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IHosicHuTENbLHAS 3AIHCKA

Hannas pabGouas mporpamma yueOHOro mpemmera «Anrebpa» mns obyuarommxcs 9 kiacca
paspaboTaHa Ha OCHOBe TpebomaHuil k pesysibraram ocBoeHus OOII OO0 MKOY «Kmouu-bynakckas
COII» B cooterctBrn ¢ ®I'OC OO0, mporpammbl st 001e00pa30BATENbHBIX  YUPEKACHUH IO
anredbpe 7-9 kiaccel (6a30BBIll  ypoBeHb) mon pemakuueil T.A.  BypmucTpoBoii (MockBa
«IIpocBemenne» 2009) u yuebHMKA 151 OOIEOOPa30BATENBHBIX YUPEKIEHUH MOA pemakiuen
IO H. Makapsiuesa (Anrebpa. 9 kinacc. Mocksa «IIpoceemenuey 2021).

IInanupoBaHue paccuuTaHo Ha 3 4aca B HeAENo, Bcero 102 u.

Henn

OBJIQIEBATh CUCTEMON MaTEMaTHYECKUX 3HAHUI U YMEHHH, HEOOXOIUMBIX ISt TPUMEHEHMS B
NPAKTUYECKOH EATENIbHOCTH, U3YUEHHs] CMEXXHBIX AUCLHUIUINH, TPOJOJDKEHHs 00pa3oBaHus;

(bopMHUPOBATh HHTEIUIEKTYaIbHOE PA3BUTHE, HHTEPEC K MPEIMETY «MaTeMaTHKay, KA4eCTBa
JMYHOCTH, HEOOXOANMBIE YEJIOBEKY ISl TOJIHOLIEHHOM *KM3HHU B COBPEMEHHOM OOIIIeCTBE,
CBOMCTBEHHBIX MAaTEMATUYECKOHN ACSATENBHOCTH: ACHOCTU U TOYHOCTU MBICIIH, KDUTHYHOCTH
MBIIIJICHHs], HHTYULUH, JJOTUYECKOTO MBILIJIEHHs], 3JIEMEHTOB AJITOPUTMHUYECKON KYJIBTYPHI,
NPOCTPAHCTBEHHBIX MPENCTABIEHHH, CIIOCOOHOCTH K MPEOAOICHUIO TPYIHOCTEH,

(dbopmMHupoBaTh MpeACTaBIeHNE 00 UASSIX U METOJaX MATEMATHKH KaK YHUBEPCAIBHOTO SI3bIKA
HAyKU U TEXHUKH, CPEACTBA MOJAEIUPOBAHUS SIBJICHUI U MIPOLIECCOB;

BOCIIUTBIBATH KYJbTYPY JINYHOCTH, OTHOLIEHUSI K MATEMATHKE KaK K YaCTH OOIIEUeIOBEUECKON
KYJIbTYPBI, HTPAOLIeH 0COOYIO pOJIb B OOIIECTBEHHOM Pa3BUTHHL.
3apaum:

BBEJICHHE MMOHATHS KBaPATHOIO TPEXWIECHA, KOPHS KBAAPATHOIO TPEXUJICHA, U3yUYCHHE
(bopMyIIBI pa3IoKEHUs KBAPATHOTO TPEXUJICHA HA MHOXKHTEJIH;

pacuInpeHne CBEACHUH O CBOWCTBAX (PYHKUMIN, 3HAKOMCTBO CO CBOWCTBAMH H IpaduKOM
KBaJPaTUYHON (QYHKIIMH U CTETIEHHOH (PyHKIINY,

cucTeMaTH3aus U 0000 eHe CBEACHNH O PELIEHUH 1IeJTbIX U APOOHBIX PaliOHAIBHBIX
YPaBHEHUN ¢ OAHON MEPEMEHHON |

(dbopMupoBaHUE YMEHHSI peIlaTh KBaIPATUIHBIE HEPABEHCTBA,

OBJIAICHNE HABBIKOM PELIEHUsI CUCTEM YPABHEHUMN C ABYMs IEPEMEHHBIMU,

BBEJICHHE MTOHATHS HEPABEHCTBA C IBYMsl IEPEMEHHBIMU U CUCTEMbI HEPABEHCTB C JBYMs
MEPEMEHHBIMU,

BBEICHUE TIOHSTHS [TOCIENOBATEIbHOCTH, apU(METHUECKON U T€OMETPUIECKOH IPOTPECCHIA;

BBEICHUE 3JIEMEHTOB KOMOMHATOPUKH M TEOPHH BEPOSITHOCTEH.

Inanupyembie pe3yabTaThl 0CBOEHHS Y4e0OHOr0 mpeamera
JIN4HOCTHBIE Pe3yabTAThI
Y obyuarowecoca cipopmupyemca:

* OTBETCTBEHHOE OTHOLIEHHE K YUECHHIO;

* TOTOBHOCTb U CIIOCOOHOCTh OOYYAIOIINXCST K CAMOPA3BUTUIO H CAMOOOPA30BAHUIO Ha OCHOBE
MOTHBALUHU K OOYYEHHUIO 1 MO3HAHHIO;

* YMEHHE ICHO, TOYHO, FPAMOTHO HM3JIaraTh CBOU MBICJIH B YCTHOM U MUChbMEHHOMN peyH,
MOHUMATh CMBICJI TIOCTABJIEHHO! 3a/]a4H, BBICTPAUBATH apTyMEHTALIUIO, TPUBOJUTDH IIPUMEPBI U
KOHTpPIIPUMEPHI,
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* HAYAJIbHBIC HABBIKH aJallTallUl B AMHAMUYHO USMECHAIOLIEMCS MUPE,

* JKOJIOTHYECKAs KyJbTypa: HEHHOCTHOE OTHOLICHHUE K MPUPOAHOMY MHUPY, TOTOBHOCTD
CJIEIOBATh HOPMaM MPUPOIOOXPAHHOTO, 310POBbECOEPEratoero MoBeACHNU;

CNOCOOHOCTh K 3MOLIMOHAJIbHOMY BOCTIPUSITHIO MaTEMAaTHUYECKUX OOBEKTOB, 3a/1a4, PEIICHHUIA,
pPacCyKIaeHU,

* YMEHHUE KOHTPOJMPOBATH MPOLECC U Pe3yIbTaT yUeOHOW MaTeMATHUECKON NS TeTbHOCTH,

Obyuarowguiica noay4um 603MOICHOCHb 0151 POPMUPOGAHUA:

MEePBOHAYANIBHBIX MPENCTaBICHH 00 aaredpandeckoil Hayke Kak chepe YeIoBeuecKon
IesITeNbHOCTH, 00 dTamax eé€ pa3BUTHs, O €6

3HAYMMOCTH ISl PA3BUTHS LIBUIH3ALIUH;

KOMMYHHKATHBHOM KOMITETEHTHOCTH B OOILEHUH U COTPYAHHUYECTBE CO CBEPCTHHUKAMU B
o0pa3oBaTeNbHOH, y4eOHO-UCCIIeIOBATEILCKOH,

TBOPUYECKON M APYTHX BHAAX IESTEIbHOCTH;

KPUTHYHOCTH MBILIJICHHUS], YMEHHE PACTIO3HABATH JIOTHYECKH HEKOPPEKTHbIE BbICKA3bIBAHHS,
OTJINYaTh TUIOTE3Y OT (pakTa;
KPEeaTHBHOCTb MBIIUICHHSI, MHUL[HATUBbI, HAXOYUBOCTH, aKTHBHOCTH MPH PEIICHUH aNreOpandeckux

3a71ad4.
MeTtanpeamMeTHbIe pe3yabTAThl
Pezynamuensie YY/[

Obyuarowguiica Hayuumes:

bopMyIHpOBATh U YAEPKUBATH YIEOHYIO 337124y,

BBIOMpATH NEHCTBHSI B COOTBETCTBUH C ITOCTABJICHHOM 3aaueli 1 yCIOBUSAMU €€ peain3arlum;

TUTAHUPOBATh MyTH TOCTIDKEHHS Liejiel, OCO3HAHHO BbIOMpaTh Haubosee 3P eKTHBHBIE
CHOCOOBI peleHns1 y4eOHbIX U MO3HABATEIbHBIX
3amad;

NPEABUIETh YPOBEHb YCBOCHUS 3HAHUH, €T0 BPEMEHHBIX XapaKTEPHUCTHK;

COCTAaBJIATh IUIAH U MOCIEA0BATENBHOCTD ASHCTBUM;

OCYIIECTBIISATH KOHTPOJIb MO 00pa3ily ¥ BHOCUTh HEOOX OIUMbIe KOPPEKTHBBI,

a/IeKBaTHO OIIEHUBATh MPABMJIBHOCTD WJIM OIMOOYHOCTh BBINOJHEHUs Y4eOHOM 3a1a4n, eé
OOBEKTUBHYIO TPYAHOCTb U COOCTBEHHbBIE
BO3MOKHOCTH €€ PELICHU,

CINYaTh CIIOCOO MEHCTBUA U €r0 Pe3yJIbTaT C 3alaHHBIM 3TAJJOHOM C LIEJIbI0 OOHAPYKEHUs
OTKJIOHEHHH 1 OTJIMYHI OT 3TAJIOHA,

06ylmlou4uﬁc;l ROJIYUUN 6O3MOMNCHOCHLG HAYUUMBCA.

onpeoeisims NOCIe006aMebHOCHb NPOMEICYMOYHBIX Yenell U COOMEEmCmeyIouux UM
oeticmeuii ¢ Y4émom KOHEYHO20 pe3yTbmama,

Npeosuoents 6O3MOACHOCTIU NOTYYEHUSL KOHKPENHO20 Pe3yibmama npu peuenuu 3a0a4;

oCyuecmeisinmy KOHCMAmMupYIowuii  RPOHO3UPYIOWUE KOHMPOL NO Pe3yibmamy u no
cnocooby oeticmeusi;

8b10€JIAMY U POPMYTUPOSANMs MO, YMO YCEOCHO U, YMO HYICHO YCEOUNb, ONPEOeNsmb
Kauecmeo u ypoeeHs YCBOEHU,

KOHYEeHMpUPOGAmMs G010 OJist NPEOOONEHUSL UHMETEKMYWIbHBIX 3AmpYOHe Ul U (pu3uyecKux

npensmcmeuit,



Kommynuramuenwvie YY/|

Obyuarowguiica nayuumes:
OPTaHU30BBIBATH YI€OHOE COTPYIHUYECTBO U COBMECTHYIO JIEATEIIbHOCTD C YUUTENIEM U
CBEPCTHUKAMH: OTPEAEISITh LIEH, PACTIPEAEISITh
($YHKIMU U POJTU YYACTHHUKOB;
B3aUMOJIEHICTBOBATh U HAXOAUTh 001Iue crnocoObl padoTer;, paboTaTe B rpyme: HAXOAUTD
oO1ee pernreHne u pa3penarb KOHQIUKTE Ha
OCHOBE COTJIACOBAHUS MO3ULMHA U yU€Ta HHTEPECOB; CIYIIATh MapTHEPA, GopMynnpoBaTh,
apryMEHTHPOBATh M OTCTAUBATh CBOE MHEHHE;
NPOTHO3UPOBATh BOZHUKHOBEHHE KOH(MIMKTOB NPU HATMYNHN PA3HbIX TOUYEK 3PEHHS;
paspemiate KOH(QJIUKTHI HA OCHOBE Y4€Ta HHTEPECOB M MO3UIMNA BCEX YYaCTHUKOB,
KOOPIWHUPOBATh U MPUHUMATD PA3JIMYHbIC O3ULUN BO B3aUMOJIEHCTBHY,
apryMEHTHPOBAThH CBOIO MO3ULHIO U KOOPAUHUPOBATH €€ C TIO3ULIUSMH MAPTHEPOB B
COTPYAHUYECTBE MPHU BBIPAOOTKE OOIIETO PEeLIeHNs B
COBMECTHOM AEATEIbHOCTH.

Obyuarowguiica noayuum 603MOICHOCHI HAYUUMBCA:
0eiicCmeo8ams ¢ yuemom nO3UYUl OPy2020 U yMems CO2NACO8bIBANb C80U OeUCMEIUSL,
YCHAHABTUBAMb U NOOOEPIAHCUBAMS HEODXOOUMbIE KOHMAKMbL C OPY2UMU TH00bMU, 81A0€s
HOPMAMU U MEXHUKOU 00UjeHUA.

IHo3nasamenvnvie YY/[

Obyuarowguiica nayuumes:

CaMOCTOSITENIHO BBIIEIATD U (POPMYJIUPOBATH MIO3HABATEIBHYIO LIENb;

UCTIOJIB30BATh O0IIME MPUEMBI PEIIEHHS 3a1aY;

MIPUMEHSITD NIPaBUJa U MOJB30BATHCS HHCTPYKIUSAMU U OCBOEHHBIMU 3aKOHOMEPHOCTSIMU;

OCYLIECTBJISITh CMBICIIOBOE UYTEHHE,

CO371aBaTh, MPUMEHATh 1 IPe0OPa30BHIBATH 3HAKOBO-CUMBOJIMUYECKHE CPENCTBA, MOJIENU U
CXEMBI JJIs1 peLIECHUs 3a4a4,

CaMOCTOSITENIbHO CTaBHUTD LEJIN, BBIOMPATh U CO3J1aBaTh AJITOPUTMBI [T PeLIeHNsT yUeOHbIX
MaTeMaTHYECKUX MpodIieMm;

MOHUMATb CYLIHOCTb aJITOPUTMUYECKUX MPEANUCAHUIN U YMETh 1eHCTBOBATh B COOTBETCTBUHU C
MPEIJIOKEHHBIM aITOPUTMOM;

MOHUMATh U UCIIOJIb30BaTh MATEMATUYECKHE CPEICTBA HATJISIIHOCTH (PUCYHKH, YEPTEIKH,
CXEMBI U JIP.) IJIsl HIUTFOCTPALIMY, UHTEPIPETALHH,
apryMeHTaluH,;

HAXOJIUTh B PA3JIMYHBIX HCTOYHHUKAX HH()OPMALIMIO, HEOOXOAUMYIO ISl PELIECHUS
MaTeMaTHYECKUX MPOoOIIeM, U IPENCTABIATD €€ B
MOHSITHON (popMe; IPUHUMATH PEIIEHUE B YCIOBUSX HEMOTHON U M30BITOYHOM, TOYHOU U

BEPOSITHOCTHON MH(OPMALIHH,

Obyuarowguiica noayuum 603MOICHOCHID HAYUUMBCA:
YCMAHABIUSAM b NPUYUHHO-CIEOCMBEHHbIE CEA3U; CIPOUMb J02UYECKUE PACCYHCOCHIUS,
VYMO3AKAI0Ye HUSL (UHOYKMUBHbIE, OeOYKMUBHbIE U HO
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AHANo02Ul) U 66180001,
Gopmuposams yuebHy10 U 001UIENONB306AMENBCKYI0 KOMREMEHMHOCIU 8 00acmu
UCNONB306AHUSA UHPOPMAYUOHHO ~KOMMYHUKAYUOHHBIX
mexnonoeuii (UK T-xomnemenmuocmu);
8UOemb AReOPaAUYecKyIo 3a0a4y 8 Opy2ux OUCYUNTUHAX, 8 OKPYICAIOUET] HCUSHU,
8b10612ANMYb 2UNOME3bl NPU PeuieHtlt Y4eOHbIX 3a0aY U NOHUMAMb HEOOXOOUMOCHb UX
nposepxi;
HIGHUPOBAMb U OCYIUeCMEISAMb OeAMeNbHOCMb, HANPAGIEHHYIO HA peutlerue 3a0ay
UCCNe006AMENBCKO20 XAPAKMeEPA,
8v10Upams Hauboee payuoHAnbHbIE U APpexmusHbIe CNOCODBI peuteHUA 3A0aY;
UHMEPNPeMUPOBAMs UHPOPMAYUL (CIPYKMYPUPOBANTb, NEPEBOOUNb CHIOULHOT MEKCM 8
maonuyy, npe3eHmosams NOIYYEHHYIO UHPOPMAYUIO, 8
mowm yucie ¢ nomowwto UKT),;
OYeHUBAMs UHPOPMAYUIO (KPUMUYECKAS! OYEHKA, OYEeHKA OOCMOBEPHOCHIN);
VCMAHABIUSAM b NPUYUHHO-CIEOCMBEHHbIE CE:31, BLICIPAUBAMY PACCYHCOeHUs], 0000UeHUSA,

IIpenmeTHbIe pe3yabTaThl
Pa3zgen «Apupmeruxar»

Pauuonaivusie uucia
BbInyCKHUK HAY4YHTCS:

CPaBHHUBATh M YIIOPSAOYHMBATH PALIMOHAJIBHBIE YHCIIA,

BBIMOJIHATD BBIYUCICHHS C PAlIHOHAIIBHBIMU YHUCJIAMH, COUETast yCTHBIC U MICbMEHHbBIE
NPUEMBbI BEIYUCIIEHUH, IPUMEHEHNE KAIbKYJIATOPA,

UCTIOJIB30BATh MOHITHS U YMEHHSI, CBI3aHHBIE C MPONMOPLHOHAIBHOCTHIO BEJINYHH,
MPOIIEHTAMU B XOZI€ PEIIEHHs] MATEMATHYECKHX 3a/1a4 U 33124 M3 CMEXXHBIX IIPEAMETOB, BBIIOJIHATh
HECJIOJKHBIE TIPAKTUUECKHUE PACUETHI

NPUMEHSTh MTOHSITHUS, CBSI3aHHBIE C IETMMOCTBIO HATYPAIBbHBIX YHCE
BbINyCKHHK MOJIYYHT BO3MOKHOCTD:

NO3HAKOMUMBCSL C NOZUYUOHHBIMU CUCMEMAMU CUUCTICHUSL C OCHOBAHUAMU, OmuuyHsimu om 10;

yenyoums u paseums npeocmasne s O HAMypanbLHeIX YUCIAX U CEOUCMEAX OeTUMOCHI;

HAYYUMbCSL UCHONB306AM b NPUEMbL, PAYUOHATUIUPYIOUJUE GbIYUCTEHUSA, NPUOOPECU NPUBLIYKY
KOHMPOIUPOBAMd 8bIYUCTEHUS, 8bI0UPAS NOOXOOsUUIL OJisL CUMYayuu cnocoo.

Heiicmeumeivnoie wucia
BbinyCcKHUK HAY4YHTCS:

UCTIOJIB30BATh HAYAJIbHBIE TIPEICTABICHUSI O MHOXKECTBE IeHCTBUTEIbHBIX YHCE,

BJIAJIETh MTOHITHEM KBAIPATHOTO KOPHSI, IPUMEHSTH €r0 B BBIYUCICHUSX,
BbINyCKHHK MOJIYYHT BO3MOKHOCTD:

Dpaszeums npeocmasnenue o Yucie u YUCI06bIX CUCIIEMAX OM HAMYPATbHBIX 00
oeticmeumeJib HoIX YUCe, O POIU BbINUCTEHUT 6 UeI06€YeCKOll NPAKMUKe,

PAassums U y2uyoums sHAHUS O OeCAMUYHOI 3anUCy OelicmeumensHuIX uices (nepuooudeckue u
Henepuoouyeckue opoou).

Hzmepenus, npudiusicenus , oueHku
BbInyCKHUK HAY4YHTCS:

HCIIONIB30BATh B XOZI€ PELICHUS 3a/1a4 3JIEMEHTAPHBIE IPECTABIEHNUs, CBA3aHHbIE C
NpUONMKEHHBIMHA 3HAYEHUSIMH BEJTMYNH.
BbINyCKHHK NOJYYHT BO3MOKHOCTD:

HOHAMb, YMO YUCTIO6bIE OAHHbIE, KOMOPbIE UCHONIL3YIOMCS Ol XAPAKMEPUCIIUKYU OOBLEKMOE
OKpYHCaIone2o Mupa, A0 mMes NPeuUMyujecCmee HHO NPUOIUICEHHBIMU, YMO NO 3anUCU




NPUOIUICE HHBIX 3HAUEHUTL, COOEPACAUUXCS 8 UHDOPMAYUOHHBIX UCTIOUHUKAX, MONCHO CYOUNb O
HOCPeUHOCIU NPUOTUNCEHU,

HOHAMb, YMO NOZPEULHOCTb Pe3YIbMAmA 6bIYUCTEHUS OOIHCHA ObIMb COUIMEPUMA C
HOCPEULHOCINBIO UCXOOHBIX OAHHBIX.

Anzedpanueckue gblpasiceHus

BbInyCKHUK HAY4YHTCS:

- OIIEPUPOBATH MOHATUSAMH "TOXKIECTBO", "TOXKIECTBEHHOE Mpeodpa3oBaHue", perarTh 3a1a4u,
comepkaiie OyKBeHHbIE JaHHbIE, paboTaTh ¢ GOpMyIaMy;

- ONepUPOBATh MOHATUAMU "KBaJpaTHbIN KOPEHb", IPUMEHSTD €r0 B BIYMCIECHUSX,

- BBITIOJIHATD MPeoOpa3oBaHUE BBIPAKEHUH, CONEPIKAIINX CTENEHU C LEJIbIMHU ITOKA3aTENIMU 1
KBaJPaTHBIE KOPHH;

- BBITIOJIHATD TOXK/IECTBEHHBIE TPe0OPa30BAHUS PALMOHAIBHBIX BbIPAKEHUH HA OCHOBE MPABUI
IeMCTBUH HaJl MHOTOWIEHAMH H aireOpamdecKuMu apodsmu;

- BBITIOJHATD PA3JIO’KEHNE MHOTOWIEHOB HA MHOJKUTEIH,

- IPUMEHSATh NPeoOpa30BaHMsI BBIPAXKCHUH TS PEIIEHHSI Pa3InYHbIX 337a4 U3 MATEMAaTUKH, CMEKHBIX
MPEAMETOB, U3 PEabHON MPAKTUKH.

BbInyCKHHK MOJIYYHT BO3MOKHOCTD HAYYHTHCH:

- BLINOTIHAN MHOCOUIAR0BbIE NPEOOPAB06ANUsL PAYUOHANLHBIX BLIPANCENUT, NPUMEHAA WUPOKUT
Habop cnocobos u NpUémMos;

- HPUMEHSIMb MOACOECMBEHHbIE NPEOOPA306AHUSL 0I5l peuleHUsl 300y U3 PA3IUYHBIX PA30e08 Kypcd.

Ypaguenusn

BbINyCKHHK HAYYHTbCS:

- pelaTb OCHOBHBIE BUbI PALMOHAIBHBIX YPABHEHHN C OAHON EPEMEHHOMN, CUCTEMBI IBYX
YPaBHEHUM C JBYyMs IEPEMEHHBIMU,

- IPUMEHSATh AHAJTUTUYECKUN U rpad MIeCKHid S3bIKH TSI UHTEPIPETALIMH TIOHATHH, CBSI3aHHBIX C
MOHATUEM YPaBHEHUS, AJI PELICHUS] YPABHEHUI U CUCTEM YPABHEHMUI,

- IOHMMAaTh YPAaBHEHHUE KaK BAXKHEHIIYI0 MaTEMaTUYECKYIO MOJEb AJI1 ONUCAHUS U U3YUEHUs
pa3HOOOpa3HBIX peallbHBIX CUTYAIUH, PELIaTh TEKCTOBBIE 3a/1a4H aIredpaniyecKuM METOMIOM;

- IPOBOAUTD NPOCTENHINNE UCCIIEIOBAaHNs YPABHEHHUI U CUCTEM YPABHEHUMN, B TOM YHCIIE C
NpUMEHEHHEM TpaduecKux MpeacTaBIeHni ( yCTaHABINBATh, UMEET JIM yPAaBHEHHUE I CHCTEMA
yPaBHEHHH PeIeHHs], €CJIU HIMEET, TO CKOJIbKO H TIp. )

BbINyCKHHK NOJYYHT BO3MOKHOCTD:

- UCHONB306AMb WUPOKUT CHEKMP CREYUATLHBIX NPUEMOE PeULEHUA YPAGHEHUT U CUCIEM YPAGHEe U,
VBEPEeHHO NPUMEHAMb ANNAPAm YpaeHeHull i HePABeHCME 015l peule sl PAZHOOOPA3HbIX 3A0aY U3
MAMEMAMUKU, CMEJICHBIX HPEOMEMO8, PeabHOl NPAKMUKU

Hepasencmea

BbInyCKHHUK HAYYHTBCS:

- MIOHMMATh TEPMHIHOJIOTHIO I CUMBOJIHKY, CBSI3aHHBIE C OTHOIIEHHEM HEPaBEHCTBA, CBOHCTBA
YHCJIOBBIX HEPABEHCTB;

- pelaTh JUHEHHbIE HEPABEHCTBA C OAHOM MEPEMEHHON U UX CHCTEMBI, PeIlaTh KBAAPATHbIE
HEPaBEHCTBA C OMOPOH Ha rpaduvecKre NpeICTaBICHuUS,

BbInyCKHHK MOJIyYHT BO3MOKHOCTB:

- 0C80UMb PAZHOOOPA3HBIE NPUEMBI OOKA3AMENbCIEA HEPABEHCMG,

- HpUMeHAMb epaghuyeckie nPeocmaegienst O UCCIeO06AHUsL HEPABGEHCMS, CUCMEM HEPAGEHCMS,
cooeporcauyux OykeeHnvie Ko puyuenmoi.



- NPUMEHAMb ANNAPAM HEPABEHCMEA Ol Peute sl PA3HO0OPAZHBIX MAMEeMAMUYE CKUX 3a0a4, 3a0ay
U3 CMeICHBIX NPEOMEMOB U NPAKMUKI.

Pasznen «@yHkuun»

Yucnoesie Muodicecmaa

BbInyCKHUK HAYYHTCS:

- MIOHMMATh TEPMHUHOJIOTHIO M CUMBOJIUKY, CBSI3aHHBIE C TOHATHEM MHOJKECTBA, BBIIIOJIHSATE OMEPALIUH
HaJl MHOYKECTBAMH,

- HCTIOJIb30BATh HAYaJIbHbIE MPEICTABICHHUS O MHOKECTBE AEHCTBUTENbHBIX YHCEI.

BbInyCKHHK MOJIYYHT BO3MOKHOCTD:

- pazeueams npeocmasnenue 0 MHOICECMEAX,

- pazeueams npedcmasnenue O Yucie U YUCI08bIX CUCIEMAX OM HAMYPATbHBIX 00 OetiCIEUMenbHbIX
yycen,; 0 poau 8bIMUCTeHUT 6 NPAKMUKE,

- passusams u y2unyoums 3HAHUSA O OeCAMUYHON 3aNUCY OelCMBUMENbHBIX YlCce (NepuoouyecKkue u
Henepuoouyeckue opoou).

Yucnogoie d)vrmuuu

BbInyCKHUK HAY4YHTCS:

- MIOHMMATh ¥ UCTIOJIB30BATh (PYHKLMOHAJIBHBIE TOHSTHUSA, SI3bIK (TEPMUHBI, CHMBOJIMUECKHE
o0o3HaUYeHMSs1),

- CTPOUTH IpaduKU SJIEMEHTAPHBIX (PYHKLHH, HCCIIEOBATh CBOHCTBA YMCIOBBIX (DYHKIHMI HA OCHOBE
U3y4YEHHsI TOBEIEHUs NX rPpadUKOB;

- MIOHUMATh (PYHKLHUIO KaK BAXKHEHIIYI0 MATEMaTHUECKYIO MOJIENb ISl OITUCAHMS ITPOLIECCOB U
SIBJIEHUH OKPY’KAIOLIEro MUpPa, MPUMEHSTh ()YHKIIMOHAJBHBIHN SI3BIK 111 OTIUCAHMS U MCCIIEIOBAHUS
3aBUCHMOCTEH MEXAY (PU3NUIECKUMHU BETHIUHAM.

BbInyCKHHK MOJIYYHT BO3MOKHOCTB:

- NPOBOOUMb UCCTIEO0BAHUSL, CEA3ANNBIE C U3YUEHUEM CEONUCME (IYHKYUIl, 8 MOM Yucie ¢
UCNONB306AHUEM KOMNBIOMEPA, HA OCHOBE 2PAPUKOE U3YUEeHHbIX (DYHKYUL CmOoums 60/1ee CI0JNCHbIE
epaguxu (xycouno-3aoannvie, ¢ "evikonomoivu” moukamu u m. n.);

- UCNONB306AMb PYHKYUOHATbHBIE NPEOCMABACHUSL U CBOUCMBA (DYHKYUTT 015l peuteHUs!
MAMEMAMUYECKUX 30004 U3 pATUUHBIX PA30EN08 KYpPCd.

Pasznen «UucioBble mMocjae10BATEIbHOCTH

Apudnuemuttecxue U ceomempudecKue npozpeccui

BbInyCKHUK HAY4YHTCS:

MOHUMAaTh U UCIIOJIb30BaTh S3bIK MOCIE0OBATEIBHOCTEN (TEPMUHBI, CAMBOJIHYECKHE 0003HAUEHUS]);

- IPUMEHATH (POPMYJIBI, CBSI3aHHBIE C APH(PMETHIECKON U TEOMETPHUUECKON MPOrPECCUSIMHU, U amIapar,
cpOpMHUPOBAHHBINA MPU U3YUEHUH APYTUX Pa3IeIOB Kypca, K PELISHHIO 3a/1a4, B TOM YHUCIIE C
KOHTEKCTOM M3 PEAJIbHON XKU3HH.

BbINyCKHHK NOJYYHT BO3MOKHOCTE HAYYHUTbCS:

- peutams KOMOUNUPOBAHHbIE 3a0a4l C NPUMEHEeHUeM POPMYI N-20 YIeHA U CYMMbl HNEPELIX UeHO8
apupmemuyeckoil u 2eoMempuyecKol npocpeccuti, NPUMEHAS NPU SMOM ANNAPAm YpagHeHu u
HEePAGEeHCMS,



- HOHUMAMb APUDMEMUYECKYIO U 20OMEMPUUECKYIO NPOZPeCCUU KAK YHKYUU HAMYPATLHO20
apeymenma, cesa3u16ams apuhMemuyecKyio Hpoepeccuio ¢ TUHeHbIM POCHIOM, 20MEMPUUECKYIO - C
9KCHOHE HYUATbHBIM POCHIOM.

Pazgen «BeposiTHOCTb U CTATHCTHKA)

Onucamenvuas cCmamiucmuKd

BbInycKHUK HAY4YHTCS:

- HCTIOJIb30BATh MPOCTEHIIHNE CIIOCOOBI MPEACTABICHUS U aHAJIM3a CTATUCTUYECKUX JAHHBIX.
BbInyCKHHK MOJIYYHT BO3MOKHOCTD:

- npuobpecmu nePEOHAYATLHBII ONBIM OPLAHU3AYUU COOPA OAHNBIX NPU NPOBEOEHUU ONPOCa

001 ecmeenH020 MHEH U, OCYUeCMEIAMb UX AHANU3, NPEeOCMABIAMb Pe3yibmansl ONPOCcA 8 6Uoe
maoauysl, OUASDAMMbL,

- HAYYUMbCSL NPUBOOUMb COOEPHCAMENTbHBIE NPUMEPHI UCNOIL306AHUS OJI51 ONUCAHUSL OAHHBIX.

Cayuaiinvte 606blmu_}l U 6EPOAMHROCHLD

BbinycKHUK HAy4YHTCS:

-HaXxOJUTh OTHOCHTENBHYIO YaCTOTY M BEPOSTHOCTD CIyYaitHOrO COOBITHSI.
BbINyCKHHK NOJYYHT BO3MOKHOCTD:

-npuodpecmu Onvim NPoGeOeHUsl CIYUANHBIX IKCHEPUMEHIOE6, 6 MOM YUCTe C HOMOWbLIO
KOMNBbIOMEPHO20 MOOETUPOBANUS, UHMEPNPEeMAyUU Ux pe3yismanos.

Komounamopura

BbInycKHUK HAY4YHTCS:

-pemaTh KOMOMHATOPHBIC 3a]]a4H HA HAXOXKIEHHE YHCIIa OOBEKTOB MM KOMOWHAITUH.
BbInyCKHHK MOJYYUT BO3MOKHOCTD:

-HAYYUMbCSL HEKOMOPBIM CHEYUATbHBIM HPUEMAM PeUleHUsl KOMOUHAMOPHBIX 300aY.

Diemenmul npumadu Oll MameMamuKu

BbinyCcKHUK HAY4YHTCS:

- CTIOJIb30BATh B XO/I€ PELICHHUS 3a7a4 3JIEMEHTapHbIC IPEACTABICHNUS, CBSI3aHHBIE C
NpUONMKEHHBIMUA 3HAYEHUSIMH BEJTHYNH.

BbInyCKHHK MOJIYYHT BO3MOKHOCTD:

- HOHSIMb, YMO YUCT08bIE OAHIbIE, KOMOPbIE UCHONbLIYIOMCSL OISl XAPAKMEPUCMUKU 00BEKMO8
OKpYACAIone2o Mupa, S0 mMes NPeuMyujecCmee HHO NPUOTUNCEHHBIMU, YMO NO 3aNUCU
HPUOTUNCEHHBIX 3HAUEHUTL, COOEPACAUUXCS 8 UHDOPMAYUOHHBIX UCTIOUHUKAX, MONCHO CYOUNb O
nocpeuwitHocmu RPUOIUICEHUS

- HOHAIM b, YMO NOCPEULIHOCHTb PE3YTIbMAMA GbIYUCTEeHUT OOMNCHA ObIMb COUSMEPUMA C NOCPEULIHOCHTIBIO
UCXOOHBIX OAHHDBIX.

Y4eOHO-TeMATHYECKHHA IIJIAH

Ne Komnuectso | KoHTposbHBIE
Tema pasgena
n/n 9acoB padoThI
1. | IToBTopenue kypca anreOpsi 8 Kiacca 5 1
2. | KeagparnuHnas QpyHKIuS 22 2




3. | YpaBHeHUs u HEPABEHCTBA C OJHON 14 1
MePEMEHHOMN

4. | YpaBHeHUs U HEPABEHCTBA C ABYMs 17 1
NIEpEMEHHbIMU

5. | Apudmeruueckas u reoMeTpudecKas 15 2
IIPOrpeccuu

6. | DneMeHTBl KOMOMHATOPUKH U TEOPHH 13 1
BEPOSATHOCTEN

7. | IloBropeHnue 16 2

Hroro 102 10

Coaepxanue no npeamery

IloBTOpenue kypca anredpnl 8 kiacca

OcHoBHas 11eNb - MOBTOpEHHUE, 0000IeHne U CHCTeMAaTH3alMsl 3HAHUH, YMEHUH U HaBBIKOB 32
Kypc anreOpsI 8 kiacca.

Ksaaparuunas ¢pynkuus
Oyukiusa. CpoiictBa ¢yHkumil. KBagpatnseiii TpexwieH. PasznoskeHne KBaJpaTHOTO TpeXwieHa Ha
MHOkuTenn. PyHKIUA y = ax’ + bx +c | eé cBoiicTa u rpaguk. CTeneHHas QyHKIHS.

OcHOBHas LIeNb - PaCIIUPUTD CBEACHUS O CBOMCTBAX (PYHKUMH, O3HAKOMHUTH OOYJArOIIUXCS CO
CBOWMCTBaMH U rpaQUKOM KBaIPATUIHON (DyHKIIHH.

B mHawanme TeMbl CHUCTEeMaTH3UPYIOTCS cBeleHUs O (QyHKUusAX. IIOBTOPSIOTCS OCHOBHBIE
NOHATUS. (PYHKIUS, apryMeHT, objacte ompeneneHus (yHkouy, rpadux. JaroTcs MOHATHS O
BO3PACTaHUH M YObIBAaHMM (PYHKIIUH, TPOMEKYTKAX 3HAKOMOCTOSHCTBA. TeM caMbIM co3faercs 0asza
ISl YCBOEHHS CBOMCTB KBaAPATUYHON M CTETIEHHOHN (PYHKLIMH, a TAKXKe ISl NaJbHENIIero yriryOaeHust
(YHKIMOHAIBHBIX MPEICTABIECHUH MPH U3YUEHUH Kypca anreOpbl U Haval aHaJIn3a.

IToAroTOBUTENBHBIM IIArOM K M3YYEHUIO CBOWMCTB KBaApPAaTHYHOW (DYHKIHH SIBISIETCS TaKKe
paccMOTpeHHe BOMPOCa O KBAJPATHOM TPEXWIEHE M €ro KOPHSX, BBIACICHUN KBajpaTa BY4YICHA U3
KBaJPATHOTO TPEXUWICHA, Pa3JIOKEHUH KBAIPATHOTO TPEXUJIEHa HA MHOXKUTEITH.

M3yuenue KBaapaTUdHONH (YHKLUM HAauMHAETCs C paccMOTpeHus (yHKIMM y =ax’, eé
CBOWMCTB M OCOOEHHOCTEW rpaduka, a TaKke APYrUX YaCTHBIX BHIOB KBAAPATHYHOW (PYHKUHMU —
byskmmm  y =ax’ +b, y=a(x-m)’. DTu cBedeHHs HCMONb3YIOTCA MNPU H3YYEHHH CBONCTB
KBaZpaTUUHON QyHKuMM obmero suaa. Baxno, 4robbl oOyyaromuecs: MoHsUM, 4TO rpaduk GyHKIUUA
y=ax’ +bx+c wMoxer ObITb mOAyd4eH u3 rpaduka QYHKIMH J =ax C MOMOLIBIO JBYX

napajuiesbHbIX nepeHocos. IIpuéMbl mocTpoeHus rpaduka QyHKIMM y =ax’ +bx+c
OTpalaThIBAIOTCSI HAa KOHKPETHbIX mnpumepax. Ilpm 3TOM ocoboe BHHUMaHHE CIENyeT YIOeIUThb
bopmupoBaHUI0 Yy OOYyYaOIMXCS YMEHMs YKa3blBaTh KOOPAHMHATBHI BEPIIMHBI Mapadoiibl, €€ OCh
CUMMETPHH, HAIPaBJICHUE BETBEH mapaloJIbl.

IIpu u3ydeHuu 5TOH TeMbl JayibHEHInee pa3BUTHE IMOJy4aeT YMEHHE HaXOAWTb MO rpaduky
NPOMEXYTKH BO3pacTaHus U yObIBaHWA (PYHKLMH, a TaKXKE TMPOMEXKYTKH, B KOTOPBIX (PYHKLHUS
COXpAaHseT 3HaK.

OOyuaroiuecss 3HaAKOMSITCS CO CBOWCTBAMH CTEMEeHHOH (YHKUMH Y =X" TOpPU YETHOM H
HEUETHOM HaTypaJbHOM IOKa3aTene 71 . BBOOUTCS TOHATHE KOPHS 71 -i CTENeHH. YYaIlunuecs TOJDKHBI

MOHUMATh CMbICH 3amucedl Buma —27, %81. OHM MONYYarOT MPENCTABIEHHE O HAXOXKIEHUU
3HAYEHUH KOPHS C IMOMOINBI0 KAJbKYJISATOPA, NMPUYEM BBIPAOOTKA COOTBETCTBYIOIIMX YMEHUH He

TpeOyercs.
YpaBHeHUSI U HEPABEHCTBA € OJHOH NepeMeHHOoM

9



Lensie ypaBHeHusi. J{poOHble panuoHajibHbIE ypaBHeHHs. HepaBeHCTBa BTOpPOW CTENEHH C
OHOH nmepeMeHHON. MeTol UHTEPBAJIOB.
OcHOBHas LIeNb - CHUCTEMATU3UPOBATh U OOOOIIUTE CBEEHUS O PEIICHUH LEbIX YPABHEHUH C

ONHOW mepeMeHHOH, chOpMHPOBATL yMEHHE pellaTh HepaBeHCTBa BHAA ax  +bx +c¢ > 0 unu

ax’ +bx+c<0,rne a#0.

B 51Ol TeMe 3aBepluaeTcs W3y4€HUE PAaLMOHAJIBHBIX YPaBHEHUN C OJHOM NepeMeHHOW. B
CBSI3U C 3THM IPOBOAMTCSI HEKOTOpoe obodmeHne u yriayoneHne ceeneHnii o0 ypaBHeHUsX. BBoasites
MOHSATHS LIEJIOTO PALMOHAJBHOTO ypaBHEHHUs H ero crerneHn. OO0yyaromumecs 3HaKOMSITCS C PEeLICHHEM
ypaBHEHUI TpeTbell CTeNeHM U 4YeTBEPTONM CTENEeHU C IIOMOLIBI0 pa3JIOKEHUS HAa MHOXKUTEIH U
BBEIICHNUsS] BCIIOMOraTe/IbHONW MepeMeHHOH. Meron pelleHHss YpaBHEHHM MyTeM BBEACHUs
BCIIOMOTATENIbHBIX TIEPEMEHHBIX OyleT IIUPOKO HCIOJNb30BaThCS MaJbHEHIIEM MPU pPELIeHUH
TPUTOHOMETPHUECKHUX, JIOTapu(PMUIECKHX U JPYTUX BUOB YPaBHEHHH.

dopMupoBaHHE YMEHHI PelIaTh HePaBEeHCTBA BUAa ax~ +bx +c¢ > 0wumm ax” +bx+c <0, rae
a # 0, OCyLIeCcTBISIETCS C OMOPOH Ha CBeNEHUs O rpaduke KBaApaTHUHOW (YHKUMU (HANpaBlICHUE
BeTBEH MapadoJibl €€ PaCIOJIOKEeHHEe OTHOCUTENBHO ocu X ).

VYyamuecss 3HaKOMATCSI ¢ METOJOM HHTEPBAJIOB, C IOMOLIBI0 KOTOPOIO PEIIAOTCs HECIOKHbIE
pauuOHaNIbHBIE HEPABEHCTBA.

YpaBHeHUSs] M HEPABEHCTBA C ABYMsI MepeMEeHHbIMH

VYpaBHEHHE ¢ ABYMSl MepeMeHHbIMH U ero rpadpuk. CucTeMbl ypaBHEHHH BTOPOH CTETEHH.
Pemenne 3amad ¢ NOMOINBIO CHCTEM YpaBHEHUN BTOpPOH creneHu. HepaseHCTBa C  JByMs
nepeMeHHbIMU. CUCTEMbI HEPABEHCTB C IBYMs IIEPEMEHHBIMH.

OcHoBHast wenb -  BbIPAOOTaTh YMEHHE peIaTb NPOCTEHIINE CHUCTEMBI, CONEpIKaIlne
ypaBHEHHE BTOPOI CTENEHU C JIByMs MEPEMEHHBbIMH, U TEKCTOBbIE 3a7a4l C NMOMOUIbIO COCTABIEHUS
TaKUX CHUCTEM.

B nanHoll Teme 3aBepliaeMcsi H3yUeHUE CUCTEM YpaBHEHUH ¢ ByMsl iepeMeHHbIMU. OCHOBHOE
BHHUMaHUE YAENAeTCs CUCTEMaM, B KOTOPbIX OJHO U3 YpaBHEHWII MEepBOil CTENeHH, a APyroe BTOPOH.
U3BecTHBIN yuammMmcs: crnocod MOACTAHOBKY HAXOAWT 311€Ch JajbHENIIee MPUMEHEHHE U MO3BOJISET
CBOJIUTH pEIlIEHNE TAKUX CUCTEM K PELIEHUIO KBaPaTHOI'O YPaBHEHUSI.

O3HakoMIleHHE Y4HalllUXCsl C MpUMepaMu CUCTEM YpaBHEHUH C ABYMsl IIE€PEMEHHBIMH, B
KOTOpPBIX 00a ypaBHEHUsI BTOPOH CTENEHH, JOJDKHO OCYIIECTBISTECS € JOCTATOYHOH OCTOPOIKHOCTBIO
1 OTPaHUYUBATHCS MPOCTEUIIUMU IPUMEPAMH.

[IpuBreyeHre U3BECTHBIX YUAIIMMCS IPa(MIKOB MO3BOJSIET IPUBECTH IPUMEPHI TpaduecKkoro
pewmenust cucteM ypaBHeHHH. C mOMOIIbI0 rpadyMIeCcKUX MPEACTaBICHUH MOJKHO HATJBSITHO MOKa3aTh
y4dalUMCs, YTO CUCTEMbl IBYX YPaBHEHUU C JByMs NE€PEMEHHBIMH BTOpPOIl CTENEHH MOTYT HUMETb
OJIHO, [1Ba, TPH, YEThIPE PELICHUs] UK HE UMEThb PELIEeHU.

PazpaboTanHbIii MaTeMaTUYECKHH amnmapar TIO3BOJIIET CYIIECTBEHHO pAaCIIUPHUTh KJacce
COJZIep KATENbHBIX TEKCTOBBIX 33/1a4, PELIAEMBbIX C [IOMOIIBIO CUCTEM YPaBHEHUI.

Apudmernyeckasi 4 reoMeTpUYeCcKasi MPOrpeccun

Apudmerndeckas u reomerpudeckas nporpeccu. @opMyIiel 71 -ro €WieHa U CyMMBbI MEPBBIX N
YJIEHOB Nporpeccur. beckoHeuHo yObIBarOIas TeOMETPHUECKAs IPOTPECCHsl.

OcHOBHas wenb - JAaTh MOHATHS 00 apuUPMETHHIECKON U TeOMETPUYECKOH MPOTPeccHsix Kak
YHCIIOBBIX MOCJIEOBATENBHOCTAX 0CO0Or0 BUAA.

IIpu n3yueHun TeMbl BBOJUTCS MOHSATHE MOCIEA0BATEIbHOCTH, PA3bsCHSAETCS] CMbICH TEPMUHA
« 1 -{ YJIeH MOCIENOBATEIbHOCTI», BbIpabaThIBACTCSl YMEHNE UCIIOIb30BAaTh HHASKCHOE 0003HAUEHHE.
DTH CBENEHUS HOCAT BCIIOMOTATEIbHBIN XapaKkTep M MCIONb3YIOTCS U U3YUYEeHUS apu(pMETHIECKOH U
r€OMETPUYECKON TPOrPECCUA.

Pabora ¢ popmynaMu n-ro 4jeHa M CyMMBbI MEPBBIX N YJIEHOB MPOrPECCH, TOMUMO CBOETO
OCHOBHOI'O Ha3Ha4y€HUs], TIO3BOJIAET HEOJAHOKPATHO BO3BPALIATHCS K BBIYMCIEHUSAM, TOXKIECTBEHHBIM
npeoOpa30BaHUsIM, PEIICHUIO YPABHEHHUH, HEPABEHCTB, CHCTEM.
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PaccmarpuBaroTcst XapakTepUCTUYECKHE CBOHCTBA apH(PMETHYECKOH U TreOMeTpPHYeCKON
IIPOrpeccuil, YTO MO3BOJISIET PACIIUPUTD KPYT IpejiaraeMelx 3aau.

DeMeHTbl KOMOMHATOPUKH H TEOPHH BepPOsITHOCTeil

KomOunatopHoe mpaBuiao  yMmMHOXKeHHS.  llepecTaHOBKHM,  pa3MeEINEHHUs, COYETaHMsL.
OTHOCHTENBHAS YaCTOTA M BEPOSTHOCTD CIYYaHOTO COOBITHSI.

OcHOBHast 1enb - O3HAKOMHTb OOYYaIOIUXCS C TMOHSTUSMH TEPECTAHOBKH, Pa3MELICHHS,
COYEeTaHUS M COOTBETCTBYIOIIMMH (opMynaMu [UIsl MOACYETa WX YWCHA; BBECTH IOHSATHS
OTHOCHTEJIbHOM YaCTOTHI U BEPOSITHOCTH CITYy4alHOTO COOBITHSI.

H3ydeHne TeMbl HAUMHAETCSI C PELISHUs 3a/1a4, B KOTOPBIX TPeOyeTcsl COCTaBUTh T€ WJIU MHBIC
KOMOWHAIIMM 3JIEMEHTOB M. TIOACYUTATh HX YHCJIO. PaswpsicHiAeTCs KOMOMHATOPHOE IPABHIIO
YMHOXXEHHUSI, KOTOpPO€ HCIOJHATCS B JajbHEWIIEM Npu BbiBOAE (GOpPMyN sl MOACUETa YHCIA
MEePECTaHOBOK, Pa3MELIEHUIN U COUECTaHU .

IIpn u3ydyeHHWM HDaHHOrO MaTepuasa HeoOXOOUMO OOpaTHUTh BHUMaHHME OOYYArOLINXCS Ha
pa3Iu4He TOHATHH «pa3MelIeHHe» U «CcodeTaHue», cHOpMHUpPOBaTh Y HUX YMEHHE OMNpPENeNsiThb, O
KaKOM BHJ€ KOMOMHALMI HIIET pedb B 3a/1a4e.

B naHHOW Teme oOydaromuecst 3HAKOMATCS C HAYaJIbHBIMU CBEACHUSMU U3 TEOPHH
BEPOSITHOCTEH. BBOIATCS MOHATHS «Cly4ailHOe COOBITHEY», KOTHOCHTEJbHAS YaCTOTA», «BEPOSTHOCTh
CIy4aifHOTO  COOBITHs». PaccMaTpuBarOTCS  CTATUCTHYECKUM M KJIACCHYECKHH TOAXOABl K
OTIPEAENICHUIO BEPOSATHOCTU CIIYHYaHOTO coObITHS. BaskHO 0OpaTUTh BHUMaHuE OOYYarOIIUXCS Ha TO,
YTO KJIACCUUYECKOE OTpeieNieHNE BEPOSTHOCTH MOXKHO IIPUMEHSATD TOJBKO K TAKUM MOJIEJISIM peajbHbIX
COOBITHI, B KOTOPBIX BCE HCXOBI SIBIIOTCS PABHOBO3MOYKHBIMH.

IloBTOpEeHHUE

OcHoBHas 11eNb - MOBTOpEHHUE, 0000IeHne U CUCTeMAaTH3alMs 3HAHNH, YMEHUH U HaBBIKOB 32
Kypc anreOpsI 9 kiacca.

Cnucox aureparypsl

1. Aunrebpa. 9 xnacc: yued. nnst obimeobpasosar. yupexxaennii / [FO.H. Makapbrues, H.T'.
Munmarok, K. M. Hemkos, C.b.CyBoposa]; mox pea. C.A. Tensikosckoro. - M.: [Ipocserienue,
2021.-271 c.

2. Anrebpa. Junaxtudeckue marepuansl. 9 kinacc / B.U. XKoxos, FO0.H. Maxkaperaes, H.I'.
Munarok. — M.: IIpocsemenue, 2013. — 160 c.

3. bypmuctposa T.A. ITporpammsl 00meoOpazoBaTeNbHbIX yUpeskaeHnid. Anredpa 7-9 kiacchl. —
M.: IIpocsemenue, 2009. -256 c.

4. Jlebennruesa E.A., benenxosa E.}O. Anrebpa 9 knacc. 3amanust 1uist oOOy4eHHs U pa3BUTHS
yyamuxcsa. - M.: Marenexr-Llentp, 2005 - 104 c.

5. Jleicenko @.@., Kynabyxosa C.}0. Matematuka 9 kiacc. TMA-2015. Tpenaxép mis
MOATOTOBKH K 3K3aMeHy. AnreOpa, reoMeTpusi, peaibHas MaTeMaTHKa: yaeOHO-METOINIECKOe
nocobue. - Pocros-nHa-Jlony: Jlernon, 2021 — 144 c.

6. Munmok HI'., lnsikosa M.C. Anrebpa. Pabouas tetpans 9 kiacc. Hacts 1. - M.
IIpocsemenue, 2013 — 96 c.

7. Munmok HI'., HInsikosa M.C. Anrebpa. Pabouast retpans 9 kiacc. Hacts 2. - M.
IIpocsemenue, 2013 — 112 c.

8. SMmenxo M.B. OI'D. MaTtemaruka: TUIIOBbIE SK3aMEHAIIMOHHbIE BapuaHThl: 10 BaApHMaHTOB. —
M.: Haunonaneaoe obpazosanue, 2021. — 80 c.
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Kaﬂeﬂnapﬂo-TeMaanecmoe IJIAHUPOBAHUE

Ne KoJg-Bo HMara
Paznen, Tema ypoka
n/n qJacoB ILJIaH | (l)aKT
IHOBTOPEHUE KYPCA AJITEBPBI 8 KJIACCA (5)
1 KBangpaTtHble ypaBHEHUs 1
2-3 CucreMbl HepaBEHCTBA C OAHON NIEpPEMEHHOM 2
4 Pemenne 3anau 1
5 BxonHast koHTpOJIBHAS paboTa 1
I''TABA 1. KBAAPATUYHAS ®YHKIUA (22)
§1. ®yHKIMH H MX CBOWCTBA 3
6.7 Oyukius. O6nacTs onpeneneHus U 00NacTb 3HAYSCHUN 5
¢byskumy, 1. 1
8-10 CaoiicTBa ¢HyHKUHMH, 1.2 3
§2. KBagpatHblii TpéxuseH 4
11 KBagpaTHbelil TPEXUIEH U €r0 KOPHHU, 1.3 1
PasnoxeHne kBaApaTHOrO TPEXUIEHA HA MHOXKUTEIH,
12-13 04 2
14 O6o0maromuii ypok mo teme: « DYHKITMH 1 UX 1
cBoricTBa. KBaapaTHblil TpEXUIeH»
15 KonrpoabHnas padora Nel no teme: « DyHKUMHU U 1
ux ceoiictBa. KBaapaTHblii Tpéxuiien»

§3. KpagpaTtuunas ¢pyHkuus u eé rpadux 8
16-17 | @ynkuus y = ax’, eé rpaduk 1 CBOHCTBA, 1.5 2
18-20 | I'paduku pyHkumii y =ax’ +nu y =a(x—m)’, 1.6 3
21-23 | Iloctpoenue rpaduka kBagpaTuIHOH QyHKIUH, 1.7 3

§4. Crenennas ¢pynkuus. Kopennb n-ii crenexnu 3

24 Oyukus y = x”, m.8 1

25 Kopenb #-ii creneny, 1n.9 1
O6o0maromuii ypok no teme: «Kpanparudnas

26 ¢bynkums u e€ rpapux. CreneHHast PyHKIUS. 1
Kopenb # -i1 crenenn»
KonrtpoabHas padora Ne2 no teme:

27 «KBagpaTuuHas pyHKUHUA U e€ rpaduk. 1
Crenennas pyuxkuus. Kopenn 7 - it crenenn»

TJIABA 2. YPABHEHWS 1 HEPABEHCTBA C OJITHOM IIEPEMEHHOM (14)

§5. YpaBHeHus1 ¢ 0AHOI nepeMeHH O 8
28-31 Llenoe ypaBHeHue U €ro KOpHY, .12 4
32-35 | JpobHble paunoHaIbHBIE YpaBHEHHUS, 11.13 4

§6. HepaBeHcTBA ¢ 0AHOI epeMeHHOM 5

Pemennie HepaBeHCTB BTOPOM CTENEHU C OMHOU
36-37 - 2
nepeMeHHou, 1.14
38-39 | PemieHne HepaBEHCTB METOJOM UHTEPBAJIOB, M. 15 2
40 O6o0maromuii ypok mo teme: «YpaBHEHHS ¢ OTHOMN 1
nepeMeHHoN. HepaBeHCTBa C OHON NEPEMEHHON
41 KonrpoabHnas padora Ne3 no teme: «YpaBHeHus ¢ 1

oaHoM nepemenHoi. HepaBeHncTBa ¢ ogHoM
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| nepeMeHHo»

I'JTABA 3. YPABHEHUSA N HEPABEHCTBA C IBYMA HEPEMEHHBIMMU (17)

§7. YpaBHeHHs ¢ ABYMsI NEPEMEHHBIMH H HX CHCTEMBI 12
42-43 Elflia7BHeHI/Ie C IBYMsI NIEPEMEHHBIMH U €r0 rpaduk, 5
44-47 lrzplagbnqecmﬁ CHIOCO0 peIeHus] CHCTEM YPaBHEHHHH, 4
48-51 Pemenne cucrem ypaBHEHM BTOPO cTeneny, n.19 4

Pemenne 3a0a4 ¢ NOMOILBIO CUCTEM YPaBHEHUN
52-53 . 2
BTOPOi1 cTenenu, n.20
§8. HepaBeHcTBA ¢ ABYMSI MEPEMEHHBIMH H UX CHCTEMBbI 4
54 Hepasencrsa ¢ 1ByMsi nepeMeHHbIMY, 1.2 1 1
55-56 | CucteMbl HEPAaBEHCTB C IByMs IEPEMEHHbIMH, 11.22 2
57 O06o0maromuii ypok mo teme: «YpaBHEHHS U |
HEPaBEHCTBA C ABYMs NEPEMEHHBIMU U UX CUCTEMbL)
Kountpoabnas padora Ned o treme: «YpaBHeHHS H
58 HEPABEHCTBA € ABYMH MEPEMEHHbIMH H HX 1
CHCTEMBD»
I''TABA 4. APUOMETHYECKASA U TEOMETPUYECKAA NPOI'PECCHHA (15)
§9. Apudmernueckasi nporpeccust 7
59 IlocnepgoBarenpHOCTH, 11.24 1
Omnpenenenne apupMeTHIECKON MPOrPECCUn
60-62 | ®opmyna # -ro ujeHa apuGMeTHIECKON MPOrpecCu, 3
m.25
@Dopmysa CyMMBI #7 TIEPBBIX YJICHOB apUPMETHIECKON
63-64 2
nporpeccus, 1.26
65 Ob6obmaromuii ypok no teme: «Apudmerndeckas |
MIPOrPECCUsI
KontpoabHas padora NeS no teme:
66 1
«Apudmernueckasi nporpeccus»
§10. I'eomeTpuyeckasi nporpeccus 6
Onpenesnenne reoMeTpUYECKON POTrPECCHU.
67-69 | ®dopmMyna 7 -ro 4ieHa reOMeTPUYECKO porpeccuu, 3
n.27
dopMysa CyMMBI # MEPBbIX YJIEHOB F€OMETPUYECKON
70-71 2
nporpeccuu, .28
7 O6o0maromuii ypok no teme: «I eoMeTpudeckas 1
MIPOrPECCUsI
73 KonrtpoabHas padora Ne6 no reme: 1
«I'eomeTpHUecKkasi nporpeccus»
TJIABA 5. DJIEMEHTBI KOMBMHATOPUKHA W TEOPHH BEPOSITHOCTEM (13)
§11. D1eMeHTHI KOMOHHATOPUKH 9
74 ITprmeprr KOMOMHATOPHBIX 3aaa4, .30 1
75-76 | Ilepectanosky, m.31 2
77-79 Pasmemenns, m.32 3
80-82 Coueranus, .33 3
§12. HayaJbHbIe CBeICHUS U3 TEOPHHU BEPOSITHOCTEH 3
83 OTHOCHUTENBHAS YaCTOTa CIy4aitHOTO cOOBITHSL, 11.34 1
84 BeposTHOCTh PaBHOBO3MOXKHBIX COOBITHH, 11.35 1
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O6o0maromuii ypok mo teme: « IJIeMEHTBI

85 KOMOWHATOPHUKH U TEOPUU BEPOSITHOCTEN) !
36 KonrtpoabHas padora Ne7 no teme: «1eMeHTHI 1
KOMOHMHATOPHKH H TEOPHH BePOSITHOCTEMH»
IHOBTOPEHME (16)

87-89 | Ksanparnunas QyHKIHS 3
90-92 | YpaBHEHUs U HEPABEHCTBA C OJHON NEPEMEHHON 3
93-95 | YpaBHEHUs U HEPABEHCTBA C IBYMsl IEPEMEHHBIMU 3
96-97 | Apudmerndeckasi U reOMETpHIECKasi POTPECCHU 2
98-99 | DneMeHTH KOMOMHATOPUKH U TEOPUH BEPOSATHOCTEH 2
100-101 | MTorosasi KOHTpoOJibHasi padoTa 2
102 3aKJIIOUUTENbHBIN YPOK 1
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