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PABOYAS ITPOTPAMMA

MartemaTuka (anre6pa)

(HanmeHoBaHKe yueGHOro Kypca, npeamera)

7-9

(knace)

7 xnacc — 4 yaca B HeJeJIO, 3a roa — 136 yacos
8 kimacc — 4 yaca B Heneto, 3a o1 — 136 yacoB

9 knacc — 4 yaca B Hezeo, 3a rog — 136 4acos



IosicHuTEeIbHAS 3aMUCKA

Pabouas mporpamma no anredpe [uis 7-9 KJIacCOB COCTaBJICHA HA OCHOBE:

1. Ilpukaza MunucrepcTBa o0pazoBanus U Hayku Poccuiickoit @enepamuu ot 17.12.2010r.
N1897 (pemn. ot 31.12.2015r.) «O06 yrBepkacHuu DeaepasbHOTO TOCYAAPCTBEHHOTO
00pa30BaTeNLHOTO CTaHIAPTa OCHOBHOTO OOIIEro 0Opa3oBaHU».

2. ABtopckoii mporpammbei«Anredpa. COopHUK pabouymx mporpamMm. 7-9 kiaccel :y4eO.
nmocobue ansi obmieoOpaszoBar. opramm3amnuii / [coct. T. A. Bypmuctposal. - 3-¢ m3g. - M.
[Tpoceemenue, 2018r.

3. OOIT OO0 I'bOY COUI Ne 7 r.Kunens.

[Tpu peanu3zanyy NporpaMMbl UCHIOIB3YIOTCS YI€OHUKH TI0 anredpe:

1.MopnkoBuu A.I'. Anrebpa: yueOHUK Juist 7 kinacca, B 2-X yacTsax. Yactbl: yueOHUK Juis
yJamuxcsi — oOmeoOpa3oBaTeNbHBIX — yupexaeHud. YacTe 2. 3agayHMK IS yJalIuxcs
00111e00pa3oBaTeNbHBIX YUpexKaeHUu. — M.: MHemo3una, 2015r.

2.MopakoBud A.I'. Anrebpa: ydeOHUK aist 8 kimacca, B 2-X dacTax. Yactel: ydeOHHUK st
yJqamuxcs — 00meoOpa3oBaTenbHBIX — yupexkaeHmit.YacTe 2. 3amadyHUK A yHalIuxcs
001e00pa3oBaTeNbHBIX YUpekaeHn. — M.: MHemo3uHa, 2016r.

3.Mopakosuu A.I'. Anrebpa: yueOHuK mis 9 kmacca, B 2-X dactax. Yactel: ydeOHUK myst
yJamuxcsi  o0meoOpa3oBaTeNbHBIX — yupexacHud. Yacte 2. 3agayHUK I ydal[uXcs
0011e00pa3oBaTeNbHBIX YUpeKaeHUH. — M.: MHemo3uHa, 2018r.

OcHoBHas 1eJib 00y4eHusi anredpe B IIKOJIBHOM OOpa30BaHUU 3aKIHOYACTCSI B OBJIAJICHUH
YUYAIIUMUCS CUCTEMOU anreOpandecKux 3HAaHUW U YMEHHH, HeOOXOJMMBIX B MOBCEIHEBHOW KHU3HH,
JUI M3YYCHUS CMEXKHBIX JUCIMIUIMH M TPOJOJDKEHUs 00pa3oBaHusi. Pa3BUTHE JIOTHYECKOTO
MBIIUICHUS. ~ YYallMXcsi MpH  Oo0yd4eHWH anredpe CrmocoOCTBYET YCBOGHHIO  IIPEIMETOB
TYMaHUTAPHOTO IMKJIA. [IpakTHuUecKWe YMEHHsST W HABBIKH ajlreOpanyeckoro xapakrepa
HEOOXOAUMBI JJIsl TPYJOBOM M MPO(ECCHOHATLHON MTOATOTOBKH IIKOJIBHUKOB.

3amauaMu U3y4eHUsI Kypca anreOphl SBISIOTCS:

- (opMHUpOBaHUE TMPEJACTABJICHUI 00 WAEAX U METOJaX MAaTEeMaTHUKH; O MaTeMaTHKE Kak
YHHUBEPCATHHOM SI3bIKE HAYKH, CPEICTBE MOICTUPOBAHUS SBJICHHUH U IPOIECCOB;

- OBJAJICHUE YCTHBIM U THCHbMEHHBIM MaTEeMaTHYeCKUM S3BIKOM, MaTeMaTHYeCKUMU
3HAHUSMH M YMEHUSIMH, HEOOXOAMMBIMU JUISI HW3YYEHHUs IIKOJBHBIX €CTECTBEHHOHAYUYHBIX
JTUCHUIUIAH, s TPOJOJDKeHHs OOpa3oBaHMs M OCBOSHHS W30paHHOHN CHEeNHalbHOCTH Ha
COBPEMEHHOM YPOBHE;

- pa3BUTHE AITOPUTMHYECKON KYIbTYpHI, MPOCTPAHCTBEHHOTO BOOOpAKECHHs, Pa3BUTHE

MAaTEMAaTUYCCKOTO MBIIJICHUA U UHTYULIUHU, TBOPUCCKUX CIIOCOOHOCTEH Ha YPOBHEC, HeO6XO,Z[I/IMOM



JUI TIPOJIOJDKEHHSI 00pa30BaHus U JUIsl CAMOCTOSITENIbHOM JI€ATENbHOCTH B 00JIACTH MAaTEMaTUKU U
ee MPUJIOKEHUH B Oyaymieit mpodecCHOHaTbHON NeITeTbHOCTH;

- BOCIHUTAHHUE CPEICTBAMU MATEMATUKU KyJbTYpbl JIMYHOCTH: 3HAKOMCTBO C HCTOpHEH
pa3BUTHUSI MaTEMaTUKHU, IBOJIIOLIMEH MaTeMaTUUYECKUX UAEH, MOHUMaHHE 3HAYUMOCTH MaT€MAaTUKU
1151 0OIIECTBEHHOTO MpOrpecca.

O0mas xapakrepucTuka Kypca aiareopsl B 7-9 kiacce:

Conepxxkanne Kypca anreOpsl 7-9 Kiaccax TIPEACTABICHO B BHJAE  CICAYIOLIUX
cojiepKaTeNbHBIX pasnenoB: "Anreopa", "UucnoBeie mHOkecTBa", "®yHKIuU", "DIEMEHTHI
MpUKIaIHON MaTeMaTuku", "Anredpa B ICTOPUUECKOM Pa3BUTUH".

Conepxxanmne paznena "AnreOpa"dopmupyeT 3HaHHS O MaTEMaTUYECKOM  SI3BIKE,
HEO0OXO0IMMbIEe JJIsl pEelIeHUs MaTeMaTH4YeCKUX 3a/ad, 3ajad U3 CMEXHBIX AUCLMIUIMH, a TaKkKe
MpaKTUYEeCKUX 3ajnad. V3yueHume Marepuana crnocoOCTBYeT (OPMHPOBAHUIO Yy y4alluxcs
MaTeMaTHYeCKOIro ammapara peuieHusl 3afad ¢ MOMOIIbI0 YpaBHEHHM, CHCTEM YypaBHEHUN H
HEpaBEHCTB.

Martepuan JaHHOTO pasjiesia IMpeJICTaBlIeH B acleKkTe, crnocoOCcTByomEM (OPMUPOBAHUIO Y
yUalIuxcs YMEHHs TM0Jb30BaThesl aiaroputMaMu. CylecTBeHHass poJib IPU 3TOM OTBOIUTCS
Pa3BUTHIO AITOPUTMUYECKOTO MBIIUICHUS - BAXKHOW COCTABIISIIOIICH MHTEIUIEKTYaIbHOTO Pa3BUTHS
YeloBeKa.

Conepxanne pazaena "YucimoBble MHOXECTBA''HALEJIEHO HAa MAaTEMAaTUYECKOE pPAa3BUTHE
yuaiuxcs, GOpMUPOBAHME Y HUX yYMEHHUS TOYHO, CXKATO M SICHO HM3JaraTh MBICIM B YCTHOH U
MMCbMEHHOM peun. MaTepuai pasziesna pa3BUBaET MOHATHE O YKCIE, KOTOPOE CBSI3aHO C U3YUYEHUEM
JNeUCTBUTENbHBIX YHCET.

Lenb coaepxkanus paszaena "OyHKIUU"- MOTydYEHHE MIKOJIbHUKAMHU KOHKPETHBIX 3HAHUUA O
GyHKIMM Kak BaKHEHIIed MaTeMaTHYeCKON MOJENU AJis ONMMCAHUS U MCCIEI0BaHUs MPOIECCOB U
SABJIGHUNH OKpyxkKatomero wmupa. COOTBETCTBYIOIIMII MaTepHal CIOCOOCTBYET Pa3BUTHUIO
BOOOpa)XKeHUS U TBOPUYECKUX CIIOCOOHOCTEH ydalIuXcsi, yMEHUIO HUCIIOJIb30BAaTh PA3NIUYHBIC SI3bIKU
MaTeMaTHKH (CIIOBECHBIN, CHMBOJIUYECKHM, Tpadudeckuii).

Copnepxanue pazfena "OJIEMEHTHl NPHUKIAJIHON MaTeMaTHUKU''PACKPBIBAET NPUKIAJHOE U
IIPAKTUYECKOE 3HAYCHHE MaTeMaTHMKH B COBPEMEHHOM MHpe. Marepuan AaHHOTO pasfielna
CocoOCTBYeT (POPMHUPOBAHUIO YMEHHUM MPECTABIATh U aHAIU3UPOBATh PA3IMUHYI0 HHPOPMAIIHIO,
ITOHMMAaHHIO BEPOSITHOCTHOTO XapaKTepa pealbHbIX 3aBUCUMOCTEN.

Paznen "AnreGpa B HCTOpPUYECKOM pa3BUTHUM'TpeAHa3Ha4eH Uil (OPMHUPOBAHUS
NpPEJCTaBICHUA O MaTeMaTHKe KaK YacTH YeJOBEYECKOW KYNbTYphl, s OOIIEero pa3BUTHUS

IIKOJIbHUKOB, CO3JaHHA Ky.IIBTypHO-HCTOpH‘-IGCKOﬁ CpCabl O6y“ICHI/I${.



Ilnanupyemble pe3yJibTaThbl H3YUeHH MPeAMeTa «AJredopa»

N3ydenue kypca anreOpsl 10 JaHHOU paboueit mporpaMMe CrocoOCcTBYeT (POPMUPOBAHUIO Y
yUalIMXCS  JIMYHOCTHBIX,  METANpPEAMETHBIX W TPEAMETHBIX  PE3yIbTaTOBOOYUYCHHS,
COOTBETCTBYIOIINX TpeboBaHMsIM DeepaabHOro rocy1apcTBEHHOT0 00pa30BaTEIbHOTO CTaHapTa
OCHOBHOTO 00111eT0 00pa30BaHusI.

JInuHOCTHBIE pe3y/IbTaThl:

- BOCIHUTaHHE POCCUICKON T'PaXTAHCKOW MICHTUYHOCTH: NMAaTPUOTH3MA, YBaKeHHsI K OTEUecCTBy,
OCO3HAaHME  BKJIaJa  OTEYECTBEHHBIX  YUEHBIX B pPa3BUTHE  MHPOBOM  HAyKH;
- OTBETCTBEHHOE OTHOIICHUE K YUEHHIO, TOTOBHOCTH CIIOCOOHOCTH O0YJarOIUXCsl K CAMOPA3BUTHIO
M caMOoOOpa3oBaHWIO  Ha  OCHOBE  MOTHMBAalMM K  OOY4eHHI0O W  TO3HAHHIO;
- OCO3HaHHBIM BBIOOP U MOCTPOEHUE AATbHEHNIIENH UHANBUIYaIbHOU TPaeKTOPHUH 00pa30BaHuUs Ha
0a3e OpPHEHTHPOBKM B MHUpE Tpodeccuii W TNPOPECCHOHANBHBIX MPEANOYTCHUH C Y4ETOM
YCTOMYMBBIX TO3HABATEIFHBIX MHTEPECOB, a TaKKe Ha OCHOBE (POPMHUPOBAHHS YBAKUTEIHHOTO
OTHOIIEHWUS K TPYILY, Pa3BUTHE OTIBITA yIaCTUS B COLMAIBLHO 3HAYMMOM TPYIIE;

- yYMEHHE KOHTpPOJIMPOBATh MPOIECC W PEe3yabTaT Y4eOHOH M MaTeMaTHYeCKOW esTeThHOCTH,
- KPUTHUYHOCTh MBIIUICHUS, HWHHUIMATUBA, HAXOTYMBOCTh, AKTHUBHOCTh TMpPU pEHICHUU
reOMEeTPUYECKUX 3a/1a4.

MeTtanpeaMeTHble pe3yJabTaThI:

PerynstuBHbie:

YMeHue caMOCTOATENbHO IUIAHUPOBATh IYTH JOCTHIKEHHUS LeJleil, B TOM YHUCIe
albTEPHATUBHBIC, OCO3HAHHO BbIOMpaTh Hambosiee F(H(HEKTUBHBIC CIIOCOOBI PEIICHHS YYCOHBIX U
MO3HABATENbHBIX 3a/1a4. O0yuarowuiics cMoxicem:

- OMpeeNsiaTh HeoOXOIuMble ACHCTBHSI B COOTBETCTBMM C y4eOHOW M TMO3HaBAaTEIbHOU
3a/laueil U COCTABISAThH AITOPUTM HX BBITIOJTHEHHUS,

- 000CHOBBIBATh M OCYIIECTBIISITH BBIOOP Hambosiee >PPEKTUBHBIX CIOCOOOB pelIeHUs
y4eOHBIX U MMO3HABATEIbHBIX 33/1aY;

- OIpeneisaTh/HaXOAWTh, B TOM UHCJIE W3 TMPEAJOKEHHBIX BapHAHTOB, YCIOBUS s
BBITIOJTHEHUS Y4eOHO U MMO3HABaTEIbHOM 3a]auu;

- BBICTpaWBaTh >KU3HEHHBIE TIUJIaHBI Ha KPaTKOCPOUHOE Oyayiiee (3asBIATH IEJeBbIC
OpUEHTHUPHI, CTABUTh AJCKBATHBIC UM 3aJlaud U TpeJJiaraTh NEHCTBUS, yKa3biBas U 0OOCHOBBIBAs
JIOTUYECKYIO MOCIE0BATEILHOCTD 11aroB);

- BBIOMpaTh M3 MPEIJIOKEHHBIX BapUAHTOB U CAMOCTOSITENILHO MCKATh CPEICTBA/PECYpCHI

JUISL PEIIeHUs 3a1a4n/TOCTHXKEHUS TSI,



- COCTaBJATh IUIAH pElIeHUs MpoOJieMbl (BBIIOJIHEHUS IPOEKTa, IPOBEICHUS
HCCIIEI0BaHU);

- OTpeAeNsATh NMOTEHIHMAJbHbIC 3aTPYIHEHHS NMpPHU PEUICHHH Y4eOHOHW M MO3HABaTEIbHOMN
3aJlauM U HaXOJUTh CPEJICTBA I UX YCTPAHEHMUS;

- OIUCBIBATh CBOM OMBIT, OPOPMIISISL €r0 AJIs Mepeaadu IpYruM JOISM B BHJIE TEXHOJOTUU
peuieHus MpakTUYECKHUX 3a]1a4 ONPEEIEHHOTO KJ1acca;

- IJJTAHUPOBATh U KOPPEKTHPOBATH CBOIO MHAWBUIYAIbHYIO 00pa30BaTEIbHYIO TPASKTOPHIO.

YMeHue COOTHOCUTH CBOU JEHCTBUS C IUIAHUPYEMBIMU pe3yJIbTaTaMH, OCYIIECTBISATH
KOHTPOJb CBOEH JEATEIbHOCTH B Ipollecce AOCTHXKEHMsI pe3yabTaTa, OMNPENeNsiTh CHOCOObI
NEUCTBUIM B paMKax NpeASIOKEHHBIX YCIOBHM M TpeOOBaHMI, KOPPEKTUPOBATH CBOM JIEHCTBUS B
COOTBETCTBUU C U3MEHSIIONIEHCS cuTyanueit. Obyyarowuiics cmoxicem:

- OMNpeAensiTh COBMECTHO C TMEJaroroM M CBEPCTHUKAMU KPUTEPUM IUIAHUPYEMBIX
PE3yNIbTaTOB U KPUTEPUH OLIEHKU CBOEH yueOHOMU AESITEeIbHOCTH;

- CHUCTeMaTU3HpOBaTh (B TOM 4YMCIE BbIOMpATh MPUOPUTETHBIE) KPUTEPHUU IUIAHUPYEMBIX
pPEe3yIbTAaTOB U OLIEHKU CBOEH JIEATEIBHOCTH;

- oTOMpaTh MHCTPYMEHTBI JJIsi OILICHMBAHMUS CBOEH JI€ATENBHOCTH, OCYILECTBISATh
CaMOKOHTPOJIb CBOEH ACSITEIHPHOCTH B paMKaX MPEJIOKEHHBIX YCIOBHM U TPEOOBaHMIA;

- OLICHMBAaTh CBOIO JEATEIBHOCTb, APTYMEHTHUPYS NMPUYMHBI JOCTUKEHUS WIM OTCYTCTBUS
IJIJAHUPYEMOTO pe3ynbTaTa;

- HaxOJUTh JOCTATOYHBIE CPEACTBA JJIsl BHIOJIHEHUS YU€OHBIX NEHCTBUI B M3MEHSIOLIEHCS
CUTYaIlMH W/WINA IPU OTCYTCTBHUH INITAHUPYEMOTO pe3yJbTaTa;

- paboTas Mo CBOEMY IUIaHY, BHOCUTh KOPPEKTHBBI B TEKYIIYIO JESITEIbHOCTh Ha OCHOBE
aHajiM3a  M3MEHEHHM  CUTyauuu Ul [OJY4YeHUs  3aIUIaHUPOBAHHBIX  XapaKTEPUCTHUK
MIPOJIyKTa/pe3ynbTaTa

[lo3HaBaTenbHbIE

YMeHue omnpenensaTh MOHATHS, co3/laBaTh 00O0OIIEHUs, yCTaHABIMBATh aAHAJIOTHH,
KIIaCCU(UIIMPOBATh, CAMOCTOSTEIbHO BBHIOMPATh OCHOBAHMSI M KPUTEPUM HJS KiacCHUUKAIHH,
YCTaHaBIUBaTh  NPUYUHHO-CIEACTBEHHBIE  CBA3M, CTPOMTHb  JIOTUYECKOE  PaCCyXKICHHE,
YMO3aKJIl04eHUe (MHIYKTUBHOE, AEAYKTUBHOE, M0 aHAJIOTWU) U JenaTh BBIBOABL. OOyuarowuiics
cmodcem:

- moa0UpaTh CJI0Ba, COMOJYMHEHHBIE KIIOYEBOMY CJIOBY, ONPEICISAIONINE €r0 MPU3HAKH U
CBOMCTBA,;

- BBICTPanBAaTh JIOTUUECKYIO LIEMOYKY, COCTOSIIYIO U3 KIOYEBOIO CI0BA M COMOAYMHEHHBIX

€My CIIOB;



- BBLACTATH OOLIMI MPU3HAK JIBYX MJIM HECKOJIbKUX MPEIMETOB WM SBJICHUU U OOBSICHSITDH
UX CXOJICTBO;

- 00BEIMHATH MPEIMETHI U SBJICHHS B TPYIIIBI IO OTIPEICICHHBIM IPU3HAKaM, CPaBHUBATD,

KJIACCU(UITUPOBATH U 0000maTh (PAKTHI U SIBICHUS,

- BBLJCJIATD ABJIEHUE U3 OOIIEro psiaa ApYTUX sIBICHUIM;

- ONpEeAETATh 0OCTOSTENbCTBA, KOTOPHIE MPEANIECTBOBAIN BOSHHUKHOBEHHUIO CBSI3H MEXKIY
SBJICHUSIMH, U3 3TUX OOCTOSATENbCTB BBIACNATH ONPEICINAIONINE, CHOCOOHBIE OBITh MPUYUHOMN
TAHHOTO SIBIICHHSI, BBISIBIISITH IPUYMHBI M CICIICTBHS SBIICHHA;

- CTPOUTDH PacCyXJ€HHE OT OOLIUX 3aKOHOMEPHOCTEHW K YaCTHBIM SIBIIEHUSM M OT YaCTHBIX
SIBIICHUN K OOLIUM 3aKOHOMEPHOCTSIM;

- CTPOUTH PAcCyXJCHHE Ha OCHOBE CPAaBHEHHUS INPEIMETOB U SIBJICHUH, BBIACNAS MPU ITOM
oOu1ue NpuU3HaKy;

- U3J1araTh MOJY4YE€HHYI0 HH(POPMAIUIO, UHTEPIIPETUPYS €€ B KOHTEKCTE pelIaeMoi 3a1a4u;

- CaMOCTOSITENIbHO YKa3bIBaTh Ha MH(OpPMaIMIO, HYKJAIOILIYIOCS B MPOBEpPKe, IpeiaraTh U
MIPUMEHSTH CIIOCO0 MPOBEPKH TIOCTOBEPHOCTH HH(POPMAINH;

VYMeHue co3aaBarh, MPUMEHATh U MPE0OPa3OBbIBATh 3HAKU U CUMBOJIbI, MOJIEIHN U CXEMBI
IUIsl peleHns y4eOHbIX U O3HABATENbHBIX 3a1a4. O0yuarowuticss cmodxcem:

- 0003Ha4YaTh CUMBOJIOM U 3HAKOM IIPEIMET W/UIIN SIBIICHUE;

- OINpEeNeNATh JIOTUYECKHE CBA3M MEXIy MNpeiIMeTaMH W/WIM SBICHUSAMH, 00O3HAuyaTh
JIAHHBIE JIOTMUYECKUE CBS3H C IIOMOLIbIO 3HAKOB B CXEME;

PazButne MoTMBaLMU K OBJAJEHHUIO KYJIbTYpOM aKTHBHOIO HCIOJb30BAaHUS CIOBaped
APYruX NOUCKOBBIX cucTeM. O0yuarowuticss CModicem:

- OIpeAesATh HeOOX0AUMBIE KIIFOUEBbIE TIOMCKOBBIE CIIOBA U 3aIIPOCHI;

- OCYILECTBJIATh B3aUMO/ICHCTBHE C 3JIEKTPOHHBIMU OUCKOBBIMU CUCTEMAMH, CIIOBAPSIMH;

- (opMupoBaTb MHOXECTBEHHYIO BBIOOPDKY M3 IOHUCKOBBIX HCTOYHMKOB  JJIs
00BEKTUBM3ALIUN PE3yIbTATOB IIOUCKA;

- COOTHOCHUTb IOJIy4EHHBIE PE3y/IbTaThl IOUCKA CO CBOEH AEATEIbHOCTHIO.

KoMMmyHukaTuBHBIE!

YMeHne O0CO3HaHHO MHCIIOJIb30BaTh PEUYEBBIE CPEACTBA B COOTBETCTBUM C 3ajadei
KOMMYHHUKAIMM Ul BBIPQXXEHHUs CBOUX YYBCTB, MBICIEH M MOTPEOHOCTEW I IUIAHUPOBAHMS U
pErYIALIMM CBOEH MAEATEIbHOCTH; BJIAJCHUE YCTHOM M IHCBMEHHOM pEeYbl0, MOHOJOTHYECKOU
KOHTEKCTHOU peubto. OOyuarowuiics cmoicem:

- OIpCACIIATDh 3ala1y KOMMYHUKAIUU U B COOTBECTCTBUU C Hel OT6I/IpaTB PCUYCBLIC CPCACTBA,



- oTOMpaTh M HCHOJB30BATH PEUEBHIE CPEACTBA B MPOLECCEe KOMMYHHMKALIMU C JAPYTHMMHU
JOJIbMHU (JIMAJIOT B Mape, B MAJIOW TPyIMe U T.1.);

- MpPEICTaBIATh B YCTHOM MM NMUCBMEHHOH (opMe pa3BepHYTHI IaH COOCTBEHHOM
NeSITENIbHOCTH;

- coOmoAaTe HOPMBI IMyONWYHOW pedYd, periaMeHT B MOHOJIOTE W JHUCKYCCHU B
COOTBETCTBMU C KOMMYHUKATUBHOM 3aa4€eil;

- BBICKa3bIBaTh U OOOCHOBBIBATH MHEHHUE (CYXKJIEHHUE) M 3allpallliBaTh MHEHHE NapTHEpPa B
pamKax Juanora;

- IPUHUMATh PEIIEHHE B XOJI€ IMaora U COrjacoBbIBAaTh €ro C COOECEIHUKOM;

- CO3/1aBaTh MUChbMEHHBIC "KIMIIMPOBAHHBIE" U OPUTHHAIBHBIE TEKCTHI C MCIOJIb30BaHHEM
HEOOXOMMBIX PEUYEBBIX CPEJICTB;

dopmupoBaHuE U Pa3BUTHE KOMIETEHTHOCTH B 00JIACTH MCIIOJIb30BaHUS MH(OPMAILIMO HHO-
KOMMYHHKAIIMOHHBIX TexHosnoru (ganee - UKT). Ooyuarowuiica cmoorcem:

- LIEeJICHANpaBJICHHO HCKATh U HCII0JIb30BaTh MH(MOPMAIMOHHBIE PECypchl, HEOOXOIMMbIE
JUTSI pelieHrs yaeOHBIX U MPAaKTHYECKUX 3a/1a4 ¢ momoibio cpencts UKT;

- BbIOMpaTh, CTPOUTHh M HCIOJB30BATh aJE€KBATHYIO HH(DOPMAIMOHHYIO MOJENb s
nepeaud CBOUX MBICIEH CpeACcTBAMHM €CTECTBEHHBIX M (POPMANIbHBIX SI3BIKOB B COOTBETCTBHUHU C
YCIOBUSIMA KOMMYHUKALINH;

- BBLIENATh WH(OPMALMOHHBIA aCHeKT 3aJadyd, ONEpPUpPOBaTh JAHHBIMH, HCIOJH30BaTh
MO/IENIb PEUICHUS 33/1a4HU;

- co3faBaThb HMH(OPMAIMOHHBIE PECYpChl PAa3HOTO THMA M UIA Pa3HBIX ayAUTOPHIA,
coOnroaaTh HHGOPMALIMOHHYIO TUTHEHY U MTpaBuiia HH(OOPMALMOHHON OE301aCHOCTH.

IlnanupyemMble npeaMeTHbIE Pe3yJIbTAThI

Obyyarowuiicsa Hayyumcs:

Jlis Mcnonb30BaHUsl B MOBCEAHEBHOW >KM3HH U 00ECIEYeHHUS BO3MOXHOCTU YCHEIIHOTO
MPOJIOJKEHHs 00pa3oBaHus Ha 0A30BOM YPOBHE:

dnemenmul meopuu MHOMHCECHE U MAMEMAMUYECKOU 102UKU

- OmnepupoBaTh Ha 0a30BOM YpOBHE TOHSATHUSMHU: MHOKECTBO, DJIEMEHT MHOXKECTBA,
MMOJIMHOKECTBO, MPUHAIJIEKHOCTh;

- pacro3HaBaTh KOHKpETHBIE MPUMEpPHl OOMIMX TMOHSTUN IO XapaKTEPHBIM MpH3HAKaM,
BBITIOJIHATh JEHCTBUSL B COOTBETCTBUU C ONPENEICHUEM M MPOCTEHIIMMHU CBOMCTBAMM MOHSTHM,
KOHKPETU3UPOBATH MIPUMEPAMU OOIIHE MOHITHS.

- 3aJ1aBaTh MHOKECTBA MEPEUYUCICHUEM HX DJIEMEHTOB;

- HaXOUThb IICPECCUCHUC, OG’LCI[I/IHCHI/IC, INOAMHOXXKCCTBO B HpOCTCfIIJ.IPIX CUTYyallUAX;



- omepupoBaTb Ha 0a30BOM YpOBHE MOHATHSIMHU: OIpeIeNieHHe, aKcHoMa, TeopeMa,
JI0Ka3aTelIbCTBO;

- IPUBOJIUTH MIPUMEPBI U KOHTPIIPUMEPHI JUIsI IOATBEPKICHUSI CBOMX BBICKA3bIBAHUM.

B nosceonesnoti sorcuznu u npu uzyuenuu opy2ux npeomemos:

- WCTOJB30BaTh TpadUyuecKoe TPEACTAaBICHUE MHOXKECTB JUISI OINUCAHUSA PEabHBIX
MIPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33724 IPYTUX YUeOHBIX MPEIMETOB.

Yucna

- OmnepupoBaTh Ha 0a30BOM YpPOBHE MOHSATHSAMH: HaTypallbHOE YHCIO, IIEJI0€ YHUCIO,
OOBIKHOBEHHasi JpoOb, JecsATUYHas JpoOb, CMemaHHas JApoOb, palMOHAILHOE YHCIIO,
apudmeTryecKuil KBaJIpaTHbIN KOPEHB;

- UCII0JIB30BaTh CBOMCTBA YHUCEJI U ITpaBUJila ACUCTBUI NPH BBIITOJIHEHUH BBIUYNCICHUN;

- WCIOJIb30BaTh MPHU3HAKU ACIUMOCTH Ha 2, 5, 3, 9, 10 mpu BBINOJHEHUH BBIYMCICHUN U
pELIEHNN HECIOXKHBIX 3a/1a4;

- BBIMIOJIHATH OKPYTJICHUE PAllMOHAIIBHBIX YUCET B COOTBETCTBUU C MPABUIIAMU;

- OLICHMBATh 3HAYEHUE KBAJPATHOTO KOPHS U3 MOJIOKUTEIBHOTO €00 YUCIa;

- pacro3HaBaTh PAllMOHAIIBHBIE U HPPAMOHAIbHBIC YUCIIA;

- CPaBHUBATh YUCIIA.

B noeceonesnotl scuznu u npu usyuenuu opyux npeomemos.

- OLICHMBATh PE3yJIbTaThl BEIYUCICHUN ITPU PEIIEHUH ITPAKTUYECKUX 33]1a4;

- BBINOJIHATH CPAaBHEHHUE YUCEN B PEAJIbHBIX CUTYalUsX;

- COCTaBJIAITh YHCIIOBBIE BBIPAKEHUS IPU PELICHUH MPAKTUYECKUX 3a/1ad U 3a/1a4 U3 JPYrux
y4eOHBIX MPEIMETOB.

Toswcoecmeennvie npeodpazoeanus

- BrolinonHATe HecHOXHBIE TpeoOpa3oBaHUSl [UIsl BBIYMCICHUS 3HAUEHUN YHCIIOBBIX
BBIPQXKEHUI, COJEpP)KALMX CTENEHH C HAaTypaJbHbIM I[IOKa3aTelIeM, CTEHNEHU C LEJbIM
OTPULIATEIIbHBIM MTOKAa3aTelIeM;

- BBINOJIHATH HECJIOXHBIE MPeoOpa3oBaHUsl LENbIX BBIPAKEHUI: pPacKpbIBaTh CKOOKH,
MIPUBOJIUTH TIOJIOOHBIE CIIaraeMEbIe;

- UCTOJB30BaTh (HOPMYIIBI COKPAIIEHHOTO YMHOKEHUS (KBaJIpaT CyMMBI, KBaApaT Pa3HOCTH,
Pa3HOCTh KBAJPATOB) IS YIIPOIIECHUS BEIYUCICHUN 3HAUEHU BBIPAKCHUIA;

- BBITIOJIHATH HECJIOXKHBIE TIPeoOpa3oBaHus IPOOHO-TMHEHHBIX BBIPAXXEHUN U BBIPAKEHUN C
KBaJpPaTHBIMU KOPHSIMH.

B nosceonesnoui sorcuznu u npu uzyuenuu Opy2ux npeomemos:

- HIOHUMATb CMBICJI 3aIllMCU YHUCJIa B CTAHAAPTHOM BU/JIC;



- onepupoBaTh Ha 0A30BOM YpOBHE MOHSATHEM '"CTaHIapTHAs 3aKCh yuca'.

Ypasnenusn u nepasencmea

- OmnepupoBath Ha 0a30BOM YypOBHE TOHATHUSMHU: PABEHCTBO, YHCIOBOE PABEHCTBO,
YpaBHEHHE, KOPEHb YPAaBHEHMsI, DPELLIEHUE YpPAaBHEHHs, UYHCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pellIeHrEe HEPABEHCTBA;

- IPOBEPATH CIIPABEAIUBOCTD YUCIOBBIX PABEHCTB U HEPABEHCTB;

- peliarh JUHEMHbIE HEPAaBEHCTBA U HECJIOXKHBIE HEPABEHCTBA, CBOSIINECS K TMHEWHBIM;

- peraTb CUCTEMBI HECJIOKHBIX JIMHEHHBIX YpaBHEHU, HEPABEHCTB;

- IPOBEPATH, ABJSAETCS JIU JAHHOE YUCIIO PEUICHUEM ypaBHEHUs (HEpaBEHCTBA);

- peliath KBaJipaTHbIE ypaBHEHU 0 (GopMyJie KOPHEN KBaJpaTHOTO ypaBHEHUS;

- n300pakaTh pelIeHUs] HEPAaBEHCTB U UX CUCTEM HA YHUCIIOBOW MPSIMOH.

B noeceonesnoii scuznu u npu usyvyeHuu Opy2ux npeomemos:

- COCTaBJIATh U pellaTh JUHEHHbIE YpaBHEHUS MIPU PELICHUH 33/1a4, BOSHUKAIOUINX B JPYTUX
y4eOHBIX MpeaMeTax.

Dynkyuu

- Haxoaute 3HaueHue QpyHKIMU 1O 3aJaHHOMY 3HAUEHHUIO apryMEHTa;

- HaxoJuTh 3HAYEHUE apryMeHTa M0 3aJaHHOMY 3HAueHHIO (YHKLIUU B HECIOXKHBIX
CUTYaLUsX;

- OIPEAETATH M0JIOKEHHE TOUKH 110 €€ KOOPANHATaM, KOOPIUHATHI TOUKHU IO €€ MOJIOKEHHIO
Ha KOOPJIMHATHON INIOCKOCTH;

- 10 rpaguKy HAaXOJUTh OOJIACTh ONPEAETIECHUs, MHOKECTBO 3HAUYEHUH, HyINW (YHKIUH,
IIPOMEXYTKH 3HAKOIIOCTOSHCTBA, IIPOMEXYTKM BO3pAacTaHWs M YObIBaHMs, HauOojbllee U
HauMEHblIee 3HaYeHUs PYHKIIH;

- CTpOUTH IpaduK TUHEHHON HYHKINH;

- NPOBEPsTH, SABISAETCA JIM JaHHBIA rpaduk rpapukoM 3agaHHON (QyHKUMM (IMHEHHOH,
KBaJIpaTU4HOM, 00paTHON NPOMOPLUOHATIBHOCTH);

- omnpeaenATh NpUOIMKEHHbIE 3HAYEHUs KOOPIUHAT TOYKU IepecedeHus TIpaduKoB
(b yHKIIHIA;

- onepHpoBaTh Ha 0a30BOM YPOBHE MOHATUSAMH: MOCIENOBATEIbHOCTb, apUpMeTHdecKas
IIporpeccusi, TeOMETpUYECKas IIPOTrPECCHSI;

- pemare 3aJaud  Ha IPOTPECCHU, B KOTOPBIX OTBET MOXET OBITh MOJIydeH
HEMOCPEICTBEHHBIM MOJICUETOM 0€3 MpUMeHEeHHs! (POpMyII.

B nosceonesnoui sorcuznu u npu uzyuenuu Opy2ux npeomemos:



- HCIIOJIb30BaTh TpaUKU peasbHBIX IMPOLECCOB M 3aBUCHUMOCTEH Ui OMpEACTICHUS HX
CBOMCTB(HaMOOJIBIIINE U HANMEHBIINE 3HAYCHHU I, IPOMEKYTKH BO3PACTaHUs U yObIBaHUS, 001acTH
IIOJIOKUTEIBHBIX U OTPULIATENbHBIX 3HAUEHUH U T.I1.);

- MICTIOJIB30BaTh CBOMCTBA JIMHEHHOW (PyHKINHU U ee rpaduK MpH PelIeHUH 3a/1a4 U3 APYrux
Y4eOHBIX TIPEAMETOB.

Cmamucmuka u meopus éeposmuocmeil

- MMeTp mpencTaBieHHE O CTaTUCTUYECKUX XApPAaKTEPUCTHKAX, BEPOSITHOCTU CIy4ailHOIO
cOOBITHSI, KOMOMHATOPHBIX 3a/1a4ax;

- pemarh MpocTedIMe KOMOMHATOPHBIE 3aJayd METOJIOM MpPSIMOTO U OPraHM30BaHHOIO
nepedopa;

- IPECTaBIIATh JAHHBIE B BUJIE€ TAOIUL, TUarpaMm, rpaguKoB;

- YUTaTh UHPOPMAIIHIO, IPEACTABIEHHYIO B BU/I€ TAaOIUIIbI, AUArpaMMBbl, rpaduka;

- OIIpeNIeNsTh OCHOBHBIE CTATUCTUYECKHE XapaKTEPUCTUKN YHCIOBBIX HA0OPOB;

- OLIEHUBATh BEPOSTHOCTH COOBITHS B TPOCTEHIINX CITydasx;

- UIMETb MPEICTaBICHHUE O POJIM 3aKOHA OOJIBIINX YUCENl B MACCOBBIX SIBJICHUSX.

B nosceonesnoii sorcuznu u npu uzyuenuu opy2ux npeomemos.

- OLICHMBATh KOJUYECTBO BO3MOXKHBIX BApPUAHTOB METOIOM Iepedopa;

- UMETh NPEJICTABIEHUE O POJIM IPAKTUUYECKH JOCTOBEPHBIX U MAJIOBEPOSATHBIX COOBITUH;

- CpPaBHHMBATh OCHOBHBIC CTATHCTUYECKHE XapAaKTEPUCTHKH, IIOJYyYCHHBIE B IPOLECCE
peLIeHNs IPUKIAIHOMN 3a1a4k, U3YyYEHHs PEAJIBHOTO SIBJICHHUS,

- OLICHUBATh BEPOSITHOCTb PEAIbHBIX COOBITHH U SIBIEHUI B HECIIOKHBIX CUTYaIUX.

Texcmosvie 3a0auu

- Pemate HecnoKHbIE CIO’KETHBIE 33/1a4M PA3HbIX TUIIOB HA BCE apu(pMeTHUeCKue AeHCTBYS;

- CTPOUTHh MOJENb YCIOBHS 3ajauu (B BUAE TaOIUIbl, CXEMbl, PUCYHKA WJINM ypaBHEHUs), B
KOTOpPO# J1aHbl 3HAYEHHs [IBYX M3 TPEX B3aUMOCBS3aHHBIX BEJIWYHH, C LIEJIBIO TOUCKA PEIICHUs
3a/1a4H;

- OCYILECTBJIATh CIIOCOO MOMCKA pEIIeHUs 3a/aud, B KOTOPOM pacCyKIAEHHUE CTPOUTCS OT
yCJI0BHS K TpeOOBAHHUIO WIIN OT TPEOOBAHUS K YCIOBHIO;

- COCTaBJISATH IIJIaH PELICHUS 3a/1a4H;

- BBIICJIATD JTalbl PELICHUS 3a1a4U;

- MHTEPIPETUPOBATh BBIUMCIUTEIbHBIE PE3YJIbTAaThl B 3aJaye, UCCIEN0BATh MOJIYYEHHOE
pELIEHNE 3a/1a4H;

- 3HaTh Pa3IU4Ue CKOPOCTe 00BEKTa B CTOSUYEH BOJIE, TPOTUB TEUESHHUS U 110 TEYCHUIO PEKH;

- pelIaTh 3ala41 HAa HAXOKACHUC YaCTH YUCJIa U YUCJIa T10 €ro 4aCTH;
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- pemiarth 3a/1a4M pa3HBIX TUIIOB (Ha paboTy, HA MOKYIIKY, HA TBUKEHUE), CBA3BIBAIOIIUX TPH
BEJIMYUHBI, BBIJICTSATH 9TH BEJIUYMHBI U OTHOIIECHUS MEXIY HUMU;

- HAaXOJWUTh MPOIEHT OT YHMCIA, YMCIO IO MPOILIEHTY OT HEro, HaxOJWUThb MPOLIEHTHOE
CHUKEHHUE WM MPOIEHTHOE MOBBIIIEHUE BETUYNHBL;

- peuiaTh HECJI0XKHbIE JJOTMUECKUE 3aJa4l METOJIOM PacCyXAECHUH.

B nosceonesnoti socuznu u npu uzyuenuu opyeux npeomemos.

- BBIJIBUTATh THIOTE3bl O BO3MOKHBIX MPEACTbHBIX 3HAUCHUSIX UCKOMBIX B 33/1aU€ BEIUYUH
(nenatb NPUKUIKY).

Hcmopusa mamemamuxu

- OnuceiBaTh OT/ACIBbHBIC BBIJAIONIAECS PE3yJAbTaThl, TOJYUYCHHBIE B XOJE pPa3BUTHS
MaTEeMAaTHK! KaK HAyKH;

- 3HaTh MPUMEPHl MATEMATHYECKUX OTKPBITHI W UX aBTOPOB, B CBSI3U C OTCUECTBCHHOU M
BCEMUPHOW HCTOPHEN;

- IOHUMATh POJIh MAaTEMATUKH B pa3BUTUU Poccum.

Memoovt mamemamuru

- BpiOuparb mnOAXOAAIIMN M3YyYEHHBIM METOA JUIsl pEHIeHHs] W3YYEHHBIX THUIIOB
MaTeMaTHYeCKUX 3aa4;

- IlpuBoauTh TOpUMEpPHl MaTEMAaTUYECKUX  3aKOHOMEPHOCTEH B  OKpYKalolleu
NEMUCTBUTENBLHOCTH U MTPOU3BEICHUAX UCKYCCTBA.

O0uaommiicsi MOJYYUT BO3MOKHOCTbH HAydyuTbcs B 7-9 kiaccax st oOecriedeHus
BO3MOYHOCTH YCHEIIHOTO MPOJO0KEHUs 00pa30oBaHusl Ha 0A30BOM U YIIIyOJIEHHOM YPOBHSIX

dnemenmul meopuu MHOHCECME U MAMEMAMUYECKOU T0ZUKU

- OnepupoBath NOHATUIAMU: OIIPECIICHNE, TEOPEMa, aKCHOMa, MHOKECTBO, XapaKTePUCTUKU
MHO>KECTBA, AJIEMEHT MHOXECTBA, IyCTOE, KOHEYHOE U OECKOHEYHOE MHOKECTBO, MOJMHOKECTBO,
MIPUHA/IICKHOCTbD, BKIIIOUEHHE, PABEHCTBO MHOKECTB;

- 3HATh OMPEJICIICHUE MOHATHSI, YMETb MOSICHATH €r0 CMBICII, YMETh UCIOJB30BaTh MOHATHE U
€ro CBOMCTBA MPH MPOBEACHUHU PACCYKICHUH, T0Ka3aTENbCTB, PEIICHUHU 3a]1a4.

- n300pakaTh MHOYKECTBA M OTHOILIIEHNE MHOXKECTB C TIOMOIIIBIO KPYTOB Diinepa;

- OMpeneNnsITh MPUHAIIEKHOCTh DIIEMEHTAa MHOXKECTBY, OOBEIMHEHUIO U TEPECEUCHUIO
MHOECTB;

- 3aJ1JaBaTh MHOYECTBO C MIOMOIIbIO IEPEUUCIICHHS JIEMEHTOB, CJIOBECHOTO OTUCAHMS;

- OINEpPUPOBATH MOHATUSMU: BBICKA3bIBAHUE, MCTUHHOCTb M JIO)KHOCTh BBICKa3bIBaHUS,
OTpUIIaHNE BBICKA3bIBAHUIA, OTIEPAIlUU HAJl BHICKA3bIBAHUSMU: U, WIH, HE, YCIOBHBIE BBICKA3bIBAaHUS

(MMILIMKAIAN );
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- CTPOMTH BBICKA3bIBAHUSI, OTPHUIIAHUS BHICKA3bIBAHUH.

B nosceonesnoii sorcuznu u npu uzyuenuu opyeux npeomemos:

- CTPOMTH IIENOYKH YMO3AKIIIOUEHUI Ha OCHOBE UCIOJIb30BAHUS TTPABHII JIOTHKHY;

- HCIOJIb30BaTh MHOXECTBA, OTEPAIlUU C MHOXECTBAMH, UX TpaduvecKoe MpecTaBICHUE
JUTSL OTTUCAHMSI PEATBHBIX MTPOIIECCOB U SIBJICHUH.

Yucna

- OnepupoBarh MOHATHSAMH: MHOXECTBO HATypaJIbHBIX YHCET, MHOXKECTBO IEJBIX YHUCEII,
MHOKECTBO PAIlMOHAIBLHBIX YHUCEN, MPPANHOHATBHOE YHUCIIO, KBAJAPATHBIM KOPEHb, MHOYXECTBO
JNCUCTBUTENLHBIX YMCEN, TeOMETPUUYECKasT WHTEPIPETAIUs HATYPATbHBIX, IENBIX, PAIMOHAIBHBIX,
JCHUCTBUTEILHBIX YHCENT,

- IOHUMATh B OOBSCHATH CMBICI TIO3UIIMOHHOMN 3aITMCU HATYPATHHOTO YHCIIA;

- BBINIOJIHATH BBIYUCIICHUS, B TOM YHCJIE€ C HCIOJB30BAaHUEM IPHUEMOB PaIMOHATBHBIX
BBIYHCIICHUM;

- BBITIOJTHATH OKPYTJICHUE PAIMOHATLHBIX YHCEN C 33JaHHOW TOYHOCTHIO;

- CpPaBHUBATH PAIMOHAIBHBIC H UPPAITMOHAIILHBIC YHCIIA;

- IPEACTaBIATh PALIMOHAIBHOE YUCIIO B BUAE JECATHUHOMN IpoOH;

- YIOPSA0YMBATh YHCIIA, 3alHCAHHbIE B BUIe OOBIKHOBEHHON U IECATUYHON ApoOU;

- HaxoauTth HOJl n1 HOK 4mncen u ucnosib30BaTh UX NMPU PELICHUH 33/1a4.

B noeceonesnotl scuznu u npu usyuenuu opyux npeomemos:

- IPUMEHATH MpaBWIa MPUOIMKEHHBIX BBIYUCICHUN MPU PELICHUH MPAKTUYECKUX 3a/1ad U
pElIeHNH 3a]a4 JPYTUX y4eOHBIX TPEIMETOB;

- BBITNIOJIHATH CPaBHEHHE PE3YJIbTaTOB BBIYMCICHUMN NMPH PEIICHUH MPAKTUYECKUX 3alad, B
TOM 4YHKCJIe MPUOTUKEHHBIX BHIYUCICHUH;

- COCTaBJISITh U OLICHMBATH YHWCIIOBbIE BBIPRKEHMS MPHU PELICHUH MPAKTHUECKUX 3a7ad U
3a/1a4 U3 IPYrux yuyeOHbIX MIPEIMETOB;

- 3aMUChIBATh U OKPYIJIATH YHCIOBBIE 3HAYEHMsSI PEaJbHBIX BEIMYHH C HCIOJIb30BaHHUEM
Pa3HbIX CUCTEM U3MEpPEHUSI.

Toscoecmeennvie npeodpazosanus

- OnepupoBaTh TOHATUSIMU CTETEHU C HATypajdbHBIM TOKa3aTelleM, CTENEHH C MEIbIM
OTpHUIATENLHBIM MTOKa3aTeNeM;

- BBIMIOJIHATH MPEOOpa30BaHMUs IENbIX BBIPAKEHU: NEHCTBUS C OJHOWICHAMHU (CIOKEHHUE
BBIYHTAHUE, YMHOKEHHUE), IEHCTBUS C MHOTOWIEHAMH (CIIOKEHHE, BEIYUTAHNE, YMHOKEHHUE);

- BBITIOJIHATH PA3JI0KEHUE MHOTOWICHOB HAa MHOXKHUTENN OJHUM M3 CIIOCOOOB: BHIHECEHHUE 32

CKO6Ky, TpyHnIuvpoBKa, UCIIOJIb30BAHUC (bOpMy.l'I COKPAIICHHOI'0 YMHOXKCHU,
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- BBIICJIATH KBAJIPAaT CYMMBI M Pa3HOCTH OJHOYJICHOB;

- pacKJIaJbIBaTh HA MHOXKUTEIN KBAJPATHBIN TPEXUICH;

- BBINOJHATH MNPeoOpa3oBaHMs BBIPAKEHHH, COAEPXKAIIMX CTENEHH C  LEJIBIMU
OTPHILIATEIILHBIMU TIOKA3aTEISIMH, IEPEXOAUTh OT 3aIUCH B BUJIE CTETICHH C LEJIBIM OTPUIIATEIbHBIM
MOKa3aTeJIeM K 3aliCH B BHJIE IPOOH;

- BBINIOJIHATH IIPe0Opa3oBaHusl APOOHO-PALMOHAIBLHBIX BBIPAXKEHUN: COKpalEHUE IpoOei,
NpUBEJICHUE anredpanydecKux IpoOel K oOmieMy 3HaMEHATEIo0, CIIOKEHUE, YMHOKECHHUE, JeICHNe
anreOpandeckux JpoOel, BO3BEACHHE alreOpandeckod apoOM B HATYpPAIbHYIO H  IEIYIO
OTPHIIATEIbHYIO CTETICHB;

- BBITIOJIHSTH IPe0Opa30BaHus BEIPAKECHHH, COICPKAIINX KBaIpaTHBIE KOPHHU;

- BBIIGNATH KBaJpaT CyYMMBI WM Pa3HOCTH [IByWwIEHAa B BBIPAKCHUSAX, COACPIKAIINX
KBaJ[paTHbIE KOPHHU;

- BBITIOJTHSTH TIPe0Opa30BaHus BRIPAKESHHUH, COACPIKAIIINX MO/IYJIb.

B nosceonesnou scusnu u npu uzyyeHuu opyeux npeomemos:

- BBITIOJTHSTH TIPe0Opa30BaHus U ACHCTBUS C YHCIaMH, 3aIIMCAHHBIMHU B CTAaHIAPTHOM BHJIE;

- BBIMOJIHATH MPEe0Opa3oBaHusl anreOpanvyeckuX BBIPAKEHUM MpHU pElIeHUH 3aad IpYrux
Y4E€OHBIX MPEIMETOB.

Ypasenenus u nepasencmea

- OmnepupoBaTh MOHATHSAMH: YypaBHEHHE, HEPABEHCTBO, KOPEHb YpPAaBHEHHUS, pEIICHUE
HEpaBEHCTBA, pPAaBHOCWJIbHBIE YpaBHEHMs, OO0JacTb ONpeJesieHuss ypaBHEHHUS (HEpaBEHCTBA,
CUCTEMbI ypaBHEHHI UM HEPABEHCTB);

- pewaTh JIMHEWHbIE YpPAaBHEHUS U YpPAaBHEHHUSA, CBOJMMbIE K JIMHEHHBIM C IOMOUIBIO
TOKJIECTBEHHBIX IPe0Opa30BaHuii;

- pemiath KBaJpaTHbIC YpaBHEHHs] U YpaBHEHHUS, CBOJMMBIE K KBaJPaTHBIM C IMOMOIIBIO
TO>KJIECTBEHHBIX MPe0oOpa3oBaHuii;

- pemarb qpoOHO-IMHEHHBIE YPaBHEHUS;

- pemarh npocTeiinre uppaluoHalbHbIE YPaBHEHUS BUA , |

- peliath ypaBHEHUs BHIA X" = &;

- pemaTh ypaBHEHHs CIOCOOOM pa3iio)KeHUsl HA MHOXKHUTEIH U 3aMEHbI IEpEMEHHOM;

- HCMOJIb30BaTh METOJl MHTEPBAIOB Ui pELIeHHUs MLEIbIX M APOOHO-PAllMOHAIBHBIX
HEpPaBEHCTB;

- pemaTh JUHeWHbIe ypaBHEHUS M HEPABEHCTBA C TapaMeTpamy;

- pelaTh HEeCJIOKHbIE KBaJIpaTHbIE YPaBHEHUS C MapaMeTpOM;

- peliaThb HCCJIOKHBIC CUCTCMbI JIMHEMHBIX ypaBHeHI/Iﬁ C mapaMeTpamMu,
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- peliaTh HECJI0XKHbIE YPAaBHEHMS B LIEJIBIX YHCIaX.

B nosceonesnoti srcuznu u npu uzyuenuu opyeux npeomemos:

- COCTaBJIATb M peulaTh JIMHEHHbIE M KBaJpaTHbIE YpPaBHEHUS, YPAaBHEHUS, K HUM
CBOJSIILIMECS, CUCTEMbI JIMHEWHBIX YPaBHEHUM, HEPABEHCTB IPU PELIECHUM 3a7ad JPYTUX Y4eOHbIX
MIPEIMETOB;

- BBIIIOJIHATD OLIEHKY MPaBIONOA00US pe3ylbTaToB, MOJy4aeMbIX MPU PEIICHUH JTUHEHHBIX
U KBaJIpaTHBIX YPaBHEHMM M CHCTEM JIMHEHHBIX YpaBHEHHM M HEPAaBEHCTB IPU PELICHUM 33134
JOPYrux y4eOHbIX IPEIMETOB;

- BBIOMpaTh COOTBETCTBYIOLIUE ypaBHEHUS, HEPABEHCTBA WM UX CHUCTEMBI JJISl COCTABIICHUS
MaTeMaTHYE€CKON MOJIENH 3aJaHHOM peaJbHOM CUTyally WJIW NIPUKJIAJHON 3a/1a4u;

- YMETb HHTEPIPETHUPOBATh IOJYYEHHBIH MpPH pPELIEHUU YpaBHEHHS, HEPAaBEHCTBA WIIU
CUCTEMBI Pe3y/bTaT B KOHTEKCTE 3aJaHHOW peabHOM CUTYaAI[UU WK MIPUKIIATHOM 3a/1auH.

Dynkyuu

- OnepupoBaTh MOHATUSAMH: (YHKIIMOHAJIbHAS 3aBUCUMOCTb, (QYHKLHUS, TpaduK QyHKINH,
crocoObl 3a1aHus (PYHKIMK, apryMEHT U 3Ha4YeHHe (QYHKIIMU, 00JACTh OMPEACTICHNUS U MHOXECTBO
3HaYeHUN (QYHKUWU, HYIH (QYHKIHMH, MPOMEKYTKH 3HAKOTOCTOSHCTBA, MOHOTOHHOCTh (DYHKIUH,
YETHOCThH/HEYETHOCTh (PYHKIIHH;

- CTpOUTh TrpaduKH JIMHEWHOHN, KBAAPATUUHON (HYHKIIUNA, 0OpaTHON MPOMOPIMOHAIBHOCTH,
BBITIOJTHATE TTpeoOpa3oBaHre rpauKoB;

- Ha IpUMepe KBaJpaTUYHON (YHKIIMH, UCIIOJIb30BaTh IpeoOpa3zoBanus rpaduka GyHKIUH
y = f(X) mis mocrpoenus rpadpukos ¢pyukiuii y= af(kx + b) + c;

- COCTaBJIATh YPAaBHEHUS MPSMOH 10 3a/JaHHBIM YCJIOBHSM: MPOXOJIAICH Yepe3 IBe TOUKHU C
3aJJaHHBIMH KOOPJIMHATAMHU, IPOXOIAIICH Yepe3 JaHHYI0 TOUKY U HapauieIbHOW JaHHON IpSMOW;

- ccle1oBaTh (DYHKIIHIO TI0 ee TpaduKy;

- HaXOJWUTb MHOXECTBO 3HAUYEHUH, HYJIH, IPOMEXKYTKHA 3HAKOTIOCTOSHCTBA, MOHOTOHHOCTHU
KBaIpaTUYHOMN QYHKIINU;

- ONepUpoBaTh MOHATUAMHU: T[OCIEIOBATENBLHOCTh, apuMeTHUecKas Mporpeccus,
re€OMETPHUYECKasl IPOTPECCHS;

- pelaTh 3a/1a4M Ha apu(pMETHUECKYIO U TEOMETPUUECKYIO ITPOrPECCHIO.

B noeceonesnotl scuznu u npu usyuenuu opyux npeomemos:

- WJUIIOCTPUPOBATH C TMOMONIbIO Tpaduka peajbHYH 3aBUCHUMOCTh MJIM IPOLECC MO HX
XapaKTepPUCTUKAM;

- HWCIOJIb30BaTh CBOMCTBA W TrpaduK KBaApaTHUHON (YHKIMHM TPU PEIICHUU 3a1ad U3

JPYruX y4eOHBIX MPEIMETOB.
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Texcmosvie 3a0auu

- Pemate mpocThie M CIOXHBIE 3a7a4d Pa3HbIX THUIIOB, a TAKXKE 3aJaud MOBBIIICHHOU
TPYIHOCTH;

- HCIOJb30BAaTh pa3HbIE KpAaTKUE 3allMCH KaK MOJEIM TEKCTOB CJIOXKHBIX 3a1ad Jyist
MMOCTPOCHUS TIOMCKOBOM CXEMBI M pEICHUs 3a/1a4;

- pa3nuyath MOJENb TEKCTa U MOJEINIb PEHICHUs 3a7jaui, KOHCTPYHPOBATh K OJIHOM MOJIeIn
pelLIeHNs HECI0KHON 3aJaul pa3Hble MOJIETIU TEKCTA 3a/1a4H;

- 3HaTh U MPUMEHATH 00a criocoOa MoucKa perieHus 3a1a4d (0T TpeOOBaHUS K YCIOBUIO U OT
yCJIOBHS K TPEOOBAHUIO);

- MOJIETTUPOBATh PACCYKJICHUS MPU MMOUCKE PEIICHUS 33/]1a4 C IIOMOIIIBIO Tpad-CXEeMBbI;

- BBIJICTISIT ATAIlbl PEIISHUS 3a/1a4U U COJIepKaHue Ka)0ro 1Tara,;

- YyMETh BBIOMpPATh ONTHUMAJIBHBIA METOJ PEIICHHs 3aJa4d M OCO3HAaBaTh BBHIOOp METO/IA,
paccMaTpuBaTh pa3IMUHbIE METOIbI, HAXOAUTH PA3HBIC PEIICHHS 3aJ]a4H, €CJTU BO3ZMOXKHO;

- AaHATM3UPOBATh 3aTPYTHEHUS MIPU PEIICHUH 3a/1a4;

- BBITIOJHATH Pa3udHbIe TPeoOpa30BaHUsl MPEIOKEHHON 3a1a4r, KOHCTPYHPOBATh HOBHIE
3a/lauM U3/1aHHOM, B TOM YHuCiie 0OpaTHbBIE;

- MHTEPHPETUPOBATh BBIUMCIUTEIbHBIE PE3YJIbTAaThl B 3a/Jaye, HUCCIEN0BaTh MOJTYYEHHOE
pellIeHre 3a/1auH;

- aHaAJIM3UPOBATh BCEBO3MOXKHBIE CUTYallUd B3aUMHOTO PACIOJIOKEHHUS JBYX OOBEKTOB U
W3MEHEHHE UX XapaKTEepPUCTUK MPU COBMECTHOM JIBUKEHUU (CKOPOCTh, BpeMs, PACCTOSIHHE) MpU
pelleHny 3a7ay Ha JBW)KEHHE JIBYX OOBEKTOB KaK B OJIHOM, TaK M B IPOTHUBOIOJIOKHBIX
HaIpPaBJICHUSAX;

- HCCIIEJIOBaThb BCEBO3MOJKHBIE CHUTyallMM IpPHU pEIIeHUH 3a7ad Ha JBUXKEHHE IO peEKe,
paccMaTpuBaTh pa3Hble CUCTEMbI OTCUETA;

- pemath pa3HooOpa3HbIC 3a/1a4u ""Ha yacTu',

- pemiath U 00OCHOBBIBATH CBOE pElICHHE 3a/1ay (BbIACIATH MAaTEMaTHUYECKyI0 OCHOBY) Ha
HAXO0XJICHHUE YacTH YHCIIa ¥ YKCIa [0 ero YaCTH Ha OCHOBE KOHKPETHOTO CMbICHA IPOOH;

- OCO3HaBaTh W OOBSCHATh WACHTUYHOCTh 3a7ad pa3HbIX THUIIOB, CBS3BIBAIOIIUX TpU
BENTUYMHBI (Ha padoTy, HA IOKYIKU, HA IBUYKEHUE), BBIJCNATH 9TH BETUYUHBI M OTHOIICHUS MEXIY
HUMH, TPUMEHATh WX TpPH PElIeHUH 3a/]ad, KOHCTPYHPOBATh COOCTBEHHBIE 3a/lad yKa3aHHBIX
TUIIOB;

- BJIa/IETh OCHOBHBIMU METOJIaMH PELICHUS 33]1a4 Ha CMECH, CIUIaBbl, KOHLIEHTPAIIUU;

- pemiaTh 3aJa4d Ha TPOIEHTHl, B TOM 4YHCIIE, CJIOXHBIC IMPOIEHTHI C OOOCHOBAaHUEM,

WCIOJIb3YS pa3HbIe CIIOCOOBL;
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- pemiath JIOTHYECKUEe 3aJaud pa3sHbIMU CIOcO0amMu, B TOM YHCIe, C ABYMs OJIOKaMHU H C
Tpemsi OJI0KaMH TAHHBIX C IIOMOIIBIO TAOIUII;

- pemiath 3aJa4u M0 KOMOWHATOPUKE M TEOPUHU BEPOSITHOCTEH HA OCHOBE WCIOJIB30BAHUS
M3YYCHHBIX METOJ/IOB U 00OCHOBBIBATh PEIICHHUCE;

- peraTh HEeCIOXHbBIC 33]]a4d 10 MATEMaTHIeCKON CTATUCTUKE;

- OBJAJETh OCHOBHBIMH METOJAMH PEIICHHUS CIOXKETHBIX 3a/1ad: apu(METHUICCKUM,
aredpanveckuii, mepedop BapuaHTOB, TEOMETPHUSCKUH, TpadUIECKUi, TPUMEHSTh UX B HOBBIX 110
CPaBHCHHIO C M3YYCHHBIMU CUTYAITUSIX.

B noeceonesnoti scuznu u npu usyuenuu opy2ux npeomemos:

- BBIJCNIATH TIPU PEUICHUM 33Jla4 XapaKTEPUCTUKU pacCMaTpUBAEMOM B 3a/iadye CUTYaIluH,
OTJIMYHBIE OT PEATBHBIX (T€, OT KOTOPHIX a0CTParupoBaINCh), KOHCTPYUPOBATH HOBBIC CUTYAIlUU C
YYeTOM JITHX XapaKTEPHUCTHUK, B YaCTHOCTH, NIPH PEIICHWW 3a/1a4 Ha KOHIICHTPAIUW, YIUTHIBATH
IJIOTHOCTH BEIECTBA;

- pemiatb W KOHCTPYHPOBATh 3aJadyd Ha OCHOBE PACCMOTPEHUS pPEalbHBIX CHTYallWd, B
KOTOPBIX HE TPEOYETCsI TOYHBINA BEIYMCITHTEILHBIA PE3y/IbTaT;

- pemiarthb 3a/1a4M Ha JBM)KEHHE N0 peKe, paccMaTpuBas pa3Hble CUCTEMBI OTCUETA.

Cmamucmuka u meopus 6epoammuocmeii

- OmnepupoBaTh NOHSTHUAMU: CTOJIOUAThIE W KPYrOBBIE IUArpaMMbl, TAaOJIMIIBI JAaHHBIX,
cpenHee apudmerndeckoe, MeauaHa, HauOOJbIIee W HAWMMEHbBIIEE 3HAYCHHUS BBIOOPKH, pa3max
BBIOOPKH, AUCIIEPCHSI U CTAaHAAPTHOE OTKJIIOHEHHE, CITy4aiiHas H3MEHUYHNBOCTh;

- U3BJIEKaTh HH(POPMAIIHIO, IPEACTABICHHYIO B Ta0IUIaX, HA AUarpaMMax, rpaukax;

- COCTaBJISITh TAOJIUIIbI, CTPOUTH AUAarpaMMBbl U IpaMKU Ha OCHOBE JaHHBIX;

- OIEpUPOBaTh MOHATUAMHM: (HAKTOpHAJ YUCIA, NEPECTAHOBKU M COUETAHUS, TPEYTOJIbHHUK
ITackans;

- MPUMEHSTH MPABUIIO IPOU3BEACHUS MIPH PEIICHUH KOMOMHATOPHBIX 3a7a4;

- ONepUpOBaTh TMOHATUSMHU: CIy4alHBIA OMBIT, CIOy4ailHbId BBIOOpP, HCIIBITAHUE,
AJIEeMEHTapHOE CIydailHOe COOBITHE (CXO/T), KIIACCUYECKOE OMpeIeNIeHUEe BEPOSATHOCTU CIIy4aiiHOTO
COOBITHSI, OTIEpAIliH HAJl CITY9alHBIMU COOBITHUSAMU;

- MPEACTaBIATH HHGOPMAIUIO C TIOMOIIBIO KPYroB Diijepa;

- pemiath 3a/ladyd Ha BBIUMCICHHE BEPOSITHOCTH C TOJICYETOM KOJIMYeCTBa BAPUAHTOB C
MTOMOIIBI0 KOMOHMHATOPHKH.

B nosceonesnoui sorcuznu u npu uzyueHuu Opy2ux npeomemos:
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- WM3BJICKaTh, WHTEPIPETHPOBATH U NPEOOpPa30OBBIBaTh MH(OPMAIHIO, MPEICTABICHHYIO B
TabnmuIax, Ha auarpammax, rpadukax, OTPaKAMIIYI0 CBOWCTBA M XapPAaKTEPUCTUKH PEATbHBIX
MPOLIECCOB U SIBJICHUIA;

- ONpeNeNsaTh CTATHCTUYCCKUE XapaKTCPUCTUKUA BBIOOPOK TO TaOJMIaM, IHarpaMMam,
rpadukam, BBITIOJHATH CPABHCHHUE B 3aBHCHUMOCTH OT IICITH PEIICHHS 3a/1a4H;

- OIIEHUBATH BEPOSATHOCTH PEATbHBIX COOBITUN U SBIICHHIA.

Hcnons3ytorcs cienyroniyie (popMbl U MeTOAbI KOHTPOJISI YCBOCHUSI MaTepualia: yCTHBIN
KOHTPOJb (MHAWBUIYATbHBIA OMPOC, YCTHAs TMPOBEpKAa 3HAHWI), IHUCHMEHHBIM KOHTPOJH
(KOHTpOJIbHBIE PabOThI, CaMOCTOSITENIbHbIE pabOThl, rpaduueckue AUKTAHTHI, TECTbI), MPOBEpKa
JIOMAILTHEro 3aJaHHUs.

Ha nsyuenue anreOpsl B 7-9 kitaccax oTBOAUTCS 4 yaca B HEJIENIO B TEUEHUE KAXKIOTOo Toja
oOyuenusi, Bcero 408 wacoB. Y4eOHBIM IUTAHOM MIKOJIBI Ha WM3YYCHHE aireOphl B Kilaccax
BBIJIENICHO: B 7 Kiacce — 4 yaca B Hegemo (136 gacoB B rox), B 8 kiracce — 4 yaca B Heaenmo (136
4acoB B TO1), B 9 kiacce — 4 yaca B Hegenmto (136 yacoB Brox).

Conep:xanue kypca ajare0dpsl 7-9 kiacca

Yucna. Payuonanvnvie uucna MHOXECTBO panuoHaNbHbBIX uHcel. (CpaBHEHUE
paioHaIbHbIX yucen. [leficTBUs ¢ panuoHaidbHBIMU uuciaMmu. [IpeacTaBieHue paruoHaIbHOIO
YHUCIa IECATUYHOMN APOOBIO.

Hppayuonanvnuvie uucna lloHsTue  uwppauMoOHAIBHOTO  4Mcia.  Pacrno3HaBaHue
uppauuoHanbHeIX uyHcenl. [IpumepbigokazaTenscTB B - anrebpe. HMppanuoHanbHOCTh 4HMCIA.
[Ipumenenne B reomerpun. CpaBHEHHE HPPALUOHAIBHBIX YUCEN. MHOXECTBO JI€HCTBUTEIBHBIX
qrcel.

Toswcoecmeennwvie npeoopazosanusn. Hucnoevie u 0yKkeennvie sviparcenusn. BpipaxeHue
nepeMeHHol. 3Hauenue BoipaxkeHus. [logcraHoBka BEIpayKEHUI BMECTO TIEPEMEHHBIX.

Ilenvie esviparxcenus CreneHb C HaTypallbHBIM [IOKazaTeleM W €€ CBOMCTBA.
[IpeoOpa3oBanusi BBIpKECHU, COAEPIKAIIUX CTENIEHH C HATypajdbHBIM Moka3aTesneM. OTHOUIEH,
MHOTOWIEH. J[eCTBUA ¢ OJHOWIEHAMH U MHOTOWIEHAMHU (CIOKEHUE, BBIUMTAHUE, YMHOXKEHUE).
@opMysbl  COKpAIIEHHOTO YMHOXKEHHUS: Pa3HOCTh KBaJpaToB, KBaJIpaT CYMMBI M Pa3HOCTH.
PasnokeHne MHOroujgeHa Ha MHOXHTEIH: BBIHECEHHE OOIIEro MHOXHTENS 3a CKOOKH,
TPYNIUPOBKA, TMpUMEHEeHHEe (OPMyNT COKpAIIEeHHOTO YMHOXeHHs. KBaapaTHbII TpexulieH,
pa3noKeHue KBapaTHOTO TPEXUWIeHa Ha MHOXKUTEIH.

/pobno-payuonanvnsie gviparcenusn. CreneHb ¢ LENbIM MokazareneM. [IpeoOpazoBanue
IpOOHO-TMHEWHBIX BBIPAXKEHHUH: CIOKEHUE, YMHOXEHHe, JAeleHue. AnreOpauueckas ApoOb.

I[OHyCTI/IMBIe S3HaA4YCHUA TICPEMCHHBIX B IlpO6HO-paI_II/IOHaHBHBIX BBIPAXKCHUAX. COKpaH_IeHI/IC

17



anreOpanvecknx apooOeit. [lpuBeneHue anredpamdeckux ApoOei K oOmeMy 3HAMEHATENIo.
JlelictBusi ¢ anreOpandecKUMU JPOOSIMH: CJIOXKEHHE, BbIYNTAaHHWE, YMHOXEHHE, JelCHHE,
BO3BeJICHUE B cTeneHb. [IpeoOpa3oBanue BRIpaKEHUH, COACPIKAIINX 3HAK MOJTYJISL.

Keaopamnwvie Kophu. Apudmernueckuii  KBagpaTHbI KopeHb. lIpeoOpasoBanue
BBIPAKEHUH, coAepKallliX KBaJpaTHbIe KOPHU: YMHOXKEHUE, JICJIC€HUE, BBIHECEHUE MHOXUTEIS 13-
101 3HaKa KOPHS, BHECEHHE MHOKUTEJS MOA3HAK KOPHSL.

Ypaseuenus u nepasencmea. PasenctBa. YUucnoBoe paBeHcTBO. CBOWCTBAa YHCIOBBIX
paBeHCTB. PaBeHCTBO C mnepemeHHOW. YpaBHeHus IloHsATHE ypaBHEHHs M KOpHS YpaBHEHUS.
[IpencraBieHre o paBHOCHUIBHOCTM ypaBHeHHMH. OOnacTh ompeneneHuss ypaBHeHHs (oOmacThb
JOTYCTUMBIX 3HAa4eHHH nepeMeHHol).JIuHeilHoe ypaBHEHHME U €ro KOpHM. PelieHue JIMHeHHbIX
ypaBHeHUM. JIMHElHOE ypaBHEHHE ¢ mapaMeTpoM. KoJIM4ecTBO KOpHEW JIMHEHHOIO YpaBHEHHS.
Pemenne nuHeHBIX ypaBHEHUN C TApaMETPOM.

Keaopammnoe ypasnenue u e2o xopnu. KsanpatHele ypaBHeHUs. HemoniHble kBaipaTHbIE
ypaBHEHHUA. [IUCKpUMHHAHT KBaJpaTHOTO ypaBHEeHMs. DopmMylia KOpHEH KBaJpaTHOTO YpaBHEHMS.
Teopema Buera. Teopema, oOpatHas Tteopeme Buera. Pemenue KBaapaTHbIX ypaBHEHHIL:
MCIOJIb30BaHNE (POPMYIBI JUIsl HAaXO0XACHUS KOpHEH, rpa@uuecKkuil METOJ pelleHus, pa3iokKeHue
Ha MHOXUTENH, MOAOOp KOpHEW C HCHoJib30oBaHMEe TeopeMbl Buera. KommdectBo KopHei
KBaJPaTHOTO YPaBHEHUS B 3aBUCHMOCTM OT €ro JIMCKpUMHMHAaHTAa. BHUKBaapaTHbIE ypaBHEHMS.
VYpaBHEHHUsI, CBOJUMBIE K TMHEHHBIM M KBaApaTHbIM. KBagpaTHbIE ypaBHEHUS C TAPAMETPOM.

/lpoono-payuonanvuvie ypagneuus. Pemenne mpoctedmmx — ApoOHO-TMHEHHBIX
ypaBHeHUH. Permenne npoOHO-palmoHaIBHBIX YpaBHEHHH. MeToAbl PelIeHUs] YpaBHEHUN: METOIbI
PaBHOCWJIBHBIX  MpeoOpa3oBaHMil, METOJ  3aMEHbl IMEePEeMEHHOW, rpauueckuii  MEeTO..
Hcnons3oBanne cBodcTB (DyHKIMA TIpU pelieHud ypaBHeHuM. [Ipocrteifiue wppanuroHaibHbBIC
ypaBHEHHs. YpaBHEHUs BU/IA X' = a. YPaBHEHHUS B IEJIBIX YHCIIAX.

Cucmemul ypasnenuii. YpaBHEHHE C IByMsl IepeMEHHbIMU. JIMHETHOEe ypaBHEHHE C IBYMS
nepemeHHbIMU. [lpsmas kak rpaduueckass WHTEpIpeTalusl JMHEHHOTO YpaBHEHUS C JIBYMS
nepeMeHHbIMU. [loHsiTHE cucTeMbl ypaBHEeHUU. Penienne cuctemsl ypaBHEHU. MeToabl penieHus
CHCTEM JIMHEHHBIX YpaBHEHHH ¢ JBYMS NEpEeMEHHBIMH: Tpa@UuecKHil METOJl, METOJ CIIOKEHMs,
METOJ NOACTaHOBKU. CHUCTEMBI JIMHEWHBIX YPAaBHEHUH C TaPAMETPOM.

Hepasencmea. Uucnosie HepaBeHcTBa. (CBOMCTBAa YMCIIOBBIX HepaBeHCTB. [IpoBepka
CIIPaBEUIMBOCTH HEPABEHCTB NPH 33JaHHBIX 3HAYEHUAX IEPEMEHHBIX. HepaBEeHCTBO ¢ IEPEMEHHOM.
Crporue u HecTporue HepaBeHcTBa. OOJIaCTh ONpe/EIeHUsT HepaBeHCTBa (007acTh JOMYCTUMBIX
3HaueHUN nepeMeHHoW).Pemenne nuHENHBIX HepaBeHCTB. KBajpaTHOE HEpaBEHCTBO M €O

peuIcHu. Pemienue KBaApaTHBIX HCPABCHCTB: UCIIOJIb30BAHUC CBOMCTB U Tpa(i)I/IKa KBaﬂpaTHqHOﬁ
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(GyHKIMH, METOJ] MHTEPBAJIOB. 3alHCh PEIICHUS KBAaApaTHOIO HepaBeHCTBA. Pemienue nembix u
IpOoOHO-pAllMOHATIBHBIX HEPAaBEHCTB METOAOM HHTEpBajoB. CHCTEMBI HEPAaBEHCTB C OJHOU
IepeMeHHOM. PeleHne cucTeM HEPAaBEHCTB C OJHOM IEPEMEHHOMW: JIMHEMHBIX, KBAJpPATHBIX.
N300pakenue pemeHusi CUCTEMbl HEPAaBEHCTB HA YMCIIOBOW MPSAMOW. 3amMCh PEHICHUS CHCTEMBI
HEPaBEHCTB.

@yukyuu. Tlonstue Qyakumu JlekapToBBl KOOPAMHATHI Ha IUIOCKOCTH. DOpMUpOBaHUE
NPEJCTaBICHUNA O MeETanpeAMeTHOM TMOHATUU "KoopauHatel'. CrocoObl 3amaHusi (YyHKIHM:
aHAJIMTUYECKU, rpapuueckuid, Tabauunbiil. I'padpuk ynkuuu. [Ipumepsl QyHKIUHN, TOTydaeMbIX
B [IPOLIECCE MCCIIE0BAHUS PA3IMUHBIX peaIbHBIX IPOLECCOB U pelIeHus 3a7au. 3HauYeHe PyHKUNN
B Touke. CBoiicTBa QyHKIMI: 001acTh ONpeAeTeHHsl, MHO)KECTBO 3HAUECHUMN, HYIIH, TPOMEXYTKU
3HAKOIMOCTOSIHCTBA, YETHOCTH/HEUETHOCTh, IPOMEXYTKH BO3pAacTaHusl M yObIBaHUS, HauOoJIblIeE U
HauMeHblIee 3HaueHus. Mccnenopanue pynkuuu no ee rpaduky. Ilpencrasienne o6 acuMnrorax.
HemnpepsiBHOCTh (QyHKIIMU. Kycouno 3amannbie ¢yHkiuu. Jlunedinas ¢ynkums CpoiicTBa u
rpaduk auHeHON QyHKUMU. YTI0BOH KO3 unmeHT npsmoil. Pacnonoxenue rpapuka JuHEHHOM
(GYHKIIMM B 3aBHCHUMOCTH OT €€ YrjoBoro ko3dduuueHta u cBoboaHoro wieHa. HaxoxzaeHnue
K03 (UIIMEeHTOB JTUHEWHON (DYHKIMM MO 3aJaHHBIM YCJIOBHSIM: MPOXOXKACHUE MPSMOM depes JBe
TOYKH C 33/IaHHBIMH KOOPAMHATAMU, [TPOXOXKACHHUE MPSMOI Yepe3 JaHHYIO TOUKY U MapajuiebHON
nanHou mpsmon. Kaapatmunas ¢yakuus CsoiictBa M Tpaduk KBaapaTUIHOW (PyHKIHMH
(mapabomna). Iloctpoenune rpaduka KBagpaTUUHOW (YHKIMU 1O TovkaM. HaxokmeHue HyIen
KBaIpaTUYHON (DYHKIIMH, MHOXECTBA 3HAYCHHUM, MPOMEXYTKOB 3HAKOIIOCTOSIHCTBA, MPOMEKYTKOB
MoHOTOHHOCTH. OOpaTHas mnponopiuoHanbHOCTh CBolicTBa ¢yHkuu. [unepbona. ['paduku
¢dbynakuuii. [IpeobdpazoBanue rpaduka pynkmuu y = f(x) mis mocrpoenus rpa@ukoB GyHKIHN BHIa
y = af (kx + b) + ¢. TIpeoGpa3oBanre rpaduKoB (GyHKIIHIA.

Ilocnedosamensnocmu u npozpeccuu YucnoBas mocienoBaTenbHOCTh. [IpumMepsr
YHCIOBBIX  TOcheAoBaTenbHOCTell. beckoHeuHble MOCienoBaTeNbHOCTH.  ApudmeTnyecKas
mporpeccusi U ee cBoicTBa. ['eomerpuueckas mporpeccus. PopMyna oOIIero YjieHa U CyMMBI n
MEPBBIX WICHOB apu(pMETHUECKON U reoMeTprueckoil mporpeccuii. Cxoasiascs reoMeTpuieckas
IIPOrpeccusl.

Pewienue mexcmogvix 3adau 3anauu Ha Bce apumernueckue aeicTBus.Pemenue
TEKCTOBBIX 3a/a4 apupMeTHyeckuM criocoOoM. Vcrnonap3oBaHue TaOIuUI, CXeM,YepTexe, Ipyrux
CpEeACTB NPEACTaBICHUS JaHHBIX MPHU PELICHUM 337a4yM. 3a/laud Ha JBMO)KEHUE, paboTy U MOKYIKH
AHanmu3 BO3MOXKHBIX CHTYallMH B3aMMHOTO pAcIlOJIOKEHUS OOBEKTOB IMpU HX JIBUKECHMH,
COOTHOILIEHUSI 0OBEMOB BBINIOJIHAEMBIX Pa0dOT MPH COBMECTHOW pabore. 3ajaud Ha 4acTH, JOJH,

MPOLCHTHI. Perienue 3ama4 Ha HaXOXXJICHUE YAaCTH YKMCa U YHCiIa II0 €ro yacTu. PemieHue 3aga4 Ha
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IpoLeHTHI U 1oiu. [IpuMeHneHne nponopuuil npu pemeHun 3anad. Jlornueckue 3anauu. Pemrenue
JIOTMYECKUX 3a1a4. PerieHne norndyeckux 3agad ¢ nmomMouipio rpados, Tadbmun. OCHOBHBIE METO/IbI
peleHus TEeKCTOBBIX 33/1a4: apu(mMeTndeckuii, anredpanyeckuii, nepedop BapuantoB. [lepBuunsie
MPEJCTABICHHS O IPYTUX METOJaX pelIeHus 3a/1a4 (TeOMETPHUYECKHIE U TpaPUUECKIE METOIBI).
Cmamucmuxka u meopusa eepoamnocmeii. Cratuctuka. TabmuuHoe M rpaduueckoe
IIpE/ICTaBICHHUE JAHHBIX, CTOJI0YaThle U KPYrOBBIE AUArpaMMbl, rpapuKu, IPUMEHEHUE AUArPaMM U
rpaduKOB Ul OTIMCAHUS 3aBUCUMOCTEH peanbHbIX BEIHMYUH, U3BJICYCHHE HH(OpMAIMK U3 TaliHI,
auarpamm u rpaguxoB. OnucarenbHble CTAaTUCTUYECKUE TOKA3aTeNIN YUCIOBBIX HAOOPOB: CpeqHee
apudmernueckoe, MeruaHa, HauOoJplllee M HaMEHblIee 3HauYeHusl. Mephl paccerMBaHUs: pa3Mmax,
JUCIepcusi M CcTaHgapTtHoe oTkiIoHeHue. CoydaiiHas W3MEHYMBOCTh. W3MEHUMBOCTH NIpU
n3MepeHusx. Pematomue mnpaBuia. 3aKOHOMEPHOCTM B M3MEHYMBBIX BennuuHax. CryuaiiHble
coObITust CitydaiiHble ONBITHI (SKCIIEPUMEHTBI ), JJIEMEHTapHbIE ClTydaiiHble COOBITHS (MCXObI).
BepositHocT  3nemeHTapHBIX cOObITHI. COOBITUS B CIOy4alHBIX OKCHEPUMEHTaxX U
OJIarompUATCTBYIOIIHNE DJIEMEHTApHbIE COOBITHSA. BeposTHOCTH CiydailHBIX COOBITHH. OTBITHI C
PaBHOBO3MOXKHBIMHM  DJIEMEHTapHBIMU COOBITUSIMU. Kiaccuueckrue BepOSITHOCTHBIE OIBITHI C
WCIIOJIb30BAaHUEM MOHET, KyOukoB. IIpencTtaBieHue cOOBITHI C TOMOIIBIO AMarpamMM Oiepa.
[IpoTuBOTIONIOKHBIE COOBITHS, OOBEAMHEHHWE W TepecedeHre coObiThid. [IpaBuio croxeHus
BeposiTHOoCTel. Ciyuaitublii Be1OOp. [lpencraBienne >kcriepuMeHTa B Buje AepeBa. HezaBucumelie
COOBITHA. YMHOXEHHE BEPOSTHOCTEH HE3aBUCHUMBIX cOoObITHI. [locnenoBarenbHble HE3aBUCHUMBIC
ucneiTanud. llpencraBieHre 0 HE3aBUCUMBIX COOBITUAX B JKM3HH. DJIEMEHTHl KOMOWHATOPUKU.
[IpaBuio yMmHOXeHUs, MepecTaHOBKH, (akTopuan uucia. CoueTaHus M YHCIO COYETAHHM.
®opmyna uymcia coderanuit. TpeyrompHuk [lackams. OmnbITel ¢ OOJBIIMM — YUCIOM
PaBHOBO3MO>KHBIX AJIEMEHTApHBIX COOBITHI. Brlunicienue BeposTHOCTEN B OMBITAX C IPUMEHEHHEM
koMOuHaTopHbIX (opmyn. Ucnbitanus bepuymnu. Ycemex u Heymada. BepositHocTH coObITHIT B
cepuu ucnelTanuii bepunymnu. CinydyaiiHple BETUYUMHBI 3HAKOMCTBO CO CIy4ailHBIMU BEJIMUYMHAMU Ha
IpuMepax KOHEUHBIX JMCKPETHBIX CIy4alHbIX BeIWYMH. PacnpenerneHne BepOsSTHOCTEH.
Matremaruueckoe oxxuganue. CBoiicTBa MaTreMaTuieckoro oxunanus. [lonsrue o 3akoHe 6OIBIINX
yucen. M3mepenue BeposiTHocTed. IIpuMeHeHune 3akoHa OOJBIIMX YHCET B COLMOJIOTHH,

CTpaxOBaHUH, B 3APABOOXPAHCHUHU, oOecrieueHNH O€30IMACHOCTH HACEICHHS B ‘lpe3BBI‘laI>iHBIX

CUTYaLHSIX.
TemaTnueckoe NJIAHMPOBaHME Y4eOHOT0 MAaTEPHAJIA
7 kaacc anredpa
Ne Tema KoanuecTBoO KoanuecTBoO
n/n JacoB KOHTPOJIbHBIX
padoTr
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1 Marematuueckuii  sA3bIK.  MarteMaruueckas 17 1
MO/JIeNb
2 JIuneiinas QpyHKIMA 18 1
3 Cucrembl IByX JIMHEWHBIX YpaBHEHUH C JIByMs 16 1
MIePEeMECHHBIMU
4 CreneHb ¢ HaTypalbHBIM [TOKa3aTEIEM 11 1
5 Onnounensl. Oniepanuu HaJl OJTHOWICHAMHU 11
6 Muorounensl. Oniepanuy HaJl MHOTOUJIEHAMH 19 1
7 Pa3znoxeHne MHOTOUYJICHOB HA MHOXKUTEITH 21 1
8 dynxus y=x 13 1
9 O06o0maroree TOBTOPSHHE 10 1
Hroro 136 7
8 kaacc aaredpa
Ne Tema KoaunuectBo KoianuecTBo
n/n 4acoB KOHTPOJIbHBIX
padoT
1 AnreOpandeckue Qpoou 29 2
2 OyHKIUA Y= JX .Croiictsa KBaJI[paTHOTO KOPHS 25 1
3 k 24 2
Ksangparnunas gpynkmus. OyHkous y= X
4 KBanparHeie ypaBHEHUS 24 1
5 HepaBenctpa 18 1
6 DneMEeHThl CTATUCTUKU U TEOPUU BEPOSTHOCTEN 6
7 [ToBTOpEHME 10 1
Hroro 136 8
9kJacc anredpa
Ne Tema KoanuecrBo KoanuecrBo
n/n 4yacosB KOHTPOJbHBIX
padoTr
1 PannoHanbHbIe HEPABEHCTBA U UX CUCTEMBI 20 1
2 Cucrempl ypaBHEHUI 20 1
3 Yucnosble QyHKIUU 31 3
4 [Iporpeccun 22 1
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OneMeHThl KOMOMHATOPUKH, CTAaTHCTUKU H 23
TEOPUHU BEPOSATHOCTEN

[ToBTOpenue, moaroroBka k OI'D 20
Hroro 136

22




