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TlosicHuTEILHAA 3alIUCKA

IIpenmernas nunus ydeOHukoB HO.H. MakapsrueBa u npyrux. 7 — 9 kiaccel: mocobue s
yauTenel oomeo0pa3oBaTebHbIX opranu3anuii. — Mocksa: «I[IpocBemenue», 2017r 1 ydyeOHMKa
s 001eo0pa3oBaTeNbHBIX yupekaeHuit Anreopa 9 kmacc. /FO.H.Makapwiues, H.I.MuHmiok,
K.1.Hemkos, C.b.CyBoposa/; nox penaknuei C.A.TemsikoBckoro. — M.: [IpocBemenue, 2023,

Hean

OBJIa/IEBaTh CHCTEMON MaTeMaTU4YeCKUX 3HAHUWA U YMEHUH, HEOOXOAUMBIX JJIsi IPUMEHEHHS
B IIPAKTUYECKOM JCSATEIBHOCTH, MW3Y4YCHHMsS CMEKHBIX JUCLMUIUIMH, IPOAOJKEHUS
o0Opa3oBaHus;

(GopMHUpOBaTh MHTEIUIEKTya bHOE Pa3BUTHE, HHTEPEC K MIPEIMETY «MATEMaTHKa», KadyecTBa
JMYHOCTH, HEOOXOAUMBIE YEIIOBEKY JUIS TIOJTHOLICHHOM XM3HH B COBPEMEHHOM OOILECTBE,
CBOMCTBEHHBIX MATEMAaTUYECKON EATENbHOCTHU: SICHOCTH U TOYHOCTH MBICIH, KDUTHYHOCTH
MBIIUICHHS], UHTYULUHU, JIOTUYECKOTO MBILUICHUS, 3JIEMEHTOB aJITOPUTMUYECKON KYIBTYpHI,
IIPOCTPAHCTBEHHBIX MPEICTaBICHUH, CIOCOOHOCTH K IPEOJOIEHUIO TPYIHOCTEH;
(dopMupoBaTh NpeACTaBIeHUE 00 UAESIX U METOAaX MaTeMaTHUKU KaK YHUBEPCAJIBHOTO SI3bIKa
HAyK{ U TEXHUKHU, CPEICTBA MOJEIUPOBAHUS SIBICHUN U IIPOLIECCOB;

BOCIIUTBIBATh  KYJIBTYpy JIMYHOCTH, OTHOIIEHUS K MareéMaruke Kak K 4YacTH
o0111e4€eI10BeueCKON KYIbTYpbI, Urpatoliel 0co0yto posib B 00IIECTBEHHOM Pa3BUTHUH.

3anaum:

BBCACHUC IIOHATHUA KBAAPATHOIO0 TPEXYWICHA, KOPHA KBAaAPATHOIO TPCX4dJICHA, H3YUYCHHC

q)OpMy.HBI Pa3JI0KCHUA KBAAPATHOI'O TPCXUICHA HA MHOKHUTCIIN

paciidpeHue cBelleHui O cBoWCTBax (DYHKIIHMI, 3HAKOMCTBO CO CBOMCTBAMU M TpapuKoM

KBaJIpaTUyHOU (DYHKIIMH U CTENIEHHON (DYHKIINH;

CHUCTEMAaTHU3alnusa 1 O606H.I€HI/Ie CBEJICHUM O PCUICHUU LCJIbIX H I[pO6HbIX PpaluOHAJIbHbBIX

YPaBHEHUN C OTHOW MEPEMEHHOMU ;

(dbopMHpOBaHUE YMEHHUS PEIIaTh KBAIPATUIHbIC HEPABEHCTBA;
OBJIAJICHUE HABBIKOM PEILEHUS CUCTEM YPABHEHUN C ABYMs IIEPEMEHHBIMU;
BBEJICHHE ITOHATUS HEPABEHCTBA C JABYMs IIEPEMEHHBIMU M CHCTEMBI HEPABEHCTB C JBYMs

NEpCMCHHBIMU

BBCACHHUC IIOHATHUA  MOCJICAOBATCIbHOCTH, apH(I)MeTquCKOﬁ n FCOMeTqueCKOﬁ

MIPOTPECCUIL;

BBCJICHHEC DJICMCHTOB KOM6I/IHaTOpI/IKI/I H TCOpHUU BGpOHTHOCTeﬁ.

KoanuecTBo 4acoB:

1o nporpamme — 102 4.

1o yueObHoMy miany — 102 .

(bakTHUecku aHupyeTcs nposectd - 102 4.

[InanupoBanue paccuntaHo Ha 3 yaca B Hejaemnto, Bcero 102 u.

IInanupyemblie pe3yJbTaThbl 0CBOCHHS y4eOHOIO NMpeaMeTa

JIN4HOCTHBIE Pe3yabTaThl

Y ooyuarowezoca cpopmupyemca:

1.
2.

ok~

¢ OTBETCTBCHHOC OTHOHICHUC K YYCHUIO,

* TOTOBHOCTH U CITOCOOHOCTh OOYJAIOIIMXCS K CAMOPA3BUTHIO U CaMOOOPa30BaHUIO HA
OCHOBE MOTHBAIIUU K 00yYEHUIO U MIO3HAHUIO;

®* YMCHHUE SACHO, TOYHO, I'PaMOTHO H3JIaratTb CBOU MBLICIIU B YCTHOI\/’I U NHUCHbMEHHOU
peuu, MOHUMATh CMBICT TOCTABJICHHOHN 3a/a4d, BRICTpaUBaTh apryMEHTAIIHIO, IPUBOIUTH
NIPUMEPBI U KOHTPIIPUMEPHI;

* HauaJbHbIC HABBIKYU Q/IaNITAI[UU B TUHAMUYHO U3MEHSIOIIEMCS] MUPE;

* DKOJIOTUYECKAas KYJIbTypa: IIEHHOCTHOE OTHOIICHHE K MPHPOJHOMY MHDY,
TOTOBHOCTh CII€IOBaTh HOPMaMm IMPHUPOAOOXPAHHOTO, 3I0POBLECOCPETarOIIEeTO MOBEICHUS;

CHOCOOHOCTh K AMOITMOHAITBHOMY BOCIPHUSATHIO MaTEMAaTHYECKIX 00OBEKTOB, 33134,



7.

PELIEHH, pACCYXKIAEHUI;
* YMEHHE KOHTPOJIMPOBATh MPOIIECC U PE3YyNbTaT yueOHOM MaTeMaTH4eCKon
JEATEIIbHOCTH;

Oobyuatrowuiica noayyum 603MOHCHOCHb O PopMUpoOsanus:

A NEPBOHAYAIBHBIX IPEIACTaBICHUNA 00 anreOpandecKoi Hayke Kak cdepe
YeIIOBEUECKON JEATENIbHOCTH, 00 JTamax e€ pa3BUTHS, O €€ 3HAYMMOCTH JUIS Pa3BUTHUS
[IUBUIIN3ALINY;

A KOMMYHHKAaTUBHOH  KOMIICTGHTHOCTH B OOIICHMM W  COTPYIHHYECTBE CO
CBEpCTHHKAMU B 00pa30BaTEIbLHOM, y4eOHO-MCCIIEA0BATEIbCKOM, TBOPYECKON U JPYruX
BHJIaX JICATEIBHOCTH;

KPUTUYHOCTH  MBIIUICHUS, YMEHHE  pPAaclo3HaBaTh  JIOTHYECKA  HEKOPPEKTHHIC
BBICKA3bIBaHMSI, OTIUYATh TUIIOTE3Y OT (haKTa;

KPEaTUBHOCTh MBIIIJICHHUS, HWHUIMATUBBI, HAXOMYUBOCTH, AKTUBHOCTH TIPU pEIICHUH
anredpanyecKkux 3ajad.

MeTal’[pe}lMeTHble PeE3yJbTaTbl

Pecynamuenvie YY/[

S

> > -

>

Ooéyuarowuiica nayuumces:

(dbopMynHpOBaTh U yIEepPKUBATh YUEOHYIO 3a/1auy;

BBIOMPATH JICHCTBHS B COOTBETCTBHH C TIOCTABICHHOW 3a7a4ell M YCIOBHAMH €&
peanuzanuy;

IUTAHUPOBATh ITYTH JOCTIDKEHHsS IeJiel, 0OCO3HaHHO BBIOMpATh Hanbonee >(PeKTHBHbBIE
CrocoObl penieHus] y4eOHBIX M IMO3HABATENbHBIX 3a]1a4;

IIPEABUACTh YPOBEHb YCBOCHHs 3HAHUM, €T0 BPEMEHHBIX XapaKTEPUCTHK;

COCTAaBJIATH IJIaH U MOCIEN0BATEIbHOCTD JEHCTBUN;

OCYIIECTBJIATh KOHTPOJIb M0 00pa3ily U BHOCUTh HEOOXOIMMbIE KOPPEKTUBHI,

aJIeKBaTHO OLICHMBATh MPABUJIBHOCTh WJIM OLIMOOYHOCTH BBHIMOJHEHUS Yy4eOHOH 3amaum,
e€ OOBEKTHBHYIO TPYIHOCTb M COOCTBEHHBIE BOBMOXKHOCTH €€ pellleHus;

CIINYATh CIIOCO0 NEHCTBUS U €T0 Pe3y/abTaT ¢ 33aHHBIM ATAJIOHOM C 1I€TIbI0 OOHAPYKEHUS
OTKJIOHCHWH M OTIUYHH OT DTAJIOHA;

06yualomuﬁc;z noJjiyuum 603MONCHOCHIb HAYHUUMDBCA?

onpeoensms nocie008amenbHOCMb NPOMENCYMOYHBIX Yerell U COOMEEMCMEYIOUUX UM
Oelicmautl ¢ yuémom KOHeuH020 pe3yibmama,

npeosudens 803MONCHOCIU NOTYYUEHUS KOHKPEMHO20 pe3yIbmama npu peueHuu 3a0a4;
ocyuecmensams KOHCMamupyowuil U npo2HO3UPYIOWULE KOHMPOIb NO Pe3Vibmamy u no
cnocoby oeticmeust;

8b10€AMb U POPMYIUPOBAMb MO, YMO YCEOEHO U, YMO HYIHCHO YCBOUMb, ONPEOelsimb
Kauecmeo U ypo8eHb YCBOEHUS,

KOHYEHMPUpo8amsy 800 01 NPeoOOleHUs. UHMEIEeKMYANbHbIX 3ampyOHe Ul U PU3UYecKux
npensimcmeut;

Kommynuxamuenwvie YY/[

Odyuarowuiica nayuumcs:

A

A

OpPTraHHU30BBIBATh YU€OHOE COTPYAHHUECTBO U COBMECTHYIO JESATEIBHOCTh C YIUTETIEM H
CBEPCTHUKAMMU: ONPENENIATh eI, PaCIpeneisTh QyHKINN U POJId YYACTHUKOB;
B3aMMOJICICTBOBaTh M HAXOAWTH 00IIME CrOcoObl paboThl; paboTaTh B TpyIIE:
HaxOJWTh OOIIee pEIIeHNue W pa3peniarb KOH(IMKTHI HA OCHOBE COTJIACOBAHMSI TIO3UITUI 1
yuéTa UHTEPEeCcOB; CIYIIAaTh MApTHEPA; (HOPMYIUPOBaTh, APTYMEHTUPOBATh M OTCTauBaTh
CBOE MHEHUE;



> - > -

MIPOTHO3UPOBATH BOZHUKHOBEHUE KOH(IMKTOB IIPU HATHYUHU PA3HBIX TOUEK 3PEHUS;
pazpemiarb KOHQIUKTH HA OCHOBE y4€Ta HHTEPECOB U MO3UIIMIA BCEX YUaCTHUKOB;
KOOPAMHUPOBATH U MPUHUMATh PA3JIMYHbIE MO3UIMU BO B3aUMOACHCTBUY;
apryMEHTUPOBATh CBOIO MO3ULUIO U KOOPAMHUPOBATH €€ C MO3UIUAMHU TapTHEPOB B
COTPYIHUYECTBE MPHU BHIPAOOTKE OOIIETO PEIICHUSI B COBMECTHOM JEATEIHHOCTH.

Obyuarowguiica noayuum 603MONCHOCHIb HAYYUMbCA:
A Odeticmeosamb ¢ yuemom nozuyuu Opy2o2o u ymems Co2naco8bléams C80U OelCmausl,
A yemanasnusamo u noodepicusanmsv HeodXo0UMble KOHMAKMyvlL ¢ OpyeUMuU 1i00bMi, 61d0es

HOpMamu U MexXHUKOU 00ujeHUsL.

Ho3nasamenvnuvie YY/[

Ooyuarowuiica nayuumcs:

CaMOCTOSITEIIEHO BBIJICISATH U (DOPMYITHPOBATH MMO3HABATEILHYIO IIEITh;

HCIIONIb30BaTh 001ME MPUEMBI PEILICHUS 3a]1ay;

MPUMEHSATH [IPABUJIA U TI0JIb30BATHCA UHCTPYKLIUAMH U OCBOCHHBIMU
3aKOHOMEPHOCTSIMH;

OCYILECTBIIATh CMBICIIOBOE UTEHUE;

CO3/1aBaTh, MPUMEHSTH U MPE0OPa30BBIBATH 3HAKOBO-CUMBOJIMYECKHE CPE/ICTBA,
MOJIENIM U CXEMBI JJIs PELICHUS 3a]1a4;

CaMOCTOSITENIbHO CTaBUTh 1I€JIH, BHIOMPATh U CO3/1aBaTh AJITOPUTMBI AJIs1
pelIeHrs y9eOHBIX MaTEMaTHIECKUX TPoOiIeMm;

MMOHUMAaTh CYIIHOCTh aITOPUTMUYECKUX MPEANMCAHUN U YMETh JIEMCTBOBATH B
COOTBETCTBHHU C MPEIOKEHHBIM aJITOPUTMOM;

MOHMMATh M UCII0JIb30BaTh MAaTEMaTUYECKHUE CPECTBA HAMNIITHOCTU (PUCYHKH,
YepTEeXKH, CXEMBI U p.) IS WIUTFOCTPALlUU, HHTEPIPETaIUH,
apryMeHTalllH;

HaxOJWTh B Pa3IMYHBIX HUCTOYHUKAX HHGPOPMAIIUIO, HEOOXOTUMYIO IS
pelleHrs MaTeMaTH4ecKUuX MpoOieM, W MPEeACTaBIsATh €€ B
MOHATHOM (hopMe; MPUHUMATH PEIICHNUE B YCIOBHUSIX HETIOJHOW U U30BITOYHOM, TOUHON U
BEPOSTHOCTHON MH(OpMAIIHH;

Odyuarowuiica noayyum 603MOHCHOCHb HAYUUMbCA:

A

A

A

A
A

VCMAHABIUBAMb NPUHUHHO-CILEOCMBEHHbIE CB53U,; CIPOUNDb TOSUHLECKUE PACCYHCOEHUS,
YMO3aKI0YeHUsl (UHOYKmMUGHble, 0e0YKMUBHbLE U NO AHAN02UU) U 8bIBOOBL,
Gopmuposames yuebHy0 u 00UIenoNb306AMENbCKYIO KOMIEMEeHMHOCMU 8 0biacmu
UCNONIL30BAHUSL UHDOPMAYUOHHO -KOMMYHUKAYUOHHBIX mexHonoeuti (MKT-
KOMNemeHmHOCMu),
8UOeMb aneedopaudeckyro 3a0ayy 8 Opyeux OUCYUNIUHAX, 8 OKDYHCAIOU et HCUSHU,
8b108U2AMb 2UNOME3bL NPU PEeULeHUU YY4eOHbIX 3a0ad U NOHUMAMb He0OX00UMOCMb UX
npoeepKu;

HIAHUPOBAMD U OCYWECEIAMb 0esIMeNbHOCb, HANPAGLEHHYI0 HA peuleHue 3a0ay

UCCe008AMENbCKO20 XapaKmepa,
8b10Upams Haubolee payuoHaIbHble U ddexmusHble CnOCodbI peuenus 3a0ay;
uHmepnpemuposams uHgopmayuu (CmpyKkmypupoeams, nepesooums CHIOWHOU MeKCM 8
maobauyy, npe3eHmosams noay4enHyro ungopmayuio, 8 mom yucie c nomowpvio UKT);
oyeHusams uHopmayuio (Kpumuueckas oyeHkd, OYyeHKa 00CmMoBepHOCMUL);
YCMAanasnueams NPULUHHO-C1e0CMEEHHbIE CE53U, 8bICIPAUBAMb PACCYHCOEHUS,
0006w eHnus,



IIpenmeTHbIe pe3yJibTaThl

Pasznea «Apupmerunkar»

Payuonanvnule yucna
BbInyCKHUK HAYYUTCS:

- CpaBHMBATh U YNOPSAIOUUBATH PAllMOHAIBHBIC YUCIIA,

- BBINOJHATH BBIYUCIICHUSA C PAIMOHAIBHBIMHM YHWCJIAMU, COYETas YCTHBIE M MUChbMEHHbBIE
MIPUEMBbI BBIUMCICHUHN, TPUMEHEHUE KaJIbKYIISATOPA;

-  HUCHOJB30BaTb IOHATHUS M YMEHHUS, CBSI3aHHbIE C IPOMNOPHUOHAIBHOCTHIO BEJIUYHH,
MPOILICHTAMHU B XOJI€ PEIICHMUs] MareMaTUYeCKUX 3ajad U 3a7ad U3 CMEXKHBIX MPEAMETOB,
BBITIOJTHATH HECJIOXKHBIE MPAKTUUYECKUE PACUEThI

- [PUMEHSTH MOHSTHS, CBSI3aHHBIE C IETMMOCTBIO HATYPAJIbHBIX YHUCEI

BbInycKHUK MOJYYHUT BO3MOKHOCTD:
- NO3HAKOMUMBCS C NOZUYUOHHBIMU CUCEMAMU CYUCTEHUsS C OCHOBAHUAMU, OMIAUYHBIMU
om 10;
- yenybumo u pazeums npeocmasierus 0 HamypalbHblX YUCLAX U CEOUCMBAX 0eTUMOCIU,
- HaAyuumovCs UCNONb306aMb NpUEMbl, PAYUOHATUIUPYIOUUE BbIYUCTEHUs, Npuobpecmu
NPUBLIYKY KOHMPOIUPOBAMb 8bIYUCLEHUS, 8bIOUPAS NOOXOOAWULL OIS CUMYAYUU CROCOO.

Heiicmeumensusle yucna
BbINyCKHMK HAYy4YUTCH:
- HCIOJIH30BaTh HAuaIbHbIC IPEACTABICHHUS O MHOXECTBE JICHCTBUTEIHHBIX YHCET,
- BJIQJICTh MOHATHEM KBAJIPaTHOTO KOPHS, IPUMEHSTH €r0 B BEIUUCIICHUSIX;
BbINyCKHUK MOJTYYHT BO3MOKHOCTh:
- pazeumv nNpeocmaegieHue O 4Yucie U HUCLOBbIX CUCMEMAX Om HAMYPAIbHbIX 00
0eticmeUmMenbHbIX YUCe, O POTU BbIYUCTICHUN 8 Yel08eYeCKOU NPAKMUKe;
- pazeumv U yenyoums 3HAHUSL O  OeCAMUYHOU 3Anucu  OeluCMEUMENbHbIX — YUcel
(nepuoouueckue u Henepuoouyeckue Opoou).

H3mepenus, npubnuiicenus , OueHKuU
BorinycKHMK HAy4YHUTCS:

- UCTIONIb30BaTh B XOJE PEIICHHS 3aJa4 JJIEMEHTapHbIC TPEICTABICHUS, CBSI3aHHBIC C

MPUOTMKEHHBIMUA 3HAYCHUSMU BEJTMYHH.
BbINyCKHHK MOJYYUT BO3MOKHOCTD:

- NOHAMDb, YMO YUCTIO8ble OAHHble, KOMOpble UCNONb3VIOMCA Ol XapPaAKMepUCmuKu 00bekmos
OKpydHCaowe2o Mupa, A6IAI0MC NPEUMYULeCIMBEHHO NPUOTUNCEHHbIMU, YMO NO 3ANUCU
NPUOTUINCEHHBIX 3HAYEHULL, COOEPAHCAWUXCA 8 UHMOPMAYUOHHBIX UCHOYHUKAX, MONCHO
Cyoums 0 NO2PeUHOCMU NPUOTUNCEHUS,

- NOHAMb, YMO NOSPEUHOCMb Pe3YIbIMama 6bIYUCIeHUs OO0JICHA Oblmb cousmMepuma ¢
NO2PEUHOCMbIO UCXOOHBIX OAHHBIX.

Anzeopauueckue gviparcenus

BbpInyCKHMK HAy4YUTCS:

- ONEpHpOBaTh MOHATUAMH "TOXAECTBO", "TOXIEeCTBeHHOe mpeoOpa3oBaHue", pelars 3aj1aud,
coziepxaiire OyKBeHHbIe JaHHbIE, padoTaTh ¢ hopMyaamu;

- OIIEPUPOBATH NOHATUAMH "KBaJApPaTHBIA KOPEHB'", IPUMEHATD €r0 B BBIYUCIICHUSX;

- BBINOJIHATH NPeoOpa3oBaHUE BBIPAKEHUH, COAEPIKALIUX CTENEHU C LEIbIMU IOKa3aTelsiMu U
KBaJIpaTHbIE KOPHH;

- BBIIOJHATH TOXKJECTBEHHBIE MPEOOpa30BaHUSl PALlMOHAJIBHBIX BBIPAXXEHHH Ha OCHOBE MPaBUI
JeCTBUI HaJl MHOTOWJICHAMH U alNreOpandyecKuMu IpOOsiMU;

- BBIMIOJIHSATH Pa3JIOKEHNE MHOTOYWIEHOB HA MHOXKHTENH;

- NPHUMEHATh NPEoOpa3OBaHUs BBIPAKEHUH U PELICHHS DPA3IUYHBIX 33/a4 U3 MaTeMaTHKH,
CMEKHBIX ITPEIMETOB, U3 PEAJbHON IIPAKTHKH.

BbIyCKHUK MOJYYHUT BO3MOKHOCTh HAYYHMThCS:



- BLINONHAMb MHO20ULA208ble NPeoOPA306AHUL PAYUOHALLHBIX BbIPANCEHULl, NPUMEHAA WUPOKUL
HAbop cnocobos u npuémos;
- NPUMEHAMb MOXHCOeCmBeHHble Npeodpas0sanus OJisl peueHus 3a0ad U3 pasiuidHblx pazoenos

Kypca.

Ypasnenua

BbInmyCKHHK HAYYHTbCH:

- pemiarb OCHOBHBIE BHUJbl PAlUOHAIBHBIX YPAaBHEHHUW C OJHOM IIEPEMEHHOM, CHCTEMBI ABYX
YPAaBHEHHUH C IByMsl IEPEMEHHBIMU;

- IPUMEHATh AHAIUTHYECKUN U TpapUUecKuil A3bIKU JJIs1 MHTEPIPETALUU TOHATHHA, CBA3aHHBIX C
MIOHATUEM YPAaBHEHUS, AJIS PEIUEHUS YPABHECHUM U CUCTEM YPABHECHHI;

- IIOHUMAaTh YPaBHEHHE KaK BAKHEHIIYI0 MAaT€MaTUYECKYI0 MOJEIb I OINMCAaHUsA U HU3Y4CHUS
pa3sHOOOpa3HbIX pealbHBIX CUTYalUi, pelIaTh TEKCTOBbIE 3aJja4M anreOpanyecKuM METO0M;

- IPOBOAWUTH IMPOCTEUIINE HCCIEAOBAHMS YPAaBHECHUH W CUCTEM YPABHEHUH, B TOM YHCIE C
IIPUMEHEHUEM TpapUuecKuX MpeACTaBICHUN ( ycTaHaBJIMBaTh, UMEET JIM YPAaBHEHUE WUJIM CUCTEMA
YpaBHEHUH pEILIEHUs, €CIIU UMEET, TO CKOJIBKO U IIp.)

BbIyCKHHK IOJYYHUT BO3MOKHOCTD:

- UCNONb306aMb  WIUPOKUL CHEKMp CNeYUalbHbIX NPUEMOS peuleHus YPAeHeHUuu U cucmem
VpaBHeHull;, YBEepPEeHHO NPUMEHAMb annapam YpPasHeHuul U HepaeeHcms Oasi  peuleHus
PAa3HOO0PA3HbIX 3a0ay U3 MAMEMAMUKU, CMENCHBIX NPeOMemos, pealbHOU NPAKMUKU

Hepagencmea

BbINyCKHUK HAYYHTHCS

- MOHMMAaTh TEPMHUHOJIOTHIO M CHMBOJIMKY, CBSI3aHHBIC C OTHOIICHHEM HEPaBEHCTBA, CBOWCTBA
YHCIIOBBIX HEPABEHCTB;

- pemiarb JMHEWHBIC HEPABEHCTBA C OJHOW IMEPEMEHHOW W HMX CHCTEMBI; pellarTh KBaJpaTHbIC
HEpaBEHCTBA C ONIOPOH Ha rpadUUecKue MPeICTaBICHUS;

BbInycKHUK MOJYYHUT BO3MOKHOCTD:

- 0c60UMb PA3ZHOOOPA3HbIE NPUEMBL DOKA3AMENLCTNEA HEPABEHCME,

- npumeHsms epaguueckue npeocmasieHust 0isi UCCIEe008AHUSL HEPABEHCMS, CUCTEM HEePABEHCMS,
cooeporcaujux OyKeeHuvie Kodppuyuenmol.

- NpUMEHAMb annapam HepaseHcmea OJisi peuleHuss PA3HOOOPA3HbIX MAMeMamuiecKux 3aoad,
3a0a4 U3 CMENCHLIX NPEOMeMos8 U NPAKMUKU.

Pasnen «@yHkuumn»

Yucnoevle muodrcecmea

BbInycKHUK HAY4YUTCS:

- IOHUMATh TEPMUHOJIOTHIO U CUMBOJIUKY, CBA3aHHBIC C MOHATHEM MHOXKECTBA, BBIITOJHSTh
oTiepaIy HaJl MHOXECTBAMH,

- HCITOJIb30BaTh HAYAJILHBIC MTPEJICTABICHHUS O MHOXKECTBE JCHCTBUTEILHBIX YHCEI.

BbInycKHUK MOJYYHUT BO3MOKHOCTD:

- pazeueams npeoCmasieHue 0 MHOMCEeCMEax,

- paszeueamv NpeocmasieHue O YUcie U YUCI0BbIX CUCMeMax Om HAMYPAIbHbIX 00
0eliCmEUMeNbHBIX YUCET, O POTU BbIYUCTIEHUL] 8 NPAKIMUKe;

- passusamo u y2youms 3HAHUSL O OeCAMUUHOU 3aNUCU 0eUCMBUMENbHBIX Yucel (nepuooudeckue u
Henepuoouueckue opoou).

Yucnoewvie hynkyuu

BbInyCKHUK HAYYUTCS:



- TOHWMAaTh W WCIOJB30BaTh (YHKIIMOHAJIbHBIC MOHSITHS, SI3bIK (TEPMHUHBI, CHUMBOJIUYECCKUE
0003HaYeHU);

- CTpouTh TpaduKU dIIeMEHTapHBIX (YHKIIMH, HCCIEAOBaTh CBOWCTBA YHUCIOBBIX (DYHKIIUN Ha
OCHOBE M3yUYEHHUS MMOBEICHUS UX rPpa(uKoB;

- TOHMMaTh (DYHKIUIO KaK BAKHEHIIYI0O MATEMAaTHYECKYI0 MOJAETh JUIsl OMHCAHHS IPOIECCOB U
SIBICHUI OKPY)KAIOIIETO MUPA, IPUMEHATh (YHKIIMOHATIBHBIHN S3bIK IS OTIUCAHUS M UCCIICIOBAHUS
3aBUCHMOCTEH MKy (PU3NICCKUMU BEITMINHAMH.

BbInyCKHUK MOJTYYHT BO3MOKHOCTh:

- mPOBOOUMb UCCNIE008AHUS, C6A3AHHbIE C U3YYEHUeM CBOUCMSE (QYHKYul, 6 mom uyucie ¢
UCNONb306AHUEM KOMNbIOMEPA, HA OCHOBE 2PAPUKO8 U3VUEHHBIX (DYHKYULL CIoums Oojiee ClLOdCHble
epaguru (Kycouno-3adannvie, ¢ "svikoromeimu" moukamu u m. n.);

- UCNONb308aMb  (YHKYUOHANbHbIE NPeOCMmAasieHus U Ccolucmea @yHKyull Oisl  peuleHus
Mamemamuyeckux 3a0a4 U3z pasiuiutslx pasoenos Kypca.

Paznen «UuciaoBblie MOCJIeI0BATEILHOCTH

Apucpmemuueckue u cecomempuueckue npozpeccuu

BbINyCKHMK HAYy4YUTCH:

IIOHUMAaTh U UCII0JIb30BAaTh A3BIK HOCJICI[OBaTeJH)HOCTeI\/JI (TepMI/IHI)I, CHUMBOJIMYCCKUEC O603H3,‘~I€HI/I$I);
- OPUMEHATHh (OpPMYJbl, CB3aHHBIE C apU(PMETUUYECKOM M T'€OMETPUYECKOH HporpeccusMu, U
armapar, c(opMUpPOBaHHBIH NP N3YYECHUH JPYTUX PA3IEIIOB Kypca, K PEHICHHUIO 3aj1a4, B TOM YHCIIe
C KOHTEKCTOM M3 PEAIbHOU KU3HHU.

BBINYCKHUK MOJIYYUT BO3MOKHOCTD HAYYHUThCSH:

- peutamo KOM6MHMpO6ClHHbl€ 3a0ayqu ¢ NPpUMEHEHUEM @Op]l/ly]l N-2o unena u CYyMMbl nnepeblx YjleHo6
apugmemuyeckoli U 2eoMempuiecKkol npozpeccull, NPUMeHss npu SMmom annapam ypasHeHutl u
HepaseHcmes,

- NOHUMAMb APUPMEMUYECKYIO U 2e0MEeMPUYECKYI0 NpO2pPeccul Kak @YHKYuu HAmypaibHo20
apeymenma, ces13bl8ambsb ApUGMemuyecKyro npocpeccuro ¢ TUHeUHbIM POCIOM, 2eOMEMPUYECKYIO - C
9KCNOHEHYUATIbHBIM POCTNOM.

Pasznesn «BeposiITHOCTD M CTATHCTHKA)»

Onucamenvhas cmamucmuKa

BbINyCKHUK HAYYUTCS:

- KCTOJIB30BAaTh MPOCTEHIIIUE CITOCOOBI MPEJICTABICHUS M aHAJIN3a CTATUCTUYCCKUX JTaHHBIX.
BbINyCKHUK MOJYYHT BO3MOKHOCTh:

- npuobpecmu NepeOHAYANLHBIN ONbIM OPeAHU3AYUU COOPA OAHHBIX NPU NPOBEOCHUU ONpPocd
00WeCMBEHH020 MHEHUsL, OCYWECMEISIMG UX AHAIU3, NPeOCMAsIsimb Pe3ylbmamsl ONPocd 6 GUoe
maoauysl, OUacpammol;

- HAyuumvCsi RPUBOOUNb COOEPHCAMENbHbLE NPUMEPBL UCNONb3068AHUS OJIsL ONUCAHUSL OAHHBIX.

CJlV'laﬁHble coovtmus u 68eposamHoOCntb

BbpInyCKHMK HAy4YUTCS:

-HaXxOJIUTh OTHOCHUTEJIBHYIO YaCTOTY M BEPOSITHOCTh CIIy4aiHOTO COOBITHSI.

BBINYCKHMK MOJYYUT BO3MOKHOCTD:

-npuobpecmu  Onvlm NPo6eoeHuUs CAYYAUHBIX IKCNEPUMEHMO8, 6 MOM Hucie ¢ HOMOWbIO
KOMNbIOMEPHO20 MOOENUPOBAHUS, UHMEPNPEeMAayuu ux pe3yibmamos.

Komounamopura

BbInyCKHUK HAYYUTCS:



-peniarh KOMOMHATOPHBIE 3a/1a4M HA HAXOXKICHUE YnCIa 0ObEKTOB HIIM KOMOMHAIIH.
BbINyCKHUK MOJTYYHT BO3MOKHOCTh:
-HAYYUMbCS HEKOMOPLIM CREYUATIbHBIM NPUEMAM PeUeHUsl KOMOUHAMOPHBIX 3A0ay.

demernmol RPUKIAAOHOU MAMEeMaAMUKU

BbInycKHUK HAYYUTCS:

- HCIOJB30BaTh B XOJE pEIICHHS 33Jad d3JCMCHTApHBIC IPEJACTABICHUS, CBS3aHHBIC C
MpUOTMKEHHBIMHA 3HAYCHUSIMY BEITUUHH.

BbINMyCKHUK MOJYYHT BO3MOKHOCTD:

- NOHAMb, YMO YUCIO8ble OaHHble, KOMOpble UCHONb3YIOMC O/ XAPAKmepucmuku o00bekmos
OKpYIICAIOWe20  Mupa, SGIAIOMCI  NPEeUMYWEeCMEEHHO NPUOTUNCEHHLIMU, YMO NO  3ANUCU
NPUOTUICEHHBIX 3HAYEHUL, COOePAHCAUUXCS 8 UHPOPMAYUOHHBIX UCHOYHUKAX, MOICHO CYOUMb O
no2peutHoCmu NPUOIUNCEHUSL

- NOHAMb, YMO NOSPEUWHOCHb pPe3YIbMama GblUUCIeHUll OO0JJCHA Oblmb  cousmepuma ¢
NO2PEUHOCIbIO UCXOOHBIX OAHHbIX.

Coaep:xanue yueOHOro npeamera

1. Kpaaparuunas pynkuus (224)

Oyukuus. CoiictBa dynkumii. KBagparusiii TpexuieH. Pa3noxkenue KBagpaTHOTO TpEeXWieHa Ha
MHOkuTem. OyHknus y = ax2 + bx + ¢, ee cBolictBa u rpaduk. CreneHHast QyHKITHSA.

OcHOBHAas I €Jb— PACHIUPUTH CBEICHHUS O CBOMCTBAX (DYHKIM, O3HAKOMUTH YYaIIUXCS CO
CBOMCTBaMH U rpa)KOM KBaAPATUIHON (PYHKITHH.

B Hauane TeMbl cucteMaTu3upyoTces cBeeHus 0 pyHKIMIX. [IoBTOPSIOTCS OCHOBHBIC TOHATHS:
(byHKIMS, apryMeHT, o01acTh onpezenenus GyHKIuu, rpaduk. JlatoTcs NOHATHS 0 BO3pAaCTaHUU U
yOBbIBaHUM (PYHKIIMH, TPOMEXKYTKaX 3HAKOMOCTOSAHCTBA. TeM caMbIM co3ziaeTcst 0a3a /sl yCBOECHUS
CBOMCTB KBaJIpaTUYHOW U CTETNIEHHON (PYHKIIMMH, a TaKkKe JJIs JaJIbHEHIIEero yriiyOneHus
(GYHKIMOHAIBHBIX NPEACTABICHUN NPH H3y4EHUH Kypca anreOphl U Hayasl aHaju3a.

HOI[FOTOBI/ITGJ'H)HI)IM maromM K M3y4CcHHIO CBOICTB KBa)IpaTI/ILIHOI\/JI q)YHKHI/II/I ABIISICTCS TAKXKC
PacCMOTPCHUC BOIIPOCAa O KBAIPAaTHOM TPEXHJICHEC U €T0 KOPHIX, BBIACICHUN KBaJIpaTa ABYYJICHA U3
KBaApaTHOTO TPEXYJICHA, PA3JIOKCHUUN KBAAPATHOTO TPEXYJICHA HA MHOXUTCIIH.

N3yuenue kBajpaTUyHON (GYHKIIMN HAUMHAETCS C pacCCMOTPeHMs (DYHKIIMU y = aXx2, ee CBOMCTB U
ocobeHHOCTEH rpaduka, a TakKe JPYruX YaCTHBIX BUJOB KBaPaTHYHON (DYHKIIUH —

GyHkumit y = ax2 + b, y = a (x - T)2. DTH cBeieHHs HCIIONIB3YIOTCS TIPU U3YYCHUHU CBOMCTB
KBaJlpaTuyHON (PyHKIMH 00111ero Buaa. BaxkHo, 4TOOBI yualuecs MoHsUIM, 4YTO Tpapuk

¢byHKIMHU y = ax2 + bx + ¢ MOXeT ObITh MOJy4eH U3 rpaduka QyHKIMH y = aX2 C MOMOILBIO ABYX
napasuienbHbIX nepeHocos. [Ipuemsl nocrpoenus rpapuka GpyHkuuu y = ax2 + bx +

C 0TpabaTHIBAIOTCS HA KOHKPETHBIX npuMepax. [Ipu aTom ocoboe BHUMaHHE ClIEAYeT YAETUTh
(OPMHPOBAHUIO Y yUAIIUXCSl YMEHHS YKa3bIBaTh KOOPIUHATHI BEPIIHHEI TapadoJIbl, €€ 0OCh CUM-
METPUH, HallpaBJICHUE BETBEH MapaloIIbl.

[Ipu u3ydenuu 3ol TeMbl AalibHENIIIEe pa3BUTHE TIOIyYaeT YMEHHE HaXOIUTh M0 IrpaduKy
MIPOMEXKYTKH BO3PACTaHUA U YObIBaHUA (DYHKIIMHU, a TAKXKE IPOMEKYTKH, B KOTOPBIX (PYHKIUSI
COXpaHsIeT 3HaK.

VYuaiuecst 3HaKOMSTCSI CO CBOWCTBAMU CTENIEHHON (PYHKIIMHU Y = XN MPH YETHOM U HEYETHOM
HaTypaJbHOM ITOKa3aTeJIC II. BBO}II/ITCH IIOHATHUEC KOPHA MI-OM CTETIEHH. y‘-IaHH/IeCﬂ JOJIZKHBI
TMOHMMATh CMBICI 3amuceii Buaa V-27, V81. OHH MOTydaroT IPeCTaBICHHE O HAXOXKICHHH
3HAYEHHU KOPHS C MOMOIIBIO KAIBKYISITOPA, IPUYEM BBIPA0OTKA COOTBETCTBYIOIIMX YMEHHI HE
Tpedyercs.

2.YpaBHeHUS U HEPABEHCTBA € 0HOI mepeMeHHOM. (144)



OcHoOBHasl 11eJIb — CHCTEMAaTH3UPOBATh U 000OIIUTE CBEICHUS O PEIICHUH ENBIX U APOOHBIX
palnMoHaIBHBIX YPABHEHUH C OHOM MEpEeMEHHON, C(hOPMHUPOBAThH YMEHHE pelllaTh HEPABEHCTBA
Buma ax2 + bx +¢> O mwm ax2 + bx + ¢ <O, raoe a # 0.

B 51011 Teme 3aBepiiaeTca U3ydeHUe palioOHaIbHbIX YPABHEHUM C OJJHOM NIepeMeHHOM. B cBsi3u ¢
3TUM MPOBOAUTCS] HEKOTOPOE 0000IIeHHE U yryOJieHne cBeieHri 00 ypaBHEHUsIX. BBoasITCS
MOHSATHUSA LEJIOT0 PallMOHAIBHOTO YPAaBHEHHUS U €T0 CTEIECHU. Y Yallluecs: 3HAKOMATCS C pELIEHUEM
YpaBHEHUH TPEThEU CTENEHU U YETBEPTOM CTEIEHU C ITOMOIIBIO PA3JTI0KEHUSI HA MHOXKUTEIU U
BBEJICHUSI BCIIOMOTaTeJIbHOM ITepeMEHHOI. MeTo pelieHrs] ypaBHEHU ITyTEM BBEICHUS
BCIIOMOTaTEIbHBIX MIEPEMEHHBIX OY/IET IMIMPOKO HUCTIOIB30BATHCA B IalIbHEUIIIEM TPHU PELICHUN
TPUTOHOMETPHUUECKHUX, JIOTAPU(PMUUECKUX IPYTUX BUAOB ypaBHEHUM.

Pacumpsrorcest cBeieHus 0 peleHUH IPOOHBIX pallMOHAJIBHBIX YPaBHEHUH. Yyaliyuecs 3HaKOMSITCS
C HEKOTOPBIMU CIIELIMAJIHBIMY TPUEMAMHU PEIICHUS TAKUX YPABHECHUM.

dopMupoBaHHE yMEHHI pemarh HepaBeHCTBa BUa ax2 + bx + ¢ > 0 i ax2 + bx + ¢ <0, rne a
# 0, OCyILECTBIISETCS C OTIOPO Ha BBEICHHS O Tpaduke KBagpaTHYHON (HYHKIMHU (HArpaBiIeHNE
BETBEH MmapadoIibl, ee pacioiIoKeHHe OTHOCHTEIBHO 0cH OX).

Yuyamnuecs: 3HaKOMSITCSI C METOJIOM HHTCPBAJIOB, C IIOMOIIIBIO KOTOPOI'o pC€IIar0TCA HECIIOXKHBIC
palrOoHaJIbHBIC HCPABCHCTBA.

3.YpaBHeHHs U HEPAaBEHCTBA C ABYMs NepeMeHHbIMU (174)

OcHoBHasl 11€JIb: BIpadOTaTh YMEHME PelllaTh POCTEUILINE CUCTEMBI, COJIEPKALIUE YPABHEHHE
BTOPOM CTENEHH C JBYMS IEPEMEHHOE U TEKCTOBBIC 3a]]a4M C IOMOIIBIO0 COCTABICHUS TaKUX
CUCTEM.

B nanHoll TeMe 3aBepiuaeTcs U3y4yeHUEe CUCTEM YPaBHEHHH C IByMs iepeMeHHbIMU. OCHOBHOE
BHUMAHHE YIEIISIETCA CUCTEMAM, B KOTOPBIX OJIHO U3 YPABHEHHI NIEPBOM CTEIEHU, a IPYTO€ BTOPOM.
W3BecTHBIN yyammMces crioco0 MOJACTaHOBKHM HAXOAUT 37IECh JalibHEHIIIee IPUMEHEHHE U
MO3BOJISIET CBOAMTH PELIEHUE TAKUX CUCTEM K PELICHHUIO KBaJPaTHOIO YPaBHEHHS.

O3HakoMJIEHUE y4YalIuXxcs ¢ IpUMepamMu CUCTEM YPaBHEHHH C IByMsl IEPEMEHHBIMH, B KOTOPBIX
00a ypaBHEHUS BTOPOM CTENEHHU, JOJKHO OCYIIECTBISATHCS C JOCTATOYHONW OCTOPOXKHOCTBIO U
OTPaHUYUBATHCS MPOCTEUITUMU TIPUMEPAMH.

[IpuBreyeHne N3BECTHBIX YJaLIUMCS IpapUKOB IT03BOJISIET TPUBECTH MPUMEPHI TPaPUUECKOr0o
peieHust cucteM ypaBHeHUH. C moMoIbio rpaduiecKux MpeicTaBIeHUuil MOKHO HaIIsHO
II0Ka3aTh Y4allUMCsl, YTO CUCTEMBI JBYX YPAaBHEHUH C IBYMS IIEPEMEHHBIMU BTOPOM CTEIIEHU MOTYT
HUMETh OJIHO, ABA, TPU, YETHIPE PELICHUS WU HE UMETh PELICHUN.

Pa3zpabGoTanHblii MaTeMaTHYECKHI anmapaT M03BOJIIET CYIIECTBEHHO PACIIUPUTD KIIacc
COJZIEpKATEIBbHBIX TEKCTOBBIX 3a/1a4, PEIIAEMBIX C IIOMOLIBIO CUCTEM YPAaBHEHUU.

H3y‘-I€HI/I€ TEMBI 3aBCPIIACTCA BBCACHUCM MOHSTHM HCPaBCHCTBA C ABYyMs IICPEMCHHBIMU U
CHUCTCMbI HCPABCHCTB C IBYMSA ICPCMCHHBIMU. CBC,Z[CHI/ISI (O) rpa(blzncax ypaBHCHI/Iﬁ C ABYyMA
MNEPEMEHHBIMU HUCITOJIB3YIOTCA IMTPHU UILTIOCTPAIIM MHOXECTB peI_HeHI/Iﬁ HEKOTOPBIX HpOCTGﬁH.IHX
HCPABCHCTB C ABYMs ICPEMCHHBIMU U UX CUCTCM.

4. Ilporpeccun (154)

Apudmernueckas 1 reomeTpuyueckas nporpeccuu. @opMyssl -To YWieHa U CYMMBI
MEPBBIX 1 WIEHOB Iporpeccuu. beckoHeyHo yOpIBaroIasi reoMeTpuyecKas porpeccus.

OcHoBHas OCJIb — AaTh IMMOHATHA 00 apH(I)MeTquCKOﬁ u FCOMCTpH‘-ICCKOfI MPpOrpeCCusiax Kak
YHCJIOBBIX IMOCICAOBATCIIBHOCTAX ocoboro BUaA.

[Ipu uzydyeHnn TeMbl BBOAUTCS MOHSATUE TIOCIEIOBATEILHOCTH, Pa3bsICHAETCS CMBICT TEPMUHA «n-i
YJIeH NI0CJIeI0BAaTEIbHOCTHY, BEIPa0aThIBACTCsl YMEHUE HCIIOIb30BaTh MHIEKCHOE 0003HAYEHHE.
DTHU CBEJIEHUS HOCAT BCIIOMOTATEIbHbIN XapaKTep U UCIOJIb3YIOTCS ISl U3YUYEHHS
aprupMETHIECKON ¥ TEOMETPUUECKON TTPOTPECCUH.



Pabota ¢ ¢popmynamu N-ro YjeHa ¥ CyMMBI IIEPBBIX 11 WICHOB MPOTrPECCUii, TOMUMO CBOETO
OCHOBHOTI'0 Ha3HAYEHMS, I03BOJIIET HEOMHOKPATHO BO3BPAILATHCS K BEIUUCICHUAM,
TOXJIECTBEHHBIM MTPE0OPa30BaHUAM, PEILICHUIO YPaBHEHH, HEPAaBEHCTB, CHCTEM.

PaccmarpuBaroTcs xapakTepuCTUYECKHUE CBOMCTBA apu(PMETHUECKOM 1 TeOMEeTPUUYECKOM
MPOTPECCUI, YTO MO3BOJISIET PACHIUPUTH KPYT MpelaraeMbIx 3aj1au.

5.2/1eMeHTBhI KOMOMHATOPUKH U TeOPpHH BeposiTHOCcTeH (134)
Kombunaropuoe npasuiio ymHoxkenus. [lepecranoBku, pazmenieHusi, couetanusi. OTHOCUTEIbHAS
4acTOTa U BEPOSTHOCTh CIy4aifHOTO COOBITHS.

OcHOBHasl 11€71b — O3HAKOMMTD YHALIUXCS C MOHATUSAMU IEPECTAHOBKH, Pa3MEILIEHUS, COUETAHUS U
COOTBETCTBYIOIIMMHU (OpMyJIaMHU Ui IOACUYETA UX YHUCIIA; BBECTH IMOHATHS OTHOCUTEIBHOH yac-
TOTBI M BEPOSITHOCTH CIIy4aiiHOTO COOBITHSI.

N3ydeHre TeMbl HAUMHAETCS C PEIIeHUs 3a]]a4, B KOTOPBIX TPeOyeTCsl COCTABUTh TE€ WJIM UHbIE
KOM6I/IH3.I.[I/II/I 3JICMCHTOB U IIOACYHUTATh UX YHUCIIO. Pazbpsacusercs KOM6I/IHaT0pHOG IMpaBuUIIO
YMHOXXEHHUS, KOTOPOE MCIIOJIb3YeTCsl B lajibHEMIIeM IPpU BBIBOJE (POPMYIT JUIS [TOJICUETa YK CIia
MEPECTAaHOBOK, Pa3MEUIEHUI U COYETAaHH.

[Ipu n3yyeHun AaHHOTO MaTepuana HeoOX0MMO OOPAaTUTh BHUMAHHE yUYaIllUXCsl Ha pa3jinyue
MIOHATUH «pa3MeIICHUE» U «COUYeTaHue», cPOPMUPOBATh y HUX YMEHHE ONPENENIATh, O KAKOM BHUJIE
KOMOMHALUI UJET peyb B 3aJaye.

B IlaHHOfI TEMC yHallluECCs 3HAKOMATCA C HAYaJIbHBIMHA CBCACHUSAMUA U3 TCOPHUU BGpOﬂTHOCTefI.
BBO,I[HTCH IIOHATHUA «CJ'Iy‘IElfIHOC CO6BITI/IC)), «OTHOCHUTCJIbHAA 4aCTOTa», «KBEPOATHOCTDb cnyqaﬁHoro
COOBITHS». PaCCManI/IBaIOTCﬂ CTaTUCTUYCCKHI U KIIaCCHUISCKUU MOoAXOAbI K OIIPCACIICHUIO
BCPOATHOCTH cnyqaﬁﬁoro coObITHS. BaxkHo O6paTI/ITB BHUMAHHC ydallIUXCA HA TO, YTO
KJIIaCCUYCCKOC ONPCACICHUEC BEPOATHOCTHU MOXKHO NIPUMCHATDH TOJIBKO K TAKUM MOJCIAM PCaJIbHBIX
CO6BITPII>1, B KOTOPLBIX BCC UCXO/bI ABJIAAOTCSA PABHOBO3MOXHBIMHU.

6. IloBTOopenue (214)

3akperieHue 3HaHUI, YMEHH U HaBBIKOB, MOJTYYEHHBIX Ha ypOKax Mo JaHHBIM TeMaM (Kypc
anredpsl 9 knacca)

TemaTuueckoe IJIAHUPOBAHHE

Ne Tewma paznena KomuuecTBo 4acos o KouTtponbHbie
nporpamMme paboThl

1 KBanparuunasi pyHKIHS. 22 2

2 YpaBHEHHUsI M HEPABEHCTBA C OTHOW ITEPEMEHHOMN 14 1

3 YpaBHEHMSI U HEPABEHCTBA C IBYMsI IEPEMEHHBIMU 17 1

4 ApudmeTrueckas U TeOMeTpUYecKas Iporpeccuu 15 2

5 OneMeHTbl KOMOWHATOPUKU U TEOPHH 13 1

BEPOSITHOCTEM

6 [ToBTOpEHUE 21 2

Htoro 102 9




KanennapHo - rTemarnyeckoe nJiaHUPOBaHHe

No Tema ypoka Konunyec Jlara npoBeneHus
YpPOK TBO
a 9acoB
ITo ITo dakry
IJIaHy
KBagparuunas ¢pynknus (22 4.)

1 OyHKIUS 1

2 OyHKIHS 1

3 | CpoiicTBa QyHKIIHH 1

4 CgoiicTBa GpyHKIIMU 1

5 CgoiicTBa GpyHKIIMH 1

6 | KBagparuslii TpexunieH. Pa3noxkeHrne Ha MHOXXHUTEIH. 1

7 Paznoxxenune kBagparHOro TpexX4eHa HA MHOKHUTEIH. 1

8 Paznoxxenune kBagparHOro TpexX4eHa HA MHOKHUTEIH. 1

9 | PaznoxxeHue KBagpaTHOTO TPEXUWICHA HA MHOXKHUTEIH. 1

10 | Ypok 0600mIeHus Marepraa 1

11 | KouTponbHas pabota Nel «CBoiicTBa GyHKIIHH. 1
KBagpaTHbIil TpEXWICHY.

12 | AHanu3 KOHTPONBbHOM paboThL. [paduk GyHKIHH y=aX?, 1
[ToHsiTHE KBaAPATHYHONW (DYHKITUH.

13 | [Mocrpoenue rpaduxa GpyHKIHN y=ax?, 1

14 | Tpaduxu pyskmuit y=ax’+n g y=a(x—m)?*, 1
AJNTOpUTM IOCTPOEHHSI.

15 | Ipaguku pynxumit y=ax’+n y y=a(x— m)® . 1
ANTropUTM OCTPOEHMUSL.

16 | [loctpoenue rpaduka KBagpaTHIHON PYHKITUH. 1

17 | Iloctpoenue rpaduka KBaApaTHUHON PYHKIINH. 1

18 | [loctpoenue rpaduxa KkBagpaTUUHON PYHKIIUH. 1

19 | Oyukuus y=x". 1

20 | Kopensb n-oif creneHu. 1

21 | CremeHb ¢ palliOHAILHBIM MTOKa3aTesieM. [1oaroroska k 1
KOHTPOJIbHOM paboTe

22 | KorrpompHas padora Ne 2 «KBagparnanas GyHKITHS. 1
CreneHHast QyHKIHS.

YpaBHeHHsI M HEPABEHCTBA C OHOM nepeMenHoi (14 4.)

23 | AHanu3 KOHTPOJIBHOM paboThl. Llenoe ypaBHeHUE U €ro 1
KOPHH

24 | llenoe ypaBHEHHUE U €r0 KOPHU 1

25 | Llenoe ypaBHEHHUE U €T0 KOPHHU. 1

26 | IpoOHBIe parmoHabHBIC YPAaBHEHUS 1

27 | JIpobOHble panioHaIbHbIE YPAaBHEHUS 1

28 | JIpoOHble panioHaIbHbIE YpaBHEHUS. 1

29 | JIpobOHble panvoHaIbHbIE YPABHEHUS 1

30 | JIpoOHbIe palimoHAIbHBIC YPABHEHHUSI. 1

31 | PemeHue HEpaBEHCTB BTOPOM CTETICHU C OHOU 1




MIEPEMEHHOM

32 | Pemenue HepaBEeHCTB BTOPOM CTENICHH C OTHOM 1
MepEMEHHOMN

33 | Pemenue HepaBEeHCTB METOIOM MHTEPBAJIOB 1

34 | Pemienne HEpaBEHCTB METOIOM MHTEPBAJIOB. 1

35 | Hexoropble mpreMbl pEIICHUS IIENbIX YPaBHCHUM. 1
[ToaroroBka K KOHTPOJIBHOM padoTe.

36 | KonrponbHas padora Ne 3 «YpaBHEHHUS 1 HEpABEHCTBA C 1
OJIHOW NEPEMEHHON.

YpaBHeHHsI M HEPABEHCTBA C ABYMs nepeMeHHbIMH (17 4.)

37 | AHanu3 KOHTPOJIBHOHM paboThl. YpaBHEHHUE C ABYMS 1
NIEPEMEHHBIMU U €ro rpapuk

38 | YpaBHEHuUE C IBYMsI IEPEMEHHBIMU H €ro rpaduk 1

39 | I'paduueckuii criocod pernieHus: CUCTEM ypaBHEHHI 1

40 | I'paduyeckuii criocod penieHus CUCTEM YpaBHEHUN 1

41 | I'paduueckuii cnocoO pelieHus: CUCTeM ypaBHEHUN 1

42 | I'padmueckuii ciocoO penIeHus: CHCTEM YpaBHEHHH. 1

43 | PemeHne cucteM ypaBHEHUN BTOPOH CTETIEHU 1

44 | Pemienue cucteM ypaBHEHUH BTOPOM CTETIEHU 1

45 | Pemenue cucreM ypaBHEHUH BTOPOM CTETIEHU 1

46 | Pemenue cucreM ypaBHEHUH BTOPOI CTETICHHU. 1

47 | Pewenue 3a1a4 ¢ IOMOIIIbIO CUCTEM YpaBHEHUHN BTOPOM 1
CTENEeHU

48 | HepaBeHcTBa C JBYMS IIEPEMEHHBIMU 1

49 | HepaBeHcTBa ¢ ABYMS IEpEMEHHBIMH 1

50 | CucreMbl HEPAaBEHCTB C ABYMs IEPEMEHHBIMU 1

51 | CucreMbl HEPAaBEHCTB C ABYMs NIEPEMEHHBIMU 1

52 | Hekotopsle iprueMBbl pelIeHUs] CHCTEM YpaBHEHUI ¢ 1
IByMs iepeMeHHbIMU. [1oAroToBKa K KOHTPOJIBHOI
pabore.

53 | KonrponbHas pabora Ne 4 «YpaBHEHUs! M HEPABEHCTBA C 1
JBYMsI IEPEMEHHBIMI.

ApudmMernyeckasi M reoMeTpudeckas nporpeccun (15 4.)

54 | Ananu3 KOHTpoBHOM padoThl. [locnenoBarensHOCTH 1

55 | IlocnenoBarenbHOCTH 1

56 | Ompenenenue apupMETHYECKOH Mporpeccuu. 1
dopmyra N-ro wieHa apuhMETHIECKON MPOTPECCHH.

57 | Onpenenenue apupMETHYECKON MpOrpeccuu. 1
dopmyra N-ro wieHa apuhMETHIECKON MPOTPECCHH.

58 | dopmyna cyMMBI 71 TIEPBBIX YICHOB apU(pMETHYECKON 1
MIPOTPECCHH.

59 | Apudmernyeckas poOrpeccHs. 1

60 | Pemenwme 3amad. [ToaroroBka Kk KOHTPOJILHOM paboTe 1

61 | KonrponbHas pabora No5 «Apudmerndeckas 1
IPOTPECCUSIY.

62 | AHanu3 KOHTPOJIBHON paboThl. OnpeneicHue 1
reomerpuueckoit mporpeccun. ®opmyna n-ro lusena
T€OMETPUYECKON MPOTPECCHH

63 | Ompenenenue TEOMETPUYECKOM MPOrpeccuu. 1
dopmyna N-ro 4YjieHa TeOMETPUYECKOH MPOTrpeccuu

64 | ®opmyna CyMMBI 7 TIEPBBIX YICHOB T€OMETPHIECCKON 1




pOrpecCHr

65 | dopmyna CyMMBI 71 TIEPBBIX YJICHOB I'€OMETPUUECKOM 1
IIPOrpeccuu

66 | ®opmyna CyMMBI 7 TIEPBBIX YJICHOB I'€OMETPUUECKOM 1
IIPOIPECCHH.

67 | O6o6mmaromuii ypok. Metos MareMaTndecKou 1
uHAYKIMH. [1oaroroBka K KOHTPOJIbHOM paboTre

68 | KorrpompHas padora Ne 6 «l'eomerpuyeckas 1
IpOrpeccus»

DJieMeHTbl KOMOMHATOPUKH U TeopuM BeposiTHocTel (13 4.)

69 | AHanu3 KOHTPOIBHOM paboThl. [Ipumepsl 1
KOMOMHATOPHBIX 3314

70 | Ilpumepsl KOMOMHATOPHBIX 33/1a4. 1

71 | IlepecranoBkH 1

72 | IlepecTanoBKH 1

73 | Pasmemenus 1

74 | PasMmemenus 1

75 | Coueranus 1

76 | Coueranus 1

77 | IlepecranoBku. Pasmemenus. Coueranusi. 1

78 | OTHOCHTENbHAS YaCTOTA CIYyYalHOTO COOBITHS. 1

79 | BepoATHOCTH paBHOBO3MOXHBIX COOBITHH. 1

80 | O6oOmarommii ypox. 1
Crnoxenue u ymMHOKeHue BeposiTHocTel. [oaroroska k
KOHTPOJIbHOW paboTe

81 KontponwHas pabora Ne7 «3neMeHTsl KOMOMHATOPUKHU 1
Y TEOPUH BEPOSITHOCTEN»

IToBTropenue (21 4.)

82 | AHanu3 KOHTPOJIBHOM paboThl. DYHKIIUN U UX 1
CBOMCTBA.

83 | ®yskumu u ux coiictea. [lonroroBka k TMA 1

84 | ®yuknum u ux coictra. [Togroroska k T'MA 1

85 | KBanmparnsriii Tpéxunen. [Tonroroka k 'NA. 1

86 | KBagparuunas ¢pynkuus u e€ rpaduk. [loagroroska k 1
'MA

87 | KBamparuunas ¢pynkius u e€ rpaduk. [logroroBka k 1
'MA

88 | Crenennas ¢ynkums. KopeHs n-oii creneHw. 1
[ToaroroBka k I'MA

89 | Crenennas ¢ynkums. KopeHs n-oii creneHw. 1
ITonroroBka k I'A.

90 | YpaBHEHHs U HEPABEHCTBA C OJHON TIEPEMEHHOM. 1
ITonroroka 'MA

91 | YpaBHEHHUS U HEPABEHCTBA C OHOM IMEPEMEHHOM. 1
[ToaroroBka k I'MA

92 | YpaBHEHHUS M HEPABEHCTBA C JIByMsI IEPEMEHHBIMH. 1
[ToaroroBka k I'MA

93 | YpaBHEHUS U HEPABEHCTBA C JIBYyMS TIEPEMEHHBIMH. 1
ITonroroska k I'A.

94 | Apudpmerndeckas u reoMeTpUdecKas MPOrPECCHH. 1
ITonroroska xk T A

95 | Apudmerndeckas u reoMeTpUdecKas MPOrPEeCCHH. 1




IToaroroska x ' TA

96 | Apudmerndeckas u reoMeTpUIecKas MPOrPECCHH. 1
ITonroroBka xk T A

97 | DneMeHTbl KOMOMHATOPUKH U TEOPUU BEPOSITHOCTEH. 1
ITonroroska xk T UA

98 | DnemMeHTb KOMOMHATOPUKH U TEOPUU BEPOSITHOCTEH. 1
ITonroroska xk T UA

99 | IloaroToBka K UTOTOBOI KOHTPOJBHOI padoTte 1

100 | MToroBasi KOHTPOJIbHasi padoTa 1

101 | UToroBasi KOHTpPOJILHasI padoTa 1

102 | AHanu3 KOHTPOJBLHOM paboThl. ITOTOBBIN YPOK. 1

Hroro 102




