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JINYHOCTHbIE, MeTanpeaMeTHble U NpegMeTHble pe3ybTaTbl 0CBOeHUA yuebHoro npeameta «Anrebpa» 7-9 Knaccbl
BzaumocBs3n PE3YJIbTATOB OCBOCHUS ITPCAMCTA «MaremaTuka» MOKHO CUCTEMHO NpeaACTaBUThb B BUJIC CXCMBI. HpI/I sTOM 0003HauyeHnue JIP YKa3bIBACT,
4TO MMPOJABHIKCHHUC YUAIIUXCSA K HOBBIM 06pa?>OBaTeJ'IBHLIM pe3yiibTaTaM MMPOUCXOIUT B COOTBCTCTBUU C JIMHUAMU PA3BUTUA CPCACTBAMH IIPCIAMCTA.

JInyHOCTHBIMM pe3ynbTaTaMu n3ydeHus npeaMeTa «Anredpa» » B Buje yueOHoro Kypca 7 — 9 Kiacc SBISIFOTCS CIeIyIONINe KauecTBa:
HE3aBHCUMOCTb M KPUTUYHOCTD MBILIUICHHUS;

BOJISI U HACTOWYUBOCTD B JOCTUKEHUU LIETIH;

Cc(OPMHPOBAHHOCTH OTBETCTBEHHOI'O OTHOIIEHUS K YYEHUIO, TOTOBHOCTh U CLIOCOOHOCTH O0YYaOLIMXCsl K CAMOPA3BUTHIO U CaMOOOPa30BaHUIO Ha
OCHOBE MOTHBAIIMH K O0YYEHUIO ¥ MO3HAHHIO, BEIOOPY AaibHeIero oopa3oBanus Ha 0a3e OPHEHTHPOBKHU B MUpE Mpodeccrii U MpodecCHoHAIbHBIX
MPEANOYTEeHUI, 0CO3HAHHOMY OCTPOSHHIO MHUBUIyalbHON 00pa3oBaTeabHON TPACKTOPUHU C YUETOM YCTOMYMBBIX ITO3HABATEIbHBIX HHTEPECOB,;
c(OPMHPOBAHHOCTH IEIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH M OOLIECTBEHHOW PAKTUKH;
c(OPMHPOBAHHOCTh KOMMYHMKATHBHOM KOMIIETEHTHOCTH B OOLIIEHUU U COTPYAHUUYECTBE CO CBEPCTHUKAMU, CTAPIIMMU M MJIaIIINMU, B
00pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HON, YIeOHO-UCCIIEIOBATEIBCKON, TBOPUECKON U IPYTHUX BUIAX JCSITEIBHOCTH;

YMEHHE SICHO, TOYHO, IPAMOTHO M3JIaraTb CBOU MBICIIM B YCTHOM U IIMCbMEHHOM pEYH, IOHUMATh CMBICII IIOCTAaBJICHHON 3a/1a4M, BHICTPAauBaTh
apryMeHTaluI0, IPUBOIUTH IPUMEPHI U1 KOHTPIPUMEPHL;

IIPEJCTaBICHUE O MATEMaTUYECKOM HayKe Kak chepe yeroBeueckon AeaTeNbHOCTH, 00 3Tanax e€ pa3BUTHA, O €€ 3HAYMMOCTH U1 Pa3BUTUS
LMBUJIN3ALUY;

KPUTUYHOCTH MBIIUICHUS, YMEHHE PACIIO3HABATH JIOTHYECKU HEKOPPEKTHBIE BBICKAa3bIBAHUS, OTIMYATh TUIIOTE3Y OT (haKTa;

KpeaTUBHOCTb MBIIIJICHUS], NHUIIMATHBA, HAXOIUYMBOCTh, aKTUBHOCTb IPU PELICHUH aIre0panyecKux 3a/1ay;

YMEHHUE KOHTPOJIMPOBATh MPOLIECC U PE3yNbTaT yueOHON MaTeMaTUYeCKON AeATeIbHOCTH;

CIOCOOHOCTH K IMOLIMOHAJILHOMY BOCIIPUSATHIO MaTeMaTHUYECKUX 00BEKTOB, 3a/1a4, pEIIeHU, pacCyKAeHHU.

Cpedcmeom OOCIMUIICEHUS IMUX pe3yibmamos A6NAencA.
CHUCTEMaA SaﬂaHI/Iﬁ y‘le6HI/IKOB;
npeacTaBJICHHAA B yT~I€6HI/IKaX B ABHOM BHUJIC OpraHu3anug MaTcpualia 1o NpuHIuIy MUHUMAKCa,
HCIOJIb30BAaHNUEC COBOKYITHOCTH TeXHOHOFHﬁ, OPHUCHTHPOBAHHBIX HA PA3BUTHUC CAMOCTOATCIBbHOCTH U KPUTUYIHOCTH MBIIUJICHHUA: TECXHOJIOT'UA
HpO6H€MHOFO auainora, TCXHOJOrusa NpoAyKTUBHOI'O YTCHHA, TEXHOJIOTHA OLICHUBAHM.

MeTanpeaAMeTHbIMMU pe3ynbTaTaMu H3ydeHHs Kypca «MartemaTukay sBisiercsi GopMHpOBaHHE YHUBEPCATIbHBIX y4eOHbIX neiicteuit (YY)
PerynatuBHbie YY[:

CaMOCTOSITENILHO 0OHapycugams U HOpMyIUpOBaTh yueOHYIO MPoOIeMy B KJIACCHOM U MHIMBUIYAIbHOM yueOHOM NesTeIbHOCTH;

8b108U2aMb BEPCUH PEIICHUS TPOOJIEMbI, 0CO3HABaTh KOHEUHBIN PE3yJbTaT, BHIOMPATh CPEACTBA TOCTHXKEHUS LENIH U3 MPEASIOKEHHBIX WM UX HCKATh
CaMOCTOSITEIILHO;

cocmaensams (MHIMBUyaTbHO UM B TPYIIIE) IJIaH peuIeHus poOaeMbl (BBIOIHEHUS TPOEKTA);



paboTas o mpeIOKEHHOMY HITH CAMOCTOSITEITEHO COCTABICHHOMY TUIAHY, UCHOIb3068aMb HAPSAY C OCHOBHBIMU U JIONIOJHUTEILHBIC CPEICTBA
(ctipaBOUHas TUTEpATypa, CIOKHBIEK MPUOOPHI, KOMIIBIOTED);

NJIAHUPOBaAMb CBOIO HHIUBUIYATHHYIO 00pa30BaTEIbHYIO TPACKTOPHIO;

pabomamp 1O CaMOCTOSATEIBHO COCTABIIEHHOMY IUIaHY, CBEPSISICh C HUM U C IIEJIbIO JIEATEIbHOCTH, UCIIPABIISIS OIMIMOKH, UCHIONB3YSI CAMOCTOSITENIEHO
nomoOpaHHbIe cpencTBa (B ToM uncie u MHTepHeT);

CBOOOIHO 1071b308ambCsl BbIPAOOTaHHBIMU KPUTEPHUSIMH OLEHKH U CAMOOIICHKH, UCXO/IS U3 LENH U UMEIOIINXCS KPUTEPUEB, pa3inyas pe3yibTar u
CII0COOBI IENCTBUIA;

B XO/I€ MPEJCTABICHUS IPOEKTA 0a8aAMb OYEeHKY €r0 pe3ylbTaTaM;

CaMOCTOATENIHO 0CO3HA8amMb MPUUKUHBI CBOETO yCIeXa UK HEYCIeXa U HaXOJIUTh CIIOCOOBIBBIX0/IAa U3 CUTYAIlMU HEYCIEXa;

yMemb OyeHUums CTeTNeHb YCIEIHOCTH CBOSH MHINBUIYallbHON 00pa30BaTeNbHON ASSITENTbHOCTH;

JlaBaTh OLEHKY CBOUM JIMYHBIM Kaue€CTBaM U Ye€pTaM XapakTepa («KaKoB s»), ONPENEISITh HAPBICHUS CBOETO Pa3BUTHS («KAKHM sl XOUYy CTaTh», «UTO
MHE JJIs1 3TOT0 HAJ0 CAENAaTh»)

Cpeocmeom hopmuposanus pecynamusuvix YV/I[ cuyscam mexnonocus cucmemHo-0esimeIbHOCMHO20 N00X00d Ha dmane uzy4eHus H08020
Mamepuana u mexHoi02usi OYeHUBaHUs 00PA3068aMeNbHbIX OOCMUNCEHUIL (VHeOHbIX YCnexos).

lNMo3HasamernbHbIie YY/[]:

— AQHAUZUPOBAMb, CPABHUBAMb, KAACCUDUYUPO8amb u 0600uams HaKThI U SABICHUS,

— ocywecmensims CpaBHEHNE, CEPUALIUIO U KJIACCU(DUKALINIO, CAMOCTOSTENILHO BEIOMPAs OCHOBAHUS U KPUTEPUU TSl YKa3aHHBIX JJOTMUECKUX
oreparyii; CTpOUTh KJIACCU(PUKALINIO TYTEM TUXOTOMUYECKOTO JIeJICHUs (Ha OCHOBE OTPHUIIaHMs);

— cmpoums JTOTMYECKH 000CHOBAaHHOE PACCYXk/IEHUE, BKIIIOYAIOIIEE YCTAHOBJICHUE IPUUYNHHO-CIIEICTBEHHBIX CBA3EH;

— co30a6amb MaTEMaTHYECKUE MOJIENH;

— COCTaBJISITh TE€3UCHI, pA3JIMYHbIE BUbI IUIAHOB (MIPOCTHIX, CIOXKHBIX U T.11.). [I[peoOpa3oBriBaTh HH(OPMALIMIO U3 OJJHOTO BUJA B IpYyroi (Tabauily B
TEKCT, AMarpaMMmy | 1p.);

— bIYUMBIEAMb BCE YPOBHU TEKCTOBOW HH(POPMALIUU.

— yMemb onpeoesisimb BO3MOKHbBIE HCTOYHUKH HEOOXOUMBIX CBEICHUN, TPOM3BOAUTH MOMCK HH(GOPMAIH, aHATU3UPOBATh U OLIEHUBATH €&
JOCTOBEPHOCTb.

— MOHKMas MO3UIIUIO APYTOro YeNOBEKa, pa3iuiams B €ro pedu: MHEHHE (TOUYKY 3pEHHUs), 10Ka3aTeIbCTBO (ApTyMEHTHI), (DaKThl; TUIIOTE3bl, aKCUOMBI,
Teopuu. [l 3TOro caMoCTOSITENIbHO MCIIOIb30BaTh Pa3IMyHbIe BUIbI UTEHHS (U3ydaroliee, IPOCMOTPOBOE, 03HAKOMHUTEIBLHOE, TOUCKOBOE), TPUEMBI

CJIyIIaHUS.



— caMOMYy c030asams UCTOYHUKN UH(POPMALIUU Pa3HOTO TUIIA U 7Sl pa3HbIX ayIUTOPHiA, COOII0aTh HH(POPMALIMOHHYIO TUTHEHY U TpaBUIia
nH()OPMAIIMOHHON OE30MMaCHOCTH;

— yMemb UCHONb306aMb KOMIIBIOTEPHBIE 1 KOMMYHUKAIIMOHHBIE TEXHOJIOTUH KaK MHCTPYMEHT JUIs JOCTHDKEHHSI CBOMX IieNiei. YMeTh BEIOUpaTh
aJICKBATHBIEC 33/1a4€ UHCTPYMEHTAIIbHBIE IIPOrPAMMHO-AIIIAPATHBIE CPEICTBA U CEPBUCHI.

Cpeocmeom ¢hopmuposanus no3HaBatenbHbIX Y'Y [l cioyxar yueOHbIH MaTeprall ¥ MPEKIE BCEro MPOIyKTUBHBIC 3aJaHHsl yueOHHKA, TO3BOJISIOIINE
IIPOJIBUTATHCS 10 BCEM LLIECTU JIUHUSAM Pa3BUTHS.

1-a JIP — Mcnonp30BaHne MaTEMATUYECKUX 3HAHUM JUIsl PELIEHUs] pa3IMUHbIX MaTEMAaTUYECKUX 3a/1a4 U OLEHKU IOJyYEHHBIX PE3YyJIbTaTOB.

2-5 JIP — COBOKYHOCTh YMEHHUI MO UCIIOJIb30BAHUIO JI0KA3aTE€IbHOW MAaTEMaTUYECKOM pedH.

3-s1 JIP — CoBOKYITHOCTh YMEHHI 110 padoTe ¢ nH(popManre, B TOM YHCIE U C Pa3IMIYHBIMU MaTEMaTHYECKIMH TEKCTAMHU.

4-5 JIP — YMeHUs UCIIONIb30BAaTh MaTEMaTHUYECKHUE CPENICTBA JJI U3YUEHUS U OMMCAHUS PEANIbHBIX IIPOLIECCOB U SIBJICHUI.

5-a JIP — He3aBUCUMOCTb M KpUTUYHOCTH MBILUICHHUS.

6-s1 JIP — Boiist 1 HACTOMYMBOCTE B TOCTHIKEHUH IEJTH.

KommyHukamueHbie YY[:

CaMOCTOSITENILHO Op2anu306b186ams y4eOHOE B3aUMOACHCTBHE B IpyIIe (ONpPeeIaTh 001ue e, 10T0BapUBaThCs Ipyr ¢ IPYroM U T.1.);
OTCTauBasi CBOIO TOUKY 3PEHUS, NPUBOOUMb apeyMeHmbl, TOATBEpKIas ux pakramu;

B JIUCKYCCUU YMemb 8b108UHYMb KOHTPAPTYMEHTHI;

YUUTBCS KPUMUYHO OMHOCUMbCS K CBOEMY MHEHUIO, C TJOCTOUHCTBOM NPU3HABAMb OIIMOOYHOCTh CBOETO MHEHHUS (€CIM OHO TaKOBO) U
KOPPEKTUPOBATh €T0;

MOHMMAs TMO3UIHIO IPYTOT0, paziuyanms B €ro peuu: MHEHUE (TOUYKY 3pEHHsI), T0Ka3aTeIbCTBO (apryMeHTHI), (paKkThl; THIIOTE3bl, AaKCHOMBI, TEOPUH;
YyMemb B3TJSTHYTh HA CUTYAIUIO C HHOW MO3UIUH U 00208apu8amuCsi C IOJIbMUA UHBIX TO3UIHH.

Cpeocmeom ¢hopmuposanuss KOMMYHUKATUBHBIX Y Y]] ciiykaT TeXHOJIOTHs MpoOIeMHOro quanora (moOy>KAarouii U MOABOASIINAN JHAIIOT) |
opranuzaius padoThl B MaJIbIX TPYIIax, TAK)Ke UCTIOIb30BaHUE HA YPOKAX dJIEMEHTOB TEXHOJIOTHH MPOTYKTUBHOTO YTEHUSI.
MpepmeTHbIE:

1) ymenue paboTaTh ¢ MaTEeMaTUYECKUM TEKCTOM (CTPYKTYpHpPOBaHUE, U3BJICUCHUE HEOOXOIUMON HH(OPMAITUH ), TOYHO U TPAMOTHO BBIpa)kaTh CBOU
MBICIIM B YCTHOM M MMCBMEHHOW peun, IPUMEHSI MaTEMaTHUECKYI0 TEPMUHOJIOTMIO U CUMBOJIMKY, UCIIOJIb30BAaTh PA3IMUHBIC S3bIKM MaTEMaTUKU

(CHOBCCHBIﬁ, CI/IMBOHI/I‘{CCKPlﬁ, rpa(bnqecm/n?l), 000CHOBBIBATh CYXKIACHUS, MPOBOANUTDH Knaccn(bnxaumo, JOKa3bIBATb MATCMATHYCCKUC YTBCPIKIACHUSA



2) BnasieHre 6a30BBIM MOHATHHHBIM alIapaToM: HMETh MPE/ICTABICHUE O YUCIIE, BIIQJICHUE CUMBOJIBHBIM SI3bIKOM JIreOpbl, 3HAHUE 3JIEMEHTaPHBIX
(YHKIMOHATIBHBIX 3aBUCUMOCTEH, (HOPMUPOBAHHE TPEACTABICHUN O CTATUCTHYECKUX 3aKOHOMEPHOCTSAX B PEAIbHOM MHUPE M O Pa3IMyHBIX CIIocobax
UX U3y4YEeHUsI, 00 0COOEHHOCTSAX BBIBOJOB U IIPOrHO30B, HOCSILIUX BEPOSITHOCTHBIA XapakTep;

3) yMeHue BBHINOIHATH anreOpanyeckre mpeoOpa3oBaHus PallMOHATBHBIX BRIPAKEHHA, TIPUMEHSTh UX JUIS PELICHUs y4eOHBIX MaTEMaTUYECKHUX 3314
¥ 337124, BO3HUKAIOIIMX B CMEXHBIX y4eOHBIX MpeIMETax;

4) yMeHHUe MOJIb30BATHCS MATEMATUYECKUMHU (POPMYITAMU U CAMOCTOSITEIBHO COCTABIIATH (POPMYIIBI 3aBUCUMOCTEH MEX/1y BeIM "YMHAMHU Ha OCHOBE
0000IIIEHHUS YaCTHBIX CIIy4aeB M HKCIICPUMEHTA;

5) yMeHue peliaTth JMHEWHbIE U KBaJApaTHbIE YPAaBHEHUS U HEPA"BEHCTBA, a TAK)KE IPUBOJIMMBIE K HUM YPaBHEHUS, HEPABEHCTBA, CUCTEMBI;
MIPUMEHSTH rpapUuuecKye MpeICTaBICHUs Il pEIICHUs U UCCIIEOBAHUS YPAaBHEHU, HEPABEHCTB, CUCTEM; IPUMEHSATh MOJYyUEHHbIC YMEHUS JUIS
pelIeHns 3a/1a4 U3 MaTeEMaTUKU, CMEXHBIX [TPEIMETOB, IPAKTUKH;

6) oBNaIeHUE CUCTEMON (PYHKIMOHATBHBIX MOHATHH, ()YHKIIMO "HAJILHBIM SI36IKOM U CUMBOJIMKOM, yMEHUE CTPOUTH rpaduku GyHKIUN, OMUCHIBATH UX
CBOMCTBA, UCIOJIb30BaTh (YHKIIMO "HAJIbHO-TpaUUecKre NpeICTaBICHUS ISl ONUMCAHUS U aHaIM3a MaTEMaTUYECKUX 3a/1a4 U pealIbHbIX
3aBHCHMOCTEI;

7) oBNaiecHuEe OCHOBHBIMHU CIIOCOOAMHM MPECTABICHHUS U aHAJIHM3a CTATHCTUYECKUX JTAHHBIX; YMEHUE PelIaTh 3a/1a4i Ha HaX0XKJIEHHE YacTOThI U
BEPOATHOCTH CITy4ailHbIX COOBITHI;

8) yMeHHe MPUMEHSTh U3YyUeHHbIE IOHATHS, PE3YIbTaThl U METOBI IPU PEILICHUU 3a7a4 U3 Pa3IMUHBIX Pa3/eoB Kypca, B TOM UHCIe 3a/1a4, He

CBOAANIUXCA K HEMOCPECACTBCHHOMY IMTPUMEHCHUIO U3BCCTHLIX AJITOPUTMOB.



1. Copep:xxanue yuedoHoro npeamera «Ajareopa» 7 —9 Knaccos
7 knacc:

1. BbIpaxeHusi, TOK1eCTBA, yPABHEHUS.
UwucoBble BEIpaKEeHUs ¢ IepeMeHHbIMU. [IpocTeiimue nmpeodpazoBaHus BhIpaKEHUNH. Y paBHEHHUE, KOPEHb ypaBHEHUS. JINHEIHOE ypaBHEHUE C OJTHOM
nepeMeHHo. PelieHue TeKCTOBBIX 3a/1a4 METO/I0M COCTaBJIeHUs ypaBHeHHH. CTaTHCTHYECKUE XapaKTePUCTUKU.
OcHognas yenb — CUCTEMaTU3UPOBATh U 000OIIUTE CBEACHUS O MPeoOpa30BaHMIX alredpandeckux BbIPAKEHUN U PEIIeHUH ypaBHEHUN C OJHON
MePEMEHHOM.
[lepBas Tema Kypca 7 Kiacca SBISETCS CBSA3YIOUIUM 3BE€HOM MEXIY KypcOM MaTeMaTUKH 5—O6 KJIaccoB U KypcoMm anreOpsl. B Heil 3akpemisioTces
BBIUHCIUTENbHBIE HABBIKU, CUCTEMATU3HPYIOTCS B 0000Ial0TCs CBECHUS O TPE0OPa30BaHUAX BRIPAKECHUN U PEIICHUN YPAaBHEHHIA.
HaxoxaeHnue 3HaueHN YUCIOBBIX U OYKBEHHBIX BBIPAKEHUH 1aeT BO3MOKHOCTh MMOBTOPUTH C YUAIIUMUCS IIPaBUIIa ACUCTBUN C palliOHATLHBIMH
qyclaMu. Y MEHUS BBITIONHATE apuMeTnyeckue AeWCTBUS C PallMOHAIIBHBIME YHCIIaMU SIBIISIIOTCSA OMOPHBIMU I BCEro Kypca anredpol. Crnemyet
BBISICHUTH, HACKOJIBKO MPOYHO OBJIA/IEIH UMH Yy4Yalllecs, U B CIy4ae He0OX0IMMOCTH OpraHU30BaTh MOBTOPEHHUE C LIETI0 JTUKBUIAIINH BBISIBICHHBIX
po6enoB. Pa3BUTHIO HABBIKOB BBIYMCICHUN JODKHO YIENATHCS Cephe3HOe BHUMAHUE U B AalbHEHIIIEM MTPU U3YyYSHHUH IPYTHX TEM Kypca anreOphl.
B cBs13u ¢ paccMOTpeHrEM BONIPOca O CPaBHEHUH 3HAUCHUN BBIPAKEHUI pacIIUPSIOTCS CBEICHHS O HEPAaBEHCTBAX: BBOAATCS 3HAKU HEPABEHCTB,
JTAETCsl IOHSATUE O IBOWHBIX HEPABEHCTBAX.
[Tpu paccmoTpennu npeoOpa3oBaHuii BeIpaKeHUHN (GopMaTbHO-ONEPAaTUBHBIE YMEHHUS OCTAIOTCS Ha TOM K€ YPOBHE, ydalluecs MOJHUMAIOTCS Ha
HOBYIO CTYIE€Hb B OBJIQJICHUU T€OpUei. BBOAATCS MOHATHS «TOXAECTBEHHO PAaBHBIE BBIPAXKEHUA, KTOKIECTBOY, «TOKACCTBEHHOE IIPeoOpazoBaHue
BBIpXEHUIT», COJIepKaHNe KOTOPBIX OyIeT MOCTOSHHO PacCKPBIBATHCS U YIIIYOISATHCS PU U3YYEHUH MTPE00pa30BaHUN PA3IMYHBIX areOpanvecKux
BhIpakeHUH. [loguepkuBaeTcs, 4TO OCHOBY TOXKIECTBEHHBIX MPEOOPA30BAHUI COCTABIIAIOT CBOMCTBA ACUCTBUN HAJ YUCIAMHU.
Ycunupaercs poib TEOPETUUECKUX CBEJIEHUH TIPU pacCMOTpeHnHU ypaBHeHUH. C 11eNbio 00ecreyeHus] 0CO3HAHHOTO BOCIPHATHS YIaITIMUCS
QIITOPUTMOB PEIICHUS YPaBHEHUN BBOJUTCS BCIIOMOTATENIbHOE TIOHATHE PABHOCHIIBHOCTH YPaBHEHUM, (DOPMYIUPYIOTCS U Pa3bsCHSAIOTCS Ha
KOHKPETHBIX IPUMEPAX CBOMCTBA PaBHOCWJILHOCTH. [{aeTcsi MOHATHE TMHEHHOTO YpaBHEHHSI M UCCIIEyEeTCsl BOIPOC O YUCIE ero KopHeil. B cucreme
yIpaXHEHU 0c000€ BHUMaHUE yJIeNsIeTCs PEIICHNI0 YpaBHEHUN BUIA ax = b MPU pa3Nu4HbIX 3HaUYeHUsX a u b. [Ipogomkaercs padora mo
(OPMHUPOBAHUIO Y YUYAIIUXCSl YMEHHUS UCIOJIb30BaTh anmnapaT ypaBHEHUI KaK CPEJICTBO JIJIS pEIICHHs TeKCTOBBIX 3a7ad. Y pOBEHb CI0KHOCTH 3a7a4
3/1€Ch OCTAETCsl TAKUM K€, KaK B 6 Kjacce.
N3ydeHnne TeMbl 3aBepIIaeTcsi 03HAKOMIICHHEM YYaIIUXCsl ¢ TPOCTEHIIIMMU CTATUCTUYECKUMHU XapaKTePUCTUKAMU: CPEIHUM apu(METHIECKHM, MOJIOH,

MCﬂHaHOﬁ, pasMaxom. Yyamuecs J0IKHBI YMETDH HUCIIOJIb30BATh 3TH XAPAKTCPUCTHUKHU U aHAJIN3a psAda JaHHBIX B HCCIIOKHBIX CUTYallUAX.



Konmponvnvix pabom: 1

2 CreneHb ¢ HATYPAJbHBIM MOKAa3aTeJEM.

Crenenb ¢ HaTypaJIbHBIM MOKa3aTeseM U ee cBoiictBa. OqHowieH. @yHKIMU y = X2, y = X3 ¥ UX rpadukm.
Ocnoeénas yenb — BbIpabOTaTh YMEHUE BBIIOJIHATH JEHCTBUS HAJl CTENEHSIMU C HATypaJIbHBIMH IOKA3aTENAMU.
B nanHOi Teme naeTcs onpeseneHne CTENEeHN ¢ HaTypalbHBIM IOKa3zaTeneM. B kypce MaTeMaTHkH O Kilacca ydariuecs y»Ke BCTPedalnuch ¢
IIpUMEpPaMU BO3BEICHMS YUCEN B CTENIEHb. B CBSA3M ¢ BBIUMCIEHUEM 3HAUYEHUN CTENIEHM B 7 KJlacce JaeTcs MPEACTaBICHUE HAX0KICHUH 3HAaU€HU I
CTEIEHU C IOMOIIbIO KalIbKyJsiTopa. PaccmarpuBaroTcs CBOMCTBA CTENIEHU C HATypajbHBIM ITOKa3zareneM. Ha mpumepe noka3aTenbcTBa CBOMCTB
CTEIEHU y4allllecs BIEPBbIE 3HAKOMSTCS C JI0Ka3aTelbCTBaMU, IPOBOJUMBIMU Ha ajireOpandeckoM maTtepuane. CBONWCTBA CTENEHH C HATypaJIbHbIM
[I0KAa3aTeIeM HaxoIAT IPUMEHEHHUE NPU  YMHOKEHUU OJJTHOUYJIEHOB U BO3BEJCHUM OJHOWIECHOB B CTeNEHb. [Ipu HaxoxkaeHnH 3HaUYEeHUI BhIPAXKEHUH,
COZIep KaIlNX CTEIEeHU, 0c000e BHUMAHHE CIENyeT OOpaTUTh Ha MOPSAAOK ICHCTBHM.
Paccmotpenne pyHkmii y = x2, y = X3 mo3BoJIsI€T MPOJODKUTE paboTy MO (POPMHUPOBAHUIO YMEHUH CTPOUTH U YUTATh rpaduku GyHKIui. BaxxHo
00paTUTh BHUMaHHE yYaIIUXCsl HA OCOOCHHOCTH rpaduka QYHKIUHN Y = X2: TpaduK IPOXOAUT Yepe3 Havyaio KoopauHatr, ock Oy SBISETCS €ro OChIO
CUMMETPUH, TpapUK PacloiOkKEH B BEPXHEH MOITYIUIOCKOCTH.
YMmenue crpouts rpaduku GyHKIMNA y = X2 U 'y = X3 UCIIOJIB3YETCS AJIs1 O3HAKOMIIEHHUS yYaIIMXCsl ¢ TpadMuecKUM CIIoCOOOM pelIeHUs YpaBHEHUH.

Konmponvnvix pabom: 1
MHoro4/ieHbl.

MHuorounes. CiioxeHHe, BBIYMUTAaHUE U YMHOKXEHUE MHOTOWIECHOB. Pa3noxkeHrne MHOTOWIEHOB HA MHOKUTEIH.

OcnosHas yenb — BbIpab0OTaTh YMEHUE BHIMOIHATD CI0KEHUE, BBIUUTAHNUE, YMHOKEHNE MHOTOUJICHOB U pa3jioKeHNe MHOTOUJICHOB HA MHOKHUTEIH.
JlaHHas TeMa UrpaeT pyHIaMEeHTaJIbHYIO POJib B (POPMUPOBAHMH YMEHUS BBITOJIHATH TOXKECTBEHHbIE IPE0OPa30BaHMs aareOpanuyecKux BhIpaKEHUH.
dopmupyemble 31ech GOopMaIbHO-0TIEPATUBHBIE YMEHUS SIBJISAIOTCS ONMOPHBIMU NPU U3YYEHUU JEHCTBHUM € pallMOHAIIBHBIMU APOOSMH, KOPHSAMH,
CTEIEHSIMH C PAllMOHATIBHBIMU MTOKA3aTEIIMHU.

N3ydyeHne TeMbl HAUMHAETCS C BBEJECHUS TIOHATUN MHOTOUWIEHA, CTAHIaPTHOIO BUJa MHOTOWIEHA, CTETIEHN MHOro4jieHa. OCHOBHOE MECTO B 9TOU TeMe
3aHUMAIOT AJITOPUTMBI IEHCTBUI C MHOIOWIEHAMHU — CJIO’)KEHHE, BBIUUTAHUE U YMHOXKEHHE. Y Yallluecs JOJKHBI IOHUMAaTh, YTO CYMMY, Pa3HOCTD,
IIPOU3BEICHNE MHOTOUIEHOB BCEI/1a MOKHO MPEACTABUTH B BUJI€ MHOrousIeHa. JIeMCTBUSI CII0KEHUS, BBIYUTAHNS U YMHOXXEHHUSI MHOTOUJIEHOB
BBICTYIAIOT KaK COCTaBHOW KOMITOHEHT B 33/IaHUSX Ha MPpeoOpazoBaHMs LeNbIX BeIpakeHHH. [ToaToMy HerenecooOpa3Ho NepexoanuTh K

KOM6I/IHI/Ip0BaHHLIM 3alaHuAM TPECKAC, YEM YCBOCHBI OCHOBHBIC aJITOPUTMBI.



Cepbe3Hoe BHUMaHHE B 3TOH TeMe YAETAETCS Pa3JIoKEHHUI0 MHOTOYJICHOB HA MHOXHUTEJH C TIOMOIIBIO BBIHECEHHUS 32 CKOOKH OOIIEro MHOXKHTEIS U C
MOMOIIBIO TPYNNUPOBKU. COOTBETCTBYIONINE TPE0Opa30BaHMs HAXOAAT IIMPOKOE MPUMEHEHHE KaK B Kypce 7 Kiacca, Tak U B MOCJIESAYIONINX Kypcax,
0COOEHHO B ICHCTBHSIX C PAllMOHAIBHBIMU JIPOOSIMH.

B nanHHOIf Teme yuamuecs: BCTpeuaroTesi ¢ MPUMEPaMH MCIIOJIb30BaHMS pacCMaTPUBAEMBbIX NMPEOOPA30BaHUN TIPU PEIICHUH pa3HOOOpa3HbIX 3a/1a4, B
YaCTHOCTH MPH PEIICHUH YPAaBHEHHUNA. JTO MO3BOJISIET B XO/I€ U3YYCHUS TEMBI IIPOJIOJKUTH PadOTy 10 (POPMUPOBAHHIO YMEHHUS PELIaTh ypaBHEHHUS, a
TaK)Ke pelaTh 3a7a4u METOJOM COCTABJIEHUS ypaBHEHUN. B uncio ynpaxHeHUI BKIIOYAlOTCS HECIOXKHBIE 3aJaHUs Ha 10KA3aTeNbCTBO TOKIECTBA.

Konmponvnvix pabom: 1
@opMyJIbI COKPAIIIEHHOTO YMHOKEHUSI.

Qopmynsl (a + b)2 = a2 +2ab + b2, (a+b)3 = a3 +3a2b + 3ab2 + b3, (a £b) (a2 + ab + b2) = a3 +b3. [Ipumenenue GopMyI1 COKpAILIEHHOTO
YMHOXXEHUS B IPEOOPA30BAHUSIX BBIPAKCHHI.

Ocnognas yenb — BbIpabOTaTh YMEHUE MPUMEHSATH (DOPMYIIbI COKPAIIEHHOTO YMHOKEHHUS B TPEOOPa30BAHUAX 1IEJIBIX BHIPAKEHUI B MHOTOWICHBI U B
Pa3I0KEHUU MHOTOYJICHOB HA MHOYHTEJIH.

B naHHO# Teme npogoinKaeTes padoTta o (OPMHPOBAHUIO Y YUAIIUXCS YMEHUS BIIOJIHATH TOXKICCTBEHHBIC MIPE0OPa30BaHUS [IEJIbIX BRIPAKCHUH.
OcHoBHOE BHUMaHHE B TeMe ynenseTrcs popmynam (a —b) (a + b) = a2 — b2, (a £ b)2 = a2 + 2ab + b2. Yuamuecs NOMKHBI 3HATh 3TH POPMYIBI U
COOTBETCTBYIOLIHE CIOBECHBIE (POPMYINPOBKH, YMETh IPUMEHATh UX KaK «CJI€Ba HAIPaBO», TaK U «CIPaBa HAJIEBOY.

Hapsiny ¢ ykazaHHBIMU paccMaTpHuBaroTcs Takxke GopMynsl (a = b)3 = a3+ 3a2b + 3ab2 £ b3, a3 £+ b3 = (a £ b) (a2 + ab + b2). OgHAaKO OHU HAXOJAT
MeHblIlIee IPUMEHEHHE B Kypce, T03TOMY He CIeyeT U3JIMIIHE YBICKAThCsI BHITOIHEHUEM YIPAKHEHUH Ha UX UCIIOJIb30BaHHE.

B 3akmounTenbHOM yacTy TeMbl pacCMaTPUBAETCs IPUMEHEHUE Pa3InYHbIX IPUEMOB Pa3JI0KEHUSI MHOTOUICHOB HA MHOXHTENH, a TAKKe
HCIOJIb30BaHUE MPEOOPA30BaHUM LENBIX BBIPAXKEHHUM I PELICHUs IUPOKOro Kpyra 3a/1a4.

Koumponvnvix pabom: 2
DOYyHKIUH.

OyHK1Ms, 00JacTh onpeneneHus pyHkunu. Berancinenue 3HaueHuil pynkuuu rno gpopmyie. ['padux ¢pynkiuu. [Ipsmas nponopuoHaIbHOCTh U €€
rpaduk. Jluneitnas pyHkuus u ee rpapux.

OcHoénas yenb — O03HAKOMUTD YYAIIUXCS ¢ BAKHEUITUMU (YHKIIMOHAIBHBIMU MOHITHUSAMHU U € TpapuKaMu IPsIMON IPONOPIMOHATIBHOCTH U
JTUHENHON (QyHKIUM 00I1Iero BUaa.

JlanHast TeMa SBJISETCSI HAYaJIbHBIM 3TallOM B CHCTEMaTH4eCKON (DYHKIMOHAIBHOM MOATOTOBKE y4aluxcsl. 371€Ch BBOISATCS TaKHe MOHATHS, KaK
(GyHKIHS, apryMeHT, 00J1acTh onpeaencHus GyHKINH, rpaguk GyHkiuu. OyHKIHS TPAKTyeTCs Kak 3aBUCHMOCTb OJJHON EPEMEHHOU OT IPYyrou.

Vyamuecs noixy4aroT NepBoe MpeACTaBICHHUE O crioco0ax 3ananus GyHkuK. B 1anHON Teme HaunHaeTcs padoTra o GOPMHUPOBAHUIO Y ydaIIUXCA



YMEHHH HaX0JUTh 10 (hopMyIie 3HaUeHUE (PYHKIIMH 10 U3BECTHOMY 3HAYCHHIO apTyMEHTA, BBITIOJHATH Ty XKe 3a/1a4y 10 rpaduKy U pemiaTh mo
rpaduky oOpaTHyro 3a1ady.

OYHKIMOHATBHBIE TIOHATHUS TIOTYyYaIOT CBOK0 KOHKPETHU3AIMIO TIPY U3YYCHUH JIMHEWHON (YHKIIMH U €€ YaCTHOTO BHJIA — MPSIMOI
MPOMOPIHUOHAILHOCTH. YMEHHS CTPOUTH U YUTATh TpaduKh dTUX (PYHKIIUH IMHUPOKO UCHIOIB3YIOTCS KaK B CAaMOM Kypce alreOphl, Tak U B Kypcax
reoMeTpun U GU3MKU. Yyarmecs JODKHBI TOHUMATh, KaK BIUSAET 3HaK KO QHUIMEHTa Ha PacOI0KEeHNE B KOOPMHATHON TUIOCKOCTH rpaduka
byakuy y = kx, e u k # 0, Kak 3aBUCUT OT 3HAYEHUH k U b B3aUMHOE pacroioxeHue rpagukoB AByX GyHKIUN BUa y = kx + b.
dopmupoBanue BceX (QYHKIMOHAIBHBIX MOHITHIA U BRIPA0OTKA COOTBETCTBYIOIIMX HABBIKOB, & TAKXKE M3yUYeHUE KOHKPETHBIX (DYHKITUH
COIPOBOKAAIOTCS PACCMOTPEHUEM TPUMEPOB PEATTHHBIX 3aBUCUMOCTEH MEXTy BETMUYMHAMH, YTO CITIOCOOCTBYET YCHIICHUIO TIPUKJIIaTHON
HaIpaBJIEHHOCTH Kypca anreOphl.

Konmponvnvix pabom: 1
Cucrembl JTUHEHBIX YPABHEHM .

Cucrema ypaBHeHuil. Pemienue cucreMsl IByX JTMHEUHBIX YPaBHEHUH C IBYMs IIEPEMEHHBIMU U €0 FeOMETpHUECKas nHTepnperanus. Pemenue
TEKCTOBBIX 33J]a4 METOJIOM COCTAaBJICHUsI CUCTEM YPaBHEHUIA.

OcnosHas yenb — 03HAKOMUTH YYaIIMXCS CO CIIOCOOOM pellIeHUs] CUCTEM JIMHEWHBIX YPaBHEHUI ¢ ABYMS IEPEMEHHBIMHU, BbIpaOOTaTh YMEHHE pelaTh
CUCTEMBbI YPaBHEHHUU U IIPUMEHATH UX IIPU PELIEHUN TEKCTOBBIX 3a1a4.

N3ydeHne cuctem ypaBHEHHUH pacnpenenserca Mexay KypcaMmu 7 1 9 kinaccoB. B 7 kimacce BBOIUTCS IOHATHE CUCTEMBI M pACCMAaTPUBAIOTCS CUCTEMBI
JIMHEUHBIX YPaBHEHUMN.

N3noxenne HaYMHAETCS C BBEICHUS IIOHATHS «JIMHEHHOE YPaBHEHUE C JBYMs [IEPEMEHHBIMUY. B cucTEMy yIpaKHEHUH BKIIFOYAOTCSI HECII0KHBIE
3a/laHMs Ha peLICHUE JIMHEHHBIX YPAaBHEHUH C IBYMs IEPEMEHHBIMHU B LIEJIBIX YUCTIAX.

dopmupyeTcs yMEHUe CTpOUTh Tpaduk ypaBHeHUs a + by = ¢, r1e a # 0 unu b # 0, npu pa3IndHbIX 3HAYEHUsX a, b, c. Beenenue rpapudeckux
00pa3oB aeT BO3MOXKHOCTb HArJIsIIHO UCCIIE0BATh BOIIPOC O YMCIIE PELICHUH CUCTEMBI IBYX JIMHEHHBIX YPAaBHEHHH ¢ IBYMsI IEPEMEHHBIMHU.
OcCHOBHOE MECTO B JJaHHOH TeMe 3aHMMaeT U3y4YEeHHE allTOPUTMOB PEILICHHS CUCTEM JIBYX JTMHEHHBIX YpaBHEHUH ¢ ABYMS MEPEMEHHBIMU CIIOCOOOM
MIOJICTAHOBKU M CITIOCOOOM CIIOKEHUs. BBeieHue cuctem mo3BoJisieT 3HAYUTEIbHO PAaCIIMPUTh KPYT TEKCTOBBIX 3ajay, peIaeMbIX ¢ TIOMOIIBIO
anmapara anreopsl. [IpuMeneHne cucteM ympoIaeT npolecc NepeBoaa JaHHbIX 331a4K ¢ OOBIYHOTO SI3bIKA HA SI3bIK YPABHCHHIA.

Koumponvnvix pabom: 1
IToBTOpEHue.

OcHosnas yenw. I1oBTOpUTH, 3aKpenuTh U 0000mUTH OcHOBHBIE 3YH, moy4ueHHsie B 7 Kiacce.

Konmponvnvix pabom: 1



8 knacc:

PanuonanbHblie 1poom.
PammonanbHas poOb. OCHOBHOE CBOKMCTBO JPOOH, COKparieHue npooeid. ToxaecTBeHHbIe MPeoOpa3oBaHUs PAlMOHAIBHBIX BHIPAKECHUH.
OyHKIUA U ee rpaduk.
OcnosHas yenb — BBIPA00OTaTh YMEHUE BBIMIOIHATH TOXICCTBECHHBIE TPEOOPA30BAHUS PAIMOHAIBHBIX BBIPAKCHHM.
Tak kak IeHCTBHS ¢ pallMOHAIBHBIMU APOOSMU CYIIECTBEHHBIM 00pa30M ONMUPAIOTCS HA IEHCTBUS C MHOTOWICHAMH, TO B HaYaJie TeMbl HEOOXOIMO
MOBTOPUTH C YYAIIUMUCS IPEOOPA30BAHUS IEJIBIX BBIPAYKCHHI.
['maBHOE MeCTO B ITaHHOM TeMe 3aHUMAIOT AITOPUTMBI JEHCTBHH Ipo0sMuU. Yuamuecs JOHKHBI TOHUMATh, UTO CYMMY, Pa3HOCTb, IPOU3BEICHUE U
4acTHOE JPo0ei Bceria MOXHO MPEACTaBUTh B BUE Ipoou. [IpnoOperaemble B JaHHOI TeMe YMEHHSI BBITIOIHATh CIIOKEHHE, BBIYUTAHUE, YMHOKCHUE
U JIeJICHUe Ipo0ei SBISIOTCS OMIOPHBIMH TPeo0pa30BaHusX JPOOHBIX BeIpaXKeHUU. [[0aTOMY UM cieyeT yaenuTh 0c000e BHUMaHUE.
HemnenecooOpa3Ho nmepexoauTh K KOMOMHUPOBAHHBIM 33/IaHUSIM Ha BCE JICHCTBHSI C APOOSMHE MPEKIC, YeM Oy1y YCBOCHBI OCHOBHBIC JITOPUTMBI.
3aanus Ha BCE JIEHCTBUS C IPOOSMU HE JIOJDKHBI OBITH U3IHUIIHE TPOMO3AKUMHE U TpyAoeMKuMU.[Ipn HaxoxaeHnH 3HaueHui Apobeit JaroTcs 3aAaHus
Ha BBIYMCIICHUS C IIOMOIIBIO KAJBKYIATOPa. B JaHHOM TeMe pacMpstoTCesl CBEICHUSI O CTATUCTHYECKUX XapaKTePUCTUKAX. BBOAUTCS TOHATHE
CpeIHET0 TapMOHUYECKOTO Psiia MOJOKUTENBHBIX Yrcel. M3yueHue TeMbl 3aBepIaeTcsi pacCMOTPEHUEM CBOMCTB rpaduka GyHKIIHH .

Koumponvnvix pabom: 2
Cremnenb ¢ HebIM MOKAa3aTeJIeM. JJIeMEHThI CTATHCTHKH.

Crenens ¢ 1eTbIM [TOKa3aTeneM U ee cBoiicTBa. CtanaapTHbIN BU yncna. HauanbHble cBeieHns 00 OpraHU3alii CTaTUCTUYECKUX UCCIIEJOBaHUM.
Ocnoeénas yenb — BbIpabOTaTh YMEHHUE PUMEHSTH CBOMCTB, CTENEHH C LIEJIBIM IOKa3aTelIeM B BBIUMCICHUSIX U IPpeoOpa3oBaHUsAX cPOpMHUPOBATH
HavaJIbHbIE MTPE/ICTAaBICHUS O COOpE U IPYNNUPOBKE CTATUCTUYECKUX JTAaHHBIX, UX HArJISAHON MHTEPIPETALIUU.

B 31011 Teme GpopMynupyroTcs CBOMCTBA CTENEHU C LIEJBIM [T0Ka3aTenaeM. MeTos JoKa3aTellbCTBa ATUX CBOMCTB MOKA3bIBAETCS HA IPUMEpE
YMHOKEHUS CTETIeHEN ¢ OJMHAKOBBIMH OCHOBaHMUAMH. JlaeTcs MOHITHE O 3aIMCH YUCIIa B CTaHAApTHOM BuJie. [IpuBoAsITCS MpUMephl UCIIOIb30BaHUS
TaKoM 3amucu B GU3MKe, TEXHUKE U IPYTUX 001acTIX 3HAaHUM.

VYyaiuecs noiay4yaroT HadyajdbHble IPEICTaBICHNUs 00 OpraHu3aluy CTaTUCTUYECKUX HccieioBaHuil. OHM 3HAKOMATCS C TIOHATUSMU T'eHEpaIbHON U
BbIOOPOYHOM COBOKYNMHOCTHU. [IpuBOAATCS MpUMeEpHl IPEACTaBIECHUS CTATUCTUUECKUX JaHHBIX B BUJE TaOJINIl YACTOT U OTHOCUTENBHBIX YacTOT.
VYyamumcs npeuiaratoTces 3aJaHus Ha HaX0XKISHHUE M0 TaOJIMIIe YacTOT TAKMX CTATUCTUYECKUX XapaKTepUCTHUK, Kak cpeiHee apupMeTuieckoe, Moja,

pasmax. PaccmarpuBaeTcst BOpOC 0 HATJISAHOW HHTEPIIPETAIIMN CTAaTUCTUIECKOM nH(popMaruu. M3BecTHbIe yaamuMest CriocoObl HAarJISITHOTO



MNpeaACTaBJICHUA CTATUCTUYCCKUX JAHHBIX C ITIOMOIIBIO CTOJI0YATHIX U KPYroBbIX JUArpaMm paclIvupsArOTCA 3a CUCT BBCACHUA TAKUX HOHSITI/Ifl, KakK
IMOJIMI'OH U TUCTOI'paMMa.

Konmponvnvix pabom: 1
KBaaparHbie KOpHH.

ITonsaTue 06 nppanroHaibHbIX yncaax. OOMe cBeieHus 0 AeHCTBUTENbHBIX Yuciaax. KBanpaTHelil kopeHs. [IoHsITHE 0 HAXOXKAEHUU NPUOIMKEHHOTO
3Ha4YeHUs KBaJpaTHOro KopHs. CBOMCTBa KBaJpaTHBIX KOopHEH. [IpeoOpa3oBaHust BeIpaXKeHUH, colepKalluX KBaipaTHble KOpHU. DyHKLHUS , ee
CBOMCTBA U rpaduK.

OcnosHas yenb — CUCTEMATU3UPOBATh CBEACHUS O PALlMOHAIBHBIX YACIIAX U JaTh IPEJCTAaBICHUE 00 UPPALMOHAIBHBIX YHCIIAX, PACIIMPUB TEM
CaMbIM MOHATHE O YMCJIE; BEIpAaOOTaTh YMEHHUE BBIIOIHATH TPe0Opa30BaHus BbIPAKEHHM, COepKAIIUX KBaJpaTHbIE KOPHH.

B naHHOI Teme yuaruecs MoIy4aroT HadyaJlbHOE MPEICTABICHUE O MOHATUH IeHCTBUTENBHOr0 yucia. C 3Tol 11e1b10 000011at0TCs U3BECTHBIE
y4aluMcs CBEICHHS O pallMOHAJIbHBIX yuciaax. J{isi BBeACHUS MOHATUS UPPALMOHATIBHOIO YUCIIA UCIIOJIb3YETC MHTYUTUBHO MPE/ICTaBIEHUE O TOM,
YTO KA/l OTPE30K UMEET AJIUHY U ITOTOMY KaXJI0M TOUKe KOOPIMHATHOM MPsIMOI COOTBETCTBYET HEKOTOpoe uucio. [TokassiBaeTcs, 4To
CYIIECTBYIOT TOYKHU, HE UMEIOIME pallMOHAIBHBIX a0cLHuCC.

ITpu BBeZieHNN TOHATHS KOPHS [TOJIE3HO 03HAKOMUTh YYAIIMXCS C HAX0XKJICHUEM KOPHEH ¢ IOMOIIBIO KAIbKYIATOpPA.

OCHOBHOE BHUMAaHUE YJeNAeTCs MOHATHIO apU()METHUECKOro KBaIpaTHOTO KOPHS U CBOMCTBaM apu(PMETHUECKUX KBaIPATHBIX KOPHEH.
JIOKa3bIBaIOTCSI TEOPEMBI O KOPHE U3 MTPOU3BEICHUS U IpOOH, a TAKXKe TOKIECTBO , KOTOPbIE MOJy4aroT IPUMEHEHHUE B TPe0Opa30BaHUAX BBIPAXKEHUH,
cojiep Kalux KBajpaTHble KOpHU. CrienanbHoe BHUMAHUE YAETSeTCs 0CBOO0XKICHHIO OT UPPALIMOHAIIBHOCTH B 3HAMEHATeNe IpOOH B BBIPAXKEHUSIX
BUJA . YMEHHUEe peoOpa3oBbIBaTh BBIPAXKEHMS, COJEpIKALIIEe KOPHHU, YAaCTO MCIIOJIb3YETCsl KaKk B CAMOM Kypce alredpsl, Tak U B Kypcax F€OMETpHH,
anreOpbl M Havasl aHaJIn3a.

[Tponomxkaercs paboTa 1Mo pa3BUTHIO GYHKLIMOHAIBHBIX PECTaBIeHUN yuyanmxcs. PaccmaTpuBatoTest pyHKIuS , ee cBoiicTa u rpaduk. [Ipu
M3y4yeHUH (PYHKIMH [TOKa3bIBAETCs €€ B3auMOCBA3b ¢ pyHKIMEH y = X2, rae X > 0.

Koumponvnvix pabom: 1
KBanparnble ypaBHeHusI.

KBanpatHoe ypaBHeHue. @opmyiia KOpHER KBaApaTHOTO ypaBHEHUS. PellleHne panmoHaabHbIX ypaBHEeHH. Pemenne 3a1a4, TpuBOISAIINX K
KBaJI[paTHBIM YPaBHEHUSIM M MPOCTEUIIIMM PAallMOHAIbEHBIM YPABHEHUSM.
OcHosHasl yenb — BBIPA00TATh YMEHUS PEIIaTh KBaIpaTHBIC YPAaBHEHUS U MPOCTEHIIHE palliOHATBHBIC YPABHEHUS U IPUMEHATH UX K PEIICHUIO

3aaad.



B Hagane TemMbl IPUBOISATCS MPUMEPHI PEIICHUS HETIOTHBIX KBAAPATHBIX YPAaBHEHHI. DTOT MaTepual cucTeMarusupyercs. PaccMarpuBaroTcst
QITOPUTMBI PEIICHUS HETOTHBIX KBaIPATHBIX YPAaBHEHUHN PAa3IMYHOTO BHIA.

OcHOBHOE BHUMaHUE CIEAYET YACIUTh PEIICHUIO ypaBHEHUH Buaa ax2 + bx + ¢ =0, e a # 0, ¢ ucnonb3oBanueM (HopmyIbl KOpHel. B qanHO#l Teme
y4anecs 3HaKoMsTCs ¢ popmynamMu Bueta, BEIpaKaronIMMH CBS3b MEXK/IYy KOPHSIMHU KBaIPATHOTO ypaBHEHUs U ero kodddumnuenramu. OHu
UCIOJIL3YIOTCS B JATbHEHIIIEM MPH JI0KA3aTEIBCTBE TEOPEMBI O PA3I0OKCHUH KBAAPATHOTO TPEXUWICHA HA IMHEHHBIC MHOKUTEITH.

Yyamuecs: OBIaJeBalOT CIIOCOO0M pelICHHsI IPOOHBIX PAIMOHAIBHBIX YPAaBHEHUH, KOTOPBIH COCTOHUT B TOM, YTO PEIICHUE TAKUX YPAaBHEHUHN CBOJIUTCS
K PEIICHUI0 COOTBETCTBYIOIIMX IEJIBIX YPABHEHUH C MOCIEIYIOIINM UCKIIFOUEHUEM MTOCTOPOHHHIX KOPHEH.

W3ydenne naHHOW TEMBI TTO3BOJISICT CYIMIECTBEHHO PACIIUPHUTH allllapaT YpaBHEHUH, UCIIOIB3yEMbIX JUIsl PEIICHUS TEKCTOBBIX 3a7ad.

Konmponvnvix pabom: 2
IToBTOpEHue.

Ocnosnas yens. I10BTOpUTH, 3aKpenuTh 1 00001UTH 0cHOBHBIE 3YH, monyueHnHsie B 8 Kiacce.
Konmponvnvix pabom: 1

9 knacc

Hepagsencraa.

UucnoBble HEPABEHCTBA U UX CBOMCTBA. [IousieHHOE CIIOKEHNE M YMHOKEHHUE YUCIIOBBIX HEPABEHCTB. JIMHEHbIE HEPABEHCTBA C OJJHOM NIEPEMEHHON U
UX CUCTEMBI.

Ocnoénas yenb — 03HAKOMUTH yJallluXcsl C IPUMEHEHHE: HEPaBEHCTB JIJIsl OLIEHKH 3HaU€HUI BhIpaXKEHUM, BEIpaOOTaTh YMEHUE PelIaTh JIMHEHHbIE
HEPAaBEHCTBA C OJIHOM MepeMeHHON U uX cucTeMbl. CBOMCTBA UMCIIOBBIX HEPABEHCTB COCTABIISIIOT Ty 0a3y, Ha KOTOPOH OCHOBAHO PEIlIeHUE JIMHEHHBIX
HEPABEHCTB C OJAHOW IepeMEHHOM. T peMbI O MOWICHHOM CJIOKEHUHM U YMHOKEHUU HEPABEHCTB HAXOANUTh IPUMEHEHHUE ITPU BBIIIOJHEHUH ITPOCTEMIINX
YIpaXHEHUI Ha OILIEHKY BBIPAYKEHUH MO0 METOly rpaHull. BBOAATCS MOHATHS a0CONIOTHON NOTPEIIHOCTH U TOYHOCTH MPUOIHKEHUS, OTHOCUTEIbHON
IIOIPEIIHOCTH. Y MEHUS IIPOBOJAUTH AETYKTHUBHBIE PACCYKICHHS MIOJIYyJarOT pa3BUTHE KAK IIPU JI0KA3aTEIbCTBAX YKA3aHHBIX TEOPEM, TAK U IIPH
BBIITOJIHEHUM YITPA)KHEHUH Ha J0KAa3aTeIbCTBA HEPABEHCTB.

B cBs3u ¢ penieHneM TMHEMHBIX HEPABEHCTB C OJHOW IMEPEMEHHO: JAeTCs MOHITHE O YUCIOBBIX IIPOMEXYTKAX, BBOJSTCS COOTBETCTBYIOIINE HA3BAHMS
1 0003HaueHus. PaccMOTpeHHIO CUCTEM HEpaBeHCTB OJJHON MEPEMEHHOM MPeIIecTBYET 03HAKOMJICHHE YHalIUXCs C TOHSITUSIMHU IepeceyeHust u
00bEINHEHN MHOKECTB.

[Ipu perieHny HEPaBEHCTB UCIIOJIb3YIOTCS CBOMCTBA PAaBHOCHIIBHBIX HEPABEHCTB, KOTOPBIE Pa3bsCHIIOTCS HAa KOHKPETHBIX mpuMepax. Ocoboe

BHUMaHME CJICAYET YAEIUTh OTpabOTKe YMEHUS peliaT NpocTeiiue HepaBeHeTBa Bia ax > b, ax <b.



B oTo#i TeMe paccMaTpuUBaeTCs TaK)Ke PELICHUE CUCTEM JIBYX JIMHEWHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM, B YACTHOCTU TaKUX, KOTOPBIE 3allUCAHbI B
BHJIC IBOMHBIX HEPABEHCTB.

Konmponvnvix pabom: 1
KBaaparuunas ¢gyHkums.

Oynknusa. CroiicTBa pynkumii. KBagpatasiii TpexuieH. PaznojkeHre KBapaTHOTo TpexwieHa Ha MHOkuTenn. DyHknus y = ax2 + bx + ¢, ee cBolicTBa
u rpaduk. CreneHHas GyHKIUS.

OcHognas yenb — paclIUPUTh CBEICHUS O CBOMCTBAX (PYHKIINN, O3HAKOMHUTD YYalIUXCS CO CBOMCTBAMU U rpadMKOM KBaJIpaTUIHON (DYHKIUU.

B Havane TemMbl CUCTEMATU3UPYIOTCS CBeACHUS 0 PYHKIMIX. [IOBTOPSIOTCS OCHOBHBIC MOHATH: PYHKIIMS, apTyMEHT, 00JacTh ONPeIeICHUS
dbynkun, rpaduk. J{aroTcs MOHIATHS O BO3PACTAaHUU U YOBIBAHUU (PYHKIIMH, TPOMEKYTKAX 3HAKOMOCTOSHCTBA. TeM cambIM co3faercs 6a3a ass
YCBOGHUS CBOICTB KBaJPaTUYHON U CTETIEHHOM (PYHKIIMIA, a TaKkKe JUIsl JalbHEeHUIero yriyoneHus: GyHKIIMOHATbHBIX MPECTaBICHUN IPU U3YYECHUU
Kypca anre0pbl 1 Hayall aHaJIKu3a.

[ToAroTOBUTENBHBIM IIATOM K U3yYEHHIO CBOMCTB KBaAPATUYHON (DYHKIIMH SBIISETCS TaKKe PAaCCMOTPEHHE BOIIPOCa O KBaJAPATHOM TPEXUIICHE U €T
KOPHSIX, BBIICJICHUH KBaJipaTa IBy4JieHa U3 KBaPATHOTO TPEeX4IeHa, pPa3ioKEeHUH KBAAPaTHOTO TpeXwieHa Ha MHOXKHUTEIH.

N3ydenue kBaapaTHUHON (PYHKIIMM HAYMHAETCS C PACCMOTpeHUs QYHKIMU Y = aXx2, ee CBOMCTB M 0COOEHHOCTEM rpaduka, a TakxKe IPYruX YaCTHBIX
BUJIOB KBaJpaTUUHON QyHKIIMM — QYHKUIUN y =ax2 + b, y =a (x —m)2. DTH CBEJCHUS UCTIOIb3YIOTCS NPU U3YYEHUU CBOMCTB KBaJAPaTUYHON
¢byHkuuu obiero Buaa. BaxxHo, 4ToObl yuamuecs NOHSUIM, 4To rpaduk GyHKIUHU y = ax2 + bX + ¢ MOKeT ObITh OJIYYEH U3 Trpaduka QyHKIUN Y =
ax2 ¢ IOMOIIBIO JABYX MapajliesIbHbIX epeHocoB. IIpuemsl mocTpoeHus rpadguka GyHKIUN y = ax2 + bx + ¢ oTpabaThIBalOTCsl HA KOHKPETHBIX
npumepax. [Ipu 3ToM ocoboe BHUMaHKE ClieAyeT yIeNIUTh (OPMUPOBAHUIO Y YUAIIUXCSl YMEHUS YKa3bIBaTh KOOPAMHATHI BEPIINHBI TapaboJibl, €€ OCh
CUMMETpHUH, HaIllpaBJICHHE BETBEH mapadosibl.

[Tpu u3yueHnn 3TOM TeMbl JallbHEIIee pa3BUTHE MOTyYaeT yMEHUE HaXOAUTh MO TpauKy IPOMEKYTKH BO3pACTaHUs U YOBIBaHUS (QYHKIIUH, a TAKXKE
MIPOMEKYTKH, B KOTOPBIX (DYHKIIHSI COXPAHSET 3HAK.

VYuyamuecs: 3HaKOMSATCSL CO CBOWCTBAMM CTETIEHHONW (DYHKIIMM y = XII IPU YETHOM M HEYETHOM HATYpaJbHOM IOKa3arene 1. BBoguTcs moHsTHe KOpHS
n-oif crenenu. OHU MOTYYaOT NPEACTABICHNE O HAXOKICHUN 3HAUE€HUH KOPHS C TIOMOIIBIO KAIBKYJIATOPA, IPHUYEM BBIPAOOTKA COOTBETCTBYIOLINX
YMEHHUIA He TpeOyeTcs.

Koumponvnvix pabom: 1
HepaBeHcTBa ¢ 01HOM NepeMEHHOM

ensie ypaBuenus. [[poOHbie paninoHanbHbIe YpaBHEeHHs. HepaBeHCTBA BTOPOM CTEMEHU ¢ OJTHON MepeMeHHON. MeTo 1 MHTEpBaJIOB.



OchosHas yenb — CUCTEMaTH3UPOBATh U 000OIIUTH CBEACHHUS O PEIICHUHU ENIBIX U JPOOHBIX palliOHAIBHBIX YPaBHEHHUH ¢ OJJHON MEPEMEHHOM,
copMHpOBaTH YMEHHE pelaTh HEPaBEHCTBA Buaa ax2 + bx + ¢ > 0 wim ax2 + bx + ¢ <0, rne a # 0.

B »T0i1 Teme 3aBepiiaeTcst H3y4eHne pallMOHAIBHBIX YPAaBHEHUH C OJIHOM MEpeMEeHHO. B CBSA3M ¢ 3TUM MPOBOAUTCS HEKOTOPOE 0000IIEeHHE U
yriryOJieHHe CBEACHUHN 00 ypaBHEHUIX. BBOISATCS MOHATHS LEJIOTO PAlMOHATIBHOTO YPABHEHUS M €r0 CTENICHH. YYaluecs: 3HAaKOMSATCS C PelICHHEM
YPAaBHEHUH TPEThEN CTEIICHU U YETBEPTOM CTEIEHU C IIOMOIIBIO PA3JIOKEHUS HA MHOXKUTEIIN U BBEJICHUS BCIIOMOTaTeIbHON IIEpeMeHHOU. MeTton
pelIeHHs YpaBHEHHIA ITyTEeM BBEIEHHUS BCIIOMOTaTEIbHBIX IEPEMEHHBIX OY/IET IHUPOKO UCIIOIB30BATHCS B NATbHEHIIIEM IIPU PEIICHUN
TPUTOHOMETPHUYECKUX, JIOTApU(YMUIECKUX U APYTrUX BUAOB yPAaBHEHUH.

PacmmpsiroTcs cBeieHus 0 pelIeHUH APOOHBIX PAlMOHAIBHBIX YPAaBHEHUN. Y Yaluecst 3HAKOMSITCS ¢ HEKOTOPHIMU CHEIMATbHBIMUA TPUEMaMH
pelIeHUs TAKUX YPaBHEHUM.

dopMupoBaHNE YMEHUN pelIaTh HepaBeHCcTBa BUAa ax2 + bx + + ¢ > 0 uimm ax2 + bx + ¢ <O, rae a # 0, OCyIIECTBISIETCS C ONOPOH Ha CBEACHUS O
rpaduke KBaApaTUYHON QYHKIIUH.

Vyamuecs 3HaKOMSTCS C METOA0M HHTCPBAJIOB, C IOMOUIBIO KOTOPOI'0 PCIIar0OTCA HECIOKHBIC pallMOHAJIbHBIC HCPABCHCTBA.
HepaBeHCTBa C ABYMSA IEPEMEHHBIMU

VYpaBHeHHe ¢ AByMsI IepeMEHHBIMU U ero rpaduk. CucTtemMbl ypaBHEHUH BTOPOI cTeneHu. Pemienue 3a1a4 ¢ moMOIIbIO CUCTEM ypaBHEHUI
BTOpOM creneHu. HepaBeHcTBa ¢ IByMs ITIEPEMEHHBIMU U UX CUCTEMBI.
Ocnognas yenb — BBIpaOOTaTh YMEHUE PeIIaTh MPOCTEHIIINE CUCTEMBI, COJIEPKaIllie YpaBHEHUE BTOPOI CTETIEHHU C IBYMSI IEPEMEHHBIMH, U
TEKCTOBBIE 3a7[a4U C TIOMOIIBIO COCTABJIEHUS TAKUX CUCTEM.
B nanHoOl TeMe 3aBepiaeTcs u3yuyeHue CUCTEM YPaBHEHUH ¢ ABYyMs iepeMeHHbIMH. OCHOBHOE BHUMAaHUE YJIESAETCS CUCTEMAaM, B KOTOPBIX OJIHO U3
YpaBHEHUH NIEPBOU CTENEHU, a IPYroe BTOPOM.
W3BecTHBIN ydamuMces crocod MoACTaHOBKH HAXOIUT 3/1€Ch JalbHEeHIee MPUMEHEHHE U TTO3BOJISIET CBOJIUTh PEIIEHUE TAKHX CUCTEM K PEIICHUIO
KBaJpaTHOI'O YPaBHEHUS.
O3HakOMJICHHE YYalIuXcs ¢ IpUMepaMH CUCTEM YpaBHEHUH C IByMS TIEpEMEHHBIMH, B KOTOPHIX 00a ypaBHEHUS BTOPOU CTENEHH, TOJIKHO
OCYILIECTBIIATHCS C JOCTATOYHOM OCTOPOKHOCTBIO U OTPAHUYMBATHCS IPOCTEUILIMMU IIPUMEPAMMU.
[TpuBneueHNe U3BECTHBIX yJaIIUMCS TpaUKOB MO3BOJISIET IPUBECTH MPUMEPHI TPaQHUecKOro pemeHus: CUCTeM ypaBHeHUN. C MOMOIIBI0
rpaduyecKuX MpeACcTaBIeHUI MOXKHO HATJISTHO MMOKA3aTh YYAIIMMCS, YTO CUCTEMBI IBYX YPaBHEHUI C IBYMsI IEPEMEHHBIMU: BTOPOI CTETIEHU MOTYT

HUMCETH OJHO, ABA, TPU, YCTHIPC PCUICHUA UJIN HC UMCTb peHleHHfI.



Pa3paboranHbIif MaTeMaTHYECKHIA alllapar Mo3BOJISIeT CYIMIECTBEHHO PACIIMPHUTh KJIACC COJEPIKATEIBHBIX TEKCTOBBIX 33724, PEIIaeMbIX C ITOMOIIBIO
CUCTEM ypaBHECHUH.
N3yuenue TeMbl 3aBeplIacTCsl BBEICHUEM MOHITHI HEPABEHCTBA ABYMS IEPEMEHHBIMHU M CUCTEMbI HEPABEHCTB C JIByMs IepeMeHHbIMU. CBEACHUS O
rpadukax ypaBHEHUH C IBYMs TIEPEMEHHBIMH HCIIOJIB3YIOTCS MIPH WIUTFOCTPAIIUU MHOXKECTB PEIICHH HEKOTOPBIX MPOCTCHIIIUX HEPABEHCTB C IBYMSI
MEPEMEHHBIMU U UX CUCTEM.
Konmponvnvix pabom: 2
DJIeMeHThI NPUKJIATHOH MaTeMAaTHKH.

Maremaruueckoe MmoaenupoBanue. [Iporientasie pacuersl. [Ipubnmxennbie Berunciaenus. OCHOBHbBIE TpaBuiia KOMOMHATOpUKHU. OTHOCUTEIbHAS
9acTOTa M BEPOSITHOCTH CITydaiiHOTO coObITHs. Kitaccnueckoe onpeenenne BeposTHOCTH. HadambHbIe CBEICHUST O CTAaTHUCTHKE.
OcHosnast yeb — 03HAKOMUTD YUYAIIUXCS C IIOHATUSMHU TIEPECTAaHOBKH, Pa3MEIICHUS, COYCTaHUS U COOTBETCTBYIONTUMH (GOPMYJIaMU IS TTOJICYECTA UX
YHCJIa; BBECTU MOHATHS OTHOCUTEIIBHOW YaCTOTHI M BEPOSITHOCTU CITyYalHOTO COOBITHSA.
N3yuenune TeMbl HAUMHAETCS C PEIICHUS 3a/1a4, B KOTOPHIX TPeOyeTCs COCTABUTh T€ WJIM MHBIE KOMOMHAITUHU 3JIEMEHTOB U MOJCUYUTATh UX YUCIIO.
Pa3bpsicHseTCs KOMOMHATOPHOE TIPABHIIO YMHOXKEHUS, KOTOPOE UCTIOIB3YETCS B JATBHEHUINIEM TIPU BBIBOJIE GOPMYIT JIs TIOJICUETA YHCIIA TIEPECTaHOBOK,
pasmerenuit u couetanuii. [lpu n3yyeHun JaHHOTO MaTepuaia He0OXOAMMO OOPATUTh BHUMAHHUE yUaIIUXCSl HA PA3IMYKE MOHATUN «pa3MEIICHUE» U
«coueTaHuey, chopMUpOBaATh y HUX YMEHHUE OMPEIEIATh, O KAKOM BUJIe KOMOWHAIIUN UJIET Peyb B 3aja4e.
B nanHo# Teme yuanuecs 3HaKOMSTCS ¢ Ha4YaJIbHBIMU CBEICHUSIMU U3 TEOPUH BEPOATHOCTEN. BBOIATCS MOHATHS «ClTydalfHOE COOBITHE,
«OTHOCHUTEJIbHAS YaCTOTay, «BEPOSITHOCTh CIIy4aifHOTO COOBITHS». PaccMaTpuBaloTCs CTaTUCTUUECKHUI M KJIACCUYECKUI TTOAXObI K OMPEACIICHUIO
BEPOSITHOCTH CIIY9alfHOTO COOBITHS. BaxkHO 00paTUTh BHUMAHUE YYAIIUXCS HA TO, YTO KIACCHYECKOE OMPEICIIEHUE BEPOSTHOCTH MOKHO TPUMEHSTh
TOJIBKO K TAKMM MOJIETISIM PEAIbHBIX COOBITHH, B KOTOPHIX BCE UCXOJIbI SBJISIFIOTCS PABHOBO3MOXKHBIMHU.

Konmponvnvix pabom: 1
YucioBble nociae10BaTe1bHOCTH.

YucaoBbIe IMOCAEA0BATEILHOCTH. ApI/I(bMCTI/ILICCKaSI U rCOMETPpUICCKAA IPOTPCCCUU. cDOpMy.]'H:I II-T0 WICHAa U CYMMBI IIEPBLIX N YICHOB MMPOTrpeCCHUH.
beckoneuHo Y6LIBaIOH_Ia$I reoMETpHUICCKasd Mporpeccus.

Ocnosnas yejlio — AaTb IIOHATHUS 00 apH(I)MCTHQCCKOﬁ u FCOMCTpI/IquKOI\/'I MPpOTrpeCCUAX KaK YHUCIOBBIX IMOCICAOBATCIbHOCTAX ocoboro Buaa.

HpI/I N3YUCHUHN TEMbI BBOAUTCS MOHATUC ITOCICAOBATCIIbHOCTH, PA3bACHACTCA CMBICII TCPMHHA «n-i 4jaeH IOCICI0BATCIBHOCTH Y, BBIpaGaTBIBaCTC}I
YMCHHE UCITIOJIB30BATh NHICKCHOC 0o003HaueHue. ITU CBEJICHUS HOCSAT BCIIOMOTaTeIbHBIN XapaKTEPp U UCIIOJIB3YHOTCA IJI U3YYCHU apH(I)MeTHQCCKOﬁ

Y TEOMETPUUYECKON MPOTPECCHil.



Pabota ¢ ¢popmynaMu n-ro 4jaeHa ¥ CyMMBI IIEPBBIX T'a YWICHOB MPOTPECCHA, HIOMUMO CBOETO OCHOBHOT'O Ha3HAYECHHMS, TIO3BOJISIET HEOAHOKPATHO
BO3BpAIAThCS K BEIYUCICHUSIM, TOKACCTBEHHBIM MPEOOPA30BAHMSIM, PELICHUIO YPAaBHEHNUH, HEPABEHCTB, CUCTEM.

PaccmarpuBaroTcsi XapaKTepUCTUUYECKUE CBOMCTBA apU(PMETHUECKOM M reOMETPUUECKOM MPOrPeCcCHii, YTO MO3BOJISAET PACIIUPUTEH KPYT
IIpeIIaraeMplx 3a1ad.

Konmponvnvix pabom: 1
IloBTOpEHUE (UTOrOBOE)

Ocnosnas yenw. I1oBTOpUTH, 3aKpenuTh U 0000mUTh ocHOBHBIE 3YH, monydyennsie B 9 knacce. [loaroroButses k OI'D.

Konmponvnvix pabom: 1

TemaTtnyeckoe nnaHnpoBaHue. Anrebpa. 7 knacc

KoanuyecrBo
4acoB Copepxanue ydeOHOro mMarepuaJia
15 I'nasa 1 JInHenHOe ypaBHEHME C OOHOMN NepeMeHHOMn
1 3 Brenenue B aredpy
2 5 JInneliHOEe ypaBHEHHE C OJHOW ITEPEMEHHON
3 5 Pewenue 3a1a4 ¢ NOMOLIBIO YPABHEHUI
1 [ToBTOpeHue u cucremMaTu3anus yueOHOro MmaTepuana
1 KontpomnbHas padora Ne 1
50 I'nasa 2 Llenble BbipaxeHUsA
4 2 T01IEeCTBEHHO paBHBIE BbIpakeHUs. Toxk1ecTBa
5 2 CreneHs ¢ HaTypaJlbHBIM MOKAa3aTeIeM
6 2 CBolicTBa CTENEHU C HATYpaJIbHbIM IOKa3aTesleM
7 2 OQHOYIEHEI




MHOTrO4YJIEHEI

9 3 Cii0keHUE ¥ BBIYUTAaHUE MHOTOUYJICHOB
1 KonTponpHas padora Ne 2
10 | 4 'VMHOXXEHNE OMHOYWIEHA Ha MHOTOYJIEH
11 | 4 'YMHOXEHHUE MHOTOWIEHAa Ha MHOT'OUYJIEH
12 | 3 PasnojkeHre MHOTOUJICHOB HA MHOXKUTENU. BbiHEceHre 001Iero MHOXKHUTES 32 CKOOKHU
13 |3 PaznoskeHre MHOTOYJICHOB Ha MHOXKUTENU. MeTOo ] TpymUupOBKH
1 KonTponbnas padorta Ne 3
14 | 3 [Ipou3BeeHrE Pa3HOCTU U CYMMBbI IBYX BBIPAXKEHUN
1512 Pa3HOCTB KBaspaTOB ABYX BBIPaKCHUI
16 | 4 KBagpar cyMMBI ¥ KBaJpaT pa3HOCTH JIBYX BBIPAKEHUU
17 |3 [IpeoOpazoBaHre MHOTOUJIEHA B KBaApaT CYMMBbI MJIM Pa3HOCTH JIBYX BBIpasKEHUMN
1 KonTponbHas padota Ne 4
18 | 2 CyMMa 1 pa3HOCTb KyOOB JIBYX BBIpaKE€HUI
19 | 4 [IpuMeHeHne pa3InYHbIX CITIOCOO0B Pa3I0KEHHSI MHOTOWIEHA Ha MHOXKHUTEIIN
2 [ToBTOpeHMe U crucTeMaTu3anus yueOHOro MaTepuana
1 KonTponbHast padora Ne 5
12 I'nasea 3 DYHKUUMN
20 | 2 CBs13u Mexy BenmnunHamu. OyHKIUA
21 | 2 CrniocoObl 3a1aHus pyHKUINN
22 | 2 ['paduk pyHkIMM




23 | 4 Jluneiinas Qynkus, e€ rpaduk u cBoiicTBa

1 [ToBTOpeHue u cucreMaTH3aus yueOHOro MaTepuana

1 KonTponpHas padora Ne 6
19 I'nasa 4 CuCTeMbl NNHENHbIX YPaBHEHMU C ABYMS NepeMeHHbIMU
24 | 2 YpaBHEHUS C IByMsl IEPEMEHHBIMU
25 |3 JluneliHoe ypaBHEHUE C JBYMs IEPEMEHHBIMU U €ro rpaduk

CucTteMbl ypaBHEHUH ¢ AByMs NepeMeHHbIMU. ["padpuueckuii MeTos| pereHust CUCTEMBbI IBYX JIMHEHHBIX ypaBHEHHUH C

26 | 3 BYMsI IEpEMEHHBIMU
27 | 2 Pemienue cuctem JTMHEHHBIX YPABHEHU METOAOM MOJICTAHOBKHU
28 | 3 PemieHne cucreM JMHENHBIX YPABHEHUN METOAOM CIIOKECHUS
29 | 4 Pemenue 3a1a4 ¢ MOMOIIBIO CUCTEM JIMHEHHBIX YpaBHEHUN

1 [ToBTOpeHMe 1 crucTeMaTu3anus yueOHOro MmaTepuana

1 KontpomnbHas pabora Ne 7
6 IloBTOpEeHHNE N cHCTeMATH3AIUs Y41eOHOI0 MaTepHuaJia
5 YrpaxHeHus Ui IOBTOPEHUS Kypca 7 Kilacca
1 liToroBast KOHTpOJbHAsA paboTa




TemaTunyeckoe nnaHnpoBaHue. Anre6pa. 8 knacc

Ne Conep:xanue yueOHOTo
MarepuaJjia KoJsun4yecTBOo 4acoB
I'nasa 1 PaunoHarnbHble BblpaXXeHus 44
1 PanmonansHbie 1podu 2
2 OcHOBHOE CBOMCTBO pallMOHATIBLHOM ApooH 3
3 CrnoxeHre ¥ BBIYUTAaHUE PALMOHAIBHBIX APOOEH ¢ OTMHAKOBBIMH 3HAMEHATEISIMH 3
4 CrnoxeHre 1 BBIYMTAaHUE PALMOHAIBHBIX APOOEH ¢ pa3HBIMH 3HAMEHATEISIMH 6
KonTponbnas padora Ne 1 1
5 YMHOKEHHE U JeJIeHNe PallMOHAIBHBIX Apo0eil. Bo3Benenne paimoHanbHOM JpoOu B CTENIECHD 4
6 ToxnecTBeHHBIE TPe0OPa30BaHUs PATMOHAIBHBIX BBIPAKCHUN 7
KonTtponbHast padora Ne 2 1
7 PaBHOCUIBbHBIE ypaBHEHMS. PanloHanbHbIE YpaBHEHUS 3
8 Crenens ¢ 1eapIM OTPULATENBHBIM [10KA3aTeENIEM 4
9 CBoJicTBa CTENIEHH C LIEJIBIM [10KA3aTeNeEM 5
10 Oynkius U e€ rpaduk 4
KonTtponbHas padota Ne 3 1
I'nasa 2 KBanpatnbie kKopHH. JlelicTBUTe/IbLHBIE YNCIA 25
11 OynKmmst y = x° 1 eé rpaduk 3
12 KBanparnsle kopHU. ApudmeTnyeckuil KBaJpaTHbII KOPEHb 3
13 MHOXECTBO U €T0 3JIEMEHTHI 2




14 [MogmuoxecTBO. Onepanuu HaJl MHOKECTBAMU 2
15 YucnoBble MHOKECTBA 2
16 CBoiicTBa apru(hMETHUECKOTO KBAIPATHOTO KOPHS 4
17 ToxxmecTBeHHBIEC TPEOOPa30BaHMsl BRIPAKEHUN, COIEPKAIINX KBAPATHBIC KOPHU 5
18 Oyukusa u e€ rpadux 3
KontponbHas padora Ne 4 1
I'nasa 3 KBappaTHble ypaBHEHUA 26
19 KBagparusle ypaBHeHUs. PenieHne HENOJIHBIX KBaIPaTHBIX YPABHEHUI 3
20 dopMyIia KOpHEW KBAIPaTHOTO YpaBHEHUS 4
21 Teopema Buera 3
KonTposbHas padora Ne 5 1
22 KBanpatuslii TpéxuneH 3
23 Pemenne ypaBHeHuH, CBOAAIMXCA K KBaIPATHBIM YPaBHEHUSIM 5
24 PanmonanbHble ypaBHEHHsI KaK MaTEMATUYECKUE MOJIENH PEANIBHBIX CUTYyalui 6
KontponbHas padota Ne 6 1
IToBTOpEeHHne u cucteMaTu3anus y4e0HOro Marepuaja 7
YnpakHeHus AJ11 NOBTOPEHMsI Kypca 8 Kiacca 6
Kontponsnas padora Ne 7 1




TemaTunyeckoe nnaHmpoBaHue. Anrebpa. 9 knacc

Homep
naparpada
Coaepixanue yueOHOro MarTepuaJia KosnuyectBo 4yacos
I'nasa 1 HepaBeHcTBa 21
1 UYucnoBble HEPABEHCTBA 3
2 OCHOBHBIE CBOICTBA YHCIIOBBIX HEPABEHCTB 2
3 CroxeHne 1 yMHO)KEHUE YUCIIOBBIX HepaBeHCTB. OLEHUBAHNE 3HAUEHUS BBIPAXKEHUS 3
4 HepaBenctBa ¢ 0/1HOM nepeMeHHON 1
5 Perenre HepaBeHCTB ¢ OHOM epeMeHHON. YHCIOBBIE TPOMEXKYTKHU 5
6 CucTteMbl TMHEUHBIX HEPABEHCTB C OJTHOM MEpEeMEHHON 5
IToBTOpeHue u cucremaTusanus yueOHOro MaTepuaa 1
KonTponbnas pabora Ne 1 1
I'nasa 2 KBappatu4iHasa PyHKUMA 32
7 [ToBTOpEHME U pacuIpeHre cBeeHUH 0 (YHKIUN 3
8 CaoiicTBa QyHKIINH 3
9 Kak nmoctpouts rpaduk GpyHKIMU y = kf(x), eciu u3BecTeH rpaduk GyHKIUHU y = f(x) 2
Kak moctpouts rpaduku pynkuuit y = f{x) + b uy = f(x + a), ecnu uzBecteH rpadpuk GyHKIUN
10 y =flx) 4
11 KBangparuunas ¢pyHkuus, e€ rpapuk 1 cBoiicTBa 6
KonrtponsHast padora Ne 2 1




12 Pemrenne kBagpaTHbIX HEPABEHCTB 6
13 Cucremspl ypaBHEHUH € IBYMs IEPEMEHHBIMU 5
14 IToBTOpEHME U cucTemMaTu3alus yaeOHOro Marepuaa 1
Kontponbnas padota Ne 3 1
I'nasa 3 JnemeHTbl NPUKNagHOW MaTeMaTUKKU 18
15 MaremaTruueckoe MOACITUPOBAHUE 3
16 [IpouieHTHBIE pacuéThl 3
17 AOGCoII0THAS ¥ OTHOCHTENbHAS TIOTPEIIHOCTH 1
18 OcHoBHbIE NpaBUIa KOMOMHATOPUKU 3
19 YacroTa 1 BEpOATHOCTb CIIy4allHOTO COOBITHS 2
20 Kinaccuueckoe onpeneneHne BEpOSITHOCTH 2
21 HavanbHble cBeIeHHS O CTaTUCTUKE 2
[ToBTOpEeHME U crucTeMaTH3alus Y4eOHOro MaTeprana 1
KontponbHas padota Ne 4 1
I'nasa 4 YuncnoBble nocneaoBaTeNbHOCTH 21
22 Yucnosble OCIIEI0BATEIBHOCTH 2
23 Apudmernueckas nporpeccus 4
24 CymMma n epBbIX YWIEHOB apu(PMETUUECKOM Mporpeccun 4
25 I'eomerprueckas nporpeccus 3
26 CymMa n nepBbIX Y4IEHOB F€OMETPUUYECKOI mporpeccuu 3




27 CyMMa GECKOHEUHOM TeOMETPUIECKON TPOrPeCcCHH, Y KOTOpo# | g | <1 3
[ToBTOpEeHME U cucTemMaru3alys y4eOHOTro MaTepuaa 1
Kontposbnas padora Ne 5 1

IloBTOpEeHHUE M cCcTEeMATH3AIUs YUeOHOT0 MaTepuasia 10

YnpaxxHeHus 71 MOBTOPEHUs Kypca9 kiacca 9

KonTponbnast padota Ne 6




