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IHosicHUTEALHAA 3AIINMCKA

PabGouas nporpamma 1o maremartuke (airedpe u reoMeTpun) pazpadoTana Jyisi 0Oy4eHHs B

9  kiacce

MYHUIIMIIAJIBHOT'O

00pa3oBaTeILHOTO

o0m1eoOpa3oBaTenbHast MKOJIA C YIETOM:
— HOPMAaTUBHO-IIPABOBBLIX JOKYMCHTOB:
e  DepepanbpHoro 3aKoHa «O0 o6pazoanuu B Poccuiickoit @enepannm» oT 29.12.2012 Ne

273-D3;

YUPEKACHUS

CapaeBckass  cpenHss

e [locranoBienus I 1aBHOTO roCy1apCTBEHHOIO CAaHUTAPHOIO Bpada Poccuiickoi
@eneparun ot 28.09. 2020 r. N 28 "OO6 yrBepknenun Canurapusix npasui CIT
2.4.3648-20 "CannTapHO-3MHAIEMHOJIOTHIECKHE TPEOOBAHMS K YCIOBUSM U OpraHU3aINN
BOCTIUTAHMS M OOyUYEHUsI, OTAbIXa M 03JI0POBJICHHS JIeTeH U MOJIOJEKH "

e  OcHOBHOI 00pazoBaTeNbHOMN IPOrPaMMbl OCHOBHOTO 00111eT0 00pasoBanus MOY

Capaesckas COILI.

e  VYuebOHoro iana MOY Capaesckas COLL na 2023-2024 y4eOHbIH TOA
— TpeboBaHUH K YPOBHIO MIOATOTOBKH yJamuxcs 9 Ki1accos,;
— IM03HaBaTEJIbHBIX HHTEPECOB yUAIIUXCSI.
[Ipu BBIGOpE cUCTEMBl 00y4YeHHS M y4eOHO-METOANYECKOTO KOMILJIEKCa MO MpeAMEeTy s
peannzanuu pabodel MporpaMMbl YIUTHIBAIUCh:
— cootBercTBHEe Y MK BO3pacTHBIM U MICHUXOJIOTHUYECKUM OCOOCHHOCTSIM YYaIIUXCS;
— COOTHECEHHOCTBH C COJIEPKAHUEM TOCYJAPCTBEHHON UTOTOBOM aTTECTAlINH;
— 3aBepLIEHHOCTh y4eOHOM JIMHUU;
— o0ecrne4yeHHOCTh 00Pa30BaTEIBLHOTO YUPEIKIACHUS yaeOHUKAMU
— BOCIIUTATENbHbIE BOZMOKHOCTH MPOTPaMMbl OTPAXKEHBI B INTAHUPYEMBIX THYHOCTHBIX
pe3ynbTaTax u3ydeHust yaeOHOTO IpeameTa.

Hcnonwvzyemorit YMK

YyeOHuku

YyeoOHnie mocoous

MeToanuyecKHue nNocoous

Anrebpa. 9 ximace. F0.H.
MakapsiueB, H.I'. Munzok u
ap. ox pen. C.A.
TensxoBckoro. - M.:
[Ipoceenienue, 2016.

JunakTuyeckue MaTepuaibl TI0
anreope 9 xmacc. JI.UM. 3BaBuuy,
H.B. [pskoHoBa. — M.: Dk3ameH,
2016.

JunakTuyeckue Marepuaibl 10
anreope mus 9 kmacca / B.M.
Koxos, FO.H. Maxkaperues, H.I'.
Mungok. — M.: IIpocsenienue,
2016.

Y4eOHO-METOIMYECKOE

rmocooue «Paboune
IIPOTrpaMMBbI»
Macmakoa [I''M., Mungiok

H.I'. — M.: BAKO, 2017.
[Toypounble pa3pabOTKH 1O
anreope 9 kimace. A.H.
Pypykun, I'.B. JIlynenko, 1.A.
MacaennukoBa. — M.: BAKO
2017.

[IpumepHBIE MpPOTPaMMBI 1O
y4eOHBIM npeaMeTam
Marematuka 5 — 9 xiaccel. 3-e

n3nanue. — M.: IIpocsenienue
2016.

I'eomerpus 7-9. JI. C.
Aranacss, B. ®@. byry3os n
np. — M.: IIpocsenienue,
2016.

PaGouas TeTpanas Mo reOMETpUN.
9 kmacc. JI.C Aranacsn, 10.A.
I'maskos. — M.: Dk3ameHn, 2019.
COOpHUK TECTOBBIX 3a/IaHUM IS
TEMATUYECKOTO KOHTPOJISL.
I'eomerpus. 7-9 xnacc. T.M.
Mumenko, A./l. binakoB. — M.:
Ox3amen, 2017.

I[I/IaFHOCTI/I‘-ICCKI/IC TCCTBHI.

I'aspuiioBa H.®. Iloypounsie
pa3paboTku mo reomerpuu. 9
knacc. — M.: BAKO, 2017.




l'eomerpus. 7-9 xmacc. T.M.
Mumenko, A.Jl. baunkos. — M.:
Ox3amen, 2018.

CornacHo ®enepanbHOMy 0a3MCHOMY yueOHOMY IUIaHY Ul 00pa30BaTEIbHBIX YUPEKACHUN
Poccuiickoit @enepanun A 0053aTENFHOTO U3YUSHHSI MAaTEMAaTHKH Ha 3Tare OCHOBHOTO OOMIETO
oOpa3oBaHus oTBOoAUTCS HE MeHee 170 "acoB m3 pacuéra 5 wacoB B Henenmo. CoriacHo yaeOHOMY
mwiany MOV Capaesckas COILl Ha u3yyeHue MaTeMaTUKH OTBOAMTCS 5 4acoB B HEAENIO ILIHOC 1
9Yac W3 MIKOJILHOTO KOMITOHEHTAa, UTOTO 6 4acoB, NMPH MPOJOJDKHTEIBHOCTH ydeOHOro ronxa 34
Henenu. Beero 204 vaca B roj, MpU 3TOM Ha M3ydeHHe anreOpnl - 4 yaca B Heaearo (utorol36
9YacoB B roJ1), Ha M3y4EeHHUE TEOMETPHH - 2 Yaca B HeJeTto (MToro 68 4acoB B TOJ).

Paznea 1. IlinanupyemMbie pe3yJibTaThbl H3yUeHHUS YUeOHOT 0 MpeaMeTa

Juunocmuwle pezyiomamot

— TATPUOTHU3M, yBakeHHe K OTEUecTBy, K MPOIIJIOMY M HACTOSIIEMY MHOTOHAIMOHAIHHOTO
Hapoga Poccum, YyBCTBO OTBETCTBEHHOCTH M Joira mepel PomwHOW; TOTOBHOCTh W
CIOCOOHOCTH 0OYJAIOIINXCS K CAMOPA3BUTHIO M CaMOOOPa30BaHUIO HA OCHOBE MOTHBAITUHU K
00yUYEHUIO U IO3HAHHUIO;

— TOTOBHOCTb W CIOCOOHOCTH OCO3HAHHOMY BBIOOPDY H TIOCTPOCHHUIO JajbHEHIIEH
WHJIMBUAYAIHHON TpaeKTOpHH 0Opa3oBaHUs Ha 0a3ze OPUEHTHPOBKHU B MHpe mpodeccuii u
MpoQecCHOHANBHBIX MPEANOYTeHUH, C YYETOM YCTOMUYMBBIX MO3HABATEIbHBIX MHTEPECOB;
(hopMHpoBaHHEe HPABCTBEHHBIX YYBCTB W HPABCTBEHHOI'O IIOBEIEHHUS, OCO3HAHHOTO U
OTBETCTBEHHOT'O OTHOIIEHHS K COOCTBEHHBIM MOCTYIKaM; 3HAaHHE OCHOBHBIX HOPM MODAJIH,
HPaBCTBEHHBIX, TyXOBHBIX UJICAJIOB;

— c(hopMHPOBAHHOCTH OTBETCTBEHHOTO OTHOIICHUS K YUCHHIO; YBAKHUTEILHOTO OTHOLIEHUS K
TPYAY, HAJIMYHUE OIBITA yYaCTHs B COLUATIBHO 3HAYMMOM TPY/E;

— c(opMHPOBAHHOCTH IEJIOCTHOIO MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUsI HAyKd M OOIIECTBEHHOM MPAKTHKH; OCO3HAHHOE, YBAXKUTEJIBbHOE U
no0OpoXkenaTenbHOe OTHOIIEHHE K JAPYroMy YellOBEKY, TOTOBHOCTh U CHOCOOHOCTb BECTH
JMAJIOT C APYTUMHU JIIOIBMU U JOCTUTaTh B HEM B3aUMOTIOHUMAHUS;

— OCBOEGHHOCTH COLIMAJbHBIX HOPM, IIPABHII TOBEACHUS;

— ydacTue B IIKOJBFHOM CAaMOYIIPaBJICHUHU M OOIIECTBEHHOM KM3HU B MpefesiaX BO3PACTHBIX
KOMIIETEHIII ((popMUpOBaHHME TOTOBHOCTH K YYacTHIO B TMIpOLIECCe YIOPSAOYCHHS
COIIMANILHBIX CBSI3€M M OTHOIIEHUH, B KOTOpPbIE BKIIOYEHBI M KOTOpble (OPMHUPYIOT caMu
yyaluecs; BKIIOYEHHOCTh B HEMOCPEICTBEHHOE TpakJaHCKOE YydacThe, T'OTOBHOCTH
y4acTBOBAaTh B JKU3HENEATEIILHOCTH IMOJPOCTKOBOTO OOIIECTBEHHOTO OOBEIUMHEHHS,
MPOJIyKTUBHO B3aUMOJICHCTBYIOIIETO C COLMAIbHON CPeIoii;

— UHTEpHOpH3als  IIEHHOCTEH  CO3MJATeNbHOTO  OTHOLIEHUS K OKpYyKaromen
JNEHUCTBUTENFHOCTH, IIEHHOCTEH COIMATbHOTO TBOPUYECTBA, IIEHHOCTH MPOIYKTUBHOM
OpraHW3alliil COBMECTHOM JESITeNhbHOCTH, CaMopeanu3alliid B TPyNNe U OpraHu3aluy,
IIEHHOCTH <«JPYroro» KaK paBHOINpPABHOTO TMapTHepa, (OpMHUpPOBaHHE KOMIETEHIIUN
aHalM3a, TPOEKTUPOBAHHUS, OPraHU3alNU JACATEIbHOCTH, peIeKcuu N3MEHEHH, CIocoO0B
B3aMMOBBITOJJTHOTO COTPYJHMYECTBA, CIIOCOOOB pealu3aluil COOCTBEHHOTO JIHIEPCKOTO
MOTEHIMANIA);

— c(hOpMHUPOBAHHOCTD IIEHHOCTH 3JJ0POBOTO U 6€30IacHOT0 00pa3a KU3HU.
Memanpeomemmusie pe3yivmamat
PeryasituBubie YY /1
1. VYmeHue caMOCTOSITENILHO OMPENENATh IIeId OOY4YEeHHs, CTaBUTh U (POPMYIUPOBATH




HOBBIC 3a1a4YU B y‘IC6C ¥ TI03HABaTEJILHOMU ACATCIIbHOCTHU, Pa3BUBATb MOTUBLI U MHTCPCCHL cBOCH
MO3HABATEIBHOH JesATeTbHOCTH. OOYyUaIOMIUNACS CMOXKET:

aHAJM3UPOBATH CYIIECTBYIOIIKE U IJIAHUPOBAThH Oy yIre 00pa3oBaTebHbIE PE3YNIbTATHI;
UACHTU(PHUIMPOBATH COOCTBEHHBIE TPOOIEMBI U OTIPEEIISATh TIaBHYIO PoOIeMy;
BBIIBUTaTh BEPCHM pEUICHUs MpoOieMbl, (HOpMYyIHpOBATh THIIOTE3bI, NPEABOCXUIIATH
KOHEUYHBIN PE3yJIbTaT;

CTaBUTh LENb JESATEIBHOCTH HA OCHOBE ONPEACICHHOW MpOOJIeMBbl W CYIIECTBYIOUINX
BO3MOKHOCTEH;

dopmynmupoBarh y4eOHBIC 3amauyd Kak [Iard JOCTHKCHUS TIOCTaBJICHHOW  IIeTH
JEATENBHOCTH;

000CHOBBIBATh 11€JIEBbIE OPUEHTUPBI M MPHOPHUTETHl CChUIKAMM Ha IIEHHOCTH, yKa3blBas U
000CHOBBIBas JJOrMUECKYIO TIOCIEA0BATEIbHOCTD 111aroB.

2. VYMeHHE CaMOCTOSATENBHO IUIAHWPOBATh ITYTH JOCTHDKEHHUS IIeJied, B TOM YHCIe

albTepHATUBHBIE, OCO3HAHHO BHIOMpaATh Haunbosiee 3PPEKTUBHBIE CIIOCOOBI PEIICHUS YYeOHBIX U
MO3HaBaTENBHBIX 3a7a4. OOyJaroIINiiCsS CMOXKET:

OTPENENATh He0OXOOUMBbIE NEHCTBUE(s]) B COOTBETCTBUM C y4eOHOW M IO3HABaTEIbHOU
3a/1auei U COCTABIIAThH AITOPUTM HX BBITIOJTHEHNUS,

000OCHOBBIBaTh M OCYHIECTBJIATH BBIOOp Hauboiee 3PPEKTUBHBIX CHOCOOOB pelIeHUs
y4eOHBIX U MO3HABATENIbHBIX 3a/1a4;

OTPENeNATh/HaX0UTh, B TOM UYHCJIE€ M3 TMPENJOKEHHbIX BapUaHTOB, YCJIOBHS JUIf
BBITIOJIHEHUS Y4eOHOM U NMOo3HaBaTENbHOM 3aauu;

BBICTPAaWBaTh >KU3HEHHbIE IUIaHBI HA KpPAaTKOCpPOYHOE Oyaymiee (3asBlATH II€JIEBbIE
OpUEHTHUDBI, CTaBUTh AaJCKBaTHbIC MM 3aJaud M MpeajaraTb JAEHCTBMs, yKas3blBas M
000CHOBBIBAs JIOTUYECKYIO MTOCIIEA0BATEIIBHOCTD II1aroB);

BBIOMPATH U3 MPEUIOKEHHBIX BAPUAHTOB M CaMOCTOSATENIBHO UCKaTh CPEJCTBA/PECypChl A
peleHus 3a1a4n/JOCTHXKEHUS LIENH;

COCTaBJISATH IUIAH PEIIEHUs POOIeMbl (BBIOJIHEHUS MPOEKTa, IPOBEICHUS UCCIEI0BAHNA);
ONpeneNniATh MOTEHIMAIbHbIC 3aTPYyJHEHUs IpPHU pEIIeHUMH Y4eOHON M IO3HaBaTEIbHOMN
3aJaud ¥ HaXOJUThb CPE/ICTBA JUIsl UX YCTPAHEHUS;

OINMCBIBATH CBOM OMBIT, OOpMIIsIs €ro Julsl Iepefadu IPYTUM JIOASM B BUJAE TEXHOJIOTUU
peleHus MPaKTUYECKUX 3a1a4 ONPEEeICHHOTO KJlacca;

IUTAHUPOBATh U KOPPEKTUPOBATH CBOIO MHANBUIYaJIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.

3. YMeHHEe COOTHOCUTh CBOM JAEHCTBHS C IUIAHUPYEMBIMH PE3YJIbTaTaAMHU, OCYIIECTBIIAThH

KOHTPOJIb CBOEH JEATEIbHOCTH B Mpollecce IAOCTHKEHHS pe3yibTaTa, ONpPENeNATh CHOCOOBI
JNEUCTBUI B paMKax MPEJIOKEHHBIX YCIOBHH M TpeOOBaHUM, KOPPEKTHUPOBATH CBOU JCHCTBUS B
COOTBETCTBUU C U3MEHSIONIeHC cuTyanueid. O0yJaromuiics CMOXKET:

OTpENeNATh COBMECTHO C I[I€JaroroM U CBEPCTHUKAMU KPUTEPUU IUIAHUPYEMBIX
pE3yNbTaTOB M KPUTEPUH OLIEHKU CBOCH yueOHOM A TeTbHOCTH;

CUCTeMATU3UpPOBaTh (B TOM YHCJE BBHIOMpATh MPUOPUTETHBIC) KPUTEPHH IUIIAHUPYEMBIX
PE3yIbTAaTOB U OLIEHKU CBOCH JIESATENbHOCTH;

OTOMpaTh MHCTPYMEHTHl JJISi OLIEHUBaHMsS CBOEW  JIEATENbHOCTH, OCYIIECTBISATh
CaMOKOHTPOJIb CBOEH IeATEIBbHOCTH B PAMKaX MPeUI0AKEHHBIX YCIOBUI U TpeOOBaHMIA;
OLICHMBATh CBOIO JIEATEIBHOCTh, APIYMEHTHPYS NPUYMHBI JOCTWKEHUS WM OTCYTCTBUS
IJIAHUPYEMOTO PE3YNbTaTa;

HaXOJIUTh JIOCTAaTOYHBIE CPEJICTBA JJIS BBIMOJHEHHUs Y4eOHBIX JEHCTBHI B M3MEHSIOLIEHCS
CUTYallUU W/WIIK MPU OTCYTCTBUY INIAHUPYEMOTO Pe3yibTaTa;

paboTasg Mo cBOeMy IUIaHY, BHOCUTb KOPPEKTHBBI B TEKYIIYIO JEATEIBHOCTh Ha OCHOBE
aHaJlM3a W3MEHEHUH CHUTyallud s TOJYYeHHS 3alJIAaHUPOBAHHBIX XapaKTePUCTHK
MPOYKTa/pe3ynbTara;

yCTaHABIUBAaTh  CBSA3b MEXKAY TOJNYyYEHHBIMA  XapaKTEPUCTUKAMHU  TPOJIYKTa U
XapaKTEepUCTHKaMH Ipoliecca AEATEIbHOCTH U IO 3aBEPIICHUH AEATEIbHOCTH IPEIaraTh
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U3MEHEHHE XapaKTEpUCTHK IIpollecca Uil IOJIyYEHUS YIYYIIEHHBIX XapaKTePUCTHK
MPOAYKTA;

CBEpATh CBOM [EHCTBUS C IENbI0 M, MpPH HEOOXOAUMOCTH, HCIPABIATh OUIMOKU
CaMOCTOSITENBHO.

4. VYMeHHE OLEHUBATh NPABUIBHOCTH BBIMOJHEHHS Yy4eOHOW 3amaud, COOCTBEHHBIC

BO3MOXHOCTH €€ perieHusa. O0ydaromunics CMOXKET:

OTIPENIENATh KPUTEPUU TPABUIBHOCTH (KOPPEKTHOCTH) BBITIOTHEHUS YUeOHOH 3a/1a4H;
aHAJIM3UPOBaTh U OOOCHOBHIBATh NPUMEHEHUE COOTBETCTBYIOILETO HMHCTPYMEHTApUS IS
BBITIOJTHEHHS YI4EOHOM 3a1a4u;

cBOOOJTHO TOJIB30BATHCS BBHIPAOOTAHHBIMHU KPUTEPUSMHU OLIEHKH M CAMOOLIEHKH, UCXO U3
LIETTU ¥ UMEIOIIUXCS CPEJICTB, pa3yinyasi pe3yabTaT U CIIOCOObI ICUCTBUM;

OLICHMBAaTh TMPOJYKT CBOEH JEATENbHOCTH MO 33JaHHBIM W/WJIM CaMOCTOSITEIbHO
OTIPE/IENIEHHBIM KPUTEPHSIM B COOTBETCTBUU C LIEJIBIO JACSITEIbHOCTH;

000CHOBBIBATh JIOCTHKUMOCTb L€IM BBIOpPAHHBIM CIHOCOOOM Ha OCHOBE OILIGHKM CBOMX
BHYTPEHHUX PECYPCOB UM JOCTYIHBIX BHEIIHUX PECYPCOB;

(uKcHpOBaTh U aHATU3UPOBATh AUHAMUKY COOCTBEHHBIX 00pa30BaTENbHBIX PE3yJIbTAaTOB.

5. Bnanennme ocHOBaMH  CaMOKOHTPOJS, CAMOOLIGHKH, TPHHSATHS  pelIeHHd U

OCYIIIECTBJICHUSI 0CO3HAHHOTO BBIOOpA B y4eOHOM M T03HaBaTeIbHON. OO0yJaroNuics CMOXKET:

HaOJII0/IaTh U aHAIM3UPOBATH COOCTBEHHYIO YYCOHYIO M ITO3HABATEIBHYIO JICATCIIBHOCTh U
NESITELHOCTD IPYTHX 00YUJaIONIUXCs B MPOIIECCE B3aMMOITPOBEPKH;

COOTHOCHTh PEAJbHBIC W TUIAHUPYEMBIC PE3YIbTaThl WHIWMBHIYAJILHON 00pa30BaTEIbHOM
NESITEILHOCTH U JICJIaTh BBIBO/IBI,

MPUHAMATPH pPelIeHHE B y4eOHOW CUTYalluy U HECTH 32 HETO OTBETCTBEHHOCTB;
CaMOCTOSITEIIEHO OTIPEIENISATh MPHUYMHBI CBOETO yCIeXa MM HEeyclieXa U HaXOIHUTh CIIOCOOBI
BBIX0JIa 3 CUTYaIlH HEeyCIeXa;

PETPOCIIEKTUBHO OIPENENATh, KAaKHe JCHCTBUS MO PEHICHHI0 YYeOHOW 3ajadyd WIH
nmapamMeTpbl ATHX JCUCTBUH TPHUBEIH K TOJYYCHHIO HMMEIONIErocs MPOayKTa Y4eOHOH
NS TETbHOCTH,

JIEMOHCTPUPOBATh  MPHEMbl  PETYJSIHH  MCUXO(PH3UOJOTHUECKIX/  AMOIMOHAIBHBIX
COCTOSIHUH JIIsl  JTOCTWKCHUSI dPQeKkTa ycrnokoeHus (YCTpaHCHHsS HSMOLMOHAIBHOMN
HaIpsDKEHHOCTH), 3(dekra BoCCTaHOBICHUs (OCTabMeHUs TMPOSBICHUNA YTOMIICHHS),
a¢ddexTa akTUBU3AIMH (TIOBBIIICHUS TICUX0(PU3UOIOTHIECKON PEAKTUBHOCTH).
Ilo3naBaTeabnblie YY /1

1. VYMeHue omnpenensaTh IOHATHS, CO3JaBaTh OOOOINEHUS, YCTAHABJIMBATH AHAJIOTHH,

KJIacCU(PHUITUPOBaTh, CaMOCTOSITEIILHO BBHIOMPATh OCHOBAHUS M KPUTEPUU IS KiacCHU(pUKAIUH,
yCTaHABIUBAaTh  MPUYMHHO-CICACTBEHHbIE  CBA3M, CTPOUTH  JIOTUYECKOE  PACCYXKICHHE,
yMO3aKIioueHue (MHAYKTUBHOE, EAYKTUBHOE, M0 aHAJIOTUM) M JenaTh BbIBOAbL OOyuaromuiics
CMOXKET:

BBIJICNISATH OOLMI MPU3HAK JABYX WIJIM HECKOJIBKUX MPEIMETOB MJIH SIBJICHUH M OOBSCHATH UX
CXOJICTBO;

O00BEeIMHATH MPEAMETHl U SIBICHUS B TPYMIbI MO ONpPEIeCHHBIM MPU3HAKaM, CPaBHUBATb,
KJaccu(uIpoBaTh U 00001aTh (AKTHI U SBICHNUS;

CTPOMThH PACCY)XJIEHHE OT OOLIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHUSM M OT YaCTHBIX
SIBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM;

CTPOMThH PACCYXKJIEHHE HAa OCHOBE CPaBHEHUS INPEIMETOB M SBIICHUH, BBIIEISAS MPU 3TOM
oO111e Npu3HaKu;

u3JaraTh MOJIy4eHHYIO MH(OPMaIUIO, MHTEPIIPETUPYS €€ B KOHTEKCTE pelaeMoi 3a1aui;
CaMOCTOSITENIBHO YKa3bIBaTh Ha MH(POPMALIMIO, HYXJAIOUIYIOCS B MPOBEpKE, MpeaiaraTth 1
MPUMEHSATH CIIOCOO MPOBEPKH JJOCTOBEPHOCTH MH(POPMALIHH;

BepOan30BaTh SMOIMOHATIBLHOE BIIEYATICHHE, OKa3aHHOE HAa HETO HCTOYHUKOM;

OOBSICHATD SIBIICHUSI, TIPOLIECCHI, CBSA3U U OTHOILIEHHS, BBISABISIEMbIE B X0/ TO3HABATEIbHOMN



CXEMBI

U HUCCIICIOBATEIILCKON JIEATENbHOCTH (MPUBOJIUTH OOBSICHEHHE C HM3MEHEHHUEM (OPMBI
MIPENICTaBJICHUS; OOBSICHITH, JNCTAU3UPYS WM 0000Ias; OOBSICHATH C 33aJaHHOW TOYKHU
3peHus);

JieNIaTh BBIBOJ HA OCHOBE KPUTHUYECKOTO aHalM3a PAa3HBIX TOYEK 3PEHUs, MOATBEPKIATh
BBIBOJI COOCTBEHHOH apryMEHTAIHel WIH CAaMOCTOSTENILHO MOJTyYCHHBIMH JAHHBIMH.

2. YMeHue co3/1aBaTh, NMPUMEHATh M MPeoOpa3OBHIBATh 3HAKHM M CHUMBOJBI, MOJCTH U
TSl pelIeHUs] y9eOHBIX U IO3HABATEIbHBIX 331a4. O0YyJaronIniicsi CMOXKET:

0003HaYaTh CHMBOJIOM U 3HAKOM TPEAMET W/UITH SBJICHHE;

OTIPENIENATH JIOTHUECKUE CBSI3U MEXKJTy NMPEeAMETaMH H/WIU SBICHUAMH, 0003HAYaTh JTaHHBIE
JIOTHYECKHUE CBSA3H C TIOMOIIBIO 3HAKOB B CXEME;

CO3/1aBaTh a0OCTPAKTHBIN MM pealibHBIN 00pa3 mpeaMeTa 1/iiu sIBICHUS;

CTPOUTH MOJIENB/CXeMY Ha OCHOBE YCIOBUH 3aJIauMl W/WJIH CIOCc00a ee PeIIeHus,

co3/laBaTh BepOabHBIE, BEIICCTBEHHBbIE M HWH(POPMAIMOHHBIE MOJIENU C BBIICICHUEM
CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTa /sl OmpeieieHus crocoba pemieHus 3aaadd B
COOTBETCTBUH C CUTYallHEH;

peoOpa3oBhIBATh MOJAEIH C IIETbI0 BBISBICHHS OOIIMX 3aKOHOB, OMPEICISIONINX JTaHHYIO
MPEAMETHYIO 00J1aCTh;

MIEPEBOJIUTH CIOXKHYIO M0 COCTaBY (MHOTOACHEKTHYI0) HH(POPMAIUIO U3 IpauyecKoro uiu
(hopMaTM30BaHHOTO (CUMBOJIBHOTO) MTPEJICTABIICHUS B TEKCTOBOE, U HA000POT;

CTPOWTH CXEMY, aJTOPUTM [EHCTBHS, WCIPABIATh WM BOCCTAHABIMBATH HEH3BECTHBIN
paHee alTOpPUTM Ha OCHOBE MMEIOMIETOCsS 3HAaHHUS 00 00BEKTe, K KOTOPOMY IMpPUMEHSETCS
AITOPHUTM;

CTPOUTH JI0KA3aTENbCTBO: MPSIMOE, KOCBEHHOE, OT MPOTHUBHOTIO;
aHAITM3UPOBATH/pe(dIEKCUPOBATh OMBIT Pa3pabOTKH W peau3aliu Yy4eOHOro IPOEKTa,
HccaeaoBaHus (TEOPETUUYECKOTO, SMITMPUIECKOTO) Ha OCHOBE TMPEIOKEHHON TTPOOIeMHOM
CUTYaIlH, IOCTaBJICHHOM 1IeJIM W/WIIH 3a/laHHBIX KPUTEPUEB OLICHKH MPOIYKTa/pe3ynbTara.
3. CwmpbicnaoBoe ureHne. O0yJaronuics CMOXKET:

HaxOJUTh B TEKCTe TpeOyeMylo wuHGopMaIuio (B COOTBETCTBHU C IICJISIMH CBOEH
JESITETLHOCTH);

OpUEHTUPOBAThCS B COJEP)KAHUM TEKCTa, IIOHUMATh IEJIOCTHBIH CMBICI TEKCTa,
CTPYKTYpPUPOBATH TEKCT;

yCTaHaBIMBATh B3aMOCBS3b OMMCAHHBIX B TEKCTE COOBITHIL, IBICHUH, IPOLIECCOB;
PE3IOMHUPOBATh IIIaBHYIO UJICIO TEKCTA;

KPUTHYECKH OLIEHUBATh COJEpKaHUE U (POpMy TEeKCTa.

KommynunkatuBubie YY /|

1. YMeHue oOpraHu3oBbIBaTh Y4e€OHOE COTPYAHMYECTBO U COBMECTHYIO AEATEIBHOCTH C

YUYUTCIIEM U CBCPCTHUKAMMU, pa60TaTB WHAUBUAYAJIBHO U B I'PYIIIIC. HAXOJAUTH 06].].[66 PCUICHHUC U
pa3pciiaTb KOH(bJ'II/IKTH Ha OCHOBEC COI'JIaCOBaHMA HO3HHHﬁ " y4€Ta MHTCPECOB,; (I)OpMy.]'II/IPOBaTB,
APTYMCHTHUPOBATh U OTCTaAUBAaTh CBOC MHCHUC. O6yqafom1/11710ﬂ CMOJKET.

OIpeNieNATh BO3MOXKHbIE POJIM B COBMECTHOM JI€ATEILHOCTH;

UTPaTh ONPEAEIECHHYIO POJIb B COBMECTHOM IEATEIBHOCTH;

IPUHUMATh MO3UIMI0O cOOECeHUKa, MOHMMAs MO3MIMIO0 JPYroro, pa3inyaTh B €0 peyu:
MHEHHE (TOYKY 3pEeHHs), JI0Ka3aTeabCTBO (ApryMeHThl), (haKThl; TUIOTE3bl, AKCHOMBI,
TEOPUU;

ONpeneNniTh CBOM JAEHCTBUS W JIHCTBHS NapTHepa, KOTOpbIE CIOCOOCTBOBAIU WM
MPENATCTBOBAIM MPOAYKTUBHOW KOMMYHUKALINU;

CTPOMTH O3UTUBHBIE OTHOLICHHUS B Ipoliecce yueOHOM U O3HABATEIBHOM eI TeIbHOCTH,
KOPPEKTHO M apryMEHTHUPOBAHO OTCTauBaThb CBOIO TOYKY 3PEHMs, B JHUCKYCCHUM YMETb
BBIIBUTaTh KOHTPAapryMEeHTHI, MNepedpa3upoBaTh CBOIO MbICHIb (BIaJ€HHE MEXaHU3MOM
SKBUBAJICHTHBIX 3aMEH);

KPUTHUYECKH OTHOCUTBbCA K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM HpPHU3HABaTh



OIIMOOYHOCTh CBOETO MHEHHUS (€CIIH OHO TAaKOBO) M KOPPEKTUPOBATH €r0;

Mpeylarath AIbTEPHATHBHOE pelIeHNe B KOH(PIMKTHON CUTYallUH;

BBIJICJIATH OOIIYIO TOUKY 3PEHUS B IUCKYCCHUH;

AOTOBApUBATHCA O MMpaBUJIaX U BOIIPOCAX IJIA O6C}’)KI[CHI/I$I B COOTBETCTBHH C ITOCTABJIICHHOM
repen rpymnnou 3aaye;

OpraHM30BBIBaTh y4eOHOE B3auUMOJICHCTBME B Tpynmne (ompenensTh oOume I,
pacnpenensaTh pojiu, 10roBapuBaThbCs Apyr ¢ APYrom U T. 11.);

YCTPAHATH B paMKax avajiora Pa3pbIBbL B KOMMYHUKAIHUHU, O6yCJIOBJIeHHI)Ie
HETIOHUMaHHEM/HETPUATHEM CO CTOPOHBI COOECETHHMKA 3a1aud, (GOPMBI WM COACPIKAHHS
Jyaora.

2. YMeHue OCO3HAaHHO HCIOJb30BaTh PEUYEBHIE CPEICTBA B COOTBETCTBHM C 3ajaueit

KOMMYHMKAIMHU JJIsl BBIPaXEHUSI CBOMX YYBCTB, MBICIEH M MOTpeOHOCTEH A IUIAHUPOBAHUS U
peryisliud CBOEW NEATEIbHOCTH; BIAJCHUE YCTHOW M INMHUCBMEHHOW pEYbI0, MOHOJIOTMYECKOU
KOHTEKCTHOU peubto. OOyJaromuiicss CMOXKET:

OTIPEIENATh 3aJjauy KOMMYHHKAIIMU U B COOTBETCTBUHU C HEMl OTOMpATh peyeBbI€ CPEICTBA;
oTOMpaTh W HCIIOJIb30BATh DPEUYEBBIE CPEJACTBA B IpOLECCEe KOMMYHHKAIUU C JPYTUMU
JFOJIbMH (JTMAJIOT B TIape, B MAJIOW TPYMIE U T. [1.);

MPE/ICTaBIsATh B YCTHOW WM MHUCBMEHHOW (QopMe pa3BepHYTHIH IUIaH COOCTBEHHOM
NeSITeNIbHOCTH;

co0r0AaTh HOPMBI IMYOJMYHON PEYH, PETJIAMEHT B MOHOJIOT€ U TUCKYCCUU B COOTBETCTBUH
C KOMMYHHUKAaTHBHOM 3a7a4ei;

BBICKa3bIBaTh U OOOCHOBBIBAaTH MHEHHUE (CY)KJIEHHE) M 3alpaliiBaTh MHEHHE MapTHEpa B
paMKax quaora;

MIPUHUMATD PEIIeHUE B XOJ€ TUAIOra U COTIacOBBIBATh €r0 ¢ COOECETHUKOM;

CO3[1aBaTh MHCbMEHHBIE «KJIMIIMPOBAHHBIE» U OPUTMHAJIBHBIE TEKCTHl C HCIOJIb30BAHHEM
HEO0OXOIUMBIX PEUYEBBIX CPEJCTB;

WCIIOJIb30BaTh BepOAJbHBIC CpeacTBa (CpeacTBa JIOTMUECKOW CBS3W) IS BBIICIICHUS
CMBICIIOBBIX OJIOKOB CBOETO BBICTYILIICHUS;

WCIIOJIb30BATh HeBepOasbHbIE cpencTea WIN HarJIsIIHbIE MaTepuabl,
MOATOTOBJICHHBIE/OTOOPAHHBIE MTOJ1 PYKOBOACTBOM YUHUTEIIS;

JIeNIaTh OLIEHOYHBIM BBIBOJ O JOCTHMKEHUHU LEIM KOMMYHUKAIIMM HENOCPEICTBEHHO IOCIIE
3aBepUICHUS] KOMMYHUKAaTUBHOTO KOHTaKTa 1 000CHOBBIBATH €rO.

3. ®opMupoBaHHEe M  pa3BUTHE KOMIETEHTHOCTH B  OONAcCTH  HCHOJB30BaHUS

MH(POPMAITMOHHO-KOMMYHHKAITMOHHBIX TexHoytorwi (nanee — MKT). OOy4uaromuiicss CMOXKeT:

LIeJIEHAPABJICHHO UCKaTh U MCIOJb30BaTh MHPOPMALIMOHHBIE PECYPChl, HEOOXOAUMBIE IS
peleHus yueOHbIX U MPaKTHUECKUX 3a1ay ¢ nomouibto cpencts UKT;

BBIOMPATh, CTPOUTH U UCIOJIB30BATh AJEKBATHYIO MH(DOPMALTMOHHYIO MOJEIb AJIS IIepeadn
CBOMX MBICIECH CpeICTBAMU €CTECTBEHHBIX U (OPMAJbHBIX S3bIKOB B COOTBETCTBHM C
YCIOBHUSMU KOMMYHUKALIUY;

BBIICIATh MH(MOPMALMOHHBIA acleKT 3a/layd, OIEepUpOBaTh JAaHHBIMU, HCIOJIb30BATh
MOJEIIb PELICHUS 3a/1a4H;

UCIOJb30BaTh KOMIBIOTEPHBIE TEXHOJIOTUM (BKJIOYas BHIOOp aJeKBaTHBIX 3ajaye
MHCTPYMEHTAJbHBIX TPOrPaMMHO-AMNApaTHBIX CPEACTB U CEPBUCOB) IS pEIICHUS
MH(GOPMAIIMOHHBIX U KOMMYHHUKAI[MOHHBIX Y4e€OHBIX 3aJad, B TOM 4HCJE: BBIUYUCIIEHHE,
HanucaHue MUCeM, COUMHEHUH, T0KIIaZoB, pedepaToB, CO3/1aHHe MTPEe3eHTALNH U JIp.;
UCIOJIb30BaTh HHPOPMALIUIO C YYETOM ITUYECKUX U ITPABOBBIX HOPM;

co3/1aBaTh MH(POPMAITMOHHBIE PECYPCHl PA3HOTO THIA U JUIS Pa3HbIX ayTUTOPH, COOII0AaTh
MHGOPMAIMOHHYIO TUTHEHY U NpaBuiia HMHPOPMAIMOHHOM 0€301acHOCTH.

Ilpeomemmnvie pe3yiomamaot

Ydyenuk Hayumrcs B 9 Kkiacce JIsl MCIOJB30BAHMSA B IOBCEJIHEBHON KH3HU H

obecrieyeHUsi BO3MOKHOCTH YCIIEIIHOTO MPOIOJKEeHUsI 00pa30BaHus



Inemenmol meopuu MHOMCECE U MAMEMAMUYECKOU 1OZUKU

OnepupoBaTb  MOHATUSMHU:  MHOXKECTBO,  JJIEMEHT  MHOJECTBA,  IOJMHOKECTBO,
IIPUHA/IJIEKHOCTD;

3aJ1aBaTh MHOKECTBA NIEPEUMCIIEHUEM UX DJIEMEHTOB;

HaXOJUTh IepeceueHue, 00beIMHEHUE, IOJMHOKECTBO B IPOCTEHILINX CUTYALIUSX;
OIEpUPOBATh NOHITUSIMU: OTIPEJICIIEHUE, aKCUOMA, TEOPEMA, J1I0Ka3aTEIbCTBO;

MIPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI 17151 TOATBEPKICHUS CBOMX BBICKa3bIBAaHUMN

B noeceonesnoit scuznu u npu uzyueHuu Opy2ux npeomemaos:

HCI0JIb30BATh rpapuuecKoe NPeICTABICHNE MHOKECTB Ul ONMCAHUS peaIbHBIX IPOLECCOB
U SIBJICHUH, TP pEIICHNUH 33]1a4 JPYTUX Y4eOHBIX IIPEIMETOB

Yucna

OnepupoBaTh MOHATHSMHU: HATypalbHOE YHCIO, LIEJI0€ YHUCIO0, OOBIKHOBEHHas JApoOb,
JecsiTUYHas Jpo0b, CMelaHHas JApoOb, palMOHAlIbHOE YMCIO, apUpMETHUYECKUH
KBaJPaTHBIN KOPEHB;

HCIIOJIb30BATh CBOMCTBA YHCEI U IIPABWIIA IEHCTBUM IPU BBIIIOJIHEHUH BBIYHUCIICHUN;
WCIIONb30BaTh MPU3HAKH ACTUMOCTH Ha 2, 5, 3, 9, 10 mpu BBINIOJHEHUM BBIYUCICHUN U
PELICHUN HECIIOKHBIX 3a/1a4;

BBITIOJIHATH OKPYTJIEHUE PallOHATIbHBIX YUCENl B COOTBETCTBUU C IIPABUIIAMU;

OIICHUBATh 3HAUEHUE KBAJPATHOTO KOPHS U3 MOJOKUTEIBHOTO LEJIOT0 YHCIa;

pacrno3HaBaTh pallMOHAJIbHbIE U UpPAIMOHAJIbHbIC YHCTIA,

CpaBHMBATh YHUCIIA.

B noeceonesnoit ycuznu u npu uzyuenuu opyzux npeomemos:

OLICHUBAThH PE3YJIbTATHI BBIYMCIICHUI MPU PEIIEHUH MPAKTUYECKUX 3a/1a4;

BBITIOJIHATh CPABHEHUE YHCEIl B PEATIbHBIX CUTYALIHSIX;

COCTaBJISITh YMCIIOBBIE BBIPAXKEHUS MIPU PEIICHUH MPAKTHUYECKUX 3a7ad U 3a1a4 U3 JPYrux
y4eOHBIX MPEIMETOB

Tostcoecmeennvle npeoodpazosanus

BoinmonHATe  HecNoKHbIE MpeoOpa3oBaHMsl Ui  BBIYMCICHHUS 3HAYEHUH YHUCIOBBIX
BBIPAXXEHUH, COAEpKAIIUX CTENEHU C HATypPaJIbHBIM II0KA3aTEJIEM, CTEHNEHU C LENbIM
OTPULIATEIIbHBIM [TOKA3aTENIEM;

BBITIOJIHATh HECIIOKHBIE TMPeoOpa3oBaHUsl IENbIX BBIPAKEHUN: pACKPbIBaTh CKOOKH,
MIPUBOJIUTH NOJIOOHBIE CIIaraeMeble;

HCIO0JIb30BaTh (POPMYIIBI COKPAILIEHHOTO YMHOXKEHHUs (KBaJpaT CyMMBbI, KBaJpaT pa3HOCTH,
Pa3HOCTh KBAJPaTOB) JUIsl YIIPOIIECHUS BHIYMCICHUN 3HAUEHUN BBIPAKCHHIA;

BBITIOJIHATh HECJIOXKHBIE MPeoOpazoBaHusi APOOHO-TUHEHHBIX BBHIPAKEHUN U BBIPAKEHHUN C
KBaJPaTHBIMU KOPHSIMHU .

B noeceonesnoii scuznu u npu uzyueHuu Opy2ux npeomemos:

IIOHMMATh CMBICJ 3aIIMCH YUCIIAa B CTAHAAPTHOM BUJIE;

OIIEPUPOBATH MOHATUEM «CTAHAAPTHAS 3aIIUCh YUCIIa»

Ypasnenus u nepasencmea

OnepupoBaTh TNOHATHSIMU: PABEHCTBO, YHCIOBOE pPABEHCTBO, YPAaBHEHUE, KOPEHb
YPaBHEHUs, pEUICHHE YpaBHEHHs, 4YHCIOBOE HEPABEHCTBO, HEPABEHCTBO, pEIICHUE
HEpaBEHCTBA;

MPOBEPSATH CIPABEAJIMBOCTD YNCIOBBIX PABEHCTB U HEPABEHCTB;

peuaTh JIMHEHbIE HEPAaBEHCTBA M HECIIOKHBIE HEPABEHCTBA, CBOIAIIMECS K JTUHEIHBIM;
peuaTh CUCTEMbI HECIIOKHBIX JTMHEHHBIX YPaBHEHH, HEPABEHCTB;

MIPOBEPSTH, SABISAETCS JIU JAHHOE YHCIIO PEIIEHHEM YpaBHEHUs (HEPaBEHCTBA);

peniath KBaJpaTHbIe ypaBHEHUS 10 (hopMylie KOpHEW KBaJIpaTHOTO ypaBHEHUS;

M300paxaTh pelIeHuss HEPAaBEHCTB M UX CHCTEM Ha YHCIOBOU MPSIMOH.

B noeceonesnoit scuznu u npu usyuenuu opyzux npeomemaos:



COCTaBJIATh U PELIATh JUHEIHbIE YPABHEHMSI IIPU PELLIEHUU 337124, BOSHUKAIOLIUX B IPYrUX
y4eOHBIX MpeaMeTax

Dyukuyuu

HAXOJUTh 3HaUeHUE (QYHKINHU N0 33JaHHOMY 3HAUCHUIO apIyMEHTa;

HAaXOJWTh 3HAUCHHE apryMeHTa M0 3aJaHHOMY 3HAYEHUI0 (QYHKIUHU B HECIOXKHBIX
CUTYaIUsX;

OTIPEEIATh MOJ0KEHUE TOUKU MO0 €€ KOOpAUHATAM, KOOPIMHATHI TOUKH 110 €€ M0JI0KEHUIO
Ha KOOPJAMHATHOM MJIOCKOCTH;

no rpaduKy HaxXOJWUTh OOJACTh OIpPENENICHHs, MHOXKECTBO 3HAUCHWH, HYIU (QYHKIUH,
MIPOMEXYTKH 3HAKOIOCTOSIHCTBA, NMPOMEXKYTKH BO3pacTaHus U yObIBaHMs, HauOoJIblIee U
HauMeHblIIee 3HaueHus1 QyHKIINH;

CTPOUTH rpa@UK JIMHEWHON QYHKIINY;

MIPOBEPSATh, SBISETCS JM JAAHHBIM Tpaduk rpaguxom 3amaHHON (QYHKUIUU (JIMHEWHOM,
KBaJIpaTUYHOM, 00paTHOM MPOMOPLMOHATILHOCTH);

OTpeaeNsaTh NPUOIMKEHHBIE 3HAUEHUSI KOOPAUHAT TOYKU MepeceyeHus rpapuKoB (QYHKIINIA;
ONEepUpOBaTh  MOHATHUSAMHU:  IOCIEAOBATEIbHOCTh,  apU(MeTHyYecKass  IMporpeccus,
reoMeTpHuyYecKas Mporpeccus;

pelaTh 3a/1a4i Ha IPOrPECCUH, B KOTOPHIX OTBET MOKET OBITh MOJYYEH HEMOCPEACTBEHHBIM
MoACYETOM 0€3 MpUMEHEHUsT POPMYIL.

B noeceonesnoit ycuznu u npu uzyuenuu opy2ux npeomemos:

WCIIOJIb30BaTh TpaUKu pealbHbIX MPOLECCOB M 3aBHUCUMOCTEH Ui ONpeAeNeHus Hx
CBOMCTB (HanOoJIbIIINE U HAaUMEHbBILINE 3HAUYEHUS, IPOMEXYTKH BO3pAaCTaHUS U yObIBaHMUS,
00J1aCTH MOJIOKUTETBHBIX M OTPULIATEIbHBIX 3HAUEHUH U T.11.);

WCIIOJIb30BaTh CBOMCTBA JIMHEHHOW (YHKIIMU W ee rpaduK MpU PEIIeHUHU 3a/ad U3 JIPYrux
y4eOHBIX MPEMETOB

Cmamucmuka u meopus 6epoAmHOCHell ROCMAGUMb NOCIe MEKCMO8bIX 3a0ay, KaK 6

cooeprcanuu.

WNwmeTp mpencraBieHHEe O CTAaTUCTHYECKUX XapaKTEPHCTHUKAX, BEPOSTHOCTH CIIYYaiHOTO
COOBITHS, KOMOMHATOPHBIX 3a/1a4ax;

pemarh TmpocTeiinue KOMOWHATOPHBIC 33aJauyd METOIOM NPSIMOTO M OpPraHW30BAHHOTO
nepedopa;

MPEJCTaBIATh TAaHHBIC B BUJC TAOJHII, AUarpamMm, TpaduKoB;

YUTaTh HHPOPMAITUIO, TPEIICTABICHHYIO B BUJIC TAOJIHUIIbI, IUArPaMMBbl, Tpaduka;
OTIPENIENATh OCHOBHBIE CTATHCTUYECKUE XapaKTEPUCTUKU YHCIOBBIX HAOOPOB;

OIICHUBATh BEPOSTHOCTh COOBITHS B TIPOCTEHIIINX CITydasx;

UMETb MPEJCTABICHUE O POJIM 3aKOHA OOJIBIINX YHCENI B MACCOBBIX SIBIICHHSIX.

B noeceonesnoit scusnu u npu uzyueHuu Opyux npeomMemos:

OIICHUBATh KOJMYECTBO BO3MOXKHBIX BAPUAHTOB METOJIOM Iepedopa;

WUMETb MPEJCTABICHUE O POJIH MPAKTUYECKH JOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITHIA;
CpaBHUBaTh OCHOBHBIC CTATUCTUYCCKHE XapaKTCPUCTUKU, TIIOJIyYCHHBIE B IPOIECCEe
pelIeHus MPUKIaIHON 3a1a4u, U3YYCHHS PEAIbHOTO SIBIICHUS;

OIICHUBATh BEPOSITHOCTh PEATbHBIX COOBITHI U SBICHUI B HECTIOXKHBIX CHUTYaIIUSIX
Texcmoguie 3a0auu

PemaTh HecnoKHbIE CIOKETHBIC 3a]]a4l Pa3HBIX TUIOB Ha Bce apu(MeTHuecKue AeicTBUS,
CTPOUTH MOJEINb YCJIOBUS 3a1aud (B BUAE TaOJMIIBI, CXeMbl, pUCYHKA WM ypaBHEHHS), B
KOTOpO#l JaHbl 3HAUEHUs JBYX M3 TPEX B3aUMOCBS3aHHBIX BEIUYHH, C IENbI0 TIOMCKa
pelIeHus 3a/1a4H;

OCYILIECTBIISITh CMOCOO TOWCKA PEHISHUs 3aJayd, B KOTOPOM PACCYKIEHUE CTPOUTCS OT
yCIoBUs K TpeOOBAHUIO WIIM OT TPeOOBAHUS K YCIOBHIO;

COCTaBIISATH TUIAH PELICHUS 3a1a4H;



BBIJICJISITH ATAMbl PEIICHUS 3a/1a4H;
HMHTEPIPETUPOBATh BBIYUCIUTENIBHBIE PE3YJIbTAaThl B 3a37auye, HCCIEN0BaTh IOJYyYEHHOE
pelLIeHNE 3a/1auH;

3HATh Pa3IMUUe CKOPOCTEeH 00BEKTA B CTOSYEH BOJIE, IPOTUB TEUCHUS U 110 TEUCHUIO PEKH;
pelaTh 3a/1a4i Ha HaX0/I€HNWE YacTU YKCiIa U YUClia [0 €ro YacTy;

pelaTh 3aJa4n pa3HbIX TUIOB (Ha padoTy, HA MOKYIKH, Ha JABM)KEHUE), CBA3BIBAIOIINX TPU
BEJIMYUHBI, BBIJICIATH 3TH BEJIMYUHBI M OTHOIICHUS MEXIY HUMU,

HaXOJUTh IPOLEHT OT 4YHUCJIAa, YUCJIO IO IPOLEHTY OT HEro, HaXOAUTh IPOLEHTHOE
CHUYKEHHUE WJIM MPOIEHTHOE MOBBIIICHUE BETUYNHBI,

pelIaTh HECIO0XKHbIE JTOTMUECKUE 3aJa4d METO/I0M PacCyXACHUH.

B noeceonesnoit ycuznu u npu uzyueHuu Opy2ux npeomemaos:

BBIJIBUTaTh THUIOTE3bI O BO3MOYKHBIX MPECIbHBIX 3HAYCHUSX MCKOMBIX B 3a/lay€ BEJIIMYWH
(menatb MPUKUIKY)

I'eomempuueckue gpuzypol

OnepupoBaTh NOHATUAMHU F'€OMETPUUECKUX QUTYD;

n3BJIeKaTh MH(GOPMAIMI0O O NEOMETPUUECKUX (PUrypax, MPEICTABICHHYI0 Ha 4YEpPTEKax B
SIBHOM BH/IE;

MPUMEHSTh IJs pPelIeHHs 3a7ad reoMeTpuueckrue (pakThl, €clid yCIOBHUS UX MPUMEHEHUS
3aJlaHbl B IBHOU (opMme;

pelaTh 3a/1a4i Ha HaX0X/I€HNE T€OMETPUYECKUX BETMUYHH M0 00pa3iiamM Uil allfOPUTMaM.
B noeceonesnoit ycuznu u npu uzyuenuu opy2ux npeomemos:

HCIIOJIb30BAaTh CBOMCTBA TeOMETpUUYeCKUX GUryp s pelieHus THUIMOBBIX —3ajad,
BO3ZHMKAIONIMX B CUTYAIUSIX MOBCEAHEBHOMN KU3HU, 3a/1a4 MPAKTUYECKOTO COACPKAHUS
Ommnowenusn

OnepupoBaTh MOHATUSIMU: PaBEHCTBO (PUTYp, paBHbIE (PUTYpBI, PABEHCTBO TPEYTOJIbHUKOB,
MapajuiebHOCTh NPSMBIX, MEPHEHAUKYISIPHOCTh MPAMBIX, YIJIAbl MEXKIY MPSIMBIMH,
MEePIEeHIUKYIIAP, HAKIOHHAS, POEKIHUSI.

B noeceonesnoit scuznu u npu uzyueHuu Opy2ux npeomemaoas:

WCII0JIb30BaTh OTHOUIICHMS JJISl PelleHus MPOCTEHIINX 3ajay, BO3HUKAIOIIUX B peallbHOM
KU3ZHU

H3zmepenus u epluucienus

BoInonHATh n3MepeHune AIuH, pacCTOSHUMN, BEIMYUH YIIIOB, C IOMOIIbIO HHCTPYMEHTOB IS
W3MEpEeHul IJINH U YIJIOB;

MPUMEHATH (POPMYIIBI IIEpUMETpa, IO U 00bEMA, MIIOM[AJAN MOBEPXHOCTH OTIEIbHBIX
MHOTOTPAaHHUKOB TPU BBIUMCICHUSIX, KOTJIa BCE IaHHBIE UMEIOTCS B YCIIOBUH;

npuMeHsaTh TeopeMmy Iludaropa, 0a3oBble TPUTOHOMETPUUECKHWE COOTHOILIEHUS IS
BBIYHCIICHUS IJIMH, PACCTOSIHUH, IIOMIACH B MPOCTEHIINX CITydasx.

B noeceonesnoii yscuznu u npu uzyuenuu Opy2ux npeomemos:

BBIYHCIISATh PACCTOSIHUSL HA MECTHOCTH B CTaHJIAPTHBIX CUTYaLUAX, IJIOMIAJAA B IPOCTEHIINX
Cllydasix, MPUMEHATh (POPMYJIBI B MPOCTEHUIITNX CUTYAIUSAX B IOBCEHEBHOM KU3HU
TI'eomempuueckue nocmpoenusn

N300paxkaTh TUTIOBBIE TUIOCKKE (PUTYPBI U PUTYpPHI B TPOCTPAHCTBE OT PYKU U C TIOMOIIBIO
WHCTPYMEHTOB.

B noeceonesnoit scuznu u npu usyuenuu opyzux npeomemaos:

BBITIONTHATH IPOCTEHIIINE TOCTPOSHUSI HA MECTHOCTH, HEOOXOAUMbIE B peaTbHON )KU3HU
TI'eomempuueckue npeoopasosanusn

Crtpouts purypy, CAMMETPUYHYIO JAHHON (UTYpe OTHOCUTEIHHO OCH U TOYKH.

B noeceonesnoii ycuznu u npu uzyuenuu Opy2ux npeomemog:.

pacrio3HaBaTh JBM)KEHUE OOBEKTOB B OKPYKAIOIIEM MUDE;

pacmo3HaBaTh CHMMETPUYHBIE (PUTYPBI B OKPYKAIOIIIEM MHPE
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Bexmoput u koopounamel Ha ni1ockocmu

OnepupoBaTh MOHATHUAMHU BEKTOP, CyMMa BEKTOPOB, IIPOM3BEIECHUE BEKTOpa Ha 4YHCIIO,
KOOPAMHATHI Ha IUIOCKOCTH;

OTIPENEINATh MPHOIMKEHHO KOOPAMHATHI TOYKH MO €€ M300paKCHHIO HAa KOOPAWHATHOU
IIJIOCKOCTH.

B noeceonesnoi sicusnu u npu usyueHuu Opysux npeomemog:

HCIIOJIb30BAaTh BEKTOPBI U1 PELICHUs NPOCTEHIIMX 3a7ad Ha OIPEIEICHUE CKOPOCTU
OTHOCHUTEIILHOTO JIBHKEHUS

Hcmopua mamemamuxu

OnuceiBaTh OTJENbHBIE BBIJAIOUIUECS pE3YJAbTaThl, IOJYyYEHHBbIE B XOJE pa3BUTUSA
MaTeMaTUKU KaK HAyKH;

3HaTh NPUMEPBI MATEMATUYECKUX OTKPBITUHM M MX AaBTOPOB, B CBSI3M C OTEYECTBEHHOM M
BCEMUPHOU UCTOPHEN;

ITIOHUMATh POJIb MATEMATHKHU B pa3BUTHU Poccun

Memoowvt mamemamuxu

BoiOupate nmoaxonadmuii  M3ydeHHBIM METOJA  JUIS  pEHIeHUS HM3YYEHHBIX THIIOB
MaTeMaTHYECKUX 3a/a4;

[IpuBoguTe  mpuUMEpsl  MaTeMATHYECKMX  3aKOHOMEPHOCTEM B OKpYXKaromen
JNENUCTBUTEIBHOCTH U IPOU3BEIACHUAX UCKYCCTBA.

Y4YeHUK NOJYYMT BO3MOKHOCTHL HayuuThcd B 9 Kiaccax i odecriedeHHs

BO3MOKHOCTH YCIICHIHOI'O MPOAOJIXKCHUSA 06pa303amm:

dnemenmol meopuu MHOMHCECE U MAMEMAMUYECKOU 102UKU

OnepupoBaTh MOHATUSMU: OINpeeTIeHIE, TeOpeMa, aKCHOMa, MHOKECTBO, XapaKTepUCTUKU
MHO>KECTBA, JJIEMEHT MHOKECTBa, IIyCTO€, KOHEYHOE M OECKOHEYHOE MHOKECTBO,
MOJAMHOECTBO, IPUHAIJICKHOCTh, BKIIIOYEHHE, PABEHCTBO MHOXKECTB;

n300paxkaTh MHOXKECTBA U OTHOIIEHHE MHOKECTB C MIOMOILBIO KpyroB Dijepa;

OTIPENeNIATh MNPUHAJICKHOCTh JIIEMEHTAa MHOXKECTBY, OOBEIUHEHHIO M MEPECeUCHHUIO
MHO>KECTB;

3a/1aBaTh MHOKECTBO C MOMOIIBIO IEPEYUCIICHHUS HIEMEHTOB, CIOBECHOTO OTHCAHNUS;
OTIepUPOBaTh MOHATUSAMH: BBICKA3bIBAHUE, HCTUHHOCTb M JIOKHOCTh BBICKA3bIBAaHUS,
OTpUIIAaHUE BBICKA3bIBAHUM, OMNEpAallMd HaJ BbICKA3bIBAaHUSAMU: M, WIH, HE, YCIOBHbBIE
BBICKa3bIBaHUS (MMILIMKAIIVH);

CTPOUTH BBICKAa3bIBaHUS, OTPULIAHHS BbICKA3bIBAaHUM.

B noeceoneenoit ycuznu u npu uzyueHuu Opyux npeomemaos:

CTPOUTH IETIOYKH YMO3AKIIOUCHH Ha OCHOBE UCTIOIB30BAHUS MPABUII JIOTHUKH,
HCII0JIb30BaTh MHOYKECTBA, OMEPAIMH C MHOKECTBAMHU, UX rpauuecKoe MpeICTaBICHHUE IS
OTIMCAHUS PEAIbHBIX MIPOIECCOB U SBICHUI

YHucna

OnepupoBaTh NOHATUSAMH: MHOXECTBO HATYpPaIbHBIX YHCET, MHOKECTBO IIEJIBIX YHUCEIl,
MHO>KECTBO pAallMOHAIBHBIX YHCEJT, HWPPALMUOHAIBFHOE YHUCIO, KBAJpPAaTHBIM KOPEHB,
MHOXECTBO JIEMCTBUTENIBHBIX YHCEN, TE€OMETpUYEcKass HMHTEpIpeTalus HaTypalbHbIX,
LETBIX, PALIMOHANIBHBIX, IEHCTBUTENIBHBIX YNCEN;

MMOHUMATh U OOBSCHATH CMBICT TIO3UIIMOHHOMN 3aMUCU HATYpaJbHOTO YKCIIA;

BBITIOJIHATh BBIYMCICHHS, B TOM YHCIE C HCIOJb30BAHUEM MNPUEMOB palMOHAIBHBIX
BBIYHCJICHU;

BBITIOJTHATH OKPYTJIEHHE PAllMOHATIBHBIX YHCEII C 3aJaHHON TOUYHOCTBIO;

CpPaBHUBATh pPallUOHAIbHBIE U UPPAIIMOHATILHBIE YMCIA;

MIPEJICTaBIATh PallMOHAILHOE YUCIIO B BUJIE JECITUYHOU IpooH

yIOPSA0YMBATh YKCIIA, 3aMUCAHHBIC B BUJIE OOBIKHOBEHHOU U JIECSITHYHON IpoOH;

Haxoauts HOJl u HOK umcen u ucnonb3oBaTh UX MpU PEIICHUH 3a4a4.
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B noBceHeBHOM KU3HU U IPU U3YYCHUH IPYTHX MPEIMETOB:

MPUMEHSTh TpaBUjia MPUOIMIKEHHBIX BBIUMCICHUN MPH PENICHUH MPAKTUYECKUX 3a7ad W
pElIeHNH 33729 JPYTUX YIeOHBIX IPEIMETOB;

BBITIOJIHATH CPABHEHUE PE3YJIHTATOB BRIYMCICHUH MPU PEIICHUH MTPAKTUYECKHUX 33734, B TOM
YHCIIe TPUOIMKEHHBIX BBIYMCIICHH;

COCTABIISATh U OLICHUBATH YHCIIOBBIC BEIPAKCHUS TIPH PEIICHUH MTPAKTUYCCKHX 3a7a4 U 3a71a4
W3 IPYTUX yIEOHBIX IPEIMETOB;

3aIMCHIBATh M OKPYTJSITh YHCIOBBIC 3HAYCHUS PEaTbHBIX BEIUYHH C HMCIOIB30BAHUEM
Pa3HBIX CUCTEM H3MEPCHUS

Tooscoecmeennwvie npeobpazosanus

OnepupoBaTh MOHATHSIMH CTENICHH C HATYpaJIbHBIM IIOKa3aTejieM, CTENCHH C IIeNIbIM
OTPUIATEIILHBIM TTOKa3aTelIeM;

BBITIOJTHATE MPeoOpa3oBaHUs IEIBIX BBIPAKCHUHN: JEHCTBUS C OJHOWICHAMH (CIOXKCHHE,
BBIUMTAHWE, YMHOXCHHE), JCUCTBHS C MHOTOWICHaMHU (CIIO)KCHHWE, BBIYUTAHUE,
YMHOKEHHUE);

BBITIOJTHATEH PA3JIOKCHUE MHOTOWICHOB Ha MHOKHTEIHM OJJHUM W3 CIIOCOOOB: BBIHECCHHE 3a
CKOOKY, TPYIITUPOBKA, UCTIOIb30BaHUE (DOPMYIT COKPALIEHHOTO YMHOXCHHUS;

BBIJICIIATH KBAJIPAT CyMMBI M Pa3HOCTH OJJHOWICHOB;

packiaibiBaTh HA MHOKHUTEIN KBAPATHBIN TPEXUWICH;

BBITIOJHATH ~ NMPEOOPa30BaHMsI  BHIPAKCHHM,  COJCpXAIMX  CTENEHH C  ICJBIMHU
OTPHUIATCIILHBIMKM  [TOKA3aTeIIMU, IEPEXOJUTh OT 3allUCH B BHUJC CTENEHU C IEIBIM
OTPHIATEIILHBIM ITOKa3aTelIeM K 3aIlUCH B BUJIC JPOOH;

BBITIOJTHATE MPEe0Opa3oBaHUs JAPOOHO-PAITMOHAIBHBIX BBIPAXEHHUH: COKpalleHHue apoOei,
MpUBENICHNE ainreOpandeckux IapoOell K o0meMy 3HaMEHATeNio, CIOKEHHE, YMHOXKEHUE,
JICJICHUE anreOpandecKkux ApoOer, BO3BeACHUE anreOpandeckoi ApoOu B HATypaIbHYIO U
LETYI0 OTPULIATENIbHYIO CTETIECHb;

BBITIOJIHATH IPE0Opa30BaHusl BIPAXKEHHM, COJIEpKalINX KBaIpaTHbIE KOPHU;

BBIJICNISATh KBaJApaT CYMMBbl MJIM PAa3HOCTU [JBYWIEHA B BBIPAXKEHHSX, COJEpHKAIIUX
KBaJIpaTHbIEC KOPHU;

BBITIOJIHATH IPe0Opa30BaHus BBIPAXKEHUN, COEPKAIINX MOTYJIb.

B noeceonesnoit scuznu u npu uzyueHuu Opy2ux npeomemos:

BBITIOJIHATH IPe0Opa30BaHus U ICHCTBUS C YUCIIAMU, 3alIMCAHHBIMU B CTAaHAAPTHOM BUJIE;
BBITIOJIHATh MpPeoOpazoBaHus anreOpandyecKuX BBIPAKEHUN MPH pelIeHUH 3afad APYrux
y4eOHBIX MPEAMETOB

Ypasenenun u nepasencmea

OnepupoBaTh TMOHSATUSIMHU: ypaBHEHHE, HEPABEHCTBO, KOPEHb YpaBHEHHS, peLICHHE
HEpaBEHCTBA, PABHOCHIIbHBIC YpaBHEHHMsI, 00JIACTh OMpe/eNieHUs] ypaBHEHUsI (HEpaBEHCTBA,
CUCTEMbI ypaBHEHHI HIIM HEPABEHCTB);

peumath JWHEHHbIE YpaBHEHHMs] W ypaBHEHUS, CBOJMMbBIE K JIMHEHHBIM C TIOMOIIBIO
TOKJIECTBEHHBIX MPEOOPa30BaHMUIA;

pemath KBaJgpaTHbIE ypaBHEHUS M ypaBHEHUS, CBOAMMBIE K KBAJPaTHBIM C TOMOIIBIO
TOKJIECTBEHHBIX MMPEOOPa30BaHMUIA,

pemarb JpoOHO-ITMHEWHBIE YPAaBHEHUS;

peuiaTtb HpOCTCfII.HPIC HUppanMOHAJIbHBIC YPABHCHHUA BUId \/f (X) B a, \/f (X) - \/g (X) ;

pelars ypaBHEeHHs BUIA x"=a :

pelaTh ypaBHEHHS CII0COOOM Pa3lI0KEHUS HA MHOKUTEIN U 3aMEHEI IIEPEMEHHOM;
UCIIONB30BaTh METOJ MHTEPBANOB JUI DELIEHUS LEIbIX M APOOHO-PAlMOHATBHBIX
HEPaBEHCTB;

pelaTh JIMHEHHbIE yPABHEHHS M HEPABEHCTBA C IIAPAMETPAMHU;
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pelIaTh HECI0KHbIE KBAJIPATHHIE YPABHEHUS C IapaMETPOM,;

pelIaTh HECI0XKHbIE CUCTEMBI JINHEHHBIX YPABHEHUH ¢ IapaMeTpamy;

pelIaTh HECIO0KHbIE YPABHEHMSI B LIEJIBIX YHCIaX.

B noeceonesnoii scuznu u npu uzyueHuu Opy2ux npeomenos:

COCTaBJIATh U PEIIAaTh JUHEHHbIE U KBaApaTHbIC yPaBHEHUS, YPABHEHMSI, K HUM CBOJISIINECS,
CHCTEMBl JIMHEHHBIX ypaBHEHHWU, HEPABEHCTB MpPH pEIICHUH 3aJad JAPYTUX Y4eOHBIX
MIPEIMETOB;

BBIINIOJIHATH OLIEHKY IIPAB/I0I0100Us pe3yJIbTaTOB, [IOJIy4aeMbIX MPH PELICHUU JTUHEHHBIX U
KBa/IpaTHBIX YPABHEHUM U CUCTEM JIMHEWHBIX YpaBHEHUIN U HEPABEHCTB IIPU pPEILIEHUH 3aj1a4
JIPYruX y4eOHBIX MPEIMETOB;

BBIOMPATh COOTBETCTBYIOIINE YPAaBHEHUS, HEPABEHCTBA WJIM UX CUCTEMBI, JUISl COCTAaBJICHUS
MaTEeMaTHYE€CKOW MOJIENN 3aJaHHOM peabHOM CUTyalluy WU NPUKIAJHON 3a/1a4u;

YMETb HMHTEpPIPETUPOBATh IOJYYEHHBI NpHU pELIEHUU YypaBHEHHs, HEPAaBEHCTBA WM
CUCTEMBI Pe3y/IbTaT B KOHTEKCTE 3aJJaHHON PeaJbHOM CUTYalluu WK MPUKIIATHON 3a/1auu
Dynkyuu

OnepupoBaTh NMOHATHSAMU: (YHKIHMOHAIbHAs 3aBUCUMOCTb, (QYyHKUHA, Ipaduk (QyHKIUH,
crocoObl 3amaHus (PYHKIMH, apTyMEHT W 3HaueHue (PyHKIHUH, O0JacTh OMpENCTIeHHS M
MHO>KECTBO 3HAa4eHHM (QYHKIMH, HyIu (QYHKIHUH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA,
MOHOTOHHOCTb (DYHKIIMH, YETHOCTH/HEUETHOCTh (PYHKLIUU;

CTpOUTh TpadUKU JIMHEHHOM, KBaJpaTUYHOW (PYHKUIMHA, 0OpaTHOW MPOMOPIMOHAIBHOCTH,

y=a+—rm o _ _3 -
(QyHKIUM BHIA: X+b y—\/;, y—\/;, y—|x|;
Ha MpuUMepe KBaJApaTUYHOW (PYHKIIMH, MCIOJIb30BaTh NpeoOpa3oBaHus rpaduka QpyHKIIH

y=f(x) w1s mocTpoerus rpadukos dynkimmit Y af (kx+b)+c ;

COCTaBJIATh YPaBHEHUS MPSIMOM 10 3aJaHHBIM YCIIOBHSIM: MPOXOISIIEH Yepe3 BE TOYKH C
3aJaHHBIMH KOOpPJMHATaAMHU, MPOXOJSIICH 4Yepe3 JaHHYI0 TOYKY M MapajuiesIbHON JaHHOU
MPSMOI;

nccaeaoBaTh GYHKIUIO 1O e€ rpaduky;

HAXOJIUTh MHOXKECTBO 3HAUCHWH, HYJIH, MPOMEKYTKHA 3HAKOIIOCTOSHCTBA, MOHOTOHHOCTH
KBaJ[paTUYHOM (pyHKIIHH;

ONEPUPOBATh  TOHATUSMH:  IOCIEIOBATECIBHOCTh,  apU(PMETHYeCKass  Iporpeccus,
reOMETPUYIECKas IIPOTPECCHs;

pemaTh 3a/1a4i Ha apUPMETHICCKYIO U TEOMETPUYECKYIO ITPOTPECCHIO.

B noeceonesnoit scusnu u npu uzyueHuu Opy2ux npeomMenos:

WUTIOCTPUPOBATh C MOMOINBI0 Tpaduka pEalbHYH 3aBHCHMOCTh WJIM IPOIECC IO HX
XapaKTePUCTUKAM;

WCIIOJIb30BaTh CBOMCTBA M TpaUK KBaIPaTUYHOW QYHKIIMH NIPU PEIICHUH 33734 U3 IPYTUX
Y4EOHBIX MPEIMETOB

Texcmosvie 3a0auu

Pemate mpocThie W CHOXHBIE 3a/a4dl Pa3HBIX TUIIOB, a TaKXe 3aJauyd MOBBIIIEHHON
TPYAHOCTH;

WCIIOJIb30BaTh pa3Hble KpaTKHE 3aluch KaKk MOJEIM TEKCTOB CIOXKHBIX 3a1ad s
MOCTPOEHHUSI TIOMCKOBOM CXEMBI U PEIICHHUs 3a/1aY;

pasnuyath MOJENb TEKCTa W MOJENb PelIeHHs 3a[aud, KOHCTPYUPOBAaTh K OJHON MOAENU
pelIeHNs HEeCI0KHOW 3a/1aui pa3Hble MOJIETH TEKCTa 3a/1a4H;

3HATh U MPUMEHATH 00a crocoba Mmoucka pemieHus 3a1a4d (0T TpeOOBaHUS K YCIOBHIO U OT
yCJIOBHS K TpeOOBaHUIO);

MOJENUPOBATH PACCYKIACHUS MPU TIOUCKE PEIICHUS 3a/1a4 C TOMOIIBIO Tpad)-CXeMBbI;
BBIJICTISATH ATAIBI PEUICHUS 33/1a4 U COJIep KaHUe KaXKIO0To JTara,

yMeTb BBIOMpPATh ONTHUMANIBHBI METOJ pEIIeHHs 3a/add W OCO3HaBaTh BHIOOP METOAA,
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paccMaTpuBaTh pa3IMYHbIE METO/Ibl, HAXOAUTh Pa3HbIE PEIICHUS 3a/1a4H, €CIIM BO3MOXKHO;
aHAJIM3UPOBATh 3aTPYIHEHUS IIPU PEILIECHUN 3a/1a4;

BBITIOJIHATE PA3IMYHbIE MPEeoOpa30BaHus MPEAT0KEHHON 3a/1aun, KOHCTPYHPOBATh HOBBIE
3aau U3 JaHHOH, B TOM YHCJIie 0OpaTHBIE;

MHTEPIPETUPOBATh BBIYUCIUTENbHBIE DPE3YNbTAaThl B 3aJauye, HCCIEI0BaTh IOJYyYEHHOE
pellIeHue 3a/1auH;

aHAJIM3UPOBATh BCEBO3MOXKHBIE CUTYallUd B3aUMHOTO pPAaclOJIOXKEHHUS JBYX OOBEKTOB U
M3MEHEHHUE X XapaKTePUCTUK MPU COBMECTHOM JBUKEHUU (CKOPOCTh, BPEMS, PaCCTOSHHUE)
MIpU PEIICHUH 33]a4 Ha ABMKCHHUE JBYX OOBEKTOB KaK B OJIHOM, TaK U B TIPOTHUBOIIOJIOKHBIX
HaIpaBJICHUSX;

HCCIIEI0OBaTh BCEBO3MOXHbBIE CHUTyalldd TpU pPEIICHWH 33Jad Ha JBUKEHUE IO pEKe,
paccMmaTpuBaTth pa3Hble CUCTEMBI OTCUETA,

peuath pa3HooOpa3HbIe 3aaUu «HA YaCTH»,

pematb 1 0OOCHOBBIBaTh CBOE pEIICHHE 33/ay (BBIAEIATH MAaTEMaTUYECKyI0 OCHOBY) Ha
HaXO0XEHHUE YacTH YKCJIa M YUCIIa [0 €T0 YaCTH HAa OCHOBE KOHKPETHOTO CMBICHIA JPOOH;
OCO3HaBaThb M OOBSACHATh WJACHTHYHOCTh 3a/lad pPa3HbIX THIIOB, CBS3BIBAIONINX TPHU
BEJIMYMHEI (Ha paboOTy, HA MOKYIKH, HA JIB)KCHHE). BBIJICIATh 3T BEJIMYUHBI U OTHOIICHUS
MEXy HUMH, TIPUMEHSATh UX TIPH PEIICHUU 3a]a4, KOHCTPYHPOBATh COOCTBEHHBIE 3a1ad
yYKa3aHHBIX THIIOB;

BJIaJIETh OCHOBHBIMU METOJaMH PEIICHUs 3a/1a4 Ha CMECH, CILJIaBbl, KOHIIEHTPAIUH;

pemarh 3a7ayd Ha MPOLEHThI, B TOM YHCIE, CIOXKHBIE MPOLEHTHl C OOOCHOBAaHUEM,
HCTIOJIB3YS Pa3HbIE CIIOCOOHI;

pelaTh JIOTUYECKHE 3aJaud pa3sHbIMU cllocO0aMH, B TOM 4YHCIE, C IBYMs OJIOKaMU U C
TpeMs OJIOKaMH JaHHBIX C TIOMOIIBIO TAOJIHII;

peumarh 3aJauyd Mo KOMOMHATOPUKE M TEOPUHM BEPOATHOCTEM HAa OCHOBE MCIIOJIb30BAHMS
M3Y4YEHHBIX METO/I0B M 00OCHOBBIBATH PEIICHUE;

pelIaTh HEeCIOXKHbIE 337ja4i TI0 MaTEMaTHUYECKON CTaTUCTUKE;

OBJIaJIeTh OCHOBHBIMH METOJAaMHU pEHICHHUS CIOKETHBIX 3aj1ad: apu(pMETHUECKUH,
anredpanveckuii, mepedop BapUaHTOB, T€OMETPUUECKUN, rpa@UuecKuid, MPUMEHITh UX B
HOBBIX T10 CPABHEHUIO C U3YUYEHHBIMH CUTYaLIUAX.

B noeceonesenoit ycuznu u npu uzyueHuu Opy2ux npeomemaos:

BBIJICTISATh TIPU PELICHUM 3a/lad XapaKTepPUCTUKH paccMaTpUBaeMOW B 3ajJaye CUTYallHH,
OTJIMYHBIE OT peabHBIX (T€, OT KOTOPBIX abCTpParupoBaliUCh), KOHCTPYHPOBATh HOBbBIE
CUTyallud C Y4Y€TOM OTHUX XapaKTePUCTHK, B YACTHOCTH, IpPU pEHICHHH 3aJad Ha
KOHLIEHTPAIIMHU, YIUTHIBATh IUIOTHOCTh BEIIECTBA;

pemarb U KOHCTPYMpPOBaTh 3aJjaud Ha OCHOBE PACCMOTPEHUS pPEalTbHBIX CUTYallUd, B
KOTOPBIX HE TpeOYeTCsl TOYHBIN BBIYMCIUTEIbHBINA PE3yJIbTaT;

pelaTh 3a/1a4u Ha ABM)KEHUE TI0 PEKe, paccMaTpuBas pa3Hble CUCTEMBI OTCUETA
Cmamucmuka u meopus 6epoamHuocmeil

OnepupoBaTh MNOHATUSIMHU: CTOJNOYATHIE U KPYTOBbIE JHAarpamMmbl, TaONIWIbI JAaHHBIX,
cpenHee apudMeTHUecKoe, MeauaHa, HauOoIbplllee M HaWMEHbIIee 3HAuUeHUS BBIOOPKH,
pa3Max BBIOOPKH, JUCTIEPCHUS U CTaHIAPTHOE OTKIOHEHHE, CIyJaiiHas U3MEHUNBOCTH;
W3BJIEKaTh MH(OPMAIINIO, TPEICTABICHHYIO B TAOMUIAX, HA AUAarpaMMax, rpadukax;
COCTaBIIAThH TaOJIUIIBI, CTPOUTH TUArpamMMbl U TpadrKu Ha OCHOBE JAHHBIX;

OTIEpUPOBATh MOHATUAMU: (DaKTOpHAN 4YHCIa, MMEePECTAaHOBKU U COUYETAHHS, TPEYTrOJIbHHUK
ITackans;

MPUMEHSTH MPABUIIO TTPOU3BEICHUS TIPH PEIICHUH KOMOMHATOPHBIX 3a7a4;

OTIEpUPOBATh TOHITHUSMH: CIyJalHBIA  OMBIT, CIy4allHBIA BBIOOP, HCIIBITAHUE,
JJIEMEHTApHOE ClydailHOe COObITHE (MCXOM), KJIACCHMUYECKOE OIpE/IeIeHuEe BEpPOSITHOCTH
CIIy4aifHOTO COOBITHS, OTIEPAIIH HAJ| CTyYalfHBIMHU COOBITHSIMU;
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MPECTaBIATh HH(OPMAIIHIO C TOMOIIBIO KPYToB Ditniepa;

pelmars 3a7aud Ha BBIYHUCIEHHE BEPOSITHOCTH C IOJACYETOM KOJIMYECTBA BApHUAHTOB C
MOMOIIIbIO KOMOWHATOPHKH.

B noeceonesnoii ycuznu u npu usyuenuu opyzux npeomemos:

U3BIIEKaTh, HMHTEPIPETUPOBATh M TMPEOOpPa30BBIBATH HH(POPMALMIO, MPEACTABICHHYIO B
Tabmuuax, Ha JAMarpaMmax, rpaukax, OTPaKaloU[yl0 CBOMCTBA M XapaKTEPUCTUKU
peaJIbHBIX ITPOLIECCOB U ABJICHUH;

OTIPENIeNATh CTATUCTHYECKHE XapaKTePHCTUKHA BBIOOPOK MO Tabnumam, guarpaMmam,
rpaduKam, BEITIOJIHITH CPABHEHHE B 3aBUCUMOCTH OT €)M PEIICHUS 33/1a4H;

OIICHUBATh BEPOATHOCTh PEATbHBIX COOBITUI U SBIICHUN.

I'eomempuueckue gpuzypol

OnepupoBaTh NOHATUSAMHU F'€OMETPUUECKUX QUTYD;

U3BJIEKaTh, HMHTEPIPETUPOBATH U MNPeoOpa3oBbIBaTh HHPOPMALUIO O TE€OMETPUUYECKHUX
¢durypax, IpeJCTaBICHHYIO Ha YepTexax;

MPUMEHATh TeOMeTpUUecKue (PaKThl Ui pelieHus 3a/1ad, B TOM YHCIe, MPEaroIaraonnx
HECKOJIbKO IIaroB peleHus;

(dbopMynupoBaTh B MPOCTEHIINX CIIydasX CBOMCTBA U MPU3HAKK (DUTYD;

JIOKa3bIBaTh FT€OMETPHUECKHUE YTBEPKICHUS

BIIQJIETh  CTaHJApPTHOM  Kiaccudukanue  1wiockux  ¢uryp  (TpeyrojabHUKOB U
YeThIPEXYTOJIbHUKOB).

B noeceonesnoit ycuznu u npu uzyuenuu opyzux npeomemos:

HCIIOJIb30BAaTh CBOMCTBA TE€OMETPUYECKUX GUIYp UId pELIeHUs 3anad MpaKkTHYeCKOro
XapakTepa M 3a/1a4 U3 CMEKHbIX JUCLUILTUH

Ommnowenusn

OnepupoBaTh MOHATHUSAMH: PaBEHCTBO (pUTYyp, paBHbIE (PUTYPHI, PABEHCTBO TPEYTrOJIHHUKOB,
MapajuieIbHOCTh NPSMBIX, MEPHEHAUKYISIPHOCTh TMPAMBIX, YIJIbl MEXKIY MPSMBIMH,
MePIEHIUKYIISIP, HAKJIOHHAS, MPOEKIus, nmoaodue ¢uryp, mogaoOHbIe (UTYpHI, TTOJA00HBIC
TPEYTrOJIbHUKH;

npuMeHsaTh Teopemy daneca u TeopeMy O MPONOPIUOHAIBHBIX OTpPE3Kax MpU peHICHUU
3azay;

XapaKTepU30BaTh B3aMMHOE PACIIOJIOKEHHUE MPSMOM U OKPYKHOCTH, ABYX OKPYXKHOCTEII.

B noeceonesnoit scuznu u npu uzyueHuu Opy2ux npeomemos:

WCII0JIb30BaTh OTHOIICHHUS [T PEIICHUS 3a/1a4, BO3HUKAIOIIUX B pealbHON KU3HU
H3zmepenus u epluucienus

OTIEpUPOBATh MPEJCTABICHUSAMHU O JJIMHE, IJIOMIaa1, 00bEME Kak BennuynHamu. [IpumensTsb
teopemy Iludaropa, dhopmynsl iomanu, o6bEMa MpU PEIIEHUd MHOTOIIATOBBIX 3a]lad, B
KOTOPBIX HE BCE JIaHHBIC TPECTABIICHBI IBHO, a TPEOYIOT BBIYHCIECHUH, ONIepHpOBaTh OoJjee
IIUPOKUM KOJMYECTBOM (POPMYI JUIMHBI, MJOU[aad, 00bEMa, BHIYUCIATh XapaKTePUCTUKH
KoMOuHaImii Guryp (OKpy>KHOCTEl M MHOTOYTOJIbHUKOB) BBIUYUCISATH PACCTOSHUS MEXKIY
¢dburypamu, NpuMEHSITh TPUTOHOMETPUYECKHE (GOPMYJIIbI ISl BRIYMCICHUN B 0OJIEe CII0KHBIX
ClIydasix, IPOBOJUTH BBIUYNCIIECHHSI HA OCHOBE PABHOBEIMKOCTH U PABHOCOCTABIIEHHOCTH;
MIPOBOJIUTH MPOCTHIE BBIYUCICHHS HA 00bEMHBIX Teax;

¢dbopMynupoBaTh 337a4M Ha BBIYUCIIEHHE JJIMH, Mjomaneil u o6péMOB M pemars ux. B
COJIepKaHUU €CTh elé U TeopeMa CHHYCOB M KOCHMHYCOB. JInb6o Tam yOpath . m1b0 31€ch
N00aBUTH

B noeceonesnoit scuznu u npu usyuenuu Opyzux npeomemaos:

MIPOBOJUTH BBIUYMCIIEHUSI HA MECTHOCTH;

MPUMEHSATH (POPMYIIBI ITPH BBIYMCICHUAX B CMEXHBIX YUEOHBIX NMpeIMeTax, B OKp yXKaromein
JNEVUCTBUTEIBHOCTH

TI'eomempuueckue nocmpoenus

N306pakaTs reoMerpudeckue GUrypsl o TEKCTOBOMY M CUMBOJILHOMY OIIMCAHHIO;
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cBOOOJTHO OTIEPHPOBATH YEPTEKHBIMU HHCTPYMEHTAMH B HECJIOKHBIX CIyYasiX,

BBIIIOJIHATh IIOCTPOEHUSI TPEYTOJIbHUKOB, IPUMEHATH OTIEJIbHBIE METOJbl IOCTPOCHUM
LHUPKYJIEM U JUHEUKON U TPOBOJAUTH MTPOCTEUIINE UCCIECIOBAHUS YUCIIA PELICHUN;
M300paxaTh THIIOBBIC IUIOCKHE (GUTYphl M OOBEMHBIE Tella C TIOMOINBIO MPOCTEUIITNX
KOMITIBIOTEPHBIX MUHCTPYMEHTOB.

B noeceonesnoit scuznu u npu uzyueHuu Opy2ux npeomemaos:

BBITIOJTHATH POCTEHININE IIOCTPOCHUSI HA MECTHOCTH, HEOOXOAMMBIE B pEaTbHON JKU3HU;
OILICHMBATh pa3Mepbl peajbHbIX 00bEKTOB OKPYKAIOIIEr0 MUpa

Ilpeobpazosanusn

OnepupoBaTh MOHATHEM [ABW)XEHHUS U IpeoOpa3oBaHUsl MOA00MS, BIAAETh HpUEMAMU
MOCTPOEHUSI (PUTYP C UCIIOJIb30BAHNUEM JIBIKEHUI U MpeoOpa3oBaHuil MOA00uUS, TPUMEH ATh
MIOJIyYE€HHBIE 3HAHUS U OIBIT MOCTPOCHUI B CMEXHBIX IIPEAMETaX U B PeasIbHbIX CUTYyallUsAX
OKPY’KaIOILIEr0 MUPA;

CTpouTh (QUTypy, NOJOOHYIO JaHHOW, TOJH30BATHCS CBOMCTBAMH TMOIOOMS NSt
000CHOBaHMUSI CBOMCTB QUTYp;

MPUMEHATh CBOWCTBA JABIKEHUN MJIsl MPOBEACHMSI TNPOCTEUIIMX OOOCHOBAHUN CBOMCTB
¢buryp.

B noeceonesnoit ycuznu u npu uzyuenuu opy2ux npeomemos:

MIPUMEHSTH CBOWCTBA ABIKEHUN U MPUMEHSATH MO00ME /711 HOCTPOEHUH U BHIYM CIICHUN
Bexkmopuot u koopounamuet ha niockocmu

OnepupoBaTh MOHATUSIMU BEKTOP, CyMMa, Pa3HOCTh BEKTOPOB, IIPOM3BE/IEHUE BEKTOpa Ha
YHCIIO, YIroJI MEXAy BEKTOpaMH, CKaJspHOE NPOU3BEJIECHHE BEKTOPOB, KOOPAMHATHI Ha
IIJIOCKOCTH, KOOPAUHATBI BEKTOPA;

BBITIOJIHATh JEHCTBUS HaJ BEKTOpaMH (CIOKEHHE, BbIUMTAHUE, YMHOXXEHHE Ha YHUCIO),
BBIUUCIIATh CKAJSIPHOE MPOU3BEACHHE, ONPEICNIATh B MPOCTEUIIUX CIydasX yrojd MEXIy
BEKTOPAMH, BBINOJHATE PA3JI0KEHUE BEKTOpPA HA COCTABJISIOLINE, TPUMEHSATH MOJTyYEHHBIE
3HaHMS B (PU3MKE, MOJIB30BaThCA (POPMYIION BBHIYMCICHHUS PACCTOSHUS MEXKIY TOUYKAMH IO
M3BECTHBIM KOOPAMHATAM, HCIOJIb30BaTh YpaBHEHUs (GUTYp JUIsl pelIeHUs 3a/1a4;
MIPUMEHATh BEKTOPBl U KOOPAMHATHI JUISl PELICHHUsS T'€OMETPUYECKUX 3a7a4 HAa BBIYHUCICHUE
JUIMH, YTJIOB.

B noeceonesnoit scuznu u npu uzyueHuu Opy2ux npeomemos:

WCI0JIb30BaTh MOHATHUS BEKTOPOB U KOOPAMHAT JUIS PelleHus 3a1ad 1o (usmke, reorpaguu
U IpYruM y4eOHBIM IpeaMeTam

Hcmopua mamemamuxu

XapakTepu3oBaTh BKJIAJ BBIJAIONIUXCS MAaT€MAaTUKOB B Pa3BUTHE MAaTE€MAaTUKU U HMHBIX
Hay4YHBIX o0acTe;

MIOHMMATh POJIb MAaTEMATHUKU B pazBuTun Poccun

Memoowvt mamemamuxu

Hcnonp3ys n3ydeHHble METO/IbI, IPOBOAMTH JI0KA3aTEIbCTBO, BHIIIOIHITH OIIPOBEPKEHUE;
Bri6upats n3yueHHbIe METOAbI M UX KOMOMHALIMY JJISl PEIICHUSI MAaTeMaTUYECKUX 3a/1a4;
HCII0JIb30BAaTh MaTEMAaTHUYECKUE 3HAHMS JUISl OMMCAHUSA 3aKOHOMEPHOCTEM B OKpYKarollen
JNEVCTBUTEIBHOCTH U IPOU3BEIEHUAX UCKYCCTBA;

MPUMEHATh NPOCTEHIINE IMPOTrpaMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHKAI[MOHHBIE
CUCTEMBI IIPH PEIICHUU MaTEMAaTUYECKUX 3a/1a4.
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Paspnen 2. Conepskanue nporpamMmmbl

Auredpa
Yuciaa
PanuonanbHble YucIa
MHoxecTBO pauuoHalbHBIX uHceld. CpaBHEHHE palUMOHAIbHBIX uHcen. JleHcTBus ¢
panroHanbHBIMU Yncinamu. [IpencraBnenne pannoHaIbHOTO YUCIIA AECATHYHON APOOBIO.
HppanuoHajbHble YHCIA
[lonatne uppannoHanbHOro 4ucia. Pacno3sHaBaHue uppanMOHaNbHBIX uucen. [Ipumepst

JI0Ka3aTeNbCTB B anredpe. MppauroHanbHOCTh yuciia \/E . [Ipumenenue B reomerpuun. CpaBHEHHE
MPPALMOHAIBHBIX Yucel. MHOKECTBO JEMCTBUTEIbHBIX YUCEL.

ToxknecTBeHHbIe Ipeodpa3oBaHusd

YuciaoBble 1 0yKBeHHbIE BbIPAKEHUS

Boipaxkxenune c¢ mnepemMeHHOW. 3HaueHHe BblpakeHUs. IlojcTaHOBKa BBIpAXKEHUH BMECTO
MIEPEMEHHBIX.

Iebie BbIpamkeHUst

Crenenp c HaTypalbHBIM IOKa3zareneM U e€ cBoiicTBa. IIpeoOpa3zoBaHusi BhIpaKEHUI,
COJIEpXKAIIUX CTEIIEHH C HaTypaJbHbBIM ITOKa3aTeJIEM.

OnnouneHn, MHorousneH. JIeHCTBUA C OJHOWIEHAMH W MHOTOWICHAMH (CIIOXKEHHE,
BBIUMTAHUE, YMHOXKeHHE). DOpMyIbl COKPAIEHHOTO YMHOKEHHUS: Pa3HOCTh KBaJApaToB, KBaJpaT
CYMMBI M pa3HOCTH. Pa3no’keHne MHOTO4YIeHa Ha MHOXHTENU: BhIHECEHHE OOIIEr0 MHOKUTEINS 3a
CKOOKH, TpYNIHUPOBKA, MPUMEHEHHE (HOpMYIT COKpalEHHOTO YMHOKeHus. KBaapaTHblil TpéxuieH,
pa3iioKeHUe KBaJpaTHOTO TPEXWICHA HA MHOXKHUTEIH.

JApoOHo-panmnoHaibHbIe BbIPAKEHUS

Crenenp c 1enbiM  TokaszateneM. [IpeoOpazoBaHue ApOOHO-JIMHEWHBIX BBIPAKEHUM:
CIIOKEHHE, YMHOKEeHHeE, AesieHue. Anredpandeckas ApoOb. JlomycTuMble 3HaYeHUs IEPEMEHHBIX B
IpOOHO-pallMOHANBHBIX  BhIpakeHHsIX. CokpamieHue anreOpamdeckux apooOei. I[lpuBenenue
anreOpandeckux ApoOeil k oOmeMy 3HaMmeHaremo. JIeWcTBUs ¢ aireOpandecKuMH JpOOsSMHU:
CJIO’KE€HHE, BBIYUTAHUE, YMHOKEHUE, JIEJICHUE, BO3BEJICHNUE B CTEIICHb.

[IpeoOpa3oBanue BbIpaKEHUH, CoAepKALIUX 3HAK MOJTYJIS.

KBagpaTrHble KOpHHI

ApubmMeTnuecknii KBaapaTHBIM KopeHb. [IpeoOpa3oBaHue BBIPOKCHHH, COACpPIKAITUX
KBaJpaTHbIE KOPHU: YMHOKEHHE, JEJICHNE, BBIHECEHHUE MHOYUTEIIS U3-1I0] 3HAKa KOPHS, BHECEHUE
MHOYUTENS T0JT 3HAK KOPHSI.

YpaBHeHHS M HepaBeHCTBA

PaBencrBa

Uucnosoe paBeHcTBO. CBOMCTBA YNCIOBBIX PABEHCTB. PAaBEHCTBO € MEpeMEHHOM.

YpaBHenusn

[lonarue ypaBHeHUs M KOpHs ypaBHeHMs. [IpencrtaBieHue o paBHOCHIIBHOCTU YPaBHEHMIA.
Ob6nacTb onpeaencHus ypaBHeHHsI (00JIaCTh TOMYCTUMBIX 3HAUEHUI TEPEMEHHON ).

JIuHeliHOe ypaBHeHHE U €r0 KOPHH

Pemenue nmuueinnbix ypaBHeHU. JInHeliHOe ypaBHeHHE ¢ mapameTpoM. KonndectBo kopHen
JINHEMHOTO ypaBHEHMUs. Pellienne IMHENHbIX YPAaBHEHUN C ITAPAMETPOM.

KBanpaTHoe ypaBHeHHE M €r0 KOPHH

KBagpartusie ypaBHeHus. HenonHble kBagpaTHble ypaBHEHUs. [IMCKPUMHUHAHT KBaJApPAaTHOTO
ypaBHeHusa. dopmyna kopHeil kBajapaTtHoro ypaBHeHus. Teopema Buera. Teopema, oOparHas
TeopeMe Buera. Pemienue kBaipaTHBIX YpaBHEHUIl: MCNOJIb30BaHHE (HOPMYIBI A HaXOXKICHUS
KOpHEeH, rpaduyeckuii MeTOJl peIIeHUs, pPa3JoKeHHe Ha MHOXHUTENIH, I0J00p KOpHeH ¢
HCII0JIb30BaHNEM TeopeMbl Buera. KoianuecTBo kopHElH KBaipaTHOTO ypaBHEHUS B 3aBUCUMOCTH OT
€ro JUCKPUMUHAHTA. bBUKBajgpaTHble ypaBHEHHUs. YPaBHEHHUs, CBOJUMBbIE K JIMHEHHBIM U
KBaJpaTtHbIM. KBajjpaTHble ypaBHEHHUSI C MapaMeTPOM.

/lpoOHO-panMoOHaJbHBIC YPDABHCHUS

17



Pemenune npocreidmmx ApoOHO-IMHEHHBIX ypaBHeHUH. Pemenue npoOHO-panoOHaIbHBIX
YPaBHEHUH.

Mertoapl pelieHns: ypaBHEHUIA: METOJ(bl PaBHOCHIBHBIX MpeoOpa3oBaHMM, METOJ| 3aMEHbI
nepeMeHHoH, rpadudeckuii Mmetoa. Mcmnonb3oBanne CBOMCTB GyHKIMI MPU pEIIEHUN YpaBHECHUH.

[Ipocreiilime uppanrMoOHAIBHBIC YPABHEHUS BUJIA \/ f(x)=a, \/ f(x)= \/ g(x) -

VpaBHeHns BUa X' = a.YpaBHEHHS B IEIBIX UHCIAX.

Cucrembl ypaBHeHUH

VYpaBHeHHE C 1ByMs IEPEMEHHBIMU. JIMHENHOE ypaBHEHHUE C ABYMs IIepeMeHHbIMH. [Ipsmas
Kak rpaduieckas HHTEpPIpEeTalrs JMHEHHOTO YPaBHEHUS C IBYMS IIEPEMEHHBIMH.

[TonsaTHE cucTeMsl ypaBHEHHM. Penienne cucremMsl ypaBHEHUM.

MeTobl peleHusl CUCTEM JIMHEHHBIX ypaBHEHHM C ABYMs NEpEeMEHHBIMU: rpauuecKuid
METOJI, METOJI CIIOKEHUS, METO/ ITOJACTAHOBKHU.

Cucrembl TUHEHHBIX YPAaBHEHUH C TTapaMETPOM.

HepaBencrBa

Uucnossie HepaBeHcTBa. CBOICTBAa YHCIIOBBIX HEpPaBEHCTB. [IpoBepka crnpaBemMBOCTH
HEPaBEHCTB MU 33JaHHbIX 3HAUECHUSAX 1€PEMEHHBIX.

HepasenctBo ¢ mepemennoii. Ctporue u Hectporue HepaBeHcTBa. OOIACTh OmMpeneseHus
HepaBeHCTBa (00JaCTh TOMYCTUMBIX 3HAUEHUN MEPEMEHHO).

Pemenne nuHEeHBIX HEPABEHCTB.

KBagparHoe HepaBeHCTBO M €ro pemeHus. PemieHue KBaJpaTHBIX HEPABEHCTB:
MCII0JIb30BaHNE CBOMCTB M rpaduka KBaJpaTHUHON (YHKIIMH, METO/I HHTEPBAJIOB. 3aIlKCh PELICHUs
KBaJpaTHOTO HEPABEHCTBA.

Pemenue nensix u [poOHO-pallMOHANBHBIX HEPABEHCTB METOI0M HHTEPBAJIOB.

CucreMbl HEPABEHCTB

CucteMbl HEpPaBEHCTB C OJIHOM NEpPEMEHHOW. PelieHne cucTeM HEpPaBEeHCTB C OJHOU
TIePEMEHHOM: IMHEWHBIX, KBaIpaTHBIX. M300pakeHne perieHus: CHCTeMbl HEPAaBEHCTB Ha YHCIIOBOM
NPAMOi. 3aMUCh PENIEHUS] CUCTEMbI HEPABEHCTB.

DOyHKUMUU

IMousitue pyHKuHU

JlekapTOBbl ~ KOOpJMHATBI  Ha  IUIOCKOCTU. (DOpMHpOBaHME  NPEICTABICHUA O
METanpeIMETHOM TMOHATHH «KOoOpAUHAThD. CrocoObl 3amaHus (GYHKIHMA: aHATUTHYECKHH,
rpaduveckuii, Tabmuunbiii. ['paduk dyaxkuun. [Ipumepsr (QyHKIMHA, MOTy4aeMBIX B IMPOIECCE
UCCIIEIOBAHUS PAa3IMYHBIX PealibHBIX MPOLIECCOB M PELIEHUs 3ajad. 3HaueHHe (YHKUUU B TOYKE.
CpoiictBa (QyHKIMIL: 00JacTh ONpeneNieHus, MHOXECTBO 3HA4YCHHM, HYJIH, MPOMEKYTKH
3HAKOMOCTOSIHCTBA, YETHOCTH/HEUETHOCTD, MPOMEKYTKH BO3pACTaHUSI U YObIBaHUs, HanOoOJIbIlIee U
HauMeHblee 3HaueHus. McenenoBanue GpyHkuuu mo e€ rpaduky.

[IpencraBnenue 06 acCUMIITOTAX.

HenpepriBHOCTh pyHKIN. KycouHno 3amanubie GyHKIUU.

JIuneiiHas pyHKUIUS

CpoiicTBa U rpaduk JuHEHHOW GyHKIMHU. YTII0BOW KO3 duimeHT npsmoii. PacnonoxeHue
rpaduka JuHEHHON (QYHKINU B 3aBUCUMOCTH OT €€ YriIoBOro KO3 pHIHUEeHTa 1 CBOOOAHOTO YJIeHa.
Haxoxnenne kod>(p@uuueHTOB NHHEHHON (QYHKIUM IO 3aJaHHBIM YCIOBMSAM: IPOXOXKJICHHE
IpsIMOM Yepe3 ABE TOYKHM C 3aJaHHBIMM KOOPJMHATAMH, NPOXOKIEHUE IPSAMOU depe3 AaHHYIO
TOYKY U NApaJUICIIbHON JaHHOM IPSIMOM.

KBaaparnunas pyHkuust

CpoiictBa ¥ Tpaduk KBajgpaTuyHoM ¢yHkuuu (mapabona). Iloctpoenue rpaduka
KBaJpaTU4HON (GYHKIMM 1O ToukaM. HaxoxaeHue Hyned KBaapaTHUHON (YHKIUH, MHOXECTBA
3HAYEHUH, IPOMEKYTKOB 3HAKOIIOCTOSIHCTBA, TPOMEKYTKOB MOHOTOHHOCTH.

OOpaTHasi NPONOPUHOHATBHOCTH

CaoiicTBa (pyHKIUHN Y = K . 'unepOomna.
X
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I'papuxu ¢pynxkumii. IlpeoOpazoBanue rpaduka Qyaxmummu Y= f(X) 11 moctpoeHus
rpaduxoB Gpyskuuii Buga y = af (kx+b)+c.

Ipaduku dysximit y=a+XLb, y=x, y=3x, y=x.
+

IlociienoBaTeIbHOCTH U IPOTPeCCHU

UucnoBas nocienoBareabHOCTh. [puMepsl unciioBeix nocneaoBarenbHocTell. beckoHneunbie
[IOCJIEI0BATENbHOCTU. ApudmeTnyeckas nporpeccus U €€ cBoiicTa. ['eomerpuueckasi nporpeccusi.
@®opmyna oOmiero wieHa W CyMMBI N TIEPBBIX UWICHOB apu(METHYECKOW M TeOMETPUYECKOH
nporpeccuil. Cxopsimascs reoMeTpuieckast Iporpeccusi.

Pemenune TekCcTOBBIX 3a/1a4

3agaum Ha Bce apuMeTHUECKHE TeHCTBUS

Pemenune TexkcToBBIX 3aau apupMeTHUecKuM crocoboM. Mcrmosib30BaHME TaONUI, CXEM,
YyepTexel, Ipyrux cpeAcTB NMpeACTaBIeHUS JAHHBIX IIPU PEILICHNUH 3aJauu.

3agauu Ha IBHAKeHUEe, padOTy U MOKYNKHU

AHanu3 BO3MOXXHBIX CUTyallMii B3aMMHOTO PaclojIOXKEeHHs OOBEKTOB MPU HUX JBUKEHHH,
COOTHOIIEHUS! 00bEMOB BBITIOJIHAEMBIX padOT IPU COBMECTHOU padoTe.

3agauM HA YACTH, 10JIH, IPOLEHTHI

Pemenue 3amay Ha HaxoKJEHHE YacTH YMCIia M 4YMCia MO ero 4actu. Pemienue 3amad Ha
MPOLEHTHI U A0iu. [IpuMeHenne nponopuuii Ipy peleHn  3a1ay.

Jlornueckue 3a1aumn

Pemenue nornyeckux 3agad. Pemenue norndeckux 3agad ¢ HoMouibio rpadoB, TaOIHLI.

OcHoBHbIE MeTOAbI pelleHUs] TEKCTOBBIX 3aJa4: apu@MeTHyecKui, anreOpandeckuid,
nepebop BapuaHToB. IlepBHuYHBIE TpeNCTaBI€HUS O JAPYIMX METOJax pelIeHus 3aaay
(reoMeTpuyeckue U rpa@uIECKue METOIbI).

CraTncTUKa 4 TeOpHsi BEPOATHOCTEN

Crarucruka

TabnuuHoe u rpaduyeckoe MmpencTaBiIeHUE JaHHBIX, CTOJI0YAThIe M KPYroBble TUarpaMMBl,
rpaduky, IpUMEHEHUE auarpamm U rpadukoB I ONMUCAHUS 3aBUCHUMOCTEH peasbHbIX BEJIWYHH,
u3BieyeHue uHpopmanuu W3 Tabnuu, AuarpaMMm U rpadukoB. OmnucaTelbHbIE CTAaTUCTUYECKHE
MOKa3aTeu YUCIOBBIX HAOOPOB: cpeaHee apupMeTHueckoe, Mearana, HauooJIplee 1 HauMEHbIIee
3HauYeHMs. Mepbl paccenBaHus: pa3Max, JUCIEPCUsl U CTAHIAPTHOE OTKIIOHEHUE.

CnyuailHass M3MEHYMBOCTh. V3MEHUYMBOCTH mNpu H3MEpeHHsaX. Pemiaromme mnpaBuia.
3aKOHOMEPHOCTH B U3MEHUYUBBIX BEJIMUNHAX.

Cuayuaiinble cOOBITHS

CnyyaiiHble ONBITHI (9KCIIEPUMEHTHI), 3JIEMEHTApHbIC CIy4YaiHbIe COOBITHS (MCXOJIBI).
BepositHocTn  sneMeHTapHbIX  coObITUNA. COOBITUS B CIIy4alWHBIX  OKCIEPUMEHTaX U
ONMaronpusATCTBYIOUIUE dJEMEHTapHble COOBITUS. BeposaTHOCTH ciydailHbIX COOBITUNA. ONBITHI C
PaBHOBO3MOXKHBIMH  DJIEMEHTApHBIMH COOBITUSIMU. Kilaccuueckue BEpOSITHOCTHBIE OIBITHL C
WCIIOJIb30BaHUEM MOHET, KyOukoB. [IpencraBienue coOBITUH C TOMOUIBIO Auarpamm Oinepa.
[IpoTuBomoONOXKHBIE COOBITHS, OOBEAWHEHHWE U TiepecedeHue coObITui. [IpaBuino croxxeHus
BeposTHocTel. Ciydaiinblii Be1OOp. [IpencraBienue skcrniepuMeHTa B Buje AepeBa. HezaBucumsie
COOBITUS. YMHOXKEHHE BeposITHOCTE He3aBUCUMBIX coObITuH. [locienoBarenbHble HE3aBHCHMBIE
ucnbiTanus. [lpeacraBienne o He3aBUCUMBIX COOBITHSIX B )KU3HU.

DJIeMeHThI KOMOMHATOPUKH

[IpaBuno ymMHOXeHHUs, IEPEeCTaHOBKH, (hakropuan yuciaa. CoyeTaHuss U YUCIO COYETAHUU.
@®opmyna uucna coueranuid. TpeyroapHuk [lackams. OmneiTel ¢ GOJBIIUM — YHUCIOM
PaBHOBO3MOKHBIX JIEMEHTApHBIX COOBITUN. BhIuncieHne BeposSTHOCTEN B ONBITaX ¢ MPUMEHEHHEM
KoMOMHaTOpHBIX (Gopmyn. Wcnbitanus bepuymnu. Yemex um Heynaua. BepositHocTu coObiTuii B
cepuM UCIbITaHui bepHymn.

Cay4aiiHble BeJTUYMHBI

3HaKOMCTBO CO CIy4aliHBIMH BEJIMYMHAMM Ha IPUMEpPaX KOHEYHBIX JHUCKPETHBIX
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cilydailHbIX BenuuuH. Pacnpenenenue BeposiTHocTed. Martemartuueckoe oxkuganue. CBoiicTBa
MaremaTudeckoro oxwujganus. [lonstue o 3akoHe OousiblIMX uucen. M3MepeHue BepOSITHOCTEM.
HpI/IMeHeHI/IC 3aKOHa OOJIBIIMX 4YHCE]l B COMOJIOTMH, CTpaxOBaHHWHU, B 3APAaBOOXPAHCHHU,
oOecrieyeHnN OE30MTACHOCTH HACEJICHHUS B YPE3BbIUAHBIX CHUTYALIUsX.

I'eomerpus

Il'eomerpuyeckue purypsl

@urypbl B reOMeTPUU U B OKPY:KaloleM MUpe

I'eomerpudeckas Qurypa. @opmupoBaHue MPEACTABICHUN O METANpPEIMETHOM MOHITUU
«purypay.

Touka, nuHMS, OTPE30K, MpsAMas, Jdy4, JJoOMaHas, MIIOCKOCTb, Yroj, OuccekTpuca yria u eé
CBOWCTBA, BUJBI YIJIOB, MHOTOYT OJIbHUKH, KPYT.

OceBasi cummeTpusi reomeTpudeckux ¢uryp. LleHTpanbHas CUMMETpUS T€OMETPUUYECKUX
¢uryp.

MHOroyroJibHUKHU

MHOroyroipHHMK, €ro JJEMEHTbl M €ro CBOWCTBa. Pacrno3HaBaHWE HEKOTOPBIX
MHOTOYTOJIbHUKOB. BBINTYKJIbI€ 1 HEBBIITYKJIBIE MHOTOYT OJIbHUKHU. [[paBuiIbHbIE MHOTOYTOJIbHUKH.

Tpeyronbauku. BpicoTa, Menuana, OWCCEKTpHca, CpPEIHSS JIMHUS TPEYroJbHUKA.
PaBHOOEIpeHHBIN TPEYroJbHUK, €ro CBOWCTBA W NpPU3HAKUH. PaBHOCTOPOHHMI TPEYroJbHUK.
[IpsAMOYTOIBHBIN, OCTPOYTOJIBHBIN, TYNOYTOJbHBIA TPEYrOJbHUKNA. BHEIIHNE yribl TPEeyroJpHUKA.
HepaBeHcTBO TpeyroJyibHUKA.

Uetwipéxyronpanku. [lapamienorpamMmm, pomM0, TpsSMOYrOJIBHUK, KBaapar, Tparenus,
paBHOOenpeHHas Tparneuus. CBOICTBa M MpHU3HAKU MapajienorpaMma, pomoa, IpsSMOYroJbHUKA,
KBaJpara.

OKpPYXKHOCTb, KPYT

WX sneMeHTHI M CBOWCTBA; LICHTPAJbHbIE M BNHMCAHHBIE yribl. KacarempHas U cekymas K
OKPYXXHOCTH, HX CBOWCTBa. BnucaHHbIE ¥ ONHWCAaHHBIE OKPYKHOCTH sl TPEYrOJbHUKOB,
YETBIPEXYTOJIbBHUKOB, TPABUIBHBIX MHOTOYTOJIbHUKOB.

I'eomerpuueckne ¢gurypsl B npocTpaHcTBe (00bEMHbIE TeJIa)

MHororpaHHuk M €ro 3jaeMeHTbl. Ha3BaHWs MHOTOTpaHHUKOB C Pa3HbIM IOJIOKEHHEM U
KOoJIM4ecTBOM rpaHeil. [lepBudnble npecTaBiieHus o nupamMuie, napauieienurnee, npusme, chepe,
mape, HHJIMHIPE, KOHYCE, UX 3JIEMEHTaX U MPOCTEHIINX CBOKWCTBAX.

OTHOmIEHMA

PaBencTBoO puryp

CBoiicTBa paBHBIX TPEYrOJbHUKOB. [Ipr3Haku paBeHCTBa TPEYrOJIbHUKOB.

IMapaneabHOCTh NPSAMBIX

[Ipu3Haku u CcBOMCTBAa MNapajUleIbHBIX MPAMBIX. AKCMOMAa NapajuiedbHOCTH EBKiInaa.
Teopema daneca.

IlepnenauKkyasipHble NPAMBbIE

[Ipsimoii  yron. Ilepnengukynsap k npsmon. Haknonnas, npoekuus. CepeauHHbBIN
NEePHIEHIUKYISIP K 0Tpe3Ky. CBOMCTBA U IPU3HAKYU MEPIIECHIUKYISIPHOCTH.

Iono0ue

[Iponopumonanbueie oTpe3ku, mnomodue ¢uryp. IlogoOHbie TpeyronbHuKU. [IpuzHaku
noio0usl.

B3aumHoe pacnosoxxenue IpsMON U OKPYKHOCTH, ABYX OKPY>KHOCTEH.

N3mepeHuss 1 BHIYMCJICHU A

Beanuunbl

[Tonstue Benmuunsbl. [Inuna. U3mepenue mvHbl. EquHunbl n3MepeHus IuHbl. Bennunna
yria. ['pagycHas mepa yria.

[TonsiTre o Tomany Mmiockoi ¢urypsl u e€ cBoiicTBax. M3mepenue riomaneii. EnuHutmst
W3MEPEHUS TIJIOLIA/IHN.

[IpencraBnenne o0 o0bEMe U ero cBoiicTBax. M3mepenune oObéMa. EnunuIel n3MepeHus
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00BEMOB.

N3mepenus u BbIYMCICHUS

WHcTpyMeHTBl Ul U3MEPEHUN U MOCTPOEHUM; U3MEPEHHE U BBIYMCIEHUE YIJIOB, JJIUH
(paccrosimii), miomanei. Tpuronomerpuueckue (GyHKIMH OCTPOrO yria B HPSIMOYTOJIBHOM
TpeyroibHuke Tpuronomerpuueckue (GyHKIUM Tymoro yria. BbIUUCIEHHE 3IEMEHTOB
TPEYrOJbHUKOB C HCIHOJb30BAaHUEM TPUTOHOMETPUYECKUX COOTHOIIEHHHA. POopMynbl IJIOLIAAN
TPEYroJbHUKA, MapajieJorpaMMa M €ro 4YacTHBIX BHJOB, (OpPMyJNbl JUIMHBI OKPYXHOCTH U
momanu kpyra. CpaBHeHHE W BbluucieHUe muiomaaei. Teopema Iludaropa. Teopema cuHycoB.
Teopema KOCHHYCOB.

Paccrosinus

Paccrosanune mexnay toukamu. PaccrosHme oT Toukm 10 npsamoi. PaccrosiHme Mexny
¢burypamu.

I'eomeTpuyeckne mocrpoeHus

I'eoMeTpuueckre MOCTPOEHUS Ui MILTIOCTPALIMKM CBOMCTB T€OMETPUUYECKUX (DUTYD.

HNHCcTpyMeHTHI U1l TOCTPOCHUN: LIUPKYJb, JIMHENKA, YTOJabHUK. [IpocTeiimme nocTpoeHus
LHUPKYJeM W JMHEHKOW: MOoCcTpoeHue OMCCEKTPUCHl YIjla, MEpHeHIuKyJaspa K MpsSMOW, yria,
PaBHOTO JIaHHOMY,

[TocTpoeHue TpeyroJbHUKOB MO TPEM CTOPOHAM, JIBYM CTOPOHAM M YIUIy MEXAY HUMH,
CTOpPOHE U JABYM IpUJIEKAIIUM K HEH yriiam.

Jlenenue oTpe3ka B JAHHOM OTHOIIIEHUHU.

I'eomeTpuyeckue npeodpa3zoBaHus

IIpeoOpa3zoBanust

[TonsaTne peoOpa3oBaHuUsL. [IpencraBienue 0 METanpeaIMeTHOM  MOHSTUU
«mpeodpazoBanuey. [lomodue.

JIBu:xeHMs1

OceBasi ¥ IEHTpajdbHAs CHUMMETPHUsI, TIOBOPOT M TapayieibHBIM mepeHoc. KomOuHaumun
NBIDKEHUH Ha INIOCKOCTH U UX CBOMCTBA.

BexkTOpbl M KOOPAMHATHI HA NJIOCKOCTH

BekTopsbl

[lonsitue Bekropa, HEWCTBUSA HAJ BEKTOPAaMM, MCIIOJIb30BaHHE BEKTOPOB B (DU3UKE,
Pa3I0KEeHNE BEKTOPA Ha COCTABJISIOIINE, CKATSIPHOE IPOU3BEICHHUE.

Koopaunartsi

OcHOBHBIE TNOHATHS, KOOPAMHATBI BEKTOPA, PACCTOSIHUE MeEXAy Toukamu. KoopauHaTsl
cepe/luHbl OTpe3Ka. YpaBHEHUs QUryp.

IIpumeHeHre BEKTOPOB M KOOPAMHAT JUIsl PEIICHUS TPOCTEHIINX N'e€OMETPUYECKUX 3a1a4.

HUcropust maTeMaTuku

Bo3HUKHOBEHME MaTEeMaTHKM Kak Hayku, d3Tanbl €€ pa3BuThs. OCHOBHBIE pa3zeiibl
MaTeMaTUKU. Bpliaronyecs MaTeMaTUKY U UX BKJIAJ B Pa3BUTHE HAYKH.
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Paznen 3. TemaTuueckoe IVIAHUPOBAHHUE

Auredpa
KoimuecTBo
Ne ypoka Copep:xanue y4eOHOro MaTepuaJia
4acoB
1-5 [loBTOpEHUNE 5
Keaopamuunasn ¢pynxuus. 30
6-8 Oynkims. O6acTh onpeaeaeHnus U 00JacTh 3HAYCHUH QYHKINH. 3
9-12 CaoiicTBa (hyHKIHMH. 4
13-15 KBagparHbllil TPEXUWIEH U €70 KOPHH. 3
16-18 PaznoxxeHne KBaJpaTHOTO TPEXWIEHA Ha MHOKHUTEIH. 3
19 KontposabHas pabota Nel «KBanpaTHbIil TpEXUIEHY. 1
20-21 I'paduk GpyHKIHM y=ax * . 2
22-24 I'paduku QyHKImit y=ax > +n u y=a(x-m) . 3
25-29 [TocTpoenue rpaduka kBagpaTUUHON QYHKINH. 3)
30-31 Jlmaraoctuueckas paboTa. 2
32 Oyuknus y=x". 1
33-34 KopeHs N-it crenenn 2
35 KonTtponpHas padota No2 «KBagparnunas GyHKIHS. 1
Ypasnenun u nepasencmea c 00noii nepemennoil. 19
36-39 Ienoe ypaBHEHHE U €TO0 KOPHHU. 4
40-43 YpaBHEHHUsI, MPUBOIUMBIE K KBAJAPATHBIM. 4
44-47 JpoOHbIe palMOHATbHBIE YPAaBHEHUS. 4
48-50 Pemienne HepaBeHCTB BTOPOH CTENIEHU C OJTHOM MEPEMEHHOM. 3
51-53 Pemrenne HepaBEeHCTB METOIOM HHTEPBAJIOB. 3
54 KonTtponbHas padota Ne3 «YpaBHEHHs 1 HEPABEHCTBA C OJTHOM 1
MEPEMEHHON.
Ypasnenun u nepasencmea c 08ymsn nepemennvimu. 22
55-57 YpaBHEHHE C IBYMs IEPEMEHHBIMHU U €TI0 Ipaduk 3
58-59 JuarHoctuueckas padoTa. 2
60-61 I'paduaeckuii cnoco® penieHus: CUCTEM ypaBHECHHIA. 2
62-66 Pemenne cucrem ypaBHEHUI BTOPO CTEMEHHU. 5
67-70 Pemienne 3a1a4 ¢ MOMOIIBIO CUCTEM YpaBHEHHUI BTOPOH CTETICHHU. 4
71-72 HepaBeHcTBa ¢ 1ByMsl mepeMEHHBIMH. 2
73-75 CucremMbl HEpABEHCTB C JIByMs IEPEMEHHBIMU. 3
76 KontponbHas padota Ned «YpaBHEeHHs 1 HEPABEHCTBA C IBYMSI 1
ICPEMCHHBIMIY.
Apugpmemuueckan u ceomempuyeckan npozpeccuu. 16
77 IlocnenoBaTeIbHOCTH. 1
78-80 Omnpenenenune apupmernyeckoit nporpeccuu. Popmyna N-ro yieHa 3
apu(pMeTHYECKON MPOrpeccuu.
81-83 dopmyna cyMMBbI N IEPBBIX WICHOB apu(METHUECKON IPOTPECCUU. 3
84 KonTposneHast padota Ne5 « Apudmernyeckasi mporpeccus». 1
85-87 Omnpenenenne reoMeTpuueckoi nporpeccu. @opmyna N-ro wieHa 3
reOMETPUYECKOM MPOrPECCHH.
88-91 @dopmyra cyMMBbI N IEPBBIX YWIEHOB T€OMETPUUYECKON MTPOrPECCUN. 4
92 KonTtponpHast padota Neb «I'eomerpuueckasi Iporpeccus». 1
Dnemenmupl KOMOUHAMOPUKU U MeEOPUU 8ePOANHOCHEll 15
93-94 [Tpumepsl KOMOMHATOPHBIX 3a]1a4. 2
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95-96 ITepectaHOBKH. 2
97-98 Jlmarnoctuueckas paboTa. 2
99-100 Pazmerenusi. 2
101-102 CoyeraHusi. 2
103-104 OTHOCHTENbHAS YaCTOTA CITY9alHOTO COOBITHSI. 2
105-106 BeposTHOCTh paBHOBO3MOKHBIX COOBITHH. 2
107 KonTponeHast padota Ne7 «DneMeHTs! KOMOMHATOPUKU U TEOPUHU 1
BEPOSITHOCTEN.
Iosmopenue. 25
108-111 BoipakeHus u ux npeobpazoBaHus 4
112-117 YpaBHEHHS U X CUCTEMBI 6
118-122 HepaBeHcTBa 1 X CHCTEMBI 5
123-127 I'paduku pynkuumit 3)
128-132 TekcToBble 3a/1aun 5
132-133 Jlmarnoctuueckas pabota 2
134-136 Pe3epsn 3
3

Bcero

[EY
»



I'eomerpus

IJJ‘QH HaumenoBaHue pa3jiesioB 1 TeM KoJu1-Bo yacoB
BBoanoe nopropenue (2 4.)
1 MHOTOyroJsHUKH (OTIpeiesieHue, CBOMCTBA, (POpPMYIIBI 1
TI0IIAIEH ).
2 OKpyXHOCTb, 3IEMEHTBI OKPYXKHOCTU. Brincannas u 1
OTIMCAaHHAS OKPYKHOCTh. BHibI yriios.
BekTopsi (9 4.)
3 IToHsTHE BEKTODA. 1
4 IToHsTHE BEKTODA. 1
5 Crno’xkeHre ¥ BBIYUTAaHHE BEKTOPOB. 1
6 Cro)XeHre ¥ BBIYUTaHHE BEKTOPOB. 1
6 Cro)xeHne ¥ BBIYUTaHHE BEKTOPOB. 1
8 YMHOKEHHE BEKTOPA Ha YHCIIO. 1
9 YMHOKEHHE BEKTOpa Ha yucio. Penienue 3agad. 1
10 [IpMeHeHre BEKTOPOB K PEIICHUIO 3a/1a4. 1
11 Cpennsist nuHus Tpanenuu. Penienue 3anad. 1
Metoa koopaunar (11 4.)
12 Koopaunatsl BekTopa. 1
13 Koopaunats! BekTOpa. 1
14 Pemtenue 3amau. 1
15 KonTtponsHas padorta Nel o teme: «BekTopsl. MeTon 1
KOOpAMHATY.
16 AHanu3 KOHTPOJIBHOM paboThl.. [IpocTeiime 3amaun B 1
KOOpAMHATaXx.
17 [IpocTeitmue 3aqaun B KOOpAWHATAX. 1
18 YpaBHEHUE OKPY>KHOCTH. 1
19 YpaBHEHHE NPSIMOH. 1
20 Pemtenue 3amauy. 1
21 Pemtenue 3amauy. 1
22 KonTtponbHas padota Ne2 o teme: «IIpocreitmme 3agauu B 1
KOOpAMHATAX».
CooTHOIIIeHHEe MeKIY CTOPOHAMM M YIjIaMH TpeyrojbHuka (12 4.)
23 AHanmm3 KOHTPOJIbHON paboThl. CUHYC, KOCHHYC, TAHT€HC YIJIa. 1
24 CuHyc, KOCHHYC, TAHT€HC YIJIa. 1
25 CuHyC, KOCHHYC, TAHT€HC YIJIa. 1
26 [Tnomans TpeyronpHuka. Teopema CHHYCOB. 1
27 Teopema KOCHHYCOB. 1
28 Pemenue TpeyrojbHUKOB. 1
29 Pemenue TpeyroJbHUKOB. 1
30 W3mepurenbHble paboTHI. 1
31 Pemenue TpeyroJbHUKOB. 1
32 Pemenue TpeyrojbHUKOB. 1
33 Pemenue TpeyrojpHUKOB. 1
34 KonTtponeHast padota Ne3 o teme: «CoOTHOIIEHHE MEXKITY 1

CTOPOHAMMU U YIJIaMU TPCYT'OJIbHHUKA.

JUIMHA OKPYKHOCTH M IJIomaab kpyra (12 4.)
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35 AnHanm3 KOHTPOJIBHOHM paboThl. [IpaBriibHBIE MHOTOYTOJTBHHUKH. 1
36 [TpaBuIbHBIE MHOTOYT OJIBHUKH 1
37 Haxoxnenue CTOPOH MPaBUIIBHOTO MHOTOYTOJIbHUKA Hepes 1

panycChl OMMCAHHON M BIMICAHHON OKPYXHOCTEH.
38 Haxoxnenue CTOPOH IPABHJILHOTO MHOTOYTOJIbHIKA Mepes 1

paanycChl OMMCAHHOW M BIUCAHHON OKPY>KHOCTEH.
39 JlnHa OKPY>KHOCTH U IIJIOIIA]Tb KPyTa. 1
40 JlnvHa OKpY>KHOCTH M ILTOIIA/Ab Kpyra. 1
41 [Tnomanp KpyroBoro cexropa. 1
42 Penrenue 3aau. 1
43 Pemienue 3amay. 1
44 Pemenue 3agau. 1
45 [ToaroroBka Kk KOHTPOJILHOM paboTe. 1
46 Kontponsnas padota Ned o teme: «/[inmHa OKpy>KHOCTH 1 1

TUTOIIAJh KPyTay.

JBuxenus (9 4.)
47 AHanu3 KOHTpoJIbHOM paboThl. [loHsTHE NBMKEHMUS. 1
48 CummeTtpusi. 1
49 [TapayienbHBII TIepeHoC. 1
50 [ToBOPOT. 1
51 [ToBopoT. 1
52 Perienune 3aga4 mo teme: «JIBmkeHne» 1
53 Pemenue 3amad o teme: «JIBHKeHHE) 1
54 Pemenue 3ama4 o teme: «JIBKEHHE) 1
55 KonTtponpHas padota Ne5 o teme: «JIBHKeHUs. 1
Hrorosoe nopropenne Kkypca reomerpun 7-9 (12 4.)

56 006 akcroMax TUTAHUMETPHH. 1
57 006 akcroMax TUIAHUMETPHH. 1
58 Pemenue 3agau B KoopAuHATAX. 1
59 Pemenue 3agau B KOOpAMHATAX. 1
60 Teopembl CHHYCOB 1 KOCHHYCOB 1
61 Teopembl CHHYCOB I KOCUHYCOB. 1
62 Teopembl CHHYCOB i KOCHHYCOB 1
63 TpeyroybHUK. 1
64 OKpyXHOCTb. 1
65 UeTbIpexyroabHUKU. MHOTOYTOJIbHUKY. 1
66 ToroBast KOHTpOJIbHAS padoTa. 1
67 AHaJIU3 KOHTPOJIBHOHM pabOTHI. 1
68 Hrorosoe 3anstue. 1
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