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IosicHUuTeIbHAS 3aMUCKA

Paboyas nporpamma «Matematnka» pazpadoTaHa Ha OCHOBE MporpamMm: Martemaruka: paboune
nporpammel: 5-11 k1. / A.I'. Mep3nsxk, B.b. [Homonckuit, M.C.Skup , E.B. bynko. — 2 u3a. nmepepa0. -
M.: Bentana-I'pad, 2017. Anrebpa. COopHHK pabouux mporpamMm. 7—9 Kiaccel :MocoOue yis
yuuTenei oomeo0pasoBar. opranusanuii / [coctaButens T. A. Bypmucrposa]. — 2-¢ usg., gomn. — M. :
[IpocBemenune, 2017. TI'eomerpus. COopHHK pabouux mporpamm. 7—9 Kiaccel : mocobue uis
yuuTeneit oomeo0paszos. opranusanuii / [coct. T. A. Bypmucrposa]. — 2-e¢ usnm., mgopad. — M. :
[Ipocsemienue, 2018.

Paboyas mporpamma cOOTBETCTBYeT (peliepalbHOMY TOCYIapCTBEHHOMY O00pa3oBaTeIbHOMY
CTaHAapTy OCHOBHOTO oOmiero odpaszoBanus ([Ipukaz MunucrepcTa obpazoBanust u Hayku PD ot 17
nexabpss 2010 r. N 1897 "OG6 yrBepxkaeHUH (enepalbHOTO TOCYIapCTBEHHOTO 00pa30BaTEILHOTO
CTaHJapTa OCHOBHOIO oOmiero odpazoBanusa" (¢ M3MEHEHUSIMU U jaonojHeHussMu oT 31.12.2015 r.),
aJanTHPOBAHHONW OCHOBHOM 00pa3oBaTeNbHOM TIpOrpaMMe OCHOBHOTO 00mero o0Opa3oBaHHs
oOyuaroniuxcs ¢ 3ajepkkoi ncuxudeckoro pazsurusg ['bOY COL 29 r. Ceizpanu.

MaremaTtnka Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs M3ydaeTcs ¢ 5 mo 9 kimaccel, B 7-9
KJIaccax BbIIeNsieTcs 2 O0Ka: anredpa U reoMeTpus.
[Ipenmer «MartemaTrka» OTHOCHTCS K 00si3aTenbHON yacTH yueOHoro miana ['bOY COI Ne 29
r. Cezpanu. KonnyecTBo 9acoB B 5-9 kimaccax mo yueOHOMY IUIaHy - 54., 00IIee KOJIMYeCTBO YIeOHBIX
yacoB - 850, u3 aux 170 gacos B 5 ximacce, 170 gacos B 6 knacce, 170 gacos B 7 kmacce, 170
yacoB B 8 knacce, 170 gacos B 9 kitacce.
KonndecTBo 9yacoB, 0TBOJUMBIX HA OCBOCHHE MPAKTUYECKON YaCTH MPOTPaMMBIL: B 5 Kitacce-12, u3

HUX 4 KOHTPOJIbHBIE paboTHI; B 6 Kiacce- 144., u3 HUX- 4 KOHTPOJIbHBIE paboThI; 7 Kiacc: anredpa-10
9., U3 HUX- 4 KOHTPOJIbHBIE PAaOOTHI, TEOMETPHsS-74., U3 HUX- 4 KOHTPOJIBHBIE paboOThHI; 8 Kiacc:
anreOpa- 9 4., u3 HUX- 4 KOHTPOJIbHBIE PabOThI, TeoMeTpus- 104., U3 HUX- 4 KOHTPOJbHBIE pabOTHI; 9
KJacc: anredpa-84., 3 HUX-4 KOHTPOJIbHBIE Pa0OTHI, TEOMETPHs- 84., U3 HUX-4 KOHTPOJIbHbBIE paOOTHI;

Jlannas pabouast mporpamma peanusyercst Ha ocHoBe Y MK:
-Marematuka.5, 6 xi./Mep3msak A.T'., ITononckuii B.b., Sxup M.C- M.: Benrana-I'pad.
- Anrebpa.7 ki./MakaperaeB FO.H. ,Munmiok H.I'.,Hemkos K.M. u ap.- M.:IIpocBemenue, 2017 T.
-Anre6pa.8 xin./MakaperueB FO.H., Munmrok H.I'., Hemkor K.W. u ap. - M.:IIpocsemenue, 2017 1.
-Anre6pa.9 kin./MaxkaperueB FO.H., Munmrok H.I'., Hemiko K.M. u ap.- M.:IIpocsemenue, 2019 1.
-I'eomerpus. 7-9 knaccel./Atanacsaa A.C.,byryzos H.®., KagomneB C.b. u ap.- Ilpocsemienue,
2018 r.

[Inanupyemble pe3y/ibTaThl 0CBOEHHS YU4eOHOI0 NMpeaMeTa

JTuunocmmnuie pe3yiobmanibl

1. Poccuiickas rpaxaHcKast HACHTHYHOCTb.

2. '0TOBHOCTB U CITIOCOOHOCTH 0OYUAIOLIUXCS K CAMOPA3BUTHIO M caMOOOPa30BaHUIO HA OCHOBE
MOTHBAIUH K 00YYEHUIO U ITO3HAHUIO.

3. PazBuToe MoOpaJlbHOE CO3HAHHWE M KOMIIETCGHTHOCTh B PEIICHUU MOPAIbHBIX MPOOJIeM Ha
OCHOBE JIMYHOCTHOTO BBIOOpa, (OPMUPOBAHUE HPABCTBEHHBIX UYBCTB M HPABCTBEHHOTO MOBEICHHS,
OCO3HAHHOTO U OTBETCTBEHHOTO OTHOIICHHUS K COOCTBeHHBIM mocTynkaM. ChopMHpPOBAaHHOCTH
OTBETCTBEHHOTO OTHOIIICHHUS K YUEHUIO; YBAXKUTEILHOTO OTHOIIEHUS K TPYAY, HATUYHUE OTBITA y4acTHs
B COIMANILHO 3HAUUMOM TpPY/IE.

4. CdopMUPOBAHHOCTh IIEJIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKu M OOIIECTBEHHOW MPAKTUKU, YYUTHIBAIOUIETO COIMAIBbHOE, KYIbTYpHOE,
SI3BIKOBOE, TYXOBHOE MHOTOO0Opa3ue COBPEMEHHOTO MUPA.

5. OCBOEHHOCTh COLMATBHBIX HOPM, IIPAaBUJI MOBEIEHHs, posiel U GOpM COLMAIBHON KHU3HH B
rpymnmnax u cooOIiecTBax.
6. ChopMUpPOBAaHHOCTH LIEHHOCTH 3JI0POBOTO U O€30MaCHOTO 00pa3a KU3HHU.



Memanpeomemnbwie pe3ynromamaol

MertanpeaMeTHble pe3yibTaThl BKIIOYAIOT OCBOEHHBIE OOYYarOIIMMMCS MEKIIPEIMETHBIE
NOHATUS M YHUBEpCAJbHBIE  Yy4eOHble  JIeHCTBHA  (perylsiTUBHBIEC, [I03HABAaTENbHBIE,
KOMMYHHUKaTHBHBIE).

PeryasituBubie YY /1

1. VYmMeHue caMOCTOSITENFHO OIPENENATh e 00ydeHUs, CTaBUTh U (OPMYINPOBATH HOBHIE
3aJayd B ydeOe W T03HABATENbHOM JIEATENBHOCTH, pPAa3BHBaTh MOTHBBI W HWHTEPECHI CBOECH
MO3HABATENBHOH JesATeTbHOCTH. OOYyJaIOMUNCS CMOXKET:

® aHAJIM3HPOBATh CYILECTBYIOIIME U IUIAHUPOBATh OyAylIre 00pa30BaTeIbHbIE PE3YJIbTATHI;

e HIeHTU(DUIIUPOBATH COOCTBEHHBIE TPOOIEMBI M OIPEEIISATh TIIaBHYIO TPOOIIEMY;

® BbIIBUraTh BEPCUM PEILIECHUS IPOOJIEMBI, POPMYIUPOBATH TUIIOTE3bI, IPEIBOCXUIIATH
KOHEUYHBIN PE3yJIbTaT;

® CTaBUTH LI€Nb JIEATEIBHOCTH HAa OCHOBE OMPEIEIEHHON MPOOIEeMbl U CYIIECTBYIOLINX
BO3MOJKHOCTEH;

e ¢opMmynupoBaTh y4yeOHbIE 3aJadd KaK IIard JOCTH)KEHHUsS IIOCTaBJICHHOW  LIEH
NeSITENIbHOCTH;

e 00OCHOBBIBAThH 1I€JIEBbIE OPUEHTUPBI U NMPUOPUTETHI CCHIJIKAMHU Ha LIEHHOCTH, yKa3blBas U
000CHOBBIBas JJOTMUECKYIO TIOCIEA0BATEIBHOCTD I11aroB.

2. YMeHHe CcaMOCTOSTENbHO IUIAHWPOBATh WYTH JOCTH)KCHHUS IIeNiei, B TOM YHCIE
albTepHaTUBHbIE, OCO3HAHHO BBIOMpaTh Haubosee >¢PQGEeKTUBHBIE CHOCOOBI pElIeHHs Y4eOHBIX U
MMO3HABATENBHBIX 3a7a4. OOyJarOIMMIACI CMOXKET:

e OmnpeAensiTh HEOOXOAUMBbIE IeMCTBHE(s) B COOTBETCTBUU C Y4eOHOM W IMO3HaBaTeIbHOU
3a/lauell U COCTaBIATh AIITOPUTM UX BBITIOJTHEHHUS;

e 00OCHOBBIBaTH U OCYIIECTBISATH BBIOOp Hambosnee 3(PPEeKTUBHBIX CIOCOOOB peIIeHUs
y4eOHBIX U MO3HABATEIbHBIX 3a/1a4;

® OIpeleNATh/HaX0IUTh, B TOM 4YHCIE€ W3 TPEAJIOKEHHbIX BapUaHTOB, YCIOBMS JUIs
BBITIOJTHEHHS YI4EOHOU M TIO3HABATEIBLHOM 3a1a4u;

® BBICTPAaUBaTh JKU3HEHHbIE IIJJaHBI Ha KPaTKOCPOUHOE Oyaymiee (3asBiATh IIEJEBbIE
OpUEHTHUPBI, CTAaBUTh AJEKBaTHbIC MM 3aJaud M IpeJylaraTb JEMCTBUSA, YKa3blBas M OOOCHOBBIBas
JIOTHYECKYIO MTOCIIE0BATENBHOCTD 11AaroB);

e BBIOMpATh U3 MPEUIOKEHHBIX BAPMAHTOB U CaMOCTOSTENIBHO UCKAaTh CPEACTBA/PECYPCHI AT
peleHus 3a1a4un/I0CTHXKEHHS LIEH;

® COCTAaBJIATH IIJIaH PeLIeHUs IPoOIeMbl (BBIIIOJHEHNS IPOEKTA, IIPOBEICHUS UCCIIEIOBAHUS);

® OIpeleNATh MOTCHUMAIbHbIE 3aTPYAHEHUS NIpU pPELIeHUH y4eOHOM M TMO3HaBaTeIbHOU
3a/la4M U HaXOJUThb CPEICTBA Ul UX YCTPAHEHUS,

® OIMCHIBATh CBOW ONBIT, OQPOPMIISS €ro Julsd Heperadyu IpYyruM JIOASM B BHUJIE TEXHOJOTUHU
pELIeHNs TPAKTUYECKUX 3a7a4 OIPECIIEHHOIO Kilacca;

® [UJIAHUPOBATH U KOPPEKTHPOBATH CBOIO MHAUBUAYAJIbHYIO 00pa30BaTEIbHYIO TPAEKTOPUIO.

3. YMeHHE COOTHOCHTb CBOU JEHCTBHS C IUIAHUPYEMBIMH pe3yJbTaTaMH, OCYIIECTBIIAThH
KOHTPOJIb CBOEH JIeATEIbHOCTH B MPOLIECCE JOCTIKEHUS pe3ysbTara, ONpeaessiTh ClI0COOb! 1eHCTBHI B
paMKax Mpe/UI0KEHHBIX YCIOBUH M TpeOOBaHMH, KOPPEKTUPOBATh CBOM JEHCTBUS B COOTBETCTBHUHU C
U3MeHsoIencs cutyanuei. O0ydaronuiics CMOXKeT:

® OIpeAeIATh COBMECTHO C IIEJarOrOM M CBEPCTHUKAMU KPUTEPUU IUIAHUPYEMBIX PE3YJITaTOB
U KpUTEPUHU OLIEHKHU CBOEH yueOHOM JeATeNbHOCTH;

® CHUCTEeMaTU3HUPOBATH (B TOM YHCIIE BBIOMpATh MPUOPUTETHBIE) KPUTEPUH TIIAHUPYEMBIX
pE3yJIBTAaTOB U OLIEHKU CBOEH IEATEIBHOCTH;

e OoTOMpaTb MHCTPYMEHTHI JUId OLIEHMBaHMS CBOEH  JIeATENbHOCTH, OCYILIECTBIATh



CaMOKOHTPOJIb CBOCH JEATEIHLHOCTH B PAMKaX IPEI0KEHHBIX YCIIOBUN U TPEOOBAHMIA,

® OIICHUBATh CBOK) JCSITEIHLHOCTh, APTyMEHTHPYS MPUYWHBI JOCTHIKEHHUS WM OTCYTCTBHSI
TUTAHUPYEMOTO Pe3yIbTarta;

® HAXOJWUTh JOCTATOYHBIC CPEJCTBA JUISI BHITIOJHEHHS YU4COHBIX NEHCTBUN B M3MEHSIOIICHCS
CUTYaIlUHU W/WJIHA IPU OTCYTCTBUH TUIAHUPYEMOTO PE3yJIbTaTa;

e paboTas MO0 CBOEMY IUIaHY, BHOCHUTh KOPPEKTHUBHI B TEKYIIYIO JCATCIHHOCTH HA OCHOBE
aHaJIM3a  WM3MCHCHWW  CHUTyalliM  JUIsl  TOJYYCHHUs  3alJIJaHUPOBAHHBIX  XapaKTEPUCTHK
MPOIYKTa/pe3yibTara;

e YCTaHABIMBATh CBS3b MEXKJIYy TIOJYyYCHHBIMA  XapaKTePUCTHKAMH  TPOIYKTa |
XapaKTePUCTHKAMHU IMPoIiecca ACITeILHOCTH U TI0 3aBEPIICHUH ACSITCILHOCTH MpeIaraTh N3MEHEHHE
XapaKTEPUCTHK TPOIIecca IS IMOTyUSHUs YIyUIICHHBIX XapaKTePUCTHK TIPOIYKTa;

® CBEpSITh CBOM JCWCTBHS C IMEIbIO U, TPU HEOOXOJAMMOCTH, WCIPABIATh OIIHOKH
CaMOCTOSITEJIBHO.

4. VYMeHHe OIIEHMBAaTh TMPABWIBHOCTh BBITIOJHEHUS Y4e€OHOW 3adaud, COOCTBEHHBIC
BO3MOXHOCTH ee perieHns. OO0ydaronuics CMOKET:

® OMpEACIATh KPUTSPUU MPABUIHHOCTH (KOPPEKTHOCTH ) BBITIOJTHEHUS YIeOHOW 3a/1a9H;

® aHAIM3WPOBATH U OOOCHOBBIBATH TMPUMEHEHUE COOTBETCTBYIONIETO WHCTPYMEHTAPHUS JUIS
BBITIOJTHEHUS y4eOHOM 3a1a4H;

e CBOOOJHO ITOJIB30BAThCS BHIPAOOTAaHHBIMU KPUTEPUSMH OIICHKH M CAMOOIICHKH, UCXOMS U3
1IETTU ¥ UMEIOIIUXCS CPEJICTB, pa3iinyasi pe3yJabTaT U CIIOCOObI JCHCTBUM;

® OIICHWBATH TPOJYKT CBOCH JIEATEIBHOCTH 110 3aJ]aHHBIM W/WIM  CaMOCTOSTEIBHO
OTIpeJICICHHBIM KPUTEPHUSIM B COOTBETCTBUU C IIEJIBIO JACITCILHOCTH;

e 00OCHOBBIBAThH JOCTHXKMMOCTH IEJTH BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OIICHKH CBOUX
BHYTPEHHUX PECYPCOB M JIOCTYITHBIX BHEITHUX PECYPCOB;

e (uKCcHpOBaTh U aHAJIM3UPOBATH TUHAMHUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

5. Bnanenune ocHoBaMHU CaMOKOHTPOJISl, CAMOOLICHKH, MPUHSITHS PELICHUA U OCYILECTBICHUS
OCO3HAHHOTO BbIOOpA B yueOHOU M Mo3HaBaTeIbHOM. OOyUaIOIIHIICS CMOXKET:

e HaOMIOAAaTh U aHAIM3UPOBATh COOCTBEHHYIO YUEOHYIO M TO3HABATEIIbHYIO JESITCIBHOCTh U
NeSITeNIbHOCTD IPYrUX 00ydaroluxcsi B Ipoliecce B3auMOIIPOBEPKH;

® COOTHOCUTH peallbHbIC U IUIAHUPYEMBIE Pe3yIbTaThl HHANBUAYATbHON 00pa30BaTeIbHOMN
JesITeNIbHOCTH U JIeNIaTh BBIBO/IBL;

® IPUHUMATH PelICHUE B yUeOHOM CUTYallMu U HECTU 332 HETO OTBETCTBEHHOCTH;

® CaMOCTOSITENIbHO ONPEENATh MPUUMHBI CBOETO yCIeXa WM HeycleXa U HaXOIUTh CIIOCOOBI
BBIXOJIa U3 CUTYallUH HEyCIIexa;

® DETPOCIEKTHBHO ONPENENATh, Kakue JACWCTBUS 10 pELICHUI0 Y4eOHOW 3ajauu Wid
rapaMeTpsl ITUX ACUCTBUIA MPUBEIH K MOJYYECHUIO UMEIOLIET0OCs MPOaAyKTa y4eOHOM 1eSTeIbHOCTH;

® JIEMOHCTPUPOBATh MPHUEMbl  PETYISIUU  NCUXO(PU3UOJIOTHUECKUX/  SMOIUOHAIBHBIX
COCTOSTHUM At JOCTHXKEHHS dPdeKTa ycrnoKoeHHs (yCTpaHEHHS 3MOIMOHAIBHON HANpsHKEHHOCTH),
saddekra BocctaHOBIEHUS (0caabaeHus IposSBICHUH yToMIleHus), 3 dekra akTuBU3auu (TIOBBIIICHUS
MCUX0(U3HOJIOTUIECKON PEaKTUBHOCTH).

ITo3naBaTteabnbie YY /]

6. YmMeHue ompenensATh NOHATUSA, CO3/aBaTh OOOOIIEHMs, YyCTaHABIMBAaTh AaHAJIOTHUH,
KJIaCCU(UIIMPOBATh, CAMOCTOSITENILHO BHIOMpPATh OCHOBAHHS M KPUTEPUM Ui KIACCH(HUKAIUH,
yCTaHABIUBATh MPUUNHHO-CIIEJCTBEHHBIE CBSI3U, CTPOUThH JIOTHYECKOE PACCYKICHHE, YMO3aKIIOUCHHE
(MHAYKTUBHOE, IEAYKTUBHOE, 110 aHAJIOTUH) U JeNaTh BBIBObI. OOyUarOmUics CMOKET:

e T010MpaTh CIIOBA, COTIOJYMHEHHBIE KIIOUYEBOMY CIIOBY, ONPEICNAIONINE €ro MPU3HAKH U
CBOMCTBA,;

® BBHICTPAUBAThH JIOTUYECKYIO IEMOYKY, COCTOSIIYI0 M3 KJIFOYEBOrO CJIOBAa M COMOJIYMHEHHBIX
€My CIIOB;

® BBIICIATH OOLIUI MPU3HAK JBYX WJIM HECKOJIBKHUX MPEAMETOB WU SBICHUN U OOBICHATH MX
CXOJICTBO;



e 00BEIMHATH MPEAMETHI M SBJICHUS B TPYIIBI 1O ONpEAeTCHHBIM IPU3HAKaM, CPAaBHUBATH,
KIIaCCU(UITMPOBATH U 00001aTh (PAKTHI U SIBICHUS;

® BBIJCIATH SABJICHUE U3 O0ILEro psija APYrux sBICHUH;

® OIpeneNsiTh O0OCTOSTENbCTBA, KOTOPHIC MPEAIISCTBOBAIN BO3HHUKHOBEHHIO CBS3H MEXKIY
SBIICHUSIMH, M3 3TUX OOCTOSTENILCTB BBLACIATH ONPENEIISAIONINe, CIOCOOHbIE OBITh MPUYMHON TaHHOTO
SIBJICHUSI, BBISIBJISITh IPUYHHBI U CJICJICTBUS SBJICHHIA,

® CTPOUTH PACCYXJECHHE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJIEHUSM M OT YaCTHBIX
SIBJICHUH K OOIIIMM 3aKOHOMEPHOCTSIM;

® CTPOUTH PACCYXKJEHHE HA OCHOBE CPABHEHUs INPEAMETOB U SBJICHUH, BBIIEISSA NPU ITOM
oO1I1e Npu3HaKu;

® M3JIarath NOJYYEHHYIO HHPOPMAIINIO, HHTEPIIPETUPYSI €€ B KOHTEKCTE PelIaeMoil 3a1auu;

® CaMOCTOSITEJIbHO YKa3bIBaTh Ha MH(OPMAIMIO, HYXKIAIOIIYIOCS B MPOBEpKe, IpeiaraTb U
MPUMEHSTH CIIOCOO MPOBEPKH TIOCTOBEPHOCTU HHPOPMAINH;

e BepOanM30BaTh SMOIMOHAIBHOE BIIEYATICHUE, OKa3aHHOE HAa HETO HUCTOUYHHUKOM;

e OOBACHATH SIBJICHMS, IPOLECCHI, CBSI3U M OTHOLIEHMUS, BBISBISIEMbIE B XOJ€ MO3HABATEIbHON
U HCCIIE0BATENbCKON AEATEIbHOCTU (IPUBOJIUTH OOBSICHEHUE C U3MEHEHUEM (DOPMBbI ITPEJICTaBICHHUS,
OOBSACHSATD, IETANU3UPYS WM 0000111as1; OOBSACHATH C 3aJaHHOM TOUKH 3pEHUs);

® BBHISABJIATh U HA3bIBaTh NPUYMHBI COOBITHS, SIBJICHHS, B TOM YHCJIE BO3MOXHbIE /Haubosee
BEPOSITHBIE MPUYHUHBI, BO3MOKHbIE MOCIEACTBUS 3aJJaHHOW MPUYHHBI, CAMOCTOSTEIBHO OCYIIECTBIISAS
MIPUYMHHO-CIIEICTBEHHBIN aHaIN3;

e JlenaTh BBIBOJ Ha OCHOBE KPUTHMYECKOIO aHAIM3a Pa3HbIX TOYEK 3pPEHHs, MOATBEPXKAATh
BBIBOJI COOCTBEHHOM apryMeHTaluel Wik caMOCTOSITEIbHO OJTyYEeHHBIMU JJAHHBIMHU.

7. YMeHue co3llaBaTh, IPUMEHATh U NPeoOpa30BbIBATh 3HAKU U CHUMBOJIBI, MOJIEIH U CXEMBI
JUTSI pelieHrs yaeOHBIX U MTO3HABATENbHBIX 3a/1a4. OOyJarOIIHIICs CMOXKET:

e 0003Ha4YaTh CUMBOJIOM M 3HAKOM MPEIMET U/WIU SBJICHHUE;

® OMNpeAeNsaTh JIOTUYECKUE CBSI3U MEX]y MpeIMeTaMu U/UU SIBICHUAMHU, 0003HAYaTh JaHHBIE
JIOTUYECKHE CBSI3U C MOMOIIBIO 3HAKOB B CXEME;

® C03/1aBaTh aOCTPAKTHBIN WIH PeaIbHBIM 00pa3 mpeaMeTa u/WiH SBICHUS;

® CTPOWTH MOJIENH/CXeMY Ha OCHOBE YCJIOBUH 3a/1a4 U/UJIH CTIOcO0a ee perieHus;

e co3iaBaTh BepOalbHbIE, BEUICCTBEHHbIE W HH(DOPMAIIMOHHBIE MOJEIU C BBIJCICHUEM
CYIIECTBEHHBIX XapaKTEPUCTUK 00BEKTa AJIsl OMpPEAETCHUS CII0c00a pelleHus 3aJa4i B COOTBETCTBUH C
CUTYallUeH;

e 1peoOpazoBbIBATh MOJEIHU C LENbIO BBISBICHHUS OOLIUX 3aKOHOB, OMPEICISIONINX JaHHYIO
MpeIMETHYIO 00J1acTh;

® TIEPEeBOJUTH CIOXKHYIO MO COCTaBy (MHOTOACIEKTHYIO) HH(POPMAIUIO U3 rpadruuecKoro Wiu
(hopManu30BaHHOTO (CUMBOJILHOTO) MPEACTABICHUS B TEKCTOBOE, 1 HA000POT;

® CTPOUTH CXEMY, aJITOPUTM JICHCTBUS, UCIIPABIIATh UJIM BOCCTAHABIMBATH HEU3BECTHBIN paHee
QJIITOPUTM Ha OCHOBE UMEIOLIETr0ocs 3HaHUSI 00 00BEKTE, K KOTOPOMY MPUMEHSIETCS AITOPUTM;

® CTPOUTH JI0KA3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT MPOTUBHOTO;

® aHAIM3HPOBATH/PePIEKCHPOBATh OMBIT Pa3pabOTKU M peanu3aluy y4eOHOTO MPOEeKTa,
UCCIeIOBaHUS (TEOPETUUECKOT0, IMITMPUIECKOT0) HA OCHOBE MPEAJIOKEHHON MPOOIEMHOM CUTYaIluH,
MOCTABJICHHOW LI€TM W/WITN 3aJJaHHBIX KPUTEPHUEB OLICHKH MPOIYKTa/pe3yibTara.

8. CwmpicnoBoe ureHue. OOy4aronuiicss CMOXeT:

® HaxOJIUTh B TEKCTe TpedyeMmyro HH(popMalMio (B COOTBETCTBUM C LEJISAMH CBOEH
JEeATeNbHOCTH);

® OpUEHTHpPOBATbCS B COJCPXKAHUM TEKCTa, IOHUMATh IEJIOCTHBI CMBICI  TEKCTa,
CTPYKTYpUPOBATh TEKCT;

® YCTaHaBJIMBATh B3aHMOCBS3b OMMCAHHBIX B TEKCTE COOBITHH, SIBIEHUH, IPOLIECCOB;

® pPE3IOMUPOBATH TIABHYIO UJIEI0 TEKCTA;

e 1peoOpa3oBBIBATH TEKCT, «IIEPEBOJI» €ro B APYTyI0 MOJAIbHOCTh, HHTEPIIPETUPOBATH TEKCT
(XyI0’)KeCTBEHHBIN 1 HEXYI0KECTBEHHBIN — YUeOHBIN, HAyIHO-TIOMYIISIPHBIN, HH()OPMAIIMOHHBIN, TEKCT



non-fiction);

® KpPUTHYECKHU OLIEHUBATDH COJEpKaHue U (HopMy TEKCTa.

9. ®opmupoBaHHE U pa3BUTHE D3KOJOTMYECKOTO MBINUICHUS, YMEHHE INPUMEHSTH €ro B
MO3HABATEIbHON, KOMMYHUKATHBHOW, COLMAIBHOM TpaKTHKE U MPO(PECCHOHATBHON OpHEHTAIWU.
OOy4JaroImuiicss CMOXKET:

® OIpeeNsaTh CBOE OTHOIIEHHE K IPUPOIHOM cpeie;

® aHAJM3HPOBATh BIUSIHUE IKOJIOTUUYECKUX (DAKTOPOB Ha cpelly OOMTaHMSI )KUBBIX OpPraHU3MOB;

® IIPOBOJAUTH NPUUUHHBINA U BEPOSITHOCTHBIN aHAJIN3 IKOJIOTUYECKUX CUTYaLIUM;

® [IPOrHO3MPOBAaTh U3MEHEHHUS CUTYyalluu IIPU CMEHE JEHCTBUS OJHOTO (akTopa Ha JeicTBHE
npyroro dakropa;

® pAaCIpOCTPaHATh 3KOJOTMYECKHE 3HAHMSI M YyYacTBOBATh B MPAKTHUUECKUX J€jax IO 3alluTe
OKpYKaIOLIEH CPEeIbl;

e BbpIpaXKaThb CBOE OTHOIIECHHWE K MPHUPOJE Yepe3 PUCYHKU, COUMHEHUS, MOJIENH, IPOEKTHBIE
paboTHI.

10. Pa3BuTHe MOTHMBAIIMM K OBJAJCHHIO KYJIbTYPOW AaKTUBHOTO HCIIOJIB30BAHMS CIIOBAped M
JPYTrUX MOUCKOBBIX cucTeM. OOyUaronuiicss CMOKET:

® OIpenensTh HEOOX0IMMBbIE KIIIOUEBbIE TOMCKOBBIE CIIOBA U 3aPOCHI;

® OCYUIECTBJIATH B3aUMOJICHCTBUE C  DJIGKTPOHHBIMU  IOMCKOBBIMU  CHCTEMaMH,
CIIOBApSIMU;

e (opmMupoBaTh MHOMXECTBEHHYIO BBIOOPKY W3 TIOHWCKOBBIX HCTOYHHKOB  JUIS
00BEKTUBM3ALINH PE3YIBTATOB MOUCKA;

® COOTHOCUTH MOJYYEHHbIE PE3YJIbTAThl IOMCKA CO CBOEH JIeATEIbHOCTBIO.

KommyHnukatuBHubie YY /|

11. YMeHue OpraHu3oBbIBaTh Y4e€OHOE COTPYJHUYECTBO M COBMECTHYIO JAEATEIbHOCTH C
YUUTENEM M CBEPCTHUKaMM; padOTaThb WHAMBHUIYAJILHO M B IpyIIe: HAXOAUTh oOllee pelleHue u
paspemate KOH(IMKTBI Ha OCHOBE COIVIACOBAHUS MNO3MLMN U ydeTa HHTEpecoB; (hOPMYIMpOBATSH,
apryMEHTHPOBATh U OTCTauBaTh CBOE MHEHHE. OOyUaromMics CMOXKET:

— ONIpEIeNATh BO3MOXHBIE POJIM B COBMECTHOM NEATENBHOCTH;

— HWIPaTh ONPEACIECHHYIO POJIb B COBMECTHOM JIEATEIBHOCTH;

— IPUHUMATh MO3ULUI0 COOECEAHMKA, NMOHMMAs MO3MIMIO JIPYroro, pasziauyaTb B €0 pedu:
MHEHHE (TOUKY 3peHHsI), J0Ka3aTeIbCTBO (apIyMEHThI), (PaKThl; TUIIOTE3bI, AKCUOMBI, TEOPUH;

— OompeaeNnsTb CBOM JEHCTBUS M JEWCTBUS MapTHepa, KOTOpPble CHOCOOCTBOBAIM HIIU
IIPEMSTCTBOBAIN NPOAYKTUBHOM KOMMYHHUKALUH;

— CTPOMTH IIO3UTUBHBIEC OTHOLIEHHUS B IpoLEcCe Yy4eOHOH 1 03HaBaTEIbHOMN AEATEIbHOCTH;

— KOPPEKTHO U apryMEHTHPOBAaHHO OTCTaWBaTh CBOIO TOYKY 3pPEHHUS, B JIUCKYCCHH YMETh
BBIIBUT'aTh KOHTPApryMEHThI, iepedpasupoBaTh CBOO MbICIb (BJIaEHUE MEXaHU3MOM SKBHUBAJIEHTHBIX
3aMeH);

— KPUTUYECKM OTHOCUTBCSI K COOCTBEHHOMY MHEHMIO, C JIOCTOMHCTBOM IpU3HAaBaTh
OLIMOOYHOCTh CBOEr0 MHEHUS (€CJIM OHO TaKOBO) M KOPPEKTUPOBATH €r0;

— @peyiaraTh ajlbTepPHATUBHOE pEeLICHHE B KOH(MIMKTHOMN CUTYyalluH;

— BBIIEJATH OOIYIO TOUKY 3pE€HHSI B JUCKYCCHUU;

— JIOrOBapHBAaThCS O MPABUIIAX M BONpPOCaX JUIsd OOCYKJEHUS B COOTBETCTBUU C MOCTaBICHHON
repe rpyIron 3aayen;

— OpraHu3oBBIBaTH ydyeOHOE B3auMojeiicTBue B rpynne (omnpenesnars oOmue e,
pacrpesesiaTh POJIH, J0TOBApUBATHCA APYT C IPYrOM U T. 11.);

— YyCTpaHATh B paMKax Juajora paspblBBl B  KOMMYHMKALlUH, OOYCIOBIIEHHBIE
HEMOHUMaHHEM/HEMPUATHEM CO CTOPOHBI COOECeAHNKA 3a7aut, POPMBI I COJEPKAaHUs JUajora.

12. YMmeHue OCO3HAaHHO HCHOJB30BATh pEUYEBBIE CPEJICTBA B COOTBETCTBMU C 3ajadeit
KOMMYHHUKAIIUM I BBIPAXKEHHUSI CBOMX YYBCTB, MBICAEH M NOTpeOHOCTEH A IJIAHUPOBAHUS U
pErylALIMM  CBOEH JAEATEIbHOCTH; BIAJACHWE YCTHOM M IHCBMEHHOM peYbl0, MOHOJIOTHYECKOU
KOHTEKCTHOU peubto. OOyJaronuiicst CMOKeT:



® OINpeAeaATh 3aJjauy KOMMYHHMKAIIMU U B COOTBETCTBUU C HEH OTOMpaTh pedeBbIE€ CPEJICTBA;

e 0oTOMpaTh W UCIOJIB30BAaTh PEUEBbIe CPEJACTBA B MPOIECCe KOMMYHHMKALIUU C JAPYTHUMHU
JIOJbMU (IMaor B 1ape, B Majol Ipymie u T. 1.);

® T[IPE/ACTABIIATH B YCTHOW WM NMHCbMEHHON (popMe pa3BEepHYTHIH MIaH cOOCTBEHHOM
NESITENIbHOCTH;

e CoOIIOAaTh HOPMBI IYOTMYHON PEYH, PETJIAMEHT B MOHOJIOTE U TUCKYCCHH B COOTBETCTBUU C
KOMMYHUKAaTUBHOM 3aJ1a4eil;

® BbICKa3bIBaTh U OOOCHOBBIBaTH MHEHHUE (CY)K/IEHUE) U 3alpalliBaTb MHEHHUE IMapTHEpa B
paMKax Juanora;

® [PUHHUMATH PELICHUE B XOJIE IMA0ra U COrjacoBbIBaTh €ro ¢ COOECETHUKOM;

® C03/aBaTh NMCbMEHHBIE «KIUILIMPOBAHHbBIE» U OPUTMHAIIBHBIE TEKCThI C UCIIOJIb30BAHUEM
HE0OXOIMMBIX PEUYEBBIX CPE/CTB;

® JICMOJIb30BaTh BepOaIbHBIE CPEACTBA (CPEACTBA JIOTUUECKON CBSI3M) JJISl BBICIICHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILICHUS;

® NCIIOJb30BATH HeBepOaIbHbIE CpeacTBa WIH HarJIsiHbIe MaTepuasbl,
MTOATOTOBJIEHHBIE/OTOOPAaHHBIE 1101 PYKOBOJCTBOM YUUTEIIS;

e JieNaTh OLEHOYHBIM BBIBOJ O JIOCTHXKEHUU 1€ KOMMYHUKALMU HEMOCPEICTBEHHO IOCIe
3aBepUICHUS] KOMMYHUKAaTUBHOTO KOHTAKTa U 0OOCHOBBIBATH €T0.

13. ®opmmpoBaHWE W  pa3BUTHE  KOMIIETEHTHOCTH B  OOJIACTH  HCIIOJIb30BAHUS
nH(}OPMaLMOHHO-KOMMYHUKAIIMOHHBIX TexHosorui (nanee — MKT). OOyuaronuiicss cMoxkerT:

e [[eJICHANPABIEHHO MCKaTh M HCIOJIb30BaTh MHPOPMAIIOHHBIE PECYPChI, HEOOXOIUMBIE IS
pereHust yueOHBIX U TPaKTUYECKUX 3a/1a4 ¢ momonisio cpeacts UKT;

e BbHIOMpATh, CTPOUTH U HCIOJIb30BaTh aJCKBATHYIO HH(MOPMAILIMOHHYIO MOJETH JUIS Mepeiadn
CBOMX MBbICIIEH CpEACTBAMHM €CTECTBEHHBIX M (POPMAJIbHBIX SI3HIKOB B COOTBETCTBHHM C YCIOBUSMHU
KOMMYHHKaIIWH;

® BBIJEIATh MH(POPMAIIMOHHBIN acNEKT 3a7jaui, ONEPUPOBATh JAHHBIMHU, UCIIOJIb30BaTh MOJIENb
pEILICHU 3a/1a4H;

® CIIOJIb30BaThb KOMIIBIOTEPHBIE TEXHOJOIMM (BKJIIOYas BBIOOp aJEeKBaTHBIX 3ajade
MHCTPYMEHTAIIBHBIX IPOrPaMMHO-AIIAPAaTHBIX CPEICTB U CEPBUCOB) s PELICHUS MH(POPMALMOHHBIX
U KOMMYHUKAI[MOHHBIX Y4EOHBIX 3a/1a4, B TOM 4YHCIIE: BBIUUCIICHHME, HAIIMCAHUE MHCEM, COYMHEHU,
JIOKJIa/10B, pedepaToB, CO3JaHUE IPE3EHTAlUN U JIp.;

® 1CII0JIb30BaTh HH(POPMALIHIO C YUETOM ITUYECKUX U IIPABOBBIX HOPM;

e co3JaBaTh MH(POPMAILMOHHBIE PECYPCHI PA3HOTO THUIIA U JUIS Pa3HBIX ayIUTOPHi, cOOMI0IATh
MHGOPMALMOHHYIO TUTHEHY U NpaBuiia HHPOPMALMOHHONW 6€3011aCHOCTH.

Ilpeomemmnoie pe3yromamol
BpinyckHUK HayuyuTcsi B 5-6 kiaccax (Ui UCTIOJIb30BaHMS B IMOBCEIHEBHOM KU3HU U 00eCIIeUeHUs
BO3MOXHOCTH YCHEIIHOTO MPOJOHKeHHsI 00pa3oBaHusl Ha 0a30BOM YpOBHE):
e omnepupoBaTh Ha 0a30BOM YpOBHE MOHATHUSMHU: MHOKECTBO, JEMEHT MHOXKECTBA,
MO IMHOKECTBO, IPUHAJICIKHOCTH;
® 3a7aBaTh MHOYKECTBA MIEPEUYHMCICHUEM HX 3JIEMECHTOB;
® HaxOJuTh IepeceueHue, 00beUHEHNE, MTOJMHOKECTBO B IPOCTEHIINX CUTYAIIHUSX.
B noBceaHeBHOM KU3HU U TIPH U3YYEHUU JPYTUX TPEIMETOB:
® pacrmo3HaBaTh JJOTUYECKH HEKOPPEKTHHIE BHICKA3bIBAHUS.
Yucaa
e omnepupoBaTh Ha 0a30BOM YpOBHE MOHATUSMU: HATYpajJbHOE YHUCIO, LI€JI0€ YHCIIO,
OOBIKHOBEHHAsI IPOOBk, ECATHYHAs JpOOb, CMEIIAHHOE YUCIIO, PAIMOHATIFHOE YHCIIO;
® IICIIOJIb30BAaTh CBOMCTBA YMCEN U MpaBuia JACUCTBUN C pallOHAIBHBIMU YHCIAMU MPH
BBIITOJIHEHUHN BBIYMCIIEHHII;
® ICIIOJB30BaTh MPHU3HAKU AeIUMOCTH Ha 2, 5, 3, 9, 10 mpu BHITIOJHEHUU BBIYUCICHUHN U
pEIIeHUN HECIOKHBIX 3a/1a4;



®  BBINOJHATH OKPYIVIEHUE PALIMOHAIBHBIX YUCEN B COOTBETCTBUM C IIPABUIIAMU;
® CpaBHUBAThH PALIMOHAJIbHBIE YUCIIA.
B noBcenHeBHOM KU3HU U NIPU U3YUYEHUHU JIPYTUX MPEIMETOB:
® OIICHUBATH PE3YJIbTATHI BEIYMCIICHUM MIPU PEIICHUN TPAKTUYECKUX 3a/1a4;
® BBLINOJIHATH CPABHEHUE YHCET B PEATIbHBIX CUTYAIIUSX;
® COCTaBJIATh YHCIIOBBIC BHIPKECHUS MPU PEIICHUU MPAKTUUECKHUX 3a7a4 U 3a7a4 U3 JAPYTrUux
y4eOHBIX MPEIMETOB.
CraTncTHKa U Teopus BepoOsiTHOCTel
® [IPEACTABIIITH JaHHBIC B BUJIC TAOJUII, JUATPAMM;
e yuTaTh UHPOPMAIIUIO, TIPEJCTABICHHYIO B BUIC TaOIHIIBI, TUATPAMMEL.
TekcTroBble 3a1a4n
® pelaTh HECJIOKHBIE CIOKETHBIE 33/]aul Pa3HbIX TUIIOB Ha BCEe apu(pMETHUECKHE AEHCTBUS;
® CTPOUTH MOJIENb YCIOBUS 3a71auu (B BUAE TaOJIUIIbI, CXEMbI, PUCYHKA), B KOTOPOH J1aHbl 3HAUEHUS
JBYX U3 TPEX B3aMMOCBSA3aHHBIX BEJIMYMH, C IIEJIBIO TOMCKA PELICHUs 3a/1a4H;
® OCYIIECTBJISATh CIOCOO MOUCKA PEIICHUs 337a4, B KOTOPOM PACCYKJEHUE CTPOUTCS OT YCIOBHS
K TpeOOBaHUIO WK OT TPEOOBAHUS K YCIOBHIO;
® COCTaBJIATH IUIaH PELIEHUS 33/1a4H;
® BBIJICJISITH ATAIBI PEIICHUS 3a/1a4H;
® UHTEPIPETHUPOBATH BHIYMCIUTENIbHBIE PE3YIbTATHI B 3aJjaUe, UCCIEeI0BaTh MOTYYEHHOE pellleHne
3a/1auu;
® 3HATh pa3IMyue CKOpocTel 00BEKTa B CTOSTUEH BOJIE, TPOTUB TEUEHUS U [0 TEUYECHUIO PEKH;
e pemaTh 3a7jaud Ha HaXOXKJEHHE YacTH YKCIia ¥ YUClia TI0 €ro YacTu;
e pemiaTh 3a7add Pa3HBIX THMOB (Ha paboOTy, HAa TOKYNKH, HAa JBWUXKEHWE), CBS3BIBAIOIIUX TPHU
BEJIMYMHBI, BBIJICTISTh OTH BEJIMYUHBI U OTHOIIEHUS MEXKTy HUMU,
® HAXOJWUTh MPOIEHT OT YMCIA, YUCIO MO MPOLEHTY OT HEro, HaXOJUTh MPOLIEHTHOE OTHOIIECHUE
JBYX YHCEN, HAXOUTh MPOIIEHTHOE CHUKEHUE UITH MPOLICHTHOE MOBBIIICHUE BEJIUYUHBL;
® pelaTh HECIOKHBIE JIOTHYECKUE 3a7a4l METOJIOM PACCYKICHUH.
B noBceaHeBHOM XKU3HU U MIPU U3YYEHUU JPYTUX TPEIMETOB:
® BBIJBUIaTh TMIOTE3bI O BO3MOXKHBIX IMpEIEIbHBIX 3HAUCHUSX HCKOMBIX BEJIMYUH B 3ajaue
(menaTh MPUKUIIKY).
Harasignasi reomerpus
I'eomeTpuueckne purypsol
e omepupoBaTh Ha 0a30BOM YpOBHE MOHSTHUSIMU: (PUTypa, TOUYKA, OTPE3OK, MpsiMas, Jyd, JOMaHas,
yroj, MHOTOYTOJbHHUK, TPEYrOoJIbHUK M 4YETBHIPEXYTOJIbHUK, MPSMOYTOJIbHUK U KBajpar,
OKPY)KHOCTb U KpYI, NMPsIMOYrOJIbHBIN MHapamienenunesn, Kyo, map. M3o00paxaTs u3yyaemble
(Gurypsl OT pykd U ¢ TOMOIIBIO JIMHEHKU U IIUPKYIISL.
B noBceiHEeBHOM KU3HU U IPU U3YYEHUH IPYTHX MPEIMETOB:
® pelaTh MPAKTUYECKUE 33/1a4 C TPUMEHEHUEM IIPOCTEHIINX CBOUCTB UTYP.
N3mepenus u BbIYMCICHUS
® BLITNIOJIHATh M3MEPEHUE MJIMH, PACCTOSHUM, BEJIWMUYWH YIJIOB, C MOMOIIBI0O MHCTPYMEHTOB ISt
W3MEpEHUN IJIUH U YIJIOB;
® BBIUUCIATH IJIOMAAHN MPSIMOYTOJIbHUKOB.
B noBceiHeBHOM KU3HU U IPU U3YYEHUH JIPYTHX MPEIMETOB:
® BBIYUCIIATH PACCTOSIHUSA HA MECTHOCTH B CTaHAAPTHBIX CUTYALUSX, IJIOIIAIN PSIMOYTOJIbHUKOB;
® BBHITIOJHATH MPOCTEUIINE MOCTPOCHUS W M3MEPEHHsS HAa MECTHOCTH, HEOOXOAMMBIE B peanbHOI
KU3HU.
Hcropus MmaTeMaTuKHU
® OIUCHIBATh OT/EIbHBIE BBIJAIOLINECS PE3YJbTAThl, MOJTYYEHHBIE B XOJI€ Pa3BUTHUSI MATEMAaTHKU
KaK HayKU;
® 3HaTh MNPUMEPhl MATEMATUYECKUX OTKPBITMM M WX aBTOPOB, B CBS3U C OTEYECTBEHHOW U
BCEMUPHOW UCTOpUEN.



BbINyCKHUK MOJYYUT BO3MO:KHOCTH HAYYHMThCSl B 5-6 Kiaccax (st oOecriedeHus] BO3MOKHOCTH
YCIIEIIHOTO MPOJIOJDKEHUS 00pa3oBaHus Ha 0a30BOM M YIITyOJIEHHOM YPOBHSX)
DJIeMEeHThI TeOPUHM MHOKECTB U MAaTeMaTHYeCKOM JIOTUKH
® OIEpPUPOBATH MOHITUSIMHU: MHOYECTBO, XapaKTEPUCTUKA MHOXECTBA, 3JIEMEHT MHOXKECTBA,
IyCcTOE, KOHEYHOE U OECKOHEYHOE MHOKECTBO, MTOIMHOKECTBO, TPUHAIIICKHOCTD,
® OMpEACNATh MPUHAIICHKHOCTH JIEMEHTA MHOXKECTBY, O0bEIUHEHHUIO U TIEPECEUCHUIO MHOKECTB;
3a/1aBaTh MHOKECTBO C IMOMOIIBIO IEPEUUCTICHHUS JIEMEHTOB, CIOBECHOTO OTICAHUSI.
B noBceHeBHOM KU3HU U MIPU U3YUYEHUU JPYTUX MPEIMETOB:
® Pacro3HaBaTh JIOTUUECKH HEKOPPEKTHBIE BHICKA3BIBAHMS;
® CTPOUTH LIETIOYKH YMO3AKIIOUECHUM Ha OCHOBE MCIOJIb30BaHUs TIPABUII JIOTUKH.
Yucaa
® OIEpPUPOBATH MOHATHUSIMU: HATYPAIbHOE YMCIIO, MHOXKECTBO HATYpaJbHBIX YHCEN, LIEJI0€ YUCIIO,
MHOYECTBO IIEJIbIX YHCeJ, OOBIKHOBEHHAsl JpoOb, ACCATHYHAs ApOOb, CMEIIAHHOE YHCIIO,
palMoHaIbHOE YHUCJIO, MHOXKECTBO PAIMOHAIBHBIX YHUCEN, T€OMETpHYecKash HHTEPIpeTalus
HaTypaJbHBIX, IIEJIbIX, PAIMOHAIBHBIX;
® [IOHUMATbh U OOBACHSITH CMBICI TIO3UITMOHHON 3aIMMCH HATYPaJTbHOTO YUCIIA,
® BBIMOJHATH BBIYUCICHHS, B TOM YHCIE C MCHOJBb30BAHUEM NPUEMOB PpPaIMOHATBHBIX
BBIYUCIICHUH, 000CHOBBIBATh QJITOPUTMBI BHITIOJIHEHUS ICUCTBUIA;
® HCI0JIb30BaTh NMPU3HAKK JIETUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymMMBI 1 IPOU3BEICHHS THCEIT
TP BHITIOJTHEHUH BBIYUCIICHUH U PEIICHUH 3a71a4, 000CHOBBIBATH NMPU3HAKHU JICTUMOCTH,
BBITIOJTHATH OKPYTJICHHE PAIIMOHAIBHBIX YHCET C 3aIaHHONW TOYHOCTHIO;
YIOPSIIOYMBATh YUCIIA, 3aITUCAHHBIC B BUI€ OOBIKHOBEHHBIX U JICCITHYHBIX IPOOEH;
Haxoante HOJl n HOK uncen u ucnonp30BaTh MX IPU pELICHUN 3a/1a4;
® OIEPUPOBATH MOHITUEM MOIYJIh YHCIIA, TEOMETPUIECKAss MHTEPIIPETAIHMS MOIYJIS YUCIA.
B noBcenHEeBHOM KU3HU U IPU U3YYEHUH JAPYTUX MPEAMETOB:
® [IPUMEHSTH MpaBuiIa MPUOIMKEHHBIX BBIYUCICHUM NMPH PEHICHUH NMPAKTHUECKUX 3aJad U
pELIeHNH 3aJa4 JPYTUX y4eOHbIX TPEIMETOB;
® BBINOJHATh CPABHEHHE PE3Yy/IbTAaTOB BBIYMCICHUM MPH PEIICHUHM NPAKTUYECKUX 3a/1ad, B TOM
yyclie TPUOIMKEHHBIX BBIYUCIICHHUI;
® COCTaBJIATh YHCIIOBBIE BBIPAKEHUS U OLICHUBATh UX 3HAUEHUS MPU PEIICHUM MNPAKTUYECKUX
3a/1a4 U 3a/1a4 U3 IPYruX yueOHBIX MPEIMETOB.
YpaBHeHNs] M HEPABEHCTBA
® OIEpUPOBATH NOHATUSAMU: PABEHCTBO, YMCIOBOE PABEHCTBO, YPABHEHUE, KOPEHb YpaBHEHU,
pelnieHue ypaBHEHHUsI, YACIOBOE HEPABEHCTBO.
CraTncTuka v Teopusi BepOSITHOCTel
® OIEPUPOBATH MOHATHSAMH: CTOJI0YATHIEC U KPYTOBbIE TMAarpaMMbl, TaOJIUIIbI IaHHBIX, CPEHEE
apudmeruyeckoe,
® U3BIJIEKaTh, THPOPMAIHIO, IPEACTABICHHYIO B TAOIUIIaX, HA TUarpaMMax;
® COCTAaBJIATH TAOIUIIBL, CTPOUTH TUArPaMMbl Ha OCHOBE JIAHHBIX.
B noBcenHEeBHOM KU3HU U NIPU U3YUYEHUH IPYTUX IPEIMETOB:
® U3BJIEKATh, UHTEPIPETUPOBATH U MIPEOOPA30BBIBATH HHGOPMAIUIO, TPEJICTABICHHYIO B Ta0IHIIaX
U Ha JAMarpaMMax, OTPAKAIOIIYI0 CBOMCTBA M XapaKTEPUCTUKH pPEAIbHBIX MPOLECCOB U
SIBIICHUU.
TexkcToBBIC 3aJaUN
® pemniaTh IPOCTHIE U CJIOKHBIE 3a/1a4M Pa3HbIX TUIIOB, & TAKXKE 33/1a4M NOBBILIEHHON TPYIHOCTH;
WCIIOJIb30BATh Pa3HbI€ KPATKHE 3alUCU KaK MOJEIU TEKCTOB CIOXHBIX 3a/ay JUIsl MOCTPOECHUS
MMOMCKOBOM CXEMBI U PEIICHUS 33]1a4;
® 3HATh M MPUMEHATH 00a crocoba Moucka pemieHus 3agad (0T TpeOOBaHMS K YCIOBHUIO U OT
YCIOBHS K TPeOOBaHUIO);
® MOJICTTUPOBAThH PACCYXKACHUS MPHU MOUCKE PEIICHUS 3a7a4 C OMOIIBIO Tpad-CXeMbl;
® BBIJIEJISATH 3TAIbl PEIICHUS 33JaUd U COJICpKAHUE KAXKIOTO 3TAIa;



® UHTEPIPETUPOBATH BBIUYMCIUTEIbHBIE PE3YJIbTAThl B 3a/1a4€, UCCIEAOBATh MOJyYEHHOE PELICHHE
3a/1a4u;
® AaHANM3UPOBATh BCEBO3MOXKHBIE CHTYallMd B3aMMHOTO pACHOJIOXKEHUS [JIByX OOBEKTOB H

U3MEHEHHE UX XapaKTEPUCTHK IPU COBMECTHOM JIBUJKEHUH (CKOPOCTb, BPEMS, PacCTOSIHUE)

IIpU pPEIIeHUH 33/1a4 Ha JIBM)KEHUE JBYX OOBEKTOB KakK B OJHOM, TaK U B IPOTHUBOIIOJIOKHBIX

HaIlpaBJICHUSX;

® LCCIIEIOBaTh BCEBO3MOXKHBIE CUTyallud I@pU pEIIEHWU 3aJad Ha JBIKEHUE 10 pEKe,
paccMaTpuBaTth pa3Hble CUCTEMBI OTCUETA,

pemaTh pa3HooOpa3HbIe 3a/1a4n «HA YaCTH»,

pemaTh W OOOCHOBBIBATH CBOE pEIICHHE 33had (BBIICIATh MaTEMATUYECKyl0 OCHOBY) Ha
HaXO0XJEHHUE YacTH YKCJIa ¥ YUCIIa [0 €ro YaCTU HAa OCHOBE KOHKPETHOTO CMbICHA IpooOH;

® 0CO3HaBaTh U OOBSACHATH UIACHTUYHOCTD 3a/1a4 PAa3HBIX THIIOB, CBS3bIBAIOIIMX TPHU BEIMUYUHBI (Ha
paboTy, Ha MOKYIKH, Ha ABM)KEHME); BBIAEIATH 3T BEJIMYMHBI M OTHOLIEHHS MEXKIY HUMH,
MPUMEHSTH UX NP PELICHUH 33]1a4, KOHCTPYHPOBaTh COOCTBEHHbIE 337a4l YKa3aHHBIX TUIIOB.

B noBceiHEeBHOM KHU3HU U IPU U3YYEHUH JIPYTUX MPEIMETOB:

e BBIICNATH MpPU pEIICHWH 33a7ad XapaKTepUCTHKU paccMaTpuBaeMoil B 3ajaye CUTYyalUH,
OTJIMYHBIE OT peajbHBIX (T€, OT KOTOPBIX aOCTparupoBajlMCh), KOHCTPYHUPOBATH HOBBIE
CUTYaIlMH C Y4ETOM 3TUX XapaKTEPUCTHUK, B YACTHOCTH, PU PELIEHUH 3a]a4 Ha KOHLEHTPAaLUH,
YUUTBIBATh TUIOTHOCTh BELIECTBA;

e pelaTh U KOHCTPYUPOBATh 3aJjaul Ha OCHOBE PACCMOTPEHHUS peasIbHbIX CUTYallUil, B KOTOPBIX HE
TpeOyeTcs TOUHBII BBIYUCIUTENbHBIN pe3ylbTaT;

e pelaTh 3aJjaud Ha JIBIKEHHE 110 peKe, pacCMaTpHBasi pa3Hble CHCTEMBI OTCUETA.

Harasinnass ~ reomerpus
I'eomerpuuyeckue purypsi

® U3BJIEKAaTh, HHTEPIPETUPOBATh U MpeoOpa3oBhIBaTh NHPOPMALIMIO O TEOMETPUUECKUX PUTYpax,
MPEACTABICHHYIO Ha YepTexkax;

e 1300paxkaTh U3ydyaeMble (PUTYpPBI OT PYKH U C TIOMOIIbIO KOMITBIOTEPHBIX HHCTPYMEHTOB.

HN3mepeHuss M BBIYMCICHUS

® BBINOJHATh U3MEPEHHUE JUIMH, PACCTOSIHUM, BEJIMYUH YIJIOB, C MOMOINBID HHCTPYMEHTOB JUIS
U3MEpPEHUH JJIMH U YTJI0B;

® BBLIYKCIATH  IJIOUIAAM  TNPSMOYTOJbHUKOB,  KBagpaTroB,  OOBEMBI  IPSIMOYTOJBHBIX
napasuiesienuneoB, Kyoos.

B noBceHeBHOM KU3HU U MIPU U3YYEHUH JPYTUX PEIMETOB:

® BBIUUCIIATH PACCTOSHUSA HA MECTHOCTH B CTAHAAPTHBIX CUTYalHUsX, [JIOIIAA YYACTKOB
MPSIMOYTOJIbHOU (hOPMBI, 00bEMBI KOMHAT;

® BBITNOJHATH MPOCTEUIIINE TOCTPOCHUS HA MECTHOCTH, HEOOXOIUMBIE B PEaSIbHOM KU3HU;

® OIICHUBATh pa3Mepbl peajbHbIX 00bEKTOB OKPYKAIOIIEr0 MUPA.

Hcropuss MaTeMaTuKH

® XapaKTEepPU30BaTh BKJaJ BBIJAIOLIUXCS MAaTEMAaTUKOB B Pa3BUTHE MATEMATHKU M MHBIX HAYYHBIX

obmnacTei.

BBIHyCKHHK HAYIUTCHA B 7-9 kiaccax (,Z[J'IH HCIIOJIB30BAaHHA B HOBceﬂHeBHOﬁ JKM3HHU U 00ecIeyeHns
BO3MOKHOCTH YCIICHIHOI'O ITPOAOJIKCHUS 06p330BaHI/I${ Ha 0a30BOM ypOBHe)
J1eMeHTBI TCOPHHU MHOYKECTB U MaTeMaTH4eCKOl JOTHKHA
¢ OIICpUpPOBATH HA 0a3oBOM YPOBHC NOHATUAMU: MHOKECTBO, OJICMCHT  MHOX>KCCTBA,
MMOAMHOKECTBO, ITPUHAAJICIKHOCTD,
® 33/1aBaThb MHOJXKCCTBA IICPCUUCIICHUCM UX DJICMCHTOB;
HaxoJUuThb NNICPECCUCHUC, O6I>€,Z[I/IHCHI/I6, IMOIMHOXXECTBO B HpOCTCﬁIHHX CUTYyalusX;
ONICpUpOBaATH Ha 0a3oBOM YPOBHC  TOHATUAMMU! OIIPCHACIICHUC, aKCHuoma, TCOpECMa,
JA0Ka3aTCIbCTBO,
¢ [IPUBOJAUTH NPUMEPHLI U KOHTPIIPHUMEPLI AJId OATBCPIKACHHUA CBOUX BBICKa3bIBaHMH.



B noBceHeBHOM KHU3HU U IIPU U3YUEHUH JPYTUX IPEIMETOB!
® JCIMOJB30BaTh rpauvyeckoe MPEeACTaBICHUE MHOKECTB Uil ONMHMCAHUS PEabHBIX MPOIECCOB U
SIBIICHUH, IPU PEIICHUH 3a/1a4 JPYTrUX Y4eOHBIX MPEAMETOB.
Yucaa
® OIepHpoBaTh Ha 6a30BOM YPOBHE MOHATHUAMU: HATYpPaAIbHOE YHCIIO, IIEJI0€ YHCII0, OOBIKHOBEHHAS
apoOb, HecsATUYHash IpoOb, CMemaHHas Jpo0b, PALMOHAIBHOE YHCIO, apUPMETHYCCKUN
KBaJPaTHBI KOPEHB;
® JCIIOJIb30BATh CBOKMCTBA YMCEN U NTPABUJIA ICUCTBUM IPH BBIITOJIHEHUY BBIYNCICHUN;
MCII0JIb30BaTh MPU3HAKH JIETMMOCTH Ha 2, 5, 3, 9, 10 npu BEINOTHEHUH BRIYUCICHUN U PEIICHUU
HECJIOXKHBIX 3a/1a4;
BBIINIOJIHATH OKPYIJIEHUE PALIMOHAIBHBIX YHCE B COOTBETCTBUH C IIPABUIIAMY;
OILICHMBATh 3HAYEHHUE KBAJAPATHOTO KOPHS U3 MOJIOKUTEIBHOTO LEJIOT0 YHCIIa;
pacrno3HaBaTh pallMOHalIbHbIE U HPPALlMOHAIIbHBIC YNCIIA;
® CpaBHMBATh YHUCIIA.
B noBceiHEeBHOM KU3HU U IPU U3YYEHUH IPYTUX MIPEIMETOB:
® OIICHMBATh PE3Y/IbTATHI BEIYMCICHUN IPU PEILICHUH MPAKTUYECKUX 3a/a4;
® BBINOJHATH CPABHEHUE YNCEN B PEATIbHBIX CUTYaLMSIX;
® COCTAaBJIATH YMCJIOBBIE BBHIPAXKEHUS MPU PELICHUH MPAaKTUYECKUX 3aJa4 U 3aJa4d U3 IpYyrux
y4eOHBIX MPEIMETOB.
ToxknecTBeHHbIE IPeOOPaA30BAHUA
® BBHITNIOJIHATh HECJIOXHBIE MpeoOpa3oBaHUs Uil BBIYUCIICHUS 3HAUEHUH UYHCJIOBBIX BBIPAXKEHMIA,
COJIEpKalllUX CTENEHU C HaTypaJbHBIM IIOKa3aTelleM, CTENEHH C IeJbIM OTPULATEIbHBIM
MoKa3arTesem;

® BBHITNOJIHATH HECJOXKHBIE MPeoOpa30oBaHMsl LENbIX BBIPAKEHHUN: PACKphIBaTh CKOOKHU, MPUBOIUTH
MoA00OHBIE ClIaraeMbIe€;
UCIO0JIb30BaTh (OPMYJIbl COKPAIIEHHOTO YMHOXEHHUsS (KBaapaT CYMMBbI, KBaJapaT pa3HOCTH,
Pa3HOCTh KBAJPATOB) ISl YIIPOIIECHHS BRIYUCICHUN 3HAYCHUH BBIPAXKECHU;
® BBLINIOJIHATh HECJOXKHBIE MpPeoO0pa3oBaHUs APOOHO-TMHEHHBIX BBIPAKEHUNW M BBIPAKEHHUI C
KBa/IPaTHBIMU KOPHSIMH.
B noBcenHeBHOM XKU3HU U IPU U3YYEHUH IPYTHX MPEIMETOB:
® [IOHMMATbH CMBICI 3aIIUCH YUCJIA B CTAH/IAPTHOM BUJIE;
e OnepupoBaTh Ha 6A30BOM YPOBHE MOHSATUEM «CTaHAAPTHASI 3aIIHCh YUCIIaY.
YpaBHeHNs1 M HEPABEHCTBA
e OomnepupoBaTh Ha 0Aa30BOM YpPOBHE IMOHSATUSMHU: PABEHCTBO, YUCIIOBOE PABEHCTBO, YpaBHEHHUE,
KOpPEHb YpPaBHEHHUS, pEUICHHE ypaBHEHUS, UYMCIOBOE HEPaBEHCTBO, HEPABEHCTBO, pEIlCHHE
HEpaBEHCTBA;
® IPOBEPSATH CIPABEUIMBOCTh YHUCIOBBIX PABEHCTB U HEPABEHCTB;
® pelaTh JIMHEHHbIE HEPABEHCTBA U HECTIOKHBIE HEPABEHCTBA, CBOAAIIUECS K JINHEHHBIM;
® pelaTh CUCTEMbI HECIOKHBIX TUHEHHBIX YPaBHEHUI, HEPABEHCTB;
® TIPOBEPSTH, SIBJIAETCS JIU JAHHOE YUCIIO PEIICHHEM ypaBHEHUS (HEpPAaBEHCTBA);
e pelaTh KBaJpaTHbIC ypaBHEHUs 10 (hopMylie KOpHEW KBaJIpaTHOTO ypaBHEHUS;
e 1300paxkaTh pelICHUS HEPABEHCTB U UX CUCTEM Ha YUCIIOBOM MPSAMOIil.
B nmoBceaHeBHOM XU3HU U MIPU U3YYEHUH IPYTUX TIPEIMETOB:
® COCTaBJIATh W pEIIATh JMHEHHBbIE YpaBHEHUS NpPHU PEHICHUH 3a]ad, BO3HHUKAIOLIUX B IPYTUX
y4eOHBIX MpeAMETax.
DyHKUUH
® HAXOJWUThH 3HAUEHUE (PYHKIIUHU MO 33JaHHOMY 3HAYEHUIO apTyMEHTa;
® HAXOJWUTh 3HAUEHHUE APTYMEHTA IO 33JAHHOMY 3HAYCHUIO (DYHKIIUU B HECTIOKHBIX CUTYAIUX;
® OMpeAeNATh MNOJOKEHHE TOUKH 0 €€ KOOpAUHATaM, KOOPIAUHATHI TOUKHU IO €€ MOJI0KEHHUIO Ha
KOOPAMHATHOU MJIOCKOCTH;



no rpaduKy HAXOAUTh O0OJacTh ONpEICTCHHS, MHOXXECTBO 3HAYCHUH, HYIH (QYHKIHH,
MPOMEKYTKA 3HAKOIOCTOSHCTBA, MPOMEXKYTKM BO3pacTaHWs M YObIBaHHs, HauOoJblIee W
HaMMEHbIIee 3HaYCHUs (PYHKIIIH;

CTPOMTH TpaPUK TUHEHHOU PYHKINY;

NPOBEPATh, SBIAETCS U JaHHBIM rpaduk rpadukoM 3amaHHOM (QyHKUMH (IMHEHHOMH,
KBaJIpaTUYHOM, 00paTHON MPOMOPLIUOHAIBHOCTH);

OTIpeNeNATh NPUOIKEHHBIE 3HAYCHHUS KOOPAWHAT TOYKH IepecedeHus rpagukoB GyHKITHI;

OTepHpOBaTh Ha 0a30BOM ypPOBHE TMOHSATHSIMHU: TIOCIEIOBATEIHLHOCTh, apHU(METHIECKas
MPOTpecCHsi, TEOMETPUIECKAst IPOTPECCHUS;

pemaTh 3aJa4d Ha TPOTPECCUH, B KOTOPBHIX OTBET MOXKET OBITH MOJYYEeH HEMOCPECTBEHHBIM
oAC4YETOM 0€3 MpuMeHeHus PopMyIL.

B noBceHEBHOM KU3HU U IIPH U3YYEHUH JPYTUX PEIMETOB:

HCIO0JIb30BaTh I'paUKHU peabHBIX MPOLIECCOB M 3aBUCUMOCTEN I ONpEIeNIeHUs] UX CBONCTB
(HanOonbllue W HAUMEHbIIHME 3HAUEHUs, NPOMEXKYTKH BO3pacTaHUs U yObIBaHMs, 00JIacTH
MOJIOKUTETBHBIX U OTPULIATENbHBIX 3HAUEHUH U T.11.);

UCII0JIb30BAaTh CBOMCTBA JIMHEWHOW (QYHKUMH U ee TrpaduK Npu pelIeHuu 3ajad U3 JAPYrux
Y4E€OHBIX MPEIMETOB.

CraTucTuKka u TEOpUA BQPOHTHOCTEﬁ

MMETh MPEICTAaBICHUE O CTATUCTUYECKUX XapaKTEPUCTHKAX, BEPOSITHOCTH CIIy4aifHOTO COOBITHS,
KOMOMHATOPHBIX 3a/1a4ax;

pemarh npocTeiiinre KOMOMHATOPHBIE 3a/1a4l METOI0M MPSIMOTO M OpraHM30BaHHOTO Iepedopa;

MIPE/ICTaBIATh IaHHbIE B BUJE TaONUL, AUarpaMm, rpaduKoB;

YUTaTh WH(OPMALINIO, TPEJICTABICHHYIO B BUE TaOIUIIbI, AUATPaMMBbl, rpaduKa;

OTIPEJIeNIATh OCHOBHBIE CTATUCTUYECKUE XapaKTEPUCTUKU YHCIOBBIX HAOOPOB;

OLIEHUBATh BEPOATHOCTh COOBITHS B MMPOCTEHIINX CITydasiX;

UMETb MIPEJCTABICHUE O POJIM 3aKOHA OOJIBIINX YHUCENl B MACCOBBIX SBJICHHSIX.

B noBceaHeBHOM )XU3HU U MTPU U3YUEHUH IPYTUX IPEIMETOB:

OILICHUBATh KOJIMYECTBO BO3MOXHBIX BAPUAHTOB METOJIOM Iepedopa;

MMETh IPEJCTABICHUE O POJIH MPAKTUYECKH TOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITHIA;

CpaBHHMBAaTh OCHOBHbIE CTATHCTUYECKUE XapAKTEPUCTUKH, MTOJyYEHHBIE B MPOIIECCE PeIIeHuUs
MIPUKJIAIHOM 3a/1a4M, U3YyUECHUS PEAIbHOTO SIBJICHMUS,

OLCHUBATh BEPOATHOCTE PE€AJIbHBIX COOBITHH U SIBJIEHUH B HECJIOKHBIX CUTyalHsX.

TekcToBBIC 32291

pelIaTh HEeCI0XKHbIE CIOKETHBIE 33/1a4 Pa3HbIX TUIIOB Ha BCe apu(PMEeTUUYECKUE ACUCTBUS;
CTPOUTH MOJIEIIb YCIOBUS 3a7a4u (B BUIE TaOIUIIbI, CXEMbI, pUCYHKA WM YPaBHEHHUS), B KOTOPOi
JTaHbI 3HAYEHUSI IBYX U3 TPEX B3aMMOCBS3aHHBIX BEIMUNH, C LIEJIbI0 MIOMCKA PELICHUS 3a1a4u;

OCYIICCTBJIATD CII0CO0 MOMCKA peUICHUA 3aa491, B KOTOPOM PACCYKIACHUEC CTPOUTCA OT YCIIOBUA
K Tpe6OBaHI/IIO HJIHN OT Tpe60BaHI/I$I K YCJIIOBUIO;

COCTAaBJIATD IIJIaH PCIICHUA 3a1a4U;

BBIACIIATDH 3TAllbl PCIHICHUA 3a/1a4;

HHTCPHIPCTUPOBATD BBIYUCIUTCIIBHBIC PE3YIIbTAThI B 3a1da4€, UCCIICAOBATH IMOJIYUYCHHOC PCIICHHUC
3aJa4u,

3HATb pa3IM4nue CKOpOCTeﬁ 00BEKTa B CTOSTUEH BOAC, IPOTUB TCUYCHUSA U 110 TCUCHUIO PCKHU;

peuiaTth 3aJa4u Ha HAXOKJACHUC YaCTU YHCJIa U YUCJIA 110 €ro 4acCTu;

peuiaTth 3aAavu pa3HbIX TUIIOB (Ha pa60Ty, Ha IIOKYIIKH, Ha I[BI/I)KCHI/IG), CBA3BIBAOIINUX TPHU
BCJIMYUHBI, BBIACIATH 9TU BEJIIMYUHBI U OTHOICHUSA MCKAY HUMU,

HaxoJuThb IPOLCHT OT 4YHUCJIa, YUCJIO IO IMPOUECHTY OT HCTO, HAXOAUTH MPOLUCHTHOC CHUKCHUC
HJIN TIPOLUCHTHOC MOBBIMICHUC BECIIMYNHBI;

peuiaTh HECJIOKHBIC JIOTUYCCKUC 3a/la4u MCTOIOM paccymz[eHHﬁ.

B noBceHeBHOI KU3HU U IIpH U3YYCHHUU APYTIUX MPECAMCTOB:



® BBIJBUIATh TUIIOTE3bl O BO3MOXKHBIX MPEAEIbHBIX 3HAYEHUSIX HCKOMBIX B 3a/lay€ BEJIUYUH
(menatb NPUKUIKY).
I'eomerpuueckue purypsi
e OrnepupoBaTh Ha 0A30BOM ypOBHE MOHATHIMU T€OMETPUUYECKHUX (PUTYD;
® U3BJEKaTh MH(OPMAIMIO O TEOMETPUUECKUX (PUTypax, MPEACTABICHHYIO HA YepTekax B SBHOM
BUJIE;
® [IPUMEHSTH AJISl PEIICHUS 33/1a4 TeOMeTprudecKue (PakThl, €CIIM YCIOBUS X NPUMEHEHMSI 3aaHbI
B SIBHOM (hopme;
e pelaTh 3aJauu Ha HaX0KJEHHE FEOMETPUUECKUX BEJIMYMH 110 00pa3liaM UM aJropuTMam.
B noBceaHeBHOM )KU3HU U IIPU U3YUYEHUHU JPYTUX IPEIMETOB:
® 1CI0JIb30BATh CBOMCTBA T€OMETPUUYECKUX (PUIYp JUIsl pELICHUS TUIIOBBIX 3a/1a4, BOZHUKAIOLIUX B
CUTYalMsIX TIOBCEHEBHON KU3HU, 331a4 IPAKTUYECKOTO COJIEPKaHUsI.
OTHowmIEeHus
e OmIepHUpoBaTh Ha 0a30BOM YpPOBHE MOHSTHSIMH: PAaBEHCTBO (UIYp, paBHbIE (PUTYpBI, PABEHCTBO
TPEYrOJIbHUKOB, MapajUIeIbHOCTh NPSMBIX, NEPHEHAUKYISIPHOCTh MNPSAMBIX, YIJbl MEXIY
MPSIMBIMU, IEPIIEHUKYJISP, HAKJIOHHAS, TPOEKIIHSL.
B noBceHEeBHOM KU3HU U IPU U3YYEHUH JIPYTUX MIPEIMETOB:
® JCIOJIb30BaTh OTHOILIECHUS JJISl pELICHUS IPOCTENIINX 3a/1a4, BOSHUKAIOUINX B PeaIbHON )KU3HU.
N3mepenus u BbIuncIeHUS
® BBITNIOJIHATH U3MEPEHHE JUIMH, PACCTOSIHUI, BETMYMH YIJIOB, C TOMOIIbIO HHCTPYMEHTOB IS
W3MEPEHUN JJIMH U YTJIO0B;
® [IPUMEHATH (POPMYIBI IEPUMETPA, IUIOWAAN U 00bEMA, TUIOIIA N MOBEPXHOCTH OTIEIbHBIX
MHOTOTPaHHUKOB IPU BBIUMCIEHUSIX, KOTJ]a BCE JaHHbIE UMEIOTCS B YCIIOBUU;
e puUMeHATHh Teopemy [Iudaropa, 6a30Bble TPUTOHOMETPUYECKHUE COOTHOIICHHUS U1 BBIUMCICHUS
JUTMH, PACCTOSIHUM, MIIOMIAICH B MPOCTEUIINX CITydasX.
B noBceHeBHOI KU3HU U IIPH U3YYEHHUH JPYTUX MPEIMETOB!
® BBHIUUCIIATh PACCTOSIHUSA HAa MECTHOCTH B CTaHAAPTHBIX CUTYalMsAX, IUIOIAAM B MPOCTEHIIMX
cllydasiX, IpUMEHSATh (GOpMYIIbl B IPOCTEHIINX CUTYalUSIX B IOBCEAHEBHOM KHU3HHU.
I'eomeTpuyeckme nmocTpoeHust
e 1300pakaTh THUIMOBBIC TUIOCKHE (DUTYphI W (PUTYpHl B MPOCTPAHCTBE OT PYKH M C IOMOIIBIO
UHCTPYMEHTOB.
B noBceHeBHOI KU3HU U IIPU U3YYEHHUH JPYTrUX MPEIMETOB!
® BBINOJIHATH IPOCTENIINE NOCTPOCHUS HA MECTHOCTH, HEOOXOJUMBbIE B PEaIbHOM JKU3HU.
I'eomeTpuueckne npeodpa3zoBaHus
® CTpOUTH GUTYPY, CAMMETPUUYHYIO JaHHOU (PUrype OTHOCHUTENILHO OCH U TOUKH.
B noBcenHeBHOM U3HU U IPU U3YUEHUU APYIUX MPEAMETOB:
® pPacroO3HaBaTh JIBUKEHHUE OOBEKTOB B OKPYXAIOIIEM MUPE;
® pacro3HaBaTh CUMMETPUYHbIE (PUTYPBI B OKPYKAIOLIEM MUDE.
BexTopsl M KOOPAMHATHI HA IVIOCKOCTH
® OIEepUpPOBaTH Ha 0A30BOM YPOBHE MOHATUSAMH BEKTOp, CyMMa BEKTOPOB, IPOU3BEAECHUE BEKTOpA
Ha YUCII0, KOOPAWHATHI Ha MJIOCKOCTH;
e omnpeneniaTh NpUOIMKEHHO KOOPAMHATHI TOUKU O €€ U300pakeHUI0 Ha KOOPIUHATHON
IJIOCKOCTH.
B noBceiHEBHOM JKU3HU U IIPU U3YYEHUH JAPYTUX MPEIMETOB!
® UCIOJIb30BATh BEKTOPBI JJIsl PELIEHUS MPOCTEMINMX 3aJad Ha OIpPENEICHHE CKOPOCTH
OTHOCHUTEINIBHOTO JIBHKEHUSI.
Hcropus MmaTeMaTuKHU
® ONMCHIBATH OTACIBHBIE BBINAIOLIUECS PE3YJIbTaThl, MOJIYYEHHBIE B XOJE PA3BUTHS MaTEMaTHKU
KaK HayKH;
® 3HATH NPUMEPHl MATEMATHYECKUX OTKPBITUH M MX aBTOPOB, B CBSI3U C OTEUECTBEHHOW U
BCEMUPHOU UCTOPUEH;



® [JOHMMaTh pOJIb MAaTEMATUKU B pa3Butuu Poccum.
Mertoabl MaTeMaTHKH
e BHIOMpATH MOAXOJSIINN W3YUYECHHBIH METOJ JUIsl PEUICHUH M3YYEHHBIX THUIIOB MaTeMaTHYECKUX
3a/1ay;
® IIPUBOJUTH IIPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B OKPYXKAIOLIEH JCHCTBUTEIBHOCTH U
IIPOU3BEACHUSIX UCKYCCTBA.
BbIyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCS B 7-9 Kjaccax s oOecriedeHHs BO3MOXKHOCTHU
YCIELIHOTO IPOAOJIKEHNs 00pa3oBaHus Ha 6a30BOM U YIIIyOJIEHHOM YPOBHSIX
DJIeMeHTbI TeOPMHU MHOKECTB H MaTeMATHYeCKOM JTOTUKH
® OIEpUPOBATH MOHATUSMH: OIPEAEICHHE, TEOpEeMa, aKCUOMa, MHOXKECTBO, XapaKTEPUCTUKU
MHO>KECTBA, JJIEMEHT MHOXKECTBa, IIyCTO€, KOHEYHOE U OECKOHEYHOE MHOXECTBO,
MIOJAMHOKECTBO, PUHAJIEAKHOCTh, BKJIOUEHHUE, PABEHCTBO MHOKECTB;
n300pakaTh MHOKECTBA U OTHOIIIEHUE MHOYKECTB C IIOMOIIBI0 KPYyroB Ditiepa;
OTPEENATh NPUHAJIEKHOCTh AJIEMEHTAa MHOXKECTBY, 00bEIMHEHUIO U IIEPECEUECHUI0 MHOMKECTB;
3aJ1aBaTh MHOKECTBO C MOMOIIIbIO MEPEUNUCIICHHS IIEMEHTOB, CIIOBECHOT'O OMHUCAHUS;
ONEepUpPOBATh MOHSTUSIMU: BBICKAa3bIBAHWE, UICTUHHOCTh M JIO)KHOCTh BBICKa3bIBaHUS, OTPHUIIAHUE
BBICKa3bIBAHUM, ONEpAllMM HaJ BbICKA3bIBAHUSMHU: M, WIH, HE, YCIOBHbBIC BBICKA3bIBAaHUS
(MMIUTMKALINN);
® CTPOUTH BBICKA3bIBAHUS, OTPHUIIAHHS BHICKA3bIBAHUH.
B noBceiHEeBHOM KU3HU U IPU U3YYEHUH IPYTUX MPEIMETOB:
® CTPOUTH LIETIOUYKH YMO3AKIIOUEHUI Ha OCHOBE HCIIOIb30BaHUS IPABUII JIOTUKU;
® UCIO0JIb30BAaTh MHOJKECTBA, ONEpPALMd C MHOXXECTBaMHU, MX TIpauueckoe MpeAcTaBlIeHUE IS
OTIMCAHUS PeaNIbHBIX IPOLIECCOB U SBICHUIA.
Yucaa
® OIEpPHUPOBATH MNOHATHSAMM: MHOXKECTBO HATyPaJbHBIX YHCE], MHOXKECTBO ILEJBbIX YHCEN,
MHO>KECTBO PAallMOHAJIBHBIX YUCEN, NPPALUOHAIBHOE YNCIIO, KBaJPaTHBIA KOPEHb, MHOKECTBO
JNCUCTBUTENBHBIX  YHUCEN, TIEOMETPUYECKas  MHTEpPIpETalns  HATypalbHbIX,  LICIBIX,
PalMOHAJIbHBIX, ICHCTBUTEIBHBIX YHCEI;
® [IOHUMATh U OOBSACHATH CMBICI O3ULIMOHHOM 3alllCH HATYPAJIbHOTO YKCIIa,
® BBINOJHATH BBIYUCICHHA, B TOM 4YHCIE C HCHOJB30BAHMEM IPUEMOB PALMOHAIBHBIX
BBIYHCIICHHUM;
® BBINOJHATh OKPYIJVIEHNE PALIMOHAIBHBIX YHCET C 3aJaHHOW TOYHOCTBIO;
® CpaBHMBATh pPalIOHAIbHBIC U NPPALMOHAIIBHBIEC YHCIIA,
® [IPE/CTAaBIIATH PALMOHAIBHOE YKMCIIO B BUJIE IECATUYHOMN IpOOH
® YNOpsAA0YMBATH YHUCIIA, 3AIIMCAaHHBIE B BUJIE OOBIKHOBEHHOW U JIECSITUYHOM IpoOH;
e naxonuth HO/[ u HOK uucen u ucnosib30BaTh UX MpU PELICHUM 3a]1a4.
B noBceqHEeBHOM KU3HU U ITPU U3YYECHHUH IPYTHX IPEIMETOB:
® IPUMEHATH MpaBUia MPUOIMKEHHBIX BBIYMCICHUN NPU pPEIIEHUHM MPAKTUYECKUX 3a/1ad U
peleHnH 3a1a4 APYrux y4eOHbIX IPEIMETOB;
® BBHIIIOJIHATh CPABHEHME PE3YJIbTATOB BBIUMCICHUH IIPU PELIEHUM IPAKTUYECKHUX 3ajad, B TOM
qucie NPUOIMKEHHbBIX BBIUMCIICHHIH;
® COCTaBJIATH U OLICHMBATh YMCIIOBBIE BBIPAXKECHMS NIPU PEILICHUN MPAKTUYECKUX 3aa4 U 3a7ad U3
JPYruX y4eOHbIX NPEAMETOB;
® 3aIMCHIBaTh U OKPYIJIATH YHMCIOBBIE 3HAUECHUs PEAIBbHBIX BEIMYUH C MCIOJIb30BAHUEM DPA3HBIX
CHUCTEM U3MEPEHUSI.
ToxnecrBeHHBbIC TPe0Opa3oBaHUA
® ONIEpPUPOBATH TIOHATHUSAMHU CTENEHH C HATypaJbHBIM II0KAa3aTEJIEM, CTENEHU C IEJIbIM
OTPULATENBHBIM IT0Ka3aTEIEM;
® BBINOJIHATH MPE0OpPa30BaHU LIEbIX BBIPAKEHUN: JEUCTBUS C OJHOUICHAMU (CII0XKEHHUE,
BbIUUTaHHE, YMHOXEHHUE), JIEUCTBUS C MHOTOWIEHAMH (CIIOKEHUE, BHIYUTAaHUE, YMHOXKECHHE);

¢ BLIIIOJIHATE PA3JIOKCHUEC MHOTOYWICHOB HA MHOXKUTCIIN OJJHUM U3 CIIOCOOOB: BEIHECEHHE 3a
CKO6Ky, TpylnmnmpoBKa, UCIIOJIbE30BAHUC (I)OpMy.II COKpAaICHHOI'0 YMHOXKCHUA,

® BBIJCIIATH KBaApaT CYMMbBI U Pa3HOCTHU OJHOYJICHOB,

pacKiIaAbIBaTb Ha MHOKUTCIIN KBaI[paTHBIﬁ TpéXLI.HCH;



® BBHINOJHATH MPeoOpa30BaHUsl BBIPAKEHUH, COJEPKAIIUX CTEIEHH C LENbIMH OTPHUIATEIbHBIMU
MOKa3aTeNsIMH, IEPEXOTUTh OT 3allUCH B BUJE CTEIIEHH C IEJIBIM OTPUIATEIbHBIM MIOKa3aTeIeM
K 3aI¥CH B BHJIE ApoOu;
® BBHINOJIHATH MpeoOpa3oBaHus APOOHO-PALMOHAIBHBIX BBIPAKEHUN: COKpamieHue AapoOeid,
NpUBEACHUE anredpandyeckux Apodei K o0lieMy 3HaMEHATEeNl0, CII0KEHHE, YMHOXKEHHUE,
neneHne anreOpandeckux ApoOell, Bo3BeaeHHE anreOpandyecKon IpoOW B HATYpalIbHYIO H
LENTYIO OTPULIATENIFHYIO CTETICHb;
® BBINOJIHATH TPEOOPA30BAHNUS BBIPAKEHHH, COACPIKAIINX KBAIPATHBIE KOPHHU;
® BBIJICJATH KBAJIPaT CyMMbI WJIM PA3HOCTH JBYWICHA B BBIPAXKCHUSX, COJACPKAIIMX KBaJpPaTHBIC
KOPHU;
® BBITIOJIHATH MPE0OPa30BAaHUS BEIPAKECHUH, COIEPIKAIINAX MOIYJIb.
B noBceHeBHOI KU3HU M IPU U3YyYE€HUH JIPYTHX TPEJAMETOB:
® BBINOJIHATH MPEOOPA30BAHUS M ISHCTBHUS C YMCIAMH, 3aITICAHHBIMU B CTaH/IapPTHOM BHUJIC;
® BBINOJHATH MPEOOPA30BAHUS ANTeOPAMUECKIX BBIPAKEHUH IPU PEIICHNH 33/1a4 IPYTUX yI4eOHBIX
MPEIMETOB.
YpaBHeHUsI U HEPABEHCTBA
® OIIEPHPOBATH NMOHATUSMHU: YpaBHEHUE, HEPABEHCTBO, KOPEHb YPaBHEHUS, PEeIICHIE HEPABEHCTRA,
pPaBHOCWIIBHBIE ypaBHEHHWs, OOJNACTh ONpEICICHUS YypaBHEHHS (HEPaBEHCTBA, CHCTEMBI
YpaBHEHHIA WM HEPABEHCTB);
e pemiath JIMHEHHBIE YpPaBHEHWS W YPaBHEHHWS, CBOAWMBIE K JIMHEHWHBIM C TOMOIIBIO
TOXKIECTBEHHBIX MTPe0Opa30BaHNUM;
e pemath KBaJpaTHbIC YpaBHEHHWS W YypPaBHEHWsS, CBOJMMBIE K KBAJIpaTHBIM C MOMOIIBIO
TOX/ICCTBEHHBIX IIPEOOPa30BaHMIA;
pemats IpoOHO-TNHEHHBIE YpaBHEHNUS;
pemIaTe IpocTeHIre HppallMOHATIbHbBIC YPAaBHEHNUS;
pelaTh ypaBHEHHS BHIa X '=a.
penate ypaBHEHHUS CIIOCOOOM Pa3I0oKeHHUs] HAa MHOXKUTEITN 1 3aMEHBI IEPEMEHHO;
UCTIOJIB30BATh METOJ MHTEPBAJIOB JUIS PEIICHHS IIEbIX U APOOHO-PALMOHAIBHBIX HEPABEHCTB;
peniaTh JMHEHHbIC ypaBHEHHS U HEPABEHCTBA C ITapaMeTpaMu;
pelIaTh HeCIOKHBIE KBAJ[paTHBIE YPAaBHEHHUS C TApaMETPOM;
® pemaTh HECI0)KHBIE CUCTEMBI IMHEWHBIX YPaBHEHHUH C TapaMeTpaMu;
® pemarh HECIOXKHBIC YPAaBHEHHUS B LIEJIBIX YHCIIAX.
e pemaTh HECIOXKHBIC KBaIPAaTHbIC YPABHEHHS C TApaMETPOM;
® pemaTh HECI0)KHBIE CUCTEMBI IMHEWHBIX YPaBHEHHUH C TapaMeTpaMu;
® pemarh HECIOXKHBIC YPAaBHEHHUS B LIEJIBIX YHCIIAX.
B noBceaneBHOM KM3HU U ITPU U3YYEHUU APYTUX NPEAMETOB:
® COCTaBJIATH M pellarh JIMHEWHBbIC W KBaJpaTHbIC YPAaBHEHHUS, YPaBHEHUS, K HUM CBOJIIUECS,
CHCTeMbl JIMHEWHBIX YpPaBHEHWH, HEPaBEHCTB IpPH pEIICHHM 3aaad JApPYruxX y4eOHbBIX
PEMETOB;
® BBINOJHATH OICHKY IIPABIONOJNOOHS PpE3yJIbTaToOB, IMOJYYaeMbIX HPU PEHICHUH JHMHEHHBIX H
KBaJ[paTHBIX YPaBHEHHW W CHUCTEM JIMHEHHBIX YpaBHEHHWH W HEPaBEHCTB IPU PEIICHHH 3a1ad
JPYruX y4eOHBIX NPEAMETOB;
e BHIOMpPATh COOTBETCTBYIOIME YPABHEHUS, HEPABEHCTBA WJIM HX CHCTEMBbl JJS COCTaBJICHHUS
MaTeMaTH4eCKON MOJEIH 3aJaHHOM pealbHON CUTYyalluy WU MPUKIAJHOM 3a/1a4H;
® yMeTh MHTEPIPETUPOBATh MOJYUYEHHBIH NpPU pEIIeHUH ypaBHEHMs, HEPABEHCTBA MM CHUCTEMBI
pe3yabTaT B KOHTEKCTE 3a/JaHHOM peanbHOM CUTyallMM WM MPUKIaTHON 3a1a4H.
DyHKUUH
® ONEpPUPOBATH MOHATHAMHU: (DYHKIMOHAIbHAS 3aBUCHUMOCTb, (QYHKIUSA, Trpaduk QYHKIUH,
cnocoObl 3a7aHusl (PYHKIMM, apTyMEHT M 3HadeHHe (YHKIUH, 001acTh ONpeneseHUs U

MHOKECTBO 3HAYeHMH (DYHKIMM, HYIH (QYHKIUH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA,
MOHOTOHHOCTbh (DYHKIIMH, YETHOCTH/HEUETHOCTD (DYHKIINH;



® CTPOUTH TpaduKH JMHEHHOH, KBaApaTUYHOW (GYHKUUH, OOpaTHON NPOMOPLUOHATIHHOCTH.

e COCTaBJIATh YPAaBHEHMS IIPSIMOM 10 3aJaHHBIM YCJIIOBUAM: IIPOXOAIIECH Yepes3 IBE TOUKHU C
3aIaHHBIMH KOOpAMHATaMU, IPOXOJAIIEH Yepe3 JAHHYIO TOUKY U NIapaJlIeIbHOM JaHHOU MPSMOM;

e yccnenoBaTh QyHKIHIO 1O €€ rpaduky;

® HAXOJUTh MHOXXECTBO 3HAUCHWH, HYIH, MPOMEKYTKH 3HAKOIIOCTOSHCTBA, MOHOTOHHOCTH
KBaJ[paTHIHON (pyHKINU;
® OIIEPHPOBATH MOHATUSAMHE: TIOCIEOBATEIBHOCTD, apu(METHYECKAst TIPOTPECCHUS], TEOMETPHUYECKAsT
MIPOTPECCHUS;
® pemarh 33Ja9d Ha apu(hMETHIECKYI0 U TEOMETPHUECKYIO IPOTPECCHIO.
B moBceiHEBHOM KH3HU U TTPH U3YICHUU JPYTUX TPEIMETOB:
® JUDTIOCTPUPOBATh C TIOMOIIBI0 Tpaduka peambHYyl 3aBHCHMOCTh WM TpOIecC M0 HX
XapaKTePUCTUKAM;
® JCIIOJIB30BaTh CBOMCTBA M TpapuK KBAJPATUYHOW (YHKIMHU TMPH PEHICHHH 33/a4 U3 JPYTUX
y4eOHBIX MPEIMETOB.
TexcroBble 3a1aun
® pemath MPOCTHIE U CIIOKHBIC 33a4H Pa3HBIX THUIIOB, a TAKXKE 3a/1a4W TOBBIIICHHON TPYIHOCTH;
WCTIOJIh30BaTh pa3HbIe KPATKHE 3aIMCH KaK MOJEIN TEKCTOB CIOXHBIX 3a/a4 JUIsl TIOCTPOSHHS
MTOVICKOBOM CXEMBI U PEIICHHUS 3a7ay;
pa3nuyaTth MOJENb TEKCTa M MOJIENIb PENICHUs 3a]aud, KOHCTPYHPOBATh K OJHON MOJENH PElICHHUS
HECJIOKHOMU 3aJ1aui pa3Hble MOJETHN TEKCTa 3a/1auH;
3HaTh U MPUMEHATH 00a crocoba moucka pemnieHus 3a1a4d (0T TpeOOBaHUS K YCIOBHIO M OT YCIOBHS K
TpeOOBaHUIO);
® MOJIETTMPOBATh PACCYXACHUS MPU MOUCKE PELICHUs 3aa4 C IOMOIIBIO I'pad-CcXeMbl;
® BBIIETIATH 3TAlbl PEIICHUS 33]a4l U COJePKAaHUE KaXKI0T0 3Tara;
® yMETbh BHIOMPATh ONTUMAJIBHBIA METOJ PEILIEHUS 33a4i M OCO3HaBaTh BHIOOP METOA,
paccMaTrpuBaTh pa3’IMyHbIe METO/Ibl, HAXOAUTH Pa3HbIE PEIICHUs 3aJa4, €CIIM BO3MOXKHO;
® aHAJIM3UPOBATH 3aTPYIHEHUS MPU PELICHUU 33/1a4;
® BBLITIOJIHATH Pa3InYHbIE IPe0Opa30BaHuUs MPEUIOKEHHOM 3aauu, KOHCTPYUPOBATh HOBBIE 3a/1a4H
W3 JIJaHHOM, B TOM 4Hclie OOpaTHEIE;
® UHTEPIPETUPOBATH BHIYMCIUTENbHbBIC PE3YIbTAThl B 33/1a4e, UCCIEN0BATh MOMyYEHHOE PElleHUe
3a/1a4u;
® AaHAIM3UPOBATh BCEBO3MOXKHBIE CHUTYallMM B3aMMHOIO PpACIOJIOKEHUS JBYX OOBEKTOB U
W3MEHEHHE MX XapaKTEePUCTUK IPH COBMECTHOM JIBXKEHHH (CKOPOCTb, BPEMsl, PAaCCTOSHUE)
MIpU PELISHUH 3aJ]ad Ha JIBIKEHHE JBYX OOBEKTOB Kak B OJHOM, TaK U B MPOTHUBOMOJIOKHBIX
HaIpaBJICHUSAX;
® UCCIIEIOBAaTh BCEBO3MOXKHBIE CHUTyalldd TIpU pEIIeHWH 3aJad Ha JBIDKEHHUE 10 peKe,
paccMaTpuBaTh pa3Hble CUCTEMBI OTCUETA;
e pelaTh pa3HOOOpa3HbIC 33a/]aUl «HA YacTHy,
e pemaTh M OOOCHOBBIBATH CBO€ peIIEHHE 3a/1ad (BBLACTSATh MAaTeMaTHYEeCKYI0 OCHOBY) Ha
HaX0XJICHHUE YacTH YKCIIa U YKCIIa M0 €r0 YacTH Ha OCHOBE KOHKPETHOTO CMBICIA IPOOH;
® 0CO3HaBaTh M OOBSACHATH UACHTUYHOCTD 33/1a4 PA3HBIX THIOB, CBSI3BIBAIOIINX TPH BEIUYUHBI (HA
paboTy, Ha MOKYMKHU, HAa JBUKEHHE). BBIICISITH ST BEJIMYMHBI U OTHOIICHHUS MEXKIY HUMH,
MPUMEHSTH UX MPU PEUICHUH 3a/1a4, KOHCTPYHPOBATh COOCTBEHHBIE 3a7]a4 YKa3aHHBIX THIIOB;



BIIICTh OCHOBHBIMH METOJAMH PEIICHUS 33/1a4 Ha CMECH, CIIIaBbl, KOHIICHTPAIIHH;

pemarh 3a7a4u Ha MPOIEHTHI, B TOM YHCIIE, CIOKHBIC MPOIEHTH ¢ 000CHOBAHUEM, UCTIOIb3YS
pa3HbIE CIIOCOOBI;

® peliaTh JIOTHYECKUE 33/1a4M Pa3HBIMU CIIOcO0aMu, B TOM YHUCIE, C JABYMsI OJOKaMH U C TpeMs

0JI0KaMH JAaHHBIX C IIOMOIIBIO TaOIHII;

e pemiaTh 33J1a4M 110 KOMOMHATOPHUKE M TEOPHHU BEPOSITHOCTEH HAa OCHOBE HCITOJIb30BAHHMS

W3YYCHHBIX METOJ/IOB U 00OCHOBBIBATH PEIICHICE;

® pelaTh HECIIOKHBIC 33/Ia4H 110 MATEMATHICCKOW CTaTUCTHKE;

OBJIAJICTh ~ OCHOBHBIMH  METOJAMH  PCHICHUS  CIOKETHBIX  3aJa4:  apu(METUUCCKHIA,
anreOpanveckuii, mepedop BapuaHTOB, TCOMETPUUYCCKUH, rpadUUeCKuii, IPUMEHSTh UX B HOBBIX
10 CPABHEHUIO C U3yYECHHBIMH CUTYAITUSX.

B moBceTHeBHOM KU3HU U TIPU U3YUEHUH IPYTHX MTPEIMETOB:

® BBIJICTIATh TPU PEIICHWM 3a7ad XapaKTePUCTHKH pacCMaTpUBaeMOW B 3ajlaue CHUTYAIlWH,
OTIIMYHBIE OT pEAThHBIX (T€, OT KOTOPHIX aOCTParupoOBAIUCH), KOHCTPYUPOBATh HOBBIC
CUTYAITUH C YIETOM ITUX XapaKTEPUCTHK, B YACTHOCTH, ITPH PEIICHUH 3a/1a4 Ha KOHIICHTPAIIHH,
VYUTHIBAThH TUIOTHOCTH BEIIECTBA;

® pelath U KOHCTPYHPOBATH 33J]a4i Ha OCHOBE PACCMOTPECHHS PEATbHBIX CUTYAIlU, B KOTOPHIX HE
TpeOyeTCs TOYHBIN BBIYUCIIUTEIIBHBIN Pe3yIIbTaT;

e pelmaTh 3a7a9d Ha JIBIKCHHE 10 peKe, pacCMaTPHBasl pa3HbIC CHCTEMBI OTCUETA.

CraTuCTHKA M TEOpUS BepPOsITHOCTEH

® ONEPUPOBATH MOHATHSMM: CTOJIOYATHIE M KPYroBbIE JHarpamMMmbl, TaONMIIbl JAaHHBIX, CpEIHEE
apudmernyeckoe, MeIuaHa, HanOoJIbIIee U HAaMEHbIlIee 3HaYeHHs BHIOOPKH, pa3Max BbIOOPKH,
JCTIEPCHUS ¥ CTaHJIapTHOE OTKJIOHEHUE, cllydaiiHasi N3MEHYUBOCTb;

® U3BJIEKaTh HH(POPMAIIKIO, TPEACTABICHHYIO B TA0IHUIAX, HA AUarpaMMax, rpadukax;

® COCTaBIIAThH TaOJIUIIBI, CTPOUTH JUArpamMMbl U rpaKu Ha OCHOBE JaHHbIX;

® ONEpUPOBATH MOHATUAMU: (HAKTOpHUAT 4YHUCIA, TEPECTAHOBKHM U COYETAHUS, TPEYrOJbHUK
ITackans;

® IPUMEHSTH IPABUIIO MPOU3BEACHUS MIPU PEIIEHNU KOMOWHATOPHBIX 3a/a4;

® OIEpPUPOBATH TOHATHAMU: CIy4YalHBIN OIBIT, CIy4alHBIA BBIOOP, WCIBITAHUE, DJIEMEHTAPHOE
ciydaifHoe coObITHE (MCXOJ), KIaCCUYECKOe ONpeesIeHUE BEPOSTHOCTH CIIy4ailHOro COOBITHS,
oTepanuy HaJl CIIydalHBIMH COOBITHSIMU;

® IIPEJCTaBIATh UH(POPMALIMIO C TOMOIIBIO KPYTOB Diiiepa;

e pelaTh 3aJa4d Ha BHIYMCIIEHUE BEPOSITHOCTHU C MOJCYETOM KOJIMYECTBA BAPUAHTOB C MOMOIIbIO
KOMOHMHATOPHUKH.

B noBceiHEeBHOM KU3HU U IPU U3YYEHUH JAPYTUX MPEIMETOB:

® U3BJIEKAaTh, HMHTEPIPETUPOBATH M MpPeoOpazoBbIBaTh HH(MOPMAILINIO, TPEICTABICHHYIO B
Tabnuiax, Ha AMarpaMMax, rpadukax, OTpa)Karollyl0 CBOMCTBAa U XapaKTEPUCTUKU pPeaTbHBIX
MIPOLIECCOB U SIBICHUI;

® ONpENENATh CTATUCTUYECKUE XapaKTEPUCTUKU BBIOOPOK MO TabiuiiaM, AuarpaMmam, rpadukam,
BBITIOJIHATH CPAaBHEHUE B 3aBUCHMOCTH OT LI€JIH PEIICHUS 3a/1a4H;

® OIICHUBATh BEPOSITHOCTH PEAbHBIX COOBITHI U SIBJICHUU.

I'eomeTpuueckue purypsl
® OIEpPUPOBATH MOHATUIMHU F€OMETPUIECKUX HUryp;
® U3BJIEKaTh, HMHTEPIPETHUPOBATh U MPEoOPa30BbIBaTh HHPOPMALIUIO O FEOMETPUUECKUX (PUrypax,
IIPEJICTABICHHYIO HA YEPTEKAX;
® IIPUMEHATHh FeoMeTpuUecKue (GakThl Ul peleHus 3ajad, B TOM YHCIe, MPeIroIararoux
HECKOJIBKO IIIar0B PELICHMUS;
(bopMynupoBaTh B MPOCTEHIINX CIIydasiX CBOIMCTBA U MPU3HAKK (DUTYD;
JOKa3bIBaTh FT€OMETPUUECKHUE YTBEPIKICHUS;
BIAJeTh  CTaHJApTHOM  Kiaccupukanue  miuockux  ¢uryp  (TpEeyrojbHHUKOB U
YEThIPEXYTOJILHUKOB).



B noBceHeBHOM KHU3HU U IIPU U3YUEHUH JPYTUX IPEIMETOB!
® JCIIOJIb30BaTh CBOMCTBA TEOMETPUUECKUX (HUTYp Ul pelIeHHs 3a7a4d NPAaKTUYECKOTO XapaKTepa
U 33]1a4 U3 CMEXHBIX JTUCLUIUINH.
OTtHoweHunst
® ONEpPHPOBATH MOHATUSMHU: PAaBEHCTBO (UTYp, paBHbIE (UTYpBI, PAaBEHCTBO TPEYroJbHUKOB,
MapajuIeIbHOCTh  MPSAMBIX, MEPHEHAUKYISIPHOCTb MPSAMBIX, YIVIBI  MEXKIY HPSIMBIMH,
NEPIEeHIUKYIIApP, HAKJIOHHAs, NpoeKuus, noaodue ¢uryp, nmomodHsie Gurypsl, MogoOHbIE
TPEYTrOJIbHUKY;
e IpuMeEHATh Teopemy darneca U TeopeMy 0 NPONOPLUOHAIBHBIX OTPE3KaxX MpU PEIICHUH 3ajay;
® XapaKTepH30BaTh B3aUMHOE PACIOJIOKEHUE NPSIMOI U OKPYKHOCTH, ABYX OKPYKHOCTEM.
B noBceaHeBHOM )KU3HU U IIPU U3YUYEHUHU JPYTUX IPEIMETOB:
® JCIOJIb30BaTh OTHOILIEHUS JJIsl pELICHUS 331a4, BOSHUKAIOIINX B PEAJIbHOM KU3HU.
N3mepenus u BbIYncIeHUS
® ONEpUPOBATH MPEJCTABICHUSMU O JUIMHE, IUIOWAAH, O00bEME Kak BeiauunHamu. [IpuMeHsTh
teopeMy Iludaropa, Gopmynsl miomany, o0béMa NpU pPELIEHUHM MHOTOLIATOBBIX 33734, B
KOTOpBIX HE BCE JaHHbIE MPEICTaBIIEHBI SBHO, a TPeOYyIOT BBIYMCIIEHUH, ONEpUpOBaTh OoJjee
IIUPOKUM KOJIMYECTBOM (OpMYJ JJIUHBI, IJIOMAAH, O0BEMA, BBIUMCISTH XapaKTEPUCTHKU
KOMOUMHaIMii ¢uryp (OKpyXKHOCT€H M MHOTIOYrOJIbHUKOB) BBIYHCIATH PACCTOSHUSA MEXKIY
¢burypamu, NpuMEHITh TPUTOHOMETpHUYECKHe (HOPMYIbI Al BBIUKUCICHUM B 0OJiee CIIOKHBIX
Cllydasix, MPOBOJIUThH BBIUHCICHHS HA OCHOBE PaBHOBEJIMKOCTH U PABHOCOCTABIIEHHOCTH;
® IPOBOAMTH MPOCTHIE BHIYUCICHHS Ha OOBEMHBIX Teax;
¢ (hopmynupoBaTh 3314l Ha BHIYMCIEHUE JJIUH, IJIoH[aAel 1 00BEMOB U pelaTh UX.
B noBceaHeBHOM KU3HU U TPU U3YYEHUU JPYTUX TPEIMETOB:
® IPOBOJUTH BHIUMCIICHHS HA MECTHOCTH;
® IpUMEHATh (POPMyJbl IPU BBIYMCICHHUAX B CMEXKHBIX YYEOHBIX IpEIMETax, B OKpyXarolen
NEUCTBUTEIILHOCTH.

I'eomeTpuyeckue NocTpoeHust
e 1300pakaTh reoMeTpUYECKUe (GUTYPHI IO TEKCTOBOMY M CHMBOJIBHOMY OITMCAHUIO;
e CBOOOJIHO OTIEPUPOBATH YEPTEKHBIMU HHCTPYMEHTAMHU B HECIIOXKHBIX CITydasiX,
® BBIMOJIHATH MOCTPOCHUS TPEYTrOJIHbHUKOB, IPUMEHSTH OT/ICIbHBIE METOIbI IIOCTPOCHUH ITUPKYJIEM
Y JIMHEWKON U MPOBOJUTH MPOCTEUIIINE UCCIIEAOBAHUS YHCIIa PEIICHUI;
e m300pakaTh THIIOBBIC IUIOCKHE (QUTYpbl B OObEMHBIC Tela C TOMOIIBIO MPOCTEHIINX
KOMIIBIOTEPHBIX HHCTPYMEHTOB.
B noBcenHeBHOM KU3HU U MTPH U3YUYECHUU IPYTUX MPEIMETOB:
® BBITIOJIHATH MPOCTEHIIINE MMOCTPOCHHS HA MECTHOCTH, HEOOXOIMMbIC B PEAIbHON KU3HH,
®  OIICHHUBATh pa3MeEPHl PEATbHBIX 00BEKTOB OKPYKAIOIIET0 MUPA.
IIpeodOpa3zoBanus
® OIEpPUPOBATH MOHATHEM JBW)KCHHS M TIPE0Opa3oBaHus MOA00Hs, BIAJACTh TPUEMAMU TTOCTPOCHUS
¢buryp ¢ MCHOJb30BAHMEM JBWKEHHH M MpeoOpa3oBaHUN MON00US, MPUMEHSTH IMOJy4YEeHHBIE
3HAHMS U OTBIT MOCTPOCHUN B CMEKHBIX IPEIMETaX U B PEANbHBIX CHUTYAlUSIX OKPYKAIOIIETOo
MHpA;
® CTpOUTH QUrypy, MOJOOHYIO JaHHOMW, MOJB30BAThCS CBOMCTBAMH MOA0OUS Al 0OOCHOBAHHS
CBOMCTB uryp;
® IPUMEHITHh CBOWCTBA ABWKECHUU AJIsl TPOBEICHHSI MPOCTEUIITNX 0O0CHOBAHMIA CBONCTB (UTYP.
B noBcenHeBHOM KU3HU U IPU U3YYEHUH JAPYTUX MPEAMETOB:
® IIPUMEHSTH CBOIMCTBA IBIKEHUI U MPUMEHSTH 1101001€ AJIs1 IOCTPOCHUN U BHIYHCICHUM.
BekTopbl M KOOPAMHATHI HA MJIOCKOCTH
® OIEpPUPOBATH MOHATUAMHU BEKTOP, CyMMa, Pa3HOCTh BEKTOPOB, MPOU3BEACHHE BEKTOPA HA YUCIIO,
YroJd MEXAY BEKTOPAMH, CKaJISIPHOE MPOU3BEJACHHE BEKTOPOB, KOOPAWHATHI Ha IUIOCKOCTH,
KOOPAMHATHI BEKTOPA;



® BBLINOJHATH JIEUCTBUS HaJ BEKTOpamMu (CJIOKEHHUE, BBIYUTAHHWE, YMHOXXEHHME Ha YHUCJO),
BBIYUCIIATh CKAISIPHOE MPOM3BEACHHE, ONPENEATh B MPOCTEHIIUX CIydasX Yrojl MEXAy
BEKTOPAMH, BBINIOJIHATH Pa3j0KEHHUE BEKTOpa HA COCTABJIAIONIME, MPUMEHSTH MOJy4EHHBIE
3HaHHUS B (U3UKE, IMOJIb30BAThCS (POPMYIION BBIUMCICHHS PACCTOSIHUS MEXKIY TOUYKAMH IIO
M3BECTHBIM KOOPJAWHATAM, HCIIOIb30BaTh YPaBHCHUS (PUTYp ISl pEeLICHUS 3a1a4;

® [PUMEHSTH BEKTOPHI U KOOPJAWHATHI JIsl PEIICHHS] TEOMETPUUYECKUX 3a/1a4 Ha BBIUMCIICHUE JUIMH,
YTJIOB.

B noBceHeBHOM KU3HU U NIPU U3YUECHUU JIPYTUX TPEIMETOB:

® HCII0JIb30BATh TIOHATHS BEKTOPOB M KOOPIMHAT IS pelicHHs 3aaa4 1o Qusuke, reorpadum u

JIPYrUM Y9€OHBIM TIPeMETaM.
HcTopust MaTeMaTuKu

® XapaKTEepPU30BaTh BKJIAJ BBIJAIONINXCS MATEMATUKOB B Pa3BUTHE MAaTEMATHUKH M MHBIX HAYYHBIX
oOJacrei;

® [TIOHUMATh POJIb MAaTEMAaTUKH B pa3BuTUU Poccum.

MeToabl MATEMATUKH

® HCIIOJIb3YsI U3YUEHHBIE METOIbI, TPOBOIUTH JI0KA3aTEIHCTBO, BHIIOJIHATH OMIPOBEPIKCHUE;

® BBIOMpATh U3YUYEHHBIE METO/IbI U X KOMOWHAIIUU JJIs1 PEIICHUSI MaTEMaTUUYECKUX 3a7a4;

® ICIOJIb30BaTh MaTEeMAaTHYECKUE 3HAHHUS I OMHCAHUS 3aKOHOMEPHOCTEH B OKpYXKaromen
JEHCTBUTEITLHOCTH U TIPOU3BEICHHUIX UCKYCCTBA;

® MPUMEHSTH MPOCTEUIITNE TTPOTPAMMHBIE CPEJICTBA U JIEKTPOHHO-KOMMYHHKAITMOHHBIE CUCTEMBI
MIPU PEIICHUH MaTeMaTHYEeCKUX 3a7ad.

BhINyCKHUK TOJYYUT BO3MOKHOCTH HAY4YHThCs B 7-9 Kjaccax Ui YCIEIIHOTO IPOJIOJDKCHHS
o0Opa3oBaHus Ha yriayOJIEHHOM ypOBHE.
JJIeMeHTbI TEOPUU MHOKECTB U MATEMATHYECKOM JIOTUKHU

e CBOOOJHO OMEPUPOBATH TOHATHUSMHU: MHOXKECTBO, XapaKTEPUCTUKU MHOXKECTBA, DJIEMEHT
MHOYECTBA, IMTYCTOE, KOHEUYHOE U OECKOHEYHOE MHOXKECTBO, TIOJIMHOKECTBO, TPUHAJICIKHOCTD,
BKJIIOYCHHUE, PABEHCTBO MHOXKECTB, CIIOCOOBI 3a/IaHNE MHOYKECTBA,

® 33/1aBaTh MHOXKECTBA Pa3HBIMH CIIOCOOAMH;

® TIPOBEPSATH BBHITIOJHEHNE XapaKTEPHUCTUUECKOTO CBOMCTBA MHOXKECTBA,

e cBOOOJHO OMEPHPOBATH MOHATHUSMH: BBICKA3bIBAHWE, UCTUHHOCTh M JIOKHOCTHh BBICKA3bIBAHMS,
CJIIOKHBIE W TIPOCThIC BBICKA3bIBaHMS, OTPHUIIAHWE BBICKA3bIBAHWN, UCTHHHOCTh M JIO)KHOCTH
YTBEP)KJICHUSI M €ro OTPHIIAHMS, OIEpallid HaJ BBICKA3bIBAHWUSAMH: M, WIH, HE;YCIOBHBIC
BBICKa3bIBaHUS (MMILIMKAIINH);

® CTPOUTH BHICKA3bIBaHUS C UCIIOJIb30BAHUEM 3aKOHOB aJIr€Opbhl BHICKa3bIBAHUH.

B noBcerHEeBHOM KU3HU M PU U3YYCHHUH JIPYTUX TPEIMETOB:

® CTPOWTH PACCYKJICHUS Ha OCHOBE MCIOJIb30BAHUS MPABUIT JIOTUKH;

® ICIIOJIb30BaTh MHOJKECTBA, ONEPAIMH C MHOXECTBAMHU, MX TpaduuecKoe MpeACTaBICHUE s
OTIMCaHUS PEANbHBIX MPOIIECCOB U SIBJICHUM, IPU PEIICHUH 33/1a4 IPYTUX yYEOHBIX MPEAMETOB.

Yucaa

e CBOOOJHO OINEpPUPOBATH MOHATUSMHU: HATYpAIbHOE YHCIO, MHOXXECTBO HATypalbHBIX YHCEN,
1IEJI0€ YHCII0, MHOYKECTBO IIEJIBIX YHCEN, OOBIKHOBEHHAs IP00b, IeCATUYHAs Ipo0b, CMEIIaHHOE
YHUCJIO, PAIMOHAJIBLHOE YHCJIO, MHOXKECTBO PAaIlMOHAIBHBIX YHUCEN, HWPPAIHOHAIBLHOE YHCIIO,
KOpEHb CTENeHU N, JEeHCTBHUTEILHOE YHCIIO, MHOXXECTBO JCHCTBUTEIBHBIX YHCEN,
F€OMETPHUUECKasi WHTEpPHpPETAlMsl HaTypaldbHbIX, LENbIX, PAalUOHAIbHBIX, JEHCTBUTEIBHBIX
YUCeT;

® MOHUMATh U OOBSACHATH PA3HUILy MEXAY MO3UIIMOHHOW W HETMO3UIIMOHHOW CHUCTEMaMH 3alluCh

YUCeT;

MIEPEeBOJIUTH YHCTIA U3 OJHON CHCTEMBI 3alUCH (CUCTEMBI CUMCIICHHUS) B IPYTYIO;

JIOKa3blBaTh U MCIOJIb30BaTh MPU3HAKK AETUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11 cymmsl u
MPOU3BEICHUSI UNCET TIPU BBITMOJIHEHUHU BBIYUCIEHUN U PEILICHUH 3aa4;

® BBLINOJHATH OKPYIJIEHUE PAllMOHAIBHBIX U UPPAILIMOHAIIBHBIX YHCEN C 33JaHHOU TOUHOCTHIO;



® CpaBHHUBATh JCHCTBUTEIILHBIC YHCIIA PA3HBIMH CIIOCOOAMU;
yIOPAI0OYMBATh YHUCIIA, 3allMCaHHbIE B BHJE OOBIKHOBEHHOM M JECATUYHOM npodu, uucia,
3allMCaHHbIE C MCIIOJIb30BAaHUEM apU(METHUECKOT0 KBAJAPATHOTO KOPHS, KOPHEH CTEleHU
Oouple 2;
Haxoauth HOJ/] u HOK uncen pazusiMu crioco6aMu ¥ HCHOJIB30BATh X MPHU PEIICHUH 3371a4;
BBIINIOJIHATH BBIYUCIIEHUS U NIPEOOPa30BaHUS BBIPAKEHUM, COIEpKaINX ACHCTBUTEIbHBIC YHCIIa,
B TOM YHMCJI€ KOPHU HATYpaJIbHbIX CTEIICHEM.
B noBceiHEeBHOM KM3HU U IPU U3YYEHUH JAPYTUX MIPEIMETOB:
® BBHIOJHATH U OOBICHATH PE3YJbTaThl CPAaBHEHUS PE3YJIbTAaTOB BBIYMCIEHUN IpU PEIICHUU
MIPaKTUYECKUX 3a/1a4, B TOM YHCJI€ NPUOIMKEHHBIX BBIYUCICHUH, NCIOJIB3YsI pa3Hble CIIOCOOBI
CPaBHEHUN;
® 3aMKChIBaTh, CPABHUBATh, OKPYIJISITh YUCIIOBbIE JJaHHBIE PEAJbHBIX BEJIMYUH C HUCIIOJIb30BAHUEM
Pa3HbIX CUCTEM H3MEPEHUS;
® COCTaBJIATh M OLEHHBATh PAa3HBIMU CIOCOOAMHM YMCJIOBBIE BBIPAKEHUS NPU PpEIICHUU
MPaKTUYECKUX 3a7a4 U 3ajad U3 JPYrux y4eOHbIX MPEIMETOB.
ToxnecTBeHHbIE IPe0OpPa30BaAHUA
e CBOOOJHO ONEPUPOBATH MOHATUAMU CTENEHHU C LIETBIM U APOOHBIM MTOKA3aTENEM;
® BBITNOJHATH JI0KA3aTEIbCTBO CBOICTB CTENEHU C LENBIMU U JPOOHBIMU MOKa3aTENIAMU;
® ONEepUPOBATh MOHATUIMU «OJAHOWIEH», «MHOTOWIEH», «MHOTOWIEH C OJHOM NEepeMEeHHOI»,
«MHOTOYIEH C HECKOJIbKUMH MEPEMEHHBIMUY, KOAPPUIIMEHTH MHOTOWIEHA, «CTaHapTHas
3aMyuch MHOTOWIEHA», CTENEHb OJHOWIEHA U MHOTOUIEHA;
e CBOOOJHO BJIAJIETh pUEMaMU MpeoOpa3oBaHUs LENbIX U APOOHO-PAIIMOHATIBHBIX BBIPAKEHU;
® BBLITNIOJIHATH PA3JI0KEHNE MHOTOWICHOB Ha MHOYKHUTEIN Pa3HbIMU CIIOCO0AMHU, C UCIOJIb30BaHUEM
KOMOHMHAIMI pa3INyHbIX TPUEMOB;
® ICIIOJIL30BaTh TeopeMy Bmera u Teopemy, oOpartHyro Teopeme Buera, mis moucka KOpHEH
KBaJPAaTHOrO TPEXWIEHA W JUIsl pEelIeHUs 3a/1a4, B TOM YMCIIE 33]1a4 C [TapaMeTpamMu Ha OCHOBE
KBaJIPaTHOTO TPEXWIECHA;
BBITIOJIHATH JIEJIEHNE MHOTOUYJIEHA HA MHOTOUJIEH C OCTaTKOM;
JIOKA3bIBaTh CBOMCTBA KBaJAPATHBIX KOPHEN U KOPHEHN CTENEeHU N;
BBITIOJIHATH MPeoOpa30oBaHus BbIPAXKEHUHN, COJepkKAIIUX KBaJApaTHbIe KOPHU, KOPHU CTETEHH N;
CBOOOJHO  OMEpPUpPOBATh  MOHITHSIMHU: «TOXJECTBO», «TOXKIECTBO Ha  MHOMXECTBE,
«TOJIECTBEHHOE MPe0Opa3oBaHUey;

y Jik) = xk
® BBIIIOJHATh Pa3JIN4YHbIC HpeO6pa3OBaHI/Iﬂ BBIPAXCHUU, COACPKAIUX MOI[y.TII/I.( * ) *

B noBcenHeBHOM KU3HU U NIPU U3YYEHHUH JAPYTUX IPEIMETOB:

® BLINIOJIHATH MpeoOpa3oBaHusi M JCHCTBUS C OyKBEHHBIMM BBIPQKECHUSMHU, UYHCIIOBBIE
K03 (UIIMEHTHI KOTOPBIX 3allMCaHbl B CTAHAAPTHOM BUJIE;

® BBLITIOJIHATH MPEOOPA30BAHMS PALIMOHANBHBIX BBIPAKCHHUHN MPHU PELICHUU 3a/1a4 JPYTruX y4eOHBIX
IIPEAMETOB;

® BBLITIOJIHATH MIPOBEPKY NMPaBAONOA00US (PU3NUECKUX U XUMUYECKUX (POPMYI HA OCHOBE
CpPaBHEHUS Pa3MEPHOCTEH U BAJICHTHOCTEH.
YpaBHeHusI M HEPaBEHCTBA

e CBOOOJHO OMEpUPOBATh TMOHATUSMU: YpaBHEHHE, HEPABEHCTBO, PABHOCWIIbHBIC ypaBHEHUS U
HEPAaBEHCTBA, YpaBHEHHUE, SBILIIOLIEECS CIEACTBUEM JPYroro ypaBHEHHs, YpaBHEHUS,
PaBHOCHIIbHBIE HA MHOKECTBE, PABHOCHIIbHBIE TTPE00pa30BaHNs YPAaBHEHU;

e peliarb pa3Hble BUJbl YPAaBHEHHM W HEPABEHCTB M HMX CHUCTEM, B TOM YHCIE HEKOTOpHIE
ypaBHeHus 3 u 4 creneHel, IpoOHO-pallMOHATbHBIE H UPPALlMOHAIILHBIE,

e 3HATh TeopeMy Buera st ypaBHEHUI CTENIEHU BbILIE BTOPO;

® [IOHUMATh CMBICI TEOPEM O PAaBHOCUJIBHBIX U HEPAaBHOCHIIBHBIX MPe0oOpa30BaHUSIX ypaBHEHUH U
YMETh UX TOKa3bIBATh;



® BIAJICTh PAa3HBIMU METOJAMH PEIICHUS YPAaBHCHHIA, HEPABEHCTB U UX CHCTEM, YMETh BBIOMpATH
METO/I perIeHust 1 000CHOBBIBATH CBOM BBIOOD;
® JCMOJB30BAaTh METOJ MHTEPBAJIOB JUIS pEIICHHS HEPABeHCTB, B TOM YHUCIE JAPOOHO-
panMOHANBHBIX U BKIIIOYAIOUINX B Ce0s1 HPPALMOHAIBHBIEC BEIPAKECHUS;
e pemarh anreOpandeckue YypaBHEHHsT M HEPAaBEHCTBA W HUX CUCTEMbl C MapaMeTpamu
anreOpandeckuM U rpauyeckKuM METOJaMH;
BJIQJICTh Pa3HBIMU METOJIAMH JIOKA3aTeIbCTBAa HEPABCHCTB;
pelaTh YypaBHEHHS B LEJIBIX YUCIIAX;
n300pakaTh MHOXKECTBA Ha TUIOCKOCTH, 33JaBaeMbIe YpPaBHEHUSMHU, HEPABEHCTBAMH M UX
CHCTEMaMH.
B moBceTHEBHOM KM3HU U TIPH U3YUEHUU JAPYTUX MPEIMETOB:

® COCTaBIJIATH U pPEIIaTh YPaBHEHHUs, HEPABEHCTBA, X CUCTEMBI MTPH PEIICHUH 3aja4 APYruxX
y4eOHBIX PEIMETOB;

® BBINOJIHATH OIICHKY MPABIOINONO0US Pe3yIbTaTOB, MOIY4aeMBbIX MPHU PEIICHUH Pa3IUIHBIX
YpaBHEHHUI, HEPABCHCTB U UX CUCTEM TIPU PEIICHUH 3a/1a4 IPYTHX YUCOHBIX MPEAMETOB;

® COCTaBJIATH W pemiaTh YpaBHEHUS W HEPABEHCTBA C MapaMeTpaMu MPH PEIICHUH 33a/a4 JPYTHUX
y4eOHBIX MPEIMETOB;

® COCTaBJIATH ypaBHEHHE, HEPABEHCTBO WIIM UX CUCTEMY, OTIMCHIBAIOIINE PEATbHYIO CUTYAIHIO HITH
MIPUKIIAJHYIO 3a/1a9y, HHTEPIPETUPOBATH MOJTyYCHHBIC PE3yTbTATHI.

D yHKUUHA

e cBOOOJTHO OTIEPHPOBATH MOHITUSIMHU: 3aBUCHMOCTb, (DYHKIIMOHATIBHAS 3aBUCUMOCTh, 3aBUCHMAs U
HEe3aBHUCUMasi TIEpEeMEHHbIe, (QYHKIHS, CIOCOOBI 3amaHus (YHKIHH, apTyMEHT W 3HAYCHHE
¢byHkuu, 00NacTh OMpeNeNeHuss W MHOXKECTBO 3HAYCHHS (YHKIWH, HYIH (YHKIHH,
MPOMEXYTKA 3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTh (DYHKIMH, HaWOOJbIllee W HAMMEHBIIEEe
3HAYCHMS, YETHOCTH/HEUETHOCTh (YHKIIUM, TMEPUOAMYHOCTh (GyHKIMH, rpaduk Q(yHKIUH,
BEpTUKaIbHAsl, TOPU3OHTAJIbHAS, HAKJIOHHAsS AaCHUMNOTOTHI, TpaduK 3aBUCHUMOCTH, HeE
SBJISTFOITIEHCST DYHKITUCH,

e cTpouTh rpaduku (QyHKIMA: JTUHEWHOH, KBaApaTHYHOW, NPOOHO-TMHEHHOW, CTENEHHOW IpH
pPa3HBIX 3HAUYCHUSX MTOKA3aTeNs CTEICHU.

® aHAJIM3MPOBATh CBOWCTBA (DYHKIMH U BUJ rpaduKa B 3aBUCUMOCTH OT TapaMeTpPOB;

e CBOOOJHO OMEpPUPOBATh MOHITHIMHU: MOCIEAOBATEIBHOCT, OTPAHUYEHHAS MTOCIIEIOBATEIHLHOCTD,
MOHOTOHHO Bo3pactatoias (yObIBaromias) nociea0BaTeIbHOCTh, MPeAes MOCIeI0BaTeIbHOCTH,
apudmeTnyeckas IMporpeccusi, reoMeTpuuecKas MpOrpeccus, XapaKTepUCTUYECKOE CBONCTBO
apupMeTHIECKON (TEOMETPUIECKOI ) MPOTPECCHH;

® UCIOJIb30BaTh METOJI MAaTeMaTH4YecKOW WHAYKUMU MJIs BbIBOJA (opMyn, JoKa3aTelbCTBa
PaBEHCTB ¥ HEPABEHCTB, PELICHUS 33a4 Ha IeUMOCTb;

® JCCIIEZIOBATh MOCIIEIOBATEILHOCTH, 3aJaHHbIE PEKYPPEHTHO;

e pemiaTh KOMOMHUPOBAHHBIC 334U Ha apU(METHUYECKYIO U TEOMETPUUYECKYIO IPOTPECCHH.

B noBceaHeBHOM KU3HU U TIPH U3YYEHUU JPYTUX TPEIMETOB:

® KOHCTPYHpPOBaTh M UCCIENOBaTh (YHKIMH, COOTBETCTBYIOUIME pEalbHBIM IIpolieccaM U
SIBJICHUSIM, WHTEPIPETUPOBATh MOJYYCHHBIE PE3YyIbTaThl B COOTBETCTBUU CO cCleUU(UKON
HCCIIEyeMOro Mpoliecca UIn SBICHUS;

® JCMOJIb30BaTh TpaduKy 3aBUCUMOCTEH ISl KCCIIEIOBAHUS PEalbHBIX MTPOLIECCOB U SBICHUIA;

® KOHCTPYHpPOBATh W HUCCIEOBAaTh (DYHKIMU TPU PEIICHUHU 3a7ad APYruxX y4eOHBIX MPeIMETOB,
MHTEPIPETUPOBATh TOJTyYE€HHbIE pE3yJIbTaThl B COOTBETCTBUM CO creuu(pukoil ydeOHOTro
npeaMera.

CraTucTHKA U Teopus BepOSITHOCTEl

L4 CBO6OI[HO ONEpHUpOBaATh MOHATUAMU: cToyi0UaTeie U KPYT'OBBIC JUAI'PAMMBI, Ta6J'II/H_[LI JaHHBIX,
cpeaHee apI/I(pMCTI/ILICCKOC, MEauaHa, HanOOJIbIIIEeEC U HAUMEHBIICE 3HAYCHUS BBI60pI(I/I, pa3Max
BLI60pKI/I, AUCTICpCUA U CTAHAAPTHOC OTKJIIOHCHUC, cnyqaﬁHaﬂ U3MCHYHNBOCTD,

e BbIOMpaTh HanboJiee yIOOHBIN croco0 MpencTaBieHus] HHPOPMALIUH, aleKBaTHBINA €€ CBOHCTBaM
U 1IeJIsIM aHaJIn3a;

® BBIYUCIIATH YUCIIOBBIC XapaKTCPUCTHUKU BBI60pKI/I;
L4 CBO60,[[HO ONCpUpPOBATH TIOHATUAMU: (I)aKTOpI/IaH qucia, MCEpCCTAHOBKH, COYCTAHUSA U



pasMenieHus, TpeyrojpHuk [lackans;

CcBOOOJTHO OMEPUPOBATH TOHATHAMHU: CIyJalHBI OINBIT, CIIy4ailHBI BBHIOOP, HCIIBITAHUE,
JJIEMEHTApHOE CiIydaiiHoe coObITHe (MCXOJ), KIIACCHYECKOE OIpeesieHHe BEPOSITHOCTU
CIIy4aifHOTO COOBITHS, ONEPAllUU HaJl CIy4ailHBIMU COOBITHUSIMH, OCHOBHBIE KOMOWHATOpPHBIC
(bopmybl;

CcBOOOJTHO OIEPUPOBATH TOHATUAMHU: CIyJalHBI OMBIT, CIIy4ailHbII BBIOOpP, HCIIBITAHUE,
JJIEeMEHTapHOE Ciy4yailHoe coObITHE (MCXOJ), KIACCUYECKOE OMpEeNeICHUE BEPOATHOCTH
CIIy4aifHOTO COOBITHSI, OINEpAllUU HaJl CIy4ailHBIMU COOBITHUSIMH, OCHOBHBIE KOMOWHATOpPHBIC
(bopmybr;

3HATh [IPUMEPHI CIYYalHbIX BEIUYMH, U BBIYUCIATh X CTATUCTUYECKUE XapaKTEPUCTUKY;

UCTIOJIB30BaTh (POPMYIIBI KOMOMHATOPUKY MPH PELICHUN KOMOMHATOPHBIX 33/1a4;

pelaTh 3a/1a4i Ha BHIYMCIICHUE BEPOSITHOCTH B TOM YHCJIE C UCIIOJIb30BaHUEM (DOPMYIL.

B noBcenHEeBHOM KU3HU U IPU N3YYEHUU APYTHX MIPEIMETOB:

MPECTaBIATh MH(OPMALIMIO O pealbHbIX MPOIECcCaxX U SIBICHUAX CIOCOOOM, aJIeKBATHBIM €€
CBOWCTBAM M LI€JIN UCCIIEIOBAHUS;

aHAJIM3UPOBAaTh M CpaBHUBATh CTATUCTUYECKHE XAPAKTEPUCTUKH BBIOOPOK, IMOJIYYEHHBIX B
IpOLIECCEe pEUICHUs NMPUKIAJIHON 3a7a4d, U3YYECHHUS! PEAbHOTO SIBJICHUS, PEIUCHUs 3aJa4u W3
JPYTrUX y4eOHBIX MIPEIMETOB;

OILICHUBATh BEPOSITHOCTH PEAIbHBIX COOBITUI U SIBJICHUHN B PA3IUYHBIX CUTYAIUAX.

TekcToBBIC 3212UH

peliaTh MPOCTBIC U CIIOXKHBIC 3aa4yM, a TAKXKC 3aaa4un MHOBBIIIEHHOUN TPYAHOCTHU W BBIACIIATH UX
MaTeMaTHIeCKYI0 OCHOBY;

pacCro3HaBaTh Pa3HbIC BUABI U TUIIBI 3a1a4,

WCII0JIb30BaTh pa3HbIe KpaTKWE 3allUCH KaKk MOJENH TEKCTOB CIOXKHBIX 3aJad W 3ajad
MOBBIIICHHOW CJIOHOCTH JUISI TTOCTPOSHHS TIOMCKOBOM CXEMBbl M pEIICHUsS 3ajad, BHIOMPAThH
ONITUMAITLHYIO ISl pACCMAaTPUBAEMOI B 33J]au€ CUTYalluu MOJICTTh TEKCTa 3a/1a4H;

pa3nuyath MOJENb TEKCTa M MOJENb pEIICHHs 3aJadd, KOHCTPYHPOBaTh K OJHOW MOIEIH
peIIeHNs CIOXKHBIX 33]1a4 Pa3HbIC MOJICNI TEKCTa 3a1a4H,

3HaTh M TPUMEHSATH TPU CHoco0a IMOMCKa pemieHus 3aaad (0T TpeOOBaHUSA K YCIOBUIO U OT
yCIIOBHS K TpeOOBaHUIO, KOMOMHUPOBAHHBIN );

MOJICITUPOBATH PACCYKICHHUS MTPH MOUCKE PEHICHNUS 3324 C TIOMOIIBIO rpad-CXeMbl;

BBIJICIISATH ATAIbl PELICHUS 331a4K U COJICPIKaHUE KAXKIOTO 3Tala,

YMETh BBIOMpATh ONTUMAIBHBIA METOJ PEHICHHs 3aJa4d W OCO3HAaBaTh BHIOOP METOJa,
paccMaTpuBaTh pa3IMYHbIC METO/IbI, HAXOIUTh pa3HbIC PEIICHUS 3a/1a4H, €CITH BO3MOXKHO,

aHAJTM3UPOBATh 3aTPYAHEHHUS TP PEIICHUH 33]1ay;

BBITIOJTHATE Pa3IMYHbIC IPeoOpa30BaHus MPEIIIOKESHHON 331aui, KOHCTPYHPOBATh HOBBIC 33a]]aul
U3 JAaHHOM, B TOM YHUCIIC OOpaTHbIE;

WHTEPIPETUPOBATh BBIYMCIUTEIBHBIC PE3YJIbTAThl B 3aJ1a4€, UCCIICOBATh MOJYYCHHOE PEIICHUE
3aJauu;

U3MEHATh YCJIOBUE 3alad (KOJIMYCCTBEHHBbIC WJIM KayeCTBEHHBIC JaHHBIC), HCCICIOBAThH
M3MEHEHHOE MPeoOpa3oBaHHOE;

AHAJTM3UPOBATh BCEBO3MOXHBIC CHTYalldd B3aMMHOTO pACIOJIOXKCHUS JIBYX OOBEKTOB W
W3MEHEHHE WX XapaKTEPUCTHK TMPH COBMECTHOM JIBIDKEHHH (CKOPOCThb,  BpeMms,
paccTosiHUe).pU pellleHre 3a/1a4d Ha JBM)KEHHE TBYX OOBEKTOB Kak B OJIHOM, TaK U B



MIPOTHUBOIIOJIOKHBIX HAIIPABJICHUSX, KOHCTPYHPOBATh HOBBIC CUTYallUd HA OCHOBE M3MEHEHUS
YCIIOBUH 3a7a4 TIPU JBUKCHHUHU TI0 PEKE;

® UCCIICIOBATh BCEBO3MOXKHBIC CHUTyalldd TIPH PEIICHWW 3a7]ad Ha JBIDKEHUE 10 pEKe,
paccMaTpuBaTh pa3HbIE CUCTEMBI OTCUETA;

e pemaTh pa3HOOOpa3HBIC 33]]a91 «HA YACTH»;

e pemaTh M OOOCHOBBIBATH CBOE pEIICHHE 3a1ad (BBLACIATh MAaTEMaTHYEeCKYI0 OCHOBY) Ha
HaxO0JKJICHUE YaCTH YMCJIa U YKCJIA TI0 €r0 4YaCTH Ha OCHOBE KOHKPETHOTO CMBICIIA JPOOH;

® OOBSCHATH MJICHTUYHOCTH 33J1a4 Pa3HBIX THIIOB, CBSA3BIBAIONIUX TPU BEIUYHMHEI (Ha padboTty, Ha
MTOKYIIKH, HA JIBIKECHUE). BBIJICIIATH 3TH BEJIMUYUHBI M OTHOIICHHS MEXTy HUMU, IPUMCHSTh UX
IIPY PEIICHUH 33]1a4, KOHCTPYHPOBATH COOCTBEHHBIC 3371a9 YKa3aHHBIX THIIOB;

® BIQJCTh OCHOBHBIMM METOJaMU pCIICHUS 3aJad Ha CMECH, CIUIaBbl, KOHIICHTPAIIHH,
HCII0JIb30BATh WX B HOBBIX CHTYAIIHMSIX IO OTHOIICHHUIO K U3yUYEHHBIM B IIPOIIECCE OOYICHHUS,

e pemiaTh 3a/1a4d HA TPOLICHTHI, B TOM YHUCJE, CIOXHBIE MPOLEHTHl ¢ 0O0OCHOBAHUEM, HCIIOIB3Ys
pasHbI€ CIIOCOOHI;

e pemiaTh JIOTHUECKHUE 3a/1a4d pa3HBIMH CIIOCOOaMH, B TOM YHCIJIE, C IBYMsI OJIOKaMU U C TpeMms
0JI0KaMU JaHHBIX C IIOMOIIBIO TAOJIHIL,

e pemiaTh 3aJa4yd MO KOMOMHATOPUKE M TEOPUU BEPOSTHOCTEH HA OCHOBE HCIOJb30BaHUS
M3YYCHHBIX METOJ/IOB U 00OCHOBBIBATH PEIICHICE,

® pemaTh HECIIOKHBIC 33JIa4H 110 MATEMATHISCKOW CTaTUCTHKE;

® OBJQJICTh OCHOBHBIMH  METOJAaMH  PCIICHUS  CIOKETHBIX  3aJa4.  apu(METHUCCKHIA,
anreOpanveckuii, mepedop BapuaHTOB, TEOMETPHUCCKUH, TpadUICCKHA, TPUMEHSTh HX B HOBBIX
10 CPABHEHUIO C U3yYCHHBIMH CUTYAITHSX.

B moBceTHEBHOM KU3HU U TIPU U3YUEHUH JIPYTHX MTPEIMETOB:

e KOHCTPYMpPOBaTh HOBBIC IS JIAHHOW 3a/Ja4Ml 3aJadHble CHUTYallid ¢ YYETOM pealbHBIX
XapaKTEPHUCTHK, B YACTHOCTH, TIPH PEIICHUM 3a7a4 Ha KOHIICHTPAIMH, YYUTHIBATh IUIOTHOCTH
BEIIIECTBA; PEIIaTh M KOHCTPYHUPOBATh 3a/1a4i Ha OCHOBE PACCMOTPEHHUSI PEaJIbHBIX CUTYaIluH, B
KOTOPBIX HE TPeOYeTCsI TOUHBIN BRIUUCIUTEIBHBIN PE3YIbTAaT,

e penrath 3a7a4M Ha JBIKEHUE TI0 pEeKe, pacCMaTpHUBasi pa3HbIE CUCTEMBI OTCUETA,

® KOHCTPYHMPOBATH 3aJaUHbIE CUTYaIlUH, TPUOIMIKEHHBIE K peaTbHON IeHCTBUTEIHHOCTH.

I'eomerpuueckne purypni

e cBOOOJHO OMEPHUPOBATH TEOMETPUYCCKUMU TOHITHSAMU TPH PEHICHWHM 3a1ad W IMPOBEIACHUH
MaTeMaTHYECKUX PACCYKICHU;

® CaMOCTOSTEIHLHO (POPMYIMPOBATH ONPEIACICHHS T€OMETPUIECKUX (DUTYP, BBIIBUTATH TUIIOTE3bI O
HOBBIX CBOMCTBAax W MPHU3HAKAX T€OMETPUUCCKUX (PUTYp B 0OOCHOBBIBATH WU OTIPOBEpPraTh UX,
0000maTh WJIM KOHKPETH3UPOBATh PE3YJIbTaThl Ha HOBBIE Kiacchl (UTYp, TPOBOJIUTH B
HECJIOKHBIX CIIyJasiX KiIacCU(PUKAIKIO (PUTYP 10 PA3TMYHBIM OCHOBAHUSIM;

® HCCIE/IOBAaTh YEpPTEKH, BKIOYass KOMOWHamuM GUryp, H3BIE€KaTh, WHTEPIPETHPOBATH U
peoOpa3oBbIBaTh HHGOPMAIUIO, TIPEICTABICHHYIO HA YePTEkKax;

e pemiaTh 3a7auyd FeOMETPUYECKOrO COJEpXKAHUS, B TOM YHCIE B CHTYyalHsX, KOTJa ajJrOpUTM
pelIeHus He CcJelyeT SBHO W3 YCJIOBHS, BBHINONHITH HEOOXOMUMBIE IJIsi pELICHUS 3aJadd
JIOTIOTHUTEJIbHBIE TOCTPOCHHUS, UCCIIEI0BATH BO3MOKHOCTh IIPUMEHEHUS TeOpeM U GOopMyI IS
pelieHus 3a1ay;

¢ (hopMynHUpOBaTh U JOKA3bIBATh TEOMETPUUECKHIE YTBEPKICHUSI.

B nmoBceaHeBHOM )XU3HU U TIPH U3YYECHUHU JPYTUX MPEIMETOB:

® COCTaBIIATH C MCIOJH30BAHHEM CBOMCTB T€OMETPUYECKHX (PUTYp MaTeMaTUYecKHe MOJETH s
pelieHns 3agad MpaKTHYECKOTO XapaKTepa U 3a7ady M3 CMEXKHBIX AUCHUIUINH, MCCIEIOBaTh
MOJIy4Ye€HHBIE MOJENT U HHTEPIPETUPOBATH PE3ybTaT.

OTHoIEHH

® BJIa/IETh OHATHEM OTHOIICHHUS KaK METalpeIMETHBIM;

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU: PABEHCTBO (UTyp, paBHbIE (UTYpPBI, PABEHCTBO
TPEYTOJbHUKOB, MaPAIEIBHOCTh MPSAMBIX, MEPIEHANKYIIPHOCTh TPSIMBIX, YIJIBI MEXIY



NPSIMBIMH, TIEPICHIUKYIAP, HAKIOHHASA, MPOEKUus, moaodue ¢uryp, mnomoOHbIE (QHUTYPHI,
110/100HBIE TPEYT OJIbHUKH;
® HCII0JIb30BaTh CBOMCTBA MOAOOMS ¥ paBEHCTBA QUTYp MIPH PEIICHUU 3a]1a4.
B noBcenHeBHOM KU3HU U NIPU U3YYECHUU APYTUX IIPEIMETOB:
® HCIIOJIB30BATh OTHOLICHUSA JIA HOCTpOGHI/ISI U HUCCIICAOBAHUA MATCMATHUYCCKUX MOHCHCﬁ
00BEKTOB peabHON KU3HU.
N3mepeHus u BLIYMCIEHUS
e CBOOOJHO OTEPUPOBATH MOHATUSMH JJIMHA, IUIOMAb, 00BEM, BEIMYNHA yIiIa KaK BEIMYNHAMH,
HCIIOJIB30BAaTh paBHOBeJ'II/IKOCTI) nu paBHOCOCTaBHGHHOCTI) HpI/I pGIHGHI/II/I 3a4a4 Ha BBIYHCJIICHUC,
CaMOCTOSITEIIHO TIOJTY4aTh U MCIIOJIB30BaTh (DOPMYIIBI [T BRIYUCICHHUH TUTOMAAeH U 00bEMOB
¢uryp, cBoOOHO OmEepuUpoOBaTh MIUPOKUM HAOOpOM (opMysn Ha BBIYHCICHHE IPH PEIICHUH
CJIOKHBIX 3aJad, B TOM YHCJIIC U 3aJa4 Ha BbIYUCICHHUC B KOM6I/IHaLII/I$IX Opr)KHOCTI/I u
TpGerJ'IBHI/IKa, OKPY)KHOCTI/I nu quBIpéXYFOHBHHKa, a TaK¥XKe C HpI/IMeHeHI/IeM TpI/IFOHOMCTpI/II/I;
® CaMOCTOSITEIHLHO (POPMYIUPOBATH TUTIOTE3BI U MPOBEPSTH UX IOCTOBEPHOCTb.
B noBcenHEeBHOM KU3HU U NIPU U3YYEHHUH JPYTUX IPEIMETOB:
e CcBOOOJHO omnepupoBath (GopMyaaMu IpPU PELICHUH 337a4 B JAPYrUX y4eOHBIX MpeaMeTax U Mpu
HpOBCI[CHI/II/I HGO6XOI[I/IMBIX BI)I‘II/ICJ'IGHI/Iﬁ B peaﬂbHOﬁ JKHN3HU.
I'eomeTpuyeckue nocTpoeHust
® ONepupoOBaTh NOHATHEM HabOPa AEMEHTOB, ONPEEISIOUIUX TEOMETPHUUECKYIO QUTYDY,
e BJa/eTh HAOOPOM METOJIOB MOCTPOSHUM UPKYIEM U JTMHEHKOIH;
® MPOBOJWTH AaHAIN3 M PEATM30BBIBATH JTAIIbI PEIIECHUS 33/1a4 Ha TIOCTPOCHUE.
B noBcenHEeBHOM KU3HU U NIPU U3YYEHHUH JPYTUX IPEIMETOB:
® BLITIOJIHATH HOCTpOGHI/ISI Ha MECTHOCTH,
® OIIEHUBATH Pa3MeEPhl peaTbHBIX 00BEKTOB OKPYKAIOIIETO MUPA.
IIpeoOpa3oBanus
® ONEPUPOBATH JIBIKCHUSIMH U ITPEOOPA30BAHUSIMU KaK METAIPEAMETHBIMHU TTOHITHSIMU;
® OIEpUPOBATHh TMOHITHEM ABWXEHHUS W TpeoOpa3oBaHus MOa00Us 111 000CHOBaHMA, CBOOOIHO
BJIQJIETh TIPUEMaMU TIOCTPOCHHS (PUTYP C TOMOIIBIO IBIKCHUH U TIpeoOpa3oBaHus MOA00us, a
TaK)kKe KOMOMHAIMSAMU JBMKEHUH, TBUKEHUHN U Ppe0Opa3oBaHUM;
® ICIIOJIb30BaTh CBOWCTBA JBIDKCHHA W TIPeoOpa3oBaHWN MJIsi TMPOBEACHUS OOOCHOBAaHMS U
JI0Ka3aTesIbcTBa YTBEPKACHUI B TECOMETPUHU U APYTUX YUCOHBIX MTPEAMETAX;
® [10JIb30BAaThCS CBOMCTBAMU JBMKEHUH U MPe0Opa30oBaHUM MPU PEIICHUH 3a/1a4.
B noBcerHEeBHOM KU3HU M PU U3YYCHHUH JIPYTUX PEIMETOB:
® [IPUMEHSATH CBOMCTBA JIB)KCHHUH U IPUMEHATH MOA00ME JJIs MOCTPOCHUM U BEIYMCIICHU.
BekTopbl M KOOPAMHATHI HA MJIOCKOCTH
e cBOOOJHO OMEpPUPOBAThH MOHATUIMH BEKTOP, CyMMa, PA3HOCTh BEKTOPOB, IIPOU3BEICHUE BEKTOPA
Ha 4YHUCJO, CKAJIAPHOE TMPOM3BEJACHHUE BEKTOPOB, KOOPAWHATHI HA IIOCKOCTH, KOOPIMHATHI
BEKTODA;
® BJIaJICTh BEKTOPHBIM W KOOPJWHATHBIM METOJOM Ha IUIOCKOCTH JJIsA pEIICHWS 3aaa4 Ha
BBIYHCJIEHHE U TOKA3aTEIbCTBA;
® BBINIOJIHATH C TOMOIIBI0O BEKTOPOB U  KOOPAMHAT JIOKA3aTE€IbCTBO HW3BECTHBIX €My
reoOMEeTpUYECKHX (aKkTOB (CBOMCTBA CPEIHUX JUHHUHM, TEOPEM O 3aMeUaTe/IbHBIX TOYKaX W T.II.)
Y TI0JTy4aTh HOBBIE CBOMCTBA M3BECTHBIX (DUTYD;
® UCIO0JIb30BaTh YpaBHEHUs (UTYp Ui peUIeHHUs 3aa4 U CaMOCTOSTEIbHO COCTABIATh YPaBHEHUS
OTJICTBHBIX IIIOCKUX QUTYD.
B nmoBceHeBHOM XU3HU U TIPU U3YUEHUH IPYTHX MPEIMETOB:
® HCIO0JIb30BAaTh MOHSTHS BEKTOPOB M KOOPIAMHAT JAJS pelleHus 3a1ad mno Qusuke, reorpaduu u
JIPYTUM y4eOHBIM MpEeIMETaM.
Hcropus MaTeMaTuKHU



® [IOHMMAaThb MAaTEMAaTUKYy KaK CTPOTO OPraHMW30BaHHYIO CHCTEMY HAyYHBIX 3HAHUH, B YACTHOCTH
BJIAJIETh MPEJICTABICHUSIMH 00 aKCHMOMAaTH4YEeCKOM MOCTPOCHUHM TE€OMETPUM M TEPBUYHBIMU
MIPEACTABICHUSAMHU O HEEBKIIMJIOBBIX TEOMETPHUSIX;

® paccMarpuBaTh MAaTEMAaTHUKy B KOHTEKCTE UCTOPUM Pa3BUTHs LUBWIA3ALUU U UCTOPUU PA3BUTHUSA
HayKH, IOHUMAThb POJIb MATEMAaTUKHU B pa3BuTHHU Poccun.

MeToabl MaTEeMATHKH

® BJIAJICTh 3HAHUSAMM O PA3IMUHBIX METO/IaX 0OOCHOBAHUS U ONPOBEPIKEHUS MAaTEMaTUUECKUX
YTBEPKJIECHUU U CAMOCTOSTEIBHO IIPUMEHSTH UX;

® BJIAJICTh HABBIKAMH aHAJIM3a YCIOBHUA 3a/1a4d U ONPEACIICHUs MOAXOIAIMX JUIS PEIICHHs 3a1a4
M3Y4YEHHBIX METO/I0B WJIM X KOMOMHAIMII;

® XapaKTEpPU30BATh IIPOU3BEIAECHUS UCKYCCTBA C YUETOM MAaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B
IIPUPO/JIE, UCIIOJIB30BaTh MATEMATUYECKUE 3aKOHOMEPHOCTH B CAMOCTOSATEIEHOM TBOPUYECTBE.

Conep:xxanue yueOHoro npeamera «MaremaTuka»

Conepxanne KypcoB MaTeMaTHKH 5-6 KiaccoB, anreOpbl W rTeomerpun [—9 KiaccoB
00BbEIMHEHO KaK B MCTOPUYECKU CIIOKMBIIHMECS JIMHUM (YUCIIOBasl, areOpandeckas, reoMmeTpudeckas,
(yHKIMOHANBHAs U JIp.), TaK U B OTHOCHUTEIBHO HOBbIE (CTOXAacTUYECKas JIMHUS, «peasibHas
MareMatukay). OTIenpHO MPEeACTaBICHBI JIUHUS CIOKETHBIX 3314, UCTOPUYECKAas JIMHUSL.

DNEeMEHTHI TEOPUU MHOYKECTB M MATEMATHIECKOM JIOTHKHU

Cornacao ®I'OC ocHoBHOTO 00MIETO 0O0pa3oBaHWsS B KypC MAaTeMaTHKHA BBEICH pa3fel
«Jloruka», KOTOpBIM HE TMpeAroJiaraeT MOMOJHUTEIbHBIX YacOB Ha HM3yUYEHWHM WU BCTPAWBACTCS B
pa3IuyHbIE TEMBI KypCOB MAaTeMAaTHKA W WHOOPMATUKH € TIpPEeIBapseTcs O3HAKOMJIICHHEM C
aJIeMEHTaMHU TEOPHUH MHOXKECTB.

MHok€ecTBa U OTHOILLIEHUS MEX]Ly HUMU

MHO0K€ecTBO, XapaKTepUCTHUECKOE CBOICTBO MHOECTBA, AJIEMEHT MHOXKECTBA, IYCTOE, KOHEYHOE,
O6eckoHeyHOoe MHOKecTBO. [loaMHOkecTBO. OTHOILIEHUE NPUHAMIEKHOCTH, BKIIOUEHHUS, PABEHCTBA.
DneMeHTbl MHOKECTBA, CMOCOObI 3aJaHMsi MHOXKECTB, paclo3HABaHHE IOJAMHOXKECTB M 3JEMEHTOB
MMOJIMHOKECTB C UCIIOJIB30BaHUEM KPYroB Diliiepa.

Onepanuu HaJ MHOKECTBAMU

[lepeceuenne u oObeAMHEHHWE MHOXKECTB. Pa3HOCTP MHOXKECTB, [IOTMIOJHEHHE MHOXKECTBA.
HNutepnperanus onepanuii HaJy MHOKECTBAMU € TIOMOIIBIO KPyroB Dujepa.

DNeMEeHTBI JIOTUKU

Onpenenenue. YTBepxkaeHus. AKCMOMBI M TeopeMbl. JlokazarenbcTBO. JlOKa3aTenbCTBO OT
npotuBHOro. Teopema, oOpatHas nanHoi. [Ipumep u KoHTpIIpUMED.

Bricka3biBaHus

HcTtuHHOCTD M JI0KHOCTh BbICKa3biBaHUS. CJOXHBIE W IPOCThIe BbICKa3zbiBaHUS. Onepaunuu Hal
BBICKA3bIBAHUSIMU C HCIIOJIb30BAHUEM JIOTMYECKUX CBSI30K: M, WU, HE. YCJIOBHBIC BBICKA3bIBAHUS
(MMILTMKALIAHN ).

Conepxanue Kypca MaTeMaTHKHU B 5—6 Ki1accax

HarypaabHble yncia U HYJIb

HatypainbHblii psn drcen U ero cBoicTaa

HarypanbHoe uMcno, MHOXECTBO HATypallbHBIX 4YHCET M €ro CBOICTBa, M300paKeHUE
HATypaJIbHbIX YMCEJ TOYKAaMHU Ha YHCIOBOW mpsiMoi. Mcrmonp3oBaHUE CBONCTB HATypalbHBIX UHCEIN
MIpU PELICHUH 33/1a4.

3anuch ¥ YTEHHUE HATypaIbHBIX YUCEIN

Paznuumne mexnay uudpoit u yucnom. Ilo3unuonHas 3anuch HATYpaTbHOTO YHUCIA, TOMECTHOE
3HaueHue UUGPBL, pa3psabl U KIACcChl, COOTHOILIEHHUE MEXKIY JMABYMS COCEAHUMH Pa3psIHBIMU
€AMHUIAMU, YTEHUE U 3aIIUCh HATypaJbHBIX YUCEIL.

OkpyrieHre HaTypajJbHbIX YUCEIN

Heob6xomumocTh okpyrinenus. [IpaBuiio okpyriieHus HaTypalbHbBIX YHCET.

CpaBHeHUE HATypalIbHBIX YUCEI, cpaBHEHHE ¢ ynuciaom 0.



[ToHsiTHE O CpaBHEHWHU YHWCEN, CPABHCHHE HATYPAIbHBIX YHCET APYr C JIPYTOM H C HYJIEM,
MaTeMaThyieckKas 3aluch CPAaBHEHUH, CIIOCOObI CPAaBHEHUS YUCEL.

JIe!CTBHS ¢ HaTypalbHBIMU YHCIAMHU

CnoxxeHne W BBIYUTAHHE, KOMIIOHEHTHI CJIOXKEHHUS W BBIYUTAHUSA, CBSI3b MEKIY HHUMHU,
HAX0XJCHUE CYMMBI M PAa3HOCTH, U3MEHEHUE CYMMBI W Pa3HOCTH MPU W3MEHEHWU KOMIIOHEHTOB
CJIOKCHHSI M BEIYMTAHUS.

YMHOKEHHUE U JIeJIeHNe, KOMIIOHCHTBI YMHOXKEHUS U JICJICHUS, CBSI3b MEXK/Iy HUIMH, YMHOKESHUE
Y CIIOKEHUE B CTOJIOMK, JCIICHUE YrOJIKOM, IPOBEPKA PE3ysIbTaTa ¢ MOMOIIBIO MMPUKUIKU U 0OpaTHOTO
JEUCTBUA.

[TepeMeCTUTENBHBIN U COUYETATENbHBIN 3aKOHBI CIOKEHHUS U YMHOKEHUSI, pacIpeIeIUTEIbHbINA
3aKOH  yMHOXCHHUS  OTHOCHUTEIIBHO  CIIO)KCHHs, OOOCHOBAaHWE  aJTOPUTMOB  BBIIIOJTHCHUS
apuMeTHnYecKux IeHCTBUH.

CreneHb ¢ HaTypaJIbHBIM MOKa3aTelleM

3anuch 4Ywclia B BUAC CYMMBI Pa3psIHBIX ClIaraeMbIX, MOPSJIOK BBITOJIHCHUS JCHCTBUN B
BBIPOKEHUSX, COJICPIKANTUX CTETIICHD, BRIYMCIICHUE 3HAYCHUH BRIPAKCHUMN, COJICPKAIIUX CTCIICHb.

Hucnossle BEIPAKECHUS

UucoBoe BEIpAKEHUE U €T0 3HAYCHHE, MTOPSIIOK BBITIOTHCHHS ICHCTBUIA.

Jenenue ¢ octaTkoM

Jlenenne ¢ 0CTaTKOM HAa MHOYECTBE HATypaJbHBIX YHCEN, CBOWCTBA JIEJCHUS C OCTATKOM.
[IpakTrueckue 3a1a4n Ha JIETICHUE C OCTATKOM.

CBoiiCTBa M IPHU3HAKU JEITUMOCTH

CBOWMCTBO JETUMOCTH CyMMBI (pa3HocTH) Ha umcio. [Ipusnaku aemumoctd Ha 2, 3, 5, 9, 10.
[Mpusnaku nenmumoctr Ha 4, 6, 8, 11. Jloka3aTreasCTBO MPU3HAKOB JCIIMMOCTH. PeleHue mpakTHIecKux
3a/1a4 ¢ MPUMEHEHUEM TTPU3HAKOB JICTUMOCTH.

Pa3znosxenne uncia Ha MPOCTHIE MHOKHUTEIH

[IpocTeie U cocTaBHBIC YUCITA, peHIeTO JpaTocheHa.

Pa3znoxxeHne HaTypaqbHOTO 4MCIa HAa MHOXUTENH, PA3JIOKEHHWE Ha TMPOCTbIE MHOXKHUTEIH.
KonuuectBo nenuteneit uducia, aaropuTM pas3jioKeHHs] YUCIIA HA MPOCTbIE MHOXKUTENIH, OCHOBHAs
TeopemMa apuPpMETHKH.

AnreOpanvecKkre BhIpaXKeHUS

Hcnons3oBanne OykB A1 00O3HAYCHHS YHCEN, BBIUYMCICHUE 3HAYCHUS aIreOpamdecKoro
BBIPOKEHUS, MPUMEHEHHUE anreOpauyecKux BBIPAKEHHM MJis 3aliCH CBOWMCTB apu(MeTHYecKHX
NEHCTBUA, TpeoOpa3oBaHKe aNTreOpandecKuX BEIPKCHHM.

JlenuTtenu u KpaTHbIE

Jlenutenb W €ro CBOWMCTBA, OOIIMI JCIUTENb JBYX M 0OoJiee 4YHCes, HAauOOJBIINN OOIIHiA
JIeNIUTeNb, B3aUMHO IPOCThIE YMCIA, HAaXOXkJAeHue Hambosbiiero ooduiero aenutens. KpaTHoe u ero
CBOICTBa, 00IIIee KpaTHOE JIBYX M 0OoJiee uuces, HAaUMEeHbIee 00Iiee KpaTHOe, CloCOObl HaX0XKACHUS
HauMEHBIIEro 00Iero KPaTHOro.

Apoou

OOBIKHOBEHHBIE pOOH

Hons, yactb, ApoOHOE ymcio, Apoodb. J[poOHoe yrcno kak pe3yabTar aeneHus. [IpaBunbHbie U
HEeTIpaBWJIbHBIE IPOOH, CMEIIaHHAas IpO0b (CMEIaHHOE YHCIIO).

3anuch HaTypalIbHOTO YKCIa B BUIE APOOU ¢ 3aJaHHBIM 3HaAMEHaTeseM, peoOpa3oBaHue
CMEIIaHHOM Ipo0Ou B HEMPABUIBHYIO JPOObh 1 HA0OOPOT.

[IpuBenenue apobeii k 0OeMy 3HaMeHaTen0. CpaBHEeHHE OOBIKHOBEHHBIX JPOOCH.

CrnosxeHue U BbIYMTAaHUE OOBIKHOBEHHBIX Ipo0eil. YMHOKEHHE U JIeIeHHe 0OBIKHOBEHHBIX
IpoOeii.

Apudmernueckue AEUCTBH CO CMEIIAHHBIMU IPOOSIMH.

Apudmernueckue ASUCTBUS ¢ JPOOHBIMU YHCIAMHU.

CriocoOsI parioHaNU3aIMyi BEIYUCICHUH U X TPUMEHEHUE TIPY BBITMIOJTHEHUN JIeWCTBUH.
JlecsiTuunbie Apoou



Hemnass m ppoOHas wactu JAecatudyHoil apo6u. I[IpeoOpazoBanme necATUYHBIX Apobell B
oObIkHOBeHHBIE. CpaBHEHHE NECATHYHBIX JpoOel. CroXeHHe W BBIYMTAHHE JECATUYHBIX IpoOeit.
OxpyrieHue AECATHYHBIX OpoOell. YMHOXKEHHE M JeleHHe AecATHUHBIX Apobeil. IIpeoOpasoBanue
0OBIKHOBEHHBIX Jpo0eii B necatuunble qpoou. Koneunsie u 6eCKOHEYHBIE IECITUYHBIE JPOOH.

OTHoOLIEHUE IBYX YHCET

Macmtad Ha ruiane u kapre. [Iponopruu. CBoiicTBa nponopiuil, NpuMeHeHNe IPONOpLUUN U
OTHOILIEHUH IIPU PELIECHUH 3a/1a4.

Cpennee apupmMeTHIECKOE YHCET

Cpennee apudmernueckoe 1Byx uncel. M3o0paxenne cpeHero apuMeTHIecKoro JByX YHCe

Ha 4YUCJIOBOW mpsMOM. PemieHue npakTUYeCKMX 3agady € [PUMEHEHUEM CPEIHETrO

apupmernueckoro. CpenHee apudMeTnaeckoe HECKOIbKUX YHCEL.

[TpouenTsl

[lonsiTe mpoueHrta. BeruncineHre MpoLEHTOB OT YMCIA M YUCHA [0 U3BECTHOMY IPOIIEHTY,
BBIPA)KEHUE OTHOLLIEHUS B MPOLIEHTaxX. PellieHre HeCnoXKHbIX MPAaKTUYECKUX 3a]1a4 ¢ IPOLIEHTaMHU.

Jnarpammel

Cron0uatbie U Kpyrosble quarpammsl. M3Bneuenne nnpopmarnuu u3 auarpamm. Mzobpaxenue
Jyiarpamm 1o 4MCIOBBIM JaHHBIM.

PauuonanbHbIe YncIa

[TonoxurensHble U OTPHULIATEIbHBIE YHCTIA

N3obpaxenne uncen Ha 4YHCIOBOM (KoopawHATHOW) mpsmoi. CpaBHeHue dyucen. Momayib
yyclia, TeoMeTpuYeckass WHTepnpeTanuss MoIyns uyucia. JleWcTBUSA C TMOJOXUTENbHBIMH U
OTpULATENbHBIMU YUCIaMU. MHOXKECTBO LIEJbIX YUCEIL.

[Tonsite o panvoHanbHOM uMcie. [lepBUYHOE MpPENCTaBICHUE O MHOXKECTBE PAllMOHAIBHBIX
yucen. J[elcTBHs ¢ pallnOHaIbHBIMH YHACIAMHU.

Pemrenye TekcTOBBIX 3a1a4

EnvHune! u3MepeHuii: JIMHBL, IUIOMaau, 00bEMa, Macchl, BpEMEHH, CKOPOCTH. 3aBUCUMOCTH
MEXAY CIMHHULAMU H3MEPEHUs KAKIOW BEINYMHBI. 3aBHUCUMOCTH MEXKIY BEIMYMHAMHU: CKOPOCTb,
BpEMsl, PACCTOSIHUE; IPOU3BOAUTENBHOCTD, BpeMs, paboTa; 1IeHa, KOJIMYECTBO, CTOUMOCTb.

3amauu Ha Bce apuPMETHUECKUEC TCHCTBUS

Pemenne TeKCTOBBIX 3amad apudMeTHYECKHM crocodooM. Vcmonp3oBaHue TaONHUIl, CXEM,
YEepTEXKEH, IPYTUX CPEACTB MPEICTABIICHUS JAHHBIX IIPHU PEIICHUH 3a1a4H.

3ajauy Ha ABMKEHHE, PaOOTy U MOKYIIKU

Pemenne HECIOKHBIX 3alad Ha [JBIWKEHUE B IPOTHUBOIIOJIOKHBIX HANPABICHUSAX, B OJHOM
HAIIPABJICHUH, JBUKEHHUE II0 PEKE IO TEYEHHIO U IPOTUB TeueHus. PemeHue 3amad Ha COBMECTHYIO
paGorty. [Ipumenenue qpoOeil mpu pereHuy 3a1au.

3aa4y Ha 4acTH, JOJIH, IPOLEHTHI

Pemenue 3a1a4 Ha HAXOKIEHUE YaCTH YMCIIAa U YNCIIA 110 €ro 4acTu. Pemenne 3anad Ha
IIPOLEHTHI U Aonu. [IpuMeHeHne nponopuuil Npy penieHuy 3a1ay.

Jlornueckue 3a1aun

Perienne HeCIOXHBIX JIOTMYECKHMX 3a/ad. PerieHue JOruyeckux 3agad ¢ MOMOIIbI0 rpados,
Ta0JIHLI.

OCHOBHBIE METO/Ibl PELLICHUSI TEKCTOBBIX 3a/1a4: apu(MeTHuecKuil, nepedop BapHaHTOB.
Harasigaasi reomerpus

®durypsl B oKpyxarouieM Mmupe. Harnsiaele npeacraBieHus o GUrypax Ha MiIoCKOCTH: IpsMasi,
OTpE30K, JIyd, yroJl, JIOMaHas, MHOTOYTOJIbHUK, OKPY)KHOCTb, Kpyr. UYeTbIpexyroJjbHUK,
IPSIMOYTOJIBHUMK, KBajpar. TpeyrosbHUK, BHUABI TPEYroJbHUKOB. IIpaBMIIbBHBIE MHOTOYrOJIBHHUKH.
N300pakxeHne OCHOBHBIX TeoMeTpuueckux ¢uryp. BzanMHoe pacrojioskeHHe IBYX MNPSMBIX, JBYX
OKPY)KHOCTEH, NpSAMOM M OKPYXKHOCTH. [[nMHa oTpeska, jomMaHOW. EQuHUIBI M3MEpPEHMs UIMHBL.
ITocTpoenue oTpe3ka 3agaHHOM AnuHbL. Buasl yrnos. ['pagycHas mepa yria. I3smepeHnne u noctpoeHue
YIJI0B C MOMOLIBIO TPAHCIIOPTHUPA.



[lepumerp mHoroyrosnbHuka. [lonsrue tomaau QUTypHl; €IMHUIBI M3MEPEHHS IUIOMIAIN.
[Tnomane mpsiMOyroyibHUKA, KBajpara. [IpubnmkeHHOE M3MepeHue Iomanad GUryp Ha KIeTdaroi
Oymare. PaBHOoBenukue QUryps.

Harnsaneie mpeacTaBieHUss O MPOCTPAHCTBEHHBIX (UTypax: KyO, HapayieNenure]], mpu3ma,
nupampaa, map, cdepa, kKoHyc, mwimHAp. M3o00pakeHue mnpocTpaHcTBeHHBIX ¢uryp. I[Ipumepst
ceyeHuil. MHororpaHHuku. [IpaBuwiibHbIE MHOrOrpaHHukd. lIpumepsl pa3BEepTOK MHOIOI'PDAHHMKOB,
LUAJIMHIpPA U KOHYCA.

[TonsiTre 00beMa; enuHUIBI 00beMa. OOBEM MPSAMOYTOIBLHOTO MapalIesienuIeaa, Kyoa.

[lonste o paBeHctBe uryp. LlentpanbHas, oceBast U 3epKajbHas cuMMeTpuu. M3o0paxenue
CUMMETPUYHBIX QUTYP.

Pemenue npakTudyeckux 3agad ¢ IPUMEHEHUEM ITPOCTEHIINX CBOUCTB (pUryp.
Hcropuss MaTeMaTuKH

[losiBnenne uudp, OykB, veporaudoB B Ipolecce cuéTa M paclpeaeieHus NPOAyKTOB Ha
Hpesuem brnmxnem Boctoke. CBsa3b ¢ Heonutnyeckoil peBositoniuen.

Poxnenune mectuaecaTepudHON CUCTEMBbI cuucieHus. [1osBiIeHne NEeCATUYHOMN 3alMCH YUCEl.

Poxnenue u pazsurue apugmeruxu HatypaiabHbix uncen. HOK, HO/, npocteie uncna. Pemero
OpatocdeHa.

[losiBneHue Hyns ¥ OTPULIATENBHBIX YHCEN B MaTeMaTuke ApeBHOCTH. Ponb Jlnodanra.

po6u B BaBunone, Erunte, Pume. OTkpbiTHEe AecITUYHBIX Apobei. CTapuHHbIE CUCTEMBI MED.
Jecstuunbie 1pobu n MmeTpudeckas cucrema mep. JI. Maraunxwuii.

Conep:xxanue Kypca MmaTeMaTMKH B 7-9 KJ1accax
Aunreopa
Yucaa
PammmonansHbIe yncna
MHOXeCTBO pauMOHAIbHBIX 4YHuced. CpaBHEHUE palMOHAIbHBIX uyucen. JledcTBus ¢
paloHaIbHBIMU YKciamMu. [IpeacTaBienue palmoHaaIbHOTO YUCa JECSITUYHON IpoObIo.
HppannonanbHbie yncia
[TonsiTue wuppanuoHanbHOro uMcia. Pacno3HaBaHuWe WppalMOHAIBHBIX uucen. [Ipumepsl

J0Ka3aTenbCcTB B anredpe. HMppanmoHanbHOCTH tmcna\/5 . IIlpumenenne B reomerpun. CpaBHEHUE
UppalMOHAIIbHBIX Yncel. MHOKECTBO IeHCTBUTENBHBIX YHCEI.

ToxxnecTBeHHble  IpeoOpazoBaHUs

UucnoBsie U OyKBEHHBIE BHIPAKEHUS

Bripaxkxenue ¢ mnepemeHHOW. 3HaueHue BblpaxkeHus. [loacTaHoBKa BBIpAKEHUM BMECTO
MIePEMEHHBIX.

Lenble BIpaxxeHUs

Crenenb c HaTypaJbHBIM IOKazareiemM u e€ cBoiicTBa. IIpeoOpazoBaHus BbIpaKeHU,
COJIeprKalIuX CTENEHH C HATypallbHBIM MOKa3aTelleM.

OpnouneH, MHOTOWIEH. J[elicTBUS ¢ OJHOYWIEHAMU U MHOTOWIEHAMU (CIIO)KEHHE, BHIYMTAHUE,
yMHOXKeHue). DopMynbl COKpalIEHHOTO YMHOXEHHs: pPa3HOCTb KBaJgpaToOB, KBaJpaT CYMMBI U
pazHocTtu. PasznoxeHne MHOTO4WIeHAa HAa MHOXHUTEIU: BBIHECEHHE OOIIEr0 MHOMXHUTENs 3a CKOOKH,
IPYNIUPOBKA, MPUMEHEHHE GOPMYI COKPAIEHHOTO YMHOXKEeHHs. KBaapaTHbIil TpEXUIeH, pa3noKeHue
KBaJIPATHOTO TPEXWJIEHA HA MHOXKHUTEIIH.

JpoOHO-paloHalbHbIE BEIPAKEHUS

Crenens ¢ nensiM nokasaresnem. [IpeoOpasoBanue ApoOHO-TMHEWHBIX BBIPAKEHHIA: CIOKEHUE,
YMHOEHUE, JeneHue. AnreOpamdeckas aApoOb. JlomycThMble 3Ha4YeHHs] TMEPEMEHHBIX B APOOHO-
paroHanbHBIX BbIpaxeHUsX. Cokpamienue anreOpanueckux Apooeii. [IpuBeneHue anredpandeckux
npobeii k oOmieMy 3HaMeHaTeno. J(eldcTBUs ¢ anreOpandeckuMH ApoOSIMU: CIOKEHUE, BBIYUTAHHE,
YMHOKEHHE, JIeJIEHUE, BO3BE/ICHUE B CTEIICHbD.

[IpeoOpazoBanme BEIpaKEHHI, COIEPKALTUX 3HAK MOIYIIA.



KBagparusie kopHu

Apudpmernuecknii  KBagpaTHbIH KopeHb. IIpeoOpa3oBaHue BBIpRXKEHUH, COIEpIKAIINX
KBaJpaTHbIC KOPHU: YMHOJKEHHUE, JCJIICHUE, BBIHECCHUE MHOXKHUTENS M3-II0J 3HAaKa KOPHs, BHECEHUE
MHOXUTEJNSA 101 3HAK KOPHS.
YpaBHeHHUS U HEPABEHCTBA

PaBencTBa

Uucnosoe paBeHCTBO. CBONCTBA YHUCIIOBBIX PaBEHCTB. PaBEHCTBO ¢ IEPEMEHHOM.

YpaBHeHust

[TonaTHe ypaBHEHHUs U KOpHsA ypaBHeHus. [IpencraBinenue o paBHOCWIBHOCTH YPaBHEHUH.

Ob6nacTb onpeaeneHus: ypaBHeHUs (00JaCTh JONYCTUMBIX 3HAaYEHHUM TEPEMEHHON).

JIuneliHOE ypaBHEHHE U €r0 KOPHU

Pemienne nuHeitHbIX ypaBHeHUH. JIMHeHOe ypaBHeHHe ¢ mapamerpoM. KosimuecTBOo kOpHEH
JINHEMHOTO ypaBHEHUS. PelieHne TMHEeNHBIX YPABHEHUH C TAPAMETPOM.

KBagpatHOoe ypaBHEHHUE U €70 KOPHH

KBagparuele ypaBHeHus. HenousiHble kBajgpaTHble ypaBHEHHsA. J[MCKPUMHHAHT KBaJIpaTHOTO
ypaBHeHus1. @opMyna KopHE# kBaapaTHoro ypaBHeHus. Teopema Buera. Teopema, oOpaTHas Teopeme
Buera. Pemienne kBaipaTHBIX ypaBHEHHMI: HCHOJb30BaHUE (OPMYNBl I HAXOXKICHUS KOpHEH,
rpaduyecKkuil MeToJ| peIleHUs, pa3jIOKEHUE Ha MHOXKHUTEIH, MOJ00p KOpHEH ¢ HCMOJIb30BaHUEM
TeopeMbl Buera. KonnuecTBo KOpHeEH KBaJApaTHOIO YPaBHEHUS B 3aBUCHUMOCTH OT €T0 AUCKPUMHUHAHTA.
bukBanpaTHpie ypaBHEHMS. YpaBHEHHMs, CBOJAMMBIE K JIMHEWHBIM M KBajapaTHbIM. KBajparHbie
YPAaBHEHUS C ITAPAMETPOM.

JpoOHO-panroHaIbHbIe YpaBHEHUS

Pemenne mnpocteimux IpoOHO-TMHEMHBIX YypaBHeHMH. Pemenue apoOHO-pariMoOHaIbHBIX
YpaBHEHUM.

Metopl pellleHusT YpaBHEHUH: METOJbl PaBHOCWIIBHBIX IpeoOpa3oBaHMU, METOJ| 3aMEHbI
nepeMeHHoH, rpaduueckuit Mmeto1. Mcnonb3oBanue CBOMCTB (YHKIIUN MPU PEIICHUN YPaBHCHUH.

[Ipocreiimue upparoHaabHbIE YpaBHEHUS.

VYpaBuenus Bujga X' =a. YpaBHEHHUS B ICIbIX YHCIIAX.

CucrteMbl ypaBHEHHUI.

YpaBHeHue ¢ AByMsi NIepeMEeHHbIMU. JIMHEHHOE ypaBHEHUE C IBYyMsl TepeMeHHbIMU. [Ipsmas
Kak rpaduydeckas UHTEpIpeTalys JUHEHHOTO YpaBHEHHSI C IByMS [I€PEMEHHBIMHU.

[TonsiTue cucremsl ypaBHeHUH. PellieHre CUCTEMbl ypaBHEHUM.

MeTo bl peleHus CUCTeM JIMHEMHBIX YPaBHEHUHN ¢ IBYMs IEPEMEHHBIMU: TpadUdecKuil METO ], METOA
CJIOKEHHUS, METOJ MIOJICTAHOBKH.

CucTteMbl TUHEHUHBIX YPABHEHUH C MApaMETPOM.

HepaBencrtpa

Uucnossle HepaBeHcTBa. (CBOWMCTBAa 4YHMCIOBBIX HEpaBeHCTB. [IpoBepka copaBemIMBOCTH
HEPABEHCTB MPHU 3a/IaHHBIX 3HAYEHUAX IEPEMEHHBIX.

HepaBenctBo c¢ mepemenHnoil. Ctporue u HecTporue HepaBeHcTBa. OOnacTh ompenencHUs
HepaBeHCTBa (00JaCTh TOMYCTUMBIX 3HAYCHH TEPEMEHHON ).

Penienne nmHEHBIX HEPABEHCTB.

KBagpatHoe HepaBeHCTBO M ero peuieHus. PenieHne KBaJpaTHbIX HEPABEHCTB: MCIOJIb30BaHUE
CBOMCTB M Tpaduka KBaJpaTHUHON (YHKIMH, METOJ MHTEPBAIOB. 3alUCh PELICHHS KBaIpaTHOTO
HEpaBEHCTBA.

Pemenue nensix u 1poOHO-paIIIOHATBHBIX HEPABEHCTB METOJOM UHTEPBAJIOB.

Cucrembl HEpaBEHCTB

CucremMbl HEpABEHCTB C OJHOM TNiepeMeHHOW. PemieHue cucrteM HEpaBEHCTB € OJHOM
MEePEeMEHHOMN: JMHEHHBbIX, KBaJpaTHBIX. M300pakeHne perieHusi CUCTeMbl HEpaBEHCTB HA YHUCIOBOM
NpsIMOM. 3aMKCh PELIEHUS CUCTEMbI HEPABEHCTB.

DyHKUUH
[ousiTue QpyHKIMH



JlexapTOoBBI KOOPJAMHATHI Ha IUIOCKOCTH. DOpPMHUPOBAHME IIPEACTABICHUM O METAIPEIMETHOM
MOHATUU «KOOpAMHATBH». CrocoObl 3amanus (QYHKIMNA: aHAIUTUYECKUH, rpaduyeckuii, TaOIHMIHBIN.
I'padux ¢pynkuuu. [Ipumeps! GyHKINH, TOTy4aeMBbIX B IPOLIECCE UCCIEAOBAHUS PA3THMUHBIX PEaIbHBIX
MPOLIECCOB W pelieHus 3anad. 3HaueHue ¢QyHKnuu B Touke. CBolictBa (yHKIMI: o00macTh
OTIpE/IeNIeHNUs], MHOKECTBO 3HAYCHUHU, HYIH, MPOMEXKYTKH 3HAKOTOCTOSHCTBA, YETHOCTH/HEYETHOCTD,
MIPOMEXYTKU BO3pacTaHus U yObIBaHMs, HauOosblliee W HauMeHbluee 3HauyeHus. lccienoBaHue
byHKIIH 110 e€ rpaduKy.

[IpencraBienue 06 acCUMITOTaX.

HenpepsiBHOCTB byHKIIH. Kycouno-3anannsie

¢bynkuun. JIuneitHas QyHKIus.

CaoiictBa u rpaduk nuHeitHON (QyHKIMU. YTIoBoH kod(duuueHT npsmoii. Pacmonoxenue rpaduka
JUHEWHOW (YHKIMU B 3aBUCUMOCTH OT €€ yrioBoro kKodp¢uiueHnta u CBOOOJHOTO YIEHA.
Haxoxnaenve ko3pPUIMEHTOB JIMHEHHON (DYHKIUU MO 33JaHHBIM YCIOBUSAM: IMPOXOXKAECHUE MPAMO
yepe3 JB€ TOYKM C 3aJaHHBIMH KOOpPJIMHATaMH, IMPOXOXKIEHHE MpsIMOW 4Yepe3 MAHHYK TOYKY HU
MapajuIeIbHON JAHHOW MTPSMOM.

KBanparuunas pyHkuus

CaoiicTBa 1 rpaduk kBagpatnyHoi pyHkuuu (mapadona). [loctpoenue rpaduka KkBagpaTuuHOM
¢byHkMM 1o ToukaM. HaxokneHue Hyned KBaJIpaTWUYHOM (yHKIMM, MHOXECTBAa 3HAYEHUM,
MIPOMEXYTKOB 3HAKOTIOCTOSIHCTBA, TPOMEKYTKOB MOHOTOHHOCTH.

OO6parHasi MpONOPIMOHATIFHOCTD.

CaoiicTBa GyHKITUH y = k . I'mnepbouna.

X
ITocenoBaTe/iIbHOCTH M IPOrPecCHH

UwucnoBas mocnenoBaTenbHOCTh. [IpuMepsl YHCIIOBBIX TMOCIEI0BaTEIbHOCTEH. beckoHeuHbIe
MOCJIEI0BAaTEILHOCTH. ApudMeTnueckas mporpeccuss u e€ cBoiicTBa. ['eoMmerpuueckas Mmporpeccus.
®dopmyia o0IIero YieHa ¥ CyMMBI N MEPBBIX WICHOB apr(PMETHICCKON U TEOMETPUUECKOUTIPOTPECCHH.
Cxopsmiasicst reoMeTpudeckasi IporpeccHsi.

Pemrenye TekcTOBBIX 3a1a4

3anauu Ha Bce apuPMETHUECKUE TCHCTBUS

Pemenne TekCTOBBIX 3amad apudMeTHUECKUM crocodooM. Vcmonp3oBaHue TaONUIl, CXEM,
YyepTexel, Ipyrux cpeAcTB NpeACcTaBlIeHUs JaHHBIX TP PEIICHUN 33Ja4H.

3amaun Ha ABMXKEHUE, pabOTy U MOKYIKH

AHanu3 BO3MOXHBIX CHUTYallMil B3aMMHOTO pPACMOJOXKEHUS OOBEKTOB MPH HUX JIBUKCHUH,
COOTHOIIEHUSI 00bEMOB BBITIOJIHSAEMBIX Pa0OT IPU COBMECTHOM pabdoTe.

3amaun Ha 4acTH, JAOJIH, IPOLEHTHI

Pemenune 3amay Ha HaxoXIEHHME YacTH YHMCIa M 4YUCIa MO ero yacTu. PemeHue 3amady Ha
MPOLEHTHI U Aoiu. [IpuMenenre mponopiuii npu penieHuy 3a1ad.

Jloruueckue 3a1auu

Pemenue noruueckux 3agau. Penenne noruueckux 3aiad ¢ moMoIpto rpados, Tabaui.

OcHOBHBIE METO/BI PElICHUs] TEKCTOBBIX 3a/au: apudmMeTnyeckuil, anredpandeckuii, mepedop
BapuaHTOB. [lepBUuHBIE TpenCTaBICHHUS O APYTHMX METOJaxX peuieHus 3anad (reoOMEeTPUYECKHE U
rpau4ecKue MEeTOIbI).

CTaTHCTHKA M TeOpHUS BepPOSITHOCTEN

CraTtucrtuka

TabnuuHoe u rpaduueckoe MpeacTaBICHHE TAHHBIX, CTOJIOUYAThIE W KPYTOBBIE IUATPAMMBI,
rpaduky, MpUMEHEHHe AMarpaMM M TpapuKOB AN OMHCAHMS 3aBUCUMOCTEN pEalIbHBIX BEIUYHH,
u3BieueHne uHGopmanuu U3 Tadnui, auarpamMm U rpaduxoB. OnucaTeNbHBIE CTAaTUCTUYECKHE



MOKa3aTeNI YMCIOBBIX HaOOpOB: cpeaHee apupMeTHUecKoe, MenuaHa, HauboJibliee W HauMEHBIIEe
3HaueHus. Mepsl paccenBaHMsl: pa3Max, IUCIEPCUs U CTaHIAPTHOE OTKIIOHEHHUE.

CnygaitHast ”3MEHYMBOCTb. M3MeHUMBOCTD ITpH U3MeEpeHusX. Pemaromue npasuia. 3aKOHOMEPHOCTH B
WU3MEHUMBBIX BETUUYHUHAX.

Cnyugaitabie coObITHS

CnyuvaiiHple ONBITBl (IKCHEPUMEHTHI), D3JEMEHTApHbIE CilydalHble COOBITHUA (MCXOJbI).
BepositHoctn  anemeHTapHBIX  coObITM.  CoObITMS B CIOy4alHBIX  DKCHEPUMEHTax U
OJIarONMPUATCTBYIONINE JJIEMEHTapHBIE COOBITHS. BeposTHOCTH cioydaHBIX COOBITHHA. OIBITHI C
PaBHOBO3MOXKHBIMHM ~ 3JIEMEHTAapHbIMU ~ cOOBITUsIMU. Kilaccuueckne BEpOSITHOCTHBIE —OIBITHI  C
UCIIOJIb30BAHUEM MOHET, KyOukoB. IlpencraBienue coObITHH C NOMOLIbIO Juarpamm Oilepa.
[IpoTuBONONIOKHBIE COOBITHS, OOBEAUHEHME U nepecedeHue coObiThil. I[lpaBmiio croxxkeHus
BepositHocTeil. Cmyuaiinbiii BeIOOp. [lpencraBnenue skcrepuMeHnta B Bujae JnepeBa. HesaBucumbie
COOBITHA. YMHOXKEHHE BEpOSTHOCTEH He3aBUCHUMBIX coObITHH. [locrnenoBaTenbHbIe HE3aBUCHUMBIC
ucnelTanud. [IpencraBienne o HE3aBUCUMBIX COOBITUSX B JKU3HH.

DneMeHTbl KOMOUHATOPUKH

[IpaBuno ymHOXXeHUS, NepecTaHOBKH, (axktopuan yucia. CoueTaHUs W YUCIO COYETaHUIL.
®opmyna yncia coyetanuil. Tpeyroabauk Ilackans. OnbITel ¢ OOJBIIMM YHUCIOM PaBHOBO3MOMXKHBIX
AJIEMEHTApHbIX COOBITUH. BblunciieHue BEpOsATHOCTEH B OMNBITAX C MPUMEHEHHEM KOMOMHATOPHBIX
dopmyn. Hcnertanuss beprymm. Ycnex u Heynmada. BeposTHOCTH COOBITUH B CEpPUHM HWCIBITAaHUI
beprymn.

Ciy4aliHble BEJIMYMHBI

3HaKOMCTBO CO CIy4allHBIMH BEJIMYMHAMM Ha MpUMEpax KOHEYHBIX TUCKPETHBIX CIy4YailHbIX
BennunH. Pacnpenenenune BeposTHOCTeH. Marematnueckoe oxujanue. CBOMCTBA MaTeMaTHYECKOIO
oxunanus. [lorstue o 3akoHe Oospmux uyucen. M3mepenue BeposTHOcTed. [IpumeHenwe 3akoHa
OOJBIIMX YHCENT B COLMOJIOTHH, CTPaXOBaHUHU, B 3/paBOOXpaHEHUH, obOecreyeHHH Oe30MacHOCTH
HAaCEeJICHUs B YPE3BbIYANHBIX CUTYyAIUsX.

I'eomerpust
I'eomeTpuueckne purypsoi

@urypsl B reOMETPUH U B OKPYKAIOIIEM MUPE

I'eomerpuueckas ¢urypa. PopmupoBaHHE NPEACTABICHUNA O METANMPEIMETHOM TOHATHH
«purypay.

Touka, nuHUS, OTPE3OK, IpsIMast, Ty, JOMaHasl, INIOCKOCTh, Y01, OMCCeKTpuca yria u eé
CBOWCTBA, BUJIbI YIJI0B, MHOTOYI'OJIBHUKH, KPYT.

OceBas cummeTpusi reomeTpudeckux ¢uryp. LlenTpanbHas CUMMETpUsi TeOMETPUUYECKUX QUTYp.

MHOroyrojabHUKH

MHOroyrojapHUK, €ro 23JeMEeHTl W ero cBoicTBa. Pacmo3HaBaHMEe  HEKOTOPBIX
MHOT'OYTOJIbHUKOB. BBINYKIIbI€ M HEBBIMYKJIBIE MHOTOYTOJIbHUKHU. [[paBUIbHBIE MHOTOYTOJIBHUKH.
Tpeyronbauku. BeicoTta, mMeanaHa, OuccekTpuca, CpefHssl JTUHUS TpeyroyibHUKa. PaBHOOenpeHHbII
TPEYroJbHUK, €ro CBOMCTBA M NpHU3HAKUM. PaBHOCTOPOHHMU TpeyrojbHUK. [IpAMOYrosbHbIN,
OCTPOYTOJIbHBIA, TYNOYTOJIbHBIA TPEYroJibHUKU. BHemHue yrael TpeyrojaeHuka. HepaBeHcTBO
TPEYroJabHUKA.

UYerbipéxyronpuuku. [lapamnenorpamMM, pom0O, MpsSMOYTOJbHHMK, KBajapaT, Tpamnenus,
paBHOOenpeHHas Tpanernus. CBoOWcTBa M TNpU3HAKW Mapajuienorpamma, pomba, MpsIMOYrOJIbHHKA,
KBaJpara.

OKpyXHOCTb, KpyT

OKpyXHOCTb, KPYT, MX JIEMEHTHI U CBOMCTBA; LICHTPaIbHbIE U BIMCAaHHbIE yribl. KacarenpHas
U CeKyllas K OKPYXHOCTH, UX CBOWCTBA. BricaHHbIE U ONHMCAaHHBIE OKPYKHOCTH VISl TPEYTOJIbHUKOB,
YETBIPEXYTOJIbBHUKOB, TPaBUIbHBIX MHOTOYT OJIbHUKOB.

I'eomeTrpuueckue GUrypbl B mpocTpaHCTBE (0OBEMHBIE TENA)

MHororpanHuKk M €ro ajeMeHThl. Ha3BaHMS MHOTOIPAaHHUKOB C pa3HbIM IOJOXEHUEM MU
KoJIM4yecTBOM rpaneil. [lepBuuHbIe MpeJCcTaBIeHUs O MUpaMuje, Napajjenenunene, npusme, chepe,
niape, HWINHAPE, KOHYCE, UX 3JIEMEHTaX U MPOCTEUIINX CBONCTBAX.



OTtHoueHus

PaBenctBo duryp

CBolicTBa paBHBIX TPEYrOJbHUKOB. [IpU3HaKK paBEeHCTBA TPEYrOJbHUKOB.

[TapamienbHOCTB IPSAMBIX
[Ipu3Haky u cBOMCTBa NapauIeabHbIX NPAMBIX. AKCMOoMa napauienasHocT EBkinaa. Teopema @aneca.
[lepnieniukynsipHbie TpsIMbIE

[Ipsmoit  yron. Ilepnenmukynsp k npsmoi. Haxnonnas, mnpoekuus. CepeIuHHbIN
MEpIEeHIUKYISAp K oTpe3Ky. CBONCTBA U MPU3HAKU NEPIEHIUKYISIPHOCTH.

[Tomobue

[IponopunoHnanbHbie 0Tpe3KH, nogooue guryp. IlonoOusie TpeyronpHuku. Ilpusnaku nogodus.

B3anmHoe pacronoxeHue npsMoi 1 OKpY>KHOCTH, IBYX OKPYKHOCTEH.

W3mepenus u BbIYMCIICHUS
Beanunnbl

[Tonsitue Benmuuunbl. {nuna. M3mepenue ninuHel. EnuHUb n13MepeHus JIuHbl. BennunHa yria.
I'panycnas mepa yria.

[Tonatue o miomanu miIockod Gurypsl U e€ cBoicTBax. M3mepenue miomiaaei. Eauauiipi
M3MEepEeHus TUIOIIA N,

[IpencraBnenne 06 00béMe u ero coiictBax. M3mepenue oobéma. Equnniibl usmepenus
00BEMOB.

W3mepenus u BbIYMCIIEHUS

WHcTpymMeHTBl U1 M3MEPEHHM M TOCTPOEHUH; U3MEpPEHHE W BBIYMCIICHHWE YIJIOB, JJIMH

(paccrostHmit), miom@aaeid. TpuroHoMmerpuueckue (QYHKIMHM OCTPOrO Yrja B IMPSMOYTOJIbHOM

TpeyrojbHuke TpuroHomerpuueckue (QYHKUMM TYHOro yrja. BbrumcieHue »ieMeHTOB

TPEYrOJILHUKOB C HCIOJIb30BaHUEM TPUTOHOMETPUUYECKUX COOTHOIIeHHH. dDopMyibl uiomanm

TpPEeyrojbHUKa, NapaieJorpaMMa M €ro 4YacTHBIX BHAOB, (GOPMYINbl JUIMHBI OKPYKHOCTH M

momany kpyra. CpaBHeHue U BbIurclieHne miomaneii. Teopema [Tudaropa. Teopema cunycos.

TeopeMa KOCMHYCOB.
Paccrosaus

Paccrosane mexy Toukamu. PacctostHue oT TOukd 110 psiMoi. PaccrosiHne Mexay purypamu.

I'eoMeTpuueckne mocTpoeHus..

['eoMeTpuueckre NOCTPOEHUS ISl WITIOCTPALIUK CBOWCTB T€OMETpUUYECKUX pUryp.

HNHCTpyMEeHTHI AJ1sI MOCTPOCHHWM: LUPKYJb, JIMHEWKA, yrojibHUK. I[Ipocreimme mocTpoeHus
LHUPKYJIEM U JIMHEHKOM: MOCTpOoeHHe OMCCEKTPUCHI yria, MEpIeHIUKYsIpa K MpsSMOil, yriia, paBHOTO
naHHoMmy. llocTpoeHue TpeyroiabHUKOB MO TPEM CTOPOHAM, JIBYyM CTOPOHAM U YINIy MEXKIy HUMH,
CTOPOHEH JIBYM IPUJIEKAIIUM K HEW yriaMm.

Jlenenue oTpe3ka B JAHHOM OTHOILIEHHUH.
I'eomerpuueckue npeodpa3oBaHus

IIpeobpazoBanms

[Tonsitne npeobpazoBanus. IlpencraBienrne o MeTanpeIMETHOM MOHATHH «IIPeoOpa3oBaHUE.
ITonmoGue.

JIBH>KEHUS

OceBasi W 1LeHTpajdbHasg CUMMETPHsS, MOBOPOT M NapajUieibHBIM MEPEHOC.
KoMmb6uHanum IBUXKEHHH Ha TUIOCKOCTH U UX CBOWCTBA.

BekTopsl 1 KOOpIMHATHI HAa TUIOCKOCTU
Bexkropsl

[TonsiTue BexTOpa, NeHCTBUS HaJ BEKTOPAMH, HCIIOJIb30BaHHE BEKTOPOB B (DPM3UKE, PA3TIOKECHHUE
BEKTOpa Ha COCTABIIAIOLINE, CKAJIIPHOE ITPOU3BE/ICHUE.
Koopaunatst.

OcHOBHBIE NOHATHS, KOOPAUHATHI BEKTOPA, PACCTOSIHUE MEXIY TOUukaMu. KoopauHaThl
CepeluHbl OTpe3Ka. YpaBHEeHuUs QUryp.

IIpuMmeHeHne BEKTOPOB M KOOPAMHAT JJIsl PELICHUs IPOCTENIINX T€OMETPUUECKHX 3a1au.



Hcropusi MaTemaTuKH

Bo3HUKHOBEHHE MaTeMaTUKU KaK HayKH, 3Tanbl €€ pa3BuTus. OCHOBHBIE pa3Jiesibl MAaTEMATUKH.
Brraaromuyecs MaTeMaTUKU U UX BKJIaJ B Pa3BUTHE HAYKHU.

beckoHEYHOCTh MHOKECTBA MPOCTHIX yuces. Uucena u 1nuHbl OTpe3KoB. PanmonaneHble yncia.

[TorpebHOCTH B MppanmoHanbHbix uncnax. llkomna [Mugaropa
3apokaenue anreOpel B Heapax apupMmeTuku. An-Xopesmu. PoxaeHune OykBeHHOW cHMBONHKH. [1.
®epma, @. Buer, P. [lexapt. Mcropus Bompoca 0 HaxoxACHUHU (OpMyl KOpPHEH ainredpandyeckux
ypaBHeHuU# creneHei, 6onpmux yerelpéx. H. Tapranea, k. Kapnano, H.X. AGens, 3. [Nanya.

[losiBneHne MeTroAa KOOPAMHAT, MO3BOJISIOUIETO INEPEBOJUTH F'E€OMETPUUYECKHE OOBEKTHI Ha
s3Ik anreOpsl. [losiBnenune rpapukos pynkuuii. P. Iekapt, I1. @epma. [Ipumepsl pa3nuyHbIX cHCTEM
KOOp/JUHAT.

3amaua Jleonapmo Iluzanckoro (®Pubonauum) o kpohukax, yucia dubonayunm. 3amaya o
maxMaTHou 1ocke. CXoAMMOCTh T€OMETPUIECKOM MPOTPECCUH.

Hctoku Teopun BEpOSTHOCTEN: CTpaxoBoe A€o, azapTHbie urpsl. I1. @epma, b.I1ackans, ‘. bepuymimu,
A. H. Konmoropos.

Ot 3emnenenuss k reomerpuu. Ilugarop u ero mkona. Panec, Apxumen. Ilmaton wu
Apucrorens. [loctpoeHne mnpaBUIIBHBIX MHOTOYTrOJbHHMKOB. Tpuccekuus yria. KBampatypa kpyra.
VnBoenue kyba. Mctopus umcma m. 3onoroe ceuenue. «Hawama» Esxmupma. JI. Dinep, H. W.
JloGaueBckuii. Micropus naroro nocrynara.

I'eomeTpus 1 uckyccTBO. ['eoMeTpuUecKre 3aKOHOMEPHOCTH OKPYXAIOIIEro MHUpa.
ActpoHomus u reomerpust. Yto u kak y3Hanu AHakcarop, JpatocheH u Apuctapx o pasmepax JIyHsl,
3emuin u Cosnua. Paccrostust ot 3emnu o Jlynsl u Connua. M3mepenue pacctosiHusl OT 3eMiIH 10
Mapca.

Ponp poccuiickux yu€Hbix B pa3Butuu maremaruku: JI. Oiinep. H.W. Jlo6aueBckuii, I1.JI.
Yeorpmes, C. Kopanesckas, A.H. Koamoropos.

Marematuka B pasButuu Poccuu: Iletp I, mikosia MareMaTH4eCKMX U HABUTATOPCKUX HAYK, Pa3BUTHE
poccutiickoro ¢mota, A.H. Kpsimos. Kocmudeckas nmporpamma u M.B. Kemnupim.

TemaTHyeckoe MIIAHMPOBaAHUE

5 KJacc
No Tema (pazgemn) Komuuect| B TOM ymcie oTBOAMMBIX Ha
BO YaCOB | OCBOEHHE NMPAKTUYECKOU YacTu
Ha MIPOrPaMMBbI
U3y4eHUe
v KonTposbnsie | [IpoBepounbie
padboThI paboThI
Paznen 1.Harypanbabie uncna(194.)
1 |Psg HaTypanbHBIX YUCEIL. 2
2 |Hudpsl. JecaTuunas 3anuch HaTYpadbHBIX YUCEN. 3
3 |Otpe3sok. JlnmHa oTpeska. 4
4 |IInockocts. [pamas. Jlyu. 2
5 |Ilxana. KoopauHaTHbIiM Tyd. 3
6 |CpaBHeHHe HAaTypalbHbIX YHCEI. 5 1
Paznen 2.Cnoxxenue v BBIYMTaHUE HATYpaTbHBIX yncen(314.)
7 |CrnoxeHue HaTypalbHbIX yrcen. CBoHCTBa 3
CIIOXKEHHS




8 | BolunTanue HaTYpalbHBIX YHUCEIN. 4
9 |YucnoBsie 1 OyKBeHHBIE BhIpaKeHHsI. DOPMYIIBI. 4
10 |YpaBHeHue. 3
11 |¥Yron. OGo3HaYEHHUE YTIIOB. 2
12 |Bwunasl yrios. M3mepenue yrios. 5
13 |MmuoroyronbHuKkd. PaBHbIe UTYpHI. 2
14 | TpeyroiabHUK U €ro BUIBIL. 3
15 |IIpsmoyronbHuk. Ock cUMMeTpUH (DUTYPHI. 5
Paznen 3.YMHOXEHME U eNeHre HaTypalbHbIX uyncen (364.)
16 | Ymuoxenwue. [lepemectuTennsHOE CBOHCTBO 4
YMHOKCHUSL.
17 |CouerarenbHOE U pacnpeeIUTeIbHOE CBOMCTBO 3
YMHOKCHUSL.
18 |lenenue. 7
19 | denmeHue ¢ OCTaTKOM. 3
20 |CreneHp yncna. 3
21 |ITmomans. [Tnomame TpsIMOYTOJTBHAKA. 4
22 | IlpsmoyronpHbIi napamienenunen. [Tupamuma. 3
23 | O6BeM MPSAMOYTOJIBLHOTO MapaslIeNICIIUIIe 1A, 4
24 | KoMOuHaTOpHBIC 3a/1a4H. 5
Paznen 4. O6p1kHOBEHHBIE IpoOH (174.)
25 |IlonsiTHe OOBIKHOBEHHOU APOOH. 5
26 |IlpaBuiabHBIC U HEMpaBUIIbHBIC TpoOu. CpaBHEHHE 3
npoOei.
27 |Cno)xeHue ¥ BRIYUTAHUE IPOOEH C OJIMHAKOBBIMH 2
3HAMEHATEISIMH.
28 |JIpoOu u neneHue HaTypaabHbIX YHCel. 1
29 |CwmemiaHHbIe YKCha. 6
Paznen 5. Jlecaruunbie npoou (484.)
30 |IIpencraBiieHne 0 AECATUYHBIX IPOOSX. 4
31 |CpaBHEHHE ECATUYHBIX IpOOeH. 3
32 |Oxpyraenue yucen. [lpuxkuaku. 3
33 |CnoxeHue U BEIUUTAHUE JECITHUYHBIX APOOESH. 7
34 | YMHOXEHHE AeCATUYHBIX IpOOeii. 7
35 |[leneHue AecATUYHBIX IpOOeit. 10
36 |Cpennee apudmernueckoe. CpenHee 3HaYCHHE 3
BEITUYHHBI.
37 |IIpouentsl. HaxoxaeHue mpoOIEHTOB OT YHUCIIA. 4




38

Haxoxxaenue urcnia 1o ero IMPpOUCHTAaM.

7

1

Pa3nen 6.I1oBTOpeHue u cucreMaru3anus U3y4eHHOTO

Marepuania (194.)

1
UTOIro 170 4 8
6 kJace
No Tema (pazgen) Konnuec | B ToM ymcie 0OTBOAMMBIX Ha
TBO OCBOCHHE MPAKTUICCKON JacTh
4acoB Ha MIPOTPAMMBI
usydeHu | KontpoisbHbie | IIpoBepodnsl
e paboThI € paboThl
Paznenl./lemumocts HaTypasibHbIX yncen (16 4.)
1 JlenuTtenu u KpaTHbIE. 2
2 [Tpusznaku nenmumoctr Ha 10,5 u 2. 3
3 [Tpu3naku nenmumoctH Ha 9u 3. 3
4 [TpocTeie 1 cocTaBHBIE YUCIIA. 2
5 HauGonpimii o01muii 1euTeb. 3
6 HaumensIee o01ee kpaTHoe. 3 1
Paznen 2. OObikHOBEHHBIE 1poOH (374.)
7 OcHOBHOE CBOMCTBO JpoOH 2
8 Coxkparienue apooeit 3
9 [IpuBenenue apobeii k 001IeMy 3HaAMEHATENIO. 4
CpaBHenue nipo0eit
10 | CrnoxxeHue u BeIYUTAaHKE IpoOei ¢ pa3HbIMHU 5 1
3HaMEHaTEeIISIMH
11 YMHOXeHHEe ApoOeit 5
12 Haxosxnenue npodu oT uncia 3
13 | B3aumHO 0OpaTHbIC Uynca 1
14 Jenenne npobeit 5 1
15 Haxosxienue guciia 1o 3Ha4eHuIo ero apoou 3
16 | [IpeoOpazoBanue OOBIKHOBEHHBIX JIpo0eii B 4
JeCATUYHBIC.
17 | HecatnuHoe npuOImKkeHne 0OBIKHOBEHHOM 1pooH 3 1
Pazgen 3. OtHOmEeHus u iporopruu(27 4.)
18 | OtHouIEeHMUS. 2
19 | [Iponopuun. 5
20 [IpolieHTHOE OTHOIIEHHE ABYX YUCEIL. 3
21 | Ilpsmas m oOpaTHast TPOMOPIIMOHATILHBIC 2
3aBHCHUMOCTH.
22 JleneHue yncia B JaHHOM OTHOILICHHH. 3 1
23 | OKpYXHOCTb U KPYT. 2
24 Jnuna okpyxknoctu. [Inomans kpyra. 2
25 | Hunueap, KOHyC, 1map. 1
26 | JlnarpamMMsl. 3
27 | CnyyaiiHble coObITusl. BeposiTHOCTB citydaifHOTO 3 1
COOBITHSL.
Paznen 4. PaiionanbHble Yncia U ASWCTBUS HaJ HUMU (684.)
28 | [lomoxutenbHBIE ¥  OTpHUIATENBHBIE  YHUCIA. 7
KoopnunatHas npsimasi.
29 | Monynb uncna. CpaBHEHHE YnCell 8




30 | CnosxeHue palMOHAILHBIX YUCEN U CBOMCTBA 6
CIIO>KEHHUSI.
31 | Boruuranue pauroHaIbHBIX YHCENT 6 1
32 | YMHOXKEHHUE pallMOHATBHBIX YHCEI U CBOMCTBA 7
YMHOKEHUSL.
33 | Koadpdurmmenr. 5 1
PacnpenenurenbHOE CBONCTBO YMHOKCHHUS.
34 | JleneHue parioHAILHBIX YUCEIL. 5
35 | Pemenue 3a/1a4 ¢ IOMOIIBIO YPAaBHCHHIMA 7 1
36 | [leprieHAMKYISPHBIE IPSIMBIE. 3
37 | OceBas v HEHTpAJIbHASI CHMMETPHH. 3
38 | [lapamtensHBIC IPSIMBIE. 2
39 | KoopauHaTHAS MII0CKOCTD. 5
40 | I'padukn. 4 1
[ToBTOpEHUE U cucTeMaTHU3alMsl yueOHOTO 22 1 3
MaTepuaa.
UTOI'O 170 4 10
7 knacc
Auredpa
Ne Tema (pa3znen) Konnuec B ToMm uucne, oTBOIUMBIX Ha
TBO OCBOEHHE NIPAKTUIECKOH YacTh
9acoB Ha MIPOTPAMMBI
n3ydeHu | KonrtpoisbHble | IIpoBepouHsbie
e paboThI paboThI
Pazgen 1.IToBTopenue. Beipaxkenusi, ToxaeCTBa, ypaBHEeHU (254.)
1 | [loBTOpenue. Beipaxkenus. 6
2 | IIpeobpa3zoBaHue BBIPAKEHUI. 5 1
3 | YpaBHEHHS C OJJHOM IMEPEMEHHOM. 9
4 | CTaTUCTUYECKUE XapaKTEPUCTHUKH. 4 1
Paznen 2.®yukuwm (114.)
5 | OyakuuM 1 ux rpaduky. 5
6 | Jlunelinas ¢pyHkuus. 6 1
Paznen 3.Cremnens ¢ HaTypalbHBIM Moka3aTeneM (114.)
7 | CreneHsb U ee CBOWCTBA. 5
8 OIHOYJIEHEL. 6 1
Paznen 4. Muorounensi(174.)
9 | Cymma 1 pa3HOCTh MHOTOUJICHOB. 4 1
10 | IIpou3sBeneHue oqHOUWIEHA U MHOTOUICHA. 6
11 | IlpousBeneHne MHOTOUJICHOB. 7 1
Paznen 5. ®opmyisl cokpaiméHHoro ymHoxxeHus (204.)
12 | KBagpaT cyMMBI U KBaJpaT pa3HOCTH. 5




13 | Pa3znoctb kBagpaToB. CyMMa u pa3HOCTh KYOOB. 5 1
14 | Ilpou3BeneHrEe MHOTOUJIECHOB. 10 1
Paznen 6. Cuctembl TMHEHHBIX ypaBHeHHH (164.)
15 | JluneliHble ypaBHEHUS C IByMs IEPEMEHHBIMU U 6
UX CUCTEMBI.
16 | Pemenue cucteM JIMHEHHBIX yPaBHEHUH. 10 1
[ToBTOpEHUE 3 1
UTOI'O 102 4 6
I'eomerpus
Ne Tema (pazgen) Konuuec | B ToM ymciie 0OTBOAMMBIX Ha
TBO OCBOEHHE MPAKTUIECKOH YacTh
94acoB Ha IPOTPaMMBI
usydeHu | Konrponsnsie| IIpoBepounsie
e paboThI paboThI
Pa3znen 1.HauanbsHbie reomeTpuyeckue ceenenusi(104.)
1 | [psimast, OTpe30K, JIyd U yroJ. 4
2 | CMexXHBIC M BEePTUKAIBHBIC YIITHL. 6 1
[eprieHAUKYIISIPHBIE TIPSIMBIE.
Paznen 2. Tpeyronsauku(174.)
3 | IIpu3Haku paBeHCTBA TPEYrOJIHHUKOB. 8 1
4 | OxkpyKHOCTb. 3a/1auu Ha TIOCTPOCHHE. 9
Paznen 3. Ilapannenbuasie npsimbie(134.)
5 | [Ipu3Haku mapamuieTbHOCTH MPSMBIX. 7 1
6 | ColicTBa MapauieIbHBIX MPSMBIX. 6 1
Paznen 4. CooTHOIIEHUST MEX Y CTOPOHAMH | YTIIaMH TpeyrojabHuka(184.)
7 | CymMma yrioB TpeyrojbHHKa. 2
8 | CooTHOIIEHUS MEXly CTOPOHAMHU U YTJIaMH 4 1
TPEYroJIbHUKa
9 | IIpsimoyronbHbIE TPEYrodbHUKU. PaccTosiHuE OT 5 1
TOYKH J0 MPSIMOM.
10 | ITocTpoeHue TpeyroabHUKOB. 7
Paznen 5. IloBropenue. Pemenue 3agau(104.)
11 | Pemenue 3amau 10 1
UTOI'O 68 4 3




8 kiacce

Auredpa
No Tema (pazgen) Konnuec | B TOM unciie 0OTBOAUMBIX Ha
TBO OCBOCHHUE NMPAKTUYECKON YacTu
4acoB Ha IIPOrPaMMbI
usydeHu | KontpoisbHbie | IIpoBepodHsl
e paboThI € paboThl
Pa3nen 1.BBogHoe noropenue. Panmonanbubie 1podu (254.)
1 | PanuoHnanbHbIe 1poOU U UX CBOWCTBA. 7
2 | Cymma u pa3HOCTB JpOOCH. 7 1
3 | [IpousBenenue u yacTHOE APOOEH. 11 1
Paznen 2.KBanpatusie kopuu. (194.)
4 | JlelicTBUTEIbHBIC YUCIIA. 2
5 | Apudmernyeckuil KBaapaTHbIH KOPEHb. 5
6 CpoiicTBa apu(PMETUYECKOTO KBaJAPATHOTO 4 1
KOPHSL.
v [Ipumenenue cBoOCTB apupMeTHUECKOTO 8 1
KBaJIpaTHOTO KOPHSL.
Paznen 3.KBanparusie ypaBuenus (214.)
8 | KBampatHoe ypaBHEHHE U €r0 KOPHHU. 11 1
9 | JpoOHble paniMoOHaIbHBIC YPaBHEHUS. 10 1
Paznen 4.Hepasenctna (204.)
10 | YucrnoBbie HEpaBEHCTBA U MX CBOMCTBA. 13
11 | HepaBeHCTBa C OJTHOM MEPEMEHHOM. 7 1
Paznen 4.CreneHp ¢ 11e1bIM MTOKa3aTeNeM. DIeMEHThI cTaTUCTUKH (114.)
5 | CreneHs C LIETBIM [TOKA3aTEIEM. 7 1
DNeMEeHTbI CTATUCTUKH. 4
6 IToBTOpenue. Pemenune 3amau 6 1
WUTOr'O 102 4 5
I'eomerpus
Ne Tema (paznen) Konuuec | B TOoM umcie, OTBOAMMBIX Ha
TBO OCBOCHHE MPAKTUYECKON YacTH
4acoB Ha MIPOrPaMMBbI
nzydyeHn | KontponsHbie | IIpoBepounsl
e paboThI e paboTbI
Paznenl. IloBropenue. YeTbIpEXyronbHUKN
(16u.)
1 | [ToBTOpeHue. MHOTOYTOBHUKH. 3




2 | Yerbipéxyronbuuku. [lapamienorpamm, 7
Tpanenus. Teopema PDaneca.
3 | IIpsmoyroneuuk. Pom6. KBagpar. OceBas u 6
LEHTpaJIbHAS] CHMMETPHUH.
Pazpen 2.11nomans (144.)
4 | TInomaae MEHOTOYTOIBHUKA. [L01IIa1H 2
PSIMOYT OJIbHHKA.
5 | [Inomaae mapamiesaorpaMmma, TpeyrojabHHUKa, 6
Tparnenu.
6 | Teopema [Tudaropa. 6
Paznen 3. Ilogo6ubIe TpeyroapHuKH (194.)
7 | Ilpu3Haku nogo6ust TpeyrojbHUKOB 8
8 | Ilpumenenune moa00usI K T0Ka3aTeIbCTBY TEOPEM 7
Y PEIICHUIO 33/1a4.
9 | CooTHOIIEHUSI MEXTy CTOPOHAMH H YTITaMH 4
MPSIMOYTOJIBHOTO TPEYTOJIBHUKA.
Paznen 4.0xpyxuocts (174.)
10 | KacarenbHast K OKPY>KHOCTH. 3
11 | llenTpanbHbIC U BOUCAHHBIC YTIIBI. 4
12 | Yetsipe 3amMedaTeabHbIE TOUYKHA TPEYTOJIbHHUKA. 3
13 | BriucanHasi 1 onMcaHHas OKPY>KHOCTH. 7
PaznenS.IloBropenune (24.)
5 | [loBTOpenue 2
UTOI'O 68




9 kiace

Auredpa
No Tema (pazgen) KonnuectBo | B TOM unciie OTBOAMMBIX HA
4acoB Ha OCBOEHHUE ITPAKTUUECKOMN
U3y4EHUE YaCTH MPOTPAMMBbI
KonTtposbasie | [TpoBepounbie
paboThl paboThl
Pazpnen 1.1loBTopenue. KBaapatuunas ¢pynkius (264.)
1 | IloBropenue. DyHKIMU U UX CBOWCTBA. 9 1
2 | KBamparHblii TpexuJieH. 5
3 | KBagparuunas GpyHkius. 8 1
4 | Crenennas ¢pyakuus. KopeHb n-oif cTeneHu. 4
Paznien 2. YpaBHEeHHs U HEpaBEHCTBA C OJTHOW NiepeMeHHOM (144.)
5 | Llenoe ypaBHEeHMsI U €ro KOPHHU. 8
6 | HepaBeHcTBa ¢ 0JHOW TIEPEMEHHOA. 6 1
Paznen 3. YpaBHeHHs M HEpaBEHCTBA C ABYMSI IEPEMEHHBIMU U UX CUCTEMBI (174.)
7 | YpaBHEHUs C 1ByMS IEPEMEHHBIMU U UX 12 1
CHCTEMBI
8 | HepaBeHcTBa ¢ 1ByMS IEpEeMEHHBIMHU M UX 5
CHCTEMBI
Paznen 4. Apudmernueckas u reomerpuueckas nporpeccuu (154.)
9 | Apudmerudeckas mporpeccusi. 7
10 | 'eoMeTpudeckas Iporpeccus. 8 1
Paznen 5. DnemeHTh KOMOMHATOPUKH U TEOPUH BEPOSTHOCTEH
(134.)
11 | DnemeHTh KOMOMHATOPHUKH. 9
12 | HavanbeHbIE CBEICHUS U3 TOPUH BEPOSATHOCTEN 4 1
Paznen 6. IToBTopenue (174.)
13 | IloBTOpEHUE 17 1
UTOI'O 102 4 4
I'eomerpusi
No Tema (paznen) KommuectBo | B TOM ymcie, 0OTBOAUMBIX HA
4acoB Ha OCBOCHHUE MPAKTHUYECKOM
U3y4eHue YaCTH MPOrPaMMBbl
KonTtposbnsie | [IpoBepounbie
paboThI paboThI
Paznenl. Bekropsl. Meron koopauHat (184.)
1 | Ilousartue BexTopa. JlelcTBUS HAll BEKTOPAMHU. 8
2 | Koopaunatsl BekTopa. 2 1
3 | Ilpocreiimue 3aga4u B KOOpAXHATAX. 2
4 | YpaBHEHUS OKPY>KHOCTHU U MPSMOIL. 6 1
Paznen 2. CooTHOIIEHUS MEX/1y CTOPOHAMHU U YTilaMH TpeyroybHuka. CkalsipHOE POU3BEICHHUE
BeKkTOpoB (114.)
5 | CuHyc, KOCUHYC ¥ TAaHT€HC YTJa. 3
6 | CooTHOLIEHUS MEXIY CTOPOHAMU M YIJIaMU 4
TPEYroJIbHUKA.
7 | CkansipHO€ NMPOU3BEJCHNE BEKTOPOB 4 1
Paznen 3. JlmrHa OKpYXHOCTH U IUomaap kpyra (124.)
8 | [IpaBUIBbHBIE MHOTOYTOJIBHUKH. 4 1
9 | [lnuHa OKpY>KHOCTH M IIJIOIIAb Kpyra 7 1




Paznen 4./IBmxenus .(84.)
10 | [MonsiTHE TBUKECHHUSL. 1
11 | Buasl ABMO>KEeHHS. 7 1
Pa3nen 5. HauanbHble cBeieHus U3 ctepeomeTpuu (84.)
12 | MHOTOrpaHHUKH. 4
13 | Tena BparieHus. 4 1
Paznen 6. HauanbHeie cBeieHNs U3 cTepeoMeTpuu (24.)
6 | O6 akcromax naHumMeTpun | 2 \ \
Paznen 7. IloBTopenue (94.)
7 | lloBTOpenue 9 1
UTOI'O 68 4 4
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