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Ilnanupyemble pe3yabTaThbl 0CBOCHHS Y4eOHOI0 MpeAMeTa

B pesyabrare nzydeHus ajare0pbl y4eHHK J10JKEH

3HaTb/I'IOHI/IMaTb

CYILECTBO MOHSATUS MaTEMaTHYECKOro JJOKa3aTeIbCTBA; IPUBOIUTE IIPUMEPHI JOKa3aTeIbCTB;
CYILIECTBO MOHATHUSI AJITOPUTMA; IPUBOJIUTH IPUMEPHI AJITOPUTMOB;

KaK HCHOJB3YIOTCS MareMaTHueckue (GOopMynbl, YpaBHEHUS U HEpPaBEHCTBA; NIPUMEPhl HX
MPUMEHEHHUS JIsl PEIICHUS MaTEMaTHYECKUX U IIPAKTUUYECKUX 3a]1a4;

KaK MaTeMaTH4eCKH OIpe/ielIeHHbIe (YHKIIMHU MOTYT OMMCBIBATh pealibHbIE 3aBUCUMOCTH; IIPUBOJIUTH
MIPUMEPHI TAKOTO OMUCAHMUS;

KaK IMOTPeOHOCTH MPAKTUKU MPHUBEIM MaTeMaTHYECKYI0 HAayKy K HEOOXOIUMOCTH paCIIUpPEHHS
MOHSTHUS YUCIIA;

BEPOSTHOCTHBI  XapakTep MHOTMX 3aKOHOMEPHOCTEH  OKpYXKAIOUIero MHpa; I[pPUMEPHI
CTaTUCTUYECKUX 3aKOHOMEPHOCTEN U BBIBOJIOB;

CMBICT  MJeaju3allid, T[O3BOJSIIONICH  pemaTh  3aJa4d  pealbHON  JIeHCTBUTEIHHOCTU
MaTeMaTU4YE€CKUMH METO/IaMU, IPUMEPHI OIIMOOK, BOSHUKAIOIIUX IIPH UJI€aTU3aI1H.

yMeThb

COCTaBJISITh OyKBEHHBIE BBIPAKEHUS U (DOPMYJIBI IO YCIOBHSIM 3a]1a4; OCYIIECTBIIATH B BRIPAKEHHSIX
U GpopMyax YMCIOBbIE TOJCTAHOBKU U BBIIOJIHATH COOTBETCTBYIOIIME BHIYHCIEHUS, OCYILECTBIATh
IOJICTAHOBKY OJIHOTO BBIPQXXEHHSI B JIPYroe; BbIpaXaTb M3 (OpMyJ OIHY HNEPEMEHHYIO uepe3
OCTAJIbHBIE;

BBITOJHATh OCHOBHBIE JIEHCTBHUS CO CTENEHSIMHU C LIEJIBIMM [1OKa3aTeIsIMH, ¢ MHOTOWIEHAMHU U C
anreOpanyecKuMH JpOOSMHU; BBINOJHATh PA3JIOKEHUE MHOTOYJICHOB HAa MHOXKUTEINHU; BBINOJIHSITH
TOXECTBEHHbIE IPE0OPA30BaHUS PALlMOHAIBHBIX BBIPAKECHUI;

OPUMEHSTh CBOWCTBA apuU(METHYECKUX KBAJPATHBIX KyOMYECKUX KOpHEH Ui BBIYMCICHUS
3HaYeHUI U IpeoOpa30BaHUI YMCIIOBBIX BBIPAXKEHUI, COIEPIKAINX KOPHHU;

peliaTh JIMHEHHbIC, KBAJApPaTHbIC YPAaBHEHUS M PALMOHAIBHBIE YPaBHEHUS, CBOAAILMECS K HUM,
CUCTEMBI JIBYX JUHEHHBIX YPABHEHUN U HECIIOKHbIE HEJTMHEHHbIE CCTEMBI;

pelaTh TEKCTOBbIE 3aJja4y alnreOpandecKuM METOI0M, MHTEPIIPETUPOBATh MOIYUYEHHBIH pe3ynbTar,
IPOBOJIUTH OTOOP pEeLIeHU, UCXO U3 GOPMYIMPOBKU 3a]a4u;

n300paXkaTh 4MCiIa TOYKAMU KOOPAWHATHOM MPSIMOIA;

ONpeAEATh KOOPAMHATHI TOYKH IIJIOCKOCTH, CTPOUTh TOYKH C 33JaHHBIMU KOOpAMHATaMU;
n300paXkaTb MHOKECTBO PELICHUI JTMHEHHOr0 HEPABEHCTBA;

pacrno3HaBaTh apu(METHYECKHUEe U TeOMETPUUYECKHE MPOTPECCUH; pelliaTh 3aJadyd ¢ NPUMEHEHHEM
(opMyiIbl 00IIIETO WiIeHA M CyMMbl HECKOJIBKHUX MEPBBIX YJIECHOB,

HaXOJIUTh 3HaYeHUs] (YyHKIUH, 3aJaHHOW (opMyioi, Tabnuied, rpa@ukoM Mo ee apryMeHTy;
HaXO/UTh 3HAYEHHUE apryMEHTa MO 3HAUEHHIO (PYHKIMH, 33JaHHON IrpadMKOM WM TabIHLIeH;
OTpeeNsATh CBOMCTBA (PyHKUMHU MO ee rpaduky; NPUMEHSATh rpaduueckue MpeiCcTaBlIeHUs MNpU
pELIEHNN YpaBHEHUH, CUCTEM, HEPAaBEHCTB;

ONMCHIBATh CBOMCTBA U3YYEHHBIX (PYHKLUHN, CTPOUTH UX IpapuKu;

UCNONb306aMb NPUOOPEMEHHble 3HAHUA U YMEHUA 6 NPAKMUYECKOU OeAmeibHocCmu u
HO6CEOHEBHOUL HCU3HU OIA:

BBITIOJTHEHHSI pacueToB Mo (opmynam, AN COCTaBIeHUS (POpPMYI, BBIPAXKAOMIMX 3aBHCHUMOCTH
MEXIy peaJbHBIMHU BETMUMHAMM; I HAXOXKJACHHS HY)KHON (POPMYJIBI B CIIPABOYHBIX MaTepuaiax;
MOJIETUPOBAHUS  NPAKTUYECKUX CHUTyalldd W  UCCIEIOBAaHHWE IMOCTPOCHHBIX MOJENe ¢
WCITOJIb30BAaHUEM amapara aareOpsr;

OTIMCAHUS 3aBUCUMOCTEN MEXTy PU3NIECKUMU BETHUYNHAMU COOTBETCTBYIOIIMMHE (pOopMyliaMu, mpu
WCCJICIOBAHUH HECIIOKHBIX TIPAKTUIECKUX CUTYAIIHH;

WHTEpIpeTaIi rpaduKoB peaTbHbIX 3aBUCUMOCTEN MEXITY BETHINHAMHU.

D1eMeHTbI JIO'MKH, KOMﬁl/IHaTOpI/IKI/I, CTATUCTUKHU U TCOPHUHA BCpOﬁTHOCTeﬁ

yMeThb
IIPOBOJUTH HECIIOKHBIE I0KA3aTEIIbCTBA, [I01y4aTh IPOCTEHIIINE CIEICTBHS U3 U3BECTHBIX WIIM PAHEE



MOJYYCHHBIX YTBEP)KJICHH, OI[EHUBATh JIOTMYECKYIO MPABMUIBHOCTb PACCYXJIEHHUH, HCIIOIb30BaTh
IPUMEPBI T WILTIOCTPALIMK U KOHTP-IPUMEPHI Il OTIPOBEPKEHUSI YTBEPIKICHUN;

- WU3BJIEKaThb MH(POpPMALMIO, TPEACTABICHHYI0 B TaOnuIax, Ha Auarpammax, rpa@ukax; cOCTaBISAThH
TaOJHIIBI, CTPOUTH TUArPAMMBI U TpaQuKH,

- pemath KOMOMHATOPHBIEC 33/1a4d IyTEM CHCTEMAaTHYECKOro rnepedopa BO3MOXKHBIX BAPHAHTOB H C
UCIIOJIb30BaHUEM IIPABUJIA YMHOKECHHUS;

—  BBIUUCIATH CPEHUE 3HAYECHUS PE3YIbTaTOB U3MEPEHMUI;

— HaxOIUTh YaCTOTY COOBITHS, MCIIONb3Yys COOCTBEHHbIC HAONIOACHUS M TOTOBBIE CTATUCTUYECKHUE
JTAaHHBIC,

~ HaxOJIUTh BEPOATHOCTH CIy4YalHBIX COOBITHH B IPOCTEHIINX CIyYasX;
HCNOJIb30BAaTh MNpHOOpeTeHHble 3HAHMS M YMEHHs B MPAKTHYECKOW /esiTeJIbHOCTH M
NOBCEHEBHOM KM3HM JUIS:

— BBICTpauMBaHUs apryMEHTALMU MPU J0Ka3aTelbCTBE U B JUAJIOTE;

— Ppacro3HaBaHUs JIOTHYECKHU HEKOPPEKTHBIX PACCyKJICHHIH;

- 3allMCU MaTeMaTHYeCKHUX YTBEP)KIECHUH, 10Ka3aTENbCTB;

- aHaJM3a peaJbHBIX YUCIIOBBIX JaHHBIX, IPEICTABICHHBIX B BUJE JUarpaMm, rpaukoB, TaOIHIL;

— pelieHus TPAKTHYECKHUX 3a1ad B TIOBCEIHEBHOW M MNPO(ECCHOHATBHON IEATETBHOCTH C
UCIIOJIb30BaHUEM JICHCTBUH ¢ YMCIIaMU, IPOLIEHTOB, AJIUH, IUIo1Iaiel, 00beMOB, BDEMEHHU, CKOPOCTH;

- peuieHus: y4eOHBIX U MPAKTUYECKHX 33/1a4, TPEOYIOMUX CHCTEMaTHYeCKOTo epedopa BapuaHTOB;

— CpaBHEHHMs IIAHCOB HACTYIUICHMs CIIy4allHbIX COOBITUH, JUIi OLIEHKH BEPOSATHOCTH CIy4ailHOTro
COOBITHSI B IPAKTUYECKUX CUTYaLUAX, COMIOCTABICHUS MOJIEIH C pealbHON CUTYyallUel;

— TIOHUMAHHUS CTAaTUCTUYECKUX YTBEPKIACHUN.

[TporpamMa oOecrieunBaeT IOCTHIKEHHE CIEAYIONIMX PE3YyJIbTaTOB OCBOEHHs 00pa30BaTEIbHOU
IpOrpaMMbl OCHOBHOTO 00I11er0 00pa30BaHus:
N3yuyenue anre6psl B OCHOBHOW IIKOJIE JaCT BO3MOXHOCTH OOyYaroIMMCs JOCTHYb CIIEAYIOIINX
pE3yJIbTaTOB Pa3BUTHSA:
B JIMYHOCTHOM HAIIPABJICHHU:
1) yMeHue SICHO, TOYHO, TPAMOTHO HM3JIaraTh CBOM MBICIH B YCTHOM M IMHCHbMEHHOW PEUH, MOHUMATh
CMBICJI ITIOCTaBJIEHHOM 3a/1a4M, BBICTPAauBaTh apI'yMEHTALNIO, IPUBOJANUTH IPUMEPBI U KOHTPIIPUMEDSI;
2) KPUTHYHOCTh MBIIUICHHS, YMEHHE OTJIMYATh THIOTE3Y OT (aKTa;
3) mpezcTaBIeHHE 0 MaTeMaTHYECKOH Hayke Kak cepe 4elmoBeYecKOl NesTeIbHOCTH, 00 JTamax ee
pa3BUTHA, O €€ 3HAUUMOCTH JUIsl pa3BUTHUS LUBUIIN3ALINHY;
4) KpC€aTHBHOCTb MBIIIJICHUS, MHUIIUATUBA, HAXOAYNBOCTh, aAKTUBHOCTDL IIPHU PCIICHUHU 3a/1a4,
5) yMeHHe KOHTPOJIUPOBATh MPOLIECC U PEe3yNIbTAT yueOHOIl I TeIbHOCTH;
6) cnocCOOHOCTh K AMOIMOHAIBHOMY BOCIPHITHIO MaTEMaTHYECKHX OOBEKTOB, 3a/1ady, PEIICHHIA,
pacCy KIeHUN;
B MeTalpeIMeTHOM HalNlPpABJICHUM:
1) nepBoHavaNbHBIC MPEICTABICHHUS 00 HACSIX M O METOAaX MAaTeMaTHKHA Kak 00 YHHBEpCaJbHOM
SA3BIKC HAYKH U TEXHUKHU, O CPCACTBC MOACIIMPOBAHUA SIBIICHUUN 1 IMpOUECCOB;
2) yMeHHe BUICTh MATeMaTHIECKYIO 3a/1a4y B IPYTHX AUCIUILUTHHAX, B OKPYKAIOLICH JKU3HU;
3) yMEGHHE HAXOIUTh B Pa3IMYHBIX HMCTOYHUKAX HWH(POpMAIMIO, HEOOXOIUMYIO JUIS pPEIICHHS
MaTeMaTHYeCKuX MpobJieM, U MPEeACTaBIATh €€ B IOHATHOU (hopMe;
4) yMEHUE TIOHMMATh M UCMOJIb30BaTh MaTEMaTHYECKHE CPEJCTBAa HArSAHOCTH (Tpadukwy,
JarpaMMbl, TaOJIUIBI, CXEMBI U JIP.) JUISl WIUTIOCTPALlU, MHTEPIpETalluy, apryMEeHTaIIH;
5) YMCHHUEC BBIJIBUTATh T'MIIOTE3bI IMPU PCIICHUU y‘—Ie6HBIX 3aa4 U IIOHHUMATh HCO6XO}II/IMOCTB nux
IIPOBEPKU;
6) YMCHUEC NPUMCHATL MHAYKTUBHBIC W ACAYKTHBHBIC CIIOCOOBI paCCY)K)IeHHﬁ, BUIACTH PaA3JINYHBIC
CTPATETUH PELICHUS 3a/1a4;
7) MOHUMAaHUE CYIIHOCTH ATOPUTMHYECCKUX MPEINMUCAHUN U YMEHHUE JISHCTBOBATh B COOTBETCTBHHU C
[IPEMJIOKEHHBIM AJITOPUTMOM;
8) yMeHHe caMOCTOSTENILHO CTABUTH LIEJIH, BRIOMPATh U CO3/1aBaTh AJITOPUTMBI JJISl PELICHHUS yUeOHBIX
MaTeMaTHYeCKuX Mpoodiiem;
B IP€AMETHOM HAIIPpaBJICHUM:



1) oBnasneHre 6a30BBIM MOHATUHHBIM aMIIapaToOM IO OCHOBHBIM pa3JieliaM COACPIKaHUs;
MIPEICTABICHHE 00 OCHOBHBIX M3YYaeMbIX TOHATHAX (YUCIIO, ypaBHEHHUE, PYHKIIUS, BEPOSTHOCTH)
KaK Ba)KHEHIIMX MAaTEMaTHUYECKUX MOJEISX, [03BOJISIONIMX ONMCHIBATh U U3y4YaTh peajlbHbIE
IIPOLIECCHI U SIBIICHHUS,

2) ymenue paboTaTh ¢ MATEMAaTUYECKUM TEKCTOM (aHAJIM3UPOBATh, U3BJIEKATh HEOOXOIUMYIO
UH(OPMALKIO), TOYUHO U TPAMOTHO BBIPaXKaTh CBOU MBICIIM B YCTHOW U MMUCbMEHHOMH peun ¢
IIPUMEHEHUEM MaTEMaTUUECKON TEPMUHOJIOTUU U CUMBOJIMKH, UCIIOJIb30BaTh PA3JIMYHbIE S3bIKU
MaTEeMaTHKH, TPOBOIUTH KJIaCCU(PUKALINH, IOTHYECKHUE 0OOCHOBAHUS, JOKAa3aTeIbCTBA
MaTEMaTUUYECKUX YTBEPKICHUM;

3) pa3BuUTHE NPECTABICHUH O YMCIIE U YUCIOBBIX CUCTEMAX OT HATYpPaJIbHBIX /10 I€HCTBUTEIBHBIX
YHCEJl; OBJIAZICHUE HAaBbIKAMU YCTHBIX, TUCbMEHHBIX, HHCTPYMEHTAJIbHBIX BBIUNCICHMI;

4) oBnaieHuEe CUMBOJIBHBIM SI3bIKOM QJIF€0pbl, IPMEMaMU BBIIIOJHEHUS TOXKIECTBEHHBIX
peoOpa3oBaHuil PallMOHAIBHBIX BBIPAXKEHUM, PEILIEHUS] yPaBHEHUH, CUCTEM YpaBHEHUI, HEPAaBEHCTB
Y CHCTEM HEPABEHCTB; YMEHUE MCIIOIb30BaTh U0 KOOPAMHAT HA IUNIOCKOCTH JUIsl HHTEPIIPETALIUU
ypaBHEHHIA, HEPABEHCTB, CHCTEM; YMEHHE IPUMEHSTH anredpanyeckue npeodpa3zoBaHus, anmnapar
YPaBHEHUI U HEPABEHCTB JJIs PELIEHUS 3a7a4 U3 Pa3IMUHbIX Pa3/IeIoB Kypca;

5) oBnajgeHne cUCTeMO (DYHKIIMOHAIBHBIX MOHATUN, (YHKIMOHATIBHBIM SI36IKOM U CHMBOJIUKOM;
YMEHHUE HCII0JIb30BaTh (PyHKIMOHAIBHO-TpadUUecKue MpeICTaBIeHuUs ISl OIMCAaHUs U aHAJIn3a
peanbHBIX 3aBUCUMOCTEN;

6) OBJaJIeHHE OCHOBHBIMH CIIOCOOAMU MPEACTABICHUS M aHAJIN3a CTATUCTUYECKUX JaHHBIX; HAJIUYUE
IPEJICTAaBICHUNA O CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PeaIbHOM MHUPE U O Pa3IUYHbIX ClIOcOOax ux
U3Y4EHHUs, O BEPOSITHOCTHBIX MOJEIIAX;

7) yMeHHE IPUMEHATh U3YUYEHHBIE IOHATUS, PE3YJIbTAaThl, METO/IbI JUIsl PELICHUS 3a/1a4
IIPAKTUYECKOI0 XapakTepa U 3aJ1a4 U3 CMEXHBIX JUCHUIUIMH C UCIIOJIb30BAaHUEM IIPH
HEO0OXOJUMOCTH CIIPABOYHBIX MAaTEPUAIIOB, KAJIbKYJISITOPA, KOMIIbIOTEPA.



Conep:kanue yueOHOro npeamera 7 Kjaace

Ne ni/mn Tembl pazaeioB Koa-o

4acoB

1 Jlpobu 1 mponeHTH 11

2 [Ipsimast 1 0OpaTHas NPONOPLUMOHATIBHOCTU 8

3 Benenue B anredpy 9

4 YpaBHeHHs 10

3) Koopaunats! u rpaduku 10

6 CBoiicTBa CTENIEHH C HATYPAJIbHBIM ITOKa3aTelIeM 10

7 MHorouneHsbl 16

8 PaznoxxeHre MHOTOWICHOB HA MHOXKUTEIN 16

9 YacToTra 1 BEpOSITHOCTh 5

10 [ToBTOpEeHME 7
UTOTO 102

1. Ipo6u u npouentsl (11 1)

OOBIKHOBEHHBIE U JECATHYHBIE APOOU, BBIYMCICHUS C pPAalUOHAIBHBIMH 4yHciamMu. CTeneHp c
HaTypaJIbHBIM TOKa3aTesieM. Pemienne 3agau Ha mpoueHThl. CTaTUCTUYECKHE XapaKTePUCTUKU: CpellHee
apudmeTnyeckoe, MoJIa, pa3max.

OcHOBHasI 1[eJIb — CHUCTEMATHU3UPOBaTh U OOOOMIMTH CBEACHHS 00 OOBIKHOBEHHBIX M JCCATUIHBIX
Ipo0six, 00ecreunTh Ha TOW OCHOBE JTAJIbHEHIIIEE pa3BUTHE BHIYHCIUTEIBHBIX HABBIKOB, YMEHUE PEIIaTh
3aJa4d Ha TPOLEHTH; C(HOPMHUPOBATH MEPBOHAYAIBHBIE YMEHHS CTATHCTUYECKOTO aHAIM3a YHCIOBBIX
JTAHHBIX.

B cootBercTBHM C Haeonoruei Kypca JaHHAs TeMa IMPEACTaBIsieT co0oil OIOK aprupMEeTHUYEeCKUX
BonpocoB. OCHOBHOE BHHUMaHHWE YACNSAETCS NalbHEHUIIEMY pa3BUTHIO BBIYMCIUTEIBHON KYJIBTYPHI:
0TpalaThIBAIOTCSI YMEHHUS HAaXOOUTh JIECATUYHBIE OSKBUBAJIECHTHI WM JIECATUYHbIE TNPUOIMIKEHUS
OOBIKHOBEHHBIX APOOEHi, BBIMOIHATH AEHCTBUS C YUCIAMH, B TOM YHCIIE C UCIIOJIb30BaHUEM KalIbKYJIATOPA.
[Iponomkaercs Hayartas B 6 Ki1acce paboTa 1o BEIYUCICHUIO YHCIOBBIX 3HAYCHHI OyKBEHHBIX BBIPAYKEHHH.
BrerancnuTenbHbIE HABBIKM yYallUXCs TOJIYYalOT AajbHEWIee pa3BUTHE TNPU HM3YYCHHUU CTENEHH C
HATypaJbHBIM TOKa3aTeJeM; YydJalluecss JJOJDKHBI HayYWThCS HAXOIWUTh 3HAYCHUS BBIPAKCHHI,
CoJepKalIX JIEHCTBHS BO3BEIEHHS B CTENEHb, a TAaK)KE 3alMChIBaTh OOJBINIME W Maible YHCIa C
ucnonb3oBaHueM crenenelt uucna 10. [Ipogomkaercs pemenue 3ajad Ha mpoueHTbl. OHAKO B 3TOH Teme
paccMaTpuBalOTCs 0oJiee CI0XKHBIE 10 CPABHEHUIO C MPEIbIIYIIUM F'0JI0M 3ajauu.

OcHOBHOE cofiep)KaHue TMOCIEAHEro OJ0Ka TeMbl — 3HAKOMCTBO C HEKOTOPBIMHM CTATUCTHUECKUMHU
XapaKTepUCTUKaMU. YdUaliuecss JJOJDKHBI HAyYUTbCS B HECIIOKHBIX CIy4yasX HaXOAUTh CpeaHee
apudmeTnyeckoe, MOJly ¥ pa3Max 4KCIOBOIO psijia.

2. IlIpsimasi ¥ oOpaTHasi NPONOPUHOHAIBLHOCTH (8 1)

[IpencraBieHue 3aBUCUMOCTH MEXIY BEIMYMHAMU C NOMOIIBI0 Gopmyd. [Ipsimo nponopiyioHanbHas
¥ 00paTHO MPOTNOPLUOHANIBHAS 3aBUCUMOCTH. [Iponopiuy, penenne 3a1auu ¢ HOMOIIBIO TPOIOPLKUH.

OcHoBHas 1enb — cPOPMHUPOBATH TMPEACTABICHUS O MPSAMOM M 0OpaTHON MPONOPLHOHAIBHOCTIX
BEJIMYMH; BBECTU IOHATHE NPONOPLUH U HAYYUTH YYAIIUXCsS UCIOJIB30BaTh IIPONOPLUM IIPU PELICHUU
3a/1a4.

W3ydyenue TeMs HayumHaeTcss ¢ OOOOIIEHMS] M CHUCTEMAaTH3allud 3HaHWM ydyamwuxcs o ¢opmylax,
ONUCHIBAIOIIMX 3aBUCUMOCTH MEXKIy BEIMYMHAMHM. BBOOUTCS NMOHATHE NEPEMEHHOM, KOTOPOE C 3TOr0
MOMEHTa JOJDKHO AKTMBHO HCIIOJB30BAaThCS B PEUM ydallMXcsA. B pe3ynprare HM3ydeHHsl marepuana



ydamecs: JODKHBI YMETh OCYIIECTBISATH MEPEBOJ 3a/lad Ha SI3bIK (OPMYJ, BBHITIOTHSATH YHUCIOBBIC
MOJICTAHOBKM B (OpMyIbl, BBIpaXaThb IMepeMeHHble U3 (opmyn. Ocoboe BHUMaHUE YJEIseTCs
(GhOpMHUPOBAHHIO TIPEICTABICHHUH O MPSMON U 0OpaTHOMN MPOMOPITMOHAIEHON 3aBUCUMOCTSX U (hopMyJiaMm,
BBIPXAIONIMM TaKHe 3aBUCUMOCTH MEXIy BeauunHaMu. QopMHUpyeTcs MpeacTaBiIeHHe O MPOMOPIUH U
peIlIeHnH 3aa4 C TIOMOIIbIO MPOMOPIIHIA.

3. Beenenne B anredpy (9 u)

BykBeHHBIE BBIpa)KECHHUS, YHCIOBbIE IOACTAaHOBKM B OyKBeHHOe BbIpakeHHe. I[IpeoOpazoBanue
OYKBEHHBIX BBIPKCHUN: PACKPBITHE CKOOOK, IMPUBEIEHUE MTOTOOHBIX CIIaracMbIX.

OcHoBHas 1enb — cPOPMHUPOBATH Yy YUAIIUXCs IEPBOHAYAIbHBIC MPEACTABICHUS O SI3bIKE alreOphbl, O
OYKBEHHOM HCYMCIICHUHU; HAYYUTh BBINOIHITH 3JEMEHTapHble 0a30oBble MpeoOpa3oBaHusl OYKBEHHBIX
BBIPAXKEHHUI.

B 7 xnacce HaumHaeTCs cUCTeMaTHYecKoe M3ydeHHe anreOpanueckoro Marepuasia, U JJaHHas Tema
IpeCTaBisieT COOOH MEepBhIid MPOXO1 COOTBETCTBYIOMIETO OJI0KA BOIIPOCOB.

BBenenne OyKBEHHBIX PAaBEHCTB MOTHBHPYETCS ONBITOM pPAa0OTBI C YHCIAMH, OCO3HAHHEM H
o0o0mIeHneM mpueMoB BbluncieHUil. Ha 3TOM 3Tame pacKpbIBaeTCsi CMBICT CBOMCTB apuU(METHUYECKHI
JNEUCTBUM KaK 3aKOHOB NpPeoOpa3oBaHWU OYKBEHHBIX BBIpKEHUU, (HOPMHUPYIOTCS YMEHHs YIPOIIATh
HECJIOKHbIE IPOU3BECHUS, PACKPBIBATh CKOOKH, PUBOAUTH I1OJI0OHBIE ClIaraeMble.

4. YpaBuenus (10 4)

VpaBuenus. KopHu ypaBHeHus. JIuHeilHoe ypaBHeHHe. PellleHHe TEKCTOBBIX 3aJady METOJIOM
COCTABJICHUS] YPABHEHHS.

OcHoBHasi 1eNb — MO3HAKOMUTH YYalllUXCSl C MOHSATHSMU YPaBHEHHUS M KOPHS YypaBHEHUS, C
HEKOTOPHIMU CBOWCTBAMH YpaBHEHHUS; C(OOPMUPOBATh YMEHHUS PELIATh HECIOKHBIC JINHEHHBIC YpaBHEHUS
C OJTHOM MepeMEHHOM; HauaTh 00yUeHUE PEUICHUIO TEKCTOBBIX 3a/1ad  alredpandeckum crocoOom.

LlenecooOpa3Ho, 4TOOBI ypaBHEHHE B Kypce MOSBIIIOCH KaK CIIOco0 mepeBoa (padyIbHBIX CUTYyalni
HA MaTeMaTU4ecKuil s3bIK. TakoMy mepeBoy JIOJDKHO OBITh yAeJIeHO AoCTaToyHoe BHHMaHue. Criemyer
pacCMOTpPETh HEKOTOpbIE NPHEMBbl COCTABJIEHUS YPAaBHEHUsI IO YCIOBHUIO 3a7add, BO3MOKHOCThb
COCTaBJIEHUS] pa3HBIX YpaBHEHHH MO OJHOMY U TOMY € YCJIOBHIO, COPMHUPOBATH YMEHHE BbIOUpATh
HaunOoJiee MpeAnoUTUTENbHBIN /11 KOHKPETHOM 3a/1auM BapuaHT ypaBHeHus. [lepexon k anreOpanyeckomy
METOJy pellleHus 3a]a4 OJTHOBPEMEHHO CIIY>KUT MOTHUBOM JUIsl O0OYUYEHHsI CIIOCOOY pelleHusl ypaBHEHUI.
OcHOBHOE BHUMaHHE B 3TOW TeMe YAENSETCS PELICHUIO JMHEHHBIX YPaBHEHUH C OJHOW MEepEeMEHHOM,
MOKA3bIBAIOTCS HEKOTOPbIE TEXHUYECKHE IPUEMBI PELLICHUSI.
5. Koopaunarte! u rpadguxu (10 u)

YucnaoBbie MMPOMCIKYTKH. Paccrosinue MCKAY TOUYKAMH Ha KOOp,HHHaTHOﬁ HpHMOﬁ. MHOX€eCTBa TOUEK

i " [
Ha KOOpJAMHATHOU iockocTH. ['paduku 3aBucumocteil y =x,y =x2,y=x3,y="". I'paduxu peanbHbIX
3aBUCUMOCTEHN.
OcHoBHasi LeTb — pa3BUTh YMEHMs, CBA3aHHbIE C pabOTOM Ha KOOpJAMHATHOM MNpsMON M Ha

KOOPJIMHATHOM TJIOCKOCTH; TIO3HAKOMHTH C TPaPUKaMH 3aBUCUMOCTEH Yy =X, Y =-X, y=X2,y=X3,y =

‘x‘ ; chopMupoBaTh MepBOHAYAIbHbBIE HABBIKM WHTEPIPETAlMU TPapUKOB PEaNTbHbIX 3aBUCMOCTEH.

[Ipn n3yuenun Kypca MaTeMaTHKU B 5-6 Kjlaccax ydauiuecs MO3HAaKOMWINCH C Meel KoopauHat. B
9TOM TeMeE JeIaeTcs CIEAYIOIMN 1Iar: pacCMaTPUBAIOTCA PA3IMYHbIE MHOKECTBA TOYEK HA KOOPAUHATHOU
IpSMOI ¥ Ha KOOPAWHATHOM TIIOCKOCTH, TP 3TOM (hopMUpyETCS YMEHHE EPEXOAUTD OT ajredpandeckoro
OTHCaHMsI MHOKECTBA TOUYEK K T€OMETPUYECKOMY M300paskeHUI0 U Hao0opoT. PaccmarpuBaercst popmyina
PacCTOSIHUSA MEXAY TOYKaMU KOOPAMHATHOU IIPSMOM.

[Ipu u3yueHun Tembl, yqairuecs: 3HaKOMSTCS ¢ rpauKaMu TaKUX 3aBUCUMOCTEH, KaK y = X,



y=-X, y=x2,y=x3,y= ‘x‘ . B pesynpTaTe y4ammecs: 10JDKHBI YMETh JOCTaTOYHO OBICTPO CTPOUTH
KOKIBIA U3 TepeyrclIeHHbIX IpadUKoB, yKa3blBasg €ro xapakTepHble Toukd. ChopMUPOBaHHBIE YMEHUS
MOTYT CTaTh OCHOBOW [UIsl BBINOJHEHUS 33JaHUNA Ha TIOCTPOCHHS] TpapuKOB KyCOUHO-3aJaHHBIX
3aBUCUMOCTEM.

CriennanpHOE BHUMaHKE B JAHHOM TeMe yzaemsiercs paboTe ¢ rpagukamMu pealbHbIX 3aBUCUMOCTEH —
TEMIIepPaTypbl, ABIKEHHS U TIP., IPUYEM aKLEHT JJOJDKEH OBITh ClIeJIaH Ha CUMTHIBaHUE ¢ rpaduka HYKHOH
uHpopmanuu. BaxxHo, 4TOObI ydamuecs noyrydmin IpeAcTaBIeHnue 00 UCIOIb30BaHIE TPAPHUKOB B CAMBIX
pa3IMyHbIX 001aCTAX YETOBEYECKON JAEATEIbHOCTH.

6. CBoiicTBa cTeneHU ¢ HATYPaIbHbIM Noka3ateseM (10 u)

[IpousBeneHre U YaCTHOE CTENEHEN ¢ HATypaJIbHBIMU MTOKa3aTeaaMu. CTerneHb CTENEeHH, POU3BEICHUS
U ApooOu. Pemenre koMOMHATOPHBIX 3a/1a4, (opMyJia MEPEeCTaHOBOK.
OcHOBHas 1enb — BBIPAOOTAaTh yMEHHUE BBHINIOJHATH JCHCTBUS HAJ CTEHCHSAMU C HaTypaJbHBIMU
MOKA3aTeISIMK; HAYYUTh IPUMEHSTH MPABUIIO YMHOKCHHSI IIPU PEIICHUH KOMOMHATOPHBIX 3a/1a4.
VYyamumcs yxe 3HaKOMO OIPEJEICHUE CTEIEHU ¢ HATyPAJIbHBIM MMOKA3aTeNIEM, U Y HUX €CTh HEKOTOPbIN
OMBIT TPEeOOpa30BaHUN BBIPAXKEHHH, COJIEpXKAIIMX CTEIEeHH, Ha OCHOBe ompeneneHus. OCHOBHOE
COAEp)KAaHUE JTAHHOM TEMbI COCTOMT B PAaCCMOTPEHUU CBOMCTB CTEINEHU WM BBINOJHEHUM JECUCTBUU CO
crenersiMi. C¢hOpMUPOBaHHBIE YMEHHS MOTYT HaWTH NPUMEHEHHWE IPH BBHIMOJIHEHUU 33/JaHUN Ha
COKpalieHue Ipo0eii, YUCITUTEIIN U 3HAMEHATEIM KOTOPBIX — MPOU3BEACHHUS, COJCPIKAIINE CTEIICHH.
B »sT0li ke Teme mpojaoipKaeTcss OOydeHHE pElICHHI0 KOMOWHATOPHBIX 3a/lady, B YAaCTHOCTH 3ajad,

pelraeMbIX Ha OCHOBE KOMOMHATOPHOTO MpaBujia YMHOKEHUs. J[aeTcs criennaibHOe Ha3BaHUE OJTHOMY U3
BUJIOB KOMOMHAIIHIA — IEPECTAaHOBKHU U pacCMaTpUBaeTCss GopMyJia JIJIsl BEIYUCICHUS YUCIIa TIEPECTaHOBOK.
OT10 nepBas KOMOMHATOpHAsA (hopmyria, coodIIaeMas yqanumcs.

7. Muorouiensl (16 1)

OpnowieHbl W MHOrowieHbl. CIOK€HUE, BBIYMTAHWE M YMHOXXEHHE MHOTOWIEHOB. DOpMyJibl
COKpAILIEHHOTO0 YMHOXEHUS: KBaJIpaT CyMMbI U KBaJpaT pa3HOCTHU, KyO CyMMBbI U KyO pa3HOCTH.

OcHoBHasl 11eJ1b — BBIPpA00TAaTh YMEHUS BBIOJIHATH JEHCTBUS C MHOTOUJIEHAMU, IPUMEHSTE (POPMYIIbI
KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH, Ky0a CyMMbI U Ky0a pa3HOCTH Ui IpeoOpa3oBaHus KBajapaTa U
Ky0Oa IBy4sieHa B MHOTOYJIEH.

N3y4yeHne NaHHOM TEMbl ONUPAETCsS Ha 3HAHMs, MOJyYEHHBbIE IIPU M3Yy4YEHUM TeMbl «BBeneHue B
anreOpy». Mcnonb3yroTest cBoiicTBa alredpandeckux CyMM U MPOU3BECHUHN, TpaBHila paCKPbITHS CKOOOK
U TIpUBEIEHUs MOJOOHBIX claraeMbIX. TepMHUHAMH «OIHOYJIEH» M «MHOTOUWIEH» HA3bIBAIOTCA TaKHe
anreOpanyeckue BEIpaKEHUs, ¢ KOTOPBIMH y4aIlUecs, 110 CyTH, YK€ UMENH JeJIO.

OcCHOBHOE BHUMAaHUE B JIaHHOH TeMe yJIeNsieTCsl paCCMOTPEHUIO aJITOPUTMOB BBIIIOJIHEHUS JEHCTBUIMA
HaJ MHOTOWIEHAMHU — CIIO’KE€HUS, BBIUMTAHUS, YMHOXXEHHS, MPHU 3TOM IOAUYEPKUBAETCS CIETYIOIMINN
TEOPETUUECKHM (aKT: CyMMy, pa3HOCTh U ITPOU3BEIEHNE MHOTOWIEHOB BCET/1a MOXKHO MPEACTaBUTh B BUJIE
MHorouseHa. B xoze npakTuueckoi AesITebHOCTH y4aluecs J0KHbI BBITOIHATh 3aJaHUS] KOMIUIEKCHOTO
Xapakrepa, NpeayCcMaTpHUBAIOIINE BBIIIOJHEHNE HECKOJIBKUX AeicTBUM. OJHAKO ClIeqyeT UMETh B BULY,
YTO Ha ITOM 3Tare OCHOBHBIM PE3YJIbTaTOM SIBJISETCS OBJIAJIEHUE COOCTBEHHO aITOPUTMaMU JEHCTBUI HaJ
MHOTOWJIEHaMH, a ImpeoOpa3oBaHUEM IIeNbIX BBIpaKEHHH OyneT yJelieHO BHMMaHHe elle B 8 Kiacce.
OBnaneHne NEHCTBUSAMU C MHOTOWIEHAMH CONPOBOXIAETCS Pa3BUTHEM YMEHUH pellaTh JIMHEHHBIE
YpaBHEHHUS U IPUMEHATH alNredpandeckuil MeTo ] pelieHrs TEKCTOBBIX 3aay.
8. Pa3jio:keHue MHOTO4YJ1€eHOB HA MHOKUTeH (16 u)

Brinecenne oOmiero MHOUTENS 3a cKOOKU. Crioco0 rpynmnupoBku. @opmyiia pa3HOCTH KBaJIpaToB,
dopmya cymMMBbl KyOOB M pa3HOCTH KyOoB. Pelienne ypaBHEeHHH C TOMOIIBIO pa3ioKeHHUss HA MHOXKUTEIH.



OcHoBHas neib — BBIpa6OTaTB YMCHHUC BBIIIOJHATE PA3JIOKCHHUC HAa MHOXUTCINA C IMMOMOIIbBIO
BBIHECEHUS OOIETO MHOXKUTENS 3a CKOOKH U CIIOCOOOM TPYNITUPOBKH, a TAK)KE C TPUMEHEHUEM (HOpMYJT
COKpAIIIEHHOTO YMHOKEHHS.

Bompoc 0 pa3iokeHWH MHOTOWICHA Ha MHOXHTEIH JAeTCs B BUJAE OTICIBHOW TEMBI, B KOTOPYIO
OTHECEHO TaKXe 3HAKOMCTBO C (OpPMyJIaMH pa3HOCTH KBAJpaToB, Pa3HOCTH W CyMMBI KyOOB.
PaCCManI/IBaIOTCH HCKOTOPLIC CIICHHUAJIBHBIC ITPUCMBI Hp606pa303aH1/1;1 MHOT'OYJICHOB, ITOCJIC KOTOPBIX
CTAaHOBHUTCS BO3MOXKHBIM IMPUMEHEHHE CIIOCO0a IPYIIUPOBKHU: pa30ueHNe KaKOro-TO WICHa MHOTOYJICHA
HA JIBa CJIaraeMbIX U 0oJiee, a TaKKe IPUEM «IIPUOABUTHY - «BBIYECTHY.

Baxxno, 4ToOBI (hopMHUpyeMBIil ammapar Hamen npuMeHeHue. [103ToMy B XOAe WM3YYCHHS TEMBI

1eJ1ec000pa3HO MPOAOIKUTE POPMUPOBAHUE YMEHH COKpalaTh APOOU U paCCMOTPETh IPUEMbI PEIICHUS
ypaBHEHUI HA OCHOBE PaBEHCTBA IIPOU3BEICHUS HYJIIO.
9. YacToTa M BeposAITHOCTH (5 1)

Yacrora ciydaiiHoro coObiTHs. OlLieHKa BEpPOATHOCTH CIIy4aHOTO COOBITHS IO €ro 4YacToTe.
Ciio’)keHre BEpOSITHOCTEH.

OcHOBHas 11eJb — MOKa3aThb BO3MOXKHOCTb OLIEHUBAHMS BEPOSITHOCTH CIIy4ailHOro COOBITHS 1O €ro
4acTorTe.

OCOOEHHOCTBIO IpeAslaraéMoi  METOAMKH  SBISETCS CTaTUCTUYECKUH MOAXOJ K IOHSTHIO
BEPOSITHOCTH: BEPOSITHOCTh CIY4alHOTO COOBITHS OLEHMBAETCS IO €ro 4acToTe IpH IPOBEIECHUU
JIOCTAaTOYHO OOJBIION CepHH IKCIIEPUMEHTOB. Takoil moaxoa TpedyeT pearbHOTO MPOBEACHUS ONBITOB B
xoje ydebHoro mpouecca. Tak Kkak Juisi cTa0WIM3allUM YacTOTHl HEOOXOIUMO OOJBIIOE YHCIIO
IKCIEPUMEHTOB, TO PEKOMEHIyeTcs Takas (opmMa ypoka, Kak pabora B ManblXx rpymmax. [Ipomecc
CTa0MIIN3aLMHU YaCTOTHI MOJIE3HO HILUTIOCTPUPOBATH C MTOMOIIBIO IpaduKa.

10. IToBTOpeHnue (7 4)



Conep:xanue yue0HOT0o nmpeamera 8 kJacc

Nen/m | HaumenoBaHue pa3aenoB u TeM Bcero vacos

1 AnreOpanueckue apodu 21

2 KBagparHpie KOpHU 18

3 KBanpaTHble ypaBHEHUs 19

4 Cucrembl ypaBHEHUH 18

&) DyHKIMH 13

6 BeposiTHOCTB U cTaTUCTHKA 3
IToBTOpEeHNE 8

IloBTOpEHME 5 YacoB.

1. Anredopaudeckue apoou - 21 gac.
KoHcTpyupoBats anredbpandeckre BeipaxxeHus. HaxomuTh 00J1acTh onpeneeH s aare0pandeckon qpoomu;

BBIMOJHATh YWCJIOBBIE IOJCTAHOBKM M BBIYMCIATH 3HAYEHHE JpOOM, B TOM UHCIE C IOMOUIBIO
KaJbKynaTopa. @opMynMpoBaTh OCHOBHOE CBOMCTBO anreOpamdyeckod IpoOM U MPUMEHSTh €ro s
npeoOpazoBanus Jpobeii. BoimonmusaTe geiictBus ¢ anreOpamdyeckumu  ApoOsmu. [Ipumenarts
npeoOpa3oBaHus BBIPAXKEHHUM Ui pelieHus 3aiad. Beipaxkars nmepeMeHHble U3 Gopmyn {PpuU3ndecKux,
F€OMETPUUECKUX, OIMUCBHIBAIOIIUX OBITOBBIE CcHUTyauuu). [IpoBOOuTH HCCIEAOBaHUS, BBISBISTDH
3aKOHOMEpHOCTH. DPOpMYyIUPOBATH OIpENeJeHHEe CTENEeHH C LEeIbIM Moka3aTeneM. DopMyIHpoBaTh,
3aMMChIBaTh B CHUMBOJHMYECKHHA (DOpMEH WLIIOCTPHPOBATH NPUMEpPAMH CBOWCTBA CTENEHU C LEIBIM
nokaszarejeM IPHMEHSATh CBOWCTBA CTENEHHW JUIS MPEeoOpa30BaHMSA BBIPAKCHUH W BBIYHCICHHU.
Hcnonp30BaTh 3anuch YUCENl B CTAHAAPTHOM BMJIE Ul BBIPAKEHUS pa3MEpOB OOBEKTOB, AJIUTEIBLHOCTH
IIPOLIECCOB B OKpY»KatouieM Mmupe. CpaBHUBATh YHMCIIa U BEIMYMHBI, 3aIIMCAHHBIE C UCIIOJIb30BAaHUEM CTEIIE-
HU 10. BBIOMHATH BBIYUCIICHUS C PEaTbHBIMU JAHHBIMU. BBITIONHATE MPUKUAKY U OLEHKY PE3yJIbTaTOB
BbIUKCIeHU. Pemate ypaBHeHUS ¢ JpoOHBIMH KOd(DPHUIMEHTaMU, peniaTb TEKCTOBBIE 3ajauu
anredpandeckuM METOAOM.

2. KBagpartnbie kopHu - 18 4yacos.

®opMyIUpOBaTh OMPEEIICHNs KBaJApaTHOro KOpHS U3 uncia. [IpumeHsaTs rpaduk QyHKIMM y= X2 s
HaXO0X/IeHUs KOPHEH KBaJpaTHBIX ypaBHEHUH, UCTIOIb3Ys MPU HEOOXOIUMOCTH KaJIbKYJISATOP; IPOBOIUTH
OLIEHKY KBAIpaTHBIX KopHeit. CTpouTh rpaduk GyHKImH y=VX, HccnenoBath Mo rpaduky eé cBoifcTaa.
Jloka3piBaTh CBOICTBa apU(PMETHUECKUX KBAJPATHBIX KOPHEW; MPUMEHATh MX K MPeoOpa3OBaHHUIO
BbIpaXXCHUI. BbIUnCaATh 3HaUEHUS BBIpDAKEHUH, CO/IEpIKALUX KBaJlpaTHbIe KOPHU; BBIMIOJIHATH 3HAKOBO-
CHMBOJIMUECKHE IEHCTBUSA C HCIOJb30BAaHMEM 0603HAYEHMH KBAaJpaTHOrO M KyOHMUeCKOro KOpHS: v/a ,
Va.Hccnenosats ypaBHeHHe Bua X2=a. HaXoauTh TOUHEIE U MPUONMKEHHBIE 3HAUEHHS KBAAPATHBIX U
KyOnueckux KopHei npu a > 0.

DopMmyIupoBaTh ONpeesieHne KOpHS TPEThe CTeneHH; HaXOAUTh; 3HauUeHUsl KyOMUecKUx KOpHEH, npu
HEOOXOJUMOCTH UCIOJb3YS KaIbKYJIATOP.

3. KBaagpaTHble ypaBHeHus - 19 yacos.

PacrioznaBath KBajpaTHble ypaBHEHUS, KilacCu(UUIHUPOBATh UX. BRIBOIUTH hopMyty KOpHEH KBapaTHOTO
ypaBHeHus. Pemate KBaJapaTHble YpaBHEHHMsT — IIOJHbIE M HenousiHble. IIpoBoauTe mnpocteitmme
HCCIICOOBAHUA KBaApaTHBIX ypaBHeHHﬁ. Pemarsn YpaBHCHUsA, CBOAAIIMUCCA KBaApPaTHBIM, HYTéM
npeoOpa30BaHMii, a TAK)KE C TTOMOIIBIO0 3aMeHbI TIepeMeHHo. HabmonaTe u aHamM3upoBaTh CBSA3h MEXTY



KOPHSAMUH KO3 UIIEHTAaMH KBapaTHOTO ypaBHeHHS. DOpMyIMpOBaTh U JOKa3bIBaTh TeopeMmy Buera, a
TaKXke oOpaTHas Teopema, NMPUMEHATb 3TH TEOPEMbl IS PEUIeHHs pa3HOOOpas3HbIX 3agad. Pemiats
TEKCTOBBIE 331a4K AJIre0panyecKiM CII0COOOM; TEPEXOUT OT CIOBECHON (POPMYJIMPOBKH YCIIOBUS 3a/1a4n
K ajireOpandyeckod MOJA €M IyTEM COCTaBICHHs YpaBHEHMs; pellaTh COCTaBJIEHHOE YpPaBHEHUE;
MHTEPIIPETUPOBATh Pe3yJbTaT. Pacno3HaBaTh KBaJpaTHBIA TPEXWIEH, BBIACHATH BO3MOJKHOCTb
pa3JIOKEHUSI HAa MHOXUTENH, IIPEACTABIATh KBAAPATHBIA TPEXWICH B BUJIEC IPOU3BEACHMS JIMHEHHBIX
MHOUTene. [IpumMeHsATh pa3nuuHble NPUEMBI CAMOKOHTPOJS IIPU BBINOJIHEHUU IpeoOpa3oBaHMM.
[IpoBouTH HCCIEI0BAHUS KBAPATHBIX ypaBHEHHI ¢ OyKBEeHHBIMU K03 uLimeHTaMu, BBISBISATD 3aKOHO-
MEPHOCTH

4. CucremMbl ypaBHeHHUii - 18 yacos.

Onpenenstb, SABISETCS JM IIapa YHUCET PELICHUEM YpPaBHEHUS C JBYMs IEPEMEHHBIMH; INPUBOJUTH
NpUMEpPBI PEIICHUI YpPaBHEHUH C JBYMs IEepeMeHHBbIMHU. Pernare 3amadm, anreOpanveckoil MOJENbIO
KOTOPBIX SABJIACTCA YPaBHCHHUC C IBYMS IICPEMCHHBIMU,; HAXOAUTH LCJIBIC PCHICHUA HYTéM Hepe60pa.
Pacrio3HaBaTh JIMHEHHBIC YpaBHEHUS C JIByMsI IEPEMEHHBIMU; CTPOHUTD IMPsIMble — Tpa(uKu JTUHEWHBIX
YpaBHEHMIA; U3BJICKATh U3 YPaBHEHUS BUIA Y=KX+| HHPOpMALINIO O TIOJ0KEHUH NMPSAMON B KOOPIUHATHOU
IUIOCKOCTH. Pacro3HaBaTh mapauieibHbIe U MEPECEKAIONINECs MPSIMbIC TI0 UX YPaBHEHUSM; KOHCTPYHPO-
BaTh YPaBHEHMS INPSAMBIX, [TAPAJLICIbHBIX JAHHOW IpsiMoH. Mcronbs30BaTe NpuéMbl CAMOKOHTPOJIS IPU
NOCTPOCHUU TPa(UKOB JIMHEHHBIX YpaBHEHWI. PemiaTh CUCTEMbI JABYX JIMHEHHBIX YpaBHCHHU C JBYMS
NNEPEMCHHBIMHU, HCIIOJIB30BATh rpa(bnqecmxle NpEaACTaBJICHUA JId HCCICAOBAHHA CHUCTCM JIMHENHEBIX
YPaBHEHHMIA; pemiaTh MPOCTCUIINE CUCTEMBbI, B KOTOPBIX OJIHO W3 YPAaBHCHHU HE SIBIISCTCS JTMHECHHBIM.
[IpumensTs anreOpanueckuii annapar AJs peleHus 3ajad Ha KOOPAUHATHOM IJIOCKOCTH, pelaTh TEKCTO-
BBIC 3/1a4K AJIT€OPANIECKIM CIIOCOOOM; IIEPEXOIUTh OT CIIOBECHOM (hOPMYITMPOBKH yCIOBHS 33/1a4H K al-
reOpandecKoi MOJIENN ITyTEM COCTABJICHHUSI CUCTEMbI YPAaBHEHHUH; pelIaTh COCTABICHHYIO CUCTEMY YpaBHE-
HUI{; MHTEPIPETUPOBATH PE3YJIbTAT.

5. ®ynkuuu - 13 yacos.
Bbruncnsite 3HaYeHMe (QYHKIMH, 3aJaHHBIX (popMysaMu (IIpH HEOOXOAMMOCTH HCIIOIB30BATh KATBKYIISITOD);

COCTaBJIATh TaOJIHITHI 3HAYCHNH (DYHKIHHL.

Crpouts 1m0 Toukam rpaduku QyHKIMA. OnMChBaTH CBOMCTBA (DYHKIIMM Ha OCHOBE €€ TIpaduyueckoro
NPE/ICTaBIIEHMSI.

MonenmupoBarh peabHble 3aBUCMMOCTH (opMysiaMH U rpadukamu. Yurare rpaguky peasbHbIX 3aBHCHMOCTEH.
Hcnonb30Bath (DyHKIMOHATIBHYIO CHUMBOJMKY JUIS 3alMCH Pa3HOOOpasHBIX (DaKTOB, CBA3AHHBIX C paccMaTpu-
BaeMbIMU (DYHKLMSIMHU, OOOrarasi OmbIT BBIIOJHEHHS 3HAKOBO-CUMBOJIMYECKHMX JAeHUCTBUM. CTpOUTH peueBble
KOHCTPYKLIMH C UCTIOTB30BaHNEM (PYHKIIMOHATLHON TEPMUHOIOIUH. Crob30BaTh KOMITBIOTEPHBIE IPOTPAMMBI JIs
0~ CTPOEHUS rpauKoB GYHKIIMA, 171 KCCIIEI0BaHS MTOJIOKEHHUI Ha KOOP/IMHATHOM IUIOCKOCTHU rpauKoB (DyHKIIHIA
B 3aBHUCHUMOCTH OT 3HaueHHH KO3(h(HIIMEHTOB, BXOAAIMX B (popMyiTy. PacrnosHaBaTh BU/Ibl H3y4aeMbIX (PYHKIMIL.
[TokazpBaTh CXeMaTHUYECKH PACTIONIOKEHHE HAa KOOPIMHATHOM IJIOCKOCTH TPadhMKOB (PYHKIHIA BUIA Y =KX, Y =KX +

K .
b, y =, B 3aBHCHMOCTH OT 3HAYCHUH KO3(PUIMEHTOB, BXOAANMX B (opMyItbl. CTpOUTh TpahUKu U3ydaeMbIX

(YHKIMIA; OMUCHIBATH UX CBOMCTBA.

6. BeposiTHOCTb M CTATHCTHKA - 5 YaCoOB.

XapakTepu30BaTh YWCIIOBbIE PS/IbI C TOMOIIBIO PA3NIMYHBIX CpelHuX. HaXomuTh BEpOSITHOCTH COOBITHI MpU
PaBHOBO3MOJKHBIX HCXO/IaX; peIlaTh 3a7aud HA BBIUKCICHHE BEPOSTHOCTEH C MPUMEHEHHEM KOMOMHATOPHKH.
Haxomute reomeTpuyeckre BepOSTHOCTH.

7. IloBTOpenue — 3 yaca.
KiroueBblie TemMbl Kypca «Anrebpay - 8 kinacc. Anredpanueckue JpoOu, KBaJpaTHbIe ypaBHEHUS, CHCTEMBbI
ypaBHEHUH, QYHKIUH.



Coneprxanne y4eOHOro npeamera 9 kinace

Ne Tema Kommuectso KommyectBo
4acoB KOHTPOJIEHBIX
paboT

1 | IloBropenue Marepuania 7-8 kiacca. 5

2 | HepaBeHncrna. 19

3 | Keagparnanas hyHKImsL. 20

4 | YpaBHEHHS U CUCTEMbI YPaBHEHHH. 25

5 | Apudmerryeckas ¥ reOMETpUYIECKasi POTPECCHH. 17

6 | Cratucrrika U BEpOSTHOCT. 6

7 | TloBropenue. Perienue 3a1a4 o xKypcy aredpsi 7-9 10

Wroro 1024

1. Hepagencrsa (19 u)

JlelicTBUTENbHBIC YUCIIA KaK OECKOHEUHbIE JNECSTHYHbIC ApoOH. UMCIIOBBIE HEPAaBEHCTBA M MX CBOICTBA.
JloKa3aTenbCTBO YMCIIOBBIX U alreOpandeckix HepaBeHCTB. JIMHelHbIe HEpaBEHCTBA C OJJHOM MEPEeMEHHOM U MX
cucteMbl. TOYHOCTb MPUOIMKEHNS, OTHOCUTEIIbHAS TOYHOCTb.

OcHoOBHast  11eJIb — MO3HAKOMHTh YYAIMXCsl CO CBOMCTBAMM YHCJIOBBIX HEPABEHCTB U MX MPUMEHEHHEM K
pelIeHnIo 3aa4 (CpaBHEHHE M OLIEHKA 3HAUCHHM BBIPAXKEHMI, JOKA3aTEIbCTBO HEPABEHCTB U JIp.); BbIpaOOTaTh
YMEHHE pellaTh JJMHEHHbIC HEPABEHCTBA C O/JHOM NEPEMEHHOM 1 UX CHCTEMBL.

W3yyeHne Tembl HAauMHACTCSI C OOOOLICHMS M CHUCTEMAaTH3allid 3HAHWM O JICHCTBUTEIBHBIX YHCIIAX,
HOBTOPEHNSI M3BECTHBIX YYAIlIUMCSl TEPMUHOB: HaTypAIbHBIE, 1IEIbIE, PALMOHAIBHBIC, 1eHCTBUTEIBHBIC YUCiIa — U
PaccMOTPEHNSI OTHOLIEHHI MEKILy COOTBETCTBYFOLIMMU YKCIIOBBIMA MHOKECTBAMH.

CBolicTBa YHCIIOBBIX HEPABEHCTB WLTIOCTPUPYIOTCS TC€OMETPUYECKM M TOATBEPIKIIAIOTCS YMCIIOBBIMU
npumepamu. PaccMoTpenre Borpoca O peIleHUH JIMHEHMHBIX HEPABEHCTB C OTHOM NMEPEMEHHOM COIPOBOXKIACTCS
BBE/ICHHEM IIOHSATHI PaBHOCWIIBHBIX YPAaBHEHMI M HEPaBEHCTB, (HOPMYIMPYIOTCS CBOWCTBA PABHOCHIBHOCTU
ypaBHEeHU 1 HepaBeHCTB. [IpuoOpeTeHHble yJalluMUCsS yMEHHS IOTy4aroT Pa3BUTHE IPH PELEHUH CHUCTEM
JIMHEWHBIX HEPABEHCTB C OJHON MepeMeHHON. PaccMarpuBaeTcst BOIPOC O JJ0Ka3aTeIbCTBE HEPABEHCTB. Y Yalliecst
3HAKOMSATCSI ¢ HEKOTOPBIMH IIPHEMaMH JJOKa3aTeIbCTBA HEPABEHCTB; CUCTEMA YIIPAXKHEHHH COIEPKUT 3HAUYMTEIILHOE
YUCIIO 3a/IaHKI Ha IPUMEHEHHE arapara HepaBeHCTB.

2. Ksaapatnunas ¢pynkums (20 1)

®ynxima y = ax? + bx + ¢ u ee rpaduk. CBOKCTBA KBaApaTHYHON (DYHKIIIH: BO3PACTAHME M YOBIBAHUE,
COXpaHEHHE 3HaKa Ha MPOMEXYTKE, HanOobiliee (HaMMEHbIIIee) 3HaUeHe. Pelienie HepaBeHCTB BTOPOM CTENIEHH C
OJTHOM IEPEMEHHOIA.

OcHOBHasi  11€JTh — TIO3HAKOMUTD YYAIIMXCS ¢ KBIPATUYHON (DYHKIMEH KaK ¢ MaTeMaTHYECKON MOJIEIBIO,
ONMCHIBAIOIIEN MHOTUE 3aBUCUMOCTH MEXK]Ty PEATbHBIMU BEMUMHAMY; HAYYUTh CTPOUTH TpaUK KBaIpaTUUHON
(yHKIMK ¥ YnTaTh 110 TpadHKy ee CBOMCTBa, C(HOPMUPOBATH YMEHHE HCTIONB30BATh Tpahiueckue peIcTaBIeHus
JUTS PEILIEHNS] KBAIPaTHBIX HEPABEHCTB.

N3yyenne TemMbl HauMHAETCS ¢ OOIIEr0 3HAKOMCTBA ¢ (PyHKIMEH y = ax2 + bx + ¢; pacCMaTpuBarOTCsi TOTOBBIE
rpaguKy KBaApAaTHUYHBIX (YHKIMHA M aHATIM3UPYIOTCS MX OCOOEHHOCTH (HAIMYME OCH CUMMETPUM, BEpIIMHBI,
HarpaBJIeHUE BETBEH, PACIIONIOKEHHE TI0 OTHOIIEHHUIO K OCH X), TIPU 3TOM aKTUBU3UPYIOTCS OOIIME CBEIACHUS O
(YHKIMSIX, I3BECTHBIE YUAIIIMCS M3 Kypca 8 Kilacca; yJalyecs yJarcsi CTpOUTh apalolty Mo TOYKaM C OTOpoi Ha
ee cummeTpuro. Jlanee cremyer Ooree MeTalbHOE W3y4YeHHE CBOMCTB KBAAPATHIHON (PYHKIIMH, OCOOCHHOCTEN ee
rpaguka ¥ TPHUEMOB €ro IMOCTpOeHWs. B CBS3M C 3TMM paccMaTpuBaeTCsi MEPEHOC BIOMb OCeH KOOpIMHAT
TIPOM3BOJBHBIX TPaduKoB. LIeHTpabHBIM MOMEHTOM TEMBI SIBJISIETCS IOKA3aTeNbCTBO TOTO, YTO TpadHK JFOOOM
KBAJPAaTHYHOM (yHKIMK Y = ax2 + bx + ¢ MOXKeT ObITh MOTy4Y€eH C MOMOIIIBIO C/IBUTOB BOJb KOOPMHATHBIX OCEH
napadostsl y = ax2. Tenepb yuarmecs 1o Ko uipieHTaM KBaIpaTHOTO TpexwieHa ax2 + bx + ¢ MoryT npeacTaBuTh
0011IMIA BHJ] COOTBETCTBYIOILIEH MapaboIIbl M BBIYUCIUTH KOOPIMHATHI €€ BEPIINHBL.

B cucreme ynpaxaeHH 3HAYUTEITLHOE MECTO JIOJDKHO OTBOAMTHCS 3a71a9aM TIPUKIIATHOTO XapaKTepa, KOTOphIe
PEILIAOTCS ¢ ONOpOi Ha rpapuyecKue MpeCTaBIeHHsI.



3. YpaBHeHus U cucTeMbl ypaBHeHHii (25 4)

ParpioHabHbIe BeIpkeHus. J{omycTUMBIE 3HAYCHHS TIEPEMEHHBIX, BXOIIIMX B AITeOpaIecKUe BHIPAKEHHSL.
ToxxaecTBo, TOKa3aTeILCTBO TOXKICCTB. Pelienne 1enbIX 1 IpoOHBIX YpaBHEHUH ¢ OJHOW TiepeMeHHOM. [Ipumepbt
peleHNs] HEeMMHEHHBIX CHCTEM YpaBHEHMI C JBYMs IlepeMeHHbIMU. PelieHne TeKCTOBBIX 3azad. |'padudeckas
MHTEPIPETALMS PELLCHNS YPABHEHUI U CHCTEM YPAaBHEHUH.

OcHOBHas 11€JIb — CUCTEMATHU3HPOBATh CBEZICHHS O PALMOHATIBHBIX BHIPAKEHUSX U YPABHEHNSIX; I03HAKOMUTH
YYAILMXCSl ¢ HEKOTOPhIMU IPUEMAMU DPEILLIEHUs] YPaBHEHHMH BBICILMX CTeNeHel, OOy4uTh PEIICHHIO APOOHBIX
YPaBHEHUI, pa3BUTh YMEHHUE PELLIATh CUCTEMBI HEIMHEMHBIX YPABHEHUN C IBYMsI IEPEMEHHBIMH, 4 TAKXKE TEKCTOBBIC
3a]1a4y; MMO3HAKOMHUTh C IPUMEHEHHEM TI'paMKOB I MCCIENOBAHMS M PELIECHUs] CUCTEM YPABHEHHMH C JBYMs
IIEPEMEHHBIMU U YPABHEHUH C OJTHON IIEPEMEHHOM.

B naHHOll Teme cucTeMaTU3MpPYHOTCS, OOOOLIAIOTCS M PAa3BUBAOTCS TEOPETUUECKUE NPEACTABICHUS U
NPAKTUYECKUE YMEHMS YYallMXCs, CBA3aHHbBIC C PALMOHAIBHBIMHU BBIPKEHUSMHU, YPABHEHUSIMH, CHCTEMAMU
YPaBHEHUIL. Y TOUHSETCS M3BECTHOE M3 Kypca 7 Kilacca IOHITHE TOXKICCTBCHHOIO PABEHCTBA JBYX PALMOHAIBHBIX
BBIPOKEHUH; €r0 COACpyKaHNe PACKPBIBACTCS C ABYX MOULIMI — anreOpandeckoi ¥ (pyHKIMoHAIbHOM. BBomuTCs
HOHSATHE TOXKECTBA, 0OCYKIIAIOTCS IPHEMBI JJ0KA3aTeIIbCTBA TOMXKIECTB.

3HAYNTENBHOE MECTO B TEME OTBOJMUTCS PEIICHUIO YPAaBHEHUI ¢ OJTHOM NepeMeHHOM. CucteMaTu3upyroTcs u
YITyOJSIFOTCS. 3HAHUS, YYallUXCs O LENbIX YPAaBHEHUSIX, OCHOBHOE BHUMAaHME YJAEISETCS PEILECHUIO ypaBHEHMUIA
TPEThEH U YETBEPTON CTENEHH Y>KE 3HAKOMBIMHU YYaIIUMCS IPUEMaMK — Pa3JIoKEHUEM Ha MHOKUTENN U BBEZICHUEM
HOBOW mepeMeHHOU. [Iponorkaercs peleHre cucTeM YpaBHEHHH, B TOM YHCIIE PAaCCMATPHUBAIOTCS CUCTEMBI, B
KOTOPBIX OJTHO YPaBHEHHUE IIEPBOM, a IPYTOE — BTOPOM CTETIEHH, U IIPUMEPBI OOJIEE CIIOKHBIX CUCTEM.

B 3akmoueHue mnpoBomuTcs Tpaduyeckoe HCCIEOBAaHUE YpPaBHEHMH C OAHOW mepeMeHHoM. BooOre
rpaduyecKas HHTepIpeTarys anreOpandecKuX BEIPKEHUH, YPaBHEHHUH F CHCTEM JIOJDKHA IIMPOKO MCTIOTB30BaThCS
NP U3JI0KEHUH MaTepHasia BCEH TEMBL.

4. Apudmernyeckasi U reoMeTpuyeckasi nporpeccuu (17 1)
Apucmernyeckas 1 reoMeTpuyeckas mporpeccuu. opMysibl n —ro WwieHa U CyMMBbI Nl YWICHOB apu(pMeTHUeCKON U
TEOMETPUYECKOM mporpeccuid. [ IpocTbie v CII0kKHBIE POLICHTBHI.

OcHOBHas1 11eJIb — PACILIMPUTh IIPEJICTABICHUS, YYAIMXCS O YMCIIOBBIX IOCIIENOBATEIILHOCTAX; W3YYHTh
CBOICTBA apU(PMETUUECKON Y TEOMETPUUECKOM MIPOTPECCHIL; Pa3BUTh YMEHHUE PEIIaTh 331491 Ha TIPOIICHTHL.

B nanHoii Teme BBOSITCS HEOOXOIMMBbIE TEPMUHBI M CUIMBOJIMKA, B PE3YJIBTATE YErO CO3/1aeTCs COJlepKaTesIbHast
OCHOBA JJIsl OCO3HAHHOTO M3YYEHUsI YMCIIOBBIX MOCIIEOBATEIILHOCTEH, KOTOPbIE HEOIHOKPATHO BCTPEUAMCH B
HpeBIYIINX TeMax Kypca.  BBeneHue MOHATUH apu(MeTHuecKod M IeOMETpHYEcKO IMpOrpeccHii cieayeT
OCYILIECTBIISITh HA OCHOBE PAaCCMOTPEHHS TPUMEPOB U3 peaibHOM *W3HU. Ha KOHKpETHBIX: IpUMepax BBOISTCS
HOHATHS TPOCTBIX W CJIOXKHBIX HPOLIEHTOB, KOTOpbIE TO3BOJIIOT PAcCMOTPETh OOMBIIOE YMCIO MPAKTHKO-
OPHEHTUPOBAHHBIX 33/1a4.

5. Crarucruueckue uccjienoBanusi (6 1)

I'enepanbHas cOBOKYITHOCTH M BbIOOpKa. PamkupoBanue maHHbIX. [lomuroH dvactor. VHTepBambHBIA sl
I'ncrorpamma. Beibopounas ucrepensi, cpeiHee KBaJpaTHUHOE OTKIIOHEHHE.

OcHoBHas 11€71h — C(HOPMUPOBATH MPEACTABICHHUE O CTATUCTUYECKUX HCCIEIOBAHUSX, 00pabOTKe TaHHBIX U
MHTEPIPETALMH PE3YIIbTATOB.

B nanHo¥ TeMe npecTaBIieH 3aBepatonii (hparMeHT BEPOSTHOCTHO-CTATUCTUYECKON JIMHUM Kypca. B Helt
paccMaTpUBAOTCS JOCTYIHBIE YUAIMMCS IPUMEPBI KOMIUIEKCHBIX CTATUCTHYECKUX UCCIIE0BAHUMH, B KOTOPBIX
UCIIOJIb3YIOTCS TIOJTyYEHHbIE PaHee 3HaHHS O CITy4aiHbIX SKCIIEPUMEHTAX, CIIOCO0aX MPeJICTABICHUS JAHHBIX U
CTaTUCTUYECKHUX XapaKTEPHCTUKAX

6. IToBTopenue (15 u)

KiroueBble Tembl Kypca «Anredpa» - 7-9 kiacc.
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