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PaGouyas nporpamMMa no MaTeMaTHukKe
5-9 kiaacceel

Henn o0yuenus:
o OBJIQJICHHE CHUCTEMOW MaTeMaTHYeCKHX 3HaHWM M YMEHUH, HEOOXOAMMBIX IJsi NPUMEHEHHUS B MPAKTUYECKOU



JEATeTLHOCTH, M3YUYCHUSI CMEXKHBIX TUCIUIUIMH, TTPOIOJDKEHHSI 00pa30BaHus;

e HHTEJUICKTYAJIbHOE pa3BUTHE, (POPMHUPOBAHUE KAYECTB JTUYHOCTH, HEOOXOIMMBIX YENIOBEKY JJIsi TOJHOIICHHOU
JKU3HH B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIX MAaTEMaTHYECKON NEATEILHOCTH: ICHOCTH U TOYHOCTH MBICIIH,
KPUTUYHOCTH MBIIIJICHUS], WHTYULHWH, JIOTHYECKOIO MBIIUICHUS, 3JIEMEHTOB QJITOPUTMHUYECKON KYJIBTYpHI,
MIPOCTPAHCTBEHHBIX MPEICTABIECHU, CIOCOOHOCTH K ITPEOIOJICHUIO TPYAHOCTEH;

o (opmupoBaHUE MpEACTABICHUN 00 HIEAX U METOJaX MAaTEMATHKH KaK YHHUBEPCATHHOTO sI3bIKA HAYKH M TEXHHKH,
CpEICTBA MOJICIUPOBAHUS SABJICHUN U MPOLIECCOB;

e BOCIUTAaHUE KYJIBTYPbl JUYHOCTH, OTHOIIEHHS K MaTEMAaTHKE KaK K 4YacTh OOIIEYEIOBEYECKOW KYIbTYpHI,
dbopMHUpOBaHKHE TOHUMAHMS 3HAYUMOCTH MaTEMaTUKH ISl HAyYHO-TEXHHYECKOTO Mporpecca.
3agauu o0yueHus:

e TIPHOOpETCHHE MAaTEMAaTHYCCKUX 3HAHUA U YMEHU;

e OBJaJIcHHE 000OMEHHBIMU CTIOCOOAMH MBICIUTEIBHON, TBOPUYESCKON JACSITEITLHOCTH;

e OCBOCHHME KOMIIETEHIMI: y4eOHO-TIO3HABATENbHOM, KOMMYHHMKAaTHUBHOMW, peQIEKCUBHOM, JHMYHOCTHOTO
camMopa3BHTHS, HH(HOPMAITMOHHO-TEXHOJIOTUYECKOM, IEHHOCTHO-CMBICIIOBOM.

[Ipenmer «MaTemaTHKa» BXOAUT B IPEeIMETHYIO 001acTh «MaTtemaruka u nHQOpMATHUKAY.
CornacHo nmpuMepHOMY y4eOHOMY IJIaHy OCHOBHOTO 00miero ooOpa3zoBaHusi Ha npeamer «MaTemMaTHKa» OTBEIECHO
5 yacoB B Hegemo (175 4. sron BV — VI knaccax u 170 4. B rog B IX kimacce)

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O IIPEIMETA «MATEMATHUKA»

JInyHOCTHBIE pe3yJIbTaThl

1. Poccuiickas rpaxaaHckas WISHTUYHOCTH (MATPUOTU3M, yBakeHHe K OTedecTBy, K HPOIUIOMY U HACTOSILIEMY
MHOTOHAIIMOHAJFHOTO Haponaa Poccuu, YyBCTBO OTBETCTBEHHOCTHM W jojra mepen PoauHoii, umneHTHuUKanus ceds B
KadyecTBe rpakaannHa Poccun, oco3HaHMe U OIIYIIEHUE JUYHOCTHON COMPUYACTHOCTH Cy/IbOE POCCUIICKOTO HApoIa).

2. T'OTOBHOCTh M CIIOCOOHOCTH OOYYAIONIMXCS K CaMOPa3BUTHUIO M CaMOOOpA30BaHWIO Ha OCHOBE MOTHBAIMH K
00y4YEeHHIO U NMO3HAHUIO; TOTOBHOCTh U CIIOCOOHOCTH OCO3HAHHOMY BBIOOPY U MOCTPOSHHIO JalbHENIIeH HHANBUAYaIbHON
TpPaeKTOpUU 00pa3oBaHUs HA 0a3e OPHUEHTHUPOBKU B MHUpPE Npodeccuil U MpoecCHOHATBHBIX MPEANOUTEHHA, C yIETOM
YCTOMYUBBIX MO3HABATEIbHBIX HHTEPECOB.

3. Pa3BuToe MopaibHOE CO3HAHHWE U KOMIIETEHTHOCTh B PEIICHUH MOPAJIBHBIX MPOOJIEM Ha OCHOBE JIMYHOCTHOTO
BbIOOpa, (hOPMUPOBAHHE HPABCTBEHHBIX YYBCTB M HPABCTBEHHOI'O MOBEJICHUS, OCO3HAHHOTO U OTBETCTBEHHOT'O OTHOILICHUS
K COOCTBEHHBIM IMOCTYIIKaM. C(i)OpMI/IpOBaHHOCTI) OTBCTCTBCHHOI'O OTHOIICHUA K YYCHUIO; YBAXUTCIBHOI'O OTHOLICHUA K

TpyAay.



4. ChopMHpOBaHHOCTH IIEJIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH
U OOIIECTBEHHOW WPAKTHKH, YYHTHIBAIONIETO COLMAIbHOE, KYIBTYpPHOE, S3bIKOBOE, JIyXOBHOE MHOT000pasue
COBPEMEHHOT0 MHpA.

5. Oco3HaHHOE, YBaOXHUTEILHOC M JOOpOKENIATeNbHOE OTHOIIEHHWE K JIPYrOMYy YeENOBEKY, €ro MHCHHIO,
MHPOBO33PEHHUIO, KYJIBTYpPE, SA3BIKY, BEPE, IPaXKTaHCKOM MO3UIMH. | OTOBHOCTh M CIIOCOOHOCTH BECTH JTUAJIOT C JPYTHMHU
JJFOABMU U JOCTHUTAaTh B HEM B3aNWMOIIOHUMAHUS.

6. OCBOGHHOCTh COITMAIBHBIX HOPM, IPaBWJI IOBEICHUSA, pojiecd W (OpPM COLMAIBHOW >KM3HH B TPYIIAX H
COOOIIECTBAX.

7. ChopMHPOBAHHOCTD IIEHHOCTH 3JJ0POBOTO U OE€30MaCHOT0 00pa3a KU3HHU.

MeTtanpeamMeTHble pe3yJibTaThl

MertanpeameTHble  pe3yiabTaThl, BKIOYAlOT OCBOEHHBIE OOYYaIOIIUMUCS MEXIPEIMETHbIE IOHATUS U
YHHUBEpCaIbHbIEC yueOHbIE 1eHCTBUA (PEryIATUBHBIE, I03HABATEIIbHBIE, KOMMYHHUKAaTHBHbIE).

Me:xnpeamMeTrHble NOHATHS

* CUCTEMAaTH3UpPOBaTh, COINOCTaBIATh, AaHAJIM3UPOBaTh, O000OIIATP M HHTEPHPETHPOBATH HHPOPMALHUIO,
COJIEpIKallyOCs B TOTOBBIX HH(OPMALMOHHBIX 00BEKTAX;

* BBJICJISITH [VIABHYIO U M30BITOYHYIO MH(OPMALUIO, BHINOJIHATh CMBICIOBOE CBEPTHIBAHUE BBIJCIECHHBIX (DAKTOB,
MBICJICH; TPEACTaBIATh MHPOPMALMIO B CXKATOH cJoBecHOW ¢opme (B BHIE IJIaHA WJIM TE3MCOB) W B HATJISIHO-
CUMBOJIMUYECKON (popme (B BUAe TabuuL, rpauuecKuX CXeM U Juarpamm, KapT MOHATUNH — KOHLENTYAJIbHBIX JUarpamMu,
OTOPHBIX KOHCIIEKTOB);

* 3aI0JIHATH U JOMOJHATH TaOJIMIIbI, CXEMBI, AUArPAMMBbl, TEKCTHI.

PeryasituBubie YY /|

1. YMmeHMe caMOCTOSTEIBHO ONPEENATh eI 00y4eHUs, CTaBUTh U (OPMYJIMPOBATh HOBBIE 33/1a4H B
yue0e U T[03HABATEIbHOW JEATEIbHOCTH, pPAa3BUBAaTh MOTHUBbI M HWHTEPEChl CBOEW IMO3HABATEIbHOU
nestenbHOCTH. OOyUarommics CMOXKET:

o AHAIM3UPOBATH CYIIECTBYIOLIUE U MJIAHUPOBATh Oynymire o0pa3oBaTelIbHbIE PE3YJIbTATHI;

. UAEHTU(PUIIMPOBATH COOCTBEHHBIE MPOOJIEMBI U ONPENEIATh IIaBHYIO Po0IeMYy;

J BBIIBUTATh BEPCUM pEIIEeHUs NpoOsieMbl, (OpMyIHpOBaTh TUIOTE3bl, MPEIBOCXUIIATH
KOHEUYHBIN pe3yJIbTar;

J CTaBUTh IIeNIb JIEATEIBHOCTH HA OCHOBE OIpPEICNCHHONH MNpoOJIeMbl M CYLIECTBYIOIIUX
BO3MOXKHOCTEI;

. dbopMynupoBaTh yueOHbIE 3a]a4ul KaK IIark JOCTHXKEHUS TOCTABJICHHON LeNIN JAesITeIbHOCTH;

. 000CHOBBIBATh LIEJIE€BbIE OPUEHTUPBI U NMPUOPUTETHI CCHUIKAMU HA IIEHHOCTH, YKa3blBas U

000CHOBBIBAs JIOTUYCCKYIO TOCIICAOBATCIIbHOCTD Iaros.
2. YMeHHE CaMOCTOSITEIHLHO IIaHUPOBATE IMYTU JOCTHUIKCHHA uenef/i, B TOM 4YHUCJIC aJIbTCPHATHBHEIC,
OCO3HAaHHO BLI6I/IpaTB HanOoJee B(IJ(I)CKTI/IBHBIC CIIOCOOBI peuicHu-d y‘-Ie6HLIX N TIO3HABATCJIBbHBIX 3ajady.



OO0yuaromuiicss CMOXKET:

. OTIpeIeNIATh HEOOXOJUMbIEC JIeWCTBUE(S) B COOTBETCTBUU C YYEOHOW W TO3HABATEIHHOM
3a/1a4eil U COCTaBISTh AITOPUTM X BBIIOJTHCHHUS,

. 000CHOBBIBATh W OCYIIECTBJIATH BBIOOp Hambonee S(PPEKTHBHBIX CHOCOOOB pEIICHUS
y4eOHBIX U [M03HABATEIbHBIX 3a/1a4;

J OTPECNATE/HAX0UTh, B TOM 4YHCIIE U3 TMPEJIOKCHHBIX BApUAHTOB, YCIOBUS JUIS
BBITIOJTHEHUS YI€OHOU U MMO3HABATEIBHON 3a/1a4K;

o BBICTpAaUBaTh JKM3HEHHBIE IUIaHBI HA KpPATKOCpPOUYHOEe Oynyiiee (3asBlATH IeJieBbIe

OPUCHTHUPHBI, CTAaBUTh AaACKBATHBIC HM 3aJa4ud H IMOpeajiaraTtb ,Z[CflCTBHH, YKa3blBasaA H 000CHOBBIBas
JIOTUYCCKYIO IMOCJICA0BATCIIbHOCTD H_IaI‘OB);

L4 BBI6I/IpaTL U3 NPCATTOKCHHBIX BAPUAHTOB U CAMOCTOATCIIbHO HCKATbh CpCI[CTBa/pecprbI JJIA
PCUICHUA Sa,[[a‘lI/I/JIOCTI/I)KeHHH neiu,

L4 COCTAaBJIATH IJIaH PCIICHUA HpO6JIeMI)I (BI)IHOJIHGHI/IH IMPOCKTAa, IIPOBCACHHUA I/ICCJIGI[OBaHI/Ifl);

L4 ONpCACIIATh MOTCHIUUAJIBHBIC 3aTPYAHCHUS IIPU PCIHICHUN yqe6H0171 U TI03HABaTeIIbHOM 3aJa4u
" HaXOUTh CpeACTBA IJId UX YCTPAHCHUS

L4 OIMMCHIBATh CBOM OIIBbIT, 0(1)OpMJI$[$[ Cro i nepeaadn Apyrum JIroAsisM B BHUAC TCXHOJIOI'MH
PEIICHUA MMPAKTUYCCKUX 3aaa4 OIIPCACICHHOIO Kjiacca,

L4 IJIaHUPOBATb U KOPPEKTUPOBATH CBOIO HHAUBHUAYAJIbHYIO O6pa3OBaTeJ'IBHy1-O TPACKTOPHIO.

3. YMeHHEe COOTHOCUTHb CBOM JAEHUCTBHS C IUIAHUPYEMBIMU pE3yJbTaTaMH, OCYIIECTBIIATH KOHTPOJIb
CBOCH [eATENPHOCTH B TPOIECCe MTOCTMXKEHHUS pe3ynbTara, ONpEeAeNsiTh CIocoObl NEHCTBHHA B paMKax
MPE/UIOKEHHBIX YCIOBUN U TpeOOBaHMH, KOPPEKTHUPOBATh CBOM JEHCTBUS B COOTBETCTBUM C M3MEHSIOIIEHCS
cutyanueit. OOy4arouuncs CMOXKeT:

. OIPEAEIATh COBMECTHO C NEAATOTOM M CBEPCTHUKAMH KPUTEPUH INIAHUPYEMBIX PE3YJIbTAaTOB
U KpUTEPUH OLIEHKHU CBOEH yueOHOH e TeNbHOCTH;

. CUCTEMATU3UpPOBaTh (B TOM 4HCIE€ BBIOMpPATh NPUOPUTETHBIE) KPUTEPUHU IJIAHHUPYEMBIX
PEe3yIbTAaTOB U OLIEHKU CBOEH EATEIBHOCTH;

J OTOMpaTh  MHCTPYMEHTBHl JJIsl  OLIEHMBAHUS CBOEH  JEATEIbHOCTH, OCYLIECTBISATH
CaMOKOHTPOJIb CBOEH AESITEIbHOCTU B paMKaXx MpPeJIOKEHHBIX YCIOBUM U TpeOOBaHMIA;

. OLICHMBAaTh CBOIO JEATEIBHOCTb, apryMEHTHUPYsS HPUYMHBI JOCTHXKEHHS WU OTCYTCTBHS
IJIAHUPYEMOTI'O PE3yJIbTaTa;

. HaXOJUTh JIOCTATOYHBIE CPEACTBA ISl BBIMOJHEHUS Y4€OHBIX ACHCTBHIM B M3MEHSIOLIEHCS
CUTYaIlMU W/WIN IPU OTCYTCTBUH INTAHUPYEMOTO PE3yJIbTaTa;

. paboTasi 0 CBOEMY IIJJaHy, BHOCHTb KOPPEKTHBBI B TEKYILYIO JEATEIHOCTh Ha OCHOBE

aHaIm3a u3MEHEHU M CUTyalluU IS MOJTYUCHUS 3allNIAaHUPOBAHHBIX XapPAKTCPUCTUK HpOI[}IKTa/ pe3yiibTaTta,
L4 YCTaHAaBJIMBATb CBA3b MCXKOY IMOJIYUYCHHBIMU XapaKTCPUCTHKAMU IpoaAYyKTa )51



XapaKTepUCTUKAMU Ipoliecca JEATENbHOCTH U IO 3aBEPIICHUU JEATENbHOCTH IMpeajaratb MU3MEHEHHE
XapaKTEPUCTHUK Ipoliecca sl OJYUYeHUs! YIYyUIIEHHBIX XapaKTEPUCTHK MPOIYKTA;
o CBEpSTb CBOM JEWCTBUA C 1€NIbI0 M, TMpPU HEOOXOIMMOCTH, HCIPABIATH OUIMOKH
CaMOCTOSITENIbHO.
4. YMeHUE OlEHUBATh MPABUIBLHOCTh BBHITIOJHEHUS Y4eOHOW 3a1a4yu, COOCTBEHHBIC BO3MOXHOCTH €€
pemeHust. OOy4arOmURCs CMOXKET:

° OTIpeNeNATh KPUTEPHH NPABUIBHOCTH (KOPPEKTHOCTH) BHIMIOJIHEHUS YIeOHOH 3a/1a4H;

L] aHaJII/I3I/IpOBaTB )41 06OCHOBLIBaTL HpI/IMeHeHI/Ie COOTBGTCTBYIOH_IGI‘O I/IHCprMCHTapI/IH JUIA
BBHITIOJTHEHUS Y4eOHOM 3a/1a4W;

. CBOOOIHO TI0JIb30BaThCS BBIPAOOTAHHBIMA KPUTCPUSIMHU OIICHKH M CAMOOIICHKH, MCXOMS U3
IIEJTM U UMEIOIIUXCSL CPEJICTB, pa3iindasi pe3yJIbTaT U CIIoCcOoObI ICHCTBUN;

L] OILICHHUBATH HpOIIyKT CBOGI71 OCATCIIBHOCTHU 110 3aJaHHBIM I/I/I/IJII/I CaMOCTOSATCIBHO
OHpGILCJ’ICHHBIM KpI/ITepI/IﬂM B COOTBETCTBHHU C LICJIIBIO NCATCIBHOCTHU,

. 00OCHOBBIBAaTh JOCTHXKUMOCTh II€JM BBIOpAaHHBIM CIIOCOOOM Ha OCHOBE OIICHKH CBOHMX
BHYTPEHHUX PECYPCOB U JOCTYIIHBIX BHEIIHUX PECYPCOB;

. (UKCUPOBATh U aHATM3UPOBATH JUHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB.

5. BrnajmeHue oOCHOBaMH CaMOKOHTPOJIS, CAMOOIICHKH, TPUHSATUS PELMIEHUH U  OCYIIeCTBICHUS
OCO3HAHHOTO BBIOOpA B yueOHOH M MO3HaBaTeIbHOW. OOYJarOIIUNCsS CMOXKET:

. HaOI0/IaTh M aHAJM3UPOBAaTh COOCTBEHHYIO YYEOHYIO M MO3HABATEIbHYIO NEATEIbHOCTh U
JeSITeNbHOCTD JPYTruX 00ydaromuxcs B Mpolecce B3auMOIIPOBEPKH;

. COOTHOCUTH pE€ajbHble M IJIaHUPYEMblE€ pe3yibTaThl HMHJMBUIYadbHOW 00pa3oBaTeNbHOM
NEATEIbHOCTH U JIEJaTh BBIBOJIBI;

. NPUHUMATD pelIeHne B ydeOHON CUTyallul U HECTH 32 HErO OTBETCTBEHHOCTH;

. CaMOCTOSITENIFHO ONPEAENATh MPUUMHBI CBOETO yclleXa WM HeycleXxa U HaXOAUTh CIOCOOBI
BBIX0J1a U3 CUTyallUU HEYCIIEXa;

. PETPOCIIEKTUBHO OIpEAENsATh, KaKhue MAEHCTBUS IO pEHIeHHI0 Yy4yeOHOW 3ajauu WM
napaMeTpsl ATUX JAEHCTBUIA MPUBEIH K MOJYYEHHUIO UMEIOIIEroCs MPOIyKTa yueOHOM NesTeIbHOCTH;

. JEMOHCTPUPOBATh  MPUEMBbl  PEryJSIUN  MCUXO(U3HOIOTUYECKUX/  IMOLMOHAIBHBIX

COCTOSIHMHM A JocTikeHUs 3¢¢ekra ycrnokoeHus (ycTpaHEHHMs] SMOLMOHAIBLHON HamnpsyKEeHHOCTH),
a¢dekra BoccTaHOBIEHUs (ociabieHUs TPOSBICHUN yTomieHus), dddexra akTUBU3aNUU (TIOBBIIICHUS
NCUX0(U3HOTOTUUECKON PEAKTUBHOCTH).

ITo3naBaTtenbHbIe YY /[

6. YMeHuwe  ompenenaTh — TOHATHSA,  CO3JaBaTh  OOOOINCHWS,  YCTaHABIMBATh  AHAJIOTHH,
KJIacCU(UIIUPOBATH, CAMOCTOSTEIHLHO BHIOMPATh OCHOBAHUS M KPUTEPHUH ISl KiIacCU(UKAINK, YCTaHABIUBATh
MPUYMHHO-CJIEICTBEHHbIE CBSI3U, CTPOUTH JIOTUYECKOE pACCYXKICHHE, YMO3aKIIOUeHHe (MHIYKTHUBHOE,
JENYKTUBHOE, 110 aHAJIOTUH) U JIENaTh BBIBOIbI. OO0YyUarOIHIiCs CMOXKET:



. nmoaAOHUpaTh CJIOBAa, COMOAYMHEHHBIC KITIOYEBOMY CIIOBY, OIPEACISIONINE €ro NMPU3HAKUA W
CBOMCTBA;

o BBICTPAUBAaTh JIOTHYECKYIO IIETIOYKY, COCTOSIIYIO M3 KJIIOYEBOTO CJIOBA M COINOYMHCHHBIX
€My CJIOB;

o BBIJICJIATh OOIIWI MPHU3HAK JIBYX MJIM HECKOJIBKUX MPEIMETOB WJIH SBJICHUN M OOBSICHATH UX
CXOJICTBO;

o OOBEAMHSITh MPEAMETH M SBJICHHUS B TPYIILI 1O ONMPEACICHHBIM MMPU3HAKAM, CPABHHUBATH,
KJIaCCU(UIIUPOBATH U 00001IaTh (DaKTHI U SIBICHUS;

o BBIJICJIATH SIBJICHUE U3 OOIIET0 psijia IPYrUX SBICHUMN;

o OIpeneNiaTh OOCTOATENbCTBA, KOTOPBIC MPEIIISCTBOBAIM BO3HUKHOBEHHIO CBSI3H MEKIY

SABJICHUSIMHU, U3 IJTHUX 00CTOSTEILCTB BBLACIATE OHNPCACIAIOMUC, CIIOCOOHEIC OBIThH HpHHHHOfI JaHHOT'O
SABJICHUA, BBISBJIATH IIPUYHUHBI U CJICACTBUA HBHCHHﬁ;

o CTPOHUTH PacCyXACHHE OT OOUIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHHSIM M OT YaCTHBIX
SIBJICHUH K OOLIMM 3aKOHOMEPHOCTSIM;

o CTPOUTH paCCYKICHHE Ha OCHOBE CPAaBHEHUS NPEAMETOB U SBJICHUMN, BBIIENAS NPU I3TOM
o0111e Npu3HaKy;

o U3JIaraTh MOJyYEHHYIO MHPOPMAIIUIO, UHTEPIPETUPYS €€ B KOHTEKCTE pelllaeMoi 3a1aui;

o CaMOCTOSITENIFHO YKa3bIBaTh Ha MH(YOPMAILMIO, HYKIAIONIYIOCS B MpPOBEpPKe, Mpeiaratb U
MIPUMEHSTH CIIOCOO MPOBEPKH 1I0CTOBEPHOCTU UH(POPMAIUY;

J OOBSICHATD SIBJICHHUS, TIPOLIECCHI, CBSI3U U OTHOLICHUS, BBISBIISIEMbIE B X0J1€ TTO3HABATEILHON U

HCCIIEIOBATENIbCKOW JIeSITENbHOCTH (MPUBOIUTH OOBSICHEHHE C H3MEHEHHEM (OpMBbl IMpPEACTaBICHHUS;
OOBSACHSATSH, eTANU3UPYS WK 0000111as1; OOBSACHATH C 3a/JaHHOM TOUKH 3pEHNUs);

J BBISIBIISATh U Ha3bIBaTh NMPUYUHBI COOBITHSA, SIBIIEHUS, B TOM YHCIE BO3MOXKHBbIE / Hamboiee
BEPOSTHBIE MPUYMUHBI, BO3MOXXHBIE IIOCIIEJCTBUS 33JaHHON TPUYMHBI, CAMOCTOSITENIbHO OCYILECTBIISIS
IIPUYNHHO-CJIEICTBEHHBIN aHAIN3;

o JIeNlaTh BBIBOJI Ha OCHOBE KPUTHUYECKOTO aHajgW3a Pa3HbIX TOYEK 3pEHUs, MOATBEPKIAaTh
BBIBOJI COOCTBEHHOM apryMeHTaluel Wik CaMOCTOSTEIbHO TOJTyYEeHHBIMU JaHHBIMHU.

7. YMeHue co31aBaTh, NMPUMEHATh U NPEOOPa3OBBIBATH 3HAKM M CHUMBOJIBI, MOAETH MU CXEMBI JJIS

pelieHrs yueOHbIX U M03HaBaTeNbHBIX 33/1a4. OOyUarouics CMOXKET:

o 0003HauaTh CHMBOJIOM U 3HAKOM IPEAMET U/UITHU SIBIICHUE;

o OTIpeNeNATh JOIMYECKHE CBSA3M MEX]y MpeIMEeTaMu W/WIN SBICHUSAMH, 0003HAYaTh JaHHbIC
JIOTHYECKHUE CBSA3H C TIOMOIIBIO 3HAKOB B CXEME;

. co3/aBaTh aOCTPAaKTHBIN WK peajbHbId 00pa3 mpeaMeTa U/Uiu sIBJICHHUS,

. CTPOUTH MOJIENH/CXeMY Ha OCHOBE YCIIOBUH 3a/1a4 U/WUJIU CIIoco0a ee penieHus;

L4 CO31aBaThb Bep6aJ'II)HI)Ie, BCIICCTBCHHBIC U I/IH(i)OpMaHI/IOHHI)Ie MOACIN C BBIICICHHUEM



CYIICCTBCHHBIX XapaKTCPUCTUK 00BeKTa IJI4 ONpEACIICHUA crocoba peicHrd 3aJadl B COOTBCTCTBUU C

CUTYyaLlUEH;

° peoOpa3oBhIBaTh MOJIEIH C IICJIBIO BBISBICHHUS OOIIMX 3aKOHOB, OMPEACISIONINX JTaHHYIO
MPEAMETHYIO 00J1aCTh;

° MEPEBOUTH CIIOKHYIO MO COCTaBY (MHOTOACHEKTHYIO) HHPOPMAIMIO U3 rpadruecKoro win
(hopMann30BaHHOTO (CUMBOJILHOTO) MPEICTABICHUS B TEKCTOBOE, K HA000POT;

° CTPOUTH CXEMY, AITOPUTM JCHCTBUS, UCIIPABJISATh UM BOCCTAHABJIMBATH HEU3BECTHBIN paHee
AITOPUTM Ha OCHOBE MMEIOIIETOCS 3HaHMsI 00 00BEKTE, K KOTOPOMY IIPUMEHSETCS aJTOPUTM;

° CTPOMUTH JI0KA3aTEIbCTBO: NPSAMOE, KOCBEHHOE, OT IPOTUBHOIO;

° AHATM3UPOBATE/PeIIEKCHPOBATh OMBIT Pa3pabOTKU M peau3alud y4eOHOTO IPOCKTa,

UCCIIeIOBaHMs (TEOPETHYECKOT0, AMIIMPHUECKOT0) HAa OCHOBE MPEUIOKEHHOW MpPOOIEeMHOW CHTYyaluy,
MOCTABJICHHOMW IEJI W/HMJIH 3aJJaHHBIX KPUTEPHEB OLICHKH MIPOIYKTa/pe3yibTara.
8. CwpiciioBoe uTeHHe. OO0YUaIONIHIICSI CMOXKET:

. HAaXOJUTh B TeKcTe TpedyeMyro uHpopMAIUO0 (B COOTBETCTBUM C IENSMU CBOEM
JIeATCIIbHOCTH );

. OPHECHTHPOBATbCS B  COJCP)KAHMM TEKCTa, TOHMMATh IIEJOCTHBIH CMBICT TEKCTa,
CTPYKTYpUPOBATH TEKCT;

. yCTaHaBIMBATh B3aMMOCBS3b OMMCAHHBIX B TEKCTE COOBITUM, SBIICHUM, MPOIIECCOB;

. PE3IOMUPOBATh TJIABHYIO UJICIO TEKCTA;

. KPUTUYECKH OIEHUBATh COJIEPKaHue U (PopMy TEeKCTa.

9. Pa3BuTHEe MOTHBAIlMM K OBJIAJICHUIO KYJIbTYpOH aKTHBHOTO HCIIOJIb30BAHHUS CIIOBAped M JPYTHUX IMOUCKOBBIX
cucteM. O0y4aroIIHIiCs CMOXKET:
e OmpeaeNATh HEOOXOAUMBIC KITFOUEBBIC MIOMCKOBBIC CJIOBA U 3aIPOCHL;
®  OCYIIECTBISATH B3aUMOJICUCTBHE C JICKTPOHHBIMHU TOUCKOBBIMH CHCTEMaMH, CIIOBAPSIMHU;
e (GOpMHUPOBATH MHOXKECTBEHHYIO BBIOOPKY M3 MOWCKOBBIX MCTOYHUKOB JJISI OOBEKTUBHU3AIMU PE3YJIbTATOB
TIOWCKa;
. COOTHOCHTD TIOJTYYEHHBIC PE3YIIBTATHI TIOMCKA CO CBOECH NIESTENLHOCTHIO.
KommyHnukatusubie YY /|
10.YMeHne OpraHu3oBHIBaTH Y4eOHOE COTPYJHMYECTBO M COBMECTHYIO JESTEIBHOCTh C YYHUTENEM U
CBEpPCTHUKAMMU; pabOTaTh HHIMBHIYAIbHO U B TPYIIE: HAXOAUTH 00IIee pelIeHHe U pa3penarh KOH(IUKTHI Ha
OCHOBE COTJIACOBaHMS TO3WIMIA M ydeTa MHTEPECOB; (pOPMYIHPOBaTh, apryMEHTHPOBATh U OTCTaMBaTh CBOE
MHeHue. OOyyarouics CMOXKET:
- OIIPEIETIATh BO3MOXKHBIE POJIM B COBMECTHOM JIESITENbHOCTH;
- UTPaTh ONPE/ICICHHYIO POJIb B COBMECTHOH JESITEbHOCTH;
- NPUHUMATh TO3UIHMI0 COOECEIHNKA, OHUMAsl MO3MIHUIO JPYroro, pa3inyarh B €ro peuu:



MHEHHE (TOYKY 3PEHHS), TOKA3aTeIIbCTBO (APTYMEHTHI), (DAKThI; TUIIOTE3bI, AKCHOMBI, TCOPHH;

- OTpEeNATh CBOM JCWCTBUS U JEHCTBUS MapTHEpPa, KOTOPHIE CIOCOOCTBOBAIM WIIH
MPENsATCTBOBAIIN MPOIYKTUBHOW KOMMYHUKAIUH;

- CTPOUTH MO3UTHUBHBIE OTHOILLIEHUS B IIpoIecce yUeOHOM U MO3HABATEIbHOMN 1E€ITeIbHOCTH;

- KOPPEKTHO MU apryMEHTUPOBAHHO OTCTAWBaTh CBOK) TOYKY 3pPEHHUS, B JHCKYCCUH YMETh
BBIIBUTAaTh KOHTPApPryMEHTHI, NepedpazupoBarh CBOIO MBICHIb (BIaJCHHE MEXaHU3MOM 3KBHBAJCHTHBIX
3aMEH);

- KPUTHYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHMIO, C JOCTOMHCTBOM IIPU3HABaTh
OLIMOOYHOCTH CBOETO MHEHHUS (€CJIM OHO TaKOBO) U KOPPEKTUPOBATH €T0;

- npeiarath albTepPHATHBHOE PEIICHHE B KOH(JIMKTHON CHTYallUH;

— BBIICJIATH OOIIYI0 TOUKY 3pEHUS B IUCKYCCHUU;

- JIOTOBApUBATHCA O MPaBHJIAX U BOMPOCAX JJIS 0OCYKJIEHUS B COOTBETCTBUH C IMOCTABICHHON
repen rpyImnou 3agayen;

- OpPraHu30BBIBaTH y4yeOHOE B3aMMOZCWCTBHE B Tpymmne (OmpenensTs oOmmMe LeH,
pacnpenenaTb pojiu, J0roBapuBaThes APYT € APYrOM U T. 1.);

- yCTpaHsATh B  paMKax JUaiora pa3pblBBl B KOMMYHHUKAllUM, OOYCIOBIICHHBIE
HEMOHMMAaHHUEM/HETIPUSATHEM CO CTOPOHBI cobeceHIKa 3a1aun, (POPMBI HITU COJEPIKAHUS AUaJora.

11. YMeHue 0CO3HaHHO MHCIIONb30BaTh PEUEBbIE CPEICTBA B COOTBETCTBUM C 3a/a4€il KOMMYHMKAIUU IS
BBIPQXEHHSI CBOMX YYBCTB, MBICIIEH U MOTPeOHOCTEH AJS MIAHUPOBAHUS U PETYISIIIUN CBOCH AESITENbHOCTU;
BJIa/ICHHE YCTHOM U MHCbMEHHOM peubl0, MOHOJIOTUYECKOW KOHTEKCTHOM peubto. O0yyaronuiicss CMOXKeT:

. OTIpeNieNATh 3a7jayy KOMMYHHUKAIIMHM U B COOTBETCTBUHU C HEW OTOMpATh peueBble CPE/ICTBA;

. OoTOMpaTh M MCIOJB30BaTh pEUEBBbIE CPEJCTBA B IPOLIECCE KOMMYHUKALUU C JIPYTUMHU
JOABMH (MANOT B Iape, B MaJIoH rpymie u T. 1.);

. NPEJCTaBIsATh B YCTHOM WM TNHCbMEHHON (QopMme pa3BepHYTbI IUIaH COOCTBEHHOM
JEeATEIbHOCTH;

o coOiroaTh HOPMBI MyOJIUYHON PEeyH, PETJIAMEHT B MOHOJIOTE U TUCKYCCUU B COOTBETCTBHH C
KOMMYHHKaTUBHOM 3aJ1a4eil;

. BBICKa3bIBaTh U OOOCHOBBIBaTh MHEHHE (CYX/IECHHE) W 3alpaliuBaTh MHEHHE MapTHEpa B
pamMKax 1uasora;

. MIPUHUMATD PEIIEHUE B XO/I€ JUaJIOTa U COIIaCOBBIBATH €0 C COOECEeTHUKOM;

o UCIIONIb30BaTh BepOalibHblE CpeAcTBa (CpeAcTBa JIOTUYECKOW CBSI3M) Ul  BBIJEJICHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILICHUS;

. UCIIOJIb30BAaTh HeBepOaIbHbIE cpencrsa U HarJIsIHbIE MaTepUabl,

HO,I[FOTOBJICHHBIC/OTO6paHHBIC noa pyKoBOJACTBOM YUHUTCIIA,
L4 JC€J1aTh 0H€HO‘IHBII71 BBIBOJI O OOCTHMIXKCHHUHU ILECJIM KOMMYHHKAIIUW HECIOCPECACTBCHHO ITOCIIC



3aBepUICHUS] KOMMYHHKATHBHOTO KOHTAKTa 1 0OOCHOBBIBATH €TO.
12. DopmupoBaHre U pa3BUTHE KOMIIETEHTHOCTH B 00JAcTH UCIOJNb30BaHUS HMH(DOPMAIIMOHHO-

KOMMYHHUKAITMOHHBIX TexHoJorui (nanee — MKT). OOyuaromuiicss CMOXeT:

o IEJICHANPABICHHO MCKATh M HMCIIOJIB30BaTh MH(POPMAIIMOHHBIE PECYpChl, HEOOXOUMBIE /IS
peleHus yueOHbIX U MPaKTHUECKUX 3a7au ¢ nmomoibto cpeacts UKT;
o BbIOMPATh, CTPOUTH U UCIIOJIB30BaTh aJIeKBaTHYI0 MH(POPMALMOHHYIO MOJENb JUISl IepeJadn

CBOUX MBICIICH cpeacrtBaMu C€CTCCTBCHHBIX U (bOpMaJ'IBHBIX SA3BIKOB B COOTBETCTBUH C YCIIOBUsAMH
KOMMYHHKAIIUU;

L4 BBIACIIATD I/IH(i)OpMaHI/IOHHHﬁ ACIICKT 3aJa4u, OICpHUpPOBATh JaHHBIMHU, UCIIOJIB30BaTh MOJCIIb
PELICHUA 3aa4H;
L4 HCIIOJIb30BAaTh KOMIIBIOTCPHLIC  TCXHOJIOTHHU (BKJHO‘-IaSI BLI60p aJICKBATHBIX 3aaa4c

WHCTPYMEHTAJIBHBIX MPOrPAMMHO-AIMIAPATHRIX CPEICTB U CEPBUCOB) ISl PEHICHUS WH(POPMALMOHHBIX U
KOMMYHHUKAI[MOHHBIX Y4€OHBIX 3a/ady, B TOM 4YHCIIe: BBIYMCICHHE, HamucaHue pedeparoB, CO3AaHUE
MIpE3eHTALMM U JIp.;

J UCIOJIb30BaTh MH(OPMAIUIO C YYETOM 3THYECKUX U IPABOBBIX HOPM;

J co3/1aBaTh MH(OPMAIMOHHBIE PECYPCHl PA3HOTO TUIA U JUIs pa3sHbIX ayJUTOPUH, cOOI0AaTh
WHGOPMAIMOHHYIO TUTHEHY U MpaBHia HHPOPMAIIMOHHOM OE30MAaCHOCTH.

B NIPeIMETHOM HAINIPaBJICHUU:
BeinyckHuK HayuyuTcss B 5-6 kiaccax (i HMCHOJb30BAaHUSI B TOBCEJHEBHOW KU3HM M oOOecneyeHUst
BO3MOKHOCTH yCHEIIHOT0 MPOI0/KeHUs1 00pa3oBaHus HA 6230BOM YPOBHe)

L4 OHepI/IpOBaTL Ha 0a30BOM YPOBHEC TMOHATHAMHU: MHOXCCTBO, JJCMCHT MHOXCCTBA,
MMOAMHOKECTBO, ITPUHAAJICIKHOCTD,

L 3aaaBaTb MHOXECTBA MEPCUUCIICHUEM UX DJICMCHTOB,

L HaxXOoJUThb NCPECCUCHUC, 06T)CI[I/IHCHI/I€, IOAMHOKECTBO B HpOCTGﬁHIPIX CUTyalusax

B noBceqHeBHOM KH3HHU U IIPUA U3YYCHHUH AIPYIUX MPEAMETOB:

Yucaa
[

pacno3HaBaTh JIOTHYCCKU HCKOPPCKTHBIC BBICKA3bIBAHUS

OnepupoBaTh Ha 0a30BOM ypPOBHE MOHATHSIMH: HAaTypaJbHOE YHUCIIO, IEJIOE YUCIIO, OOBIKHOBEHHAs JPOOb,

JecATUYHAs JpOo0b, CMEMIAHHOE YKCII0, PAIMOHAIBHOE YHCIIO;

HCIIOJIB30BaTh CBOMCTBA YHCEI U IpaBUjia JeNCcTBUIL C palOHAJIBHBIMU YHUCJIaMH TIPpU BBIIIOJIHCHUHA

BBIYHCIICHUI;

WCIOJIb30BaTh NPU3HAKA JACIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJHEHUM BBIYUCICHHN W PEIICHUU

HCCIOXKHBIX 3a1a4,

BBITIOJHATD OKPYIIJICHHUE PAIIMOHAJIBHBIX YHMCCII B COOTBCTCTBHU C IIPABUIAMU,
CpaBHHUBATH pallMOHAJIBHBIC YHCJIA.



B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPEeAMETOB:
® OIICHUBATH PE3YIbTAThl BHIYUCICHUIN MIPU PEIICHUU TPAKTUYECKUX 33]1a4;
®  BBHINIOJIHATH CPABHEHUE YHUCEI B PEATbHBIX CUTYaLIHSIX;
® COCTaBJSATH YMCIIOBBIC BBIPAXECHUS IPH PEHICHWM MPAKTUYECKHX 3a1ad M 3a1a4 M3 JPYruxX Y4eOHBIX
IIPEIMETOB
CrarucTuKa ¥ TeoOpUusi BEepPOSITHOCTE
e IlpencraBnarh JaHHBIE B BUJE TAONULL, AUATPAMM,
® YuTaTh UHPOPMALHUIO, IPEICTABICHHYIO B BUI€ TaOIHIIbI, THATPAMMBI,.
TexcroBble 3axaun
e Pemarh HECIOXKHbBIE CIO)KETHBIE 33/1a4U Pa3HbIX TUIIOB HAa Bce apu(PMEeTUUECKUE NeHCTBUS;
® CTPOUTHb MOJEJb YCJIOBHUA 33Jau (B BHUJE TaOJIMIIbI, CXEMBI, PUCYHKA), B KOTOPOW JaHbI 3HAUYEHUS JIBYX U3
TPEX B3aMMOCBSA3aHHBIX BEJIMYMH, C IIEJIbIO [TIOMCKA PELIEHUS 3a/1a4H;
® OCYILECTBIATh CHOCOO TMOMCKAa pEIIeHUs 3a/add, B KOTOPOM pAacCYXIECHHE CTPOUTCS OT YCIOBUS K
TpeOOBaHUIO WM OT TPEOOBAHUS K YCIOBHIO;
® COCTaBJIATH IUIAH PELICHMS 3a/1a4U;
BBIJIETISATH 3Tallbl PEIICHUs 33a4H;
MHTEPIPETUPOBATH BHIYUCIUTENbHbBIE PE3YJIbTATHI B 33/1a4€, UCCIIEI0BATh MOJIYYEHHOE PELLICHUE 3a/1a4U;
3HATh pa3IMyue CKopocTel 00beKTa B CTOAYEH BOJE, IPOTUB TEUEHMSI U 10 TEUEHUIO PEKH;
pemarh 3aJa4l Ha HAX0XK/IE€HHE YaCTH YKUCJIa U YUCIIA 110 €ro YacTH;
e pemarh 337aud pa3HBIX TUMOB (Ha pabOTy, Ha MOKYIKH, HA JBUKCHUE), CBS3BIBAIOIINX TPH BEIWYHHBI,
BBIJICJIATH 3TH BEJIMUYMHBI U OTHOLIEHUS MEXAY HUMU;
® HaXOAWTH MPOILEHT OT YHCIIA, YUCIIO MO MPOLEHTY OT HEr0, HAXOUTh MIPOLEHTHOE OTHOLICHHUE IBYX YMCET,
HaXOJUTh MPOLIEHTHOE CHUKEHHUE UITH MPOLIEHTHOE MMOBBIILIEHNE BEIMYUHBI;
® pemarb HECJIOKHBIE JJOTMYECKHE 3314l METOIOM PaCCyKICHUIA.
B noBcenHeBHOM KU3HM U NMPU U3YYEHUH IPYTUX NPeAMETOB:
® BBIIBUraTh TUIIOTE3bl O BO3MOJKHBIX IMPEIENIbHBIX 3HAYEHUSX HCKOMBIX BEIMYMH B 3ajgade  (Jesarh
MIPUKUJIKY)
Harasinnas reomerpust
I'eomerpuueckue Gpurypsl
e OmnepupoBarh Ha 0a30BOM ypOBHE MOHITHSIMH: (PUTypa, TOUKA, OTPE3OK, MpsMmasi, Jyd, JIOMaHas, yroi,
MHOTOYTOJIBHUK, TPEYTOJIbHUK U YETHIPEXYTOJIBHUK, TPSIMOYTOJIBHHUK U KBAAPAT, OKPY>KHOCTh U KPYT, MPSIMOYTOTHHBIH
napasuienenunen, kyo, map. M3o0paxkars nuzydaeMblie GUTYpHI OT pyKH U C IIOMOIIBI0 TUHEHKU ¥ LIUPKYJIS.
B noBceiHeBHOI KU3HU U IPH U3YYEHUU JAPYTUX MPeIMETOB:
e pemiaTh NPaAKTUYECKUE 33/1aYU C IPUMEHEHHEM MPOCTEHIIINX CBOMCTB (puryp.
HN3mepeHus u BbIYMCICHUS



® BBIIOJHATh U3MEPEHUE JUIMH, PACCTOSHHUM, BEJIWYMH YIJIOB, C MOMOIIBIO MHCTPYMEHTOB Ul M3MEPEHUMN
JUIAH U yTJIOB;
®  BBIUUCIITH ILIOLAAH NIPSIMOYTOJIbHUKOB.
B noBceHeBHOM KU3HM M TIPM M3Y4YECHHH APYTUX NPeJIMETOB:
® BBIYUCIIATH PACCTOSHUSA HA MECTHOCTU B CTaHIAPTHBIX CUTYaLMAX, IJIOLIAU IPSIMOYTOJIbHUKOB;
®  BBIIOJHATH IPOCTENIINE IOCTPOCHUS U U3MEPEHMSI HA MECTHOCTH, HEOOXOAUMBIE B PEAJIbHOM KU3HU
HUcTopusi MaTeMaTHKHU
® OIUCHIBaTh OTAEJIbHBIE BHIAAIOIINECS PE3YIbTAThI, IIOJYUYEHHBIE B XO€ PA3BUTHS MaTEMATUKU KaK HAyKU;
® 3HaThb [PUMEPbl MATEMATHUUYECKUX OTKPBITUM M UX aBTOPOB, B CBA3M C OTEUECTBEHHOW M BCEMHPHOM
HCTOpHUEH
BbInyCcKHUK MOJIYYUT BO3MOKHOCTh HAYYUTHCS B 5-6 Kiaccax (17151 o0ecrnieyeHusi BO3MOKHOCTH yCIIEIIHOTO
NMPOJI0JIKeHUs1 00pa30BaHMs HA 0230BOM U YIJIy0JIEHHOM YPOBHSIX)
DJIeMeHThI TeOPMHU MHOKECTB 1 MATEeMAaTH4eCKOI JIOTUKH

L4 Onepupoeamb NOHAMUAMU.  MHOJNCECMBO, XAPAKMEPUCMUKU MHOoJcecmea, JjleMenm
MHOJICecmeda, nycmoe, KOHevHoe U beckoneuroe MHOIHCECME0, nO()MHODfCQCWlSO, l’lpuHCldfle.?fCHOCWZb,

L4 onpe()eﬂﬂmb I’lpuHaaﬂe.?fCHOCmb oJlemenma MHOoJHceCcmes)y, 00veouHenuro U nepecedyerHuro
MHOoIMHCECMEB,

3a0a6amob MHONICECMBO ¢ NOMOUWBIO NEPEUUCTICHUsL INEMEHMO8, CI08ECHO20 ONUCAHUSL
B noBceHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:
. PACNO3HABAMDb JIOCUYECKU HEKOPPEKMHbIE BbICKA3bIBAHUS,
. CMpoUms YenouKy yMO3aKkI4YeHUll Ha OCHOBe UCNONb308AHUS NPABUIL IOCUKU
Yucna
o Onepuposamv NOHAMUAMU. HAMYPATLHOE HYUCLO, MHONCECMEO HAMYPAILHLIX HUCeL, Yeloe YUCIO,
MHOIHCECMBO YeNbIX Uucel, 0ObIKHOBEHHAsE OpoOb, OecimudHas Opobb, CMEUWaHHOe YUCI0, PAYUOHAIbHOE YUCTO,
MHOHCECMBO PAYUOHATLHBIX YUCE]l, 2eOMEMPULEeCKdsi UHMEPNPEeMayusi HAMypaibHblX, YEIblX, PAYUOHATbHBLX,
®  NOHUMAMb U OOBACHAMb CMBLCIL NOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCIA;
®  GLINONHAMb GBIMUCACHUs, 6 MOM UUCIe C UCHOIb30BAHUEM NPUEMOE DPAYUOHANbHLIX GbIYUCLEHU,
000CHOBLIBAMNb ANICOPUMMbL BLINOIHEHUS OUCMBULL;
® ucnoav3oeamev npusHaku oenumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmsr u npoussedenus uucen npu
BLINOJIHEHUL BBIMUCTCHUL U PeueHUU 3a0a4, 000CHOBbIBAMb NPUSHAKU QeTUMOCTIU,
®  GLINOJHAMb OKPY2leHUe PAYUOHATLHBIX YUCel C 3a0AHHOL MOYHOCMbIO,
®  YNopa00YUBAMb YUCA, 3ANUCAHHBIE 8 8U0e OOLIKHOBEHHBIX U 0eCAMUUHbIX Opodell,
o naxooums HOJ/[ u HOK uucen u ucnonv3osamo ux npu peuieHuu 3a0ay.
® onepuposamv NOHAMUEM MOOYIb YUCLA, 2eOMEeMPULecKds URmepnpemayus Mooyis 4ucia.
B noBceHeBHOM KU3HHM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:



®  NpUMEHAMb NPABULA NPUOTUINCEHHBIX GbIYUCTCHUN NPU PeleHUU NPAKMUYeCKUX 3a0a4 U peuleHuu 3a0ay
Opyaux yueOHblX npeomMemos;
®  GLINOIHAMb CPABHEHUE De3VIbMAmos GbIYUCIeHUU NPU PeueHUU NPaKmuideckux 3aoay, 8 MoM Yucie
NPUOTIUNHCEHHBIX BLIYUCTICHUL,
®  COCMABIAMb YUCLOBbIE BBIPANCEHUS. U OYCHUBAMb UX 3HAYUEHUS NPU PeuleHUul NPAKMUYeCcKUx 3a0ay u 3a0ay
u3 Opyeux yueoHvlx npeomMemos;
YpaBHeHUsI 1 HEPABEHCTBA
o  Onepuposamv NOHAMUAMU: PABEHCMEBO, HUCIOB0€ PABECHCMEBO, VPABHEHUE, KOPEHb YPAGHEHUs, pPeuleHuUe
VPABHEHUSL, YUCTI0B0€ HEPABEHCNBO
CTaTHCTHKA U TeOpHs BEPOSITHOCTEH
o Onepuposamv nousmMusMu: CMorbYamovle U Kpyeosble OUaspamMmvl, madiuybl OAHHLIX, CpeoHee
apughmemuueckoe,
® uzsLeKams, UHGOpMayUro, NPedCmasieHHyI0 8 madIUYax, Ha OUAePammax;
® cocmasnsams mabauybl, CMpouUms OUAZPAMMbL HA OCHOBE OAHHbIX.
B noBceaHeBHOI1 ;KM3HU M IPU U3YYE€HHH JPYTUX NPEAMETOB:
® u3BIEKAMb, UHMEPNPEMUPOBAMb U Npeodpa308bleams UHGOpMAYUI0, NPeOCmMAasienHylo 6 mabauyax u Ha
ouazpammax, Ompaxcarwyro C0UCmMed U XapaKxmepucmuku peaibHblx NPoYeccos U A61eHull
TexcToBbIE 3aH0a4N
e Pewamsv npocmole u CI0HCHbIE 3A0aYU PA3HBIX MUNOB, A MAKJHCE 3a0a4lU NOSLIUEHHOU MPYOHOCTU,
®  UCNONBL306AMb pA3HbIE KPAMKUE 3ANUCU KAK MOOeIU MEeKCMO8 CLONCHBIX 3a0ay 0Ji NOCMPOEHUsL NOUCKOBOT
cXeMbl U peuteHus 3a0ay;
® 3HAMb U NPUMEHAMb 00a cnocoba noucka peutenus 3a0ay (0m mpebosanus K YCI08UIO U OM YCIO8USL K
mpeb08aHur);
®  M00enuposamy paccyrHcoeHus npu NOUCKe peuleHus 3a0ay ¢ NOMOubIo epagh-cxemvi;
®  guldeNAmb IMANbl PeuleHUs 3a0a4 U COOePAHCAHUe KAHCO020 IMand,
®  UHMEPNPEeMmuUpPOBaAMb BLIYUCTUMENbHBIE Pe3VIbMAMbL 6 3a0aye, UCCAe008amb NOIYYEHHOe PeuleHUue 3a0adu,
®  QHANU3UPOBAMb BCEBOZMOMNICHbIE CUMYAUUU G3AUMHO20 PACNONONCEHU 08YX 00BLEKMOS8 U UBMEHEHUe UX
Xapakxmepucmux npu COBMeCMHOM OBUNCEHUU (CKOPOCMb, 8peMs, pACCMOsAHUe) NPU peuleHuu 3a0ay Ha O08UdCeHUe
08YX 00EeKMO8 KAK 6 0OHOM, MAK U 8 NPOMUBONOJIOHCHBIX HANPABTIEHUSX,
® UCCnedo8amsv 8CEBO3MONCHbIE CUMYAYUU NPU PeueHuu 3a0ai Ha O0B8UICEHUe No peKe, paccmMampusams
PpasHvle cucmemvl Omc4éma,
®  pewams pazHooOpaA3Hble 3a0adU «HA YACUY,
® pewamsv u 000CHOBVIBAMb CB0E peuleHUue 3a0ay (8blOesimb MAMeMAmu4eckKyo 0CHO8Y) HaA HAX0XNCOeHUe
yacmu 4ucia u YUcia no e20 Yacmu Ha OCHO8e KOHKPEMHO20 CMbLCiad OpoduU,



®  0CO3HABAMD U 0OBACHAMb UOCHMUYHOCHb 3A0AY PA3HLIX MUNOS, CEA3bIBAIOWUX MPU 8eIUYUHbL (HA pabomy,
Ha NOKYNKU, HA OBUdCEHUE);, BbIOENAMb MU GeIUYUHbL U OMHOULEHUS. MeXHCOY HUMU, NPUMEHAMb UX NpU peueHuu
3a0au, KOHCMPYUPo8ams cobCmeeHHble 3a0aiU YKA3aHHbIX MUNOB.
B noBceHeBHOI1 ;KH3HU M PU U3YYE€HHH IPYTHX NMPEAMETOB:
®  gblOeNAMb NPU peueHUU 3a0ad XapaKmepucmuku paccmampusaemol 8 3a0ave cumyayu, omiuinsvie om
peanvHuIX  (me, Om KOMOPbIX abCMpasupo8anucsy), KOHCMPYUpO8AMb HOBble CUMYayuu ¢ Y4eémom dMmux
Xapakxmepucmux, 6 YaCMHOCMU, NPU peuleHul 3a0a4 Ha KOHYeHMpayuu, Yyumoléams nIOMHOCHb 8eUeCmsd,
® pewiamsv U KOHCHMPYUPOBAMb 3A0a4U HA OCHOBE DACCMOMPEHUS DeaibHblX CUMYayull, 8 KOMOpbIX He
mpeodyemcs mOYHbIU 8bIYUCIUMENbHBIU Pe3yIbman;
®  pewams 3a0ayu Ha O8UdICEHUe NO PeKe, PACCMAMPUBAsl PA3HbLE CUCHEMbL OMCcYema
Harasinnasi reomerpust
I'eomeTpuueckue Gpurypsbl
o  Onepuposamv nousmusmu @ueypda, mouKd, OMpPe30K, NPsAMAs, JAy4, JOMAHAsL, V2O, MHO20Y20NIbHUK,
MpeyeoNbHUK U YeMbIPEXY2ONbHUK, NPAMOY2OIbHUK U  KBAOPAm, OKPYICHOCMb U Kpye, NPSMOY2OdbHbL
napasnnenenuneo, Kyo, npusma, wap, RUpamuod, YuiuHop, KOHyc,
® u3GIEKAMb, UHMEPNPEMmuposams U npeodpasoevieams UHGOpMaAyuio o0 2eoMempudeckux @ueypax,
NPeOCMAsIeHHYI0 HA YePMeNHCax
® uz0bpadicams uzyuaemvie Gueypvl Om pyKu U ¢ ROMOWbIO TUHEUKU, YUPK)IISl, KOMALIOMEPHBIX UHCIPYMEHMO8.
B noBceHeBHOI1 ;KM3HU M IPU U3YYE€HHH PYTUX NPEAMETOB:
® pewamsv npakmuyecKue 3a0ayu ¢ npUMeHeHuemM npoCmeiuux ceOUCmas uzyp
HN3mepenusi u BLIYUCIEHUS

o BbINOHAMb  U3MepeHUue ONUH, PACCMOAHUL, BEIUYUH Yel08, C NOMOWbI UHCMPYMEHMO8 OJis
usMepeHuil ONUH U Ynos;
. BbIYUCTAMD NIOWAOU NPAMOY2ONbHUKOS, K8AOPAMO8, 00bEMbl NPAMOY20IbHbIX NAPALLEIenunedos,
Ky008.
B noBceHeBHOM KU3HM U TIPH U3YYEHHHU APYTUX NMPEIMETOB:
J BbIYUCTAMG  PACCMOAHUAL HA MECMHOCMU 6 CMAHOAPMHBIX CUMYAYUSX, NIowWaou y4acmros

NPAMOY20bHOU POpMbl, 06BEMBL KOMHAM,
®  GLINOJIHAMb NPOCMeENuUe NOCMPOEHUs. HA MECIMHOCMU, He0DX00UMble 8 PeallbHOU HCUSHU;
o OYeHUBAMb PA3MepPbl PeaibHblX 00BEKMO08 OKPYIHCAIOU|e20 Mupa
Hcropust MaTeMaTUKH
e Xapakmepuzoeamv 6K1AO BbIOAIOWUXCA MAMEMAMUKO8 6 pAa3eumue MAamemMamuku U UHbIX HAYYHBIX

obnacmeii
BbinyckHuk HayuuTes B 7-9 kiaccax (Ui MCIIOJIb30BaHUS B TIOBCEIHEBHOM KM3HU U o0ecriedeHHus1 BO3MOKHOCTH
YCHELIHOT0 MPOJ0JIKeHHsI 00pa3oBaHusi HA 0a30BOM YPOBHe)
JJIeMEeHTBI TEOPUH MHOKECTB M MATEMATHYECKOM JIOTHKH



o OnepupoBath Ha 0a30BOM YpPOBHE TIOHATHUSAMH: MHOXECTBO, OJJIIEMEHT MHOXECTBA,
MOJIMHOKECTBO, MPUHAJIEKHOCTB;

L4 3a4aBaTb MHOXXCCTBA MECPCUUCIICHUEM UX 3JICMCHTOB,

L4 HaxoJuThb NCPECCUCHUC, 06’beIII/IHeHI/Ie, IIOAMHOKCECTBO B HpOCTCﬁMHX CUTyalluAdX;

L4 OonepupoBaTb Ha 0a3oBoM YPOBHC TIOHATHUAMMU: OIIPCACICHHUC, aKCUOMa, TCEOpEMa,
JA0Ka3aTCIbCTBO,

L4 IMPUBOAUTH NPUMEPHLI U KOHTPIIPUMCEPHI AJIA IOATBEPKHEHUA CBOUX BBICKa3bIBaHMI

B noBceqHeBHOM KU3HM U NPU U3YYEHUM IPYTUX NPeIMETOB:
® HCIIOJB30BaTh rpa)uiyecKkoe MPEACTaBICHUE MHOXKECTB JUIsl ONMCAHUS PEATbHBIX MPOIECCOB U SBICHUHU,
IIPU PEIICHUH 3a]a4 JPYTUX y4eOHbIX MPEIMETOB
Yucaa
e OmnepupoBarh Ha 0a30BOM ypOBHE MOHITHSIMH: HATypaJbHOE YMCIO, L[EI0€ YUCIIO, OOBIKHOBEHHAs IPOOH,
JecsTHUHas ApoOb, CMENIaHHAs JpOo0b, pallioHATbHOE YHCII0, apu(PMETUYECKUN KBaIPATHBII KOPEHB;
® HCIIOJIB30BaTh CBOKCTBA YMCEN U NPABWJIA JEHCTBUN IIPU BBIIIOJHEHUH BBIYUCIICHUM;
® UCIIONB30BaTh MpU3HAKK JeauMocTd Ha 2, 5, 3, 9, 10 mpu BBINOTHEHUH BBIYUCICHUNW M PEUICHUU
HECJIOKHBIX 3a7a4;
®  BBIIOJIHATH OKPYIJIEHHE PAllMOHAIBHBIX YHCENl B COOTBETCTBUU C IIPaBUIIaMU;
® OICHMBATH 3HAUCHHUE KBAJIPATHOTO KOPHS U3 MOJIOKHUTEIBHOTO LIEJIOT0 YUCIIA;
® pacno3HaBaTh pallMOHAIbHBIE U UPPALMOHAIIBHBIE YNCIA;
® CpaBHUBATh YHCIA.
B noBceqHeBHOM JKU3HM U NIPU U3YYEHUH APYTUX MPEAMETOB:
® OIICHUBATH PE3YyIbTAThl BHIYUCICHUI NPU PEIIEHUH MPAKTUUECKUX 3a/1a4;
®  BBIIOJIHATh CPABHEHUE YHUCEI B PEAIbHBIX CUTYaLIMSIX;
® COCTaBJATh YHCIOBBIE BBIPAKECHHUS TPHU PEUICHUH MPAKTHUYECKUX 3a/Jad W 3aJad U3 APYTUX y4eOHBIX
MPEIMETOB
ToxnecTBeHHBbIE IPe0OPa30BAHUA
¢ BrInonHATh HECIOXKHBIE TPE0OPa30BaHMS ISl BHIYMCICHUS 3HAYSCHUI YHUCIOBBIX BRIPAKEHUI, COIEPIKALIUX
CTEINEHU C HATypaJbHbIM MOKA3aTeNeM, CTEIIEHU C II€JIbIM OTPULIATEIbHBIM MTOKA3aTeNeM;
® BBIMOJHATH HECIOXKHBIC MPEOOpa30BaHUs IEIBIX BBIPAXKEHUN: PACKPBIBATh CKOOKHU, MPUBOAUTH MOJAO0HBIC
claraemble;
® UCIIOJIb30BAaTh (OPMYJIbl COKPAIIEHHOTO YMHOKEHHUs (KBaJpaT CyYMMBbI, KBaJpaT pa3HOCTH, DPa3HOCTh
KBaPATOB) I YIPOIIECHUS BHIYUCICHUIN 3HAYCHUH BBIPAKECHUI;
® BBINIOJHATH HECIIOKHBIE MPeoOpa3oBaHusl APOOHO-IMHEHHBIX BBIPAKCHUH U BBIPAKEHUN C KBaJpaTHBIMH
KOPHSIMU .
B noBceaqHeBHOM KU3HU U NIPU U3YyYEHUM APYTUX NPeIMeTOB:



® TIOHMMATb CMBICJ 3aIIMCH YUCJIa B CTAHIAPTHOM BHU/IE;
e onepupoBaTh Ha 0a30BOM YPOBHE IOHSATHEM «CTaHAAPTHAs 3aIUCh YHCIIa»
YpaBHeHUs1 1 HEPABEHCTBA
e OmnepupoBarts Ha 0a30BOM YpOBHE HOHATHUSIMH: PAaBEHCTBO, YHCIOBOE PAaBEHCTBO, YPABHEHHUE, KOPEHBb
YPaBHEHUS, PELLIEHUE YPABHEHMUSI, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO, PEIIEHNE HEPABEHCTBA;
® IPOBEPSTH CIIPABEAJINBOCTb YNCIOBBIX PABEHCTB U HEPABEHCTB;
e pelaTh JIMHEHHbIC HEPABEHCTBA U HECIIO)KHBIE HEPABEHCTBA, CBOJAIIMECS K JIMHEHHBIM;
® pelaTh CUCTEMBI HECIIOKHBIX JINHEHHBIX YPaBHEHUM, HEPABEHCTB;
® [IPOBEPSTH, ABJIAETCS JIU JAaHHOE YHUCIIO PELLIEHUEM YpaBHEHUS (HEPaBEHCTBA);
® pemaTh KBaIpaTHbIC ypaBHEHHS 10 (hopMyJie KOpHEH KBaJpaTHOTO yPaBHEHUS;
e 1300paxkaTh peIllIeHUs] HEPABEHCTB U UX CUCTEM HA YMCIOBOU MPSIMOH.
B noBceiHeBHOM KU3HM M IPH U3YYEHHHU APYTUX NPeIMETOB:
® COCTaBIATh M pellaTh JMHEHHbIE YpaBHEHUS IPU PELICHWU 337134, BO3HUKAIOUIMX B JPYTHX Y4EOHBIX
npeaMeTax
DOyHKIUUHA
® HaxOJUTb 3HAUeHUE (PYHKIUH I10 33 JaHHOMY 3HAUECHUIO apI'yMEHTa;
® HaxOJWTbh 3HAYEHHUE aAPTYMEHTA I10 33/1aHHOMY 3HaYCHUIO (DYHKIIMM B HECJIOXKHBIX CUTYalUsX;
® OIpeAensaTh IOJOXKEHUE TOYKM IO €€ KOOpJAMHATaM, KOOpJAUHAThl TOYKM IO €€ IIOJOKEHUI0 Ha
KOOPAMHATHOM IIOCKOCTH;
e 10 rpapuKy HAXOOUTh OOJACTb OMNpPEJENCHHs, MHOXXECTBO 3HAU€HHH, HYIU (YHKIHMH, MPOMEKYTKH
3HAKOIMOCTOSIHCTBA, IPOMEKYTKH BO3pacTaHUs U YObIBaHUs, HANOOJIbIlIee U HAaMMEHbIIIee 3HaUeHUs (PYHKIUHY;
® CTPOUTbH rpaduK JUHEHHON PyHKUINU;
® TpOBEpsTH, SBISETCS JM JaHHBIM rpaduk rpaguxom 3anaHHOM (yHKUMU (JMHEHHOW, KBaJpaTUYHOMH,
00paTHOM IPONOPLIUOHATBLHOCTH);
e onpeaensaTh NpUOIMKEHHBIE 3HAYSHNUS KOOPAWHAT TOYKHU MepecedeHus rpadukoB GyHKLUH;
e omnepupoBaTb Ha 0a30BOM YpOBHE IMOHATUSMH: IOCJIENOBATENBHOCTh, apuMeTHyYecKas Mporpeccus,
reoMeTpHuuecKas Mporpeccus;
e pelaTh 3a/1a4M Ha MPOTPECCHH, B KOTOPHIX OTBET MOXKET OBbITh MOJTyYEH HENOCPEACTBEHHBIM MOJICUETOM O€3
npuMeHeHus GopMy.
B noBceHeBHO KU3HM U NIPM U3YYE€HHH APYTUX NMPeJIMeTOB:
® CIIOJIB30BaTh rpa)MKU peabHBIX MPOLECCOB U 3aBUCUMOCTEH JUIsl ONpEeeNICHUsI X CBOUCTB (HanOoIbIIne
U HaMMEHBIINE 3HAYEHUS, MPOMEXKYTKHM BO3pAaCTaHUs W YOBIBaHUS, OOJIACTH IOJIOKUTENBHBIX M OTPHUIATEIbHBIX
3HAYEHUH U T.11.);
® CIIOJIB30BaTh CBOICTBAa JMHEHHOW (YHKIMM M ee TpapuK NpU PEUIeHUH 3aJad U3 JPYTruX Yy4eOHBIX
IIPEIMETOB



CraTucTHKa U TeOpPHs BePOATHOCTEl MOCTABUTH MOCJIe TEKCTOBBIX 32/124, KaK € CO/leP:KaHUM.
e llMerp mpencTaBieHHWE O CTAaTHCTUYECKUX XapaKTEPUCTHKAaX, BEPOATHOCTH CIYyYalHOTO COOBITHA,
KOMOMHATOPHBIX 3a/1a4ax;
e peraTh NpocTeine KOMOMHATOPHBIE 3a/1a4l METOAOM MPSAMOT0 U OPraHU30BaHHOTO Iepedopa;
® [IPE/CTaBJIATH JIaHHBIC B BUJIE TaOJIUL, TUarpaMmM, rpa(ukos;
® YUTaTh UHPOPMALUIO, IPEJICTABICHHYIO B BU/I€ TAOIMILIbI, JUAarpaMMBbl, rpaduka;
® ONIpeeNsaTh OCHOBHbIE CTATUCTHUYECKUE XapaKTEPUCTUKH YUCIOBBIX HAOOPOB;
® OIICHMBAThH BEPOSITHOCTb COOBITHS B IPOCTEUIINX CITydasiX;
® HMETh MPE/ICTABICHUE O POJIH 3aKOHA OOJIBIIMX YUCET B MACCOBBIX SIBJICHUSX.
B noBceHeBHOM KU3HM M TIPM M3YYEeHHH APYTUX NPeJIMETOB:
® OIICHMBAThH KOJUYECTBO BO3MOXKHBIX BAPMAHTOB METOJIOM IIepedopa;
® UMETh NPE/ICTaBJICHUE O POJIU MPAKTHUECKHU TIOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITHH;
® CpaBHMBATh OCHOBHBIE CTATUCTMUYECKHE XapaKTEPUCTUKH, IMOJIYyUYEHHBIE B IPOLECCe PELICHUs MPUKIIATHOM
3aJlauy, U3y4YEHUS PeaIbHOTO SBJICHHUS;
® OIICHMBATH BEPOSTHOCTH PEATBHBIX COOBITHH U SIBJICHUH B HECIIOKHBIX CHTYaIUsIX
TexcroBble 3axa4n
e Pemarh HECIOKHBIE CIOXKETHBIE 3a/1a4M PA3HBIX THUIIOB Ha BCe apupMeTHUYECKHE ACHCTBUS;
® CTPOUTHb MOJENb YCJIOBUA 3aJaud (B BHJE TAOIMIIBI, CXEMbl, pUCYHKA WM YPaBHEHUS), B KOTOPOU JaHbI
3HAUEHUs ABYX U3 TPEX B3aUMOCBI3aHHBIX BEIMUUH, C LIEIbI0 IOUCKA PEILICHUS 331a4H;
® OCYHIIECTBJIATH CHOCOO MOMCKA pELIeHMs 3ajaud, B KOTOPOM pacCyXJIEHHE CTPOMTCS OT YCIOBHS K
TpeOOBaHUIO WK OT TPEOOBaHMS K YCIOBHIO;
® COCTaBJIATH IUIAH PEUICHMs 3a/1a4U;
BBIJIETISITH 3TAllbl PEIICHUs 33/1a4H;
MHTEPIPETUPOBATH BHIYMCIUTENIbHBIE PE3YJIbTATHI B 33/1a4€, UCCIIEI0BaTh MOJIYYEHHOE PELICHUE 3a/1a4H;
3HATh pa3Inyue CKopocTel 00beKTa B CTOAYEH BOJE, MPOTUB TEUEHMSI U 10 TEUEHHIO PEKH;
pelaTh 3aJa4y Ha HaXO0)KJICHUE YaCTH YMCIIa U YMCIIa 110 €r0 YacTH;
e pemaTh 33/Ja4M pa3HbIX TUMOB (Ha pabOTy, HAa IMOKYIKH, Ha JIBUXKEHHUE), CBA3BIBAIOIIMUX TPH BEIHYMHBI,
BBIJIETIATH 3TU BEJIMYMHBI U OTHOUIEHUSI MEXAY HUMU;
® HaXOAWTh MPOLEHT OT YHCIAa, YUCIO MO MHPOLEHTY OT HEro, HaXOAWTh IPOLIEHTHOE CHUXEHHE WIIN
MIPOLIEHTHOE MOBBILICHUE BETUYHHBI;
® pelaTh HECIOXKHBIE JJOTMYECKHE 3a/1a4l METO/I0OM PacCyKICHUI.
B noBceHeBHOM KU3HHM M NIPH M3Y4YCHHHU APYTUX NPEIMETOB:
® BBIIBUraTh THUIOTE3bl O BO3MOXKHBIX MpEAENbHBIX 3HAYEHHUSX MCKOMBIX B 3aJaue BeJIWYMH (AenaTh
MIPUKUJIKY)
I'eomerpuueckue Gurypsl



e OmnepupoBatrh Ha 6a30BOM YPOBHE NOHATUAMU I'€OMETPUUECKUX DUTYD;
e M3BJIEKATh MH(OPMALUIO O TEOMETPUUECKHX (QUTYypaX, IPEACTABICHHYIO Ha YepTeXkax B SIBHOM BHUJIE;
® [IPUMEHATH JJI PELIeHUs 3a]ad reoMeTpuuecKkue (akThl, €CIU YCIOBUS UX NPUMEHEHMs 3a/laHbl B SABHOM
dopme;
e peIaTh 3a/1a4M HAa HAXOXKJIEHHE TeOMETPHUUECKUX BEIMUUH 110 00pa3iaM WiH alropuTMaM.
B noBcenHeBHOM KU3HM M IPH M3Y4YEHHHU APYTUX NPeIMETOB:
® CII0JIb30BaTh CBOMCTBA T€OMETPUUECKUX (DUTYP Ui PELICHUs THUIOBBIX 3a/1a4, BOZHUKAIOUIUX B CUTYaLUsAX
IIOBCEIHEBHOM JKH3HM, 33]1a4 TPAKTUYECKOIO CONEPIKAHUS
OTtHoweHNs
e OmnepupoBath Ha 0a30BOM YpOBHE IOHSTHUSAMHU: paBEHCTBO (UTYp, paBHbIE (QUIYpBl, PaBEHCTBO
TPEYrOJIbHUKOB, NApauIEIbHOCTh MPSMBIX, NEPIEHINKYISIPHOCTh MPSAMBIX, YIJIbl MEXAY MPSIMBIMU, NEPHEHIUKYIISP,
HAKJIOHHAs1, IPOEKLUS.
B noBcenHeBHO KU3HM M NIPM U3YYEHHHU APYTUX NPeIMETOB:
® JCIOJb30BaTh OTHOILLEHUS JJIS PELIEHUS POCTEUINNX 3a/1a4, BOSHUKAIOIIUX B PEaIbHON KU3HU
HN3mepenns u BBIYUCICHUS
e BpINOJIHATH U3MEPEHUE JJIMH, PACCTOSHUM, BEJIMYMH YIJIOB, C ITOMOIIBIO MHCTPYMEHTOB JIi U3MEPEHUM
JUIMH U YTJIOB;
® IpUMEHATh (opMynabl mepuMerpa, IomamId U 00bEMaA, MJIOLIAJM IOBEPXHOCTH  OTHAENbHBIX
MHOTOTPaHHUKOB IIPU BBIYUCIICHUAX, KOTJa BCE JJaHHBIE UMEIOTCS B YCIIOBHH;
e npumeHATh Teopemy Iludaropa, 6a3zoBble TPUTOHOMETPUUECKHUE COOTHOLIEHUS IS BBIYMCIEHUS JIMH,
paccTOsTHUM, IUIOIAAECH B IPOCTEHIINX CIIydasX.
B noBcenHeBHOM JKU3HM M NIPH N3YYCHUH JPYTHX PEAMETOB:
® BBIUMCISATH PACCTOSHUS HAa MECTHOCTM B CTaHJAPTHBIX CHUTyalMsIX, IUIOIIAJXM B MPOCTEHIIMX Cllydasx,
OPUMEHSTH (OPMYIIBI B IPOCTENIINX CUTYalUSIX B IOBCEITHEBHOM JKHU3HU
I'eomeTpnyeckue nocTpoeHus
e 300paxarh TUIIOBBIE IUIOCKKE (PUTYPHI M PUTYPBI B IPOCTPAHCTBE OT PYKH U C IOMOIIbIO HHCTPYMEHTOB.
B noBcenHeBHOM KU3HHM M IPH M3YYCHHH APYTUX NMPEIMETOB:
®  BBINOJHATH NPOCTENIINE TOCTPOSHHSI HA MECTHOCTH, HEOOXOAUMBIE B pEeaIbHOM KU3HU
I'eomeTpuueckue npeodpazoBaHus
e Crpouts Gpurypy, CAMMETPUUYHYIO TaHHOU (PUTYpe OTHOCUTEIHHO OCH M TOUKH.
B noBcenHeBHOM KU3HM M IPH U3YYECHHHU APYTUX NPEIMETOB:
® pacro3HaBaTh JABM)KEHHE OOBEKTOB B OKPYKAIOLIEM MUPE;
® pacro3HaBaTh CUMMETPUYHBIE QUTYPHI B OKPYKAIOIIEM MUPE
BexkTOopbl M KOOPAUHATHI HA MJIOCKOCTH



e OmnepupoBarh Ha 6a30BOM ypOBHE MOHSTHUSIMH BEKTOpP, CyMMa BEKTOPOB, MPOU3BEACHUE BEKTOPA HA YHCIIO,
KOOpJMHATHI Ha MJIOCKOCTH;
e onpeaensaTh NPUOIMKEHHO KOOPIUHATHI TOYKHU MO €€ N300payKeHUIO Ha KOOPIMHATHOM IIOCKOCTH.
B noBcenHeBHOM KU3HM M NIPH M3YYEHHHU APYTUX NPeIMETOB:
® JCMOJb30BaTh BEKTOPBI JJISl PEUICHHs MPOCTEHUINUX 3a/Jad Ha OIpeaeieHHe CKOPOCTH OTHOCUTEILHOTO
JIBUKCHUS
Hcropus maTteMaTuKu

e OnuchIBaTh OT/ICJIBHBIC BBIIAIOIIMECS PE3YJIbTAThI, OJYYEHHBIC B XOJI€ Pa3BUTUA MaTEMAaTUKN KaK HAYKH;
® 3HATh IPUMEPbl MATEMATHUYECKUX OTKPBITUH M KX aBTOPOB, B CBSI3M C OTCUYECTBEHHOM W BCEMHUPHOM
HCTOPUEH;
® [IOHMMATh POJIb MATEMATUKH B pa3BuTuu Poccun
MeToabl MAaTEMATHKH

e BriOupars noaxoasmui U3y4eHHbIN METO 1)1 PEIICHUU U3YYCHHBIX TUIIOB MAaTEMAaTUYECKUX 3a]1a4;

e [IpuBoguTer mNpHUMEpPbl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B OKPYXKAlOLEH JACUCTBUTEIBHOCTH U
IIPOU3BEICHUAX UCKYCCTBA.

BbInycKHUK MOJYYUT BO3MOKHOCTh HAYYUTHCA B 7-9 Kilaccax Ui o0ecniedeHUs BO3MOKHOCTH YCIIEIIHOT O
NMPOJI0JIZKeHUs1 00pa30BaHus HA 0230BOM M yIJIy0JIéHHOM YPOBHSIX
DJIeMeHThI TeOPMHU MHOKECTB 1 MATEeMAaTH4eCKOI JIOTUKH

° Onepupoeamb NOHAMUAMU. onpedeﬂeHue, meopema, akcuoma, MHOIHCECME0,
xXapakmepucmuKku MHoacecmed, Jl1eMenRm MHoacecmed, nycmoe, KOHeuHoe U beckoneunoe MHOIHCECME0,
nO()MHOchecmGO, I’ZpuHaa]le.?fCHOCn’lb, 6KJIIOY€eHUe, padBEeHCNIBO0 MHOJMCECMEB,

o U3006padxdcamov MHOMCeCmad U OMHOUEHUE MHOICECME C NOMOWbIO KPY208 Jiiiepa;

o onpeoensims NPUHAOLEHCHOCIb  IJIEMEHMA MHONCECMBY, 00beOUHEHUID U Nepeceyenuio
MHOJHCECME,

o 3a0a6amv MHONCECMBO C NOMOWBIO NEPEUUCTEHUSL DIEMEHMO8, CLOBECHO20 ONUCAHUSL

o ONnepupoBamv NOHAMUSMU.  BbICKA3LIBAHUE, UCMUHHOCIb U JONCHOCHb BbICKA3bIBAHUS,
ompuyanue B6biCKA3bI6AHU, ONepayuu HAo BbICKA3LIBAHUAMU: U, WU, He, YCI08Hble BbICKA3bIGAHUS
(umniauxkayuu),

o CMpOUMb 8bICKA3bIGAHUS, OMPUYAHUSL BbICKA3LIBAHUII.

B noBcenHeBHOM KU3HM M IPH U3YYECHHHU APYTUX NMPEIMETOB:
® Ccmpoumv YenouKu yMo3aKnoUe Ul Ha OCHO8e UCNOIb308AHUS NPABUT IOUKU;

®  UCNONB308AMb MHONCECMBA, ONEPAYUU C MHONCECMBAMU, ux paguueckoe npeocmasienue OJisi ONUCAHUS
PEaNbHLIX NPOYECCOo8 U A6NEeHUU
Yuciaa



o Onepuposamv NOHAMUAMU: MHONCECMBO HAMYPATbHLIX YUCET, MHONCECMBO YENblX YUCeN, MHONCECHEO
PAYUOHATILHBIX  HUCEN, UPPAYUOHATbHOE YUCTO, KEAOPAMHBIU KOPEHb, MHONCECMB0 OeluCmEUMeNbHbIX UYUcel,
2eomempuieckas UHmepnpemayusi HamypaibHblX, YeavlX, PAYUOHATbHBIX, OeUCMBUMENbHBIX YUCEe,

®  NOHUMAMb U 0OBACHAMb CMBICT NOZUYUOHHOU 3ANUCU HAMYPATLHO2O0 YUCA,

®  GLINONIHAMb GbIMUCIECHUSL, 8 MOM YUCTLE C UCNONb30BAHUEM NPUEMOB PAYUOHATIbHBLX GbIYUCTCHULL,

®  GLINONIHAMb OKPY2IIeHUE PAYUOHATILHBIX YUCET C 3A0AHHOU MOYHOCIbIO,

®  CpasHUBamMb PAYUOHANLHBIE U UPPAYUOHATIbHBLE YUCTA,

®  npeoCcmasiams PAYUOHAIbHOE YUCIO 8 BUOE OeCAMUYHOU OpoOU

®  YNOpAOOYUBAMD YUCA, 3ANUCAHHBIE 8 8U0e ODLIKHOBEHHOU U 0eCAMUYHOU OpoOU;

o naxooums HOH u HOK uucen u ucnonvzoeams ux npu peuieHuu 3a0adu.

B noBceHeBHO KU3HHU ¥ TIPU U3YYEHHH APYTUX MPEIMETOB:

®  NpUMEHSMb NPABULA NPUOTUINCEHHBIX GbIMUCICHUN NPU PEUEHUU NPAKMUYeCKUX 3a0a4 U peueHuu 3a0ay
Opyeux yueOHblX npeomMemos;

®  GLINOIHAMb CPABHEHUE DPe3VIbMAmo8 GblYUUCIeHU NPpU peuleHuu NPAKMuyeckux 3aoad, 6 mom 4ucie
NPUOTUIHCEHHBIX BLIYUCTEHULL,

® COCMasnAmMb U OYEHUBAMb YUCIOBLLE GbIPAIICEHUL NPU PeUeHUY NPAKMUYecKUx 3a0ay u 3a0ay u3z opyeux
VueOHbIX npeoMemos,

®  3anuckieamv U OKPY2lAmb UYUCI08ble 3HAYEHUS DeasbHblX BeIUYUH C UCNOTIb308AHUEM PA3HBIX CUCMEM
usmepeHus

ToxnecTBeHHBbIE IPe0OPa30BAHUA

o  Onepuposamv NOHAMUAMU CMENEHU C HAMYPALbHbIM NOKA3AMeNeM, CMeneHu ¢ YeablM OmpuyameibHuim
nokazamenem;

®  GLINOHAMb NPEoOPA30BAHUL YENbIX BbIPANCEHUL: OeUCMmBUs C OOHOYJIeHaMU (CloJCeHue, 6bluUumatie,
VMHOOICEHUE), OeUCMBUS C MHO2OUNEHAMU (CTOMNHCEeHUe, BbIYUMAHUe, YMHOMNMCEHUe),

®  GLINONHAMb PA3NIONCEHUE MHO2OUIEHO8 HA MHONCUMENU OOHUM U3 CHOCODO08: BbIHECeHUe 3a CKOOKY,
2PYRNUPOBKA, UCHOIb30BAHUE POPMYT COKDAUWECHHO2O YMHONCEHUSL,

®  gblOeNAMb KBAOPAM CYMMblL U PASHOCIU OOHOUNEHO8,

®  PACKIAObBIBAMb HA MHOMCUMENU KBAOPAMHBIL  MPEXUTLEH,

®  GLINONHAMb NPeoOPA306AHUS  BLIPANCEHUN, COOEPHCAWUX CMENneHU C YerbiMU OMmpUuyamenbHbiMu
NOKA3amensimMu, nepexooums om 3anucu 6 ude CmeneHu ¢ YeiblM OMpUyamenlbHul;M NOKA3amenem K 3anuc 8 uoe
opoou;

®  GLINOIHAMb NPeobpazosanus OpPOOHO-PAYUOHANLHLIX GLIPACEHUN. COKpaujeHue Opobel, npueeoenue
aneebpauveckux Opodeill K 00wemy 3HAMeHameno, CLOXCeHUe, YMHOJCeHUe, OelleHue ancedbpaudeckux opooell,
8036€0eHuUe aneebpauieckoll Opoou 8 HAMypaIbHYIO U YEeaVIo OMPUYAMETbHYI0 CIenetb,

®  GLINOIHAMb NPEeoOPA308AHUS BbIPANHCEHU, COOEPAHCAUSUX KBAOPAMHbIE KOPHU,



®  guldenAmb K8aopam CymMmbl UIU PA3HOCIU O8YUIEHA 8 BbIPAINCEHUSAX, COOEPHCAUUX K8AOPaMmHble KOPHU,
®  BbINOIHAMb NPEoOPA30BAHUSL BBIPAICEHULL, COOEPIHCAUYUX MOOYTb.
B noBceaHeBHOI KU3HM U NIPU U3YUYEHHHU APYTUX NPeIMETOB:

®  GLINOIHAMb NPEodPA308AHUA U OCUICBUSL C YUCIAMU, 3ANUCAHHBIMU 8 CIAHOAPIHOM 8UOe;

®  GLINOHAMb NPeoOpPA306aHUs  AN2eOPAUYECKUX BbIPAJCEHUl NpU  peuleHuu 3a0ay Opyeux Y4yeOHvlx
npeomemos

YpaBHeHus1 1 HEPABEHCTBA

e Onepuposéamb NOHAMUAMU: YPAGHEHUE, HEPABEHCME0, KOPEeHb VPAGHEHUs, peuieHue Hepagencmad,
PABHOCUNbHBLE YPABHEHUS, 001ACb onpedeNeHUs YPaeHe s (Hepasencmed, CUCmembl YPAasHeHUU Ul HEPABEHCME),

® pewamv JNUHEliHble YPAGHEHUA U YPABHEHUs, CB00UMble K JUHEUHbLIM C HOMOWBIO MONCOECBEHHbIX
npeobpazosanuii;

® pewamsv K8AOpamHvle YPAGHEHUs U YPAGHEHUsS, C800UMble K K8AOPAMHBIM C NOMOWDBIO MONCOECMBEHHBIX
npeobpazosanuii;

® pewamsv OpOOHO-TUHELHbIE YPABHEHUS,

*  pewams npocmeiiuiue uppayuonanvhsle ypasuenus suoa (| f (x)=a, f(x)=g(x);

peuiams ypasHeHus 8Uda x"=a;
peuiams ypagHeHus cnocoO0M PAa3loNCeHUss HAd MHONMCUMENU U 3AMeHbl NePeMeHHOLL,
UCNONB3068AMb MEMOO UHMEPBAN08 O/ peuleHUs YeavlX U OPOOHO-PAYUOHANTbHBIX HEPABEHCME,
peuiamy TuHelHble YPAGHEeHUs U HePABEeHCMEA C NApamempamu,
peuiams HeclodHCHble K8AOPAmHble YPAGHEHUS ¢ NAPAMEMPOM,
peuams HeCl0HCHbIEe CUCEMbl TUHEUHbIX YPABGHEHUL C Napamempamu;
®  peuams HeCIOHCHbIE YPABHEHUS 8 YeablX YUCIAX.
B noBceqHeBHOM KU3HU U NIPU U3YyYEHUM APYTUX NpPeIMeTOB:
® CoCmasnAms U peulams JUHelHble U K8AOpamuvlie YPaeHeHUs, YPAGHeHUs, K HUM CBOOSUUecs, CUCHeMbl
JIUHEUHbIX YPABHEeHUll, HepaseHCMs NPpU peleHul 3a0ay opy2ux yieOHvlx npeomemos,
®  GLINOIHAMb OYEHKY Npasoonooodusi pe3yibmamos, NoIYYAemMblX npu peuleHuu JUHEeUHbIX U K8AOPAMHbIX
VPABHEHUI U CUCMeM TUHEUHbIX YPAGHEHUI U HePABeHCME NPU PeuleHUU 3a0ay Opyeux y4eOHblX npeomMemos;
®  guIOUpamMb COOMEEMCMEYIOWUe VYPAGHEHUS, HEePABEHCMEd UMW UX CUCmeMbl, Ol COCMABIeHUS
Mamemamuyeckol Mooeau 3a0aHHOL PealbHOU CUMYayuu Uid NPUKIAOHOU 3a0adu;
®  yMemb UHmMmepnpemupo8amsd NOJY4eHHbI NPU peuleHUU YPaeHeHUsl, HepaseHCcmea Uil CUCmemsl pe3)ibmam
8 KoHmeKcme 3a0AHHOU PeabHOU CUmyayuy Ui NPUKIAOHoU 3a0ayu
DOyHKIUHA



o  Onepuposamov NOHAMUAMU. DYHKYUOHANbHAS 3ABUCUMOCMb, DYHKYUS, epapur QyHKYUulU, cnocodbl 3a0aHus
dyHKyuu, apeymenm u 3HaveHue GyHKyuu, ooaacms onpeoenenuss U MHONCeCm80 3HAYeHUl QYHKYuY, Hyau GyHKyuu,
APOMENCYMKU 3HAKONOCMOAHCMBA, MOHOMOHHOCIYb (DYHKYUU, YEMHOCMb/HEYEMHOCb DYHKYUU,

® cmpoumv epaghuKku TUHEUHOU, K8AOPAMUYHOU DYHKYUL, 00pamHOU NPONOPYUOHANbHOCIU, (DYHKYUU BUOA.:

k
y=a+—. y=x, y=¥x, y=|x|;

® Ha npumepe KeaAOpAMuuHOU (DYHKYUlU, UCNOAb308amb npeobpaszosanus paguxa gynxkyuu Y=Ff(X) oua
nocmpoenus epagpuxos gyuxyuil 'y = af (kx+b)+c;

® COCmasnAmy YPAGHeHUsi NPAMOU NO 3A0AHHBIM YCIO0BUSAM. NpPOXoOsujell uepe3 08¢ MOYKU C 3A0AHHbIMU
KOOPOUHamamu, npoxoosiuell epesz OaHHYi0 MOYKY U NaApaiieibHOl OAHHOU NPIMOL,

® uccredosamv QYyHKYUIO nNo eé 2papuxy;

®  HAXOOUMb  MHOJNCECMBO  3HAYEHUL,  HYIU, NPOMENCYMKU  3HAKONOCMOSAHCMEd,  MOHOMOHHOCHU
K8aOpamuuHou hynKyuu,

® onepuposamv NOHAMUAMU:. NOCIE008AMENLHOCIb, APUPDMEMUUECKAs Npocpeccus, 2eoMempuiecKast
npoepeccusi;

®  pewams 3a0ayu Ha APUPMEMUUECKYIO U 2eOMEMPUYECKVIO NPOSPECCUIO.

B noBceaHeBHOI )KM3HU M IPU U3YYE€HHH IPYTHX MPEAMETOB:

®  ULIIOCMPUPOBAMb C HOMOWDBIO 2PADUKA PEAbHYIO 3A8UCUMOCTIL UL NPOYECC NO UX XAPAKMEPUCMUKAM,

®  UCNONB306AMb CEOUCMBA U 2PAPUK KEAOPAMUYHOU QYHKYUU NpU peuleHuu 3a0ad u3z opyeux yueOHuiX
npeomemos

TexcToBbIE 3a7a4H

e Pewamsb npocmole u CI0HCHbIE 3A0aAYU PAZHBIX MUNOB, A MAKHCE 3a0aUll NOBLIUEHHOU MPYOHOCMIU,

®  UCNONBL306AMb PA3HBIE KPAMKUE 3ANUCU KAK MOOeNU MEeKCMO8 CLONCHBIX 3a0ay 0Jis1 NOCMPOEHUsL NOUCKOBOT
cXeMbl U peuteHus 3a0ay;

®  pazuuamv MOOeib MeKCMAa U MOOelb peuleHUs 3a0adu, KOHCMPYUpo8ams K OOHOU MOOenu peuleHusl
HeCII0MCHOU 3a0ayu pasHvle MOOeIU meKcma 3a0a4u;

® 3HaMb U NPUMEHAMb 004 Cnocoba NOucka peulenus 3a0ay (om mpebo6anuss K YCI08UI0 U OM YCIO8USL K
mpeb08arur);

®  M00enuposamv paccyrHcoeHus npu NOUCKe peuleHus 3a0ay ¢ NOMOWbIO 2pag-cxemvi;

®  guldeNAmb 2MANbl PeuleHUs 3a0a4l U COOEPHCAHUe KAHCO020 Imand,

® yuemb 8bIOUPAMb ONMUMATLHBIN MEMOO PeuleHUs 3a0a4l U 0CO3HABAMb 8blOOP Memood, paccMampueams
PAa3nuuHble Memoobl, HAX00UMb PA3Hble PeuenUs 3a0ayu, eclii 603MONCHO,

®  gHANU3UPOBAMb 3AMPYOHEHUS NPU PeUleHUU 3a0a4;

®  GLINOHAMb PA3IUYHBIE NPeoOPA30B8AHUSL NPEONONCEHHOU 3a0ayu, KOHCMPYUPO8AmMb HOGble 3a0ayu U3
OaHHOU, 8 MOM YUcie 0OpamHvle;



®  UHMEPNPemuUpoB8amb BbIYUCTUMENbHbIE PE3VIbMAMbl 6 3a0aye, UCCIe008amb NOJYYEeHHOe peuleHue 3a0adu,

®  QHANU3UPOBAMb BCEBOZMOMNCHBIE CUMYAUUU B3AUMHO20 PACNONONCEHUS 08YX 00BEKMO8 U U3MEHEeHUe UX
Xapakxmepucmux npu COBMECMmHOM OBUNCEHUU (CKOPOCMb, 8peMsl, pACCMOsHUE) NPU peulenul 3a0a4 Ha OBUdNCEeHUe
08YX 00EKMO8 KAK 8 0OHOM, MAK U 8 NPOMUBONOJIOHCHBIX HANPABIEHUAX,

®  UCCIe008amb BCEBO3MOCHbIE CUMYAYUU NPU PeueHUU 3a0ai HA OBUICEHUEe NO peKe, paccMampuéams
PasHble cucmemvbl Omc4éma,

® pewiams pazHooOpasHvle 3a0auU «HA YACMUY,

® pewamsv U 0060CHOBbLIBAMb C80E peuleHue 3a0ay (8bl0eNamb MAMmeMamuyecKylo OCHO8Y) HA HAX0HCOeHue
Yyacmu YUCaa U YUCaa no e2o 4acmu Ha OCHO8e KOHKPEeMmHO20 CMbICIA Opoou,

®  0CO3HABAMD U 0OBACHAMb UOCHMUYHOCHb 3A0aY PA3HLIX MUNOBG, CEA3bIBAIOWUX MPU 8eIUYUHbL (HA pabomy,
Ha NOKYNKU, HA OBUJCEHUE). 8blOesAMb MU BEIUUUHbL U OMHOUEHUS MeXHCOY HUMU, NPUMEHAMb UX NPU peuleHuu
3a0au, KOHCMPYUPOBAmMs cOOCMEeHHble 3A0ay YKA3AHHBIX MUNOG;

® gr1ademb OCHOBHBIMU MEMOOAMU PeUeHUs 3a0ay Ha cMeCl, CNIAGbl, KOHYEHMPAYUU,

® pewams 3a0auu HA NPOYEHMbI, 8 MOM HUCTe, CILONHCHbIe NPOYEHMbL ¢ 0DOCHOBAHUEM, UCNONL3YA PA3HbLE
cnocobwl;

® pewams nocuyecKue 3a0aui Pa3HbIMU CHOCODAMU, 8 MOM HUcCle, ¢ 08YyMs OIoOKamu u ¢ mpems OI0KaMu
OAHHBIX C NOMOWBIO MAOIUY;

® pewamsv 3a0a4u NO KOMOUHAMOPUKE U Meopuu 8eposamHOCmell Ha OCHO8e UCNONb308AHUS U3YUEHHbIX
Memo008 u 000CHOBLIBAMb PeLUeHUe;

®  pewams HeCloNCHbIe 3A0ayU N0 MAMEMAMULECKOU CMamucmuKe,

® 061a0emb OCHOBHBIMU MEMOOAMU PEUEHUs. CIOJHCEMHbIX 3a0ay. apu@dmemuyeckull, areedpaudeckull,
nepebop 6apuanmos, 2eomempudeckutl, epaguueckull, NPUMEHAMb UX 6 HOBbIX NO CPABHEHUI0 C U3YYEHHbIMU
CUMYayusix.

B noBceHeBHOI )KM3HU M NIPU U3YYEHHH IPYTUX NMPEAMETOB:

®  gblOCISIMb NPU PeUeHUU 3a0ad XapaKmepucmuku paccmampusaemoll 8 3a0ave Cumyayu, omiuiHsvie om
peanvHbiX (me, om KOMOpPLIX abCmpacupos8aiucs), KOHCMPYUpO8AmMb HOBble Ccumyayuu ¢ Yuémom mux
Xapakxmepucmuk, 8 YaCMHOCMU, NPU peuleHul 3a0a4 Ha KOHYEeHMpPayuu, yuumsléams NIOMHOCIb 8eujecmad;

® pewiamsv U KOHCMPYUPOBAMb 3A0a4U HA OCHOBE DACCMOMPEHUS DeanbHblX CUMYAyull, 8 KOMOpbIX He
mpebyemcsi MouHbIl 8bIYUCTUMENbHBIU Pe3Yabman,

®  pewams 3a0ayu Ha O8UdNCEHUe NO peKe, PACCMAMPUBAs PA3HbIE CUCHEMbL OMCcYema

CTaTHCTHKA U TEOPHUs BEPOATHOCTE#

e Onepupogsamv nouaAMuUAMU: CMOIOYAMbBlE U Kpyeosble Ouazpammvl, mabauybl OAHHLIX, CpeoHee
apugmemuueckoe, meouana, Hauboabuiee U HAUMEHbUlee 3HAYEHUs BblOOPKU, pA3MAX 6blOOPKU, OUCNepCUs U
CMAaHOapmHoe OMKJIOHeHue, CIYYAuHAs USMEHYUBOCTb,

® u3gIeKamov UHGOpMaAyUI0, NPeOCMasieHHY0 8 MAOIUYAX, HA OUASPAMMAX, cpaApuKax;



® cocmagnams mabauysl, CMpoums OUAZPAMMbL U 2papuKyU Ha OCHOBE OAHHbBIX;
® onepuposamv NOHAMUAMU: PAKMOPUATL YUCIA, NEPECMAHOBKU U COYemaHus, mpey2oabHuk llackans;
®  NPUMEHAMb NPABUIO NPOU3BEOEHUs NPU PeuleHUY KOMOUHAMOPHbBIX 3404y,
®  onepuposamvb NOHAMUAMU. CYYAUHBIL ONbIM, CAVYAUHLII 86100, UCNbIMAHUE, 2JIeMEeHMAPHOe CIYUAlHOe
coovimue (ucxo0d), Kiaccuyeckoe onpeoeneHue GepOosMHOCMU CAYYAUH020 CcOObIMuUs, onepayuu HA0 CIYYAUHbIMU
cobvimuamu,
®  npedcmasnams UHGopmMayuio ¢ NOMowbIo Kpyeos Jiliepa
® pewamsv 3a0ayu HA BbIYUCIEHUE BEPOAMHOCIU C NOOCHUEMOM KOIUYeCmea 6apuanmos ¢ HOMOUbIO
KOMOUHAMOPUKU.
B noBceaHeBHOI KU3HM U NIPH U3YYEHHHU APYTUX NMPeIMETOB:
® U367eKamb, UHMEPNPEeMuUposams U npeoopazosvleéams UHGopmayuio, npeocmasieHHylo 6 maoauyax, Ha
ouazpammax, epagurax, ompaxcarouiyo ceoUCmea U XapaKmepucmuKu peaibHulX npoyeccos U s61eHull;
® onpedensimb cmMamucmuyecKue Xapakxmepucmuku 6vl00poK no madbauyam, ouazpammam, 2epaguxam,
8bINOIHAMb CPABHEHUE 8 3A8UCUMOCMU OM Yelu pelleHUs 3a0adu,
®  OYeHUusamv 8ePOSMHOCHb PEanlbHbIX COObIMULL U SIGTIeHU.
I'eomeTpuueckue Gpurypsbl
o  Onepuposams NOHAMUAMU 2e0MEeMPUUECKUX Pucyp;
® u38lIeKamv, UHMEPNPemuposams U npeobpaz0evleams UHGOPMAYUI0 O 2eoMempudecKux guaypax,
NpeoCmasieHHyI0 Ha Yepmetcax;
® npumeHaAmb 2eomempuyeckue hakxmol O peueHus 3a0ay, 8 MmoM 4ucie, Npeononazaroujux HecKoabKo
wazo8 peuleHus;
®  popmynuposams 6 nNpOCMeEUWUX CLYUASAX CBOUCMBA U NPUSHAKU pusyp;
®  00Ka3bl8AMb 2€0MEMPUYECKUE YIMBEPIHCOCHUSL
® grademvb CMaHOaApmMHuOU Kiaccugurayuel niocKux ueyp (mpeyeoibHuKo8 u 4emulpéxy20ibHUK0s).
B noBceaHeBHOM KU3HM ¥ TIPU U3YYEHUH APYTUX MPEIMETOB:
®  UCNOIBL3068AMb CEOUCMBA 2eOMEMPUYECKUX Pueyp 015 peuleHus 3a0ad NpaKmuiecKko2o xapakmepa u 3a0ay
U3 CMEIHCHBIX OUCYUNTUH
OTHOmIEHUSs
e Onepupogéamv NOHAMUAMU. pABEHCME0  Queyp, paguvie Queypsl, PABEHCMBO  MPEY2ONbHUKOS,
napaiielbHoOCmy  NPAMbIX, NEePNEeHOUKYVIAPHOCMb HPAMbBIX, Yibl MexcOy HNPAMbIMU, NEePNeHOUKYIAD, HAKIOHHAS,
npoexkyusi, nooooue ueyp, nodoobHsie hucypol, NOOOOHBIE MPEY2OTbHUKU,
® npumenamos meopemy Daneca u meopemy o HPONOPYUOHAILHBIX OMPEIKAX NPU peuleHul 3a0a4;
®  Xapaxkmepusoeams 3AUMHOE PACHONONCEHUE NPAMOU U OKDYHCHOCIU, O8YX OKPYHCHOCTIEII.
B noBceaHeBHOM KU3HM ¥ TIPH M3YYEHHH APYTUX MPEIMETOB:
®  UCNONBL306AMb OMHOUIEHUSA 01 peUleHUs 3a0ay, 603HUKAIOWUX 8 PEaNbHOU HCUSHU



M3MepeHuss H BIYUCTEHHS
e Onepuposamv npedcmasgieHuamu o OJuHe, NIOWAOU, 00béme Kak eeaudunamu. Ilpumensams meopemy
Iugpacopa, Gopmynsl nrowaou, 00véma npu pewieHuu MHO20UWA208bIX 3aA0ay, 8 KOMOPbIX He 6ce OaHHble
npeocmasiieHvl S6HO, a MpebOYIom GblYUCIEeHUU, ONepuposams 0Oonee WUPOKUM KOAUUeCE8OM @OPMYI OJIUHbL,
naowaou, 06vEMa, 8bIYUCIAMb XAPAKMEPUCUKU KOMOUHAYULL hucyp (OKpYHCHOCMEU U MHO20Y20IbHUKOB) BbIUUCAMb
paccmosuus mexcoy ueypamu, NPUMEHsmb MmpuecoHomMempudeckue Gopmyavl Olisi GbIYUCIEHUU 8 00aee CIONCHLIX
CYUanx, npoBOOUMb GbIYUCIEHUS HA OCHOBE PABHOBEIUKOCTU U PABHOCOCMABIEHHOCMIU,
®  1POBOOUMb NPOCMbLE BbIUUCTEHUS HA 00BEMHBIX Menax;
® copmynuposamo 3a0auu Ha 8bluUCIEHUE OUH, NIowalel u 00véMo8 u pewams ux. B cooepocanuu ecmo
ewé u meopema CUHycos u Kocurycos. Jlubo mam yopameo . 1ubo 30eco 006asums
B noBceHeBHO KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:
®  POBOOUMb BbIYUCIEHUS. HA MECHHOCTIU,
® npumeHsmb GOpMYIbL NPU  GLIYUCICHUSX 6 CMEJICHbIX YUeOHbIX npedmemax, 6 OKpydcaioujell
oeticmeumenbHOCmu
I'eomeTpuuecKkre MOCTPOEHHUS
o U306pascams ceomempuyeckue gueypvl no meKCmo8oMy U CUMBOIbHOMY ONUCAHUIO,
®  C80000HO ONEPUPOBAMb YEPMENCHBIMU UHCMPYMEHMAMU 8 HECTONCHBIX CIIYUASX,
®  GLINONIHAMb NOCMPOEHUS MPEY2OJbHUKOS, NPUMEHAMb OmOelbHble Memoobl NOCMPOEHUU YUPKYIeM U
JIUHEUKOU U NPOBOOUMb NPOCMeluiUe UCCIe008AHUS YUCILA PeUleHUl;
® u3z00padcamv Munogvle NIOCKUe Gueypvl U 00beMHble Mmeld ¢ NOMOWbI) NPOCMENUUX KOMNbIOMEPHBIX
UHCMPYMEHMO8.
B noBceaHeBHOM KU3HM ¥ TIPU U3YYEHUH APYTUX MPEIMETOB:
®  GLINOIHAMb NPOCMeliue NOCMPOCHUs. HA MECIMHOCMU, He0OX0OUMbLe 8 PEANbHOU HCUSHU,
®  OYEHUBAMDb PAZMEPDL PEATbHBIX 00BEKMO8 OKPYIHCAIOUe20 MUPA
IIpeoOpa3oBanus
o Onepuposamv noHamuem 08UNCEHUs. U NPeobPA3068aHUs NOO0OUsL, 81A0emb NPUEMAMU NOCMPOEHUsT Pueyp ¢
UCNONB308AHUEM OBUNCEHUL U NPeoOPA306anUll NOOOOUs., NPUMEHAMb NOJYYEHHble 3HAHUS U ONbLM NOCMPOCHULl 6
CMEJICHBIX NPEeOMemax U 8 peaibHblX CUMYAYUsX OKPY*Carwe20 Mupa,
o cmpoumsv ¢ueypy, noO0oOHYI0 OAHHOU, NOIL308AMbCS CEOUCMEAMU NOO000UsL O 0OOCHOBAHUSL CBOUCME
puzyp;
®  IPUMEHAMb CBOUCMBA OBUNCEHUTI 01 NPOBEOeHUs NPOCMENUUX 000CHOBAHUL CBOUICME uzyp.
B noBceaHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:
®  NPUMEHAMb CEOUCMBA OBUNCEHUN U NPUMEHAMb N000OUe OJisl NOCMPOEHU U 8bIYUCTIEHUL
BekTOpbl 1 KOOPAUHATHI HA TJIOCKOCTH



e Onepuposéamsb NOHAMUAMU BEKMOP, CYMMA, PA3HOCMb BEKMOPOS8, NPOU3BeoeHUe 8eKmopa Ha 4ucio, y2oi
MedHcOy 6eKmopamu, CKauapHoe npousseoeHue 6eKmopos, KOOpOUHAmul Ha NIOCKOCMU, KOOPOUHAMbL 6eKMOpa,

®  GLINOIHAMb OelicmEUsi HA0 6eKMOpamu (ClodceHue, BbluUMAaHue, YMHONCEHUEe HA HYUCTO0), GbIYUCTAMb
cKanapHoe npousseoeHue, Onpeoeisims 8 NPOCMEeUWUx CAyuasx yeoi mMexcoy 6eKMopaMu, bINOHAMb PA3I0HCEHUE
gekmopa Ha cocmasiaujue, NPUMEHAMb HOLYYeHHble 3HAHUSL 8 (u3uKe, NONbL308AMbCA (QOPMYIOLU BLIYUCTEHUS
PACCMOANUSL MEAHCOY MOUKAMU NO UZBECIHBIM KOOPOUHAMAM, UCHOIb308AMb YPAGHEHUsL (hueyp 015 peueHus 3a0ay,

®  /IPUMEHAMb 8eKMOPbL U KOOPOUHAMbL OISl peUleHUsl 2eOMeMPUiecKUx 3a0ad Ha 8blYUCIeHUe ONUH, Y2l08.

B noBceaHeBHOI KU3HM U NIPU U3YYEHHHU APYTUX NMPeIMETOB:

®  UCNONBL306AMb NOHAMUS BEKMOPO8 U KOOPOUHaAm Oisl peuleHus 3aday no ¢usuke, ceocpaguu u opysum

YueOHbIM npeomemam
HUcTopusi MaTeMaTHKHU

e Xapaxmepuzoeamv 6KIAO BblOAIOWUXC MAMEMAMUKO8 6 pa3eumue MamemMamuku U UHbIX HAYYHBIX
obnacmeti,

®  NOHUMAmMb poib Mamemamuku 8 pazeumuu Poccuu

MeTtoabl MaTeMaTHKH

o Ucnonw3ys uzyyeHHvle Memoovl, NPOBOOUMb OOKA3AMENbCMBO, 8bINOHAMb ONPOBEPAHCEHUE,

o Buibupams uzyuenHvle Memoobl U UX KOMOUHAYUYU OISl peuleHuss MamemMamuiecKux 3a0a4;

® ucnorv3osamv Mamemamuyeckue 3HAHUs 0Nl ONUCAHUA — 3AKOHOMEPHOCmel 8  OKpycarujel
OelicmeumenbHOCMuU U NPOU38e0eHUsAX UCKYCCMBEa,

®  NpUMeHAmb npocmeuuiue NpocpamMmuvle cpeocmeda U 2NeKMpPOHHO-KOMMYHUKAYUOHHbIE CUCmeMbl Npu
peulenuy MamemMamuyeckux 3a0au.

COJAEPXAHUE NPEJIMETA «MATEMATHUKA)

ConepkaHne KypcoB MaTeMaTHKH S5—6 KIJIacCcoB, aireOpbl M reoMeTpuu 7-9 KiaccoB OOBEIWHEHO Kak B
UCTOPUYECKH CIIOKMBIIMECS JIMHUM (YUCIIOBasi, anreOpanyeckas, reoMeTpuueckas, (GyHKIMOHAIbHAs U Jp.), TaK U B
OTHOCHTEJIGHO HOBBIE (CTOXAcCTHYeCKasl JMHHSA, «peajbHas MaTeMaTuka»). OTAeNbHO TPEJACTABICHBI JHHHUS CIOKETHBIX
3aJa4, HICTOpUYECKas JINHUS.

DJIeMEeHThI TEOPUH MHOKECTB M MATEMATHYEeCKOM JIOTHKH

Cornacao @I'OC ocHoBHOro o01iero oopa3zoBaHus B Kypc MaTeMaTHKH BBeJEeH pazjen «Jloruka», KOTOpbId He
IperoiaraeT JOMOJHUTEIBHBIX YacOB Ha W3YYEHHUH M BCTPAWBAeTCS B pa3IMYHBIE TEMBl KYpPCOB MaT€MaTHKH H
UH(POPMATUKHU U MPEIBAPSIETCS O3HAKOMIIEHHUEM C 3JIEMEHTAaMH TEOPUU MHOXKECTB.

MHoKecTBa H OTHOLIEHUSI MEKITY HUMHU

MHOXeCTBO, Xapakmepucmuueckoe c8oUCme0 MHOMCECMEd, FITIEMEHT MHOXKECTBA, 1nycmoe, KOHeuHoe, OeCKOHeYHOoe
mHodcecmeo. TlonMHO)ecTBO. OTHOIICHUE TPUHAIICKHOCTH, BKIIFOUEHHSI, paBEHCTBA. JJIEMEHTBI MHOXKECTBA, CIIOCOOBI
3aJJaHUsI MHOXKECTB, PACNO3HABAHUE NOOMHONCECIE U IJIEMEHMO8 NOOMHONCECNE C UCNOTIb308AHUEM KPY208 Diiepa.



Onepauuu HaJ MHOKeCTBAMM

[lepeceuenne u OObEAMHEHUE MHOXKECTB. Paznocmb MHOdCecms, OONOJHeHue MHodxcecmsa, HMnmepnpemayust
onepayuil Ha0 MHOICECMBEAMU C NOMOUbIO Kpyeoes Jiliepa.

DJIeMeHTBI JIOTHKHU

Onpenenenue. YTBepxkIeHUsI. AKCHOMBI U TeopeMbl. JlokazaTenbCcTBO. Jloka3arenbCcTBO OT IpOTUBHOrO. Teopema,
oOpartHas nanHoi. [Tpumep u KoHTpHpuMep.

BrickasbiBanus

VICTUHHOCTD | JIOXKHOCTB BBICKa3bIBaHUA. Crodichble u npocmole gvickazviéanus. Onepayuu Hao 8blCKA3bIBAHUAMU
C UCNONIBL308AHUEM TO2UYECKUX CBA30K: U, UIU, He. YCll06Hble 8bICKA3bIGAHUS (UMNIUKAYUL).

Coaeprxanue Kypca MaTeMaTHKH B 5—6 kiaccax

HartypajbHble 4ynucaa u HYJb

HarypajbHblil psii Yuces U ero CBoiicTBa

HatypanbHoe 4ncio, MHOKECTBO HATypalbHBIX YHCEN U €r0 CBOICTBA, N300paKeHHE HATypaIbHBIX YUCENT TOUKAMHU
Ha 4YKMCIIOBOM NPsAMOi. Mcronp30BaHne CBOMCTB HATYPAJIbHBIX YMCEII IIPU PEILICHUH 3a/1a4.

3anuch U YTeHHEe HATYPAJbHBIX YHCeJI

Paznunumne mexny nudpoi u unciaom. Ilo3unnonHas 3anuch HATYpaJbHOTO YHCIIA, IOMECTHOE 3HAYeHUE LUQPHI,
pa3pslibl U KJIAcChl, COOTHOIIEHUE MEXIY ABYMS COCEIHHUMHU Pa3psAHbIMU €JUHULIAMHU, YTCHHE U 3aIUCh HATypalbHBIX
YHCell.

OxpyrieHue HaTypaJbHBIX YUCeJ

HeoOxonumocts okpyriienus. [IpaBuno okpyriieHus HaTypabHBIX YHCEI.

CpaBHeHMe HATYPAJILHBIX YHcesl, CPaBHeHHe ¢ yucyaoMm ()

[loHsiTHE O CpaBHEHUM YHUCEN, CPABHEHUE HATYPAIbHBIX YUCEN APYT C IPYrOM U C HYJIEM, MaTeMaTUYECKas 3aIlluCh
CpPaBHEHMM, CLIOCOOBI CPAaBHEHUS YHCEIL.

JeHcTBHA ¢ HATYPAJIBbHBIMH YHCIAMH

CnoxeHre W BBIYUTAHUE, KOMIIOHEHTHI CJIOKEHUSI U BBIYMTAHUS, CBSI3b MEXKJIY HHMH, HaXO0XXJICHHE CYMMBI U
Pa3HOCTU, U3BMEHEHUE CYMMBI U Pa3HOCTH MPU U3MEHEHUU KOMIIOHEHTOB CIIOKEHUS U BBIYMTAHMS.

YMHOXEHUE U JIeJIeHHe, KOMIIOHEHThl YMHOXEHHS U JEJIEHUS, CBSA3b MEXAY HUMH, YMHOXEHHE U CIOXKEHHE B
CTOJIOHK, JIeJIEHHE YTOJIKOM, IPOBEPKA pe3yIbTaTa ¢ MOMOUIbIO IPUKUIKA U OOpAaTHOTO IEHCTBHSL.

[lepemecTuTeNbHBINA U COUYETATEIbHBINA 3aKOHBI CJIOKEHUS M YMHOXKEHUS, paclpe/leIUTEeIbHbIA 3aKOH YMHOXEHUS
OTHOCUTEJIBHO CIIOXKEHUS, 000CHOBAHUE ANICOPUMMOS BbINOIHEHUS. APUPMEMUYECKUX OelCmBULL.

CreneHb ¢ HATYPAJIbHBIM IOKa3aTeJIeM

3anuch uuciaa B BHUAE CYMMBbI pPa3psaHBIX CJAraéMbIX, IMOPSJOK BBIOJIHEHUS JEHUCTBUM B BBIPAXKEHUSX,
COJIeprKallliX CTENEeHb, BBIYUCICHHE 3HAUEHUHN BBIPAXKEHUN, COJIEPKAIINX CTETIECHb.

Yuci10BbIe BHIPAKEHUSA

UucnoBoe BbIpaXXEHUE U €ro 3HaYeHHE, OPSAIOK BBIOJIHEHUS TEHCTBHI.

Jenenne ¢ octaTkoM



Jlenenue ¢ OCTaTKOM Ha MHOKECTBE HaTypaJbHBIX YHCEl, cgolicmea oenenus ¢ ocmamkom. [IpakTudeckue 3a1aun
Ha JICJICHHUE C OCTATKOM.

CgoiicTBa U NPU3HAKY JAEJIUMOCTH

CBoiicTBO enuMocTy cyMMbI (pa3HocTr) Ha uncio. [IpusHaku nenumoctu Ha 2, 3, 5, 9, 10. Ilpusnaxu oerumocmu
Ha 4, 6, 8, 11. /loxazamenbcmeo npusHaxkos oerumocmu. PelieHue NMpakTHYECKUX 3ajlady ¢ MPUMEHEHHEM IPU3HAKOB
JEJIIUMOCTH.

Pa3o:keHue 4ucjia HA NPOCThIe MHOKUTE/IH

[IpocTeie U cocTaBHBIE YUCIA, peuemo Ipamocghena.

Pa3noxkeHne HaTypaabHOTO YKCIa HA MHOKUTENH, Pa3IoKeHUE HAa IPOCThIe MHOXUTENU. Konuuecmseo oenumenet
Yucaa, aneopumm PasziodCeHuss YUcia Ha npocmole MHOJXCUMenl, OCHOBHAS meopemd apupmMemuxu.

AsiredOpanyeckue BbIpasKeHMsI

Hcnonb3oBanue OYKB it 0003HAYCHUS YHCET, BRIYUCICHUE 3HAUCHUS areOpandeckoro BeIPpaKCHUS, TPUMCHCHHE
anreOpanvyeckux BBIPAKEHUN MJIs 3alMUCH CBOWCTB apu(PMeTUYECKUX JEHCTBUM, MpeoOpa3oBaHHE alredpandecKux
BBIPAKCHU.

JennTesin u KpaTHbIE

JlenmuTenb U ero CBOMCTBA, OOIINI ACIUTENb IBYX OO0JIee YUCell, HauOOIbIINK OOIIHI JeTUTENb, B3AMMHO TIPOCTHIC
qrclia, HaxoXKJIeHne Haumbosbiuero oduiero nenurtenis. KpatHoe u ero cBoiicTBa, obiiee KpaTHOe IBYX U Ooliee dwmcen,
HauMeHbIee olliee KpaTHOe, CIOCOObl HaX0XK/IEHUSI HAMMEHbILIEro 00IIero KpaTHOTO.

JApodu

OO0ObIKHOBEHHBIE IPOOH

Hons, dacte, ApoOHOE uucio, Opodb. J[poOHOE umciio Kak pe3ynbrar AeneHus. [IpaBuiibHble M HENpaBUIIbHBIC
IpobOu, cMeIIaHHas Jpo0b (CMENIAaHHOE YUCIIO).

3anuch HaTypaJbHOIO 4YMCia B BHUJIE JApOOM C 3a/JlaHHBIM 3HaMeHAaTeseM, MPeoO0pa3oBaHKUE CMEIIaHHOM TpoOH B
HEMpaBUWIbHYIO 1po0b U HA000POT.

[IpuBenenue apodeii k od1eMy 3HaMeHaTento. CpaBHEHHE OOBIKHOBEHHBIX JIpo0ei.

CrnosxeHue ¥ BBIYUTaHUE OOBIKHOBEHHBIX IpOOeii. YMHOKEHNE U JIeJIeHHe OOBIKHOBEHHBIX IPOOeH.

Apudmernueckue JeHCTBUS CO CMEIIaHHBIMU IPOOSMHU.

Apudmernueckue eHUCTBH ¢ JPOOHBIMU YUCTAMH.

Cnocobvl payuonanuzayuu 8bIYUCIEHULL U UX NPUMEHeHUe NPU 8bINOJIHEHUU OeliCEU.

JecsiTuuHbIe APOOH

enas u qpoOHas yacTu aecsITHIHON aApoou. [IpeoOpazoBaHne AECATUYHBIX IpoOel B 0OBIKHOBEHHBIE. CpaBHEHUE
JIEeCATHUHBIX Apobei. ClokeHHe W BBIYUTAHHE ACCITHUYHBIX ApoOed. OKpyrieHue NeCATHYHBIX ApoOeld. YMHOXKEHHE U
JIeTICHUE JIECATUYHBIX Apo0et. [Ipeobpaszosanue 0ObikHOGeHHbIX Opobell 8 DecamuuHble Opoou. Koneunvle u 6eckoHeynbvie
decsamuunvle OpooU.

OTHOmEHne ABYX YHUCeJI



Macmtab Ha 1urane u kapte. IIpomopruu. CBolicTBa MpONMOPIHA, MPUMEHEHHE MPOMOPIHMA W OTHOIICHUH TPH
pELIEeHUH 3a1ay.

Cpennee apupmerndeckoe qucea

Cpennee apudmernyeckoe AByX uucen. M3o0paxkeHue cpeqHero apupMeTHYeCKOro JABYX YHCENl Ha YHCIIOBOM
npsiMol. Pernenue mnpakThyeckux 3aJad C IpUMEHEHUEM cpenHero apudmeruyeckoro. Cpeodwee apugmemuueckoe
HEeCKONbKUX YUCEL.

IIpoueHTHI

ITonsatue IMPpONCHTA. Brraucnenue IMPOLCHTOB OT YMUCJIa U YUCJIA 110 U3BCCTHOMY IIPOLCHTY, BBIPAKCHUC OTHOUICHUA
B [IpOLIEHTaX. PellieHne HeCI0KHbBIX MPAKTUYECKUX 3aa4 C IIPOLICHTaMH.

JAunarpamMmmbl

Cronbuateie U KpyroBble nuarpamMmbl. W3Bineuenue undopmanuu u3 auarpamm. HMzobpadicenue ouazpamm no
YUCTIOBbIM OAHHBIM.

PanuonaapHbie yHucaa

IMonoxuTeILHBIE M OTPULIATEIbHBIE YHCJIA

N300paxkeHne yucen Ha YMCIOBOM (KoopauHaTHON) mpsMoil. CpaBHeHue uncen. Moaynp 4ucia, reoMeTpruiecKast
HHTCpIpCTallkad MOAYJIA YrcCJia. I[eflCTBPIH C MOJIOXKUTCIIbHBIMU U OTPULATCIIbHBIMU YU CIIAMH. MHO0X%ecTBO OEJIBbIX YHUCEII.

IloHsiTHE 0 panMOHAJIBLHOM YHCcJe. [lepsuunoe npedcmasienue 0 MHOJNCeCmee payuoHaIbHbIX yucen. JIedcTBus ¢
paluMoOHaIbHBIMH YHCIAMHU.

Pemienne TeKCTOBBIX 3a7a4

EauHunbl u3MepeHuii: JJIMHBI, TUIOIAau, 00bEMa, MacChl, BpEMEHHU, CKOPOCTU. 3aBUCUMOCTH MEXKAY €IUHUIIAMU
HN3MCPCHUMA Kﬂ)KI[OfI BEJIMYUHBI. 3aBUCUMOCTH MCXKAY BCIMYUMHAMHU: CKOPOCTb, BPpEMA, PACCTOAHUC, IMTPOU3BOJAUTCIILHOCTD,
BpeMmsi, paboTa; 1leHa, KOJTMYECTBO, CTOUMOCTD.

3anaun Ha Bce apupMeTHUECKHE TeCTBUS

Pemenne TekcToBBIX 3amau apupmerndeckuMm crocoOom. lcmonb3oBaHue TaOMUWIl, CXeM, YEpTek e, Apyrux
CpCACTB MPEACTABIICHUA JaHHBIX ITPHU PCIICHUN 3aJla4H.

3aga4u Ha ABHKEHHE, PA00TY H MOKYIIKH

Pemenne HecmoXHBIX 3ala4 Ha [JABUKCHHUC B IIPOTUBOIIOJIOKHBIX HAIIPAaBJICHUAX, B OAHOM HallpaBJICHUU,
JIBUKEHHE MO0 PeKe MO TEYCHHIO M MPOTHB TeueHus. PerieHue 3amad Ha coBMecTHYIO paboty. [Ipumenenue apodeii mpu
pelleHny 3ajay.

3aaum Ha YACTH, 10, NIPOLEHTHI

Pemenue 3amau Ha HaXOXKJI€HHME YacTH 4YMCIa M YHUCIA MO €ro yacTu. Pemienue 3agady Ha MPOLEHTHI U JIOJH.
[IpuMeHeHue nponopuuii MpHU PELICHUH 3a/1ay.

Jloruyeckue 3a1aum

Perienne HeCIOXKHBIX JIOTUYECKUX 3a/1a4. Peuienue 102uieckux 3a0ay ¢ NomMowbio epagoe, maobauy.

OcHOBHbBIE MeTO/IbI PellIeHUs] TEKCTOBBIX 3a1a4: apuPpMETHUECKUM, TepeOdOop BapUAHTOB.



Harasiinas reomMerpust

durypsl B okpyxkaromeMm mupe. Harmsmaele mpencraBieHus o Gurypax Ha IUIOCKOCTH: TpsMas, OTPE3OK, Jyd,
yroJi, JOMaHas, MHOTOYTOJIbHUK, OKPYXKHOCTb, Kpyr. UeThIpeXyroJbHUK, MPSIMOYTOIbHUK, KBaJpaT. TpeyroiabHUK, 8Uobl
mpey20nvHuKos. Ilpasunvhvie MHO20y2onbHUKU. V300pakeHWE OCHOBHBIX TI'E€OMETpUYECKHX Guryp. BzaumHoe
pacnosnoxcenue 08YX HPAMbLX, O08YX OKPYICHOCMEU, NpsAMOU U OKpyycHocmu. JlnHa oOTpes3ka, JIoMaHOW. EnuHuIb!
u3Mepenusi uaHbL. [locTpoeHune orpe3ka 3agaHHON AnuHBL. Buasl yrios. I'pagycHas mepa yria. M3mepenue u
MIOCTPOCHHUE YIJIOB C IOMOIIbIO TPAHCIOPTHUPA.

[lepumerp wmHOrOyronpHuKa. [loHsTHEe mom@aau QUIYpHl;, EIWHULBI W3MEpeHHs IuIomanau. l[Lmomans
IpsIMOYTOJIbHUKA, KBajpaTa. [Ipubnmkennoe usmepenue mwiomanu Guryp Ha Kietdaroit Oymare. Pasrosenuxue gueypoi.

Harnsinaele mpeacTtaBieHHss O MPOCTPAHCTBEHHBIX (urypax: KyO, mapajuienenunen, Npu3Ma, NMUpaMuja, miap,
cdepa, konyc, nunuuap. M3zobpaxeHue npocTpaHCTBEHHBIX Guryp. I[lpumepwl ceuenutl. Muozoepannuxu. Ilpasunvhule
MHo2oepanHuku. ITpuMepbl pa3BepTOK MHOTOTPAaHHUKOB, IMJIMHPA U KOHYCA.

[Tonstue o6beMa; eaunHHIIBI 00beMa. OObEeM MPSIMOYTOIBHOTO MapajuieNenunena, Kyoa.

[Tonsatue o paBenctBe ¢uryp. LleHTpanbHas, oceBas W 3epkanbHasi CAMMETpUU. M300pakeHne CUMMETPHYHBIX
dburyp.

Pemrenune npakTrueckux 3ajad ¢ MpUMEHEHHEM POCTEHIIINX CBOKCTB (uryp.

Hctopus MaTeMaTUKHU

llosenenue yugp, 6yks, uepoznugos 6 npoyecce cuéma u pacnpedeienuss npooykmos Ha JIpesnem bBnuosicnem
Bocmoke. Césasb ¢ Heonumuueckoii pegontoyueii.

Pooicoenue wecmudecamepuunoii cucmemol cuucienus. Ilosgnenue oecamuunou 3anucu 4ucei.

Poowcoenue u pazsumue apugpmemuxu namypanvnoix yucen. HOK, HOJ[, npocmuie uucna. Pewwemo Opamocghena.

llosasnenue nyna u ompuyamenvuwix yucen 6 mamemamuxe opegnocmu. Pone [Juogpanma. Ilouemy (—1)(—1) =+1

/poou 6 Basunone, Ecunme, Pume. Omxpvimue oecamuynvix Opobei. CmapunHvle cucmemuvl mep. [lecamuunvie
0pobu u mempuyeckas cucmema mep. JI. Maenuyxuii.

Coaepixanue Kypca MaTeMaTHKH B 7-9 Kiaccax

Auredpa

Yucaa

PauuonanbHbIe yncia

MHOXeCTBO palMOHAIBHBIX uncen. CpaBHEHHE palMOHANBHBIX 4Hucel. JleWcTBHs C palMoOHATbHBIMU YHCIIAMHU.
Ilpedcmasnenue payuorHaibHoO20 YUCIA 0eCAMU4HOU OpoobIO.

HppanuoHajbHble Yucia

[TonsiTre uppanoHaibHOroO yncia. Pacno3HaBanue uppanuoHanbHbIX yncen. [IpuMepsl noka3arenscTB B ajnreodpe.

HppauvoHambHOCTE 4HncHa \/E . Ilpumenenue B reomerpuu. Cpasunenue uppayuonanvhvlx uucen. Muoowcecmeo
0eliCmeUmenbHuIX Yucer.
ToxnpecTBeHHBbIE NpeoOpa3oBaHuA



YucsoBble 1 OyKBEeHHbIE BbIPAKEHUS

Bripaxkenue ¢ nepeMeHHON. 3HaueHHe BbIpakeHus. [locTaHOBKA BBIPAKEHUN BMECTO IEPEMEHHBIX.

[esble BbIpasKeHUsI

CreneHb ¢ HaTypaJbHBIM IOKaszareneM U e€ cBoiicTBa. [IpeoOpa3oBaHusi BBIpaKEHHM, COJEP)KAIIUX CTEHEHU C
HaTypaJbHbIM IIOKA3aTEJIEM.

OpHowieH, MHorowieH. JleWcTBUA € OJHOWIEHAMM W MHOTOYJICHaMM (CJIOXKEHHE, BBIUUTAHUE, YMHOMKEHUE).
DopMyIbl COKPAIEHHOIO YMHOXEHUS: PAa3HOCTh KBAaJApaToOB, KBAaJpaT CyMMBbI U pa3HOCTU. Pa3iioxkeHue MHOrouseHa Ha
MHOXHTEJIH: BEIHECEHHE OOIEr0o MHOXKHUTENS 32 CKOOKHU, ePYHINUPOBKA, NPUMEHEHUE opMYI COKPAUEHHO20 YMHONCEHUS.
Ksaopammuuiii mpéxunen, paznosicenue K8a0pamuHo2o mpéxuiena Ha MHONCUMEU.

J/{poOHO-panHOHAJIbLHBIE BHIPasKEHUS

Crenenp ¢ uenbIM MokasareneMm. lIpeoOpa3zoBaHue IpOOHO-TMHEWHBIX BBIPAKEHUM: CIOXKEHHE, YMHOXKEHHE,
neneHue. Aneebopauveckas Opobw. Jlonycmumvie 3HAYUEHUS NEPEMEHHLIX 8 OPOOHO-DAYUOHANLHLIX —BbIPANHCEHUSX.
Coxpawenue ancebpauueckux opobeii. I[lpusedenue ancebpauueckux oOpobeil kK obwemy 3Hamenamento. /leticmeus c
aneebpaudeckuMu OpooAMU: CIOdHCEHUe, bIYUMAHUe, YMHOJCEHUe, OeleHle, 8036e0eHUe 8 CINENeHb.

IIpeobpazosanue vipasiceruti, cO0ePHCAUUX 3HAK MOOYIIA.

KBaagparHbie KopHH

Apudmernueckuii KBaJpaTHbIM KopeHb. [IpeoOpazoBaHue BBIpaKEHUH, COJIEPKAIIMX KBaJpaTHBIE KOPHHU:
YMHOXEHHE, JIeJICHNEe, BRBIHECEHNE MHOKUTEIIS U3-TI0/] 3HaKa KOPHS, 8HeCeHUue MHONCUmMeisi N0O 3HAK KOPHAL.

YpaBHeHHS U HEPaBEHCTBA

PaBencrBa

YucnoBoe paBeHCcTBO. CBOMCTBA YNCIIOBBIX paBEHCTB. PaBEHCTBO ¢ mepeMeHHOM.

YpaBHeHus

[lonsiTre ypaBHEHUS U KOpHs ypaBHeHUs. [Ipedcmasnenue o pasnocunvbHocmu ypasuenuti. Obnacme onpeoeneHus
ypasHenus (0061acms OONYCMUMbBIX 3HAYEHUL NePeMEHHO).

JInHeliHOe ypaBHEHHE U €r0 KOPHHU

Pemennie nuHEHbIX ypaBHEHUH. Jlunelinoe ypasHenue ¢ napamempom. Konuuecmeo xopHeti nuneiino2o ypasHenus.
Pewenue nuneiinvix ypagnenuti ¢ napamempom.

KBanpaTrHoe ypaBHeHHe B er0 KOPHH

KBagparusle ypaBHeHus. HenonHble kBagpaTHele ypaBHEHUs. JIMCKPUMUHAHT KBaJApaTHOTrO ypaBHeHUs. DopMmyia
KOpHEW KBaJgpaTHOTO ypaBHeHUs. Teopema Buema. Teopema, obpammnas meopeme Buema. PenieHue KBaapaTHBIX
YpaBHEHUM: HCIONb30BaHUE (POPMYNBl Ul HAXOXKIEHHUS KOPHEW, 2epaguueckuil memoo peuieHus, pasilodiceHue Ha
MHOdCUmMeENnU, noobop KOpHell ¢ Ucnoiv3oganuem meopemvl Buema. Konuuecmeo kopmeil keadpammoeo ypasHeHus 6
3asucumocmu om e2o ouckpumurnanma. bukeaopammuvie ypasnenus. Ypaguenus, co0umvle K TUHEHHbIM U K8AOPAMHBIM.
Keaopammuvie ypasnenus ¢ napamempom.

JApo0HO-panMoHaNbHbIC YPABHEHUSA

Pemenue npocremx ApoOHO-TUHEHHBIX ypaBHEHUN. Peuwenue 0pooHo-payuoHanibHuiX ypagHeHu.



Memoovl  peuwienuss ypasHeHuul: Memoobl PABHOCUILHBIX NPeoOPA308aHULl, MEMOO 3AMeHbl NePeMeHHOl,
epaguueckuti memoo. Hcnonvzosanue c80tcma QyHKyuli npu peuieHuu ypasHeHuil.

Tpocmeiiuue uppayuonanvivie ypasnenus euoa (| f(x)=a, /f(x)=,/g(x).

Vpasnenus suda X" = a.Ypasuenus é yenvix uuciax.

Cucrembl ypaBHeHUH

VYpaBHeHue ¢ AByMs NepeMeHHbIMU. JIMHEHHOe ypaBHEHHE C ABYMs IMEpeMEeHHbIMU. [Ipsamas kax epaguueckas
uHmepnpemayus IUHeUH020 yPasHeHUs ¢ 08YMs NePeMEeHHbIMU.

[TonsiTue cucremsl ypaBHeHU. PerieHue cuctemMbl ypaBHEHUM.

MeTtoapl pemieHus CHCTEM JMHEWHBIX YpPaBHEHUH C JBYMS NEPEMEHHBIMH: 2paguueckuti memoo, Memoo
C0JICeHUsl, METO] TIOJICTAHOBKH.

Cucmembul TUHEUHBIX YPABHEHULL C NAPAMEMPOM.

HepagBencrBa

Uucnossle HepaBeHCTBA. CBONCTBA YUCIIOBBIX HepaBeHCTB. [IpoBepka cripaBeAIMBOCTH HEPABEHCTB MPU 3a/laHHbIX
3HAUYEHHUSIX [TEPEMEHHBIX.

HepasenctBo ¢ nepemennoii. Ctporue u HecTporue HepaBeHcTBa. QbOnacme onpedenienus HepageHcmea (0oaacmo
00Ny CMUMbIX 3HAYEHUL NePeMeHHOLL).

Pemenue nuHEHBIX HEPABEHCTB.

Keaopamnoe nepasencmeo u e2o peuwenus. PeuwieHue K8aOpamHulX HepABEeHCMS: UCHONIb308AHUE CEOUCME U
epaghuxa k6adpamuuHol GyHKYul, Memoo UHMepP8alos. 3anucy peuienus K8aopamHo2o HepaseHCmad.

Pewenue yenvix u 0pobHoO-payuonanivhblx Hepagencme Memooom UHMeEPEaAlos.

Cucrembl HEpaBeHCTB

CucreMbl HEpaBEHCTB C OJIHOM mNepeMeHHOHl. PelieHne cructeM HEpPaBEHCTB C OAHOM NEPEMEHHOMN: JIMHEHHBIX,
keadpammuwix. W300pakeHUe pELIeHUs CHCTEMbl HEPaBEHCTB Ha YHMCIOBOM NpsAMOil. 3amuch peIIeHus CUCTEMBI
HEPaBEHCTB.

DOyHKUMHT

IHousitue pyHKkuMU

JlexkapToBbl KOOpPAMHATBI Ha IUIOCKOCTH. DOpMUPOBaHME MPEACTAaBICHUM O METAalpeIMETHOM IIOHATUU
«koopauHaTely. CriocoOs! 3a1aHus (YHKIMI: aHATUTUYECKUH, rpadudeckuii, Tabnuunblid. ['paduk dynkiuu. [pumepst
(GyHKLIUH, MOTy4aeMbIX B IPOLIECCE HMCCIENOBAaHMS PA3IMUHBIX pPEaTbHBIX IPOLECCOB M pPELICHHs 3a/1ad. 3HaueHHUe
¢yuknun B Touke. CBoicTBa (yHKUMN: 0051aCTh ONpEIENIeHUs, MHOXXECTBO 3HAYEHUH, HYIH, HPOMEXKYTKU
3HAKOMOCTOSIHCTBA, U4E€MHOCMb/HEeYéMHOCMb, TIPOMEXKYTKH BO3pacTaHUs M yObIBaHUS, HauOoJbllee M HaWMEHbIEEe
3HaueHus. MccnenoBanue QyHKuu mno e€ rpaduky.

IIpeocmasnenue 06 acumnmomax.

Henpepvignocmo ¢hynxyuu. Kycouno 3a0annvle gynkyuu.

JIuneiiHas pyHKIUsA



CroiictBa u rpaduk nuHEHHOW (yHKIMU. YTIIOBOH Kod(dduimeHT npsmoi. Pacnonokenue rpaduka JHHEHHON
(GyHKLIMU B 3aBUCUMOCTH OT €€ yrioBoro koadduuueHta 1 cBo60AHOro uieHa. Haxoocoenue kodgpuyuenmos nuneuHou
DYHKYUU NO 3A0AHHBIM YCILOBUAM.: NPOXOACOCHUE NPAMOLL Hepe3 08e MOUKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXOAHCOEHUE
NPAMOUL Yepe3 OAHHYI0 MOYKY U RAPALIENbHOU OAHHOU NPIMOLL.

KBagparuunas pyHkumst

CpoiicTBa u rpaduk kBagpaTuuHoW (yHKUMU (mapabona). [locmpoenue epaghuxa keadpamuyHol QyHKYuU no
mouxam. HaxoxneHue Hynell KBagpaTHUHOW (QYHKIUH, MHONCECMBA 3HAYEHUU, NPOMENCYMKOE8 3HAKONOCMOAHCMEA,
NPOMENCYMKOE MOHOMOHHOCHU.

OobOpaTHasi NPONOPUMOHAIBHOCTH

k k
CaoiictBa QyHKIMU Y =—Y = > I'unepbomna.
X

I'pagpuku gynkyuir. Ilpeobpasosanue ecpagurxa ynxyuu Yy = f(X) ons nocmpoenus epaghuxos ¢hynxyuii euda
y =af (kx+b)+c.

k
I'paguxu ¢ynxyuil y:a+m, y=+/x, y=%Xx, y=|x.

IHocenoBaTeIbLHOCTH M POTPECCHH

HucnoBas mociaeaoBaTeNbHOCTh. [I[pruMepbl YMCIOBBIX MOCIIEI0BATENBHOCTEN. beCKOHEUHBIE MMOCIEI0BATEIBHOCTH.
Apudmernueckas mporpeccus u e€ cBoiicTBa. ['eomeTpuueckas nporpeccus. @opmyna ooujezo uieHa u cymmuvl N nepavlx
ueHo8 apugmemuyeckou u 2ceomempudeckou npozpeccutl. Cxo0auasncs 2eomempuieckas npocpeccus.

PemmieHue TeKCTOBBIX 3aJa4

3anaun Ha Bce apupMeTHUECKHE NeHCTBUS

Pemenne TekcToBBIX 3amau apudmerndeckuMm crmocoOom. lcmonb3oBaHue TaONUWIl, CXEM, YepTex e, Apyrux
CPENICTB MPECTABICHUS JAHHBIX MPU PEIICHUU 3a/1a4H.

3aga4u Ha ABHAKEHHE, PA0OTY H MOKYIIKH

AHanmM3 BO3MOXKHBIX CHUTYallUid B3aMMHOTO PACIOJIOKEHHUSI OOBEKTOB MPU MX JBHXKCHHH, COOTHOIICHHS 00BEMOB
BBITIOJTHSAEMBIX pabOT IIPU COBMECTHOM padoTe.

3agaum HA YACTH, 10JIM, TPOLEHTHI

Pemienue 3amay Ha HaXOXACHHE YAaCTH 4HMCIa W 4YMCIA MO €ro 4yacTu. PemieHue 3aad Ha MPOLIEHTHI M JOJIU.
IIpuMeHeHne mponopuuii IpU PEIIEHNH 3a/1a4.

Jlornyeckue 3agauu

Pemenue noruueckux 3anad. Peuierue 102UutiecKux 3a0a4 ¢ NoMowbio epagos, mabauy.

OcHoBHBbIE MeTOAbl pellleHHs] TEKCTOBBIX 3a1au: apupMETHUECKHii, anreOpanueckuii, mepedop BapHaHTOB.
Ilepsuunsie npedcmasnenust 0 Opyeux Memooax peuieHus 3a0ay (ceomempuyeckue u cpaguyeckue memoowl).

CTaTUCTHKA ¥ Teopus BePOSATHOCTEH

Crarucruka




Tabnmuunoe u rpaduyueckoe MpeaCTaBICHNE TaHHBIX, CTOJIOYAThIe M KPYTOBBIE AHArpaMMbl, Tpauku, MpUMEHEHUE
quarpamm U rpaduKoB [Tl OMTMCAHUS 3aBHCUMOCTEH peabHBIX BEIMYUH, H3BJICUeHUE NHGOPMAIIUU U3 TAOJIHUIl, AHArPaMM
u rpadukoB. OmnucarenbHble CTATUCTUYECKUE MOKA3aTeNIM YHUCIOBBIX HAa0OpOB: cpelaHee apu(MeTHuecKoe, MeoduaHd,
HanOoJIbIIIee M HAaMMEHbIIIee 3HaYCHUs. Mepbl pacCeUBaHUs: pa3Max, OUCHEPCUs U CMAHOAPMHOE OMKIOHEeHUe.

CnyuyaitHas M3MEHYMBOCTh. M3MEHUMBOCTH MpU U3MEpeHUusx. Pewarowue npasuna. 3axonomepHocmu 6
UBMEHUUBBIX BENUUUHAX.

Cay4aiinbie cOObITHS

Cay4aiiHbIe OTIBITHI (SKCIIEPUMEHTHI), YJIEMEHTAPHBIE CIy4daifiHble cOOBITHS (MCXO0/IbI). BeposTHOCTH 3lieMEeHTapHbBIX
coObiTuii. COOBITHS B CIy4YallHBIX SKCIIEPUMEHTAaX M OJIaronpHUsATCTBYIOLIUE 3JEMEHTapHble coObITHUs. BeposrtHocTtu
CiydaitHbIX COOBITHIA. ONBITHI C PABHOBO3MOXKHBIMHU 3JI€MEHTapHBIMU COOBITHAMU. Kilaccnueckne BepOsSTHOCTHBIE OTIBITHI
C HCIIOJIb30BAHUEM MOHET, KyOukoB. [lpedcmaenenue cobvimuii ¢ nomowwto ouazpamm Jinepa. [IpomusononosicHvie
cobvimusi, o0bveounenue u nepeceuenue coovimuil. Ilpasuno cnooxcenus eeposmuocmeti. Cuyyainviii  8b100p.
Ilpeocmasnenue sxcnepumenma 6 euode Oepesa. Hesasucumvie cobvimus. YmuooiceHue 6eposmuocmell He3a8UCUMBIX
cobvimuii. Ilocnedosamenvhule Hezasucumvie ucnoimanus. [lpeacraBaeHne 0 HE3aBUCUMBIX COOBITUSIX B XKU3HHU.

dnemenmol KOMOUHAMOPUKU

IIpasuno ymmoorcenus, nepecmanoexu, gaxmopuan uucia. Couemanus u uucio covemauui. Popmyira uucia
couemanuti. Tpeyeonvnux Ilackans. Onvimsl ¢ OONLUWUM YUCIOM PABHOBOZMONCHBIX DIIEMEHMAPHLIX COObIMULL.
Buviuucnenue eeposmuocmeti 8 onvlmax ¢ npumeHeHuem KomoOuHamopHvlx gopmyn. Hcneimanus bepuynnu. Ycnex u
Heyoaua. Beposmnocmu coovimuii 6 cepuu ucnvimanuil bepuynnu.

Cnyuaiinvle éenuuunsl

3nakomcmeo co cnyuanuHLIMU - GeIUYUHAMU HA NPUMEPAX KOHEYHLIX OUCKPEMHbIX CAVYAUHLIX —GeTUYUH.
Pacnpeoenenue seposmnocmeu. Mamemamuueckoe oxcuoanue. Ceoticmea mamemamudecko2o oxcuoanus. [lonamue o
3axkone bonvuux yucen. Usmepenue eepoamuocmeti. Ilpumenenue 3akona OOnbUUX YUCET 8 COYUONOSUU, CIPAXOBAHUU, 8
30pasooxpaneHull, obecneyeHuu 6e30NACHOCMU HACEeNleHUsl 8 YPE3BbIYALIHbIX CUMYAYUSIX.

I'eomerpus

I'eomerpuyeckue purypsl

@urypbl B reOMeTPUH U B OKPYIKAIOII[eM MHpe

I'eomeTpuueckas ¢purypa. DopMupoBaHue MPEICTABICHUA O METAIIPEIMETHOM MOHSATHH «DUTYpay.

Touka, muHUsA, OTPE30K, MpsiMasi, Ty, JOMaHasi, MIIOCKOCTb, Yrojl, OMCCEKTpHCca yria U e€ CBONCTBA, BUJIbI YIJIOB,
MHOTOYTOJIbHUKHU, KPYT.

OceBas cummeTpust reomeTpudeckux uryp. LieHTpanbHas cHMMETpHs TEOMETPUYECKIX UTYP.

MHOroyroJibHUKH

MHOroyroiapHHUK, €ro 3JeMEHThl M €ro CBOMCTBa. Pacro3HaBaHuME HEKOTOPBIX MHOIOYTOJBHUKOB. Bwuinykivie u
HeGbINYKIble MH020Y201bHUKU. 1 [paBUIIbHBIE MHOTOYTOJIbHUKH.



Tpeyronsauku. BeicoTa, MmeanaHa, OMCCEKTpHUca, CPEIHS JTUHUS TPEYroibHUKA. PaBHOOEIPEHHBIN TPEYroJbHUK,
€ro CBOWCTBA M IPU3HAKU. PaBHOCTOPOHHUN TpPEYrojabHUK. IIpIMOYrOJBHBIN, OCTPOYIOJIBHBIN, TYIOYIOJIbHBII
TpEeyroJibHUKU. BHelHue yribl TpeyroiabHuka. HepaBeHCTBO TpeyroyibHUKA.

Yetsipéxyronpuuku. [lapannenorpamMm, poM0O, MpsIMOYTOJIbHUK, KBaJpaT, Tpamelus, paBHOOSAPEHHAs Tpameuus.
CaolicTBa U MPU3HAKY MapajijiesiorpamMmma, pom0a, NpsIMOYyroJbHUKA, KBaJIpara.

OKpyXHOCTb, KPyT

NX smeMeHTBl M CBOMCTBA; LEHTpalbHble W BHUCaHHbIE yribl. KacatenbHast u cexkywas K OKPYXKHOCTH, UX
ceoticmeéa. BrncaHHple U ONHMCAHHBIE OKPY)KHOCTH JJIsi TPEYTOJbHUKOB, UYeMbIpEXY20lbHUKOG, NPAGUTLHBIX
MHO20Y20/IbHUKOS.

I'eomeTpuueckue purypol B NnpocTpaHcTBe (00bEMHBIE TEA)

MHnocoepannuk u ezo snemenmol. Hazeanus MHO202PAHHUKOS C PA3HBIM NOJONCEHUEM U KOIUYECMBOM ZPAHEl.
[lepBuYHBIE MTPEICTaBICHUS O MUPAMHUJE, apaUIeNienunene, npusme, cepe, mape, MWIMHAPE, KOHYCE, UX JIEMEHTax H
MPOCTEUIINX CBOMCTBAX.

OTHOMWIEHM A

PaBencrBo Qpuryp

CBolicTBa paBHBIX TPEYTOJbHUKOB. [Ipr3HAaKN paBEeHCTBA TPEYTrOJIbHUKOB.

IMapanieJbHOCTH NPSIMBIX

[Ipu3Haky U CBOMCTBA MapalIeIbHBIX MPSAMBIX. Akcuoma napairervhocmu Eexiuoa. Teopema Daneca.

IMepnenauKyJIsipHbIE PSAMbIE

[Ipsimoit yron. Ilepnenaukynsp k npsmol. Haknonnas, npoexkuus. CepeaMHHBIM NEPIEHAUKYISAP K OTPE3KY.
Ceoticmea u npusnaxku nepneHoOUKyIApHOCMU.

Ilooooue

IIponopyuonanvuvie ompesxu, nooodoue gueyp. Iloooonwvie mpeyeonvruku. Ilpuznaxu noooous.

B3aumHoe pacnoJioxkeHue IpsMOi U OKPYKHOCTH, 08VX OKPYIHCHOCELL.

N3MepeHuss 1 BHIYUCJICHUSA

Beanunnbl

[Tonsitue Benmuuunbl. JnuHa. U3mepenne miunbl. Equauiel namMepenus JuinHbel. Bennunna yrina. ['pagycHas mepa
yria.

[TonsTre o Tutomaay mIockoi Gurypsl u e€ ceoricTBax. 3mepenune miomaneid. EAMHUIIBE ©13MEpEHUS TUTOIAIH.

IIpencraBnenue o6 00bEMeE U ero cBoicTBax. M3mepenue o0béMa. Enunnibl n3mepenus o0bEMOB.

HN3MepeHus U BLIYUCTICHUS

WNHCTpyMEHTHI U1 U3MEPEHUN U MOCTPOSHU; M3MEPEHNE U BBIUMCIICHHUE YTJIOB, JJIMH (PAacCTOSIHHI), TUIOIIA .
TpuronomeTrpuyeckue GyHKIMH OCTPOTO yria B MPSIMOYTOJbHOM TPEYroJbHUKE Ipuconomempuyeckue yHKyuu mynoz2o
yena. BplUuCIEHUE DIEMEHTOB TPEYTrOJIBHUKOB C HCIOJIB30BAHUEM TPUTOHOMETPUUECKUX COOTHOILICHUNH. DOpMyIIbl
IUIONIA/IM TPEYTroJIbHKUKA, MapajielorpaMMa M €ro 4acTHBIX BHJIOB, (POPMYJIbl UIMHBI OKPYXHOCTH W IUIOHIAJIU Kpyra.
CpaBHeHue u Bbuucienue mionianeil. Teopema [udaropa. Teopema cunycos. Teopema kocunycos.



Paccrosinus

Paccrosaue Mexay Toukamu. PaccTosiHue OT TOUKH 10 NpsAMOi. Paccmosnue mexcoy gueypamu.

I'eomeTpuyeckue nocTpoeHus

I'eomeTpruyeckre OCTPOCHUS AJIsI MILTIOCTPAIIMH CBOMCTB T€OMETPUIECKHUX (DUTYD.

NHCTpYyMEHTHI AJ1s1 TOCTPOSHUI: IUPKYJIb, JTUHENKA, YTOJIbHUK. [Ipocmeuiuiue nocmpoerus: yupkyaiem u JUHeUuKou.
nocmpoenue OUcceKmpucsyl yaia, NepneHOUKYIApa K npamou, yend, pasHo2o OaHHOMY,

Ilocmpoenue mpey2onbHUKO8 No Mpém CMOPOHAM, O8YM CHMOPOHAM U Yely MedxHcOy HUMU, CMOPOHE U 08YM
NPUNEHCAUUM K HEll Y2ILaAM.

enenue ompesxa 6 0aHHOM OMHOULEHUU.

I'eomeTpnyeckue npeodpa3oBaHu

IIpeoOpa3zoBanus

[Tonsitue npeobOpazoBanus. [IpeacraBieHue o MeTanpeIMEeTHOM OHITHH «TIpeodpazoBanuey. Ilodooue.

JIBMsKeHUsI

OceBas ¥ IIEHTpaJIbHAsE CAMMETPUS, 108OPOM U napaiienvhbvlil nepenoc. Kombunayuu 0sudicenuli Ha n10CKOCMU u
ux ceoiicmea.

BekTOpbl H KOOPAMHATHI HA MJIOCKOCTH

BexkTopsl

[TonsTne BekTOpa, NEHCTBUS HaJ BEKTOpPAMH, HCIIOJIb30BAaHHE BEKTOPOB B (DHU3UKe, paznodiceHue @exkmopa Ha
cocmasnawue, CKAIsAPHOe Npou3eedeHue.

Koopaunarsi

OCHOBHbIE TIOHATUS, KOOPOUHAMbL 8EKMOPA, paccmosnue mexcoy mouxamu. Koopounamoel cepeounvr ompeska.
Ypasnenus gueyp.

Ipumenenue 6exkmopoe u KoopouHam 05 peuleHusi NPOCMeUUX 2eOMeMPULECcKUxX 3a0a.

HcTropus MaTeMaTHKHU

Bosnuxknogenue mamemamuxu xax nayku, smanwvl eé pazeumus. Ocrnognvie pazoenvl mamemamuku. Beioarowuecs
Mamemamuxy U ux eKiad 8 pazeumue HayKu.

beckoneunocmv mnoscecmea npocmoix uucen. Yucna u onunsl ompeskos. Payuonanonvie uucaa. Illompebnocms 6
uppayuonanvHulx yucaax. [llkona Iugazopa

3apoorcoenue ancebpvl 6 nedpax apupmemuxu. An-Xopezmu. Poowcoenue oOyxeennoti cumeonuxu. I1.Depma, .
Buem, P. Jlexapm. Hcmopus eonpoca o Haxodxcoenuu Gopmyn KopHel aneeopauyeckux ypagHeHuill cmenewnet, OOnbuux
yemwvipéx. H. Tapmanws, /[oc. Kapoano, HX. Abenv, 2.1 anya.

Ilosgnenue memooda KoOOpOuHam, NO3BONAIOUE20 NEPEeBOOUMb 2ceoMempudecKue 00beKmbl HA A3bIK an2eOpbi.
Tlosenenue epaghuxos gpynxyuii. P. [Jexapm, I1. @epma. Ilpumepol paznuunvix cucmem KOOpOUHAm.

3aoaua Jleonapoo Iluzanckoeo (@ubonauyu) o kpoauxax, wucia Duoonauuu. 3adaua o waxmamuou Oocke.
Cxooumocmo 2eomempuieckoll npozpeccuu.




Hcmoxu meopuu eeposmuocmeti. cmpaxogoe oeno, aszapmuvle uepuvl. Il. Depma, b.Ilackane, A. Bepnynnu,

A.H.Konmozopos.

Om 3emnedenus k eeomempuu. Iugpazop u eco wxona. @anec, Apxumeo. Ilnamon u Apucmomenw. Ilocmpoenue
NPABUIbHBIX MHO20Y20NbHUKOS. Tpuccekyus yena. Keaopamypa kpyea. Yoeoenue kyba. Mcmopus uucna w. 3010moe
ceuenue. «Hauanay» Esxnuoa. JI Duinep, H.U.Jlobauesckuil. Mcmopus namoeo nocmynama.

T'eomempus u uckyccmeo. I'eomempuueckue 3aKOHOMEPHOCINU OKPYHCAIOUWE20 MUPQ.

Acmponomus u eeomempus. Ymo u xax yswanu Anaxcaeop, Ipamocgen u Apucmapx o pazmepax Jlynol, 3emau u
Connya. Paccmosinua om 3emau 0o Jlynet u Connya. Msmepenue paccmosanus om 3emau 0o Mapca.

Ponv  poccutickux yuénvix 6 pazeumuu mamemamuxu: JI1.Otnep. H.H.Jlobauesckuii, I1.JI.Yebviues,

Kosanesckas, A.H.Koamozopos.

C.

Mamemamuxa 6 pazsumuu Poccuu: [lemp |, wixona mamemamuueckux u Ha8UeayKux HAyK, pazeumue poCcCUticCKo2o
¢noma, A.H.Kpvinos. Kocmuueckas npoepamma u M.B.Kenowviuu.

TEMATHUYECKHWMU ILIAH
5 kmacc MaremarHnka

OOBIKHOBEHHBIE TPOOH

Ne HanmenoBanue otnensHbix | KommuectBo | KonmuecTBO KOHTPOJIBHBIX (JTAOOPAaTOPHBIX, IPAKTUIECKUX ) PAOOT C yKa3aHM
paszienos, TeM y4eOHBIX BUJIOB paboT
4acoB HaumenoBanue pabot KommnuecTso pe
1 21 Konrponsnas padora Nel mo teme «HarypanbHbie yncia » 1
HatypanbHble yucia 1 IIKaJIbl
2 | Croxenue U BRIUMTAHUE 34 KonTponbnas padota Ne2 no teme «CrnoxeHre U BEIYUTAHUE 2
HATYPAIbHBIX YHCE HATYypaJbHBIX YHcel. YUCIOBbIE U OYKBEHHBIC BHIPAKECHUSI.
DopMyIIBL.»
KonTponbnas padota Ne3 o reme «YpaBHeHus. Yroi.
MHOroyrojasHUKN»
3 | YMHOXeHM e U IeleHne 38 KonrtponbHas padora Ne4 1o reme «Y MHOKEHHE U JeTICHHUE 2
HATYPAIbHBIX YHCEI HaTypaibHBIX yrcen. CBOMCTBa yMHOKEHUS
KonrtponbHas padora Ne5 o teme «/lenenue ¢ ocTaTKOM.
[Tmomaae npsimoyrosibHUKA. [IpsIMOYTOIBHBIN
napaiuenenunes u ero oobéM. KomOuuaropHsie 3a1a4um»
4 18 Konrponsnas padora Ne6 o reme «OOBIKHOBEHHBIE IPOOH» 1




5 50 Kontponbnas padora No7 o teme «IloHsiTHE O MecATUYHOM 3
npodu. CpaBHEHHE, OKPYTJICHUE, CJI0KEHNUE 1 BHIUUTAHHUE
JECATUYHBIX ApoOeii»
Jlecatuanbie 1pobu. KonTponbaast padota Ne8mo teme «YMHOKEHUE U ICTICHHE
JECATUYHBIX ApoOeit »
Konrponsnas padora Ne9 o reme «Cpennee
apu¢mernyeckoe. [IpoueHTs»
6 | [ToBTOpeHue u 14
cucTeMaTru3anus yyeOHoro
Marepuaia
UTOIrO 175 KonrponbHas pabora 9
6 k1acc MaTremaTuka
Ne | HaumeHnoBanue pa3zaenoB, TeM | KomudectBo | KonmdecTBo KOHTPOIBHBIX, (1a00paTOPHBIX, MPAKTHYECKUX ) pabOT ¢ yKazaHue
n/a y4eOHBIX BHJIOB padoT
4acoB
Haumenosanue pabot Kon-Bo
pabot
1 | [loBTOopenue 5
2 | AenuMOCTh HaTypalbHBIX 19 KonTtposnbHast padora Nel o teme «JlenMMocTb HaTypaabHBIX 1
yucell qHCen
OOBIKHOBEHHBIE IPOOH 40 KonTponbnas padora Ne2 no teme «CpaBHEHHE, CIOKEHHUE U 3
3 BBIYMTAHUE JIpOOE C pa3HBIMU 3HAMEHATEIISIMI.
KonTponbnas padotaNe3 no teme «YMHO)eHUE Apo0Oeit».
KontponbHast paboraNe4 no teme «Jlenenue apooeii».
4 | OTHOLIEHUS U IPOTIOPIIUH 31 KonTtponbHast padora Ne5 o reme «OTHOIIEHUS U 2
MIPOTIOPLIAN».
KonTtponbHast paboraNe6 no teme «lIpsimas u oOparHas
MPONIOPIIHOHATIEHBIE 3aBUCHMOCTH. OKPYKHOCTB U KpPYT.
BeposiTHOCTh cl1y4aifHOTO COOBITHSI»
5 | PannonanpHbIe yncna U 73 Kontponbnas padotaNe7mo Teme «PamroHanbHbIe YHCIIa,

JEUCTBUS HaJT HUMH

CpaBHCHHC PALIMOHAJILHBIX YHUCCID»




Kontponbras padota Ne§ o teme «CokeHHE U BHIYUTAHUE
pallMOHANBHBIX YHCEI»

KontponbHas padoTta Ne9 o teme «YMHOKCHHUE U JIeJICHUE
palMOHATBHBIX YHCEID)

Kontponbnas padota Nel0 mo teme « Pemenne ypaBHeHU u
3a/1a4 C IIOMOIIBIO YPABHEHUI.

Kontponbnas padota Nell mo teme «lleprieHnuKyasipHbIc U
napajuiensHeie npsvbie .KoopauaatHas miockocTs [ paduxmy

10

[ToBTOpEeHME

UTOro

175 KoHTtposbHbIe

11

7 kaacc Aareopa

/o

HanmenoBanue OTACIBHBIX
pas3aciioB, TCM

KomnuectBo KordecTBo KOHTPOJBHBIX (JTAOOPATOPHBIX, TPAKTHYECKHUX ) paboT C

y4eOHBIX yKa3aHHeM BUJOB paboT
4acoB

HaumenoBanue pabot

Kom-Bo
pabort

Bripaxkenus, ToxaecTsa
,YPaBHEHHUS

26 KonTtponbHas padora Nel «BeipaxkeHus»
KonTponbnas padora Ne2 «YpaBHeHUs ¢ OTHON
IIEPEMEHHON»

w

DyHKIMU

11 KonTponbnas padora Ne3  «DyHKIMN»

CreneHb ¢ HaTypaJbHBIM
HoKa3areneM

11 KonTtpomnbHas padora Ne4 «CteneHs ¢ HaTypaabHbIM
MIOKa3aTeNeM. »

MHuoro4ieHsl

17 KonTponbnas padora NeS«Muorounensl.Cymma u
pPa3HOCTb MHOTO4JIEHOB)

KonTpomabnas padota Ne6 «Muorounensl. [Ipoussenenue
MHOT'O4JIEHOB)

@opMyIbl COKpAIEHHOTO
YMHOKEHHUS

18 KonTposnbnas padora Ne7 no reme «Dopmysbt
COKPAIEHHOTO YMHOKEHHSI»

KonTposabnas pabora Ne§8 no teme «IIpeodpazoBanue
LEJIBIX BBIPAKEHUI»

Cucrembl TMHEHHBIX YpaBHEHUN

14 KonTponbnas padora Ne9 no teme «CructemMbl JTMHEHHBIX
YPaBHEHUU »




8 | UroroBoe moBTOpEHME Kypca 8
anreOpbl 7 Ki1acca
HUTOI'O 105 KonTponbnas pabora 9
7 kaacc I'eomerpus
Ne HanmenoBanue otnensHbix | KommuectBo | KonmuecTBO KOHTPONIBHBIX, (1a00PAaTOPHBIX, MPAKTHYECKHUX) PAOOT ¢ YKa3aHHE
n/m pa3aenos, TeM y4EOHBIX BUJIOB pabOT
94acoB
HaumenoBanue pabor Kon-Bo
pabor
1 | OcHoBHBIE CBOMCTBa 11 Koutponbaast padora Nel mo teme «OCHOBHBIE CBOICTBa 1
IPOCTEHIINX TEOMETPUIECKUX MPOCTEUIINX TEOMETPUIECKUX (PUTYPH
dburyp.
2 | CMexHbIE U BEpTHKAJIbHBIC 8 Konrtponsnas padora Ne2 o teme «CMexHbIE U BEpTUKAIIbHbIE 1
YTIIBI YTIIBI»
3 | [Ipuznaku paBeHCTBa 14 KonrponbHas pabora Ne3 mo Teme «lIpusHaku paBeHCTBa 1
TPEYTrOJHLHUKOB TPEYTOJIHLHUKOBY
4 | CymMma yriaoB TpeyrojibHUKa 12 KonrponsHas pabora Ne4 mo Teme «Cymma yrioB 1
TPEYTOJILHUKA
4 | T'eomerpuueckue MOCTPOECHUS 13 KonrponsHas pabora Neb mo Teme «[eomerpuyeckue 1
MIOCTPOCHHSD
5 | [loBTOopenue. 7
UTOro 70 KonrponbHas pabora 5




8 k1acc Aarebdpa

Ne HaumenoBanue otaensubix | KommuectBo | KoanuecTBo KOHTPONBHBIX, (1a00paTOPHBIX, IPAKTUUECKUX ) paboT ¢ yKa3aHUE
/o pa3aenos, TeM y4eOHBIX BUJIOB pa0oOT
4acoB
HaumenoBanue pabot Kon-Bo
pabor
1 | IToBTOpeHue 4
2 | PaumnonansHbIe 1poOH 23 KonTponbnas padora Nel 2
«Parmmonanibapie  Apobu uW  ux cBoiicTBa. CloXeHue u
BBIUYUTAHUE IpOOEi»
KonTponbhast padorta Ne2
«Omneparun ¢ apo0simu. JlpoOHO-paninoHaibHas GyHKIUS»
3 | Kamparusie kopHU 19 KonTponbnas padota Ne3 2
«ITonaTne apupmMeTnyeckoro KBaJAPaTHOIO KOPHSI U €ro
CBOMCTBa»
Konrponsnas padora N4
«[TpuMeHeHne KBagpaTHOTO KOPHS
4 | KBagpatHble ypaBHEHUs 21 Konrtponsnas padora Ne5 2
«KBagpaTHble ypaBHEHU»
Konrponsnas padora Ne6
«/IpoOHO-panoOHaTEHBIE YPABHEHHS
5 | HepaBencrna 20 KonTponbHast padota N7 2
«YucnoBble HEPABEHCTBA U UX CBOWCTBa»
KonrponbHas padora Ne§
«HepaBeHcTBa C 0JTHON NEPEMEHHOM M UX CUCTEMBI»
6 | Crenenp c LETBIM 11 KonTponbnas padora Ne9 1
1OKa3aTeseM. D1eMeHThI «CreneHp ¢ 1eNIbIM oKa3aTesaeM U e€ CBOWCTBaY




CTaTUCTHKH

7 | IloBropeHue 7
Hroro 105 KontposbHas pabota 9
8 kiacc I'eomerpusi
Ne HaumenoBanwue otnensHbix | KonmudectBo | KomudecTBO KOHTPOJIBHBIX, (JJAOOPATOPHBIX, MPAKTHYECKHUX ) pabOT C YKa3aHHE
n/m pasnenoB, TeM y4eOHBIX BHJIOB padoT
4acoB
Haumenosanue pabot Kon-Bo
pabot
1 | Tema : «YeThIpEXYTOTLHUKI» 22 KonTponbnas padora Nel «HeThIpEXyroabHUKN 2
KonTponbnas padota No2 «Teopema dDanecar
2 | Tema: «Teopema ITudaropa» 19 KonTponbnas pabota Ne3«Teopema [Tudaropar 2
KonTponbnas padota Ne4«CooTHOIIEHHS] MEXKAY CTOPOHAMU U
yIJIaMU B TIPSIMOYTOJIEHOM TPEYTOJIbHHUKEY.
3 | Tema: «/lexapToBble 11 1
KOOPAWHATHI HA INIOCKOCTU. KonTponbnas padota NeS«JlexkapToBble KOOpIUHATHI Ha
IJIOCKOCTI.
4 | Tema: «JIBuxeHUEC)» 6
5 | Tema: «BexTopbi». 9 KonrtponbHas pabora Ne6 «BekTopsi». 1
6 | [loBropenue 3
Hroro 70 KonTposipHas pabora 6




9 kaacc Aaredpa

Ne HaumenoBanwue otnensHbix | KomudectBo | KomudecTBO KOHTPOIBHBIX, (JTAOOPATOPHBIX, MPAKTHYECKHUX ) pabOT C YKa3aHHE
n/m pasnenoB, TeM y4eOHBIX BHJIOB padoT
4acoB
HaumenoBanue pabot Kon-Bo
pabor

1 | Tema: « KBagparuunas 22 Kontposbnas pabota Nel o teme «®@yHKIIMU U UX CBOMCTBA. 2
byHKIHS KBanpartuunas GyHKIus»

KonTponbnas pabota Ne2 no teme «KBagparuunas GyHKIHS U
kopenb N-if crerneHn»,

2 | Tema: «YpaBHeHUs U 13 KonTponbrast padora Ne3 no reme «YpaBHCHHS M HEPABCHCTBA 1
HEPaBEHCTBA C OI[HOﬁ C OJHOU IICPEMCHHOU).

MIEPEMEHHON.

3 | Tema: «YpaBHeHUs U 23 Kontponbaast padora Ned mo Teme: «YpaBHEHHE C JABYMS 1
HEPaBEHCTBA C IBYMsI MEpEMCHHBIMU U €TO Fpaq)I/IK»

MIEPEMEHHBIMU».

4 | Tema: «Apudpmernyeckas u 17 Kontponbnast pabGora Ne5 mno Teme «Apudmernyeckas 2
reoMeTpUYecKast HIPOrpeCcusy.
nporpeccus. Kontponbnast pabora Ne6 mno Tteme «I['eomerpuueckas

MIPOTPECCUS.

5 | Tema: «OneMeHTHI 16 Kontponbnasts  pabora  Ne7 mo  Teme  «DJIeMEHTHI
KOM6I/IHaT0pI/IKI/I A TEOpUU KOM6I/IHaTOpI/IKI/I " TCOpHuun BCPOHTHOCTCI\/’I)). 1
BEPOSITHOCTEMN.

6 | IToBTOpeHue 11
Hroro 102 KonrponsHas pabora 7




9 kaacc I'eomerpus

Ne HaumenoBanue otnensubix | KonmmuectBo | KonmnuecTBO KOHTPOJBHBIX, (J1a0OpAaTOPHBIX, MPAKTHUYECKUX) Pa0dOT C yKa3zaHHe
n/m paszenoB, TeM y4eOHBIX BHJIOB padoT
4acoB
HaumenoBanue pabot Kon-Bo
pabor
1 | Tema: «Ilogobue Guryp» 17 Kontponbnas pabora Nel o teme: «Ilomobue dpuryp» 1
2 | Tema: «Pemenue 10 Kontposbnas padota No2 no treme: «Pemenue 1
TPEYTOJIbHUKOB. TPEYrOJIbHUKOB.
3 | Tema: «KMHOTOYTOJILHUKIY. 12 KonTponbnas padota Ne3 mo teme: «MHOTOYTOJTbHUKI. 1
4 | Tema: «Ilnomanu dpuryp» 15 KonTponbnas pabota Ne4 no teme: «Ilnomanu durypy. 1
5 | Tema: «DeMeHTHI 5
CTEPEOMETPUIY
6 | [loBropeHue 9
Utoro 68 KoHTponbHbIe paboThl 4




