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1. Ilnanupyemsie pe3yjbTaThl 0CBOCHUS Y4eOHOI0 MpeaMera
JIn4HOCTHBIE pPe3yJIbTATHI

1. I'pasicoanckoe 6ocnumanue:
- TOTOBHOCTh K AaKTHBHOMY YyYacTUIO B OOCYXIIEHHU OOIIECTBEHHO-3HAYMMBIX M JTHUYECKHX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM TPUMEHECHHUEM
JIOCTYDKEHHMI MaTeMaTHKU,
- OCO3HAaHHME BaXXHOCTH MOPAIBHO-ITUYECKUX MPUHIIUTIOB B ICATEILHOCTH YUEHOTO.

2. Ilampuomuueckoe éocnumanue:
- IPOSIBJICHNE WHTEpECca K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHICKON MaTeMaTHIECKON HAYKH;
- IICHHOCTHOE OTHOLIEHUE K JOCTHKEHHSIM POCCUMCKUX YUEHBIX-MATEMATHUKOB.

3. /lyxoeno - HpaécmeeHnHnoe eocnumanue:
- OCO3HAaHHE COIMAIBHBIX HOPM W TMPaBUJI MEXKIWYHOCTHBIX OTHOIICHHWH B KOJUIEKTHBE, TOTOBHOCTh K Pa3HOOOpPA3HON COBMECTHOW NEATEIBHOCTH MPH
BBITIOJTHCHUH Yy4YeOHBIX, IMO3HABATEJIBHBIX 3aJ1ay, BBITIOJIHEHUH JKCIIEPUMEHTOB, CO3JaHUU YYEOHBIX TPOEKTOB, CTpEMJICHHE K B3aMMOIIOHUMAHHIO W
B3aMMOIIOMOIIIH B MPOIIECCe ITON YU4eOHOH 1eaTeIbHOCTH;
- TOTOBHOCTh OIICHMBATh CBOE TMOBEJCHUE W MOCTYMKH CBOWX TOBAPHUINEH C MO3UIIMA HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEIACTBUN
MOCTYTIKOB.

4. Icmemuueckoe socnumanue:
- BOCIIPUATHE ICTETUYECKUX KAUECTB MATEMATUUECKOM HAYKH: €€ TapMOHUYHOIO MMOCTPOEHHUS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH.

5. Ilennocmu nayunozo noznanus:
- OCO3HAHUE IIEHHOCTH MAaTEMaTUYECKOM HayKH KaK MOIIHOIO MHCTPYMEHTA MO3HAHUS MHUPA, OCHOBBI Pa3BUTHUSl TEXHOJIOTUH, BaXKHEHILEW COCTABISIIOLICH
KYJbTYPHI;
- pa3BHUTHE HAYYHOM THOOO3HATEIHLHOCTH, HHTEPECA K UCCIEAOBATEIHCKON A TEILHOCTH.

6. Qu3uueckoe éocnumanue u hopmuposanue Kyabmypul 300p06b:
- OCO3HaHHWE IIEHHOCTH 0e30macHoro 00pa3a KM3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHpPE, BaXKHOCTH MPaBUJI 0€30MaCHOTO MOBEICHUS HAa TPAHCIOPTE, Ha
JIOpOTax, C AIEKTPUUECKUM U TETUIOBBIM 000PYI0BaHHWEM B IOMAITHUX YCIOBHSIX;
- chopMHupOBaHHOCTH HaBbIKa peIEKCHU, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TAKOTO e MpaBa y JPyroro 4eIoBeKa.

7. Tpyooeoe eocnumanue:
- AQKTUBHOE YYacTHUE€ B PEIICHUHM NPAKTUYECKUX 3a4ay (B paMKax CEMbH, IIKOJbI, TOpoJa, Kpas) TEXHOJOTMUYECKOM W COIMAIbHOW HaNpaBJICHHOCTH,
TPeOYIOIMMX B TOM YHCIIE U MATEMAaTUICCKUX 3HAHUI;
- HHTEpEC K MPAKTUIECKOMY M3yUeHUIo Mpodeccuii, CBI3aHHBIX C MATEMaTHKOM.

8. Ikonozuueckoe éocnumanue:
- OpHCHTAallMs Ha MPHMEHEHHE MaTeMaTHYeCKUX 3HAHWUW JUIS pelIeHHUs 3a/ad B 00JacTH OKpY’Kalolled Cpesbl, TUIAHUPOBAHMS TOCTYNKOB M OIEHKUA HX
BO3MOJKHBIX MOCJIEACTBUH JJI OKPY’KAIOIICH CPEeIbI;



- OCO3HAHHUE ITI00ATBHOTO XapaKTepa AKOJOTHYECKUX TIPOOIIEM U ITyTeH UX pelIeHUS.

1)

2)

9)

MeTanpeaMeTHbIe pe3yJabTaThI

YMEHHUE CaMOCTOSITENIbHO OIPENeNIATh LIEIM CBOEro oOydeHUs, CTaBUTh U (OpPMyJIHMpOBaTh AJIsi ceOsl HOBbIE 3a7aud B y4u€Oe, pa3BUBAaTh MOTHBBI U
HMHTEPECHI CBOEH MMO3HABATEIBHON JIEATEIbHOCTH;

YMEHUE COOTHOCUTH CBOU JEHCTBUA C IUIAHUPYEMBIMM pe3yJbTaTaMH, OCYILIECTBIATH KOHTPOJIb CBOEU IEATEIBHOCTH B IPOLIECCE JTOCTUKCHUS
pe3yJbTaTta, ONnpeaessaTh CIocoObl AEMCTBUN B paMKax MpPEIOAKEHHBIX YCIOBHHA U TpeOOBaHUM, KOPPEKTUPOBATh CBOM JEWUCTBUS B COOTBETCTBUHU C
HU3MEHSIOLIEHCS CUTyalluen;

YMEHHE ONpEeNeNiTh MOHATHS, CO37aBaThb OOOOIIEHHS, yCTaHABIMBATh aHAJIOTWH, KJIAaCCHU(PHUIMPOBATh, CAMOCTOSITEIILHO BbIOMpAaTh OCHOBAHUS U
KPUTEPHH IS KJIacCu(UKaIIHY;

YMEHHE YCTaHABJIMBATh NMPUYMHHO-CIIEACTBEHHbBIE CBS3HM, CTPOUTH JIOTHUECKOE PACCyKJEHUE, YMO3aKJoueHUe (MHIYKTHUBHOE, NEAYKTHBHOE U IO
aHaJIOTHH) U JIeJIaTh BHIBOJIBI,

pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH MCTIOJIb30BaHMs MH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

NepBOHAYAIbHBIEC TIPEACTABICHUS 00 UAEAX U O METOJIaX MaTeMaTHKH Kak 00 YHHUBEPCAIBbHOM SI3bIKE HAyKH U TEXHHUKH, O CPEICTBE MOJEIHPOBAHUS
SBJICHUU U IIPOIIECCOB;

YMEHHUE BUJIETh MaTEMAaTHYECKYIO 337a4y B KOHTEKCTE MPOOJIIEMHON CUTyalllu B IPYTHX JUCIMIIMHAX, B OKPY>KAIOLIeH KU3HMU;

YMEHHE HAaXOJUTh B PA3INYHBIX UCTOYHHKAX MHPOpPMAINIO, HEOOXOJUMYIO JJIsl PEIICHUs MaTeMaTH4YeCKUX 3a/ay, U MPeJCTaBIsATh €€ B MOHATHON
bopme, MPUHUMATH
pelIeHre B yCIOBUSIX HEMOIHOW UM U30BITOYHON, TOUHOW MIJIM BEPOSITHOCTHON MH(OpMAIUY;

YMEHHUE MMOHUMATh U UCIOJIb30BaTh MaTeMaTUYECKHE CPEACTBA HAMIAAHOCTH (TpaduKu, TaOIUIBI, CXEMbI U JIp.) JUI WJUTIOCTPALUU, HHTEPIpETAllny,
apryMeHTaluu;

10) ymMeHHe BBIIBUTATh TUIIOTE3bI IPU PELICHUH 33/1a4H, TOHUMATh HEOOX0AUMOCTh X IPOBEPKU;
11) noHMMaHue CYIIHOCTH aJITOPUTMUYECKUX MPEANUCAHUNA U YMEHHUE eHCTBOBATh B COOTBETCTBHUHU C MPETIOKEHHBIM aITOPUTMOM.

IIpeameTHBIE pe3yibTAThI

1) O0CO3HAaHHE 3HAYCHUS MAaTEMaTUKU JIJIS IIOBCEIHEBHOM KU3HU YCJIO0BCKaA,
2) MpEaACTaBJICHUE O MaTeMaTH4eCKOM HAayYKC Kak C(bepe MaTeMaTH4YeCKOM JACATCIIbHOCTH, 00 oTamax eé pPa3BUTHA, O e€ 3HAUYMMOCTH JJIsI Pa3BUTHA

OUBHUIIIN3AllUUA,

3) pa3BuTHEe yMeHHI paboTaTh ¢ y4eOHbIM MaTeMaTHUECKUM TEKCTOM (aHAJIM3UPOBaTh, U3BIEKATh HEOOXOAMMYIO MH(GOPMAIUIO), TOUHO U TPAMOTHO

BbIpaKaTb CBOU MBICJIM C IIPUMCHCHUCM MaTeMaTHU4eCKOM TCPMHUHOJIOTUH U CUMBOJIMKH, ITPOBOJUTH KJIaCCI/I(i)I/IKaL[I/II/I, JJOTHUYCCKUC OGOCHOB&HI/ISI;

4) BJIaJICHUC 0a30BBIM NOHATUHHBIM arrapaTom 110 OCHOBHBIM pasjciiaM COACPKaAHUSA,



5) cucremMaTu4yeckue 3HaHUSI O PYHKIHUSAX U MX CBOHCTBAX;

[IPAKTUYECKU 3HAYMMbIE MATEMaTUYECKUE YMEHUS W HABBIKM, MX IPUMEHEHUE K PELICHUI0O MAaTeMAaTHMYECKUX U HEMaTEeMaTU4YECKHUX 3a]ad,
[IPEATNOJIATraoIiee YMEHHUS:

BBITIOJIHATH BBIYMCIICHUS C I€HCTBUTENIBHBIMYU YNCIIAMU; PEIIATh YPABHEHNUS, HEPABEHCTBA, CUCTEMbI YPABHEHHUI U HEPABEHCTB;

pemaTh TeKCTOBbIE 3a/1aul apu(METUIECKIM CIIOCOOOM, C TIOMOIIBIO COCTABIICHUS U PEIICHUsS] YPaBHEHUH, CUCTEM YpaBHEHUIH 1 HEPABEHCTB;
HCIOJIb30BaTh AIreOpandecKuil sI3bIK 17151 OMMCAHUS IPEIMETOB OKPYKAIOIIEr0 MUpa U CO3JaHHsI COOTBETCTBYIOLIMX MAaTEMaTHUECKUX MOJIENIEH;
IIPOBOAMTH TPAKTHYECKUE PACUETHl: BBIUMCICHHA C IPOLEHTAMM, BBIYMCIECHUS C YHCIOBBIMU IOCIENOBATEIBHOCTSMH, BBIYMCICHUS
CTaTUCTUYECKUX XapaKTEPUCTHK, BHITOJIHEHNE TPUOIMKEHHBIX BBIUNCIICHUN;

BBITIOJIHATH TOXKJIECTBEHHBIE TIPE00Pa30BaHMs PAllHOHAILHBIX BEIPAKCHUH;

BBIIIOJIHATH ONEPALMN HaJl MHOXKECTBAMY;

uccie0BaTh (PyHKIMH U CTPOUTh UX IpaduKu;

YUTATh U UCTIOJIb30BaTh HH(OPMAIIHIO, TPECTABICHHYIO B BIJIE TAOJIHUIIbI, IUArPaMMBbI (CTOI0YaTOM MM KPYTOBOii);

pelaTh NpocTeine KOMOMHATOPHBIE 3a/1a4H.

Ilnanupyemblie pe3ybTaTbl 00y4eHUsI
ajareope B 7—9 kiaccax

Aneebpauyeckue gblpadiceHus

BbINyCKHUK HAYYUTCS:
® OIIEPUPOBATH TOHATHAMU «TOXKAECTBO», «TOXKJECTBEHHOE IIpeoOpa3oBaHue», pellaTh 3alaud, CcoAepkaliue OyKBEHHbIE JaHHblE, padoTaTh ¢

bopmynamu;

OIICpHUPOBATH ITIOHATUEM ((KBa,Z[paTHBIfI KOPCHL», IPUMCHATH €I'0 B BEIYHMCIICHUAX; BBITIOJIHATH npeo6pa3OBaHHe BBIpa)I(eHI/Iﬁ, CoACPIKAUX CTCIICHU C

LECJIBIMU MOKA3aTCIIAMU U KBAAPATHBIC KOPHU,

BBINIOJIHATh TOXKJIECTBEHHBbIE MPEOOpPa30BaHUsl PALMOHANIBHBIX BBIPAXKEHWI HA OCHOBE MMpaBWJ ACUCTBUN HAJ MHOTOWICHaAMH U alreOpandyecKuMH

TPOOSIMH;

BBIIIOJIHATD PAa3JIOKCHHUEC MHOT'OYJICHOB HA MHOKUTCIIN.

BblﬂyCKHI/IK MOJIYYMT BO3MOKHOCTD:

BBITIOJIHSITH MHOTOIIIArOBBIE TIPEOOPa30BaHMsI PAIIMOHATIBHBIX BBIPAXKECHUH, MPUMEHSS IMUPOKUI HA0Op CITOCOO0B M MPHEMOB;

IIPUMCHATH TOXICCTBCHHEBIC Hp€06p330BaHI/IH JJId pEIICHM 3a4a4 U3 pa3IndHbIX pa3aCiIoB Kypca.



Ypaeuenus

BbpInyCKHUK Hay4YuTCH:

e peniaTb OCHOBHBIE BH/Ibl PALIMOHAIBHBIX YPABHEHUH C OJTHOM IIEPEMEHHON, CUCTEMBI IBYX YPAaBHEHUH C IBYMsI [IEPEMEHHBIMU;

® [IOHUMAaTh YPABHEHUE KaK BaKHEHMIIYI0O MaTeMaTHYECKYIO0 MOAEIb AJIsl ONUCAHMs M U3YyUYeHHs pa3HOOOpa3HbIX PEabHbIX CUTYalUii, pelaTh TEKCTOBbIE
3aJjauy anreOpanvyeckuM MeTO/I0M;

® [IPUMEHSThH rpaduuecKkre MpeCTaBICHUs Ul UCCIeI0BaHUS YPaBHEHUM, UCCIeI0BaHUS U PEIICHUS CUCTEM YPaBHEHU ¢ ABYMsI IEPEMEHHBIMU.
BbInyCKHUK MOJYYHT BO3MOKHOCTD:

®OBIAJCTh CHEUUAIbHBIMM NPUEMAMM PEIIECHUS YPAaBHEHUNM M CHUCTEM YPABHEHWH; YBEPEHHO IPHUMEHSATH anmnapar YpPaBHEHHUW JUIS PELICHHUS
pa3HOOOpa3HbIX 33]a4 U3 MAaTEMaTHKH, CMEXXHBIX IPEIMETOB, IIPAKTUKY;

® IPUMEHSTH IpaduuecKre IPeACTaBICHUS ISl UCCIIEOBAHUS YPABHEHUH, CUCTEM ypaBHEHHUH, CO/IepKAIINX OyKBEHHbIE KO PHUIIUESHTHI.

Hepasencmesa
BbeinyckHUK HAy4uTCH:
® [IOHUMAaTb TCPMHUHOJIOTUIO U CUMBOJIUKY, CBA3dHHbBIC C OTHOILICHUCM HCPABCHCTBA, CBOMCTBA YHCJIOBBIX HEPAaBCHCTB,

® peniaTh JIMHEWHbBIC HEPABEHCTBA C OAHON IIEPEMEHHON U UX CUCTEMBI;

e pelaTh KBaJIpaTHbIE HEPABEHCTBA C ONOPOM Ha rpaduyecKue NpeCTaBICHuUs;

® IPUMEHSATH aNIapaT HEPAaBEHCTB [l PELICHU 3a4a4 U3 Pa3JIMYHbIX pa3[eiIoB Kypca.
BBINYCKHUK MOJTYYHT BO3MOKHOCTD:

®OCBOUTH pPa3HOOOpa3Hble MPUEMBI JOKA3aTEJbCTBA HEPABEHCTB; YBEPEHHO IPUMEHSATHh almnapaT HEPaBEHCTB JUISl peLIeHHs pPa3sHOOOpa3HbIX
MaTeMaTU4YeCKUX 3a/1ad, 3aJ1a4 U3 CMEXKHBIX [IPEAMETOB U IPAKTUKU;

® IPUMEHATH I'pauuecKre IpeACTaBICHUS IS UCCIIEJOBAaHUS HEPABEHCTB, CUCTEM HEPABEHCTB, COJEpKAIUX OYKBEHHbIE KO PUIIUEHTHI.

YHucnoswle mrodcecmsa
BbInycKHHUK HAYYUTCS:
®[I0HUMAaTh TEPMUHOJIOTUIO U CUMBOJIUKY, CBSI3aHHBIE C TIOHATHEM MHOKECTBA, BBIIIOJIHATD ONEpPALMH HAJl MHOKECTBAMU;

@1 CITI0JIb30BAaTh HAYAJIBHBIC IMTPEACTABIICHUA O MHOXKCCTBE )ICfICTBI/ITG.]'IBHBIX YHUCCII.

BbInycKHUK MOJYYUT BO3MOKHOCTD:
® Pa3BUBATH MPEACTABICHUE O MHOKECTBAX;

® pa3BUBATH IIPEACTABIICHUC O YHUCJIC U YUCIIOBBIX CUCTEMAX OT HATYPAJIbHBIX 10 JIEMCTBUTEIIHHBIX qucei; O poju BBIUMCIICHUH B IMPAKTHUKE;

®pa3BUTh U YIIIYOUTH 3HAHMSI O AECATUYHOMN 3aMUCH AEUCTBUTEIBHBIX YHCEN (IEPUOANYECKNE U HETIEPUOINUECKUE IPOOH).



DyHnkyuu

BbInyCKHUK HAY4YHUTCSH:

® [IOHMMATh U UCTIOJIH30BaTh (DYHKIIMOHATBHBIC TIOHATHS, SI3bIK (TEPMUHBI, CHMBOJIMYECKHE 0003HAUCHUS);

® CTPOUTH TpauKHU JIeMEHTapHbIX (PYHKUNH, HCCIeA0BaTh CBOMCTBA YUCIOBBIX (DYHKIIMI HAa OCHOBE U3YUYEeHHsI MIOBECHUS X TPadUKOB;

®[IOHMMATh (YHKIMIO KaK BAXKHEUIIYI0O MAaTeMAaTUYECKyI0 MOJENb [UIsl OMHCAaHWs TPOIECCOB M SBJICHHM OKPYKAIOIIETO MHpa, MPUMEHSThH
(YHKITMOHATBHBIN SI3BIK JUISI OMUCAHUS W UCCIICIOBAHUS 3aBUCUMOCTEH MEXK Ty PU3NICCKUMH BEIIMIYNHAMU,

® IOHMMATh U UCTIOJIB30BaTh SA3bIK MOCIEI0BATENBHOCTEHN (TEPMHUHBI, CHMBOJIHUYECKHE 0003HAYCHHUS );IPUMEHITH (POPMYJIIBI, CBS3aHHBIE C
apu(MeTHIeCcKOl U TeOMETPUUECKOHN MPOTPECCUsIMHU, U amnmapaT, cOpMUPOBAHHBINA TP U3YUCHUH IPYTHX Pa3/IeioB Kypca, K PEHICHUIO 3a/1a4, B TOM
YHUCJI€ C KOHTEKCTOM M3 PEAIbHON KU3HH.
BpInyCKHUK NOJYYHT BO3MOKHOCTD:

® [IPOBOJINTH MCCIICIOBAHUS, CBSI3aHHBIC C H3yUYCHUEM CBOMCTB ()yHKIIMIA, B TOM YHCIIC C

® ICTIOJIb30BaHUEM KOMIIBIOTEPA; HA OCHOBE TpauKOB M3yUEHHBIX (YHKIMI CTPOUTH Oojee CIoXKHbIe Trpaduku (KyCOYHO-3aJaHHbIC, C «BBIKOJIOTHIMIY
TOYKAMHU U T. I1.);

® 1ICII0JIb30BaTh (DYHKIIMOHAJIbHBIE MIPEJICTABICHUS U CBOIMCTBA (PYHKIMI /I PEIlIeHUs] MaTeMaTUYECKUX 3a/1a4 U3 PA3JIMYHBIX pa3IesioB Kypca;

e pemaTh KOMOMHHPOBAHHBIE 33/Ia4H ¢ IPUMEHEHHEM (OPMYIT 72-TO YJeHa M CYMMBI 7 TIEPBBIX WICHOB apu(PMETUIECKON 1 TeOMETPUIECKON MPOTPEeCCui,
MIPUMEHSIS TIPY ATOM aIapaT ypaBHEHUN U HEPABEHCTB;

® [IOHMMATh ApPU(PMETUYECKYI0 U TE€OMETPUUECKYIO MPOrpeccur Kak (yHKIUU HATypalbHOTO apryMEHTa; CBSI3bIBATh apU(METHUECKYIO MPOTPECCHIO C
JIMHEHHBIM POCTOM, T€OMETPUUECKYIO — C IKCITOHEHIIUATBHBIM POCTOM.

Demenmol NPUKIAOHOU MAMEeMAMmuKY
BbInyCKHMK HAYYMTCS:
® MCITIOJIB30BATh B XOAC PCHICHUSA 3a1a4 3JICMCHTAPHBIC IPCACTABJICHUA, CBSI3aHHBIC C HpI/I6J'II/I)KéHHBIMI/I 3HAa4YCHUAMM BCINYHNH,

® IICTIOJIB30BATh MPOCTEHIIINE CIIOCOOBI MPEICTABICHUS M aHATN3a CTATUCTUYECKHX JTaHHBIX;

® HAXOJWUTh OTHOCUTEIBHYIO YaCTOTY U BEPOSATHOCTh CIy4allHOTO COOBITHS;

e peniath KOMOWHATOPHBIE 33]]aUl Ha HAXOXKJCHUE YHCiIa 00BEKTOB MIIM KOMOMHALINH.
BbINyCKHUK MOJYYUT BO3MOKHOCTD:

® [IOHATh, YTO YHCJIOBbIE [aHHbIE, KOTOPHIC HCIOJB3YIOTCS JUIsI XapaKTEPUCTHKH OOBEKTOB OKPYXKAIOIIEro MHpA, SIBISIOTCS MNPEUMYIIECTBEHHO
NpUOIMKEHHBIMU, YTO IO 3alUCH NPUOIMKEHHBIX 3HAYCHUH, COIEpKAIIMXCA B MH(MOPMAIMOHHBIX HCTOYHHKAX, MOXHO CYIUTh O TOTPEIIHOCTH
pUOIINKEHUS;

® [IOHSTH, YTO TOTPEIIHOCTh PE3yIbTaTa BEIYUCICHUH JODKHA OBITH COM3MEpPHMA C OTPEITHOCTHIO MCXOAHBIX JTaHHBIX;



® [IPHOOPECTH NEPBOHAYAIBHBIN OMBIT OpPraHM3alMU cOOpa JaHHBIX HPU MPOBEIEHUH OIMpoca OOIIECTBEHHOTO MHEHHMsI, OCYLIECTBIIATH WX aHaJu3,
MIPEJICTaBIATh PE3yNbTaThl ONMPOCca B BUAE TAOIUIIBI, TUArPAMMBIL;

® [IPHOOPECTU OMBIT MPOBEAEHUS CIy4YalHBIX SKCIIEPUMEHTOB, B TOM YHCIE C IMOMOILIBIO KOMIIBIOTEPHOTO MOJEIMPOBAHUS, MHTEPIPETALUU HUX
pe3yabTaTOB;

® HAYYHUTHCA HCKOTOPBIM CIICIIMAaJIbHBIM HpI/IéMaM pemicHus KOM6I/IHaTOpHI>IX 3aaad.

2. Coaep:xxanne Kypca ajaredopsl 7-9 kiaccol

Auredpanyeckue BbIpasKeHUs

BbipakeHue ¢ NEpeMEHHBIMHM. 3HAUEHUE BBIPAKEHUS C IEpeMEHHbIMH. JlomycTuMble 3HaueHUs nepeMeHHbIX. ToxzaectBo. ToxkaecTBeHHbIE
npeoOpa3oBaHmsl aredpandecKnx BeIpakeHUi. Jl0ka3aTeIbCTBO TOXKICCTB.

Crenensb ¢ HaTypajabHBIM IIOKa3aTesieM U e€ cBoiicTBa. OnHownensl. OgHOWIEH cTaHaapTHOro Buja. Crenens ofHouiaeHa. MHorouneHsl. MHOrowieH
cTa”napTHoro Buja. Crenenb MHOrouaeHa. CiiojkeHre, BBIMUTAaHUE U YMHOKEHHE MHOTO4JIEHOB. DOpMYJIbl COKPAIIEHHOTO YMHOKEHUS: KBaIpaT CyMMBI U
KBaJIpaT pa3HOCTH JBYX BbIPQXKECHUH, IPOU3BECHNE PA3HOCTU M CYMMBI JIByX BbIpaskeHHH. PazioxkeHne MHOTo4JIeHa Ha MHOKUTENIU. BoiHecenue oo1ero
MHOHUTENS 3a ckoOKHU. MeTop rpynnupoBku. PasHocTs kBasipaToB ABYX BblpaxeHHil. CyMMa U pa3HOCTbh KyOOB JIBYX BbIpaskeHU. KBaapaTHbIi TpEXUIIEH.
Kopens kBagpaTHOro tpéxwieHa. CBOMCTBa KBapaTHOro TpEXuwieHa. Pa3noskeHue KBaJpaTHOrO TPEXUIEHA HA MHOKUTEIIH.

Pammonanwsubie Beipaxkenus. Llensie Beipaxenus. JpooHsie BeipakeHus. Parmonanbnaas 1poos. OCHOBHOE CBOWCTBO PAIlMOHAILHON APOOH.
CrnoxeHue, BBIYUTaHUE, YMHOXKEHHE U JIeIEHUE pallMoHalIbHBIX Jpobeii. Bo3BeneHune palmoHanbHOM 1podu B cTeneHb. Tox1eCTBeHHbIE TPeoOpa3oBaHus
panMoHANBHBIX BhIpakeHU. CTETICHB C IIEJIBIM MTOKa3aTesieM U €€ CBOMCTBRA.

KBangpatHble kopHU. ApudpMeTHdecKkuil KBaJpaTHBII KOpPEHb M €ro cBoiicTBa. ToOXKAECTBEHHbIE INPEOOpPA30BAHUS BBIPAKEHHM, COAEPIKAILIMX
KBa/IpaTHbIE KOPHHU.

YpaBHeHust

VYpaBHenue ¢ ojiHoM nepemeHHoil. Kopens ypaBHenus. PaBHocuibHble ypaBHeHUS. CBOICTBa ypaBHEHMI ¢ OJTHOM NepeMEHHOM. Y paBHEHUE KaK
MaTeMaTH4YecKas MOJEIb peaabHoU cuTyauuu. JInneiiHoe ypaBHeHue. KBagpatHoe ypaBHeHue. @opmyiia KOpHEH KBaJIpaTHOro ypaBHeHus. Teopema Buera.
PannonaneHbie ypaBHeHus. Pernienne panoHanbHbIX YPaBHEHUN, CBOIALINXCS K TMHEHHBIM WK K KBaIpaTHBIM ypaBHEHUSIM. PellleHne TeKCTOBBIX 3a/1ad C
IIOMOUIBIO PALIMOHAIIBHBIX YPAaBHEHUH.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. [ paduk ypaBHEHUs ¢ IByMs iepeMeHHbIMU. JInHEelHOe ypaBHEHUE C ABYMS [IEPEMEHHBIMH U €r0 IpaduK.

CucteMbl ypaBHEHHMH ¢ JByMs nepeMeHHbIMHU. ['paduueckuil METOX pEelIeHHs CHCTEMbl ypaBHEHUH C JIBYMs INepeMEeHHbIMH. Pemienue cucrtem
yYpaBHEHU METOJIOM I10ICTAHOBKH U clioxkeHus. Crucrema JIByX YpaBHEHHH ¢ ABYMsI IEPEMEHHBIMHU KaK MOJIEb pealbHON CUTYallUH.

HepagencrBa

UYucnoBble HEpaBEHCTBA U UX cBoiicTBa. Ci0XKEHHE U YMHOXKEHUE YHCIOBBIX HepaBeHCTB. OlleHNBaHNE 3HAUYEHUs BhlpakeHUs. HepaBeHCTBO ¢ 01HOM
nepeMeHHO. PaBHOCHIIbHBIE HepaBeHCTBA. UKcioBbIe IPOMEXKYTKU. JIMHENHbIE U KBaJpaTHbIE HEPABEHCTBA C OJHOW NepeMeHHON. CUCTEMbI HEPABEHCTB C
OJIHOM IIEPEMEHHOM.



YucnoBble MHOKECTBA
MHokecTBO U ero aneMeHThl. CriocoOsI 3a1anusi MHOKeCTB. PaBHbie MHOecTBa. [IycToe MHOecTBO. [TogmHOMkecTBO. Onepanuy HaJ MHOKECTBAMHU.
Nnnroctpaiusi COOTHOMICHUM MEXTy MHOKECTBAMU € TIOMOIIBIO TUarpamMm Diinepa. MHOXeCTBa HaTypalibHbIX, LIEJbIX, PAIMOHAILHBIX YHCET.

m
PanmonansHOE YnCIo Kak IpoOb BHIa e m € Z, n € N, 1 Kak OeCKOHEYHas IepHOoINYecKas necaTuaHas 1pook. [Ipeacrapienne 06 uppannoHaIbHOM

yuciae. MHOXKeCTBO JeiicTBUTENbHBIX uncel. [IpencTaBienue qeicTBUTENLHOIO YUCIA B BUAENOECKOHEUHOM HENEPUOJUUECKON JECATUYHOM TpoOH.
CpaBHenue elcTBUTENbHBIX yncen. CBsi3b MKy MHOKecTBamMu N, Z, O, R.

DOyHKUNHA

YuciioBble PyHKIUH

@OyHKIMOHAIBHBIE 3aBUCUMOCTH MeX 1y BennuuHaMu. [lonstue ¢pynkuun. GyHKIMA Kak MaTeMaTH4eckas MoJIelb peanbHoro npouecca. O01acty
ornpeneneHus u 00xacte 3HaueHus pyHKuu. Criocoos! 3ananus yukiun. ['papux ¢pynkuuu. [locrpoenne rpadukoB GyHKINI ¢ TOMOIIBIO IPeoOpa30BaHMiA
¢Guryp. Hynu Gpynkuuu. IIpomexyTku 3HakonoctosHcTBa GpyHkumu. IIpoMexyTku BozpacTanus v yObiBaHus QyHKuuM. Jluneinas QyHkuus, oOpaTtHas
TIPONOPIMOHATBHOCTD, KBapaTHdHas (yHKIHS, ByHKIHSL y=+/ X, UX CBOIMCTBA U TPadUKH.

Yucnoevie nocnedosamenvhocmu

[TonsitTue umcinoBoil mocienoBaTenbHOCTH. KoHeuHble W OeckoHeuHble MocieoBareabHOCTH. (CrnocoObl  3alaHus  IOCJIENOBATEIbHOCTH.
Apudmernueckas u reomerpuueckas mnporpeccud. CBONCTBa 4JIEHOB apU(PMETHUECKOM M reomerpuuyeckod mnporpeccuil. Popmysbl 0OIIero uieHa
apu(pMeTHYECKOH W TeOMEeTpUYeCcKOd mporpeccuil. POpMysbl CyMMBI 7 TIEPBBIX WICHOB apH(PMETHYECKON M TeoMmeTpuueckoil mporpeccuit. Cymma
0eCKOHEeUHOH reoMeTpUYecKoi mporpeccuu, y kKotopoil |g| < 1. IlpencraBieHne OeCKOHEUHOM MEPUOIUYECKOM AecCATUUHONW IpoOu B BHJIE OOBIKHOBEHHOMH
Jpoou.

JJieMeHThI NPUKJIATHON MaTeMATHKHU

Matemarnueckoe MoaenupoBaHue. IlpouenTHble pacué€rbl. Popmysia CIOXKHBIX MpoueHToB. IlpuOmmkEéHHble BbluMciaeHUs. AOCONIOTHas U
OTHOCUTeNbHasE morpemHocTd. OCHOBHbIE IpaBHja KOMOMHATOpUKH. YacToTa M BEpOSTHOCTh ciydaifHoro coObiTus. Kitaccuueckoe omnpeneneHnue
BEPOSATHOCTH.
HauanbHble cBepeHust o craructuke. llpeacraBieHune OaHHBIX B BHAE TaONMI[, KPYroBBIX M CTOJNOYATBIX JauarpamM, rpapukoB. CraTHCTHUECKHE
XapaKTePUCTUKU COBOKYITHOCTH JAHHBIX: Cpe/IHEE 3HAaUEHHUE, MOJ1a, pa3Max, MeInaHa BEIOOPKH.

Aaredpa B HCTOPUYECKOM Pa3BUTHH

3aposxaeHue anreOpbl, KHUTa O BOCCTAHOBJIEHUH U MPOTHUBOIIOCTaBIeHNN Myxammena anb-Xope3mu. Mctopust GopMupoBaHus MaTeMaTHYECKOTO
a3bika. Kak 3aponunace unes koopauHat. OTKpeITHE UPPALMOHAIBHOCTH. M3 HCTOpUM BO3HUKHOBEHUS (OPMYII [UIs pELIeHus ypaBHEeHUH 3-i u 4-ii crenexei.
Uctopus pa3sutus noustust pyukiun. Kak 3apoaunacsk Teopus BepositHocteil. Yncma @ubonayun. 3anava JI. [Tuzanckoro (OuboHau4m) 0 KPOIHKAaX.

JI. ®. Maraunkwui, I1. JI. Yeosrmés. H. . JIo6auesckuii, B. . bynskosckuii , A. H. Kommoropos ,®. Buer, I1. ®epma, P. Jlekapr,

H. Tapranes, [1. Kapnano, H. A6ens, b. [Tackans, JI. [luzanckuit, K. 'aycc.

3. TemaTnyeckoe IVIAHUPOBAaHUE MO ajredpe 7 KJacc

A.I''Mepsnsk, B.b.ITononckuit, M.C.Axup (3 yaca B Henemnto, Bcero 102 yacoB)



Pazgen Kon-Bo Tembl Kon-Bo yacos OCHOBHBIC BH/IBI JICSITEILHOCTH 00yJaromuxcs (Ha OcHOBHBIE HaIIPABJICHUS
JacoB YPOBHE YHUBEPCAIBHBIX YICOHBIX IEHCTBII) BOCIIMTATEIbHOLM
JESITEIbHOCTH
15 BBenenue B anred 3 Pacnosnasams 4YUCIOBBIE BBIpAXEHUS W BhIpaxkeHus ¢ | 4.5.7.8
9~y
5 MepeMeHHbIMH,  JIMHEHWHBIe  ypaBHEeHHsA.  [IpuBOIUTH
2 JIuneiiHoe ypaBHEHHUE C OAHOM 5 MPUMEPHl  BBIPAKEHUA C IEPEMEHHBIMH, JIMHEHHBIX
E - IepeMEHHOM ypaBHeHUI. COCTaBIATh BHIpAXKEHUE C MEPEMEHHBIMU T10
bl
8 9 Pemenue 3agau ¢ momoinpio 5 CIIOBHIO 3aJ]a4H. BrinoassTes mpeoOpa3oBaHus
s =
& = aBHEHUU BBIpaKCHU: MPUBOJIUTH ITOJO0HBIE claraemele,
- ©
9 = [ToBTOpEHKE M 1 packpeIBaTh CKOOKM. HaxomuTh 3HAUCHHE BBIPAXKCHHS C
= § cHCTeMAaTH3aIHs y4eOHOTO MEPEeMEHHBIMUA TPU 3aJaHHBIX 3HAUYCHUAX MEPEMEHHBIX.
)
Z = MaTepuana Knaccudunuposars anrebpanyeckue BBIPAKEHUSL.
S
= £ Kontponbras pabora Ne 1 1 OnurChIBaTH TIENTBIE BBIPAXKCHUS. §
~ 2 (BXOHAs) Dopmynuposams onpeneIcHIe TNHEHHOTO YPaBHEHUS.
3 Pemarp nuneliHOE ypaBHEHHE B 00IIEM BHJIE.
= WuTepnpeTnpoBaTh ypaBHEHNE KaK MATEMaTHIECKYIO
~ MOJIENb pealibHOM cutyaruu. OTUCHIBATh CXEMY PEIICHHUS
TEKCTOBOM 33/1a4, IPUMEHSITh €€ JJi pELICHHUs 3a1a4.
52 ToxxmecTBeHHO paBHEBIE 2 Dopmyauposamy: 4,5,7,8
BBIpaKeHUA. ToxXaecTBa onpedeneHusi:  TOXIECTBCHHO  PaBHBIX  BBIPAXKCHUH,
. CTereHp ¢ HATYpATBHBIM 3 TOKIECTBA, CTEMEHU C HATypaJdbHBIM IOKa3aTelieM,
= OKA3aATENEM OIHOYJICHA, CTaHAAPTHOTO BHJIA OJHOYJICHA,
; CBONCTEA CTOLOHI G 3 KO3 pHUIMEHTa  OJHOWICHA,  CTCIEHH  OJHOYICHA,
s HATYPATHHEIM IOKA3ATEIEM MHOTOYJICHA, CTCIICH MHOIOYJICHA;
o .
= ceéoticmeq: CTETIeHN C HATypallbHBIM TOKa3aTesieM, 3HaKa
= OnHOYJIEHEI 2 )
@ MHOro4JIeHBI 1 CTETICHH,
2 npasuna:  J0Ka3aTenbCTBA  TOXICCTB,  YMHOXCHUS
= Cro)XkeHHe ¥ BEIYUTAHUE 3
E{ OJTHOYJICHA HAa MHOTOYJICH, YMHO)KEHHUSI MHOTOUJICHOB.
MHOTOYJICHOB o
~ X —— T Jlokasvieamsy ~ CBOWCTBA CTENEHH C  HATypaJbHBIM
o
3 YOHTPOHI’HM pabora o 4 MoKa3aTesieM. 3aluChiBaTh W JIOKa3bIBaTh  (HOPMYJIBIL:
g MHOXCHHC ONHOMICHA Ha MPOU3BEACHUS CYMMBI U PA3HOCTH JBYX BBIPAXKCHUM,
~ MHOTOYICH Pa3HOCTH KBaIpaTOB JBYX BRIpAXEHUH, KBapaTa CYMMEI
YMHOXKEHHE MHOTOU/ICHA HA 4 KBaJ[paTa Pa3HOCTH IBYX BBIPAKEHUH, CyMMBI KyOOB H
MHOTOH/ICH pasHOCTH KyGOB JIBYX BBIPAKEHHUIA.
Pa3noxxeHne MHOroWwIeHOB Ha 3




MHOXHUTENU. BeIHECEHHE 001Er0
MHOKHUTENA 32 CKOOKU

Bolyucname  3HaueHHe  BBIPAKEHUHM € MEPEMEHHBIMU.
IIpuMeHsATE CBOWCTBAa CTENEHHW I IPeoOpa3oBaHUSI

Tnasa 3. ®ynkuuun

Pasjoxenne MHOrO1IICHOB Ha 3 BBIP@)KECHHH. BBIMOMHAT YMHOXEHHE OJHOUYWICHOB H
muoxuTem. Meron BO3BEJICHHE OJHOWIECHA B CTENEeHb. [IpHBOIUTH ONHOUICH
TPYIIUPOBKU
KonTpobHas paora No 3 1 K CTaHJapTHOMY BHIY. 3aluChiBaTb MHOTOYIEH B
TIpoH3BeICHIe PA3HOCTH 1 3 CTaHJapTHOM BHJIE, OIPEJeNiTh CTENeHb MHOTOYJICHA.
CYMMBbI ABYX BBIP@KCHHi IIpeobpazoBrIBaTH MPOU3BECHUE OJIHOWJICHA u
Pa3HocTh KkBaspaToB ABYX 2 MHOTOWJIEHA; CYMMBI, Pa3HOCTH, HPOU3BENCHUSA [IBYX
BBIpaXKEHUN MHOTOYJIECHOB B MHOTO4WIEH. BBINOJHATE pasiioxkeHne
Ksagpar CYMMBI U KBaapaT 4 MHOI'OYJIEHA HA MHOXHTEIN CIIOCOOOM BBIHECEHHUS OOIIErO
Pa3sHOCTH ABYX BBIPAKCHHUH MHOXHTENS 38 CKOOKH, CIOCOOOM TpYyNIUPOBKH, MO
IIpeobpasosaniie MHOrOwICH B 3 (opMynaM COKpaAMIEHHOTO YMHOXKEHHS M C TIPUMEHEHHEM
KBaIpaT CyMMBI WJIH PA3HOCTH
JIBYX BBIpAKCHH HECKONBKUX  crmocoOoB.  Mcmonb3oBath yKa3aHHI>ie
KoHTponbHas pabota Ne 4 1 npeoOpa3oBaHus B npouecceu peuieHusl  ypaBHEHHIA,
CymMa ¥ pa3HOCTb KyOOB JBYX 2 JIOKA3aTeIbCTBA  YTBEPXKIACHUM, pPEIICHUS TEKCTOBBIX
BBIPAKECHUN 3ama4
[IpumeHeHue pa3TuyHbIX 4
CITOCOOOB Pa3IIOKCHIS
MHOTOWJICHA HA MHOKUTEIHN
[ToBTOpEHHKE U cUcTEMaTU3ALUS 2
y4eOHOTO MaTepuaja
KoHnTtponsHas paborta Ne 5 1

12 CBs13u MEXIy BETMYUHAMH. 2 IIpueooums puUMepsl 3aBUCUMOCTEN Mexkay BenuuuHamu. | 4,578
DyHKIUSA Paznmuuate cpemu  3aBUCHMOCTEH — (DYHKIIMOHAIBHEIC
Crioco0s! 3aaans QYHKITIH 2 3aBUCHMOCTH.
I'padux bysKITIN 2 Onucvigams  nouamus: 3aBUCIMONW W HE3aBUCHUMOU
Jluneitnas GpyHkuus, eé rpapux 4 MEPEMEHHBIX, (YHKIMH, apryMeHTa (YHKIHH, CHOCOOBI
¥ CBOICTBA 3amanus  ¢GyHKnud.  DOpMyIHpOBaTH  ONpEICICHUS:
TTOBTOpEHHE M CHCTEMATH3AIIHS 1 obmactu onpejieneHus (QYHKIUHK, O00JacTH 3HAUYCHHN

y4eOHOTO MaTepHaja

Kontponbshas padora Ne 6

¢ynkiuyn, rpadpuka (QyHKOMH, JHMHEHHOW (QYHKIHH,
IPSIMOI IPOTIOPLIMOHATIBHOCTH.
Boiuucnsime 3na4eHue GYHKIMH 110 33JaHHOMY 3HAUYCHHUIO

aprymenTa. CocTaBisITh TaOIUIbI 3HAYCHUH (QYHKIHUH.
Crtpouts rpaduk QyHKIHH, 3a0aHHON TabmmaHO. 1o
rpaduKy QYHKLIUH, SIBISIOLICHCS MOJAEIBIO PEaTbHOTO
MpoIIecca, ONMPEeIsTh XapaKTEPUCTHKH HTOTO Mpoliecca.




Crpouts rpaduk TMHEHHOW QYHKINHU U TPSIMOR
HpONOPIHOHATBHOCTH. ONHICHIBATh CBOMCTBA ITHX
GbyHKIHNA
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WHBIX YPaBHEHH ¢ ABYMsI epeMEHHbIMHU

T'naea 4. CucreMsbl JuHe

ypaBHeHI/IH C IByMs
INEPEMCHHBIMU

JIuHeitHOe ypaBHEHUE C ABYMS
MIEPEMEHHBIMHU M €ro rpaduk

Cucremsbl ypaBHEHUH C IByMs
nepeMeHHbIMU. ['paduueckuit
METO/] PEIICHHUSI CUCTEMBI IBYX
JIMHENHBIX YPABHEHUN C IBYMsI
MIEPEMEHHBIMU

Pemenue cucteM THHEWHBIX
YpPaBHEHUI METOJ0M
MMOJCTAHOBKHU

Pemmenue cucteM MTHHEWHBIX
YpaBHEHUI METOJIOM CIIOKCHUS

Pemenue 3a1a4 ¢ momMousro
CUCTEM JIMHEWHBIX YPaBHEHUI

[ToBTOpEHME U cucTeMaTU3aNUs
y4eOHOro MaTepraa

Kontponbshas padora Ne 7
(BBIXO/IHAS)

IIpusodums npumepsvl. ypaBHEHHS C IByMs [IEPEMEHHBIMU;
JMHEWHOT0 YPaBHEHUS C JBYMsI NIEPEMEHHBIMHU; CHUCTEMBI
JIBYX JIMHEWHBIX YpPaBHEHHH C JABYMsI II€PEMEHHBIMU;
peaNbHBIX IPOLECCOB, IS KOTOPBIX YPaBHEHHUE C ABYMs
NMEPEMEHHBIMH WJIH CHCTEMAa YpaBHEHHH C JBYMs
MIEPEMEHHBIMU SBIISIFOTCS MATEMAaTHYECKUMH MOJEIISIMH.
Onpenensars, ABASETCS JIM Mapa Yuces pelieHHeM JaHHOTO
YPaBHEHUS C IBYMs [IEPEMEHHBIMH.

Dopmyauposamy:

onpeoeneHus: pemeHus ypaBHEHUS c IBYMS
MEePEeMEHHBIMU; YTO 3HAUUT PEIIUTh YPAaBHEHHE C ABYMs
NMepeMEHHBIMU;  Tpaduka  YpaBHEHHUS  C  JIBYMs

MEpEMECHHBIMU;,  JIMHEHHOTO  ypaBHEHUS] € JBYMS
MEPEMECHHBIMU;, PEIICHHUS] CHCTEMbl YPaBHEHHU C JBYMS
NepEMEHHBIMUY;

ceolicmea ypaBHEHHH C IBYMS IIEPEMEHHBIMH.
Onucvigamy: cBOWCTBa Tpaduka TUHEHHOTO ypaBHEHUS B
3aBUCHMOCTH OT 3Ha4eHUH K03()(UIMEHTOB, TpadudecKuit
METOJI PEIICHHUsS CUCTEMBI JBYX YpaBHECHHHA C JBYMs
MEPEMEHHBIMHU, METOJ TOJCTAHOBKH M METOJ CIIOKCHHS
JUIL PELICHUS] CHCTEMBl JABYX JIMHEHHBIX ypaBHEHUH c
JIBYMSI IEPEMEHHBIMH.

Cmpoums TpaduK JIHHEHHOTO YpaBHEHHS C JBYMS
NepeMEeHHBIMU.  PemiaTth  cUCTeMBI  JIBYX  JIMHEHHBIX
YpaBHEHUH ¢ ABYMsI IEPEMEHHBIMHU.

Pewamsy TexcToBBIE 3a1aud, B KOTOPBIX CHCTEMa IBYX
JMVHEHHBIX YpaBHEHHH C JBYMS TIEPEMEHHBIMH SIBISCTCS
MaTeMaTHYeCKOl MOJIeNbI0  peajbHOro Tpolecca, H
HHTEPIPETUPOBAT PE3YIbTAT PEIICHHS CUCTEMBI

4,5,7,8

DJIeMeHThI KOMOMHATOPUKH, CTATUCTUKH U TEOPUH

CraTucTrueckre XapakTepUCTUKH; cOOp U TPYMIHUPOBKA

CTaTUCTHUYCCKHUX NAaHHBIX.

Harnsgnoe MMPpEaACTaBJIICHUC CTaTUCTUYECKOM I/IHq)OpMaI_[I/II/I

O06001ate 1 cUcTeMaTU3UpPOBaTh y4eOHbIN MaTepHal,
KOHTPOJIb 3HAaHUN U YMEHHUU




(mpeacTaBiIeHUE NaHHBIX B BUJC TAOJIHII, THATPAMM,
rpaduKoB).

TemaTnuyeckoe MIaHMPoOBaHMe MO ajaredpe 8 kiace

A.lT.Mep3nsak, B.b.NMonoHckunin, M.C.Akup (3 yaca B Hegento, scero 102 yacos)

Pazgen Kon-Bo Tembl Kon-Bo yacos OCHOBHBIE BH/IBI JCSITEILHOCTH 00yJaromuxcs (Ha OcHOBHbIE HaNIPaBJICHUS
4acoB YpOBHE YHUBEPCAIBHBIX yUeOHBIX ACHCTBHN) BOCIIMTATEIBHOM
JIEATEIIBHOCTHA
44 PanyonansHeie 1pobu 2 Pacnosnasams  1€nble  panMOHANbHLIE  BhIpaxkenus, | 4,5,7.8
= JIPpOOHBIC  pAMOHAIBHBIC  BBIPAKCHHS, IPHUBOIUTH
OCHOBHO€E CBOMCTBO 3 N
. MIPUMEPHI TAKUX BBIPAKCHHM.
paMoHAIBHOM qpodu D . 0 .
C 3 OPMYIUPOBAMD onpeoenenus: PalMOHAIBHOTO
= JIOXKCHHC 1 BI’HHT;HI:IC BEIpQKEHUS, JOMYCTUMBIX 3HAYCHWH TepeMEHHOMH,
= PalHOHAJIPHBIX JIPOOCH C TOKIECTBEHHO  PAaBHBIX  BBIPAKCHUM,  TOXKIIECTBA,
1 o
% OCHHHaKOBHMH SHAMCHATCIIAMM o PaBHOCWJIBHBIX YPaBHEHHH, PAIlMOHATHHOTO ypaBHEHHS,
s
= JIozKkeHHE 1 BHqHTgHI:Ie CTETIGHH C HYJEBBIM TIOKa3aTelieM, CTeleHn C
2 patnoHAILHBIX IPOOCH C OTpHIIATETBHBIM TI0OKA3aTelieM, CTaHJapTHOTO BH/A
2 PasHbIMU SHAMCHATCIIAMU uycaa, OOpaTHOH IPOIOPLMOHANLHOCTH, C0ICHEA:
= Kontponbhas pabora Ne 1 1 OCHOBHOE CBOWCTBO palMOHANIBHOW JIpoOH, CBOMCTBa
= (BxonHas) CTENeHU ¢ LIeNbIM TOKa3aTeseM, ypaBHEHMil, (QyHKIMH
= YMHOXEHYE U JIeJIeHne 4 k
= palMOHAIBHBIX IPOOEH. y :;; npaeuia: CIOXEHUS, BBIYUTAHUSA, YMHOMEHHUS,
= .
] BosBenenne panroHansHOM .
A~ MpOGH B CTEIeH JiesieHus: IpoOei, BO3BeIeHHs ApoOH B CTETICHD; VClosue
~ P paBeHCTBa IpoOH HYNIO. /[oKa3bléams CBOWCTBA CTETICHU
3 ToxnecTBeHHBIE TPeoOpa3oBaHHMs 7 o
S N C IeNbIM ToKa3areneM. Onucbieams TpadhUIecKuil METO]
S paIMOHAIBHBIX BBIPAKEHUI N N N
- pelieHus ypaBHEHUH ¢ OJHOU MepeMeHHO. [Ipumenamo
KoHTponwsHas padora Ne 2 1 . .
P 3 OCHOBHOE  CBOMCTBO  palMOHAIBHOH  ApoOM  ams
PaBHOCHHI’HI’Ie YPaBHCHIA. COKpaleHns W TmpeoOpazoBaHus mpobeii. llpuBomnTs
AIHMOHAJTHHEIC yPABHCHHA Ipobu k HoOBoMy (oOmemy) 3HameHartenro. HaxomuTs
CTeneHs ¢ LeNbIM 4

OTpHULATCIbHBIM ITOKAa3aTCJIEM

CyMMY, pPa3HOCTb, NPOW3BEACHHUE M 4YacTHOE ApOOeH.




CBolicTBa CTENEHH C LIETBIM
IOKa3aTeaeM

OyHKIUA y:;I/I e€ rpaduk

KonTtponsnas pabora Ne 3

Breimosnuars TOXECTBEHHbIE npeoopazoBaHUsI
palMOHANBHBIX BBIpOXEHUU. Pewams ypaBHEHHS C
MEepeMeHHOW B 3HaMeHarene npodu. [lpumensmo
CBOMCTBA CTENMEHH C TIIeNbIM TIOKa3aTeleM s
npeoOpa3oBaHus BBIPAXKCHUH. 3anucvigams YUCHA B
CTaHAAPTHOM BUJE. Bwinonnams MOCTPOCHUE U UTCHUE

k
rpaduka QyHKIHH Y = "

I'nasa 2. KBagpaTHbie KopHU. [eliCTBUTEILHBIE YHCIA

25

®dynkuus y = x° u eé rpaduk

KBanpatnbie kopHU.
ApudmeTnyeckuii KBaapaTHBINA
KOPEHb

MHO0XEeCTBO U €r0 2JIEMEHTHI

[MoamuOx)ecTBO. Onepanuu Hax
MHO>K€CTBaMU

YucioBbele MHOKECTBA

CaoiicTBa apu(PMETHIECKOTO
KBaJIPATHOTO KOPHSI

ToxnaecTBeHHbIC IPe0Opa30OBaHUS
BBIPAXEHUM, COZEPIKAIINX
apupMeTHICCKUE KBaIpaTHbIC
KOpHHU

DyHKUUA y =Jx neé rpaduk

KoHnTponsaas padora Ne 4

Onucvisamy: MOHSATHE MHOJKECTBa, JJIEMEHTa
MHOKECTBa, CHOCOOBI 3aJaHUsi MHOXKECTB; MHOXKECTBO
HATypaJIbHBIX ~ YMCEJ, MHOXXECTBO ILENBIX  YHuCed,
MHOKECTBO  PAlMOHAJIBHBIX  YHCEJ,  MHOMECTBO
JNEWCTBUTENBHBIX YUCENT M CBA3M MEXKIY OTHMH
YHCIIOBBIMH MHOYKECTBAMH; CBS3b MEKAY OCCKOHEUHBIMU
JECATUYHBIMU Ipo0sMu u panroOHAIBHBIMH,
UPPALNOHAIBHBIMU YHCIaMU. Pacnosnasame
pauvoHaNbHbIE M HMppalMoHalbHbIE Yucia. [IpuBoauThH
NpUMEpHl PAaLMOHANBHBIX YHCET M HPPalMOHATBHBIX
yHucen. 3anucvliéams C TIOMOIBI0 (HOpMyN CBOWCTBa
JEeUCTBUI c JEUCTBUTEIILHBIMUA YHCIaMMU.
Dopmynupoeams onpeoenenus: KBaIPaTHOIO KOPHS W3
yHcia, apuPMETHUECKOT0 KBaJpaTHOIO KOPHS U3 4YHCIa,
PaBHBIX  MHOXECTB, IIOJAMHOXECTBA, IEPECEUCHHS

MHOXECTB, OOBEIUHEHHS  MHOXECTB,  CEOUCMEA:
GyHKIMY y = x°, apuPMETHIECKOrO KBaJPATHOTO KOPHS,
byskIIILE Yy = Vx.  Jokaszwiéams  cBOWCTBA

apu(MeTHYeCKoro  KeaapaTHOro KopHs.  Cmpoums
rpapukn pyskimit y = x> u y = /x. Hpumenamo
NOHSATHE apu(PMETHYECKOTO KBAJPATHOTO KOPHS IS
BBIYMCJIEHUS  3HAY€HUH  BbIpaXeHUH.  Ynupowamow
BBIPa)KEHHMS, COACprKaIre apupMeTHIEeCKUe KBaJIpaTHbIC
KopHU. Pemars ypaBHeHus. CpaBHUBAaTh 3HAYCHUS
BhIpaKCHUH. BBIMONHAT mpeoOpa3oBaHue BBIPAKEHUH C
MIPUMEHEHUEM BBIHECEHHS MHOXUTENA M3-TI0J 3HaKa
KOpHS, BHECEHMS MHOXMTENA 10X 3HAaK KOPHI.
BrImonHATE  OCBOOOXKIEHWE OT HPPALMOHATBHOCTH B
3HaMeHaTeNe JApoOM, aHaluu3 COOTHOILIECHHH MEXAY
YHCJIOBBIMU MHOKECTBAMH U UX DJIEMEHTaMH

4,5,7,8




26 KBanpaTHble ypaBHEHUS. 3 Pacno3nasams M TPUBOAUTH TNPUMEPHI KBaJpaTHbIX | 4,578
Perienre HemoMHBIX KBaJpaTHBIX YpaBHEHUH pa3NuYHBIX BHIAOB (TIOJIHBIX, HEMOJHBIX,
ypaBHEHUI NpUBEAEHHBIX), KBAAPATHBIX TPEXWIEHOB. ONuCHIBaTh B
®dopMmya KopHEH KBaIpaTHOTO 4 o0meM BHIE  pEIICHHE  HEMONHBIX  KBaJIpPaTHBIX
YpaBHEHUs ypaBHEeHUH. Dopmyauposamv onpedenenus: ypaBHEHHS
Teopema Buera 3 NIEpBOW CTENEHHU, KBaAPAaTHOTO YPaBHEHUS; KBaIpaTHOTO
KonTpospHas padota Ne 5 1 TpEXuwieHa, UCKPUMUHAHTA KBAJPATHOTO YPAaBHEHHS W
= KBaHpaTHBIfI TpéqueH 3 KBaZpaTHOT'O TPEXYJICHA, KOPHA KBAAPATHOI'O TPEXYJICHA,
= PeleHue ypaBHEHUIA, 5 OMKBagpaTHOTO YypaBHEHUS, CEOUCMEA KBaAPATHOI'O
e CBOJSILAXCS K KBAAPATHBIM TpéxuneHa; meopemy Buera n oOpatHyio el Teopemy.
a YPaBHEHHSIM 3anucvieams W noKa3biBaTh  (GOpPMYSy — KOpHEU
e PalLOHaIbHBIC yPABHEHHS KaK 6 KBaJpaTHOrO  ypaBHCHHA. UccnenoBath KOTUYECTBO
3 MaTeMaTH4EeCKUE MOJIEIN KOpHEH KBaJpaTHOTO YpPaBHEHHS B 3aBUCHMOCTH OT
= peaIbHBIX CHTYaLHil 3HaKa €ro IUCKPUMHHAHTA. /J[oka3vieamb mMeopemb:
s KontponbsHas pa6ota Ne 6 1 Buera (npsmyro u 0oO0paTHyI0), O pa3lIOKEHHU
= KBaJpaTHOTO TPEXYICHA Ha MHOMKHUTEIH, O CBOICTBE
é KBaJIpaTHOTO TpéxuieHa c OTpHIIATEIBHBIM
o JUCKpUMHHAHTOM. Onucviéams Ha TPUMEpPax METOJ
g 3aMEHbl [EPEMEHHOW JUIA  peIIeHHs YypPaBHEHHI.
S Haxooums KOpHU KBaIpaTHBIX YPaBHEHUH Pa3IHYHBIX
~ BuoB. [IpumMeHnsTh Teopemy Buera m oOparHyio el
TeopeMy.  BBIMOMHATE  pa3noXeHHWe  KBaJIpaTHOTO
TpéxuneHa Ha MHOXUTeIH. Haxoaute KopHH
YpaBHEHUH, KOTOPbIE CBOIATCS K KBAJAPATHBIM.
CocTaBiATs KBapaTHbIC YPaBHEHUS U ypPaBHEHUS,
CBOJISIIUECS K KBAIPATHBIM, SIBIISTFOIIUECS
MaTeMaTHYeCKUMH MOJIEJISIMU PeajibHbIX CHTYaLUi
JJ1eMeHTBI KOMOHHATOPHKH, CTATHCTHKH U TEOPHH 7 006001aTe ¥ cUCTEMaTU3UPOBATh yueOHBII MaTepHal,
BEpOSITHOCTH KOHTPOJIb 3HAHUW ¥ YMEHUI
MHo0xecTBO( 37IEMEHThI MHOXECTBA, TOJMHOXKECTBO, 2
JMarpaMMbl Ditsiepa, orepaldy HaJl MHOKECTBaMH )
Kombunaropuka(niepedbop BapuaHTOB, IPaBUIIa CYMMBI U 5

YMHOXXEHUS, pellieHe KOMOMHATOPHBIX 3aa4 IMyTeM
cucTeM nepedopa BO3MOXKHBIX BApUAHTOB, a TAKXKE C
UCIIOJIb30BaHUEM ITPABUII CYMMBbI M YMHOXKEHHUS]).




TemMaTnuyeckoe mJIaHMpPoOBaHKe MO ajaredpe 9 kiace

A.lT.Mep3nsK, B.6.MonoHcknit, M.C.Akup (3 yaca B Heaento, Bcero 102 yacos)

Paznmen Kon-Bo Tembr Komn-Bo OCHOBHBIE BH[IBI ACATEIHHOCTH 00yJaromuxcs (Ha OCHOBHBIE HAIPABJICHHS
9acoB 9acoB YpOBHE YHUBEPCATBHBIX YUEOHBIX AEHCTBHN) BOCIIUTATEILHOM
JIEATENbHOCTHA
20 UucnoBble HEPABEHCTBA 3 Pacnosnasams W TPUBOOUTH TPUMEPHl  YHMCIIOBBIX 4,5,7,8
HEPaBEHCTB, HEPAaBEHCTB C IEPEMEHHBIMH, JHUHEHHBIX
HEPaBEHCTB C OJHOM MEPEMEHHOM, NTBOMHBIX HEPABEHCTB.
Dopmynupoeams onpeoenenus: CPaBHEHUS IBYX 4YHCEl,
OCHOBHBIE CBOMCTBA YMCIIOBBIX 2 pellicHHsT ~ HEpaBeHCTBA C  OJHOH  MEepPEeMEHHOI,
g HCPABCHCTB PaBHOCHUIIBHBIX HEPaBCHCTB, pelieHus CUCTEMBI
5 CrnoxxeHue 1 yMHOKEHUE 3 HEPaBEHCTB C OAHOU MEPEMEHHOH, 00JIaCTH OIpeaeICHIUS
= YHCIIOBBIX HEPABEHCTB. BBIPAXCHHUS; C80LICMBA YNCIOBBIX HEPABEHCTB, CIIOKECHHUS
g OnennBanne U YMHOXEHHMsS 4YHCIOBBIX HEPaBEHCTB. /J[okazvieamb:
g 3HAYCHUSI BHIPAKCHHS CBOICTBA YNCIIOBBIX HEPABEHCTB, TEOPEMBI O CIIOKEHUU U
E. Hepasenctsa ¢ ogHolt 1 YMHO>KCHHH YUCJIOBBIX HEPABEHCTB.
S nepeMeHHON Pewams nuneiiHple HepaBEeHCTBA. 3aMIMCHIBATH PELICHUS
§ Pemenne nuHEHHBIX HEPABEHCTB 5 HEPaBEHCTB M UX CHCTEM B BUJE YHCIIOBBIX POMEXKYTKOB,
~ C OJHOM TepeMeHHOH. UncaoBble 00BbEIMHEHHS], IEPECEUCHUST YHMCIIOBBIX IPOMEKYTKOB.
IPOMEKYTKH Pemate cucteMy HepaBeHCTB ¢ OJJHON TIEpEMEHHOI.
CucTeMsl IMHEHHBIX HEPABEHCTB 5 OueHuBaTh 3HaUCHUE BhIpaxKeHus. M300paxarh Ha
C OJIHOM MepeMEeHHOI KOOPAMHATHOM IIPSIMOM 3a/1aHHbIE HEPABEHCTBAMU
KontponbHas pabota Ne 1 1 YUCIIOBBIE POMEKYTKHU
(BxoaHas)
= 38 [loBTOpEHME U pacmMpeHne 3 Onucvieams ~ moHATHE  (QyHKUMM  Kak  mOpasuia, | 4,5,7,8
g CBeJIeHHI 0 QYHKIIUH YCTaHaBIMBAIOIIETO CBSI3b MEXAY OJJIEMEHTaMH JBYX
E CsaoiicTBa QyHKIINHU 3 MHOKCCTB. )
s B IMocTpoenue rpaduka GyHKIUH Y 3 Popuyruposam:
= 5 = kf (x) onpeoeneHust: HYJISI (PyHKuHH; TPOME3KYTKOB
§ = TlocTpocHHe rpaduxos by 4 SHaKOMOCTOAHCTBA Q)yHKHI/II/I,‘ ¢byHKUIMY, BO?:’paCTaIOHICI/f
~ T y=1f(x) + b (yObIBaromieii) Ha MHoxce(fTBe, KBaJpaTHYHON (YHKLIUH;
3 ny = flx +a) KBa/[paTHOTO HEPABEHCTBA;
S " ceolicmea KBaApaTH4HON (HyHKLUY;
o Ksagpatnunas ¢pyHkuus, e€ 6 n N
)pasuia TOCTPOeHHs TpaduKoB (YHKUIUH C TOMOIIBIO

rpaduK U CBOMCTBA




KonrtponbHas pabora Ne 2

Pemenue xBanpaTHbIX
HEPaBEHCTB

CucTeMsbl ypaBHEHUII ¢ IByMsI
NepeMEHHBIMU

Pewenue 3ana4 ¢ noMoIIBIO
CHUCTEM ypaBHEHUI BTOPOU
CTEIEHU

Kontponbsnas padora Ne 3

npeobOpasoBanuii Buaa f(x) — f(x) + b; f(x) — f(x + a);
f(x) — kf(x).

Cmpoump rpaduku (hyHKIIHIA c TTIOMOTIIHIO
npeobpazoBannii Bumga f(x) — f(x) + b; f(x) — f(x + a);
f(x) — kf(x).

Cmpoumy rpaduk kBagpatuaHoid ¢pynkuuu. Ilo rpaduky
KBaJ[paTHYHOH (DYHKIIMK ONMCHIBATH €€ CBONCTBA.
Onucvigams CXEMaTUYHOE PACTIONOXKEHHE Mapaboibl
OTHOCHUTENIFHO OCH a0CIHCC B 3aBUCUMOCTH OT 3HaKa
CTapIiero Kod(ppuImeHTa " TUCKPUMUHAHTA
COOTBETCTBYIOIIETO KBaIPaTHOTO TPEXUIICHA.

Pewamy xBajpaTHbIE HEPaBEHCTBA, HCIONB3YS CXEMY
PacCIONIOKECHHSI TapadoJTbI OTHOCHTEIHLHO OCH abcIHcC.
Onucwvieams TpaUIECKUl METOJ] PEIICHUS CHCTEMBI IBYX
YpaBHEHUH C ABYMsI MEPEMEHHBIMH, METOJ MOJICTAHOBKH
U METOHI CIOXKEHHS JUIl pELIeHUs CHCTEMBl JABYX
YpaBHEHUH ¢ IByMs TIEPEMEHHBIMH, OJIHO U3 KOTOPBIX HE
SIBIISICTCS JINHEWHBIM.

Pewiamsy TekcToBbIE 3amaud, B KOTOPBIX CHUCTEMa IBYX
ypaBHEHHWH ¢  JABYMS  TIEPEMEHHBIMH  SIBIISIETCS
MaTeMaTHYeCKOil MOJENbl0 peajbHOro Tpolecca, Hu
WHTEPIPETUPOBATH PE3YIJILTAT PELICHHUS CHCTEMBI

TI'nasa 3. dneMeHTHI NPUKJIATHOM

MaTeMaTHKH

20

MaremaTruueckoe
MOJCIINPOBAHUE

IIponieHTHBIE PACUETHI

AOCOmI0THAs ¥ OTHOCUTENIbHAS
IOrpCIIHOCTH

OcHOBHEIE MpaBmMIIa
KOMOHMHATOPHKH

YactoTa 1 BEpOSTHOCTD
CIy4YaiHOrO COOBITHS

Knaccuueckoe onpeaenenue
BEPOSITHOCTH

HauaneHble CBeACHUS O

Pacnosnasams u TpUBOIUTH NpPUMEPHl KBaJpPaTHBIX
YPaBHEHUH pa3NWYHbIX BHUIOB (IOJNHBIX, HEMOJHBIX,
NPUBEAEHHBIX), KBAAPATHRIX TpEXuieHOB. OmNHCHIBaTH B
of0mieM  BHIE  pEUNICHHE  HENOJHBIX  KBaJpaTHBIX
ypaBHEHUI.

Dopmynuposamsn:

onpeodenenus: ypaBHEHUS TEPBOM CTENEHH, KBAJAPATHOTO
YpaBHEHUS; KBAJAPAaTHOIO TPEXWIEHA, ITUCKPUMHHAHTA
KBaJ[paTHOTO YPaBHEHUS W KBAJIPaTHOTO TpEXUIeHa,
KOpPHA  KBaApaTHOTO  TpEXWwieHa;  OMKBaJgpaTHOTO
YpaBHEHHUS;

c6olicmea KBaIpaTHOTO TPEXWICHA;

meopemy Buera u o6paTHyto eif Teopemy.

3anucvigams W nOKa3bpiBaTh  (OPMYNIYy  KOpHEH
KBaJpaTHOTO ypaBHeHHsA. lMccinenoBaTe  KOJIMYECTBO
KOpHEH KBaJpaTHOI'O ypaBHEHUS B 3aBUCHMMOCTHU OT 3HaKa

4,5,7,8




CTaTUCTUKEC

Kontponbnas padora Ne 4

€ro AUCKpUMHHAHTA.
Jlokasvieamv meopemvi: Buera (psiMyto U 00paTHYI0), O
Pa3NoXKEHUH KBAaJPaTHOTO TPEXUYICHAa HAa MHOXKHUTEIHU, O
CBOMCTBE KBagpaTHOTO TPEXWIEHA C OTPUIATETHHBIM
JUCKPUMHHAHTOM.

Onucvieams Ha TpUMepax MeETOJ 3aMEHbl NMEPEMEHHOU
JUISl peLIEHUS] YPAaBHEHUI.

Haxooums KOpHHM KBaJIpaTHBIX YpaBHEHHUH pa3iIHMYHBIX
BunoB. [lpumensars Teopemy Buera u oOpaTHyro el
TeopeMy.  BBINONHATE  pas3nmokeHWe  KBaJIpaTHOTO
TpéxuieHa Ha MHOXUTeNN. HaxoquTe KOpHU

ypaBHEHUH, KOTOpPBIE CBOJIATCS K KBaJPaTHBIM.

CocTaBnsATh KBaJpaTHBIE YPAaBHEHHS U YPaBHEHHUS,
CBOJISIIIMECS K KBAaJIPaTHBIM, SIBISIOLLIUECS
MaTeMaTHICCKUMU MOJIETISIMA PEATbHBIX CUTYyaITHi

I'nasa 4. UYnciaoBnie NOCJIe10BATEILHOCTH

17

YucoBbIe MOCIEA0BATEIHHOCTH

Apudmernyeckas mporpeccus

CymMmMa 1 TIepBbIX YJICHOB
apu(pMeTH4YECKON NPOrpeccuu

T'eomerpudeckas nporpeccus

CyMMa 7 TIEpBBIX WICHOB
TeOMEeTPUYIECKON TIPOTpeccun

Cymma OeckoHEeUHOU
TeOMEeTPUYECKON IPOTPECCHH,
y KoTopoii |g| < 1

KonTponbHas padora Ne 5

IIpusooums npumepobi: MOCIENOBATEIILHOCTEN; YHCIOBBIX
MOCJIeI0BATEIbHOCTEH, B YACTHOCTH apU(METHIECKON U
TreOMEeTPUYECKON MIPOrPECCHIA; HCIIOJIb30BaHUS
MOCJIEJOBATEILHOCTE B peaJbHOM KU3HMU; 3a7ad, B
KOTOPBIX PaccMaTpUBAIOTCA CYMMBI C OECKOHEYHBIM
YHCIIOM CJIaraeMbIX.

Onucvieamy: TOHATHA  MOCIENOBAaTENbHOCTH, WIEHA
IIOCJIEIOBATEIIBHOCTH; CHOCOOBI 3aJ1aHus
MIOCJIEIOBATEILHOCTH.

Buiyucname: 4ieHa NOCIENOBATENbHOCTH, 3aJaHHON
(bopMyIIOif 1-TO YiIeHa UM PEKYPPEHTHO.

Dopmynuposamsn:
OTIpEICIICHHUS: apudmeTnIecKon MPOTPECCHH,
TeOMETPUYECKOM  TMPOTpeccUH;  CBOMCTBA  YJICHOB

apuhMETHICCKON U TECOMETPHUICCKON IMPOTPECCHIA.
3a0asamsy  apupMeTHUECKYI0 U T'€OMETPUYECKYIO
MPOTPECCUH PEKYPPEHTHO.

3anucvieams u nosichams (GOPMYINBI  OOIIETO HIICHA
apu(METHYeCKOi W  TEOMETPUYECKOW  IMpOrpeccuil.
3anuceiBaTh M JIOKa3bIBaTh: (POPMYJIBI CYMMBI 7 TIEPBBIX

4,5,7,8




YJIEHOB apupMeTHIecKon 51 reOMETPUYECKON

nporpeccuii; (GOopMyIbl, BBIPa)KArOIIUE CBOWCTBA WICHOB

apuhMETHICCKON U TEOMETPUICCKON MPOTPECCHIA.
Breruncnsats cymMmmy 6€CKOHEYHOM reoMeTprudIecKon

nporpeccud, y kotopoii |g| < 1. IlpeacraBnsats
0eCKOHEYHbIEe IEPHOMYECKHE IPOOH B BUJIE
O0OBIKHOBEHHBIX

IHoBTOpeHMe u cucTeMaTH3auus y4eO0HOr0 MaTepuaJa 7 00001maTk ¥ CHCTEMAaTU3UPOBATH YUEOHBII MaTepra,
KOHTPOJIb 3HAaHUN U YMEHUU

[ToBTOpeHme Kypca 9 kmacca 6
Hrorosas koHTpoasHAsA paboTta Ne 6 1
COI''TACOBAHO COI''TACOBAHO
IIpotokon 3aceqanmns MO yuutenei 3amecTurens gupekTopa mo YMP
EcrecTBEeHHO-MaTEMAaTHUECKUX HAYK ITasrne H.B..
MAOY COII Ne 83
ot 28.08.2022 roma Ne 1 29.08.2022 rona

/Mocuna J1.B./
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