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IosicHUTEILHAA 3aANIUCKA

Pabouas mporpamma cocTaBiieHa Ha OCHOBE aBTOPCKOW MpOTpaMMbl 1O anredpe st 8
kiacca. Apropel HO.H. MakapeiueB, H.I'Munmiok, K.M.Hemxkos, C.b.CyBopoBa. COopHuk
«IIporpammbl 0011€00pa3oBaTENbHBIX YyupexkaeHuil. Aurebpa. 7-9 kiaccel. CocTaBHUTENb:
bypmuctpoa T.A.- M: «IIpocsemenne», 2023-2024r. IIporpamma oTBeuyaeT TpeOOBaAHUSIM
DenepanabHOTO roCy1apCTBEHHOIO CTaHapTa OCHOBHOTO 00IIero 00pa3oBaHMs.

esan 1 3a1a4m Kypca

N3yuenne matemMaTHKM B OCHOBHOM IIIKOJIE HANPABJICHO HA JOCTHIKEHUE CIIETYIOIINX
HeJIen:

1) 6 HANPAGIEeHUU TUYHOCHIHOZ0 PA3GUMU
- pa3BUTHE HMHTEpeca K  MAaTeMaTU4eCKOMY  TBOPYECTBY W MaTEMaTUYECKHUX
CHOCOOHOCTEH. NHTEIUIEKTYyalIbHOE Pa3BUTHE, (DOPMUPOBAHHE KAYECTB JIMYHOCTH, HEOOXOIMMBIX
YeJIOBEKY ISl TMOJHOLEHHOW KH3HU B COBPEMEHHOM OOIIECTBE: SCHOCTh MU TOYHOCTH MBICIIH,
KPUTHUYHOCTb MBIIUIEHUS, UHTYULUS, JOTHYECKOE MBIIUIEHUE, AJIEMEHThl aJIrOPUTMHYECKON
KYJbTYpPbl, IPOCTPAHCTBEHHBIX MPEACTABICHUHN, CTIOCOOHOCTD K MPEOI0JICHUIO TPYAHOCTEH;
- (QopmHpoBaHNE KOMMYHHKATHBHOM KOMIIETEHTHOCTH B OOLICHMM M COTPYJHHYECTBE CO

CBCPCTHUKaMHU, CTapIIMMHU U MJIAAIIUMH,

- GOpMHpOBaHUE y YUAIIUXCS WHTESIUIEKTYaIbHOW YECTHOCTH U OOBEKTUBHOCTH, CIIOCOOHOCTH K
IPEOI0JICHUIO MBICITUTEIbHBIX CTEPEOTUIIOB, BBITEKAIOLINX M3 OOBIIEHHOTO OIIbITA;
- BOCITUTAHUE KAa4eCTB JIMYHOCTH, O0CCIIEUMBAIONINX COIHAIBHYI0 MOOMIBHOCTD, CIOCOOHOCTH
MPUHUMATH CAMOCTOSITENIbHBIE PEIICHNUS;
- (opMupoBaHHEe KadeCTB MBINUICHUS, HEOOXOMUMBIX U aJalTallid B COBPEMEHHOM
UH(POPMALIMOHHOM OOIIECTBE;
- BOCHHUTaHUE KyJbTYPHI JMIYHOCTH, OTHOIIEHHUS K MAaTEeMaTHKE KaK K YaCTH OOIIeUeTI0BEYeCKOM
KyJbTYpPbl, TOHUMaHUE 3HAYUMOCTH MaTeMaTUKHU I HAyYHO-TEXHUYECKOT0 MPOorpecca;

2) B memanpeomemnom nanpaenenuu
- (opMupoBaHHe NpeACTaBICHUN O MaTeMAaTHKE KaK 4acTH OOIIEYETIOBEYECKOH KyJIbTYpHI, O
3HAYMMOCTH MaT€MaTHKH B Pa3BUTHH ITUBHIIN3AIIUN U COBPEMEHHOTO O0IIEeCTBA;
- pa3BUTHE NpEACTAaBICHUNH O MaTeMaTWKe Kak (opMe OINMUCAaHUA U METOJe MO3HAHUSA
NEHCTBUTENIFHOCTH, CO3JaHUE YCJIOBUH Ui TNPHOOPETEHWS TIEPBOHAYAIBLHOTO  OIBITA
MaTeMaTHYeCKOr0 MOJIEIUPOBAHUS;
- (QopmupoBaHue OOMIMX CHOCOOOB HHTEIUIEKTYaJIbHON JESITEeIbHOCTH, XapaKTepHbIX JUIS
MaTEMAaTHKU ¥ SBIISIOMIUXCS OCHOBOW TMO3HABATENbHON KYIBTYPBI, 3HAYUMOW IS Pa3IMYHBIX
chep denoBeueCcKon AeATETHHOCTH.
- OBJIQJICHHUE CUCTEMOW MaTeMaTHYECKUX 3HAHUN M YMEHUH, HEOOXOMUMBIX Ui MPUMEHEHHUS B
NPaKTUIECKOH IeATEFHOCTH, N3YYEeHUS CMEXHBIX JUCIUTUINH, TPOAOIDKEHHSI 00pa30BaHus;
- (opmupoBaHue npeaCcTaBICHUN 00 UAESX U METO/IaX MAaTEMATHKHU KaK YHUBEPCAIBLHOTO SI3bIKA
HAYKH U TEXHHUKH, CPEACTBA MOJICIIMPOBAHHUS SBJICHHI U TPOIIECCOB;
- ¢opMupoBanue y4eOHON U OOIIEMOIB30BATEIHCKOM KOMIIETEHTHOCTH B  00IAcTH
UCTIOJTB30BaHuUs HH()OPMAITMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTHIA



3agauu npeamera:

1. Pa3BuTHe anropuTMHUYECKOTO MBILIUICHHUsS, HEOOXOIMMOro s OCBOEHHUS Kypca
UHPOPMATUKH; OBIIAJICHWE HABBIKAMHU JCTYKTHBHBIX DPACCYXXICHUH, pa3BUTHE BOOOPaKEHHS,
CHOCOOHOCTEHM K MaTEMAaTHYECKOMY TBOPUECTBY.

2. IlomydeHue IIKOJIFHUKAMH KOHKPETHBIX 3HAaHMH O (QYHKIWSIX Kak BaKHEHIIEH
MaTeMaTUYeCKOM MOJeNnu Jisi OMMCAaHUS W HCCIIEOBAaHUS Pa3HOOOpPA3HBIX IMPOLECCOB, IS
(GbopMHUPOBAHUA Yy yYalIUXCs MPEACTABICHUN O POJIM MATEMAaTUKU B PAa3BUTHH LUBUIM3ALUHU U
KYJIBbTYDBI.

3. ®opMupoBaHHE S3bIKa ONUCAHUA OOBEKTOB OKPY)KAIOLIETO MHpa Uil Pa3BUTHUS
IPOCTPAHCTBEHHOI'O  BOOOpP@KEHUS M  MHTYHULUHM, MaTEeMAaTH4YEeCKOH  KyJbTypbl, JUis
ACTETUYECKOTO BOCIIUTAHUS YYAILUXCS.

4. ®opMHUpOBaHUE Yy yYalIMXCsl YMEHHs] BOCHPHUHUMATh U aHAJIW3UPOBATh MH(POPMALUIO,
NpPEJCTAaBICHHYI0 B pa3INYHBIX (opMax, IMOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTHX
pEaJIbHBIX 3aBUCUMOCTEM, TPOU3BOIUTH IPOCTEUINE BEPOSATHOCTHBIE PACUETHI.

N3yuenne MaTeMaTuKy B 8 KJ1acce HampasiIeHo Ha (JOPMUPOBAHKE CIIETYIONIMX KOMITCTEHIIHIA:

e  yueOHO-TIO3HABATEIbHOM;

®  [ICHHOCTHO-OPHUCHTALMOHHOMN;
pedexcuBHOM;
KOMMYHHKaTUBHOM;
MH(OPMALIIOHHOI;
COLMAIBHO-TPYIOBOM.

MatemaTtnueckoe 00pa3oBaHuE B IIKOJE CTPOUTCS C YYETOM MPUHIMIIOB HENPEPHIBHOCTH
(u3yueHue MaTeMaTHKH Ha MPOTSHKEHUU BCEX JIET 00y4EeHHs B LIKOJIE), IPEEMCTBEHHOCTH (YUeT
MIOJIO’KUTEIBHOIO OIBITA, HAKOIUIEHHOTO B OTEUECTBEHHOM M 32 PYOSKHOM MaTeMaTH4YE€CKOM
0o0pa3oBaHNM), BApUATUBHOCTH (BO3ZMOXHOCTh peaJI3allMd OJHOTO M TOTO K€ COAEp M aHHs Ha
0a3e pa3IMYHBIX HAYYHO-METOAMYECKUX IMOAXO0N0B), auddepeHanuu (BO3MOXKHOCTD s
yyaluxcsl MOoIy4aTh MaTeMaTHYECKyH MOJrOTOBKY pPa3HOIO YpPOBHS B COOTBETCTBUM C HUX
WH/IUBUAYaIbHBIMA OCOOEHHOCTSIMH).

[Inanupyercs WCHONB30BAHUE TaKUX [EAArOTMUECKMX TEXHOJIOTHH B IPENOJaBaHUU
npenMera, kak auddepeHmpoBaHHoe 00yueHHE, MPOOIEMHOE OOy4YeHHe,  TEeXHOJOTHs
pa3BHBarOIIEro OOy4YeHHUs, TECTUPOBAHUE, TEXHOJIOTUA KpuTHueckoro Mbinuienus, MKT.
Hcnonb30BaHne 3TUX TEXHOJIOTUHN MMO3BOJIUT 00JIe€ TOUHO PEeaaIn30BaTh NOTPEOHOCTH yUaIIUXCs
B MaTeMaTHUYeCKOM OOpa30BaHUU M TOMOXKET MOJITOTOBUTH YYAIIUXCS K TOCYIapCTBEHHOMN
WUTOTOBOM aTTECTAIUH.

KoHTponb pe3ynbraToB 0OO0y4eHHS OCYIIECTBIISIETCS 4Yepe3 MCIOJIb30BAaHUE CIIEAYIOIINX
BHUJIOB OIIEHKU U KOHTpoJsa 3YH: BXonsmuii, TeKyImui, TeMaTH4eCKuii, UTOroBelil. [Ipu 3TOM
UCTIONIB3YIOTCSL pa3uuHble POpMbI OLleHKH U KOHTpoJst 3YH: koHTposibHas paboTa, JoMaIIHssA
KOHTpOJIbHAsg paboTa, caMOCTOsTeNIbHAs paboTa, JOMAIIHAS IpaKTU4deckas paboTa, JOMAIIHss
caMoCTOsTeNIbHAs paboTa, TeCT, KOHTPOJIbHBINA TECT, YCTHBIN OMpOoC.

MecTo npeamera B y4eOHOM IJIaHe
CornacHo ¢enepanpHOMy 0a3UCHOMY ILIaHy, Ha U3ydeHue anreOpsl B 8 kiacce oTBoautcs 102
yaca. KonndecTBo yueOHBIX 4acoB B yueOHOM T1aHe 1mKoJibl - 102.
[IpenonaBanue BeaeTcs — 3 yaca B HEJEIIO.



HUcnonbsyemsiii YMK:

1. YuebHuk. «Anredpa 8 xnacc» Asrop FO.H. Makapserues u ap.. M.; "[Ipocemmenue” -
2023-2024rr.

2. Iunaxktruueckue maTepuaisl no aiaredpe s 8 kinacca / B.U. XXoxos, FO.H. Makapsiues,
H.I'. Munarok. — M.: IIpocsemenne, 2023-2024rr. — 144 c.

Ilnanupyemble pe3yabTaThl 00y4eHUsA

HporpaMMa obecneunBaeT JOCTHIKCHHUC (021 (591474:0)11170.€ PE3YyJIbTAaTOB OCBOCHU
O6paSOBaTeJIBHOI71 nporpaMmsbl OCHOBHOT'O 06H_[CFO 06p330BaHI/I$II

JAUYHOCMHblE:

1) chopMHUPOBAHHOCTH OTBETCTBEHHOTO OTHOILICHHUS K YUYCHHIO, TOTOBHOCTh M CIIOCOOHOCTH
0o0y4aromuxcsi K CaMOpPa3BUTHIO U CaMOOOpPa30BaHHIO Ha OCHOBE MOTHBALMU K OOYYEHUIO U
IIO3HAHUIO, BBIOOPY AajbHEWIIero oOpa3oBaHus Ha 0a3e OPUEHTUPOBKM B Mupe mnpodeccuil u
OpoQEeCCUOHATBHBIX ~ MPEANOYTEHUH,  OCO3HAHHOMY  IIOCTPOCHHIO  MHIUBUAYaJIbHOU
00pa30BaTeNIbHON TPAEKTOPHH C YYETOM YCTOHUMBBIX MTO3HABATEIIbHBIX UHTEPECOB;

2) c(hOpMHPOBAHHOCTh LEIIOCTHOIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAYKH U OOIIECTBEHHOH MPaKTHKH;

3) chopMHPOBAaHHOCTh KOMMYHHUKATHBHON KOMIIETEHTHOCTH B OOIIICHUU U COTPYIHUYCCTBE
CO CBEPCTHHUKAMH, CTApPIIMMU M MJIQAMIUMH, B 00pa3oBaTEIbHOM, OOIIECTBEHHO TOJIE3HOM,
y4eOHO-HCCIIeI0BaTEeNIbCKON, TBOPUECKON U IPYTUX BUJAX JESATEIbHOCTH,

4) ymMeHHe SICHO, TOYHO, IPAMOTHO W3JIaraTb CBOW MBICIH B YCTHOM M NMHUCHMEHHOW pEdH,
IIOHMMATh CMBICJI ITIOCTABJICHHOMN 3aJjauM, BBICTPAaWBaTh apryMEHTAlMsl, IPUBOAUTE NPUMEPHI U
KOHTIPUMEPBI;

5) mpencraBieHre 0 MaTeMaTHYECKON Hayke Kak cdepe 4eIOBEUECKOW NesTeNIbHOCTH, 00
JTanax e€ pa3BUTHA, O €€ 3HAUMMOCTH, JIJISl pa3BUTHS LIMBUIN3ALINN;

6) KpUTUYHOCTh  MBIIUICHHUS,  YMEHHE  PACHO3HATh  JIOTUYECKH  HEKOPPEKTHBIC
BBICKA3bIBaHUS, OTJINYATh TUIIOTE3Y OT (PAKTOB;

7) KpeaTUBHOCTh MBIIUICHHS, WHHUIMATABA, HAXOIYUBOCTh, AKTUBHOCTH MPH PEIICHUU
anreOpanvecKux 3ajadq,

8) yMeHHe  KOHTPOJHMPOBATH MpOLECC M  pe3ysbTaT y4eOHOH  MaTeMaTHYecKOil
JESATEIBHOCTH;

9) crocoOHOCTh K 3MOLMOHAIFHOMY BOCHPHUSTHIO MaTEMAaTHYECKMX OOBEKTOB, 3ajad,
peLICHUH, pacCyKACHUM.

Memanpedmemuble:

1) yMEHHE CaMOCTOSTENIPHO IUIAHUPOBATh aJbTEPHATHBHBIC MYTH IOCTHKCHHE LEICH,
OCO3HAaHHO BBIOMpaTh Hanbomee 3 (HeKTHUBHBIE CIOCOOBI pPeleHU y4eOHBIX U TTO3HABATEIbHBIX
3aj1a4;

2) yMEHHUE OCYLIECTBIISITH KOHTPOJb MO pe3ylbTaTaM M IO CHOCOOY NSHCTBHI Ha YpOBHE
NPOM3BOJILHOTO BHUMAHHUS M BHOCHTH HEOOXOIUMBIE KOPPEKTHBEI,



3) yMEHHUE a/IeKBaTHO OLICHMBATH MPABMIILHOCTH U JIM OIIMOOYHOCTH BBIIOJIHEHHS YYSOHOM
3a1a9u, €€ 00BEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOXXHOCTH €€ peIICHUS;

4) 0CO3HAaHHOE BJIAJICHUE JIOTMYCCKUMH ICUCTBHSAMHU ONpPEICNICHHs TOHITUH, 0000IIeHNS,
YCTaHOBJICHHS aHAJIOTHH, KJIacCH(UKAUK Ha OCHOBE CaMOCTOSTEIHHOTO BBHIOOpPA OCHOBAaHHMH U
KPHUTEPHUEB, YCTAHOBIICHHS POJIOBHUIOBBIX CBSI3EH;

5) yMeHHe yCTaHABIMBaTh MPUYMHHO-CICICTBEHHBIC CBSI3M; CTPOUTH  JIOTUYECKOE
paccyxJIeHHue, yMO3aKItoueHue (MHAYKTUBHOE, IETYKTUBHOE U 10 aHAJIOTHH) U BBIBOJIBL;

6) ymeHue co3naBarh, IPUMEHSITh U IPEOOPA30BHIBATH 3HAKOBO-CHMBOJIMYECKUE CPEICTBA,
MOJICJI ¥ CXEMBI JUTSI PeIICHHUs yU4eOHbIX U MO3HABATEIbHBIX 33/1a4;

7) yMEHUE OpraHM30BBIBATh Y4YEOHOE COTPYIHHYECTBO U COBMECTHYIO JEATECIBHOCTH C
YUUTENIEM U CBEPCTHUKAMH: OTPEACISTh IEeNH, pacrpeneieHne GyHKIUi 1 posiel y4acTHHKOB,
B3aUMOJICCTBUE M OOIIME CrOcoOBbl pabOThI, YMEHHE paboTaTh B TPYMIE: HAXOAUTh OOIIHe
peuieHusl U paspemarb KOH(IIMKTHI HAa OCHOBE COIVIACOBAaHMS TO3WIMH M ydeTa HHTEPECOB;
CJIyIIaTh MapTHEPa; (HOpPMYyITUPOBaTh, ApIYMEHTUPOBATH U OTCTAaUBaTh CBOE MHEHHE;

8) chopmupoBaHHOCTH y4eOHOM M OOIIENOIH30BATEIBCKON KOMIETEHTHOCTH B 00JaCTH
UCIIOJIb30BaHUS MH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TexHoJorui (MKT-komneTeHTHOCTH);

9) mepBoHaYaNbHBIC NPEACTABICHHUS OO0 HICIX M O METOJAaX MaTeMaTUKU Kak o0
YHHMBEPCAJILHOM SI3bIKE HAYKH U TEXHUKH, O CPEJICTBE MOJICIMPOBAHUS SIBJICHUI U TPOIIECCOB;

10) YMEHHE BUJETh MaTeMaTHYECKYIO 33/1a4y B KOHTEKCTE MPOOJIEMHON CUTyallud B
IPYTUX JUCHUTUIMHAX, B OKPYIKAIOIICH )KU3HU;

11) yYMEHHE HaXOAWUTh B Pa3IMYHBIX MCTOYHHMKAX MH(OpMANNio, HEOOXOAUMYIO JUIS
peLIeHUs] MaTeMaTH4ecKuX IMpoOJeM, W MPEACTaBIATh €€ B MOHSATHOW (opMme; MPUHHMAThH
pELICHHs B YCIOBUAX HEMOTHON M U30BITOUYHON, TOUHOM U BEPOSTHOCTHOM HH(pOpMAIHH;

12) yYMEHHE IOHMMAaTh W HCIHOJb30BaTh MAaTEMaTHYECKUE CPEACTBA HAIJISTHOCTH(
PHUCYHKH, YEPTEXHU, CXEMBI U JIp.) JUIS WILTIOCTPAIH, HHTEPIPETALNN, apryMEHTAllNH;

13) YMEHHE BBIJBUTATh TUIOTE3bl IPH pEIIeHHH Yy4YeOHBIX 3a7ad ¥ IOHHMATh
HEO0OXOMMOCTb UX MPOBEPKH;

14) YMEHHE TIPUMEHSTh WHIYKTHBHBIE W JCIyKTHBHBIC CIIOCOOBI pacCyXICHHIA,
BUJIETh PAa3IMUHBIC CTPATETHH PELICHU 3a/1a4;

15) NOHMMaHHE CYITHOCTH AJITOPUTMHYECKUX MPEINUCAaHUN U YMEHHE AeHCTBOBATh B
COOTBETCTBUH C MPEIOKEHHBIM allTOPUTMOM;

16) YMEHHE CaMOCTOSITEJIbHO CTAaBUTh II€NH, BBIOMpATh M CO3/aBaTh aJrOPUTMBI IS

pelIeHNs y9eOHBIX MATEMAaTUIECKUX MTPOOIIEM;

17) YyMEHHE TUIAaHUPOBATh M OCYIIECTBIATH JIEATENbHOCTh, HANpPABJICHHYIO Ha
pelleHre 3a71a4 UCCIIeI0BaTeNIbCKOT0 XapakTepa.

npeomemmbwle:

1) ymenre paboTaTh € MAaTEMAaTHUYECKHM TEKCTOM (CTPYKTYpUPOBAHUE, H3BJICUCHHE
HEoOX0oauMOM HH(pOpPMAIMK), TOYHO U TPaMOTHO BbIpakaThb CBOM MBICIM B YCTHOM U
MUCHbMEHHOW pPEYU.MPUMEHSSI MaTeMaTHYECKyl0 TEPMHUHOJOTHUI0O U CHUMBOJHKY, HCIOJIB30BaTh
pa3inuHbIe S3BIKM MaTEMAaTHKHU ( CIOBECHBIM, CUMBOIWYECKUH, rpaduueckuii), 000CHOBBIBATH
CY>KJIECHHUSI, POBOJUTH KJIacCU(DUKAIIHIO, TOKA3BIBATH MATEMATUYECKUE YTBEPIKICHUS;

2) BrajzicHne 0a30BOM MOHATUHHBIM arapaToM: UMETh MPEACTABICHUE O YKCIIC, BIaJICHUE
CHMBOJIBHBIM SI3BIKOM aJreOphl, 3HAHUE OHJIEMEHTApHBIX (YHKIIMOHAJIBHBIX 3aBUCHUMOCTEH,
dbopMupOBaHUE MPEACTABICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEalbHOM MHUpPE U O
pa3IMuYHBIX crmoco0ax HUX HU3Yy4eHHs, 00 OCOOEHHOCTAX BBIBOJOB M IPOTHO30B, HOCSIIMX
BEPOATHOCTHBIN XapakTep;



3) yMECHHE BBINIONHATh aidreOpanveckue MpeoOpa3oBaHMs PAMUOHAIBHBIX BBIPAXKCHUH,
OPUMEHATh MX JUISI pelieHHs Y4eOHBIX MaTeMaTHYeCKHMX 3a7ad M 3a/ad, BO3HHKAIOIIUX B
CMEXHBIX YYEOHBIX MTPEIMETAX;

4) yMeHHe TO0Jb30BaThCS MATEMAaTHUYECKUMH (GOPMYyJIaMH M CaMOCTOSITEIBHO COCTABIATH
(GopMyIIBI 3aBHCUMOCTEH MEXAy BEIMYMHAMHM HAa OCHOBE OOOOIIEHWS YaCTHBIX CIIy4acB H
IKCTIIEPUMEHTA;

5) yMeHue pemaTh JMHEHHBIC M KBaJpAaTHbIC YPAaBHEHHS W HEPAaBEHCTBA, a TaKXKe
NpUBOJMMBIE K HHUM YpaBHEHHs, HEPaBEHCTBA, CHCTEMBI; MPHUMEHATh Trpadudeckue
NpPECTaBICHUS Ul PEIICHUs] M HMCCIEIOBAHUS ypaBHEHHH, HEPAaBEHCTB, CUCTEM; NPHUMEHSTh
TIOJTYYCHHBIC YMEHUS JIJIsl pEIICHUS 3a/1a4 U3 MAaTEeMaTHKH, CMEXHBIX TPEJMETOB, IPAKTHUKH;

6) oBiajieHHe CHUCTEMOW (YHKIMOHAJIBHBIX MOHATHH, (YHKIMOHAIBHBIM SI3BIKOM U
CHMBOJIUKOW, YMEHHE CTPOHUTh Tpaduku (YHKIUHA, OMUCHIBATH MX CBOWCTBA, HCIIOJIb30BAThH
(GyHKIIOHATBHO-TpadMYeCKHe PEICTABICHUS IS ONTMCAHUS U aHAIN3a MaTeMaTHIeCKUX 33/1a4
U peaJIbHBIX 3aBUCUMOCTEH;

7) oBIIaJiecHHE OCHOBHBIMU CIIOCOOAMU MPEACTABIICHHS U aHAN3a CTATHCTUUECKUX JTaHHBIX;
YMEHHS peliaTh 3a7a4d Ha HaXOKACHUE YaCTOThl U BEPOATHOCTH CIy4YaiHbIX COOBITHIA;

8) yMeHue NpUMEHSTh U3yUYCHHBIC TOHATHUS, PE3YJIbTAThl U METOJIbI TP PEIICHHH 3ajay W3
Pa3NIMYHBIX pa3[eNoB Kypca, B TOM YHCJIE 3ajad, HE CBOISIIUXCA K HEMOCPEICTBEHHOMY
NPUMEHEHHIO N3BECTHBIX AITOPUTMOB.

PAIIMOHAJIBHBIE YN CJIA
OOyuaromuiicst HayYuTCs:

1 )moHrMaTh 0COOEHHOCTHU AECATUYHOW CUCTEMbI CUUCIICHUS;

2)BNIaAeTh NOHATHAMH, CBSI3aHHBIMHU C IEJIMMOCTBIO HaTypajbHBIX UUCE,

3)BbIpaXkaTh YKCiIa B SKBUBAJIEHTHOU (popme, BbIOMpasi Hanbosiee MoAX0IAIIyI0 B
3aBUCUMOCTH OT KOHKPETHON CUTYalluy;

4) cpaBHUBATh U YIOPSAIOYUBATH PallMOHAIILHBIEC YHCIIA;

5) BBINONHATH BBIYMCIEHUS C PAlMOHAJIBHBIMU YMCIIAMHU, COYETasl YCTHBIE U INCbMEHHBIE
IIPUEMBbI BBIYUCICHUN, TPUMEHEHUE KaIbKYJIATOpa;

OO0yuaromuiics MOIyYUT BO3MOKHOCTB!

6) IO3HAKOMUTHCS C O3UIIMOHHBIMHM CHCTEMaMU CUHCIICHHS C OCHOBAHUSMHU, OTJIMYHBIMH OT
10;

7)yriayOuTh U pa3BUTh MPEJICTABICHUS O HATYPAJIbHBIX YHUCIaX U CBOMCTBAX JETUMOCTH;
8) HayuUThCs UCTIOIB30BATH MPUEMBI, PALIMOHATU3UPYIOIINE BRIYUCICHHS, IPUOOPECTH
MPUBBIYKY KOHTPOJIUPOBATH BBIUMCIICHUS, BBIOUPAs MOIXOISAIINN 1)1 CUTYallUU CIOCO00.

JIENCTBUTEJILHBIE UNCJIA

OO0yJaromuiics Hay4YnuTCs:

1 )ucmoap30BaTh HaYaIBHBIC MPEJCTABICHUS O MHOXKECTBE JICHCTBUTEIIBHBIX YHCEIT;

2) Bazmets moHsATHEM KBaJPAaTHOTO KOPHS, TPUMEHSTH €TI0 B BBIYUCICHUIX

OOyyaronuiicst MOJIy4uT BOZMOKHOCTH!

3)pa3BuTh TMpEACTaBICHUE O YHUCJIE U YHUCIOBBIX CHCTEMaxX OT HaTypaldbHBIX [I0
JIEUCTBUTEIBHBIX YUCEN; O POJIU BBIYUCICHHUN B YEJIOBEYECKOM MPAKTHUKE;

4)pa3BUTh U YIIYyOUTh 3HAHMS O JIECATHUYHOW 3alHMCH JCUCTBUTENIBHBIX YHCEI
(mepuoauvecKre U HEMEePUOIUIECKHe Tpoon).



N3MEPEHUA, [IPUBJIMDKEHW A, OLEHKH

OO0yuaromuiicst Hay4YUTCS:

1)ucmonp30BaTh B X0/1€ PEILICHUS 33/1a4 JIEMEHTAPHbIC IPEACTaBICHHUS, CBI3aHHBIE C
NpUOJIMKEHHBIMY 3HAYEHUSIMH BEITMYWH.

OO0yuaromuiics NOIyYUT BO3MOKHOCTb!

2) IOHSTH, YTO YUCIIOBBIE TaHHBIE, KOTOPBIE HCIIONB3YIOTCS IS XapaKTePUCTUKHA O0BEKTOB
OKPY’KaIOIIET0 MUPA, SIBJISIOTCS IPEUMYIIIECTBEHHO NPUOIMKEHHBIMH, YTO 10 3aIHCH
NpUOIMKCHHBIX 3HAYSHHI, COZCPIKAMIMXCS B MHOOPMAIIHOHHBIX HCTOYHUKAX MOYKHO CY/IUTh
0 MOTPEUIHOCTH MPUOIINKEHHUS;

3) MOHSATH, YTO MOTPEITHOCTH PE3YJIbTaTa BEIYUCICHHUH JOKHA OBITH COM3MEpHMA C
HOTPEIIHOCTHIO UCXO/IHBIX TAaHHBIX

AJI'EBPAYECKUE BbIPAKEHU A

OOyuaromuiicst Hay4YHUTCS:

1)BrageTh MOHATUAMH «TOXKIECTBOY», KTOXKIECTBEHHbIE IPE0OPa30BaHUm», PEIIaTh 3a4a4H,
cozieprkaniie OyKBeHHbIE JaHHBIE, pad0TaTh C PopMyIamMu;

2)BBINOHATH MPEOOPA30BAHUSI BEIPAKECHUH, COIEPIKAIINX CTETICHHU C IIEIBIMH ITOKa3aTeIIIMU
U KBa/IpaTHbIE KOPHU;

3)BBINIONTHATH TOXKIECTBEHHBIE IPEOOPA30BAHMS PAIIMOHAIBHBIX BBHIPAKCHHH HA OCHOBE
IpaBUiI HaJ adredpanuyecKuMu 1poosMu

OO0yyatronuiicst MoJy4uT BO3MOXKHOCTb!

4)HayuyuTbCA BBIINOJIHATH MHOTOILIATOBBIE IPE0OPa30BaHus pallMOHAIBHBIX BBIPAXKECHUH,
NPUMEHSISI ITUPOKUNA HAOOp cr1oco0OB U MPUEMOB;

5)IpUMEHSTH TOX/AECTBEHHbIE TPe0Opa30BaHUs AJIs PELICHUS 3a/1a4 U3 Pa3IMYHbIX Pa3/IeiIoB

Kypca.

YPABHEHUA
OO0yuaromuiicst Hay4YUTCS:

1)pemiaTs KBapaTHBIE U JPOOHBIE PAllMOHAILHBIC YPABHEHUS C OJTHOUW MepeMEHHON

2) TOHMMATh YPAaBHEHUS KaK BOXKHEUIITYIO MAaTEMaTHICCKYIO MOJIEIh JIJT OIIMUCAHUS U
U3YYECHUS Pa3HOOOPAa3HBIX PEANbHBIX CUTYAllU, peliaTh TEKCTOBBIE 33/1a4u alreOpandyeckum
METOZOM

3) npuMeHATh TpadudecKue MPeACTaBICHUS IS UCCICTOBAHMS YPABHEHUIA

YYeHHK TOTYIUT BO3MOXKHOCTB:

4)oBnaieTh CHEIUAIBHBIMY PUEMAMU PEIICHHs YPAaBHEHUI, YBEPEHHO MPUMEHSTH arnmapar
YpaBHEHUH TS PEIICHUS pa3HOOOpa3HBIX 33]]a4 U3 MaTeMaTHUKH, CMEKHBIX TTPEIMETOB,
NPaKTUKA

5) npuMeHATh TpadUIecKue MPEACTABICHUS I UCCIICIOBAHMS YPABHEHHMA, COJIEPIKAIITIX
OykBeHHBIE KOO PUITUCHTEHI.

HEPABEHCTBA

OO0yJaromuiics Hay4YnuTCs:

1 )moHMMaTh ¥ IPUMEHATH TEPMUHOJIOTHIO U CUMBOJIMKY, CBA3aHHBIE C OTHOLLIEHUEM
HEpaBEHCTBA, CBOKMCTBA YMCIIOBBIX HEPABEHCTB;

2)pemiath JIMHEWHbIE HEPAaBEHCTBA C OJAHON MEPEMEHHON U UX CUCTEMBI

3) mpUMEHATH anmapaT HepaBeHCTBA I PEIICHUs 3a]a4 U3 Pa3IMuHbIX Pa3lesioB Kypca
OO0y4armuiicss TOJyYUT BO3MOKHOCTh HAYUUThCS:

4)pazHoo0Opa3HbIM MIPHEMaM JJ0OKa3aTeIbCTBA HEPABEHCTBA; YBEPEHHO MPUMEHSTH armnapar
HEPABEHCTB ISl pEIICHUs Pa3HOOOpa3HbIX MaTeMaTHUECKHX 3aj1ay U 3a7jad U3 CMEXHBIX
MPEAMETOB, MPAKTHKU;



S)IpUMEHSTh KOOPAMHATHYIO MIPSIMYIO JJIsI M300paKEHUSI MHOXKECTBA PEIICHUN THHEHHOTO
HEpaBEHCTBA.

OCHOBHBIE [NOHATUA,YNUCJIOBBIE ®YHKIIMN

OOyuaroruiics Hay4nuTCs:
1 )moHUMATP U UCTIONIE30BaTh (PYHKIIMOHAIBHBIC IOHATHS U S3bIK (TEPMUHBI, CAMBOJIMYECKHE
0003HAYCHHUS);

y=+x

. k
2) crpouts rpaduku QyHKumi y = — , ACCJIeI0BAaTh CBOMCTBA YHCIIOBBIX (DYHKIUIT

:
Ha OCHOBE M3yUYCHHS MOBEJICHHS UX IPaUKOB;

3)noHMMaTh PYHKIHMIO KaK BAXKHEHUIITYI0 MATEMAaTUYECKYIO MOJIEINb JUIsl OITMCAHUSI IPOLIECCOB
U SIBIICHUH OKPY’KAIOIIET0 MUPA, IPUMEHSTH ()yHKIIMOHAIBHBIN SI3BIK JUIS OTIMCAHUS U
UCCJIETOBaHMSI 3aBUCUMOCTEN MEXTy PU3NUECKIMH BETMYMHAMH.

O6yanOmHHCﬂ MOJIYy4YHUT BO3MOKHOCTb HAYYUTLCA:

4)1poBOUTH HCCIEA0BAHNUS, CBA3AHHbIE C U3YYEHHEM CBOMCTB (DYHKIIMH Ha OCHOBE
rpaMKOB U3YUEHHBIX (QYHKLUI

5)ucnonp3oBaTh GYHKIMOHAIbHBIE IPEICTABICHUS U CBOMCTBA (DYHKIMIA /I pellieHus
MaTeMaTHUYECKUX 3a/1a4 U3 pa3iIMYHbIX Pa3esoB Kypca.

OIIMCATEJIbBHAS CTATUCTUKA

OOyJarommuiicss Hay4uTCs UCIIOIB30BaTh MPOCTEHUINNE CIIOCOOBI IPEICTABIICHUS M aHAIN3a
CTaTUCTUYECKUX JaHHBIX.

O6yanOLHHfICH MMOJY4YHUT BO3MOXKXHOCTb HpI/IO6peCTI/I OIIBIT IMIPOBCACHUA Cﬂy‘laf/'lHLIX
OKCIICPUMEHTOB, B TOM YHCJIC C MIOMOINBIO KOMIIBIOTCPHOTO MOACIINPOBAHUA,
HUHTCPIIPETAlNU UX PE3YJILTATOB



Conepxanue 00y4eHust

I'masa 1. Paunonanbubie 1podm (23 yaca)

Pammonanenass  apoO6s.  OCHOBHOE  CBOMCTBO  JIpoOM,  COKpalieHWe  JIpoOei.

o K .
ToxnecTBeHHbIE TPe0OpPa30BaHUs PAIMOHAIBHBIX BeIpaKeHHH. DyHKIMSA y = — 1 e€ rpaduk.
X

Heab:  BbIpaboTaTh  yMEHHE  BBINOJMHATH  TOXKICGCTBEHHBIE  MPEOOpa30OBaHUS
palMOHABHBIX BBIPAKEHUH.

Tak kak AEUCTBUS C pallUOHATBHBIMH JIPOOSMH CYIIIECTBEHHBIM 00pa3oM ONMHUPAIOTCS HA
JEWCTBHUSI C MHOTOWICHAMH, TO B Hadaje TeMbl HEOOXOIMMO TMOBTOPUTH C OOYyYarOUTUMUCS
npeoOpa30BaHUsI IIEJIBIX BHIPAKCHHUH.

I'maBHOE MecTO B JaHHOW TeM€ 3aHUMAlOT AITOPUTMBI ACHCTBHIA ¢ IpOOSAMU. Yuamuecs
JOJKHBI MTOHUMATh, YTO CYMMY, Pa3HOCTb, MPOM3BEICHUE M YacTHOE ApoOel Bceraa MOXKHO
MpeACTaBuTh B BUje ApoOu. [Ipuobperaembie B JaHHON TeME YMEHHs BBINOJIHATH CIOXKEHUE,
BBIUUTAHUE, YMHOKCHHE U JICJICHUE IPOOEH SBISIOTCS OMOPHBIMU B TIPE0OpPa30BaHUSX APOOHBIX
BeIpakeHui. [ToaToMy UM cienyeT yaenuts ocoboe BHuManue. HemenecoodbpasHo mepexoauTh K
KOMOWHUPOBAHHBIM 33JaHUSIM Ha BCE JCHCTBUA C JApOOSMH Mpexzae, 4eM OyAyT YCBOCHBI
OCHOBHBIC QJITOPUTMBI. 3aJaHUs Ha BCE NEUCTBHUS C JAPOOSIMH HE JIOJDKHBI OBITh HW3JIUIIHE
TPOMO3JKUMU U TPYJAOEMKHUMHU.

[Ipn HaxoXJCHWM 3HAYCHWA APOOCH MArOTCs 3aJaHusl Ha BBIUMCICHUS C ITOMOIIBIO
KaJIbKYJIATOpa. B HaHHOM TeMe paclIuMpsIOTCS CBEIECHUS O CTATUCTUYECKUX XAPAKTEPUCTHUKAX.
Boautcs noHsTue cpefHEro TapMOHUYECKOTO Ps/IA MOJIOKUTEIBHBIX YUCEN.

N3ydeHne TeMbl 3aBepIIacTCsl pACCMOTPEHUEM CBOMCTB Tpaduka QyHKIIUN

K
y==.
X

I'naBa 2.KBaaparubie kopuu (19 yacos)

ITonatue 06 uMppanmoHaNbHBIX ynciax. OOImue cBeleHUs O JACUCTBUTEIbHBIX YHCIaX.
KBanparusiii kopeHb. [loHATHE 0 HAXOXKIEHUH TPUOIMKEHHOTO 3HAYEHUSI KBAJAPATHOTO KOPHSL.
CaoiicTBa KBajpaTHbIX KopHel. I[IpeoOpa3oBaHus BBIpaKEHUN, COJEPXKAIIUX KBaJIpaTHBIC
xopau. DyHKus y =+/x , €é cBolicTBa U rpaduK.

Ieab: cuctemMaTU3MpOBaTh CBEACHUS O PALMOHAJIBHBIX YUCIAX W JaTh MPEACTABICHUE
00 WppalMOHANBHBIX YHCIAX, PACIIMPUB TEM CaMbIM IMOHATHE O YHWCIE; BhIPAObOTaTh yMEHHUE
BBINOJIHATH NPe00pa3oBaHMs BEIPAXKEHUH, COIepKaIUX KBaIpaTHbIE KOPHHU.

B onmaHHOM Teme ywamuecs IOJy4alrOT HayajdbHOE MPEACTABIECHUE O MOHITHH
nercTBuTenbHOrO ymucia. C 3Tol 1enbio 00001at0TCsl U3BECTHBIE O0YYaIOIIUMCSI CBEJICHHS O
palMoHaNbHBIX 4YMchaax. [ BBeIeHUS MOHATHS UPPALUOHAIBHOIO YHCIA HCHOJIb3YETCs
MHTYUTUBHOE NPEJCTABICHUE O TOM, YTO KaXKIbli OTPE30K MMEET IJIMHY U MOTOMY Ka)KAOou
TOYKE KOOpJIMHATHOW TPSIMOM COOTBETCTBYeT HeKkoTopoe uwucio. IlokaspiBaeTcs, dYTO
CYILIECTBYIOT TOUKH, HE UMEIOLINE PAIMOHATBFHBIX abcIuCC.

[Ipu BBeneHUU MOHATHS KOPHS IOJIE3HO O3HAKOMUTH OOYYAIOUIUXCA C HAaXOXKICHHEM
KOPHEW ¢ IOMOIIbIO KaJIbKYJIATOPA.

OcCHOBHOE BHHMMAaHHUE YJENAETCS TMOHATHIO apHU(PMETHUYECKOTO KBAaAPAaTHOIO KOPHS U
CBOWCTBAM apH(PMETHYECKUX KBAJIpAaTHBIX KOpHEW. JlOKa3bIBAIOTCS TEOpEMBI O KOpHE U3

IPOM3BENCHUS U JPOOH, a TAKKE TOXKAECTBO +Va® =|a|, KOTOpBIE MNOJY4arOT NPUMEHEHHE B



npeoOpa3oBaHUsAX BBIPAKECHUH, COAEpXKAIIMX KBaapaTHble KopHH. CrenuanbHOe BHUMAaHHE
yaenseTcss 0CBOOOXKIEHUIO OT MPPALMOHAIIBHOCTH B 3HaAMeHarTese IpoOH B BBIPAXKEHUAX BHJIA

%, ﬁ. YMeHue npeoOpa3oBbIBATH  BBIPAKEHUs, COJEpKAallMe KOPHHM, 4YacTo
UCIIONIb3YETCSl KaK B CaMOM Kypce anreOpbl, Tak U B Kypcax I€OMETpHH, ajireOpbl M Hadal
aHanmu3a.

ITponomxkaercs pabora Mo pa3BUTUIO (PYHKLMOHAIBHBIX IPEACTABICHUN 00yYaroImuXcs.
PaccmarpuBarorcst GyHkims y=+/x , €€ cBoiictBa M rpaduk. Ilpu usydenmn QyHKumMu y=-/x ,
TIOKA3bIBAETCS e B3aUMOCBA3b ¢ ByHKImedl y = X2, e x >0.

I'masa 3. KBaagparusie ypaBHenus (21 gac)

KBanpatHoe ypaBHeHue. @opmysia KOpHEH KBaApaTHOTO YypaBHEHUdA. Pelienue
palMOHaNbHBIX ypaBHeHUH. PenieHue 3amad, NpUBOAAINMX K KBaJApaTHBIM YPaBHEHUSAM U
IIPOCTEHIINM PAllMOHAIbHBIM YPaBHEHUSM.

Heab: BbpaboTaTh yMEHHUS pellaTh KBaJpaTHbIC YpPaBHEHHS M IpPOCTEHIIMe
paloOHaIbHbIE YPAaBHEHUS U IPUMEHATH UX K PELLIECHUIO 3a1a4.

B Hauane TeMbl NPUBOIATCS NPUMEPHI PELICHMs] HEMOJHBIX KBAJPAaTHBIX YpPaBHEHH.
OTOT Marepuall cucTeMarusupyercs. PaccMaTpuBaroTCs anrOpuTMbl PELIEHMS]  HEIMOJIHBIX
KBaJIpaTHBIX YPAaBHEHUN Pa3IMuHOrO BHU/A.

OCHOBHOE BHUMAHHE ClelyeT yeInTh PEleHHI0 ypaBHEeHNH BUa ax> + bx + ¢ = 0, T1e,
a =0, c ucnosp3oBaHueM ¢opMmyibl KopHed. B naHHOW Teme yuammecs 3HAKOMSATCS C
dopmynamu Buera, BhIpaKaroIIMMHU CBsI3b MEXAYy KOPHSIMM KBaJpaTHOI'O YPABHEHUS MU €ro
kodpduuuentamu. OHM HUCHONB3YIOTCA B JajbHEWIIEM IpPH JI0Ka3aTEIbCTBE TEOPEMBI O
pa3I0KEHUH KBAJAPAaTHOIO TPEXUWIEHA HA JINHEHHBIE MHOXKUTEIIH.

VYuyamuecss oBIageBalOT CIOCOOOM peHIeHHs] JAPOOHBIX palMOHAIbHBIX YpaBHEHHH,
KOTOpPBIM COCTOMT B TOM, UTO PEIIEHUE TaKUX YpPaBHEHUM CBOAMTCA K PELICHUIO
COOTBETCTBYIOIIMX LIEJBIX YPABHEHUH C MMOCIIEIYIOMINUM UCKIIOYEHHEM TOCTOPOHHUX KOPHEH.

N3yueHne naHHOM TeMBI MMO3BOJSAET CYIIECTBEHHO PAaCIIMPHUTh amnmapar ypaBHEHUH,
MCIIOJIb3YEMBIX JIJISl PELICHUS TEKCTOBBIX 3a]1a4.

I'naBa 4. HepaBenctna (20 yacoB)

UucnoBble HEPABEHCTBA U UX CBOMCTBA. [I0WIeHHOE CIOKEHNE U YMHOXKEHUE YHCIIOBBIX
HepaBeHCTB. llorpemHocTs ¥ TOYHOCTH NpuOIMKeHUs. JIMHelWHble HepaBEeHCTBAa C OJHOU
MEPEMEHHOMN U UX CUCTEMBI.

Heab: o3HaKOMUTH 00y4YaIOIIUXCSI ¢ PUMEHEHHUEM HEPABEHCTB JJIS OLIEHKHM 3HAYEHHH
BBIpaXXEHU, BBIpabOTaTh YMEHHE pellaTh JIMHEHHbIE HEPABEHCTBA C OJHOW MEPEeMEHHON U HX
CUCTEMBI.

CBoifcTBa YMCIOBBIX HEPABEHCTB COCTABISIOT Ty 0a3y, HA KOTOPOH OCHOBAHO pELICHHE
JIMHEVHBIX HEPABEHCTB C OJHOM NEpEeMEHHOM. TeopeMbl O MOUJIEHHOM CIIOKEHUU U YMHO)KEHHUU
HEPaBEHCTB HAXOJAT NPUMEHEHHE IIPU BBINOJHEHUM IPOCTEUINUX YIPAKHEHUH Ha OLEHKY
BBIp@KEHUI MO MeToay TpaHull. BBonsarcs moHsTHs abcoiroTHO# [lorpemHocté M TOYHOCTH
NpUOIMKEHUS, OTHOCUTEIHHOHN IMTOTPEIIHOCTH.

YMeHHsT TNpPOBOAWTH JEAyKTUBHBIC PACCYKICHUs IIOJNy4aroT pa3BUTHE, Kak IIPU
JIOKa3aTeNbCTBAX YKA3aHHBIX TEOPEM, TAK M IIPY BBIIIOJHEHUHM YIPAKHEHUN HA JOKA3aTEIIbCTBA
HEPABEHCTB.

B cBA3M ¢ pemieHMEM JIMHEWHBIX HEPABEHCTB C OJHOW IIEPEMEHHOH JAeTCsl MOHATHE O
YUCIOBBIX IPOMEXKYTKAaX, BBOIATCA COOTBETCTBYIOIIME Ha3BaHMA U 00O3HAYCHMS.



PaccmoTpeHnio CuUCTEM HEpPAaBEHCTB C OJHOW IMEPEMEHHOM IPEIUIECTBYET O3HAKOMIICHHE
00y4aroIuXcs ¢ MOHATHIMU IEPECEUEHUsI U 00bETNHEHUS MHOKECTB.

[Ipn pemeHunm HEPAaBEHCTB HCHOJIB3YIOTCS CBOWCTBA PABHOCUIIBHBIX HEPABEHCTB,
KOTOpPbIE Pa3bsACHIIOTCS HAa KOHKPETHhIX mpuMepax. Ocoboe BHUMaHHE CIELYeT YIEIHUTh
0TpaboTKe YMEHHs pemarh NpocTeiine HepaBeHCTBa BHIa ax>h, ax <b, oCTaHOBHBIIWCH
crenuanbHO Ha cityyae, koraa, a<0.

B a0l TeMe paccMaTpuUBacTCs TAKKE PEILICHME CUCTEM JABYX JIMHEWHBIX HEPAaBEHCTB C
OJIHOM IIEPEMEHHOM, B YaCTHOCTU TaKUX, KOTOPBIEC 3alIUCAHbI B BUJIEC JBOMHBIX HEPABEHCTB.

I'naBa 5. Ctenenb ¢ 1eJibIM noka3zaresjeM. JiaeMeHThl cTaTucTuku(11 yacon)

Cremnenp ¢ 1eNbIM TIOKa3zaresieM U ee cBoicTBa. CTtaHmapTHBIA BUI unciia. HadanmbHbie
CBEJICHUS 00 OpraHW3alliid CTATUCTUYECKUX UCCIICTOBAHMM.

Iean: BbIpaboOTaTh YMEHHE MPUMEHSTH CBOMCTBA CTENECHHM C IICJIBIM ITOKa3aTelieM B
BBIUMCJICHUSIX U TPeoOpa3oBaHUAX, CHOPMHUPOBATH HaYalbHbIE MpEACTaBIeHUs O cOope u
CPYNIUPOBKE CTATUCTUUECKUX JAHHBIX, UX HATJSJHON UHTEPIIPETALlUU.

B »a1oit TemMe QopmynupyroTcs CBOWCTBAa CTENEHUM C IIeNbIM MoKa3aTeneMm. Meron
JIOKa3aTelibcTBa ATHUX CBONCTB TIOKa3bIBA€TCA Ha MpPUMEPE YMHOXKEHUS CTENeHeH ¢
O/IMHAKOBBIMU OCHOBaHHMSMHU. JlaeTcsi MOHATHE O 3alkCH YWcia B CTAaHJAPTHOM BHJE.
[IpuBoasTCS TpUMEPHl MCTOIB30BAHUS TAKOHW 3amucH B (U3HMKE, TEXHUKE U JPYTHX 00JaCTAX
3HAHHH.

VYyamuecs moJiy4arOT HadajdbHBIC MPEJICTABICHUS 00 OpraHU3AlMH CTAaTUCTHYCCKUX
ucciaeaoBanuii. OHM 3HAKOMSTCSA C TOHATHSIMHU T€HEPAJIbHOW MW BHIOOPOYHON COBOKYITHOCTH.
[TpuBoasATCS TpUMEpHl MPEICTABICHUS CTATUCTUYECKUX HAHHBIX B BUJIEC TaOJUIl YacTOT U
OTHOCHUTENbHBIX 4acTOT. OO0yuaronmmcs mpeiararoTces 3aaHus Ha HaXOXkJICHHWE MO TabmuIe
YaCTOT TAKMX CTATUCTUYECKUX XapPaKTEPHUCTUK, KaK cpelHee apupMeTHIecKoe, Moja, pa3max.
PaccmarpuBaeTcst BOMPOC O HATNISATHOW WHTEPIPETAIIMA CTATUCTHYECKON HH(OpMAIIHH.
N3BecTHBIE 00yYarOmMMUMCs CIIOCOOBI HATJISTHOTO MPEICTABICHUS CTATUCTUYECKUX MTaHHBIX C
MTOMOIIIBIO CTOJIOYATHIX W KPYTOBBIX JUATPAMM PACIIUPSIOTCS 32 CUET BBEJACHUS TAKUX MMOHSATHH,
Kak MOJUMIOH U TUCTOTpaMMa.

6.I1oBTopenue (8 yacon)
ILeas: [ToBTopenue, 0000IIEeHNE U CUCTEMAaTU3aLUs 3HAHUHM, YMEHUH U HaBBIKOB 3a KypC
anreOpsI § Kiacca.
KonTpoJbHbie padoTsl
Kontponbnas padora Ne 1 «Panuonanbsabie BbipaxeHus. Cli0KeHHEe U BBIUUTaHUE IpoOeii»
Kontponbnas pabota Ne 2 «IIpousBenenue u yactHoe apoOeii»
Kontponbhas padota Ne 3 «KBagpatHbie KOpHNY
Kontponbnas pabota Ne 4 «IIpumeHenne cBOMCTB apupMETHIECKOTO KBaIPATHOTO KOPHSD)
Kontponbhas padota Ne 5 «KBagpatHbie ypaBHEHUSD»
Kontponbnas padota Ne 6 «/[poOHbIe pariioHaIbHbIE YPaBHEHUS
KonTponbnas pabota Ne 7 «HucnoBble HEpaBEHCTBA M UX CBOMCTBa»
KonTponpHas padora Ne 8 «HepaBeHCTBa ¢ 0JTHOM MEpEMEHHON U X CUCTEMBD)
KonTponbras padota Ne 9 «CreneHb ¢ meIbIM MTOKa3aTeaeM»
Hrorosast koHTpoipHas padora Ne 10



Tabanna TeMaTHYEeCKOro pacnpeiejeHusi KOJIM4eCTBAa YacoOB:

No Paznennl, TeMbl KomuuectBo
o\ 4acoB
I'naBa |.PauuonanbHblie 1podu 23
1 | PanuonanbpHble ApoOU U UX CBOMCTBA S)
2 | CyMMa u pa3HOCTh JIpobeit 7
3 | [IpousBenenue u yacTHOE Apobeii 11
I'nasa Il. KBagpaTHble KOpHU 19
4 | JlelicTBUTEIBHBIC YUCITA 2
5 | Apudmernueckuil KBaipaTHbIH KOPEHb 5
6 | CpoiicTBa apupMETUYECKOTO KBAJAPATHOTO KOPHS 4
7 | llpumenenue cBOMCTB apu(PMETHIECKOTO KBAIPATHOTO 8
KOpHS
I'nasa |1l. KBagpaTHble ypaBHeHus1 21
8 | KBagpaTtHoe ypaBHEHHE U €r0 KOPHU 11
9 | JpobHble panoHaIbHBIE YPABHEHUS 10
I'nasa IV. HepaBencrBa 20
10 | YnucrmoBble HEpAaBEHCTBA U UX CBOMCTBA 9
11 | HepaBeHcTBa Cc OHON NEPEMEHHOM U UX CUCTEMBI 11
I'naBa V. CreneHb ¢ neabIM oKa3areJsjieM. JjeMeHThI 11
CTATHCTHKH
IloBTOpEHHE 8
Bcero 102




3. KanenmapHo- Temarnueckoe mianupoBanue. Anredpa, 8 kimace, 3 gaca B Hezenmto, Bcero 102 gaca

®opMbl, THIIBI

Cpoxu npoBeeHust

Homep HaumeHoBaHue
. OcHOBHOE coJiep:KaHne U BUABI AeATEJIbHOCTH Y4aINXCsl
ypoka HU3y4aeMoi TeMbl
KOHTpO.JI3 110 IJIany | no Gakry
[ToBTOpenue - 3 yaca
1 [ToBTOpEHME
2 [ToBTOpeHue
3 [ToBTOpenue
I'nasa |. Panmonansubie 1pobu — 23 gaca
4(1) |PanumoHanbHBIC DopMynUpOBKa MOHATUS «PAIMOHATBHOE BBIPAKEHUE», YMETh paziuvaTh
Bzaumuebli
BBIPKEHUSI. TeJTBIE W IPOOHBIE BRIPAKCHHSI, HAXOUTh 3HAYCHUE IPOOH.
KOHTPOITh
5(2) |PamumonanbHbIe APOOH. YMeTh HaXOAUTh MPU KaKUX 3HAYCHUSIX TEPEMEHHON NMEET CMBICIT
paIMoHaIbHOE BEIPAXKEHUE, TOMYCTUMbBIC 3HAYCHHSI IICPEMEHHON B PpoHTaNEHEIH
KOHTPOJIb.
BBIpaXXEHUH, 00J1aCTh OnpeieneHus (pyHKIUn P
CamocTosaTenbHas
pabota
6(3) |OcHOBHOE CBOWCTBO DopMyIMpOBaTh OCHOBHOE CBOMCTBO PAIIMOHAIBLHON APOOH U MPUMEHSTH|MaTeMaTHYeCKUui
IpoOH. ero ais mpeobpazoBanus Apodeit IIUKTAHT
7(4) |Coxpamierue apo0Oeii. 3HAaTh QJITOPUTM COKpAIIEHUS JapoOH, YMeTh NPHUMEHATH ero mnpu|CamMocTosSTeIbHAS

BBIITOJIHCHHUH 3a1aHUs

paborta




8(5) |Coxkpamienue apobeii. YMeTh NpUBOIUTH APOOH K ONPEIeTICHHOMY 3HAMEHATEIIIO, CamocrosiTenpHas
c(hOopMyJIUPOBATh AJITOPUTM ITOTO ACHCTBUSL, YMETh IPUMEHSTH €TO0. pabora
9(6) |Cnoxenue u BblUUTAaHUE|BBIMOMHATE CIOXKEHUE APOOEH C OJMHAKOBHIMH 3HAMEHATENSIMH, yMETh|B3auMHbIi
qpobeit ¢ OJUMHAKOBBIMM|(OPMYIUPOBATH AITOPUTM JEHCTBUNA U NMPUMEHSATH €r0 KOHTPOJIb.
3HAMEHATEISIMU.
JnnakTudeckue
MaTepuaibl
10(7) |Bpruuranue W ciokeHue|BBIMONHATE — CIOKEHHE ApPOOEH ¢  OJMHAKOBBIMU  3HAMEHATEIISIMHU, VMBI Ty &b HbTiT
Ipobeil ¢ OJMHAKOBBIMH |ONPEACIUTH AITOPUTM AEUCTBUNA, YMETh IPUMEHSTDH €r0 KOHTPOJTH
3HAMEHATEISIMU. TectupoBane
11(8) |CnoxeHue v BoIYMTaHHE |BBIMONHATE ClOXKEHHE Opo0eil ¢ pa3sHbIMU 3HAMEHATEISIMU, ONPEACTHTH|BianMubIii
npobeit ¢ pa3HBIMU JITOPUTM JEUCTBUM, yMETh IPUMEHSTH €T0 KOHTPOIIb.
SHaAMCHATCILIMHU. Maremarnueckuit
JUKTAHT
12(9) |Bwruuranue u cioxkeHue |BBIMONHATE CloXeHHE Opo0eil ¢ pa3HbIMU 3HAMEHATEISIMH, ONpPEACTHTh|B3anMHbIi
npobeit ¢ pa3HBIMU QJITOPUTM JIEUCTBUMN, YMETh IPUMEHSATD €TI0 KOHTPOJIb.
3HAMCHATEISIMU. JnnakTuyeckue
MaTepuaibl
13(10) |CnoxxeHue u BoIYMTaHUE |BBIMOTHSITH CIIOKEHHUE M BBIYUTAHUE IPOOCH ¢ pa3sHbIMU 3HAMEHATeNsIMH, | IHANBU Ty aIbHBIH
Tpo0ei. XOpOILIO  3HAaTh  AJNTOPUTM  JICWCTBUM,  BBINOJHATH  PA3JIMYHBIEC [KOHTPOJIb.
IpeoOpa30BaHUs PALMOHAIBHBIX BBIPAKEHUH
TectupoBanue
14(11) |CnoxxeHue u BbIYMTaHHWE |BBIMOMHATH pa3iudHBIE MPEOOPa30BaHUS PAMOHAIBHBIX BBIPOKCHHH,| DPOHTATBHBIIH
Ipobeit. JI0Ka3bIBaTh TOXK/IECTBA, IPUMEHSS IMPOKUI HA0Op CIOCOOOB U MPUEMOB  |KOHTPOJIb.
JnnakTuyeckue

MaTepuaibl




15(12) |Kommponavnas paboma WuauBuyanbHbIH
Nel. KOHTPOJIb.
16(13) |YMHOXeHue apoOeii. BoinonHsaTe yMHOXkEHHE apo0eH, ONpeaeauTh alropuT™M AeucTBUs, ymMeTh|DpoHTambHbIN
IPUMEHSTh €ro oIpoc
17(14) |Bo3sBenenue qpobu B BoinonHsATe BO3BeneHUE JpoOM B CTENEHb, ONPENEIUTb alropuTm|B3anMHblii
CTEIIEHb. NeUCTBUS, yMETh IPUMEHSTH €r0. KOHTPOJIb.
Maremarnueckuit
JUKTAHT
18(15) |YMHOxeHue npooeii. BremmonHATE  yMHOXKEHHE — Jpo0Oeil,  pasnuuHble  npeoOpazoBaHus|PpOHTATBHBIHN
palOHaIbHBIX BBIPAXKEHUN KOHTPOJIb.
JunakTuyeckue
MaTepHabl
19(16) |Hdenenue apobeii. BemmonHsaTe aenenune apoOei, ONMpenenuTh alroOpuTM JEHCTBUA, yMeTh|CamocTosiTeapHas
MIPUMEHSITD €TO. pabora
2017) |[enenue npobeii. BrimonnsaTe nenenue npobeit, pa3inuuHbie Mpeodpa3oBaHus palluOHATbHBIX DpoHTATBHBI
BBIPAYKEHUI. KOHTPOJTb.
TecTtupoBanue
21(18) |IIpeobOpa3oBaHme BbINOnMHATE Cl10KEHNE, BHIYUTAHUE, YMHOXKEHUE U JCIICHUE palliOHaIbHBIX | DPOHTAIBHBIN
paloHaIbHBIX npobeil, MHOromiaroBple NpeoOpa3OBaHUsl PALMOHAIBHBIX BBIPAKEHUMH,|KOHTPOJIb.
BBIPAKCHU. MPUMEHSIS IIUPOKUI HaOOp cr1oco00B U MPUEMOB [IpakTnueckas
paborta
22(19) [IIpeoGpazoBanre BrImoHsATE cloKeHre, BRIYUTaHUE, YMHOKEHUE U JCJICHHE palliOHATBHBIX | DPOHTATBHBII
palnoHAIBHBIX npoOel, MHOromaroBble MpeoOpa30BaHMs PALMOHAIBHBIX BbIPAXKEHUH,| KOHTPOJIb.




BBIPAKCHU. MIPUMEHSIS IIUPOKUIA HaOOp croco00B U MPUEMOB [IpakTnueckas
pabota
23(20) [IIpeobpazoBanue BrimonHsaTE coKeHne, BRIYUTaHUE, YMHOKEHHUE U JCJICHHE palliOHATBHBIX | CaMOKOHTPOIh
paloHaIbHBIX npobeif, MHOromaroBble MpeoOpa3oBaHUs PALMOHAIBHBIX BbIpakeHUH,|CamocTosTenbHas
BBIPAXKCHHI. IPUMEHSS IUPOKUNA HAOOP CrIOCOOOB U MPHUEMOB pabora
k (v
24(21) ®wmmmy=;nee dopMynupoBaHHe onpeaesieHus GyHKIM 00paTHOM ST —
rpadu. IPONOPIUOHATIBHOCTU Y=K/X, Iie K He paBHO 0, U yMETb CTPOUTH €€ KOHTPOJTb.
rpa¢uk, 3alIOMHHUTD OINpeIeIeHue TuIepOoIIbl, IOHUMATh U UCTIOIb30BaTh TIHAaKTHYeCKIE
(yHKIIMOHATIEHBIC TTOHSITHSI U S3bIK (TEPMUHBI, CHMBOJIMYECKUE MaTepHaIBI
0003HaYeHHUs);
k o VN
25(22) OyHKUHS Y = “uee 3HaTh cBOWCTBAa (YHKIMH y=K/X, rne K He paBHO 0, u ymMeTb cTpouth ee|CaMOKOHTPOJIb
rpadux, CamocTosaTenbHas
rpadux.
pabora
26(23) |Kommponvnas paboma WHauBuAyaIbHbIH
Ne2. KOHTPOJIb.
I'maBa |l. KBaapaTtnbie kopHu — 19 yac.
27(1) |PammonanbHbIC YKCIA. [IpuBOIUTE MpUMEpPHI PallMOHANBHBIX YHCEIl, CPABHUBATDH U Bzaumnbiit
YHOPSA0YNBATH PAIlUOHATILHBIC YHCIIA KOHTPOJIb.
JmgakTHaecKue
MaTepHabl
28(2) |Uppauuonasnbhbie yncia. |[IpHBOAMTH IpUMEPHI pallMOHAIBHBIX U UPPALMOHATIBHBIX YHCET, CaMOKOHTPOJTb
CpaBHUBATh YHUCIIA CamocrosTenpHast

paborta




29(3) |KBaapaTHbIC KOPHH. Brnagets moHATHEM KBaApaTHOTO, HAXOIUTh 3HAYCHUS apU(PMETHICCKAX | B3anMHBI
KBaJIpaTHBIX KOPHEH KOHTPOIb.
MareMaTHaecKuit
JIUKTaHT
30(4) |Apudmerrueckuit HaxomuTh 3Ha4YeHUS apuPMETHUSCKUX KBAJAPATHBIX KOPHEH, MOIB3YICh ST —
KBaJIPaTHBIH KOPCHb. TabJIMLEH KBaAPATHBIX KOPHEH, ONPE/IEIIATh CMBICII BBIPAXKCHHS, CTOAILLETO | OHTPOTB
10JT KOPHEM KBaIPATHBIM, HAXOAWTh 3HAUCHUE TICPEMEHHOM TlHnaKTHICCKHE
MaTepraIbl
31(5) |YpaBhenue x* =a. CdhopmynupoBaTh alNropuT™ peuieHNs ypaBHEHUS, YMETh T'paduuecKu B3anmHblii
OTIPECIIATh YHCIIO KOPHEH YpaBHEHHSI, PEIIaTh YPaBHEHUS JJAHHOTO THITA |KOHTPOJIb.
JunakTuyeckue
MaTepUaIbl
32(6) |Ypasuenme x* =a. Pemath ypaBHEHHSI, OTIPEICIIATH CMBICI BBIPAKCHHIA, HAXOAUTh OpoHTATBHBIH
pHOJIMIKEHHOE 3HAUYCHHE KBAJPATHOTO KOPHS KOHTPOJIb
CamocrosTeapHas
pabota
33(7) OyHKIUA Y = Jxuee Crtpouts rpadux GyHKINH Y = Jx , bopMymupoBaTh cBoiicTBa hyHKIMHK, |B3anMHBIH
rpauk. MOHMMATh U UCTIOJIB30BaTh QYHKIIMOHAIbHbIE HOHSTHS U A3bIK (TepMunb, |KOHTPOIb.
CUMBOJINUECKHE 0003HAYEHHUS); Marematuieckuii
JIUKTaHT
34(8) |Dymkmms y =+/x 1 ee Crpourts rpaduk GyHKIHE Y = /X , 3HATH CBOICTBA DyHKIMH, Bsanmusrii
rpadK. } KOHTPOJIb.
HCCIIeIOBaTh CBOMCTBA()YHKIIMN HA OCHOBE M3YUYCHHS ITOBEJCHUS HX JIMIaKTHIECKUE
rpaduKoB; MaTepHabl
35(9) |KBagparHbliii KOpeHb U3 |J[OKa3bIBaTh TEOPEMBI O KOPHE M3 MTPOM3BEACHUS U APOOH, IPUMEHATH UX B |B3auMHBIi

KOHTPOJIb.




MPOU3BENICHUA U IPOOH.  |MpeoOpa3oBaHUU BhIPAKESHUM Marematuueckui
JUKTAHT
36(10) |KBamparHblit kopeHb 3  |[IpuMeHSATH TEOPEMBI O KOPHE U3 TIPOU3BEACHUS U IpO0OH B OpoHTAIBHBIN
NPOM3BEACHUS U Ipodu  |1peoOpa30BaHUM BBIPAKECHUN KOHTPOJIb
TectupoBanue
37(11) |KBampatHblii kKopeHb U3 |/loka3bIBaTh TEOPEMBI O KBaJPATHOM KOPHE U3 CTEIICHH, IPUMEHSATh UX B (DpOHTAIBHBIN
CTEIECHH. peoOpa30BaHUU BbIpaXKEHUI KOHTPOJIb
CamocrosiTenbHas
pabora
3.12 Koumponvnas paboma NHauBuyanbHBINA
Nes. KOHTPOJIb.
39(13) |BeiHeceHne MHOXKUTENS — |BBIHOCHTH MHOXKHTEIb 33 3HAK KOPHSI M BHOCHTh MHOXKUTEJb 110]] 3HAK @OpoHTaNbHBIN
U3-TI0J] 3HaKa KOPHS. KOpHS oTpoc
40(14) |BHeceHHne MHOXKHUTENS MO/ | BBIHOCHTH MHOKHTEIb 3 3HAK KOPHS M BHOCHTh MHOXKUTEJB T10]] 3HAK B3anmHbIit
3HAK KOpHS. KOpHS KOHTPOJIb.
Marematuueckuit
JTUKTAHT
41(15) |IIpeobpa3oBanue CdopmymnupoBaTs anroput™ npeodpasoBaHMs BHIPOKCHHH, COTCPKAMMX  |gaayin e o
BBIPA)KEHUI, coJlepKallluX |KBaJApaTHbIE KOPHHU, HCIIOJIb3YsI TEOPEMBI O KOPHE U3 IPOU3BEICHUS U KOHTPOJTH
KBaJpaTHbIE KOPHHU. IpoOu, yMETh IPUMEHSThH €TO. CaAMOCTOSITETbHAS
paborta
42(16) |I[IpeoOpa3oBanue Hcnonp3oBath GOpMyITBl COKPAIIEHHOTO YMHOXESHHS TIPU TIPe00pa30BaHUH C
. . aMOKOHTPOJIb
BBIPa)KEHUI, CoJlepKallluX |BBIPAKEHUH, COAEPKALINX KBaAPAaTHbIE KOPHU P
TectupoBanue

KBaJIpaTHbIE KOPHHU.




43(17) |IIpeobpa3oBanue CdhopMyIupoBaTh aIrOPUTM OCBOOOKICHHS OT HPPAI[HOHAILHOCTH B BiauMHBIi
BBIPa)XEHUI, collepKallluX [3HAMEHATENIAX IpOOU, yMETh IPUMEHSATh €rO. KOHTPOJIb.
KBaJIpaTHLIC KOpHHU. Maremartnueckuit

JTUKTaHT

44(18) |I[IpeoOpa3oBanue YMeTh 0cBOOOXKAATHCSA OT UPPALMOHAIIBHOCTH B 3HAMEHATEJIE B3aumnsiii
BBIPAXKEHMI, COIEPIKAIINX KOHTPOJIb.
KBaJIpaTHbIE KOPHHU. CamocTosTenbHas

pabota

45(19) |Koumponvnas paboma WNHauBu Ty anbHBINA
Ned. KOHTPOJIb.

I'naBa Ill. KBagpatusie ypaBHenus — 21 yac

46(1) |OmpeneneHue 3HaTh onpeziesieHre KBaJpaTHOIO ypaBHEHHUs, peIIaTh KBaJApaTHbIE @OpoHTaNbHBIN
KBaJPaTHOTO YPaBHEHUS. |ypaBHEHUS oTpoc

47(2) |Henonusie kBaapatHbie  |ChopMyaHpOBaTh ONPEIEICHUE U AITOPUTM PELICHHS HETIOTHBIX B3anmHbIit
ypaBHEHHUS. KBaJ[paTHBIX YPAaBHEHMs], PELIATh HETIOJIHbIE KBAaJpaTHbIC YPABHEHUS KOHTPOJIb.

CamocTrodarenbHas
pabota

48(3) |Pemienue KBagpaTHBIX Pewrats kBagpaTHbIe ypaBHEHUS, IOHUMATh YPABHEHUS KaK BaKHEHIIyl0 |B3anMHubli
yYpaBHEHHI BBIJICJICHUEM —|MaTEeMaTHYECKYIO MOJEIb JUI OIIMCAHUS U U3yUeHHsI pa3HOOOpa3HbIX KOHTPOJIb.
KBaJipaTa JBy4JIcHa. peaIbHBIX CUTYALIU, pelaTh 3a/1a4u C IPUMEHEHUEM KBaJApPaTHBIX JunakTuaeckue

ypaBHEHUH MaTEPUAIIBI

49(4) |Pemienue KBaJpaTHBIX CdopmynupoBaTh alTOPUTM pELICHUS KBaJAPaTHOIO YPaBHEHUS, BranMHbIi
ypaBHEHMI 10 (popMyJie  |UCCIe0BaTh KBAaIPATHOE ypaBHEHHE IO AUCKPUMHUHAHTY U KOHTPOJTH

D.

kod(durmenTaM, 3aOMHATH (POPMYITy KOPHEH KBaIpaTHOTO YPAaBHEHHS

CamMocTosTepHas




paborta

50(5) |Pemienue KBagpaTHBIX CdopmynupoBaTh aITOPUTM PELICHUS HEMOJIHOTO KBAJAPaTHOTO BlanMHbIi
ypaBHEHUH 10 popMysie  |ypaBHEHHUs, 3aIOMHUTH (POPMYJy KOPHEH KBaJApaTHOTO YpaBHEHUS KOHTPOJTH
D1. TecTupoBanue
51(6) |Pemenwue 3anau c Pemiate TekCTOBBIE 3a/1a4H, UCIIOJIb3YsI B KaUECTBE ajareOpandeckomn BiauMubrii
MIOMOMUIbIO KBaJIpaTHbBIX MO/IENIU KBAJPATHbIE YPABHEHUSI KOHTPOJIb.
YpaBHCHHUHU. CamocrosiTenpHas
pabota
52(7) |Pemenwue 3amau c PemaTth TekCTOBBIE 3a/1a4u, UCTIONB3Ys B KAUECTBE alNredpandeckoi B3anmuslit
MOMOIUIbIO KBaJIPaTHBIX MO/IENIU KBaJ[paTHbIE YpaBHEHUS KOHTPOJIb.
YpaBHEHUU. JunakTuyeckue
MaTepHuabl
53(8) |Teopema Buera. CdopMynupoBaTh aaTOPUTM PEIICHUS KBAIPATHBIX YPABHEHHM C Bzaumuebli
NOMOILBIO TeopeMbl Buera KOHTPOJIb.
CamocrosiTenbHas
pabota
54(9) |Teopema Buera. Haxomuts moadopomM KOpHU KBaJIpaTHOTO ypaBHEHUS, HCTIONB3YsI TeopeMy |B3anMHbIii
Buera KOHTPOJIb.
JmgakTHaeckue

MaTepHuabl




55(10)

Pemenne kBagpaTHbIX

Pemars KBAaApPaTHBIC YpPaBHCHMS, pCIIATh TCKCTOBBLIC 3aJa4u, UCII0JIb3YA B

. . ['pynnoBoit
YPaBHEHUH. KayecTBe ajire0pandyeckoil Mo/IeI KBaIpaTHbIE YpaBHEHNUS,
KOHTPOJIb.
JngakTudeckue
MaTepHabl

56(11) |Kommponvhas paboma WuauBuyanbHbIH
Nos. KOHTPOJIb.

57(12) |Pemenue npoOHBIX CdhopmynupoBaTh alNropuT™ perieHus APOOHBIX parlMOHATBHBIX I'pynnosoit
panroHaIbHBIX YpaBHEHHIA, CBOJIS pEIICHHE TAKUX YPAaBHEHHUN K PELICHUIO JIMHEHHBIX U |KOHTPOIIb.
YpaBHEHHI. KBaJ[PaTHBIX YPaBHEHHUH € TIOCIIEIYIONINM UCKITFOYEHUEM MTOCTOPOHHUX CamocrosiTenpHast

KOpHei pabora

58(13) |Pemienue mpoOHBIX Pemrate 1poOHBIE palioHAIEHBIC YPAaBHEHHUS, CBOIS PEIICHHE TaKUX @OpoHTANBHBIN
paIroHaIHHBIX YpaBHEHHI K PEIICHHUIO JJMHEHHBIX U KBaJPAaTHBIX YPAaBHEHHI C KOHTPOITb.
YPaBHEHMH. HOCJIEIYIOIUM UCKITIOYEHHUEM ITOCTOPOHHUX KOpHEH CamocrosTenbHas

pabora

59(14) |Pemenue npoOHBIX Pemate 1poGHBIE paliiOHaIbHBIE YPaBHEHHUS], CBOS pEIlIEHHE TaKuX WNHnuBuayanbHbli
palrOHAIBHBIX YPaBHEHMH K PELICHUIO JTUHEHHBIX U KBaJPaTHBIX YPAaBHEHH C KOHTPOJIb.
YpaBHEHHH. MOCTIEeIYIOIIUM HCKIIFOYEeHUEM TTOCTOPOHHHUX KOpHEH TectupoBanue

60(15) |Pemienue apoOHBIX Pemath npoOHBIE pallMOHANbHBIE YPaBHEHHsI, CBOS PEIICHUE TaKUX I'pynmosoit
panroHaIBHBIX YPaBHEHHI K PELICHUIO JTMHEHHBIX U KBAJPAaTHBIX YPAaBHEHHI C KOHTPOJIb.
YpaBHEHHH. MOCTIeIYIOIIUM HCKIIIOYEHUEM TTOCTOPOHHHUX KOPHEH CamocrosTenbHas

paborta

61(16) |Pemenue 3agau c AJITOPHUTM PENICHNS TSKCTOBBIX 3a/1a4 Ha JIBIKCHHE. PeIIaTh TEKCTOBBIC oo o
MOMOIIBIO PALIMOHANBHBIX |337a4YM, UCTIOIB3YS B KAUECTBE allre0pandeckoil MOIeH JpOOHbIe KOHTPOJTH

YpPaBHEHUM.

YpaBHECHUS

CamMocTosTepHas




paborta

62(17) |Pemienwue 3amgau ¢ AJNTOPUTM pEIICHHs TEKCTOBBIX 33/1a4y Ha paboTy. PemaTs TekcTOBBIE ®poHTATBHBIN
MOMOMUIbIO PALIMOHAJIBHBIX |3a]1a4M, UCIIOJIB3YS B KaUECTBE ajre0pandeckoi MoJenu JpoOHbIe KOHTPOJIb.
YpaBHEHUM. YpaBHEHUS CamocrosiTenpHas

pabota

63(18) |Pemienue 3amau ¢ AJNTOpUTM PELICHMS TEKCTOBBIX 3a/1a4 Ha CIUIaBbl U pacTBOpPHL. PemaTe ®poHTaNIBHBIN
MOMOIIbIO PALIMOHANIBHBIX |TEKCTOBBIE 33J]a4M, UCIIOIb3YS B KaUecTBe aare0pandeckoil Mojenu KOHTPOJIb.
ypaBHEHUH. IpOoOHbBIE YpaBHEHUS Junaktuueckue

MaTepHuabl

64(19) |I'pacduueckuii ciocod 3HaTh rpaduyeckuii cnocol penieHns ypaBHeHUH. I'pynnosoit

pelieHus: ypaBHEHHIA. KOHTPOJIb.
CamocTosrenbHas
paborta

65(20) |Pemenue npoOHBIX Pemats 1poOHBIE pallMOHAIBHBIE YPAaBHEHMSI, CBOJS PEIIEHUE TaKUX B3aumnbrit
paIrMoHaTBHBIX YpaBHEHUH K PEIICHUIO JUHEWHBIX U KBAaJIPaTHBIX YPaBHEHUH C KOHTPOJIb.
YpaBHEHUU. MOCIEYIOMINM UCKITFOYEHNEM TOCTOPOHHUX KOPHEH CamocTosiTenbHast

pabota

66(21) |Kommponvnas paboma NHauBu Ty anbHBINA
Nob6. KOHTPOJIb.

I'maBa IV. HepaBenctBa — 20 yacor18.02
67(1) |YucmoBbIC HEPABEHCTBA. DopMyJIHPOBATH ONPEICIICHUE YUCIOBBIX HEPABEHCTB, YMETh Bzaumuebrit
MHTEPIPETUPOBATH HEPABEHCTBO C TOMOIIBIO KOOPAUHATHOM MPAMOH, KOHTPOJIb.
MOHUMAaTh U IPUMEHATh TEPMUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHBIE C CamocrosiTenbHas

OTHOIICHHUEM HCPABCHCTRBA,

pabota




68(2) |YumcrnoBbic HEpaBeHCTBA  |YMeETh OKa3bIBaTh HEPABCHCTBA B3anmHbIit
KOHTPOJIb.
CamocTosTenbHas
pabota
69(3) |CsoiicTBa YHUCIOBBIX DopmyIMpOBaTh U JOKa3bIBATh CBOMCTBA YUCIIOBBIX HEPABEHCTB, pelicHne |B3anMHblii
HEPABEHCTB. HEPABEHCTB KOHTPOJIb.
CamocrosiTenbHas
paborta
70(4) |CsoiicTBa YUCIOBBIX Pemennie HepaBEHCTB, UCIIOIB30BATH AMNIapaT HEPABEHCTB ISl OLEHKU OpOHTABHBIH
HEPABEHCTB. MOTPEIIHOCTH ¥ TOYHOCTH MPHUOIKEHHS KOHTPOJIb.
JnnakTuyeckue
MaTepHabl
71(5) |CrnoxeHue YHCIOBBIX DopMyIUPOBATh AITOPUTM CIIOKEHUSI YHUCIIOBBIX HEPABEHCTB, YMETh ®poHTAIBHBIN
HEPABEHCTB. MIPUMEHSTH €T0 KOHTPOJIb.
[IpakTrueckas
pabora
72(6) |YMHOXEHHE YUCIOBBIX ®opMyIUpPOBaTh AITOPUTM YMHOXKEHHUS YUCIOBBIX HEPABEHCTB, YMETh DpoHTATEHBbIH
HEPaBEHCTB. IPUMEHSATD €ro KOHTPOTb.
TectupoBanue
73(7) |IlorpemHocTs ¥ TOUYHOCTH |MICIIOIB30BATH ammapaTr HEPABEHCTB ISt OLIEHKH MOTPEIIHOCTH U TOYHOCTH |DpOHTAIBHBII
MPUOIKEHU T MIPUOTKEHUS KOHTPOJIb.
[IpakTrueckas
paboTa
74(8) |YucmoBbie IPOMEKYTKH. Haxoauts nepecedenre u 00beIMHEHUE MHOXKECTB B YACTHOCTHU B3aumnbiii
YHUCIIOBBIX MPOMEXKYTKOB TOHUMATh U MPUMEHSTH TEPMUHOIOTHIO U KOHTPOJIb.




CHUMBOJIMKY, CBA3aHHBIC C OTHOILICHNEM HCPABCHCTBA, CBOMCTBA YHCIOBBIX

CamMocTosTebHas

HEPaBEHCTB; pabora
75(9) |Yucnoseie npoMexxyTku. |CHOpMyITHpPOBATH ONPEICIICHHS YUCIOBBIX MPOMEKYTKOB, 3HATh UX ST ——
0003HaYeHHE U Ha3BaHUE, YMETh U300pakaTh YMCIOBOM MPOMEKYTOK Ha KOHTPOITb.
KOOPJIMHATHOM IPSIMOI CaMoCTOSTebHAS
pabota
76(10) |Kommponvnas paboma WuauBuyanbHbIH
Ne7. KOHTPOJIb.
77(11) |PemieHue HEpaBEHCTB C CdopmynupoBaTh aITOPUTM pPELICHUS HEPABEHCTB C OJHOM NepeMeHHOoM, |B3anMHblii
OJIHOM MTEPEMEHHOM. yMETbh IPUMEHSATH €ro. Pemarte TMHeiHbIe HEpaBEHCTBA KOHTPOJIb.
JnmakTuyeckue
MaTepHuabl
78(12) |PemieHre HEpABEHCTB C PemaTte nuHeliHbIE HEPABEHCTBA, UCIIOJIB3YS CBOMCTBA YHUCIIOBBIX Bzaumuebrit
OJIHOH MepEMEHHOM. HEPABEHCTB KOHTPOJIb.
CamocrosiTenbHas
paborta
79(13) |PemieHue HEpaBEHCTB C PemaTte nuHeliHbIE HEPABEHCTBA, UCIIOJIB3Ysl CBOMCTBA YHCIIOBBIX I'pynnoBoit
OJIHOM ITEPEMEHHOM. HEpaBEHCTB, N300paXkaTh pelIeHHE Ha KOOPAUHATHOMN NpsMOit KOHTPOJIb.
CamocTodTrenbHas
paborta
80(14) |PemicHue HEpaBEHCTB C Pemrate nuHelHbIE HEPABEHCTBA, UCIIOJIB3YsI CBOMCTBA YHCIOBBIX WNHnuBunyansHeIi
OJHOM EPEMEHHOM. HEPaBEHCTB, M300paXkaTh peIICHNE HA KOOPIUHATHON TIPSIMOM KOHTPOJIb.

TectupoBanue




81(15) |Pemenue cucrem CdopmynupoBaTh aITOPUTM PELICHUS CUCTEM JIMHEHHBIX HEPABEHCTB. B3aumnsiit
HEPaBEHCTB C OJHOU Pemate cucteMbl IMHEMHBIX HEPABEHCTB, B TOM YHCJIE€ TAKHX, KOTOPbIE KOHTPOJIb.
IIEPEMEHHOM. 3alMcaHbl B BUJE IBOWHBIX HEPABEHCTB CamocrosiTenpHas

pabota

82(16) |Pemenue cucrem Pewmate cucteMbl IMHEMHBIX HEPABEHCTB, B TOM YHCJIE€ TAKHX, KOTOPbIE B3anmusblit
HEPABEHCTB C OJIHOMN 3aMMcaHbl B BUJIE IBOMHBIX HEPABEHCTB, N300paXKaTh PELICHUE C IIOMOIIbIO |KOHTPOJIb.
IIEPEMEHHOM. KOOpJAMHATHOU NPSIMOM CamocTrosATenbHas

paborta

83(17) |Pemenue cucrem PemaTh cucTeMbl TMHENHBIX HEPABEHCTB, B TOM YHCJIE TAKUX, KOTOPbIE DpoHTATBHBI
HEPABEHCTB C OJIHOMN 3aMMcaHbl B BUJI€ ABOMHBIX HEPABEHCTB, N300paXaTh pEIICHNUE C TIOMOIIIBIO KOHTPOJTb
NIEPEMEHHOM. KOOpPAMHATHOMN NpsMOi JIHIaKTHYeCKHE

MaTepuaibl

84(18) |Pemenue cucrem Pemats cucTeMbl TMHENHBIX HEPABEHCTB, B TOM YHCJIE TAKHX, KOTOPHIE I'pynnosoit
HEPABEHCTB C OJIHOMN 3aMMcaHbl B BUJI€ ABOMHBIX HEPABEHCTB, N300paXkaTh PEIICHUE C TIOMOIIBIO |KOHTPOJIb.
MIEPEMEHHOM. KOOPAWHATHOW MPAMOM CamocrosiTenpHas

paborta

85(19) |Pemenue cucrem Pemate cucTeMbl IMHEMHBIX HEPABEHCTB, B TOM YHCJIE TAKUX, KOTOPBIE @pOoHTAIBHBIN
HEPaBEHCTB C OJHOU 3alMcaHbl B BUJE IBOWHBIX HEPABEHCTB KOHTPOJIb.
MEPEMEHHOM. CamocTosiTenbHast

paboTa

86(20) |Kommponvnas paboma NHauBu Ty anbHBINA
No§. KOHTPOJIb.

87(1) |Omnpenencuue creneHu ¢ |[3HATH OMPEACICHUE CTEIIEHH C ICJIBIM MTOKa3aTeaeM, HaX0IuTh 3HaucHHe |DpOHTAIbHBIH
LEJIbIM OTPULATENbHBIM  |BBIPAXKEHUN KOHTPOJIb

JngakTHdeckue




ITOKa3aTeNEM. MaTepHuabl
88(2) |Crenens ¢ neapmM 3HATh OMpeIelICHNE CTEIICHH C IICJIBIM IT0Ka3aTelieM, HaXOIUTh 3HaueHne |DpoHTaIbHBIN
OTpULIATENIbHBIM BBIPAXXCHUI, MTPe/ICTaBICHUE BbIPAKEHUS B BUJIE IPOOU KOHTPOJIb
[IOKa3aTeJeM. CamocrosiTenpHas
pabota
89(3) |CsoiicTBa cTeneHu ¢ 3HaTh CBOMCTBA CTENEHU C LIEJIBIM [TOKa3aTelIeM ®poHTaTBHBIN
LEJIbIM I10KA3aTEIEM. KOHTPOJIb
TectupoBanue
90(4) |CsoiicTBa CTENEHH C [IpuMeHATH CBOMCTBA CTENEHU C IIEJIBIM [TOKA3aTeJIEM IIPY BBITTOJIHEHUH ®poHTAIBHBIN
LIEJIBIM TIOKAa3aTEJIEM. BBIYUCIICHUH U TpeoOpa3oBaHUM BbIpAXKEHUH KOHTPOJIb
CamocrosiTenbHas
paborta
91(5) |CranmaptHbiii BUI uncia. |Mcmoiap30BaTh 3alUCh YHUCET B CTAHAAPTHOM BH/C JUISI BHIPAKCHUS U Bzaumueb1i
COITOCTABJICHHUS pa3MePOB OOBEKTOB, [UTUTEIHHOCTH TPOIIECCOB B KOHTPOIIb.
OKpYKarollleM MUpe. Junaktnueckue
MaTepuasbl
92(6) |BwmmonHenue aeiicTBuii  [Mcnosp30BaTh 3aMiCh YMCE B CTAHIAPTHOM BHUJIC JUJISI BRIPOKCHHUS @poHTAIBHBIN
HaJl YUCJIAMH B COTIOCTaBJICHUS pa3MepoB 00BEKTOB, IITUTEILHOCTH MPOLIECCOB B KOHTPOJIb .
CTaHJAPTHOM BHJIE. OKPY’KaIOIIeM MHUDE. CamocrosiTenbHas
paboTa
93(7) |Co6op u rpynmupoBka [IpuBOIUTE IPUMEPHI PENPE3CHTATUBHON U HEPETIPE3ECHTATUBHON I'pynmosoit
CTaTHUCTUYECKUX JIAHHBIX |BbIOOPKH. M3BieKkaTh HHPOpPMAIMIO U3 TaOIUI] YACTOT U OPTaHU30BbIBATh |KOHTPOJIb.
nH(pOpMaIIKIO B BUJIE TaOJIUI] YaCTOT, CTPOUTh UHTEPBAIbHBIHN P CamocrosiTenpHas

pabota




94(8) [COop u rpynImUpoBKa W3Bnekats nuHpopManuo u3 TabJIUIl 4aCTOT U OPTaHU30BBIBAThH ['pynmoBoit

CTaTUCTHYECKUX JAHHBIX |MH(POPMAIIMIO B BHJIE TAOJHUI] YaCTOT, CTPOUTHh WHTCPBAIBHBINA PSIIT KOHTPOJIb.
CamocrosiTenbHast
pabota

95(9) |Harmsaguoe Hcnonp30BaTh HarISIHOE TIPEICTABICHUE CTaTHCTHYeCKON nH(opMaryu B |[IpakTuyeckast
MpeJICTaBICHHE BUJIC CTOJI0YATHIX M KPYTOBBIX JHArpaMM, IMOJIMTOHOB, TUCTOIPaMM pabota
CTaTHUCTUYECKOMN
uHpOpMaun

96(10) |HarmsoHoe Ypok 3akperieHus: u3yueHHoro. Vcrnonb30BaTh HATIsHOE MpecTaBiIeHne | B3anMHblii
MIpEICTaBICHHE CTAaTHCTUYECKON MH(OpMAIHH B BHJIE CTOIOUYATHIX M KPYTOBBIX JHATPAMM, |KOHTPOJIb.
CTaTUCTHYECKOM TIOJIUTOHOB, TUCTOTPAMM CamocTosTenpHas
uHbopManun pabora

97(11) |Kommponvhas paboma NunuBuayansHbINA
Ne9. KOHTPOJIb

IToBTOpenue 5 yacos

98(1) |IToBTOpEeHME TEMBI B3aumnbiii
«I[IpeobpazoBanue KOHTPOJIb.
parMoHaIbHBIX CamocrosiTenpHas
BBIPOKCHHIN. paborta

99(2) |IloBTOpCHME TEMBI B3aumnbIii
«IIpeobpazoBanue KOHTPOJIb.
BBIPAYKEHHI, COJIEPIKAINX CamocTosTenpHas
KBaJ[paTHBIC KOPHH. pabota

Pemenue KBaJApPATHBIX




YpPaBHEHUI».

100(3) |IToBTOpEHHUE TEMBI B3aumnbIii
«Penrenue KBAJIPATHBIX KOHTPOJIb.
YpaBHEHUI». CamocTosiTenbHast

pabota

101(4) |HMmozosas konmponvrast NHauBu Ty anbHBINA
paboma. KOHTPOJIb

102(5) |Iloemopenue memvi B3anmHbIit
«Pewenue cucmem KOHTPOITb.
HepaseHcma ¢ 0OHOU CamocTosiTenbHast

nepemeHHoU»

pabora
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