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1. Ilnannpyemble pe3y1bTAThl OCBOCHHSI Y4eOHOI0 IpeaMera.

1.1. JIuuHOCTHBIE B MeETAlPpEeAMETHBIC pE3yJIbTaThI.

JINYHOCTHBIE pe3yJbTaThl.

VY BBeIYCKHUKA OVAVT CHOPMUPOBAHBLI:

OTBETCTBEHHOE OTHOILEHHE K YYEHHIO, FTOTOBHOCTb U CIIOCOOHOCTh K CAMOPAa3BUTHUIO U
caM0o00Opa30BaHUIO Ha OCHOBE MOTHUBAIIMU K OOYyUEHHIO M MMO3HAHUIO, C YUETOM yCTOWUU-
BBIX II03HABATEIbHBIX HHTEPECOB;

LIEJIOCTHOE MUPOBO33pPEHUE, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUsS Ma-
TEMaTUYECKON HAyKH;

KOMMYHHMKATHBHAas: KOMIIETEHTHOCTh B OOILIEHUH U COTPYAHUYECTBE CO CBEPCTHUKAMHU, B
00pa3oBaTeIbHON JeATENbHOCTH;

NpEeACTAaBICHUE O MAaTEMaTHYECKON Hayke Kak cepe 4eloBEUYeCKOH NesTeIbHOCTH, 00
sranax €€ pa3BUTHsA, O €€ 3HAYMMOCTH ISl Pa3BUTHUS LIMBUIIN3ALINY;

KPUTHUYHOCTh MBIIUICHUS, YMEHUE PACIO3HABATh JOTMYECKH HEKOPPEKTHBIE BBICKA3bIBA-
HUS, OTJIUYATh TUIOTE3Y OT (aKTa;

KPEaTUBHOCTh MBILNUICHUS, HHUIIMATHUBA, HAXOJUYUBOCTb, AKTUBHOCTh IIPU PELICHUH aj-
redpanveckux 3ajaad;

yMEHHE KOHTPOJIMPOBATh MPOLIECC U pe3yibTaT yueOHOM MaTeMaTUYECKON IesITelbHO-
CTH;

CIIOCOOHOCTh K 3MOIIMOHAJIbHOMY BOCIIPUSTHIO MaTeéMaTHYe€CKUX OOBEKTOB, 3ajaad, pe-
HIEHUH, pacCyX IECHUM.

MeTal’lpe}IMeTHLIe pe3yJjbTaThl.

V BeITYCKHMKA OVAYT CHOPMUPOBAHBI:

YMEHHE CaMOCTOSITENIbHO OMPENENSITh I[N CBOEr0 OOY4YeHMsI, CTaBUTh U (HOPMYIHUPOBATH
Ui ceOst HOBBIC 3a7jaud B yueOe M MO3HABATEIbHOW NEATEIbHOCTH, Pa3BUBATh MOTHUBBI U
WHTEPECHI CBOCH NMO3HABATEIbHON IESITEIbHOCTH;
YMEHHE CaMOCTOSTENbHO MJIAHUPOBATh MYTH JAOCTHXEHUS IIeJel, 0CO3HAHHO BBHIOMPATH
Hanbosnee 3¢ pekTUBHBIE CIOCOOBI pelleHus YueOHBIX U MO03HABATENIbHBIX 3a/1a4;
YMEHHE OCYHIECTBISATH KOHTPOJb MO pPe3yibTaTy M MO CMoco0y AeHCTBUS Ha YpPOBHE
MPOU3BOJILHOTO BHUMAHUS U BHOCUTh HEOOXOIUMBIE KOPPEKTUBHI;
yMEHHE aJeKBaTHO OLIEHUBATh MPABHJIHBHOCTh WU OMIMOOYHOCTH BBHIMOJHEHUS Y4eOHOH
3a/aud, €€ 00OBEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOXHOCTH €€ pEIICHMUS;
OCO3HAHHOE BJIAJCHHE JTOTHYECKUMHU ACHCTBUSIMU OINpENEIICHUS MOHATUM, 0000meHus,
YCTaHOBJICHHSI aHAJIOTHH, KIacCU(PUKAIIMA HAa OCHOBE CAMOCTOSTEILHOTO BBIOOpA OCHO-
BaHUU U KPUTEPUEB, YCTAHOBJIECHUS POJTOBUIOBBIX CBS3€H;
YMEHHUE yCTaHABJIMBATh MPUUYUHHO-CJIEICTBCHHBIE CBA3H; CTPOUTH JJOTHIECKOE PACCYXK-
JIeHUE, YMO3aKJIIOUEHUE U BBIBOJIbI;
YMEHHUE CO371aBaTh, MPUMEHATh U MPEOOpPa30BBIBATH 3HAKOBO - CHUMBOJHYECKHE CPEIl-
CTBa, MOJIENIU U CXEMBI JJIsl pElIeHHs y9eOHBIX U MTO3HABATEIbHBIX 33/1a4;
YMEHHE OpPraHU30BHIBATh Y4e€OHOE COTPYAHHYECTBO M COBMECTHYIO JEATEILHOCTH C
YYUTEIEM U CBEPCTHUKAMU,
y4ueOHas KOMIIETEHTHOCTh B obactu HCIOJIb30BaHHUS nHGOPMAITMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUM;

NepBOHAYAIbHBIC TPEICTABICHUS 00 UIIEIX U O METOJaX MaTeMaTHUKH Kak 00 yHUBEp-
CaJIbHOM $I3bIKE€ HAYKU M TEXHUKHU, O CPEJCTBE MOJCIUPOBAHUS SIBICHUM U MPOIECCOB;
YMEHHUE BUJETh MAaTEeMaTHYECKYIO0 3a/1aqy B KOHTEKCTE MPOOJIEMHON CUTYaIlUH B JPY-
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FUX JUCUUIJIMHAX, B OKPYKAIOILIEH )KU3HHU;

e YMEHHE HAaXOJWUTh B PAa3JIUYHBIX UCTOYHUKAX MH(OpMAIUIO, HEOOXOAUMYIO JJIsl pelie-
HUS MaTeMaTH4YeCKHX MpoOJieM, U MPEACTaBIATh €€ B MOHATHOH (opme; NPUHUMATH
pellIeHe B yCIOBHUSIX HEMOJHONW M M30BITOUYHOM, TOUHON U BEPOSTHOCTHON HMH(pOpMa-
U,

e yYMEHHE NOHUMATh U UCIOJIb30BATH MATEMATHYECKUE CPEJICTBA HAIISAHOCTH (PUCYHKH,
4epTEeKU, CXEMBI U Jp.) AJIsl UIIIOCTPALUM, HHTEPIIPETALUH, apTYMEHTALINH;

e YMEHHUE BBIJIBUTaTh TUIOTE3bl MPU PEHICHUHM YYEOHBIX 3a/ady U MOHUMATh HEOOXOIu-
MOCTb UX IIPOBEPKHU;

e yYMEHHE NPUMEHSITb WUHIYKTHUBHBIE M JEIYKTHUBHBIE CIOCOOBI pacCyXICHUM, BUIETHh
pa3IM4YHBIC CTPATETUU PELICHUs 3a1ay;

e IIOHMMAaHHUE CYIIHOCTH aJrOPUTMHUUYECKUX MPEANUCAHUN U YMEHHUE JEHCTBOBATH B CO-
OTBETCTBUMU C NPEJI0KEHHBIM AIITOPUTMOM;

e YMEHHE CAMOCTOSITENIbHO CTaBUThH LIEJU, BHIOUPATh U CO3/1aBAaTh aITOPUTMBI JJIs pelie-
HUS Y4eOHBIX MaTeMaTHYECKUX MPOOIIeM;

e  yYMEHHUE IUIAHUPOBATH U OCYUIECTBIISAThH JI€SATEIbHOCTDh, HAIPABJIEHHYIO HA pEIICHUE 3a-
Jlad MCCIIE0BATEIBCKOTO XapakTepa.

1.2. lIpenmeTHbIE pe3yJIbTAThI.

VY BbINYCKHUKA OYyAYT c(hOPMUPOBAHBIL:

1) npezacraBiieHHs O MaTEMaTHKE KaK O METOJIe MO3HAHMS JACHCTBUTEIBHOCTH, TO3BOJISIO-
1IEM OIMCBIBATh U U3y4aTh PEaIbHbIC IIPOLECCHI U SIBICHHUS:

- OCO3HaHME POJIM MaTeMaTUKU B pa3Butuu Poccun u mupa;

- BO3MOXHOCTb IIPUBECTU IPUMEPBI U3 OTEUECTBEHHON M BCEMUPHOM MCTOPUU MATEMATH-
YECKUX OTKPBITUN U UX aBTOPOB;

2) pa3BUTHE YMEHUI paboTaTh C yUeOHBIM MaTeMaTHUYECKUM TEKCTOM (aHAJIN3UPOBATh, U3-
BJIEKaTh HEOOXOAUMYIO MH(OPMALIKIO), TOYHO U TPAMOTHO BBIPa)KaTh CBOM MBICIIU C MPUMEHE-
HUEM MaTeMaTH4eCKOM TEPMUHOJOIMHM U CUMBOJIMKHU, IPOBOAUTH KIACCU(PHUKALUH, JTOIHYECKHE
000CHOBaHHS, JOKa3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPKICHUI:

- ONEPUPOBAHUE MOHATUSAMU: MHOXKECTBO, DJIEMEHT MHOXECTBA, MOAMHOXKECTBO, IPUHA-
JIeKHOCTh, HaXOXKJCHHUE NTepeceyeH s, 00beTMHEHMS TIOAMHOMXECTBA B IPOCTEUIINX CUTYaIUAX;

- pelleHNe CIOKETHBIX 3a/1a4 Pa3HbIX TUIIOB Ha Bce apu(MeTHUECKUe NeHCTBUS;

- IpUMEHEHHE crocola MOMCKa pelIeHUs 3ajaud, B KOTOPOM DPACCYKIEHUE CTPOUTCS OT
yCIOBHS K TPeOOBAHUIO MIIM OT TPpeOOBaHMS K YCIOBHIO;

- COCTaBJICHHME IUIaHA PEIICHUs 3aJaud, BbIIEJICHHE 3TANOB €€ PEIICHUs, UHTEePIpeTaIus
BBIUMCJIUTEIBHBIX PE3YJIbTATOB B 33J1a4€, UCCICIOBAHNE MTOJIyYUEHHOT'O PELICHHUS 3a/1a4H;

- HaXO0KJIeHUE MPOLIEHTa OT YMCIIa, YUCIIA 10 MPOLEHTY OT HEro, HaXOXAEHHsI TIPOIIEHTHO-
IO OTHOLIEHMS JBYX UYHCEN, HaXOXKACHUS MPOLIEHTHOTO CHWKEHUS WM NPOLIEHTHOTO MOBBIIIE-
HUS BEJIMYMHBI,

- pellIeHne JIOTMYECKUX 3a]ay;

3) pa3BuTHE MPEACTABICHUI O YKCIE U YUCIOBBIX CUCTEMAX OT HaTYpaJbHBIX 0 JAEUCTBHU-
TEJNbHBIX YHCEN; OBJIAJICHUE HABBIKAMHM YCTHBIX, IUCbMEHHBIX, HHCTPYMEHTAJIbHBIX BBIUMCIIE-
HUH:

- OMEpHUPOBAHHE TMOHATUSMHU: HATYpallbHOE YHUCIIO, IEJI0€ YMCII0, OOBIKHOBEHHAS IPOOH,
JecATUYHAs JPO0k, CMENIAaHHOE YMCII0, PAIMOHAIBHOE YUCIIO, UPPAIMOHATHHOE YUCIIO;

- HCIIOJIb30BAaHHME CBOMCTBA YHCEN U 3aKOHOB apHU(PMETHUECKHUX OIEpaIHii C YUCITaMH MPH
BBIIIOJTHEHUH BBIUMCIICHHIA;

- UCIOJIb30BAaHUE MPU3HAKOB JEIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJHEHUN BBIYUCICHUN U
pEIICHUH 3a]1a4;

- BBIIIOJTHEHUE OKPYTJICHUS YHCEl B COOTBETCTBUU C IIPABUIIAMU;
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- CPaBHECHHE YHCEIL;

- OLICHUBAHUE 3HAYCHUs KBAIPaTHOI'O KOPHSI U3 ITOJIOXKUTEIBLHOTO LIEJIOT0 YUCIIA;

4) oBnaneHUE CUMBOJIBHBIM SI3BIKOM alreOphl, MPUEMaMU BBINOJIHEHUS TOXKJIECTBEHHBIX
npeoOpa3oBaHuil BBIPAKEHUHN, pEIlIeHUs] YpaBHEHHM, CCTEM YpaBHEHUI, HEPaBEHCTB U CHCTEM
HEPaBEHCTB; YMEHHS MOJICIMPOBATH PealbHbIC CUTYallud Ha A3bIKE anreOpbl, HCCIEI0BATh MO-
CTPOEHHBIE MOJEIM C HCIOJIb30BAHMEM almnapaTta ajreOpbl, UHTEPIPETHUPOBATH IMOJIyYEHHBIN
pe3yJIbTar:

- BBIIIOJIHEHHE HECITIOKHBIX IPe0oOpa30BaHUM AJIs BHIUMCIIEHUS 3HAYCHUH YUCIIOBBIX BbIpa-
JKEHUH, COACPIKALIUX CTEIIEHU C HATypaJIbHbIM II0OKA3aTelIeM, CTEIIEHHU C LIEJIBIM OTPULIATEIbHBIM
IIOKa3aTeseM;

- BBITNIOJIHEHUE HECIOXKHBIX IPeoOpa3oBaHuil LebIX, APOOHO PALMOHAIBHBIX BRIPAXKEHUH 1
BBIP@)KEHUI ¢ KBaJApAaTHBIMH KOPHSAMU; PAaCKpbIBaThb CKOOKH, IPUBOAUTH M1OJ00OHBIE CllaraeMble,
UCTIOJIb30BaTh (POPMYIIBI COKPALICHHOTO YMHOKEHHUS;

- pelIeHME JINHENHBIX U KBAJPAaTHBIX YPAaBHEHU U HEPABEHCTB, yPAaBHEHUI U HEPABEHCTB,
CBOJSILIUXCS K JIMHEHHBIM WJIM KBaJpaTHBIM, CUCTEM YpaBHEHUN U HEPaBEHCTB, U300pa)kKeHUE
pEILIECHUI HEPABEHCTB U UX CUCTEM HA YMCIIOBOU MPSAMON;

5) oBnajxeHue cUCTEMON (PYHKUMOHAJIBHBIX IMOHSATHM, pa3BUTHE YMEHMs HCIOJIb30BaTh
(byHKLIMOHATBHO-TpaUUecKre NPEACTABICHUS JUIsl PELICHHUs Pa3IUYHBIX MaTeMaTHYECKUX 3a-
Jlad, JUIs ONMCAHUS Y aHAJIN3a PEAJIBHBIX 3aBUCUMOCTEH:

- OIIpEZIEICHUE TIOJIOKEHUS TOUKH T10 €€ KOOpANHATaM, KOOPAMHATHI TOYKHU 110 €€ MOJIOXKE-
HUIO HA IIOCKOCTH;

- HaxOX/IeHue 1o rpaduky 3Ha4eHU (QyHKIMU, 00JIaCTH ONpPEeSICHHsI, MHOKECTBA 3HaYe-
HUH, Hylel (QyHKIHH, TPOMEKYTKOB 3HAKOIIOCTOSIHCTBA, MPOMEXKYTKOB BO3pAcTaHUS M yObIBa-
HUS1, HauOOJIBIIETr0 ¥ HAMMEHBIIET0 3HAYeHUS (DYHKIIUH;

- mocTpoeHue rpaduKa JHHEHHON U KBaApaTHIHON (yHKIINH;

- OolepHpoBaHKE Ha 0a30BOM YpOBHE MOHSTUSMU: MOCIIEAOBATENLHOCTh, apu(pmMeTHuecKas
IIPOrpPeECCHs], TEOMETPUUECKAsl TPOTPECCUS;

- UCIIOJIb30BaHUE CBOMCTB JMHEWHOW M KBaJIpaTUUYHOM (QYHKIUI M UX TpaduKOB MpH pe-
HIEHUH 3a]1a4 U3 IPYTUX y4eOHBIX MPEIMETOB;

6) oBiajgeHue npocTeimmumMu cnoco0amMu MpeICTaBICHUS U aHAJIN3a CTaTUCTUYECKUX JIaH-
HBIX; (POPMUPOBAHUE MPEACTABIECHUIN O CTATUCTUUECKUX 3aKOHOMEPHOCTSX B PEAJbHOM MHUpPE U
0 Pa3IUYHBIX CIIOCO0AX UX U3YUYEHMs, O MPOCTEHIINX BEPOSTHOCTHBIX MOJAEIAX; pa3BUTHE yMe-
HUM U3BJIEKaTh WH(OpPMALMIO, MIPEICTABICHHYIO B Ta0NMIlaX, HA AMarpaMMax, rpapukax, Onu-
ChIBATh M aHAJIN3MPOBATh MACCUBBI YHCJIOBBIX JAHHBIX C MOMOIIBIO MOAXOJAIIMX CTaTUCTHYE-
CKHMX XapaKTEpUCTHK, MCIOJIb30BaTh TOHUMAHNUE BEPOSTHOCTHBIX CBOMCTB OKPYXKAIOIIUX SIBJIC-
HUU IIPU IPUHATUY PELICHUN:

- (hopMHpoBaHUE MPEACTABIECHUS O CTATUCTUYECKUX XAPaKTEPUCTHKAX, BEPOSATHOCTH CIY-
4aifHOTO COOBITHS;

- pelleHre IpoCcTeNnX KOMOMHATOPHBIX 3a7a4;

- OTIpe/ieJIeHNEe OCHOBHBIX CTATUCTHUYECKUX XaPaKTEPUCTHUK YHCIOBBIX HAOOPOB;

- OLIEHUBAHUE U BHIYMCIIEHUE BEPOSITHOCTU COOBITHS B MPOCTEHIINX CITydasix;

- HaJIMYME TPEJICTABICHUS O POJIU MPAKTUUYECKU TOCTOBEPHBIX U MAJOBEPOSITHBIX COOBI-
TUH, O POJIM 3aKOHA OOJBIIMX YHCET B MACCOBBIX SIBJICHUSX;

- YMEHHE CpPaBHMBAThb OCHOBHBIE CTATUCTUYECKUE XAPAKTEPUCTHKHU, IOJIy4CHHBIE B IIPO-
L[ecce PELICHNs] MPUKIIAIHOM 3a/1a4i, U3YUYEHHUsI pEeajbHOTO SIBJICHNUS;

7) pa3BUTHE YMEHHMI NMPUMEHATh U3YUYE€HHBIE MMOHATHS, Pe3yIbTaThl, METOBI JUISl PELICHHUS
3a/1a4 MPAKTUYECKOTO XapakTepa M 3aJad M3 CMEXHBIX JUCLHUIUIMH C HCIOJIb30BAHHEM IIpU
HEOOXO/IMMOCTH CIIPABOYHBIX MaTepHajoB, KOMIIBIOTEPA, MOJIb30BATHCS OLEHKOW M MPUKUAKON
IIPU IIPAKTUYECKUX pacyeTax:

- pacrio3HaBaHHE BEPHBIX M HEBEPHBIX BbICKA3bIBaHUIL;

- OLICHUBAHUE PE3YJIbTaTOB BBIYUCIICHUI IIPHU PEILIEHUY NPAKTUYECKUX 3a/1a4;

- BBIIIOJIHEHUE CPABHEHUS YHUCET B PEAIbHBIX CUTYalLIUAX;
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- HCMOJIb30BAHUE YMCIIOBBIX BBIPAKECHUN MPHU PELICHUM MPAKTUYECKUX 3a4a4d W 3a1ad H3
JIPYTUX Y4EeOHBIX MPEIMETOB;

- pelIeHre MPAKTHYECKUX 3a/1a4 C MPUMEHEHUEM MMPOCTEUIITUX CBOMCTB (PUTYD;

- BBITMIOJIHEHUE MPOCTEHIIMX MOCTPOCHUIN M U3MEPEHHUI Ha MECTHOCTH, HEOOXOIUMBIX B pe-
ATLHOM JKU3HU.

7 kiacc.
PanyoHanbpHbIe yncna

BruIyCKHHUK HAy4YUTCS:

* BBINOJIHATH BBIYHUCIECHUS C PALIMOHAJIIBHBIMU YKMCJIAMH, COYETasi YCTHbIE U NUCbMEHHbIE
IIPUEMBI BBIYUCIICHUH, IPUMEHEHUE KAIbKYIISTOPA;

* HCMOJb30BaTh NOHATHUS U YMEHUS, CBS3aHHBIE C PONOPLIUOHAIBHOCTBIO BEJIMYUH, MTPO-
LEHTAMHU, B XO/I€ PELICHUSI MaTEeMAaTUYECKHUX 3a/1a4 U 3a/1a4 U3 CMEXHBIX MIPEIMETOB, BBITIOIHAThH
HECJIOKHbIE IPAKTUYECKUE PACUETHI.

Buinycknux nonyuum 603mooicnocmy:

* HAYUUMbCA UCNONIL308AMb NPUEMDL, PAYUOHATUZUPYIOWUE BbIYUCIEHUS, NpUuobpecmu
NPUBLIUKY KOHMPOIUPOBAMNb BbIYUCTIEHUS, 8blOUPAsL NOOX0OAWULL 0I5l CUMYAYUU CNOCOD.
AnreGpanyecKue BhIPaKEeHUs

BhlIlyCKHHMK HAy4UTCH:

* OIIEPUPOBATh TOHATUSAMHU «TOXKIECTBO», «TOXKIECTBEHHOE MPEoOpa3oBaHUE», pellaTh
3aJa4u, cojieprkaiyre OyKBeHHbIE TaHHbIE; paboTaTh ¢ GOpMylIaMu;

* BBITIOJIHATH MTPE0OPa30BaHus BHIPAKEHUH, COAEPKAIINUX CTETIEHU C HATYpaJbHBIM MOKa-
3aTelieM;

* BBIMIOJIHATH TOKJECTBEHHBIE MPEOOpa30BaHUsl PAllMOHATBHBIX BBIPAKEHUN HA OCHOBE
MPaBHJI ACHCTBHIA HAJl MHOTOWICHAMH M allTeOpandecKuMuU APOOSIMH;

* BBINOJHAThH Pa3j0KEHUE MHOTOUJIEHOB HA MHOKUTEIH.

Buinycknux nonyuum 603mM0cHOCHb HAVYUMBCAL:

* BbINOJIHAMb MHO20UIA208ble NPeodPA308AHUS AN2eOPAUYECKUX BbIPANCEHUU, NPUMEHSA
WUPOKULl HAbop cnocobos8 u NPUEMO8;

* NPUMEHAMb MOHCOECB8EHHblE NPeodPa308anUsl OJis peuleHuss 3a40ad U3 pa3lIUYHbIX pa3-
0enos Kypca.

YpaBHeHUs

BhINyCKHUK HAyUUTCSH:

* pemiaTh JUHEHHbIE YPAaBHEHMS], PALIMOHAIIbHBIE YPABHEHUSI C OAHOM MEPEMEHHOU, CH-
CTEMBI JIByX YPaBHEHHH C IByMs IT€pPEMEHHBIMU;

* IOHUMAaTh YPAaBHEHHUE KaK BAXHEHIIYI0 MaTEMAaTUYECKYIO MOJIEb JUIsl ONIMCAHUS U U3Y-
YEHUs Pa3HOOOPA3HBIX PEAbHBIX CUTYaIluH, periaTh TEKCTOBBIC 3aJ]a4l aareOpandecKuM MeTO-
I0M;

* MPUMEHTH TpaduuecKue MPECTABICHUS U1 MCCIEIOBAHUS YpPaBHEHUM, WCCIEA0Ba-
HUS ¥ PEIICHUS CUCTEM YPaBHEHHH C ABYMS IIEPEMEHHBIMHU.

Buinycknuk nonyuum 603moxcnocmy:

* 061a0emb CHeYUAIbHLIMU NPUEMAMU PeUleHUs. YPAGHEHUI U CUCmeM YPAasHeHUll, yee-
DEHHO NpUMeHAMb annapam ypasHeHuil OJisl peuleHusi pasHoOOPA3HbIX 3a0a4 U3 MAMeMamuKi,
CMEJHCHBIX NPeOMemos, NPAKMUKU,

* npuMeHAms 2paguueckue npeocmagnenus Osl UCCLe008AHUS YPABHEHUl, CUcmeMm
VpasHenutl, cooepicaujux OyKeeHHvle KoaghgduyueHmoi.
OcHoBHBIE OHATHA. YnciioBbIE ) VHKIIMA

BhINyCKHUK HAYIUTCS:

* IOHUMAaTh W UCIOJIH30BaTh (DYHKIIMOHAIBHBIC MTOHITHS U SI3bIK (TEPMHHBI, CHMBOJIHYE-
ckre 0003HAYCHHUS );

* CTpOUTH TpaduK JIUHEHHOU (PYHKIIMU; MCCIICIOBATh CBOMCTBA JIMHEHHBIX (PYHKIIUNA HA
OCHOBE U3YYCHUS MTOBEICHUS UX TPAPHUKOB;




* MOHUMAaTh (PYHKIHIO KaK BOKHEHIIYI0O MAaTEMATHYECKYIO MOJENb IS OMHCAHUS IPO-
IIECCOB U SIBJICHUW OKPY)KAIOLIEr0 MHUpPA, MPUMEHATh (DYHKIIMOHAIBHBINA SI3BIK JUISI ONMHCAHUS U
WCCJICIOBAHMSI 3aBUCUMOCTEH MEXTy PU3NICCKUMU BEITMIMHAMH.

Buinycknux nonyuum 603modicnocmes Hayyumocs:

* IPOBOOUMb UCCNIE008AHUS, CBA3AHHbIE C U3YYeHUeM CEOUCME JUHEUHOU (QYHKYuuU, 8
MOM HUCIe ¢ UCNOIb308AHUEM KOMNbIOMeEPd, HA OCHOBe 2PAUKO8 U3YYEeHHOU QYHKYUU Cmpo-
umo Oonee crodcHvle epapuku (KyYcouHO-3a0aHHble, C «BLIKOJOMBIMUY MOUYKAMU U M. N.);

* UCNONIBL308AMb (PYHKYUOHAIbHBIE NPEeOCMABIeHUs U CBOUCMBA (DYHKYUU OJisl peuleHus
MamemMamuyecKux 3a0ay U3 pasiuiHbix paz0enos Kypcd.

Kombunaropuka

BEINYyCKHUK HAyYUTCS pemiaTh KOMOMHATOPHBIC 3a/1a4K Ha HAXOXKJIEHUE Yrclia 00BEKTOB
WM KOMOUHAITHI.

Buinycknux nonyuum 603M04CHOCHb HAYYUMbCA HEKOMOPLIM CHEYUATbHbIM NPUEMAM
peutenus KOMOUHAMOPHbIX 3a0a.

8 kuace.
JlelicTBUTENbHBIEC YUCIIA.

BBIyCKHUK HAYYUTCSL:

* HCITOJIB30BATh HAYAIILHBIC MTPEICTABIICHIS O MHOYKECTBE JICHCTBUTEIHHBIX YHCET,

* OTIEPUPOBATH MTOHATUEM KBAJIPATHOTO KOPHS, IPUMEHSTh €r0 B BEIUUCIICHUSX.

Buinycknuk nonyuum 603moxcnocmey:

* pazeums npeoCmagieHue 0 Yucie U YUCLO8bIX CUCMEMAX Om HAMYPALbHbIX 00 Oeli-
CMBUMENILHBIX YUCE, O POIU BbINUCTICHUL 8 NPAKIUKE,

* pazeumo u yenyoumo 3HaHus 0 0eCAMUYHOL 3aNUCU OeliCT8UMENbHbIX Yucell (Nepuoou-
yeckue u Henepuoouieckue opoou).

H3mepeHus, NpuOInKEeHHs, OIICHKU

BBINYCKHUK HAYIHTCS:

* HCIIOJIB30BAaTh B XOJ€ PELICHHS 3a/Jay dJIeMEHTapHbIe MPEJCTAaBICHUS, CBSI3aHHBIE C
pUOIMKEHHBIMY 3HAUCHUSIMHU BETHYHH.

Buinycknux nonyuum 603moacnocms:

* NOHAMb, YMO YUCILOBblEe OAHHbLE, KOMOPble UCHONbL3YIOMCA O] XAPAKMePUCMUKY 00b-
EKMO8 OKPYACAIOWe20 MUpd, SIGISIOMCsL NPEUMYWECMEEHHO NPUOIUNCEHHBIMU, YMO NO 3aNUCU
NPUOTUNCEHHBIX 3HAYEHULL, COOPAHCAUSUXCI 8 UHDOPMAYUOHHBIX UCTOYHUKAX, MONCHO CYOUMb O
ROSPEUWHOCIU NPUOTUNCEHUSL

* NOHAMb, YMO NOZPEUHOCTb Pe3VIbMama 6blYUCIeHUll 00IHCHA ObIMb COUsMepUMAa ¢
NOSPEUHOCIBIO UCXOOHBIX OAHHBIX.

Anrebpanyeckre BhIpaXeHus

BhINyCKHUK HAYYUTCS:

* OTIEPUPOBATH TOHITUSMH «TOXKIECTBOY», «TOXKJIECTBEHHOE MPEoOpa3OBaHUE; pelaTh
3a/1a4u, coeprkaiue OyKBeHHbIE TaHHBIE; paboTaTh ¢ (hopMyliaMu;

* BBITIOJTHATH IIPEOOPA30BaHUS BBIPAKCHHH, COIEPIKANTUX KBAAPATHBIC KOPHH.

Buinycknuk nonyuum 603mMoxcHocmb HAYYUMbCA:

* BLINOJHAMb MHO20UIAC08blE NPEe0OPA308AHUSL PAYUOHATLHBIX BbIPANCEHUL, NPUMEHSIS.
WuUpoKuti Habop cnocobos u Npuémos;

* NPUMEHAMb MONCOECBEHHble NPeodPA306ANUsL OISl PEUEeHUs. 3a0ay U3 PA3IUYHbIX Pa3-
0en06 Kypca (Hanpumep, 0Jis HAX0HCOeHUsI HAUDOIbULE2O/HAUMEHbULE20 3HAYCHUSL BbIPANCEHUS).
YpaBHeHUs

BhINyCKHUK HAYYUTCS:

* penraTh OCHOBHBIC BHJIBI KBAJIPATHBIX YPABHCHHM, PAIMOHAIBHBIX YpaBHEHUH C OJHOMN
IIEPEMEHHOM, IPOCTEHIINE CUCTEMBI, COAECPIKALIUE YPAaBHEHHUE BTOPOU CTEIICHY,




* IOHUMAaTh YPAaBHEHHE KaK BAKHEHIIYI0O MaTEMAaTHIECKYIO MOIEIb JIsl ONMCAHUS U U3Y-
YEeHUsI pa3HOOOPA3HBIX PEATBHBIX CUTYAIM, pellaTh TEKCTOBBIC 3a/1a4H alre0pandeckKuM MeTo-
AOM;

* IPUMEHSATH rpaduyecKue MPEACTABICHUS JIJISl MCCICOBaHUSl YPaBHEHUH, HCCIE0Ba-
HUS ¥ PEIICHUS CUCTEM YPaBHEHHU C JBYMSI IEPEMECHHBIMHU.

Buinycknux nonyuum 603moscnocmes:

* 081a0emb CNeYualIbHbIMU NPUEMAMU peuleHUs K8AOPAMHbLIX VPAGHEHUU U Ccucmem
VPABHEeHUl, COOepI’Cauux YPasHeHUue Mopoll Cnenetu,

VBEPEHHO NPUMEHAMb annapam ypasHeHuil 0isl peueHuss pazHo0OpasHbIX 3a0ay U3 Ma-
MEMAMUKU, CMENCHBIX NPEOMENO8, NPAKMUKIL,

* npumenamy epaghuueckue npeocmagieHus Ol UCCIe008AHUS VPABHEHUlU, CUCmeM
VpasueHuil, cooeparcaujux byKkeeHHvle Ko3phpuyuenmol.

OcHoBHbIe OHATHS. YNCIOBBIE QYHKIIMH

BBIyCKHUK HAYYUTCS:

* IOHUMAaTh U UCTOJIH30BaTh (DYHKIIMOHAIBHEIC MTOHITHS U SI3bIK (TEPMHHBI, CHMBOJIHYE-
CKHE 0003HAYCHUS);

* cTpOUTh TpaduK KBAJAPATHYHOW (DYHKIIMM, HCCIIEIOBAaTh CBOWCTBA KBaJIPATHYHBIX
(GYHKIMH HA OCHOBE M3YYCHUS MOBEICHUS UX Tpa(uKoB;

* MIOHUMAaTh (PYHKIMIO KaK BOKHEHIIYI0O MAaTEMATHYECKYIO MOJENb ISl OMHCAHHS IPO-
IIECCOB U SIBJICHUW OKPY)KAIOLIET0 MHpPA, MPUMEHATh (DYHKIIMOHAIBHBINA SI3BIK JUISI ONMHCAHUS U
WCCJICIOBAHMSI 3aBUCUMOCTEH MEX Ty PU3NICCKUMU BEIIMIMHAMH.

Buinycknux nonyuum 603modicnocme Hayuumocs:

* NPOBOOUMb UCCTIE008AHUSL, CBA3AHHBIE C U3YHEHUEeM CBOUCME KEAOPAMUYHOU (YHKYULU,
8 MOM HucClie C UCNOb308AHUEM KOMNbIOMEPA, HA OCHOBE ePAPUKO8 U3YUEeHHbIX (YHKYUL CIpPO-
umo Oonee crodcHvle epapuku (KYcouHO-3A0aHHble, C «BLIKOJOMBIMUY MOUYKAMU U M. N.);

* UCNONIBL308aMb YHKYUOHAIbHBIE NPEOCMABLEHUsL U CEOUCMEA DYHKYUL OISl PEUeHUs.
MamemMamuyecKux 3a0ay U3 pasiuiHsbix paz0enos Kypcd.

HepasencrBa

BBINYCKHWUK HAYIHTCS:

* IOHUMAaTh U MPUMEHITh TEPMUHOJIOTUIO U CUMBOJIUKY, CBSI3aHHBIE C OTHOIIIEHHUEM He-
PaBEHCTBA, CBOKCTBA YHCIIOBBIX HEPABEHCTB;

* pemiath JUHEHHbIE HEPABEHCTBA C OJIHON MEPEMEHHON U UX CHUCTEMBI; peniaTh KBaapat-
HBIC HEPABCHCTBA C OMIOPOW Ha TpapUIeCKHe MPEICTABICHUS;

* IPUMEHSATH anmnapaT HEPaBeHCTB IS PEIISHUs 3a/1a4 U3 Pa3IMYHBIX pa3JIesioB Kypca.

Buinycknux noayuum 603moxcHocmes Hayuumocs:

* PA3HOOOPA3HBIM NPUEMAM OOKA3AMENbCMEA HEPABEHCE, VEEPEHHO NPUMEHIMb Anna-
pam HepaseHcma O/ peuleHus pasHOOOPAZHLIX MAMEMAMUYEeCKUX 3a0ay U 3a0ad U3 CMENCHbIX
npeomemos, npaKmukKu,

* npumMensams epagpuyeckue npedcmaegieHus 0isl UCCIe008aHUS HEPABEHCNE, CUCTeM He-
pagencma, cooeparcawux OykeeHuvle KO3 puyuenmoi.

9 kJaacc.
Anrebpanyeckne BhIpaKeHUs

BhINyCKHUK HAYIUTCS:

* OIICPUPOBATH TIOHATHSAMH «TOXJIECTBO», «TOXICCTBEHHOE NMPEOOpa30OBaHUEy»; pelIaTh
3a/1a4u, coeprkaiue OyKBeHHbIE TaHHBIE; paboTaTh ¢ (hopMyliaMu;

* BBITIOJIHATH MPEOOPA30BaHMS BBIPAKCHUM, COJIEPIKANIUX CTEIICHW C PalliOHATHLHBIMA
MOKA3aTeISIMH.

BoinyckHuk noayuum 603MOoHCHOCHb HAVYUMbCL:

* BLINOJHAMb MHO20UIA208blE NPE0OPA308AHUSL PAYUOHATLHBIX BbIPANCEHULl, NPUMEHSIS.
WUPOKULl HAbOp cnocobo8 U NPUEMO8;




* NPUMEHAMb MONCOeCmEeHHble NPeodPA3068aAHUsL O PeueHUs 3a0ay U3 pasiuiHbIX pas-
0enoe Kypca (Hanpumep, 0151 HAX0HCOEHUS. HAUOOIbULe20/HAUMEHbULE20 3HAUEHUS BbIPAIICEHUSL).
OcHoBHbIe TOHATHS. YNCIOBBIE QYHKIIMH

BhITyCKHUK HAYYUTCSL:

* IOHUMATh U UCTOJIH30BaTh (DYHKIMOHAIBHBIC MOHITHS U SI3bIK (TEPMHHBI, CHMBOJIMYE-
CKHE 0003HAYCHUS);

* CTPOUTH rpauK CTENEHHON (DYHKIIMH; HUCCIIEI0BATh CBOWCTBA CTENEHHBIX (DYHKIIMIA Ha
OCHOBE M3YYCHUS TMOBEICHUS UX TPAPHKOB;

* MOHUMAaTh (PYHKIHIO KaK BOKHEHIIYI0O MAaTEMATHYECKYIO MOJENb IS OMHCAHHS IPO-
IIECCOB U SIBJICHUW OKPY)KAIOLIEr0 MHUpPA, MPUMEHATh (DYHKIIMOHAIBHBINA S3BIK JUISI ONMHCAHUS U
UCCIICIOBAaHMS 3aBUCUMOCTEH MeX 1y (PU3MUECKUMH BETHUYNHAMH.

Buinycknux nonyuum 603modicnocme Hayuumocs:

* IPOBOOUMb UCCIE008AHUS, CEA3AHHbIE C U3VUEHUEeM CB0UCME CMEeNneHHOU @QYHKYUU, 8
MOM HUCie ¢ UCNONb308AHUEM KOMNbIOMEPA, HA OCHOB8E PAPUKO8 U3YUEHHBIX QYHKYUL CMpo-
umo Oonee crodxcHvie epapuku (KycouHo-3a0aHHble, C «BLIKOJOMBIMUY MOUYKAMU U M. N.);

* UCNONIBL308aMb (YHKYUOHAIbHBIE NPEOCMABIeHUs U CEOUCMBa (QYHKYull OJis peuleHus
MamemMamuyecKux 3a0ay U3 pasiuiHbix paz0enos Kypcd.

YuciioBbie OCIEI0BATEIBEHOCTH

BhBINYCKHHK HAYYIHTCS:

* IOHMMaTh M HCIOJb30BaTh S3BIK MOCJIEIOBATEIBHOCTEH (TEPMHHBI, CHMBOJIHYECKHUEC
0003HaueHUs ),

* IPUMEHSATH OPMYJIbI, CBS3aHHBIC C apU(DMETHUECKONW U TEOMETPHUYECKON MTPOTrpeccueii,
U anmapar, cOpMUPOBAHHBIN MPU U3YYCHHUH JIPYTUX Pa3JeNIOB Kypca, K PEHICHHUIO 3a/1a4, B TOM
YHCJIC C KOHTEKCTOM U3 PEabHOM KU3HHU.

Buinycknuk noayuum 603moxcHocmeb HAyYUmMbCs:

* pewiams KOMOUHUPOBAHHbBIE 3A0aYU C NPUMEHeHUueM opmyn N-20 wieHa U CyMMbl nep-
8b1x N YIeHO8 apUphMemuieckoll U 2eoOMempudecKoll NPocpeccuul, NPUMeHsIsi NPU SMoM annapam
VPABHEHUIL U HEPABEHCME,

* NOHUMAMb APUPDMEMUUECKYI0 U 2eOMeMPUdecKyr0 Npocpeccuro KaK QYHKyuu Hamy-
PANbHO20 apeyMeHma, Cs3bl8aAmb APUGMemMULecKyo npocpeccuio ¢ TUHEUHbIM POCHOM, 2e0-
MEMPUYECKYIO — € IKCNOHEHYUATbHBIM POCHIOM.

OmnucatenbHas CTaTUCTUKA

BEITYCKHUK Hay4UTCS MCIIOJNB30BaTh MPOCTEUIIHE CIIOCOOBI MPEICTABICHHUS U aHAN3a
CTAaTUCTUYECKUX JTAHHBIX.

Buinycknux nonyuum 603moscHocme npuodopecmu nepeoHauaibHblil ONblm Opeanu3ayuu
cOopa OaHHBIX NpU NPOBeOeHUU ONPOCad OOWECBEHHO20 MHEHUS, OCYWEeCMEIsiMb UX AHAIU3,
npeocmasisims pe3yibmamol ONPoca 6 8ude mad.iuysl, OUASPAMMUBL.

CrnyuaiiHbie COOBITHS U BEPOSTHOCTD

BEITYCKHUK HAYYUTCSI HaXOIWTh OTHOCHUTEIFHYIO YaCTOTY W BEPOSTHOCTH CIy4ailHOTO
COOBITHS.

BoinyckHuk noayuum 603MOoHCHOCHb NPUOOpecmu Onblm NPOBeOeHUs. CIYYAUHbIX IKCHe-
PUMEHMO8, 8 MOM YUCIe C NOMOWbIO KOMAIOMEPHO20 MOOEIUPOBAHUSA, UHMEPNPEMAaYUU Ux pe-
3Y1I6MAMO8.

B noBce1HEBHOW KWU3HU U DU NU3YYEHUU APYIUX MPEAMETOB
BbIlyCKHUK Hay4uTCA:
* pacIio3HaBaHUE BEPHBIX U HEBEPHBIX BBICKA3BIBAHUI;
*OLICHMBAHUE PE3YJIbTATOB BHIYMCIICHUN IIPU PELICHUH IPAKTUYECKUX 3a/a4;
*BBINOJHEHNE CPABHEHNUS YUCEN B PEATIbHBIX CUTYalLUsAX;
*MICII0JIb30BAHUE YMCIIOBBIX BBIPAXKCHUHN IIPU PELICHUU IPAKTUYECKUX 3a1ad U 3a7ad U3
JPYTUX y4eOHBIX IPEAMETOB;
speleHne MPakKTUYECKUX 33/1a4 ¢ IPUMEHEHHEM IPOCTEHIINX CBOMCTB (uryp.
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2. Conep:xaHue y4eOHOI0 mpemMeTa.

DJIeMEeHThI TEOPUH MHOKECTB M MATEMATHYECKOM JIOTHKH

MHokecTBa M OTHOIIEHHUS MEK1Y HUMU

MHOXEeCTBO, Xapakxmepucmuueckoe C0UCME0 MHOJCecmad, dJIEMEHT MHOXKECTBa, 71)-
cmoe, KoueuHoe, OeckoHeurnoe Mmuodicecmeo. IlogmHOXkecTBO. OTHOIICHHE MPHHAICKHOCTH,
BKJIIOUEHUS, PABEHCTBA. DJIEMEHThl MHOXECTBA, CIIOCOOBI 3aJaHUsl MHOXKECTB, pacno3HABAHUE
HOOMHONCECME U INEMEHMO8 NOOMHONICECME C UCNONb308AHUEM KpY20os8 Diiepda.

Onepaunu HAJ MHOKECTBAMH

[lepeceuenne u 00BEAMHEHHE MHOXKECTB. PazHocmb MHOJICECMS, OONOJIHEHUE MHOJICe-
cmea. Mumepnpemayusi onepayuil HA0 MHOICECMBAMU C NOMOWbIO Kpy20s Diiiepd.

Bricka3biBanus

HcTtuHHOCTD U JI0)KHOCTH BbICKa3biBaHUsA. CodicHble u npocmule gvickazvisanus. Onepa-
Yuu HAo BbICKA3LIBAHUAMU C UCNOIL30BAHUEM JI02UHECKUX C8A30K: U, UlU, He. YcioeHble gblcKa-
3b618AHUSL (UMNIUKAYULL).

Yucaa

PauuonanbHbIe YncIa

MHoxecTBO panmoHalIbHbIX yucen. CpaBHEHHE palMOHaIbHBIX uyucen. JleicTBus ¢ pa-
MOHATBHBIMH YncIaMu. [lpedcmasnenue payuonaibHo20 Yucia 0ecamuyHol Opoosio.

HppanuonanbHbIe YU

[TonsaTe nppanmoHaIBHOrO yncia. Pacro3HaBaHue MppanMoHaIbHbIX yucen. [Ipumepsl

JI0Ka3aTeNbCcTB B anredpe. MppanroHanbHOCTh YKca \/E . [Ipumenenue B reomerpuu. Cpaghe-
HUe UppayuoHanbHulx yucel. MHoocecmeo delicmeumenbHbIxX yucei.

ToxnecTBeHHBIC IPe0Opa30BaHUA

YucsioBble U OyKBeHHbIE BHIPAKEHHA

Beipaxkenue ¢ nmepeMeHHOW. 3HaueHHe BbIpaxkeHUs. [lojcTaHOBKa BBIpaXXEHUN BMECTO
NIEpPEMEHHBIX.

Leibie BbIpaKeHus

CreneHp ¢ HaTypaJIbHBIM IOKa3aTeleM M ee cBoiicTBa. [IpeoOpa3oBaHus BBIpaKeHUH,
COJIepKAIMX CTETIEHU C HATYpaJIbHBIM ITOKa3aTeNeM.

OnHouieH, MHOTOWICH. JIeHCTBHSI ¢ OJJHOWICHAMH W MHOTOYICHAMH (CIOKEHUE, BBHIYHU-
TaHue, yMHOXeHue). DopMynbl COKpalleHHOTO YMHOXEHHS: pPa3HOCTb KBaJpaToB, KBaJpar
CYMMBI U pa3HOCTH. Pa3nokeHre MHOTOWIEHa HA MHOXKUTEIIN: BBIHECEHHUE OOIIET0 MHOXKHUTEIS
3a CKOOKH, 2pynnuposKa, npumeHenue oopmyn cokpaujenHo2o ymHoxcenus. Keaopamuwiii mpex-
YjleH, pasnodcerue K8AOPamHo20 mpexuiena Ha MHOXCUMeU.

Jlpo0HO-panHoOHAIbHbIE BbIPAKEHUS

Crenensb ¢ nenbiM nokaszateneM. [IpeoOpa3oBanue IpoOHO-TMHEMHBIX BBIPaXKEHHI: CII0-
KEHHEe, YMHOXKEHUE, JIeNeHue. Aneebpauueckas opoobbs. JJonycmumovie 3HAUEHUS NEPEMEHHbIX 8
0pobHO-payuonanvrulx evipaxcenusix. Cokpawenue ancedopauyeckux opooeu. llpusedenue an-
eebpauyeckux opobeil Kk oowemy 3HameHamento. eticmeus ¢ anceopauieckumu OpoosmMuU: clo-
JHcenue, 8bluUmManue, YMHoJ CeHue, oelleHue, 6036e0eHUe 8 CmeneHb.

IIpeobpazosanue 8vipasiceHull, cO0epHCAUUX 3HAK MOOYVIIA.

KBaapaTHbie kopHn

Apudmernueckuil KBaJpaTHbI KopeHb. [IpeoOpa3zoBaHMe BBIpaKEHHH, COAEpIKALINX
KBaJ[paTHbIC KOPHU: YMHOXXCHHUE, JCIICHHE, BRIHECEHUE MHOXHTENS U3-TI0]] 3HaKa KOPHSI, 8Hece-
HUe MHOMCUMes No0 3HAK KOPHSL.

YpaBHeHNS U HEPABEHCTBA
PaBencrBa

10



YucnoBoe paBeHcTBO. CBOMCTBA YNCIIOBBIX paBEHCTB. PaBEHCTBO C MEpEMEHHOM.

YpaBHeHust

[lonsTve ypaBHEHUS U KOpHS ypaBHEHUs. [Ipedcmaenenue o pasHoCUTbLHOCMU YpaeHe-
Hutl. Obacmov onpedenerus ypasHerus: (001acmv 00Ny CIMUMbBIX 3HAYEHUU NePeMEHHOIL).

JIuHeiiHOe ypaBHEHHE U ero0 KOPHU

Pemienune nuHeWHBIX ypaBHEHUU. Jlunetinoe ypasnenue c¢ napamempom. Konuuecmeo
KOpHeU TUHelH020 ypasHenus. Peulenue 1uneinbix ypasHeHuii ¢ napamempom.

KBaapaTrHoe ypaBHeHHe U er0 KOPHH

KBagparusie ypaBHenus. Henosnble kBajipaTHble ypaBHEHHS. [[MCKpUMHMHAHT KBaapat-
HOTO ypaBHeHHs. Dopmyna KOpHEH KBaapaTHOTO ypaBHeHHs. Teopema Buema. Teopema, 00-
pamuas meopeme Buema. PemeHue KBaJIpaTHBIX ypaBHEHUI:MCIIONb30BaHUE (DOPMYIBI IS
HAXOXJICHUS KOpHEH, epaguueckuil mMemoo peulenus, pasiodceHue Ha MHOMCUmenu, noooop
KOpHeU ¢ Uchonvzoeanuem meopemvl Buema. Konuuecmeo xopHeli K6a0pamHoz20 YpasHeHus 8
3asucumocmu om e2o0 ouckpumunanma. buxeadpamuvie ypasnenus. Ypasunenus, ceéoodumvie K
JuHeunbiM U keaopamuuim. Keaopamuule ypagnuenus ¢ napamempom.

JIpoGHo-panuoOHAJ/IbHbIE YPABHEHUSI

Pemenue npocremmx ApoOHO-IMHEHHBIX YpaBHEHUN. Peuenue 0poOHO-payuoHaibHbIx
VpaeHeHuUll.

Memoow pewienus ypasHeHuil: Memoobl pAGHOCUTLHBLX NPeoOPA308aHUL, MEeMOO 3AMeHbl
nepemeHHoU, epaghuyeckuti memoo. Hcnonvsosanue ceoucme GyHKYuil npu peuieHuy ypagHeHull.

Ipocmetiwe uppayuonansuvie ypasnenus suda | f (x) =a, \/f (x) = \/g (x).

Ypasnenus suoa X = a . Ypasuenus 6 yenvix uucnax.

Cucrembl ypaBHeHUH

VYpaBHeHHE C AByMs I€peMEHHBIMU. JIMHEHHOE ypaBHEHHE C JIBYMs II€PEMEHHBIMM.
Ipsamas kax epaguueckas unmepnpemayus IUHEUHO20 YPAGHEHUS C 08YMs NEPEMEHHBIMU.

[TonsTHEe cucTeMbl ypaBHEHM. Penenne cucteMsl ypaBHEHUN.

Metoabl peleHHs CUCTEM JIMHEWHBIX YpPaBHEHHMH C JBYMs MEPEMEHHBIMU: epaghuyeckuil
Memoo, Memoo COHCeHUsl, METO]T TIOJICTAHOBKHU.

Cucmemvl TUHEUHbIX YPAGHEHUN C NAPAMEMPOM.

HepaBencrBa

YucnoBsle HepaBeHCTBA. CBOICTBA YMCIIOBBIX HEpaBEHCTB. [IpoBepka clipaBeaMBOCTH
HEPaBEHCTB TP 33/IaHHBIX 3HAYCHUSAX [IEPEMECHHBIX.

HepagenctBo ¢ nepemennoii. Ctporue u HecTporue HepaBeHcTBa. O01acmy onpedenenus
HepaseHcmea (061acmeb 0ONYCMUMBIX 3HAYEHUL NePEMEHHOLL).

PelreHre TMHENHBIX HEPABEHCTB.

Keaopamnoe nepasencmeo u eco pewenus. Pewenue keadpamuuix HepageHcms. ucCnob-
3068aHuUe ceolicme U 2paguka KeaopamuiHou QYHKyuu, mMemoo UHmMepeanos. 3anuce peuienus
K8AOpAMHO20 HEePABEHCMEd.

Pewenue yenvix u OpobHO-payuoOHANbHBIX HEPABEHCME MEeMOOOM UHMEPBATIOB.

CucreMbl HEPaBEHCTB

CucreMbl HEpaBEHCTB € OJIHOM NEpEMEHHOM. PelleHne cucreM HEPaBEHCTB C OJIHOM Ie-
pPEMEHHOM: TUHEHHBIX, keadpamublx. V300paxkeHne pemeHnsl CUCTEMbl HEPAaBEHCTB Ha YHCIIO-
BOH MpsIMOi1. 3anKCh PEIIEHUs] CUCTEMBI HEPABEHCTB.

DOyHKIUH

IHousitue pyHkuMu

JlexkapToBbl KOOPAMHATHI Ha MIOCKOCTU. DOpMHUpPOBAaHUE MPEACTABICHUN O METaIpe-
METHOM MOHSTHU «KOOpAHWHATHDY. CrocoObl 3aaHus PYHKIMNA: aHANUTUYECKUH, rpaduueckuid,
tabmuunelid. I'paduk dynxmmu. [lpumepsl QyHKUMH, MONTydyaeMbIX B MpPOIECCe MCCIEIOBAHUS
pasIMYHBIX pealbHbIX NPOLIECCOB U PEUICHMs 3agady. 3HadyeHue (QyHKuuu B Touke. CBoiicTBa
(byHKUIUI: 00J1aCTh OMpeeTICHUs, MHO)KECTBO 3HAYCHU, HYIIH, IPOMEXYTKU 3HAKOTIOCTOSHCTBA,
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YemHOCMb/HeyemHoCmb, TTPOMEKYTKH BO3PACTaHUsl U YObIBaHMs, HauOoJblIee ¥ HaUMEHbIIee
3HaveHus1. MccenenoBanue GpyHKIUM 1Mo ee rpaduky.

IIpeocmasnenue 06 acumnmomax.

Henpepvienocms pynxyuu. Kycouno 3adanmnvie pynkyuu.

JIuneiiHas pyHKUIUA

CpoiicTBa 1 rpaduk JUHEHHON (YHKIIUU. YTIOBON KO3 dUIMEeHT npsMoii. Pactomoxke-
HUe rpaduka TMHEHHOW (QYHKIIMH B 3aBUCUMOCTHU OT €€ YIIIOBOro KO3 UIIMEHTa B CBOOOIHOTO
uneHa. Haxooicoenue kosghguyuenmos aunetinot yrkyuu no 3a0aHHbIM YCA08UAM. NPOXOAHCOe-
Hue NpsAMoll yepe3 08e MOoUKU ¢ 3a0AHHLIMU KOOPOUHAMAMU, NPOXOHCOEHUE NPIMOLL Yepe3 OaH-
HYI0 MOYKY U NAPALLENbHOU OAHHOU NPAMOLL.

KBaaparuunas pyHkumst

CpoiictBa u rpaduk KBagpaTHuHOW QyHKIMH (mapadona). [locmpoenue epagura k6ao-
pamuynot @yukyuu no mouxam. HaxoxaeHue Hynell KBagpaTU4HOW (YHKLUH, MHOdICECMBEA
SHAUEHULL, NPOMENHCYMKOB8 3HAKONOCMOSHCIMEA, NPOMENHCYMKOE MOHOMOHHOCTU.

OoOpaTHasi NPONOPUNOHAIBHOCTH

k
CaoiicTBa QyHKIMU y = k v = " ['unepbomna.
X

I'pagpuku ¢ynxyuii. Ilpeodpaszosanue epaghuxka pyukyuu y = f(x) 011 nocmpoeHus
epaguxoe pynkyuii 6uoa y — af (kx +b)+c-

N K
Tpacpuscu ymiyuii y =a+——— 'y =/ y =5 y=|x-

IlocsienoBaTe IbHOCTH M POTPECCHU

Yucnosas nmocieaoBaTeabHOCTh. [[prMepbl UHCIIOBBIX MOCIEN0BATENBLHOCTEN. beckoHeu-
HBIE TTOCJIEIOBAaTeNIbHOCTH. ApudMeTndeckas mporpeccus u ee cBoicTBa. [ 'eomeTpudeckas mpo-
rpeccusi. @opmyna ooue2o unena u cymMmuvl N NEPeuIX 4ieHo8 apughmemuyeckol u ceomempuye-
ckoti npozpeccuti. CX00AWascs 2eomMempuieckas npozpeccus.

Pelnenue TeKCTOBBIX 33124

3agauu Ha Bce apudMeTHYecKHe AeliCTBUS

Pemenne TekcToBBIX 3a1a4 apudmMeTndeckuM crocodom. Mcnonap3oBanue Tabmuil, cxem,
YepTekel, Pyrux CpeaCTB MPECTABICHHS JAaHHBIX TIPU PEIICHUH 3a/1a9H.

3aga4u Ha IBHKEHHE, PA00TY U MOKYNIKH

AHanu3 BO3MOXHBIX CUTYyallMid B3aHMHOTO PACIIOJIOKEHUSI OOBEKTOB MIPH UX JIBWKCHUU,
COOTHOIIIEHUSI 00BEMOB BBITIONHSAEMBIX Pa0OT MPH COBMECTHOU paboTe.

3agaum Ha YACTH, T10JIH, IPOLEHThI

Pemenne 3amauy Ha HaXOXKJEHHE YacTU YMCTIA U YKCTIA MO ero Jactu. Pemenue 3agad Ha
NPOIICHTHI U 10JK. [IprMeHeHne TPOTOPIIHiA TPU PEIICHUH 3a/1a4.

Jlornuyeckue 3agaun

Pemrenune normueckux 3anad. Peuwerue no2uyeckux 3a0ay ¢ nomMowwbio epagos, mabauy.

OcHoBHBbIE MeTO/IbI pellieHusl TEKCTOBBIX 3a1a4: apudmMeTndeckuil, anreOpanuecKui,
nepebop BapuaHTOB. [lepsuunbvle npedcmasienusi 0 Opysux mMemooax peweHus 3a0ad (ceomem-
puyeckue u epagpuueckue mMemoovl).

CTaTucTHKA ¥ TeOpHs BEPOSATHOCTE

CraTucruka

TabnuuHoe u rpaduyeckoe MpeacTaBIeHUe TaHHBIX, CTOJNIOYATHIE U KPYTOBBIC AUArpaM-
MBI, TpauKH, TPUMEHEHHE AUArpaMM U Tpa(uKOB ISl OMMCAHUS 3aBUCUMOCTEH peaabHbIX Be-
JUYYH, U3BJIeUeHNEe HHPOpMAIUU U3 TabmauI, auarpaMm u rpadukoB. OnucaTelbHbIE CTATHCTU-
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YeCcKHe MOKa3aTelld YMCIOBBIX HA0OpOB: cpefHee apuMETHUECKoe, MeduaHna, HaubombInee u
HauMeHbIlIee 3HaYeHUs. Mepbl pacceuBaHus: pa3Max, oucnepcus U CmaHoapmHoe OmkIOHeHue.

CnyuaitHas U3BMEHYUBOCTh. M3MeHUYHBOCTh MpU U3MepeHusix. Pewarowue npasuna. 3a-
KOHOMEPHOCU 8 U3SMEHYUBLIX BeTUYUHAX.

CayuaiiHble cOOBITHS

CrydaiiHple OTIBITHI (IKCIIEPUMEHTHI), SJEMEHTApHBIC CIy4ailHble COOBITHUS (MCXOJBI).
BepositHocTH 3n1eMeHTapHBIX COOBITUNA. COOBITHS B CIIY9allHBIX KCIIEPHUMEHTAX U OJIarONpHsIT-
CTBYIOILIME 3JIEMEHTapHbIe COOBITHUA. BeposTHOCTH cilydallHbIX COOBITHH. OIBITHI ¢ paBHOBO3-
MO>KHBIMH 3JIEMEHTAPHBIMH COOBITHAME. Kitaccudyeckue BEpOSTHOCTHBIE OMBITHI C UCIOJIb30Ba-
HHUEM MOHET, KYOUKOB. [Ipedcmasnenue cobvimuii ¢ nomowvto ouazpamm dinepa. Ilpomusono-
JI0JCHbIE cobbImuUs, 00beduHeHue u nepeceyerue coovimui. Ilpasuno crodxcenus 6eposmuocmel.
Cayuatinviii 6vi60p. Ilpeocmasnenue sxcnepumenma 6 suoe oepesa. Heszasucumvie cobvimusi.
Ymnoorcenue eeposmnocmeii nezagucumvix coovimuii. IlocniedosamenvHule He3asucumMbvle UCNbI-
manus. [IpeacraBneHue 0 He3aBUCUMBIX COOBITHSIX B KHU3HU.

Dnemenmovlt KOMOUHAMOPUKU

IIpasuno ymuoocenus, nepecmanogku, pakmopuan yucna. Couvemanus u 4ucio coiema-
Huu. @opmyna uucna covemanuu. Tpeyeonvnux Ilackans. Onvimul ¢ 60A6UWIUM YUCTOM PABHO-
B03MOJUCHBIX INeMEHMAPHBIX codbimull. Bvluucnenue sepossmiocmell 8 ONbIMax ¢ NpUMeHeHuem
Kombunamopruvix gopmyn. Ucneimanus bepuynnu. Ycnex u neyoaua. Beposmuocmu cobvimuii 6
cepuu ucnoimanuti bepnynnu.

Cnyuaiinvle éenuyunsl

3Hakomcmeo co cayuatHblMu GeNUYUHAMU HA NPUMEPAX KOHEYHbIX OUCKPEMHbIX CLyYali-
Hulx eenuuun. Pacnpeodenenue seposimnocmeii. Mamemamuueckoe ooxcuoanue. Ceolicmea ma-
memamuieckoz2o oxcuoanus. Ilonamue o 3axkone Oonvuiux uucen. Mzmepenue eeposmuocmell.
Ilpumenenue 3axona OOILUWIUX YUCEN 8 COYUONO2UU, CIMPAXOBAHUU, 8 30PABOOXPAHEHUU, 0Decne-
yeHuu 6e30NacHOCMU HACeNeHUs 8 YPe38bIYALIHbIX CUMYAYUSIX.

Hcropus MaTeMaTHKHU

Bosnuxnoeenue mamemamuxu kax nayxku, smanwvl ee pazeumus. OcHosHble pazoenvl Ma-
memamukuy. Bvloarowuecs mamemamuxu u ux 6x1ao 6 pazeumue HayKu.

beckoneunocmv mnooicecmea npocmuix uucen. Yucna u onuner ompesrkos. Payuonanvrvle
yucna. Ilompebnocmys 6 uppayuonanvusix yuciax. Llxona Iughazopa

3apoorcoenue aneebpol 6 neopax apupmemuxu. An-Xopesmu. Poowcoenue OyKeeHHOU cum-
sonuxu. 1. @epma, @. Buem, P. Jlexapm. Hcmopus eonpoca o naxodcOeHuu ¢opmyn KoprHel
aneebpauyeckux ypasHenuil cmenenetl, oorvuux yemvipex. H. Tapmanvs, [xc. Kapoano, H.X.
Abenw, O. I'anya.

Ilosasnenue memooa koopouHam, no380aAI0ULE20 NEPEBOOUNb 2eOMEeMPUiecKue 00beKmbl
Ha A3bIK aneeopul. Ilosenenue epagurxos gpyukyuii. P. [Jexapm, I1. @epma. Ilpumepot paziuynvix
cucmem KOOpOUHam.

Hcmoxu meopuu eeposmuocmeil: cmpaxogoe oeno, azapmmuvie uepvl. Il. Depma,
b.Ilackans, A. bBepnynnu, A.H.Konmozopos.

Ponv poccutickux yuenvix 6 passumuu mamemamuxu: JI. Oinep. HHU. Jlobauesckui,
11.J1. Yebvrues, C. Kosanesckas, A.H. Konmozcopos.

Mamemamuxa 6 passumuu Poccuu: Ilemp |, wikona mamemamuueckux u Hagueaykux
Hayk, passumue poccutickoeo gaoma, A.H. Kpvinos. Kocmuueckasn npoepamma u M.B. Kenoviu.
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3. TemaTnyeckoe NIAHUPOBAHUE C YKA3aHHEM KOJHYeCTBA YaCOB,

OTBOJMMBIX HA OCBOEHHE KaXKI0il TeMbI

7 kaacc (102 yaca)

Koa-Bo
Ne Ha3Banue pa3aena, TeMbl
4yacos
Pa3znen 1. ToxnecTBeHHble mpeoOpa3oBaHus. Unc/ioBble U OyKBeHHbIE BbI- 11
pakeHHsl.
1 | Ucropus marematuku. UncioBblie BEIPAXKEHUS 1
Anrebpandeckue BbIpaKeHUS 1
3 | AnreOpandeckue paBeHCTBa. DOPMYIIBI 1
4 | AnreOpanueckue paBeHcTBa. POpMyIIbI 1
5 | CoiicTBa apupMETHYECKUX ACHCTBUIMA 1
6 | CoiicTBa ApupMeTHUECKUX ACUCTBUI 1
7 | IlpaBuna pacKpbITHSI CKOOOK 1
8 | IIpaBuna pacKpbITHSI CKOOOK 1
9 Pemenue 3anau no teme «ToxaecTBeHHble npeoOpa3zoBaHusi. YucioBsle u 1
OYKBEHHBIC BBIPAKCHHS.
10 [ToBropenue no pazaeny «ToxnecTBeHHBIE MpeoOpa3zoBaHus. YnCIOBbIC 1
1 OyKBEHHBIE BBIPAKCHUS
11 | BxonHas aAuarHoctuyeckas pabora 1
Pa3nes 2. YpaBHenusi. JIuneiiHoe ypaBHeHHe H ero KOpHH. Pemenne Tek- 8
CTOBBIX 32/1a4.
12 | YpaBHEHUE U €r0 KOPHH 1
13 | Pemenne ypaBHEHUH C OJJHUM HEH3BECTHBIM, CBOJISAIINXCS K TUHCHHBIM 1
14 | Pemenue ypaBHEHUH ¢ OJTHUM HEU3BECTHBIM, CBOJSALINXCS K JIMHEHHBIM 1
15 | Pemenue 3aa4 ¢ MOMOIIBIO ypaBHEHU I 1
16 | Pemenwue 3a1a4 ¢ MOMOIIBIO YpaBHEHUN 1
17 | Pemenue 3a7a4 ¢ MOMOIIBIO YPAaBHEHHUI 1
18 [ToBTrOpenue no pasneny «YpaBHeHuUs. JIMHEMHOE ypaBHEHUE U €r0 KOP- 1
HU. Pelienne TeKCTOBBIX 3aa4 »
19 KontponbHas padora Nel mo teme «YpaBHenus. JIuneiiHoe ypaBHeHUE U 1
€ro KOpHH. PeleHre TeKCTOBBIX 3a7au»

Pa3nen 3. Lesbie BoipakeHusi. OqHOYWIEeH, MHOTOYJIEH. 17
20 | CremeHb c HaTypaJbHBIM TTOKa3aTEIEM 1
21 | CremeHb ¢ HaTypaJbHBIM TTOKa3aTEIEeM 1
22 | CpoiicTBa CTENEHb C HATYpPAIbHBIM [TOKa3aTeIeM 1
23 | CpoiicTBa C HaTYpaJbHBIM ITOKa3aTEIEM 1
24 | OgaouwneHn. CTaHIapTHBIA BHJT OJTHOYICHA 1
25 | YMHOXXEHHE OTHOYICHOB 1
26 | YMHOXeHVE OqHOYJIEHOB 1
27 | MHorouneHsl 1
28 | IlpuBeneHue Mo0OHBIX YICHOB 1
29 | CnoxxeHue U BBIYUTAHUE MHOTOUICHOB 1
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30 | YMHOXXeHHE MHOTOUYJICHA Ha OJHOYWICH 1
31 | YMHOXeHHe MHOTOUYIEHa Ha MHOTO4JICH 1
32 | YMHOXXEHHE MHOTOUYJICHa HA MHOT'OYJICH. 1
33 | JleneHue ogHOWICHA 1 MHOTOWICHA HA OJTHOYJICH 1
34 | JleneHue ogHOWICHA 1 MHOTOWICHA Ha OJTHOYJICH 1
35 | [ToBTopenwue mo pazueny «llensie BeipakeHusi. OTHOWICH, MHOTOWICH) 1
36 KonTponbnas padora Ne2 mo teme «llemnbie BeipakeHusi. OqHOYICH, MHO- 1
TOYWICH»
Pasznea 4. Pa3iioskenne MHOI04/JI€HOB HA MHOKUTEIH 17
37 | BriHeceHue 00IIEro MHOKHATEIIS 38 CKOOKHA 1
38 | BriHeceHue 00IIEro MHOXKUTEINS 32 CKOOKH 1
39 | BriHeceHue 00IIEero MHOXKUTEIS 32 CKOOKH 1
40 | Croco® rpynmmupoBKU 1
41 | Cnoco6 rpynmnupoBKU 1
42 | Cnocob rpynmnupoBKU 1
43 | ®opMyIia pa3HOCTH KBaJIPaToOB 1
44 | ®opmyia pa3HOCTH KBAJApPaTOB 1
45 | ®opMmyia pa3HOCTH KBAAPaTOB 1
46 | KBagpat cymmel. KBaapat paznoctu 1
47 | KBagpaTt cyMMbI 1
48 | KBagpar pa3zHoctu 1
49 [IpuMeHeHne HECKOIBKUX CIOCOOOB pPasiIOKEHHS MHOTOWIEHAa Ha MHO- 1
KUTEIN

50 [IpumeHeHne HECKOIBKUX CIIOCOOOB PA3lOXKEHHs MHOTOYIEHAa Ha MHO- 1
KUTENN

51 [IpuMeHeHne HECKOIBbKUX CIOCOOOB PA3JIOKEHHS MHOTOYIIEHA Ha MHO- 1
KUTEIN

52 | IToBTopenwue mo pazaeny «Pa3inoxeHrne MHOTOWICHOB HA MHOKHUTEITN) 1

53 KonTponbHas padora Ne3 mo teme «Pa3noxeHrne MHOTOYWICHAa HA MHOKH- 1
TEJH»

Pa3nes S. /IpoOHO-pannoHa/IbHbIC BbIPAKEHUS 19
54 | Anrebpanueckas 1po0b. Cokpalenue 1poodei 1
55 | Anrebpandeckas 1poos. Cokparenue apooeit 1
56 | Anrebpandeckas apoOb. CokparieHue apodeit 1
57 | IIpuBenenue apodeii k 001IEMy 3HAMEHATEIIO 1
58 | IlpuBenenue npobeii k 00IIeMy 3HaMEHATEeIIo 1
59 | CnoxxeHue U BEIYUTaHUE alNreOpandeckux Ipoodei 1
60 | CnoxeHue v BEIYUTAHUE alTeOpandecKkux Ipodei 1
61 | CnoxxeHue v BEIYUTAHUE alTeOpandecKkux Ipodei 1
62 | CnoxxeHue U BbIYUTaHUE alreOpandeckux JIpoodei 1
63 | YMHOXEHHeE U JIeJIeHne alnredpandeckux apooei 1
64 | YMHOXXEHHeE U JIeJIeHHe alnredpandeckux apooei 1
65 | YMHOXEHHE U JIelieHUE alreOpandecKkux apooei 1
66 | YMHOXEHHE U JIelIeHUE areOpandecKux apooei 1
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67 | CoBMmecTHbIE IeiiCTBUA Ha/l allreOpandecKuMU APoOSIMHU 1
68 | CoBmecTHbIE NIeiiCTBUA Ha/l AlreOpandecKuMU APOOSIMHU 1
69 | CoBmecTHbIE eiicTBUA Ha/l AreOpandecKUMU APOOSIMHU 1
70 | CoBMecCTHBIE ICUCTBUS HAJ AJITeOpandeCKUMU APOOSIMU 1
71 | IloBTOpeHnue mo Teme «J[poOHO-palMOHATBHBIC BRIPAXKEHUS 1
72 | KourponbHas padota Ned o Teme «/IpoOHO-paniioHaIbHbIE BRIPAKCHUS) 1
Pa3nes 6. [lonsiTue pynkuun. Jiuneitnasa pynkuus. I'padpuxn pynkuuii. 11
73 [TpsimoyromnbHas cucTeMa KOOpAWHAT Ha IUIOCKOCTH. McTopus Maremaru- 1
KH
74 | IIpsmoyromnbHas cuCTeMa KOOPAWHAT Ha IUIOCKOCTH 1
75 | @yHKIUA 1
76 | OyHKIHS 1
77 | ©Oyuknus y = kx u ee rpaduk 1
78 | ®ynkums y = kx u ee rpaduk 1
79 | Oyukuus y = kx u ee rpaduk. 1
80 | Jluneitnas pyHKuus u ee rpadux 1
81 | Jluneitnas ¢pyHkuus u ee rpaduxk. 1
82 [ToBropenue no pazneny «llonstie ¢pynkuuu. Jlunerinas gpynkmus. ['pa- 1
bukn QyHKITHN
83 KonrponbHast pab6ora Ne5 mo teme «llonstue ¢ynkuuu. Jluneitnas 1
¢bynkuus. 'padpuku pyHKImii
Pa3nes 7. Cucrembl ypaBHeHH 13
84 YpleHeHHs[ MEPBOIl CTENEHN C IBYMs HEM3BECTHBHIMH. CHCTEMBI ypaBHe- 1
HU
85 YpleHeHHs[ MEPBOIl CTENEHN C IBYMs HEeU3BECTHBHIMH. CHCTEMBI ypaBHe- 1
HUHA
86 | Cnoco0 noJaCcTaHOBKU 1
87 | Cnocob noacTaHOBKH 1
88 | Croco0 crnoxeHus 1
89 | Croco0 cnoxeHus 1
90 | Cnoco0 croxxeHust 1
91 | I'padmyecknii ciocoO perieHust CHCTEM ypaBHEHHH 1
92 | Pemenwue 3a7a4 ¢ MOMOIIBIO CUCTEM ypaBHEHUN 1
93 | Pemenwue 3a7a4 ¢ MOMOIIBIO CUCTEM ypaBHEHUN 1
94 | Pemenwue 3a7a4 ¢ MOMOIIBIO CUCTEM ypaBHEHUN 1
95 | IloBTopenue no pazneny «CuctemMbl ypaBHEHUI 1
96 | KonrponbHas pabota Ne6 o Teme «CHucTeMBbl ypaBHEHUI 1
Pa3nen 8. DjieMeHTHI KOMOMHATOPUKHU 4
97 | PaznnyHple KOMOMHAITUH U3 TPEX PIIEMEHTOB 1
98 | TabGmura BapUaHTOB | MPABUIIO TIPOU3BEICHUS 1
99 | Tabnuia BapMaHTOB U MPABUIIO POU3BEACHUS 1
100 | IToxcuer BapuaHTOB C MOMOIIILIO TpadoB 1
101 | O6obmaroiee MOBTOPeHNE Kypca ajaredpbl 7 Kiaacca 1
102 | 'omoBasi KOHTPOJILHAsSI padoTa 1
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8 kiacc (102 yaca)

Ne Hassanmue pa3sneia, TeMbl Koua-Bo
4acoB
Pa3nen 1. HepaBencrBa. CucTeMbl HEPABEHCTB. 20
1 | [HonoxxuTenpHble U OTPULIATEIbHbIE YHCIIA. 1
[TonoXuTeIbHBIC U OTPHULIATEIILHBIC YHCIIA. 1
3 | YucioBbie HEpaBEHCTBA. 1
4 | OcHOBHBIE CBOMCTBA YUCIIOBBIX HEPABEHCTB. 1
5 | OcHOBHBIE CBOICTBA YHCIIOBBIX HEPABEHCTB. 1
6 | CnoxxeHue U yMHO)KEHHUE HEPaBEHCTB. 1
7 | Ctporue u HECTpOTHE HEPABEHCTBA. 1
8 | BxomHas nuarHoctuueckas pabota 1
9 | HepaBeHcTBa ¢ OTHUM HEM3BECTHBIM. PABHOCHIIBHOCTH HEPABEHCTB. 1
10 | Pemenue HepaBeHncTB. KoopaunatHas npsmas. M300pakeHne 9ucen To4- 1
KaMU Ha KOOPJAWHATHOH MpsIMOH.
11 | Pemenue HepaBEHCTB. 1
12 | Pemenue HepaBEeHCTB. 1
13 | CucreMbl HEpaBEHCTB C OJTHOW TIEPEMEHHON. UNCIIOBBIE IPOMEKYTKH. 1
Omnepanuu HajJ MHOXECTBOM
14 | Pemenue cucteM HEPaBEHCTB. 1
15 | Pemenue cucteM HEpaBEeHCTB. 1
16 | Pemenwue cucteM HEpaBEHCTB. 1
17 | Monaynb yncna. YpaBHEHHS M HEPABEHCTBA, COJIEPIKAIINE MOYJIb. 1
18 | Moaynb uncna. YpaBHEHUS U HEPABEHCTBA, COJCpKAIUE MOTYIb. 1
19 | IToBTopenue no pazaeny «HepaBencTBa. CucTeMbl HEPAaBEHCTBY. 1
20 | KonTponbHas pabota mo pazneny «HepaBeHcTBa. CHCTEMbI HEPABEHCTB. 1
Paznen 2. [IpubinxeHHbIe BHIYUCICHUS 17
21 | IlpubmmwkeHHble 3HaYeHUs BenmnyuH. [lorpermaocts npubnmxenus. Pazme- 1
pBl 00BEKTOB OKPYKAIOIIEro Myupa (0T 3JIEMEHTAPHBIX YacTull 10 Beenen-
HOM), JUIUTENILHOCTh MPOLIECCOB B OKPY’KAIOIIEM MUpE.
22 | [lpubGnuxeHHble 3HaUeHUs BennuuH. [TorpemHocts npubnmxenus. Boige- 1
JIEHWE MHOXXUTES-CTETICHH JIECATH B 3aIIUCH YHCTIA.
23 | OneHka IOrpenTHOCTH. 1
24 | OneHka IOrpenrHOCTH. 1
25 | OkpyriieHHe Yrcen. 1
26 | OkpyriieHHE YHCel. 1
27 | OTHOCUTENbHAS TOTPELIHOCTD. 1
28 | OTHOCHUTENBHAS TTOTPEITHOCTb. 1
29 | IIpakTHueckue MPUEMBI TPHOTMKEHHBIX BEIYHCICHHA. 1
30 | IIpocTeiinre BEIYUCIEHUS] HA MUKPOKAIBKYIIATOPE. 1
31 | IIpocTeiine BEIYUCIEHUS] HA MUKPOKAIbKYJIATOPE. 1
32 | [eiicTBus HaJ YMCIIaMU, 3alIMCAHHBIMH B CTAHJIAPTHOM BUJIE. 1
33 | HeticTBUs HaI YUCIaMH, 3alTMCAHHBIMU B CTaHJIAPTHOM BHJIC. 1
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34 | Boruucienue Ha MUKPOKaIbKYJISITOPE CTETIEH! U YHUCiIa, OOpaTHOTO JaH- 1
HOMY.

35 | [locnenoBarenbHOE BHITOTHEHHUE ONEPALUI HA MUKPOKAIBKYIIATOPE. 1

36 | IloBropenue no pazaeny «lIpubaukeHHbIC BBIYUCICHUS 1

37 | lloBropenue no pazaeny «IIpubnnxeHHbIe BEIYUCICHUSD 1

Pa3nen 3. KBaapatnsie kopHu. Panmonanbubie ynciaa. UppannonajabHblie 12

YyHcJa.

38 | Apudmernueckuil KBaJIpaTHBII KOPEHb. 1

39 | HetictBurenbHble yucia. MppanuoHanbHOCTh umcia. [lecsaTHyHbIE TpH- 1
OJIM>KEHUS! MPPALMOHAIBHBIX YHCEIL.

40 | MHoOecTBO eHCTBUTENbHBIX uncel. IIpeacraBienne neficTBUTENbHbBIX 1
yricea OECKOHEYHBIMH JACCATUIHBIME Apo0siMu. CpaBHEHHE AEHCTBUTEIb-
HBIX YHUCEII.

41 | KBazpaTHblil KOPEHb U3 CTEIEHHU. 1

42 | KBampaTHbIii KOPEHb U3 CTCTICHH. 1

43 | KBampaTHbIii KOPEHb U3 MPOU3BEACHHUS. 1

44 | KBazpaTHbIi KOPEHb U3 IPOU3BEICHUS. 1

45 | KBazpaTHbIi KOPEHb U3 JPOOH. 1

46 | KBagpatHbIil KOpEeHb U3 IPOOH. 1

47 | TlpumeHeHUE CBOMCTB apr(pMETHYECKUX KBAJAPATHBIX KOPHEH K mpeoOpa- 1
30BaHMIO YUCIOBBIX BBIPQXKEHUIN U BBIYUCIICHUSIM.

48 | TToBTOpenue no pazneny «KBaapaTHbie kopHH. ParronansHble uncna. Mp- 1
palroHaTEHBIC YHCIIaY.

49 | KonTponbHas pabota mo pazneny «KBaaparHeie kopHU. PanmoHanbHbIC 1
yrcna. MppanuoHaabHbIE YUCIIa.

Pa3znen 4. KBagpaTHoe ypaBHeHMe U ero KOpHH. [[poOHO-paniuoHaJIbHbIE 25

ypaBHeHus1. PenieHne TekcTOBBIX 3a1a4.

50 | KBagpatHoe ypaBHEHHE U €T0 KOPHHU. 1

51 | KBagpaTtHoe ypaBHEHHE U €r0 KOPHHU. 1

52 | HenomnHble KBaipaTHBIE ypaBHEHHUS. 1

53 | Metoz BblAeNeHUs TOTHOTO KBaApaTa. 1

54 | Pemenue KBaJpaTHBIX YPaBHEHUH. 1

55 | Pemenue kBagpaTHBIX YpaBHEHUH. 1

56 | Pemenne KBaJpaTHBIX YpaBHEHHIA. 1

57 | PemieHue kBaJipaTHBIX YpaBHEHUH. 1

58 | Pemenue KkBagpaTHBIX YpaBHEHUH. 1

59 | [IpuBenenHoe kBaapaTtHoe ypaBHeHHe. Teopema Buera. Mcropust marema- 1
TUKU

60 | IlpuBenenHoe KBajpaTHOE ypaBHeHHe. Teopema Buera. 1

61 | MuorowreHs ¢ oHO# epeMeHHON. Kopenb MHOTOWIeHa. KBanpaTHBIi 1
TpéxuieH. Pa3noxkeHne KBapaTHOTO TPEXUICHA HA MHOKUTEIH.

62 | YpaBHeHus, CBOAALINECS K KBaJPAaTHBIM. 1

63 | [IpumMeps! perieHus ypaBHeHUI TpeTbell 1 4eTBEPTOIl creneneld. Perenue 1
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JIpOoOHO-pallMOHATIBHBIX YPaBHEHUH.

64 | YpaBHeHus, CBOAALINECS K KBaJPATHBIM. 1
65 | Pemenue 3a1a4 ¢ TOMOIIBIO KBAaJPAaTHBIX YPaBHEHUN 1
66 | Pemenue 3a1a4u ¢ TOMOIIBIO KBAaJIPATHBIX YPaBHCHHH. 1
67 | Pemenue 3a1a4 ¢ TOMOIIBIO KBaJIpAaTHBIX YPaBHCHH. 1
68 | Pemenue mpocTeHInx CUCTEM, COICPIKAIINX YPAaBHEHUS BTOPOI CTEIICHU. 1
69 | Pemenue npocTelInx CUCTEM, COACPIKAIINX YPABHEHUS BTOPOI CTEIICHH. 1
70 | Pemenue npocTedInx CUCTEM, COAEPIKAILUX YPAaBHEHUS BTOPOI CTEIIEHH. 1
71 | PaznmunbIe CIOCOOBI peIIEHUs CUCTEM YpaBHEHUH. 1
72 | Pemenue 3a/1a4 ¢ TOMOIIBIO CUCTEM YPaBHCHHM. 1
73 | IloBropenue mo pasaeny «KBaapaTtHoe ypaBHEHUE U ero KOpHH. [IpoOHO- 1
panmoHaibHbIE YpaBHEHUS. PeleHrne TeKCTOBBIX 3a1a9».
74 | KontposbHas padoTa o pasneny «KBaapaTHoe ypaBHEHHE M €r0 KOPHH. 1
JpoOHo-palinoHa bHbIe ypaBHEHMs. Pelienue TeKCTOBbIX 3a71au.

Pa3pnen 5. KBagpaTrnunas pyHkuust 14
75 | Onpenenenue KBapaTUyHOU PyHKIUU. 1
76 | Oynkuus y = x2. 1
77 | ®yHkuusa y = a x> 1
78 | Oynkuusa y = a x> 1
79 | Oynkuusa y = a x> 1
80 | ®yukuus y = a x>+Bx+c. 1
81 | ®yukmums y = a x>+BX+cC. 1
82 | ®ynknus y = a x>+Bx+cC. 1
83 | [loctpoenue rpaduka KBagpaTHUHONW (HYHKIIHH. 1
84 | [loctpoenue rpaduka KBaapaTUUHON HYHKINU. 1
85 | [loctpoenue rpaduka KBaapaTUUHON HYHKINU. 1
86 | [loctpoenue rpaduka KBaapaTHIHON (HYHKINH. 1
87 | IloBropenue no pasneny «KBagpatuunas QyHKIIHY 1
88 | KonTponbHas pabota no pasaeny «KBagpaTuuHas QyHKIUS» 1

Pa3nes 6. KBaapaTHbie HepaBeHCTBa 9
89 | KBampaTtHoe HEpaBEHCTBO U €r0 peLIeHHUE. 1
90 | KBagpaTHOE HEpAaBEHCTBO U €0 PEIICHHE. 1
91 | PemeHnne KBapaTHOTO HEPABEHCTBA C MTOMOIIBIO TpaduKa KBaAPATHIHON 1

byHKINN.
92 | Pemenue KBaApaTHOTO HEPABEHCTBA C MTOMOIIBIO IrpaduKa KBaApaTHUYHON 1
byHKINN.
93 | Pemenne KBapaTHOTO HEPABEHCTBA C MTOMOIIBIO TpaduKa KBaAPATHIHON 1
GyHKIHIH.
94 | Metoa HHTEPBAJIOB. 1
95 | Mertoa UHTEPBAJIOB. 1
96 | Meroa UHTEPBAJIOB. 1
97 | lloBTOpenue no pasaeny «KBaapaTHble HEPaBEHCTBAY. 1

Paszgea 7. [loBTOpeHue Kypca ajaredopsl 8 kiacca 4

98 | IToBTOopenue no teme «HepaBencTBa. CrucTeMbI HEPABEHCTBY. 1
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99 | [loBTopenue no reme «KBagpatHsie KopHH. PanronansHbie uncia. Uppa- 1
[IUOHAIbHBIC YHCIIAY.

100 | IToBTopenue no Teme «KBagparHoe ypaBHEeHHE U ero KOpHH. [[podHo- 1

palnroOHaIbHbIE YpaBHEHU. PelleHne TeKCTOBBIX 3a1au».

101 | [ToBTopenue no Teme «KBagparuuHas GyHKIUSI. 1

102 | I'oxoBast KOHTPOJILHAsK padoTa 1

9 kaacc (102 yaca)

Ne Ha3Banue pa3nena, TeMbl Koa-Bo

4acoB

IToBTOpeHue Kypca ajaredpsl 8 kiacca. 2

HcTopusi MaTeMaTHKH.

1 | [loBTOpenue kypca anreOpsl 8 Kiacca.
2 | Ucropus MaTeMaTUKH.

Pa3nes 1. Crenenp ¢ paMoOHAJBHBIM MOKA3aTeIeM 13
3 | CreneHs C 1eBIM MOKa3aTesIeM 1
4 | CremneHb C 11eNIbIM NOKa3aTeaeM 1
5 | CremneHb C 1eNbIM NOKa3aTeIeM 1
6 | ApUPMETHYCCKUN KOPCHb HaTypaIbHOU CTCTICHH. 1
7 | APU(DMETHYECKUN KOPEHb HATypalbHO! CTCIICHH. 1
8 | CaoiicTBa apu()METHUECKOT0 KOPHS 1
9 | CaoiicTBa apu()METHUECKOr0 KOPHS 1
10 | Bxognas nuarsoctudeckas padbora 1
11 | Crenenb ¢ parMOHAIBHBIM TTOKA3aTEJIEM. 1
12 | Crenenb ¢ palmOHAIBHBIM MTOKA3aTEIEM. 1
13 | Bo3BezneHue B CTENEHb YHCIOBOTO HEPABEHCTBA 1
14 | TToBTopenue mo pa3aeny «CTeneHs ¢ palroOHAIBHBIM ITOKa3aTEIeM) 1
15 | KontpomnbHas padota Ne 1 o pazneny «CTeneHb ¢ paliOHaIbHBIM MOKa- 1

3aTenem»

Pa3nes 2. Crenennas gynknusi. O0paTHasi NponopunoHaJIbHOCTh 15
16 | O6nacte onpenenenus GyHKIUU 1
17 | O6nacte onpenenenus GyHKIUU 1
18 | O6nacte onpeneneHus GyHKIUU 1
19 | Bozpacranue u yobiBaHHE QYHKIHH 1
20 | Bo3pacranue u yObIBaHuE QYHKIUHU 1
21 | YeTHOCTB M HEYETHOCTH PYHKITUH 1
22 | YeTHOCTh M HEYETHOCTh (PYHKIIUHU 1
23 k 1

OyHKIUg Yy =—.
X
24 k 1
OyHkIUg Yy =—.
X
25 k 1
OyHKIUA Yy =—.
X
26 | HepaBeHcTBa M ypaBHEHUsI, COACPIKAIINE CTENEHb 1
27 | HepaBeHCTBa U ypaBHEHHS, COACPIKAIIIE CTETIEHb 1
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28 | HepaBeHcTBa M ypaBHEHUsI, COACPIKAINE CTENEHb 1
29 | IloBropenue no pasaeny «Crenennas GpyHkius. OOpaTHas MPOIMOPIHO- 1
HAJIbHOCTBY.
30 | KontposbHas padota Ne2 mo pasaeny «Crenennas GpyHkius. O0paTHast 1
MPOMOPIUOHATIEHOCTE.
Paznen 3. [Tocsie1oBaTeIbHOCTH M IPOTPECCUH 15
31 | Yucnosas mocienoBaTeIbHOCTh 1
32 | Apudmerrdeckas Iporpeccus 1
33 | Apudmerrdeckas Iporpeccus 1
34 | Apudmerndeckas nporpeccus 1
35 | Cymma 7 IepBbIX YWICHOB apu(PMETHIECKON MPOrpecCun 1
36 | Cymma 7 mepBBIX WICHOB apu(PMETHIECKOH Mporpeccun 1
37 | Cymma n nepBbIX WICHOB apu(pMeTHYECKOM nmporpeccuu 1
38 | I'eomerpudeckasi mpoOTrpeccust 1
39 | I'eomerpudeckasi mpoOTrpeccust 1
40 | 'eomeTpuueckas IpoOrpeccus 1
41 | Cymma n nepBbIX YIEHOB F€OMETPUUECKON IPOrPECCUH 1
42 | CymMma 7 IepBBIX WICHOB F€OMETPUYECCKON IPOTrPECCHH 1
43 | CymMMma 1 IepBBIX WICHOB T€OMETPUIECKON POTPECCHH 1
44 | Tloropenue 1o pazneny «I[locienoBaTeTbHOCTH U TIPOTPECCHI 1
45 | KonTponbHas padota Ne3 o paszueny «llocrnenoBarenbsHOCTH U ITporpec- 1
CUN
Pa3nes 4. CratucTuka u Teopusi BepossTHocteil. CiiyyaiiHble COOBITHS. 14
46 | CoObrTHst 1
47 | CoObrTust 1
48 | BepossTHOCTH COOBITHS 1
49 | BeposTHOCTH COOBITHS 1
50 | Pemienue BEpOSTHOCTHBIX 33]1a4 C TOMOIIbI0 KOMOMHATOPUKH. 1
51 | PemieHue BEpOSITHOCTHBIX 3a]]a4 C IOMOIIbI0 KOMOWHATOPUKH. 1
52 | Pemienue BEpOSTHOCTHBIX 33]1a4 C TOMOIIbI0 KOMOMHATOPUKH. 1
53 | CnoxeHne 1 yMHOKCHHE BEPOSITHOCTEH. 1
54 | CnoxeHne ¥ YMHOKEHHE BEPOSTHOCTEH. 1
55 | CnoxeHue 1 yMHO)KEHUE BEpOATHOCTEH. 1
56 | OTHOCHTENbHAS YacTOTa M 3aKOH OOJBIINX YHCEI 1
57 | OTHOCUTENbHAS YaCTOTA U 3aKOH OOJIBIITNX YUCENT 1
58 | INoBTOpenue mno pazaeny «CirydaiiHbIe COOBITHSI. 1
59 | INoBTOpenue mno pasaeny «CiydaiiHbie COOBITHSI. 1
Pazjnen 5. Cratucruka. Ciay4yaiiHble BeJITMYHHBI. 12
60 | TabGxuipl pacrpeneaeHus 1
61 | Tabmuubl pacupeneneHus 1
62 | IToUroHsl 4acToT 1
63 | 'enepanbHas COBOKYNHOCTb U BBIOOPKA 1
64 | lleHTpasibHBIC TEHICHIINH 1
65 | llenTpanbpHbIe TEHICHIIUU 1
66 | IleHTpanbHBIC TCHICHITUN 1
67 | Mepsl pa3zbpoca. 1
68 | MepnI pazbpoca 1
69 | MepsI pazbpoca 1
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70 | IToBropenwue mo pasneny «Craructuka. CirydaiiHbIe BETUIHHBD). 1
71 | KonTponpHas padota Ne4 mo pasneny « Craructuka. CiydaifHbIe BETHYH- 1
HBD».

Pasznea 6. Muo:kecTrBa. Jloruka. Jloruueckue 3agadm. 16
72 | MHoOXecTBa. 1
73 | MHOXecTBa. 1
74 | Beicka3zpiBaHus. Teopembl. 1
75 | BeickaszpiBanus. Teopemsl. 1
76 | CnemoBaHue ¥ PaBHOCHILHOCTD. 1
77 | CnenoBaHue U PaBHOCUIIBHOCTD. 1
78 | CnenoBanue ¥ paBHOCHIBLHOCTb. 1
79 | YpaBHEHUE OKPYKHOCTH. 1
80 | YpaBHEHUE OKPYKHOCTH. 1
81 | YpaBHeHHE MPSIMOIA. 1
82 | YpaBHeHue npsmoi. 1
83 | MHOXECTBO TOYEK Ha KOOPUHATHOM TUIOCKOCTH. 1
84 | MHOXECTBO TOYEK HAa KOOPIUHATHOM TUIOCKOCTH. 1
85 | MHOXECTBO TOYEK Ha KOOPJMHATHON TIOCKOCTH. 1
86 | IToBTOpenue no paszaeny «MHuoxectBo. Jloruka. Jlornueckue 3agadqm» 1
87 | IloBTOpenue no pazaeny «MHuoxectBo. Jloruka. Jlornueckue 3agadm» 1
Pa3nen 7. [loBTOpeHue Kypca ajaredpnl 9 kiacca 12
88 | IloBropenue mo TemMe KBamparHoe HEpAaBEHCTBO U €r0 PEIICHUE. 1
89 | IloBropenue mo TeMe «CTENeHb ¢ PAIIMOHATBHBIM TOKA3aTeIIeM). 1
90 | [HoBTopenue no reMe «CTeneHb ¢ paMOHAIBHBIM IOKA3aTEIeM. 1
91 | [loBTOpeHue no Teme «ApudpmMeTniecKknii KOpeHb HaTYpPaITbHON CTETICHMY. 1
92 | IloBTopenwue mo teme «ApupMETHIECKII KOPEHb HATYPAILHOM CTETICHI. 1
93 | IloBTopenue o teme «O0aacTh OnpeaesIeHus] PYHKIUN 1
94 _k 1

IToBTropenue o reme «DyHKIHS Xy,
95 _k 1
IToBropenue o reme «DyHKIHS Xy,
96 | [loBTOpeHue no reMe «ApudmMeTruecKasi IporpeccHsi». 1
97 | IloBTOpeHHe 1O TeMe «ApupMeTHIEeCKas! IPOTPECCHS. 1
98 | [loBTOpenue no reme «I'eomeTpuyecKas MPOrpeccusi». 1
99 | IoBTOpenue 1Mo TeMe «PemeHne BepOSATHOCTHBIX 33/1a4 ¢ TIOMOIIBIO KOM- 1
OMHATOPHKHY.

100 | O6o6maoiee MOBTOPeHME 3a Kypc 9 Kjacca 1
101 | O6obmaoniee MOBTOPeHMeE 32 Kypc 9 Kiaacca 1
102 | I'ogoBasi KOHTPOJIbLHAsA padoTa 1
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