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IHosicHuTe IbHAS 3aNIMCKA

Pabouast mporpamma no npenMery aiaredpa cocTaBjieHa B COOTBETCTBUU C
dI'OC OOO, Ha ocHOBe TpeOOBaHUU K pE3ylbTaTaM OCBOCHHS OCHOBHOMU
oOpa3oBaTeabHON MPOTrpaMMbl OCHOBHOTO 001Iero obpaszoBanus, I[IpumepHoii
nporpaMmbel Mo y4eOHbIM mpeaMeraM «CTaHIapThl BTOPOTO  IMOKOJICHUS.
Maremaruka 5-9 kiace» - M.: IIpocsemenue, 2014 r., aBTOPCKOM MporpaMmbl
«Maremaruka. 5-6.Anredpa 7-9 kmaccel. PaGoune mnporpamMmbl» COCTaBUTENb
Mypasuna O.B. M.: [Ipoda 2017, B coorBercTBUU ¢ [lonoxeHuem o paboueit
nporpamme KOI'OBY CII ¢ YUOII r. benoit XosyHuUIbl.

OOyueHue MaTeMaTuKe SIBJISETCS Ba)KHEWIIEH COCTaBIIAIONIEH OCHOBHOIO
oOmiero oOpa3oBaHWS U TPU3BAHO pPa3BUBATh JIOTHYECKOE MBINIICHUE W
MaTeMaTUYECKYI0 HWHTYHUIMIO YyYallluXcs, OOECIEeUUTh OBJIQJICHUE YYaIIUMUCS
YMEHUSIMH B PEIICHUU PA3IMYHBIX MPAKTUYECKUX W MEXKIIPEAMETHBIX 3aj1ad.
MaremMaTtuka BXOJUT B IPEeIMETHYIO 00s1acTh «MaTemaTuka u nuHpopmMaTuka.

OCHOBHBIMH TIEJISIMU Kypca MaTeMaTUKH OCHOBHOM IIKOJIBI B COOTBETCTBUU C
denepaibHBIM 00pa30BaTEIbHBIM CTAHAAPTOM OCHOBHOI'O OOIIEr0 0Opa3oBaHMs
SIBIISTFOTCSI:

- OCO3HaHUE 3HAYCHUSI MAaTEMAaTUKH... B IOBCEHEBHOM KHU3HU YEJIOBEKA;

- (hopmMupoBaHWE TPEACTABICHUH O  CONMUATBHBIX, KYJIbTYPHBIX U
UCTOPUYECKUX (DaKTOpaX CTAHOBIICHUS MaTEMaTUYECKOU HAYKU;

- dopMHpOBaHHME  TPEACTABICHMM O  MareMaThuke  KaKk  4YacTu
OOIIEYeIOBEYECKON KYJIbTYPhl, YHUBEPCAIBHOM SI3bIKE HAYKH, ITO3BOJISIOIIEM
OIMHMCHIBATh U U3y4YaTh PCATbHBIC TIPOIIECCHI U SIBJICHUS.

YcBoeHHBIE B Kypce MaTE€MaTUKW OCHOBHOMW IIIKOJBI 3HAHUS W CIOCOOBI
JEUCTBUN HEOOXOJUMBI HE TOJIBKO MJI JaJbHEWIIEro YCHEIIHOTO W3Yy4YeHUs
MaTEMAaTHUKH B JPYTUX MKOJBHBIX JUCITUIUIMH B OCHOBHOM M CTapIICH MIKOJIE, HO
JUTSL pEeUIeHUs TPAKTUYECKUX 33]1a4 B TIOBCEHEBHOM JKU3HMU.

JlocTikeHne MEepeyucIIeHHBIX eI TpernoiaraeT penieHue CiemIyronmx
3azay:

- ¢dopMHpOBaHHE MOTHBALIMU W3Y4YEHUS MATEMAaTUKH, TOTOBHOCTH U
CIIOCOOHOCTH y4YalIuXxcsi K CaMOPa3BUTHUIO, JIMYHOCTHOMY CaMOOIPEIEICHUIO,
MOCTPOCHUIO WHINBUIyJIbHOW TPACKTOPHUH B U3yUYCHUHU TIPEAMETA;

-hopMUPOBAHUE y YUYalIUXCs CIIOCOOHOCTH K OpraHM3allud CBOEH yueOHOI
NESATETLHOCTH  TOCPEJICTBOM  OCBOCHHSI  JIMYHOCTHBIX,  TO3HABaTEIbHBIX,
PETYISTUBHBIX 1 KOMMYHUKATUBHBIX YHUBEPCAIBHBIX YU€OHBIX JEHCTBUN;

- (dopmupoBaHHe CHEIUPUICCKUX MJII MATEMaTUKH CTHJICH MBIIUICHUS,
HEOOXOIMMBIX JIJIsl IOTHOTIEHHOTO (DYHKITMOHUPOBAHUS B COBPEMEHHOM OOIIIECTRBE,
B YACTHOCTHU JIOTMYECKOTO, aJITOPUTMHUUECKOTO U IBPUCTUUECKOTO;

- OCBOGHHE B XOJ¢ W3YyYCHHS MaTeMaTUKHA CIeNU(PUIECKUX BHJIOB



NEATEIbHOCTH, TAKUX KAaK IOCTPOCHHE MATEMAaTUUYECKUX MOJEINIEH, BBINOJIHEHUE
WHCTPYMEHTAJIbHBIX BBIYUCIICHHUH, OBJIAJIEHUE CUMBOJIMUYECKUM SI3bIKOM IpEeaAMETa
U ap.;

- (hopMHpOBaHHE YMEHHM MPEACTaBIATh MHMOPMAIMIO B 3aBUCUMOCTU OT
MOCTAaBJICHHBIX 3a7a4 B BHJE TaONWIBI, CXEMbl, Trpaduka, AUArpaMMBbl,
UCIIOJIb30BaTh KOMIIBIOTEPHBIE MpOrpamMmbl, IHTepHET npu ee 06paboTKe;

- OBJIQJICHUE YYaIlIUMHUCS MATEMaTUYECKUM SI3bIKOM M amnmapaToM Kak
CPEIICTBOM OMMCAHUS U UCCIIEI0BAHUS SIBJICHHUI OKPYKAIOIIET0 MUPA;

- OBJIQJICHUE CHCTEMOM MAaTeMaTUYECKUX 3HAHWW, YMEHHW W HaBBIKOB,
HEOOXOJUMBIX Ul PELIEHUs 3a/ad MOBCEJIHEBHON JKU3HU, W3YUYEHMS] CMEXKHBIX
JUCLMIUIMH U TIPOJIOJDKEHUS 00pa30BaHNUS;

- (QopMupoBaHUE HAYYHOTO MUPOBO33PEHUS;

- BOCIHMTAHHE OTHOUICHHUS K MAaTEMAaTHUKE KaK K 4YacTH OOIIEYeIOBEUYECKOU
KyJbTYpPBbI, UTPatOLIel 0COOYIO poJib B OOIIECTBEHHOM PAa3BUTHUHU.

CornacHo y4yeOHOMY IUIaHYy Ha H3y4Ye€HHE aireOpbl OCHOBHOM IIIKOJIBI
BBIJIEIISIET 3 4 B HEAEIIO, COOTBETCTBEHHO:
B 7 knacce 102 4. B rof, 9 KOHTPOJIBHBIX PalboOT;
B 8 kiacce 102 4. B roza, 9 KOHTpOJBHBIX paboT; B 9 kimacce 102 4. B rox, 10
KOHTPOJIBHBIX PaboT.

CopnepxaHne Kypca MaTeMAaTHKM CTPOMTCS Ha OCHOBE CHCTEMHO-
NEATEIbHOCTHOIO MMOAXO0AA, NMPUHUUIIOB pa3ielieHus TPYIAHOCTEH, YKPYIHEHUS
TUAAKTUYECKUX €JMHMI], OMNEPEKaromero (popMUPOBAaHUS OPUEHTUPOBOUYHOMN
OCHOBBI JCHCTBUM, TPUHITUIIOB TTO3UTUBHON Teaaroruku. B xypce anreOpsr 7—9
KJIACCOB BBIACIISIIOTCS CIEAYIOLIME COJAEpXKaTelbHbIE pa3leibl: yucia, anreopa,
GyHKIUM, CTaTUCTUKA M TEOPHUS BEPOSTHOCTEH, CIOKETHBIC 3a7aud, DJIECMEHTHI
TEOPUU MHOKECTB U MATEMATUYECKOUW JIOTMKH, UCTOPHUS MATEMAaTUKH, peaibHas
MaTeMaTHKa.

Paznen «Anredpay» HaieneH Ha (GOpMUPOBAHME MATEMATUUYECKOTO ammapara
JUTSL pEeILIeHUs 3a]1a4 MaTEMATUKH, CMEKHBIX TPEAMETOB, OKPYkKAIOLIEH peaTbHOCTH.
SA3bIk anreOpbl NOJYEPKUBAET 3HAYCHUE MATEMATHKU KAk S3bIKa JJISl MOCTPOEHUS
MAaTEMATUYECKUX MOJICJIEH, MPOILIECCOB U ABJICHUM pealibHOTOo Mupa. OgHON U3
OCHOBHBIX 3aJlad U3Y4YCHHUS aireOphl SIBISICTCS Pa3BUTHE aJITOPUTMHUUYECKOTO
MBIIIJICHUS, HEOOXOIUMOTO, B YaCTHOCTH, JIJII OCBOEHUS Kypca HH()OPMATHKH,
OBJIAJICHNE  HaBBIKAMU  JEAYKTHBHBIX  paccyxknenuil.  [IpeoOpazoBanme
CUMBOJIMYECKUX (OpPM BHOCUT CBOWM creuupuueckuid BKJIaX B pPa3BUTHE
BOOOpaXeHUs, CIOCOOHOCTEH K MaTeMaTHYecKoMy TBOpUecTBY. OCHOBHBIM
MOHSATUEM aNreOpbl SABISAECTCA «PALMOHATILHOE BBIPAXKEHUE).

«CrokeTHBIE 3a/1a4W» BBIJIEJICHBI B CaMOCTOATENbHBIM pa3fen, 4ToObl



aKIIEHTUPOBaTh BHMMAHHME Ha THUMNAaX 33Ja4 W METOAAaX MX PELICHHs, KOTOpbIE
YUYEHUKAMHU JOJKEH OBITh OCBOEH Ha Pa3HbIX CTYNEHAX O0yUeHUsI.

B paznene « @yHKIUM» BaXXHOU 33]1a4€ll SBIAETCS MOJyYEHHUE IKOJIbHUKAMU
KOHKPETHBIX 3HAHUM 0 QYyHKIUSAX KaK BaKHEHIIEH MaTeMaTHYECKONH MOJENH IS
ONMCaHMA M MCCIEeNOBaHMUA Pa3HOOOpa3HbIX IMporeccoB. M3yuenue 3TOro
MaTepuaja CIoCOOCTBYET OCBOCHHIO CUMBOJIMYECKUM M TpaUuecKuM S3bIKaMH,
YMEHHIO paboTaTh C TaOIUIIAMH.

Pa3znen «CrtaTucTHKa M TEOPUS BEPOSITHOCTEN» SIBIISIETCS 0053aTEIbHBIM
KOMIIOHEHTOM IIIKOJIbHOTO MaTeéMaTUYeCKOro 00pa3oBaHMsl, YyCUINBAIOIINUM €TI0
OPUKJIAJHOE 3Hau€Hue. ODTOT Marepual HeoOXOJuM, MpeXae BCEro, i
(dopMupoBanus (QYHKIMOHAIBHOM I'PAaMOTHOCTH — YMEHHM BOCHPUHHUMATH U
aHaNM3UpoBaTh MH(GOPMAIMIO, MPEACTABICHHYI0O B pPa3jIu4HbIX (opmax,
MOHUMAaTh BEPOSTHOCTHBIA XapakTep MHOTMX pPEATbHBIX 3aBHCHUMOCTEN,
IIPOU3BOJIUTH IPOCTEUIINE BEPOSITHOCTHBIE pacdeThl. l3yyeHne OCHOB
KOMOMHATOPUKHU TMO3BOJIUT yYalIUMCA OCYLIECTBISTH PACCMOTPEHUE PA3HBIX
cllydaeB, Mepedop U MOJCYET YKCIa BAPUAHTOB, B TOM YHUCIE B MPOCTEUIINX
NPUKJIAJIHBIX 3a7a4ax.

[Ipy wW3yyeHMM CTaTUCTUKM W TEOPUHM BEPOSITHOCTEH oboramarorcs
IIPEACTABICHNUS] O COBPEMEHHOW KapTUHE MHUpPA U METOJAX €ro MCCIENOBaHUs,
bopmupyeTcs TOHUMAHUE POJIU CTATUCTUKA KaK HCTOYHHMKA COIMAIBHO
3HAYMMOM HMH(POpPMAlUMU M  3aKJIaJbIBAIOTCSI OCHOBBI  CTOXaCTUYECKOTO
MBIIILJICHUS.

Pa3nen «JeMeHTBI TEOPUM MHOMXKECTB U MATEMATHYECKOH JIOTHKW»
CILY’KUT LIeJIA OBJIAJICHUS YUAIIUMHUCS 2JIEMEHTAMHU MaTEMaTUYECKON JIOTUKU U
TEOPUH MHOXECTB, YTO BHOCHT BAa)KHBIM BKJIAJ B Pa3BUTUE MBILUICHUS H
MaTEMaTUYECKOIO SA3bIKa.

Paznen «Mcropusi MaTreMaTHKW»  CIOCOOCTBYET  IOBBIIICHHUIO
OOLIEKYIbTYPHOTO YPOBHSI IIKOJIBHUKOB, NMOHMMAHHUIO POJIM MAaT€MAaTHKU B
OOLIEYEIOBEYECKOM  KYJIbTYpEe, 3HAYUMOCTHM MaTEeMaTUKA B  Pa3BUTUU
IUBWIM3AIMM U COBPEMEHHOTO o01iecTBa. BpeMsi Ha u3yueHue 3Toro pasnena
JOTIOJTHUTENBHO HE BBIIEISAETCA, a HMCTOPUYECKUE aCIEKThl BIUIETAIOTCS B
OCHOBHOI Marepuall BCeX pa3JeioB Kypca.

«PeajibHAsi MaTeMaTHKa» HE SBISETCA OTIAEIbHBIM pPa3leioM B
COJIEp)KaHUM MaTEMaTUKH, HO OH BBIACISIETCS Ha YpPOBHE MPEAMETHBIX
pe3yAbTaTOB B PAa3HBIX pasjefiax MporpamMMbl U MOKA3bIBACT, KAKUE 3HAHUS U
YMEHUS AOJHKHBI IPUMEHSATHCS IPU PEILIEHUH MTPAKTUYECKUX 3a/1a4 U3 peabHOU
YKU3HH.

Cpox peasnmzaruu padodeit mporpaMMel 3 Toja.



1. llnanupyemble pe3yJbTaThbl OCBOCHHS Kypca

ITpu oO0yuyeHuu npeanonaraeTcs JOCTUKEHHE BBITYCKHUKaMU 7—9 KiaccoB
CIIEAYIOIMX JIMYHOCTHBIX, METANpPEAMETHBIX U IPEIMETHBIX pe3ylbTaTOB Ha
0a30BOM YpOBHE.

JInuHOCTHBIE pe3yJIbTAaThl 00yUeHusl ajaredpe.

1. Poccuiickasi TpaknaHCKas WISHTHYHOCTh (MATPUOTU3M, YBaXKEHUE K
OteuecTBy, uaeHTuuKaius ceds B kauecTBe rpaxnanunHa Poccum). Oco3nanue
THUYECKOHN MPUHAJICKHOCTH, 3HAHUE UCTOPUH, S3bIKA, KYJIBTYphl CBOETO Hapo/a,
CBOETO Kpas, OCHOB KYJbTYpHOro Hacienuss HapoaoB Poccuu. Oco3HaHHOE,
YBOXUTEIbHOE U JOOpOXKENATEIbHOE OTHOLIEHHWE K HCTOPUH, KYJIBTYpE,
TpaJuLUsAM, SI3bIKaM, LIEHHOCTSIM Hapo10B Poccuu u Hapo10B Mupa.

2. [OTOBHOCTP ® CHOCOOHOCTh OOYYAOIIMXCS K CaMOPa3BUTHIO U
caM000pa30BaHUIO HA OCHOBE MOTHBAIIMK K O0YUEHHUIO U TO3HAHHUIO; TOTOBHOCTH H
CIOCOOHOCTh K  OCO3HAaHHOMY BBIOOPDY H  TOCTPOCHHIO  JalbHEHIIen
WHANBUAYAIbHON TpaeKkTOpuu o0pa3oBaHMsi Ha 0a3e OPHUEHTUPOBKH B MHPE
npodeccuii 1 MpodecCHOHANBHBIX NPEANOYTEHUH, € YYETOM YCTONYMBBIX
N03HABATEJIbHBIX HHTEPECOB.

3. Pa3BuToe MopanbHOE CO3HAHUE U KOMIIETEHTHOCTh B PELIEHUH MOPAIbHBIX
po6JieM Ha OCHOBE JTMYHOCTHOTO BBIOOpa, (OPMUPOBAHNE HPABCTBEHHBIX UyBCTB
¥ HPAaBCTBEHHOTO TIOBEJICHUS, OCO3HAHHOTO W OTBETCTBEHHOTO OTHOIICHHUS K
COOCTBEHHBIM MOCTYTIKaM, CIIOCOOHOCTD K HPaBCTBEHHOMY
camocoBepiieHCTBOBaHHI0. CPOpMUPOBAHHOCTh OTBETCTBEHHOTO OTHOIICHHS K
YUEHUIO; YBAXXUTEJIBbHOTO OTHOLIEHUS K TPyAy, HaJIWYUE OIbITa y4yacTUs B
COLIMAJIbHO 3HAYUMOM TpPYZE.

4. ChopMUPOBAHHOCTh II€JIOCTHOIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU.

5. Oco3HaHHOE, YBAXKUTENBHOE U JOOPOKEIATEIIbHOE OTHOILIEHUE K IPYTrOMY
YeJI0BEKY, €ro MHEHHI0. ['0TOBHOCTh M CMOCOOHOCTH BECTH TUANOT C APYTUMHU
JIOABMH W JOCTUTaTh B HEM B3aUMONOHMMAaHUs (MACHTHU(PUKAIUSA cels Kak
MOJTHOIPABHOTO CyOBbEeKTa OOIIEHHS, TOTOBHOCTh K KOHCTPYMPOBAaHHIO 00Opasa
napTHepa MO JMajory, FOTOBHOCTh K KOHCTPYMPOBAaHHIO 0OOpas3a JOMyCTHUMBIX
croco00B Juajiora, TOTOBHOCTh K KOHCTPYMPOBAHHMIO Ipollecca auajora Kak
KOHBEHIIMOHUPOBAHMS UHTEPECOB, MPOLIEAYD).

6. OCBOCHHOCTh COIMAILHBIX HOPM, MpaBWJI TOBEACHUs, poyied u (opm
COLIMAJbHOW KU3HW B Tpynmax © COOOMIeCTBax. YUacTHE B MIKOJLHOM
CaMOyTpaBlIeHUH M OOIIECTBEHHOHN XH3HU, OCBOCHHE KOMIIETEHTHOCTEH B cdepe
OpPraHU3aTOPCKON AESITENbHOCTH; IIEHHOCTEH COIMAIbHOTO TBOPUECTBA, LIEHHOCTU
OPOAYKTUBHOM OpraHu3allid COBMECTHOM JEATENbHOCTH, CaMOpeali3allid B
Ipynne M OpraHu3allyd, LIEHHOCTH «JIPYroro» Kak paBHOINPABHOIO MapTHEpA,



dbopMupoBaHHEe  KOMIIETEHIMI  aHalIW3a, MPOCKTUPOBAHUS, OpPraHHU3AINH
NESATENIbHOCTH,  pediekcuu  U3MEHEHWH,  CHoco0O0B  B3aMMOBBITOJIHOTO
COTPYJHHUYECTBA, CIOCOOOB peau3aluy COOCTBEHHOTO JUIEPCKOT0 MOTEHINAIA.

7. Pa3BUTOCTh ACTETMUECKOTO CO3HAHUS YEPE3 OCBOEHUE XYJI0’)KECTBEHHOTO
Hacienus HaponoB Poccnm M mupa, TBOPUYECKOM IEATEIIBHOCTH ICTETUYECKOIO;
ACTETUYECKOE, HSMOLHMOHAIBHO-IIEHHOCTHOE BHJICHHE OKPYXAIOIIETO MUpa;
CIOCOOHOCTH K SMOIIMOHATILHOIIECHHOCTHOMY OCBOEHHUIO MHPa, CAMOBBIPAXKEHHUIO U
OpUEHTAalMM B XYJOKECTBEHHOM W HPABCTBEHHOM IPOCTPAHCTBE KYJbTYPHL;
YBaXXEHUE K HCTOPHUH KYJIbTypbl cBoero OredecTsa.

8. CchopMHpPOBAaHHOCTH OCHOB 3KOJIOTUYECKOW KYJIBTYpPbI, COOTBETCTBYIOIIEH
COBPEMEHHOMY YPOBHIO 3KOJIOTHYECKOI'O MBIIUICHHUS.

MeTtanpeaMeTHble pe3yJbTaThl 00yUeHHs ajreope.

MeranpenMeTHbIE pe3yJbTaThl BKJIIOYAIOT OCBOEHHBIE OOyYarolUMUCS
MEKIPEIMETHBIC TIOHITHS U YHUBEPCAJIbHbIC YUCOHBIC NEUCTBUA (PETYJISATUBHEIE,
MO3HABaTENbHbIC, KOMMYHUKATUBHBIE).

Me:xnpeamMeTHbIE TOHATHS.

YcnoBueM (popMupOBaHUs MEXIPEAMETHBIX NOHATUN, HAIPUMED TaKuX, KaK
«CHUCTEMay, «3aKOHOMEPHOCTbY», «aHaJM3», «CHHTE3», SBISETCS OBJIAJCHUE
OOy4YaIOIIMMHUCS OCHOBAMM YUTATEIbCKON KOMIETEHIMHU, IPUOOPETEHNE HABBIKOB
paboThl ¢ HHPOpMaLUE, yHacTUE B IPOESKTHOU JAEATENbHOCTU. B OCHOBHOM 1IKOJIE
Ha BCeX Ipeamerax OyaeT mpoJoJpKeHa pabdoTa mo (OPMHUPOBAHHUIO U PA3ZBUTHUIO
OCHOB YHUTATEJbCKOI KOMIIETEHIIUM.

[Ipu wu3ydeHUM y4ueOHBIX MPEAMETOB OOYYAIONIMECS YCOBEPIIEHCTBYIOT
npuoOpeTeHHbIE Ha IIEPBOM YpPOBHE HABBIKH PadoThl ¢ uHpopManued u
nonoiHAT uxX. OHM cMmoryr paboTaTh C TEKCTaMH, NpeoOpa3oBbIBaTh U
UHTEPIIPETUPOBATH COACPIKAILYIOCS B HUX HH(OPMALIMIO, B TOM YHCIIE:

* CUCTEMAaTHU3UpPOBATh, COIMOCTABJATh, AHAJIU3UPOBaTh, 0000IIATH WU
MHTEPHPETUPOBATh MH(OPMAIUIO, COACPKAIIYIOCS B TOTOBBIX MH(MOPMAIIMOHHBIX
00BEKTaX;

* BBLICIATH IJIaBHYIO U U30BITOUHYIO HH(POPMAIUIO, BHIIIOJIHATH CMBICIIOBOE
CBEPTHIBAHUE BBIJCICHHBIX (DAKTOB, MBICICH; MNPEACTaBIATh WH(GOPMALMIO B
CKaToil cioBecHOM (opme (B BHAE IJIaHA MM TE3MCOB) U B HAIJISIHO-
CUMBOJIYECKOM opme (B Buae TabIUIl, TpadUIeCKUX CXEM U IUarpamm);

* 3aMOJIHATH U JAOTOJIHATH TaOJUIIbI, CXEMBI, IUarPaMMbl, TEKCTBHI.

B xone u3yueHus Bcex yueOHBIX MPEAMETOB 00yYaromuecs NpuoOpeTyT ONbIT
MIPOEKTHOM JEATEIbHOCTH KaK 0c000¥ (hopMbl ydeOHOM pabOThI, CIIOCOOCTBYIOIICH
BOCIIMUTAHUIO  CaMOCTOSITENIbHOCTH,  WHULMATUBHOCTH,  OTBETCTBEHHOCTH,



MOBBIIICHUIO MOTHBALIMM W 3(PQPEKTUBHOCTH YUYEOHOH MESATENbHOCTH; B XOE
peanu3alryd UCXOJHOTO 3aMbIC/IA HAa IPAKTUYECKOM YPOBHE OBJIAJICIOT YMEHUEM
BbIOMpaTh a/leKBaTHBIE CTOALIEH 3ajjauye CpencTBA, NPUHUMATh PEILIECHUS, B TOM
YUCJIE U B CUTyaluusX HeonpeneneHHOoCTH. OHM IoJy4aT BO3MO>KHOCTH Pa3BUTh
CIIOCOOHOCTh K TIOMCKY HECKOJBKMX BapHaHTOB pEIICHUN, HEeCTaHAapTHBIX
pelleHuH, MOUCKY U OCYIIECTBICHUIO HAanOOoJIee MPUEMIIEMOTO PEIICHHUS.

[lepedyeHb KIFOUEBBIX MEXIIPEAMETHBIX MOHATHUN ONpENENseTcs B XOJe
pa3pabOTKu OCHOBHOH 00pa3oBaTENbHON MPOrpaMMbl  OCHOBHOTO — OOIIETo
obpaszoBanust (OOO), TIaHUPOBATh U KOPPEKTHPOBATh CBOI HMHJMBUIYAJBHYIO
00pa30BaTEIbHYIO0 TPACKTOPHIO.

3. YMeHHe COOTHOCUTb CBOM [eHCTBHUS € IVIAHNPYEMbIMH Pe3y/1bTATAMM,
OCYLIECTBJIAATh KOHTPOJIb CBO€il [eATeJJbHOCTHM B Ipolecce JAO0CTHKEHHSA
pe3yJibTara, OmpeAeJaTh CHOCO0bI JACHCTBHMHA B PpaMKax MPeNI0KEHHBIX
YCJI0BHIl M TPeOOBaHMIi, KOPPEKTHPOBATH CBOU [1eiiCTBUSI B COOTBETCTBHM C
u3MeHswIIelcs cutyanueit. O0yJaronuics CMOXKET:

* ONpEACNATh COBMECTHO C IE€aroroM M CBEPCTHUKAMU KpPUTEPHH
IUTAHUPYEMBIX PE3YJIbTAaTOB U KPUTEPUHU OLIEHKHU CBOEH YUeOHOH NeATeIbHOCTH;

* CHUCTEMaTH3UpPOBATh (B TOM YHUCIE BBIOMPATH NMPUOPUTETHBIE) KPUTEPUU
IUIAaHUPYEMBIX PE3YJIbTATOB U OLEHKH CBOEU JIEATEIbHOCTH;

* OoTOMpaThb MHCTPYMEHTHI Ui OLICHMBAaHUS CBOEW JI€ATEIbHOCTH,
OCYULIECTBJISITh CAMOKOHTPOJIb CBOEH NEATEIbHOCTH B pPaMKax MPeJI0KEHHBIX
YCIIOBUM U TPEOOBAHMIA;

* OLIEHMBATh CBOIO JIEATEIBbHOCTh, ApIYMEHTUPYSI IPUYUHBI JOCTHKEHHUSI NN
OTCYTCTBUS IJIAHUPYEMOI'O PE3YNIbTATA;

* HaxOJUTh JIOCTaTOYHbIE CPEJCTBA JJISl BBINOJHEHUS y4e€OHBIX EUCTBUHN B
U3MEHSIOIIENCS CUTYalluu W/ WK IPU OTCYTCTBUU INIAHUPYEMOTO pe3yJIbTaTa;

* paboTas o CBOEMY IJIaHy, BHOCUTh KOPPEKTUBBI B TEKYILIYIO J€ATEIbHOCTD
Ha OCHOBE aHajlu3a W3MEHEHUs CUTYyalMu JJIs TOJYyYEHHs 3alIaHUPOBAHHBIX
XapaKTEPUCTUK NPOAYKTa/pe3yibTara;

* YCTaHaBJIMBATH CBA3b MEXKIY MOJYUYEHHBIMU XapaKTEPUCTUKAMH MPOIAYKTa
U XapaKTEpPUCTHKAaMU Ipolecca JAESITEIBHOCTA U IO 3aBEPIICHUU JEATEIBbHOCTH
npemjiaraTh U3MEHEHHE XapaKTEPUCTHUK Ipolecca s MOITYYEHUs YIIyUIIEHHBIX
XapaKTEPUCTUK MPOIYKTa;

* CBEpATh CBOU JEWUCTBHUS C II€JIbI0 U NpPHU HEOOXOJUMOCTH HCHPABIATH
OLIMOKHU CAMOCTOSITENBHO.

4. YMeHHe OLEHUBATH NPABWJIBHOCTH BBINOJHEHHUS Y4yeOHOW 3agayu,
co0CTBEHHbIE BO3MOKHOCTH ee peleHrst. OOyyaromuicss CMOXKET:

* ONpEACNATh KPHUTEPUU NPaBUIBHOCTH (KOPPEKTHOCTH) BBIIOJIHEHHUS
yueOHOM 3a1auu;



* aHaJIM3UpOBaTb U OOOCHOBBIBATH TNPUMEHEHHE COOTBETCTBYIOIIETO
MHCTPYMEHTApUS /JIs1 BBINOJIHEHNS yueOHOU 3a/1a4H;

* CBOOOJHO TMOJb30BaThCSl BBIPAOOTAHHBIMM KPUTEPUSIMU OLIEHKH U
CaMOOLICHKH, HCXO/s1 U3 LENU U UMEIOIIMXCS CPEACTB;

* OICHMBATh MPOAYKT CBOEH JEATEIBHOCTH IO 3aJaHHBIM ¥/ WU
CaMOCTOSITEJIBHO ~ OINPENENICHHBIM KPHUTEPHUSM B  COOTBETCTBUM C  LEJBIO
NEATEIBHOCTH;

* 00OCHOBBIBATH JOCTH>KMMOCTb LIETIM HA OCHOBE OLICHKM CBOMX BHYTPEHHUX

Y JOCTYIIHBIX BHEIIHUX PECYPCOB;
. (pUKCHPOBATH U AHATTU3UPOBATH IMHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX
pe3ysibTaToB 00pa30BaTEIbHOM OpraHU3allid B 3aBHUCHUMOCTH OT MaTepHUajIbHO-
TEXHUYECKOTO OCHAILCHMS, KaJApOBOr0 ITOTEHLIHANIA, HUCHOJIB3YEMBIX METOJO0B
paboThI U 00PA30BATEIBHBIX TEXHOJIOTHHA.

B coorBerctBin PI'OC OOOQO BBLAENAIOTCS TpHU TPYNIBl YHUBEPCAIbHBIX
yueOHbIxX nerctBuil (Y'Y ]1): peryasiTuBHbIE, TO3HABATEIbHbBIE, KOMMYHUKATUBHBIE.

PeryasituBubie YV /1.

1. YMeHue caMOCTOSITEIbHO ONpeAessiTh Heau 00y4YeHHsl, CTABUTH W
(opmyMpoBaTh HOBbIE 321a4d B y4ueOe M MO3HABATEJIbLHOH esITeJIbHOCTH,
pa3BUBaTh MOTHBLI M HHTepechbl CBOel MO3HABATEJbLHON JAeATebHOCTH.
OO0y4aronuncs CMOXKET:

* aHaJNM3UpOBaTh  CYHIECTBYIOIIME W  IUTAHUPOBATh  Oymaymiue
oOpa3oBaTebHbIE PE3yIbTaThI;

* UIEeHTU(UIUPOBATH COOCTBEHHBIE NPOOJIEMBI U OINPEACNATh TJIABHYIO
npobiemy;

* BBIIBUTaTh BEPCHUHM pEHICHUS MpoOJieMbl, (OPMYIUPOBATH TUIIOTE3HI,
MpeayraablBaTh KOHEUHBIN pe3ybTaT;

* CTaBUThH LIEeJb JCSATEIILHOCTH Ha OCHOBE OIPENEICHHONW MpOoOJIeMbl U
CYIIECTBYIOIINX BO3MOXHOCTEH;

* (opmynupoBaTh y4eOHBIC 3a/layll KaK IIard JOCTMIKEHHUS MOCTaBICHHOU
e IeATeITbHOCTH;

* 00OCHOBBIBaTh IICJICBHIC OPUEHTUPHI U TPUOPUTETHI, YKa3bIBas U
00OCHOBBIBAS JIOTHYECKYIO TIOCIICIOBATEIHHOCTD 11AT0B.

2. YMeHHe caMOCTOSITEIbHO IUIAHUPOBATH NMYTH JOCTH:KEHMS IleJieil, B
TOM 4HcCJe aJbTepPHATHBHbIE, 0COZHAHHO BbHIOMPATh Haubo1ee IPPeKTUBHDIE
CIocoO0bI peleHus yueOHbIX U MO3HABATENbHBIX 3a71a4. OOYy4arouiics CMOXET:

® OMmpenensaTh HEeOoOXOAUMBIC JIEHCTBUS B COOTBETCTBHHM C Y4YeOHOU U

MO3HABATENILHOM 3a7]a4eil M COCTABIISATh AJITOPUTM HX BBITIOJIHCHUS,



e 00OCHOBBIBaTh U OCYIIECTBIISATH BHIOOP HanOosee 3¢ (HEeKTUBHBIX cIOCOO0OB
pelieHns yueOHbIX U T03HABATEIIbHBIX 3a/1a4;

® OIpeAEATh/HaXOqUTh, B TOM UUCJE U3 NPEUI0KEHHBIX BAPUAHTOB, YCIOBUS
JUTS BBITIOJTHEHUS Y4eOHOM U 1MO3HABaTEIbHOMN 3a1a4H;

e BBICTPaMBaTh XU3HECHHBIEC IUIAHBI HA KPAaTKOCPOUHOE Oynayulee (3asiBIsATh
LIEJIEBbIE OPUEHTHUPBI, CTAaBUTh AaJCKBATHBICE WM 33Ja4d M IpeaIararh
NEHCTBUS, YKa3blBasi U OOOCHOBBIBAs JIOTMUECKYIO IOCJIEOBATEIBbHOCTD
11aroB);

e BHIOMPATh W3 MPEAJIOKEHHBIX BAapHAHTOB MW CAMOCTOSTEIBHO HCKATh
CpeICTBa/pecypchl sl peLICHUs 3a1a4l/AOCTHKEHUS LIETIH;

® COCTaBJIATh IUIAH PEIICHUs MPOOJIEMbI (BBIOJIHEHUS MIPOEKTA, IPOBEICHUS
HCCJICIOBAHNUS );

® ONpeNeNsATh MOTEHIMAIbHbIE 3aTPYJAHEHUS NPH pEUICHUU Y4eOHOU W
MO3HABATEJIbHOM 3aJ]a4l U HAXOAUTh CPEJCTBA ISl UX YCTPAHEHUS,

® OIUCHIBATh CBOM ONBIT, OPOPMIISISL €T0 IS IEpeauu JPYTUM JIFOJSM B BHJIE
TEXHOJIOTUH PELICHUS IMPAKTUYECKUX 3a7a4 OIPEIEIECHHOTO Kilacca,;

5. Baajgenue OCHOBaAMHM CAMOKOHTPOJIS, CAMOOLCHKH, NPHHATHUSA
pelleHuii M OCYLIECTBJICHMS OCO3HAHHOIO BbIOOpa B y4yeOHOW M
Nno3HaBaTeJbHOI. O0yJaronuics CMOXKET:

* HaOJIOJAaTh M aHAJM3UPOBATh COOCTBEHHYIO YUEOHYIO U MO3HABATEIbHYIO
NEeSTeIbBHOCTh W JIEATEIbHOCTh  JAPYrux  OOydaloIluxcs B Ipolecce
B3aUMOIIPOBEPKH;

* COOTHOCHUTH pE€aJbHbIE U IUIAHUPYEMBIE PE3YJIbTATHl WHIWBHIYyaJIbHOU
00pa30BaTeIbHOMN IEATETbHOCTH U JI€NATh BBIBOIBI;

* IPUHUMATh pEIIeHHEe B Yy4YeOHOM CHUTyallUM W HECTH 3a HEro
OTBETCTBEHHOCTb;

* CaMOCTOSITEJIbHO OINpPEAENTh MPUYMHBI CBOETO ycCleXa WIM Heyclexa U
HaXOAUTh CIIOCOOBI BBIXO/A U3 CUTYAllMH HEYCIIEXa;

* PETPOCHEKTHUBHO ONPENENATh, KaKhe IEHCTBUS MO pELIECHUI0 Y4eOHOMH
3a/la4yd WM TapameTpbl 3TUX JACUCTBUU IPUBEIN K TMOJYYEHHIO HUMEIOIIETOCs
IPOAYKTa yueOHOU JAesITeIbHOCTH.

ITo3naBaTteabHbie YY /1.

6. YMeHue onpeaesiTh NOHATHS, CO31aBATh 000011IeHNsI, yCTAHABJIUBATH
AHAJIOTHHU, KJIACCUPUIHUPOBATH, CAMOCTOATEIHLHO BbLIOMPATH OCHOBAHMS W
KpUTEepUH sl KiIaccuPUuKaAMU, YCTAHABJIUBATHL NPUYMHHO-CJIEACTBEHHbIE
CBSI3M, CTPOUTH JIOTHYECKOE PACCYKIACHHUE, YMO3aK/IK4YeHHe (MHAYKTHUBHOE,
AeTYKTUBHOE, 10 AHAJIOTHH) U 1eJaTh BbIBOAbL. OOYyJarONINIICS CMOXKET:



* BBIJEIATH OONTUI IPU3HAK JIBYX WJIM HECKOJIBKUX MPEAMETOB WIIH SBICHHUMA
U OOBSACHSTH UX CXOJICTBO;

* 00BEIUHATH MPEIMETHI U ABJICHUSI B TPYIIIHI 10 ONPEICTICHHBIM TPU3HAKAM,
CpaBHUBATh, KJIaCCU(UIIUPOBATH U 00001IaTh (haKThI U SIBJICHUS,

* BBIJICTIATH SIBJICHUE U3 O0IIET0 psa APYTUX SBICHUN;

* ONpPENeNATh OOCTOSITENIbCTBA, KOTOPBIE TPEANISCTBOBATN BOSHHKHOBEHUIO
CBS3M MEXIY SIBIICHUSIMH, U3 DTHUX OOCTOSTEIBCTB BBIIEIATH OINPEACIISIONINE,
CIIOCOOHBIE OBITH MPUYMHON TAHHOTO SIBJICHHMSI, BBISBIISATH MPUYHHBI M CJICICTBHS
SIBJICHUU

* CTPOUTH PACCYXKJIEHHE OT OOLIUX 3aKOHOMEPHOCTEH K YaCTHBIM SIBIICHUSM
U OT YACTHBIX SIBJICHUN K OOIIMM 3aKOHOMEPHOCTSIM;

* CTPOUTH pPACCYXKICHHE Ha OCHOBE CpPaBHCHUS TIPEIMETOB W SIBICHHM,
BBIJICIISIS TIPY ATOM OOIIHE MMPU3HAKY;

* W3jarath MOJYYCHHYIO HWH()OpPMAIIUIO, WHTECPIPETHPYS €€ B KOHTEKCTE
pelraemMon 3a1auu;

* CaMOCTOSITENIbHO YKa3bIBaTh HAa MHGOPMAIIHIO, HYKIAIOUTYIOCS B IPOBEPKE,
npeajiaraTh ¥ MPUMEHATh CIIOCO0 MPOBEPKHU JOCTOBEPHOCTH UH(POPMAIIUK;

* OOBSACHSTH SBJICHUS, TIPOIIECCHI, CBA3U U OTHOLICHUS, BHISIBIISIEMBIE B XOJI€
MO3HABATEJILHON U MCCJIEA0BATEIBCKOU JIESITENHLHOCTH (IPUBOAUTH OOBSICHEHUE C
U3MEHEHUEM (OPMBI TIPEACTABICHHS; OOBSICHAThH, IETANM3UPYS WM 00001Ias;
OOBSCHATH C 3aTaHHON TOYKH 3PCHHUS);

* BBIBIIATH W Ha3blBaTh NPHYMHBI COOBITHSA, SIBJICHHUS, B TOM YHCIIC
BO3MOYKHBIE/HAanOO0JIee BEPOSITHBIC MPUYUHBI, BO3MOKHBIC MOCIEACTBUS 33JIaHHOMN
MPUYUHBI, CAMOCTOSATEIHLHO OCYIIECTBIISISI IPUUYNHHO-CIICICTBEHHBIN aHAIHN3;

* Jle7laTh BBIBOJI HA OCHOBE KPUTHYECKOTO aHAJM3a Pa3HbIX TOYEK 3PEHMUS,
MOATBEPXKIATh BBIBOJI COOCTBEHHOM apryMEHTallMed WU CaMOCTOSATEIHHO
MOJTYYCHHBIMH JTAHHBIMHU.

7. YMeHue co3aaBaTb, INPHMEHSITb W MpPeo0pa3oBbIBATHL 3HAKH U
CHMBOJIbI, MO/I€JIM U CXeMBbI /ISl pelleHus Y4eOHbIX U M03HABATEeJbHbIX 32/1a4.
OOyyaromunics CMOXET:

* 0003Ha4YaTh CHMBOJIOM M 3HAKOM MPEAMET W/WUJIH SIBICHUE;

* OMNpEAeATh JOTMYECKHUE CBA3M MEXIYy IMpEeAMETaMU W/WIH SBIICHUSMHU,
0003Ha4YaTh JaHHbBIE JIOTUYECKUE CBSA3H C IOMOIIbIO 3HAKOB B CXEME;

* Cco3/1aBaTh a0CTPaKTHBIN WK peabHbIA 00pa3 npeameTa 1/ Win SBICHHUS;

* CTPOUTH MOJIEIB/CXEMY Ha OCHOBE YCJOBHUH 3aJaud W/WiIM crocodba ee
pelieHus;

* co3JaBaTh BepOalbHbIC, BELIECTBEHHbIE M HH(DOPMALIMOHHBIE MOJIEIU C
BBIJIEJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa AJIS OMpeesieHusl crocoda



pelieHus 3aa4i B COOTBETCTBUU C CUTYyaIUEH;

* npeoOpa3oBbIBATH MOJEIM C 1ENbI0 BBISBICHUS OOLIMX 3aKOHOB,
OTIPEIEIISIONINX JAaHHYIO TPEAMETHYIO 00J1aCTh;

* MEPEBOAUTH CJIOXKHYIO MO COCTaBy (MHOTOACMEKTHYI0) MH(GOPMAIUIO U3
rpagu4eckoro Wid  (POpPMaTU30BAHHOTO (CHMBOJIBHOTO) TPEIACTABICHUS B
TEKCTOBOE, U HA00OPOT;

* CTPOUTH CXEMY, aJITOPUTM JIEUCTBHUS, UCHPABISATh WA BOCCTAHABIUBATH
HEU3BECTHBI paHee alrOpUTM Ha OCHOBE MMEIOILIErocs 3HaHUs 00 OOBEKTE, K
KOTOPOMY MPUMEHSIETCS aITOPUTM;

* CTPOUTH JI0KA3aTENIbCTBO: MPSMOE, KOCBEHHOE, OT IPOTUBHOTO;

* aHaTU3UPOBATH/pedIECKCUPOBATh OMBIT Pa3pabOTKM M peau3aluu
y4eOHOr0o MPOEKTa, UCCIEAOBAHUS (TEOPETUUECKOTO, SMIIMPUUECKOTO) HA OCHOBE
MPEJIOKEHHOW TPOOJEMHOM CUTyalluM, MOCTABJICHHOW UETW /WM 3aJJaHHBIX
KPUTEPHUEB OLICHKU MTPOYKTa/pe3ynbTara.

8. CwmbIci0B0oe yTeHue. OO0yJarommiAcs CMOXKET:

* HAXOJUTh B TEKCTE TpeOyeMyro MHGOpMaIUIO (B COOTBETCTBUM C IEISIMU
CBOCH IESITEILHOCTH);

* OpPUEHTHUPOBATHCS B COACPKAHUM TEKCTA, NMOHUMATh LEIOCTHBIM CMBICI
TEKCTa, CTPYKTYpUPOBATH TEKCT;

* YCTaHaBJIMBATh B3aMMOCBSI3b OIMCAHHBIX B TEKCTE COOBITUM, SIBICHUM,
IIPOLIECCOB;

* PpE3IOMHUPOBATh INIABHYIO UJICIO TEKCTA;

* KPUTHUYECKH OLICHUBATH COJIEpkKaHUE U (POpMy TEKCTa.

9. Pa3BuTHe MOTHBAIMM K OBJIQJEHHI0O KYJIbTYPOil AKTHUBHOIO
HCMOJIL30BAHMS CJIOBapeid W JAPYrux MNOMCKOBBIX cucTeM. OOydaromuiics
CMOXET:

* OMNpenensaTh HEOOXOAUMBIE KITIOUEBBIE MOUCKOBBIE CJI0BA U 3aMPOCHI;

* OCYLIECTBJIATh  B3aUMOJEUCTBUE C  DJIEKTPOHHBIMM  IOMCKOBBIMU
CHUCTEMaMH, CJIOBAPSIMHU;

* (hOopMHUPOBATH MHOKECTBEHHYIO BHIOOPKY M3 TTOMCKOBBIX MCTOYHUKOB JIJIS
O00BEKTUBHU3AIIUN PE3YJIHTATOB IMOUCKA,

* COOTHOCHUTH MOJIYYEHHBIE PE3YJIBTATHI IOUCKA CO CBOEH JEATEIBHOCTHIO.

KommyHnukaTusubie YY/I.

10. YMeHue opraHu3oBbIBATh yueOHOE COTPYJHUYECTBO M COBMECTHYIO



NeSITeJIbHOCTh ¢ YYUTEJIeM H CBEPCTHUKAMHU; PadoTaTh MHAUBUAYAJILHO U B
rpyinie: HaxXoAMTh OO0lIee pellieHHe W pa3pemiaTb KOH(JIMKTBI HA OCHOBE
COIJIACOBAHMA  TMO3MIOUHA W  y4Yera  HMHTEpecoB;  (POpMyJIHPOBATH,
apryMeHTHPOBAaTh U 0TCTAMBATh cBOe MHeHMe. OOyJaromuics CMOXKET:

* ONpPENEATh BO3MOKHBIE POJIU B COBMECTHOU AEATEIBbHOCTH;

* WUrpaTh ONPEICICHHYIO POJIb B COBMECTHOM JAESATENbHOCTH;

* IPUHUMATh TIO3UIMI0 COOECeIHUKA, TOHUMAas TMO3UIHUI0 JPYroro,
pazinyath B €ro peud: MHEHHE (TOYKY 3PEHUs), J10KA3aTelbCTBO (apryMEHTHI),
(baKTbl; TUIIOTE3bI, AKCHOMBI, TEOPHUU;

* ONpPEACNSTh CBOM JIEUCTBUA W  JICUCTBUA MApTHEpPa, KOTOpPBIE
CIIOCOOCTBOBAJIM WJIH MPENSATCTBOBAIN MPOJYKTUBHON KOMMYHUKAIIHH;

* CTPOUTH IIO3UTUBHBIE OTHOLIEHUS B MpoOLEcce yueOHOM U MO3HABATEIbHON
JEATEIIbHOCTH;

* KOPPEKTHO U apryMEHTHPOBAHHO OTCTauMBaTh CBOIO TOYKY 3pCHUS, B
JIMCKYCCUU YMETh BBIJIBUTaTh KOHTPAPTYMEHTHI, Tiepedpa3supoBaTh CBOIO MBICITh
(B1aJieHHe MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH);

* KpUTUYECKU OTHOCUTHCA K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM
MPU3HABATh OLMIMOOYHOCTH CBOETO MHEHHUS (€CITM OHO TaKOBO) U KOPPEKTHUPOBATH
€ro;

* Mpeaiarath albTEPHATUBHOE PElICHUE B KOHPIUKTHON CUTYaIlNH;

* BBIACIATH OOIIYIO TOUKY 3pEHUS B IUCKYCCUU;

* IOTOBApUBATHCS O MPABUJIAX U BOIIPOCAX JJisi 0OCYKJICHHUSI B COOTBETCTBUU
C IIOCTABJIEHHOW MEPe TPYIION 3a1a4ei;

* OPraHM30BBIBATH YUEOHOE B3aMMOJCHCTBUE B IPYIIIe (ONMpeaAeiaTh 001mue
eI, PACIIPEICIIATh POJIH, JOTOBAPUBATHCS APYT C APYTOM H T. 11.);

* YCTPaHATh B paMKax JHAJIOTa pa3pbIBbl B KOMMYHHUKAIIUUA, 00YCIOBIICHHbBIE
HEMTOHUMAHUEM/HETIPUSATUEM CO CTOPOHBI coOeceqHUKa 3afaud, (QOpMbl WIH
COJZIEpKaHUs THAIIOTa.

11. YMeHue O0CO3HAHHO HCHOJB30BATH pevYeBble  CpeACTBAa B
COOTBETCTBHM C 3a/la4eid KOMMYHHMKALMM JJIsl BbIPA’KEHUSI CBOUX YYBCTB,
MbICIel W TOTpe0HOCTell /Ui IUIAHMPOBAHMST W Peryjsiiuu  CBOeH
AeSITeJIbHOCTH; BJAJeHHE YCTHOM U NMHUCbMEHHOH pPeYbl0, MOHOJIOTHYECKOU
KOHTEKCTHOM peubro. OOyJaronuiicss CMOXET:

* ONpeAeNsITh 3a7adyy KOMMYHHUKAIIMM U B COOTBETCTBHM C HeW oTOUpaTh
peyeBbIe CPEICTBA;

* 0oTOMpaTh U UCTIOIB30BATH PEUEBBIC CPENICTBA B MPOLIECCE KOMMYHUKAIUH C
JPYTUMH JIFOAMU (IUAJIOT B MMape, B MAJIOW CPYIIE U T. [1.);

* TPENCTaBIATh B YCTHOM WJIM TMHUCHbMEHHOW (QopMe pa3BepHYTHIA ILIaH
COOCTBEHHOM JIESITEIHLHOCTH;



* CcOOII0IaTh HOPMBI ITyOJIUYHON peUH, PETIaMEHT B MOHOJIOTE U TUCKYCCHH
B COOTBETCTBUHU C KOMMYHUKATUBHOW 3a/1aueii;

* BBICKa3bIBaTh 1 00OCHOBBIBATH MHCHHE (CYXKICHHE) U 3alIpaliiBaTh MHCHHC
napTHEpa B paMKax Juajora;

* MPUHUMATH PEIICHUE B XO€ JUAJIOTa M COTIIACOBBIBATH €TI0 C COOCCETHIKOM;

*  CO3[1aBaTh MHCHMEHHBIC «KIIUITUPOBAHHBIC» U OPUTHHAIBHBIC TEKCTHI C
HCITOJIb30BAaHUEM HEOOXOAMMBIX PEUEBBIX CPEIICTB;

* WCIOJIb30BaTh BepOalbHBIC CPENCTBA (CPEACTBA JIOTHYECKOW CBS3U) JUIS
BBIJICJICHHS CMBICJIOBBIX OJIOKOB CBOETO BBICTYILICHMS;

*  HCIIOJIB30BaTh HEBepOaJbHBIC CPEJACTBA WM HATJISJIHBIC MaTCpHAIbI,
IIOITOTOBJICHHBIC/OTOOPAHHBIC O] PYKOBOJICTBOM YUHTEIIS,

* JeNaTh OICHOYHBIA BBIBOJ O JOCTIDKCHHHM II€IH KOMMYHHUKAITHMH
HEMOCPEJICTBEHHO  IIOCJIE  3aBEPIICHUS KOMMYHHKATHBHOTO  KOHTakKTa W
00OCHOBEIBATH €IO0.

12. ®opmupoBaHue H  Ppa3BUTHE KOMIETEHTHOCTH B  00JacTH
HCIO0JIb30BAHUA HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH (1aj1iee—
HKT). OGyyaromuiicsi CMOXKET:

*  I[eJICHANPABJICHHO UCKATh U UCIOJIb30BaTh MH(POPMAIMOHHBIE PECYPCHI,
HEO0OXOUMBbIE JUIsI pEIICHUsI yUeOHBIX U MPAKTUUYECKHUX 3aJ1a4 C TTOMOIIBIO CPEICTB
UKT;

* BBIOWpATh, CTPOUTH W HWCIOJIL30BAaTh aJCKBATHYIO HWH(GOPMAIIMOHHYIO
MOJIEITb TSI TIepeayll CBOUX MBICIICH CPEICTBAMHU €CTECTBEHHBIX U (hOPMAJTbHBIX
SI3BIKOB B COOTBETCTBHH C YCIOBUSIMH KOMMYHUKAIIHH,

* BBICNATh WHGOPMAIIMOHHBIA AacCHeKT 3a7auyd, OMNEepUpPOBATH JTAHHBIMH,
UCITIOJIb30BATh MOJIEIb PEIICHUS 3a1a4H;

* HCIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTHH (BKJIIOUYasi BHIOOP aJI€KBATHBIX
3a/laye MHCTPYMEHTAJIbHBIX MPOTrPaMMHO-AMIMAPATHBIX CPEACTB M CEPBHCOB) IS
pereHus THGOPMAIMOHHBIX  KOMMYHHUKAITMOHHBIX YU4€OHBIX 33/1a4, B TOM YHCIIE:
BBIYHCIICHHE, CO3JITaHUE TIPE3EHTAIUHN U JIp.;

* HCITOJIH30BaTh MH(DOPMAITHIO C YUETOM ITHUYECKUX U MTPABOBBIX HOPM;

* co3gaBaTh WH(GOPMAIIMOHHBIE PECYpPChl PA3HOTO THMA W JUIS Pa3HBIX
ayJIMTOpHiA, cOOII0AaTh HHGOPMAIIMOHHYIO TUTHEHY U MpaBWiia HH()OpMAITMOHHON
0€30I1aCHOCTH.



IIpeaMeTHBbIe pe3yabTaThl 0CBOEHHMS Kypca mo ajredpe 7-9 kiaccos.

BbInyCKHUK HAy4YuTCsi: (IJIs1 MCTIOJIb30BAHUSI B MOBCEHEBHOM KNU3HU H
o0ecriedyeHHs] BO3MOKHOCTH YCIHENIHOr0 TMPOJIOJI:KEeHUs] 00pa3oBaHHsl Ha
0a30BOM YpPOBHeE)

DJIEMEHTBI TEOPUU MHOYKECTB M MATEMATHYECKOU JIOTUKH

* OnepupoBaTh Ha 0a30BOM YpPOBHE MOHATHSIMHU: MHO>KECTBO, 3JIEMEHT
MHOKECTBA, ITOJIMHOKECTBO, TPUHAIJICIKHOCTH;

* 3aJ]aBaTh MHOYKECTBA NIEPEUNCIICHUEM UX IJICMEHTOB;

* HaAXOAWTh IepeceucHue, OOBCAMHCHHUE, IMOAMHOKECTBO B IMPOCTCHINNX
CUTYaIIHsIX;

* OmepupoBaTh Ha 0A30BOM YpPOBHE TMOHATHSMHU: ONIpEICICHUE, aKCHOMa,
Teopema, T0Ka3aTelIbCTBO;

* IPUBOJUTH IIPUMEPHI, MOITBEPIKIAFOIITNE YTBEP)KICHUS, U KOHTPIIPUMEPHI,
OTIPOBEPTaroIINe UX.

B noeceomnesnoit ycuznu u npu uzyueHuu opyux npeomemos’.

* HCIOJIb30BaTh TpaUIECKOe MPEACTABICHUE MHOXKECTB ISl OMHCAHUS

peabHBIX ITPOIIECCOB U SABJICHHM, TP PEIICHUH 3a7a4 APYTUX yUeOHBIX ITPEIMETOB.

Yucna

* OmnepupoBarh Ha 0a30BOM YPOBHE MOHATHIMU: HATYpaJIbHOE YUCIIO, 11ETI0E
9UCI0, OOBIKHOBEHHAs JpoOb, JeCATHYHAs JpoOb, CMEIIaHHAs JpoOb,
palMOHAIBHOE YHCIIO, MPOCTOE YHUCIO, MOIYJIb 4YHWcia, apudMeTHuecKuit
KBaJ[paTHBIN KOPEHb, KOOPAUHATHAS MpsMasi;

* UCIIOJIB30BaTh CBOMCTBA YHWCEN WM NpaBWjia ACHUCTBUM NPHU BBINOJHEHUH
BBIYMCIICHMI;

* HKCMOJIb30BaTh MPU3HAKU JEIMMOCTH Ha 2, 5, 3, 9, 10 npu BbINOJHEHUN
BBIYMCJICHU U PEUICHUN HECIIOKHBIX 3a/a4;

* BBINOJIHATH OKPYIJIEHHWE PAlMOHAIBHBIX YHCEI B COOTBETCTBUU C
MIpaBUJIaMU;

* OIICHUBATh 3HAYEHUE KBAJPATHOIO KOPHS W3 TMOJOXKHUTEIHHOTO IIEJIOr0
YUCIIa;

* pacrno3HaBaTh palMOHAJIbHbBIE U UPPAIUOHATBHBIC YHUCIIA;

* CpaBHUBATh YHUCJIA.

B noeceonesnoit ycuznu u npu uzyueHuu opyzux npeomemoes’.

* OILICHUBATH PE3YyJIbTAThl BRIUUCICHUN MPU PEIICHUH MPAKTUYECKUX 3a]1a4;

* BBINOJIHATH CPABHEHUE YUCEN B PEAIbHBIX CUTYalIHSIX;

* COCTaBJISITh YMCJIOBBIE BBIPAKEHUS MPU PEIICHUU MPAKTUYECKUX 3aJ1ad U
3a/1a4 U3 APYruX Y4eOHBIX MPEIMETOB.



ToXIEeCTBEHHBIC HDGO6D33OB&HI/I$I

* BBINOJIHATH HECIOXHBIE MpeoOpa3oBaHUsl ISl BBIYMCICHHUS 3HAYCHUIN
YUCJIOBBIX BBIPAKCHUH, COJEpKaIMX CTENEeHH C HaTypaJbHBIM IIOKa3aTeseM,
CTEIICHH C IIeJIBIM OTPHUIATEIbHBIM ITOKa3aTeleM;

* BBITIOJHATH HECJIOKHBIC MPE0OPa30BaHUS 1IETBIX BHIPAKCHUI: PACKPHIBATh
CKOOKHM, TPUBOJWUTH IOJOOHBIC ClIaraéMble; BBIHOCHTH OOIMMA MHOXKHTEIh 32
CKOOKH;

* WCIOJIB30BaTh (POPMYJIBI COKPAIIEHHOTO YMHOXCHHS (KBaapaT CYMMBI,
KBaJpaT pPa3HOCTH, PA3HOCTh KBAJIPATOB) IS YNPOIIEHUS BBIYUCICHUN 3HAUYCHHM
BBIPAKCHUM,

*  BBINOJHATH HECIIOKHBIE TTPE0Opa3z0BaHUsI JPOOHO-THHEHHBIX BRIPAKCHUI
Y BBIPOKCHUN C KBAJAPATHBIMU KOPHIMHU.

B noeceomnegnoit ycuznu u npu uzyueHuu opyux npeomemos’.
* MOHHUMATh CMBICJI 3aITMCH YKCIIA B CTAHIAPTHOM BH/IC;
* OIEPUPOBATH Ha 0A30BOM YPOBHE MMOHSATHEM «CTaHAAPTHBIN BU YHACIIAY).

YpaBHEHUS U HEPABEHCTBA
* OnepupoBarb Ha 0a30BOM YPOBHE IMOHSTUSMHU: PABEHCTBO, YHMCIIOBOE

pPaBEHCTBO, ypaBHEHHUE, KOPEHb YpAaBHEHUS, PEIICHUE YypPaBHCHHS, YHCIOBOE
HEPaBEHCTBO, HEPABEHCTBO, PEllIEHHE HEPABCHCTBA,
* TIPOBEPSATH CIPABEIJIMBOCTh YHCIOBBIX PABEHCTB U HEPABECHCTB;
* pemIaTh JUHEHHBIC HEPABEHCTBA W HECIIOKHBIC HEPABEHCTBA, CBOSIIINECS
K JJUHEHUHBIM;
* PpeIIaTh CUCTEMBI HECIOXKHBIX JUHEHHBIX YpaBHECHUM, HEPABEHCTB;
* TIPOBEPSATH, SBISICTCA JKM JAHHOE YHCIO PEIICHUEM YpaBHCHHS
(HEepaBeHCTBA);
e pemaTh KBaApPATHBIE YypaBHEHUS 10 ¢GopMyse KOpHEH KBaapaTHOTO
YpaBHCHHS;
* n300paxkaTh PEIICHUS HEPABCHCTB M UX CUCTEM Ha KOOPAMHATHOU MPSMOIA.
B noeceonesnoit ycuznu u npu uzyueHuu Opyzux npeomemos’,
* COCTaBJIITh M PeIIaTh JIMHEHHBIC YypaBHEHUS MPH PEIICHUHM 3ajad,
BO3ZHHKAIOIIUX B IPYTUX yU4EOHBIX MPEAMETAX.

DOyHKINH
* Haxoauts 3naueHue GyHKINUU 110 33JaHHOMY 3HAYCHHIO apTyMEHTA;

¢ HaxXOJUTb 3HAYCHUC aprymMcHTa I10 3aJaHHOMY 3HAYCHHUIO (I)yHKLII/II/I B
HCCJIOKHBIX CUTYallHsAX
® ONpeCACIIATDH IMOJIOKECHUE TOYKHU 10 €€ KOOpAHATaAM, KOOPpJAWHATEI TOYKHU I10



€€ MOJIO)KEHHUIO Ha KOOPAMHATHON IJIOCKOCTH;

* 110 rpauKy HaXOAUTh 00JACTh OIPENEICHHSI, MHOKECTBO 3HAUEHUN, HYJIU
(GYHKIMM, TPOMEXYTKH 3HAKOINOCTOSIHCTBA, IIPOMEXYTKM BO3pacTaHUsl M
yObIBaHUs1, HAMOOJIbLIIEE U HAUMEHBIIIEE 3HAUCHUS QYHKIUY;

* CTpOUTH TpaduK TUHEHHON (YHKITUH;

* MPOBEPATH, SIBISIETCA JIU JaHHBIN rpaduk rpadukoM 3aJaHHON (QYHKIHUU
(JIMHEWHOM, KBaIpaTUYHOM, 0OpaTHON MPONOPLUUOHAIBHOCTH);

* OmpenesaTh MPHUOIMKEHHbIE 3HAYEHHUS KOOPAWHAT TOUYKH MEpEeCceYCHHUs
rpaduKoB QyHKIIHIA;

* omepupoBaTb Ha 0a30BOM YpPOBHE MOHATHAMH: IOCIEI0BATEIbHOCTD,
apu(meTrnyeckas Iporpeccusi, FeOMeTpruIecKast IPOrpeccus;

* pemath 3aJa4d Ha MPOTPECCUU, B KOTOPBIX OTBET MOXET OBbITh MOIY4YEH
HEIMOCPEICTBEHHBIM NO/ICYETOM 0€3 IPUMEHEHUS (POPMYII.

B noeceomnegnoit ycuznu u npu uzyueHuu opyux npeomemos’.

* HUCHOJIb30BaTh TrpaUKU peaJbHbIX IPOLIECCOB U 3aBUCUMOCTEH IS
OTIpPENENICHUS] UX CBOMCTB (HaMOOJbIINE M HAUMEHBIINE 3HAYCHHs, TPOMEKYTKU
BO3pacTaHus U yObIBaHUS, 00JIACTH MOJIOXKUTEIBHBIX U OTPUIATEIbHBIX 3HAUEHUHN
UT.I.);

* WCIOJIb30BaTh CBOWCTBA JIMHEWMHOW (PYHKIMU U €€ TpaduK Mpu perieHUH
3a/1a4y U3 APYyruxX y4eOHbIX MPEAMETOB.

CTaTUCTUKA U TEOPHUSA BEPOATHOCTEN

* lmeTh npeacTaBiIcHUE O CTATUCTHYCCKUX XapaKTEPUCTUKAX, BEPOSITHOCTH
CITy4aifHOTO COOBITHS, KOMOMHATOPHBIX 33J1auax;

* pemarh MpocTellline KOMOWHATOPHBIE 3a7a4d METOJOM IMPSIMOTO U
OpraHU30BaHHOTO TIepedopa;

* MPEJCTaBJIAThH JaHHBIC B BUJIC TAOJIHII, TUArpaMM, IpaQuKOB;

* YuTaTh WH(MOPMAIUIO, TPEICTABICHHYIO B BUJIE TAOJHWIIBI, JUATPaMMBI,
rpaduka;

* ONpEeACNIATh OCHOBHBIC CTAaTUCTUYCCKUE XaPAKTCPUCTUKH YHUCIIOBBIX
HaOOpPOB;

* OILICHUBATh BEPOATHOCTH COOBITHS B IPOCTEUIITNX CITydasiX;

* UMETh MPEACTaBICHHE O POJU 3aKOHA OOJIBIIMX YHUCET B MAacCCOBBIX
SIBJICHUSIX.

B noeceonesnoii scusnu u npu uzyueHuu opyzux npeomemos’.

* OIICHUBATh KOJIMYECTBO BO3MOXKHBIX BAPHAHTOB METOJIOM Tiepedopa;

* UMETh TIPCJACTABJICHHE O POJM MPAKTHYECKH JIOCTOBEPHBIX U
MaJIOBEPOSTHBIX COOBITUN;

* CpPaBHUBATh OCHOBHBIC CTATUCTUYECKHE XAPAKTEPUCTUKH, MOTYYEHHBIC B



MPOLIECCE PEMIEHUS TPUKIAAHOMN 3a/1a4M, U3YUYECHUS PEAIBHOTO SBJICHUS;
* OLICHUBAaTh BEPOATHOCTh PEATBHBIX COOBITUN M SIBJICHUI B HECIOXHBIX
CUTYyaLUsX.

TexkcToBBIC 3a4a4YM
* PemiaTh HECIOKHBIC CIOXKETHBIC 3aa49M pa3HbIX THUIIOB apI/ICbMCTI/I‘IeCKI/IM u

aNredpandecKuM Crocodamu;

* CTPOUTH MOJIEIb YCIOBUSA 3a/1a4yul (B BUJIE TAOJIHIIBI, CXEMBI, pUCYHKA WJIH
ypaBHEHHUS), B KOTOPOU JaHbl 3HAUCHUS JBYX U3 TPEX B3AUMOCBA3aHHBIX BEJIUYWH,
C 1IeJIbIO TIOMCKA PEIICHUS 3a1a4u;

* OCYILECTBIIATH CIIOCOO MOUCKA PEHICHUS 3a7a4ul, B KOTOPOM PacCyKICHUE
CTPOUTCS OT YCJIOBHS K TPEOOBAHUIO HJIA OT TPEOOBAHUS K YCIOBHIO;

* COCTaBJISATH IUIaH PEIICHUS 3a]1a4H;

* BBIJCIIATH ATAIbI PEIICHUS 3a/1a4u;

* HHTEPIPETUPOBATH BHIYUCIUTEIBHBIC PE3YJIbTATHI B 3ajlaue, UCCIIECIOBATh
MOJIyYEHHOE PEIICHHE 3a/1a4K;

* 3HATh pa3IMYUE CKOpOCTEeH 00BEKTa B CTOSAUYEH BOJIE, IPOTUB TECUCHUS U T10
TEUEHHIO PEKH;

* pelIaTh 33J1a4d Ha HaX0XKJACHUE YaCTH YMCIa U YKCIIA 110 €r0 YacTH;

* pemiaTh 3aJayd pa3HbIX TUMOB (Ha paOOTy, Ha MOKYNKU, HA JBUKECHHE),
CBSI3BIBAIONIUX TPU BEJIWYWHBI, BBIACISTH 3TH BEJIUYUHBI U OTHOIICHUS MEXKITY
HUMU;

* HAaxXOJWUTh MPOLEHT OT YHUCJA, YHUCJIO MO MPOILEHTY OT HEro, HaXxoJWTb
MPOIIEHTHOE CHUYKEHUE WM MPOLEHTHOE MOBBIIIEHUE BEJIMYNHBI;

* pelIaTh HECIOKHbBIC JOTHUYECKUE 3aa4l METOJIOM PACCYXKICHUMN.

B noeceomnegnoit ycuznu u npu uzyueHuu opyux npeomemaos’.

* BBIJBUTaTh TMIOTE3bl O BO3MOKHBIX IMPEIEIbHBIX 3HAYEHUSAX HUCKOMBIX B

3aJ1aue BEJUYHH (JeJ1aTh MPUKHIIKY).



2. Conep:kanue Kypca ajaredopa B 7—9 kiaccax (6a3oBbiii yposenn)

DJIEMEHTBI TEOPUM MHOXECTB U MATEMATHUYECKOM

JIOT'UKH

MHoxkecTBa W OTHOLIEHMST  MexXAy  HUMH.  MHOXeECTBO,
Xapakmepucmuyeckoe C8OUCME0 MHOICECmEd, JIEMEHT MHOKECTBA, Nycmoe,
KOHeyHoe,  bOeckoneunoe  mHoxcecmego.  IlogmHoxkecTtBo.  OTHOIIEHHE
MPUHAJICKHOCTH, BKJIIOYEHUS, PABEHCTBA. DJIEMEHTHl MHOXXECTBA, CIOCOOBI
3alaHUsl  MHOXKECTB,  PACNO3HABAHUE  NOOMHOJNCeCm8 U  IJIeMEHMO8
HOOMHONHCECME C UCNOIb308AHUEM KPY20o8 Jiinepa.

Onepannu HaxQ MHOkecTBaMu. [lepeceuenre n 00beTMHEHNE MHOKECTB.
Paznocme mnooxcecms, dononnenue mnoocecmea. Mnmepnpemayusi onepayuii
HAO MHONMCECMBAMU C NOMOWbIO Kpyeos Jiinepa.

JuieMeHTbl  JIoruKH. OmnpeneneHue.  YTBEpKIOCHHS.  TeOpeMsl.
JoxkazarenbcTBO. J[oKa3zaTenbCcTBO OT MPOTUBHOTrO. Teopema, oOpaTHast TaHHOM.
[IpumMep 1 KOHTpIIpUMED. -

Broicka3piBaHusl. VICTUHHOCTh M JIOKHOCTh BbICKa3biBaHUA. ClodicHbie U
npocmole 8vickazvieanus. Onepayuu HAO 8bICKA3LIBAHUAMU C UCNONb308AHUEM
JIO2UYECKUX CBA30K: U, UNU, He. Y Cllo8Hble 8bICKA3bIBANHUS (UMNIUKAYULL).

Yuciaa

PanuonanbHbie yuciaa. MHOXECTBO pallMOHANIbHBIX yucesl. CpaBHEHUE
palMoHaNbHBIX YKcel. JIedcTBUS ¢ palluOHAIBHBIMU YuciiaMu. [Ipedcmasnenue
PAYUOHATBLHO20 YUCIA OeCAMUYHOU OPOObIO.

HppanuonanbHbie 4uciaa. I[loHaTHEe  UMppalMOHAIBHOIO  YHCIA.
Pacnio3naBanue uppainmoHanbHbIX uncel. [Ipumepsl goka3zatenscTB B anredpe.
WppanmonansHocTh uyucna V2. Ilpumenenue B reomerpun. CpasHneHue
UPPayuUoHaIbHbIX yucen. MHuookecmeo oelicmeumenbhbix Yuce.

ToxknecTBeHHbIE IPeodpa3oBaHus

YucaoBble U OyKBeHHbI¢ BbIpa:KeHHsl. BbIipakeHue ¢ MNepeMEHHOM.
3HauyeHue BeIpakeHus. [locTaHOBKa YHCeI U 8bipadsiceHuli BMECTO IEPEMEHHBIX.

Heabie BbIpa:kenusi. CTeneHb C HATypaJdbHBIM IOKa3aTeleM M €€
cBoiicTBa. [IpeoOpa3oBaHus BeIpaXXeHUM, COACPIKAUIUX CTENIEHU C HATYPaJTbHbIM
[I0Ka3aTeJEM.

OpHowneH, MHorowieH. JIeWCTBUS ¢ OJHOYJICHAMHM M MHOTOYJICHAMM
(cioxxeHue, BbIYUTAHUE, YMHOKEHUE). DOpMYIIbl COKPAIIEHHOTO YMHOXEHUS:
Pa3HOCTh KBaJAPaTOB, KBAAPAT CYMMBI U Pa3HOCTU. Pa3noxxeHne MHOTO4YJIEHA HA
MHOKUTEJIM: BbIHECEHHE OOIIEro MHOXUTEIS 3a CKOOKHU, 2epynnuposka,
npumeHnenue GopmMyn CoKpaweHHo2o YMHodxceHus. Keadpamuviii mpexunen,
Pasnodicerue KeaopamHo2o mpexuiena Ha MHOICUMEIU.



IIpoekTsl
1. ®opmynbl COKpAIIEHHOTO YMHOXKEHHUS M TPUEMbl PalMOHAIBHBIX
BBIYHCIICHUN.

2. Marematuyeckue copru3MbI.

JIpo0HO-paniuoHaIbHbIe BbIpaskeHus. CTENEHb C IENbIM MOKa3aTEeNIEM.
[IpeoOpazoBanrie APOOHO-TMHEHHBIX BBIPAXKEHUN: CIIOXKEHUE, YMHOXKEHHE,
neneHue. Aneebpauveckas Opods. Jlonycmumele 3HAYEHUS NEPEMEHHbIX 8
0pobHO-payuoHanvroulx evipaxcenusx. CoxkpaweHue aneedopauyeckux Opooeli.
lIpuseoenue ancebpauueckux opobeti Kk obwemy 3Hamenamenio. [eiicmeus c
anecebpauyeckumu OpoOAMU: CIONCEHUe, GblUUMAHUE, YMHOMCEHUe, OelleHue,
8036edenue 6 cmenens. llpeobpazosanue GvIpadzCeHUll, COOePAHCAUUX 3HAK
MOOYIIA.

[TpoexT «IIponopiinoHaTbHOCTD B PU3HUKE, XUMUH U KU3HUA YEITOBEKA)

KBanparnble KopHH. ApudMeTHUYECKUMH  KBAJApPATHBIA  KOpPEHb.
[Ipeobpa3oBanue BBIpaKEHUH, COACPKAINX KBAIPATHbIE KOPHU: YMHOXKECHHUE,
JIeJICHUE, BHIHECEHUE MHOKHUTEIS U3-TI0J1 3HAKA KOPHSI, GHEeCeHUe MHOMCUMES
n00 3HAK KOPHSL.

[IpoekTsr:

1. BeraucnouTenpHas TEXHUKA M CKOPOCTh BEIYUCIICHUH.

2. IlyTh OT HATypadbHBIX 0 NEHCTBUTEIBHBIX YUCEN.

3. Hctopus mosiBneHUs KBaPaTHBIX KOPHEH.

YpaBHeHUS M HEPABECHCTBA

PaBencrBa. UYucnoBoe paBeHcTBO. (CBOMCTBa YHCIOBBIX PaBEHCTB.
PaBeHCTBO ¢ mepemMeHHOM.

YpaBuenus. [lonstue ypaBHeHUs 1 KOpHS ypaBHeHUs. [Ipedcmasnernue o
pasHocunvrocmu ypaswenuti. Qbnacms onpeoenieHus ypaeHenus (obaacmo
00NYCMUMbIX 3HAYEeHULl NepeMeHHO).

JIluneiiHOe ypaBHeHHMEe U ero KOPHHU. PernieHue JTMHEHWHBIX ypaBHEHUU.
Jluneiinoe ypasuwenue c¢ napamempom. Konuuecmeo KopHeu JauUHEUHO20
ypaeuenus. Pewenue nuneunsix ypasHeHuii ¢ napamempom.

KBagpaTrHoe ypaBHeHue H ero KoOpHM. KBajapaTHble ypaBHEHHS.
Henonueie kBagpaTHble ypaBHEHUS. JJUCKPUMUHAHT KBaAPATHOTO YPaBHEHHS.
dopMyna KOpHEHM KBAAPATHOTO YypaBHEHUs. Teopema Buema. Teopema,
obpamuas meopeme Buema. PenieHue KBaJipaTHBIX YPaBHEHHM: UCTIOIb30BAHUE
bopMynbl 7 HAXOXKACHUS KOpHEH, epaghuueckuil memoo peuienus,
pasnodicenue Ha MHOMCUumenu, noobop KOpHel ¢ UCNONb308AHUEM MeopeMbl
Buema. Konuuecmeo KopHeti K6aOpamuo2o mpexyiena 6 3a6UCUMOCmu on e20
ouckpumunanma. buxeadpamnvle ypaenenus. Ypasuenus, ceooumvie K



JuHetuHbIM U keaopamuwvim. Keaopamnwie ypasnenus ¢ napamemponm.

[TpoekTsr:

1. Metoabl penieHust KBaIpaTHbIX YpaBHEHUN.

2. Wcnonb3oBaHre KOMITBIOTEPHBIX MPOTPAMM B pEIICHUU

anreOpanyecKux 3ajad.

JIpoOHO-paniuoOHAJIbHbIEe ypaBHeHHUsl. PelieHune mnpocTtedmmx JIpoOHO-
JUHEUHBIX ypaBHEHUU. Pewenue opodbHo-payuonanvuslx ypasuerui. Memoovl
peuienus ypasHeHuil: Memoovl pasHOCUIbHbIX NPE0OPa3068aHUtll, MeMoo 3aMeHbl
nepemenHou, epaguueckuii memoo. HMcnonvzosanue ceoticme QyHKyuil npu
pewenuu ypasHenuu. Illpocmetiwiue uppayuoHanibhvie YPAGHEHUs BUOA
y=f(x)=a,lf(x) = Vpasuenus suda x" = a.

Ypasuenus 6 yenvix uucnax.

IIpoekt «bies [lackanb U €ro TpEyroabHUKY.

Cucrembl ypaBHeHHWiHl. YpaBHEHUE C JBYMsl II€peMEHHbIMH. JIMHENHOE
ypaBHEHUE C JBYMs NEpeMEHHBIMU. [Ipamas kak cpaguueckas unmepnpemayus
JIUHELIH020 YpaeHeHUus ¢ 08yms nepemeHHvimu. [loHSATHE CHUCTEMBl ypaBHEHUM.
Pemenue cucremsl ypaBHeHU. MeTOIbI pELICHUS] CUCTEM JIMHENHBIX YPABHEHUH C
JIBYMSI TIEPEMEHHBIMH: 2pagpuueckuii. Memoo, Memoo CAONCeHUs, METO]I
OACTAaHOBKU. Cucmembl TUHEUHBIX YPAGHEHUL C NAPAMEMPOM.

IIpoexTsr:

1. 3apoxaeHue anreopsl.

2. Vcnionp3oBanue KOMITBIOTEPHBIX nporpamMm npu pelieHnn
anredpanyecKnx 3aaay.

HepasencrBa. HucnoBble HepaBeHCTBA. CBOWCTBA YUCIOBBIX HEPABEHCTB.
[IpoBepka crpaBelJIMBOCTH HEPABEHCTB IMPHU 3aJaHHBIX 3HAYEHUSX NEPEMEHHBIX.
HepaBenctBo ¢ mepemenHoit. CTporue W HECTporue HepaBeHCTBa. Obaacms
onpeoenenusi HepaseHcmea (001acmb  O0ONYCMUMBIX 3HAYEHUN NepPeMeHHOl).
Pemenue nuHEWHBIX HepaBEeHCTB. Keadpammuoe HepaseHcmeo u e20 peuleHusl.
Pewenue readpammuvix HepaseHcm8: UCNONb308AHUE CBOUCME U 2paguka
K68AOpamu4HoU @QYHKYuu, Memoo UHmMepsanos. 3anucb peuleHus KeaopamHoz2o
Hepaeencmea. Peuwienue yenvix u OpoOOHO-PAYUOHANLHBIX HEPABEHCME MEmOOOM
UHMEPBAO8.

ITpoekt «MeTonpl MPUOIMKEHHBIX BBIYUCICHUN OT JPEBHOCTH JIO HAIIHUX
JTHE

Cucrembl HepaBeHCTB. CHCTEMBI HEPABEHCTB C OJHOM NEPEMEHHOM.
Pemienrie cucteM HEpaBEeHCTB C OJHOM MEPEMEHHOMW: JIMHEUHBIX, K8AOPAMHbIX.
N300pakeHne pelieHuss CUCTEMbl HEPABEHCTB HA YHWCJIOBOW MPSMOW. 3ammuch
pELICHUsI CHCTEMBI HEPABEHCTB.



DYHKIUU
ITonsitue  ¢dynkuum. JlexkapToBbl  KOOpPAMHATHI HA  IIOCKOCTH.

dopMUpoBaHUE TPEACTABICHUM O METANPEIMETHOM TMOHITHH «KOOPAUHATHI».
CrniocoObl 3a1anust GyHKUIMM: aHATUTHYECKUH, Tpaduueckuii, Tabnuunbiid. ['paduk
¢bynxiun. [pumeps! pyHKINN, TOTydaeMbIX B IPOIIECCE UCCIIECAOBAHUS PA3TUYHbBIX
peasbHBIX MPOIIECCOB W PEIICHUs 3ahad. 3HaueHue (QyHKIuU B Touke. CBOMCTBa
byHKIM: 007acTh OmpeAeNeHusl, MHOXKECTBO 3HAUEHUH, HYIH, MPOMEKYTKH
3HAKOIIOCTOSIHCTBA,  YeMHOCMb/HeuemHoCmb, TPOMEXKYTKH BO3pacTaHUs U
yObIBaHMsI, HAaUOOJbIIIEe U HaUMEHbIlee 3HaueHus. MccnenoBanue GyHKIMH 1O €€
rpaduky. Ilpeocmasnenue 06 acumnmomax. Henpepvienocmo ¢ynxyuu. Kycouno
3a0anHble QYHKYUU.

JIuneiinass pynknus. CpoiictBa U rpaduk ¢pyHkuuu y = kx. CBOICTBa U
rpaguk JUHEWHOM (QyHKIMHU. YTII0OBOM KO3(dduimeHT npsimoil. PacnonoxeHue
rpaduka JUHEHHON (DYHKIMKM B 3aBUCUMOCTH OT €€ YIJoBOTO Ko3dduimeHTa u
CBOOOMHOTO ujeHa. Haxoowcoenue Kodgduyuenmos nuHetiHOU @YHKYUU no
3A0AHHbIM  YCIIOBUAM: NPOXOHCOeHUe NPAMOU uepe3 08e MOUYKU C 3A0AHHbIMU
KOOPOUHAMAMU, NPOXOAHCOEHUE NPAMOT Yepe3 OaHHYI0 MOUKY NAPallelbHO OAHHOL
NPSAMOU.

KBaaparuunas ¢ynkuusi. CBolicTBa M rpapuk KBagpaTUYHOM (DYHKIHMH
(mapabona). Ilocmpoenue epaguxka «readpamuuHou @OYHKYuU nO MOUKAM.
Haxoxnenne Hynel  KBagpaTUYHOW  (QYHKIMH, MHOMCECM8d  3HAYEHUI,
NPOMEHCYMKOB 3HAKONOCMOAHCMBA, NPOMENHCYMKO8 MOHOMOHHOCU.

K
Oo0paTHas nponopuHoHaIbHOCTH. CBOICTBA hyHKIIMK Y = —. ['MniepOoia.
X

I'paguxu ynkyuii. Ilpeobpazosanue cpaguxa yukyuu y = f(x) ona
nocmpoenus paguros ynrxyui éuoa y = af(kx + b) + c.

I'pachuxu pynxyuir y = Kx+b, y = kx ,y=[x|.

[IpoexTsr:

1. «Ponb pyHKIIMI B MAaTEMATHKE U KU3HU JTFOJCH.

2. Tlpoext «IlosiBieHNE M pa3BUTHE TOHATHS QYHKITAN.

IMocaenoBaTeJbHOCTH ¥ Tporpeccuu. YucioBas MOCIEI0BATEILHOCTb.
[Tpumepsl YUCIOBBIX TOCIICIOBATEILHOCTEH. beckoHeUHBIC MOCIeI0BATEILHOCTH.
Apudmernueckas mporpeccus U ee CBOWCTBa. ['eomerpuueckas mporpeccusi.
dopMmyna OOIIEro WICHA U CYMMbl NEPebiX N YIEeHO8 apugpmemuieckou u
eeomempuyeckot npoepeccuti. Cxoosauancs 2eomempuieckas npocpeccus.

[TpoekT «3050TOC CeueHue 1 ynciaa OudoHaTIN»

PemieHne TeKCTOBBIX 3a1ay. 3aJayd HAa Bce apUPMETHUCCKUEC JCHCTBUS.
Pemenne TeKCTOBBIX 3a/1ad apudMeTHueckuM criocooom. Mcmonp3oBanue Tabmuil,



CXEM, YePTEeKEH, IPYTruX CPEJCTB MPEACTABICHUS TAHHBIX MPU PEIICHUH 3aa4H.
3amaun Ha JBIWKEHUE, pa0OTy M TIOKYNKH. AHAIU3 BO3MOXHBIX CHTYyaI[Uid
B3aMMHOTO PACIOJIOKEHUSI 0OBEKTOB MPHU WX JBWKCHHUH, COOTHOIIECHUS 00HEMOB
BBITIOJIHAEMBIX pabOT MPU COBMECTHOM paboTe. 3a7auu Ha YacTH, TOJIH, TPOLICHTHI.
Pemenue 3a1a4 Ha HAXOXKJCHUE YACTH YUCIIA U YMCTIa IO €ro YacTu. Pemenwne 3ama4
Ha TIPOIEHTHI U 1oyn. [[puMeHeHre mpormopIyil Mpy pelIeHnH 3a1ad.

Jlormueckue 3agaum. Pemenue normdeckux 3amad. Pewenue nosuueckux
3a0a4 ¢ NOMOWbIO MaodUy.

OcHOBHBIE MeETOIbI pelIeHHs TEeKCTOBBIX 3aJa4: apu(MeTHUUECKH,
anreOpanyeckuii, mepedbop BapuaHTOB. [lepsuunvle npeocmasnenusi o Opy2ux
Memooax peuilenus 3a0ay (ceomempuyeckue u epaguyeckue memoowl).

[TpoekT «MHaTETparus anreOpandecKux U TEOMETPUICCKAE METOJOB PEIICHHUSI
3a/1a9

CraTucTuKa M Teopusi BePOATHOCTEN

Cratuctuka. TabnuyHoe U rpaduueckoe TMPEACTABICHUE JIAHHBIX,
CTOJIOUAThle M KpPYTroBbIe JUArpaMMbl, rpaduku, TPUMEHEHUE aUarpamm Hu
rpa@uKoB 11 ONMUCAHWSA 3aBUCHUMOCTEH peajbHBIX BEJIMYMUH, W3BICYCHHUE

uH(popmanuu u3 Tabaul, quarpamMm U rpadukoB. OnucarelbHbIe CTATHCTHYECKHUE
MOKAa3aTeli YUCIIOBBIX HAOOPOB: CpeiHee apupmeTnyeckoe, Meouara, HaundboJbIee
Y HavMeEHblliee 3HaueHUs. Mepbl paccemBaHus: pa3max, oucnepcus. CiydaitHas
M3MEHYMBOCTh. MI3MEHUNMBOCTD NMpPU U3MEPEHUSIX. 3AKOHOMEPHOCNU 8 USMEHYUBLIX
BENUUUHAX.

Cayuajinbie co0biTHs. CilydaifHble ONBITHI (IKCIIEPUMEHTHI), dJIEMEHTApPHbIE
ciryqaitHbie coObITHS (MCcX01bl). BeposiTHOCTH AiieMeHTapHbIX COObITHI. COOBITHS B
CIIy4allHBIX JKCHEPUMEHTaX M OJarompusITCTBYIONIME 3JIEMEHTapHBIC COOBITHS.
BepositHOoCTH CitydaitHBIX COOBITHN. OTBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
coOpiTusiMU. Kiaccuueckue BEpOSITHOCTHBIE OIBITHI C HMCHOJIb30BAaHHUEM MOHET,
KyOukoB. [Ipedocmasnenue cobbimuii ¢ nomowwpro ouazpamm  Jiepa.
Ilpomueononodichvie coovimus, ooveouHeHue u nepeceyerue coovimuu. llpasuno
cnoocenust geposimuocmeti. Cnyuatinsiii 6b160p. I[Ipeocmasnenue sxcnepumenma 8
sude depesa. Hezasucumvle coovimus. Ymuoocenue eepoamuocmeri He3a8UCUMbBIX
coovimuti. Ilocneoosamenvhvie Hezasucumvle ucnvimauus. Illpeocmasnenue o
He3a8UCUMbIX cobbimusax 6 cusHu. Mamemamuueckoe oodcudanue. Ceoticmea
Mamemamuyecko2o odxcuoanus. Ilonsmue o 3akone 601buiUx Yucel.

Inemenmol  Komounamopuxu. llpaBUI0 YMHOXEHHUS, TEPECTaHOBKH,
dakropuan uucna. Couemanus u .uucio covemanuti. Dopmyna 4ucia couemaHuii.
Tpeyeonvuux Ilackana. Onvimbl ¢ OONLUWUM YUCIOM PABHO  BO3MONCHBIX
9NeMeHmMapHbIX coobimuil. Boluucienue éeposimnocmeti 8 onvimax ¢ npUMeHeHuem



Komournamopuwvix oopmyn. Ucnvimanus bepnynnu. Yenex u neyoaua. Beposimnocmu
coovimuil 6 cepuu ucnvimanuti beprnynnu. Uetopus MaTeMaTUKU. Bo3nuxHoseHue
mMamemMamuxu Kaxk Hayku, omansl ee pazeumust. OCHO8Hble pa3oeibl MameMamuxuy.
Buvloarowuecs mamemamuku u ux 6xnad 8 paszeumue Hayku. beckoneunocmu
MHOXMCcecmea npocmulx yucen. Hucna u onunel ompeskos. Payuonanvuvie uucna.
Ilompebnocms 6 uppayuonanvrvix uucnax. Llkona I[lugacopa. 3aposicoenue
aneeopwl 8 Hedpax apupmemuru. An-Xopesmu. Poswcoenue 6YK8eHHOU CUMBOTUKU.
1l. ©epma, @. Buem, P. [lexapm. [loaenenue memooa KoopouHam, no380J5110Ule20
nepesooums ceomempuieckue oo6vbeKkmol Ha A3bIK aneeopwl. lloasnenue epaghuros
@yuxyuti. P. [lexapm, Il. @epma. 3adaua Jleonapoo Iluzanckozo (Pubonauuu) o
Kponukax, ducia Pubonauuu. 3adaya o waxmamuou oocke. Mcmoku meopuu
seposimuocmeti. cmpaxogoe oeno, azapmusie uepvl. 1. @epma, b. Ilackanv, A.
bepuynnu, A. H. Koamozeopos.

IIpoekTsr:

MaremMaTnka — S3bIK IPUPOJBL.

KoMOuHaTopHble METOABI PELICHUS BEPOSTHOCTHBIX 3ajau.
Ponb cTaTHCTHKY B M3YYEHUU OKPYXKAIOLIErO MUPA.
CTaTuCTUYECKUM IKCIIEPUMEHT B LIKOJIE.

Marematuka B Moelt Oynymieit mpodeccuu.
KommbroTepHas noaaep:xkka U3ydeHus Kypca aiareOpsbl.

No O~ WNRE

MaremaTu4eckoe OTKpPhITUE, KOTOPOE MPUBEJIO K 3HAUUTEIIbHBIM
U3MEHEHHSIM B HAyKe, TEXHUKE WM OOIIECTBEHHOM KU3HH.



3. TemaTn4eckoe JIAHUPOBAHME

7 kJjacce
Ne i/mm HazBanue TemMblI pa3aena KonmuecTBo yacos
1. [loBTOpEHUE. 4
2. MaTteMaTHYECKHUM SI3bIK. 21
3. DOyHKIUS. 23
4. CreneHp ¢ HaTypaJbHBIM IOKA3aTEIIEM. 14
5. MHOTOUJICHHI. 24
6. BeposiITHOCTb. 9
7. [ToBTOpEHHE. 7
Bcero 102
8 kiace
Ne i/t HasBanue Tembl pazniena KonuyecTBo yacon
1. [ToBTOpCHNME 3
2. ParroHasIbHbIE BBIPAYKCHUS 28
3. CreneHsp ¢ HEeabIM NOKa3aTeNeM 16
4. KBapaTHblE KOPHU 19
S. KBaJpaTHbIE ypaBHEHUS 24
6. BepoaTHOCTh 7
7. [ToBTOpEHUE 5
Bcero 102
9 kJacc
Ne n/mt Ha3zBanue temsbl pasznena KommuecTBo yacoB
1. [loBTOpEHUE 4
2. HepaBeHcTBa 20
3. KBagpatuyHas QyHKIMs 21
4. KopHu n-ii creneHn 13
5. [Iporpeccun 20
6. DJIEMEHTBI TEOPUHU BEPOATHOCTEW M CTATUCTUKH 7
7. [loBTOpEHUE 17

Bcero

102




Hpunoxenne 1
KanennapHo - TemaTnuyeckoe njiaHupoBaHue B 7 KJiacce.

Ne Ko-Bo flata

Tema ypoka
ypoKa 4acoB | TutaH | (akt

Paznen 1. [ToBTopenue (4 vaca)

JleticTBUS ¢ OOBIKHOBEHHBIMU JIPOOSMHU.

JleficTBUS C JECATUIHBIMU TPOOSMHU.

Pemenue ypaBHeHuil. Cuctema KOOpIMHaT.

Alw| N PR
e

I[I/IaI‘HOCTI/ILIeCKaH KOHTPOJIbHAA pa60Ta.

Paznen 2. Maremaruueckuii si3b1k (21 gac)

UuciioBbie BIpaKEeHUs
5-6 [[IpakTudeckas paborta « BeraucieHus 3HaUCHHSI 2
YICJIOBOTO BBIPKCHHUS

CpaBHeHMe yucen
7-8 [[Ipaktrueckas paboTta «CpaBHEHHS YKCEN C TOMOIIBIO 2
KOOPJWHATHOM MPSMOIN

BripaxxeHus ¢ nepeMEeHHbIMA

[IpakTrueckas padota «BbluyuciaeHus 3Ha4YeHUM
9-10 |OyKBEHHOTO BBIPAKCHHS C TIOMOIIBIO KATBKYJIATOPAY. 2
HccnenoBarenbckas padota Ne 1 «MccnenoBanme
MJIOIIA/IA PSMOYTOJIbHUKA IAHHOTO EPUMETPAY

11 [KoutponbHas padota Ne 1 o teme: «BoipaxeHus» 1
12 |Ananu3 KOHTPOJIBHON paboThl. PaboTa Haj ommbkamu 1
13-16 |[MaremaTtuueckas MOJEIbL TEKCTOBOM 3a1aun 4

Pemienne ypaBHEHUN

HccnenoBarenbckue 3aaun 1. Pemenne ypaBHeHuH ¢
MapamMeTPOM.

2. Pemenue ypaBHEHHI C MOyJIEM

17-19

YpaBHEHHSI ¢ IBYMsI IEPEMEHHBIMU U X CUCTEMBI
20-23 |[UccnenoBarenbeckad 3ama4a «Pemenue cucrembl 4
YPAaBHEHUM C TAPAMETPOM

24  [KontpoinbHas padota Ne 2 1o Teme: «YpaBHCHHUS» 1

25 |AHanu3 KOHTPOJIbHOU paboThl. PaboTa Hag ommbkaMu 1

Paznen 3. ®ynkius (23 yaca)

26-27 [[lonstue GbyHKIUN 2




28-30

Tabnuna 3Hauenuit u rpapuk pyukuun [Ipakruueckas

pabota «3amoHeHne TabIuIIbI,




nocTpoeHue rpaduka GyHKIIUA U €r0 UCCICTOBAHHE.
HccnenoBatenbsckas padota Ne 2 «Iloctpoenue rpaduka
3aBHCHMOCTH BBICOTA CTOJI0A KUIKOCTU OT 00bema
PKUJIKOCTH B COCYIEN

[IponopLuMOHAIBHBIE IEPEMEHHBIE

31-33 [[Ipaktuyeckas paboTa «3anoHEHNE TAOIUIBI 3HAYCHUN 3
(GYHKIHU C UCTIOJIH30BAHUEM KAJIBKYJISITOPA»
34-35 ['padux pynkunn y=rkx MccnenoBarenbekas 3agadya 5
«Iloctpoenue u nccneaoBanue rpapuka QyHKIUU y = KX
B 3AaBUCUMOCTH OT KO3(hPHUIIMEHTA K»
36 |[KontpomasHas padota Ne 3 o Teme: « DyHKITHS 1
37 |Ananu3 KOHTPOJLHOM paboThl. PaboTa Ha ommOKamu 1
38-39 Omnpenenenue auHeHon Qyukimu [pakTuyeckas 5
paboTa «3anoaHeHrue TabauIbl 3HAUCHUH JIMHEHHOM
(YHKIHHU C UCIIOJIH30BAHUEM KAJIBKYJISITOPA»
40-43 ['padux nuneitHOM pyHkumu MccnenoBarensckas 3agada 4
«IToctpoenue u uccnegoBanue rpapuka GyHkuum y = kx
+ b B 3aBUCHMMOCTH OT KOX(PPHUIIMEHTOB K U by
['paduk TMHENMHOrO ypaBHEHUS C IBYyMS IEPEMEHHBIMU
44-46 Hccnenoarenbckas padota Ne 3 «MccnenoBanue 3
HEKOTOPBIX MPOCTEHIINX MHOKECTB TOUYEK
KOOPANHATHOM ITIJIOCKOCTH
47 KouTtponbHas padora Ne 4 o teme: «Jluneiinas 1
GyHKIHS»
48  |Ananu3 KOHTpoJIbHOM paboThl. PaboTa Han ommbkamu 1
Paznen 4. Crenenb ¢ HaTypajabHbIM NTOKa3areneM (14 yacoB)
49-50 [ToxmecTBa M TOXKIECTBEHHBIC MTPEOOpa30BaHNUs 2
Onpenenenue CTENEHU C HATYPAJIbHBIM [T0Ka3aTEIEM
51-53 [[IpakTuueckas pabora « BeruuciieHue cTeneHu Yucia ¢ 3
MOMOIIBIO KAJBKYJISITOPa»
54-56 |CpoiicTBa cTeneHu 3
57-58 |OnHOYIIEHEI 2
59-60 |Coxkparnenue apobeit 2
61 |KontponwHas padota Ne 5 o teme: «CTeneHb» 1
62 |AHanu3 KOHTPOJIBHOU paboThl. PaboTa Haj ommbKkaMu 1




Paznen 5. Muorousnens! (24 yaca)

63-64

[loHsiTHE MHOTOYJIEHA




[IpeoOpa3zoBanue Mpou3BeICHNS OAHOWICHA U

65-67 3
MHOTOUJIEHA
68-70 |BoiHeceHmne 0011ero MHOKHUTEIS 38 CKOOKU 3
71  |KoutponbHas padota Ne 6 o Teme: « MHOTOUJICHBI» 1
72 |AHanm3 KOHTPOJIBHOU paboThl. PaboTa Hag ommbkaMu 1
73-75 [[IpeobpazoBanue MPOU3BEACHUS ABYX MHOTOWICHOB 3
76-77 |Pa3nokeHre HA MHOXHUTEIIM CIOCOOOM TPYIITUPOBKHU 2
78-81 [KBaapar cyMMBbl, pa3HOCTH M pa3HOCTh KBaJpaTOB 4
89-84 PasnosxeHre Ha MHOKHTEIH C MIOMOIIBIO (hOpMYyIT 3
COKPAIICHHOTO YMHOKCHHSI
85 KonTtponbsHas padora Ne 7 o teme: «Popmybl 1
COKPAIICHHOTO YMHOKCHHSD)
86 |AHaiM3 KOHTPOIBHOU paboThl. PaboTa Haa ommOKkaMu 1
Paznen 6. BepostHocts (9 yacon)
87-88 |PaBHOBepOATHBIE BOBMOKHOCTH 2
89-91 [BeposiTHOCTH COOBITHS 3
92-93 [Yucno BapuaHTOB 2
94  [KontposbHas pabota Ne 8 o Teme: «BeposSTHOCTB» 1
95 |AHamu3 KOHTPOIBHOU paboThl. PaboTa Hag ommOkaMu 1
Paznen 7. [lopropenue (7 yacoB)
BripakeHus
[IpakTrueckas pabota «BbpruuciieHre 3HaYeHHUs
96 |MHOro4JICHa C IOMOIIBIO KAIBKYJIATOPA. 1
WccnenoBarenbckas padota Ne 5 «I'paduk usmeHeHus
pPacCTOSTHUS
OyHKIMHM U UX TpadyKu
Hccnenosarenbckas 3aaava «lloctpoenue u
97  |uccienoBanue rpaduka QyHKIIAM. 1
HccnenoBarenbckast padbota Ne 4 «I"paduk paccTostHUS
OT TOYKH TPSIMOM JTO Hadajia KOOPIUHATY
98-99 [ToxnecTBeHHBIE MPEOOPa3OBAHUS 2
100- |YpaBHeHus u cucreMsl ypaBHeHui VccnenoBaTenbekast 9
101 |pabota Ne 6 «MccnenoBanue miomaau NpsiMoyrojabHUKa
BIIMCAHHOTO B TPEYTOJBHUK
102 [MtoroBast KOHTpoOJIbHAs paboTa 1




KanennapHo - Tematnyeckoe niaHUpOBaHHE Mo anredpe B 8 Kiacce

JlaTa
No Kou-Bo
Tema ypoka
ypoka 4acoB | TuraH |((hakT
Paznen 1. [ToBTopenue (3 yaca)
1 CBolicTBa CTENEHH C HATYPAJIbHBIM MTOKA3aTEJIEM. 1
DopMyJIbl COKPAILIEHHOTO YMHOKEHHS.
2  [padux nuneiHON QyHKIMEN. Penenne cucteM nByX 1
JIMHENHBIX YPABHEHUH C JIByMS IEPEMEHHBIMU.
3  [Ilmarnoctuueckas pabora. 1
Paznen 2. PartmonanbHblie BeipakeHus (28 yacoB)
DopMyiibl KyOa IByUJICHA.
4.5 DopMyibl Kyba CyMMBI U KyOa pasHocTu. bunom 9
HrroToHa, OMHOMHANBbHBIE KOA(DDUITMEHTHI
aznokeHust OuHoma HeroToHa.
DopMyJIbl CyMMBI U Pa3HOCTH KyOOB.
6-8 [[IpoekT «DopMyIbl COKPAIIEHHOTO YMHOXKEHUS U 3
MPUEMBI PAITMOHAIBHBIX BBIUACICHU.
Jlonyctumeble 3Hauenus. Cokpaiienue apooei.
JlommycTuMble 3HaYeHUs JPOOHBIX BBIPAKEHUH,

9-11 |panMoOHAJIBHBIX BhIPAKCHUI. 3
VccnenoBarenbekast padota «/3MeHeHrne BeTuIrHbI
TPOOI.

19-14 YMHOKEHHE, JIeJIeHHe IpoOei U Bo3BeeHUE IpoOeit 3
B CTEIICHb.

15 |O0obuieHre u cucTeMaTu3anusl 3HaHUM. 1

16 |[KontponbHas pabota Ne 1. 1

17 AHanu3 KOHTPOJIbHOM pa®oThl. PaboTa Han 1
OIIMOKAMH.

18-19 CrnoxxeHue 1 BbIMUTaHUE ApoOei ¢ OAMHAKOBBIMU 2
3HAMEHATEJSIMHU.

Crno>xeHue 1 BbIYUTaHUE APOOEi ¢ pa3HbIMU
3HAMEHATEIISIMH.

20-23 4
Tpeyronbuuk Ilackans.

[IpoekT «bie3 ITackaiib ¥ €ro TPeyroJabHUK.
24-26 |YrpolleHue paioHaIbHbBIX BbIPAXKEHH. 3
27-28 [IpobHbIe ypaBHEHUS C OJTHOM EPEMEHHOU 2
29 |O600uIeHNE U cucTeMaTh3alys 3HaHU M. 1




30 |KontpomnpHas paboTa No2. 1

AHann3 KOHTPOJIbHOM paboTel. PaboTta Han

31 1
OIMOKAMH.
Paznen 3. Ctenens ¢ uenbiM nokazaresneM (16 yacos)
[Ipsimast 1 oOpaTHas TPOMIOPITMOHATIEHOCT BEJTUYHH.
VccnenoBatenbckas padbota «IIpsMoyroasHUKH
39.33 TaHHOU TUTOIIIA TN . 9

[IpoexT «IIponoprmoHanbHOCTh B PU3MKE, XUMUU U
PKU3HU YETTOBEKA.

Oynkus y = K/x u e€ rpaduk.

Oynkuusa. O6macTs onpenenenus GpyHkiuu. I'paduk
¢dbynkun. Toukn u rpaduk, CHMMETPHYHBIC

34-36 |oTHOCUTENBHO Havyana koopauHar. [ unepooura. 3
VccnenoBatenbckas 3anada «[loctpoenne n
uccienoBanue rpapuka QyHKIUN y = K/X B
3aBHCHMOCTH OT KO3 PUIHEHTA K».

OHpCIIeJIGHI/Ie CTCIICHN C MLCJIbIM OTPpHUIOATCIBbHBIM

MOKa3aTeJIeM.
37-39 |HyneBoi# u oTpuiiaTeIbHBIN MOKAa3aTEIN CTEIICHU. 3
VcTopust pa3BUTHUS TIOHITHUS CTETICHU C 1IEJIbIM
MOKA3aTeJIeM.
40-42 |CoiicTBa CTETICHEH C METBIMH MMOKA3aTEIISIMHU. 3
43-44 |CtaHmapTHBIN BUJI YUCIA. 2
45 |0O6001IeHNE U CUCTEMAaTU3alIMsI 3HAHUIA. 1
46 |KontponbHas paboTa Ne3. 1
47 AHanu3 KOHTPOJIbHOM paboTel. PaboTa Han 1
OIK1OKaAMH.

Paznen 4. Kagpatueie kopuu (19 yacoB)

PanmoHasbHbIE M UPPALUOHAIBHBIE YUCIIA.
PanuoHanbHbIe , UPPALMOHAIIBHBIE YHUCIIA,
48-49 |nelicTBUTEIBLHBIE YUCIIA. 2
HecopazMepHOCTh JIMHBI JUArOHAJIM KBaJpaTa U €ro
CTOpOHBI. Pacmmpenne noustus yuciaa. [Ipoekr

«I1yTh OT HATYpAIBHBIX 10 TEUCTBUTEIbHBIX YACEID.

[leproauyeckre U HENEPUOANIECCKIE OCCKOHCYHBIC
NEeCATUYHBIC TPOOH.

OrnpeneneHue palMoHaILHOTO0 U UPPaAllMOHATBHOTO
quces uepe3 AecaTuuHyto a1poob. [Ipencrapienue
O0OBIKHOBEHHOM OO B BUJIE ACCATUYHON U 0OPATHO.

50-51




52-53

Oynkus y = X2 u e€ rpaduk.

CgoiictBa pynkuuu, [Tapabona. Cummerpus rpaduka
OTHOCUTEHLHO Ocu. Bo3pacraroiias u yobiBaro1as
(GyHKITIH.

MccnenoBarenbekas 3agaya «lloctpoenne n
nccienoBanne rpaduka QyHKINHA Yy = X2».

54-55

[loHsATHE KBAJAPATHOTO KOPHS.

Pelenne ypaBHEHHUs X° = a aHAIMTUYECKHU U
rpaduuecku. KBagparHelili KOpeHb U
apuMeTHUeCKUil KBaIpaTHBIN KOPEHb.
[IpakTrueckas paborta « Beruncienue KBaapaTHbIX
KOpHEM C TIOMOIIBIO KAJIBKYJISATOPA U TaOJINLIbI
KBaJPaTOBY.

[Ipoekt «McTopus nosiBiIeHus: KBaAPaTHBIX KOPHENY.

56-58

CBoiicTBa apu(PMETHUECKUX KBAJIPATHBIX KOPHEM.

59-60

BHeceHne u BBIHECEHNE MHOYKATEIIS U3-T10]] 3HAKa
KOPHSI.

61 -63

JlelicTBUS C KBaAPATHBIMU KOPHSIMH.

64

O00011IIEHNE U cUCTEMATH3AIlNs 3HAHUIA.

65

KonTtposbHas padora Ne4.

66

AHanu3 KOHTPOJIbHOM paOoThl. PaboTa Han

OIIMOKAMH.

Paznen 5. KBagpaTtHbie ypaBHeHus (24 4

aca)

67-68

Brienenre noJiHoro KBajapara.

69-71

PelieHre KBaApaTHOTO YpaBHEHUS B OOIIEM BUJIE.
Jluckpumunant. @opmyiia KOpHEN KBAIPATHOTO
YPaBHEHUS.

lccnenoBarenbckas 3aqaya «PeleHne KBaIpaTHbiX
YPaBHEHUI C TAPAMETPOM

72-73

Teopema Buera.

Mctopust OTKpbITUS TeOpeMBI Buera.
[[prBen€HHOE U HEMPUBEIEHHOE KBAIPATHOE
ypaBHEHUE.

[IpakTrueckas pabota «3anoJHEeHUe TaOJIULIBI C
MCI0Jb30BaHuEM Qopmya Bueray.

74-75

HacTHble cilyyan KBaJApaTHOIO ypaBHeHUs. [1onHble 1
HETIOJIHbIE KBaJpaTHbIC ypaBHEHUs. Popmyiia KOpHEH
C COKpAILEHHBIM JUCKPUMHUHAHTOM.

[IpoekT «MeToibl peeHusT KBaIpaTHBIX

YPaBHEHUIY. .




76-79

3amauu, NpUBOIAIIME K KBAJPATHBIM YPABHEHUSM.
[Ipoekt «Mcnonp30BaHne KOMIIBIOTEPHBIX TPOTPAMM
B pEIICHUU aJIreOpandecKuX 3a1aw.

80 |O0600meHne u cucTeMaTH3aus 3HaHUH.

81 |KontposbHas paborta NoS5.

82 AHaJIN3 KOHTPOJILHOUM paboThl. PaboTa Hax
OIIMOKaAMH.

83-85 PeleHne cucteMbl ypaBHEHUN CITOCOOOM
MMO/ICTAHOBKH.

86-88 |Pemienue 3a1a4 ¢ TOMOIIBIO CUCTEM YPaBHEHUM.

89 [KontpombHas pabota Neb.
90 AHaJIN3 KOHTPOJILHOUM paboThl. PaboTa Hax
OIIMOKaAMH.
Paznen 6. BepostHocts (7 4acoB)
BrruncieHnne BeposTHOCTEN.
KomOunaropuka. Knaccuueckast popmyna

91 -93 [BeposiTHOCTH CiTydaitHOTO coObITHS. [TpaBmito

npousBefeHusi. @opMyIibl Unciia IePecTaHOBOK,
a3MEIICHUM, COUSTaHHUH.
BeposiTHOCTh BOKPYT Hac.

94-96 MarteMatruyeckasi cTaTucTuka. VMcnpiTanus, yactora
ucxoja. ['eomerpuueckoe onpeneneHne BEposiTHOCTH.
VccnenoBarenbekast padota « CTaTUCTHUECKU
DKCIIEPUMEHT 10 ONIPEACIICHUIO BEPOSITHOCTI.

97 [KoutponbHas pabota Ne7.
Paznen 6. [Topropenue (5 yacon)
98 |Umcna u 9nCIOBBIE BBIPAKCHHUS.
99 |PanmoHanabHBIC BEIPAKCHUS.
100 [KBampatHbie kopHU. KBampaTHbIe ypaBHEHHS.
101-

102

MToroBast KOHTpOJIbHAs padoTa.




KajiennapHo — TeMaTH4ecKoe IJIAHUPOBaHue B 9 Kiacce

[MPMJIOXKEHME 1

Ne Tema ypoka Kon-Bo TIATA
qaCcoB
IU1aH baxT
BBoaHoe noBTopenue 4 yaca

1 [IpeoOpa3oBaHue paliOHATBHBIX BBIPAXKECHUN 1

2 KBaapaTHbIil KOpEHb 1

3 YpaBHEHUS U CUCTEMBI 1

4 |lmarHoctuyeckas paborta 1

HepaBencrBa 20 yacoB
5-7 OO6mwme cBOMCTBa HEPABCHCTB 3
8-10 CBoiicTBa HEPABEHCTB, 00€ YaCTH KOTOPBIX 3
HEOTPHUIATEIbHBI

11 [KontponrHas padota Nel mo teme «CBolicTBa 1
HEPABEHCTB)

12 ['panuel 3HaYEHNUN BETUYUH 1

13, | AGcontoTHas ¥ OTHOCUTENbHAS MOTPEIIHOCTh 2

14 MPUOJIMKEHUS.

Hccnenoarenbckas padota Nel
«HccnenoBanne 3aBUCUMOCTH BPEMEHHU
JABUYKEHUSI OT MAPIIPYTay

15, [IpakTrueckue npueMbl NPUOIMKEHHBIX 2

16 | Beiunucnenuil. MccnenoBarensckast pabora No2
«MccnenoBanue u3aMeHeHne 00bemMa OTKPBITOM

KOPOOKM»

17 [KontponbsHas padota Ne2 mo teme 1
«HepaseHcTBa. [TpubnuxeHHbIE
BBIYHCIICHHS

18, |JIuneliHble HEpaBEHCTBA C OJHOM MEPEMEHHOMN 2

19

20 Cuctembl TMHEIHBIX HEPABEHCTB C OJTHOM 1

IIEPEMEHHOU
21-  |PemieHue HEpaBEHCTB C OJIHOM MepPEeMEHHON 3
23 |[METOAOM WHTEPBAJIOB
24 KontposabHas padota Ne3 mo teme 1




«HepaBeHcTBa ¢ OTHOM IEPEMEHHON»

Keaaparuunas ¢pynkuus 21 yac

25, |KBaapaTHble ypaBHEHUS U ypaBHEHUS, 2
26 [cBOIsIIMECS K KBaapaTHBIM. [IpakTuueckast
pabota «Pemienne kBapaTHBIX YPaBHEHHIA C
MOMOIIIBIO KaJIbKYJIATOPay
27, [lenble KOpPHM MHOTOWIEHOB C  LEJIbIMU 2
28 [Ko3(Punmentamu
29, Teopema be3y u ciencrsue U3 Hee 2
30
31, Pa3noxenue KkBaapaTHOro TpexXuieHa Ha 2
32 |MHOXWTEIH
33 |KoutponmpHasi  pabora Ned mo  Teme 1
«KBaapaTHbIl TPEXWICH»
34, I' padux pyHKIMH y=ax> 2
35 HccnenoBaTenbckas 3aj1a4a
«Uccnenosanue rpaduka GyHKuun y=ax’B
3aBUCUMOCTH OT KO3 puIeHTa a»
36, I'paduk Ppynkuun y=ax’+bx+c 2
37 HccnenoBatenbckas 3ajJgaya
«HccnegoBanue rpaduka byHKIIIH
y=ax*+bx+c B 3aBUCHMOCTH oT
KO3(PUITMEHTOB a,B,C»
38 Hccnedosanue ksadpammnoz2o mpexuieHa 3
40
41. ['padprueckoe perieHre ypaBHEHUN U UX 2
42 |CUCTEM
[Ipaktuueckass pabora «I'paduueckoe
eIIeHNEe YPaBHEHUHN U UX CHCTEM»
43 llapabona u eunepbona Kak ceomempuyecKue 1
mecma mouex
I Ipaxmuueckas paboma «llocmpoenue
napabo.ivl u 2unepooibly
44 dnaunc 1
Ipaxmuueckas paboma «nocmpoenue
bauncay
45 |KoHTpoJibHas pabora NoSmo TeMe 1
«KBagpartuunast QyHKIms»
Kopuu u-oii crenenu 13 yaco
46 dynknus y=x3 1

[Ipaktuueckass pabora «lloctpoenue

rpaduka QyHKnum y=x°




47-

Oynknus y=x"

49 |HUccnenoBarennbckas 3amaua «lcenemoBanue
rpadguka QyHKIUHM y=x" B 3aBUCIMOCTH OT 1)
[IpakTuueckas pabota « Beraucienre 3Ha4CHUS
GyHKIMU y=X" C TOMOIIBIO KaJbKYJISATOPa»

50- [ToHsiTHE KOPHS U-O CTENEHU

52

53, Oynkums y = u ee rpaduk [IpakTudeckas

54 |pabota «Bpruncienue 3Ha4YCHUS PYHKIUH Y =
C IOMOLIBIO KaJIbKYJIATOPa»
MccnenoBarenbekas 3anada «MccnenoBanue
rpaduka QyHKIMY ) = B 3aBUCUMOCTH OT N»

55- CBoiicTBa apu(pMeTHUECKUX KOpHEN

57

58 |KoutposbHas padota Neb6 o teme «Kopens n-
Ol CTETIEH»

IIporpeccun 20 yacos

59 [locnenoBarenbHOCTH U QYHKUIUN

61

62, PexyppeHTHBIE MOCE0BATEIbHOCTH

63

64, OmnpeneneHue nporpeccuii

65

66 ®dopMmyia N-To 4WieHa MPorpeccuu

69 [Ipaktrueckas pabora «Bberaucienue N-
ro YieHa MPOTrPEeCCUu C MOMOUIBIO
KaJIbKYJISITOPa»

70 [KontposbHas padota Ne7 no teme
«ITporpeccuny»

71 CyMMa nepBbIX 71 WIEHOB IPOTPECCUN

74 TIpaxtnueckas paborta «BelauCIEHUE CyMMBI II-
[IEPBBIX WICHOB IPOTPECCUU C IOMOUIBIO
KAJIbKYJISITOPa

75 |Cymma O€CKOHEUHOUM TeOMeTpUIECKOM

77 |mporpeccun mipu \gQ\ < 1

78 [KonrtpoisbHas padota Ne8 no teme «Cymma i




YJICHOB ITPOTPECCUND

JJIeMEeHThl TEOPUH BEPOSITHOCTEN M CTATUCTUKHU 7 4YacoB

79 BeposTHOCTh CYMMBI U IIPOU3BEACHUS 3
81 |coOBITHI

82 [TonsiTHE O CTAaTUCTHKE 3
84 |HccnenoBaTtenbckas pabora No5
«MccnemoBanne CTaTUCTHYECKHAX
XapaKTEPUCTHK YYSHHUKOB Kjlaccay

85 [KontposbHas pabota Ne9 mo Teme 1

«BeposTHOCTE»

IloBTOpenne 17 yacos

86 Bripaxkenus. MccnenoBatenbckas padoTta 3
88 N\e3
89 ToxmecTBa 3
91
92 VYpaBHeHus 3
94
95 Hepasencta 3
97 Uccnenoparenbckas padota Ned
98 ®OyHKIUYU U TpaduKu 3
100
101 HToroBast KOHTpOJIbHAS paboTa 2

102




