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1. Ilnannpyembie pe3y1bTAThl OCBOCHHSI Y4eOHOI0 IIpeaMeTa.

1.1. JIuuHOCTHBIE B MeETaAlPpEeAMETHBIC pE3yJIbTaThbl.

JINYHOCTHBIE pe3yJbTaThl.

VY BBIYCKHUKA OVAVT CHOPMUPOBAHBLI:

OTBETCTBEHHOE OTHOIIEHHE K YYEHHIO, FTOTOBHOCTh U CIIOCOOHOCTH K CaMOPa3BUTHIO U
caM0o00Opa30BaHUIO Ha OCHOBE MOTHUBAIMU K OOYyUYEHHIO U MMO3HAHUIO, C YYETOM yCTOWYH-
BBIX II03HABATEIbHBIX HHTEPECOB;

LIEJIOCTHOE MUPOBO33PEHUE, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS Ma-
TEMaTUYECKON HAyKH;

KOMMYHHMKATHBHAasi KOMIIETEHTHOCTh B OOIIEHUU U COTPYAHUYECTBE CO CBEPCTHUKAMHU, B
00pa3oBaTeIbHON JEATEIbHOCTH;

NpeICTaBICHUE O MaTEMaTHYECKONl Hayke Kak cdepe 4enoBedeCKOUl AesTeNbHOCTH, 00
sTanax e€ pa3BUTHUs, 0 €€ 3HAUUMOCTH Ul Pa3BUTUS LUBHIIM3ALNN;

KPUTUYHOCTH MBIIIJIECHUS, YMEHUE PAClO3HAaBaTh JIOTHYECKU HEKOPPEKTHBIE BBICKA3bIBa-
HUS, OTJIUYATh TUIIOTE3Y OT (haKTa;

KpEaTUBHOCTb MBIIICHUS, MHULIIMATUBA, HAaXOA4YMBOCTb, aKTUBHOCTh IIPU PEIICHUU aj-
redpandecKux 3ajay;

yMEHUE KOHTPOJUPOBATh MPOLECC U pe3ysbTaT yuyeOHOH MaTeMaTHYeCKOW IesTelIbHO-
CTH;

CIIOCOOHOCTh K IMOIMOHAJIBHOMY BOCHPHUSTHIO MaTeMaTUYECKUX OOBEKTOB, 3ajad, pe-
LICHUH, pACCYXICHUH.

MertanpeameTHbie pe3yJibTaThl.

VY BBITYCKHHKA 6VI[VT Cd)ODMHDOBaHBII

YMEHHE CaMOCTOATENBbHO ONPEAEATh eI CBOero oOy4eHUs, CTaBUTh U (OPMYIMPOBATH
Juis ce0sl HOBBIE 3a7jaud B yueOe M MO3HABaTEIbHON NEATEIbHOCTH, Pa3BUBATh MOTUBBI U
HMHTEPECHI CBOEH MT03HABATEIILHON IE€ATEIbHOCTH;
YMEHHE CaMOCTOSITEIbHO IJIAHUPOBATh MMYTH JOCTHXXEHUS 1eJel, 0CO3HAaHHO BBIOMpATH
Haubosee 3¢ (heKTUBHBIE CIIOCOOBI pelIeHNs yueOHbIX U MO3HABATENbHBIX 33/1a4;
YMEHHME OCYHIECTBJISATh KOHTPOJb MO pPE3yibTaTy U IO CIoco0y AeHCTBUS Ha YPOBHE
IPOU3BOJIBHOI'O BHUMAHMS U BHOCUTh HEOOXOIUMbIE KOPPEKTHBHI;
yMEHHE aJeKBATHO OLIEHUBATh MPAaBUILHOCTh UM OMIMOOYHOCTH BBHIMOJHEHUS Y4eOHOMI
3a1a4M, €€ 0ObEKTUBHYIO TPYAHOCTb U COOCTBEHHBIE BO3MOXKHOCTHU €€ pelIeHus;
OCO3HAHHOE BJIAJCEHHE JOTMYECKUMHU JAEHCTBUAMU OIpEIeNIeHUs] MOHATUH, 00001eHus,
YCTAHOBJICHHUsI aHAJIOTUH, KJIaccuPUKAIIMU HAa OCHOBE CaMOCTOSATEIBHOI'0 BBIOOpA OCHO-
BAaHWUI U KPUTEPUEB, YCTAHOBJIECHUS POJOBHUIOBBIX CBA3EH;
YMEHHUE yCTAHABJIUBATh IIPUYUHHO-CIEICTBEHHBIE CBA3H; CTPOUTH JIOTUYECKOE PACCYXK-
JICHUE, YMO3aKJIIOUEHUE U BBIBOJIBI;
yMEHHUE CO3/1aBaTh, MPUMEHATh U NMPE0oOpPa30OBbIBATh 3HAKOBO - CHUMBOJIMUECKHE Cpe-
CTBa, MOJIENIM U CXEMBI JJIsl peLIeHUs] yUeOHbIX U O3HABaTEIbHbIX 3a/1a4;
yMEHHUE OpraHUW30BBIBATh Y4E€OHOE COTPYIHHMYECTBO M COBMECTHYIO JEATEIbHOCTH C
YUYUTEIEM U CBEPCTHUKAMU,
ydueOHasi ~ KOMIETEHTHOCTb B 00JlacTM  HUCIOJB30BaHUS  HMHGPOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

nepBOHavyajIbHbIe MPEICTaBICHUs 00 UlIeIX U O METOJlaX MaTeMaTHUKH Kak 00 yHUBep-
CaJIbHOM $SI3BIKE€ HaYKH M TEXHUKHU, O CPEACTBE MOJAEIUPOBAHUS SIBIICHUU U MPOLIECCOB;

2



e yYMEHHE BHJIETh MaTEMaTHYECKYyIO 3a/lauy B KOHTEKCTe MPOOJIEMHOW CUTyallMu B JpY-
TUX JUCUMIUIMHAX, B OKPY’KAIOIIEH KU3HU;

e yYMEHHE HAaXOJWUTh B Pa3IUYHBIX UCTOYHUKAX MH(OpMaIMIO, HEOOXOUMYIO JJIsl pellle-
HUS MaTeMaTUYECKHUX MPOOJIEeM, U MPEACTABIATh €€ B MOHATHOW (Gopme; MPUHUMATH
pelleHre B yCIOBHUSIX HEMOJHONW M M30BITOUYHOM, TOUHON U BEPOATHOCTHON HMHpOpMa-
Ln;

e yYMEHHE NOHUMATh U UCIOJIb30BATH MAaTEMAaTHYECKUE CPEACTBA HAIISIHOCTH (PUCYHKH,
YepTEKU, CXEMBI U Jp.) AJISl UITIOCTPALlUM, HHTEPIIPETALUH, apTYMEHTALINH;

e YMEHHE BBIJIBUTaTh THIOTE3bl MPU PEHICHUHM YYEOHBIX 3a/1ady U MOHUMATh HEOOXOIu-
MOCTb UX POBEPKHU;

e yYMEHHUE NPUMEHSITb WHIYKTHUBHBIE M JEIYKTHUBHBIE CIOCOOBI pacCyXICHUM, BUIETh
pas3iauyHbIe CTPATEruu PEUICHUs 3a/ay;

e IIOHMMAaHHUE CYIIHOCTH aJrOPUTMHUUYECKUX IMPEANUCAHUN U YMEHHUE JEHCTBOBATH B CO-
OTBETCTBUM C MPEIJIOKEHHBIM aITOPUTMOM;

e YMEHHE CAMOCTOSITENIbHO CTaBUTh ILIEJIH, BEIOMPATh U CO3/1aBaTh aJTOPUTMBI AJid pemie-
HUS Y4eOHBIX MaTeMaTHYECKUX MPOOIeMm;

e yYMEHHUE IUIAHUPOBATH U OCYUIECTBIATH AEATEIbHOCTb, HAIPABIEHHYIO HA pEIICHUE 3a-
Jlad MCCIIE0BATEIBCKOTO XapakTepa.

1.2. lIpenmeTHbIE pe3yJibTAThI.

Y BBINYCKHUKA OYAYT chOPMUPOBAHBL:

1) mpencraBieHusl 0 MaTeEMaTUKE KaK O METOJE MMO3HAaHUS AEHCTBUTEIbHOCTH, MO3BOJISAIO-
IIEM OINKCHIBATH U U3y4YaTh PEAJIbHBIC MPOLIECCHI U SBJICHUS:

- OCO3HaHME POJIM MaTeMaTUKU B pa3Butuu Poccun u mupa;

- BO3MOXHOCTb IIPUBECTU MPUMEPHI U3 OTEYECTBEHHON M BCEMUPHOU MCTOPUM MATEMATH-
YECKUX OTKPBITUN U UX aBTOPOB;

2) pa3BUTHE YMEHHI paboTaTh ¢ yueOHBIM MaTEeMaTHYECKUM TEKCTOM (aHATM3UPOBATH, U3-
BJIEKaTh HEOOXOAUMYIO MH(OPMALIKIO), TOYHO U IPAaMOTHO BBIPa)KaTh CBOM MBICIIU C IPUMEHE-
HUEM MaTeMaTHYeCKOM TEPMUHOJOIMHM U CUMBOJIMKHU, IPOBOAUTH KJIACCU(PHUKAIMU, TIOTHIECKUE
000CHOBaHHS, JOKa3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPKICHUI:

- ONEPUPOBAHUE MOHATUSAMU: MHOXKECTBO, DJIEMEHT MHOKECTBA, IIOJMHOKECTBO, ITPUHA/I-
JIeKHOCTh, HAXOXKJCHHUE NIepeceUeHUs], 00bETUHEHMS IOAMHOMXECTBA B MPOCTEUIINX CUTYaIUSAX;

- pellIeHHe CIOKETHBIX 3a/1a4 Pa3HbIX TUIOB Ha Bce apupMeTHYeCKue JeHCTBUS;

- IpUMEHEHHE croco0a MOUCKa pelIeHUs 3aJaud, B KOTOPOM DPACCYKJIEHUE CTPOUTCS OT
yCIOBHS K TPeOOBAHUIO HIIM OT TPpeOOBaHMS K YCIOBHIO;

- COCTaBJICHHE IUIaHA PEIICHUs 3aJa4d, BbIIEJICHHE 3TANOB €€ PEIICHUs, UHTEePIpeTaus
BBIUMCJIUTEIBHBIX PE3YJIbTATOB B 33J]a4€, UCCIECIOBAHNE MTOJIyUEHHOTO PELICHHUS 3a/1a4H;

- HaXO0KJIeHUE MPOLIEHTa OT YMCIIa, YUcia MO MPOLEHTY OT HEro, HAXOKIEHHUS MPOLEHTHO-
rO OTHOLIEHMS JBYX UYUCEN, HaXOXKIACHUS MPOLIEHTHOTO CHWKEHUS WM NPOLIEHTHOTO TOBBIIIE-
HUS BEJIMYUHBI,

- pEILlIeHNE JIOTUUECKUX 3a]ay;

3) pa3BuTHE NMPEACTABICHUI O YKCIIE U YHCIOBBIX CUCTEMAX OT HATYpaJbHBIX 10 JIEUCTBU-
TEJNbHBIX YHCEN; OBJIAZICHUE HAaBbIKAMM YCTHBIX, TUCbMEHHBIX, HHCTPYMEHTAIbHBIX BBIUUCIIE-
HUH:

- OMEpHUPOBAHHE TMOHATUSMHU: HATYpallbHOE YHUCIIO, IEJI0E YMCIIO0, OOBIKHOBEHHAs JIPOOH,
JecATUYHAs JPO0k, CMENIAaHHOE YMCII0, PAIMOHAIBHOE YUCIIO, UPPAIMOHATHHOE YUCIIO;

- HCIIOJIb30BAaHHE CBOMCTBA YHCEN U 3aKOHOB apU(METHYECKHUX OIMepalfii ¢ YuciamMu Mpu
BBIIOJTHEHUH BBIUMCIICHHIA;

- UCII0JIb30BAaHUE MMPU3HAKOB JEIUMOCTH Ha 2, 5, 3, 9, 10 mpu BBINOJIHEHUH BBIUYKCIECHUN U
pEIICHUH 3a/1a4;



- BBIIIOJIHEHUE OKPYIJICHHSI YUCENl B COOTBETCTBUU C IIPABUIIAMY;

- CPaBHECHME YHCEIL;

- OLICHUBAHUE 3HAYEHUs KBAIPaTHOIO KOPHS U3 IOJIOXKUTEIBHOTO LIEJIOT0 YUCIIA;

4) oBnaseHUE CUMBOJIBHBIM SI3BIKOM aireOphl, MPUEMaMU BBIOJIHEHUS TOXKJIECTBEHHBIX
peoOpa3oBaHuil BBIPAXKEHUH, pEIICHUs] YpaBHEHUM, CUCTEM YpaBHEHUI, HEPAaBEHCTB U CHCTEM
HEPaBEHCTB; YMEHHS MOJIEIMPOBATH PEaJbHBIC CUTYallud Ha S3bIKE anreOpbl, HCCIEI0BAThH IO-
CTPOEHHBIE MOJEIM C HCIOJIb30BAHMEM almapaTta ajreOpbl, UHTEPIPETHUPOBATH IOJyYEHHBIN
pe3ynbTar:

- BBIIIOJIHEHHE HECITIOXKHBIX MPeoOpa30BaHUM AJIs BHIUMCIICHUS 3HAYEHUH YUCIIOBBIX BbIpa-
JKEHUH, COACPIKALIUX CTEIICHU C HATypaJbHbIM II0KA3aTEJIEM, CTEIIEHU C LEJIBIM OTPULATEIIbHBIM
IIOKa3aTeseM;

- BBITNIOJIHEHUE HECIOXKHBIX TPeoOpa3oBaHuil LebIX, APOOHO PALMOHAIBHBIX BRIPAKEHUH U
BBIP@)KEHUI ¢ KBaJpaTHBIMU KOPHSAMU; PAaCKpbIBaTh CKOOKH, IIPUBOJUTH MTOI0OOHBIE CllaraeMble,
UCTIOJIb30BaTh (POPMYIIBI COKPALICHHOTO YMHOKEHUS;

- peLICHME JIMHENHBIX U KBAJPaTHBIX YPABHEHUI U HEPAaBEHCTB, yPAaBHEHUI U HEPABEHCTB,
CBOJAILIUXCS K JIMHEHHBIM WJIM KBaJIpaTHBIM, CUCTEM YPAaBHEHUN U HEPABEHCTB, U300pa’keHUE
pEILIECHUI HEPABEHCTB U UX CUCTEM HA YMCIIOBOU MPSAMON;

5) oBnaxeHue CUCTEMON (PYHKUMOHAJIBbHBIX IMOHSATUH, pa3BUTHE YMEHHUS HCIOJIb30BaTh
(byHKLIMOHATBHO-TpaUUecKre NPEACTAaBICHUS JUIsl PELICHUs Pa3IMYHBIX MaTeMaTHYECKUX 3a-
Jlad, JUIs ONIMCAHUSA Y aHAIN3a PEAJIbHBIX 3aBUCUMOCTEH:

- OIIpEZIEICHUE TIOJIOKEHUS TOUKH T10 €€ KOOpANHATaM, KOOPAUHATHI TOYKHU 110 €€ MOJIOXKE-
HUIO HA INIOCKOCTH;

- HaxOxX/IeHue 1o rpaduky 3Ha4eHU QyHKIMHU, 00JIaCTH ONpPEeSICHHsI, MHOKECTBA 3HaYe-
HUH, HyJleld (QyHKLIUHU, IPOMEKYTKOB 3HAKOIIOCTOSHCTBA, IPOMEXYTKOB BO3pacTaHUs U yObIBa-
HUS1, HauOOJIBIIEr0 ¥ HAMMEHbIIET0 3HAYeHUS (DYHKIIMH;

- mocTpoeHue rpaduKa JIMHEHHON U KBaIpaTUIHON ()YHKIIHIA;

- OolepupoBaHUE Ha 0a30BOM YPOBHE MOHSTUSMU: IOCIIEAOBATENBbHOCTh, apu(pmMeTHiecKas
IIPOrPECCHs], TEOMETPUYECKAs IPOTrPECCUS;

- UCII0JIb30BaHUE CBOMCTB JMHEWHOW M KBaApaTUUYHOM (QyHKIUMI M UX TpaduKOB mpu pe-
IIEHUH 3a]1a4 U3 IPYTUX y4eOHBIX MPEIMETOB;

6) oBiazeHHe MPOCTEHIIIMMH CIIOCOOAMH TPECTABICHUS U aHAIN3a CTATUCTUYCCKHUX JaH-
HBIX; (POPMUPOBAHUE MPEACTABICHUI O CTATUCTUUECKUX 3aKOHOMEPHOCTSAX B PEaJbHOM MUDPE U
0 Pa3IUYHBIX CIIOCO0AX UX U3YUYEHMs, O MPOCTEHIINX BEPOSTHOCTHBIX MOJAEIIX; pa3BUTHE yMe-
HUM U3BJIEKaTh MH(OPMALNIO, MPEACTABICHHYIO0 B Ta0iauIax, Ha AMarpaMMmax, rpadukax, onu-
ChIBATh M aHAJIN3UPOBATh MACCHUBBI YHCJIOBBIX JAHHBIX C MOMOIIBIO MOAXOIAIIMX CTaTUCTHYE-
CKHMX XapaKTEpPUCTHUK, MCIOJIb30BaTh IOHMMAHUE BEPOSTHOCTHBIX CBOMCTB OKPYXKAIOIIUX SIBJIE-
HUU IIPU IPUHATUY PELICHUN:

- (hopmMHpoBaHHUE MPEACTABIECHUS O CTATUCTUYECKUX XAPAaKTEPUCTHKAX, BEPOATHOCTH CIY-
4aifHOTO COOBITHS;

- pelIeHre IpoCcTeNnX KOMOMHATOPHBIX 3a7a4;

- OTpe/ieJIeHNEe OCHOBHBIX CTATUCTMUYECKUX XapaKTEPUCTUK YHCIOBBIX HAOOpOB;

- OLICHUBAHUE U BHIYHMCIICHUE BEPOSITHOCTH COOBITUS B IPOCTEHILINX CITydasix;

- HaJIM4YME TNPEJICTaBICHUS O POJIU MPAKTUUYECKU TOCTOBEPHBIX U MAJOBEPOSITHBIX COOBI-
TUH, O POJIM 3aKOHA OOJBIIMX YHCET B MACCOBBIX SIBJICHUSX;

- YMEHHE CpPaBHHUBATb OCHOBHBIE CTATUCTUYECKUE XAPAKTEPUCTHKHU, IOJyYCHHBIE B IIPO-
1[ecce PEIICHNs MPUKIIAIHOM 3a/1a4i, U3YUYECHHS PEAIbHOTO SIBJICHHUS;

7) pa3BUTHE YMEHHMI NMPUMEHATh U3YUYE€HHBIE MMOHATHS, PE3yIbTaThl, METObI JIUISl PELICHHUS
3a/1a4 MPAKTUYECKOTO XapakTepa M 3a7a4 W3 CMEKHBIX JUCLUILIMH C HCIOJIb30BAHHEM IpU
HEOOXO/IMMOCTH CIIPABOYHBIX MaTEepPHaJIOB, KOMIIBIOTEPA, MOJIH30BATHCS OLUEHKOW U MPUKUIKON
IIPU IIPAKTUYECKUX pacyeTax:

- pacrio3HaBaHHE BEPHBIX U HEBEPHBIX BbICKa3bIBaHMUI;

- OLICHUBAHUE PE3yJbTAaTOB BEIYMCIICHHUN MPU PEIICHUH MPAKTUYECKUX 3a7a4;
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- BBINIOJIHEHUE CPABHEHUS YHUCEI B PEATbHBIX CUTYaIUX;

- HCMOJIb30BAHUE YHMCJIOBBIX BBIPAKECHUN NPHU PELICHHUM MPAKTUYECKUX 3aa4 U 3a7ad U3
JIPYTUX Y4EOHBIX PEIMETOB;

- pelIeHre MPAKTHYECKUX 337124 C MPUMEHEHUEM MPOCTEUIITUX CBOMCTB (PUTYD;

- BBITMIOJIHEHUE MPOCTEHIIMX MOCTPOCHUH M M3MEPEHUN Ha MECTHOCTH, HEOOXOIUMBIX B Pe-
ATLHOM >KU3HU.

7 kiacc.
PannoHanbpHbIe yncna

BruIyCKHHUK HAYy4YUTCS:

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

* HCMOJb30BaTh NOHATUS U YMEHUs, CBS3aHHBIE C IPONOPLHUOHAIBHOCTBIO BEJINYUH, MTPO-
LIEHTAMHU, B XO/I€ PEUICHUSI MaTEMaTUYECKHUX 3a/1a4 U 3a/1a4 U3 CMEXKHBIX MIPEAMETOB, BHIIOIHATh
HECJIOKHBIE IPAKTUYECKUE PACUETBHI.

Buinycknux nonyuum 603modicnocmy:

* HAYUUMBCA UCNONIL308AMb NPUEMDL, PAYUOHATUSUPYIOWUE BbIYUCIEHUS, NpUobpecmu
NPUBLIUKY KOHMPOIUPOBAMb BbIYUCTIEHUS, 8blOUPAsL NOOX0OAWULL 0I5l CUMYAYUU CNOCOD.
AnreOpanyecKue BhIPaKEHU

BhIlyCKHHK HAy4UTCH:

* OIIEPUPOBATh TOHATUSAMHU «TOXKIECTBO», «TOXKIECTBEHHOE MPEoOpa3oOBaHUE», pellaTh
3aJa4u, cojieprkamre OyKBeHHbIE JaHHbIe; padoTaTh ¢ GOpMyIaMu;

* BBITIOJIHATH MTPE0Opa30BaHus BHIPAKEHUH, COAEPKAIINUX CTETIEHHU ¢ HATYpaJbHBIM MOKa-
3aTelieM;

* BBIMIOJIHATH TOKJECTBEHHBIE MPEOOpa30BaHUsl PAlMOHATBHBIX BBIPAKEHUN HA OCHOBE
MPaBIJI ACHCTBHIA HAJl MHOTOWICHAMH M allTeOpandecKuMu ApOOSMH;

* BBINOJIHATh Pa3I0KEHUE MHOTOUIEHOB HA MHOKUTEIIH.

Buinycknux nonyuum 603mMocHOCHb HAYYUMbBCA:

* BbINOJIHAMb MHO20ULA208ble NPeodPA308AHUS AN2eOPaAUYECKUX BbIPANCEHUU, NPUMEHSS
WUPOKULl HAbop cnocobos u NPUEMO8;

* NPUMEHAMb MOHCOECB8EHHbLE NPeodPa308anUsl OJis peuleHuss 3a40ad U3 pa3IUYHbIX pa3-
0enos Kypca.

YpaBHeHUs

BhINyCKHUK HAyUUTCSH:

* peliaTh JUHEHHbIE YPAaBHEHMS], PALIMOHAIIbHBIE YPABHEHUSI C OAHOW MEPEMEHHOW, CH-
CTEMBI JIByX YPaBHEHHH C IByMs IT€PEMEHHBIMU;

* IOHUMAaTh YPAaBHEHHUE KaK BAXHEHIIYI0 MaTEMAaTUYECKYIO MOJIEb JUIsl OMMCAHUS U U3Y-
YEHUs pa3HOOOPA3HBIX PEAbHBIX CUTYAIlMH, pelIaTh TEKCTOBBIC 3a7a4l alre0pandeckuM MeTo-
10M;

* IPUMEHSATH TpaQUUeCcKHe MPEICTABICHUS IS MCCISAOBAHUS YpaBHEHUMU, MCCIIEAO0BA-
HUS M PEUICHUS CUCTEM YPaBHEHUH C JBYMs TIEPEMEHHBIMH.

Buinycknux nonyuum 603mosxcnocmes:

* 061a0eMb CReYUATbHLIMU NPUEMAMU PEUEHUs. YPAGHEHUTL U CUCMeM VPABHEHUll, Vee-
PEHHO NPUMEHSIMb annapam YpaeHeHull 0 peulenus pazHo0OPa3HbIX 3a0ay U3 MAmemMamuKu,
CMEJHCHBIX NPeOMemos, NPAKMUKU,

* npumensams epagpuueckue npeocmagieHus Ol UCCIeO08AHUS VPABHEHUL, CUCHeM
VpasHenutl, cooepicaujux OykeeHHvle Kodghduyuenmol.
OcHoBHBIE MOHATHA. YnciioBbIE ) VHKIINA

BhINyCKHUK HAYYUTCS:

* MOHMMATh U KMCIOJI30BaTh (QYHKIIMOHAIBHBIC MMOHITHS M A3bIK (TEPMUHBI, CHMBOJIHYE-
ckue 0003HAYCHHUS );




* CTpOUTH TpauK JIUHEHHOU (YHKIIMU; MCCIICIOBATh CBOMCTBA JIMHEHHBIX (PYHKIIUN HA
OCHOBE U3YYCHUS MTOBEICHUS UX TPAPHKOB;

* IOHUMAaTh (PYHKLHIO KaK BaKHEHIIYI0O MaTEeMaTHYECKYI0 MOJENb U OMHCAHUS IMPO-
IIECCOB W SIBJICHUI OKPY)KAIOIIET0 MHPA, TPUMEHSITh (YHKIIMOHATBHBIN SI3BIK JJISI ONMUCAHUS U
HCCJICIOBAHMSI 3aBUCUMOCTEN MEXy PU3NUECKUMH BEIMYMHAMH.

Buinycknuk nonyuum 603mMoxcHoCmb HAYYUMbCA:

* 1POBOOUMb UCCNIE008AHUS, CBA3AHHbIE C U3YYeHUeM CBOUCME JIUHEUHOU (QYHKYuU, 8
MOM HUCle ¢ UCNONb308AHUEM KOMNbIOMEPA, HA OCHOBe PAUKO8 U3YYEHHOU QYHKYUU Cmpo-
ums bosee cnodichvie epagpuru (KycouHo-3a0aHHble, C «BLIKOJOMBIMUY MOYKAMU U M. N.);

* UCNONIL308aMb YHKYUOHAIbHbBIE NPEOCMABIEHUs U CEOUCMEA (DYHKYUU Olsl PeueHus]
Mamemamuyeckux 3a0ay U3z paziuidHsix pazoenos Kypca.

KomOuHaropuka

BhInycKHUK Hay4uTCs peliath KOMOMHATOPHBIE 3a/1a4l Ha HAaXOXKJIEHUE YKciia 00bEeKTOB
VI KOMOWHAITHH.

Buinycknux nonyuum 603mMOoMCHOCIb HAYYUMbBCA HEKOMOPLIM CReYUdIbHbIM NPUEMAam
peuwieHuss KOMOUHAMOPHBIX 3a0ay.

8 kaacc.
JeiicTBUTENbHBIC YUCIIA.

BEBINYyCKHUK HAYIUTCS:

* HCII0JIb30BAaTh HAYallbHBIE MTPEICTABICHHS O MHOXKECTBE ICHCTBUTEIBHBIX YHCET;

* OIIEPUPOBATH MOHATHEM KBAJIPATHOTO KOPHS, IPUMEHSTH €TO B BBIYHCICHUSX.

Buinycknux nonyuum 603modicHocmby:

* pazeume npeocmasieHue O Yucie U YUCI08bIX CUCMEMAX Om HAMYpPalbHuIX 00 Oeli-
CMBUMENbHBIX YUCe]l;, O POIU GbIUUCTICHUL 8 NPAKMUKe,

* pazeums u yenyoums 3HAHUs 0 0eCAMUYHOU 3aNUCU OeUCMBUMENTbHBIX YUucel (Nepuoou-
yeckue u Henepuooudeckue opoou).

H3mepeHus, MpuOINKCHHSI, OIICHKU

BhInyCcKHUK HAYIUTCS:

* HCIIOJIB30BATh B XOJI€ PEHICHHS 3aJad dJICMCHTApHBIC TPEICTABIICHUS, CBSI3aHHBIC C
npUOIMKEHHBIMY 3HAUEHUSIMU BETHUWH.

Buinycknux nonyuum 603moxcnocmes:

* NOHAMb, UMO YUCT08ble OaHHble, KOMOpble UCNONb3VIOMC 01 XAPAKMEPUCMUKU 00b-
EKMO8 OKPYHCAIOUe20 MUpa, AGIAI0MCs NPeUMyujeCmeeHno NPUOTUNCEHHLIMUY, YMO NO 3aNUcCU
NPUOTUINCEHHBIX 3HAUEHUL, COOEPHCAUUXC 8 UHDOPMAYUOHHBIX UCTNOYHUKAX, MOIHCHO CYOUMb O
nO2PeUtHoCmuY NPUOTIUNCEHUSL,

* NOHAMb, YMO NOSPEUHOCIb Pe3YIbmama GblYUCTeHUL 00IHCHA ObIMb COUIMEPUMA C
NO2PEUIHOCMbIO UCXOOHBIX OAHHBIX.

AnreOpanyecKue BhIPaKCHH

BBINYCKHWUK HAYIHTCS:

* ONIEPUPOBATH TOHATUSAMHU «TOXKIECTBO», «TOXKIECTBEHHOE MPEeoOpa3oOBaHUE»; pelIaTh
3a/1a4u, cojiepkaniue OyKBeHHBIE TaHHBIC; paboTaTh ¢ (hOpMyJIaMu;

* BBITIOJIHATH IPE0OpPa30BaHUs BBIPAKECHH, COIEPIKALNX KBAAPaTHBIE KOPHH.

Buinycknuk nonyuum 603mMoxucHOCHb HAVYUMbCAL:

* 8LINONIHAMb MHO20ULA208ble NPeoOPA308AHUSL PAYUOHATLHBIX GbIPAICEHUN, NPUMEHS
WUPOKULl HAbop cnocobos8 U NPUEMO8;

* NPUMEHAMb MOHCOeCmEeHHble NPeodPA3068aAHUsL O PeueHUs 3a0ay U3 pasiuiHbIX pas-
0enos Kypca (Hanpumep, 0 HAXOHCOEHUST HAUOOIbULe20/HAUMEHbULE2O 3HAUEHUS BbIPAICEHUSL).
YpaBHeHUs

BBINYCKHWK HAYIHUTCS:

* pemaTh OCHOBHBIE BU/bI KBAIPATHBIX YPAaBHEHUM, PAllMOHAIBHBIX YpaBHEHUH ¢ OJIHOM
MIEPEMEHHOM, TPOCTENIIINE CUCTEMBI, COJIEPKAIIUE YpPAaBHEHUE BTOPOU CTEIECHH;
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* MIOHUMAaTh YPaBHEHUE KaK BAKHEUIITYI0 MATEMaTHICCKYIO MOJICITb JJISl OTIMCAHUS U U3Y-
YeHHsI Pa3HOOOPA3HBIX PEaTbHBIX CUTYAIUH, peliaTh TEKCTOBBIC 3a7auu anreOpandeckKuM MeTo-
10M;

* IPUMEHSATH TpaQUUecKue MPEICTaBICHHS IS MCCICIOBAaHUS ypaBHEHUH, HCCIIEIOBa-
HUS U PEUICHUS CHCTEM YPaBHEHUH C ABYMS IIEPEMECHHBIMH.

Buinycknuk nonyuum 603moxcnocmes:

* 081A0eMb CNEeYUaIbHbIMU NPUEMAMU PeUleHUs K8AOPAMHbLIX VPAGHEHUU U CUCmem
VPagHeHUll, cO0epIHCauwjux ypasHeHue 6mopou cmenetu;

VBEPEHHO NPUMEHAMb Annapam ypasHeHuil OJisk peueHus. pa3Ho0OPAa3HbIX 3a0ay U3 mMa-
MEeMAMUKU, CMENCHBIX NPEOMemOos, NPAKMUKIU,

* npumensms  epagpuueckue npeocmagieHus Ol UCCAeO08AHUSL VPABHEHUL, CUCHeM
VpasHenutl, cooepicaujux OykeeHHvle Kodgh@duyuenmol.

OcHoBHBIC TOHATHS. YnCIIOBbIE YHKIIUU

BruIyCKHHUK HAy4UTCS:

* IOHUMAaTh U HCIOJIb30BaTh ()YHKIIMOHAIBHBIC MMOHATHUS U S3bIK (TEPMUHBI, CHMBOJITYC-
ckue 0003HAYECHHUS);

* CTPOUTh TpapuK KBAJAPATUYHON (DYHKIMH, HCCIEAOBaTh CBOWCTBA KBaJPaTHUYHBIX
(GyHKIMI Ha OCHOBE U3YYEHHUS [TOBEACHUS UX IPa(UKOB;

* MOHMMaTh (DYHKIMIO KaK BRXHEUIIYI0 MAaTEeMAaTHYECKYIO MOJEINb U OIMHUCAHUS IPO-
IIECCOB W SIBJICHUM OKPYKAIOIIEr0 MHPA, MPUMCHSITh (YHKIIMOHATHHBIA SI3BIK JJISI OMUCAHUS U
UCCIICIOBAHMSI 3aBUCUMOCTEH MeX 1y (PU3HMUECKUMH BEJTMUNHAMH.

Buinycknuk noayuum 603moxcHocmeb HAyYUmMbcs:

* IPOBOOUMb UCCIEO0BAHUS, CEA3AHHBLE C U3VUEHUEM CEOUCME K8AOPAMUYHOU (YHKYUU,
8 MOM Yucjie ¢ UCNOIb308AHUEM KOMNbIOMEPA,; HA OCHO8E epAPUKO8 U3VUEeHHbIX YHKYULL Cmpo-
ums 6071ee clodicHble epaPUKU (KyCOUHO-3a0anHble, C «BLIKOJIOMBIMUY MOYKAMU U M. N.);

* UCNOIL308AMb (PYHKYUOHAbHbIE NPeOCmAasienus U C8OUCmea QYHKyull O/ peuleHus
MAMeMamuyecKux 3a0ay U3 pasiuidHbix paz0enos Kypcd.

HepagencrBa

BBIyCKHUK HAYYUTCSL:

* IOHUMATh W MPUMEHITh TEPMUHOJIOTHIO U CHMBOJIUKY, CBSI3aHHBIC C OTHOIIICHUEM He-
paBEHCTBA, CBOMCTBA YHCIOBBIX HEPABEHCTB;

* pelaTh JMHEHHbIE HEPABEHCTBA C OJHOM MEPEMEHHOM M UX CHUCTEMBI; peIlaTh KBagpaT-
HBIE HEPABEHCTBA C OMOPOM Ha rpauuecKue MpeaCTaBICHHS;

* IPUMEHSATH aIapaT HePaBSHCTB JUIS PEIICHUS 3a/1a4 U3 PA3IMIHBIX Pa3JIeiioB Kypca.

Buinycknux nonyuum 603modicnocme Hayuumocs:

* PA3HOOOPA3HBIM NPUEMAM OOKA3AMENbCIEA HEPABEHCME, YBEPEHHO NPUMEHAMb annd-
pam Hepasencme OJisi peuteHusi pa3HOOOPA3HBIX MAMEMAMUYECKUX 3a0ay U 3a0au U3 CMENCHbIX
npeomemos, NPaKmuKu,

* npuMeHsaImb cpaguyeckue npedcmagieHus 0Jisi UCCIe008AHUS HEPABEHCE, CUCTEM He-
paseHcmes, cooepicawmux Oykeennvle Kodghguyuenmeol.

9 kaacc.
AnreOpanuecKue BhIPAKCHHUS

BhINYCKHUK HAYYHTCS:

* OTIEPUPOBATH MOHITUSIMHU «TOXKICCTBO», «TOXKICCTBEHHOE MpPeoOpa3oBaHUE; peliaTh
3aj1a4u, cojeprKaine OyKBEeHHbBIE JaHHbBIC, paboTaTh ¢ hopMyIamu;

* BBITIOJIHATH MPEOOpPa30BaHUsl BBIPAKCHUH, COACPIKAIIUX CTEIEHU C PAllMOHATbHBIMU
MOKa3aTesIsIMH.

Buinycknuk nonyuum 603moxcHocmes Hayuumucs:

* BLINOJIHAMb MHO2OUA208blE NPeoOPA306AHUS PAYUOHALHBIX BbIPANCEHUL, NPUMEHSIS.
wWuUpoKuii Habop cnocobos u Npuémos;




* NPUMEHAMb MOAHCOECBEHHbIE NPeobPa308anUsl OJis peuleHus 3a0a4 U3 pasiuyHbIX pas-
0en06 Kypca (Hanpumep, 0Jis HAX0HCOeHUsI HAUDOIbULE2O/HAUMEHbULE20 3HAYCHUSL BbIPANCEHUS).
OcHoBHbIe NOHATHS. YNCIOBBIE QYHKIIMH

BruIyCKHHUK HAy4UTCS:

* IOHUMATh U UCMOJIb30BaTh (PYHKIHMOHAIBHbIE MOHITHS U SI3bIK (TEPMHHBI, CHMBOJIMYE-
ckue 0003HAYECHHUS);

* CTPOUTH I'paUK CTETIEHHOMN (YHKIINH; UCCIEA0BATh CBONCTBA CTENEHHBIX (DYHKIIMIA Ha
OCHOBE M3Y4EHUS MOBEACHUS UX IPapHKOB;

* IOHUMAaTh (PYHKLHIO KaK BaKHEHIIYI0O MaTEeMaTHYECKYI0 MOJENb JUIS OMHCAHUS IMPO-
[IECCOB W SIBJICHUM OKPYXKAIOIIEro MHUPA, IPUMEHSATh (PYHKIIMOHAIBHBIN S3BIK JJISI OTMCAHUS W
HCCJIEIOBAHMSI 3aBUCUMOCTEN MEXy PU3NUECKUMH BEIMYMHAMH.

Buinycknuk noayuum 603mMoxcHoCmb HAYYUMbCA:

* NPOBOOUMb UCCIE008AHUS, CEA3AHHbIE C U3VUEHUEeM CBOLCME CMENneHHOU (QYHKYuuU, 8
MOM Hucie ¢ UCNONb308AHUEM KOMNbIOMEPAd, HA OCHO8E PpAPUKO8 U3VUEHHBIX QYHKYUL cmpo-
ums bosee cnodichvie epagpuru (KycouHo-3a0aHHble, C «BLIKOJOMBIMUY MOYKAMU U M. N.);

* UCNONIL308aMb YHKYUOHAIbHbIE NPeOCmAasienus U C8OUCmea QYHKYull O peuleHus
Mamemamuyeckux 3a0ay U3z paziuidHsix pazoenos Kypca.

UmcaoBble OCIEI0BATENBHOCTH

BhInycKHUK HAYIUTCS:

* IOHUMaTh M HCIOJB30BATH S3bIK IOCIIEJOBATEIBHOCTEH (TEPMUHBI, CHMBOJIMYECKHE
0003HaYCHHS ),

* IPUMEHSATH (OPMYIIBI, CBS3aHHBIE C apU(METHUECKON U TEOMETPHUECKON TTporpeccueii,
U anmnapar, copMHpOBaHHBIN MIPH U3YUEHUHU IPYTHX Pa3fesioB Kypca, K PEelISHUIO 33/1a4, B TOM
YHciie ¢ KOHTEKCTOM U3 PEATbHOM KU3HH.

Buinycknux nonyuum 603moxicHOCb HAYYUMbCA:

* pewiams KOMOUHUPOBAHHbIE 3A0ayU ¢ NpUMeHeHuem Gopmyn N-2o YieHa u CyMMul nep-
8b1X N WieH08 apupmemuieckol U 2eoMempuiecKoll npoepeccuul, NPUMeHss npu SMoM annapam
VPasHeHull U HepageHcme,

* NOHUMAMb APUPMEMUUECKYI0 U 2e0MEemPUYECcKYI0 NPOSPeccuro KaxK YHKyuu Hamy-
DANbHO20 ap2yMeHma, CeA3bl8amb ApUPMemuUdecKyro npocpeccuro ¢ TUHElHbIM POCHOM, 2e0-
Mempu4eckyio — ¢ IKCNOHEHYUANbHbIM POCHOM.

OnucarenpHas CTaTUCTUKA

BhINyCKHUK HAay4uTCs MCTIOIB30BaTh MPOCTEHIINE CIOCOOBI MPeICTaBICHHUS U aHaIn3a
CTAaTHCTUYECKUX JIAHHBIX.

Buinycknux nonyuum 603modicHocms npuobpecmu nepeoHa4aibHbulll ONbIM OpeaHU3ayul
cboopa OamHbIX NpU NPOBEOeHUU ONpoca O0OWeCMB8EeHHO20 MHEHUs, OCYWEeCMEIAmb UX aHaIu3,
npeocmasisims pe3yibmamsl ONpoca 8 guoe madauysvl, OUASPAMMbI.

CiiydaifHbie COOBITHS U BEPOSITHOCTh

BhINYyCKHUK HAYYHTCS HAXOJUTh OTHOCHTEIBHYIO YacTOTYy WM BEPOSTHOCTH CIYYailHOTO
COOBITHS.

Buinycknux nonyyum 603modicHocms npuobpecmu onvim nposedenuss CIy4atiHblX dKcne-
DPUMEHMO8, 8 MOM YUCTE C NOMOULIO KOMNbIOMEPHO20 MOOEIUPOBAHUsl, UHMEPNPEMAYUU UX pe-
3YIbMamos.

B noBceIHEBHOM KU3HU U DU U3YYEHUU IPYIUX NIPEIMETOB
BhINyCKHHMK HayduTC:

* pacrio3HaBaHME BEPHBIX U HEBEPHBIX BbICKA3bIBaHUI;

*OLICHMBAHUE PE3YJbTATOB BHIYMCIICHHUN U PEIIEHUH MPAKTUYECKUX 3a/a4;

*BBIIIOJIHEHNE CPABHEHNUS YHCET B PEATbHBIX CUTYaLMSIX;

*HMICTI0JIb30BAaHUE YHCIIOBBIX BBIPAXKEHUN IPU PEIICHUH MPAKTHYECKUX 3a/1ad U 3a1ad U3
JPYruX y4eOHbIX IPEIMETOB;

*pelIeHNe MPaKTHUYEeCKHUX 3a/ad ¢ IPUMEHEHUEM IPOCTEUIINX CBOUCTB QUryp.
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2. Conep:xkaHue y4eOHOI0 mpeaMera.

DJieMeHThI TEOPUU MHOKECTB 1 MATEMATHYECKOI JIOTUKH

MHo:kecTBa H OTHOIIEHUSI MeKTY HUMH

MHOXECTBO, Xapakmepucmuieckoe C0UCmMe0 MHOJICeCmad, dJIEMEHT MHOXKECTBA, n1)-
cmoe, Koneunoe, Oeckoneurnoe muodicecmeo. IlogMHOXkecTBO. OTHOIICHHE NMPHHAICKHOCTH,
BKIIIOUCHUS, PABEHCTBA. DJIEMEHTHI MHOXECTBA, CIIOCOOBI 3aJaHMsI MHOXKECTB, pACHO3HABAHUE
HOOMHOICECMS U NEMEHMO8 NOOMHONCECE C UCNONb308AHUEM KPYeos Diiepa.

Onepanuu HaJ1 MHO’KECTBAMH

[TepeceueHne u 0O0BEAMHEHHE MHOXECTB. Pasnocms MHOJCECm8, OONOIHEHUE MHONCe-
cmea. Unmepnpemayusi onepayuii Ha0 MHOICECMBAMU C NOMOWbIO Kpy2os Diliepa.

Bbicka3bIBaHUA

HcTuHHOCTD | JIOXKHOCTh BBICKa3biBaHUs. ClodicHble U npocmule gvickazvieanus. Onepa-
Yuu HAO BbICKA3LIBAHUSIMU C UCNOIb308AHUEM JIOSUUECKUX C8530K: U, UL, He. YClo6Hble GblcKa-
3b618aHUSL (UMNIUKAYULL).

Yuciaa

PanuoHaabHbBIE YHCIA

MHoecTBO pauMoHaNbHbIX uncen. CpaBHEHHE pallMOHAIBHBIX uncen. JlefcTBus ¢ pa-
IMOHAIBHBIMK YHCIaMu. [lpedcmasienue payuoHaibHO20 YUCia 0ecamuyHol Opoowvio.

HppanuonajbHble Yucjaa

[lonsiTue uppanmoHanbHOrO uKcia. Pacro3HaBaHue uppauuoHaIbHBIX yucen. [Ipumepst

J0Ka3aTeNnbCcTB B anredpe. MppaluoHnaibHOCTh YKca \/E . [Ipumenenne B reometpun. Cpaghe-
HUe UppayuoHanbHulx yucel. MHoocecmeo delicmeumenbHbIxX yucei.

ToxnecTBeHHbIE IPe0Opa30BaHUA

YucsioBble U OYKBeHHbIE BbIPAKEHHA

Beipaxkenue ¢ nepeMeHHoOW. 3HaueHue BbIpaxkeHUs. [logcTaHOBKa BBIpaXKEHUH BMECTO
NIEPEMEHHBIX.

Leibie BbIpaKeHus

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

OnHouneH, MHOTOWICH. JIeHCTBHSI ¢ OJJHOWICHAMH U MHOTOYICHAMH (CIOKEHUE, BBIYH-
TaHue, yMHOXeHue). DopMynbl COKpallleHHOTO YMHOXKEHHS: Pa3HOCTh KBaJpaToOB, KBajapar
CYMMBI U pa3HOCTH. Pa3nokeHre MHOTOWIEHa HA MHOXKUTEIIN: BBIHECEHHUE OOIIET0 MHOXKHUTEIS
3a CKOOKH, epynnuposKa, npumerenue hopmyn COKpaweHHo2o ymuoxcenus. Keaopammuwiii mpex-
YjleH, pasnodiceHue KeaopamHo20 mpexuieHa Ha MHONCUMENU.

Jlpo0HO-palHOHATbHBIE BbIPAKEHUS

Crenenb ¢ nenbIM mokaszaresneM. [IpeoOpazoBaHue ApoOHO-THHEHHBIX BBIPAKEHUH: CIIO-
KEHHEe, YMHOXKEHUE, JIeleHue. Aneebpauueckas opoobs. JJonycmumbie 3HAUEHUS NEPEMEHHbIX 8
0pobHO-payuonanvrvlx evipaxcenusix. Cokpawenue anceopauyeckux opooeu. llpusedenue an-
eebpauyeckux opobei Kk oowemy 3HameHamento. eticmeus ¢ anceopauieckumu OpoosmMuU: clo-
JIceHue, 8blUUManue, YMHOJICEHUe, OelleHue, 60360eHUE 8 CINENEHb.

IIpeobpasosarue evipasicenuti, CoOOEPIHCAUUX 3HAK MOOYIIAL.

KBaaparHbie kopHn

Apudmernueckuil KBaapaTHbI KopeHb. [IpeoOpa3zoBaHue BBIpAKEHHMH, COJEpPIKALIMX
KBaJ[paTHbIC KOPHU: YMHOXXCHHUE, JCIICHHE, BRIHECEHUE MHOXHTENS U3-TI0]] 3HaKa KOPHS, 8Hece-
HUe MHOJICUMENS NOO 3HAK KOPHSL.

YpaBHeHHsI M HEPABEHCTBA
PaBencrBa



UYucnoBoe paBeHCTBO. CBOMCTBA YHCIOBBIX PAaBEHCTB. PABEHCTBO € MEPEMEHHOM.

YpaBHeHus

[lonsiTue ypaBHEHUS U KOpHS ypaBHEeHUs. [IpedcmasneHue 0 pasHOCUTbLHOCU VpAGHe-
Huti. Obnacme onpedeneHus ypasHerus (061acms 0ONYCMUMbLX 3HAYEHUL NePeMeHHO).

JIuHeiiHOe ypaBHEHHE U €r0 KOPHU

Pemenue nuHelHbIX ypaBHEHUWH. Jluneuinoe ypasnenue c napamempom. Konuuecmeo
KOpHell TUHetH020 ypasHeHus. Peulenue nuneunvlx ypasHenuti ¢ napamempom.

KBaapaTrHoe ypaBHeHHe U €r0 KOPHH

KBanparusie ypaBHenus. Henonnble kBajpaTHbIe ypaBHEHUA. JJMCKpUMUHAHT KBaJpat-
HOro ypaBHeHusi. Popmyna KOpHEH KBaapaTHOro ypaBHeHHs. Teopema Buema. Teopema, o06-
pamuas meopeme Buema. Permienue KBaJpaTHBIX ypaBHEHUN:MCIIOJIb30BaHUE (DOpPMYNbl Ui
HAXOXJCHUS KOPHEW, epaguuecKkuil mMemoo peuwleHus, paziodiceHue Ha MHOMCUmenu, noooop
KOpHell ¢ Ucnonvzoganuem meopemvl Buema. Konuuecmeo xopHeli K6a0pamHoz2o YpasHeHus 8
3asucumocmu om e20 OuckpumuHauma. bukeadpammuvie ypasneHus. YpasueHus, ceooumvie K
JUHeUHbIM U KéaopamHuim. KeaopamHule ypasuenus ¢ napamempom.

JlpoGHoO-panuoHaIbHbIE YPABHEHUSI

Pemenne mpocredmmx ApoOHO-TUHEHHBIX YpaBHEHUH. PeuieHue OpoOHO-payuoHAIbHbIX
VPaHeHUII.

Memo0wi pewienus ypasHenuii: Memoovl pasHOCUIbHBIX NPeodpaA308aHull, Memoo 3amMeHbl
nepementol, epaguueckuti memoo. Mcnonrvzosanue c0ticme QyHKYuLl npu peuieHuy ypasHeHull.

IIpocmetiwue uppayuonansivie ypasnenus euoa 4/ f (X) =a, \/f (X) = \/g (X) .

Ypasnenus suoa X" =a. Ypaeuenus 6 yenvix uucnax.

Cucrembl ypaBHeHUH

VYpaBHeHue Cc AByMsl NepeMeHHbIMU. JIuHeliHOe ypaBHEHHE C JIByMsI NEPEMEHHBIMM.
Ipsmas kak epaguueckas unmepnpemayus IUHEUHO20 YPAGHEHUS C 08YMsl NEPEMEHHbIMU.

[lonsiTe cucreMsl ypaBHeHM. Pelienne cuctemMbl ypaBHEHUH.

MeTopl peleHusi CUCTEM JIMHEHHBIX YPAaBHEHUN C IByMS IEPEMEHHBIMU: 2pagduiecKull
Memoo, Memoo CA0HCEeHUs, METO IIOJCTAHOBKH.

Cucmembl TUHEUNbIX YPABHEHUL C NAPAMEMPOM.

HepaBencrBa

Uucnossie HepaBeHCTBA. CBOWCTBA YMCIIOBBIX HEPaBEHCTB. [IpoBepka cripaBeIIMBOCTH
HEPABEHCTB IIPH 331aHHBIX 3HAYEHUSIX IEPEMEHHBIX.

HepasenctBo ¢ nepemenHoil. CTporue u HecTporue HepaBeHCcTBa. OoOnacms onpedenenus
Hepagencmaa (061acmes 0ONYCMUMbIX 3HAYEHUL NePeMeHHOLL).

Pemienue nuHEeHBIX HEPABEHCTB.

Ksaopamnoe nepasencmeo u e2o pewenus. Pewenue keaodpamHuvlx Hepagencma: UcCnoib-
308aHUe CBOUCME U 2paghura K8aAOPaAMu4HOU QYHKYUU, Memoo UHMEPBANO8. 3anuch peuleHusl
K8AOPAMHO20 HEPABEeHCMEA.

Pewenue yenvix u 0pobHO-payuonanvhblx HepageHcme MemoooM UHMEPBAos.

Cucrembl HEpaBeHCTB

CucreMbl HEpaBEHCTB € OJIHOM MepeMeHHOM. PelieHue cucreM HEpaBeHCTB C OJIHOM Iie-
PEMEHHOMN: TUHEWHBIX, kgadpammubix. V1300paXkeHre pemeHust CUCTEMbl HEPAaBEHCTB Ha YHUCIIO-
BOM IPSAMOiL. 3aIliCh PEIIEHUs] CUCTEMbI HEPABEHCTB.

DOYyHKIUT

IHousitue pyHKuHHU

JlexapToBBl KOOpAMHATHI Ha IUIOCKOCTH. DOpMUpOBaHME NPEICTABICHUA O METalpen-
METHOM MOHSITUU «KOOpAUHATBD. CrocoOb! 3a1anus GyHKIMN: aHATUTUYECKUH, rpaduIecKuid,
tabnnuHblid. ['paduk ¢ynkuuu. [Ipumepsl QyHKIMHA, MoydyaeMbIX B IPOLECCE HCCIETO0BAHUS
Pa3IMYHBIX peaJbHBIX MPOIECCOB U pelIeHMs 3aaad. 3HaueHue QyHKuuu B Touke. CBoiicTBa
GbyHKIMI: 001acTh onpeaeneHusl, MHOKECTBO 3HaYCHHH, HYJIU, MPOMEKYTKH 3HaKOIIOCTOSHCTBA,
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YyemHocmb/HeyemHocms, TIPOMEKYTKH BO3pacTaHus M yObIBaHMs, HauOoOJbllee U HauMEHbIIee
3HaueHus. MccnenoBanue QyHKIUY 10 €€ rpaduKy.

IIpeocmasnenue 06 acumnmomax.

Henpepuvignocmo ¢pynuxyuu. Kycouno 3aoannvie pynxyuu.

JluneiiHasi pyHKIHUS

CpoiicTBa 1 rpaduk JuHeHON QyHKIMH. YTinoBol Ko3dduuument npsamoii. Pacronosxe-
HUe rpaduka JUHEHHOW (PYHKIIMU B 3aBUCUMOCTH OT €€ YIJIOBOT0 KO3 (HUIIMEHTa U CBOOOTHOTO
unieHa. Haxoocoenue koa@duyuenmos aunetinou GyHKyuu no 3a0aHHbIM YCI08USM: NPOXOACOe-
HUe NpAMoll yepes 08e MOUKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXOAHCOEHUEe NPAMOL Yepe3 OaH-
HYI0 MOYKY U NAPANLENbHOU OAHHOU NPAMOLL.

KBagparuunas pyHkumst

CgoiicTBa U rpaduk KBagpaTudHoi GyHKIMU (mapadona). [locmpoenue epaguxa xeao-
pamuynou @ynkyuu no mouxkam. HaxoxxneHue Hysed KBaapaTHUYHON (YHKUHHU, MHOdMCECMBa
3HAUeHUl, NPOMENCYMKO8 3HAKONOCMOAHCMBA, NPOMEIHCYMKO8 MOHOMOHHOCU.

OOpaTHasi NPONOPUHOHATBHOCTD

k
CaoiicTBa QyHKIMU y = K y== ['unepbomna.
X

I'pagpuxu ynxuyuii. Ilpeodpaszosanue epaguka ¢ynxyuu y = f(X) 0rna nocmpoenus
epaguxoe pynkyuii 6uda y = af (kx+b)+c -

I'paghuru pynxyuil y=a+Lb1 y =%, y=3¥x, y=|x-
X+

IMocaenoBaTeIbHOCTH U POrPecCH

YucroBas Mmociae1oBaTeIbHOCTh. [I[pUMephl YUCIOBBIX MOCIIEA0BaTeIbHOCTEH. beckoneu-
HBIC TTOCIICIOBATEILHOCTH. AprdMeTHIecKas POrpeccus U ee CBoicTBa. [ 'eomeTprudeckas mpo-
rpeccust. Popmyna obwezo uneHa u cymmol N NEPEbIX YleHO8 apuPMemuyecKkol u ceomempuye-
ckotl npoepeccuti. Cx00auascs eeomempuiecKas npocpeccus.

Peunrenue TeKCTOBBIX 337124

3agauu Ha Bce apuMeTHYECKHE NeHCTBUSA

Pemrenne TeKCTOBBIX 3a/ad apuMeTnIeckuM criocooom. Mcmonp3oBanue Tabimil, cxem,
YEePTEIKEH, APYTUX CPEJCTB MPEICTABICHHS JAHHBIX TIPU PEIICHUH 3aJIa4H.

3agaum Ha ABM:KeHHe, Pa0OTy M MOKYNKH

AHanm3 BO3MOXHBIX CUTYaIlUil B3aMMHOTO PACIIOJIOXKECHHS OOBEKTOB MPH UX JIBHKCHHUH,
COOTHOILIEHUSI 00BEMOB BBINIOJHSAEMBIX Pa0OT IPU COBMECTHON padoTe.

3agaum HA YACTH, T0JIH, MPOIEHThI

Pemrenune 3amad Ha HaXOXKACHWE YacTH YMCIIA M YMCIIA 110 €r0 YacTh. Pemenne 3am1a4 Ha
NPOIICHTHI U J10JIU. [I[pMEeHeHUe IPOTIOPIIHIA TTPU PEIIICHUH 3a/1a4.

Jlornueckue 3agaumn

Pemrenue norudeckux 3anau. Peuterue no2uyeckux 3a0ay ¢ NOMowbio epagos, mabauy.

OcHOBHBbIE MeTO/IbI pellleHUus] TEKCTOBBIX 3a/1a4: apu(PMETHICCKUH, anreOpanvecKui,
nepe0op BapHaHTOB. [lepsuyHvle npedcmasienus 0 Opyeux Memooax peweus 3a0ay (2eomem-
pudeckue u epaguueckue memoowvl).

CraTucTUKa M Teopus BEPOSATHOCTEH

Crarucruka

Tabnuunoe u rpadudeckoe MpecTaBieHne JaHHBIX, CTOJI0YAThIE M KPYTOBBIE TUarpam-
MBI, TpadUKH, TPUMEHEHUE AUarpaMM U rpaduKoB ISl OMUCAHUS 3aBUCUMOCTEN peabHBIX Be-
JTUYWH, U3BJICUeHUE MHGOPMAINU U3 TaOuHIl, AuarpamMm u rpadukoB. OnucaTtenbHble CTaTUCTH-
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YECKHE IMOKa3aTeIu YHMCIOBBIX HAOOpOB: cpemHee apudMeTHYecKoe, Meouana, HaubobIee 1
HaMMEHbIIIee 3HaUeHusl. Mepbl pacceuBaHUs: pa3Max, OUCHepCUsl U CIMAHOApPMHOe OMKIOHEHUE.

CiyyaliHasi U3MEHUYMBOCTb. MI3MEHUYMBOCTh MpPU U3MEpEHUsX. Pewarowue npasuna. 3a-
KOHOMEPHOCU 8 USMEHYUBLIX GETUYUHAX.

Cuayuaiinbie cOObITHS

CnyuaitHbple OMBITHI (IKCHEPUMEHTHI), JJIEMEHTAPHBIE CIydalHbIE COOBITHS (HCXOIIBI).
BepostHocTu s1emMeHTapHbIX coObITHI. COOBITHS B CIIydallHBIX 3KCIEPUMEHTaX U OJaronpusr-
CTBYIOULIHME 3JIEMEHTapHbIe COOBITHs. BepostHOCTH ciy4ailHbIX cOObITUH. ONBITBI C PaBHOBO3-
MO>KHBIMH 3JIEMEHTApHBIMU COOBITHAME. Kilaccuueckue BEpOSITHOCTHBIE OMBITHI C HCIOJIb30Ba-
HUEM MOHET, KyOUKOB. [Ipedcmasnenue cobvimuti ¢ nomoupio ouazpamm inepa. IlIlpomusono-
JIOJHCHBLE cobbIMUS, 00beduHeHue U nepecedenue coovimui. Ilpasuno crnoscenus eeposmuocmeti.
Cyuaiinsiti evibop. Ilpeocmasnenue sxcnepumenma 6 sude oepesa. Hezasucumvie cobvimus.
Ymnooicenue seposmnocmeni nezagucumoix cobvimuii. [locnedosamenvhule He3agucumbvle UCNbl-
manus. IlpeacTaBienne 0 He3aBUCUMBIX COOBITHSIX B )KU3HHU.

Inemenmol KOMOUHAMOPUKU

IIpasuno ymnoowcenus, nepecmanoéxu, gpakmopuan yucia. Couemanus u 4ucio coiema-
Huti. Popmyna yucna covemanuii. Tpeyeonvnux Ilackans. Onvimsl ¢ 60I6UWUM YUCTOM PABHO-
B03MOJCHBIX IEMEHMAPHBIX coObIMUl. Boiuucnenue eposmnocmeri 8 ONbIMax ¢ NpUMeHeHuem
Komburnamopuwix popmyn. Ucnvimanusn bepuynnu. Ycenex u neyoaua. Bepoamuocmu cobvimuti 8
cepuu ucnormanuti bepnynnu.

Cnyuaiinsle éenuqunbl

3Hakomcmeo co cayuauHbiMu 8eIUYUHAMU HA NPUMEPAX KOHEYHbIX OUCKPEMHbIX CV4ati-
Hulx eenuduH. Pacnpedenenue eeposimuocmetl. Mamemamuueckoe ooxcuoanue. Ceolicmea ma-
memamuyecko2o oxcuoanus. Ilonamue o 3akone Oonvuux uucen. Mzmepenue 8eposmuocmel.
Ilpumenenue 3axkona OONLUIUX YUCET 8 COYUONOUU, CIPAXOBAHUU, 8 30PABOOXPAHEHUU, 0Decne-
yeHuu Oe30NaACHOCMU HACENeHUsl 8 YPE3BbIYALIHBIX CUMYAYUSX.

Hcropusi MaTeMaTHKH

Bosnuxnosenue mamemamuxu kax Hayku, smansi ee pazeumus. OCHO8Hble pazdenvl Ma-
memamuku. Beloarowuecs mamemamuku u ux 6x1ao 6 pazeumue HayKu.

beckoneunocmv mnooicecmsa npocmuix uucen. Yucna u onunst ompeskos. PayuonanoHole
yucna. Ilompebnocmo 6 uppayuonanvueix yuciax. Llxkona Iugazopa

3apoorcoenue anzedpur 6 neopax apugpmemuxu. An-Xopezmu. Poodxcoenue 6ykeennou cum-
sonuku. Il. @epma, @. Buem, P. Jlexapm. Hcmopus éonpoca o HaxodxcoeHuu opmyn KopHel
aneebpauveckux ypasHenuti cmeneneu, oonvuux yemoipex. H. Tapmanwvs, /. Kapoano, H.X.
Abenv, D. I'anya.

Tossnenue memooa KoopOuHam, nO380AAULE20 NEPEBOOUMb 2eoMempuiecKue 00beKmbl
Ha A3k aneeopwl. Tlosaenenue epaguxos ynkyuui. P. [Jexapm, I1. @epma. Ilpumepol paznuunvlx
cucmem KOOpOUHAam.

Hcmoku meopuu eeposmuocmeiu: cmpaxogoe oeno, azapmuvle uepwl. 1. Depma,
b.Ilackanw, A. bepuynnu, A.H.Koamozopos.

Ponv poccutickux yuenvix 6 passumuu mamemamuxu: JI. Dinep. H.U. Jlobauesckuii,
11.J1.Hebwiwes, C. Kosanesckas, A.H. Konmozopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp |, wkona mamemamuueckux u Hagueaykux
Hayk, pazsumue poccutickozo ¢roma, A.H. Kpwinos. Kocmuueckas npoepamma u M.B. Kenoviu.
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3. TemaTu4yeckoe MJIAHUPOBAHUE, B TOM YHCJE ¢ y4eTOM padoyeid MporpaMMbl BOCIH-
TaHHUf, ¢ YKa3aHNUEM KOJHYEeCTBA 4YaCOB, OTBOAMMbIX HA OCBOEHHUE KAKIOH TeMBbI.

7 kaacc (102 yaca)

Koa-Bo
Ne Ha3Banue pa3aena, TeMbl
4acoB
Pa3nes 1. ToxxnecrBenHble npeoOpa3oBanus. YucinoBbie 1 OyKBeHHbIE BbI- 11
pakeHusl.
1 | Ucrtopus marematuku. UncioBblie BEIPAXKEHUS 1
2 | AnreOpandecKkue BIPKCHHS 1
3 | AnreOpandeckue paBeHCTBa. DOPMYIIBI 1
4 | AnreOpanueckue paBeHcTBa. QOpMyIIb 1
5 | CoiicTBa apupMeTHYECKUX ACUCTBUI 1
6 | CoiicTBa ApupMeTHUECKUX ACUCTBUI 1
7 | IlpaBuna pacKpbITHSI CKOOOK 1
8 | IIpaBmna pacKpbITHSI CKOOOK 1
9 Pemenue 3anay no teme «ToxaecTBeHHble peoOpa3zoBaHusi. YuciioBele u 1
OYKBEHHBIC BBIPAKCHHS.
10 [ToBropenue mno pazaeny «ToxnecTBeHHBIE MpeoOpa3zoBaHus. YnCIOBbIC 1
1 OyKBEHHBIE BBIPAKCHUS
11 | BxonHas aAuarHoctuyeckas pabora 1
Pa3pnen 2. YpaBHeHnus. JInneiinHoe ypaBHeHHe M ero KOpHH. Pemenne Tek- 3
CTOBBIX 3a/1a4.
12 | YpaBHEHUE U €r0 KOPHH 1
13 | Pemenue ypaBHEHUH C OJHIUM HEU3BECTHBIM, CBOISIIMXCS K TMHCHHBIM 1
14 | Pemenue ypaBHEHUH ¢ OJTHUM HEU3BECTHBIM, CBOJSLINXCS K JIMHEHHBIM 1
15 | Pemenue 3aa4 ¢ MOMOIIIBIO ypaBHEHU I 1
16 | Pemenue 3a1a4 ¢ MOMOIIBIO YpaBHEHUN 1
17 | Pemenue 3a7a4 ¢ MOMOIIBIO YPaBHEHHUI 1
18 [ToBTrOpenue no pasnaeny «YpaBHeHUs. JINHEMHOE ypaBHEHUE U €T0 KOP- 1
HU. PelieHne TeKCTOBBIX 3aa4 »
19 KontponbHas padora Nel mo teme «YpaBHeHus. JIuHeiiHoe ypaBHEeHUE U 1
€ro KOpHHU. PelieHne TeKCTOBBIX 3a1au»

Pa3nen 3. Llesnble BoipakeHusi. OqHOYWIeH, MHOTOYJIEH. 17
20 | Cremenb ¢ HaTypaJbHBIM TTOKa3aTEIEeM 1
21 | CreneHb c HaTypaJbHBIM TTOKa3aTEIeM 1
22 | CpoiicTBa CTENEHb C HATYpPAIbHBIM [TOKa3aTeIeM 1
23 | CpoiicTBa c HaTYpaJbHBIM ITOKa3aTEIEM 1
24 | OgaouwneHn. CTaHIapTHBIA BHJT OJTHOYICHA 1
25 | YMHOXEHHE OTHOYWICHOB 1
26 | YMHOXEHHE OJTHOYICHOB 1
27 | MHOrouIeHBI 1
28 | IlpuBeneHue nog00HBIX YICHOB 1
29 | CrnoxxeHue ¥ BEBIYUTAHNE MHOTOYWICHOB 1
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30 | YMHOXXeHHE MHOTOUYJICHA Ha OJHOWICH 1
31 | YMHOXXEHHE MHOTOUYJICHAa HA MHOTOYWICH 1
32 | YMHOXXEHHE MHOTOUYJICHa HA MHOTOYJICH. 1
33 | JleneHue ogHOWICHA 1 MHOTOWICHA HAa OJTHOYICH 1
34 | JleneHue ogHOWICHA 1 MHOTOWICHA HAa OJTHOYJICH 1
35 | [NoBTopenwue mo pazueny «llenbie BeipakeHusi. OTHOWICH, MHOTOWICH) 1
36 KonTponpHas padora Ne2 mo teme «llenbie BeipaskeHus. OHOUYICH, MHO- 1
TOYWICH»
Pasznea 4. Pa3iioskenne MHOI04/JI€HOB HA MHOKUTEIH 17
37 | BriHeceHune 00IIEro MHOKHATEIIS 38 CKOOKHA 1
38 | BriHeceHue 00IIero MHOXKUTEINS 32 CKOOKH 1
39 | BriHeceHue 00IIEro MHOXKUTEINS 32 CKOOKH 1
40 | Cnoco® rpynnupoBKU 1
41 | Cnoco6 rpynmnupoBKU 1
42 | Cnoco6 rpynmnupoBKU 1
43 | ®opMyiia pa3HOCTH KBaJIPaTOB 1
44 | ®opMmyia pa3HOCTH KBAJApPaTOB 1
45 | ®opMmyia pa3HOCTH KBAApPaTOB 1
46 | KBagpat cymmel. KBaapat pazHoctu 1
47 | KBaapaTt cyMMbI 1
48 | KBagpar pa3Hoctu 1
49 [IpuMeHeHne HECKOIBKUX CIIOCOOOB PA3NIOKEHHsT MHOTOWIEHA Ha MHO- 1
KUTEIN

50 [TpuMeHeHHe HECKOJIBKUX CIOCOOOB pPa3iIOKCHHsS MHOTOWICHA Ha MHO- 1
KHUTEITH

51 [IpuMeHeHne HECKOIBbKUX CIIOCOOOB PA3JIOKEHHS MHOTOYJIEHA Ha MHO- 1
KUTEIN

52 | IToBTopenwue mo pazueny «Pa3inoxeHrne MHOTOWICHOB HA MHOKHUTEITN 1

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

Pa3nes S. /IpoOHO-pannoHa/IbHbIC BbIPAKEHUS 19
54 | Anre6panueckas 1po0s. CokpaleHue 1pooei 1
55 | Anrebpanueckas 1poos. CokpareHue apooeit 1
56 | Anrebpandeckas 1po0b. Cokparienue apodeit 1
57 | IIpuBenenue apobeii k 001IEMy 3HAMEHATEIIO 1
58 | IlpuBenenue npobeit Kk 00IeMy 3HaMEHATENIo 1
59 | CnoxxeHue U BEIYUTAHUE alNreOpandeckux JIpoodei 1
60 | CnoxeHue v BEIYUTAHUE alTeOpandeckux Ipodei 1
61 | CnoxeHue v BEIYUTAHUE alTeOpandeckux Ipoodei 1
62 | CnoxxeHue U BbIUUTAHUE aNreOpandeckux Ipoodei 1
63 | YMHOXEeHHeE U JIeJIeHne anredpandeckux apooei 1
64 | YMHOXXEHHeE U JIeJIeHHe alnredpandeckux apooei 1
65 | YMHOXEHUE U JIeIICHHE alreOpanvdeckux apooeit 1
66 | YMHOXEHUE U JIeIICHHE alreOpanvdeckKux apooeit 1
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67 | CoBMmecTHbIE IeiicTBUA Ha/ anreOpandecKuMu Apo0sMu 1
68 | CoBmecTHbIE eiicTBUA Ha/l alreOpandecKuMU APoOSIMHU 1
69 | CoBmecTHbIE IeiiCTBUA Ha/l AlreOpandecKuMU APOOSIMHU 1
70 | CoBMecCTHBIE ICUCTBUS HAJ AJITeOpandeCKUMU APOOSIMU 1
71 | IloBTOpeHnue mo Teme «J[poOHO-palMoOHaTIbHBIC BRIPAXKEHUS 1
72 | KourponbHas padota Ned o Teme «/IpoOHO-paniioHaIbHbIE BBIPAKCHUS) 1
Pa3nes 6. [lonsiTue pynkuun. Jiuneitnasa pynkuus. I'padpuxn pynkuuii. 11
73 [IpsiMoyronbHas cucTeMa KOOpAUHAT Ha MJIOCKOCTU. McTopus maremaTh- 1
KU
74 | IlpsMoyroJibHas CUCTEMa KOOPAWHAT Ha MIIOCKOCTH 1
75 | @yHKIUA 1
76 | OyHKIMSA 1
77 | Oyakuus y = kx u ee rpaduk 1
78 | Oyukuus y = kx u ee rpaduk 1
79 | Oysknus y = kx u ee rpaduk. 1
80 | Jluneitnas pyHKuuUs U ee rpadux 1
81 | Jluneitnas ¢pyHkuus u ee rpaduxk. 1
82 [ToBropenue no pazneny «llonstue ¢pynkuuu. Jlunerinas gynkmus. ['pa- 1
bukn QyHKIHN
83 KontponbHast pabora Ne5 mno teme «llonstue Qynkuuu. Jluneiinas 1
¢bynkuus. 'padpuku pyHKumii»
Pa3pnen 7. Cucremsbl ypaBHeHUi 13
84 yp?,BHeHI/Iﬂ NEPBOIl CTENEHN C IBYMs HEeU3BECTHBHIMH. CHCTEMBI ypaBHe- 1
HUI
85 yp?,BHeHI/Iﬂ NEPBOIl CTENEeHN C IBYMsI HeM3BeCTHBIMU. CHCTEMBI ypaBHE- 1
HUM
86 | Cnoco0 moJaCcTaHOBKU 1
87 | Cnocob moacTaHOBKH 1
88 | Croco0 crnoxeHus 1
89 | Croco0 crnoxeHust 1
90 | Cnoco0 croxxeHust 1
91 | I'padmyecknii ciocoO perieHust CHCTEM ypaBHEHHM 1
92 | Pemenwue 3a7a4 ¢ MOMOIIBIO CUCTEM YpaBHEHUH 1
93 | Pemenwue 3a7a4 ¢ MOMOIIBIO CUCTEM YpaBHEHUH 1
94 | Pemenwue 3a7a4 ¢ MOMOIIBIO CUCTEM YPaBHEHUH 1
95 | IloBTopenue no pazneny «CuctemMbl ypaBHEHUI» 1
96 | KonrponbHas pabota Ne6 o Teme «CHucTeMbl ypaBHEHUI 1
Pa3nes 8. DineMeHTHI KOMOMHATOPUKH 4
97 | PaznuyHple KOMOMHAITUH U3 TPEX PIIEMEHTOB 1
98 | Tabmura BapUaHTOB ¥ MPABUIIO TIPOU3BEICHUS 1
99 | Tabnuia BapMaHTOB U MPABUIIO MPOU3BEACHUS 1
100 | IToxcuer BapuaHTOB C MOMOIIIBIO TpadoB 1
101 | O6obmaroiee MOBTOPEHHE Kypca ajredpsl 7 Kiacca 1
102 | T'opoBasi KOHTPOJILHAsI padoTa 1
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8 kiacc (102 yaca)

Ne Hassanmue pa3sneia, TeMbl Koua-Bo
4acoB
Pa3nen 1. HepaBencrBa. CucTeMbl HEPABEHCTB. 20
1 | [lonoxxuTenpHble U OTPULIATEIbHbIE YHCIIA. 1
2 | [TonoxuTenbHBIC 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 HeCTpOoTrre HEpPaBEHCTBA. 1
8 | BxomHas nuarnoctuueckas pabota 1
9 | HepaBeHcTBa ¢ OTHUM HEM3BECTHBIM. PABHOCHIIBHOCTH HEPABEHCTB. 1
10 | Pemenue HepaBeHncTB. KoopaunatHas npsimas. M3o00pakeHne dyucen To4- 1
KaMUy Ha KOOPJIMHATHOU MPSIMOHA.
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 | PemieHue cucteM HEPaBEHCTB. 1
16 | Pemenwue cucteM HEPABEHCTB. 1
17 | Monynb yucna. YpaBHEHHUS U HEPABEHCTBA, COJIEPIKAIINE MOYJIb. 1
18 | Monaynb uncna. YpaBHEHUS U HEPABEHCTBA, COJEpKAIUE MOYJIb. 1
19 | IToBropenwue no pazaeny «HepaBenctBa. CucTeMbl HEPAaBEHCTBY. 1
20 | KonTponbHas pabota mo pazaeny «HepaBeHcTBa. CUCTEMBI HEPABEHCTBY. 1
Paznen 2. [IpubinxeHHbIe BHIYUCICHUS 17
21 | IpubmmwkeHHble 3HaYeHns BenmnyuH. [lorpermaocts npubnmxenus. Pazme- 1
PBl 00OBEKTOB OKPYKAIOIIEro Myupa (0T 3JIEMEHTAPHBIX YacTull 10 Beenen-
HOM), JUIUTENILHOCTh MPOLIECCOB B OKPY’KAIOIIEM MUpE.
22 | IlpubnuxeHHble 3HaYeHNs BenuuuH. [lorpemnocts npubnmxenus. Boiae- 1
JIEHWE MHOXXUTEIISI-CTETIEHH JIeCATH B 3aIIUCH YHCTIA.
23 | OneHka NorpenrHOCTH. 1
24 | OneHka norpenrHOCTH. 1
25 | OkpyriieHue Yucedn. 1
26 | OkpyriieHHe Ymces. 1
27 | OTHOCUTENbHAS TOTPELIHOCTD. 1
28 | OTHOCHUTENBHAS TOTPEITHOCTD. 1
29 | IpakTHueckue MPUEMBI TPHOTMKEHHBIX BEIYMCICHHA. 1
30 | IIpocTeiinre BEIYUCIEHUS HA MUKPOKAIBKYIIATOPE. 1
31 | IIpocTeiine BEIYUCIEHUS HA MUKPOKAIBKYIIATOPE. 1
32 | [eiicTBus HaJ YMCIIaMU, 3alIMCAaHHBIMHU B CTAHIaPTHOM BUJIE. 1
33 | [deiicTBus Ha YMCIIaMU, 3aIACAHHBIMK B CTAHIAPTHOM BHJIC. 1
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34 | Boruncienue Ha MUKPOKaIbKYJISITOPE CTETIEH! U YHUCiIa, OOpaTHOTO JaH- 1
HOMY.

35 | [locnenoBarenbHOE BHITOTHEHHUE ONIEPALUI HA MUKPOKAIBKYIIATOPE. 1

36 | [ToBTOpenue no pasneny «IIpubavkeHHbIEC BEIYUCICHUS 1

37 | IToBTOpenue no pasneny «IIpubarkeHHbIE BEIYUCICHUS 1

Pa3nen 3. KBaapatnsie kopHu. Panmonanbubie ynciaa. UppannonajabHblie 12

yHcaa.

38 | Apudmernueckuil KBaJIpaTHBII KOPEHb. 1

39 | HetictBurenbHble yucia. MppanuoHanbHOCTh 4YHcia. [lecaTHuHBIE TIpH- 1
OJIM>KEHUS! MPPALMOHAIBHBIX YHCEIL.

40 | MHOXecCTBO ACHCTBUTEILHBIX yncel. [IpeacTaBieHue 1eCTBUTEBHBIX 1
qrcen 0ECKOHEUYHBIMU AECATUYHBIMU Apo0siMu. CpaBHEHHE AEHCTBUTEIb-
HBIX YHUCEII.

41 | KBazgpaTHblil KOPEHb U3 CTEIIEHHU. 1

42 | KBampaTHbIii KOPEHb U3 CTCTICHHU. 1

43 | KBampaTHbIii KOPEHb U3 MPOU3BEACHHUS. 1

44 | KBazpaTHbII KOPEHb U3 IPOU3BEACHUS. 1

45 | KBazpaTHbIil KOPEHb U3 JPOOH. 1

46 | KBagpatHbIil KOpEeHb U3 IPOOH. 1

47 | TlpumeHeHUE CBOMCTB apr(METHYECKUX KBAJAPATHBIX KOPHEH K mpeoopa- 1
30BaHMIO YUCIIOBBIX BBIPQXKEHUHN U BBIUUCIICHUSM.

48 | IloBTOpenue no pazneny «KBaapaTasie kopHu. Pannonanbsabie yncna. Up- 1
palroHaIbHBIC YUCIIAY.

49 | KontponbHas pabota mo pazneny «KBagparHeie kopHu. PanmoHanbHbIC 1
ymcna. MppaiyoHanbHble Ynciaay.

Pa3nen 4. KBagpaTHoe ypaBHeHMe U ero KOpHU. /[poOHO-paniuoHaJIbHbIE 25

ypaBHeHus1. PenieHne TekcTOBBIX 3a1a4.

50 | KBampatHoe ypaBHEHHE U €T0 KOPHHU. 1

51 | KBagpaTtHoe ypaBHEHHE U €r0 KOPHHU. 1

52 | HenomnHble KBaipaTHBIE ypaBHEHHUS. 1

53 | Metoz BbIAeNeHUs TOTHOTO KBaApaTa. 1

54 | PemeHue KBaJpaTHBIX YPAaBHEHHH. 1

55 | Pemenue kBagpaTHBIX YpaBHEHUH. 1

56 | Pemenne kBagpaTHBIX YPaBHEHH. 1

57 | PemieHue kBaJipaTHBIX YpaBHEHUH. 1

58 | Pemenue KkBaJpaTHBIX YpPaBHEHUH. 1

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

60 | IlpuBenenHoe kBajpaTHOE ypaBHeHHE. Teopema Buera. 1

61 | MHuorowreHs ¢ oHO# epeMeHHO. Kopenb MHOrOweHa. KBagpaTHbIit 1
TpéxuieH. Pa3noxkeHne KBapaTHOTO TPEXUIICHA HA MHOKHUTEIH.

62 | YpaBHeHus, CBOAALINECS K KBaJJPAaTHBIM. 1

63 | [IpumMepsl perieHust ypaBHEHUH TpeTbell 1 4eTBEPTOH creneHel. Pemenue 1
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JIpOOHO-pallMOHATIBHBIX YPAaBHEHUH.

64 | YpaBHeHus, CBOAALINECS K KBaJPAaTHBIM. 1
65 | Pemenue 3a1a4 ¢ TOMOIIBIO KBAJPAaTHBIX YPaBHEHUN 1
66 | Pemenue 3a1a4 ¢ TOMOIIBIO KBAaJIPAaTHBIX YPaBHCHHH. 1
67 | Pemenue 3a1a4 ¢ TOMOIIBIO KBaJIpaTHBIX YPaBHCHHH. 1
68 | Pemenue mpocTelInx CUCTEM, COICPIKAIINX YPAaBHEHUS BTOPOH CTEIICHU. 1
69 | Pemenue npocTelInx CUCTEM, COICPIKAIINX YPAaBHEHUS BTOPOI CTEIICHU. 1
70 | PemeHne mpocTeHIINX CUCTEM, COJICPIKAIINX YPABHEHUS BTOPOH CTEIICHU. 1
71 | PaznuunbIe CIOCOOBI peIIEHUs CUCTEM YpaBHEHUH. 1
72 | Pemenue 3a/1a4 ¢ TOMOIIBIO CUCTEM YPaBHCHHM. 1
73 | IloBropenue o pasaeny «KBagpaTHoe ypaBHEHHUE u ero KOpHH. [IpoOHO- 1
panmoHaibHbIC YpaBHEHUS. PeleHrne TeKCTOBBIX 3a1a9».
74 | KonTponpHas padota no paszneny «KBagpaTHoe ypaBHEHHE U €r0 KOPHHU. 1
JpoOHo-palinoHa bHble ypaBHEHMs. PelieHne TeKCTOBbIX 3a71au.

Pa3pnen 5. KBagpaTrnunas pyHkuust 14
75 | Onpenenenve KBapaTUuyHOU PyHKIUU. 1
76 | OyHkuus y = x2. 1
77 | ®yHkuusa y = a x> 1
78 | ®ynkuusa y = a x> 1
79 | Oynkuusa y = a x> 1
80 | ®yukuus y = a x>+Bx+c. 1
81 | ®ynkums y = a x>+Bx+c. 1
82 | ®ynknus y = a x>+Bx+c. 1
83 | IlocTpoenue rpaduka KBaApaTUUHON (PYHKIIUU. 1
84 | Iloctpoenue rpaduka KBaApaTUUHON PYHKIIUU. 1
85 | [loctpoenue rpaduka KBaapaTUUHON HYHKINU. 1
86 | [loctpoenue rpaduka KBaapaTHIHON (HYHKINH. 1
87 | IloBropenue mo pasneny «KBagpatuanas QyHKIIHSY 1
88 | KonTponbHas pabota no pasaeny «KBaapatuunast QyHKIHS» 1

Pa3nes 6. KBaapaTHbie HepaBeHCTBa 9
89 | KBampaTtHoe HEpaBEHCTBO U €r0 pelLIeHHUE. 1
90 | KBagpaTHOE HEpAaBEHCTBO U €0 PEIICHHE. 1
91 | PemeHune KBaApaTHOTO HEPABEHCTBA C ITOMOIIBIO TpaduKa KBaApaTHIHON 1

byHKINN.
92 | PemeHue KBaApaTHOTO HEPABEHCTBA C MOMOILBIO I'padrKa KBaJApaTUYHON 1
byHKINN.
93 | PemeHne kBapaTHOTO HEPABEHCTBA C MTOMOIIBIO TpaduKa KBaAPATHIHON 1
GyHKIHH.
94 | Metoa HHTEPBAJIOB. 1
95 | MeToa UHTEPBAJIOB. 1
96 | Meroa UHTEPBAJIOB. 1
97 | lloBTOpenue no pasaeny «KBagpaTHble HEPaBEHCTBAY. 1

Pa3nen 7. [loBTopenue Kypca ajaredpsl 8 kiacca 4

98 | IloBropenue o TeMe «HepaBeHcTBa. CHCTEMBI HEPABEHCTBY. 1
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99 | [loBTopenue no reme «KBagpatHsie KopHH. PanrionansHble uncia. Uppa- 1
[IUOHAJIbHBIEC YHCIIAY.

100 | [ToBTopenue no Teme «KBanparHoe ypaBHEHHE U €ro KOpHU. J[poOHo- 1

palnoHaibHble ypaBHEHUS. Pelienne TeKCTOBBIX 3a/1auy.

101 | IToBTOpenue o Teme «KBagparuanast GyHKITHS. 1

102 | F'onoBasi KOHTpPOJILHAsI padoTa 1

9 kiacc (99 yacos)

Ne Hassanmue pa3sneia, TeMbl Koua-Bo

4yacoB

IToBTOpeHue Kypca anaredpsnl 8 Kiacca. 2

Hcropust MaTeMaTHKH.

1 | IloBrOopenue kypca anredpsl 8 kiacca.
2 | Ucropus MaTeMaTHKH.

Pa3nen 1. CreneHsb ¢ pauMoHaJIbHBIM NOKa3aTejeM 13
3 | CremneHb c 11eNbIM MOKa3aTeIeM 1
4 | CreneHb C 1IeJIbIM [10Ka3aTeIeM 1
5 | CreneHs C LI€IbIM [TOKA3aTENEM 1
6 | APU(PMETHIECKNH KOPEHD HaTypallbHOH CTETICHH. 1
7 ApU(HMETHUYECCKUN KOPEHb HATYPAJILHOM CTEIICHU. 1
8 | CaoiictBa apuhMeTHUYECKOr0 KOPHS 1
9 | CaoiicTBa apuhMETHICCKOTO KOPHS 1
10 | Bxognas nuarsoctudeckasi pabora 1
11 | Crenens ¢ palioHaIbHBIM IIOKA3aTEIIEM. 1
12 | Crenenp ¢ parMOHAIBHBIM TIOKA3aTEJIEM. 1
13 | Bo3BeneHue B CTENEHb YHCIOBOTO HEPABEHCTBA 1
14 | TloBTopenue no pazaeny «CTeneHb ¢ palluOHATBHBIM IT0Ka3aTeIeM» 1
15 | KonrpomwsHas padora Ne 1 mo pazaeny «CTeneHb ¢ paliOHATbLHBIM MTOKa- 1

3arenemM»

Pa3nen 2. Crenennas ¢pynkuus. O0paTHasi NponopuHOHAIbHOCTH 15
16 | O6nactp onpeneneHuss GyHKIUU 1
17 | O6nacth onpesaenenusi GyHKIIUU 1
18 | O6nactp onpeneneHuss GyHKIUU 1
19 | Bozpacranue u yObiBaHHE QYHKIHH 1
20 | Bospacranue u yObiBaHuE QYHKIUU 1
21 | YeTHOCTh M HEUETHOCTh (PYHKIIUHU 1
22 | YeTHOCTh M HEUETHOCTh (PYHKITUH 1
23 k 1

OyHKIHA Yy =—.
X
24 K 1
OyHKIHA Y = —.
X
25 k 1
OyHKIHA Yy = —.
X
26 | HepaBeHCTBa M ypaBHEHHS, COACPIKAIIHNE CTETIEHb 1
27 | HepaBeHCTBa U ypaBHEHHS, COAEPIKaIIME CTEIIEHb 1
28 | HepaBeHCTBa M ypaBHEHHs, COICPIKAIINE CTETIEHb 1
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29 | [loBTopenue no pazaeny «CrenenHas GyHkius. OOpaTHas TPOHIOPLHO- 1
HAJIBHOCTBY.
30 | KonTponpHas padota Ne2 mo pazneny «Crenennas yHkius. O0paTHast 1
POTIOPIUOHATIBHOCTBY.
Paznen 3. [lociienoBaTe/iIbHOCTH M NPOrpeccun 15
31 | YncioBas HoCiIeI0BaTEIBHOCTD 1
32 | Apudmerrdeckas Iporpeccus 1
33 | Apudmerndeckas nporpeccus 1
34 | Apudmerndeckas nmporpeccus 1
35 | Cymma n epBbIX YWICHOB apu(PMETHIECKON MPOrpecCuu 1
36 | Cymma n mepBBIX WICHOB apu(PMETHUECKOH Mporpeccuu 1
37 | CymMa n iepBbIX YWICHOB apu(PMETHIECKON MPOrpecCuu 1
38 | 'eomerpuyeckasi mpoOTrpeccust 1
39 | 'eomeTpuueckas mporpeccust 1
40 | T'eomeTpuueckas mporpeccust 1
41 | CymMma n nepBbIX YIEHOB F€OMETPUUECKON MPOTPECCUH 1
42 | Cymma n iepBbIX YICHOB F€OMETPUUECKON MPOTrPECcCHH 1
43 | CyMMa 7 IepBBIX WICHOB F'€OMETPUYECKON MPOTPECCHH 1
44 | TloBropenue no pazzaeny «IlocienoBaTeIbHOCTH U TPOTPECCUI 1
45 | KontponbHas padota Ne3 1o pasneny «IlocienoBaTensHOCTH U TIPOTpec- 1
CHID»
Pasnen 4. CraTucTuka u Teopusi BepositHocteil. CiryyaiiHble cOOBITHS. 14
46 | CoObITHst 1
47 | CoObITHst 1
48 | BeposTHOCTH COOBITHS 1
49 | BeposTHOCTH COOBITHS 1
50 | PemeHnue BepOSTHOCTHBIX 33/1a4 C TOMOIIbI0 KOMOMHATOPUKH. 1
51 | PeuieHue BEpOSITHOCTHBIX 33124 C HOMOIIbI0 KOMOMHATOPUKH. 1
52 | Penrenue BEpOSITHOCTHBIX 33]1a4 C TOMOIIbI0 KOMOMHATOPUKH. 1
53 | CnoxeHre 1 YMHOKCHHE BEPOSITHOCTEH. 1
54 | CiaoxeHue M YMHO)KEHUE BEpOSATHOCTEN. 1
55 | CnoxeHue 1 yMHO)KEHUE BEPOATHOCTEH. 1
56 | OTHOCHTENBHAs YaCTOTA U 3aKOH OOJIBIINX YHCENT 1
57 | OTHOCUTEIBHAS YaCTOTA U 3aKOH OOJIBIINX YUCEN 1
58 | [loBTOpenue no pazaeny «CiydaifHble COOBITHS. 1
59 | [loBTOpenue no pazaeny «CinydaifHble COOBITHSI. 1
Paznea 5. Cratucruka. Ciay4yaiiHble BeJJMUYHHBI. 12
60 | Tabauupl pacnpeneneHus 1
61 | Tabuuibl pacupeeIeHUs 1
62 | Ilonuronsl 4acToT 1
63 | 'enepanbHas COBOKYIHOCTb U BBIOOpKA 1
64 | LleHTpasbHBIC TCHICHIIUN 1
65 | llenTpanpHble TCHACHIIUU 1
66 | IleHTpanpHBIC TCHICHIIUU 1
67 | Meps pa3dpoca. 1
68 | Mepsl pa3zbpoca 1
69 | Mepsl pa3dpoca 1
70 | IToBropenwue no pasneny «Craructuka. CirydaiiHbIe BEJTUYHHBD. 1
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71 | KontponbHas pabota Ne4 o pazneny « Cratuctuka. CinydaiiHble BeIUYH- 1
HBD».

Pa3znen 6. Muo:xectBa. Jloruka. Jlormueckue 3agadmn. 14
72 | MHOXecTBa. 1
73 | MHOXecTBa. 1
74 | Boicka3zpiBanus. Teopembl. 1
75 | Beicka3biBanus. TeopeMmsl. 1
76 | CnenoBaHue U PaBHOCUIIBHOCTD. 1
77 | CnenoBaHue U paBHOCUIIBHOCTD. 1
78 | YpaBHEHUE OKPYKHOCTH. 1
79 | YpaBHEHHE OKPY>KHOCTH. 1
80 | YpaBHeHuUe psSIMON. 1
81 | YpaBHeHue npsmon. 1
82 | MHOXeCTBO TOYEK Ha KOOPJAMHATHOU IIJIOCKOCTH. 1
83 | MHOXeCTBO TOYEK Ha KOOPAMHATHOH IIOCKOCTH. 1
84 | IloBropenue mo pasaeny «MHoxecTBo. Jloruka. Jlormueckue 3amaqam» 1
85 | IloBropenue mo pasneny «MHuoxecTBo. Jloruka. Jlormueckue 3agaqm» 1
Paznea 7. IloBTopenue Kypca ajaredpbl 9 kiacca 11
86 | IloBropenue mo TemMe KBamparHoe HEpaBEHCTBO H €T0 PEIICHUE. 1
87 | IloBTopenue no teme «CTeneHpb ¢ paOHAIBHBIM IIOKA3aTeIeM. 1
88 | [loBTopenue no reme «CTeneHp ¢ paMoHAIBHBIM IIOKA3aTeIeM. 1
89 | IloBropenue mo TeMe «ApudMeTHUECKHI KOPEHb HATYPaJIbHOU CTETICHI. 1
90 | IloBTopenwue mo teme «ApubMeTHIECKH KOPEHb HATYPAIbHOM CTETICHN. 1
91 | IloBropenue no teme «O06sacTh onpeaencHus: GyHKIHI 1
92 _k 1

[ToBTropenue mo teme «DyHKIHS X».
93 | [loBTOpeHue no reMe «ApudMeTHuecKkasi IporpeccHsi». 1
94 | IloBTOpeHue 1o Teme «ApudMeTHIecKas porpeccHsi». 1
95 | lloBTOopenue no reMe «I'eomerpuyeckas Iporpeccusi». 1
96 | IloBrOopenue 1o TeMe «PemeHue BepOSTHOCTHBIX 33]1a9 ¢ TIOMOIIIBIO KOM- 1
OMHATOPHKHY.
97 | Ob6o0mamwIIee MOBTOPEHHE 3a Kypc 9 Kiacca 1
98 | Obo0mawIIee MOBTOPEHHE 32 Kypc 9 Kiacca 1
99 | I'ogoBasi KOHTPOJIbHAs padoTa 1
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