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1. Ilnanmpyemble pe3yabrarhl ocBoeHusi Kypca OOII OOO no maremarTnke

JIMYHOCTHBIE pe3yJdbTaThbl

MeTal’lpe}IMeTHble pe3yJbTaThbl

5-6 Ky1acchl
CriocoOGHOCTB oOyJaronmxcs K
CaMOpPa3BUTHIO W CaMOOOpa30BaHUIO Ha
OCHOBE

MOTHBallMU K  OOy4YEHHUIO;

CIOCOOHOCTh  OCO3HAHHOMY  BBIOOPY C

YUueTOM IIO3HaBaTCJIIbHBIX

HUHTEPECOB.

YCTOMUYMBBIX
dopmupoBaHue OTBETCTBEHHOIO
OTHOIICHHS K YUCHHUIO.
YBaxurenbHoe W J00pOKeTaTeIbHOE
OTHOIICHHE K JPYroMy 4YeJOBEKYy, ero
MHEHHIO. [OTOBHOCTL H  CIIOCOOHOCTH

BE€CTHU AUAJIOT C APYTUMHU JTHOABMU.

7-9 kiaacce
['oTOBHOCTH M CITOCOOHOCTH OOYYAIOITUXCS
K CaMOPa3BUTHIO W CaMOOOpa30BaHUIO Ha

OCHOBE MOTHBAlMM K OOyYCHHIO W
MO3HAHHIO, TOTOBHOCTH M CIOCOOHOCTH
OCO3HAHHOMY BBIOOPY W  TOCTPOCHUIO

JTaTbHEUIIeH HHANBUIYATbHON TPACKTOPUU
oOpazoBaHusi Ha 0Oa3e OPHEHTHPOBKH B
mupe mnpodeccuii U TPodHECCHOHATBHBIX
MPEANOYTeHUH, C Y4YETOM YCTOWYMBBIX
MTO3HABATEIHHBIX HHTEPECOB.
CdopmMupoBaHHOCTH OTBETCTBEHHOTO
OTHOIICHHUS K YYCHHIO.

Oco3HaHHOE, YBOKUTEIBHOE u
N0OpoXkKeNnaTeIbHOe OTHOIICHUE K JPYroMy
YeNoBeKy, €ro MHEHHIO, MHUPOBO33PEHHUIO.
['0TOBHOCTE U CITOCOOHOCTH BECTH JUAJIOT C
JOPYTUMHU JIOAbMHU.

5-6 kJiacce

[Ipu m3ydeHnn MaTeMaTWKH OOY4alOIIMecs IMOJIy4aroT IepBbIC
HABBIKK PA0OTHI ¢ HH(OPMALIACH.

VYyarca  pabotaTh C  TEKCTaMM, IpeoOpa3oBbIBaTh U
UHTEPIPETHPOBATH COJCPIKALIYIOCS B HUX HH(POPMAIIHIO.
[TproOpeTyT ONBIT MPOEKTHOW ACATEIBHOCTH Kak 0000 (GpopMBI
yueOHOM paboTHI.

7-9 kaacc

[lpu m3yyeHHn MarteMaTHKH OOYyYaroIIuecs YCOBEPIIECHCTBYIOT
npUOOpeTEeHHbIE Ha TIEPBOM YPOBHE HAaBBIKM pabOThI C
uHpopmanmen u nomnoiHAT uXx. OHM cmoryr paboTaTh C
TEKCTaMH, peoOpa3oBHIBATH " UHTEPIIPETHPOBATH
COJIEPKAIIYIOCS B HUX HHPOPMAIIUIO, B TOM YHCIIE:

* CHCTEMaTU3UPOBaTh, COMOCTABIATh, aHAIU3UPOBATh, 000011aTh
Y MHTEPIPETHPOBATH HHPOPMAIIUIO, COACPIKAIIYIOCS B TOTOBBIX
MH(OPMALIMOHHBIX 00BEKTAX;

* BBIICJISITH TJIABHYIO M M30BITOUHYIO MH()OPMAIIHIO, BHITIOTHSTH
CMBICIIOBOE CBEPTHIBAHHE BBIJCICHHBIX (DaKTOB, MBbICIEH;
IPEJCTaBISITh HHPOPMAIMIO B HATJISIHO-CUMBOJIMYECKOU opme
(B Bume Tabmumil, TpaduUecKUX CXEeM M JuarpaMm, OTOPHBIX
KOHCIIEKTOB);

* 3aTOJIHATH U JIOTIONHSTH TaOJIUIIbI, CXEMBI, TUAarPaMMBI.

B xone uzydenus matemMatuk oOydaronipecsi IpuoOpeTyT OMbIT
MIPOCKTHOM JIEATEILHOCTH KaK 0c000i opMbl yueOHOM pabOTHI,
crocoOcTByroLIEH BOCIIUTAHUIO CaMOCTOSITEIbHOCTH,
MHUIIUATUBHOCTH, OTBETCTBEHHOCTH, MOBBIIICHUIO MOTHUBALIUU U
¢ dexTuBHOCTH yueOHOUM NEATENbHOCTH; B XOJE peaTu3aruu
UCXOJHOTO 3aMbICIa Ha MPAKTUYECKOM YpPOBHE OBIIAJCIOT
YMEHHEM BBIOMpaTh aJeKBaTHbIE CTOSIIEH 3aladye CpeacTBa,
OpPUHUMATh  pEUICHUs, B CUTYaIUSIX
HeonpeneneHHocTd. OHM  TONydyaT BO3MOXKHOCTH  Pa3BUTh

CIIOCOOHOCTH K pa3pa60TKe HCCKOJIbBKUX BApHWAaHTOB pemeHI/Iﬁ, K

TOM YHCIC H B

IOMCKY HECTAaHIAPTHBIX PEIICHUH, MOUCKY U OCYILECTBICHUIO
Han0oJiee MPUEMIIEMOTO PEIlIEeHHS.
B cootBerctBum PI'OC OOQO BBIAENAIOTCA TpU TPYMIIBI
YHHUBEPCAIbHBIX y4eOHBIX NEUCTBUI: pETYJIATUBHBIE,
NI03HABATEJIbHbIE, KOMMYHHUKATHBHBIE.
PeryastuBubie YY /1
5-6 ki1ace
e VYMeHHME CaMOCTOATENIBHO OMNpENeNiaTh LeNu O0ydeHus,
CTaBUTh M (OPMYIUPOBATH HOBBIE 3a7aydl B yuebe H

MMO3HaBaTeNIbHOMI ACATCIIBHOCTHU, pPAa3BUBATb MOTHUBBI U
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UHTEpPEChl ~ CBOEH  IIO3HABATCIIBHOM  JIEATEIbHOCTH.
OO0yuaromuificst CMOXKET:
BbIJIBUTaTh BEPCUU PELLIEHUS IIPOOIIEMBI,
CTaBUTh LI€Jb JESATEIBHOCTM Ha OCHOBE OIPEIEIECHHON
poOIeMBL;

e YMeHUE caMOCTOSITENBHO IJIAHUPOBATh IIyTH 1OCTHKEHUS
1eJIel, B TOM YHCJIE albTePHATUBHbBIE, OCO3HAHHO
BbIOMpaTh HanboJiee 3PPEKTUBHBIE CIIOCOOBI PEILIEHUS
yueOHBIX U MM03HaBATEIbHBIX 3a1a4. OOyuarouuiics
CMOJKET:

ompeneniaTh HeoOXOAWMBIE JIeHCTBHE(S) B COOTBETCTBHH C
yueOHOM M MO3HABATEJIbHOM 3ajauell U COCTaBIATh AITOPUTM UX
BBITIOJTHEHMUS;

000CHOBBIBATh U OCYILECTBIATH BbIOOP Hanbosee 3(hHeKTUBHBIX
CIOCO0OB pellleHusl y4eOHBIX U MT03HABATEJIbHBIX 33/1a4;
BbIOMpATh W3 NPEUIOKEHHBIX BapHAHTOB M CaMOCTOSITENILHO
UCKaThb CpEACTBA/pecypchl sl pEeUIeHMs 3aJaun/JOCTHKEHUS
LeNH;

COCTaBIIATh IUIaH pEUIeHUs MpoOIeMbl (BBIIOJHEHUS MPOEKTa,
MPOBEICHUS UCCIICTOBAHNS);

OTIPENeNIATh MOTEHLUHAJIbHbIE 3aTPYAHEHHUsS] TpPU  PElIeHUU
yueOHOM U MO3HaBaTeNIbHOM 3a/1a4ll U HaXOJUTh CPEICTBA VI UX
yCTpaHEeHHUS;

e VYMEHHE COOTHOCUTH CBOU JCUCTBUS C IUIAHUPYEMBIMHU
pe3yabTaTtamy, OCYIIECTBIIATD KOHTPOJIb CBOEH
NEeSITeNbHOCTH B IIpolLlecce JOCTHKEHHUS Ppe3yibTara,
OIpesensaTh cnocoObl JEMCTBUI B paMKax MpPeI0KEHHBIX
yCIOBHMH U TpeOOBaHUN, KOPPEKTUPOBATH CBOM JIECHCTBUSI B
COOTBETCTBUU c U3MEHSIoIIEeNCs CUTYyaLlUeH.
OO0yuaromuicst CMOXKET:

OIpeNIeNATh COBMECTHO C II€1aroroM U CBEPCTHUKAMU KPUTEPUU
IUITAHUPYEMBIX PE3yJIbTaTOB U KPUTEPUU OLIEHKU CBOEH yuyeOHOM
NeSTeNbHOCTH;

OoTOMpaTh MHCTPYMEHTHI JJISI OLICHUBAHUS CBOEH NESITEIbHOCTH,
OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIBHOCTH B paMKax
IPEJIOKEHHBIX YCIOBUN U TpeOOBaHUH;

OLICHUBATh CBOIO JICATEIILHOCTD,

e VYMeHME OLIEHUBaTh MPABUIBHOCTH BBINOJHEHUS y4eOHOMH
3aJaud, COOCTBEHHbIE BO3MOXHOCTH €€  pELICHHUS.
OO0yyJaromuiics CMOXET:

OmnpenieNsaTh  KPUTEPUM  NPAaBUIBHOCTH  (KOPPEKTHOCTH)
BBINOJIHEHHsI yUeOHO 3a/1auu;

aHAJIN3UPOBATH u 000CHOBBIBATH IIPUMEHEHHE
COOTBETCTBYIOLIETO HHCTPYMEHTAPHS JIJIsl BBIIOJHEHHS y4eOHOU
3a/1a4y;

OILICHUBATh MPOJYKT CBOEH IEATENbHOCTH MO 3aJaHHBIM H/WUIIH
CaMOCTOSITENIBHO OIPENEICHHBIM KPUTEPUSIM B COOTBETCTBUU C
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[ENBIO IeATEIHHOCTH;
e Brnanenune OCHOBaMH  CaMOKOHTPOJS,  CaMOOIICHKH,
OPUHITHS PEIICHUH H  OCYIIECTBICHUS OCO3HAHHOTO
BbIOOpa B yueOHON u mo3HaBaTenbHOU. OOydaromuiics
CMOXET:
HaOdIOaTh W AHAJIM3UPOBATH COOCTBEHHYIO YUEOHYIO U
MO3HABATEIIBHYIO  JICATEIBHOCTh W JICATEIBHOCTh  JIPYTUX
oOyyJaromuxcs B MpoIecce B3auMOIIPOBEPKH;
COOTHOCHTh  peallbHble W  IUIAHUPYEMBbIC  PE3YJIbTaThI
WH/IMBUIYaJIbHOM 00pa3oBaTelIbHON MAEATENBHOCTH W JeNaTh
BBIBO/IBI;
NPUHUMATh PENICHHEe B YYeOHOW CHUTyallili M HECTH 3a HETO
OTBETCTBCHHOCT®;
7-9 kJacc

e YMeHHUEe CaMOCTOSITENIbHO ONPENENATh LIeTH 00y4eHMUs,
CTaBUTH ¥ JOPMYITHPOBATH HOBBIC 337aUH B yucOe n
MO03HABATEIFHOM JICATEIHHOCTH, Pa3BHBATh MOTHBBI U
MHTEPECHI CBOEH MO3HABATEILHOU JIEATEIIbHOCTH.
OO0yuaromuiicst CMOXKET:

BBIJIBUTATh BEPCHUU  peIIeHUs MpoOieMbl, (HOopMyITHpOBaTH
TUTIOTE3bI, MPEABOCXHINATH KOHEUHBIN pe3yiIbTarT;

CTaBUTh IeJb JIEATSIFHOCTH HAa OCHOBE OTPEACICHHOM
poOJIEMBI U CYLIECTBYIOIIUX BO3MOKHOCTEH;

dbopMmynupoBaTth ydeOHBbIE 3aJayd KakK Iard JOCTH)KCHUS
MOCTABJIEHHOM LIEH IS TENBHOCTH;

e VYMeHHe caMOCTOSTENbHO IJIAHUPOBATh MYTH TOCTHKEHUS
1eJIel, B TOM YHUCJIe albTepHAaTUBHbBIE, 0CO3HAHHO
BBIOMpaTh Hanbosee 3PPEeKTUBHBIC CIIOCOOBI PEIICHUS
yueOHBIX U MMO3HaBATEIbHBIX 3a1a4. OOyuarouuiics
CMOJXKET:

OTpEeNeNATh HEOOXOAWMbIE JeMCTBHE(S) B COOTBETCTBUU C
yueOHOM U M03HABATENIbHOM 3ajauell U COCTaBIATh AITOPUTM UX
BBITIOJTHEHHUS;

000CHOBBIBATh U OCYILECTBIATH BBIOOp Hanbolee 3 (HEeKTUBHBIX
CIoCcO0OB pellieHus y4eOHbIX U MTO3HABATENIBHBIX 33/1a4;
OTIPeNeNATh/HaX0UTh, B TOM 4YHUCJIE U3 MPEIOKEHHBIX
BapHAHTOB,  YCJIOBHsS  JJs  BBINOJHEHUs  y4yeOHOU U
MO3HABATEIBHOM 3a]auu;

BBIOUpATh W3 TPEUIOKEHHBIX BapHAHTOB M CaMOCTOSITENLHO
UCKaTh CpEACTBA/pecypCchl MAisl peIIeHHs 3aJaun/JOCTHKEHUS
(128

COCTaBIIATh ITUIaH pPEUIeHHUS MPOOIeMbl (BBIIOTHEHUS MPOEKTa,
MPOBEJICHUS HCCIEAOBaHNUSA);

OTIpENIeNIATh TMOTEHIHMANbHBIC 3aTPyJHEHHs] TPU PEIICHUU
yueOHOM 1 O3HABATENILHOM 3a/1a4l M HAXOUTH CPEACTBA JUIS UX
yCTpaHEHHSI;

IUTAHUPOBATh U KOPPEKTUPOBATH CBOIO HHIUBUIYATbHYIO
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00pa3oBaTeNIbHYIO TPACKTOPHIO.

e VYMeHue COOTHOCHUTH CBOM JACUCTBUSA C IUIAHUPYEMBIMU
pe3yibTaTamy, OCYLIECTBIIATH KOHTPOJIb cBOeH
JEATEIbHOCTH B IIPOLECCE JOCTHXKEHUS pe3yJbTara,
OTIpe/IeNATh cocoObl EHCTBUI B paMKaxX MPeI0KEHHBIX
yCJIOBHIA B TpeOOBaHUN, KOPPEKTHPOBATH CBOM JICHCTBHS B
COOTBETCTBUHU c U3MEHSIOLIENCS CUTYaLlUEH.
OO0yuaromuiicst CMOXKET:

OIIPENENATh COBMECTHO C I1€1aroroM M CBEPCTHUKAMU KPUTEPHUH
IUIAHUPYEMBIX PE3YyJIbTaTOB U KPUTEPUM OLIEHKU CBOEH yd4eOHOM
JeATENbHOCTH;

CUCTEMATU3UpPOBaTh (B TOM 4HCIE BBIOMPATh MPUOPUTETHHIE)
KpUTEPUU IUIAHUPYEMBIX DPE3YJIbTATOB W OLEHKH CBOEH
JeSATENbHOCTH;

OoTOMpaTh MHCTPYMEHTHI Ul OLICHWBAHUS CBOEU AEATEIbHOCTH,
OCYHIECTBJIATh CAMOKOHTPOJIb CBOEHM JEATEIbHOCTH B paMKax
IPEJUIOKEHHBIX YCIIOBUN U TPeOOBAHUI;

OIICHUBAaTh CBOIO JIEATENbHOCTh, APTYMEHTUPYS IPUYUHBI
JOCTHKEHHS WM OTCYTCTBHS IUIAHUPYEMOTO PE3YJIbTATA;
HaXOJUTh JOCTATOYHBIE CPEICTBA JUISI BBINOJHEHMS] Y4EOHBIX
JNEUCTBUII B M3MEHSIOIIEHCS CUTyallMul W/WIM TpU OTCYTCTBUH
IIJIAHUPYEMOTO pe3yNIbTaTa;

paboTasg Mo cBOEMY IUIaHY, BHOCUTb KOPPEKTUBBI B TEKYLIYIO
JESATEIBHOCTh Ha OCHOBE aHAJINW3a W3MEHEHUN CUTYyalluu Ul
HOJIy4ECHUS 3aITAaHUPOBAHHBIX XapaKTEPUCTHK
MPOJIYKTa/pe3ynbTara;

CBEpATh CBOM JAEHCTBUS C LEIBI0 M, NPU HEOOXOIMMOCTH,
UCIIPABIISTh OLIMOKH CaMOCTOSATEIBHO

e VYMeHME OLIEHUBATh MPABUIBHOCTH BBINOJIHEHUS y4eOHOMN
3a7aud, COOCTBEHHbIE BO3MOXKHOCTH €€  peIleHUs.
OO0yyaromuicst CMOXKET:

omnpesieNnsaTh  KPUTEPUM  HPAaBUIBHOCTH  (KOPPEKTHOCTH)
BBINOJIHEHHsI yU€OHOH 3a/1auH;

aHAJIN3UPOBATH u 000CHOBBIBATH IIPUMEHEHHE
COOTBETCTBYIOLETO HHCTPYMEHTAPHUS JIIsl BBINOIHEHHs y4eOHOU
3a/1a4y;

CBOOOJIHO MOJIb30BAaThCs BBIPAOOTAHHBIMU KPUTEPUSIMHU OLICHKH
U CAMOOLICHKM, HCXOJs H3 LEId U HUMEIOUMXCS CpEICTB,
pasinyas pe3ylibTaT U CocoObl JecTBUH;

OILICHUBATh MPOJYKT CBOEH NEATETBHOCTH MO 33daHHBIM W/WIH
CaMOCTOSITENIBHO OIPENEICHHBIM KPUTEPHUSAM B COOTBETCTBUHU C
LETIBbIO JEATEIbHOCTH;

000CHOBBIBATh JIOCTUKMMOCTb II€JIM BBIOPAHHBIM CIIOCOOOM Ha
OCHOBE OLIEHKM CBOMX BHYTPEHHHMX PECYPCOB U JOCTYIIHBIX
BHEIIIHUX PECYPCOB;

¢uKcupoBaTh M  aHAIM3UPOBATh JAWHAMHKY COOCTBEHHBIX
00pa3oBaTeNIbHBIX PE3YIbTATOB.




e Brnanenne OCHOBaMH  CaMOKOHTPOJS,  CaMOOILICHKH,
OPUHATUS PEUICHUH M OCYLIECTBICHHS OCO3HAHHOTO
BbIOOpa B yueOHOW M mo3HaBaTenbHOU. OOydaromuiics
CMOXET:

HaOMIOaTh W AHAIM3UPOBAaTh COOCTBEHHYIO y4eOHYIO W

[IO3HABATENBHYIO  JEATENBHOCTh W JESATEIBHOCTh  APYrHX

oOyyJaromuxcs B MpoIecce B3aUMOIIPOBEPKH;

COOTHOCHTHb  pEalbHbIE ¥  IUIAHUPYEMBIE  Pe3yJIbTaThl

WH/IMBUIYaJIbHOW 00pa3oBaTelIbHON MAEATENBHOCTH W JeNaTh

BBIBO/IBI;

NpUHUMATh pelIeHHe B Yy4eOHOW CHTyalli M HECTH 3a HETO

OTBETCTBEHHOCTb;

CaMOCTOSATENIEHO OMPENeNATh NPUYHHBI CBOETr0 ycrexa WIiH

Heycrexa U HaXOJIUTh CIIOCOOBI BBIXO/a U3 CHUTYalluu HeycIexa.
ITo3naBarenbubie Y'Y /I

5-6 kiace

e VYMeHHE ONpEAeNsATh TNOHATHS, CO37aBaTh 0000IICHNS,
yCTaHaBJINBATh aHaJIOTUH, KJIaccu(UIpOBaTh,
CaMOCTOSITEIGHO BBHIOMPATh OCHOBAHWSI M KPUTEPHH JUIS
KJIaccu(UKAINH, YCTAaHABIMBATH PHYUHHO-CIICICTBEHHBIE
CBSI3H, CTPOUTH JIOTHYECKOe paccyxaeHue,
yMO3aKlloueHne  (MHAYKTUBHOE,  JACAYKTUBHOE,  TI0
aHAJIOTHHN) U JIeTIaTh BBIBOBI. OO0yUJarONUics CMOXKET:

CTPOUTh PACCY)KJICHHME Ha OCHOBE CpPaBHEHUS IPEIMETOB U
SBJICHUH, BBIJEIIAS IIPU 3TOM OOIIME PU3HAKY;

u3jaraTh IOJy4EHHYIO MH(OpMAIMIO, HHTEPIPETUPYs €€ B
KOHTEKCTE pelIaeMoi 3aauu;

CaMOCTOSTEJIBHO YKa3bIBaTh Ha MH(GOPMAILNIO, HYKIAIOLIYIOCS B
IPOBEPKE,

e VYMeHue co3JaBaTh, IPUMEHATh U IPEOOPA30BHIBATh 3HAKU
U CHUMBOJIbI, MOJEIN U CXEMBI JUISl pelleHUs] y4eOHBIX U
IIO3HABATENbHBIX 33/1a4. OOyyaronuiics CMOXKET:

0003HauaTh CUMBOJIOM U 3HAKOM IPEAMET W/ UIIH SBICHUE;
CTPOUTh MOJEJIb/CXEeMY Ha OCHOBE YCJIOBHMH 3aJaud W/WIH
crioco0a ee pelIeHus;

7-9 kjaacc

e VYMeHue oOmpeAenATh IMOHATHUSA, CO3[aBaTh 0000IIEHNS,
yCTaHaBJIMBATh aHaJIOTUH, KJIaccu(uIpoBarsb,
CaMOCTOSITEJIbHO BBIOMpAaTh OCHOBAHMSI U KPUTEPUH JUIS
KJIaccu(UKaIMM, YCTaHABIMBATh IPUUYUHHO-CIIECICTBEHHbIE
CBSI3H, CTPOUTH JOTHUYECKOe paccyxaeHue,
yMO3aKiloueHue  (MHAYKTUBHOE,  JAENYKTUBHOE, IO
aHaJIOTUM) U JIeJIaTh BbIBOIbI. OOyUarOmUNACs CMOXKET:

CTPOHTBH pacCyKICHUE OT OOLIMX 3aKOHOMEPHOCTEH K YaCTHBIM
SIBJICHUSIM U OT YaCTHBIX ABJICHUHN K OOLIUM 3aKOHOMEPHOCTSIM;
CTPOHUTH PACCY)KJICHHME Ha OCHOBE CpPAaBHEHHs MPEIMETOB H
SIBIICHUH, BBIJIEIISAS IPU 3TOM OOIIME TPU3HAKH;




U3Narath TMOJYYCHHYI0O HHQPOPMAIUIO, HHTEPIPETHPYS €€ B
KOHTEKCTE pelIacMOu 3a/1auu;
CaMOCTOSTENIHO YKa3bIBaTh HA MH(POPMAIINIO, HY)KJAIOIIYIOCS B
OpoBEpKe, TMpelaraTb W MNPUMEHATh CHoco0  MPOBEPKH
JOCTOBEPHOCTH MH(MOPMAIIHH;
e VYMeHue co3JlaBaTh, IPUMEHSITH U IPEOOPA30BbIBATh 3HAKU
U CHMBOJIBI, MOACTH M CXEMBbI JUIsl PelICHUs] y4eOHBIX U
MIO3HABATENBHBIX 3a/1a4. OOYyJaIONIMIAC CMOXKET:
0003HaYaTh CHMBOJIOM U 3HAKOM IPEAMET W/WJIH SBIICHUE;
OTIPENIENATh JIOTHYECKHE CBSI3M MEXKAY MpEeAMETaMH H/HIH
SIBIICHUSIMH, 0003HAYATh JTAHHBIE JIOTHYECKHE CBSI3U C TIOMOIIBIO
3HAaKOB B CXEME;
CTPOHUTHh MOJEIIb/CXEMY Ha OCHOBE YCJIOBUW 3a7aud W/WUIU
crioco0a ee pelieHus;
Kommynukatusubie YY /|
5-6 kiace
e VYMeHHE OpraHM30BBIBaTh y4eOHOE COTPYIHHYECTBO U
COBMECTHYIO JIESITEIIbHOCTh C YUUTEJIEM M CBEPCTHUKAMH,
paboTaTh MHAMBHIYaJIbHO W B TPYIIE: HAXOAUThH oOriee
pemieHe W paspemiatb  KOH()IMKTBI Ha  OCHOBE
COTJIACOBAHWSI  TIO3MIIMH W ydeTa  HHTEPECOB;
GbopMynupoBaTh, apryMEHTHpPOBATh W OTCTaWBaTh CBOE
MHeHHe. OOyJaromuics CMOXKET:
OTIPEIEINIATh BO3MOXKHBIE POJIM B COBMECTHOM JI€ATENbHOCTH;
UTpaTh OIPENEICHHYIO POJIb B COBMECTHOM JIeATEIbHOCTH;
CTpPOUTh TIO3UTHUBHBIE OTHOIIECHUS B Ipolecce y4eOHOH U
MO3HABATEJIbHOM IEATEIbHOCTH;
JIOTOBApUBaThCS O MpaBWJIAX U BOIpocax JUisi OOCYKICHHS B
COOTBETCTBUU C IOCTABJICHHOM Mepe rpynioi 3agauei;
7-9 kaacc
e VYMeHHE OpraHu30BbIBATH Y4eOHOE COTPYIHUYECTBO U
COBMECTHYIO JIESITEIbHOCTh C YYUTEIEM U CBEPCTHUKAMU;
paboTaTh MHAMBHUAYAJIbHO W B TPYIIE: HAXOIUTh oOIIee
pelieHne W paspemarb  KOH(MJIMKTBI Ha  OCHOBE
COTJIacOBaHMsA  MO3UIMH W y4deTa  HHTEPECOB;
dbopMynupoBaTh, apryMeHTUPOBATb U OTCTaUBaTh CBOE
MHeHue. OOyJaronuiicss CMOKeT:
OTIPEIENIATh BO3MOXKHBIE POJIM B COBMECTHOM EATEIBHOCTH;
UTpaTh ONpPENICNIEHHYIO POJb B COBMECTHON JEATEIbHOCTH;
NPUHUMATh MO3UIHIO coOeCceTHIKA, TOHUMAs TO3ULIUIO JIPYTroro,
pa3nyaTh B €ro peuu: MHEHHE (TOUKY 3peHHMs), J0Ka3aTeIbCTBO
(aprymenTsl), (haKThl; TUTIOTE3bI, AKCHOMBI, TEOPHUH;
ONpeseNsaTh CBOM JACHCTBUS M JEHCTBUS MapTHEpA, KOTOpbIE
CHOCOOCTBOBAIM MM TPEMATCTBOBAIM  NPOJYKTUBHOM
KOMMYHUKAIINH;
CTPOUTh TIO3UTUBHBIE OTHOILICHHWS B Tpolecce Y4eOHOH H
MIO3HABATENBHOM NEeSITeIbHOCTH;




JIOTOBApHBATbCA O IMpaBMJAX M BOIpOcax ISl OOCYXKIEHHS B
COOTBETCTBUU C IIOCTABJICHHOMU IIepe] IPYIIION 3a1a4yei;

OpraHu30BBIBaTH  y4eOHOE  B3aMMOJCHCTBHE B  TpYIIe
(onpenenaTs oOmue 1EMH, PacIpeensTh PO, J0TOBAPUBATHCS

JIpYT C IPYrOM U T. 11.);

IlIpeomemmnuvie pezyromamaol

BbInyckHUK Hay4yuTcs B 5-6 kiaccax (/I MCNOJIL30BAHUSA B NMOBCEIHEBHOM KU3HHU
U o0ecreyeHHus1 BO3MOKHOCTH YCIEIHOT0 MPO/I0JI:KeHUs1 00pa3oBaHus HA 0230BOM YPOBHe)

e OrnepupoBaTh Ha 06a30BOM ypoBHEl MOHSATHUSMHU: MHOXKECTBO, JIEMEHT MHOXKECTBA,
MMOJIMHOKECTBO, IPUHAJICKHOCThD; 3a/1aBaTh MHOYKECTBA MEPEUNCICHUEM UX JJIEMEHTOB;

® HaxOJUTh MepecedeHue, 00beAMHEHUE, TIOIMHOKECTBO B IPOCTEUIITNX CUTYAITUSX.
B noBceaHeBHOI :KU3HM U TPU U3YyYEHUU APYTUX NPeIMeETOB:

® pacro3HaBaTh JOTHYECKU HEKOPPEKTHHIE BHICKA3bIBAHUA.
Yucaa

e OrnepupoBaTh Ha 0a30BOM YPOBHE MOHSTHUSAMU: HATypaJIbHOE YHUCIO, IEJI0€ YHUCIIO,
0OBIKHOBEHHAS APOOb, NeCATUYHAS IPOOb, CMEIIAaHHOE YHCII0, PAIMOHAIIBHOE YUCIIO;

® JCIIOJIb30BATh CBOMCTBA YKCEN U MPABWIA ACUCTBUI C PALIMOHAJIBHBIMYU YHCIAMU MIPU
BBITIOJTHEHUH BBIYUCIICHUH;

® ICMOJIb30BAaTh MPU3HAKH JCIIUMOCTH Ha 2, 5, 3, 9, 10 npu BHINIOJIHEHUU BBIYUCICHUN 1
PELIEHNHU HECTIOKHBIX 3a/1a4;

® BBINOJIHATH OKPYTJICHHE PAIIMOHATIBLHBIX YHCET B COOTBETCTBUU C MPABUIIAMU;

® CpaBHUBATh PAllMOHAJIbHBIC YHCIIA.
B noBceHeBHOM KU3HN U NPU U3YyYE€HUM APYTUX MPeAMETOB:

® OIICHUBATH PE3YJAbTAThl BEIYUCICHUN MTPU PEUICHUN MPAKTUYECKUX 3a]1a4;

® BBINOJIHATH CPABHEHUE YMCEIT B PEAJIbHBIX CUTYaIUAX;

® COCTaBJISITh YMCJIOBBIE BBIPAXKEHUS IMPU PEIICHUU MPAKTUUECKUX 3a7ad W 3a1ad u3
JOPYTUX Y4eOHBIX MMPEIMETOB.
CTaTHCTHKA U TeopHsi BEPOATHOCTEN

e [IpeacraBisaTh JaHHBIC B BUAC TAOJHII, TUATPAMM,
e YyuTaTh UH(OPMAIMIO, IPEICTABIICHHYIO B BUJIC TAOIHIIBI, TUArPAMMBI.
TekcTOBBIC 321290

® pPCIIaTb CIOXKCTHBIC 3aa4r Pa3HbIX TUIIOB HAa BCC apI/I(I)MeTI/I‘IeCKI/Ie ,HeﬁCTBHH;

¢ CTpOUTb MOJZCIJIb YCIIOBHUA 3aJdavu (B BUAC Ta6J'II/II_ILI, CXCMBI, pI/ICYHKa), B KOTOpOﬁ
JAaHbl 3HAUCHUA AIBYX U3 TPCX B3AMMOCBA3aHHBIX BEJIMYUH, C LCJIbIO IIOUCKA PCIICHUS 3a1a49H;

® OCYHICCTBJIATH croco0 ITOMCKa pelmicHud 3a1a4u, B KOTOPOM PACCYKACHUEC CTPOUTCA
OT YCJIOBHUA K Tpe60BaHI/II-O HJIn OT Tpe6OBaHI/I$I K YCJIOBHIO;

® COCTAaBJIATH IJIaH pCHICHUA 3a1a4U,

® BLIJACIIATDH 3TAIlbl pCHICHUA 3a1a4U,

® UHTCPHPECTUPOBATH BHIYHUCIUTCIBHBIC PE3YJIBTATHI B 3a/1a4€, UCCICIO0BATH MOJIYYCHHOC
peUICHUC 3a1a4H;

13)16(35 " JaJIeC — paCllo3HaBaATb KOHKPCTHBIC TPHUMEPLI O6IJ_[I/IX IIOHSTUH 11O XapaKTCPHBIM ITPHU3HAKAM,
BBIIIOJIHATH ﬂCﬁCTBHH B COOTBCTCTBUH C OIPCACICHUCM U HpOCTeﬁMHMH CBOMCTBaMH HOHHTHﬁ,
KOHKPCTU3UPOBATH ITPUMCpPaAMU O6I]_[I/I€ IIOHATHA.




® 3HATh PA3NUYHE CKOPOCTEH 00BEKTa B CTOSUYEH BOJAE, MPOTUB TCUCHUS M MO TCYCHUIO
peku;

® peliarh 33Ja4d Ha HAXO0KJIEHUE YaCTH YKCIIa U YKMCIIa M0 ero YacTu;

® peliath 3a7a4M pa3HbIX TUIOB (Ha paboTy, HA MOKYIKH, HA JABUKEHUE), CBSI3BIBAIOIINX
TPHU BETUYUHBI, BBIACIATH 3TU BEJIMYMHBI U OTHOILICHUS MEXTYy HUMU;

® HaxOJUTh MPOIEHT OT YHUCJA, YUCIO MO MPOLEHTY OT HEro, HaXOJIUTh IPOLIEHTHOE
OTHOIIIEHHUE JBYX YHCEJ, HAXOIUTh MPOICHTHOEC CHUXEHUE WJIM MPOICHTHOE TIOBBIIICHUE
BEJINYUHBI;

® pelIaTh HECIIOKHBIC JIOTUYECKUE 3a7a4id METOJIOM PACCYKICHUM.
B noBceaHeBHOI :KU3HM U TP U3YyYEHUU JAPYTUX PeIAMETOB:

® BBIJIBUraTh TUIOTE3bl O BO3MOXKHBIX MPENEIbHBIX 3HAYEHUSX HCKOMBIX BEJIUYUH B
3ajaue (AenaTh NPUKUIIKY)
Harasinnas reomerpus
I'eomeTpuyeckue GUrypbl

e OmnepupoBarh Ha 6a30BOM ypOBHE MOHATUSIMU: (QUTYpa, TOUKA, OTPE3OK, MpsimMasi, JIyd,
JIOMaHasl, yrojl, MHOrOyroJIbHUK, TPEYTOJIbHUK U YEThIPEXYTOJIbHUK, MPSIMOYTOJIbHUK M KBaJpar,
OKPY)KHOCTb M KpYT, NPSAMOYTOJbHBIN Napasuienenunen, KyO, miap, u3o0pakaTh HU3ydaeMmble
Gurypsl OT pykd U ¢ TIOMOIIbIO JIMHEHKU U [IUPKYIISL.

B noBcegHeBHOM KU3HM U NPH U3YyYEHUH APYTUX PeIMETOB:

e peniaTh NPaKTUYECKUE 3a7auu C IPUMEHEHUEM MPOCTEUIINX CBOMCTB pUryp.
H3mepenusi 1 BbIYUCICHUS

® BBHIMOJHATH HW3MEPEHHE JUIMH, PpACCTOSHUN, BEJIMYMH YIJOB, C IOMOIIBIO
MHCTPYMEHTOB Il U3MEPEHUH JUIUH U YIJIOB;

® BBIYHCIATH [JIOIIAIN IPSIMOYTOJIbHUKOB.
B noBceqHeBHON KM3HM M IIPU U3YyYE€HHUH JPYIUX NPeAMETOB:

® BBIYHCIATH PACCTOSHUS HAa MECTHOCTHM B CTaHAAPTHBIX CUTYalUsX, IUIOIIAIH
IPSIMOYT OJIbHUKOB;

® BBINOJHATh IPOCTEHIINE MOCTPOCHUS U U3MEPEHHs] Ha MECTHOCTH, HEOOXOIUMBbIE B
peanbHOM KU3HH.
Hcropusi MaTeMaTHKH

® OIMCHIBAaTh OTJEIbHBIC BBIJAIOIIMECS PE3YJIbTaThl, IOJIYYEHHBIE B XOJE€ DPA3BUTUA
MaTeMAaTUKU KaK HayKH;

® 3HATh IPUMEPbl MATEMAaTHUYECKUX OTKPBITHHM U UX aBTOPOB, B CBSI3U C OTEUECTBEHHOM
U BCEeMHPHOH HUCTOpPHUEH.
BbINyCKHUK NOJYYHT BO3MOXKHOCTH HAyuMThcsl B 5-6 kJjaccax (s oOecmeuyeHHst
BO3MOKHOCTH YCHEIIHOI0 MPOJOJ/KeHUsI 00pa3oBaHHsA Ha 0a30BOM H YIJ1y0JeHHOM
YPOBHSIX)
DJICMEHTBI TEOPUH MHOKECTB M MATEMaTHYEeCKOM JIOTUKH

®  ONEpHpPOBaThZ TMOHATHUSMU: MHOXKECTBO, XAPAKTEPUCTHKH MHOKECTBA, 3JIEMEHT
MHO>KECTBa, IIyCTOE, KOHEYHOE U OECKOHEUYHOE MHOKECTBO, TIOJJMHOKECTBO, IPUHA/ITIEKHOCTD,

e  OmpenenaTh MPUHAJICKHOCTD JIEMEHTa MHOKECTBY, OOBEIMHEHHUIO U MIEPECEUEHUIO
MHO>KECTB; 3a/1aBaTh MHOKECTBO C IOMOILIBIO IEPEUNCIICHUS JIEMEHTOB, CIOBECHOTO ONHACAHUS.
B noBcegHeBHOM KU3HM U NIPH U3YYCHUH APYTUX NPEIMETOB:

2 3):[CCB " JaJICC — 3HATh ONPCACICHUC NTOHATHA, YMCTh MOSACHATDH €0 CMBICJI, YMCThb MCII0JIb30BATh
IIOHATHE M €TI0 CBOMCTBA IIpu NpoOBEACHUUN paccymﬂeﬁnﬁ, JA0Ka3aTCIbCTB, PCIICHUHN 3a1a4.



® pacro3HaBaTh JOTMYECKU HEKOPPEKTHBIE BHICKA3bIBAHUS,

® CTPOUTH LIENOYKHA YMO3AKIIOUYEHHI HA OCHOBE UCIOJIb30BAHUS ITPABUII JIOTUKH.
Yuciaa

e  OIEpUPOBATH MOHATUAMU: HATYPAIBHOE YHCIIO, MHOYKECTBO HATYPAJIBbHBIX YHUCEIL,
I[EJI0€ YMCII0, MHOKECTBO IIEIIBIX YMCEI, OOBIKHOBEHHAs IpOOb, IECATHYHAS APOOb, CMEIIaHHOE
YUCIO, PAUMOHAIBHOE YHCJIO, MHOXECTBO PAalMOHAIBHBIX YHCEN, TE€OMETPUYECKAS
WHTEPIpPETAUs HATYPAIbHBIX, LEIbIX, PALMOHAJIBHBIX, UPPALMOHAIBHOE YUCIIO;

® [IOHUMATh U OOBSICHATH CMBICI MIO3UIIMOHHON 3aITUCH HATYPATBHOTO YHCIIA;

®  WCIIOJIB30BAaTh CBOMCTBA YUCEN W 3aKOHOB apU(PMETHYCCKHUX OIEpaIiii ¢ YuciIaMu
MIPY BBINOJIHEHUHU BBIYUCIICHUN;

®  BBINOJHATH CPABHEHUE YUCE;

®  BBINOJHATh BBIYMCIEHUS, B TOM YHUCJIE C UCIOJIb30BAaHUEM MPHUEMOB PALMOHAIBHBIX
BBIYUCIICHUH, 000CHOBBIBAThH AJITOPUTMBI BHITIOJIHEHUS JIEHCTBHIA;

®  HCMOJIb30BaTh MPHU3HAKK jaenumocTd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmbr u
MPOU3BEICHUS] YHCEJ TPH BBHINOJHEHUM BBIYMCICHUW U PEIICHWH 3a/1a4d, 0OOCHOBHIBATH
MPU3HAKU JETUMOCTH;

®  BBINOJHATH OKPYIJICHUE PAIMOHAIBHBIX YHCEI C 3aJaHHOM TOYHOCTBIO C
COOTBETCTBUSAMM C TPaBUIIAMU;

®  YIIOPSAOYMBATH YMCIIA, 3aMMCAHHBIE B BU/IE OOBIKHOBEHHBIX U JIECATUYHBIX IPOOCH;

e Haxoauth HOJIl 1 HOK uyucen u ucnonap30BaTh X IPU PELICHUU 3a4a4.

e  OIEpUPOBATH MOHATHEM MOJIYJIb YHUCJIA, T€OMETPUYECKas WHTEpPIpETalus MOMYs
JHCIa;

®  OIICHMBATh 3HAYEHUE KBAJIPATHOTO KOPHS W3 MOJIOKHUTEIBHOTO I[EJI0r0 Yuca.
B noBceHeBHOM KU3HN U NPU U3YyYE€HUM APYTUX MPeAMETOB:

® TMPUMEHSTh MPaBWIA NPHOTUKEHHBIX BBIYUCICHUN TPH PEIICHUH MPaKTUYECKUX
3a/1a4y ¥ PEIICHUH 3a7a4 IPYruX y9eOHbIX IPEIMETOB;

®  BBINOJHATh CPABHEHUE PE3YJIbTATOB BBIUYMCICHUN MpPU PEIICHUU NPAKTHUYECKUX
3a/1a4, B TOM YHCJIC TPUOIMIKEHHBIX BHIYUCIICHHH;

®  COCTaBJISITh YHWCJOBBIC BBIPAKEHUS M OIEHUBATh HMX 3HAYCHHUS MPU PEIICHUU
MPAKTUYECKHX 33J1a4 ¥ 33]1a4 U3 JPYTUX y4eOHBIX MPEAMETOB.
YpaBHeHusi 1 HEPABEHCTBA

e OnepupoBaTh TOHATHSMHU: PAaBEHCTBO, YHCIIOBOE PABEHCTBO, YpaBHEHHUE, KOPEHBb
ypaBHEHUS, PEIlICHUE YPaBHEHUS, YHCIOBOE HEPABEHCTBO.
CTaTHCTHKA ¥ TeopHs BEePOATHOCTEH

e  OmnepupoBaTh MOHATUSAMU: CTOJIOYATHIE M KPYrOBbIe AHArpaMMBbl, TAOIUIIbI TAHHBIX,
cpenHee apuMeTHIECKOE,

®  U3BJEKaTh, UH(OPMALINIO, IPEACTABICHHYIO B TAOIUIAX, HA AUAarpaMMax;

®  COCTaBJISITH TAONUIIBI, CTPOUTH AUArPaMMBbl Ha OCHOBE JIaHHBIX.
B noBceaHeBHOI KU3HM U TP M3YyYEHHUU JAPYTUX PeAMETOB:

®  U3BJIEKaTh, HHTEPIPETUPOBATH U MPEOOPA30BBIBATH UH(DOPMALINIO, TIPEICTABICHHYIO
B TaONIMIIaX U HA AUAarpaMMax, OTPaKAIOIIYI0 CBOMCTBA U XapaKTEPUCTUKU PealbHBIX IIPOIIECCOB
U SIBIICHUH.
TekcTOBbIE 321a4YH

e  pemarh MPOCThIE U CIOXKHBIE 337ja4l Pa3HBIX THUIIOB, a TAK)KE 3a/1a4M MOBBIIIEHHOM
TPYAHOCTH;
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®  HCIIOJIb30BaTh pa3Hble KPATKHE 3alMCH KaK MOJEIM TEKCTOB CIJIOKHBIX 3a1ad s
IIOCTPOEHHUSI IOMCKOBOW CXEMBI U PELICHHUS 3a/1a4;

e 3HATh M MPUMEHATH 00a criocoba Moucka pemenus 3aaa4 (0T TpeOOBaHUS K YCIOBUIO
U OT YCIIOBUS K TPEOOBAHHIO);

®  MOJEIMPOBATh PACCYKACHHUS MIPU ONCKE PEIICHHUS 33124 C TOMOIIBIO Tpad-CXeMBbI;

®  BBIJCIATH ATAlbl PELICHUS 334a4d U COAECP KaHUE KaX0ro JTara;

®  UHTEpHpPETUPOBATh BBIYMCIUTENIbHbIE pPE3YylbTaTbl B  3ajauye, HCCIEI0BATh
IIOJIyUEHHOE pElICHUE 3a1auu;

®  aHAJIM3UPOBATH BCEBO3MOXKHBIE CUTYAllUH B3aUMHOTO PACIOJIOKEHUS IBYX OOBEKTOB
U U3MEHEHHUE UX XApaKTEPUCTUK IPU COBMECTHOM JIBUKEHHH (CKOPOCTb, BPEMsI, PACCTOSHUE)
IIpHU PEHICHWH 3a]ad Ha JBWKCHHE JIBYX OOBEKTOB KaK B OJHOM, TaK W B IPOTHUBOIOJIOKHBIX
HaIpaBJICHUSX;

®  HCCle0BaTh BCEBO3MOXKHBIE CUTYAllMU MPU PELIEHUH 33134 Ha JBUKEHHE IO PEeKe,
paccMaTpuBaTh pa3Hble CUCTEMBI OTCUETA,

e  pemiath pa3HOOOpa3HbIE 3a7jauu «HA YaCTH»,

e pemiath U 000CHOBBIBATH CBOE PEILIEHUE 3a/1au (BbIIEIATh MaTEMaTHUECKYIO OCHOBY)
Ha HaXO0’K/IEHHE YaCTH YKcia U YKclia IO €ro 4YacTH Ha OCHOBE KOHKPETHOTO CMBICIIA JpooH;

® 0CO3HaBaTb M OOBSACHATH MACHTUYHOCTH 3aj7[au Pa3HbIX THUIIOB, CBS3BIBAIOLINX TPHU
BEJTMYMHBI (Ha paboTy, Ha MOKYIKH, HAa JIBWKEHHE); BBIJCNATH 3TH BEIMUYMHBI U OTHOILIEHUS
MEXAY HHUMH, NPUMEHATh HUX TNPHU PEIICHWU 3a/ad, KOHCTPYHUPOBAaTh COOCTBEHHbBIE 33Jau
YKa3aHHBIX TUIIOB.
B noBcegHeBHOM KU3HM U NP U3YyYEeHUH APYTUX NMPeIMeTOB:

® BBUICJATh IPU PELICHWH 3a]a4 XapaKTepUCTHKU paccMaTpuUBaeMOM B 3ajade
CUTYalluH, OTJIMYHBIE OT pEeAIbHBIX (T€, OT KOTOPBIX aOCTParMpoBaUCh), KOHCTPYHPOBATh
HOBBIE CHUTYyallMd C YYE€TOM OSTHX XapaKTepHCTHK, B YACTHOCTH, NPHU PELICHUH 337ad Ha
KOHIICHTPALlUH, YYUTHIBAaTh INIOTHOCTh BEILIECTBA;

® peulaTth U KOHCTPYHUPOBATh 33J]a4l Ha OCHOBE PACCMOTPEHUS PealbHbIX CUTYalUM, B
KOTOPBIX HE TpeOyeTCsl TOUHBII BHIYMCIINTENIbHBINA pe3yIIbTaT;

e  pewlaTh 3aJa4y HA ABMIKEHME IO PEKE, paccMaTpHBasl pa3Hble CUCTEMbI OTCUETA.
Harasanas reomerpus
I'eomerpuyeckue Gpurypsol

e U3Bnekarb, HHTEPHpPETUPOBATH U  MpeoOpa3oBbIBaTh  UHGOPMALUIO O
reOMEeTPHUECKUX (PUTypax, MPEeACTaBICHHYIO HA YePTEKaX;

e u3o0paxaTh wu3yyaemble GUTYPHl OT PYKHA U C TOMOIIBIO KOMIIBIOTEPHBIX
UHCTPYMEHTOB.
H3mepenusi 1 BbIYMCIEHUS

®  BBINOJHATH U3MEPEHHE JUIMH, PACCTOSHHUM, BEJIMYMH YIJOB, C IOMOIIbIO
MHCTPYMEHTOB Il U3MEPEHUH JUIUH U YIJIOB;

®  BBIUUCIATH IUIOMIAAM MPSMOYIOJbHHUKOB, KBaJpaTOB, OOBEMBI MPSIMOYrOJbHBIX
napasiesIenune10B, Kyoos.
B noBcegHeBHOM KU3HM U NIPH U3YYCHUH APYTUX NPEIMETOB:

®  BBIYUCIATH PACCTOSHUS HA MECTHOCTM B CTaHJAPTHBIX CHUTYalUsX, IUIOIIAIH
YYaCTKOB MPSIMOYTOJIbHOM (pOPMBI, 00BEMBbI KOMHAT;

®  BBINOJHATH MPOCTEHIIINE TOCTPOECHUS Ha MECTHOCTH, HEOOXOAUMBIE B PEAIbHOM KHU3HH;
®  OIIGHUBATh pa3Mephl peaJbHBIX O0BEKTOB OKPYXKAIOIIEr0 MHUPA;
e  pemath NPAKTUYECKUE 337aYM C IPUMEHEHHEM MPOCTEHITINX CBOUCTB UTYD.
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HcTopuss MareMaTUKH

o XapakTepru3oBaTh BKJaJ BBIJAIOIIMXCS MAaTeMaTHUKOB B pa3BUTHE MAaTEMATUKU U
MHBIX HAy4YHbIX 00J1acTeil.
BeinmyckHuKk HayumTest B 7-9 kiaccax (ISl MCIOJIB30BAHUSI B NOBCEJHEBHOM KM3HM W
olecreyeHNs] BO3MOKHOCTH YCIIEIIIHOTO NMPOJOJKeHNsl 00pa3oBaHusi Ha 6230BOM ypOBHe)
DJIeMeHThI TeOPUH MHOKECTB M MATeMaTHYeCKOi JIOTUKH

e omnepupoBaTh Ha 0a30BOM YpPOBHE3 MOHSTHSIMH: MHOXKECTBO, JICMCHT MHOKECTBA,
[MOJIMHOKECTBO, IPUHAJICKHOCTD;

®  33/1aBaTh MHO>KECTBA MEPEUHCICHUEM UX DJIIEMEHTOB;

® HaxOJUTh NepecedeHue, 00beAMHEHUE, TTOIMHOKECTBO B IIPOCTEUIIIUX CUTYAIUIX;

e omnepupoBaTb Ha 0a30BOM YpPOBHE MOHSATUSMH: OIpPEACIICHHE, aKCHOMa, Teopema,
JI0KA3aTeIbCTBO;

® IPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI ISl TOATBEPKIACHUS CBOUX BBICKa3bIBAHUMU.
B noBceHeBHOM KU3HU U NPU U3YyYEHUM APYrUX MPeAMETOB:

®  HCIOJIb30BaTh TIpaduyecKkoe MpeACTaBICHUE MHOMXECTB JIJIsi OIMUCAHUS PEaTbHBIX
MIPOIIECCOB U SIBJICHUM, MPU PEIICHHUH 3a7a4 IPYTUX YIeOHBIX MPEIMETOB.
Yucaa

e OmnepupoBarh Ha 0a30BOM YpPOBHE MOHATUSIMH: HATYPAJILHOE YHCIIO, IIEJI0€ YUCIIO,
OOBIKHOBEHHas1 Jpo0Ob, JecATUYHAS JApoOb, CMeIIaHHas JApoOb, palMOHAIBHOE YHCIIO,
apudmeTnyecKuil KBaJIpaTHbIN KOPEHb;

®  JCIOJIb30BaTh CBOMCTBA YMCEJ U MTPaBUJIA AEWCTBUI IIPU BBIIIOJIHEHUHU BBIYMCIICHNN;

®  HCIOJIb30BaTh MPU3HAKU ACIUMOCTH Ha 2, 5, 3, 9, 10 npu BHINOJIHEHUU BBIYUCICHUI
Y PELICHUH HECJIOKHBIX 3a/ay;

®  BBINOJHATH OKPYIJIEHNUE PALIMOHAIBHBIX YACEJ B COOTBETCTBUU C MTPABUIIAMMU;

®  OIICHMBATh 3HAYEHUE KBAJIPATHOTO KOPHS M3 MOJIOKUTEIBHOTO IEJIOT0 YUCIa;

®  pacro3HaBaTh palMOHAIBHBIE U UPPALMOHAIIbHBIC YUCTIA;

®  CpaBHMBATH YHCIIA.
B noBceHeBHOM KM3HU U NIPU U3YyYE€HUM APYTUX MPeAMETOB:

®  OIICHMBAThH PE3YJIbTAThl BBIUUCICHUHN NIPU PEUICHUN MPAKTUYECKUX 3a]1a4;

®  BBINOJIHATH CPABHEHUE YUCEN B PEATIbHBIX CUTYAIUSX;

®  COCTaBJISITh YHMCJIOBBIE BBIPAKECHUS MPU PELICHUM MPAKTUYECKUX 3a7ad U 3a7ad U3
JIPYrUuX Y4eOHBIX MPEIMETOB;

®  HCIIOJIb30BAaTh YUCJIOBBIC BHIPAKEHUS IIPU PEUICHUM MPAKTUYECKUX 3aJlay U 3a]1a4y U3
JOPYrux y4eOHbIX TPEIMETOB.
ToxknecTBeHHbIE IPe0OPA30BAHUS

e BpINOJHATH HECIOXHBIE TMpeoOpa3oBaHUs I BBIYUCICHUS 3HAYEHUH YHCIOBBIX
BBIPDQXKEHUI, COJIEpPXKAIIUX CTENEHU C HaTypalbHbIM IOKa3aTejIeM, CTEHNEHU C ILENbIM
OTPHULATEIBHBIM [0KA3aTENEM;

®  BBINIOJIHATH HECJIOXHBIE MpeoOpa3oBaHMs HENbIX BBIPAXXKEHUI: PacKpbIBaTh CKOOKH,
MIPUBOJIUTH OJJOOHBIE CaraeMsbie;

®  WCIOJB30BaTh (OPMYINBI COKPAIIEHHOTO YMHOXEHHS (KBaJpaT CyMMBbI, KBaJpar
Pa3HOCTH, Pa3HOCTh KBAJIPATOB) ISl YIIPOIIEHUS BEIYMCICHU 3HAYEHU I BBIPAKEHUH;

33)16(35 " JaJICC — paCllO3HABATb KOHKPCTHBLIC TPHUMEPLI O6IJ_[I/IX IIOHSTUH 11O XapaKTCPHBIM ITPHU3HAKAM,
BBIIIOJIHATH ﬂCﬁCTBHH B COOTBCTCTBUH C OIPCACICHUCM U HpOCTefIHIHMPI CBOMCTBaMH HOHHTHﬁ,
KOHKPCTU3UPOBATH ITPUMCpPaAMU O6I]_[I/I€ IIOHATHA.
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®  BBHINOJHATH HECJIOXKHBIE MpeoOpa3oBaHUs WENbIX, JAPOOHO  palOHAIBHBIX
BBIDOKEHUI M BBIPAXEHUM € KBAaJIpPAaTHBIMM KOPHSMH; pacKpblBaTb CKOOKH, IPUBOJIUTH
1o100HBIE CllaraeMble, HCII0JIb30BaTh (DOPMYIIBI COKPAIIEHHOTO YMHOKEHHS;
B noBceaHeBHOM KU3HU U IIPU M3YYEHHUH APYTrUX NPeIMETOB:

e [IOHMMAaTh CMBICII 3aIIMCH YUCJIA B CTAHAAPTHOM BUJIE;

e  omnepupoBaTh Ha 6a30BOM YPOBHE MOHITHEM «CTaHIAPTHAS 3AIIUCh YHUCIIAY.
YpaBHeHUS U HEPABEHCTBA

e OmnepupoBarh Ha 0a30BOM YpPOBHE NOHSTHIMH: PAaBEHCTBO, YHCIOBOE PaBEHCTBO,
ypaBHEHHE, KOPEHb YPAaBHEHMsI, PEIICHHUE YPaBHEHHs, YMCIOBOE HEPAaBEHCTBO, HEPABEHCTBO,
pellIeHrEe HEPABEHCTBA;

®  [IPOBEPATH CIPABEUIMBOCTH YHCIOBBIX PABEHCTB U HEPABEHCTB;

e pemiath JMHEWHbIE W KBaJpaTHbIE ypaBHEHUS M HEPaBEHCTBA, ypaBHEHUS W
HEPaBEHCTBA, CBOSIINECS K JMHEHHBIM MM KBaJPAaTHBIM, CHCTEM YPaBHEHUN U HEPABEHCTB;

®  pellaTh CUCTEMbI HECIIOKHBIX JTMHEMHBIX YPaBHEHUN, HEPABEHCTB;

®  [IPOBEPSATH, ABJSAETCS JIU JaHHOE YUCIIO PELIEHUEM ypaBHEHUS (HEpPAaBEHCTBA);

e  pemiarth KBaJpaTHbIE YpaBHEHMs 110 (GopMysie KOpHEH KBAaJIpaTHOTO YpaBHEHMS;

e  n300pa)kaTh peUIeHHUs] HEPABEHCTB M UX CHUCTEM Ha YUCIIOBO MPSAMOil.

B noBcegHeBHOM KU3HM U NIPH U3YYEeHUH APYTUX NPeIMeTOB:

®  COCTaBJISITh U pellaTh JMHEWHbIE YPaBHEHUS NPU PEUICHUH 3a/1a4, BO3HUKAIOUINX B
IPYrux y4eOHbIX IpeaMeTax.

DYHKUUHA

e Haxoauts 3HaueHHne QYHKIUY 110 3aJaHHOMY 3HAUEHUIO apTyMEHTa;

e HaxoJUTh 3HAYEHHE apryMeHTa IO 3a/laHHOMY 3HAYEHHUIO (PYHKLIHU B HECIOXKHBIX
CUTYaIUsIX;

e  OmpeleNsTh MOJOKEHHWE TOYKH IO €€ KOOpAMHATaM, KOOPJAMHATHI TOYKH MO ee
MOJIOKEHUIO Ha TIOCKOCTH;

e HaxoauTh MO Tpaduky 3Ha4YeHHS (YHKIHH, OOJACTh OINPEICIICHHs, MHOXKECTBO
3HaYeHUM, HyAM (QYHKIUHU, MPOMEXKYTKH 3HAKOIOCTOSIHCTBA, MPOMEXKYTKH BO3pACTaHHUS U
yObIBaHMsI, HAMOOJIbIIICE M HAMMEHbBIIIEEe 3HaYCHUS (QYHKITUH

®  CTPOUTH I'pauK TMHEHHOU M KBAPATUUYHON (HYHKIINH;

®  [IPOBEPSATH, ABISAETCS JIU NaHHBINA rpaduk rpadukom 3aaHHON QYHKIUU (JIMHEHHO,
KBaJIpaTUYHO, 00paTHON MPOMOPLUUOHATILHOCTH);

e ompeneNnsaTh MPHUOIIKEHHbIE 3HAYEHHUS KOOPAWHAT TOYKHU IepeceueHus: rpapukoB
G yHKIHIA;

e omepupoBaTb Ha  0a30BOM  ypOBHE  MOHATUAMH:  TOCIEIOBATEIBHOCTD,
apudmeTnyeckas Iporpeccus, reoMeTpudeckas mporpeccus;

e pemath 3aJauyd HAa TPOTPECCHH, B KOTOPHIX OTBET MOXET ObITh MOJIyYeH
HEMOCPEICTBEHHBIM MOJICUETOM 0€3 MpUMeHEeHHsT (HOpMyI.

B noBcegHeBHOM KU3HM U NIPH U3YYCHUH APYTUX NPEIMETOB:

®  HCNOJB30BaTh I'paMKU peaIbHBIX MIPOLECCOB U 3aBUCUMOCTEH AJIS ONpeieNIeHus uX
CBOMCTB (HamOOJIBIINE M HAMMEHBIIME 3HAUYEHMs, MPOMEXYTKHM BO3pAaCTaHUs U YObIBaHUS,
00J1aCTH MOJIOKUTENBHBIX U OTPULIATENIbHBIX 3HAUEHUH U T.11.);

®  HCNOJIB30BaTh CBOWCTBA JIMHEHHON M KBaapaTUYHOW (QYHKUMH U UX rpadUKOB MpH
peleHnn 3aa4 U3 APYTUX YUeOHBIX IPEIMETOB.

CraTncTHKa ¥ TeOpHUs BEPOATHOCTEH
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e (opMupOBaTh NPEJCTABICHUE O CTATUCTHMUYECKHX XapaKTEPUCTUKAX, BEPOSTHOCTH
CIIy4aifHOTO COOBITHSI, KOMOMHATOPHBIX 33/1a4aX;

e pemarh MPOCTEWIIME  KOMOMHATOpPHBIE  3aJaud  METOJOM  HOpPSAMOro  H
OpraHM30BaHHOTO Mepedopa;

®  TPEACTaBJIATH JaHHBIC B BUE TaOJHII, AUarpamm, rpaduKoB;

e  yuTaTh MUH(OPMAIMIO, IPEACTABICHHYIO B BUJIE TaOJIHIIBI, TUarpaMMBl, Tpaduka;

®  OmpeneNniaTh OCHOBHBIE CTATHCTUYECKUE XapaKTEPUCTUKN YHUCIOBBIX HAOOPOB;

®  OIICHUBATH U BBIYUCISTH BEPOSATHOCTH COOBITHS B IPOCTEUIINX CIYJasX;

® UMEThb MpPEJACTABICHHE O POJH MNPAKTUYECKH JOCTOBEPHBIX M MaJOBEPOSTHBIX
COOBITHSIX, O POJI 3aKOHA OOJIBITUX YHCEN B MACCOBBIX SBJICHHSIX.
B noBceqHeBHO# )KM3HHU M NIPU U3Yy4YEHHUH PYTUX NPeAMEeTOB:

®  OIICHUBATh KOJMYECTBO BO3MOXKHBIX BAPUAHTOB METOJIOM Iepedopa;

® WUMEThb MpPEJCTABICHHE O POJH NPAKTUYECKH JJOCTOBEPHBIX M MaJOBEPOSTHBIX
COOBITHIA;

® CpaBHUBATh OCHOBHBIE CTATHCTHUYECKHE XapaKTEPUCTHUKH, TOJYYCHHBIE B MPOIIECCEe
peleHusl IPUKIIAIHON 3a/1a41, H3yYCHUs PEaTbHOTO SIBIICHHS,

®  OIICHUBATh BEPOSTHOCTH PEATbHBIX COOBITHI U SIBIICHUN B HECTIOKHBIX CHUTYAIUX.
TekcroBbie 3a1a4u

e Pemarh HECIIO)KHBIC CIOKETHBIC 3a/Iadll Pa3HBIX THUIIOB Ha BCE apU(PMETHUICCKHE
JICHCTBHS,

® CTPOHUTH MOJICNb YCIOBUSA 3aaud (B BHJE TaOJHWIBI, CXEMbI, PUCYHKA WJIH
YpaBHEHUs), B KOTOPOW JaHBI 3HAYCHUS JABYX M3 TPEX B3aUMOCBS3aHHBIX BEIIWYWH, C IEJIBIO
MOMCKA PEIICHUS 3a/1a4H;

®  OCYIIECTBJISITH CIIOCOO MOMCKA PEIICHHS 3a/1a4d, B KOTOPOM PACCYKIACHHE CTPOUTCS
OT YCJIOBHS K TPEOOBAHUIO WIJIH OT TPeOOBaHMSI K YCIIOBHIO;

®  COCTaBJISITH IUIAH PEIICHUS 3a/a4H,

®  BBIICIATH dTaIlbl PEIICHUS 3a/1a4H;

®  HUHTEPNPETUPOBATH BBIYMCIUTENIBHBIC pE3yabTaThl B  3ajJade, HMCCIEI0BaTh
MOJTYYCHHOE PelIeHUE 3a/1a4H;

®  3HATh Pa3IMUUE CKOPOCTEH 0OBEKTa B CTOSYCH BOJIC, MPOTHB TEYCHUS U 110 TCUYCHHUIO
peku;

e  pemmaTh 33/1a4d Ha HAXOXKJEHUE YaCTH YMCJIa ¥ YHCia 0 €r0 YacTu;

e pemiath 3a7a4yd pa3HBIX TUMOB (Ha pPabOTy, HAa TOKYNKHU, HA JBIKEHUE),
CBSI3BIBAIOIIUX TPU BEJIUYMHBI, BBIJIEISTH 3TH BEJIMYUHBI U OTHOLICHUS MEXy HUMU;

®  HaxOJUTh MPOLEHT OT YMCIA, YUCIO MO MPOIEHTY OT HEro, HaXOJUTh MPOILIEHTHOE
CHMYKEHHUE WM MPOIEHTHOE IMOBHIIIICHUE BETUYNHBIL;

®  pelaTh HECJIOXKHbIE JIOTUYECKUE 3a7]a4i METOJIOM PACCYKICHUM.
B noBceaHeBHOI KU3HM U MPH U3YyYEHUH APYTUX MPeIMETOB:

®  BBIJBUTaTh THIOTE3bl O BO3MOXHBIX TMPEACTHHBIX 3HAYCHUAX HCKOMBIX B 3ajade
BETTUYMH (JIeTIaTh MPUKUJIKY).
I'eomeTpuyeckne Gurypbl

L4 OHepI/IpOBaTB Ha 0a30BOM YPOBHEC MOHATHAMHU I'COMECTPUUCCKUX (I)I/Il“yp;

L4 MN3BJICKATh I/IH(I)OpMaI_II/IIO 0 TCOMCTPHUYCCKUX (I)I/Il“yan, NpEACTAaBJICHHYIO Ha
YCPTEIKax B ABHOM BUIC,

L4 NPpUMCHATL IJId PCHICHUA 3adad T'COMCTPUUCCKUC (I)aKTLI, €CJIn YCJIOBHA HX
IMPUMCHCHUS 3aJIaHbI B SIBHOM (bopMe;
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e pemiath 3aJayd Ha HAXOXKJICHHE T'€OMETPHUECKUX BEIMYHMH (IJIMHA U PACCTOSHUE,
BEJIMYMHA YIJIa, TUIOIA/Ib) 110 00pa3aM Ui alrOpUTMaM.
B noBceqHeBHO¥ KM3HM M NIPU U3YYE€HHUH JPYIUX NPeAMeTOB:

®  JCNOJB30BaTh CBOMCTBA T€OMETPUYECKUX (UTYp Al peUIeHHs THIIOBBIX 3ajad,
BO3HUKAIOIINX B CUTYAIMSIX IIOBCEAHEBHOM XKU3HH, 33/1a4 MPAKTUIECKOTO COJICPIKAHMSL.
OTtHoweHus

e OmnepupoBarh Ha 0a30BOM YpPOBHE TMOHSTHUSMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYTrOJIbHUKOB, TapaJUICIbHOCTh MPSAMBIX, MEPIEHANKYISIPHOCTh TPSAMBIX, YIJIBI MEXKIY
MPSIMBIMH, TIEPIICHIUKYJIISP, HAKIIOHHAS, TIPOCKIIHSL.
B noBceqHeBHO¥ KM3HM M PU U3YYE€HHUH IPYTrUX NPeAMeTOB:

®  JCMOJB30BaTh OTHOLICHWS JUIS PEIICHUS NPOCTEHINNMX 3a/Ja4, BO3HUKAIOMIMX B
peanbHOM KU3HHU.
H3mepenusi M BLIYHCIEHHS

e BrImosHAT, H3MEpEHHE [UIMH, pACCTOSAHWM, BEJIWYMH VYIJIOB, C IOMOIIBIO
WHCTPYMEHTOB ISl U3BMEPEHUM JIJTUH U YTJIOB;

e npuMeHsATh (HOpPMYJBbl MEpUMETpa, IUIOMIAAM U 00beMa, IUIONMIAJd TMOBEPXHOCTHU
OTAEJBHBIX MHOTOIPAHHUKOB MTPU BBIYUCIIEHUSIX, KOTJIa BCE TAHHBIE UMEIOTCS B YCIOBHH;

e npumeHsTh Teopemy [ludaropa, 6a30BbIe TPUTOHOMETPUUECKUE COOTHOIICHUS IS
BBIUHCIICHUS JUIMH, PACCTOSTHUM, TUTOIIAACH B MPOCTEHIIINX CITydasX.
B noBceHeBHOM KU3HU U NPU U3YyYE€HUM APYTUX MPeAMETOB:

®  BBIUKCIATH PACCTOSIHUSI HA MECTHOCTH B CTaHIAPTHBIX CHUTYalMSAX, IUIOMIAJAN B
MPOCTEHINX CITydasiX, MPUMEHSITh (OPMYJIIBI B MPOCTEUIIINX CUTYAIIUSIX B MIOBCETHEBHOM KU3HHU.
I'eoMeTpHyecKHe NOCTPOCHUS

e 300paxkarh THMOBBIC IIOCKKWE (PUTYPHI U (GUTYPHI B MPOCTPAHCTBE OT PYKH U C
MTOMOIIBI0 HHCTPYMEHTOB.
B noBcegHeBHOIM KU3HM U NP U3YyYEeHUH APYTUX MPeIMeTOB:

®  BBLINOJIHATH MPOCTEHIINE MOCTPOCHHUS Ha MECTHOCTH, HEOOXOJHMMBbIE B PeabHOM
KU3HH.
I'eomeTpuyeckue npeodpa3oBaHus

e  Crpouth Gurypy, CHMMETPUUYHYIO JAHHOU (PUType OTHOCUTEIHHO OCH M TOUKH.
B noBceHeBHOM KM3HU U NIPU U3YyYE€HUM APYTUX MPeAMETOB:

®  pacro3HaBaTh JBWKEHHE OOBEKTOB B OKPYKAIOIIEM MUPE;

®  pacrno3HaBaThb CHUMMETPHYHBIE (PUTYPHI B OKPYKAIOIIIEM MUDE.
BeKTOpbI M KOOPAMHATHI HA MJIOCKOCTH

e OrmnepupoBaTh Ha ©0a30BOM YypOBHE TMOHATUSMHU BEKTOP, CyMMa BEKTOpPOB,
MPOU3BEJICHUE BEKTOPA HA YU CJIO,KOOPAUHATHI Ha MIJIOCKOCTH;

e ompeneniaTh NPHOIMKEHHO KOOPAMHATBI TOYKHM TI0 €€ H300paKeHUI0 Ha
KOOPJAMHATHOM IIOCKOCTH.
B noBceHeBHOM KM3HM U NIPU M3YyYEHUH APYTUX MPEAMETOB:

®  UCIIOJIb30BAaTh BEKTOPHI ISl PELICHMS MPOCTEUIINX 3a/1a4 Ha ONIPEAEIIEHUE CKOPOCTH
OTHOCHUTEJIBHOTO ABMKCHHUS.
HceTopus MaTeMaTHKH

e  OnuceiBaTh OTIEJIBHBIE BBIJAIOUINECS PE3YJIbTAThl, IOJYYEHHBIE B XOJE Pa3BUTHS
MAaTE€MAaTUKU KaK HAyKH;

®  3HAThH IPUMEPBI MATEMATUYECKUX OTKPBITUN U UX aBTOPOB, B CBSA3U C OTEUECTBEHHOU
U BCEMUPHOU UCTOPHUEH;
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° MOHUMATB POJIb MATCMATHKU B Pa3BUTUU Poccun.
MeToabl MATEMATHKH

e BpiOupaTh MNOIXOAANINN HM3YYEHHBIH METOJ Ul pEIICHUS HM3YyYCHHBIX THIIOB
MaTeMaTHYECKUX 3a/a4;

e IlpuBoauTh npUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEHM B  OKpYXKarolen
HGﬁCTBHTCJ’IBHOCTH U IIPOU3BCACHUAX UCKYCCTBA.

BbIyCKHUK MOJYYHT BO3MOKHOCTH HAay4YuThbesi B 7-9 kiaccax s olecmeveHHst
BO3MO’KHOCTH YCHCIIHOI0 IPOJOJIKeHHs 00pa3oBaHHsl Ha 0a30BOM M yriIy0JeHHOM
YPOBHSAX

DJIeMeHThI TeOpUH MHOKeCTB M MATeMaTH4eCKOi JIOTUKHU

e OnepupoBaTh4 TOHATUSMHU: OINpeAeNeHue, TeopeMa, aKCcuoma, MHOXECTBO,
XapaKTePUCTUKH MHOXECTBA, J3JEMEHT MHOXKECTBA, IIyCTOE€, KOHEYHOE U OeCKOHEYHOe
MHO>K€CTBO, [IOJJMHOECTBO, IPUHA/IEKHOCTb, BKIIFOUECHHE, PABEHCTBO MHOXECTB;

®  U300pa)kaTh MHOKECTBA U OTHOIIIEHUE MHOXXECTB C TIOMOIIBIO KPYyroB Diijepa;

®  OmIpeleNsITh MPUHAIEKHOCTh AJIEMEHTa MHOXKECTBY, OOBEAMHEHUIO U TIEPECEUECHUIO
MHOECTB;

®  3a/1aBaTh MHOKECTBO C IMOMOIUIBIO IEPEUUCIICHHUS AIEMEHTOB, CJIOBECHOTO OTHUCAHUS;

®  ONepUpOBaATh MOHITHUSIMHU: BBICKA3bIBAHUE, HUCTUHHOCTD M JIOKHOCTh BBICKA3bIBAHMUSI,
OTpUIIAHWE BBICKAa3bIBAaHWM, ONEpAalMM HaJ BbICKa3bIBAaHWUSMU: U, WM, HE, YCIOBHBIC
BBICKa3bIBaHUS (MMIUTUKALIUN);

®  CTPOUTH BBICKA3bIBAHUS, OTPUIIAHUS BHICKA3bIBAHUM.

B noBceaHeBHOI KU3HM U NIPH M3YYEHHUH APYTUX IPeAMETOB:

®  CTPOUTH LEMIOYKM YMO3AKIIOUEHUI Ha OCHOBE MCIOJIb30BaHUs IPABUJI JIOTHKU;

® WCIOJIb30BaTh MHOJKECTBA, OMNEpallud C MHOXECTBaMH, UX Trpaduueckoe
MPEACTABJICHUE JJIs1 ONUCAHUS PEAIBHBIX IIPOLIECCOB U SIBJICHUM.

Yucaa

e OnepupoBaTh MOHATUSIMH: MHOKECTBO HATYpPaJbHBIX YHCE], MHOYKECTBO LEJIBIX
YHUCeJl, MHOYKECTBO pAlUUOHAIBHBIX YHCEJ], UPPALUOHAIBHOE YHCIO, KBAaJIPAaTHBIM KOPEHb,
MHOECTBO JIEUCTBUTENBHBIX YHUCEJ, T€OMETPUYECKasi MHTEPIPETalns HAaTypajlbHbIX, LENbIX,
palMOHAIBHBIX, AEUCTBUTEIbHBIX YHCEIT;

®  [IOHUMATh U OOBSACHATH CMBICI MO3ULIMOHHOMN 3aMIMCH HATYpPAIbHOTO YHCIIA;

®  BBINOJHATH BBIYUCIICHUS, B TOM YUCJIE C MCHOJIb30BaHUEM IPUEMOB PALIMOHAIBHBIX
BBIUMCIICHUM;

®  BBINOJHATh OKPYIJIEHUE PALIMOHAIIBHBIX YUCEN C 3aIaHHOU TOYHOCTBIO;

®  CpaBHMBATh PalMOHAIbHBIEC U UPPALIUOHAIBHBIE YUCIIA;

®  [IPEACTaBIAThH PALMOHAIBHOE YUCIO B BUAE JECATHUHOMN IpoOH

e  YIOPSAOYUBATH YKCIIA, 3AMMMCAHHBIE B BUJIE OOBIKHOBEHHOU U JECITHYHOM IpoOH;

e naxomuTh HOJ] m HOK uuncen u ucnonp30BaTh UX NP PELICHUN 3a/1a4.

B noBcegHeBHOI KU3HM U TP M3YyYEHHUH JAPYTUX PeAMETOB:

® [PUMEHSTh MpaBWIa MPUONMIKEHHBIX BBIYUCICHUM TPHU PEHICHHH MPAKTHUYECKUX

3a/la4 U pelleHuu 3a7a4d APYruX y4eOHbIX MPeIMETOB;

4 3):[CCB " JaJICC — 3HATh ONPCACICHUEC TOHATHA, YMCTh IMMOACHATH €r0 CMbICII, YMCTb UCII0JIb30BATh
IIOHATHE M €TI0 CBOMCTBA IIpu NpoOBEACHUUN paccymﬂeﬁnﬁ, JA0Ka3aTCIbCTB, PCIICHUHN 3a1a4.
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®  BBINOJHATH CPABHEHUE pE3YJIbTATOB BBIYMCICHUM IIPU PEILICHUM ITPAKTUYECKUX
3aJa4d, B TOM 4UCJIC HpI/I6J'II/I)K€HHBIX BLI‘-IHCHGHHﬁ;

L COCTABJIATH U OLICHUBATH YHNCIIOBBIC BBIpa)KeHI/ISI HpI/I peH_IeHI/II/I HpaKTI/I‘IeCKI/IX 3a1a4
W 337124 U3 JPYTruX y4eOHBIX MPEAMETOB;

L 3aIIUChIBATh n OprI‘JISITB YUCJIOBBIC 3HAUYCHUA peaJIBHBIX BCIIMYUH C
HCIIOJIb30BAHUEM pa3HbIX CUCTEM I/I3MepeHI/ISI.
TosKIecTBEHHbIE IPE0OPA30BaHUA

L OHepI/IpOBaTI) MOHATHUAMHA CTCIICHU C HATYPAJIbHBIM IMOKA3aTCJIEM, CTCIICHU C LCJIbIM
OTPULATCIIbHBIM ITOKA3aTCIICM,

®  BBINOJHATH MPEOOPA3OBAHMUSA IETBIX BBIPAKEHUH: JEWCTBUS C OJHOWICHAMH
(cnoxeHue, BBIUMTAHHUE, YMHOXKEHUE), JEUCTBHUS C MHOTOUYICHaMHU (CIIOKCHHE, BBHIYMTAHUE,
YMHOKEHUE);

®  BBHINOJIHATH PA3JIOKCHHE MHOTOWICHOB HAa MHOXHUTEIH OJHUM U3 CIOCOOOB:
BBIHECCHHE 32 CKOOKY, TPYIIHPOBKA, UCTIOJB30BaHNEe (POPMYJT COKPANIEHHOTO YMHOXCHHUS;

o BBIICTATH KBaJApaT CYMMBI U Pa3HOCTH OJJHOYJICHOB,

o pacKiiaablBaTb HA MHOXKHUTCIIN KBaI[paTHI:IfI TPEXYJICH;

®  BBLINOJIHATH MPEoOpa3oBaHUs BBIPAKEHUH, COAEPXKAIIUX CTENEHH C IIeJIbIMU
OTPULATCIIBHBIMU TMOKAa3aTCIAMHU, MEPEXOAUTH OT 3alluChu B BHAC CTCIICHU C LECJIbIM
OTPULATCIIBHBIM ITOKA3aTCJIEM K 3aIllMCU B BUJC )IpO6I/I;

®  BBINOJIHATH MpeoOpazoBaHusi APOOHO-PALMOHAIBHBIX BBIPAXKEHUH: COKpallleHue
npoOel, mpuBeAeHNE aredpandeckux Apodeit kK 001meMy 3HaMEHATEINI0, CIIOKEHNE, YMHOKEHHE,
JIEJICHHE alreOpandeckux apo0ei, BO3BEACHHUE anredpandeckoi 1poou B HATYPATbHYIO U IIEITYIO
OTpPULIATENIbHYIO CTEIEHb;

e  BBINOJIHATH IPE0OPA30BaHUS BBIPAKEHU, COJIEPKAIINX KBaIpaTHbIE KOPHU;

®  BBIJCIATH KBaJApaT CyMMbI MJIM PAa3HOCTU ABYWIE€HA B BBIPAKEHHUAX, COACPIKAIIUX
KBaJIpaTHbIE KOPHU;

®  BBINOJIHATH IPEOOPA30BAHUS BBIPAKEHUN, COIEPIKALTUX MOIYJIb.
B noBcegHeBHOIM KU3HM U NPH U3YyYEeHUH APYTUX MPeIMeTOB:

®  BBLINOJIHATH IPe0OpPa30BaHUs U JICHCTBUS C YUCIIaMU, 3aIIUCAHHBIMU B CTaHJAPTHOM
BUJIE;

e  BBLINOJIHATH NpPeoOpa3oBaHUsl aNreOpandeckuX BBIPAKEHUN MNpPHU pEIICHUU 3a]ad
JOPYTrUX y4eOHBIX IPEIMETOB.
YpaBHeHUs M HEPABEHCTBA

L4 OHepI/IpOBaTb MOHATHUAMU: YPABHCHUC, HCPABCHCTBO, KOPCHb YPABHCHUS, PCHICHUC
HCpPAaBCHCTBA, PABHOCHUJIBHBIC YPABHCHUA, 0071aCcTh ONpCACIICHUA YpPAaBHCHUA (HepaBeHCTBa,
CHCTCMBbI ypaBHCHI/Iﬁ N HepaBeHCTB);

L4 peuIaThb JIMHEHHEIE YpaBHCHUA U YpaBHCHUA, CBOAUMBIC K JIMHEMHBIM C IOMOIILIO
TOXKACCTBCHHBIX Hp606pa30BaHHﬁ;

L4 peuiatb KBaJApaTHBIC YpPaBHCHHUA U YpPABHCHUSA, CBOAMUMBIC K KBaJApPaTHBIM C
ITOMOIIBIO TOXKICCTBCHHBIX npeo6pa30BaHI/n71;

L4 peuiaTtb ,Z[pO6HO-J'IPIH€I>iHLI€ YPaBHCHUS;

e pemarh NOpoCTEHIIME  HpPpALUOHAIbHBIE  ypaBHEHHMS  BHUJAA f(x)=a,
JE)=ya(x);

n
e pemath ypaBHeHus BugaX =4,

L4 peuiaTb YypaBHCHUA criocooom Pa3JI0KCHUSA HAa MHOXKUTCIIN U 3aMCHBI HCpCMCHHOﬁ;
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®  JCMOJB30BAaTh METOJ MHTEPBAJIOB JJIsI PELICHUS LENbIX U IPOOHO-PAMOHAIBHBIX
HEPABEHCTB;

e  pelaTh JMHEWHbIE YPAaBHEHUS U HEPABEHCTBA C TapaMETPaMU;

®  pelIaTh HECJIOXKHbIE KBAIPATHBIE YPABHEHUS C IIaPAMETPOM,;

®  pellaTh HECJIOXKHbIE CUCTEMBI JIMHENHBIX YPaBHEHUH € TapaMeTpaMy;

®  pellIaTh HECJIOXKHbIEC YPABHEHMSI B LIEJIBIX YHCIaX.
B noBcegHeBHOM JKU3HM U NIPH U3YYEeHUH APYTUX NMPeIMeTOB:

® COCTaBJISITh U pellaTh JUHEWHbIE U KBaJpaTHbIE YPAaBHEHUS, YPAaBHEHUS, K HUM
CBOJSILIMECS, CHCTEMbl JIMHEWHBIX YpaBHEHUM, HEPAaBEHCTB IPU PELIEHUM 3373y JPYrux
Y4eOHBIX TPEMETOB;

®  BBLIIOJIHATH OILIEHKY IPaBAONON00MSI pe3yabTaTOB, IMOJIY4Ya€MbIX IPU PELICHUU
JIMHEWHBIX W KBAJPaTHbIX YPAaBHEHUM M CUCTEM JIMHEWHBIX YPAaBHEHUN M HEPABEHCTB IpPH
pELIeHNH 3aa4 JPYTruX y4eOHbIX IPEIMETOB;

e BbIOMpATh COOTBETCTBYIOLIME YpPAaBHEHMs, HEPABEHCTBA WJIM HMX CHUCTEMBI IS
COCTaBJICHUSI MaTEMAaTUYECKON MOJEIIN 3a/IaHHON PEAIbHOW CUTYallMM WIIH NPUKIIAHOMN 3aa4H;

®  yMETb MHTEPIPETUPOBATH NOJYyUEHHBIN MPU PEIICHUU YPAaBHEHUS, HEPABEHCTBA WIH
CUCTEMBI Pe3y/IbTaT B KOHTEKCTE 33 JaHHON PeabHOM CUTYalluu WIIH MPUKIATHON 3a/1a4H.
DYyHKUUHA

e OnepupoBaTh MOHATHAMH: (YHKIMOHAJIbHAS 3aBUCUMOCTb, (YHKIUS, TIpaduk
dbyHKIIMH, CTTOCOOBI 3a1aHus (PYHKIIMH, apTyMEHT W 3Ha4eHHe (YHKIIUH, 00JIaCTh OMpeeIeHUs
U MHOXECTBO 3HayeHUH (QyHKIUU, HyIM GYHKIUH, TPOMEXYTKH 3HAKOIMOCTOSHCTBA,
MOHOTOHHOCTb (D)YHKIIUH, YETHOCTH/HEYETHOCTh (PYHKIIUU;

®  CTPOUTH rpadguku JTUHEHHOM, KBaAPaTUIHOM (hyHKIUH, oOpaTtHoO#

NPONOPLUUOHATIBHOCTH, QYHKIIMU BHJA: y = a+Lb vy =Xy =X y=|x>
X+

e Ha mpuUMepe KBaJApaTUYHON (YHKIMM, HCIOJIB30BaTh IpeoOpa3oBaHus Tpaduka
¢ynxumn y=f(X) 1ns nocrpoenns rpadpukos GyHKIUA y — af (kx+b)+c

®  COCTaBJISITh YpaBHEHHUsS MPSAMOI MO 3aJaHHBIM YCIOBHUSIM: MPOXOJSIICH uepe3 JBe
TOYKH C 3aJaHHBIMU KOOpIMHATaMH, MPOXOJAIIEH uepe3 AaHHYI0 TOYKY W MapaiedbHOU
JAHHOW MPSIMOiA;

e uccienoBaTh PYHKIHIO 1O €€ rpaduKy;

® HaxoOUThb MHOXECTBO 3HAUCHUN, HYIH, THPOMEXKYTKH 3HAKOIMOCTOSHCTBA,
MOHOTOHHOCTH KBaJpaTUYHON (YHKIIHH;

e  ONEpUpOBATh MOHATUSMHU: TIOCIEI0BATEIBHOCTh, apudMeTHyeckas MpOTrpeccHs,
reoMeTpHuecKas Mporpeccus;

e  pelarh 3aJ1a4M Ha apu(PMETUUYECKYIO U TEOMETPHUUECKYIO IIPOTPECCHIO.
B noBcegHeBHOIM KU3HM U NP U3YyYEHUH APYTUX MPeIMETOB:

®  WJUIIOCTPUPOBATH C TIOMOIIBIO Ipaduka peabHYI0 3aBUCHMOCTh MITU MPOIIECC M0 UX
XapaKTepPUCTUKAM;

®  WCIIOJIb30BaTh CBOMCTBA M IpaduK KBaAPATUYHON (PYHKIIMU MPU PEIICHUU 3a7ad U3
JIPYTUX y4eOHBIX TPEIMETOB.
TexcroBble 32124

e PemaThs npocThie U CIOKHBIE 3a/1a4M PA3HBIX TUIOB, a TAK)KE 3aJa4d MOBBIIIEHHON
TPYAHOCTH;

®  HCIIOJIb30BAaTh pa3Hble KPATKHE 3allCH KaK MOJENM TEKCTOB CJIOXHBIX 3ajad Jyis
IIOCTPOEHHUSI IOMCKOBOW CXEMBI U PELICHHUS 3a/1a4;
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e pa3nuyaTh MOJAEIb TEKCTa U MOJENb PEIIECHUs 3a1aud, KOHCTPYUPOBaThb K OJHOM
MOJIEJIH PEUICHUs HECIO0KHOH 3a/1a4M pa3Hble MOJEIHN TEKCTa 3a/1a4H;

e 3HATh M MPUMEHATH 00a criocoba Moucka pemenus 3aaa4 (0T TpeOOBaHUS K YCIOBUIO
U OT YCIIOBUS K TPEOOBAHHIO);

®  MOJEIMPOBATh PACCYKACHHUS MIPU ONCKE PEIICHHUS 33124 C TOMOIIBIO Tpad-CXeMBbI;

®  BBIJCIATH ATAlbl PEUICHUS 331a4 U COJIEP)KaHNUE KaX 00 ITara;

e yMeThb BBHIOMpPATh ONTHUMAJIBHBIA METOJ PEIICHHs 3aJa4d W OCO3HABaTh BHIOOD
METO/la, paccMaTpuBaTh pa3IUYHbIE METOJbl, HAXOJIUTh pa3HbIE pELIEHUS 3aladyd, €cliu
BO3MOXHO;

®  aHAJIM3UPOBATH 3aTPYAHEHUS [IPU PELICHUH 3a]1aY;

e  BBIOJIHATH pa3jMuHble NpeoOpa3oBaHUs NMPEUIOKEHHOW 3aJayd, KOHCTPYHMpPOBATh
HOBBI€ 33J1a4M U3 IaHHOW, B TOM 4Hclie OOpaTHBIE;

®  UHTEpHpPEeTUPOBATh BBIYMCIUTENIbHbIE pPE3ylbTaTbl B  3ajauye, HCCIEI0BaTh
MOJIy4EHHOE PEILIEHUE 3aauu;

®  aHaJIM3UPOBATH BCEBO3MOXKHBIE CUTYAllUH B3aUMHOTO PACIOJIOKEHUS IBYX 0ObEKTOB
U U3MEHEHHE UX XapaKTEePUCTUK MPU COBMECTHOM JBMKEHHH (CKOPOCTb, BPEMsI, PACCTOSHHE)
IIpU pElIeHUH 33/a4 Ha JBI)KEHUE JIBYX OOBEKTOB Kak B OJHOM, TaK U B MPOTHUBOMNOJIOKHBIX
HaIpaBJICHUSX;

®  uccle0BaTh BCEBO3MOXKHBIE CUTYAllMU MPU PEIIEHUH 33734 Ha ABUKEHHE IO PeKe,
paccMaTpuBaTh pa3Hble CUCTEMBI OTCUETA,

e  pemath pa3sHOOOpPA3HbIE 33aJa4 «HA YACTU»,

e pemiath U 000CHOBBIBATH CBOE pEllIeHUE 3ajiau (BbIIEIATh MaTEMaTHUECKYIO OCHOBY)
Ha HAaX0X/IEHUE YaCTU YMCIIa U YUCIIA 110 €r0 YaCTH Ha OCHOBE KOHKPETHOT'O CMBICHIA ApOOH;

® 0CO3HaBaTh U OOBACHATH MICHTUYHOCTH 3a7ay Pa3HbIX TUIIOB, CBS3BIBAIOUIUX TPH
BEIMUYUHBI (Ha padOTy, Ha MOKYNKH, Ha JBM)KEHHE), BBIACIATh 3TU BEJIWYMHBI M OTHOIIECHUS
MEXJly HUMH, NPUMEHATh UX IpH pEIIEeHHM 3aJad, KOHCTPYUPOBaTb COOCTBEHHBIEC 3ajay
yKa3aHHbIX TUIIOB;

®  BJAJETh OCHOBHBIMU METOJIaMH PEILIEHHs 3a/1a4 Ha CMECH, CIIaBbl, KOHLIEHTPALIUY;

e pewlaTh 3aJayd Ha MPOLEHTHI, B TOM YHUCIIE, CIOXKHbIE MPOLEHTHI C 000CHOBAHUEM,
UCIOJIb3Ys Pa3HbIE CIIOCOOBI;

®  peulath JOIMYECKUE 3a7aY Pa3HbIMU CIIOCOOAMHU, B TOM UHCIE, C ABYMsI OJOKaMHU U
¢ TpeMst OJIOKaMH JJaHHBIX C TOMOILBIO TaOJIMLI;

e pemath 3a7ayd O KOMOMHATOpPUKE M TEOPUM BEPOSATHOCTEH Ha OCHOBE
UCIOJIb30BAHUS U3YYEHHBIX METO/I0B U 000CHOBBIBATh PEILICHUE;

®  peulaTh HECJIOXKHBIE 33/1a4M [0 MATEMATUYECKON CTaTUCTHUKE;

® OBJIQZIETh OCHOBHBIMH METOJAMU pPELICHMs CIOKETHBIX 3a/1au: apu(pMETHUUYECKHH,
anreOpandeckuii, nepedop BapuaHTOB, FT€OMETPUUYECKUN, rpaduueckuii, MPUMEHATh UX B HOBBIX
10 CPAaBHEHUIO C U3yYCHHBIMU CUTYaIUsX.

B noBcenHeBHOM KU3HM U NIPH U3YYCHUH JPYTUX NPEIMETOB:

e BBJCIATH INPU PEUICHMH 3aJad XapaKTEpUCTUKM paccMaTpUBacMOM B 3ajade
CUTYalluH, OTJIMYHBIE OT pealbHBbIX (T€, OT KOTOPBIX a0CTParMpOBAIUChH), KOHCTPYHPOBATH
HOBBIE CHUTyallUH C YYE€TOM OJTHX XapaKTEPUCTHK, B YAaCTHOCTH, NPU PELICHUM 3a7ad Ha
KOHLIEHTPALIUHU, YYUTHIBATh IUIOTHOCTh BEIIECTBA;

e  pemarb U KOHCTPYUPOBATh 3aJjaud Ha OCHOBE PaCCMOTPEHUS pEAJIbHBIX CUTYalLlUi, B
KOTOPBIX HE TpeOyeTcsl TOUHbII BHIYMCIUTENIbHBINA Pe3yIIbTaT;

e  pelarth 33J1a4M Ha JABM)KEHHUE II0 PEKE, pacCMaTpuBasl pa3Hble CUCTEMBI OTCUETA.
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CTaTuCcTHKA M TeOpHsl BEPOATHOCTEl

e  OmnepupoBaTh NOHATUSMH: CTOJOYATHIE U KPYrOBbIE JHATPAMMBI, TAOJIUIBI JAHHBIX,
cpeanee apudMeTHUECKoe, MearaHa, HauOoJbIlllee ¥ HAaMMEHbIIee 3HAUYCHHUS BBIOOPKH, pazmMax
BBIOOPKH, AUCHEPCHUS U CTAHJAPTHOE OTKIOHEHHE, CITydaiiHas N3MEHUYNBOCTD;

e  u3BJEKaTh HHPOPMALKIO, IPEACTABICHHYIO B TAOJIMIIAX, HA AUArpaMMax, rpaduKax;

®  COCTaBJIATH TAOJNHUIBIL, CTPOUTH AUATPAMMBI U TpaUKH Ha OCHOBE JAHHBIX;

® ONepHpOBaTh MOHATHAMH: (pakTopuan 4Yucia, MEPEeCTAaHOBKH U  COYETaHUS,
TpeyronbHuk [lackans;

®  TPUMEHSTH MPABHIIO IPOU3BEACHUS MPH PEIICHINH KOMOWHATOPHBIX 3a/1a4;

e OnepupoBaTh NOHSTHUAMM: CIIyYalHBIM OMBIT, CIIy4alHBIM BHIOOP, HCHBITAHUE,
JJIEMEHTapHOE CIIy4ailHO€ COObITHE (MCXOJ), KIACCUYECKOE OIPEICICHHE BEPOSTHOCTH
CIIy4aifHOTO COOBITHS, OTIEpaLlK HaJ| CIy4YallHBIMU COOBITHSIMU;

®  [IpeACTaBIATh MHPOPMAIHUIO C IOMOIIBIO KpyroB Jiinepa;

e  pemarth 3a/1a4 Ha BBIYHUCIICHUE BEPOSTHOCTH C MOJICYETOM KOJMYECTBA BAPUAHTOB C
MTOMOIIBI0O KOMOMHATOPUKH.

B noBcegHeBHOM KU3HM M NIPH U3YyYEHUH APYTUX NMPeIMeTOB:

®  U3BJIEKaTh, HHTEPIPETUPOBATH U MPEOOPA30BBIBATH UH(DOPMALINIO, TPEICTABICHHYIO
B Tabnuuax, Ha AMarpaMmax, rpadukax, OTpakarollyl0 CBOMCTBA U XapaKTEPUCTUKU PeabHBIX
MPOLECCOB U SIBJICHUI;

®  OmpeleNsITh CTATUCTUYECKUE XapaKTEPUCTUKH BBHIOOPOK MO TabiauIam, AuarpaMmam,
rpadukam, BBITIOJHATH CPAaBHEHUE B 3aBUCHMOCTH OT LI€TH pEIIeHUs 3a/1a4H;

®  pacrno3HaBaTh BEpHbIE U HEBEPHbIE BhICKA3bIBAHMS;

®  OIICHUBAaTh BEPOSATHOCTh PEAIbHBIX COOBITUH U SIBJICHUH.

I'eomerpuyeckue Gpurypsl

e  OnepupoBaTh NOHATUAMU T€OMETPUUYECKUX PUTYP;

e U3BJIEKaTb, MHTEPOPETUPOBATH U  MpeoOpa3oBbIBaTh  HHPOpPMALMIO O
reOMEeTPUYECKUX QUrypax, MPeJCTaBICHHYIO HA YePTEKaX;

® [PUMEHSATh TreoMmeTrpuyeckue ¢akThl [UIsl pelIeHHus 3aJad, B TOM 4HCIIE,
MIPEIOJIaraloINX HECKOJIBKO I11aroB PEIICHHUS;

e  (opmynupoBaTh B IPOCTEHUIINX CIydasiX CBONCTBA U NPU3HAKU QUTYP;

®  JIOKa3bIBaTh FT€OMETPUUECKHUE YTBEPKICHMUS,

e BIAJCTh CTAaHJAPTHON Kiaccudukanuei MmIOCKUX Quryp (TpeyroibHUKOB H
YEeThIPEXYrOJbHUKOB).
B noBceaHeBHOIM KU3HM U NP U3YyYEHUH APYTUX MPeIMETOB:

®  HCIIOJIb30BaTh CBOMCTBA Fr€OMETPUUECKUX (GUTYP ISl pEIeHUs 3a7a4 IPAKTUYECKOTO
XapakTepa U 3a/1a4 U3 CMEKHBIX JUCIUILIUH.
OTHOmEeHust

e OmepupoBaTh TOHATUSMU: PABEHCTBO (uUryp, paBHble GUTYpPBI, PaBEHCTBO
TPEYroJIbHUKOB, MApPAUIEIbHOCTh MPAMBIX, MNEPHEHAUKYISIPHOCTh MPAMBIX, YIJIbI MEXKIY
MPSMBIMU, TEPICHIUKYISAP, HAKIOHHAS, MPOEKIus, mnomodue ¢uryp, momoOHbie (UTYPHI,
MO00HBIE TPEYTOJNbHUKH,

e npumeHsATh Teopemy Dasieca M TeopeMy O MNPONOPLUUOHAIBHBIX OTPE3KAX IpHU
pelIeHnn 3a/1a4;

®  XapakTepu3OBaTh B3aUMHOE PACMOJOKEHHE TPSIMONM M OKPYKHOCTH, JIBYX
OKPY>KHOCTEH.
B noBceaHeBHOI :KU3HM U TP M3YyYEHHUH JAPYTUX PeAMeETOB:
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L4 HCIIOJIb30BATh OTHOIICHUA JIS1 pCIICHUA 3a/1a4, BOSHUKAIOIIUX B peaHbHOfI JKHU3HU.
HN3MepeHusi M BLIYHCIEHUS

o OHCpI/IpOBaTb MNpeACTaBJICHUAMU O IJIWHC, IJIOIIAnu, O6’beMe KakK BCJIMYMHaAMU.
[Tpumensats Teopemy Iludaropa, dopmynsl miomanaw, o0beMa MPU PEHICHUH MHOTOIIArOBBIX
3aja4, B KOTOPBIX HE BCE JAHHbIC MPEICTABIICHBI SBHO, a TPEOYIOT BBIYMCICHHIA, ONIEPUPOBATH
0oJiee MHUPOKUM KOJTHUECTBOM (OPMYI JUTHHEI, TUIOIIAIH, 00bEeMa, BEIYHCIISTh XapaKTEPUCTUKH
KoMOMHaIii (Guryp (OKpY)KHOCTE M MHOTOYTOJIbHUKOB) BBIUMCIATH PACCTOSHHUS MEXIY
¢burypamu, IpUMEHITh TPUTOHOMETPHUYECKUE (OPMYINBI Uil BBIYUCICHUN B 0OJiee CIIOKHBIX
ci1ydadax, IpOBOAWUTDH BBIYMUCICHUA HAa OCHOBC PABHOBCIIMKOCTHU U PABHOCOCTABJICHHOCTH,

L IIPOBOAWTE MPOCTHIC BEIYMCIICHUA HaA 00BEMHBIX Te1ax,

e  (opmynmmupoBaTh 337aYu Ha BRIYUCIICHUE JJTMH, IUIOMAAeH 1 00BEMOB H PEIIaTh UX.
B noBceaHeBHOI :KU3HM U TPU U3YyYEHUU JAPYTUX NPeIMETOB:

o IMPOBOAWTE BBIYUCIICHHA HA MCCTHOCTH,

e [pUMEHATh (OPMYNIBI MPU BBIYUCIEHUSAX B CMEXKHBIX Y4EOHBIX IpeAMETax, B
OKpY)KarolEen IeUCTBUTEIIBHOCTH.

I'eoMeTpuyecKue NOCTPOEHNS

e U3oOpaxaTs reomeTpudeckre QUrypsl o TEKCTOBOMY U CUMBOJIBHOMY OITUCAHUIO;

e  CcBOOOJHO ONEPUPOBATH YEPTEKHBIMU HHCTPYMEHTAMU B HECJIOKHBIX CITydasX,

®  BBLINOJIHATH TMOCTPOEHUS  TPEYrOJbHUKOB, MPUMEHSATH OTHEJIbHBIE  METO]IbI
MOCTPOEHUN LIUPKYJIEM U JTUHEUKON U TPOBOAUTH MPOCTEUIIINE UCCIIEIOBAHUS YHCIIA PEIICHU;

e  n300paXkaTh TUIOBBIE MJIOCKHE QUTYPHI U 0ObEMHBIE TeJla C TOMOILBIO TPOCTEHIINX
KOMITBIOTEPHBIX HHCTPYMEHTOB.
B noBcegHeBHOM KU3HH U NIPH U3YYEHUH APYTUX NPEIMETOB:

®  BBINOJHATH NPOCTEHIINE TOCTPOCHUS HAa MECTHOCTH, HEOOXOAMMBIE B pealbHOU
KU3HH;

®  OIIEHUBATh pa3Mephl pealbHbIX 00BEKTOB OKPYKAIOIIEr0 MHUpA.
IIpeoOpa3oBanus

e  OmnepupoBaTb NOHIATUEM JIBUXKEHHUS U IpeoOpa3oBaHMsl 110100us, BIAJAETh IpUEeMaMHU
MOCTPOEHUsI (PUTYp C HCIOJIb30BAaHMEM JBHXEHHUH M IpeoOpa3oBaHU M0A00Ms, NMPUMEHATh
IIOJIyYECHHBIE 3HAHUS U OIBIT IOCTPOECHUH B CMEKHBIX NPEAMETAaX M B PEANBHBIX CUTYaLUsAX
OKPY’KaIOLLIEr0 MUPAa;

e crpouth Gurypy, nojoOHyI0 JaHHOH, IOJIb30BaTbCi CBOMCTBAMH NOJOOMS JUIs
000CHOBaHUSI CBOUCTB GUryp;

® [pUMEHATb CBOWCTBA JBWKEHUM M NpPOBEAEHUS MPOCTEHIIMX 0O0O0CHOBaHUI
CBOMCTB Quryp.
B noBcegHeBHOM KU3HM U NIPH U3YYCHUH JPYTUX NPEIMETOB:

® [pUMEHATb CBOWCTBA JBIKEHUH M NPUMEHATh MNOJOOME M IOCTPOEHHH U
BBIUHCIICHUM.
BeKkTopbl M KOOPAMHATHI HA IVIOCKOCTH

L4 OHepI/IpOBaTb MOHATUAMU  BCKTOp, CyMMa BCKTOpPOB, PpPa3HOCTL BCKTOPOB,
MMPOU3BCACHUC BEKTOPA HA YUCIIO, YTOJI MCKAY BEKTOPaMH, CKAJEIPHOC MPOU3BCACHUC BCKTOPOB,
KOOPAWHATHI HAa TNIOCKOCTU, KOOPAWHATHI BEKTOPA;

L4 BBHINIOJIHATh JCUCTBUS Haj BCKTOpaMu (CJ'IO)KCHI/IG, BbIYUTAHUC, YMHOXXCHHC Ha
I-II/ICJ'IO), BBIUUCJIATH CKAJIAPHOC MPOU3BCACHUC, OIIPCACIIATL B HpOCTCfII.HHX ClIydadax yroji MCxay
BCKTOpPAaMH, BBLINOJHATL PA3JIOKCHUC BCKTOPAa HA COCTABJIAIOIINUE, NPHUMCHATH IIOJTYUCHHBIC
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3HaHUS B (PU3HMKE, TOJb30BATHCSA (DOPMYION BBIYMCICHUS PACCTOSIHUS MEXAYy TOYKaMH IO
M3BECTHBIM KOOPJIUHATAM, HCIIOJIH30BAaTh YPaBHEHUS (UTYp JUIS PEIICHHS 3a/1a4;

® [PUMEHATb BEKTOPbl M KOOPAMHATHI U1 DEIICHUs I'€OMETPUYECKHX 3ajad Ha
BBIYUCIICHUE JIJIUH, YIJIOB.
B noBceaHEeBHOM KU3HU U NIPH U3YyYEHHUH APYTUX NPeIMETOB:

®  JCNOJB30BaTh IMOHATHS BEKTOPOB M KOOPAMHAT JJIs pEIleHUs 3amad 1o (Qusmke,
reorpauu U APYruM y4eOHBIM MTPEIMETaM.
Hcropus MaTteMaTHKHU

e XapakTepu3oBaTh BKJIAJ BBIJAIOIINXCS MaTEeMAaTUKOB B Pa3BUTHE MAaTEMaTHKH H
MHBIX HAy4YHbIX 00J1acTeil;

® TIOHMMAaTh POJIb MAaTEeMAaTUKU B pa3BuTUN Poccun.
Metoabl MATEMATHKH

e Ucrnonb3ys U3ydyeHHBbIE METOJbl, MPOBOJUTH JOKA3aTE€IbCTBO, BBIMOJIHSTH
OTIPOBEPIKEHUE;

e  BbHIOMpATh M3YYEHHBIE METOJbl U UX KOMOMHAIUMM JAJIS PELICHUS MaTeMaTHYeCKUX
3azay;

® UCIOJIb30BaTh MAaTeMaTUYECKHUE 3HAHMSI I OINHUCAHUS 3aKOHOMEPHOCTEH B
OKpY’Karolllel JefCTBUTETbHOCTH U IPOU3BEICHUSIX UCKYCCTBA;

®  [PUMEHSTh npocreiiune MIpOrpaMMHBIE CpeacTBa u AJIEKTPOHHO-
KOMMYHHKAIIIOHHbBIE CUCTEMBI ITPH PEIIEHUH MaTeMAaTUYECKUX 3a/1ay.
BBINYCKHUK MOJYYHT BO3MOXKHOCTHL HAy4YUThcsl B 7-9 KJjaccax /IS YCHELIHOIO
NPOJOJIKEHHsI 00pPa30BaHUA HA YI1y0JIEHHOM YPOBHE
DJIEMEHTBI TEOPHH MHOKECTB M MATEMaTHYECKOM JIOTUKH

e (CB00OOJHO OMEpPUPOBATHS TOHATHUAMH: MHOXXECTBO, XapaKTEPUCTUKH MHOXKECTBA,
AJIEMEHT MHOJXKECTBa, TIYCTO€, KOHEYHOE W OECKOHEYHOE MHOXECTBO, ITOJMHOKECTBO,
MIPUHAIC)KHOCTD, BKIIFOUCHHE, PABEHCTBO MHOXKECTB, CIIOCOOBI 3a/1aHHE MHOYKECTBA,

®  3a7aBaTh MHOXECTBA Pa3HBIMHU CITOCOOAMU;

®  [IPOBEPATH BHIMOJIHEHUE XapaKTEPUCTUYECKOTO CBOMCTBA MHOYKECTBA;

e CBOOOJHO OIEPUPOBATH MOHSATHUSIMH: BBICKa3bIBAHHUE, HCTUHHOCTh W JIOKHOCTH
BBICKa3bIBAHUSI, CJIOKHBIE U MPOCTHIC BHICKA3bIBAHUS, OTPUIIAHUE BbICKA3bIBAHUI; HCTUHHOCTD U
JIOKHOCTh YTBEP)KJICHUSI U €ro OTpUIIAHWs, OINEpalMy HaJl BBICKA3bIBAHUSAMU: U, WJIH,
HE;YCJIIOBHBIC BBICKA3bIBaHUSI (MMILTUKAITUN);

®  CTPOHUTH BBICKAa3bIBAHUS C UCIIOJIH30BAHUEM 3aKOHOB aJIreOpbl BHICKa3bIBAaHUH.

B noBcegHeBHOI KU3HM U IPH M3Yy4YEHHUH JAPYTUX NIPeAMETOB:

®  CTPOUTH PACCYXJECHHUS Ha OCHOBE MCIOJIb30BaHUs MPABUII JIOTUKU;

® JCIOJIb30BaTh MHOXKECTBA, OIEpallid ¢ MHOXECTBaMH, HUX Tpaduyueckoe
MPEACTABICHUE JIJIsl ONMUCAHMS PeabHBIX MPOLECCOB W SABJICHUM, IPU PEIICHUH 3a/ay JAPYrux
y4eOHBIX MPEAMETOB.

Yucaa

e (CB000JHO OMEpPUPOBATH MOHITUSIMH: HATYPATbHOE YUCIIO, MHOXKECTBO HATypaIbHBIX

qucell, IeJI0€ YHMCIO, MHOXKECTBO IIENIbIX 4YHCell, OOBIKHOBEHHasl JIpoOb, AECATUYHAs IpoOb,

5 3)1605 " JaJICC — 3HATh OMPCACIICHUC TOHATHA, 3HATh U YMCTh N0OKa3bIBATh CBOMCTBa (HpI/ISHaKI/I, CCJIN
OHH GCTB) IMOHATHS, XapaAKTCPU30BATh CBA3U C JPYTUMU IMMOHATUAMU, IPEACTABJIAA OAHO IMOHATUC KaK
4acCTb OCIOCTHOI'O KOMIIJIIEKCA, UCITIOJIB30BAaTh ITOHATUEC U €I'0 CBOMCTBa IIpU IMPOBCACHUN paccynmeHHﬁ,
AO0Ka3aTCIbCTB, PCHICHUHU 3a1a4.
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CMEUIaHHOE YHCII0, PAllMOHATBHOE YUCIIO0, MHOXKECTBO PALMOHAIBHBIX YHCEI, UPPALMOHAILHOE
YUCJIO, KOPEHb CTENEHU N, JCHCTBUTEIHHOE YHMCIO, MHOMXECTBO JCUCTBUTEIBHBIX YHCEI,
reoOMEeTpUUECKasi HWHTEPHpETalusl HATYpaJTbHbBIX, IEJbIX, PalMOHAIBHBIX, JICHCTBUTEIHHBIX
YHCEJT,

® [OHMMATh M OOBICHATH PA3HUIY MEXKIY TIMO3UIUOHHOW W HEMO3UIIMOHHOM
CUCTEMaMH 3aIUCH YHCEIT;

® [IEPEBOJUTDH YUCIIA U3 OJHOM CUCTEMBI 3aMUCH (CUCTEMBI CUMCIICHUS) B APYTYIO;

®  JI0Ka3bIBaTh M MCIOJB30BATh MpPHU3HAKU JAeTuMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11
CYMMBI U MIPOU3BEICHUSI YHMCEIT TIPU BHIMIOJTHEHUN BHIYMCICHUIN U PEIICHUH 3a/1a4;

®  BBINOJHATH OKPYIVICHHE PAlMOHAIBHBIX W HUPPALMOHAIBHBIX YHCEN C 3aJaHHOU
TOYHOCTHIO;

®  CpaBHUBATH JCHCTBUTEIBHBIC YHUCIIA PA3HBIMH CIIOCO0aMU;

®  VYIOPSAOYMBATH YUCIA, 3aITMCAHHBIC B BUAEC OOBIKHOBEHHOUW WM NECATUYHOM apoOu,
YHCIIa, 3alUCaHHbBIE C UCTIOJIH30BAHUEM aprU(PMETHUECKOTO KBAJAPATHOTO KOPHS, KOPHEH CTENeHn
OoubIie 2;

e Haxomquth HOJl m HOK umncen pasHbIMH croco0amMu M HCIOJIB30BaTh HUX IPH
peleHny 3a1a4;

® BBHINOJHATH BBIYHCICHHS W  TPEoOpa3oBaHUs  BBIPAKCHHUH,  COJEpIKAIINX
JEHCTBUTENLHBIE YHUCIIA, B TOM YHCIIe KOPHU HATYpPaIbHBIX CTEIICHEH.
B noBceaHeBHOI KU3HU U TPH U3YyYEHUU APYTUX NPeIMeETOB:

®  BBINOJHATh M OOBSACHATH PE3yAbTAaThl CPaBHEHUS PE3yIbTATOB BBIUUCICHUU TPHU
peIIeHNN TPAKTUYECKUX 3a]1a4, B TOM YHCIIe TPUOTMKEHHBIX BBIUMCICHUH, UCTIONIB3YSl Pa3HbBIC
crocoObl CpaBHCHU;

®  3amKChIBaTh, CPaBHUBATh, OKPYIJISATH UWCIOBbIE JaHHBIE PEATbHBIX BEIUYHUH C
MCIOJIb30BAHUEM Pa3HBIX CUCTEM U3MEPEHHUS;

®  COCTaBJISITHh M OLICHWBATH PA3HBIMHU CIIOCOOAMH YHCIOBBIE BHIPAXKEHUS MIPH PELICHUU
MPaKTUYECKUX 3a7a4 U 3a]a4 U3 IPYTux y4eOHbIX TPEIMETOB.
TosknecTBeHHbIe Ipeo00pa3oBaHus

e (CB000/JHO ONEPUPOBATH MOHATUSAMU CTEIICHHU C LIETIBIM U APOOHBIM MMOKa3aTeeM;

®  BBLINOJIHATH JIOKA3aTEIbCTBO CBOMCTB CTEMNEHH C LEIbIMA M JPOOHBIMHU
MOKa3aTessiMu;

®  ONepUpoBaTh MOHATUSIMHU «OIJHOWIEH», «MHOTOWIEH», «MHOTOWIEH C OJHOMN
MEPEeMEHHON», «MHOTOWIEH C HECKOJbKUMHU MEPEMEHHBIMUY», KOIPQPHUIIMEHTHI MHOTOUYJICHA,
«CTaHAapTHAs 3allMCh MHOTOYJICHAY, CTEIIEHb OJTHOUICHA U MHOTOUJICHA;

e CBOOOJTHO BJIAJIETh IpUEMaMu MpPeoOpa3oBaHUs LEIBIX U APOOHO-PALMOHATBHBIX
BBIPAXECHUMH;

®  BBINOJIHATH PAa3J0KEHHE MHOTOWICHOB HAa MHOXUTENIM Pa3HBIMHU CIOCO0aMU, C
MCIOJIb30BaHNEM KOMOHMHAIIUN Pa3UYHBIX TPUEMOB;

®  WCIOJB30BaTh Teopemy Buera u TeopeMy, oOpaTHyro Teopeme Buera, anms moucka
KOpHEH KBaJpaTHOTO TpeXdJieHa W JJIS PelIeHHs 3aJad, B TOM YHCIe 3a7a4d ¢ mapaMeTpaMu Ha
OCHOBE KBaJIpaTHOTO TPEXUJICHA;

®  BBINOJIHATH JIEJICHUE MHOTOWIEHA HA MHOTOUJIEH C OCTaTKOM;

e  JIOKa3bIBaTh CBOMCTBA KBAJIPATHBIX KOPHEH M KOPHEW CTENeHH N;

®  BBINIOJIHATH MIPEOOpPa30BaHUs BBIPAKEHUH, COJEpKAIIUX KBaJIPaTHBIE KOPHU, KOPHH
CTeneHu N,
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e CBOOOJHO OIMEPHPOBATH MOHITHSIMH «TOXIECTBOY», «TOXKIECTBO HAa MHOYECTBEY,
«TOJIECTBEHHOE MPEOOPa30BAHKEY;

o BBIIIOJIHATL  PAa3JIMYHBIC Hpe06pa303aH1/151 BBIpa)KeHHfI, coacpiKammx MOIYJIH.

() =
B noBceaHeBHOM KU3HU U IIPU M3YYEHHUH APYTrUX NIPeIMETOB:

®  BBINOJIHATH MPEOOPa3OBaHMS U JCHCTBUS ¢ OYKBEHHBIMH BBIPKEHHUSIMH, YHCIOBBIC
KOA(QQHUIMEHTH KOTOPBIX 3aMCAHBI B CTAHJAPTHOM BUJIE;

®  BBLINOJIHATH [PEOOpPa3OBaHUs pALMOHAIbHBIX BBIPAKEHUNW IIPU PpELICHUH 3a/1ad
JPYrux y4eOHbIX IPEIMETOB;

®  BBINOJHATH MPOBEPKY MPaBAONON00Ms (U3NYECKUX U XUMHUYECKHX (OpMya Ha
OCHOBE CPaBHEHUS PA3MEPHOCTEN U BAJICHTHOCTEH.
YpaBHeHUS U HEPABEHCTBA

e (CBo0OOJHO ONEpUPOBATH MOHATHSMHU: ypaBHEHHE, HEPAaBEHCTBO, PaBHOCHIIbHbIE
YpaBHEHHS M HEPABEHCTBA, YPAaBHEHME, SIBIISIIOILEECS CJEACTBUEM JIPYroro ypaBHEHUS,
YpaBHEHUS, paBHOCUJIbHbIE HA MHOKECTBE, PaBHOCUJIbHBIE TPEOOpPa30BaHUsl ypaBHEHU;

e pemiath pa3Hble BHUAbl yYpaBHEHUH U HEPABEHCTB U HUX CHUCTEM, B TOM YHCIE
HEKOTOphle ypaBHeHUs 3 U 4 creneHel, IpoOHO-palioHaIbHbIe U UPPALIMOHAJIBHEIE;

e 3HaTh TeopeMmy Buera [ ypaBHEHHMII CTENIEHH BBIILIE BTOPOW;

® [IOHMMAaTh CMBICJI TEOPEM O PaBHOCHUJIBHBIX M HEPaBHOCWUJIBHBIX MpeoOpa3zoBaHUSIX
YpaBHEHUU U yMETh UX JOKa3bIBaTh;

e  BIAJETh Pa3HbIMU METOJAMH PELICHUS YpPaBHEHUH, HEPABEHCTB U UX CHUCTEM, YMETh
BBIOMPATh METOT PEIICHHS 1 000CHOBBIBATH CBOW BBHIOOD;

®  JCNOJB30BaTh METOJ MHTEPBAIOB AJIS PELICHUS HEPABEHCTB, B TOM YHCIE JPOOHO-
palMOHANIBHBIX U BKJIIOYAIOLINX B CE0s1 MPPALlMOHAIbHBIE BBIPAXKECHUS;

e pemate aaredpanyeckue YpaBHEHHUs M HEPaBEHCTBA M MX CHUCTEMBI C IapaMeTpamu
anreOpanveckuM U rpa@uIecKuM METO aMHU;

®  BJAJCTh pa3HbIMU METOJIAMH JI0KA3aTeIbCTBA HEPABEHCTB;

®  peulaTh ypaBHEHUS B LEIIbIX YUCIIAX;

e u300paXkaTb MHOKECTBA Ha MJIOCKOCTH, 3a/1aBaeMble YpPaBHEHUSIMH, HEPABEHCTBAMU
U UX CUCTEMaMH.

B noBceqHeBHON KM3HM M IIPU U3YYE€HHUH JPYIUX NPeAMETOB:

®  COCTaBJIATh M PElIaTh YpPaBHEHMs, HEPABEHCTBA, UX CUCTEMbI IIPHU PELICHUU 3ajad
JPYruX y4eOHBIX MPEIMETOB;

®  BBINOJHATH OLEHKY HPaBAONON00Us pe3yabTaToB, IMOJIy4yaeMbIX HOpPU pPELICHUU
pa3UyHbIX ypaBHEHHUH, HEPaBEHCTB U MX CUCTEM IIpU pPELICHMH 3a7ad JPYTUX Y4eOHbIX
IIPEIMETOB;

® COCTaBJIATh M peulaTb ypaBHEHUS M HEPAaBEHCTBA C IapaMeTpaMu IpH peLIeHUU
3aJa4 ApYrux y4eOHbIX IPEIMETOB;

®  COCTaBJIATh YpPaBHEHHE, HEPAaBEHCTBO WJIM UX CHCTEMY, OINHUCBHIBAIOLIME pPEaTbHYIO
CUTYaLMIO WIH NPUKJIAJHYIO 337a4y, UHTEPIPETUPOBATE NOJYYEHHBIE PE3YIbTATHI.

DyHKUUH

e (CB0060aHO ONEPUPOBATH MOHATHIMMU: 3aBUCUMOCTb, (DYHKIIMOHATIbHAs 3aBUCUMOCTb,
3aBUCUMAas M HE3aBUCHMas MepeMeHHble, (PyHKUMs, cnocoObl 3agaHusd (PyHKUMH, apryMEeHT U
3Ha4YeHue (PyHKUUHU, 00JIACTH ONpEJeNIeHHs] 1 MHOKECTBO 3HAa4eHUs (QYHKUWHU, HYIU (PYHKIHH,
MIPOMEXYTKA 3HAKOIOCTOSIHCTBA, MOHOTOHHOCTh (DyHKIMH, HauOoJibllee W HauMEHbIlee
3HA4YeHHUs, YETHOCTH/HEYETHOCTh (DYHKUIMHU, TNEPUOAUYHOCTh (GYHKIUH, Tpaduk (yHKUIUH,
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BEPTUKAJIbHASL, TOPU30HTANIbHAS, HAKJIOHHAsI aCHMOTOTHI; I'pauK 3aBUCUMOCTH, HE SBIIAIOLICHCS
dynxumei,

e crpouth rpaduku (YHKUWH: JHMHEHHOW, KBAJAPATUYHOH, JAPOOHO-ITMHEHHOMH,
CTEIICHHOM [PY PA3HBIX 3HAYCHHUAX MOKA3aTeNs CTENCHH, y — |x|;

®  HCHOJIBL30BaTh NpeoOpa3oBanus rpaduka GYHKUMH y — f(x) IS [OCTPOECHHUS
rpaduKoB GYHKUUHA y — af (kx +b)+c

®  aHANM3UPOBATH CBOICTBA (GYHKIMI U BUJ rpaduka B 3aBUCIMOCTH OT TapaMETPOB;

e CBOOOJHO OMEPHPOBATH  TOHATHAMU:  TOCIEIOBATEIBHOCTh,  OTrpaHHYCHHAS
MOCIIEIOBATEIbHOCTh, MOHOTOHHO BoO3pacTaromas (yObIBAIOIIast) MOCIEA0BATEILHOCTD, MPEIe
MOCIIEIOBATEIILHOCTH,  apuMeThdecKas  Iporpeccusi,  TI'eOMeTpuUYecKas  MPOrpeccus,
XapaKTEepUCTUUYECKOE CBOWCTBO apu(PMeTHIECKOU (T€OMETPUUYECKON) IPOTPECCHUH;

® JWCMOJNB30BAaTh METOJl MAaTeMaTWYeCKOW WHIYKIMH Ui BBIBOAA  (OPMYIL,
JI0Ka3aTeIbCTBA PABEHCTB M HEPABEHCTB, PEUICHUS 3aa4y Ha JCITUMOCTh;

®  WCCeoBaTh MOCIENOBATEILHOCTH, 3aJJaHHBIE PEKYPPEHTHO;

e pemarh KOMOWHHMPOBAHHBIC 33/a4d Ha apU(PMETHYECKYI0 U TEOMETPHUYECKYIO
MIPOTPECCHH.

B noBceqHeBHO¥ KM3HU ¥ TPU U3YYE€HHUH PYTUX NMPeAMETOB:

®  KOHCTPYHPOBATh M MCCIENOBATh (DYHKIIMH, COOTBETCTBYIOIINE PEATHHBIM IPOIIECCaM
W SIBJICHUSIM, MHTEPIPETUPOBATH IOJyYCHHBIC PE3YIbTaThl B COOTBETCTBUU CO CIEIU(PHKON
MCCIIETyeMOTO TIPOIIecca UITH SBIICHHUS;

®  WCIMOJB30BaTh rpadUKy 3aBUCHUMOCTEH ISl MCCIIEAOBAaHUS PEATbHBIX MPOIECCOB U
SIBJICHUM;

® KOHCTPYMpPOBaTb M MCCJIEIOBATh (DYHKLUMU NPH PEIICHUH 33had APYrHX y4eOHBIX
IIPEJIMETOB, MHTEPIPETUPOBATh IOJYYEHHBIE DPE3ylbTaThl B COOTBETCTBUU CO CIELUPHKON
y4eOHOTO MpeaMeTa.

CTaTHCTHKA ¥ TeOPHUS BEPOATHOCTEH

e (CB000JHO ONIEPUPOBATH MOHATUSMH: CTOJIOUATHIE U KPYTOBBIC TUArPAMMBI, TAOIHIIbI
JaHHBIX, CpeJHEee apuPMEeTHIECKOe, MeInaHa, HanOoJIblliee U HAUMEHbBIIIEE 3HAYCHUST BBIOOPKH,
pa3max BBIOOPKH, TUCTIEPCHS U CTaHAAPTHOE OTKIIOHCHHUE, CIydaiiHasi H3MEHYHBOCTD;

e  BBrIOMpaTh Hanbosiee yA0OHBIN CrIOCO0 MpeACcTaBIeHUS HH(DOPMAIUH, aJICKBaTHBIN e
CBOWCTBAM H IIEJISIM aHAJIH3a,

®  BBIYUCIIATH YUCIIOBBIC XapaKTEPUCTHKH BBIOOPKHU;

e  CcBOOOJIHO ONEPUPOBATh MOHATHIMU: (DAKTOPUAI YKCIIA, TIEPECTAHOBKH, COUCTAHHS U
pasmerneHus, TpeyrojbHuk [lackais;

e CBOOOJMHO ONEPUPOBATH TOHATHSAMH: CIYYalHBIA OIBIT, CIy4alHBIH BBIOOD,
UCTIBITAaHHE, DSJIEMECHTAapHOE ClIydailHOe COObITHE (MCXOM), KJIACCHYECKOE OTIpe/IeiCHUe
BEPOSATHOCTH CIIy4alHOTO COOBITHS, OTEpalMi HaJ CIy4alHbIMU COOBITUSIMH, OCHOBHBIC
KOMOMHATOPHbIE (POPMYJIBI;

e CcBOOOJHO ONEpPUPOBATh MOHATHAMM: CIyYalHBIA OIBIT, CIy4alHBIM BBIOOD,
UCTIBITAaHWE, DJEMEHTapHOE Cly4daiiHoe coObITHe (MCXOM), KIIACCHUECKOe OIpeseieHue
BEPOSATHOCTH CIYy4alHOTO COOBITHS, ONEpaly Haj CIy4alHbIMU COOBITUSMHU, OCHOBHBIE
KOMOMHATOPHbIE (POPMYJIBI;

e 3HaThb INPUMEpPHl CIy4YaWHBIX BEJIMYUH, W BBIUUCIATH WX CTATUCTUYECKUE
XapaKTepUCTUKH;

®  HCNOJB30BaTh POPMYIIBI KOMOMHATOPHKY MPH PEIICHMH KOMOMHATOPHBIX 337134,
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° peuiath 3aJa4 Ha BbBIYUCIICHHUC BCPOATHOCTH B TOM YHUCIC C HCIIOJIB30BAHUCM
dbopmyi.
B noBceHeBHO¥ )KM3HU ¥ TPU U3YYEHHUH JPYTUX NPEAMETOB:

® TpeACTaBIATh HHPOPMALMIO O PEaIbHBIX IPOIECCaX U SBICHHUSIX CIIOCOOOM,
aJICKBaTHBIM €€ CBOMCTBAM H IIEJIM UCCIICIOBAHMSI,

®  aHANM3UpPOBaTh M CpPaBHUBATh CTATHCTUYCCKHE XapPAKTEPUCTHKH BBIOOPOK,
IMOJYYCHHBIX B IMpPOLECCC PCUHICHUA HpHKHaILHOfI 3aaa4d, H3YUCHHUA PCaJIbHOIO ABJICHHA,
pelIeHus 3a/1a4u U3 IPYTUX y4EOHBIX IIPEIMETOB;

®  OLEHMBATh BEPOSITHOCTh PEAJIBHBIX COOBITUHN U SBJIEHUHN B PAa3JINYHBIX CUTYaLIUAX.
TekcToBBIE 32124

e Pemaths mpocThie U CIOXKHBIE 33Jaud, a TaKXKe 3aJaud MOBBIIIEHHON TPYJHOCTU U
BBIICIIATh UX MaTEMaTHUECKYIO0 OCHOBY;

®  pacrno3HaBaTh pa3HbI€ BUJbI U TUIIBI 33/1a4;

®  WCIIOJIb30BaTh pa3Hble KPATKHE 3alMCH KaK MOJIEIM TEKCTOB CIOXHBIX 3ajau U 3aJa4
MOBBIIEHHONW CJIOXKHOCTH JJIsl TOCTPOEHUS MOMCKOBOW CXEMbl M DPELIEHHs 3a/aad, BbIOMpATh
ONTHUMAJIBHYIO JUIS pacCMAaTPUBAaEMOIl B 33/1a4e CUTyallud MOJEIb TEKCTa 3a7a4u;

e pa3nuuaTh MOJENIb TEKCTa W MOJENb PElIeHUs 3aJaud, KOHCTPYUPOBATH K OJHOM
MOJIENU pEelIeHHsI CJIOKHBIX 3a7a4 pa3Hble MOJIEIH TEKCTa 3a/1auH;

® 3HATh U NPUMEHSTH TPH crioco0a MoKcKa perieHus 3a1ad (0T TpeOOBaHUSI K YCIIOBUIO
1 OT ycJIOBUS K TpeOOBaHHI0, KOMOMHUPOBAHHBIN);

®  MOJEIMPOBAThH PACCYKIEHUS MPU MOUCKE PEIICHUS 3a/1a4 C TOMOUIbIO Tpad-CXEMBbI;

®  BBIJEIATH ATAIbl PEHICHUS 33a4 U COIepKaHHe Ka)KIOro 3Tara;

e yMeTb BBIOMpPATh ONTHUMAJbHBIA METOJ pELIEHHs 3aJaud U OCO3HAaBaTh BHIOOD
METOJ]a, paccMaTpUBATh pA3JIMYHbIE METOMbl, HAXOAWUTh pa3Hble DELICHHUA 3aJadd, eclu
BO3MOJKHO;

®  AHANU3UPOBATH 3aTPYAHEHUs NPH PEIICHUU 3a]1a4;

®  BBINOJIHATH PA3JIMYHbIE MPEOOpPa30OBAHUS MPEUIOKEHHON 3a/aud, KOHCTPYHUPOBATh
HOBBIE 33/1a41 U3 JAHHOMW, B TOM 4KCIIe OOpaTHBIE;

®  UHTEPHPETHPOBATh  BBIUMCIUTENBHBIE pPE3yJIbTaThl B  3ajade, HCCIEN0BaTh
IIOJIy4EHHOE peIlIeHHUE 3aJauu;

® U3MEHATh YCIOBME 3ajay (KOJIMYECTBEHHbIE WJIM KAauyeCTBEHHbIE JIaHHbIE),
HCCIIeI0BaTh U3MEHEHHOE IIPe00pa30BaHHOE;

®  AHATU3UPOBATh BCEBO3MOXKHbBIE CUTYAI[MH B3aMMHOTI'O PACIOJIOKEHUS IBYX 0OBEKTOB
U U3MEHEHHE UX XapaKTEePUCTHK IPH COBMECTHOM JIBUKEHUHU (CKOPOCTb, BPEMsl, paCCTOSHHE)
IIPU PELICHUH 3aJay Ha JBHXKCHUE JIByX OOBEKTOB KaK B OJHOM, TaK U B IPOTHUBOMOJIOXHBIX
HaMpaBJICHUAX, KOHCTPYUPOBATh HOBBIE CUTyallUd HA OCHOBE M3MEHEHMsI YCIOBMH 3ajauu Ipu
JBMKEHUM T10 PEKE;

®  HCCIEN0OBaTh BCEBO3MOJKHBIE CUTYallMy TPU PELIECHUM 33134 Ha JBM)KCHHUE IO PEKE,
paccMaTpuBaTh pa3HbIe CUCTEMBI OTCUETA,

e peulath pa3sHOOOpPA3HbIE 3a/la4u «HA YACTHY;

e pemath U 000CHOBBIBATH CBOE PELICHHE 33jJjau (BBIACIATh MATEMAaTHUECKYIO OCHOBY)
Ha HAaX0X/IEHUE YacTH YMCIIa U YUCIIA 110 ero YacTH Ha OCHOBE KOHKPETHOTO CMBbICHIA ApoOu;

e OOBSICHATH WJCHTUYHOCTDH 33/1a4 PA3HbIX THUIIOB, CBSA3BIBAIOIIMX TPU BEIUYHMHBI (Ha
paloTy, Ha MOKYNKH, HAa JIBU)KCHUE), BBLACIATH 3TU BEIMUYMHBI U OTHOILEHHUS MEXIY HHUMH,
MPUMEHSATH UX MIPH PELICHUHU 3a]1a4, KOHCTPYUPOBAaTh COOCTBEHHBIE 3a/1a4 YKa3aHHBIX THIIOB;
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e  BIAJCTh OCHOBHBIMU METOJAMH PEIICHHS 33]a4 Ha CMECH, CILJIaBbl, KOHIICHTPAIUH,
HCIOJIb30BATh WX B HOBBIX CHTYAIIMSIX MO OTHOIIEHUIO K U3YUYEHHBIM B TIPOIIECCE OOYICHHUS,

e  pemiaTth 3a7a4d Ha MPOIICHTHI, B TOM YHCIIC, CIOKHBIC MIPOLEHTHI C 00OCHOBAHUEM,
WCIIOJIb3YS pa3HbIE CIIOCOOBL;

®  pemarh JIOTUYESCKUE 33]]a49d Pa3HBIMU CIIOCOOAMH, B TOM YHUCIIC, C IBYMS OJIOKAMH H
C TpeMs OJIOKaMU JaHHBIX C TIOMOIIBIO Ta0JIHII,

e pemiath 3aJa4d [0 KOMOWHATOPUKE U TEOPUHM BEPOSITHOCTEH Ha OCHOBE
WCII0JIb30BAHUS N3YYCHHBIX METOJIOB 1 00OCHOBBIBATH PEIIICHUE;

®  pelIaTh HECJIOXKHBIC 337a4d TI0 MATEMATHIYEeCKON CTaTUCTUKE;

® OBJAJICTh OCHOBHBIMH METOJAMHU PCIICHHS CIOKCTHBIX 3a7ad: apu(METHUCCKHM,
aredpanveckuii, mepedop BapuaHTOB, TEOMETPUUYCCKHH, TpaUICCKUil, TPUMEHSTh MX B HOBBIX
10 CPAaBHEHUIO C M3yYCHHBIMU CUTYAITUSX.

B noBceqHeBHOIM KU3HM U MPH U3YyYEHUH IPYTUX MPEIMETOB:

e KOHCTPYHPOBAaTh HOBBIC JUISI JAHHOW 3a7add 3aJadyHble CUTYallMd C YYETOM
pEATbHBIX XapaKTePUCTHK, B YACTHOCTH, MPH PEIICHWH 3a7a4 HAa KOHIICHTPAIWH, YYUTHIBAThH
IUIOTHOCTH BEIIECTBA; peliaTh M KOHCTPYHPOBAThH 33JIa4d HA OCHOBE PACCMOTPEHHS PEaTbHBIX
CUTYaIUH, B KOTOPBIX HE TPeOyeTCsl TOUHBIA BEIYHCITUTEIHHBIA Pe3y/IbTarT;

e  pelraTth 3aJIa4M Ha JIBIDKCHHUE TI0 PEKe, pacCMaTpuBasi pa3HbIe CUCTEMBI OTCUETA;

®  KOHCTPYHPOBATH 3a7a4HbIE CUTYAIIWH, PHUOJIMKCHHBIC K  peallbHO#
IeHCTBUTEIILHOCTH.

T'eomerpuueckue (hUrypnl

e (CB0o0OJHO OMNEpUPOBATH T'C€OMETPUUECKUMHU MOHATHSAMHU TpPU PEIICHUH 3a1ad U
MIPOBEJICHUN MaTEMaTHICCKUX PACCYKICHUH;

®  CaMOCTOATEIHHO (POPMYITHPOBATH ONPECIICHUS TCOMETPHUSCKUX (DUTYp, BBIIBUTaATh
TUIIOTE3bl O HOBBIX CBOMCTBAaX M INPU3HAKAX T'€OMETPUYCCKUX (UTYp M OOOCHOBBIBATH HIIH
OTpOBepraTh WX, 0000MATh WM KOHKPETHU3MPOBATh PE3yJIbTaThl Ha HOBBIE KJIacchl (UTYD,
MIPOBOJIMTH B HECJIOXKHBIX CITydasx KIACCH(UKAMUIO GUTYP TIO PA3INIHBIM OCHOBAHUSM;

e  JCCIIEI0BATh YEePTEHKH, BKJIIOYast KOMOMHAIIMH buryp, W3BJIEKATh,
HHTEPIPETUPOBATH U MPEOOPa30BIBATH HH(POPMAITUIO, TIPEICTABICHHYIO Ha YepTexkKax;

e  peliarh 3aJla4d FEOMETPHUYECKOTO COJICP)KAaHHWs, B TOM YHUCIIC B CHUTYaIlUAX, KOTJa
QITOPUTM PEIICHHUS HE CJICAYeT SBHO W3 YCJIOBHS, BBINOJHATHL HEOOXOJMMBIC JUIS PEIICHUS
3aJla4M JIOMOJIHUTCIIBHBIC TOCTPOCHHUS, HCCIIECI0BaTh BO3MOXKHOCTh IPHMEHCHHS TEOpeM U
bopMyI Ui peleHus 3a1ay;

e  (GopMyIHPOBATh U JIOKA3bIBATH TEOMETPUUYCCKHE YTBEPIKICHHUSI.

B noBceqHeBHO¥ *KM3HU ¥ TPU W3YYEHUH IPYTUX MPEAMETOB:

®  COCTaBJIATH C HCIIOJIb30BAHUEM CBOMCTB T'€OMETPHUECKUX (UTYP MaTEeMaTUYCCKHE
MOJICII JUIS PCIICHHs 3aJa4 IMPAKTHYCCKOro XapakTepa W 3ajJa4 M3 CMEKHBIX JUCIUILIMH,
MCCIIEeIOBATh MOTYYCHHbBIE MOJIEIA U UHTEPIPETUPOBATh PE3yIbTaT.

OTHomEeHN

e Bragers MoHATHEM OTHOIIECHUS KaK METaPEIMETHBIM;

e  CcBOOOJHO ONEPUPOBATH MOHATHIMH: PAaBEHCTBO (UTYp, paBHbIE (PUTYPHI, pABEHCTBO
TPEYrOJbHUKOB, TapalieIbHOCTh MPSAMBIX, NEPHNEHANKYIIPHOCTh TMPSAMBIX, YIIBI MEXIY
MPSMBIMU, TIEPICHIUKYISAP, HAKIOHHAS, MPOEKIMs, mojaodue ¢uryp, momoOHbIe (UTYpHI,
MOJ00OHBIE TPEYTOJIbHUKH,

®  WCIOJIb30BaTh CBOMCTBA MOJOOMS M paBeHCTBA GUTYp MIPH PEIICHUH 3a]ad.

B noBceaHeBHOI KU3HM U MPH U3YyYEHUH APYTUX MPEIMETOB:
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° HCIIOJIb30BATh OTHOMICHUSA MJIA TOCTPOCHUA U HUCCICAOBAHUA MATCMATHYCCKUX
Mojienel 00BbEKTOB peallbHOM KHU3HH.
H3mepennsi u BbIYHMCIEHHS

e (CB00OOJHO OmepHpOBaTh MOHATHAMH JUIMHA, TUIOMIAh, 00BEM, BEIIMYMHA yIiia Kak
BCIIMYMHAMH, HUCIIOJIB30BATH PABHOBCIMKOCTb WU PAaBHOCOCTABJIICHHOCTL IPHU PCIICHHUU 3aJ]a4 Ha
BBIYUCIICHUEC, CAMOCTOATCIILHO MOJTYYaTh U UCIIOJIB30BATh (bOpMyJIbI JJIL BBEIUMCIICHUH HJIOH_[aI[ef/'I
u 00beMOB (puryp, cBOOOJHO ONMEPHUPOBATH IUPOKUM HAOOPOM (POpMyn Ha BBIUMCICHHE NpPU
PEIICHNHU CIIOKHBIX 3aaa4, B TOM YHCJIC U 3a1a4 HAa BBIYMCIICHUC B KOM6I/IHaIII/I$IX OKPY)XHOCTHU U
TPCYroJIbHUKA, OKPYXHOCTHU U YETBIPCXYTI'OJIbHHKA, a TAKXKEC C IPUMCHCHUCM TPUTOHOMCTPUU

®  CaMOCTOATENBHO (POPMYITHPOBATH THIIOTE3BI M MPOBEPSITH UX JOCTOBEPHOCTD.

B noBceqHeBHO¥ KM3HM M IPU U3YYE€HHUH PYIUX NPeAMeTOB:

e cBOOOJHO omepupoBaTh (GopMynamMH MpH pPELIEHUH 3a7ad B JAPYrUX Y4EOHBIX
MpeAMeTax U MpHU MPOBEICHUHN HEOOXOUMBIX BEIYUCIICHUI B PEAIbHON KU3HU.
LeomeTpuyeckHe MOCTPOEHUs

e OnepupoBaThb NOHITHEM HaboOpa 3JIEMEHTOB, OMIPEIENAIOIIUNX T€OMETPUUYECKYIO
durypy,

®  BIAJETh HAOOPOM METO/I0B NOCTPOCHUHN IIUPKYJIEM U JTUHEUKOM;

®  [POBOJUTH AHAIU3 U PEAN30BBIBATh 3TAIBl PEIICHU 3a7a4 Ha IOCTPOEHUE.
B noBceaHeBHOI KU3HM U NIPU M3YYEHHUH JAPYTUX NIPeAMETOB:

° BBINIOJIHATH MOCTPOCHUA HA MECTHOCTH,

®  OILEHHMBATh pa3Mephl peasbHbIX O0BEKTOB OKPYKAIOLIETO MUPA.
IIpeoOpa3oBanus

e OrmepupoBaTh JBIKEHUSMH U TpeoOpa3oBaHUSIMU KaK MeETanpeAMETHBIMU
MOHATHSIMU;

®  ONepuUpoBaTh MOHSATHEM JBIDKCHHS U MpeoOpazoBaHMs MOJA00MS Il 000CHOBAHMIA,
CBOOOJIHO BJIQJIETh MPUEMaMHU TIOCTPOCHUS (DUTYp C TOMOIIBIO JBMXKCHUH M TPeoOpa3oBaHUS
mo00us, a Tak)Ke KOMOWHAIIUSIMU IBOKCHUH, IBIDKCHHU U TPe0Opa3oBaHMiA;

® WCIOJIb30BAaTh CBOMCTBA JBMXKEHMH U  MmpeoOpa3oBaHWil Ui  IPOBEACHUS
000CHOBaHHUS U I0KA3aTEIbCTBA YTBEPXKACHUI B TEOMETPUH U IPYTUX YUEOHBIX MpeaMeTax;

®  [0JIb30BAThCSl CBOMCTBAMU JBHKEHUH U PeoOpa30BaHUil IPU PEIICHUH 3a/ay.
B noBcegHeBHOIM KU3HM U NP U3YyYEeHUH APYTUX MPeIMeTOB:

® [PUMEHSATh CBOMCTBA JBIXKEHUI W NPUMEHATh MOA00HE Ui MOCTPOCHUH H
BBIYMCIICHUH.
BeKTOpbl M KOOPAMHATHI HA MJIOCKOCTH

e (CBo0OJHO oOmNEpUPOBATH TMOHATUSAMHU BEKTOpP, CyMMa, pa3HOCTb BEKTOPOB,
MPOM3BEACHUE BEKTOpa Ha YHCJIO, CKaJsIpHOE IPOU3BEICHHUE BEKTOPOB, KOOPIMHATHI Ha
IJIOCKOCTH, KOOPJIMHATHI BEKTODA,

e  BIAJETh BEKTOPHBIM U KOOPAWHATHBIM METOJIOM Ha TUIOCKOCTH JJISl pelIeHUs 3a/1ad
Ha BBIYUCJICHHUE U I0Ka3aTeNbCTBA;

®  BBINIOJIHATH C TOMOIIBIO BEKTOPOB M KOOPAMHAT JOKA3aTENbCTBO HM3BECTHBIX €MY
reoMeTpuueckux (hakToB (CBOMCTBA CPEeIHUX JIMHUM, TEOPEM O 3aMeYaTeIbHBIX TOYKAX U T.I.) U
MOJIy4aTh HOBBIE CBOMCTBA U3BECTHBIX (DUTYD;

®  WCIIOJIb30BaTh YpaBHEHUS GUTYp Ul PEIICHUs 33a4 U CAMOCTOSITEILHO COCTABISTh
ypaBHEHUS OTACTBHBIX IIIOCKUX QUTYD.
B noBceaHeBHOI KU3HM U MPH U3YyYEHUH APYTUX MPEIMETOB:
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®  JCNOJB30BaTh MOHATHS BEKTOPOB M KOOPAMHAT JJIs pEIIeHUs 3agad 1o (Qusmke,
reorpaduu U APYruM y4eOHBIM MTPEIMETaM.
Hcropus MaTteMaTHKHU

e JloHumaTe MaTeMaTHKy Kak CTPOr0 OPraHM30BAaHHYIO CHCTEMY HAay4HbIX 3HaHUH, B
YaCTHOCTH BIIQJECTh TPEACTABICHUSAMH 00 AaKCHMOMAaTHYECKOM IIOCTPOCHHH T'€OMETPHUH U
IIEPBUYHBIMU IIPEJICTABICHUAMH O HEEBKINAOBBIX T€OMETPUIX;

e paccMarpuBaTb MAaTE€MaTHKy B KOHTEKCTE MCTOPHM pa3BUTUSA LMBWIM3ALMM U
HUCTOPHUM PA3BUTHUS HAyKH, IOHUMATh POJIb MaTEMAaTUKH B pa3Butuu Poccun.

MeToabl MATEMATHKH

L4 BJIaI[eTI) SHaAHUAMHU O PA3JIMYHBIX MCTOAAX 00OCHOBAHHS H OIMPOBCPIKCHU A
MaT€MaTU4YCCKUX yTBCp)KIIeHI/If/'I N CaMOCTOSTCIIbHO ITPUMCHATD UX;

L BJIAJICT HABbIKaMMW aHalin3a YCJIOBHA 3ada4u W OHNPCACICHUA MNOAXOOAIUX JJIA
peIICHMA 3aaa4 U3YUCHHBIX MCTOJ0B UJIU UX KOM6HH&HHﬁ;

L XapaKTCpUu30BaThb IMPONU3BCACHUSA HCKYCCTBa C Y4€TOM MaTE€MaTUdYCCKUX
3aKOHOMCpHOCTeI\/’I B mnpupoae, HCIIOJIBb30BAaTh MaT€MaTHYCCKHUEC 3aKOHOMCPHOCTHU B
CaMOCTOATCIIBHOM TBOPYCCTBE.

B yciaoBusiX 0CBOCHHSI a1alITUPOBAHHOM 00pa30BaTe/IbHONM NPOrpaMMbl OCHOBHOI'O
0011ero oopazoBaHus
1) BBIMYCKHHMK CJIENOi M CJIA00BHISIIIMIA
e oOBJIAJleeT TPaBUJIAMU 3AIUCH MAaTEMATHYECKUX (OPMYT U CHEIHATBHBIX 3HAKOB
penbedHo-ToueuHOM cuctemsl JI.bpaitns;
e oOBJaJeeT TaKTUIbHO-OCS3aTENIbHBIM CIIOCOOOM O0OCIEAOBaHUA UM BOCHPUATHUS
penbedHBIX U300pKEHUN MPEAMETOB, KOHTYPHBIX H300pKCHHN T€OMETPHUYCCKUX
¢buryp u T.11.;
e Hay4yMTCsl YUTaTh pesbedHble rpaduKu IeMEeHTapHbIX QYHKIUN HAa KOOPAUMHATHOM
IJIOCKOCTH;
® Hay4YHTCS IPUMEHATH CHEIHAIbHBIE IPUCTIOCOOICHHUS TSl pelbe(HOrO YTCHHUS.
2. Conepskanue y4eOHOro npeamera « MaremaTuka
ConepxkaHue KypCcOB MaTeMaTHKH S5—6 KlaccoB, aireOpbl M TeoMeTpuu 7-9 KiaccoB
00BEMHEHO KaK B HCTOPUYECKH CIIOXKHBIIMECS JUHUM (4YucioBas, airedpanyeckas,
reoMerpuueckas, (QpyHKIUMOHAIbHAs U Jp.), TAK U B OTHOCUTEIILHO HOBBIE (CTOXacTHYeCKas
TUHUS, «peanbHas MaTemaThka»). OTHelabHO TMpEeACTaBICHBbl JIMHHS CIOKETHBIX —3ajad,
UCTOpUYECKas JINHUSL.
DJIeMEeHTBI TEOPUM MHOKECTB M MATEMATHY€CKOM JIOTUKH
Cornacio ®I'OC ocHoBHOro o001ero o0Opa3oBaHHs B Kypc MaTeMaTHKUA BBEIEH pasjen
«Jloruka», KOTOPBII HE Mpe/oiaraeT JOMOJIHUTEIBHBIX YaCOB HA M3yYCHUH U BCTPAMBACTCS B
pa3nuyYHbIE TeMbl KypCOB MaTeMaTHKUd M HH(POPMATHKU U TMpEABapsSeTCs O3HAKOMIICHHEM C
3JIeMEHTaMU TEOPUH MHOMXKECTB.
MHokecTBa M OTHOLIEHHUS MEK1y HUMU
MHOXeCTBO, Xapakmepucmuyeckoe CE80UCMB0 MHONCECMBd, SIEMEHT MHOXKECTBA, MYCMOoe,
KOHeuHoe, OeckoHneuHoe MHodcecmgo. IlomMHoOxecTBO. OTHOIIEHHE TMPUHAATICKHOCTH,
BKJIFOUEHUSI, PaBEHCTBA. DJIEMEHThI MHOKECTBA, CIIOCOOBI 3a/laHUsl MHOXECTB, PACHO3HABAHUE
NOOMHONCECE U DTIEMEHMNO8 NOOMHONCECME C UCNONb308AHUEM KpY208 Diliepa.
Onepanum Hal MHOKeCTBAMHM
[lepeceuenre U 0ObEAMHEHUE MHOXKECTB. PazHocmb MHOMCecm8, OONOIHEeHUe MHOMCEeCmsd.
Humepnpemayus onepayuti Ha0 MHOXCECMEAMU C HOMOWbIO Kpyeos Jiiepa.
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DJIeMeHTbI JIOTHKH
Onpenenenue. YTBepxkaeHUs. AKCHUOMBI U TeopeMbl. JlokazaTenbcTBO. Jloka3aTeslbcTBO OT
npoTtuBHOTro. Teopema, oOparHas ganHou. [Ipumep u KoHTpIIpUMED.
Bricka3biBaHust
HcTtuHHOCTD M JIOKHOCTD BhICKa3biBaHUs. ClodicHble u npocmele svickaszviganus. Onepayuu Hao
8bICKA3bIGAHUAMU C UCNONb30B8AHUEM JIO2UHECKUX CEA30K: U, UNU, He. YCl06Hble 8blCKA3bIBAHU
(umnauxayuu,).

ConepxxaHue Kypca MaTeMaTHKH B 5—6 ki1accax
HarypajibHble Yucjia ¥ HYJIb
HarypajbHblIil psi Yucel U ero cBOMCTBA
HarypanpHoe umciio, MHOXECTBO HATYpaJbHBIX YHCEI M €ro CBOWCTBA, H300pakeHue
HAaTypaJbHbIX YUCEJ TOYKAMH HA YHUCJIOBOM MpsiMoil. MCHoJib30BaHME CBOMCTB HATYyPATBbHBIX
YUCEJT MPU PEIICHUH 3a7a4.
3anuch U YTeHHEe HATYPAJIbHBIX YHCE
Paznuune mexay uudpoit u yncinom. Ilo3uimonHas 3anuch HATypaJbHOIO YMCIIA, TOMECTHOE
3HauYeHHE IUQPBI, pa3psabl U KIacChl, COOTHOIIEHUE MEXIY JIBYMS COCEIHHUMH Pa3psIHBIMU
eAMHUIIAMU, YTCHUE U 3aITUCh HATypaIbHBIX YHCEIL.
OxkpyriieHne HATYPAJBLHBIX YHCeJ
Heo6xomumocTs okpyriienus. [IpaBuio okpyrieHus: HaTypadbHBIX YHCEIL.
CpaBHeHHe HATYPAJBbHBIX YK CeJI, CPaBHeHHE ¢ YUCaoM ()
[Tonatre o CpaBHEHHHM YHCEJ, CpaBHEHHE HATypaJbHBIX YHCEN JIPYr C JIPYyroM U C HYyJEM,
MaTeMaTH4ecKas 3alich CPaBHEHHH, CTIOCOOBI CPAaBHEHUS YHCEL.
JeiicTBHSA ¢ HATYPAJIbLHBIMH YHCJIAMHU
CnoxeHue M BBIUATAHHWE, KOMIIOHEHTBHI CIIOKEHMS W BBIYMTAHMS, CBSA3b MEXIYy HHUMH,
HAax0KJICHUE CyMMBbI U Pa3HOCTH, U3MEHEHUE CYMMBbI U Pa3HOCTH IPHU U3MEHEHUN KOMIIOHEHTOB
CJIOKEHHUS U BBIYUTAHUS.
YMHOXEHUE U JIeIIeHUE, KOMIIOHEHTBl YMHOKEHUS U JICIICHUS, CBSI3b MEXKIy HUMH, YMHOKCHUE
U CIIO)KEHUE B CTOJIOMK, JIeJIEHUE YTOJIKOM, IpOBEpKa pe3yiabTaTa C MOMOIIBIO NPUKUAKH U
o0paTHOrO JeMCTBUSL.
[lepemecTuTenbHBIN U COYETATEIbHBIM 3aKOHBI CIIOKEHUS U YMHOXKEHHUS, PACIPEACIUTEIbHBIN
3aKOH YMHOXEHHSI OTHOCUTEJIBHO CJIOXKEHUS, 000CHO8AHUE ANOPUMMOSE  GbINOIHEHUs.
apughmemuueckux oeticmsuil.
CreneHb ¢ HATYPaJIbHBIM MOKa3aTeJIeM
3anuch 4YMClia B BHJE CYMMBI Pa3psIHbIX CJIaraéMblX, HOPSAJOK BBIIOJHEHUS JACUCTBUI B
BBIPAXKEHUSAX, COACPKALUIUX CTENECHb, BBIYMCICHUE 3HAYEHUN BBIPAKEHUW, COJEpKallnX
CTEIEHb.
YuciioBble BHIPAKEHN S
UucnoBoe BbIpaXeHHE U €r0 3HAYEHUE, MOPSAJOK BBITIOJHEHUS TEHCTBUIA.
JlejieHHE ¢ 0CTATKOM
JleneHue ¢ OCTaTKOM Ha MHOKECTBE HATYpaJbHBIX YHUCEN, CBOUCMBA OeleHUs C OCMAMKOM.
[IpakTuueckue 3aa4n Ha IEJIEHUE C OCTATKOM.
CBoJlicTBa ¥ NPU3HAKH JAeJTUMOCTH
CBOICTBO NIENMMMOCTH CyMMBI (pa3HocTH) Ha umcio. [lpusHaku menumoctu Ha 2, 3, 5, 9, 10.
Ipusnaxu Odenumocmu una 4, 6, 8, 11. Jloxazamenbcmeo npusnaxos Oenumocmu. Perienue
MPAKTUYECKHX 33J1a4 C IPUMEHEHUEM MTPU3HAKOB JIETUMOCTH.
Passio:keHue 4nc/ia Ha MPOCTbIe MHOKUTEIH
[IpocThie U cocTaBHBIE YKCTA, peuemo Dpamocgena.
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PasznokeHne HaTypaJlbHOTO YHCIIAa HA MHOXHUTENH, PA3JI0KEHHE Ha IMPOCTHIE MHOMKUTEIH.
Konuuecmso Oenumeneu uucna, aneopumm pasiodceHusi YUcid HA NPOCMble MHONMCUMENU,
OCHOBHASI meopema apupmemuxu.

AJredpanyeckne BbIpPaKeHHs

Hcnonb3oBanue OykB st 00O3HAYEHHWS YHCEN, BBIYMCICHUE 3HAYCHHS alTreOpandecKoro
BBIPKEHUS, TPUMECHEHUE aNreOpanvecKuX BBIPAKEHUHN I 3aIFCH CBOWCTB aprU(METHICCKUX
JeUCTBUM, TpeoOpa3oBaHNe alredpandecKuX BhIPAKEHUI.

JeanTenu U KpaTHbIe

JlenmuTenb W €ro CBOWCTBA, OOMIMI JENWUTENh JIBYX W OoJiee YuCeN, HAaMOONBIIWN OOIIMi
JeIUTENb, B3aUMHO MPOCTHIC YMCIIA, HAX0XJACHUE HanboJbiero oomero aenutens. KpatHoe u
€ro CBOMCTBa, OOIIee KpaTHOE ABYX W OoJjiee uuces, HauMeHbllee 00IIee KpaTHoe, CIOCOObI
HAXO0XJICHUS HAUMEHBIIIETO 00IIEro KpaTHOro.

JApodu

OO0bIKHOBEHHBbIE APOOH

Houist, yacTh, QpoOHOE uKcio, ApoOb. JpoOHoe umciio Kak pe3ynabtar neneHus. [IpaBuibHbIe U
HeTpaBWIbHbIE APoOH, CMeIIaHHast Ipo0b (CMEIIaHHOE YUCIIO).

3anuch HATypaJIbHOTO 4YHCIa B BHJE JAPOOM C 3aJlaHHBIM 3HAMEHATEJIeM, IpeoOpazoBaHUe
CMEIIaHHOM IpoOH B HEMPABIIIBHYIO Ip0Ob M HA0OOPOT.

[IpuBenenue apobeii k 001eMy 3HaMeHaTeno. CpaBHEHHE 0OBIKHOBEHHBIX JIPOOEii.

CrnoxxeHne W BBIYUTAHHE OOBIKHOBEHHBIX JpoOei. YMHOXEHHE W JIeJICHHE OOBIKHOBCHHBIX
IpoOei.

Apudmernueckue AeMCTBHS CO CMEIIAHHBIMU IPOOSIMH.

ApubmMernueckne TeUCTBUS C APOOHBIMH YHCIIAMHU.

Cnocobvl payuonanuzayuu 8blYUCIeHUl U UX NPUMEHEHUe NPU GbINOTHEHUU OetiCEULL.
JecsiTuuHbIe 1pOOH

enas wm papoOHas dactu pAecsaTHYHOW apoOu. I[IpeoOpasoBaHue AECATHYHBIX JpoOel B
oObIkHOBeHHbIE. CpaBHEHHE AeCATUYHBIX JApoOeil. CiokeHHMe M BBIYUTAHHE JECATUYHBIX
npoOeii. OKpyrJIeHHe ACCATHYHBIX ApoOeH. YMHOXKEHHWE M JICJICHUE JECATUYHBIX JpOOeH.
Ilpeobpazosanue 06bIKHOBEHHLIX Opobeli 68 Oecsimuunvle Opobu. Koneunvie u bOeckoumeuHvle
oecsimuyHvle Opoou.

OTHOmEHne ABYX YHCe

MacmTab Ha maHe u kapte. [Ipomopruu. CBolicTBa NMPOMOPIUNA, TPUMEHEHHUE MPOTIOPIUN 1
OTHOIICHMI MTPH PEIICHUH 3a]ay.

Cpennee apudpmernyeckoe Yuce.

Cpennee apudpmernueckoe AByx unces. M3o0paxenne cpeqHero apupmMeTHueckoro IByX 4uceln
HAa YHUCIIOBOW mpsMoil. PemieHne mpakTHUEeCKUX 3aqad C MPUMEHEHUEM CpPEIHEro
apudmeruueckoro. Cpednee apugmemuyeckoe HeCKOIbKUX YUCEL.

ITpoueHTHI

[Tonsite mpoueHTa. BeruncineHne MpOIEHTOB OT YMCIA W YKCIA MO W3BECTHOMY IPOIICHTY,
BBIpDOKEHHWE OTHOIICHUSA B TPOIEHTaxX. PelleHne HEeCNOXKHBIX MPAKTUYECKUX 3aJad C
MPOLIEHTaAMHU.

JAunarpamMmmbl

Cronbuatbie u KpyroBeie quarpammbl. M3pneduenue nHdopManuu u3 auarpamm. HM3zobpadicerue
ouazpamm no 4Ucio8biM OAHHLIM.

PannonajbHbIe YHCIa

IoJi0)kUTENbHBIE U OTPUIIATEIbHBIE YHCIA
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N300pakeHue ynces Ha YUCIOBON (KOOpaAMHATHOM) mpsiMoil. CpaBHeHHE yrcen. Moyib ducna,
reoMeTpuueckas MHTepIperauuss MoAyis uucia. JleWcTBUsT C  IOJIOKUTEIBHBIMU U
OTpULATENIbHBIMU YMCIIaMU. MHOXECTBO LIENbIX YU CET.

IlonsiTHe 0 paunoHaNbHOM 4Mcae. [lepsuunoe npedcmasienue 0 MHOICeCmsee payuoHAIbHbIX
yycen. JIedicTBus ¢ pallMOHAIBHBIMU YU CIIAMHU.

Pemenue TeKCTOBBIX 32124

Eaununsl u3mepeHuii: JAIuHbI, IUI00[aad, 00beMa, Macchl, BpEMEHHU, CKOPOCTH. 3aBUCUMOCTHU
MEXIy CIUHHUIIAMU U3MEPEHUs KaKJOW BEIMYMHBI. 3aBUCHMOCTH MEXIy BEIMYMHAMU:
CKOpPOCTh, BpPEMs, PpAacCTOSHHE; IMPOU3BOAMTEIBHOCTD, BpeMs, padoTa; IIEHa, KOJHMYECTBO,
CTOUMOCTb.

3agaum Ha Bce apuMeTHYECKHE TeHCTBUS

Pemenne TeKCTOBBIX 3amau apuMeTHdeckuM crocodoM. Mcmosnp3oBaHue TaOIUI, CXeM,
YyepTexel, Ipyrux cpeAcTB MpeACTaBICHUS JAHHBIX IIPU PEILIEHUH 3aJauu.

3agaum Ha IBHAKeHUe, PA0OTY U NOKYNKH

Pemienne HeCNOXXHBIX 3a7ay Ha JBIKEHHE B IMPOTUBOIOJOXKHBIX HAIPaBJICHUAX, B OJHOM
HalpaBJICHWHU, JIBIKEHHE IO pEKe IO TEYEHHWI0O U MpOTUB TeueHus. Pemenue 3amau Ha
coBMecTHYIO0 paboty. [I[pumenenue apooeit mpu pemieHnn 3aaad.

3agauM HA YACTH, 10JIH, IPOLEHTHI

Pemenune 3agau Ha HaxoXJAE€HHWE YacTH YHWCJIA U YUCIA MO €ro 4actu. PemeHue 3agay Ha
MPOLEHTHI U A0u. [IpuMeHeHue mponopuuii Mpy pereHuy 3aaay.

Jlornueckue 3a1aumn

Pemenne HecaoXKHBIX JIOTMYECKUX 3afad. PeuwieHue no2udeckux 3aday ¢ nomowpio 2paghos,
maobauy.

OcHoBHbIE MeTO/IbI pellieHHs TEKCTOBBIX 3aa4: apudmMeTnyecku, mepedop BapuaHTOB.
Harasignasi reomerpus

Ourypsl B oOKpyxaromieM mupe. Harnsanele npenctaBieHus o purypax Ha IUIOCKOCTH: MpsiMas,
OTpEe30K, Jy4, Yroj, JOoMaHasi, MHOTOYTOJbHHMK, OKPYKHOCTb, KpYI. YeThIpexyrojibHUK,
MPSIMOYTOJIbHUK, KBaapatT. TpeyroyibHUK, guobl mpey2onivHukos. Ilpasunbhvie MHO20Y20IbHUKUL.
N300paxkeHne OCHOBHBIX T€OMETpUUECKUX GUTYp. B3aumHoe pacnonodicenue 08yx npsambix, 08yx
OKPYICHOCMEU, NpAMOU U OKpydscHocmu. [lnuHa oTpeska, JIOMaHOW. EIMHUIBI u3MepeHusd
nuHbl. [locTpoenue oTpeska 3aganHoM JuMHbL. Buabl yrios. ['pagycHas mepa yria. U3mepenue
Y TIOCTPOEHHUE YIIIOB C TOMOIUIbIO TPAHCHIOPTHPA.

[lepumerp mHOroyronbpHuKa. lloHATHE MUIOMATM (QUIYpBI; €IUHUIBI HU3MEPEHHUS IUIOIIAJIH.
[Tnomans mnpsMoyroiabHUKa, KBaapara. [lpuOmmkeHHoe uW3MepeHHEe Momaan Quryp Ha
KJieT4aToit Oymare. Pasnosenukue guaypoi.

Harnsanueie mpenctaBieHus 0 MPOCTPAHCTBEHHBIX (urypax: KyO, mapasienenunesn, mpusMa,
nupamuia, map, cepa, KOHyc, HUIUHAp. M300paxeHune npocTpaHCTBEHHBIX Quryp. IIpumepsi
ceueHull. Mnozcoepannuxu.  IlpagunvHble — MHO202PAHHUKUL. [Ipumepsl  pa3BepTOK
MHOTOTPaHHUKOB, HUJIUHIPA U KOHYCA.

[Tonsitre o6beMa; equHUIIBI 00beMa. OObeM MPSMOYTOIBHOTO MapaliieNenuneaa, Kyoa.
[Tonsite o paBenctse uryp. LlenTpanbHas, oceBast U 3epkanrbHas cuMMmeTpun. M3obpaxkeHue
CUMMETPUYHBIX QUTYP.

Pemenne npakTuyeckux 3aaad ¢ MPUMEHEHUEM IPOCTEHIITUX CBOUCTB UTYP.

Hcropust MaTeMaTHKHU

losenenue yugp, Oyke, uepoenugoe 6 npoyecce cuema U pacnpeoeieHus NpooOYKmos Ha
Jlpeenem Bnuscnem Bocmoke. Cesazb ¢ Heonumuueckoti pegontoyueii.

Pooicoenue wecmuoecamepuunoii cucmemul cuucienus. l[losasnenue decamuyHou 3anucu yucei.
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Poowcoenue u pazeumue apugpmemuxu namypanvuwvix yucen. HOK, HOJ], npocmeie uucna.
Pewemo Spamocghena.
Ilosgnenue Hyns u ompuyamenvbHvlX yuceir 6 mamemamuxe opesnocmu. Ponv Juogpanma.

Ilouemy (—1)(—1) =+1?

/pobu 6 Basunone, Ecunme, Pume. Omxpvimue Odecamuynuvix opobeu. CmapunHvle cucmembl
mep. [lecamuunbie Opoou u mempuueckas cucmema mep. Jl. Macnuykuil.

CoaepikaHue Kypca MaTeMaTHKH B 7-9 kiaccax
Auredpa
Yucaa
PanuonanbHbIe YncIa
MHoxecTBO panuoHanbHBIX uucesn. CpaBHeHHE palMOHaJbHBIX uucen. JlelcTBug ¢
palMoHAIBHBIMU YUCTaMu. [Ipedcmasnenue payuoHaibHO20 YUCIa 0eCAmuyHoU OpoobIo.
HppanuoHajibHble YHCIA
[lonaTne wppanMoHaIpHOrO 4YHcia. Pacno3HaBaHWe HppalMOHANBHBIX 4ucel. [Ipumepst

J0Ka3aTenbcTB B anredpe. VMppanmoHanbHOCT 4YHCTa \/E . IlpumeHeHne B TEOMETpPHH.
CpasHenue uppayuonanvhvix yucen. Muodxcecmeo delicmeumenbHblX Yuce.

ToxaecTBeHHbIE MPe0Opa3oBaHUA

YucsioBbie M OYKBEHHbIEC BbIPAKECHUS

Beipaxkenue ¢ mnepeMeHHOW. 3HaueHHE BbIpaxeHUs. [lojcTaHOBKAa BBIPAKEHHH BMECTO
MepEeMEHHBIX.

[esble BbIpasKeHUs

CremneHb ¢ HaTypaJbHBIM TIOKa3aTelieM W €€ CcBoiicTBa. [IpeoOpa3oBaHus BBIpaXEHUH,
COJIepIKallUX CTENEHH C HATypaJbHBIM MOKa3aTeJIeM.

OpHouneH, MHOTO4WwIeH. J[edcTBUSA ¢ OJHOWIEHaMU UM MHOTOWIEHaMHU (CJIOKEHUE, BHIYMTAHUE,
yMHOKeHue). PopMysbl COKPAIIEHHOTO YMHOXKEHHS: pPa3HOCTh KBAJpaToB, KBAApaT CYMMBI U
paszHocTu. PaznokeHre MHOro4ieHa Ha MHOKUTEIN: BEIHECEHHE OOIIEr0o MHOMKHUTEIS 3a CKOOKH,
2PYNNUPOBKA, NpUMeHeHUe QOPMYI COKpaujeHHo2o ymHoodcenus. Keadpamuvili mpexunen,
PA3nodiceHue KeaOpamHo20 mpexuieHa Ha MHONCUMENU.

JApoOHo-pannoHabHbIe BbIPAKEHUS

Crenens ¢ nensiM nokaszateneM. [IpeoOpa3oBanue ITpoOHO-TMHEHHBIX BBIPAKEHUM: CIIOKEHUE,
YMHOXEHUE, JelieHue. Areeopauueckas opoow. Jonycmumvie 3HaueHUs NEPeMEeHHbIX 8 OPOOHO-
payuonanvuvix  evipadicenusax.  Coxpawenue — ancedpauueckux  Opobdeti.  IIpusedenue
aneebpauveckux opodeii kK odbwemy 3HameHamenmo. [lelicmsus ¢ anreedpauyeckumu OpooAMU:
Cll0JiCeHUe, BbIYUMAaHUe, YMHOJICEHUE, OelleHUe, 8036e0eHUe 8 CINENeHb.

IIpeobpazosanue vipadicenutl, cO0epAHCAUUX 3HAK MOOYJIAL.

KBagpaTrHblie kKopHHn

Apudmernueckuil  KBaJpaTHBIM KOpeHb. [IpeoOpa3zoBaHue BBIpaXEHHUH, COJEpKAIIUX
KBaJIpaTHbIE KOPHHU: YMHOJKEHHUE, [EJICHHWEe, BBIHECEHHE MHOXUTENS W3-TI0J] 3HAaKa KOpHS,
BHeceHUe MHOXCUMes no0 3HAK KOPHSL.

YpaBHeHUS U HEPABEHCTBA

PaBencrBa

YucnoBoe paBeHcTBO. CBOICTBA YHCIOBBIX paBEHCTB. PaBEHCTBO ¢ epeMeHHO.

YpaBHeHus1

[lonsitne ypaBHeHHS M KOpHS ypaBHeHUA. [Ipeocmaenenue 0 pagHOCUNLHOCMU YPAGHEHUIL.
Obnacmwb onpedenenus ypagrueHus (001acms 00Ny CMUMBIX 3HAYEHUN NePeMeHHOLL).
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JIuHeiiHOe ypaBHEHHE M €r0 KOPHH

Pemenune nuHelHbIX ypaBHEHUH. Jluneuinoe ypaeéuenue ¢ napamempom. Konuuecmeo kopmei
JUHelH020 ypasHenus. Pewenue Tuneinsix ypasHeHuti ¢ napamempom.

KBaapaTHoe ypaBHeHMe U €er0 KOPHH

KBagparusie ypaBHeHusi. Hemonnble kBajgpartHble ypaBHEHUs. [IUCKPUMUHAHT KBaJpaTHOIO
ypaBHeHus. Popmynia KOpHEH KBaJpaTHOTO ypaBHEHUs. leopema Buema. Teopema, obpammuas
meopeme Buema. Penienne KBaJpaTHBIX YpaBHEHUI:HCIIOIB30BaHHE (POPMYIIBI [Tl HAXOXKICHHS
KOpHEH, epaguueckuti mMemoo peuieHus, paziodceHue Ha MHOdCUmenu, noooop KopHeu ¢
ucnonv3zoeanuem meopemovl Buema. Konuuecmseo KopHell Keadpammno2o ypaeHeHusi 8
3aeucumocmu om e2o0 Ouckpumuranma. buxkeadopammuvie ypasnenus. Ypasnenus, ceooumvie K
JUHEUHbIM U Keaopamuuim. Keaopamuule ypasnenus ¢ napamempom.

/{poOHO-panMoOHaJbHbIE YPABHEHUS

Pemenne mpocredmux IpoOHO-TMHEMHBIX ypaBHEHUU. Pewenue O0poOHO-paAYUOHATbHBIX
VpasHeHUU.

Memoowl pewienusi ypagueHuul: Memoobl PAGHOCUTbHBIX NPeodpa308aHull, Memoo 3aMeHbl
nepemeHnnou, epaguyeckuii memoo. Hcnonvzosanue ceolicme )yHKyull npu peueHuu ypagHeHUil.

Ipocmetiwue uppayuonanvhole ypasnenus éuoa .| f (X =a, \/f (X) = \/g (x) .

VYpasnenusa suoa X"=a .Vpaenenusa 6 yenvix uucnax.

Cucrembl ypaBHeHH

VYpaBHEHHE C 1ByMs IEpEMEHHBIMU. JIMHENHOE ypaBHEHHUE C ABYMsI IEPEMEHHBIMU. [Ipamas kax
epaguueckas uHmepnpemayus TUHeUH020 YPAaeHeHUs ¢ 08YMs NepeMeHHbIMU.

[TonsiTue cucremel ypaBHeHUM. PelieHue cuctemMbl ypaBHEHUM.

MeTtompl perieHus: CUCTEM JIMHEWHBIX YPaBHEHUM C IBYMS TIEPEMEHHBIMU: epaghuieckuti Memoo,
Memoo ClodCeHUsl, METO/T TT0ICTAHOBKHU.

Cucmembl TUHEUHBIX YPAGHEHUL C NAPAMEMPOM.

HepaBencrBa

Uucnossle HepaBeHcTBa. (CBOMCTBAa 4YHUCIOBBIX HepaBeHCTB. [IpoBepka cropaBemyinBOCTU
HEPABEHCTB MPHU 33/IaHHBIX 3HAYEHUSAX [IEPEMEHHBIX.

HepasencrBo ¢ mnepemennoi. Ctporue u HecTporue HepaBeHCTBA. Obnacmb onpedeneHus
HepaseHcmaa (001acmv 0ONYCMUMBLX 3HAYEHUL NePEMEHHOLL).

Penrenne nuHeNHbIX HEPABEHCTB.

Keaopamnoe nepasencmeo u ezo pewienus. Pewenue keaopammuvix HepageHCms: UCNOIb308AHUE
ceolicmé u epaguka KeAOpamuyHou QYHKYuu, Memoo UHMepP8alos. 3anucb peuileHus
K8AOpaAmHo20 HepaBeHCmada.

Pewenue yenvix u 0pobHO-payuoHaIbHbIX HEPABEHCNE MEMOOOM UHMEPBAILOS.

CucreMbl HEpaBEHCTB

CucremMbl HEpaBEHCTB C OJIHOM IEepeMEHHOW. PemieHue cucreM HEpPaBEHCTB C OJHOMN
MEPEeMEHHOMN: JHHEHHBIX, KeadpamHbvlx. V300paskeHue penieHus CHCTeMbl HEpPaBEHCTB Ha
YUCJIOBOU MPSAMOM. 3aMKMCh PELIEHUS CUCTEMbI HEPABEHCTB.

DyHKUUH

IHonsitue pyHkunu

JlexapToBbI KOOpPJIMHATHI Ha MJIOCKOCTU. POPMHpPOBAHME NPEACTABICHUNA O METanpeIMETHOM
MOHATHH  «KOoOpauHaAThl». CrocoObl 3amaHus (QYHKIUN: aHATHUTHYECKUH, Tpaduueckui,
tabnuunablid. ['paduk dyHkmuu. [Ipumepsl QyHKINNA, TOTydaeMBbIX B MPOIECCE MCCIECTOBAHUS
Pa3IMYHBIX pEabHBIX IMPOIECCOB M peIIeHHs 3a1ad. 3HaueHue (PpyHKIuu B Touke. CBOMCTBa
GyHKIHI: 001acTh OMPE/IeNICHUs], MHOXKECTBO 3HAUEHUH, HYIH, TIPOMEXYTKH 3HAKOMIOCTOSIHCTBA,
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uemHOCMyb/HeyemHOCMb, TIPOMEXKYTKA BO3pAaCTaHUsl U YObIBaHMSA, HauOoOJblIee U HaUMEHbIIEe
3HavyeHus1. MccnenoBanue GyHKIUH 10 €€ TpaduKy.

IIpeocmasnenue 06 acumnmomax.

Henpepuvignocmo ¢ynkyuu. Kycouno 3aoannvie ynkyuu.

JIuneiinas pyHKUusA

CpoiictBa ¥ rpaduk JAuHEHHOW (yHKUMHU. YTIOBOW KOd(pdHUIMEHT mnpsmoi. Pacmonoxenue
rpaduka JUHEHHON (YHKIUM B 3aBUCHMOCTH OT €€ YIJIOBOTO KO3(h(dUIMeHTa U CBOOOTHOTO
uneHa. HaxoocOenue koa¢guyuenmos nuHelHol QYHKYUU N0 3A0AHHBIM  YCIOBUSM.
npoxodicoeHue NPAMoU yepes 08e MOYKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXOAHCOEHUEe NPAMOU
yepes OAHHYI0 MOYKY U NAPANNENbHOU OAHHOU NPAMOLL.

Keaaparnunas pyHkuus

CpoiicTa u rpaduk KBaapatuuHoi pyHkuuu (mapadona). [locmpoenue epaghurxa keadpamuunou
@ynkyuu no mouxam. Haxoxxnenue Hyned KBaJpaTHYHOW (YHKIIUU, MHONMCECMEa 3HAYEHUL,
NPOMENCYMKOB 3HAKONOCMOAHCMEA, NPOMENHCYMKOE MOHOMOHHOCMU.

OO0paTHasi NpPONOPUUOHAIBLHOCTH

k
CroiicTBa (hyHKIIUU Y = K y = —. I'mnepbona.
X x

I'pagpuxu ghynkuyuii. Ilpeoopaszosanue epaghuxa pynxkyuu 'y = f(X) ona nocmpoenus epaguxos

@ynryuii 6uda y = af (kx+b)+c.
I'pagpuru pynxyuii y=a+Lb, y=~/x,y=¥x, y=|x
X+

IMocnenoBaTeIbHOCTH U NPOTPECCUH

UucnoBas mnociienoBaTenbHOCTh. lIprMepbl 4MCIIOBBIX TOCIENOBaTENbHOCTEW. beckoHeuHble
MOCJIEI0OBATEILHOCTH. Apu(MeTHYecKass TMpPOTPEecCHusi M €€ CBOMCTBA. | eomeTpuveckas
nporpeccusi. Dopmynra obwe2o unena u cymmul N HEPEbIX UNEHO8 apu@MemuuecKol u
2eomempuueckotl npoepeccuti. Cxo0auascs 2eomempuieckas npocpeccus.

PemieHue TeKCTOBBIX 32124

3anayu Ha Bce apudMeTHYeCKHUE el cTBUS

Pemenune TekcTOBBIX 3ajay apudmeruyeckuM crnocodboM. HMcmonb3oBaHue TaONIUI, CXEM,
YEepTEkKEU, IPYrUX CPEACTB IPEACTABIICHUS IaHHBIX IIPU PEIICHUH 3aauH.

3anayu HA ABHKeHHE, PA00OTY M MOKYIIKH

AHanu3 BO3MOXHBIX CHTyallMii B3aUMHOIO PAacIoOJIOKeHHsT OOBEKTOB NpU HUX ABWKEHUHU,
COOTHOIIEHUSI 00bEMOB BBHITIOJHSAEMBIX padOT IIPU COBMECTHOM padoTe.

3agaum HA YACTH, 10JIM, NIPOLEHTHI

Pemrenne 3agau Ha HaxOXKIEHUE YACTH YMCJIA M 4YHMCIAa MO €ro 4actu. PemeHue 3agad Ha
MPOLIEHTHI U J0Ju. [IpuMeHenne nponopuuii npu peeHny 3aaau.

Jlornueckue 3aaaun

Pemenue nornyeckux 3anau. PeuieHue 102Uuteckux 3a0a4 ¢ nomMowsbto epagos, mabauy.
OcHoBHbIE MeTOAbI pelleHHs] TEKCTOBBIX 3aJa4d: apu(PMETHUECKUW, anreOpanyecKui,
nepedop BapuaHTOB. [lepsuunvle npeocmasieHuss o Opyeux Memooax peuileHus 3a0ay
(ceomempuueckue u epaguieckue memoosi).

CraTucTHKa U Teopusi BepOSITHOCTEl

Crarucruka

TabnuuHoe u rpaduyeckoe MpeAcCTaBIEHUE MAHHBIX, CTOJIOYAThIe M KPYTOBBIE TUArpaMMBbl,
rpaduku, MpUMEHEHHE TuarpamMm U rpaguKoB 7Sl OTIMCAHUS 3aBUCUMOCTEH peallbHbIX BEJIHYNH,
u3BIeUeHNe MHGOpMAIU U3 Tabuull, quarpamm U rpadukoB. OnucaTenbHbIE CTATUCTUYECKUE
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MOKa3aTeNI YHUCIIOBBIX HAOOpOB: cpeaHee apuMeTHyecKoe, Meouana, HauOoJblIee U
HauMEHblIIee 3HaueHusl. Mephl pacceuBaHus: pa3Max, Oucnepcusi U CmaHoapmHoe OmxIoOHeHue.

CnyvaiiHast M3MEHYMBOCTb. VI3MEHUMBOCTb Ipu U3MepeHMsX. Pewarowue npasuna.
3axkonomepHoCmMU 8 UBMEHUUBBIX BETULUHAX.

Cayuaiinbie coObITHS

CnygaiiHple OMBITHI  (IKCIICPUMEHTHI), JJIEMEHTApHBIC CIydailHble COOBITHS  (MCXOIBI).
BepositHoctn  sneMeHTapHblXx  coObITUHA. CoOOBITHS B CIOy4alHBIX JKCIEPUMEHTaX M
OJIArONMPUATCTBYIOIINE dJIEMEHTAPHBIC COOBITHS. BEpOSATHOCTH CIydailHBIX COOBITHIA. OMBITHI C
PaBHOBO3MOKHBIMHM 3JIEMEHTApHBIMU COObITHSAMH. Kilaccmueckue BEpOSITHOCTHBIE OIBITHI C
WCI0JIb30BAHUEM MOHET, KYOUKOB. [Ipedcmagnenue codvimuii ¢ nomowwto ouazpamm Jiiepa.
IIpomusononoscnvle codbvimusl, obOveounenue u nepeceuenue codbvimuil. llpasuno cnoocenus
seposmuocmeti. Cnyuaiinwiii  6vlbop. I[Ipeocmasnenue 3dKkcnepumenma 6 6ude Oepesa.
Heszasucumvle  cobvimus. Ymnoowcenue  eeposmnocmeii  mesagucumvlx  cobbimuil.
Ilocneoosamenvuvie nezagucumvle ucnoimanus. llpeacraBieHue o HE3aBUCHMBIX COOBITHSX B
KU3HU.

Dnemenmovl KOMOUHAmMOpPUKU

Ilpasuno ymmnooscenus, nepecmarnosxu, paxmopuan uucia. Couemanus u 4UCio COYEMAHUI.
@opmyna uucnra couemanui. ITpeyeonvnux Ilackans. Onvimel ¢ OOAbWUM — YUCIOM
PABHOBO3MOJICHBIX INEMEHMAPHLIX cobbimull. Buluucnenue eepoamuocmeti 6 ONbIMAx C
npumeHenuem KomMoOuHamopHuvlx gopmyn. Hceneimanua bBepnynnu.  Yenex u  neyoaua.
Beposmnocmu coovimuil 6 cepuu ucnvimanuti bepnynnu.

Cnyuaiinvle eenuuunbl

3HakomMcmeo co CryyauHbIMU GeNUYUHAMU HA NPUMEPAX KOHEUHbIX OUCKPEMHbIX CNYYAUHbIX
senuyun. Pacnpedenenue  eeposmuocmeii.  Mamemamuueckoe  oowcudanue.  Ceolicmea
Mamemamuyecko2o oxcuoanus. Ilonamue o 3akone 6onvuiux yucen. Mzmepenue eeposimuocmel.
Ilpumenenue 3axkona O6onbWUX uUCEN 6 COYUONO2UU, CMPAXOBAHUU, 8 30PABOOXPAHEHUMU,
obecneuenuu 6e30nNACHOCMU HACENICHUS 8 YPE3BbIYALIHBIX CUMYAYUSIX.

I'eomerpust

I'eomerpuueckne purypnbl

@urypsbl B reoMeTpHU H B OKPY:KAK01eM MHUpe

l'eomerpuueckas ¢urypa. PopMupoBaHHE TMPEICTaBICHUM O MeTalnpeIMETHOM MOHATUU
«purypay.

Touka, nuHUA, OTpe30K, IpsiMasi, Jyd, JIoMaHas, IJIOCKOCTh, Yroj, OHCCeKTpHuca yria u ee
CBOICTBA, BUJIbI YTJIOB, MHOTOYTOJTbHUKH, KPYT.

OceBas cummeTpus reomerpudeckux ¢uryp. LleHTpanbHas cMMMETpHsS T€OMETPUUYECKUX QUTYD.
MHOroyroJibHUKH

MHOTOYroJbHUK, €r0 AJIEMEHTHI U ero CBoicTBa. Pacrio3HaBaHne HEKOTOPHIX MHOTOYTOJILHUKOB.
Buinyxnvle u negvinyxivie mrozoyeonvruxu. [IpaBuiibHbIe MHOTOYTOJIBHUKH.

Tpeyronbauku. BpicoTa, MenuaHa, OWCCEKTpHCa, CpEeAHsSsl JHHHUS  TPEYroJbHUKA.
PaBHOOEIpeHHBIN TPEYTOJIbHHUK, €r0 CBOMCTBA M TMPU3HAKH. PaBHOCTOPOHHMII TPEYrOJbHUK.
[IpsAMOYrobHBIM, OCTPOYrOJIbHBIM,  TYHNOYIOJIbHBIM  TPEYrOJLHUKUA. BHemHue  yrisl
TpeyroiabHuKa. HepaBeHCTBO TpeyroyibHUKA.

UYerbipexyronpuuku. [lapamnenorpamm, pom0, NpSIMOYrOIbHUK, KBajapaT, Tpamerus,
paBHOOenpeHHas Tpanenus. CBOKWCTBA U MPU3HAKH MapaljiesiorpaMmma, poMoa, IpsMOyrolibHUKA,
KBaJpara.

OKpyXHOCTB, KPYT
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OKpy»XHOCTb, KPYT, UX 3JIEMEHTHI M CBOMCTBA; LIEHTPaJIbHbIE U BIUCaHHBIE YTiibl. KacaTtenbHas u
cekywjasi K OKPYXHOCTH, UX ceolicméa. BIMCaHHbIE M ONMCAHHBIE OKPYXXHOCTU IS
TPEYrOJIbBHUKOB, Yemblpexy20i1bHUKO8, NPAGUTIbHBIX MHO20Y20N1bHUKOS.

I'eomeTpuueckue purypsl B NnpocTpaHcTBe (00beMHbIE TeJIa)

MHnozcoepannuk u ezco s1emenmul. Hazeanus MHO202pAHHUKOS8 C PA3HLIM NOJIOJICEHUEM U
Konuwecmeom epawei. llepBUuHbIE MpEACTAaBICHUS O NUpPaMUJE, Napajulejenunesae, NpusMe,
cdepe, mape, MWIMHAPE, KOHYCE, UX 3JIEMEHTAX M MPOCTCHITUX CBOUCTBAX.

OTHOmEHNs

PagencrBo ¢puryp

CBoiicTBa paBHBIX TPEYrOJbHUKOB. [Ipr3Haku paBeHCTBa TPEYrOJIbHUKOB.

IMapanieJbHOCTD NPSAMBIX

[Ipu3Haku U cBoOilCTBa mapajuleNbHBIX NPSAMBIX. Akcuoma napanienvhocmu Eexnuoa. Teopema
Daneca.

IlepnenauKkyasipHble NPsAAMbIE

[Ipsimoit  yron. Ilepnenpukynsap k npsmoi. Haxionnas, mnpoekuus. CepenuHHBIH
MEPIEeHIUKYISAp K oTpe3Ky. Ceolicmea u npusHaku nepneHOUKyIapHOCmU.

Ilooooue

IIponopyuonanvrvle ompesku, nooodue gueyp. Ilooobnvie mpeyeonvruxu. Ipuznaxu noooous.
B3anMHoe pacnoJioxkeHue psMON U OKPY>KHOCTH, 08YX OKPYIHCHOCHEU.

HN3mepeHus u BbIYMCIEHUS

Beaununnbl

[Tonsitue Benuuunel. [nuna. M3mepenune nnuuel. EnuHunel usmepenus 1iuHbl. BennunHa yria.
I'pangycHas mepa yria.

[Tonatne o miomamu TUIOCKOW (GUTYpel M €€ cBoiicTBax. M3mepenue momaznei. EnuHuib
M3MEPEHUS TUIOLIAIN.

[IpenacraBnenne 06 obbeme u ero cpoiictBax. M3mepeHue oObema. EmuHUIEI M3MepeHHs
00BEMOB.

HN3mepeHus U BbIYMCICHUSA

NHcTpyMeHTBI A1 M3MEPEHUN M TNOCTPOCHMM; U3MEPEHHE U BBIYMCICHHE YIJIOB, JJIUH
(paccrosiamii), Tuomaneil. TpuroHoMmerpuueckue (YHKIMH OCTPOrO yriia B MPSIMOYTOJIBHOM
TpeyroipHuke Ipuconomempuyeckue @yHkyuu myno2o yena. BpluucieHHe 3IIEMEHTOB
TPEYrOJbHUKOB C HCIIOJIb30BAHUEM TPUTOHOMETPHUUECKUX COOTHOLICHUH. POpMyIbl IMIJIOLIAIN
TpPEeYrojibHUKA, MapajuieiorpaMmMa U €ro YacTHbIX BHJOB, (OPMYIbI JJIUHBI OKPYKHOCTH H
wiomiaau kpyra. CpaBHeHue u Beiuucienue miomazaei. Teopema [udaropa. Teopema cumycos.
Teopema Kocunycos.

Paccrosinust

Paccrossnne mexay Toukamu. PaccTosHue OT TOYKM 110 TpsIMOW. Paccmosinue medxrcoy
Queypamu.

I'eomeTpruyeckue NoCTpoeHus

I'eoMeTpuueckre MOCTPOCHUS I WILTIOCTPAIIMH CBONCTB T€OMETPUUYECKUX (DUTYD.
WHCcTpyMEHTBI A MOCTPOEHUM: LMPKYJb, JIMHEHKA, YrOJbHUK. [Ipocmeviwiue nocmpoerus
YUpKynem u JUHEUKOU: NOoCmpoeHue OUCCeKMPUCHL Yaid, NepneHoOuKkyIsapa K HNpamou, yeud,
PABHO20 OAHHOMY,

Ilocmpoenue mpeyeonrbHUKO8 NO Mpem CMOPOHAM, O8YM CMOPOHAM U Yely MexdcOy HUMU,
CMOpPOHe U 08YM NPUNEHCAWUM K Hell YeNaM.

enenue ompesxa ¢ 0aHHOM OMHOULEHUU.

I'eomeTpuyeckue npeodpasoBaHus
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IIpeoOpa3oBanusn

[Tonsitue mpeoOpazoBanus. [IpencraBieHne 0 MeTanpeaAMETHOM IMOHSTHHU «IIPe0Opa3oBaHUEN.
Ilooobue.

JABukenust

OceBasgs W IEHTpajdbHAas CUMMETPHS, HOBOpPOM U NApalienvHbli nepenoc. Kombunayuu
OBUIICEHUL HA NIIOCKOCMU U UX C8OUCMEA.

BexkTopbl 1 KOOPANHATHI HA MJIOCKOCTH

BekTopbl

[TonsiTne BekTOpa, ACUCTBUS HAJ BEKTOPAMH, HCIIOJIB30BAaHUE BEKTOPOB B (DU3UKE, PA3I0dHCEHUe
geKxmopa Ha cocmasisaowue, CKaiapHoe npou3eeoeHue.

Koopaunartsi

OCHOBHbBIE TOHATHUS, KOOPOUHAMbBI GEKMOpA, paccmosnue medcoy moukamu. Koopounamul
cepedunvl ompeska. Ypasnenus guzyp.

Ipumenenue 6ekmopo u KOOpOUHam 015 peueHusi RPOCMEIUUX 2eOMEeMPUUECKUX 3a0aY.
HcTopust MaTeMaTUKHU

Bosuuxnosenue mamemamuxu xkaxk mHayku, osmansl ee paseumus. OcHognble pazoenvl
Mamemamuxu. Beioaowueca mamemamuky u ux 6Knao 8 pazeumue HayKu.

beckoneunocmv mmnoowcecmsa npocmeix uucen. Yucna u onunvl ompesxos. Payuonanvhule yucaa.
Ilompebnocmy 6 uppayuonanvrulx yucaax. lllkona Iugazopa

3apoorcoenue ancebpvl 6 neopax apupmemuru. An-Xopeszmu. Poscoenue OYK8eHHOU CUMBOIUKMU.
Il. ®epma, ®@. Buem, P. Jlexapm. Hcmopus eonpoca o HaxoxcoeHuu Gopmyn KopHel
aneebpaudeckux ypasHenuil cmenenetl, donvuux yvemoipex. H. Tapmanvs, oc. Kapoano, H X
Abenv, 3. I'anya.

llossnenue memooa koopounam, NoO3801AI0ULE20 NEPesoOUmMb 2eoMempuiecKkue 00veKmsl Ha
a3viK aneeopwl. Ilossenenue epagurxos ynkyui. P. Jexapm, I1. @epma. [pumepvl paziuunbix
cucmem KOOpouHam.

3aoaua Jleonapoo Iluzamckozo (@ubomauuu) o Kponuxax, uucia Dudbonauyuu. 3adaua o
waxmamuou 0ocke. Cxo0UMOCHb 2e0MempuiecKoli npocpeccuu.

Hcmoxu meopuu eepossimnocmelti: cmpaxogoe oeno, asapmuule uepol. I1. @epma, b.Ilackans, A.
bepuynnu, A.H.Konmozopos.

Om 3szemnedenus x eceomempuu. I[lugacop u ezco wxona. Panec, Apxumeo. Ilramon u
Apucmomens. Ilocmpoenue npasunbHvlx MHO20y20MbHUKO0S. Tpuccexyusa yena. Keaopamypa
Kpyea. Yoeoenue xyoa. Ucmopusa uucna w. 3onomoe cevenue. «Hauana» Eexiuoa. JI Diinep,
H.U.Jlobauesckuti. Hcmopus namozo nocmynama.

T'eomempus u uckycemeo. I eomempuieckue 3aKOHOMEPHOCMU OKPYIHCAIOUE20 MUPQ.
Acmponomus u ceomempus. Umo u kax yswanu Auaxcaeop, Opamocghen u Apucmapx o
pasmepax Jlynol, 3emau u Coanya. Paccmosanus om 3emau oo Jlymer u Coanya. Hsmepenue
paccmosinusa om 3emau 0o Mapca.

Ponv  poccuiickux yuenvix 6 pazeumuu mamemamuxu: JI. Oinep. H.U. Jlobauesckuii,
11.J1.Yebwiues, C. Kosanesckas, A.H. Konmozopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp |, wkona mamemamuueckux u HABULAYKUX HAYK,
paszsumue poccutickoeo gpnoma, A.H. Kpvinos. Kocmuueckas npoepamma u M.B. Kenowviu.

3. TemaTHueckoe IVIAHUPOBAHHUE C YKAa3aHHUEM KOJINYECTBA YaC0B, OTBOAUMBIX HA

OCBOEHHE KAXKIO0M TeMbI
MaTtemaTHuka. 5 kiaacce
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Bcero

Ne n/m Tema 4acoB
I'nasa 1. Jlunuu 9
1 PazHoo0Opa3Hblii MUp JIMHUHA 2
2 [Ipsimas. Yactu npsmoii. Jlomanas 2
3 JlnvHa JIMHUAK 2
4 OKpyXHOCTb 2
O06006menne u cucremaru3anus 3HaHul. KoHTpob 1
I'naga 2. HatypaJjbHble ynciaa 12
5 Kax 3anucpiBatoT U YMTAOT YKCIIa 2
6 Harypainbhbiii psan. CpaBHEeHHE HaTypaJIbHbIX YHCEN 3
7 OxpyriieHrne HaTypaJlbHbIX YHCEN 2
8 KombOunaTopHble 3a1aun 3
O060061eHre u cucTeMaTu3alus 3HaHu| 1
Kontpouss 1
I'naBa 3. /lelicTBusi ¢ HATYPAJIbLHBIMH YMCJIAMH 21
9 CrnoxeHue u BEIYUTAaHHUE 3
10 VMHOXEHUE U JeJIeHIE 4
11 [Topsnok necTBUIl B BBIYUCIEHUIX 4
12 CreneHs yncia 3
13 3amaun Ha IBIDKECHHUE 4
O060061eHre U cucTeMaTu3alus 3HaHu| 2
KonTtposb 1
I'naBa 4. Ucnosib30BaHMe CBOMCTB /IefiCTBUI IIPH BHIYUCICHUAX 10
14 CBOIICTBA CIIOKEHUS U YMHOKCHHS 2
15 YMHOXeHue u AeneHue. PacripeaenurensHoe CBOHCTBO 3
16 Pemtenue 3amay 3
O06001eHre u cucTeMaTu3alus 3HaHun 1
KonTtposb 1
I'naBa 5. YrJbl 1 MHOTOyroJibHUKH 9
17 Kak 0603Ha4ar0T ¥ CpPaBHUBAIOT YTJIbI 2
18 N3mepenue yriios 3
19 MHOTOYTrOJIbHUKH 2
O00011IeHNE U CUCTEMATHU3ALUS 3HAHUI 1
KonTtposb 1
I'naBa 6. /leumMocTh Yncel 16
20 Jlenutenu u KpaTHbBIS 3
21 IIpocTeie u cocTaBHBIE YnCIa 3
22 JlenuMoCTh CyMMBI U TPOU3BENECHUS 2
23 [Ipu3naku genumoctu 3
24 Jlenenue ¢ octaTkoM 3
O06001IeHne U cucTeMaTru3alns 3HaHUH 1
Kontpons 1
I'maBa 7. TpeyroJbHNKH M 4eThIPEXyroJbHUKH 10
25 TpeyronbHUKM U UX BUBI 2
26 [IpssmoyronpHUKN 2
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27 PaBenctBo ¢uryp 2
28 [Tnomaae npsMOYroJbpHUKA 2
O060011IeHe U CUCTEMAaTH3aIs 3HAHUIMA 1
Kontpouss 1

I'nasa 8. /Ipoou 19
29 Honu u 1pobu 6
30 OcHOBHOE CBOWCTBO JpoOn 5
31 CpaBuenue npobeii 4
32 Harypasnbhble uncna u 1podu 2
O06001IeHe U CUCTEMAaTHU3aIUs 3HAHUIMA 1
Kontpouss 1

I'naBa 9. [leiicTBus ¢ npodsmu 35
33 CrnoxeHne ¥ BBIYUTaHHE APOOEi 6
34 CrnosxeHure ¥ BBIYUTaHUE CMEIIaHHbIX Jpo0eit 6
35 YMHOKEeHHE ApoOeii 5
36 Henenune npodeit 6
37 HaxoxaeHnne gacTu 11e10T0 U IeJI0TO 0 €ro YacTH 5
38 3amaun Ha COBMECTHYIO padoTy 4
O06o00meHre 1 CHCTEMAaTH3alis 3HAHUH 2
Kontpouns 1

I'naBa 10. MHOrorpaHHuKHU 11
39 ['eomeTpuueckue Tena u X U300pakeHUs 2
40 [Tapannenenumnen u nupamMuaa 3
41 O06bem napanenenuneaa 2
42 PazBepTku 2
O06o00meHre B CHCTEMAaTH3alHs 3HAHUH 1
KonTtposb 1
I'naga 11. Tadumubl U AUATrPaAMMBI 9
43 YreHue 1 cocTaBlIEHUE TAOJINII 3
44 JlnarpamMmsl 2
45 Ormpoc 00IecTBEHHOTO MHEHUS 2
O0001IeHNEe U CUCTEMATU3ALINS 3HAHUN 1
KonTtposb 1
IloBTOpEHHE M UTOTOBBI KOHTPOJIb 9

Hroro: 170

Maremartuka. 6 kiaacc
Bceero
Ne i/ Tema 4acoB

I'maBa 1. /Ipo6u n npoueHTbI 20
1 UTo MBI 3HaEM O JIPOOsIX 2
2 Brruncnenus ¢ npo6smu 4
3 OcHoBHBIE 337141 HA APOOHU 5
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4 Yo Takoe MpOoLEHT 5
) CronbuaTbie 1 KPYroBbI€ JHArPaMMbI 2
O06o0011eHne U cucTeMaTU3aIus 3HAaHUN 1
Kontpouss 1

I'maBa 2. IIpsiMble HA MJIOCKOCTH U B MPOCTPAHCTBE 7

6 [epecekarommecs: npsMbie 2
7 [TapannenbHble npsiMble 2
8 Paccrosinue 2
O06006menne u cucremarn3anus 3Haauii. KoHTpoIs 1

I'naBa 3. /lecaTuunbie apodu 9

9 Kakue mpoOu Ha3bIBArOT NECATUIHBIMU 3
10 [lepeBos1 0OBIKHOBEHHOM APOOU B AECATUYHYIO 2
11 CpaBHeHUE eCATUYHBIX Ipo0Oeit 2
O060061eHre u cucTeMaTu3alus 3HaHul 1
Kontpouss 1

I'naBa 4. J/leiicTBus ¢ 1eCATUYHBIMHU APOOSIMHU 27

12 CrnoxxeHue ¥ BRIYUTAHUE JECATUIHBIX ApOoOeit 5
13 YMHOXeHUe U AeNieHne aecaTuyHou npobu Ha 10, 100, 1000 ... 3
14 YMHOXEHNE AeCATUYHBIX Ipo0eit 6
15 Jlenenue necATUYHBIX IpoOeit 8
16 OxpyriieHne AecaTUYHBIX Ipo0eit 2
O060061eHre 1 cucTeMaTu3alus 3HaHu| 2
KonTtposb 1

I'naBa 5. Okpy:KkHOCTH 9

17 [IpsiMast 1 OKPY>KHOCTH 2
18 JIBe OKPY)KHOCTH Ha TJIOCKOCTH 2
19 [TocTpoenue TpeyroapbHIKA 2
20 Kpyrasie Tena 1
O06001eHre u cucTeMaTu3alus 3HaHu’ 1
KonTtposb 1

I'maBa 6. OTHOLIEHUSI ¥ TPOLEHTHI 17

21 UTto Takoe OTHOLIECHUE 2
22 OtHoienue BenuyuH. Macirad 2
23 [IporieHThI U JeCATUYHBIC IPOOH 3
24 «["'maBHasy 3aa4a Ha MPOIIEHTHI 4
25 BripaxkeHue OTHOIIEHUS B MPOIICHTAX 4
O00011IeHIE U CUCTEMATH3ALUS 3HAHUN 1
Kontpons 1

I'maBa 7. Beipa:xkenusi. @opmyJibl. YpaBHeHHsA 15

26 O MareMaTHu4ecKOM SI3bIKE 2
27 BykBeHHbIe BBIpQXESHHSI U YUCIOBBIE MTOICTAHOBKU 2
28 Cocrapnenue (GopMyIn U BIYUCIEHHE 10 (hopMynam 3
29 dopmyna JUTMHBI OKPYKHOCTH, TUIOIIAAN Kpyra U o0beMa mmapa 2
30 UYrto Takoe ypaBHEHUE 4
O06o01eHne 1 cucTeMaTu3anus 3HaHu! 1
Kontpons 1
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I'naBa 8. Cummetpus 8
31 OceBas cummeTpust 2
32 Ocb cummeTpun GUrypsl 2
33 Lentpanbnas cuMMeTpus 2
O06o01IeHne 1 cucTeMaTu3anus 3HaHu ! 1
Kontpous 1
I'naBa 9. Ileable unciaa 13
34 Kakue uncna Ha3bIBarOT LEIBIMU 1
35 CpaBHEHUE TICIBIX YHCETT 2
36 CrnosxeHue TeIbIX YHCes 2
37 Brerunranue 1enbx 9uce 3
38 YMHOKEHHUE U JICJICHHUE [ETIBIX YUCEIT 3
O06o01enre U cucTeMaTru3aus 3HaHUM 1
Kontpouss 1
I'naa 10. PauuonanbHble uncia 17
39 Kakue unciia Ha3pIBarOT panmoHaIbHBIMH 3
40 CpaBHEHHE pallMOHATBHBIX Yucel. Moayib yrciia 2
41 CrnoxeHue ¥ BBIYUTaHHE PAlMOHAIBHBIX YACEI 3
42 YMHOKEHUE U JICJICHHE PAIllHOHATBHBIX YUCEIT 3
43 KoopmuaaTs! 4
O06o01menre 1 cucTeMaTru3aus 3HaHUH 1
KonTtposb 1
I'naBa 11. MHOroyroJibHUKM U MHOTOTPAHHUKH 9
44 [TapannenorpamMm 2
45 [IpaBuIbHBIE MHOTOYTOJTBHUKH 2
46 [Tmomamu 2
47 [Tpuzma 1
O06o01eHre U cucTeMaTru3amus 3HaHUH 1
KonTtposb 1
I'naBa 12. MuoxkecrBa. KomOunaTopuxka 8
48 [TonsaTue MHOXKECTBA 2
49 Omneparuy HaJ MHOKECTBAMHU 2
50 Pemrenne kKoMOMHATOPHBIX 337124 4
IToBTOpEeHHE M UTOTOBBI KOHTPOJIb 11
Hroro: 170
Maremartuka. 7 KJjacc
Mopnyas: Aareopa
3 yaca B HEJIEIIO B TEUEHHE T0Ja
Ne ni/m Tema KonunuecTBo 4yacoB
I'maBa 1 BripaxeHus, ToK1eCTBa, YypaBHECHHUS 23
Boipaxkenus 6
[IpeoOpa3oBanme BeIpaskeHUM 4
KonTtponeHas padota Ne 1 1
YpaBHEHHUS C OJJHOM IEPEMEHHOU 7
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4 CraTucTueckne XapaKTepUCTUKU 4
KonTtponsnas padota Ne2 1

T'imaBsa 2 D yHKIUH 11
) OYHKIUH U UX TpaPUKH 3)
6 JIuneiinas QpyHKIHA 3)
KonTtponsHas padora Ne 3 1

I'naBa 3 CreneHb ¢ HATYpPaJbHBIM NOKa3aTeJIeM 11
7 Crenens u €€ cBOlCTBa )
8 OnHOYJIEHB] 5
KonTtponsHas padora Ne 4 1

I'naa4 | MHoOrowieHbl 18
9 CymMa #u pa3HOCTh MHOTOWJICHOB 4
10 [IpousBeneHne o JHOUWICHA U MHOTOYJICHA 6
Kontponbnas padora Ne 5 1
11 [IpounsBeneHre MHOTOWICHOB 6
KonTponsnas padora Ne 6 1

I'naBa § DopMyJibl COKPAIEHHOT0 YMHOXKEHUS 18
12 KBanpar cymmbl 1 KBajipaT pa3HOCTH 5
13 Pa3znocts kBasmparoB. CymMMa 1 pa3HOCTh KyOOB 5
KounTtponbnas pabora Ne 7 1
14 [IpeoGpa3oBanue LENbIX BHIPAKEHUIN 6
KonTtponbnas padora Ne 8 1

I'naBa 6 CucreMbl JUHEHHBIX YPaBHEHH 15
15 Jlunelinble ypaBHEHHUS C IBYMS TIEPEMEHHBIMU U 5

UX CUCTEMBI

16 Pemenne cucrem MMHEWHBIX ypaBHEHUN 9
KonTtponsnaas padorta Ne 9 1
IloBTOpPEHME 6
Urorosslii 3auer 1
Hroropas koHTpoJIbHAs paboTa 2

Hroro 102

Maremartuka. 7 Kiacc
Monayas: I'eomerpus
2 yaca B HEJIEIIIO B TE€YEHHE r0Ja
Ne n/m Tema KonunuecTBo 4acoB

I'maBa 1l HavajabHble reoMeTpuyecKue CBeieHus 10
1,2 IIpsimas u otpesok. JIyd u yron 2
3 CpaBHEHUE OTPE3KOB U YIIIOB 1
4,5 W3mepenue otpeskos. M3Mepenue yrios 3
6 [lepnieniuKynsspHBIE IPSIMBIE 2
Pemenue 3anau 1
KonTtponeHas padota Ne 1 1

I'maBa 2 Tpeyronbuuku 17
1 [epBbIit pU3HaK paBEHCTBA TPEYrOJbHUKOB 3
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Menuanbl, OMCCEKTPHUCHI M BHICOTHI TPEYrOJbHUKA

3 Bropoi1 u TpeTuii npu3HAaKU paBeHCTBA
TPEYroJbHUKOB
4 3aayn Ha MOCTPOCHHE 3
Pemenue 3amau 3
KonTtponesHas padota Ne 2 1
I'naBa 3 I[MapajsenbHble NpsiMbIe 13
1 [Ipu3HaKK MapauieTbHOCTH ABYX HPSMBIX 4
2 Axcroma napanieNbHbIX MPSMBIX 5
Pemenue 3amau 3
KonTtponsHas padora Ne 3 1
I'naBa4 CooTHOIIEHUS] MeK1Y CTOPOHAMH M YIJIaMH 18
TPeyroJibHuKa
1 CymMma yrioB TpeyrojbHHKa 2
2 CoOTHOIICHUST MEKy CTOPOHAMH U YTIIaMU 3
TPEyroJIbHUKa
KonTtponsHas padorta Ned 1
3 [IpssMOyroOIBHBIE TPEYTOJIBHUKH 4
4 [TocTpoenune TpeyrojbHUKA MO TPEM dJIEMEHTAM 4
Pemrenue 3amau 3
Kountponsnas padota Ne 5 1
IMoBTOpeHue. Pemenue 3axau 10
Hroro 68
Maremaruka. 8 kiace
Monyab: Aaredopa
3 yaca B HEJIEIIO B TEUEHUE roIa
Ne ni/m Tema KonunuecTBo 4acoB
T'naBal PanuonaabHbIe 1poou 23
1 PanmonansHbIe 1pOOHM 1 UX CBOMCTBA 5
2 CymMa 1 pa3HOCTb apo0Oeit 6
Kontponbnas padorta Nel 1
3 [IpousBeneHne u yacTHOE APOOECH 10
KonTpomnsnas pabota No2 1
I'naBa 2 KBaaparnbie KopHHn 19
4 JlelicTBUTEIIbHBIC YHCIIA 2
5 ApudMeTHIeCKHi KBaJIpaTHBIN KOPEHB 5
6 CBoiicTBa apu(pMeTHUECKOro KBaJpaTHOTO KOPHS 3
KonTponsHas pabota Ne3 1
7 [IpumeHeHue cBOMCTB apu(pMETHUECKOTO 7
KBaJIpaTHOTO KOPHS
KonTtponeHas padota Ne4 1
I'maBa 3 KBanpaTHbie ypaBHeHHst 21
8 KBaznpaTHO€ ypaBHEHHE U €r0 KOPHU 10
KonTtponeHas padora Ne 5 1
9 JlpoOHBIE palMoOHaNbHbIE YPaBHEHUS 9
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KonTtponpsHas padota Ne 6 1
I'naBa 4 HepasencTBa 20
10 YucnoBsle HEPAaBEHCTBA U UX CBOMCTBA 8
KonTtponsHas padota Ne 7 1
11 HepageHcTBa ¢ 01HOM IEPEMEHHON U UX 10
CUCTEMBI
KonTtposneHast padota Ne 8 1
I'naBa 5 CreneHb ¢ 1eJIbIM NOKAa3aTeJIeM. JJIeMeHThI 11
CTATUCTHKHU
12 Crenens c 1eJbIM [T0Ka3aTeIeM U €€ CBOMCcTBa 6
KonTtponsHas padota Ne 9 1
13 DNEeMEHTHI CTATUCTUKU 4
IMoBTOpPEHUE 11
HTOroBHIii 3aueT 1
HroroBast KOHTpOJBbHAS padoTa 2
HTroro 105
Maremartuka. 8 kiace
Moayab: I'eomerpus
2 Yaca B HeJeJI0 B TeUeHHe roja
Ne n/m Tema KomnuecTBo yacoB
I'nasa § YeTbIpEéXyroJabHUKH 14
1 MHOTOYTOJTEHUKH 2
2 [TapamenorpaMm u Tpanemnus 6
3 [IpsiMoyroapHUK, poMO, KBaIpaT 4
Pemtenue 3amay 1
KonTtponbras padoTa Ne 1 1
I'1aBa 6 II1omans 14
1 [Tmomaae MHOTOYTOJILHUKA 2
2 [Tnomaau napaiienorpamma, TpEyrojabHUKa U
Tpaneuuu
3 Teopema [Tudaropa 3
Pewtenue 3amay 2
Kontponsnas padorta Ne 2 1
T'maBa 7 Ilogo0HBIE TPEYTroabHUKH 19
1 Omnpenenenre Nog0OHBIX TPEYTOJIbHUKOB 2
2 [Ipu3naku mogo6ust TPEYroIbHUKOB 5
KonTtponpHas padota Ne 3 1
3 [Ipumenenne mogoOUs K T0Ka3aTEIbCTBY TEOPEM 7
U peIleHUIo 3a7a4
4 CooOTHOIIEHHS MEXIy CTOPOHAMH U YTJIaMu 3
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA
KonTtposnpsHas padota Ne 4 1
I'maBa 8 OxkpyxkHOCTH 17
1 KacarenbHast K OKpy’KHOCTH 3
2 LlenTpanpHble U BIIMCAHHBIE YIJIbI 4
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3 Yetblpe 3aMeuaTeNIbHbIE TOYKU TPEYrOJbHUKA 3
4 Bnucannas u onucanHas OKpYKHOCTH 4
Pelenue 3anau 2
KonTtponsHas padora Ne 5 1
IToBTOpenue. Pemenue 3agaq 6
Hroro 70
MaremaTuka. 9 Kki1acc
Moayab: Aaredpa
3 yaca B HEJIEJIIO B TEYEHHE r0J1a
Ne /it Tema KonnuecTBo yacos
I'maBa 1 KBagpaTnunas pynkumus 22
1 OYHKINMU U UX CBOICTBA 5
2 KBanpatuslii TpexuneH 4
KonTponsnas padora Nel 1
3 KBanparuunas ¢pyHkius u ee rpadux 8
4 Crenennas ¢pynkuus. Kopens n-ii creneHu 3
Kontponsnas padota Nel 1
I'naBa 2 YpaBHeHNs] M HEPABEHCTBA C OHOI 16
nepeMeHHOl
5 VYpaBHEHUS C OJTHOM IEPEMEHHOM 8
KontponsHas padota Ne3 1
6 HepaBenctBa ¢ o1HOM IepeMeHHOM 6
KonTtponsHas padorta Ned 1
I'naBa 3 YpaBHeHUsI H HEPABEHCTBA € IBYMS 17
nepeMeHHOI
7 VYpaBHEHUsI C IByMs IEPEMEHHBIMU U UX 12
CHCTEMBI
8 HepaBeHcTBa ¢ AByMsI IEPEMEHHBIMU U UX 4
CHCTEMBI
KonTtponsHas padorta Ned 1
I'nasa 4 ApudmMeTnueckasi 1 reoMeTpudecKasi 15
Nporpeccuun
9 ApubdmMernueckas Iporpeccus 7
Kountponsnas pabora Ne6 1
10 ['eomeTpudeckas mporpeccus 6
Kontponsnas pabora No7 1
I'maBa 5 DJIeMeHTbI KOMOMHATOPUKH U TEOPHH 13
BEPOATHOCTEH
11 DneMeHThl KOMOUHATOPUKU 9
12 HauanbHble cBeJleHNs U3 TEOPUU BEPOSITHOCTEH 3
KonTponpHast padota Ne§ 1
IHoBTOpEHuUe 21
Hrorosas koHTpoJbHAsA paboTa 2
Hroro 105




MartemaTtuka. 9 kjiaacce
Monyas: 'eomerpus
2 yYaca B HEIEJIO B TEUEHHUE T01a

Ne n/mt Tema KonnuecTBo yacos
I'naBa 9 BexTopsl 8
1 [ousThe BeKTOpa 2
2 CrnoxeHne ¥ BBIYUTaHHE BEKTOPOB 3
3 YMHOKEeHHEe BeKTOpa Ha uucio. [Ipumenenne 3
BEKTOPOB K PEIICHHIO 3a/1a4
I'maBa 10 Meton koopauHAaT 10
1 Koopaunats! BekTopa 2
2 [Ipocrenmme 3aga4n B KOOpANHATAX 2
3 YpaBHEHUS OKPYKHOCTHU U TIPSIMOI 3
Perenue 3anau 2
KontponsHas padora Ne 1 1
I'naBa 11 CooTHOIIEHUS] MeK1Y CTOPOHAMH M YIJIaMH 11
TpeyrojbHuka. CkajasipHoe Npou3BeaeHue
BEKTOPOB
1 CunHyc, KOCHHYC, TAHT€HC, KOTAaHT€HC yTJia
2 CoOOTHOIICHUST MEXK/Yy CTOPOHAMH U YTIIaMU 4
TPEyroJIbHUKa
3 CkasipHO€ MTPOU3BEICHUE BEKTOPOB 2
Pemtenue 3amay 1
KonTtponsnaas padorta Ne 2 1
I'nasa 12 JiMHAa OKPYKHOCTH ¥ TUIOIIAb KPYyra 12
1 [IpaBusIbHBIE MHOTOYTOJTBHUKH 4
2 JlnrHa OKPY)KHOCTH | ILIONIAAb Kpyra 4
Pemtenue 3amay 3
KontponbHas padorta Ne 3 1
I'naBa 13 JBm:keHust 8
1 [Tousarue nBrxeHUs 3
2 [TapanensHbIN IEPEHOC U TTOBOPOT 3
Pewtenue 3amay 1
Kontponsnas padora Ne 4 1
I'naBa 14 HayvajabHble cBeleHNs] U3 CTepeoOMeTPUn 8
1 MHororpaHHUKH 4
2 Tena v MOBEpXHOCTH BpaICHUS 4
00 akcuomMax mIAHUMETPHUHA 2
IloBTOpenue. Pemenne 3axa4 11
Hroro 70

47




	Выпускник научится в 5-6 классах (для использования в повседневной жизни и обеспечения возможности успешного продолжения образования на базовом уровне)
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