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HHOACHUTEJIBHAA 3AIINCKA

Pabouyas mporpamma 1o mMareMaThKe COCTaBjeHa Ha ocHOBe DyHIAMEHTAIBHOTO siZjpa COAEp:KaHUs 00IIero oopa3oBaHMs, HA OCHOBE COOpHHUKA
pabounx mporpaMMm Uil 00mIe0Opa3oBaTENbHBIX YupexaeHud «MaremaTuka» 7-9 KiI. OCHOBHOTO  0oOmmIero oOpa3oBaHHs TOJ peaakKiueit
IO.H.MakapsiueBa u mnpumepHoro temaruyeckoro rmianupoBanusi mo YMK T.A. Bypmucrposoit. MznarensctBo «lIpocsemenuey, 2014 u
COOTBETCTBYET TpeboBaHmsIMU DenepaabHOro rocy1IapcTBEHHOT0 00pa30BaTEIBHOTO CTaHIapTa OCHOBHOTO o01iero oopaszoBanus (OI'OC O0O0).
Hopmamuegnvie npagosvie 00KymeHmol, HA OCHOBAHUU KOMOPHIX PA3PAOOMAHa padouas npozpamma:

3akon «O0 oOpaszoBanuu B Poccuiickoii ¢penepanmm» ot 29.12.2012 r Ne273 - @.3
®denepalibHbII roCcyIapCcTBEHHBIM 00pa3oBaTeIbHbIi CTAHAAPT OCHOBHOTIO 00111ero oOpa3oBaHusl, yrBepKAEHHBIM [Iprkazom MuHucrepcTBa
oOpazoBanus 1 Hayku PO Nel1897 ot 17.12.2010(3apeructpupoBan Muntocrom Poccun 01.02.2011, perucrpanuonnsiit Nel19644
[Ipuka3 MunuctepctBa obpazoBanuss U Hayku P® ot 31.12.2015r. Nel577 «O BHecenun usmeneHuid B ®I'OC ocHoBHOTro 00111€r0
oOpa3oBaHus, YTBEpkAEHHBIN puka3oM MunuctepcTBa oOpasoBanus U Hayku PD ot 17.12.2010r Ne1897»
[Ipuka3z MunucrepctBa obpazoBanus u Hayku Poccuiickoit @eneparu Ne 253 ot 31.03.2014 «O6 yrBep:xkaeHuu QenepaabHbIX MepeuHeit
y4eOHUKOB, PEKOMEH/IOBAHHBIX (JOMYLIEHHBIX) K MCIOJB30BAHUIO B 00pa30BaTeIbHOM IIpoliecce B 0OpPa30BATEIbHBIX YUPEKIACHUSIX,
peanu3yronux o0pa3oBaTelbHbIE TPOrpaMMBbI 00IIIeT0 00pa30BaHMs M UMEIOIIUX TOCYIapCTBEHHYIO akkpeauTaiuio Ha 2014-2015 yueOnbIi
roj»
[Tpuka3z Munobpuayku Poccun Ne576 ot 8 uronst 2015r. « O BHeceHUM n3MeHeHUH B (efiepaibHbIi IepedeHb yIeOHUKOB, PEKOMEHTYEMbIX
K HCIOJB30BAHUIO TPU peau3allid HMMEIOIIUX TOCYJapCTBEHHYIO aKKpeAUTalHi0 o0pa3oBaTeNIbHBIX MPOrpaMM HaydajabHOrO OOIIero,
OCHOBHOTO OOIIEro, CpeaHero ooOmero o0pa3oBaHUs, YTBEPKACHHBIM MpuKazoM MuUHHCTepcTBa 00pa3oBaHMs M Hayku Poccuiickoit
®enepanuu ot 31 mapta 2014r. No253»
[Tucemo Muno6prayku Poccun ot 28 oktsa0pst 20151, Ne08-1786 « O pabouunx mporpammax y4eOHBIX TPEIMETOBY

e [Ipukaz MonoOpHayku Poccun ot 9 utons 2016roma Ne699 «OO0 yTBepkJI€HUM MEPEUYHsT OpPraHu3aIuii, OCYIIECTBISIONINX BBITYCK
y4eOHBIX MOCOOMH, KOTOpble MAOMYCKAIOTCS K MCIOJB30BAHMIO IIPU pEANHU3alUd HMMEIOIIUX TOCYJapCTBEHHYI aKKPEIUTALUIO
00pa30BaTeNIbHBIX IPOrPaMM Ha4aJIbHOI'O OOIEro, OCHOBHOIO OOIIIEro, CpeHero oo1ero 0opazoBaHus»
Jis  peanuzalMM  JJaHHOM HpPOTpaMMbl HUCHOJB3YIOTCS y4eOHUKH, BKIIOYEHHblE B IlepedyeHb y4ueOHUKOB, PEKOMEHJIOBAHHBIX JJIs

HCIIOJIb30BaHUS B 00pa30BaTelbHbIX yupexaeHusx PO Ha 2017-2018 rr. u cooTBeTcTBYIONUX TpeboBanusm OI'OC:

e AurebOpa 7 kiacc: y4e0. s 001meo0pa3oBaTeIbHBIX OpraHu3aldii ¢ IPUIIOKEHHEM Ha 3JieKTpoHHOM Hocutene / [FO. H. Makapsiues,
H. I'. Mungrok, K. U. Hemikosa, C. b. CyBoposa]; mozg pea. C. A. TensikoBckoro. — 3 — e u3a. — M.: [Ipocemienue, 2014.

e AnreOpa 8 kiacc: yue6. ans obmeodpazosar. yupexaenuit /[FO. H. Makapsiues, H. I'. Munniok, K. 1. Hemikos, C.b. CyBopoBsa]; moa
pen. C. A. TenskoBckoro. — 18 — e uza.- M.: IIpocBemenne, 2014

e AnreGpa 9 kiacc: yueb. ansa obmeoOpaszosar. yupexaenuii / [FO. H. Maxkapsrues, H. I'. Munmiok, K. 1. Hemkosa, C. b. CyBopoBa];
non pen. C. A. TensikoBckoro. — 18 — e u3a. — M.: [Ipocsemenue, 2014

Z[J'ISI HU3YUYCHUS KypCa PECKOMCHAYCTCA KIACCHO-YPOUYHasA CUCTEMA C UCIIOJIb30BAHUEM PA3JIMIHBIX TeXHOHOFHﬁ, (I)OpM, MCTOJ0B 06y‘IeHI/I}I.



CornacHo yueOHOMY TUIaHy Ha U3YYE€HUE MAaTEMaTHKH OTBOJUTCS:

Kaace KoJsinuecTBO 4acoB B roj KoJsinyecTBO y4eOHBIX YaCOB B HeJeJ110
7 102 3
8 102 3
9 99 3
UTOro 303

Temarudeckoe mIaHUpOBaHKE MpeaMeTa « MaTeMaTHKay 10 KaXJI0MYy KJIacCy BXOIST B CTPYKTYPY JaHHOW paboyeil mporpaMMEl.

KanenmapHo — temaruueckoe IJIaHMpOBaHUE MpeaMera «MaremaThka» IO KaKJIOMY KIacCy BXOJUT B CTPYKTYpPY JaHHOW paboueit
IIPOTpaMMBbI B BUJIE TIPHIIOKECHUM:

1. KTII qns 7 knacca (npuinosxenue Ne 1)

2. KTII ans 8 xnacca (npusioskenue Ne 2)

3. KTII mgna 9 knmacca (nprtoskenue Ne 3)

JIMYHOCTHBIE, MeTANIPeAMETHbIE U NPeAMeTHbIE Pe3yJbTAThl OCBOCHUS Y4eOHOro npeaMera «AJjuredpa»

[Iporpamma obecrieunBaeT JOCTIDKEHHE CJEIYIOUIMX pPE3ylTbTaTOB OCBOCHHS 00pa3oBaTEIbHON NPOTpaMMBbl OCHOBHOTO OOIIETO
00pazoBaHUs:

JIUYHOCTHBIC:

1) chopMHPOBAaHHOCTH OTBETCTBEHHOTO OTHOIICHHS K YICHHIO, TOTOBHOCTH M CITOCOOHOCTH O0YJaIONIUXCs K CAaMOPA3BUTHIO U CaMOOOPa30BaHUIO
Ha OCHOBE MOTHBAIlMM K OOYYEHWI0O W TIO3HAHWIO, BBHIOOPY MajbHEHIero oOpa3oBaHWs Ha 0a3e OPHEHTHUPOBKHM B MHpE Mpodeccuil u
po(heCCHOHANBHBIX TPEANIOYTEHH, OCO3HAHHOMY IOCTPOCHUIO WHAWBUIYAILHOW 00pa30BaTEIbHON TPACKTOPUH C YYETOM YCTOWYHMBBIX
MO3HABATEIHHBIX HHTEPECOB;

2) chOpMHPOBAHHOCTB IEIIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOH NMPAKTHKH,

3) chopMuUpOBaHHOCTP KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B OOIICHWH W COTPYJAHHYECTBE CO CBEPCTHUKAMH, CTAPIIMMHU W MIAQIIIMMH, B
00pa3oBaTeNbHON, OOIIECTBEHHO MOJIC3HOM, YIeOHO-NCCIIEI0BATEILCKOM, TBOPUYECKOH U IPYTUX BHUIIAX JCATEIHHOCTH;

4) yMeHHe SICHO, TOYHO, TPAMOTHO HM3JIaraTh CBOM MBICIIH B YCTHOW M MMMCBMEHHOW pedH, MOHUMATh CMBICI IIOCTABICHHOH 3a[auM, BRICTPAUBATh
apryMEHTaIUIO, TIPUBOIUTH TPUMEPHI H KOHTPIIPUMEDHI,

5) mpencTaBiieHHE 0 MaTEMaTHYECKOW HayKe Kak cdepe YenoBeYeCKON NesTeIbHOCTH, 00 dTanax e€ pa3BUTHs, O € 3HAYUMOCTHU JIJISl Pa3BUTHS
IUBUIIH3ALINY;

6) KPUTUYHOCTD MBIIUICHHSI, yMEHHE PACIIO3HABATh JIOTHYECKH HEKOPPEKTHBIC BHICKa3bIBAHUS, OTIMYATh TUIIOTE3Y OT (hakTa;

7) KpeaTUBHOCTh MBIIJICHUS, HHUIIUATHBA, HAXOYMBOCTh, AKTUBHOCTD IIPU PEUICHUU alireOpanvecKux 3aaad;

8) yMEeHHE KOHTPOJIMPOBATH MPOIIECC U PE3YJIbTAT YUSOHOH MaTeMaTHYECKOU JICATEIIbHOCTH;

9) cocoOGHOCTH K IMOIIMOHATTLHOMY BOCIIPUSATHIO MAaTEMaTUYECKUX 0OBEKTOB, 3a/1a4, PEIICHHUH, PacCyKICHUH.

MeTanpeaMeTHbIe:

1) yMeHHe caMOCTOSITENFHO MIAHUPOBATH ajJbTEPHATHUBHBIC MYTH JOCTHKEHUS IIeNiel, OCO3HaHHO BBIOMpaTh Haubolee A(PGEKTUBHBIE CIOCOOBI

pelieHns yueOHbBIX U M03HABATENbHBIX 33/1aY;



2) yMeHHUE OCYIIECTBISITh KOHTPOJIb MO Pe3yiabTaTy M IO CIOCO0Y AEHCTBUS HA YPOBHE MPOU3BOJILHOTO BHMUMAHHS U BHOCUTH HEOOXOIUMBIC
KOPPEKTHBBI,

3) yMeHHUe aJIcKBATHO OILCHUBAThH MPABUIILHOCTH WM OMIMOOYHOCTD BBHIMIOJHCHUS YUeOHOMU 3a1a4yr, ¢€ 0ObEKTHBHYIO TPYIHOCTh M COOCTBEHHBIC
BO3MOKHOCTH €€ pEeIlEHNs,

4) 0CO3HAHHOE BJIAJICHHUE JIOTUYCCKUMU JICHCTBUSMU OINPEACTICHUS MOHATHH, 0000IIEeHNs, YCTAHOBICHUS aHAIOTHIA, Kilaccu(UKaIi Ha OCHOBE
CaMOCTOSITEIIBHOTO BBIOOpA OCHOBAHUI M KPUTEPHUEB, YCTAHOBJICHHUS POJIOBUIOBBIX CBS3CH;

5) yMeHHE yCcTaHABIMBATH MPUIHHHO-CIICACTBCHHBIC CBSI3U; CTPOUTH JIOTHYECKOE PACCYXACHHUE, YMO3aKIIOUCHHE (MHIYKTHBHOE, ICyKTUBHOC H
10 aHAJIOTUH) U BBIBO/IBI;

6) yMeHHEe CcO3[aBaTh, MPUMEHATH M TMPEoOPa30BBIBATH 3HAKOBOCHMBOJIMYECKUE CPEICTBA, MOJCIA W CXEMBI I pEIIeHUs Y4eOHBIX W
MMO3HABATEIBHBIX 33134,

7) yMEHHE OpPraHMW30BBIBATH Y4EOHOE COTPYIHUYECTBO M COBMECTHYIO JICATEIBHOCTh C YYHUTEIEM W CBEPCTHHKAMH: OIPEACIATH IICIIH,
pacrnipenenenrue (YHKIMNA W poJiedl y4aCTHHUKOB, B3aUMOJICHCTBHE M 00mIME CIOCOOBI paboThl; yMeHHE paboTaTh B TPYyMIE: HAXOIUTh OOIIee
pelIeHre U pa3pemaTth KOHQIUKTH Ha OCHOBE COTIIACOBAHMUS MO3UITMH U YI€Ta HHTEPECOB; CIyIIaTh MapTHEPA; GopMyITHpPOBATEH, apryMEHTHPOBATh
M OTCTauBaTh CBOE MHCHME;

8) chopmMupoBaHHOCTh Y4eOHOM M OOIIETIOIH30BATEIHCKON KOMIIETEHTHOCTH B 00JIACTH MCIIOJIH30BaHUS MH(POPMAIIMOHHO -KOMMYHUKAITMOHHBIX
texHosoruit (MKT-koMnereHTHOCTH);

9) mepBOHAYANBHBIE TPEJCTABICHHUS 00 HWACIX M O METOJaX MaTeMaTHKH KaKk 00 YHUBEPCAJIbHOM SI3BIKC HAYKH W TEXHHKH, O CPEICTBE
MOJICITUPOBAHUS SBJICHUH U TIPOIECCOB;

10) ymeHue BUACTh MaTEMATHYCCKYIO 3371a9y B KOHTEKCTE MPOOICMHON CUTYallMK B IPYTHX JUCIUILINHAX, B OKPYKAIOMIEH KU3HU;

11) ymeHue HaXoAUTh B Pa3IMYHBIX MUCTOYHUKAX MH(OpMAIUIO, HEOOXOAUMYIO AJISl PEIIeHUs MaTeMaTHUeCKUX MpooieM, U MPEeACTaBIsATh e€ B
MOHATHOM (OpMe; MPUHUMATh PEIICHUE B YCIOBUSX HEMOJTHOW U M30BITOYHOM, TOUHOUM M BEPOSATHOCTHON HH(POPMAIINH;

12) ymeHue HOHMMATh M HUCHOJb30BaTh MaTeMaTHUECKHE CPEACTBA HATJSAHOCTU (PUCYHKH, YEPTEXKU, CXEMbl W 1p.) Ui HWILTIOCTPALUH,
WHTEPIpETAINH, apryMEHTAaIUH;

13) ymeHue BBIIBUraTh TUIIOTE3bI IPU PEILIEHUH YYeOHBIX 3a7a4 ¥ IOHUMAaTh HEOOXOAUMOCTh UX MTPOBEPKH;

14) ymeHue npuMeHsTh UHAYKTUBHBIE U JIETYKTUBHBIE CIIOCOOBI PacCyX/ICHUH, BUIETh Pa3IMYHbIC CTPATETUU PELICHHS 3a/1a4;

15) noHuMaHue CymHOCTH AITOPUTMUYECKUX MPEANUCAHUN U YMEHUE IEHCTBOBATh B COOTBETCTBHHU C MPEIOKEHHBIM AITOPUTMOM;

16) ymeHue caMOCTOSITENIbHO CTaBUTh 11€IM, BBIOUPATh U CO3/1aBaTh aJrOPUTMBI JUIsl pElICHUs YYeOHBIX MaTeMaTHYECKUX MPOOIIEM;

17) ymeHue miIaHupoBaTh U OCYLIECTBIISATH JIESTEIBHOCTD, HAIIPABJICHHYIO Ha PEIICHUE 3a/1a4 UCCIIeI0BATEIbCKOTO XapaKTepa.

npeaMeTHbIE:

1) ymenue paboTaTh ¢ MaTeMaTHYECKHUM TEKCTOM (CTPYKTYpUpOBaHHE, U3BJICUCHHE HEOOX0MMON MH(OpPMAIIUK), TOYHO U TPAMOTHO BBIPAXATh
CBOM MBICIU B YCTHOH M TMHCHMEHHON pEYH, MPUMEHSAS MaTeMaTHYEeCKyl0 TEPMHUHOJIOTMIO M CHUMBOJIMKY, HCIOJB30BaTh Pa3jHYHBIC S3bIKU
MaTeMaTHKHU (CIIOBECHBIN, CUMBOJIMYECKUM, Tpadudeckuii), 000CHOBBIBAThH CY)KJIEHUS, IPOBOAUTH Kilaccu(UKAIHIO, T0OKAa3bIBaTh MATEMATUYECKUE
yYTBEPKIACHUS,

2) BrnajgeHwe 0a30BbIM TOHATUHHBIM alapaToM: WMETh TNPEJCTABICHHWE O YHCIE, BIAJCHHE CHMBOJBHBIM SI3BIKOM aireOpbl, 3HAHUE
AJIEMEHTAPHBIX (PYHKIMOHATBHBIX 3aBUCUMOCTEH, (HOPMUPOBAHHUE MPEACTABICHUI O CTATUCTHMUYECKUX 3aKOHOMEPHOCTSX B PealbHOM MHpE U O
Pa3IMYHBIX CIIOCO0aX X U3ydeHHUs, 00 0COOEHHOCTSIX BBHIBOJIOB U MPOTHO30B, HOCSIIMX BEPOSTHOCTHBIN XapakTep;



3) yMeHHE BBITIONHATH adredpanyeckue MpeoOpa3oBaHus PallMOHAIBHBIX BBIPAKEHHUM, TPUMEHATh UX /IS pEIIeHUs] YYeOHBIX MaTeMaTHYeCKUX

3aJa4 1 3aaa4, BOSHUKAOIKUX B CMCKHBIX y‘-IGGHBIX npeamMeTax,
4) YMCHHEC IMOJIb30BATHCA MATCMATUYCCKUMU (bOpMy.]IaMI/I 1 CaMOCTOATCIIBHO COCTaBJIIATH q)OpMYHLI 3aBHCUMOCTE MCXKY BCIMYMHAMU Ha OCHOBC

0000I1IeHUsT YaCTHBIX CIy4aeB U HKCIIEPHUMEHTA;

5) yMeHue pemiath JIMHEHHBIC W KBAJPAaTHHIC YPAaBHEHUS M HEPABCHCTBA, a TAKXKE MPHBOJUMBIC K HUM YpaBHCHUS, HEPAaBEHCTBA, CHUCTEMBI;
NPUMEHATH rpadUuecKre NpPeICTABICHUS JIUIsl PELICHUST M UCCICIOBAHKS YPaBHEHHIA, HEPABEHCTB, CUCTEM; MPUMEHSTh TOJYYCHHBbIC YMCHHUS IS
pCeLICHUS 3a/1a4 U3 MAaTEMAaTHKH, CMEKHBIX MTPEAMETOB, IPAKTHUKH;

6) OBJIaJICHUE CUCTEMOM (PYHKIIMOHAIBHBIX MOHATHI, ()YHKIIMOHAIBHBIM SI3bIKOM U CUMBOJIMKOM, YMEHHE CTPOUTH IpapuKu (HYHKIIHIA, OMUCHIBATH
UX CBOICTBa, HCIOJb30BaTh (YHKIIMOHAIBHO-IpaUUYECKUEe MPEACTABICHUS Ul ONMCAHMS M aHali3a MATeMaTHYeCKUX 3aJad U PEalbHBIX

3aBHCHUMOCTEI;
7) OBJIAICHUEC OCHOBHBIMHN CHOC06aMI/I NpCACTAaBJICHUA U aHAJIM3a CTATUCTUYCCKUX JAHHBIX; YMCHUC PCIIATh 3aJa4d HAa HAXOXACHHUEC 4aCTOTHI U

BEPOSITHOCTH CITy4ailHBIX COOBITHI;
8) yMeHHe MPUMEHITh U3YUYEHHbIE MOHATHS, PE3YIbTaThl U METOJIbI IPHU PELLIEHUH 3a/1a4 U3 Pa3IMYHBIX pa3/esioB Kypca, B TOM YHCIIE 33/a4, He

CBOJAIIHNXCA K HCTOCPCACTBCHHOMY IMPUMCEHCHUTIO U3BECCTHLIX AJITOPUTMOB

IJIAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA KYPCA AJITEBPBI B 7 - 9 KIIACCAX
PAIIMOHAJIBHBIE YN CJIA
Buvinycknux nayuumes:

1) noHMMAaTh 0OCOOEHHOCTH IECATUYHON CHCTEMbI CUMCIICHHUS,
2) BiaieTh NOHITUAMH, CBA3aHHBIMU C IEIMMOCTbIO HATYpajbHBIX YHCEN,
3) BbIpaXkaTh YMCIIa B SKBUBAJIEHTHBIX (popMax, BbIOMpasi HanboJiee MOIXOASIIYI0 B 3aBUCUMOCTH OT KOHKPETHOM CUTYalluu;
4) cpaBHUBATh U YIIOPSIA0YMBATh PAllMOHATILHBIC YHCTIA;
5) BBIMOJHATH BHIYMCIEHHS C pallHOHATbHBIMU YMCIAMH, COUETasi YCTHbIE U MUChbMEHHbIE PUEMBI BBHIYUCICHUN, TPUMEHAThH KaJIbKYJISATOP;
6) MCIIOJIB30BATh MOHATUS U YMEHHUS, CBSI3aHHBIE C MPOTOPIHOHATBHOCTHIO BEIMYHH, MPOLIEHTAMHU B XOJ/I€ PEIICHUS MaTeMaTHYecKHX 3a1ad U
3a/1a4 U3 CMEXHBIX IPEIMETOB, BBINIOJIHATH HECIIOKHbBIEC TPAKTUYECKHUE PACUETHI.
Buinycknux nomyuum 6o3moorcnocms:
1) N03HaKOMUTHCS C TO3UIIMOHHBIMU CUCTEMaMH CUMCIICHUS C OCHOBAaHUSAMH, OTJIMYHBIMU OT 10;
2) yriiyOUTh U pa3BUTh MPEJCTABICHUS O HATYPAIbHBIX YUCIIAX U CBOWCTBAX JIEITUMOCTH;
3) HAy4YUTbCS HCIOJNB30BaTh MPUEMBI, PALMOHATIU3UPYIOUIUE BBIYUCICHUS, MPUOOPECTH MPUBBIYKY KOHTPOJIMPOBATH BBIYUCIICHHUS, BHIOMpas
MOAXOIALIUH JIJIsl CUTYalluH CIIOCO0.
JTEMCTBUTEJBHBIE YUCJIA
Buinycknux nayuumes:
1) ucnonp30BaTh HavaJIbHBIE IPEJICTABICHUS O MHOXKECTBE JICHCTBUTENBHBIX YHCEN,;
2) BnaieTh MOHATHEM KBAJIPATHOTO KOPHs, IPUMEHSATH €r0 B BHIYMCICHUSX.
Buinycknux nonyuum 6o3moorcnocms.



l) Pa3BUTH NPCACTABJICHUC O YUCIIC U YHCJIOBBIX CUCTECMAX OT HATypaJbHBIX 10 I[GP'ICTBHTCHBHLIX Yucei; 0 poJin BBIUHCJIEHUU B 4YEJIOBECUSCKOU
MIPAKTUKE;
2) pa3BUTH U YIIIYOUTh 3HAHUS O IECITUYHOM 3aMCU ACHCTBUTEIBHBIX YHCEN (IEPUOINYECKUE U HENEPUOANIECKUE APOOH).
MN3MEPEHUS, IPUBJINKEHU S, OHEHKHA
Buinycknux nayuumes:

1) HCIIOJIB30BATh B XOJA€ PCIICHUA 3a4a4 3JICMCHTAPHBIC NPCACTABJICHUS, CBA3AHHLIC C HpI/I6JII/DKéHHI>IMI/I 3HAYCHUAMHA BCIINYHNH.
Buinycknux nonyuum 603moxcnocms:

1) IMOHATB, YTO YMCJIOBBIC NAHHBIC, KOTOPBIC UCIIOJB3YIOTCA MJIA XapaKTCPUCTUKU 00BEKTOB OKpYyKaromero Mupa, ABJIAKOTCA IMPEUMYIICCTBCHHO
HpI/I6JII/I)KéHHI)IMI/I, YTO IO 3alImcu HpI/I6JH/DKéHHI)IX 3Ha‘l€HPII>i, COoACpKAIUXCS B I/IH(i)OpMaHI/IOHHI)IX HCTOYHHKAX, MOXHO CYAWUTH O NOTI'PCHIHOCTH
NpUOIMKEHNS;

2) IMOHATH, YTO MOTr'pCITHOCTL PE3yjibTaTa BBEIYUCIIEHUN JOJI>KHaA OBITH consMepumMma € nNorpC€HOCTEIO UCXOAHBIX TaHHDBIX.

AJITEBPANYECKHUE BbIPAKEHUSA
Buinycknux nayuumcs:

1) BIaseTh MOHATHUSAMHU «TOXKIECTBO», «TOXKJIECTBEHHOE NpeoOpa3oBaHWe», pemiaTh 3ajJadyd, CcoJepKalue OyKBEHHBIC NaHHBIE; padoTaTh ¢
bopmynamu;

2) BBINIOJHATH MpeoOpa3oBaHus BRIPAKEHUMN, COJEPKAIINUX CTENIEHH C LIEJBIMU MTOKa3aTeIsIMU U KBaJIpaTHbIE KOPHU;

3) BBITIOJIHATH TOXKICCTBCHHBIC npe06pa3013aH1/1${ palrOHAIBHBIX BBIpa)KeHI/Iﬁ Ha OCHOBE IIpaBHJI ﬂeﬁCTBHﬁ HaA MHOI'O4YJICHAMHU WU
anredpandeckKuMH IpoOsSMU;

4) BBITIOJTHSATH Pa3JI0’KEHUE MHOTOUWICHOB HA MHOKHTEIIH.

Buvinycknux nonyuum 603modcnocms:

1) HayunTBhCS BBITMIOJIHATH MHOTOIIIATOBBIC TPEOOPa30BaHUs PAlMOHATBHBIX BBIPAKCHUN, TPUMEHSIS ITUPOKUI HAOOP CIOCOO0B M MPUEMOB;

2) TpHUMEHSTh TOXKIECTBEHHBIC IPEOOpa3oBaHUsl Ui PEIICHHS 3a1a4 W3 Pa3IUYHBIX pa3[esioB Kypca (Hampumep, Ui HaxXOXKICHHS
HanOOJIBIIIETO/HAUMEHBIIIEr0 3HAYCHUSI BRIPAYKEHUS ).

YPABHEHUSA
Buinycknux nayuumcsi:

1) permate OCHOBHBIE BU/Ibl PALlMOHAIBHBIX YPABHEHUH ¢ OJTHON IIEPEMEHHOM, CUCTEMBI ABYX YPABHEHUH C ABYMs IEPEMEHHBIMU;

2) NOHUMAaTh YpaBHEHHME KaK Ba)KHEHIYI0 MaTeMaTHUYECKYI0 MOJEJb JJs ONUCAHUSA U U3Yy4EHUs Pa3HOOOpa3HbIX peallbHBbIX CUTYaIUH, peliaTh
TEKCTOBBIE 3a/1a41 ANreOpanyeckuM METOI0M;

3) npuMeHATh TpauuecKue IpPeICTaBICHUs JUIl HUCCIEAOBAHUS YPAaBHEHUM, HCCIEIOBAaHUS M PELICHHUS CHCTEM YpaBHEHUH ¢ JByMs
[EePEMEHHBIMH.

Buinycknux nonyuum 603modcnocms:

1) oBnageTs cnenualbHBIMU NMPUEMAaMU pElICHUS YPaBHEHUH M CHCTEM ypaBHEHMI; YBEPEHHO NPUMEHSTH amnnapar ypaBHEHHUI Ui pelleHus

pa3HOOOpa3HbIX 334 U3 MaTEMaTHKH, CMEXHBIX IIPEIMETOB, IIPAKTUKY;

2) IpUMEHSTh TpapuuecKre MPeICTaBICHUS Ul UCCIIE0BAaHNsl YPaBHEHUH, CCTEM YpaBHEHHM, CoAepKaliX OyKBEHHbIE KOI()(DUIIUEHTHI.
HEPABEHCTBA



Buinycknux nayuumes:
1) noHMMaTh U IPUMEHSATH TEPMUHOJIOTHUIO U CUMBOJIMKY, CBSI3aHHbBIE C OTHOLLIEHMEM HEPAaBEHCTBA, CBOMCTBA YHUCIIOBBIX HEPABEHCTB;
2) pemaTh JMHEHHBIE HEPABEHCTBA C OJHON NMEPEMEHHOM M MX CHUCTEMbI; pellaTh KBaJpaTHBIE HEPABEHCTBA C OMOPOW Ha TpaduuecKue
IIPEACTABIICHUS;
3) DpUMEHSTH anmnapar HEPaBeHCTB Ul PELICHUS 3aJad U3 pa3IMYHbIX pa3/esioB Kypca.
Buinycknux nonyuum 603MO0HCHOCMb HAYYUMBCA:
1) pa3HoOOpa3HbIM mpUEMaM J0Ka3aTeIbCTBA HEPABEHCTB; YBEPEHHO IPUMEHATh anmapar HEpPaBEHCTB I pEIICHHUs Ppa3HOOOpa3HBIX
MaTEeMAaTUYECKUX 3a/1a4 U 33]1a4 U3 CMEKHBIX IIPEIMETOB, IPAKTUKH;
2) IpUMEHSTh rpadUuecKre NPeICTABICHNUS IS UCCIICIOBAHMS HEPABEHCTB, CUCTEM HEPABEHCTB, COJICPIKAIINX OYKBEHHBIC KOA(D(PHUIIUCHTBI.

OCHOBHBIE ITOHATUSA. YUCJOBBIE ®YHKIIUN
Buinycknux nayuumes:
1) noHMMaTh U UCOJIB30BATh PYHKIMOHAIBHbIE MOHATHUS U SI3bIK (TEPMHUHBI, CUMBOJIMYECKHE 0003HAYEHMS);
2) cTpouTh rpadUKH JIEMEHTAPHBIX (DYHKIIMIT; UCCIIEI0BATh CBOMCTBA YUCIOBBIX (DYHKIIMI HA OCHOBE M3YYCHHS MTOBEJCHUS UX IpadUKOB;
3) moHuMaTh (QYHKLUHIO KaK Ba)KHEHUIIYI0 MaTeMaTHYECKYI0 MOJENb JJIs ONMCAHMS MPOIIECCOB U SBJIEHUH OKPY)KAIOIIEr0 MHpa, NTPUMEHATH
(GYHKIMOHATIBHBIN A3BIK JUI OTUCAHMS U UCCIIEJOBAHUSI 3aBUCUMOCTEN MEX Ty (PM3MUECKUMHU BETUYNHAMU.
Buvinyckuuk nonyuum 603MOo#CHOCMb HAYYUMBCAL:
1) mpoBOMTH MCCIICIOBAHMS, CBA3aHHBIC C M3YYSHUEM CBOMCTB (DYHKIIMI, B TOM YKCJIE C HCIOJIb30BAaHUEM KOMITBIOTEPA; Ha
OCHOBE Tpa(UKOB U3YUYCHHBIX QYHKIIUNA CTPOUTH 00JIee CIIOXKHBIE TpaduKu (KyCOUHO-3aJaHHBIC, C «BBIKOJIOTBIMIY TOYKAMU U T. I1.);

2) WCTIOJIb30BaTh (PYHKIIMOHABHBIC IPECTABICHUS U CBOMCTBA (DYHKIMH IS pEIICHUS] MATEMAaTHIEeCKUX 3a/1a4 U3 PA3JIMYHbIX pa3/esioB Kypca.
YUCJIOBBIE NIOCJIEAOBATEJBHOCTHU
Buvinycknux nayuumcsi:
1) MOHUMATP U KUCIIOIB30BATH S3BIK TOCIEA0BATEIIBHOCTEH (TEPMUHBI, CHMBOJIMYECKHE 0003HAUYCHHS ),
2) npuMeHSTh POPMYJIBI, CBA3aHHBIC C APUPMETUICCKOIN M TEOMETPUIECKOM MPOrPECCHIMH, H ammapar, copMUPOBAHHBIN PH U3YYECHUH JIPYTHUX
pa3ziesnoB Kypca, K pelIeHHIO 3a/1a4, B TOM YHCIIe C KOHTEKCTOM M3 peallbHOM YKHU3HH.
Buinycknux nonyuum 603mMoiCHOCHb HAYUUMbCA:
1) pemath KOMOMHHMPOBaHHBIE 334l C MPUMEHEHHEM (HOPMYIT N-IO WICHA U CyMMBI TEPBBIX N WICHOB apu()PMETHUECKOW M reOMETPUIECKOM
MPOTPECCUid, MPUMEHSISI IPU 3TOM amnmapaT YpaBHECHHI U HEPABCHCTB;
2) TOHUMAaTh apU(PMETUYECKYI0 M TE€OMETPHYECKYI0 MNPOTPECCHH KaK (DYHKIMM HATypallbHOTO apryMeHTa; CBS3bIBaTh apUPMETUUYCCKYIO
MIPOTPECCHUIO C JINHEHHBIM POCTOM, FT€OMETPUIECKYI0 — C SKCIIOHEHITHAILHBIM POCTOM.
OIIUCATEJIBHASI CTATUCTHUKA
Buvinycknux nayuumcst HCTIoNIb30BaTh MPOCTEUIIIHE CIIOCOOBI MPE/ICTABICHUS M aHAJIN3a CTATUCTHYCCKHUX JTAaHHBIX.
Buinycknux  nonyuum 603modcHOCmbs TPUOOPECTH TEpBOHAYATIBHBIA OMBIT OpTraHM3allUd cOOpa NaHHBIX TpPU MPOBEIECHUH OIpoca
0OIIECTBEHHOTO MHEHUS, OCYIIECTBIIATh UX aHAJN3, MPEACTABISATh PE3YIbTATHI ONMPOCa B BUJIE TAOIHIIBI, THATPAMMBL.
CJYYAHHBIE COBBITHUS U BEPOSATHOCTH
Buinycknux nayyumces HaXo0IUTh OTHOCUTEIBHYIO YaCTOTY U BEPOSITHOCTh CIIy4aitHOTO COOBITHSI.



Buinycknuk nonyuum 603mModcHOCHs TPUOOPECTU OIBIT IPOBEICHUS CIIydaliHBIX SKCIIEPUMEHTOB, B TOM YHUCJIE C IOMOIIBIO KOMIIBIOTEPHOTO
MOJIEIIMPOBAHMNS, UHTEPIIPETALUU UX PE3yIbTaTOB.
KOMBHUHATOPUKA

Buinycknux nayuumcs pemaTth KOMOMHATOPHBIE 331241 HA HAX0XK/IEHUE Yiciia 00BEKTOB MM KOMOWHAIIUH.
Buvinycknux noayuum 603mMoicHOCMb HAYYUTHCSI HEKOTOPBIM CIIEUABHBIM pUEMaM pelieHnss KOMOMHATOPHBIX 33/1a4.

COJEPKAHUE KYPCA AJIT'EBPBI B 7 -9 KIIACCAX
APUDOMETHUKA

PanuonanbHble yncia. Pacimpenre MHOKECTBA HATypaIbHBIX YUCEN 10 MHOYKECTBA IIEJIBIX. MHOKECTBA LEJIBIX YHCEIT IO MHOYKECTBA
palnMoHaNbHBIX. PalinoHanbHOE YMCIIO KaK OTHOIIEHUE M N, TJIe T — IEJI0€ YKCII0, N — HaTypayibHOE. CTENEeHb C IENBIM MTOKa3aTeJIeM.
JletictButenbHble uncia. KBaapaTHbiii KopeHb U3 unciia. KopeHb TpeThel cTeneHu. 3anich KOpHEH C TOMOIIBIO0 CTETICHH ¢ IPOOHBIM TMOKa3aTesIeM.
[Tonsatue 06 upparmoHaIbHOM yuciie. MppalimoHATbHOCT YMCIIa U HECOM3MEPHUMOCTh CTOPOHBI M TUAarOHaIu KBajapara. JlecsITHIHbIe
MPUOJIMKESHHSI HPPAIMOHAIBHBIX Yrcesl. MHOXKECTBO JIEHCTBUTEIIBHBIX YHCEN; TIPEICTABIICHNE JEHCTBUTEIbHBIX YHCEN OCCKOHEUHBIMU
NEeCATUYHBIMU poOsimu. CpaBHEHHE NEHCTBUTEIBHBIX yucen. KoopaunarHas npsmas. M3o00paxkeHre 4rces TOYKaMyd KOOPJAUMHATHON MPSMOTA.
UucnoBsie mpoMexxyTKu. M3MepeHus, mpubanxeHus:, OlleHKU. Pa3Mepsl 00BEKTOB OKpYXKAIOIIero Mupa (0T 3JIeMEeHTapHbIX YacTull o0 Beenennoit),
JUTUTETHHOCTD MIPOIIECCOB B OKPYXKAarolleM Mupe. Boienenne MHOKUTENS — CTETEHU AeCATH B 3anmucH uncia. [IpubmmkEénHoe 3HaueHne
BEITUYMHBI, TOYHOCTH MpUOIMkeHus. [Ipukuaka 1 orieHKa pe3ynbTaToB BEIYMCICHUM.

AJITEBPA



Aaredpanyeckne BbIpaskeHUsi. ByKBeHHbIE BRIpaXEHU (BBIPAXKEHHS C TIEPEMEHHBIMHU). UnCI0BOE 3HaYeHNE OYKBEHHOTO BBIPAYKEHUSL.
JlommycTrMble 3HaUeHUs nepeMeHHbIX. [loacTanoBka BeIpakeHHI BMECTO nepeMeHHbIX. [IpeoOpa3oBanue OyKBEeHHBIX BBIPAKEHUI HAa OCHOBE
CBOMCTB apupMeTHyecKuXx JieiicTBuil. PaBeHCTBO OyKBEHHBIX BhIpaykeHHH. ToxecTBo. CTeneHb ¢ HaTypaJIbHBIM ITOKa3aTeleM U e€ CBOMCTBA.
OpHowieHbl 1 MHOTOWIEHbl. CTeneHb MHOrowieHa. CioeHue, BBIYMTaHue, YMHOKEHUE MHOTOWIEHOB. DOpMyIbl COKpAIEHHOIO YMHOXKEHUS:
KBaJ[paT CyMMBI U KBaJIpaT pazHocTH. PopmMyia pazHocTH KBajpaToB. [IpeoOpazoBaHue 1enoro BEIpXEHUS B MHOTOWICH. Pa3noskenue
MHOTOYWIEHOB Ha MHOKUTEIH. MHOTOUWIEHBI C 0JJHOM nepeMeHHo. Kopenb MHOrouwieHa. KBagpaTHblil TpEXUIIEH; Pa3IOKEHUE KBAAPATHOTO
TpéXwieHa Ha MHOXUTENU. AnredOpandeckas 1po0s. OCHOBHOE CBOMCTBO ajireOpanyeckoil 1poou. CioxeHue, BBlYUTaHUue, YMHOKEHUE, JIEIICHHUE
anreOpandeckux poodei. CTEneHp C LeIbIM MmoKa3aTelieM 1 e€ CBOCTBa. ParmoHambHbIe BRIpXEHHS U UX MpeoOpazoBaHus. Jl0ka3aTelbCTBO
toxxaectB. KBagpaTaeie kopau. CBoiicTBa apupMETUYECKUX KBAIPATHBIX KOPHEH U MX MPUMEHEHHE K MPE0O0pa30BaHHUIO YHCIOBBIX BRIPAKEHUN U
BBIYHCIICHUSIM.

YpaBHenusi. YpaBuenue ¢ ogHoi nepemenHoil. Kopenb ypaBaeHusi. CBOMCTBa YUCIOBBIX PaBEHCTB. PAaBHOCHIIBHOCTH ypaBHEHHIA.
Jluneitnoe ypaBuenue. KBagpatnoe ypaBHenue: ¢popmyrna KOpHel kBajpaTHOTO ypaBHEeHUs. Teopema Buera. Pemenne ypaBHeHH, CBOASIINUXCS K
JUHENHBIM U KBagpaTHBIM. [Ipumeps! perienns ypaBHeHUN TpeThell 1 4eTBEPTOIl cTeneHel. Pemenue 1poOHO-pallMOHATBHBIX YPaBHEHHH.
VYpaBHeHHE ¢ 1ByMs NIepeMEHHbIMU. JINHEWHOE ypaBHEHME C IBYMS IIEPEMEHHBIMH, IIPUMEPHI PEIICHNS YPABHEHUH B IIeNIbIX yncnax. Cucrema
YPaBHEHUH € JBYMs IEPEMEHHBIMU. PaBHOCHMIBHOCTE cucTeM. CUCTEMBI IBYX JIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMU; PEIICHHE
ITOJICTAHOBKOM M ciiokeHueM. [Ipumepsl pereHns cucteM HETMHEWHBIX YPAaBHEHUH ¢ JBYMsI IEPEMEHHBIMU. PenieHne TeKCTOBBIX 3a1a4
anredpanveckumM crocoOom. JlekapToBbl KOOPAWHATHI Ha TUNIOCKOCTH. ['padmyeckas MHTepIpeTaus ypaBHEHHs ¢ IByMsl miepeMeHHbIMU. ['paduk
JIMHEWHOTO YPaBHEHUS C ABYMs IEPEMEHHBIMH; YIIIOBOM KOY(PPHUITMEHT NMPSAMO; yCIOBHE MapalIeIbHOCTH NpsMBIX. [ paduku mpocrendmmx
HEJIMHEWHBIX ypaBHEHUI: mapaboia, runepOoia, OKpyHOCTb. [ padruyeckas HHTepIpeTalys CUCTEM YPAaBHEHUHN € ABYMS IEPEMEHHBIMH.

HepaBencrBa. YucioBbsie HEpaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0/1HOM nepeMeHHOM. PaBHOCHIIBHOCTH HEpaBEHCTB. JInHelHbIe
HEpaBEHCTBA C 0JHOM nepemeHHor. KBagpaTHbie HepaBeHCTBA. CUCTEMBbI HEPABEHCTB € OJIHOM MEPEMEHHOM.

O YHKIINHU

OcHoBHbIEe MOHATHSA. 3aBUCUMOCTH MeX 1y BenuunHaMmiu. [lonstue pynkiuu. O01acTb onpeaesieHnss 1 MHOXKECTBO 3HaUYCHUI (PYHKIUU.
CrniocoOwt 3amanus ¢pyukiun. ['padux pynkuuu. ColictBa GyHKIM, ux oToOpaskeHue Ha rpaduke. [Ipumeps! rpadukoB 3aBUCUMOCTEHH,
OTPKAIOIIUX PeATbHBIC TPOIIECCHI.

YucaoBble pyHKuuu. OyHKIIMH, ONMCHIBAIOLINE IPIMYIO U 00OpaTHYIO IPONOPIHOHATIBHBIE 3aBUCUMOCTH, UX Ipa)UKK U CBOMCTBA.
JIuneitnas Qynkuus, e€ rpaduk u cBoiictBa. KBanpatnunas ¢pyHkius, e€ rpapuk u cBoiicta. CreneHHble GYHKIMH ¢ HATYpaIbHBIMU
nokaszaTensiMu 2 1 3, ux rpaduku U cBoiicTBa. UncnoBsle nociaenoBaTenbHOCTU. [ToHsTHE YnCIOBOM MOCIEI0BATENBHOCTH. 3a1aHue
MIOCIIeI0BATEIbHOCTH PEKYPPEHTHOH popMyroit u popmyioit n-ro wiena. Apudmerndeckas 1 reoMmeTpudeckas nporpeccuu. @opmyinsl n-ro 4jaeHa



apu(METHYECKON U TE€OMETPUYECKOM MPOrPECCHid, CYMMBI IEPBBIX N-X WiIeHOB. M300paXkeHre 4ieHOB apu(METHUECKONU U TeOMETPUIECKOM
MPOrpeccuil ToUKaMu KOOPIUHATHOM MIIOCKOCTU. JIMHEMHBINA U SKCIIOHEHIIMAIBHBINA pOCT. CII0KHBIE TPOLICHTHI.

BEPOATHOCTDb U CTATUCTUKA

OnucarenpHasi cratucTuka. [IpeacraBienne faHHbIX B BUE Tabmwi, Auarpamm, rpaduko. CioydaiiHas H3MEHUYUBOCTh. CTaTUCTHUECKHUE
XapaKTepUCTUKH HAOOpa JaHHBIX: cpeiHee apu(MeTHIecKoe, MeiaHa, HanoboJIblIee M HauMeHbIIIee 3HaYeHus, pasMax. [Ipeacrasienue o
BBIOOPOYHOM HCCIIEIOBAHHH.

Cayuaiinble cOOBITHA M BEPOSATHOCTD. [ToHATHE O CITydalilHOM OTIBITE U CIIyYaitHOM COOBITHH. YacToTa CITydaifHOrO COOBITHS.
CraTucTrueckuil MoaXo 1 K NOHSITHIO BEPOSTHOCTU. BepoATHOCTH MPOTHUBOMOJIOKHBIX cOObITUI. HezaBucumeble coObITHSI. Y MHOKEHUE
BeposiTHOCTEH. JlocToBEepHbIE U HEBO3MOXKHbIE COOBITHS. PaBHOBO3MOKHOCTH coObITHI. Kitlaccuueckoe onpezaeneHne BEpOSITHOCTH.
KomOunaTopuxka. Pemenrne koMOMHATOPHBIX 33724 nepedopoM BapuanToB. KomOrmHaTOpHOE TIpaBmiio yMHOKeHus. [lepectanoBkH 1 pakTopual.

JIOI'MKA U MHOXECTB.

TeopeTuko-MHOKeCTBEHHbIE MOHATHSI. MHOXECTBO, 2JIEMEHT MHOKECTBA. 3aJjaHUE MHOXKECTB MEPEUNCICHHEM DJIEMEHTOB,
XapaKTepUCTUYECKUM cBOMCTBOM. CTaHgapTHbIE 0003HaYEHHS YUCIOBBIX MHOKECTB. IlycToe MHOecTBO U ero o6o3HaueHue. [loaMHOkKeCTBO.
OObenMHEHHE U TIepeceUeHNEe MHOYKECTB, Pa3HOCTh MHOXKECTB. VIumrocTpaniys OTHOIIEHUH MEK/Ty MHOYKECTBAMH C TIOMOIIIBIO JUarpaMm Ditnepa —
Benna.

JjeMeHThI Joruku. Iloasarue o PaBHOCHUJIIBHOCTH, CJICIOBAHUU, yHOTpe6J'IeHI/Ie JJOI'MYCCKUX CBA30OK €CJIHA ..., TO ..., B TOM U TOJIbKO B TOM
ClIy4dac, JIOTUICCKUC CBA3KU U, UJIH.



Conepxxkanue yueOHOro npeameta(3 yaca B veenmo 102 yaca)
Txaace
IloBTOpPEHHUE -54
JHenumocTsb uncen .JlelicTBUs ¢ OOBIKHOBEHHBIMH U IECATUYHBIMU APOOSMHU.
1. BoipaxkeHus, TO:KI1eCTBA, ypaBHeHus -214

UwucnoBsie BEIpaKEHHS ¢ IepeMeHHbIMU. [IpocTeiiiue nmpeoOpa3oBaHus BeIpaXKEeHUH. Y paBHEHUE, KOPEHb ypaBHeHUs. JIMHEITHOE ypaBHEHUE C
OJIHOI IepeMeHHOM. Pelienre TeKCTOBBIX 3a/1a4 METOJ0M COCTaBlieHHs ypaBHEHUNH. CTaTUCTUYECKUE XapaKTEPUCTHKHU.

OcHoOBHasl 1IeJb - CUCTEMATU3UPOBATh U O0OOIIUTE CBEJCHHS O IPE0Opa30BaHUAX aIreOpanyecKuX BhIPAKEHUN U PEIICHUH YPaBHEHUHN C OJTHOU
MePEMEHHOM.

HepBaﬂ TEMa Kypca 7 KJacca SBIIsIeTCS CBA3YIOIIUM 3BCHOM MCKAY KYPCOM MATCMATHUKU 5—06 KJ1acCcoB U KypcomM anre6pbl. B neit 3aKPCILIAOTCA
BbIYUCIIMUTCIIbHBIC HABBIKH, CUCTECMATU3SUPYIOTCA U O606H_IaIOTC$[ CBCACHUA O npeo6pa30BaHH5[x BBIpa)KCHI/Iﬁ " pCHICHUHA ypaBHeHHﬁ.

Haxox/ieHne 3HaueHUH YUCIOBBIX U OYKBEHHBIX BBIPAKCHUH JTa€T BO3MOKHOCTH MOBTOPHUTH C YYaIIMMUCS MTPAaBUIIA ICHCTBUI C pallMOHAIBHBIMH
qucIaMU. Y MEHUS BBIOJHATH apu(MeTHUECKUe IeHCTBUS € pallMOHAIIbHBIMU YHCIIaMU SIBJISIOTCS. OIOPHBIMU JUIs BCero Kypca anreopsl. Cienyer
BBISICHUTb, HACKOJIBKO TIPOYHO OBJIA/ICNIM MU Y4YaIllUecs, ¥ B Clly4ae HEOOX0AUMOCTH OPraHU30BaTh IIOBTOPEHUE C LIENBIO JIMKBUIAI MU
BBISIBJICHHBIX MTPO0OEIOB. Pa3BUTHIO HABBIKOB BHIYHUCIIEHUH JIOJDKHO YAEIATHCS CEphe3HOE€ BHUMAHKE U B JaJIbHEHIIEM NMPU U3YYEeHUH JPYTUX TEM
Kypca anreopsl.

B cBs3u ¢ paccMOTPCHUEM BOIIPOCA O CPABHCHUHN 3HAYCHUI Bpra)KeHI/Iﬁ pacrupAr0TCA CBEACHUA O HCPABCHCTBAX: BBOIAATCA 3HAKHU U JACTCA
MOHSATHE O ABOMHBIX HCPAaBCHCTBAX.



[Tpu paccmoTpennu npeodpazoBaHMii BEIpaxkeHUH (hopManbHO-ONIEpaTUBHBIE YMEHHUSI OCTAIOTCS HAa TOM, )K€ YPOBHE, ydJaluecs MoJHUMAIOTCs Ha
HOBYIO CTYIICHb B OBJIQJICHUU T€OpUEH. BBOAATCS MOHATHS «TOKIECTBEHHO PaBHBIE BHIPAKECHUS», «TOXKIIECTBOY», KTOXKIECTBEHHOE ITPe0Opa3oBaHne
BBIPAXKECHUI», COJIEPKAHUE KOTOPBIX OyAET MOCTOSHHO PacKpPhIBATHCS M YIITYOISTHCSA MIPU M3YYEHHH MTPE0OPa30BaHUN pa3IHUHBIX alreOpandecKu X
BbIpakeHui. [loquepkuBaeTcs, 4To OCHOBY TOXKIECTBEHHBIX TPE0OPa30BaHUI COCTABISAIOT CBOMCTBA ACHCTBUI HAJl YNCIIAMHU.

YcunuBaercs poiib TEOPETUUECKUX CBEJIEHUI IIPU paccMOTpeHnu ypaBHeHUM. C 11e1bi0 00ecnieueHrs OCO3HAHHOTO BOCIIPUATHUS YUalllUMUCS
ITOPUTMOB pPEIICHUs YPaBHEHHI BBOJAUTCS BCTIOMOTaTeIbHOE MOHITHE PAaBHOCUIBHOCTH YPAaBHEHUH, (OPMYITUPYIOTCS U PA3bACHSIIOTCS Ha
KOHKPETHBIX IPUMEPAX CBOMCTBA paBHOCUIILHOCTH. J{aeTcs MOHATHE JIMHEHHOTO YpaBHEHHUS U UCCIIEyETCsl BOIPOC O YKciie ero KopHel. B cucreme
yIpakHEHUI 0c000e BHUMAaHHUE Y/IEISIETCs PEIICHUI0 YPaBHEHNH BUIa aX = b IpW pa3nuuHbIX 3HaueHHsX a u b. [Iponomkaercst padora mo
(OpMUPOBAHMIO y yUAIIUXCS YMEHUS MCIIOJIB30BaTh aIMapaT YpaBHEHUH KaK CPEICTBO ISl PEIICHUS] TEKCTOBBIX 3a/1a4. Y POBEHb CIIOKHOCTH 33144
3/1eCh OCTAETCsl TAKUM K€, Kak B 6 Kiacce.

HSy‘lGHI/IC TEMBI 3aBCPUIACTCA O3HAKOMIICHHUEM YUallUXCA C HpOCTCfIHIPIMH CTaTUCTUYCCKUMU XaPAKTCPUCTUKAMU: CPECAHUM apI/I(i)MeTI/ILIeCKI/IMI/I,
MOZIOI‘/’I, MCHH&HOﬁ, pasMaxom. annmecsl JAOJDKHBI YMETh UCIIOJIB30BATh 3THU XAPAKTCPUCTUKU JJId aHalIn3a psada JaHHBIX B HCCIIOKHBIX CUTYyalluA X.

2. Dynukuuu -11u

OyHK1Ms, 006JaCTh onpeneneHust QyHKIuu. Beruncnenue 3HaueHnit pynkuuu no gopmyne. I'papuk pynkuuu. [Ipsmas nponopuuoHaIbHOCTD U €€
rpaduk. Jluneitnas pyHkuus u ee rpaux.

OcHOBHasl I1eJTb - 03HAKOMHUTh YYAITUXCS ¢ BAKHEHITMMU (DYHKITHOHATBLHBIMH TOHITHIMHE U € TpadUKaMHu TPSIMOH TPOTIOPITHOHATBHOCTH H
JUHEWHOU (QYHKIIUM OOIIEro BUA.

JlaHHAs TeMa SBJISIETCS] HAYAJIBHBIM ATAIOM B CUCTEMAaTHYeCKOW (DYHKITMOHAIBHOM IMOATOTOBKE YUAIIMXCS. 3/1ECh BBOSTCS TaKUE MOHSITHS, KaK
(dbyHKIIHS, apryMeHT, 00J1acTh onpeaesneHus GyHKIuu, rpaduk GyHKIuu. OYHKIUS TPAKTYETCsl KaK 3aBUCUMOCTh OJTHOW MEPEMEHHON OT IPYTroi.
VYuyarmuecs OJIy4aroT IepBOE MPEICTABICHUE O crioco0ax 3ananus GyHKIuU. B n1aHHON TeMe HaunHaeTcst paboTa 1mo (GopMUPOBAHHIO Y YUAITHXCS
YMEHUH HaXOUTh 10 (popMysie 3HaYeHHE QYHKIIMHU TI0 U3BECTHOMY 3HAUCHHUIO apTyMEHTA, BBIIOJIHAITH TY JK€ 3a7a4y 10 IrpaduKy U pemiarth 1o

rpadguky oOpaTHYIO 3a1a49y.

@OyHKINOHATIBHBIC TIOHSTHUS MOJYYAIOT CBOI0 KOHKPETH3ALUIO IPH N3yYEHUH JTMHEHHON (QyHKIIMK U €€ YaCTHOTO BU/Ia — MPSIMOi
IIPONOPLMOHATBHOCTH. Y MEHUS CTPOUTH M YUTATh IpaUKU ITUX QYHKIMH HIMPOKO UCTIONB3YIOTCS KaK B CAMOM Kypce ainredpsl, Tak U B Kypcax
reoMeTpUH U GU3UKH. YYaliuecs JT0JDKHBI TOHUMATh, KaK BIUSET 3HaK KOd(QUIEeHTa Ha paclookKeHHe B KOOPANHATHOW TNIOCKOCTH I'paduka
byukuun y = kx, rae k'0, kak 3aBucut ot 3HaueHuil k 1 b B3auMHoe pacrnonokenue rpadukoB ABYX QyHKUUN Buga y =kx +b

®opmupoBaHue BceX (PYHKIIMOHAIBHBIX MMOHATUH U BBIPAOOTKA COOTBETCTBYIOLIUX HABBIKOB, a TAKXKE U3y4CHHE KOHKPETHBIX (DyHKIIMHA
COIPOBOKJAIOTCS PACCMOTPEHNEM NTPUMEPOB PeATIbHBIX 3aBUCUMOCTENH MEX/y BEIMYMHAMU, YTO CIIOCOOCTBYET YCUIICHUIO IPUKIIAIHOM
HaNpaBJICHHOCTHU Kypca ajreOpsbl.

3. CreneHb ¢ HATYpPaJIbHBIM NOKa3aTeaeM -114



3

CrereHb ¢ HaTypalbHBIM ITIOKA3aTEIICM U €€ CBOMCTBA. O[[HO‘IJICH. () KIOUHU Y = X2 = X" U uxTIpaukKu.
b

OcHoBHas noejiab — BBIpaGOTaTB YMCHHC BBITIOJIHATH Ilef/'ICTBI/ISI Haa CTCIICHAMU C HAaTypaJIbHbIMU ITOKAa3aTCIIAMMU.

B naHHOI Teme aeTcs ONpeiesIeHUe CTENEHN C HaTypalbHbIM MOKa3aTeneM. B Kkypce MaTemMaTuku 6 Kiacca y4aluecs y:Ke BCTPedaauch ¢
IIpUMEpPaMU BO3BEJICHMSI UNCEIl B CTENIEHb. B CBS3M ¢ BBIUMCIIEHHEM 3HAYEHMI CTENIEHH B 7 KJlacce JaeTcs MPEACTaBICHUE O HAXO0KICHUU 3HAUECHUI
CTENEHU C IOMOIIBIO KaIbKYJIsATOpa. PaccMaTpuBaroTcsi CBOMCTBA CTENEHU C HaTypalbHBIM MOoKa3zareneM. Ha npumepe noka3arenbcTBa CBOMCTB am
*an=am+n, am: an = am-n rjae m > n, (am)o = amn, (ab)n = anbn yyamuecs: BepBbIe 3HAKOMSATCS € JI0KA3aTEIbCTBAMH, IPOBOJMMBIMH Ha
anreOpandeckoM mMarepuaie. YKa3aHHbIE CBOMCTBA CTETIEHU C HATYpaJbHBIM TIOKa3aTeIeM HaXo 1T MPUMEHEHUE ITPH YMHOKEHUH OTHOYJIICHOB U
BO3BEJICHUU OJTHOWICHOB B CTeTeHb. [Ipr HaX0KIeHNN 3HAUE€HHUI BBIPAKECHUH, COJIEPIKAIINX CTETIEHH, 0C000e BHUMAaHHUE CJIelyeT 0OpaTHTh Ha
MOPAJOK IEUCTBUIA.

PaccmoTpenue Gynkimii y = X2, y = X° 1M03BOJISET HPOJOIKUTE paboTy 10 (JOPMUPOBAHUIO YMEHHIA CTPOUTH M UUTATh Tpaduky GyHKImiA. BaxkHO

006paTHTH BHUMAHKE yUaIIuxcs Ha 0coOeHHOCTH rpaduka GYHKIME y = X2, : rpauK IPOXO/UT Yepe3 Hauaio KOOPAMHAT, ock Oy ABJISETCS €ro
OCBI0 CUMMETPUH, TPpa(UK pacroiokeH B BEPXHEH MOTYIIIIOCKOCTH.

3

YMeHue cTponTh Tpadukn QYHKIMH y = X%, y = X° HCIONB3yeTcs JUIS 03HAKOMIICHHS yJaIuXcsl ¢ TpaduuecKiM CIiocoO0M PelleHns YpaBHEHHIH.

4. Muorouiensbl -174
Muorounen. CinokeHue, BBIMUTaHUE U YMHO)KEHUE MHOTOWICHOB. Pa3jioeHrne MHOTOUJIEHOB HA MHOKUTEIIH.

OcHoOBHas eI — BBIpa6OTaTB YMCHHE BBITIOJHATE CJIOKCHHUE, BBIYUTAHUEC, YMHOXKCHUC MHOT'OYJICHOB 1 PA3JI0OKCHUC MHOI'OYJICHOB Ha
MHOXKHNTCIIN.

JlanHast TeMa urpaeT pyHAaMEeHTaJIbHYIO POJib B (GOPMUPOBAHUH YMEHHUS BBITIOJIHATH TOXKIECTBEHHbIE TPeoOpa3oBaHusl aNreOpanyecKux
BbIpakeHuil. DopMupyemsie 3/1ech (HOPMaTBLHO-ONEPATUBHBIC YMEHHUS SIBJISIOTCS OMOPHBIMU MPH U3YyYEHHUH JIEHCTBUHN C pallMOHAIbHBIMU APOOAMH,
KOPHSIMH, CTENIEHSIMU C pAllMOHATILHBIMU MOKA3aTEISIMH.

I/I3yquI/Ie TEMbl HAUMHACTCA C BBECACHUA TIOHSITUHN MHOI'OYWICHA, CTaHAApPTHOI'O BUa MHOTIOYICHA, CTCIICHU MHOIO4JICHA. OCHOBHOE MECTO B 3TOM
TEMC 3aHUMAIOT aJITOPHUTMbI ,HCfICTBHfI C MHOT'OYJICHAMH - CJIOKCHUEC, BBIYUTAHNUEC U YMHOXKCHHUC. yan_[I/IeCH J0JKHBI IOHUMATh, YTO CYMMY,
Pa3HOCTD, IPOU3BCACHNC MHOI'OYJICHOB BCCraa MOYKHO IMPCACTABUTL B BUAC MHOI'OYJICHA. I[eﬁCTBHH CJIOKCHU S, BBIYMTAHUA U YMHOXKCHUA
MHOT'OYWICHOB BBICTYIIAIOT KaK COCTaBHOHM KOMIIOHCHT B 3aJaHHAX Ha Hp606pa30BaHI/I${ OEJIbIX BLIpa)I(eHHfI. HOSTOMy HCI_ICJ'ICCOO6pa3HO MNEPEXOIUTb
K KOM6I/IHI/IpOBaHHBIM 3alaHusAM IIPEIKAC, YCM YCBOCHBI OCHOBHBIC AJITOPUTMBI.

CepLGSHOC BHMMAaHHE B 3TOH TEME YACIACTCS PA3JIOKCHUKO MHOT'OYJICHOB HAa MHOXKHUTCIIN C IOMOIIBIO BBIHCCCHUA 3a CKOOKH O6IJ.I€F0 MHOXUTCIA U
C IIOMOIIBIO I'PYHITUPOBKH. COOTBeTCTBYIOH_II/Ie Hp606paBOBaHI/I$I HaxodT IPOKOC ITPUMCHCHHUE KaK B KypCe 7 KJ1acCa, TaKk U B IOCJICAYIOIUX
Kypcax, 0COOEHHO B JIEUCTBUSX C panOHAJIbHBIMHA )IpO6$IMI/I.

B nanHoit TEMe ydqamuecda BCTPpEHYArTC € IPUMEPAMU UCTIOJIb30BAHU paCCMaTPpUBACMBIX HpeO6p330BaHI/II71 IIpr pCHICHUU pa3Hoo6pa3HHx 3aaad, B
YaCTHOCTHU IIPU pCUHICHUUN ypaBHeHHﬁ. OTO0 MO3BOJISET B X0AC U3YUCHUS TEMbI IPOJOJIKUTH pa60Ty o0 (pOpMI/IpOBaHI/IIO YMCHHA pCUIATh YPABHCHUA,



a TaKyKC pCliaTh 3aja4y MCTOAOM COCTABJICHU ypaBHeHHﬁ. B uucno pra)KHeHI/Iﬁ BKIIOYAarOTCs HCCJIOKHBIC 3aJaHKs Ha JOKa3aTCIbCTBO
TOXKACCTBA.

5. ®opmyibl COKPALeHHOT0 YMHOKeHus1 -184

dopmyisl (a + b)? = a% + 2ab + b?, (a + b)® =a® + 3ab + 3ab? £ b?, (a £ b) (a + ab + b?) = a® + b®. [Ipumenenne GopMyn COKPAIIEHHOTO YMHOKEHHS
B ITPe0Opa30BaHUAX BEIPAKECHUH.

OcHoBHasI 11e7Tb — BBIPAOOTATh YMEHHUE MPUMEHSATH (POPMYJIBI COKPAIIEHHOTO YMHOKEHHUS B TPEOOPA30BAHUSX IIEITBIX BRIPAKESHUN B MHOTOWICHBI
U B pa3JI0’)KEHUU MHOTOWICHOB HA MHOKHUTEIIH.

B nannoii TeMe nipoioimkaercs padorta 1o GoOpMHPOBAHUIO Y YUAITUXCS YMEHHUSI BBITIOJHATH TOK/IECTBEHHBIE MPE0OPa30BaHUS IENIBIX BBIPAKEHUH.
OcCHOBHOE BHUMaHHE B TeMe yjensercs popMynam (a - b) (a +b) = a2 - b2, (a = b)? = a? + 2ab + b?, Yyamuecs 10mKHBI 3HATH 9TH GOPMYIIBI H
COOTBETCTBYIOIIHME CIOBECHBIE (POPMYIMPOBKH, YMETh MPUMEHSATH MX KaK «CJIEBa HAIPaBO», TaK U «CIpaBa HAJICBOY.

Hapsify ¢ yka3aHHBEIME paccMaTpuBaroTes Takke popmyist (a £ b)® = a® + 3ab + 3ab? + b3, (a £ b) (a® + ab + b?) = a® + b®. . OxHaxo oHm HaxomAT
MCHBIICC MPUMCEHCHUEC B KYPCC, IMOTOMY HE CIICAYCT U3JIMIIHE YBJICKATHCS BBIITIOJTHCHUEM pra)KHeHI/H\/'I Ha UX HUCIIOJIB30BaHUC.

B 3akimrounTenpHON 4acTH TEMBI PACCMATPUBAECTCS IPUMEHEHUE PA3ITMYHBIX IPUEMOB PA3JIOKEHHSI MHOTOYJIEHOB HA MHOYKMUTEIIH, a TAaKXKe
MCIO0JIb30BaHKE TPE0OPa30BaHUM LENbIX BBIPAXKEHHH [T peleHns IIUPOKOTO Kpyra 3a/1ad.

6. Cucrembl JIMHEHHBIX YPaBHeHUIl -144

CucreMa ypaBHeHUM. PelieHue cuctemsbl IBYX JIMHEUMHBIX YPABHEHUH C JIBYMS MIEPEMEHHBIMHA M €70 TEOMETPUYECKasi MHTepIpeTanus. Pemenne
TEKCTOBBIX 33/1a4 METOJIOM COCTAaBJICHUS CUCTEM YPaBHEHUI.

OcHoOBHas 11eJ1b - 03HAKOMUTH ydamuxcs co crocooom pEeUICHUS CUCTEM JIMHEMHBIX ypaBHeHI/Iﬁ C IBYM: IICPCMCHHBIMU, BBIpa6OTaTB YMCHHUE
peuiaTb CUCTCMbI ypaBHCHI/Iﬁ W IMIPUMCHSATH UX IIPU PEIICHUH TCKCTOBLIX 3aj1a4.

W3ydenue cucteM ypaBHEHH pacmpesensercs Mexay kypcamu 7 u 9 kiaccoB. B 7 kitacce BBOJUTCS OHATHE CUCTEMBI M PaCCMAaTPUBAIOTCS
CHUCTEMBI JIMNHEHHBIX YPaBHCHUH.

M3noxxeHne HauMHAETCs C BBEACHUS MOHITHS «JIMHEHHOE YPaBHCHHUC C IBYMS [ICPCMCHHBIMIY. B CUCTCMY ynpax(HeHI/Iﬁ BKIIFOYAKOTCsA HECCIOXHBIC
3a/laHrsA Ha PCHICHUC JIMHEHHBIX ypaBHeHI/Iﬁ C IBYM: IICPEMCHHBIMU B LCJIbIX YHUCJIAX.

dopmupyercs yMeHHe CTpOUTh rpaduk ypaBHeHus a + by =c, rae a ' 0 unu b ' 0, mpu pa3nuuHbIx 3HAaYEHUAX a, b, ¢. BBenenue rpadgudeckux
00pa30B 1aeT BO3MOKHOCTh HAIJISIIHO UCCIIEI0BATH BOMPOC O YKCIE PEIICHUH CUCTEMBI IBYX JTUHEHHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMU.

OcHOBHOE MECTO B JTaHHOM TeMe 3aHUMAaeT HU3YUCHHUC AJITOPUTMOB PCHICHUSA CUCTEM IIBYX JINHEUHBIX ypaBHeHI/Iﬁ C ABYMs IIEPECMCHHBIMHA CII0coO0M
IIOACTAaHOBKHU U CIIOCOOOM CIIOXKEHHMSI. BBenenue cucteM mo3BOJIsIeT 3HAUUTEIBHO paciupuThb KPyr TCKCTOBBIX 3a/ia4, pCIIaCMbIX C IIOMOIIBIO
arrapara anre6pbl. HpI/IMeHeHI/Ie CUCTCM YIIPOULIACT ITPOLICCC MEPCBOJA JAHHBIX 3a/la4u C OOBIYHOTO SI3BIKA HA SI3BIK ypaBHeHI/II\/’I.



IloBTOpEeHue -S4

8 ki1ace

IloBTOpenue kypca 7 kiaacca (34)

I'nasa 1. Paunonanbubie 1poou (23 yaca)

PanmonanbeHas qpods. OCHOBHOE CBOMCTBO ApoOu, cokpanieHue qpooeit. ToxaecTBeHHble TpeoOpa3oBaHUsl pallMOHAIbHBIX BbIpaykeHUH. DyHKIUSA

y = x2, 1 eé rpaduk.

Ilesb: BIpabOTaTh YMEHHE BBITIOIHATH TOKIECTBEHHBIE TIPE0OPa30BaHUs PAIIMOHATHHBIX BEIPAKECHUH.

Tak xak neficTBUS C pallMOHATBHBIMU JPOOSIMH CYILIECTBEHHBIM 00pa30M ONMUPAIOTCS Ha JEHCTBUS C MHOTOWIEHAMH, TO B Hayaje TEMBI
HE00X0IMMO MOBTOPUTH C 00Y4arOIIUMHUCS TPE0Opa30BaHUs LENbIX BbIPAKEHUH.

['maBHOE MecTO B JaHHOM TeMe 3aHMMAIOT AITOPUTMBI JEUCTBUM ¢ APOOSIMHU. Yyaluecs J0JKHBI IOHUMATh, YTO CYMMY, Pa3HOCTb, IPOU3BEICHUE U
yacTHOE Jpo0elt Bceria MOKHO MPeACTaBUTh B Buze 1poou. [IpuoOperaemble B TaHHOW TeMe YMEHUS BBIOJIHATH CIOKEHUE, BBIYUTAHUE,
YMHO’KEHHUE U JIeJIeHHe poOei ABISI0TCS OMOPHBIMU B IIPeoOpa3zoBaHUsAX IpOOHBIX BhIpaskeHui. [loaToMy UM cienyer yaenutb 0oco0oe BHUMAaHHUE.
HenenecoobpazHo nepexoauTh K KOMOMHUPOBAHHBIM 3aJJaHUSIM Ha BCE JEHCTBUS ¢ IPOOSIMU MPEXJIe, YeM OYAyT YCBOEHBI OCHOBHBIE aJITOPUTMBI.
3aaHus Ha BCe IEUCTBUSA C APOOSMU HE JTOJIKHBI OBITH U3JHUILHE TPOMO3JIKUMHU U TPYIOEMKUMHU.

[Ipu HaxOoXIeHNW 3HAUYCHHIA TpOOeH JAOTCs 3a/IaHUs Ha BBIYMCIICHUS C TIOMOIIBIO KATBKYIATOpa. B JaHHOM TeMe paciupsitoTCs CBEICHUSI O
CTATUCTUYECKUX XapaKTEPUCTUKAX. BBOAUTCS MOHATHE CPEHErO TAPMOHUYECKOIO PsAJIa MOJOKUTEIBHBIX YHACET.

U3ydenne TeMbI 3aBEPIIAETCS PACCMOTPEHHEM CBOICTB rpaduKa GyHKINHN y = X2,

I'naBa 2. KBagparublie kopuu (19 yacos)

[Tonsitre 06 uppannoHanbHbIX yrciax. OO1IMe cBeIeHUs O IeHCTBUTENbHBIX YKciaxX. KBanparusiit kopenb. [loHaTue o HaxoxaeHuu
MpUOIMHKEHHOTO 3HAYeHUS KBaJpaTHOro KopHs. CBoiicTBa kBaapaTHbIX KopHEil. [IpeoOpa3oBanust BbIpakeHU, COJIEpKaINX KBaIpaTHbIE KOPHHU.

®ynkims y=vx , eé cBoiicTBa U rpaduK.

]_le.]]b: CUCTCMATU3HUPOBATL CBCACHUS O PAIMOHAJIbHBIX YHCJIaX U JaTb IIPCACTAaBJICHUC 00 HppalMOHAJIbHBIX YHCJIaX, paCIIMPHUB TEM CaMbIM
IIOHATHUC O YUCIIC, Bpra60TaTB YMCHUC BBITIOJIHATH Hp606p330BaHI/I${ BBIpa)KeHHﬁ, COACPIKAIINX KBAAPATHBIC KOPHH.

B nannoii teme ydqamuecd nmojiydaroT Ha4aJIbHOC IMPEACTABIICHUC O ITIOHATUA HeﬁCTBHTeHBHOFO yucaa. C atoit O CIbIO O606H_IaIOTC5I HU3BCCTHBIC
O6y‘{aIOH_II/IMC$I CBCACHUA O pallMOHAJIBHBIX YHUCJIaX. I[J'IH BBCACHUS NOHATUSA UPPALUOHAIIBHOT'O YHUCJIA UCIIOJIB3YCTCA MHTYUTUBHOC MTPCACTABJICHUC
O TOM, 4YTO KaXXAbIN OTPE30K UMECT AJINHY U ITIOTOMY Ka)kJ0M TOUKe KOOpI[I/IHaTHOI\/'I HpHMOﬁ COOTBCTCTBYCT HCKOTOPOC YHCJIO. HOK&'SHB&GTC}I, qTo
CYIICCTBYIOT TOYKH, HC UMCIOIINEC PAllMOHAJIBHBIX a6cu1/1cc.

HpI/I BBCACHHUU MOHATHS KOPHS IMOJIC3HO O3HAKOMUTD 06yqafonmxca C HAXO0XKJICHUEM KOpHGfI C IIOMOIIBIO KAJIBKYJIATOPA.



OcHOBHOE BHUMaHHE YAETSAETCS MOHATUIO apu(METUYECKOTO KBaJJPaTHOTO KOPHS M CBOMCTBAM apu(pMETHUECKUX KBaIPATHBIX KOPHEH.
JI0Ka3bIBAIOTCS TEOPEMBI O KOPHE U3 MIPOU3BEICHUS U IpOOH, a TAKXKe TOKAECTBO = , KOTOPBIE MMOJIy4ar0T IPUMEHEHHE B TPeoOpa30BaHUsIX
BBIPKCHUH, CO/IepKAIIUX KBaApaTHbIe KOpHH. CrienaabHOe BHUMAHUE YACISAETCS OCBOOOKICHHUIO OT HPPAIIMOHATLHOCTH B 3HaMeHarese Jpo0u B
BBIPQKCHUSAX BUJA , . YMEHHE IPeoOpa30BhIBaTh BRIPAKEHUS, COJIEPKAIINE KOPHH, YACTO UCTIOIB3YETCS KaK B CAMOM Kypce anreOphl, Tak U B
Kypcax Te€OMEeTpUH, aJIreOphl U Havajl aHaIu3a.

IIpojomkaercs paboTa 10 Pa3sBUTHIO (yHKIIMOHATLHBIX TIpeCcTaBIeHnii oOydatommxcs. PaccmaTpusatores gynkims y=vx , eé cBolicTBa u rpadux.
[pu n3ydennn GyHKIUN y=v/X , TOKA3BIBAETCA €€ B3aUMOCBA3b ¢ GyHKIuel y = X2, rae x > 0.

I'naBa 3. KBaapatnsie ypaBHenus (21 4ac)

KBanpatHoe ypaBHeHune. @opmysa KOpHER KBapPaTHOrO ypaBHEHHUs. Penienne palioHaIbHbIX YpaBHEHUH. Pelienue 3a1a4, NpuBOIsAIINX K
KBaJI[paTHBIM YPABHEHUSIM M MPOCTEUIIINM PAlMOHAIBHBIM YPABHEHHSIM.

Henab: BeipaboTaTh YMEHUSI pelIaTh KBaJpaTHbIE YPaBHEHUS U MPOCTENIIINE pallMOHAIbHbIE YPAaBHEHUS U IPUMEHSTh UX K PELICHUIO 3ajay.

B Havasie TeMbl IPUBOIATCS MPUMEPBI PELLIEHHS HETIOIHBIX KBaIpaTHBIX YpaBHEHUN. DTOT MaTepHall cucTeMatusupyercs. PaccmarpuBatores
ITOPUTMBI PELIEHUS HEIOJIHBIX KBAPATHBIX YPAaBHEHUM Pa3JIMYHOTO BUJA.

OcHOBHOE BHUMAaHHE CIIEyeT YACIUTh PEIICHUIO ypaBHEHUH Bua ax2 + bx + ¢ = 0, rxe, a 0, ¢ ucnonb3oBanueM (popmyssl KopHei. B manHo it Teme
ydarnqecst 3HakoMsATcs ¢ popmynamu Buera, BbIpaxaromMH CBsI3b MEX/Ty KOPHSIMU KBaJIPaTHOTO ypaBHEHHU U ero kodddunrentamu. OHu
HCMOJIB3YIOTCS B JAJTbHEUIIIEM ITPU JOKA3aTEIbCTBE TEOPEMBI O PA3JI0KEHUU KBAJIPATHOIO TPEXWICHA HA JIMHEUHBIE MHOKHUTEIH.

VYuyamuecs oBlazeBaloT CriocoO0M perieH s IpOOHBIX pallMOHaIbHBIX YPaBHEHUN, KOTOPBIM COCTOUT B TOM, YTO PEllleHHE TAKUX YPaBHEHHI
CBOJMTCS K PEIIEHUI0 COOTBETCTBYIOIIUX LIETbIX YPABHEHUH C MOCIETYIONUM UCKIIOYEHUEM ITOCTOPOHHUX KOPHEI.

N3yuenne qaHHOM TEMBI TTO3BOJIAET CYIIECTBEHHO PACIIMPUTh almapaT ypaBHEHHH, UCIIOJIB3YEMBbIX [Tl PEIICHHS TEKCTOBBIX 3a]1a4.
I'naBa 4. HepaBencrtna (20 yacoB)

UucnoBblie HEpaBEHCTBA U UX CBOMCTBA. [louneHHOE ClTOKEHUE M YMHOKEHHE YHCIIOBBIX HEPAaBEHCTB. [[0rpeHOCTh U TOUHOCTH TPUOIMKEHUS.
JIuHeiiHbIe HEpaBEHCTBA C OJHOM EPEMEHHOM U UX CUCTEMBI.

He.]]b: O3HAaKOMMUTH 06y11a101111/1xc;1 C IPUMCHCHUCM HCPABCHCTB JIs1 OLICHKH 3HAYCHUN BBIpa)KeHHﬁ, BLIpa6OTaTL YMCHUC PCIIaThb JIMHEHHBIE
HCPABCHCTBA C OJIHOM HepeMeHHOﬁ Hn UX CUCTCMBI.

CBolicTBa YHCJIOBBIX HCEPAaBCHCTB COCTABJIAIOT TY 633y, Ha KOTOpOﬁ OCHOBAHO PCIICHUC JIMTHEHUHBIX HCPaBCHCTB C OJTHOM nepeMeHHoﬁ. TeopeMLI 0
MOYWICHHOM CJIOKCHHUU U YMHOKCHUHU HCPABCHCTB HAXOAAT IIPUMCHCHHC ITPU BBITIOJIHCHUHN HpOCTeﬁHlHX ynpax(HeHI/Iﬁ Ha OLCHKY BBIpa)KeHI/Iﬁ 110
MCTOAY I'PAHUII. BBoasaTcs nonaTus a0COJIFOTHOM HOFpeHIHOCTI/I 1 TOYHOCTH HpI/I6J'II/I)KeHI/I}I, OTHOCHUTEIbHOU TOTrpCIIHOCTH.

VYmMmenus MMpOBOAWUTL ACAYKTUBHBIC PACCYKICHUS ITOJTYIAIOT PA3BUTUC, KAK IMPU AOKA3ATCIBCTBAX YKA3aHHBIX TCOPEM, TAK U ITPU BBINIOJIHCHUU
yr[pa)KHCHI/Iﬁ Ha J0Ka3aTCJIbCTBA HCPABCHCTB.



B cBs13u ¢ perieHreM JTMHEWHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM AAETCS MOHITHUE O YUCIIOBBIX IPOMEXKYTKAX, BBOJSATCS COOTBETCTBYIOIIHE
Ha3BaHUs 1 0003HaueHMs. PaccCMOTpEHUIO CCTEM HEPABEHCTB C OJIHOW MEPEMEHHOH MPEIIeCTBYET 03HAKOMIIEHHE 00YyUYaIOMUXCs C TTOHATUSIMH
nepeceueHust 1 00beTMHEHUS MHOXKECTB.

[Ipu perienny HepaBEHCTB UCIIOJIB3YIOTCSI CBOMCTBA PABHOCHIIBHBIX HEPABEHCTB, KOTOPBIE PA3bsCHIIOTCS Ha KOHKPETHBIX npuMepax. Ocoboe
BHHUMAaHHUE CJICYeT yJSIUTh OTPaOOTKE YMEHHSI pelIaTh MPOCTEHIIIIe HEPAaBEHCTBA BHIA aX > b, ax < b,0CTAaHOBHUBIINCH CIICIIHAIILHO HA CIIydae,
Kxoraa, a<0.

B 31011 TEME paccMaTpUBaeTCs TaKKE PEHICHUE CUCTEM JIBYX JIMHEHHBIX HEPABEHCTB C OJTHOM NMEPEMEHHOM, B YACTHOCTU TaKUX, KOTOPHIE 3aIIMCAHbI
B BU/JIE JIBOMHBIX HEPABEHCTB.

I'naBa 5. Crenens ¢ 1eJibIM MoKa3aresjieM. JjaeMeHThI ctaTucTuku (11 yaco)
Crenens ¢ 1eqbIM [TOKa3zaTeneM U ee cBoiictBa. CtanaapTHbINA BUJ uncia. HayanbHble cBeieHus: 00 OpraHu3aiuy CTaTUCTUYECKUX UCCIIEeI0BaH Uif.

He.]'lb: BBIpa6OTaTI) YMCHHE IMIPUMCHATH CBOICTBA CTEIICHU C TECJIBIM ITIOKa3aTCJIEM B BBIYUCICHUAX U npeo6pa303aH1/1;1x, C(bOpMI/IpOBaTI) Ha4dyaJIbHbIC
MpEACTaBJICHUA O c60pe U I'PpYIIIHUPOBKE CTATUCTUICCKUX JAaHHBIX, UX H’c’ll"J'ISII[HOfI HHTCPIIPETAlNU.

B s10i1 TeMe popMynupyroTCs CBOMCTBA CTENIEHU C LIEIbIM MoKa3zaTenaeM. MeTo1 Joka3aTenbCTBa ATUX CBOMCTB MMOKA3bIBAETCS Ha IIpUMEpe
YMHO’KEHUS CTeTNeHEeN ¢ OJUHAKOBBIMU OCHOBAHUSAMU. J[aeTcsi MOHSTHE O 3alKMCH YKciia B CTaHIapTHOM Buje. [IpuBoasrcs npumepsl
MCI0JIb30BAHUS TAKOH 3amucH B pU3MKE, TEXHUKE U IPYruX 00JIacTIX 3HAHUM.

VYuamuecs noiy4aroT HauyalbHbIE IPEICTABICHUS 00 OpraHU3alui CTATUCTUYECKUX HccieoBaHni. OHU 3HAKOMSTCS ¢ MOHATUSIMU FeHepalbHOU U
BBIOOPOYHON COBOKYIMHOCTHU. [IpuBOISTCS MpUMephl IPEICTaBIECHUS CTATUCTUYECKUX JAHHBIX B BUE TAOJIUI] YaCTOT U OTHOCUTEIBHBIX YaCTOT.
OO0yyaromuMces npeagaraioTes 3a1aHus Ha HaXOKICHHE 110 TaOIHIle YaCTOT TAKMX CTATUCTUYECKUX XapaKTEPUCTHK, Kak cpe/iHee apudMeTndeckoe,
Mo/a, pa3max. PaccmaTpurBaercst BOpoc 0 HarjisAHONW MHTEPIPETALUU CTaTUCTUYeckoi nHpopMalnu. M3BecTHbIe 00y4daromuMcst CiocoObl
HArJITHOTO MPEACTABICHUS CTATUCTUYECKUX JAHHBIX C TOMOUIBIO CTOJI0YATHIX U KPYTOBBIX AMArpaMM PacIIUPSIIOTCS 3@ CUET BBEJACHUS TaKHX
MOHATHH, KaK MOJUTOH U THCTOTpaMMa.

6. IToBTOpenue (Suacos)
Hean: [ToBTOpenue, 0000IICHNE U CUCTEMaTU3allys 3HAaHUH, YMEHUI W HaBBIKOB 3a Kypc anreOpsl 8 kiracca.
9 kyacc

IToBTOpeHue (24)
KBapgpatnuHaa pyHkuuna(244)

[Tonsitue Gpynkuu. O6macTh onpeaeneHus U 06aacTs 3HaueHul Gpynkuun. CoiictBa ¢pyHkiuu. KBagpatHslil TpexuieH U ero kopHu. Paznoxenue
KBaJ[paTHOTO TpeXwIeHa Ha MHOXHTENH. Pelienue 3aau myTeM BbIICICHUS KBaIpaTa JIBYWIeHA U3 KBaJpaTHOro TpexwieHa. OyHKIus y = ax2 , eé
rpa¢uk u cBoiictBa. I'paduku pynkuunit y =ax2 +nu y = a(x — m)2. [locrpoenue rpadpuka kBaapatuuyHoi ¢pynkuuu. [Ipocreitmme
npeobpazoBanus rpapukoB pyHkuuid. Crenennas Gynkuus. Kopens n-ii creneHu.



JononuutensHo: J[pobHo-nmuHeiHas ¢yHkius u e€ rpaduk. CTeneHb ¢ paluoHAIbHBIM TIOKA3aTEeIeM.
YpaBHeHUsI H HEPABEHCTBA € OJJHOM nMepeMeHHOi (124)

Lenoe ypaBHeHHE U ero KOpHU. J[poOHbIe panmoHanbHble ypaBHeHH. HepaBeHCTBa BTOPOIi CTETIEHH ¢ OJTHOW IepeMeHHOM. Pemenne HepaBeH cTB
BTOPOM CTENEHM C OJHOU ITIEPEMEHHOM. Penienne HepaBeHCTB METOOM HHTEPBAJIOB.

HononuautensHo: HexkoTopble MpruéMbl pelIeHHs LENbIX YPAaBHEHHUIM.

YpaBHeHusI H HEPABEHCTBA ¢ ABYMs nepeMeHHbIMH(164)

VYpaBHeHuUe ¢ IByMs IEpeMEHHBIMU U ero rpaduk. ['padudeckuii crocod pernieHus: CUCTeM ypaBHeHUH. Peenne cucreM ypaBHEHH BTOpO
creneHu. Permenue 3a1a4 ¢ MOMOIIBIO CUCTEM YpaBHEHUM BTOpO# cTenenu. HepaBeHncTBa ¢ qByms nepeMeHHbIMU. CHCTEMbI HEPABEHCTB C IBYMS
MepeMEHHBIMHU.

JonomHauTtensHO: HekoTopele NpréMBI PELIEHNs] CHCTEM YPaBHEHUN BTOPOU CTEIEHU C IBYMs IEPEMEHHBIMH.

IIporpeccuu(154)

[TocnenoBarenbHOCTH. ApudmeTndeckas nporpeccus. Popmyna n-ro uiaeHa apupmeTndeckoi nmporpeccu. CyMMa MepBbIX N YWICHOB
apudmMeTnyecKo nmporpeccuu. ['eomerpudeckas nporpeccusi. Dopmysna n-ro wieHa reoMeTpuueckoi nmporpeccur. Cymma mepBbIX N 4ICHOB
reoMeTpuyueckoi mporpeccuu. beckoHeyHo yObIBaroIire reOMETpHUECKrUe MPOrpecCuu.

JononHuTensHo: MeTo1 MaTeMaTU4eCKON HHIYKIIHH.

JieMeHTbl KOMOMHATOPUKHN U TeOpuH BepositHocTel (134)

HpI/IMepH KOM6HH&T0pHBIX 3ajaay. HepeCTaHOBKI/I. Pasmemenus. Couetanusa. OTHOCHTEIbHAS YacTOTa CHy‘i&ﬁHOFO COOBITHS. BepOHTHOCTb
PaBHOBO3MOKHBIX COOBITHIA.

JononuutenbHOo: CI0KEHUE U YMHOKEHHUE BEPOSTHOCTEH.
IMoBTOopenue. Pemenne 3axa4q(174)

3akpernieHne 3HaHUH, YMEHHI U HABBIKOB, MOJYYEHHBIX HA YpOKax Mo Kypcy anredpsl 9 knacca. [ToarotoBka kK UTOrOBOM aTTeCTallUU 110
mporpaMme o0Iiero oopa3oBaHus.



TemMaTnuyeckoe NJIAHUPOBAHME C ONPeieIeHHEM MJIAHUPYEMbIX Pe3yJIbTATOB YUeOHOit

Kon- o
Howmep Corepranue matepHaa 50 MnaHvpyemble pesynstaTbl yyebHOM
naparpada HaCOB AeATeNbHOCTU yYaLLMXCA
7 Kjnacc
I'masa I. TToBTOpEHHE 5 HaxoauTh 3Ha4€HHS YMCIOBBIX BBIPAXKECHUH,
BeipakeHus1, TOKIECTBA, YPaBHEHUS 21 a TaKKe BBIPAXEHHM C MEepeMEHHBIMU IPHU
1 BbIpaskeHust 4 YKa3aHHBIX 3HAYEHUAX MIEPEMEHHBIX.
2 IIpeoGpaszoBanus 4 Hcnonp3oBaTh 3HaKUM >, <, quTaTth "
BBIPAKCHHIT COCTaBIIAATh JBOMHBIE HEpaBEHCTBA.
3 Kontpomnsaast pabora Nel 1 Boinonuate npocreiimme mpeodpazoBaHUSL
4 VYpaBHEHHS c OJIHOI ] BBIPa)KCHHI: MIPUBOJIUTH MoJI00HBIE
IIepeMEHHOI cliaraemble, PacKpbIBaThb CKOOKH B CyMMe
CTaTHCTHUYCCKUE 3 WJIM PA3HOCTH BBIPAKEHUU.
XapaKTePUCTUKH Pemate ypaBHeHus Buga NOpU Pa3IUYHBIX
KonrpounbHas pabora Ne2 1 3HaYeHMsIX a ¥ b, a TakkKe HecIOXKHbIe
YpaBHEHUS, CBOASAIINECS K HUM.
Ucnonws3oBaTh anmapar ypaBHEHUH JUIs
peleHus TEKCTOBBIX 3a/1a4,
MHTEPIPETUPOBATH pe3yIbTar.

ACHATECJIbHOCTH



Hcnonb3oBath MpOCTENILINE
CTaTHUCTUYECKUE XaPAKTEPUCTUKU (CpeaHee
apupMeTHIecKoe, pa3Max, Mojaa, MeIuaHa)
JUId aHallM3a psiia JTAHHBIX B HECIJIOXKHBIX
CUTYaIUSIX.

Borancnare 3HaueHust (QyHKIWHU, 33TaHHOU
GopMyIIOH, COCTABIATH TAOIUIBI 3HAYCHHIA
¢ynknun. Ilo rpaduxy pyHkumm HaxoaAuTH
3HaueHWe  (QYHKIUM 10  U3BECTHOMY
3HAYEHHUIO apryMEeHTa U pellaTh oOpaTHYo
3amady.  Crpoutb  rpagukud  mpsMoi
MPONOPIUOHAIIBHO CTH 51 JIMHENHOM
(yHKLIMM, ONUCHIBaTh  CBOMCTBA  3THUX
¢ynkuuid. IloHuMmaTh, Kak BIMSET 3HAK
kodhdunmenTa k Ha pacrnonoxeHue B
KOOp/AWHATHON MJI0CKOCTH rpaduka
GbyHKIUY , TAE , KaK 3aBHCHUT 3HAYCHUH K u
b B3auMHOE pacrosiokeHue AByX (QyHKIUMI
Buga . MutepmperupoBath  rpaduxu
peanbHBIX 3aBUCUMOCTEH, OIUCBIBAEMBIX
dbopmynamMu BUAA , TIE H .

BbruncnsaTe 3HaueHus BbIpaXXEHUN BUIA
e a — TMpOW3BOJBHOE YHCIO, N —
HaTypajJibHOE YMCIIO0, YCTHO U MUCHBMEHHO, a
Takke C  [OMOUIbI0  KaJIbKYISTOpA.
DopMynupoOBaTh, 3aIKChIBaTh B
cuMBoJInyeckoi ¢opme u 000CHOBBIBATH
CBOIICTBa  CTENEHUM C  HATypaJbHBIM
noka3zaTelieM. [IpumeHsTH CBOIiCTBa
CTeNeHH sl MpeoOpa3oBaHMs BBIPAKEHUH.
BoInonHATE  yMHOXEHHE OJHOYWICHOB U
BO3BEJCHHE  OJHOWICHOB B  CTEICHb.
Crpoutp rpaduxu bynkuud , . Pemath
rpa¢puyecku ypaBHeHHMs , rie k u b —
HEKOTOpBIE YHCIIa

I'maBa II. @yHKIIMU 11
5 OYHKIMHU U UX IpaduKu 5
6 Jluneiinas GpyHKUIUSA 5
Konrponbsnas padora Ne3 1
ImaBa III. crenmeHp ¢ HaTypaJIbHBIM 11
MOKa3aTeseM
CreneHb U ee CBOKWCTBA 5
7 OnHOWIEHBI 5
8 KonTponwsnas padora Ne4 1
I'masa V. MHOTOUIEHBI 17
9 | Cymma u pasHOCTh 4

3anuceIiBaTh MHOTOYJICH B CTaHJapTHOM
BUAC, OIPCACIATL CTCIICHb MHOTOYJICHA.




MHOTOUJIEHOB BbinonHATE  COXKEHHWE W BbIYMTAHUE
10 [IpousBenenue oaHOUIEHA 5 MHOTOWIEHOB, YMHOXEHHME OJIHOWIEHAa Ha
1 MHOTOUJIEHA MHOTOYJIEH. BoinonHATe  paznoxeHue
Konrponbnas padora Ne5 1 MHOT'OYJICHOB HAa MHOHUTEIH, HCIONIb3Ys
11 IIpousBenenue 6 BBIHECEHNE MHOXKUTEIS 32 CKOOKH M CIIOC00
MHOTO4YJICHOB rpynnupoBku. lIpumensates nedcTBus ¢
Konrponbnas padora Ne6 1 MHOT'O4JICHAMH pu peneHun
pa3HOOOpa3HBIX 3ajad, B YAaCTHOCTH IIPHU
pELIEHUH TEKCTOBBIX 3a7ad C IOMOIIbIO

YpaBHEHUM.
ImaBa V. @opmynsl COKpaIIEHHOTO 18 | [Joka3piBaTh  CHpaBeJIMBOCTh  (POpMyn
YMHOXEHHUSI COKpAILEHHOTO YMHO)XEHHUS, IPUMEHATh UX
12 KBagpar cymmbl u kBagpar 5 B NpeoOpa3oBaHUAX IIEJIbIX BBIPAXKEHUH B
paszHocTu MHOTOWIEHBI, a TaKXe IS Pa3JIoKEHUS
13 Pasnocte KBaJparToB. 5 MHOTOYJICHOB Ha MHOXHUTEIIN.
CyMMa u pa3HOCTh KyOOB Hcnonb3oBaTh pasnuyHble MpeoOpazoBaHUs
Konrponbshas padora Ne7 1 LEIbIX  BBIPAKEHHM  IIpU  pELICHUH
14 [IpeobpazoBanme EJIBIX 6 YpaBHEHUH, JOKA3aTelIbCTBE TOXKIECTB, B
BBIpAKEHUI 3alayax Ha JIeIUMOCTb, B BBIYMCIECHUU
KonTponwsnas padora Ne8 1 3HAYEHUH  HEKOTOPBIX  BBIPAKEHUH  C

IIOMOIIBIO KAJIBKYIISITOpa

Imaa  VI. Cucrembl  JHHEHHBIX 14 Onpenensite, ABISIETCA JW Tapa YHUCEN
YpaBHEHHH pELICHHEM [aHHOTO YPaBHEHUSA C JBYMS
15 JluHeitHble ypaBHEHUA C 4 nepeMeHHbIMH. Haxoaute myrem mepebopa
JBYMSI IIEPEMEHHBIMU U UX LeJIbIe PELICHHs JIMHEHHOTO YpaBHEHUS C
CHUCTEMBI nByMs. 1nepeMeHHbIMU. CTpouth rpaduk

16 Pemienue CUCTEM 9 YpPaBHEHUSA
JIMHEWHBIX YpaBHEHUHN N Pemates rpaduyeckum crocobom

Konrponshas padora Ne9

CUCTEMBbl JIMHEHHBIX ypaBHEHUH C JBYMs
HEPEMEHHbBIMH. [TpumeHsTH croco6
HOJICTAHOBKM U CIIOCOO  CJIOXKEHHUs MpHU
pELICHUM CUCTEM JIMHEMHBIX YpaBHEHUH C
NBYMs TEepeMEHHBIMU. Pemarh TEKCTOBbIE
3a/1auu, UCIOJIb3Ys B KauyecTBe
asreOpandeckoit MOJIENH CUCTEMY
ypaBHeHUi. MHTepnpeTnpoBars pe3ynbTar,
NIOJIyYEHHBIN IPU PEIIEHUN CUCTEMBI.




IloBTOpeHue 5
HToroBast KOHTpOJIbHAs paboTa 1
Uroro 102
8 Kiacc
I'maBa I.IloBTOpeHue 3 DopMynupoBaTh OCHOBHO€ CBOMCTBO
PanmonansHeie 1pobu 23 palMoHaIBHON IPOOU U MPUMEHSTH €ro IS
1 Panmonansubie aApodu u Ux 5 npeoOpa3zoBanusi  ApoOeil.  BrImoyHATH
CBOIiCTBa CIIO)KEHHE, BbIUUTAHUE, YMHOXXEHUE U
2 CymMma 1 pa3HOCTh Jpooeit 6 JeneHne apo0eil, a TakKe BO3BEACHHUE
Konrponbshas padora Nel 1 IpoOu B CTeNeHb. BBINOMHATH pa3iIuvHbIE
3 [IpousBeneHne u YacTtHOE 10 | mpeoOpa3oBaHus paLMOHAIBHBIX
npooeit BBIP@KEHH, JTOKAa3bIBaTh TOXKIECTBA. 3HATH
Konrponbshas padora Ne2 1 cBOIicTBa (PyHKIHMH , U YMETb CTPOWUTH €€
rpajuk. Hcnonp3oBaTh KOMIBIOTED IS
UCCIIEZIOBAHUS  TOJOXEeHUs Tpaduka B
KOOPIMHATHOM IJIOCKOCTH B 3aBUCHMOCTH
ot k.
I'masa II. KBagparHbie kopHU 19 [IpuBoUTh TNpHUMEPHI PANMOHAIBHBIX H
4 JleiicTBUTENbHBIC YHCIA 2 AppaIiMOHAIIBHBIX YHUCeN. Haxoguth
5 Apudmernueckuii 5 3HaYeHHUs] apUPMETHUYECKHX KBaJPaTHBIX
KBaJIpaTHbII KOPEHb KOpHEH, HCIoNb3ys NpU HEOOXOAUMOCTH
6 CaoiicTBa 4 KaJbKyIsATOp. Jl0Ka3bIBaTh TEOPEMBI O KOPHE
apumeTuyeckoro U3 TPOU3BEACHUSA M JApPOOH, TOXKIECTBO
KBaJIpaTHOTO KOPHS OpPUMEHSITh WX B IPeoOpa3oBaHUAX
KonrponbHas pabora Ne3 1 BBIPAKEHUM. OcBobox1aTbest oT
7 IIpumenenue CBOMCTB 6 UPPAMOHATIFHOCTH B 3HaMEHATENAX JIpo0eit
apumeTuyeckoro BUJIa . BRIHOCUTH MHOKUTENB 32 3HAK KOPHS
KBaJIpaTHOTO KOPHS U BHOCUTb MHOXHUTENb IOJ 3HAK KOPHSL.
Konrponbhas pabora Ned 1 Hcnonp3oBaTh  KBajpaTHbIE KOPHU UL
BBIPAXKCHUS IIEPEMEHHBIX u3
TreOMETPUUECKUX U (U3NYECKUx (Gopmyi.
Ctpouth  rpaduk  QyHKUUH u




WITIOCTPUPOBATh Ha rpauke ee CBOWCTBA

I'masa I1I. KBagparHble ypaBHEHUs 21 Pemare kBanpartHble ypaBHeHus. Haxomuts
8 KBagparHoe ypaBHEHHE H 11 oJ00POM KOPHH KBaJpaTHOTO YPaBHCHHSI,
€ro KOpHU UCIoap3ys Teopemy Buera. Hcciemosarb
Konrponbnas padora Ne5 1 KBAJIpaTHbIE YPABHEHUS 10 JUCKPUMUHAHTY
9 JpoOHble  panHroHAIBHBIE 8 u  kodpdunmentam. Pemare  apoOHBIE
ypaBHEHUS palMOHAJIbHBIE YPABHEHMSI, CBOJ PELICHUE
Konrponbsnas padora Ne6 1 TAaKUX YPaBHEHUN K PELICHHIO JIMHEHMHBIX U
KBaJPAaTHBIX YPaBHEHHUH C MOCIEAYIOIINM
UCKJIIOUEHUEM  TOCTOPOHHHUX  KOpHEH.
Pemars TekcToBble 3adauM, HCIONb3YS
KBaJIpaTHbIE U JPOOHbIE YPABHEHHUS.
I'maBa IV. HepaBeHncrBa 20 | ®opmynupoBaTh U JI0Ka3blBaTh CBOWCTBa
10 UucnoBsle HEpaBEHCTBA U 8 YUCJIOBBIX  HEpaBeHCTB.  lcmonb3oBaTh
UX CBOMCTBA anmapar HEPaBEHCTB IOE OTICHKH
Konrponbshas padora Ne7 1 MOTPEIIHOCTH U TOYHOCTHU TNPUOTMKEHUS.
11 HepaBenctBa ¢ omHOW 10 Haxomute miepecedeHne u oOBeAMHEHUE
MEPEMEHHOMN U UX CHCTEMBbI MHOKECTB, B  YaCTHOCTH  YHCIOBBIX
KonTponwsnas padora Ne8 1 IIPOMEKYTKOB.
Pemare nuHeiiHble HepaBeHCTBa. Pemarh
CUCTeMBbl JIMHEWHBIX HEPAaBEHCTB, B TOM
YHCclie TakuX, KOTOpbIE 3allHiCaHbl B BHJIE
JIBOMHBIX HEPABEHCTB
I'maBa V. CrereHp c 1EJILIM 11 3HaTh ONpPEACIICHUE U CBOMCTBA CTENEHU C
roKa3aresieM. JJIeMEHThbl CTaTUCTHKU HeNnbIM TokaszareneM. [IpumeHsTh cBOMCTBa
12 Crenenb c LEJTbIM 6 CTEIIEHU C LENbIM II0Ka3areiaeM IIpU
MOKa3aTeJIeM U €€ CBOMCTBA BBIIIOJTHEHUH BBIYHUCIICHUI u
Konrponshas padora Ne9 1 npeoOpa3oBaHUM BBIPAKEHUI.
13 DJeMeHTHI CTaTUCTUKU 4 Hcnonb30BaTh 3anKcCh Ynced B CTAHAAPTHOM

BUJIC IS BBIPAKCHHUS M COIOCTABJICHUS
pa3MepoB 00BEKTOB, JUTUTEIBHOCTH
IPOLIECCOB B OKPYXKAIOLIEM MUPE.

[IpuBOANTE MpPUMEPBI PENPE3EHTATUBHON U
Hepenpe3eHTaTUBHOM BBIOOPKH. M3BieKkarh
uHpOpMaIMI0 M3  TaOMUI[ 4acToT U




OpraHu30BBIBaTh MH(POPMALMIO B  BHIE
TaOJIMI YaCTOT, CTPOUTH HHTEPBAIBHBIN P,
Hcnonb30BaTh HANIAIHOE IIPEACTABICHUE
CTaTUCTHYECKOM HWHpOpManmuu B  BHIE
CTOJIOYATBIX W KPYIOBBIX  JHArpamm,
IIOJIATOHOB ¥ TUCTOI'PAMM

IloBTOpEeHne 5
[ToBTOpEHME, N3yUEHHOTO B § Ki1acce
Wrorosast koHTpoJIbHAs paboTa 1
Hroro 1029
9 kacc
I'masa I.IloBTOpEeHUE 2 Breruucnsate 3HaueHus QyHKIUH, 3aTaHHOMN
KBagparuunas QyHkuus 24 dopmynol, a Takke JABYMS M TpeMms
1 DYHKIIMY U UX CBOWMCTBA 5 dbopmynamu. OnuceiBaTh CBOMCTBa
2 KBagpatHsliil TpexuineH 5 ¢yHKUMH Ha OCHOBE HUX TIpaduuecKkoro
Konrponbshas padora Nel 1 MIPEACTABIICHMUS. WNHuTtepnpeTupoBaTh
3 Ksanparnunas QyHkuus u 7 rpaduxu peabHBIX 3aBUCHUMOCTEH.
ee rpauk [Toka3pIBaTh CX€MaTHMYECKH IOJO0XKECHHAE Ha
4 Crenennas GbyHKIHS. 2 KOOPIMHATHON IIJIOCKOCTH rpadukoB
Kopens n-oit crenenun 1 ¢bynkuuit . Crtpouth rpaduxk QyHKIUH ,
KonTponwsnas pabora Ne2 1 YMETh YKa3blBaTb KOOPAMHATHl BEPIIUHBI
napaboJibl, €e 0Cb CUMMETPUH, HAIIPABICHUE
BETBEH mapaloJIbl.
N3o0paxkarb CXEMaTHYECKU rpaduk
(GYHKIMM ~ C YETHBIM M HEYETHbIM N.
[Tonumars cMmblich 3anuceil BUaa U T.1., TIe a
— HekoTopoe uucio. VimMers mpencrabieHue
O HAxXOXJECHUU KOpHEH n-oil cremeHu c
IOMOIIBIO KAJIBKYJISATOpA
I'maBa II. YpaBHEHMS M HepaBEeHCTBA C 12 | Pemiate ypaBHEHUS TpETbed U 4YETBEPTON
OJIHOW ITEPEMEHHOM CTEIEHH C IIOMOLIBIO PpA3JIOKECHUS Ha
5 YpaBHeHU C OJTHOM 8 MHOJKUTEIIN U BBEJIEHUS BCIIOMOTaTEIbHBIX
NIEPEMEHHON IIEPEMEHHBIX, B  YacCTHOCTM  pellaTh
6 HepaBenctBa ¢ oxHou 5 OUMKBaJpaTHbBIE YpaBHEHUS. Pemarp

IIEPEMEHHON

)IpO6H]':>Ie pallMOHAJIbHBIC YPpaBHCHUSA, CBOJA




Konrponbhas pabora Ne3 1 UX K LIEJIbIM YPaBHEHUSM C IOCIEAYIOLIEH
IIPOBEPKO KOPHEH.
Pemate HepaBeHCTBa BTOpPOM  CTEIEHH,
UCTIONB3Yd Tpaduveckue MpeacTaBICHUS.
Hcnonb3oBaTh METOA HMHTEPBAIOB  IIpU
pElIEeHUH pallMOHAIbHBIX HEPABEHCTB.
I'maBa III. YpaBHEHMS M HEpaBEHCTBA C 16 | Ctpoutp Trpaduku ypaBHEHUH C JIBYMS
JIBYMsI IEPEMEHHBIMU IEPEMEHHBIMH B IPOCTEMIIUX Cllydyasx,

7 VYpaBHeHUs B JIBYMsI 12 | xorma rpadpukoM  sBISeTCA  IpsiMas,
[IepEMEHHBIMU u 170'¢ napaboina, runepoona, OKPY’KHOCTb.
CUCTEMBI Ucnonp3oBath ux s rpaduyecKoro

8 HepaBenctBa ¢ nByms 4 peleHuss CHCTEM YPaBHEHHH C  JIByMs
MepEeMEHHBIMU u 175 NEePEMEHHBIMH.

CUCTEMBI Pemarpy crnocoOOM MOJICTAHOBKU CHCTEMBI
Konrponbnas padora Ned 1 JIByX YPaBHEHHU C JIByMsI ITIEPEMEHHBIMH, B
KOTOPBIX OJIHO ypaBHEHHE MEpPBOM CTENEHH,
a Ipyroe — BTOPOM CTEIEHH.
Pemarpy TekcToBBIE 3a7auM, MCIONB3YS B
KauecTBe areOpandyeckoil MOJEIN CHUCTEMY
YPaBHEHUU C IByMs IIEPEMEHHBIMH; peIlaTh
COCTaBJICHHYIO CHCTEMY, HHTEPIPETUPOBATh
pEe3ynbTar.
Imaa  IV. Apubmernueckas U 15 [IpuMeHATh WHIEKCHOE 0003HAYeHUE IS
reOMETPHYECKasl IPOrPECCUU YWICHOB mocienoBarensHocTed. IIpuBonuth

9 Apugpmernueckas 8 IPUMEPBl  3alaHus  IOCJIEAOBATENBHOCTEN
IIPOrpeccus (Gopmyn0ol n-ro wieHa U PEKyppeHTHOU
KonTponwsnas padora Ne5 1 bopmyrnoit.

10 I'eomerpuueckas 5 BriBoguTh (hopmyIbl n-ro YJieHa
IIPOrpeccus apupmeTHyecKoi IIPOrpeccuu u
KonrponbHas padora Ne6 1 TFEOMETPUUECKOM  NPOTPECCUM,  CYMMBI

HEepBbIX N WIEHOB apudMeTHueckod u
TFEOMETPUUYECKOM  NPOrpecCHi,  pellaTh

3aJa4d C UCIOJIb30BaHHEM 3TUX (hopMyil.
Jloka3pIBaTh XapaKTEPUCTUYECKOE CBOMCTBO
apupMeTHUecKol M TeOMEeTpUYECKOU
IIPOTPECCUM.

Pemare 3agauM Ha CIIOXKHBIE ITPOLIEHTHI,




HCIIOJIb3YA npu HCO 6XO,Z[I/IMO CTH

KaJIbKYJISITOP
I'maBa V. DnemeHTbl KOMOWHATOPUKU U 13 BeimonauTe  Tepebop BceX  BO3MOXKHBIX
TEOPHUH BEPOATHOCTEN BapUAHTOB Uil Tiepecuyera OObEKTOB U
11 OneMeHTHl KOMOMHATOPUKU 9 KOMOMHAITHH. [IpumensTs IIPaBUIIO
12 HavanbHbie CBEJICHUS 3 KOMOMHATOPHOTO YMHOKCHHUSI.
TEOpUHU BEPOSTHOCTEN PacriozHaBaTh 3a7a41 Ha BBIYUCIIEHUE YHUCIIA
Konrponbsnas pabora Ne7 1 MEPECTAaHOBOK, Pa3MEIICHUMN, COYETAaHUU U

IPUMEHSTh COOTBETCTBYIOIIHE (DOPMYIIBL.
BbruncnaTe 4acToTy ciay4yailHOro coOBITHS.
OueHuBarb  BEPOSITHOCTh  CIIy4allHOTO
COOBITHS c MTOMOIIBIO 4acTOTHI,
YCTaHOBJIEHHOM ONBITHBIM IyTeM. Haxonuts
BEPOATHOCTh  CIy4allHOro coOBITHUS Ha
OCHOBE KJIACCHYECKOTO ONpeNIEIeHUS
BEPOSITHOCTH. [IpuBOouTH MIPUMEPHI
JIOCTOBEPHBIX Y HEBO3MOXHBIX COOBITUI

IToBTOpEHME 17

Utoro 99y

®OPMBbI U CPEJACTBA KOHTPOJIA
KoHTpomnb ocyiiecTBiaseTcs B BUAE CaMOCTOSTEIbHBIX padoT, 3au€TOB, MUCbMEHHBIX TECTOB, MATEMaTHMYECKHX AMKTAHTOB, YMCIIOBBIX
MaTeMaTU4YECKUX IUKTAHTOB I10 TEME YPOKa, U, KOHTPOJIbHBIX pPabOT MO pazjesiaM yueOHHUKA.
Dopmuvl KOonmponn
o YCTHBIN CYET
¢ YCTHBIN ONIpOC
o OpoHTAIBHBIN ONPOC



o CamocrostenbHas paboTta

o MlnuBuayansHOE 3aaHUE

e MaremMaTuueckui TecT

e MareMaTHu4eCcKuid TUKTaHT

¢ B3auMOKOHTpPOJIB

o KonTtposnsHas pabora
Kontponbasie pabotel u3 cOopuuka: Ilporpammsl o0ieoOpa3oBaTelbHBIX YupexaeHud. Anredpa 7-9 kiaccel (0a30BbIi ypoBeHb ), - M.:
[Ipoceemenue, 2009, cocraButens bypmucrposa T. A.)

7 KJace

Z

Tema

BxomHOW KOHTPOJIb

KonTponsnas pabora Ne 1 «Beipaxenus. ToxaectBay

Kontponbnas padorta Ne 2 «YpaBHeHus»

Kontponbhas padoTta No 3 «DyHKIIUN»

KonTpomnsnas pabora Ne 4 «CteneHb ¢ HaTypaJIbHBIM MOKa3aTeIeM»

PyGexHas koHTposibHAs paboTa Ne 5 «MHOTOUIEHBD)

KonTpomnsnas pabora Ne 6 «IIponsBeneHne MHOrO4JIEHOBY

KonTpomnbnas pabora No 7 «Dopmyibl COKpAIIEHHOTO YMHOKEHUS

QXN W)=

KonTtponbHas padoTta Ne 8 «I[Ipeobpa3oBaHue 1ENIbIX BBIPAKEHUI))

10. | UtoroBslii KOHTPOJIb

11. | KontpomnbHas padota Ne 9 «CucTemMbl IMHEHHBIX YPaBHEHUN»

8 kiaace

Ne Tema

BxonHo# KOHTpPOJIb

KontponbHas padorta Ne 1 «Panmonanbubie 1poom»

KonTtponbHas padota Ne 2 «PamuonanbHbIe JpoOny

Kontponbras padota Ne 3 «KBaapaTrHbie KOpHIY

PyGexnas konTposibHas pabota Ne 4 «KBagpaTHbie KOpHI»

KonTtpomnsnas pabora No 5 «KBagparHbeie ypaBHEHHD

KonTtpomnsnas pabora No 6 «KBagparHbele ypaBHEHHD

KonTtponsnas pabora Ne 7 «HepaBeHcTBa»

Sed Sl Bl Ko KSdl ol Ko I o

KonTposnpHas padota Ne 8 «HepaBencTay

-
©

Wtorossiii KOHTPOJIb

-
=

KonTtpomnsnas pabota Ne 9 «CteneHs ¢ 1eIpIM noka3aTesneM. DIEMEHThl CTATUCTUKIDY

9 kjaacce



Tema

z

BX0J1HOW KOHTPOJIb

KontposnsHas padora Ne 1 «KBagpaTHblii TpexXuieH

Kontponpnas padora Ne 2 «KBanparnunas QyHKIHsD

PyGexnas konTposbHas paboTta Ne 3 «YpaBHEHUS M HEPABEHCTBA C OJJHON TIEPEMEHHOID)

KonTposnbHas pabota Ne 4 «YpaBHEHUs 1 HEPABEHCTBA C JIBYMSI IEPEMEHHBIMI

KonTponbhas pabora Ne 5 «Apudmerndeckast Iporpeccus»

KoHnTposabHas pabora Ne 6 «I'eomeTpudeckasi IpOrpeccus»

KoHTposabHas pabora Ne 7 «1eMeHTbl KOMOMHATOPUKU U TEOPUH BEPOSITHOCTEI

e Sel Il Kol KAl Bl R d I e

HTtoroBsiii KOHTPOJIb

B TemaTHueckoM IUIaHUPOBAHWU NPETYCMOTPEH KOHTPOJIb 3HAHUM y4JalIMXCs MO OCHOBHBIM CTEPYKHEBBIM JIMHUSAM MaTEeMaTHKU B KaXJA0M
KJiacce.
Cucrema MOHHUTOpPHUHIA YPOBHS 00s3aTeNbHON HOJITOTOBKH yJamuxcs o HaunOoJee
BAKHBIM TeMaM 0a30BOr0 KOMIIOHEHTa MaTeéMaTUKU TNpoOBOAUTCA B (opMe TecTa WIM CaMOCTOSITEIbHOW paboThl (BpeMs MpoBeneHus S-
20 MunyT) ¢ nuddepeHIPOBaHHBIM BbICTABICHUEM OTMETOK.

Y4eOHO — MeTOAUYECKOE M MATEPUAIBHO — TEXHHYECKOe olecredeHue 00pa3oBaTeibHOI0 npouecca
7Txnacc

1.MaxkapsrueB, FO.H. u np. Anrebpa 7 knacc: yueOHuUK 1t 00meobpa3oBaTenbhbix yupexaenuit. Ilon pemakmueit C.A. TemsikoBckoro, 2014.
2.Munarok H.T'., [llneikoBa W.C. PaGouas terpans 7 kinacc. M.: [Ipocsemenne, 2014.

3. Munatok H.I'., HlneikoBa NU.C. Metoanueckue pekoMmennanuu 7 kiace. [Tocodbue mst yuurtens M.: Ilpocsenienue, 2014.

4.I'nazkoB FO.A., l'anamBunu M. 5. KonTponbHble n3mMepuTeabHble MaTepuaisl anredpa 7 kiaace. M. M3aarenscTBo «OKk3amen», 2014,
5.KoxoB B.U., KpaiineBa JI.b. Ypoku anreOps! B 7 knacce: kaura uist yuutens. M.: Ilpocsemnienue, 2013.

6.dynaunsia HO.I1., Kponrays B.JI. Tematudeckue tectsl 7 kinacc. M.: IIpocsemenue, 2013.

8Kkiacc



1.Makapsrues, FO.H. u np. Anrebpa 8 kiacce: yueOHuK i o01ieoopazoBarenbHbIxX yupeskaenuid. [1o pepakuueit C.A. TensikoBckoro, 2014.

2.Munmiok H.I'., [llneikoBa U.C. Pabouas Terpaap 8 kimacc. M.: [Ipoceemenue, 2014.

3.Koxos B.U., Maxkapsrues FO.H., Munmtok H.I'. lunaktuueckue marepuanst 8 kinacc. M.: IIpoceemenue, 2014.

4. Qynuuueid F0.11., Kponrays B.JI. Tematuueckue tectsl 8 knacc. M.: Ilpocsemenue, 2012.

5.I'mazkoB FO.A., Bapmasckuit U.K., I'anamsunu M.S. Tectsl o anredpe 8 knacc. M.: M3natensctBo «Ok3amen», 2013.
6.Koxos B.U., KpaiineBa JI.b. Ypoku anreops! B 8 kinacce. Kuura anst yuurens. M.: [1pocsemenue, 2013.

9kiacc

1.Makapsiues, FO.H. u np. Anredpa 9 xiacc: yaedbnuk as o0meobpazoBarenbHbix yupexaeHui. [lo penakiueit C.A. TensikoBckoro, 2014.
2.Mungrok H.T'., IllneikoBa U.C. Pabouas Terpaap 9 knacc. M.: IIpocBemenue, 2014.

3.Koxos B.U., Maxkapsrues FO.H., Munmarok H.I'. lunaktuueckue matepuanst 9 kiacc. M.: [Ipocsemenune, 2014.

4 Nynauisia FO.I1., Kponrays B.JI. Tematuueckue Tectsl 9 kacc. M.: [Ipocsenienue, 2012.

5.I'mazkoB 10.A., Bapmasckuii UK., I'anamsumm M. . Tectsl o anredpe 9 xmacc. M.: U3parensctBo «OKk3ameny, 2013.

6.I'mazkoB 1O.A., Bapmasckuii W.K., INanamBuimu M.Sl. KOHTpOJBHO H3MEpPHUTENbHBIC MaTepuaibl mo anredpe, 9 kmacc. M.: M3garenbcTBO
«Dx3amen», 2014

7.Koxos B.U., KpaiineBa JI.b. Ypoxu anre6ps! B 9 knacce. Kaura s yuurens. M.: [Ipocsemenne, 2013.

o  HUngpopmayuonnwie pecypcol

e Enunas xosuekiums [{udpossix O6pazoBatenbubix Pecypcoshttp://school-collection.edu.ru/

e IIpoekT denepanbHOro meHTpa HHPOPMAIHOHHO-00pa3oBaTeIbHbIX pecypcos (PIIUOP http://www.fcior.edu.ru
e [lopran undopmarmonnoi noiepxkku EI'D http://ege.edu.ru/

e Karanor o0pa3zoBarensHbix pecypcos cetu Murepuer http://katalog.iot.ru/

e JlumakTuueckue Matepuaibl 1o HHOpMaTHKe U MaTeMaTHKe http://comp-science.narod.ru

www.festival. 1september.ru -5 umy Ha ypok MaTeMaTuku (METOAUYECKUE Pa3pabOTKH);
-WWW.pedsovet. ru -Ypoku, KOHCIIEKTBI;
-WWW.Prosv.ru — caiit uatepaer-nogaepxku Y MK non pepakiueit A.Jl. AnekcanapoBa u ap.;

-www.infourok.ru/matematika - xpaHumuIIIe HHTEPaKTUBHBIX JICKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://ege.edu.ru/
http://katalog.iot.ru/
http://www.prosv.ru/
http://www.infourok.ru/matematika

-http://fcior.edu.ru - xpaHunuIne HHTEPAKTHBHBIX AIEKTPOHHBIX 00Pa30BaTEIbHBIX PECYPCOB;
-http://www.numbernut.com/ — Bce 0 MaTeMaTHKe

-http://www.math.ru — yauBHUTEIbHBII MUP MATEMATUKH,

-http://physmatica.narod.ru — «®u3maruka». OOpa3oBaTeNbHbIA CAUT MO (HU3UKE ¥ MATEMATUKE ISl ITKOJIBHUKOB, UX POJUTENICH U 11e1aroro.;
-http:www.int.ru — ceTb TBOPYECKUX YUUTEICH;

-http://methath.chat.ru — Metoauka npenoaBanus MATeMaTHKH

-http://teacher.ru — «Yuurens.py»;

-http://eqworld.ipmnet.ru/indexr.htm — Mmup MaTeMaTHYECKUX YDABHEHUN

-http://mathc.chat.ru — Martemarndecknii KUIEHIOCKOI, ciaydan, (OKYCHI, MapaIOKCh

. MaTemaTuka 1 MaTeMaTUK{, MaTeMaTrka B ku3HU. Ciaydau u 6uorpaduu, Kypbe3bl U OTKPBITHS;

-http://zadachi.yain.net — «3amaun 1 UX pemCHMUsD
- EI'D mo MmaTemMaTHuKe: MOAroTOBKA K TecTupoBanuio: http://www.uztest.ru
- http://alexlarin.net — moxroroska xk OI'D u EI'D
- http://www.fipi.ru — moaroroska k OI'D u EI'D

KAJIEHJAAPHO —- TEMATHYECKOE IINTAHUPOBAHMUE 7 KJIACC IpuaoxenuneNel
Ne | HazBanmue pa3iesioB (TeM) XapakTepucTHKA OCHOBHBIX BUJOB JAeSITEJbHOCTH YYAUIUXCS Kou-
BO
4acoB
IloBTOpEHUE 5
1-2 | TloBTOopenue. JlelicTBus ¢ MOBTOPEHHE MPABUII CIIOKEHUS M BHIYMTAHUS TOJOKUTEIBHBIX U OTPULIATENbHBIX ynced. OOHapyKUBAIOT 2
JECSITUYHBIMH JIPOOSIMHU. U YCTPaHSIOT OMIMOKH JIOTHYECKOTO U apU(PMETUYECKOTO XapaKTepa.
[TonoxurensHbIe U OTPUIIATEIBHBIC
qucra.
3-5 | IloBTopenue. [Iponopiuu. Pemenue | pemarot 3ana4n Ha npoueHThl. COCTaBISIOT ponopuru. [LnanupytoT penieHue 3a1a4 1 ypaBHEHU. 3

YPaBHEHUM.

Boipaxkenus, TOXKIECTBA,
ypaBHenus (21 4.)

IIpenMeTHBIE PE3YJbTATHI:

HaxoauTe 3HaYeHHS YHCIOBBIX BBIpa)KeHHfI, a TaKiXe BLIpa)I(eHPIfI C MNEPpCMCHHBIMU IIPU YKA3aHHBIX
3HAYCHUAX IICPEMCHHBIX. Hcnonp30BaTh 3HAKU > <, 2, <, 4yUTaTh U COCTaBJIATh JIBOMHBIE HCPAaBCHCTBA.
BrInoaHaTh HpOCTCfII.HPIC Hp606pa30BaHI/I}I BBIpa)KeHPIﬁZ IIPpUBOJUTH HO,[[O6HBIC cJlaracMni€, paCKpbIBATb
CKOOKH B CYMMC WJIM PA3HOCTH BBIpa)KeHHfI. Pemiate YPaBHCHUS BUJA aX = b IIpU pa3JIMYHBIX 3HAYCHHUAX a



http://fcior.edu.ru/
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fwww%2Enumbernut%2Ecom%2F
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=48604&oll.ob_no_to=
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fwww%2Emath%2Eru
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=39930&oll.ob_no_to=
http://physmatica.narod.ru/
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fwww%2Emath%2Eru
http://methath.chat.ru/
http://teacher.ru/
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Feqworld%2Eipmnet%2Eru%2Findexr%2Ehtm
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=29023&oll.ob_no_to=
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fmathc%2Echat%2Eru%2F
http://www.school.edu.ru/catalog.asp?cat_ob_no=4&ob_no=18007&oll.ob_no_to=
http://zadachi.yain.net/
http://www.uztest.ru/
http://alexlarin.net/
http://www.fipi.ru/

u b, a Takke HECIIOXKHBIE ypaBHEHUS, CBOJSAIIUECS K HHUM. Vcrmonp3oBaTh ammapaT ypaBHEHWH IS
pelieHus TEKCTOBBIX 3ajJla4y, MHTEPIPETUPOBATh pe3ynbTaT. Mcnoap30BaTh MpOCTEHIINEe CTaTUCTUYECKUE
XapaKTePUCTHKHU (CpemHee apuMeTHUecKoe, pa3Mmax, MOJa, MeIuaHa) JJsS aHaju3a psaja JaHHBIX B
HECJIOKHBIX CUTYaIUsX

Ilo3naBaTenbHble YYJI:

[TepenaBats copepkaHWe B CXKATOM HIIM Pa3BEpPHYTOM BHje. JlenaTh MPEINoNioKEeHUsS O WH(POPMAIIUH,
KOTOpasi Hy)KHa JJIsl perieHus yaeOnou 3anaun. CormocTaBisth U 0TOMpaTh HHPOPMAIIHIO, TOJTYICHHYIO U3
Pa3HBIX UICTOYHHUKOB.

KommyHnukaTtuBHubie YY/I:

Bricka3biBaTh CBOE MHEHHE, paboTaTh B rpymmax. 3aJaBaTh BOMPOCH], HEOOXOIUMBIE ISl OpraHU3aIuu
COOCTBEHHOI JICITCILHOCTH.

PeryastuBHble YY/I:

CocraBiaTh ITUTAaH CBOEr0 OTBETa Ha BOMPOC. BBIIEIATH OCHOBHBIE CMBICIOBBIE YacTH TEKCTa.
CaMoCTOATENFHO aHAIM3UPOBATH YCIOBUS JOCTIKEHUS LIETTH.

JInyHocTHbIE YV JI:

Kputnueckn oneHuBaTh NOJYYEHHBIM OTBET,
COOTBETCTBHE YCIOBHUIO.

OCYIICCTBJIATE CaMOKOHTPOJIb, IPOBEPsAA OTBECT Ha

6 | YucnoBble BRIpaKECHHS BBITIOJTHSIFOT DJIEMEHTAPHBIE 3HAKOBO-CUMBOJIMYECKUE JICHCTBHS 1

7 | HaxoxaeHne 3HAYEHUs YHUCIIOBOTO | HAXOJAT 3HAYCHUS YHCIIOBBIX BBIPAKECHUH 1
BBIPAKEHUS

8 | BeipaxxeHus ¢ mepeMeHHBIMHU. MIPUMEHSIIOT OYKBBI JIJIs1 0003HAUCHUST YHUCEIT 1

9 | HomycTtumsie 3HAYCHMSI | TPUMEHSIOT OYKBBI IS 3aIMCH OOIIUX YTBEPKJICHUM, COCTABIISIIOT OYKBEHHBIC BBIPAKCHUSI TIO YCIIOBHSIM, 1
MEPEeMEHHbIX B BBIPAKEHUSX. | 3aJaHHBIM CJIOBECHO, PUCYHKOM WJIA YEPTEKOM
DopmyJIbI

10 | CpaBHeHHe 3HAUEHUH BBIPQXKEHUN. | MCIOJB3YIOT 3HAKH >, <, >, <, YUTAIOT ¥ COCTABJISIIOT IBOMHBIE HEPABEHCTBA 1

11 | CgoiicTBa ACHCTBUI HAJ YHCIAMH. peoOpa3oBHIBAIOT AIreOpandecKre CyMMbI U TTPOU3BEICHUS 1

12 | ToxnecTBa peoOpa3oBHIBAIOT AIreOpandecKre CyMMbl U TPOU3BEICHUS 1

13 | ToxzaecTBeHHblE  MPEOOpa30BaHUsI | BBIIOJIHSAIOT IPUBEACHUE MOI0OOHBIX ClIaraeMbIX 1
BBIPAXKCHUM. [IpuBenenue
MOJAOOHBIX CIIaraeMbIX

14 | ToxnaecTBeHHbIE  MPEOOPa30BaHMs | BBIIOJHSIOT PACKPBITHE CKOOOK, YIPOIIEHHE TPOU3BEACHUN 1
BbIpakeHUi. PackpeiTe cKOOOK.

15 | KontposibHast paGota Nel mo Teme | BBINOJIHSAIOT KOHTPOJIbHYIO padoTy 1
«IIpeobpazoBaHne BbIpaKEHUID».

16 | AHamu3  KOHTPOJIBHOW  PabOTHI. | pacCMO3HAIOT JIMHEHHbIC YpaBHEHUS 1
YpaBHEHHE U €ro KOpHH.

17 | OcHOBHBIE CBOWICTBA ypaBHEHUI (hopMyIUpPYIOT OCHOBHBIE CBOMCTBA ypaBHEHUI 1




18 | JluneiiHoe ypaBHEHHE C OJHOH | pELIAIOT ypaBHEHMsS BUJA aX = b IPU pa3IMYHBIX 3HAUCHHAX a 1 D
MIEPEMEHHOM
19 | Pemenue IMHEHHBIX YpaBHEHHHA pelIaloT JUHEHHbIE YPABHEHUS
20 | Pemenne 3amady ¢ MOMOIIBIO | PELIAIOT TEKCTOBBIC 33/1a4M ANreOpandeckuM CrocoOOM ¢ MOMOIIBIO YpaBHEHUH
YpaBHEHUH.
21 | Pemenne 3agay Ha JBWKEHHE C | PEHIAIOT TEKCTOBBIC 3a/1a4W HA JBM)KEHUE C TIOMOIIBIO YPaBHEHUH, HHTEPIPETHUPYIOT PE3YyIbTaThI
IIOMOIIIbIO YPAaBHEHUI
22 | Pemenne 3agay Ha MPOUEHTHI C | UCTOJB3YIOT alIapar ypaBHEHUH /ISl pEIIeHUs] TEKCTOBBIX 3a/1a4
IIOMOIIIbIO YPABHEHUI
23 | Cpennee apudmMernyeckoe. HCIIOJNB3YIOT CpeiHee apuMeTHIecKoe IJisi aHaau3a psija JaHHBIX B HECJIOKHBIX CUTYaIUsIX
24 HCIIOJIb3YIOT MPOCTEHIINE CTATUCTHMUECKHUE XapaKTepUCTUKHM (pa3Max) JUlsl aHajau3a psija JAHHBIX B
Pa3zmax HECJIOKHBIX CUTYaLlUsAX
Mona UCTIOJIB3YIOT TPOCTEHIINE CTATUCTHYSCKUAE XapaKTePUCTHKH (cpenHee apupMETHUECKOoe, pa3Mmax, Moja)
JUIS aHaJIM3a PAJa JaHHBIX B HECIIOXKHBIX CUTYaIUAX
25 | Menmana  kak ~ CTaTHCTHUYECKas | UCTOJB3YIOT MPOCTEUIINE CTAaTUCTHUYECKHE XapaKTEPUCTHKH (cpemHee apudmerndeckoe, pa3max, Moja,
XapaKTepUCTUKA MeanaHa) JUls aHaln3a psAAa JAHHBIX B HECTIOXKHBIX CUTYyaIUsIX
26 | KontposnbHas pabora No2 mo Teme | BBIMOJHSIOT KOHTPOJBHYIO pPaboTy

«YpaBHEHUS C OJHOM IEPEMEHHOW

@®yukuuu (114.)

IIpeaMeTHBIE Pe3YabTATHI:

Boruucnsate 3HadueHus: QyHKIHMH, 3adaHHOW (GOPMYIION, COCTaBIATH TAONMILI 3HaYeHWH (QyHKmuu. Ilo
rpaduky GYHKIUM HAXOAWTh 3HAaUYeHHWE (DYHKIIMU 1O W3BECTHOMY 3HAYEHHIO apryMEeHTa M peIaTh
oOpatHyto 3amady. CTpouTh rpaduKu NPSIMONM MPOTIOPIIUOHATBHOCTH M JTMHEHHOW (DYHKIIUHU, OMUCHIBAThH
CBOMCTBA 3TUX (PYHKITUH.

Ilo3naBaTenbHble YY/I:

[Tonnmatp, kKak BIMsSeT 3HAK Koddduiuenta k Ha pacmosio)keHHe B KOOPJIUHATHOM IJIOCKOCTH Tpaduka
¢byukun y = kx, rne k # 0, kak 3aBUCUT OT 3HaueHHil k u b B3aumHoe pacrnosoxeHue rpadukoB IBYX
¢byuknuii Buma y = kx + b. HutepnperupoBarh rpaduku peanbHbIX 3aBUCUMOCTEH, OMUCHIBAEMBIX
¢dopmynamu Bugay =kx, rnek #0uny=kx+b

KovvmynukaTtuBHbIe Y'Y JL:

YMeTb 0pOpPMIISTH MBICITH B YCTHOM

U TUCHbMEHHOH pedH ¢ y4eTOM

pEUeBbIX CUTYyaLIUH.




YMeTb NpUHUMATh TOYKY 3PEHUS APYroro.

Peryastusubie YY/I:

VYcraHaBiIMBaTh B3aMMOCBSA3U MEXKJYy KOMIIOHEHTOM M PE3yJIbTaTOM, MCIOJIB30BaTh UX JUIS HAXOXKICHUS
HEU3BECTHBIX KOMIIOHEHTOB.

JInynocrHubie YY/I:

Kputnuecku oOneHuBaTh IOJYYEHHBIH OTBET,
COOTBETCTBUE YCIOBHIO.

OCYIICCTBJIATL CaMOKOHTPOJIb, HPOBEPsAA OTBCT Ha

27 | AHaiM3 ~ KOHTpPOJIBHOW  paloThL. | (GOPMYITHPYIOT OTpeeieHne QyHKIIH
Omnpenenenne GyHKIUH
28 | Beruncienue 3Ha4eHUN (QYHKIIUU 110 | BRIYUCIISIFOT 3HAYCHUS (DYHKITMH, 3aJaHHON POpMYIIoif
bopmyre (omkpvimue HOBbIX
3HAHUL)
29 | Beraucienue 3Ha4eHUNH (QYHKIIUU 110 | BRIYUCIISIOT 3HA4YCHUS (DYHKIINH, 3aIaHHON POPMYJIIO, IPH PEIICHNH 3a1a4
hopmyre (3axpennenue)
30 | I'paduk hyHKIHY. COCTABIISAIOT TAOJUITBI 3HAYCHUH PYHKIINH.
31 | Moctpoenue rpaduka GyHKIUU CTPOST MO TOYKaM rpaduku QyHKIUN
32 | IIpsimast MpOTIOPITMOHATBHOCTD. no rpaduky (GyHKIIUA HAXOIAT 3HA4YCHHE (DYHKIIMHM MO HW3BECTHOMY 3HAYCHHIO apryMEHTa M PEIIaroT
00paTHyrO 3a/1a9y.
33 | I'padux MPSIMOM | CTPOSAT TpadUKH MPSIMOM MPOTIOPIUOHATHHOCTH
MIPOMOPIUOHAIBHOCTH
34 | Jluneiinast pyHKIHSI. OTIMCBIBAIOT CBOMCTBA JIMHEWHON (DYHKITUU
35 | I'paduk nuneliHOM GyHKIUN CTpOSIT rpadKu JMHEHHON QYHKITUN
36 | BzaumHoe pacnosiokeHue Tpa@uKoB | CTPOSAT TpadUKH TPSIMONM MPOMOPIUOHAIBPHOCTH W JIMHEHHOW (DYHKIIMHM, OMUCHIBAIOT CBOMCTBA 3THUX
JIMHEHWHBIX PYHKITHI GbyHKIHH.
37 | KontpoapHas padota Ne3 1o TeMe | BBIMOJHSIOT KOHTPOJIBHYIO padboTy
«DyHKIHNY.
Crenennb c HaTypaabHbIM | [IpeMeTHBIE pe3yJIbTAThI:

nokaszaresiem (11 4.)

Berauciiate 3HaYCHUsI BhIpaKEHHH BHa a", IZie a — MPOU3BOJILHOE YHCIIO, N — HATYpaJbHOE YHUCIIO,
YCTHO U MUCbMEHHO, a TAKXKE C MOMOILBIO KaIbKyIsTOpa. @OpMYyIUpOBaTh, 3aMCHIBATH B CHMBOJINYECKOMN
¢dopme 1 000CHOBBIBaTh CBOWCTBA CTENEHU C HATypalbHbIM HOKa3areneM. [IpuMeHaTs cBOICTBA CTENEHU
JU1s1 IpeoOpa30BaHuUs BhIPAYKEHHH.

IlosnaBarenbHbie YYJI:

BbINONAHATE YMHOXEHHE OJJHOUJICHOB M BO3BEAECHUE OJHOWICHOB B cTeneHb. CTpouTh rpaguku GyHKIUN
y=x?uy = x°. Pemars rpapudecku ypapHenus x> = kx + b, x3 = kx + b, rje k u b — HekoTopble uncna
Kommynukarusubie YY/I:

Bricka3piBaTh CBOE MHEHHE, paboTaTh B rpymmnax. @opMyaupoBaTh U 000CHOBBIBATh CBOWCTBA CTETIEHU C
HaTypaJlbHBIM Noka3arenaeM. @opMyarpoBaTh OnpeaeseHe KOpHs TPeThel CTENEeHN; HaXOAUTh 3HAUCHHS




KyOW4eCcKHUX KOpHEH

Peryastusubie YY/I:

Hcnonb3oBath rpaduk GyHKIUU

y = x% IS HAXOXKIEHUS KBAJIPATHBIX KOPHEil. BLIUMCIIATL TOUHBIE U IIPUOIMKEHHbIE 3HAUEHHS KOPHEid,
UCIOJB3Ys TPU HEOOXOIMMOCTH KaJbKYISTOP; MPOBOIUTH OLIEHKY KBaPAaTHBIX KOPHEH.

JInynocrHbie YY/I:

AHaM3MpOBaTh M OCMBICIIMBATH TEKCT 3a7a4yl, nepeopMyarnpoBaTh YCIOBHE, U3BICKATh HEOOXOIMMYIO
UHPOPMALIMIO, MOJIEIUPOBATh YCIOBHE C TIOMOIIBIO CXEM, PHCYHKOB, PEAIbHBIX HpeameroB. CTpouTh
JOTHYECKYI0 WEMOYKY pPACCYXKIACHUH, KPUTUYECKH OLEHUBATh IOJYYCHHBIH OTBET, OCYIIECTBIIATH
CaMOKOHTPOJIb.

38 | AHaii3  KOHTpPOJIbHOW  paboThI. | (hOPMYIMPYIOT OTIpEeIeCHHE CTEIEHH BH/a a", i€ a — MPOU3BOJILHOE YKCIIO, N — HATypPabHOE YHCIIO 1
Onpenenenue CTETEeHU c
HATypaJIbHBIM TIOKa3aTelIeM.
39 | YMHOXKEHUE CcTerneHei. (hOpMYyTUPYIOT, 3aMTMCHIBAIOT B CUMBOJIMYECKON ()OpMeE CBOWMCTBA CTETICHH C HATYPaJbHBIM MOKa3aTelIeM 1
40 | Jlenenue creneHen BBITIOJTHSIOT JICJICHUE CTEICHEH 1
41 | BosBenenue B CTEIMEHb | BO3BOJIAT MPOU3BE/ICHUE B CTECIICHB 1
TTPOU3BECHHUS.
42 | Bo3BejieHHE CTCTICHH B CTETICHD 000CHOBBIBAIOT CBOMCTBA CTEIICHU C HATYPAITBHBIM MOKA3aTeIeM 1
43 | OQHOYICH M €T0 CTAHJAPTHEIN BT | OPMYITUPYIOT ONIPE/ICIICHNE OTHOYICHA M 3aIMCHIBAIOT €r0 B CTAHJIAPTHOM BHJIC 1
44 | YMHOX€EHHUE OJHOWIEHOB. MIPOM3BOISAT YMHOKEHHE OJHOUYWICHA HAa OJHOYICH 1
45 | Bo3BeneHue 0IHOYJICHA B CTENIEHb. | CPAaBHUBAIOT M YIOPSJIOYMBAIOT PAllMOHAJIbHBIE YKCJA, BBIOJHSIIOT BBIYUCICHUS C PAlMOHAJIbHBIMU 1
YHCJIaMU, BBIUMCIISIIOT 3HAUEHUS CTENICHE! C I[eJIbIM MOKa3aTeeM
46 | dyrkums y=x°u ee rpaduk. (hopMYyIUPYIOT ONpeIeIeHIE KBaIPaTHOTO KOPHS M3 YHCIIa 1
47 | Tpadux GyHKIMH y=X° (hopMyTUPYIOT ONpe/IeICHIE KOPHS TPEThEeH CTETICHN; HaXOIST 3HAYCHUST KYOMUYEeCKUX KOPHEH 1
48 | KontponpHas pabota Ned 1o Teme | BHIMOJHSAIOT KOHTPOJBHYIO padboTy 1

«CrteneHnp C
IIOKa3aTeJIeM»

HaTypaJbHBIM

Muorouensl (17 4.)

IIpeaMeTHBIE Pe3VIbTATHI:

3anuchiBaTh MHOTOWIECH B CTAHAAPTHOM BUJIE, ONIPEACIIATh CTEIIEHb MHOTOUJICHA. BBIMOJIHATE ClIOkKEHNE U
BBIUMTAHWE MHOTOYJICHOB, YMHOJXXEHHE OJHOYWICHa Ha MHOTOWIEH M MHOIO4YIeHa Ha MHOTOYJIEH.
Ilo3znaBaTesabHble Y Y JI:

BoInonHATh pa3nokeHne MHOTOUYJICHOB Ha MHOXHTEIH, UCIOJb3Ysl BEHIHECEHHE MHOXHUTENS 32 CKOOKU U
croco0 rpynnupoBku. [IpUMeHSTh NEHCTBUS C MHOTOWICHAMHU TPHU PEIIEHHWH pa3HOOOpa3HBIX 3ajay, B
YaCTHOCTH MPHU PEIICHUH TEKCTOBBIX 33/1a4 C IOMOIIbIO YPaBHEHUI

KovmvynukaTuBHbIe Y'Y JL:

3amaBaTh BOIMPOCHI, HEOOXOAUMBIE JJIsl OpraHU3alMi cOOCTBEHHOU AesrenbHOCTU. PaboTarh B rpymmax,
BECTH JIHAJIOT.




PeryastuBHble YYJI:

Hcnonp3oBarh 3HaHUS 0 MHOTOUYJIeHAX. BBIMOMHATH 1epedop BCceX BO3ZMOXKHBIX BAPUAHTOB IS Mepecuéra
00BEKTOB WJIM KOMOMHAIIUN, BBIICISITh KOMOWHAIMH, OTBEYAIONINE 33 JaHHBIM YCIOBHSIM.

JInyHocTHBIE YV JI:

AHanuM3UpOBaTh U OCMBICIIMBAThH TEKCT 3a/1a4u. CTPOUTH JIOTHUECKYIO LIETIOUKY PACCYKICHUMN, KPUTUIECKU
OIICHUBATH TIOJIYYCHHBIA OTBET, OCYILECTBJIATH CAaMOKOHTPOJIb, IPOBEPSsl OTBET HA COOTBETCTBUE
YCIJIOBHIO.

49 | AHai3  KOHTPOJBHOH  paboThL. | GOPMYITUPYIOT OTIPE/ICIICHNE MHOTOUICHA U 3alMCHIBAIOT €T0 B CTAHJAPTHOM BHJIC 1
MHoOTOWIEH H €ro CTaHJapTHBIN
BH].

50 | CrokeHre MHOTOYJICHOB. BBITIOJIHAIOT 3a7a4M Ha CJI0KEHHE MHOTOYJIEHOB 1

51 | Beruntanue MHOTOYJIEHOB. BBITIOJTHSAIOT BEIYUTAHNE MHOTOYJICHOB 1

52 | YMHOXeHHE OJIHOYJIEHA Ha | pemIaroT 3a7a4i Ha YMHOKCHHE OTHOYICHA Ha MHOTOWICH 1
MHOTOYJIEH.

53 | Ucnoab30Banue YMHOYEHUS | BBITIOJTHSIOT JICHCTBUS ¢ MHOTOWICHAMH TIPH MTPE0Opa30BaHNUHN BBIPAKCHHIMA 1
OJIHOWICHA HAa MHOTOWICH IpHU
peoOpa30BaHUM BRIPAKEHUHT

54 | Ucnoab30BaHue YMHOIEHUS | BBITIOJTHSIOT JICHCTBUS ¢ MHOTOWICHAMH TIPH PEIICHUN YPAaBHCHHMA 1
OJIHOWICHA HAa MHOTOWICH IpHU
pELICHUHU YpaBHEHU

55 | BeiHecenune 001ero MHOXKHUTENS 3a | BBISICHSIOT BO3MOXKHOCTB Pa3JI0KeHHSI MHOTOWICHA HA MHOXKHUTEIIH 1
CKOOKH.

56 | Mcmonb3oBaHue BBIHECEHUS OOIIETrO | pacKiIaapIBalOT MHOTOUYJICH HA MHOYKUTEIH CIIOCOOOM BBIHECEHHS OOIIEro MHOKHUTEIS 32 CKOOKH 1
MHOXHUTEIS 32  CKOOKM  Tpu
pasoKCHUU MHOTOYJIEHa Ha
MHOYKHTEIH

57 | Mcnonb3oBaHue BBIHECEHHS OOIIETrO | MCIOJB3YIOT BBIHECEHHE OOIIEr0 MHOKUTES 32 CKOOKH TIPH PEIICHUH YpaBHEHUM 1
MHOXHUTEIS 32  CKOOKM  Tpu
pelIeHUH ypaBHEHUIN

58 | KontponbHas pabota Ne5 10 Teme | BBIMOIHSIIOT KOHTPOJIBHYIO paboTy 1
«CyMMa U pa3HOCTh MHOTOYJICHOB.
[IpousBenenue OJHOYJIEHA u
MHOTOYJICHA»

59 | AHamu3  KOHTPOJIBHOM  PaOOTHI. | BRIMOJHIIOT YMHOXKEHHE MHOTOUYIEHAa HA MHOTOUJIEH 1
YMHOXKEHUE MHOTOYJICHA Ha

MHOTOWJICH  (OomKpbvlmue  HOBbIX
3HAaHUiL)




60 | YMmHOXeHUE MHOTOYJIEHa Ha | IPUMEHSIIOT ACHCTBUE YMHOXKEHUSI MHOTOUYJIEHA HA MHOTOYJIEH P PELICHUU 3a]1a4
MHOTOYJIEH (3aKpeniieHue)
61 | Pasznoxxenue MHOTOYJIeHa Ha | BHITIOJHSIOT PA3JI0KEHUE MHOTOWICHOB Ha MHOXKUTEIIU, UCIIOJB3Ysl BRIHECEHHE MHOXHUTEINS 32 CKOOKH H
MHOKHTEITN crocoOoM | crocod rpyHIUpPOBKH.
TPYIITUPOBKH.
62 | PereHme ympakHEHWH Ha TEMY « | IPUMEHSIOT JCHCTBUS C MHOTOWICHAMH IPH PEIICHUH Pa3HOOOPA3HBIX 3a/1a4
Pasnoxenne MHOTO4JICHa Ha
MHOXHUTEIH crocobom
TPYIITUPOBKI.
63 | Jloka3aTembCTBO TOXJIECTB | PACIO3HAIOT KBAJAPATHBIN TPEXWICH, BBISICHSIIOT BO3MOXKHOCTD PA3JI0KEHUS Ha MHOKHUTEIN
(omKpbimue HOBbIX 3HAHUIL)
64 | Jloka3aTenbCTBO TOXJIECTB | IPEJICTABIIAIOT KBaAPATHBIN TPEXWIECH B BUJIC MPOU3BEICHUSI JIMHEWHBIX MHOKUTEIIEH.
(3axpennenue)
65 | KonTponpHas pabora Ne6 1o Teme | BHIOJHSIOT KOHTPOJIBHYIO padoTy
«MHOTOWICHB»
Dopmy.ibl cokpaménnoro | IlpeaMerHblie pe3yJabTarThl:
yMHOxeHus (18u4.) Jloka3pIBaTh CHpPaBeNIMBOCTh (GOPMYJ COKPALIEHHOTO YMHOKEHUS, NIPUMEHATh UX B MpeoOpazoBaHUSX
LIETTBIX BRIPAXKCHU B MHOTOWICHBI, a TAKKE JIJIS1 Pa3I0’KEHUs] MHOTOYJICHOB HA MHOKHTEIIH.
Ho3naBatenabnbie YVY/JI:
Hcnonb3oBath  paznuyHble OpeoOpa3oBaHUs LEIbIX BBIPOKEHUW TpPU  pPELICHWH  ypaBHEHUH,
JI0Ka3aTelIbCTBE TOXKIECTB, B 3aJja4ax Ha JIEIUMOCTb, B BIYMCICHUN 3HAYEHUN HEKOTOPBIX BBIPAXKEHHI C
ITOMOIIIBIO KAJIBKYJISATOPA
KommynukatuBabie YY/I:
Bricka3biBaTh cBOE MHEHHE, Pa0OTATh B IPYIIIAX.
3amaBaTh BOIPOCHI, HEOOXOAUMBIE JIJIs1 OpPraHU3alud COOCTBEHHOM IS TEIbHOCTH.
Peryasitusnubie YY/I:
OcyiecTBiATh MOUCK MH(OPMALIK, coAepkKallel JaHHbIE, HHTEPIPETUPOBATh UX.
BoiBoauTh GopMysbl COKpAIIEHHOTO YMHOXEHHS, NPUMEHATh UX B MPEoOpa3OBaHUSX BBIPAKEHUH U
BBIYMCIICHUSIX.
JInynocrueie YYJI:
N3Bnekats nHGOpMAIHIO, BHITIOIHATE COOP HHPOPMAIIMH B HECTIOKHBIX CITydasX.
AHanu3upoBaTh U OCMBICIMBATh TEKCT 3aJa4yd, KPUTUUYECKHM OLIEHUBATh IOJIyYEHHBIM OTBET, IPOBEPS
OTBET HA COOTBETCTBHE YCIIOBHIO.
66 | AHamu3  KOHTPOJIBHOM  PabOTHI. | IOKa3bIBAIOT CIIPABEATUBOCTD (POPMYI COKPAIIEHHOTO YMHOKEHUS

Bospenenue B KBagpar CyMMBbI H
Pa3HOCTHU JABYX BBIpa)KeHHfI.




67

BosBenenne B KyO CyMMBbI
BBIPAXKCHUI.

IBYX

3HAKOMSATCS ¢ (OPMYIIOi KyO CyMMBI M HCHIOJIB3YIOT €€ MPH PEeLIeHUH 33134

68

Bo3Benenue B KyO pa3HOCTH ABYX
BBIPAXKCHUM.

3HAKOMSATCS ¢ (OPMYIIOi KyO pa3HOCTH M UCHOJIB3YIOT €€ MPH PEIICHUH 3a1a4

69

Paznoxenue
IIOMOIIBIO
CYMMBI

HAa MHOXHWTEIU C
dopmynbl  KBajgpara

BBIIIOJIHAIOT Pa3JIOKCHUC MHOIOYJICHA HA MHOKHUTCIIN, UCIIOJIb3Y (bOpMyJIbI

70

Paznoxenue
IIOMOIIBIO
Pa3HOCTH.

HA MHOXHWTEIHA C
dopmynbel  KBajgpara

BBITIOJTHAIOT Pa3JIOKEHNE MHOTOWICHA HA MHOXKHUTEIH, UCTIOJIB3YS (DOPMYIIBI COKPAIIEHHOTO YMHOKEHUS

71

YMHOXk€EHNE pa3sHOCTH
BBIPQ)KEHUI HA UX CYMMY.

IBYX

MPUMEHSIOT GOPMYJIbl IS TPeoOpa30BaHUs BbIpaXKEHUI

72

Hcnons3oBanue bopMyIbI
IMPOU3BCACHUSA pPasHOCTU  JIBYX
BBIDQXKEHUI Ha HUX CyMMy IIpH
peoOpa3oBaHUM BBIPAKCHUN

MPUMEHSIOT (OPMYJIIbl COKPAILIEHHOTO YMHOKEHUS JJIs Pa3iokKeHUs] MHOTOWIEHOB HA MHOYKUTEIH.

73

Pa3snosxeHne pa3HOCTH KBaJpaToB Ha
MHOXHUTECIIN.

HCIIOJIB3YIOT PAa3JIOKCHHUEC PA3HOCTH KBAJPATOB HA MHOXHTECIIN B BBIPAXKCHUAX

74

Wcnonb3oBanue Gpopmyssl pa3sHOCTH
KBaJIpaToB npu HAXO0XJICHUU
3HAUEHUS  BBIPAKEHUS U  TpU
pELICHUHU YpaBHEHUI

HCIOJIb3YIOT pa3IMuHble Peo0pa30BaHus BEIPAKEHUI MPU pElIeHUH YpaBHEHUN

75

PaznoxxeHnue Ha MHOXKHTEIH CYMMBI

KyOOB.

Paznoxenue Ha MHOXXUTECIIN

Pa3HOCTH KyOOB.

WCIOJIb3YIOT (hOPMYIIBI CYMMBI KyOOB B JI0Ka3aTEIbCTBE TOXKAECTB

HCITOJIB3YIOT PA3JIOKCHNE HA MHOXXUTEIN B 3aja4ax Ha JCJIMMOCTD

76 | KontpoapHas pabora Ne7 1mo Teme: | BHIMOJHSIIOT KOHTPOJIBHYIO paboTy
«KBampar cymMMBI ©  pa3HOCTH.
Pasnocte kBamparoB. Cymma u
pa3HOCTh KyOOBY»
77 | AHaIM3 ~ KOHTPOJIBHOW  palOThI. | IPUMEHSIOT POPMYJIBI ISl PEOOpa30BaHMSI IEIBIX BRIPAKEHUI B MHOTOUWICHBI
IIpeobpazoBanue L[EJIOTO
BBIPKEHUS B MHOTOJIEH
(omxpvimue HowIx 3HaHUIL)
78 | IlpeoOpazoBanue [EJIOTO | MPEeoOPa30BHIBAIOT II€JI0€ BHIPAXKEHNE B MHOTOUJICH HUCIIONB3YS (DOPMYIIBI
BBIPKEHUS B MHOTOYJICH




(s3axpennenue)

79 | Paznoxxenue MHOTOYJIEHA Ha | UCTIOJIb3YIOT BBIHECEHHE OOIIEro MHOXKHTEIS 32 CKOOKM HpPU PA3JIOKEHMH HAa MHOMXKHUTEIH LEJIO0T0

MHOKUTEN BBIHECEHHEM OOILIEro | BIPaKEHUS

MHO>KMTEJS 32 CKOOKH

80 | Paznoxxenue MHOTOYJIEHA Ha | IPUMEHSIOT ()OPMYIIBI COKPAIIEHHOTO YMHOXECHHUS B IPe0OPa30BaHUSAX BEIPAKCHUI U BEIYUCICHHIX

MHOXKHTEIH C TOMOIIBI0 (QopMyIT

COKPAILEHHOI'O0 YMHOKEHUS

81 | [lpumeHeHue pa3NUYHBIX CIIOCOOOB | MPUMEHSIOT pa3IHMYHbIe (POPMBI CAMOKOHTPOJISI IIPU PA3JIOKEHHH HAa MHOKUTEIH IEJIOTO BBIPAXKCHUS
JUIs pa3J0XKeHUs] HA MHOYKHUTENH

82 | Pemenue yIpaXHEHUH Ha | IPUMEHSIOT PAa3JIMYHbIe (DOPMBI CAMOKOHTPOJIS IPH BHITIOJIHEHUH PE0Opa30BaHUI
MIPUMEHEHHE PAa3IMYHBIX CIOCO00B
JUIS pa3J0XKeHUs] HA MHOYKUTEIH

83 | KonTtpomnpHas pabora Ne§ 1o Teme | BHIMOIHSAIOT KOHTPOJIBHYIO paboTy

«Dopmysl COKpAILIEHHOTO

YMHOKEHHUS»

Cucrembl JHMHeiHbIX ypaBHeHuil | [IpeaiMeTHbIe pe3yabTaThl:

(144.) Onpenensarts, ABIAETCA JIM Napa YUCEN PEIIEHUEM JIaHHOTO YpaBHEHHUs C IByMs NepeMeHHbIMU. HaxonuTe
nyréM nepebopa Lenble pelleHus JUHEHHOro ypaBHEHHUs C ABYMs nepeMeHHbIMU. CTpouTh Trpaduk
ypaBHeHus1 ax + by = ¢, rie a # 0 unu b # 0. Pemare rpaduyeckuM crocoOOM CHCTEMBI JIMHEHHBIX
YPaBHEHUH ¢ ABYMs IEepeMEHHbIMH. Periate TEKCTOBBIE 3aJjaudl, MCIOJb3ys B KauecTBE alreOpandecKoit
MOJIEII CUCTEMY YPABHCHHM.

Ilo3naBarteabHbie YYJI:
[IpuMeHsATh cIOCOO MOACTAHOBKHU M CIIOCOO CIIOKEHMS IPU PELICHUH CHCTEM JIMHEHHBIX YpaBHEHUH C
IBYMs IIepeMeHHBIMU. IHTEpIIpeTHPOBAaTh PE3yIbTaT, OIYYECHHBIN IIPU PEIIEHUN CUCTEMBI
Kommynukarusubie YY1
3ajaBaTh BOIPOCHI, HEOOXOAUMBIE JUIsl OPraHU3alMU COOCTBEHHOU aesTenbHOCTH. PaboraTh B rpymmax,
BECTH JHAJIOT.
Peryastusnubie YY/I:
Hcnonb3oBaTh 3HAHUS O 3aBUCHUMOCTSX MEXAY BEJIMYMHAMHU. BBINOIHATH mepeGop BceX BO3MOXKHBIX
BapUaHTOB Ui nepecuéra 0ObEKTOB MM KOMOMHAIMM, BbIIENATh KOMOMHALIMY, OTBEYAIOIINE 3aJaHHBIM
YCIOBUSIM.
JInunocruoie YYJI:
AHanu3upoBaTh U OCMBICINBATE TEKCT 3aa4u. CTPOUTH JIOTHUECKYIO LIETIOYKY PACCYXKACHNUN, KpUTUUECKU
OLICHMBATh IIOJyYEHHBIH OTBET, OCYLIECTBIIATH CAMOKOHTPOJb, IPOBEPsSsi OTBET HAa COOTBETCTBHE
YCIIOBHUIO.

84 | AHaiiu3  KOHTpPOJIbHOW  paloThl. | GOpMYIHMPYIOT OMpeesieHHe JIMHEHHOro YpaBHEHUs! C JBYMS NEPEMEHHBIMU, ONPEAECISIIOT, SIBJISETCS JIU




JIuneliHOE ypaBHEHHE C
IIEPEMEHHBIMU.

JIBYMS

mapa 4uceii pClICHUEM JaHHOT'O YPaBHCHUA C ABYMA ICPCMCHHBIMU.

85 | I'padmk IMHEHHOTO ypaBHEHUS C | COCTABJISIOT TAONHIIBI 3HAYCHHUI (DYHKITUH.
JIBYMsI TIEPEMEHHBIMH.
86 | Iloctpoenne rpaduka JTHUHEHHOTO | CTPOST MO TOUKaM rpaduku GpyHKuui, o rpaduky GyHKINU HAXOIAT 3HaYeHUE (PYHKIUU MO U3BECTHOMY
YpaBHEHHS C ABYMsI IEPEMEHHBIMU | 3HAYEHHUIO apIyMEHTa M PEIaloT 00OpaTHYIO 3a1ayvy.
87 | Cucrembl NHMHEHHBIX YpPaBHEHUH C | 3HAKOMSTCS C MOJEIBIO CHCTEMBI JIMHEHHBIX YPAaBHEHUH C IBYMS TIEPEMEHHBIMH
IBYMSI TIEPEMEHHBIMHU (omKpvimue
HOBbIX 3HAHULL)
88 | Cucrembl NMHEHHBIX YpPaBHEHUH C | peHIAlOT 3aladd, aireOpandeckod MOJENbI0 KOTOPBIX SIBIISIIOTCS CHCTEMBl YpPaBHEHUH C JIByMS
JBYMSsI IEDEMEHHBIMH (3aKpenieHue) | TIepeMEeHHBIMU
89 | Cmoco0 moACTaHOBKH (0omKpbimue | PeIIaroT CUCTEMBI IBYX YpPaBHEHUI ¢ ABYMS IIEPEMEHHBIMH, YKa3aHHBIM CIIOCOOOM
HOBbIX 3HAHULL)
90 | Cmoco6 MOJICTAHOBKH | PEIIAIOT 3a/lauM, aareOpanyeckodl MOJENbl0 KOTOPBIX SIBJISIOTCS CHCTEMbl YpaBHEHHH C JBYyMs
(3akpennenue) MepeMEHHBIMH, CTIOCOOOM TOJICTAHOBKH
91 | Pemennue CHCTEM YpaBHEHUH | JAEHCTBYIOT IO CAMOCTOSITEIIEHO BEIOPAHHOMY aJITOPUTMY pEIICHUs 3a1a4
CcIoco0OM ITOICTAHOBKH.
92 | Coco06  cmoxeHust  (omKpwimue | peUIarOT CUCTEMBI IBYX YpaBHEHUI ¢ ABYMS IIEPEMEHHBIMH, YKa3aHHBIM CIIOCOO0OM
HOBbIX 3HAHULL)
93 | Croco0 croxxenus (3akpennenue) pelalT 3a7ayd, anreOpandeckoil MOJENbI0 KOTOPBIX SBJSIOTCS CHUCTEMbl YpaBHEHHUH C JByMs
MepEMEHHBIMH, CIOCOOOM CII0KECHUS
94 | Pemenue CHCTEM YpaBHEHUH | AEHCTBYIOT IO CAMOCTOSITEIIEHO BEIOPAHHOMY aJrOPUTMY PEIICHUS 3a1a4
CI0cO0OM CIIOXKEHUS
95 | Pemenue 3a1a4 ¢ MOMONIBIO CUCTEM | PEUIAOT TEKCTOBBIC 3a/1a41 AITeOpandeckuM CriocoOOM:
YpaBHEHHI. NIEPEXOJIAT OT CIIOBECHOM (POPMYITHPOBKH YCIOBUS 3a/1a4H K alreOpandecKoi MOJICIU IIyTeM COCTaBJICHUS
CHCTEMBI YPAaBHCHUH; PEIIAOT COCTABICHHYIO CUCTEMY YPaBHEHHIA; MHTEPIIPETUPYIOT PE3yiIbTaT.
96 | PemieHne 3ajay Ha BBIMOJHEHHYIO | PEUIAOT TEKCTOBBIC 32JIa4M C MOMOIIBIO CUCTEM JIMHEHHBIX YPABHEHUH C IBYMS TIEPEMEHHBIMH
paboTy W JBWKEHHUE C MOMOIIBIO
CHCTEM YpaBHCHHIA
97 | KontponbHas pabota Ne9 mo Teme | BHIMOIHSIIOT KOHTPOJIBHYIO paboTy
«CHCTeMBbI JINHEWHBIX YpaBHEHHID)
IToBTOpenue Kypca 7 kiaacca (5 4.)
98 | IloBTrOopeHue TeMbl: «BbIpaskeHUs. | UCCIEAYIOT CUTYAIMH, TPEOYIOIINE CPAaBHEHUS YUCET, UX YIIOPSI0UYEHUS.

ToxnectBa. YpaBHeHMS»




99 | IloaroroBka K UTOTOBOH | MOBTOPSIIOT MU3YUYEHHBIN MaTepHall, pelaroT MPUMEpPhI U 33Ja4l, CAMOCTOSITETIbHO BBIOMPAIOT X0 peIIeHHs 1
KOHTPOJILHOH paboTe
100 | MtoroBasi KOHTpoJIbHAS paboTa BBIIIOJIHSAIOT UTOTOBYIO KOHTPOJIbHYIO paboTy 1
101 | AHanu3  KOHTPOJBHOH  pabOTHI. | BHIMOJIHAIOT padOTy Haa omuOkaMu. [lomaroBo KOHTPOJIMPYIOT MPAaBWIBHOCTh M TOJHOTY BBITIOJIHEHUS 1
IToBTOpenue templ: «DyHKIUN» apu(METHYECKOTO NeHCTBUSI.
102 | IloBropenue Tembl: « MHOTOWICHBD) | PEIIAIOT MPUMEPHI U 33/1a4i HA TeMy: «MHOTOWICHBI», CAMOCTOSITEIbHO BBHIOMPAIOT X0 PEIICHHUSL. 1
HUTOI'O: 102 yacos.
KAJIEHAAPKAHO-TEMATHYECKOE IINTAHUPOBAHMUE 8 KJIACC IIpuioxenneNe2
Ne | HazBanmue pa3jiesioB (TeM) XapakTepucTHKA OCHOBHBIX BHIO0B JIeSIT€JILHOCTH YYAIUXCS Ko.1-
BO
4acoB
IlpeameTHbie pe3yabTAThI:
1-3 IloBTOpPEHME BbInonHATE pa3inyHble MpeoOpa3oBaHUs PALMOHAIBHBIX BBIPQKEHUH, NOKa3bIBaTh TOXKIECTBA. 3HATh 3
PauuonanbHbie 1podun cpoiictBa ¢ynkuun y=k\x =, rae k # 0, 1 ymerb cTpouTh €€ rpaduk. 23

IHo3uaBarteabHbie YY/I:

@opMyIHpOBaTH OCHOBHOE CBOMCTBO pAallMOHANBLHOW APOOM M MPHUMEHSTh €ro Ais MpeoOpa3oBaHUS
npoOeii. BBIMOMHATH ClOKEeHHEe, BRIYUTAHHE, YMHOKEHUE U JCTICHUE pallMOHANIbHBIX ApoOeH, a Takxke
BO3BEJICHUE IPOOU B CTETICHb.




KomMvmynukaTuBHbIe Y Y JL:

Bricka3biBath cBOE€ MHEHME, paboOTaTh B Ipynnax. 3aJaBaTh BOMPOCH], HEOOXOIUMBIE JIJIsi OpraHU3alNI
COOCTBEHHOM I€ATEILHOCTH.

PeryastuBnblie YV /1.

CocraBiiTh IUTAaH CBOErO OTBETAa HA BOMPOC. BBIJENATH OCHOBHBIE CMBICIOBBIE YaCTH TEKCTa.
CaMoCTOATENFHO aHAIM3UPOBATH YCIOBUS JOCTIKEHUS LIETH.

JInyHocTHBIE YV JI:

Kputndeckn OIEHHWBATH TMOJIy4EHHBIM OTBET, OCYIIECTBISTH CAaMOKOHTPOJb, IPOBEPSsl OTBET Ha
COOTBETCTBHUE YCIOBHUIO.

4 | PaninoHanbHBIE BBIPAXKEHUS DOopMYyIHPYIOT MOHATHE «PALMOHAJIBHOE BBIPAKEHUE», PA3IMYaAIOT LeJble U JPOOHBIE BBIPAKEHUS,
HaxoJIAT 3HAaYCHUE APOOH.

5 | Pemenne paloHaIbHBIX | BBIMOIHAIOT TOXAECTBEHHbIE TPe0oOpa30BaHMsl palliOHAIbHBIX BbIPAXKEHUN
BBIPAKCHUI

6 | OcHOBHOE CBOMCTBO JpOOH. @OopMyIHPYIOT OCHOBHOE CBOMCTBO pallMOHAIbHON ApoOM M MPUMEHSIOT €ro AJs MpeoOpa3oBaHUs

npoOei

7 | Cokparienue qpo6ei. BbIBOIST anroput™ cokpaieHus ApoOu, MPUMEHSIOT €ro MPU BHITIOJHEHUH 3a/laHus

8 | O6obmenne u 3akpemieHue 1o | [IpuBomar ApoOb K oOmpeaesieHHOMY 3HaMeHaTento, chopMynHpoBaB MpPH 3TOM aITOPUTM ITOTO
Teme: «OCHOBHOE CBOMCTBO APOOH. | AEUCTBUS, TMPUMEHSIOT €TO0.
Coxkpaienue apooein»

9 | Cnoxenue napobeii ¢ OMHAKOBBIMH | BBITIONMHSIOT Cclio’kKeHHE APOOEH C OJMHAKOBBIMHU 3HAMEHATEIISIMH, (DOPMYJIUPYIOT aJITOPUTM JACUCTBUI U
3HaAMEHATEJSIMU MIPUMEHSIIOT €ro

10 | Boiuuranue nIpoOeit ¢ | BoemmonnstoT BerunTaHuE apobel ¢ OAMHAKOBBIMU 3HAMEHATEIIMHU, (OPMYIIUPYIOT aJTOPUTM JCUCTBHI
OJINHAKOBBIMU 3HAMEHATEJSIMU 1 TMPUMEHSIOT €ro

11 | Cnoxenue u BerYMTaHuE NpoOei ¢ | BBITTOMHSIIOT TOXKIECTBEHHBIC TPEOOPA30BaHMS PAIIMOHATBHBIX BEIPAKCHUM
OJIMHAKOBBIMHU 3HAMEHATEJISIMU

12 | Cnoxenue JnpoOeii ¢ pa3HbIMH | BBITOMHSAIOT ciiokeHue ApoOei ¢ pa3HbIMH 3HAMEHATEISIMHU, OIPEACISIOT aJrOpPUTM JICHCTBHM,
3HaAMEHATEJISIMU IPUMEHSIOT €T0

14 | Beiuutanue apoGeil ¢ pa3HbIMH | BBITOMHSAIOT BBIYMTaHUE ApOOCH C pa3sHbIMH 3HAMEHATEISIMHU, OMPEICISAIOT aJrOpPUTM JICHCTBUH,
3HAMEHaTEJSIMU IPUMEHSIOT €ro

15 | Cnoxenue U BblYMTAaHUE ApOOei ¢ | BBIMONHAIOT TOKIECTBEHHBIE MPE0Opa30BaHUS PAMOHAIBHBIX BBIPAKECHHIMA
pa3HBIMM 3HAMEHATEIISIMU

16 | O6o6menue no teme: "Cymma u | BBIMONHSAIOT ClOXKEHHE W BBIYUTaHHE APOOEH C pa3HBIMU 3HAMEHATEISIMH, MPUMEHSIOT alrOpPHUTM
pasHoCTb ApoOeit” JEMCTBHI, BHIIOJTHSIOT Pa3IMyHbIe MPE0Opa30BaHUs PAIIMOHATBHBIX BHIPAKEHUN

17 | KontponwsHas pabora Nel mo teme: | BBIONHAIOT KOHTPOJIBHYIO paboTy
«CyMMa ¥ pa3HOCTb Jpo0eii»

18 | AHanu3  KOHTPOJBHOH  PabOTHI. | BRIMONHAIOT aHaIM3 KOHTPOJBHON paboThl. BBINOIHAIOT yMHOKEHHE JpoOei, omnpenensioT alropuTM

YMHO)eHue 1pobeit

ﬂeﬁCTBHH, IPUMCHSAIOT €ro




19 | Bo3Benenue apoOu B CTENCHb BrInonHAI0T BO3BEICHNE IpOOH B CTETIEHB, ONPEACISIIOT AITOPUTM JCHCTBUS, TPUMEHSIIOT €ro. 1
20 | IlpaBuio nenenust JipoOeit BrimosHs0T fnenenne aApoOei, OnpeIensioT aITOPUTM JICHCTBHUS, TPUMEHSIOT €rO. 1
21 | Yopouenue BhIpaXeHUH | BoimonHsroT nenenue qpo0eil, pa3inyHble MpeoOpa3oBaHus PAMOHAIBHBIX BBIPAKECHHH. 1
HCIOJIBb3Ysl IPABWIIO IETICHMSI
22 | Jlenenue napobeit BBINONHAIOT Cl0KEHUE, BHIYMTAHHE, YMHOXKEHHE W JICJICHUE PAlHOHAIBHBIX JIpOoOei, MHOTOIIArOBbIe 1
npeoOpa3oBaHus pallMOHAIBHBIX BBIPAXKEHUH, IPUMEHSISI IIMPOKUI Habop criocoOOB U IPUEMOB
23 | IlpeoOpazoBaHre  palMOHAIBHBIX | BBIMONHSAIOT ClIOKEHWE, BHIYMTAHHWE, YMHOKCHHE U JICNIEHUE pAlMOHAIBHBIX Jpo0Oei, MHOTOIIATOBBIC 1
BbIPAKEHU N npeoOpa3oBaHus pallMOHAIBHBIX BBIPAXEHUH, IPUMEHSISI IIMPOKUI Habop criocoOOB U IPUEMOB
24 | Pemenue 3a7a4 ucnomb3ys | Pemaror 3aaun, nCnosnb3ys NpeoOpa3oBaHue PalMOHAIBHBIX BbIPAKEHUM 1
mpeoOpa3oBaHue  PaMOHAIBHBIX
BBIPAXKECHUI
25 | @ynknus y = k/x u e€ cBoiicTBa DopMyIHpYIOT onpezeneHne «QyHKIUN» 00paTHOM MPONOPLUUOHAIBHOCTH Y=K/X, rJe K He paBHO 0
26 | [locTpoenue rpaduka pynkuuu y = | CTposT rpaduk OpsMoN MPONOPLUUOHATIBHOCTH, 3alIOMUHAIOT ONpPEJEJICEHHE TUIEpOOJIbl, HCIONb3YIOT
k/x (YHKIIMOHAJIbHBIE OHSTHS U SA3bIK (TEPMUHBI, CHMBOJIMYECKHE 0003HAUEHNUS);
27 | KonrponbHas padora Ne2 o teme: | BBIOMHAIOT KOHTPOJIBHYIO paboTy 1
«IIpeoOpazoBanue, MPOU3BEIACHUE
Y 4aCTHOE JpoOei»
KBaaparHbie kopHH IIpeaMeTHbIE Pe3YJIbTATHI: 19

[IpuBOAUTE MpUMEpHI pallMOHATIBHBIX M UppaIlMOHANIbHBIX yhcesl. HaxoauTh 3HaueHus apupMeTHUIECKUX
KBaJIpaTHBIX KOpPHEH, HCMOIb3ys MPU HEOOXOAUMOCTH KalbKyasaTOp. Jl0Ka3bIBaTh TEOPEMBI O KOPHE M3
NPOU3BEICHUS W JPOOW, TOXKIECTBO Va? = |a|, mpuMeHsTh WX B NpPeoOpa3’OBaHHSIX BBIPAKECHHI.

OcBOOOXIaTbCsI OT HPPAIMOHATLHOCTH B 3HAMEHATENSIX ApoOeil Buaa Breimocuts

a a
VB Vb +/c
MHO>KHUTEJb 332 3HAK KOPHS U BHOCUTh MHOHUTEIb M1OJ] 3HAK KOPHSL.

Ilo3naBaTeabHble Y Y /I:

Hcnons3oBath KBajipaTHbIE KOPHH IS BBIPQKEHHUS TEPEMEHHBIX W3 T€OMETPHUYCCKUX M (DU3UUCCKUX
dhopmyn. Ctpouts rpaduk GyHKIIUU y = VX u WJUTIOCTPUPOBATH Ha Tpaduke e€ CBOICTBA
KovmvmynukaTuBHbIe VY JI:

YMeTh 0pOpMIIATE MBICTTH B YCTHOU

Y IUCbMEHHOU PEYH C yUETOM

pPEUEBBIX CUTYALIHI.

YMeTb NpUHUMATh TOUKY 3PEHUS APYroro.

PeryasituBublie YVYJI:

VYcraHaBnuBaTh B3aUMOCBSI3U MEX1Y KOMIIOHEHTOM U pe3ylIbTaTOM, UCIOJIb30BATh UX JJI HAXOXKJICHUS
HEN3BECTHBIX KOMIIOHEHTOB.

JIngynoctubie YYJI:




Kputnueckn OLIEHHBATh IOJIyYEHHBIM OTBET, OCYILECTBISATH CAaMOKOHTpOJIb, IIPOBEpSAs OTBET Ha
COOTBETCTBUE YCIIOBHIO.

28 | PanmoHasibHbIE YnCIa [IpuBoAT NpUMEpBI palMOHAIbHBIX YUCEJl, CPABHUBAIOT U YIIOPSI0YMBAIOT PAllMOHAJIBHBIE YUCIIA
29 | UppanuoHaybHble yncia [IpuBOAT IpUMEpPHI pallMOHAIBHBIX U HPPALMOHATIBHBIX YUCEIN, CPABHUBAIOT YHCIA
30 | KBagpaTHble KOpHHU. DopMyTUPYIOT MOHATHE «KBAIPATHBIA KOPEHBb», HAXOAAT 3HAUYCHUS apU(PMETUUYECKUX KBAJAPATHBIX
KOpHEH
31 | Apudmernueckuii KBajlpaTHbI | Haxomst 3HadeHns apuMETHUECKNX KBaJpaTHBIX KOPHEW, MOJIb3YSICh TaOMUIEH KBAJAPATHBIX KOPHEH,
KOpEHb ONPEJEIISAIOT CMBICII BBIPAKEHMS, CTOSIIIETO M0J1 KOPHEM KBaJPaTHBIM, HAXOAAT 3HAYE€HUE IEPEMEHHOM
32 | YpaBHenue x> =a @OopMYyIHPYIOT AITOPUTM PEILICHUSI YPaBHEHUS, TIpapUuecKH ONpPENEsOT YUCIO KOpHEW ypaBHEHUS,
pelIaT YpaBHEHUs JaHHOTO TUIA
33 | Haxoxnenue npuOMKEHHBIX | PemaroT ypaBHEHUs, ONPEAENsaioT CMBICT BbIpaKEHUM, HAXOIAT NPUOIMKEHHOE 3HaYeHHE KBaJIPaTHOTO
3HAYEHUN KBaJIpaTHOTO KOPHS KOPHS
34 | dynrxima y = Jx u eé rpaduk Crposat rpaduk dyHKImE Y = VX, GOPMYyIHPYIOT CBOHCTBA (YHKIMM, HCTIONB3YIOT (QYHKIMOHATbHBIE
MOHSTHS U A3bIK (TEPMHUHBI, CHMBOJIMYECKHE 0003HAUYEHHUS);
35 | KBagpartHslil KOpeHb U3 Jpoou Jloka3bpIBalOT TEOPEMY O KOPHE U3 IPOOH, MPUMEHSIOT €€ B IpeoOpa30BaHNM BbIPAKEHUN
36 | KBagparHbli KOPEHb u3 | JlokasbIBaloT TeOpeMy O KOpHE M3 IPOM3BEIECHUS, IPUMEHSIOT €€ B MpeoOpa30BaHUM BbIpaKEHU N
MIPOU3BEICHUS
37 | KBagparHbIil KOPEHb U3 CTEIEHU Jloka3bpIBalOT TEOpEMY O KOPHE U3 CTENEHU, MPUMEHSIOT €€ B MpeoOpa30BaHUH BbIPAKEHUN
38 | KonrponbHas padora Ne 3 1o teme | BBIONHSIOT KOHTPOJIBHYIO PaboTYy.
«KBazgpaTHble KOpHU»
39 | AHamu3  KOHTPOJILHOW  paboThI. | BRITIOMHSIOT aHaIM3 KOHTPOJBHON paboThl. BRIHOCAT MHOKUTENH 3a 3HAK KOPHSI
BbelHEeceHne MHOXHTENS 3a 3HaK
KOPHSL.
40 | BHeceHne MHOXHUTENS MOJA  3HAK | 3aHOCST MHOYKUTEJb NOJ 3HAK KOPHS
KOPHSL.
41 | IlpeoGpa3oBaHue BbIpaXXEHUH, | POPMYIUPYIOT aIrOPUTM NpeoOpa30oBaHUs BBIPAKEHUH, COJEpKAIUX KBaJpaTHbIE KOPHHU, UCHOJb3Ys
COJIEpIKalMX KBAJAPaTHbIC KOPHHU. TEOPEMbI O KOpHE U3 NIPOU3BEJCHUS U IpOOHU, IPUMEHSIOT €ro.
42 | Cokparenue apo6ei, cogepxaiux | GopMyaupyroT alropuT™ npeoOpa3oBaHUs BBIPOKEHUH, COAEpKALIUX KBaJpaTHblE KOPHH, HCIOJb3Ys
KBAaJIpaTHbIE KOPHH. TEOpPEMbI O KOpHE U3 IPOU3BEJCHUS U IpoOU, NPUMEHSIOT €ro.
43 | OcBoOoxxaeHue 3HaMmeHarenst B | QOPMYIUPYIOT aJrOPUTM OCBOOOXKJIEHHS OT MPPALMOHAIBHOCTH B 3HAMEHATENAX APOOU, HPUMEHSIOT
JpoOu OT UPPALUOHATBHOCTH €ro.
44 | IlpeoOpazoBanue BbIpaxkeHUd ¢ | Mcnonb3ytoT (opMysbl COKPALIEeHHOTO YMHOXEHHs NpH NpeoOpa3oBaHUM BBIPAXKEHMH, COJEpIKalINX
HCIIOJIb30BaHUEM dopMyI | KBaJipaTHbIE KOPHU
COKPAILLEHHOTO YMHOKEHUS
45 | KonrponbsHas pabora Ne 4 1o Teme | BBIMOTHSIOT KOHTPOIBHYIO paboTy

CBOWCTB
KBaJPaTHOTO

« IIpumeHeHue
apu(METHUYECKOTO




KOPHSD)

46

AHanu3  KOHTpOJIBHOM  paboTHI.
VYipouenue BBIPAKCHUH,
COJIEpIKaIMX KBAJpaTHbIE KOPHHU.

BhInonHAIOT aHAN3 KOHTPOJIBHOM paboThl. OCBOOOXKIAIOTCS OT HPPALMOHATLHOCTH B 3HAMEHATee

KBaaparHbie ypaBHeHHsA

IIpeaMeTHBbIE Pe3YJIbTATHI:

Pemrate kBazpaTHbie ypaBHeHMs. HaxonuTb mogOOpoM KOpPHU KBAJpPaTHOTO YpPaBHEHHUSI, UCIOJIb3YS
teopeMy Buera. VccrenoBare KBaJpaTHbIE YpaBHEHUS 1O JUCKPUMHHAHTY U Kodddummenram. Pemars
IpOOHBIE palMOHAIbHBIC YPAaBHEHMS, CBOJS PEIICHUE TaKWX YPaBHEHUW K PEHICHUIO JUHEHHBIX M
KBa/IpaTHBIX YPAaBHEHUU C TMOCJIEIYIOUIMM HCKIIOYEHHEM TOCTOPOHHHX KOpHEH. PermaTh TeKCTOBbIE
3a/1auu, UCTIOJIb3YsI KBAJIPATHBIC U IPOOHBIC YPaBHEHUS

IMo3HaBaTejbHble YY/I:

AHanu3upoBaTh, CpaBHUBATH, KiIaCCHPUIMPOBATH U 0000maTh (akThl M SBICHUS, OCYIIECTBISATH
CpaBHEHHUE, KIAacCHU(UKAIMIO, CAMOCTOSITEIbHO BBIOMpAs OCHOBAHHWS W KPUTEPUU JJIsi yKa3aHHBIX
JIOTUYECKUX OTIEPAIMii; CTPOUTH JIOTUYECKH 0OOCHOBAHHOE PACCYXKICHHE, BKIIOUAIOIIEE YCTAHOBJICHUE
MIPUINHHO-CIICJICTBEHHBIX CBSI3EH;

KommyHukaTuBHble YV /I:

Bricka3biBaTh CBOE MHEHHE, paOOTaTh B TPYIIIAX.

PeryasituBubie YV JI:

CamocrosaTensHO 0OHapyKUBaTh U (POpMYyIUPOBaAThH MPOOIEMY B KIACCHOW M MHAUBUIYaTbHON yueOHOU
NeSITeNIbHOCTH; BBIJIBUTaTh BEPCUU PEIICHHs MPOOJIEMbI, 0CO3HABAaTh KOHEYHBIN pe3ylbTaT, BHIOUpPATH
CpPEICTBa JOCTIDKEHMSI LEIM W3 TMPEAJIOKEHHBIX WIM WX MCKaThb CaMOCTOSATEIbHO; COCTaBIATH
(MHIMBUTYaILHO WM B TPYIINE) IJIAH PEIICHUS] MPOOJIEMBI (BBITIOJTHEHUS ITPOCKTA);

JInynoctHbie YVY/I:

AHanMM3UpPOBATh U OCMBICIIMBATH TEKCT 33Ja4i, NepeopMynupoBaTh ycIoBUeE, U3BIEKAaTh HEOOXOAUMYIO
UH(GOPMAIIMIO, MOJEIUPOBATh YCIOBHE C IMOMOIIBIO CXEM, PUCYHKOB, pealbHBIX NpeaMeToB. CTpOUTh
JIOTHYECKYIO IEMOYKY PpacCyKICHHH, KPUTUYECKH OLIEHUBATh IOJYYEHHBI OTBET, OCYILECTBISATh
CaMOKOHTPOJIb.

21

47

Hemonnsie KBaJpaTHBIC YPaBHCHU A

DOopMYIHPYIOT ONPEeNICHUE U aITOPUTM PEIIeHHUs] HETOTHBIX KBAJAPATHBIX YPAaBHEHUS

48

Periennie kBaipaTHbIX ypaBHEHUN

PemaroT HenoaHbIe KBAaJIpATHLIC YPABHCHUA

49

dopMmyina KOpHEH  KBaJpaTHOIO
ypaBHEHUS

BoeiBogaT popmynny KopHel KBaIpaTHOTO ypaBHEHUS U MPUMEHSIOT €€ MPHU pPelIeHuU YpaBHEHHHA

50

Pemienue kBajpaTHOrO ypaBHEHHUS
1o gopmyrne

Hccnenyror kBagpaTHOEe ypaBHEHHE MO AUCKPUMHUHAHTY U KOd(hQUIMEHTaM, 3allOMUHAIOT (OpMYTy
KOpHEeH KBaIpaTHOTO ypaBHEHUS

51

Hcnonb3oBanue ¢GopMyibl KOpHEH
KBaIpaTHOTO YPABHEHUs

(DOpMy.]'II/IPYIOT AJITOPUTM PCHICHUS HCIIOJIHOTO KBAAPATHOT'O YPABHCHUA

52

Pemienne 3amau ¢
KBaJPaTHbIX YpaBHEHUM

INOMOIIIBIO

PemaroT TekCTOBBIE 3alavu, UCIIOJIb3Yys B KaUCCTBC aJil' e6pa1/1qe01<0171 MOJCIIN KBAAPATHBIC YPABHCHUS




53 | Pemmenne 3amad ¢ TOMOUIBIO | PemaioT TeKCTOBBIE 33/1a41, UCTIONbB3Ys B KAUECTBE alredpanyecKoi MoIeNIy KBaJpaTHbIC YpaBHEHUS 1
JUCKPUMMHAHTA

54 | Teopema Buera DOpMYIHPYIOT aITOPUTM PEIICHMs KBAIPATHBIX YPABHEHM C IIOMOIIBIO TeopeMbl Buera

55 | Pemenue kBagpatHbIX ypaBHeHUH ¢ | HaxoasaT mogbopoM KOpHU KBaIpaTHOTO ypaBHEHHs, UCTIONB3Ys TeopeMy Buera
IMOMOUIBIO TEOpEMBI Brera

56 | O6oOmenne u 3aKpervieHne 1o | PemaroT KBajpaTHbIE YpaBHEHHS, PEUIAIOT TEKCTOBBIE 33[auH, UCIOJB3Ys B KaueCTBE anredpanyeckoit 1
teMe: «KBaspaTHble ypaBHEHUS» MOJIETIN KBAJpaTHbIE YpaBHEHUS

57 | KonrponbHast pabora Ne 5 o Teme | BBIOTHSIOT KOHTPOJIBHYIO PaboTy 1
«KBagparHble ypaBHEHUS»

58 | AHamu3  KOHTPOJBHOW  paboThl. | BBIMONHAIOT aHaIW3 KOHTPOJIBHOM paboTel. DOpPMYIHPYIOT MOHATHE «APOOHOE palUOHAIbHOE 1
Hpobuble paloHaJIbHbIE | YPAaBHEHUE)
ypaBHEHUS

59 | CocraBnenne cxeMbl pemieHus | QopMyaupyIOT aJITOPUTM peEIIeHUs JAPOOHBIX paIlMOHAJIbHBIX YpPaBHEHUHM, CBOJS pEIIEHHE TaKUX 1
JIPOOHBIX palMOHAJIbHBIX | YypaBHEHUI K pEIHIeHUIO JIMHEWHBIX W KBAJApPAaTHBIX YpPaBHEHUH C MOCIEAYIOUIUM HCKIIOYEHHEM
YpPaBHEHUH ITOCTOPOHHUX KOPHEM

60 | Pemenue apoOHBIX panMoHaNbHBIX | Pemator qpoOHbIe pallnoHalbHBIE YpaBHEHHUS, CBOJS pEUICHHE TAKUX YPaBHEHUHN K PELICHUIO JIMHEHHBIX 1
ypaBHEHUI Y KBaJIpaTHBIX YPABHEHUH C TOCIIEAYIOIINM UCKIIIOYEHHEM IMIOCTOPOHHUX KOpHEH

61 | I'padpuueckoe pemienue ApoOHBIX | PematoT apoOHbIe paliioHaIbHbIE YPAaBHEHUS C IIOMOIIBIO Ipaduka 1
palMOHAIIBHBIX YPaBHEHUHN

62 | Pemienne 3ama4 ¢ MOMOIIBIO | BEIBOAST anropuTM penieHusi TEKCTOBBIX 3a/1a4 Ha JIBM)KEHUE. PemaroT TeKCTOBbIE 3a/1auu, UCTIOJIb3Ysl B 1
palMOHAIbHBIX YPABHEHUI KayecTBe ajiredpandeckoi Moieu IpoOHbIe ypaBHEHUS

63 | CocraBneHnue u perieHue | BRIBOIAT anroputM pemieHus TEKCTOBBIX 3a/lad Ha padoTy, CIUIaBbl M PacTBOPHI. PeraioT TeKCTOBBIC 1
palMoOHaJIBLHOTO  YpaBHEHHS B | 33Ja4M, UCMOJb3ys B KAUeCTBE alredpandeckoil Moaenau ApoOHbIe ypaBHEHUS
3a1a4ax

64 | YpaBHEHUE C TapaMeTPOM DOopMYIUPYIOT ONPEACICHUE «ITapaAMETP» 1

65 | Pemenue YpaBHEHHI ¢ | PemaroT ypaBHEHHUs C TapaMeTpoOM 1
rapaMeTpoM

66 | KonrponpsHas pabora Ne 6 o teme | BbIMONHSAIOT KOHTPOJIBHYIO PadOTy 1
«pobusie paluoHalIbHbIE
YpaBHEHUS»

67 | AHamu3  KOHTPOJBHOW  paboThl. | BeIMONHAIOT aHamuM3 KOHTPOJbHOW paboThl. PemiaroTr npoOHBIE pallOHaIbHBIE YpPaBHEHHUS, CBOJIS 1
O06o06menne no teme « [IpoOHble | pelieHHe TakuX YpaBHEHMH K pEIIEeHUIO JIMHEMHBIX M KBAJpaTHBIX YPaBHEHHUH C TMOCIEIYIOLINM
palOHaIbHbIE YPaBHEHUS» VICKJIFOYEHHUEM [TOCTOPOHHUX KOPHEH

HepaBencrsa IIpeaMeTHbIE PE3YJIbTATHI: 20

Haxoauts NepeCceUCHruc " 06T>CI[I/IH6HI/IG MHOXCECTB, B YaCTHOCTH YHCJIIOBBIX HPOMCEKYTKOB. Permrate
JINHEMHBIE HCPAaBCHCTBA. Pemniate cucteMbl JTHHEHHBIX HCPAaBCHCTB, B TOM YHCJIC TAKUX, KOTOPLIC




3alMcaHbl B BUJE JBOMHBIX HEPABEHCTB

IosnaBatenabHbie YY/JI:

@opMynIMpoBaTh U JI0Ka3bIBaTh CBOMCTBA YMCJIOBBIX HEPABEHCTB. McIoyib30BaTh ammapaT HEPAaBEHCTB
JUIS OLIEHKU TIOIPELIHOCTH ¥ TOYHOCTH MPUOINKEHHUSL.

KommyHukatuBHbie YY/I:

3angaBaTh BONPOCHL, HEOOXOAMMBIE JIJIsl OpPraHNU3alMl COOCTBEHHOM JesATeNbHOCTH. PaboTaTh B rpymnmax,
BECTH JUAJIOT.

Peryastusubie YVY/I:

Hcnonb3oBaTh 3HAaHHMA O HEPABEHCTBAX. BBINOIHATH mepedOp BCEX BO3MOMKHBIX BapHAHTOB IS
nepecuéra 00ObEKTOB MM KOMOWHAIHIA, BBIACISATH KOMOMHAIIMH, OTBEYAIOIINE 33IaHHBIM YCIIOBHUSIM.
JInynoctHbie YVY/I:

AHanu3upoBaTh W OCMBICIMBAaTh TEKCT 3anaud. CTPOUTH JIOTUYECKYIO LIENOYKY pacCyKIeHH,
KPUTHYECKH OILICHUBATh TIOJYYEHHBIH OTBET, OCYLIECTBIISITH CaMOKOHTPOJb, IpPOBEpssi OTBET Ha
COOTBETCTBHUE YCIIOBHUIO.

68 | UuncnoBble HepaBEHCTBA QopMyIHPYIOT OINpEAeTeHHEe YHCIOBBIX HEPABEHCTB, WHTEPIPETHPYIOT HEPABEHCTBO C IOMOIUIBIO
KOOPAMHATHOM TPSMOM, TPUMEHSIOT TEPMHUHOJOTHIO M CHMBOJIMKY, CBSI3aHHYIO C OTHOIIICHHEM
HEpaBEHCTBA
69 | CpaBHeHue 3HaueHMM 4YMCIOBBIX | CpaBHHBAIOT 3HAUYECHMS YHCIOBBIX HEPABEHCTB
HEPABEHCTB
70 | CBoiiCcTBa YHCIIOBBIX HEPABEHCTB DopMYIUPYIOT U JOKA3BIBAIOT CBOKMCTBA YMCIIOBBIX HEPABEHCTB, PEIIAIOT HEPABEHCTBA
71 | Mcnonp30BaHME CBOMCTB YHMCIIOBBIX | PemialoT HepaBeHCTBa, HCIOJb3yd almapar HEPaBEHCTB JUISI OLEHKU MOTPEHIHOCTH M TOYHOCTHU
HEPABEHCTB NPUOIKEHUS
72 | CrioxeHne YuCI0BbIX HEPABEHCTB DOPMYIUPYIOT AITOPUTM CIIOKEHHSI YHMCIOBBIX HEPABEHCTB, MPUMEHSIOT €r0
73 | YMHOXEHHE YUCIOBBIX HEpaBeHCTB | DOPMYyIUPYIOT aITOPUTM YMHOXKEHHSI YUCIOBBIX HEPABEHCTB, IPUMEHSIOT €T0
74 | AGcomoTHas MOTpemHocTh | Mcnob3yloT annapaTt HepaBeHCTB Ui OL[CHKHU MOTPEITHOCTH U TOYHOCTH MPUOTMKEHUS
MIPUOSTIKEHUS
75 | OTHOCHUTENBHAS MOTPelHOCTh | Mcnonp3yroT anmnapaTt HepaBEHCTB /ISl OLIEHKH MOTPEIIHOCTH U TOYHOCTU MPUOIMKEHUS
MIPUOSTIKEHUS
76 | KonrponpHas pabora Ne 7 mo teme | BBIMONHSAIOT KOHTPOIBHYIO padoTy
«YucnoBbie HEPABCHCTBA»
77 | AHamu3  KOHTPOJBHOW  paboThl. | BBIMOMHAIOT aHAIU3 KOHTPOJIBHON paboTel. Haxomar mepecedeHre MHOXKECTB B YAaCTHOCTH UYHCIIOBBIX
[lepeceuenne MHOXKECTB MPOMEXKYTKOB, MPUMEHSIOT TEPMHHOJIOTHIO U CHUMBOJIMKY, CBSI3aHHYIO C OTHOIICHHEM HEpaBEHCTBA,
CBOMCTBA YMCJIOBBIX HEPABEHCTB
78 | OObennHEHE MHOXKECTB Haxonsat o6bequHeHre MHOKECTB B YACTHOCTH YHCJIOBBIX MPOMEKYTKOB, MPUMEHSIOT TEPMUHOJIOTHIO U
CHUMBOJIMKY, CBSI3aHHYIO C OTHOIIEHUEM HEPaBEHCTBA, CBOMCTBA YMCIIOBBIX HEPABEHCTB
79 | UncnoBble NPOMEXKYTKH HaxonsaT mepeceueHre u 00beIMHEHUE MHOKECTB B YACTHOCTH YHCIIOBBIX MPOMEKYTKOB, MPUMEHSIOT

TCPMHUHOJIOTUIO W CHUMBOJIMKY, CBA3AHHYKHO C OTHOIICHHCM HCPABCHCTBA, CBOMCTBA YMCJIOBBIX




HEPABEHCTB

80 | Hucnosbie IIPOMEKYTKHU Ha | QOpMyIUPYIOT OIpPENEICHUSI YUCIOBBIX MPOMEKYTKOB, 3allOMUHAIOT HMX OOO3HAUYEHHWE U Ha3BaHMUE, 1
KOOPAUHATHOU NPSMOM 1300paKalOT YMCIOBOM MPOMEKYTOK Ha KOOPAWHATHOM NMPsIMOM

81 | Pemienne HepaBeHCTB € OAHOM | POPMYIMPYIOT AJITOPUTM PELIEHUS HEPABEHCTB C OJHOW IEPEMEHHOH, NMPUMEHSIOT ero. Pemaror 1
IIEPEMEHHON JIMHEHHBIE HEPABEHCTBA

82 | PaBHOoCwiIbHBIE  HepaBeHCTBAa ¢ | PemaroT inHeliHble HEpaBEHCTBA 1
OJIHOM NIEPEMEHHOU

83 | CBoiicTBa HEpaBeHCTB ¢ oOAHOU | DOPMYIUPYIOT U JOKA3BIBAIOT CBOMCTBA HEPABEHCTB C OJTHOM NEPEMEHHOM 1
MIEPEMEHHOM

84 | Pemienue cucreM HepaBeHCTB ¢ | PemaroT cucteMbl HEpaBEHCTB, HCIOJb3Yys CBOWCTBA YHCIOBBIX HEPABEHCTB 1
OJIHOM IEPEMEHHOU

85 | Pemenue naBOMHOTO HepaBeHCTBa ¢ | Pemmaior qBOIHBIE HEPABEHCTBA, UCTIOIB3Ys CBOMCTBA 1
OJIHOM IEPEMEHHOU

86 | KonTponpHas pabora Ne8 mo Teme | BBIMOJHAIOT KOHTPOJIBHYIO paboTy 1
«HepaBeHncTBay

87 | AHanmu3  KOHTPOJBHOW  paboThl. | BBIMOMHAIOT aHamM3 KOHTPOJBHOW palOThl. PemaioT cucTembl JIMHEHHBIX HEPaBEHCTB, B TOM YHUCIIE 1
O60061eHne o TEeMe: | TaKUX, KOTOPbIE 3allMCaHbl B BUJE JBONHBIX HEPABEHCTB
«HepaBeHncTBay
CreneHns ¢ neabiM nokasaresem. | IlpeamerHblie pe3yabTarbl: 11

JJIeMEeHTBI CTATHCTHKH.

3HaTh OMNpENENICHHEe M CBOWCTBA CTENEHU C LIENbIM Moka3zareneM. [IpuMeHsATh CBOMCTBA CTENEHH C
LIETTBIM TTOKa3aTeIeM TPH BBIMOJHEHUU BBIUYMCICHUN M TpeoOpa3oBaHWU BhIpaXeHUU. Mcmonb3oBaTh
3alUCh YHCEI B CTAaHJAPTHOM BHJZIE [UIS BBIPAKECHHS W COIMOCTABJICHHUS pPa3sMEpOB OOBEKTOB,
JUIMTEILHOCTH TPOIIECCOB B OKpyXKawomieM Mupe. [IpuBoAWT, TpuUMEpbl PENpe3eHTATUBHOW U
HEpenpe3eHTATUBHON BEIOOPKH.

Ilo3naBaTeabHble Y Y /I:

N3Bnekaty nHpopmaruioo u3 TabIWIl YacTOT U OPTaHU30BLIBaTh MH(GOPMAIIMIO B BHJIE TAOJHUIl YacTOT,
CTPOMTh MHTEPBAIBHBIN psil. Vcronp30BaTh HATJISAAHOE IPEICTABICHUE CTATUCTUYSCKOM HH(POPMAIIUK B
BHJIC CTOJIOYATHIX M KPYTrOBBIX JUArPAMM, ITOJIUTOHOB, THCTOTPAMM

KovvmynukaTuBHbIE YV JI:

Bricka3biBaTh cBOE MHEHHE, pa0OTaTh B IPYIIAX.

3amaBaTh BOIIPOCHI, HEOOXOUMBIE JIJIsi OpTaHU3aIMH COOCTBEHHOMN JCATEIHBHOCTH.

PeryastuBnblie YV /I:

Ocy1iecTBIATh MOUCK WH(OPMALINK, COAepKalllel JaHHbIE, UHTEPIPETUPOBATH HUX.

JInuHocTtHbIe YV /1!

N3Bnekats nHGOPMAIINIO, BHITIOIHATE COOP MH(OPMAIIMK B HECIOKHBIX CITyJasX.

AHanu3MpoOBaTh U OCMBICIMBATh TEKCT 33Ja4M, KPUTUUYECKHU OLICHUBAThH MOJTYUYEHHBIN OTBET, MPOBEPSI
OTBET HA COOTBETCTBHE YCIIOBHIO.




88

OrnpeneneHue CTENEHU C LEIbIM
OTPULATCIIbHBIM IMOKA3aTCJICM.

DOopMYIUPYIOT ONPEACIICHUE CTENEHU C LEIBIM NIOKA3aTENEM, HAXOAAT 3HAUYEHNE BBIPAKECHU N

89 | IlpeacraBnenue uucen B BUJE | 3HAIOT ONPEJCIICHUE CTENEHU C LIETIbIM NOKA3aTEIeM U HaXOJT 3HAUEHUE BBIPAKEHUH, NPEACTABISIOT
CTENEHU BBIPQKCHHUS B BUJIE APOOH
90 | CpoiictBa crteneHn C  1edbiM | POpPMYIHUPYIOT U JOKA3bIBAIOT CBOMCTBA CTENEHU C IEJIBIM [TOKa3aTeIeM
II0Ka3aTesieM
91 | Yopomenue BbIpakeHUH | [IpuMeHsito cBOMCTBA CTENEHHU C LIEIbIM [TOKA3aTelIeM P BBINOJIHEHNUN BBIUKUCIEHUH U TpeoOpa3oBaHun
HCIIONB3Ysl CBOMCTBO CTENEHU C | BBIPAKCHHUU
1L[EJIbIM TIOKA3aTeIeM
92 | CrangapTHbli BUJ YKcIa DopMyIHPYIOT MOHATHE «CTaHAAPTHBIA BUI» uncia. Mcrnosb3yloT 3aluch YMCENI B CTaHIAPTHOM BHJIE
JUI BBIPDQXKEHUS U CONOCTAaBJIEHMSI pa3MEpPOB OOBEKTOB, JIUTEIBHOCTH MPOIECCOB B OKPYXKAIOLIEM
MUpE.
93 | CrangapTHblil BUJ uKcia B 3a1a4ax | Vcrmosb3yroT 3anuch Yucel B CTaHJApPTHOM BHJIE JUISl BBIPAYKEHUS U COMOCTABIIEHUS pa3MEPOB 0OBEKTOB,
JUINTEIBHOCTH IPOIIECCOB B OKPY/KAIOIIEM MHUPE.
94 | KonrposbHas padora Ne 9 o Teme | BBITIOTHSIOT KOHTPOJIBHYIO PaboTy
«CreneHnp c LETBIM
OTpUIATETIFHBIM MTOKa3aTeIeM»
95 | AHanmu3  KOHTPOJBHOW  paboThl. | BeIMOMHAIOT aHanu3 KOHTPOJbHON paloThl. W3BiekaioT wuHpopManuio H3 TaOIUI] YacTOT U
Coop u IPYIIUPOBKA | OPraHU30BBIBAIOT HH(OPMALIMIO B BUJI€ TAOJIUI] YaCTOT, CTPOSIT HHTEPBAIBbHBIN Pl
CTATUCTUYECKHUX JAHHBIX
96 | Coop u rpymnmnupoBka | M3Biekaor nHdopmaimio u3 Tabiuil 4acTOT U OPraHU30BBIBAIOT MH(OPMALINIO B BHJIE TaOIHI] 4acToOT,
CTAaTUCTUYECKUX JAHHBIX B 33/1a4aX | CTPOSIT MHTEPBAIbHBINA P
Harnsigroe npencTanienue | Mcrnonb3yloT HarIsiIHOE MPECTaBIeHNEe CTaTUCTUYECKON HHGOpMAIK B BUE CTOI0YATHIX U KPYTOBBIX
97 | craructuueckoit HHPpOpMAIUK JarpaMm, IMOJUrOHOB, THCTOIPAMM
98 | ducnepcus u cpenHee | GOPMYIHUPYIOT MOHATHS «IUCIIEPCUS» U «CPEJIHEE KBAPATUYHOE OTKJIIOHEHUEY», IPUMEHSIO 3HAHUS [IPU
KBaIPaTUYHOE OTKJIIOHEHUE peuieHnn 3a1a4y
IToBTOpEHME
99 | IloBrOpeHue o teMme: | [IoBTOpSAIOT M3y4deHHBIH MaTepuaj, pelarT MNPUMEpbl U 3aJauyd, CaMOCTOSITENBHO BBIOUPAIOT XOJ
«PannonanbHbIe APOOU» pelieHus
100 | MitoroBast KOHTpoOJIbHAs paboTa. BhINIOJIHAIOT UTOTOBYIO KOHTPOJIBHYIO paboTy
101 | AHanu3 KOHTPOJILHOM PabOTHI. BrinonHs0T aHanu3 paboThl, HCIIPABIISIIOT JOMYIIEHHbBIE OMIHOKH
102 | IloBTOpEHUE () teme: | [ToBTOpPSIIOT M3ydeHHBbIN MaTepua, pelarT NPpUMEPh] U 3a1a4u

«KBaI[paTHLIC KOPH»

KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHMUE 9 KJIACC

HUTOI'O: 102 yacos.

IIpniaoxenneNe3




Ne | Ha3panue pa3aenoB (Tem) XapaKTepuCTHKAa OCHOBHBIX BH/A0B AeATEIbLHOCTH YYaIUXCH Koa-
BO
4acoB

IToBTOpEeHUeE IIpeaMeTHbIe pe3yabTaThl: 2
KBagparuunas ¢pyHkuus Bbrancnare 3HadeHus: GyHKIUY, 3a1aHHON (OpMYIIOH, a Takxke OByMs U Tpems Gopmynamu. OnuckBaTh 24
CBO¥CTBA (YHKIMI HAa OCHOBE MX rpaduyeckoro mpejacraBieHus. MHTEpIpeTupoBaTh rpadMKu peabHBIX
3aBucumoctel. [loka3piBaTh cXeMaTHUECKU OJIOKEHNE Ha KOOPAMHATHOM IJIOCKOCTU IpapuKoB QyHKUNN
y=ax’, y=ax’+n,y=a (x — m)> Crpouts rpadux $yHKIuM y = ax> + bx + ¢, yMeTh yKa3bIBaTh
KOOpJMHAThl BEPIIMHBI Napabojipl, €€ OCh CUMMETpPUHM, HallpaBlIeHHE BeTBeW mapabossl. M3o00paxarhb
CXeMaTHUYECKH Ipapuk QyHKIUH ¥ = X" ¢ YETHBIM U HEYETHBIM N.
Ho3naBatenbubie YY/JI:
IToHnMaTh CMEICT 3ammced Buma va, Ya u T. 1., re a — HekoTopoe umcno. MMeTh mpesicTaBIeHue o
HAXOXJECHUH KOPHEN - CTEMEHH C MOMOILBIO KAIBKYISITOpa
KomvmyHnukaTtuBHble YV /I
Bricka3piBaTh CBOE MHEHHE, paboOTaTh B Tpynmnax. 3aJaBaTh BOMPOCHI, HEOOXOIUMBIC /ISl OpraHH3aIuN
CcOOCTBEHHOM e TENLHOCTH.
PeryasituBubie YY/I:
CocTaBnsiTh TUIAH CBOETO OTBETa HA BOMPOC. BBIAETATH OCHOBHBIE CMBICIOBBIE YacTH TEKCTa.
CamocCTOSITeThHO aHATH3UPOBATH YCIOBUS TOCTHKECHUS TISITH.
JInynoctHbie YVY/I:
Kputnuecku oneHUBaTh IMOJyYEHHBIH OTBET, OCYLIECTBIISITH CAaMOKOHTPOJIb, IPOBEpss OTBET Ha
COOTBETCTBUE YCIIOBHUIO.
1. | ®ynkuusa Haxonsat 3HaueHue QyHKIUU MO 33JaHHBIM 3HAUEHHUSIM apryMeHTa U 3HaYeHHE apryMeHTa MO 3HAYCHUSIM 1
GbyHKIIUN

2. | Obnacte onpeneneHus GyHKIUHA HaxogsaT o6nacts onpenenenus GyHKIuu 1

3. | Obnactp 3Ha4YeHHS QYHKIUH. HaxonsaT o6nacTh 3Ha4eHUI QyHKIIMH 1

4, | CpoiictBa (yukumii  (omkpwvimue | DOpMYIHPYIOT U JOKA3bIBAIOT CBOMCTBA (DYHKITUI 1

H0B020 Mamepuaia)

5. | CpoiictBa (QyHKIUN (3aKkpennenue | [IpuMeHstoT cBoiicTBa (DyHKIIMI MpU pelIeHUH 3a1a4 1

3HaHUL)

6. | O6o0menne mno Teme: «DyHkuus. | Haxomst Hynu QyHKUIKU, TPOMEKYTKH BO3PACTAHUS U YOBIBAHUS, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA 1

OOGisacte ompeneneHuss W 00JIacTh
3HAYCHUS

7. | Pemenue 3amau no teme: «@ynkuus» | [IpuMeHs0oT nomy4yeHHbIe 3HAHNS U HABBIKU NP PEIICHUH 3a]1a4d 1

8. | Kamparuslii TpexusieH u ero KopHu | HaXo#sT KopHH KBaJIpaTHOTO TPEXUJICHA. 1

9. | Boigenenue w3 TpexuieHa KBajapaTa | Beimensror kBaapar JByWIeHA U3 KBAJIPATHOTO TPEXUICHA 1

ABYYJICHA




10. | Pa3nosxeHne KBaJpaTHOro TpexwieHa | PackimaipiBaloT KBaJpaTHbIM TPEXWIEH HA MHOXHUTEIM C HCIOJIb30BaHUEM (OPMYIBI Pas3lIOKEHUS 1
Ha MHOYKUTENH KBaJpaTHOTO TpéxwieHa Ha MHOXuTenu. Cokparaior anredbpanmueckue ApoOu, coieprkaliiue KBaJpaTHBIN
TPEXWICH
11. | Pemenue 3aj1a4 1o teMme: | [IpuMeHsIOT noydYeHHbIE 3HaHUS U HaBBIKY IIPU PELLIEHUH 33134 1
«KBagpaTHelii TpEXWIEH U  €ro
KOPHIY.
12. | KontposbHas pabora Nel mo Teme: | BRIOTHSIOT KOHTPOIBHYIO paboTy 1
«DyHKUHS
13. | AHanu3 ~ KOHTPOIBLHOH  paboThl. | BBIIOJNHAIOT aHAIM3 KOHTPOJILHOM paboThl. CTPOAT TabIUILy 3HAYEHUH M1 PYHKIMH Y = ax’ 1
dynkuus y = ax?
14. | dynkmus y = ax?, ee rpaduk u | Ctpost rpadux GyHKIuM y = ax’, 0OBACHAIOT M3yueHHbIE TION0KEHUsS HA CAMOCTOSTENFHO MOI00PaHHBIX 1
CBOICTBa KOHKPETHBIX MpHUMEpax, pelarT TrpaduyecKue ypaBHEHHs, OIPEIENSIOT YHCIO PEUIeHUH CUCTEMBbI
yYpaBHEHUH ¢ IOMOIIBIO rpapuyecKkoro MeToaa
15. | 'padux ynkimun y = ax> + n [Mo anroputMy cTposT rpaguk (yHKIME Yy = ax’ + N ¥ ONMCHIBAIOT €r0 CBOWCTBA; OCYIIECTBIISIOT 1
IIPOBEPKY BBIBOJIOB, MOJIOKEHUH, 3aKOHOMEPHOCTEH, TEOpeM
16. | Pemenue 3a/au, HCMONb3Ys CBOICTBA | Pelmalor 3a/aun, UCIONb3ys CBOMCTBA (QDYHKIMH Y = ax’ 1
ynKImE y = ax?
17 | I'padux pynximm y= a(x-m)? CrposT Tabnuiy 3HadYeHuit s GyHkiuu y = a ( X — m)? 1
18 | Moctpoenue rpapuka ¢pynxiuii y = | Ilo anroputmy cTpost rpaguku GyHkimii y = ax> + n u y = a(X — m)’> ¥ ONHUCHIBAIOT MX CBOMCTBA; 1
ax?+ nu y = a(x-m)? OCYILECTBIISAIOT IPOBEPKY BBIBOJIOB, MOJIOKEHUH, 3aKOHOMEPHOCTEH, TEOPEM
19 | ITocTpoenue rpaduka kagpatnuHoii | CTpoaT rpaguk QyHKIHM y = ax’, 0OBACHIIOT M3ydeHHbIE MOJIOKEHHsS Ha CaMOCTOATENHHO MOI00PaHHBIX 1
GbyHKIIN KOHKPETHBIX IpUMepax, peliarT rpaduyeckue ypaBHEHHs, OIPEACISAIOT YHUCIO PEIIeHUH CHCTEMBbI
YPaBHEHHH C MOMOIIbIO rpa)uueckoro MeTo1a
20 | Pemenue 3aj1a4 o teme: | [IpUMEHSAIOT NoNy4yeHHbIE 3HAaHUSI M HABBIKU IPU PEIIEHUH 3a/1a4 1
«KBanparuuHas QyHKUuUSA: cBOMCTBa
U rpapuKr»
21 | ®ynknus y= x" Yuraror rpaguky, OMMCHIBAIOT CBOMCTBA (PyHKIIMM MO €€ rpaduKy, MPUMEHSIOT MPUEMBI TPeoOpa3oBaHuUs 1
rpaMKOB; IPOBOJAT CPABHUTENIbHBIN aHATIN3
22 | Kopenb N — oif crenenn Bbruucnsor 3HaueHre KBaJpaTHbIX KOPHEH, He MCII0JIb3ys TaOlUIly KBaJpaToOB HATYPAJIbHBIX YHCET 1
23 | CreneHb ¢ pallMOHAIBbHBIM [IpuMeHsIOT MoTyyeHHbIe 3HaHUS M HaBBIKU IIPH PELICHUH 3334 Pa3HOro TUIa 1
nokasareineM. O000IIeHNE 10 TEME:
« KBagpatnunas GyHKus»
24 | KontpospHast pabota Ne 2 1o Teme: | BHINOTHSIOT KOHTPOJIBHYIO PaboOTy 1
«KBanparuunas GyHKIUS
YpaBHeHHUsI 1 HEPaBEHCTBA C IlpeameTHbIe Pe3yabTAThHI: 12

O/IHOM NepeMeHHOo

Pemate YPpaBHCHUSA TpeTBeI\/’I u quBépTOﬁ CTCIICHU C MOMOIIBIO PA3JIOKCHUA HAa MHOXKHUTCIIN U BBCACHUA
BCIIOMOT'AaTCJIbHBIX TICPEMCHHBIX, B YACTHOCTU PCHIATH 6I/IKBa,[[paTHLIe YPpaBHCHUH. Pemate I[pO6H]':>Ie




palMOHAIbHBIE YPABHEHUS, CBOS UX K LIEJIBIM YPABHEHUSM C MOCIEIYIOLIEH IPOBEPKON KOPHEN
Io3naBatenbHbie YY/JI:

Pemate HepaBeHCTBA BTOPOW CTEMEHH, UCIOJIB3Ys TpaduuecKkue NpeicTaBieHus. VCmoiap30BaTh METON
HMHTEPBAIIOB JJIs PELICHUS HECIIOKHBIX PAllUOHAJIBHBIX HEPABEHCTB

KommyHukatuBHbie YY/I:

YMeTb 0OPMIISITH MBICITH B YCTHOU

Y IIMCBMEHHOU PEYH C y4ETOM

PEYEBBIX CUTYALUH.

YMeTh NpUHUMATh TOUYKY 3PEHUS APYroro.

Peryastusubie YVY/I:

VYcraHaBIMBaTh B3aMMOCBSI3M MEKJy KOMIOHEHTOM M PE3yJIbTaTOM, HCIIOJIb30BAaTh MX JUIS HAXOXKICHUS
HEHU3BECTHBIX KOMIIOHEHTOB.

JInynoctHbie YVY/I:

Kputnueckn oneHMBaTh TOJYYEHHBIM OTBET,
COOTBETCTBUE YCIOBHIO.

OCYHICCTBJIATE CaMOKOHTPOJIb, IIPOBEPAA OTBET Ha

25 | AHaM3 ~ KOHTPOJBLHOW  paboThI. | BBITIONHSAIOT aHAIHM3 KOHTPOJIBHOH paboTel. @opmynmupyioT noustue «llemoe ypaBHeHHE)
[lenoe ypaBHeHHE
26 | llenoe ypaBHEHHE U €T0 KOPHU Pemaror nenbie ypaBHeHus 2,3 cTeneHel; pelmaT OUKBaIpaTHbIE YpaBHEHHUS
27 | JomycTumslie 3HaueHus | Onpenensor cTeneHb YpaBHEHUS
MOJAKOPEHHOTO BBIPAXKEHUS
28 | IpoOHbIe paninoHa bHbIC YypaBHeHUs1 | Pemaror menple ypaBHeHus 2,3 CTENEHEW; pemarT OWKBaJpaTHbIC YpPAaBHEHHS; OMPEACISIOT CTETNCHBb
ypaBHEHHUSI.
29 | IpoOHble parmoHaNbHBIC ypaBHEHHUs | Permaior apoOHBIE pallnoHAIbHBIC YPAaBHEHUS 110 33JJaHHOMY aTOPUTMY
U UX pelIeHUs
30 | YpaBHenuss u wux pemeHuss ¢ | Pemaror npoOHbIe paliMoHaIbHbIE YpaBHEHUS 110 33JaHHOMY aIrOPUTMY; pEIIatoT ApoOHbIe paloHaIbHbIE
MTOMOIIBIO BBEJICHUS HOBOH | ypaBHEHUS ITyTEM BBEIECHUS HOBOM MEPEMEHHOM
MepEeMEHHOM
31 | BemmonHenue yrnpaxkHeHuid mo teme | [IpoBoAsT 3aMeHy MEpeMEHHOW; pellaloT KBaJpaTHbIE YPaBHEHHSI U YpaBHEHHs, MOJYYUBIIHECS U3
«pobusie paloHaIbHbIE | 3aMEHBI; peIIaloT OMKBaIpaTHBIC YPaBHEHUS
ypaBHEHUS
32 | O6obmenue mo Tteme: »/poOHbie | [I[pUMEHSIOT MOMy4YeHHbIE 3HAHUS M HABBIKU MIPU PEILICHUU 33134
paloHaIbHbIe ypaBHEHUS
33 | OnpeneneHre HepaBeHCTBA BTOpPOil | DopMyIHpyIOT ONpesieieHue HepaBeHCTBA BTOPOH CTENIEHH ¢ OJTHON MepeMEHHOM
CTEIIEHU C OJHOU NIEPEMEHHOMI
34 | Pemenue HEPABEHCTB BTOpOi1 | PemiaTs HepaBeHCTBA BTOPOM CTETIEHU C OJJHON MEPEMEHHOM ¢ MOMOIIIBIO Tpaduka KBaApaTuyHOU QPyHKITUH.

CTEIIEHU C OJTHOU NIEPEMEHHOMN

Vcnonp3yroT alropyuT™ pelieHus] HepaBeHCTBA BTOPOl CTENEHU ¢ OJHOM MepeMeHHOH! ¢ TOMOIIbIO rpaduka
KBaJpaTUYHON (YHKIIUU




35 | Pemmenne  HepaBeHCTB ~ MeToj0M | Pemmare HepaBeHCTBa ¢ OJHOW MEPEMEHHON METOJOM HWHTEpBaIOB. PackiajplBalOT MHOTOWIEH Ha 1
UHTEPBAJIOB MHOKUTENH
36 | Pemmenne  HepaBeHCTB ~ MeTOJOM | Pemmaror ypaBHEHHs U HEPaBEHCTBA C OJTHOM MEPEMEHHON Pa3IUYHBIMU CIIOCO0aMHU 1
HMHTEPBAJIOB Ha YIPAXKHEHUIX
37 | Pemenue HEPABEHCTB BTOpO# | Pemator ypaBHEeHHs U HEPAaBEHCTBA C OTHOW NEPEMEHHON Pa3InYHBIMH CIIOCOOaMuU 1
CTENEHHU B 3a/1a4ax
38 | KontposibHas padora Ne 3 mo teme: | BBITIOIHSIOT KOHTPOJIBHYIO paboTy 1
«YpaBHEHUS U HEPABEHCTBA C OJHOU
MIEPEMEHHON»
YpaBHeHHUS H HEPABEHCTBA € IIpeaMeTHBIE Pe3YJIbTAThI: 16
ABYMSl TepeMeHHbIMU Crpouts rpaduky ypaBHEHHH ¢ IByMsI IEPEMEHHBIMU B MPOCTEUIINX ClIydasix, Korjaa rpadukoM SIBIsSETCS
npsivasi, napaOoiia, runep0osa, OKpyKHOCTh. Mcmonb3oBaTh UX JUId TIpadUUYECKOro PpEeUIeHHUsl CUCTEM
yYpaBHEHUH C JByMsl epeMeHHbIMU. Pemiars cnoco6oM MOACTAaHOBKHM CUCTEMBI JBYX YpPaBHEHHUH C JABYMS
MIEpEMEHHBIMH, B KOTOPBIX OJIHO YpaBHEHUE NIEPBOM CTENEHHU, a APYroe — BTOPOI CTENEHHU.
Ho3naBareabHble YV/I:
Pemarp TekcToBble 3a7auM, UCMOJb3Yys B KaueCcTBE ajreOpandeckoil MOJeIN CUCTEMY YpaBHEHUU BTOPOM
CTENEHHU C JBYMS IIepEMEHHBIMU; PEIlIaTh COCTABICHHYIO CUCTEMY, MHTEPIIPETUPOBAThH PE3YIbTaT
KommyHnukaruBHbie Y VY/I:
3amaBath BOMPOCHI, HEOOXOMUMBIE JII OpPraHHW3allid COOCTBEHHOU AesTeNbHOCTH. PaboTaTh B rpymnmax,
BECTH JHAJIOL.
PeryasituBHblie YV/I:
Hcnonb30BaTh 3HaHHA O 3aBUCUMOCTSIX MEXIy BeIMUYMHAMU. BBIMONHATH mepedop BceX BO3MOMKHBIX
BapHaHTOB JJIs mepecuéra 0ObEKTOB WM KOMOWHALMN, BBIACNATH KOMOMHAIIMM, OTBEYAIOLIUE 3aJaHHBIM
YCIIOBUSIM.
JImynocrubie YVY/I:
AHanM3upoBaTh U OCMBICIMBATH TEKCT 3a7a4u. CTPOUTH JIOTHUECKYIO LEMOYKY PACCYKICHUM, KPUTUYECKH
OLIEHUBATh NOJYYEHHBIN OTBET, OCYIIECTBISITh CAMOKOHTPOJIb, IPOBEPSISI OTBET HA COOTBETCTBUE YCIOBHUIO.
39 | AHanmu3  KOHTPOJBHOM  paboThL. | BBIMONHAIOT aHANINU3 KOHTPOJIBHOM paboThl. ONpenensoT paBHOCUIBHBIE YpaBHEHUS 1
YpaBHEHME € JBYMs IEPEMEHHBIMU
40 | OnpeneneHue CTENEHU YpaBHEHUS Pemaror ypaBHeHuUE ¢ AByMsI IEPEMEHHBIMU, ONPEACISIOT CTENEHb YPABHEHMS 1
41 | CocraBnenue ypaBHeHus 1o rpaduky | Pemaior ypaBHeHHe ¢ IBYMSI IEPEMEHHBIMH C MOMOMIBIO T'pauKOB QPYHKITUI 1
42 | I'paduueckuii  crmocod  pemieHus | PematoT ypaBHeHHE ¢ ABYMS IIEPEMEHHBIMH C MOMOMIBIO TpaUKOB PYyHKITUIT 1
CHCTEM YpaBHEHUU
43 | Pemenue cucreM ypaBHEHUH BTOPOH | 3HAKOMSTCS C aITOPUTMOM PELICHUs] CHCTEM YpaBHEHHI BTOPOI cTeNeHn 1
CTEIEHU
44 | Pemenue cucteM ypaBHEHUH BTOpoOH | Pemaror cucteMsl ypaBHEHHMI BTOPOH CTENEHH CIOCOOOM MOJICTAHOBKU 1

CTEIIEHH CIIOCOOOM NOACTAaHOBKH




45 | Pemenue cucteM ypaBHEHUH BTOpOH | Pemiaror cucteMsl ypaBHEHHI BTOPOH CTENEHH I'paduecKuM CIocoOoM 1
CTeneH! rpadguyeckum crnocobom

46 | Pemenue cucreM ypaBHEHUH BTOpOH | Pemaror cucreMbl ypaBHEHHI BTOPOi CTENEHH aHATUTHYECKUM CIIOCO00M 1
CTENEHH aHAJTUTUYECKUM CIIOCOO0M

47 | Pemenne cucreM ypaBHEHUH BTOPOH | Pemaror cucteMsl ypaBHEHHI BTOPO CTENIEHH CIIOCOOOM CIIOKEHUS 1
CTENEHH CIIOCOOOM CIIOKEHUS

48 | O6o0meHue 1 3aKperieHne o Teme: | [IpuMeHsfoT moy4eHHbIe 3HAHUS U HAaBBIKK IPU PEIICHUH 3a/1a4d pa3IMyHOTro THIIA 1
«Pemenune CUCTEM YpaBHEHUI
BTOPOM CTETIEHW»

49 | Pemenne 3ama4 ¢ nmoMoIpio cucrteM | COCTaBISAIOT OMMCAHUE 10 YCIOBHIO 3a1adi. COCTaBIAIOT CHCTEMBI YPAaBHEHUH TI0 YCIOBUIO 3a7Ia4H. 1
YpaBHEHU BTOPOU CTENEHU

50 | O6o6menue u 3aKperUIeHre TIo TeMe: | Permaror 3a1a4n ¢ TOMOIIBIO CHCTEM YPaBHEHH BTOPO CTETICHN 1
«Pemmenue 3a1a4 ¢ TOMOIIBIO CUCTEM
YpaBHEHUI BTOPOW CTETICHU»

51 | HepaBeHcTBa ¢ AByMs IepeMeHHbIMU | DOpMYIHUPYIOT ONpeesieHue PelIeH!s] HEpaBEHCTBA C IBYMSI IEPEMEHHBIMMU. 1

52 | AnropuTM pemieHus HEpaBeHCTBA C | BRIBOIAT aJrOpUTM pelieHHst HEPaBEHCTBA C IByMs IEPEMEHHBIMH C TIOMOIIBIO TpauKoB 1
JBYMsI IEPEMEHHBIMU

53 | Onpenenenre cUCTEMbI HEPABEHCTB C | BRIBOIAT anropuTM pemieHus CHCTEM HEPaBEHCTB C JIBYMsI NMEPEMEHHBIMH C TOMOIIBI0 TpaduKoB W 1
JBYMsI IEPEMEHHBIMU MIPUMEHSIIOT €T0

54 | O6o6menne mo Teme: «YpaBHeHUs U | [[pUMEHSIOT MoTydeHHbIE 3HAaHUSI U YMEHUS TIPU PEIICHUH 3a/1a9 1
HEpaBEHCTBA C IBYMSI
IEPEMEHHBIMID)

55 | KonrponbHas padota Ne 4 1o teme: | BBITTONMHSIIOT KOHTPOJIBHYIO paboTy 1
«YpaBHEHUS U HEPAaBEHCTBA C JIByMs
[IepPEMEHHbBIMID)

Apudmernyeckas u IIpeaMeTHBIE Pe3VJbTAThI: 15

reoMeTpu4ecKasi mporpeccuu

[IpuMeHsITh MHIEKCHBIC 0003HAYCHUS IS WICHOB IOCIeN0oBaTeabHOCTeH. [IpuBOAMTh TpUMEpHI 3aTaHUS
MOCJIeIOBATEILHOCTEH (HOPMYIION N-TO YieHAa M PEKyppeHTHOH ¢dopmynoid. BeiBoauth ¢GopMynbl n-ro
yjieHa apu(MEeTUYecKOW TMpOorpeccud W TeOMETPHUUECKONW MpPOrpeccHH, CYMMBI MEPBBIX N YJICHOB
apumMeTHyecKoil ¥ reOMeTPUUECKOM MPOrpecCHii, pemaTh 3a1a4u C UCIIOIb30BaHUEM ITHX (OPMYIL..
Ilo3znaBaTesabHble Y Y JI:

Jloka3bIBaTh XapaKTEPUCTUICCKOE CBOMCTBO apU(PMETHUCCKON U TEOMETPUICCKOM MPOrpecCcuit
KovvmynukaTuBHbIe Y'Y JL:

Bricka3piBaTh CBOE MHEHHE, pa0OTaTh B TPYIIIAX.

3amaBaTh BOMPOCHI, HEOOXOAUMBIE JIJIsl OPTaHU3alUK COOCTBEHHOU e TeIbHOCTH.

PeryasituBubie YYJI:

Ocy1iecTBIATh MOUCK WH(OPMALIUK, COAepKallel JaHHbIE, HUHTEPIPETHPOBATH HX.




JInuynoctubie YYJI:
AHaHI/ISI/IpOBaTb U OCMBICIIMBATh TCKCT 3aadayu, KpI/ITI/I‘-IeCKI/I OILICHUBAThHb HOHy‘IGHHbeI OTBCT, HpOBepHH
OTBET HA COOTBETCTBHE YCIOBHIO.

56 | AHamu3 ~ KOHTPOJBHOH  paboTHl. | BEIMOMHAIOT aHanM3 KOHTPOJBHON paboTel. DOPMYIHPYIOT MOHATHE YUCIOBOH IMOCIIEAOBATEIBHOCTH U
IlocnepoBarensHOCTH crocoObl € 3amanus
57 | Omnpenenenue apudmerndeckoii | DOPMYITUPYIOT OMpeAecHHEe apuPMETHICCKON MPOTPEeCCHH, IOKA3bIBAIOT, YTO TMOCIICAOBATEIHHOCTD,
IIPOrpeCcCUn 3agaHHas OPMYIIOH N—TO WICHA, SBISETCS MPOTPeCcCrei.
58 | ®opmymna N-ro wiena apudpmerndeckon | s mporpeccun, 3ajaHHON B SBHOM BHJIC, 3aITUCHIBAIOT (DOPMYITY I-TO YJICHA.
IIPOrpeCcCUn Onpenensior, ABIsSeTCs JAHHOE YHUCIIO WIEHOM JaHHOW MPOTrPECCUU; ONPENEISIOT €ro HOMEp.
59 | ®opmyna cymMMBI N TEpBBIX YICHOB | BRIBOIAT opMyy CyMMBI N IEPBBIX YWICHOB apU(PMETHIECKON MTPOTPECCHH ¥ IPHUMEHSIOT
apupMeTHIeCcKon IIPOTPECCUH
(omKpwimue Ho8bIX 3HAHUIL)
60 | [Ipumenenne dopmynsl cymmer N | [IpuMmeHsIOT GOopMyITy CyMMBI N TIEPBBIX WICHOB apH(PMETHUECKON POTPECCHH TIPU PELICHNH 3314
MEPBBIX  WIEHOB  apu(METHUYECKON
MIPOrPECCUH B 3aJ1a4ax
61 | ®opmyna cymMMBI N TIepBBIX WieHOB | HaxomsaT cymMMy n NepBBIX WICHOB IMPOTPECCHH 1O (opMyliaM CYyMMBI; HAXOSIT CyMMY N TEPBBIX YICHOB
apu(pMeTHYECKON POTrPecCum IIPOTPECCUHU C TPEBAPUTEIHHBIM ONPENIETCHUEM KaKOT0-JIM00 3JIeMEHTa IPOTrPeCCUu
62 | O600menue 1o teme: | [IpUMEHSIOT TIOTyYeHHbBIE 3HAHHS U YMEHUS TIPU PEIICHUH 3a/1a49
«ApubmeTnueckasi IpOrpeccHs»
63 | KonrponpHas padota Ne 5 mo teme: | BBITONMHSIIOT KOHTPOJIBHYIO paboTy
«ApudmeTrueckas Iporpeccus»
64 | Anam3 KOHTPOJIbHOM paboThl. | BEIMOMHSIOT aHAIM3 KOHTPOJILHOK PaboThl. DOPMYIUPYIOT ONpEneIeHNE TEOMETPUIECKON POTPECCHH
Onpenenenue TEOMETPUYECKON
MIPOrpeccun
65 | ®opmyna N-ro uieHa reoMeTprueckoil | BoIBOAAT U J0Ka3bIBAIOT GOpMYIly N—T0 4jieHa TeOMETPUUYECKOM MPOrpeccuu
MIPOrPECCUn
66 | ®opmyna cymmbl TMEpBbIX N wieHOB | HaxomaT cymMMy n mepBBIX WIEHOB MPOTPECCUU MO GopMmyiaM CyMMBbI; HAXOJSIT CyMMY N MEPBBIX YICHOB
reOMETPUYECKOM MPOTPECCHU IPOTrPECCUU C MPEABAPUTEIBHBIM OIPEIeIEHHEM KaKoro-In0o0 3JIeMEeHTa MPOTrPECCHH;
OTPEAEIISIOT AIEMEHTHI TPOrPECCUU IO CYyMME U APYT'HM 2JIEMEHTaM.
67 | llpumenenue  dopmynasl  cymMmsl | [IpumeHsIOT popmyny n-To YjieHa reOMeTPUUYECKOM NP PEIICHUH 3a1a4d
MEPBBIX N UIEHOB T'€OMETPUYECKON
MIPOrpeccuu npu pelieHun
YIPAKHECHUN
68 | O606meHune 1o teme: | [IpUMEHSIOT NMoNyYeHHbIE 3HAaHUS M YMEHUS IIPU PEIICHUHN YIPaKHEHUH
«"'eomeTpuueckas nporpeccus»
69 | IloaroroBKa K KOHTPOJIBHOM paboTe O060011aI0T U CHCTEMAaTU3UPYIOT OJYYEeHHBIE 3HAHUS
70 | KontposbHas pabora Ne 6 1o Teme: | BRIOMHSAIOT KOHTPOJIBHYIO paboTy




«I"eoMeTpHruecKast Iporpeccusd»

DJieMeHThl KOMOMHATOPUKH U IIpeaMeTHBIE Pe3YJIbTATHI: 13
TEOPUH BEPOATHOCTEH BrimonauTs nepebop Bcex BO3MOXKHBIX BapUAHTOB Ui Mepecdyéra 0ObeKTOB U KoMOMHamid. [IpuMeHsaTh
MpaBWJIO KOMOMHATOPHOTO YMHOXKEHHs. Pacro3HaBaTh 3a/laud Ha BBIYMCICHHE YHUCIA TMEPECTAHOBOK,
pa3MeleHi, COueTaHUui M TMPUMEHATH COOTBETCTBYIOUIME (OPMYJbl. BBIYHUCIATE YacTOTy CIy4ailHOTO
COOBITHSL.
IHo3naBareabHble YV/I:
OrneHuBaTh BEPOSITHOCTH CIIYYaHOTO COOBITHS C MOMOIIBIO YAaCTOTHI, YCTAHOBICHHOW OMBITHBIM ITYTEM.
HaxomuTs BepOATHOCTH CIy4ailHOTO COOBITHSI Ha OCHOBE KJIACCUYECKOTO OIPEACNICHUS BEPOSTHOCTH.
[IpuBOANTH MPUMEPHI 10CTOBEPHBIX U HEBO3MOXKHBIX COOBITHI
KommyHukaruBHble Y VY/I:
Bricka3piBaTh cBOE MHEHHE, paOoTarh B Ipymmax. 3a/aBaTh BOMPOCHI, HEOOXOIWMBIE ISl OpraHU3aIfuu
COOCTBEHHOM JIeATETHHOCTH.
PeryasituBubie YVY/I:
CocraBisaTh IUIaH CBOEr0 OTBETA Ha BOMPOC. BBIIENSATH OCHOBHBIE CMBICIOBBIE YacTH TEKCTa.
CaMOCTOATENTFHO aHATM3UPOBATH YCIOBUSI IO CTHIKCHUS TIEITH.
JInunoctHbie YV
Kputnuecku o1leHUBaTh TIOMYyYEHHBI OTBET, OCYIIECTBIISITh CaMOKOHTPOJb, TPOBEPSss OTBET Ha
COOTBETCTBHE YCIOBHUIO.
71 | AHanu3  KOHTPOJIbHOM  paloThl. | BRIMOMHSAIOT aHaM3 KOHTPOJIBHOW padoThl. CTpOSIT AEpPEBO BO3MOXKHBIX BAapUAHTOB JJISi HEOOJBIIIOTO 1
[Tpumepbl KOMOMHATOPHBIX 33434 KOJIMYECTBA BAPMAHTOB, PEHIAIOT MPOCTEiIIe KOMOMHATOPHBIE 3a/1a4u
72 | IlepectaHOBKH DopMyIUPYIOT OTNIpeieTIeHHEe TePECTaHOBOK. BHIBOIAT M T0Ka3bIBAIOT (OPMYITY MTEPECTAHOBOK 1
73 | llpumenenue mepectaHOBOK Tpu | Pemaror nmpocTteiimue 3aaumn Ha onpeAesieHUe Yncia MepecTaHOBOK U3 N AIEMEHTOB. 1
pelIeHNnH 3a1a4
74 | Onpenenenue pa3MenieHus DopMyIUPYIOT OoNpeeseHre pa3MenieHus. BbIBOAAT U J0Ka3bIBAIOT GOpMYIy pa3MenieHus 1
75 | Pasmemenus OnpenensoT Yucao pa3MeIIeHH U3 N JIEMEHTOB 110 K. 1
76 | Ilpumenenue  pasMemienuss  npu | OnpenenstoT YUCIOo pa3MeIleHui U3 N AJIEMEHTOB 110 K MpH pelieHuu 3aaa4y 1
pelIeHUH 3a1a4
77 | OnpeneneHue cCOYETaHMs DopMyIUPYIOT OoNpeAeNeHNe coueTanus. BEIBOIST U TOKa3bIBaOT (POpMYITy coueTaHus 1
78 | IlpumeHenue COUeTaHMs npu | Pemaror npocreiiime 3a1aqyu Ha onpeesieHue Yrucia pa3MeleHui U3 n 3eMeHToB 1o k. 1
pelIeHnH 3a1a4
79 | Ilonstue ciydyailHOTO COOBITHS DOopMYITUPYIOT TOHITHE CIYYaHOTO COOBITHS, MPUBOJAT COOCTBEHHBIC TIPUMEPHI CITyYalHBIX COOBITHIA 1
80 | OTHOCcHUTENbHAA YacTOTa cay4ailHOro | DOpMYyNIUPYIOT OMpeaesieHne OTHOCUTENBLHOM YaCTOThI CIIy4aliHOTO COOBITHS, TOHATHE BEPOSTHOCTH 1
COOBITHS
81 | BeposaTHOCTb PAaBHOBO3MOYKHBIX | BBIBOIAT mNpaBWiIOo HaXOXKIeHUs BeposATHOCTEH. DOpMYIHUpYIOT MOHSITHE PAaBHOBO3MOXKHBIX MCXOOB, 1
COOBITHI ONMaronpUATHBIX UCXOAOB, BEPOSITHOCTH COOBITHSI.
82 | BeposaTHOCTh ciay4aifHOTO coObITHsI | HaxonsT BeposSTHOCTH B MPOCTEUIITUX 3a/1a4ax. 1




83 | [loaroroBka K KOHTpoJIbHOU paboTe | OGOOIIAIOT M CHCTEMATU3UPYIOT MOJIyYCHHbIE 3HAHUS 1

84 | KontposibHas padotra Ne 7 mo teme: | BBITIOMHSIOT KOHTPOJIBHYIO paboTy 1
«OneMeHThl ~ KOMOMHATOpUKHA U
TEOPUH BEPOSITHOCTEN»

IloBTOpEHUE 17

85 | AHamu3  KOHTPOJBHOH  paboTHl. | BRIMOMHAIOT aHanu3 KOHTPOJBHOW paboThl. HaxXomaT 3HAYeHHsS YHCIOBOTO BBIPAKEHHUS, BBIMOIHSIOT 1
IToBTopenue Ttembl: «HaxoxzaeHue | OPSAOK IEHCTBUS C YACIAMHU.
3HAYEHUS YUCIIOBOTO BBIPAXKEHUSD)

86 | [loBTopenne Ttembl: «YmpomeHue | [IpUMEHSIOT TeOpeTHIEeCKUI Mareprai K peieHuro 3a1a4 1
BBIPAKECHUIN

87 | IloBTOpeHue TeMbl: | PemaroT HemosHble KBaJpaTHbIE YpPaBHEHUS U YPaBHEHMUsI, CBOIAIIMECS K KBAaJIPATHBIM. 1
«IIpeobpazoBanue BBIpOKCHUH,
COJIEpKalUX KBaIpaTHbIE KOPHU»

88 | [loBTopenne  Ttembl:  «Dopmynsl | [Ipumenstor Gopmyiry KBagpara pasHOCTH U (HOPMYITy KBaJpara CyMMBI JUIS BO3BEICHHUS B KBAIPAT CYMMBI 1
COKPAILEHHOTO BBIPAYKEHUS U Pa3HOCTU JBYyX BbIpakeHHHl. [IpumeHstoT ¢Gopmyny pa3HOCTH KBaApaToOB Jii YMHOXKEHHUS Pa3HOCTHU

BBIPAKCHUI HA UX CYMMY.

89 | INoBTOpeHue TEMBI: | BBIMONHSIOT ToXAECTBEHHBIE TPEe0Opa30BaHUsl BhIPaKEHU N 1
«ToxnecTBeHHblE MpeoOpa3oBaHUs
BBIPAKEHUIN

90 | [loBTopenue Tembl: «PasmokeHue | PackiiambIiBaloT MHOTOWICH Ha MHOXKHUTEININ PA3TUYHBIMHE CIIOCOO0aMuU 1
MHOTOWJIEHA HA MHOYKHTEJII)

91 | [loBropenue Tembl: «CrteneHb c | [IpencTaBisioT cTeneHb C pallMOHATBLHBIM MTOKA3aTeIeM B BUJIE APOOH M HA0OOPOT. 1
L[EJIbIM TTOKAa3aTeIeM»

92 | [loBTOpEHHE  TEMBHI: «Pemenue | [IpUuMeHSIOT aIrOPUTM pEIICHUS JIMHEHHBIX YPAaBHEHUM MPU PEIICHUH YIIPaKHEHUN 1
JIMHEHHBIX YPaBHEHUN»

93 | IloBtopenue  Tembl:  «Pemenue | [IpuMeHSIOT anropuT™ pelieHus: KBaJpaTHBIX YpaBHEHUHN MPU PELICHUH YIIPAXKHEHHH 1
KBaJIPATHBIX YPaBHEHUI»

94 | IloBtopenue  Tembl:  «Pemenue | Pemaror cuctemsl ypaBHEHUH € IByMsI HEM3BECTHBIMH CITOCOOOM IOJICTAHOBKHU U CIIOCOOOM CIIOKEHHUS. 1
CHCTEM YpaBHEHUI»

95 | [loBTOpeHue Tembl: « PemeHue 1
HEPABEHCTBY

96 | UroroBas KOHTpOJbHAS padoTa. BhITIONTHAIOT HTOTOBYIO KOHTPOJIBHYIO paboTy 1

97 | AHanu3 KOHTPOJBHON pabOTHI BBINONHAIOT aHATIM3 UTOTOBOM KOHTPOJIBHOM pabOoThl, HCHPABIISIOT AOMYIIEHHbIE OUTHOKN 1

98 | [loBTopenune  Tembl:  «Pemenue | Pemaror HepaBeHCTBA ¢ OHOM HEM3BECTHOM, MPUMEHSIOT aJITOPUTMBI P PELLICHUH 3a]1a4 1
CHCTEM HEPaBEHCTB

99 | [loBTopenue Tembl: « CpolicTBa | [IpuMeHSIOT U3yYeHHbIE CBOWCTBA (PYHKIMN PU NOCTPOEHUH Ipa(UKOB 1

GbyHKIHI




HNUTOI'O: 99 yaca.






