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[HosicHuTe/IbHASA 3aNIUCKA

PaGouast mporpamma 1o MareMaTHuke Jijisi OCHOBHOM IIKOJIBI COCTaBJIEHA Ha OCHOBE ()YHAAMEHTAIBHOIO SIApa COJIePKaAHUS
oOmiero oOpa3oBaHusi, TpeOOBaHUN K pe3ysibTaTaM OCHOBHOro oOIero oOpa3oBaHusi, NpencTaBieHHbIX B DenepaibHOM
rocyJJapCTBEHHOM 00pa30BaTEIbHOM CTaHJapTe€ OCHOBHOrO 0OIIero oOpa3oBaHus, aBTOpckoil mporpammbl AtanacsH JI.C.,
aBTopckoil mporpamMmmbel Mopakosuu A.T'., 2014r.; OOIT OOO MBOY kona Ne 174 r.o. Camapa.

Y4eOHO-METOTMIECKUI KOMIUICKT:
1. ['eometpus, 7 — 9: Yueb. qis obmeoOpasoat. yupexaenuit / JI.C. Artanacsan, B.®. byry3os, C.b. Kapnomues u ap. — M.:
IIpoceenienue, 2014r.;
2. A.I''MopaxoBuu. Anrebpa-7, 8, 9. Hacte 1. Yuebnuk, M.: Maemo3suna, 2014r.;
3. A.I''Mopakosud u nip. Anrebpa-7, 8, 9. Hacte 2. 3agaunuk, M.: Muemosuna, 2014r.;

Ha u3ydyeHue MateMaTWKu OTBOJUTCS 6 y4eOHBIX YaCOB B HEJEIIO B TEUCHUE KaXKIOro roja oOydeHus, u3 HuUX 4 yaca
anreOpsl U 2 yaca reoMeTpuu

Pacnipenenenne yueOHOTO BpeMEHU MEXKy MpeaMEeTaMu MIPEICTaBICHO B TAOIHIIE.

Kaacenl Ipeamerst KoanyecTBo 4yacoB B KoanyecTBo 4acoB Ha CTYNEeHH OCHOBHOIO
MATEeMATHYeCKOro IMKJIa HeJleJI10 o0pa3oBaHust
7 Matemaruka (Anre6pa) 4 136
8 Marematrka (Anredpa) 4 136
9 Matemaruka (Anre6pa) 4 136
7 Maremaruka (I'eomeTpuisi) 2 68
8 Marematuka (I'eomerpust) 2 68
9 Maremaruka (I'eomeTpuisi) 2 68
BCEI'O 612




N3meHeHus1, BHeCeHHbIE B aBTOPCKYI0 mporpammy Artanacsid JI.C. mo reomerpun

Kosn4yecTBO 4acoB 10 aBTOPCKOi N

Paznen KoJsmn4yecTB0o 4acoB 1o padoueii nporpamme
nporpamme

HauanpHbie reoMeTpruecKue CBEACHUS 7 11

TpeyronbHUKH 14 17

[TapannensHbie IpsMbIe 9 13

COOTHOIICHUST MEKIY CTOPOHAMH U YTIIaMU 16 20

TPEYroJbHUKA

Pewmenue 3amau 4 7

HToro: 50 68

VBeanueHne KoJn4ecTBa 4acoB Ha HU3y4YCHUHN IT'COMCTPUHU B 7 K1acce CBSI3aHO C TCEM, UYTO TaKHC TCMBbI KaK «TpeyFOJ'IBHI/IKI/I»,
«HapaJIJICJIBHBIe IIPAMBIC), «CoOTHOIIICHHUE MCKIY CTOPOHAMHU U YI'TIaMH B TPCYT'OJIBHUKCY BXOIAT B OI'Dn TCM, UTO U3YUCHHUC
IrcoOMCTPpHUHN HAYNHACTCA C 7 knacca.

N3yuenue paznena «MaTeMaTuka B ICTOPUYECKOM PAa3BUTHI UJIET CKBO3HBIM KypPCOM.

Ilnanupyemble pe3yabTaThl H3YUYECHHUS] Y4eOHOI0 NpeAMeTa MATEeMATHKA HA YPOo6eHb (-9 KIaccoB
JIn4HOCTHBIE Pe3yJIbTAThI:

- ®opMHpOBaHKNE OTBETCTBEHHOTO OTHOIIICHUS K YUEHHUIO, TOTOBHOCTH K CAaMOPa3BUTHUIO U CAMOOOPa30BaHUIO HA OCHOBE
MOTHUBAIIMU K 00yUEHHNI0, 0OCO3HAHHOMY ITOCTPOCHHUIO MHANBUIAYATHLHON 00pa30BaTeIbHON TPAEKTOPHH C YIETOM YCTOMUUBBIX

MMO3HABATENIbHBIX MHTEPECOB, BEIOOPY MPO(PHIBHOTO MAaTEMAaTHIECKOTO 00pa30BaHUsI.



- opMHpPOBaHHE LETOCTHOIO MUPOBO33PEHNS, COOTBETCTBYIOIIET0 COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH.

- cDOpMI/IpOBaHI/Ie KOMMYHHK&THBHOﬁ KOMIICTCHTHOCTH B y‘l€6H0-HCCH@HOB&TGHLCKOﬁ, TBOp‘-ICCKOﬁ U JPpYyIrux BUAax

NEATEIIBHOCTH.
MeTanpeameTHble pe3yJibTaThl:

- ®opMHpOBaHUE YHUBEPCAIBHBIX YUCOHBIX AEUCTBUH (MIO3HABATEIbHBIX, PETYISITUBHBIX, KOMMYHUKATUBHBIX ),

O6CCH€‘II/IBaIOIHI/IX OBJIAACHUC KIIFOYCBBIMU KOMIICTCHIHUAMU, COCTABJIIAIOINNMHA OCHOBY YMCHUS YUUTLCA.

- cDOpMHpOBElHI/Ie YMCHHUA CaMOCTOATCIIbHO CTABUTH y‘-I€6HI)Ie H I103HAaBaTCJIBHBIC 3aa4H, HpGO6p330BBIBaTI> IMPAKTHYCCKYIO

3a7a4y B TEOPETUYECKYIO U HA0OOPOT.

- @opMUpPOBaHNE YMEHHUS IJIAHUPOBATh IyTH JOCTHKEHUS LEJIEH, BBIIEATh aJIbTePHATUBHBIE CIIOCOOBI JJOCTUKEHMS LIETH,
BBIOMPATh HauOOJIee palMOHAIbHBIE METO/IbI, OCYIIECTBIISITh IO3HABATEIbHYIO PE(IIEKCUIO B OTHOILIEHUH JEHCTBUIA 10 PEIICHUIO

y‘-Ie6HI)IX H ITI03HAaBAaTCJIBHBIX 3a1a4.

- ®opMHpPOBaHKUE OCO3HAHHOMN OLIEHKH B YUEOHOU E€ATEIbHOCTH, YMEHHUSI COAEPKAaTETbHO 0OOCHOBBIBATH MPABUIILHOCTh

pe3yiibTata 1 criocoba HeﬁCTBHﬂ, AaICKBATHO OLCHUBATH CBOM BO3MOXXHOCTHU JOCTHKCHUA LCIIN CaMOCTOSITCIIbHOM ACATCIIBHOCTH.

- CDOpMI/IpOBaHI/Ie YMCHHS JIOTHYCCKHU paCCyKAaTh, ACJIaTh YMO3AKITOUCHUA (I/IHJIYKTI/IBHOC, JACAYKTUBHOC U 110 aHaHOFI/II/I),

APryYMCHTUPOBAHHBIC BBIBOJIbI, YMCHHC 0606H_IaTB, CpPaBHUBATBD, KJIaCCI/ICI)I/ILII/IpOBaTL.

- (DOpMI/IpOBaHI/Ie YMCHH:A CO3/1aBaTh, IPUMCHATH U Hp606paSOBBIBaTB 3HAaKOBO-CHMMBOJHNYCCKHUC CPCACTBA, MOACIIN, CXCMBI JJIA

peHICHUA y‘—Ie6HBIX H I1I03HAaBaTCJIbHbIX 3aJa4.



- OBJ'IaI[eHI/Ie OCHOBAMH O3HAKOMHUTCIIBHOT'O, U3YHAIOUICT O, YCBAUBAIOIICTO U ITIOMCKOBOI'O YTCHUA, pe(bJ'ICI(CI/IBHOFO YTCHMUAA,

(I)OpMHpOBaHHe YMCHUA CTPYKTYPUPOBATb MATCMATHYCCKUC TCKCThI, BBIACIIATH I''TABHOC, BLICTPANBATH JIOTHYCCKYIO

IMOCJICAOBATCIIBHOCTD U3JIaIraCMOIo0 MaTCpHraia.

- cDOpMI/IpOBaHI/Ie KOMIIETEHTHOCTH B 00JIACTH MCITOJIb30BaHMS I/IKT, KakK HHCTpYMeHTaJII)HOI‘/’I OCHOBBI Ppa3BUTUA YHUBCPCAJIBHBIX

y4eOHBIX JEeHCTBUI.

IIpegmeTHbIe pe3y/ibTaThl:

7 KJacc
Paspnen Y4yeHuk HAYYHTCHA Y4eHHK MMOJIYYUT BO3MOKHOCTh HAYYHTHCS
APUOPMETHUKA
PAIIMOHAJIBHBIE UM CJIA OnepupoBath Ha 0a30BOM YpOBHE moHATHsAMH: | * OepupoBaTh MOHATUSAMH: MHOXXECTBO HATypalbHBIX
HATypalbHOE YHCJIO, IIEJI0€ YHCIO0, OOBIKHOBEHHAs | YMCEN, MHOXECTBO LENbIX 4YHMCEN, TIeOMETPUYECKas
N3MEPEHNA,

[MPUBJINKEHU A, OHEHKU

Ipo0b, AecITUYHAS IPOOb, CMEIIaHHas TPOOk;

HCIIOJIb30BaTh CBOMCTBA 4YHMCENl U ImpaBujia JencTBUi
IIpH BBIITIOJIHCHHUN BBI‘-II/ICJ'ICHI/II\/'I;

MCIIOJIb30BaTh NIPHU3HAKHU JISTMMOCTH Ha 2, 5, 3, 9, 10

npu BBIINTOJIHEHUHN BBIYHCIICHUH n peIICHUN

HECJIOXXHBIX 3a1a4,

BBIIIOJIHATE OKPYIJICHUC  YHUCCII B COOTBCTCTBHUU C

IpaBHJIaMH;

CpaBHHBATHb 4YHCJIa.

B mnoBcegHeBHOM KM3HM W NPH H3YyYEHHH PYIrHX
NpeIMeToB:

MHTEpIpETAlUs HATYpaJIbHBIX, IEIbIX YHCEI,

* [IOHUMATh U OOBSICHITH CMBICI MO3UILIMOHHON 3aIlHCH
HAaTypaJIbHOTO YHUCJIa;

* BHIIOJNHATHL BBIUMCICHUS, B TOM 4YHCIE C
HCIIOJIb30BaHUEM IIPUEMOB palMOHAIBHBIX
BBIYHCIICHHI;

¢ BBIIOJHATE OKPYITICHUC palUOHAJIBHBIX YHUCCIT C
3aJlaHHOM TOYHOCTBIO,

* ynopdaaodyuBaTrb 4YMCIId, 3allMCaAaHHBIE B  BH/C

OOBIKHOBEHHOU U JAECATUYHOU ApOOH;

» Haxomuth HOJ] m HOK uymcen m mcmonb30BaTh UX




® OLICHMBATb PE3YJbTATHl BBIYUCICHUN IIPU PELICHUU
[IPaKTUYECKHUX 3a/1a4;

®  BBIIIOJJHATh CPABHCHHUE YUCEII B PCAJIBHBIX CUTYyallUuAX;

® COCTAaBJIATb YHUCIIOBBIC BBIPAKCHHA IIPpH PCUICHHUU
MMPAaKTUYCCKUX 3aJdad MU 3aJad U3 JPYrux y‘IC6HBIX
npeaAMETOB.

IIPU pEIICHUH 3a/ay.

B noBcenHeBHOW KHM3HU M NPH HU3YYEHHH JAPYTrux
NpeaMeTOB:

® BBLIIIOJIHATE CPAaBHECHUC PE3YIIHLTATOB BBIYHCIICHUHN IIpu
pPEIICHUKM  IIPAKTHUYCCKUX  3a4a4, B TOM 4YHCIIC
HpI/I6J'H/I)KeHHBIX BBIHHCHCHHﬁ;

¢ COCTABJIAATh U OLUCHUBATL YMCIIOBBIC BBIPAXKCHHA IIPpU
pelICHUN NPAKTUYCCKHUX 3a4dad MW 3aJad U3 ApYIrux
y‘IC6HLIX MpeaAMCTOB;,

AJITEBPA

AJI'EBPAYECKHUE
BBIPAKEHUM A

ToxnecTBeHHBIE MPE0OPa30BAHUA

e BrmonHATh HCCJIOKHBIC Hp606p330BaHI/I$I JIIA
BBIYMCIICHHS 3HAQUCHUM  YHCIOBBIX BI)Ipa)I(CHI/IfI,
CoACpKaluX CTCICHU C HATypaJIbHBIM IIOKA3aTECIICM,

® BBINOJHATH HECIOXKHbIE NpPeoOpa3oBaHUs LEJbIX
BBIDQKEHUI:  pacKpblBaTb  CKOOKHM, MPUBOIUTH
10JI00HBIE ClIaraeMble;

® HCIIOJIB30BaTh (POPMYJIbI COKPALIEHHOI'O YMHOKEHUS
(kBagpaT CyMMBbI, KBaJpaT pa3HOCTH, pPa3HOCTb
KBaJpaToOB) ISl YIPOIICHHS BBIUUCICHUN 3HAYCHHUN
BBIPAKCHU;

TekcToBbIC 32124H

e Pemarh HECIOXHBIE CIOKETHBIC 3aJadud PAa3HbIX
THUIIOB Ha BCC apI/I(I)MCTI/I‘-IeCKI/Ie HeﬁCTBHH;

® CTPOUTH MOJENb YCJIOBHS 3a7aud (B BHUJE TaOJIHUIIHI,

ToxaecTBeHHBIE MPEOOPa30OBaAHMS

° OHCpI/IpOBaTB MOHATHUAMU CTCIICHU C HATypaJlbHbIM
MMOKa3aTeJieM,

* BBINIOJIHATH MPEOOpPa30BaHUS IIEJIBIX BBIPAKCHHI:
JIEUCTBUSI C OJHOWICHAMH (CJIOXKE€HUE, BBIUUTAHHE,
YMHOXEHHE), NEeHCTBUS ¢ MHOTOWICHaMHU (CIOXKEHUE,
BBIUUTaHUE, YMHOXKEHHUE);

*  BBIIOJHATH  pAa3JIOKEHWE  MHOTOWIEHOB  Ha
MHOXHTEIH OJHUM M3 CIOCOOOB: BBIHECEHHE 3a
CKOOKY, TIpyHNImHUpOBKa, UCIOJb30BaHUE  (hopmyn
COKPAILLEHHOTO YMHOXECHHUS;

¢ BBIACIIATH KBaApPAT CYMMBI U PA3HOCTH OJHOYJICHOB;,

B noBcenHeBHON KU3HM M NPH U3YyYEHMH JAPYrHX
NpeIMeToB:

* BBINIOJHATH MpeoOpa3oBaHHs  alreOpanvyecKux




CXEMbI, PUCYHKA WJIH YpaBHEHHs), B KOTOPOH IaHbI
3HAUYEHMS IBYX U3 TPEX B3aMMOCBSI3aHHBIX BEJIMYUH, C
LIEJIbI0 TIONCKA PEILIEHUS 3a1auu;

¢ COCTaBJIATH IJIaH PCIICHUA 3a1a4U,
® BBIJACIIATH 3Tallbl PECIICHUS 3a/1a4u;

¢ HMHTCPIPCTUPOBATH BBIYUCIIUTCIBHBIC PE3YJIbTAThl B
3aaa4e, UCCICAOBATh IMOJTYYCHHOC PCIHICHUC 3aa1HU,

® 3HATb pa3jin4yuc CKOpOCTCﬁ 00BeKTa B CTOSYEH BOJC,
IIPOTHUB TCUCHHUA U 110 TCUCHHUIO PCKU,

e pemaTh 337a4M HA HAXOXKJICHHE YaCTH YHUCJIa U YUCIa
IO €0 YacTH;

e pemarh 3aJayd  pa3HBIX TUMNOB (Ha paboTy, Ha
MOKYNKH, Ha JBIKEHHUE), CBS3BIBAIOIIUX TPH
BEJIMYUHBI, BBIJCISTH 3TH BEJIUYMHBI M OTHOIICHHS
MEXTy HUMH,

® HaxXOJWUThb MPOUCHT OT YMUCJIa, YUCIIO IO MPOUECHTY OT
HCTO, HaxoauThb ITPOLCHTHOC CHHXXCHHC NN
MMPOLUCHTHOC IMOBBIICHUC BEJINYHNHBI;

B mnoBcegHeBHOM KM3HHM U IPH HU3YyYeHHH JPYIrUX
NpeaIMeToB:

® BBIIBUTAaTh THUIOTE3bl O BO3MOXKHBIX IPEIEIbHBIX
3HAYCHUSX HMCKOMBIX B 3ajJadye BENWYHH (JenaTh
MPUKUAKY).

BBIPQXEHUI MpH pelIeHUuH 3aJad JPYrux Yy4eOHBIX
IIPEIMETOB.

TekcTOBBIC 324U

* HCIIOJIB30BATh PA3HBIC KPATKHE 3aIllMCH KaK MOJCIN
TEKCTOB CJIOKHBIX 3aJa4 AJId IIOCTPOCHUA IIOMCKOBOM
CXEMBI U pCHICHUSA 3ada4,

® pa3ian4yaTtb MOACIIb TCKCTAa U MOACJIb PCIICHUA 3a1a4u,
KOHCTPYUPOBATH K OI[HOﬁ MOACIN PCLICHUA
HECJIOKHOM 3aJla4y pa3HbIC MOACIIN TCKCTA 3aa4u;

¢ BBIACIIATL OTallbl PCIICHUA 3ada4d M COACPIKAHUC
KaXXa0ro oTalia,

¢ AaHAJIM3UPOBATD 3aTPYAHCHUA ITPU PCIICHUUN 3a/1a4;

. BBIIIOJIHATH pa3iuyHbIe peoOpa3oBaHus
MPEMIOKEHHOM  3aJlayd, KOHCTPYMpPOBaTb  HOBBIE
3aJ]au U3 JaHHOM, B TOM 4Hcie 00paTHBIE;

* UHTCPIOPETHUPOBATE BBIYHUCIWTCIBHBIC PE3YJILTAThHI B
3aaa4e, UCCICAOBATh IMOJIYYCHHOC PCIICHUEC 3a/1a1U;

* AaHAJM3UPOBATH BCEBO3MOXKHBIE CUTYAIIMH B3aUMHOTO
pacrmoJIOKEHUsI JBYX OOBEKTOB M U3MEHEHHE UX
XapaKTePUCTHK MPU COBMECTHOM JABMXEHUU (CKOPOCTD,
BpEMS, PACCTOSTHUE) TIPU PEUICHUH 33]1a4 Ha JBUKCHHE
JIBYX OOBEKTOB Kak B OJHOM, TaKk W B
MPOTUBOMOIOKHBIX HAPaBICHUSIX;

¢ peliaTthb p33H006pa3HLIe 3aga4d «Ha 4aCTu»,

* pfuatb Hu 00OCHOBBIBATH CBOE pemicHUC 3aaa4d
(BBII[CJI}ITB MaTEMaTU4ICCKYIO OCHOBY) Ha HaxXO0XJICHHUC




JacTu 4YucClIa W 4YHucCjJa II0 €ro 4YaCTh Ha OCHOBC
KOHKPCTHOT'O CMBICJIa I[pO6I/I;

* OCO3HaBaTh M OOBICHATH MJIEHTUYHOCTH 3aday
pa3HbIX THWIIOB, CBSI3BIBAIOIIMX TPH BEIUYMHBI (Ha
paboTy, Ha TOKYNKH, Ha JIBUKEHHUE), BBLACIATH 3TU
BEJIMYMHBI U OTHOILEHUS MEXIYy HUMH, IPUMEHATh UX
IpU pELICHWH 3a]a4, KOHCTPYHPOBATh COOCTBEHHBIC
3a]1a4 yKa3aHHbIX TUIIOB.

B mnoBceaHeBHOI KM3HM M NPH HM3YYeHUH JAPYrux
NpeaMeToB:

* BBLACJATH NPU PEIIEHUH 3a7a4 XapaKTEPUCTUKHU
paccMaTpuBaEMOM B 3aJade€ CHUTYyallud, OTJIMYHBIE OT
peanbHbIX

YPABHEHUA

L4 OHepI/IpOBaTB Ha 0a30BOM YPOBHE TIOHATUAMU:
PaBCHCTBO, YUCIIOBOC PABCHCTBO, YPABHCHUC, KOPCHb
YpaBHCHUA, pCUICHUC YpaBHCHUA, YHUCJIOBOC
HEPAaBCHCTBO, HCPABCHCTBO, PCIICHHUC HCPABCHCTBA,

® TPOBEPATH CIPABEIIMBOCTh YHCIOBBIX PABEHCTB;
® pelaTh CUCTEMBI HECIIOKHBIX JTMHEHHBIX YPaBHCHUN,

® [POBEPATH, SBIAETCSA JIM JIAHHOE YHCIO PEIICHHEM
YpaBHEHUS;

B mnoBcegHeBHOM KM3HHM W IIPH H3YyYeHHMH IPYIrHX
NpeIMeToB:

® COCTaBJAITb M peulaTh JIMHEWHBIC YpPAaBHEHUS IIPH
pelIeHNH 3a7ay, BO3HHUKAIOIIUX B JPYTHX Y4eOHBIX

* OnmnepupoBaTb TOHATUAMHU: YypaBHEHHE, KOPEHb
YpaBHEHUsI, PABHOCUJIbHBIE YPABHEHUS;

* pemaTh JUHEHHBIE YypaBHEHUS U ypaBHEHUS,
CBOIUMBIC K JIMHEWHBIM C IIOMOIIBIO TOXKIACCTBCHHBIX
npeoOpa3oOBaHMIi;

¢ peuiaTtb JIMHEHHBIC YpaBHECHU C MapaMETpaMH,

B noBcenHeBHOH KHU3HM W NPH H3YyYeHHH APYrUX
NpeIMeToB:

* COCTaBIATh M pelIaTh JIMHEHHBbIE ypaBHEHHS,
YpaBHEHMsI, K HUM CBOJSIIMECS, CUCTEMbI JIMHEHHBIX
YpaBHEHHH W TpU PELICHUHU 3a/1ad JPYrux y4eOHBIX
MIPEIMETOB;




npeaMeTax.

* BBINOJHATh OLIEHKY IIPaBIONON0O0US pe3yibTaToB,
[IOJIy4aeMBbIX IIPU PELICHHUM JIMHEHWHBIX YPaBHEHUU U
CHUCTEM JIMHEWHBIX YPaBHEHMI IIPU PELICHUU 3a1ad
JIPYT'UX y4EOHBIX IIPEIMETOB.

OYHKIIUHU

UMCJIOBBIE @ YHKINN

Haxomuth 3HaueHue GyHKIUM 10 33JJaHHOMY
3HAYCHHIO apTyMEHTA;

HaxOJWTh 3HA4YEHHE AapryMeHTa II0 3aJaHHOMY
3HA4YCHUIO (DYHKIIMU B HECIOKHBIX CUTYAIHAX;

OIpCACIIATL IIOJIOKCHUC TOYKHU II0 €€ KOOpAWHATaM,
KOOPJAHWHATBI TOYKH 10 €C ITOJIOKCHHUTIO Ha
KOOp,I[HH&THOﬁ IIIIOCKOCTH,

CTPOUTH TPa(UK JTUHEHHONU ()YHKIINH;

OIpeNeNIATh TMPHOIMKEHHbIE 3HAUYEHUS KOOpAMHAT
TOUYKHU NepeceueHust rpaukoB GyHKIUH;

B mnoBcegHeBHOM KM3HHM U IIPH HU3YyYeHHH JPYIrUX
NpeIMeToB:

UCIOJIb30BaTh CBOWCTBA JHMHEHHOW (QYHKIHMU U €€
rpa@uk TpU PEIICHUU 3aJad U3 JAPYruX Y4eOHBIX
MIPEAMETOB.

*  OnepupoBaTb  MOHATUSAMH:  (PYHKIHOHATBHAS
3aBUCUMOCTh, (QYyHKIHUSA, TpaduK (QYHKIUH, CIIOCOOBI
3aaHus (QYHKIMH, apTYMEHT U 3HaueHHe (QYHKIINH;

* CTPOUTH TpadUK JTMHEHHOHN (pyHKIHIH;

* COCTaBIATH YPAaBHEHHUS MpPSAMOM IO 3aJaHHBIM
YCIIOBUSIM: IIPOXOJSLIEH Uepe3 IB€ TOUKH C 3aJaHHBIMU
KOOPJMHATAMM, IIPOXOJAIIEH 4Yepe3 JaHHYH TOYKY U
IapaJuIeIbHOM TAHHOU IIPSIMOI;

B mnoBceaHeBHOH KM3HM M TPH HM3YYeHUH JAPYrux
NnpeaMeToB:

* WUIIOCTPUPOBATh C TOMOLIbIO TIpaduKa JIHHEHHON
(GYHKIIMM peabHYyI0 3aBUCHMOCTb WJIM TMPOILIECC M0 UX
XapaKTepUCTHKAM.

BEPOATHOCTDb U CTATUCTHUKA

OIIMCATEJIbHAA
CTATUCTUKA

KOMBHUHATOPUKA

NmeTh MMpEaACTaBICHUEC O KOM6I/IHaTOpHBIX 3agadax;

pemiaTb  MpocTellne KOMOMHATOpHBIE — 3aJadu
METOOM MPSIMOTO U OPraHU30BAHHOI'O Nepedopa;

* OnepupoBaTh MOHATHAMMU: CTOJIOYATbIE U KPYrOBbIE
JMarpaMMBbl, Ta0JINLIBI JAHHBIX, cpenHee
apudmernyeckoe, Me/liaHa, HauOosbLIEee u
HauMEHbIlIee 3HAuYeHUs BBIOOPKH, pa3Max BBIOOPKH,
JMCIepcus M CTaHJApPTHOE OTKJIOHEHHE, CciydaiHas




® IMIPE/ACTaBIATh JAaHHBIE B BHJIE TaOIHI], TUarpamm,
rpaduKoB;

® YuTaTh I/IH(l)OpMaLII/IIO, MNpEaACTaBJICHHYIO B BHIC

TaOJUIIBI, TUArPaMMBbI, TpaduKa;

B moBceaqHeBHOW KM3HM M NPH HM3YYEeHHH JAPYIrux
NnpeIMeToB:

¢ ONCHHUBATL KOJUMYCCTBO BO3MOXKHBIX BapUaHTOB

METOJIOM Iepedopa;

® HMCTH MMpCACTaBJICHUC (6] poJin INPaKTUYICCKU

AOCTOBCPHBIX U MAJIOBCPOATHBIX CO6I>ITPII>1§

N3MECHYHNBOCTD,

* u3BJIeKaThb WHGOPMALMIO, NPEICTABICHHYIO B

Tabyuax, Ha AuarpaMMax, rpagukax;

¢® COCTaBJIATH Ta6J'II/II_[I>I, CTpOUTb JaOUarpaMmbl H

Fpa(l)I/IKI/I Ha OCHOBC JaHHBIX;

¢ IPUMCHATH IIPABUJIO IIPOU3BCACHHUA IIPpHU PCIICHHUUN
KOM6I/IHaTOpHBIX 3aJaa4.

B mnoBceaHeBHOI KM3HM M NPH HM3YYeHUH JAPYrux
NpeAMeTOB:

* U3BJEKaTh, UHTEPIPETUPOBATH U INPEoOPa30OBbIBATH

nH(pOpMallMI0, MPEACTaBICHHYI0 B TalnMuax, Ha
quarpammax, rpadukax, OTpaXKarollyl0 CBOHCTBa U

XapaKTCPHUCTUKU PCAJIbHBIX ITPOUCCCOB U HBHGHHﬁ;

® OIPCACIIATH CTaTUCTHYCCKHC
BBI60pOK 110 T8.6J'II/ILIaM, AuarpaMmam,

BBITIIOJIHATE CpaBHCHHE B 3aBUCHUMOCTH OT LECJIH

XapaKTepUCTUKH
rpadukam,

peliCHus 3a1a4u.

JIOTHKA U MHOXECTBA

® OICHHUMBATbL KOJUMYCCTBO BO3MOXXHBIX BapUaHTOB

METOIOM Tepedopa;

® OIepupoBaTb Ha 0a3oBOM YPOBHC TNOHATUAMU:

OIIPEACIICHUC, aKCHUOMaA, TCOPEMaA, NOKA3aTCIILCTBO,

e T[pPHUBOJWUTH MpPUMEPbl W  KOHTPIPUMEPHI IS

MMOATBCPKACHUSA CBOUX BBICKa3bIBaHUM.

e BHIOWpATh MOAXOMSIIUNA W3YyYEHHBIA METOHA JUIs

® OHCpHpOBaTL MOHATHUAMU: OIIPEACICHUEC, TEOpEMa,
AKCHoOMa,

° HCIIOJIb3YA
JA0Ka3aTCIIbCTBO, BBITIOJIHATE OITPOBCPIKCHUC,

HU3YUYCHHBIC METOJHBI, MMPpOBOIUTH

® BI)I6I/IpaTB HN3YUCHHBIC MCTOABI U UX KOM6I/IHaHI/II/I JUIA
pemiCHUA MAaTCMATHYCCKUX 3adaY,

° HUCIIOJIB30BaTh MaAaTEMaTHYCCKHUEC 3HaHUA JJIsA




PEIICHUA U3YYCHHBIX TUIIOB MAaTEMATUYCCKUX 3aaa4;

B moBceaqHeBHOW KM3HM M TNPH HM3YYEeHHH JAPYIrux
NpeaIMeTOB:

MaTeMaTU4YCCKHUX

OKpYy>Karoleun
l[GfICTBHTCJIBHOCTI/I 1 IPOU3BCACHUAX UCKYCCTBA.

® [IPUBOJUTH IPUMEPBI

3aKOHOMEPHOCTEM B

ONMMCAHUSI  3aKOHOMEPHOCTEH B  OKpYyXarouien

IIGfICTBPITGJIBHOCTI/I " IMPOU3BCACHUAX UCKYCCTBA,

* NMPUMEHSTH MPOCTEHIINE MPOrpaMMHBIE CPEICTBA U
ANIEKTPOHHO-KOMMYHHUKAIIMOHHBIE ~ CHCTEMBI  TIPH
pelICHNH MaTeMaTU4YeCKUX 3aday (Hampumep, Ui
NOCTpOeHUS rpaduKa JHHEHHON QyHKIHN).

B noBceaHeBHOI KM3HM M NPH HM3YYeHUH JAPYrux
NpeaMeTOoB:

¢ CTpOUTb LCIOYKH y'MOSaKJHO‘IeHI/Iﬁ Ha OCHOBC
HCIIOJIb30BAHMA ITPABUJI JIOTUKH.

I'EOMETPUA

I'EOMETPUYECKUE
OUI'YPBI

e OmnepupoBarh Ha 0a30BOM YpOBHE MOHATHUSIMHU
reOMEeTPHUECKUX HUTyp;

e u3BiIeKaTb  HMH(popmamuio 0
¢urypax, NpeacCTaBIEHHYIO Ha 4YepTekax B SBHOM

TCOMETPHUICCKUX

BUJIE;

¢ [IPUMCHATHL [JIA PCIICHHUA 3adad TICOMCTPHYCCKUC
(bakThl, eciu ycJIOBUS UX TNPUMEHEHUS 33JaHbl B
SABHOH (opme;

¢ pfliaThb 3aa4u Ha HAXOXKIACHUC TCOMCTPHUYCCKUX
BCJIMYHH I10 06pa311aM WK aJIrTOPUTMaM;

e omnepupoBaTb Ha 0a30BOM YPOBHE IOHSTHUSIMHU:
paBeHCTBO (uUryp, paBHble (UIYpBl, PaBEHCTBO
napajiebHOCTh
OpSIMBIX,  YIJIBL  MEXAY

TPEYrOJIbHUKOB,
MEPIEHIUKYISIPHOCTD

MpsMBIX,

MPSIMBIMU, IEPIEHANKYJIAD;

* OnepupoBaTh MOHATUSAMU T€OMETPUYECKUX (pUryp;

* W3BJIEKaTh, MHTEPIPETUPOBATh U IMPeoOpa3oBHIBATH
UHpOPMaLINIO 0 TEOMETPUUYECKUX ¢burypax,
IIPEJICTABICHHYIO HA YEPTEkKaX;

¢ INPUMCHATb T'COMECTPHUYCCKUC (I)aKTLI IJIL PCHICHUA
3aaa4, B TOM YHUCIC, NPCAIIoIararommux HCECKOJBbKO
[IaroB pCIICHU,

¢ HIOKAa3bIBATb TCOMETPUUCCKUC YTBCPIKACHU,

* BIAJCTh CTAHJIAPTHOM KIACCH(PUKAIMEH TITOCKUX
¢duryp (TpeyroibHIKOB);

* ONepUpOBATh MOHATUSAMH: PaBEHCTBO (QUTYp, paBHbIE
¢burypsl, paBeHCTBO TpPEYrOJIbHUKOB, MapaieIbHOCTh
IPSIMBIX, NEPIEHIUKYISAPHOCTD NPSMBIX, YIVIBI MEXKIY
MPSIMBIMU, TIEPIIEHAUKYJISP;




CTpOUTH (UTYPY, CHUMMETPUYHYIO IAaHHOW Qurype
OTHOCHTEJBHO OCH U TOYKH.

n300paXkaTh TUIOBBIE IJIOCKHE (UTYPBI U (PUTYDPHI B
MIPOCTPAHCTBE OT PYKH U C MOMOIIbIO HHCTPYMEHTOB.

B moBceaqHeBHOW KM3HM M NPH HM3YYEeHHH JAPYIrux
NnpeIMeToB:

UCIOJIb30BAaTh CBOMCTBA T€OMETPHUECKUX (PUTYp AT
pelieHusl  TUIOBBIX  3a/a4, BO3ZHUKAIOUIMX B
CUTYyaLUsAX MIOBCETHEBHOM KU3HHU, 3a1a4

IMPAKTHUYICCKOI'o COACPIKAHUA;

HCIIOJIb30BATh OTHOIICHHWA IJI PCIICHUA HpOCTGfIIHHX
3a/1a4, BOZHUKAIOIIUX B PEAIbHON KU3HH.

BBIIIOJIHATD HpOCTGﬁH.IHG IIOCTPpOCHUA Ha MCCTHOCTH,
HeO6XOI[I/IMBIe B peaﬂBHOﬁ JKHN3HH,

pacro3HaBaTb JABUKCHUC 00BLEKTOB B OKpYyXXaromem
MHpE;

pacrno3HaBaTh burypsl B

OKPY’KaIOIllEM MUDE.

CUMMCTPUYHBIC

. cBOOOJHO OTIepupOBaThH YepTEKHBIMU

HHCTPYMCHTAMHU B HCCJIOXKHBIX ClIydadx,

* BBINOJIHATh TOCTPOCHUS TPEYTOJIBHUKOB, IPUMEHSATH
OTIENbHBIE METOIbl IIOCTPOCHUM  LUPKYyJIEM U
JUHEUKOW M IPOBOJMUTH IMPOCTEHIIME HCCIIECIOBAHUS
YHCJIA PELICHUM;

* BBINOJIHATH MPOCTEHIINE MOCTPOCHUS HA MECTHOCTH,
HEO0XO/IMMBIE B peaJIbHOM KHU3HH;

B noBceiHeBHOW KM3HM M NPH HM3YYEHHH APYTrUX
NpeaIMeToB:

* HCIIOJIb30BaTh CBOMCTBA ICOMCTPUUICCKUX (I)I/Il"yp JUIA
PCUICHUA 3aa4 IMPAKTHYCCKOI'O XapaKTCpa U 3a1a4 M3
CMCXHBIX JUCHHUIIINH,

*  OLEHMBATh  pa3Mepbl  peaJlbHBIX  OOBEKTOB
OKpPYXaroIlero Mupa.

N3MEPEHUE
I'EOMETPUYECKUX
BEJIMUYMH

BbInonHATE U3MEpEeHHe AJIUH, PacCTOSHUM, BEMYHMH
YIJI0B, C MOMOUIbI0 MHCTPYMEHTOB JIi U3MEPEHHM
JUIMH U YTJIOB;

B mnoBcegHeBHOM KM3HM W IPH H3YyYEHHMH PYIrHX
NpeIMeToB:

BBIYUCIIATH PACCTOSIHUSA HA MECTHOCTHU B CTAHIAPTHBIX
CUTyalMsX, IUIOMAgd B MPOCTEHIIMX CiydYasx,
OPUMEHATh (OPMYINIBI B MPOCTEUIIMX CHTyalUsX B

° OHepI/IpOBaTB NpeaACTaBJICHUAMU O JJIMHC, IUIOHIAIH,
o0beMe Kak BCIIMYMHAMU, IMPOBOAUTL BBIYMCIICHUA Ha
OCHOBC PaBHOBCIIMKOCTHU U PaBHOCOCTABJIICHHOCTU;

B noBcenHeBHOH KU3HM W NPH HU3YyYeHHH APYrUX
NpeIMeToB:

¢ IPOBOAUTD BBIYUCIICHUSA HA MCCTHOCTH;

* IPUMEHSATH POPMYJIbI MIPU BBIYUCIEHUSAX B CMEXKHBIX




IOBCEIHEBHOM XU3HU.

y4eOHBIX npeaMerax, B OKpYy’Karoleu
NENCTBUTENHHOCTH.

8 kiace
Paznen VueHuK HayuuTes VueHHK MOJIy4HT BO3MOKHOCTH HAYUHThCS
APUPMETUKA
PAILIMOHAJIBHBIE UUCJIA | e OmnepupoBath Ha 0a30BOM yPOBHE TOHSTUSMH: | ® OnepupoBarh TIOHSATUSIMH: MHOKECTBO
. PALMOHATLHOE YUCIIO, apU(DMETUUECKUH KBAJIPATHBIH | PALIMOHANBHEIX — YHCEJ,  HPPALMOHANBLHOE  YHCIIO,
AEMCTBUTEJIBHBIE HACTA KOpEHb; KBAJIPATHBI KOPEHb, MHOKECTBO JeHCTBHTEIBHBIX
N3MEPEHUE YUCCII, rCOMCTPHUYICCKAA MHTCPHIPCTALUA HATypaJIbHBIX,

[MPUBJIMDKEHM A, OLIEHKHN

® JCIOJI30BaTh CBOMCTBA YMCENl U IIpaBUia IECHCTBHUU
IIPHU BBINIOJHEHNUN BBIYMCIICHMI;

®  BLBIIOJHATHL OKPYIJICHUC pallMOHAJIBHBIX YHUCCII B
COOTBETCTBUU C ITpaBUJIaAMU;

® OlCHUBATHb 3HA4YCHHUC KBaApaTHOT'O KOpHA nus3
MOJIOXKHUTCIBHOTI'O IICJIOTO YHCIIA,

® pacro3HaBaTh pallMOHAIBHBIE W HWPPALMOHAILHBIE
Yucia;

¢ CpaBHHUBATH YHUCIIA.

B mnoBcenqHeBHOM KU3HM M NPH H3YYEHHHM JAPYIrHX
NpeaMeToB:

®  BBIIIOJHATH CPABHCHHUEC YUCEII B PCAJIBHBIX CUTYyallUAX;

® COCTaBJIAATb YHUCIIOBBIC BBIPpAKCHHUA IHPpU PCHICHUU
MPAKTUYCCKUX 3ajad M 3aJad H3 OPYyrux y‘-Ie6HLIX

LCJIbIX, pallMOHAJIBHBIX, IIGI>'ICTBI/IT€JIBHBIX YHUCCII,

* BBIIOJHATH BBIYUCICHHS, B TOM YHCIE C
HUCIIOJIb30BaHUEM MPHUEMOB palMOHAIBHBIX
BBIYHCIICHHI,

® BBIIIOJHATH OprrﬂeHI/Ie paHI/IOHaJ'IBHI)IX qucesl C
3aJJaHHON TOYHOCTHIO;

hd CpaBHI/IBaTI) paHI/IOHaJ'IBHI)IG nu I/IppaHI/IOHaJ'IBHBIG
4HCIIa;

* IPEACTaBIATh pALMOHAJIBHOE YHUCIO B  BHJIE
JECSITUUHOMN Tpoou

B noBceaHeBHON KU3HM U NPH U3YyYEHHH JAPYrUX
NpeaIMeToB:

¢ HIPUMCHATH IIpaBUJIa HpI/IGJII/I)KCHHBIX BBIYHCIICHUI
IOpru PpCHICHUU IMPAKTHYCCKUX 3adad U PCIICHHUU 3aaav




MIPEMETOB.

JIPYTUX y4eOHBIX MPEIMETOB;

® BBEIIIOJIHATE CPaBHCHUE PE3YJIBTATOB BBIYMCIICHUH IpH
peIICHUNU  IMPAKTUYCCKUX  3aaa4, B TOM  YHUCIIC
HpI/I6J'II/I}KCHHBIX BBI‘IHCHGHHfl;

* 3alMCBIBATHL U OKPYIUIATH YHUCIIOBBIE 3HAYCHUSA
peanbHbIX BEIUYHMH C UCIOJIb30BAHUEM Pa3HBIX CUCTEM
U3MEPEHUSL.

AJITEBPA

AJI'EBPAMYECKHUE
BbBIPA’KEHUA

ToxnecTBeHHBIE MPEOOPA3OBAHUS

® BHINOJNHATH HECIOXHBIE MPeoOpa3oBaHUs JIPOOHO-
JUHEHUHBIX  BBIPAKEHUW WM BBIPAKEHUH  C
KBaJPaTHBIMU KOPHSIMH.

B mnoBceqHeBHOW :KM3HM W NpPH H3YYeHHUH APYTrHX
npeaMeToB:

¢ [IOHUMATb CMBICJI 3allMCHU YUCJId B CTAHAAPTHOM BHJIC,

® OIICpUpPOBATH Ha 0a30BOM YPOBHE ITOHATUEM
«CTaHJapTHad 3allucCh YUCIia».

TexcroBbI€E 322N

® OCYIIECTBISATH CHOCOO TOWCKAa pPELICHUsS 3aJauyd, B
KOTOPOM PAaCCYKJICHHE CTPOUTCS OT YCIOBHS K
TpeOOBaHUIO WK OT TPEOOBAHUS K YCIOBHIO;

¢ pCliaTh 3aJadd Pa3HbIX THUIIOB (Ha pa60Ty, Ha
IMMOKYIIKH, Ha }IBI/I)KGHI/IG), CBA3BIBAIOIINX TpHu
BCJIMYHHBI, BBIACIIATH 3TU BCIWMYHUHBI U OTHOIICHUA
MCXKIOY HUMHU,

ToxnecTBeHHBIE MPEOOPa30BAHUSA

* BBIIOJHATH MPeoOpa3oBaHus APOOHO-PALMOHAIBHBIX
BBIPQXKCHHI:  COKpAIlleHHe  JIpo0ei, IMpHUBEIACHHE
anrebpandeckux apobeil Kk oOleMy 3HaMEHaTeNo,
CIIOKEHHE, YMHOXKEHHE, JICJICHUE alreOpanvecKux
npoOeil, BO3BEACHHE anreOpamdecKkoil apodbu B

HaTypaJIbHYIO;

. BBINOJIHATh npeoOpa3oBaHus BBIpa)KEHUI,
coJIeprKalluX KBaJpaTHbIE KOPHU;

¢ BBIACJIATH KBAaAPAT CYMMBI WM PA3HOCTU ABYYJICHA B
BBIPAXKCHUAX, COACPKAIINX KBAAPATHBIC KOPHHU,

. BBIITOJIHATH npeoOpazoBaHus BBIPKEHUH,
coJiepkKaluX MOIYJIb.

B moBceaHEeBHON KU3HU M NPH HU3YYEHHU APYIrHX
NpeaIMeToB:

¢ BBIIIOJIHATD npeo6pa30BaHH;1 U JEUCTBU C quciiaMu,
3aIlIMCAaHHBIMHA B CTAHAAPTHOM BHUIC,




® HaxXOJUThb MPOLUCHTHOC CHHUIXCHUC WJIIM IMPOLCHTHOC
ITOBBIIICHUEC BECJIINYUHBI,

® pelaTh HECIOXKHBIE JIOTMYECKHE 337aud METOAO0M
pacCy X ICHHUM.

B mnoBcegHeBHO# KHU3HM M TPU HU3YYEHHH JAPYTrHX
NnpeMeToB:

® BBIIBUTATH THUIIOTE3bl O BO3MOXHBIX MPEACTHHBIX
3HAYCHUSAX HMCKOMBIX B 3ajJa4ye BEIUYHH (ZIeNaTh
MPUKUJKY).

*  BBIIOJIHATH MNpeoOpazoBaHus  anreOpandecKux
BBIPQ)KEHUH MpH pEIIeHWH 3aJad JpYTuxX y4eOHBIX
MPEIMETOB.

TexcToBbIE 3a1a4H

* Pemrate IIPOCTBIC U CIIOKHBIC 3a/la4X PA3HbIX THUIIOB, a
TAaKXEC 3aJa49u MMOBBIIIEHHOMN TPYAHOCTH;

® pa3in4daTtb MOJCIIb TEKCTa U MOACJIb PCIICHUA 3aa4u,
KOHCTPYHUPOBATH K OJIHOM MOACIHN PCIICHUA
HECJI0KHOM 3a/la4i pa3sHbIC MOACIN TCKCTA 3a/la4uu;

* 3HaTh M NMPHUMEHATh 00a croco0a TMOWCKa PEIICHHUSI
3amad (0T TpeOOBaHUS K YCIOBHIO U OT YCIIOBHUS K
TpeOOBAHUIO);

¢ MOACIUPOBATH PACCYKIACHUA IIPU IMOUCKEC PCIICHUA
3aJa4 C IOMOIIBIO I‘pa(b'CXeMbI;

®* YMCTH BBI6I/IpaTB ONTUMAJIbHBIA METO] peuicHu-d
3agadu U OCO3HaBaTb BBI60p METOJa, paCcCMaTpuBaAThb
pa3iIn4YHbIC MCETOJAbI, HAXOAUTH PAa3HBIC PCHICHUMA
3aaa4du, €CJIN BO3MOKHO,

. BBITIOJTHSTh pa3nyuHbIe npeoOpa3oBaHus
NPEeAJIOKEHHOM — 3aJaud, KOHCTPYUpPOBaTh  HOBBIE
3a/1aud U3 IaHHOM, B TOM YHCJie OOpaTHBIC,

® UCCJICAOBATb BCCBO3MOXKHBIC CUTYAllUH IIPU PCIICHUN
3ala4 Ha JBUIKCHHUC IIO PCKC, paCCMATpUBATL PA3HBIC
CHUCTEMBI OTCUETA,

* OCO3HaBaTh M OOBACHATH WACHTUYHOCTH 3ajad
pPa3HBIX THIIOB, CBSI3BIBAIOIIMX TPU BEIUYMHBI (HA
paboTy, Ha TOKYIKH, Ha ABW)KEHUE), BBIIEIATH 3THU




BEJIMYUHBI U OTHOLIEHUS MEXIYy HUMH, IPUMEHATH UX
IpU pPEUICHWH 3a/la4, KOHCTPYMPOBATH COOCTBEHHBIC
3a/1a4 yKa3aHHbBIX TUIIOB;

* BJIAJIETh OCHOBHBIMH METOJAMHM PEIIECHUS 3a1a4 Ha
CMECH, CIUIABbI, KOHLICHTPAILUH;

* pemaTh HECJIOXKHBIE 3aJladyd IO MaTeMaTHYECKOM
CTaTHUCTHUKE;

* OBJaZETh OCHOBHBIMM  METOJAaMU  DPEIIEHUs
CIO’KETHBIX 3a/1a4: apu(pMETHUYECKUl, anredpandyecku,
nepebop BapHaHTOB, T'€OMETPUYECKUM, TpaduyecKuii,
IMPUMCHATH UX B HOBBIX IO CPAaBHCHUIO C U3YUCHHBIMU
CUTyaluigX.

B noBceaHeBHOIl KM3HM M NPH H3YYeHUH JAPYTHX
NpeaIMeToB:

e pemlatb M KOHCTPYMpPOBaTb 3aJayd Ha OCHOBE
PacCMOTPEHMSI pEalbHBIX CHUTYallMid, B KOTOPBIX HE
TpeOyeTcs TOUHBIM BHIYMCIUTENbHBIN PE3YNbTaT;

¢ peuiaTth 3aaa4u Ha ABUKCHUC I10 PCKE, pacCMaTpuBad
Pa3HbBIC CUCTCMBI OTCUCTA.

YPABHEHUA

HEPABEHCTBA

OnepupoBaTb Ha 0a30BOM ypOBHE MOHSATUSAMU:
YHUCJIOBOE HEPABEHCTBO, HEPABEHCTBO, pEIICHHE
HEPABEHCTBA;

IMPOBEPATH CIIPABCIINBOCTD YHCJIOBBIX HEPABCHCTB,

peuiaTtb JIMHEIHBIC HCpaBCHCTBA HW  HCCJIIOKHBIC
HCPAaBCHCTBA, CBOASAIINUCCA K HHHeﬁHBIM;

* OnepupoBaTh IMOHATHSIMHU: HEPABEHCTBO, PELICHUE
HEepaBEHCTBA;

e pemiath KBaJpaTHbIE YpaBHEHHS H YPaBHECHHS,
CBOAMMBIC K KBAAPATHBIM C ITOMOIIBIO TOXKIACCTBCHHBIX
npeoOpa3oBaHMIA;

® peuiaTtb ﬂpO6HO-HHHCﬁHLlC YpaBHCHU,

¢ peflaTtb YpaBHCHHA CII0cO00M Pa3jIOKCHUSA Ha




¢ pCHiaTh CUCTEMbI HCCIIOKHBIX JIMHEHHBIX HCPABCHCTB,

® TIPOBEPATH, SIBISETCSA JIM JAHHOE YHCIIO PEIICHHUEM
HEPaBEHCTBA,

e pemarb KBaJgpaTHBIC yYpaBHEHUs 10 (HopMmysie KOpHEei
KBaJpaTHOI'O ypaBHEHUS;

e u300pa)kaTh pEHICHHs] HEPABEHCTB U MX CHCTEM Ha
YUCJIOBOM NIPSMOM.

B noBceqHeBHON SKM3HM M NPH HM3YYEeHUHU JAPYrUX
npeMeToB:

® COCTaBJATb M DPEIIATHh JIMHEWHBICE HEPABEHCTBA IIPU
pelIeHny 3aja4, BO3HHUKAIOUIMX B JPYrUX Yy4eOHBIX
npeaMeTax.

MHOKHTEIN 1 3aMCHBI HepeMeHHOﬁ;

* pemiatb HECJOXHBIE KBaJpaTHbIe YypaBHEHUS C
napaMeTpoM;

B noBcenHeBHOW KU3HU M NPH HU3YYEHHH JAPYTrUX
NpeaIMeTOoB:

® COCTaBJIsAITb M pPeIIaTb KBaApaTHBIC YPAaBHCHUA,
YpaBHCHHUs, K HUM CBOJAIINECA, CHUCTCMbI JIMHEHHBIX
ypaBHeHHﬁ, HCEPAaBCHCTB IIpHU PCIICHHUU 3ada4 APYTrHUX
y‘IC6HHX npeaAMETOB,

* BBINOJIHATH OLIEHKY HPaBIONOno0us pe3yibTaToB,
HOJYy4YaeMbIX NPHU PEIICHUM JUHEHHBIX U KBaJpaTHBIX
HEpaBEHCTB NpPU PELICHUU 3a4ad JpPYyrux Yy4eOHBIX
IPEIMETOB.

OYHKIINHU

UMCJIOBBIE ®YHKIINN

YMCJIOBBIE
[HOCJIEAOBATEJIBHOCTHU

® [IPOBEPATH, SIBIISETCS JHM JaHHBIM rpaduk rpapuxkom
3aJaHHOM  (QYHKUMU (JMHEHHOM, KBaJpaTUYHOM,
00paTHOW MPONOPLHUOHATIBHOCTH);

e omnpelneniaTh NPUOIMKEHHbIE 3HAYEHUS KOOPIUHAT
TOUKH nepeceueHus rpadukoB QyHKIUH;

B mnoBcegHeBHOM KM3HHM W NPH HU3YYEHHMH JPYTrUX
NpeIMeTOB:

® HCIOJIb30BaThb Fpa(I)I/IKI/I PCAJIbHBIX MPOLECCOB U
3aBUCUMOCTEH I OIIPCACIICHUA nx CBONCTB
(HaI/I6OJ'IBH_II/IC U HAMMCHBIINEC 3HAYCHUSA, TPOMCIKYTKU

* OnepupoBaTh MOHATUAMH: OOJACTH OMpENETICHUs U
MHO>KECTBO 3HAUeHUN QYHKLNHU, HYIH (PYHKLINH;
s crpouth Tpapuku  ¢QyHKUM  Buga:  y=at

k s _
x+b:}’—~.r':_c:}='— vy —lTI;

B moBcenHEeBHOWN KU3HM M NPH U3YyYEHHMH JAPYrHX
NpeIMeToB:

* WIIIOCTPUPOBATh C IOMOIIBI0 TIpadHKa pealbHYo
3aBUCHUMOCTh WJIM MIPOLIECC 110 UX XapaKTePUCTHKAM;




BO3pacTaHus U YObIBAHUS);

BEPOATHOCTDBb U CTATUCTUKA

OIINCATEJIbHAA
CTATHUCTHUKA

CJIVUAUHBIE COBBLITUS U
BEPOSITHOCTD

KOMBHUHATOPUKA

B

OIpCaAcCIIATh OCHOBHBIC CTaTUCTHYCCKHEC

XapaKTEPUCTUKH YHCIIOBBIX HA0OPOB;

OLCHUBATbL BCPOATHOCTDH COORITHS B HpOCTCﬁMHX
CIIy4dasx;

NMOBCEIHEBHOH KM3HHU H NP M3YYCHHUHM JIpPYIrux

NnpeMeTOB:

CpaBHHBATb OCHOBHBIC CTaTUCTHYCCKHC
XApaKTCPUCTHUKHU, TMOJTYHYCHHBIC B IMPOLECCCEC PCIICHUA

IIPUKJIAJHOW 3a4a41, U3yUYEHUS PEAIBHOIO SIBJICHUS;

OLCHUBATb BCPOATHOCTb PCAIILHBIX COOBITHH H

SIBIICHUI B HECIOKHBIX CUuTyalusax.

* ONEepUpPOBaTh IOHATHSAMHU: CIIyYaWHBIA  OIBIT,

BBIOOD,
COOBITHE

CIIy4alHBII
ciydaitHoe
orpezesneHue
oTiepaIy HaJl CIIy4alHbIMH COOBITUSIMU;

UCTIBITAHHUE,
(ucxon),
BEPOSITHOCTH ~ CITy4aifHOTO

3JIEMEHTapHOE
KJIACCUYECKOE
COOBITHS,

* TPEACTaBISATh WHPOPMALHUIO C TIOMOIIBIO KpPYroB
Ditnepa.

B noBceaHeBHO#H KM3HM W NPH H3YYEHHH JAPYTrUX
NnpeIMeToB:

® OIIPCACIIATh CTaTUCTHYCCKHC XapaKTCPUCTUKHU

BBIOOPOK 1O TabiaumaM, Juarpammam, rpadukam,
BBINIOJIHATh CPaBHEHHE B 3aBHCUMOCTH OT IIeJH

pCHICHUA 3aJa4H,

JIOTUKA U MHOXECTBA

OLICHUBATL KOJIMYCCTBO BO3MOKHBIX BapUAHTOB

METOJ/IOM Tiepedopa;

ornepupoBath Ha 0a30BOM YpOBHE TIOHSATHUSAMU:
MHOKECTBO, D3JEMEHT MHOXECTBA, IOJMHOKECTBO,

MMPUHAJICIKHOCTD,

3aaaBaTb MHOXXECTBA MEPCUYUCIICHUEM UX 3JICMCHTOB;,

* OnepupoBaTh MOHATHSAMH: ONpPEIEICHUE, TEOpEMa,
aKCUOMa, MHOXECTBO, XapaKTEPUCTUKH MHOXECTBA,
9JIEMEHT MHOKECTBA, MTyCTOE, KOHEYHOE U OECKOHEUHOe
NPUHAIICKHOCTB,

MHOXKECTBO, INOAMHOXKECTBO,

BKIJIFOYCHUC, paBCHCTBO MHOKCCTB,

* M300pakaTh MHOXKECTBA U OTHOILEHHE MHOXECTB C
IIOMOLIBIO KpYroB Diepa;




® HaXOJUTh IepeceveHne, O0beTMHEHNE,
MOJAMHOKECTBO B MPOCTEUIINX CUTYALUSX;

® OIepupoOBaTb Ha 0azoBoM YPOBHEC IIOHATUSAMMU:
OomnpeacIICHUE, aKCUoOMa, TCOPEMaA, NOKA3aTCIIbCTBO,

e [PUBOAWUTHL IIPUMEPbl M  KOHTPIPUMEPBI UL
MIOATBEPKICHUS CBOUX BbICKA3bIBAHMI.

B mnoBceqHeBHOW :KM3HM W NPU HM3YYEeHHUH APYTrHX
NpeaIMeTOB:

® ICIIOJIb30BATh rpaduyeckoe MpEeJICTaBICHHE
MHOKECTB [UIsl OMMCaHUSl PEAIbHBIX MPOILECCOB U
SBIICHUHM, TPH pEIIeHUU 3a4ad JpYrux Yy4eOHBIX

npeaAMCTOB.

® ONpeacisiTh NPUHAAJIC)KHOCTD 3JICMCHTA MHOXCECTBY,
OGT:CIII/IHGHI/IIO U NNEPCCCUCHUTIO MHOKCCTB,

¢ 3aJaBaTb MHOXCCTBO C IIOMOLIBIO IICPCUHHUCIICHHA
9JICMCHTOB, CJIOBECHOT'O OIIMCAaHU,

® HCIIOJIb3YA HN3YUYCHHBIC MCTOAHbI, IIpOBOAUTDH
JA0Ka3aTeIbCTBO, BBIMIOJIHATE OIIPOBEPIKCHUC,

® BI)I6I/IpaTB HU3YUYCHHBIC MECTOABI U UX KOM6I/IH3HI/II/I JJIA
peIICHUA MAaTCMATUYICCKUX 3aaa4;

® HUCIIOJIBb30BAaTh MAaTEMAaTU4YCCKUC 3HaHUA JJIA
OIINCaHUusA SaKOHOMepHOCTeﬁ B Oprxca}omeﬁ
JIEUCTBUTEIILHOCTH U IMPOU3BCACHUAX UCKYCCTBA,

B noBceaHeBHO#H KM3HM W NPH H3YYEHHH JAPYTrUX
NnpeIMeToB:

¢ CTPOUTH LCIOYKHU yMO38.KJ'IIO‘ICHPII>i Ha OCHOBC
HCITOJIb30BAHUS ITPABUJI JIOTUKH;

° HCIIOJIB30BaTh MHOXECTBA, ornecpannuu C
MHOXXCCTBaAMH, HX rpaQ)I/IquKoe IMMPEACTaBJICHUC I

OIMMCAaHUs PCAJIBHBIX ITPOLECCCOB U SIBIICHHUH.

I'EOMETPUA

I'EOMETPUYECKHUE
OUI'YPBI

® H3BJICKATh I/IH(I)OpMaI_[I/IIO 0

durypax, NpeacTaBIEHHYIO Ha 4YepTekax B SBHOM

TreOMCTPHUICCKUX

BHJIE;

® [pPUMEHATh I pelIeHUs 3aJady TeOMEeTpUYeCcKHe
(dakThl, €cnu YyCIOBUS HMX TNPUMEHEHHUsS 33/aHbl B
SBHOM (hopme;

* OnepupoBaTh NOHATUAMU T'€OMETPUUYECKUX PUTYD;

* WU3BJEKaTh, MHTEPIPETUPOBATh U TNPEoOpa3OBBIBATH
nHpopmanuio 0 ¢burypax,

IpCACTABICHHYIO Ha YEPTEIKAX,

reOMETPHUICCKUX

¢ IMPUMCHATH T'COMETPUUYCCKUC q)aKTI)I AJI1 pCUICHUA
3aaa4, B TOM HYHUCIIC, NOPCAINOoIararommnux HCECKOJIbBKO




B

pelmiate 3aJadd Ha HaAXO0XICHUC TCOMCTPUYCCKUX
BCJIMYHH 110 o6pa3uaM WA AJITOPUTMAM;

OoneprupoBaTb Ha 0azoBoM YPOBHEC IIOHATUSAMMU:

MEPICHINKYJISIP, HAKIIOHHAS!, IPOCKLHS;

n300pakaTh THIIOBBIE IUIOCKUE (GUTYpPHI U QUTYpPHI B
IPOCTPAHCTBE OT PYKHU H C TOMOIIBI0 HHCTPYMEHTOB.

NMOBCEIHEBHOH KM3HH H NP M3YyYCHHUHN [IpPYyrux

NnpeMeTOB:

HCII0JIb30BaTh CBOMCTBA TCOMCTPHUUCCKUX (bnryp JJIA
THUITOBBIX 3aja4,

MOBCEIHEBHOU

PCIICHHUA BO3HHKAIOIINX B

CUTyalusax KHU3HH, 3aJa4

MMPAKTUYCCKOI'0 COACPIKAHUSA,

HCIIOJIb30BATh OTHOIICHUS AJIA PCIICHUA HpOCTCﬁIHHX
3aJaa4, BOBHUKArIUX B peaHBHOﬁ KHU3HU.

BBITTOJIHATH MPOCTEUIINE IMOCTPOSHHUSI HA MECTHOCTH,
HEO0OXOUMBIE B PEATIbHOM JKU3HU;

paciio3HaBaThb CUMMCTPUYHBIC

burypsl B
OKpY’KaroIleM MHpe.

IaroB peIICHU,

* opmynupoBaTh B MPOCTEHININX CIy4asx CBOWCTBA H
MpU3HAKH QUTYD;

¢ IOKa3bIBaTh 'COMECTPUUCCKHUE YTBCPIKACHUA,

* BIAJETh CTAaHAAPTHOM KIACCU(PHUKAIMEH TIJIOCKUX
¢buryp (4eThIpeXyroJIbHUKOB);

*  OmepupoBaTh  MOHATUSMHU:  MEPICHAUKYJISP,
HAKJIOHHAs, TMPOEKUHus, moxodue Guryp, Mnoa00HbBIE

¢burypsl, 1oJ0OHBIE TPEYTOJIbHUKU;

* 1puMeHATh TeopeMy Daneca U TeOpeMy O

IMPOMOPLIHUOHAIBHBIX OTPE3KaX IMPHU PCHICHUMA 3a1a4;

* 1300pakaTh TEOMETPUYECKHE (DUTYPHI 10 TEKCTOBOMY
¥ CUMBOJIbHOMY OTIHCaHUIO;

. CBOOOJTHO OTIEpUPOBATH YEPTEKHBIMU

HHCTPYMCHTAMU B HCCJIOKHBIX CIIy4dasx,

* BBITIOJHATH MPOCTEHIINE MOCTPOCHUSI HA MECTHOCTH,
HEO0OXOIMMBIE B PEATIbHOM JKU3HU;

* I[PUMEHATH CBOWCTBA [BWXEHUM U TNPUMEHATH
1ogo00ue JIsi TOCTPOCHUM U BBIYUCIICHUH.

N3MEPEHUE
I'EOMETPUYECKHUX
BEJIMUYNH

MPUMEHSTH (POPMYIIbI IEPUMETPA, MIIOLIA/IH;
npuMeHsTh Teopemy [Iudaropa.

B noBceqHeBHOM KM3HH M IIPH M3YyYeHHMH JAPYTrHX
NpeIMeTOB:

BbIYUCIATh ILJIOIIaAM B HpOCTCfII.HHX Clly4dadx,

* [Ipumenste Teopemy ITudaropa, popmyinsl miomam
MIPH pEIIeHUH MHOTOIIAroBbIX 33/a4, B KOTOPBIX HE BCE
JTaHHbIE TIPEJICTABJICHBI SIBHO, @ TPEOYIOT BBHIYHUCICHU,
orepupoBaTh 0Oojiee MIMPOKUM KOJIUYECTBOM (HOpMYI
JUTUHBI, TIJIOLIAIH.

B moBcexHEeBHON KU3HM M NPH U3YyYEHHMH JAPYrHX




MPUMEHATh (QOPMYJIBI B TMPOCTEHINNX CHUTYyallUsX B
HOBCEIHEBHOMN KU3HU.

NpeaMeTOB:

* IPUMEHATH (OPMYJIBI MIPU BBIYUCICHUSAX B CMEKHBIX
y4eOHBIX npeaMerax, B OKpY>Karomieu
JEHCTBUTENbHOCTH.

9 kiace
Pasznen Yyenuk HayyuTCs Y4eHuK mory4uT BO3MOKHOCTH HAYYHThCS
APU®METHUKA
PAITMOHAJIBHBIE YN CJIA e OmnepupoBarb Ha 0a30BOM ypOBHE IIOHATUEM | °® OmnepupoBatb HOHATUAMM: MHOX€ECTBO
- JIEHCTBUTENBHBIEC YNCIIA; JEHCTBUTEIIBHBIX qHCell, reoMeTpuJecKast
JAEUCTBUTEJIbHBIE HCIIA MHTEPIPETALUs 1eHCTBUTEIBHBIX YHCET;
® paclo3HAaBaTh pPAllMOHAIBHBIE M HPPALMOHAIIbHBIC
N3MEPEHMUE,

[MPUBJIMDKEHM A, OLIEHKHN

4uCIa;
® CpaBHHUBATh YHUCIIA.

B mnoBceqHeBHOW :KM3HM W NPH H3YYeHHUH APYTrHX
NpeaIMeTOB:

® OLOCHHUBATH PC3YJIbTATHI BBIYHCIICHUI Ipu peCHUn
MPAKTUYCCKUX 3aaa4,

®  BBIIIOJHATH CPABHCHHUEC YUCEII B PCAJIBHBIX CUTYyallUAX;

B noBcegHeBHO#l KM3HM M NPU U3YYeHHHM APYTrHX
NpeaIMeToB:

* BBINOJIHATH CPABHEHUE PE3YJIBTATOB BBIYMCICHUMN ITPU
pelIeHuN  NPAaKTHYECKMX 3aJa4, B TOM  4YHUCIE
MPUOIMKEHHBIX BBIUMCICHUH;

* 3aNKUCBIBATh W OKPYIVIATH YHUCIIOBBIE 3HAYCHUS
pealbHBIX BEJIUYHMH C MCIOJIb30BAaHUEM PA3HBIX CHCTEM
U3MEPEHUS.

AJITEBPA

AJITEBPAMYECKUE
BbIPAXKEHUA

TosxkaecTBeHHbIE IPe00pa3oBaHUs

e BrIMOMHATH HECIOXHBIE TpeoOpa3oBaHUsS IS
BBIYMCIICHUS] 3HAYEHUW YHCIIOBBIX  BBIPAXKECHUU,

ToxnecTBeHHbIE IPe0OPA30BAHUSA

° OHepI/IpOBaTB INOHATHUAMU CTCIICHHU C  IICJIBIM




COJIEpXKAIINX CTEMEHH C LEIbIM OTPHUIATEIHHBIM
IoKa3aTeJIeM;

BBHITIONHATh HECIIOKHBIE TpeoOpa3oBaHus JIPOOHO-
JIMHEMHBIX  BBIPAXEHUN U

KBaJIpaTHbBIMH KOPHSMMU.

BBIP@XKECHHUI €

B mnoBceqHeBHOW :KM3HM W TNPH HM3YYEeHUH JPYrux
npeaMeToB:

OIICPHUPOBATDH Ha 0azoBoM YPOBHE IIOHATUECM

«CTaHJapTHad 3alucChb 4UCiia».

TexcToBbI€E 3a7a4N

pemiath 3agadd  pa3HbIX TUIOB (Ha pabory, Ha

IMOKYIIKH, Ha IIBI/I)KGHI/IG), CBA3BIBAIOIINX TpHUu

BCJIMYHHBI, BBIACIATH 3TU BCIWYMHBI U OTHOHIICHUS
MCKIAY HUMH;

B mnoBceqHeBHOW >KM3HM W NpPU H3YYeHHH APYrUX
NpeaIMeTOB:

BBIJIBUTaTh THIOTE3bl O BO3MOXKHBIX IPEIEIbHBIX
3HaYCHHUSAX HMCKOMBIX B 3ajade BEIWYHH (J1eNaTh
NPUKHUIKY).

OTPULATCIIBHBIM ITOKA3aTCIJIEM

® pacKiIaablBaTb Ha MHOXUTCIIN KB aI[paTHI:Iﬁ
TPEXUIICH,
® BBIINTOJIHATDH Hp606pa3OBaHI/I5{ BBIpa)I(eHHI;'I,

COZIEpIKAIUX CTEHCHH C IEJIBIMH OTPUIATEIbHBIMH
MOKAa3aTeSIMH, [IEPEXOIUTh OT 3alIUCH B BUJIC CTCIICHH
C HCJIbIM OTPHULATCIBHBIM IIOKa3aTCJICM K 3aIllMCU B
BHJIE 1po0U;

* BBINOJIHATH MPEOOpPa30BaHusl IPOOHO-PAITMOHATBHBIX
BBIPDOKEHUI:  COKpalleHHue  JpoOeH,

anredpanyeckux Jpodei K oOleMy 3HaMEHaTelnlo,

pUBEJICHUE

CJIOKCHHEC, YMHOXCHUC, ICJIICHHUC anre6pa1/1qec1<1/1x

npoOeil, BO3BEACHHE anreOpamdyecKkoil apodbu B

HAaTYpaJIbHYIO U HCIYHO OTPULATCIIbHYIO CTCIICHD,

. BBIIIOJIHSATH npeodpazoBaHus BBIPAKECHHU,

coJIeprKalliX KBaJpaTHbIe KOPHU;

* BBIJICJIATH KBAJpaT CyMMBI WM Pa3HOCTH JIBYy4WICHA B
BBIPAXKCHUSAX, COAECPKALUX KBApaTHbIE KOPHU;

. BBIIIOJIHSATH npeoOpazoBaHus BBIPaKCHU,

coJieprKaluX MOJYJIb.

B moBcenHeBHON KU3HM M NPH U3YyYEHHMH JAPYrHX
NpeIMeToB:

¢ BBIIIOJIHATH Hp606p3.30BaHI/IH )41 ,Z[CI>'ICTBI/I$I C JucCJjiaMu,
3alIMCAaHHBIMHA B CTAHAAPTHOM BHUIC,

*  BBIIOJHATH MIpeoOpa3oBaHUS  anredpanvdecKkux
BBIPQ)KEHUI MpH pEIIeHUH 3aJad JPYTux y4eOHBIX




MPEAMETOB.
TexcTroBbIE 3a1a4H

* Pemrate IIPOCTBIC 1 CIIOKHBIC 3a/la4X PAa3HbBIX THUIIOB, a
TaKXEC 3a1a49u MMOBBIIIEHHOMN TPYAHOCTH;

* AHAJIU3UPOBATH 3aTPYAHEHUS IIPU PELICHUH 3a/1a4;

. BBIIIOJIHATh pa3iInyHbIC npeodpa3oBaHus
NIPEUIOKEHHOM  3aJayd, KOHCTPYHpPOBaTb HOBBIE
3a/1a4M U3 IaHHOM, B TOM 4yHclie OOpaTHBbIE;

® UCCJICAOBATh BCCBO3MOKHBIC CUTYAllUH IIPU PCIICHUN
3ala4 Ha ABHKCHHEC IIO PCKC, paCcCMAaTpUBAThL PA3HBIC
CHUCTCMBI OTCUECTA,

* O0OCO3HABaTh M OOBACHATH HMACHTUYHOCTh 3a1ad
Pa3sHbIX THIIOB, CBA3SBIBAIOIINX TpPHU BCIMYUHDBI (Ha
pa60Ty, Ha TIOKYIIKH, Ha ,Z[BI/I)KCHI/IG), BBIACTIATE 3OTHU
BCJIMYMHBI 1 OTHOIICHUA MCXKIAY HUMH, [IPUMCHATH UX
IIpu pCeUHICHUHN 3alla4, KOHCTPYHUPOBATH COOCTBEHHBIC
3ala4 YKa3aHHBIX THUIIOB;

¢ BJIaJ€Tb OCHOBHBIMU MCTOJaMH PCHICHUA 3aa4 Ha
CMCCH, CIJIaBbl, KOHIOCHTPAILIUH,;

* pemaTh 3aJa4d Ha MPOICHTHI, B TOM YHCIIE, CIOXKHBIC
MPOLIEHTHI ¢ OOOCHOBAaHWEM, HCIONB3ysS pa3HbIe
CITOCOOBI;

¢ pfuiaTh JIOTHUYCCKUC 3ala4u PA3HBIMU CHOCO6aMI/I, B
TOM 4YHUCIIC, C JABYMHA OJIOKaMH U C TPpEMsL OJIoKkamMu
JaHHBIX C IIOMOIIIBIO Ta6J'II/II_[;

¢ peuatb 3aJdavdd 110 KOMGI/IHaTOpI/IKC H TCOpUHU




BepOHTHOCTCfI Ha OCHOBEC HCIIOJIB30BaHHUA HN3YYCHHBIX
METOJ0B U 000CHOBBIBATH PCHICHUC,

* OBJAaZETh OCHOBHBIMM  METOJAaMH  DPEIICHUs
CIO’KETHBIX 3a/1a4: apu(PMETUUECKUH, alreOpandecKuid,
nepedop BAapHAHTOB, I'€OMETPUYECKUH, Tpaduyeckuid,
NPUMCHATH UX B HOBBIX IIO CPABHCHHUIO C U3YUYCHHBIMHA
CUTyallugX.

B noBcegHeBHOIl KM3HM M NPH H3YYeHUH JAPYTHX
NpeaIMeToB:

* BBUIETATh IPU PEIICHUU 337a4 XapaKTEPUCTHKU
paccmaTpuBaeMoil B 3ajlad€ CUTYallUW, OTIUYHBIE OT
peayibHbIX (T€, OT KOTOpPHIX aOCTparupoOBaJINChH),
KOHCTPYMpPOBaTb HOBBIE CHUTyallUM C YY€TOM JTHX
XapaKTepUCTHK, B YACTHOCTH, IIPU PELICHUM 3a7ay Ha
KOHIIEHTPALlUH, YYUTHIBATh IJIOTHOCTh BEILIECTBA;

¢ p€uiaTth 3aga4u Ha ABWIXKCHUC IO PCKE, pacCMaTpuBad
Pa3HbIC CUCTEMBI OTCUCTA.

YPABHEHUIAA

HEPABEHCTBA

e OmepupoBaTh Ha 0a30BOM YpOBHE MOHITHIMH:
PaBEHCTBO, YUCIOBOE PAaBEHCTBO, YPABHEHUE, KOPEHb
YpaBHEHUS,  PEUICHWE  ypaBHEHUS,  YHUCIOBOE
HEpPaBEHCTBO, HEPABEHCTBO, PEIIEHUE HEPABEHCTBA;

¢ MPOBCPATH CHPABCIIIMBOCTb YHUCIOBBIX PABCHCTB H
HCPAaBCHCTB,

e pemiath KBaJgpaTHble W JPOOHO - palHOHAIbHBIE
HEPABEHCTBA;

¢ pCHIiaTb CUCTEMbI ypaBHeHPIfI, HCPABCHCTB,

B mnoBcenHeBHOM KU3HM M NPH HM3YyYEHHUH JAPYIrHX

* OnepupoBaTh MOHATUSMU: YpaBHEHUE, HEPABEHCTBO,
KOPEHb ypaBHEHUH, pelieHne HEPABEHCTBA,
paBHOCHJIbHBIE ypaBHEHMs, 00JacTh ONpeaeieHus
YpaBHEHHUs (HEpPAaBEHCTBA, CHUCTEMbl YpPAaBHEHUN WIH
HEPaBEHCTB);

® peuiaTtb ,Z[p06HO-HHHCf/'IHLIC YpaBHCHU,

* pemiaTh NPOCTEHIINE HPPAUOHAIBHBIE YpaBHEHUS
BUJIA;

* pewmarb YypaBHEHUS CIOCOOOM pasioKEHUs Ha
MHOXUTEHN W 3aMEHBI TIEPEMEHHOM;




NnpeaMeTOoB:

® COCTaBJIATH U PEIIATh YPAaBHEHUs U HEPABEHCTBA IIPU
peLICHNH 337124, BO3SHHUKAIOIIUX B JPYTUX y4eOHBIX
npeaMeTax.

¢ HCIOJB30BATh MCTOJ HHTCPBAJIOB [JId PCIICHUA
OCJIbIX U I[pOGHO-paI_II/IOHaJH:HI:IX HCPABCHCTB,

* pc€uartb JIMHEHHBIE U KBaJIpaTHbIC YpPAaBHCHUSA U
HEPABCHCTBA C MapaMETpaMu,

* pemarh HECIOXHBIE CHCTEMbl YpaBHEHHH ¢
napaMeTpamu;

® p€uiaTh HECJIOXHBIC YpaBHCHHS B LCJIBIX YHUCIIAX.

B noBceaHeBHOIl KM3HM M NPH H3YYeHUH JAPYTHX
NpeAMeTOB:

* BBIIOJHATH OLEHKY IIPaBAoONoN00Us pPE3yIbTaTOB,
IIOJIy4aeMbIX IIPU PELICHUN YPAaBHEHUN M HEPABEHCTB
IPU PELICHUH 3a/1a4 JPYTUX YUeOHbIX IPEAMETOB;

. BBIOMPATH COOTBETCTBYIOLIUE YpaBHEHMUS,
HEpPABEHCTBA WJIM MX CHUCTEMBI Ul COCTaBIICHUS
MaTeMaTUYeCKOM  MOJENHM  3aJaHHOM  peajbHOM
CUTYallUH WIM IIPUKIIAIHON 3a71a4H;

* YMETb UHTEPIPETUPOBATh MOJyYSHHBIH NP peIIeHUH
yYpaBHEHMs, HEPABEHCTBA MWJIM CUCTEMbI DPE3yJIbTaT B
KOHTEKCTE 3aJaHHOM  peajJbHOM CUTyalluM WU
NPUKJIAJHON 3aauu.

®YHKLIMH

UMCJIOBBIE ®YHKIINN

UMCJIOBBIE
[NOCJIEAOBATEJIbBHOCTU

e 10 TpaduKy HaxXoAUTh OOJACTh OIpPEICIICHHS,
MHO’KECTBO 3HAU€HUH, HyTU (QYHKIHH, TPOMEXYTKU
3HAKOTIOCTOSIHCTBA, MPOMEXKYTKH BO3pacTaHUs U
yObIBaHUSI, HauWOOIbIIEe M HAaWMEHbIIEEe 3HAYCHUS

dyHKIHH;

* OnepupoBaTb  NOHATUAMHU:  (PYHKIIMOHAJIBHAS
3aBUCUMOCTh, (YHKIHSA, IpaduK (QYHKIUH, CIIOCOObI
3aJaHus (PYHKIUU, apryMEHT W 3HadeHue (yHKIHH,
o0nacTh ompeAeNeHUs W MHOXXECTBO  3HAuYEHUH
¢dbyHKIUY, HyJIN ¢byHKIUY, IIPOMEKYTKH
3HAaKOIIOCTOSIHCTBA, MOHOTOHHOCTb GbyHKIHN,




® CTpOWTH rpaduKu QYHKIHI,

® [pOBEPATH, SABJSETCS JU JaHHBIM rpaduk rpaguxom
3alaHHOW  (QYHKIMHM  (JIUHEHHOW, KBaJApPaTHYHOM,
00paTHOM IPONOPLUUOHATIBHOCTH);

e omepupoBaTb Ha ©0a30BOM YpPOBHE MOHITHAMHU:
II0CJIEI0BATENIBHOCTD, apu(pMeTHyecKas Mporpeccus,
reoMeTpuyIecKas Iporpeccus;

e pemiaTh 3aJa4d HAa TPOTPECCHUU, B KOTOPBIX OTBET
MOXKET OBITE IMOJIy4CH HETIOCPCACTBCHHBIM
nojcueToM 0e3 mpuMeHeHus popmyi.

B mnoBceqHeBHOW >KM3HM W NPH H3YyYeHHUH APYTrHX
NpeaIMeTOB:

® CIOJNB30BaTh TpaUKd pealbHBIX MPOLECCOB H
3aBUCUMOCTEH JJi1  ONpENENEeHUs] HX CBOICTB
(HauOonpIIIe U HAUMEHBIIINE 3HAUYCHUS, IPOMEKYTKU
BO3pAcCTaHUs U YOBIBaHUS, 00JIACTU TOJIOKHUTEIHHBIX
Y OTPULIATEIbHBIX 3HAYCHHUH U T.I1.);

® CIOJIb30BaTh CBOMCTBA JIMHEHHOW (YyHKIHMU U ee
rpaduK TpU pelIeHUH 3a7ady M3 APYTruX y4eOHBIX
IIPEIMETOB.

YETHOCTH/HEYETHOCTh (PYHKITUH;

* cCTpouTh TrpaduKH JIMHCHWHOW, KBaJApPaTHYHON
GbyHKIME, 00paTHON MPOMOPIMOHAIBHOCTH, (YHKIIUU

k

——v=yov=Yov=

Buja: y=atx + b - ey =3 17[I;

* Ha IpuUMepe KBaJAPaTUYHOU (DYHKIUH, UCIIOJIB30BATh
npeobpasoBanusi rpaduka ¢ynkuumm y=f(x) ans

nocrpoenus rpaduxos dpynxuuii ¥ = af (kx + b).
* KCCIIeOBaTh (PYHKIUIO 110 ee rpaduKy;

¢* HaXOJAHUTb MHOXKCCTBO 3Ha‘I€HI/II71, HYJIH, TPpOMCKYTKHU
3HaKOIIOCTOAHCTBA, MOHOTOHHOCTH KBaﬂpaTHQHOﬁ

INZINIVIR

* ONEepUpOBaTh MOHATHAMM: IOCIIEAOBATEIbHOCTD,
apudmernyeckas nporpeccus, reoMeTpuyecKast
MIPOrpeccusi;

* pemars 3agayd  Ha  ApUOMETHUECKYI0 |
T€OMETPHUECKYIO MTPOTPECCHIO.

B noBceaHeBHON KU3HM M NPH U3YyYEeHHH APYrUX
NpeIMeToB:

¢ WUIIOCTPpUPOBATL € TTOMOIIBIO rpa(bmca PCAIBbHYIO
3aBUCHUMOCTD WJIM NPOUECCC IO UX XAPAKTCPHUCTHUKAM;

* HCIIOJIb30BaTh CBOMCTBA M TpaduK KBaJApaTUIHOMN
(GYHKIMH TIpH PELICHUWH 3aJad M3 APYruX Y4eOHBIX
IIPEIMETOB.

BEPOATHOCTBb U CTATUCTUKA




OIINCATEJIbHAA
CTATHUCTUKA

CJIVYAUHBIE COBBITUS U
BEPOATHOCTD

KOMBHMHATOPUKA

® OIICHUBaTh BEPOSTHOCTb COOBITHSI B IPOCTEHIIMX
ClIyyYasx;

® HMCTDb NNPCACTABJICHHUEC O POJIM 3aKOHA OOMIBIINX YHCEN
B MAaCCOBBIX SBJICHUAX.

B mnoBcegHeBHO# KHU3HM M TPU HU3YYEHHH JAPYTrHX
NnpeMeToB:

® OILICHMBaTh KOJMYECTBO BO3MOXKHBIX BapHAHTOB
METOJIOM Tepedopa;

® HMCTH npeaACTaBJICHHUC (6] poJin INPAaKTUUICCKU
AOCTOBCPHBIX U MAJIOBCPOATHBIX CO6I)ITI/II71;

¢ CpaBHUBATb OCHOBHBIC CTaTUCTHYCCKHC
XApaKTCPUCTHUKHU, IMOJTYYCHHBIC B IIPOLECCEC PCIICHUA
HpHKHaHHOﬁ 3aavu, U3y4YCHHUS PCAJIbHOT'O ABJICHUA,

® OIOCHHUBATL BCPOATHOCTb PCAIIbHBIX COOBITHH |
SIBIICHUI B HECII0KHBIX CUTyalusiax.

. OnepupoBaTh TOHSATHSIMH: cpenHee
apudmernueckoe, MeJlhaHa, HauOoIbIIee u
HauMEHBIIIEe 3HAYCHHUS BBIOOPKH, pa3Max BBIOOPKH,
JTUCTIEPCUST M CTaHIApTHOE OTKJIOHEHHWE, CIyJaiHas
W3MEHUYUBOCT;

* ONepUpOBaTh MOHATUAMH: (akTOpHaid 4YHcia,
IIEpECTAaHOBKU U COYETaHUs, TpeyroiapHuK Ilackans;

* ONEepUpPOBaTh IOHATHSAMHU: CIIyYaWHBIA  OIBIT,
CIly4alHbIi  BBIOOp,  HCIBITaHHWE, DBJIEMEHTAPHOE
clly4yaiiHoe coObITHE (ucxon), KJIACCUYECKOE
OINpE/ICNIEHUE BEPOSITHOCTH  CIy4allHOro coObITHS,
oTiepaIy HaJl CIIy4alHbIMH COOBITUSIMU;

e pemarh 3aJa4d HA BBIYUCIICHHE BEPOSTHOCTH C
MOJICYETOM  KOJIMYECTBA BAPHAHTOB C  IIOMOIIBIO
KOMOWHATOPHKHU.

B noBceaHeBHOIl KM3HM M NPH H3YYeHUH JAPYTHX
NpeIMeTOB:

* W3BJEKaTh, MHTEPIPETUPOBATh U INPeoOpa3OBBIBATH
nH(popMalMIo, MpPEACTaBICHHYI0 B Taliulax, Ha
auarpammax, rpadukax, OTpa)aloollyl0 CBOIicTBa U
XapaKTEPUCTUKHU PEaJIbHBIX MPOLIECCOB U SIBICHUI;

*  ONpeneNsiTh  CTATUCTHYECKUE  XaPAKTEPUCTHKH
BBIOOpOK 1O TabnuiaM, Juarpammam, rpadukam,
BBIMOJIHATE CPaBHEHHWE B 3aBUCHUMOCTH OT LEJIH
peleHus 3a/1auu;

* OIICHHBATh BEPOSITHOCTh pEATbHBIX COOBITHH U
SIBJICHUUN.




JIOTUKA U MHOXKXECTBA

e omepupoBaTb Ha ©0a30BOM YpPOBHE MOHITHAMHU:
olpesielieHne, akcuoMa, TeopeMa, JJ0Ka3aTeiabCTBO;

® T[PUBOAUTH TNPUMEPHl M  KOHTPIPUMEPHI  JUIS
MOATBEPKICHUS CBOUX BBICKA3bIBAHMIA.

e BbIOMpaTh NOAXOASAIIMNA M3YYEHHBIA METOJ Ul
pELICHU U3YYCHHBIX TUIIOB MAaTEMaTUYCCKUX 3a/1a4;

B mnoBceaHeBHOH JKM3HM M NPH HM3YYEeHMH JAPYrUX

NnpeMeToB:
® [PUBOAUTH PUMEPBI MaTeMaTHUYECKHUX
3aKOHOMEPHOCTEM B OKpY’Karoleu

IlGﬁCTBHTGJIBHOCTPI " IMPOU3BCACHUAX NCKYCCTBA.

* U300pakaTb MHOXECTBA M OTHOILEHHWE MHOXECTB C
MOMOIUIBIO KPYTOB Dijiepa;

. OIIepUpPOBATH
UCTUHHOCTh U JIO)KHOCTb BBICKAa3bIBaHMsS, OTPHUIIAHHE

IIOHATHUAMMU: BbICKa3bIBAHUEC,
BI)ICKa3BIBaHI/II\/'I, oncpanvi HaJd BBICKA3bIBAHUAMMU: U,
HJI, HC, YCJIOBHLIC BBICKA3bIBAHUA (I/IMHHI/IKaL{I/H/I);

¢ CTPOUTD BbICKA3bIBaHUWA, OTPHULIAHHA BHCK&?»HB&HHIZ;

® HCIIOJIb3YA HU3YYCHHBIC MCTOIBI, IMPOBOAUTH
JA0Ka3aTCJIbCTBO, BBIIIOJHATL OIIPOBCPIKCHUC,

® BBI6I/IpaTB HU3YUCHHBIC MCTOABI U UX KOM6I/IHaHI/II/I JJIA
peIICHUA MAaTCMATUYICCKUX 3a1a4;

° HCIIOJIB30BaTh MaTEMaTHYCCKHEC 3HaHHUA JJI
OIIMCaHUuA 3aKOHOMepHOCTeI>'I B Oprn(a}omeﬁ
JIECTBUTEIIPHOCTU U MMPOU3BCACHUAX UCKYCCTBA,

* IIPUMEHATH IPOCTEUIINE MPOrPaMMHBIE CPEICTBA U
3JIEKTPOHHO-KOMMYHUKAI[HOHHBIE CUCTEMBI npu

pCHICHUN MATEMATUYCCKUX 3a/1a4.

B noBceaHeBHON KU3HM M NPH U3YyYEeHHH APYrUX
NpeIMeToB:

* CTpPOUTh UENOYKH YMO3AKIIOYEHHH Ha OCHOBE
UCIOJIb30BAHUS MPABUII JIOTUKH;

I'EOMETPUA

'EOMETPUYECKUE
OUI'YPBI

e OmnepupoBaTb Ha 0a30BOM YpOBHE MOHATUAMHU
reoMeTpuueckux (uryp;

* OnepupoBaTh NOHATUAMU T€OMETPUUYECKUX PUTYD;

* WU3BJEKaTh, MHTEPIPETUPOBATh U TNPeoOpa3OBBIBATH




® u3BIEKaTh  HMHPOPMALMIO O  TEOMETPUYECKHX
durypax, NnpeAcTaBIECHHYI0O Ha uYepTekax B SBHOM
BU/IE;

¢ [MPUMCHATH Ui PCHICHUA 3aJad TICOMCTPHUYCCKUC
q)aKTBI, CClin yCJIOBUA HX HNPUMCHCHHA 3aJlaHbl B
SBHOM (hopme;

® pfuiate 3aJadd Ha HAXOXICHUC TI'COMETPHUUYCCKHUX
BCJIMYHH I10 o6pasuaM HJIN aJITOPUTMaM;

e u300pakaTh THIIOBBIC IUIOCKKE (HUTYPHI U QUTYpPHI B
IPOCTPAHCTBE OT PYKH H C TIOMOIIHI0 HHCTPYMEHTOB.

B mnoBceqHeBHOW >KM3HM W NPH H3YyYeHHUH APYTrHX
NpeaIMeToB:

e HCHOJb30BaTh CBOMCTBA TCOMCTPHUUCCKUX (bI/Iryp JJIA
pelicHusd THUITOBBIX 3agaq, BO3HHKAKOIMMUX B
CUTyalusax TIOBCEJHEBHOM KHW3HHU, 3aga4
MPAKTUYCCKOr'0 COACPIKAHUSA,

® pacClo3HaBaTb IABWIKCHHC 00BEKTOB B OKpYyXXaromem
MUpeE.

nH(pOpMaITHIO 0 F€OMETPUUYECKHUX ¢durypax,
MPEJICTABICHHYIO HA YePTEKaX;

¢ INPUMEHATH I'COMETPHUUCCKUE (baKTI)I A pCHICHUA
3aaa4, B TOM YHCIIC, HOpEAIOoIararoimmux HECKOJIbBKO
1IaroB pCuICHUA,

* (hopmynupoBaTh B NPOCTEHIIMX CIy4asX CBOWCTBA U
pU3HAKK QUTYp;

¢ IOKa3bIBATh 'COMETPUUCCKNUEC YTBCPIKACHU,

* BJAJCTh CTaHJAPTHOM KiIacCUPUKAIMEH IIOCKUX
¢buryp (TpeyroabHIUKOB U YETHIPEX YT OJIbHUKOB);

. OIepUPOBATH [MOHATHIMU: NEPIICHIUKYJIISP,
HAKJIOHHAs, MpOeKIus, mofodue ¢Guryp, MnogoOHbIe
(burypsl, 10JJOOHBIE TPEYTOJIbHUKH;

* XapaKTepHU30BaTh B3aUMHOE PACIIOJIOKEHUE NPSIMON U
OKPY>KHOCTH, JIBYX OKPYXKHOCTEH;

* U300pakaTh reoMeTpUYeCKue QUIyphI IO TEKCTOBOMY
U CUMBOJIbHOMY OIIUCAHUIO;

* U300pakaTh TUIOBbIE TUIOCKKE (HUTYPBI U O0OBEMHBIE
Tela C TIOMOIIbIO MPOCTEHIINX KOMIIBIOTEPHBIX
UHCTPYMEHTOB;

* BBINTOJIHITH MPOCTEHUINTNE TTOCTPOCHUS Ha MECTHOCTH,
HEOOXOUMBIC B peaTbHOM KU3HU;

° OneprupoBaTh IIOHATHUEM JIBHUKCHUS n
npeoOpazoBaHusl  MOAOOWsA,  BJIAACTh  IpPUEMaMU
MOCTPOCHUsI (UTYp C HUCIOJIb30BAaHWEM JBWXCHHUH U
npeoOpa3oBaHuil MOAOOUS, MPUMEHSTHh IOJTYYCHHbBIE




3HAHMA U OIBIT IOCTPOCHUN B CMEXXHBIX NIPEAMETAX U B
peanbHBIX CUTYyalUsAX OKPYXKAIOLIEro MUpPA;

* cTpouTh (purypy, mogoOHyI JaHHOM, MOJIb30BATHCS
cBOiicTBaMM T000MST AJii  OOOCHOBAaHUSI CBOWCTB

(uryp;

* IPUMEHATH CBOMCTBA IBW)KEHHH ISl TPOBEICHHS
MPOCTEUIINX 000CHOBAaHUI CBOMCTB (huUryp.

B noBceaHeBHONH KM3HM W NPH H3YYEHHH APYTrUX
NnpeIMeToB:

* HCIIOJIb30BaTh CBOMCTBA TCOMCTPUYICCKHUX (1)I/Il"yp JUIA
peIICHUA 3aaa4 IMPAKTHYCCKOI'0 XapaKTCepa U 3aaad U3
CMCXKHBIX NJUCIHUIIINH,

® OLICHUBATb PasMEpPbI pC€ajlbHBIX 00BEKTOB
OKpYyZKaromero Mmupa;

* IPUMEHATH CBOWCTBA JBWXKEHUM M IPUMEHATH
nojo0ue /i OCTPOSCHUN U BBIYUCIICHUH.

N3MEPEHUE
I'EOMETPUYECKUX
BEJIMYNH

BbInonHATE M3MEpeHHue AJIMH, PAacCTOSHUMN, BEIMYHH
YIJI0B, ¢ MOMOIIbI0 MHCTPYMEHTOB AJIi U3MEPEHHM
JUIMH U YTJIOB;

OpUMEHATh  (OpMYJBl  TepuUMeTpa, IUIOMAAU |
o0beMa,  IUIOMIAJM  THOBEPXHOCTH  OTJENbHBIX
MHOTOTPaHHUKOB TIPU BBIYUCIEHHUSAX, KOIJa BCE
JaHHbIE UMEIOTCS B YCIOBHH;

MPUMEHSITh TeopemMy [Tucgaropa, 6a3oBbIe
TPUTOHOMETPUUYECKHE COOTHOIICHUS /ISl BBIYUCICHUS

JIUIMH, PAcCTOSHHUM, IUIOIIAAEHd B MPOCTEUIINX

* OnepupoBaTh NPEACTABICHUSMHU O JUIMHE, IJIOIIA/H,
o0beMe Kak BeluuuHamMH. [IpUMeHATH Teopemy
[Mudaropa, Gopmynsl miomaau, odGbema MNpu pelieHnn
MHOTOIIArOBBIX 3a/la4, B KOTOPbIX HE BCE JlaHHBIE
MPEJCTaBICHBl SBHO, a TPeOYIOT  BBIYMCICHHIA,
orepupoBaTh 0OoJiee MIMPOKUM KOJIMYECTBOM (HOpMyI
JUTUHBI, TUTOTIA/IH, o0beMa, BBIYUCIIATH
XapaKTepUCTUKU KOMOMHAUUN GuUryp (OKpyKHOCTEH U
MHOTOYTOJIbHUKOB) BBIYUCIATh PACCTOSIHUA MEXIY
¢burypamu, IPUMEHSTh TPUTOHOMETPHUUYECKHE
(dbopMyIIbI 17151 BBIYMCIICHUN B 60JIee CIIOKHBIX CIyYasiX,

OpOBOAUTH BBIYHUCIICHUA HAa OCHOBC PABHOBCIMKOCTU U




CITyJasix.

B mnoBcegHeBHOW KHU3HM M TPU HU3YYEHHH JPYTrHX

NpeaMeTOB:

BBIYNCIIATH PACCTOSHUSA HA MECTHOCTH B CTaHAAPTHBIX
CUTyalMsaX, IUIOIAaAM B IMPOCTEHIINX CIydasx,
OPUMEHATh (OPMYIIBI B MPOCTEUIIMX CHUTyalUsX B
IIOBCEIHEBHOM JKU3HH.

PAaBHOCOCTaBJICHHOCTH,

* MPOBOJWUTH IPOCTHIC BBIYUCICHUS HA OOBEMHBIX
Telax;

® (bOpMYJ'II/IPOBaTB 3aJadyyd Ha BbIYUCICHUC [JIHH,
r[nomaz[eﬁ 1 00BEMOB U peuiaTh ux.

B noBceqHeBHOW KU3HM M NPH U3YYEHUU JAPYTrHX
NpeaIMeTOoB:

¢ IPOBOAWTL BBIYUCIICHUS HA MECTHOCTH,

* IPUMEHATH (POPMYIIBI IIPH BBIYMCICHUSX B CMEKHBIX

y4eOHBIX npeaMeTax, B OKpYKaroIlen

NEUCTBUTENHHOCTH.

KOOPAMHATEI

BEKTOPBI

OHepI/IpOBaTb Ha 0a30BOM YPOBHE TIOHATUSAMU
BCKTOpP, CyMMa BCKTOPOB, IMMPOU3BCACHUC BCKTOPA HA
YUCII0, KOOpAWHATHI HA IIIOCKOCTH,

onpeAensaTh NpUOIMKEHHO KOOPIUHATBHI TOUKHU IO €€
N300pakeHUI0 Ha KOOPIMHATHOM MJIOCKOCTH.

B noBceaHeBHOH JKM3HM M TNPH M3YYEHUH [PYTrHX

NpeaMeTOB:

HCIIOJIB30BATh BCKTOPLI JIAI PCIICHUA HpOCTCIZI.HHX
3aaa4 Ha OmnpeaciicHHUE CKOPOCTHU OTHOCHUTCIBHOIO
JABHKXCHUA.

* OnepupoBarh MOHATUSIMH BEKTOpP, CYMMa, Pa3HOCTb
BEKTOPOB, IPOU3BEACHUE BEKTOpPA HA YHUCIO, YIOJ
MEXIY  BEKTOpaMH,  CKaLIpHOE  IIPOM3BEICHUE
BEKTOPOB, KOOPAMHATHI HA IUIOCKOCTH, KOOPAMHATHI
BEKTOpA;

* BBIMOJIHATH JCHCTBHUS HaJ BEKTOpaMU (CIOKEHHE,
BBIUMTAHUE, YMHOXXEHHE Ha YHUCIO), BBIYUCIATH
CKQJSIPHOE INPOU3BEICHUE, ONPEAENATh B MIPOCTENIINX
Clay4dassX Yroll MEXIy BEKTOPaMH, BBIIOJHATH
pa3JIOKEHUE BEKTOpa Ha COCTABJISIONIME, NMPUMEHSTH
MOJyYeHHbIE 3HAaHWS B  (PU3HKE, TOJIb30BATHCS
(hopmysoil BBIYMCICHUSI PACCTOSHUS MEXKIY TOYKAMU
o WU3BECTHBIM

KoopauHaTam, HUCIIOJIB30BaTh

ypaBHeHMs (DUTYp IS peLIeHus 3ajay;

* OPUMCHATH BCKTOPbI W KOOPAWHATBI JIA PCIICHUA
TCOMETPHUICCKUX 3aaa4 Ha BbIYMCICHUC OJIWH, YIJIOB.




B moBceqHeBHOW KU3HM M MPH U3YYEHUU JAPYTrHX
NnpeIMeToB:

* WCTOJIB30BaTh IOHATHS BEKTOPOB M KOOPIAMHAT JUIS
pemieHust 3agad no ¢Qusmke, reorpaduu M JAPYTUM
y4EOHBIM MPEIMETAM.

Copaepxanue y4eOHOro nmpeaMera MaTeMaTHUKA

Paznen

KoJ1-Bo yacos

AJITEBPA 7-9 kanacc (4084)

7 kiaacce | 8 kiaace | 9 kiaacce | Becero

APUDOMETHUKA

4 12 14 29




Payuonanvuvie uucna 2 2 2 5
Pacmmpenne MHOXKeCTBa HaTypalbHBIX YHCE O MHOXECTBA IIEIIbIX, MHOXECTBA IIEIBIX YUCET

JI0 MHOYKECTBA Pal[HOHANBHBIX. PalioHaIbHOE YHCIIO KaK OTHOIIEHHE M/N, Te m — Leloe Yucio,

N — HaTypajbHOE.
CrernieHb ¢ 1IETBIM [TOKA3aTeNeM. 2 7 8 17
3apoarcoenue ancebpuvl 6 neopax apugmemuxu. An-Xopezmu.

eiicmeumenvnuie uucna
KBanparsbiii kopeHb u3 uncia. KopeHb TpeTbeil cTeneHu. 3anuch KOpHEH ¢ OMOIIBIO CTEIIEHU

¢ IpOOHBIM ITOKA3aTeNIEM.
[lonsatne 00 WppauMOHANBHOM 4YHCHe. Mcmopus — opmuposanus — NOHAMUA — HUCIA!

HeOOCmamoyHOCMb PAYUOHANIbHBIX Uucel OJid 2eoMempuieckux uzmeperuil. VippaluoHaIbHOCTD

arca V2 ¥ HeCOM3MEPHMOCTb CTOPOHBI H IHATOHAIN KBaApaTa. JIeCATHUHbIE IPHOTIKCHIS HPpa-

IIHOHAJIbHBIX YUCEI. . 3 4 7
MHOXeCTBO NIEHCTBUTENBHBIX YWCEIl; MPEACTABICHNE IEHCTBUTENBHBIX YMCENl OECKOHEUYHBIMU

JecATHYHBIMH Apo0siMu. CpaBHEHHE AEHCTBUTEILHBIX YHCEIL.

B3anMHO OJHO3HAYHOE COOTBETCTBHE MEXKAY JCHCTBUTEIBHBIMA YHUCIAMH M TOYKAMH

KOOPJAMHATHOM IIPAMOM. UMCIIOBBIE IPOMEKYTKH: HHTEPBAJI, OTPE30K, JIyd

H3mepenusn, npuobnusicenus, OueHKU
PazMepbl 00BEKTOB OKpyXkawoLero Mupa (0T 3JIeMEHTapHbIX dYacTull A0 Bcenennoil),

JUTMTeTbHOCTh TPOIIECCOB B OKPYXKAMOIIEM MHpe. BhIZeneHre MHOXHUTENs CTETEeHU JeCATH B

3anmucu uyncna. [IpuOmkeHHOEe 3HaueHHWe BENUYMHBI, TOYHOCTH NpuOMmKeHus. [Ipukuiaka u

OLIEHKA Pe3yJIbTaTOB BBIUYUCIICHUI.

AJITEBPA 94 84 45 223

Anzebpauueckue evipasriceHus 61 34 5 100

BykBeHHble BBIpaKEeHHs (BBIpAXKEHUS C TEepeMEHHbIMHU). YUucaoBoe 3HadeHHUE OYKBEHHOTO
BbIpakeHMs. JlomycTUMble 3HaueHUs MepeMeHHbIX. [loJcTaHOBKa BBIpAXKEHHM  BMECTO
nepemeHHbIX. [IpeoOpa3oBaHne OYKBEHHBIX BBIPAKEHHUW HAa OCHOBE CBOWCTB apU(PMETHUSCKUX
neiictBuii. PaBeHcTBO OyKBeHHBIX BhIpaskeHUH. ToxnecTBo. CTeneHb ¢ HATYpalbHBIM MTOKa3aTeIeM
u e cpoiictBa. OpHOouneHsl W MHOrowieHsl. CtemeHb MHoOrOwieHa. Clo)kKeHHe, BBIYUTAHUE,
YMHOXX€HHE MHOTO4JIeHOB. DOpMyJibl COKPAIIEHHOTO YMHOXKEHHS: KBaJpaT CyMMbl U KBaapar
paszHoctu. dopmyna pasHoctu kBajapaToB. IIpeobpazoBaHue 1€10ro BBIPAKEHHS B MHOTOWJIEH.




PaznoxxeHne MHOrou4JieHOB Ha MHOXHUTENIU. MHOrouwieHsl ¢ ofHoW mnepeMmeHHou. Kopenb
MHorowieHa. KBagpaTHbli TpEXWEH; pa3/IOKEHUE KBAJPATHOIO TPEXWIEHA HA MHOXKHTEIU.
Anrebpanueckas qpoOb. OcHOBHOE CBOWMCTBO anreOpamueckoi apodu. CroxkeHue, BHIYUTAHUE,
YMHOX€EHHE, AelieHue anreOpanyeckux apobeil. CreneHp C LeNbIM MOoKa3aTeaeM U e€ CBOMCTBA.
PanmonanbHble BBIpaXEHUST W UX MpeoOpasoBaHus. JlokazaTenbCTBO ToXaecTB. KBaapaTHble
kopau. CBolicTBa apu(MeTHyecKux KBaJpaTHBIX KOPHEH M WX MpPUMEHEHHE K MpeoOpa3zoBaHUIO
YHUCJIOBBIX BBIPAKEHUI U BBIYUCIICHUSIM.

Poowcoenue bykeennoti cumeonuxu.

Ypaenenua.

VYpaBHenue c¢ onaHoiMl mnepemeHHOM. Kopenb ypaBHeHus. CBoOIlCTBa YHCIIOBBIX DPAaBEHCTB.
PaBHOCHIIbHOCTH ypaBHeHMil. JluHeitHoe ypaBHenue. KBagpatHoe ypaBHeHHe: dopMyna KopHEH
KBaJpaTHOro ypaBHeHus. Teopema Buera. @pancya Buem. PemieHne ypaBHEHUH, CBOISIIMXCS K
JUHEHHBIM M KBaApaTHbIM. [IpuMmepbl pelieHus ypaBHEHUH TpeThbel U 4YeTBEPTON cCTereHeH.
Hcmopus éonpoca o naxooicoenuu ¢popmyn KopHeti aneedpauieckux ypasHenull, Hepaspeuumocms
6 paoukanax ypasHewuti cmeneHu, Oonvuiell uemsvipex. PemieHue aApoOHO-pAIMOHATBHBIX
ypaBuenui. H. Tapmanvs, [[xc. Kapoano, HX. Abens. YpaBHeHUE C ABYMS MEPEMEHHBIMU.
JluneitHOe ypaBHEHHUE C JIByMS MIEPEMEHHBIMHU, IPUMEPHI PEIICHHs] YPAaBHEHUHN B IIENBIX YUCIIAX.
CucremMa ypaBHEHUH C IByMs TepeMEHHbIMU. PaBHOCHIIBHOCTD cucTeM. CUCTEMBI IBYX JTUHEHHBIX
YpaBHEHUH C ABYMs MEPEMEHHBIMU; PELIECHUE MOJCTAaHOBKOW M clokeHueM. lIpumepsl penieHus
CUCTEM HEJIMHEMHBIX YypaBHEHUH C JByMs TIIepEeMEHHBbIMU. PelleHune TEKCTOBBIX 3ajad
anredpandeckuM crocodom. JlekapToBbl KOOpAWHATHI Ha IUIOCKOCTH. P. /lexapm. I'padmdeckas
WHTEpPIpETals ypaBHEHUS C JByMsl MEepeMEHHbIMU. ['paduk JIMHEWHOrO ypaBHEHHUS C JBYMS
MEPEMEHHBIMH; YTIIOBOW KO(DPUIIMEHT MpsMOii; yCclOoBHE MapaiedbHOCTH TpsMbIX. ['paduxu
MPOCTEUIINX HENMHEWHBIX ypaBHEHMI: mapalosa, TUnepOosa, OKPYXKHOCTh. ['paduyeckas
MHTEPIIpETALNsI CUCTEM YpaBHEHHH C IBYMsI IEPEMEHHBIMHU.

Hepagencmea.

HucnoBble HEPABEHCTBA U MX CBOMCTBA. HepaBeHCTBO ¢ OJHOW MepeMeHHON. PaBHOCHMIBHOCTH
HepaBeHCTB. JIMHEHbIe HEpaBeHCTBAa C OAHOW nepeMeHHOM. KBanpaTHbeie HepaBeHCTBA. CUCTEMBI
HEPABEHCTB C OJJTHOM MEPEMEHHOM.

33

36

14

20

20

89

34

®YHKLUU

20

25

52

97

Yucnoewvie pynkyuu.

20

25

30

75




3aBucumoctu Mexay BenuunHamu. [loustue (yHKIimu. OOIAaCTh OMpENENIeHUs U MHOMXECTBO
3HaueHnit Qynkmuu. CriocoOwl 3amanus ¢yHkuuu. ['padux dyakumum. CoiicTBa (GyHKINNA, WX
oroOpaxenne Ha Trpaduke. I[Ipumepsl TpadUKOB 3aBHCHUMOCTEH, OTPAKAMIIUX peaTbHBIC
IPOIIECCHI.

OYHKIHH, ONMUCHIBAIOIINE MPSIMYIO U O0OpaTHYIO MPOMOPIHOHAIBHEIE 3aBUCUMOCTH, X TPapuKu
u cBoiictBa. JIuHeiHas pynkius, e€ rpaduk u cBorictBa. KBampatuunas yskmus, e€ rpaduk u
cBoiicTBa. CreneHHble (PyHKIIMM C HATYpaTbHBIMH MOKa3aTeasIMu 2 U 3, uX rpaduKu U CBOICTBA.

Ipaduxu pynxuuii y =v=,y=,y=|x|.
Yucnoewvie nocieooeameibHOCMU.

[loHsiTHE 4YKMCIIOBOM MOCIEIOBAaTENbHOCTH. 3aJlaHue I10CJIEN0BATEIbHOCTH PEKYPPEHTHOM
dopmynoit u popmyioi n-ro uneHa. Apudmerndeckas U reomerpudeckas nporpeccur. opmyisl
N-ro wieHa apupMETHYECKOW U TEOMETPUYECKOH NPOTPEecCHil, CyMMBI TEPBBIX N-X YJICHOB.
N300pakeHne 4ieHOB apu(PMEeTHUECKON U reoMeTpUUYECKON IPOrpeccuii TOUKaMu KOOPAMHATHOM
IUIOCKOCTH. JIMHEMHBIN U SKCIIOHEHIMANIBHBIN pocT. CI0KHBIE IPOLIEHTHI.

22

22

BEPOATHOCTDb U CTATUCTHUKA

15

13

22

50

Onucamenvnas cmamucmuKd.

[IpencraBnenre AaHHBIX B BHUAe Tabnwi, auarpamM, rpadukoB. CrmyuyaiiHas H3MEHUHUBOCTD.
CrarucThudeckue XapakTepUCTUKH Ha0opa JaHHBIX: CpeaHee apudMeThueckoe, MeIuaHa,
HauOoJIbIlIee U HaMMEHbIIIee 3HaUeHus1, pa3max. [IpencraBienre o BHIOOPOYHOM HCCIIEIOBAHHH.

Cnyuaiinvie coobtmus u 6eposamHoCmb.

[lonsiTe o ciy4alilHOM oOmNbBITEé M CIy4alHOM CcOObITHH. YacToTa ciydyallHOro COOBITHSL.
OnemeHTapHble coObITHA. CTaTUCTHYECKMH MOAXOX K MOHATHIO BEpPOATHOCTH. BeposTHOCTH
MIPOTUBOIOJIOXKHBIX CcOObITHI. HecoBmecTHbie coObiTHs. Dopmynia CIOKEHHS BEPOSATHOCTEH.
BeposTHOCTH NPOTUBOMOJIOKHBIX cOObITHH. HezaBucuMble coObITHS. YMHOKEHUE BEPOSITHOCTEH.
JlocToBepHBIE W HEBO3MOXKHBIE COOBITHS. PaBHOBO3MOXXHOCTH coObITHMH. Kitaccuueckoe
OIIPEICIIEHUE BEPOSATHOCTH.

Komob6unamopuka.
Pemenne koMOMHATOPHBIX 33134 epebopoM BapruaHTOB. KoMOMHAaTOpHOE NPAaBUIO YMHOKEHHS.
[TepecTanoBku u paxTopuar.

14

14

17

20

13

JIOTUKA 1 MHO’KECTBA

10




Teopemuko-mnodcecmeeHHble NOHAMUAL. 2 1 3 6
MHOXeCTBO, JJIEMEHT MHOXECTBa. 3aJaHue MHOXECTB [EPEUHCICHUEM JIIEMEHTOB,

XapaKTEePUCTHUECKUM CBOUCTBOM. CTaHaapTHble 0003HAUYEHHUS YHCIOBBIX MHOXecTB. Ilycroe

MHOKECTBO U ero o6o3HaueHue. IlomMuokecTBo. OOBeAMHEHHE M TIEpPECEUCHHE MHOXKECTB,

pa3HOCTb MHOXKECTB. MIuIrocTpalyss OTHOIIEHUH MEXIY MHOXECTBAMH C IIOMOILIBIO Juarpamm

Oitnepa — BenHna.
Onpenenenne. AxkcuoMbl U TeopeMbl. JlokazarenbcTBo. JloKa3aTeslbCTBO OT IPOTHUBHOIO.

Teopema, o6patHas naHHOM. [IpuMep ¥ KOHTPIIPUMED. 1 1 2 4

Inemenmul 102UKU.

[TonsiTHE O PAaBHOCUIILHOCTH, CIIEJOBAaHUM, YIOTPEOJIEHUE JIOTUUECKUX CBSI30K eCau mo 6 mom u

MOIbKO mom caydae. JIorndeckue CBSI3KH U, Uil
HToro 136 136 136 408
I'EOMETPHUSA 7-9 kaaccswl (2044)
I'EOMETPUYECKHUE ®OUT'YPbI 65 56 36 157
Ilpamuvie u y2nv 21 1 4 26
Touka, mpsMas, mIockocTb. OTpe3ok, snyd. Yron. [IpsMoil yrom, ocTpblid M TYNOH YIJIBI,

pa3BepHYTHIH yroj. BeprukanbHble U cMeHbIE YIibl. buccekrpuca yria u ee cBoiicTBo. CBoiicTBa

VIJIOB € MapauleNbHBIMU U MIEPIEHIUKYISIPHBIMUA CTOpOHAMH. B3anMHOE pacronoeHue mpsMbix

Ha IJIOCKOCTHU: MapajuielbHble M Nepecekaromuecs npsMble. [lepnennukynsphbeie npsimblie. Te-

OpeMBbI O TapalieIbHOCTH U TEPIEHIANKYISIPHOCTH TPSIMbIX. [lepneHAuKysIsp W HAKIOHHAs K

npsimoit. CepeIMHHBIN MEPIIEHANKYIISIP K OTPE3KY.
['eomeTpuueckoe mMecto Touek. MeToa reoMeTpuueckux MecT ToueK. CBOWCTBa OMCCEKTPHCHI

yria 1 CepeIMHHOTO MEePIEHANKYISPA K OTPE3KY.
«Hauanay» Eexnuoa. H.U. Jlobauesckuii. cmopus namoeo nocmynama. 32 10 10 52

Tpeyzonvnuxu

Tpeyronbauku. IIpsMOyrospHbIE, OCTPOYTOJbHBIE U TYHNOYTOJbHBIE TPEYTrOJbHHKH. BricoTa,
Me/aHa, OMCCEKTpUCa, CpPeOHss JUHMS TpeyrojbHUKa. PaBHOOEJpEHHbIE UM PAaBHOCTOPOHHUE
TPEYroJbHUKHU; CBOMCTBA U IPU3HAKU PaBHOOEAPEHHOIO TPEYTOJIbHUKA.

ITpusHaku paBeHCTBA TPEyrobHUKOB. [Ipu3Hakyu paBeHCTBa MPSAMOYTOJbHBIX TPEYIOJIbHUKOB.
HepaBenctBo TpeyronbHuka. COOTHOIIEHHSI MEXAY CTOPOHAMHU U yrilaMu TpeyrojpHuka. Cymma
YIJIOB TPEYroJbHUKA. BHEIIHUE YIUIBI TPEYrojbHUKA, TEOPEMA O BHEIIHEM YIJIE TPEYroJbHHUKA.
Teopema daneca.

Teopema Iludaropa. Om zennenepus k ceomempuu. Iughazop u eco wrona. CuHyC, KOCHHYC,
TAHI€HC, KOTAHT€HC OCTPOro yria MpAMOYTOJIBHOTO TpeyrojipHHka M yriaoB ot 0° mo 180°
IPUBENECHNE K OCTpoMy yriy. PemieHue mnpsAMOYrojbHBIX TpeYroJbHUKOB. OCHOBHOE TpHUIO-
HOMETPUYECKOE TOXAECTBO. POpMyIbl, CBA3BIBAIOIIME CHUHYC, KOCHHYC, TAaHI'€HC, KOTAaHI€HC




OJIHOTO U TOTO ke yria. Pelienue TpeyroibHUKOB; TEOpEMa KOCUHYCOB U TEOpEMa CHHYCOB.
3ameyaresnbHble TOYKH TPEYrOJbHUKA: TOYKH NEPECEUECHMS CEPEAUMHHBIX NEPIEHINUKYISPOB,
OuccekTpuc, MeAraH, BRICOT WM UX MPOJIOJKEHUM

YemuvipexyzonvHuku

Yersipexyronbauk. [lapamienorpamm, TeopemMbl O CBOMCTBaX CTOpPOH, YIVIOB M JUaroHajed
napajuleJIorpaMma U ero Ipu3Haku.

[IpsAMOYTOJIBHUK, TEOpPEMA O PABEHCTBE AMArOHAIEH IPSIMOYIOJIbHUKA.

Pom0, Teopema o CBOMCTBE TMAarOHAJICH.

KBanmpar.

Tpaneuus, cpeaHss IMHUS TPANeUy; paBHOOSAPEHHAS TPATICIIHSI

MHOZOyZOJleUKM

MHoroyroiapHuK. Balmykiible MHOroyrojbHUKHU. lIpaBunbpHble MHOroyrojgbHMku. Teopema o
CyMME€ YIJIOB BBIIYKJIOIO MHOrOyroibHHKa. TeopeMa O CyMMe BHEIIHUX YIJIOB BBIIIYKJIOTO
MHOT'OYTOJIbHUKA

OKpysrcnocms u Kpye

OxpyxHocts u kpyr. Llentp, pamuyc, nuamerp. Jlyra, xopma. Cekrop, cermMeHT. BzanmHoe
pacroysiokeHue MpsIMOM M OKPYKHOCTH, ABYX OKpykHocred. KacarenbHas u cekymas K
OKPY’KHOCTH, UX CBOMCTBA.

Bnucannble ¥ onMcaHHblE MHOTIOYTOJIBHMKU. OKpYXHOCTb, BIMCAaHHAas B TPEYTOJbHHUK, U
OKPY)KHOCTb, OIMCaHHasi OKOJIO TPEYrojbHHUKA. TeopeMbl O CyLIECTBOBAHUU OKPYKHOCTH,
BIIMCAHHOW B TPEYTOJIbHUK, U OKPY’KHOCTH, OTIMCAHHOW OKOJIO TPEYTOJIbHUKA.

BnycanHble ¥ ONIMCAaHHBIE OKPYKHOCTH IIPaBUJIBHOIO MHOI'OYTOJIbHUKA.

@opMynbl I BBIYHACICHUS CTOPOHBI IPaBUIBHOTO MHOI'OYIOJBHHKA; paguyca OKPYKHOCTH,
BIIMCAHHOW B IIPaBUJIbHBIM MHOIOYTOJBHHUK; paguyca OKPYKHOCTH, OIIMCAHHOW OKOJIO
IIPaBUIILHOTO MHOTOYT OJIbHUKA

I'eomempuueckue npeoopazosanus

[Tonstue o pasenctBe Quryp. Ilogobue TpeyronbHUKOB; Ko3pduuueHT noaodus. IIpusznaku
o100Usl TPEYTONbHUKOB. Danec. 3on0moe ceuenue.

[ToHsTHEe ABMIKEHMs: OceBas W LIEHTpalbHas CHUMMETPHUH, MapajUlebHBIA MEPEeHOC, MOBOPOT.
[TonsiTre o mogoOUM GUTyp U TOMOTETUU

Ilocmpoenue ¢ nomouiblo WUPKYIA U TUHEHUKU

[TocTpoeHus ¢ MOMOIIbIO LHUPKYIS U JUHEHKH. OCHOBHBIE 33a/layd Ha MOCTPOCHHE: JEJICHUE
OTpe3Ka IOIoJaM; ITOCTPOEHUE YIJIA, PAaBHOTO JTaHHOMY; IIOCTPOEHHE TPEYTOJbHUKA IO TPEM
CTOpPOHAM; TMOCTPOCHHE MEPIECHIUKYISIpa K MPSIMOHN; MOCTpOeHHE OUCCEKTPHUCHI Yria; AeleHUue
OTpE3Ka Ha 7 PaBHBIX YacCTEH.

Tpucexyusa yena. Keaopamypa kpyea. Yoeoenue kyoa.
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16
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N3MEPEHUE TEOMETPUYECKUX BEJIMUUH 3 12 10 25
Jnuna otpeska. [{nmuna nomanoi. [lepumerp MHOrOyroJbHUKA.
PaccrosiHue oT ToukM 10 npsmoil. PaccTosHue Mexly napauiesIbHbIMUA PSMBIMU.
JIuHa OKPY)KHOCTH, YHACIIO T ; IJTHHA JTYTH OKPY>KHOCTH.
['panycHas mepa yriia, COOTBETCTBUE MEXAY BEIMYMHON LEHTPAIBHOIO yria W JJIMHON JYyr'v
OKPY’KHOCTH.
[Tonsitue mmomanayn miockux ¢uryp. PaBHococtaBienHble U paBHOBenMKue ¢urypsl. [lnomanpb
npsiMoyrosibHuKa. [Inomanan mapaiienorpamMmma, TpEeyrojibHUKA U TPareuu (OCHOBHBIE OPMYIIBI).
@opMyIibl, BeIpaXKarolye MJI0Ialb TPEYTOJIbHUKA YE€pPe3 IBE CTOPOHBI U YTOJI MEXy HUMU; Yepe3
HNepUMETp W PAJUyC BIUCAHHOW OKpYXHOCTH; (opmyna ['epona. Ilmomaas MHOTOYroibHUKA.
[Tnomane kpyra u mnomazas cekropa. COOTHOLIEHHE MEXY TUIONIAIIMU MOJA00HBIX QUryp.
KOOPINHATDI - - 12 12
JlekapTOBBI KOOpAMHATHI HA TJIOCKOCTU. Y paBHEHUE NpamMoil. KoopauHaTel cepeluHbl OTpE3Ka.
dopmyna pacCTOSSHUS MEXKY IBYMs TOUYKaMHU INIOCKOCTU. Y paBHEHUE OKPYKHOCTH
BEKTOPBI - - 10 10
Bektop. Jnuna (Moamynb) BekTopa. PaBeHcTBO BekTopoB. KommmHeapHble BEKTODBHI.
Koopannatsl BekTopa. YMHOXKEHUE BEKTOPA HA YHUCIIO, CyMMa BEKTOPOB, Pa3JI0KEHUE BEKTOPA 110
JIBYM HEKOJUIMHEAPHBIM BEKTOpaM. YT0J MexXay BekTopaMu. CKaJsipHOE POU3BEICHUE BEKTOPOB
Hroro 68 68 68 204




TemaTuuyeckoe NJIAHUPOBAHUE

7 Ky1ace
Ne n/m HaunmeHoBaHue pa3aeiioB Bcero yacoB | B Tom uncie
Ypoku CamocTosiTeIbHbIE KontpoabHbie padoThl
padoThI, TeCTHI
1 Apupmernka 4 4 - -
2 AJjredpa 94 87 14 7
3 DOyHKIMN 20 18 6 2
4 BeposiTHOCTH M CTATHCTHKA 15 - 2 -
5 Jloruka u MHOXKecTBA 3 3 - -
6 I'eomeTpuueckue purypsni 65 60 11 5
7 N3mepenne reoMeTpu4eCKNX BeTUYHH 3 3 - -
8 Koopaunarsl - - - -




9 BexTopsbl - - - -
UTOro 204 190 14
8 kiace
Ne i/ HaumenoBaHue pa3jiesioB Bcero uacos | B Tom umciie
Ypoku CamocrosiTe/IbHbIC KonTposbHbie padoTsbl
padoThl, TeCThI
1 Apupmernka 12 12 - -
2 AJjredpa 84 78 11 6
3 DOyHKIMN 25 22 3 3
4 BeposATHOCTB U CTATHCTHKA 13 13 1 -
5) Jlornka u MHOKeCTBa 2 2 - -
6 I'eomerpuueckune purypsoi 56 52 8 4
7 HN3mepenue reoMeTpu4eCcKHX BeJIUYHH 12 11 1 1
8 Koopannarsei - - - -
9 BexkTopsl - - - -
UTOro 204 190 24 14




MaTepuaibHO-TeXHHYECKOe o0ecnedeHne 00pa3oBaTeJIbHOTO Mpolecca

OcHaienue npoiecca 00ydyeHUs MaTeMaTuke obecrieueHo OMOIMOTeYHBIM (DOHIIOM, NIEYATHBIMH MOCOOHSIMH, a Takke MH()OPMAIIMOHHO-KOMMY-
HUKATUBHBIMH CPEACTBAMH, YKPAHHO-3BYKOBBIMH ITOCOOUSIMHU, TEXHUICCKUMH CPEACTBAMH O0YUCHHSI, YICOHO-TTPAKTUICCKIM 000Dy I0OBAaHUEM.

Ilepeyenb y4yeOHO-MeTOAMYECKHUX cpeAcTB 00yyenus, JOP

JlutepaTtypa 0CHOBHAsl U 1ONOJHUTEIbHASA
Aunreopa 7-9 Ki1acchl.

1. Anre6pa 7 Yactp 1 yuebnuk. A.I'. MopakoBudy,

2. Aunrebpa 7 Yacts 2 3agaunuk. A.I'. Mopakosuy, JI.A. Anekcannposa, T.H. Mumyctuna, E.E. Tynpunnckas;

3. Aunrebpa 8 Yacte | yuebnuk. A.I'. Mopakosud;

4. Anrebpa 8 Yacts 2 3anaunuk. A.I'. MopakoBuy, JI.A. Anekcanaposa, T.H. Mumycrtuna, E.E. Tynpunnckas;
5. Anre6pa 9 Yacts 1 yueOnuk. A.I'. Mopakosuy, [1.B.CemeHos;
6
7
8
9

Anre6pa 9 Yacts 2 3agaunuk. A.I'. Mopakosuy, JI.A. Anekcanaposa, T.H. Mumycruna, E.E. Tynbunnckas, I1.B.Cemenos;
Anrebpa 7. CamoctosarenbHbie padoThl. JI.A. Anekcanaposa;
Anrebpa 8. CamocrostenbHble paboThl. JI.A. Anekcanposa;
Anrebpa 9. CamocrtosarenbHbie padoThl. JI.A. Anekcanaposa;
10. Anre6pa 7. KontponsHbie paboTsl. JI.A. Anekcanaposa;
11. Anre6pa 8. KontpoasHsie pabotsl. JI.A. AnekcanapoBa;
12. Anre6pa 9. KontponsHsie paboTsl. JI.A. Anekcanaposa;
13. Anre6pa 7 knace. baun onpoc. E.E. Tynpunnckas;
14. Anrebpa 7-9. Tectol. A.I'. Mopakosuy, E.E. Tynpunnckas;
15. KoHTponbsHO-u3MepuTenbHble Matepuaisl. Anredpa 7 kinacc. JL.W. MapTsimiosa;
16. KontponbHo-u3MepuTenbHble Matepuansl. Anredpa 8 kiacc. JI.IO. baGymikuna;
17. Anre6pa 7. Metonuueckoe ocodue st yautens. A.I'. MopakoBuy;
18. Anrebpa 7-9. Meroanueckoe mocobue ans yuutens. A.I'. Mopakosud;
19. IMoypounsie pazpadotku Mo anredpe k YMK A.I'.'Mopakosuu 7 xnacc. A.H.Pypykun u np.
20. [Toypounsie pa3pabotku 1o anredpe k YMK A.I'.Mopakosuu 8 kiacc. A.H.Pypykun u np.
21. Tloypounsie pa3padboTku 1o anredpe Kk YMK A.I'.Mopakosuu 9 knace. A.H.Pypykun u np.
22. T'otoBuMcs K onummuazae no marematuke. [loctynaem B BY3 no pesynsraram onumnuaj. E.I'. Konnosa
I'eomerpusd 7-9 kaaccel.




I'eomerpus 7-9. JI.C.ATaHacsH u 1p.;

Junaktuyeckue marepuaisl o reomerpun. 7 kiacc. B.A. I'yces, A.U. MensHuk;
JunakTuueckue MaTepuaisl 1o reomerpud. 8 kiacc. B.A. I'yces, A.M. MeasHuk;
Junaktuyeckue marepualsl o reomerpuu. 9 knacc. B.A. I'yce, A.M. MeasHuk;

3amauu o reomerpuu. 7-11. b.I'. 3us, B.M. Meiinep, A.I'. baxanckuii;

VYcrnas reometpus 7-9 knacce. A Il Epmosa, B.B. I'ono6opoabko;

I'eomerpust 7 xiacc. [Toypounsie mransl. T.JI. Adanacbesa, JI.A. Tanununa;

I'eomerpus 8 knacc. [loypounsie uransl. T.JI.AdanacbeBa, JI.A. TanunuHa;

I'eomerpust 9 kiacc. [loypounsie mransl. T.JI.Adanacbesa, JI.A. Tanununa;

0. [Toypounsie pazpaboTku 1o reomeTpud. 7 kiacc (YHuBepcaibHoe n3aanue). H.d.I"aBpunosa
. Iloypounsie pazpabotku 1o reomeTpuu. § kiacc (YHuBepcanbHoe u3nanue). H.®@.I'aBpunoa
12. Tloypounsie pa3zpaboTku no reomerpud. 9 kinacc (YHusepcanbHoe uzganue). H.®.I'aBpunosa
13. 3anumarensHas reomerpus. .. Tlepenpman.

BOoo~NoOUOR~WNE

[
[

I/IH(l)OpMalII/IOHHO-KOMMyHI/IRaTI/IBHI)Ie cpeacrea
1. My.]'[LTHMeI[HﬁHLIe o6yqa10ume IIporpamMmabl U 3JICKTPOHHLIC y‘le6HBIe HU3J1aHUs 11O OCHOBHBIM pa3/ejiaM KypCa MAaTCMATHUKU

2. DnextpoHHas 0aza JaHHBIX U1 CO3/aHUS TEMATHUYECKUX U UTOTOBBIX Pa3HOYPOBHEBHIX TPEHHUPOBOYHBIX U MPOBEPOUYHBIX MATEPUAJIOB IS
opranuzanuu QpoHTATBFHONW U UHAUBHUIYATIbHON pabOThI

Texnuyeckue cpeacTBa 00yueHust
1. MynbTuMeauitHbINA KOMIBIOTED
2. MynbTUMEINanpoeKTop

Y4eOHO-IpaKTH4YEeCKOe 000py1OBaHHE
1. AyaurtopHas nJocka ¢ MAarHUTHOM OBEPXHOCTHIO U HA0OPOM MPUCIIOCOOJIEHUH ISl KpeTIeHUs TaOIuI]
2. Jlocka MarHuTHas ¢ KOOPJUHATHOW CETKON
i . 0 20O 0 40
3. Komrurekt HHCTpYMEHTOB KJIACCHBIX: JTMHEHKA, TPAaHCTIOPTHD, YronbHUK (307, 60°), yronpauk (457, 457), nupkyib
4. Habop niaaHuMeTpudeckux Guryp

HNuTepHeT- pecypcesr:

www.school.edu.ru

www.math.ru

www.it-n.ru

www.etudes.ru

http://www.school.holm.ru

http://school-collection.edu.ru
http://matematik-sait.ucoz.ruhttp://festival.1september.ru/ - 5l uny Ha ypok MaTeMaTuku
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http://www.school.edu.ru/
http://www.math.ru/
http://www.it-n.ru/
http://www.etudes.ru/
http://www.school.holm.ru/
http://school-collection.edu.ru/
http://matematik-sait.ucoz.ru/
http://matematik-sait.ucoz.ru/

VVVYY

(MeTomuueckue pa3paboTKH)

http://pedsovet.su/load/18 - Ypoku, KOHCIIEKTHI.

http://www.prosv.ru - caiit u3narenscrBa «lIpocBemenue» (pyopuka «MaremaTrka)
http:/www.drofa.ru - caiit usnarensctBa [Ipoda (pydprka «MaremaTnka)

http://www.fipi.ru - mopran nHPOPMAIMOHHON TMOAJICP)KKA MOHUTOPHUHIA KadecTBa 00pa3oBaHUsl, 3/1eCh MOKHO HaiTh DenepaibHblii OaHK
TECTOBBIX 33/IaHHUI.


http://pedsovet.su/load/18
http://www.ege.edu.ru/
http://www.fipi.ru/

IIpusoxeHue K nmporpamMmme

IIpumepHBbIe TEMBbI IPOEKTOB

7 kjaacc

. "IIpumeHeHne paBeHCTBA TPEYTOJIBHUKOB MTPH U3MEPUTEIBHBIX padboTax”
. 'eometpust popmyi

. [IponieHTHBIE pacYEThI HA KAXbI 1€Hb

. llermabie 1pobu

. CkiagHble KBaApaThl

. Ilocnennue uudpsl creneHen

. TpeyronpHuk Ilackamns

. CBolicTBa cTeneHu

. CTpana TpeyroJibHUKOB.

10. JIuct Mébuyca

11. Ilepuoauyeckas ApoOb MHE YIBIOHYIACh
12. JleneHue BO MHOXKECTBE MHOTOYJICHOB

O 0 1N DN =~ Wi —

8 kiacce

. [IpumeHenune nogo0ms TpeyroJbHUKOB MPU U3MEPUTETBHBIX paboTax
. [Tudarop u ero reopema

. KpuBble Ha miockocTn

. 3aMevaTebHbIE KPUBBIE

. [Imomaau duryp

. B3anMOCBSI3b apXUTEKTYphl U MATEMATUKH B CHMMETPHUH

. [TapkeTsl

. boparopsl

. Iloctpoenue rpadukoB win GyHKIUH.
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10. Ot HaTypaiabHOTO YKCa JO MHUMOM €IUHULIBI

9 Kiacce

1. Ucnionbs30BaHnE TPUTOHOMETPHUECKUX (POPMYII ITPU U3MEPUTENBHBIX paboTax
2. 3010TO€ CEUeHHE

3. [TocTpoeHue rpapuKoB CIOKHBIX (PYHKIIHIA

4. HecrannapTHble criocoObl pelieHns KBapATHBIX YPaBHEHUN

5. TpeyronpHuk Oiiniepa-bepHyim

6. YpaBHeHUs (BUJIBI, PEIICHUS U T.1.)

IIpumepHbIe TeMbI TBOPYECKUX PadOT
7 kjaacc

1. AHanuTu4ecKue METO/bl PEIICHUS CUCTEM YPABHEHUH.
«boxecTBeHHas mponopius» (0 BOSBHUKHOBEHUHU YUEHHS 00 OTHOLLIEHUH U MPOIOPLHUAX, 00 UCIIOJIb30BAHUU €€ B
aApXUTEKTYpPE U B UCKYCCTBE).

Benukue maTemMaTuku.

BonmeOHbie ToCTpoeHUsT MariueCKuX MpsSiMOyTrOJIbHUKOB.

Buael cummerpun. CUMMETpUs B apXUTEKTYPE U KU3HHU.

Biusinue yncen Ha cOOBITUS )KM3HU: BBIMBICEI WM peabHOCTh? (Ha puMepe uucen 7 u 13).
I'eomeTrpus u npyrue Hayku

N306bITOK ¥ HETOCTATOK

N3roToBieHue EeHTPaIbHO-CUMMETPUYHBIX (pUryp nu3 Oymaru.
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MaremaTtuyeckas Moaesb UTphl "Madus".



10.MaTtemMaTuka B IO33UH

11.MaremaTuueckue Xy 10KeCcTBa.

12.0 mpoucx0KIeHUH HEKOTOPHIX TEOMETPUICCKUX TEPMUHOB U TIOHSITHH.
13.0t1 abaka 10 KOMITBIOTEPA.

14.TIpaBuibHBIC MHOTOTPAaHHUKH

8 kiace

AKCHMOMaTHYECKOU ITOCTPOEHNE reoMeTpur EBKIIMIA 10 COBPEMEHHOCTH.
ANMKBOTHBIE 1pOOH

I'eomeTpus 1 UCKYCCTBO.

W3BreyeHne kBapaTHBIX KOpHEHN 0€3 KaJIbKyJIsTOpa.

HNppannonanpHble yncna

KBangpaTtHbie ypaBHeHus B JlpeBHeM BaBuiione

Kpeautbr — Mugs! 1 peasbHOCTb.

Mertpudeckasi cuctema Mep (0 BOSHUKHOBEHUH M COBEPIIICHCTBOBAHUU MEp JIIMHBI, IUIOIAIA, 00heMa).
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Ot apudmeTuku Kk anredpe (0 MPOUCXOKACHUE U OCHOBHBIX MOHATUH anreopbl).

10.ITudarop u ero mkona.

9 kiacce

1. AaropuTMu4ecKui MOAXO0/ K pEeLIEHUI0 FTEOMETPUUYECKHX 3a/1ay.



2. BepO}ITHOCTB MMOoJIy4CHUA MOJIOKUTEIbHOM OTMETKHU IIpHU HAallUCAHUHN TECTOBOU KOHTpOJILHOfI pa6OTBI ITYyTEM yraJblBaHU
IMpaBUJIbHOTO OTBCTA.

Buapl ypaBHeHHH U CITOCOOBI X PEIICHUSI.

Brincannble u onvcaHHbIE OKPYKHOCTH. BHEBIIMCaHHbBIE OKPY)KHOCTH.
['paduk 1poOHO-TMHEWHON QYHKIIHH.

3araaku apuMeTHIecKoi MPOrpeccuu.

WppanmonanbHbple HEpaBEHCTBA.

UppanrionansHbie ypaBHEHUS.
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MaremaTuka — Hapuia uid ciyra Jijisi Ipyrux Hayk.

10.Meton mogo0us B 3a/1a4ax Ha MOCTPOCHHUE.

11.MeTonpl pelieHrs TEKCTOBBIX 3aj1a4.

12.Metoap! penieHus: ypaBHEHUH 4 CTETICHH.

13.HepaBeHcTBa ¢ mapamMeTpoM.

14.0 cpennem apuMeTHUECKOM, O CpeIHEM TAPMOHUYHOM, O CPEIHEM F€OMETPUUECKOM, O CPETHEM KBAJIPATUIHOM.
15.HecTangapTHbie cIOCOOBI HAXOXK/ICHHS TUIOMIAeH HEKOTOPBIX MHOTOYTOJLHHUKOB.

16.IToctpoenue rpadMKOB CIOKHBIX (PYHKIIHIA

17.1TpumeHeHre BEKTOPOB K JI0Ka3aTeIbLCTBY CBOMCTB U MPU3HAKOB MapasijiejorpaMmma.

18.IIpocThie U CIIOXKHBIE TPOTICHTHI



