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IHosicHUTEILHAS 3aIIMCKA

Hannas pabouas mporpaMMa OpreHTHPOBaHa Ha yuuTeseil MaTeMaTHKH, paboTatommx B 7-9 knaccax mo YMK KO.H.MaxkapsrueBa u np. u pazpaboTana B
COOTBETCTBHU CO CIECIYIOIMMU HOPMATHBHBIMU TOKYMEHTAMU:

1.®enepanbHOrO TOCYIaPCTBEHHOTO 00Pa30BaTEIHLHOTO CTAaHIAPTa OCHOBHOTO OOIIET0 00pa30BaHusl, YTBEPIKJICHHOTO IPUKa30M MHUHHCTEPCTBA 00pa30BaHUs
n Hayku PO ot 17 nexabps 2010 roma Ne 1897.

2.0cHoBHas 00pa3oBaTesibHas MporpaMma oCHOBHOTo obriero oopasoanus MOY COIIL Ne7.

3.ITpumepHBIe MporpaMMEI 1o y4eOHBIM TpeiMeTaM. MaTtematuka 5-9 knacchl - 3-e u3nanue, nepepadorannoe — M. [pocBenienue. 2011 — 64¢ (Cranaapts
BTOPOTO ITOKOJICHUS)

4. IIporpammel k yueOHUKaM « AnreOpa, 7», «Anredpa, 8», «Anredpa, 9» as obmeodpazoBatenbHbIX MK aBTOpoB FO.H.Makapsrues, H.I'. Munmioxk,
K.M.Heukos, C.b.CyBopoBa

Cooprux pabouux npoepavm. Aneedbpa 7 — 9 xnaccel.(coct. T.A. Bypmuctposa - M.: «IIpocsemenue», 2014)

OOGyueHne MaTeMaTHKe B OCHOBHOH IIIKOJIE€ HAIIPABJICHO Ha JOCTIXKEHHE CIEIYIOIINX
Heneil n3yyeHus:
1. B HampaBIeHNUN JIUYHOCIMHO20 PA3GUMUA.
e Pa3BuUTHE JIOTHYECKOTO 1 KPUTUIECKOTO MBILIICHHS, KYyJIbTYPBl PEUYH, CIIOCOOHOCTH K YMCTBEHHOMY OKCIIEPHUMEHTY;
e  dopMupOBaHHUE Y YUAIIUXCS MHTEIICKTYAIbHONW YECTHOCTH U 0OBbEKTUBHOCTH, CIIOCOOHOCTH K MPEOI0JICHHIO MBICITHTEILHBIX CTEPEOTHIIOB,
BBITEKAIOMIUX U3 OOBIZICHHOTO OMBITA;
e Bocnuranue KayecTB JINYHOCTH, 00ECIIEUMBAIOLINX COLUANBHYIO MOOMIIBHOCTD, CHOCOOHOCTh NPUHUMATh CAMOCTOSTENIbHBIE PELLICHHUS;
e  @opMHUpOBaHUS KAUECTB MBIIIJICHNS, HEOOXOAUMBIX IJIS1 aJalTalli B COBPEMEHHOM HH(POPMALMOHHOM OOIIECTBE;
e PasBuTHe HHTEpeca K MaTEMaTHYECKOMY TBOPUYECTBY U MaTEMAaTUYECKUX CIIOCOOHOCTEH.
2. B memanpeomemnom nanpagnenuu.
e  dopMupoBaHUE NMPEICTABICHUI 0 MaTEMAaTHKE KaK YacTH 0OIIeYesIOBEYECKOH KyIbTYPhl, O 3HAYMMOCTH MaTeMaTUKY B Pa3BUTHH LIMBUIM3ALUH U
COBPEMEHHOI'0 00IIEeCTBa,;
e PaszBuTHe npeicTaBleHUH 0 MaTeMaTHKe KaK GopMe OMMCaHUs U METOJIE TIO3HAHMUS JICHCTBUTEIILHOCTH, CO3/IaHNE YCIIOBHI JIJISl IPHOOPETEHUS
MEPBOHAYAIILHOTO OMBITa MAaTEMATUYECKOTO MOJIETTMPOBAHNUS;
e  dopmupoBaHne 00X CITOCOOOB MHTEIUIEKTYANBHOM JAEATENILHOCTH, XapaKTEPHBIX JUISI MATEMATHKH U SIBIISIOIINXCS OCHOBOU MO3HABATEIILHON
KYJIBTYPBI, 3HAUUMOM JIJISl pa3IMYHbIX cep YenoBedecKoil esITeNbHOCTH.
3. B npeomemnom nanpasnenuu:
e OgsnajJeHre MaTEMaTHYCCKUMH 3HAHUSIMH U YMEHHUSIMH, HEOOXOJJMMBIMH JIJIS IIPOIOJDKEHHUST OOYUEHUSI B CTapIleH IKOJIe WIIM MHBIX
00111e00pa30BaTENbHBIX YUPEKACHUAK, U3YUEHUS CMEKHBIX TUCIUIUINH, TPUMEHEHNS B TIOBCETHEBHON KHU3HH;
e (Co3zmanue (pyHIaMEHTA JUII MATEMATHYECKOTO Pa3BUTHSL, (HOPMUPOBAHNS MEXaHU3MOB MBITINICHUS, XapaKTEPHBIX I MAaTeMAaTHYECKON IeATEeIHbHOCTH.

3agauu o0yyeHus:

L4 HpI/IOGPCTCHI/IC MaTeMaTUYeCKUX 3HAaHHHI U YMCHHﬁ;
L4 OBJIaJICHUEC 0606IJ_ICHHLIMI/I criocobamu MBICHHTCHLHOﬁ, TBOp‘{eCKOﬁ ACATCIIBHOCTH,
®  DPa3BUTHUC JIOTHYCCKOT'O MBIIIJICHUA yYallluXCs.



° OCBOCHUC KOMHGTCHL{Hﬁ(y‘-IC6H0-H03HaBaTeHLHOI>’I, KOMMYHHKaTHBHOﬁ, pe(I)HCKCHBHOﬁ, JIMYHOCTHOI'O CaMOpPa3BUTUA, I/IH(l)OpMaL[I/IOHHO-
TCXHOJ’IOI‘I/I‘-ICCKOfI, HCHHOCTHO-CMLICHOBOﬁ).
Co3HaTeabpHOE OBIAJCHHE yY4allluMucCsa CHCTEMOM a.nre6pquec1<1/Ix 3HAHUM U yMCHI/II‘/JI HCO6XOI[I/IMO B IIOBCEIHCBHOM JKU3HM I H3y4YCHUS CMCIKHBIX
AUCHUIIIMH U NPOAOJIZKCHUS 06pa30BaHI/I$I.

[IpakTryeckas 3HaYMMOCTD IIKOJIBHOTO Kypca anreOpbl 00ycIoBIeHA TEM, YTO €€ 00bEKTOM SIBIISIOTCS] KOJIMYECTBEHHbIE OTHOLICHHUS AEHCTBUTENIBHOTO MHpA.
MaremaTuyeckas HOArOTOBKA HE00X0AMMa 1151 TOHUMaHUsI IPUHIMIIOB YCTPOICTBA M NCIIOIb30BaHHSI COBPEMEHHON TEXHUKHU, BOCIIPUATHS HAYUHBIX 1
TEXHUUYECKUX MOHATUN U uJiel. MaTemaTuka sBJseTcs A3bIKOM HayKH U TeXHUKHU. C €€ OMOILBI0 MOJIEIUPYIOTCS U U3y4YarOTCs SIBIEHUS U MPOLIECCHI,
MIPOUCXOASIINE B IPUPOJIE.

Anrebpa SBISIETCS OJTHUM M3 OMOPHBIX MPEIMETOB OCHOBHOM IITKOJIBI: OHA 00ECTIEYNBAET N3yUeHHUE IPYTHX AUCIUIUIAH. B mepByro odepean STO OTHOCUTCS K
MpeIMeTaM eCTECTBEHHO - HAyYHOTO IIUKJIA, B YACTHOCTH K (pn3nKke. Pa3BUTHE TOTHYECKOT0 MBIIIUICHHUS yUaIUXCs TPH 00YIEHUH anre0pe CrocoOCTBYET YCBOSHUIO
MPEeIMETOB T'yMaHUTapHOTro IuKiIa. [IpakTHueckne yMEHMs U HaBBIKH alre0pandeckoro XxapakTepa HeoOX0AUMBI [T TPYAOBOH U TPOeCCUOHAIBHON TOATOTOBKH
IIKOJIbHUKOB.

Pa3Butne y ygammxcs paBUIIBHBIX TPEICTABICHHN O CYITHOCTH U MPOMCXOKACHUN alNreOpandecKnx adCTpaKInii, COOTHOILICHUH PEANEHOTO U HICATBHOTO,
XapakTepe OTpaKEHHs MaTeMaTHIeCKOW HAayKOM SBICHHUH M IPOIIECCOB PEaIbHOT0 MUPA, MECTE alreOphl B CHCTEME HayK U POJIM MaTEMaTHYEeCKOTO MOJICITUPOBAHHMS
B HAYYHOM IMO3HAHUU U B IPAKTUKE CHOCO6CTByeT q)OpMI/IpOBaHI/IIO HAay4YHOI'0O MUPOBO33PCHUA yHAIIUXCA U KaUYCCTB MBIIIJICHUA, HCO6XOI[I/IMI>IX JJIA agariTalliy B
COBpEMEHHOM MH(OPMAIIMOHHOM OOIIIECTBE.

Tpe6y51 OT yd4alquxcCsa YMCTBCHHBIX U BOJICBBIX yCI/IHI/Iﬁ, KOHUCHTpalluu BHUMaHHA, aKTUBHOCTU PA3BUTOI'O B006pa)i<€HI/I}I, anre6pa Pa3BUBACT HPABCTBCHHBIC
YEPTHI JIMYHOCTHU (HaCTOﬁ‘IHBOCTL, HEICYCTPEMIIEHHOCTD, TBOPYECKYHO aKTUBHOCTDH, CAMOCTOATE/IbHOCTD, OTBETCTBECHHOCTD, pr,Z[OJ'IIO6I/Ie, AUCHUIUINHY U
KPUTHIHOCTD MBIIHJ'IGHI/H{) 1 YMCHHUEC apryMEHTUPOBAHO OTCTAMBATh CBOU B3IJIAAbI U YGC)K,Z[QHI/ISI, a TaKKe CIoCOOHOCTH IMPUHUMATb CaMOCTOATECIIbHBIC PCIICHUA.

Wzyuenne anreOpbl mo3BossieT GOpMUPOBATh YMEHHS U HABBIKH YMCTBEHHOTO TPY/Jla — TUNIAHUPOBAHKUE CBOEH paboThI, IOUCK paIllMOHATIBHBIX IyTeH €
BBITTOJIHEHHSI, KPUTHUECKYIO OLIEHKY Pe3yJIbTaToB. B mporiecce nzyuenus anreOphbl NIKOIBHUKH JI0OJKHBI HAYYUTHCS U3JIaraTh CBOM MBICIIHU SICHO U ICUEPIIBIBAIOIIIE,
JIAKOHUYHO U EMKO, TPHOOPECTH HABBIKM YETKOTO, aKKYPATHOTO M IPAMOTHOT'O BBITIOJTHEHHSI MATEMATHYECKHUX 3aITUCEH.

Baxueiinieit 3aaueii LIKOJIBHOTO Kypca alnreOpsl SBISETCS pa3BUTHE JIOTHUECKOTO MbIIUIEHUS ydamuxcs. CaMu 00beKThl MAaTEMAaTHUECKUX YMO3AKIIOUEHUH
W TIPUHATHIC B anredpe MpaBuia uX KOHCTPYHPOBAHUSI CIOCOOCTBYIOT (DOPMHUPOBAHUIO YMEHUH 0OOCHOBBIBATH U JIOKA3bIBAThH CY)KACHUS, TPOBOJIUTH YETKUE
OIPEJIEIICHMS], PA3BUBAIOT JIOTMYECKYH HHTYULINIO, KPATKO M HAIJIS/IHO PACKPBIBAIOT MEXAHU3M JIOTHYECKUX ITIOCTPOECHUN U yUaT UX IPUMEHEHUIO. Tem cambIM
asiredpa 3aHUMAET OJIHO U3 BEIYLIMX MECT B (JOPMUPOBAHUH HAYYHO-TEOPETUUECKOr0 MBIIIICHHUS IIKOJILHUKOB. PackpbiBasi BHyTPEHHIOIO TAPMOHHUIO MAaTEMAaTHKH,
(dbopMupyst TOHUMaHUE KPacoThl U U3SIIECTBA MATEMaTHYECKUX PACCYKIACHUH, anreOpa BHOCUT 3HAYMTENbHBIN BKIIA/I B 3CTETHYECKOE BOCIIUTAHNUE YUAIIIHXCSL.

O01as xapakTepucTHKA Kypca ajiredopbl B 7 — 9 kiaccax

B kypce anredpbl MOKHO BBIJICJIUTH CIIEIYIONIHE OCHOBHBIE CO/IepKaTelbHbIC JTMHUN: apudMeTHKa; areOpa; GYHKIUI;, BEPOSTHOCT U cTaTucTHKA. Ha psity
C 3TUMM B COJEP’KaHNE BKIIFOUEHBI JIBA JIONOJHUTENBHBIX METOJOJOTHUECKHUX Pa3/ieiia: JOrMKa U MHOKECTBA; MATEMATHKA B ICTOPUYECKOM Pa3BUTHH, UTO CBSI3aHO
C peanu3anmei uenel OOIEeHHTENIEKTYalbHOTO U O0IEKYIbTYPHOTO pa3BuTh ydammxcs. CopepkaHue KakIoro U3 3THX pa3/esioB Pa3BOpaunBacTCs B
COJIEpKATENbHO-METOJUUECKYIO JIMHUIO, IPOHU3BIBAIOIIYIO BCE OCHOBHBIE COJIEpKaTeNbHble JIMHUU. [Ipn aTOM nepBast muHus — «JIoruka 1 MHOYKECTBa» - CIYKHUT
LI€JIM OBJIAJICHUS YYaIUMHUCSI HEKOTOPBIMU 3JIEMEHTAMU YHUBEPCAJIBbHOIO MAaTEMaTUYECKOTO s3bIKa, BTOpas — «MaTeMaTuka B HICTOPUYECKOM Pa3BUTHN -
CIOCOOCTBYET CO3/IAHUIO OOIIEKYIbTYPHOTO, TYMaHUTAPHOTO (POHA M3YUCHUS Kypca.



Coneprkanue uHUU «Apudmernka» ciayRUT 0a30i It JaTbHEHIIIET0 U3YUYCHUS YIaIUMUCI MaTEMATHKH, CIIOCOOCTBYET PA3BUTHIO UX JIOTHUECKOTO
MBIIUICHHS, (POPMUPOBAHUIO YMEHUS ITOJIB30BATHCS AITOPUTMAMH, @ TAKIKE PUOOPETEHUIO MPAKTUISCKUX HABBIKOB, HEOOXOIUMBIX B TIOBCEAHEBHOM JKU3HU.
Pa3Butne moHATHS O YKCIe B OCHOBHOM IITKOJIE CBSA3aHO C PAIMOHATHLHBIMU M HPPAITMOHATIHHBIMHU YHCIaMU, (JOPMHUPOBAHIEM TIEPBUYHBIX MPEICTABICHHHA O
JIEHCTBUTEIHLHOM UHCIIE.

Coneprxanne muHuU «Anredpay crioco0cTByeT (hOPMUPOBAHUIO Y yUAIIUXCS MATEMATHUECKOTO armapara Jis perieHns 3a1a4d U3 pas3/iejoB MaTeMaTHKH,
CMEKHBIX TIPEIMETOB U OKPYXKAIOIICH PeaTbHOCTH. SI3bIK anreOphl MoaYEPKUBACT 3HAUCHUE MATEMATHKU KaK sI3bIKa ISl MOCTPOCHUSI MATEMATHICCKUX MOJCIICH
MIPOIIECCOB U SIBIICHUN PEaIbHOTO MUpA.

Pa3BuTne anropuTMHYECKOTO MBIIIICHHS, HEOOXOANMOTO0, B YACTHOCTH, JIJISi OCBOCHHS Kypca WH(POPMATHKHU U OBJIAJICHIE HABBIKAMH JIETyKTUBHBIX
paccyXIeHnH TaKkKe ABJSIOTCS 3a/1adaMu n3ydeHus anreOpsl. [IpeoOpa3zoBanne CHMBOIBHBIX (HOPM BHOCHT CHeTIM(PHUECKUI BKJIAl B Pa3BUTHE BOOOPAKECHHS
YYaIXxcs, X CIIOCOOHOCTEH K MaTeMaTHIeCKOMY TBOPYECTBY. B OCHOBHOII ITKOIIe MaTepHall TPYIIITUPYETCS BOKPYT PalliOHATHHBIX BBIPAKESHHIA.

Coneprkanue pazaena «DyHKIIM HAIEICHO HA TOMYyUYECHUE TKOJIbHIKAMU KOHKPETHBIX 3HaHWM 0 DyHKIIMK KaK BayKHEUIICH MaTeMaTUYeCKON MOICTHU JIJIst
OIMCAHUS ¥ UCCIICIOBAHNS Pa3HOOOPa3HBIX MporieccoB. M3ydeHune 3Toro Marepuasia crmocoOCTBYET PA3BUTHIO y YUAIIMXCSl YMEHHS HCIIOJIB30BATh PA3INYHbBIE SI3BIKH
MaTeMaTHKH (CIOBECHBIN, CHMBOJIIMYECKUH, TpaynuecKuii), BHOCUT BKJIa B (POPMUPOBAHHE ITPEICTABICHAN O PO MATEMATUKH B PAa3BUTHH [TUBUIIH3AIAN U
KYJBTYpBI.

Paznen «BeposiITHOCTB M CTATUCTHKAY - 00SI3aTEIbHBIN KOMIIOHEHT IIKOJIBHOTO 00pa30BaHMs, YCHUIIMBAIOIINI €ro MPUKIAIHOE U MPAKTHIECKOE 3HAUCHHUE.
DTOT MaTepuas HeOOXOIUM, TIPEKAE BCero, st (opMUpOBaHUs y yuauxcsi QyHKIMOHATBHON TPAMOTHOCTH - YMEHHSI BOCIIPUHUMATD U KPUTHUYECKH
aHAJIM3UPOBATh MH(POPMALINIO, IPEJICTABICHHYIO B PA3IMUHBIX (POpMax, IOHUMATh BEPOSITHOCTHBIN XapakTep MHOTHUX PEAJIbHBIX 3aBUCUMOCTEH, TPOU3BOIUTD
MpOCTEHIIINE BEPOSTHOCTHBIC PacuEThl. M3ydueHne 0CHOB KOMOWHATOPUKH TTO3BOJIUT YUaleMyCsl OCYILIECTBIISITh PACCMOTPEHHE CIIydaeB, epedop U MoAcUET yucia
BapHaHTOB, B TOM YHUCJIE B IPOCTEHIINX MPUKIAJHBIX 3aa4ax.

[Ipu M3y4eHNU CTATUCTUKU U BEPOSITHOCTH 00OTAIA0TCS MIPEJICTABICHUS O COBPEMEHHON KapTHHE MUPA U METOJIaX ero UCCIie0BaHus, popMUpyeTcs
MMOHMMAHHUE POJIM CTATUCTUKU KaK UCTOYHHMKA COIMAILHO 3HAYMMOMN MH(DOPMAIIMU U 3aKJIa/[bIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIILJICHHSI.

Onucanue mecta yyeonoro npeamera AJICEBPA B yueOHoM miane

B cooTBercTBHM C yueOHBIM IJIAHOM Ha U3ydeHHUE anreopsl B 7 - 9 kjaccax OCHOBHOM IIKOJIBI OTBOJAMT 3 yaca B HEJEIO B TEUEHUE KaXKI0r0 roa o0ydeHus,
Bcero 306 ypokoB.

JIn4HOCTHBIE, MeTallpeAMeTHbIE U NIPeAMeTHbIE Pe3yJIbTaThl 0CBOCHMSI Y4eOHOr0 nmpeaMera «Ajaredpa»
[IporpamMma obecrieuuBaeT JOCTHKEHUE CIEAYIOLIMX PE3YJIbTATOB OCBOCHUS 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOT'O 00IIEro 00pa30BaHusl:
JAUYHOCHIHbLE:

1) chopMUpPOBAHHOCTH OTBETCTBEHHOTO OTHOIICHHUS K YYEHHUIO, TOTOBHOCTh M CIIOCOOHOCTH, OOYUAIOIINXCsl K CAMOPA3BUTHIO U caM00OPa30BaHHIO Ha OCHOBE
MOTHBAIMU K O0YYEHHUIO ¥ IO3HAHUIO, BEIOOPY JaibHeimero oopa3oBaHus Ha 0a3ze OpUEHTUPOBKU B MUpE Npodeccuii ¥ MpoeCCHOHANBHBIX MPEANOYTESHHIH,
OCO3HAaHHOMY TTOCTPOCHHIO WHAMBHIyaIbHOW 00pa30BaTeIbHON TPAEKTOPUH C YUETOM yCTOMUMBBIX TIO3HABATEIHHBIX HHTEPECOB;

2) c(hopMHUPOBAHHOCTH I[EJIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON TPAKTUKH;

3) C(l)OpMI/IpOBaHHOCTL KOMMyHHKaTPIBHOﬁ KOMIICTCHTHOCTH B O6H_ICHI/II/I " COTPYAHHUYCCTBE CO CBEPCTHUKAMU, CTAPIIHNMHU U MJIAAIIUMU, B 06pa30BaTeHLHOﬁ,
06H.IeCTBeHHO IIOJIC3HOU y‘le6HO-HCCHCZ{OB&TGJ’ILCKOﬁ, TBOp‘leCKOﬁ U ApYTUX BUJAAX ACATCIIBHOCTU,



4) yMeHuUe SICHO, TOYHO, TPAMOTHO M3J1araTh CBOM MBICIIA B YCTHOW U MIMCbMEHHOW PEeUH, IOHUMATh CMBICT IIOCTABIICHHOW 3aJ1a4y, BBICTPAUBaTh
apryMEeHTAIINIO, TPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI;

5) mpeacTaBiieHHe 0 MaTEeMaTHIECKOH HayKe Kak cepe YeToBeuecKoi e TeNbHOCTH, 00 dTanax e€ pa3BuTHs, 0 €€ 3HAYMMOCTH TSl Pa3BUTHS [IMBUITN3AIINH;
6) KPUTHIHOCTH MBIIIUICHUS], yMEHHE PACIIO3HABATh JIOTHIECKH HEKOPPEKTHBIE BHICKA3bIBAHUS, OTINYATH THIIOTE3Y OT (haKTa;

7) KpeaTUBHOCTH MBIIIJICHHS, MTHUIINATHBA, HAXOJYMBOCTh, AaKTUBHOCTD TIPH PEIICHUH alreOpanvdeckux 3a/1ad;

8) yMeHUe KOHTPOIMPOBATH MIPOIECC U Pe3yNIbTaT YU4eOHON MaTeMaTHUECKOH eI TeIbHOCTH;

9) crlocoOHOCTH K AMOIMOHATILHOMY BOCIPUSTHIO MATEMAaTHYECKUX 00BEKTOB, 33/1a4, PEIICHUH, pacCy K JICHUH.

MemanpeomemHuuwle:

1) yMeHHe caMOCTOSATENBHO IIAHUPOBATh aTbTePHATHBHEIE ITyTH JOCTHKCHUS TIeJIeH, 0CO3HAHHO BHIOMpATh HanOosee d(h(heKTHBHBIE CITOCOOBI PeIIeHHS
y‘-I€6HI)IX " IIO3HaBAaTCJIbHBIX 3a1a4.

2) yMeHHE OCYLIECTBIIATh KOHTPOJIb TI0 Pe3yJbTaTy U 110 croco0y ACHCTBHS Ha YPOBHE NPOU3BOJIBHOTO BHUMAHUS U BHOCUTh HEOOXOJUMbIE KOPPEKTUBBL;

3) yMeHHe aJIeKBaTHO OL[CHUBATh MTPABUIBHOCTD MM OIIMOOYHOCTH BBIMTOJIHEHHS YIeOHOH 3a/1au, €€ 00bEKTUBHYIO TPYIHOCTD U COOCTBCHHBIC
BO3MOXHOCTH €€ pEIIeHus,

4) 0CO3HAHHOE BJIAJICHUE JIOTHYCCKUMH JICHCTBUSMU OTNIPEICICHUS MTOHITUH, 0000IIECHHUS, YCTAHOBJICHUS aHAJIOTUH, KITaCCU(UKAIIUU Ha OCHOBE
CaMOCTOSITEILHOT'O BEIOOpA OCHOBAHUN U KPUTEPHUEB, YCTAHOBIICHHUS POJIOBUIOBBIX CBSI3CH;

5) YMCHHEC YCTaHABJIMBATh NPUIUNHHO-CJICACTBCHHBIC CBA3H; CTPOUTH JIOTUYCCKOC PACCYKACHUC, YMO3AKJIFOUYCHUC (I/IH,Z[yKTI/IBHoe, ACAYKTHUBHOC U 11O
aHaJ'IOl"I/II/I) 1 BBIBOJIBI;

6) yMeHHE CO3]1aBaTh, IPUMEHSTh U MPEOOPa30BbIBATh 3HAKOBO-CUMBOIMUECKUE CPEACTBA, MOJICIIA U CXEMBbI JIJISl PEIICHUS YU4ECOHBIX U TI03HABATEIBHBIX
3a/ad4;

7) yMeHHEe OpraHU30BbIBATH YUEOHOE COTPYAHUYECTBO M COBMECTHYIO JIESITEILHOCTD C YUUTENIEM U CBEPCTHUKAMH: OTIPEJIEIISATh 1IEJIH, pacrpe/ielieHHe
(GyHKUUMI 1 poJieil yuaCTHUKOB, B3aUMOJICHCTBHUE 1 001I1e CIOCO0bI paboThl; yMeHHE padoTaTh B IPYIIIE: HAXOIUTh 00LIee peIICHUE U pa3peliaTh KOHPIUKTHI Ha
OCHOBE COTJIaCOBaHMS MO3ULUH M ydeTa HHTEPECOB, CIyIlaTh NapTHEPA; GOpMyIHMpOBaTh, ApPryMEHTHPOBATh U OTCTAUBAaTh CBOE MHEHHUE;

8) chopMHUPOBAaHHOCTH YU€OHOW U OOIIEIOJIB30BATEILCKON KOMIIETEHTHOCTH B 00J1aCTH UCIIOJIb30BaHUsT HHPOPMAUNOHHO-KOMMYHHKAI[TMOHHBIX TEXHOJIOT Mt
(MKT-KOMIIETEHTHOCTH);

9) TNEPBOHAYAJIBHBIC MTPEACTABIICHU A 00 nacAax u 0 METOAAX MAaTCMAaTHKHN KaK 00 YHUBEPCAJIBHOM A3bIKEC HAYKHW U TEXHUKH, O CPEACTBE MOJACIMPOBAHUA
SIBJICHUM U ITPOLIECCOB;

10) ymeH#e BUETh MaTEMaTHYECKYIO 33/1a4y B KOHTEKCTE MTPOOIEMHON CUTYAIH B JPYTUX JTUCIUILINHAX, B OKPYKAIOIIeH KU3HU;

1 1) YMCHHEC HAXOJUTH B PA3JIMYHBIX HCTOYHUKAX I/IH(bOpMaI_II/I}O, H606XOI[I/IMYIO JJId peHICHUA MAaTEMAaTHYCCKUX HpO6JI€M, " OpeaACTaBIIATH e€ B IIOHATHOM
(1)0pMe; NPUHUMATL PCIICHUC B YCIIOBUAX HEIIOJIHON U H36BITOHHOﬁ, TOYHOM U BepOHTHOCTHOﬁ I/IHq)OpMa]_[I/II/I;



12) ymeHMe MOHNMATh U HCIIOJIb30BaTh MATEMaTUYECKHUE CPEICTBA HATIISTHOCTH (PUCYHKH, YUEPTEKH, CXEMBI U JIp.) JUISl WIUTFOCTPAIUY, HHTEPIPETAIINH,
apryMeHTaIlHH;

13) ymMeHue BBIIBUTaTh THIIOTE3BI IPH PEIICHNH Y4eOHBIX 3a/1ad ¥ IOHUMATh HEOOXOIUMOCTh UX TIPOBEPKH;

|4) ymeHne IPUMEHATh MHAYKTHBHBIC U I¢TyKTUBHBIE CIIOCOOBI pacCy K I€HHUH, BUIETh PA3IMIHBIC CTPATEIHU PELICHUS 33/1a4;

15) moHnMaHue CYIHOCTH aJrOPUTMHYECKUX TPEIIMCAHUI U YMEHHE IeHCTBOBATh B COOTBETCTBHH C MPEATI0KEHHBIM aJITOPHTMOM;
16) ymeHue caMOCTOSITETILHO CTAaBUTD LEJTH, BEIOUPATh U CO37aBaTh allTOPUTMBI JUIsl PEIICHUs yUeOHbIX MaTEMaTHUIECKUX MPoOIIeM;
17) ymeHue MIaHupOBaTh M OCYILECTBISITh ACATEIILHOCTD, HAPABICHHYIO Ha PEIICHHUE 3a7ay HCCIIEA0BATEIbCKOT0 XapaKTepa.
npeomemmnule:

1) ymeHue paboTaTh ¢ MATEMATUIECKUM TEKCTOM (CTPYKTYPHPOBAHKE, U3BJICUCHUE HEOOX0IMMOI HH(OPMAIINH), TOYHO ¥ TPAMOTHO BBIPAYKATh CBOU MBICIH
B YCTHOW M IUCHMEHHOM peuH, MPUMEHSSI MAaTEMaTHIECKYI0 TEPMHHOJIOTUIO ¥ CUMBOJIMKY, HCIIOJIB30BATh PA3IMYHbIC SI3BIKM MATEMaTHKH (CIIOBECHBIH,
CHMBOJIMYECKUH, rpadrueckuii), 000CHOBBIBATH CY)KICHUSI, TIPOBOJUTH KIACCU(PUKAIINIO, TOKA3bIBaTh MATEMAaTHYECKNE YTBEPKICHNUS;

2) BnajeHre 0a30BBIM MMOHATHIHBIM amlapaToM: UMETh MPEJICTABICHNE O YUCIIe, BJa/ICHHE CHMBOJIbHBIM SI3BIKOM aJITeOphl, 3HAaHUE 3JIEMEHTAPHBIX
(YHKLMOHAIBHBIX 3aBUCUMOCTEH, (OPMUPOBAHKE NPEICTABICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaIbHOM MHUPE M O Pa3JInYHBIX cr1oco0ax ux
W3BJICUCHHUSI, 00 0COOCHHOCTSIX BBIBOJIOB M MPOTHO30B, HOCSIIIUX BEPOSITHOCTHBIN XapaKkTep;

3) yMeHHe BBIIOIHATE aaredpanyeckue Npeoopa3oBaHusl palMOHAIbHBIX BBIPAXKEHUH, IPUMEHSTh UX ISl peLIeHNs] y4eOHbIX MaTeMaTHYeCKUX 3a7a4 v 3ajad,
BO3HMKAIOIIMX B CMEXKHBIX YUCOHBIX IPEIMETAX;

4) yMeH#He TI0JIb30BaThC MATEMAaTHYECKUMHU (POPMYIIaMH U CAMOCTOSITENILHO COCTABIISITH (DOPMYJIBI 3aBHCUMOCTEH MEX/1y BeJIMYMHAMHU HA OCHOBE
0000IIIeHHST YaCTHBIX CITy4aeB U KCIIEPUMEHTA;

5) YMCHHE pelIaTh JINHEHHBIC 1 KBaApaTHBIC YPAaBHCHUA U HEPABCHCTBA, a4 TAKIKC IIPUBOJIUMBIC K HUM YPABHCHUS, HEPABCHCTBA, CUCTCMbI; IPUMCHSATH
rpacbnquKHe MMPEACTABJICHHUA IJIs1 pCHICHUA U UCCIICAOBAHUA ypaBHeHI/Ifl, HEPAaBCHCTB, CUCTCM; IIPUMCHSTH IOJYYCHHBIC YMCHUA Il PCHICHUS 3a1a1 U3
MAaTeMaTHUKH, CMCKHBIX MMPEAMCTOB, ITPAKTHUKH,

6) oBJaJeHHEe CHCTEMOH (DYHKIIMOHATBHBIX MMOHATHH, (YHKIIMOHAIBHBIM SI3bIKOM U CHMBOJIUKOW, YMEHHE CTPOUTH Tpaduku GYHKINH, OUCHIBATH UX
CBOWCTBA, UCIIOJIb30BATh PYHKIIMOHATBLHO-TpadnyecKre MpeICTaBICHHUS JIJIsl ONIMCAHKS U aHAIN3a MaTeMaTHYeCKUX 3aJ1au M PeabHbIX 3aBUCUMOCTEH;

7) oBIaziecHHe OCHOBHBIMHU CIIOCOOAMHU TIPEJICTABICHHS aHAJIN3a CTATHCTUYECKHX JIAHHBIX; YMEHHUE PEIIaTh 33/1a4i Ha HaX0XK/IEHUE YacTOThl M BEPOSITHOCTH
CITy4JailHBIX COOBITHIA,

8) YMCHHEC NPUMCHATH U3YUCHHBIC ITOHATHA, PE3YJIbTAThl U METOABI IIPU PCIICHNHU 3a/1a4 U3 Pa3JIMYHBIX Ppa3ZICiIOB KypcCad, B TOM YUCJIC 3aa4, HC CBOAAIINXCA K
HCMOCPCACTBEHHOMY IMTPUMCHCHHNIO U3BCCTHBIX AJITOPUTMOB.

Coaepxxanne yueOHOro npeaMera «AJredpa»

APUOMETHUKA



PaumonanbHubie yncaa. Pacimpenne MHOXKECTBA HATYPAJIbHBIX YHCE 10 MHOKECTBA LEAbIX. MHOKECTBA IIEJIBIX YUCENT 10 MHOXKECTBA PALIMOHATIBHBIX.
PanmonanbHOE YKCII0 KaK OTHOIIIEHHE M/n, IJIe M - IIeJI0€ YUCII0, N — HaTypaibHOe. CTeNeHb C LEIbIM II0Ka3aTeIeM.

JeiicTBuTebHBIE Yncaa. KBanpaTHbI KOpeHb U3 yncia. KopeHb TpeThelt cTeneHn. 3amiuch KOPHEH ¢ MTOMOIITBI0 CTEITEHN ¢ IPOOHBIM TTOKa3aTeIeM.

[Tousitue 00 HppanuoHaJIbHOM YUCIIC. I/IppaI_II/IOHaJ'II)HOCTI) 4yHrcCjia U HCCOM3MCPUMOCTD CTOPOHBI U JUAaroHaJIik KBaapara. I[CC;ITI/I‘{HBIC HpI/I6J'II/DK€HI/ISI
HUppaluOHAJIbHBIX YHUCCII.

MHOXECTBO JCHUCTBUTECIBHBIX YHUCCII; MPEACTAaBJICHUC I[efICTBI/ITCHI)HI)IX yrcea 0ECKOHEUHBIMU JACCATHYHBIMU I[pO6$lMI/I. CpaBHeHI/Ie I[efICTBHTCHI)HBIX YHCCII.
KOOleI/IHaTHaﬂ mnpsamas. I/I306pa)KGHI/IC YHUCCJI TOUKaAMH KOOpI[HHaTHOﬁ HpHMOfI. YucnoBbie IMPOMCIKYTKH.

H3mepenusi, npudIMKeHNs, OLEHKU. Pa3zMepsl 00bEKTOB OKPYKAIOIIETO MHpa (OT AIEMEHTapHBIX YacTHIl 10 BeeneHHoit), AMMTeNbHOCTh TIPOIIECCOB B
OKpY’KaroIeM Mupe, BrijesieHrue MHOKUTEIS - CTENIEHH JISCSTH B 3amucy yncia. [[pubimmkEHHoe 3HaueHNe BEJIMYUHBI, TOUHOCTh IpuOinxkenus. [Ipukuaka u
OIIEHKA Pe3yJIbTaTOB BEIYUCIICHUH.

AJITEBPA

Auredpanyeckue BbIpaskeHusl. bykBeHHbIe BbIpaXeHUs! (BBIPaXKCHUS C IEPEMEHHBIMHI). YncioBoe 3HaueHne OyKBEHHOTO BhIpaskeHMs. JlomycTumble
3Ha4YeHUs TepeMeHHbIX. [locTanoBKa BeIpakeHNH BMeCTO mepeMeHHbIX [IpeobpazoBanrie OYKBEHHBIX BBIPAKEHHI HA OCHOBE CBOIMCTB apu(PMETHIECKUX ACHCTBUH.
PaBeHCTBO OyKBEHHBIX BBIpaXKeHUH. ToxIeCcTBO.

Crerens ¢ HaTypaJbHBIM IOKAa3aTCJIEM U eé CBOﬁCTBa, OJHOYJICHBI U MHOT'OYJICHBI. CrerneHb MHOTOYJICHA. CJIO)KCHI/IG, BbBIYUTAHUC, YMHOXCHUC MHOI'OYJICHOB.
DopMyIbl COKpAIEHHOTO YMHOXKEHHUS: KBAIpaT CyMMBI M KBaJpaT pazHocTu. Dopmyia pasHocTH KBaapatoB. [IpeoOpa3oBaHme 11e70ro BEIpaKEeHUS B
MHOrouieH.Pa3noxeHue MHOro4JIeHOB Ha MHOXUTENIU. MHorowieHsl ¢ ogHoi nepemenHoi. Kopenb mHorounena. KBagpaTHblil TpEXuiieH; pa3noxeHue
KBaJPaTHOI0 TPEXUICHA HA MHOXKUTEIH.

Anrebpanyeckast jpodb. OCHOBHOE CBOHCTBO ajnredpanueckoil 1poou. CriokeHue, BhIUMTaHUe, YMHOXKEHUE, JIeIeHue ainredpandeckux japodeii. CTeneHs ¢
IIEJIBIM [TOKa3aTeIeM 1 e€ CBOMCTRA.

PanronanbHble BEIpaXXEHUS 1 X NpeoOpa3oBanusl. Jloka3aTeabCTBO TOKAECTB.
KBanparueie kopau. CBoiicTBa apu)METHIECKUX KBAAPATHBIX KOPHEH M X MPUMEHEHUSI K TPeoOpa30BaHMIO YHCIIOBBIX BHIPAKEHUH U BHIYMCIICHUSIM.
YpaBHenus. YpaBHeHue ¢ oaHoi nepemenHoil. Kopenb ypaBHeHus. CBONCTBA YMCIOBBIX PaBEHCTB. PABHOCHMIIBHOCTH ypaBHEHUH.

Jluneitnoe ypaBuenue. KBanparHoe ypaBuenue: ¢popmyiia KOpHEH KBajapaTHoro ypasHeHus. Teopema Buera. [lpumenenue ypaBHeHUH, CBOISIIUXCS K
JUHEWHBIM ¥ KBaJipaTHBIM. [IprMepsl petienns ypaBHEHUI TpeThel 1 4eTBEepTOl creneHeil. Pemenne n1poOHO-palimoHaIbHBIX YPaBHEHUH.

YpaBHeHUE C IByMs [IepeMEHHbIMU. JIMHENHOE ypaBHEHUE C IBYMS IEPEMEHHBIMH, TPUMEPHI PEILEHUST YPABHEHHUH B LIEJIbIX YUCIIAX.

Cucrema ypaBHCHI/Iﬁ C ABYyMsA IECPCMCHHBIMU. PaBHOCMIBLHOCTE crcTeM. CHUCTEMBI JABYX JIMHEHHBIX ypaBHeHI/Iﬁ C ABYMs NEPEMCHHBIMU; PCIICHUC
HO,I[CTaHOBKOfI " CII0KCHHEM. HpI/IMepBI peuicHus CUCTEM HEJIMHECHHBIX ypaBHCHI/Iﬁ C ABYMs ICPCMCHHBIMU.

Pemienne TekcTOBBIX 3a1a4 anre6pa1/1quKI/IM CIIOCOOOM.



JlekapTOBBI KOOPAUHATHI HA TUIOCKOCTH. | 'padnueckast HHTepIpeTanus ypaBHEHHs C IByMs IepeMEeHHBIMU. | pauk TMHEHHOTO YpaBHEHHUS C IBYMS
MEPEMEHHBIMU; YTTIOBOH KO3 PHLIMEHT, PSAMOIL; yCIOBUE MapauieIbHOCTH MPSAMBIX. [ pauk npocTelmx HeMTMHEHHBIX YpaBHEHUH: Tapadosia, runepoona,
OKpYKHOCTb. ['padhrdeckas HHTEpIIpeTalys CUCTEM YPaBHEHUH C ABYMSI IEPEMEHHBIMH.

HepasencrBa. HncnoBble HEpAaBEHCTBA U UX CBOMCTBA.

HepaBeHcTBO ¢ 0HOM MepeMeHHOM. PaBHOCHIEHOCTE HEpaBeHCTB. JIMHETHBIC HepaBEHCTBA ¢ OJTHOM MiepeMeHHo#. KBamparapie HepaBeHCTBA. CHCTEMBI
HEPABEHCTB C OJIHOM NIEPEMEHHOM.

OYHKINN

OcHoBHBIE OHATHSA. 3aBUCUMOCTH MeX 1y BenuunHamu. [lonstue ¢pyrkiuu. 001acTh onpeeeHust 1 MHOXKECTBO 3HaUeHUH QyHKimu. CriocoObl 3a/1aHus
¢byaxmun. ['paduk ¢pyaxmmm. CoiictBa pyHKINH, nX oToOpakeHUe Ha Tpaduke. [Ipumeps! rpadyikoB 3aBUCUMOCTEH, OTPaKAIOIINX PeabHBIE TTPOIECCHI.

Yuciossle pynkuuu. OyHKIMN, ONUCHIBAIOINIIE NPSIMYIO0 U OOpaTHYIO MPONOPIMOHAIBHBIC 3aBUCUMOCTH, UX Tpaduku u cBoiicTBa. Jluneitnas ¢pynkuus, e€
rpaduk u cBoiicTBa. KBaapatnunas ¢pyHkms, ee rpaduk u cBoiicTBa. CreneHHble QYHKINN C HATYpaIbHBIMH MTOKA3aTeNsIMU 2 U 3, UX TpapuKH U CBOHCTBA.

I'paduxu pyskouit y= ,y= ,y=

YucnoBble nociienoBareb-HoCTH. [[oHATHE YHCIOBO MOCIIEI0BATEIHHOCTH. 3a/JaHIE ITOCIEA0BATEIIFHOCTA PEKYPPEHTHON (hopMyIoi U popMyIon N-ro
YJIeHa.

Apudmernueckas U reomerpuueckas nporpeccur. DopMyiel N-ro wieHa apu(GMETHIeCKON 1 TeOMETPUYECKON TPOTPECCHIA, CYMMBI ITEPBBIX N-X YJICHOB.
N3o0paxeHue wWieHOB apru(pMETHISCKON U TeOMETPUUECKOM MPOrPECCHil TOUKaMU KOOPAMHATHOW TUIOCKOCTH. JIMHEHHBIN 1 SKCIIOHCHIIMAIBbHBIN pocT. CII0KHBIC
MPOLEHTBHI.

BEPOSTHOCTbDb 1 CTATUCTUKA

Cratucruxa. TabanuHoe 1 rpaduyeckoe NpeaCcTaBiIeHNe JaHHbIX, CTOJI04aThie M KPYTOBBIE AUarpaMMsl, Tpaduky, NpUMEHEHHE UarpaMm 1 rpauKoB At
OIMCaHMUs 3aBUCHMOCTEH peabHbIX BEJIMUUH, U3BJI€UCHNE HH(POPMaLUHU U3 TabiuL, quarpaMm 1 rpadukos. OnucaTenbHble CTATUCTHYECKHE IOKA3aTeNId YUCIOBBIX
HaOOpOB: cpeaHee apupMeTHIECKOe, MeaHa, HauOoJbllee 1 HAaMMEHbLIee 3HaueHHUsL. Mepbl paccenBaHMs: pa3Max, AUCHEPCHs U CTaHIAPTHOE OTKIOHEHHE.

CHy‘IaﬁHaH W3MEHYMBOCTh. I3MEHYHMBOCTH IIpu U3MEPCHUAX. Pemafoume ImpaBuia. 3aKOHOMepHOCTI/I B UI3MCHYMBBLIX BCIIMYMHAX.

Cayuaiinbie co0bITHs. CiydaifHbIe ONBITHI (IKCIIEPUMEHTEHI ), SJIeMEHTApHbIE CITydaiiHble cOOBITHS (MCX0/Tb1). BeposSiTHOCTH 37IeMEHTapHBIX COOBITHIA.
CoOpbITHS B CITy4alHBIX SKCIIEPUMEHTAX U OJIaronpusTCTBYIOIINE SI€MEHTApHbIE COOBITHSL. BeposiTHOCTH ciydaitHbIX COOBITHIA. OMBITH C PABHOBO3MOKHBIMU
3JIEMEHTapHBIMU coObITHsAIMH. Kilaccuueckue BepOsITHOCTHBIE OIIBITHI C UCIIOJIb30BAaHUEM MOHET, KyOuKoB. [IpescTaBnenne coObITHI C TOMOLIBIO THarpaMm
Otinepa. IIpoTnBononoKHBIE COOBITHS, 00BEANHEHUE U TIepecedenne coobThil. [IpaBmto cnoxenus BepositHocted. Cirydaiineiii Be106op. [lpencraBnenne
9KCIIEpUMEHTA B BUE AepeBa. HezaBucumble coOBITHS. Y MHOKEHHE BEPOSITHOCTEH He3aBUCUMBIX coObITHI. [locieoBaTenbHbIe HE3aBUCUMBIE HCITBITAaHHS.
[IpencraBienne o0 HE3aBUCHMBIX COOBITHSIX B )KHU3HU.

DJieMeHThl KOMOMHATOPUKH. [[paBuiio yMHOKEHHS, TIEpecTaHOBKY, (pakropuai yncna. CoueTaHust ¥ YMCI0 coueTaHnnil. @opmMysia yuciaa CoueTaHuH.
Tpeyronbauk [lackamnst. ONBITEI ¢ OOJIBIINM YHUCIOM PABHOBO3MOYKHBIX 3JIEMEHTAPHBIX COOBITHH. Brruncienre BepoITHOCTEH B OIBITaX C MPUMEHEHUEM
KoMOuHaTOpHBIX (hopmyi. Mcnbitanus bepaymum. Yenex u Heyaaya. BepositHoctu coObITuii B cepun ncnbiTanuii bepuymm.



CJIy'-IaﬁH]:Ie BeJIHYHMHBI. 3HAKOMCTBO CO CJ'Iy‘-IafIHLIMI/I BCJIMYMHAMHI HAa NPUMEPAX KOHCUHBIX TUCKPCTHBIX CJ'Iy‘lafIHBIX BCJINYMH. Pacnpe):[eneHI/Ie
BCpOHTHOCTefI. MaremaTuyeckoe OXXHIaHHC. CBolicTBa MaTEMaTUYECKOIO OXKHJJaHMs. [TousTre 0 3aKOHE OONBIIMX YUCE]. I/I3MepeHI/IC BepOﬂTHOCTCfI. HpI/IMGHeHI/Ie
3aKOHA OOJBIINX YKCEIT B COIMOJIOTUH, CTpaxOBaHUU, B 3JpaBOOXPAHCHUN, obecrieueHnn 0€30MaCHOCTH HACEIEHUS B ‘lpCSBLI‘lafIHLIX CUTyalusx.

JIOTMKA 1 MHOXXECTBA

TeOpeTl/IKO-MHO)l(eCTBeHHbIe NMOHATHUSA. MHO}KCCTBO, OJICMCHT MHOKCCTBA. 3a/:[aHHe MHOECTB IIEPCUUCICHUEM 3JIEMEHTOB, XapaKTCPUCTUICCKUM
CBOMCTBOM. CTaH}IapTHI)Ie 0003HaYEHHUSI YUCITOBEIXMHOKECTB. HyCTOG MHOKECTBO H €r0 0003HaUYCHUE. ITogMHOX€ECTBO. O6’BCI[I/IHCHI/IG " 1IepeCeUCHNC MHOKECTB,
Pa3HOCTb MHOXXECTB.

Nnmoctpanys OTHOIIEHUH MEXIy MHOXKECTBAMH C TIOMOIIBIO AuarpaMm Diiiepa—BenHa.

JeMeHTBI JOorukKku. [lonsarue o PaBHOCUIIBHOCTH, CJICAOBAHUU, }/HOTp€6HCHI/I€ JJOTUYCCKUX CBA30OKecIU...,mo..., 6 MOM U MOJIb-KO 6 NMOM
cayuae, JJIOTUUCCKUC CBA3KU U, UTU.

MATEMATHKA B NICTOPUYECKOM PA3BUTUN

Hctopus popMupoBaHUs NOHATHS YKCIA: HATypaJIbHBIC YUCIa, APOOH, HEIOCTATOUHOCTh PAllMOHAIBHBIX YUCEN ISl TEOMETPUIECKUX N3MEPEHHIH,
uppanroHaibHeie yncna. CTapuHHBIE CUCTEMBI 3amucu uncen./[poou B Basunone, Erunte, Pume, OTKpbITHE AeCATHUHBIX ApoOeil. CTapuHHBIE CHCTEMBI MEp.
Hecstuanble 1poOu 1 MeTprudeckas cuctema mep. [losBienne orpunarenbHeIX yrcen u Hyis. JI. Maraunkwii. JI, Diinep.

Bo3nukHOBeHNE MaTEMAaTHKU KaK HAYKH, 3TaIlbl e pa3BuTHs. OCHOBHEIC pa3/elibl MATEMATHKU. Brinaromuyecs MaTeMaTUKY U UX BKJIAJ B pa3BUTUC HAYKH.
BeckoHEeYHOCTh MHOXKECTBA MPOCTHIX YKcesl. Hnena u JTMHbl 0Tpe3KoB. ParnonansHbie uncia. [TorpeOHOCTD B uppaioHanbHbix ynciax. [lkona [Tudaropa

3apoxeHue areopsl B Henpax apudmeruru. An-Xopesmu. Posxkaenne OyksenHoi cumonuku. [1.depma, . Buer, P. [lexapt. McTopus Bonpoca o
HaXOoKAeHUH (popMys KOpHel anredpanyeckux ypaBHEHUH, HEpa3pelIMMOCThb B paJnKajiax ypaBHeHUH cTeneHu, 0ombiue yetbipex. H. Tapranss, k. Kapnano,
H.X. A6ens, 3. l'anya.

H3obpereHre MeTo1a KOOPAUHAT, TIO3BOJISIIONIET0 TIEPEBOANTH TeOMETPUYECKUEe 00BEKTHI Ha sI3bIK anreOpshl. P. Jlekapt u [1. ®epma. [IpuMepsl paziuyHbIX
CHUCTEM KOOPIMHAT Ha IJIOCKOCTH.

3amaua Jleonapzo [nzanckoro (Pudonavyumn) o kposiukax, yrcia GudoHauyn. 3aja4a o MaxMaTHON JIOCKeE.
Hcroku Teopun BEpOSITHOCTEH: CTpaxoBoe neio, azapTabie urpsl. I1. depma u b. [lackans. S, bepaymm. A.H. Konmvoropos.
Poinb poccuiickux yueHbix B pasputun Mmarematuku: JI. Diep. H.U. Jlo6auesckuid, [1.J1.Yeobimes, C. Kopanesckas, A.H. Konmoropos.

Marematuka B pazButun Poccun: [letp I, mxona MaTeMaTHUeCKUX M HABUTalKMX HayK, pa3BuTue poccuiickoro diota, A.H. Kpeuios. Kocmuueckas
nporpamma 1 M.B. Kenapi.

HamnpasJjieHnst NpoeKTHOM /1eSITeIbHOCTH



Onuum u3 nyteit hopmupoBanust Y'Y /[ B OCHOBHOM IIKOJIE SIBIACTCS BKIIOUCHHE 00YUIAIONIHXCS B yUCOHO-UCCIETOBATENBCKYIO U TIPOCKTHYIO ACATEIHOCTD,
KOTOPasi MOXKET OCYIIECTRIATLCS B PAMKAX PeaM3alii MPOrpaMMbl yueOHO-UCCIIEIOBATEILCKOM U MPOEKTHOH JesiTebHOCTH. [IporpaMMa opreHTHPOBaHa Ha
HCIIOJIb30BAaHKE B PAMKaX YPOUYHOH U BHEYPOUHOM JAEATEIBHOCTH /ISl BCEX BHIOB 00Pa30BaTEIbHBIX OPraHU3aIHid TIPH MOTYYSHHH OCHOBHOTO OOIIIEro
o0pa3oBaHUsI.

Crieru¢mka NpoeKTHOM 1eATeLHOCTH 00yUalolMuXCcsl B 3HAYNTEIBHON CTENIEHN CBA3aHA C OPUEHTAIMEHN Ha TIOMy4YeHHe MTPOEKTHOTO Pe3yIbTara,
00ecTeYnBaroIero peieHre NPUKIaTHON 3a1a4i 1 UMEIOIIET0 KOHKPETHOE BhIpakeHue. [IpoekTHast aesTebHOCTh 00YYaoIerocsl pacCMaTpUBAETCS C HECKOIBKHIX
CTOPOH: IPOAYKT KaK MaTepUATM30BaHHBINA Pe3yIbTaT, MpoIecc Kak paboTa 1Mo BBITIOTHEHHIO MMPOEKTAa, 3aIIUTa IMPOEKTa KaK WILTFOCTpAIHsS 00pa30oBaTeIbHOTO
JOCTHKEHHSI 00YJaloIIerocsi 1 OpUeHTUPOBaHa Ha (POPMHUPOBAHKE U PAa3BUTHE METANPEAMETHBIX M TMYHOCTHBIX PE3yIbTaTOB 00yUYaroIuXcsl.

Temvl npoexmog, npednazaemuix 6 7 Kiacce:
e CrapunHbIe cHcTeMbl 3anucH yrcen. J{poou B Basunone, Erunte, Pume, OTKpbITHE AeCATHYHBIX APOOCH.
e CrapunHbIe cHCTeMBI Mep. JlecsTndanbie APOOH U METpUUECKasl CHCTEMa Mep.
e Briaronuecs MaTeMaTHKH U UX BKJIaJ B pa3Butue Hayku. (JI. Maruauikui, JI. Ditnep.)
Temvl npoekmos, npednazaembvix ¢ 8 kaacce:
e [lkomna [Tudaropa.
e 3apoxaenue anreOpsl B Hepax apuMeTuKu. An-Xope3mu.
e Poxnenne OykBenHol cumBonmky. [1.depma, ®. Buer, P. [lekapr.
Temvl npoexmog, npednazaemuix 6 9 knacce:
e 3amaua Jleonapmo [Tuzanckoro (PuboHauun) o kponukax, yncia Gubonayun. 3aga4ga o MAaXMaTHOM TOCKeE.
e lcroku TeopuH BEpOSITHOCTEH: CTpaxoBoe A€o, azapTHelie urpsl. 11. depma u b. Ilackans. A, bepuymm. A.H. Konmoropos.
e Poub poccuiickux yueHbIX B pa3Butiu Matematuku: JI. Ditnep. H.U. Jlo6aueBckuit, [1.J1.YUeOwmmes, C. KoBanerckas, A.H. Kommoropos.
e Maremaruka B pazButuu Poccun: Iletp [, mkona MaremaTrHuecKnX W HAaBUTALKUX HAyK, pa3BuThe poccuiickoro duiota, A.H. Kpeutos. Kocmudeckas
nporpamma 1 M.B. Kennpi.

Buapl yueOHoI gesiTeibHOCTH, 00ecneunBaomue popmuposanne UKT-komnerenuuii
Cpenu BUIOB y4eOHOH JiesTeIbHOCTH, obecneunBarommx popmupoBanre MK T-komnereHnnn o0yyaromuxcs, MOXKHO BBIICJINTH B TOM YHUCIIE TAaKUE, KaK:

e  BBHINOJHAEMBIC HAa YPOKaX, JIOMa U B PaMKax BHEYPOUHOH JESITEIBHOCTH 3a/IaHHs, TIPEAIIOIArarollie HCIOIb30BaHUe dIIEKTPOHHBIX 00pa30BaTeIbHBIX
pecypcos;

CO3/1aHHE U PelaKTUPOBAHUE TEKCTOB,;

CO3/1aHHE U PeaKTUPOBAHUE HIEKTPOHHBIX TaOJHI;

WCTIONIb30BaHKUE CPEICTB LI OCTPOCHUS TUarpaMm, rpakoB, OJI0K-cXeM, APYTHX rpaduueckux 00bEeKTOB;
CO37JaHHE U PEAAKTHPOBAHNE TIPE3CHTALH;

CO3/1aHHE U pelaKTUpOBaHUE rpaduKu U GOTO;

CO37aHHE U PEAAKTHUPOBAHNE BUEO;

CO3/1aHNE MY3bIKAIBHBIX U 3BYKOBBIX OOBEKTOB;

MOUCK M aHanu3 nH(popmanyu B UHTEpHETE;

MOJIETMPOBaHNE, IPOEKTUPOBAHNUE U YIIPABIICHHUE;



L MaTéMaTH4ICCKass 06pa60TKa " BU3yaii3alund JaHHBIX,

®  Co3/1aHue BeO-CTpaHUI] U CANTOB;

e ceTeBas KOMMYHHKAIMS MEXAY YUCHUKAMH U (WIIN) YUUTEIICM.
D¢ pexruBnoe popmupoanne MKT-koMmneTeHH 00yHatOMIMXCsl MOKET OBITH 00ECTIEYEHO YCHITMSMU KOMaH bl yUUTEIeH-TIPEIMETHUKOB, COTJIACOBAHUE
JeMCTBUM KOTOPBIX 00ECIEUNBACTCS B XOJI€ PErYJISIPHBIX PA00UYMX COBELIAHNH 110 JAHHOMY BOIIPOCY.

TemaTuyeckoe MJIAHUPOBAHUE

7 kJjacc — 3 yaca B HeJeJII0

OcHOBHOE COACPIKaHUE 110 TEMaM

XapakTepucTHKa OCHOBHBIX BUOB JCSITEIFHOCTH YICHHUKA (HA YPOBHE YUEOHBIX TEHCTBUIN)

I'nasa 1. Belpaskenus, To:xK1ecTBa,
ypaBHeHus 22 4.

Bripaxxenus

[IpeoOpazoBaHue BRIPAKEHHIA
Konrtponbnas padora Nel
YpaBHEHUS ¢ OTHON IEPEMEHHON
CraTtucTHyecKre XapaKTePUCTHKH
Konrtponbnas pabora No2

Haxonute 3HaueHUs YUCIOBBIX BHIPAKCHUN C IEPEMEHHBIMU MIPHU YKAa3aHHBIX 3HAYCHUSX MEpEMEHHbIX. Mcronb30BaTh
3HAKH ,

BoimonusaTe npocTeiimue npeodpa3zoBaHusl BHIPAXKESHUM: TPUBOIUTH OJOOHBIC ClIaracMble, PaCKpbIBaTh CKOOKH B CyMMe
WJIU Pa3HOCTHU BBIPAKEHUM.

Pemats YpaBHCHUA BUA ax=b IIpU pa3/IMYHbIX 3HAYCHUAX a4 U b, a TaK)KC HECJIOXKHBIC YpaBHCHU A, CBOJAIINCCA K HUM.

Hcrnonp30BaTh annapar ypaBHEHHM JUIs pEILEHUS TEKCTOBBIX 33/1a4, MHTEPIIPETUPOBATh pe3yJbpTaT. cnoab30BaTh
HpPOCTEHIINE CTATHCTHUECKUE XapAKTEPUCTUKH (CcpefHee apupMeTHIecKoe, pa3Max, Mojia, MeHaHa) Ul aHaJlu3a psiia
JTAHHBIX B HECJIOXKHBIX CUTYaIHIX

I'naBa 2. ®ynkuuu 11 4.

®OyHKIMH ¥ UX TpadUKH
Jluneiinas GyHKIMS
Kontponbhas pabora Ne3

Boruncnsate 3HaueHns: GyHKUUH, 331aHHON (POPMYJIIO, COCTaBISATh TabunIbl 3HaueHnid pyHkuun. 1lo rpaduky dyaxuun
HaXOJUTh 3HaUeHUE (DYHKUMH 110 U3BECTHOMY 3HAUCHMIO apryMEHTa M pelars o0paTHyo 3a1ady. Ctpouts rpaduku
TPSMOM TIPOTIOPIIMOHAIEHOCTH U IMHEWHON (DYHKIIMH, OMTUCHIBATH CBOMCTBA ATHX (QyHKIMH. [loHNMMAaTh, KaK BIUSET 3HAK
Koad¢uimenTa kaa pacronokeHue KOOpAUHATHOH rockocTH rpadukn Gyakmn y=kx, rae k#0? Kak 3aBucur ot
3Ha4yeHuil ku b B3anMHoe pacnionoskeHue rpagukoB 1ByX QyHKIMH Buaa y=kx+b. HTepnperupoBarh rpag Ky peanbHbIX
3aBHCHUMOCTEH, ONHChIBaeMbIX (hopmynamu Buaay=kx, raek#0 u y=kx+b

I'naBa 3. Ctenenb ¢ HATYPAJIbHBIM
nokaszaresuem 11 4.

CreneHb U ee CBOKWCTBA
OgHOYIEHEI
KonTponbras pabora Ne4

BbI4UCIIATL 3HAYEHNs BHIPAKEHUH BUa a" , T/l a- IIPOU3BOJILHOE YMCII0,N- HATYPAILHOE YKCIIO, YCTHO U IIUCBMEHHO, &
TaKXe C MOMOIIBIO KAIbKyJsiTopa. @opMyIrpoBaTh, 3alUCHIBATH B CHMBOJIMYECKOH (hopMe 1 00OCHOBBIBATH CBOMCTBA
CTEICHU C HAaTYpaJIbHBIM MOKa3aTeneM. [IpuMeHsTh CBOMCTBA CTENEeHH IS TPeoOpa3oBaHMsl BRIpAKEHHH. BRIOIHATS
YMHO’KEHHE OJIHOUJICHOB M BO3BE/ICHNE OJIHOUIEHOB B cTereHb. CTpouts rpadukn GyHkimil y=x"u y=x". Pemars
rpaduueckue ypaBHeHHsax =kx+b, X*=kx+b, raek,b - HekoTopsIe unca.




T'naBa 4. MHorowieHsl 17 4.

CymMma 1 pa3sHOCTh MHOTOWJICHOB
[IpousBeneHre MHOTOWICHA H OJHOWICHA
KonTtponbsHas padota Ne5

IIpousBeaeHre MHOTOYJICHOB
Kontponbnas padora Ne6

3anuchIBaTh MHOTOYJICH B CTAHIAPTHOM BHJIE, ONIPEENIATh CTETIEHb MHOTOWICHA. BBIMOMHATE CIIOKEHUE U BEIUNTAHHE
MHOTOWICHOB, YMHOXXEHHUE OJJHOUJICHA HA MHOTOWICH, BBIMIOJIHATH PA3I0’KEHUE MHOTOWICHOB HA MHOKUTEIH, UCIIONb3YsI
BBIHECEHNE MHOXKHTENS 32 CKOOKH M CITOCO0 TPpYNIHUPOBKH. [I[pUMEHSTh NeCTBHS ¢ MHOTOWICHAMH TIPU PEIICHUN
pa3HO00pa3HbIX 33j1a4, B YACTHOCTH MPH PEIICHUU TEKCTOBBIX 3a/1a4 C MMOMOIIIBI0 YpaBHEHUH

I'maBa 5. ®opMyJibI COKPALIEHHOTO
yMHOkeHHs 19 4.

KBanpaT cymMMBl 1 KBazpat pa3HOCTH
PazHocTb KBasipaTOB.

CymMma 1 pa3HOCTh KyOOB
Konrtponbnas pabora No7
[IpeoOpa3zoBaHue METBIX BHIPAKEHUI
Konrtponbnas pabora Ne§

Jloka3bIBaTh CIIPaBeIUBOCTH (POPMYIT COKPAIEHHOTO YMHOKEHUS, IPUMEHSTh UX B IPe0Opa30BaHUH 1IEJIBIX BIPAKCHUN
B MHOTOYJICHBI, a TAKKE JJIS PA3JIOKEHUSI MHOTOWICHOB HA MHOXKHUTENH. VIcTIomp30BaTh pa3nndHbie IpeoOpa3oBaHus
IEJTBIX BBIPAKCHUN TIPU PEIICHIH YPaBHEHHUH, TOKa3aTeIbCTBE TOXK/IECTB, B 33/Ia4ax Ha JeIMMOCTb, B BBIYUCICHUH
3HaYEHUH HEKOTOPHIX BBIPAKEHUH C TTIOMOIIBIO KaJIbKYIATOpA

I'maBa 6. CuctemMbl JIMHEHHBIX YPaBHEHHI
16 4.

JIuneliHble ypaBHEHUS C ABYMS
MIEPEMEHHBIMH U MX CHCTEMBI

Pemenne cucreM TMHEWHBIX YPABHEHUI
Konrtponbhas padora Ne9

OnpenessTh SBISETCS JIM Napa Yuces pellieHneM JJAHHOTO ypaBHEHUS ¢ ABYMsI TepeMeHHbIMH. HaxoauTs myTéMm nepedopa
TeNbIe PEIICHNUs JINHEHHOTO YpaBHEeHHsI ¢ ABYMs TiepeMeHHbIMU. CTpouTh rpaduk ypaBHeHUs ax+by=c, rnea#( nmu b#0.
Pemate rpaduuecknm criocoOOM cUCTEMbI IMHEHHBIX YPaBHEHHUH ¢ ABYMsI IepeMEeHHBIMU. [IpuMeHsITh crioco0
MOJICTAHOBKH U CIIOCOO CIIOKEHUS IPU PELISHUH CUCTEM JIMHEHHBIX YPaBHEHUH C IByMsI TIepeMeHHbIMU. Perrats
TEKCTOBBIC 33/1a4H, UCIIONB3Ysl B KAUECTBE AIreOpanveckoil MoJIeNi CUCTeMy ypaBHeHui. HTeprnpeTupoBarh pe3ynbTar,
MOJTyYEHHBIN TPU PELICHUH CUCTEMBI

IHoBTOpEHME 6 U.

[IpeoOpazoBaHue BEIPAKEHUIA
CreneHs U ee cBoiicTBa
@®opMyIBl COKPAIIEHHOTO YMHOXKEHHS
Cucrembl TMHEWHBIX YpaBHEHUH
Hrtoroselii ypok
Htorosasi konTpoabHas padota NelQ

BrimonnaTh npocreiimme npeoOpa3oBaHus BEIPAXKEHUN: IPUBOANTH MIOJOOHBIE CllaraeMble, pacKpbIBaTh CKOOKH B CyMMe
WIN PA3HOCTH BBIPQKEHUH. BHIMUCIIATL 3HaUYEHNs BHIPAXKEHUH BUIA a" , T/IE a- IIPOM3BOJILHOE YMCIIO0,N- HATYPAIbHOE
YHCJI0, YCTHO U MUCBMEHHO, @ TAKXKE C IIOMOIIBIO KalbKyJsiTopa. JloKka3plBaTh CIIpaBeAJIMBOCT (DOPMYIT COKPAIIEHHOTO
YMHOKEHHSI, TIPUMEHSTh X B IPE0OPa30BaHMH 1IEJIbIX BBIPAKEHUH B MHOTOUJICHBI, & TAKIKE JUIST PAa3JIOKCHUS
MHOTOUYJIEHOB Ha MHOKUTENHU. [[pUMEHATH c11oco0 MoICTaHOBKHU M CIIOCO0 CI0KEHUS MTPU PEIIEHUH CUCTEM JIMHEHHBIX
YPABHEHUI C IByMs IEPEMEHHBIMU

8 kiacce — 3 yaca B HexelII0




I'nasa 1. PanuonajbHbie 1podu 23 4.

PanmonansHBIe IPOOH M MX CBOMCTBA
CyMMa # pa3HOCTb ApoOeit
KontponbsHas padbora Nel
[IpousBenenne n 9acTHOE APOOCH
Kontponbnas pabora Ne2

DopMyTHpPOBATH OCHOBHOE CBOMCTBO paIlMOHAILHON APOOH U IPUMEHSTE €T0 IS TPeoO0pa3oBaHus APOOCH.
BrInoHATE Cllo)KeHUE, BEIUNTAHKUE, YMHOXKEHHUE U JICJICHUE PAIlMOHAIBHBIX ApOOEH, a TaK)Ke BO3BEJICHUE IPOOH B
CTeTIeHb. BEIMOMHATE pa3nuyHble MpeoOpa3oBaHUs PAMOHATBHBIX BRIPAKEHUH, JOKa3bIBaTh TOXK/IECTBA. 3HATH CBOMCTBA

bynkuun Y=, raek#0, u ymeTb cTpouTh e€ rpaduk. Vcnonb30BaTh KOMIBIOTED ISl KCCIICAOBAHUS TIOJIOKEHHS TpaduKa
B KOOPJMHATHOM IUIOCKOCTH B 3aBHCHMOCTH OT K

I'nasa 2. KBaapatusblie kopuu 19 4.

JleficTBUTEIbHBIC YHCTIA
Apudmerraecknii KBaapaTHBIH KOPESHb
CBoiicTBa aprpMETHUECKOTO KBAAPATHOTO
KOpHS

KonTponbnas padora Ne3

[TpuMeneHue cBOMCTB apUPMETHIECKOTO
KBaJpaTHOTO KOPHS

KonTponbHas pabora No4

[TpuBOIUTH TPUMEPBI PAIIMOHATILHBIX M UPPAIIMOHAIBHBIX Ynced. HaxoauTe 3HaYeHUs apu(pMEeTHIeCKIX
KBaJIPaTHBIX KOPHEH, HCITONB3YS PU HEOOXOIMMOCTH KalIbKyIATOpP. [[oKa3piBaTh TEOPEMBI O KOPHE M3 TPOU3BEACHUS U

Ilp06I/I, TOXIACCTBO = |a|, MNPUMCHATL UX B npeo6pa30BaH1/mX BI;Ipa)KeHHfI. OCBO60)K[[aTI)C$I OT UpPALlMOHAJIBHOCTH B

3HaMeHaTeNAx apoleil Buga . BBIHOCUTb MHOKUTEJb 3a 3HAK KOPHSA U BBIHOCUTb MHOKMTEIIb 110 3HAK KOPHS.
Hcnonb30BaTh KBaJpaTHBIE KOPHU JUISl BBIPAXKCHHUS TIEPEMEHHBIX U3 T€OMETPUUECKUX U (hruzndeckux hopmyi. CTpouTth

rpapuk QyHKIMK y= W WUIIOCTPUPOBATh Ha rpaduke e€ cBoicTBa

I'naBa 3. KBagpatnslie ypaBHenus 21
4.

KBasipaTtHOe ypaBHEHHE U €r0 KOPHU
KonrtponbHas padota Ne5
JlpoOHbIe panoHaNbHbIE YPaBHEHUS
KontponbHas pabora Ne6

Pemath kBagpaTHble ypaBHeHUs. HaxoanTs moabopoM KOpHHU KBaJIpaTHOIO YpaBHEHMS, UCIIOJb3Ys TeopeMy Buera.
HccnenoBath KBaipaTHbIC YpaBHEHHS 110 AUCKPUMUHAHTY U KO3 puireHTaM. Pemars 1poOHbIe palMoHaTbHEIE
ypaBHEHUS, CBOJS pElICHNE TAKUX YPaBHEHHUH ¢ MOCIETYIOINM UCKITIOUEHHEM TTOCTOPOHHUX KOpHEH. PeniaTh TekcToBbIe
3aj1auM, UCTIOJIB3YsI KBaIpaTHbBIE U APOOHBIC ypaBHEHUS

I'naBa 4. HepaBenctna 20 4.

HucnoBble HEPABEHCTBA U UX CBOMCTBA
Konrtponbhas padora Ne7

HepaBeHcTBa ¢ 01HOM IEPEMEHHON U X
CHUCTEMBI

Kontponphas pabora Ne§

(DOpMYJ'II/IpOBaTB 1 JOKa3bIBaTh CBOMCTBA YHCIOBBIX HCPABCHCTB. Hcmons3oBath arrmapaTt HEPaBCHCTB [JIA OLICHKHU
IMOrp€IIHOCTU U TOYHOCTH HpI/I6J'II/DKeHI/ISI. HaXOI[I/ITI) NepeCccUHCHUA 1 O6’L€I[PIH€HI/I€ MHOXECTB, B YaCTHOCTH YHCJIOBBIX
MMPOMCIKYTKOB. Pematp nmuHeliHbIC HCPAaBCHCTBA. Pemate cuctembl JIMHEHHBIX HEPABCHCTB, B TOM YHUCJIC TAKUX, KOTOPBIC
3aliMCaHbl B BUJIC HBOﬁHBIX HEPaBCHCTB

I'masa 5. CreneHs ¢ meJbIM
nokasartejieM. JJIeMeHThI cTaTuCTUKH 11 4.

CreneHs ¢ LeJIbIM TIOKa3aTeNeM 1 e€ CBOWCTBA
KonTponbras pabora Ne9
DNeMEHTBI CTATHCTUKU

3HAaTh ONpe/ICIICHNUE U CBONCTBA CTETNICHH C LIENBIM MoKa3aresieM. [IpuMeHsITh CBOHCTBA CTEIICHH C LIETBIM
MoKa3aTeseM MPH BBIMOJIHEHUH BBIYHUCICHUH U MPeoOpa3oBaHuii BeIpakeHH. Mcroap30BaTh 3auch Yices B
CTaHIAPTHOM BHJIE JUTA BEIPAYKEHUS M COMTOCTABIIEHHSI Pa3MepPOB 00BEKTOB, JITUTEIBHOCTH MPOIECCOB B OKPYIKAFOIIEM
MHUpeE.

[TpuBOIUTH IPUMEPHI PEIIPE3CHTATUBHON M HEPENpe3eHTaTUBHOM BbIOOpKHU. M3BnekaTs nH(popManuio u3 Tadimig
YacTOT ¥ OPraHU30BbIBATh MH()OPMAIHMIO B BUJIE TAOJHI YaCTOT, CTPOUTh MHTEPBAJIbHBIN psifl. Vicronb30BaTh HarIsiHOE
NpEeACTaBICHUE CTATUCTUYECKON HH(POPMALIUK B BUIE CTOJIOUATHIX M KPYTOBBIX THarpaMm, MOJMrOHOB, THCTOIPaMM




IloBTOpenne 8 4.

[IpousBenenne u 9acTHOE APOOCH
CBolicTBa apu(pMETHUECKOTO KBAJIPATHOTO
KOPHS
[IpuMeneHnne CBONCTB apruPMETHIECKOTO
KBaJPaTHOTO KOPHSI
JpoOHble parmoHaNbHBIC YpaBHCHUS
HepapeHcTBa ¢ 0J1HOM NTEpEMEHHON U UX
CHCTEMBI
CremneHb ¢ LeTbIM MOKa3aTesieM U e€ CBOMCTBA|
HtoroBast KOHTpOJIbHAS paboTa
Wtoroselil ypok

BrmonHATh paziandHbie IpeoOpa3oBaHus PallMOHATBFHBIX BRIPAKEHUH, JOKa3bIBaTh TOXKAeCcTBA. OCBOOOKIATHCS OT

HUPPALMOHAIIBHOCTU B 3HAMCHATCIIAX ,Z[pO6CfI BHIa y . BBIHOCUTH MHOXKHUTEJIb 3a 3HAK KOPHA U BEIHOCUTH

MHOKHUTEJIb TI0J] 3HaK KOpHs. CTpouTth rpaduk QyHKIMU y= ¥ WUIFOCTPUPOBATh Ha Tpaduke e€ cBolicTa. Pernrath
JMHEHHbBIC HEpaBEHCTBA. Perarh cucTeMbl TMHEHHBIX HEPABEHCTB, B TOM YHCIIE TAKUX, KOTOPBIC 3alHCAHbI B BUJIC
JIBOWHBIX HEpaBEeHCTB. [I[pUMEHSTh CBOMCTBA CTEIICHH C IEJIBIM TIOKA3aTeNIeM MTPU BHITIOJTHEHUH BBIYUCIICHHUN 1
npeoOpa3oBaHNil BEIPAKEHUH.

9 kaacc — 3 yaca B HeJeJII0

I'napa 1. KBagpaTtuunas pyHkuus
22y,

@DyHKIMM U UX CBOMCTBA
KBagpartsslii TpExusneH
KonTponbnas padora Nel
KBanpatuunas ¢pyHkius u e€ rpaduk
Crenennas ¢pynkuus. Kopens n-it
CTETEeHU

KontposnbHas pabora Ne2

BIYUCJIATH 3HAYCHUA HKIINNU 33[LaHHOI\/'I opM JIOf/i a TAKXKE IBYMS U TpEMs (DOpMYyJIaMU. IIMCBIBATH CBOfICTBa

B y , YII0H, y y. O

(bYHKHI/Iﬁ Ha OCHOBC UX Fpa(i)I/I‘ICCKOFO HpCI[CTaBJ'IeHI/IH. HHTCpHpCTI/IpOBaTI) Fpa(l)I/IKI/I peaHbHBIX 3aBHCHMOCTeI>'I.

[Toka3bIBaTh CXEMATUUYECKH HOJ‘IOZXCGHI/IE: Ha KOOPJMHATHOU TIOCKOCTH TPaduKOB qoyHKum?Iy=ax2, y=ax2+n, y=a(x—m)2.
OUTE IpaduK PYHKIMH y=aX +bX+c, yMETh YKa3bIBaTh KOOPAUHATEI BEPIINHEI 1apadoibl, €6 0Ch CHMMETPHH,

C +bx+c € 3BIBA 00 e apabo eé €

HarpaBJICHHE BETBEH mapadoIIbl.

U300pakath cxeMaTHuecKu rpaduk QyHKIUK y=X'C YETHBIM U HEYETHBIM N. [TOHMMATh CMBICT 3anucei Buia ,

U T.J., TAE @ — HEKOTopoe unciio. MiMeTs npencTaBieHrne 0 Hax0XICHUH KOPHEH N-1 CTerneH! ¢ TOMOLIbIO
KaJbKyJsaropa

I'naBa 2. YpaBHeHUSs] M HEPABEHCTBA
€ OJHOM nmepeMeHHOi 14 4.

YpaBHEHHUs C OQHON IIEPEMEHHON
HepaBeHncTtBa ¢ 0J1HOW epeMEHHON

KontponsHas pabora Ne3

Pemath ypaBHeHUSI TpETbEH M YETBEPTON CTENICHH C IOMOILBIO PA3I0KEHHUSI HA MHOKUTEIN U BBEICHUS
BCIIOMOTATeJbHBIX MIEPEMEHHBIX, B YACTHOCTH peliaTth OMKBajpaTHbIC ypaBHEeHUs. Penath qpoOHbIe pariMoHa bHbIC
YpaBHEHUS, CBOJIS MX K 1IEJIBIM YPAaBHEHMSIM C MOCIIEAYIOLICH TPOBEPKON KOPHEH.

Penrath HepaBeHCTBa BTOPOI! CTETIEHU, UCTIONB3YsI IpadUuecKue MmpeacTaBieHus. Mcmonb30Barh METOI HHTEPBAIOB
JUISL ELLIEHUS] HECIIOKHBIX PALIMOHAIbHBIX HEPABEHCTB




I'naBa 3. YpaBHeHUsI 1 HEPABEHCTBA
¢ IByMs nepeMeHHbIMHU 17 4.

YpaBHEeHUS ¢ ABYMSI IEPEMEHHBIMU U HX
CUCTEMBI

HepasenctBa ¢ AByMsI IepeMEHHBIMU U X
CUCTEMBI

Kontponbnas padora No4

Crpouts rpaduky ypaBHEHUH ¢ IByMs IEPEMEHHBIMU B IIPOCTEHIINX CIIydasiX, KOrzia rpaukoM sIBJSIETCs MpsiMasi,
napabouia, rurnep0oia, OKPYKHOCTb. Vcronb30BaTh UX I Tpa@UuecKOro peeHus CUCTEM YPaBHEHHH C IBYMSI
MePEMEHHBIMH.

Pemath crioco0OM NOACTaHOBKY CHCTEMbI IBYX YPAaBHEHUH C JBYMS IEPEMEHHBIMH, B KOTOPBIX OJJTHO YPaBHEHHE
NEePBOH CTENEHH, a APYroe — BTOPO CTETIEHH.

Pematp TekcTOBBIE 33/1a49H, NCTIONB3Ys B KAUECTBE alre0pandecKoil MOJIEIM CUCTEMY YPaBHEHUH BTOPOW CTETIEHU C
JIByMsI IEPEMEHHBIMHI; PEIIaTh COCTABIEHHYIO CUCTEMY, HHTEPIIPETHPOBATH PE3yIbTaT

I'naBa 4. ApudpmeTnyeckasi u
reoMeTpuyeckas nporpeccuu 15 u.

Apudmerrndeckas IporpeccHs
KonrtponsHas pabora Ne5
['eomeTpuyeckas mporpeccus
Konrponsnas padora Ne6

[TpuMeHsTh MHICKCHBIC 0003HAYCHUS JIJIsl WICHOB TIOCleoBaTeIbHOCTEH. [IpUBOIUTH IpUMEPHI 3aJ1aHuUs
nocIe0BaTeNIbHOCTEH (hOpMYIION N-TO UJieHa U PEKYPPEHTHOH (HOPMYIIOH.

BeiBoauTh GopMyIiel N-TO wieHa apuMETHYECKON MPOrPEcCCHd U TeOMETPUIECKOM MPOTrPEeCcCHH, CyMMBI
NEPBBI N YWICHOB apUPMETHUECKON ¥ TEOMETPHUYECKOM MTPOTrpeccuil, petarh 3a1a4u C UCTI0Ib30BaHHEM 3TUX (HOPMYIL.
Jloka3bIBaTh XapaKTePUCTHYECKOE CBOMCTBO apu(hMETHICCKON 1 TeOMETPUIECKOM MPOTPECCHIA.

Pemats 3aa4u Ha CJIOKHBIC INPOUEHTHI, UCTIOJIB3YS IIPU HCOGXOI{I/IMOCTI/I KaJIBKYJIATOP

I'naBa 5. DineMeHTHI KOMOUHATOPUKH
U TeopuM BepositHoCcTH 13 4.

DneMeHThl KOMOMHATOPUKH
HavanbpHble cBeIeHUS U3 TEOPUU
BEPOSATHOCTEMN

KonTponbnas padota Ne7

Beinosnuth nepe®op Bcex BO3MOKHBIX BAPUAHTOB U1 IiepecuéTa 00beKTOB U KOMOMHAIMH. [IpuMensTh npaBuio
KOMOMHATOPHOT'O YMHOXKEHHUSL.

PacrnioznaBath 3a7a4u Ha BEIYMCIICHHE YHCIIA TIEPECTAHOBOK, Pa3MEIICHUH, COYeTaHUH ¥ TPUMEHSITh
COOTBETCTBYIOIINE POPMYIIBI.

Berauciars qacCcToTy cnyqaﬁHoro COOBITHSL. O]_IeHI/IBaTI) BCPOATHOCTDH cnyqaﬁHoro COOBITHS C IMOMOIIBIO 9YaCTOTHI,
yCTaHOBJ’IeHHOfI OIIBITHBIM HYTéM. HaXOI[I/ITL BCPOATHOCTDH cnyqaﬁHoro COOBITHSI HA OCHOBE KJIACCUYECKOTO OIpEACIICHUA
BCPOATHOCTH. HpI/IBO,HI/ITB MMPUMCEPBI JOCTOBCPHBIX U HCBO3MOKHBIX COOBITHI

[HoBTOpenue 21 4.

KBanpaThslil TpéxuiieH
Crenennas ¢pynkuus. Kopens n-it
CTETEHU
HepaseHcTBa ¢ 0qHOM epeMeHHON
VYpaBHEHUS ¢ ABYMsI IEPEMEHHBIMU U UX
CUCTEMBbI
HepaBeHcTBa ¢ AByMsI IEPEMEHHBIMU U X
CHUCTEMBbI
Apudmerndeckas Iporpeccust
I'eomerprueckas nporpeccus

OnuckiBaTh CBOMHCTBA (GYHKIIUI HA OCHOBE HX I'padUuecKoro npejacTapieHus. MHTepnpeTupoBaTh rpaduku
peanbHbIX 3aBUcHUMOcTel. [lokasbIBaTh cXxeMaTH4eCKH MOJIOKEHNE Ha KOOPIMHATHOM IJIOCKOCTH Ipa)uKkoB
dyHKmmity=ax’, y=ax*+n, y=a(x-m)*. Ctpouts rpaduk GpyHKIMH y=ax’+bx+c, yMeTh yKa3bIBaTh KOOPIHHATHI BEPIIHHBI
napabouibl, €€ OCb CHMMETPHH, HarpaBlieHHe BeTBel mapabobl. Perats HepaBeHCTBAa BTOPOH CTENEHH, UCTIONB3YS
rpaduyeckue npeacrasieHns. Mcmonp3o0BaTh METO] MHTEPBAIOB [Tl PEIIEHUST HECTIOKHBIX PAIlOHAIBHBIX HEPABEHCTB.
Hcnonb3oBaTh UX A rpa)iuaecKoro perieHus] CUCTeM YpaBHEHHI C JIBYMs TIEPEMEHHBIMHU.

Pemrats ciocodbom MOACTAaHOBKU CUCTEMEI IBYX ypaBHeHI/Iﬁ C ABYMs IEPCMCHHBIMU, B KOTOPBIX OJTHO YPABHCHHC
r[epBoﬁ CTCIICHU, a APYTroC — BTOpOfI CTCIICHMU.

PemaTe TeKCTOBBIC 3a/1aUH, UCTIONIB3YS B KAUECTBE aareOpandeckoil MOAE CUCTEMY YPaBHEHHUH BTOPOU CTEIIEHHU C
JIBYMS TIEPEMEHHBIMHI, PEIIaTh COCTABICHHYIO CHCTEMY, HHTEPIIPETUPOBATH PE3yIbTaT. BEIBOAUTE POpMYIIBI N-TO WieHa
apruMEeTUIECKON MPOTPECCHH U TEOMETPUIECKOH MPOrPEeCCUH, CyMMBI TIEPBhIH N YWICHOB apu(hMETHIECKON U




DneMeHTh KOMOWHATOPUKH TEOMETPUICCKOM TIPOTPECCHii, permaTh 3a0a9u ¢ UCIIOJIF30BaHIEM 3TUX GopMyIL. JloKa3bIBaTh XapaKTEPUCTHICCKOE
HavanbHble CBEICHUS U3 TEOPUU CBOMCTBO apu(hMETHIECKOI U TeOMEeTpUIecKoi porpeccuii. OlleHUBATh BEPOSITHOCTh CIIYYaHOTO COOBITHS C TOMOIIIBIO
BEpPOATHOCTEH JaCTOTHI, YCTAHOBJICHHON OMBITHBIM IMyTEM. HaX0IUTh BEPOATHOCTE CIIYIAHOTO COOBITHS HAa OCHOBE KIIACCHICCKOTO

HIToroBast KOHTpONIbHas paboTa ompeJiesieHus BEpOsTHOCTU. [IpHBOANTE MpUMEPBI JOCTOBEPHBIX U HEBO3MOKHBIX COOBITHIA.

IToaroroBka K 3K3amMeHy

Onucanue yue0HO-MeTOIUYECKOT0 M MATEPUATLHO-TEXHHYECKOT0 o0ecreueHnsi 00pa3oBaTe/ibHOT0 Mpoiecca

1. Bypmucrtpora T. A. Anrebpa. [Iporpammer 0611e00pa3oBaTenbHbIX yupexaeHuil. 7-9 kinaccel. — M.: [Ipocemnienue, 2014.

2. Anrebpa. 7 xnacc: yue6. nis obmeoodpasonar. yupexaenuit F0.H.Makapsrue, H.I'. Munmtok, K.M.Heuikos, C.b.CyBopoBa; moa
pen.C.A.TemsikoBckoro.- 5-¢ u31.- M.: [Ipocsemenue, 2015.

3. Anrebpa. 8 kiacc: yue6. mys oduieoOpasosar. yupexaenuit FO.H.Makapsrues, H.I'. Munmiok, K.M.Hemkos, C.b.CyBopoBa; non
pen.C.A.TemsikoBckoro.- 19-e uza.- M.: Ilpoceemenne, 2010.

4. Anrebpa. 9 knacc: yue6. ns odmeodpasonar. yupexaenuit F0.H.Makapsiue, H.I'. Munmtok, K.M.Hemkos, C.b.CyBopoBa; mox pez.
C.A.TenskoBckoro.- 19-¢ u3a.- M.: [Ipocsemienue, 2010.

5. Nzyuenune anredpsl B 7-9 kiaccax: mocodue mis yaureneit / FO.H.Makapseraes, H.I'. Munatok, C.b.CyBoposa, 1.C.11InbikoBa. — 3-e 3., mopad. —
M. : IIpocsemienue, 2009.

6. XoxoB B.!. Anrebpa. Aunakrruueckue matepuansl. 7,8, 9 kmaccet / B.M. Xoxos, FO.H.Makapseraes, H.I'.'Munatok.- 14-e uzn.- M.:IIpocBemienue,
2009.

7. EpmoBa A.Il., 'ono6opoasko B.B., Epmosa A.C. CamocTosiTeTbHBIE U KOHTPOJIbHBIE pabOTHI 1O anredpe 1 reoMeTpuu Juis 7 Kiacca. — 7-e u3fl.,
ucnp. u gon. — M.: WJIEKCA, - 2009.

8. Qymuuusn O.I1., Kponrays B.JI.. Anre6pa. 7 kinacc. TemaTuueckue TECTHI.

M.: Ilpocsemenue, 2011.

9. KontposnbHo-u3MepHTenbHble MaTepuaisl. Anredpa. 7, 8, 9 kinacesl. Coct. J.M.Maptsimosa.-M.:BAKO, 2012.

HNHpopManHoOHHO-KOMMYHUKATHBHBIE CPeICTBA:
Catimul 015 yyawuxcs:
WurtepaktuBHbIi yueOHUK. AsreOpa 7 kiace. http://www.matematika-na.ru
Dunmkiaonenus s aerei http://the800.info/yentsiklopediya-dlya-detey-matematika
Duuukoneaus mo maremaTtukehttp://www.krugosvet.ru/enc/nauka_i_tehnika/matematika/ MATEMATIKA.html
CripaBOYHHUK MO MaTeMaTHKe JUTsl ITKOJILHUKOB hitp://www.resolventa.ru/demo/demomath.htm
Marematuka oH-yiain http://uchit.rastu.ru

Catimoit Ons yuumens:
ITencoset, matematuka http://pedsovet.su/load/135




Yuurenbckuii mopran. Maremaruka http://www.uchportal.ru/load/28

VYpoxku. Het. [lyis yuurtesst MaTeMaTuku, anreopsl, reomerpun hitp://www.uroki.net/docmat.htm
Buneoypoku no anredpe — 7 kiacc , UROKIMATEMAIKI.RU (Mrops XKabopoBckuii )
DNEeKTPOHHBINA y4eOHUK

DneKTpoHHOE mocooue. Anredpa, oOypoUHbIe TUTaHbl 7-9 Kitacchl. M31aTenbCTBO «Y YUTENbY

Haznaonwvie nocobus:

1. [TopTpeThl BEIUKUX yU4EHBIX-MATEMATUKOB.
2.JleMOHCTpaIMOHHBIC TAOJIHIIBI.

Texuuueckue cpedcmea 00yHeHusL:

1. ITpoekTop.

2. KomnsroTep.

IIpoepammnoe obecneuenue

Omnepannonnas cucrema Windows 98/Me(2000/XP)
TexcToBbiit penakTop MS Word

[Tporpamma anst cozpanus npesentanuii MS PowerPoint

INJIAHUPYEMBIE PE3YJIBTATBI U3YUEHUS KYPCA AJITEBPHBI B 7-9 KJIACCAX
7 kaacce

PAIIMOHAJIBHBIE UM CJIA

BrIlTyCKHHMK HayduTCs:

1) noHuMaTh 0COOEHHOCTH JIECATUYHON CUCTEMBI CUUCIICHHS,

2) BNaIeTh MOHATUSIMHU, CBA3aHHBIMU C JIEJTMMOCTBIO HATypaJIbHBIX YUCEIT;

BBIITyCKHHK IIOJIyYUT BO3MOKHOCTb:

3) nO3HAKOMUMBCA C NOZUYUOHHBIMU CUCTNEMAMU CHUCTIEHUS C OCHOBAHUAMU, OmaudHbimu om 10;

JIEUCTBUTEJILHBIE UNCJIA

BrlIlTyCKHHMK Hay4duTCs:

1) ucnonb30BaTh HaYaJIbHBIE PEICTABICHUS O MHOXKECTBE JICHICTBUTENBHBIX YHCEl,

Buinyckunux nonyuum 603mMoxicHOCMb.!

2) pazeums npedcmasienue o Yucie u YUCI06blX CUCIEMAX O HAMYPAlIbHbIX 00 0eUCMEUMETbHbIX YUCEe, O PONIU GbIYUCTIEHUL 8 Yel08eUeCKOl
npakmuke:

N3MEPEHUA, [TPUBJIMDKEHW A, OUEHKHA

BeIlTyCKHHMK HayduTCs:

HCIOJIb30BATh B XOJI€ PEIICHUS 3a/1a4 AJIEMEHTAPHbIE MPEICTaBICHH, CBA3aHHBIE C MPUOIKEHHBIMY 3HAYSHUSMHU BEJINYHH.

Buinyckunux nonyuum 603mMox#CHOCb.!



NOHAMb, YMO YUCTI08blE OAHHbIE, KOMOPbLE UCNONL3VIOMCA OJIsL XAPAKMEPUCUKU 00BEKNMOE OKPYICAIOWE20 MUPA, AGNAIOMCA NPEUMYUWeCMEEHHO
NPUOIUNHCEHHBIMU, YMO NO 3ANUCU NPUOIUNCEHHBIX SHAUEHUU, COOEPACAUUXCI 8 UHPOPMAYUOHHBIX UCOUHUKAX, MONACHO CYOUMb O NOZPEUHOCU
NpUOIUIICEHUSL,

HOHAMb, YMO NOSPEUHOCT Pe3YIbIMama 8bl4UCIEHUT O0NIHCHA ObIMb COUSMEPUMA C NOZPEUHOCTIBIO UCXOOHBIX OAHHbIX.

AJITEBPAMYECKUE BBIPAKEHU A

BrllyCKHHMK HayduTCs:

1) BnageTh NOHATUSAMH «TOXJECTBO», «TOXKAECTBEHHOE Mpeo0pa3oBaHue», pelaTh 3a/1auu, CoAeprKallue OyKBeHHbIE JaHHbIE; paboTaTh ¢
bopmynamu;

Buinycknux nonyuum 603modcHocms:

2)Hayuumuvcs GbINOIHAMb MHO20UIA208blE NPE0OPA3068aAHUs PAYUOHAILHBIX BbIPANCEHUL, NPUMEHSS WUPOKULL HAOOP CnOCc0O08 U NPUEMO8.

YPABHEHU A

BbImyckHUK Hay4nTCS:

1) periate OCHOBHBIE BU/Ibl PALMOHAIBHBIX YPABHEHUH ¢ OJTHON NIEPEMEHHOIM.

Buinycknux nonyuum 603mooicnocm:

2) oenademuv cneyuanbHbIMU NPUEMamy peulenus ypagHeHu.

8 knace

PAIIMOHAJIBHBIE UM CJIA

BbInmyckHUK Hay4uTCs:

1) BbIpaxaTh 4nciIa B SKBUBAJIEHTHBIX (hopMax, BbIOMpasi Hanbosiee NOAXOAAIIYI0 B 3aBUCUMOCTH OT KOHKPETHOM CUTYallUH;

2) cpaBHUBATb U YHNOPSAA0UYUBATH PALIMOHAIBHBIE YHCIA;

3) BBINOJHATH BBIYMCIEHUS C PAllMOHAIBHBIMU YUCIIAMU, COUYETasl YCTHBIE M MUCbMEHHBIE TPUEMBI BEIUMCIEHUH, TPUMEHSTh KaJIbKYIIATOD;

BBINyCKHMK TIOJTyYUT BO3MOKHOCTD:

4) noznakomumvcs ¢ NOUYUOHHBIMU CUCTNEMAMU CHUCTIEHUS C OCHOBAHUAMU, OmaudHbimu om 10;

5) yenybumoe u pazeume npeocmasienus 0 HAMypaibHbIX YUCIAX U CEOUCMBAX OENUMOCTNU,

JIEUCTBUTEJILHBIE UNCJIA

BbInycKHUMK Hay4YuTCA:

1) BnazeTh NOHIATHEM KBaJPpaTHOI'O KOPHSI, IPUMEHSTh €0 B BHIYUCICHUSIX.

Buinycknux nonyuum 603modcnocms:

2) pazsume npedcmasienue o0 Yucue u YUCi08blX CUCIEMAX OM HAMYPATbHbIX 00 OeUCMBUMENbHbIX YUCET; O PONIU BbIYUCTEHUL 8 YeTI08eHeCKOll
npakmuxe:

N3MEPEHUA, [TPUBJIMOKEHW A, OHEHKU

BrinyckHHMK Hay4uuTCS:

1)ucnonb30BaTh B X0/I€ peIICHUs 3a/1a4 3JIeMEHTAapHBIE MTPEJICTABICHUS, CBI3aHHbIE C MPUOIMKEHHBIMU 3HAYCHUSIMU BEJTUYHH.

Buinycknux noayuum 603moocHocmb:



2)nOHAMb, YUMO YUCTI08blE OAHHbBLE, KOMOPbLE UCHOTL3YVIOMCS OIS XAPAKMEPUCTIUKU 0OBEKMOB OKPYHCAIOWE20 MUPA, ABIAIOMCS
NpeuUMyujecmeenHo NPUOIUNCEHHbIMU, YMO NO 3ANUCU NPUOTUNCEHHBIX SHAUEHUU, COOEPHCAUUXCS 8 UHPOPMAYUOHHBIX UCTNIOYHUKAX, MONCHO CYOUMD O
NOSPEUWHOCIU NPUOTIUNCEHUSL

AJITEBPAMYECKUE BbIPAXKEHUA

BeImmyckHUK Hay4nTCS:

1) BEIMOTHATE peoOpa3oBaHus BBIPAKEHUN, COJEPIKAIIMX CTSIICHHU C IISJIBIMH ITOKA3aTesIMU U KBaApAaTHBIC KOPHH,

2) BBIMIOJIHSATH TOXKIECTBEHHBIC MPEOOPa30BaHsI PAIIMOHAIBLHBIX BEIPAYKEHUI Ha OCHOBE MTPABUJI ICHCTBUN HAJl MHOTOYJICHAMH U
anreOpandecKuMHu ApoOsMHu;

3) BBINIOJHATH Pa3JI0KEHUE MHOTOYWICHOB Ha MHOXKHTEIIH,

Buinycknux noayuum 603mMoicHOCMb:

4)Hayuumbcs BLINOIHAMb MHO2OULA20BbLE NPEOOPA30BAHUS PAYUOHATLHBIX GbIPANCEHUL, NPUMEHSS WUPOKUL HADOP CNOCOD08 U NPUEMOS;

YPABHEHU A

BhInycKHUK Hay4HTCS:

1) pemaTh OCHOBHBIC BU/IbI PAIIMOHAIBHBIX YPaBHEHUN C OJTHOM MIEPEMEHHOM, CHCTEMBI JIBYX YPaBHEHUH C IBYMS IIEPEMEHHBIMU;

2) IOHUMATh yPaBHCHUE KaK BKHEHIIYI0 MATEMaTHYECKYIO MOJICIIb JIJIsl ONTUCAHUS M M3YYCHUS pa3HOOOPA3HBIX pealIbHBIX CUTYAIUi, pemaTh
TEKCTOBBIC 33/1a4l AJIreOpandecKuM METOOM;

3) IpUMEHSTh TpapUUECKUe MPEICTABICHUS IS UCCIICAOBAHMS YPABHEHHIA, UCCIICIOBAHHS U PEIICHUS] CUCTEM YPAaBHEHHIA C IBYMSI
MIEPEMEHHBIMH.

Buinycknux nonyuum 603modcnocms:

081a0emb CneyuaiIbHbIMU NPUEMamil peuieHus YpasHeHull 1 CUCmem YPaeHeHull, Y8epeHHO NPUMEHAMb annapam ypasHeHutl 0Jisi peueHUs.
PA3HO0OPA3ZHBIX 3A0aY U3 MAMEMAMUKU, CMENCHBIX NPEOMEMO8, NPAKMUKU,

HEPABEHCTBA

BrInycKHHUK HAY4IHUTCS:

1) mOHUMATH U IPUMEHSATh TEPMHUHOJIOTHIO U CHMBOJIMKY, CBSI3aHHBIE C OTHOIIICHHEM HEPABCHCTBA, CBOMCTBA YHCIIOBBIX HEPABCHCTB;

Buinycknux nonyuum 603mMoiucHOCMb HAYUUMbCA:

2) pasHoobpa3nbim npuemam 00Ka3ameibCcmea HepaseHCma.

OCHOBHBIE IMTOHATHUA. YNCIIOBBIE ®YHKIINN

BBITyCKHHUK HAYIHTCS:

1) ctpouTh rpaduku eMeHTapHbIX QYHKIUHN; UCCIEA0BATh CBOMCTBA YUCIOBBIX (DYHKIIMI HA OCHOBE U3YUYEeHHsI MOBEJCHHS X TPaPHUKOB;

Buinycknux nonyuum 603mMoiCHOCMb HAYUUMbCA:

2) npo8oOUmMb UCCIe008AHUS, CEA3AHHBIE C U3VHEHUEeM C8OUCME (PYHKYUIL.

9 KJacc

PAIIMOHAJIBHBIE UM CJIA

BrinyCKHUK HayuuTCA:

1) HCIIOJIB30BAaTh ITOHATUS U yquHSI, CBs3aHHBIC C HpOHOpHI/IOHaJ'II)HOCTI)IO BEJINYNH, HpOHeHTaMI/I B X01¢€ pemeHI/m MAaTEeMAaTHUYCCKUX 3a1a4 U
3a/1a4 U3 CMEKHBIX MPEIMETOB, BHIMOIHATh HECTIOKHBIE TPAKTUYECKUE PACUETHI.



BBIITyCKHUK TOTYYHAT BO3MOKHOCTD:

2) HayuUmMbCA UCNONBL308AMb NPUEMbL , PAYUOHATUSUPYIOUUE BLIYUCTIEHUS, NPUOOPECMU NPUBLIYKY KOHMPOIUPOBAMb 8bIYUCIEHUS, 8blOUPAS
NnOOX00AUWULL 0151 CUMYAYUU CNOCOO.

JIEMCTBUTEJIbHBIE UMCJIA

BeImmyckHUK Hay4nTCS:

1) BnaseTh MOHITHEM KBAIPATHOTO KOPHSI, IPUMEHSITh €0 B BEIYUCIICHUSX.

Buinycknux nonyuum 603modcnocms:

2) pazeums u yenyoums 3HAHUsL 0 0eCAMUUHOU 3aNUCU 0eUCMBUMENbHbIX Yucell (nepuoduteckue u Henepuoouieckue opoou).

AJITEBPAMYECKUE BBIPAXKEHU A

BrlIlyCKHHMK Hay4duTCs:

1) BBITIOJTHATH TOXKJECTBEHHBIE MMPEOOPa30BaHMsI PAIMOHATBHBIX BEIPAXKCHUI Ha OCHOBE MTPABUJI ICHCTBUN HAJl MHOTOYJICHAMU H
aredpanvyecKkuMu JIpoosimMu;

2) BBIMIOJIHATH PA3JI0KECHUE MHOTOYJICHOB HA MHOYKHUTEIIH,

Buinycknux nonyuum 603modicHocms:

3) npumenamos modicoecmeerHvle npeodpaz08aHus OJisl peuleHus 3a0ay U3 pa3iudHslx pazoenos Kypca (Hanpumep, 0isi HAXOHCOeHUs
Haubo1bue20/HauUMeHbULe20 3HAUEHUS BbIPANHCEHUSL).

YPABHEHU

BBITyCKHUK HAYIHTCS:

1) noHuMaTh ypaBHEHHE KaK BKHEHIIIYIO MATEMAaTHYECKYIO MOJIENb JUIsl OTIMCAHMS U M3YUYCHHUSI PAa3HOOOPA3HBIX PEabHBIX CUTYalluH, peliaTh
TEKCTOBBIC 33/1a4l AJIre0pandecKuM METOIO0M;

Buinycknux nonyuum 603modcHocms:

2)npumenams epaguueckue npedcmasienuss 01 UCCIe008aAHUs YPAGHEHUL, CUCTEM YPABHEHU, COO0epHCcauux OYKeeHHble KO duyuenmol.

HEPABEHCTBA

BBITyCKHHUK HAYIHTCS:

1) pemaTh TMHEHHBIE HEPABEHCTBA C OJIHOM MEPEMEHHON U X CUCTEMBI; PellaTh KBapaTHbIE HEPABEHCTBA C OMOPOii Ha TpaduyecKue
MIPEICTaBIICHHUS;

2) IpUMEHSIThH almnapar HEPaBeHCTB IS PEIICHUS 3a/1a4 U3 Pa3IUYHbIX Pa3esioB Kypca.

Buinycknux nonyuum 603mMoiCHOCMb HAYUUMbCA:

3) paznoobpaszHvim npuemam 00Ka3ameibCmea HepaseHCcma,; Y8ePeHHo NPUMEHSIMb annapanm HepaseHCcma OJisk PEeUeHUs: PA3HOOOPA3HbIX
MAmMemMamuyeckux 3a0ay u 3a0ay CMeNCHbIX NPeoMemos, NPaAKmuKU,

4) npumenamo epaguueckue npedcmasienus 0 UCCIe008AHUS HEPABEHCME, CUCTNEM HEPABEHCME, COOepAHCAux OyKeeHHble KOdpduyuenmaol.

OCHOBHBIE IMTOHATHUA. YMCIIOBBIE ®YHKIINN

BhInycKHUK Hay4HTCS:

1) noHMMATh U UCTOIB30BaTh (PYHKIIMOHAIbHbBIE MTOHATHUS U SI3bIK (TEPMUHBI, CUMBOJIHNYECKHE 0003HAYEHUS);

2) ctpouTh TpaduKU IIEMEHTAPHBIX (PYHKIINIA; UCCIIeIOBATh CBOMCTBA YMCIOBBIX (PYHKIIUN HA OCHOBE M3yYEHUS TOBEICHUS X TPAPHUKOB;

3) noHMMaTh (HYHKITUIO KaK BOKHEHIITYIO MaTEMaTHIECKYIO MOJICIh JIJISl OIMCAHUS TIPOIIECCOB U SIBJICHUI OKPYXKAIOIIET0 MUPa, TPHUMEHSTh
(YHKIIMOHATBHBIN S3BIK IS OMTUCAHUS U UCCIICIOBAHMS 3aBUCUMOCTEH MEXIY (PU3NUSCKUMU BEITUIMHAMH.



Buinyckuux nonyuum 803mMoxicHOCMb HAYYUMBCL:

4) nposooums uccnedo8anus, c8A3anHHble C U3YUEeHUeM C8OUCME OYHKYULL, 8 MOM YUCIe C UCNONb308AHUEM KOMNbIOMEPA,; HA OCHO8e 2PAPUKO8
U3YUEeHHBIX QYHKYULL cmpoums 6oJiee Cl0HCHble epaduKu (KYCOUHO-3a0ayHble, C «BbIKOJOMBIMUY MOYKAMU U M.N.);

5) ucnonvzosamov hyHKkyuoHANLHBIE NPEOCMABNIEHUS U CBOUCMBA PYHKYULL OISl pEUEHUs. MAMEeMamuyeckux 3a0ay U3 pasiuiHulx pazoenos Kypca.

UMCJIOBBIE [TOCJIEAOBATEJIBHOCTU

BrllyCKHHMK HayduTCs:

1) noHMMATh U UCHOJIB30BATh SI3BIK NOCIIEI0BATEIBHOCTEH (TEPMUHBI, CHMBOJIMYECKHE 0003HAUCHHUS );

2) npuMeHsITh POPMYIIBI, CBI3aHHBIE ¢ apU(PMETHUECKON 1 TEOMETPHUECKON MPOTPECCUSIMU, U annapat, CPOPMUPOBAHHBINA MTPH U3yUCHUH
JPYTUX pa3/esoB Kypca, K PEIICHUIO 3a/1a4, B TOM YUCJIEe ¢ KOHTEKCTOM U3 PeallbHOM KU3HU.

Buinycknux noayuum 603mMoHMCHOCMb HAYUUMbCA:

3) pewams KOMOUHUPOBAHHbIE 3A0a4U C NPUMEHEeHUeM hopmYy N-20 UleHa U CYMMblL NePEbLX NUJIeHO8 ApUpMemudeckoll u 2eomempuieckoul
npozpeccuil, NPUMEHAMb NPU IMOM ANNApPam YpPasHeHull U HepageHcme,

4) noHumams apugmemuyeckyro u 2eoMempuiecKyio npocpeccuu Kaxk QYHKyuu HamypaibHo20 apeymMeHma, Cesa3vl8ams apughmemuyecKkyro
npozpeccuro ¢ TUHEHbIM POCHOM, 2e0MEMPUYECKYIO — C IKCHOHEHYUAIbHBIM POCHIOM.

OIMIMCATEJIbBHAS CTATUCTUKA

BBITyCKHUK HAY4HTCS HCIIOJIB30BATh MPOCTEUIIINE CIIOCOOBI #PEICTABICHUS M aHAIN3a CTATUCTHYECKUX JaHHBIX.

Buinyckuux nonyuum 603modxicHocms npuodpecmu nepeoHaAYaIbHbll ONbIM OP2AHU3AYUU COOPA OAHHBIX NPU NPOBEOEHUU ONPOCa
00UlecmeenH020 MHEeHUs, OCYWeCmEIamsb UX aHaIU3, npeocmasiiams pe3yabmanmsl onpoca 6 uoee mabauyvl, OUASPaAMMb.

CJIVYAMHBIE COBBITHS U BEPOSITHOCTD

BBITyCKHHUK HAYIUTCSI HAXOIUTH OTHOCHTEIBHYIO YaCTOTY U BEPOSATHOCTh CITy4aiHOTO COOBITHS.

Buinyckuux nonyuum 603moaxircHocms npuodpecmu onvlm nposedenust Cy4atiHblX S9KCNePUMEHMO8, 8 MOM YUCTe ¢ NOMOWbIO KOMNbIOMEPHO20
MOOEeNUpPOBaHuUsl, UHMEPNPEemayuu ux pe3yaomamos.

KOMBHUHATOPUKA

BBITyCKHUK HAyIUTCSI pelraTh KOMOMHATOPHBIE 33729l Ha HAXOXK/ICHUE YUCIIa 00BEKTOB WIIM KOMOMHAIIHH.

Buinyckuux nonyuum 603mMoicHOCMb HAYYUMBC HEKOMOPBLIM CREYUANbHBIM NPUEMAM peuleHUs KOMOUHAMOPHBIX 3a0a.

Cucrema oneHUBaHUSA

3HaHI/I$[, YMGHI/ISI N HABBIKU yanIHXCH II0 MaTCMaTUKE OLCHUBAKOTCA 110 pe3yanaTaM YCTHOFO OHpOCEl, TCKYHH/IX N UTOT'OBBIX ITNMCBMCHHBIX
pabotr. CopepxkaHue MaTepuana, YCBOCHHE KOTOPOTO IMPOBEPSETCS U OLIEHWBAETCS, OMpeAelseTcs mporpamMmon mo maremaTuke. C MOMOIIBIO
HUTOTOBBIX KOHTPOJBHBIX PabOT 3a TOJ MPOBEPSCTCS YCBOCHHWE OCHOBHBIX HAaMOOJee CYIICCTBEHHBIX BOMPOCOB MPOIPaMMHOTO MaTepHajia KasKIoro
roga obydenus. [Ipu mpoBepke BBIABIAIOTCS HE TOJIBKO OCO3HAHHOCTh 3HAHUNW M C(OPMHUPOBAHHOCTH HABBIKOB, HO M yYMEHHS MPUMEHATH HX K
pELIeHNI0 YUeOHBIX U MPAKTUYECKUX 3a/1ad.

PaGora, cocTosimasi u3 NpuMepoB:

Otmetka "5" — 6e3 ommooK.
Otmetka "4" — 1 rpy6as u 1-2 HerpyOble OmIMOKH.



Otmetka "3" — 2-3 rpyObie u 1-2 HerpyObie omuOKu Wi 3 -5 HErpyObIX OMHUOKH.
Otmetka "2" — 4 u Gosiee rpyObIX OIIUOKH.
PaboTa, cocTosiias u3 3aga4

Otmetka "5" — Ge3 omuoOoK.

Otmetka "4" —1-2 HerpyObie OIMOKH.

Otmetka "3" —1 rpy6as u 3-4 u GoJiee HErpyOBIX OMUOKH.

Otmetka "2" — 2 u Gosiee rpyObIX OIIHUOKH.
Kom0OunupoBannas pa6ora:

Otmetka "5" — Ge3 omuoOoK.
Otmetka "4"—1 rpy6ast u 1-2 HerpyObie OMOKH, IPU 3TOM IPyOBIX OMIMOOK HE JTOJKHO OBITH B
3ajaue.
Otmetka "3" 2-3 rpyOsbie 1 3-4 HErpyOble OMTUOKH, IPU 3TOM XOJI PEIICHHUS JOKESH OBITh BEPHBIM.
Otmetka "2" — 4 u Gosiee rpyObIX OLIMOKH.

KoHTpo/bHbIN yCTHBII cYeT:

OrMmeTka "5" — 0€e3 omMnOOK.
Otmerka "4" — 1-2 ommOKHu.
Otmerka "3" — 3-4 o1IUOKH.
Otmerka "2" — 5 u Oosiee OIINOOK.

[IxaJjia oeHUBAHNUS TECTOBBIX 3aJaHUM

TecToBbIe OLIEHKH, KaK MIPaBUIIO, CIEAYEeT NEPEBOAUTD B MATHOAIbHYIO cucTeMy. OOBIYHO, OCYILIECTBIISIETCS 110 CIEAYIONIEH CXeMe:

® oreHKa "5" (OTIMYHO) BBICTABIIAETCS 3@ BEpHbIE OTBETHI, KOTOpBIE COCTABIAOT 91 % 1 Gosee o 00I11ero KOJIMYeCcTBa BOIIPOCOB;

® oreHka "4" (XopoIo) COOTBETCTBYET paboTe, KoTopas conepkuT oT 71 % mo 90 % npaBUIBHBIX OTBETOB;

e orenka "3" (yaosneTBoputenbHO) OT 50 % 10 70 % npaBUIBHBIX OTBETOB;

® pabora, conepxatias MmeHee S0 % mpaBUIILHBIX OTBETOB OIIEHUBAETCSA KaK HEYIOBICTBOPUTEIHHAS.

IIpumeuanus:

1.3a rpammaruyeckue ommOKy, TOMYIIEHHbIE B padoTe, OLIEHKA [0 MATEMAaTUKE HE CHUYKAETCSI.

2.3a HepAIUIMBO 0(OPMIIEHHYIO PabOTy, HECOOIIOIeHNE TPAaBUII KaJUTUTpaguu OlleHKa 0 MaTeMaTUKe CHIKaeTcs Ha 1 Gaii, Ho He Huxke "3,
3.Yyamumcs, IMEIOIIUM HapyIIeHUs] MOTOPUKH, JIEBILIAM HE CHUKAETCSI OLIEHKa 33 MOYEPK U Ka4eCTBO BBIMOIHAEMBIX TOCTPOECHUI r€OMETPUUECKIX
00OBEKTOB.



