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MHOACHUTEJIBHASA 3AIIMCKA

PaGouast mporpamma 1o anredpe st 7-9 kimaccoB pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSIMH:
denepanpHOTO 3aK0HA OT 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit deneparnnmy;
npukaza Munnpocsemenus oT 31.05.2021 Ne 287 «O06 yTBepxkaennn GeaepaabHOTO
roCyIapCTBEHHOTO 00pa30BaTeIbHOIO CTaH1apTa OCHOBHOIO 00IIEro 00pa3oBaHUs;

npukaza Munnpocsemenus ot 18.05.2023 Ne 370 «O0 yTBepkaeHuu eaeparbHOi
00pa3oBarebHOM MPOrpaMMbl OCHOBHOTO 00LIIET0 00pa30BaHUA»;

npukaza Munnpocsemienus ot 22.03.2021 Ne 115 «O6 yrepxaenuu [lopsiika opranuszaiuu u
OCYIIIECTBIICHUS 00pa30BaTeIbLHOMN ACSITEIBHOCTH 110 OCHOBHBIM 00IIe00pa30BaTeIbHBIM
nporpaMMam — 00pa30BaTeIbHBIM POrpaMMaM HAauyaJIbHOTO OOIIEro, OCHOBHOTO OOIIETro U
cpemHero o01ero 00pa3oBaHus;

CII 2.4.3648-20 «CaHuTapHO-31TUIEMUOJIOTMYECKUE TPEOOBaHUS K OPraHU3aIMsIM BOCIIUTAHUS U
00y4eHwsl, OTIbIXa M 03/IOPOBICHUS J€TEH U MOJIOACKNY, YTBEPKACHHBIX TOCTAHOBJICHHEM
[JIaBHOTO caHUTapHOTo Bpada oT 28.09.2020 Ne 28;

CanlluH 1.2.3685-21 «'urneHnyeckue HOPMaTUBBI U TPEOOBaHMS K 00eCIIeUeHHIO O€30MacHOCTH U
(nnn) Ge3BpeHOCTH AJIs YeloBeKa (aKTOPOB CPEIbl OOUTAHUS, YTBEPKIEHHBIX TTOCTAHOBJICHUEM
IJIABHOTO caHUTapHOro Bpaya ot 28.01.2021 Ne 2;

KOHIICTIIIUU PAa3BUTHS MaTeMaTHYeCKOro o0pa3oBaHus, yTBEPKACHHON pacropsKeHUEM
[TpaButenncTBa oT 24.12.2013 Ne 2506-p;

y4e0HOrOo IJJaHa OCHOBHOTO 0OmIero oOpa3oBaHWs, YTBEPXKJACHHOTO mpukazom MBOY
«Cenenrunackas COIL Ne 2y;

dbenepanbHOIl paboueil mporpamMmbsl yaeOHOTO Kypca «Aredpay, KOTOPbIil BXOAUT B COCTAB
yaebHoro npeamera «MaTemMaTukay.

IIVTAHUPYEMBIE PE3YJIbTATHI

7-9 Kjacchl
JINYHOCTHBIMH pe3yJbTaTaMH HM3YYCHHS IpenMera «Anredpa» » B BuIe ydeOHOro Kypca 7 — 9

KJIaCC ABJIAIOTCA CICAYIONIHUEC KaUuCCTBaA:

HE3aBHCHMOCTh M KPHTUIHOCTH MBIIIIICHHSI,

BOJIS M HACTOMYMBOCTH B JOCTHIKCHHUH LIEIIH,

c(OpMUPOBAHHOCTh OTBETCTBEHHOTO OTHOIIEHUS K YYEHHIO, TOTOBHOCTh U CIIOCOOHOCTH
O0yJaromMxcsi K CaMOPa3BUTHIO U CaMOOOPAa30BaHHMIO HA OCHOBE MOTHBAIIMM K OOYyYEHHWIO W TO-
3HaHWIO, BHIOOPY JanbHEHIIEro oOpa3oBaHWss Ha 0Oa3e OPHEHTUPOBKM B Mupe npodeccuit u
poecCHOHANBHBIX MPEANOYTeHUH, 0CO3HAHHOMY MOCTPOSHUIO HHIUBUAYATBHONH 00pa30BaTeIbHOM
TPAEKTOPHH C yUETOM yCTOMUMBBIX [MO3HABATEIBHBIX HHTEPECOB;

c(OpPMUPOBAHHOCTh IIEIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTUKH;

chOpMUPOBAHHOCTh KOMMYHHKAaTHBHOM KOMIIETEHTHOCTH B OOLIEHHH M COTPYAHUYECTBE CO
CBEPCTHUKAMH, CTApIIMMHU W MIAAINIMMHU, B 00pa3oBaTeIbHOM, OOIIECTBEHHO MOJE3HON, yueOHO-
HCCIICIOBATEIIBCKOM, TBOPUYECKOW U JIPYTUX BHJIAX JIEATEITHBHOCTH;

YMEHHE SCHO, TOYHO, TPAaMOTHO H3JIaraTb CBOM MBICIH B YCTHON M NMHUCHMEHHOW peud, MOHUMATh
CMBICT IOCTABJICHHOM 3a]1auu, BBICTPANBATh apTyMEHTAIUIO, TPUBOAUTH MIPUMEPHI U KOHTPIPUMEPHL;
MpEeJCTaBICHNEe O MaTeMaTHYeCKol Hayke Kak cdepe 4eloBeuYeCKOW NeATeNbHOCTH, 00 3Tamax eé
pa3BUTHSA, O €€ 3HAUMMOCTH JIJIsl PA3BUTHUS LIMBUIU3AIUY;

KPUTHUYHOCTh MBINUICHHUS, YMCHHE pACIO3HABaTh JIOTUYECKH HEKOPPEKTHBIC BBICKA3bIBAHUS,
OTJIMYATh TUTIOTE3Y OT (paKTa;

KpEaTUBHOCTh MBIIUICHUS, MTHUIIMATUBA, HAXOMYHNBOCTh, aKTUBHOCTh MPHU PEIICHUN areOpandecKux
3aj1ad;

YMEHHE KOHTPOJIUPOBATh MPOIIECC U PE3YybTaT yueOHOM MaTeMaTHYeCcKon JAesITeNbHOCTH;



— CIIOCOOHOCTh K SMOLMOHAIBHOMY BOCIPHATHIO MaTeMaTHMYeCKUX OOBEKTOB, 3a/1a4, PELICHUH,
paccy AeHUM.
CpedcmeoM OOCIUIICEHUS DINUX pe3Vibnamoe A6JIAEemci.
— CHCTeMa 3aJlaHuil y4eOHUKOB;

— IMIpeacTaBJICHHAA B yq€6HHKaX B IBHOM BHUJC OpraHusanus Mar€purajia 110 NpuHOUIlY MUHUMAaKCa,

— HCIIOJIb30BAaHHUEC COBOKYIIHOCTHU TCXHOHOFHﬁ, OpPUCHTHPOBAHHBIX HAa Pa3BUTUC CAMOCTOATCIIBHOCTHU U
KPUTUYHOCTHU MBIIIJICHUA: TCXHOJIOIUA HpO6HeMHOFO Aauaiora, TCXHOJOTUA NPOAYKTUBHOTIO YTCHU,
TCXHOJIOIMA OICHHWBAHUA.

MeranpeqMeTHBIMHU  pe3ylibTaTaMud M3y4YeHHs Kypca «MaremaTnkay sBiseTcs (GOpMHUPOBAHUE
yHUBepCaIbHbIX yueOHbIX nerictuii (YVY/I):

PeryasituBHbie YV/I:

7-9-it knaccol

- CaMOCTOATENBbHO OOHapyscueamv ¥ (QOPMYIMPOBATH yueOHYIO TMpoOieMy B KJIAacCHOH U
WHIUBUyTbHON y4eOHOM ACSITEIBHOCTH;

- @blO0gUecamb BEPCHH PEUICHHS NPOOIEMbI, OCO3HABaTh KOHEUHBIM pE3yNbTaT, BHIOMpATh CpPEICTBA
JOCTHKCHHS IIETTH M3 TPETIOKSHHBIX HIIH MX HCKaTh CAMOCTOSTEIIBHO;

- cocmasname (MHAUBUIYATLHO WU B TPYIIIE) IJIAH PEHICHUS IPOOJIEMbI (BEIOTHEHUS POCKTA);

- paboTas 1o MPEIIOKESHHOMY MM CAMOCTOSTEIHHO COCTABJICHHOMY IUIAHY, UCNOIb308amb HAPSIAY C
OCHOBHBIMH ¥ JIONIOJHHUTEIbHBIC CpEICTBA (CHpaBOYHAsl JIUTEpaATypa, CIOXKHBIEK MPUOOPEI,
KOMIIBIOTED);

- nIaHuposams CBOIO MHIWBHUIYATBHYIO 00pa30BaTelIbHYIO TPACKTOPUIO;

- pabomambp TO CAMOCTOSATEIIHBHO COCTABIICHHOMY IUIaHY, CBEPSISICh C HUIM U C LEJIbIO JACSITCIbHOCTH,
WCTIPABIISisl OIMIMOKH, HCIIONB3Ysl CAMOCTOSTENLHO MOI00paHHbIe CpeaCcTBa (B TOM 4uciie U VIHTepHeT);

- CBOOOJHO 710/1b306aMbCsl BHIPAOOTAHHBIMA KPUTEPUSAMHU OICHKH M CAMOOIICHKH, UCXOIS W3 IS H
UMEIOIIUXCST KPUTEPUEB, pa3indasi pe3yJabTaT U CoCOObI 1eHCTBUH;

- B XOJI¢ NIPEJICTABJICHUS MMPOCKTA 0a68amb OYeHK) €ro pe3ysIbTaTaMm;

- CaMOCTOATEIBHO 0CO3HA6amMb TIPUUMHBI CBOETO yCIeXa WM HEycleXa M HaXOIWTh CIIOCOOBIBBIXOA
U3 CUTYaIluu HeycIexa;

- yMemb oyeHums CTENICHb YCIEITHOCTH CBOCH MHIANBUAYAIBHON 00pa30BaTeIbHOM NeATEeIHbHOCTH;

- J1aBaTh OIEHKY CBOMM JIMYHBIM Ka4eCTBaM M YepTaM XapakTepa («KaKOB 51»), ONPEACIISATh HAITPBICHUS
CBOETO Pa3BUTHS (KKAKHM sI XOUYy CTATh», «9TO MHE JJIS TOTO HAJIO CIIEIAThY)

Cpeocmeom ¢hopmuposanus pezynamusnvlx YV cuyscam mexnHonocus CucmemHo-0esmenbHOCMHO20

nooxooa Ha JSmane U3VHeHUs HOB020 MAMepuald U MmMeXHON02Us OYeHUBAHUS 00pA308amMenbHbIX
docmudiceHutl (Y4eOHbIX YCnexos).

Ilo3nasamenvnvie YY/I:

7-9-i1 knaccot

— GHAU3UPOBAMD, CPABHUBAMb, KIACCUDUYUPOBaAmMb U 0000wamb PAKThI U SBICHUS;

— ocywecmenams CpaBHEHUE, CEPHALMI0 M KIACCH(DUKAIIUIO, CAaMOCTOSTEILHO BBHIOMpAs OCHOBAaHUS U
KPUTEPUU JJISl YKa3aHHBIX JIOTMYECKHUX OIepaluid; CTPOUTh KIACCH(PUKALUIO IyTEM JUXOTOMUYECKOTO
JieneHus (Ha OCHOBE OTPUIIAHMS);

— cmpoumb JIOTUYECKH OOOCHOBAaHHOE pACCYXJEHHE, BKIIIOYAIOUIEe YCTAHOBIICHHE NPHUYMHHO-
CIICICTBEHHBIX CBSI3CH;

— c030a6amp MaTeMaTU4eCK1e MOJICIIH;

— COCTaBJSITh TE3WCHI, pPa3IMYHbIE BHIBI IUIAHOB (TPOCTHIX, CIOXKHBIX W T.I.). I[IpeoOpa3oBbIBaTh
MH(OPMAITUIO U3 OJHOTO BUAA B APYToil (TabaMIly B TEKCT, JUArpaMMy U IIp.);

— 8bIYUMBIEANb BCE YPOBHU TEKCTOBOM MH(pOpMAIINH.

— Yymemb onpedenamb BO3MOXHbBIE HWCTOUYHHKH HEOOXOIUMBIX CBEICHHUH, IPOU3BOIUTH ITOMCK
WH(POPMAIUH, aHATU3UPOBATh U OIICHUBATH €€ JJOCTOBEPHOCTb.

— MOHUMAs MTO3UIIMIO IPYroro YeJI0BEKa, pasiuiams B €0 peun: MHEHHE (TOUKY 3peHHsI), J0Ka3aTeIbCTBO
(aprymeHTHI), GaKThl,; TUTIOTE3bI, aKCHOMBI, TEOPHUHU. J[JIs1 3TOTO CaMOCTOSATENILHO HMCIOJIh30BaTh Pa3IHYHBIC
BUJIBI UTCHUSA (M3ydarolee, IpOCMOTPOBOE, 03HAKOMUTENBFHOE, TIOMCKOBOE), IPUEMBI CITYIIAHUS.

— caMOMy c¢030a8amb WUCTOYHUKU WH(POPMALMU PAa3HOTO THUMA M IS PasHbIX ayJUTOPHHA, COOIIOIATh
MH(POPMAITMOHHYIO TUTUEHY U MpaBHiia MH()OPMAIIMOHHOM 0€30MacHOCTH;



— ymenb Ucnob3zoseamsb KOMIBIOTCPHBIC W KOMMYHHUKAIWMOHHBIC TCXHOJIOTUH KaK HWHCTPYMCHT JIA
JOCTHMOKCHHUSA CBOHUX ueneﬁ. YMetn BBI6I/IpaTB AJICKBATHBIC 3aJ1a4€ HHCTPYMCHTAJBHLIC IIPOIrpaMMHO-
armapaTHbIC CPEACTBA U CCPBUCHI.

Cpeocmeom Gopmuposanus To3HABATeNbHBIX Y Y]] cimykar ydeOHBI MaTepual W TPEXJIE BCETO
MIPOJYKTUBHBIE 3aJJaHUsl yUeOHUKA, TIO3BOJISIONINE MMPOJIBUTATHCS MO BCEM IIECTH JUHUSIM PA3BUTHSL.
I-s JIP — HWcnonp30BaHMe MaTeMaTUYECKUX 3HAHUW Ui PEUICHUS pa3IMYHBIX MATEMaTHYECKUX 3a4ad U
OLIEHKH ITOJIyYE€HHBIX PE3YJIbTaTOB.
2-51 JIP — COBOKYMHOCTh YMEHUM MO MCIOJIb30BAHUIO JOKA3aTEIbHON MaTEMaTUYECKON pEUH.
3-1 JIP — CoBOKymHOCTP yMEHUH 10 pabore ¢ wuH(poOpManued, B TOM YHCIE M C Pa3IHYHBIMU
MaTeMaTH4YE€CKUMHU TEKCTAMM.
4-5 JIP — YMeHus uCnoab30BaTh MaTEMATUYECKUE CPEACTBA JIUISl U3YUEHUS M ONMCAHUS PEAJIbHBIX IPOLIECCOB
U SIBJICHUM.
5-1 JIP — He3aBUCUMOCTb U KpUTUYHOCTH MBIIIJICHUS.
6-51 JIP — Bong 1 HacTOMYUBOCTEL B JOCTHIKEHUH 1IETH.

Kowmynuxamuenwie YYJ/I:

7 — 9-it Knaccol
— CaMOCTOSITENbHO Op2aHu306vi6ams yueOHOE B3aUMOJAEHCTBHE B rpymme (OnpeensTh oOIue ey,
JIOTOBAapUBAaThCs APYT € APYTOM U T.11.);
— OTCTauBas CBOIO TOUKY 3PEHUs, npugooums apaymenmol, IOATBEPHKAas UX (HaKkTamMu;
— B JJUCKYCCHHU yMemb 6bl08UHYMb KOHTPAPTYMEHTHI,
—  YUYUTBCSl KPUMUYHO OMHOCUMbCA K CBOEMY MHEHMIO, C JOCTOMHCTBOM HpU3HABAMb OUIMOOYHOCTD
CBOETO MHEHUS (€CJIM OHO TAaKOBO) U KOPPEKTUPOBATH €T0;
— TIOHMMasi TO3WIMIO JIPYTOro, paziuuams B €r0 pedd: MHEHUE (TOYKy 3peHHsi), J0Ka3aTeIbCTBO
(aprymeHTsl), PaKThl; THIIOTE3bI, AKCHOMBI, TEOPHUU;
— yMemb B3IJIIHYTh Ha CUTYAIIUIO C MHOW MO3UIUHN U 00208aApUBamMbCs C IIOJbMHI UHBIX MO3UIHI.
Cpeocmeom  popmuposanus KOMMYHHUKATUBHBIX Y VY]] cimyXkaT TeXHOJOrHs NpOOJIEMHOIo auanora
(mOOy>xJaroIMil ¥ MOABOJSIIMM JUAJIOT) M OpraHu3alus padoThl B MajbIX TPYIaX, TaKKe MCIOJIb30BaHUE
Ha YpOKax 3JIEMEHTOB TEXHOJOTUU IPOAYKTUBHOTO YTEHHUS.

IIpeamerHbIe:

1) ymenue paboTaTh C MaTreMaTHYECKHUM TEKCTOM (CTPYKTYpUpOBaHHUE, HW3BJIEUYEHUE HEOOXOIUMOM
MHPOPMaIUM), TOYHO M TPAMOTHO BBIPa)KaTb CBOM MBICIIM B YCTHOM M TNHUCHBMEHHOM peuu, MpUMEHSS
MaTeMaTHYECKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY, UCIIOIb30BATh PA3IUYHbIE SA3bIKM MaTeMaTHKH (CIOBECHBIH,
CHUMBOJIMYECKHH, Tpaduueckuil), OOOCHOBBIBATh CYXJEHUS, NPOBOAUTH KIaCCU(UKAIMIO, OKa3bIBaTh
MaTeMaTHYeCKHE YTBEPKICHUS;

2) BnaneHue 0a30BbIM TOHATUHHBIM ammapaToM: HMMETh MPEICTAaBICHWE O YHCIe, BIaJIeHUE
CHUMBOJIbHBIM SI3bIKOM areOphl, 3HaHWE 3JIEMEHTApHBIX (DYHKIIMOHAIBHBIX 3aBUCUMOCTEH, (HOpMUpOBaHUE
NPEACTAaBICHUH O CTAaTUCTMUYECKUX 3aKOHOMEPHOCTSAX B pPEAJIbHOM MHUpPE M O PA3IMYHBIX crocol0ax Hx
U3y4eHus, 00 0COOEHHOCTSIX BBIBOJIOB M MPOTHO30B, HOCSIINX BEPOSTHOCTHBIM XapakTep;

3) yMeHHe BBINOJHATH alredpandeckue NpeoOpa3oBaHMs PAlMOHATIBHBIX BBIPAXKEHUH, NPUMEHSTh UX
JUI peleHus] yueOHbIX MaTeMAaTHYECKUX 3a/1a4 U 3314, BOSHUKAIOIIUX B CMEKHBIX yU€OHBIX MPEAMETaX;

4) yMeHHue IMOoJb30BaThCSI MaTeMaTHYeCKUMU (POpPMyJaMH M CaMOCTOSITETIBHO COCTaBISATH (HOPMYIIBI
3aBHCHUMOCTEN MEXy BeIU YMHAMH Ha OCHOBE 000OIIEHHS YaCTHBIX CIIy4aeB U HKCIEPUMEHTA;

5) yMeHHe pelath JUHEWHBIE M KBaJpaTHbIE YPaBHEHUS U HEpa "BEHCTBA, a TAKXKe MPUBOJUMbIE K HUM
YpaBHEHHS, HEPABEHCTBA, CHUCTEMbI; MPUMEHATh TIpaduyecKue MPEACTaBICHUS [UIsI pELeHUs |
UCCJIEJOBAHNSI YPAaBHEHUI, HEPABEHCTB, CUCTEM; NPUMEHATH IOJIyY€HHbIE YMEHHUS AJIs pEIICHHs 3ajad U3
MaTeMaTHKH, CMEKHBIX TPEIMETOB, IPAKTUKH;

6) oBIaJEHUE CHUCTEMOH (YHKIMOHAIBHBIX MOHATHHA, (YHKIMO "HAJIbHBIM S3BIKOM M CHMBOJHKOM,
YMEHHE CTpPOUTh TIpaduku (GYHKIMHA, OMHMCHIBaTh MX CBOMCTBA, HCHONL30BaTh (PYHKIHMO "HAJIBHO-
rpaduyueckre IpeACTaBICHUS IS ONMCAHUS M aHAJIM3a MaTeMaTHYeCKHX 3a/1a4 U peaslbHbIX 3aBUCUMOCTEH;

7) oOBIazeHHWEe OCHOBHBIMU cCIOCOOAMHU MPEACTaBICHHS W aHalu3a CTaTUCTUYECKUX NaHHBIX; YMEHHE
pelarh 3a7a4 Ha HaXOXK/I€HUE YaCTOThI U BEPOSITHOCTH CIIy4aifHBIX COOBITHH;



8) yMeHHe NPUMEHATh U3yYEHHBIE NOHATHS, PE3YJIbTaThl U METOABI NIPH PEIICHUH 3a7ay U3 Pa3iIMuHbIX
pasfenoB Kypca, B TOM 4YHCIE 3ajad, HE CBOIAIIMXCS K HEMOCPEICTBEHHOMY INPUMEHEHHI0 H3BECTHBIX
AJITOPUTMOB.

IIlnanupyemblie pe3yJbTaTbl H3y4eHUS

aaredpsl B 7-9 kiaaccax

AJsireOpanvecKue BbIPpasKeHUs
BrIlTyCKHHMK Hay4dUTCS:
*OIIEpUPOBATh MOHIATUAMHU «TOXKIECTBO», «TOXKIECTBEHHOE NPeoOpa3oBaHKe», pellaTh 3a/1auu, COAeprKalinue
OyKBEHHBIE JJaHHBIE; paboTaTh ¢ OopMyIIamMH;
*BBINIOJIHAT MTPE0Opa30BaHUs BBIPAKEHHH, COIEPKALIMX CTENEHU C LENbIMH MOKa3aTelsIMU U KBaJpaTHbIE
KOpHU;
*BBINIOJIHAT TOXKIAECTBEHHBIE IPE0OPa30BaHMsl pallMOHAIBHBIX BBIPAXKEHUIH HA OCHOBE MpaBWJI JEUCTBUI Haj
MHOTOWIEHAaMU U alNreOpanyeckuMHU Ipo0siMH;
*BBIIIOJIHATD PA3JIOKEHUE MHOTOUJICHOB Ha MHOXKHUTEIIH.
BbINyCKHHMK TOTYYUT BO3MOKHOCTh HAYUHUThCS:
*BBINIOJIHATh MHOTOLIAroBbIE IMPEeoOpa30BaHUS PAMOHAIBHBIX BBIPAXKEHUH, NMPUMEHsSS IIMPOKUH Habop
CIIO0CO00B U IPUEMOB;
*[IPUMEHSATH TOXK/IECTBEHHBIE MMPEOOpa30BaHus JJIs PEILICHUS 3a/1a4 U3 PAa3IUUHBIX pa3zeioB Kypca.
YpaBHeHust
BBINyCKHMK Hay4nTCS:
*pelIaTh OCHOBHBIC BH/IbI PAllMOHAIBHBIX YPAaBHEHHWU C OJHOM IEPEMEHHOW, CUCTEMBI JIBYX YPaBHEHUH C
IBYMS IEPEMEHHBIMY;
*[IOHUMAaTh YpPaBHEHUE KaK BAXHEHIIYI0O MaTeMaTHYeCKyl0 MOJENIb JJsi ONUCAaHUS U U3y4YeHUs
pa3sHOOOPAa3HbIX PeabHBIX CUTYalUH, peliaTh TEKCTOBbIE 33a41 alNreOpandeckuM METO0M;
*IIPUMEHSATH TpaduyecKue MpeICTaBICHHS U NCCIIEOBAHNS YPaBHEHNUH, HCCIIEJOBAHUS U PELICHUS CUCTEM
YPAaBHEHHUH C IByMsI IEPEMEHHBIMHU.
BbInyCKHHMK OTYYUT BO3MOKHOCTB!
*OBJIAQJIETh CIELUAIBHBIMU NPUEMAMH DPEIIEHUS YPaBHEHUN M CHCTEM YPABHEHM; YBEPEHHO NPUMEHSATH
anmapar ypaBHEHUH I peleHns pa3HOOOpa3HbIX 3a7a4 U3 MaTeMaTUKH, CMEXKHBIX MTPEMETOB, TPAKTUKH;
*[IPUMEHATH T'papruecKue NpeACcTaBICHUs Ui UCCIIE0BaHNs YPaBHEHUM, CUCTEM YpaBHEHHM, CoIepKalIX
OyKBEeHHBIE KOI((UIECHTHI.
HepaBencrBa
BrIlTyCKHHUK Hay4dUTCS:
*[IOHUMAaTb U MPUMEHATH TEPMHHOJIOTHIO U CUMBOJIMKY, CBS3aHHBIE C OTHOLICHHEM HEPaBEHCTBA, CBOMCTBA
YHCIIOBBIX HEPABEHCTB;
*pelIaTh JIMHEHHBIE HEPABEHCTBA C OJHOM MEPEMEHHON M MX CHCTEMBI; pellaTb KBaJIpaTHbIE HEPABEHCTBA C
OIIOpOH Ha rpaduuecKue MpeCTaBICHNS;
*[IPUMEHSATH alIapar HEPABEHCTB JUIsl PEIICHNUS 3a[a4 U3 PA3JINYHBIX Pa3leNioB Kypca.
BbInyCKHHMK TOTYYUT BO3MOKHOCTh HAYUHUThCS:
*pa3zHO00Opa3HBIM MpUEMaAM J0Ka3aTeIbCTBA HEPABEHCTB; YBEPEHHO NPHMEHATh anmapaT HEPaBEHCTB IUIs
pereHns pa3sHOoOOpa3HBIX MaTEeMAaTHYECKHX 33/1a4 U 33/1a4 U3 CMEKHBIX MTPEIMETOB, TPAKTUKH;
*IPUMEHATh TpapuuecKue NPEACTaBICHUS I HCCIEAOBaHHUA HEPABEHCTB, CHUCTEM HEPaBEHCTB,
coiepkamux OyKBeHHBIE KOD(PPHUIIUEHTHI.
YucioBbIe MHOKECTBA
BrIlTyCKHHUK Hay4dUTCS:
*[IOHUMAaTh TEPMUHOJIOTHIO U CHMBOJIUKY, CBS3aHHbBIE C IOHATHEM MHOXECTBA, BBINOIHATH ONEpalUM HaJ
MHOKECTBaMU;
*HCII0JIB30BaTh HAYAJIBHBIE IIPEICTABICHHS O MHOXKECTBE IEHCTBUTEIIBHBIX YHCEIL.
BbINyCKHHMK OTYYUT BO3MOKHOCTB!
*pa3BUBATh IIPEICTABICHNE O MHOXKECTBAX;
*pa3BHUBaTh MPEICTABICHUE O YUCIIE U YHCJIOBBIX CUCTEMAaX OT HAaTypaJbHBIX J0 JAECUCTBUTENBHBIX YUCEI; O
POJIM BBIYMCIIEHUH B IIPAKTUKE;
*pa3BUTh U YIIIyOUTh 3HAHHUA O JAECSATHUYHOM 3amMCH JIEHCTBUTENBHBIX 4YHCENl (NEpUOIUYECKUE U
HETMePUOINICCKHE TPoOH).
DOyHKUUH
BBINyCKHHMK Hay4nTCS:



*[IOHMMAaTbh U MCIIOJI30BaTh (PYHKIIMOHAIBHBIE TOHATHS, S3bIK (TEPMUHBI, CAMBOJIMYECKHE 0003HAYCHN);
*CTPOUTHh Tpa(UKH 3JIeMEHTapHbIX (YHKLUH, HCCIEI0BaTh CBOMCTBA YHUCIOBBIX (YHKIHMI Ha OCHOBE
M3y4YCHHS MTOBEJCHUS UX IPapUKOB;

*[IOHUMaTh (QYHKIUIO KaK BaXHEHIIyI0 MaTeMaTH4YEeCKYI0 MOJEb JUIl ONHCAHUS NPOLECCOB M SBJICHUH
OKPYXXAIOIEr0 MUpPA, TPUMEHATh (YHKIMOHATIBHBIN S3BIK JJII ONMUCAHMUSA U HMCCIEIOBAaHUS 3aBUCHUMOCTEH
MEXJy (PU3NYECKUMHU BEINYMHAMY;

*[IOHUMAaTh U UCIOJIb30BATh SA3bIK [1OCJIEOBATEIBHOCTEN (TEPMUHBI, CUMBOJIMYECKHE 0003HAYEHNS)
*IIPUMEHATh (POPMYJIbI, CB3aHHBbIE C apU(PMETHYECKOH M TeOMETpUYECKOW MpOrpeccusiMH, W ammapar,
cOopMHUPOBaHHBIN NPU W3YYEHHUH JIPYTUX PaA3AeoB Kypca, K pEIIeHHUI0 3ajad, B TOM YHCIE C KOHTEKCTOM U3
peanbHOM KU3HU.

BbInyCKHHMK TOTYYUT BO3MOKHOCTB!

*[IPOBOJIUTH HCCIIEIOBAHUS, CBS3aHHBIE C M3yYEHHEM CBOMCTB (PyHKIMH, B TOM YHCIE C HCIOIb30BaHUEM
KOMIIBIOTEpA; HA OCHOBE TPa(HKOB M3yUEHHBIX (YHKIUH CTPOUTH Oojee CIIokKHbBIE Tpaduku (KyCOUHO-
3aJJaHHBIE, C «BBIKOJIOTBIMUY» TOYKAMH H T.I1.);

*HCIIOJIH30BaTh (PYHKIIMOHAIBHBIC MPEJCTABICHUS U CBOMCTBA (DYHKIMH PEUICHNs MaTEMaTHIECKHIX 3a]a4 U3
pa3IMYHBIX PA3/EIoB Kypca;

spemniath KOMOMHHPOBAHHBIE 3aJaud C NPUMEHEHHEM (OPMYJIN-ro 4ieHa M CyYMMbI INEPBBIX N YIECHOB
apu(pMETUYECKOI U TeOMETPUUYECKON MPOrpeccuil, MpUMEHssl IPH 3TOM anmnapaT ypaBHEHHH U HEPaBEHCTB;
*[IOHMMaTh apU(PMETHUECKYI0 M T€OMETPHUYECKYIO IMPOrPECCHH Kak (DYHKIMH HATypaJbHOTO apryMeHTa;
CBSI3bIBaTh apU(PMETHUECKYIO NPOrPECCHIO C JIMHEHHBIM POCTOM, F€OMETPHUECKYIO — C SKCIIOHEHIIHAIbHBIM
pocToMm.

JJIeMeHThI NPUKJIATHOH MATEMATHKHU

BrIlTyCKHHUK Hay4dUTCS:

*HCIIOJIb30BaTh B XOJ€ PEIICHUS 3ajay >JIEMEHTapHble IPEJCTABICHUS, CBA3aHHBIE C MPUOIMKEHHBIMU
3HAYEHUSMHU BEJIMYNH;

*HCII0JIb30BATh NMPOCTEHIINE CIIOCOOBI MPEICTABICHHUS U aHAJIN3a CTATUCTUYECKUX JAHHBIX;

*HAXOANUTh OTHOCUTENIbHYIO YaCTOTY U BEPOATHOCTH CIy4allHOTO COOBITHS;

spemaTh KOMOMHATOPHBIE 3a]a4l HA HaXOXKAECHUE YUCIIa OObEKTOB MIIM KOMOUHAIUH.

BbInyCKHHMK TOTYYUT BO3MOKHOCTB!

*[IOHSTh, YTO YHUCIOBBIC JAaHHBIE, KOTOPbIE HUCHOJIB3YIOTCS IS XapaKTEPUCTHKH OOBEKTOB OKPY’KAIOIIEro
MHUpa, SBISIOTCS IPEUMYIIECTBEHHO NPUONMKEHHBIMU, 4YTO 10 3alUCH NPUOMMKEHHBIX 3HAYCHMH,
coziepKaliuxcs B MHPOPMAIIMOHHBIX HCTOYHUKAX, MOXKHO CYJUTh O OIPEIIHOCTH NPUOIIKEHMS;

*[IOHSTh, YTO MOTPEIIHOCTD PE3yJIbTaTa BEIUNCICHUN JOHKHA OBITH COU3MEpPUMA C MOTPEIIHOCTHIO UCXOTHBIX
JIAHHBIX;

*IIPHOOPECTH NMEPBOHAYATBHBIN OIBIT OPraHU3aIMK cOOpa TaHHBIX MPU MPOBENECHUH OMPOCa OOIIECTBEHHOTO
MHEHHUS, OCYLIECTBIIATh UX aHAIM3, IPEJCTABIIATh PE3YJIbTAThl ONPOCa B BUJIE TaOIHUIIbl, AUArPAMMBbI;
*IIpUOOPECTH OIBIT MPOBENCHUS CIy4YalHBIX AKCIEPUMEHTOB, B TOM UYMCJE C MOMOIIbIO KOMIIBIOTEPHOIO
MOJIEJIMPOBAHHNS, UHTEPIIPETALMN UX PE3YJIbTATOB;

*HAYYUTHCS] HEKOTOPHIM CIELMAILHBIM NPUEMaM pelIeHNs KOMOMHATOPHBIX 3a/1a4.

YYEBHO-
TEMATUYECKUWI NJIAH

7Knacc
Ha3BaHue KOJ1-BO copep>xaHue paspena (Tembl) ¢hopmbi
pa3agena 4yacoB KOH-
(TeMbl) Tponsa
naBea 1. BeeneHune B anrebpy. JInHenHoe ypaBHeHue C KOHTpOJIbH
JInHelHoe 1 OOHOV nepeMeH- HoW. PelleHre 3aay C MOMOLLbIO | ag paboTa
ypaBHeHwue ¢ 5 ypaBHeHuM Nel
onHOW
nepemMeHHOwn




ToXOeCTBEHHO paBHble BblpaXkeHUA. ToxaecTBa. | KOHTPOJIbH
CTeneHb C HaTypasbHbIM NokasaTeneMm. CBOUCTBA | ag paboTa
cTeneHun C HaTypasibHbIM NoKasaTesieM. | n2
OpHou4neHbl. MHoro4vneHbl. CroXeHue un BblYU- KOHTPObH
TaHWEe MHOro4YJ1I€HOB. YMHOXEHMe OoOHOY/IeHa Ha
MHOIO41eH. YMHOXeHune MHOro4J1eHa Ha | @7 pabota
naga 2. Lienvie 52 MHOrO4YJIeH. Pas3fioKeHue MHOro- u4neHoB Ha | Ne3
Bbl- PAXKEHWNA MHOXWUTeNN. BblHeceHMe obLero MHoXUTens 3a | KOHTponbH
CKOBKMN. PaznoxeHune MHOIr04J1€HOB Ha | aa paboTa
MHOXUTenn. Meton rpynnupoBkun. lpouvsseneHmne | No4g
Pa3sHOCTM 1 CyMMbl [BYX BbIpa- XeHUn. PasHOCTb KOHTPObH
KBagpaToOB ABYX Bblpa)keHUN. KBagpaT CyM- Mbl e paboTa
KBagpaT pa3HoOCTU OBYyX Bblpa>KeHun.
Mpeobpa3oBaHMe MHOroYseHa B KBagapaT CyMMbl Ne5
Wnn  pasHOCTM AOBYX BblpakeHun. Cymma wu
pa3HOCTb Kyb6oB ABYX BblpakeHun. lNpumMeHeHne
pa3- JIMYHbIX CrOCOBOB pa3NOXKEHUS MHOro4YseHa
Ha MHOXXWUTEJIN.
Cea3m Mexay BenmdmHamun. PyHkumsa. Cnocobbl | KOHTPObH
MnaBa 3. OyHKUMUN 12 3aflaHnsa yHKUMK. Tpaduk dyHKuuKU. JInHenHas | ag paboTa
pyHKUMS, e€ rpacdmkK 1 CBONCTBA. Ne6
YpaBHeHUss C [ABYMSA nepeMeHHbIMU. JInHenHoe | KOHTPOJibH
ypaBHEHME C OBYMS MNepeMeHHbIMU N ero rpaduk. | as paboTa
naBa 4. CuctemMbl ypaBHEHUN C AOBYMS MepeMeHHbIMU. | Ne7
CucTtemsbl nn- 19 pahuyeckmn MeTon peleHus CcUcTeMbl AOByX
HEeMHbIX JINHENHbLIX YpPaBHEHWN C ABYMS MepeMeHHbIMU.
YPaBHEHUI C PewleHne cucteM NNHENHbLIX YPaBHEHUA METOA0M
JBYyMS MOACTAHOBKW. Pewe- HME CUCTEM JIMHENHbIX
nepemMeHHbIMU YPaBHEHNN METOAOM CNOXXeHus. Pewe- Hue 3anad
C NOMOLLbLIO CUCTEM JIMHENHbIX YPaBHEHUN.
MoBTOpEeHne un
cucTe- 4
MaTu3auus
yyebHoro
MaTepuana
8knacc
Ha3BaHue KOJ1-BO ¢hopmbI
pasgena 4acoB copep>xaHue paspena (Temsl) KoHTpONSA
(TeMbl)
MoBTOpeHune
MaTe- 2
pvnana 7 Knacca
PauvoHanbHaa  apobb. OCHOBHOE  CBOWCTBO
paunoHasbHON Apo- 6u. CnoxeHme n Bbl4MTaHMUE BXOLHOG
paunoHasbHbiX  gpoben C OAMHA-  KOBbIMU A
rnaga l. 3HaMeHaTensaMu. CnoxxeHwue n Bbl4MTaHMe cpes3,
. KOHTPOJIbHa
Pauwo- 44 paunoHasb- HbIX apoben C pasHbiMK | paboTa
HaNbHblEe 3HaMeHaTeNnsaMu. CokpalieHue apoben. Nel
BblpaXke- HUS YMHOXEHME U JefieHne paunoHalibHbIX apoben. K(’)H'T OrIbHa
Bo3BeneHne pauymoHanbHonm Apobm B CTeneHsb. g a6p0Ta
ToxaecTBeHHble npeobpaso- BaHUA Nog
paunoHasibHbIX Bblpa>keHUn. PaBHOCWU/IbHbIE Y
KOHTPOJIbHa
ypaBHeHUs. PaumnmoHanbHble ypaBHeHUSA. CTeneHb C 4 baboTa
uenbiM oTpuuaTenbHbIM Moka3aTtenem. CBOWCTBA Nog

CTEneHu C LUenbiM nokasaTesieMm.
OyHKUMS y=k/y n ee rpaguk.




DyHKUMA y=x* 1 ee rpaduk. KBagpaTHble KOPHMW.
"naB.a ll. ApngpmeTu-
KBaapaT- Hble HECKMA KBaApaTHbIN KOpeHb. MHOXECTBO W €ro | KoHTpOJibH
KOpHW. 24 3/leMeHTbl.  TloAMHOXecTBO.  Onepauun  Hap | aq paboTa
o MHOXecTBaMu. Ymcnosble MHoOXecTBa. CBOWCTBA | No4
Dencteurtennb
Hble YnCna apupmMeTn4eckoro KBaZpaTHOro KOPHS.
ToxxpecTBeHHble Mnpeobpa3oBaHUS Bblpa>KeHUN,
copepxxawmx apndpmeTnyeckme KBadpaTHble
KOPHU. PYyHKUNA y=VX, ee CBOW-
CTBa U rpadmnk
Fnasa KBagpaTHble ypaBHevau. PeweHne HeI'IOJ'IHbI)U( KOHTPOJIbH
I1.KsanpaTh -6 KBaApaTHbIX  ypaBHeHWA. ®opMyna  KOpHeW | ag paboTa
' KBagpaTHOro ypaBHeHUs. Teope- Ma Bueta. | N5,
ble KBappaTHbI TpexyneH. PelleHne ypaBHeHU, CBO- | KOHTPOJIbH
ypasHEHWH Aawmxcsa K KBaApaTHbIM YpPaBHEHUSM. | aq paboTa
PaunoHanbHble ypaBHe- N6
HUA KakK MaTemaTuyeckme MoAesn  pealsibHbIX
CUTYauunn.
NMoBTopeHune 6 CTeneHb C UeNbIM MNoOKasaTesleM N ee CBOWCTBA. NTorosas
CTtaHpapTHbIN KOH-
BUA 4Yucna. HavanbHble cBefeHns 06 opraHmsaymm | TpoJsibHas
CTaTUCTNYe- pabo-
CKUX nccnenoBaHuN. Ta
Bcero 4acos 102 6+2
9knacc
Ha3BaHue KOJ1-BO copep>xaHue pasapena (Tembl) cdhopmbl
paspena Yyacos KOHTpOns
(TeMbl)

Yncnosble HepaBeHcTBa. OCHOBHble CBOMWCTBa | KOHTPOJIbH

4YUCIIOBbIX Hepa- BeHCTB. CnoXeHne n yMHoXXeHue | ad paboTa
Nnasa 1. > 4MCNOBbIX HepaBeHCTB. Oue- HMBaHMEe 3HaveHusa | Nel
HepaBeH- cTBa 1 Bblpa)keHuns. HepaBeHCcTBa C 04HON rnepe- MEeHHOMN.

PeweHne NMHENHbIX HepaBeHCTB C O4HOM

nepemMeH- HoOW. YucnoBble NpPoMexyTku. CucTemsl

NIMHENHbIX HEPaBEHCTB

C OHON NepeMeHHOMN.

MoBTOpeHMe n pacwmpeHne ceefeHnn o pyHKumKn. | KOHTpOIbH

CeonctBa GPYyHKLMN. NMocTpoeHne rpaduka | as paboTta
naBsa 2.

Keagpa- 3 (DyHKLI,I/IICI y = kf (x). NMocTpoe- Hue rpadumkos | Ne 2
TuHas 1 pyHkumn y = f (x) + bny = f (x + a). Keagpa- | KOHTposibH

TUYHas yHKUMS, ee Trpaduk N CBONCTBA. | as paboTa
PYyHKLNA

PeweHne kBapgpat- Ne 3

HbIX HepaBeHCTB. CUCTeMbl ypaBHEHUW C OBYyMS

nepemMeHHbIMN.

MaTemaTnyeckoe mopesnnpoBaHune. [poueHTHble | KOHTPOJIbH
naBa 3. pacyeTbl. AbG- CcoNTHAas W OTHoCUTesbHas | aa paboTa
DNeMeHThl 2 MnorpeLuHoCTH. OCHOBHbIe npasuia | Ne 4
NPUKIagHON 1 KOMBUHaTOPUKWN. YacToTa " BEPOSATHOCTb
MaTe- MaTUKKN cnyYanHoro cobbl- TS, Knaccnyeckoe

O CTaTUCTUKE.

onpepeneHne BepoAaATHOCTU. HavyanbHble cBeaeHUs




Yucnosble nocnenoBaTesibHOCTU. | KOHTPOIbH
haga 4 ApucmeTunyeckasa nporpec- cnsa. Cymma n nepsbix | as paboTa
‘-lVICﬂOBb.Ie 2 YneHoB apungpmMeTn4eckoun nporpeccuun. | Ne 5

1 feomeTpunyeckasa nporpeccmsa. CymMma n nepsbiX
rnocsiegoBaTesibH N
ocTu 4YJIEHOB reo- MeTpuydeckonm nporpeccmn. Cymma
beckoHe4yHOM reomMeTpuye-
CKOWN nporpeccumn, y KoOTopon MoayJsib 3HaMeHaTesns
MeHbLe 1.
NMoBTOpeHune 8
TEMATUYHECKOE
NMIAAHNPOBAHUE
7Knacc
Kon-
Ne n/n TeMm BO
a Yyaco
B
fnaea 1. JiuHenHOe ypaBHEeHUe C OAHOU NepeMeHHOU
1. BeeneHune B anrebpy 1
2. | Anrebpanyeckne BblpakeHns 1
3. Llenbie Bbipa>keHus 1
4. | YpaBHeHNsa 1
5. | JInHenHoe ypaBHeEHMNE C OAHOWN NMepeMeHHOMN 1
6. | KOpHN NIMHENHOro ypaBHEHUS C 04HOWN NepeMeHHOon 1
7. | PeweHne NMHENHbLIX ypaBHEHUW C OLHOW nepeMeHHOWn 1
8. | YacTHble cny4an JIMHENHbIX YPaBHEHUIN C OOHOW NepeMeHHOW 1
9. BXOZLHOW KOHTPOJIb 1
10. | PeweHne 3aga4y C MOMOLLbIO YPaBHEHNW 1
11. | MaTemaTmn4eckas Mmogesib 1
12. | ANropuT™M pelleHus TEKCTOBOW 3a4a4uun 1
13. | PeweHune 3aga4y pa3HbiX TUNOB C MOMOLLbIO YPaBHEHUN 1
14. | NMoBTOpEHME N cnctemaTmsaumsa y4ebHoro matepmana 1
15. | KoHTponbHasa pabota no teme «JIMHEeWHble YypaBHEHUA» 1
MNnaBa 2. Llenbie Bbipa>keHus
16. | ToxxgecTBa 1
17. | ToXOeCTBEHHO paBHble Bblpa)keHus. 1
18. | OnpepeneHve cTeneHn C HaTypasibHbIM MoKa3aTesieM 1
19. | CteneHb C HaTypaJibHbIM MOKa3aTeNleM 1
20. | PeweHwe 3aga4 C NCMOJIb30BaHMEM CTEMNEeHW C HaTypaJsibHbIM NMoKa3saTenemM 1
21. | YMHOXeHMe cTeneHen ¢ 0AMHAKOBbIM OCHOBaHNEM 1
22. | leneHne cTeneHen c ogNHAKOBbIM OCHOBAHUEM 1
23. | CBoMCTBa CTeNeHM C HaTypaJibHbIM NOoKa3aTenem 1
24. | OgHO4Y/IeHbl, KO3(PPULMEHT OAHOYIEHA 1
25. | OQHO4YIEeHbl, CTaHOAPTHLIN BUA, OQHOYJ1€Ha 1
26. | MHOro4neHsol 1
27. | ChoXXeHne MHOro4sieHoB 1
28. | Bbl4MTaHMe MHOIro4J1eHOB 1
29. | CnoXeHune n Bbl4NTaHNE MHOIM04YJIEHOB 1
30. | KoHTponbHasa pabota no teme «CteneHb» 1
31. | YMHOXeHue oaHo4Y1eHa Ha MHOro4aeH 1
32. | YnpolleHue Bblpa)XXeHN C NCMNO0JIb30BaHNEM YMHOXEHUSA OHOY1IeHA Ha 1
MHOIr04J1eH
33. | HaxoxXgeHune 3Ha4eHNN BblpaXkKeHUn, peLlleHne ypasHeHUn 1
34. | OTpaboTka YMHOXXEHUSA 0QHO4Y/IEHA HA MHOIO4Y/1eH 1
35. | YMHOXeHne MHOro4sieHa Ha MHOro4JeH 1
36. | PeweHne ypaBHEHUIN C UCMOJIb30BAHNEM YMHOXXEHMUA MHOIMO4YJIEHA Ha 1
MHOIr04J1eH
37. | JoKa3aTenbCTBO TOXKAECTB C UCMOJIb30BaHNEM YMHOXXEHNA MHOIr04YJIeHa Ha 1




MHOro4JieH

38. | OTpaboTka YMHOXXEHNUSA MHOro4JieHa Ha MHOIO4YJ1eH 1
39. | Pa3noXxeHne MHOro4s1IeHOB Ha MHOXUTESN. 1
40. | BbiHeceHue obLero MHOXUTeNs 3a CKobku 1
41. | PeweHune pa3nnyHbiX 3aday C UICNOJIb30BaHMEM BblHECEHMUS obliero 1
MHOXUTENSA 38 CKOOKU
42. | Pa3noXeHne MHOro4J1€eHOB Ha MHOXUTEIM METOL0M IPynnypPOBKHN 1
43. | PeweHune 3a4a4 C UCMNOJIb30BAHMEM PA3JI0OXKEeHUA MHOIM04YJIEHOB Ha MHOXUTEN 1
MeTo4OM rpynnu-
POBKM
44. | OTpaboTKa pa3noXeHNss MHOrO41€HOB Ha MHOXUTESN. 1
45. | NoaroTtoBKa K KOHTpOJibHOM paboTe 1
46. | KoHTponbHasa paborta no tTeme «MHOro4seHb» 1
47. | Pa3bop ownboK, JoNyLEeHHbIX MpY BbIMOJHEHUN KOHTPOJIbHON paboThl 1
48. | HaxoxxgeHve nponssBefeHns pa3sHOCTU U CYMMbl ABYX Bblpa>KeHUI 1
49. | OTpaboTKa HaxoXAeHUs NMpon3BefeHNe PasHOCTU U CYMMbl ABYX Bblpa>KeHUN 1
rnpu pewweHnmn pas-
JINYHbIX 3a4a4
50. | Nicnonb3oBaHne npousBeneHns Pa3HOCTU U CYMMbl ABYX Bblpa>KeHUN npu 1
peLleHnn pasInyHbIX
3adad
51. | Pa3HOCTb KBagpaToOB ABYX Bblpa>KeHUN 1
52. | PeweHue ypaBHeHmM C NCMoJib30BaHVeM (popMyJibl Pa3HOCTV KBa4paTOB ABYX 1
Bblpa>KeHuUMn
53. | KBagpaT CyMMbl ABYX Bblpa>keHunu 1
54. | KBagpaT pa3HOCTW ABYX Bblpa>keHumn 1
55. | KBagpaT cyMMbl 1 KBaZpaT Pa3HOCTU ABYX Bblpa>KeHUN 1
56. | HaxoxxaeHue 3Ha4eHnn BbipaXkeHUi € UCnosib3oBaHneM hopmy s 1
COKpaLLEHHOro YMHOXeHUs
57. | Npeobpa3oBaHne MHOro4sieHa B KBaApaT CyMMbl UK Pa3HOCTU ABYX 1
Bblpa>KeHUNn
58. | OTpaboTka npeobpa3oBaHNa MHOro4YeHa B KBagpaT CyMMbl MW PA3HOCTU 1
ABYX Bblpa>KeHUmn
59. | Npeobpa3oBaHne MHOro4YsieHa B KBagpaT CyMMbl UK Pa3HOCTU ABYX 1
Bblpa>KeHunm
60. | KoHTponbHasa paboTa no Teme «PopMyJibli COKPALLLEHHOITO YMHOXXEeHUsA» 1
61. | Cymma 1 pa3HOCTb KybOB ABYX Bbipa>keHUNA 1
62. | CymMa 1 pa3HOCTb KyboB ABYX Bblpa>XeHUA 1
63. | [[pyMeHeHne pa3sinYyHbIX CNOCOOOB Pa3sIoXKEHNA MHOro4YJeHa Ha MHOXXUTENU 1
64. | [pyuMeHeHne pa3sinYyHbIX CNOCOOOB Pa3sIoXKEHNA MHOro4JeHa Ha MHOXUTENN 1
65. | [[pyMeHeHne pa3sinYyHbIX CNOCOOOB Pa3sIoXKEHNA MHOro4YJeHa Ha MHOXXUTENN 1
66. | [[pyMeHeHne pa3sin4yHbiX CNOCOOOB Pa3sIoXKEHNA MHOroO4JeHa Ha MHOXUTENN 1
67. | [loBTOPEHME N CMCTEMaTK3aunsa y4ebHoro Mmatepumana 1
68. | KoHTponbHasa paboTta no teme «CyMMa U pa3HOCTb KyOOB ABYyX 1
Bblpa>keHun. MpuMeHeHne pa3IniHbIX CNOCOOOB pa3noXKeHusn
MHOro4JieHa Ha MHOXUTeJIn»
rnasa 3. ®yHkumm (12 4.)
69. | CBA3M MexXxay BeNYNHaMN. 1
70. | dyHKUNSA 1
71. | Cnocobbl 3agaHnsa QyHKUUN 1
72. | PeweHve 3aa4 C NCNOJIb30BaHMEM pPa3JIMYHbIX CN0COOOB 3aaHnNa PYHKLUUN 1
73. | 'padmK pyHKLNN 1
74. | YTeHne rpamnkoB pyHKLNN 1
75. | JInHenHas PyHKLUMA 1 ee CBONCTBA 1
76. | [patunK NTNHENHON PYHKL NN 1
77. | NMocTpoeHue rpauka MMHENHON PYHKLUN 1
78. | PeweHue 3aga4 no teMe «JInHenHas pyHKUWSA, ee CBOUCTBA U rpadink» 1
79. | NMoBTOpEeHMe n cuctemaTusayns y4ebHoro matepmnana 1
80. | KoHTponbHaa paborta no Teme «PyHKLUUU>» 1
rnaea 4. CucteMbl JIMHEUHbIX YPaBHEHUN C ABYMSA
nepeMeHHbiMu (19 4.)
81. | YpaBHeHMs C ABYMS NepeMeHHbIMU 1 ero peLleHue. 1




82. | HaxoxxaeHune peleHnn JTIMHENHOr 0 ypaBHEHNs C ABYMS NepeMeHHbIMU 1
83. | N'pahuK ypaBHEHUA C ABYMA NepeMEHHbIMU 1
84. | NocTpoeHue rpaunka MMHENHOr0 ypaBHEHUS C ABYMS NMepeMeHHbIMIN 1
85. | JInHenHoe ypaBHEHMEe C ABYMSA NepeMeHHbIMU 1 ero rpaguk 1
86. | CucTtembl ypaBHEHUN C ABYMSA NepeMeHHbIMU. 'padrveckmn MeTon pelieHns 1
cucTeMbl ABYX n-
HEeWHbIX YPAaBHEHUW C ABYMS NMepeMeHHbIMU
87. | PeweHne cuctem ypaBHeHUN C ABYMSA NepeMeHHbIMU rpapnuyeckmum MeToaoMm 1
88. | MeTo4 NOACTAHOBKU peLUeHNs CUCTEeMbl ABYX JIMHENHbIX YPAaBHEHUW C ABYMS 1
89. | PewieHne cnctem NMHENHbIX YypaBHEHU METOA0M NOACTaHOBKM 1
90. | PewweHne cucTeM IMHENHbLIX YPaBHEHUN METOL0M NOLCTAaHOBKM 1
91. | MeTof C/I0XKEHUS pelleHnss CUCTeMbl ABYX JIMHENHbIX YPaBHEHUN C OBYMS 1
92. | PewweHne cucTeM IMHENHbIX YPaBHEHUN METOO0M CJIOXKEHUS 1
93. | PelwmeHmne cUCTEM JIMHENHLIX YPAaBHEHNI METOL0M CJIOXKEHUNS 1
94. | PeweHne 3a8a4 C NOMOLLbI CUCTEM JIMHEWNHbIX YPaBHEHWIA 1
95. | PeweHmne 3a4a4 C NOMOLLbIO CUCTEM JIMHENHbLIX YPaBHEHUN 1
96. | PelleHne 3aa4 C MOMOLLbIO CUCTEM JINHEWHbIX YPaBHEHUN 1
97. | NMoBTOpEHME N cncteMaTmlaumsa y4ebHoro matepuana 1
98. | KoHTponbHasa paborta no Teme «CucteMbl JIMHENHbIX YPABHEHUMN C 1
OBYMSA nepeMeHHbIMU»
MoBTOpeHue u cuctemMaTusauusa yuebHoro matepumana (3
4y.)
99. | lNoBTOpEHMe 1
100.| NoBTOpeHUe 1
101, lNMoBTOpeHne 1
102.| NTtoroBas KOHTpoJsibHaa paboTa 1
8knacc
Kon-
Ne n/n TeMm BO
a Yyaco
B
1. lMoBTOpeHMe MmaTepuana 7 Knacca 1
2. | NoBTopeHue no teme: «PopMyJibl COKPaALLEHHOI0 YMHOXXEHNSA» 1
MnaBa 1. PauuoHanbHbie BbipaXxeHusa (44 4.)
3. PaumnoHanbHble apobn 1
4. | JonyCTUMble 3Ha4YE€HNSA NePEMEHHbIX, BXOAALLMX B paunoHanbHbie apobu 1
5. BxopaHas KOHTpoJZibHas paboTa 1
6. | OCHOBHOE CBOMNCTBO Apobu. 1
7. | CokpawieHune npoben. 1
8. | MpumMeHeHMe pa3fioXKeHUA Ha MHOXKUTENN Npu coKpaweHnn gpoben 1
9. | CnoXeHune 1 Bbl4NTaHME paunoHaibHbIX Apoben C 0ANHAKOBbLIMM 1
3HaMeHaTenaMu
10. | PeweHmne 3apay, nCnosb3ys, CJIOXKEHUE N BblYHUTaHNE paunoHanabHbIX gpoben ¢ 1
OONHAKOBbLIMU
3HaMeHaTenaMu
11. | PeweHne 3apa4, nCnosb3ys, CJIOXKEHUE N BblYUTaHNE paunoHanbHbIX gpoben c 1
O4VNHAKOBbIMU
3HaMeHaTenaMu
12. | CnoxeHune 1 Bbl4nTaHne apoben ¢ pasHbIMM 3HaMeHaTeNnaMu 1
13. | PeweHune 3aga4, UCNONb3yS, C/IOXKEHNE U BblYUTaHME paLnOoHanbHbIX gpoben ¢ 1
pa3HbIMU 3HaMe-
HaTenAMun
14. | PeweHune 3a4a4, UCNONb3YyS, C/IOXKEHUE U BblYUTaHME paLnoHanbHbIX gpobein ¢ 1
pa3HbIMK 3HaMe-
HaTenaMu
15. | MMpnMeHeHne CNOXKEHUSA U BblYMTaHNA Apoben C pa3HbIMM 3HaMeHaTensaMun 1




16. | NMpMeHeHne CNoXXeHUS N BblYNTaHNa Apoben C pa3HbIMM 3HaMeHaTeNsAMN. 1
CnoxxeHwue v BblYnTa-
HMe LenbliX N APOOHbIX Bblpa>KeHN
17. | KoHTponbHana pabora Ne 1 no teme: «OCHOBHOEe CBOMCTBO 1
pauMoHanbHou Apobu. CnoxeHue
M BblYMTaHMe pauuoHaJibHbIX Opoben>»
18. | AHann3 KoHTpoJibHOW paboThl. 1
YMHOXeHMe n geneHue gpoben
19. | Bo3BeneHune apobun B cTeneHb 1
20. | YnpoLlieHune Bblpa>keHn, NCrosib3ysa npasBuia YMHOXEHUS U AeNeHns 1
paumoHasnbHbIX gpoben,
NMpaBuI0 BO3BEAEHNS paLMOHabHbIX Apoben B CTeNeHb
21. | PeweHne 3a8a4, UCNOMb3yS, YMHOXXEHUSA N AeNeHns paunoHanbHbiX apoben, 1
rnpasusio BO3BeAEHUS
paunoHasibHbIX Apoben B CTerneHb
22. | ToxxpecTBeHHble npeobpa3oBaHMa paLMOHaNbHbIX Bblpa>keHNn 1
23. | Npeobpa3zoBaHMe pauMOHaIbHbIX Bblpa>KeHUN 1
24. | Npeobpa3oBaHue paLMOHabHbIX BblpaXXeHU B paunoHanbHy0 Apobb 1
25. | YnpouieHue BbipakeHumn 1
26. | YnpolieHmne paunoHasbHbIX BbipaXXeHui 1
27. | JoKa3aTesibCTBO TOXOECTB 1
28. | PaznunyHble cnocobbl foKasaTesNbCTBa TOXKOECTB 1
29. | KoHTponbHaa paboTta Neo 2 no Teme: «YMHOXXeHUe U geneHue 1
pauMoHasbHbIX apoben. Tox-
OeCTBeHHble npeobpa3oBaHMA»
30. | PaBHOCW/IbHbIE YpaBHeEHMA. CBONCTBaA PaBHOCUJIbHbIX YPaBHEHWIA. 1
31. | PeweHne paumoHanbHbIX ypaBHEHUN. 1
32. | PeweHue 3a4a4 C NOMOLLbIO PaBHOCU/IbHLIX YPaBHEHUMN. 1
33. | CteneHb C UesibiM OTpULLATE/IbHBIM NOKa3aTesieM, CTerneHb C HYJIEBbIM 1
rMoKasaTesieM.
34. | NMpuMeHeHne cTeneHun C LesibiM oTpuuaTesibHbIM NMoKa3aTesieM, CTeneHun ¢ 1
HYJIEBbIM MOKa3aTeJsieM.
35. | CTaHgapTHbIM BUA YncCna. 1
36. | NpeobpazoBaHue Bbipa>KeHUN, COAEPXKALLMX CTEMEHN C LeNbiM 1
oTpuuaTeslbHbIM NOKa3aTesieM.
37. | CBOMCTBa CTENEHN C LesibiM NoKa3saTesieM. 1
38. | OcHoBHOE CBOMNCTBO CTErNeHN, CBONCTBA CTEMEHN C LiesibIM NnokKa3aTesieMm. 1
39. | HaxoxxgeHune 3Ha4yeHuns BbipaXkeHUn, cogepxalinx cTeneHb C uenbim 1
rMoKasaTesieM
40. | NpuMeHeHMe CBOWCTB CTereHu C LesbiM NokasaTesieM npu ynpoweHun 1
BblIpa>XeHUN.
41. | Npeobpa3oBaHuMe BblIpa>KeHN, cogep KaLllinx CTENEHN C LesibiM rMoKasaTesieM. 1
42. | DyHKUNA y=K/X 1N ee rpaduk 1
43. | NocTpoeHune rpadmkoB yHKLMM 06paTHON NPOMOPLNOHANBLHOCTH 1
44, | lNocTpoeHne n nccnegoBaHne PyHKUUY Bnaa y=k/x 1
45. | NocTpoeHmne rpapurkos PyHKUUKY, coaepKallmx MoayJib, 3a4aHHbIX KYCOYHO. 1
46. | KoHTponbHaa pabota Ne 3 no Teme: «<PaBHOCUJIbHbIEe YPAaBHEHMSA. 1
CBOMCTBa CTeneHeu C ue-
JNIbIM nokKa3saTtesieM. PYyHKUUA Y=K/X>»
Mnaea 2. KeagpaTHble KOPHU. [leUCTBUTEJIbHbIE YUCa
(24 4.)
47. | AHanNn3 KOHTPOJIbHOWN 1
paboTbl. PYHKUNSA y=x7
n ee rpadpuk
48. | MocTpoeHne n nccnenoBaHne MGyHKUUM BUaa y=x- 1
49. | NocTpoeHune rpamkoB QYHKLUUN Y=x> © QYHKLUN, 3aJaHHbIX KYCOYHO 1




50. | KBagpaTHble KOpHU. ApupMeTU4eCKn KBaLpaTHbIN KOPEHb 1
51. | NMpuMeHeHMe CBONCTB apuPMeTNYeCKOro KBagpaTHOro KOpHS 1
52. | PelleHne ypaBHeEHMI x*=a 1
53. | MHOXXeCTBO 1 ero 3JieMeHThI 1
54. | XapakTepucTmnyeckoe CBOMCTBO MHOXXeCTBa 1
55. | MNoaoMHOXeCTBO. 1
56. | Onepaunn Hag MHOXXeCcTBaMu 1
57. | YncnoBbie MHOXeCTBa 1
58. | PauvoHasibHble N nppaunoHasbHble Ynucna 1
59. | CeBoncTBa apMpPMeTUYECKOro KBaapaTHOro KOpPHS 1
60. | NMpuMeHeHMe CBONCTB apuPMeTNYEeCKOro KBagpaTHOro KOpPHS 1
61. | IpyMeHeHne CBONCTB apnPMeTUHECKOro KBaApaTHOro KOPHSA NPU peLleHnn 1

MaTeMaTn4eckKunx

3ada
62. | ToxxpecTBeHHble Npeobpa3oBaHNA BblpaXkeHU, Coaep KaLlmx 1

apumMeTnyeckme KBagpaTHble

KOPHU
63. | NMpeobpa3oBaHMe BbIPa>keHNIN, COOEPKALLUNX KBaApaTHbIE KOPHU 1
64. | Mpeobpa3oBaHne BbIpaXKeHUN, COAepP)KaLLUNX KBagpaTHbIE KOPHN, 1

ocsoboxxageHue gpobu oT nppa-

LMOHAJIbHOCTWN B 3HaMeHaTese
65. | BbiHeceHne MHOXXNTEeNs U3-rnof 3Haka KOpeHb, BHECEHME MHOXUTeNsA Nog 1

3HaK KOpPeHb
66. | [Mpeobpa3zoBaHMe BbIpakeHNN, cogepXallnx KBaapaTHbIE KOPHU 1
67. | PyHKUMS y=VX N ee rpacdumk 1
68. | MpMeHeHne CBONCTB YHKLNN y=VX 1
69. | MpMeHeHne CBONCTB PyHKUNM Y=VX 015 pelleHns 3aaad 1
70. | KoHTponbHasa pabora Ne 4 no teme: «<ApudpMeTuieCcKM KBagpaTHbIN 1l

KOPEHb».

Mnasa 3. KBagpaTtHble ypaBHeHUA (264.)

71. | KBagpaTHble ypaBHeHUA. 1
72. | PelwneHne HeNOJIHbIX KBagpaTHbIX YPaBHEHUN 1
73. | PeweHwne 3a4a4, NCNONb3YyA HEMOJIHbIE KBadpaTHbIe YpaBHEHUA 1
74. | dopMya KOpHeEN KBaLpaTHOro ypaBHeHUA 1
75. | PeweHne kBagpaTHbIX YpaBHEHUN 1
76. | PeweHne 3a4a4, NCNOMb3YyA KBagpaTHble YypaBHEHUSA 1
77. | PeweHne TEKCTOBLIX 3a4a4, NCMNOJIb3Ya KBagpaTHble YpaBHEHUA 1
78. | Teopema BueTa 1
79. | Teopema, obpaTHaa Teopeme BueTa 1
80. | PeweHne 3apa4, ncnonb3lysa teopemMy Bueta 1
81. | KoHTponbHaa paboTta Ne 5 no Tteme: «KBagpaTHbie ypaBHEeHUs» 1
82. | KBagpaTHbIN TpexyneH 1
83. | PeweHue 3a8a4, NCNOJb3ys pa3sioXKeHne KBaapaTHOro Tpex4yjieHa Ha 1

JINHENHbIE MHOXNTENN
84. | PeweHwve 3a4a4, NCNONb3ysA passioKeHNe KBagpaTHOro TpexyseHa Ha 1

JINHENHbIE MHOXNTENN
85. | PewieHne ypaBHEHUN, CBOAAWMNXCHA K KBaAPaATHbIM YpaBHEHUSAM. 1
86. | BukBagpaTHble ypaBHeHUA 1
87. | PeweHne ypaBHEHNN MeTOLOM 3aMeHbl MepeMeHHOoMn 1
88. | PewwweHne apobHO-paLMoOHaIbHbIX YPaBHEHWN 1
89. | PeweHne 3agay ¢ NOMOLLbIO APOOHO-paLMOHaNbHbIX YPaBHEHNI 1
90. | PaumoHanbHble ypaBHEHMSA Kak MaTeMaTu4yeckne MoLesin peasibHbiX CUTyaLunn 1
91. | PelwmeHne TeKCTOBbLIX 3a4a4 Ha ABWKeHne 1
92. | PelleHne TEKCTOBbIX 3a4a4 C NOMOLLbIO APOOHO-paLNOHaIbHbIX YPaBHEHUN 1
93. | PelwmeHme TeKCTOBbIX 3a4a4 Ha NMPOU3BOONTESIbHOCTb 1




94. | PelleHne TEKCTOBbIX 3a4a4 C NOMOLLbIO APOOHO-paLNOHaIbHbIX YPaBHEHUN 1
95. | PelleHne TEKCTOBbIX 3a4a4 C NOMOLLbIO APOOHO-paLMOHAIbHbIX YPaBHEHUN 1
96. | KoHTponbHaa paborta N2 6 no Tteme: «PelueHne ypaBHeHUM, 1
CBOASALLUXCA K KBaApaTHbIM
ypaBHEHUAM>»
96 - NMoBTOpeHune 6
102
9 knacc
Ne n/n Tema Kon-
BO
Yyaco
B
1. lNoBTOpeHue maTepunana 8 Knacca 1
MNaea 1. HepaBeHcTBa
(21 4.)
2. | YncroBble HepaBeHCTBA 1
3. | JlJoKa3aTesbCTBO YMCJI0BbIX HEPABEHCTB 1
4. | PewleHune 3agay C UCMOJIb30BAaHMEM [OKa3aTes/bCTBA YNCJI0BbIX HEPABEHCTB 1
5. | CBOMCTBa 4YMCJIOBbIX HEPABEHCTB 1
6. | [NpyumeHeHne CBONCTB YNCJI0BbIX HEPABEHCTB MpuW pelleHnn 3aaad 1
7. | ChoXxeHune n yMHOXeHMe 4Y1MC0oBbiX HepaBeHCTB. OueHBaHMe 3Ha4YeHns 1
Bblpa>KeHus
8. | [MpumeHeHne TeopeMbl O CJIOXKEHUN N YMHOXKEHUU YNCII0BbIX HEPABEHCTB 1
9. | PeweHue 3apay C NpMMEHEeHMeM TEOPEMbI O CJIOKEHUN U YMHOXEHUU 1
YMCJIOBbIX HEPABEHCTB
10. | HepaBeHCTBa C 04HON NEepPEMEHHOWN 1
11. | YncnoBble NPOMEXYTKMU. 1
12. | JInHenHble HepaBEHCTBa C O4HON NMepeMEHHOMN 1
13. | PelueHne NMHENHbLIX HEPaAaBEHCTB C O4HON NepeMeHHOWN 1
14. | PelleHne HepaBeHCTB, CBOAALLNXCA K JINHENHbIM HepaBeHCTBaM C O4HON 1
nepeMeHHoN.
15. | [IpMmeHeHne NMHENHbIX HEPABEHCTB K peLleHno 3a4aM. 1
16. | CuctemMbl JINMHENHbLIX HEPABEHCTB C OAHOW NepeMeHHON 1
17. | PelueHne cncteM HepaBeHCTB C OOHOW NepeMeHHOoWn 1
18. | [1BONHbIE HEPaABEHCTBA B OAHOW NepeMeHHON 1
19. | PelweHne ABONHbLIX HEPABEHCTB C OAHON NEePEMEHHON 1
20. | MpyMeHeHne cncTemM HepaBEeHCTB C OAHON MEPEMEHHOW NPU peLleHnn 3aaay 1
21. | [loBTOpPEHUe no Teme: «HepaBeHCTBa» 1
22. | KoHTponbHaa pabota Ne1 no teme: «<HepaBeHcTBa» 1
MnaBa 2. KBapgpaTtuiHasa c¢pyHkuusa (31 4.)
23. | AHaNM3 KOHTPONbHOM paboTbl. PyHKUNS. 1
24. | ObnacTtb onpeneneHns n 06,1acTb 3Ha4YeHNA PYHKLUN. 1
25. | CBoncTBa yHKLNN 1
26. | iccnepoBaHue CBOMCTB PYHKLUWUIN, 3afl@aHHbIX rpadnyeckm 1
27. | UccnepoBaHme CBOUCTB (PYHKL U, 3a0aHHbIX aHAJINTUYECKN 1
28. | CxeMaTun4Hoe n3obpakeHne rpakoB HEKOTOPbIX PYHKLMNN 1
29. | MocTpoeHue rpadpuka pyHkunm y = kf (x) 1
30. | CBoncTBa pyHKUMM y = kf (x) 1
31. | MocTpoeHue rpadmnkos pyHkunMny =f(x) + buy =f(x + a) 1
32. | MapannenbHbIN NepeHoc rpauka MyHKLNK 1
33. | PeweHune 3apa4y, ncnonbsysa rpadukm pyHkumny =f(x) + bny =f(x + a) 1
34. | PeweHue 3ag8a4, NCNonb3ysa rpadpukn pyHkumny =f(x) +buy =f(x + a) 1
35. | KBagpaTuiHasa yHKUWMS, e€ rpadmk n CBONCTBA 1
36. | MocTpoeHue rpadmka KBagpaTUYHOW PYHKLNN 1
37. | NIcnonb3oBaHMe CBONCTB KBaApPaTUYHON DYHKLUM NPU pelleHnmn 3anay. 1
38. | KBagpaTuniHasa pyHKUMA, CXxeMa NOCTPOoeHUs rpaduka KBagpaTUYHomn 1
PYHKL NN
39. | MoBTopeHne no Teme: «KBagpaTmniHasa QyHKLNA» 1




40. | KoHTponbHasa paborta Ne 2 no Tteme: «KBagpaTuuHaa pyHKuua» 1
4]1. | PeweHne KBagpaTHbIX HEPABEHCTB 1
42. | PeweHune rpacguyeckmm crnocobom KBagpaTHble HEPaBEHCTBA. 1
43. | T'pathnyecknin MeTo peLleHNs HepaBEeHCTB, KBagpaTHbIE HEPABEHCTBA 1
44. | PeweHmne 3a4a4, UCNOJIb3ySA KBaApaTHbIE HEpaBeHCTBa 1
45, | PeweHne HepaBeHCTB METOL0M UHTEpPBaJIOB 1
46. | PeweHne HepaBeHCTB pa3/iM4HLIMKM MeTo4aMu 1
47. | CuctemMbl ypaBHEHUIN C ABYMS NepeMeHHbIMUA 1
48. | PelleHne cncTtemM ypaBHEHUN C ABYMSA NepeMeHHbIMU 1
49. | PeweHne 3a8a4, NCMosb3ys CUCTEMbl YPAaBHEHUN C ABYMS NMepeMeHHbIMU. 1
50. | Pa3znun4yHble MeToObl peweHnss CUCTEM YpPaBHEHU C ABYMSA NEePEMEHHbLIMU 1
51. | PeweHune cncrtem ypaBHEHNN Pa3IN4YHbIMMN MeTOoLaMu 1
52. | NoBTOpeHue no TeMe: «KBagpaTHble HEPABEHCTBA U CUCTEMbl YPaBHEHUN 1
53. | KoHTponbHasa pabota Ne 3no teme: «PewleHne KBagpaTHbIX
HepaBeHCTB. Cucremnl ypas- 1
HEeHUWU C ABYMA NepeMeHHbIMU>»
FnaBa 3. 3neMeHTbl NpUKIaaHOMU
MaTeMaTukm (21 4.)
54. | MaTeMmaTn4eckne moaenu 1
55. | PewweHne TeKCTOBbIX 3a4a4 C MOMOLLbIO COCTaB/IEHUA X MaTeEMaTU4YeCKNX 1
Mopesnen
56. | PeweHne npuknagHbix 3agad 1
57. | MpoueHTHbIe pacyeThbl 1
58. | OCHOBHble TuUMbl 33434 Ha NMPOLIEHTHbIE PaCYeThl. 1
59. | HaxoxgeHne OTHOLEeHUSA OABYX 4uncen, hopMysia CNOXKHbIX MPOLLEHTOB. 1
60. | To4yHOe 3Ha4yeHne BennYnHbl, abcoNtTHas NOrpewHoCTb, OTHOCUTEIbHAs 1
MorpeLwHoOCTb.
61. | PeweHne 3apay, NCMosib3ys MOHATUA «TOYHOE 3HaYeHue BeJINYUHbI»,
«abconoTHag norpeLwu- 1
HOCTb>», «OTHOCUTEJIbHAasA NOrpPeLlHOCTb>.
62. | OCHOBHbIe NpaBua KOMOUMHATOPUKN 1
63. | KombrnHaTopurKa, NpaBui0 CyMMbl, MpaBuIO0 Npon3BeAEHUS 1
64. | MpuMmeHeHne npaBw/l CyMMbl U MPOU3BeSeHUs Npu peweHnn 3agad. 1
65. | CobbiTne, cnyvyanmHoe cobbiTne, BEPOATHOCTb C/Iy4anHOro cobbiTns, 4YacToTa
cly4anHoro cobsbl- 1
TNA.
66. | PewweHne BepOATHOCTHbLIX 3a4a4, OCHOBbIBAsACb Ha CTaTUCTUYECKOM noaxone 1
K onpenesieHunio
BEPOATHOCTW.
67. | Knaccu4yeckoe onpepesieHne BepoATHOCTH 1
68. | PewweHne BEpOATHOCTHbIX 3a4au 1
69. | BepoATHOCTb CObBLITUSA, TEOPUS BEPOSATHOCTEN. 1
70. | Ha4yanbHble CBeAEHNSA O CTAaTUCTUKE 1
71. | CTaTucTn4eckne XapakKTepUucTuKu. 1
72. | OCHOBHble MeTOoAbl NpeAcTaB/ieHNA CTaTUCTUYECKUX OAaHHbIX, 1
CTAaTUCTUYECKNX XapaKTEPUCTUK.
73. | loBTOpeHME No TeMe: «INeMEeHTbl NPUKNaLHON MaTeMaTUKN» 1
74. | KoHTponbHaa pabota Ne 4 no TeMe: «3neMeHTbl NPUKIaAHOU 1
MaTeMaTUuKu»
Mnasa 4. YucnoBble nocnenoBaTesIbHOCTHU
(21 4.)
75. | YHucnosble nocsiefoBaTesIbHOCTU 1
76. | Ucnonb3oBaHue ¢opMyJibl N-ro YjeHa nocaenoBaTesibHOCTU U 1
pPeKyppeHTHYI0 dhopmMyny.
77. | ApuipmMeTmnyeckasa nporpeccus 1
78. | ®opMyna Nn-ro 4aeHa apnpmeTn4eckomn nporpeccumn 1




79. | PeweHne 3apay Ha HaxXxoXAeHWe 3J71IEMEHTOB apupmMeTn4eckon 1
80. | PeweHne 3apay Ha HaxoXAeHue 371eMeHTOB apuMeTU4eCKON Nporpeccuu. 1
81. | CyMMa n nNepBbIX Y41€HOB apnMeTU4eCcKomn nporpeccmmn 1
82. | CyMmMa n nepBbIX Y41€HOB apnMeTNYEeCKON NMporpeccmmn 4yepes nepsbin YneH
M pa3HoOCTb nocJe- 1
[0BaTesIbHOCTU
83. | MpumeHeHne ¢GhopMysbl CyMMbl N NEPBbLIX Y1EHOB apnPMeTU4eCcKomn
rnporpeccumu rnpu peLueHnn 1
3a4aM
84. | NMpumeHeHne GOopMYJbl CyMMbl N NEPBbIX YJIEHOB apuMeTU4eCKOn 1
rnporpeccuuv rnpu peLueHnn
3ada
85. | TleomeTpunyeckas nporpeccuns 1
86. | dopMyna Nn-ro 4YJeHa reoMeTprUYeCcKon nporpeccumn 1
87. | PeweHne 3agay Ha HaXoXXAeHne 3JIeMEeHTOB reoMeTpUYeCcKOn Nporpeccuu. 1
88. | CyMMa n nepBbIX Y1E€HOB reoMeTpnYeCcKon nporpeccunm 1
89. | MpumeHeHne ¢GopMyJsibl CyMMbl N NEPBLIX YJIEHOB FEOMETPUYECKON 1
rnporpeccumu
90. | MpumMeHeHne GopMybl CyMMbl N MEPBbLIX YJ1IEHOB reEOMEeTPUYECKomn 1
rnporpeccumu
91. | CymMa BeCcKoHe4YHOon reoMeTpmnYeCcKomn Nporpeccumn, y KotTopom MoayJib 1
3HaMeHaTena MeHblle 1
92. | MpuMeHeHNe (opMysibl CyMMbl DECKOHEYHON FreoMeTPUYeCcKonm nporpeccun, y
KOTOpOW MOAYJIb 1
3HaMeHaTeNns MeHblle 1.
93. | PeweHune 3aga4 Ha NpuMeHeHne GopMybl CyMMbl BECKOHEYHOoN
reomMeTpuy4eckon nporpeccun, 1
y KOTOPOW MOAYJIb 3HaMeHaTeNs MeHble 1.
94. | MNoBTOpeHMe No TemMe: «4Yucnosble NoCNenoBaTe/IbHOCTU» 1
95. | KoHTponbHasa pabota Ne 5 no teme: «4ucnosbie 1
nocJsiefoBaTeJIbHOCTU>
96 - | MoBTOpPEHME N cucTteMaTusaumsa yuebHoro matepmana 6
101
102 | UToroBas KOHTpOJibHaA paboTa 1




Cucrema ouleHUBaHUs.

OrneHka JOCTHKEHUS METaNPEeIMETHBIX Pe3yJIbTaTOB 00ydeHHsI OyayT MPOBOIUTHCS B XOJI€ BHIMOJIHEHUS
VYAIUMHUCS  TPOEKTHO — UCCIICJOBATEIIbCKOM  JCSITETbHOCTH: TEKYIIErO BBHITIOJHEHHUS — Y4YeOHBIX
MCCJIEIOBAHUN U YYEOHBIX MMPOEKTOB; 3al[UTa UHIUBUIYaJIHbHOTO MPOEKTA.

Kputepuu u HOpMBI OLIEHKH IOCTHKEHUS MIAHUPYEMBbIX NMPeIMETHBIX pPe3yIbTaTOB
00yJyaromuxcs o MareMaTuke
1 Ouyenka  NUCOMEHHBIX  KOHMPOIbHLIX  pabom  oOyuarwwuxca  no
Mamemamuxe.
OTBeT OLleHUBaETCsl OTMETKOM «5», eciiu:
e  paborta BbINoOIHEHA NOJIHOCTHIO Ha 100%;
® B JIOTMYECKUX PACCYXKICHHUSAX U 0OOCHOBAHHUH PEIICHUs HET MPoOEeroB U OMUOOK;
® B pCIICHUWH HET MaTeMaTHYeCKHX OMIMOOK (BO3MOXKHA OJHA HETOYHOCThH, OIHCKA,
KOTOpasi He SIBJIACTCS CIICICTBUEM HE3HAHUS MIIM HETIOHUMAHUS y4eOHOTO MaTepuana).
OT1MmeTKa «4» CTABUTCA B CJEIYIOIUX CIyqYasax:
e  pabora BboaHeHa Ha 80 % U B JIOTUYECKUX PACCYKICHUSIX U OOOCHOBAaHUU PELLECHUS
HET MpOoOETIOB M OMMOOK, B PEIICHUH HET MaTeMaTUYECKUX OMMOOK (BO3MOXKHA OJTHA HETOYHOCTb,
OIIHCKA, KOTOpasi HE SIBJISICTCS CICCTBUEM HE3HAHUS WIIM HETIOHUMaHUsS Y4eOHOTO MaTepuana);
WM paboTa BbINOIHEHA MOMHOCTHIO Ha 100 %, HO
o 000OCHOBaHHMSI IIaroB pEIICHUS HEJOCTaTOYHBl (ecld yMeHHE OOOCHOBBLIBATH
paccyXIeHus He SBISUIOCH CTIeUaIbHBIM 0OBEKTOM TPOBEPKH );
®  JOMyUIeHbl OfHAa OUIMOKAa WJIM €CTh JBa — TPH HEAOUETa B BBIKJIAJKaX, PUCYHKax,
gyepTekax Wiu rpadukax (€Ciau 3T BUABI padOT HE SBISUTUCH CIEIMATLHBIM 0OBEKTOM MIPOBEPKH).
OtMmeTka «3» cCTaBUTCS, €CJIN:
e  pabora BbimoiaHeHa Ha 50 % u TOMyIIeHbl O/1HA OIIMOKA WM €CTh JIBa — TPU HEJ0UETa
B BBIKIAJKaX, PHUCYHKaxX, dYepTe:kax WM rpadukax (ecnmd OSTH BUIOBl padOT HE SBISIINCH
CHeIHabHBIM 00bEKTOM MTPOBEPKH);
win pabota BeinoiaHeHa Ha 80 %, HO
e  jomyuieHo Oosee OJHOW OMIMOKM WU Oojiee JBYX — TPEX HEJOYETOB B BBIKJIAJKAX,
yepTexkax Wi rpadukax, Ho oOyyaronuiics o6naaaeT 00s3aTeIbHBIMU YMEHUSIMU 110 TIPOBEPSIEMOit
TEME.

OTMeTKa «2» CTaBMTCS, €CJIN:
e  BrinonHeHo MeHee 50 % paboTsl;
wiu BeinonHeHo 50 % u 6onee 50 % paboThl, HO
° JOTYIIEHBI CYIIECTBEHHBIC OIMMOKH, MOKAa3aBIIWE, YTO OOydJaroIIMiicCs HE o0iamaeT
00s13aTeIbHBIMI YMEHHUSMH 110 JAHHOUM TeMe B TIOJTHOM Mepe.
2. OueHnka ycmHbBIX 0MEEMmo8 00yUaruuxca no mamemamuke
OTBeT OLIeHMBAETCHA OTMETKOM «5», €CJIN YYCHUK:

® [IOJIHO PacKpBUI COJCpKAHUE MaTepraia B 00beMe, MPeayCMOTPEHHOM IPOrpPaMMON U yIeOHUKOM;

®  3IOKWJI MaTepuand TPaMOTHBIM SI3BIKOM, TOYHO HCIIONB3Ysl MATeMaTHYECKYI0 TEPMHUHOJIOTHIO H
CUMBOJIMKY, B OIIPEICIICHHOM JIOTHYECKOH MOCIIeI0BATEIIbHOCTH;

® MPaBWIHHO BBHITIOIHWI PUCYHKH, YEPTEXKH, TpaHKH, COMYTCTBYIOIINE OTBETY;

® [I0Ka3ajl yMEHHE WJLTIOCTPHPOBATh TCOPHIO KOHKPETHBIMH IPHMEpPaMH, NPHUMEHSATh €€ B HOBOM
CUTYaIlUU TP BBITIOJHEHUY TTPAKTUYECKOTO 3aaHUs;

® MPOJEMOHCTPHPOBAN 3HAHHE TEOPUU paHee M3YUCHHBIX COMYTCTBYIOIIMX TeM, C(OPMHPOBAHHOCTH
1 YCTOMYUBOCTH MCIIOJIb3YEMBIX TIPU OTBETE YMEHUI U HABBIKOB;

® OTBEYaJ] CAMOCTOSATEIbHO, 0€3 HABOISIIUX BOIIPOCOB YUUTEIS;

® BO3MOXHBI OJIHA — JIB€ HETOYHOCTH MPHU OCBEIICHUH BTOPOCTENEHHBIX BOIPOCOB MM B BBIKIIAJIKAX,
KOTOPBIC YUCHHUK JIETKO HCTIPABUII ITOCIIE 3aMEUaHHsI YIUTETIS.

OTBeT OLleHUBAETCSI OTMETKOM «4»

® cCIM YJOBJECTBOPSICT B OCHOBHOM TPEOOBAaHUSM Ha OILEGHKY «5», HO TPU ITOM HMEET OJWH U3

HEJIOCTATKOB:



B U3JIOKCHHH JIOMYIICHBI HEOOJbIIUE MPOOETbl, HE HCKA3UBIIEE MaTeMaTUYECKOE COJCpKaHUE
OTBETA;

JOMYIICHBI OJJMH — J[Ba HEJI0YeTa MPH OCBEIICHUU OCHOBHOI'O COJICPKAHUS OTBETA, UCIPABJICHHBIC
II0CJIC 3aMCUYaHUs y‘-II/ITCJISI;

JOMYIICHBI OIUOKA MK 0OJIee MBYX HEIOYCTOB IPH OCBEHICHUH BTOPOCTEIICHHBIX BOIIPOCOB WIIU B
BBIKJIQJIKAX, JICTKO MCIIPABJICHHBIC ITOCIIC 3aMCUaHMS YIUTEJIS.

Ot1MeTKa «3» CTABUTCH B CJIeayroummx ciayvdyasax:

HEMOJIHO PACKPBITO COJEepKaHHWE MaTepuana (comep’kaHue M3JI0KEeHO (parMEeHTapHO, HE BCerna
MOCTIeIOBATENIbHO), HO TOKa3aHO oOliee MOHMMaHUE BOIpOca M MPOAEMOHCTPUPOBAHBI YMEHUS,
JOCTaTOYHbIE JJIsi YCBOGHMsI IpOrpaMMHOro Marepuana (ompeneneHsl «TpeGoBaHusIMH K
MaTeMaTU4eCKON MOAroTOBKE 00YJaIOLIMXCsD» B HACTOAIIECH POrpaMMe 10 MaTeMaTHKe);

MMENNCh 3aTPYIHEHUS] WM JONYILIEHbl OMMOKUA B OIpPENEICHUH MaTeMaTH4ecKoW TEPMUHOJIOTHH,
gyepTexax, BbIKIAaKaxX, UCIPaBIECHHbIE TI0C/IE HECKOIBKUX HABOIAIIMX BOIPOCOB YUUTEIIS;

YYEHUK HE CIIpaBWICS C IPUMEHEHUEM TEOPUM B HOBOM CUTyalluH IPH BHIIOJHEHUH MPAKTUYECKOrO
3aJjaHusl, HO BBITTOJIHII 33/1aHUS 003aTeIbHOTO YPOBHSI CJIOKHOCTH IO JAHHOW TEME;

IPU JOCTATOYHOM 3HAHUU TEOPETHUECKOr0 MaTepHualla BbIABIEHA HEIOCTaTOUHAs CPOPMUPOBAHHOCTh
OCHOBHBIX YMEHUI U HABBIKOB.

OT1MmeTKa «2» CTABUTCH B CJEAYIOIIUX CJIYy4Yasax:

HE PacKpbhITO OCHOBHOE COJIEpKaHKe y4eOHOTo MaTepuana;

OoOHapy»eHO HEe3HAHUE YUEHUKOM OOJIbIleii i Hauboiee BaKHON YacTH yueOHOTO MaTepHara,
JOMYIIEHB! ONIMOKH B ONPEIEIICHUN MOHATHH, IPH MCIOIBb30BAHUM MAaTEMaTHUECKOH TEPMUHOJIOTHH,
B PHCYHKaX, 4epTekax WM Trpadukax, B BBIKJIAJKAX, KOTOPbIE HE MCHPABIICHBI MOCIE HECKOIBKUX
HABOJISIIIUX BOIIPOCOB YUHTEIIS.

3. Obwan knaccugpuxayua omuodoK.

[Ipu omeHke MOCTIKEHHUH pPe3yJIbTaTOB OOYYaroNIMXCs CJICAYeT YYWUTHIBATh BCE OMIMOKH (TpyOble U

HerpyObie) U HEOUYETHI.

3.1. I'pyObIMH CUUTAIOTCHA OIIUOKM:
HE3HAHUE OIPEACIICHUs OCHOBHBIX IOHSATUM, 3aKOHOB, INPABWJ, OCHOBHBIX IOJOXXEHUU TEOPUH,
He3HaHue (HopMyI, OOIIENPUHATHIX CUMBOJIOB 0003HAYCHHI BETUYHH, €AMHULl UX U3MEPEHHUS;
HE3HAaHWE HAUMEHOBAHUH EIMHUI] U3MEPEHUS;
HEYMEHHE BBIJICTTUTH B OTBETE TJIaBHOE;
HEYMEHHE NPUMEHSTh 3HaHUS, aJITOPUTMBI JJIsl pELLIEHUs 3a/1aY;
HEYMEHUE JIeJIaTh BBIBOIBI U 0O0OOIICHHS,;
HEYMEHHUE YNUTATh U CTPOUTH TPaPUKU;
HEYMEHUE T0JIh30BATHCS ICPBOMCTOYHUKAMH, YICOHHUKOM H CIIPABOYHHKAMH,
MOTeps KOPHSI WJIA COXPaHEHUE TOCTOPOHHETO KOPHS;
oTOpackiBaHue 0e3 00BSICHEHUI OTHOTO U3 HUX;
paBHO3HAYHBIC UM OIIUOKHU;
BBIYUCIIUTEIBHBIE OLIMOKH, €CITU OHU HE SIBJISIIOTCS OITUCKOM;
JIOTUYECKHE OUIHOKH.
3.2. K HerpyObIM ommOKaMm cieayer OTHECTH:
HETOYHOCTh (OPMYIHUPOBOK, OIPENCICHUIA, TOHSATUH, TEOpWH, BBI3BAHHAS HETOJIHOTONW OXBara
OCHOBHBIX TPHU3HAKOB OINPEACIIIEMOT0 TOHSTHS WM 3aMEHOW OIHOTO - JIBYX M3 JTHUX IMPHU3HAKOB
BTOPOCTEIEHHBIMU;
HETOYHOCTH Tpaduka;
HEpaIMOHAIIBHBIA METOJ] PpEeNICHUs 3aJayd WM HEJOCTaTOYHO TNPOAYMaHHBI TUIaH OTBETa
(HapylIeHHe TOTUKU, TOJMEHA OT/IEIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTETIEHHBIMH);
HEepalKOHAJIbHbIE METO/IbI PaOOTHI CO CIIPABOYHOM U JIPYroil INTEPaTypOi;
HEYMEHHE pelaTh 3a7a4u, BBITIOIHATh 3a1aHHsI B OOIIIEM BUJIC.
3.3. Hexoueramu sIBJISIOTCSH:
HEpalMOHAIbHBIC TPUEMBI BRIUMCIICHUHN U TIPEOOpa30BaHU;
® HeOpE)KHOE BBITIOJIHEHHE 3aITUCEH, YepTekKel, CXeM, rpaduKoB.
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