IroCYJAPCTBEHHOE BHO/DKETHOE OBLIEOBPA3OBATEJIbBHOE YUPEX/JEHUE CéMAPCKOPI OBJIACTH OCHOBHAA
OBLLIEOBPA30OBATEJIbHASI IIIKOJIA Ne 20 MMEHU B.@ I'PYILIMHA I'OPOJA HOBOKYHBBIIEBCKA I'OPOJCKOI'O OKPYTI'A
HOBOKVYHMBLIIEBCK CAMAPCKOH OBJIACTH

PABOYAS ITPOT'PAMMA 110 AJITEBPE

7-9 ki1ace



Mosicuurensuas 3amucka kK PABOUEH IMTPOTPAMME «AJITEBPA»

7-9-i Ki1acchl

[TporpaMMma COCTaBJICHA B COOTBCTCTBHH C TpeOoBaHHAMH PeaeparbHOTO roCyJApCTBCHHOTO 00Pa30BaTEIBHOTO CTAHAAPTA BTOPOTO TMOKOJICHUSI OCHOBHOTO
001Iero 0Opa30BaHMA M0 MATCMATHKC H pa3padoTaHa HA OCHOBC:

1. Amropckaoif mporpamMe mo MareMmaruke (Martemaruka: mporpaMmsl: 5—11 kmaccet A.I'. Mepamak, B.b. [Momouckuit, M.C. Axup, E.B. Byniko /. — M.:
Benrana-I'pad, 2017), nonymeHHoH (peKOMEHA0BAHHOI ) MUHHCTEPCTBOM 00pa30BaHus U HAyKu P®.

2. IIpuMepHOH mporpaMmsl MO Kypcy aareopsl (7 — 9 KIacChl), CO3JAHHON HA OCHOBC ¢AMHOM KOHUCHIIMM IPETOJABAHUA MATCMATHKU B CPSAHCH HIKOJE,
pazpadotannoit A.T"Mepamsikom, B.B.Tlononckum, M.C. Axupom, /I A. HoMUpPOBCKMM, BKIHOUEHHAd B CUCTEMY «AnropuMmt ycrnexa» (M.: Benrana-
I'pad, 2014) u obecneucHa YMK s 7-9-ro xk1accos «AnreOpa — 7», «Anreopa — 8» u «Anredpa — 9»/ AT .Mep3mik, B.b.Ilononckuit, M.C. Skup/M. :
Benrana-I'pag, 2017.

3. TpeboBaHu: K OCHALICHHUIO 00OPA30BaTEIbHOTO NPOLECCa B COOTBETCTBHH C COACPKATEIbHBIM HAIOJTHEHHEM YUEOHBIX MPEAMETOB
OeaepanbHOTO KOMIOHSHTA TOCYAAPCTBEHHOTO 00pa3oBaTebHOTO crangapra (ITpuxaz Munodprayku Poccuu ot 04.10.2010 1. N 986 r. Mocksa).

4. CanlluH, 2.4.2.2821-10 «CaHHTApHO-3MHUACMHOIOTHYCCKHE TPEOOBAHUA K YCIOBUAM H OPraHH3auH O0yUCHHA B 001IECOOPA30BATCIbHBIX
VUPSHKIACHUAX» (YTBEPKIACHHBIC MOCTAHOBACHUEM [ TABHOTO rOCYAAPCTBEHHOTO CAaHUTAPHOTO Bpaya Poccuiickoit ®eaepampun 29.12.2010 r.

Nel189).
5. OcHOBHO 00pa30oBaTeIBLHONH MPOTpaMMbl 0CHOBHOTO 001Iero oopazosanus [ bOY OOII Ne 20 r HoBokyHOBIIIEBCKA.

B maHHBIX JOKYMCHTAX YUHMTBHIBAKOTCS OCHOBHBIC MACH H MOJOKCHHA [IporpaMmel pazBUTHA W (DOPMHPOBAHHSA YHUBCPCATBHBIX YYCOHBIX ICHCTBHH TS
OCHOBHOTI'0 001Iero oOpazosanus. Co3HATEIBHOS OBIAJCHHE YVUAIMUMHUCH CHCTEMOH aireOpanyeCKuX 3HAHHI U YMEHUI HEOOXOAUMO B MOBCEIHCBHOU KH3HH 1
H3YUCHHA CMEKHBIX JHCIHILIHH H PO I0DKCHI 00PA30BAHILL

[IpakTuyeckas 3HAYMMOCTH HIKOJBHOTO Kypca aareOpsl 00yCIOBICHA TEM, YTO €€ 0OBEKTOM SBIFOTCH KOJIHMYCCTBCHHBIC OTHOIICHUS ACHCTBHTEIHHOIO
mupa. MareMaTHieckas NOATOTOBKA HCOOXOMMMA i1 MOHHMAHWA MPHUHLMIOB YCTPOICTBA M HCIIOJIB30BAHMSA COBPEMCHHOM TCXHHKH, BOCHIPHATHA HAYYHBIX H
TCXHHYCCKUX MOHATHH H HACH. Maremaruka sBIICTCS SA3BIKOM HAaykKd W TCXHHKHA. C ¢ MOMOIIBI0 MOJCTHPYIOTCS H H3YYAKOTCSA SIBJICHHA H IIPOLCCCHL
IIPOHCXOIAIIIE B IPHPOJC.

IMIAHHPYEMBIE PE3YJbBTATHI OCBOEHUSA YUEBHOI'O MPEAMETA «AJITEBPA»

B3auMoCBs3b pe3ynbTaTOB OCBOCHUA mpeaMera «MareMaTHKa» MOKHO CHCTEMHO MPEICTAaBUTh B BHJAE CxeMbl. [Ipu 31oM 00O3HAUCHHE JTUHHI pas3BUTHS
(JIP)ykazpiBaeT, YTO OPOABUKCHHE YUAIUKMXCS K HOBBIM OOPa30BATC/IbHBIM PE3yJIbTAaTaM MPOUCXOAUT B COOTBETCTBHU C JHHHAMH Pa3BUTHSI CPEACTBAMHU
MpeaIMeETa.

JIMIHOCTHBLIME PE3YIBTATAMEI H3YUCHHS MPSAMETA « ATreOpay » B BUAC YUCOHOTO Kypca 7 — 9 KJIACCOB ABJIOTCS CIICAYIOMIAC KAYMCCTBA!
— HC3ABHCHMOCTb H KPUTHYHOCTD MBILLJICHHS,
— BOJIA H HACTOMYHBOCTb B JOCTHKCHHH LICITH,



Cc()OPMHPOBAHHOCTh OTBETCTBEHHOTO OTHOIIEHHMA K YYEHHIO, TOTOBHOCTb W CMOCOOHOCTH OOYYAIOMMXCA K CAMOPA3BUTHIO H CaMOOOPA30BAHHIO HA
OCHOBC MOTHBALMHU K OOYYCHHI) H MO3HAHHUIO, BRIOOPY JATbHECHIIEr0 0Opa3oBaHuA HA 0a3¢ OPUCHTHPOBKH B MHpPE mpodeccuii 1 mpo(PeCCHOHATBHBIX
MPEANOYTEHUH, 0COZHAHHOMY MOCTPOEHHIO HHAMBHAY ANMbHO M 00pa30BaTEIbHON TPACKTOPHH C YUYETOM YCTOHYMBBIX MO3HABATEIbHBIX HHTEPECOB;
c(hoPMHPOBAHHOCTH LICTOCTHOTO MHPOBO33PEHUA, COOTBETCTBYIOIIETO COBPEMECHHOMY YPOBHIO PA3BHTHA HAyKH U OOMIECCTBCHHOH MPAKTHKH,
C()OPMHPOBAHHOCTh KOMMYHHKATHBHOH KOMIICTCHTHOCTH B OOIICHHH H COTPYAHHYCCTBE CO CBCPCTHHKAMH, CTAPIIEMH H MJAJMHAMH, B
00pa30BaTCIbHOM, 0OMIECTBECHHO TOJIC3HOH, YUCOHO -HCCIICA0BATCIBCKOH, TBOPUECKOH U APYTHX BUIAX ACATCIBHOCTH,

YMCHHC SCHO, TOYUHO, TPAMOTHO H37araTh CBOW MBICTH B YCTHOH M THCBMCHHOH pPEYH, TMOHHMATH CMBICT TOCTABICHHOHM 3aJaYH, BBICTPAWBATDH
APryMCHTALHIO, PHBOAUTH MPUMEPBI K KOHTPIIPHMEPHI;

IPEACTABICHHE O MATEMATHYCCKOM Hayke Kak cepe demoBevecKoi ACATETBHOCTH, 00 3Tamax € pasBHUTHA, O €€ 3HAYMMMOCTH 11 Pa3BHTHA
UBIIN3ALHY,;

KPHTHYHOCTb MBIIUICHHS, YMEHHE PAacIO3HABATD JOTHUCCKH HEKOPPEKTHBIC BHICKA3BIBAHHS, OTIMUATh THIOTE3Y OT (PaKTa;

KPEaTHBHOCTD MBIILICHUS, HHHITHATHBA, HAXOTUHBOCTh, AKTHBHOCTH TIPH PEIICHUH anreOpanyeckKux 3a1a9;

YMCHHE KOHTPOIHUPOBATH MPOIIECCC U PE3YIBTAT YMCOHOH MATCMATHYCCKOH IEATCITBHOCTH;

CHOCOOHOCTD K 3MOIHOHAIBHOMY BOCIPHUATHI) MATCMATHUCCKIX 0OBCKTOB, 33134, PSIICHUH, PACCYKICHHIT,

- (popMyarpoBaHHe M 0OBACHEHHE COOCTBEHHOH MO3ZHIIUN B KOHKPETHBIX CUTYALMAX OOIIECTBEHHOH KU 3HH HA OCHOBE TOJIYUYEHHBIX 3HAHUH C MO3ULIMH HOPM
MOPAH | OOIICUCTIOBCUCCKHX IICHHOCTCH, TPAB H 00A3aHHOCTCH IPAKIAHHHA.
CpeﬂCTBOM JAOCTIGKCHHA 3THX PE3YILTATOB ABIICTCA:

CHCTEMA 3a1aHAH YUCOHHKOB;

IPCACTABJICHHAA B YUCOHHKAX B ABHOM BH/IC OPTaHH3AIMA MATCPHAJIA N0 IIPHHLUAIY MHHUMAKCA;

HCIIO/IB30BAHAC COBOKYIHOCTH TCEXHOJOTHH, OPHCHTHPOBAHHBIX HA PA3BHTHEC CAMOCTOSTCIBHOCTH H KPHTHYHOCTH MBINUICHHA, TEXHOIOTHA
MPOOIEMHOTO AHANOTA, TCXHOJIOTHSA MPOIYKTHBHOTO YTCHHUS, TCXHOIOTHS OTICHUBAHHL.

MeranpeiMeTHLIMI PE3yJIbTaTaMU U3YYCHHS Kypca «MareMarnka» sSBJsieTcs: (JOPMUPOBAHUE YHHBEPCAIbHBIX YUeOHBIX AckcTBHH (VY [):

Pervasituuei¢ YY/I:

CaMOCTOATCIIbHO 0OHAPYKHBATh U (POPMYIHPOBATh YUCOHYIO MPOOJICMY B KIACCHOH W HHAWBHIY AIbHOM YUCOHOH ACATCIBPHOCTH,

BBIJIBUTaTh BEPCUH PEILEHHs MpoOIeMbl, 0CO3HABATh KOHEYHBIH PE3y/IbTaT, BRIOMPATh CPEACTBA AOCTHKEHHS LETH W3 MPEAIOKEHHBIX HIIH HX HCKaTh
CaMOCTOATCIIBHO,

COCTABIATH (MHIUBHAYATHHO WIH B TPYIIIC) TUIAH PEIICHHS MPOOIEMBI (BHITIOTHCHHSA MPOCKTA);

paGoTas Mo MPEAIOKEHHOMY MM CAMOCTOATENIBHO COCTABJICHHOMY IUIAHY, UCNO/b306anty HAPSAY C OCHOBHBIMH W JOTOJHHMTEIBHBIE CPEICTBA
(cripaBOYHAA THUTEPATYPA, CAOKHBIC MPHOOPBI, KOMIIBIOTED),

MJIAHUPOBATHCBOK HHAUBUAYAIBHYIO OOPA30BaTENbHYIO TPACKTOPHIO,

paboTaThIO CAMOCTOATEIBHO COCTABICHHOMY ILIAHY, CBEPSICh C HUM U C LI ACATEIBHOCTH, UCIPAB/LAA OLIHMOKM, MCIOJb3YA CaMOCTOATEIBHO
MO0I00paHHBIC CPEICTBA (B TOM uHcae H UHTEpHET);

CBOOO JHOTIOIb30BATLCABBIPAOOTAHHBIMU KPHTEPHAMH OLEHKHM W CAMOOLCHKH, MCXOJSd U3 LEIH U HUMCIOIUUXCA KPUTEPUEB, pa3zauyas pe3yIbTaT U
CIOCOOBI ACHCTBHIA,

B XOJI€ NPEACTABICHUA MPOEKTA AABATh OLEHKY €r0 PE3YAbTATAM;



- CaMOCTOSATEIHHO OCO3HABATH MPUYHHEI CBOCTO YCTICXA HIIH HEYCIIEXa H HAXOIUTh COCOOBI BBIXOIA U3 CHTYALMH HEYCIEeXa;
- YMETb OLEHHUTH CTENEHb YCIEITHOCTH CBOEH HHAWBUAYATbHOH 00pa30BaTENbHON ACATEILHOCTH;
- JaBaTh OICHKY CBOHM JIHYHBIM KA4CCTBAM H YCPTAM XapakTepa («KAKOB ), ONPCACATE HANPABJICHAA CBOCTO PA3BUTHA (KKAKHM S XOUY CTaTh», «UTO
MHE 1 3TOTO HAJI0 CEIATh»);
- HAXOAWTH M U3BJCKATh HH(OPMAIHIO B PA3IHIHOM KOHTEKCTE,
- OOBACHATH W OTIHCBHIBATH ABJICHHS HA OCHOBC MOTYYCHHOH HH(O PMAIIHH;
- QHANTM3UPOBATH HHTCTPHPOBATH NOIYUCHHYIO HH(DOPMALIHIO;
- (popmympoBaTe poOACMY, HHTCTPHPOBATH M OLICHABATH CC;
- IGTIATh BBIBOIbL, CTPOUTH MPOTHO3BIL, MPEAIATaTh MYTH PEIICHHSL.

CpeactBoM (opMHPOBAHHA PEryJATHBHBIX Y VY]l COy:KAT TEXHOJOTHA CHCTEMHO-ACATCIBHOCTHOTO MOJAXOAA HA 3TANe H3YYCHHSA HOBOTO MAaTepHaaa M
TEXHOJIOTH S OLICHUBAHUS 00PA30BATENbHBIX JOCTHKEHUH (YUeOHBIX YCIEXOB).

Ilo3aasareanusie Y Y

— AHATM3HPOBATH, CPABHUBATH, KIACCH(PHUIIUPOBATH H 0000mATh (DAKTHI H ABJICHHSA,

— OCYLIECTBITL CPABHEHUE, CEPHALIMIO H KJIACCH(PUKALMIO, CAMOCTOSITENBHO BHIOMPAsi OCHOBAHHS M KPUTEPHH A1 YKA3aHHBIX JOTHYECKUX
OTICPALHH; CTPOUTH KIACCHPUKATHIO MyTEM TUXOTOMHYUCCKOTO ACICHHUSA (HA OCHOBC OTPHIIAHHSA);

— CTPOUTH JOTHYECKH 0OOCHOBAHHOE PACCYKIECHHUE, BKIIOYAIOILIEE YCTAHOBIEHHE IPUYHHHO -CJIEACTBEHHBIX CBA3EH;

— CO3JaBaTh MATEMATHYCCKUE MOJICIIH;

— COCTABILITH TC3UCHI, PA3THIHBIC BUIBI IITAHOB (MIPOCTHIX, CIOKHBIX U T.11.). [Tpeodpa3oBbIBaTh HH()OPMAIMIO U3 OJHOTO BHAA B APYTOH (TabOmUIy
B TCKCT, IHArpaMMy H Ip.);

— BBIMUTHIBATHh BCC YPOBHHU TCKCTOBOH HH(POPMALIIH.

— YMETb ONPEACTATh BO3MOKHBIE HCTOUHHKH HEOOX0AMMBIX CBEASHHH, MPOU3BOIUTh MMOUCK HH()OPMALIMH, AHATU3HPOBATh H OLICHUBATh €€
JIOCTOBEPHOCTS.

— TIOHUMAs1 TO3HITHIO APYTOTO YSIOBCKA, PA3THYATH B €r0 PSUH: MHCHHE (TOUKY 3PCHHUSA), TOKA3ATEIHCTBO (APTYMEHTHI), (DAKThI;, THIOTE3HL,
AKCHOMBI, TCOPHH. 171 3TOTO CAMOCTOATCIBHO HCNIOIB30BATh PA3IHYHBIC BUABI YTCHUA (M3Y4AFOIICE, IPOCMOTPOBOE, 03HAKOMHTCIIBHOC,

MOUCKOBOC), MPHEMBI CITYIHAHUS.

— CaMOMy C034aBaTh HCTOYHHKH HH()OPMALIMK PA3HOTO TUIA M /IS PA3HBIX ay IMTOPHIH, COOM0AaTh HH(OPMALKMOHHYIO THTHEHY H MPAaBHJIa
HH(pOpMaIHOHHO I OC30IACHOCTH,

— YMETb UCMOJb30BATh KOMIBFOTEPHbLIE H KOMMYHHKALIMOHHBIE TEXHOJIOTUH KAK HHCTPYMEHT 71 JOCTHKEHUSI CBOUX LENeH. YMETh BIOHPaTh
AICKBATHBIC 3a0a4€ HHCTPYMEHTAIBHBIE ITPOTPAMMHO -AIMIapPATHBIE CPEACTBA U CEPBHCHI.

CpencteoM (OpMHPOBAHHS TO3HABATCHBHBIX Y'Y/ ciayxar yueOHBI MaTepmaT W TPEXKAC BCETO MPOIYKTHBHBIC 3aJaHHA YUCOHHKA, TO3BOJLIFOIIHC

MIPOJBUIATECH 10 BCEM LIECTH JTHHUAM PA3BUTHA.

1-a JIP — Mcnonb30BaHUE MATEMATHHYECKUX SHAHUM 11 PEMICHHA PA3IHYHBIX MATEMATHYECKUX 33044 H OLICHKH MOIY4YEHHBIX PE3YIbTATOB.
2-51 JIP — CoBOKYIHOCTb YMEHHH IO HCIOJIL30BAHUIO JOKA3ATCILHOH MATEMATHYCCKOH PEUH.

3-s1 JIP — CoBOKYITHOCTh YMCHHH TI0 PadOTE C HH(OPMAIMCH, B TOM YHCIE U C PA3THIHBIMH MATCMATHICCKUMH TCKCTAMU.

4-1 JIP — YMCHHA HCNIOIB30BATh MATCMATHYCCKUE CPEACTBA AT M3YUCHHA H ONMMUCAHKS PCATBHBIX ITPOLICCCOB H SABICHHH.

5-s JIP — He3aBUCHMOCTD H KPHTHYHOCTD MBIIIICHHS.



6-g JIP — Boxd H HACTOIMUBOCTD B JOCTHKSHHH ITIE€TH.

Kovvynukarupanie YYJL:

—  CAMOCTOSTCITFHO OPraHH30BHIBATH YUCOHOC B3AUMOACHCTBHE B TPyIIe (OMPEICTATh OONIUE TICTTH, JOTOBAPUBATHCA APYT C APYTOM H T.1.);

— OTCTauBasA CBO TOUKY 3PCHUS, MPHBOIUTH APTYMCHTHI, IOATBSPKAAS UX (PAKTAMH,

— B AUCKYCCHH YMETh BBIABHHYTH KOHTPAPTyMCHTHI,

—  VUHMTBCS KPUTUYHO OTHOCHTBCS K CBOEMY MHEHHIO, C JOCTOMHCTBOM MPH3HABATH OMIHOOYHOCTh CBOErO MHEHHUS (€CIH OHO TAKOBO) H KOPPEKTUPOBATH
€ro;

— IOHHMAas MO3HIMIO APYTOro, PA3IHYATh B €T0 PCUH. MHCHHC (TOYKY 3PCHHA), J0KA3aTCILCTBO (APTYMCHTHI), (DaKThl, THIIOTE3bI, AKCHOMBIL, TCOPHH,

— YMETb B3I/BIHYTh HA CHTYAUHUIO C HHOH MO3HLUMH H A0TOBAPUBATHCS C THOAbMH HHBIX ITO3HLIMH.

CpencteoM (POPMHPOBAHUS KOMMYHHKATHBHBIX Y'Y/ CAYKAT TEXHOJOTHS MPOOJEMHOTO AHANIOra (MoOYKIArIMUid U MOABOJAIINI AUATOT) U OPraHH3aIus
pPadoThl B MAJBIX MPYINAX, TAKKE HCMOIB30BAHHE HA YPOKAX JICMECHTOB TEXHOIOTHH IMPOIYKTHBHOTO YTCHHA.

IIpeamernsnie:

1) ymeHue paboTaTh C MATEMATHYSCKHUM TEKCTOM (CTPYKTYPHPOBAHUE, U3BJICUCHHE HEOOX0AUMOH HH(OPMALMK), TOUHO U IPAMOTHO BBIPA>KaTh
CBOM MBICIH B YCTHOH H THCBMCHHOM pEYH, MPHUMCHISA MATEMATHYCCKYH) TCPMHUHOJOTHIO U CHMBOJIHKY, HMCIOJIB30BATH PA3IMYHBIC SA3BIKH MATCMATHKH
(CJIOBECHBIH, CHMBOJIHYECKHH, rpaMUECKHiT), 0O0OCHOBBIBATH CYKICHHS, TPOBOIUTH KIACCH(PUKALMIO, TOKAZbIBATE MATEMATHYECKHE YTBEPKACHM S,

2) BaazcHue 0A30BBIM MNOHATHHHBIM AIMIAPATOM: HMETh MPESACTABICHUE O YHCIIC, BJIAJICHHE CHMBOJIbHBIM S3bIKOM QJIT€OpbL, 3HAHHE
3IEMCHTAPHBIX (DYHKIHOHANBHBIX 3aBHCHMOCTCH, (DOpMHUpPOBAHHE MPCACTABICHHN O CTATHCTHMECKMX 3aKOHOMCPHOCTSIX B PEaTbHOM MHPE U O Pa3IHMIHBIX
cnoco0ax ux U3yyeHHs, 00 OCOOEHHOCTSIX BBIBOAOB U MPOTHO30B, HOCSLIHX BEPOSATHOCTHBIN XapakTep;

3) VYMCHHC BBIMOJHATH AJITCOPAHUCCKUC TPCOOPA30BAHMS PALHOHAIBHBIX BRIPAKCHHH, MPHUMCHATD HX JJI PCHICHUS YICOHBIX MATCMATHUICCKHX
3a7a4 W 337124, BOBHUKAIOIIUX B CMEKHBIX YYEOHBIX MPEAMETAX;

4) yMEHHE NOJIB30BATHCA MATCMATHYCCKUMHE (DOPMYIaMH B CAMOCTOATEILHO COCTABIIATh (DOPMYJIbl 3aBHCUMOCTEH MeXKAy BEIHYHHAMHI HA OCHOBE
0000MICHUA YACTHBIX CTYYACB H SKCIICPUMCHTA;

5) YMEHHE pellaTh JIUHCHHBIC U KBAAPATHLIC YPABHCHUS M HEPABCHCTBA, A TAKKE IPHBOIMMBIC K HIM YPAaBHCHH S, HEPABEHCTBA, CUCTEMBIL,
MPUMCHATH TPa(UUCCKUC MPSACTABICHHA I PCIICHHA M MCCICAOBAHWA YPABHCHHH, HCPABCHCTB, CHCTCM; MPHMCHATH NMOIYYCHHBIC YMCHHSA IS PCINCH HA
3a4a4 U3 MAaTEMaTHKH, CMEKHBIX IPEIMETOB, IIPAKTHKHY,

6) oBIaACHHUE CUCTEMOH (DYHKIIMOHAIBHBIX NOHATUH, ()YHKIMOHAIBHBIM S3bIKOM U CUMBOJIMKON, YMEHHE CTPOUTH rpa(puku (PDYHKIIHIT, OIIUCHIBATh
UX CBOMCTBA, HCMO/IL30BaTh (DYHKIHOHAILHO -TpaQHUECKHe MPEACTABIEHUS s OMMCAHMS M AHAIN3A MATEMATHYECKHX 337124 H PEATbHBIX 3aBUCUMOCTEN;

7) OBIAaJCHHE OCHOBHBIMH CNIOCOOAMH NMPEACTABICHHS H AHATN3a CTATHCTHYECKUX JAHHBIX, YMEHHE PELIAaTh 3a4a4H HA HAXOKACHUE YaCTOThI U
BEPOATHOCTH CIyYaHHBIX COOBITHIA;

8) yMcHHE MPUMEHATh H3YYCHHBIC IOHATHS, PE3YIbTAThl U METOAbI PH PELICHUH 3324 U3 PA3IMYHBIX PA3ACIOB KYPCa, B TOM YHCIE 33434, HE
CBOALIMXCS K HCMOCPCICTBCHHOMY MPHMCHCHHUIO H3BCCTHBIX AJITOPHTMOB.

ITo oxoOHYAHMH H3YyUYEHHS KYPCa 0OYYArOIUICS JOJHKEH YMETD:

Ajredpa -7



Hcnoab30BaTh NpH peLICHHH MATEMAaTHYCCKUX 33434, KX 000CHOBAHHH U NPOBEPKE HAWICHHOTO PEILCHHA 3HAHHE O:

- HATYPaIbHBIX, LETbIX, PAIHOHATbLHBIX, HPPALHOHATLHBIX, ACHCTBUTEIbHBIX YUCAX,

- CTCNCHH C HATYPAIBbHBIMH MOKA3aTEIAMH H HX CBOHCTBAX;

- OJHOWICHAX U MPABUJIAX ACHUCTBHI C HUMH,

- MHOTOYJICHAX M NPABHIIAX ACHCTBHH C HHUMH,

- (hopmynax COKpAEHHOTO YMHOKCHHS,

- TOKIECTBAX; METOaX A0KA3aTENbCTBA TOXKIECTB;

- JUHCHHBIX YPABHCHHAX C OJHOU HEH3BECTHOM U METOAAX UX PCLICHU,

- CHCTEMax JIBYX JIMHCHHBIX YPABHCHHH C TBYMS HCH3BECTHBIMH M METOJAX MX PCILICHMUSL.

BBINIOTHATH HeﬁCTBHH C OJHOYJICHAMH H MHOTOYJICHAMH,

Y3HABaTh B BBIPAKEHIAX (JOPMYJIbI COKPALIEHHOTO YMHOKCHUS H IPUMEHATD KX,

pacKkIaabIBaTh MHOTOYJICHBI HA MHOYKHTEIH;

BBITMIOJHATh TOXKIECTBEHHbIE MPEOOPA30BAHUS LEbIX AMreOPAnYECKUX BHIPAKEHHH;

JOKA3BIBATH MPOCTCHINHE TOKICCTBA;

HAXOHUTh YACIO COUCTAHUN U YHCJIO PA3MECILCHHIT,

pelaTh MTMHCHHBIC YPABHCHHS C OJHOH HCHU3BECTHO M,

peLlaTh CUCTEMBI JBYX JIMHCHHBIX YPABHEHUHN C JBYMA HEH3BECTHBIMH METOA0M IIOCTAHOBKH H METOJ0M AII€0OpanyeCKOIO CIOMKCHH,
peIaTh TEKCTOBBIE 33Ja4H C TIOMOILBI) TUHEHHBIX YPABHEHUIN H CHCTEM;

HAXOHTh PCHICHUS <GKU3HCHHBIX» (KOMIICTCHTHOCTHBIX) 33744, B KOTOPBIX HCMOIB3YIOTCS MATCMATHYICCKHE CPEACTBA;

C034aBaTh NPOIYKT (PE3YAbTAT MPOCKTHOH ACATCIBHOCTH), A H3YYCHHA H OMUCAHHA KOTOPOrO HUCIOIB3YIOTCA MATECMATHYCCKHE CPEACTBA.
YMETh MPEOOPA30BBIBATH ANTCOPAHUCCKUE BBIPAKEHHA, PELIATh YPABHCHHA C OJHOM NEPEMCHHOM

HAXOJUThb 00J1aCTh ONpeAcACHU (JYHKLUHH, CTPOUTH IpapuKy NPsIMOH MPONOPUUOHAIBHOCTH U IHHEHHOH (PyHKIUY,

BBIMOJTHATH ACHCTBHS HAJ CTENEHAMH C HATYPATbHBIMH NMOKA3aTEIsAMMU,

BBITIOJIHATD CJIOKEHHE, BBIYUTAHUE H YMHOKEHHUE MHOTOWIEHOB, PACKIAIbIBATE MHOTOUWIEHBI HA MHOYKHTEH;

MPUMEHATH (POPMYITBI COKPAIIEHHOTO YMHOKCHHUS B MPEOOPA30BAHUAX IETBIX BHIPAYKCHUIH B MHOTOYWICHBI H B Pa370/KCHUH MHOTOYJICHOB HA
MHO’KUTEIH;

YMETh PEIIaTh CUCTEMbI IHHEHHBIX YPABHEHHH C IBYMSI IEPEMEHHBIMH W MPUMEHSATH UX MPH PEIIEHHH TEKCTOBBIX 32/1a4.

Auredpa -8

Hcnonp3oBaTh NpH peLICHUH MATEMAaTHYECKUX 33434, UX 000CHOBAHHH U MPOBEPKE HAMACHHOTO PEIICHHA 3HAHME O:
- aareOpaudeckoil ApoOH; OCHOBHOM CBOHCTBEC Ipo0dH;

MPaBHJIAX IEHCTBHI C aIreOpanveCcKUMH IPOOIMHU;

CTCIICHAX C HCJIBIMH IIOKA3ATC/LIMH H HX CBOfICTBaX;

CTAaHJAPTHOM BHIC MHCIA;

k s
- GyHKIMAX Yy = kx+b, y = X, y = —, UX CBOHCTBax H rpapukax;
X



- TIOHATHH KBAAPATHOTO KOPHA H apU(PMETHUCCKOTO KBAPATHOTO KOPHSI;

- CBOMCTBAX apu()METHUESCKHX KBAIPATHBIX KOPHEI;

- QyHKIHH v = Jx , ¢& croiicTRax u rpa(uke;

- (hopMyIIe AT KOPHSH KBAAPATHOTO YPABHCHHUS,

- TeopeMe Buera nnsg mpuBeEHHOTO H 00IIETO KBAIPATHOTO YPABHCHHS,

- OCHOBHBIX METOJAX PELICHH LICBIX PALIHOHAIBHBIX YPABHCHHI: METOIE Pa3I0KECHUA HA MHOYKUTEIH W METOAC 3aMCHBI HEM3BECTHO M
- METOJC PEIICHUA APOOHBIX PAIMOHATILHBIX YPABHCHHUIH;

- OCHOBHBIX METOJAX PELLCHHS CUCTEM PALMOHAIBHBIX YPABHEHHIA.

COKpAamarh anreopandeckue Jpoou;

BBITIOTHATH ApU(METHHUCCKHE CHCTBHSA C aarcOpameCKHMH APOOSIMH,
HCIOJIBb30BATH CBOMCTBA CTCMCHCH € LCIBIMH NOKA3ATCIAMHE IPH PCHICHHH 33,144,
3aMHCHIBATh YHCIA B CTAHJAPTHOM BHJC,

BBIMIOJTHATh TOXKACCTBEHHbIC MPEOOPA30BAHMS PALIHOHAILHBIX BHIPAKCHHUH;

o k &
CTpOUTh rpaQuku QyHKUMH y = kx+b, y = x%, ¥ = — W HCIOIB30BATH HX CBOHCTBA IIPH PCLICHHH 3a7a4;
X

BBIYUCIATh APH(PMETHUCCKUE KBAAPATHBIC KOPHU,

IIPHUMEHATH CBOMCTBA apU(IMETHUYCCKUX KBAAPATHBIX KOPHEH P PELLICHHH 331aY;

cTpouth rpauk PyHKIIHH y = VX | HCIoIB30BaTh €ro CBOMCTBA IIPH PEIICHAH 34439,

pemark KBaAPaTHBIC YPABHCHUA,

MPUMEHATH TeOpeMy Buera mpu permeHun 3anad;

pEmaTh HETbIe PAIHOHATBHBIC YPABHCHHA METOIOM PA3IOKEHHA HA MHOKATEITH H METOIOM 3aMEHBI HEH3BECTHOM,
peIIaTh APOOHBIC YPABHCHHS,

peLaTh CUCTEMbI PALHOHAIBHBIX YPABHCHHIA,

pemark TCKCTOBBIC 33Ja4H C MOMOINBI0 KBAAPATHBIX U PANHOHAIBHBIX YPABHCHHN H HX CHCTCM,

HAXOJHUTh PCHICHHA <«GKH3HCHHBIX» (KOMIICTCHTHOCTHBIX) 33434, B KOTOPBIX HCIOJIB3YIOTCA MATEMATHYCCKAE CPEACTBA;
C037aBaTh MPOAYKT (PE3YIBTAT NPOEKTHON ASATENBHOCTH), AN H3YHEHHA W OMUCAHUA KOTOPOr0 HCHOJB3YIOTCSH MATEMATHYECKHE CPEACTBA.
YMETh BBIMOTHATH TOAKICCTBCHHBIC MPEOOPA30BAHMSA PALTHOHATTLHBIX BBIPAKCHHH;

UMETb MPEACTABICHUE 00 HPPALIMOHATIBHBIX YHCTIAX, YMETh BBIOIHATH IIPE0OPA30BAHUA, COACPKAIINX KOPHH;

YMETh PCIIATh KBAAPATHEIC YPABHCHI, PALMOHAIBHBIC YPABHCHHA W MPHMCHATh HX K PCHICHHIO 3a4aY;

YMETB PCIIATh THHCHHBIC HEPABCHCTBA C OAHOW MECPEMEHHON M MX CHCTEMBI,

MPUMEHSTH CBOMCTBA CTENMEHU C LIENBIM NOKA3ATENEM B BBIYHUCIEHHAX M MPE0OPA30BAHUSAX;

HMETh HAYATBbHBIC MPCACTABICHHUS O COOPE M TPYIITHPOBKE CTATHCTHYCCKUX JAHHBIX, MX HATJIIIHON HHTCPIPCTALIUH.

Airedpa-9

— Hcnonp30BaTh mpH PCIICHHHA MATCMAaTHYCCKHUX 3a1a4, HX 000CHOBAHHUH U IIPOBCPKE HAHACHHOTO PCIICHHA 3HAHHUC O:

- CBOUCMBAX YUCIOBLIX HEPABEHCINE,
- Memooax peuieHus JIUHEHHbIX Hepasencme,



- ceoilcmeax KeaopamuyHoil gyuxkyu,

- Memooax peueHus Keaopamubix HepageHcme;

- Memooe UHMePsanos Ol PeUens PAYUOHATIbHbIX HEPAGEHCME;
-MeMOOax peuLeniis CUCeM HePaGeHCE,

- ceolicmeax u epaguke gynryul y = X" npu HAMYypPanrsHOM n;
- onpeoeneHul 1 CeoIICMeax Kopheil cmeneni n;
- CHENneHAX ¢ PaYUOHANBHBIMU NOKA3GINEAAMY U UX CEOLICINBAX,
- onpeoeneHul 1 OCHOGHBIX COTICIMEAxX apupmemuyeckoli npoepeccuut; Gopyyie Ol HAXONCOeHU CYMMbl €€ HECKOJILKUX NEPBLIX YIeH08;
- onpeodesieHul 1t OCHOBHBIX CBOTCINGAX 2eOMEMPUYECKOIl npozpeccui; (opm)ite Ol HAXOHCOCHUA CYMMbL €€ HeCKOIbKUX NEPBbIX YIeHO8,
Gopmyne Ona cyMMbl GECKOHEUHOT 2e0MempPUyecKoli HPozZpeccuil €O SHAMeHameneM, MeHbUUM N0 MOOVIIO eOUHULbI.
—  UCNOABL308ANL CBOIICMABA HUCTOBBIX HEPABEHCH Ol NPeobPA308aHIs HePAGEHCE,
Q0Ka3bleanv NPoCcmeiutie Hepagencmea; < *>

<*>KypcHBOM B TEKCTE€ BBIACICH MAaTE€PHA, KOTOPbIi o0yuarommmcs ¢ OB3 MOAIEKAT H3YISHHIO B MOPSIKE.

— peluaTh JIMHCHHBIC HCPABCHCTBA,

— CTPOHUTH rpaUK KBAIPATHYHOH (PYHKUMH U MCTIOIB30BATH CTO TPH PEIICHUH 3a71aM;
— pemarh KBAAPATHBIC HEPABCHCTBA,

— Ppemars PAUOHAIBHBIC HEPABECHCTBA METOA0M HHTCPBAJIOB,

— peluaTh CHCTEMBI HCPABCHCTB,

—  cmpoums zpaux gyrryun y = x" Apu HAMYPAILHOM 11 4 UCNOTL308aNb €20 NP PeuteHul 3a0ay;

—  HAxOOumv KOPHU CIMENEeHU 11;

—  UCNOABL308AMb CEOIICMEA KOPHEl CIeneH 1 P MO’COeCMEEHHBIX NPeoOpa308aHsax;

—  HaxoOoumv 3Hayenus cmeneneil ¢ payuoHanIbHeIMU NOKA3AMEIIMU,

—  peutamsv OCHOBHbLIE 300a4U HA APUPMEMULECKYIO U 2eOMEMPUYECKVIO NPOSPECCUU;

—  HAaxooumo CYMMY GeCKOHeYHON 2eoMempuiecKoll Npoepecculi o 3HAMeHameseM, MeHbUUM N0 MOOYII0 eOUHUYbI,

—  HAXOOUMv PEULEHUs «HCUIHEHHBIX Y (KOMREMEHMHOCMHbIX) 3a0a4, 8 KOMOPLIX UCHOIbIVIOMCE MAMEMAMUYECKUe cpeocmea;

—  co30agamo nNPoOYKM (pe3viemanm NPOeKmHON OessmensHOCML), Ol USYHEHUS U ONUCAHUL KOMOPO2O UCRONLIYVIONCE MAMEMAMUYEcKUe cpeocmad.

COJEPXAHHUE YYEBHOTI'O IPEAMETA «AJITEBPA>

7 Kjaace
Boipa:kenus, TOAICCTBA, YPABHECHUSL.



UucnoBblc BBIpAKCHHA C TEpeMcHHbIMH. [Ipocteifmmme mpeoOpa3oBaHHS BBIPAKCHHH. YpPaBHCHHC, KOPCHb VPABHCHMA. JIMHEHHOE VpaBHCHHC C OJHOM
nepeMEHHOH. PeleHne TeKCTOBBIX 33Ja4 METOAOM COCTABIEHHS ypaBHEHHH. CTaTHCTHYECKUE XAPAKTEPUCTHUKH.
OCHOBHAS 1IEJIb — CUCTEMATH3HPOBATH H 000OIIMTE CBESACHU 0 MPEOOPAZOBAHUAX ANTCOPAHUCCKUX BHIPAKCHUIN H PEIICHHH YPABHCHHH ¢ OTHOH NEPEMEHHOH.
[TepBasg Tema kypca 7 Kiacca SBIAETCSA CBS3YIONIMM 3BEHOM MEXAY KYPCOM MATEeMAaTHKH 5—O6 KJIacCOB W KypcoMm anreOpsl. B Heil 3akperisrorcs
BBIYHC/IUTCIbHBIC HABBIKH, CHCTEMATH3HPYIOTCS B 0000IIA0TCA CBEICHUA 0 IPEOOPa30BaHUAX BIPAKCHHUH U PEIICHUH YPABHCHHI.
Haxo)kacHue 3HAUCHUH YHCIOBBIX U OYKBCHHBIX BBIPAKCHUH JACT BO3MOKHOCTH MOBTOPHTH C VUAIITMMHMCS MIPABHIA ACHCTBHH C PAITHOHATBHBIMH YHCIAMH.
YMeHHs BBINOJHATh ApU(PMETHYECKUE ACHCTBHA C PALMOHAIBHBIMH YHCIAMH SBISIOTCS ONOPHBIMH 1 BCero kKypca anreOpbl. Cleayer BBIICHHTD,
HACKOJIBKO TPOYHO OBJAJCTH MMH VHYAIIHECH, H B CAy4a¢ HCOOXOAUMOCTH OPraHHM30BATh MOBTOPCHUE C LE/IbI0 JHKBUJALMH BbIABJICHHBIX MPOOECNOB.
Pa3BUTHIO HABBIKOB BBIYUCIEHUH JOKHO YACIATHCSA CEPHE3HOE BHUIMAHKE H B JATBHEHINEM MPH H3YYECHHH JIPYTUX TEM Kypca anreOpbl.
B CBA3H C PAaCCMOTPCHUCM BOIIPOCA O CPABHCHUH 3HAYCHHMH BBIPAXKCHHH PACIIHPAROTCA CBCACHHA O HCPABCHCTBAX: BBOJUITCA 3HAKH HCPABCHCTB, JACTCA
MOHATHE O TBOMHBIX HCPABCHCTBAX.
[Ipu paccMOTpeHHH NMPeoOpa30BAHHUN BBIPAXKCHHH (POPMATBHO-ONEPATHBHBIC YMEHHS OCTAIOTCS HA TOM K€ YPOBHE, YYalIMeCd MOJHUMAKOTCA HA HOBYIO
CTYNICHb B OBJIAJCHUH TCOPHCH. BBOAATCA MOHATHA «TOKACCTBECHHO PABHBIC BBIPAXKCHUSY, (TOIKACCTBO», KTOMKACCTBCHHOC MPSOOPA30BAHUC BBIPAKCHUID,
COJEPKAHHE KOTOPBIX OYyAET MOCTOSIHHO PACKPBIBATHCA M YTIYOIATHCS MPU M3YUCHUH NMPEoOpa3OBAHMH Pa3THUHBIX anredpanveckux BoIpaskeHuH. [Toauep-
KHMBACTCA, YTO OCHOBY TOKACCTBEHHBIX MPeoOpa30BaHU COCTAB/IIOT CBOHCTBA ICHCTBHMH HA YHUC/IAMH.
YCUTUBACTCA POTb TCOPSTUYCCKUX CBEACHHH TPH paccCMOTpeHMH ypaBHCHHMH. C IEnbl0 0OCCICUCHHS OCO3HAHHOTO BOCTPHATHS YYAITHMHCSA ANTOPUTMOB
pELICHU YPABHCHHI BBOAUTCS BCIIOMOIATCIBHOC MOHATHE PABHOCHILHOCTH YPAaBHCHUIL, (DOPMYIHPYHOTCA M Pa3biACHAIOTCA HA KOHKPETHBIX NPHMEpPax
CBONCTBA PABHOCHJIBHOCTH. Jla¢TCs MOHATHE JHHCIHHOIO YPABHCHHA H MCCICIYSTCA BOMPOC O YHUCHE €ro KOpHEH. B cucreMe ympaskHeHHH 0C000¢ BHUMAHH G
yACIETCA PEIICHHIO YPABHEHUI BHIA ax = hUPH Pa3IWYHbIX 3HAYCHWIX @ U b. [Ipogomkaercs paboTa no (POpMUPOBAHHIO ¥ YHALIUXCS YMEHHS UCTIOIb30BATh
Anmapar ypaBHCHUN Kak CPEACTBO A PEIICHHA TCKCTOBBIX 3314, YPOBEHb CIOKHOCTH 33044 3/ACCh OCTACTCs TAKUM K¢, KAK B 6 KJ1acce.
H3ydeHne TEMBbI 3aBEPIIAETCS O3HAKOMIICHUEM YYAITHXCS C MPOCTEHIUMH CTATUCTHYECKHMH XaPAKTEPUCTHKAMM: CPEIHUM apH(PMETHYECKUM, MOJOH,
MCAHAHOM, Pa3MaxoM. YYaIlHECA AODKHBI YMETh HCIIOIb30BATh 3TH XaPAKTCPHCTHKH 11 AHATH3A PAJA JAHHBIX B HCCIIOKHBIX CHTYALHAX.

Crenenn ¢ HATYPATLHLIM IIOKA3ATEIEM.

CTeneHb ¢ HATYPAIBHBIM MOKA3aTENEM U e¢ cBoiicTBa. OqrowieH. OYHKINA v = X°, V = X°H HX rpa(uKH.
Y ¥ ¥

OCHOBHA 1leJb — BbIPA0OTATh YMCHUE BBIIOIHATH ACHCTBHUS HAJ CTCIICHAMH C HATYPaIbHBIMU MOKA3ATEILIMH.

B naHHOH TeMe JaeTcs ONMpeJeNeHHE CTEMEHM C HATYpPAlIbHBIM MOKa3arenaeM. B Kypce MaTeMaTHku O KJacca YYallHecs Y)Ke BCTPEYAJIHMCh C MPUMEpAMH
BO3BEICHHA YHCE] B CTENEHb. B CBA3ZH C BRIUMCICHHEM 3HAYCHHMH CTENEHH B 7 KJIAacce JdeTcs MPEACTABICHHE HAXOMKACHUH 3HAYCHHH CTENCHU C
MOMOIIBI0 KANMBKYIATOpa. PaccMarpuBaroTCsl CBOMCTBA CTCIICHU C HATYPATBHBIM MOKas3aTeiaeM. Ha mpumepe mOKa3aTenscTBa CBOMCTB CTCTICHU VHAIIHECS
BIICPBBIC 3HAKOMSATCH C J0KA3aTEIbCTBAMM, MPOBOAMMBIMH Ha aireOpamyeckoM marepuase. CBOHCTBA CTENCHH C HATYPAIbHBIM MOKA3aTEJEM HAXOJAT
NPUMCHCHHC TMPH VMHOXCHHH OJHOWICHOB M BO3BCACHHH OJHOWICHOB B CTCTCHB. |IpH HAXOXKICHHH 3HAYCHWUH BBIPAKCHUI, COACPIKAIIUX CTCICHH,
0Cc000€ BHUMAHHUE CIIEAYET OOPATUTh HA TIOPSAAOK ACHCTBHIA.

PaccMoTpenue (yHKIMI ¥ = X7, ¥ = X’ M03BOJMET IIPOJO/DKHTL PAOOTY 10 (JOPMHPOBAHUIO YMCHHIH CTPOMTH H 4MTATh rpaduku (yHKuuil. Baxkno oOpaTuTsh
BHHMAHME YYAIIUXCA HA 0COOEHHOCTH rpaduka QYHKIHHA y = X°: rpa(uk TPOXOJUT Yepe3 HAUATO KOOPIHHAT, 0Ch OYABETCA €T0 OCBEO CHMMETPHH, Tpauk
PacrosioKEH B BEPXHEH MOMYIIOCKOCTH.

VMEHHE CTPOHTH TPAQUKH QYHKIHH ¥ = X°H Y = X HCTIOTb3YSTCS AT 03HAKOMIICHHS YUAMIHXCA C TPAQHISCKHM CIIOCOOOM PEIICHHSA YPABHCHHIA,




Muoro4a.iennl.

MmuorouneH. CnoskeHue, BBIYUTAHUE H YMHOKEHHE MHOTOUYICHOB. Pa3NokeHHe MHOTOWIEHOB HA MHOKUTEITH.

OcCHOBHa{ 1IeJb — BbIPA0OTATh YMCHUE BBIOIHATDH CJIOKCHUE, BBIYHTAHNE, YMHOKCHHE MHOTOYICHOB H PA3/I0;KEHUE MHOTOYJICHOB HA MHOSKHTEIIH.

JanHas Tema urpact (yHIAMCHTATBHYIO PO B (DOPMHPOBAHHM YMCHHS BBIMOMHATH TOXKICCTBCHHBIC MPEOOpPA30BAHMS ANTCOPAMUYCCKUX BBIPAKCHUH.
®opmupyembie 346Ch (POPMATLHO-ONEPATUBHBIC YMEHHS ABIIOTCA OMOPHBIMU MPH H3YYCHHHU JCHCTBHIl C PALIMOHATBHBIMUA APOOSAMH, KOPHSMH, CTCICHIMH C
PATHOHATBHBIMH TTOKA3ATCIAMH,

H3ydeHne TeMbl HAYUHAETCA C BBEICHHS MOHATHH MHOTOWIEHA, CTAHAAPTHOTO BHAA MHOTOYWICHA, CTEMEHH MHOrouyneHa. OCHOBHOE MECTO B 3TOHM TeMe
3aHUMAOT AATOPHUTMbI ACHCTBHH C MHOTOWICHAMH — CJIOJKCHHE, BBIYMUTAHWC M YMHOXKCHHE. Y4daluecs AO/DKHbI NOHMMATh, YTO CYMMY, PAa3HOCTb,
MIPOM3BCCHHE MHOTOYJICHOB BCCTJA MOYKHO TIPSICTABHTH B BHJC MHOTOWICHA. JICHCTBHUSA CIOKCHHUS, BBIUHTAHUS M YMHOKCHHS MHOTOYJICHOB BBICTYTIAFOT KaK
COCTaBHOM KOMITOHEHT B 3aJaHUAX HA MPeoOpa30BaHUs LENbIX BhIpakeHHU. [103TOMY HeLeaecoo0pa3HO NEPEX0AuTh K KOMOMHMPOBAHHBIM 3aJaHUAM IPEKIE,
YEM YCBOCHBI OCHOBHBIC AJITOPUTMBI.

Cepbe3HOe BHUMAHHE B 3TOH TeMe YACTAETCS PA3JI0KEHHI0 MHOTOWIEHOB HA MHOKUTENH C MOMOIIBI0 BEIHECEHHS 3d CKOOKH 00IIEr0 MHOKHTEIS H C OMOIIBIO
rpynmnupoBKH. COOTBETCTBYIOIUE MPECOOPAZOBAHUA HAXOMAT LIMPOKOC MPHMEHCHHE KAK B Kypce 7 KIacca, Tak W B MOCACAYHOIIMX Kypcax, OCOOCHHO B
TEHUCTBHAX C PAITHOHATHHBIMH IPOOAMH.

B maHHO# TeMe yyammecs BCTPEYAKOTCA ¢ MPUMEpaMH HCIIOIb30BAHUA PaCCMATPHBACMBIX IPeOOPa30BaHKUN IPH PEIICHHH Pa3HOOOPA3HBIX 33734, B YACTHOCTHU
IIPH PCUICHUH YPABHCHHI. JTO MO3BOJCT B XOJAC M3YUYCHHS TEMbI MPOJOJDKUTHL PadoTy MO (POPMHPOBAHHE) YMCHHS PEINATH YPABHCHHUA, 4 TAKOKE PEIIATH
3aJa4M METOAOM COCTABJICHMA YPAaBHEHUH. B yHCNO ynpa)KHEHUH BKIIFOYAKOTCSI HECTOKHBIC 3aJaHHA HA J0KA3aTEIbCTBO TOKIACCTBA.

DOPMVJILI COKPAIMEHHOIQ VMHOKCHM 1.

®opMynnl (@ + b)? = & £2ab + b2, (a <= b= £34°b + 3ab® £ b, (a £ b) (&° + ab + b)) = & + b°. [Ipuvenenne (HOpMyT COKPAIIEHHOTO YMHOKCHHSA B
MpeoOpa30 BAHHIX BbIPAXKCHHIA.

OcHOBHAA 1eAh — BBIPAOOTATh YMCHHC MPHMCHATH (DOPMYIBI COKPAINCHHOTO YMHO)KCHHA B MPCOOPA30BAHUAX ICTBIX BBIPAKCHHH B MHOTOWICHBI H B
PA3T0KEHHH MHOTOYJICHOB HA MHOKHTEITH.

B manHO# TeMe mpoaonkacTcesa padoTa mo (POPMHPOBAHHUID V YUAIKUXCSI YMCHHUSA BBITIOJIHATD TOXKACCTBCHHBIC MPCOOpa30BaHus LCIbIX BhIpaKeHHIL. OCHOBHOC
BHHMAHHE B TeMe yiaenderca GopMynam (a - b) (@ + b) = a* - b, (a = b’ = & = 2ab + b’. Yuammecs MOLKHBI 3HATH 3TH (OPMYTHI M COOTBETCTBYIOIIHE
CIOBECHBIC (JOPMYITHPOBKH, YMETh IPAMCHATH HX KAK «CJICBA HAIPABO», TAK U «CIIPABA HAJICBOY.

Hapsazay ¢ YKa3saHHBIME PACCMATPHBAIOTCA Taioke Gopmymsl (a +b)° = a3+ 3a°b + 3ab® £ b, & + b = (a+ b) (@® + ab + b*). OOHAKO OHH HAXOJAT MCHBIICE
MPHMECHEHHE B KYPCE, MO3TOMY HE CICAYCT H3JIHMIIHC YBICKATHCS BBIIIOTHCHHEM YIIPAKHCHHH HA WX UCIIOJIB30 BAHHE.

B 3akmOYHMTCIBHON YaCTH TEMBI PACCMATPUBACTCS NMPUMCHCHHC PA3IHYHBIX IPHCMOB PA3JIOKCHHA MHOTOYWICHOB HA MHOKHTCIIH, a4 TAKKEC HCHOJb30BAHHC
mpeoOpa30BAHHIA LIEbIX BHIPAXKESHUHN AT PEIIEHUS IMHPOKOTO KPYra 3a/1a4.

D VHKINH,

Oyukums, 00aacTs onpeacacHusa QyHkupH. Beraucacuue 3HaucHuii QyHkiuu mo Gopmyne. I'papuk ¢yakmuu. [Ipsavas mpomopHOHATBHOCTE H ¢¢ TpadHK.
JIuneiinas QyHKUMS U €€ rpaduK.



OCHOBHAf LETb — O3HAKOMHTH VUAIIHXCA C BAKHCHIMMMH (DYHKIIHOHAIBHBIMH HOHATHAMH M C TpajUKaMH TpAMOIl MPOTOPIIHOHATBHOCTH M JTHHCHHOM
(pyHKU UM 00IIETO BUAA.

JaHHad Tema ABIACTCA HAYAJIBHBIM ITANOM B CHCTCMATHYCCKOH (DYHKUHOHAIBHOH MOATOTOBKES VHAINUXCA. 30SCh BBOJATCA TAKHUEC MOHATHA, KAK (DYHKLMA,
apry™ment, o0aactb onpeaeneHusa PyHxkiuu, rpaguxk GyHkuuu. OyHKIUA TPAKTYETCH KAK 3aBUCHUMOCThH OJTHOM NMEPEMEHHOH 0T Apyrod. Yuamuecs nojayyaroT
IICPBOC IIPCACTABICHHUE 0 crocoOax 3aJaHusa (PyHkumH. B maHHOH TeMe HauMHACTCs padoTa mo (POPMHPOBAHHIO V YUAIMXCA YMCHHH HAXOOUTh 1O (pOpMyJc
3HAYCHHC (DYHKIIHH TI0 H3BECCTHOMY 3HAYUCHHIO APTYMCHTA, BBIIOTHATD TY KE 3a1a4y 10 Tpa(HuKy H pemaTh 1Mo rpaduky oOpaTHYIO 3a1a4uy.

QOYHKUHOHATBHBIC MOHATHA MOIYYAIOT CBOI KOHKPETH3AaUUIO NMPH H3YYCHUH JUHEHHON (PYHKUMM W €€ 4aCTHOTO BHAA — MPAMOH MpPONOPLHOHATBHOCTH.
YMEHHA CTPOUTh W YHTATH IPAaUKH 3THX (PYHKIUI IMIMPOKO HCHOIB3YIOTCA KAK B CAMOM Kypce aareOphl, TAK U B KYPCaX FCOMETPHH H (PH3HKH. Yuammuecs
JOJDKHBI MOHMMATh, KAK BIMET 3HAK KO3 (PUIUMEHTA HA PACTIOIOKEHHE B KOOPAMHATHON MIOCKOCTH rpauka QyHKuuu y = kx, rae k # 0, Kak 3aBUCHT OT 3Ha-
yeHHitk nbH B3aMMHOE Paco/IO>KCHHE rpa(puKkoB ABYX (PyHKUMH BUAAY = kx + b.

@®opMHpPOBAHUC BCCX (DYHKIHOHATBHBIX TMOHATHH W BBHIPAOOTKA COOTBETCTBYIOIIHX HABBIKOB, 4 TAKKE M3YUCHHC KOHKPETHBIX (DYHKIMMIT COMPOBOMKIAFOTCS
PacCMOTPEHHEM MPUMEPOB PEAIbHBIX 3aBHCHMOCTEH MEKAY BEIMYHHAMH, YTO CIIOCOOCTBYET YCHUICHHUIO MPUKIAJHOH HAMPABACHHOCTH KYPCa aareOpsl.
CucreMnl JIHHETHLIX VDaBHeHHﬁ.

Cucrema ypaBHCHUN. PEIICHHE CHCTEMBI ABYX JTUHCHHBIX YPABHCHHUH C ABYMsS HNEPEMCHHBIMH H €0 IE€OMETPHUCCKAA MHTEpHpeTanus. PCINCHHE TEKCTOBBIX
34044 METOJOM COCTABICHIS CHCTEM YPABHCHHI.

OCHOBHAd LiEJb — O3HAKOMHTbH YYALMUXCA CO CIOCOOOM PEIICHHS CHCTEM JIMHCHHBIX YPAaBHCHUM C ABYMS NICPEMCHHBIMU, BBIPAOOTaThb YMCHHE PELIATH
CHCTEMBI YPABHCHHH H MPHMEHATh HX MPH PCIICHHHA TCKCTOBBIX 33134,

HM3ydeHne CUCTEM YPAaBHECHHH PACTIPEACIACTCS MEKIY Kypcamu 7 M 9 KiaccoB. B 7 kimacce BBOAMTCH MOHATHE CHCTEMBI U PACCMATPHBAKOTCSA CUCTEMBI
JUHCHHBIX YPABHCHHUH,

H3n0xeHHEe HAYMHAETCS C BBEJICHUA MOHATHS «JIMHEHHOE YPABHEHHUE C IBYMSI IEPEMEHHBIMI». B CHCTEMY YNPaKHEHUH BKIFOYAKOTCS HECJOKHBIC 3aJaHUA HA
PELICHHE THHCHHBIX YPABHCHHH C ABYMA IEPEMECHHBIMH B LICJIBIX YUCIAX.

OopMUpPYETCSI YMESHHE CTPOUTH Tpauk ypaBHEeHHA ax + by = ¢, raca # 0 umu b# 0, MpH pa3IHMIHBIX 3HAYCHUAX a, b, ¢. BBeaeHue rpaduyeckux o0pa3os JaeT
BO3MOKHOCTb HAIJIITHO MCCICAOBATH BOMPOC O YUCIIC PEIICHHH CHCTEMBI ABYX JIMHEUHBIX YPABHEHUH C ABYMS 1€ PEMCHHBIMH.

OCHOBHOE MECTO B JAHHOH TEME 3aHHMACT W3YUYCHHE AATOPHTMOB PELICHHA CHUCTEM JBYX JIHHCHHBIX YPABHCHHI C ABYMA NCPEMECHHBIMH CIIOCOOO0M
MOJCTAHOBKH M CrnocoOOM CIOKEHUs. BBeJeHUE CHUCTEM MO3BOJET 3HAYMTENBHO PACIIMPUTh KPYT TEKCTOBBIX 347134, PEIIAEMBIX C MOMOIIBIO ammapara
anreOpsl. [IpuMeHneHue cucTeM YIIPOINAET NPOLECC IEPEBOA JAHHBIX 3a0a4d ¢ OOBMMHOTO A3bIKA HA A3bIK YPABHCHHIL.

IlosTOpenue.

OcHoBHasg ueab. [ToBTOpHTSE, 3aKpenuTh 1 0000MWKTE OCHOBHBIE 3YH, mosyyeHHbIe B 7 Kiacce.

8 kiace
PanmonajiLHbIE APOOH.




Pamonamsuas apods. OCHOBHOS CBOHMCTBO ApoOH, cokpamicHue apoOei. ToKIeCTBEHHBIC MPEOOPA30BAHHA PAIHOHANBHBIX BBIPAKS HUN DYHKITHA

k
y =— H ¢¢ rpa(uK.
X

OCHOBHa4 1IeTTb — BBEIPAOOTATh YMCHHUE BBHITIOTHATH TOMICCTBCHHBIC TPEOOPA30BAHMS PATHOHATLHBIX BRIPAKCHHH.

Tak Kak ACHCTBHA C PaLMOHATBHBIMH APOOAMH CYIICCTBEHHBIM OOpa30M ONHPAXOTCA HA JCHCTBHA C MHOTOWICHAMH, TO B HA4ale TEMbl HEOOXOIUMO
MOBTOPHUTH ¢ YHALMMHCS MPEOOPAZOBAHHS LICIBIX BHIPAKCHHH,

I'maBHOE MeCTO B JAHHOH TeMe 3aHUMAIOT AJATOPUTMBI ACHCTBHI APOOsAMH. Yyaluecs AO/KHbI MOHMMATh, YTO CYMMY, PA3HOCTb, MPOH3BEJACHHE H
YacTHOE JpoOed BCerga MOKHO NPEICTaBHTh B BuAe ApoOu. [IpmoOperacMblec B JAaHHOH TeME YMECHHS BBIIOJHATH CIOJKCHUE, BBIYHTAHME, YMHOXCHHE U
JeTcHUE IpoOeH ABIAIOTCA OMOPHBIMH IPEOOpa3oBaHMAX IpOOHBIX BBIpaKCHHH. [lostoMy MM creayer yaenuts ocoboe BHHMaHHE. HemenecooOpasHo
NEPEXOAMTh K KOMOMHHPOBAHHBIM 3aJaHHAM HA BCE ACHCTBHSA C APOOSMH Hpexkae, YyeM OyAy YCBOCHBI OCHOBHBIC alTOPUTMBI. 3aAaHUsI HA BCE ACHCTBHA C
IpoOAMH HE JOJDKHBI OBITh M3THINHE TPOMOBAKUMH H TPYAOSMKHUMH. [IpH HAXOKICHHU 3HAYCHHUI ApoOCH MArOTCA 3aJaHUSl HA BBIMUCICHHS C MOMOIIBIO
KAIbKy1ATOpa. B JaHHOW TeMme pacIuMpsIOTCA CBEACHHMA O CTATUCTHYECKHX XAPAKTEPHCTHKAX. DBBOAWTCA TOHATHE CPENHETO TAPMOHHYECKOTO pAAa

. k
MOJIOKHTEMBHBIX Yrce. M3yueHHe TeMBI 3aBEPIIAETCS PACCMOTPEHHEM CBOMCTB rpaukapyHKIun p = —.
X
Crenens ¢ IeILIM NOKA3ZATEIEM. )IEMEHTBI CTATHCTHRL

CreneHb C IeIBbIM MOKa3aTeNeM u e cBolicTBa. CTaHmapTHBIN BHA yKciaa. HavampHble CBEACHU 00 OpTaHU3alllH CTATHCTHYCCKUX MCCIICA0BAH Hil.
OcHOBHa{ 1eNb — BHIPA0OTATh YMECHHE MPUMEHATH CBOMCTB, CTCNICHH C LEJIbIM IOKA3aTEIeM B BBIUHCICHIAX U IMPeoOpa3oBaHiAX c()OPMHPOBATh HAYATBHBIC
MPEACTABACHUSA 0 COOPE M IPYNIHPOBKES CTATUCTHYCCKUX JAHHBIX, UX HAIJIIHON MHTCPIPETALHH.

B ar0it Teme (opMyIHPYIOTCH CBOMCTBA CTENICHU C LIEIbIM MOKa3areneM. MeTo 10Ka3areIbCTBA STHX CBOMCTB MOKA3BIBAETCS HA MPUMEPE YMHOKECHHSA
CTCICHEH C OJMHAKOBBIMH OCHOBAHWAMH. JaeTCA MOHATHE O 3aMHCH YHCIA B CTAHJAPTHOM BHAC. [IpHBOAATCA mMpHMEPBHI HCHOJIB30BAHMA TAKOH 3aMHCH B
(pM3UKe, TEXHUKE U IPYTUX OOMACTIX 3HAHHHA.

Yyampecs NOJIYYaroT HAa4YadbHBIC IMPEACTABICHHMA 00 OPraHM3alMM CTATHCTHYECKUX HCCieAoBaHuU. OHU 3HAKOMATCA C MOHATHAMH IEHEPAIbHOH H
BBIOOPOYHOH COBOKYMHOCTH. [IpHBOAATCS MPUMEPBI MPESICTABICHHS CTATHCTHYCCKUX JAHHBIX B BH/IC TAOMHI YACTOT M OTHOCHTEIBHBIX YACTOT.

YyammMcs MpeanaratroTcst 3a4aHUs HAa HAXOKACHHME MO TAaOJHUIE YacTOT TAaKHX CTATHCTHYECKHX XapaKTEPHCTHK, KAaK CpelHee apU(hMETHUYECKOE, MOAA,
pasmax. PaccmaTpuBaeTcs BONMPOC 0 HATIAAHON MHTCPHPETALUH CTATHCTUUCCKON HHpOpMaumu. M3BECTHBIC yUAIIMMCSA CTIOCOOBI HATJIATHOIO MPEACTABICHH
CTATHCTHYECKUX JAHHBIX C MOMOILBIO CTOIOYATHIX H KPYTOBBIX AMArpaMM PacLIMPSIOTCS 32 CUET BBEACHHS TAKUX MOHATUH, KAK MOJTUIOH U THCTOTPAMMA.

Kpaaparanie KOpHH.

[Monsarue 00 uppanuoHaMBHBIX uHcaax. OOmme CBEACHUA O ACHCTBUTEIBHBIX uMcnax. KBaapaTHeIi kopeHb. [IOHATHE 0 HAXOKICHUH MPHOMKCHHO IO
3HAYCHUS KBaApaTHOro kopHsa. CBoHcCTBA KBaApaTHeIX KOpHel. [IpeoOpa3oBaHus BBIDAKEHHMH, COACPKAIMX KBAAPATHbIE KOPHH. MYHKUMA ) = NERC:
CBOICTBa U rpauk.

OcCHOBHA{ Iedb — CHCTEMAaTH3HPOBATh CBEACHUA O PALMOHAIBHBIX YHCIAX H JaTh IPEACTABICHHE 00 HPPALMOHAIBHBIX YHCIAX, PACIIMPHB TEM CaMBIM
MOHATHE O YUCTE; BBIPA0OTATh YMEHHE BBINOJHATh NMPeoOpaz0BaAHHA BBIPAXKESHUH, COACPKAILKX KBAIPATHBIE KOPHH.

B ganHOiT TeMe yyammuecs MoJMy4aloT HAYaabHOE MPEACTABICHUC O NOHATHH ACHCTBUTENLHOTO urcaa. C 3Toi Hepio 0000IAr0TCS H3BECTHBIC VUAIHMCS
CBCACHHS O PAITHOHATBHBIX YHCTAX. [[19 BBCICHUSA TOHATHA HPPANHOHATHHOTO YHCIA HCTIOTB3YCTCA HHTYUTHBHO MPEACTABICHUE O TOM, UTO KAKIBIH OTPE30K




HMEET JUTHHY U TIOTOMY KaXKA0H TOUKS KOOPIHHATHOH MPAMOTT COOTBETCTBYET HECKOTOPOC YHCIIO. [TOKA3BIBACTCA, UTO CYIIECCTBYIOT TOUKH, HC HMCFOTIIHC PATTHO -
HATBHBIX a0CIHCC.

TTpu BBCICHHH TMOHATHS KOPHS MOJIC3HO O3HAKOMHTD YYANIHXCS ¢ HAXO/KACHHCM KOPHCH C MOMOIIBIO KAJTBKYIIATOPA.

OCHOBHOE BHHMAHHE YICIACTCH TMOHATHIO ApH(PMETHUSCKOTO KBAAPATHOTO KOPHS W CBOWCTBAM apH(PMETHUSCKUX KBAAPATHBIX KOPHEH. JIOKAa3bIBAIOTCS

TEOPEMBI 0 KOPHE 3 TIPOM3BEACHHA M APOOH, a Takke TOKACCTBO va~ = |a , KOTOPBIC TIOTYHMAIOT TIPUMCHCHHC B TIPCOOPA3OBAHUMX BRIPAKCHHM, COICPIKATIITX

a [4)
a _ s
N
VMEHHETIPEOOPA30BHIBATE BRIPAXKEHUS, COAEPIKAIIME KOPHH, YACTO HCIONB3YETCA KAK B CAMOM KyPCe anreOpsl, TAK M B KyPCaX TCOMETPHH, ANreOpbl ¥ HAYA
AHAJIH3A.

KBAAPATHBLIC KOPHH. CHGI.[I/IB.]'ILHOG BHHUMAHHUC YACTACTCA OCBO60)KI[CHI/II-O OT HPPAIHOHAILHOCTH B 3HAMCHATCIIC ).'[pOﬁI/I B BBIPAKCHHUAX BHOA

TIPOKOTIKACTCA PABOTA MO PASBHTHEO (DYHKILHOHATBHBIX PCACTABICHHH yuammxcs, TIpn 3yucHun (GyHKUMH ) = /x [OKA3BIBACTCA €¢ B3AUMOCBSA3D C
(ynxmueit y = x2, rae x> 0.

Kpajgparanie vpasHeHnd.

Ksagparnoe ypasHeHue. ©opMyIa KOPHEH KBAAPATHOTO YPABHCHH. PelicHHE palMOHANBHBIX YPABHEHUM. Pemenue 3a1a4, NpHBO AKX K KBAAPATHBIM
YPABHCHHAM H MPOCTCHIHM PALHOHAIBHBIM YPABHCHHAM.
OcHOBHA# 11eJIb — BbIPA0OTATh YMEHUA PEIIATh KBAAPATHbIC VPABHEHUS H MPOCTEHIINE PALIMOHATBHBIC YPABHEHUA U IPUMEHATD WX K PEUICHUIO 3a/1aY.

B Hauane TeMbI DPHBOJATCA MPUMEPBI PEHICHUA HEMOJHBIX KBAAPATHBIX YPABHCHUH, 2TOT MAaTEPHAI CUCTEMATH3UPYETCA. PacCMaTpHBAKOTCA alrOPHTMBI
PCILICHHS HCTIOMHBIX KBAIPATHBIX YPABHCHUH PA3IIMHOTO BHIA.

OCHOBHOC BHHMAHMC CJICAyCT Y/CIMTh PCLICHHIO YPABHCHHI BUAA ax’+ bx + ¢ = 0, rae a # 0, ¢ ucnonb308anueM (GopMyasl kopHeH. B nanHoii TeMme
YYAIMECA 3HAKOMATCA ¢ Qopmynamu Buera, BRIPAKAKIMME CBA3b MEKAY KOPHAMH KBAIPATHOTO YPABHEHUA U €10 KO3(uuucHTaMu, OHH HCMOIB3YIOTCA B
JANBHCHINEM IIPH JOKA3ATCIBCTBE TCOPEMBI O PA3JIOKCHHH KBAAPATHOTO TPEX'WICHA HA JIHHCHHBIC MHOKHATCIIH.

Yyamuecs OBAAACBAKOT CIOCOO0M PEINCHHS APOOHBIX PALHOHAIBHBIX YPABHCHUM, KOTOPBIH COCTOMT B TOM, YTO PCIICHHE TAKUX YPABHCHHH CBOJUTCA K
PELIEHHIO COOTBETCTBYOIIUX LETbIX YPABHEHUH C TIOCISAYFOIIHM HCKITFOUYEHUEM MOCTOPOHHUX KOPHEH.

H3yuyeHne AaHHOM TeMBI IO3BOJCT CYLIICCTBEHHO PACHIMPHUTH AMNAPAT YPABHEHUHU, UCHOIB3YEMBIX /I PEIICHHUI TCKCTOBBIX 330a4.

IHosTOpenue.

OcHoBHasg neab. JToBTOpHUTH, 3aKkpenuTh 1 0000MUTh OCHOBHBIE 3YH, noayueHHbIE B 8 KiIacce.

9 gmace

HepaBencrtpa.

UncnoBble HEPABEHCTBA M HX CBOMCTBA. [I04MNEHHOE CI0KEHNE U YMHOMKEHHE YHCIOBBIX HEPABEHCTB. JIMHEHHBIE HEPABEHCTBA C OJAHON MEPEMEHHOHN U HX
CHCTCMBI.



OCHOBHAs TIeAb — O3HAKOMHTBH YYAIOUXCS C TMPHMCHCHHEM HEPABCHCTB I OICHKH 3HAUCHHH BBIPAKCHHIL, BHIPAOOTATh YMCHHC PCIIATh JTUHCHHBIC
HEPABEHCTBA C OJHOU MEPEMEHHON U HX CHCTEMBIL.

. CBOHCTBA YMCIOBBIX HECPABCHCTB COCTABJIAKOT Ty 0a3y, HA KOTOPOH OCHOBAHO PECLICHHUC JHHCIHBIX HECPABCHCTB C OJHOH MECPEMEHHOM,
Teopemvl 0 NOUYACHHOM CHONCEHUN U VMHONCEHUU HEPAGEHCME HAXOOIM NPUMEHEHUe NpU GbINOJHEHUNU NPOCMENULUX YAPAXCHEHUT HaA OYEeHK)
BbIPANCEHUN NO Memooy zpanuy. Beooamcs nowamus abCONOMHON NOSPEUHOCU U MOYHOCYU NPUOIUNCEHUS, OIMHOCUMENbHON NOZPEeUIHOCU.
Vuenusa npogoounis 0eOyKMugHvle PACCYICOeHUI NOAVHAIOM pas3sumile Kax npy O0oKA3amenbCmeax YKA3aHHbIX neopem, Maxk i npy eblHOTHeHUl
VAPAXCHEHUT HA O0OKA3ameibCmed HepageHcme. < *+>

<**> KypcHBOM B TEKCTE BBIACIECH MATEPHAI, KOTOPbIH oOyuatormuMcs ¢ OB3 moafe)kuT H3yueHHI0 B 03HAKOMUTEIBHOM MOPSIKE.

B cBs3u ¢ pemneHneM THHEHHBIX HEPABCHCTB C OTHOM MEPEMEHHON JACTC MOHATHE O MHCIOBBIX MPOMEKYTKAX, BBOJATCA COOTBETCTBYIOIINE HA3BAHHA U
0003HaueHU. PACCMOTPEHHIO CUCTEM HEPABEHCTB C OAHOM MEPEMEHHOM MPEIIIECTBYET O3HAKOMIICHHE VUALIUXCA C MOHATHAMH NMEPECEUCHUS M 00bE IHHCHH S
MHOKECTB.

[Tpu pelieHUH HEPABEHCTB HCMOJIB3YIOTCSI CBOHCTBA PABHOCHIBHBIX HEPABEHCTB, KOTOPBIE PA3BACHAIOTCS HA KOHKPETHBIX mpuMmepax. Ocoboe BHHUMaHHE
CACAYCT YACTUTB OTPAOOTKE YMEHHS PEIIAT MPOCTCHIITHE HEPABSHCTBA BHAA ax >b, ax<b, OCTAHOBHBILIUCH CTIICLHAIBHO HA Ciyuae, koraaa<0.

B smoii meme paccmampusaemcs maxdice pemterie cucmem 08yx TUHENHbIX HepageHcms ¢ OOHOIl nepemMenHotl, 8 YACMHOCHU MAKUX, Konopsle 3anucanbl 8
gUOe OBOLIHBIX HEPABEHCMS.

Kpajaparnunasi QyHKIms.

®ynknua. Ceoiictea (ynkumit. KBagpaTHsii TpexuieH. PasnoskeHue KBaapaTHOTO TPEXWIECHA HA MHOXKHTEIH. YHKIMA V = ax” + bx + ¢, ee CBONCTBA H
rpadux. Cmenennas hyHkyus.

OCHOBHAA 1Ie7bh — PACHIUPHUTH CBEACHHA O CBOHCTBAX (YHKUMH, 03HAKOMHUTD YUAIITHXCS CO CBOMCTBAMH H rpaukoM KBAAPATUUHOH (DYHKITHH.

B Hayane TeMbl CHCTEMATH3UPYIOTCA CBEJEHUS O (DyHKUMAX. [TOBTOPAOTCS OCHOBHBIC MOHATHSA: (DYHKUMA, aprYMEHT, 00JaCTh ONpeAcIeHHs (DYHKLUH,
rpadux. Jar0TCA MOHATHA O BO3PACTAHUU M YOBIBAHMK (DYHKLMH, IPOMEKYTKAX 3HAKOMOCTOAHCTBA. TeM CaMbIM CO37aeTCA 0asa Jj1sd YCBOCHHA CBOHCTB
KBAPaTUYHOH W CTENMEHHOH (DYHKUMH, a Takke AT JaapHeHmero yrayOneHus: ()yHKUMOHANBHBIX MPEACTABICHUH MPH M3YYEHHH Kypca aareOpbl U Ha4aml
aHammsa.

[ToATOTOBUTEIHHBIM IATOM K H3YUCHHIO CBOMCTB KBAIPATHYHOH ()YHKUHHU SBIACTCA TaKKE PACCMOTPCHHE BOMPOCA O KBAIPATHOM TPEXUJICHE H €O

KOPHAX, BBIACICHHH KBAAPATA ABYWICHA M3 KBAAPATHOTO TPCX'WICHA, PA3JI0KCHHH KBAIPATHOIO TPEXWICHA HA MHOMKUTCIIH.
Hsyuenue xgadpamuyuHoii (hyHKyUM HAYUHAEMES C PACCMOMPEHUA (YHKYUL Y = ax’, ee ceolicme u ocobenHocmeti 2paghuka, a maxxce opyeux Yacmubix o086
Keadpamudnoil yymxyuy — Qyuxyuit v = ax® + b, y = a(x - m)>. Dmu ceedenusn ucnonb3VIomcs, npu usydeni ceolicma KeaopamuyHoil gynkyuy obugezo euoa.
Baoiciio, 4mobel yaauguecs nomsau, 4mo spaux gyukyuu y = ax> + bx + ¢ mooicem buimo noayuen us zpagura Qyukyuu y = ax’c nomomwio ogyx na-
pantensiorx nepenocos. Ilpuemvl nocmpoenus epaguxa gynkyuu y = ax> + bx + ¢ ompabamviearomes na xowxpemuvix npumepax. Ipu smom ocoboe
GHUMAHUE cedyem YOeaums opMUpoSanuio v YUauuxca YMeHUs YKa3bigams KOOPOUHAMbL @ePUilHbl NApabobl, ee 0cb CUMMempul, HanpasieHue eemaeeil
napabonel.

Ilpu usyqenuu smoil memsl OanibHeliuiee pazeumue nOayIaenm YMeHue Haxooums no 2pagury NPOMedCYMKU 03pACMANUs U YObIGAHU YYHKYUU, a MAKHCEe
NPOMEIICYMKU, 8 KOMOPBIX (DYHKYUL COXPAHACHT 3HAK.




Vuauwgueca snaxomamea co ceoiicmeamu cmenenHoii pyukyuu y = X" ApU 4eMHOM U HEYeMHOM HAMVPAILbHOM noKasamene n. Beooumcs noHamue KOpHs
mpemueti cmeneni. OHU NOAVYAIOM NPeOcHagieHile O HAXOJICOeHUN SHAYEeHUIl KOPHL ¢ NOMOUbIO KATLKVIANIOPd, Npudem eblpabomKd COOMEemcneyioujux
VMeHUill He mpebyemca.

HepaBencTBa ¢ 01HOM MEPEMEHHOI.

Lensie ypasHeHuUs. JIpoOHBIC paroHATLHBIC YpaBHCHUS. HepaBeHCTBA BTOPOIT CTENICHH C OAHOH MepeMeHHOH. MeToa HHTEPBAIOB.

OcCHOBHAs 1eJIb — CUCTEMATU3HPOBATh H OOOOLINTE CBEICHHUS O PEIICHUH LEAbIX U APOOHBIX PALMOHATIBHBIX YPABHEHUH C OJHOH NMEPEMEHHOH, C(POPMHPOBATH
YMCHHC PEIIATh HEPABCHCTBA BHAA ax” + bx + ¢ >0 wmm ax” + bx + ¢ <0, tae a # 0.

B 310ii TeMe 3aBepriaeTcs H3yUSHUE PALHOHAIBHBIX YPABHEHHN C OJHOH NepeMeHHO. B CBA3M ¢ 3THM NPOBOIUTCS HEKOTOPOE 0000IE HUE U YTIyOIeHHE
CBCACHHUH 00 ypaBHCHHAX. BBOIATCA MOHATHA LEIOr0 PALMOHAIBHOIO YPABHCHHUA H €TO CTCHNCHU. Yyawyuecsi 3HAKOMAINCA € peueHueM YpasHeHuil mpemaoeil
cmenen W Yemeepmoii cmeneny ¢ NOMOULbIO PA3IONCEHUA HA MHOJNCUMENU U 88€0eHIA GCIIOMO2AMENbHOT nepemennoll. Memoo pewtenus ypasneniil nymem
88eOCHUS BCHOMOZAMENbHBIX NEPEMEHHBIX OYOem WHPOKO UCHOAB308AMbCSA 8 OANIbHEHUeM NPYU PeuieHul MmpUSOHOMEMPUYECKUX, J02apUGMUIecKUx i opyeux
8UO08 YPABHEHUII.

Pacuupsaiomes ceedenus 0 peutenuy OPOOHbIX PAYUOHATBHBIX VPAGHEHUN. Yyawuecs 3HAKOMAMCs ¢ HeKOMOPbIMU CREYUAIbH bIMY NPUEMAMU PeUleHIs
MAKUX YpasHeHu.

DOpPMHPOBAHKE YMEHHH PEIaTh HEPABEHCTBA BHAA ax” + bx + ¢ >0 umu ax? + bx + ¢ <0, rae a # 0, OCYIIECTBIAETCA C ONOPO HA CBEJEHHA O TpaduKe
KBQJAPaTHYHOH (PYHKUHH.

Yyampecs 3HAKOMATCSA ¢ METOIOM HHTEPBAJIOB, C TIOMOINBI0 KOTOPOTO PEIIAIOTCA HECTO/KHBIC PAITHOHATBHBIC HEPABCHCTBA.

Hepaeencmsa C I)BVM}I HEPEMEHHBIMU.

Vpasnenue ¢ osyma nepemennvivu u eco epaghux. Cucmenmvi ypagrenuili emopoti cmeneny. Peuteriie 3a0ay ¢ nOMOWLIO CUCMeEM VPAGHEHU emopoil
cmenent. Hepagencmesa ¢ 08YyMa nepeMeHHbIMI U UX CUCHIEMBbL.
UcHosHas yens — ablpabomaims YMeHue peuiames npocmetiuiue clucmemMsl, cooepicaniie YpagrHenie smopoii cmeneli ¢ 08yMs nepeMetHblMiU, U MeKCcmogsle
3a0a4U ¢ NOMOULbIO COCMABTICHUL MAKUX CUCIEM.

B Oannoti meme 3asepuiaemcs usyyenue cucmem ypasHeHuil ¢ 0gyms nepemeHubiMy. OCHOGHOE GHUMAHUE YOeJiaemecs CUCINEMAM, 8 KOIMOpbIX OOHO U3
VPAagHe Ul nepaoii cmeneHu, a opyeoe mopo.

H3gecmuulil yuamumcst cnocob nooCmaHo8Ky HAXo0um 30ech OdlbHeliuiee npuMeHeHue i No360J9em C8OOUMb PeUeHIe MAKUX CUCIMEM K PeuieHlIo
K8AOPAIMHO20 YPAGHEHUS.,

O3HaKoOMAeHUe YYQUUXCA € NPUMepaMil ClUCMeM VPasHeHUl ¢ O08YyMA HepeMeHHbIMU, 8 KOMOpbIX 004 YpaeHeHus mopoil cheneHu, OOINCHO
OCYWECNGIINBCSL ¢ OOCHAMOYHOI OCIMOPONCHOCIBIO U O2PAHUYUBAM LA NPOCMETUUMU NPUMEPAMU.

1lpugneuenue usgecmusvix y4auuMcs epauxoe no3eoiaent NPUeecny NpuMepsl cpaguieckozo peuienia cucmem ypasreruil. C noMouyvio spaguieckux
npeocmagieHili MOJCHO HARNIAOHO NOKA3aMb YHAUUMCS, Y0 CUCMeMbl O8YX VPAGHEHUIl ¢ 08)YMS NEPEMEHHBIMU. 6MOPOT CIMENneHu MO2VI UMentb 0OHO, 084,
mpu, Yembipe peuleHus uiy He uMenmsb peuieHuil.

Paspabomantbiii MameMamuyeckuii annapam no3e0N9en CYWEeCNBeHHO Pacuptms KIacce COOepICameNbHbIx HEKCHO8bIX 300a4, peutaeMvlx ¢
HOMOUWBIO CUCIIEM VPAGHEH U,




Hsyuenue memoi 3a8eputaemes egedeniem NOHAMUI Hepagencmea 08YMA HepeMenHbiMU I CUCEMbl HepaseHCme ¢ osyma nepemetivivy. Ceedenus o
epapurax VpagHeHuil ¢ O8YMA NEPeMEeHHbIMY UCHOALIVIOMC NPU UWOCIPAYUY MHONCECE PEULEHUTi HEKOMOPBIX NPOCMENULUX HEePAaseHCcmE ¢ O08YMs
HepeMeHHbIMU Ut UX CUCMEM.

DJIEMEHThI NPUKJIAIHOH MATEMATHKH,

MareMaTHieCcKkoe MOACIMPOBAHUC. [Ipoyenmmuvie pacuemst. Ilpubnusicenmvie eviuucienusn. OcHosuvle npasuia xombunamopuru. OmHocumensHas
Yacmoma 1 8epoAMHOCHG Caydaiinozo cobbimu, K1acCHUeCKOS ONPSACICHHE BEPOATHOCTH. HauanbHBIC CBEACHHA O CTATHCTHKE,
OCHOBHAA LENb — O3HAKOMHTH YYALIUXCS C MOHATHAMHU NEPECTAHOBKH, PA3MELLEHHS, COYETAHU U COOTBETCTBYIOIMMHU (POPMYJIaMH 1 MOACYETA HX YHCIIA;
BBECTH MOHATHA OTHOCHTEIBHOM YaCTOTHI M BEPOSATHOCTH CIYYANHOIO COOBITHSL

H3yueHHEe TEMBI HAYMHACTCA C PCHICHUS 3adad, B KOTOPBIX TpeOYETCS COCTABUTH TC WM MHBIC KOMOWHAIIMH 3NCMCHTOB M MOJCYHTATH MX HYHCIO.
Pa3bacHaeTcd KOMOMHATOPHOE MPABHJIO YMHOKEHHS, KOTOPOE HCIOJIb3YETCA B JANbHEHINEM NpU BbIBOAC (JOPMYJT AJIL MOACYETA YHUCIA NMEPECTAHOBOK,
pasMerneHuit u couctanuil. [Ipu u3ydyeHHH JAHHOTO MATEpHAIa HEOOX0MMO OOPATHT, BHUMAHHE YUAINMXCA HA PA3IHYUE TOHATHH «PA3MCILCHUCY) H «COUETA-
HHE», CPOPMHUPOBATH Y HUX YMEHHUE OMPENENATh, 0 KAKOM BHJAE KOMOMHALUH MIET peyb B 3aa4e.

B naHHOH TeMe yyalqUecs 3HAKOMATCA ¢ HAYAJAbHBIMH CBCACHUSAMH H3 TCOPHU BEPOATHOCTEH, BBOAATCA MOHATHA «CIYYAHHOE COOBITHEY,
«OTHOCHTCITBHAS YACTOTA», BEPOATHOCTh CIYyYaHHOTO COOBITHS». PacCCMAaTPHBAIOTCS CTATHCTHYCCKHH M KIACCHUCCKHUH TIOIX0bI K OMPEICICHHIO BEPOATHOCTH
ciayyaiiHoro coObiTwi. BakHo OoOpaTHTh BHHMAHHE YYALNUXCA HA TO, YTO KIACCHYECKOE ONPEACICHUE BEPOATHOCTH MOXHO HNPHMEHATH TOJBKO K TaKHM
MOJCJIAM PEAIbHBIX COOBITHH, B KOTOPBIX BCE HCXOIbI AB/IAIOTCA PABHOBO 3MOYKHBIMH.

YucJaoBbie MoCJI1eI0BATEILHOCTH,

UncnoBele NOCAEIOBATCABHOCTH. APHU(DMETHYECKAsI U IE€OMETpHYECKas MporpeccHH. QOpMyJbl /7-TOWICHA M CYMMBbI IIEPBBIX N WICHOB IMPOTPECCHH.
beckoHeyHO yOBIBAKOIIASL TCOMETPHUECKAS IIPOTPECCHSL.

OcHOBHA HeJb— JaTh MOHATHA 00 apUPMETHUCCKOH M TEOMETPHUECKOM MPOTPECCHAX KAK YUCIOBBIX MOCIEI0BATEILHOCTIX 0COO0T0 BUAA.

ITpu n3y4ICHUN TEMBI BBOUTCS IOHATHE NOCICIOBATCABHOCTH, PA3BACHACTCA CMBICT TCPMHHA «N-H WICH MOCICA0BATCIBHOCTHY, BBIPA0ATHIBACTCA YMCHHUC
UCIOJb30BATh HMHIACKCHOE OOO3HAYEHHE. ITH CBEJEHHMS HOCAT BCHOMOTATEIBHBIM XapakTep M HUCMOJB3YIOTCS AMA HM3YYCHUS apUPMETHYECKOH H
TECOMETPHYCCKOM MPOTrPeccui.

Paboma ¢ ghopmynamu n-2o unena u cymmsl nepavix 2a YNeHO8 NPOSPECCHEl, NOMUMO C80€20 OCHOBHOZ0 HASHAYEHUS, NO380NAeN HEOOHOKPAMHO 8038PAILAINbCS
K @bIYUCTEHUAM, INOXCOCCMBEHHBIM NPeobpaso8anuaM, PeULeHUIO YPAGHEHU, HePAGEeHCE, CUCHIEM.

Pacemampueaiomes  xapaxmepucmuueckue ceoiicmea apughmemudeckoli  #  2eoOMemMpuyeckoli  npozpeccuil,  4mo  NO36ONAEM  PACHWUPUINGL KpPVe
npeaazaemMvix 3a0ay.

IoBTOpECHME.

OcHoBHas 11e16. ] JOBTOPHTH, 3aKpeUTh H 0000IMUTH OCHOBHBIE 3Y H, oIyucHHBIC B 9 KIacce.

TEMATHUYECKOE IINTAHUPOBAHUE



Ha npeamer «Aaredopa» orpoaurcda 4 yaca B HeJeJI10 110 yyedHomy miaany ( 136 uyacos)

Ko.muecrBo
4aCoB
Ne no paGoyeii
Coaep:xanne yae6HOTO Tporpavme
n/n Marepuasia
7 knace
1 | JIluneliHOE YpaBHEHHE C OOHOM MEpPEeMEeHHOH 18
2 | Liemsic BBIpOKCHAA 64
3 | OyHKUHH 17
4 | CucreMbl THHCHHBIX YPABHCHHH C TBYMsI IEPSMCHHBIMH 25
5 | IloBTOpPCHHUE U CHCTECMATH3AMUA YUCOHOTO MATCPHATIA 12
Bcero 136 u
8 ki1ace
1 ParmmoHaTbHBIC BBIPAKCHHS 55
2 | KeagpaTtHsie KOpHH. [IeHCTBHTEIBHBIC YHCIA 30
3 | KeagpatHeie ypaBHEHHS 36
4 | IloBTrOpcHHE B CHCTEMATH3AUA YUCOHOTO MATCPHANA 15
Bcero 136 u
9 Kace
1 | HepaBenctsa 26




Ksagpatuunas (yHKIus 29

DNEeMEHTbI NPUKJIAAHOH MAaTEMATUKH 27
YucnoBeie MOCICAOBATECIBHOCTH 24
[MosTOpeHue U cucTeMaTU3ausa yY4COHOTO MATCPHATIA 20

Bceero 136 a




