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IHosicHuTeALHAA 3aIIHCKA

PabGowas mnporpamma 1o anreOpe paszpaboraHa B COOTBETCTBHM C DenepanbHBIM
rocyJapCTBEHHBIM 00pa30BaTeIbHBIM CTaHIAPTOM OCHOBHOTO 001Iero oopa3oBanus u [IpumepHoii
o0pa3oBaTeNnpHON MPOrpaMMOl OCHOBHOTO 00mIero oOpa3oBaHus s oOydarommxcs 7-9-x
KJIACCOB.

HopMmaTtuBHBIE 1 TPaBOBbBIE TOKYMEHTHI:

1. 3akon «O06 o6pazoBanuu B PD» (o1 29.12.2012 Ne273-®3, ¢ momomuenusimu ot 29.07.2017
Ne216-D3).

2. ®enepanbHBIM TOCYIAPCTBEHHBIM 00Pa30BaTEIbHBIM CTAaHAAPTOM CpPEeIHEr0 OOIIero 00pa3oBaHHs
(mpuka3z MOuH P® ot 17.05.2012 Ne 413) ot 29.06.2017 1. Ne613.

3. @denepanbHBI TMEepedeHb YYCOHHKOB, PEKOMEHIYEMBIX K MCIOJIb30BAaHUIO TIPH peaTH3alliu
UMEIOIUX TOCYAAPCTBEHHYIO aKKPEAWTAIMIO 00pa30BaTeIbHBIX MPOTPaMM HAYaIbHOTO OOIIEro,
OCHOBHOT'O 00IIIero, CpemaHero ooiero odpa3oBaHUs, YTBEPKIACHHBIM IpHKa3oM MUHHCTEPCTBA
npocsemieHnss Poccuiickoit @enepammu ot 20.05.2020 Ne254 ((mpukaz Ne766 ot 23.12.2020,
3apeructpuposan 2.03.2021 Ne 62645).

4. Tlucemo MunucrepctBa oOpazoBanust u Hayku P® ot 28.10.2015 Ne08-1786 «O paboumx
MporpaMMax y4eOHBIX MPEIMETOB.

5. lonoxenne o paboyeit mporpamme y4yeOHOTO MpeAMETa, Kypca, TUCHUIUTHHEBL (Moays) MOY
«Cpennsisi obOmeobpazoBarenbHas mkoyia Ne6, yTBepkaeHHoe mnpukazom mo MOY Ne64/1 ot
23.03.2020.

6. IlpumepHas ocHOBHas oOpa3oBaTelbHAs IporpaMMa OCHOBHOTO o0OIero oOpa3oBaHUs
(omoOpena pemieHneM  (QenepalbHOTO  yu4eOHO-METOJUYECKOrO0 OOBEIWHEHUS M0 OO0IIeMy
obpazoBanuio (mpoTokoa oT 28.06.2016 No2/16-3).

Obwasn xapaxmepucmuxa yuebHo20 npeomema

Kypc anrebpsl B 7 - 9 kiaccax XapakTepU3yeTCs Pa3BHUTHEM BBIYMCIUTEIbHBIX YMEHUH 10
YpOBHSI, TIO3BOJIAIOIIETO YBEPEHHO MCIOJIb30BaTh UX MPHU PELICHUH 337a4 MaTEeMaTUKU M CMEXKHBIX
NPEeIMETOB, YCBOGHHEM amrmapara YpaBHEHHH M HEpaBEHCTB KaK OCHOBHOTO CpPEICTBa
MaTEeMaTHYeCKOro MOJEJIUPOBAHMS 3aJad, OCYIIECTBICHHEM (YHKIUOHAIBHOM TMOATOTOBKHU
IIKOJIbHUKOB, MOBBIIIEHUEM TEOPETHUYECKOTrO0 YPOBHS OOydYeHHs, MOCTENEHHBIM YCHUIMEM pPOJIH
TEOPETUYECKUX 0000IIEHUH U IEYKTUBHBIX 3aKIIOYCHHH.

Conepxanne Kypca B 7-9 Kiaccax MpEACTaBIEHO B BHJE CICAYIOIIUX COJEpKaTEeIbHBIX
pasznenoB: apudmMeTuka; anredpa; (YHKIHUH, BEPOATHOCTh W CTaTUCTUKA. Hapsamy ¢ stum B
cojiepKaHue BKIIOYCHBI JIBa OTOJHUTEIBHBIX METOIOJIOTHYECKUX pa3jiesia: JOTMKa U MHOXECTBA;
MaTeMaTHKa B  HCTOPUYECKOM  pa3BUTHUHM, UYTO  CBSI3aHO C  peanu3auuen  1mesei
OOIIEMHTEIUIEKTYaJIbHOTO M OOLIEKYIbTYPHOTO pa3BUTHUsS ydammxcs. [Ipu 3ToM mepBast TUHHS —
«Jloruka ¥ MHOXECTBa» — CIYXHUT LEIH OBIAJACHUS YyYallUMUCA HEKOTOPBIMU 3JIEMEHTaMU
YHHUBEPCAJILHOI'O MAaTEMAaTUYECKOT0 s13bIKa, BTOpas — «MaTeMaTuka B HICTOPUYECKOM Pa3BUTHUN») —
CIOCOOCTBYET CO37IaHUIO OOIIEKYJIbTYPHOTO, TyMaHUTAPHOTO (hOHA U3YUCHHS Kypca

Copnepxanue TUHUHA «ApUPMETHKA» CIYKHUT 0a30il JUIs JalbHEHIIero u3y4eHus yJaluMucs
MaTEeMaTHKH, CHOCOOCTBYET pa3 BHUTHIO HMX JIOTUYECKOTO MBIILIECHUS, (OPMUPOBAHUIO YMEHUS
MOJIb30BAaThCsl AITOPUTMAMH, a TaKXKe NMPHOOPETEHMIO MPAKTUYECKHX HABBIKOB, HEOOXOAMMBIX B
MOBCEIHEBHOM KU3HU. Pa3BUTHE MOHATHS O YKCIIe B OCHOBHOM IIKOJIE CBSI3aHO C PAllMOHAIbHBIMU U
UppalMOHAILHBIMU YUCIIaMHU, (OPMHUPOBAHUEM TEPBUYHBIX TPEICTABICHUH O AEHCTBUTEIHHOM
qrce.

Copneprxanue TMHUN «Anredpay crmocoOCTByeT (POPMUPOBAHUIO Y yUAIIUXCS MATEMAaTHIECKOTO
anmaparta JUIsl pellleHds 3aJad U3 pa3/IesioB MaTEeMaTHKH, CMEXHBIX MPEIMETOB U OKpYXKarolleu
peanbHOCTH. B OCHOBHOM IIKOJIE MAaTepUal IPyNIUPYETCS BOKPYT PallMOHAIbHBIX BBIPDAKECHUH. SI3bIK
anreOppl MOMYEPKUBACT 3HAUEHUE MAaTEMaTHUKU Kak s3blKa IS IOCTPOEHUS MaTeMaTUYEeCKUX
MOZCJIEH TPOLECCOB U SBICHUN pEaJbHOr0 Mupa. Pa3BuThe anropuTMU4eCKOro MBIIUICHUS,
HE0OXOJIMMOr0, B YAaCTHOCTH, IS OCBOCHMS Kypca HWH(GOPMAaTUKH, W OBJIAJEHUE HaBBIKAMU
JNeNyKTUBHBIX paccyxkaeHuil. IIpeoOpa3oBaHne CHMBOJBHBIX (OPM CIIOCOOCTBYET Pa3BUTHIO
BOOOpa)KEHUs yJaIIuXcs, UX CIOCOOHOCTEH K MaTeMAaTUYECKOMY TBOPYECTBY.



Conepxxkanne pazgena «DyHKIUU» HaLEIEHO Ha MOJYYEHHE IIKOJIbHUKAMH KOHKPETHBIX
3HaHUN O (YHKIMHM KaK BaKHEHIIEH MaTeMaTHYeCKOW MOJENH IS ONMUCAHUS M HCCIICIOBAHUS
pa3HooOpa3HbIX TpoleccoB. M3ydeHue 3TOro MaTepuaja CHoCOOCTBYET Pa3BUTHIO y YYAIIHXCS
YMEHHUS UCIOJIb30BaTh Pa3InYHbIC SA3bIKM MaTEMaTUKHU (CIIOBECHBINA, CUMBOJIMYECKUH, TpadUUeCKHil),
BHOCHUT BKJIaJ B (h)OPMHUPOBAHHE MPEICTABICHUN O POJIM MATEMATUKH B Pa3BUTHH ITUBUIH3AIUHN U
KYJIbTYpBI.

Paznien «BeposTHOCTD M CTaTUCTHKA» — 00s13aTeNbHBI KOMIIOHEHT IIKOJILHOTO 00pa3oBaHus,
YCUJIMBAIOIIUN €ro MPHUKIaJHOE U MPAKTUYECKOE 3HaueHue. JTOT Marephall HeoOXOauM, Mpexse
BCero, A (GOpMHUPOBAHUS Y ydalIuXxcsl (QYHKIIMOHAILHOW TPaMOTHOCTA — YMEHHUS BOCIIPHHUMATD U
KPUTHYECKH aHaIM3UPOBaTh HHQPOpPMAIMIO, MPEACTABICHHYI0O B PAa3JIMYHBIX (Qopmax, MOHUMATh
BEPOSITHOCTHBIM ~ XapakTep MHOTMX pEaJbHbIX 3aBUCHMOCTEH, IMPOU3BOAUTHL IPOCTEHUIINE
BEPOATHOCTHBIE pacu€rbl. M3yueHne OCHOB KOMOWHATOPUKHM MO3BOJIUT YYalIUMCSl OCYILECTBISATh
paccMOTpeHHe cilydaeB, mepebop M MOACYET dYHcia BAapHAHTOB, B TOM YHCJIE B IMPOCTEHUIIMX
MPUKJIAHBIX 3a/1a4ax.

[Ipy W3yyeHMM CTATUCTUKH M BEPOSATHOCTH OOOTaINAIOTCS MPEICTABICHUS O COBPEMEHHOM
KapTUHE MHpa U METOJax €ro uccienoBaHus, GOpMUPYETCS NMOHMMAHHUE POJM CTATUCTUKHU Kak
MCTOYHHMKA COLMAIBHO 3HAYUMON HMH(OpPMAIMM M 3aKJIaJbIBAIOTCSI OCHOBBI BEPOSITHOCTHOTO
MBIIUICHHUS.

OOydeHue MaTeMaTHKE B OCHOBHOM IIKOJIC HANpaBICHO HAa JOCTI)KEHHE BBITYCKHHUKAMH
IJIAHUPYEMBIX pE3yJIbTATOB: 3HAHWUW, YMEHUW, HABBIKOB, KOMIIETCHIIMH W KOMIIETEHTHOCTEH C
YU4ETOM BO3MOXKHOCTEH 0Oy4aromuxcsi CpEeAHEro UIKOJBHOTO BO3pacTa, HWHIWBUIYAIbHBIX
0COOCHHOCTEH UX Pa3BUTHS U COCTOSHUS 3I0OPOBBSI:

6 HanpaeneHuU TUYHOCMHO20 PA3BUMUAL:

e (opmupoBaHHE YMEHUI U HABBIKOB YMCTBEHHOI'O TpyJa — IUIAHUPOBAHHUE CBOEH pabOTHhI, MOUCK
palMOHAIBHBIX ITYTEH €€ BBINOIHEHUS, KpUTUYECKAsk OLIEHKA pPe3yIbTaTOB;

® Da3BUTHE JIOTMYECKOTO W KPUTHYECKOTO MBIIUICHUS, KYJIbTYphl pEuYd, CIOCOOHOCTH K
YMCTBEHHOMY 3KCIIEPUMEHTY;

® BOCHUTaHUE KAuecCTB JIMYHOCTH, OOECIEUMBAIOUIMX COLUAIbHYI0O MOOUIBLHOCTH, CIIOCOOHOCTH
MPUHUMATH CAMOCTOSITEIIbHBIC PEILICHHUS;

e (opmupoBaHME KayeCTB MBIIUICHUS, HEOOXOAMMBIX [UISl aJanTalid B COBPEMEHHOM
nH(pOpPMaIMOHHOM OOIIECTBE;

8 MemanpeoMemHoM HanpasieHuu.

e (opmupoBaHHE TPEACTABICHUNH O MaTeMaTHKE KaK 4YacTH OOIIeYeOBEUECKON KYNbTYpBI, O
3HAYUMOCTH MaTEeMaTUKHU B Pa3BUTHH LIMBUIN3ALMU U COBPEMEHHOIO OOIIECTBA;

® Dpa3BUTHE TMPEACTABICHUII O MaTeMaTUKe Kak (opMe ONUCaHUS M MeTOoJe MO3HAHUsA
NEHCTBUTENIFHOCTH, CO3JAaHUE YCIOBUH Ui TMpPHOOpPETEHHsT TEPBOHAYAIBHOIO  OIBITA
MaTeMaTUYeCKOro MOJAEIUPOBAHMS;

e (opmHupoBaHHE OOIMKX CHOCOOOB MHTEIJICKTYAJIbHOW JESITEIbHOCTH, XapaKTepHBIX IS
MaTE€MaTUKU U SIBISIOMIUXCA OCHOBOM MO3HABATEIbHOW KYyJIbTYpPbl, 3HAUUMOMN JUISI pa3IMYHbIX
cdep yenoBeUYeCKO 1eATENbHOCTH;

8 NPeOMemHOM HANPABTIEHUU:

e OBJAJICHUE CHUCTEMOM anreOpandeckux 3HAHUH M yMEHUH, HEOOXOIWMO Ui TPOAOKEHUS
o0pa3oBaHus, U3yYCHHS] CMEKHBIX JUCLMILINH, IPUMEHEHHS B IIOBCEHEBHOM KU3HU;

e co3maHue (QyHIAMEHTa I MaTeMaTH4YecKOro pa3BUTHA, (OPMHPOBAHUS MEXaHH3MOB
MBIILJICHUS, XapaKTEPHBIX AJII MATEMAaTHUYECKOU JIEATETbHOCTH.

Mecmo yuebnoz2o npeomema «Aneebpar 6 yuedbnom niaue
VYuebueiv mmanom MOY «Cpennsis  oOmieoOpa3zoBarenbHass mmkoma Ne6 ¢ yriyOJaeHHBIM
M3YYCHHEM OTACNBHBIX MpeIMeToB», T. HanbiM Ha u3ydeHue yueOHoOro mpeamera «Anredpa» Ha
0a30BOM YpPOBHE B OCHOBHOHM IIKOJie¢ B 7-9-X Kilaccax OTBOAUTCA 3 y4eOHBIX Yaca B HENETIO B
TEYCHHE KaXKIOro roja oOydeHus, Bcero 315 ypokoB u3 kortopsix 30% MpOBOAMTCS C MPUMEHEHHEM
IUQPOBBIX 00pa30BaTeNbHBIX pecypcoB U miatdopm (Poccuiickas snexrponnas mkoia, Kmace, @okcdopa,
Skysmart, learningapps, PemryOI'3).



Fbnok koppexyuonnoti pabomoi
B MOV «Cpennsisi 0o6meo0pa3oBaTenpHas mkona Ne6 ¢ yriyOJICeHHBIM M3yY€HUEM OTIEIbHBIX

npeameroB», T. HaneiM 00ydaroTCsi IIKOJIBHUKHA C 3a€PXKKOM IICUXMYECKOTO DPa3BUTHA, C

HapyHICHUSIMA pe4n | JeTu-uHBaIMAbl. KoppekimoHHas paboTa HampaBiIeHAa Ha CO3IaHUE

CTELUANBHBIX YCIIOBHH OOy4YeHHsI U OpUEHTHPOBAaHA Ha PA3BUTHE MOTEHIUAIBHBIX BO3MOXKHOCTEH

yJaImmxcs, HeOOXOJUMBIX JUTS JaTbHEHIIET0 00y4YeH!s U COIMATN3aIIH:

o peanu3anys NpUHLIUNA UHAWBUAYyanu3anuu oOyueHust (3QQPeKTUBHOE COYETaHUE CIOBECHBIX,
HaIJBIIHBIX M MPAKTHMYECKUX METOAO0B OOy4YeHHMs) MpHU OIpoce, OOBSICHEHUH M 3aKPEIUICHUH
HOBOT'O MaTepuaia Ha BCEX dTarax ypoka;

o npefocTaBieHne  AudQepeHurpoBaHHOW — MOMOIIM:  CTHUMyJupylomeid  (omoOpeHue,
SMOIMOHAJIbHAS TIOAJCPIKKA), OpTaHU3YIOMIeH (IIpHUBJICYCHNE BHUMAHUS, KOHIICHTPUPOBAHUE
Ha BBINOJIHEHUH pabOThl, HATOMHHAHNE O HEOOXOIMMOCTH CaMOTIPOBEPKH) U HAIPABJISIONIECH
(MOBTOpEHHUE U pa3bsICHEHUE UHCTPYKIIMU K 33JJaHUIO);

° cOOJII0JICHHE B OTPEICIICHUU 00bheMa M3ydyaeMOoro MaTepHaia MPUHIIUIIOB HEOOXOAUMOCTH U
JIOCTaTOYHOCTH;

o aJlanTUpPOBaHUE TEKCTa 3amaHuil (Oosnee KpymHBIH MpU(T, YETKOE OTTPAHUYCHHE OIHOTO
3aJlaHusl OT JAPYToro; yrnpoiieHue GopMyIupoBOK) IPH HEOOXOIUMOCTH;

o npu OGBHCHGHI/II/I 3alaHus OMUPATHCA Ha JKU3HEHHBIN OIBIT pe6éHKa, BBIACIIATh CYHICCTBCHHELIC
IIPU3HAKU U3Y4aeMbIX ITOHATUH;

o ornopa Ha OOBEKTHBHBbIE BHYTPEHHHE CBSA3M B COJEp)KaHUU H3Yy4aeMOro MmaTepuana Kak B
paMKax OJHOTO MPEeAMETa, TaK U MEXAY NpeaMeTaMH;

o KOPOTKHE YETKWE WHCTPYKIHUHU K 3aJaHUSIM, MHOTOKPATHOE MPOrOBAPUBAHUE DIIEMEHTOB,
MMOCJIEOBATCIbHOCTH 3a/IaHMI;

o UCIIOJIb30BAaHUE YIPAKHEHUH Ha pa3BUTHE BHUMAHUS, MaMATH, MBICIUTEIbHBIX MPOLIECCOB,
HaBBIKa CAMOKOHTPOJISI (CBEpKa C 3TaJJOHOM, MTOUCK OIITHOOK);

. y4eT UHAMBHUYaJIHHOTO TEMIIAa paboThl YICHHKA IPU OCBOCHUH IIPOTPaAaMMHOT0 MaTepHaa;

o OTpakKeHHE JWHAMUKH M KauecTBa YCBOCHHUS MaTepuala, CHUCTEMaTHYHOE U PEryisipHOe
OCYIIIECTBIICHUE KOHTPOJIS;

o BOBJICUCHUE YYAIIEroCs B MPOIECC OOIMIEHUSI C OAHOKIACCHUKAMH, MOMOIIb B MPEOJI0TICHUH

TPYAHOCTEH B Mpolecce OOLICHHUS.

Pe3ynbmamoi 0ceoenust yueHukom 00s13amenbHOU Yacmu npocpammsl 6yO0ym coomeemcmeosams

0a3060My YPOBHIO NIAAHUPYEMbBIX Pe3YIbmMamos OCHOBHO20 00uje2o 00pa306anus. Yuenux 001xiceH
yeeoums uH@opmayuro, 0053amenbHyIo K YC80EHUIO U 8 me JHce CPOKU, YUMo U €20 CBEPCMHUKU.
C yenvio ocywecmenenus ougghepenyuayuu 00yueHUs, YYEHUKy Modxcem Oblmb NPedNoNHCceH
001e24eHHbIIl BAPUAHM OOMAUIHE20 3A0aHUs, YMeHbleHUe 00vema. B xooe yuebnozo 3ansmus 0as
obne2ueHUss YCBOeHUS Mamepuala UCNOIb3YIOMecsa KapmouKku, cxemvl, mabauysl, MyabmumeouliHvle
npe3eHmayuu.

Ils1anupyeMble pe3yJibTaThl OCBOEHHS YUeOHOI0 npeaMeTa «AJredopay»

Nzydenue anre6psl B 7-9-x Kiaccax HarpaBlIeHO Ha JOCTIKEHHE O0YYaIOIMMHUCS TUYHOCTHBIX,
METaNpeIMETHBIX U MPEAMETHBIX PE3YIbTATOB.

MeramnpenMeTHble pe3yiabTaTbl BKJIIOYAIOT OCBOCHHBIE OOYYAIOIIMMHCS MEXIIPEIMETHbIC
NOHATUS M YHHMBEpCaJbHble  ydyeOHble  JeicTBUsA  (peryJsATUBHBIE,  I03HABaTEIbHBIE,
KOMMYHHMKaTHUBHBIE).

[IpenmerHble pe3ynbTaThl NPUBOAATCS B OJ0Kax «BBIMyCKHUK HaydyuTcs» U «BBIMyCKHUK
MOJYYUT BO3MOXKHOCTh HAyUUThCs». BIOK «BBITYCKHUK Hay4UTCs» BKJIIOUACT KPYT y4eOHBIX 3ajad,
IIOCTPOCHHBIX HAa OIOPHOM Y4eOHOM Marepuaje, OBJAJACHUE KOTOPBIMU MPUHIMIIHAAIBHO
HEOO0XOAUMO JJIsl YCIEIIHOTO O0y4YeHHS M COIMAM3alMN M KOTOPbIE MOTYT OBITh OCBOCHBI BCEMHU
oOyyaromuxcs. B Onoke «BBINYCKHUK MOJYYUT BO3MOYKHOCTh HAYyUUTBCS» IMPHUBOISATCS
IUTAHUPYEMbIE PE3yIbTaThl, XapaKTEePU3YIOIIUE CHCTEMY y4eOHBIX ACUCTBHI B OTHOIIEHUH 3HAHUM,
YMEHUH, HaBBIKOB, PACHIMPSIONINX M YIITYOJSIOMINX TOHUMAaHKUE ONTOPHOro y4eOHOro MaTepuaia min
BBICTYNAIOUIMX KaK IPOINEAEBTUKA JI JNaJbHEMILEro M3ydyeHUs JaHHOTO IpeaMeTa. YpOBEHb
JNOCTH)KEHUM,  COOTBETCTBYIOUIMM  IUIAHUPYEMBIM  pe3yjibTaraM  3Toro  OJoKa,  MOTYyT



IPOJAEMOHCTPUPOBATh  OTJAEIbHbIE  MOTHBUPOBAaHHBIE W CIIOCOOHBIE  OOyYaroImecs.
CooTBeTCTBYIOIIAs TPYIIA PE3yIbTATOB B TEKCTE BBIJEIICHA KYPCHBOM.
JIM4HOCTHBIE pe3yIbTaThl:

e (QopMHpOBaHHE OTBETCTBEHHOTO OTHONICHHS K YYEHHUIO; TOTOBHOCTH U CIIOCOOHOCTH
00ydJaronmxcsi K cCaMOpPa3BUTHIO U CaMOOOpPA30BaHHMIO Ha OCHOBE MOTHBAIMH K OOYYCHHIO U
NO3HAHUIO; BHIOOPY JanbHeimero oOpa3oBanusi Ha 0a3e OPMEHTHPOBKH B MHUpe Mpodeccuil u
npopEeCCHOHATBHBIX  TPEANOYTEHH,  OCO3HAaHHOMY  TIOCTPOCHUIO  HWHIUBUAYaJIHHOU
00pa3oBaTeNbHON TPACKTOPHH C YIETOM YCTOMUMBBIX MTO3HABATEILHBIX HHTEPECOB;

e (opMHpPOBAHHE IIETOCTHOIO MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HayKH U OOIIECTBEHHOMN NMPaKTHKH,

e (QopMHpOBaHHE KOMMYHHKATHBHOH KOMIIETEHTHOCTH B OOIICHWHM H COTPYAHHYECTBE CO
CBEpCTHHKAMH, CTapIIMMHA W MIAIIIUMH B 00pa30BaTeNbHOW, y4eOHO-HCCIIEAOBATEIBCKOM,
TBOPYECKOH U JPYTruX BUAAX JEATEIbHOCTH;

® UHTEPHOpHM3AlMs IICHHOCTH TIPOIYKTHBHON OpraHMW3allMd COBMECTHOW  JESITEIBHOCTH,
camMopeaTu3aluy B TPYIIE U OPTaHU3aIUH, IEHHOCTH «IPYTrOro» Kak PaBHOIPABHOTO MapTHEPA;

e (opMHpOBaHME KOMIETEHIMI aHajaM3a, IMPOCKTUPOBAHUS, OpraHU3alUd JeSTEIbHOCTH,
pedraexcuu n3MEeHEHUH.

MeTanpeaMeTHbIe pe3yJibTaThI:
MesknpeaMeTHbIe TOHATHA:

1. ®opmupoBaHue U pa3BUTHE OCHOB YU TATEILCKON KOMITIETEHIIUH.

OOyuaronyecss OBIAJCIOT YTEHHEM KaK CPEICTBOM OCYLIECTBICHHUS CBOMX JAAJIbHEUIIMX IUIAHOB:

MPOJIOJDKEHHST 00pa3oBaHUs H CaMOo0Opa3oBaHUsA. Y BBINYCKHUKOB OyaeT cdopMupoBaHa

NOoTPeOHOCTh B CUCTEMATUYECKOM YTEHHUHU KaK CPEJCTBE MO3HAHUS MHpa U ce0sl B TOM MHUDE.

2. YcoBepIIeHCTBOBAaHHUE HaBBIKOB pa0OTHI ¢ MH(OpMaIel U MOMOJHEHUE UX.

OOyuaromuecs: CMOTYT:

e pa0oTaTh C TEKCTaMH, IPEOOpPa3OBBIBATE W HWHTEPIPETHUPOBATH COJACPKAIIYIOCS B HHUX

WHPOPMAIIHIO: CHCTEMATH3HPOBATh, COMOCTABIISITh, aHAIU3UPOBATh, 0000IIATh U HHTEPIIPETUPOBATH

MH(OPMAIIHIO, COJCPIKALTYIOCS B TOTOBBIX MH(POPMAITMOHHBIX 00BEKTaX;

®  BBIICIATH TJABHYI0 M H30BITOUHYIO WHGOPMAIMIO, MPEACTABIATh HHOOPMAIMIO B CHKATOM

cinoBecHoU (opme (B BHUE IUIaHA WM TE3WMCOB) U B HAIIIIHO-CUMBOJWYECKON ¢opme (B BUIE

TabIuUIl, TpagUUECKUX CXeM M - Tharpamm, KapT NOHATHI — KOHIIETITyalbHBIX IUArpaMM, OMOPHBIX

KOHCIICKTOB);

®  3aMOJHATH U JAOMOJHATH TAOIUIIBI, CXEMBI, IUArPAMMBbI, TEKCTHI.

3. TlpuoOpereHue omnbiTa NPOSKTHOM JEATEIBHOCTH Kak o0co0o0il ¢GopMmbl yueOHOH paboThl,

CIIOCOOCTBYIOIIECH  BOCIUTAHUIO  CAMOCTOSITCIHOCTH, WHHIMATHBHOCTH, OTBETCTBEHHOCTH,

MOBBIIICHUIO MOTHBAMU M ASPPEKTUBHOCTH y4ueOHOH pedrenbHocTH. OOywaromuyecss MoiaydyaT

BO3MOYKHOCTh Pa3BHUTh CIIOCOOHOCTh K pa3pabOTKEe HECKOJbKUX BapHAHTOB PEIICHHH, K TMOUCKY

HECTaHIAPTHBIX PELICHUH, TOMCKY M OCYIIECTBICHUIO Han0oJee MPHUEMIIEMOTO PEILICHHSL.

PeryasiTuBHbIe:

1. YMeHue caMOCTOSTENIbHO OINPENEeNATh eI 00Y4YeHHUsI, CTaBUTh U (DOPMYIHPOBATh HOBBIC 331a4l

B y4ueOe ¥ 1Mo3HaBaTEeIbHOMN EATEIIEHOCTH.

OOyJaromuiicss CMOXKET:

®  AHATM3WPOBATH CYIIECTBYIONIHME U IUIAHUPOBATH OyIyIInue 00pa3oBaTeIbHbBIC PE3yIbTATHI,

*  WACHTU(PHUIIUPOBATH COOCTBEHHBIC MTPOOJIEMBI M ONIPEACIIATH IIABHYIO ITPOOIIEMY;

®  BBIJIBUTATh BEPCUU PELICHUS POOIEMBI, POPMYIHPOBATH TMIIOTE3bI, MPEIBOCXUILATH KOHEUHBIH

pe3yJbTar;

® CTaBUTh II€Jb JCSTEIBHOCTH HAa OCHOBE OIpPEICICHHON MpOOJIeMbl M  CYIIECTBYIOIIUX

BO3MOKHOCTEH;

e (opmynHnpoBaTh yueOHBIC 3aJ]au KaK IIaru JOCTHKEHUS MOCTABICHHOM LIeNN ACATEIbHOCTH;

e 00OCHOBBIBAaTH LIEJEBHIC OPUEHTHPHI M TMPHOPUTETHI CCHUIKAMU Ha IICHHOCTH, YKasbIBas WU

000CHOBBIBAS JIOTHYECKYIO TIOCIIEI0BATEILHOCTD I1IAarOB.

2. YMeHue caMOCTOSTEIbHO IJIAHUPOBATH IYTH JOCTHKCHHS IeNIeH, B TOM YHCIie albTePHATUBHBIC,

OCO3HAaHHO BBIOMpaTh HambOosee HPPEKTHUBHBIE CIIOCOOBI peIIeHUs y4eOHBIX M I03HABATEIbHBIX

3ajad.



Oo0yuawmmiicsi CMOXKeT:

e omnpenernsTh HeoOXOAUMbIE ACHCTBUSA B COOTBETCTBUM C YUeOHON M MO3HABATEIBLHOMW 3amadyeii u
COCTABJISITh AJITOPUTM HUX BBITIOJIHEHHUS;

e 00OCHOBBIBaTh M OCYLIECTBIATH BBIOOP Hanbosee 3((hEeKTUBHBIX CIIOCOOOB pelIeHHs YIeOHBIX U
ITO3HABATEJIbHBIX 337124,

®  HaxOJuTh, B TOM YHUCJIC U3 MPEJIOKCHHBIX BapUAHTOB, YCIOBHS JUIS BHITIOJHEHHS y4eOHOU U
MMO3HaBaTEILHOM 3a/1a4H;

e  BbIOMpATh U3 NPEUIOKEHHBIX BAPHAHTOB M CAMOCTOSTEIBHO HCKATh PECYpPChl ISl pPElICHUS
3a/1a4u, JOCTUKEHHUS LIEIIH;

® COCTaBIIATh IUIAH PEIICHUs MPOOJeMbl (BBIMOTHEHHS TPOEKTA, MPOBEICHHS HWCCIICOBAHMUS);
OTIPEETSATh TOTEHIIMANBHBIC 3aTPYIHECHUS TPH pElIeHUH Y4eOHON M TMO3HABaTENbHOW 3a7aud U
HaxOJUTh CPEJCTBA ISl UX YCTPAHEHHS;

® ONHUCHIBATH CBOH OMBIT, OQOPMIISiE €ro Ui Mepeiadd APYruM JIOASM B BHJE TEXHOJIOTHH
pelIeHNs TPaKTUYECKUX 3a]a4 ONPEEIIEHHOr0 Kacca;

® IJJAaHUPOBATh U KOPPEKTHUPOBATH CBOIO UHIMBUYaJIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.

3. YMeHue COOTHOCHUTh CBOM JIEHMCTBHS C IUIAHUPYEMBIMH PE3YJIbTATAMH, OCYIIECTBIATh KOHTPOJIb
CBOEH JEATENbHOCTH B MPOIIECCEe JOCTHKEHUS pe3ybTarTa, ONpPeesTh CIIOCOOb! AEUCTBUI B paMKax
MPEIOKEHHBIX YCIOBUH M TpeOOBaHUM, KOPPEKTHPOBaTh CBOM JIEHCTBUS B COOTBETCTBUMU C
W3MEHSIOLIENCS CUTYallUE.

OO0yuaromuiicss CMOXKET:

®  OMpEeNeNsTh COBMECTHO C MEJaroroM M CBEPCTHUKAMU KPUTEPUU IUIAHUPYEMBIX PE3yIbTaTOB U
KPUTEPHUH OLICHKH CBOEH y4eOHOM JesITeIbHOCTH;

e cuCTEeMaTH3UpOBaTh (B TOM 4YHCJIEe BHIOWpATh MPHUOPUTETHBIE) KPUTEPUU IJIAHHUPYEMbIX
PE3YJIbTaTOB U OLIEHKU CBOEH IEATEIBHOCTH;

e 0oTOMpaTh MHCTPYMEHTHI JJI OLIEHUBAHUS CBOEH JEATENbHOCTH, OCYIIECTBISATH CAMOKOHTPOJIb
CBOCH JCSITEIHPHOCTH B paMKaX MPEJIOKEHHBIX YCIOBHI M TpeOOBaHUM;

® OILICHUBATh CBOIO JIEATEIbHOCTh, APTYMEHTUPYS MPUYUHBI JOCTHXKEHUS WM OTCYTCTBHS
IJIAHUPYEMOT'O PE3YNbTaTa;

®  HaxOJUTh JOCTaTOYHbIE CPEACTBA JUIsl BBIMOJHEHUS Y4YEOHBIX NEHCTBUI B H3MEHSIONIEHCS
CUTYAaLNH;

e paboTas 1Mo CBOEMY IUIaHy, BHOCUTh KOPPEKTUBBI B TEKYLIYIO JIEATEILHOCTh HA OCHOBE aHAN3a
W3MEHEHUN CUTYallH JJIs MOTYUYEHUs 3alNIAHUPOBAHHBIX XapaKTEPUCTUK Pe3yiIbTaTa;

®  YCTaHaBIIMBATh CBA3b MEXK]y MOJYYCHHBIMH XaPAKTEPUCTUKAMU MMPOAYKTA U XAPAKTEPUCTUKAMU
rporecca JIeATeIbHOCTH U 0 3aBEPUICHUN JEATENBHOCTH MpearaTb U3MEHEHHE XapaKTEPUCTHK
rpoiiecca Jijisi MOJIy4eHHS YIYUIIEHHbIX XapaKTePUCTUK MPOAYKTa;

®  CBEpAThH CBOU JCHCTBUS C LIEbIO U, TP HEOOXOAUMOCTH, UCIIPABIIATH OIIUOKHA CAMOCTOSITENIBHO.
4. YMeHue OLIEHUBATh NPAaBUIBHOCTD BBIIIOJHEHUS Y4eOHOU 3a/1aui, COOCTBEHHBIE BO3MOYKHOCTH €€
penieHusl.

OOyJaromuiics CMOXKET:

®  OIpeneNsITh KPUTEPHUH MPABHIIBHOCTH (KOPPEKTHOCTH) BBHIIOJTHEHUS y4eOHOH 3a1auu;

® aHaNM3UpOBaTh W OOOCHOBHIBATH NPHUMEHEHHE COOTBETCTBYIOIIEIO WHCTPYMEHTapus JUIs
BBITIOJTHEHUS Y4eOHOM 3a/1auH;

e  CBOOOJHO IMOJIb30BaThHCS BHIPAOOTAHHBIMU KPUTEPUSMH OLIEHKU U CAMOOIICHKH, HCXO/S U3 LIEIH
Y UMEIOLIUXCS CPE/ICTB, pa3inyasi pe3yabTaT U CIIoCOObI ICHCTBHIA;

®  OICHUBATh MPOIYKT CBOEH NEATEIBHOCTH MO 33JJaHHBIM W/UJIM CAMOCTOSITEIILHO ONpeeIEHHBIM
KPUTEPUSAM B COOTBETCTBUH C LIEIBIO IEATEIBHOCTH;

e 000CHOBBIBATH JOCTHXKUMOCTH II€TM BBIOPAaHHBIM CIOCOOOM Ha OCHOBE OIICHKH CBOHMX
BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHEIIHUX PECYPCOB;

e  (puxcupoBaTh U AHATU3UPOBATH JUHAMHUKY COOCTBEHHBIX 00pa30BaTENIbHBIX PE3YIbTATOB.

5. BuameHue OCHOBaMH CaMOKOHTpPOJIA, CaMOOLICHKM, IPUHATHS PEUICHUH U OCYLIECTBICHUS
OCO3HAHHOTO BBHIOOPA B y4eOHOM U MO3HABATEIHHOM.

OO0yuaromuiicss CMOXKET:

e HalnIOAaTh M AHATM3UPOBATH COOCTBEHHYIO Y4YEOHYIO W TO3HABATENbHYIO JEATEIBHOCTh H
JesITeNIbHOCTD IPYruX 00y4yaroluXcsl B IPOLIecce B3aUMOIIPOBEPKU;
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® COOTHOCHTHh pealbHBIE U IUIAHUPYEMbIC pEe3yNbTaThl HWHAMBHIYAIHLHON 00pa30oBaTEeIbHOM
JEeSTebHOCTH U JENIaTh BBIBOIBL;

® [PUHUMAThH pElICHHUE B yUeOHOW CUTYyallul U HECTU 32 HETO OTBETCTBEHHOCT;

®  CaMOCTOSITENIBHO OIpPENeNsTh MPUYMHBI CBOErO yCIleXa WM HEyCleXa M HaXOIUTh CIIOCOOBI
BBIXOJIa U3 CUTYAIlMH HEYCIIeXa;

®  PETPOCHEKTUBHO OINpPEAENATh, KaKhe ACUCTBUS MO PEIIeHHI0 Y4eOHOH 3aJauM WK MapameTphl
ATUX JEUCTBUI MPUBEIH K TIOTYYCHUIO UMEIOMIET0Cs MPOAYKTa YIEOHOU IeATeTLHOCTH.
ITo3HaBaTe/IbHBIC:

1. VYMenue omnpenenstb MOHATHS, cO34aBaTh O0OOOIIEHHUS, YyCTaHABIMBATh AaHAJIOTHUH,
KJIACCU(UIIUPOBATh, CAMOCTOSITEIILHO BBIOMpPATh OCHOBAHHUS M KPUTEPUU [UIS KIACCHU(PUKAIUH,
YCTaHABIMBATh  IPUYUHHO-CIEJICTBEHHBIE  CBSI3M,  CTPOUTH  JIOTMUECKOE  PacCyXJICHHE,
YMO3aKII04eHne (MHAYKTUBHOE, IEAYKTUBHOE, 10 aHAJIOTHUN) U JIeaTh BHIBOJIBI.

OOyuaromuiicss CMOXKET:

®  BBIACIATH OOIIMI NpPU3HAK JABYX HJIM HECKOJBKUX MPEAMETOB WIH SIBICHUNW U OOBSACHATH UX
CXOJICTBO;

e 00bEOUHATH NMPEAMETHl U SBJCHHUS B TPYNIbl 1O OINpEAeJCHHBIM MpU3HAKAM, CPaBHHUBATh,
KiaccuuIpoBaTh U 0000maTh (HaKThl W SBJICHUS, BBIACIATH SIBJICHUE W3 OOIIETO psma APYrux
SIBIICHHI;

®  CTPOUTH pacCykKJeHHE Ha OCHOBE CpPAaBHEHUS MPEIMETOB U SBJICHUH, BbIAEIAS PU 3TOM 0OILIHe
MIPU3HAKY;

®  U3JIaraTh MOJYYCHHYIO HHPOPMAIHIO, MHTEPIIPETUPYS €€ B KOHTEKCTE pelraeMoi 3a1auu;

®  CaMOCTOSITENIPHO yKa3bIBaTh Ha HH(OpPMAIHMIO, HYXIAIOIIYIOCS B TPOBEpKE, Mpeiarath H
MIPUMEHATH CIIOCO0 MPOBEPKU JOCTOBEPHOCTH MH(MOPMAITUH;

e  BepOaTM30BaTh YMOLMOHAIILHOE BIICUATIICHHE, OKa3aHHOE Ha HETO HCTOYHUKOM;

e OOBSCHATH SBJICHHS, TPOIECCHI, CBS3M U OTHOIICHUS, BHISBISEMBIC B XOJI€ MMO3HABATEIHHON U
HCCIIEIOBATENLCKOM IeATeTbHOCTH (TIPUBOAUTE OOBICHEHUE C U3MEHEHHEM (DOPMBI MPEACTABIICHUS;
®  OOBSCHATH, NETATUIUPYSI WIIH 0000111as1; OOBSICHATH C 3aJJaHHON TOYKH 3PCHHUS ),

e JleNaTh BBIBOJ HAa OCHOBE KPUTHUYECKOTO aHajIM3a Pa3HbIX TOYEK 3PEHUS, MOATBEPKAATh BBHIBOJL
COOCTBEHHOM apryMeHTaluel WM CaMOCTOSTEIbHO OTyYEeHHBIMU JaHHBIMHU.

2. YMeHue co3/1aBaTh, MPUMEHSITh U MPEOOPa30BHIBATh 3HAKH U CHMBOJIBI, MOJACIH U CXEMBI IS
pelieHrs yueOHbIX U MO3HaBaTENbHBIX 3a1a4.

OOyJaromuiicss CMOXKET:

e 0003HaYaTh CUMBOJIOM U 3HAKOM IPEAMET; ONPEAEATh JOTMUYECKHE CBSA3U MEXKIY MpeaIMeTaMH,
0003HaYaTh JaHHBIE JIOTMYECKHE CBSA3H C TOMOIIbIO 3HAKOB B CXEME;

e  co3JaBaTh aOCTPaKTHBIN UM pealibHBIN 00pa3 mpeaMeTa;

® CTPOUTH MOJENb Ha OCHOBE YCIIOBHUH 3a/Jauyd; NMpeoOpa3oBbIBATH MOJENH C LIENbI0 BbISBICHUS
00IIMX 3aKOHOB, OMPEICTSIOMNX JAHHYIO MPEIMETHYIO 00J1acTh;

® TEPEeBOJUTH CIOXKHYIO IO COCTaBy (MHOTOACIEKTHYIO) MHGOpPMAIMIO U3 TpadUuecKoro WiH
(dhopManr30BaHHOTO (CUMBOJILHOTO) MPEACTABICHUS B TEKCTOBOE, M HA000POT;

® CTPOUTH CXEMY, aITOPUTM ACHCTBHS, UCIPABIATh WJIM BOCCTAaHABIMBATh HEU3BECTHBIM paHee
QJIITOPUTM Ha OCHOBE MMEIOIIETocs 3HaHUsl 00 00BEKTE, K KOTOPOMY MIPUMEHSIETCS alITOPUTM;

®  CTPOUTH JOKA3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT MPOTHUBHOTO;

®  aHANM3UPOBATh OMNBIT pPa3padOTKH U pealn3aluu y4eOHOro TMPOEKTa, WCCIEAOBAHUS
(TEOpeTUYEeCKOro, AIMIIUPHUUYECKOTO) HA OCHOBE MPEIJIOKEHHOW TMPOOJIEMHOW  CUTyaIuw,
MOCTABJIEHHOM LI€IM U 3aJIaHHBIX KPUTEPUEB OLIEHKH pe3yJIbTaTa.

3. CMBICTIOBOE UTEHUE.

OO0yuaromuiicsi CMOXKET:

®  HaxOIUTh B TEKCTE TpeOyeMyro HH(GOPMAIIUIO (B COOTBETCTBHH C IEISIMHA CBOCH JIEATEIBHOCTH);
OpPUEHTUPOBATLCS B COJIEP)KAHUU TEKCTa, MOHUMATh IIEJIOCTHBINA CMBICI TEKCTa, CTPYKTYpPHUPOBAThH
TEKCT;

® YCTaHABIIMBAaTh B3aUMOCBSI3b ONHCAHHBIX B TEKCT€ COOBITHI, SBICHUH, TIPOIECCOB;
PE3IOMHUPOBATH IIIaBHYIO UJICI0 TEKCTA;

®  KPUTHUYECKH OLIEHUBATH COJIEPKaHUE U POpMY TEKCTa.



4. Pa3BuTHEe MOTHUBAIlMU K OBIQJCHUIO KYJIbTYPOW aKTUBHOTO WCIOJB30BAaHUS CIOBaped W JAPYTHX
MTOMCKOBBIX CHCTEM.

OOy4aromuiicss CMOXKET:

®  omnpenensaTh He0OXOIMMBIE KIIFOUEBbIE TOMCKOBBIE CII0BA U 3aIIPOCHI;

®  OCYUIECTBJIATH B3aUMOJICHCTBUE C AJIEKTPOHHBIMU MTOMCKOBBIMU CUCTEMAMH, CIIOBAPSIMU;

e (opmupoBaTP MHOKECTBEHHYIO BHIOOPKY M3 IMOMCKOBBIX HCTOYHUKOB JUIsI OOBEKTHUBU3AIMH
pe3yJIbTaTOB MOKCKA;

®  COOTHOCHTD IOJYYEHHBIE PE3YNbTAThI IOMCKA CO CBOEH EATEIbHOCTHIO.

KommyHukaTuBHbIe:

1. YMeHue opraHu3oBbIBaTh yUeOHOE COTPYTHHUYECTBO M COBMECTHYIO JIEATENBHOCTh C YUUTENIEM H
CBEpCTHHKaMH; paboTaTh MHAMBHAYAJIbHO W B IPYNIE: HAXOAUTh OOIee pelleHue U pa3peuiarhb
KOH(MIUKTHI Ha OCHOBE COIVIACOBAHUS TO3MIIMA M ydeTa WHTEPECOB; (OpMyTHpOBaTH,
apryMeHTHPOBATh U OTCTauBaTh CBOE MHEHUE.

OOyJaromuiicss CMOXKET:

®  OIpeneNsTh BO3MOXHbBIE POJIH B COBMECTHOMU J€STENbHOCTH;

®  UrpaTh OMPEICIICHHYIO POJIb B COBMECTHOM J€ATEIbHOCTH;

® [PUHUMAThH MO3ULUIO COOECEeTHUKA, TOHUMAS MTO3ULIMIO IPYTOro, pa3inyaTh B €r0 peyl: MHEHHE
(TOuKy 3peHus), JOKa3aTeIbCTBO (ApTryMEHTHI), (DaKThI; TUTIOTE3bI, AKCHOMBI, TCOPHH;

e ompeneniaTb CBOM JEHCTBUA M JCHCTBHUA MapTHEpa, KOTOpPbIE CIIOCOOCTBOBATU WU
MPETSITCTBOBAIM MPOTYKTUBHON KOMMYHHUKAIUH;

®  CTPOUTH NO3UTHBHBIE OTHOIICHHUS B Ipoliecce y4eOHOM U MO3HABATEIbHON JesITeIbHOCTH;

® KOPPEKTHO W apryMEHTHPOBAHHO OTCTAaWBaTh CBOIO TOUYKY 3pEHUS, B OUCKYCCUU YMETh
BBIBUTATh  KOHTPAPTYMEHTHI, mepedpasupoBaTh CBOKO  MBICTL  (BIAJCHHE MEXaHU3MOM
SKBUBAJICHTHBIX 3aMEH);

®  KPUTUYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM MPHU3HABATH OIIMOOYHOCTD
CBOETr0 MHEHUS (€CJIM OHO TaKOBO) M KOPPEKTUPOBATH €r0;

e [peajiarath albTEPHATUBHOE pellIeHUE B KOH(PIUKTHON CUTYaIUH;

®  BBIACIATH OOIIYIO TOUKY 3pEHUS B JUCKYCCHUU;

e IOrOBapuBaThCA O MpPaBHJIAX M BOIMpOCax A OOCYKIEHHUS B COOTBETCTBUU C MOCTaBIECHHOM
nepen rpynmnou 3aaayuei;

®  OpraHu30BBIBAaTH YUeOHOE B3aUMOJICHCTBHE B TpyIIe (ONpeneisaTh oOIIMe 1eNu, paclpeieisiTh
pOJIHU, TI0TOBAapUBATHCS IPYT C APYTOM U T. 11.);

2. YMeHHue 0CO3HAaHHO HCIIOJIb30BaTh PEUEBbIE CPEICTBA B COOTBETCTBUU C 3a7aueii KOMMYHUKAIUH
JUIS BBIP@XKEHUSI CBOMX YYBCTB, MbICIIEH M MOTpeOHOCTEN Al TUIAaHUPOBAaHUSA U PETYISIIUKU CBOEH
NEeATEIbHOCTH; BIaJICHUE YCTHOM U MMCbMEHHOM PEUYbI0, MOHOJIOTUYECKON KOHTEKCTHOU PEYbIO.
OOyuaromuiicss CMOXKET:

®  ONpeneNsTh 3a/1a4y KOMMYHHKAIIUU M B COOTBETCTBUU C HEW OTOMpATh pedeBbIe CPEICTBA;

e 0oTOMpaTh M UCIOIB30BaTh PEUEBBIC CPEACTBA B MPOIECCE KOMMYHUKAIMH C IPYTHUMH JIFOJAbMHU
(zuanor B mape, B MaJol rpynne u T. 1.);

® TPEICTaBIATh B YCTHOH WIM MNHChbMEHHON ¢opMe pa3BEepHYTHIM IUTaH COOCTBEHHOM
NesITeNIbHOCTH;

®  BBICKa3bIBaTh U OOOCHOBBIBATH MHEHHE (CYKIEHHUE) U 3aIPAIIUBAaTh MHEHUE TTApTHEPa B PaMKaxX
JMaIora;

® [PUHUMAThH PEIICHUE B XOJI€ IMaora U COrjacoBhIBaTh €ro ¢ COOECETHIUKOM;

®  HCIIOJIb30BaTh BepOabHbIE CPEJCTBA (CPEACTBA JIOTHUECKOM CBSA3H) JIJIS BbIIEICHHS CMBICIOBBIX
OJIOKOB CBOETO BBICTYIIJICHHUS;

®  HCIIOJIb30BAaTh HeBepOaJbHBIE CPEJCTBA WM HAIJISIIHbIE MaTepHasibl, MOATOTOBIIEHHBIE O]
PYKOBOJICTBOM YUHUTEIS;

e JenaTh OIICHOYHBIM BBIBOJ O JOCTIDKEHHHM LEIM KOMMYHHUKAIUM HEMOCPEICTBEHHO IOCIe
3aBepIICHHS] KOMMYHUKAaTHBHOTO KOHTaKTa U 0OOCHOBBIBATH €TO.

3. ®opMupoBaHHE U PA3BUTHE KOMIETEHTHOCTH B O0JIACTH HCHOJIb30BaHUS WH(GOPMAIMOHHO-
KOMMYHHKAITMOHHBIX TexHonorui (ganee — UKT).

OOyuaromuiicss CMOXKET:



e  I[ICJICHANMPABICHHO WCKaTh U HWCIOIB30BaTh WH(OPMAIMOHHBIE PECYpPChl, HEOOXOAMMBIE IS
pelieHrs yueOHBIX U MPaKTUIECKUX 3a/1ad ¢ momortibio cpeacts UKT;

e BBIOMpATH, CTPOUTHh W HUCIOJIB30BaTh AJCKBATHYIO HH(POPMAIMOHHYIO MOJENIb JIs Tepeaadu
CBOMX MBICTICH CpPEACTBAMH €CTECTBEHHBIX U (POPMANBHBIX SI3BIKOB B COOTBETCTBUU C YCIIOBHSIMH
KOMMYHUKAIIUH;

®  BBIACIATh HHPOPMAIIMOHHBIN ACHEKT 3a/layH, OMEePUPOBATH NAHHBIMH, HMCIIOJNBH30BATh MOJIENb
pelieHus 3a1a4u;

®  JCIOJIb30BaTh  KOMIIBIOTEPHBIE  TEXHOJOTMH  (BKJIIOYash BBIOOpP  aJeKBaTHBIX  3ajadye
WHCTPYMEHTAIbHbBIX

® [POrpaMMHO-AMIIAPATHBIX CPEICTB M CEPBHCOB) [UIsl pelIeHUs HWHQOPMAIMOHHBIX H
KOMMYHHKAITMOHHBIX y4eOHBIX 3a/1ay, B TOM YHCIIC: BBIUMCICHHE, HAMCAHUE MUCEM, COUMHEHUH,
JOKJIa/10B, pedepaToB, CO3TaHUE MPE3CHTAINHN | JIp.;

®  HCIIOJIB30BAaTh HH()OPMALIHUIO C YUETOM STUYECKUX U IIPABOBBIX HOPM.

IIpeameTHbIE pe3ybTAThI:

BbinyckHuK HayuuTcss B 7-9 kiaccax (IJif MCIOJb30BAHUST B TOBCEJIHEBHOM KU3HU U
o0ecreyeHUst BO3MOKHOCTH YCIIEIITHOTO NPOJO0JIKeHHsI 00pa3oBaHus Ha 0a30BOM YPOBHe)
DJIeMeHTbI TEOPUU MHOKECTB U MATEMATHYECKOM JIOTUKH

BbrinyCcKHUK HAy4YUTCH:

e OmnepupoBatb Ha 0a30BOM ypOBHE TOHSTHSAMH: MHOXECTBO, DSJEMEHT MHOXECTBA,
MOJIMHOKECTBO MPUHAJIC)KHOCTh;

®  3a7aBaTh MHOXKECTBA MEPEUUCICHUEM HX 3JIEMEHTOB;

®  HaxOIUTh MepeceueHne, O0bEAMHECHUE, TTOJJMHOKECTBO B MIPOCTEHIIINX CUTYAIUAX;

e omepupoBaTh Ha 0a30BOM YpPOBHE TIOHATHSIMH: OIpEICICHHE, aKCHMOMa, TeopeMa,
JI0Ka3aTeIbCTBO;

®  [IPUBOJAUTH MPUMEPHI U KOHTPIIPUMEPHI JUIsl MOJATBEPKHEHUSI CBOMX BBICKA3bIBAHUIA.

B noBcenHeBHOI KU3HN U IPH M3YYEHHUH JAPYTUX NPeIMETOB:

®  JCIOJIb30BaTh rpadUyecKoe MPEACTaBICHUE MHOXKECTB JJIS OMHMCAHUsS peajbHbIX MPOILECCOB U
SIBJICHUH, TIPY PEIICHUH 33729 IPYTUX YUYCOHBIX MTPEIMETOB.

Yucaa

BbINyCKHUK HAYYUTCSH:

e OrmepupoBaTh Ha 0a30BOM ypOBHE TMOHATHSIMH: HATypalbHOE YHCIO, IEI0e YHCIIO,
OOBIKHOBEHHass JpoOb, JecATUYHas ApoOb, CMemaHHas JpoOb, palMOHAIBHOE  YHUCIIO,
apruMETHUYECKUI KBaJIpaTHBIM KOPEHb;

®  HCIOJI30BaTh CBOMCTBA YKCEN U MPABUJIA JEUCTBUM IIPU BBIIIOJHEHUH BBIYUCIICHUN;

®  JCIOJIb30BaTh MPU3HAKYU ACIUMOCTU HA 2, 5, 3, 9, 10 npu BHINOJIHEHUH BBIUUCICHUN U PELICHUU
HECJIOKHBIX 3a7a4;

®  BBINOJHATH OKPYTJIEHUE PAIlMOHAIBHBIX YUCEN B COOTBETCTBUU C IIPABUIIAMU;

®  OLICHMBATh 3HAUYECHUE KBAJPATHOIO KOPHS U3 MOJOKUTEIBHOTO LEJIOr0 YUCIa;

®  pacro3HaBaTh pallMOHAIbHBIEC U UPPALUOHATIBHBIC YUCIIA;

®  CpaBHMBATh YHUCIA.

B noBcenHeBHOI KU3HN U IPH U3YYEHHUH APYTUX NPeIMETOB:

®  OICHMBATH PE3YJbTAThl BEIUUCICHUHN MIPU PEUICHUU MPAKTUYECKUX 3a]1a4;

®  BBINOJHATH CPABHEHUE YUCEN B PEATIbHBIX CUTYyAIUAX;

®  COCTaBJIATb YMCJIOBBIE BBIPAKEHUSI NP PEIICHUU MPAKTHUECKUX 3a7ad M 3aJad U3 JIPYyTrux
y4eOHBIX IPEMETOB.

ToxknecTBeHHbIEe MPeO0OPaA30BaAHUS

BorinycKHUK HAy4YUTCH:

e  BHINOJHATH HECIOXKHBIC MPE0Opa3OBaHUS IJII BHIYMCICHHUS 3HAYEHWUW YHMCIIOBBIX BBIPAKEHUH,
COZEpKAIIMX CTEMEHU C HATypaJbHBIM I[IOKa3aTeleM, CTENEHW C LEeJIbIM OTpUILlATEIbHBIM
ToKa3aTeyem;

®  BBITNOJHATH HECIOXKHBIC TIPEOOPA30BAHUS IENIBIX BBIPAKEHUN: PACKPHIBATh CKOOKHU, MPUBOIUTH
MMOJOOHBIE CIIaraeMble;

®  HCIIOJIB30BAaTh (DOPMYJBI COKPAIIEHHOTO YMHOKEHHUs (KBaapaT CyMMBI, KBaapaT pa3HOCTH,
Pa3HOCTb KBAAPATOB) JUIsl YIPOIIEHNS BBIYUCIECHUN 3HAUEHN BbIPAKEHUI;
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®  BBHINOJHATh HECJOXKHBIE TMPeoOpa3oBaHUsI IPOOHO-TMHEWHBIX BBIPAKCHUNW W BBIPAKCHHHA C
KBaJIpAaTHBIMU KOPHSIMH.
B noBceaHeBHOI KM3HM U NPH U3YYEeHUH APYTUX NPeAMETOB:
¢ [IOHUMAaTh CMBICII 3aIMCH YHCIIA B CTAHJAPTHOM BUJIC,
e omnepupoBaTh Ha 6A30BOM YpOBHE MOHSATHUEM «CTaHAAPTHAS 3aMUCH YHCIIAY.
YpaBHeHHsI M HEPABEHCTBA
BbInycKHUK HAYYHTCS:
e OmnepupoBaTh Ha 06a30BOM ypOBHE MOHATHUSMHU: PABEHCTBO, YMCIOBOE PABEHCTBO, YpaBHEHHE,
KOpPEHb YpaBHEHMsI, pEIICHWE YpaBHEHUS, 4YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO, pEIICHUE
HEPAaBEHCTBA;
®  MPOBEPATH CIPABEIMBOCTH YHCIOBBIX PABEHCTB U HEPABEHCTB;
e  pelaTth JMHEWHbIE HEPABEHCTBA M HECJIOKHBIE HEPABEHCTBA, CBOASIIMECS K TMHEHHBIM;
®  pemath CUCTEMbI HECIOXKHBIX JTMHEHHBIX YpaBHEHU, HEPABEHCTB;
®  [IPOBEPSATH, ABJISAETCS JIU JAaHHOE YUCIIO PEIIEHUEM ypaBHEHU (HEpaBEHCTBA);
e  pemiaTth KBaJIpaTHBIE YpaBHEHUS 10 (OpMyIie KOPHEH KBaJAPAaTHOTO YPaBHEHHUS,
e  K300pakaTh pEUICHUS HEPABEHCTB M MX CUCTEM Ha YHCIIOBOU MPSIMOH.
B noBceHeBHOI KM3HHU U NPH U3YyYEHUH IPYTUX MPeIMETOB:
® COCTaBJIATh M pelIaTh JIMHEWHBbIE ypaBHEHUS MPU PEHICHUM 3a]ay, BO3HUKAIOIIUX B JAPYTUX
y4eOHBIX TIPEeIMETax.
DyHKUMH
BbINyCKHUK HAYYUTCSH:
e Haxonuts 3HaueHrne QYHKIIMU N0 3aJAaHHOMY 3HAYCHHUIO apTyMEHTA;
®  HaxOJUTh 3HAYCHHE apPTyMEHTA M0 33/IaHHOMY 3HaUEHUIO ()YHKIIUU B HECIOKHBIX CUTYAIUSX;
®  ONpEeNeNTh MOJOXKEHHE TOYKH MO0 € KOOpAMHATAM, KOOPAMHATHI TOYKU MO €€ MOJIOKCHUIO Ha
KOOPJMHATHOM MJIOCKOCTH;
e 10 rpaduKy HaxoIuTh OOJacTb OMNpeAeNeHUsi, MHOXKECTBO 3HAYCHHM, HYIH (QYHKIIHH,
MPOMEXYTKH 3HAKOIOCTOSIHCTBA, IPOMEXKYTKH BO3pacTaHUs © yObIBaHUS, HauOoJbIIee U
HauMEHbIIIee 3HaYeHUS! PYHKIINH;
®  CTPOUTH IpaduK JUHEHHON QyHKIHH;
® TpOBEpATh, SBISAETCA 1M JaHHBIM Trpaduk rpadukoM 3amaHHONH (yHKIMM (JIMHEHHOM,
KBaJIpaTUYHOM, 00paTHON MPOMOPLHUOHATIHLHOCTH);
e  ompenensaTh NpUOIMKEHHBIE 3HAUCHUS KOOPIAUHAT TOUKH NepeceueHus rpadukoB GyHKINMH;
e omnepupoBaTb Ha 0a30BOM YypOBHE MOHSTHUSIMH: TMOCIEAOBATEIBHOCTh, apuMeTHIecKast
Iporpeccusi, reoMeTpuieckas mporpeccus;
e  pemath 33Ja4d Ha MPOTPECCHH, B KOTOPHIX OTBET MOXKET OBITh MOJTYYEH HEMOCPEICTBEHHBIM
noacy€ToM 6e3 mpuMeHeHus: GopMyI.
B noBceaHeBHOI KM3HM U NPH U3YYEeHUH APYTUX NPeAMETOB:
®  HCIIOJIB30BaTh I'paUKHM pealbHBIX MPOIECCOB W 3aBUCUMOCTEH IS OMpEACNCHUs UX CBOWCTB
(HambonpIIME W HAWMEHBIIME 3HAYCHUs, TPOMEXYTKH BO3pACTaHHS W YOBIBaHUS, 00JIacTH
MOJIOKUTEITBHBIX M OTPUIIATEIHBIX 3HAYECHUH U T.11.);
®  JCIOJIb30BaTh CBOMCTBA JMHEHHON (YHKIIMM U €€ TpaduK MpU PEIICHUH 3adad U3 JPYTrux
Y4eOHBIX TIPEIMETOB.
CTaTHCTHKA U TeOpHs BEPOSITHOCTEH
BbINyCKHUK HAYYUTCSH:
e lmerh mpencTaBiIeHHE O CTAaTUCTHYECKUX XapPaKTEPUCTHKAX, BEPOATHOCTH CIy4aifHOTO
COOBITHSI, KOMOMHATOPHBIX 3a/1a4ax;
e  pemiath IpocTeiire KOMOMHATOPHBIE 331a4U METOJOM MPSIMOTO U OPraHU30BaHHOTO Tiepedopa;
®  MpEACTaBIATH JAHHBIE B BUJE TAaOIUI, 1UarpaMM, rpaduKoB;
e  YuTaTh HHPOPMAIIHIO, IPEICTABICHHYIO B BHJIC TaOIHUIIbI, TUArPaMMBbl, Tpaduka;
®  ONpeneNsITh OCHOBHbBIE CTATUCTUYECKHE XapAKTEPUCTUKN YHCIIOBBIX HA0OPOB;
®  OIICHUBATH BEPOSTHOCTH COOBITHS B MMPOCTEHIIINX CITyYasiX;
®  UMETh MPEJICTABICHHUE O POJIM 3aKOHA OOJBIIUX YHCENT B MACCOBBIX SIBJICHHSIX.
B noBceHeBHOI KM3HHU U NPH U3YYEHUH IPYTUX MPeIMETOB:
®  OIICHMBATh KOJUYECTBO BO3MOKHBIX BAPHAHTOB METOJIOM Iepedopa;
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®  UMETh IPEJICTABICHHUE O POJIU MPAKTHYECKU JOCTOBEPHBIX U MAJIIOBEPOSTHBIX COOBITHI;

® CpaBHUBAaTh OCHOBHBIE CTATUCTUYECKHUE XAPAKTEPUCTUKH, MOJTYYEHHBIE B IPOLIECCE PEIICHUS
MIPUKJIATHON 3a7a4l, U3yUEHUS PEANBHOTO SIBJICHUS;

®  OIICHUBATH BEPOSTHOCTH PEATHHBIX COOBITUI U SIBJICHUN B HECJIOKHBIX CUTYaIIHSIX.

TexcroBble 3a1a4u

BbINyCKHUK HAYYUTCSH:

e PemaTh HECTIOXKHBIE CIOKETHBIC 3a/1a4M Pa3HBIX TUIIOB HA BCe apu(PMeTHUECKUE TeHCTBHUS;

® CTPOUTH MOJENb YCIOBHS 3amaud (B BUIEC TAOJMIBI, CXEMbI, PUCYHKa WU YpPaBHCHHS), B
KOTOPOW JaHbl 3HAUYEHMs JIBYX M3 TPEX B3aMMOCBSI3AHHBIX BEIMYMH, C IIEJIbI0 MOMCKA pPEIICHUS
3a/1a4u;

®  OCYHIECTBIIATH CIOCOO IMOUCKA PENICHUS 33/1a4, B KOTOPOM PACCYKIIEHUE CTPOUTCS OT YCIOBHS
K TpeOOBaHUIO MK OT TPeOOBAHMUS K YCIOBHUIO;

®  COCTaBJIATH IUIaH PEIICHUS 3a]1a4H;

®  BBIIEIATH ATAIlbl PELICHUS 3a/1a4U;

®  UHTEPHPETUPOBATH BHIYUCIHUTEIbHBIC PE3YIbTAThl B 3a7a4e, UCCIEA0BATh MOJYUYEHHOE PEIICHUE
3a/1a4u;

e  3HATh pa3IMyuue CKOPOCTEeH 0OBEKTa B CTOSIUEH BOJIE, MPOTUB TEUEHUS U 110 TEUECHUIO PEKU;

e  pelaTh 3a/1a4M Ha HAXOKJAEHUE YaCTH YMCIIa U YHUCIIA IO €r0 YacTH;

e pemiath 33/Ja4d pa3HbBIX TUIMOB (Ha paboTy, Ha MOKYNKH, Ha ABM)KEHUE), CBSA3BIBAIOIIUX TPU
BEJINYUHBI, BBIJCIATH 3TH BEJIMYUHBI U OTHOLIECHUS MEXAY HUMUY;

®  HAXOJUTh MPOLEHT OT YMCIA, YUCJIO MO MPOLEHTY OT HEro, HAXOAUTh MPOLIEHTHOE CHUXKEHUE
WJIU TIPOLIEHTHOE MOBBIIICHUE BEJIUYUHBI;

®  pelaTh HECJIOKHBIE JIOTHYECKUE 33]1a4U METOJIOM PACCYXKICHUM.

B noBcenHeBHOI KU3HN U IPH U3YYEHUH APYTUX NPeIMETOB:

®  BBIIBUIATh THUIIOTE3bl O BO3MOXHBIX NPENEIbHBIX 3HAUYEHHMSX HCKOMBIX B 3aJade BEIUYUH
(menaTh MPUKUIIKY).

Hcropus MaTeMaTHKHU

BbINyCKHUK HAYYUTCSH:

e  OnuceIBaTh OT/AEJbHBIC BBIAAIOUIUECS PE3YNIbTAaThl, TOJIYYEHHBIE B X0OJI€ Pa3BUTHUSI MAaTEMaTUKHU
KakK HayKu;

e 3HAaTh INPUMEPHl MATEMAaTHYECKUX OTKPBITUA W HX aBTOPOB, B CBSI3M C OTEYECTBEHHOM M
BCEMHUPHOMN UCTOPHUEH;

® [IOHMMAaTh POJb MAaTEMATUKH B pa3BuTUU Poccuu.

MeToabl MATEMATHKH

BbINyCKHUK HAYYUTCH:

e BriOupars moaXoAsImIui U3YYCHHBIH METOJ AJI PEIICHUH M3yYEHHBIX THUIOB MATEMaTHYECKUX
3a/1a4;

e [IpuBoauTH MpUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEN B OKPYKAIOIIECH JEHCTBUTEILHOCTH U
MIPOU3BEJICHNAX HCKYCCTBA.

BhINyCKHUK MOJYYUT BO3MOKHOCTh HAYYHUTHCS B 7-9 Kjaccax Ajs o0ecrnedeHusl BO3MOKHOCTH
YCIEHIHOTO NMPOJ0JIKeHUs 00pa3oBaHusi HA 0a30BOM M YIJ1y0JIéHHOM YPOBHSX:

DJIeMEeHThI TEOPUHM MHOKECTB U MATEMATHYECKOI JIOTUKH

BbINyCKHUK MOJYYUT BO3MOKHOCTb HAYYUThCSH:

o  Onepuposams NOHAMUAMU: OnpedeNieHue, meopemd, aKCUoMa, MHONCECEO0, XaPAKMEPUCTNUKU
MHOJICECm8a, — dNeMeHm  MHOJCecmed, nycmoe, KOHeuHoe U  OecKOHeyHoe MHOHMCeCmaso,
NOOMHONCECMBO, NPUHAOTEHCHOCMb, BKIIOYEHUE, PABEHCNBO MHOMCECTE,

®  U300padiCcamv MHONCECMEA U OMHOULEHUE MHONCECTE C NOMOWbIO Kpy20s Jiiepa;

®  onpeodenimv HNPUHAONEHCHOCMb IIEMEHMA MHONMCECMEY, O00bEOUHEeHUI0 U NnepecedeHuio
MHOJCECMS;

®  300a8amb MHONMCECMBO C NOMOWBIO NEPEUUCTIEHUS DTIEMEHMO8, CILIOBECHO20 ONUCANHUSL

®  onepupoéamv NOHAMUAMU: BbICKA3bI6AHUE, UCMUHHOCMb U JOJICHOCHb  6blCKA3bIBAHUS,
ompuyaHue 8bICKA3bIBAHUN, Onepayul Hao 6bICKA3bIGAHUAMU. U, UTU, He, YCIOBHbIE BbICKA3bIBAHUS
(umnauxayuu);

®  Cmpoumb 8bICKA3bIGAHUS, OMPUYAHUS BbICKA3bIGAHUIL.
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B noBceHeBHOI KM3HHU U NPH U3YYEHUH APYTUX MPeIMETOB:

®  Ccmpoums YenouKu YMO3AKIYEeHUL Ha OCHOBE UCNOIb308AHUSA NPABUIL JIO2UKU,

®  UCNONL308AMb MHONCECMEA, ONEPAYUL C MHOICECMBAMU, UX epaghuueckoe npedcmaegierue Os
ONUCAHUS PEANbHBIX NPOYECCO8 U ABNEHUIL.

Yucaa

BbINyCKHUK MOJTYYUT BO3MOKHOCTh HAYUYHThCS

o  Onepuposamb NOHAMUAMU: MHOICECMBO HAMYPATbHBIX HUCET, MHOICECEO UYeablX Hucel,
MHOIICECTNBO DAYUOHAILHBIX YUCET, UPPAYUOHATbHOE YUCTO, KBAOPAMHbIN KOPEHb, MHONCECMBO
Oelicmeumenbhblx Yucesl, 2eoMempuieckas uHmepnpemayus HamypaibHblX, YeavlX, pAyUOHAIbHbIX,
OeticmeumenbHblX Yucei,

®  NOHUMAMb U OOBACHAMb CMbICT HOUYUOHHOU 3ANUCU HAMYPATbHO20 YUCAA,

®  GLINOIHAMDb BbLIYUCTEHUSA, 8 MOM YUCTE C UCNOIb308AHUEM NPUEMOB PAYUOHATILHBIX GbIUUCTIEHULL
®  BLINOAHAMb OKPY2leHUe PAYUOHANbHBIX YUCET C 3A0AHHOU MOYHOCMbIO;

®  CPABHUBAMb PAYUOHATbHBLE U UPPAYUOHATIbHBIE YUCIA,

®  npedcmasiams payuoOHaIbHOE YUCIO 8 8Ude 0eCAMUYHOU OpoOU

®  YNOpA0OUUBAMb YUCAA, 3ANUCAHHbIE 8 8U0e 0OLIKHOBEHHOU U 0eCAMUYHOU OpoOU,

e naxooumv HOJ/[ u HOK uucen u ucnoniv3osams ux npu peuieHuu 3a0au.

B noBceaHeBHOI :KM3HU ¥ TPU U3YYEHHUH IPYTUX MPeIMETOB:

®  NPUMEHAMb NpAUNa NPUOIUNCEHHBIX BbIYUCIEHUN NpU peueHuu NPaKmuyeckux 3aoad u
peweHuu 3a0ay Opyeux yueOHvlX npeomemos;

®  GLINOAHAMb CPABHEHUE Pe3yIbMAaAmo8 BbIYUCTIeHUL NPU PeuleHUuU NPAKMUYeCcKux 3a0ay, 6 mom
yucne NPUOIUINCEHHBIX GbIYUCTEHULL,

® cocmasnams U OYEeHUBAMb YUCI0BblE BbIPANCEHUS NPU PeUeHUU NPAKMUYecKux 3a0ad u 3a0ay
U3 Opyaux y4eOHvlx npeomemos,

®  3anucvl8ams U OKPYeIsAmMb YUCLO8blEe 3HAYEHUS PEATbHbIX EIUYUH C UCNOIb30BAHUEM DPA3HBIX
cucmem usmepeHusl.

ToxnecTBeHHBIE IPe0OPa30BaAHUA

BbINyCKHHUK MOJYYUT BO3MOKHOCTH HAYYHThCH:

o  Onepuposamv NOHAMUAMU CMENEHU C HAMYPATbHLIM NOKA3amenem, CMeneHu ¢ YeabiM
ompuyamenbHulM NOKaA3amenem,

®  GLINOAHAMb NPeoOPA306AHUA YENbIX BbIPANCEHUll: Oelcmeusi ¢ O0OHOUNIeHamMu (clodceHue,
gbluUmMaHUe, YMHONMCEHUE), OUCMBUs C MHO20UIEHAMU (CNIOJCEHUe, BblYUMAaHUe, YMHONMCEHUE),

®  GLINOAHAMb PA3NONCEHUE MHO2OUNEHO8 HA MHOJMCUMENU OOHUM U3 CHOCODO08: BblHeCeHue 3d
CKOOKY, 2PYNNUPOBKA, UCNONb308AHUE (DOPMYIL COKPAUWEHHO20 YMHONICEHUS,

®  guI0enamsb K8aopam CyMmbl U pa3HOCMU 0OHOUNEHO8,

®  PACKNAObIBaAMb HA MHOMCUMENU K8AOPAMHbIU MPEXYULEH,

®  GLINOAHAMb NPEe0OPA30BAHUS BLIPANCEHUU, COOEPHCAUUX CIENEHU C YeTbIMU OMPUYAMETbHbIMU
NOKA3amensiMu, nepexooums Om 3anucu 6 8ude cmeneHu ¢ YeibiM OmpuyamelbHbiM NoKasamenem K
3anucu 6 suoe opoou,

®  GULINOAHAMbL NPeobpa3z06anuss OPOOHO-PAYUOHANLHBIX  BbIPAMNCEHUU: COKpaujenue Opooell,
npusedeHue aneeopaudeckux 0pobell K obwemy 3HaMeHamento, CIONCeHUue, YMHONCeHUe, OeleHUe
aneebpauveckux Opobdetl, 6038edeHUe aneedpaudeckol Opodou 8 HAMYPATbHYIO U  Yeayio
OMPUYAMENbHYIO Cenetb,

®  BLINOAHAMb NPEOOPAZOBANUS BLIPANCEHUU, COOEPAHCAUUX KBAOPAHBIE KOPHU,

®  guI0enAmb K8AOPAm CYMMbL UIU PAZHOCIU OBYYIEHA 8 BbIPANCEHUSX, COOEPHCAUUX KBAOPAMHbIe
KOpHU,

®  BLINOIHAMb NPEOOPAZOBAHUSL BLIPANCEHULL, COOEPACAUUX MOOYTb.

B noBceaHeBHOI :KM3HU ¥ TPU U3YYEHHUH IPYTUX MPeIMETOB:

®  BLINOAHAMb NPEOOPA308aAHUA U OCUCMBUS C YUCIAMU, 3ANUCAHHBIMU 8 CMAHOADMHOM 8Ude;

®  BLINOAHAMb NPe0OPA308AHUS AN2eOPAUUECKUX BbIPANCEHUL NPU PeueHUU 3a0ay OpYy2UX y4eOHbIX
npeomemos.
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YpaBHeHUS M HEPABEHCTBA

BbINyCKHUK OJIYYHT BO3MOKHOCTD HAYYHThCH:

e  Onepuposamb NOHAMUAMU. YPAGHEHUE, HEePABEHCMBO, KOPEHb  YDABHEHUA,  peuleHue
HepageHcmea, PpAaseHOCUNbHblE YPAGHEHUs, 001acmb OnpedeneHuss ypasHeHus (HepageHcmea,
cucmembl YpagHeHUl UlU HEPABEHCME);

® pewamv JUHEUHble YPAGHEHUS U YPAGHEHUs, CEOOUMble K JIUHEUHbLIM C  HOMOWYbIO
MOACOECMBEHHBIX NPEoOPA3Z0BANUL,

® pewams KAOpamuvle YPAGHEHUs U YPAGHEHUS, CE00UMble K KE8AOPAMHbLIM C HOMOWYbIO
MOICOeCMBEHHbIX NPeoOPA306aAHUIL;

®  pewiams OpOOHO-TUHEUHbIE YPABHEHUS,

®  pewams npocmeriviue UppayUOHAaIbHble YPAGHEHUs 8U0a ¥ S(x)= a} v/ (x)= Vg(x) ;

peuwiamsv ypasHeHUus: 8U0a x"=a ;

peuiams YpasHeHUs CHOCOOOM PA3N0NHCEHUS HA MHONCUMENU U 3AMeHbl NePEeMEHHOU,
UCNONb308AMb MEMOO UHMEPBALO8 OISl peUleHUs YeablX U OPOOHO-PAYUOHATIbLHBIX HEPABEHCIE;
peuiamb NuHeliHble YPAGHEHUs U HEPABEHCMEA C NAPAMempamiL;

pewams HeClod#CHble K8AOPAmHble YPAGHEHUs C NaApaAMempOoM;

peuams HeCl104CHbLE CUCTEMbL TUHEUHBIX YPAGHEHUL C NapamMempamu,

peuams HeCl104CHbLE YPABHEHUS 8 YENblX YUCTLAX.

B noBceaHeBHOI KM3HHU U NPH U3YyYEHUH IPYTUX MPeAMETOB:

® cocmasname U peulams JUHelHble U K8AOpamHuvle YPAGHEeHUsl, YPAGHEeHUs, K HUM C800uuecs,
cucmembl TUHEUHbIX YPAGHEHULl, HEPABEHCME NPU PeueHUU 3a0ay Opyeux yueOHbIX npeoMemos;

®  GLINONHAMbL OYEHKY Npasoonooodus pesylbmamos, HOAYYAeMblX NpU peuleHuu TUHElHbIX U
K8AOPAMHBIX YPAGHEHULl U CUCmeM TUHElHbIX YPABHEHUU U HEPABEHCME NpU peueHUul 3a0a4 Opyaux
VUeOHbIX NpeoMemos;

®  gblOUpamMb coOmMEemcmeyioujue yYpasHeHus, Hepagencmea Ul ux cucmemsl OJisi COCMAGNeHUs
mMamemamuyeckol Mooenu 3a0aHHOL pearbHOU CUmMyayuu Ui NPUKIaoHou 3a0adu;

®  yMemb UHMepNnpemuposams NOJAY4EeHHbI NPU peuleHuu YpaeHeHus, HepaseHcmea Uil CUcmembl
pe3yivmam 6 KoHmexkcme 3a0AHHOLU PeanrbHOU CUMYayul Ul NPUKIAOHOU 3a0ayu.

DOyHKIUT

BbINyCKHUK MOJTYYUT BO3MOKHOCTh HAYUYHThCS

o  Onepuposamv NOHAMUAMU: QYHKYUOHATILHAS 3A8UCUMOCTb, (QYHKYUs, 2paguk Gynkyuu,
Ccnocoowl 3a0anus GyHKYUuU, apeymenm u 3Havenue QyHKyuu, 0o1acmos onpeoeieHus U MHOICECMBO
3HaYeHull QYHKYUU, HYIU QYHKYUU, NPOMENCYMKU 3HAKONOCMOSAHCMEA, MOHOMOHHOCIb (DYHKYUU,
YEMHOCMb/HEUEMHOCMb DYHKYUU,

o cmpoums 2pagurku AUHEUHOU, KEaopamuyHou @YHKYUl, 00pamHol NPONOPYUOHATLHOCIU,

=a+
pynxyuu suda: g x+b, y:\/;,y:%/;, y=|x|;

®  Ha npumepe K8AOPAMUYHOU PYHKYUU, UCNOIb308AMb NPeodpa308anus cpaguxa Gynkyuu y=f(x)
y :af(kx+b)+c )

07151 ROCMPOeHUsL 2paPuKo8 PyHKyuil
® cocmasenams YpPAasHeHUs NPAMOU N0 3A0AHHBLIM YCI08UAM: NpOXooaujeli uepes 08e MOUYKU C
3A0AHHBIMU KOOPOUHAMAMU, NPOX0OAWell Yepe3 OAHHYI0 MOYKY U NAPALLEbHOU OAHHOU NPIMOLL,

® uccredosamov yHKYuIo no eé epaghuxy;

®  HAXOOUMb MHONCECMBO 3HAYEHUL, HYIU, NPOMENCYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCMU
K8AOpAMu4HoU QyHKyuU,

® onepupoéamv  NOHAMUAMU:  NOCIE008AMENIbHOCHb,  ApUMemuieckas  npozpeccus,
2eoMempuyeckas npoepeccusi;

®  pewamsv 3a0a4u HA APUPMEMUUECKVIO U 2EOMEMPULECKYIO NPOSPECCUIO.

B noBceHeBHOI KM3HHU U NPH U3YyYEHUH IPYTUX MPeIMETOB:

®  ULIIOCMPUPOBAMb € NOMOWDBIO 2pAUKA DeanbHyl0 3A8UCUMOCMb ULU  HPOYecc Nno  Ux
XapakmepucmuKam,

®  UCNONL308AMb CEOUCMBA U 2PAPUK KBAOPAMUYHOU (DYHKYUU NPU peueHuu 3a0ay u3 Opyaux
VueOHbIX NpeoMemos.
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TexcroBble 3a1a4u

BbINyCKHHUK MOJYYUT BO3MOKHOCTH HAYYHThCH:

e Pewamb npocmvle U CIOJNCHblE 3A0A4U PA3HLIX MUNOS, d MAKKHCe 3A0ayu NOBbIUEHHOU
mpyoHocmu,

®  UCNONL308AMb PA3HBIE KPAMKUE 3ANUCU KAK MOOETU MEKCMO8 CLOACHBIX 3A0ay 0/ HOCMPOeHUs.
NOUCKOBOUL CXembl U peulenus 3a0ay,

®  pazuuams MoOelb MeKCma U MOO0elb peuleHusi 3a0adu, KOHCMPYuposams K OOHOU MoOoenu
PeUeHUs. HECTIONCHOU 3A0ayu pa3Hble MOOeaU MeKCma 3a0ayu;

®  3HAmMb U NPUMeEHAMb 004 cnocoba Noucka peuleHus 3a0ay (om mpebo8anus K YCl08U0 U Om
VC08Us K mMpebOo8aHuUI0);

®  MOOenUpo8amsb paccylcOeHUs npu NOUCKe peuenus 3a0a4 ¢ NOMOWbIO epag-cxemol;

®  guIdenAMmb SMANbl peuleHus 3a0ayu U COOePHCAHUe KAHCO020 IMand;

®  yuemb 8bIOUPAML ONMUMANLHBIL MEMOO peueHUs 3a0ayu U O0CO3HABAMb BblOOp Memood,
Paccmampusams pasiuitble Memoobl, HAX0OUMb PA3Hble PeUleHUs 3a0ayU, eCild 603MONCHO;

®  QHAIU3UPOBAMb 3aMPYOHEHUs NPU PeueHUU 3a0ay,

®  GLINOAHAMb PA3IUYHLIE NPEoOPA30BAHUL NPEONONCEHHOU 3a0auu, KOHCMPYUPOBAMb HOBble
3a0a4u u3 OAHHOMU, 8 MOM HUcie 0OpamHvle;

®  UHMepnpemuposams BLIYUCIUMENbHbIE Pe3YIbMmamvl 6 3a0aye, UCCIe008amb NOIYUEHHOe
peuwenue 3a0ayu;

®  QHAMUBUPOBATL BCEBO3MOMNCHBIE CUMYAYUU B3AUMHO20 PACHONONCEHU 08YX 00bEeKmos u
UBMEHEHUe UX XAPAKMEPUCMUK NPU COBMECMHOM OBUNCEHUU (CKOPOCMb, 8peMsl, pACCmOsHUe) npu
peweHuu 3a0a4 Ha Osudicenue 08yX 00bEeKmMo8 KAK 8 OOHOM, MAK U 6 HNPOMUBONOLONCHBIX
HAanpasieHusx;

®  UCCIe008amb  8CEBO3MOJICHbIE CUMYAYUU NPU peueHuu 3a0ay Ha O8UdCeHue no peke,
PAaAccMampusams pasHvle CUCIeMbl Omcyéma,

®  pewams pazHOOOPA3ZHbIE 3A0aYU «HA YACMUY,

® pewamvb u 000CHOBVIBAMb CB0€ peuleHue 3a0ay (8bloeisimb MAMEeMAMUYecKyilo OCHO8Y) Ha
HAXO0MHCOeHUe Yacmu YUcid u Yucid no e20 Yacmu Ha OCHO8e KOHKPEMHO20 CMbICIA OpoOuU;

®  0co3HaABamb U 0OBACHAMb UOEHMUYHOCIb 3A0aY PA3HBIX MUNOS, CEA3bIEAIOWUX MPU BENUYUHBI
(Ha pabomy, Ha NOKYNKU, HA OBUdCEHUE). 8blOENAMb dMU BEIUYUHbL U OMHOULEHUS MeHCOY HUMU,
NPUMEHAMb UX NPU PeueHUU 3a0ay, KOHCMPYUpo8ams cOOCmMeenHble 3a0ay YKA3aHHbIX MUN08;

®  gnadenv OCHOBHbIMU MEMOOAMU PeUuleHUsl 3a0ay HaA CMeCU, CNIA8bl, KOHYEHMPAayuu,

®  pewams 3404yl HA NPOYEHMbL, 8 MOM YUCTLE, CIONHCHbIE NPOYEHMbL C 0OOCHOBAHUEM, UCNONb3Y5
pasuvie cnocoowl;

®  pewams n02uyecKue 3a0ayu pasHvIMU CHOCoOaMu, 8 Mom ducie, ¢ 08yMs OIOKAMU U C MpeMs
OIOKAMU OAHHBIX C NOMOWBIO MAOIULY,

® pewams 3a0ayu NO KOMOUHAMOPUKE U MeOpuu GeposimHOCHel HA OCHOBe UCHOIb306AHUS
UZYUEHHBIX MeMO0008 U 0O0CHOBbIBAMNb peuleHUe;

®  peuwamv HeCN0NHCHbIE 3a0ail N0 MAMEMAMUYECKOl CIMamucmuxe;

® 061a0emb  OCHOGHLIMU ~ MeMOOAMU  peuleHUus  CIOMCeMmHbIX — 3a0ay.  apugmemuyeckull,
aneebpaudeckuil, nepebop 6apuaHmos, 2eoOMempudeckull, epapuuecKuti, NPUMeHAMb UX 8 HOBbIX NO
CPABHEHUIO C U3VYEHHBIMU CUMYAYUSIX.

B noBceaHeBHOI :KM3HU ¥ TPU U3YYEHHUH IPYTUX MPeIMETOB:

®  guidenamb Npu peuweHuu 3a0ay Xapakmepucmuky paccmMampueaemol 6 3adaue cumyayuu,
OMIUYHBLE OM PEAbHBIX (Mme, 0 KOMOPbIX AOCMPa2upo8anucs), KOHCMpPYUpPoO8ams HO8ble CUMYayull
C Yu4émom Smux Xapakmepucmuk, 6 UACMHOCMU, NPU peuleHuu 3a0ay HaA KOHYEHMpayuu,
V4umvleams NIOMHOCMb 8eUjecmad;

®  peuwams u KOHCMPYUPOBAMb 3A0aYU HA OCHOBE PACCMOMPEHUS. PeAibHbIX CUMYayull, 8 KOMOPbIX
He mpebyemcs MOUHbIIL bIYUCTUMETbHBL Pe3VIbMam,

®  pewamsv 3a0a4u HA OBUICEHUE NO peKe, PACCMAMPUBASL PA3Hble CUCMEMbl OMCYemd.
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CTaTHCTHKA H TeOPHUsI BEPOSITHOCTEIH

BbINyCKHHUK MOJYYUT BO3MOKHOCTH HAYYHThCH:

e  Onepuposamb NOHAMUAMU. CIMOIOYAMbIE U KPY20Bble OUASPAMMbL, MAOIUYbl OAHHBIX, CPEOHee
apugmemuueckoe, Meouana, Hauboabuiee U HAUMeHbulee 3HAYeHUs BblOOPKU, pazmax 6vlOOpKU,
oucnepcusi u CmaHOapmHoe OMKIOHeHUe, CIYYAUHASA USMEHYUBOCTb,

®  u3BIeKaAmb UHGOPpMAYUIO, NPEOCMABIIEHHYI0 8 MAOIUYAX, HA OUASPAMMAX, 2PAPUKAX,

® cocmasnsaims madIUYsl, CMPOUMb OUASPAMMYBL U SPAPUKU HA OCHOBE OAHHBIX,

®  onepupoeamv NOHAMUAMU: (HAKMOPUANL HUCTA, NEPEeCMAHOBKU U COUYeMAaHUs, mMpey2olbHUK
Ilackans,

®  NPUMEHAMb NPABUTIO NPOU3BEOEHUs NPU PEUUeHUU KOMOUHAMOPHBIX 3a0a4;

®  onepupoeamv NOHAMUAMU. CYVUAUMBIN ONbIM, CLYYAUHLIU 8blOOP, UCNLIMAHUE, NeMEeHMAapHOoe
cayuatinoe cobvimue (Ucx00), Kidaccuueckoe OnpeoeieHue GeposmHOCmU CAV4auHo20 cOoObImus,
onepayuu Hao CLyYauHbIMU COOLIMUAMU,

®  npeocmasiamsb UHGOPMAYUIo ¢ NOMOWbIO KPYy208 Jiliepa;

® pewamv 3a0ayu HA BbIYUCTIEHUE BEPOSMHOCMU C HOOCHEMOM KOIUYeCmed BapudaHmos ¢
NOMOWbIO KOMOUHAMOPUKU.

B noBceHeBHOI *KM3HU ¥ TPU U3YYEHUH JPYTUX MPeIMETOB:

®  u3GIEeKAMb, UHMEPNPEemuposams U npeoopazoevbleams UHDOPMAayuo, NPeOCMABIeHHYIO 6
mabauyax, Ha OUazspammax, cpagukax, Ompadcarouyro CeoUCMEd U XApaKMepUcmuKu pedanrbHblxX
npoyeccos u ANeHull;

® onpedenamv CMAMUCMUYECKUE XAPAKMEPUCTUKU BbIOOPOK NO  MAOIuyam, Ouacpammam,
epaguxam, bINOIHAMb CPABHEHUE 8 3ABUCUMOCIU OM Yelu peuleHus 3a0ayu;

®  OYeHUBAMb 8EPOSIMHOCTNL PEANbHbIX COOLIMULL U S8IEHU.

HcTopus MaTeMaTHKHU

®  BulnyCKHUK ROLYYUM BO3MONCHOCTD HAYYUMbCS!

*  Xapakmepuzoeamv 6KIAO BbIOAIWUXCI MAMEMAMUKOS 6 pAa3eumue MamemMamuku U UHbIX
HayuHbIX oOracmetl;

®  NOHUMAMb PONb MameMamuky 6 pasgumuu Poccuu.

MeToabl MATEMATHKH

BBINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCH:

o lcnonwv3ys uszyyeHnvlie Memoobvl, Npo8oOUmMb 00KA3AMENbCHEO, 8bINOIHAMb ONPOBEPIHCEHUE,

®  guLIOUPaMb U3YUEHHbIe MEMOObL U UX KOMOUHAYUY OJisl pEeUeHUs. MAMeMamuyeckux 3a0a4;

®  UCNONL308AMb MAMEMAMUYECKUe 3HAHUA O ONUCAHUS 3AKOHOMEPHOCHEN 8 OKpyicarowel
oeticmeumenbHOCMU U NPOU3BEOEHUSX UCKYCCMEA,

®  npuMeHAmMb npocmenuiue NPOSPAMMHbLIE CPEOCMmBA U DNEKMPOHHO-KOMMYHUKAYUOHHDbIE
cucmembl NpU peuenuy Mamemamuyeckux 3a0ay.

Conepxanue Kypca ajaredopnl B 7-9-x Kiaccax
Yucaa
PannonajbHbIE YHCIa
MHO)€eCTBO pallMOHANIBHBIX uKcesl. CpaBHEHHE pallMOHAJIBHBIX Yncell. JIeMCTBUS ¢ pallMOHaIbHBIMU
grcnamu. /Ilpedcmasienue payuoHaibHo20 YUCia 0ecamuiHou 0poowio.
HppaunoHajbHbIe YUCIa
IlonaTne wWppanuoOHAIBHOrO u4ucia. Pacno3sHaBaHue WppanUMOHAIBHBIX 4yucell. IIpumepsl
JoKa3aTenbCcTB B anredpe. UppamwonaneHocTh umcna 2. [Ipumenenue B reomerpuun. CpagHerue
uppayuonanbHulx yucen. Muoscecmso oeticmeumenbHbix Yuce.
ToxknecTBeHHbIEe MPeOOPa30BaAHUS
YmncsioBble U OYKBEHHbIE BHIPAKEHUS
Bripaxxenue ¢ nepeMeHHoO#. 3HaueHue BoipaxeHus. [loacTaHoBKa BhIpaKEHHUI BMECTO MEPEMEHHBIX.
Lebie BoIpaxeHus
Crenenp ¢ HaTYpaJbHBIM IMOKa3aTeIeM U ee CBoicTBa. [IpeoOpa3zoBaHus BRIpaXEHUH, COIEPKAIINX
CTENEHU C HaTypaJbHBIM IMOKa3aTeneMm. OpHousieH, MHoOrouwieH. JIeHCTBUS C OAHOUYIECHAMHU U
MHOTOYJIEeHaMH (CJIO’)K€HHE, BbIUWTAaHUE, YMHOXeHHE). DOopMybl COKPAIICHHOTO YMHOXEHUS:
pPa3HOCTb KBaJpaTOB, KBaJpaT CyMMbl M pPa3HOCTH. Pa3jioxkeHue MHOrouwieHa Ha MHOXHUTENH:
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BbIHECEHHE OOILEro MHOXHUTENS 3a CKOOKHU, ZpYRNUpOsKa, npumeHeHue Gopmyn COKpaueHHO20
ymHuodxcenus. Keaopamuulil mpexuieH, paznodfcerue K8aopamuHo2o mpexuiena Ha MHOXCUMEN.
JApoOHO-panMoHaTIbHbIE BHIPAKEHUS

Crenenp ¢ 1menbpIM mokazareneMm. I[IpeoOpazoBaHue ApOOHO-TMHEWHBIX BBIPAKCHHUM: CIOKEHHUE,
YMHOXEHUE, AeNeHUue. Ancebpauueckas Opodwv. [Jonycmumvle 3HAYEHUS NEPEMEHHLIX 8 OPOOHO-
payuonanvusix svipasxcenusx. Cokpawenue ancebpauueckux opooeti. Ilpusedenue ancebpaudeckux
Opobeli k obwemy 3Hamenamento. /leticmeusi ¢ aneeopauyeckumu OpoosamMU: CloxceHue, 8bluumatue,
VMHOJMCEHUe, OeleHue, 8038edeHue 68 cmeneHs. lIpeobpaszosanue 6blpadcenull, coO0epHCAuUx 3HAK
MOOYIA.

KBaaparHble kKopHH

Apudmernueckuil KBaJIpaTHeId KopeHb. [IpeoOpa3oBaHne BhIpaXXEHUH, COAEPIKAIIMX KBaJIpaTHBIC
KOpPHH: YMHOXKEHUE, JeJIeHUE, BBIHECEHUE MHOXKUTENS U3-TI0J] 3HaKa KOPHS, 8HeCeHUue MHOMCUmes
n00 3HAK KOPHSL.

YpaBHeHHsI 1 HEPABEHCTBA

PaBencrBa

UYucnoBoe paBeHCTBO. CBOMCTBA YHUCIOBBIX PAaBEHCTB. PABEHCTBO C MEPEMEHHOM.

YpaBHeHus

[TonsiTie ypaBHEHUS U KOpHS ypaBHeHUs. [Ipedcmasnenue o paguocuibHocmu ypaguenutl. Ooaracmo
onpeoenenus ypasHerus (0061acms 0ONYCMUMbIX 3HAYEHUL NePeMEHHO).

JIuHeiiHOe ypaBHEHHE U €er0 KOPHHU

Pemenune nuHEHHBIX ypaBHEHUU. Jluneiinoe ypaeuenue c napamempom. Koauuecmeo «kopheli
JIUHEUHO020 YypasHeHus. PeuieHue TuHetinblX ypasHeHUuil ¢ napamempom.

KBaapaTHoe ypaBHeHMe U €r0 KOPHU

KBanpartusle ypaBHeHusa. HemonHble KBajgpaTHble YypaBHEHHs. J{MCKpUMUHAHT KBaJIpaTHOTO
ypaBHeHus. DopMyna KOpHEH KBaapaTHOro ypaBHEHUs. leopema Buema. Teopema, obpamuas
meopeme Buema. PenieHune KBaJpaTHBIX YpaBHEHUMN: HCIIOJIb30BaHHE (POPMYIbI Ui HAXOXKICHHUS
KOpHEH, epaguueckuti mMemoo peuleHus, pasioxcenue Ha MHOMCUmenu, noooop KOpHel ¢
ucnonv3osanuem meopemvl Buema. Konuvecmeo kophell K8aOpamHo20 YpPAGHeHUsl 8 3A8UCUMOCTIU
om e2o ouckpumuHanma. buxeadpammuvie ypasnenusa. Ypaenenus, ceooumvie K JAUHEUHbIM U
keaopamuwvim. Keaopamuule ypaeneHus ¢ napamempom.

JApoOHO-panMoHaIbHbIE YPABHEHUS

Pemenne npocredmux qpoOHO-TMHEHHBIX YpaBHEHUN. Peuienue OpoOHO-payuoHaibHbiX YpasHeHuUll.
Memoovl  pewienus ypasHeHuu: Memoovl PAGHOCULLHBIX Npeodpa308aHull, Memoo 3aMeHbl
nepemennou, epaguueckuii memoo. Hcnoavsosanue c80UCME (DPYHKYUN NpU peuleHuu YpasHeHull.
IIpocmetiwue uppayuonanvhvie ypasHeHus 6Uuoa

V) =a Vf(x) =Veg (x). YpaBHeHus Buga x™ = a .YpasHenus é yenvix uuciax.

Cucrembl ypaBHeHUH

VpaBHeHue ¢ AByMs mepeMeHHbIMH. JIMHEHHOE ypaBHEHUE C JIByMsl MEpEMEHHbIMU. [Ipsmasn Kak
epaguyeckas unmepnpemayus IUHENHO20 YPAGHeHUs ¢ 08yMs nepemeHHbimuy. TIOHATHE CUCTEMBI
ypaBHeHU. PemieHue cucrtembl ypaBHEHU. MeTonbl pelieHus CHCTEM JIMHEHMHBIX YpaBHEHUU C
IBYMSI TIEPEMEHHBIMU: 2paguuecKuti mMemoo, Memoo ClOdCeHUs, METO TOACTaHOBKU. Cucmemul
JIUHEUHbIX YPABHEHULL C NAPAMEMPOM.

HepaBencrBa

UucnoBeie HepaBeHCTBA. CBOMCTBA YMCIIOBBIX HEpaBeHCTB. [IpoBepka crpaBeIIMBOCTH HEPABEHCTB
MpU 33JIaHHBIX 3HAYeHHsIX NepeMeHHbIX. HepaBeHcTBOo ¢ mnepemeHHOH. CTporue u HECTPOTUE
HepaBeHCTBa. OQbaacms onpeodenenuss HepageHcmaa (001acmb 0ONYCMUMBIX 3HAYEHUL NePeMEHHOLL).
Pemenue nuHelHBIX HEPaBEHCTB. Keadpamnoe HepaseHcmeo u e2o pewienus. Pewenue keaopamuuvix
Hepagencma: UCNONb308aHUe CBOUCME U 2paghuKra KeaopamuyHol QYHKYUU, Memoo UHMEpPBAJlos.
3anuce pewenus keaopamnozo Hepasencmea. Pewenue yenvix u 0pooHO-payuoHaibHuIX HEPABEHCNE
MemoOoM UHMEPBATIO8.

Cucrembl HepaBeHCTB

CucreMbl HEPAaBEHCTB C OJIHOM MEpEeMEHHOH. PemieHue cucteM HEpaBEHCTB C OJHOW MEPEMEHHOI:
JUHEUHBIX, Keaodpammusix. V300pakeHHE pEIICHHsS CHUCTEMbl HEPAaBEHCTB Ha YHMCIOBOM MPSIMOIA.
3anuce PEIICHNs] CUCTEMBbI HEPABEHCTB.
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DyHKUMH

IMousiTe GyHKIUN

JlekapToBbl KOOpAMHATBI Ha IIOCKOCTH. DOpMUpOBaHHE MPEACTABICHUN O METAlpeIMETHOM
MOHATUU «KOOpAUHATEI. CrocoOb! 3amanust GyHKIUN: aHATUTUICCKUN, TpadudecKuil, TaOIUIHBIN.
I'papux Qynkiun. IIpumepsl (yHKIHMHA, TOTy4aeMBIX B MpoOIecce MCCIECIOBAHUS PA3THUYHBIX
peanbHBIX TPOIIECCOB M perieHus 3a1ad. 3HaueHne GyHkiuu B Touke. CBoMCTBa (YHKIHI: 001acTh
OIpeIeJIeHUs, MHOXECTBO 3HAaYCHHUH, HYJIH, IPOMEKYTKH 3HAKOMOCTOSIHCTBA,
yemHoCcmv/HeyemHocms, TPOMEXKYTKH BO3pacTaHUs U YyObIBaHUS, HauOoOJblllee W HaWMEHbIIee
3HadyeHus. MccnenoBanue QyHkuMM 1o ee rpaduky. Ilpedcmasnenue 06 acumnmomax.
Henpepvienocmo ¢hynxyuu.

Kycouno 3adannvie ghynxyuu.

JluneiiHast pyHKIMSA

CaoiicTBa u rpaduk nuHeitHON QyHKIMH. YTI0BOH KOddHuIMeHT npsamoil. Pacronoxxenue rpaduxa
JUHEWHONW (YHKIIMK B 3aBUCHMOCTH OT €€ yrjoBoro koddduimeHTta ¥ CBOOOIHOTO 4YJICHA.
Haxoorcoenue koaghgpuyuenmog aunetinou Gyukyuu no 3a0aHHbIM YCI0GUAM. NPOXOAHCOEHUE NPAMOU
uepes 06e MOYKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXONHCOEHUEe NPAMOU uYepe3 OaHHVIO MOUKY U
napanienbHol OaHHOU NPIMOLL.

KBagparuunas pyHkuus

CpoiictBa u rpaduk kBaapaTuyHoW ¢yHkumu (mapabomna). [locmpoenue epagura xkeadpamuuno
¢dynkyuu no mouxam. HaxoxxneHue Hynel KBaapaTUYHOW (YHKITUU, MHOJCECMBA 3HAYEHUL,
NPOMEdNCYMKOE 3HAKOTIOCTOSIHCTBA, NPOMENCYMKOE MOHOMOHHOCU.

Oo0paTHasi NPONOPUMOHAIBHOCTH

Cesoticmsa ¢hynxyuu y = % T'unepbona.
I'pagpuxu ¢ynkuyuii. Ilpeoobpaszosanue epaguxa ynkyuu y = f (x) ona nocmpoenus epaghuxos
k

=a+
Pymryuii suda? =Y B+ ¢ Poaduru dynryuil g x+b V= \/; Y= %/; V= |x|
IMocenoBaTeIbHOCTH M POTPECCHH

Uucnosass mnocinenoBaTenbHOCTh. lIpuMepbl 4YHMCIIOBBIX  TIOCIIENOBaTENbHOCTEW. beckoHeuHble
MOCIIE0BATEIHHOCTH. Apu(MeTHUECKast MPOTPecCcUs U €€ CBOWCTBA. ['eomeTpruyeckasi porpeccusl.
Dopmyna obwe2o uneHa U CyMMbl N NEPbIX UNeHO8 apupmMemuueckou U 2eoMempuyecKol
npoepeccuil. Cxo0auaacsa ceomempuyecKkas npocpeccus.

Pemenune TekcTOBLIX 32124

3agauu Ha Bce apuMeTHUECKHE NeHCTBUS

Pemenue TekcToBBIX 3ama4 aprudMETHUECKUM CcrocoOoM. Vcronp3oBaHne TaOJINII, CXEM, YEPTEIKEH,
JIPYTUX CPEICTB MPEACTABICHUS JAaHHBIX MPU PEIICHUH 3a/1a4H.

3ajauu HA ABUKEHHUE, Pa00OTy M MOKYNKH

AHanu3 BO3MOXHBIX CHTYalldii B3aMMHOTO pPACIOJOXKEHUS OOBEKTOB TPH WX JBUKCHHH,
COOTHOIIICHHUSI 00bEMOB BBITIOTHAEMBIX Pa0OT ITPH COBMECTHOM padoTe.

3agauu Ha YACTH, J0JIH, TPOLEHTHI

Pemenue 3aau Ha HaXOX/I€HUE YACTH YKCiIa M YKCia 10 ero 4yacTH. Pemienue 3amaq Ha MPOLIEHTHI U
nosu. [IpuMeHeHne nponopuuii Ipyu peleHnu 3a1ay.

Jlornyeckue 3agauu

Pemenue normueckux 3anau. Peuwenue no2uyeckux 3a0ay ¢ nomowbio epagos, mabauy.

OcHogHble MemoObl peuienus meKcmosvlx 3a0au: apugmemudeckull, anreebpauyecKuti, nepeoop
sapuanmos. Ilepsuunvlie npedcmasnenus 0 Opyux Memooax peulenus 3a0ay (ceomempuyecKue u
epaghuueckue memoont).

Cmamucmuka u meopus eepoasmuocmeii

Cmamucmuxa

Tabnuynoe u epaghuueckoe npedcmasnenue OAHHBIX, cmoadOuamvlie U Kpy2o8vle OuUazpammbi,
epaguku, npumeHeHue Ouazpamm u 2pagukos OJisl ONUCAHUS 3ABUCUMOCTEl PeanbHblX GeIUUUH,
uzeneueHue ungopmayuu uz mabauy, ouazpamm u zpaguxos. Onucamenvhvie CMamucmuyecKue
nokaszamenu 4Uclo8blXx HAbopog: cpedHee apugmemuueckoe, Meouand, Hauboavuiee U HaumeHbuiee
3Hayenus. Mepvl pacceusanus: pasmax, oucnepcusi u cmawmoapmuoe omkionenue. Cnyuaunas
usmenuugsocmo. HMamenuusocmv npu usmepenusx. Pewarowue npasuna. 3axomomeprHocmu 8
UBMEHUUBBIX BETUUUHAX.
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Cnyuaiinvle coovimus
Cnyuaiinvie  onvimul  (3KCHEpUMEHMbL),  dNeMEHMApHble  CAyYaliHble  cooblmusi  (UCX0O0bL).
Beposmnocmu  snemenmapnvix  cooimuti.  Cobvimusi 6  CIYYAUHLIX  IKCHEPUMEHMAX U
Onazonpusmcemeyowue dnemeHmapusle coovimus. Beposmuocmu
cayuatinelx coovimui. Onvimul ¢ paBHOBO3MONCHBIMU dNIeMEHMAPHbIMU coObimusamu. Knaccuueckue
8EPOSIMHOCMHbBIE ONbIMBL C UCHONb308AHUEM MOHem, Kyouxos. Ilpeocmasnenue codovimuii c
nomowpto ouazpamm Jinepa. I[lpomusononodcuvie cobvimus, o00veOuHenue U nepeceyeHue
coovimutl. Ilpasuno cnoocenus éeposmuocmeit. Cnyuatinwiii 6vl00p. Ilpedcmasnenue sxcnepumenma
6 6ude Oepesa. Hezagucumvie cobvbimus. YmHOOCEHUe 6epOAMHOCMEN He3A8UCUMBIX COObIMUIL.
Ilocneoosamenvuvie Hezasucumvle ucnoimauus. Illpeocmagnenue o0 HeE3A8UCUMBIX COOLIMUAX 8
HCUSHU.
Inemenmovl KOMOUHAMOPUKU
Ilpasuno ymuoorcenus, nepecmanogku, Gakmopuan uyucia. Couemanus u YUCIO COYEMAHUL.
@opmyna uucna couemanuii. Tpeyzonvnux Iackans. Onvimoel ¢ 6016UWUM YUCTIOM DABHOBOZMONCHBIX
JleMeHmapHbix coobimuil. Buiuucienue eepoamnocmeti 6 onvlmax ¢ npumeHeHuem KOMOUHAMOPHLIX
dopmyn. Ucnoimanus bepnynnu. Ycenex u neyoaua. Beposmuocmu cobvimuti 6 cepuu ucnvlmauuil
bepuynnu.
Cnyuaiinvle eenuqunl
3naxomemeo co cyuanHbIMu 8eIUYUHAMU HA NPUMEPAX KOHEYHBIX OUCKPEMHBIX CLYYAUHbIX 6ETUYUH.
Pacnpeoenenue eepoamuocmeii. Mamemamuueckoe oocudanue. Ceolicmea mamemamuyecKo2o
oorcuoanus. Ilonamue o 3axone boavuux yucen. Mzmepenue eeposmuocmei. [lpumenenue 3akoua
OOnbUWUX YUCeNl 8 COYUONO2UU, CMPAXO08AHUU, 8 30PABOOXPAHeHUlU, obecneueHuu 6e30nacHocmu
HaceneHUs 8 Ype3bluaAlHbIX CUMYAYUSIX.
HcTropust MaTeMaTUKHU
Bosnuxnoeenue mamemamuxu kax Hayku, smanuvt ee paseumus. OcHoHble pa3oenbl MamemMamuKu.
Buioarowuecs mamemamuxu u ux éxknao é pazsumue nayku. beckoneunocms MHOMCECMBA NPOCMBIX
yucen. Qucna u onunvl ompeskos.
Payuonanvueie yucna. Ilompebnocms 6 uppayuonanbHulx yuciax. 3apocoenue aneebpovl 8 Heopax
apupmemuru. An-Xopesmu. Poowcoenue 6ykeennoui cumeonuxu. I1. @epma, @. Buem, P. [[exapm.
Hcmopusa eéonpoca o Haxoodicoenuu ¢opmyn KopHel anceopauieckux ypasHeHui cmenenel, 601buux
yemvipex. H. Tapmanvs, /[c.Kapoano, HX. Abens, D. I'anya. [losenenue memoda koopounam,
N0360IAI0UE20 NepesooUums 2eoMmempuieckue 00vekmvl Ha A3blK ancebpul. [losenenue epaguxos
Gynxyuu. P. Jexapm, I1. @epma. 3aoaua Jleonapoo I[luzanckozo (Qubonauuu) o Kpoaukax, yucia
Quobonauuu. 3adava o waxmamuou O0ocke. Cxooumocms eceomempuyeckou npoepeccuu. Hcmoku
meopuu 8eposIMHOCmell: cmpaxogoe oeno, azapmusie uepul. I1. @epma, b. Ilackane, A. Bepuynnu,
A.H. Koamoeopos. JI Diinep, H.U. Jlobauesckuii. Mcmopus namozo nocmynama. Ponw poccutickux
yuenvix 8 pazeumuu mamemamuxu. JI. Dinep. HU. Jlobauescxuii, I1.J1. Yeoviwes, C. Kosanesckas,
A.H. Koamoeopos. Mamemamuka 6 paszsumuu Poccuu: I[lemp I, wxona mamemamuueckux u
Hasueaykux Hayk, pazeumue poccuiickoco ¢noma, A.H. Kpvinos. Kocmuueckaa npoepamma u M.B.
Kenovuu.

TeMaTHuyeckoe NIAHMPOBaHUE

Ne Ha3Banue riasbl Komnuecr | Kosmmuect Cpokn
IJ1aBbl BO 4aCOB BO NpOBe/IeHUs!
K/p K/p
7 Raacc
IToBTOpEHNE Kypca MAaTEMaTUKH 4 1 I yeTBepTH
L. JlericTBUTENbHBIC YKCIIa 17 1 I yveTBepTH
II. AnrebpanyecKue BHIPAKCHUS 58 4 IT weTBepTh
III yeTBepTH
I11. JInHeliHbIE ypaBHEHUS 19 1 IV gerBepTh
IToBTOpEeHME 7 1 IV gerBepTh
Hroro 105
8 kaacc
L. \ ITpocreitmue Gynkiuu. KBagpatHeie KOpHH \ 29 | 3 | I yveTBepTH
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IT yeTBepTH
IL. KBaznpaTHble U pallnoHaJIbHBIE YpaBHEHHUS 28 2 IT yeTBepTh
III yeTBepTH
II1. JluneliHasi, KBaJpaTU4Hasi U IPOOHO-TMHEHHAsS 22 1 III gyeTBepTH
byHKIUHA II1 gyeTBepTH
IV. CucreMsbl pallMOHaJIbHBIX YPABHEHUM 21 1 IV gerBepTh
IToBTOpEHME 5 1 IV yeTBepTh
Uroro 105
9 kaace
L. HepasencrBa 26 2 [ yerBepTH
I Crenenb uncna 10 1 [ yeTBepTH
I11. ITocnenoBaTenbHOCTH 19 2 III yeTBepTH
IV. Cucrembl ypaBHEHU N 12 1 III yerBepTH
V. DIIeMEHTHI TPUOTMKEHHBIX BEIYUCICHHM, 17 1 III yerBepTH
CTaTUCTHKH, KOMOMHATOPUKH U TEOPUU
BEPOSTHOCTEM
IToBTOpenue kypca 7—9 kiaccoB 15 1 IV yerBepTh
Uroro 105 8 IV ueTBepTh

Conep:xxaHue Kypca y4eOHOro npeamera «AJjaredopa»

OcHoOBHOe coep:kaHHue M0 TeMaM

XapakTepucTHKa OCHOBHBIX BH/I0B
AeSiTeJIbHOCTH YYeHUKA
(Ha ypoBHe yueOHBIX JeiicTBUI)

7 KJ1acc

I'naBa 1. [leiicTBUTE/IbHBIE YHCJIA

§ 1. HatypaabHble yncia
HarypanbHble uncna u 1eiCcTBUS C HUMU.
Crenensb uncna. [IpocTeie u cocTaBHbIE

yncia. Pa3noxkenne HaTypaJIbHBIX YUCECII Ha

MHOXHUTEIN

§ 2. PaunonanbHbIe YHCIa
OObixkHOBeHHBIE 1pobu. KoHeuHbie
necsiTuuHble qpoou. Paznoxenue
OOBIKHOBEHHOH JIpOOH B KOHEUHYIO
necsITuUHyIo 1po0sk. [lepnoanueckue
necsituuHbie 1poou. [lepnoguaHOCTh
JECSITUYHOTO Pa3NioKeHUs1 OOBIKHOBEHHON
npobu. JlecsTuaHOE pa3ioKeHUE
palMOHAIBHBIX YHCET

§ 3. JleiicTBUTeIbLHBIE YN CIA
Uppannonanbueie yncna. [lonstue
nercTBUTENbHOrO yncia. CpaBHEHUE
NENUCTBUTENBHBIX yncend. OCHOBHBIE
CBOICTBA JeHCTBUTEIBHBIX YHUCEI.
[Tpubmmkenus uncen. J{muHa oTpeska.
Koopaunarnas ocb

XapaKkTepru30BaTh MHOKECTBA HATYPAJIbHBIX,
LIEJIBIX, PALIMOHAJIBHBIX YHMCEJl, ONUCHIBATH
COOTHOULICHUE MEXKAY ITUMU MHOXKECTBAMU.
CpaBHUBATH U YyIOPSAJOYNBATH PALIMOHAIBHBIE
YKCJIa, BBITOJIHATH BBIYUCIIEHUS C PallMOHAIbHBIMU
yuciamMu. [IpuBoauTs npumMepsl HppanMOHAIbHbBIX
YHCEJl; PACIIO3HABATH PALIMOHANIBHBIE U
UppaluoHaIbHbIe yncia. HaxonuTte necsatudnble
NpUOJIMKEHUS PAMOHAIBHBIX M HPPALIMOHAIBHBIX
YHCEJl; CPABHUBATh U YIIOPAA0YUBATh
neiicTBuTeNbHbIC yncia. M3o00paxars yncia
TOYKAMU KOOPJAMHATHOU MPSIMOIA.

I'naBa 2. AuiredOpanyeckue BbIpasKeHUsI

§ 4. OnHoUIeHBI

UYucnossle BbIpakeHUs. bykBeHHbIE
BeIpakeHUs. [IonsaTHE OHOUICHA.
IIpousBenenue onHouneHoB CTaHIapTHBII
BUJ ofHOUsIeHa. [1og00HbIe OTHOUIEHBI

§ 5. MHoro4/1eHsbl

ITonsitTue MEHOrOwIeHa. CBOMCTBA

BBIMONHATE 371eMEHTapHBIE 3HAKOBO-
CHUMBOJIMYECKHUE NEHCTBUS: TPUMEHATH OYKBBI JUIS
0003HaYEHMS YHCEl, IJIS 3aIUCH OOIIMX
YTBEP)KJCHHIA; COCTABIATH OYKBEHHBIE BHIPAKCHHS
TI0 YCJIOBHUSIM, 3a/IaHHBIM CJIOBECHO, PUCYHKOM HITH
yepTe:xoM. PopMynMpoBaTh, 3aIIUCHIBAThL B
CUMBOJIMYECKOI (hopMe 1 0OOCHOBBIBATH CBOMCTBA
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MHOT'O4YJIEHOB. MHOTOUJIEHBI CTaHIaPTHOTO
Buja. CymMMa U pa3HOCTh MHOTOUJICHOB.
[IpousBeneHne ogHOUIEHA 1 MHOTOUJICHA.
[IpousBenenne muorouneHos. Llenbie
BbIpaxkeHHs1. YucnoBoe 3HaU€HHE LIETI0TO
BbIpakeHUs. TOXIECTBEHHOE PaBEHCTBO
LIEJIBIX BBIPAXKEHUN.

§ 6. ®opmyJibl COKPANIEHHOT0 YMHOKEHHUS
KBanpat cymmel. KBazgpat pazHOCTH.
Brinenenue nonHoro kBagpara. PasHocth
kBagapatoB. [CymMma Ky0oB. Pa3zHOCTh KyOOB.
Ky6 cymmer. Ky6 pa3znoctu]. [lpumenenue
(bopMyI COKpAIEHHOTO YMHOXKEHHUS.
Pa3noxeHrne MHOTOUIeHa HA MHOYKUTEIH.

§ 7. Anredpaudeckue a1podou
Anrebpandeckue IpoOU U UX CBOMCTRBA.
[TpuBenenue anredpandeckux apooeit

K o0miemMy 3HamMeHaTeno. ApudMeTHIeCKue
JeWCTBUS C anreOpanyecKuMu IpoosMu.
ParnmonanbsHble BeipaxkeHus. YucioBoe
3HAQUYE€HHE PALlMOHATBHOTO BBIPAKEHUS.
ToxaecTBeHHOE PaBEHCTBO palliOHAIBHBIX
BBIPAKCHUM.

§ 8. Crenensb ¢ meabIM nmokaszarejaeM
[Tonsitue crenenu c¢ uensiM. CBOICTBA
CTETIeHHU C IIEJIBIM IOKa3aTeleM.
CrannaptHslii Bua umcina. [IpeobpasoBanue
paIMOHaJIbHBIX BBIPAKEHUH.

CTETICHH C HATYPAJIbHBIM IMOKa3aTelieM, IPUMEHSTh
CBOICTBa cTeneHu AJisl IpeoOpazoBaHus
BBIPAKCHUM U BBIYUCIICHUN.

BbINOMHATE AEHCTBUS ¢ MHOTOWICHAMM.
BrITIONHATE pa3iokeHne MHOTOYJICHOB Ha
MHOxuTENH. [IpeoOpa3oBrIBaTh anredpanyeckue
CYMMBI ¥ IPOU3BECHUS (IPUBEACHHUE MTOT00HBIX
cllaraeMblIX, pacKpbITHE CKOOOK U Jp.)

I'naBa 3. JIuHeiinble ypaBHeHUs!

§ 9. J/Iuneiinbie ypaBHEHHS ¢ OTHUM
HEH3BECTHBIM

YpaBHeHUs IEPBOM CTENEHU C OJTHUM
HEU3BECTHBIM. JIMHEWHBIC ypaBHEHUS C
OJIHMM HEU3BECTHBIM. Perienne mMHenHbIX
YPAaBHEHUH C OJTHUM HEU3BECTHBIM. Pemenue
3a7a4 C MOMOILbIO TUHEWUHBIX YPaBHCHUH.

§ 10. Cucrembl TMHEHBIX YPABHECHHU I
VYpaBHeHUs IEPBOI CTENEHU C IBYMS
HeuzsectHbiMu. CUCTEMBI IBYX YpaBHEHHM
IIEPBOM CTENEHU C IBYMsI HEU3BECTHBIMH.
Crnioco6 noacranoBku. Cioco0 ypaBHUBaHUS
kod(purmenToB. PaBHOCHIBLHOCTH
YPAaBHEHUHU U CUCTEM ypaBHeHUU. Pemenue
CHUCTEM JIBYX JINHEHHBIX YPABHEHUU C IByMsI
HeusBecTHbIMU. Pemienue 3anay npu
MOMOIIY CUCTEM YPaBHEHUH NIEPBOU
CTETIECHH.

[IpoBoNTH TOKA3aTENbHBIE PACCYKIECHUS O KOPHIX
YPaBHEHHUS € ONOPOM Ha OIpeIEeIeHUE KOPHS.
Pacnio3naBaTh ypaBHEHUS NIEPBOM CTENEHH,
JIMHEHHBIC YpaBHEHUs. Pemars ypaBHeHus 1epBoi
CTEIEHU, JIMHEIHBIE YPABHEHUS, a TAK¥Ke
YPaBHEHHS, CBOJSIINECS K HUM

Pemartb TekcToBbIE 3a/1a4M anreOpanuecKum
CIOCO0OM: EPEXOAUThH OT CIIOBECHOM
(bOpMYITMPOBKHU YCIIOBUS 3a7a41 K aJIreOpandecKou
MOJIEJIH ITYTEM COCTAaBJIEHUs YPAaBHEHHUS; pEIIaTh
COCTaBJICHHOE YPABHEHUE; NHTEPIIPETUPOBATH
pe3ynbTar.

Onpenensars, SIBISETCS JIM [1apa YUCEN PELICHUEM
JTAHHOTO YPaBHEHUS C ABYMSI HEU3BECTHBIMU;
MPUBOJIUTH TPUMEPHI PEIICHUN YPaBHEHHH C ABYMS
HEM3BECTHBIMU. PemmaTh 3a1aun, anredpandeckoit
MOJIEJIbIO KOTOPBIX SIBJISIETCS] YPABHEHHE C IBYMS
HEU3BECTHBIMU, HAXOUTh LIEJIbIE PEILIEHUS IIyTEM
nepebopa. Pemrath cuctemMsl IBYX JTHHEWHBIX
YpaBHEHUH C ABYyMs HEU3BECTHBIMU. Pemars
TEKCTOBBIE 3a/1a4H aare0panyeckKuM CrocoooM;
NEPEXOAUTH OT CIIOBECHOM (DOPMYITHUPOBKHU YCIOBUS
3aJa4i K anreOpanyeckoil MoJenu myTém
COCTaBJICHUS CUCTEMbI YPaBHEHMI; peliaTh
COCTaBJICHHYIO CUCTEMY YpPaBHEHHMIA;
MHTEPIPETUPOBATH PE3YNIbTAT.
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8 ki1ace

I'nasa 1. IIpocreiimmue

bynkunu. KBaapaTubie KopHu

§ 1. ®ynkuun u rpapuxu

UYucnossle HepaBeHCTBA. KoopauHaTHAsI OCh.
MmuosxectBa yucen. JlekaproBa cucrema
KOOpAMHAT Ha IIocKocTH. [lonsTHE
¢dbyakuuu. [Tonsarue rpaduka QyHKIUN.

§ 2. ®yukuuu y =x, y =x%, y=1/x

dynkuus y =x u eé rpapuk. Pynkuus y =x°.
I'paduk dpynxium y =x*. Oynkmus y=1/x.
I'paduk dyaxmum y=1/x.

§ 3. KBaapatHble KOpHH

[TonsiTHe KBaAPATHOTO KOPHSI.
Apudmerndeckuil KBaJpaTHBII KOPEHb.
CgoiicTBa apu(PpMETHICCKUX KBAJAPATHBIX
kopHell. KBazpaTHbIil KOpeHb U3
HaTypaJIbHOTO YHCIIa.

®opmMyJIHpPOBaTh CBOMCTBA YUCIOBBIX HEPABEHCTB U
NPUMEHSATH UX MIPH peleHnH 3anad. Mcnoap3oBarhb
B MMUCHbMEHHOM MaTeMaTHYECKOW pedr 0003HAUYCHUS
U rpaduyeckre n300pakeHus YUCIOBBIX
MHO’KECTB, TEOPETUKO-MHOKECTBEHHYIO
CUMBOIIUKY. [IpUBOANTH MPUMEPHI KOHEUHBIX U
OECKOHEYHBIX MHOXECTB. BBIUHCIIATH 3HAUCHUS
byHKkuuni, 3anaHHbIX Gopmynamu (pu
HEO0OXOAMMOCTH HCTIOIB30BaTh KAIBKYISITOP);
COCTaBJISATH TAONUIBI 3HAYCHUH (PYHKLIUH.
OnuckiBaTh cBOMcTBA QyHKIWMI ¥ =x, y =x°, y=1/x U
CTPOUTH MO ToukaM ux rpaduxu. DopmynupoBarhb
orpezesieHne KBaJpaTHOTO KOPHS U3 YHUCIIA.
Jloka3bIBaTh CBOICTBA apu(hMETHUECKUX
KBaJIpaTHBIX KOPHEH; MPUMEHSATh UX K
npeoOpa30BaHUIO M CPABHEHUIO BBIPAKEHUH,
coJiepKaliiuX KOpHU. BerancnsTe 3HaueHUs
BBIPa)KEHUH, COZIEpKAIUX KBaIpaTHbIE KOPHHU.
Haxoautb TouHble v MpUOIMKEHHbBIE 3HAUEHUS
KOPHEW U3 MOJ0KUTENBHBIX uncell. Mcnoib30BaTh
rpaduk GyHKIHM Y =x° JUIS TPUOTHKEHHOTO
HAXO0XJICHUS KBaIPATHBIX KOPHEH U3
MOJIOKUTEIBHBIX YUCEI. BBIUNCIATH TOUHBIE U
npuOIMKEHHBIE 3HAYEHUS KOpHEH 1o popmyrnam,
UCTIONB3YS MPU HEOOXOTUMOCTH KaJIbKYIATOP UIIH
TaOJINIIBI

I'nasa 2. KBagpatHbie

U PAlMOHAJIbHbIE YPABHEHHUS

§ 4. KBaapatHble ypaBHeHH S
KBanpatusiii TpéxuneH. [lonsitue
KBaJipaTHOro ypaBHeHus. HenonHoe
KBaJpaTHOe ypaBHeHue. Pemenue
KBaJpaTHOTO ypaBHEHHUs OOIIEr0o BUA.
[IpuBen€HHOE KBAaApaTHOE YpPaBHEHHUE.
Teopema Buera. [Ipumenenune kBaapaTHbIX
YpPaBHEHUU K PEIICHUIO 3aa4.

§ 5. PaninoHajibHBIC ypaBHEHHUS
ITonsiTHE PalIMOHANBHOTO YPABHEHUS.
bukBanpatHoe ypaBHeHue. Pacnianaromeecs
yYpaBHEHHE. Y paBHEHHUE, OJJHA YaCTh
KOTOpOro anredpandeckas ApoOsb, a Apyras
— HyJIb. Penienne panyoHanbHbIX
ypaBHeHUH. Pemenune 3a1a4 npyu oMo
palMOHAIBHBIX YPAaBHCHUN.

Pacnio3naBath KBagpaTHBIN TPEXUIICH, BBIACHITH
BO3MOKHOCTb Pa3JI0KE€HHUsI €r0 HA MHOYKUTEH,
MPEACTABIISITh KBAAPATHBIN TPEXWICH B BUJIE
MIPOU3BEICHUS IMHEWHBIX MHOKUTEIEH.
[IpumeHATh pa3nudHbie GOPMBI CAMOKOHTPOJIS TIPH
pellleHnH ypaBHEHUM. Pacrio3HaBaTh KBajpaTHbIE
ypaBHeHUs. PemaTe KBagpaTHbIE YpaBHEHHUS], a
TaK)Xe ypaBHEHHUs, cBoJsAmMecs K HUM. OnpenensiTh
HaJIn4ye KOPHEU KBaAPATHBIX YPAaBHEHUM 110
JTUCKPUMHHAHTY U Kodddurmentam. PacriozHaBaTh
pauuoHaIbHbIE YpaBHEHUs, pemath ux. Pemare
TEKCTOBBIE 3a/1a4¥, IPUBOSIINE K KBAIPaTHOMY
WJIM PALIMOHATIEHOMY YPaBHEHUIO.

I'naBa 3. JInHeiiHas1, KBaApaTHYHAsA M APOOHO-JIMHeHHAsA QyHKIUH

§ 6. JIuneitnass pyHkuus

[TpsimMast mponopuruOHaIBHOCTE. I'paduk
dbynkuun y =kx. JInneiinas QyHkus u eé
rpaduk. PaBHoMepHOE ABIKeHNE. DYHKITUSA
y=|x|u eé rpadux.

§ 7. Kpaaparnunas pyHkums

dynkuus y =ax’ (a > 0). Pynkuns y =ax’ (a
+0). Tpadux pysxmmm y = a (x — x0)>+y.
Ksangparnunas Gynkius u e€ rpadux.

Pacno3naBaTh npsAMyr0 IpONOPIHOHATIBEHYIO
3aBUCUMOCTh. CTPOUTH TpaduK JTUHEHHOM,
KBaJAPaTUYHON QYHKIIUHA C TIOMOIIBIO TIEPEHOCOB
BJI0JIb OCEH KOOPAMHAT U 110 KOOpAUHATaM
HECKOJIbKUX Touek rpaduka. PacnoznaBartp
ypaBHEHUS MPSMON U OKPYKHOCTH.
Pacno3naBaTh 00paTHYIO IPONOPIUOHATIBEHYIO
3aBUCUMOCTb. Vcroabp30BaTh EPEHOC MO OCSAM
KOOPJIMHAT ISl TOCTPOCHUS Tpaduka ApoOHO-
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§ 8. IpoGHo-1MHeliHas pyHKINSA
OO6parHast mponmopIHOHATEHOCTE. DYHKITHS
yv=>k/x (k> 0). ®ynkuus y=k/x (k # 0).
JpoGHo-nuHeliHast QyHKIus u e€ rpaduk.

JTMHEWHOU (QyHKIMN

I'naBa 4. CucremMbl paliiOHAJIbHBIX YPABHEHUH

§ 9. CucreMbl paMOHAJIBLHBIX YPABHEHUH
IToHsATHE CHCTEMBI pallMOHAIBHBIX
ypaBHeHUH. PelieHne cucreM paruoHaIbHBIX
ypaBHEHHH cr10cOOOM MOJICTAHOBKHU.
Pemenue cucrem palinoHaIbHBIX ypaBHEHUI
Apyrumu crocodamu. Pemenue 3agay npu
IIOMOLIY CUCTEM PALIMOHAIBHBIX YPaBHEHUH.
10. I'pa¢dpuyecknii cnocod pemieHus
CHCTEM YpaBHEHHH

I'paduaeckuii criocod pemieHus] CUCTEMBI
JBYX YpaBHEHUHU IIEPBOM CTEIIEHU C ABYMs
Heu3BeCcTHBIMU. [ 'paduuecknii cmocoo
UCCJIEIOBaHMsI CUCTEMBI IBYX YpPaBHEHUN
NIEPBOI CTENEHHU C IBYMsI HEU3BECTHBIMH.
Pemrenue cucreM ypaBHEHUN IEPBOM U
BTOPOM CTETeHH rpaduIeCKUM CIIOCOOOM.
IIpuMepsl perieHns ypaBHEHUM
rpa@uIecKuM CriocoOoMm.

Pemats cucreMsl paliMOHAIBHBIX YPAaBHEHU,
IIPUMEHATH CUCTEMBI I PEIIEHUS TEKCTOBBIX
3azna4. Pemars TeKCTOBBIE 3a/1a4y PU TOMOIIH
CHUCTEM PallMOHAIbHBIX YPABHCHUM
Hcnonp3oBark GyHKIHOHATBHO-Tpaduueckue
IIPEJICTaBICHUS [UIsl PEILICHUS U UCCIIEIOBAHUS
ypaBHeHHUH u cucreM. KoHcTpynpoBaTh
SKBHMBAJICHTHBIE PEUEBBIC BBICKA3BIBAHUS C
UCIIOJIb30BaHUEM AITreOpanyecKoro u
TEOMETPUYECKOTO S3BIKOB.
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KJIacC

T'nasa 1.

HepaBencrBa

§ 1. JIuHeiiHbIe HEPABEHCTBA C OTHUM
HEM3BEeCTHBIM

HepaBeHcTBa nepBoi cTeneHu ¢ OqHUM
HeusBecTHbIM. [IpumeHenue rpadukoB k
PELICHUIO0 HEPABEHCTB MEPBOM CTEINEHHU C
OJTHUM HEU3BECTHBIM. JIMHEHHEIE
HEPaBEHCTBA C OJHUM HEU3BECTHBIM.
CucreMbl TMHEUHBIX HEPABEHCTB C OJJHUM
HeusBecTHbIM. HepaBeHCTBa, conepxaline
HENU3BECTHOE MOJT 3HAKOM MOJYJIA.

§ 2. HepaBeHcTBa BTOPOIi CTENEeHH €
OTHUM HEeHM3BEeCTHbIM

IIonsiTHE HEpaBEHCTBA BTOPOU CTEIIEHU

C OJTHMM Heu3BecTHbIM. HepaBeHcTBa
BTOPOM CTENEHHU C MOJTOKUTEIbHBIM
JUucKpuMUHaHTOM. HepaBeHCTBa BTOpOM
CTENEHU C AUCKPUMUHAHTOM, PAaBHBIM HYIIIO.
HepaBeHnctBa BTOpOIi CTENEHH C
OTPULIATENbHBIM TUCKPUMUHAHTOM.
HepaseHctBa, cBOIsIIMECS K HEPABEHCTBAM
BTOPOMU CTEIICHH.

§ 3. PaunonasbHbIe HEPABEHCTBA
Meron nnrepBanos. Pemenne
palroHaNbHBIX HEpaBEeHCTB. CUCTEMBI
palMoHaNbHBIX HepaBeHCTB. HecTporue
HEPABEHCTBA. 3aMEHAa HEU3BECTHOTO IIPU
pelIeHNU HEPABEHCTB.

Pacnio3naBath HepaBEeHCTBA IIEPBOM CTEIIEHHU C
OJIHMM HEeU3BeCTHBLIM. Pacmio3HaBaTh JIHMHEHHBIE
HEpaBeHCTBA. PemaTe JTuHEeliHbIE HEPABEHCTBA,
CHCTEMBI JINHEHMHBIX HEPABEHCTB. Pacno3HaBarh
HEpaBEHCTBA BTOPOU CTETIEHU C OJHUM
HEU3BECTHBIM, PEIIaTh UX C UCIIOIb30BaHUEM
rpaduka KBaApaTHUHON (PYHKIIUU WK C TOMOIIBIO
OnpeAesIeHUs 3HaKOB KBaJPaTHOTO TPEXWICHA Ha
WHTEpBajax.

I'nasa 2.

Crenenp 4YucaIa

§ 4. Dynknusa y =x"
CgoiictBa u rpaduk GpyHKIHU y =x", x > 0.

®opmynupoBaTh CBOICTBA (HYHKIIMH Y =X"
WUTIOCTpanyen ux Ha rpaduke. DopMynnpoBaTh
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CBoiicTBa u rpaduku GyHKUHMi y =x"" 1 y
:X2m+1

§ 5. KopeHnb cTrenenu n

[Tonsitue kopHs crenenu n. Kopuu 4€THOM 1
HEuETHOH cTeneHei. ApupmMeTnyecKuii
KOpEeHb cTerneHu n. CBOMCTBa KOpHEH
crenenu n. @ynxyus y = Vx , x > 0. Kopenb
CTENEHU 1 U3 HATYpaJbHOI'O YUCIIA.
[Ipocreiimme nppanmoHaIbHbIE YPABHEHHUSI.

OIpeZieNICHUE KOPHS CTENEHU 71 U3 YHCIIa,
OINPECIIATD 3HAK 71 — KOPHS CTEIICHU 71 U3 YHCIIa,
UCIIOJIB30BaTh CBOMCTBA KOPHEH U1 pEILEHUs
3aaa4. HaxoauTh 3HaUYe€HHs] KOPHEW, UCTIOJIb3YsI
TaOIHIIBI, KATBKYISATOP

I'nasa 3. IlocaenoBaTeILHOCTH

§ 6. HucsioBbIe MOCI€10BATEILHOCTH M UX
cBOlicTBa

[ToHsITHE YMCIOBOM NTOCIEN0BATENBHOCTH.
CBoliCTBa YHCIIOBLIX IOCIEA0BATEILHOCTEN.
§ 7. ApudpmeTrnyeckas nporpeccus
[TonsTre apudMeTHIeCcKo MPOTPECCUH.
CymMa mepBbIX 72 WICHOB apu(PMETHIECKOM
MIPOrPECCUHU.

§ 8. I'eomeTpuyeckasi nmporpeccus
[ToHsiTHE TEOMETPUYECKOM MPOTPECCUU.
CyMMa nepBbIX 7 YICHOB F€OMETPUUECKOU
nporpeccuu. beckoneuHno yobIBaromas
F€OMETPUYECKAsI IPOTPECCHUS.

[IpumeHsTh HHIIEKCHBIE 0003HAYEHUS, CTPOUTD
peueBble BHICKA3bIBaHUS C UCIIOJIH30BAaHUEM
TEPMHHOJIOTHH, CBSI3aHHOU C TIOHATHEM
MOCIIE0BATEIbHOCTH. BRIUUCIATH YI€HbI
MOCIIEI0BATEIHHOCTEH, 3aIaHHBIX (HOPMYIIOi 7-TO
YJieHa WK PEeKyppeHTHOU hopmynoii. M300paxkaTh
YJICHBI MMOCJIEIOBATEILHOCTH TOYKAMH Ha
KOOPAWHATHOM IJIOCKOCTH.

PacrioznaBathk apuMeTHUECKYIO U
TEOMETPUUYECKYIO TPOrPECCUU TIPU Pa3HBIX
crocobax 3anaHus. BeIBOAUTH Ha OCHOBE
JIOKa3aTeNIbHBIX pacCykaeHUH HOpMYyIbl 001Iero
yjieHa apu(PMETUIECKON U TEOMETPHUIECKOM
MPOrPECCUi, CYMMBI MIEPBBIX /1 YIEHOB 3TUX
MPOTPECCHil; pelaTh 3a/1a4M ¢ UCIOJIb30BAaHUEM
9Tux popmyn. Pemars 3a1aun Ha CI0XKHBIE
MPOIIEHTHI, B TOM YHCIIE 337]a41 U3 PealbHOM
MPaKTHUKH (C UCTIOIB30BAHUEM KaJIbKYJISTOPA)

I'maBa 5. DieMeHTBI NPUOINKEHHBIX BHIYUCICHUH, CTATHCTHKH, KOMOMHATOPUKH U TEOPUH
BEpPOSITHOCTEM

§ 11. IIpudausKeHus: Yuces

AOGCOITIOTHAs! TOTPEITHOCTD MPUOTMKCHHS.
OTHOCHUTENbHAS TOTPEIIHOCTh
npuompkenus. [Ipubnmwkenne cyMMbl 1
pasnoctu. [IpubmmkeHne npousBeeHus U
gacTHOTO. [IpnbnmxEHHbIC BEIYUCICHUS U
KaJIbKYJIATOP.

§ 12. OnucaresibHAs CTATUCTUKA
CriocoOsI peICTaBICHHS YHCIOBBIX
JAHHBIX. XapaKTePUCTUKH YNCIOBBIX
JTAHHBIX.

§ 13. KomOunaTopuka

3amaun Ha epedop BceX BOZMOXKHBIX
BapuaHToB. KoMOHHaTOpHBIE MpaBuIa.
[TepectanoBku. Pazmemenus. Coueranus.
§ 14. Beenenne B TeOpUI0 BEPOSITHOCTEH
Cayuaiinsie coObITHS. BeposTHOCT
ciydaitHoro coObitusi. Cymma,
MPOU3BEICHHUE U PA3HOCTD CIy4alHbIX
coObITuii. HecoBMecTHbIE COOBITHS.
HeszaBucumele coObiTus. YacToTa cirydaifHbIX
COOBITHH.

Hcnonb3oBath pa3Hbie (HOPMBI 3aTTUCH
npuOIMKEHHBIX 3HAYEHHH; 1e1aTh BHIBOABI O
TOYHOCTH MPUOIMKESHHUSI 110 MX 3aMKCH. BBIMOTHITH
BBIYNCIICHHUS C pEaIbHBIMU JaHHBIMH. OKPYIJIATH
HATypaJIbHbBIC YUCIIA U AECITUYHBIC JPOOH.
BBITTONHATE TPUKUIKY U OLIEHKY PE3YyIbTaTOB
BbIUKCIICHHN. PemaTh 3a1aun Ha mepedop Beex
BapHaHTOB, UCMOJIb3ys] KOMOWHATOPHBIE MTPaBUIIA,
(bopMyITBI IEPECTAHOBOK, Pa3MEIleHUH, COYCTAHU.
HaxonuTtb BEpOSTHOCTH CIIy4ailHBIX COOBITHH,
CYMMBI,

MIPOU3BENICHUS COOBITHA.
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C yuerom TtpebOoBanmii PDenepanibHOr0 TroCyIapCTBEHHOrO0 00pa30BaTENBHOTO CTaHIApTa
OCHOBHOTO o00Iero o0pa3oBaHUs B COJACpXKAaHWUW pabodeld MPOTrpaMMbl TPEATOaracTcs
peann30BaTh KOMIIETEHTHOCTHBIH, TMYHOCTHO OPUEHTUPOBAHHBIN, AEATEIbHOCTHBIA OIXO/bI.

Hcnonab3yemble meiaroruyeckue TeXHOJIOTHH

B yuebHOM nmpomecce, B ONTUMAIbHOM HHTErpalud C UHPOPMAIMOHHBIMU U
3I0pOBbECOCPEralOIIUMUA  TEXHOJOTUSIMU, Oa30BBIMH  SBISIFOTCS  CJICAYIOIIUE TEXHOJIOTHH:
TEXHOJIOTHH, OCHOBaHHBIE Ha YPOBHEBOH AuddepeHnnanuu o0yueHuns;
® TEXHOJIOTHSI KPUTUIECKOTO MBIIIIJICHHUS;
® TEXHOJIOTMH, OCHOBAaHHBIC HA pPEaTM3aI[UH MPOCKTHOU JACSITEILHOCTH.
®opMbl OpraHu3alnu YIeOHBIX 3aHATHI:
e (ponTanpHas paboTa;
e paboTa B MOCTOSIHHBIX Mapax (Tpynmnax);
e pabora B nmapax (rpyIrax) CMEHHOTO COCTaBa;
® WHIWBHIyaJIbHAs paboTa.

Ouenka o0pa3oBaTeIbHBIX T0CTUKEHUI

KoMruekcHbIl oIXo/ K olleHKe 00pa30oBaTeNbHBIX JOCTHKCHUN PeaTnu3yeTcs MyTeM OIICHKU
TpeX TpyNN pe3yabTaToB: MPEIMETHBIX, JIHUYHOCTHBIX, METANpPEeIMETHBIX (PEryJIsTUBHBIX,
KOMMYHHKATHUBHBIX ¥ IO3HABATEIHHBIX YHUBEPCAIBHBIX YUECOHBIX IEHCTBUI);
® WCIIOJB30BaHMUsI KOMIUIEKCA OIEHOYHBIX MPOIEAYp (CTapTOBOM, TEKYIEH, TEeMaTHYECKOMH,

MIPOMEKYTOYHOK);
® JUCIOJB30BaHUS PAa3HOOOPA3HBIX METOJOB U (POPM OIICHKH, B3aMMHO JOTOJHSIONIUX IPYT

apyra (CTaHAapTU3UPOBAHHBIX YCTHBIX M MUCHMEHHBIX pa0OT, IPOEKTOB, MPAKTUYECKUX padoT,

CaMOOIICHKH, B3aUMOOIICHKA);
® JCIIOJIb30BAaHMSI KOHTEKCTHOW MH(popManuu (00 OCOOCHHOCTAX OOYYaIOLINXCS, YCIOBHAX H

mporecce OOydeHus W JAp.) AN WHTEPIPETAlH TOJYYCHHBIX pEe3yJlbTaTOB B IEJAX

yIpaBiIeHUs Ka4eCTBOM 00pa30oBaHUsI.

OrneHka JOCTHIKEHUS METANpeAMETHBIX Pe3yabTaToB OOydeHHUs OYyAyT MPOBOJIUTHCS B XOJE
BBITIOJTHEHUST YYalllUMUCS TBOPYECKOM NeATENbHOCTH (BBIIOJIHEHUS Y4YEOHBIX HCCIIEI0BaHUMH,
y4eOHBIX TPOEKTOB). OCHOBHBIM MTPEIMETOM OIIEHKU METANPEIMETHBIX PE3YIbTATOB SIBISFOTCS:
® CIOCOOHOCTh U TOTOBHOCTh K OCBOEHHIO CHCTEMATHUYECKHX 3HAHUU, UX CaAMOCTOSITEIIbHOMY
MOTIOJTHEHHIO, IEPEHOCY U UHTETPaIu;

CIOCOOHOCTH paboTaThk ¢ HHMOpPMAITUEH;

CIOCOOHOCTH K COTPYJHUYECTBY M KOMMYHHUKALIUU;

CIOCOOHOCTH ¥ TOTOBHOCTH K Hctonb3oBanuio KT B nensx oOydeHus u pa3BUTHS,
CIOCOOHOCTH K CaMOOPTaHU3aIuH, CAMOPETYIISIIUNA U PEDIECKCHH.

OreHka MpeIMETHBIX Pe3yIbTaTOB MPEICTABIISAET COOON OLIEHKY JOCTHUKEHUS 00ydJaromuMcs
IUIAHUPYEMBIX PE3yJIbTaTOB IO npeaMery. CHcTeMa OLEHHWBAaHUSA IPENyCMATPUBAET YPOBHEBBIN
MOAXOJ K COJEP’KAHMIO OLEHKM M MHCTPYMEHTAPHUIO I OLEHKH JOCTUKEHHS IUIAHUPYEMBIX
pe3yabTaToB (00sA3aTenbHas YacTh — BBITYCKHUK HAYyYUTCs, JONOIHUTENbHAS YaCTh — BBITYCKHUK
MOJYYUT BO3MOXKHOCTb HayuduThCs). OIEHKa JOCTIDKEHHS IUIAHHUPYEMBIX pe3yiIbTaToB OJOKa
«BBIMYCKHUK HAyYUTCsA», HA YPOBHE BEAETCS C IOMOUIbIO 3a/1aHUil 0a30BOr0 YPOBHS, @ HA YPOBHE
NEUCTBUM — C TOMOILBIO 3aJaHUil TOBBIIEHHOTO ypoBHA.  COOTBETCTBYIOLIAs TIpymnna
PE3YJITaTOB B TEKCTE BBIICIIEHA KYPCUBOM.

@OpMBI TEKYILETO KOHTPOJIS:
¢ (ponHTaNBHAS

® UHAWBHUAYyaJIbHAS

e TIpYyIIOBas

® B3aUMOKOHTPOJIb
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JlarHbIe (HOPMBI KOHTPOJISI MOTYT PEaH30BBIBATHCS UYEpe3 YCTHYIO HMPOBEPKY, MPAKTHYECKUE
paboThl, CaMOCTOSITEIPHBIE W  KOHTPOJbHBIE PAOOTBI, TECThI, TMPOEKTHBICE PaOOTHI.
[IpenycMoTpeHa npoMeKyTOUHAsI U UTOTOBast aTTECTALIUSL.

MarepuajabHO-TEXHHYECKOE OCHAIIIEHHEe 00Pa30BaTeILHOI0 MPOLEcca Mo MpeIMeTy
YMK

7 kiaacc

1. Anrebpa. 7 xmacc : yue0. mis obmeobpaszoBar. opranuzanuii / [C. M. Huxonbckmii, M. K.
[Toranos, H. H. Pemiernukos, A. B. llleBkuH]. 9-¢ uzn. - M. : [Ipocsemenue, 2021r.

2. Anrebpa. Metoauueckue pekoMeHaanuu. 7 kimacc : y4de0. mocobue st oOrieoOpa3oBar.
opranu3zanuii / M. K. Iloranos, A. B. Illekun. — M. : IIpocemienue, 2019.

3. AnrebOpa. JlugakTthueckue marepuaibl. 7 Kiacc : ydeb. mocobwe miis 001eoopa3oBar.
opranuzanuii / M. K. Iloramos, A. B. [lleBkun. — M. : [Ipocsemenue, 2019.

8 kirace

1. Anrebpa. 8 kiacc : yue6. ansa oGmieoOpasosar. opranmzaiuii / [C.M. Hukonsckuii, M.K.
[Toranos, H.H. Pemiernukos, A.B. llleBkun]. 7-e uza. - M. : IIpocsemenue, 2019r.

2. Anrebpa. Meronuueckue pekoMeHaanuu. 8 kimacc : y4e0. mocoOue st oOieobpa3oBar.
opranu3zanuii / M. K. IToranos, A. B. Illekun. — M. : IIpocemienue, 2019.

3. AnreGpa. JlupmakTuueckue MaTepuanbl. 8 Kiacc : ydeO. mocobue s oOrieoOpa3oBar.
opranu3zaiuii / M. K. IToranos, A. B. llleBkun. — M. : [Ipocsemenue, 2019.

9 kiace

1. Anrebpa. 9 kmacc : yueb. mns obmeooOpazoBar. Opranuzaruii / [C.M. Hukonsckuii, M.K.
[Toranos, H.H. Pemiernukos, A.B. llleBkuH]. 6-¢ uza. - M. : [Ipocemenune, 2019r.

2. Anrebpa. MeTtonuueckre peKOMEHIAIUU. 8 Kiace : y4ded. mocobwe s olreoOpa3oBar.
opranu3zanuii / M. K. IToranos, A. B. Illekun. — M. : IIpocemienue, 2019.

3. Anrebpa. Junmaktuueckue Martepuanbl.9 kimacc : yueb. mocobue s oOmeoOpa3oBar.
opranu3zaiuii / M. K. Iloranos, A. B. llleBkun. — M. : [Ipocsemenue, 2019.

Obopyodosanue:

o KJIacCHasl I0CKa ¢ HA0OPOM MAarHUTOB ISl KPETIJICHHS! TaOJIHIL;

o MHTEPAaKTUBHAS J10CKa;

. MEPCOHAIIbHBIN KOMITBIOTED;

. MYJIbTUMEAUNHBIN TPOEKTOP;

o JI€MOHCTPALIMOHHBIE U3MEPUTEIbHbIE HHCTPYMEHTHI (JIMHEHKHU, HUPKYIU, TPAHCIIOPTUPHI,

Ha0OpHI YTOJILHUKOB, MEPKH);

o JEMOHCTPALIMOHHBIC TOCOOMS Ui H3YYEHHUS TEeOMETPUYECKHX (UTYyp: MOJENIU Teo-
METPUYECKUX (QUTYP U TEIT,
o NpUHTEP; UPPOBOH PoToarnmapar; CKaHep;
° MOOMJIBLHBIH KJIACC;
Lugpposvie obpazosamenvhbie pecypcol
. www.fipi.ru(caitt denepanibHOr0 HHCTUTYTA MEJArOTHYSCKUX U3MepeHUid). OTKPBITHIN

Oauk 3amganuii OI'D.

Pemy OI'D, ( https://oge.sdamgia.ru)

Yuu.py (https://uchi.ru/)

[Tpoceemienue (https://digital.prosv.ru)

Poccwuiickas anexktponnas mkona (https://resh.edu.ru/)

AKnacc (https://www.yaklass.ru/)

[Topran «Iludporoe oopazosanue» (http://digital-edu.ru/ )

Enunas  komnexkumss — mudpoBeix  oOpaszoBarenbHbIX  pecypcoB  (http://school-
collection.edu.ru/)

24



	алг. 7-9 база
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