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AHHOTAIUA

K padoueil mporpamMmMe o MaTeMaTHKe JJs o0yuaomux 8-9 kiaccos.
PaGouas mnporpamma 1o MaremMaTUKe OCHOBHOTO OOIIEro 0Opa3oBaHUS
['ocynapcTBeHHOTO OrOIKETHOTO 00I1Ie00pa3oBaTeabHOrO yupexaeHuss Camapckon
oOnacTu cpenHsas oOuieoOpa3zoBareibHas IIKoia c. UepHOBKAa MYyHHUIIMIAIBHOTO
paiiona CeprueBckuii Camapckoi o0JlacTU COCTaBJIEHa HA OCHOBAHUU CJICIYIOIINX
HOPMATHBHO-TIPABOBBIX TOKYMEHTOB:
1. @epaepanbHbIl TOCYIAPCTBEHHBIM 00pa30BATENbHBIA CTaHAAPT OCHOBHOIO
o0miero oopazoBaHusi, yTBEPKAEHHBIA pUKazoM MuHuctepcTsa oOpa3zoBaHUs U
Hayku Poccuiickoit ®enepamuu ot 17.12.2010 No 1897 «OO0 yTBepkaeHUH
(denepaibHOro0 TroCyJIapCTBEHHOTO 00pa3oBaTENbHOIO CTaHAApTa OCHOBHOIO
o01ero oOGpa3oBaHus».
2. Ilpuka3z MunucrepctBa oOpa3oBanus u Hayku PO ot 31.12.2015 Ne 1577 "O
BHECCHHHM W3MEHEHUU B (QeAepalbHblii TOCy/IapCTBEHHBIN 00pa30BaTeIbHBIMN
CTaHJAapPT OCHOBHOIO oOwIero 0oOpa3oBaHMs, YTBEPKACHHBIM MPUKA30M
MunucrepctBa oOpazoBanusi U Hayku Poccuiickoit @enepanuu ot 17 nexadps
2010 r. N 1897".
3. OcHoBHas o0Opa3oBaTesbHAas MPOrpaMMa OCHOBHOTO OOIIEro oOpa3oBaHUs
['6OY COII c. YepHoBka um. lemugona K.I1.
4.  Yueonsii urad 'BOY COIII c. Yeprorka um. Jlemugosa K.I1.
5. OOpa3oBareibHBIH  MPOLECC  OCYIIECTBISAETCS C  HCIOJb30BaHUEM
y4eOHUKOB, YYEOHBIX MOCOOMH, BXOISIIMX B JEHCTBYIOIUU (DenepanbHbINA
nepedeHb. [lepeyeHb yueOHUKOB €KEroJHO YTBEPKAAETCA MPUKA30M AUPEKTOpa
1O IIKOJIE.
Ha u3yuenue yuebHoro kypca «Marematuka» B 8- 9 kiacce orBoautcs 374 yaca:

B 8 KJacce:
-Moynib Anrebpa 136 gacoB (4 yacoB B HEZEINIO);
- Mmoaynb I'eomeTpust 68 yacoB (2 yaca B HEAEIIO);
B 9 Kkiacce:
-moayib Anredpa 102 yaca (3 4yacoB B HEJENIO);
- MoayJib ['eometpust 68 yacoB (2 yaca B HEZIEIIO)

PaGouass mporpamma BkJItOYaeT B ceOsl MJIAHUPYEMbIE PE3yJbTaThl, COJAEPKAHUE
y4e0HOTro MpeMeTa, TEMaTUYECKOe TUIAaHUPOBAHUE.

Cpok peanuzanuu nOporpaMmmel - 2 roja.



PabGouas nporpamma no marematuke 8-9 kiacc.

1. IInanupyembie pe3yibTaThbl 0CBOEHHS Y4eOHOI0 NpeaMeTa
JInyHOCTHBIE pPe3y/IbTAThI:

1. Poccuiickasi TpakJaHCKas WICHTUYHOCTh (MaTPUOTU3M, VYBaXKEHHE K
OreuecTBY, K NOPOLLIOMY M HACTOAIIEMY MHOTOHAallHOHAJIBHOIO Hapoja
Poccuu, 4yBCTBO OTBETCTBEHHOCTHU U J10Jira niepea PoauHoil, uneHTugukanus
cebsi B KadecTBe TpaxaaHuHa Poccuu, cyObeKTHBHAsE 3HAYMMOCTH
WCIIOJIb30BaHUsl PYCCKOTO sI3bIKa M SI3BIKOB HapoAoB Poccum, oco3HaHue u
OLIYIIIEHUE JIMYHOCTHOM CONPHUYACTHOCTU CYJIb0E€ POCCUUCKOrO Hapona).
Oco3HaHuE€ STHUYECKON NPUHAIJICKHOCTH, 3HAHUE HWCTOPUHU, A3bIKA,
KyJBTYpbl CBOETO HapoAa, CBOEro Kpas, OCHOB KYyJIbTYpPHOTO HacCIEOus
Hapos0oB Poccun u denmoBedyecTBa (UIECHTUYHOCTH YEJIOBEKA C POCCHUMCKOM
MHOTOHAIIMOHAJIBHOW  KYJbTYpPOH, CONMPUYACTHOCTh HWCTOPUM HApPOJAOB U
rocyJapcTB, HaxOJUBIIUXCA Ha TEPPUTOPUM COBpeMeHHON Poccum);
MHTEPUOPU3ALNS TYMAHUCTUUECKHUX, JEMOKPATHUUYECKHX W TPAAUIMOHHBIX
LEHHOCTE MHOTOHAIIMOHAJIBHOTO POCCUIMCKOTO OOIIECTBA.

Oco3HaHHOE, YBAKUTEIBHOE U I0OPOKENIaTeTbHOE OTHOIIEHUE K UCTOPUH,

KYJbTYp€, PEITUTUH, TPAAUIIUSAM, A3bIKaM, LIEHHOCTSIM Hapoa0B Poccuun n HapoaoB

MHpa.

2. T'OTOBHOCTb W CIIOCOOHOCTH OOYYAIOIIUXCA K CaMOpPa3BUTHIO U
caMm000pa30BaHUIO HA OCHOBE MOTUBAIIUU K OOYYEHHIO U TTO3HAHUIO; TOTOBHOCTh
U CHOCOOHOCTH OCO3HAHHOMY BBIOOPY H  TOCTPOCHHIO JalIbHEHIeH
WHJUBUAYAJILHOW TpaeKTOpUM OO0pa3oBaHHWs Ha 0aze OPUEHTUPOBKU B MHUPE
npodeccuii U TPoEeCCHOHANBHBIX TPEANOYTCHUN, C YYETOM YCTOWYMUBBIX
MMO3HABATEIbHBIX UHTEPECOB.

3. Pa3BuToe MOpambHOE€ CO3HAHWE U KOMIIETEHTHOCTh B PEIICHUU
MOpaJbHBIX TIPOOJIEeM Ha OCHOBE JIMYHOCTHOTO BbIOOpa, (QopMHUpOBaHUE
HPABCTBEHHBIX YYBCTB M HPAaBCTBEHHOTO TIOBEACHUS, OCO3HAHHOTO U
OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHBIM IIOCTYNKaM (CIOCOOHOCTH K
HPAaBCTBEHHOMY CaMOCOBEPLIEHCTBOBAHUIO; BEPOTEPIIUMOCTD, YBAXKUTEIBHOE
OTHOILIEHHE K PEJIMTHO3HBIM UyBCTBaM, B3IJISIaM JIFOAEH WM MX OTCYTCTBUIO;
3HAHUE€ OCHOBHBIX HOPM MOpajd, HPABCTBEHHBIX, JIYXOBHBIX HJECAJIOB,
XpPaHUMBIX B KYJbTYPHBIX TpaIWLIMSIX HApPOIOB Poccuu, rOTOBHOCTH Ha HUX
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OCHOBE K CO3HATEIbHOMY CaMOOTPAHMYEHHUIO B MOCTYNKax, IOBEICHUH,
pPacTOYUTENTFHOM TOTPEOUTENBCTBE; CHOPMHUPOBAHHOCTH MPEACTABICHUN 00
OCHOBaX CBETCKOM ATHUKHU, KYJIbTYPhl TPAJULMOHHBIX PEIUTUHA, UX POJH B
pa3BUTUM KyJIbTYpbl W uUcTOpUM Poccunm u yenoBeyecTBa, B CTAaHOBJIEHUU
IPpaKJAHCKOTO OOIIEeCTBA W POCCUUCKOW TOCYAapCTBEHHOCTH; IMOHUMAaHUE
3HAYEHUS HPABCTBEHHOCTHU, BEPHl M PEIIMTUU B >KU3HM YEJIOBEKA, CEMbU U
obmiectBa). CPOpMUPOBAHHOCTH OTBETCTBEHHOTO OTHOIIEHUSI K YYEHHUIO;
YBQKUTEIIBHOTO OTHOLICHUSI K TPYIy, HAJIMYHME OMNbITA y4acTUS B COIMAJIBLHO
3Ha4YUMOM TpyJe. Oco3HaHHE 3HAYEHUS] CEMbU B JKM3HU YEJIOBEKa M OOLIECTBA,
MPUHATUE HEHHOCTH CEMEMHOM JKU3HH, YBAKUTEIBHOE U 3a00TIMBOE OTHOLIEHUE
K YJIEHaM CBOEHN CEMBH.

4.  CdhopMUPOBAHHOCTH LEJI0CTHOTO MHUPOBO33pEHU,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOMN
MPAKTUKH, YYWUTHIBAIOUIETO COIMAJIBHOE, KYJIBTYPHOE, S3bIKOBOE, JTYXOBHOE
MHOT000pa3ne COBPEMEHHOIO MUPA.

5. Oco3HaHHOE, YBaXXUTEIbHOE M JI0OpOXKEIATEIbHOE OTHOIICHHE K
JpPYroMy YeJIOBEKY, €ro MHEHHI0, MUPOBO33PEHHUIO, KYJIbTYpeE, S3bIKY, BEpE,
IPpaKJAHCKON TO3UIMU. ['0TOBHOCTh U CIIOCOOHOCTH BECTU AHAIIOT C JPYTUMU
JIOJbMUA M JIOCTUTaTh B HEM B3aMMONMOHUMaHUs (uaeHTU(dUKaiums ceds Kak
MOJIHOMIPABHOTO CyObEKTa OOINEHMS, TOTOBHOCTh K KOHCTPYHMPOBAHHUIO 0Opasza
napTHepa Mo JUaJory, TOTOBHOCTh K KOHCTPYHPOBAHHUIO o0Opa3a IOMyCTHMbBIX
Croco0OB Auanora, rOTOBHOCTh K KOHCTPYMPOBAaHUIO Mpolecca auanora Kak
KOHBEHIIMOHUPOBAHUSI HMHTEPECOB, MPOLENYp, TOTOBHOCTh M CHOCOOHOCTH K
BEJICHUIO NEPETOBOPOB).

6. OCBOEHHOCTH COIIMAJILHBIX HOPM, MPABUJI TIOBEACHHUS, pojiel u Ghopm
COIIMAJIbHOM JKWM3HM B TPYINaxX M COOOIIeCTBaX. YdYacTHE B IIKOJIbHOM
CaMOYIIPaBJICHUM U  OOIIECTBEHHOM KU3HM B TMpeJenax BO3PACTHBIX
KOMIETEHIIUA C Y4YEeTOM PETUOHAJBHBIX, ATHOKYJIBTYPHBIX, COLMAIBHBIX U
HKOHOMHUYECKUX OCOOEHHOCTEeH ((opMHpOBaHHE TOTOBHOCTH K YYacTHIO B
MPOLIECCE YMOPANOYECHUS] COLUMATBbHBIX CBS3€d M OTHOILIEHHUM, B KOTOPBIE
BKJIIOYEHBI U KOTOpbIe (OPMHUPYIOT CaMHU ydYalluecs;, BKJIOYEHHOCTh B
HEMOCPEACTBEHHOE TPaXKJAHCKOE y4acTHE, TOTOBHOCTh Yy4acTBOBaThb B
XKU3HEIEATEIIbHOCTH IIOIPOCTKOBOTO OOIIECTBEHHOTO o0BbeIMHEH NS,
MMPOAYKTHUBHO B3aWMOJECUCTBYIOLIETO C COLUHUAIBHOM CPEAOW U COUUAIBHBIMU
WHCTUTYTaMH; HUJCHTHU(UKAIMs ceO0s B KadecTBE CYOBEKTa COIUAIBbHBIX
npeoOpa3oBaHUil, OCBOCHHME KOMIIETEHTHOCTEH B cdepe OpraHu3aTopcKoi
JEATEIIbBHOCTH; WHTEPUOPU3ALMS LIEHHOCTEN CO3MAATEIBHOTO OTHOLIEHUS K
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OKPYXKalOUIEH JIEUCTBUTEIBHOCTH, LUEHHOCTEM COLMAJIBHOIO TBOPYECTBA,
LICHHOCTH  IPOAYKTUBHOW  OpraHMW3alyMyd  COBMECTHOW  JEATEIBbHOCTH,
caMopealnu3allMi B TpynIe W OpPraHu3alyH, LIEHHOCTH «APYroro» Kak
paBHOINpPaBHOTO  MmapTHepa,  (OpPMHpPOBAHME  KOMIIETEHIIMH  aHalu3a,
MPOCKTUPOBAHUS, OpraHU3alMy  JIEITeNbHOCTH, pediIeKcur HU3MEHEHUH,
CIIOCOOOB ~ B3aMMOBBITOJIHOTO  COTPYJHHMYECTBA, CHOCOOOB  pealu3aliu
COOCTBEHHOI'0 JTUAEPCKOT0 MOTEHIIUANA).

7.  CdhopMHpOBaHHOCTH IEHHOCTH 3I0pPOBOTO W Oe3omacHOro obpasza
KW3HU; UWHTEPUOPHU3AlMS MPaBUI  HUHAUBUIYATBHOTO U  KOJUIEKTUBHOTO
0e30MacHOro MOBEJICHUS B YPE3BBIYAMHBIX CUTYALUAX, YIPOXKAIOIIUX JKU3HU U
3I0POBBIO JIFOAEH, TPaBUJI TOBEJICHUS HA TPAHCIIOPTE U HA I0POTraXx.

8. PasBurocth 3CTETUYECKOTO CO3HAHM gyepes OCBOCHUE
XyIOKECTBEHHOIO  Hacimeaus HapoiaoB Poccum w MHpa, TBOPYECKOU
NEATEIbHOCTH  3CTETUYECKOro  Xapakrtepa  (CIOCOOHOCTh  MOHUMATh
XYIOKECTBEHHBIE TMPOW3BEICHUS, OTPAXAlOIIUE pPa3Hble JITHOKYJIbTYpPHBIE
Tpaaulu;  CHOPMHPOBAHHOCTH  OCHOB  XYJOXKECTBEHHOM  KYJBTYpPbI
oOyuJaroluxcs Kak 4acTu MX 0OIed TyXOBHOW KyJbTYphl, KaKk 0cO00ro crocoda
MO3HAHUA KU3HU M CPEACTBAa OpraHu3aluud  OOIICHHS; 3CTETUYECKOE,
HMOLIMOHAJIBHO-IIECHHOCTHOE BHJIEHUE OKpPYXKAIOIIEro MHUpa; CIOCOOHOCTh K
AMOLMOHAJIBHO-IEHHOCTHOMY OCBOCHHUIO MHUPA, CAMOBBIPAKEHUIO U OPUEHTALIUU
B XYJI0)K€CTBEHHOM M HPABCTBEHHOM IPOCTPAHCTBE KYJIbTYPhI, YBAKECHHE K
HUCTOPHUU KYJIbTYphI cBoero OTeduecTBa, BEIPAXKEHHON B TOM YHCJI€ B IOHUMAHUU
KpacoThl 4YeJIOBEKa; TMOTPEOHOCTh B  OOMIEHUH C  XYJT0KECTBEHHBIMHU
MPOU3BEIACHUSMU, CPOPMUPOBAHHOCTh AKTHUBHOTO OTHOIIEHUS K TPAAUIUSAM
XYHA0KECTBEHHON KYJIbTYPbl KakK CMBICIIOBOM, 3CTETHUYECKOW M JIMYHOCTHO-
3HAYMMOM IIEHHOCTH).

9. CdopmupoBaHHOCTH OCHOB HKOJIOTHYECKOMN KYJIBTYPBI,
COOTBETCTBYIOIIEM COBPEMEHHOMY YPOBHIO DJKOJIOTHYECKOI'O  MBIIUICHMUS,
HaJIM4YME OIbITA SKOJOTUYECKH OPUEHTUPOBAHHON pedIeKCHBHO-OLEHOYHON U
MPAKTUYECKOM JICSITEJIbHOCTH B KU3HEHHBIX CUTyalusax (TOTOBHOCTb K
UCCJIEIOBAHUIO TMPUPOJBI, K 3aHATUSAM CEIbCKOXO3SHCTBEHHBIM TPYAOM, K
XyI0’)KECTBEHHO-3CTETUYECKOMY OTPaKEHUIO MPUPOIbI, K 3aHATUAM TYpU3MOM, B
TOM YHCJIE€ IKOTYPU3MOM, K OCYIIIECTBICHHUIO TPUPOJAOOXPAHHOMN ESITEIBHOCTH).

MeTanpeaMeTHbIe pe3yJbTaThl:
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PeryasituBubie YY /|

1. YMeHue caMOCTOSATEIbHO OMPENENIATh ILEeNu OOYy4YeHHs, CTaBUTb H
dbopMyIMpoBaTh HOBBIE 3aJayl B y4yeOe U IO3HABATEIBHOW JIEATEIbHOCTH,
pa3BUBAaTh MOTHBBI U HHTEPECHI CBOCH MO3HABATEIHHON ACSTEIbHOCTH.
OO0yuaronmncs CMOXKET:

*  AHAJU3UPOBATh  CYIIECTBYIOIIHME U MJIaHUPOBATH

Oymyrue
oOpa3oBaTeibHbIC PE3yIbTaThl;

*  uAeHTU(UUUPOBATH COOCTBEHHBIE MPOOJEMBI U OMPEACNATh TJIABHYIO
npobiemy;

*  BBIIBUTaTb BEPCUU pElICHUs MpoOJeMbl, (HOPMYIUPOBATh TUIIOTE3I,
MPEIBOCXUIIATh KOHEYHBIN PE3yIIbTaT;

*  CTaBUTH LEJb JEATEIBHOCTH Ha OCHOBE OIPEAEICHHONW NpoOJeMbl U
CYLIECTBYIOIIUX BO3MOYXHOCTEH;

*  (opMynupoBaTh yueOHbIE 3aJ]a41 KaK IIaru JOCTHKEHUS OCTaBICHHON
LEJH S TEIbHOCTH;

*  00OOCHOBBIBaTh 1IEJIEBbIE OPHUEHTUPBl U INPUOPUTETHl CCHUIKAMH Ha
IIEHHOCTH, YKa3bIBasi © 000CHOBBIBAs JIOTHUECKYIO TTOCIEA0BATEIHHOCTD II1aroB.

2. YMeHue caMOCTOSITeNIbHO TUNIAHUPOBATh MTyTH JOCTIKEHUS 1eNIel, B TOM
YHUCJI€ aJbTEPHATHUBHBIC, OCO3HAHHO BHIOMpATh HambOosee dSPPeKTUBHBIC
CrocoObl perieHus: Y4eOHBIX U MO3HABATENbHbBIX 33/1au. OOy4aromuicsi CMOXKET:

*  ompenensTh HeoOXOAUMbIE AEHCTBUE(S1) B COOTBETCTBUM C y4eOHOU U
NO03HABATEJIbHOM 3a1aueil U COCTABIISITh aJITOPUTM UX BBITIOJIHEHUS;

*  000CHOBBIBAaTh W OCYHIECTBISTH BbIOOp Hambosee 3(HPEeKTUBHBIX
crI0c000B pelieHus Y4eOHbIX U TTO3HABATENbHBIX 3a71a4;

*  OIpenensiTh/HaXOAWTb, B TOM UHUCJIE U3 NPEUIOKEHHBIX BapHAaHTOB,
YCIIOBUS IJIs1 BBITIOJTHEHHS Y9€OHOM 1 TTO3HABATENIbHOM 3a/1a4H;

*  BBICTpaWBaTh >JKM3HCHHBIE IUTAHBI Ha KPAaTKOCpPO4YHOE Oymyiee
(3asBJATH 1EJIEBBIC OPUEHTHUPHI, CTAaBUTh AJCKBATHBIC MM 3aJa4yd W TpeJiaraTh
NeNCTBUS, YKa3blBasg U 00OCHOBBIBAs JIOTHUECKYIO TIOCIEA0BATEIbHOCT 111aroB);

*  BBIOMpaTh M3 MPEAJIOKEHHBIX BAPUAHTOB M CAMOCTOSITENIbHO HCKAaTh
CpeICTBa/pecypchl sl pelIeHHs 3a1a4/A0CTHKEHUS LIETIH;

*  COCTaBIATh IUIAH peHIeHHs  MNpoOJeMbl (BBIIOJIHEHUS

IPOEKTa,
MPOBEJICHHUS UCCIIEIOBAHUA);

*  ONpeaensiTh MOTEHIHAIbHBIC 3aTPyIHEHUS MpPU PELICHUH Yy4eOHOW U
NO3HABATEJIbHOM 33/1a4u M HAXOJIUTh CPECTBA JIJISl X yCTPaHEHHUS,
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*  OIHKCHIBaTh CBOM OMBIT, OPOPMIISAL €ro AJs MepeAadu APYTUM JIOIsM B
BUJIE TEXHOJIOTUY PELICHMS MPAKTUYECKUX 3a]1a4 OIPEJECIIEHHOr0 Kilacca;

* IUIAHUPOBAaTb M KOPPEKTHPOBaTh  CBOIO  HWHAMBHAYAJIbHYIO
00pa30BaTENbHYIO TPACKTOPHIO.

3. YMeHHe COOTHOCUTH CBOM JACUCTBHS C IUIAHUPYEMBIMH PE3yJbTaTaMH,
OCYILECTBIATh KOHTPOJIb CBOEH JESATENIBHOCTH B MPOLECCE JOCTUKEHUS
pe3yJibTaTta, OIpeaeiaTh COCOObI IEHCTBUN B paMKax MPEAIOKEHHBIX YCIOBHMA
U TpebOBaHUM, KOPPEKTHPOBaTh CBOM JIGHCTBUS B COOTBETCTBHU C
U3MEHsIoLencs cutyarueil. OO0y4aronuics CMOXET:

*  ONpenensiTh COBMECTHO C TIENaroroM U CBEPCTHUKAMU KpPUTEpUU
IUTAHUPYEMBIX PE3YJbTAaTOB U KPUTEPUHU OLIEHKH CBOEH Y4eOHOH NeATeIbHOCTH;

*  CHCTEMaTU3HUpOBaTh (B TOM YMCIIE BHIOMPATh MPUOPUTETHBIE) KPUTEPUU
IUTAHUPYEMBIX PE3YJIbTAaTOB U OLIEHKH CBOEH JESITEIbHOCTH;

e orTOMpaTh UHCTPYMEHTHI JUIsL  OLICHUBaHUs cBOEH

JESATEIIbHOCTH, OCYIECTBISATH CAMOKOHTPOJIb CBOEH JEATEIBHOCTH B paMKax
MPEIOKEHHBIX YCIOBUN U TPeOOBaHUM;

*  OLIGHHBATH CBOIO JICATEIHHOCTH, APTYMEHTUPYS MPUYUHBI TOCTHXKEHUS
WA OTCYTCTBUS TUIAHUPYEMOTO Pe3yibTara;

*  HAXOAWThH JOCTATOYHBIC CPEICTBA JJISl BHIMOJHEHUS YICOHBIX NEHCTBUI
B U3MEHAIOIIENCS CUTYalluU W/WIIKA IPU OTCYTCTBUM INIAHUPYEMOTO Pe3yJIbTaTa;

* pabotas 1O CBOEMYy IUIaHy, BHOCHUTb KOPPEKTHUBBl B TEKYILYIO
NeSITEIbBHOCTh Ha OCHOBE AaHalW3a W3MEHEHMH CHUTyaluu i TOJy4YeHUs
3aIJIaHUPOBAHHBIX XapaKTEPUCTUK MIPOIYKTa/pe3ybTara;

*  YCTaHaBIMBATh CBS3b MEXAY TIOJYyYEHHBIMH XapaKTEPUCTHKAMU
OpOAYKTa W XapaKTepUCTHUKAMHU Mpolecca AEATeIbHOCTH W MO 3aBEpLICHUU
JESITEIbHOCTH TIpeiaraTh M3MEHEHHE XapaKTEePHUCTUK Ipoliecca AJisA MOTydeHUs
YIIYUIIEHHBIX XapaKTEePUCTUK MTPOJIYKTa;

*  CBEpSTHh CBOU JICHCTBUS C LIETBIO U, IPU HEOOXOAUMOCTH, UCTIPABIISATH
OLIMOKHU CAMOCTOSITENBHO.

4. VYMmeHHWe OILIGHWBaTh TMPaBWJIBHOCTh BBHITIONHEHHS Yy4eOHOW 3aaauw,
COOCTBEHHbBIE BOBMOXHOCTH €€ perieHusi. O0yJyarouuics CMOXKeT:

*  OmpenensiTh KPUTEPUH MPaBUIBHOCTU (KOPPEKTHOCTH) BBIMIOJHEHUS
y4eOHOM 3a1a4u;

*  aHaMM3UpOBaTh U OOOCHOBBIBATH MPUMEHEHHE COOTBETCTBYIOLIETO
MHCTPYMEHTApUs JJIsl BBIMOJIHEHUS yueOHOM 3a/1auH;
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*  CBOOOJIHO TIOJIb30BaThCS BBHIPAOOTAHHBIMU KPUTEPHUSMU OIICHKH H
CaMOOIIEHKH, MCXOJid M3 IEeJIM MU UMEIOIIUXCS CPEACTB, paszinyas pe3ysibTaT U
CIIOCOOBI IEHICTBUI;

*  OICHMBAaTh NPOAYKT CBOEH JEATEIBHOCTH TO 3aJaHHBIM W/WIH
CaMOCTOSATEIILHO ~ OMNpPEACIICHHBIM KPUTEPHUSIM B COOTBETCTBUU C  IICJIBIO
NEeSATeTLHOCTH,

*  000CHOBBIBaTh JOCTHKUMOCTH 1I€JTM BHIOPAHHBIM CITIOCOOOM Ha OCHOBE
OIICHKU CBOMX BHYTPEHHUX PECYPCOB U JOCTYITHBIX BHEITHUX PECYPCOB;

*  (uxcupoBarhb u aHAJIM3UPOBATh JTUHAMUKY COOCTBEHHBIX
o0pa3oBaTeIbHBIX PE3YJILTATOB.

5. Bnagenne ocHOBaMU CaMOKOHTPOJIS, CAMOOIIEHKH, IPUHATHS PEIICHUM
U OCYIIECTBIICHHS OCO3HAaHHOTO BbIOOpa B Yy4eOHOM U TMO3HABATEILHOM.
OO0yuaronuncs CMOXKET:

* HaOmojaTh W aAHAJIM3UPOBATh  COOCTBEHHYIO  yuyeOHYI0 U
MO3HABATEIIbHYIO JCATENBHOCTh W JACSATENBHOCTh APYrHMX OOyYaromuxcs B
MPOIIECCE B3aUMOIIPOBEPKH;

*  COOTHOCHUTH pEalbHBIC U MNIAHUPYEMbIC PE3yIbTaThl HHIAUBUIYATHLHOM
00pa30BaTeIbHOM JIEATETLHOCTH U JIeTIaTh BBIBOJIBI;

*  TPUHUMATh PEIICHHE B y4eOHOW  CUTYyaIluu U HECTH 3a HETO
OTBETCTBEHHOCTb;

*  CaMOCTOSITENIbHO OMNpPEACNSITh MPUIMHBI CBOETO yCIleXa WM Heycrexa
Y HAXOJUTh CIIOCOOBI BHIX0/1a U3 CUTYAllUU HEYCIIeXa,

*  PETPOCHEKTHBHO OMPEAEIATh, KAKUE ACHCTBUS IO PEIICHUIO YIeOHOM
3a/la4ydl WU TapaMeTphl 3THX JEHCTBUA TPHUBEIM K TOJYYCHHUIO WMEOIIETOCS
MPOJyKTa yueOHOM NeaTebHOCTH;

*  JIEMOHCTPUPOBATh TMPHUEMBI PETYJISANUH TCUXO(DU3UOTIOTHUECKUX/
OMOIIMOHAJIBHBIX ~ COCTOSIHMM  JIJIi  JOCTHXKEHHS  d(PdeKTa  yCIOKOCHUS
(ycTpaHeHHMsI SMOIIMOHAJIBLHON HAMNpPsHKEHHOCTH), A(dekTa BOCCTAHOBICHUS
(ocnabrieHust TPOSIBICHUN YTOMIICHHS), 3P ¢deKTa aKTUBH3AIUU (TTOBBIIICHUS
MCUXO(PU3NOIOTHIECKON PEAKTUBHOCTH).

IMo3HaBarenbHbIE YY ]|

6. YMeHue omnpenensTh MOHATHSA, CO37aBaTh 00OOIIECHUS, YCTaHABIMBATh
aHAJIOTUH, KJIacCU(PUITMPOBATh, CAMOCTOATEILHO BBIOMpATh OCHOBAaHUA U
KpUTEPHUH I KJIacCU(UKAINK, YCTaHABIUBATh TPUUYUHHO-CJICICTBEHHBIC CBSI3H,
CTPOUTH  JIOTMYECKOE  PACCYXKJCHHE,  YMO3aKJIoueHHEe  (MHIAYKTHUBHOE,
TeAYKTUBHOE, I10 aHAJIOTHH) U JIeJIaTh BBIBOABI. OOYyJYaromnics CMOXKET:
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*  moadupaTh CIOBa, COMOAYMHEHHBIC KIIIOUEBOMY CIIOBY, ONPEACIISIONINE
€ro NMPU3HAKU U CBOMCTBA,

*  BBICTPAMBATh JOTMYECKYIO HEMOYKY, COCTOSIIYIO U3 KIOYEBOTO CIOBA U
CONOJYMHEHHBIX EMY CJIOB;

*  BBIICHATH OOIMH MPU3HAK JBYX WM HECKOJBKHUX IPEIMETOB WIH
SIBJICHUI U OOBACHATH UX CXOJICTBO;

*  O0BENMHATH MPEAMETHl U SBJIEHUS B TPYIIbl IO OIpPEIEICHHBIM
IpU3HaKaM, CPaBHUBATh, KJIAaCCUPUIMPOBATh U 000011aTh (h)aKThI U SABJICHUS;

*  BBIIEJATH SIBICHUE U3 OOLIETO psija IPYruX sSBJICHUM;

*  ONpEenemsaTh 00CTOSITENBLCTBA, KOTOpbIE MpEeAIEeCTBOBAIN
BO3HUKHOBEHUIO CBSI3U MEXIYy SBICHUSAMH, U3 ITHX OOCTOSTENBCTB BBIAEIATH
OIIpPENENAIONINE, CHOCOOHBIE OBITh MPUUYMHOM JAHHOTO SBJICHUS, BBISABIATH
IIPUYHHBI U CIIEJICTBUS SBJICHHIA;

*  CTpPOUTHh pACCYXIEHHE OT OOHMX 3aKOHOMEPHOCTEM K YacTHBIM
SBJICHUSIM M OT YaCTHBIX SIBJIEHUI K OOIIUM 3aKOHOMEPHOCTSIM;

*  CTpPOUTH PACCYXJCHHE HA OCHOBE CPAaBHEHHS IMPEAMETOB U SIBICHUIA,
BBIJIEJISASL IPU STOM OOIIME IPU3HAKH;

*  U3jaraTh MOJIYYEHHYIO MH(OPMAIUIO, HHTEPIIPETUPYS €€ B KOHTEKCTE
pelaemMon 3a1auu;

*  CaMOCTOSITENIbHO YyKa3blBaTh Ha HMH(POPMALIMIO, HYXKIAIOLIYIOCSd B
OpoBepKe, MpepIaraTb M NPUMEHATh CHOCOO TMPOBEPKH  JIOCTOBEPHOCTHU
uH(popmanuu;

*  BepOanM30BaTh S3MOLMOHAIBHOE BIIEYATICHHE, OKa3aHHOE Ha HEro
VMCTOYHUKOM,;

*  OOBSCHATH SABJICHHS, MPOLECCHI, CBA3U U OTHOIICHUS, BBISBIISIEMbIE B
XO0Jle TO3HABAaTEIbHOM U  MCCIENOBAaTENbCKON JAESATENbHOCTH (IPUBOJIUTH
O0OBSICHEHHE C U3MEHEHUEM (POPMBI MPEACTABICHHUS; OOBICHATD, JETATU3UPYS UIH
0000111as1; 0OBICHATH C 33JJAHHON TOYKU 3PEHUS);

*  BBUIBIATH U Ha3bIBaTh MPHUUYMHBI COOBITUS, SIBJICHHS, B TOM YHCIIE
BO3MOXHbBIE / HanboJiee BEepOsITHbIE MPUYUHBI, BO3MOXKHbBIE MTOCIIEICTBUS 3aJaHHOU
IPUYHHBI, CAMOCTOSTEIBHO OCYILECTBIISSI IPUYMHHO-CIIEICTBEHHBIN aHAIN3;

*  JienaTh BBIBOJ Ha OCHOBE KPUTHUYECKOTO aHAJIN3a Pa3HbIX TOUYEK 3PEHHUS,
NOJTBEPXKJIATh BBIBOJ COOCTBEHHOW apryMeHTaluMed WM CaMOCTOSTEIbHO
NOJIy4YEHHBIMH JTAHHBIMHU.

/. YMeHue co3naBarh, IPUMEHSITh U MPe0OpPa30BbIBATh 3HAKU U CHUMBOJIBI,
MOJIETN U CXEMBI JJIs1 pEeLIEHUs Y4eOHbIX U MIO3HABATENbHBIX 3a/1au.

OO0yuaronmics CMOXKET:
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*  0003HAYaTh CUMBOJIOM U 3HAKOM IPEIMET U/WIU SBICHUE;

*  ONpEeNeNsATh JOTUYECKUE CBSI3U MEXKIY MpeaIMeTaMUu U/ WU SBICHUSIMH,
0003HaYaTh JAHHBIE JIOTUYECKUE CBS3H C IOMOIIBIO 3HAKOB B CXEME;

* co3maBaTh aOCTPakTHBIM WM pealbHBIM 00pa3 mpeaMera W/Wiu
SIBJICHUS,

*  CTPOWUTH MOJIEIb/CXEMy Ha OCHOBE YCJIOBM 3aJaud W/WIU criocoba ee
pelieHus;

*  co3JaBaTh BepOaibHbIC, BEIIECTBEHHbIE U MH(GOPMAIIMOHHBIE MOJIETH C
BBIJICJICHUEM CYIIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa JJIs ONpEesIeHHs Ccriocola
pelIeHUs 3214l B COOTBETCTBUHU C CUTYaLUEll;

*  mpeoOpa3oBbIBaTh MOJEINA C IENbI0 BBISBIEHUS OOIIMX 3aKOHOB,
ONPEAEISIONMX JaHHYIO TPEAMETHYIO 001aCTh;

*  MEpPEeBOAMTH CIOKHYIO [0 COCTaBy (MHOTOACIIEKTHYIO) HH(OPMALIUIO U3
rpaduueckoro win GopMaIn30BaHHOTO (CUMBOJIBHOTO) MPEICTABICHUS B
TEKCTOBOE, U HA00OPOT;

*  CTPOUTH CXEMY, AITOPUTM JIEUCTBHSI, HCIPABIIATH WJIM BOCCTAHABIINBATh
HEU3BECTHBI paHee aJrOpuTM Ha OCHOBE HMMEIOLIErocs 3HAHHS 00 OOBEeKTe, K
KOTOPOMY HPHUMEHSETCS aJITOPUTM;

*  CTPOHWTH JOKA3aTEJIbCTBO: MPSAMOE, KOCBEHHOE, OT IPOTUBHOIO;

*  aHAIM3UPOBATH/PE(PIICKCUPOBATH OMNBIT Pa3pabOTKU U peaau3aluu
y4eOHOT0 MPOEKTa, UCCIEIOBAaHUs (TEOPETHUECKOT0, SMIUPUUECKOT0) HA OCHOBE
NPEJIOKEHHOW MPOOJIEMHOM CHUTyallMd, MOCTaBJICHHOW IEIW W/WIU 3aJlaHHBIX
KpUTEPUEB OLICHKHU MPOIYKTa/pe3ybTaTa.

8. CMmeIciioBoe uTeHre. OOyJarOIIHIACS CMOKET:

*  HaxoJIWUTh B TEKcTe Tpebyemyio uH}oOpMaiuio (B COOTBETCTBUU C
LEISIMU CBOEH JESITEIIBHOCTH);

*  OpPUEHTHPOBATHCS B COAEPKAHUU TEKCTA, IOHUMATh LIEJIOCTHBIA CMBICIT
TEKCTa, CTPYKTYpUPOBATh TEKCT;

*  yCTaHaBJIMBATh B3aWMOCBSI3b ONHCAHHBIX B TEKCTE COOBITUM, SIBICHU,
IIPOLIECCOB;

*  PE3IOMUPOBATH IIABHYIO UCHO TEKCTA;

*  npeoOpa3oBbIBaTh TEKCT, «IEPEBOIS» €ro B APYTyl0 MOJAJbHOCTb,
WHTEPIPETUPOBATH TEKCT (XY0’KECTBECHHBIN U HEXYI0’KECTBEHHBIN — yI€OHBIH,
HAyYHO-TIOMYJISIPHBIA,  MH(GOPMAIIMOHHBIA, TEKCT  NON-

fiction); 0 kpuTWyecku OILIGHUBATH COJECPKAHHE U

dbopmy Tekcra.



d
9. ®opmupoBaHWE W PA3BUTHE 3KOJOTHMUYECKOTO MBIIUICHHS, YMEHHUE
MIPUMEHSTH €T0 B MO3HABATENbHON, KOMMYHHKATUBHOM, COIIUATIBbHON MPAKTUKE U
npodeccruonanbHol opueHTanuu. O0yJaromuics CMOXKET:
*  ONpEIEeNsATh CBOE OTHOUIEHUE K IPUPOIAHOU CpEAE;
*  aHAJU3HUPOBATH BIMSHHUE DKOJOTUYECKHUX (PAKTOPOB HA Cpeay OOUTaHMS
YKUBBIX OPTaHU3MOB;
*  MPOBOJAUTHh NPUYMHHBIA W BEPOSTHOCTHBIM aHAIN3 SKOJOTHYECKUX
CUTYAIlUM;
*  MPOTHO3UPOBATh U3MEHEHUS CUTyallud MPU CMEHE JACHCTBUSI OJHOTO
dakTopa Ha JielicTBHE Ipyroro ¢hakTopa;
*  pacmpocTpaHsAThb  JKOJOTMYECKWE 3HAaHUS W  Y4yacTBOBaTh B
MPAKTUYECKUX Jeax MO 3allUTe OKPYKAIOIIEH Cpebl;
*  BBIpAXATh CBOE OTHOIICHHE K MPHUPOJEC UEpe3 PUCYHKH, COUMHEHUS,
MOJIEJIN, IPOEKTHBIE PAOOTHI.
10. Pa3BuTHe MOTHMBAaIlMM K OBJAJCHUIO KYJIBTYpOH  aKTHBHOTO
MCIIOJIB30BaHUs CIIOBapel U JPYTUX MOMCKOBBIX cucTeM. O0yJaronuics CMOKET:
* OIIPEACIISATh HEOOXOUMBIE KITFOUEBbIE MTOMCKOBBIE CJIOBA U 3aIIPOCHI;
* OCYLIECTBJISITh ~ B3aUMOJICHCTBUE C  DJIEKTPOHHBIMH  TTOMCKOBBIMU

CUCTEMAaMHU, CJIIOBapsIMU;

* bopMUpOBaTH MHOXKECTBEHHYIO BBIOOPKY W3 IMOWCKOBBIX HMCTOYHUKOB

JUTsl OOBEKTUBU3AIIMN PE3YJIbTATOB MTOUCKA;

* COOTHOCUTHh  TOJYYEHHBIE  pe3yjbTaThl  MOUCKA CO  CBOEH

NEATEIIBHOCTBIO.

KommynukatuBHbie YY /|
11. Ymenue opraHu3oBBIBaTh y4e€OHOE COTPYJAHHYECTBO M COBMECTHYIO

NESATELHOCTh C YYUTEJIEM W CBEPCTHUKAMH; paboTaTh WHIWBUIYAIBHO U B
rpynmne: HaxXxoAWTh O0OIlee pelieHue W paspeniaTh KOHGIMKTHI Ha OCHOBE
COTJIaCOBAHMS MO3UIIMHA M ydeTa MHTEPECOB; (GOPMYIHPOBATH, apTYMEHTUPOBATH
U OTCTauBaTh CBOE MHEHHE. OOyUarOnIuics CMOXKET:

O ompenensiTh BO3MOXXHBIE POJIM B COBMECTHOM €SI TEILHOCTH;

O wurpaTth onmpeacsieHHYIO POJib B COBMECTHOM JEATEIbHOCTH,

0 npuHUMaTh NO3ULHUIO COOECETHNKA, TOHUMAs O3UIUIO JIPYroro,
paznuyaTh B €0 peyd: MHEHHe (TOUKY 3peHHs), J10Ka3aTelbCTBO
(apryMeHTbl), haKThl; TUIIOTE3bI, AKCUOMBI, TEOPUH;

O ompenensTh CBOM JACUCTBHS U JEHUCTBUS MapTHEPA, KOTOPBIC
CIOCOOCTBOBAJIM WJIH MPENSATCTBOBAIU MPOJYKTUBHON KOMMYHUKAIINH;



O crpoutsb MO3UTHUBHbBIC OTHOIIICHUS B rporecce
y4eOHO U
MMO3HABATEILHOMN JIEATEIbHOCTH;
0 KOppEeKTHO U apryMEHTHPOBAHHO OTCTaWBaTh CBOI TOUYKY
3peHUs, B TUCKYCCUH YMETh BBIIBUTATh KOHTPAPTYMEHTHI, epedpasnupoBaTh
CBOIO MBICJIb (BJIQJICHUE MEXaHW3MOM DKBUBAJICHTHBIX 3aMEH);

0 KpUTHYECKHM OTHOCUTHCI K COOCTBEHHOMY MHEHHIO, C
JIOCTOMHCTBOM MpPHU3HABaTh OMIMOOYHOCTh CBOEr0 MHEHHS (€CIu OHO
TaKOBO) U KOPPEKTUPOBATH €T0;

O npeajiaraTb AJIbTCPHATUBHOC PCUICHUC B KOH(bJIHKTHOﬁ

CUTYalINH;
0  BbLACIATH OOIIYIO TOUKY 3pEHHS B IUCKYCCHH;
0 pgoroBapuBaTeCsi O npaBuiIax u BOIIPOCAxX UL
00CyXIeHUsI B

COOTBETCTBHH C MOCTABJIEHHOM NEepe ] IPyNIon 3a1avuei;

0 opranu3zoBbiBaTh  y4eOHOE€  B3aUMOJCHCTBHE B  TpYIIe

(ompenenars odmme
LM, PACIPEAEIIATh POJIM, JOTOBAPUBATHCS APYT C APYTOM H T. 11.);

O ycTpaHaTh B paMKax JAuanora paspblBbl B KOMMYHHKAIIHH,
0OyCJIOBJICHHbIE HEMOHUMAHUEM/HETIPUATUEM CO CTOPOHBI COOECEeIHHKA
3a1auu, GOpMbI WIH COAEPKAHUS TUAJIOra.

12. YMeHue 0co3HaHHO UCMOJIb30BaTh PEUYEBbIE CPEJICTBA B COOTBETCTBUU
C 3aJayel KOMMYHMKAllMM JUIsl BBIPDAKEHUS CBOMX YYBCTB, MBICIEH U
NOTPEeOHOCTEN JUIsl MJIAHUPOBAHUS U PETYIISILIUN CBOEU AESATENbHOCTH; BIaJACHHUE
YCTHOW U TMCBMEHHOU PEYbI0, MOHOJIOTUYECKONW KOHTEKCTHOU PEUBIO.
OOyJaronuncs CMOXKET:

*  ONpenensaTh 33a/layy KOMMYHHMKAIlMM U B COOTBETCTBUU C HEl OTOMpPAThH
pedeBbIe CPEACTBA;

* orOMpaTh W UCIOJB30BAaTh pEUEBBIE CpPEACTBA B  Ipolecce
KOMMYHUKAIIMH C APYTUMU JIOJIbMU (IHAJIOT B TIape, B MaJIO TpyIIIie U T. 11.);

*  TPEACTABJIATh B YCTHOW WJIM MHUCHbMEHHOW (opMe pa3BEpHYTHIN IJIaH
COOCTBEHHOM JIESITEILHOCTH;

*  coOmonaTb HOPMBI MyOJUYHOM peyu, pEeriaMeHT B MOHOJOre M
JMCKYCCUU B COOTBETCTBUU C KOMMYHUKATUBHOM 3a/1auei;

*  BBICKa3bIBaTb M OOOCHOBBIBAaTH MHEHHE (CY)XJCHHE) W 3ampalirBaTh
MHEHHE NTapTHEPA B paMKax JUajora;
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* [pUHUMATh pEIIEHHWE B XOJE€ JAHaJora W COTJAacOBBIBaTH €ro C
cOOECeTHUKOM;

*  CO3/1aBaTh MUCHbMEHHbBIC «KIUIIMPOBAHHBIC) U OPUTHHAIBHBIE TEKCTHI C
UCIIOJIb30BaHUEM HEOOXOAUMBIX PEUEBBIX CPENICTB;

*  HCHOJb30BaTh BepOaJIbHbIE CPEACTBA (CPEACTBA JIOTMUECKOM CBSA3M) IS
BbIJIEJICHUS CMBICIIOBBIX OJIOKOB CBOETO BBICTYILICHUS;

*  HCHOJB30BaTh HeBepOadbHBbIE CPEACTBA WIM HArJSAHBIE MaTepHabl,
MOJITOTOBJICHHBIE/0TOOpaHHBIE TIOJT PYKOBOJICTBOM YUHUTEIIS;

*  fenaTh OLIGHOYHBIM BBIBOJ O JIOCTIDKEHUH 1€ KOMMYHHUKAIIUU
HEIOCPEICTBEHHO  IIOCH€  3aBEpUIEHUS KOMMYHUKATHBHOTO  KOHTakTa U
00OCHOBBIBATh €TO.

13. ®opmupoBaHue U pa3BUTUE KOMIETEHTHOCTM B  00JIacTU
UCIOJIb30BaHUsl MH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTUN (nanee —
HKT). O6yuaromuiicst CMOXKeT:

*  IICJICHANPABIIEHHO WCKaTh MW HCIOJB30BaTh HH(MOPMALMOHHBIC
pecypchl, HEOOXOIUMBIE NJsl pEIICHUs Y4YEeOHbIX M NPAKTUYECKUX 3aJad C
nomouisto cpencts UKT;

*  BBIOMpATh, CTPOUTH U UCMOIH30BATh aJCKBATHYIO MH(YOPMAIIMOHHYIO
MOJIeJIh IS TIepeadr CBOMX MBICIIEH CpeACTBaMH €CTECTBEHHBIX B (POPMaTbHBIX
S3bIKOB B COOTBETCTBUU C YCJIOBUSIMU KOMMYHHKAIIUH;

*  BBIIEIATh MHPOPMAIIMOHHBIN acleKT 3ajauu, OIepupoBaTh TaHHBIMH,
UCIIOJIb30BaTh MOJIENb PEIICHHUS 3aJaUH;

*  HCTOJB30BaTh KOMIBIOTEPHBIE TEXHOJOTMM (BKJIIOYas BBIOOP
aJICKBaTHBIX 3a/ladye MHCTPYMEHTAIBHBIX MPOrPaMMHO-AMIAPaTHBIX CPEACTB U
CEpBUCOB) JUIsl pellleHusT MH(POPMAIMOHHBIX M KOMMYHHUKAIMOHHBIX Y4YEOHBIX
3a1a4, B TOM YHKCJIE: BBIUMCICHHE, HAMMCAHUE IMHCEM, COUYMHEHHH, IOKJIAIO0B,
pedeparoB, co3maHue IPE3CHTAUN U Ap.;

*  HCHOJb30BaTh MH(OPMALIMIO C YUETOM 3THUECKHX U MPAaBOBBIX HOPM;
c03/1aBaTh WH(OPMALIMOHHBIC PECYPChI PA3HOTO THIA U AJIs Pa3HBIX
ayJIuTOpUid, coOM0AaTh NHOOPMAITMOHHYIO TUTUEHY U MpaBuiia HHPOPMAIIMOHHON
0€30I1aCHOCTH.
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IIpeameTHbIe pe3yIbTATHI

BelmyckHUK ~HayuuTcss B 5-6 Kimaccax (a7 HMCHOJB30BAHMS B
MOBCEIHEBHOM XKM3HU M 00ECTeUEHUsI BOZMOXHOCTH YCIIEUTHOTO MPOIOKEHUS
oOpa3oBaHMs Ha 0a30BOM YpOBHE)

*  OmnepupoBaTh Ha 6a30BOM ypOBHE! MOHATUSAMH: MHOYKECTBO, DIIEMEHT
MHOYECTBA, IOJIMHOKECTBO, IPUHAIICKHOCTD;

*  3a/1aBaTh MHOYKECTBA IIEPEYUCIICHUEM UX IEMEHTOB;

*  HaxoJUTh NepeceueHue, oObEAUHEHUE, MOIMHOKECTBO B IMPOCTEUIINX
CUTYaLHSIX.

B noBceqHeBHOM KU3HH M NIPH U3YYE€HHH APYTHX MPeIMETOB:

*  pacro3HaBaTh JIOTMYECKU HEKOPPEKTHBIE BHICKa3bIBaHUsA. Umciia

e OmnepupoBarb Ha 0a30BOM YpOBHE MOHATHUAMH: HATypajdbHOE YHCIIO,
LEeJ0€ YHCIIO, OOBIKHOBEHHAs JpoOb, AECATUYHAs JpoOb, CMEIIAHHOE YHUCIIO,
palOHAIIBHOE YHUCJIO;

*  HCHOJIb30BaTh CBOKCTBA YHCEJ U MPaBUiIa JEUCTBUM C PAalMOHAIbHBIMU
YUCJIaMH MPU BBITIOJIHEHUH BHIYMCIICHH;

*  UCIMOJIb30BAaTh MPU3HAKMU JECIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJHEHUHN
BBIYMCIICHUN U PEIICHUH HECIOKHBIX 3a7a4;

*  BBINOJHATh OKPYIVIEHME PAlMOHAIBHBIX YHCEI B COOTBETCTBUM C
IpaBUJIaMu;

° CpaBHHUBATH pallTMOHAJIIBHBLIC YHCJIA.

B noBceaqHeBHOM KM3HU M NIPU M3YyYCHUM APYTHX NPEAMETOB:

*  OIICHUBATh pE3yJbTaThl BBIUMCICHUN TIPU PEIICHUH TMPAKTUICCKUX
3a7a4;

! 3nech u ganee — pacno3HaBaTh KOHKPETHBIE IPUMEPHI OOIIUX MOHATHIH M0 XapaKTePHBIM IIPU3HAKAM, BBIIOJHSITH
JICHCTBUS B COOTBETCTBUU C OTIPEICIICHUEM U IIPOCTEHIIMMH CBOMCTBAMU MOHATHIA, KOHKPETH3UPOBATh MPUMEPAMHU
0o0II1ME TOHATH.



*  BBINOJHSITH CPABHEHHUE YHUCET B PEAJIBHBIX CUTYyaIUsIX;

*  COCTaBJISITh YMCJIOBBIE BBIPAXKEHHUS MPU PEIICHUM MPAKTUYECKUX 3a]a4
Y 3a/1a4 U3 APYruxX y4yeOHbIX npeaMeToB. CTATHCTHKA U TeOPHUS BEPOATHOCTEI

* IlpencraBisTh JaHHBIE B BUjIE TAOJUII, TUarpamMmm,

*  yuTath HHGOOPMAIIUIO, IPEACTABICHHYIO B BU/IE TaOIHUIIbI, TUarPAMMBI.
TexcToBBIC 3aa4YN

® Pemaths HECIOXKHBIE CHOKETHBIC 3a1a49M pa3HbIX TUIIOB HAa BCC

apu(meTnyeckue 1eUCTBUS;

*  CTPOUTH MOJEJIb YCIOBUS 3a/1a4uM (B BUJE TAOJIMLIbI, CXEMBI, PUCYHKA), B
KOTOPOM JaHbl 3HAYEHUS JBYX M3 TPEX B3aMMOCBS3AHHBIX BEJIMYHMH, C IIEJIbIO
IIOMCKA PEIICHUS 3a1a4H;

*  OCYILECTBIATH CHOCOO TIOMCKA peUIeHHs] 3a7adyd, B KOTOPOM
paccykJeHUE CTPOUTCA OT YCIOBHS K TpeOOBaHUIO WM OT TpeOOBaHUA K
YCIIOBHIO;

*  COCTaBJIATH IUIAH PELICHUS 3aa4H;

*  BBIJCJIITH 3Tallbl PEIIEHUS 3a/1a4U;

*  UHTEpPHPETUPOBATH  BBHIYMCIMUTENbHBIE  pe3yJdbTaThl B  3ajaye,
UCCJIEI0BATh MMOTYYEHHOE pEelICHUE 3a1a4H;

*  3HaTh pa3IM4YMe CKOPOCTEH 00BEKTa B CTOSIUEH BOJE, TPOTUB TCUCHUS U
10 TEYEHUIO PEKH;

*  pemarhb 33Ja4M Ha HaXOXKIEHUE YaCTH YUCIIA U YUCJIa 110 €ro 4acTH;

*  pemarh 3aJla4d pa3HbIX TUNOB (HA paboTy, HAa MOKYIIKHU, HA JABM)KCHHE),
CBSA3BIBAIOLIMX TPU BEJIMYMHBI, BBIIEISATH 3TH BEJIMYMHBI MU OTHOILICHUS MEXIY
HUMU;

*  HaxoJUTh NPOUEHT OT YMCJIA, YUCIO MO MPOLEHTY OT HEro, HaXOAUTh
IPOLICHTHOE OTHOILIEHHWE JBYX YHWCEJ, HAXOAUTh MPOLEHTHOE CHWXEHUE WIIN

IMPOOCHTHOC MOBLIIICHNEC BCIMYNHBI,
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*  pelaTh HECIOXXKHbBIE JIOTUYECKUE 33Ja4l METOJIOM PACCYKIACHHM.
B noBceHeBHOM KNU3HH M NIPH U3yYE€HHHU APYTHUX NMPeIMETOB:

*  BBIJABUTaTh T'MIIOTE3bI O BO3MOXHBIX MPEACIBbHBIX 3HAYEHUSIX HCKOMBIX
BEJIMYMH B 3aJ1a4e (J1eJ1aTh MPUKUIIKY)
Harasanas reoMeTpus
I'eomeTpuyeckue purypol

*  OmnepupoBaTh Ha 0a30BOM YpOBHE TMOHATUSIMH: (urypa, TOUKa,
OTpE30K, MpsiMas, JydY, JIOMaHas, YroJ, MHOTOYIOJIbHUK, TPEYrOJbHUK U
YETBIPEXYTOJIbHUK, MPSIMOYIOJbHUK W  KBaJpaT, OKPYKHOCTb W  KpYT,
NPsIMOYTOJIBHBIM Tapajienenunen, Kyo, map. M3o0paxkare usydaemble (UTYpBI
OT PYKH U C IOMOUIbIO TUHEHKH U LUPKYJIISL.

B noBceqHeBHOM KU3HH M NIPH U3YYE€HUH APYTHX NMPeAMeETOB:

*  pemarb NpaKkTUYECKHE 3aJa4d C NMPUMEHEHHEM NPOCTEHIINX CBOMCTB
¢buryp.
N3mepeHusi M BEIYUCICHUSA

*  BBIIOJIHATh U3MEPEHUE JUINH, PACCTOSHUMN, BEJIMYUH YTIJIOB, C TOMOILBIO
WHCTPYMEHTOB JUIsl U3MEPEHUH JJIVH U YTJIOB;

*  BBIYUCJIATH IUIOMIAINA MPSIMOYTOJIBHUKOB.
B noBceqHeBHOM KU3HH M NIPH U3YYE€HHHU APYTHX NPeIMETOB:

*  BBIUHCIATH PACCTOSHHMS HAa MECTHOCTH B CTAaHJAPTHBIX CHUTYalMSX,
IJIOLIAAN TPSIMOYTOJIbHUKOB;

*  BBINOJIHATH NPOCTEUIINE MOCTPOCHUS M HU3MEpPEHHUS Ha MECTHOCTH,
HEO0OXOMMbIC B peabHOM KU3HU. UcTOpUS MaTeMaTUKHU

*  ONKCHIBaTh OTAEJbHBIEC BBIAAIOLIUECS PE3YJIbTAThI, MOJYYEHHBIE B XO/E

pa3sBUTHUA MATCMATUKU KaK HAYKH,



° 3HATh IMPHUMCPBI MAaTCMATHUYCCKUX OTKpBITI/Iﬁ H UX aBTOPOB, B CBA3U C

OTEYECTBEHHOW U BCEMUPHON UCTOPHUEM.

BhINYyCKHUK NOJIYYUT BO3MOXKHOCTbh HAYYUTHCA B 5-6 Kilaccax (4/11 obecniedyeHUs
BO3MO>KHOCTM YCINENIHOro IMNpOAOKEeHMs O006pa3oBaHMA Ha 06a30BOM H

yrj1y6J/1IeHHOM YPOBHSX)
JIeMeHTBI TCOPUHA MHOKECTB N MaTeMaTH4YeCKOH JJOTMKH

2 NOHAMUAMU. MHOHCECMEBO, xapakmepucmuxku

e  Onepuposambw
MHOJICECmBa, dJeMeHm MHOJMCeCmed, Nnycmoe, KOHeuHoe U  OecKOHeyHoe
MHOIHCECMBO, NOOMHONCECMBO, NPUHAOTICHCHOCHID,

*  onpeodensimv NPUHAOLEHCHOCb dJIEMEHMA MHONCeCME), 00beOUHEeHUIO
U nepecedeHur0 MHOICeCms, 3a0a8amb MHONCECNBEO C NOMOWbIO NepeyuUcieHUs
DJIEMEHMO8, CIIOBECHO20 ONUCAHUSL.

B noBceaHeBHOI JKM3HU M IPU M3YyYe€HUM APYTHX MPeIAMETOB:

*  pacnosHasamv JOSUYECKU HEKOPPEKMHbLE 8bICKA3bIBAHUS,

*  cmpoums YEenoukKu YyMO3AKIIOUEHUll HA OCHOBE UCNOJb306AHUSL NPAGUIL
noeuxku. Yucna

*  Onepuposamv  NOHAMUAMU:  HAMYPAIbHOE  YUCIO, MHONICECMBO
HAMYPAIbHLIX HUCel, Yeloe YUCI0, MHOICeCmB8o Yeavlx ducel, 0ObIKHOBEHHAs.
0pobb, decsimuunas Opobb, CMEUAHHOE YUCIO, PAYUOHATLHOE YUCIIO, MHONCECTBO
PAYUOHATILHBIX YUCe]l, 2eoOMempuyecKas UHmepnpemayus HamypaibHbiX, YebiXx,

PAYUOHATLHBIX,
*  NOHUMAmMb U 0OBACHAMb CMbLCA NOZUYUOHHOU 3ANUCU HAMYPATbHO20
yucaa,
*  GBLINOJIHAMb BbIYUCACHUS, 6 MOM HYUCTe C UCHOJb308AHUEM NPUEMOB

PAUUOHATIBHBIX 6bl'—lMC]Z€HMLZ 0bocHoBbIBAMb ajieopummasl 6blNOJIHEHUA 0812071161/{1/7,'

2 3)1601: " AaJie€ — 3HaThb OINPECACIICHUC NTOHATUSA, YMETb MOACHATDL €0 CMBICJ, YMETb UCIIOJIB30BaTh MOHATUEC U €TO

CBOIiCTBa Ipy NIPpOBCACHUN paccymz{eHI/Iﬁ, JA0Ka3aTeJIbCTB, pCUICHUU 3a/1a4.



*  ucnoavzosamv npusHaxku oeaumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11,
CYMMbL U NPOU3BEOeHUs] YUCel NPU BbINOJHEHUU GbIYUCTEHUL U peuleHuu 3a0ady,
000CHOB8b18aMb NPUSHAKU OeTUMOCTIU,

° BbINOJIHANbL OKPYeleHue payuoOHAaAJIbHblXx YUCel C 3a0aHHOU mo4YHoOCmbio,

ynopsoouusams — 4ucid, 3anucanuble 8 gude
O0ObIKHOBEHHBIX U 0eCAMUYHBIX Opobell;

*  naxooums HOJ/[ u HOK uucen u ucnoniv3osamo ux npu pewieHuu 3a0d, .

*  onepuposamv  NOHAMUEM — MOOYIb  YUCIA,  2eOMEeMmpUYecKas
unmepnpemayus MO0y Yucia.

B noBceHeBHOM KNU3HH M NIPH U3yYE€HHHU APYTHUX MPeIMETOB:

*  NpUMEHAmMb NPAsUld NPUOIUINCEHHLIX GbIYUCIEHUU NpU  peuleHul
NPAKMUYeCcKUx 3a0a4 U peuleHuu 3a0ay Opyeux y4eonvix npeomemos;

*  BWLINOHAMb CPABHEHUe pe3VIbmamos GblUUCIeHUNl NpU  pelleHuu
NPAKMUYECKUX 3a0at, 8 MOM YUCe NPUOTIUNCEHHBIX GLIYUCTICHUL,

*  COCMaBNAMb YUCIO08ble BbIPAJICEHUS U OYEHUBAMb UX 3HAYEHUS Npu
pellenHuu NpaKkmuyeckux 3a0ay U 3a0ay U3 Opyeux y4eOHvlx NpeoMemos.
YpaBHeHUS U HEPABEHCTBA

*  Onepuposamv  NOHAMUAMU:  PABEHCMBO,  YUCI0B0€  PABEHCMBO,
YpasHeHue, KOpeHb YPABHEHUS, peuleHue YPAGHeHUs, YUCI080€ HepAa8eHCEO.
CTaTuCTHKA M TeOpUSsl BEPOSITHOCTEM

*  Onepuposamv noHamusMuU: cmoaduyamvle U Kpyeosvle OUacpammol,
maobauyvl OaHHbIX, CpeOHee apughmemuueckoe,

*  uzsnekamv, uHoOpmayuro, NPeOCMABIeHHYI0 8 mabauyax, Ha
ouazpammax;

® cocmaeiisimbs ma6ﬂulx;bl, cmpoumnos OMCZZPCIMMbZ HA OCHOBE OAHHDBIX.

B noBceqHeBHOM KU3HH M NIPH U3YYE€HHHU APYIHX NMPeAMETOB:



*  u38nNeKamv, UHMEPNPemuposams U npeobpazoevieams UHDOPMAYUIO,
npeoCcmasieHuylo 8 madoauyax u Ha Ouazpammax, ompaxicarouyro C8oucmed u
Xapaxkmepucmuku peaivbHuix npoyeccos u seienui. TekcToBbie 3a1a4n

*  Pewams npocmuvle u cnodchvie 3a0auu PA3HbIX MUNOS, A MAKMHCE
3a0a4u NOBLIUEHHOU MPYOHOCU,

UCNOIBL3068AMb PA3Hble KPAMKUE 3aANUCU KAK MOOeNU MeKCMO8 CLONCHBIX
3a0ay 01 NOCMPOEHUs NOUCKOBOU CXeMbl U peuleHust 3a0au,

*  3HAMb U NpUMeHAmb 00a cnocoba noucka peuieHuss 3aday (om
mpebo8arusl K YCA08UI0 U OM YCL08UsL K MpebOosanuio);

*  MOOenupo8amsv paccyicoeHus npu noucke peuleHus 3a0ay ¢ noMoubio
epagh-cxemvl,

*  gbIOENAMb IMANbL PeULeHUs 3a0ayl U COOepIHCAHUe KAKHCO020 IMand;

*  UHmMepnpemuposamv BbIYUCIUMETIbHBLE PEe3YbIMaNbl 8
3a0aue,

uccnedosams NOYUEHHOe peueHue 3a0avu;

*  GQHATU3UPOBANL BCEBO3MOMNCHbIE CUMYAYUU 83AUMHO20 DPACHOJIOHNCEHUS.
08yX 00beKmo8 U U3MeHeHue UX Xapakmepucmuk HpU COBMECMHOM OBUICEHUU
(ckopocmb, 6pems, paccmosiHue) Npu peuleHuu 3a0ay Ha O08uUdCeHue O08yxX
00beKmMo6 KaK 8 00HOM, MAK U 8 NPOMUBONOTIONCHBIX HANPABICHUSX,

*  uccnedosamv BCEBO3MOJICHbIE CUMYAyuu Npu peueHuu 3a0ay Ha
08UdICEHUEe NO peKe, PACCMampudams pazuvie CUCHEMbl Omcyema;

*  pewamv pazHooOpasHvie 3a0auu «HA YACMUY,

*  pewamv U O0OOCHO8bIBAMb C60€ peuleHue 3a0ay  (8bloeniamo
MAmMeMamuyecKyr0 OCHO8Y) HA HAXOHCOeHUe 4acmu YUcia U YUucia no e2o 4acmu
HA 0CHOBe KOHKPEMHO20 CMbICAA OpooU,

*  oco3Hasamv U OOBACHAMb UOEHMUYHOCMb 3A0ay PA3HLIX MUNOB,

CBA3bIBAIOWUX MPU BEIUYUHBL (HA pabOmMYy, HA NOKYNKU, HA O8UCEHUE), 8bLOeISAMb
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MU BEIUYUHBL U OMHOULEHUS MENCOY HUMU, NPUMEHAMb UX NPU pelueHuu 3a0at,
KOHCMpPYuposamsv cobCmeeHnble 3a0ayu yKa3awHvlx munos. B moBcegHeBHOM
JKN3HM U NIPU U3YYEHUH JPYTrUX NPeIMeTOB:

*  gulOenAmb Npu peueHuU 3a0ay XapaKxmepucmurky paccmampusaemou 8
3a0aue  cumyayuu, OmMIUYHbIE ~ OM  pPEealbHblX  (me, 0m  KOMOPbIX
abcmpazuposanucy), KOHCMPYUpO8ams HOBble CUMYAUUU C Y4emom Omux
Xapakmepucmuxk, 6 UYacCmMHOCMU, NpU peuwleHuu 3a0ad Ha KOHYeHmpayuu,
VYUMbI8AmMb NJIOMHOCMb 8eUleCmad;

pewams u KOHCmMpYUuposams 3a0a4u Ha OCHOBe paccmompenus
PeanvHblX Ccumyayuti, 8 KOMOPbIX He mpeOyemcs MOYHbIL GbIYUCIUMETbHBIU
pesyromam,

*  pewamdv 3a0a4u HA OBUdCeHUe N0 peKe, pPAcCMaAmpueds paszHble
cucmemuvl omcyemad.

Harasanas reoMeTpus
I'eomerpuueckue Gpurypsol

*  Uzenexams, uHmepnpemuposams u npeoopazosuléams UHGOPMayuro o
2eomMempuueckux gueypax, npedCcmasieHHyI0 Ha Yepmeicax,

*  uzobpadxcamv uzyuaemvlie @ueypbl Om pPYyKuU U C HOMOWDIO
KoMnblomepHuix uncmpymenmos. U3MepeHunsi 1 BLIYUCICHUS

*  BBLINOJHAMb UMepeHue ONUH, PACCMOSHUU, eIUYUH Vel08, C NOMOULIO
UHCMPYMEHMO8 OJIs1 U3MePEeHUll OJIUH U Y2108,

*  BBIUUCHAMb  NIOWAOU  NPAMOY2ONbHUKO8,  KBAOPAmMos8,  00beMbl
NPAMOY20NbHLIX NAPAJLIeNenunedos, Kyoos.

B noBceaqHeBHOI »KM3HU M NIPU U3YyYE€HUM IPYTUX NMPEAMETOB:
*  BBLIYUCAMb PACCMOSHUSA HA MECMHOCMU 8 CMAHOAPMHBIX CUMYAYUsIX,

NIOWAOU Y4aACmKO8 NPSIMOY20JbHOU Popmbl, 00beMbl KOMHAM,



*  BbINOAHAMb NPOCMeEUUe NOCMPOEHUS HA MeCIMHOCMU, HeoOXo00uMble 8
DeanvHOU HCUIHU,

*  OyeHUBamMv paAsMepbl PedalbHbIX 00BEKMO8 OKpPYIHCAoUe2o0 Mupa.
HcTopusi MaTeMaTUKH

*  Xapaxkmepuzosamv 6KIAO 6bIOANUUXCA MAMEMAMUKO8 8 pA38UmMue

mamemamuKu U UHbIX HAYYHbLX obnacmeil.

BbIHYCKHPIK HAy4YUTCA B 7-9 kKiaccax (ﬂ,.}lﬂ HCIIOJIb30BAHUA B HOBCEAHEBHOﬁ KHU3HU U

oGecneyeHHsI BO3MOKHOCTH YCHELIHOI0 NPOJ0/KeHUsI 00pa30BaHUSA Ha 6a30BOM YPOBHeE)
JJ1eMeHTbI TCOPUHA MHOKECTB M MaTeMaTH4YeCKOH JJOTUKH
OnepupoBaTth Ha 0a30BOM YpOBHE® MOHATUAMH: MHOMKECTBO, JIEMEHT

MHOJKCCTBA, IIOAMHOKCCTBO, ITPUHAIICKHOCTD,

° 3aaBaTb MHOXKCCTBA IICPCUNCIICHUCM HUX 3JICMCHTOB,

M HaxoanThb IMEPECCUCHUC, O6’b€I[I/IHeHI/Ie, IIOAMHOKECTBO B HpOCTCﬁH.IHX
CUTYyalHIX;

*  OmepHUpoBaTh Ha 0A30BOM YpOBHE MOHATUSAMM: OINPEIECICHHE, aKCUOMa,
TEOpEMA, 10KA3aTCILCTBO,

M INPUBOAUTL IIPUMEPBI W KOHTPIPHUMCPLBI AJISI MOATBCPIKIACHUA CBOHX
BBICKA3bIBAHU M.
B noBcegHeBHOM KU3HU M NIPU U3YYEHUM JAPYTrUX NPeIMeTOB:

*  HCHOJIb30BaTh rpaduyueckoe MpeJCTaBICHUE MHOXKECTB JJI ONHUCAHUS
pCalIbHBIX IIPOLCCCOB H ﬂBHeHHﬁ, Ipru pCHICHUH 3aaad ApPpYTIux y‘-Ie6HI>IX

npeaMeToB. Yucia

3 31ech 1 manee — pacIo3HaBaTh KOHKPETHBIE IPHMEPHI OOIIUX IIOHATHIA 110 XapaKTEPHBIM IPU3HAKAM, BBIIOIHATH
JIEUCTBHS B COOTBETCTBUU C OTIPEJICTICHUEM U MTPOCTEUIINMH CBOMCTBAMU MOHSATHUN, KOHKPETH3UPOBATh IPUMEPAMHU
00IIHe TOHATHS.



*  OnepupoBarh Ha 0a30BOM YPOBHE MOHATHIMH: HATypaJbHOE YHUCIIO,
LEeJI0€ 4YHUCII0, OOBIKHOBEHHAas JApoOb, JeCATHUYHAas JpoOb, cMelIaHHas ApoOb,
palroHaIbHOE YUCIIO, apu(PMETUIECKUI KBaPATHBIN KOPEHD;

*  HCHOJIb30BAaTh CBOMCTBA YMCEN W NMPABWIA ACUCTBUU IPU BBITOJIHEHUU
BBIYMCJICHUI;

*  HCHOJIb30BaTh MPU3HAKU JETUMOCTH Ha 2, 5, 3, 9, 10 npu BhIOIHEHUN
BBIYMCJIEHUN U PELIEHNUN HECIIOKHBIX 3a7a4;

*  BBINOJHATH OKPYIVIEHME PALMOHAIBHBIX 4YHCEI B COOTBETCTBHH C
IIPAaBUJIAMH;

*  OLEHMBATHh 3HAYECHUE KBAJPATHOI'O KOPHSA U3 IOJIOKUTEIBHOTO LIEJIOrO

YUCIIa;
*  pacrno3HaBaTh pallMOHAIBHBIC U HppaIlMOHANIbHEIC Kciia; [ cpaBHHBATH

qucia.

B noBceaHeBHOM KM3HU M NIPU M3YYECHUH APYTUX MPEAMETOB:

OLICHUBATh PE3YJIbTAThI BBIYMCICHUN IIPU PEILIEHUH PAKTUYECKUX

3a1ad4;

*  BBINOJHATH CPABHEHUE YKCETl B PEAIBHBIX CUTYalUsIX;

*  COCTaBJISITh YMCJIOBBIE BBIPAKEHUS MPU PEIICHUM MPAKTUYECKUX 3a]a4
Y 33/1a4 U3 APYrux yuyeOHbIX npeaMeToB. ToxkaecTBeHHbIE TPeo0pa3oBaHUA

*  BpImogHATE HECIOXKHBIE MPEeoOpa30BaHMs JJIsl BBIUUCICHHS 3HAYCHUUN
YHCJIOBBIX BBIPAKECHUN, COACPKAIIUX CTEINEHW C HATypalbHBIM IIOKA3aTelIEM,
CTETICHU C LEJIBIM OTPULIATEIIbHBIM MTOKA3ATEIIEM;

® BBIITIOJIHATE HECIOXXHBIC npeo6pa3013aHI/I;1 OEIbIX BBIpa)KeHI/II\/’II

pacKpbIBaTh CKOOKHU, TPUBOJIUTH MOJAOOHBIC ClIaracMbIe;



*  HUCIOJIB30BaTh (POPMYIIBI COKPAIIEHHOTO YMHOXEHUS (KBaJApaT CYMMEI,
KBaJIpaT Pa3HOCTH, Pa3HOCTh KBAJPATOB) JIsi YIPOUICHUS BHIYMCICHUIN 3HAYCHUIN
BBIPAKEHU;

*  BBINOJHATH HECJIOKHBIE npeoOpa3zoBaHuUs JTPOOHO-TMHEUHBIX
BBIPAKCHUHN U BBIPAXKEHUN C KBAAPATHBIMU KOPHSIMU.

B noBceqHeBHOI »KM3HU M NIPU U3YyYECHUH APYTHUX MPEAMETOB:

*  TIOHUMAaTh CMBICJ 3aMMCH YMCIIA B CTAHIAPTHOM BHJIE;

* omepupoBaTh Ha 0a30BOM YpOBHE IOHSTHEM «CTaHAAPTHAs 3aluCh
YUCIIA.

YpaBHeHUS U HEPABEHCTBA

*  OmnepupoBaTh Ha 0a30BOM ypOBHE TOHSTHSIMHU: PAaBEHCTBO, YHUCIOBOE
PaBEHCTBO, YPAaBHEHHME, KOPEHb YPAaBHEHHS, PEIICHUE YPaBHEHHUS, YHCIOBOE
HEPABEHCTBO, HEPABEHCTBO, PEIIEHNE HEPABECHCTBA,

*  IPOBEPATH CIPABEIIUBOCTb YUCIOBBIX PABEHCTB U HEPABEHCTB;

* pewaTh JIMHEHMHBIE HEPABEHCTBA U  HECJIOXHBICE HEPABEHCTBA,
CBOJSIIMECS K JIMHCHHBIM;

° pemaTtb CUCTEMbI HECIIOKHBIX JIMHEHHBIX ypaBHCHHﬁ, HCPABCHCTB,
IMPOBCPATH, ABJLACTCA JIXM JAHHOC YHUCJIO PCIICHUCM YPABHCHUA

(HEepaBeHCTBA);

*  pemiath KBaJpaTHbIC ypaBHEHUs MO (opMyse KOPHEH KBaJIpaTHOTO
ypaBHEHUS;

*  u300paxkaTh perieHUs] HEPABEHCTB U UX CHUCTEM Ha YUCJIOBOU MPSIMOM.
B noBce1HeBHOM KU3HU M NIPH U3YYE€HHHU APYTHX NMPEIMETOB:

*  COCTaBJATH W peIIaTh JIMHCHHBIC YPaBHEHUS IPU PEIICHUM 3ajad,
BO3HHKAIOIINX B IPYTHX yU4EOHBIX MpeaMeTax. DyHKIUN

*  Haxoauth 3HaueHue PyHKIUM MO 3aJaHHOMY 3HAUYECHHUIO apTyMEHTa;



*  HAaXOAWUTh 3HAYEHHE APTYMEHTA MO 33/JaHHOMY 3HAYEHUIO (QYHKIUU B
HECJIOKHBIX CUTYyalUsX;

*  ONPEIENATH MOJOKEHUE TOUKH O €€ KOOpAUHATAaM, KOOPINHATHI TOUKH
IO €€ II0JIOKEHUIO HAa KOOPAMHATHOM IIJIOCKOCTH;

* 10 rpaguKy HaXOAWTHb OOJACTb OIpEAeJCHHs, MHOXXECTBO 3HAUYCHHIA,
HyJIU (YyHKUMU, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, IMPOMEXKYTKH BO3pacCTaHUS M
yObIBaHMs1, HAMOOJIbILIEE U HAUMEHbIIIEE 3HAUCHUS (PYHKIUY;

*  CTPOHUTH rpauK JUHEHHON QPYHKIUY;

*  TPOBEPSTH, ABIAETCS JIU JaHHBIN TpapuK rpaduKoM 3aJaHHON (QYHKIUU

(JIMHEWHOM, KBaIpaTUYHOM, 0OpaTHOMN MPONOPLUHUOHATBHOCTH);

*  ONpenensATh NPUOIMKEHHbIE 3HAYEHHUS] KOOPJMHAT TOYKHU MEPECCUCHUS
rpadukoB GyHKIIHIA;

*  omepupoBaTh Ha 0a30BOM YpPOBHE MOHATUSAMHU: MOCIEIOBATEIHHOCTD,
apudmMeTrnyeckas Iporpeccus, reoOMeTpruIecKast porpeccus;

*  pemwaTh 3a7jaud Ha MMPOTPECCUU, B KOTOPBIX OTBET MOXKET ObITh MOJTyUeH
HEIMOCPEJICTBEHHBIM TOJIcHETOM 0e3 mnpuMeHeHus ¢Gopmyn. B moBceaHeBHOM
PKU3HM M TIPH U3YYEHHUH JAPYTUX NMPeIMETOB:

*  HCHOJb30BaTh IpaUKu peaibHbIX IPOLECCOB M 3aBUCUMOCTEH st

OTIpEJICIICHHS X CBOMCTB (HAaMOOJIBIITNE U HAMMEHBIITNE 3HAYCHUS, IPOMEKYTKH



BO3pacTaHus U yObIBaHUs, 00JIACTH MOJOKHUTEIbHBIX U OTPUIATENbHBIX 3HAUCHUN U
T.IL.);
*  HCIOJIb30BaTh CBOMCTBA JMHEHHON QPYHKIIUMU U ee rpaduK Npu PEIICHUH
3aJla4y U3 Jpyrux ydeOHbIX npeamMeToB. CTATHCTHKA U TeOPHUsl BEPOSITHOCTEN
Hwmers MpEACTAaBICHUE O CTATUCTUYECKUX
XapaKTePUCTHKAX, BEPOSATHOCTH CIy4alHOTO COOBITHS, KOMOHMHATOPHBIX
3a/layax;
*  pewmarh NpocTedIIMEe KOMOMHATOPHBIE 33Jaud METOAOM IPSIMOIO U
OpPraHM30BAHHOTO Mepedopa;
*  TPEACTaBJISATH JIaHHBIE B BUJIE TAOJUII, AMArpaMM, rpaduKos;
*  4yuTaTh UHPOPMAIUIO, MPEACTABICHHYIO B BUE TAOJUIIBI, JHArPaMMBbI,
rpaduka;
*  OmpenensiTh OCHOBHBIE CTAaTHCTHYECKHWE XapPaKTEPUCTUKH YHCIOBBIX
Ha0OpOB;
*  OLIGHWBATh BEPOATHOCTH COOBITHS B MPOCTEUIITNX CIyJasiX;
*  HUMETh MPEACTaBICHUE O POJHM 3aKOHA OOJBIIUX YHUCEI B MAaCCOBBIX
SIBIICHUSX.
B noBceiHeBHOM KU3HM M NPH U3YYEHUHU APYTUX MPeIMETOB:
*  OLIGHWBATh KOJMYECTBO BO3MOXKHBIX BAPHAHTOB METOIOM Tepedopa;
*  HUMEThH MPEACTABICHUE O pOJIN TIPAKTUYECKH
JIOCTOBEPHBIX Y MaJIOBEPOSTHBIX COOBITU;
*  CpaBHUBATh OCHOBHBIC CTATHCTHUYECKHE XAPAKTEPUCTHKH, MOTYYCHHBIC

B MIPOLIECCE PELICHUS MPUKIIAHON 3a]a41, U3YUYECHUS PEABHOTO SIBJICHUS,



° OICHHUBATb BCPOATHOCTb PCAJIbHBIX COOBITHI M SBJEHHU B HECIIOKHBIX
CUTyalnusiax. TexcTOoBBIE 3adavan

° Pemartn Hec0KHBIE CIOJKETHBIC 3aa491 pa3HbIX TUIIOB Ha BCC

apupMETHICCKUE ICHCTBUS;
*  CTPOWTH MOJEIH YCIOBHS 3adaud (B BUAC TaOJMIIbI, CXEMBI, PUCYHKa

nin ypaBHeHI/IH), B KOTOpOﬁ JaHbl 3HAYCHHA ABYX M3 TPCX B3aMMOCBA3AHHBIX
BCJIMYHUH, C OCJIBIO ITIOMCKA PCIICHUA 3a1a49M,
° OCYHICCTBJIATH CII0cO0 ITOMCKa pCIICHUA 3ada4d, B KOTOPOM
PaACCYKIACHUC CTPOUTCA OT YCIOBHSA K Tp€6OBaHHIO HnJIn OT Tpe6OBaHHH K YCIIOBHIO,
° COCTAaBJIATH IIJIaH PCHICHUA 3a1a4M,

° BBIACIIATD 3TAIIbl PCIONCHUA 3add49HU,

® HHTCPIPCTUPOBATD BBIYHUCIIUTCIBHBIC PC3YJIbTAThI B 3agaudc,

UCCJIEI0BATh MMOTYYEHHOE pEelICHUE 3a1a4H;

*  3HaATh pa3IMYMe CKOPOCTEH 00BEKTa B CTOSIUEH BOJE, TPOTUB TCUCHUS U
10 TEYEHUIO PEKH;

*  pemarhb 33Ja4M Ha HAXOXKJIEHUE YACTH YUCIA U YUCJIa 110 €ro YacTH;

*  pemarh 33/la4d pa3HbIX TUIOB (Ha pabOTy, HA MOKYIKH, Ha JBUKEHUE),
CBSA3BIBAIOLIMX TPU BEJIMYMHBI, BBIIEIATH 3TH BEJIMYMHBI M OTHOILICHUS MEXIY
HUMU;

*  HaxoJUTh NPOLEHT OT YMCIIa, YACIO MO MPOLEHTY OT HEro, HaXOAWTh
IPOLIEHTHOE CHUYKEHUE WM ITPOLIEHTHOE NOBBIILIEHNE BEJINYUHBI,

*  pelarh HECIOKHBIE JIOTHYECKUE 33Ja4l METOJIOM PACCYKIACHHM.

B noBceqHeBHOM KU3HH M NIPH U3YYECHUH APYIHX NMPEAMETOB:

*  BBIJBUTaTh T'MIOTE3bl O BO3MOXKHBIX MPEICIbHBIX 3HAUEHUAX MCKOMBIX

B 3a/1au€ BETUYMH (IenaTh Npukuaky). 'eomerpnueckue Gpurypsol

*  OmnepupoBaTh Ha 0a30BOM YPOBHE MOHATUAMH Ir€OMETPUUECKUX (PUTyD;



*  W3BJICKATh uH(DOpMAITHIO 0 FEOMETPUUECKUX durypax,
MPEACTABICHHYIO Ha YEPTEKAX B IBHOM BH/IE;

*  TNPUMEHSTH JJIS pelIeHus 3a7a4 TeoMeTpuieckrue GakThbl, €CIU YCIOBUS
UX MPUMEHEHUs 3a/1aHbl B IBHOU (popme;

*  peuarh 33Ja4d Ha HaXOX/IEHUE TEOMETPUUYECKUX BEJIUYMH 110 00pasiam
WJIU aITOPUTMaM.

B nmoBceaqHEeBHOI KU3HU M NIPU U3YYEHNH IPYTUX NMPEAMETOB:

*  UCIOJIb30BaTh CBOKMCTBA TeOMETPUYECKUX (UTyp g pEIICHHS

TUTOBBIX 33/1a4, BO3HUKAIOUIMX B CUTyalMsAX ITOBCEIHEBHOM >KU3HH, 3a7ad

IMPAKTHYCCKOI'O COACPKAHUA.

OTHO1IEHUS
. OmnepupoBaTh Ha 0a30BOM YPOBHE MOHITUSMH: PAaBEHCTBO (PUTYD,
paBHBIE burypel,  paBEHCTBO TPEYTrOJIBHUKOB, MapaJlJICILHOCTD
NPSIMBIX, NEPICHANKYISIPHOCTh OPSIMBIX,  YTJIbI MEXAY

OPSAMBIMH, TEPHEHANKYJIAP, HAKIOHHAS, TPOEKIIHS.
B noBceqHeBHOM KM3HU M NIPH U3YyYEHHHU APYTHX NPEIMETOB:

. MCITI0JIb30BaTh OTHOUIEHUS AJI PELICHUs IPOCTEHIINX 3a/1ad,
BO3ZHMKAIOIIMX B pealibHOM k13HU. I3MepeHnsi U BbIYUCIEHUSA

. BbINONHATE U3MEpEeHue AJIMH, PACCTOSHUNA, BETUYUH YTJIOB, C TOMOIIBIO
WHCTPYMEHTOB JUIsl U3MEPEHUH JJIMH U YTJIOB;

. IPUMEHSTH (DOPMYJIIBI IEPUMETPA, IO U 00beMa, TIIOLIAIH
MOBEPXHOCTHU OTJEIbHBIX MHOTOIPAHHUKOB MPY BBIYMCIICHUSIX, KOT/1a BCE JJAHHBIE

HMCIOTCS B YCIIOBUH,



. npuMmeHatb Teopemy  [ludaropa, 6azoBbie

TPUTOHOMETPUUECKUE COOTHOLIEHHUS JIJIs1 BBIUUCIEHUS JJIMH, PACCTOSHHMIM,
TUIOMIA/IEN B IPOCTEMIIUX CIyUaAsIX.

B nmoBceaqHeBHOM KU3HU M NIPU U3YYEHHUH IPYTUX NMPEAMETOB:

. BBIYHCIIATH PACCTOSIHUS HA MECTHOCTH B CTAH/IAPTHBIX CUTYALMSIX,
TUTOMIA/IM B IPOCTEHUIINX CIy4yasix, IPUMEHSTh (POpPMyIIbl B MPOCTEUIITNX
CUTYallMsIX B IOBCEIHEBHOM X13HU. I'eoMeTprUecKue MOCTPOCHUA

. N300pakaTh TUIOBBIE TUIOCKUE PUTYPBI U (DUTYpPBI B IPOCTPAHCTBE OT
PYKH U C IOMOIIbIO HHCTPYMEHTOB.

B noBceqHeBHOM KU3HH M NIPH U3YYE€HUH APYTHX NMPeAMeETOB:

. BBIIIOJIHATH POCTEHIIINE MOCTPOECHUS HA MECTHOCTH, HEOOXOIUMBIE B
pEaAbHOM KU3HMU.

I'eomeTpuyeckue npeodpa3oBaHus

. Crpouth GuUrypy, CHMMETPUYHYIO JAHHON (PUTYype OTHOCUTEIBHO OCH U
TOYKH.

B noBceqHeBHOM KU3HH M NIPH U3YYECHUHU APYIHX NMPEAMETOB:

. pacno3HaBaTh JBUKEHHUE OOBEKTOB B OKPYXAIOILIEM MUPE;

. pacno3HaBaTh CHUMMETPHYHBIE (UTYpHl B  OKpY)KaloIIeM MHpE.
BekTopbl 1 KOOPAUHATHI HA MJIOCKOCTH

. OmnepupoBath Ha 6a30BOM YpOBHE MOHATUSIMHU BEKTOP, CyMMa BEKTOPOB,
IIPOU3BEJEHUE BEKTOPA Ha YMCII0, KOOPIWHATHI HAa MNIOCKOCTH;

. OTPEAEATh NMPUOINKEHHO KOOPIUHATHI TOUKHU 10 €€ U300paKeHUIO Ha
KOOPJMHATHOM TIOCKOCTH.

B noBceaHeBHOI KU3HU M NIPU U3YYEHUH IPYTUX MPEAMETOB:



° HCIIOJIB30BATh  BCKTOPbI I  PCIICHUSA HpOCTGfIH.IHX 3aJa4d Ha
OIIPCACICHUC CKOPOCTH OTHOCUTCIIbBHOT'O IBUKCHUA. I/ICTOpI/Iﬂ MaAaTEMAaTHKH

® OnuceIBaTh OTACJIBHBIC BbIAAOIIHUCCA PC3YJIbTATHI, IIOJYYCHHBIC B XOAC
Pa3BUTHA MATCMATHUKH KaK HAYKH,

® 3HATb IPUMCPBI MATCMATHYCCKUX OTKpI)ITI/Iﬁ N UX aBTOPOB, B CBA3U C

OTEYECTBEHHOW U BCEMUPHOM UCTOPHUEH;

° IIOHUMATb pPOJIb MATCMATHKKW B  pPa3BUTHHU Poccun. MeTOI[bI
MaTEMAaTHKH
° BBI6I/IpaTI> HOI[XOI[HHII/Iﬁ HSY‘IGHHBIﬁ MCTOA AJIA PCIICHHUA H3YUYCHHBIX

THUIIOB MAaTCMaTHYCCKUX 3a1a4,
° HpI/IBOIIHTB IMIPUMCPBI MaTCMaTHIYCCKHUX SaKOHOMepHOCTeﬁ B

OKPY’KAIOLIEN JEHCTBUTEIBHOCTH U ITPOU3BENCHUSAX UCKYCCTBA.

BbINNYCKHUK NOJYYHUT BO3MOKHOCTb HAYyYUThCA B 7-9 Kjaccax AJi o6ecniedeHUsI BO3MOXKHOCTH

yCHelHOoro npoJo/nKkeHus1 06pa3oBaHusA Ha 6a30BOM U yIJIyOGJIEHHOM YPOBHSX
JJIeMEeHTbI TEOPUU MHOKECTB U MATEMATHYECKOM JIOTUKHU
*  Onepuposamv® nowsmusmu: onpeoenenue, meopema, axKCUOMA,
MHOHCECBO, XAPAKMEPUCMUKU MHOHNCECBA, DNIeMEeHM MHONXCecmed, nycmoe,
KOHeUHOe U OeCKOHeYHOoe MHOIHCeCmEo, NOOMHO’CECB0, NPUHAONEHCHOCD,
BKJIIOYEHUE, PABEHCMBO MHONCECMNE;
*  U300padcamv MHOICECMEA U OMHOUEHUE MHONCECTNE C NOMOULBIO
Kpyeos Junepa;
*  onpeodensimv NPUHAOLEHCHOCb JIEMEHMA MHOICeCmE), 00beOUHEeHUIO

U nepeceuerHuro MHoasicecme,

4 3,IICCI) " Jajaec — 3HaTb ONPEACICHUEC TIOHATHA, YMCTh MMOACHATDH €0 CMBICTI, YMETh UCITIOJIb30BATh IOHATHE U €T0
CBOIiCTBa IIpyu IpoOBCACHNU paccymneHnﬁ, JA0Ka3aTeJbCTB, pCUICHUU 3a/1a4.



° 3a0a6amb  MHONCECMBO C NOMOWwbl0  nepevyuUcieHusl
INIEMEHM 086,

C10BECHO20 ONUCAHUSL,

*  onepuposamb NOHAMUAMU: BbICKA3bLIBAHUE, UCMUHHOCIb U JTOHNCHOCb
8bICKA3bIBAHUS, OMPUYAHUE BbICKA3LIGAHUL, ONepayuu HAO BblCKA3bIBAHUAMU. U,
UU, He, YCI0BHbLE BbICKA3LIBAHUS (UMNIAUKAYULL),

*  CMpoOUmMb 8bICKA3LIBAHUSA, OMPUYAHUS BbICKA3BIBAHUI.

B noBcegHeBHOM KU3HU M NPU U3YYEHUH IPYTUX MPEAMETOB:

*  CMpoumv YenouKku YMO3AKIIOYEeHUN HA OCHO8E UCNOJIb308AHUS NPAGUT
JIOCUKU;

*  UCNOTB306AMb  MHONCECMBA, ONEPpaAyuU ¢  MHONCECMEamu,  ux

epaghuueckoe npedcmaenenue Onsg ONUCAHUS PEATbHbIX NPOYecco8 U SABIEHULL.

Yucaa

*  Onepuposamsv NOHAMUAMU:  MHONCECMBO  HAMYPAIbHBLIX  YUCE],
MHOAHCECMBO YENbIX YUCEl, MHOMNCECMBO PAYUOHAIbHBLIX YUCEl, UPPAYUOHATbHOE
YUCi0,  K8AOPAMHLIU  KOPEeHb,  MHOJCECMBO  OCUCMBUMENbHbIX  HUcCell,

ceomempudecKka UHmepnpemayu: HamypaibHblx, uenvlx, payuUOHAIbHbIX,

oelicmeumenbHbix qucei,

HOHUMAMb U 0OBACHAMb CMbICIL I’lOS’Ilez!MOHHOlZ sanucu HamypajibHoco

yucaa,

® BbLINOJIHANL 6bIYUCTHEHUA, 6 MOM 4Yucjie C UCNONIb306aAHUEM npuemoes

PAUUOHATIbHBIX 6bl 'H/ICJZBHZ/IZZ,'

° BbINOJIHAMb OKPY2l€eHUE pAUUOHATIbHbLX HUcel C 3a0aHHOU mMo4YHOCmMbsIO,
® cpasHUueanb payuoOHAIbHblE U UPPAUUOHAIbHbLIE YUCIA,

*  mpeocmasiamv pAyUOHAIbHOE YUCIO 8 8Ude 0eCAMUYHOU Opoou



*  YNoOpA0OuuUBAMb  YUCNA, 3ANUCAHHbIE 8 6Ude OObIKHOBEHHOU U
oecsamuyHol opoou,

e naxooums HOJ/[ u HOK uucen u ucnonvzosams ux npu peuienuu 3a0a.
B noBceHeBHOM KU3HU M TIPH U3yYE€HHHU APYTHUX NMPEIMETOB:

*  NpUMEHAmMb NPasuia NPUOIUICEHHBIX GbIUUCIEHUU NpU peueHuu
NPAKMU4ecKux 3a0a4 u peuleHuu 3a0ay oOpyaux y4eonvix npeomemos;

*  BWLINONHAMb CPABHEHUEe pe3yIbmamos GblUUCIeHU Npu peuleHul
NPAKMUYECKUX 3a0at, 8 MOM YUCie NPUOTIUNCEHHBIX GLIYUCTICHUL,

° cocmaeiiinb U OyerRueantb YUCji06ble 8blpAJNCEHUA NPU DEUUEHUU

NPAKMU4ecKux 3a0a4 u 3a0ad u3 opyeux y4eOHolx npeomemos;

*  3anuceiéams U OKPY2IsAMb YUCLOBble 3HAYEHUS PeanlbHblX GeNUYUH C
UCNONIL30BAHUEM PASHBIX CUCTEM USMEPEHUSL.

ToxknecTBeHHBbIE TPe00pa3oBaHUA

*  Onepuposamv NOHAMUAMU CMENEeHU C HAMYPAIbHLIM NOKA3ameem,
cmenenu ¢ yeivlM OmpuyamenbHblM noKazamenem,

*  BHLINOHAMbL NPeoOPA3068aAHUS  YENbIX  BbIPANCEHUU:  O0elUCmBUs ¢
O0OHOUNIeHaMU (CllodCeHUe, GbluUmMAanue, YMHONCeHUe), 0elUCmEuUsi ¢ MHO2OUIeHAMU
(cnooicenue, gbluumanue, YMHONCEHUE),

*  BHLINOJHAMb PA3NI0NCEHUEe MHO20UNIEHO8 HA MHOMCUMENU OOHUM U3
cnoco6o8: GuiHecenue 3a CKOOKY, 2PYRNUPOBKA, UCHOIb308aAHUE (POpMYIL
COKPAWEHHO20 YMHONCEHUS,

® 6b10€Mb Keadpam CYMMbL U pazHocmu OaHOUﬂeHOS;
® pClCK]Z(lObl@ClWlb HA MHOJIcumeu K@a@paWIHbllj mpexydieH,



*  BbINOJHAMbL NPeoOPA30BAHUS BLIPANCEHULL, COOEPAHCAWUX CMENeHU C
yenviMu OmpuyamesbHbIMU NOKA3amenimMu, nepexooums om 3anuci 8 6uoe
CmeneHu ¢ yeablmM OmpuyameibHbiM NoKazamenem K 3anucu 8 suoe opoou;

*  BLINOJHAMbL NPeoOPa3’08arus OPOOHO-PAYUOHATLHBIX — BbIPANCEHULL:
cokpawenue Opobell, npugedeHue aneebpaudeckux Opobetl K  oOwemy
3HAMEeHameno, ClOJNCeHUue, YMHOMCeHUe, OeleHue aneeopauyeckux opobell,
8038e0eHUe aneeOpauyeckol Opoou 8 HAMYPAIbHYIO U YeIVio OMPUYAMELbHYIO
cmenemb,

*  BbINOJHAMb NPeodPA30BAHUSA BLIPANCEHUL, COOePAHCAUUX KBAOPAMHbLE
KOPHU,

*  gbloensImb K8aopam CyMMbl UIU PA3ZHOCMU OBYYIEHA 8 BbIPANCEHUSX,
cooepaHcaujux KeaopamHvle KOpHU,

*  BbINOJHAMb NPeodPA30BAHUS BLIPANCEHUL, COOEPAHCAUSUX MOOYTb.

B noBce1HeBHOM KNU3HU M NIPH U3yYE€HHHU APYTHUX NMPEIMETOB:

*  BbINOJHAMb NPeoOPA308aHUS U OEUCMEUS C YUCIAMU, 3ANUCAHHbIMU 8
CMAaHOApMHOM 8UOe;

*  BLINOJHAMbL  NPeoOPA308aAHUS  ANCCOPAUHECKUX — BbIPAJCEHUN  Npu
peluenuu 3a0a4 0py2ux y4eoHvlx npeomemos.

YpaBHeHMs U HEPABEHCTBA

*  Onepuposamv  noHsmMusMU:  YpaGHeHUe, HepPaeHCMB0,  KOPeHb
VPABHeHUs, peuwleHue HepaBeHCmed, pPABHOCUNbHble VPAGHeHUs,  00aacmy
onpeoeienus ypasHeHus (HepageHcmad, Cucmemvl YpasHeHull Uil HepageHcms),

*  pewamv JUHeliHble YPAGHEHUS U YPABHEHUs, C80OUMble K JUHEUHbIM C

noOMoOuLbio MoHCOECMBEHHbIX npeo6pa306aHuL7;



*  pewamdv KeaOpamHvle YPAGHEHUs U YPAGHEHUs, CBOOUMblE K
K8AOPAMHBIM C NOMOWBIO MOACOECMBEHHBIX NPE0OPA3068aHUL,

*  pewamsv OpoOHO-TUHElHbIE YPABHEHUSL,

pewams npocmetiwiue uppayuoraivhole ypasuenus suoa Ul xOO0O a,

V0 080 g O x00:

X
*  pewamos ypasHenus éuoa "0 a ;

*  pewamv YPAGHeHUs. CNOCOOOM PA3IONHCEHUS HA MHOMCUMENU U 3AMEHbl
nepemMeHHOU;

*  UCNONB308AMb MEmMOO UHMEPBANo8 Ol peuleHus yeivlx U OpooOHO-
PAYUOHATIbHBIX HEPABEHCNG,

*  pewambv JUHEUHbIE YPAGHEHUS U HEPABEHCMEA C NApaAMempamu,

® pewamv HeCl0IHCHbLE KBClapal’l/IHble ypaeHerHus ¢ napamempom, O

peuiams HeCll0dCHble CUCeMbl TUHEUHbIX YpasHueHul ¢ napamempamu, O pewams
HeCI0JiCHble YPABHEHUsL 8 YebIX YUCIAX.
B noBcenHeBHOM KU3HU M TIPH U3yYE€HHH APYTHX NMPEAMETOB:

*  cocmasnams U pewamv JUHelHble U KB8AOpamuvle YPAGHEHUs,
VPAaBHeHUsl, K HUM CBOOSAUUECS, CUCEMbl TUHENIHbIX YPAGHEHULL, HEPABEHCME Npu
peuenuu 3a0ad Opy2ux y4eoHblx npeomemos;

*  BWLINOHAMb OYEHKY Npasoonoododus pe3yibmamos, Noayiaemvlx npu
peutenuy TUHEUHbIX U K8AOPAMHBIX YPAGHEHUU U CUCTEM JIUHEUHbIX YPAGHEeHUll U

HepaseHCcma npu peuteHuu 3a0ay Opy2ux y4eOHvlx npeomemos;



*  guvlbupamv coomeemcmeylowue YpasHeHus, HepaseHcmea UiU  UX
cucmemvl Ol COCMAGNEHU MAMEMAMUYEcKoU MoOelu 3A0aHHOU peanbHOU
cumyayuu Ui nPUKiIaoHol 3a0adu,

*  YMemb UHMEPNPEMUpPO8AMb MNOJYUEHHBIN NpPU peuleHUuU YpasHeHus,
HepaseHcmea Ui CUCTEeMbl pe3yIbmam 6 KOHmMeKcme 3a0aHHOU peaibHOU
cumyayuu uiu nPUKIAOHol 3a0adu.

DOyHKIUU

*  Onepupogamv noHAMUAMU: QYHKYUOHAILHAS 3ABUCUMOCHb, (DYHKYUA,
epagux GyHxyuu, cnocobwvl 3a0aHus QYHKYUU, apeymeHm u 3HayveHue QyHKYuu,
obnacms onpeoeneHuss U MHONHCECMBO 3HAYEHUU @QYHKYuu, Hyau @QyHKyuu,
NPOMENCYMKU — 3HAKONOCMOAHCMEA, MOHOMOHHOCMb  (YHKYUU,
YemHOCMb/HeYemHOCMb (DYHKYUU,

*  cmpoumsv epapuru TUHEUHOU, K8AOPAMUYHOU YHKYUL, 0OpAmHOU

nponopyuonansrocmu, gyuxyuu éuoa: ylaod_ X, yooy, yoax 4 ox; xidb

*  Ha npumepe KBAOPAMUYHOU (DYHKYUU, UCNOIb308ANMDb NPeobpa308aHUs
epaghuxa ynxyuu Y=F(x) o1 nocmpoenus epapurxos ¢ynxyuii yoasOkxgploc;

*  cocmasnsims YpasHeHus NPAMOU NO 3A0AHHLIM YCI0GUAM: NPOX0OAUell
yepe3 08e MOYKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOX0Osulell yepe3 OAHHYI0 MOYKY
U napanneivbHou OAHHOU NPSAMOI

*  uccredosamv QyHKYUIO no ee 2papuxy;

° HAX00UmMb  MHONCECMBO 3H611£8Hu1/7, HYJIU, NPOMEINCYMKU

3HAKonocmoAHcmeda, MOHONMOHKHHOCmMuU KeadpamuuHoﬁ d)yHKI/ﬂ/lu,'
® onepupoeams NOHAMUAMU. I’lOC]leaO@ClmeJleOCWLb, apuquemutteCKaﬂ
npocpeccus, ceomempudecKkasl npocpeccus,

*  pewamv 3a0ayu HA APUPMEMUYECKVIO U 2eOMEMPULECKYI0 NPOSPECCUIO.



B noBceHeBHOM KU3HU M TIPH U3yYE€HHHU APYTHUX NMPEIMETOB:

*  WLIIOCMPUPOBAMb C NOMOWDbIO 2PAPUKA DEealbHYI0 3A8UCUMOCTNb UTU
npoyecc no ux XapaKxmepucmuxkam;

*  ucnomw3osams CEOUCMBA U 2paAPUK KBAOPAMUYHOU QYHKYUU npu
peuenuu 3a0a4 U3z opy2ux y4eoHbvlx npeomemos.

TexcToBbIC 32124

*  Pewams npocmuvle u Cl0JCHble 3a0a4u PA3HLIX MUNOS, A MAKICE
3a0a4u NOBLIUEHHOU MPYOHOCTU,

*  UCNONb308aMb pA3Hble KpaAmKue 3anuci Kax Mooeau MmeKCmos
CJLOJCHBIX 3a0ay 0151 ROCMPOEHUSL HOUCKOBOU CXeMbl U peuleHust 3a0ay,

*  pasmuyams  MOOenb  meKcma U MOOelb  peuleHus — 3a0auu,
KOHCMPYUPOB8AmMb K 0OHOU MOOeNU PeuleHusi HeCI0NHCHOU 3a0ayu pa3Hble MoOelu
mekcma 3a0ayu,

3HamMb U HNpuUMeHAmb 00a cnocoba nNoucka peuleHus 3aoay (om
mpeb0oB8anus K YC08UI0 U OM YCI08USL K MPeO08aAHUI0);

*  MOOenupo8amv paccyicoenus npu nOUcCKe peueHus 3a0ai ¢ noMowbo
epagh-cxemvi,

*  gbIOeNIMb IMANbL PeueHUs 3a0ayl U CO0epIcanue Kaxncoo2o smand;

*  Yymemb 8bIOUPAMb ONMUMANLHLIL  MEmoO peuleHus 3a0aqyu U
0COo3HABAMb 8bIOOP Memood, pPACCMAMpPUaAmd pPA3IUYHbIE MemOoObl, HAXOOUMb
PAa3Hble peuletuss 3a0ayu, ecid 603MONCHO,

*  GQHAIU3UPOBAMb 3aMPYOHEHUsI NPU PeueHUU 3a0aY,

*  BWLINOJHAMb PA3IUUHble NPeoOPA306aAHUS NPEONIONCEHHOU  3a0ayll,

KOHCMPYUpPO8ams HO8ble 3a0a4u U3 OGHHOU, 8 MOM YUcie 0bpammsie,



. UHMepPnpemuposams BbIYUCTIUMETIbHBIE PEe3YbIMaNbl 8
3ao0aue,

uccnedosams NOJyUeHHoe peuleHue 3a0ay;

*  AHATU3UPOBATNL BCEBO3MONCHbIE CUMYAYUU 83AUMHO20 PACNOJIONCEHUS.
08X 00bEeKmMo8 U UMEHeHUe UX XAPAKMEPUCMUK NPU COBMECHHOM OBUNCEHUU
(ckopocmb, 6pems, paccmosHue) npu peuwleHuu 3a0ay Ha O08udceHue 08yx
00beKmMo8 KaK 8 00HOM, MAK U 8 NPOMUBONOTIONCHBIX HANPABTICHUSX,

*  uccnedosamv BCEBO3MOJICHbIE CUMYAYUU NpU peuieHuu 3a0ai Ha
08UdICEHUEe NO peKe, PaccCMampugams pazmvie CUCHeMbl Omcyuema,

*  pewamv pazHOoOpaA3Hble 3a0ayl «HA YACTNUY,

*  pewamv u 000CHOBbIBAMb CB0E peuleHue 3a0aq  (8vloesimo
MaAmemamuyeckyro OCHO8Y) Ha HAXOXHCOeHUe Yacmuy Yucia u Yyucia no e2o 4yacmu
Ha OCHOB€ KOHKPEMHO20 CMbICIA OpoOU;

*  oco3Hasamv U OOBACHAMb UOEHMUYHOCMb 3A0ay PA3HbIX MUNOE,
CB8A3bIBAIOWUX MPU BEIUYUHDBL (HA pabomy, HA NOKYNKU, HA 08UNCEHUE), 8blOEISAMb
MU BEUUUHBL U OMHOWLEHUSI MeNCOY HUMU, NPUMEHAMb UX NpU peuleHuu 3a0ad,
KOHCMPYUposams cobcmeenHvle 3a0ay YKA3aHHbIX MUNos;

*  gnademb OCHOBHLIMU MEMOOAMU peueHUus 3a0a4 Ha CMecu, Chiasbl,
KOHYEeHmpayuu,

peulams 3a0a4u HaA NPOYEeHmvl, 8 MOM HUCAe, CIONCHble NPOYEeHmbl C
000CHOBAHUEM, UCNONB3YSL PA3HBLE CNOCODDI;

*  pewamdv Jocudeckue 3a0ayu PA3HbLIMU CHOCOOAMU, 8 MOM Uucie, C
08yMsL O10KaMU U ¢ mpems OIOKAMU OAHHBIX C NOMOWbIO MAOIUY,

*  pewamdv 3a0auu NO KOMOUHAMOPUKE U Meopuu 6epOosimHOCmell Ha
OCHOBE UCNONIL30BAHUS U3YYEHHBIX MEMO008 U 0O0CHOBLIBAMb peuleHUe,

° peutanto HECI0ICHblE 3a0a4u N0 Mamemamuyeckoll cmamucmuke,



*  061a0emb OCHOBHLIMU MeMOOAMU PeuleHUsi CIONHCEMHBbIX 3a0au.
apugpmemuueckuil, aneedpauveckuil, nepedOpP BAPUAHMOS, 2eoMempuUydecKull,
epaghuyeckutl, NPUMEHAMb UX 8 HOBbIX NO CPAGHEHUIO C U3YUEHHLIMU CUMYAYUSIX.

B noBce1HeBHOM KM3HU M TIPH U3y4Ye€HHH APYTHX NMPEIMETOB:

*  gblOeNsmb NpU peueHul 3a0a4 XapaKkmepucmuKky paccmampusaemou 8
3a0ave  cumyayuu,  OmMIUYHbIE  OM  pealbHblX  (Mme, Om  KOMOPbIX
abcmpazuposanucy), KOHCMPYUpo8ams HOBble CUMYAUUU C VHEmoM IMUx
Xapakmepucmuk, 6 YacMmHOCMU, Npu peuleHuu 3a0ay Ha KOHYEeHmpayuu,
VUUMbBIEAMb NJIOMHOCb 8CUECMBA,

*  pewamv U KOHCMPYUPOBAMb 3A0A4U HA OCHO8E PACCMOMPEHUS
PeanbHuIX cumyayuii, 8 KOMOpPbIX He mpedyemcs MOUHbIU BbIYUCIUMENbHBI
pe3yabmam,

*  pewamdv 3a0ayu HA OBUdNCEHUE NO peKe, PACCMAMpuUedss pa3Hvle
cucmemvl omcuema.

CrarucTHKa ¥ TEOpHs BEPOATHOCTEM

. Onepuposams NOHAMUAMU: CMONOUAMblE U KpPY2o8ble OUdcpammbl,
mabauybl  OAHHBLIX, CpedHee apugmemuyeckoe, MeduaHa, Hauborbuee U
HaumeHbulee 3HAYeHUs 6blOOPKU, pPA3MAX 6blOOPKU, OUCNEpCUs U CMAHOAPMHOE
OMKIOHeHUe, CAVHAUHASL USMEHYUBOCTb,

. usenekamo uHpopmayuio, npeoCmasieHHy10 8 mabauyax,
Ha

ouazpammax, epagurax;
cocmasnsams maoauysbl, CMpoums OUASPAMMbL U 2PAPUKU HA OCHOBE OAHHBIX,
onepuposams  NOHAMUAMU:  HAKMOPUAL  YUCIA, NEPecCmaHOB8KU U

couemaHus, mpeycojlbHUK HaCKaJZ}Z,'



. NPUMEHAMb NPABUIO NPOU3BEOEHUS NPU PeUleHUU KOMOUHAMOPHbIX

3a0ay;
. onepupo8amv NOHAMUAMU. CAYUAUHBIL ONbIM, CAVYAUHBLL 6blOOD,
ucnelmanue,  dJleMeHmMapHoe  CIyuatiHoe cobvimue  (Ucxod),  Kiaccuieckoe

onpeoeneHue 8epoAmMHOCMU CIYYALHO20 COObIMUs, Onepayuu Hao CryYauHbIMU

CcoOLIMUAMU,
. npeocmasisimes UHGOPMayuIo ¢ NOMowbIo Kpy2os Junepa,
. pewiams  3a0ayi  HA  GLIMUCICHUE BEPOSIMHOCMU ¢  NOOCYEmOM

KOJUYeCmea 8apUaHmo8 ¢ NOMOWbI0 KOMOUHAMOPUKU.

B noBceqHeBHOM KNU3HH M NIPH U3yYE€HHHU APYTHUX NMPeIMETOB:

. U361eKamo, UHMEPnPemuposams U npeoobpaszosvieams UH@GopmMayuio,
npeocmaesieHHylo 8 maobauyax, Ha ouazpammax, 2pagurax, Ompadcauyo
CBOUCMBA U XAPAKMEPUCUKU PEANbHbIX NPOYECCO8 U S8NEeHULL,

. onpeoensims  CMaAmMucmuyeckue  Xapaxkmepucmuku  8blOOPOK  No
maoauyam, OuazpamMmam, cpaguxkam, GbINOJHAMb CPAGHEHUE 6 3A8UCUMOCHU Om
yenu peuterus 3a0adu;

. OYEHUBAMb 8EPOAMHOCINb PEANbHbIX COOLIMULL U AGTIEHU.
I'eomerpuyeckue purypnbi

. Onepuposams NOHAMUAMU 2EOMEMPUUECKUX PUYD;

. U38IeKamsv, UHMEPNPEMuUpo8ams u npeoobpasosvléams UHGOPMAYUI0 o
2eoMempuieckux ueypax, npeocmasieHHyI0 Ha Yepmextcax;

. NPUMEHAMb 2eoMempuyecKue Gakmol 01 peulenus 3a0ay, 8 mMoM
yucie, npeonoazaruux HeCKOIbKO Uae08 peuleHus,

. Gopmynuposams 8 npoOCMeUwux CIyyasx coUCmMea u NPUHaAKu uayp,

. 00KA3b18AMb 2e0MeMPUUECKUE YIMBEPIHCOCHUSL,

. en1ademsv  CMAHOAPMHOLUL Kiaccugukayueil Ni0CKUx Queyp



(Mpey2onbHUKO8 U Yemblpexy20IbHUKOB).
B nmoBcegHeBHOM KU3HU M NPU U3YYEHUH APYTUX MPEAMETOB:

. UCNONIb3068AMb CEOUCMBA 2eoMempudeckux uayp 0 peulenus 3a0ay
NPAKmMU4ecKko2o XapaKkmepa u 3a0ay U3 CMeNCHbIX OUCYUNTIUH.

OTHOlICHUS

. Onepuposams NOHAMUAMU. pABEHCME0 (uayp, pasHvle ¢uaypbl,
PABEHCMB0O  MpeY20NbHUKOS, NAPALLEIbHOCHb  NPAMbIX, NEepneHOUKVIAPHOCD
NPAMbBIX, Vbl MeHCOy NPAMbIMU, NePHEeHOUKYIAP, HAKIOHHASA, NpOeKyus, nodooue
gueyp, nooobHvle hucypol, N0OOOHBIE MPEY2OIbHUKU,

. npumensims meopemy Paneca u meopemy o nponOPYUOHATbHLIX

ompesKax npu peuweHuu 3a0ay;

. Xapakxmepu3o8ams 83aUMHOE PACHONONCEHUE NPSIMOU U OKDPYICHOCMU,
08YX OKPYIHCHOCMEI.
B noBcetHeBHOM KU3HHU M TPH U3YYEHHHU APYTUX MPEIMETOB:

. UCNONIL308aMb  OMHOWEHU Ol peuleHus 3a0ad, B03HUKAWUX 8
PeanbHOU HCUZHU.

H3MepeHHs1 M BLIYMCIEHHS

. Onepuposams npedcmasieHusmu o OauHe, NIOWAOU, 0ObeMme Kak
senuyunamu. Ilpumenamo meopemy llughazopa, gopmynst niowaou, obwvema npu
peuleHuy MHO20UIa208bIX 3a0al, 8 KOMOPLIX He 8ce OaHHble NPedCmAsieHbl SI6HO, d
mpebylom  8blUUCIeHULl, ONnepuposams 0o0Jiee WUPOKUM KOAUYeCmEoM Gopmyn
ONUHbL, NIOWAOU, 00beMa, BbIYUCTAMb XAPAKMEPUCMUKU KOMOUHayui gueyp
(OKpyscHOCIME U MHO20Y20JIbHUKOB) BbIYUC/ISIMbG PACCMOSHUS Medcoy gueypamu,

NPUMEHSMb MpucoHoMempudeckue opmynvl OJisi 8bIUUCIEHULl 8 DoJlee CLONHCHBIX



CAYYAsAX,  NPOBOOUMb  BbIMUCIEHUS  HA  OCHOBE  DABHOBEIUKOCMU U
PABHOCOCMABNIEHHOCU,

. nPOBOOUMb NPOCHbLE BLIYUCTEHUS HA 0OBEMHBIX MeNax,

. Gdopmyruposamo 3a0auu Ha vlyUCIeHUE ONIUH, NIOWAOeU U 00BbEeMO8 U

pewamos ux.
B HOBCCI{HCBHOﬁ JKU3HMA A IIPH U3YHYCHHUH NPYIrUX NPEAMETOB:

. NPOBOOUMb 8LIYUCTIEHUS HA MECTHOCTU,
NPUMEHSAMb hOPMYJIbl NPU BLIYUCTICHUSIX 8 CMENCHBIX YUEOHbIX NpeomMemax,

8 OKpYIIcaoweri 0eucmeumeibHOCm.
I'eomeTpuyeckue NocTpoeHust

. H3o06pasicams eeomempuyieckue ¢uaypol no  MeKCmoBoMy u
CUMBOTILHOMY ONUCAHUTIO,

. C80000HO ONEPUpPOBaAmMb YePMENCHLIMU UHCINPYMEHMAMU 8 HECTOHNCHBLX
CAyuasx,
. BbINOJIHAMbG NOCMPOCHUST  MPeY2OIbHUKO8, HNPUMEHSAMb OmOebHble

MemooObl NOCMPOEHUl YUpKylem U JUHEeUKOU U HpoBoOumsv npocmeuuue
UCCNIe008AHUS YUCIA PeULeHUU,

. u300pasxcams munogvie niocKue huaypsvl U 00veMHble mea ¢ NOMOUbIO
NPOCMENUUUX KOMNLIOMEPHBIX UHCIPYMEHINOS.
B noBceaHeBHOI KU3HU U NPU U3YYEHUH PYTUX NMPEAMETOB:

. 8bLINOIHAMb NPOCMeluue NOCMPOEHUsI HA MECMHOCMU, Heobxooumble 8

peaﬂbyod IHCU3HU,

. OYEeHUBAMb Pa3mMepbl  PedibHblX 00beKMO8 OKpYHCaAoue2o Mupa.
IIpeoOpa3zoBanus
. Onepuposams nouamuem OBUNCEHU U NPeodpazosanuss noooous,

e1a0emy npuemMamu NoCmpoeHus @ueyp ¢ UCHOIb308AHUEM OBUCEHUL U



npeobpazosanuii N000OUsL, NPUMEHIMb NOJLYYEeHHble 3HAHUSA U ONbIM NOCMPOEHUl 8
CMEINCHBIX NPeOMemax U 8 peaibHblX CUMYAYUAX OKPYHCAIOUWE20 MUPa,

. cmpoums  Queypy, noO0OHYI0 OAHHOU, HNOAL308AMbCA CEOUCEAMU
no0oous 015t 060CHOBAHUS CBOUCME PUIYD,

. NPUMEHAMb  CBOUCMBA  OBUNCEHUNl Ol NPOBEOeHUs. NPOCMetuUx
obocHosanutl ceolcme uyp.

B noBceHeBHOM KNU3HU M NIPH U3yYE€HUH APYTUX MPeIMETOB:

. NPUMEHAMb  CBOUCMBA  OBUJICEHUU U NPUMEHSAmMb nooobue 0

NOCMPOEHUU U 8bIYUCTEHUU.
BeKTOpbI M KOOPAMHATHI HA MJIOCKOCTH

Onepuposams NOHAMUAMU 8EKIMOD, CYMMA, PAZHOCHb 8EKIMOPOS,
npousgedeHue 8eKmopa Ha 4Ucio, Y20l Mexcoy 6eKmopamu, CKAIapHoe
npoussedeHue eKmMopos, KOOPOUHAMbL HA NJIOCKOCHU, KOOPOUHAMbI 6EKMOPA,

. 8LINONIHAMb  OCUCMBUS  HAO BEKMOpamMu (clodceHue, BblYUMAHUeE,
VMHOJMCEHUEe HA YUCTIO0), BbIYUCIAMb CKAIAPHOE Npousseoexue, Onpeoenimy 6
APOCMEUWUX CAYUAAX V2Ol MeHCOy 8eKMOpaMU, GbINOIHAMb PA3N0NCEHUE 8eKMOPA
Ha cocmaenaowjue, NPUMEHAMb NOJYYEeHHble 3HAHUS 6 (Qu3uKe, NOIb308AMbCS
Gdopmynoll  BbIMUCIEHUS — PACCMOSHUS — MeNHCOy  MOYKaMu  NO  U3BECHIHbIM
KOOPOUHAMAM, UCNOIb308aMb YPABGHEHUs (ueyp 01 peuleHust 3a0au,

. NPUMEHAMb BEKMOPbl U KOOPOUHAMbBL OISl PEUleHUs 2e0MeMPUYECKUX
3a0a4 Ha 8bIYUCTEHUE ONUH, Vel08.

B noBceHeBHOM KM3HU M NIPH U3yYE€HHHU APYTHUX NMPEIMETOB:
. UCNONIBL308AMb NOHAMUSL BEKMOPO8 U KOOPOUHAM O] peuleHus 3a0ad no

Quzuke, eeoepaguu u Opyeum yueoHviM npeomeman.



Hcropust MaTeMaTUKH

. Xapaxmepuzoeamsv 6K1A0 BbIOAIOWUXCI MAMEMAMUKO8 8 pa3eumiue
MAMeMamuKy U UHbIX HAYYHBIX 0Oacmell;

. NOHUMAMb POJib Mamemamuku 6 pazeumuu Poccuu.

MeToabl MATEMATHKH

. Hcnonvzyss  usyuenmwvie  memoowvl, NpPOBOOUMb  OOKA3AMENbCMEO,
BINOJIHAMb ONPOBEPIHCEHUE,

. 8blOUpaAMb  U3YUEHHbIE MemoOobl U UX KOMOUHayuu OJisl peuleHus
Mamemamu4ecKux 3a0ay;

. UCNONb306aMb mamemamuyeckue SHAHUA o onucanus
3aKOHOMepHOCmell 6  OKpyJcarouell  OelUCmeumenbHOCmy U NPoOU3Be0eHUsIX
uckycemea,

. NPUMEHAMb npocmetiuiue npocpammHble cpedcmaa u

INNEKNMPOHHOKOMMYHUKAYUOHHbIE CUCMEMbL NPpU peUeHUU mamemamudecKux 3a0au.

BbINyCKHUK IOJIYYUT BO3MOXKHOCTb HAYYMThCA B 7-9 Kjaccax AJI yCHEWHOro NpoJoJiKeHuA

0o6pa3oBaHMs Ha YIJIyGJIEHHOM YPOBHE
JJIeMEeHTbI TEOPUH MHOKECTB U MATEMATHYECKON JIOTUKH

. CBOOOJHO ONEPUPOBATE® MOHATHAMHM: MHOKECTBO, XapaKTE€PUCTHKH
MHOYKECTBA, JJEMEHT MHOXKECTBa, MyCTOE, KOHEUHOE M OECKOHEYHOE MHOXECTBO,
MOJAMHOYKECTBO, MPHUHAJICKHOCTh, BKJIIOUECHHE, PABEHCTBO MHOXECTB, CIOCOOBI
3aJaHue MHOXKECTBA;

° 3a/laBaTb MHOKCCTBA Pa3HbIMU CHOCO6aMI/I;

. MPOBEPATH BBHIMOJIHEHUE XapaKTEPUCTUUECKOTO CBOMCTBA MHOYKECTBA;

% 351ech U asiee — 3HATH ONpPEJIENCHUE IOHATHS, 3HATh U YMETh JI0Ka3bIBaTh CBOMCTBA (PU3HAKH, ECIIM OHH ECTB)
MOHSATHSI, XapaKTEPU30BaTh CBA3U C IPYTUMH IMOHATHAMH, IIPEACTABIISAS OJHO MOHATHE KaK YacTh EJI0CTHOTO
KOMILJIEKCa, UCIIONb30BaTh MOHATUE U €r0 CBOMCTBA IPU MPOBEJCHUN PACCYXKAEHUI, J0KA3aTENbCTB, PELICHUN 3a/1a4.



. CBOOO/IHO OMNEPHUPOBATH MMOHATHSIMU: BBICKa3bIBAHUE, WUCTUHHOCTh H
JIO)KHOCTh  BBICKA3bIBaHUS, CIIOKHBIE U TMPOCThIE BBICKA3bIBAHUS, OTpPUIIAHUE
BBICKa3bIBAHUI; HICTUHHOCTD U JIOKHOCTh YTBEPKJICHUS U €T0 OTPULIAHHUS, OTIEPALIUN
HaJl BBICKa3bIBAHUSIMU: U, UJIU, HE; YCIOBHBIE BHICKA3bIBAHUS (MMILIUKAIUN);

. CTPOUTH BBICKA3bIBAHHUSI C KCIOJIb30BAHHEM 3aKOHOB  aireOphl
BBICKA3bIBAHUM.

B noBceaHeBHOI KU3HU M IPU U3YYEHUH IPYTUX MPEIMETOB:

. CTPOUTH PACCYKICHHSI HA OCHOBE UCITOJIb30BAHUS MTPABUII JIOTUKU;

. MCIIOJI30BaTh MHOXKECTBA, ONEpallid C MHOXXECTBaMU, UX rpaduueckoe
MPECTABICHUE JJIsl ONMHUCAHUSl PEATbHBIX MPOILIECCOB U SBJICHUH, MPU PEIICHUU
3a/1a4 JIPYyrux y4eOHbIX TPEAMETOB.

Yucaa

. CB00OOJHO OmNEpUpOBATh MOHATUSIMU: HATypPaJIbHOE UYUCIIO, MHOXKECTBO
HaTypaJIbHBIX YKCEJI, 1IEJI0€ YUCII0, MHOXKECTBO IIEJIbIX YUCes, 0OBIKHOBEHHAsSI APOOBH,
JnecsATUYHasT Jpo0b, CMEIIAHHOE YHUCJO, palMOHAIBHOE YHUCJIO, MHOXECTBO
palMOHANIbHBIX YUCEN, UPPALMOHATIBLHOE YUCIIO0, KOPEHb CTENEHU N, IEMCTBUTEIBHOE
YUCJIO, MHOXECTBO JEHWCTBUTEIBHBIX 4YHCEN, T€OMETPHYECKas WHTEPIPETALINs
HaTypaJIbHBIX, IIEJIbIX, PAIlMOHAJILHBIX, IEUCTBUTEIBHBIX YHCEN, IOHUMATh U

OOBSICHATH PA3HUILY  MEXIY MTO3UITMOHHOM U HEMO3UIMOHHOMN

CHUCTCMaMU 3aIIMCH YHCCII,

. MIePEBOJIUTh YMCJIa U3 OJHON CHCTEMBI 3alUCH (CHCTEMbI CUHCIICHHUS) B
APYTYIO;
. JIOKa3bIBaTh M MCMOJIb30BaTh MPU3HAKKU JEIUMOCTH Ha 2,4, 8, 5,3, 6, 9,

10, 11 cymMbl 1 pOU3BEAEHUS YUCEN MPU BBITOIHEHUN BBIYMCIEHUN U PELICHHUU

3a7a4;



. BBITIOJIHATh OKPYTJICHHE PAlMOHAIBHBIX M HPPALMOHAIBHBIX YHUCEN C
3aJIJaHHOM TOYHOCTBIO;

. CpaBHUBATH JCHCTBUTEIBHBIC YHCIIA Pa3HBIMH CIIOCOOAMH,

. yOOpSAI0YMBATh 4YHCIIAa, 3allMCaHHble B BHJIE OOBIKHOBEHHOW W
JNECATUYHOW JpoOHM, YHWcia, 3alMCaHHBIE C MCIOJb30BaHHEM apU(PMETHIECKOTO
KBaJIpaTHOTO KOPHS, KOpPHEH cTerneHu Ooiblie 2;

. HaxoauTh HOJI u HOK uucen pazHbiMu crioco0amMu ¥ UCIOJIb30BaTh UX
MIpU PEIICHUY 33/1a4;

. BBITIOJIHATh BBIYMCIICHUSI U TIPEOOpa30BaHUsl BBIPAXKECHHM, COJEpKaIUX
JNEWCTBUTEIBHBIE YUCIIA, B TOM YHCIIE KOPHH HATYpPaJIbHBIX CTEIECHEM.

B nmoBcegHeBHOM KU3HU M NPU U3YYEHUH IPYTHX MPEAMETOB:

. BBITIOJIHATh W OOBSCHATH PE3yJIbTaThl CPABHEHHUS PE3YJIbTATOB
BBIYKCIICHUNM TPU PEHICHUU MPAKTUYECKHX 3a7ad, B TOM YHCIIE MPUOIMKEHHBIX
BBIYHCIICHUM, UCTIOJIb3YS Pa3HbIEe CITIOCOOBI CPABHEHHI;

. 3alUChIBaTh, CPABHUBATh, OKPYIJSATH YKCIIOBBIE JAHHBIE PEATBHBIX
BEJIMYMH C UCMOJb30BAHUEM PA3HBIX CUCTEM U3MEPEHUS,

. COCTaBJISITh U OIIEHWBATHh Pa3HBIMU CIOCOOAMHU YHCIIOBBIC BBIPAKEHUS
NpU PEIICHUH TMPAKTHUUECKUX 3a7ad M 3a7a4 M3 JPYruX Y4YEOHBIX MPEIMETOB.
ToxknecTBeHHBbIE TPe00pa3oBaHUA

. CBOOOMHO OmEepUpOBaTh MOHATHUSMU CTETIEHH C IEJIBIM U JAPOOHBIM
MOKA3aTeIeEM;

BBHITIOJIHATH JTIOKA3aTEIbCTBO CBOWCTB CTEMEHH C IIEJBIMU U JAPOOHBIMU
MOKa3aTeIsIMH;
. ONEPUPOBATh MOHATUAMH «OJHOWICH», «MHOTOYJIEH», «MHOTOWIEH C

OJIHOH HGp@MGHHOﬁ», «MHOT'OYJICH C HCCKOJIbKUMHU IIEPEMCHHBIMNY, KOG)(l)q)I/IHI/ICHTBI



MHOTOYJIEHa, «CTaHAApTHAs 3allUCh MHOTOWICHa», CTENEeHb OJHOWICHA W
MHOI'OYJICHA,;

. cBOOOJHO BJIANETh NpPHUEMaMU MPeoOpa30BaHUS LETBIX U JAPOOHO-
parroHaIbHBIX BHIPAKEHUH;

. BBITMIOJHATh PAa3JIOKEHWE MHOTOWIECHOB Ha MHOXHUTEIN pa3HbIMU
crioco0aMu, ¢ UCTOJIb30BaHUEM KOMOMHAIMM Pa3IMuHbIX TPUEMOB;

. UCIIOJIb30BaTh TeopeMy Buera u Teopemy, oOpatHyio TeopeMe Buera,
JUTSL TIOMCKA KOpPHEH KBaJpaTHOTO TPEXWIEeHA W IS PEIICHUs 3a7ad, B TOM YHCIe

3aj1a4 C MapaMeTpaMy Ha OCHOBE KBaJAPATHOTO TPEXUIICHA,;

. BBITIOJIHATH JEJICHUE MHOTOWIEHA HA MHOTOWIEH C OCTaTKOM;
. JIOKa3bIBaTh CBOMCTBA KBAJPAaTHBIX KOPHEN U KOPHEH CTEIEHU NN;
. BBITIOJIHATHh MPE0OpPA30BaHMS BBIPAKEHUH, COJEPKAIIUX KBaJpaTHBIC

KOPHHU, KOPHU CTETEHHU N;
. CBOOOJTHO OIEPUPOBATh MOHATHUSIMHU «TOXKJECTBO», «TOXJIECTBO Ha
MHOECTBE», «TOKIECTBEHHOE TTPEOOpa30BaHUEy;

. BBITIOJIHATH Pa3IMYHbIC MPE0OPA30BAHUSI BBIPAKEHUH, COJIEPIKAIINX

MO,HYJII/I.(JI_F{)‘ ="

B noBcegHeBHOM *KU3HU M IPU U3YYEHUM JPYTUX NPEIMETOB:
. BBITIOJIHATh ~ TPEOOpa3oBaHuss ©W  JCUCTBUS ¢ OyKBEHHBIMH
BBIPOKECHUSIMH, YUCTIOBBIE KOY(DPUITMEHTHI KOTOPHIX 3allUCAHbI B CTAHAAPTHOM BUJIE;
. BBHITIOJIHATH TIPEOOPA30BAHUS PAIMOHATBHBIX BRIPAKECHHUH TIPU PEIICHUH
3a/1a4y IPYyTUx yu4eOHBIX IPEIMETOB;
. BBHITIOJIHATh TPOBEPKY MPABIONON00MS (PUBHUECKUX U XHUMHYECKUX

dbopMys1 Ha OCHOBE CpaBHEHUS PA3MEPHOCTEHN W BAJICHTHOCTEH.



YPaBHeHI/Iﬂ N HEPABCHCTBA

CBO6OI[HO OIICPHUPOBATH IIOHATHUAMMN: YPaBHCHUC, HCPaBCHCTBO,

pPaBHOCHJIbHBIC YPaBHEHHS W HEPAaBEHCTBA, yPaBHEHUE, SIBIISIOIICECS CICICTBHEM
IPYroro ypaBHEHUS, YPaBHEHHS, PAaBHOCHJIbHBIC Ha MHOXECTBE, PaBHOCHIILHBIC
npeoOpa3oBaHusl ypaBHEHUH;

*  pemaTth pa3Hble BUJIBI YPABHEHUI M HEPABEHCTB W UX CHUCTEM, B TOM
quciae HEKOTOpble YypaBHeHUs 3 u 4 cremeHei, ApoOHO-palMOHANBHBIE |
UppanroHaIbHBIC;

*  3HaTh TeopeMy BueTa 11 ypaBHEHUM CTEIIEHH BBILIE BTOPOM;
*  IIOHMMAaTb CMBICJI TEOPEM O PABHOCHIIBHBIX U HEPABHOCUIIBHBIX

npeo0pa30BaHUAX YPABHEHHUM U YMETh UX JIOKAa3bIBaTh;

*  BIAJCTh Pa3HbBIMU METOJaMHU PEIICHUS ypaBHEHUH, HEPABEHCTB U UX
CUCTEM, YMETh BHIOMPATh METO/I PEIICHUS U 000CHOBBIBATH CBOM BHIOOD;

*  UCIIOJIb30BaTh METOJ| MHTEPBAJIOB ISl PEIICHUS HEPABEHCTB, B TOM
gucie JApoOHO-pAallMOHATBHBIX W BKJIIOYAIONUX B Cce0S  HMppardoHAIbHBIC
BBIPAKEHUS,;

*  pemarh anreOpanyueckre ypaBHEHHS U HEPABEHCTBA M UX CUCTEMBI C
napameTpaMu anreOpandeckuM U rpa@uuecKuM METOIaMH;

*  BIAJETh Pa3HBIMHU METOJIAMU JO0KA3aTEILCTBA HEPABCHCTB;

° peiiaTb YPaBHCHUA B ICJIBIX YUCIIAX,

*  u300paxkaTh MHOXXECTBAa Ha TIUIOCKOCTH, 3a/1aBa€Mbi€ ypPaBHCHHSIMH,
HEPABEHCTBAMH U UX CUCTEMaMH.
B noBceqHeBHOI »KM3HU M NIPU U3YyYE€HUH IPYTUX MPEAMETOB:

*  COCTaBJATh M peIIaTh YPAaBHEHHs, HEPABEHCTBA, WX CHUCTEMBI MPH

PCIICHUN 3aaa4 APYTIUX y‘—Ie6HBIX npcaMCTOB,



*  BBIIOJHATH OLEHKY MPAaBAONOAO0MS pe3yJbTaTOB, IMOIYYAaE€MbIX IpPH
pElIEHNN PAa3JMYHbIX YPAaBHEHHW, HEPABEHCTB M MX CUCTEM IIPU PEIICHUH 3a7ad
JIPYrUuX y4eOHBIX MPEIMETOB;

*  COCTaBJIATh M pELIaTh YPABHEHMS M HEPABEHCTBA C ITapaMETpaMM IpU
pEILIeHNN 3a7a4 JPYTUX YYEOHBIX [IPEIMETOB;

COCTAaBJIATh YPAaBHCHHC, HCPABCHCTBO UJIM UX CUCTEMY, OIIMCBIBAIOIINC

peaNbHyI0 CUTYalUIO WIH MPUKIAIHYIO 33]1a4y, UHTEPIPETUPOBAThH NOJIyYCHHbIE
pE3yNbTATHI.
DOYyHKIUU

*  (CB00OAHO oOmnepupoBaTh MOHATUSAMU: 3aBUCUMOCTh, (DYHKIMOHAJIbHAS
3aBHUCHUMOCTh, 3aBUCHUMasi M HE3aBUCHMAasl IE€PEMEHHbIE, (QYHKIHS, CIOCOObI
3amaHusl (YHKIMU, apryMEHT W 3HaueHHe (PyHKUIMH, 00JIaCTh OMNpeaeieHUs Hu
MHOKECTBO 3HaU€HUs QYHKLUHMH, HYJIU QYHKIUU, IPOMEXYTKH 3HAKOTIOCTOSHCTBA,
MOHOTOHHOCTh ~ (yHKUIMHM,  HauOojblllee U  HAWMEHbIIEe  3HAYEHUS,
YETHOCTH/HEUETHOCTh (DYHKIIMHM, TEPHOJUYHOCTH (PYHKIMU, TpapuK (QYyHKIUH,
BEpPTUKAJIbHAS, TOPU30HTAJIbHAS, HAKIIOHHAS aCUMITOTHI; TpaQuK 3aBUCUMOCTH, HE
ABJIAIONICICS QyHKUIMEH,

* crTpouth rpadukd (YHKUMA: JTUHEHHOHM, KBagpaTHUYHOH, JPOOHO-

JIMHEWHOMU, CTEIICHHOM IPH pa3HbIX 3HAYCHUAX [TOKA3ATEIA CTEICHH, y O b

*  UCIOJIB30BaTh NpeodOpa3oBanus rpaduka QyHKIHHA y O f 0 x OO
JUTSI

nocTpoeHus rpaukoB GYHKIMM yoaf Ok gbO oc;



*  aHaJM3HUPOBATh CBOWCTBA (DYHKIHWHN W BUA Tpaduka B 3aBUCUMOCTH OT
apaMeTpoB;

*  cBOOOJHO OTIepUPOBATH MTOHSTUSMH: TIOCJICIOBATEIBHOCTD,
OrpaHWYEHHAs TOCIIeI0BAaTeIbHOCTh, MOHOTOHHO BoO3pacTraromas (yObIBaromias)
MIOCIIIOBATEIHHOCTD, npeen MIOCTICIOBATEIBHOCTH, apudmeTnyeckas
NPOTpeccusi, TEeOMEeTpHUYEeCKas TIPOTPECCHs, XapaKTEPUCTUYECKOE CBOMCTBO
apu(pMeTHIECKOM (TeOMETPUUECKOI ) TPOrPECCHH;

*  HUCIOJIb30BaTh METOJ] MAaTEeMAaTHUYECKOW MHAYKIIMH IS BbIBOA (HOpMYII,
JTOKa3aTelIbCTBA PAaBEHCTB M HEPABCHCTB, PEIICHUS 3374 Ha JISTMMOCTD;

*  HCCIEAO0BATh MOCIEAOBATEIHLHOCTH, 33JAHHBIE PEKYPPEHTHO;

* pemarb KOMOMHMpPOBAaHHbIE 3aJjayd Ha  apUOMETHUUECKYIOD U
re€OMETPUUYECKYIO IPOTPECCHH.

B noBce1HeBHOM KNU3HU M NIPH U3yYE€HHHU APYTHUX NMPEIMETOB:

KOHCTPYHUPOBATH 151 HCcCiacaoBaThb (bYHKI_[I/II/I, COOTBCTCTBYIOIIIHC

peanbHBIM MPOLIECCAM U SIBJICHUSAM, HHTEPIIPETUPOBATH ITOJTYYEHHBIE PE3YJIbTAThI B
COOTBETCTBHHM CO CHEUU(DUKON HCCIIEyeMOro MpoIecca WIH SIBJICHHUS;

*  HUCIHOJIB30BaTh IpauKH 3aBUCHUMOCTEW IJIsi KCCIEAOBAHUS PEalbHBIX
MPOLIECCOB U SABJICHUI;

*  KOHCTPYHMpOBATh U HCCIIENOBaTh (YHKIMU MPU PEUICHUU 3aJa4 JPYrux
y4eOHBIX  MPEAMETOB, HHTEPIPETUPOBATH  IOJYYECHHbIE  pe3yJlbTaThl B
COOTBETCTBHHM CO CTIEU(UKON yueOHOT0 MpeaMeTa.

CrarucTuka ¥ Teopusi BepoOATHOCTEH

* CBoOOgHO omepupoBaTh MOHATUSIMH: CTOJOYATBIE W  KPYTOBbIE

JMarpaMMbl, TaOJUITEI JaHHBIX, cpefHee apudmeTrndeckoe, MearnaHa, HanboJbIee



Y HauMEHbILIEE 3HAUEHUS BBIOOPKH, pa3Max BBIOOPKHU, AUCIIEPCUS U CTaHAAPTHOE
OTKJIOHEHHUE, CITy4yailHasi N3MEHYUBOCTb;

*  BBIOMpaTh Hambosiee yAOOHBIM CMOCOO MpenacTaBicHUs WHGOPMAIINH,
aJICKBAaTHBIM €€ CBOMCTBAM M LI€JISIM aHaJIN3a;

*  BBIYUCIISITH YUCJIOBBIE XapaKTEPUCTUKU BEIOOPKH;

*  CcBOOOJIHO ONEpUpOBaTh MOHATHAMU: (haKTOpHUAJ YKCIIA, IEPECTAHOBKH,
COUETaHUs U pa3MelIeHus1, TpeyrojabHuk [lackans;

*  CBOOOJIHO ONEPHUPOBATH MOHATHUAMM: CIYYalHBIM OIBIT, CIy4YalHBIHI
BBIOOp, HCIIBITAaHUE, 3JEMEHTApPHOE CIIy4ailHOe COOBITHE (MCXO[), KJIaCCHYECKOe
OIpE/IETICHUE BEPOSATHOCTU CIyYallHOTO COOBITHS, OMNEpalMy Haj CIy4alHbIMU
COOBITHSIMU, OCHOBHBIE KOMOMHATOPHBIE (POPMYIIBL;

*  CBOOOJHO OMNEPUPOBATH MOHATUAMM: CIYYalHBIM OMNBIT, CIy4YalHBIHI
BBIOOp, HCIIBITAaHUE, AJIEMEHTApHOE CIIy4ailHOoe COOBbITHE (MCXO[), KJIaCCUYECKOe
OIpe/IeNIEHNEe BEPOSATHOCTU CIYy4yallHOTO COOBITHS, OMEpaluu Haj CIy4alHbIMU
COOBITUSIMU, OCHOBHbIE KOMOMHATOPHBIE (POPMYIIBL;

*  3HATh IPUMEPHI CIyYAWHBIX BEJIUYHMH, U BEIYUCIATHh UX CTATUCTUYECKHE
XapaKTEPUCTHUKHU;

*  HCHOJIb30BATh bopMyabl  KOMOWMHATOPUKM TIPU  PEIICHUU

KOMOMHATOPHBIX 33/1a4;
pemaTrh 3aJadyd  HAa BBIYKMCIEHHWE BEPOATHOCTH B TOM YHUCIE C

UCIIOJIb30BaHuEM (popMyII.
B noBce1HeBHOM KU3HU M NIPH U3YYE€HHHU APYTHX NMPEIMETOB:
*  TPEACTABIATh HMH(POPMAIMIO O pealbHBIX MpoIeccaX W SIBICHUAX

CHOCO6OM, AICKBAaTHBIM €€ CBOMCTBAM U 1IC/IU HCCJICAOBAaHUAI,



*  AHaJM3MpOBaTh U CPAaBHUBATh CTATUCTUYECKHE XAPAKTEPUCTUKH
BbIOOPOK, IOJyYEHHBIX B MPOLECCE PEIHICHHs MPUKIAJHON 3ahauu, H3y4eHUs
pEaNbHOTO SIBICHMS, pELICHUS 33]1a4i U3 APYTHX y4€OHBIX TPEAMETOB;

*  OLICHUBATh BEPOSITHOCTHh PEAIbHBIX COOBITUN W SIBICHUI B Pa3Iu4HbBIX
CUTYaLHSIX.

TekcToBBIC 321241

e Pemare mpocThie M CJIOXKHBIE 3a/1aud, a TAKXKE 3aJa4d MOBBILIEHHOM
TPYJHOCTH U BBIJIEIATh UX MATEMATHYECKYIO OCHOBY;

°  pacrno3HaBaTh Pa3HbIC BUJBI U TUIIBI 331a4;

*  HCIOJIb30BaTh Pa3HbIE KPATKUE 3alMCU KaK MOJEIN TEKCTOB CIIOKHBIX
3a/a4 M 3a7a4 MOBBILIEHHOM CJIOKHOCTH IS IOCTPOEHUS IOMCKOBOM CXEMBI U
pelieHus 3ajad, BBIOMPATh ONTUMAIbHYIO JJIs paccMaTpUBaeMOM B 3ajaye
CUTYallMM MOJIEJIb TEKCTA 3a/1a4H;

*  pa3nuyarh MOJEJIb TEKCTa U MOJENb pPEUIEHUs 3aJa4ul, KOHCTPYUPOBATh
K OJHOW MOJEJIH PEIICHUS CIOXKHBIX 33]1ay pa3Hble MOJEJIH TEKCTa 3a7auH;

* 3HaTb W MNPHUMEHATh TPU CHOCOOA TMOMCKAa peleHus 3anad  (oT
TpeOOBaHMS K YCIOBUIO U OT YCJIOBUS K TPEOOBaHHIO, KOMOMHUPOBAHHBIN );

*  MOJEIHUPOBATH PACCYKJEHUS MPHU MOUCKE PELICHUS 337a4 C MOMOIIbIO
rpad-cxemsl;

*  BBIJCJATH 3TAIbl PELICHUS 33/1a41 U COJIEP)KaHUE KaXA0ro ITara;

*  yMeTh BBHIOMpATh ONTHUMAJBHBIM METOJ PEUICHHs 3aJaud U OCO3HABaTh
BbIOOP METOJIa, pacCMaTpUBaTh Pa3IMYHbIE METO/bI, HAXOIUTh Pa3HbIC PEIICHUS
3aJ1ayu, €CJIA BO3MOXKHO;

*  AHAJM3MPOBATh 3aTPYIHEHHUs IPU PELICHUH 3a]a4;
BBINIOJIHATh  Pa3jIMYHble MpeoOpa3oBaHus MNPEMIOKEHHOW — 3a/1ayu,

KOHCTPYHPOBATh HOBBIE 33Ja4d U3 JAHHOM, B TOM YHCJIE OOpaTHBIE;



° HHTCPIPCTUPOBATH BBIYHUCIIMTCIIBHBIC PC3YJIbTAThI B 3aJaudc,

MCCIIEIOBATH IOJIyYEHHOE PEIICHUE 3aa4K;

*  U3MEHATh YycCloBUE 3alad (KOJIMYECTBEHHbIE WM KayeCTBEHHbIE
JTAaHHBIE), UCCIIEA0BATh U3MEHEHHOE MPEe0OpPa30BaHHOE;

*  QHAJU3UPOBATH BCEBO3MOXKHBIE CUTyallUM B3aUMHOIO PAaCIOJIOKECHUS
JIBYX OOBEKTOB U U3MEHEHHUE HUX XapaKTEPUCTUK IPU COBMECTHOM JIBUKEHUU
(CKOpOCTB, BpeMsi, paCCTOSIHKE) TIPU PEILICHUM 3a/1a4 Ha JIBUKEHUE JBYX OOBEKTOB
KakK B OJIHOM, TaK U B MPOTHUBOIOJIOKHBIX HANPABICHUSAX, KOHCTPYUPOBATh HOBBIE
CUTYyallMy Ha OCHOBE U3MEHEHUA YCIIOBUM 3aJa4M MIPU JBUKEHHUU 110 PEKE;

® HCCJICA0BATL BCCBO3MOKHBIC CUTyalluH IIPU PCIICHUHN 3a1a4 Ha

JIBMKCHHE TI0 PEKe, pacCMaTPHUBAaTh Pa3HbIE CUCTEMbI OTCUETA;

*  peuwiaTh pa3HOOOpPA3HbBIE 33]]aUl «HA YACTH»;

e pematb MW OOOCHOBBIBATH CBOE pelieHHWe 3anad  (BBIICATH
MaTeMaTHUYECKyI0 OCHOBY) Ha HAaXOXJIE€HHE YaCTH YUCIIa ¥ YUCIIA 10 €ro YacTH Ha
OCHOBE KOHKPETHOI'O CMbICHA IpoOu;

*  OOBSCHATH WACHTHUYHOCTH 3aJa4 Pa3HBIX THUIOB, CBSA3BIBAIOIIUX TpPU
BEeNUYMHBI (HA padOTy, HA TOKYIMKH, HAa JIBIXKEHHE), BBIICIATH OTU BEITUYHHBI U
OTHOIIICHUSI MEXIYy HUMH, MPUMEHSITh UX TMPU PEIICHUH 3a/1ad, KOHCTPYHUPOBAThH
COOCTBEHHBIE 3a]]a4 YKa3aHHBIX TUIIOB,

*  BIaJeTh OCHOBHBIMH METOJAaMH DEIICHHUS 3aJa4 Ha CMECH, CILIaBBI,
KOHIICHTpPAIlMH, MHCIOJNb30BaTh HMX B HOBBIX CHUTyalUsX [0 OTHOIICHHIO K
U3YYEHHBIM B Mpoliecce 00yueHus;

*  pewmaTh 33JaYd Ha TMPOILIEHTHI, B TOM YHCJE, CIOXKHBIC MPOLEHTHI C

000CHOBaHUEM, UCTIOJIB3YS Pa3HbIE CIIOCOOBI;



*  pemath JIOTMYECKHE 3aJadyd pa3HbIMU CIIOCOOaMHU, B TOM YHCIE, C
JIBYMS OJIOKAMH M ¢ TPEMS OJIOKaMH TaHHBIX C TIOMOIIIbIO TaOJIHIT;

*  pemath 3a7a4d 0 KOMOWHATOPHUKE M TEOPHH BEPOSTHOCTEH Ha OCHOBE
MCIIOJIB30BaHUs U3YUYEHHBIX METOJIOB 1 00OCHOBBIBAThH PEIICHUE;

pelaTh HECIIOKHBIE 3a/1a4U [0 MATEMATUYECKON CTaTUCTUKE;

*  OBJIAJIEThH OCHOBHBIMH METOJJaMH PEIICHHUS CIOKETHBIX 3a/1au:
apudMeTHUeCKUil, airedpandeckuii, mepedop  BapUAHTOB, T€OMETPUUYECKUH,
rpaduyeckuil, IPUMEHSITh KX B HOBBIX 10 CPABHEHUIO C U3YYCHHBIMU CUTYAIUSIX.
B noBceqHeBHOI »KM3HU M NIPU U3YyYE€HUH IPYTHUX MPEAMETOB:

*  KOHCTPYMpPOBATh HOBBIC ISl JIAHHOW 3aJa4ydl 3aJayHble CHUTYyallUH C
Y4ETOM pEalbHBIX XapaKTEPUCTUK, B YACTHOCTH, IPU PEUICHUHM 3aJa4y Ha
KOHIICHTPAIIMU, YYUTHIBATh IUJIOTHOCTh BEIIECTBA; pEIIaTh U KOHCTPYUPOBATH
3a/1aud Ha OCHOBE PAaCCMOTPEHUS PealbHBIX CUTYyalluid, B KOTOPBIX HE TpeOyeTcs
TOYHBIN BBIYMCIIUTEIIBbHBIA PE3YIIbTAT;

*  pelaTth 33Jla4M HA JBHXKEHUE M0 PEKE, pacCMaTpUBasi pa3Hble CUCTEMBbI
OTCYETa;

*  KOHCTPYHMpOBATh 3aJayHbIC CHUTYyallMH, MPHUOJIMKEHHBIE K peaTbHOU
JIEUCTBUTEIBHOCTH.

I'eomerpuueckue Gpurypsol

*  CBo0OomgHO OmepupoBaTh TEOMETPUUECKUMH TOHATUSIMH TPU PEIICHUH
3a/1a4 U MPOBEJICHUN MAaTEMATUUECKUX PACCYKJICHUII;

*  CaMOCTOSITENIbHO  (OPMYJIHMPOBATH  OMNPEACIICHUS TE€OMETPUUYCCKUX
¢buryp, BBIJIBUTaTh THUIIOTE3bl O HOBBIX CBOMCTBAaX M MPHU3HAKAX T'€OMETPUYECKUX

¢buryp u o00CHOBBIBATh WJIM OMPOBEPraTh MX, 0000IIATH UM KOHKPETHU3UPOBAThH



pe3yibTaThl Ha HOBBIE KJIAacChl (UTyp, MPOBOAWTH B HECIOXKHBIX CITydasx
KJIacCUpUKALUIO (PUTYpP MO Pa3TMUYHBIM OCHOBAHUSM;

*  HCCIENOBAaTh YEPTEX M, BKIOYAS KOMOWHAIMU (QUTYp, H3BICKATH,
WMHTEPIIPETUPOBATh M MPeoOpa3oBeIBaTh HH(GOPMAILUIO, TPEICTABICHHYIO Ha
YepTeKax;

*  pemath 3a7ayd TEOMETPHUYECKOTO COJICPKaHHWsS, B TOM YHCIC B
CUTYyallUsX, KOTJa aJTOPUTM PELICHHs HE CIEAYeT SIBHO M3 YCJIOBHUS, BBHIMOIHATH
HEOOXOIUMBIC IS PEIICHUS 33[a4d JOMOJIHUTEIbHBIE MTOCTPOSHHSI, UCCIIE0BAThH
BO3MOYKHOCTh IIPUMEHEHUS T€OpeM U (pOpMYIT ISl pelieHUs 3a1a4;

*  (QopmynupoBaTh U I0Ka3bIBATh TEOMETPUUECKUE YTBEPHKIACHUS.



B noBceaHeBHOI JKM3HU M IPU U3YyYe€HUM APYTUX MPeIMETOB:

*  COCTaBJIATH C MCIIOJIb30BAHHMEM CBOMCTB TIe€OMETPUYECKUX (GUTYp
MaTEMaTUYECKUE MOJEIH JJIs PEIICHHs 3a7a4 MPAaKTHYECKOTO XapakTepa W 3a1ad
U3 CMEKHBIX TUCIUTUINH, UCCIIEI0BATh TOJYyUYCHHBIE MOJICIH M HHTEPIIPETHPOBATH
pe3yJbTar.

OTHOmIEeHUsI

*  BrageTrs moHSATHEM OTHOIICHHS KaK METaNpPEIMETHBIM;

*  CBOOOJHO OIEPUPOBATh TMOHATHSAMH: PAaBEHCTBO (HUTYyp, paBHBIC
burypsi, PaBEHCTBO TPEYTOJIbHUKOB, apaJIeIbHOCTD MPSMBIX,
NEPHEHAUKYIAPHOCTh TPSIMBIX, YIJIBl MEXKIY MNPSAMBIMU, MEPHEHAUKYIIP,
HaKJIOHHAs, TIPOCKIUs, mojxooue uryp, moao0HbIe GUTYpHl, IOJ00HBIC
TPEYTOJIbHUKH;

*  HCIOJIb30BaTh CBOICTBA MOJO0OMS M paBeHCTBA (UIYyp HpPH PEIICHUH
3ajad.

B noBcenHeBHOM KU3HU M TIPH U3yYE€HHH APYTHX NMPEIMETOB:

*  UCIHOJb30BaTh OTHONIICHHWS Il TIOCTPOCHHS W HUCCIEIOBAHUS
MaTeMaTHYECKUX MOoJieiell 00bEKTOB peaJbHOMN KU3HHU.

N3mepeHusi u BHIYUCIEHUS

* (CBoOogHO omepupoBaTh TMOHATHSAMHU JUIMHA, TUIONIAb, OO0BEM,
BeIMYMHA yIJla KakK  BEJIMYMHAMH, HCIIONB30BaTh  PABHOBEIMKOCTH U
PaBHOCOCTABJICHHOCTh TPU PEIICHUH 33Jlad Ha BBIYUCIICHHE, CAMOCTOSTEIHHO
MOJIy4aTh W HCIOJIb30BaTh (OPMYJIBI IS BBIUYMCICHUH IUIOMaAed U 00BEMOB
buryp, cBOOOHO OMEepUPOBaATh MUPOKUM HAOOPOM (OPMYINT HA BBIUMCICHUE TIPH
pEIICHUH CJIOKHBIX 3a7a4d, B TOM YMCJIE M 3a7a4 Ha BBIUMCICHUE B KOMOWHAIIHASIX
OKPYXXHOCTH U TpPEYTOJIbHUKA, OKPY>KHOCTH M YETHIPEXYTOJbHUKA, a TaKXKe C

MIPUMEHEHUEM TPUTOHOMETPHH;



*  CaMOCTOSITENIbHO  (OpPMyJNIHMpOBaTH TUIOTE3bl U  MPOBEPATH  UX
JIOCTOBEPHOCT.

B noBceqHeBHOM KU3HH M NIPH U3YYE€HHHU APYIHX MPeIMETOB:

*  CBOOOJIHO OmepupoBaTh (GOpMyJIamMH TpPH PEIICHUU 3a7ad4 B JIPYTUX
y4eOHBIX MpeaMeTax M IpH MPOBEICHUH HEOOXOAUMBIX BBIYMCIEHHUI B peabHOU
KU3HU.

I'eomeTpuyeckue mocTpoeHust

*  OmnepupoBarb MOHSITUEM  Habopa DIIEMEHTOB, ONPEIEIISIOMINX
T€OMETPUYECKYIO (hUrypy,

*  BIAJETh HAOOPOM METOJOB MOCTPOCHUI LIUPKYJIEM U JIMHEUKOI;

*  IPOBOAUTH AHAJIU3 M PpEAINU30BBIBATH JOTalbl PEIICHUA 3a7ad4 Ha
IIOCTPOCHHUE.
B noBceaHeBHOM KU3HU M NIPU U3YYEHUH APYTUX NPeAMETOB:

*  BBINOJHATH IOCTPOCHUS HA MECTHOCTH;

*  OIIEHMBATh pa3Mepbl pPEATBbHBIX OOBEKTOB OKPYKAIOIIEr0 MUpa.

IIpeoOpa3zoBanusi
*  OnepupoBaTh JBYOKECHUAMU 51 npeoOpa3oBaHUAMHU
KaK

MeTanpeIMETHBIMU OHSTUSIMU;

*  ONEpUpPOBATH MOHSATHUEM JBIKEHUS U MPEeoOpa3oBaHUS MOMOOMUS IS
000CHOBaHUM, CBOOOJHO BIAAECTh MPUEMAMH IOCTPOCHUS (UTYp € MOMOIIBIO
JIBIDKCHUN U MpeoOpa3oBaHUsl IMOJ00MS, a TaKkKe KOMOWHAIMSAMH JIBUXKCHHM,
JBIDKEHUN U TIPeoO0pa3oBaHuUl;

*  UCIOJIb30BaTh CBOWMCTBA IBMKCHHUI U TPeoOpa30BaHUM JIJIsl TPOBEICHHUS
000OCHOBaHUSI U J0Ka3aTeJIbCTBAa YTBEPXKICHUNW B N€OMETPUM U JIPYTUX YUEOHBIX
npeaMerax;

*  TIOJIb30BATHCS CBOWMCTBAMM JBUKEHUHN U MTPeoOpa30BaHUl MPU PEIICHUH

3azay.



B noBcegHeBHOM »KM3HU M NIPU M3YyYE€HUH APYTHUX MPEAMETOB:

*  TPUMEHATH CBOWCTBA JBWIKEHWH W TPUMEHITh TMOA00OME IS
MTOCTPOEHHUU U BBIYHCIICHUM.

BekTOopbl M KOOPAUHATHI HA TJIOCKOCTH

* CBoOogHO omepUpoOBaThH MOHATHUSIMU BEKTOD, cymma,

pPa3HOCTh  BEKTOpPOB, IMPOMU3BEJACHUE BEKTOpa HA YHUCJIO, CKaJIspHOE
MIPOU3BEACHUE BEKTOPOB, KOOPJMHATHI Ha MJIOCKOCTH, KOOPAUHATHI BEKTOPA;

*  BJAJETh BEKTOPHBIM WU KOOPJIWHATHBIM METOJOM HA IJIOCKOCTH [JIsi
peLIeHUs 3a]1a4 Ha BEIYMCIIEHUE U JOKa3aTEIbCTBA;

*  BBINOJHATH C IIOMONIBIO BEKTOPOB H KOOPAMHAT JI0KA3aTEIbCTBO
U3BECTHBIX €My T'€OMETPUYECKUX (PAKTOB (CBOWMCTBA CPEIHUX JIMHUH, TEOPEM O
3aMeyaTeNbHbIX TOUYKaX U T.I1.) U MOJy4aTh HOBbIE CBOMCTBA U3BECTHBIX (DUTYD;

*  UCIOJIb30BaTh  ypaBHeHUs  (Guryp JUis  pemieHuss 3a1ad = |
CaMOCTOSATENFHO COCTABIISATh YPABHEHUS OTICIBHBIX MJIOCKUX QUTYD.

B noBceqHeBHOI »KM3HU M NIPU M3YyYE€HUH IPYTUX MPEAMETOB:

*  HCHOJIb30BaTh MOHITHUS BEKTOPOB M KOOPJUHAT JJIs PEUIECHUs 3a7ad 1o
¢dusuke, reorpaduu U Apyrum yueOHbIM ipeameraMm. UcTtopus maTeMaTuKu

* Ilonumath MaTeMaTUKy KaK CTpPOrO OpPraHU30BaHHYIO CHUCTEMY
HAyYHBIX 3HAHWM, B YACTHOCTH BJAJECTh MPEICTABICHUIMH 00 aKCHMOMATHYECKOM
MOCTPOCHUU TEOMETPUU U TMEPBUYHBIMU MPEACTABICHUSIMU O HEEBKIUJOBBIX
Tr€OMETPUSIX;

*  paccMmaTpuBaThb MAaTeMaTUKy B KOHTEKCT€ WCTOPUU  Pa3BUTHUSA
UMBWIM3ALMM W MCTOPUM PAa3BUTUA HAyKH, NOHUMATh POJb MaTEMaTUKH B
passutuu Poccum.

MeToabl MaTEMATHKH

® BJ'Ia)IeTB 3HaHUusIMH O pa3iIMIHBIX MCETOOAax 000CHOBaHHUS



OMPOBEPKEHUSI MATEMATUYECKUX YTBEPKIACHUN U CAMOCTOATEIBHO MPUMEHSITh UX;
* BJIAJECTh HAaBBIKAMHU aHaJW3a YCJIOBUA 3a7a4d M OIpeeICHUs
MOAXOISAIINX JJIsI PEIICHHS 3aJ1ad U3YUYEeHHBIX METOOB MJIM UX KOMOWHAIIUA;
*  XapaKTepHu30BaTh MPOU3BEICHUS MCKYCCTBA C YYETOM MaTeMaTHYECKHUX
3aKOHOMEPHOCTEN B MPUPOJE, UCIOJIb30BATh MATEMATUUECKUE 3aKOHOMEPHOCTHU B

CaMOCTOATCIIbBHOM TBOPYCCTBC.

2.Coneprxkanue y4eOHOI 0 nmpeaMeTra

ConepxaHue KypcoB MaTeMaTHKU 5—6 KiaccoB, anredpbl U reoMeTpuu 7—9
KJIACCOB OOBEIMHEHO KaK B MCTOPUYECKU CJIOXKUBLIMECS JIMHUM (YUCIOBasd,
anredpandeckas, reoMeTpruueckasi, pyHKIMOHAJIbHAS U Jp.), TaK U B OTHOCUTEIIBHO
HOBBIE (CTOXAaCTUYECKas JIMHUSA, «pealbHas MaTEMaTHKa).

OTnenpHO MpeICTaBICHBI JIUHUSA CIO’KETHBIX 3aa4, HICTOpUYECKask TUHMUSL.
J/1IeMeHTbI TEOPUH MHOXKECTB M MaTEMAaTHY€CKOM JIOTUKHU

Cormacio ®I'OC ocHoBHOro 001ero oOpa3oBaHHs B KypC MaT€MaTHKHU
BBeZIeH paszen «Jlornka», KOTOpbI He MpearnosaraeT JOMOJHUTEIbHBIX YacoB Ha
W3YYCHUH W BCTPAWBACTCA B pa3jMyHble TEMbl KypCOB MAaT€MaTUKA U
nHGOPMATUKHU U TIPeBapsIeTCS 03HAKOMIICHHEM C DJIEMEHTaMU TEOPHH MHOXKECTB.

MHo:kecTBa M OTHOLIEHUSI MEKIY HUMU

MHoXecTBO, Xapakmepucmuieckoe C8OUCMBO MHOHMCeCMEd, SIEMEHT
MHOXECTBa, nycmoe, KOHeuHoe, OecKkoHeuHoe MHodcecmeo. IloaMHOXKECTBO.
OTHoIIEHNE TPUHAAIC)KHOCTH, BKIIOYCHHS, PAaBEHCTBA. DJIEMEHTHI MHOKECTBA,
CHocoObl 3aJaHUs MHOXECTB, PACHO3HABAHUE HNOOMHONICECME U DJIEMEHMO8

NOOMHOIHCECME C UCNONIb308AHUEM KPY208 Jiliepa.



Onepanum HAI MHOKECTBAMU

Ilepeceuenne u  OOBEAMHEHHE MHOXKECTB. Pasnocms  MHOdMCECms,
oononnenue MHodcecmea. Hnmepnpemayusi onepayuii HAO MHONCECMBAMU C
noOMOWbIO KpY208 Jiepa.

DJIeMEeHTbI JIOTUKH

Onpenenenue. YTBepkaeHHUs. AKCHOMBI W TeOpeMbl. JlOKa3aTelbCTBO.
JlokazarenbcTBO OT mpoTUBHOro. Teopema, oOparHas panHoil. Ilpumep wu
KOHTPIPHUMED.

Bricka3biBaHus

NcTUHHOCT, M JIOKHOCTh  BbICKa3blBaHUS. (ClodicHvlie U npocmuvle
gvickazviganus. Onepayuu HAO BbICKA3LIBAHUAMU C UCHOTb308AHUEM JIO2UHYECKUX
CBA30K: U, UL, He. YCl08Hble 8bICKA3bIBAHUS (UMNAUKAYULL).
CopeprxaHue Kypca MaTeMaTUKHU B 5-6 KJj1accax

HarypaJjbHbie ynciaa v HyJib HaTtypajabHbIi psx YUCes U ero cBoiicTBa

HarypanbHoe 4mMCI0, MHOKECTBO HATypaJbHBIX YHCEI M €r0 CBOWCTBA,
n300pakeHHE HAaTypalIbHbBIX YUCENI TOUKAMU Ha YUCIIOBOM MPSIMOM.

Hcnonb30BaHne CBOMCTB HATYPaJIbHBIX YHCEII IPU PEIIEHUN 3a/1a4.
3anuch U YTEHUE HATYPAJIbHBIX YHCeJ

Paznuuue mexnay uudpoit u uucinom. Ilo3uirionHas 3amuch HaTypaJbHOTO
Yyucia, MOMECTHOE 3HAuYeHHE LUQPBI, pa3psiibl U KIACChl, COOTHOIIEHUE MEXKIY
JIBYMSl COCEJHHUMH pa3PSAIHBIMU €IWMHUILIAMHU, UYTCHUE M 3alHUCh HATypaJbHBIX
quced.

OxpyrJieHue HATYPAJbHBIX YHUCEJ

HeoOxoaumocts okpyrienus. [IpaBuino okpyriieHus HaTypaJbHbBIX YHCEIL.



CpaBHeHHe HATYPAJIBLHBIX YKCeJ, CPaBHEHHE ¢ YUCI0M ()

[TonsiThe O CpaBHEHHMM 4YHCEN, CPABHEHHE HATYPAIBHBIX YHUCEN JPYr C
JPYyroM M C HyJIeM, MaTeMaTH4yecKas 3aliCh CPaBHEHHM, CIOCOOBI CpaBHEHUS
YHCE.

JleMCTBUS C HATYPAJbHBIMH YHCJIAMU

CrnoxxeHue M BBIYUTAHWE, KOMIIOHEHTBI CJIOKCHHS M BBIUYMTAHHUSA, CBS3b
MEXIYy HUMH, HAXOXKJIECHUE CYMMBI U PAa3HOCTH, U3MEHEHUE CYMMBbI U Pa3HOCTH
MPY U3MEHEHUHU KOMIIOHEHTOB CJIOKEHUS U BEIYUTAHMUSL.

YMHOXEHUE U JICJICHUE, KOMIIOHCHThI YMHOKECHUS U JICJICHUS, CBSI3b MEKIY
HUMH, YMHOXXCHHE U CIIO)KEHHE B CTOJIOMK, JEJICHHE YTOJIKOM, IIPOBEpKa
pe3yabTara ¢ MOMOIIBIO MPUKUJIKU U 0OpaTHOTO JIEUCTBUS.

ITepeMecTUTENbHBIM M COYETATEIBHBIA 3aKOHBI CIIOKEHHUS U YMHOMXKCHHS,
pacrpeeIuTebHbI 3aKOH YMHOKEHUS OTHOCHUTENBHO CIOXEHUS, 000CHOB8AHUE
aneopummos  8vlnoHeHusi  apu@memuyeckux  Oeticmeut.  CreneHb ¢
HATYPAaJIbHBIM MOKAa3aTeJIeM

3anuch 4ncia B BUAE CYMMBI Pa3psAHBIX CIAraeMbIX, OPSI0K BBIMOJIHEHUS
JICUCTBUII B BBIPAKCHHAX, COAECPKAIIMUX CTENEHb, BBIYMCICHUE 3HAYCHHI
BBIPAKECHUH, COJCPKAIINX CTENECHb. UNC/I0BbIE BbIPAKEHUS

HucioBoe BBIpAKEHUME M €r0 3HAYEHME, MOPSAOK BBIITOJHECHUS JIEHCTBUU.

Jleenne ¢ ocTaTKOM

Jlenenne ¢ 0OCTaTKOM Ha MHOKECTBE HATYpaJIbHBIX YUCEI, C8OLUCMBA OeleHUs
c ocmamkom. IIpakTuyeckue 3agaum Ha JIEJICHUE C OCTATKOM.

CgoiicTBa M IPU3HAKH AEJTUMOCTH

CBOICTBO IEIUMOCTH CyMMBI (pa3HOCTH) Ha uMcio. [Ipu3Haku nenumoctu
Ha 2, 3, 5,9, 10. Ilpusnaxu oenumocmu na 4, 6, 8, 11. Jloxazamenbcmeo npusHaxos
Odenumocmu. PelnieHre NPaKTHYECKUX 3ajJad € [PUMEHEHUEM IPU3HAKOB

JCIIMMOCTH.



Pa3sioxkeHnue ync/ia Ha NPOCTbIEe MHOKUTEH

[TpocTeie u cocTaBHBIE YUCIIA, peuiemo Ipamocgena.

Paznoxenue HaTypajabHOTO YUCIa Ha MHOXKHUTEIHU, Pa3jioKEeHHUE Ha MPOCThIC
MHOXUTENH. Koauuecmeo oOenumenell Yucid, aieopumm pas3ioHCeHus 4ucia Ha
npoCmble MHOMCUMENU, OCHOBHASI mMeopeMa apu@memuxuy.

AJiredpanyeckue BbIpaKeHHs

Hcnonp3oBanne OYKB Mjis OOO3HAYCHMsI YWCEJ, BBIUYMCICHHEC 3HAYCHUS
aNre0pandecKoro BBIPAKCHHS, MPUMEHEHHE alreOpandecKuX BBIPAKEHUN IS
3alKiCH CBOMCTB apu(PMETHUECKUX JEUCTBHM, MpeoOpa3oBaHHE alreOpandecKux
BBIPAKEHUM.

JleJMTe/IM U KPATHBIE

Jlenutens W €ro CBOMCTBA, OOUMN JeNUTENb JABYX W 0OoJiee 4Yuced,
HAauOOJBITUK  OOIWK  JENWTENb, B3aWUMHO TIPOCTHIC YHCIIA, HAXOXXICHUC
HauOosbIIero odmiero aenurens. KpaTtHoe u ero cBoiicTBa, 00111€e KpaTHOE JIBYX U
Oonee yuces, HaMMEHbIee 001ee KpaTHOE, CIIOCOOBI HAXOXK/IEHNS HAUMEHBIIIETO
00111eT0 KPaTHOTO.

Jpodu O0bIKHOBEHHBbIE APO0H

Hounst, yacth, ApoOHOE 4YHUCIO, NpoOb. J[poOHOE YHCIO Kak pe3ysbTaT
neneHus. [IpaBuiIbHBIE W HETIpaBUJIIBHBIC IPOOH, CMENIaHHAs IpoOb (CMEIIaHHOe
YUCJIO).

3anuch HATYpaIbHOTO YMCIa B BHIE APOOM C 3aJaHHBIM 3HAMEHATEIIEM,
npeoOpa3zoBaHUE CMEIIaHHOMN APOOH B HEMPABUILHYIO Ip0oObh U HA0OOPOT.

[IpuBenenue npobeit k oOmemy 3HameHaTeno. CpaBHEHHE OOBIKHOBEHHBIX
Jpo0eii.

CrnoxeHrie ¥ BhIYUTAHUE OOBIKHOBEHHBIX JIpoOel. YMHOXXEHHE W JICJICHUE
OOBIKHOBEHHBIX JPOOCH.

Apudmernueckue TeUCTBHS CO CMEIIAHHBIMU IPOOSIMH.



ApudmeTrnueckue JeMCTBUS ¢ JPOOHBIMU YHUCTAMH.

Cnocobwl payuoHanuzayuyu 8bIYUCIEHUN U UX NPUMEHEHUe NpU GblNOJIHeHUU
oeticmeutl.

JecaTu4HbIE IPOOH

Llenas u ApoOHas yactu aecaTuyHOM Npodu. [IpeoOpazoBanue AECATUUHBIX
npobeit B OObIKHOBEHHbIE. CpaBHEHUE JECATUYHBIX JpoOed. CroxeHue u
BBIUMTAHHUE JACCATUYHBIX ApoOeil. OKpyrieHue NeCATUYHBIX IpoOei. Y MHOXKEHUE
U JIeJ€HUEe JECATUYHBIX ApoOel. [Ipeobpazosanue 00bIKHOGEHHbIX Opobell 8
Ooecsmuunvie Opoou. Koneunvle u becxoneunvie decamuutvie Opoou.

OTHOUIEeHHE ABYX YHCEJI

Macmtadb Ha rmuiane u kapre. I[lpomopruu. CBoiicTBa MNPOMOPIUH,
MIPUMEHEHUE TPOMOPLUUNA U OTHOIIEHUH MIPU PELICHUU 3a/1a4.

Cpennee apudpMeTudecKoe quce

Cpennee apudmerudyeckoe JAByX uuced. HM3oOpaxkeHwe cCpeaHero
apu(PpMETUIECKOTO ABYX YHCEI HAa YUCIOBOM MpsMOM. PereHue mpakTHYECKUX
3a/1a4 ¢ IPUMEHEHHEeM cpeaHero apudmerndeckoro. Cpednee apughmemuueckoe
HEeCKOJIbKUX Yucell.

IIpoueHTsI

[lonatne mnpoueHtra. BplunMcieHWE NPOLEHTOB OT YWCIA M YHCIA 10
W3BECTHOMY TIPOLIEHTY, BBIpQ)KEHUE OTHOIICHHS B TMpOLEHTax. PemeHue
HECJIOKHBIX MPAKTUYECKUX 3a/1a4 C MPOIEHTAMH.

JAunarpammsl

CronbyaTeie U KpyroBble auarpaMmbl. M3pieduenue wuHbopmManuu u3
nuarpamm. M3obpasicenue ouazpamm no Yucio8biM OAHHbIM.

PannonanbHblie uncia [osioxkurenbHbIE U OTPUIIATEIbHBIE YHCIA

N3o0pakeHne yncesn Ha YUCI0BOM (KOOpIMHAaTHOM) npsiMoi. CpaBHEHUE



yuces. Moayib yncna, TeOMETPUYECKass HHTEpIpETalnsg MOAYJIA Yncia. JlencTeus
C TIOJIOKUTEIbHBIMHA U OTPULIATEIIbHBIMH YHCIIaMU. MHOKECTBO LEJIBIX YUCET.

IlonsiTHe 0 panuoHAJBLHOM umcie. [lepsuyunoe npedocmasieHue o
MHOdHCecmee payuoHalbHblx yuce. JIeMCTBUs C pallMOHAIbHBIMYA YHCIIAMM.

Pemrenue TekCTOBBIX 32124

Enuauubl m3MepeHMil: [UIMHBL, IUIONIAAH, OOBEMa, MAacChl, BPEMEHH,
CKOpPOCTH. 3aBUCHUMOCTH MEXKIy €AUHUIAMU H3MEPEHUS KaKIOH BEJIMYUHBIL.
3aBUCUMOCTH  MEXIY  BEIMYMHAMH:  CKOPOCTb,  BpEMs,  PACCTOSHUE;
IPOU3BOAUTENLHOCTb, BpeMs, padoTa; 11€Ha, KOJIMYECTBO, CTOMMOCTh. 3aJauH Ha
Bce apu(pmMeTrnuecKue aeicTBus

Pemennie TekcToBBIX 3afad apudmernyeckuM crocodboMm. McmonbzoBanue
Ta0JIMII, CXeM, YepTeXKEH, NPYTrux CPElCTB MPEJACTABICHUS JaHHBIX MPHU PEUICHUU
3a7a4u.

3amayu HA IBUKeHHE, PA00TYy M MOKYNKH

Pemienne HecnokHBIX 3a4a4  HA JBWKEHHUE B  IPOTHBONOJIOKHBIX
HAaNpaBJICHUAX, B OJJTHOM HAIIPaBJIEHUU, JIBUKEHHUE MO0 PEKE 10 TEYEHUIO U ITPOTHUB
TeueHusi. PemieHune 3amad Ha COBMeECTHYIO pabotry. [IpuMenenue apobOeit mpu
peneHny 3aaad.

3axa4u HA YACTH, 101U, IPOLECHTHI

Pemienne 3amady Ha HaXOXKAEHHWE YaCcTH YHCIIA M YHCIA IO €ro 4YacTH.
Pemenne 3amauy Ha mpoueHTH U n0hu. lIpuMeHeHne npornopuuii Mpu penieHuu
3a1ad.

Jlornyeckmue 3ajaun

PelieHne HeCOXHBIX JIOTUYECKHMX 3ajad. Peuwenue nocuyeckux 3aoau c
nomouwvio epagos, maobauy.

OcHOBHBIE METO/IbI PellleHNsI TEKCTOBBIX 3a/1a4: apu(METHUECKUA,

nepebop BapHaHTOB.



HarsiaaHasa reomeTpus

durypsl B okpyxaromiem mupe. Harmsaaele npeacraBieHust o Gurypax Ha
MJIOCKOCTH: MpsAMasi, OTPE30K, JIy4, YroJi, JOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb,
Kpyr. UeThIpexyroibHUK, MPSIMOYTOJBHUK, KBajapaT. TpeyroiabHUK, 6uobl
mpeyzonbHukos.  Ilpasunvhvie  mHocoy2onbHUKY.  W300pakeHHEe  OCHOBHBIX
reoMeTpuiecKux Quryp. Bzaumnoe pacnonodicenue 08YX NpsAMbIX, 08YX
OKDYIICHOCMEU, NPAMOU U OKpyicHocmu. JlnuHa oTpe3ka, JoMaHOW. EauHMIIGI
M3MepeHuss JuHbBL. llocTpoeHne oTpe3ka 3aJaHHOM JIWHBL. Buuasl yriios.
['panycHas wmepa yrma. M3mepeHne uW TOCTPOEHME YIVIOB € IOMOIIBIO
TPaHCIIOPTHUPA.

[lepumerp wmHoOTOyrONbHMKA. [loHsATHE T™OMAAM (DUTYPBI; E€IUHUIIBI
u3Mepenus romanu. [lnomanps mnpsMoyroiibHHMKa, KBajpata. [IpuOmmkeHHoe
MU3MEpEHUe oA PuUryp Ha Kietdyatou oymare. Pagnosenuxue gueypeoi.

Harmsaaele mpencraBieHus O  MPOCTPAHCTBEHHBIX — urypax: KyoO,
napajjieNienunea, Mpu3Ma, Oupamuaa, 1map, cdepa, KOHYC, HIUHIDP.
N3o0paxkeHne mpocTpaHCTBEHHBIX Guryp. llpumepwvt ceuenuii. MuoeoepanHuxu.
IIpasunvrvle muocoepannuku. [Ipumepsl pa3BepTOK MHOTOTPAHHUKOB, LIMJIMHIPA U
KOHYCa.

[Toustue  oObema; enuHunbl oO0bema. OObEM  MNPSAMOYTOJIBHOTO
napajuienenunena, Kyoa.

[Tonsitue o paBenctBe ¢uryp. llenTpanbHas, oceBas € 3epKaibHAsA
cumMeTpun. M300paxeHne CUMMETPUYHBIX QUTYD.

Pemenne mnpakthueckux 3agad ¢ IMPUMEHEHUEM IPOCTEUIINX CBOMCTB

buryp.

I/ICTOpI/Iﬂ MaT€eMaAaTUKH



llossnenue yugp, 6yks, uepoenugos 6 npoyecce cuema u pacnpeoeieHus
npooykmose Ha Jpesnem bBnusxcnem Bocmoke. Ceazv ¢ Heonumuueckotl
pesooyue.

Poorcoenue  wecmuoecamepuunou  cucmemvr  cuucienus.  llosenenue
0ecsIMUYHOU 3aNUCU Yucell.

Poowcoenue u pazsumue apugpmemuxu namypanvrvix uucen. HOK, HOJ],
npocmule uucna. Pewwemo Spamocgena.

Tlosenenue HYJIAL U ompPpuyamelbHblx yucesil 6 mamemaniuke dpeeﬂocmu. Ponb

Tuoganma. Moveny 10100010 0 0172

Ipobu 6 Basunone, Eeunme, Pume. Omkpwvimue Oecamuunvix Opooell.
Cmapunnvie cucmemvl mep. /lecamuunvie Opobu u mempudeckas cucmema mep. J1.

Maenuyxuii.

Coaep:xaHue Kypca MaTeMaTHKHU B 7-9 Kjiaccax
Anreo6pa

Yucaa PanuonajbHbIE YHCIa

MHOX€eCTBO palUOHaNbHbIX uKcen. CpaBHEHHE palMOHAIBHBIX YHUCEIN.
JleficTBUS ¢ palMOHAIBHBIMU 4uUCIaMU. [IpedcmasieHue payuoHaibHO20 Yucia
decamuyHol 0poobio.

HppaunoHanbHbie yncia

ITonsitue HPppalOHAIIBHOI'O YHCJIA. Pacmo3naBanue HppalrOHAJIBHBIX

yucen. [lpumepsl nokaszatenbctB B anredpe. MppallMoHaNIbHOCTh 4HCIIA 2/_
[Ipumenenue B reomerpun. CpagHnenue uppayuonanvHulx uucen. Muoocecmeo
0eUCcmeumenbHbIX Yucel.
To:xknecTBeHHbIe Mpeodpa3oBanus Ync/ioBbie U OYyKBEHHbIE BbIPAXKEHUS
Bripaxxenne ¢ mnepemeHHOW. 3HaueHue BblpaxeHusd. lloacTaHoBka

BBIPAXEHNUN BMECTO IIEPEMEHHBIX.



I[Heabie BbIpaKeHUs1

Crenenp ¢ HaTypaJbHBIM IOKa3aTeleM U ee cBoiicTBa. [IpeoOpazoBanus
BBIPKCHUIM, COEPKAIIMX CTEIIEHN C HATypaIbHBIM ITOKA3aTEIeM.

OpHousneH, MHorowieH. JleHcTBUS C OAHOWIEHAMH W MHOTOYJIEHAMHU
(crokeHue, BBIYMTaHUE, YMHOXKEeHHE). DOpMyIlbl COKpPAIIEHHOTO YMHOMXKEHUS:
Pa3HOCTh KBAJpAaTOB, KBaApPaT CYMMbI M pa3sHOCTU. Pa3znokeHne MHOrowieHa Ha
MHOKUTEJM: BBIHECEHHE OOIIET0 MHOXHUTENS 3a CKOOKH, 2pynnuposka,
npumeneHue Gopmyn CoKpaujenHo2o yMHodcenus. Keaopamuwviti mpexunen,
pasznodicerue Keaopamuo2o mpexuieHa Ha MHOXCUMEU.

JIpoOHO-paniuoHAIbHbIE BHIPAKEHUS

Crenenbp ¢ 1enbiM mnokazatenem. [IpeoOpa3zoBaHue ApOOHO-TUHEHHBIX
BBIDOKECHHUI:  CJIOKEHHE, YMHOXEHUE, JeleHue. Aneebpauueckas Opodb.
Jlonycmumvble 3Hauenus nepemeHHviX 6 OpPOOHO-PAYUOHANILHLIX GbIPANCEHUSIX.
Cokpawenue aneceopauveckux opooeil. Illpusedenue aneebopauyeckux opobel K
obwemy 3Hamenamenio. [lelicmeus ¢ aneebopauveckumu OpooOAMU: CILOJCEHUe,
8blUUMAHUE, YMHOJCEHUe, OeleHUe, 8036e0eHUe 8 CENEHb.

IIpeobpazosanue gvipasiceHuti, cOOepAHCAUUX 3HAK MOOYIIAL.

KBaaparHbie KOpHH

Apudmernuecknii KBaJpaTHbI KOpeHb. I[IpeoOpa3zoBaHue BBIPAKEHUH,
coJlep KalluX KBaJpaTHbIE KOPHU: YMHOKEHHUE, JEJICHUE, BHIHECEHUE MHOXKUTEIS
U3-TI0J1 3HAaKa KOPHS, BHECEeHUe MHONHCUMEN NOO 3HAK KOPHSL.

YpaBHeHus u HepaBeHcTBa PaBeHcTBa

UucnoBoe paBeHCTBO. (CBOICTBA YHCIOBBIX PaBEHCTB. PaBeHCTBO ¢

IIEPEMEHHOM.



YpaBHeHnus

[lonsiTue ypaBHEHHWS W  KOpHA ypaBHeHus. [Ipeocmasnenue o
pasHocunvHocmu  ypagnenuu. Qbnacms onpedenenusi ypasHenusi (odnacme
00NYCMUMbIX 3HAYEeHUL NePeMeHHO).

JIuHeiiHOe ypaBHEHHE U er0 KOPHU

Pemenue nuHEWHBIX ypaBHEHUU. JIuHeliHoe ypasHeHue ¢ napamempom.
Konuuecmeo xopmueii numetinoco ypasuenus. Peuienue nuHetHblX YPABHEHUU C
napamempom.

KBaapaTtHoe ypaBHeHNe U er0 KOPHU

KBaapatueie ypaBHCHHUS. Hemosabie KBaJIpaTHBIC  ypaBHCHHUS.
JIMCKpUMUHAHT KBaJpaTHOro ypaBHeHUsA. Popmysia KOpPHEW KBaJApaTHOTO
ypaBHeHusi. Teopema Buema. Teopema, obopamnas meopeme Buema. Pemienue
KBaJPAaTHBIX YPaBHCHHUH:MCIOIb30BaHUE (OPMYIBI 1T HAXOXKICHUS KOPHEH,
epaghuveckutl Memoo peuleHusl, pasiodceHue Ha MHodICUmenu, noobop Kopwell ¢
ucnoavzosanuem meopemvl Buema. Konuvecmeo xopHeil K6a0pamHo2o ypagHeHus
8 3a8ucumMocmu om e2o0 Ouckpumuxnauma. buxeadopammuvle ypasnenus. Ypaeuenus,
C800UMbBLE K IUHEUHbIM U KeaopamHubviMm. Keaopammubie ypasHenus ¢ napamempom.

/{po0HO-panuOHA/IbHBIC YPABHECHUA

Pemenne mpocTedmux ApoOHO-ITMHEHHBIX YpaBHEHUU. Pewenue 0pobHO-
PAYUOHATLHBIX YPAGHEHULL.

Memoovl pewenusi ypasneHuil: mMemoovl pA8HOCUNbHBIX NPeoOpa308aHuUl,
Memoo 3ameHbl nepemeHHol, epaguueckuti memod. Hcnonv3osanue ceolicme

@yHKYUll npu peueHuu YpagHeHull.

Ipocmertiuue uppayuonanvusie ypasnenus éuoa 10 xO00 a ,\/ 0 xl]tllj g
x00.

X
Vpaeuenus euoa "" O a .Vpasnenus 6 yenvix yucnax.



CucreMbl ypaBHeHHU

YpaBHeHHE ¢ JByMs II€peMEHHBIMHU. JIMHEWHOE YypaBHEHHE C JBYMs
nepeMeHHbIMU. [Ipamas Kkak epaguueckas unmepnpemayusi TUHEUH020 YPAGHEHUs
C 08y M1 nepemMeHHbIMU.

[lonATHE cuCTEMBI ypaBHEHUN. Pelienre cucTeMbl ypaBHEHHN.

MeTozp! peneHnst CUCTEM JIMHEWHBIX YPABHEHUN C IBYMsI IEPEMEHHBIMU
epaghuveckuti Memoo, Memoo CJ0JHCEHUs, METOJT TIOJICTAHOBKH.

Cucmembul TUHEUHBIX YPAGHEHUU C NAPAMEMPOM.

HepaBencrBa

YucnoBele HepaBeHcTBa. (CBOMCTBAa YHCIOBBIX HepaBeHCTB. [IpoBepka
CIPABEAJIMBOCTH HEPABEHCTB IPH 33JIaHHBIX 3HAYEHUSIX TEPEMEHHBIX.

HepapenctBo ¢ nepemenHoi. CTporue u HecTporue HepaBeHcTBa. OQoaacmo
onpeodenenusi HepageHcmaa (001acmv 00N CMUMbLX 3HAUEeHUL NePEeMEeHHOlL).

Pemenve TMHENHBIX HEPABEHCTB.

Ksaopamnoe mnepasencmeo u eco pewenus. Pewenue keaopamHulx
HepaseHcma: UCNONIb30BAHUE CEOUICME U 2paghuKa KeaopamudHou GyHKyuu, Memoo
UHMEPBANos. 3anuch peuleHus KeaopamHo20 HepaseHCmaa.

Pewenue yenvix u  OpoOHO-pAYUOHANILHBIX  HEPABEHCME  MemoOOM
UHMEPBANOB.

CucremMbl HEPABEHCTB

CucTeMbl HEpAaBEHCTB C OJTHOM MEPEMEHHOM. Pelllenne cructemM HEpaBeHCTB ¢
OJIHOM TePEeMEHHOMW: JUHEHHBIX, KéaopamHvlx. VI300pakeHre pelieHusl CUCTEMbl
HEPABEHCTB HA YUCJIOBOM NPSAMOM. 3aNUCh PEIIEHNS CUCTEMbI HEPABEHCTB.

Dyukuum [HonsaTue pyHkuumn

JlexapToBbl KOOpAWHATHI HA TIIOCKOCTH. DOpMUpOBAHUE TIPENCTABIEHUN O
METalpeJMETHOM TMOHATUU  «KoopAuHaThy. CnocoObl 3anaHus (QYHKIUI:

aHamuTU4YeCKui, rpaduueckuid, Tabmuunbid. ['padux ¢ynkauu. I[Ipumepsl



GyHKIMNA, TMOTydaeMbIX B MPOIECCE HCCISAOBAHUS PA3IUYHBIX PEaTbHBIX
MIPOIIECCOB M PEIICHMs 3aaad. 3HadeHue (PpyHkiuu B Touke. CBOWCTBA (PyHKITHIL:
o0nacTh  OmpeneNieHWs,  MHOXKECTBO  3HAYCHHWH,  HYJIH,  MPOMEKYTKH
3HAKOTIOCTOSIHCTBA,  YEMHOCMb/HeUemHOCmb,  TIPOMEXKYTKH  BO3PACTaHHS U
yObIBaHMsI, HAMOOJIbIIIEE U HaUMEHbIee 3HaueHus. MccnenoBanue pyHKIUU 1O ee
rpaduky.

Ilpeocmasnenue 06 acumnmomax.

Henpepuvignocms ¢pynxyuu. Kycouno sadanuvie pyHxkyuu.

JIluneiinas pyHKuus

CaoiicTBa U rpaduk JuHEeHHON QYyHKIHUH. YTI0BOM KO UIIMEHT MPSIMOM.
Pacnonoxkenue rpaduka JTUHEHHON (YHKIIMM B 3aBUCUMOCTH OT €€ YIJIOBOTO
kod(dunmernTa u crobogHOTO WieHa. Haxoowcoenue kosghpuyuenmos nunelnou
@YHKYUU no 3a0aHHBIM YCIOBUAM: NPOXONCOeHUe NPSAMOU yepe3 08e MOYKU C
3a0aHHLIMU  KOOPOUHAMAMY, NPOXONCOEHUEe NPAMOU 4Yepe3 OaHHYI0 MOUKY U
napaienbHou OAHHOU NPAMOU.

KBagparuuynas pyHkums

CpoiictBa u rTpaduk kBagpatuuHoil ¢yHKuuu (napabona). Ilocmpoernue
epaguka keaopamuurol GyHkyuu no mouxkam. Haxoxaenue Hynel KBaApaTUIHON
GYyHKUMU,  MHOJMCECmBa  3HAYEHUU,  NPOMENCYMKO8  3HAKONOCMOSAHCMEA,

NPOMEHCYNKOB MOHOMOHHOCMU.

K
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OO0paTHasi NPONOPUMOHAIBHOCTH

CaoiictBa QpyHkiuu y O . ['unepbomna.

I'pagpuxu ghynxyuii. llpeobpazosanue epaguxa @ynxyuu yof (x) 01



nocmpoeHus 2papuros QyuKyui 8uoa yo af Dkxopd O .

I'paguxu ¢pynxyuri yOaOO___k, yood, yosxphox. xOlb

IMociienoBaTeIbHOCTH U MPOTPeCCHu

Yucnosas MOCIEA0BATEIHHOCTb. [Tpumepst YUCIIOBBIX
nocineaoBaTeabHOCTEl. beckoHeuHble TociaenoBaTeNbHOCTH. ApudmMerndyeckas
nporpeccus u ee cBoicTBa. ['eomerpuueckas nporpeccus. Popmyna obujezo yieHa
U cymmbl N NEPBbIX UIeHO8 apupmMemuyecKou U 2e0MempulecKoll npocpeccul.
Cxooswascs ceomempuyieckas npoepeccus.

Pemenne TekcToBbIX 32124 3a1a4u Ha Bce apudMeTHdecKue JeCTBUSA

Pemenne TekcToBbIX 3adad apupMeTHyecKHM crnocodooM. HMcmonab3oBaHue
Ta0JIHII, CXeM, YepTeXKEH, NPYyTrux CPelICTB MPEACTABICHUS JaHHBIX MPHU PEUICHUU
3aJ1auH.

3agaum HA IBHKEHHeE, Pa00Ty U MOKYNKH

AHanmu3 BO3MOXKHBIX CUTyaIlui B3aHMHOTO PACIIOJIOKEHUSI 0OBEKTOB MPU UX
JBM)KCHUH, COOTHOIIIEHUSI 00BEMOB BBITOJHIEMBIX Pa0OT IMPU COBMECTHOM padoTe.

3agaumM HA YACTH, J0JIH, MPOLUEHTHI

Pemenve 3amau Ha HaAXOXIACHHUE YAaCTH YUCIAa M YKCIA IO €ro YacTH.
Pemienne 3amady Ha mpoueHTHl M n0au. [IpuMeHeHne nponopuuii pyu peneHuu
3azay.

Jlornyeckue 3agaumn

Pemenue noruueckux 3amay. Pewenue noeuueckux 3a0ay ¢ NOMOWbIO
epacghos, madbauy.

OcCHOBHBIE MeTOAbI pemeHusT TEeKCTOBBIX 3ajad: apupMETHUUYCCKHMA,
anreOpandeckuii, mepedop BapuaHTOB. [lepguunvlie npedcmasienus o0 OpyeuUx
Memooax peueHus 3a0ay (ceomempudeckue u epagpuyeckue memoovl).

CTaTuUCTHKA U TeOpUS BepOATHOCTEMN Crarucruka



Tabmuunoe u rpaduueckoe mNpencTaBIeHWE [aHHBIX, CTOJIOYATHIE U
KPYTOBBIE JHMarpaMMbl, TpapuKd, TPUMEHEHHWE auarpaMM U TpaduKOB IS
OMMCAHMS 3aBHCHUMOCTEH pEalTbHBIX BEIMYHMH, HW3BJICUYCHHEC WHPOpPMAIUA U3
TabauIl, auarpaMm U TpadukoB. OnucaTeabHbIE CTAaTUCTUYECKHE TOKa3aTeNH
YUCJIOBBIX HA0OpPOB: cpelHee apudmeTnyeckoe, Mmeduara, HAUOOJbIIEE W
HauMEHbIIIee 3HAYCHUS. Mephl paccerBaHUs: pa3Max, OUCHEePCUsl U CIMAHOAPMHOe
omKIOHeHUe.

CrnydaiiHasi M3MEHUMBOCTh. M3MEHYMBOCTH TPH U3MEpeHUsX. Peuwarowjue
npasuna. 3aKOHOMepHOCMU 8 UBSMEHYUBLIX BeTUUUHAX.

Cay4daiiHbie cCOOBITHS

CrnydaiiHble ONBITHI (IKCIIEPUMEHTHI), dJIE€MEHTapHbIE CIydalHbIe COOBITHS
(ucxoasl). BepoarHoctu sneMeHTapHBIX CcOObITHI. COOBITHS B CIIy4alHBIX
DKCIIEPUMEHTAX M OJaronmpHUsATCTBYIONIUE JIEMEHTApHBIC COOBITHs. BeposTHOCTH
CIIy9aitHBIX COOBITHNA. OTBITEI ¢ PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMUA COOBITHSIMHU.
Krnaccuueckne BepOSITHOCTHBIE OIBITHI C HCIOJIB30BAHUEM MOHET, KYOHKOB.
llpeocmasnenue cobvimuil ¢ nomowvto ouazpamm Jinepa. [Ipomueononodichvie
cobvimus, o0OveouneHue u nepeceweHue coovimutl. Ilpasuno  crodxcenus
seposmuocmeti. Cayuatinwiii 6viboop. Ilpedcmasnenue skcnepumenma 6 6uoe
Oepesa. Heszasucumvie cobvimus. YmHuooicenue 6eposmHocmell He3A8UCUMbBIX
coovimuii. Ilocnedosamenvrvle Hezasucumvle ucnvimauus. llpencraBieHue o
HE3aBUCUMBIX COOBITUSX B )KU3HHU.

Dnemenmupl KOMOUHAMOPUKU

Ilpasuno ymuooicenus, nepecmarosxu, ¢paxkmopuan wucia. Couemanus u
yucno couemanutl. Popmyna uucia couemarnuui. Tpeyeonvuux Ilackans. Onvimul ¢
OONLUUM  YUCTIOM  PABHOBOZMOIICHBIX INEMEHMAPHLIX cobbimull. Buiuucnenue

geposmHocmell 8 ONbLIMAX C NPUMEHeHUemM KOMOUHamopuvix opmyn. Mcnoimanus



Bepnynnu. Ycenex u meyoaua. Beposmuocmu cobvimuti 6 cepuu UCHbIMAHUL
bepnynnu.

Cnyuaiinvie genuduunl

3HakomMcmeo co  CAYHYAUHLIMU  GEIUYUHAMU HA NPUMEPAX KOHEUHbLX
OUCKDEMMHbIX CTY4AUHBIX BENUUUH. Pacnpeoenenue 6eposimHocmel.
Mamemamuueckoe oocudanue. Ceolicmea MamMemMamuyecko20  OHCUOAHUSL.
llouamue o 3akone Oonvuwiux uwucen. Hzmepenue eeposimumocmeti. llpumenenue
3aKOHA OOMBWIUX YUCE 6 COYUONO2UU, CMPAXO8aHUU, 6 30pPa800XPAHEHUU,
obecneuenuu 6e30NaACHOCMU HACENEeHUSL 8 UPE38bIUALIHbIX CUMYAYUSIX.

I'eomeTpusa

I'eomerpuueckue purypol @urypsl B reoMeTpUU U B OKPY:Kal0LeM
mMHpe

I'eomerpuueckas ¢urypa. dopmupoBaHue IIPEACTaBICHAN 0
MeTanpeIMETHOM OHATUU «PUTypay.

Touka, nWHHSA, OTPE30K, NpsAMas, Jyd, JIOMaHas, IUIOCKOCTb, YTrOJ,
OuccekTpuca yria 1 ee CBONCTBA, BUJIbI YIJIOB, MHOTOYTOJIbBHUKH, KPYT.

OceBast cumMmerpusi reomeTpuueckux @uryp. lLleHTpasibHas cumMMeTpus
reOMETPUYECKUX QUTyp.

MHOroyrojibsHuKu

MHOroyroysbHuK, €ro 3JIEMEHTHI ¥ €ro CBOMCTBA. Pacrio3sHaBaHne HEKOTOPBIX
MHOI'OYT'OJIbHUKOB. Buvinykivie u HeBbinyKible MH020Y201bHUKU. IlpaBUibHBIE
MHOTI'OYT'OJIbHUKH.

TpeyronpHuku. Beicota, wMeauana, OwuccekTpuca, CpeAHss JIUHUS
TpeyrojibHuKa. PaBHOOEAPEHHBIH TPEYroJbHUK, €ro CBOMCTBA M MPU3HAKH.
PaBHOCTOpOHHMI TPEYrOJIbHUK. [IpAMOYTOIBHBIN, OCTPOYT'OJIbHBIN,
TYHOYTOJIbHBI TPEYrOJIbHUKU. BHeEImHMWe yriael TpeyrojbHUKa. HepaBeHCTBO

TPEYroJIbHUKA.



Yersipexyronpuuku. [lapamnenorpamm, pom0O, TpSMOYTOJIBHUK, KBaapar,
Tpaneuusi, paBHoOeapeHHas Tpanenus. CBOWCTBA U MPU3HAKK MapaijiejorpaMmma,
pomba, MPSIMOYTOJIbHUKA, KBaIpaTa.

OKpy:KHOCTB, KPYT

OKpYX HOCTb, KPYT, UX 3JIEMEHTHI U CBOMCTBA; IIEHTPAJIbHBIC U BIIHCAHHBIE
yrael. KacatenbHast u cexywas K OKpPYXKHOCTH, uUX ceoticmea. BrnucaHHble H

OMMUCAHHBIE OKPY>XHOCTH ISl TPEYTOJBHUKOB, Yemblpexy20ibHUKO8, NPABUTIbHBIX
MHO20)20/1bHUKOB.

I'eomeTpuyeckue (pUrypsl B NIpOCTPAHCTBE (00bEMHBIE TeJ1a)

Mnoeoepannuk u eco snemenmst. Hazeanusi MHO202PAHHUKO8 C PA3HLIM
noJodCceHUuemM U Koaudecmeom 2epawneu. llepBUuHbIE TIpEACTaBICHUSI O MUPAMUJE,
napajuienenunesae, npusMe, cdepe, mape, MUIUHIAPE, KOHYCE, UX DJIEMEHTaX U
MPOCTEUIINX CBOMCTBAX.

OtHomenuss PagencTBo ¢uryp

CBoiicTBa paBHBIX TPEYTrOJbHHUKOB. IIpu3HaKu paBEeHCTBA TPEYrOJIbHUKOB.

IHapaieIbHOCTH NPSAIMBIX

[Ipu3Haku 1 CBOMCTBA MapasuieNIbHBIX MPSIMBIX. AKCUOMA NApALIebHOCHU
Eexnuoa. Teopema @aneca.

IlepnenaukyasipHble NPSAMbIe

IIpsmont  yron. Ilepnmenaukyisip k npsamon. HaxkiioHHas, mnpoexkuus.
CepenuHHBI  TEpHNEHAUKYIAp K  orpe3ky. Ceoucmea u  npusHaxu
NnepneHOUKyIAPHOCMU.

Ilooooue

Iponopyuonanvusie ompesxu, nodobue gueyp. [1ooobHvle mpeyeonbHuKU.
IIpuznaxu nooobus.

B3anmHoe pacnoJioxkeHue npsiMoil U OKPY>KHOCTH, 08YX OKDYHCHOCMELL.



N3Mmepenus u BoIyucjaeHus BeJuuuHbl

Ilonatne Benuumsbl. JlimHa. W3mepenne mmHbl. EauHWNBL W3MEpeHHs
nnuHbl. Bennuuna yria. ['pagycHas mepa yria.

[TonsTie o TIIOmMEAAM TUIOCKOW (UTYpPBI W €€ CBOMCTBax. K3mepenue
romaaen. EMMHUIBI n3MEepeHus TLIOIAIH.

[Ipencrabienue 06 oobeMe U ero cpoiicTBax. M3mepenue oobema. EnuHUIb]
U3MEpPEHUs 00bEMOB.

N3MepeHnsi 1 BLIYUCICHUS

NHCTpyMEHTBI 1I1 U3MEPEHUN W ITOCTPOCHUM; U3MEPEHHE W BBIYHCIICHHE
VIJIOB, JUIMH (paccTosiHui), miomanei. TpuronoMmerpuueckue (GyHKIUA OCTPOTO
yrjla B MOPSIMOYTOJIBHOM TPEYTrOJbHUKE Tpuconomempuyeckue QyHKYuu mynozo
yena.  BplunMcieHue  3JIEMEHTOB  TPEYTrOJbHUKOB € HCHOJIb30BAaHHUEM
TPUTOHOMETPUYECKUX  COOTHOLIEHUKH. DopMmysbl IUIOMAAM  TPEYroJIbHUKA,
napajiesiorpaMmMa M €ro YacTHBIX BHJOB, (OPMYJbl JJTUHBI OKPYKHOCTH U
wiomaan kpyra. CpaBHeHue U Bbrarciienue miomasei. Teopema I[Mudaropa.
Teopema cunycos. Teopema KoCuHycos.

Paccrosinus

Paccrosiane Mexny Toukamu. PaccTossHue OT TOUKH 10 MPSIMOM.
Paccmosinue meacoy gpueypamu.

I'eomeTpuyeckue nocTpoeHust

['eoMeTprueckre noOCTpOECHUS ISl WILTFOCTPALIMM CBOMCTB I'€OMETPUYECKUX
duryp.

NHCcTpymMeHTBI 11  INOCTPOCHUM:  LUPKYJIb, JIMHENKA,  YIOJIbHUK.
IIpocmetiwue nocmpoenusi yupkyiem u JUHEUKOU: NOCMpoOeHue OUCCeKmpUcyl
yena, nepneHOUKyiapa K npsamou, yaia, pagHo2o 0aHHOMY,

Ilocmpoenue mpey2onbHUK08 no mpem CMOpOHAM, O8YM CHOPOHAM U Vely

MedHcOy HUMU, CIOPOHEe U 08YM NPUNEHCAUWUM K Hell YellaM.



enenue ompesxa 6 0aHHOM OMHOWEHUU.

I'eomerpuyeckue npeodpazoBanus IlpeodpaszoBanus

[Tonstue mpeoOpazoBanus. IlpencraBieHne 0 MeTanpeAMETHOM IOHSITHH
«rpeodpaszoBanue». [looobue.

JBHaKeHUSI

OceBas U LIEHTpaIbHAsi CAMMETPHS, HOB0POM U NAPAJLLENbHYIL NEPEHOC.
Kombunayuu osusicenuii na niockocmu u ux c8ocmad.

BekTopbl 1 KOOPAUHATHI HA MJIOCKOCTH BekTOpBHI

[TonsTe BekTOpa, AEHUCTBUS HaJl BEKTOpAaMH, HCIOJIb30BAaHHE BEKTOPOB B
bu3KKe, paznoxcenue 6eKmopa Ha cocmasadiowjue, CKauiapHoe npousseoeHue.

Koopaunarsl

OCHOBHBIE TIOHSITHUS, KOOPOUHAMbBL BEKMOPA, PACCMOSHUE MEHCOY MOUKAMU.
Koopounamwi cepeounsvt ompeska. Ypasnenus gueyp.

lIpumenenue 6exkmopos u Koopounam O peuleHusi NpoCMetuux

ceomempudecKkux 3a0ad.

I/ICTOpPlﬂ MaTeéMaTUuKHu

Bosnuxnosenue mamemamuxu kax Hayku, smansi ee pazsumus. OcHoGHble
paszdenvl mamemamuxu. Bvloarowuecs mamemamuKku u ux 6K1A0 8 pazeumue
HayKu.

beckoneunocms mHoocecmsa npocmuix yucen. Hucna u onuHvl ompesros.

Payuonanvuvie yucna. Iompebnocmes 6 uppayuonanvhvlx uuciax. ILllkona
Iugpazopa

3apooicoenue aneeopvr 6 neopax apupmemuru. An-Xopesmu. Poowcoenue
oykeennou cumeonuxu. Il. @epma, @. Buem, P. Jlexapm. Hcmopus eonpoca o
Haxoxcoenuu Gopmyn KopHel aneeOpaudeckux ypasHeHull cmenenetl, OO0NbUIUX

yemwvipex. H. Tapmanvs, [ic. Kapoano, H.X. Abenv, J. I'anya.



llosgnenue  memooa Koopounam, n0360./110We20 nepesooumb
2eomempuieckue 00vekmol Ha A3bIK aneeopwl. lloasnenue epaghuros yukyuii. P.
lexapm, I1. @epma. [lpumepwvt paznuunvlx cucmem KOOPOUHAM.

3aoaua Jleonapoo Iluzanckoco (Qubonauuu) o Kpoauxax, uucia
Quoonayuu. 3adaya o waxmamuou oocke. CXoo0uMocmv 2eomMempuyecKou
npozpeccuu.

Hcmoxu meopuu eeposmuocmeli: cmpaxogoe oeno, azapmuvie uepsi. 11.

@epma, b.Ilackans, A. Bepuynnu, A.H.Koamozeopos.

Om 3emnedenusn k ceomempuu. llughazop u eco wxona. @anec, Apxumeo.
IInamon u Apucmomenw. Ilocmpoenue npasunbHbIX MHO20Y20TbHUKO08. Tpuccekyus
yena. Keaopamypa kpyea. Yoeoenue kyba. Ucmopus uucna w. 3o10moe ceuenue.

«Hauana» Eexnuoa. JI Diinep, H.U.Jlobauesckuti. Hcmopus namozo nocmynama.
l'eomempusa  u  uckyccmeo. l'eomempuueckue  3aKOHOMeEpHOCMU

OKpYIHCcarouieco Mupa.

Acmponomus u ceomempus. Ymo u xax y3uanu Anaxcaeop, Ipamocgen u
Apucmapx o pasmepax Jlynwi, 3emau u Connya. Paccmosinus om 3emau 0o Jlynot u
Connya. Hzmepenue paccmosnusi om 3emau 0o Mapca.

Ponv poccuiickux yuenvix 6 pazsumuu mamemamuxu. JI. Oiunep. H.HU.
Jlobauesckuii, I11.J1. Yeoviwes, C. Kosanesckas, A.H. Koimozopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp |, wkonra mamemamuueckux u
HagueayKkux Hayk, pazsumue poccuiickoeo ¢aoma, A.H. Kpwvinios. Kocmuueckas

npoepamma u M.B. Kenowuu.

CopeprxkaHue Kypca MaTeMaTUKHU B 7-9 KJaccax (yrjy6/ieHHbIM YPOBEHb)
Anreépa



Yucaa PanyonaabHbIe YHuCIa

CpaBHEHHE paMOHAIBHBIX yuced. JIeHCTBUSA ¢ pallMOHAJIbHBIMHU YHCIAMHU.
Koneunsie u GeckoHeuHbIe JecsiTU4YHbIe apoOu. [lpencraBienue paroHaIbHOTO
Yyclia B BUZE JIECATUIHOMN IpOOH.

HppaunonajabHbie yucia

[lonaTe wuppanMOHAIBHOrO 4ucna. Pacrno3HaBaHWe WpPpPaLHOHAIBHBIX
yucen. JledctBus ¢ wHppalMoHaNbHbIMU yuciaamu. CBolcTBa JAEUCTBUU C
UppalMoOHAIbHBIMU yuciamMu. CpaBHEHHE HPPALMOHAIBHBIX 4YMCell. MHOKECTBO
JNEWCTBUTEIBHBIX YHACEIL.

IIpencraBiieHys O paCIIUPEHUSX YUCIOBBIX MHOKECTB.

TosxkaecTBeHHbIe peodpa3oBanus Yuc/ioBbIie M OYKBEHHbIC BbIPAKECHUS

Brlpaxkenne ¢ nepemeHHOM. 3HaudeHHe BbIpaxeHusd. lloacranoBka
BBIPAKEHUN BMECTO [IEPEMEHHBIX.

3akoHbl  apudpmMermyeckux  aeuctBuil.  [IpeoOpazoBaHMs  YMCIOBBIX
BBIPAKEHNM, COAEPKAIIMX CTETIEHU C HATYPAJIBHBIM M LIEJIBIM [TOKA3aTEIIEM.

MHoro4jieHsbl

OnaHoulieH, cTeneHb oaHoYIeHa. JIeMCTBUS ¢ oAgHOUWICHAMHU. MHOIOYJIEH,
CTEIIEHb MHOIOWICHA. 3HA4YE€HUs MHOrowieHa. JIeMCTBUS C MHOTOYJICHAMMU:
CIIOKEHWE, BBIUMTAHHE, YMHOXEHHe, neneHue. I[IpeoOpa3zoBaHue 1EIOTO
BBIpDAXXEHU B MHOrowieH. Q@OpMyJibl COKpAILEHHOIO YMHOXEHMS: PAa3HOCTH
KBaJIpaToB, KBaJpaT CyMMbl W pa3HOCTH. DopMmyibl NpeoOpa3oBaHUS CyMMBI U
pazHocTh KyOoB, Ky0 CyMMbl W pa3HOCTU. PasnokeHne MHOTOUYJICHOB Ha
MHOXUTEJIA: BBIHECEHHE OOIEero MHOXHUTENS 3a CKOOKHM, TpyNIUpOBKa,
UCIIOJIb30BaHNEe (POPMYJT COKPAILIEHHOTO YMHOXXEHHUsA. MHOrowieHbl C OJHOU
nepeMeHHou. CTaHJapTHBIN Bl MHOTOYJIEHA C OJHON EPEMEHHOM.

KBampatHeiii TpexuneH. KopHu kBagpatHoro tpexwieHa. PasnoxeHune Ha

MHOXXHUTENIM KBajgpaTHoro TpexwieHa. Teopema Buera. Teopema, oOpaTHas



teopeMe Buera. Beimenenne mnosiHOro ksazapara. PasmokeHue Ha MHOKHUTENH
CHI0COOOM BBIJIETIEHHS [TOJIHOTO KBApaTa.

ITonsiTue TOKIAECTBA

ToxnectBenHoe mpeoOpasoBanue. llpencraBieHne o TOXIECTBE Ha
MHOKECTBE.

JIpoOHO-paniuoOHAIbHbIE BbIPAKEHUSA

AnreOpandeckas ApoOb. IIpeoOpa3oBanusi BBIpaXCHHH, COAEPIKAIINX
CTENEHU C LIEJIBIM IMOKa3aTesneM. J[omyCcTUMBbIe 3HAYEHUS NEPEMEHHBIX B APOOHO-
panroHaIbHbIX BeIpaxkeHUsX. CokparieHue anreOpanueckux apooei. [IpuBenenue
anredpandeckux Apodel k oOemy 3HaMmeHarento. [leficTBus ¢ anredpanyeckuMu
JIpOOSIMU: CIIOKEHHE, YMHOKEHHE, JIETICHUE.

[TpeoOpa3oBaHne BbIpaXEHUM, COEPIKALUX 3HAK MOYJIS.

HppannoHajbHbIe BbIPAKEHUS

Apudmernyeckuii KBaJPaTHBIN KOpEHb. Honyctumeie

3HAYEHUA NIEPEMEHHBIX B BBIPAXKEHUSX, COACPKAIIUX apU(PMETUUECKHE

KBaJipaTHbIe KOpHU. [IpeoOpa3oBaHue BbIpa)KEHUH, COAEPKAIINX KBAPATHbIE
KOPHH.

KopHau n-pix crenenent. JlomycTumble 3HaYEHNS IEPEMEHHBIX B BBIPAXKEHUSX,
coJiep>KalluX KOpHU N-bIx cteneHei. [IpeoOpa3zoBaHue BbIpaKeHUH, COAEpKAILIUX

KOPHH N-BIX CTETICHEMN.

Crenenb ¢ panuoHaIbHBIM MOKa3areneM. [IpeoOpa3oBaHue BBIpaKEHUH,
COZIEpIKAILMX CTEIEHb C PALlMOHAIBHBIM IT0KA3aTEJIEM.

Ypasuenuss PaBencrBa

UucnoBoe paBeHCTBO. (CBOMCTBA YHUCIOBBIX PAaBEHCTB. PaBEHCTBO ¢

IIEPEMEHHOM.



YpaBHeHnus

Ilonatne ypaBHeHMs U  KOpHS  ypaBHeHusa. llpencraBnenume o
PAaBHOCWJIBHOCTH YPAaBHEHUM U yPaBHEHUSX-CIICICTBUAX.

[IpencraBienne O PaBHOCWIBHOCTH Ha MHOXKECTBE. PaBHOCHIIbHBIE
npeoOpa3oBaHusl ypaBHEHUH.

MeTtoab! pelieHusi ypaBHEeHUI

Metoapl paBHOCWIBHBIX MpPeoOpa3oBaHU, METOJl 3aMEHbI IMEPEMEHHOI,
rpapuueckuii Merona. Mcmonb3oBaHHE CBOWCTB (YHKUMH TMPU  pPELICHUU
YPaBHEHUM, UCITOJIB30BaHUE TEOPEMBI Brera 1iisi ypaBHEHUIN CTETIEHU BBIIIE 2.

JIuneiiHOe ypaBHEHHE U €r0 KOPHU

Pemienne nuHelHbIX ypaBHEeHM. KonnuecTBO KOpHEH JMHEWHOTO
ypaBHeHUs. JIMHENHOE ypaBHEHUE € [TApAMETPOM.

KBanparHoe ypaBHeHHE U €r0 KOPHHU

JIMCKpUMUHAHT KBaJApaTHOrO ypaBHeHHUs. PopMyra KOpHEW KBaJIpaTHOIO
ypaBHeHHUs. KonM4ecTBO JEHCTBUTENIBHBIX KOPHEW KBAaJIpPaTHOIO YpPaBHEHHS.
Pemmenue kBagpaTHbIX ypaBHEHUI: rpadUuecKuil METO] PEIICHHS, NCIIOJIb30BAHUE
dbopMyIbl 1J1s1 HAXOXKJIEHUSI KOPHEH, pa3ioKeHUEe Ha MHOXKUTEIU, MTOA00p KOpHEH
C MCIIOJIb30BaHUEM TeopeMbl Buera. bukBagpaTHble ypaBHEHUA. Y paBHEHUS,
CBOAMMBIE K JIMHEWHBIM M KBaJpaTHbIM. KBagpaTHOE ypaBHEHHE C MapaMETPOM.
Pemienne mnpocredmmx KBaApaTHBIX ypaBHEHUW C mnapaMmerpamu. PemeHue
HEKOTOPBIX TUIOB YPABHEHUN 3 U 4 CTENEHMU.

/{po0HO-panMoOHAIbHBbIC YPABHEHUA

Pemenue qpoOHO-palimOHAIBHBIX YPaBHEHUH.

IIpocreiime wWppanMoHAJIbHble YpPaBHEHHS  BHAA: fﬁ xOd0o a;

XJEI xEII:Im/g O xﬁ{lﬁ (%) = aVf (Vg (x) u ux pEIICHHE. Pemenue

uppaionaabHbix ypaBHenuit puga U xO00 g O xO.



CucreMbl ypaBHeHHU

YpaBHeHHE ¢ BYMS NIEPEMEHHBIMU. PellleHne ypaBHEHUN B LEBIX YUCIIAX.
JluneilitHoe ypaBHEHHME C JIByMs I€peMEHHbIMU. ['paduyeckas HHTeprpeTanus
JIMHEWHOTO YPABHEHUS C ABYMs IEPEMEHHBIMU.

[Ipeacrasnenue o rpaduuecKoil HHTEPIIPETAIIUU TPOU3BOIBHOTO YPaBHEHUS
C ABYMS IIEPEMEHHBIMU: JIMHUN HA INIOCKOCTH.

[lonATHe cucTteMbl ypaBHEHUN. Pelienue cucreM ypaBHEHUM.

IIpencraBiieHre O paBHOCUIBHOCTU CUCTEM YPaBHEHHUM.

Mertoapl pemieHus CUCTEM JIMHEHMHBIX YPaBHEHUW C JBYMs IIEpEMEHHBIMHU
rpauyecKkuii MeTol, METOJ CJOKEHHA, METOJA MOACTaHOBKU. KonuuecTtBo
pElIEHNH CHCTEMBI JIMHEMHBIX ypaBHEHMH. CucTeMa JIMHEMHBIX YPaBHEHHU C
[1apaMeTpPOM.

CucTeMbl HENMMHENHBIX YpaBHEHUU. METOIbI PEIIEHNs] CUCTEM HEJIMHENHBIX
ypaBHEHU. MeTos AeneHusi, METOJl 3aMEHbI IEPEMEHHBIX. OTHOPOIHBIE CUCTEMBI.

HepaBencrBa

UucnoBeie HepaBeHcTBa. (CBOMCTBa YHCIOBBIX HepaBeHCTB. IIpoBepka
CIIPaBEJIMBOCTA HEPABEHCTB MPH 3aJaHHBIX 3HAYEHUAX [IEPEMEHHBIX.

Hepasenctso ¢ nepemennoin. Ctporue n HECTPOTHE HEPABEHCTBA.
JlokasarenbcTBO HEpaBeHCTB. HepaBeHcTBa 0 cpeHUX JIs IBYX YUCEIL.

[ToHsiTHE O pelIEeHNU HEPAaBEHCTBA. MHOKECTBO PELICHUN HEPABEHCTBA.

IIpencrasiieHre 0 paBHOCWIBHOCTH HEPABEHCTB.

JIuHeHOEe HEPaBEHCTBO M MHOXKECTBA €T0 pPEUICHUU. PemeHne nMHEeHBIX
HEpaBEeHCTB. JINHEHOE HEPABEHCTBO C MTAPaMETPOM.

KBampartHoe HepaBeHCTBO U €ro peuieHus. PemieHue KBaapaTHBIX
HEPaBEHCTB: HUCIIOJIb30BAHUE CBOMCTB M rpaduka KBaJpaTUUYHOW (PYHKLIHUU, METOJ
MHTEPBAJIOB. 3allMCh PEUICHHS KBaJPATHOTO HEPABEHCTBA.

KBaapaTtHOe HEpaBEHCTBO C MAPAMETPOM U €ro PEIICHHE.



IpocTeiimue uppaluoHanbHble HepasencTsa Buaa: 0 x000 a N O xOO0O
a,

w0 x00mg 0 o @ > @

OO060011IeHHBIM METOT MHTEPBAJIOB JIJIsl PEIICHNS HEPABEHCTB.

CucremMbl HEpaBEHCTB

CucreMbl HEpaBEHCTB C OJTHOM ITEpEMEHHOM. PenieHne cucteM HEpaBeHCTB C
OJHOM  NEpPEeMEHHOI:  JIMHEHHBIX, KBaJApPaTHBIX, JPOOHO-pallMOHANbHBIX,
UppanuoHaiIbHbIX. M300paxkeHne perieHus CUCTEMbl HEPAaBEHCTB Ha YHCIOBOM
IPSAMOiL. 3anuCh PEIICHNS] CUCTEMBI HEPaBEHCTB.

HepaBenctBo ¢ aBymsi mnepeMeHHbIMU. lIpencraBienne o pemieHuu
JMHENHOTr0 HEPABEHCTBA C JBYMsl MEPEMEHHbIMU. ['paduueckas HMHTEprpeTanus
HEpPaBEHCTBA C JIByMs IE€pEeMEHHbIMU. ['paduueckuii MeTol pEemeHus CUCTEM
HEPaBEHCTB C ABYMS IEPEMEHHBIMH.

®yukuun [loHsTHE 3aBUCUMOCTH

[IpssmoyronbHas cucrema koopauHaT. dopmupoBaHue npeacTaBiICHUR O
MeTanpeIMETHOM NOHATUU «KOoOpaAuHaATh». ['paduk 3aBucumMocT. @yHKUMA

CnocoObl 3a1anus (QYHKLIMN: aHATUTAYECKUM, Tpaduueckuil, TaOIU4HbIN.
I'padpux pynxuuu. ITpumepsl pyHKUIMNA, TOTydYaeMbIX B MPOILIECCE HCCIEI0BAHUSA
pa3IMyYHBIX MPOIECCOB U pelIeHMs 3a1ay. 3HaueHue QyHKIuU B Touke. CBoWcTBa
GyHKIMI: 005acTh OmpeNeieHHsl, MHOXKECTBO 3HAUEHUHM, HYJHU, MPOMEXYTKH
3HAKOIOCTOSIHCTBA, YETHOCTH/HEUETHOCTh, BO3pACTaHNUE U YOBIBAaHUE, TPOMEXKYTKU
MOHOTOHHOCTH, HaUOOJIbIlIee U HAUMEHbIIIEE 3HAUCHHUE, TEPUOIMYHOCTD.
HccnenoBanue pyHKIMU 1O €€ rpaduKy.

JIuneiinas pyHkumst

CpoiictBa, rpaduk. VYrioBoi kodpduuueHt npsmoi. PacnonoxeHue

rpaduka JMHEHHON (YHKIIMU B 3aBUCUMOCTH OT €€ KO3((OUIIMEHTOB.



KBaaparnunas pyHkuus

CaoiictBa. Ilapabona. IlocTtpoenue rpaduka KBaApaTUUHON (YHKIUH.
[Tonoxxenne rpadguka KBaApaTUYHOM (QYHKIMH B 3aBUCUMOCTH OT €€
ko3¢ ¢unueHToB. Mcnonap3oBaHue CBONCTB KBaPATUYHON (YHKIIUM JUIS PEILICHUS
3a11ay.

OOpaTHasi NPONOPUMOHAIBHOCTH

. k. _k
CpoiictBa  QyHKIIUU ;;/}flf ~ lunepbona. TIlpencrasnenue 00

ACUMIITOTAX.
Crenennas pyHkuus ¢ nokasareaeMm 3 CBoKcCTBa.

Kyb6uueckas napabomna.

DYHKIMH y nl:l\/_ */; ,yOax ,ly bo x .Mx cBoiicTBa 1 rpa¢uku. CrerneHHas

(GyHKLHS € TOKa3aTeNIeM CTEeTeHH Ooublie 3.

[IpeobpazoBanue rpadukoB PyHKIIMIA: TTapauIeIbHBIN IEPEHOC, CUMMETPHS,
pacTspKeHue/cxxaTue, OTpakeHue.

[IpencraBnenue 0 B3aMMHO OOpAaTHBIX (PYHKIUSX.

HenpepbIBHOCTh PYHKIIMU U TOYKH pa3pbiBa PyHKUUH. KycouHO 3amaHHbIE
byHKINN.

IHocnenoBaTeJbHOCTH M NPOrPEeCCHH

Yucnoas [10CJIENOBATENBHOCTb. [Tpumepsl. beckoneunsie
nocie0BaTeNbHOCTH.  Apudmerndeckas Oporpeccuss U €€ CBOMCTBA.
["'eomerpuueckas nporpeccusi. CyMMUpOBaHUE NIEPBBIX WICHOB apu(hMETUYECKON U
reoMEeTpUYECKON nporpeccuil. Cxonsmascs reomeTpuueckas nporpeccus. Cymma
CXOJAIIEHCS TEOMETPUUECKON Tporpeccuu. [ apmMoHnyeckut psaa. PacxoaumMocTs

rapMOHHYCCKOIO psaaa.



Merton MareMaTnuecKol WHIYKIMU, €T0 IPUMEHEHHE NIl BhIBOAA (hopMyI,
JI0Ka3aTeIbLCTBA PABEHCTB M HEPABEHCTB, PEIICHUS 3a/1a4 Ha ICJIMMOCTb.

Pemenue TekcTOBBIX 32/1a4 3224 HA Bce apumMeTHyecKue AeiicTBHs

Pemenne TekCTOBBIX 3ajad apudmeTnyeckuM crocodoom. McmonwszoBaHue
TaOJIUIl, CXeM, YEPTEeXKEH, APYruX CPECTB NMPEACTaBICHUS JaHHBIX MPU PEIICHUU

3a/1auu.

Pemenue 3aJdav Ha IBHKCHUC, paﬁoTy, MOKYIIKH

AHanu3 BO3MOXKHBIX CUTyaIlui B3aUMHOT'O PACIIOJIOKEHUSI OOBEKTOB MPHU UX
JBH>KCHUH, COOTHOIIIEHUSI OOEMOB BBIMIOJHAEMBIX pa0OT MpU COBMECTHOM padoTe.

Pemenne 3a1a4 Ha HAXO0KIEHHE YACTH YUCJIA U YMCJIA TI0 €r0 YacTH

Pemienne 3aga4 Ha NPOUEHTHI, J0JH, TPUMEHEHHE MPONOPUUN TIpH
pelieHry 3aaad.

Jloruueckue 3a1a4u

Pemienne nornueckux 3amad. PemieHue JIOTMYECKHX 3aay C MOMOILBIO
rpadoB, TabHII.

OcHOBHBIE MeTOAbI pelICHUs] 32124

Apubdmernueckuii, anrebpandeckuii, mnepedbop BapuaHToB. IlepBuuHbIE
MPEACTaBICHUST O JAPYrMX METOJaxX pemieHus 3aaad (TreoMeTpuvecKkue u
rpauuecKkue MeToibl).

CTaTUCTHKA U TEOPHUS BePOATHOCTEN Crarucruka

Tabnuuroe u rpaduUecKoe TMPEACTAaBICHUES JaHHBIX, CTOJOYATBIC M
KpyroBble JWarpaMMbl, W3BIIEUYEHUE HYXKHOW uH(popmaruu. JluarpaMmbl
paccerBaHUs. OnucarenbHble  CTATUCTUYECKUE  TOKA3aTeNu: cpeaHee
apupMeTHIecKoe, MeauaHa, HauOoJblllee W HaWMEHBIEEe 3HAYEHUS] YUCIIOBOTO
Habopa. Ortkinonenue. CiyyaliHble BBIOpOCHl. Mepbl paccewBaHus: pa3Max,
JUCTIEpCUsl M CTaHJapTHOE oTkKiIoHeHue. CBoMCTBa cpeaHero apupMeTUIeCKoro 1

AUCIICPCHUH. CnyqaﬁHaﬂ W3MEHUYMBOCTG. MI3MEHUNBOCTh I[P N3MCPCHUAX.



Pemaromue npasuia. 3aKOHOMEPHOCTH B U3MEHYMBBIX BETUUHHAX.

CayuajiiHbie ONBITHI U CJIy4YaiiHble COOBITHS

Crny4aiiHble ONBITHI (3KCIIEPUMEHTHI), IEMEHTApHbIE CIy4alHbIE COOBITHS
(ucxonpl). BeposiTHocTH d3nemMeHTapHBIX CcOObITUH. COOBITHS B CIy4YalHBIX
IKCIIEPUMEHTaX U OJIarONpHUATCTBYIONIUE dJIEMEHTapHble cOoObITH. BeposTHOCTH
CIIy4ailHbIX COOBITHIA. ONBITHI C PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMH.

Knaccuueckue BCPOATHOCTHBIC OIIBITHI C UCITOJIb30OBAHUEM MOHCT, KY6I/IKOB.
HPGIICTaBHeHHe COOBITHH C IIOMOIIbIO OHUAIr'paMM Sﬁﬂepa. HpOTHBOHOJ'IO)KHBIG

coObITHS, OOBENMHEHHE U TnepecedeHue coObiTui. IlpaBuiio  cioxeHus
BeposiTHocTel. CiydaitHblid BeIOOp. HezaBucumelie coObiTus. IlocmenoBaTenbHbie
HE3aBHCHMBIE WuCIHBITaHudA. lIpencraBneHue >SKcrepuMeHTa B BHAE JEpEBA,
YMHOXEHHE BeposiTHOCTed. Mcempltanus [0 IepBOro ycmexa. YCIOBHad
BEPOATHOCTH. DOpMyIIa MOJTHON BEPOSATHOCTH.

JIeMEHTbl KOMOMHATOPUKHU U UCHbITaHUA bepHy/in

[IpaBuno yMHOXEHHUs, TEpPEeCTaHOBKH, (akTopuan. CoyeTaHuss U YHUCIO
couetanuit. Tpeyronpuuk Ilackans u O6uHOM HbroToHa. OnbITEI ¢ OOJBIIUM
YHICJIOM PAaBHOBO3MOHBIX JIEMEHTAPHBIX COOBITHI. BhIunciienne BeposSTHOCTEHN B
OMbITaX C MPUMEHEHUEM 3JIEMEHTOB KOMOMHaTOpuKkU. Mcnibitanus bepnyim.
VYcnex u Heynava. BeposaTHocTu coObITHIT B cepun UCTIbITaHUN bepHym.

I'eomerpuyeckasi BepOSITHOCTH

CrnyyaiiHbpli BBIOOp TOYKM M3 (UTYphl HAa IUIOCKOCTH, OTpe3Ka M IyId
oKkpyx’HOCTH. Clly4ailHbIi BEIOOp YKCIIa U3 YUCIOBOTO OTPE3Ka.

Ciy4aiiHble BeJIUYHUHbI

JluckperHas cayvardHas BEJMUMHA W PACIPEACIICHUE BEPOSTHOCTEN.
PaBHOMEpHOE HNHCKpETHOE pacmpenciieHue. ['eoMeTpuyeckoe pacrpeaeicHue
BeposiTHOCTEW. Pacnipenenenne bepHyum. buHOMuanbHOE pacnpenesieHue.

He3aBucumele ciydaiiible BeauuHMHbL. (CJIOKE€HHE, YMHOXKEHUE CIy4ailHbIX



BEJIMYMH. MaTeMaTHYECKOE 0KUJAHUE U €r0 CBOKWCTBA. JlUCrepcust U CTaHIapTHOE
OTKJIOHCHUE CIIy4YalHOW BEJIMYMHBI, CBOWCTBAa nucnepcuu. Jlucmepcus yucia
ycrexoB B cepun ucneitanuit beprymnu. Ilonstue o 3akoHe OONBIIUX YHUCEN.
N3mepenne BeposiTHOCTEW U TOYHOCTh U3MepeHusd. [IpumeHenune 3akoHa O0NbIINX
YyuceJl B COIMOJIOTMM, CTPaXOBaHMHM, B 3JPAaBOOXPAHEHUHU, OOECIECYECHUU
0€30MaCHOCTH HACEJIEHUS B UPE3BbIYANHBIX CUTYALIHSIX.

l'eomeTpusa

I'eomerpuueckue purypol ®urypsl B reoMeTpUU U B OKPY:Kal0LeM
mupe

['eomerpuyeckas urypa. BHyTpeHHsis, BHelHAs 001acTu QUrypsl,
rpanuna. JInHuM 1 061acTH Ha MIIOCKOCTH. BhiMmykiiast 1 HEBBITyKJIIas
¢urypsl. [lmockas u Herockas (GUrypsl.

Breinenenne cBoiicTB  00bekTOB.  DopMupoBaHHME MOPEACTABICHUNA O
METanpeIMETHOM MOHITHU «purypa». Touka, OTpe3ok, mpsmMas, JIyd, JOMaHasi,
IJIOCKOCTh, YroJl, OWCCEeKTpuca yIrjla W €€ CBOWMCTBA, BHJABI YIJIOB,
MHOTOYTOJIbHUKHU, OKPYKHOCTb U KpPYT.

OceBast cumMmerpusi reomeTpuueckux @uryp. llenTpanbHas cumMmerpus
reOMETPUYECKUX (PUTyp.

MHOroyrojibHUKU

MHOroyrojibHuK, €ro 3JIEMEHTbl MW ero cBoicTBa. [IpaBusbHbBIC
MHOTOYTOJIbHUKH. BbINMyKible W HEBBIMYKJIbIE MHOTOyroiabHuku. CyMma yrJiOB
BBIITYKJIOTO MHOTOYTOJIbHUKA.

Tpeyronsuuk. Cymma yriioB TpeyroibHuka. PaBHOOEIpEHHBIN TPEYTONBHHUK,
CBOMCTBA M MPU3HAKU. PaBHOCTOPOHHUI TpeyroibHUK. Meauanbl, OMCCEKTPHCHI,
BBICOTBI TPEYTrOJIbHUKOB. 3aMeudaTelbHble TOYKU B TpEyroJibHUKEe. HepaBeHCTBO

TPCYIrOJIbHUKA.



Yersipexyronpuuku. [lapamnenorpamm, pom0O, TpSMOYTOJIBHUK, KBaapar,
Tpaneuusi. CBOMCTBa U MPU3HAKU Tapaiesiorpamma, pomdba, NpsIMOYTrOJbHUKA,
kBaapara. Teopema BapuHboHa.

OKpy:KHOCTB, KPYT

Nx sneMeHTBI U CBOMCTBA. XOPAbI U CEKYIHE, NX CBOCTBA. KacarenbHble 1
ux cBoicTBa. lleHTpanbHbIE W BIHUCAHHBIE YIJIBl. BIHCaHHBIE W OINUCAHHBIC
OKPYKHOCTH ISl TPEYTOJIbHUKOB. BIMCaHHBIE W OMUCAHHBIE OKPYKHOCTH IS
YEThIPEXYTOJIbHUKOB. BHEBNMCAaHHBIE OKPYKHOCTU. PagukanpHas OCk.

Durypsl B NIpocTpaHCcTBE (00bEeMHBbIE TEA)

MHororpaHHuk M €ro 3jeMeHThl. Ha3BaHus MHOIOIpaHHHUKOB C Pa3HbIM
IIOJIOKEHUEM U KOJIMYECTBOM IpaHel. llepBuuHbIe mpencTaBiieHUs O nUpaMuaax,
napajuienienuneaax, npusmax, chepe, mape, MUWIMHAPE, KOHYCe, UX AJIEMEHTax U
MPOCTEUIINX CBOMCTBAX.

OTHOLIEHUHA

PaBencrBo ¢guryp

CBoiicTBa U MPU3HAKHU PABEHCTBA TPEYTOJIBHUKOB. JJOMTOTHUTEIbHBIE
IIPU3HAKU PABEHCTBA TPEYTOJBHUKOB. [Ipr3HaKy paBeHCTBA MTapalIeIOrpaMMOB.
IHapajuie1bHOCTH NPSAMBIX

[Ipr3Haku U CBOMCTBA MapAJLIEIBHBIX NPSIMBIX. AKCHOMA MMAPAIIIENBHOCTH
EBknupa. IlepBuuHble NpEeACTaBICHUS O HEEBKIHUJIOBBIX T€OMETpHUsX. Teopema
darneca.

IHepneHauKyasipHbIE NPSIMbIE

[Ipsamoii yron. Ilepnenaukyinsap k npsmoil. CepelMHHBIA NEPHEHIUKYISP K
orpe3ky. CBOWCTBa M MNPU3HAKU MEPIECHAUKYISIPHOCTH MNpAMbIX. HakiioHHEBIE,
IIPOEKLMHU, UX CBOMCTBA.

ITopooue

[IponopimonanbHbie 0Tpe3ku, nogodue guryp. [logo0HbBIE TPEYTOTBLHUKH.



[Tpusnaku nogo0us TpeyroabHUKOB. OTHOIIEHUE TUIOIAAEH MOAOOHBIX QUTYD.
B3aunmHoe pacnosiokeHre MPSIMOl U OKPYKHOCTH, JIBYX OKPYKHOCTEH.
HN3mepenus n Boruncjienns Beanunnbl
[lonatne Benuuunsbl. JnmHa. M3mepenue mmHbL. EauHIBI uM3MepeHUs

JUTHBL.

Bennunna yrina. ['pangycHas mepa yria. CHHYC, KOCHHYC M TAHT€HC OCTPOTO
yTJla MPSAMOYTOJIBHOTO TPEYTOJIbHUKA.

[lTonsatre o momanu TUIOCKOM Qurypel u ee cBoiicTBax. l3MmepeHue
riomaaei. EquHuIbl n3MepeHus mIomaan.

[IpencraBnenne 06 00bEeMe MPOCTPAHCTBEHHON (PUTYPHI U €r0 CBOMCTBAX.
N3mepenne oobema. Enqunuiibl namepenust 00beMoB.

N3mepeHusi 1 BbIYMCJICHUS

NHCTpyMEHTBI 1JI1 U3MEPEHUN W MOCTPOCHUI; U3MEPEHHE U BBIUYHMCIICHHE
YTJIOB, JJIUH (pacCTOSIHUM), TUIOIIAIeH, BHIYUCIICHUE DJIEMEHTOB TPEYTOJIbHUKOB C
WCIMOJIb30BAaHUEM TPUTOHOMETPUUYECKUX COOTHOWeHu. [lmomamu. dopmyiibl
IO TPEYTrOJbHUKA, MapajuiejiorpaMMa U €ro 4YacTHhIX BHUAOB, TPANEILUH,
dopmyna ['epona, ¢popMyna MiIOMAAN BBITYKIOTO YETHIPEXYTOJbHUKA, (POPMYIIbI
JUIMHBI OKPYKHOCTH M IUIOWAau Kpyra. [lnomans KpyroBoro cekropa, KpyroBoro
cerMeHTa. [lmomane npaBUIIbHOTO MHOTOYTOJIbHUKA.

Teopema Iludaropa. IludaropoBer Tpoiiku. Tpuronomerpudeckue
COOTHOIIICHHSI B TIPSIMOYTOJILHOM TPEYroJibHUKE. TpUroHOMETprdecKue (PyHKITUN
TYIIOTO yIJIa.

Teopema kocuHycoB. TeopeMa CUHYCOB.

Pemienne TpeyronbHuUKOB. BeruncieHune yriioB. BbIUMCIEHHE BBICOTHI,
MeJMaHbl U OMCCEKTPUCHI TpeyroiabHuKa. OpToTpeyronsHuk. Teopema [Itonemest.

Teopema Menenas. Teopema YeBsbl.



Paccrosinus

Paccrostnue mexny Toukamu. PaccrostHue ot Touku 10 npsmoi. Paccrosaue
MEXIy PUTYpaMH.

PaBHOBeNMKHE U PAaBHOCOCTABJICHHBIE (PUTYPHI.

CpoiicTBa (aKCMOMBI) JUIMHBI OTPE3Ka, BETMYMHBI YIJIa, TUIOMIAAM U 00beMa
burypsr.

I'eomeTpHYecKkue NOCTPoOeHUs

['eomeTpudeckne MOCTPOCHUS I WILTIOCTPALMU CBOMCTB T€OMETPHUUECKUX
uryp.

HNHcTpyMeHTSI U1t nocTpoeHuit. Llupkyns, TnHEenka.

[Ipocreiimme  MOCTPOEHUS  LUPKYJEM W JMHEUKOM:  ITOCTPOCHHUE
OMCCEKTPUCHI yriia, NEPHEHIUKYIIIpa K IPSIMOM, YIJia, paBHOTO JAHHOMY.

[locTpoeHne TPEyroJbHUKOB IO TPEM CTOPOHAM, IBYM CTOPOHAM W YTy
MEXAy HUMH, CTOPOHE U IBYM MPUJICKALIUM K HEH YIiiam, no opyeum 3j1emMeHma.
Jenenue orpeska B JaHHOM OTHOILECHUH.

OcHOBHBIE METOIbI PELLICHUS 3a]a4 Ha TIOCTPOEHUE (METO FEOMETPUUECKUX
MECT TOYEK, METO/I MAPAJIIENBHOTO IEPEHOCA, METOJ, CHMMETPUH,  METOJ
o100us).

Ortaribl peleHus 3a1a4 Ha IOCTPOCHHUE.

I'eomeTpuyeckue npeodpa3oBaHus

IIpeoOpa3zoBanus

[IpencraBiaenre O  MEXIPEAMETHOM  MOHATHH  «IIPEeoOpa3OBaHUE.
[IpeoOpazoBanusi B Martematuke (B apudmeruke, anredpe, T€OMETPUUECKHUE
npeoOpa3oBaHus).

JABUKEeHU S

OceBas ¥ LEeHTpaJdbHasi CAMMETPHH, IOBOPOT U NapaJUIEIbHBIN IEPEHOC.

KomOuHanmm aABMKEHNH Ha INIOCKOCTHU U UX CBOMCTBA.



ITonoOue kak npeodOpazoBanme

['omoTrerus. ['eomeTpudeckue mpeoOpa3oBaHUsT KaK  CPEACTBO
JTIOKA3aTEIbCTBA YTBEP/KICHUM U PEIICHMS 3a/1a4.

BeKTOpbI M KOOPAMHATHI HA IVIOCKOCTH BekTOopbI

[lonaTne BekTOpa, NEWCTBUA HAJ BEKTOPAaMM, KOJUIMHEAPHBIE BEKTOPHI,
BEKTOPHBIN 0a3HcC, pa3ioxkeHne BEKTopa Mo 0a3uCHBIM BEKTOpaM. ETMHCTBEHHOCTD
pa3ioXKeHUs BEKTOPOB MO 0a3ucy, CKaIsPHOE MPOU3BEIECHHUE W €ro CBOWCTBA,
UCITOJIb30BAaHUE BEKTOPOB B (PU3HKE.

Koopaunarsl

OCHOBHBIE NTOHATHSA, KOOPAUHATHI BEKTOPA, PACCTOSIHUE MEXKY TOUKAMM.
Koopaunatel cepeannbl oTpe3ka. YpaBHeHUs QuUryp.

[IpuMeHeHne BEKTOPOB U KOOPAMHAT JUIS PELICHMS] TEOMETPUUECKUX 3aa4.

Addunnas cucrema koopauHatr. Paaumyc-BekTopbl Touek. LleHTpoun

CHUCTCMBI TOYCK.

I/Icmopwl mamemamuku

Bosnuxnosenue mamemamuxu kaxk Hayku, smansl ee pazsumus. OcHoGHble
pazoenvl mamemamuxu. Bvloaowuecs mamemamuku u ux 6K1a0 8 pazeumue
HAYKU.

beckoneunocms muooicecmea npocmoix yucen. Yucna u onunvt ompesros.
Payuonanvusie uucna. Ilompebnocmo 6 uppayuonanvrulx yucnax. Lllkona
llugazcopa

3apoorcoenue aneeopul 6 neopax apupmemuxu. An-Xopesmu. Podcoenue

oyxeennou cumeonuxu. I1. @epma, @. Buem, P. [lexapm. Ucmopus eonpoca

0 HaxoxcoeHuu Gopmyn KopHel areedbpaudecKux ypasHeHul cmenenet,

oonvuiux wemoipex. H. Tapmanws, /{oc. Kapoano, H X. Abenw, 3.1 anya.

llosisnenue  memooa KOOpOUHam, N0380JI5I0We20 nepesoounv

2eomempuyieckue 00vekmsl Ha A3bIK aneedpul. [losenenue epagurxos gynxyuii. P.



Hexapm, I1. @epma. [lpumepwvi paznuunsix KOOPOUHAM.

3aoaua Jleonapoo Iluzanckoco (@ubonauuu) o0 KpoIukax, Hucia
Qubonauuu. 3adaua o waxmamuou Oocke. CXo0UMOCMb 2eoMempudecKol
npozpeccuu.

Hcmoxu meopuu  eeposmuocmeu: cmpaxogoe 0eno, a3apmmuvle Uuepbl.
1. ©epma, b. I[lackans, A. Bepuynnu, A.H. Koamozopos.

Om 3emneodenusn k ceomempuu. llugpazop u eco wxona. @anec, Apxumeo.
IInamon u Apucmomenw. Ilocmpoenue npasunbHbIX MHO20Y20TbHUKO0S. Tpuccekyus
yena. Keaopamypa kpyea. Yoeoenue kyba. Ucmopusa yucna w. 3o10moe ceueHue.
«Havana» Eexnuoa. JI. Diinep, H.U. Jlobauesckuii. Ucmopus namoco nocmynama.

l'eomempuss  u  uckyccmeo.  Ieomempuueckue  3aKOHOMEPHOCU
OKpYIIcarouieco Mupa.

Acmponomus u ceomempus. Ymo u kak y3uanu Anaxcaeop, Ipamocgher u
Apucmapx o pazmepax Jlyuot, 3emau u Coanya. Paccmosanus om 3emnu 0o Jlynot u
Connya. Hzmepenue paccmosinusi om 3emau 0o Mapca.

Ponv  poccuiickux yuenvix 6 pazsumuu mamemamuxu: JI.Ounep. H.H.
Jlobauescxuii, I1.J1. Yeoviwes, C. Kosanesckas, A.H. Koimozopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp |, wkona mamemamuyeckux u
HABU2AyKUx Hayk, pazeumue poccutickoco groma, A.H. Kpwinos. Kocmuueckas

npoepamma u M.B. Kenowiuu.



3. TemaTnueckoe NJaHMPOBAHUE.
TemaTnuyeckoe mianupoBanme . Asireopa, 8 kiaacc (136 4.)

Tema, pazae

KoanuecTtBo

yacoB

IToBTOpenue 3a kypc 7 kiaacca ¢ yuerom pesyiabraroB BIIP(174acoB)
JeiicTBust Hag MHOrOWIeHaMU. DOPMYIIbl COKPAIEHHOTO YMHOXKEHHUS.
JleiicTBus ¢ pauoHaNbHBIMU unciamu. [IpaBuiia 3HaKoB.

CooTHOUICHNSI MEXIY eIUHUIIAMUA U3MEPEHUS BETUYNH.

Jluneiinas Gynkmus ,rpaduk ,CBOMCTBA.

Pabota ¢ uadopmanueit B quarpammax u rpadukax.

3amaun , CBSI3aHHBIE C KU3HEHHBIMU CUTYaIlUSMHU.

KonTponbnas pabota

Pemenue 3agau. [loBTopenue.

N, WDNDNMNDDNDDNDW

PannonaibHble BhIpaxkeHus (44 gaca)

ParnmonanbsHelie 1poou

OcCHOBHOE CBOWMCTBO pallOHAJIbHOMN 1poOu

CrnoxeHure ¥ BBIUNTaHUE PALMOHAIBHBIX IpO0e ¢ OJJMHAKOBBIMU
3HaMEHATeISIMU

CrnoxeHre ¥ BBIYMTAHHUE PALIMOHAIBHBIX APOOEH ¢ pa3HBIMU
3HaMEHATEISIMH.

KontponsHas pabora Ne 1

w

YMHOXEHUE U JIeJIeHHe pallMoHaNbHbIX IpoOeil. Bo3BeneHue
paloHaIbHON ApoOU B CTETIEHb

ToxnaecTBeHHbIE TpeoOpa3oBaHus palliOHAIBHBIX BhIPAXKEHUN
KontponbHas pabora Ne 2

PaBHOCWIIBHBIE ypaBHEHMS. PaninoHaIbHbIE ypaBHEHUS
CreneHs ¢ 1eapIM OTPULATENBHBIM I10KA3aTEIEM

CBolicTBa CTENIEHHU C LEJIBIM IT0KA3aTEIEM

Oynkius Y=k/xu e€ rpapux

KonrtpomnsHas padora Ne 3

R A~O0OODdOWEREND

KBagpartnbie kopHu. /lelicTBuTe1bHBIC Ynca (234aca)

Oynkius Y = x2u e€ rpaduk

KBanpatHsie kopHH. ApuMeTHUECKUIl KBaIpaTHBIA KOPEHb

MHO0K€ECTBO U €ro 3JIEMEHTHI

[TonmMHOkecTBO. Oniepaiuy HaJl MHOKECTBAMU

CaoiicTBa apu(PMEeTHYECKOT0 KBAPaTHOTO KOPHS

ToxaecTBeHHbIe MpeoOpa30BaHMs BRIPAXKEHUN, COEPKAIINX KBaJIpaTHbIE
KOpHHU

Oynkumsay=vxu eé rpadux

KonTtponbnas padora Ne 4

OB DNDDNWW

= W




Ksanparnasie ypaBHenus (30 yacos)

KBagpaTHbie ypaBHeHMs. PellleHre HEMOMHBIX KBAIPATHBIX YPABHEHU 3
®dopmyia KOpHEH KBaIPATHOTO YPaBHEHUS 6
Teopema Buera 3
KontponsHas padora Ne 5 3
KBagpaTHbiii TpEéxwieH 4
Pemenne ypaBHeHUH, CBOAAIIMXCS K KBaJPaTHbIM YPaBHEHUAM 6
PanmonanpHble ypaBHEHHS KaK MATEMaTUYECKUE MOZEIIN PEATIbHBIX 6
cUTyanun
Kontponbnas padora Ne 6 1
5 | IloBTOpeHHe U cucTeMAaTH3ALMs Y4eOHOro MaTepuaJia (22 4yacos).
[ToBTOpeHus Tembl «PannoHalbHbIE BEIPAKEHUS» (8 4acoB)
ParnmonanbsHelie 1poou 2
OCHOBHOE CBOWCTBO PAallMOHATIBHOMN IPOOH 1
CrnoxeHure ¥ BBIUNTaHUE PALMOHAIBHBIX APO0eH ¢ OJJMHAKOBBIMU 2
3HAMEHATEISIMU
CrnosxeHue U BBIYMTAHME PAllMOHAIBHBIX IpO0Eil ¢ pasHBIMU 3
3HAMEHATEJSIMHU.
[ToBTopenust Tembl «KBajpaTHble KOpPHH, KBaJpaTHbIC ypaBHEHHs» (8
9acoB)
KBagparHble ypaBHEHUS. 2
Pemenune ypaBHeHU, CBOASIIUXCS K KBaJJPATHBIM YPABHEHUSIM. 2
PanmonanpHbple ypaBHEHMsI KaK MaTeMaTUYECKHME MOJEIM PealbHBIX 4
CUTyalun
HTorosast KOHTpoJIbHAs paboTa. L
AHaIu3 UTOroBOM KOHTPOJIbHOM pabOTHI. i
IToBTOpenue. Pemenue 3anay.
TemaTnueckoe manuposanme 8 kiacc. 'eomerpus (684.)
Ne Tema, pazae KoauuecTBo
n/n 4acoB
1. | YerpIpéxyroibHuku - 21 4.
YeTbIpexyroJbHUK U €r0 3JIEMEHTHI 2
[Tapamnenorpamm. CBolicTBa napasuiesorpaMma. 2
[Ipu3naku napasienorpamma. 2




[IpsamMoyroybHUK

Pom6

KBanpar

Konrtponbnas padora Ne 1

Cpenssist TUHUS TPEYTOJbHUKA.

Tpanenus.

LlenTpanbHble U BOUCAHHBIE YTIIBI.

OrnucanHast ¥ BOUCAHHAsI OKPY>KHOCTH YEThIPEXYTOJIbHUKA.
Kontponbnas pabora No2

P NDDNDNWEFRERPFPEFEPDNDDN

Ilopo0ue TpeyroJbHUKOB - 13 4.

Teopema ®aneca. Teopema 0 NpoONOPLHOHATIBHBIX OTPE3KAX.
[TogoGHBIE TPEYTONBHUKA

[TepBblit mpU3HAK MO00US TPEYTOJIBHUKOB

Bropoii u TpeTuii nmpuzHaku mMogo0us TPEYroIbHUKOB
Kontponbnas padorta Ne 3

= W ok W

Pemenue npsiMoyroJibHbIX TPeyroJbHMKOB (154acoB)
MeTtpuueckue COOTHOLIEHHS B IPSIMOYIOJIbHOM TPEYTOJIbHUKE
Teopema [Tudaropa

Konrtponsnas padora Ned

Tpuronomerpuyeckue GyHKIIMH OCTPOTO YIJia IPsIMOYTOJIBHOTO
TpeyroyibHUKa. CUHYC U KOCHUHYC OCTPOTO yria.

Pemenne npsMOyronbHbIX TPEYTOJIbHUKOB

Konrtponsnas padora Ne5

N N

(I

MHuoroyroabuuku. Iliiomaas MHOTOyroJbHUKOB (9 4acoB)
MHOTOyroJILHUKHY.

Ilonsatre mnomanu MHoroyrojasHuka. Ilnomans npsmoyronsauka Ilnmomans
napajuiesorpamMmma.

IInomanes TpeyrojapHuKa.

[Tnomaap Tpanenuu.

KontponbsHas pabora Ne6

P NDDDNNDN P

IloBTOpeHMe U cucTeMaTu3auus y4eOHOro MatepuaJsa (6 yaca)
[ToBTOpenue no reme "UeTbIpEXYroIbHUKH"

[Toropenue o teme "Teopema [Tucaropa»

IToBTOpenue no teme "[lnomany 4eTbIpexyroabHUKOBY
HtoroBast KoHTpoJIbHAs paboTa

[ToBTOpeHune. AHanu3 KOHTPOJIbHOI paboThl. PaboTa Hax
omuoKaMu

N R R




TemaTuueckoe nianupoBanue 9 kiaacc. Aiareopa (102 gyaca)

Ne Tema, pasaen KosmuecTBo

n/ 4acoB

n

1 | loBTOpEHME TeM ¢ yueToM pe3ybTaToB BIIP:
[TponiopunoHanbHas 3aBUCUMOCTh 2
Jlunetinas GyHKIUSA 2
Juarpammsl 2
Pa6ota ¢ nuadopmanueit B TabaudHoi Gpopme 1
3aauu Ha IPOLIEHTHI 2
N300pakeHne TOYeK Ha KOOPAMHATHOW MPsSMOW MO MX KoopauHaTam, | 1
BBIPQ)KEHHBIX pallMOHAJIbHBIMHU YUCIAMU

2 | HepaBeHcTBa- 15 4.
UYucnoBble HEPaBEHCTBA. AHAJIN3 BXOJAHOTIO KOHTPOJIS. 2
OcHOBHbBIE CBOMCTBA YMCIIOBBIX HepaBeHCTB ClioKeHHE 1
Y YMHOXXEHHE YHUCIIOBBIX HepaBeHCTB OlleHUBaHUE 2
3HAYEHUS BBIPAXKECHUS.
HepaBeHncTBa ¢ 01HOM EPEMEHHOM. 1
Perienue HepaBeHCTB ¢ 0/1HOM NepeMeHHOH. YncIoBbIe TPOMEXKYTKH. 4
CucreMbl TMHENHBIX HEPABEHCTB C OJIHON MEPEMEHHOM.
Konrtponsnas padora Ne 1 3
AJMUHUCTPAaTUBHBIII MOHUTOPUHT 1

1

3 | Kpagparuunas ¢pyuxuus-30 4.
AHanu3 KOHTPOJIbHOM paboThl. [loBTOpEHUE 1 paciiMpeHrue CBEIEHU O 2
byHKIIUN
CaoiicTBa pyHKIUU 2
Kaxk noctpouTts rpaduk ¢pyukimu y = kf(X), ecru uszBecten rpadux 2
dynxuun y = f(x)
Kak noctpouts rpaduku pyuknuii y = f(X) +buy = 3
f(x + a), ecnu u3Becten rpadpuk Gynkuuu y = f(X)
KBanpatuunas ¢pyHkius, e€ rpaduk 1 cBOMCTBa 5
Konrtponsnas pabora Ne2 1
Perienue kBajipaTHBIX HEPAaBEHCTB. AHAJIN3 KOHTPOJIBbHOM padoThI. . 4
Cucremsl ypaBHEHUH C ABYMs IEPEMEHHBIMH. 5
Pemenne 3agady ¢ MOMOIIBIO CHUCTEM YpaBHEHHIl BTOpOM CTENEHH. | 4
KonrtponbHas pabora Ne3
AHanu3 KOHTPOJIbHOM pabOTHI. 1




JJleMeHTbI NPUKJIAAHOH MaTeMaTUKN-194.
Matemaruueckoe MOJeIUPOBAaHHUE.
[IporieHTHBIE pacueThl.

[TpuOnuxeHHbIE BBIYMCICHUS.

OcHoBHbIE TpaBUia KOMOUHATOPUKH.
YacroTa ¥ BEpOATHOCTb CITy4altHOTO COOBITHSI.
Kiaccuueckoe ornpeneneHue BEposTHOCTH.
HauanbHbie cBeieHHs O CTATUCTHUKE.
KontponbHas padota Ne 4.

AHaM3 KOHTPOJIBHOM pabOTHI.

P PN OWODNWODNWDN

YucoBbIe MOCIEI0BATEIBLHOCTH-17 4.

YucIIoBEIE ITOCIEN0BATEIbHOCTH

Apudmerrdeckast Iporpeccus

CymMa N IepBBIX YWICHOB apu(PMETHIECKON MPOTrpeccun
['eomerpuueckas mporpeccus

CyMMa N nepBBIX YWICHOB FEOMETPUUYECKON TTPOTPECCUH

CyMma OeCKOHEYHOM reOMETPUIECKON POrPeccuu, y KOTopoii | q | <1
KonTponbnas padora Ne 5

N WWwWwWwwN

IToBTOpEeHHUE U cCcTEeMATH3AIMS Y4eOHOT0 MaTepuaJia 3a Kypc

OCHOBHOI1 HIKOJIBI - 8 4.

PanvonaneHbIe BeIpakeHNs AHAIN3 MOHUTOPHUHTA.
OyHKIUU

CreneHs ¢ pallMOHAIBHBIM [TOKA3aTEIEM
KBanpatnslit apudmernueckuii KOpeHb

VYpaBHEHHUsI, HEpAaBEHCTBA

Wrorosas koHTposbHas padora B popme OI'D u I'BD

N R R R R

TemaTnueckoe mannposanme 9 kiaacc. 'eomerpus (68 yacon)

Tema, pazae

KoaunuectBo
4acoB

IToBTOpEHue Tem ¢ yuerom pedyabtaTosB BIIP:

Haxoxpaenue pa3mepoB reoMeTpuueckod QUrypel, M300pakeHHOM Ha

KJIETOYHOM JIUCTE
[IpssMoyronbHBINA TpeyroabHUK. COOTHOWIEHHUS B IPSIMOYTOJIBHOM
TPEYroJIbHUKE

CootBeTcTBHE pa3MEPOB, N300pAKEHHBIX MTPEIMETOB

N




IMomooOue puryp (14 yacos)

Amnanu3 BxogHOTO KOHTpOJs. [IpeoOpazoBanue mogodus. CroiicTBa 1
npeoOpa3oBaHus 0100MS
[Tpu3Hak momo0Oust TPEYroIbHUKOB 1O ABYM YIilam 1
ITpu3Hak moso0us TPEYroabHUKOB IO ABYM CTOPOHAM U YIIIy MEXIY 1
HUMH.
ITpu3Hak momoOus TpeyroabHUKOB IO TPEM CTOpoHaM. Pemenue 3anau. 2
[Tonobue npsMOYronbHBIX TPEYrOJIbHUKOB. Penienne 3anau
Konrponsnas padora Nel 1
AHanu3 KOHTPOJIbHOI pa0OThl. YTJIbl, BIUCAHHBIE B OKPYKHOCTh
ITponopuroHaIbHOCTh OTPE3KOB XOP/ U CEKYLINX OKPYKHOCTh 1
Pemenue 3agau 2
W3mepeHue yrioB, CBI3aHHBIX C OKPYXHOCTBIO 1
KonTponbnas padora No2 2
Pemenue TpeyroibHuKkoB (8 4yacos)
AHanu3 KOHTPOJIbHOM paboThl. Teopema KOCHHYCOB. 2
Teopema cuHycoB. 2
CooTHolIeHNE MEXy YTJIaMU U IPOTUBOJIEKAMMH CTOPOHAMHU 1
TPEYroJbHUKA.
Pemenue TpeyroabHUKOB. 2
KonTtponbHas padoTa Ne3 1
MHuoroyrojbHuku (14 yacoB)
AHanu3 KOHTpoJbHOI paboTsl. JIoMaHast. Belmykiible MHOTOYTOJIBHUKH. 1
[TpaBuIbHBIE MHOTOYTOJIBHUKH.
@opmynbl s pagMycOB BIMCAHHBIX M OIMCAHHBIX OKpPY)KHOCTEH| |
MIPABUIIBHBIX MHOTOYTOJIbHUKOB. 2
[TocTpoeHre HEKOTOPHIX MPABMIIBHBIX MHOTOYTOJIBHUKOB. [logooue
MPABUJIBHBIX BBITYKJIBIX MHOTOYTOJBHUKOB /[JIHHA OKPYKHOCTH. 2
Pannannas mepa yria. Pemenue
3a1a4y 2
KonrtponbHas pabora Ne4 2
5
1
ITnomanu ¢uryp (16 4acos)
Ananu3 KOHTpoJbHOM paboTsl. [TonsTue iomaau. Ilnomans 1
PSIMOYTOJIBHUKA.
[Tmomaaer mapamienorpamma. 2
[Tnomans Tpeyronpuuka. @opmyna ['epona i miomaam TpeyroibHUKA. | 2
[Tnomasne Tpanenuu. 2
Kontponbnas padota Ne5 o teme «Ilnomaau dpurypy. 1
AHaiu3 KOHTPOJIbHOM paboThl. DOpMyJIBbl payCcOB BIIMCAHHOM U 2
ONMCAHHOM OKPY>KHOCTHU TpeyroiabHuUKa. [1nomaam mogo0HbIx 1
¢uryp Ilnomane kpyra. %
Penrenue 3anau i

KonTtponbHas padora Ne6 no reme «Ilinomaau puryp».




JJieMeHTHI cTepeomeTpu (4 4acoB)
AHanIu3 KOHTPOJIbHOM paboThl. AKCHOMBI CTEPEOMETPHUH.
[TapannenbHOCTb MPSMBIX U IJIOCKOCTEH B IPOCTPAHCTBE.

[IeprieHIUKYIAPHOCTD NPSAMBIX U IUNIOCKOCTEN B IIPOCTPAHCTBE.

MHoOrorpaHHuKkH.
Tena BpaleHus.

el e

HUTorosoe noBropeHue Kypca njanuMerpuu (4 4acos)
TpeyroybHUKA.

[TapamiensHOCTh U NEPIEHIUKYISIPHOCTH HA MIOCKOCTH.
YetpipéxyroabHUKU. OKpYKHOCTh U KPYT. MHOTOYTOJBHUKH.
NtoroBeiit KOHTPOJIB 110 Kypcy «llimanumerpusi»

N
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