


PabGouyasi nporpamma
HaumenoBanue yaeOHOTO mpeamera: anreopa
Knacce: 8-9
YpoBeHb 00pa3oBaHUs: OCHOBHOE 001Iee 00pa3oBaHue
Cpox peanu3anuu nporpammsl: 2023/2025 yu.r.
KonunuectBo vacos no nporpamme: 102 4 B rox; B HeAeo 3 4
KommyectBo wacoB no yueOHOMY many: 102 4 B rof; B Hepemo 3 1

Pabouas npozpamvma cocmaejieHa Ha OCHoese.

e 3akona P® «O06 obpazoBanum» (crateu 9, 12,13,23);

o [lopsaka opranu3aiyy ¥ OCYIIECTBICHUS 00pa30BaTEIbHOMN JAEATEILHOCTH TI0 OCHOBHBIM
0011eo0pa3oBaTeNbHBIM POTpaMMaM — 00pa30BaTENBHBIM MPOTpaMMaM HadaIbHOTO
o0mIiero, OCHOBHOTO OOILIEro M cpeAaHero ooémero oOpa3oBaHHs, YIB. IMPUKA30M
Muno6pnayku Poccum ot 30.08.2013 Ne 1015;

o ®denepanbHOTO TOCYJAPCTBEHHOTO 00Pa30BaTENFHOTO CTaHAApTa CPETHEero OOIIero
oOpa3oBaHus, yTB. NprukazoM MuHoOpHayku Poccun ot 17.05.2012 Ne 413;

o [lpukaza Mwunobpuayku Poccum ot 31.12.2015 Nol578 «O BHeceHWH W3MEHEHUH B
(dbenepanbHBIE  TOCYTApPCTBEHHBIH 00pa3oBaTENbHBIA CTaHAAPT CpemHero oOIero
o0pa3oBaHus, YTBEP)KJIEHHBIM NpuUKazoM MHHHUCTEPCTBOM O00pa3oBaHUS M HAyKU
Poccuiickoit ®eaeparuu ot 17 mast 2012 1. No 413»

o KoHuenmuu MmaremaTiu4eckoro oopazoBanus B 3a0alikalbCKOM Kpae
C yuemom:

1) OOIT OO0 MBOY «VYnerosckast COILl» ¢. Yiersl 3a0aiikaabCKOro Kpas

2) deaepa’bHOrO MEpPeUHs YISOHUKOB, YTBEPIKICHHBIX, PEKOMEHIOBAHHBIX (JIOMYIIEHHBIX) K
UCIIOJIHEHUI0O B o0Opa3oBaTelbHOM  Ipoliecce B 00Opa3oBaTEIbHOM  YUPEKICHHH,
pean3yonmx mporpaMmMHoe o0rieoopazoBarenbHoe oOpazoBaHue MpUKa3oM MUHHCTEPCTBA
ob6pazoBanusi PO Ne 345 ot 28.12.2018

3) Vuebnas nurepatypa — ydeOHHMK: 0a30BbIi ypoBeHb/ A.I'.Mep3msk, .A. HomupoBckuii,

B.b.ITononckuit u ap.; nmox pea. B.E.ITogonsckoro. — 8-¢ usa., crep.-M. IlpocBemieHue,
2022.

Pabouyto nporpamMmmy cocraBui: Mo yuuteneil marematuku MbOVY «Ynerosckas COLL»

1. Mlnanupyemble pe3yJIbTAThl

JIuunocmmubwie pezyivmamot 0c60eHUA RPOZPAMMBL

1. Poccuiickas rpaxxJaHCkass HMJACHTUYHOCTb (HanI/IOTI/BM, YBAXKXCHUC K OTC‘IGCTBy,
I/I,Z[GHTI/ICI)I/IKaI_[I/IH ce0s B Ka4y€eCTBEC T'paxJaHruHa POCCI/II/I). Oco3HaHue STHUYECKOU
MNPpUHAJICKHOCTH, 3HAHUC HUCTOPUH, A3bIKA, KYJIBTYpPbl CBOCTO Hapoda, CBOCTO Kpasd.
OCO3HaHHOC, YBAXKUTCIIBHOC U I[O6pOH(eHaTCJIBHOC OTHOIICHUEC K UCTOPUH, KYIIBTYPC, PCIIUTNH,
TpaauluAaM, sA3bIKaM, HCHHOCTAM HApOJ10B Poccun u HapoJ0B MHpa.

2. '0TOBHOCTE U CHOCOOHOCTD 06yqa101u1/1xca K CaMOPAa3BUTHIO U CaMOO6pa30BaHI/IIO Ha OCHOBE
MOTUBAIIUMN K 06y‘-ICHI/IIO N IIO3HAHUIO, T'OTOBHOCTH H CIIOCOOHOCTD OCO3HAHHOMY BBI60py u



MOCTPOCHHIO JAbHEHIIIeH HHANBUIYaJIbHONU TPAEKTOPUN 00pa3oBaHMs Ha Oa3e OPUEHTHUPOBKHU B
Mupe npodeccuii U TPOPECCHOHATBHBIX  MPEANOYTEHHH, C y4eTOM  YCTOHYMBBIX
I103HABATEJIbHBIX HHTEPECOB.

3. Pa3BuToe MoOpajgbHOE CO3HAaHHE M KOMIIETEHTHOCTh B PELICHWHM MOPAJbHBIX MpoOieM Ha

OCHOBE JIMYHOCTHOTO BBIOOpa, (OPMUPOBAHME HPABCTBEHHBIX UYYBCTB M HPABCTBEHHOIO

MOBEJICHHUSI, OCO3HAHHOTO ¥ OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHBIM MOCTYIIKaM.

ChopMUPOBaHHOCTh OTBETCTBEHHOTO OTHOIICHHS K YUCHHIO; YBAKHTEIBHOTO OTHOIICHUS K

TpYyAy, HAIMUUE OIbITa YYacCTUsl B COLMAIBLHO 3HAYUMOM TpyzAe. Oco3HaHUE 3HAUEHUsI CEMbU B

KU3HU YEJOBEKa M OOILIEeCTBA, NPHUHATHE LEHHOCTU CEMEMHON >KU3HH, YBAKUTEIBHOE U

3a00TJINBOE OTHOILIEHUE K YJIEHAM CBOEU CEMBbHU.

4. CdhopMupOBaHHOCTh IIEJIOCTHOTO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY

YPOBHIO Da3BUTHS HayKlh M OOIIECTBEHHON NPAKTHKH, YYHUTHIBAIOLIETO COIHMAJIBHOE,

KYJIbTYPHOE, SI3bIKOBOE, JYXOBHOE MHOT000pa3rue COBPEMEHHOTO MUpa.

5. Oco3HaHHOE, YBaKUTEJIbHOE U J10OpPOKENATEeIbHOE OTHOIIEHHE K JPYroMy 4EJIOBEKY, €ro

MHEHHUIO, MHUPOBO33PEHMIO, KYIbTYpPE, S3bIKY, BEpe, I'PaXJaHCKOW MO3ULIMU. ['OTOBHOCTH U

CIOCOOHOCTh BECTH JTMAJIOT C JPYTUMU JIFOJIbMU U IOCTUTaTh B HEM B3aUMOTIOHUMaHUSI.

6. OCBOEHHOCTh COLIMATIBHBIX HOPM, MPaBUJI MOBEACHHUA, pojieil 1 (GopM COLMATBLHON KU3HU B

rpynmnax 1 cooOmiecTBax. YdacTue B IIKOJIbHOM CAMOYIPAaBJICHUU U OOIIECTBEHHOM KU3HU B

npejenax BO3pacTHbIX KOMIIETEHITUN

7. ChopMHPOBAHHOCTH IIEHHOCTH 3JI0POBOTO M 0€30mMacHOT0 o0pa3a >KU3HU;, WHTEPUOPU3AITUS

IPaBUJ WHAWBUIYAJBHOTO M KOJUIEKTMBHOIO O€30MACHOTO IIOBEJEHUS B 4YpE3BbIYANHBIX

CUTYaLUsAX, YTPOXKAIOIUX KU3HU U 30POBBIO JIIOAEH, IPaBUJ NOBEJCHHUS Ha TPAHCIOPTE U Ha

JOpOrax.

Memanpeomemmnuvle pe3ynbmamuvl 0C60EHUA NPOZPAMMbL

Pecynamuenvie YY/[

1. VYmeHue caMOCTOSITENBHO OINpPENENATh LA OOydeHMsl, CTaBUTh U (OPMYJIUPOBATH HOBBIE
3aJaud B yyeOe U MO3HABaTEJIbHOW JEATENbHOCTH, Pa3BUBaTh MOTUBBI U MHTEPECHl CBOEH
MMO3HABATENBHOM JIeATeTbHOCTH. OOYyJarOIINIICS CMOXKET:

® aHAJU3MPOBATh CYLIECTBYIOIINE U INIAHUPOBATH OyIyle 0Opa3oBaTeIbHbIC PE3yIbTaThl;

® UAEHTU(PHUIHUPOBATH COOCTBEHHBIE MPOOIEMBI U ONPENEIIATh TJIaBHYIO POOIeMy;

® BBIIBUraTh BEPCHM peIIeHUs NpoOiaeMbl, (OPMYJIUPOBATh TMIIOTE3bI, NPEABOCXUIIATH
KOHEUHBIH pe3yJbTar;

® CTaBUTH II€JIb JIEATEIBHOCTH HA OCHOBE ONIPEAEICHHOM NpoOJeMbl U CYLIECTBYIOIIHUX
BO3MOXKHOCTEH;

e (opMmynupoBaTh YydeOHbIE 3aJauyd KakK IIard JOCTW)KEHUS IIOCTABJICHHOM 1€
JESITEIBHOCTH.

2. YMeHHME caMOCTOSITENbHO IUIAHUPOBATh ITyTH JOCTIDKEHUS IeJiei, OCO3HAaHHO BbIOMpPATh
Haubosee »d(pdexkTuBHBIE CcHOCOOBl pemeHus y4eOHBIX M IO3HABaTEIbHBIX —3ajad.
OOyuaromuiicss CMOXeT:

e oOmpeaensaTh HEOOXOauMble NeicTBHEe(s) B COOTBETCTBMM C y4eOHOW M IO3HABaTEIbHOM
3a/la4ei U COCTABIIATH AJITOPUTM MX BBINIOJIHEHHUS,

e 00OCHOBBIBATH W OCYLIECTBIATH BbIOOp Haumbonee 3(P(EeKTUBHBIX CHOCOOOB pELICHUS
y4eOHBIX M NMO3HABATEIbHBIX 33/1ay;

® ONpeAeisITh/HaxOAUTh, B TOM 4YHCIE W3 TMPEUIOKEHHBIX BAapUAHTOB, YCIOBHS JUIA
BBITIOJTHEHUS YUeOHOH U MMO3HAaBaTEIbHOM 3a/1auu;



® BBICTPAMBATh KU3HECHHBIC IJIAaHBI HA KPATKOCPOUHOE OyayIee;

e BBIOMpATH U3 MPEIOKCHHBIX BAPUAHTOB M CAMOCTOSITEIIFHO HCKATh CPEACTBA/PECypPChI IS
pelICHUs 3a/1a49H/I0CTIKCHUS 1ETH;

® COCTaBJIATH IUIAH PEIICHUS TPOOJIEMBI;

® OmpenensaTh MOTCHIMAIbHBIC 3aTPyJHEHUS IPU PEIICHUH y4eOHOM M TO3HABATEIHHOU
3a/1a4u U HAaXOJIUTh CPEJICTBA ISl UX YCTPaHEHUSI.

3. YMeEHHE COOTHOCHUTh CBOHM [CHCTBHUS C IUIAHHPYEMBIMH pe3yJIbTaTaMH, OCYIICCTBIISTH
KOHTpPOJIb CBOEH JEATENIbHOCTH B MPOILECCE NOCTUKEHUS PE3YsbTara, ONPEAesiTh CIOCOOBI
NEUCTBUM B paMKax NPEIJOKEHHBIX YCIOBHM U TpeOOBaHUM, KOPPEKTUPOBATh CBOU
JEHUCTBUSI B COOTBETCTBHH C U3MEHSIOMIECHCS cuTyaluein. OOyJarommiicsi CMOXKET:

® OMmpenensTh COBMECTHO C TIEJaroroM ¢ CBEPCTHUKAMU KPUTEPUU TUIAHHPYEMBIX
pe3ynbTaTOB U KPUTEPHUH OLICHKU CBOEH YUEOHOM NIeATETbHOCTH;

® CHCTEMaTU3MPOBATH KPUTEPUU TIJIAHUPYEMBIX PE3YJIHTATOB U OIIEHKH CBOCH JIEATETbHOCTH;

® OCYIIECTBIISITh CAMOKOHTPOJb CBOEH JEATEILHOCTH B paMKaX MPEJIOKEHHBIX YCIOBUM U
TpeOOBaHUI;

® OIICHWBATh CBOIO JICSITECIBHOCTh, ApryMEHTHPYS MPUYUHBI JOCTHKEHUS WIH OTCYTCTBUS
IJIAaHUPYEMOTO Pe3yibTaTa;

® CBEpATh CBOM JCHCTBUS C IMEIbIO U, TNPH HEOOXOJUMOCTH, HCIPABIATh OIIUOKH
CaMOCTOSITENBHO.

4. YMeHHMe OIIGHHWBATh TPABWJIBHOCTh BBHITIOJIHEHHUS Y4eOHOW 3amaud, COOCTBEHHBIC

BO3MOJKHOCTH e¢ pemieHus. OOyJarommiicss CMOXKET:

® OmpenensITh KPUTEPUH NMPaBUILHOCTH BBINOJIHEHUS y4eOHOM 3a1auu;

® aHaJIM3UPOBATh U OOOCHOBBIBATH MPUMEHEHHE COOTBETCTBYIOILETO MHCTPYMEHTApHsl s
BBITIOJIHEHUS y4eOHOH 3a1a4u;

e CcBOOOJIHO MOJIb30BATHCS BHIPAOOTAHHBIMU KPUTEPHUSIMH OLIEHKU U CAMOOIICHKHU;

® OlEHUBATh MPOAYKT CBOCH IESITENLHOCTH IO 3aJaHHBIM KPUTEPUSM B COOTBETCTBHH C
LEeNbI0 IeATEIbHOCTH;

e (uxcupoBaTh U AaHATM3UPOBATH JTUHAMHUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

5. Bnanenue ocHOBaMU CaMOKOHTPOJIS, CAMOOLIEHKU, MPHUHATUS PEIICHUH U OCYIIECTBICHUS
OCO3HAHHOTO BBIOOpA B y4eOHOU M Mo3HaBaTeIbHOM. OOyJarONIuics CMOXKET:

e Ha0m0IaTh ¥ aHATU3UPOBATh COOCTBEHHYIO YUEOHYIO UM MO3HABATEIIbHYIO JICATEIBHOCTh U
NEeSITeNIbHOCTD IPYTUX 00OYy4YaIoUIUXCs B MPOIIECCe B3aUMOIIPOBEPKU;

® COOTHOCHUTH pealibHbIE U IJIAHUPYEMbIE Pe3YyIbTaThl U JIENaTh BHIBOJIBI;

® [PUHUMATH pEIICHUE B y4eOHON CUTYaIlMM U HECTU 32 HErO OTBETCTBEHHOCTb.

Hlo3nasamenvuvie YY/[

6. YMeHue ompeAensTh TOHATUSA, CO3JaBaTh OOOOIIEHHs, YyCTaHABIMBaTh AaHAJIOTHUH,
KIacCU(PUIIMPOBATh, CAMOCTOSITENILHO  BBIOMpAaTh  OCHOBaHUS U KPUTEpUU  JUIA
KIacCU(pUKAIIMU, YCTAaHABIUBATh MPUYHMHHO-CIEIACTBEHHBIE CBS3H, CTPOUTH JIOTHUYECKOE
paccyxJeHne, yMO3aKIIFOUeHUE U JIeNaTh BEIBOABI. OOy4yaronIuiicss CMOKeET:

e oaOWpaTh CIOBa, COTIOJYMHEHHBIC KIIOUEBOMY CIIOBY, OIpPENEISIIONINE €ro MPH3HAKU U
CBOMCTBA,;

® BBICTPAMBATh JIOTHYECKYIO LEMOYKY, COCTOSIIYI0O U3 KIIOYEBOTO CJIOBA M COMOJYMHEHHBIX
€My CJIOB;



BBIJICIISATH OOIIUI MPU3HAK JBYX MU HECKOJIBKHX MPEAMETOB, WM SBJICHUNU U OOBSICHATH

UX CXOJICTBO;

OOBEAMHSTH MPEAMETHI U SBJICHUS B TPYIIBI 110 OTPEICIICHHBIM MPU3HAKAM, CPAaBHUBATH,

KJIAaCCU(UITUPOBATH U 00001IaTh (PAKTHI U SBICHUS,

BBIJICIISATH SIBJICHUE U3 OOIIEro psifa APYrux sBICHUH;

CTPOHTH PACCYXKACHUE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHUSM M OT YaCTHBIX

SIBIICHUH K OOIIIMM 3aKOHOMEPHOCTSIM;

CTPOHTH PACCY)KJCHHE HAa OCHOBE CPAaBHEHHS IPEIMETOB U SIBJICHUM, BBIACISS IPU STOM

oO1re Npu3HaKy;

M3JIaraTh MOJIy4eHHYIO HH(pOPMAIINIO, HHTEPIIPETUPYS €€ B KOHTEKCTE pelraeMoi 3a1aqm.
YMeHne cosnaBaTh, IPUMEHATh M MPE0OPa30BHIBATE 3HAKW M CHUMBOJIBI, MOJIEIH M CXEMBI
JUIs pellieHns y4eOHbIX U MM03HABaTENbHbBIX 3a/1a4. O0yJaromuiicss CMOXKeT:

0003HaYaTh CHMBOJIOM U 3HAKOM TPEAMET W/ SBIICHHE;

OTIPENIENATH JIOTUYECKHUE CBS3H MEXIY TPeMETaMH H/UITH SBIICHUSIMH, 0003HAYaTh JaHHBIC

JIOTUYECKHUE CBSI3M C TIOMOIIBIO 3HAKOB B CXEME;

co37aBaTh aOCTPAKTHBIN WK pealbHbIN 00pa3 mpeaMeTa U/uiu sIBICHHUS;

CTPOMTH MOJIENTH/CXeMY Ha OCHOBE YCIIOBUH 3aJ]a4M W/WJIH CTI0C00a €€ PEeIIeHHS;

CO3/1aBaTh MOJEIH C BBIJCICHHEM CYIIECTBEHHBIX XapaKTePUCTUK OOBEKTa IS

OTIpe/IeNIeHUsI CTI0cO0a pemeHHs 3aJa4ui B COOTBETCTBHHU C CUTYAIIHEH;

MpeoOpa30BbIBATh MOJIENN C IIENIbIO BBISBICHUS OOIIMX 3aKOHOB, ONMPEACISIONUX JAHHYIO

MpeAMETHYIO 00J1acTh;

MEPEeBOJIUTh  CIOXKHYIO IO  COCTaBy  HMHpOpMauuio U3  TIpaduyeckoro WU

(hopmMann30BaHHOTO (CUMBOJILHOTO) MPECTABIECHUS B TEKCTOBOE, U HA000POT;

CTPOUTH CXEMY, QJITOPUTM JCHCTBUS, HCHPABIATh WIM BOCCTAHABIMBATh HEW3BECTHBIM

paHee alroOpuTM Ha OCHOBE MMEIOIIETOCsS 3HAHUS 00 00BEKTEe, K KOTOPOMY MPUMEHSETCS

QJITOPUTM;

CTPOUTH JI0KA3aTEIbCTBO: MPSIMOE, OT IPOTUBHOTO;

aHAJIM3UPOBATH/PeIIEKCUPOBATh OMBIT Pa3pabOTKU U peanu3alud y4eOHOIro IpOeKTa,

HCCIIeIOBAaHUS Ha OCHOBE IMPEAJIOKEHHON MPOOIEMHOM CUTYyalluy, TOCTABJICHHON IEJIH.
CwmpicnoBoe ureHne. OOyJaromUiCs CMOXKET:

HaXxoOUTh B Tekcre TpeOyemyro wuHPopMalnio (B COOTBETCTBUU C LEISIMH CBOEH

JeSITENILHOCTH);

OpUEHTHPOBAThCS B COJCP)KAHUU TEKCTa, IMOHMUMATh IEJIOCTHBIA CMBICT TEKCTa,

CTPYKTYpUPOBATh TEKCT;

yCTaHABIUBATh B3aMMOCBS3b OMMCAHHBIX B TEKCTE COOBITHIL, ABIIEHUH, IPOLIECCOB;

PE3IOMHUPOBATH IIABHYIO UICIO TEKCTA;

MpeoOpa3oBhIBATH TEKCT, HHTEPIPETUPOBATH TEKCT;

KPUTHUYECKH OIEHUBAThH COJEpKaHUE U (POPMY TEKCTa.

9. Pa3zBuTHe MOTMBalUMU K OBJIAJEHUIO KYyIbTYPOM AKTUBHOTO HCIOJB30BaHUS CIOBaped H
JPYruX NOUCKOBBIX cucTeM. OOyJaromunicss CMOXKET:

ONpCACIIATD HCO6XO,[[I/IMBIC KIIFOUCBLIC ITOMCKOBLIC CJIOBA U 3aITPOCHI;

OCYIICCTBJIATDH B3aHMO/ICHCTBUE C SJICKTPOHHBIMU MOUCKOBBIMH CUCTEMAMU, CIIOBAPSAMU,
(bOpMI/IpOBaTB MHOXCECTBCHHYIO BBI60pKy N3 IIOMCKOBBIX HCTOYHUKOB IJIA 06’BCKTI/IBI/I38.I_II/II/I
PE3YyJIbTATOB ITIOUCKA,



COOTHOCHUTBH IMOJTYYCHHBIE PE3YJIbTAThI IOMCKA CO CBOEH JCSITEIIbHOCTHIO.

Kommynuxamuenvie YY/[

1.

YmMmenue OpPraHru30BbIBATH y‘-IG6HO€ COTPYAHUUYCCTBO MU COBMCCTHYIO [JCATCIBHOCTH C

YUUTCIIEM U CBECPCTHUKAMU, pa60TaTB WHIAUBUAYAJIbHO U B I'PYIIIC: HAXOANUTH O6HI€€ peICHUC U

paspemarb KOH(PIUKTHI Ha OCHOBE COTJIACOBAHUS TIO3UIIUN M y4eTa HHTEPECOB; (POPMYIMPOBATH,

apryMeHTHPOBATh U OTCTauBaTh CBOE MHEHUE. OOyUaIOUIUICs CMOXKET:

OTIPENIETISATh BOBMOXKHBIE POJIM B COBMECTHOM JIEATEILHOCTH;
UTpaTh OMPEACIICHHYIO POJIb B COBMECTHOM JI€ATEILHOCTH;
MPUHUMATDH TO3UIIMIO COOECETHUKA, TIOHUMAs TMO3HIUIO0 JPYroro, pa3jndarh B €ro peyu:
MHEHHE, I0Ka3aTeIbCTBO, (DAKTHI; TUTIOTE3bI, AKCHOMBI,
OTNpeNeNsiTh CBOM JIEHCTBHS W JCUCTBUS TapTHEpPa, KOTOPhIE CHOCOOCTBOBAIU WU
MPENSTCTBOBAIN MPOTYKTUBHOM KOMMYHUKAIINH;
CTPOUTD IMO3UTHBHBIC OTHOIICHUSI B TIpoIiecce yueOHOM U MO3HABATEIBLHOM IeITeIbHOCTH;
KOPPEKTHO M apryMEHTHPOBAHHO OTCTaMBaTh CBOIO TOYKY 3PEHHS, B IUCKYCCHH YMETh
BBIJIBUTATh KOHTPAPTryMEHTHI, Tiepedpa3upoBaTh CBOIO MBICTb;
KPUTUYECKH OTHOCUTBCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM TIPH3HABATh
OomurO0YHOCTh CBOETO MHEHHS (€CJIM OHO TAaKOBO) M KOPPEKTUPOBATH €TO;
npeyiaraTh albTEPHATHBHOE pellieHNe B KOH(DIUKTHON CUTYAIIHH;
BBIJICIISATH OOIIYIO TOUKY 3PEHHSI B TUCKYCCHH;
JIOTOBAapUBaThCcsd O TMpaBWIaX U BOMpocax s OOCYXIEHUS B COOTBETCTBHH C
MOCTABJIEHHOM TIepe]] TPyNIon 3a1a4eil.
YMeHHE OCO3HAHHO HCIMOJb30BATh pEUYEBBIE CPEACTBA B COOTBETCTBUM C 3aJadei
KOMMYHHKAITUH 17151 BEIPAXKEHUS CBOUX YYBCTB, MBICJIEH U MOTPEOHOCTEN /IS TUTAaHUPOBAHUS
U pEeryasiiud  CBOEW JACATEIbHOCTH; BIJIAJICHUE YCTHOW U THUCbMEHHOW PEYbIo,
MOHOJIOTHYECKON KOHTEKCTHOM peubto. OOyJaronIuiics CMOXKET:
OTIPEIEeIIATh 3a]Jauy KOMMYHHUKAIIMU U B COOTBETCTBUU C HEl OTOMPATh peueBbIe CPE/ICTBA;
oTOMpaTh W HCIOJIB30BATh PEUYEBBIE CPEACTBA B NPOIECCE KOMMYHHUKALMU C JIPYTHUMH
JIIOJIbMU (JIMAJIOT B Iape, B Majloi TpyIIe u T. 1.);
MPEJICTaBIsATh B YCTHOW WJIM NHUCbMEHHOW (opme pa3BepHYTHI IJIaH COOCTBEHHOM
JEeSATENbHOCTH;
co0r0AaTh HOPMBI TyOJIIMYHOM pedH, periaMeHT B MOHOJIOTE U TUCKYCCUU B COOTBETCTBHH
C KOMMYHHUKaTUBHOU 3aJa4eii;
MIPUHUMATD PEIICHUE B XOJ€ JUAJIOTa U COTJIACOBBIBATH €TI0 C COOECETHUKOM;
WCIIOJIb30BAThH HeBepOaIbHbIE cpenacTaa W HarJIsIHbIe MaTepuabl,
MO/ITOTOBJICHHBIE/OTOOPAaHHBIE 1101 PYKOBOJCTBOM YUUTEJIS;
JIeNIaTh OLICHOYHBIM BBIBOJI O IOCTH>KEHUH LIEJIH.
dopMupoBaHUE U Pa3BUTHE KOMIIETEHTHOCTH B 00JacTH HCIOJIb30BaHHUS UH(POPMAIIMOHHO-
KOMMYHHKAITMOHHBIX TexHosorui (nanee — UKT). OOyuatomuiics cMOXKeT:
I[eJIeHaNpPaBJIeHHO UCKATh U UCIIOJIb30BaTh HHPOPMAIIMOHHBIE PECypPChl, HEOOXOIUMBIE IS
pelieHns yueOHbIX U MPaKTUYECKHX 3aa4 ¢ moMoIbio cpeacts MKT;
BBIOMpATh, CTPOUTh U HCIOJNB30BAaTh aJCKBATHYI0 HH(POPMAIMOHHYIO MOJENb JUIs
neperayd CBOMX MBICIEH CpPEICTBAMHU €CTECTBEHHBIX M  (OPMAIBHBIX S3BIKOB B
COOTBETCTBHUU C YCIOBUAMH KOMMYHUKAIUU;



® BBIACIATH I/IH(l)OpMaLII/IOHHHﬁ ACIICKT 3aJaa4du, OICpUpoBaTb JaHHBIMH, HWCIOJb30BATh
MO/IENIb PELICHUs 3a/1a4U;
® HCIIOJIb30BaTh KOMIIBIOTCPHBIC  TCXHOJIOTUH  JJId  PCHICHUA I/IH(i)OpMaI_II/IOHHbIX n
KOMMYHHKAITMOHHBIX Y4eOHBIX 3a7a4, B TOM YHCIIC: BBIUMCIICHHE, JOKJIAIOB, pedepaTos,
CO3JIaHUE MIPE3CHTAUN U JIp.;
® HCIIOJIb30BAaTh I/IH(i)OpMaIII/IIO C YUCTOM 3THYCCKHX U IIPABOBBIX HOPM.
IIpeomemmnuie pe3y1vmamol 0C80EHUA NPOZPAMMBbL

BLIHyCKHI/IR HAY4YMTCHd B 7-9 kaaccax (Il.]'lﬂ HCIO0Jb30BAHNSA B NOBCEAHEBHOM KI3HHU U
o0ecrneyeHHus BO3MOKHOCTH YCIIEeurHoro npoaoJiKeHus 06p330BaHHﬂ Ha 0a30BOM ypOBHe)
9J1eMeHTBI TEOPUN MHOKECTB H MaTeMaTH4YeCKOH JIOTUKH

° OnepupoBaTh Ha 0a30BOM YpPOBHE MOHSATHUSMH: MHOXECTBO, J3JIEMEHT
MHO’KECTBA, MOJIMHOXECTBO, PUHAJICKHOCTD;

° 3a7]aBaTh MHOKECTBA NEPEYUCIEHUEM UX PJIEMEHTOB;

° HaxOJIUTh TMepeceueHne, O0O0bEeIWHEHUE, TMOJAMHOXKECTBO B IMPOCTEHIINX
CUTYyalusX;

° OonepupoBaTh Ha 0a30BOM YpPOBHE TMOHATHUSIMH: OTMPEIEICHHE, aKCHOMa,
TeopeMa, JI0Ka3aTesIbCTBO;

° NPUBOJUTH MPUMEPHl W KOHTPOPHUMEPHI [UJII TOATBEPKICHUS CBOUX
BBICKA3BIBAHUIA.

B noBceaHeBHOM KU3HHM ¥ MIPH U3YYEHUH APYTUX MPEIMETOB:
® UCIOJB30BaTh rpaudecKoe MPEACTABICHHE MHOXECTB JIJIsi OTIMCAHUS PeaTbHBIX
MIPOIICCCOB | SIBJICHUH, MPU PEIICHHUH 3a7a49 IPYTUX YIeOHBIX MPEIMETOB.
Yucaa
e OmnepupoBaTh Ha 0a30BOM YPOBHE MOHATHUSMU: HATYPATLHOE YUCIIO, [IEJI0€ YHCIIO,
OOBIKHOBEHHAs1 JIpoOb, JecsATUYHAs JApoOb, CMEIIaHHas JpoOb, paIMOHAIBHOE YHUCIIO,
aprudMeTHUECKUIA KBAaIPaTHBIM KOPEHb;
® CMOJIb30BaTh CBOMCTBAa YMCEJI M TMpaBwia JICUCTBUUA TPU  BBINIOJIHEHUH
BBIYHCIICHUM;
® CHOJIb30BaTh MpU3HAKK JeauMoctd Ha 2, 5, 3, 9, 10 mnpu BBINOJHEHUH
BBIYMCJICHUH W PEIICHUN HECJIOKHBIX 3a/1a4;
®  BBINIOJHATH OKPYTJICHHUE PAIMOHAIBHBIX YKCENI B COOTBETCTBUHU C TIPABUIIAMHU;
® OIICHUBATh 3HAYCHHUE KBAJIPATHOTO KOPHS M3 MOJIOKUTEIIBHOTO IIEJIOTO YHCIIA;
® pacrno3HaBaTh pallMOHAIBHBIC U UPPALIMOHAIBHBIC YHCIIA;
® CpaBHHUBATh YHKCJIA.
B noBcegHeBHOI KU3HM U NPH U3YYEHUH APYTUX MPeIMETOB:
® OIICHUBAThH PE3YyIbTATHI BEIUMCICHHUM TP PEIICHUN MTPAKTHUYECKUX 3a/1a4;
® BBINOJIHATH CPAaBHEHHUE YMCEN B PEAIbHBIX CUTYAIUsX;
® COCTaBJISITh YUCJIOBBIC BBIPAKCHUS MIPH PEIICHUU NMPAKTHYCCKHUX 3a/1a49 U 3a7a4 U3
JIPYrux y4eOHbIX IPEIMETOB.
ToxnecTBeHHbIC TPEOOPa30BaAHUA
e BrINoNHATE HECIOXKHBIE MTPe0Opa3oBaHUs ISl BHIYMCICHUS 3HAYECHUI YHCIOBBIX
BBIPOKEHUH, COJIEp)KAlIUX CTENEeHH C HATypadbHBIM I[IOKa3aTeleM, CTENEeHU C IIeNIbIM
OTpHUIATENILHBIM MOKa3aTeNeM;
® BBHITNIOJHATh HECIOXKHBIE MPeoOpa3oBaHUs LEIbIX BBIPAKEHUH: PaCKPHIBAThH
CKOOKH, MPUBOIUTH MIOJIOOHBIE ClIaraeMsbIe;
® UCMOJIb30BaTh (DOPMYIBI COKPAIIEHHOTO YMHOKEHHS (KBaJpaT CYyMMBI, KBaJpar
Pa3HOCTH, Pa3HOCTh KBAIPATOB) ISl YIIPOIIIEHHUS BEIUMCIICHUI 3HAUYCHUH BBIPAKECHUN;
® BBHITIOJIHATh HECIOXKHBIE MpeoOpa3oBaHusl IPOOHO-TUHEHHBIX BBIPAKEHUNH U
BBIPKEHUH C KBaJIPATHBIMU KOPHSIMH.
B noBceaHeBHOI KU3HM U MPH U3YyYEHUH APYTUX MPEIMETOB:



® TOHMMATh CMBICT 3aITMCH YUCJIa B CTAaHJAaPTHOM BUJIC,
e OIepUpPOBaATH HA 0A30BOM YPOBHE MOHITHEM «CTaHIApTHAS 3allUCh YHCIIA.
YpaBHeHUs] 1 HEPABEHCTBA
e OmnepupoBarh Ha 6a30BOM YpPOBHE MOHATHSIMH: PAaBEHCTBO, YHCIOBOE PABEHCTBO,
ypaBHEHUE, KOPEHb YPaBHEHUS, PEIICHUE YPAaBHEHUS, YHCIOBOE HEPABEHCTBO, HEPABEHCTRBO,
pelIeHre HEPABCHCTBA;
® TIPOBEPSTH CIPABEIITUBOCTh YUCIOBEIX PABEHCTB  HEPABCHCTB;
e pemiaTh JIMHCHHBIC HEPABCHCTBA M HECIOXKHBIC HEPABEHCTBA, CBOJSAIIMECS K
JIMHCHHBIM;
® pemiaTh CHCTEMbI HECIJIOKHBIX JINHEHHBIX YPABHCHHM, HEPABCHCTB;
® TIPOBEPSTH, SIBIICTCS JIM JAHHOE YHCJIO PEIICHUEM YpaBHECHHsI (HEPaBEHCTBA);
e pemiaTh KBaJpaTHBIC YPaBHEHUS 10 POpPMYIie KOPHEH KBAJIPAaTHOTO YPaBHCHUS,
e 1300paXkaTh PEIICHUS HEPABCHCTB U UX CUCTEM HA YHCIIOBOM MPSMOM.
B noBceaHeBHOI KU3HHU ¥ MIPH U3YyYeHUH IPYTUX MPEIMETOB:
® COCTaBIISITh W pellaTh JIMHCHHBIC YPaBHEHUS MPU PEIICHUN 33134, BOSHUKAFOIIHX
B JIPYTUX y4eOHBIX IPEeIMETaX.
D yHKUNHA
e HaxoauTh 3HaYeHUE PYHKIIUHU 10 3a]aHHOMY 3HAYCHHIO apTyMEHTa;
® HAXOJHWTh 3HAYCHUE aPTyMEHTA I10 33JJAaHHOMY 3HAYCHHIO (DYHKIIUU B HECIIOKHBIX
CUTYaITUsIX;
® OMpeAeATh TMOJOKEHUE TOYKH 10 e¢ KOOpJMHATaM, KOOPIAMHATHI TOYKH 1O ee
TTOJIOKCHHIO Ha KOOPJMHATHOH TIIOCKOCTH;
e 10 TpaduKy HaxXOOuUTh OOJIACTH OIpENETICHHs, MHOXKECTBO 3HAYCHUH, HYIH
(GyHKIMHM, TPOMEXKYTKHM 3HAKOTOCTOSHCTBA, NPOMEXKYTKHM BO3pacTaHUs U yObIBaHUS,
HauOoJIbIlIee U HAUMEHBIIIEE 3HAUCHUS (PYHKITHH;
e CcTpouTh rpaduK JUHEHHON (HYHKITNH;
® TIPOBEPSTh, SBIACTCS JH JaHHBIA Tpaduk TpaduromM 3amaHHOW GYHKIUU
(TMHEWHOM, KBaAPaTUYHOM, 0OpaTHON MPOTIOPITMOHAIBHOCTH );
e OmnpeAensaTh NPUOIMKEHHbBIE 3HAUYEHUSI KOOPAUHAT TOYKHU IepecedeHus rpadukoB
GbyHKIIHIH;
e omepupoBaTh Ha 0a30BOM YpOBHE TMOHSTHUAMH:  IOCIIEOBATEIBHOCTb,
apudmernyeckas Iporpeccusi, reoMeTpudeckas mporpeccus;
e pemiarh 3aJayd Ha NPOTPECCHH, B KOTOPHIX OTBET MOKET OBITh MOJy4YeH
HEMOCPEJCTBEHHBIM MOJICUeTOM 0e3 MpuMeHeHHs HOPMYIL.
B noBcegHeBHOIM KU3HM U NP U3YyYEHUH APYTUX MPeIMETOB:
® JCMOJb30BaTh IPaQUKU PEATbHBIX MPOIECCOB U 3aBUCUMOCTEH ISl OTPEIeIICHUs
WX CBOWCTB (HanOOJIbLINE M HAUMEHBIIINE 3HAUCHUS, TPOMEKYTKH BO3pacTaHus U YObIBaHUS,
00J1aCTH MOJIOKUTETBHBIX U OTPULIATENIBHBIX 3HAYEHHUH U T.I1.);
® JCIOJBH30BaTh CBOMCTBA JIMHEHHOW PYHKIMU U ee rpaduk Ipu pelIeHny 3a1ad u3
JIPYrux y4eOHbIX IPEIMETOB.
CraTucTHKA M TEOPHUsi BEePOATHOCTEI
e llmerp mpeacTaBIeHHE O CTATUCTUYECKHX XapaKTEPUCTUKAX, BEPOSTHOCTH
CIIy4aifHOTO COOBITHSI, KOMOMHATOPHBIX 33/1a4ax;
e pemarh MOpocTeiline KOMOMHATOPHBIE 3aJadyd  METOJOM  TPSIMOTO U
OpraHU30BaHHOTO TIepedopa;
® TIPEJCTaBIATH JaHHBIC B BUE TAONUII, AUarpaMM, TpauKoB;
e uuTaTh UHPOPMAIUIO, IPEJCTABICHHYIO B BUAE TaOMUIIBI, JHArPaMMBbI, TpaduKa;
® OMNpeAensiTh OCHOBHBIC CTATHCTUYECKUE XapAKTEPUCTUKU YUCIOBBIX HAOOPOB;
® OIICHHMBATh BEPOSITHOCTH COOBITHUS B MPOCTEHUININX CITyJasiX;
® UMETh MPEACTABICHUE O POJIH 3aKOHA OOJBIINX YHCENl B MACCOBBIX SIBJICHUSX.
B noBceaHeBHOI KU3HM U MPH U3YyYEHUH APYTUX MPEIMETOB:



® OIICHMBATh KOJMYECTBO BO3MOKHBIX BAPUAHTOB METOIOM Tepedopa;
® UMETh NPEJCTABICHUE O POJIM MPAKTUYECKH JIOCTOBEPHBIX U MAJOBEPOSTHBIX
COOBITHIA;
® CpaBHHUBATh OCHOBHBIC CTATUCTHYCCKHE XAPAKTCPUCTHKH, IMOJyYCHHBIC B
MIPOLIeCCe PEIICHHS MPUKIIAHON 3aauu, H3yICHHS PeaTbHOTO SIBIICHUS;
® OIICHMBAaTh BEPOSITHOCTh PEATBHBIX COOBITHA W SBJICHUA B HECJIOKHBIX
CUTYaITUSIX.
TekcToBbBIE 321aUH
e Pemrartk HECIOKHBIC CIOKETHBIC 33J]a4d Pa3HBIX THIIOB HAa BCE apHPMETHUSCKUE
JICUCTBHS,
® CTPOUTH MOJICNb YCIOBHS 3amaud (B BUAC TaOJWIIBI, CXEMBI, PUCYHKA WU
ypaBHEHUs), B KOTOPO JIaHbI 3HAYCHUS JIBYX M3 TPEX B3aUMOCBSI3aHHBIX BEJIIMYUH, C TEIIBIO
TTOUCKA PEIICHHS 3a/1a4H;
® OCYIIECTBJIATH CHOCOO TIOMCKA pEIICHUS 3aJlaud, B KOTOPOM pacCyXKJICHUE
CTPOUTCS OT YCJIOBHSI K TPEOOBAHUIO MM OT TPEOOBAHUS K YCIIOBUIO;
® COCTaBIIATH TUIAH PEIICHUS 3a1a4H;
®  BBIJICIATH 3TAIlbI PEIICHUS 33]1a4H;
® HMHTEPIPETHPOBATh BBIYHCIUTEIBHBIC pe3yJbTaThl B 3ajade, MCCIEAOBATh
MOJTy4CHHOE PeIeHUE 3a/1a4H;
® 3HATh pa3IM4He CKOPOCTEH OOBEKTa B CTOSIYCH BOJE, MPOTHB TEYCHUS U TI0
TEYCHUIO PEKU;
e pemiaTh 3aJaYU Ha HAXOXKJCHHUE YaCTH YKCIIa ¥ YUCIIa TI0 €T0 YacTH,
e pemarth 3a/Jayd  pa3HBIX TUMOB (Ha paboOTy, HA TOKYNKH, Ha JIBHXKEHUE),
CBSI3BIBAIOIIUX TPU BEJIUYUHBI, BBIJIEISTH 3TH BEIUYMHBI U OTHOILICHUS MEXy HUMU;
® HaXOJWTh MPOLEHT OT YKUCIIA, YUCIIO IO MPOILIEHTY OT HEro, HaXOAUTh MPOLEHTHOE
CHIDKEHHE WM MTPOLIEHTHOE MOBBILIEHHE BEIMYUHBI;
® peulaTh HECJIOKHBIEC JIOTHYECKHE 3a/1a4l METOJO0M PACCyXICHHIM.
B noBcegHeBHOIM KU3HM U NP U3YyYEeHUH APYTUX NMPeIMeTOB:
® BBIJIBUraTh TMIIOTE3bl O BO3MOXKHBIX NMPEAETIbHBIX 3HAYCHHUSIX HUCKOMBIX B 3a/1aye
BEJIMYUH (JIeJ1aTh MPUKHUJIKY).
HcTropust MaTeMaTUKH
e OnucelBaTh OTAEIbHBIC BHIJAIOIINECS PE3YJIbTaThl, MOJIYYCHHbBIE B X0/1€ Pa3BUTHUS
MaTeMaTHKU KaK HayKH;
® 3HATh MPUMEPbl MaTEMaTHYECKUX OTKPBITUH M HMX aBTOPOB, B CBSI3U C
OTEUECTBEHHON U BCEMUPHOI UCTOpUEH;
® TIOHHMMAaTh POJIb MaTEMaTUKU B pa3BuTHH Poccum.
MeTtoabsl MaTeMaTHKH
e BpiOuparh MOAXOMANINI W3YUYEHHBI METOJM A pEHIeHUS H3Yy4EHHBIX THUIIOB
MaTeMaTHYeCKUX 3a/1a4;
e [lpuBomuTh mpHUMEpPbl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B OKpYyKaromen
NECTBUTENFHOCTH U TIPOU3BEICHUSX HCKYCCTBA.

BbIIyCKHUK MOJYYHT BO3MOKHOCTH HAy4YuThesi B 7-9 kiaccax st olecmedeHHst
BO3MOKHOCTH YCIHEIIHOIO MNPOJOJIKeHHs1 00pa3oBaHuUsi HAa 0a30BOM H YIJIyOJeHHOM

YPOBHSIX
JIEMEHTBI TEOPHH MHOKECTB 1 MATEMaTHY€eCKOM JIOTUKH
o Onepuposamv  nOHAMUAMU:  OnpedeleHue,  meopemda,  AaKCUoMd,  MHOICECMEO,

xXapakmepucmuKku MHoacecmed, dJ1eMeRm MHoacecmed, nycmoe, KOHe4Hoe U beckoneunoe
MHOIHCecneo, l’lOdMHO.?fCECWlGO, l’lpl/lHClaﬂei)fCHOCmb, BKJlI0OY€eHUe, pAdBEeHCMB0 MHOJHCECME,
L4 M306pCZOfCCZH’Ib MHOJCeCcmea U ONHOULEHUE MHOJHCeCme C NOMOUWIbIO Kpy2o6 9L?Jzepa;



® onpedenamv NPUHAONEIHCHOCHb INEMEHMA MHONICECm8Y, 00beOUHEHUIO U Nepecedenuro
MHOICECMB;
®  3a0a8amb MHONMCECMBO C NOMOWBIO NEPEUUCTIEHUS DIEMEHMO08, CTIOBECHO20 ONUCAHUS,
® Onepupogamv NOHAMUAMU: BbICKA3bIBAHUE, UCMUHHOCMb U JIONICHOCMb BblCKA3bIBAHUS,
ompuyanue 6bICKA3bIBAHUL, ONnepayuu HAo0 BbICKA3bIBAHUAMU: U, UIU, He, YCIOBHbIE
8bICKA3bIGAHUS (UMNIUKAYUL),
®  Ccmpoumb 8bICKA3bIBAHUS, OMPUYAHUS BbICKA3bIGAHUL.
B noBceqHeBHOI KU3HM U MPH U3YyYEHUH APYTUX MPEIMETOB:
® cmpoumbs Yenouku YMO3aKIIOYeHULl Ha OCHOBE UCNOIb308AHUS NPAGUIL JIO2UKU,
®  UCNONB308AMb MHONMCECMBA, ONEPAYUL C MHOMCECTNBAMU, UX pajuyecKoe npeocmasieHue
07151 ONUCAHUSL PEATIbHBIX NPOYECCO8 U ABIEHUL.
Yucaa
e Onepuposamv NOHAMUAMU. MHONMCECMBO HAMYPALLHLIX YUCET, MHONCECME0 UYenblX 4ucell,
MHOXNCECMB0  DAYUOHATIbHBIX — YUCEN, UPPAYUOHATbHOE YUCNO, KBAOPAMHbIL KOPEHb,
MHOXMCECMB0 OeUCMEUMENbHBIX YUCell, 2e0MempUyecKas UHmepnpemayus HamypaibHblX,
YenvlX, payUOHAIbHBIX, OClCMEUMENbHBIX YUCE,
®  NOHUMAMb U OOBACHAMb CMBICT NOZUYUOHHOU 3ANUCU HAMYPATILHO20 YUCIA;
8bLINONIHAMb  BLIYUCIEHUSA, 8 MOM YUcle C UCNONb308AHUEM NPUEMO8 DPAYUOHATbHBIX
B8bIYUCTEHUU,
8bINOIHAMb OKpY2JleHUe PAYUOHAILHBIX YUCe C 3A0aAHHOU MOYHOCMbIO;
CPABHUBAMb PAYUOHATIbHBLE U UPPAYUOHATIbHBLE YUCIA,
npeocmasiims payuoHalIbHOe YUCIO 8 BUOe 0eCAMUYHOU OpoouU
VYNOPAOOUUBAMb YUCIA, 3ANUCAHHbIE 8 8UOE 0ObIKHOBEHHOU U 0eCAMUYHOU OpOoOU;
naxooums HO u HOK uucen u ucnonvzoeamo ux npu pewieHuu 3a0ad.
MOBCeIHEBHOI KM3HU U MPU U3YYeHUH PYrUX NpPeAMeTOB:
NPUMEHAMb NPABUNA NPUOTIUNCEHHBIX BbIYUCTIEHUN NPU PeueHUU NPpaKmuyecKux 3aoad u
peuieHuu 3a0a4 Opy2ux yueOHvlX npeomemos,
®  GLINOJIHAMb CPABHEHUEe pe3yTbMamos GbIYUCIeHUN NPU peuleHUUu NpaKmuyeckux 3aoad, 6
MoM yucie NpUOIUNHCEHHBIX 8bIYUCTEHULL,
® cocmasenamv U OYEHUBAMb HUCLOBblE BbLIPAJCEHUS NPU peuleHuUu NPakmudeckux 3aoay u
3a0ay u3 opy2ux yueOHvix npeomemos;
®  3anuUcLIBAMb U OKPY2IAMb YUCTOBbLE SHAUEHUS. PeAbHbIX BEIUYUH C UCNOIb308AHUEM PAZHBIX
cucmem usmepeHusl.
ToxnecTBeHHbIE Pe0OPA30BAHUSA
o Onepuposamv NOHAMUAMU CMENeHU C HAMYPAIbHbIM NOKA3amejem, CHMeneHu ¢ Yeiblm
ompuyamebHblM NOKA3AmeneM;
®  GLINOIHAMb NPeoOPA308AHUSA UETbIX BLIPANCEHUI. OeliCmeus ¢ OOHOUJIeHAMU (Cl0JiCeHUe,
8bIUUMAHUE, YMHOJMCEeHUe), Oelcmseusi ¢ MHO20UIeHaMu  (CllodceHue, — Gbluumawue,
YMHOJICEHUE),
®  GLINOJIHAMb PA3IONCEHUE MHO2OYIEHO8 HA MHOJMCUMENU OOHUM U3 CNOC00O08: 8blHeCeHUe 3d
CKOOKY, 2pYNNUpo6Ka, UCnoIb308anue Yopmy COKpAUeHH020 YMHONCEHUSA,

.w.....

®  BbLOCIANMb KBAOPAM CYMMbL U PAZHOCU OOHOULEHOS,

®  PACKIAOLIBAMb HA MHONCUMENU KEBAOPAMHBIL  MPEXULeH,

®  GLINOIHAMbL — NPeoOPA30BAHUS.  BLIPANCEHUL,  COOEPHCAWUX — CMENeHu ¢ YeablMu
OMPUYAMETbHLIMU  NOKA3AMENSIMU, Nepexooums Om 3anuci 8 6ude CHeneHu ¢ UYeibiM
OMpuUYaAmenbHbiM NOKA3amesieM K 3anucu 6 euoe opoou;

®  GLINOIHAMb NPeodPA308aHUsi OPOOHO-PAYUOHAILHBIX GbIPANCEHUN: COKpaueHue opobell,
npusederue aneebpauyeckux Opobetl K oOwjemy 3HAMEHAmento, CILONCeHUe, VMHOMNCEeHUe,
OelleHue aneebopaudeckux Opoodet, o3eedeHue aneedpauyeckol Opobu 6 HAMYpPalbHYIO U
Yenyo ompuyamenbHyo Cmenems;

®  GLINOIHAMb NPEOOPAZOBAHUS BBIPANCEHUL, COOEPAHCAUUX KEBAOPAMHbIe KOPHU,



gvl0eNamb  K8aopam CymMmbvl UAU PAZHOCMU OBYYIEHA 8 BbIPANCEHUSAX, COOePAHCAUJUX
K68aopammubvle KOpHU,
8bINOIHAMb NPEOOPAZOBAHUSL BLIPANCEHUU, COOEPAHCAUUX MOOYTb.

B noBceqHEeBHOM KM3HH H IPpH H3YYCHUH NPYI'UX MPEeaAMETOB:

8bINONIHAMb NPE0OPA308aAHUSL U OCUCMEUS C YUCIAMU, 3ANUCAHHBIMU 8 CIAHOAPMHOM 8Ude;
8bLINONIHAMbL NPeobPA308aHUsL AN2eOPAULECKUX BbIPANCEHUN NPU peleHUuu 3a0ad Opyeux
VUeOHbIX NpeoMemos.

YPaBHeHHH U HEPABCHCTBA

.w....

Onepuposamb  nousmusAMu: ypasHeHue, HEpaAGeHCmeEo, KOPeHb YPABHEHUs, peuleHue
HepageHcmea, pagHOCUIbHbIE YPASHEHUsl, 001acmb onpedenienus ypasHenus (HepaseHcmsd,
cucmembvl ypagHeHUll Ul HepAGeHCma);

pewiams TUHEliHble YPABHEHUs U YPAGHEHUs, CB00UMble K JUHEUHbIM C NOMOUWbIO
ModHCOeCmeeHHbIX NPeobpa308aHUl;

peuwiamsb K8aOpammuvle YpaGHeHUs U YPABHEHUs, C800uMble K KBAOPAMHBbIM C NOMOUbIO
ModHCOeCmeeHHbIX NPeobpa308aHUl;

peuiamsb OpoOHO-TUHELHble YPABHEHUSL,

pewams npocmetiuiye uppayUoHaIbHble ypasHenus euoa N f (X - a, \/f (X) B \/g (X) ;

peuiams ypasHeHus 8Uod X"=a ;

peuiams YpagHeHuss CNOCOOOM PA3NONCEHUSI HA MHONMCUMENU U 3AMEHbL NePEMEHHO,
UCNOIbL3086aMb  Memoo UHMEPBANo8 Ol peuleHUuss Yeavlx U OpoOHO-PAYUOHATILHBIX
HepageHcma,

peuiams JuHelHble YPAGHeHUs U Hepa8eHCMed ¢ Napamempamu,

peuiams HeCl0J4CHble K8AOpamHble YPAGHEHUs. C NapamMempom;

peuiams HeCl0J4CHble CUCIeMbl TUHEUHbIX YPAGHEHUL C NapamMempamu;

peuiams HeCl1024CHbLe YPAGHEHUS 8 YelblX YUCTIAX.

NOBCeIHEBHOI KM3HU U MPHU U3YYeHUH PYrUX NpeAMeTOB:

cocmasiims U peulamv JUHeliHble U KeAOpamuvle VPAGHEHUs, YPAGHEHUs, K HUM
C8OOAWUECS, CUCMEMbl TUHEUHbIX VPABHEHUU, HEPABEHCMSE Npu peuleHul 3a0ay Opyeux
VUEOHBIX NPEeOMEMO8,

8bINOIHAMb OYEHKY NPABOON0000Us pe3yIbmamos, NOLyYaAeMblX NPU peuleHul JTUHEHbIX U
K8AOPAMHBIX YPAGHEHUL U CUCHEM JIUHEUHbIX YPAGHEHUll U HepABEeHCME NPU PEUeHUU 3a0ay
Opyeux yueOHblX npeomMemos,

gblOUpamb  COOmMEeMcmaylowue VYPAeHeHUsl, HEPAGEeHCMEd Ul Ux —cucmemvl  OJis
COCMABNEHUSL MAMEMAMUYECKOU MOOeIU 3A0AHHOU PeaibHOl CUMyayuu uiu NPUKIaoHoll
3a0ayvu;

yMemb UHMEPNPemuposams NOJLYYEHHbIL NpU PeuleHUU YPAGHEHUsl, HepPaABeHCmea Uil
cucmemvl pe3yibmam 6 KOHMeKCcme 3a0aHHOU PeaibHOU CUMYAyuy ik NPUKIAOHOU 3a0ayu.

DyHKUUH

Onepupoeams nousmuamu: QYHKYUOHANbHASL 3A8UCUMOCIb, (QYHKYUS, 2padpur @dyHKyuu,
Ccnocobvl 3a0aHus QyHKYUY, apeymenm u 3HaueHue @YHKyuu, o0O1acmev OonpeoeieHus u
MHOJCECB0 3HAYEHUU YHKYuu, HYIU @QYHKYUU, NPOMENCYMKU 3HAKONOCMOAHCMEA,
MOHOMOHHOCMb DYHKYUU, YEeMHOCMb/HeUemHOCMb OYHKYUU,

cmpoums 2paguxu TUHeNHOo, K8AOpamuyHol GYHKyui, oOpamHol nponopyUoOHaiIbHOCMU,

k
y=a+
@yHKyuu suoa: X+b y:VX,Y=3/;,y:|X|;
Ha npumepe K8AOPAMUYHOU (QYHKYUU, UCNOIb308AMb NPeobpaA308anUs epagura GyHKyuu

y=Ff(x) 152 nocmpoenus zpaguros gynxyuii ¥ =2 (kx+b)+c..



COCMasnaims YpaeHeHuss NPAMOL NO 3A0aHHbIM VCIO8UAM: NPOX0Oaujell yepe3 08e MOUuKU C
3A0AHHBIMU KOOPOUHAMAMU, NPOX0Oswell dyepe3 OAHHYI0 MOYKY U NAPALIelbHOU OAHHOU
npAMOU;

ucciedosams QYyHKYUIo no ee 2papuxy;

HAxXo0umov MHOXMCECME0 3HAYEHU, HYIU, NPOMENCYMKU 3HAKONOCMOAHCMBA, MOHOMOHHOCIU
K8AOPAmMu4HoU QyHKYUU,

onepupoeamv — NOHAMUAMU: — NOCIe008AMENbHOCMb,  apupmemuyeckas  npoepeccus,
2eomempuyeckas npoepeccusi;

pewams 3a0a4u Ha apUPMemudecKyo i 2eoMempuieckyIo npocpeccuio.

B noBceqHEeBHOM KM3HH U IPpH H3YYCHUH NPYI'UX NMPEeAMETOB:

UTIOCIPUPOBAMb ¢ NOMOWbLI0 2PAPUKA PeanrbHYI0 3A8UCUMOCTb ULU NPOYecc No Ux
XapakmepucmuKkam,

UCNOIb308AMb CBOUCMBA U ePAPUK KEAOPAMUYHOU PYHKYUU NPU peueHUU 3a0ad U3 Opyeux
VUEOHBIX NPEeOMEemO8.

TekcToBBIE 321291

Pewamv npocmule u cnoscHvle 3a0a4u pazuvix mMunos, a maxdce 3a0adu NOBbIUEHHOU
mpyoHoCmu,

UCNONb308aMb  PA3Hble KpAmKue 3anuci KAk MOOelu MEKCMO8 CLONCHbIX 3a0ay Ois
nOCMpOeHUsl NOUCKOBOLL CXeMbl U peuleHus 3a0ay,

paziudamos Mooeb MeKCma U MoOelb peuleHus 3a0ayu, KOHCmMpyuposams K 0OHOU MOOelu
PeueHUsi HeCTIOAHCHOUL 3a0ayu paztvle MoOeau MmeKCcma 3a0ayul,

3HAMb U NPUMEHAMb 00a Chocoba noucka peutenuss 3a0ay (om mpedosanus K yCio8uro u om
VCI08UsL K Mpebo8anuo),

MOOenUpoB8ams pAaccylcOeHus npu NOUCKe PeulenUs 3a0ay ¢ NOMOubI0 2pagh-cxemol,
8b10€I5IMb IMANbl PeueHUs 3a0a4u U coO0epHCanue Kaxcoo2o Imand,

yMems 8blOUPAMb ONMUMALLHBIU MEMOO peuleHus 3a0adu U 0CO3HABAMb 8blOOP Memood,
PaccmMampusams paziuyHble Memoobl, HAX0OUMb PA3Hble PeuleHUsl 3A0ayU, eCid 603MONCHO,
AHATU3UPOBAMb 3aMPYOHEHUSI NPU PEUEeHUU 3A0aY,

BbINOIHAMb PA3TUYHbIE NPeoOPaA308aHUS NPEONIONCEHHOU 3a0ayl, KOHCMPYUPOBAmsb HOBbLe
3a0a4u U3 OAHHOU, 8 MOM YUcCie 0OpamHvle;

UHMEPNPEMUPOBAMb BbIYUCTUMETbHBIE PE3VIbMAmbl 8 3a0aye, UCCIe008amb NOLYYEHHOE
peweHue 3a0adu;

AHATU3UPOBAMb BCEBOZMOICHBIE CUMYAYUU B3AUMHO20 PACHOJIONCEHUS 08YX 00BLEKMO8 U
UBMEHeHUe UX Xapakmepucmuk Hpu  COBMECMHOM  OBUJNCEHUU (CKOPOCMb,  8pemsl,
paccmosiHue) npu peuwleHulu 3a0a4 Ha O08UdiCeHue 08yx 00beKmo8 KaKk 6 0OHOM, MAaK U 8
NPOMUBONONONCHBIX HANPABTICHUSX,

UCCe0068amMb  BCEBO3MOICHbIE CUMYAyUU NPU peuleHul 3a0ay Ha O8UdICeHUue Nno pekxe,
PAccMampusams pazuvle CUCHEMbl OMcYemda,

peutams pazHooobpasHvle 3a0a4l «Ha 4acmuy,

pewams u 060CHO8bVIBAMb C80€ peuieHuUe 3a0ay (8bl0ensamb MAMeMamuieckKylo 0CHO8Y) Ha
HAXOMHCOEHUe Hacmu YUCId U YUCIA NO €20 YACTU HA OCHO8€ KOHKPEMHO20 CMbICIA OpOOuU;
0CO3HABAMb U OOBACHAMb UOCHMUYHOCMb 3A0aY¥ PA3HLIX MUN0S, CEA3bIBAIOUUX MPU
seuyUnbl (Ha pabomy, Ha NOKYIKU, HA OBUJICEHUE), BblOENMb MU GETUUUHBL U OMHOUEHUSL
MeNHCOY HUMU, NPUMEHAMb UX NPU peuleHul 3a0ai, KOHCmpyuposams coOCmeeHHble 3a0ay
VKA3AHHBIX MUNOG;

611a0emb OCHOBHbIMU MEMOOAMU PEULeHUsL 3A0aY HA CMECU, CNIABbl, KOHYEHMPAayuuL,
pewams 3a0ayu HA NPOYEHmMbl, 6 MOM HUCTe, CIONCHble NPOYEeHmbvl ¢ 0DOCHOBAHUEM,
UCNONbL3Y5 paA3HbLE CNOCOObL,

pewams o2uyeckue 3a0ayu pasHblMu CnOCOOAMU, 8 MOM Yucie, ¢ 08YMs OIOKAMU U C
mpemsi O10KaMu OAHHBIX C NOMOWBIO MAOIUY,



® pewams 3a0auu N0 KOMOUHAMOPUKe U MeopuUU 8epOAMHOCHeEl HA OCHO8E UCNONb308AHUS
UZYYEHHBIX MeMO0008 U 0O0CHOBBIBAMb PeLUeHUe;

® peuwlams HeClodHCHbIE 3A0atU NO MAMEMAMU4ecKol cCmamucmuke;

® 061a0emb OCHOBHLIMU MeMOOaMU peuleHus CIOHCEMHbIX 3a0ay: apugmemudeckui,
aneebpauveckuil, nepedOp 6apUAHMO8, 2eoMempuYecKull, epapuieckuti, NpUMeHsImb UX 6
HOBbIX NO CPABHEHUIO C U3YYEHHbIMU CUMYAYUSIX.

B noBceaHeBHOM KU3HHU ¥ TIPH U3YyYEeHUH IPYTUX MPEIMETOB:

® gbidenAms NpU peuweHuu 3a0aiy XapaKkmepucmuKu paccmampueaemoll 8 3a0ave cumyayuu,
OMIUYHBIE OM PEeanbHbIX (Mme, Om KOMOpblX aOCmpasuposanucs), KOHCMpyupoeams HOGble
cumyayuu ¢ y4emom dMmux Xapakmepucmuk, 8 UYACMHOCMU, NpU peuleHuu 3a0ay Ha
KOHYeHmpayuu, y4umsiéams NIOMHOCIb GeUjeCmad;

® pewamsb U KOHCMPYUPOBAMb 3A0A4U HA OCHOBE DPACCMOMPEHUS PEalbHbIX CUmyayull, 6
KOMOPbIX He mpeOyemcs MOYHbLU bIYUCTUMENbHBLI Pe3VIbman;

® pewams 3a0ayu HA OBUINCEHUE NO PeKe, PACCMAMPUBASL PA3HblE CUCEMbl OMCYema.

CTaTHCTHKA ¥ TeOPHsi BEPOSITHOCTEH

o  Onepuposameb NOHAMUAMU. CMOJOUAMblE U KPY2o8ble OUaAzpammvl, maoauybl OAHHLIX,
cpedHee apughmemuyeckoe, Meouana, Haudoabuiee U HaAuMeHbulee 3HA4eHus 6blOOPKU,
pazmax 8blOOPKU, OUCHEPCUsi U CMAHOAPMHOE OMKIIOHEeHUe, CAVYAUHAS USMEHYUBOCTIb,

® u3sIEKAMb UHDOPMAYUIO, NPEOCABIEHHYIO 8 MADIUYAX, HA OUACPAMMAX, epapurax;

® cocmasisames mabauysl, CMpPOUMsb OUACPAMMYL U SPAPUKU HA OCHOBE OAHHBIX,

® onepuposamv NOHAMUAMU: PAKMOPUAL HYUCTA, NEPECMAHOBKU U COYEMAaHUs, MpPeyeoibHUK
Ilackans,

®  NPUMEHAMb NPABUIO NPOU3EEOEHUS NPU PeLeHUY KOMOUHAMOPHBIX 3a0ay,

® onepupogamv  NOHAMUAMU.  CAYYAUHBIL  ONbIM,  CAVYAUMBIL  8bIOOD,  UCHBIMAHUE,
INeMeHmapHoe Cayyainoe codvimue (UcCxo0), Kiaccuyeckoe onpeoeneHue 6eposimHoOCmu
CYYALHO20 COObIMUS, Onepayul Hao CLYYAUHbLIMU COOLIMUAMU,

® npedcmasiamos UHGOPMAYUIO ¢ NOMOWbIO KPY208 Diinepa;

® pewams 3a0ayu HA BbIYUCIEHUE BEPOSAMHOCMU C NOOCUEMOM KOJIUYeCmed 6apuanmos c
NOMOUbIO KOMOUHAMOPUKU.

B noBcegHeBHOIM KU3HM U NP U3YyYEeHUH APYTUX MPeIMeTOB:

® u381EeKAMb, UHMEPNPEeMUpPO8ams U Npeodpazoevleams UHGOpMayUu, NPeoCcmasienHyio 8
mabauyax, Ha Ouazpammax, 2pagukax, Ompaxcarouiyio CeoUcmea U XapaxKmepucmuxu
PeanbHbIX NPOYECccos U AGNeHUlL;

® onpedenamv CMAMUCMuU4decKue XapaKxmepucmuku 6blOOpOK no maobauyam, Ouazpammam,
epaghuxam, bINOIHAMb CPABHEHUE 8 3ABUCUMOCHIU O Yelu peuleHUsl 3a0ayll;

®  OyeHUBamMb 8ePOSIMHOCHb PEANIbHLIX COOLIMULL U S8EeHULL.

Hcropust maTeMaTuKu

o  Xapaxmepuzosamov 6KIAO 8bLOAIOWUXC MAMEMAMUKOS 8 PA3GUMUE MAMEMAMUKY U UHBIX
HayuHwlx obracmel;

® noHUMAamMb poib Mamemamuru 6 pazeumuu Poccuu.

Metoabl MATEMATHUKH

o Ucnonv3ys uzyueHHvie Memoobl, NPO8OOUMb 00KA3AMENbCHIBO, 8bINOIHAMb ONPOBEPHCEHUE,

® gblOUPaMb U3YUEHHble MemOoObl U UX KOMOUHAYUU O/ peuleHUs MAmemMamudeckux 3a0auy,

®  UCNONBL308AMb MamMeMamuyecKue 3HAHUA 0 ONUCAHUS 3AKOHOMEPHOCMEL 8 OKPYiCaroulel
oeticmeumenbHOCmuy U NPOU38e0eHUsX UCKYCCMBA,

NpUMeHAmMb  npocmeniuiue NpocpaMMHble Ccpeocmea U — INeKMPOHHO-KOMMYHUKAYUOHHbIE

cucmembl NpuU peueHuy Mamemamuyeckux 3a0ady.



2. Conep:xaHue NpOrpaMmbl

7 xiaacc

Ieanbie BbIpameHUs

CreneHp ¢ HaTypaJlbHBIM TIOKa3aTeleM M ee CBOoHcTBa. [IpeoOpa3oBaHMs BBIPAKECHUH,
COJIEpIKalUX CTEIIEHH C HATYpaJbHBIM I10Ka3aTeleM.

OpHowieH, MHOrowieH. JlecTBUSA ¢ OJHOWIEHaMU M MHOTOWIEHaMH (CJIOKEHUE, BHIYMTAHUE,
yMHOKeHue). PopMysbl COKPAIlEHHOTO YMHOYKEHHS: pa3HOCTh KBAJpaToB, KBAJApaT CYMMBbI U
pasHocTu. Pa3nojkeHne MHOroujeHa Ha MHOKUTEIN: BEBIHECEHHE OOLIEr0 MHOXKUTEIS 3a CKOOKH,
2PYNNUPOBKA, NpUMeHeHUue QOpMYN COKpauwjenHo2o ymHodcenus. Keaopamuviii mpexunen,
PasnodxiceHue KeaopamHo20 mpexuieHa Ha MHOMCUMENU.

JInHeiiHOe ypaBHEeHHe U er0 KOPHHU

Pemienne nuHelHbIX ypaBHEHUU. Jlunetinoe ypasuenue ¢ napamempom. Konuuwecmeo xopmeti
JIUHEUH020 ypasHeHus. Peuwienue 1unetinbix ypaguenuu ¢ napamempom.

CucremMbl ypaBHeHH i

VYpaBHEHHE C 1ByMs IEPEMEHHBIMU. JIMHENHOE ypaBHEHUE C ABYMsI IEPEMEHHBIMU. [Ipamas kax
epaguueckas uHmepnpemayus IUHeUH020 YPaeHeHUs ¢ 08YMs NepeMeHHbIMU.

[TonaTHe cucreMsl ypaBHEHH. Penienne cucremMsl ypaBHEHMI.

MeTompl perieHust CUCTeM JIMHEWHBIX YPaBHEHUM C IByMS TIEPEMEHHBIMU: epaghuieckuti Memoo,
Memoo ClodCeHUsl, METO/T TT0ICTAHOBKHU.

Cucmembl TUHEUHbIX YPAGHEHUL C NAPAMEMPOM.

D yHKUUHA

IousiTne GyHKuUn

JlexapTOBbI KOOpAMHATHI HA MJIOCKOCTH. DOpMUPOBAaHKE MPEICTABICHUN O METAPEAMETHOM
MOHSATHUU «KOOPAUHATEI. CriocoObl 3a1anust GYHKITUN: aHATUTHYECKUH, TpaduuecKuii,
tabnuunbld. ['padux pyaknuu. [Ipumepsr pyHKIHH, TOTydaeMbIX B TIPOIIECCE UCCIEA0OBaAHUS
Pa3INYHBIX PEAIBHBIX IPOLIECCOB U PEIICHUS 3a1au.

JluneiiHass pyHKUMS

CpoiicTBa ¥ rpaduk JUHEHHOW (GyHKIMU. YTI0BOW Kod(hdumueHT mnpsmoit. Pacronokenue
rpaduka JUHEHWHONW (PYHKIMH B 3aBHCHMOCTH OT €€ YIJIOBOro KO3(p(HUIIMEHTa M CBOOOIHOTO
wieHa. Haxooicoenue «koaghuyuenmos auHeliHot @GYHKYuu NO  3A0AHHLIM  YCAOGUSIM.
NnpoxXodcoeHue NPAMOoU yepes 08¢ MOUKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXONCOeHUe NPAMOLL
yepe3 OAHHYI0 MOYKY U NAPALIEeNbHOU OAHHOU NPAMOLL.

Penrenne TeKCTOBLIX 32124

3anayu Ha Bce apudmMeTHYeCKHUE el CTBUS

Pernienne TeKCTOBBIX 3amad apuPMETHUYECKUM crocoOoM. Mcnosp3oBaHue TaONUI, CXEM,
YepTekel, IPYrux CPeACTB MPEACTABICHHS JAHHBIX MPH PEIICHUY 3a/Ia4H.

3agaum HA IBUKEeHHUE, PA0OTy M MOKYIKH

AHanmu3 BO3MOXKHBIX CHTYyalldii B3aHMHOTO PAaCIOJIOXKCHHS OOBEKTOB MPH WX JBIKCHHH,
COOTHOIIIEHUSI 00bEMOB BHITIONHSAEMBIX padOT IPU COBMECTHOM padoTe.

3agayu HA YACTH, J0JIH, MPOLEHTHI

Pemenune 3amau Ha HaxoXJA€HHWE YACTH 4YMCIa M 4YMCIa MO ero yacth. PemieHue 3amad Ha
MPOLEHTHI U A0Ju. [IpuMeHenne mponopuuii Ipy pereHu  3a1ay.

Jloruyeckue 3agaum

Pemenue nornveckux 3anau. Peuierue 102uteckux 3a0a4 ¢ noMowsbto epagos, mabauy.
OcHoBHbIE MeTOAbI pelleHHs] TEKCTOBBIX 3aJa4d: apupMeTHUecKul, anreOpandecKui,
nepebop BapwaHTOB. [lepsuunvie npedcmasieHus o Opy2ux Memooax peueHus 3a0ay
(ceomempuueckue u epaguieckue memoosi).



8 kiace

HppanuoHajbHble YHCIA
IlondaTHe wuWppanMOHAIBPHOrO YHciaa. Pacno3HaBaHWe HppalMOHANBHBIX 4Yucell. IIpumepst

JI0Ka3aTeNnbcTB B anredpe. VppalnmoHanbHOCTH dYHCTa \/E . IlpumeHeHne B T'COMETPHH.
CpasHenue uppayuonanvhvlx yucen. Muoscecmeo oeticmeumenbHuIX YUce.

ToxnecTBeHHbIE IPe0OPa30BAHUA

YucaoBbie U OyKBEeHHBIE BbIPAKeHHS

Beipaxxenue ¢ nepemeHHOH. 3HaueHue BblpakeHusa. lloacTaHOBKa BBIPAKEHUH BMECTO
NepEMEHHBIX.

Jlpo0HO-panHoHAIbHbIE BHIPAKEHUS

Crenenp ¢ menbpIM mokaszareneM. [IpeoOpa3zoBanue ApOOHO-TMHEWHBIX BBIPAKEHUI: CIIOKEHHE,
YMHOXEHUE, JeNeHue. Anreeopauveckas opoow. [Jonycmumvie 3HaueHus nepemerHvix 8 OpoOHO-
payuoHanvuwvlx  evipaxcenusx.  Cokpawenue — aneedopauveckux  opooeu.  Ilpusedenue
aneebpauveckux opobei Kk obwemy s3Hamenameno. [eiicmeus ¢ anreebpaudeckumu OpoOAMU:
Cl0JHCceHUe, 8bluUmanue, YMHONCeHUe, OeleHue, 8036e0eHUe 8 CINENeHb.

IIpeobpazosanue vipadicenuti, cOOepHcaUiux 3HaK MoOYJIL.

KBaapaTHbie KOpHU

Apudmernueckuil  KBajpaTHBI KopeHb. IIpeoOpazoBaHue BbIpaKEHUH, COJEpKAIINX
KBaJ[paTHbIE KOPHHU: YMHOXXCHHE, JeJICHHE, BBIHECEHHE MHOXKHTEJS W3-10JI 3HaKa KOPHS,
8HeceHUue MHOMCUMes 0O 3HAK KOPHSL.

YpaBHeHHUsSI U HEPABEHCTBA

PaBencrBa

YucnoBoe paBeHCTBO. CBOICTBA YHUCIIOBBIX PABEHCTB. PABEHCTBO C MEPEMEHHOM.

YpaBHeHus1

Ilpeocmasnenue o pasnocunvnocmu ypasuwenuti. Obracmos onpeoenenuss ypasHeHus (odracmo
00Ny CMUMBIX 3HAYEHUL NePEeMEeHHOLL).

KBanpaTHoe ypaBHeHHe U €r0 KOPHH

KBanparusie ypaBHeHus. Hemosnble KBaapaTHble ypaBHEHMs. [IMCKpUMHMHAHT KBaJpaTHOTO
ypaBHeHUs1. DopMyrna KOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema Buema. Teopema, obpamuas
meopeme Buema. Penienne kBapaTHBIX YpaBHEHHUI: MUCHIOIb30BaHUE (OPMYJIBI ISl HAXOXKICHUS
KOpHEeH, epaguueckutl memoo peuieHus, pa3nodceHue HAa MHOMICUmenu, noobop KopHel ¢
ucnonv3oganuem meopemsvl Buema. Konuuecmseo KopHeli K8aopamuo2o ypasHeHus 8
3aeucumocmu om e2o Oouckpumurnawma. buxeadpammuvie ypasnenus. Ypasnenus, ceooumvie K
JUHeUHbIM U Keaopamubim. Keaopamuule ypasnenus ¢ napamempom.

/lpoGHoO-panHoHa/IbHbIE YPABHEHUSI

Pemenune mnpocteiimux ApoOHO-IMHEHHBIX ypaBHEHUH. Peuwenue OpoOHO-payuoHAIbLHbIX
VpasHeHU.

Memoowl peuwienusi ypagueHull: Memoobl PAGHOCUTbHBIX NPeodpa308aHull, Memoo 3dMeHbl
nepemeHHoU, epaghuueckuii memoo. Hcnonvszosanue ceolicms (yHKyuil npu peuieHuy ypagHeHu.

Ipocmeiiwue uppayuonanvhvie ypasnenus éuoa ./ f (X =a, \/f (X) = \/g (X) :

n
Vpasnenus suoa X = a.Ypasnenus 6 yenvix uuciax.
IHonsitue pyHkuuu
Kycouno 3aoanuvie gpynxyuu.

KBaaparnunas pyHkuus

CaoiicTBa u rpaduk kBagpatuuHoit pyHkuu (napadoina). [locmpoenue epaghuxa keadpamuyHnou
@yukyuu no mouxam. HaxoxxneHue Hynell KBaapaTHUHOW (GYHKIUH, MHOMCECMEA 3HAYEHUl,
NPOMENCYMKOE 3HAKONOCHOSAHCNEA, NPOMEINCYMKOE MOHOMOHHOCHIU.

OOpaTHasi NPONOPUHOHATBHOCTD



CaolicTBa QyHKINHU y = k. l'unepOomna.
X

I'pagpuxu hynkuuil.

I'pagpuxu ynkyuil, y = /x, y=|x-

Pemenne TekcToBbIX 32124

3agaum Ha Bce apuMeTHYecKHe AelicTBUSA

Pemenune TeKkcTOBBIX 3ahay apudmernyeckuM crnocodboM. Hcmonb3oBaHue TaONIUL, CXEM,
4yepTexel, Ipyrux cpeAcTB NMpeACTaBIeHUS JAHHbBIX IIPU PEILIEHUH 3aJauu.

3agaum Ha IBMKeHHe, PA0OTY U NOKYNKH

AHanu3 BO3MOXHBIX CHUTyallUd B3aUMHOIO pAacIoJIOKeHHsT OOBEKTOB NpU HUX JABWKEHUHU,
COOTHOIIEHUSI 00bEMOB BBINIOJHAEMBIX padOT IPU COBMECTHOU paboTe.

3agaum Ha YaCTH, 10JIM, IPOLEHTHI

Pemenune 3agay Ha HaxoXJAE€HHWE YAacTH YHMCIA U 4YUCIa MO ero 4actu. Pemenue 3agay Ha
MPOLEHTHI U oM. [IpumMeHenne nponopuuii Ipy peleHn  3a1ay.

Jlornueckue 3axaumn

Pemenue nornyeckux 3anau. PeuieHue 102Uuteckux 3a0a4 ¢ NomMowsio epagos, mabauy.
OcHoBHbIE MeTOAbI pelleHHs] TEeKCTOBBIX 3aJad: apupMeTHUecKui, anreOpanyecKui,
nepedbop BapuaHTOB. [lepguunble npeocmasieHus o0 Opyeux Memooax peueHus 3a0ay
(ceomempuueckue u epaguyeckue mMemoowl).

9 KJj1acce

HepaBencTBa

UucnoBele HepaBeHcTBAa. (CBOWMCTBA YHMCIOBBIX HEpaBeHCTB. [IpoBepka crpaBemIMBOCTH
HEPaBEHCTB MPH 3aJJaHHBIX 3HAUYCHUSIX [TEPEMEHHDIX.

HepaBenctBo ¢ mepemenHoit. Ctporue W HecTporue HepaBeHCTBA. (Obracmbv onpeodeneHus
HepaseHcmaa (001acmb 0ONYCMUMBIX 3HAYEHUL NePeMEHHOLL).

Peurenne nuHelHbIX HEPABEHCTB.

Keaopamnoe nepasencmeo u ezo pewienus. Pewenue keaopammuvix HepageHCms: UCNOIb308AHUE
ceolicme u epaguxa KeaopamuyHou @OYHKYuu, Memoo UHMEPBAnos. 3anucb peuleHus
K8AOpamHo20 HepaseHCmad.

Pewenue yenvix u 0pobHO-payuoHanbHbIX HEPABEHCNE MemoOOM UHMEPBAILOS.

CucreMbl HEPABEHCTB

CucremMbl HEpaBeHCTB C OJHON TmepeMeHHOW. PerneHuwe cucreM HEpaBEeHCTB C  OJHOM
MEPEeMEHHOMN: JIMHEHHBIX, KeadpamHbulx. V3o00paskeHue peuieHus CHCTEMbl HEpPaBEHCTB Ha
YHCIIOBOM MPSAMOMA. 3aMKch pelieHns CUCTEMbI HEPaBEHCTB.

DyHKUUH

HHonsaTne pyHKUHN

[Tpumeps! QyHKIMH, MOTyYaeMbIX B MPOIECCE UCCICTOBAHUS PA3IUYHBIX peaIbHBIX MPOLIECCOB
U pelieHust 3agad. 3HaueHue ¢GyHkuuu B Touke. CBoicTBa (yHKIMIi: 00NacTh OmpeseneHus,
MHO>X€CTBO 3HAUEHUU, HYIH, TMPOMEKYTKH 3HAKOIMOCTOSHCTBA, YeMHOCHb/HEeUemHOCHb,
MIPOMEXYTKH BO3pacTaHUs U yObIBaHUS, HauOOMbIIee U HaMMEHblee 3HaueHus. ccnenoBanue
(GyHKIUY 10 ee rpaduky.

IIpeocmasnenue 06 acumnmomax.

Henpepvignocmo ¢ynxyuu. Kycouno 3a0annvie hoynxyuu.

KBaapaTnunas pynkuus

CaoiicTBa u rpaduk kBagpatuuHoit pyHkuu (napadoina). Ilocmpoenue epaghuxa keadpamuyHou
@yukyuu no mouxam. HaxoxxneHue Hynell KBaapaTHUHOW (GYHKIUH, MHOMCECMEA 3HAYEeHUl,
NPOMEINCYMKOB 3HAKONOCMOAHCMEA, NPOMEHCYMKOE MOHOMOHHOCMU.

OOpaTHasi NPONOPUHOHATBHOCTD



CaolicTBa QyHKINHU y = k. l'unepOomna.
X

I'pagpuku ¢pynkyuir. [lpeoobpazosanue epaghurxa ynxyuu y = f(X) 011 nocmpoernus epaguxos

@ynryuil 6uda y — af (kx+b)+c -
I'pagpuru gynryuii Y=3+Lv y =~xy=Ux, y=|x

X+b
IMocaenoBaTe IbLHOCTH U MPOrPeccHu
YucnoBass 1OCIENOBATENBHOCTh. [IpUMephl YHCIOBBIX MOCIENIOBATEIBHOCTEH. beckoHedHble
MOCIIEIOBATEIbHOCTH. ApudMeTndyeckas NpOoTpeccusi W €€ CBOicTBa. [ eomerpuueckas
nporpeccus. Popmyna odbwezco uneHa u cymmvl N NEPevbIX UYNeHO8 ApUpMemuyeckou u
2ceomempuueckoll npoepeccuti. Cxooawasncs 2eomempudeckas npocpeccus.
Peunrenne TekcTOBBIX 3a1a4
3agaum Ha Bce apuMeTHUYECKHE TeHCTBUS
Pemenne TeKCTOBBIX 3amad apuMeTHdeckuM crocoOoM. Mcmosip3oBaHue TaOIUI, CXeM,
YepTEKEH, IPYTUX CPEACTB MPEACTABIICHUS JAHHBIX TIPH PEIICHUN 33]Ia4H.
3agauu Ha IBUKEeHHE, PA0OTY U MOKYNKH
AHaM3 BO3MOXHBIX CHTyallHd B3aUMHOTO PACIIOJIOKCHHSI OOBEKTOB TPH WX JBWKCHUH,
COOTHOIIEHUSI 00bEMOB BBITIOJHAEMBIX padOT IPU COBMECTHOM padoTe.
3agauM HA YACTH, 10JIH, IPOLEHTHI
Pemienne 3amad Ha HaxoXKIEHHWE YacTH YHCIa W YHCIAa 1O €ro 4acTd. PemreHwe 3amad Ha
MPOLIEHTHI U J0JH. [I[pUMeHEeHHe TPOTIOPIIUI TIPU PEIICHUH 3a1a4.
Jlornueckue 3axaumn
Pemenue nornyeckux 3anau. PeuieHue 102Uuteckux 3a0a4 ¢ nomowbto epagos, mabauy.
OcHOBHBIE MeETO/bI PpelleHus TEeKCTOBBIX 3a4a4: apudMeTHUeCKHil, anreOpandecKui,
nepebop BapuaHTOB. [lepguunbie npeocmasieHus o0 Opyeux Memooax peueHus 3a0ay
(ceomempuueckue u epaguyeckue mMemoowl).
CraTncTUKa U TeOpHsi BEPOATHOCTEM
Crarucruka
Tabnuunoe u rpaduyeckoe MpeAcTaBICHUE HAHHBIX, CTOJIOYAThle M KPYrOBbIE IUArpamMMbl,
rpaduky, IpUMEHEeHHe JuarpaMm 1 rpauKoB AJIsl ONMCAHUSI 3aBUCHMOCTEH peaibHbIX BEJIHUHH,
u3BieueHue uHbopMauu u3 Tabnui, auarpamm U rpadukoB. OnucaTenbHbIe CTATUCTUYECKUE
MOKa3aTeJIy YHCIOBBIX HAOOpOB: cpenHee apudMmeTuyeckoe, Mmeouana, HauOOIbIIee U
HauMeHbIIIee 3HaueHusl. Mephl pacceuBaHus: pa3Max, Oucnepcus U CmaHoapmHoe OmxloHeHue.
CnyvaitHas UW3MEHYMBOCTb. VI3MEHUMBOCTb TMpU U3MEpeHUsX. Pewarowue npasuna.
3axonomepHOCmU 68 USMEHUUBBIX BETUUUHAX.
Cay4aiinbie coObITHS
CnyyaiiHple ONBITHI  (IKCHEPUMEHTHI), dJEMEHTapHble clydailHble COOBITHUS  (UCXO[BI).
BepostHoctu  snemeHTapHbIXx coObITUi. CoOOBITHA B CIOy4YalHBIX OKCIEPUMEHTaX M
ONaronpusATCTBYIOIINE dJIEMEHTapHbIE COOBITUS. BepoATHOCTH ciydailHBIX COOBITUI. ONBITHI C
PaBHOBO3MOXKHBIMH 3JIEMEHTapHBIMU COObITHSMH. Kilaccuueckne BepOSITHOCTHBIE OIBITHI C
UCIOJIb30BAHUEM MOHET, KyOUKOB. [Ipedcmagnenue codvimuii ¢ nomowwto ouazpamm Jiliepa.
IIpomusononoscuvle codbvimus, obOveouneHue u nepeceuerue codbvimuil. Ilpasuno cnodcenus
sepossimuocmeu. Cnyuatinvitl  6vloop. IIpeocmasnenue sxcnepumenma 6 6ude Oepesa.
Hezasucumvie  cobvimus. Ymnooicenue  eeposmmuocmeti  nezagucumvlx  coObIMULL.
Ilocneoosamenvuvie Hezagucumvle ucnvimanus. llpeacraBneHue o HE3aBUCUMBIX COOBITHSX B
KU3HU.
dnemenmol KOMOUHAMOPUKU
IIpasuno ymuoxcenus, nepecmanosku, ¢axmopuan uucia. Couemanus u YUCIO COYEMAHUI.
@Dopmyna yucia couemanuu. ITpeyeonvnux Ilackans. Onvimbl ¢ OOXLWUM — HUCIOM
PABHOBO3MOJICHBIX  DNIEMEHMAPHLIX  cobbimull. Bvluucienue eepossimuocmell 6 OnblmMax c
npumenenuem KomoOunamopuwvix gopmyn. Hcnweimanua bepuynnu.  Ycenex u  meyoaua.
Beposmnocmu cobvimuii 6 cepuu ucnvimanuil bepnynnu.



Cnyuaitnvie enuuunsl

3nakomcmeo co CAyYAUHLIMU BEIUYUHAMU HA NPUMEPAX KOHEUHLIX OUCKPEMHbIX CIYYAUHbIX
oorcudanue.

genuuun.  Pacnpedenenue  eeposmunocmei. Mamemamuueckoe

mamemamuyecko2o oxcuoanus. Ilonsmue o 3axkone 60nbUUX YUCE]L. HsmepeHue eepOﬂmHocmeﬁ.
prweHeHue 3aKOHA OONbWUX YuUcel 8 coyuonaocuu, cmpaxoeaHuu, 6 36pa600xpaHeHuu,

obecneyenuu 6€30NaACHOCMU HACEICHUSL 8 llp€36’blllaljl-lblx cumyayusix.

3. TemaTnyeckoe MJIaHUPOBaHHE

e Koua-
ypoKa Tema pa3sjaena, ypoka BO
4acoB
PaunoHaJbHbIC BHIPAKEHUS 44 g
1 Parnmonansueie apo6u. IToBTropenue. Llensie 1
BBIPAKEHUS
2 PanmonaneHbie apo6H. [MoBTopenwue. Jluneitnoe | 1
YPaBHEHHUE C OJTHOM NEPEMEHHOM.
3 OCcHOBHOE  CBOHCTBO  palMOHaIbHOW  japobwu. | 1

[ToBropenue. yHkuuu.

Cesoticmea




OcHOBHOE  CBOWCTBO  palMOHAIBHOH  JpoOwu.

4 IToBTOpEHME. DopMyiIbL COKpAILICHHOIO
YMHOKCHUS
OcHOBHOE  CBOMCTBO  palMOHAIBHOM  JIpoOwH.

) [ToBropenue. CucreMbl JIMHEHHBIX ypaBHEHUH C
JIBYMSI TIEPEMEHHBIMU.
CrnosxeHue ¥ BBIYUTAHHUE PallMOHAIBHBIX JpO0Oei ¢

6 OJIMHAKOBBIMU 3HaMeHartensaMu. [loBropenue.
CucremMbl JTUHEMHBIX YPaBHEHUH C IBYMs
MepEMEHHBIMHU.

7 Bxoonaa konmponavnasn padoma.
Ananu3 KOHTpoJIbHOM pabotel. CroxxkeHue U

8 BBIYHUTAHUE PAIMOHATIBHBIX Ip00OE ¢ 0 TMHAKOBBIMU
3HAMEHATEISIMHU.

9 CnoxeHue palMoOHANBHBIX Jpo0ed ¢ pa3HBIMU
3HAMEHATEISIMMU.

10 Boluntanue panuoHanbHBIX JIpoOE€l ¢ pa3sHBIMU
3HAMEHATEISIMMU.

11 CrnoxxeHrne M BBIYMTAHHWE palMOHAIBHBIX JpoOeit
C Pa3HBIMHU 3HAMEHATEIISIMH.
Pemrenne ynpaxknennii no teme: «CloOXeHHE U

12 BBIYMTAHHWE PALMOHAIBHBIX JApoOel C pa3HbBIMU
3HAMEHATEISIMI
Pemrenne 3amau no reme: «CioKeHUE U BBIYUTAHUE

13 palnroHaIbHBIX npoOei C pa3HbIMHU
3HAMEHATEISIMI.
O6o0matomuii ypok mo reme: «OCHOBHOE CBOHCTBO

14 panoHanpHOM apoou. ClokeHue W BBIYUTAHHE
paIrMoHaAIBHBIX APOOE»
Koumponvnaa paboma Nel no meme: «Ocnosnoe

15 ceolicmeo payuonanvhou o0poou. Cnodxicenue u
GbluUmMAHUE PAUUOHATbHBIX Opobeil)

16 AHanu3  KOHTPOJIBHOW  paboThl.  YMHOXKEHHE
paloHaIbHBIX Ipo0eit

17 Jlenenue paiMOHAIBHBIX Ipo0ei

18 YMHOXEHUE U JCJICHUE PAIMOHAIBHBIX IPO0OCi

19 YMHOXKEHHE U JeJIeHHE palMOHAIbHBIX ApoOei.
Bo3BeneHune pannoHalbHOM IpoOu B CTENIEHb

20 TO)I(,Z[GCTBevHHLIe peoOpa3oBaHus PALMOHAIBHBIX
BBIPAKEHUII.

21 Pemenue ynpaxxnenuii no teme: «T0XIAECTBEHHBIE
peoOpa3oBaHMsl PAIlOHATBHBIX BEIPAKEHU.

22 ToxxnecTBeHHbIe MpeoOpa3oBaHUs palOHATBHBIX
BbIpaKEHUN. Pelienue 3anay.

23 [Ipumepsr TOXECTBEHHBIX npeoOpa3oBaHui
palMOHAIbHBIX BBIPAKEHUIL.

24 TO)K,Z[CCTBCVHHLIC npeoOpazoBaHus palHOHAbHBIX
BBIPAKEHUI NIPU PEHICHUU YITPAKHEHUH.

o5 TO)K,Z[CCTBCVHHLIC npeoOpa3oBaHus PAMOHATBHBIX
BBIpKEHUI NIPU PEIICHUH 3a7au.

26 O6o06mammuil  ypok Mo Teme: «YMHOXEHHE H




JIeJIEHUE paluoOHaIbHBIX JpoOeil. ToxkaecTBeHHbIE
peoOpa3oBaHus PATMOHAIBHBIX BBIPAKCHHI

Koumponvnaa  paboma  Ne2 no  meme: |1

27 «YmHuoocenue u oenenue payuoHanIbHLIX Opoodell.
Tooscoecmeennvie npeoopazosanus
PAUUOHATILHBLX GbIPAMNCEHUILY

28 Ananu3 KOHTpoJbHON paboTsl. PaBHOCHIBbHBIE | 1
ypaBHEHUSL.

29 PannonasibHble ypaBHEHHUSI. 1

30 PaBHOCWIBHBIE YpaBHEHHUS Paunonanpueie | 1
YpaBHCHHSI.

31 CrerneHb C 1eJIbIM OTPUIIATEITLHBIM MOKa3aTeIIeM. 1

30 HaxoxneHne 3Ha4YeHHs BBIpaXeHHs, coneprkamiero | 1
CTETICHb C IEJIBIM OTPHIATEIHLHBIM MTOKA3aTeIeM

33 CranmapTHBINA BUJ 9HCTIA 1

34 CrangapTHelii  BuA  yMcna nOpu  pemeHud | 1
VIpaXHESHUH.

35 OcHoBHOE CBOMCTBO CTEIECHU cuensMm | 1
MTOKa3aTeJIeM.

36 CBOJCTBA CTEIEHU C LEJIBIM ITOKA3aTEIEM. 1

37 [IpeoGpa3zoBanue BBIpaXEHU, conepkanumx | 1
CTETICHH C IEJIBIM MOKa3aTeIeM

38 Pemrenye 3a1a4 ¢ IOMOIIBIO CBOMCTB CTEEHU 1
C IIeJIBIM TTOKa3aTesieM.

39 OO6partHasi TPOMOPIHOHATIEHOCTb. 1

40 OyHKIUA y=K/X, €€ CBOWCTBA U rpaduK. 1

41 Konmponsnas paboma 3a nepeoe nonyzooue. 1

42 r paq)nqecmilﬁ METO/] pelieHus ypaBHeHUH ¢ omqHoit | 1
MIepeMEeHHON
O6oOmatromuii ypok 1o Tteme: «Pamumonanbnbie | 1

43 ypaBHeHus. CTemneHb C LEJIbIM OTpPULIATEIbHBIM
nokasarenem. Oynkius y = k/x u e€ rpadux»
KBaaparnble kopHu. /JlelicTBUTEIbHbIE YN CJIA 25 4.

45 Ananu3 KoOHTposibHOW paboThl. KBagparuunas | 1
GbyHKIHS.

46 Dynkius Y = X2, eé cBoiicTBa U rpaduk. 1

47 [ocrpoenue rpaduka GpyHkuun y = X°, Bpraucienue | 1
BEPIIMHBI TapabOJIbL.

48 KBa,Z[paTHLIve KOPHH. Apudmernueckuii | 1
KBaJIpaTHBIA KOPEHb.

49 Brrunicnenue 3HaueHus BeIpaXeHHs, cojepkariero | 1
apudmeTnyecKkue KBaJpaTHbIe KOPHU

50 Pemienue ypaBHeHuit Buja x2=a Vx =a. 1

51 MHOXECTBO U €r0 AJIEMEHTHI. 1

52 Pemenne ympaxuenuii mo teme: «MHoxkecTBO H | 1
€r0 DIIEMEHTBIY.

53 ITonMHOXECTBO. 1

54 [ToagmHuoxecTBo. Onepanvy HaJy MHOKECTBaMHU 1

55 UucnoBbie MHOKECTBA 1

56 YucnaoBble MHOXKECTBA IIPU PEIICHUH yrpakHeHu. | 1




o7 CBoiicTBa apu(METHUECKOTO KBaJJPATHOTO KOPHSI. 1

58 Pemrenne YIPa)KHEHUM: «CsoiictBa | 1
apu(METHYECKOTO KBAJPATHOTO KOPHSI.

59 CaoiicTBa apudmMeTH4ecKoro KpaapaTHOro KopHs | 1
MIPH PEIICHNN 3a/1a4.

60 [Tpumenenne CBOMCTB apudmernueckoro | 1
KBaJ[PaTHOTO KOPHSI.

61 BrlHECEeHNE MHOKUTENSA U3-110]] 3HAKA KOPHS. 1

62 BHeceHne MHOKUTEIS 110J] 3HAK KOPHS. 1

63 ToxnecTBeHHble npeoOpa3oBaHUs  BbIpaxkeHud, | 1
CoJIepKaIiX KBaJpaTHbIE KOPHH.

64 OcBoboxeHrne apodbu OT HppanvoHAIBHOCTH B | 1
3HAMEHaTee.

65 [IpeoGpa3oBanue BBIpaKEHU, cozepkanux | 1
apudMeTHIECKIe KBaIpaTHbIe KOPHHU.

66 OyHKIHUS Y = X eé rpaduk. 1

67 CaoiicTBa QyHKIUA Y = Jx. 1

68 O6o6maromuit  ypok mo Teme: «KBagpatHbie | 1
KOPHI

69 Koumponvnaa paboma Ne 4 no meme: |1
«Keaopammnuvie kopnuy
KBaapaTHbie ypaBHeHHUs 26 u.

70 AHamu3  KOHTpoJibHOM  pabGotel.  Ksamparasie | 1
ypaBHEHUSI.

71 Pemrenne HeMOMHBIX KBaIpAaTHBIX YpaBHEHUH 1

79 KBanpaTtHbie YpaBHEHHUS. Pemenne ©Hemomueix | 1
KBa/IPAaTHBIX YPaBHEHHM

73 JIucKpUMHUHAHT. 1

74 dopmyra KOpHEH KBaJIpaTHOTO YPaBHEHUS 1

75 Borunicnenue xopHeilt KBajpaTHOro ypaBHeHus 1o | 1
dhopmyie.

76 @dopmyna  KoOpHEH  KBagpaTHOTO  ypaBHeHwus. | 1
Pemenue 3amgau.

7 Teopema Buera. 1

78 Teopema, oOpaTHas Teopeme Buera 1

79 O6o6maromuii  ypok 1o Teme: «KBagpatueie | 1
ypaBHeHus. Teopema Buera»

80 Konumponvnasa paboma Ne 5 no meme: 1
«Keaopammnute ypasnenus. Teopema Buemay

81 AHaJ'II/IS KOHTpOJbHOW  pabotel. KBampathsriii | 1
TpEXUIEH

82 Paznoxenue KBaJIpaTHOTO TpéxuieHa Ha | 1
MHOYXHTEIN

83 [IpumeHeHue paznoxeHus KBaapaTHOro TpéxuieHa | 1
Ha MHOYKUTEJH MIPH PEIICHUH 3324

84 Pemenune ypaBHeHM, CBOISIIMXCS K KBagpaTHbM | 1
ypaBHEHUSIM

85 EI/IKBaupaTHvoe ypaBHEHHE,  METOJl  3aMeHsl | 1
NepeMEeHHOM

86 Perienne OMKBapaTHBIX YPaBHEHHI. 1




Meton 3aMeHbl NIEPEMEHHON MpU  pELIEHUU

87 OMKBaJIpaTHBIX YPaBHEHH.
88 Pemienne ypaBHeHM, CBOASIIUXCS K KBaapaTHbiM | 1

ypaBHeHUsIM. PellleHne ynpaxHeHU!
89 PammonanbHbie YPaBHEHMA KaK MaTeMaTHYECKHE 1

MOJIEJIH PEATbHBIX CUTYallui
90 Pemienne TekCTOBBIX 3a7a4 HA ABUKEHHUE II0 BOJE 1
91 Pemenne TekcToBbIX 3a7ja4 Ha paboTy 1
92 Pemenne  TeKCTOBBIX _sajai ¢ MOMOMIBIO 1

panMoHATBHBIX YPaBHEHHUN
93 MareMaTHueCKie MOJEIH PEaTbHBIX CUTYaIui 1
94 0O6061enue no teme: «KBagpaTHbie ypaBHEHUS 1
95 Koumponvnaa paboma Ne 6 no meme: |1

«Keaopammnulit mpéxuneny

IToBTOpEHUE 7 4.
9% [ToBTOpEHME 1o TeME: «Panunonanpneie | 1

BBIPKCHUSD)
97 [ToBTOpenue no teme: «KBagpaTHbIE KOPHUY. 1
98 Hmozoeas konmponvnas paboma. 1
99 Ananus KOHTPOJIBHOU paboThL. Pemenue | 1

yrnpaxxHeHUH 3a Kypc anredpsl 8 Kiacca.
100 [ToBTOpenue mo teme: «KBagpaTHbIe YypaBHEHHS. 1
101 Pemenne npakTrko — OpHEHTHPOBAHHBIX 3a/1a4. 1
102 O6o0maromuii ypok 3a Kypc anreopsl 8 kimacca 1

9 kiace
Ne n/n Tema Konuz.
yacoe
1-3 [ToBTOpEenue Kypca 8 kiacca 3
4 BxoaHo# KOHTPOJIB 1
TI'naea 1. Hepasencmea (19 u.)

5. YucnoBbie HEpaBEHCTBA 2
6.
7. OCHOBHBIE CBOMCTBA YMCIOBBIX HEPABEHCTB 2
8.
9. CrnoxeHne 1 yMHOKEHUE YHCIIOBBIX HepaBeHCTB. OLleHUBaHNE 3
10. 3HAUEHUS BBIPAKCHMUSL.
11.
12. HepaseHncTBa ¢ 01HOM EpEMEHHON. 1
13. Pelrenne MMHENHBIX HEPABEHCTB C OJHOM IepeMeHHoN. Huco- 4
14. BbI€ IIPOMEXKYTKH.
15.

16.




17. Cucrembl TUHENHBIX HEPABEHCTB C OJHON IIEPEMEHHOM. 3
18.
19.
20. [ToBTOopenue no teme: «HepaBeHcTBa» 1
21. Konmponvnas paboma Ne 1 1
22, Ananu3 KOHTpoJIbHOU paboTel. PaboTta Has omnbkamu. 1
23. [IpoekTHast e TEIbHOCTb. 1
TI'naea 2. Keaopamuunasn pynxyusn (31 u.)
24, [ToBTOpEHUE U pacHIpeHne CBEACHUN O QYHKIIHH. 3
25.
26.
27. CoiicTBa (hyHKIINH. 3
28.
29.
30. [Moctpoenue rpaduka dpyHkimu Yy = Kf (X). 2
31.
32. [Moctpoenue rpadukos Gyukumit y =f (X) +buy =1 (x + a). 4
33.
34.
35.
36. Ksanparuunas ¢pynkmus, e€ rpaduk u cBOHCTBA. 4
37.
38.
39.
40. [ToBTOpenue no teme: «Dynkiusa. KBagparnunas Gysakmms, eé 1
rpaduK U CBOWCTBA».
41. Konmponvnas paboma No 2 1
42. AHanu3 KOHTPOJIBHOM paboThl. PaboTa Han ommbOkamu. (pe3eps) 1
43, [IpoexTHas NeATETLHOCTD. 1
44, Pemenne kBagpaTHBIX HEPABEHCTB. 4
45,
46.
47.
48. Cucrembl ypaBHEHHUH C IBYMS IIEPEMECHHBIMH. 4
49,
50.
51.
52. [ToBTOpeHue mo Teme: «PelieHue KBaJipaTHbIX HEPABCHCTB. 1
CucteMbl ypaBHEHHH ¢ ABYMsI IEPEMEHHBIMHU .
53. Koumponvnas paboma Ne 3 1
54. Ananu3 KOHTpoJIbHOHM paboThl. PaboTa Haj ommbkamu. (pe3epBn) 1
I'nasa 3. dnemenmut npuknaonou mamemamuxu (20 u.)
55. Maremarnueckoe MOJEIUPOBAHUE 2
56.
S57. [IpoueHTHBIE pacU€ThI 3
58.
59.
60. AGco0THAs M OTHOCHUTEJbHAS OTPEIIHOCTH 2
61.
62. OcHOBHBIE TpaBUIIa KOMOUHATOPUKU 3

63.




64.

65. YactoTa 1 BEpOSITHOCTh CIIy4ailHOTO COOBITHS 2

66.

67. Kiaccuueckoe omnpeienenne BEposiTHOCTH 2

68.

69. HavanbsHbie cBeIeHUS O CTATUCTHKE 2

70.

71. [loBTOpEeHue no Teme: « AIEMEHTHl NPUKIIATHON MAaTEMaTUKN» 1

72. Konmponvnas paboma Ne 4 1

73. AHanu3 KOHTPOJIBbHOM paboThl. PaboTa Han omnOkaMu. 1

74. [IpoexTHas 1eATEeIbHOCTb. 1

TI'naea 4. Yucnoswvie nocnedosamenvrocmu (19 u.)

75. YucnoBsie MOCiIe10BaTEILHOCTH 2

76.

77. ApupmeTrueckas mporpeccust 3

78.

79.

80. CymMma N nepBbIX WIEHOB apu(pMETHUUECKOM mporpeccun 3

81.

82.

83. I'eomeTpudeckas mporpeccust 3

84.

85.

86. CymMa N epBbIX WICHOB T€OMETPHIECKON MPOTPECCUH 3

87.

88.

89. CymMa GeCKOHEUHOH T€OMETPUUYECKOH MPOTPECCHU, Y KOTOPOM 2

90. MO/TyJTh 3HAMEHATEJsI MEHBIIIE 1.

91. IToBTOpenue no teme: «YucaoBbIE MOCIEI0BATEIHHOCTHY 1

92. Konmponvnas paboma Ne 5 1

93. AHanu3 KOHTPOJIBHOM paboThl. PaboTa Ha omuOKkaMu. 1
Iloemopenue u cucmemamuzayus yueonozo mamepuana (5 4.)

94, [ToBTOpEHME U cHUCTEeMaTH3alUs Y9eOHOTO MaTepuraa 3a Kypc 3

95. anreOpsl 9 kIacca

96.

97. Hroropas koHTpoJIbHAs paboTa 1

98. AHanu3 KOHTPOJIBHOM paboThl. PaboTa Ha omubOKkaMu. 1

99. BIIP 2

100.

101. PIIP 2

102.

Tembl IPOEKTOB:

oakrwdpE

Beiaromyecs: poccuiickue MaTeMaTHKH

Cummerpus B anredpe

Cucrembl JIMHEHHBIX HEPABEHCTB U PEIICHHE SKOHOMHYECKUX 33712
Ot TaifHONIMCH K KpHIITOTpadun

D¢ peKTUBHBIE METOIBI I0KA3aTEILCTBA HEPABCHCTB

Hennslie 1pobu




7. T'eomerpuyeckasi BEpOSITHOCTb

8. ®opmyIa BKIIFOUECHUIO U UCKITIOYCHUN

9. Aunrebpanyeckue ypaBHEHHS BBICIINX CTETICHEH
10. AnreOpa BbICKa3bIBaHUI



	1. Планируемые результаты
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	Предметные результаты освоения программы
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	3. Тематическое планирование
	9 класс (1)

