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INOACHUTEJIBHASA 3AIINCKA.

HOpMaTHBHaﬂ OCHOBA:

1. ®enepanpHbiii 3akoH OT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepamnmmy;

2. denepanbHBI TOCYIAPCTBEHHBIH 00pa30BaTEIbHBIA CTAaHJAPT OCHOBHOTO OOIIEro 0Opa3oBaHUs,
YTBEPKICHHBIM MpHUKa3zoM MuHHCTEpcTBa oOpa3oBaHms W Hayku Poccuiickoit denepanuu OT
17.12.2010 Ne 1897 (manee - ®I'OC ocHoBHOTO 0611eTO 00pazoBanus — ®I'OC O00);
3.ITpuka3 MunucrepcrBa [IpocBemenus PO ot 18 mas 2020r. Ne 249 «O BHeceHUU U3MEHEHUH B
denepanbHBI TIEpeYeHh YUYCOHHMKOB, PEKOMEHAYEMBIX K HCIOJIB30BAHUIO TPHU pealu3alun
UMEIOUINX FOCYJapCTBEHHYIO aKKpeIuTallio 00pa3oBaTeNIbHBIX MPOrpaMM HaudaibHOrO OOIIEro,

OCHOBHOI'O 0611_[61"0, CpCaAHCro 06]].[61"0 O6pa30BaHI/I$I, YTBep)KI[CHHHﬁ IIPpUKa3oM MI/IHI/ICTCpCTBa

oOpa3oBanus u Hayku Poccuiickoit @enepannu ot 28 nexadpst 2018r. No 345

4.

[Topsimok opraHu3alMyd M OCYIIECTBIEHUS OOPa30BATENbHOW IESATENBHOCTH MO OCHOBHBIM
00111e00pa3oBaTeNIbHBIM IIPOrpaMMaM - 00pa30oBaTEIbHBIM MPOTpaMMaM HA4aJbHOTO OOIIETro,
OCHOBHOTO OOIIEr0o © CpeAHero oOIero oOpa3oBaHUsA, YTBEPKACHHBIH MPUKA30M
MunuctepcrBa oOpa3oBanus U Hayku Poccuiickoit @eneparuu ot 30.08.2013 Ne 1015;
Canurapubie mnpaBwia CII  2.4.3648-20 «CanutapHO-31IHIeMHOIOTHYECKHEe TpeOOoBaHUS K
OpraHu3alMsM BOCHUTAHUS U OOYYEHHUs, OTIAbIXa U O3JO0POBJIECHHUS JeTed M MOJIOAEKH,
YTBEP)KJICHHBIX MOCTaHOBIEHHEM [ JTaBHOTO TOCYJapCTBEHHOTO CAaHHTApHOro Bpaya Poccuiickoii
Deneparun ot 28.09.2020 Ne 28 (manee - CIT 2.4.3648-20);

Canurapabie npaBuia 1 Hopmbl CanlluH 1.2.3685-21 «['urueHnueckre HOpMaTUBBI M TPEOOBAHUS
K obecriedeHnto 0e30MmacHOCTH U (Win) Ge3BPEHOCTH ISl YeJIoBeKa (aKTOPOB cpesibl OOUTAHUSY,
YTBEPKACHHBIX ITOCTAHOBIEHHEM [JIaBHOTO IroOCyJapCTBEHHOIO CaHMTAapHOro Bpada Poccuiickoit
Deneparun ot 28.01.2021 Ne 2 (manee - CanlluH 1.2.3685-21);

[TpumepHas nporpaMma no npeamery «Anredpa»7,8: apropsl F0.M. Komsarun, M.B.
Txauesa, H.E. ®enoposa, [u 1p.] «Anredpa» 9: apTopsl LLI.A. Anumos, FO.M. Konsrus,
10.B. Cunopos.

Vuebnsrit mnan ['BOY mkonst Ne 156 Ha yueOHBbI# TO/I.

Onucanue Mecta yqeﬁﬂoro nmpeamMera B y'leﬁHOM IJIaHe.

[Tporpamma 6a3oBoro Kypc o anredpe 7 kiacca cpeHero ooimero oopa3oBaHus pacCulTaHa Ha
136 gacoB B roj, 4 yaca B HEACIHIO.

[Tporpamma 6a3oBoro Kypc mo anredpe 8 kiacca cpeHero o01ero oopa3oBaHus paccuuTaHa Ha
102 gaca B rom, 3 gaca B HEJEIIIO.

[Tporpamma 6a3oBoro Kypc mo anredpe 9 kimacca cpeHero o01ero oopa3oBaHus paccuuTaHa Ha
136 yacoB B roja 4 yaca B HEZEIIO.

Onucanue y4e0HO-MeTOAMYECKOr0 KOMILJIEKCA. Y4YeOHHK.

Komsirun, FO.M. Anre6pa. 7 k. : yue6. / FO.M. Konsarun, M.B. Tkauesa, H.E. ®enoposa, [uap.]-
Mocksa :ITpocsenienne,2017

Kosnsirun, FO.M. Anre6pa. 8 k1. : yue6. / FO.M. Komsrun, M.B. TkaueBa, H.B.®enoposa [uxp. ] -
Mockaga : [IpocBemienue, 2017



Konsrun, FO.M. Anre6pa. 9 k. : yue6. / FO.M. Konsarun, M.B. Tkauesa, H.B.®enoposa [uap. | -
Mockaga : [IpocBemenue, 2017

MeTtoauyeckue nocoous 1AJisi yIuTes.
Anre6pa. 7,8,9 xnacc. Metonudeckue pekomenaanuu. Komsrua FO.M., Tkauera M.B. u ap.

Wzydenne anredpsi B 7 - 9 kiaccax: Kaura ans yunrens. Y4ueOHoe nzmaHue
Agtopsr: FO.M.Komsrun, F0.B.Cunopos, M.B. Tkauesa, H.E.®enoposa, M.1.111abyaun

DJIeKTPOHHBbIE 00pa3oBaTelibHbIE pecypchl IHTEpHET-pecypehl:
http://www.mon.gov.ru MuaucTepcTBO 00pa30BaHus U HAYKU

http://www.fipi.ru ITopran ®UIU — DenepalibHblii HHCTUTYT MEIArOTHYECKUX H3MEPCHUN
http://www.ege.edu.ru [Topran EI'D (unpopmanmonnoi noanepxku EI'D)
http://www.probaege.edu.ru ITopran Eaunblii sx3aMeH

http://edu.ru/index.php ®enepanbhsiii mopran «Poccuiickoe 00pazoBaHue»
http://www.infomarker.ru/top8.html RUSTEST.RU - ¢denepanbHblii IICHTP TECTUPOBAHHUS.
http://www.pedsovet.org Beepoccuiickuit Uatepuer-Ilencoser

CpencrBa o0yueHus
1. Texuuuyeckue cpeacTBa 00yUeHHs:
1) komIbIOTED;
2) MyJIbTUMEAUHHBIN POSKTOP; 3) MHTEPAKTHBHASI JIOCKA.

®opMbl, IEPHOIUYHOCTH U MOPSAOK TEKYIEero KOHTPOJIsl yCIIeBaeMOCTH U
NMPOMEKYTOYHOM aTTeCTALUA 00yIAIOIIUXCSH.
Bunst u hopMbI TEKYIIEr0 KOHTPOIIS:
- YCTHBIN (MHIUBUIYaTbHBINA WM (PPOHTATBHBIN OMPOC, pelieHue y4yeOHo-
MO03HABATEJIbHBIX
(Jlornyeckux) 3aad, yCTHas B3aMOIIPOBEPKA U Jp.);
- NUCbMEHHBIU (JOMalIHue paboThl, IPOBEPOUYHBIE pAOOTHI, CAMOCTOSTENLHBIE PAOOTHI,
KOHTPOJIbHBIE pabOTHI, TECTOBBIC 3a1aHus (B TOM yuciie ¢ ucnonb3oBanueM UKT) u mp.)
- HAKONUTEJbHasl CUCTEMA OLIEHKHU U Jp.

Texywuii KOHMpoasb ycneeaemocmu — 3TO CUCTEMaTHYeCKasi MpOBepKa 3HaHUM 00ydarolxcs,
POBOAMMAsS YUUTENIEM Ha TEKYIIUX 3aHATHSIX B COOTBETCTBUU € ydeOHOM mporpammoit. Texyuuit
KOHTPOJIb YCIIEBAEMOCTH OOYyYaroImMXCs B IIKOJIE OCYIIECTBIAETCS YUYHUTENIIMU IO S-0amibHOM
cucreMe (MUHUMAJIBbHBIN Oal - 1; MakCUMalIbHBIN 0asI- 5).

Temamuueckuii KOHmMpOAb 3AKIIOYAETCS B NMPOBEPKE YCBOEHUS MPOTrPaMMHOIO MaTepuajia Io
KaKJI0OM KPYITHOU TeMe Kypca.

IIpomedxcymounas ammecmayus — 3TO OLEHKA KayeCTBAa OCBOEHUS 00yUaIOIIMMUCS KaKOH-InO0
4yacTu (Yactell) TeMbl (TeM) y4eOHOro mpeameTa, Kypca, JTUCHUTIIAHBI (MOYJIs) 0 OKOHYAHUHU HX
W3YYEHHUS 110 UTOTaM y4eOHOTo reproja (YeTBepTH, MOIYTOIus, TO/1a).

HUmoecosass ammecmayusi — 5TO OICHKA CTENEHH W YPOBHS OCBOCHHUS BBHITYCKHHUKAMH
00pa3zoBaTeNbHON MPOTrPaMMBI 110 3aBEPIICHUHA OCHOBHOTO OOIIETO M CPEIHEro 00Iero oopa3oBaHus
AJi1 OpCACTICHUA COOTBCTCTBUA PC3YJIbTATOB OCBOCHUA O6y‘IaIOH_[I/IMI/ICSI OCHOBHBIX 06pa?>OBaTeJ'H>HI>IX
nporpaMm TpeOOoBaHUsIM 00pa3oBaTeNbHOrO cTanaapra. [legarornueckuit ayauT — He3aBUCUMas


http://bookfi.net/g/Ð�Ð²Ñ�Ð¾Ñ�Ñ�:%20Ð®.Ð�.Ð�Ð¾Ð
http://bookfi.net/g/%20Ð®.Ð�.Ð¡Ð¸Ð´Ð¾Ñ�Ð¾Ð²
http://bookfi.net/g/%20Ð�.Ð�.Ð¢ÐºÐ°Ñ�ÐµÐ²Ð°
http://bookfi.net/g/%20Ð�.Ð�.Ð¤ÐµÐ´Ð¾Ñ�Ð¾Ð²Ð°
http://bookfi.net/g/%20Ð�.Ð�.Ð¨Ð°Ð±Ñ�Ð½Ð¸Ð½.
http://www.mon.gov.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/
http://www.probaege.edu.ru/
http://edu.ru/index.php
http://www.infomarker.ru/top8.html%20RUSTEST.RU
http://www.pedsovet.org/

OIICHKA 3HAHUN Y4YeOHOTO TpeaMeTa YYalUMHUCS, TOJHOTa W TPOYHOCTh YCBOSHHS Y4eOHOTO
MaTepuaiga Ha BCEX CTYINEHSX MIKOJBHOTO 00pa3oBaHUs (HAYaIbHOTO, OCHOBHOTO, CPEIHETO).
ATTecTallMOHHBIN MaTepuall — KOHTPOJIBHO-U3MEPUTEIILHBIE MaTepUaIbl JJIsl MPOBECHUS aTTECTAIluN
yyamuxcs 2-10 kimaccos.

BBoIHBIM KOHTPOJIBh yYamuxcsi - Ipoleaypa, MPOBOANMAs B Hadalle Y4eOHOTrO Troja ¢ Ielbio
OIIpEICIICHUS CTCTICHU COXPAHCHHUS MOJTyUYSHHBIX paHee 3HAHW, YMCHUH U HABBIKOB B COOTBETCTBUH C
rOCyIapCTBEHHBIM 00111e00pa30BaTeIbHBIM CTAaHAAPTOM.

OTMeTka — 3TO pe3yJbTaT IMpOIecca OICHUBAHHS, KOJUYECTBCHHOE BBIPAKECHUE YUYEOHBIX
JIOCTYDKCHHUH 00ydJaromuxcs B mudpax.

Ornenka y4eOHBIX JOCTHIKEHHH — 3TO TPOIECC IO YCTAHOBJICHHUIO CTETICHH COOTBETCTBHS
peaslbHO JIOCTUTHYTBIX pE3yJlbTaTOB IUIAaHWpyeMbIM IemsiM. OIIGHKe TMOoJiekaT Kak oO0bEM,
CHUCTEMHOCTh 3HAHHH, TaK M YPOBCHb Pa3BUTHS WHTEIUICKTA, HABBIKOB, YMCHUH, KOMIICTCHIIUH,
XapaKTepU3yIOIIUe Y4eOHbIC JOCTHKCHHS YUCHUKA B YUCOHOH I TSILHOCTH.

KoHTpomb Tekylel ycreBaeMoCT 00y4aroIIuXcs MOKET MIPOBOUTHCS B CIEAYOMUX (hopmax:

a) KOHTPOJIbHBIE pa0OTHI;

0) nmpoBepoUHbIe pabOTHI (10 3aJAHUIO AIMUHUCTPAITUN);

B) CaMOCTOSITEJIbHBIC PAa0OTHI (B TOM YHCIIC IO BApHAHTAM WJIH 110 WHIUBUIYAIBHBIM 33JaHHUSIM);

') TECTUPOBaHUCE;

1) YCTHBII OIPOC;

€) MpoBepKa JOMAITHUX 3a/1aHui (MHIMBUIYaIbHBIX 3aJaHH).



IHNJIAHUPYEMBIE METANIPE/IMETHBIE PE3YJIbTATBI OCBOEHUSA KYPCA
AJI'EBPA
MertarnpenmMeTHbIe pe3yIbTaThl, BKIOYAaI0T OCBOCHHbBIE 00YUYaIOIIMMUCS MEKIPEIMETHBIC
MOHSTHS U YHUBEpCAIbHbIE YdeOHbIe NEeHCTBUS (peryIsITUBHbIC, TO3HABATEIbHBIE,
KOMMYHUKaTUBHEIE). PeryiasituBHbie YY /|
1. YMmeHue camMOCTOSTENIbHO OMPENENATh Ieid O0y4YeHUs, CTaBUTh M (HOPMYIHpPOBaTH HOBBIC
3ajaud B ydeOe M TO3HABATENIbHON [IE€ATENbHOCTH, pa3BUBAThb MOTHBBl M MHTEPECHl CBOEU
MO3HABATENBHOM JesTebHOCTH. OOyJaoNIHMiics CMOXKET:

*  aHAJM3HUPOBATh CYHIECTBYIOILIUE U IJIAHUPOBATH OyayIire 00pa3oBaTelIbHbIE PE3YIbTaThI;

*  yAeHTU(UIUPOBATH COOCTBEHHBIE MPOOIEMbI 1 OMPEIEISTh [IaBHYIO ITPOOIIEMY;

*  BBIIBUTaTb BEPCUH pEIICHUs POOIEeMbl, JOPMYITUPOBATH THIIOTE3bI, IPEIBOCXUIIATD
KOHEYHBIHN pe3ynbTar;

*  CTaBUTbH LENb JICATEIHHOCTH Ha OCHOBE OMPEAEIEHHOM MPOOIeMbl U CYIIECTBYIOLINX
BO3MOKHOCTEH;

° q)OpMy.HI/IpOBaTb y‘le6HLIC 3aJa4M KaK Miaru JOCTHKECHUS MOCTaBJICHHOMN 1e/IN JACATCIIbHOCTH,

*  000CHOBBIBAThH 1I€JIEBBIE OPUEHTUPHI U IPUOPUTETHI CCHUIKAMU Ha LIEHHOCTH, YKa3bIBast U
000CHOBBIBas JIOTHYECKYIO IIOCIIEJOBATEIBHOCTD I11arOB.

2. YMeHHE CaMOCTOSITENbHO IUIAHUPOBAaTh IIyTH JIOCTHXKEHUs Iellell, B TOM 4HCIe
IbTEpPHATHUBHBIE, OCO3HAHHO BHIOMpaTh HambOosee >PQPEKTHBHBIE CIIOCOOBI PEHICHUs yYEOHBIX M
IIO3HABATENbHBIX 3a/1a4. OOyyJarouuiics CMOXKET:

*  OompeneNsITh HEOOXOIUMBIC IEHCTBUE(sS) B COOTBETCTBUU C YUCOHOU M MMO3HABATEIIEHON
3aJaueil ¥ COCTABIIATh AITOPUTM UX BBIITOJHEHHS,

*  000CHOBBIBATh M OCYIIECTBIATH BEIOOP Hanbosee 3P PeKTUBHBIX CIIOCOOOB PELICHUS
y4eOHBIX U M03HaBaTeIbHbBIX 33/1ay;

*  OMNpenensITh/HaXOAMUTh, B TOM YHCIIE U3 MPEIOKEHHBIX BAPUAHTOB, YCIOBUS IS
BBINOJIHEHUS y4eOHOM M O3HABaTEIbHOM 3a/1auu;

*  BBICTpaWBaTh IKM3HEHHbIC IUIAaHBl HA KPATKOCPOYHOE Oyxaymiee (3asBISATH IIeJIEBBIC
OpPUEHTHPBI, CTaBUTH aJIEKBATHBIC MM 3aJauydl W TpeIiaraTh JEHCTBHSA, yKa3bIBask U OOOCHOBBIBAs
JIOTMYECKYIO MOCIIEeI0BATEIbHOCTD 1aroB);

*  BbIOMpATh U3 MPEATOKEHHBIX BAPUAHTOB U CAMOCTOATEIBHO UCKATh CPEICTBA/PECYPCHI TS
pelLIeHHs 3a]a4n/JOCTIKEHUS LIENH;

*  COCTaBIATH IJIaH PELIeHUs POOIeMbI (BBIMOIHEHUS POEKTA, IPOBECHUS UCCIIEI0BAHMS);

*  ONpeIeNsATh MOTCHIMAIBHBIC 3aTPyIHEHUS TP PEIICHUN y4eOHOM U TI03HABATEILHON 3a1a4H
Y HaXOAMTb CPEACTBA JJIS UX YCTPAaHEHHUS;

*  ONMHCHIBATH CBOM OMBIT, OHOPMIISISL €10 AT epelauu APYTUM JIFOJSIM B BUJIE TEXHOJIOTUI
pemeHHs MPAKTHYECKHX 3a/1a4 ONPEACTICHHOTO KJIacca,

*  IUIAaHUPOBATH M KOPPEKTHUPOBATH CBOKO WHIMBHIYaTbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.

3. YMeHHE COOTHOCUTh CBOM JCWUCTBUS C IUIAHUPYEMBIMH pe3yJbTaTaMH, OCYIIECTBIATH
KOHTPOJIb CBOEH JIESITETTHHOCTH B MIPOIecCe TOCTHKECHUS PE3yibTaTa, ONPENENIITh CIIOCOOBI ACHCTBUI
B PaMKax IMpeUI0KEHHBIX YCIOBHUI U TpeOOBaHUM, KOPPEKTUPOBATH CBOU JIEHCTBHS B COOTBETCTBUU C
u3MeHstomencs cutyanueil. O0yJaronuiics CMOXKeT:

*  OIpEeNeNATh COBMECTHO C MEIaroroM M CBEPCTHUKAMH KPUTEPUHN
IUTAHUPYEMBIX PE3YJIbTaTOB U KPUTEPUHU OLIEHKU CBOCH yU4eOHOI e TeNbHOCTH;

*  CHCTEMaTH3UPOBATH (B TOM YHCIIE BRIOMPATh MPUOPUTETHHIE) KPUTEPUU TUTAHUPYEMBIX
PE3yIbTATOB U OLIEHKH CBOEH J1€ATENbHOCTH;



*  oTOMpaTh MHCTPYMEHTHI JUIS OLIEHUBAHUS CBOCH JIESITEIbHOCTH, OCYIIECTBIATH CAMOKOHTPOJIb
CBOECH JIeATEIIFHOCTH B paMKax MPEUIOKCHHBIX YCIOBUH U
TpeOOBaHUl;

° OLCHUBATH CBOIO ACATCIIbHOCTD, APryYMCHTHUPYS NPUYUHBI JOCTUIKCHUSA NI OTCYTCTBHUA
IUITAHUPYEMOTO PE3yJIbTaTa;

*  HaxXOAWTh JIOCTATOYHBIE CPEICTBA ISl BHIIOIHEHHS YUCOHBIX ACHCTBUI B M3MEHSIOMICHCS
CUTYallUU W/WIH TIPH OTCYTCTBUU TUIAHUPYEMOTO PE3yiIbTaTa;

° pa60Ta51 0 CBOCMY IlJIaHY, BHOCHUTH KOPPCKTHBBI B TCKYIIYIO JCATCIBHOCTH Ha OCHOBC
aHaJIM3a U3MCHECHUH CUTyalluU IS ITOJIYUCHUS 3aIllJIaHUPOBAHHBIX XapPAKTCPUCTUK
pOAyKTa/pe3ynbTraTa;

*  YCTaHaBIMBAaTh CBA3b MEXKIY IOJYYCHHBIMH  XapaKTEpPUCTUKAMH  TNPOAYKTa H
XapaKTEePUCTHKAMHU TIPOIIecca ACATEIILHOCTH U 110 3aBEPLICHUH JCATEIILHOCTH Ipe/iaraTh M3MEHEHNE
XapaKTEPUCTHK IPOIIeCcCa IS MOMYYECHUS YIIyYIICHHBIX XapaKTePUCTHK MPOAYKTa; CBEPSATH CBOU
HeﬁCTBHH C OCJIbIO U, IIpH HGO6XOI[I/IMOCTI/I, HCIIPABJIATH OIIMOKH CaMOCTOSITEILHO.

4. YMeHue OLleHUBATh MPABUIBHOCTH BBITIOIIHEHHS Y4eOHOH 3a7a4k, COOCTBEHHBIE BO3MOKHOCTH
ee peureHus. OOyyaromuiics CMOXKET:

*  OIpeAeNATh KPUTSPHH NPABHIBLHOCTH (KOPPEKTHOCTH) BBHITIOIHEHHS y4eOHOH 3a1au;

*  aHaNIM3WUPOBATh M 0OOCHOBHIBATH IPHMEHEHNE COOTBETCTBYIOIIETO HHCTPYMEHTAPUS IS
BBITIOJTHEHUS yu4eOHOH 3a/1a4u;

*  CcBOOOJHO MOJIB30BAaTHCS BHIPAOOTAHHBIMH KPUTEPUSMH OLIEHKH U CAMOOLIEHKH, UCXOIS U3
LeJTM U UMEIOIIUXCS CPEIICTB, pa3indasi pe3ybTaT U CIIOCOObI JeHCTBHIA;

° OLICHUBATH NPOAYKT CcBOCH JACATCIIBHOCTH 110 3aJaHHBIM U/AIIA CAMOCTOSITEIILHO
OMPCACIICHHBIM KPUTCPUAM B COOTBETCTBUU C LCIIBIO ACATCIbHOCTH,

*  00OCHOBBIBaTh JTOCTMKUMOCTb L€JIM BbIOpaHHBIM CIIOCOOOM Ha OCHOBE OLEHKH CBOMX
BHYTPEHHHX PECYPCOB M JIOCTYITHBIX BHEIIHUX PECYPCOB; U  (PUKCHPOBATh M aHAIM3UPOBATH
JTUHAMHUKY COOCTBEHHBIX 00pa30BaTENIbHBIX PE3YJIbTATOB.

5. Bnajgenne ocHOBaMU CaMOKOHTPOJISl, CAMOOLIEHKH, IPUHSTHSI PEIIEHUN U OCYIIECTBICHHUS
OCO3HAHHOT'0 BBIOOPA B yueOHOM 1 mo3HaBaTenbHOU. O0yyaromuicss CMOXeET:

*  HaOJIOAATh M AaHAJIM3UPOBATH COOCTBEHHYIO YUEOHYIO U IMO3HABATEIBHYIO I€SITEIILHOCTD U
JEeSTENIbHOCTD IPYTUX 00y4daroluXxcsl B POLecce B3aUMOIIPOBEPKU;

*  COOTHOCHTH peajbHbIC U IUNIAHUPYEMbIe Pe3YJIbTaThl MHANBUIYAIbHON 00pa30BaTeIbHOM
JEATEIIBHOCTH U J€NIaTh BBIBOJBL;

*  IPUHMUMATH PElIeHUE B y4eOHOM CUTyalli U HECTH 3@ HETO OTBETCTBEHHOCTH;

*  CaMOCTOSITEIbHO ONPEAENATh MPUUUHBI CBOETO YCIIeXa WM HeyCIieXa U HaXOAUTh CIIOCOObI
BBIX0/1a U3 CUTYyallMH HEYCIIEXa;

*  PEeTPOCHEKTUBHO OMpPENENITh, KAKUE IEHCTBUS MO PEIICHUI0 YUeOHO! 3a/1auu UITH
napaMeTpsl ITUX ACHCTBUN MPUBENN K MOJYYCHUIO UMEIOLIErocsl MPOAYKTa yueOHOM NesTeIbHOCTH;

*  JIEMOHCTPUPOBAThH MPUEMBI PETYIISAIUU CUXOPU3NOTIOTUYECKUX/ SMOIIMOHATBHBIX COCTOSHUN
UL TocTiKeHus: 3¢ @dekra ycrnokoeHus (yCTpaHEHHs 3MOLMOHAIBHOM HaNpsKeHHOCTH), 3¢ dexTa
BOCCTaHOBJIEHMs (OciabieHusi MposIBICHUNH yTomileHus), a¢dekra akTUBH3alUHU (TIOBBIIICHUS
MICUXO(PU3UOTIOTHIECKON PEaKTUBHOCTH ).

ITo3naBaTtenbHbIe YY [

6. VYmenue onpeneniaTh TMOHATHA, CO3JaBaTh O0OOIIEHWS, YCTaHABJIMBATh AHAJIOTHH,
KJIACCHU(HUITUPOBATh, CAMOCTOSATEIHLHO BEIOMPATh OCHOBAHMS M KPUTEPHH TS KIIACCH(UKALINH,



YCTaHABIMBATh PUYUHHO-CIICJICTBEHHBIE CBSA3HU, CTPOUTH JIOTHYECKOE PACCYKACHUE, YMO3AKITIOUCHUE
(MHIyKTUBHOE, IETYKTUBHOE, 10 AHAJIOTUH) U JeNIaTh BBIBOIbI. OOYyJarOIHiiCsS CMOXKET:

* noabupaTh CJIOBA, COMOJAYMHEHHBIC KIIOUEBOMY CJIOBY, ONPEICINSIONINE €ro MpHU3HAKU U
CBOIicTBa; BrICTpanBaTh JIOTUYECKYIO IEMNOUYKY, COCTOSIIYIO U3 KJIIOUEBOTO CJIOBA U COMOJYMHEHHBIX
€My CJIOB;

*  BBIJCNATH OOLIUI MPU3HAK IBYX WM HECKOJIBKUX MPEAMETOB, HIIU SBICHUA U OOBICHSATH UX
CXOJZICTBO;

*  00BEIUHATH MPEIMETHI U SBJICHUS B TPYIIIBI IO ONPEICIICHHBIM IIPU3HAKaM, CPABHUBATD,
KIIAaCCHU(UITUPOBATH U 00001IAaTh (DaKTHI U SIBICHUS;

*  BBIACTATH SBJICHHE U3 OOIIETO psija IPYTUX SBICHHIA,

*  ompenesiTh OOCTOSITENBCTBA, KOTOPBIC MPEAIISCTBOBAIA BO3HUKHOBEHHIO CBSI3U MEXKIY
SIBIICHUSIMHU, U3 3TUX OOCTOSTEILCTB BBIICIATh ONPEICISIONINE, CIOCOOHBIC ObITh MPUYUHONW TaHHOTO
SIBJICHHSI, BBISIBIISITh IPHYUHBI U CIICIICTBHSI SIBICHHIA;

*  CTPOUTH paccy:kJIeHUE OT OOLINX 3aKOHOMEPHOCTEN K YACTHBIM SIBJICHUSIM U OT YACTHBIX
ABJIEHUHN K OOLIMM 3aKOHOMEPHOCTSIM;

*  CTPOHUTH pacCyXJICHHE HAa OCHOBE CPAaBHEHUS MPEIMETOB U SBJICHHM, BELICIISS IPH STOM
o01Ire MPU3HAKY;

*  U3Jarath NOJy4YEHHYIO MH(OpMAIINIO, MHTEPIPETUPYS €€ B KOHTEKCTE PelIaeMoii 3a/1a4H;

*  CaMOCTOSTEIBHO yKa3bIBaTh HA MH()OPMAIIHIO, HYKIAIONIYIOCS B IPOBEPKE, MIpeIiaratb U
MIPUMEHSTD CITOCO0 MPOBEPKHU JOCTOBEPHOCTH MH(POPMAIIHH;

*  BepOaIM30BaTh SMOIMOHAIBHOE BIICYATICHUE, OKA3aHHOE HAa HET'O0 HCTOYHUKOM;

*  OOBSICHSTH SIBJICHHUS, IIPOLIECCHI, CBSI3U U OTHOIICHUS, BBISBISIEMbIC B X0/I€ IO3HABATEIHHON U
HCCJIEIOBATENIbCKOM JeSATENIbHOCTH (IPUBOAUTH OOBSICHEHHE C M3MEHEHUEM (hOpMBI MPEICTaBICHUS;
OOBSACHSATH, NeTATU3UPYS WK 0000111as1; OOBSICHATH C 3aIaHHON TOUKH 3PEHUs);

*  BBIABIATH U HA3bIBaTh MPHUUMHBI COOBITHS, SBIEHHUS, B TOM 4YHCIE BO3MOXHBIC / Hanboiee
BEPOSTHBIC TIPUYUHBI, BO3MOXKHBIC TIOCIICICTBUS 3a/IaHHON MPUYUHBI, CAMOCTOSITEIIEHO OCYIIECTBIISS
MPUYMHHO-CJIEICTBEHHBIN aHaN3;

° ACJIaTh BBIBOJ HA OCHOBC KPUTHYCCKOI'O aHaJIn3a pPa3HbIX TOUCK 3pCHUS, ITIOATBCPKAATH
BBIBOJ{ COOCTBEHHOI apryMeHTauMeﬁ HJIN CaMOCTOATCIIbHO MMOJTYYCHHBIMH JaHHBIMU.

7. YMeHue co3/1aBaTh, IPUMEHATH U TIPe0OPa30BLIBATH 3HAKU M CHMBOJIBI, MOJICIIH U CXEMBI JIJIS
pelieHus yueOHbIX U MO3HABATENbHBIX 3a/1a4. O0yUaronuiicss CMOXKET:

* 0003Ha4YaTh CHMBOJIOM M 3HAKOM MPEIMET U/UITH SIBICHUE;

*  ONpPEIENSITh JJOTUICCKUE CBSI3U MKy MPEJIMETaMU W/WITH SIBIICHUSIMHU, 0003HAYATh JIAHHBIC
JIOTUYECKHE CBSI3U C MIOMOIIBIO0 3HAKOB B CXEME;

*  Co3/1aBaTh aOCTPAKTHBIN WU peanbHBIN 00pa3 MpeaMeTa U/UiH SBICHUS;

*  CTPOWTH MOJIETH/CXEMY Ha OCHOBE YCIIOBUH 3a/1aud W/ WU CIIOco0a ee PeIIeHHUs;

*  Cco3JaBaTh BepOaIbHBIC, BEMECTBEHHBIC U MHPOPMAITMOHHBIC MOICIU C BBIJICIICHUEM
CYIIIECTBEHHBIX XapaKTEPUCTUK 00BEKTa IJIs OTMpeAeNieHus Crioco0a perieHus 3aa4i B COOTBETCTBUU
C CUTYyalHe;

*  mpeoOpa3oBBIBATE MOJICIH C IIEIbIO BBISBICHHS OONTUX 3aKOHOB, ONMPEACIIAIONNX JTAHHYO
MPEeIMETHYIO 00JIacTh;

*  MEPEeBOJUTH CIOXKHYIO MO COCTaBY (MHOTOACIIEKTHYIO) HHPOPMAIUIO U3 TPadhUIeCKOro UITN
dhopMaTM30BaHHOTO (CHMBOJIBHOTO) MPEACTABICHHUS B TEKCTOBOE, M HA000POT;



° CTPOUTH CXCMY, AJITOPUTM I[GﬁCTBHSI, HUCTIPABJIATH UJIM BOCCTAHABJIMBATH HEU3BECTHHIN paHee
AJITOPUTM Ha OCHOBC UMCIOIICTOCA 3HAHHA 00 O6’BCKTC, K KOTOPpOMY IIPHUMEHACTCA aJIlTOPUTM;

*  CTPOUTH JOKA3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT IPOTHBHOTO;
*  aHANM3MPOBaTh/pe(IEeKCUPOBATH OMBIT Pa3padOTKH W pealn3aliyd Y4eOHOro IIPOEKTa,
UCCIIEIOBaHMS (TEOPETUYECKOT0, IMIIUPHUECKOT0) HA OCHOBE MPEATIOKEHHON POOIEMHOM CUTyaluH,
IIOCTABJICHHOH II€JIM W/MJIM 3aaHHBIX KPUTEPUEB OLIEHKH MTPOIYKTa/pe3yIbTara.
8. CwpicioBoe uteHre. O0yUYaIONTUIICS CMOXKET:
. HAXOIWTh B TEKCTE TpeOyemyro HH(OpMAIHIO (B COOTBETCTBUU C LIETIIMU
CBOEH JIeATEIILHOCTH);

. OPUEHTUPOBATHLCS B CONEPIKAHUU TEKCTA, IOHUMATh LEJIOCTHBIA CMBICI
TEKCTa, CTPYKTypPHUPOBATh TEKCT;
. YCTaHABJIMBATh B3aMMOCBA3b OIMCAHHBIX B TEKCTE COOBITHM, SBJIEHUH, IPOLIECCOB;
. PE3IOMHUPOBATH INIABHYIO UJCH0 TEKCTA;
. peoOpa3oBbIBaTh TEKCT, «IEPEBOJA» €ro B APYryI0 MOJAAIbHOCTb, HHTEPIPETUPOBATH
TEKCT  (XYO’)KECTBEHHBIM M  HEXYJOXXECTBEHHBbIH —  y4eOHbI, Hay4YHO-IOIYJISIPHBIM,

uHbOpPMaLMOHHEIH, TeKCT non-fiction);

. KPUTHYECKH OIICHUBATh COJIEpKaHKe U POPMY TEKCTa.

9. ®opmupoBaHHE U Pa3BUTHE YKOJIOTHIECKOTO MBIIUICHUS, YMEHHUE TIPUMEHSTH €r0 B
MO3HABATEJILHON, KOMMYHUKAaTUBHOM, COLIMATILHON MPAKTHKE U MPOPECCUOHANTBHON OPUEHTAIIUH.
OO0y4aroIIMICsS CMOXKET:

* ONpEeIENITh CBOE OTHOILIEHUE K IPUPOJIHOM cpere;

* AQHAJM3HUPOBATH BIUSHHIE YKOJIOTHIECKUX (PAKTOPOB HA Cpey OOMTAHUS KUBBIX

OpPraHU3MOB;

* MPOBOJUTH MPUYMHHBIN U BEPOSTHOCTHBIN aHAIN3 SKOJIOTHIECKUX CUTYAIHH;

* MPOTHO3UPOBATh U3MEHEHUS CUTYalLlMH NPU CMEHE JIeMCTBUS OJJHOTO (haKkTopa Ha JIeHCTBHE
apyroro (akropa;

* pacmpoCTPaHATh KOJIOIMYECKHE 3HAHUS U y4acTBOBATh B MMPAKTUYECKHX JIEIax I10 3allUTe
OKpY’Karollel Cpeapl;

* BBIP@XaTh CBOE OTHOIIEHHE K MPHUPOJIC Yepe3 PUCYHKH, COUMHEHUS, MOJIEIH, TIPOCKTHHIC
paboTHhL.

10. Pa3BuTHe MOTHBAIMH K OBJIAJICHUIO KYJIbTYPOM aKTUBHOT'O UCTIOJIB30BAHUS CIIOBapel 1
JIPYTUX MOUCKOBBIX cucTeM. OOyUarouicss CMOXKET:

* OmpeensiTh HeOOXOMMBIE KITFOUEBEIE TOMCKOBBIE CIIOBA M 3aITPOCHI;

* OCYILECTBIATH B3AUMOICHCTBHE C SIEKTPOHHBIMH [IOUCKOBBIMH CHCTEMaMH, CIOBApsMHE; O
(dbopMHpOBaTH MHOXKECTBEHHYIO BEIOOPKY M3 MOMCKOBBIX HCTOUHUKOB JUIsl 00BEKTUBU3AIUN
pe3yIbTATOB IOKCKA;

* COOTHOCHUTH IOJYyUYEHHBIE PE3YJIbTAThl IIOUCKA CO CBOEH AEATEIbHOCTHIO.

KommyHukatuBubie YY /|
11. YMeHue opraHu3oBbIBaTh y4eOHOE COTPYAHUYECTBO U COBMECTHYIO JI€ATEIBHOCTD C YUUTEIEM
U CBEpCTHMKaMHU; pabOTaTh MHIMBUAYAIBHO M B IpYIIE: HAXOAWUTH OOIIee pEelIeHHe U pa3peraTh
KOH(QJIMKTBI HAa OCHOBE COIJIaCOBaHMSI TMO3ULMH M ydeTa HUHTepecoB; (OpPMYIHPOBATH,
apryMEHTHPOBATh M OTCTauBaTh cBoe MHeHHE. OOyUaloMics CMOXKET:
- OIpPENENATh BO3MOXHBIE POJIM B COBMECTHOM AEATEIbHOCTH;
- WTrpaTh ONPEIEIICHHYIO POJIb B COBMECTHOM AEATEIbHOCTH;



- [PUHUMATH MO3UIHIO0 COOECETHUKA, TOHUMAs TIO3UIUIO IPYTOr0, pa3jinyarh B €ro0 peuu;
MHEHHE (TOUKY 3pEHUSs), JOKA3aTEIbCTBO (ApryMEHTHI), (PaKThl; THUIIOTE3bI, AKCHOMBI, TEOPHH;

- OIpeneNnsiTh CBOU ACHCTBUS U JEHCTBUSA MAPTHEPA, KOTOPbIE CIOCOOCTBOBAIN UIIHU
IIPETSITCTBOBAIN NNPOLYKTUBHOM KOMMYHHUKALUY;

- CTpPOUTb NO3UTHBHBIEC OTHOILIEHHUS B IIpoLecce yueOHOM U IT03HABATENbHOMN AESITEIbHOCTH;

- KOPPEKTHO U apryMEHTHUPOBAHHO OTCTAUBATh CBOKO TOYKY 3PEHHUS, B AUCKYCCUU YMETh BBIIBUTaTh
KOHTpPapryMEHTBHI, epedpasupoBaTh CBOIO MBICIH (BJIaIeHUE MEXaHU3MOM SKBHBAJICHTHBIX
3aMeH);

- KPUTUYECKH OTHOCHUTBHCS K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM IPU3HABAaTh OLIMOOYHOCTh
CBOET0 MHEHUS (€CJIM OHO TAKOBO) U KOPPEKTUPOBATH €T0;

- TIpeyiararh allbTePHATHBHOE pEIIeHHE B KOH(IMKTHOW CUTYaIlHH;

- BBLIEJIATH OOILYIO TOUKY 3PEHUS B IUCKYCCUU;

- JIOrOBapUBaThCS O MpaBWJIaX U BOIIPOCAX JUIsl 00CYkK/IE€HUS B COOTBETCTBUU
C IIOCTABJICHHOM IIepe IPYIION 3a1auen;

- OpraHu30BbIBaTh yueOHOE B3aMMOIEHCTBHE B IpymIie (ONpeaensTh ooume
LIeJIU, paclpeessITh POJIU, 10rOBapUBATHCS APYT C APYTOM U T. 11.);

- yCTpaHATh B  paMKax  Juajora  paspblBBl B KOMMYHHKalMM,  OOYCJIOBJIECHHbIE
HEMIOHUMAaHUEM/HENIPUSATUEM CO CTOPOHBI coOeceHHKa 3agaud, (OpMbl WIH COAEPIKAHUS
JMaJIora.

12. VYmMeHue OCO3HAaHHO HCHOJb30BATH PEUEBBIE CPEJICTBA B COOTBETCTBUU C 3ajadeit
KOMMYHHUKAIIMM JUI BBIPQKEHUS CBOUX YYBCTB, MbICJIEH M MOTPEeOHOCTEH A IUIAHUPOBAHUSA U
peryjisiliM CBOEH JEATEIbHOCTH; BIJIAJEHUE YCTHOM M IHMCBMEHHOM pPEYbI0, MOHOJOIMYECKOU
KOHTEKCTHOM peubto. O0yUaronuiicss CMOXKeT:

*  ONpeaensaTh 3a/1ady KOMMYHHMKAIUU U B COOTBETCTBUU C HEll OTOMPATh pedyeBble CPEJICTBA;

*  0oTOHMpaTh U UCTOJIB30BATh PEUEBbIE CPECTBA B IPOIlecCe KOMMYHUKAILIUU C IPYTUMHU
JOJIbMH (JTMAJIOT B TIape, B MAJIOW TpymIe U T. 11.);

*  MPEACTaBIATh B YCTHOM UM MMCbMEHHOMN (popMe pa3BepHYTHIN IIaH COOCTBEHHOM
JeSITEIIbHOCTH;

*  co0JIrOaTh HOPMBI MYOJIMYHON peun, periaMeHT B MOHOJIOTE U INCKYCCHUH B
COOTBETCTBUHU C KOMMYHHUKaTUBHOM 3a/1a4eli;

*  BbICKa3bIBaTh 1 00OCHOBBIBATh MHEHUE (CYKACHUE) U 3alpalllMBaTh MHEHUE MTapTHEPA B
paMKax Juasiora;

*  IPUHHUMATH PELIEHUE B XOJI€ AHAJIOTa U COTJIACOBBIBATH €r0 C COOECETHUKOM;

*  CO3[aBaTh NMCbMEHHBIE KKJINIIMPOBAHHBIE» U OPUTMHAIIBHBIE TEKCTHI C UCIOJIBb30BAHNEM
HEOOXOIUMBIX PEUYEBBIX CPE/CTB;

*  HUCHOJb30BaTh BepOabHbIE CPEICTBA (CPEICTBA JIOTHUECKOM CBSA3M) /TSl BBIACTICHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYIUICHUS;

* HCII0JIb30BaTh HEBEpOAIbHbIE CPEICTBA MITH HATJISHBIE MaTEPUAIIbI,
MOJIFOTOBJIEHHBIE/OTOOpAaHHBIE TIOJT PYKOBOJACTBOM YUHUTEIS;

*  JlenaTh OL[EHOYHBIN BBIBOJ O JOCTHKEHHUH L1€JM KOMMYHHUKAIIUH HEMOCPEACTBEHHO MOCe
3aBepILEeHNs] KOMMYHUKATUBHOTO KOHTAKTa 1 0OOCHOBBIBATH €TO0.

13. ®opmupoBaHue U pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH MCIOIB30BAHUS HHPOPMALIMOHHO-
KOMMYHHKAITMOHHBIX TexHonorui (manee — UKT). OOy4aromuiicss CMOXeT:

*  IEJICHANPaBJIEHHO UCKATh U UCIOIb30BATh HH()OPMAIIMOHHBIE PECYPCHI, HEOOXOAUMBIE IS
perIeHus] yueOHBbIX U MTPaKTUUYECKHX 3a/1a4 ¢ momotisto cpeacts UKT;



*  BbIOMpATh, CTPOUTH M UCHOJB30BATH AJCKBATHYIO MH()OPMAIIMOHHYIO MOJENb Ul Mepetadn
CBOMX MBICJIEH CPEICTBAMH ECTECTBEHHBIX M (POPMAIBHBIX SI3BIKOB B COOTBETCTBHM C YCIOBUSMHU
KOMMYHHKaIWH;

*  BBIICNATH HHPOPMALMOHHBIN aCIEKT 33aa4, ONEPUPOBATh JAHHBIMH, UCIIOJIb30BaTh MOJIEIb
pelIeHNs 3a1a4H;

*  WUCMOJB30BAaTh KOMIIBIOTEPHBIE TEXHOJIOTMM (BKJIOYash BBIOOp aJeKBaTHBIX 3ajade
MHCTPYMEHTAIBHBIX MTPOrPAMMHO-aINAPaTHBIX CPEJCTB U CEPBUCOB) IS peIIeHUs] HH()OPMAITMOHHBIX
Y KOMMYHUKAIIMOHHBIX YY€OHBIX 3a/1a4, B TOM YHCJIE: BBIYMCICHNUE, HAITMCAHNUE
IUCceM, COUYMHEHUH, JOKIa10B, pedepaToB, co3aaHne Npe3eHTauui u ap.;

*  HCIOJIB30BaTh HH(POPMALIMIO C YIETOM STHUECKUX U MPABOBBIX HOPM;

*  cozgaBaTh MHGOPMAIMOHHbBIE PECYPChI PA3HOTO TUIIA U JJISL Pa3HBIX ayAUTOPHIA, COOTIOAATh
MH(OPMAILIMOHHYIO TUTUEHY U MTpaBuiia HHPOPMAITMOHHON 0€3011aCHOCTH.



IINTAHUPYEMBIE ITPEJIMETHBIE PE3YJIBTATBI OCBOEHUSA KYPCA
AJI'EBPbBI

BoinyckHuk HaAyuuTca B 7-9 kiaaccax (11 HCMOJIb30BAHMS B MOBCETHEBHOM KU3HU U
o0ecrneyeHusi BO3MOKHOCTH yCIENTHOT0 MPOI0J/:KeHUs1 00pa3oBaHusi Ha 0a30BOM YPOBHeE)

DJIeMEeHThI TEOPUHM MHOKECTB U MATEMATHYECKOM JIOTUKH
*  OnepupoBarh Ha 6a30BOM YPOBHE L oustusamu: MHOJKECTBO, JICMCHT MHOKECTBa,
MOJMHOKECTBO, TPUHAIJICKHOCTh;
*  3aJaBaTh MHOXKECTBA MEPEUYHCIICHHEM HX JICMEHTOB;
*  HaxOJUTh MepeceueHne, 00bEIUHECHUE, ITOJMHOXKECTBO B IPOCTEHIIINX CUTYAIUSX;
* omnepupoBaTh Ha 0a30BOM YPOBHE MOHITHIMU: ONPEIEICHUE, aKCHOMA, TEOPEMA,
JI0KA3aTeIIbCTBO;
*  TIPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI SIS TIOJITBEPKHEHHUSI CBOMX BBICKA3bIBAHUIA.
B noBcegHeBHOI KM3HU U NPH U3YYEeHUHU APYTUX MPeIMETOB:
*  HCIOJIb30BaTh IpaUuecKoe MPEICTABICHIEC MHOKECTB JUISI OTTUCAHHMSI PEATbHBIX
MPOLIECCOB U SIBIICHUH, MPU PELICHUH 3a/1a4 IPYTUX yUeOHBIX MPEAMETOB.
Yuciaa
* OmnepupoBarth Ha 0a30BOM ypOBHE MOHATHSMHU: HATYpPaJIbHOE YHCIIO, LIETI0E YHCIIO,
OOBIKHOBEHHAsI JIpoOb, JECATUYHAS JpoOb, CMEMIaHHAs Jpo0b, pAIMOHATILHOE YHCIIO,
apu(METUYECKHI KBaJIpaTHBIH KOPEHb;
*  HCHOJIb30BaTh CBOMCTBA YKMCEI U MpaBUjia ACHCTBUIN NPHU BHINOJHEHUN BBIYMCIICHU;
*  HCHOJIb30BaTh NPU3HAKU JETUMOCTH Ha 2, 5, 3, 9, 10 pu BBINOJHEHNUN BBIYUCIICHUN U
PELICHUHN HECIOXKHBIX 3a/1a4;
*  BBINOJHATH OKPYTJIEHHUE PAIlMOHAIIBHBIX YHCET B COOTBETCTBUU C MPABUIAMH;
*  OLICHMBATh 3HAYEHUE KBAJPATHOTO KOPHS U3 MOJOKUTEIBHOIO LIEJIOr0 YUCIA;
*  pacro3HaBaTh palMOHAIBHBIC U UPpPALMOHATIBHBIC uyncia; [ cpaBHUBATH YHCIIA.
B noBcexHeBHOI1 KU3HU U IPU U3YUYEHUH APYTUX NPeIMETOB:
*  OLICHUBATh PE3YJIbTAThl BEIYMCICHUN MPU PEIICHUH NMPAKTUUECKUX 33/1a4;
*  BBITNOJHATH CPABHEHHE YMCEN B PEATbHBIX CUTYaIUsX;
*  COCTaBJIATh YMCJIOBBIE BHIPAXKEHUS TP PELICHUU MPAKTUYECKHX 33/]1a4 U 3a7a4 U3
JIPYTUX YU4EOHBIX TPEIMETOB.
ToxnecTBeHHBIE IPe0OPa30BaAHUA
* BrimonHATe HECNOXHBIE MpeoOpa3oBaHUS ISl BBIUMCICHHUS 3HAYCHHH YHCIOBBIX
BBIPDOKEHHUM, COJEPKAIMUX CTEMEeHW C HATypalbHBIM TOKa3aTeleM, CTENeHW C IeJbIM
OTPHUILIATEIILHBIM MTOKa3aTelleM;

*  BBINOJIHATH HECJIOXKHBIE TPE0OPa30BaHuUs 1EIbIX BEIPAKEHUN: paCKpbIBaTh CKOOKH,
MPUBOJIUTH MOAOOHBIE ClIaraeMble;

*  HCTOJB30BaTh (POPMYIIBI COKPAIIICHHOTO YMHOXEHUS (KBaAPaT CyMMBI, KBaapaT
Pa3HOCTH, PA3HOCTH KBAIPATOB) JIJISl YIIPOIIICHUS BEIYMCICHUN 3HAYCHU I BBIPAXKEHUH;

1 31ech U Jajee — pacrno3HaBaTh KOHKPETHBIE IPUMEPHI OOIIHMX MOHSATHI 10 XapaKTEPHBIM MTPU3HAKAM, BBITMOIHIThH
JICUCTBHSL B COOTBETCTBUU C OMPEICIIEHUEM U MPOCTEHINUMH CBOMNCTBAMHU TOHATHH, KOHKPETH3UPOBATH PHUMEPAMHU
o01Me TOHITHA.



*  BBINOJHATH HECIOXKHBIE MPE0OPa30BaHUS IPOOHO-TMHEHHBIX BHIPAXKEHUH U BBIPAKECHHUN
C KBaJpaTHbIMU KOPHSIMHU.

B noBcegHeBHOI KM3HU U NIPH U3YYEHUHU APYTUX MPeIMETOB:

MOHMMATh CMBICI 3alIMCH YKCJa B CTAHAAPTHOM BHJIE;
OTepupoBaTh Ha 0a30BOM YPOBHE MOHATHEM «CTAHIAPTHAS 3aIHCh YUCIIAY.

YpaBHeHUs1 1 HEPABEHCTBA

OnepupoBarb Ha 0a30BOM YpPOBHE IMOHATUSMH: PAaBEHCTBO, YMCIOBOE PABEHCTBO, YpaBHEHUE,
KOpPEHb YpaBHECHMS, pELICHUE YPAaBHEHHMs, YHUCIOBOE HEPABEHCTBO, HEPABEHCTBO, PEIICHUE
HEPABEHCTBA;

IIPOBEPATH CIIPAaBCAJIMBOCTD YK CJIOBBIX PABECHCTB U HEPABCHCTB,
peuiaTb JIMHEHHBIE HCPaBCHCTBA U HECJIOKHBIC HEPABEHCTBA, CBOAAIINECS K HHHCI;'IHBIM;

pemaTh CUCTEMBI HECJIOKHBIX JIMHENHBIX YPAaBHEHUM, HEPABEHCTB;
TIPOBEPSATH, SABIAETCA M JAHHOE YHCIO pElIeHHEM ypaBHEHHs (HEepaBeHCTBa); W  pemath

KBaJIpaTHbIC YpaBHEHHUS 110 (GOpMyJie KOPHEH KBaJAPaTHOTO YpaBHEHHUs; H30DpakaTh perieHusI
HEPABEHCTB U UX CUCTEM Ha YMCIIOBOMW MPAMOIA.

B noBceaqHeBHOM KU3HHU U IPpU H3YYCHUH NPYIUX NPEAMETOB:

COCTaBJIATh U pelllaTh JUHEHHbIE YPaBHEHUS IIPU PEIIEHUH 3a/1a4, BO3HUKAIOIUX B APYTUX
y4eOHBIX MpEIMETaX.

DOyHKIUH

HaxonuTe 3HaueHne QyHKINH 110 3aJaHHOMY 3HAYEHUIO apTyMEHTa;

HAXOJUTh 3HAUCHHE apTryMEHTa 110 3aJaHHOMY 3HAYEeHHUIO ()YHKIIMU B HECTIOKHBIX CHUTYaIHsX;
OIPEAEIIATH MOJIOKEHUE TOUKHU 10 €€ KOOpAUHATAM, KOOPANHATHI TOUKH I10 €€ MOJIOKEHUIO Ha
KOOPAMHATHOW IIOCKOCTH;

no rpaduKy HAXOIUTh OOJIACTh OMNPENENICHUs, MHOXECTBO 3HAUYEHUN, HYyIH (QYHKIHH,
IPOMEXYTKH 3HAKOIOCTOSIHCTBA, IPOMEXKYTKM BO3pacTaHuss W yObIBaHUs, HauOonbliee Hu
HauMeHbIlIee 3HaYeHUS PYHKIIHNH;

CTPOUTH TpauK JTUHEHHON PyHKIMH;

IIPOBEPSATH, SBJIAETCS JIM JaHHBIN Ipaduk rpadukomM 3ajaHHON PyHKUINHU (JIMHEHHOM,
KBaJIpaTUYHOM, 00paTHON MPOMOPLIUOHAIBHOCTH);

onpeAensaTh NpUOIMKEHHBIE 3HAUEHUSI KOOPAUHAT TOUKU NIepecedeHtsl rpa@UuKoB (PyHKIIHIA;

* OIIEPUPOBATH Ha 0230BOM YPOBHE MOHATUSIMH: TIOCTIE0BATEILHOCTD, apuMeTHUIecKas
MIPOTPECCUS], TEOMETPUUECKAS IPOTPECCHS;

peumaTh 3aJja4r Ha IMPOrpeCCrun, B KOTOPBIX OTBET MOXKET OBITH MOJIYUCH HEMMOCPECACTBCHHBIM
noacuéTom 6e3 mpuMeHeHus GpopMyII.

B nmoBceaqHeBHOM KU3HM M NIPU U3YYEHHH JPYTUX MPEAMETOB:

UCIIOJIb30BaTh TpauKU peajbHBIX MPOLIECCOB M 3aBUCHUMOCTEH MJIsi OINpeNesieHHs] UX CBOWCTB
(HauOosnplIMe W HAUMEHbBIIME 3HAYEHHS, MPOMEXKYTKH BO3pacTaHUs M yObIBaHUS, 00JacTH
MOJIOKHUTEIBHBIX U OTPULIATEIbHBIX 3HAYCHUH U T.11.);

HCIIOJIb30BaTh CBOMCTBA JTMHEHHON (QYHKIMH U ee TpaduK MPpH PEIICHUH 3a]1a4 U3 IPYruxX
y4eOHBIX MPEIMETOB.

CraTuCTHKA ¥ TeOpHsl BEPOSATHOCTEH

HmeThb nmpeacTaBiIeHne O CTATUCTHUECKUX XapaKTEPUCTUKAX, BEPOATHOCTH CIyYailHOTO COOBITHS,
KOMOWHATOPHBIX 3a7a4ax;



*  pemarb npocTelire KOMOMHATOPHBIE 33J]a4ul METOJIOM MPSIMOTO U OPraHU30BaHHOTO
nepebopa;

*  IPEACTaBIATH JaHHBIC B BUAE TaONIUII, AUArpaMM, rpauKoB;

*  4yuTaTh UHPOPMALHUIO, IPE/ICTABICHHYIO B BUE TaOIHIIbI, THAarpaMMbl, rpaduka;

* ONPEJICNISATH OCHOBHBIC CTATUCTUYECKUE XapAKTEPUCTUKU YUCIIOBBIX HAOOPOB; OLICHUBATH
BEPOSTHOCTH COOBITHS B IIPOCTEUIINX CITydasiX;

*  UMETh NPEJCTABICHUE O POJIM 3aKOHA OOJBIINX YHCEN B MACCOBBIX SBJICHUSX.

B noBceqHeBHOM KU3HU U NPU U3YyYEHHUH APYTUX MPeIMETOB:

*  OICHMBATH KOJUYECTBO BO3MOXKHBIX BAPHAHTOB METOJIOM Tepebopa;
UMETh NPECTABICHHE O POJIU MPAKTUIECKH JOCTOBEPHBIX U

MaJIOBEPOSTHBIX COOBITHIA;

*  CpaBHUBATh OCHOBHBIC CTATUCTHYECKUE XapaKTEPUCTHKH, TOTYYSHHBIE B MIPOIIECCE PEIICHUS
NPUKIIAHON 33a1a49H, U3YUYEHHsI PEaTbHOTO SBICHHS;

*  OICHMBATH BEPOSTHOCTH PEATHHBIX COOBITHI U SBICHUH B HECIIO)KHBIX CHTYaIIUsX.

TexcToBbIe 32124

*  PemaTp HECTIOXKHBIE CIO’KETHBIE 33/1a41 Pa3HBIX THIIOB Ha Bce apu(MeTHyecKkne eHCTBYS;

*  CTPOWTH MOJENb YCIIOBHS 337a4d (B BHJEC TAOIHIBI, CXEMbI, PHCYHKA WJIN ypaBHEHHS), B
KOTOPOW JTaHbl 3HAYEHHS JBYX M3 TPEX B3aMMOCBS3aHHBIX BEIMYUH, C IIETbIO MOWCKA PEIICHUS
3a]1a4u;

*  OCYIIECTBIISATH CIIOCOO IMOKMCKA PEIICHHS 3a/1a41, B KOTOPOM PACCYKACHUE CTPOUTCS OT
YCJIOBUS K TPEOOBAHHUIO HIIH OT TPEOOBAHUS K YCIOBUIO;

*  COCTaBIATH IUIAH PEUICHUS 33]1a4H;

*  BBLACTATH JTAIbI pEIICHUS 3a/1a9H;

*  WHTEPHPETHPOBATH BEIYUCIUTEIbHBIE PE3YJIBTATHI B 33]]aU€, HCCIIEIOBATH MOIYYEHHOE
pelIeHue 3a1auu;

*  3HATh pPa3JIM4ME CKOPOCTEH OOBEKTA B CTOSYEH BOJIE, IPOTUB TCUCHHS U 110 TCUCHUIO PEKH,

*  pelmaTh 3a/1a4M Ha HaXO0XJIEHHE YacTH YUCJIa M YKUClia 110 ero 4acTH;

*  pewaTh 3aJjaud pa3HbIX TUIIOB (Ha padoTy, HA MOKYINKH, Ha IBUKEHUE), CBA3BIBAIOIIUX TPU
BEJIMYHMHBI, BEICISITH 3TH BETMYMHBI M OTHOIIICHHS MEXKTy HUMHU;

*  HAXOJUTH MPOLEHT OT YKCIIa, YHCIIO 10 MPOIEHTY OT HET0, HAXOAUTh MPOLIEHTHOE CHUKECHNE
WM TIPOTIEHTHOE TIOBBIIICHUE BEITMYMHEI;

*  pemaTh HECIOKHBIE JJOTHUECKHUE 3a/Ia9l METOIOM PacCy KICHHIA.

B noBceqHeBHO KU3HU ¥ NPU U3YYEHHUH JAPYTUX MPeAMETOB:

*  BBIIIBUTATh TUIIOTE3bI O BO3MOXKHBIX TMPEICTbHBIX 3HAYCHUIX HCKOMBIX B 33/1a4e BEJTHYNH

(lenatb MPUKUAKY ).

BbInyCKHUK MOJIYYHT BO3MOKHOCTh HAYYUTHCSH B 7-9 Ki1accax 1Jis1 o0ecrnedeHus1 BO3MOKHOCTH
YCHELIHOI0 NPOJ0JIKeHHs 00pa3oBaHus HA 0a30BOM YPOBHe

9J1eMeHThbI TCOPHUH MHOXKECTB U MaTeMaTH4eCKOM JJOTHKH
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Onepupoean% NOHAMUAMU. onpe()eﬂeHue, meopema, akcuoma, MHo;#cecmeo,
xapakmepucmuKku MHoJtcecmea, dj1emMennt MHoacecmea, nycmoe, KOHeuHoe u beckoneunoe
MHOIHCECNIEBO, I’ZOC)MHOJiC'eCI’I’lGO, I’ZpuHaafle.?fCHOCWZb, BKJlIO4YeHUe, pad6eHCmMeE0 MHOJMNCeCmME,

u3006padcamov MHONICECM8a U OMHOUWEHUE MHOIHCECME C NOMOUBIO
Kpyeog Junepa,

onpe()eﬂflmb npuHClaﬂe.?fCHOCl’l’lb JJleMeRma MHoaHcecmea)y, 00beOUHeHUIo U nepecedyerHuro
MHOIHCECMEB,

3a0a8amb MHONCECEO C NOMOWbIO nepedHUCiIeHUsl dJ1eMEHN0e6,
CJl06ECHO20 ONUCAHUA,

° onepuposaniv NOHAMUAMU. 6blCKA3bI6AHUE, UCMUHHOCMb U JIOJHCHOCNIb 6blCKA3bI6AHUA,

OmMpuyarue BbICKA3bIBAHULL, ONepPayuL Ha0 BbICKA3LIBAHUAMU. U, UTU, He, YCI08HbIE BbICKA3bIBAHUSL
(umnauxayuu);

Ccmpounib 6blCKA3bl6AHUA, OMPUYUAHUA BbICKA3LIBAHUI.
B HOBCC}IHEBHOﬁ JKU3HU U TIPA U3YYCHHUH IPYIUX MPEAMETOB:

CMPOUmMsb YenouKu YMO3aKI04YeHUll Ha OCHO8E UCNOIb308AHUS NPABUT TIOSUKU,

UCNONIL308AMb MHOJNCECMBA, ONEPAYUU C MHOAICECBAMU, UX 2paduieckoe npedcmasienue
0]1}1 ONnucCarus pedlbHvlx npoyeccos u ﬂG.fleHulZ.

Yucaa

Onepupoeamb NOHAMUAMU. MHOJHCECMBO HAMYPAIbHBIX YUCEN, MHOMCECNBO0 YEJIbLX YUCell,
MHOIHCECMBO PAYUOHAIbHLIX YUCE, UppAYUOHATIbHOE YUCIIO0, Keadpamezﬁ KOpPEHb, MHOJNCECMBO

oelicmseumesbHblx uucen, ceomempudeckast uHmepnpemayus HamypaibHblX, yeiivlXx,
PAayUOHAIbHBIX, OelicmeUmesbHbIxX uuceiu,

* NOHUMAMb U OOBACHIMb CMBICT l’lOS’MI/!MOHHOUV 3anucu HamypajilbHOoc0o wucia, 8bInoAksAmb
B8blYUCNIeHUA, 6 MOM YUcje C UCNOTIb308AHUEM npuéMoe pPayuoHaIbHblX 8blHMCﬂ€Huﬁ,'

BbINONIHAMb OKPY2NleHUe PAYUOHAIbHBIX YUCeN C 3A0aHHOL MOYHOCMbIO,
CPABHUBAMb PAYUOHATbHYIE U UPPAYUOHATIbHBIE YUCIA,
npeocmasisimes payuoHAIbHOE YUCIO 8 8Ude 0eCAMUYHOL Opoou

YNOpAOOUUEAMb YUCILA, 3ANUCAHHbLE 6 6UOe 00bIKHOBEHHOIL U decsmuynol Opobu, J
naxooume HO/[ u HOK uucen u ucnonv306ams ux npu peueHuu 3a0au.

B noBcegHeBHOM JKM3HU U NPH U3YYCHUH JPYTUX NPEAMETOB:

NpUMeHSMb NPABULA NPUOTIUNCEHHBIX BLIYUCTEHUL NPU PeuleHUl NPAKMUYeCKUx 3a0a4 u
peuieHulU 3a0a4 Opy2ux yueOHvIX npeomemos;

6blNOJIHAMb CpABHEHUE PE3YIbmaAnios BLIYUCTICHULL npu pewerHuu npaKkmudeckKkux 30061’4, 6 Mmom
qucie l’lpU6JZu9fC€HHblx 6bl‘luCJZ€HZ/lZZ,'

COCMasams U OYeHUBAMb YUCI08ble BbIPANCEHUS NPU PeUleHUU NPAKMUYeCKUX 3a0ay u
3a0ay uz Opyeux y4eOHvIX npeomemos;

3anucvleams U OKPYIAmb YUC/IO6ble 3HAYEHUA PEAIbHbLX 8EJIUYUH C UCNOTb306AHUEM PA3HbIX
cucmem U3mMepeHusl.

ToxnecTBeHHbIE IPe0OPa3oBAHUSA

Onepupoeamb NOHAMUAMU CMENEHU C HamypPadslbHbIM noKkasamejem, Cmeneru C Yyejlblm
ompuyamelbHblM nokasamejem,

2 31ecs u ganee — 3HaTh OIpeeNieHIe OHATHS, YMETh IOSICHATh €T0 CMBICI,YMETh HCIIOJIb30BaTh MOHATHE U €T0
CBOWCTBA IIPH MTPOBEACHUH PACCYKICHHH, TOKA3aTeIbCTB, PEIICHUH 3a/1a4.



8bINOIHAMb NPEOOPAZ0BAHUS YENbIX BbIPANCEHUU: OEUCMBUS ¢ 0OHOUTIEHAMU (CTI0JCEeHUe,
8bIUUMAHUE, YMHONCEHUE), OeUCMBUS C MHO20UNEeHAMU (COJCeHUe, 8bIYUMAHUe, YMHONCEHUE),
*  GLINOJIHAMb PA3NIONHCEHUE MHOLOYLEHO8 HA MHOMCUMENU OOHUM U3 CNOCO008:

8blHeceHUe 3a CKOOKY, 2PYNNUPOBKA, UCNOIb308aHUE DOPMYI COKPAUEHHO20 YMHONCEHUS,

*  gblOenAMb KBAOPAM CYMMbL U PASHOCHU OOHOYJICHO8,

PACKAA0bI8AMb HA MHOMCUMENU K8AOPAMHBINL MPEXUIEH,

8bLINOIHAMbL ~ NPEoOPA308AHUS  BLIPANCEHULL,
ompuyamenbHblMU  NOKA3amMesAMU,

° codepofcau;ux cmenernu c yenvimu

nepexodumb om 3anucu 6 6uoe CmeneHu ¢ yenvim
ompuyamelbHblM nokasamejem K 3anucu 6 suoe ()p06u;

8bLINOIHAMbL NPeobpaA308aHUsl OPOOHO-PAYUOHANLHBIX BbIPAJICEHUNL. COKpaujenue Opooel,
npusedenue ancebpaudeckux opodeil Kk obwemy 3HAMEHAMento, CloHCeHUue, YMHONCeHUe, OeleHue

ancebpauveckux Opobell, 6036edeHUe aneedpauieckol Opoou 6 HAMYPATLHYIO U  Yenyio
OMPUYAMETLHYIO CIENEeHb,

*  BbINOJHAMb NPEOOPA308AHUSL BbIPAINCEHULL, COOEPAHCAUYUX KBAOPAMHBLE KOPHU,
*  8bIOCNAMb KBAOPAM CYMMbL UNU PASHOCMU O8YYIEHA 8 BbIPANCEHUSX, COOEPHCAUJUX
K8aopammbvie KOPHU,

BbINOJIHAMb NPeoOPA308AHUS BLIPANCEHUL, COOEPHCAUUX MOOYTb.
B noBcenHeBHON KU3HU ¥ MPH H3YyYEeHHUH IPYTUX MPeIMETOB:

6blNOJIHAMb np€06p6130661H1/lﬂ u Oeticmeus ¢ qucaamu, 3aadnuCaHHbvimMu 6 CmaHaClpWZHOM 61/166,'

*  GLINOJHAMb NPE0OPA3OBAHUS ANICEOPAUYECKUX BLIPAICEHUL NPU PeUleHUU 3a0a OpYeUux
VueOHbIX NPeoMemos.

YPaBHeHHﬂ H HEPABCHCTBA

Onepupoeamb NOHAMUAMU. YPABHEHUE, HEPABEHCNIB0, KOPEHb YPABHEHUA, peUleHUEe HepaeeHCcmed,

PABHOCUNIbHbIE YPABGHEHUs, 001acmb onpedeienus ypasHenus (HepageHcmsd, CUcmemyvl YpasHeHUul
UnU HepageHcms),;

. 0 .
° peuiamsb  JIUHEUHblE VYPDABHEHUA U VPDABHEHUA, c800UMblE K JIUHEUHbIM C NOMOULbIO

MOHCOECMBEHHBIX NPeobPA308anUll, peulams Keaopamusle ypaeHeHUs U YPaeHeHUs, c800uUMble K
K8AOPAMHBIM C NOMOUBIO MOACOECMBEHHBIX NPeodPA308aAHULL

® peutamo ap06H0-]luH€IZHbl€ YPABHEHRUA,
pewams npocmeil aua v ()=",NV )=V ()

pewams ypaeHeHus 6Uoq. .

° peuiams ypasHeHUsl cnocobom PAa371094CERHUA HA MHOJHCUMENU U 3AdMEHbL nepeM@HHOﬁ;
° UCNONIL308AMb MEMOO uHmepeanos ons peuterHus yejblx u dp06H0-pauu0Haﬂbe1x
HepaeeHcme,

pewams JuUHelHble YPAGHEeHUS U HEPABEHCMBA C Napamempamu,
peuams HeCl0dCHbIE KBAOPAMHbLE YPAGHEHUS C NAPAMEMPOM;
peuams HeCl10HCHble CUCEeMbl TUHEIHbIX YPAGHEHUI ¢ napamempamu,
peuams HeCl0HCHbIe YPABHEHU 6 YelblX YUCLAX.

B noBcegHeBHOM KM3HU U NPH U3YYCHUH JPYTUX NPeAMETOB:

COCMasIAms U peuiams JuHelnbvle U K8aopammubvie YpasHe s, YPAeHe s, K HUM C8005Auuecs,
cucmembl TUHENHbIX YPAGHEHUU, HepABeHCME NPU peulenu 3a0ay Opy2ux y4eOHblX npeomemos;

BbINOJHAMY OYEHKY NPagoono0odUs pe3yibmamos, NoayuidemvlX npu peulenuy ITUHeUHbIX U

K8AOPAMHBIX YPAGHEHUUl U CUCTeM JUHENHbIX YPABHeHUUl U HEePA8eHCME NpU peuleHuu 3a0ad
Opyeux yueOHbiX npeomMemos;



*  8vIOUpamb cCOOMEemMCcmayIowue YypagHe s, HepaseHCmea Uil Ux cucmemsl 0Jisk COCMAGIeHUs
Mamemamuyeckol Mooeau 3a0aAHHOU PeailbHOU CUmMyayuu uid NPUKIaoHoll 3a0aqu;

*  yMemb UHMEPNPemupo8amy NOLYYEHHbII NPU peueHuy YPasHeHUs, Hepagencmed Uil
cucmemvl pe3yibmam 8 KOHmeKcme 3a0aHHOU PealbHOU CUMYayuu Uiu NPUKIAOHOU 3a0aduU.

DyHKUNH
*  Onepuposamev nOHAMUAMU: DYHKYUOHANLHASA 3ABUCUMOCMb, DYHKYUA, epagux Gyuxyuu,
Cnocoowl  3a0anusi (OYHKYuU, apeymeHm u 3HaueHue @OYHKyuu, 001acmov onpeoeneHus u
MHOJMICECM80  3HAYEHUU  QYHKYuu, Hyamu  @QYHKYuu, NpOMedCYymKu  3HAKONOCMOSAHCMEA,
MOHOMOHHOCMb PYHKYUU, YEMHOCIb/HEUEMHOCIb PYHKYUL,
* cmpoumbs paghuKu TUHEUHOU, Ke\c}dpamuunoﬁ dyukyuil, COpamuoOT NPONOPYUOHATILHOCMU,

=W =1

¢ynxkyuu uda: =+ + ,=V ,=

*  Ha npumepe K8AOpAMUYHOU (DYHKYUU, UCNOIb308AMb NPeodpa3oéanus 2pagura @yHKyuu

= () ons nocmpoenus epaguxos pynkyuic = ( + )+ ;

*  cocmasnams ypasHeHus npsamMol no 3a0AHHBIM YCIO8UAM. NPOXooauell uepes 08e MoyKU C
3a0aHHBIMU KOOPOUHAMAMU, NPOX00auell Yepe3 OaHHYI0 MOYKY U NAPALIeNbHOU OAHHOU NPAMOUL;

*  uccredosamv QyHKYUIO no eé epapuxy;

*  HAXOOUMb MHONCECMB0 3HAYEHUT, HYIIU, NPOMENCYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCMU
K8aOpamu4Hou hyHKyuu,

*  onepupoeamsv NOHAMUAMU: NOCIE008AMENbHOCIb, apupMemuiecKkas npocpeccus,
2eoMempuyecKds npoepeccusl,;

*  pewiams 3a0auu HA APUDMEMUUECKYIO U 2EOMEMPULECK)TO NPOSPECCUIO.

B noBceqHeBHOM KU3HU U NPU U3YyYEHHUH IPYTUX MPeIMETOB:

*  WIIIOCMPUPOBAmMd ¢ NOMOWLIO 2PAPUKA PEANbHYI0 3A8UCUMOCTTb UTU NPOYECC NO UX
Xapakmepucmuxam,

*  UCNOIB308aMb CEOUCMEA U 2PAPUK KBAOPAMUUHOU DYHKYUU NPU PeuleHUU 3a0ay U3 Opyeux

VUeOHbIX NPeOMemos.

TexcroBble 3a1a4n

*  Pewamv npocmoie u ClOMNCHbIE 3A0A4U PASHBIX MUNOS, A MAKHCE 3A0aAYU NOBbIUEHHOT
mpyoHoCmu,

*  UCNOIB308aMb PA3HbIE KPAMKUE 3ANUCU KAK MOOeIU MEKCMO8 CLONCHBIX 3A0ay OIS
HOCMPOeHUs NOUCKOBOU CXeMbl U peuleHUs 3a0ay,

*  pasiuuamv MOOeib MeKCma U Mooeilb peulenuss 3a0ayu, KOHCMpPYUposams K 00OHOU MOOeu
PpeuleHus: HeCJIOAHCHOU 3a0ayu pasHvle MoOeau MmeKcma 3a0ayu;

*  3HamMb U NPUMEHAMb 00a CNOCOOA NOUCKA peuleHus 3a0ay (om mpedo8anus K YCI08UIO U OM
Yenosus K mpeboganuro);

*  MOO0enuposamv paccyiHcoeHus npu NOUCKe peuleHus 3a0ay ¢ NOMOubIo 2pag-cxemvi;

*  8blOENSIMb IMANBL PeUleHUs 3A0a4U U COOEPAHCAHUE KAHCO020 IMand,

*  yMemb 8blOUPAMb ONMUMALHBIU MEMOO PeuleHus 3a0aiu U 0CO3HABAMb 8blOOP Memood,
paccmampusams paiuiHvle Memoobl, HAX0OUMb PA3Hble PeuleHUs 3a0ayU, eCid 603MONCHO,

*  aHanU3UpO8amMb 3aMpyOHEeHUs NPU peuleHul 3a0a4;

*  BbINOIHAMb PA3IUYHbIE NPEOOPAZ0BAHUS NPEOTONCEHHOU 3A0AYU, KOHCIPYUPOBAMb HOBbLE
3a0ayu u3 OGHHOU, 8 MOM YuUCie 00pammubie;



*  UHmMEPNpPemupo8aAmb bIYUCTUMENbHbIE Pe3YIbmManmbvl 8 3a0aye, UCCc1e008amb NOJYYEeHHOe
peuieHue 3a0ayil;

*  QHATU3UPOBAMb BCEBO3MOMNCHbBIE CUMYAYUU B3AUMHO20 PACNON0JCEHUS 08YX 00bEKmos u
U3MeHeHUe UX XapaKxmepucmux npu COBMeCmHOM OBUNCEHUU (CKOPOCMb, 8peMs, paccmosiHue) npu

peuleHuy 3a0a4 Ha O08udiceHue 08yX 00beKmo8 KAK 6 O0OHOM, MAK U 6 NPOMUBONOLONCHbIX
HANPAasIeHUsx,

*  UCCNe008amb 6CEBO3MOINCHBLE CUMYAYUU NPU peuleHUY 3a0ay Ha O8UudiceHue no pexe,
paccmampusams pasHvle CUCmeMbl OMCc4eéma,

s pewamv pazHoobpasHvle 3a0auu «HA YACMUY,

s pewamb u 060CHOBbIBAMb CBOE peuleHUe 3a0aU (8blOeIAMb MAMeMamuieckyio 0CHO8Y) Ha
HAXodicoenue 4acmu Yucid U yucia no e2o 4acmu Ha 0CHO8e KOHKPEMHO20 cMblCid Opoou;

*  0co3Hasamv U OOBACHAMb UOEHMUYHOCMb 3a0a4 PpA3SHbIX MUNO08, CEA3LIBAIOWUX MPU
8eUYUHbL (Ha pabomy, HA NOKYNKU, HA OBUIICEHUE). 8bl0eNAMb MU GeIUYUHbL U OMHOULEHUS.
MedcOy HUMU, HPUMEHAMb UX NpU peuleHuu 3a0ad, KOHCMpyupoeamsv CcOOCMEeHHble 3a0ay
VKA3AHHBIX MUNOB;

*  gnademv OCHOBHLIMU MEMOOAMU PeUleHUsl 3a0ay Ha CMeCU, CNaebl, KOHYEHMPAYUU;

° pewamov 3a0a4u Ha npoyermol, 6 Mom vucie, CJl0HCHblE NPOYEHNIbL C 06OCH06aHu€M,
UCNnoOIb3yA pa3rnsle CI’ZOCO6bl,‘

*  pewams jo2udecKue 3a0ayu PasHblMU CNOCoOamu, 8 Mmom 4ucie, ¢ 08yMsi OIOKAMU U C mpems.
O10KAMU OAHHBIX C NOMOWbIO MAOIUY,

*  pewamb 3a0a4u O KOMOUHAMOPUKE U MEeOPUL BEPOAMHOCMEN HA OCHOBE UCNONb308AHUS
U3YUEHHBIX MEMO0008 U 060CHOBbIBAMb peuleHue;

*  pewamov HeCI0HCHbIE 3A0aUU N0 MAMEMAMULECKOU CMamUCmuKe;

*  061a0emb OCHOGHLIMU MEMOOAMU PEWEeHUs CIOJHCeMHbIX 3a0ay:. apugmemudeckul,
aneebpaudeckuli, nepedoop 6apuaHmos, ceomempuyecKull, epapuieckuti, NPUMeHsIMb UX 8 HOBbIX
10 CPABHEHUIO C U3YYEHHLIMU CUMYAYUSX.

B noBcegHeBHOM JKM3HU U NPH U3YYCHUH JPYTUX PEAMETOB:

*  gbl0eNAmb NpU peuweHuy 3a0ay XapaKkmepucmuku pacCmMampuéaemou 6 3aoave cumyayuu,
OMIUYHBIE OM peanlbHuIX (me, Om KOMOpblX aOCMpasuposanucs), KOHCMPYUposams HO8ble
cumyayuu ¢ Y4émom OMux Xapakmepucmuk, 6 UACMHOCMU, NpU peueHuu 3a0ay Ha
KOHYeHmpayuu, y4umuléams ni0MHOCMb 6euecmed;

*  pewiams U KOHCMPYUPOBAMb 3A0a4U HA OCHOBE PACCMOMPEHUSL PEAbHbIX CUMYAYUl, 8
KOMOPbIX He mpedyemcs MOUHbIU GbIYUCTUNENbHBIU Pe3YIbmam,

° peutambo 3a0ayu Ha 08UINCEHUE NO peKe, pacemampueasd pasnvle cucmembl omcdenia.

CraTHCTHKA H TeOpHs BEepPOSITHOCTEH

*  Onepuposamv nousmusMu: cmoadouameie U Kpy2o8ble OUASPAMMbL, MAOIUYbL OAHHBIX,
cpeonee apugpmemuyeckoe, MeOUaHda, Haubobulee U HAUMeHblUlee 3HAYEHUs blOOPKU, pA3ZMAX
8b100PKU, dUCnepcUs U CMaHOapmHoe OMKIOHEHUe, CIVYAUHAS USMEHYUBOCTD,

*  u3gnexamv uHoOpMayulo, NPeoCmasieHHy0 8 mabIUYax, Ha OUAePamMmax, epapurax,

*  cocmasname madauybl, CMpoums OUASPAMMbL U PAPUKU HA OCHOBE OAHHBIX,

*  onepuposamv NOHAMUAMU: PAKMOPUAT YUCLA, NEPECAHOBKU U COUeMAaHUS, MPey20TbHUK
Ilackana,

*  NpUMeHAMb NPABUNO NPOU3BEOCHUS NPU pelleHUl KOMOUHAMOPHBIX 3A0ay,



* ONepUPOBAMb NOHAMUSAMU. CILYUAUHBIL ONbIM, CIYYAUHBLIL 8b100D, UCHbIMAHUE, leMEeHMapHoe
cayuatinoe coovimue (Ucxo0), Kiaccuueckoe onpeoeienue 6eposimHoCmu CIy4atinoco coovlmusl,
onepayuu Hao CiyYauHbIMU COOLIMUAMU,

*  npedcmasnams UHPOPMAYUIO ¢ NOMOWBIO KpY2os Dinepa,

*  pewams 3a0auu HA 8bIMUCTEHUE BEPOSMHOCMU C NOOCUEMOM KOIUYECHEd 8APUAHIOE C
HOMOWBIO KOMOUHATNOPUKU.

B noBcenqHeBHOM KU3HU ¥ MPH U3YyYEHHUH IPYTUX MPeIMETOB:

*  u381E€KAMb, UHMEPNPEemuposams U npeobpas0evleams UHGOPMAYUIo, NPeoCmAaeiIeHHYIO 6
mabnuyax, Ha OUaspamMmax, epagurax, Ompadicaruwiyro ceOUCMEa U XapaKmepucmuKku peaibHbiX
npoyeccos u s61eHul;

* onpeodensimeb CMamucmuiecKue Xapakmepucmuky bl00OpoK no mabauyam, OUazspamma,
epaguram, bINOIHAMb CPABHEHUE 8 3ABUCUMOCIU OM Yeau peuleHUs 3a0ayu,

° OYyeruBeantb 6eposiMHOCNb peajlbHblXx cobbIMUlL U A6IeHU.

COJEPKXAHHUE YYEBHOI'O IPEJIMETA

CopepxaHre KypcoB MaTeMaTHKH S5—6 KJIaccoB, anreOpsl M TreoMeTpuu 7-9 KiaccoB
00BEAMHEHO KaK B UCTOPUYECKH CIOKUBIIMECS JUHUM (UHCTIOBasi, alredpandeckas, reoMeTpuuecKas,
(GyHKIMOHAIbHAS M Jp.), TaK W B OTHOCUTEIBHO HOBBIE (CTOXAacCTUUECKas JHHUS, «peajibHas
MaTematuka»). OTAeNbHO MPEACTaBICHBI JIMHUS CIOKETHBIX 3a/1a4, UCTOpUYECKasl TUHUS. DJIeMeHThI
TEOPUM MHOKECTB U MATEMATHYECKOI JIOTHKH

CornacHo ®I'OC ocHoBHOro o60mero obpa3oBaHusi B KypC MaTeMaTHKW BBEIEH pas3zel
«Jloruka», KOTOpBIM HE MpeAnoiaraeT AOMOJHUTENbHBIX YacOB HAa W3yYEHWU M BCTPAaUBaeTCA B
pa3uyHbIE TEMBI KypCOB MaTeMaTHKH W WH(POPMATHKA U TPEABAPSETCS O3HAKOMIICHHEM C
AJIEMEHTaMHU TEOPUU MHOXKECTB.

MHoxecTBa U OTHOLLIEHUS MEKIY HUMH

MHOXeCTBO, Xapakmepucmuieckoe COUCHE0 MHON}CeCmed, DIEMEHT MHOXKECTBa, nycmoe,
KOHeuHoe, beckoHeunoe mHodcecmso. [logmHOoxkecTBO. OTHOIICHHE MPUHAICKHOCTH, BKIIOYCHHS,
paBEHCTBA. DJIEMEHTbI MHOXECTBA, CIIOCOOBI 33JaHUSI MHOXECTB, PACNO3HABAHUE NOOMHONCECME U
9NEeMEHMO8 NOOMHOICECTE C UCNOIb308AHUEM KPY20o8 Diliepa.

Onepanuu HaJlx MHOKECTBAMHM

[lepeceuenne u 00beAMHEHNE MHOKECTB. PazHocms MHOMCecms, 00NOIHeHUe MHONCECMEA.
Hnmepnpemayus onepayuii HA0 MHONCECMBAMU C NOMOWBIO KPY20os8 Jiliepa.

DJ1eMeHTBbI JIOTUKH

Onpenenenne. YTBepKIeHHUS. AKCHOMBI U TeopeMbl. [[okazarenbcTBo. JloKa3aTeabCTBO OT
npoTuBHOTO. Teopema, oOpaTHast JaHHOU. [Ipumep U KOHTpIIpUMED.

Bricka3biBaHus

VICTUHHOCTD M JIOKHOCTH BbICKa3bIBaHUA. Codwcuvie u npocmule evickazvieanus. Onepayuu
HAO BbICKA3LIBAHUAMU C UCNONb308AHUEM NOSUYECKUX CBA30K: U, WU, He. YcloeHvle 8blcKa3bl8aHUs
(umnauxayuu,).

Conep:xxaHue Kypca MaTeMaTHKH B 5—6 KkJiaccax

HartypaJjbHble ynciia 4 HYJIb

HartypaabHbIil psii Yuces M ero CBOMCTBa



HartypanpHOe YmMCIO, MHOXECTBO HATYpPAJbHBIX YHCEN M €ro CBONCTBA, H300paKeHUE
HaTypaJbHbIX YKMCEJ TOYKAMU HA YUCIOBOM IpsAMOM. Mcnonb30BaHME CBOMCTB HAaTypaJbHbBIX YHCEI
IIPH PEIICHUH 3a7ad.

3anuch U YTeHHE HATYPATbHBIX YHCE]

Paznuune mexay uudpoit u yucinom. [lo3unronHas 3anuch HaTYpalbHOTO YHCIA, TOMECTHOE
3HaueHue WUQPBI, pa3psabl W KIACCHl, COOTHOIICHUE MEXKIY IBYMS COCEAHUMH Ppa3psaHBIMU
€MHHIIAMHU, YTCHUE U 3aITUCh HATYPATbHBIX YHCE.

OxpyrieHue HATYPAJIbHBIX Y Ces

HeoOxomumoctsb okpyriienus. [IpaBuno okpyrieHust HaTypajibHBIX YUCEIL.

CpaBHeHHe HATYPAJIBHBIX YK CeJl, CPABHEHHE ¢ YHCIoM ()

[lonsiTe O cpaBHEHUU 4YKCEJ, CPAaBHEHHE HATYpPaJbHBIX YHCEN OPYr C APYTOM U C HYJIEM,
MaTeMaTHUYECKasl 3aIUCh CPABHEHUI, CITIOCOOBI CPABHCHHSI YUCEIL.

JelicTBHUS ¢ HATYPAJIBLHBIMU YHCJIAMHU

CnoxeHue W BBIUMTAHUE, KOMIIOHEHTBI CJIOKCHHUS W BBIUMTAHUS, CBSI3b MCEKIY HHUMH,
HAXO0XJICHHE CyMMBl U Pa3HOCTH, M3MEHEHHE CYMMbI M Pa3HOCTH TNPU HU3MECHEHHWH KOMIIOHCHTOB
CJIOKCHHSI U BHIYUTAHUSI.

YMHOKEHHUE U JICTICHUE, KOMIIOHCHTHI YMHOKEHUS U JICJICHHSI, CBSI3b MEK/Ty HUMHU, YMHOKCHHE
U CIIO)KEHUE B CTOJIOUK, JIEJICHHE YTOJIKOM, TPOBEPKA pe3ysIbTaTa ¢ OMOMIbIO MPUKHUIKYU U
0o0paTHOro ACHCTBHUS.

[lepemecTuTeNbHBIN U COYeTaTeNbHBIH 3aKOHBI CIIOKEHHUS u

YMHOKEHUS, paCIIPEICITUTEIbHBIA 3aKOH YMHOXCHHSI OTHOCUTEIBHO CIIOKCHHUS, 000CHO8AHUE
ANCOPUMMOB BLINOTHEHUsL APUPMEMUYECKUX OeUCTNEUIL.

CreneHb ¢ HATYPAJIbHBIM MOKa3aTe1eM

3amuch uynciaa B BUIE CYMMBI Pa3psIHBIX CIaraeMbIX, MOPSAOK BBIMOJTHEHUS EHCTBUN B
BBIPAXEHHSX, COJIEPKAINX CTETIeHb, BHIYUCICHIE 3HAUEHUH BBIPAKECHUI, COJIEPKAINX CTETICHb.

YucioBble BHIPAKEHUS

YucnoBoe BbIpaKEHHE U €ro 3HaYeHHE, MOPSAI0K BBIOJTHEHUS JEHCTBHIA.

JleneHue ¢ ocTaTKOM

JleneHre ¢ OCTaTKOM Ha MHOKECTBE HATYPAITBHBIX YHCEI, CEOLUCMEA OeleHUsl C OCIAMKOM.
[TpakTHdeckue 3a/1a4u Ha JeIEHUE C OCTATKOM.

CpoiicTBa 1 NPU3HAKH €JIMMOCTH

CBOWMCTBO ACIUMOCTH CyMMBbI (pa3HOCTH) Ha uucio. [Ipusnaku genumoctu Ha 2, 3, 5, 9, 10.
Ipusnaxu oOenumocmu Ha 4, 6, 8, 11. Jloxazamenbcmgo npusHakos oerumocmu. PerieHue
MPAKTUYECKUX 3a/lad C MPUMEHEHHEM IMPHU3HAKOB NeIUMOCTH. Pa3jio:keHue 4ymcia Ha MPOCTbIE
MHOKHTEJH

[TpocTeie U cocTaBHBIC YUCIA, peuemo Ipamocgena.

PaznoxxeHne HATypambHOTO 4YHMCIa HA MHOXHTENH, PA3OKEHHE Ha IMPOCThIE MHOMKHUTEIU.
Konuuecmso oenumeneii wucia, aneopumm pazioxcenus 4ucia Ha npocmovle MHONCUMENU, OCHOBHAS
meopema apughmemuxu.

Auredpanyeckune BbIPaKeHHUs

Hcnonp3oBanne OyKB uisi 0003HAYEHWS YHWCEIN, BBIYMCICHHE 3HAYCHHUS aireOpamdecKoro
BBIpQXECHUS, NMPUMEHEHHE anreOpanuyecKkuX BbIPAXKEHHM I 3alUCU CBOWCTB apHU(pMETHUYECKHX
JeHCTBHM, TpeoOpa3oBaHue areOpandecKuX BhIPAKCHHI.



Jeauresin M KpaTHbIE

Jlenutenb M ero CBOMCTBa, OOUIMI JenuTeNb OBYX W Oosiee 4Hcen, HauOONBIIMKA OOt
JeNuTeNb, B3aMMHO IPOCTHIE YHCIa, HAXOXKJICHUE Haubombinero odmero nenurens. KpatHoe u ero
CBOMCTBa, o0IIIee KpaTHOE IBYX M OoJiee yKcel, HauMeHblee o0Iee KpaTHoe, CIOCOObI HaXOKICHHS
HaMMEHBIIETO OOIIET0 KPaTHOTO.

Apodu

OO0bIKHOBEHHBIE IPOOH

Hoist, gacTb, 1poOHOE YKo, ApoOb. [IpoOHOE Yncino Kak pe3yibTaT AeneHus. [IpaBuibHbIe 1
HeTpaBWIbHBIE APOoOH, CMEIaHHast poOb (CMEIIaHHOE YHCIIO).

3anuch HATYypaJbHOTO YHWCIa B BUAE APOOM C 3aJaHHBIM 3HAMEHATENeM, MPeoOpa3oBaHHE
CMEIIaHHOM IpoOH B HEMPABWIIBHYIO Ip0oOb U HA0OOPOT.

[TpuBenenue npobdeii k odeMy 3HameHaTento. CpaBHeHHEe OOBIKHOBEHHBIX JIpobeii. CioxkeHnue

U BBIYMTAaHUE OOBIKHOBEHHBIX PpOoOel. Y MHOKEHHE U JIeTICHUE OOBIKHOBEHHBIX
IpOOeii.

Apudmernueckue IeUCTBHS CO CMEIIAaHHBIMU POOSIMHU.

Apudmerndeckue IeUCTBHUS ¢ JPOOHBIMH YHCITAMHU.

Cnocobul payuonanuzayuu bl4UCIeHUl U UX NpUMeHeHUe NPU blNOTHEHUU

Oeticmeuti. lecaTHUHBIE IPOOH

Ienass m npoOHass dYacTh JecsITHYHOM npoOm. IlpeoOpasoBanHme necATUYHBIX ApoOeill B
0ObIKHOBEHHbIE. CpaBHEHHE NAeCATUYHBIX JpoOeil. CloxeHHe U BBIYMTAHUE AECSITUYHBIX APOOEH.
OxpyrieHue IecITUYHBIX ApoOeil. YMHOXEeHHe M JleleHue AECATUYHBIX ApoOelt. [Ipeobpazosanue
00bIKHOBEHHBIX Opobell 6 Decsimuutble Opodou. Koneunvie u beckoneunvie decsimuunvle Opoou.

OTHomeHne ABYX Ynces

Macmrad Ha miane u kapte. [Iponopuuu. CBoiicTBa nponopuuii, NpUMEHEHUE MPONOPLUUN U
OTHOILICHUH MTPHU PELICHUH 3a/1a4.

CpenHee apupmeTnyeckoe ynces

Cpennee apudmernueckoe IByX uucen. M3o00paxeHue cpenHero apupMeTuyeckoro JBYyX
yucel Ha YHCIOBOM mpsiMoW. PemeHwe mnpakTM4ecKuX 3agad C NPUMEHEHHEM CpPEIHETro
apupmetnueckoro. Cpednee apugmemuyeckoe HeCKOIbKUX YUCEI.

IIpoueHTsI

[TonsTue mpoueHrta. BeluncieHne MpoLEHTOB OT YHCIa M YMcia 10 U3BECTHOMY IPOLIEHTY,
BbIpaKCHHE OTHOLIEHUS B MPOIEHTax. PelieHne Heca0KHbIX TPAaKTHUECKUX 3a4a4 C MPOLIEHTaMHU.

JuarpamMmsl

CronbuaTble M KpyroBble Auarpammesl. M3Bineuenne nnpopmanuu u3 quarpamm. HMzoopasicenue
ouazpamm no 4uciogulm oanHuimM. PanmoHaabHble YHCIA

ITosiokuTEIbHBIC M OTPHIIATEIbHBIC YHCJIA

N3o0pakenne uucen Ha YHUCIOBOM (KoopAuHATHOM) mpsimoii. CpaBHeHue umcen. Momyib
qucia, TEOMETpUYECKas MHTEepIpeTanus MOAyJas uucia. JIeHCTBUS € TIOJOKUTEIBHBIMH U
OTPHULATENIBHBIMY YUCIIaMUA. MHOXECTBO LENBIX YUCEIL.

IlonsiTHe 0 palMOHAIBHOM YucJe. [lepsuunoe npedcmasienue 0 MHONICeCmae payuoHaIbHbIX
yucen. JIedicTBUA ¢ pallHOHAIBHBIMU YUCIIAMU.

Pelienue TeKCTOBBIX 32424

Enunnubl u3mMepeHuii: JUIMHBL, 01, 00bEMa, Macchl, BpEMEHHU, CKOPOCTU. 3aBUCUMOCTH
MEXy €IMHULIAMU U3MEPEHUS KaK0M BETMUMHBI. 3aBUCUMOCTU MEX/y BEJIMUYMHAMMU:

CKOPOCTh, BpEeMsI, pACCTOSIHHE; POU3BOUTEIIBHOCTE, BpeMs, padoTa; IeHa, KOJINIECTBO, CTOMMOCTb.



3anauu Ha Bce apudMeTnyecKne 1eHCTBUSA

Pemenne TEKCTOBBIX 3amad apupMeTHYeCKuM crocobom. Mcmonb3oBaHue TaONHIl, CXeM,
YyepTexel, JPyrux CpeCcTB NPeCTaBICHUs JAaHHBIX MIPH PEIICHUU 3a]Ia4H.

3agaum HA IBUKEeHUE, Pa00Ty M MOKYNKH

Pemennie HeCOXHBIX 3aJlad Ha JBH)KEHHE B IMPOTHUBOIOJIOKHBIX HANpPaBICHUSIX, B OJHOM
HaIlpaBJICHUH, JIBIXKEHUE MO PEKE MO0 TEUCHUIO W MPOTUB TeueHus. PelieHue 3agady Ha COBMECTHYIO
paboty. [Ipumenenue apodeli mpu penIeHuy 3a1ad.

3agayu HA YACTH, 101, IPOLEHTHI

Pemrenue 3amauy Ha HaxXOXJACHHE YAaCTHM 4YHCIIa M 4YKMCIAa MO €ro 4yacTu. PermeHue 3amady Ha
MPOLICHTHI U A07U. [IpuMeHeHne nponopiLuii npu peiieHuy 3aaau.

Jlornueckue 3aga4yu

Perenrie HECIOXKHBIX JIOTMUECKUX 3a7ad. PeuieHue n02uueckux 3a0ai ¢ nomoujpbio 2pagos,
maobauy.

OcHOBHBIE MeTO/IbI pPellieHUs] TEKCTOBBIX 3aa4: apuPpMETHUCCKUI, TIepedop

BapraHToB. McTopus MaTeMaTuKH

Tossnenue yugp, Oyke, uepoenughoe 6 npoyecce cuéma u pacnpeoeieHusi NPoOyKmMos Ha
pesnem Brnuscnem Bocmoke. Césasv ¢ Heonumuueckoii pegontoyueil.

Pooicoenue wecmudecamepuunoii cucmemol cuucienus. Ilosenenue oecamuunoi 3anucu 4ucei.

Poowcoenue u pazeumue apugpmemuxu namypanvuvix uucen. HOK, HO/, npocmeie uucna.
Pewemo Spamocgena.

11 YIS U f X uucen opesnocmu. Poas Juogpanma. Howemy (—1)(—1) = +1?

Hpobu é Basunone, Ecunme, Pume. Omxpvimue decamuunvix opobeu. CmapuHmuvie cucmembvl
mep. ecamuunvle Opobu u mempuueckas cucmema mep. J1. Maznuyxuii.

Copepxxanue Kypca MaTeMaTHKH B 7-9 kiaccax

Auredpa

Yucaa

PanunonaJjibHbIE YHCJIA

MHo’kecTBO palMoHaIbHBIX uncen. CpaBHEHUE pallMOHABHBIX yncen. JleficTBus ¢
palMOHATIBLHBIMU YUcIaMu. [Ipedcmagnenue payuoHanbHo2o Yucia 0ecamuyHou Opoobsio.

HppanuoHajbHble YHCIA

ITonsTHE MppanMOHAIBEHOTO YKcia. Pacro3HaBanue nppanroHanbHbIX yucedn. [IpumMepsr

JoKa3aTenbeTB B anredpe. MppanuonansHocTh yncna V2 . [IpuMenenue B reoMeTpuu.
Cpasnenue uppayuonanvHulx yucen. Muooicecmeo 0eucmeumenbmblx yucei.

ToxnecTBeHHbIE IPe0OPa30BAHUA

YuciioBble 1 0yKBEHHbIE BbIPAKECHUS

Bripakenue ¢ nepeMeHHON. 3HaueHHe BbIpakeHus. [locTaHOBKA BBIPAKEHUN BMECTO
IIEPEMEHHBIX.

Henble BoIpakeHUs

CreneHnb ¢ HaTypaJbHBIM MTOKa3zaTesaeM U e€ cBoiicTBa. [IpeobpazoBanus BbIpaXKeHHH,
COZIEpIKAIIMX CTEIEHU C HaTyPAJIbHBIM ITOKA3aTEIIEM.



OpnowneH, MHOTOWIEH. J[elicTBUS ¢ OJTHOWICHAMH U MHOTOWIECHAMHU (CIO0XKEHHE, BRIYUTAHNUE,
yMHOXKeHUE ). POPMYITBI COKPAIEHHOTO YMHOKEHUS: Pa3HOCTh KBAIPaTOB, KBaIpaT CyMMBI U
pasHocTu. PaznoskeHrne MHOTOUYICHAa HA MHOXKUTEIN: BEIHECEHUE O0IIETO MHOXKHTEIS 32 CKOOKH,
2PYNNUPOBKA, NpuUMeHeHUue Popmyl COKpaujénHo2o0 ymuodceHus. Keaopammwiti mpéxunen,

Dpasinodicenue KeaopamHo2o mpéxuiera Ha MHoxcumenu. J{podHo-pannoHaIbHbIe
BbIPasKeHU s

Crernens ¢ 1ensiM nokasaresnem. [IpeoGpasoBanue qpoOHO-TMHEHHBIX BHIPAKEHUI:

CIIOXKEHHEe, YMHOXEHHE, AeNeHue. Aneebpauueckas Opodwv. [onycmumvie 3HAYEHUS NEPEMEHHLIX
Opobno-payuonanvhulx  evipadcenusx. Coxpawenue  aneedpauveckux  Opoodeti. Ilpusedenue
aneebpaudeckux opobel K obwemy 3Hamenamento. /leticmeus ¢ aneebpauieckumu Opoosamu:
Cll0diCe e, 8bIYUMAHUe, YMHOJICEHUe, OelleHUe, 8036€0eHUe 8 CINENEeHb.

IIpeobpaszosanue svipadiceHull, COOEPHCAUUX 3HAK MOOYJIAL.

KBanpaTHbie KOpHI

Apudmernueckuii  KBaApaTHBIM KopeHb. IIpeoOpa3oBaHue BBIPAKEHUN, COJAEPIKALIUX
KBaJIpaTHbIC KOPHH: YMHOXKCHUE, JCJICHUE, BRIHGCEHUE MHOMKUTENSI M3-TI0Jl 3HAKa KOPHS, GHeceHue
MHOXMCUMeSi N0O 3HAK KOPHAL.

YpaBHeHUs] M HEPABEHCTBA

PaBencrBa

YucnoBoe paBeHcTBO. CBOICTBA YMCIIOBBIX PaBEeHCTB. PaBeHCTBO C epeMeHHOM.

YpaBHeHus

[TonsiTvie ypaBHEeHUS U KOPHSA ypaBHEHUs. [Ipedcmasnerue 0 pasHoCUIbHOCIU YPAGHEHUIL.
Obnacmo onpedenenus ypasHenus: (001aCmMb OONYCMUMbBIX 3HAYEHUL NePEMEHHOU).

JIuneiiHOe ypaBHeHHE M €ro KOPHH

Pemenne nuHelHbIX ypaBHEHUW. Jlunelnoe ypasuenue ¢ napamempom. Konuvecmeo xopheu
JUHEUH020 YypasHeHus. Pewenue nunelnvix ypasueruii ¢ napamempom.

KBaapaTHoe ypaBHeHHe H €er0 KOPHH

KBanparaeie ypaBHeHHs. HemoyHbIe KBajpaTHbIC ypaBHEHUs. J|MCKPUMHHAHT KBaJPaTHOTO
ypaBHeHuss. Dopmyna KOpHEH KBaJpaTHOTO ypaBHEHUs. Ileopema Buema. Teopema, obpammuas
meopeme Buema. Pelienue KBagpaTHBIX ypaBHEHUMN: HCIONIb30BaHHE (OPMYINBI IS HAXOXKJICHUS
KOpHEH, epaguueckuti Mmemoo peuwlenus, pasiodfceHue Ha MHOJNCUmeny, noooop KopHel ¢
ucnonvsosanuem meopemovl Buema. Konuuecmeo kopmeii K6a0pamHo20 ypasHeHus 8 3a8UCUMOCMU OMm
e2o ouckpumunanma. buxeadpammuvie ypasnenus. Ypasuenus, cgooumvle K TUHEUHBIM U K8AOPAMHBIM.
Keaopammvie ypasnenus ¢ napamempom.

J{poOHO-palMOHAIbHbIEC YPABHECHUS

Pemenne mnpoctedmux IpoOHO-TMHEHHBIX YpaBHEHHH. Peuwienue OpoOHO-payUOHATILHBIX

VPABHEeHUII.

Memoowr pewenus_ypasnenui: memoosbl PAGHOCUTbHBIX NPeoOpPA306anull, Memoo 3aMeHbl

nepeMeHHoOU, epaguyeckuil Memoo. HCHOﬂbSO@iI/ZﬂAE_C60ﬁC\7716_4)yH\71/;uU_npu peulenuy ypagHeHuil.
Ipocmeniuue uppayuonanvusie ypasnenus euoaN ()= ,vV () =V ().

Ypasuenus suoa = . Ypasunenus 6 yenvix uucnax.

Cucrembl ypaBHeHHM i

VYpaBHeHMe ¢ ABYyMsI IEPEMEHHBIMU. JIMHEHHOE ypaBHEHUE C ByMs NE€PEMEHHbIMU. [Ipsamas
KaK epaguyeckas unmepnpemayus TUHetH020 YPAGHEHUsL C 08YMS NePeMeHHbIMU.

[TonsiTue cucremsl ypaBHeHUM. PerieHne cuctemMbl ypaBHEHUM.



MeTobl pereHus CUCTeM JTMHEHHBIX YPaBHEHHM C IByMsI IEPEMEHHBIMU: epaghuieckuii
Memoo, Memoo CI0HCeHUsl, METOJI TTOJICTAHOBKHU.

Cucmembl TUHEUHBIX YPABHEHULL C NAPAMEMPOM.

HepaBencrBa

Uucnossie HepaBeHcTBA. CBOMCTBA YHCIIOBBIX HEpaBeHCTB. [IpoBepka cripaBeainBoCcTH
HEPaBEHCTB IPH 3a/IaHHBIX 3HAYCHUSAX EPEMECHHBIX.

HepasenctBo ¢ nepemenHoii. Ctporue u HecTporue HepaBeHcTBa. Qbnacms onpeoeneHus
Hepagencmaa (001acms 0ONYCMUMbIX 3HAYEHUL NePeMeHHOLL).

Pemenne nMHENHBIX HEPABEHCTB.

Keaopamnoe nepasencmeo u e2o pewrenus. Pewenue keaopammuvix HepaseHcma:
UCNONIL308aHUE CEOUCME U 2pAPUKA KEAOPAMUYHOU DYHKYUU, MEMOO UHMEPEAN0s. 3anuct peuleHusl
K8AOpamHO20 HepaseHcmed.

Pewenue yenvix u OpooHO-payuoHanbHbIX HEPAGEHCME MEMOOOM UHMEPEAILOS.

CucreMbl HEpaBEeHCTB

CucreMbl HEpaBEHCTB C OJHOM IlepeMeHHOW. PerieHne cucteM HEpPaBEHCTB C OAHOMU
HNEPEeMEHHOMN: JTMHENUHBIX, keadpammubix. VI300paxkeHne peleHus: CUCTEMbl HEpPAaBEHCTB Ha YHCIOBOM
OpsAMOiL. 3aMUCh pelIeHs] CUCTEMbl HEPABEHCTB.

DOyHKIUHA

IHousaTue pynkuuun

JlekapTOBbI KOOpAMHATHI Ha IuIockocTH. DopMupoBaHUe MPEACTaBICHUN O METalpeIMETHOM
HOHATUM «KOOpAUHAThD. CrocoObl 3aaHus (YHKUMN: aHAIUTUYECKUH, rpaduyeckuii, TaOIUYHbIH.
I'padpuk ynknuu. Ilpumepbl QyHKIMA, TOMyYaeMBIX B MPOIECCE HCCICAOBAHUS PA3TMYHBIX
peabHBIX MPOLIECCOB U pelleHHs 3a1ad. 3HaueHue (QyHKIuHu B Touke. CBoHCTBa (QyHKUHMI: 001acTh
OTpeieNIeHus, MHOXKECTBO 3HaUEHUH, HYJIU, TIPOMEXKYTKH 3HAKOTIOCTOSTHCTBA, Y€MHOCb/HEeYEMHOCHb,
IPOMEXYTKH BO3pacTaHUsl U yObIBaHMs, HauOoJblllee M HauMeHbllee 3HaueHus. MccnenoBaHue
byHkumu 1o e€ rpaduky.

Ilpeocmasnenue 06 acumnmomax.

Henpepvienocmo ¢hynxyuu. Kycouno-3aoannvie ¢hpynxyuu.

JIuneiinas pyHKuus

CpoiicTBa U rpaduk JMHEHHOW (QYHKIMH. YTI0BOM Ko3(dduuueHT npsmoil. Pacmonoxenue
rpaduka TUHEHHOW (QYHKIMH B 3aBUCUMOCTH OT €€ yrioBoro ko3dduiuueHTa u cBOOOJHOIO WieHa.
Haxoorcoenue koaghgpuyuenmoe nunetinoti pynkyuu no 3a0aHHbIM YCIOBUAM: NPOXOHCOEHUE NPAMOU
yepez 08e MOUKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXOHCOEHUe NPAMOU uepe3 OAHHYI0O MOUKY U
napaiebHo OaHHOU NPSAMOUL.

KBagpatnunas ¢pyHkums

CpoiictBa u rpaduk KBagpatuyHoW (QyHkuuu (mapabomna). [locmpoenue epaguka
keaopamuyunol ynkyuu no mouxkam. HaxoxneHue Hyneill KBaapaTUIHON (DYHKIUH, MHOdMCEcmea
3HQUeHUll, NPOMEI’CYMKO8 3HAKONOCMOSAHCMSEA, NpoMedxcymkose monomonnocmu. QOOpaTHas

NPONOPUUOHAIBHOCTH
CgoiictBa ¢pynkiuu = I'unepbona.

I'pagpuku ¢ynxyuir. I[lpeodopaszosanue epaguxa pyuxkyuu = () 018 nocmpoerus 2papukos
Qyukyutt uoa = ( + )+ . -
Tpauru pynkyuii - = +55 =V, =3, =]|.

IMocienoBaTeLHOCTH U MPOrPecCH




HucnoBasg mociienoBaTenbHOCTh. [IprUMeEpBl YHCIIOBBIX MOCIENOBATEIbHOCTEN. beckoHeuHbIe
MocJieI0BaTeNbHOCTU. Apudmernueckas mporpeccuss U €€ cBOWCTBa. I'eomMeTpudecKas MpOrpeccusl.
Dopmyna obwe2o uneHa u CYMMbl N NEPBbIX UIEHO8 apupmemuueckou u 2eomempuieckou
npoepeccuil. Cxo0amascs 2eomempuyecKkas npocpeccus.

Pelnenne TeKCcTOBBIX 32124

3anauu Ha Bce apudMeTnyecKne 1eHCTBUSA

Pemenne TekcTOBBIX 3afau apudmeTHueckuMm crocobom. Mcmonb3oBaHue TaOuull, CXeM,
YepTexke, APyrux CPeACTB MPEICTABIICHUS IaHHBIX MPU PEIICHUH 3aauH.

3agauu Ha IBUKeHUE, PA0GOTY U MOKYNKH

AHanu3 BO3MOXKHBIX CHUTYyallMid B3aMMHOTO PACIOJIOXKEHUS OOBEKTOB TMPU WX JIBIIKCHUH,
COOTHOIIEHUSI 00BEMOB BBITIOIHSAEMBIX pa0OT MPU COBMECTHOU paboTe.

3agaum HA YaCTH, 0/, TPOLEHTHI

Pemenne 3amay Ha HaxXOXKJIEHUE YACTH YHUCJIa M YUCIAa MO ero 4dactu. PemieHue 3amay Ha
MPOLICHTHI U A0TU. [IpuMeHeHne nTponopiuil mpu peleHn  3a1ad.

Jlornueckue 3agaun

Pemenune normueckux 3angad. Peuenue no2uyeckux 3a0au ¢ nomowbio epagos, mabauy.

OcHoBHbIE MeTO/IbI PellleHNs] TEKCTOBBIX 3a1a4: apudMETHUECKHI, anredpandecKui,
nepebop BapuaHTOB. [lepsuunvle npeocmagnenus o0 Opy2ux Memooax peuwieHus 3a0ad
(ceomempuueckue u epaguueckue memoost). CTATUHCTHUKA U TeOPHs BEPOSITHOCTEMH

CraTucruka

TabnuuHoe u rpaduueckoe MpencTaBiIeHHE AAHHBIX, CTOJOYATHIE W KPYTrOBBIE AHArpamMMbl,
rpaduky, MPUMEHEHHWE TUarpaMM M TpapuKOB I OIMHMCAHUS 3aBUCHMOCTCH pPEaTbHBIX BEIHYHH,
u3BledeHHEe WHPOpMalMu u3 Tabmuil, auarpaMM u rpaduxoB. OnucarenbHble CTAaTHUCTUYECKUE
MOKa3aTeJIM YMCIIOBBIX HAOOpPOB: cpefHee apudpMeThyecKoe, mMeduana, HauboJbIlee U HauMEHBIIee
3HaueHUsl. Mephl pacCeUBaHUs: pa3Max, OUCHEPCUs U CIAHOAPIHOe OMKIOHEHUE.

CnyyvaitHasi W3MEHYMBOCTh. VI3MEHUYMBOCTH, mpu U3MepeHusx. Pewarowue npasuna.
3axonomepHOCMU 8 UBMEHUUBHIX BEIULUHAX.

Cayuaiinbie COObITHS

CnyuaiiHple ONBITHI  (IKCIIEPUMEHTHI), DSJEMEHTApHBIE ClydyailHble COOBITHUS (MCXOJIBI).
BepositHocT  sneMeHTapHbIX  coObITui.  CoOBITHST B CIOydalHBIX  OKCIIEpUMEHTaX U
0JIarOoNpUATCTBYIONIUE JJIEMEHTapHbIE COOBITHSA. BeposTHOCTH ciydallHbIX COOBITHH. OTMBITHI C
PaBHOBO3MOKHBIMU ~ DJIEMEHTAPHBIMU  COOBITHSIMU. Kiaccudyeckue BEpOSITHOCTHBIE OIBITHI €
UCTOJIb30BAaHUEM MOHET, KYOHMKOB. [Ipeocmaeénenue cobvimuii ¢ nomowwto ouazpamm Jinepa.
Ilpomusononoocnvie cobvimus, ob6veouneHue u nepeceyenue coovimuu. Ilpasuno crodxcenus
seposmuocmeti. Cnyuaiinwiii evloop. [lpedcmasnenue sxcnepumenma 6 ude depesa. Hezasucumvie
cobvimus. Ymuoowcenue eeposmuocmeri He3agucumuvlx cobvimuti. Ilocieooeamenvhvie Hezasucumvle
ucneimanus. [IpencraBieHne o0 HE3aBUCUMBIX COOBITUSX B KU3HU.

dnemenmopl KOMOUHAMOPUKU

Ilpasuno ymmoorcenus, nepecmanosku, gpakmopuan yucia. Couemanus u 4ucio co4emanuii.
@opmyna wucna couemanuui. Tpeyeonvnux Ilackans. Onvimsl ¢ O0OILUWUM YUCTOM PABHOBOZMOICHBIX
91eMeHmapHelx coovimuil. Beiuucnenue eepossmuocmell 6 Onblmax ¢ NpuUMeHeHuem KOMOUHAMOPHbIX
Gdopmyn. Ucnvoimanua bepuynnu. Ycnex u meyoaua. Beposmuocmu cobvimuii 6 cepuu UCNbIMAHUL
bepuynnu.



Cnyuaiinvle eenuqunl
3Hakomcmeo co cryyaluHbIMU 8eIUYUHAMU HA NPUMEPAX KOHEYHBIX OUCKPEMHBIX CIYYAUHbIX

eenuuun.  Pacnpeodenenue  seposmmuocmeil.
Mamemamuyeckoeo oxcuoanus. Ilowamue o 3axkone Goavuwiux uucen. Mzmepenue eeposimHocmell.
Ilpumenenue 3axona 601bWUX YUCEN 8 COYUOLO2UU, CIMPAXOBAHUU, 8 30PABOOXPAHEHUU, 0DecneyeHul
bezonacnocmu HaceleHus: 8 Ype3BblYAlHbIX CUMYAYUSIX.

TEMATHUYECKOE IINTAHUPOBAHUE

Mamemamuueckoe oorcudanue. Csoticmesa

B ToM 4ucae
I'naBa Conepxxanue MaTepuasa KoJsun4yecTBo 4acoB KOJIUY€eCTBO
KOHTPOJIbHBIX PadoT
7 kaace
1 [loBTOpEeHME Kypca MaTeMaTHUKH 6 4
Kiacca
2 AnrebpandecKue BbIpaKeHHs 11 1
3 YpaBHEHUA C OJJHUM HEU3BECTHBIM 9 1
4 OHOYIEHBI 1 MHOTOWIEHBI 24 1
5 PasnokeHne MHOTOYIEHOB Ha 19 1
MHOYKUTEITH
6 AureGpandeckue apoou 22 1
7 Jluneiinast QyHKIHUs U e€ rpaduk 12 1
8 Cucremsl ABYX YpaBHEHHH C IByMs 14 1
HEU3BECTHBIMH
9 BBenenne B KOMOMHATOPHKY 7
10 [ToBTOpeHue Kypca anredbpsl 7 Kiiacca 14
Oo011ee KOIMYECTBO YacoOB 136 7
8 ki1ace
[MoBTOpenue Kypca anrebopsl 7 Kiiacca )
1 Hepasencrsa 20 1
2 [TpuOnMKeHHBIC BBIYUCICHUS 8
3 KBanpaTHble KOpHU 13 1
4 KBanpaTHsle ypaBHEHUS 24 1
5 KBanpatuunas ¢pyHKIus 12 1
6 KBanparusie HepaBeHCTBA 11 1
7 [ToBTOpeHHe Kypca anreOpsl 8 Kiacca 9
O61ree KOJTHYECTBO YaCOB 102 5
9 kiacce
1 IToBTOpenue kypca anreOpsl 8 Kinacc 8 1
2 CreneHb ¢ paroHAIEHBIM 14 1
MOKa3aTelemM
3 Crenennas pyHKUIUSA 19 1
4 [Tporpeccun 19
5 Cnyuaitabie cCOOBITHS 16




6 | CinyuvaiiHble BeTMYMHBI 13
7 | MuoxectBa. Jloruka 15
8 | Iosropenue xypca anre6psr 7-9 32
KJIacCOB
OO011ee KOTNYECTBO YACOB 136
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