr0 PAlMOHAIIEHOTO YPABHEHUS U €r0 CTEIECHU. Y Yaluecs 3HaKO-
MATCSI C PELIEHUEM YPaBHEHUMN TPEThEH CTENEHW M YETBEPTOW CTEIEHU C MOMOUIBIO PA3JIOKEHUS HA MHOXUTEIW M BBEICHHS BCIIO-
MOTraTelbHOM MepeMeHHONM. MeToa pelleHus YpaBHEHUIl ITyTeM BBEIEHUS BCIOMOTATENbHBIX IEPEMEHHBIX OyleT MHUPOKO
HCIIOJIb30BaThCS B AAJIbHEHIIIEM MTPH PEIICHUN TPUTOHOMETPUUYECKUX, JTOrapU(PMUUECKUX U IPYTUX BUJOB YpaBHEHHIA.
PacimpsioTcss cBeeHHs] O PEIeHUU IpOOHBIX pallMOHANbHBIX YpaBHEHUH. Ydaliuecs 3HAKOMSTCS C HEKOTOPHIMHU CHEUaIbHBIMU
IIPUEMaMU PELICHHS TAKUX YPABHEHU.
DopMUPOBAHNE YMEHHUN PEIIaTh HEPABCHCTBA BUJIA axX’+bx++c>0mmax’+bx +c<0,rmea#0, OCYIIECTBIISIETCS C OIOPOU Ha
CBeJieHUs 0 TpadrKe KBaIpaTUIHON (QYHKIIHH.
VYyammecs 3HaKOMATCSA ¢ METOJIOM MHTEPBAJIOB, C MIOMOILIBIO KOTOPOTO PEIIAIOTCS HECIOKHBIE PALIMOHAIBHBIE HEPABEHCTBA.

HepaBeHcTBa ¢ 1ByMs NIepeMeHHbIMH
VYpaBHeHue ¢ IByMs iepeMeHHbIMH U ero rpaduk. CucreMbl ypaBHEHUN BTOpOU cTeneHu. PemieHue 3ajad ¢ MOMOUIBIO CHCTEM
ypaBHEHUU BTOpOH creneHu. HepaBeHCcTBa ¢ ABYMsI IEPEMEHHBIMU U UX CUCTEMBI.
OcHognas yenp — BbIpadOTaTh YMEHUE PEIIATh MPOCTEHIINE CUCTEMBI, COAEpKAILIUE YPAaBHEHUE BTOPOM CTEIEHU C JABYMsI MEPEMEH-
HBIMH, U TEKCTOBBIE 3aJa4! C IOMOILBIO COCTABICHUSA TAKUX CUCTEM.
B nmaHHO# Teme 3aBeplIaeTCs M3yYEHHE CUCTEM YPAaBHEHUH C IBYMs MepeMEeHHbIMU. OCHOBHOE BHUMAHUE YJEISETCS CUCTEMAM, B KO-
TOPBIX OAHO U3 YPABHEHUM IIEPBOU CTENEHU, A APYTO€ BTOPOU.



N3BecTHBIN ydammmcst cnoco0 MOJICTAHOBKUA HAXOJUT 3/1€Ch JajbHEWIlee TPUMEHEHUE U TI03BOJISIET CBOAUTD PEILICHHE TaKUX CUCTEM K
PELIEHUIO KBAAPATHOTO YPABHEHUS.
O3HAKOMJICHHE YYaIluXcs C NMPUMEpaMHU CHCTEM YPaBHCHHMH C JBYMsI TIEPEMEHHBIMH, B KOTOPHIX 00a ypaBHEHHS BTOPOW CTEICHH,
JOJKHO OCYIIECTBIIATHCA C JOCTATOYHOM OCTOPOKHOCTBHIO M OTPAHUYUBATHCS IPOCTEUIIINMU ITPUMEPAMHU.
[IpuBiieueHrEe U3BECTHBIX ydYalUMCS T'paUKOB MO3BOJISIET IPUBECTH MPUMEPHI TpadUUeCcKOro peleHus: cucteM ypaBHeHui. C mmomo-
bI0 rpadUUeCKUX MPEACTaBICHUNA MOYKHO HAaIJBIAHO MOKa3aTh YYalllUMCS, YTO CHCTEMbI JIBYX yYpaBHEHUM C JBYMsI TIEPEMEHHBIMU:
BTOPOU CTEIIEHU MOTYT UMETh OJHO, J1BA, TP, YETHIPE PEIICHUS UJIX HE UMETh PEIICHUM.
PazpabotaHHbIii MaTeMaTHUYECKUI anmapaT MO3BOJISIET CYIIECTBEHHO PACHIMPHUTh KIIACC COJEPKATEIIbHBIX TEKCTOBBIX 3ajad, PelllaeMbIX
C MMOMOUIBIO CUCTEM YPABHECHUU.
N3yuenue Tembl 3aBepIIacTCA BBEICHUEM MOHATHA HEPABEHCTBA ABYMS IIEPEMEHHBIMU U CUCTEMbI HEPABEHCTB C JIByMs IIEPEMEHHBIMHU.
CBenenus o rpadukax ypaBHEHUW C JIBYMsI TEPEMEHHBIMH MCIOJIB3YIOTCS TPU WUIIOCTPAIMAd MHOXKECTB PEIICHUNH HEKOTOPBIX
MPOCTEUIINX HEPABEHCTB C ABYMS IEPEMEHHBIMH U UX CUCTEM.
Konmponvuwix pabom: 2

JJIeMeHTbI PUKJIAJTHON MATEMATHKH.

Marematudeckoe mozaenupoBanue. [IpornentHeie pacuerbl. [IpubnuxeHnHbie BhiuciieHUs. OCHOBHBIE TMpaBUiia KOMOWHATOPHUKH.
OTHOCHUTENbHAS YacTOTa U BEPOSITHOCTh CilydalHOro coObiThs. Kiaccuueckoe ompezeneHue BepoSTHOCTH. HauanbHble CBEAEHUS O
CTaTHUCTHKE.

OcHogHas yenb — O3HAKOMUTH YYaIIUXCS C MOHATHAMHU MEPECTAaHOBKH, Pa3MEIIECHUs, COUYCTaHUS M COOTBETCTBYIOIIMMHU (HOPMYJIaMu
JUIS TIOJICUETA X YMCJIa; BBECTH MTOHSATHS OTHOCUTEIIBHOM YaCTOTHI M BEPOSTHOCTH CIIyYalHOTO COOBITHS.
N3ydeHune TeMbl HAQUMHACTCS C PEIICHUS 3aJ1ad, B KOTOPBIX TPEOYETCS COCTAaBUTh T€ WJIM MHBbIC KOMOMHAITUU AJIEMEHTOB W IOJICUYUTATH
X 4Yuclio. PaszpsicHsAETCS KOMOMHATOPHOE IPABHIIO YMHOXKEHHS, KOTOPOE HCIIOJIB3YETCS B JalbHEHWIEM MpHU BBIBOJEC (HOPMYI IS
MmojicYeTa Yucia MEePECTaHOBOK, pa3MEIIeHU M codeTaHuil. I[Ipu m3yueHMHM HaHHOTO Marepuajia HeoOXOIUMO OOpaTHTh BHUMAaHHUE
yYaluxcss Ha pasiidiyue MOHITHH «pa3MEIIeHUue» U «CoueTaHue», chOpMUpPOBATH y HUX YMEHHE OINPEACIATh, O KaKOM BHJIE KOM-
OuHaIMi UJIET peyb B 3aja4e.
B nanHo# Teme yuaiuecs 3HAaKOMSTCS ¢ Ha4YaJIbHBIMHU CBEJICHUSIMH U3 TECOPUU BEpOSTHOCTEH. BBOISATCS MOHATHSA «ClydailHOE COOBI-
THE», KOTHOCUTEJIbHAS YaCTOTa», BEPOATHOCTh CIy4aliHOTO COOBITUS». PaccMaTpuBarOTCs CTATUCTUUECKUN M KJIACCUYECKUHN MOIXObI
K OIpECICHUI0 BEPOATHOCTH CIy4allHOTO COOBbITHA. BaxkHO 0OpaTWTh BHUMAaHHUE YYalluXCs Ha TO, YTO KJIACCMYECKOE OIpejieicHre
BEPOSTHOCTU MOKHO TPUMEHSITh TOJIBKO K TAKUM MOJIEJISIM PeabHbIX COOBITHM, B KOTOPBIX BCE UCXO/IbI SBJISIFOTCS PABHOBO3MOXKHBIMH.
Konmponvuwvix pabom: 1

YucaoBble MOCJIe10BATEIbHOCTH.
YuciioBble MOCIEN0BATENLHOCTH. ApudMeTrnueckas U TeoMeTpudeckas nporpeccur. @opMysibl TI-TO YjieHA U CyMMBI TIEPBBIX N YWICHOB
nporpeccur. beckoHeuHO yObIBaroIasi reoOMeTpuUIecKasi Mporpeccusl.



OcHosHas yenb — OaTh MOHATHS 00 apuMETUYECKON M TEOMETPUUECKON MPOTPECCUSIX KaK YUCIOBBIX MOCIENOBATEILHOCTSIX 0CO00TO
BHJIA.
[Ipy u3ydyeHUM TeMbl BBOJUTCSA MOHSITHUE MOCIEIOBATEIBHOCTH, Pa3bSICHIETCS CMBICI TEPMHUHA «N-M WIEH MOCIIEIOBATEIIBHOCTHY,
BBIpabaThIBACTCA YMEHUE UCIOJIB30BaTh MHACKCHOE 0003HAYCHUE. JTU CBEIACHUS HOCSIT BCIIOMOTATEIBHBIA XapaKTEP W UCIIOIB3YIOTCS
JUTSI U3y4eHUs apu(PMETUUECKONU U TEOMETPUUECKOMN IPOTPECCUI.
PabGoTta ¢ dopmynamu N-ro 4jieHa M CyMMBbI MEPBbIX TI'a YWICHOB MPOrPECCHM, TOMHUMO CBOEr0 OCHOBHOI'O HA3HAUEHHUS, MO3BOJISIET
HEOJIHOKPATHO BO3BPAIIATHCS K BHIYMCICHUSIM, TOXKIECTBEHHBIM NMPE0OPA30BAHUM, PELIICHUIO YPABHEHUHN, HEPABEHCTB, CUCTEM.
PaccmarpuBaroTcsi XapakTEpUCTHYECKHME CBOWMCTBA apu(PMETHUEeCKOM U TEeOMETPUYECKOW  MPOTPeccUuid, 4YTO  MO3BOJSET
paCIIMPUTD KPYT MpeJiaraeMbIx 3a1au.
Koumponvnuvix pabom: 1

IHoBTOpEeHue (UTOTrOBOEC)
Ocnoenas yenw. [10BTOpUTH, 3aKpenuTh U 0000mKUTH OCHOBHBIE 3Y H, nmosmydyeHHbIe B 9 Ki1acce.
Konmponvuuvix pabom: 1

Conep:xanue y4eOHOI0 npeMeTa MaTeMaTUKA (reoMeTpusi)
7 —9 kaaccoB

IIpocmetiwue ceomempuyeckue gucypuol
Touka, mpsimast. OTpe3ok, ayd. Yrois. Buasl yrios. CMexHbIEe U BEpTHKaJIbHbIE YTIIbl. buccekTpuca yria.
ITepecekaromuecs u napasienbHbie npsambie. [lepnenaukynspHeie npsaMele. [Ipu3naku napanienbHOCTH TpsiMbix. CBOKCTBA
NapajulieNIbHbIX NPsAMbIX. [lepneHauKyap 1 HaKJIOHHAs K MPSAMOM.
Mnoeoyzonvruku
TpeyronsHuku. Busbl TpeyroibHUKOB. Meaunana, OuccekTpuca, BbICOTa, CPEHss JIMHUS TpeyroibHuKa. [Ipu3Haku paBeHCcTBa
TpeyrojibHUKOB. CBONCTBA M MPU3HAKU PaBHOOEAPEHHOTO TpeyroibHuka. CepeuHHbIN TIepreHIuKysap oTpeska. CyMma yriioB
TpeyroyibHUKa. BHemHue yribl TpeyroyibHuka. HepaBeHCTBO TpeyrosibHuKa. COOTHOLICHUS MEXIY CTOPOHAMU U YIJIaMH TPEYTOJbHUKA.
Teopema ITudaropa.
[Tono6nbIe TpeyroabHuKU. [Ipru3Haku mogo0us TpeyroapHUKOB. TOUKHM niepeceueHnst MeauaH, OMCCEKTPUC, BBICOT TPEYTOJIbHUKA,
CEPEeUHHBIX MEePIICHIUKYIISIPOB CTOPOH TpeyroyibHuKa. CBOWCTBO OMCCEKTPHUCH TpeyroyibHUKa. Teopema Daneca. Merpuieckue
COOTHOILIEHHSI B IPSIMOYTOJILHOM TpeyrojbHUuKe. CHHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC OCTPOTrO yriia MPsSMOYTOJIbHOIO TPEYTOJbHHUKA U




yra0B oT 0 10 180. ®opmyiibl, CBA3BIBAIOIINE CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC OJIHOTO U TOTO K€ yrJia. Pemenue TpeyrojJbHUKOB.
Teopema CuHYCOB M TEOpEMa KOCUHYCOB.

YeroipéxyronpHuki. [Tapamnenorpamm. CBoiicTBa U npu3Haku napamwienorpamma. [lpsamoyroiasHuk, poM0O, KBaapar, UX CBOKWCTBA U
npusHaku. Tpaneuus. CpeaHsis IMHUS Tpareuy U €€ CBOMCTBA.

MHOroyronbHuKH. BeImykibie MHOTOYTOJIbHUKA. CyMMa yTiI0B BBIITYKJIOTO MHOTOYTOJbHUKA. [[paBUIIbHBIE MHOTOYTOJIbHUKH.
OxpyarcHocmsb u kpye. I'eomempuueckue nocmpoenus

OKpy»XHOCTb U KpYT. DJIEMEHTBI OKPYKHOCTHU U Kpyra. LleHTpanbHble 1 BIIMCaHHbIE yIUibl. KacaTenpHas K OKpYKHOCTH U €€ CBOMCTBA.
B3anmHoe pacnonoxkeHue npsMon U OKpykKHOCTU. OTrcaHHas U BIMCaHHAs OKPYKHOCTHU TPEYTOJIbHUKA. BriicaHHbIE U ONTMCaHHbBIE
YETBIPEXYTOJBHUKHN, UX CBOMCTBA U MPHU3HAKU. BrMcaHHbBIE M OMCAHHBIE MHOTOYTOJIbHUKH.

['eomerpuyeckoe mecto Touek (I'MT). CepenrHHbBIN TEPHIEHANKYIIAP OTpe3Ka u ouccekTpuca yria kak [MT.

['eomeTpuueckne NOCTpOEHN LUPKYJIEM U JIMHENKOW. OCHOBHBIE 3314l HA ITIOCTPOEHUE: IOCTPOCHUE YTJiIa, PABHOIO TAHHOMY,
IIOCTPOCHUE CEPEANHHOTO MEPIIEHIUKYIISIPA TaHHOTO OTPE3Ka, TIOCTPOCHUE IPSAMOM, TPOXOAALIEN YEPE3 JaHHYIO TOUKY U
MEePHEHANKYJIAPHON JaHHOW MPSMOi, MOCTPOECHUE OMCCEKTPUCHI TaHHOTO yria. [locTpoeHue TpeyroiabHUKa M0 3aJJaHHBIM 3JIEMEHTaM.
Meton I'MT B 3agauax Ha MOCTPOECHHUE.

Hszmepenue ceomempuueckux geiudun

Jlnuna otpeska. PaccrosHne Mexay AByMs TOUKaMu. PaccTossHME OT TOUKH 10 IPSIMOM. PaccTossHME MeX Ay MapajlyIeIbHbIMU IPSMBIMH.
IlepumeTp MHOTOYTOJIBHUKA.

JlnrHa OKpyKHOCTH. JIJTMHA AYTH OKPY>KHOCTH.

I'panycnas mepa yria. BenrunHa BIMCAaHHOIO yTJIa.

[TonsiTust moiaan MHOTOyrojpHuKa. PaBHoBenukue gurypsl. Haxoxaenue miomiaay KkBajapara, NpsiMOyTroIbHHKA, Tapajljiesiorpamma,
TPEyTOJIbHUKA, TPAICLUU.

[Tonsitue mnomaau kpyra. [momans cekropa. OTHOIIEHKE TIOMAAEH TOT0OHBIX GUTYP.

exapmosbvie kKoopouHamel Ha NIOCKOCHU

dopMyna pacCcTOsTHUS MeXay AByMs Toukamu. KoopauHaThl cepeiuHbl OTpe3Ka. Y paBHEHUE QUTYPBI. Y paBHEHUS OKPYKHOCTH U
npsAMoil. YTriaoBoi KO3DPUIIUEHT NPSIMOH.

Bexmopul

[Tonsitue BekTopa. Moayinb (ayinHa) Bektopa. PaBubie BekTophl. KosmmHeapusie BekTopbl. Koopannarsl BekTopa. CioxkeHue u
BBIYMTAHHUE BEKTOPOB. Y MHOKEHHE BEKTOpA Ha YnCi0. CKAIIpHOE MPOU3BEAEHUE BEKTOPOB. KOCHMHYC yria Mex 1y AByMsl BEKTOpPaMHU.
l'eomempuueckue npeobpazosanus

[Tonsitue o mpeoOpazoBanuu purypsl. JIBrmwkenue Gpurypsl. Bunsl 1BuxkeHus: GUrypsl: napamieiabHbIi IEpeHOC, OCeBasi CHMMETPHS,
IEHTpaJIbHAsI CUMMETpHs, TOBOpoT. PaBHbie hurypel. 'omorerus. [Togodue duryp.

DNiemenmyl 102UKY




Omnpenenenue. AKCHoMbl U TeopeMsbl. JlokazaTenbcTBo. Jloka3arenbcTBO OT mpoTuBHOTO. Teopema, oOpaTtHast nanHoi. Heobxonumoe u
J0CTATOYHOE YCIIOBUS. YTIOTPEOICHNE JOTHUECKUX CBSA30K €CNH..., TO ..., TOTJa U TOJIBKO TOT/A.

[ 'eomempus 6 ucmopuueckom pasgumuuy

W3 ucropuu reometpun, «Hagana» Epknuna. Mcropus naroro noctynata EBkinaa. TpuroHomerpus — Hayka 00 U3MEpeHUU
TPEYroJILHUKOB. IlocTpoeHnE NpaBIIIBHBIX MHOTOYT'OJIBHUKOB. Kak 3apoauiace uaest KOOpAuHar.

H.N. Jlo6auesckuii. JI. Ditnep. @anec. [Mudarop.

7 kaacc:

IIpocreiimue reomerpuyeckue purypbl U UX CBOMCTBA
[Ipocreiimume reomerpuyeckue GUrypsl: npsiMasi, TOUKa, OTPE30K, J1yd, yroi. [lonstue paBeHcTBa reomerpuueckux ¢puryp. CpaBHeHHE
OTPE3KOB U YIIIOB. MI3MepeHue OTpe3KoB, JUIMHa OTpe3Ka. M3sMepenue yrios, rpajgycHas Mepa yriia. CMexXHbIE U BEPTUKAJIBHBIE YIIBI,
UX cBoMCTBa. [leprieH UKy pHbIE PSIMBIE.
OcHosHas yenb — CUCTEMATU3UPOBATh 3HAHUS YUAIIUXCS O MTPOCTEUIIIUX T€OMETPUUECKUX (PUTypax U UX CBOWCTBAaX; BBECTHU MOHSTHE
paBeHCTBa QUryp.
B JAHHOU TeMe BBOJSITCS OCHOBHBIE T€OMETPUUECKUE TIOHATHS U CBOMCTBA MPOCTEHIIINX F€OMETPUYECKHUX (PUTYp HA OCHOBE HATJISI-
HBIX MPEACTABICHUN yHaIuXcs MyTeM 0000IIeHNs OUEBUAHBIX UM U3BECTHBIX U3 Kypca MaTeMaTHUKU |—6 KJIacCOB Fr€OMETPUUYECKHUX
¢dakToB. [loHsATHE aKCMOMBI HAa HAYaJILHOM 3Tare 00y4YeHUs He BBOJUTCS, U CAMU aKCHOMBI He (pOpMyJIHpYyIOTCA B siBHOM Buje. Heobxo-
JUMbIE UCXO/HbBIE TIOJIOKEHUS, HA OCHOBE KOTOPBIX U3y4YalOTCsl CBOMCTBA FEOMETPUUYECKUX (DUTYpP, IPUBOJATCA B ONUCATEIBHOU PopMme.
[IpuHIMTIMATEHBIM MOMEHTOM JAaHHOU TEMBI SIBJISIETCS BBEICHHUE MMOHATHSI PABEHCTBA I€OMETPUYECKHX (UTYp Ha OCHOBE
HATrJSAIHOTO
MOHATHS HaNOKeHHs. OnpeaeeHHOe BHUMAHUE JOJKHO YIENIATHCS MPAKTUUYECKUM MPUIIOKEHUSIM T€OMETPUYECKUX MTOHSATHM.
Koumponvnvix pabom: 1

TpeyronbHuku
Tpeyronsuuk. [Ipu3Haku paBeHCTBA TPEYTOJBHUKOB. [lepieHnuKysap k npsiMoi. Menuanbl, OMCCEKTPHUCHI U BHICOTHI TPEYTOJIBHUKA.
PaBHOOEIpEHHBIN TPEYTOJBHUK M €70 CBOMCTBA. 3aJ]a4¥ Ha MIOCTPOCHUE C TTIOMOIIBIO ITUPKYJIS U JTUHEHKH.
OcHoeHas yenb — BBECTH MOHATHE TEOPEMBI; BBIPA0OTATh YMEHHUE 10KA3bIBATh PABEHCTBO TPEYTOJIBHUKOB C MTOMOIIbIO U3YYEHHBIX
IIPU3HAKOB; BBECTH HOBBIN KJIACC 3a/1a4 — Ha NOCTPOCHUE C MOMOILBIO HUPKYJIS U JTUHEUKH.
[Ipu3Haku paBeHCTBA TPEYTOJbHUKOB SIBJISIOTCS OCHOBHBIM pa0OYMM anmapaTtoM BCEro Kypca reoMerpuu. JlokazaTenbcTBo Ooblien
YacTH TEOPEM Kypca U TAK)Ke pelIeHre MHOTUX 3a/a4 IMTPOBOJIUTCS IO CIIEAYIOIIEH cXeMe: MOUCK PABHBIX TPEYTrOJIbHUKOB — 000CHOBA-
HUE UX PAaBEHCTBA C MOMOIIBIK KaKOI'0-TO MTPU3HAKA — CJIEICTBUS, BHITEKAIOIINE U3 PABEHCTBA TPEYTOJIbHUKOB. [ [puMeHenne npusxa-



KOB PaBEHCTBA TPEYTOJIbHUKOB MPU PELICHUH 3374 1a€T BO3MOXXHOCTh MOCTENIEHHO HAKAIUIUBATh OMBIT MPOBEACHUS JOKA3aTEIbHBIX
paccyxaeHuid. Ha HauanbHOM 3Tarne U3y4eHus: U MPUMEHEHUS IPU3HAKOB PABEHCTBA TPEYTOJIbHUKOB 11€J1IECO00Pa3HO UCIIOIB30BaTh 3a-
Jla4¥ C TOTOBBIMH YEPTEKAMH.

Koumponvnvix pabom: 1

IHapamienbHbie npsambie. CymMMa yrjioB TPeyrojJbHHKA
[Ipu3Haku napaieaIbHOCTH NPSAMBIX. AKCMOMA NapauiebHbIX TPsAMbIX. CBOKWCTBA NapalIEIbHBIX MPSAMBIX.
OcHosHas yenb — BBECTU OJHO U3 BAXKHEUIIIUX MOHITUN — MOHSITHE MapajuIeNbHbIX MPSMBIX; 1aTh MIEPBOE MpeICTaBlIeHUuE 00
aKCHMOMax M aKCHOMAaTHYECKOM METO/IE B TEOMETPUU; BBECTH aKCUOMY MAPaJUICIbHBIX MPSIMBbIX.
[Ipu3Haku 1 CBOMCTBA MapalJICIbHBIX MPSIMbBIX, CBI3aHHBIC C yTIaMu, 00pa30BaHHBIMU NPU MEPECEUCHUH JIBYX MPSIMBIX CEKYIIIEH
(HaKpecT JexKaluMMH, OJJHOCTOPOHHUMH, COOTBETCTBEHHBIMM ), IIUPOKO KUCIIOIB3YIOTCS B TAJIbHEHIIIEM TPU U3YUYEHUU YEThIPEXYTOJIbHU-
KOB, MOJIOOHBIX TPEYTOJBHUKOB, IIPU PEIICHUU 3a/1a4, a TAK)XKE B KypCe CTEPEOMETPHHU.
Konmponvuuvix pabom: 1

Oxpy:xHOCTH U KpPYI. 'eoMeTpHYecKUe MOCTPOEHMSI.
Cymma yrioB TpeyroibHuka. COOTHOILIEHHE MEXIY CTOPOHAMHUHU YIJIaMH TpeyroyibHuka. HepaBeHcTBO TpeyrosibHuKa. [IpsMoyroibHbIe
TPEYTOJbHUKH, UX CBOMCTBA M MPU3HAKU PAaBEHCTBA. PaccTossHUE OT TOUKH J10 IpsIMOM. PaccTosiHre Mexay mapajijieIbHbIMU MPSIMbIMHU.
ITocTpoenue TpeyrojibHUKA IO TPEM DJIEMEHTAM.
OcHosHas yenb — PacCCMOTPETh HOBbIE MHTEPECHBIE M BaXKHBIE CBOMCTBA TPEYTOJIbHUKOB.
B nanHO# TeMe OKa3bIBAETCS OJIHA U3 BAKHEHIIIUX TEOPEM I€OMETPUN — TEOPEMa O CyMME YTJIOB TpeyrojbHuka. OHa Mo3BOJIAET AaTh
KJIaCCU(UKAIIUIO TPEYTOJIHBHUKOB TI0 YIJIaM (OCTPOYTOJIbHBIN, TPSAMOYTOJIBHBIN, TYIIOYTOJIBHBIN), 8 TAK)XKE YCTAHOBUTH HEKOTOPHIS
CBOMCTBA M IIPU3HAKHK PABEHCTBA MPSMOYTOJIbHBIX TPEYTOJIbHUKOB.
IToHsiTHE pacCTOSTHUS MEXKy TTapaJIeIbHBIMU MPSIMBIMUA BBOJUTCSI HA OCHOBE JIOKa3aHHOM MPeIBAPUTEILHO TEOPEMBI O TOM, YTO BCE
TOYKH KaXJ0W U3 JBYX MapaJUIeIbHbBIX MPSIMBIX PAaBHOYJAJIEHBI OT IPYrod MpsSMON. DTO MOHATHE UTPAET BAXKHYIO POJIb, B YACTHOCTH
HCMOJIB3YETCS B 3aJ1a4axX Ha MOCTPOCHUE.
[Ipu pemennu 3a1a4 Ha MOCTPOEHUE B 7 KJIacce CJIEAYeT OTPAaHUYMUTHLCS TOJIBKO BBHITIOJTHEHUEM M ONUCAHUEM MMOCTPOCHUS UCKOMOM
¢durypsl. B oTIenbHBIX Ciydasx MOXKHO MIPOBECTH YCTHO aHAIM3 U JJOKA3aTEIbCTBO, a AJIEMEHTHI UCCIEI0BAHUS JIOJKHBI PUCYTCTBO-
BaTh JIMIIb TOTJA, KOTJIa 3TO OTOBOPEHO YCIOBUEM 3a/1a4H.
Konmponvuwvix pabom: 1

O0600meHne U cucTeMaTH3AUSA 3HAHUN yUAIIUXCS

OcHosHas yenw. IIoBTOPUTH, 3aKpenuTh U 0000ITUTHL OCHOBHBIE 3Y H, mony4yeHHbie B 7 Kiacce.
Koumponvuwvix pabom: 1



8 kiace:

Yer1bIpexyroJbHUKH
MHOroyronbsHuK, BBITYKJIBIA MHOTOYTOJIBHUK, YETHIPEXYTONIbHUK. [lapamienorpamm, ero ceoricTBa u npusHaku. Tpanenus. [Ips-
MOYTOJIBHUK, pOMO, KBaJIpaT, X CBOMCTBA. L{eHTpasibHbIE U BIIMCAHHBIE YIJIbl. BrIMCaHHBIE U ONMMCAHHBIE YETHIPEXYTOJbHUKN OceBas u
LIEHTPAJIbHAsI CHMMETPHH.
OcHnognas yenb — U3y4uTh HanOoOJIee BaXXHbIE BUBI YETHIPEXYTOJIbHUKOB — MapauieIorpamMm, MPsIMOYTOJIbHUK, pOMO, KBapar,
TpaneuuIo; 1aTh NpeACTaBIeHUE O (purypax, 00Ja1ar0IuX OCEBOIM WU IIEHTPAIIBHON CUMMETPHEIL.
Jloka3zaTesbcTBa OOJIBIIMHCTBA TEOPEM JIaHHOM TEMBI U PEILIEHUSI MHOTHX 3a]1a4 MPOBOJSATCS C IOMOILBIO IPU3HAKOB PaBEHCTBA Tpe-
YTOJIBHUKOB, II0TOMY I10JIE3HO UX ITIOBTOPUTH B HAYAJIE U3yUYECHUS TEMBI.
Koumponwbnuoix pabom: 2

IHoxo0Oue TpeyroibHNKOB
[TonoOHbIe TpeyronbHukU. Teopema Paneca. Teopema o mponopuuoHAIBbHBIX O0Tpe3kax. [Ipu3Haku noago0ust TpeyroabHUKOB.
[IpumeHeHne noo00us K JOKA3aTeIbCTBY TEOPEM U PelIeHUIo 3a7a4. CBOCTBAa MeaHbl, OMCCEKTPUCHI TPEYTOJILHHKA,
MEPECEKAIOIINXCS XOP/I, KACATEIIbHON U CEKyIIEH
OcHosHasl yenb — BBECTU MOHATUE NTOTOOHBIX TPEYTOJIBHUKOB; pACCMOTPETh MPU3HAKU MTOJA00US TPEYTOJbHUKOB M UX IPUMEHEHUS.
Onpenenenre NoA0OHBIX TPEYTOJBHUKOB J1a€TCA HE HA OCHOBE MPe0oOpa3oBaHus MOI00Ms, a Yepe3 pABEHCTBO YIJIOB U MPOMOPIHO-
HaJIbHOCTh CXOJICTBEHHBIX CTOPOH.
[Tpu3Haku no100Ms TPEYrOAbHUKOB T0KA3bIBAIOTCS C TIOMOIIBIO TEOPEMBI 00 OTHOLLIEHUH IO TPeYroJbHUKOB, UMEIOIINX 110
paBHOMY YyIIIy.
Ha ocHoBe npu3HaKkoB Mog00Ms 10Ka3bIBACTCS YTBEPHKIEHUE O TOUKE MEPECeUEHHs] MEIMaH TPEYroJIbHUKA, a TAKXKe J1Ba yTBEPKACHUS O
MPOMOPLUOHAIBHBIX OTPE3KaX B MPSIMOYTOJILHOM TpeyrojibHUKe. JlaeTcs mpeicTaBiaeHe 0 MeToe MoA00Ms B 3a1a4yax Ha IOCTPOEHUE.
KoumponvHnvix pabom: 1

Penienue npsiMoyroJibHbIX TPEyroJbHUKOB
Metpuueckue COOTHOIICHHS B IPSIMOYTOJILHOM TpeyroibHuke. Teopema ITudaropa. Tpuronomerpuuekue GyHKIIMA OCTPOTO yria
NPSIMOYTOJIBHOTO TPEYTOJIbHUKA. PellieHrne npsAMOyTroJIbHbIX TPEYTOJIbHUKOB.
OcHognas yenb: BBOAATCS DIEMEHTHI TPUTOHOMETPUN — CUHYC, KOCUHYC ¥ TAHTE€HC OCTPOTO YyIia IPsIMOYTOJIbHOTO TPEYTOJIbHHUKA U
CBOWCTBA, BBIPAXKAIOIINE METPUYECKUE COOTHOLLIECHUS B IPSIMOYTOJIBHOM TPEYIOJIbHUKE U COOTHOLLIECHUS MEXKAY CTOPOHAMU U



3HAYCHUSIMU TPUTOHOMETPUIECKUX (QYHKITUN B MIPSIMOYTOJIBHOM TPEYTOJIbHUKE. 3aMMUCh U BHIBOJ] TPUTOHOMETPUIECKUX (HOPMYTI,
BBIPKAIOIINX CBSI3b MEXKIY TPUTOHOMETPHUCCKUMU (YHKIIUSIMH OJTHOTO M TOTO YK€ OCTPOTO yTJja, 3HaUYeHUN CUHYyCa, KOCHHYCA,
TaHreHca 1 KkoTaHreHca jyuist yriaoB 30°, 45°, 60°, a Takxe BBeJIeHUE OCHOBHOI'O TPUTOHOMETPUUECKOTO TOXkAecTBa. [IpuMeHeHue Bcero
M3YYEHHOTO K PEIICHUIO TIPSIMOYTOJIBHBIX TPEYTOJBHUKOB M K PEIICHUIO 3a/ad.
Konmponvuwix pabom: 2

MmuoroyroabHuku. Iliomaas MHOTOyroJibHUKA
[ToHSATHS MHOTOYTOJIBHUKA, PABHOBEIMKUX MHOTOYTOJIBHUKOB U IUIONIAJAX MHOTOYrojbHUKa. [lmommany npsiMoyrojibHUKa,
napajiesiorpaMmma, TpeyroJibHUKa, TPANEIHH. .
OcHosHas yenb — PaclIupUTh U YTIIyOUTh MOTyYeHHbIE B 5—6 Kilaccax MpeJCTaBICHUS ydaluxcsi 00 U3BMEPEHUU U BBIYUCICHUH
TJI0IAJIEH; BEIBECTH (hOPMYJIBI IJIOIAIeH TPSIMOYTOJIbHUKA, MapalijieiorpaMMa, TPEYroJibHUKaA, Tpaneuud. ONnuchiBaTh
MHOTOYTOJIBHUK, €r0 3JICMEHTBI, BRITYKJIbIC M HEBBITYKJIbIC MHOTOYTOJIbHUKH. M300pakaTh M HAXOUTh HA PUCYHKaX MHOTOYTOJIBHUK U
€T0 AJIIEMEHTHI; MHOTOYTOJILHUK, BIIMCAHHBIA B OKPY>KHOCTh, 1 MHOTOYTOJIbHHK, OITMCAHHBINA OKOJIO OKPYXKHOCTH. BBIBOI (hopmy:t miist
BBIYHCIICHHSI TUTOIIAIeH TTPSMOYTOJIbHHAKA, TTapajijieIorpaMMa, TPEYTOJIbHUKA, TPAIIeIIMA OCHOBBIBACTCS Ha IBYX OCHOBHBIX CBOMCTBAX
IJIOMIAEH, KOTOPBIC MPUHUMAIOTCS UCXOS U3 HATJISIHBIX TIPEICTABIICHUH, a TaKKe Ha (OopMyIIe IIOMAIM KBaapaTa, 000CHOBaHUE
KOTOPOH HE SBIISETCS 00513aTEeIBHBIM JIJIs ydanuxcs. Jloka3aTenbCTBO TEOPEMBI O CYMME YTJIOB BBITTYKJIOTO M-YTOJBHUKA, TUTOIIA TN
MPSAMOYTOJIbHHKA, TUTOIIAIM TPEYTOJIbHIKA U TUTOIIaaH Tpaneuu. [[puMeHenrne n3ueHHbIX OnpeIeeHui, TeopeM U (GOpMyIT K PEIICHUTO
3azay.
Koumponvuuvix pabom: 1

IToBTOpeHue. Pemenue 3aaa4

OcHosHas yens. IIoBTOPUTH, 3aKpenuTh U 00001TUTH OCHOBHBIE 3Y H, nmony4yeHHbie B 8 Kiacce.
Koumponvuuvix pabom: 1

9 kaace
Pemienue TpeyroJibHUKOB

CuHyc, KOCUHYC, TAHT'€HC M KoTaHreHc yriaa ot 0° go 180°

@opMyIMpOBaTh: ONPEEIEHU: CUHYCa, KOCUHYCa, TAHI€HCca, KoTaHrenca yria ot 0° mo 180°;

CBOMCTBO CBSI3M JJIUH JIMArOHaJIeN U CTOPOH mapajienorpamma. @opMynnpoBaTh U pa3bsCHITH OCHOBHOE TPUTOHOMETPHUUYECKOE
TOX/1€CTBO. BHIUMCIATH 3HAUEHUE TPUTOHOMETPUYECKON (DYHKIIUU yTIia IO 3HAYEHHUIO OJIHOM U3 €ro 3aJaHHBIX (PYHKIIUH.



@opMyIHpPOBATh U JOKA3bIBATh TEOPEMBI: CHHYCOB, KOCUHYCOB, CJI€ICTBHS U3 TEOPEMBI KOCUHYCOB U CHHYCOB, O IIJIOIIAAX OMKUCAHHOIO
MHOT'OYTOJIbHUKA. 3alIUChIBATh U I0KA3bIBaTh (POPMYJIbI ISl HAXO0XKACHHS TUIOIIAH TPEYTOJIbHHUKA, PaINyCOB BOUCAHHON M ONMCAHHOMN
OKPYXHOCTEH TpeyronbHuKa. [[puMeHsTh u3ydeHHbIEe ONpeiesieHUs, TeOpeMbl U (OPMYJIbl K PEIICHUIO 3a/1a4

Teopema kocunycoB. Teopema cunycoB. Perienue TpeyroabHUKOB. @OpMYIIbI TS HaX0XKICHHS TUIOIIAIU TPeYroibHuKa. KOHTpOsIbHAS
paborta Ne 1

IIpaBuiIBbHBbIE MHOTOYTOJIbHUKH
IIpaBriIbHBIE MHOTOYTOJIBHUKY U X CBOMCTBA

[TosCHATB, YTO TaKOE LEHTP U LEHTPAIBHBIN YTOJI PABUIBHOIO MHOTOYTOJIbHUKA, CEKTOP M CErMEHT Kpyra. @opMynupoBaTs:
ONPENEIICHUE MPABUIBHOIO MHOTOYTOJIbHUKA; CBOMCTBA ITPABWJIBHOTO MHOTOYTOJIbHHUKA. J|0OKa3bIBaTh CBOMCTBA ITPABUIIBHBIX
MHOT'OYTOJIbHUKOB. 3alIUCHIBATh U Pa3bsCHATH (POPMYJIbI JTMHBI OKPY>KHOCTH, TUIOIIAAHA KpyTra. 3aUChIBaTh U 10KA3bIBaTh ()OPMYIIbI
JUTMHBI AYTH, IJIOMIAIA CEKTOPa, OPMYJIbI ISl HAXO0XKJICHUS PaAyCOB BIIMCAHHOW M OMMCAHHON OKPYKHOCTEW MPaBUIBLHOTO
MHOTroyrosbHuKa. CTpOUTH C TOMOIIBIO HUPKYJISA U IMHEVKN NPABUIIBHBIE TPEYTOJIBHUK, YETBIPEXYTOJIBHUK, IECTUYTOJIbHHUK.
[IpuMeHATh U3y4YeHHBIE ONPEACIICHUS, TEOPEMBI U (POPMYJIbI K PELICHUIO 3a/1a4

Jnnna okpyxHoctu. [Inomans kpyra. Kontponbsnas padora Ne 2
JlekapTOBBI KOOPAMHATHI HA IVIOCKOCTH
Paccrosinne Mexay 1ByMsi TOUKaMU C 33JJaHHBIMU KoopAuHaTaMu. KoopimHaThl cepeuHbl OTpe3Ka

OnuceIBaTh MPSIMOYTOJIBHYIO CHCTEMY KoopauHaT. DopmymupoBaTh: onpe/eicHie ypaBHeHUs (PUTypbl, HEOOX0IUMOE U TOCTaTOYHOE
YCIIOBHSI MAPaJUICIIBHOCTH ABYX MPSAMBIX. 3aMUCBHIBATh M IOKAa3bIBATh POPMYIIBI PACCTOSTHUSI MEKTY IBYMSI TOYKaMHU, KOOPIUHAT
CEpeIUHBI OTpe3Ka. BEIBOAUTH ypaBHEHNE OKPYKHOCTH, O0IICe YpaBHEHHE MTPSAMOH, ypaBHEHHE TIPAMOU C YTIIOBBIM KO3 (DHUITMEHTOM.
Jloka3pIBaTh HEOOXOAMMOE U JOCTATOYHOE YCIIOBHE MAPAUICTIBHOCTH ABYX NMPAMBIX. [I[pHMEHATH N3yUCHHBIC ONIPEICICHUS, TCOPEMBI H
(hOpPMYJIBI K peIIeHHT0 3a1a4

VYpaBHeHue purypsl. YpaBHEHUE OKPYKHOCTH. Y paBHEHHE NMPAMOM. YTiI0Bo# koadduiment npsmoii. KontponsHast padota Ne 3

Bekropsl



[TonsaTne BekTOpAa.
OnuchIBaTh NOHSATHSI BEKTOPHBIX U CKAJIIPHBIX BEIWYUH. VITIOCTpUPOBATH MOHATHE BEKTOPA.

@OopMyIIMpPOBATH: ONPEAEIECHUS: MOIYJS BEKTOPA, KOJUIMHEAPHBIX BEKTOPOB, PABHBIX BEKTOPOB, KOOPJAMHAT BEKTOPA, CYMMBbI BEKTOPOB,
Pa3HOCTHU BEKTOPOB, IIPOTUBOIIOJIOKHBIX BEKTOPOB, YMHOKEHHUS BEKTOPA HA YUCJIO0, CKAISIPHOTO MTPOU3BEACHUS BEKTOPOB; CBOKWCTBA:!
PaBHBIX BEKTOPOB, KOOPJAMHAT PABHBIX BEKTOPOB, CJIIOKEHUS BEKTOPOB, KOOPAMHAT BEKTOPA CYMMBI U BEKTOPA Pa3HOCTHU JBYX BEKTOPOB,
KOJUJIMHEAPHBIX BEKTOPOB, YMHOKEHUS BEKTOPA HA YUCJIO, CKAISIPHOTO IPOU3BEICHUS ABYX BEKTOPOB, IEPIIEHAMKYISIPHBIX BEKTOPOB.
JIoKa3bIBaTh TEOPEMBI: O HAXOKICHUH KOOPAHHAT BEKTOPA, O KOOPAMHATAX CYMMBI U PA3HOCTH BEKTOPOB, 00 YCIOBUHU KOJIMHEAPHOCTH
JBYX BEKTOPOB, O HAXO0XKJIEHUU CKAIIPHOTO IPOU3BEACHUS ABYX BEKTOPOB, 00 YCIOBUHU NMEPHEHANKYIAPHOCTH. HaxoauTs KocuHyc yria
MEXIy IByMsl BeKTopaMu. [[puMeHsTh n3y4eHHbIE ONPENEICHNUs, TEOPEMBI U (POPMYJIbI K PELICHUIO 33/1a4

Koopaunate! BekTopa. Cl10KE€HHE 1 BBIYUTAHUE BEKTOPOB. Y MHOKEHUE BEKTOpA HA 4ynciio. CKalnsipHOE NPOU3BEICHHE BEKTOPOB.
Kontponbnas pabora Ne 4

I'eomeTpuyeckue npeodpa3oBaHus
JBuxenue (nepemeienue) ¢purypsl. [lapamienbHbiii nepeHoc.

[IpuBoauTh NpuMepsl peodpaszoBanus puryp. OnuceiBaTh Npeodpa3oBaHus GUTyp: NapalieabHbIA EPEHOC, OCEBas CUMMETPUS,
LEHTpajbHasi CAMMETPHS, IOBOPOT, TOMOTETHSI, [TO100HE.

dopMyIHpOBaATH: ONPEICTICHUS: TBUKEHUS; PABHBIX (PUTYD; TOUEK, CHMMETPUYHBIX OTHOCUTEIHHO MPSMO; TOUEK, CHMMETPUYHBIX
OTHOCUTEJILHO TOYKH; (PUTYpBI, UMEIOIIEH OCh CUMMETPUN; PUTYPBI, UMEIOIIEH IIEHTP CUMMETPHH; TOJJOOHBIX PUTYD; CBOMCTBA:
JBUXEHUS, TApaJUIEIIbHOIO IEPEHOCA, OCEBOM CUMMETPUH, LIEHTPAIIBHON CUMMETPUH, IOBOPOTA, TOMOTETHH. [J0Ka3bIBaTh TEOPEMBI: O
CBOMCTBAaxX MapalijIeIbHOTO MEePEHOCa, OCEBOM CUMMETPHH, IIEHTPATLHOW CUMMETPUHU, TTIOBOPOTA, TOMOTETUH, 00 OTHOIIICHUH TIIOMIAIEH
MOI00HBIX TPEYTOJLHUKOB. [I[pUMEHSTh H3yUEHHBIE ONPEICICHHS, TEOPEMBI U (DOPMYJTBI K PEIICHUIO 3a7ad.

Ocesas u nentpanpHas cummerpun. [loBopot. ['omoteTus. [lonobue guryp. Konrponbnas padora Ne 5
IloBTOpEHME U cUCTEMATH3ALMS Y4€0HOT0 MaTepuaJia

VYnpakueHus 1js NoBTopeHus matepuana 9 kinacca. Kontponbnas padorta Ne 6



TemaTuueckoe NIaHUPOBaHUE MO0 MaTeMaTuKe /-9 Kiace

YueOnuk: A.I'. Mep3iasik u ap. «Ajareopa 7», «Aareopa 8», «Aareopa 9»

Konuuecmeo uacos: 3 uacos 6 neoenro, ececo 102 uaca.

KosnuecTBo yacoB B KouauuecTrBo yacos
Kypc
HeJIeJIH0 B Iojl
Anrebpa 7 kiacc 3 102
Anrebpa 8 kitacc 3 102
Anrebpa 9 kiacc 3 102
NTOI'O 306




ITo aBTOpCKOI Ilo paboueit
Ne Paszaea kypca nporpamme nporpamme 7 Kiacc 8 ki1ace 9 kJacc
(K0J1-BO YacoB) (K0J1-BO 4acoB)
1. | JIuHeiiHOe ypaBHEHHE C OJHOM MEPEMEHHOMN 15 15 15
2. | llenbie BbIpakeHUsI 52 50 50
3. DOyHKIINU 12 12 12
4 CucreMbl TMHENHBIX YPABHEHHM C IBYMS 19 19 19
epeMEHHBIMU
5. PannoHasibHbIE BBIPAYKECHUS 44 44 44
6. | KBagparueie kopHu. JlelicTBUTETBHBIC YKCTIa 25 25 25
/. | KBagpaTHsie ypaBHEHUs 26 26 26
8. | HepaBeHnctBa 20 20 20
9. | KBagpartuynas QyHKuus 38 38 38
10. | DyeMeHTHI NPUKIATHON MAaTEMAaTUKU 20 20 20
11. | YucioBble IIOCIE10BATEIBHOCTH 17 17 17
12 [ToBTOpEHUE 1 cucTeMaTU3alKs y4eOHOTro 27 20 6 7 7
MaTtepuaa
HTroro 315 306 102 102 102
TemaTuueckoe NIaHUPOBaHUE MO0 MaTeMaTuKe 7-9 Kiace
Yueonuk: A.I'. Mep3asik u ap. «Ajareopa 7»
Konuuecmeso uacos: 3 uacoe 6 neoenio, éceco 102 uaca.
KosmuyecTBo
KosmnuecTBo
Tema KOHTPOJIbHBIX
4acoB

padot




I'naBa |. JIuHeiiHOe ypaBHeHMe ¢ OJIHOM MepeMeHHOoi

15

Brenenue B anredpy 3
JInHenHOe ypaBHEHHE C OJTHOU EPEMEHHOMU 5
Peuienne 3a1a4 ¢ TOMOIIBIO YpaBHEHUI 5
[ToBTOpEHME M cUCcTEMaTU3alMs Y4eOHOro MaTepuana 1
KourpouabHast padora Ne 1

I'nasa |l. Heable BbIpakeHus. 50
ToXnecCTBEHHO paBHBIE BbIpAXKECHUS. TOXIAECTBA 2
CreneHb ¢ HaTypaIbHBIM TIOKa3aTeIeM 3
CBoiiCTBa CTENEHU C HATYPAJIbHBIM IMOKA3aTelIeM 3
OnHOYWIEHEI 1
MHorouneHbl 1




CnoxeHue 1 BBIYMTaHHE MHOTOYJICHOB

7 KontpoabHast pabora Ne 2

8 YMHOKEHHE OJJHOUJIEHA HA MHOTOWJIEH

9 YMHOXEHHE MHOTO4JIEHA HA MHOTOWJICH

10 Pa3noxeHne MHOrOWIEHOB Ha MHOXUTENU. BriHEceHne 00111ero MHOXKUTENS 32
CKOOKH

11 Pa3ioxenne MHOrO4JIEHOB HA MHOKUTENU. MeTOo 1 TpyIIUpOBKU

12 Konrpoabnas padora Ne 3

13 [IpousBeaeHne pa3HOCTH U CYMMBI JIBYX BbIpaKEHUMN

14 Pa3HOCTh KBaIpaTOB ABYX BBIPAKECHUI

15 KBazgpar cymMMBbl 1 KBaIpat pa3HOCTH ABYX BBIPAKECHHMN

16 Hpeo6pa30vBaHHe MHOTOWJIEHA B KBaJpaT CYMMBbI HWJIM PA3HOCTHU ABYX
BBIPKEHUIA

17 Konrpoabnas padora Ne 4




18 CymMa 1 pa3HOCTh KyOOB JIBYX BBIpaXEHUMN 2
19 [IpumMeHeHune pa3IMYHbIX CIOCOO0B PA3I0KEHHUS] MHOTOYJIEHA HA MHOKUATEIU 4
20 [ToBTOpEHUE U cucTeMaTU3aIUsl y4eOHOro MaTepurana 2
21 Konrpoabnasi padora Ne 5

Inasa lll. ®@ynkoun. 12
1 Csa3u Mexay BennunHaMu. OyHKIus 2
2 CrniocoOb1 3aanus QyHKIHH 2
3 ['paduk pyHKIMH 2
4 JIuneiinas GyHkuus, e€ rpaguku cBOWCTBa 4
) [ToBTOpEHME U cHcTeMaTH3aIus y4eOHOTO MaTepHaia. 1
3) Kounrpoabnasi padora Ne 6

I'maBa IV. Cucrembl JIMHEHHBIX YPABHEHUI € IBYMH IePeMEHHbIMU. 19




YPaBHeHI/ISI C ABYMs IICPCMCHHBIMHA

JluneitHoe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €T0 TpauK

Cucrembl ypaBHEHHUH C IByMs iepeMeHHbIMHE. [ paduyeckuii MeTo I perieHus
CUCTEMBI JIBYX JINHEHHBIX YPABHEHUH C IBYMsI [IEPEMEHHBIMU

Pemenue cucteMm JTUHEHHBIX ypaBHeHHﬁ MCTOJOM IIOACTAaHOBKHU

Pemenne cucteM JTMHEUHBIX YPABHEHUW METOJIOM CIIOKEHUS

Pemenne 3a1a4 ¢ MOMOIIBIO CUCTEM JIMHEWHBIX YPABHEHUM

[ToBTOpEHME U cUcTeMaTU3aIus yueOHOTro MaTepHaa.

Konrpoabnasi pa6ora Ne 7

IloBTOpeHue U cucremaru3anus yueOHoro marepuasa. (6 4.)

YnpaxHeHus U1 MIOBTOPEHUS Kypca 7 Kiacca

Hrorosasi KOHTpoJILHasA paboTa Ne§

YrpaxxkHeHus 1J11 NOBTOPEHUS Kypcea 7 Kiacca




Hroro 93 9
TemaTuyeckoe NIAHUPOBaHUE MO0 MaTeMaTHuKe 7-9 Kiace
Yueonuk: A.I'. Mep3asik u ap. «Ajareopa 8»
Konuuecmeo uacos: 3 uacoe 6 neoenro, ececo 102 uaca.
KosnuectBo
KoanuecrBo
Tema KOHTPOJIbHBIX
4aCcoB

padort




I'naBa |. PannonanbHble BhIPaKeHUsI.

44

1 PaunonansHbie 1po0u 2

2 OCHOBHOE CBOMCTBO pallMOHAIBHON ApOOH 3

3 CrnoxeHre U BRIYUTaHUE PAIMOHATBHBIX APOOCH C OJMHAKOBBIMHU 3
3HaMEHATEISIMH

4 CrnoxeHre U BRIYMTaHUE PAIMOHATBHBIX APOOCH ¢ pa3HBIMHA 3HAMEHATEISIMHU 6

3) Konrpoabnast padora Ne 1

5 YMHOXEHHE U JICJICHUE pallMOHATBHBIX Ipo0eii. Bo3BeaeHue parmoHaibHOM 4
JpoOU B CTENEHb

7 ToxecTBeHHbIE TPEOOPa30BaAHMUS PAIMOHAIBHBIX BRIPAXKEHUHN 7

8 KonTpoJabHnasi paéora Ne 2

9 PaBHOCUITEHBIE YpaBHEHUS. PanrioHansHbIe ypaBHEHUS 3

10 CreneHs ¢ UETbIM OTPULIATENBHBIM OKA3aTEIEM 4

11 CBOIICTBA CTENEHU C LIENBIM IT0KA3ATEIEM 5




12 DOyHKIUA Y :5 u eé rpaduk 4
13 Kontpoabnas padora Ne 3

I'nasa II . KBagpaTubie KopHH. JlelicTBHTEeIbLHBIE YHCJIA. 25
1 OyHKIHA Y = X° 1 8 rpaduk 3
2 KBaapatHbie kopHH. Apu(METHUECKHI KBaIpaTHbIA KOPEHb 3
3 MHOKECTBO U €0 AIIEMEHTHI 2
4 [TonmHO)ecTBO. Onepanyu Hal MHOKECTBAMU 2
3) YucnoBble MHOXECTBa 2
6 CpoiicTBa apu(pMeTHUECKOT0 KBaIpaTHOrO KOPHS 4
7 ToxecTBeHHbIE TPeOOpa30BaHUs BbIPAXKEHU, COAEpKAIUX KBAPATHbIE 5

KOPHH
8 ®ynkums y = /x u eé rpaduk 3
9 Kontpoabhast pabora Ne 4




I'nasa III. KBagpaTHble ypaBHeHUs.

26

KBanpaTtHeie ypaBHeHUs. PerieHne HEeMmomHbIX KBaApaTHEIX YPaBHEHUN 3
dopmyna KOPHEN KBaIPATHOTO YPABHECHUS 4
Teopema Buera 3
KounrpouabHasi padora Ne 5

KBanpatHblit TpéxumneH 3
Pemenue ypaBHeHMI, CBOAANIMXCS K KBaJIPaTHBIM YPaBHEHUAM 5
PannonanbHble ypaBHEHUS KaK MaTEMaTUYECKUE MOJENH PEATbHBIX CUTYALU 6
Koumponvuas paboma Ne 6

IToBTOpEHME U cUCTEeMAaTH3AUMA Y4eOHOI0 MaTepHuaJIa. 7
YnpaxkHeHus 1151 HOBTOPEHUS Kypca 8 Kiacca 4
HUrorosasi KoHTpoJIBLHAsA padoTa Ne7 1




VYrpaxHeHus A MOBTOPEHUs Kypca 8 Kiacca

Htoro 95 7
TemaTuyeckoe MIAHUPOBaHUE MO0 MaTeMaTHKe 7-9 KJi1ace
Y4ueonuk: A.I'. Mep3asik u ap. «Ajareopa 9»
Konuuecmeo uacos: 3 uacoe 6 neoenro, éceco 102 uaca.
KoauuecTtBO
KoanuecTrBo
Tema KOHTPOJIbHBIX
JacoB

padort




I'naBa |. HepaBencrna.

20

YucnoBbie HEPABEHCTBA 2
OCHOBHBIE CBOMCTBA YUCTIOBBIX HEPABEHCTB 2
CrnoxeHre 1 YMHOKCHHE YHUCIIOBBIX HEpaBeHCTB. OTiIeHUBaHNE 3HAYCHHMSI 3
BBIPKCHHUS

HepaBeHncTBa ¢ 0/1HOM IEPEMEHHOM 1
Pemienne HEpaBEHCTB C OTHOM NEpeMEHHON. UnCI0BbIE NPOMEKYTKH 3)
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHON 5
Konrpoabnast padora Ne 1

Iaasa II . KBaagpaTuunas pynkums. 38
[ToBTOpEHME M paciupeHne cBeAeHU 0 PYHKITUN 3
CaoticTBa PyHKITUU 3
Kak moctpouth rpaduk dyrkiun y = Kf(X), ecau usBecten rpaduk GyHKIUU Yy 3

= f(X)




Kak moctpouts rpaduku ¢pyakmuii Y = f(X) + buy = f(x + a), ecu u3Becten

4 rpaduk ¢pyakmun y = f(X) 4
3) KBaaparnunas ¢pynkums, e€ rpaduk 1 cBOHCTBA 5
6 KontpoabHast pabora Ne 2
7 Pemenue kBajipaTHBIX HEPABEHCTB 6
8 Cucrembl ypaBHEHH ¢ 1ByMs IEPEMEHHBIMU 6
9 Pemrenne 3a1a4y ¢ TOMOIIBIO CHCTEM YPAaBHEHNUN BTOPOM CTEIIEHU 3)
10 Konrpoabnas padora Ne 3

I'nasa III. Dy1eMeHTHI NPUKJIATHOH MAaTEeMATUKH. 20
1 MaremaTtnueckoe MOJEIUPOBAHNE 3
2 [IpotieHTHBIC pacUEThI 3
3 [TpuGamKkEHHBIC BEIYMCICHUS 2
4 OcHOBHBIE NTPaBUIa KOMOMHATOPUKH 3




YacToTa v BEpOSITHOCTh CITy4aifHOTO COOBITHS 2
Krnaccruueckoe onpesenenre BEpOSTHOCTH 3
HavanpHbIe CBEIEHUS O CTATHCTHKE 3
Kontpoabnasi padora Ne 4

I'maga IV. YucsoBble nMocjie10BaTeIbHOCTH 17
YwucroBble MOCIEA0BATEILHOCTH 2
Apudmerrueckast mporpeccus 4
CymMa N mepBbIX 4JIEHOB apuPMETHIECKOM MpOorpeccuun 3
["'eoMeTpudeckas mporpeccus 3
CymMa N mepBhIX YWICHOB T€OMETPUIECKON MpOoTrpeccuun 2
CymMa OeCKOHEUHOM reOMETPUIECKOM MPOrpeccu, y KoTopoi | (| < 1 2

Konrpoabnas padora Ne 5




IloBTOpeHMe U cUCcTEeMATH3ALMS Y4eOHOT0 MaTepuaJa.

YrpaxHeHus I IOBTOPEHUs Kypea 9 knacca 4
Hrorosas koHTpOIbHAsE padoTa Ne6

VYpaxHeHus I IOBTOPEHUs Kypca 9 kiacca 2
Htoro 95

TemaTH4eckoe NJIAHUPOBaHMe MO0 MaTeMaTHKe 7-9 KJacce

Yueonuk: A.I'. Mep3ask u ap. «I'eomerpus 7», «I'eomerpus 8», «I'eomerpus 9»

Koauuecmeo uacos: 2 uaca 6 neoento, ece2o 68 uacos.




KoaunvecTBo yacoB
Kypc KoJymmyecTBO 4acoB B HeleJII0 B ron
['eomeTpust 7 Kiacc 2 68
['eomeTpus 8 Kiacc 2 68
["eomeTpus 9 knace 2 68
Hmozo 204
IIo aBTOpPCKOM IIo paGouen
Ne Paszpnen kypca nporpamMmme nporpamme 7 kiaace | 8 kiace | 9 kiace
(K0J1-BO 4acoB) (x0J1-BO YacoB)
13 HpOVCTep”HJme reOMETPUYECKHUE (PUTYPBI U UX 12 15 15
CBOIICTBA.
14. | TpeyroJabHUKH. 20 18 18
15 [TapannensHbie npsimbie. Cymma yriioB 15 16 16
TPEYroJbHHUKA.
16. OxpyxHOCTb U Kpyr. ['eomerpuueckue 17 16 16
OCTPOEHUSI.
17. | YeTblpexXyroJbHUKU 22 22 22
18. | [logobue TpeyroapHUKOB 16 16 16
19. | Pemenne npsiMOyTOJIbHBIX TPEYTOJbHUKOB 14 14 14
20. | MHoroyroasHuku. [1n01anp MHOTOYroJIbHUKOB 10 10 10
21. | Pemenue TpeyrojabHUKOB 16 16 16
22. | IlpaBuiabHBIE MHOTOYTOJBHUKH 8 8 8
23. | lekapTOBBI KOOPAMHATHI HA TUIOCKOCTH 11 11 11
24. | Bektopsl 12 12 12
25. | 'eomerpuueckue npeodpa3zoBaHus 13 13 13
26. | IloBTOpEHHE Kypca reoMeTpuu 24 17 3 6 8
Hroro 210 204 68 68 68

TemaTnuyeckoe NVIAHMPOBaHMeE MO MaTeMaTHKe 7-9 KJacc

Yueonuk: A.I'. Mep3asik u ap. «I'eomerpust 7»

Konuuecmeo uacos: 2 uaca 6 neoenro, ecezo 68 uacos




KosnuecTBo

Tema Komuiecrso KOHTPOJIbHBIX
4acoB paGoT
I'naa |. Ilpocreiimune reoMeTpuyeckue (PUrypbl M X CBOMCTBA 15
Touku 1 npsMbIe 2
OTpe30k ero JiMHa 3
Jlyu. Yroa. U3mepenue yrios 3
CMeEXHbIE 1 BEPTUKATBHBIC YTIIBI 3
[TepneHANKYISPHBIE TIPSIMBIC 1
AKCHOMBI 1
[ToBTOpEHME M cHCcTEeMaTH3aIUs y4eOHOTO MaTepHaa. 1
Kourpouabnas padora Ne 1 1
I'nasa |l.Tpeyroabuuku 18




PaBHble TpeyronpHuku. BeicoTa, Meinana, OMCCEKTpHca TPEYroIbHUKA 2
[lepBbIii 1 BTOPOM IPU3HAKHA PABEHCTBA TPEYTOJIBHUKOB 3)
PaBHOOEAPEHHBIN TPEYTOIBLHUK U €TO CBOWCTBA 4
[Tpu3Haku paBHOOEIPEHHOTO TPEYTOJIbHUKA 2
TpeTuit mpu3HaK paBeHCTBA TPEYTOJIBbHUKOB 2
Teopemsl 1
[ToBTOpEHME U cUcTeMaTH3aIus yueOHOTO MaTepHaa. 1
Kontpoabnass padora Ne 2

I'nasa lll.ITapasnensubie npsimMbie. CyMMa yriioB TpeyrojibHUKA 16
[TapaiutenbHbIE TPSMBIE 1
[Tpu3HaKku napamiebHOCTU MPSMBIX 2
CBolicTBa mapasuieNbHbIX MPSMBIX 3




CymMa yriioB TpeyrojbHuKa

[IpsAMOYTOJIBHBIN TPEYTOJIBHUK 2
CBoiicTBa MPSAMOYTOJIBHOTO TPEYTOJIbHUKA 2
[ToBTOpEeHMEe 1 cucTemMarusalys yaeOHOro Marepuaia. 1
Koumponvnaa paooma Ne 3

I'maBa IV. Okpy:xkHocTh U Kpyr. ['eoMeTpuYecKue nocTpoeHust 16
['eomeTpuueckoe Mecto ToueK. OKPYKHOCTb U KPYT. 2
Hexoropsie cBOMCTBa OKPYKHOCTH. KacaresnbHas K OKpYKHOCTH. 3
OnrcaHHasl ¥ BIMCaHHAs OKPYKHOCTU TPEYTOJIbHUKA 3
3amaun Ha IOCTPOCHUE 3
Meron reoMeTprUEeCKUX MECT TOYEK B 3aJ1a4ax Ha IIOCTPOCHUE 3
[ToBTOpEHME U cucTeMaTH3alus yueOHOro MmaTepuara. 1




Konrpoabnas padora Ne 4

YnpaxHeHus 1Jis1 HOBTOPEeHUsI Kypca 7 Kiaacca 2

Hrorosas koHTpobHAsA paboTa NeS

Hroro 63

TemaTuueckoe NIaHUPOBaHUE MO0 MaTeMaTuKe 7-9 Kiace
Y4yeonuk: A.I'. Mep3ask u ap. «I'eomerpust 8»

Koauuecmeo uacos: 2 uaca 6 neoento, ece2o 68 uacos.




KosnuecTBo

Tema Komuiecrso KOHTPOJIbHBIX
4acoB paGoT
I'naBa |.YeTbIpexyrojbHUKH. 22
YeThIpEXYTOIBHUK U €TI0 DJIEMEHTHI 2
[Tapaiuteniorpamm. CBoCTBa mapajuieaorpaMmma 2
[Ipu3Haku napanneisorpaMma 2
[IpsAMOYTOJBHUK 2
Pom6 2
Ksampar 1
Kounrpoabnasi padora Ne 1 1
CpenHsist TMHUS TPEYTOJIbHUKA 1
Tpaneuus 4




10 [leHTpanbHBIC U BOMCAHHBIE YTJIbI 2
11 BrimcaHHbBIE M ONIMCAaHHBIE YETHIPEXYTOJIBHUKH 2
12 KontpoabHast pabora Ne 2
I'masa II . ITonoOue TpeyroJibHMKOB. 16
1 Teopema Paneca. Teopema 0 NPONOPIMOHAIBHBIX OTPE3KaxX 6
2 [TonoGHBIE TPEYTONBHUKN 1
3 [lepBbIit mpu3HaK OO0 TPEYTOJILHUKOB 5
4 Brtopoii u TpeTuii npusHaku nmogo0us TPEYroJbHUKOB 3
3) Konrpoabnasi padora Ne 3
I'naga III. Pemienre npsiMmoyroJibHbIX TPEyroJIbHHUKOB.
14
1 MeTtpryeckue COOTHOIIEHHSI B IPSMOYTOJIbHOM TPEYTrOJIbHUKE 1
2 Teopema Iudaropa 5




Konrpoabnas padora Ne 4

TpuronomeTrpuyeckue GyHKIIMH OCTPOTO yIiia MPsIMOYTOJIbHOTO TPEYTOJIbHUKA 3
Pemenue npsiMOyroJibHbIX TPEYTrOJIbHUKOB 3
Kontpoabnasi padora Ne 5

I'maBa IV. MuoroyroasHuku. [liiomaas MHOroyroJibHMKA. 10
MHOroyroJibHUKu 1
[TonsiTHE TUIOMAAM MHOTOYTOJIbHUKA. [[ITo1a b npsAMOyroJibHUKa 1
[Inomans napauienorpaMma 2
[Tnomaae TpeyrojibHUKA 2
[Tnomans Tpanemun 3
Koumponwvnan paooma Ne 6

IloBTOpeHMe U cucTeMAaTH3AUMS Y4eOHOT0 MaTepuaJia. 6




VYipaxHeHus I IOBTOPEHUs Kypca 8 Kiacca 4
Hrorosas koHTpOIbHAst padoTa Ne7

VYnpaxHeHus 1J1s TOBTOPEHU Kypca 8 Kiacca 2
Hroro 61

TemaTuueckoe NIaHUPOBaHUE MO MaTeMaTuKe 7-9 Kiace
Y4yeonuk: A.I'. Mepsask u ap. «I'eomerpust 9»

Konuuecmeo uacos: 2 uaca 6 neoenro, 6cezo 68 uacoe




KosnuecTBo

Tema Komuiecrso KOHTPOJIbHBIX
4acoB paGoT
I'naBa |.PemieHue TpeyrojibHUKOB. 16
Cunyc, KOCUHYC, TAHT€HC U KOoTaHreHc yria ot 0° o 180° 2
Teopema KOCHHYCOB 3
Teopema cuHyCcOB 3
Pelienne TpeyroibHUKOB 3
DopMyIIbl AJ11 HAXO0KIEHUS MJI0IIAIU TPEYTroJbHUKA 4
Konrpoabnast padora Ne 1 1
I'masa II . IlpaBuiIbHBIE MHOTOYTOJIbHUKH. 8
IIpaBuibHBIE MHOIOYTOJIBHUKHA U UX CBOKCTBA 4
Jnmuna okpyxHocTH. [Lnomans kpyra 3




Konrpoabnas padora Ne 2

I'nasa II1. /IlekapToBBI KOOPAUHATHI HA IJIOCKOCTH. 11
Paccrosinue Mexay AByMsl TOUKaMu C 3aJaHHBIMHU KoopAuHaTamu. KoopauHaTsl 3
CEepEANHBI OTPE3KA

VYpaBHenue purypsl. Y paBHEHHUE OKPYKHOCTH 3
VYpaBHeHUE IpsIMOii 2
VYrnoBoit k03hUIueHT npsaMon 2
Konrpoabnas padora Ne 3

I'aasa IV. BekTophbl. 12
[TonsTre BekTOpa 2
Koopaunatel BekTopa 1
CrnoxeHHe U BBIMUTaHUE BEKTOPOB 2
YMHOXEHHE BEKTOpa Ha YUCIIO 3




CKaJISIpHOC IMPOU3BCACHUC BCKTOPOB

KonrpoabHast pabora Ne 4

I'maBa V. I'eomeTpuyeckne npeodpa3oBaHusi. 13
JIBmxenue (nepemenienue) purypsl. [lapamienbHbiii nepeHoc 4
OceBas u neHTpanpHas cumMerpun. [loBopoT 4
['omotetus. [lonobue duryp 4
Kontpoabnasi padora Ne 5

IToBTOpEHME M cUcTEeMAaTH3AIMA Y4eOHOT0 MaTepHaJIa. 8
YnpaxxkHenus 1151 HOBTOPEHUS Kypca 9 kiacca 3)
Hrorosasi KoHTpOJILHasA padoTa Ne6

VYpaxHeHus i IOBTOPEHUsI Kypea 9 kiacca 2
Uroro 62







