MyHununajbHoe 00meodpa3oBaTe/ibHOE YUpPexKIeHHe
«BeuepHss (cMeHHas1) o01eo0pa3oBaTebHas mWKoaa Nel» r. Bosgorabl.

«CornacoBano» «CornacoBano» «YTBEPEIAIO»

PykoBoaurens MO
A}L(jr‘}\ /Kynpsniuosa O.H./
OUO
[Tporokon Ne 8
ot «31» asrycra 2020,

'3::?4:1 uTCah AMpekTopa o YBP JIMPEKTOp MIKOJIBI

Feerd /[ /Tlecrosckas U.C. __Z _ /fOpmuna UL.H./
/ OO OHO

«31» asrycra 2020 & [Mpukas Ne 96/2

ot «31» asryera 2020 1

AJJAIITUPOBAHHASA PABOYASA ITPOI'PAMMA

(Bapuant 7.2.)
ITpenmeTo MaTeMaTHKa, aareOpa u TeoMeTpus
Kiaccnr 7-9kJacchl
dopma oOydeHUs Ounas
YpoBeHb 0a30BbIN

KoanuecTBO yacoB

7xmacc — 1704gacos
8 kimacc - 170ugacos
9 kinacc - 170 yacos

Cpok ocBOEHHUS 3 roma
Crynenb I
Yuurenb Kanuauna B.A.
Kwnocsa M.IO
Onuna U.H.
JlomxHOCTB Yuurenb MaTeMaTUKU

PaccmoTtpeno Ha 3acegaHumn
IeIarorn4eckoro CoBeTa
npoTokoJ Ne 48

ot «31» aBrycra 2020 r.

2020 — 2021 y4eoOHbIii roa




2.JIOACHUTEJIBHAA 3AITNCKA.

HopmatusHO-11paBoBbIe
u

METOIUYECKUE
JOKYMEHTBI

l.®enepanbubiii 3akoH OT 29.12.2012 Ne 273-®3 «O06
oOpazoBanun B Poccuiickoit =~ Denepamun»  (c
MOCJICAYIOIIUMU U3MEHECHUSIMU ).

2.Ilpuka3 MuHucrepcTBa 00pa3oBaHMs U  HAyKH
Poccuiickoit ®denepanuu ot 17.12.2010 Ne 1897 «O6
YTBEPKIACHUU dbenepaibHOTO roCyJ1apCTBEHHOT O
00pa3oBaTeIBLHOTO  CTaHAApTa OCHOBHOTO  OOIIEro
oOpazoBaHus» (C MOCICAYIOINIMMUA U3MEHEHUSIMU B PEJl.
npukasa ot 31.12.2015 Ne 1577);

3.Ilpuka3z MunucrepcTBa obpa3oBaHus U Hayku PO ot
29.12.2014 r. No 1644 u ot 31.12. 2015 r. Ne 1577 « O
BHECCHUU W3MEHEHMM B Tmpuka3 MwuHuUcCTEepCcTBa
oOpazoBanus u Hayku Poccuiickoit ®@enepauuu ot 17
nexkabps 2010 r©  Nel897 «O6  yTBepxaeHUU
deneparbHOTO  TOCYJApCTBEHHOTO  00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOT'O 00IIIET0 00pa30BaHUs»

4 KoHuenmusi pa3BUTUS MaTeMaTHYECKOro oOpa3oBaHUs
B Poccuiickoit denepanuu, yTBEpKACHA PACIIOPIKEHUEM
[IpaButenscTBa PO o1 24.12.2013 Ne2506-p

S5.IIpukaz MuHucrepctBa 00pa3oBaHUs U HAyKH
Poccuiickoit @enepaunn ot  08. 05.2019 Ne 233 « O
BHECEHWHM W3MEHEHUH B (delnepaibHbIA TMepeyeHb
y4eOHUKOB, PEKOMEHIYEMbIX K HCIOIb30BAHUIO TIpU
peanuzanuu UMEIOIINX roCyJapCTBEHHYIO
aKKpeIUTaIMI0 00pa30BaTEIbHBIX MPOTPAMM HAYaIBHOTO
o0mero, OCHOBHOro o00Imero, cpeaHero  oOIIero
o0pa3oBaHus, YTBEPKIEHHBINH MPHUKa3oM MUHHUCTEPCTBA
npocBenienus Poccuiickoit deaeparuu ot 28 mexadps
2018 r. No 3455

6. VYueOnpii man MOY «BeuepHsis (cMeHHas)
obmeoOpa3zoBarenbHas 1mkoida Nel» mHa 2020-2021
y4eOHBIN IO/, YTBEPKICHHBIN MeIarorndeCKuM COBETOM
ot 31 aBrycta 2020r. Ne 48

7.Ilonoxenue o paboueit mporpamme MOV «Beuepnsis
mkona Nely, yreepxkaenHoe 17.02.2020 r.
8.IlocranoBneHue I'maBHOrO rOCyJIapCTBEHHOI'O
canutapHoro Bpauda Poccuiickon @enepauuu ot 29
nexadbps 2010 1. Nel89 «O6 yrBepxkaenun CanlluH
2.4.2.2821-10 «CaHUTapHO-3TTUIEMUOTIOTUYECKUE
TpeOOBaHUA K YCIOBHSIM WM OpraHU3aIi OOy4YeHUs B
00111600pa30BaTENbHBIX YUPEKICHUSIX)
(3apeructpupoBano Muntoctom Poccun 3 mapta 2011 r.,
peructpanuoHHblii Ne 19993);

9.Ilpukaz Munnpocsemenuss Poccun ot 17 mapra 2020




r. Nel03 «OG6 yTBepXkA€HUHM BPEMEHHOIO TMOPSAIKA
CONPOBOXKJICHUS peanuzanuu o0Opa3oBaTeIbHBIX
OporpaMM HayajJbHOrO OOUIEro, OCHOBHOI'O OOIIEro,
cpeaHero oOmero oOpa3oBaHus, 00pa30BaTEIbHBIX
IporpaMM CpeIHero MpodeCCUOHATBEHOT0 00pa30BaHUs U
JOTIOJTHUTENIbHBIX ~ 00pa30BaTENbHBIX  NPOrpaMM €
IpUMEHEHUEM ANEKTPOHHOTO oOy4deHus u
JTUCTaHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOIOTUIY;

10. IIpuka3 Munnpocsemenus Poccun ot 17 mapra 2020
r. Nel04 «OO6G opranmzanuu  00pa30BaTEIbHOM
NEeATEeNbHOCTH B OpraHu3alusx,  pean3yrolInX
oOpa3oBareibHble MPOrpaMMbl HayalbHOrO OOIIEro,
OCHOBHOT'O OOIIEro M cpeAaHero oodiiero oOpa3oBaHUs,
oOpa3oBaTenbHbIe POrpaMMBbl CpEIIHETO
npodeccHoHaIbHOTO 00pa3oBaHUsl, COOTBETCTBYIOIIETO
JOTIOJTHUTENIBHOTO MPO(PECCHOHAIIBHOTO 00pa3oBaHusl U
JIOTIOJTHUTEIIbHBIE 00111€00pa30BaTeNIbHbIE MPOTPaMMBbI, B
YCIOBUAX PACIpPOCTPAHEHUS HOBOM KOPOHABUPYCHOU
uH(ekn Ha TeppuTopun Poccuiickoit denepanuny;

11. TIlocranoBnenuss ['7aBHOTO  TOCYJIapCTBEHHOTO
caHuTapHoro Bpada Poccuiickoi ®enepanuu  OT
10.07.2015 Ne 26 «O6 yrBepxaenun CanlluH
2.4.2.3286-15 «CaHUTapHOAITUIEMHOJIOTHUECKUE
TpeOOBaHUA K YCIOBUSAM U OpraHu3alnuu OOydeHUs U
BOCIIUTAaHUS B  OpPraHW3aluiX,  OCYIIECTBISIOMIUX
o0pa3oBaTeIbHyI0 JESATENBHOCTh IO aJanTHPOBAHHBIM
OCHOBHBIM 00111€00pa30BaTeIbHBIM MpOrpaMMaM IS
oOydJarommuxcs € OrpaHUYCHHBIMH BO3MOXKHOCTSIMU
3J10POBbSI» - AnanTupoBaHHas OCHOBHasI
obmeoOpa3oBarenibHas MporpaMMa OCHOBHOI'O OOIIEro
00pa3oBaHUs 00YYAIOIIMXCS C 3aCPIKKON MMCUXUUECKOTO
pazButusg MOV «Beuephsis mkona Nely

12. TIporpamMMsl.

*Marematuka: mnporpammbl: 5-11  kmaces/ (AT
Mepsnsik, B.b. Ilononckuit, M.C. Sxup u np.). — M.:
Benrana-I'pad, 2017

Y4eOHO-METOINYECKUI
KOMILJIEKC

*Anrebpa: 7 xiacc: y4eOHUK 7151 001Ie00pa3oBaTeIbHBIX
opraHu3aIui/

A.l'. Mepznsak, B.b. Ilomonckuit, M.C. Axup, 2 uzm.,
nopab. -M.: Bearana-I'pad, 2017 ¢

. ['eomerpus: 7 KJIACC: Y4eOHUK JUISL
oOiieoOpa3oBarenbublXx  opranuzanuit/A.I'.  Mep3aisik,
B.b. ITononckuit, M.C. Sxup, - M.: Bentana-I'pad, 2017
r

« Aurebpa: 8 kiacc: y4eOHMK I y4alluxcs




00111€00pa30BaTENbHBIX OpPraHu3aLMi/

A.l'. Mepznsak, B.b. Ilomonckuii, M.C. Axup, 2 u3g.,
crepeotun. -M.: Bentana-I'pad, 2019 r

. I'eomerpus: 8 KJIacC: y4eOHUK TUISE
001eo0pazoBaTeIbHbIX OpraHu3alui/

A.l'. Mepzmsak, B.b. Ilononckuii, M.C. SAxup, - M.:
Benrana-I'pad, 2019 r

« Aurebpa: 9 wiacc: y4eOHMK [JJIg  y4alIuxcs
001eo0pazoBaTeIbHbIX OpraHu3alui/

A.l'. Mepznsak, B.b. Ilonounckuii, M.C. Axup, 2 u3m.,
crepeortur. -M.: Benrana-I'pad,

. I'eomerpus: 9 KJ1acc: y4eOHUK TUISE
0011e00pazoBaTeIbHbIX OpraHu3alui/

A.l'. Mepznmsak, B.b. ITlononckuii, M.C. SAxup, - M.:
Benrana-I'pad,

Oco0eHHOoCTH

opraHu3anuu yaeOHOTo

mpoiiecca

7 kiaace (ouHast popma 00yueHHs)
KonmuecTBo yacoB B HEJEINO:
anrebpa — 3, reomeTpus — 2
KonmuecTBo yacoB 3a rox:

anrebpa — 102, reomeTpust — 68

8 kiacc (ounast popma 00yueHusn)
KonudecTBo yacoB B HeAeNO:
anrebpa — 3, reomeTpus — 2
KonuuectBo yacoB 3a roJ:

anrebpa — 102, reomeTpust — 68

9 kiacc (ouHast popma 00ydeHuU)
KommuecTBO 4acoB B HEJEIIO:
anrebpa — 3, reomeTpus — 2
KommuecTBO yacos 3a rox:

anrebpa — 102, reomeTpust — 68
[Iporpamma Kypca, mpeaMera MOKET Pealn30BbIBATHCS C
npumenenrem J1OT u 0.

DopMBbI KOHTPOJIS

Texywuti KoHmMpoOb  OCYIIECTBISIETCA C  IOMOIIBIO
CaMOCTOSATEIbHBIX, KOHTPOJIBHBIX PaboOT.
IIpomesicymounas aTTecTanus - cpenHee
apu(pMETHIECKOE PE3YIbTATOB 3aYETOB B COOTBETCTBUH C
JIOKAJIBHBIM aKTOM YUPEXKJICHUS.

OTnuuuTeNbHbIE
ocobeHHoCTH paboueit
MIPOTPAMMBI
CPaBHEHHUIO C
MIPUMEPHOIT/aBTOPCKOM

10

Bce Temsbl mporpaMmel, IpeayCMOTPEHHBIE CTAHAAPTOM,
W3Yy4aroTCs.




K kareropumn oOyuaromuxcs ¢ 3aJ€p>KKOH MCUXUYECKOI0 Pa3BUTHSI OTHOCATCS
oOy4arommecs, UCIBITBIBAIOIINE B CUILY PA3JIMYHBIX OMOJIOTMUECKHX U COLMAIBHBIX
NPUYMH CTOMKHE 3aTPyJHEHHS B YCBOCHMHM OOpa30BaTENbHBIX MPOrpamMM IpuU
OTCYTCTBHU BBIPAKCHHBIX HAPYIICHUN UHTEIIJIEKTA.

Ocobennoctu odyuarwomuxcs ¢ 311P

-HE3pPEIOCTh AMOLIMOHAIBHO-BOJIEBOH Cephl, UHPAHTUILHOCTH;

-HU3KUI YPOBEHb AKTUBHOCTH BO BCEX cPepax NCUXUUECKOU JesATEeNbHOCTH;

-OrpaHUYECHHBIN 3amac OOIIMX CBEJICHHUI M MPEJCTAaBICHUN 00 OKpYKaroIemM
MHPE;

-CHIKEHa paboTOCIIOCOOHOCTD, MOBBIIIEHA UCTOIIAEMOCTb;

-OrPaHUYEHHOCTh CJIOBapHOTO 3amaca, 3aMeJIEHHOE OBJIAJICHUE
IrPaMMaTUYECKUM CTPOEM PEUH, TPYAHOCTH OBJIAJCHUS MUCbMEHHOMN pPEUb.

OcHOBHOI 3ajayeil IIKOJIBI SIBISIETCS CO3/laHhe B OO0IIe00pa3zoBaTeIbHON
OpraHu3aliy CHEeUUaIbHBIX YCIOBUU, MNpH KOTOpbIX pebdéHok c 3IIP wmoxer
peanu3oBaTh CBOE MPABO HA MOJIyYEHHE 00pa30oBaHUs

Oco0eHHOCTH OpraHu3anuM yYPoKoB st ooyuaommuxcs ¢ 3I1P.

[Tpu opranuzanuu ypounoir oOydaromuxcs ¢ 3[1P HE0OX0auMO HUCXOIUTH U3
0COOEHHOCTEW JaHHOM KaTEeropuu JAeTei U Ux 00pa3oBaTEIbHBIX TOTPEOHOCTEH.

OO0s3aTenbHBIM YCIOBUEM YpOKa SIBISIETCA YETKOE 0000WeHue Kaxcoo2o ezo
smana (IpoOBepKa BBHINIOJHEHUS 3aJlaHus, OOBSICHEHHWE HOBOIO, 3aKpeIUICHHE
maTtepuaina u T.1.). HoBblil yueOHbIi MaTepuan Takxke ciaeayeT OOBICHATD 110 YacTsIM.
Bomnpochl yuutenss H0KHBI OBITH CHOPMYIMPOBAHBI YETKO M SCHO; HEOOXOAMMO
yIensTh OOoJIbIlIOe BHMMaHHUE padoTe MO MPEeayNpexJACHUI0 OMMOOK: BO3HUKIINE
OLIMOKH HE MPOCTO UCTIPABIISITH, a 0053aTENBFHO pa30UpaTh COBMECTHO C YUYEHUKOM.

C uwenpro aganTalMu  o0beMa M XapakTepa y4eOHOTo MaTepuana K
MO3HABATENBHBIM BO3MOXHOCTSIM YYalIUXCS CUCTEMY H3YUYEHHS] TOTO WM HHOTO
paszena mporpaMMbl HYXKHO 3HAYUTEIIBHO O0emaiu3upo8amv: Y4eOHwlll Mamepual
NPETOJHOCUTh HEOOJBIIMMH TOPLUUAMH, YCIOXKHSITh €ro CjleayeT MOCTeNeHHO,
HEOOXOIMMO U3BICKUBATH CHOCOObL 00Ne2UeHUs MPYOHbIX 3a0aHUl, TaKue KaK:

- IOMOJIHUTENIbHBIE HABOASIIUE BOIIPOCHI;

- HArasigHOCTh — KapTHHHBIC TIUIAHBI, OMNOPHBIE, OOOOIIAIIINE CXEMBI,
«IPOTPAaMMHUPOBAHHBIE KapTOUKH», TrpadudecKue MOJEeIN, KapTOYKH, KOTOpHIC
COCTaBJISIIOTCSL B COOTBETCTBUH C XapaKT€pOM 3aTPyAHEHUN MPU YCBOCHUU Y4EOHOTO
Marepuana;

- [OPUEMBI-NIPEAIIUCAHUS C YKa3aHHEM II0CJIEIOBATEIbHOCTH ONEpaluu,
HEOOXOIUMBIX JIJISl PEIICHHUS 3a71aY;

- IOMOIIIb B BBIMIOJIHEHUH OTIPEICIIEHHBIX ONIEPALINiA;

-00pa3Ipl peIeHus 3a1a4.

Temn unzydenuss marepuana ans yvamuxcsi ¢ 3[IP neGwicTpoiil. JocTaTouno
MHOTO BPEMEHU OTBOJIUTCS Ha OTPaOOTKY OCHOBHBIX YMEHHW U HABHIKOB,
OTBEUAKINX 00s3aTeIbHBIM TPEOOBaHMUAM, Ha TOBTOpeHUE. OTpaboTKa OCHOBHBIX
YMEHUM M HABBIKOB OCYIIECTBISAETCS HAa OOJBIIOM YHCIE MOCHIbHBIX Y4YalllUMCS
ynpakHeHud. 3ajaHus moa0uparoTcs pazHooOpasHbie MO0 GOpME U COJEPKaHMUIO,
BKJIIOYAIOT B C€051 UTPOBBIE MOMEHTHI



[Toxydyenue  oOydaromuMcss C  3aJ€pP)KKOH  IICUXHYECKOTO  Pa3BUTHS
00pa3oBaHMsI 03HAYAET, YTO TAKOW ydaliuiics monydaeT oOpa3oBaHKe, COIOCTaBUMOE
M0 KOHEYHOMY YpPOBHIO C 0Opa3oBaHMEM 3IO0POBBIX CBEPCTHHKOB U B TE€ K€
KaJeHJapHble CTPOKU. PEOEHOK MOIHOCTHIO OCBAaUBAET OCHOBHYIO 00pa30BaTEIbHYIO
nporpammy (@I'OC O0O0).

IInanupyembie pe3yJibTaThl OCBOCHUSI Y4eOHOI0 NpeaMeTa

N3yyenue mateMaTHKy MO AAHHOW MporpamMme crnocoOCcTByeT (GOPMHUPOBAHUIO
y y4YalluXcsl JINYHOCTHBIX, METANPEAMETHBIX, MPEAMETHBIX PE3YyJIbTATOB O0yUYEHUS,
COOTBETCTBYIOLIUX TpeOOBaHUSIM denepanabHOTO roCyAapCTBEHHOTO
00pa3oBaTeIbHOrO CTaHIapTa OCHOBHOI'O 00IIero 00pa3oBaHuUs.

JInYHOCTHBIE Ppe3yJibTaThl OCBOCHHS OCHOBHOW 00pa3oBaTe/IbHOMI
NMPOrpamMMbl.

1) BocnUTaHHE POCCHUHCKON TIpakJaHCKOW WICHTHYHOCTH: MATPHOTU3MA,
yBaKkeHUs1 K OTedecTBY, MPOIIJIOE M HACTOSIIEE MHOTOHAIMOHAJIBHOTO Hapojaa
Poccuu; oco3nanne cBO€il ATHUUECKOW MPUHAMNICKHOCTH, 3HAHUE UCTOPHUH, SI3bIKA,
KyJbTYpPbl CBOETO HApoja, CBOEro Kpas, OCHOB KYJbTYPHOTO Hacjleaus HapoJOB
Poccunm u yenoBeuecTBa; YCBOCHHE T'yMAHUCTUYECKUX, JIEMOKPATHYECKUX U
TPaAUIIMOHHBIX  IIEHHOCTEH MHOTOHAI[MOHAJIBLHOTO POCCUHCKOr0  OOIIECTBa;
BOCIIMTAHHE YyBCTBA OTBETCTBEHHOCTH U J0Jira repen Poaunoii;

2) (dopMupOBaHHE OTBETCTBCHHOI'O OTHOIICHHS K YUYCHHIO, TOTOBHOCTH M
CIIOCOOHOCTH OOYYarOIIMXCAd K CaMOpPa3BUTHIO M CaMOOOpa30BaHHMIO HAa OCHOBE
MOTHBAIlUU K OOYYEHHUIO U TO3HAHWIO, OCO3HAHHOMY BBIOOPY M MOCTPOEHUIO
JanbHeWIed UHIUBUYaIbHOW TPAeKTOPUM 00Opa3oBaHus HAa 0a3e OPUEHTHPOBKH B
Mupe mpodeccuii U MpodheCCHOHAIBHBIX MIPEANOUYTEHUH, C y4€TOM YCTOWUYMBBIX
MO3HABATEIbHBIX MHTEPECOB, 4 TAaK)KE HA OCHOBE (POPMHUPOBAHUS YBAXKUTEIHHOTO
OTHOLLIEHHUS K TPYY, Pa3BUTHUS ONBITAYYACTHUSI B COLIMAIBHO 3HAYUMOM TPY/IE;

3) ¢dopMupoBaHHE  IEJIOCTHOTO  MHPOBO33PCHHS,  COOTBETCTBYIOIIETO
COBPEMEHHOMY VypPOBHIO Da3BUTHS HAayKd ©  OOIIECTBEHHOW  MPaKTHUKH,
YUUTBHIBAIOIIETO COIMAIBHOE, KYJIBTYPHOE, S3BIKOBOE, JAYXOBHOE MHOI000pasue
COBPEMEHHOI'0 MUDA;

4) ¢dopMupOBaHHUE OCO3HAHHOTO, YBAXHTEIHLHOTO H JIOOPOKEIATEIHLHOTO
OTHOILEHUS K IPYrOMY YEJIOBEKY, €r0 MHEHHUIO, MUPOBO33PEHUIO, KYJIBTYPE, S3bIKY,
BEpe, TPaKJAHCKOU MO3UINHU, K UICTOPUU, KYJIbTYpe, PEJIUTUU, TPAIAULIUAM, S3bIKaM,
[IEHHOCTSIM HapoaoB Poccuu u HapooB MUpa; TOTOBHOCTH M CIIOCOOHOCTH BECTH
JUAJIOT C IPYTUMH JIFOAbMU U JOCTUTaTh B HEM B3aMMOIIOHUMAHHS;

5) ocBOocHHE COIMAIBHBIX HOPM, TIPaBHJ TIOBEICHUs, poyied u (dopM
COIMAIBHOM KU3HU B TPYIIaxX U cOOOIIECTBAX, BKIIOYAsl B3POCIbIE U COIMATIbHBIE
COOOIIEeCTBa; y4acTHE B IIKOJBHOM CaMOYIMPABICHWU M OOIIECTBEHHOW JKWU3HH B
npejenax BO3PACTHBIX KOMIIETEHIMH C YYETOM PErMOHAIbHBIX, STHOKYJIBTYPHBIX,
COIMATBHBIX U SKOHOMHYECKUX OCOOCHHOCTEH;

6) pa3BUTHE MOPAJIBHOTO CO3HAHWS W KOMIIETEHTHOCTH B PEIICHUH
MOpajbHBIX MpOOJieM HAa OCHOBE JIMYHOCTHOTO BbIOOpa, ¢GopMHUpOBaHUE
HPAaBCTBEHHBIX YYBCTB WM  HPABCTBEHHOIO  IIOBEACHHUS, OCO3HAHHOIO U



OTBETCTBEHHOI'O OTHOIIEHHS K COOCTBEHHBIM MOCTYIKaM;

7) dopMupoBaHHE KOMMYHHMKATHBHOW KOMIIETEHTHOCTH B OOIICHUH U
COTPYIHHUYECTBE CO CBEPCTHUKAMHM, AETbMH CTapIIero M MIIQJIIEro BO3pacTa,
B3pOCIBIMA B Ipouecce o0pa30oBaTeIbHOM, OOILIECTBEHHO IOJE3HOU, Y4eOHO-
UCCJIe10BATENbCKOM, TBOPUECKON U JPYTUX BUIOB JEATEILHOCTH;

8) ¢opmupoBaHHE IIEHHOCTH 3J0POBOr0 M Oe€30MacHOro o0pas3a JKU3HU;
YCBOEGHHE MpaBUJ WHIMBUIYAIBHOTO M KOJUIEKTUBHOIO O€30MACHOrO MOBEACHHS B
Ype3BbIUAWHBIX CHUTYalUAX, YTPOKAIOIIMUX >KU3HU U 3J0POBBIO JIIOJEH, MpaBUI
MOBEACHUS Ha TPAHCIIOPTE U HA 1I0pOrax;

9) ¢dopMupoBaHHE OCHOB HKOJIOTHYECKOH KYJIBTYpbl, COOTBETCTBYIOIICH
COBPEMEHHOMY  YPOBHIO  DKOJIOTMYECKOTO  MBIIUICHUS, PAa3BUTUE  OIbITa
HKOJIOTUYECKH OPHUEHTHUPOBAHHON pPEQIEKCUBHO-OIICHOYHOM U MPaKTUYECKOH
JEeSATEIbHOCTU B )KU3HEHHBIX CUTYAIIMSIX;

10) oco3HaHKMe 3HAYCHHUS CEMbH B KHM3HHM YeJIOBEKa M OOIIECTBA, MPUHSITHE
LIEHHOCTU CEMENHOW >KU3HU, YBOXKHUTEJIbHOE U 3a00TIMBOE OTHOIICHHE K YICHAM
CBOEH CEMBbH;

11) pa3BuTHE ICTETHYECKOTO CO3HAHHS Yepe3 OCBOCHUE XY/I0KECTBEHHOTO
Hacienus HapoaoB Poccun M Mupa, TBOPYECKOM NEATEIBHOCTH 3CTETUYECKOTO
XapakTepa.

MeTanpeaMeTHble pe3yabTaThbl OCBOCHHSI OCHOBHOW 00pa3oBaTesIbHOIM
NPOrpaMMbl:

1) yMeHHe CaMOCTOSTEIBHO OMPEACIATh IEJU CBOCTO0 OOYyUYeHUs, CTaBUTh U
dbopMynupoBaTh 715l ce0s HOBBIE 3a/1a4d B yueOe U MO3HABaTEIbHOU ESITEIbHOCTH,
pa3BUBAaTh MOTHBbI U HUHTEPECHI CBOEH MO3HABATEIBHOMN AEATEIbHOCTH;

2) yMEHHE CaMOCTOSTEIbHO IJIAHUPOBATH IMYTH JIOCTHOKEHHS Ieel, B TOM
YuCjie ajJbTepHATUBHBIC, OCO3HAHHO BHIOMpaTh Hambojee 3(P(HEKTUBHBIC CIOCOOBI
penieHus y4eOHbIX U MO3HABATEIbHBIX 33]1a4;

3) yMEHHE COOTHOCUTH CBOM JCHCTBUS C IUIAHUPYEMBIMH pPe3yJbTaTaMH,
OCYLIECTBIIATh KOHTPOJIb CBOEH AEATEILHOCTU B MIPOIIECCE IOCTUKEHHUS PE3YJIbTaTa,
OTIPENIeNIATh CIIOCOOBI JACHCTBUM B paMKax MPEIOKCHHBIX YCIOBUH U TpeOOBaHUH,
KOPPEKTUPOBATH CBOM JICMCTBUSA B COOTBETCTBUM C N3MEHSIOMIEHCS CUTYallUEH;

4) yMeHWEe OIICHWBaTh NPABWIBHOCTh BBITIOJIHEHUS Yy4eOHOH 3ajavn,
COOCTBEHHBIE BO3MOXKHOCTH €€ pEIICHHs; BIIAJ[CHUE OCHOBAMH CaMOKOHTPOJIS,
CaMOOIIEHKH, MPUHATHUS PEUIEHUHW U OCYIIECTBICHUS OCO3HAHHOIO BHIOOpa B
y4eOHOM M TI03HABATEIIBHOM JICSITEIHHOCTH;

5) yMmeHHWe oOIpenensaTh NOHATHSA, CO37aBaTh OOOOIICHHS, yCTaHABIUBATH
aHAJIOTHH, KIaCCU(PHUIIUPOBATH, CAMOCTOSTEIPHO BHIOMPATh OCHOBAHUS U KPUTEPHUH
U1 KiIaccu(UKamuK, YCTaHABIMBATH NMPUYUHHO-CICACTBCHHBIC CBS3H, CTPOHUTH
JIOTUYECKOE PaACCYXAEHUE, YMO3AKIIOUEeHHE (MHIYKTHUBHOE, NEIYKTUBHOE U MO
aQHAJIOTUH) U JIeJIaTh BBIBO/IBI;

6) yMmeHHe co3laBaTh, IPUMEHATH M NMPEOoOPa30BBIBATH 3HAKU W CHMBOJIHI,
MOJIEHN ¥ CXEMBI [ pEeUICHUs YYEOHBIX U MMO3HABATEIbHBIX 3a/1a4;

7) CMBICIIOBOC YTCHHE;

8) ymeHue OpraHu30BBIBATH Yy4EOHOE COTPYAHHYECTBO M COBMECTHYIO



JESATENbHOCTh C YUUTENIEM U CBEPCTHUKAMM; padOTaTh MHAMBUAYAIbHO U B IPyMIIE:
HaxXOJuTh 00Ilee pelIeHHe U pa3peliarb KOH(JIUKTBI Ha OCHOBE COTIJIAaCOBaHUS
MO3ULMNA U YydeTa HHTEepecoB; (HOPMYIMpPOBATH, aPIryMEHTUPOBATh M OTCTAUBATH
CBOE MHEHHUE;

9) yMeHHEe OCO3HAHHO HCIIOJB30BATh PEUEBBIC CPEICTBA B COOTBETCTBUH C
3a/layell KOMMYHUKALMK 711 BBIPAXKEHHSI CBOMX YYBCTB, MBICJIEH U MOTPEeOHOCTEH;
TUTAHUPOBAHUS M PETYIIALMH CBOEH AEATENbHOCTH; BIIaJIEHUE YCTHOM M MTUChbMEHHOMN
peUYblO, MOHOJIOTMYECKON KOHTEKCTHON PEYBIO;

10) popmupoBaHKe ¥ pa3BUTHE KOMIIETEHTHOCTH B 00JaCTH WCIOJIb30BaHUS
MH(GOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TexHonorui (ganee MKT — xomneTeHInm);
pa3BUTHE MOTHUBAIMH K OBJIAJACHUIO KYJIbTYpPOH aKTUBHOTO TMOJIb30BAHUS CIOBAPAMHU
U JPYTUMU TTOUCKOBBIMU CUCTEMAaMU;

11) bopmupoBaHre ¥ pa3BUTHE OKOJOTHYECKOTO MBIIUICHHUS, YMEHHE
OPUMEHSTh €ro B MO3HaBaTEIbHOM, KOMMYHUKATUBHOM, COLMAIbHOM MPAKTUKE U
npodeccuoHaIbHON OpUEHTAIUY.

B cootBerctBUM DPI'OC OOO BBIAEHAIOTCA TPU TPYHIbl YHUBEPCATIBHBIX
y4eOHBIX ACHCTBUMN: PETyISITUBHBIC, IO3HABATEIbHbIE, KOMMYHUKATUBHbIE.

PeryastuBubie YY ]|

1. YmMmeHwe caMOCTOSTENBHO ONpEAENATh Ueidun OOy4deHHUs, CTaBUTh U
(dbopMynHpoBaTh HOBBIE 33a/1a4 B yueOe U MMO3HABATEIbHOM JEATEIHHOCTH, PA3BUBATh
MOTHBBI U HHTEPECHI CBOEH MO3HABATENBbHOM AesATeIbHOCTH. OOyYaronIuiicss CMOXKET:

® aHAIM3UPOBATH CYILIECTBYIOIINE u IUTAHUPOBATH Oynyiiue
oOpa3oBaTeIbHbIE PE3YIbTATHI;

® WIACHTUPUIIMPOBATH COOCTBEHHbIE MPOOJIEMBI W OIpPEAENATh TJIaBHYIO
npoOJeMy;

® BBIIBUTaTh BEPCHUM pEHICHUS MpoOJIeMbl, (OPMYIUPOBATH THUIOTE3BI,
IPEIBOCXUINATH KOHEUHBIN pe3yJIbTaT;

® CTaBUTh II€JIb JIEATETLHOCTH HAa OCHOBE OMNpEEICHHON MpoOiieMbl U
CYIIECTBYIOIINX BO3MOXXHOCTEN;

e (opMmynupoBaTh y4eOHBIC 3aJa4d KaK IIard JOCTHXKEHUS TOCTABICHHOU
LIEJIH 1E€ATEIBHOCTH;

e O00OCHOBBIBATH IICJICBBIE OPUEHTHUPHI W TPUOPUTETHI CCHUIKAMHU Ha
LIEHHOCTH, YKa3bIBas U 00OCHOBBIBAS JIOTUUECKYIO TOCIIE10BATEIbHOCTD 11T OB.

2. YMeHHue caMOCTOSITENIbHO IUIAHUPOBATh MyTH JOCTHKEHHS Iiesiel, B TOM
quclie albTepPHATHUBHBIC, OCO3HAHHO BHIOMpPATh HambOosee 3PGHEKTHBHBIE CIOCOOBI
pelieHns y4eOHbIX U MO3HABaTEIbHbIX 3a7a4. O0yJaromMics CMOKET:

e ompeneniaTb HeoOXOoAUMBbIE AEHCTBHE(s) B COOTBETCTBHM C Yy4yeOHOU U
MMO3HABATEIbHOM 3a/1a4€il U COCTABIISITh AITOPUTM UX BBITOJHEHUS;

e 00OCHOBBIBATh U OCYIIECTBISATH BEIOOP HamOosee 3heKTUBHBIX CITIOCOO0OB
pelieHns y4eOHbIX U MMO3HABATEIbHbIX 3a/1ay;

® ONpeAeNHsITh/HaXOAUTh, B TOM 4YHCIE W3 TPENJIOKCHHBIX BapHAHTOB,
YCJIOBUS JJIs1 BBITIOJIHEHUST Y4eOHOM 1 MO3HABATEIbHOM 3a1a4u;



e BBICTpauBaTh >KM3HEHHBIE IUIAHBI HA KPAaTKOCPOUYHOE Oyayuiee (3asBIsITh
LIEJIEBBIC OPHUEHTHUPBI, CTAaBUTh AJCKBATHBIE MM 3aJa4yd W Ipeuiaratb JEHUCTBHUS,
YKa3bIBasi 1 00OCHOBBIBAsSI JIOTHYECKYIO MMOCIIEA0BATEIBLHOCTh 111aroB);

e BpIOMpaTh U3 MPEAIOKECHHBIX BapHUAHTOB M CAMOCTOSITEIbBHO HCKaTh
CpelICTBA/pecypchl AJis peLIeHUs 3aJa4k/IOCTHKEHUS 1IeJIH;

® COCTaBJIAATH IJIAH peuIeHus: MpoOJIeMbl (BBINIOJHEHUS MPOEKTa, MPOBEICHUS
HCCIIEIOBAHUS ),

e OmnpeAensaTb NOTEHUHMANbHBIE 3aTPyIHEHHUsS] NpPH pEIIeHUH Y4eOHOH u
ITO3HABATEIBHOM 3a/1a4l U HAXOAUTH CPEJCTBA JUIS UX YCTPAHEHUS;

® ONUCHIBATH CBOM OMBIT, 0GOPMIISS €ro JUls Mepefadyd APYyruM JIIOJSM B
BU/JI€ TEXHOJIOTUH PELIEHUS MPAKTUUECKHUX 3a7a4 ONPEAEIEHHOTO Klacca;

® I[UJIAHUPOBATh u KOPPEKTUPOBATH CBOIO VHJVBHUYaJbHYIO
o0pa3oBaTeIbHYI0 TPAEKTOPHIO.

3. YMeHue COOTHOCUTh CBOM JEWUCTBHSI C IUIAHUPYEMbIMU pPE3yJIbTaTaMH,
OCYLIECTBIIATh KOHTPOJIb CBOEH AEATEIBHOCTU B MPOLECCE NOCTUKEHUS pe3yJbTara,
OTIpPEIENATh CIIOCOOBI JEHCTBUU B paMKaxX MPEIJIOKEHHBIX YCIOBUU M TpeOOBaHMIA,
KOPPEKTUPOBAaTh CBOM JACHCTBHS B COOTBETCTBUU C M3MEHSIOLICHCS CUTYyalMEH.
OOyuaronuics CMOXKeT:

® ONpenesATb COBMECTHO C TMEJaroroM W CBEPCTHUKAMHU KPUTEPUU
IUTAHUPYEMBIX PE3YJIbTATOB U KPUTEPHUH OLIEHKH CBOEH YUeOHOMU JesTEIbHOCTH;

® CcHUCTeMaTH3UpOBaTh (B TOM YHCIIE€ BBHIOMPATh MPUOPUTETHHIE) KPUTEPUU
IUIAHUPYEMBIX PE3YIBTATOB U OLEHKU CBOEH JESATEIBbHOCTH;

e o0oTOMpaTh MHCTPYMEHTBHI JJIS OIEHUBAHMS CBOEWU JESATEIBHOCTH,
OCYLIECTBIIATh CAMOKOHTPOJIb CBOEH [JEATEIbBHOCTH B pPaMKaxX MPeII0KEHHBIX
yCJIOBHH U TpeOOBaHUH;

® OIICHUBATH CBOIO AESATEIbHOCTh, APTYMEHTUPYS IPUUUHBI JOCTHKEHUS WU
OTCYTCTBUS IJIAHUPYEMOTO PE3YJIbTATA;

® HaXOJWTh JOCTATOYHBIC CPEICTBA JUIsl BHITIOJIHEHUS yU4E€OHBIX EUCTBUI B
M3MEHSIIONICICS CUTYalluy W/UITK TIPU OTCYTCTBUU TUIAHUPYEMOTO pe3yJIbTaTa;

e paboTas MO CBOEMY IUIaHYy, BHOCUTh KOPPEKTUBBI B TEKYIIYIO
NEATENBHOCT HAa OCHOBE AaHAIM3a W3MEHEHHM CUTyauuu Uil IOJy4EeHUs
3aIIaHUPOBAHHBIX XapaKTEPUCTUK MPOAYKTa/pe3ybTara;

® YCTaHaBJIMBATH CBSA3b MEXKAY IOJYYCHHBIMU XapaKTEPUCTUKAMH ITPOAYKTa
U XAPAaKTEPUCTHUKAMU IIpOLECCa NEATEIBHOCTH M II0 3aBEPIICHUU JEATEIBHOCTH
IpejiaraTb M3MEHEHUE XAPAKTEPUCTUK IIpoLecca I IOJIYyYEeHUS YJIYyYIIEHHBIX
XapaKTEePUCTUK MTPOAYKTA;

® CBEpATh CBOM JIEHCTBUS C LENbIO M, MPU HEOOXOAMMOCTH, HCIPABIAThH
OLIMOKHU CaMOCTOSTEIBHO.

4. YMeHHe OIICHMBAaTh TPABWIBHOCTh BBIMOJTHEHUS Y4YeOHOW 3amadd,
COOCTBEHHBIE BOBMOXKHOCTH €€ peiieHus. O0y4Jaronuiicss CMOKET:

® ONpeneNiaTb KPUTEPUU NPABUIBHOCTU (KOPPEKTHOCTH) BBINOJIHEHUS
y4eOHOM 3a7a4u;

® aHaIM3UPOBAaTh M OOOCHOBBIBATH IMPUMEHEHHE COOTBETCTBYIOLIETO
WHCTPYMEHTApUs JIJIsl BHINOJTHEHUS YU4eOHOM 3a/1auu;



e CBOOOJHO TIOJIH30BATHCS  BBHIPAOOTAHHBIMU  KPUTEPUSIMU  OLIEHKH H
CaMOOIICHKH, HUCXOJSi U3 1AM W HMEIOIIUXCS CPEACTB, pa3iuyas pe3yiabTaT U
CcHOCOOBI IEUCTBUM;

® OIICHUBATh NPOAYKT CBOEH JIESITEIBHOCTH IO 3aJlaHHBIM  W/WIU
CaMOCTOSITEJIbHO  OMNpPEJEICHHBIM  KPUTEPUSIM B  COOTBETCTBUU C  IEJBIO
NeSATeIbHOCTH;

e 00OCHOBBIBATH JOCTUKMMOCThH 1I€IM BBIOpAaHHBIM CIOCOOOM Ha OCHOBE
OIICHKU CBOMX BHYTPEHHUX PECYPCOB U JOCTYIMHBIX BHEITHUX PECYPCOB;

e (uKcHUpoBaTh u aHaJM3UPOBATH JTUHAMUKY COOCTBEHHBIX
00pa3oBaTeIbHBIX PE3YyJIbTATOB.

5. BrnageHune ocHOBaMH CaMOKOHTPOJISI, CAMOOIICHKH, MPUHSATUS PEIICHUN U
OCYIIECTBIICHHUSI OCO3HAHHOTO BBIOOpa B yUeOHOM U TTo3HaBaTebHON. O0yJaromunics
CMOXET:

e Ha0II0JaTh U aHAIM3UPOBATHh COOCTBEHHYIO YUY€OHYIO U TO3HABATEILHYIO
NESATeNIbHOCTD U JICATEIbBHOCTD IPYTHX 00YUYarOIINXCsl B TIPOIIECCE B3aUMOITPOBEPKH;

® COOTHOCHUTHh pEaJIbHbIC M TUIAHHPYEMbIe pe3yJbTaThl WHIWBHIYaJTbHOU
00pa3oBaTeIbHOM JACATEILHOCTH U JISTIaTh BHIBO/IBI;

® T[pUHUMATH pEIICHWE B Yy4eOHOW CHUTyallMM ¥ HECTH 3a HEro
OTBETCTBEHHOCTH;

® CaMOCTOSITEJILHO OMpPEEeNsATh NMPUYMHBI CBOEr0 yCIiexa WJIM Heyclexa u
HaXOAMUTh CIIOCOOBI BBIXO/IA U3 CUTYaIlMU HEYyCIeXa;

® PETPOCIEKTUBHO ONpENesaTh, KaKUEe IACHCTBUS IO pPEHICHUIO0 Y4eOHO
3a/layd WIA TapamMeTpbl 3TUX JEWCTBUI MNPUBEIN K TOJYYEHHUIO MMEIOIIEToCs
NPOJyKTa y4eOHOU NesATeIbHOCTH;

® JIEMOHCTPUPOBATH  MPUEMBbl  PEryIAlHH  MCUXO(PU3HOTOTUYECKUX/
HOMOIIMOHATBHBIX COCTOSHHUM Il JAocThxkeHus sddexra ycrnokoeHus: (ycTpaHeHUs
AMOIIMOHAIBLHON  HaINpsDKEHHOCTH), Jddekra BoccTaHOBICHUA  (ociabiieHHsS
POSIBIICHU yTOMJICHUS), abdexra aKTUBU3AIUU (TIOBBITIIEHUS
NCUX0()U3NOTIOTUUECKON PEaKTUBHOCTH ).

ITo3naBaTtesbHbIie YY ]|

6. YMeHme omnpenensTh IOHATHS, CO3/JaBaTh OOOOIICHHS, YCTaHABIHMBATh
aHAJIOTHH, KJIacCU(PUITMPOBATh, CAMOCTOSATEIHFHO BBIOMPATh OCHOBAHUSA U KPUTEPUH
Ui Kinaccu(uKanuy, yCTaHABIWMBATh NPUYUHHO-CICICTBCHHBIC CBSI3H, CTPOUTH
JIOTUYECKOE PAaCCYXICHUE, YMO3AKIIOUCHHE (MHAYKTUBHOE, JEAyKTUBHOE, IIO
aHAJIOTUH) U JIeNaTh BHIBObI. OOYUaIOIIHIICS CMOXKET:

e TOA0UpaTh CJIOBA, COMOJAYMHEHHBIE KIIOYEBOMY CJIOBY, OIPEACISIONINE
€ro MpU3HAKU U CBOMCTBA,;

® BBICTPaUBATh JIOTUYECKYIO LEMOYKY, COCTOSIIIYIO0 M3 KIIOUYEBOrO CJIOBa U
COMNO/IYMHEHHBIX EMY CJIOB;

® BBIICTATH OOIIMN MPU3HAK JBYX HIIM HECKOJIBKUX MPEIMETOB WU SBICHUN
1 OOBSACHSATH UX CXOJCTBO;

e OOBEAWHATH TPEAMETHI M SBICHUS B TPYNIBl 10 OMNPEASICHHBIM
MpU3HAKaM, CpaBHUBATh, KIaCCU(DUIIMPOBATH U 000011aTh (DAKTHI U SIBJICHUS,

®  BBIJICTATH SIBJICHUE U3 OOIIETO psA/la APYTUX SIBICHUN;



® OmNpeAeNtsaTh OOCTOSITENIBCTBA, KOTOPHIE MPEANISCTBOBATN BO3HUKHOBECHHIO
CBSI3M MEXIY SIBICHHSIMH, W3 OTHX OOCTOATEILCTB BBIACIATH OIPEACISIONINE,
CIIOCOOHBIC OBITH MPUYMHOW JTAHHOTO SIBJICHHSI, BBISBISATH NMPUYUHBI M CICACTBUS
SIBJICHU;

® CTPOHUTH PACCYXICHHE OT OOIIUX 3aKOHOMEPHOCTEH K YaCTHBIM SIBICHUSM
Y OT YaCTHBIX SBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM;

® CTPOUTH pacCyXJICHHEC Ha OCHOBE CpPaBHCHHUS MPEAMETOB W SBJICHHM,
BBIJICIISISI TIPY OTOM OOIIIHE MPU3HAKMY;

® W3jarath IMOJYYEHHYI0 WH(OPMAIMIO, WHTEPIPETUPYS €€ B KOHTEKCTE
pelaeMon 3aJauu;

®  CaMOCTOSTEIBHO YKa3bIBaTh HA MH()OPMAITUIO, HYXK/IAIONIYIOCS B TIPOBEPKE,
npeaiarath U MPUMEHSATH CITOCOO MPOBEPKH JTOCTOBEPHOCTH MHPOPMAIINH;

e BepOamM30BaTh 3MOIMOHAJILHOE BIICUATICHUE, OKa3aHHOEC Ha HEro
HUCTOYHUKOM;

® OOBSACHATH SBJICHUS, MPOIIECCHI, CBA3M U OTHOIICHUS, BBISIBISIEMBIC B XOJIC
MO3HABATEILHON M MCCIICIOBATEIBCKON ACATEIBPHOCTH (NMIPUBOJNTH OOBSICHEHUE C
U3MECHECHHEM (OPMBI TIPEJCTABICHUS, OOBSICHAThH, ICTANM3UPYsA MWIM 00001Ias;
OOBSICHATH C 3a/ITAaHHOW TOYKH 3PCHHS ),

® BBHUIBISITh M Ha3bIBaTh MPUYMHBI COOBITHS, SBJICHUS, B TOM YHCIIC
BO3MOXXHBIC / HAanOOJIEe BEPOSATHBIC MPUYUHBI, BOZMOXKHBIC MOCICICTBUAS 3aJaHHOU
NPUYUHBI, CAMOCTOSITEILHO OCYIIECTBIISISI IPUUMHHO-CIICACTBEHHBIN aHAN3;

e JleNlaTh BBIBOJI Ha OCHOBE KPUTHMYECKOTO aHajiu3a Pa3HbIX TOYEK 3pPEHUS,
MOJTBEPKAATh BBIBOJ COOCTBEHHOM apryMeHTanued WM  CaMOCTOSTENIbHO
MOJIYY€HHBIMU JAHHBIMH.

7. YMmeHue co3laBaTh, IPUMEHSITh M MPEOOpPA30BHIBATH 3HAKU U CHUMBOJIBI,
MOJIENTM U CXEMBI JIJISl PEIICHUs] YI4EeOHBIX M TO3HABATEIbHBIX 3a1ad. O0yuaromuics
CMOJXET:

e 0003Ha4YaTh CHUMBOJIOM W 3HAKOM IMPEIMET U/WIIH SIBICHUE;

® OMNpeAeNiTh JIOTHYECKUE CBI3M MEXKAY MpeaIMeTaMU W/WIH SBICHUSMH,
0003HayYaTh JTAHHBIE JOTUYECKUE CBS3U C TTIOMOIIHIO0 3HAKOB B CXEME;

® co3/1aBaTh aOCTPAKTHBIN WM peajbHBIM 00pa3 mpeaMeTa U/ uiu SBICHUS;

® CTPOUTh MOJENIb/CXEMY Ha OCHOBE YCIOBHMH 3aJjaud /WM crocoba ee
pEIICHHUS;

® Co3/1aBaTh BepOasbHBIC, BEIIECTBCHHBIE U HH(POPMAIMOHHBIE MOJEIU C
BBIJICIICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa IJIsi OMpeneseHus crocoba
pEIICHUS 33]]a4i B COOTBETCTBUU C CUTYaIIHEH;

e TpeoOpa3oBBIBATH MOJEIW C IEIbI0 BBISIBICHUS OOIMHUX 3aKOHOB,
OTIPEJISIISIIONINX TAHHYIO TPEIMETHYIO 00J1acTh;

® TIEPEeBOJUTH CIOXKHYIO MO COCTaBy (MHOTOACMEKTHYI0) MHPOPMAIHIO W3
rpadudeckoro wim GOpMaTU30BaHHOTO (CHMBOJIBHOTO) MPEACTABICHUS B TEKCTOBOE,
1 Hao0OpOT;

® CTPOUTH CXEMY, aITOPUTM JACHCTBUS, HCTIPABIATh WJIH BOCCTAHABIMBATH
HEW3BECTHBI paHee aJTOPUTM Ha OCHOBE HMEIOIIETocs 3HaHUS 00 00BeKTe, K
KOTOPOMY TMIPUMEHSIETCS QJITOPUTM;



® CTPOMUTH JOKA3aTEIbCTBO: NPSIMOE, KOCBEHHOE, OT MPOTUBHOIO;

® aHaNU3UPOBATH/pedIEKCUPOBAThL OMBIT pa3pabOTKM U  peaau3aluu
y4eOHOr0 MPOEKTa, MCCIEeAOBaHUsI (TEOPETUYECKOr0, AMIUPUUYECKOT0) HAa OCHOBE
MpEVIO)KEHHOW TPOOJEMHOM CUTyalldd, TOCTAaBICHHOW WEIU W/WIM 3aJaHHBIX
KpUTEPHUEB OLICHKU IPOyKTa/pe3ynbTaTa.

8. CwmpbicnoBoe uteHue. OOy4aromuiicss CMOXET:

® HaxOJUTh B TeKCTe TpeOyeMyr HMH(opMaIuio (B COOTBETCTBUU C IEISIMU
CBOEH JIEATEIIbHOCTH);

® OpPUECHTUPOBATHCA B COJEPKAHUU TEKCTA, MOHUMATh IEJIOCTHBIA CMBICI
TEKCTa, CTPYKTYpUPOBATh TEKCT;

® yCTaHABIMBAaTh B3aUMOCBSI3b OINHUCAHHBIX B TEKCTE COOBITUH, SIBICHUH,
POLIECCOB;

® pPE3IOMHUPOBATH IJIABHYIO UJICIO TEKCTA;

® 1peoOpa3oBBIBATh TEKCT, «IEPEBOJS» €ro B JPYIyl0 MOJAIbHOCTb,
UHTEPIPETUPOBATh TEKCT (XYIO0KECTBEHHBIM W HEXYJA0KECTBEHHBIH — Y4YCOHBIH,
HAYYHO-TIOMYJISIPHBIN, HHOOPMAIIMOHHBIH, TekcT non-fiction);

® KPUTHUYECKH OIICHUBATH COJIepKaHue U (OpMy TEKCTa.

9. ®dopmupoBaHHWE W PaA3BUTHE OKOJOTUYECKOTO MBIIUICHUS, YMEHHUE
IPUMEHATh €ro B TO3HABATEIbHON, KOMMYHHKATHUBHOMW, COIMAIBLHOW MPAKTHUKE H
npodeccroHaabHOM oprueHTaruu. OOyJaromuncs CMOXKET:

® OIpeAeNiaTh CBOE OTHOIIEHUE K IPUPOTHOM cpefie;

® AQHAJIM3UPOBATH BIHUSHHE JKOJOTUYECKHX (DAKTOPOB HA Cpeay OOWUTaHUs
KUBBIX OPTaHU3MOB;

® T[POBOAWTH NPUYMHHBIA W BEPOSTHOCTHBIA aHAIU3 JKOJOTUYECKHUX
CUTYaIUU;

® T[POTHO3MPOBATH HM3MEHEHHUS CHUTYalldd TPU CMEHE JCHCTBHUS OJHOTO
dakTopa Ha JericTBre Apyroro GaxkTopa;

®  pACMIpOCTPaHATHh SKOJOTUYECKHUE 3HAHUS M YYaCTBOBATh B NMPAKTHUECKHX
JieNIax 1o 3allIUTe OKPYKAIOIIeH Cpebl;

® BBIpAXaTh CBOE OTHOIICHHE K MPHUPOAEC Yepe3 PHUCYHKH, COUYMHEHUS,
MOJIENIN, TTPOEKTHBIE PAOOTHI.

10. PazBuTne MOTHBAIMU K OBJIAJICHUIO KYJIbTYPOH aKTUBHOT'O MCIIOJIb30BaHUS
CJIOBapey U APYTrUX MOUCKOBBIX cucTeM. OO0y4aromuics CMOXKET:

® OmpeAeNnsaTh HEOOXOAUMBIC KIIFOUEBBIC IOMCKOBHIE CJIOBA U 3aMPOCHI;

® OCYIIECTBISITh  B3aUMOJCHCTBUE C  DJIEKTPOHHBIMH  I[OUCKOBBIMU
CUCTEMAaMHU, CJIIOBapsSIMU;

e (GopMHPOBATH MHOKECTBEHHYIO BBIOOPKY W3 MOUCKOBBIX MCTOYHHUKOB IS
00BEKTUBU3AIINN PE3YIIHTATOB MTOUCKA,

® COOTHOCHUTH MOJYYEHHBIE PE3YJIbTAThl IOUCKA CO CBOEH JIEATEIbHOCTHIO.

KommyHukatuBHbie Y'Y /|

11. YMeHue oOpraHu3OBBIBaTh Y4Y€OHOE COTPYJHUYECTBO KM COBMECTHYIO
NEATEeNIbHOCTh C YYUTEJIEM U CBEPCTHUKAMU; pabOTaTh MHAMBHUAYAIBbHO U B IPYIIIE:
HaxoJIUTh OOIllee pelIeHHEe M pa3peniaTh KOH(JIMKTHI HA OCHOBE COIJIACOBaHUS



MO3UIIMI U y4eTa UHTEPECOB; POPMYIUPOBAThH, APTYMEHTUPOBATh U OTCTAUBATH CBOE
MHeHue. O0yJaromuics CMOXKET:

— ONpeAessaTh BO3MOYKHBIE POJIM B COBMECTHOM JIESITEILHOCTH;

— UIPaTh ONPEAECICHHYIO POJIb B COBMECTHOU AEATEIBHOCTH;

— TMPUHUMATh TO3UIHI0 COOECEIHMKA, TOHMMAasi TO3ULUI0 JPYToro,
paziuuaTth B €ro peuyd: MHEHHE (TOUKYy 3pEeHHs), I0Ka3aTeIhCTBO (apryMEHTHI),
(baKThI; TUIIOTE3bI, AKCUOMBI, TEOPHUU;

— ompenensTh CBOU JEWCTBUS U JEWUCTBUS  TNApTHEpPa, KOTOpPBIE
crocoOCTBOBAIM WJIM MPEMSATCTBOBAIM MPOTYKTUBHON KOMMYHUKAIIUH;

— CTPOUTH MO3UTHUBHBIC OTHOIIEHUS B MpoOIlecce yueOHON M MO3HABATEIBHOM
NESATENbHOCTH;

— KOPPEKTHO M apryMEHTUPOBAHHO OTCTaWBaTh CBOK TOYKY 3pEHUS, B
JUCKYCCUM yMETh BBIJIBUTaTh KOHTPApPTyYMEHTHI, Tepedpa3upoBaTh CBOK MBbICIb
(BMajieHuE MEXaHU3MOM HKBUBAJICHTHBIX 3aMEH);

— KPUTHYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM
IPU3HABAThH OIIMOOYHOCTH CBOETO MHEHHMS (€CJIM OHO TaKOBO) U KOPPEKTUPOBATH €T0;

— MpeajaraTh albTepPHATUBHOE pelieHre B KOHMIUKTHON CUTYallUH;

—  BBIJICTIATH OOIIYIO TOUKY 3PEHUS B JUCKYCCUH,

— JIOrOBapHBaThCS O MPaBUJIaX U BOMPOCAX JJIsi OOCYKJICHUS B COOTBETCTBUH
C MOCTABIICHHOW MEPE]T TPYIIION 3aa4uei;

— OpraHu30BbIBaTh y4eOHOE B3aMMOJICUCTBHE B IpynIe (OMpeaensTh o0IIue
LEIH, PACTIPENEIIATh POJIH, JOrOBAPUBATHCS APYT C APYTOM U T. 1.);

— YCTpPaHATH B paMKax JHMaJIoTa pa3pbiBbl B KOMMYHUKAIIMH, OOYCIIOBJICHHBIE
HEMOHMMAaHUEM/HENPUSTHEM CO CTOPOHBI coOeceaHuKa 3adadd, (QOpMbI WU
COJIepKaHusl IUaIora.

12. YMeHne 0CO3HaHHO HMCIOJB30BAaTh PEUEBBIE CPEJCTBA B COOTBETCTBUH C
3a/1a4e KOMMYHUKAIIUW I BBIPAXKEHUS CBOMX YYBCTB, MBICICH W MOTpeOHOCTEM
Ul TUIAHUPOBAHUSL M PETYJSIUU CBOEH AESATEIbHOCTH; BIIAJICHHE YCTHOW H
MUCHMEHHOM PEeUYbl0, MOHOJIOTHUECKOW KOHTEKCTHOU peubto. O0y4aromunics CMOXKET:

® OmpeAeniaTh 3aJadyy KOMMYHUKAIMU M B COOTBETCTBUU C HEH OTOUpAThH
peueBbIE€ CPEACTBA;

e 0TOMpPATh M UCIIOJIB30BATh PEUYEBBIC CPEJICTBA B MPOIECCE KOMMYHHUKAIIUU C
JIPYTUMU JIOIbMU (IHAJIOT B Mape, B MAJION TpynIe U T. 1.);

® TPENCTaBIATh B YCTHOW WJIM TUCBMEHHOW (opMme pa3BepHYTHIN IUIaH
COOCTBEHHOM JIeSITEIIbHOCTH;

e CoOIIOZaTh HOPMBI ITYOJITMYHOMN PEYH, PETJIAMEHT B MOHOJIOTE U TUCKYCCUU
B COOTBETCTBUU C KOMMYHMKAaTUBHOM 3a/1a4€il;

® BbHICKa3bIBaTh M OOOCHOBBIBATH MHEHHE (CYXACHUE) U 3alpaliuBaTh
MHEHHE TapTHEPA B paMKaxX JUajora;

® [pUHUMMATh pEIICHWE B XOJ€ JHajlora U COIVIACOBBIBaTH €ro ¢
co0eceTHUKOM;

® CO3/1aBaTh NMUCHMEHHBIE «KJIWIIUPOBAHHBIE» M OPUTMHAIIBHBIE TEKCTHI C
HCIIOJIb30BaHUEM HEOOXOIMMBIX PEUYEBBIX CPEJICTB;



® UCIIONB30BaTh BepOaJIbHBIC CpPENCTBA (CpE/CTBAa JIOTUYECKOM CBSI3M) IS
BBIJICJICHUS CMBICJIOBBIX OJIOKOB CBOETO BBICTYIUICHUS;

® JCIOJB30BATh HEBEpPOAIbHBIE CPEACTBA WJIM HArJsJHblE MaTepHabl,
MOATOTOBJIEHHBIE/OTOOPAHHBIE MTOJT PYKOBOACTBOM YUHTEIIS;

e JlejlaTh OLCHOYHBIA BBIBOA O JIOCTHIKEHUM LETM KOMMYHHKALUU
HEMOCPEJCTBEHHO  IOCJ€  3aBEpIICHHUS] KOMMYHHUKATUBHOTO  KOHTakTa U
000OCHOBBIBATH €TO.

13. ®opmupoBaHue U pa3BUTHE KOMIIETEHTHOCTH B 0O0JIACTH HMCIOJIL30BaHUS
MH(OPMAIMOHHO-KOMMYHUKAIIMOHHBIX TexHonoruil (nanee — UKT). OOyuaromuiics
CMOJXKET:

® [IeJICHANpPABIECHHO HUCKaThb M MCIOJb30BaTh MH(MOPMAIMOHHBIE PECYPCHI,

HEOOXOIUMBIC ISl PEIICHUS YYCOHBIX W MPAKTUYCCKHUX 3a/ad C TIOMOIIBIO CPEACTB
UKT;
e BBIOMpaTh, CTPOUTH M WCIOJL30BaTh aJICKBATHYH HWH(GOPMAIIMOHHYIO

MOJICNb JIJISl Tepefaud CBOMX MBICICH CpPEJACTBAMHU €CTECTBEHHBIX M (DOpMabHBIX
SI3BIKOB B COOTBETCTBHH C YCIIOBHSIMU KOMMYHHUKAIIHUH;

e BBIICIAT, WHGOPMAIMOHHBIA acCIeKT 3aja4d, OIEPHPOBATH JIaHHBIMH,
MCII0JIb30BaTh MOJICIb PEIICHUS 3a1a4H;

® HCIOJB30BaTh KOMITBIOTEPHBIC TEXHOJOTHH (BKJIKOYas BHIOOp aJICKBATHBIX
3aJlaye WHCTPYMEHTAIBHBIX IPOrPAMMHO-AIMIIAPATHBIX CPEACTB M CEPBHCOB) IS
penieHuss UHPOPMAITMOHHBIX U KOMMYHHKAIIMOHHBIX Y4EOHBIX 3a/a4, B TOM YHUCIIE:
BBIUMCIICHUE, HalHMCaHWE TIMCeM, COYMHEHHH, JOKIanoB, pedepaToB, CO3JAaHHE
npe3eHTaIui 1 JIp.;

® JCIOJB30BaTh MHPOPMALIUIO C YIETOM STHUYECKUX U MPABOBBIX HOPM;

e co3iaBaTh MHGOPMAIMOHHBIE PECYpPChl PA3HOrO THUIA W IS Pa3HbIX
ayIUTOpUi, cOOM0AaTh MH(POPMAITMOHHYIO TUTHEHY W TpaBwiia MHOOPMAIMOHHON
0€30MacHOCTH.

IIpeameTHble pe3yabTaThl

l.oBnageHne 0a30BbIM MOHSATHUHHBIM alapaToM [0 OCHOBHBIM pa3ieiiam
collepKaHMs, TPEACTABICHHE OO0 OCHOBHBIX U3Y4YaeMBIX TMOHATHSX (YUCIIO,
reoMeTpudeckas ¢urypa, ypaBHEHUE, (PYHKIUS, BEPOATHOCTh) KaK BaKHEHIINX
MaTeMaTU4YeCKUX MOJENAX, IO3BOJSIONIMX ONUCHIBATH M HU3Yy4aTh pealbHbIE
MIPOLIECCHI U SIBJICHUS,

2.yMeHHe paboTaTh ¢ MAaTeMaTHYECKUM TEKCTOM (aHAJIU3HPOBATh, U3BIIEKATh
HEOOXOoMMMYI0  HWHPOpPMAIMI0), TPAMOTHO  TPUMEHITH  MaTEMaTHYECKYIO
TEPMUHOJIOTUIO M CUMBOJIMKY, UCTIOJb30BaTh PA3JIMYHbIE S3bIK MATEMATUKH;

3.yMeHHEe  TPOBOAWTH  KiacCUPUKANHMH,  JIOTUYECKHEe  OOOCHOBaHUA,
JI0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKICHHUI;

4. yMeHHE pacliO3HaBaTh BUJIbBI MAaTEMAaTHYECKUX YTBEPKICHHUU (aKCHOMBI,
OMpeIeNICHUs], TEOPEMBI U Jp.), IPSIMbIE U 0OpAaTHBIE TEOPEMBI;

5.pa3BUTHE NPEACTABICHUNA O YUCJIE U YUCIOBBIX CUCTEMAaX OT HATYypaJbHBIX
0 JCUCTBUTENbHBIX YHCEJ, OBJIAJCHUE HABBIKAMH YCTHBIX, MHUCbMEHHBIX,
MHCTPYMEHTAJIbHBIX BBIYUCIICHUM;



6. OBJIaJICHUE CHUMBOJIBHBIM SI3BIKOM aireOpbl, NpHEMaMH BBIIOJIHEHHS
TOKJIECTBEHHBIX MPE0OPa30BAHMI pallMOHATBHBIX BBIPAKEHUN, PEIICHHS YPAaBHEHUN,
CUCTEM YpAaBHEHHI, HEPABEHCTB U CUCTEM HEPABEHCTB, YMEHUE MCIIOIB30BaTh UACHO
KOOpPAMHAT Ha IUIOCKOCTH Uil MHTEPIPETAllMM ypaBHEHHW, HEPABEHCTB, CHUCTEM,
yMEHHE NPUMEHATh anredpanueckue NpeoOpa3oBaHUs, amnmapar ypaBHEHUH U
HEPABEHCTB U1 PELICHUS 3a1a4 U3 PA3JIUYHBIX Pa3JIeNIOB Kypca;

7.0BNaziecHUe CHUCTEMOM (PYHKUMOHAIBHBIX MOHATUM, (YHKIHOHAIBHBIM
A3BIKOM ¥ CHUMBOJMKOH, yMEHHE Ha OCHOBE (YHKIHOHAIBHO-TPAPUUECKUX
MIPEACTABIECHNN ONKUCHIBATh U AHAJIU3UPOBATH PEAIbHBIE 3aBUCUMOCTH;

8.0BJIaJIcHHE  OCHOBHBIMHU  CHOCOOaMU  MPEJACTaBICHUS M aHalu3a
CTaTUCTUYECKUX  JAHHBIX; HAJIWYMAE  NPEACTABICHUHA O  CTAaTUCTUYECKHUX
3aKOHOMEPHOCTSIX B PEAJIbHOM MHPE W O PA3IMUYHBIX CHOCO0aX WX HU3Y4YEHHsS, O
BEPOSITHOCTHBIX MOJIEIIAX;

9.0BlaJlcHNE TEOMETPUUECKUM SI3BIKOM, YMEHHE MCIOJIb30BaTh €ro JJis
OMMCAHUs TMPEAMETOB OKPYXKAKOLIEr0 MHpA, Pa3BUTHE MPOCTPAHCTBEHHBIX
OpelCTaBleHnd W W300pa3uTeNbHBIX  YMEHUH, MNpUOOpEeTeHHEe  HaBBIKOB
F€OMETPUYECKUX TOCTPOCHHUI;

10.ycBO€HHE CUCTEMAaTHUECKUX 3HAHUHN O MIIOCKUX (PUTypax U UX CBOMCTBAx, a
TaK)K€ Ha HArJIsiIHOM YPOBHE — O MPOCTEUIINX NPOCTPAHCTBEHHBIX TENaX, YMEHHUE
OPUMEHATh CHUCTEMATUYECKHE 3HAHUSA O HHUX JJId DPEIIEHUS T€OMETPUUYECKUX U
IIPAKTUYECKUX 3a/a4;

11.ymeHuss M3MEPSITH UIMHBI OTPE3KOB, BEIWYMHBI YIJVIOB, MCIIOJIb30BATh
(GopMybl A7 HAXOKICHHS MEPUMETPOB, IUIOMIaned U 0OBEMOB I'€OMETPUUYECKUX
buryp;

12.ymeHMEe TNPUMEHATH W3YYCHHBIC IIOHATHUS, pE3yJlbTaThl, METOIbBI IS
pelmeHns 3aaad IMPaKTUYECKOIO XapakTepa W 3aJad M3 CMEKHBIX IHUCLUIUIMH C
UCMOJIb30BAaHUEM IPU HEOOXOAMMOCTH CHPABOYHBIX MAaTE€pUaloOB, KaJbKYJIATOPA,
KOMIIbIOTEpA

BbinyckHuk HayuuTcss B 5-6 wiaccax (st MCHOJIB30BAHUA B
NMOBCE/IHEBHOI KU3HU U ol0ecnevyeHHs] BO3MOKHOCTH YCIEIIHOT0 MPOJ0/IKEeHU
o0pa3oBaHus HA 02a30BOM YPOBHE)

dnemenmot meopuu MHOIHCECME U MAMEMAMUYECKOIL T0ZUKU

e OmepupoBaTh Ha 0a30BOM YPOBHE TMOHSTUSMU: MHOXXECTBO, JJIEMEHT
MHOXECTBA, MOJIMHOKECTBO, PUHAIIIEKHOCTB;

® 33/1aBaTh MHOXECTBA MEPEUYNUCICHUEM UX 3JIEMEHTOB;

® HAXOAUTh MepeceueHue, O0O0bEAMHEHUE, MOAMHOKECTBO B MPOCTEHIINX
CUTYyalusX.

B nosceonesnou srcuznu u npu uzyuenuu opyeux npeomemos:

® pacno3HaBaTh JIOTUYECKH HEKOPPEKTHHIE BHICKA3bIBAHMUSI.

Hucna

e OnepupoBaTh Ha 0a30BOM YPOBHE MOHSTHUSIMH: HATypallbHOE YKCIIO, LIEJIOE
YHUCJI0, OOBIKHOBEHHAS JIpO0b, NECATUYHAS APOOb, CMEIIAHHOE YHCIIO, PAllMOHATIEHOE
YHCIIO;



® JICIIOJB30BaTh CBOMCTBA YHCEJ M IIpaBujia JCHCTBUM C palMOHAIbHBIMU
YUCJIaMU IIPU BBIITOJTHEHUY BBIYMCIICHUN;

® JCIOJIB30BaTh IpPU3HAKU JIenuMoctd Ha 2, 5, 3, 9, 10 npu BeIMONHEHUH
BBIYMCIICHUI U PELIEHUN HECIIOKHBIX 3a/1ad4;

® BBINOJHATH OKPYIJIEHWE PALUOHAIBHBIX YHCEI B COOTBETCTBUU C
[IPaBUJIAMH; ® CPAaBHUBATh PALlMOHAJIBHBIE YUCIIA.

B nosceonegnoii dcusnu u npu uzyyeHuu Opyeux npeomemos:

® OIICHUBATH PE3YJITATHI BBIYMCIECHUN PU PEIIEHUH NPAKTUYECKHUX 3a/a4;

® BEIIIOJIHATH CPAaBHEHHE YHCEII B PEAJIBHBIX CUTYalUAX;

® COCTaBJISITh YMCIIOBBIE BBIPAXKECHHSI MPHU PELICHUM MNPAKTUYECKHUX 3a4ad U
3a/1a4y U3 IpYrux y4eOHbIX MPEAMETOB.

Cmamucmuka u meopus éepoamnocmei

e [IpencraBnsiTh JaHHBIE B BUIE TaOIHII, TUArPAMM,

® YUTaTh HH()OPMALUIO, TPEACTABICHHYIO B BUI€ TaOIUIIbI, JUATPAMMBI.

Texcmoewie 3a0auu

e Pemarb HECIOXKHBIE CIOXKETHBIE 3aJayd pPa3HbIX TUIIOB Ha BCE
apupMeTHIecKue AeCTBUS;

® CTPOUTH MOJIENb YCJOBHUS 3ajaud (B BHUAE TaOJMUIbI, CXEMbl, pUCYHKA), B
KOTOPOM JaHbl 3HAUYECHHS JBYX U3 TPEX B3aMMOCBSI3aHHBIX BEIMYMH, C LIEJIbIO MIOUCKA
pelIeHMs 3aa4y;

® OCYILIECTBIIATH CIOCOO MOMCKA PEUICHMs 3aJadd, B KOTOPOM pacCyXJeHUE
CTPOMTCA OT YCJIOBHUS K TpeOOBAHUIO WIIM OT TPEOOBAHUS K YCIOBUIO;

® COCTaBJIAATH IUIaH PELICHUS 33/1a4u;

® BBIJICIIAATH ATAlbl PEIICHMS 3a]a4H;

® VHTEPIPETUPOBATH BBIUMCIUTENIBHBIE PE3YNbTATHl B 3aJade, HCCIEAOBATH
[IOJIyYEHHOE PEILLIECHUE 33/1a4y;

® 3HATh Pa3IMYMe CKOPOCTEH 0OBEKTa B CTOSUEH BOJE, MPOTUB TEYECHHUS U IO
TEYECHHIO PEKU;

e pelIaTh 33/1a4d Ha HAXOXKJICHUE YaCTH YMCJIA ¥ YHCIIA 10 €0 YacTH;

e pemiaTth 3aJaud PasHbIX TUNOB (Ha paboOTy, Ha TMOKYNKH, HAa IBU)XECHHUE),
CBA3BIBAIOIIMX TPU BEJIMUMHBI, BBIACIIATH 9T BEJIMYMHBI 1 OTHOLIECHUSA MEXKy HUMU;

® HAXOIWUTh IPOLEHT OT YWCIA, YUCIO II0 IPOLEHTY OT HEro, HaxOAUTh
IIPOLICHTHOE OTHOILIEHHWE JABYX 4YHCEN, HAaXOAWTh IIPOLICHTHOE CHWXEHHUE WIH
IIPOLICHTHOE NOBBIIICHUE BEJINYUHBI;

® PEIIaTh HECIIOKHBIE JJOTUYECKHUE 3a/1a4l METOJIOM PAaCCyKICHHM.

B nosceonesnoii srcuznu u npu usyuenuu opyeux npeomemos:

® BBIIBUIATh T'MIIOTE3Bl O BO3MOJKHBIX IPEIAEIbHBIX 3HAYECHMSIX HCKOMBIX
BEJIMYMH B 3ajJiaue (enaTh NPUKUIKY)

Haznaonan zeomempusn I'eomempuueckue gpuzypuot

e OmnepupoBaTh Ha 0a30BOM YPOBHE MOHATHAMH: (QUIypa, TOYKA, OTPE3OK,
psiMasi, JdydY, JIOMaHas, yroJ, MHOTOYTI'OJIbHUK, TPEYTOJBbHHUK M YETBIPEXYTOJBHUK,
IIPSAMOYTOJBHUK M KBaJIpaT, OKPYKHOCTb U KPYT, NPSAMOYIOJIbHBIN MTapajuleICIUIIE],



Ky0, map. M3o00paxaTe uzydyaemble (UIYypbl OT PYKH M C MOMOIIbIO JIMHEWKH H
LUAPKYJIS.

B nosceonegnoii ocusnu u npu uzyueHuu Opyeux npeomemos.:

® pelaTh NPAKTUYECKUE 3a]1a4 C MPUMEHEHHEM MPOCTEUINX CBOMCTB QUryp.

Hsmepenusa u eviuucnenus

® BBHIIOJHATh U3MEPEHHE JUIMH, PAaCCTOSHUM, BEJIWYUH YIJIOB, C IOMOIIBIO
MHCTPYMEHTOB U1l U3MEPEHUM JIJIUH U YTJIOB;

® BEIYMCIIATH IIOIIAIH PAMOYTOJIBHUKOB.

B nosceonegnoii scusnu u npu uzyyeHuu Opyeux npeomemos:

® BBIUNCIIATh PACCTOSIHHUSI HA MECTHOCTH B CTAHJIAPTHBIX CUTYyaUHUsX, TUIOIIAIN
IPSIMOYT OJIbHUKOB;

® BBINOJHATH MNPOCTEUINNE TOCTPOEHHUS W H3MEpPEHHs Ha MECTHOCTH,
HEOOXOIMMBbIE B PEAIbHOM KU3HU.

Hcemopusa mamemamuku

® ONUCHIBATH OTIEIbHBIE BBIJAIOIIMECS pPE3YyJbTaThl, IOJYYEHHBIE B XOJ€
pa3BUTHA MAaTEMATHUKHU KaK HAYKH;

® 3HAThb NPUMEPHl MAaTEMaTUYECKUX OTKPBITUH U HUX aBTOPOB, B CBS3U C
OTEYECTBEHHON U BCEMUPHOM UCTOPUEH.

BpInyCKHMK NOJIYYMT BO3MOXKHOCTHL Hay4YuThcs B 5-6 Kiaccax (mias
o0ecrniedyeHUsI BO3MOKHOCTH YCIEIIIHOT0 MPOAOJIKeHNs1 00pa3oBaHUs HA 0a30BOM
U YIJIy0JIeHHOM YPOBHSIX)

dnemenmut meopuu MHOICECME U MAMEMAMUYECKOU 102UKU

e OrmepupoBaTh TMOHATUSAMH: MHOXECTBO, XapaKTEPUCTUKU MHOKECTBA,
AJIEMEHT MHOKECTBA, IyCTOe, KOHEYHOE U OECKOHEYHOE MHOKECTBO, MTOJIMHOXKECTBO,
IPUHAITICKHOCTb,

® ONpenesiaTh NPUHAIIC)KHOCTh DJIEMEHTa MHOXKECTBY, OOBEIMHEHHUIO W
NEPECEUCHNUI0O MHOXECTB; 3a/1aBaTh MHOXECTBO C TOMOIIBIO MEPEUNCICHUS
AJIEMEHTOB, CJIOBECHOTO OIMMCAHMUS.

B noeceonesnoui srcuznu u npu uzyuenuu opyeux npeomemos:

® PACIIO3HABATh JIOTHYECKH HEKOPPEKTHBIE BBICKA3bIBAHMS;

® CTPOWUTH LEMOYKM YMO3AKIKOYEHHI Ha OCHOBE HCIIOJIb30BAHUS IMPaBHII
JIOTHKH.

Yucna

e OnepupoBaTh MOHATHUSAMHU: HATYpaJbHOE YMCJIO, MHOXKECTBO HATypPaIbHBIX
quce, MeJI0e YHCII0, MHOXECTBO IICNBIX YHCel, OOBIKHOBEHHAsI JPOOb, MCCITHIHASL
po0Ob, CMEIIAHHOE YHCIIO, PAIIMOHATBLHOE YMCII0, MHOYKECTBO PAaIllMOHAJIBHBIX YUCET,
reOMETPUYECKAs UHTEPIPETALIUS HATyPaIbHBIX, [ETbIX, PAIIHOHATbHBIX;

® [IOHUMAaTh U OOBICHATH CMBICI TTO3UIIMOHHOM 3aMUCH HATYypaJIbHOTO YHCIIa;

® BBINOJHATh BBIYMCICHUSA, B TOM YHCJIE€ C HCHOJb30BAHUEM ITPHUEMOB
palMOHANTBHBIX BEIYHCIICHUH, 000CHOBBIBATH aJITOPUTMBI BBHITIOJTHEHUS JICUCTBUIA;



® HCTO0JIb30BATh MPU3HAKU JEIUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmsI 1
IIPOU3BENCHUS YUCEI TNPU BBINOJHEHUWM BBIYMCICHWA W PpEIIEHWH 3a7]ad4,
000CHOBBIBATh MPU3HAKU JEITUMOCTH;

® BEIIOJIHATH OKPYTJIEHUE PALMOHAIBHBIX YUCEN C 3aJaHHOW TOYHOCTBIO;

® YIOPSAI0YMBATH YHMCIIA, 3alMCAHHBIE B BUJE OOBIKHOBEHHBIX U JIECSITHUHBIX
npo0eii;

e Haxoauth HOJI m HOK umcen u ucnosib30BaTh X MPU PELIEHUU 3a1aHUM;

® OIEpUPOBATh IMOHATHEM MOJIYJb YHCIA, T€OMETPUYECKAs WHTEPIpPETALUS
MOZYJISL YUCTIA.

B nosceonegnoii scusnu u npu uzyueHuu opyeux npeomemos:

® [IPUMEHATh TMpaBuUja MNPUOJMKEHHBIX BBIYUCICHUN TPU  PEIICHUU
NPAKTUYECKUX 3a7a4 U PEIICHUH 3a7a4 JPYTUX YU4eOHbIX MPEIMETOB;

® BBINOJHATH CPAaBHEHHE PE3YJIbTATOB BBIUMCICHUM IIPpU  PEUICHUHU
NPAKTUYECKUX 3a/a4, B TOM YHCIie TPUOTUKEHHBIX BEIYMCICHUN];

® COCTABJISITh YUCJIOBBIE BBIPAYKEHUSI U OLIEHUBATh UX 3HAYEHHUS MPU PELICHUU
NPAKTUYECKUX 33724 U 33/1a4 U3 JIPYTUX YYECOHBIX MPEIMETOB.

Ypaenenua u nepasencmea
e OnepupoBaTh MHOHATUSIMH: PABEHCTBO, YKMCIOBOE DPAaBEHCTBO, YpaBHEHHUE,
KOPEHb YPABHEHHUS], PEIICHUE YPABHEHUS, YUCIOBOE HEPABEHCTRO.

Cmamucmuka u meopus éeposimuocmeii

e OnepupoBaTh MOHIATHSIMHU: CTOJIOYATHIE M KPYTOBBIE JUATPAMMBbI, TaOIUIIbI
JTaHHBIX, CpeiHee apru(PpMETHIECKOE,

® U3BJIEKaTh, UHPOPMAIIUIO, TPEACTABICHHYIO B Ta0JIUIaX, HA JUArPAMMAaXx;

® COCTaBIIATH TAOJMIIBI, CTPOUTH JUATPAMMBI HA OCHOBE JJAHHBIX.

B nosceonesnoui srcuznu u npu uzyuenuu opyeux npeomemos:

® U3BIEKATh, WHTEPIPETUPOBATH M TMPEeOOpPa3oBBIBATH HH(OPMAILIHUIO,
NpE/CTAaBIEHHYI0 B TaOMuIax M Ha JuarpaMMax, OTPaKarollyld CBOWCTBA U
XapaKTEPUCTUKHU PEATIBHBIX MPOLIECCOB U SIBJICHUM.

Texcmoevie 3a0auu

e Pemath mpocThle W CHOXHBIE 3aJa4d pa3HbIX THUIIOB, a TaKXe 3a/auu
MOBBIIIEHHON TPYJIHOCTH;

® LCI0JIb30BaTh PAa3HbIE KPATKUE 3alUCU KaK MOJIENIM TEKCTOB CJIOXKHBIX 3aJa4
JUTS1 TIOCTPOEHHUS TIOMCKOBOM CXEMBI U pellleHus 3aaY;

® 3HATh U NMPUMEHATH 00a croco0a MoucKa penieHus 3a1ad (0T TpeOoBaHUS K
YCJIOBHIO U OT YCJIOBUS K TPEOOBAHHUIO);

® MOJEIUPOBATh PACCYKICHUS MPU IOUCKE PEIIeHUs 3a7ady C IOMOIIbIO
rpadcxeMsr;

® BBIJICJISTH ATAlbl PEIICHUS 3a/1a4d U COAEPKaHUE KaXKI0TO ITara;

® UHTEPIPETUPOBATh BBIUMCIUTENbHBIC PE3yJbTaThl B 3ajlaue, MCCIIEIOBATH
MOJIyYEHHOE PEIICHUE 3a/1a4H;



® AHAJIM3MPOBATH BCEBO3MOXHBIE CHUTYAIlMH B3aWMHOTO DPACIIOJNIOXKEHUS JIBYX
O0BEKTOB M M3MEHEHHE UX XapaKTEPUCTHK MPH COBMECTHOM IBM)XEHHH (CKOPOCTH,
BpeMsi, PACCTOSIHHE) MIPH PELICHUH 3a7a4 Ha IBI)KCHUE BYX OOBEKTOB KaK B OJTHOM,
TaK ¥ B MPOTHUBOIOJIOKHBIX HAMIPABICHUSX;

® JiCCIIeIOBATh BCEBO3MOKHBIE CUTYAIIMH NP PEIICHUH 3a/1a4 Ha JBHKCHUE TIO
peKe, paccMaTpUBaTh Pa3HbIE CUCTEMBI OTCUETA;

e peraTh pa3HOOOpa3HbIe 3a7aul «HA YaCTH»,

e pemath 1 0OOCHOBBIBATH CBOE PEIICHHE 3a7a4 (BBIICIATH MaTEMaTHIECKYIO
OCHOBY) Ha HAaXOXJI€HHE YaCTH YUCIIA U YHCJIA 110 €r0 YaCTH Ha OCHOBE KOHKPETHOI'O
CMBICIIa 1poou;

® 0CO3HABaTh U OOBSICHATH UICHTUYHOCTH 337124 Pa3HBIX THIIOB, CBA3BIBAIOIIUX
TpU BeJIWYUHBI (Ha paboOTy, HA TIOKYIIKH, Ha JBMKEHUE); BBIACIATh 3TH BEJIMYUHBI U
OTHOIICHUSI MEXIYy HHMH, NMPUMEHITh WX TPU PEIICHUH 3a7ad, KOHCTPYHPOBATh
COOCTBEHHBIE 3a]]a41 YKa3aHHBIX THIIOB.

B noeceonegnoll scusHu u npu u3yueHuu Opyeux npeomemos:

® BBIJICIIATH MPHU PEIICHUH 3aJ]]a4 XapaKTEePUCTUKUA pacCMaTpUBaeMOM B 3a/1ade
CUTyalliM, OTJIMYHBIE OT peajbHBIX (T€, OT KOTOPhIX aOCTParupOBAIIHCEH),
KOHCTPYHPOBATh HOBBIE CUTYAIIH C YY€TOM ITHX XapaKTEPUCTHK, B YACTHOCTH, TIPH
pellleHnH 33729 Ha KOHIICHTPAIMH, YYUTHIBATh TUIOTHOCTH BEIIECTBA,

e pemiaTh W KOHCTPYUPOBATh 3a/ladll Ha OCHOBE PACCMOTPECHHS pPeajbHBIX
CUTYyalluii, B KOTOPBIX HE TpeOyeTCs TOUHBIN BBIYMCIUTEIbHBIN Pe3yabTar;

e pemiath 3aJayd Ha JBW)KEHHE IO PEKe, paccMaTpuBasi pa3HbIEe CHCTEMBI
OTCYeTa.

Haznaonan zeomempusn I'eomempuueckue gpuzypot

e li3Bnekartb, WHTEPIPETUPOBATH W MPEOOPa30OBBIBATH HHPOPMAIHIO O
TreOMETPUYECKUX PUrypax, MPeACTABICHHYIO Ha YePTEKaX;

e n300pakaTh M3ydaemble (PUTYpBl OT PYKH U C TMOMOIIBIO KOMIBIOTEPHBIX
UHCTPYMEHTOB.

H3mepenus u gviuucienus

® BBINOJIHATh MU3MEPEHUE JJIMH, PACCTOSHUW, BEJIWYHUH YTJIOB, C IMOMOIIBIO
MHCTPYMEHTOB JIJIsl U3MEPEHUM JIJIUH U YTJIOB;

®  BBUHCIATH IUIONIAJM  TMPSAMOYTOJIBHUKOB,  KBaJpaToB,  OOBEMBI
MPSIMOYTOJILHBIX TTapajlieNIeuIe 0B, KyOoB.

B nosceonesnou srcuznu u npu uzyuenuu opyeux npeomemos:

® BBIUUCIIATH PACCTOSIHUSI HA MECTHOCTU B CTAHJIAPTHBIX CUTYalUsX, TUIOIIAIN
YYaCTKOB MPSIMOYTOJIBHON (POPMBI, 00BEMBI KOMHAT;

® BBINOJHATH MPOCTEUIINE TOCTPOEHUS HA MECTHOCTH, HEOOXOAUMBIE B
peaTbHOM KU3HU;

® OIICHUBATH Pa3Mephl peaIbHbIX 00BEKTOB OKPYKAIOIIETO MUPA.

Hcmopus mamemamuku

e XapakTepu3oBaTh BKJIaJl BBLAAIOIIUXCA MAaTeMaTUKOB B  Pa3BUTHUE
MaTeMaTUKU U UHBIX HAYYHBIX 00sacTeil.



BeinyckHuk HayuuTess B 7-9 kiaaccax (@A HMCHOJB30BAaHMA B
NMOBCEIHEBHOM KU3HU U o0ecreYeHUs] BO3MOKHOCTH YCIIEIIHOI0 IMPOJOJIKECHUS
o0pa3oBaHus HA 0a30BOM YPOBHE)

Inemenmovl meopuu MHOIHCECME U MAMEMAMUUECKOU 10ZUKU

e OmnepupoBaTh Ha 0a30BOM YpOBHE MOHSATUSMU: MHOKECTBO, 3JIEMEHT
MHOYECTBA,

NOJIMHOKECTBO, IPUHAJIEKHOCTD;

® 33/1aBaTh MHOYKECTBA NIEPEYUCIICHUEM UX IIEMEHTOB;

® HaxOJuTh IMepecevyeHue, OO0BbEAUHEHHE, IMOAMHOKECTBO B MPOCTEHIINX
CUTYyalusX;

® omepupoBaTh Ha 0a30BOM YpOBHE MOHSATUSIMU: ONpElENeHUE, aKCHOMa,
TEopeMa,

J0Ka3aTeJIbCTBO;

® T[pPHUBOJWUTH MPUMEPHl WU KOHTPIPUMEPHI [Jsi MOATBEPKIACHUS CBOUX
BBICKA3bIBAHUI.

B nosceonegnoii scusnu u npu uzyyeHuu Opyeux npeomemos:

® UCIOJB30BaTh TIpaUUECKOe MPEJCTABICHUE MHOMKECTB JUIsl OINUCAHUS
peaIbHBIX

IPOLIECCOB U SIBJICHUH, MPU PEIICHUH 3a7a4 JIPYTUX YU4eOHBIX MPEIMETOB.

Yucna

e OmnepupoBaTh Ha 0a30BOM YpOBHE MOHSATHUSAMH: HATYpaJbHOE YMCIIO, LIEJI0e
YHUCJI0, OOBIKHOBEHHAs APOOb, NeCATUYHAS IPpOoOb, CMEIIaHHas Ipo0Ob, pallMOHAIBHOE
YHUCII0, apu(PMETHUECKHUIN KBaJAPAaTHBIA KOPEHB;

® 1ICTO0JIb30BaTh CBOMCTBA 4YMCEI W TMpaBwia ACWCTBUN MPHU BBIOJTHEHUU
BBIYMCJICHUM;

® 1ICI0JIb30BaTh MPHU3HAKU AEIUMOCTA Ha 2, 5, 3, 9, 10 mpu BBINOJHEHUU
BBIYMCIICHUH U PEILICHUU HECJIOKHBIX 3a/aY;

® BBLINOJHATH OKPYIVICHWE PAIMOHAIBbHBIX YHMCEI B COOTBETCTBUM C
paBUIAMU;

® OIICHUBATh 3HAYEHHME KBAJPATHOTO KOPHS M3 IOJOKHUTEIBLHOIO IIEJIOT0
YyHpcna;

® pacro3HaBaTh pallMOHAIBHBIC U UPPAITMOHAJILHBIC YHUCIIA;

® CpaBHHBATh YHUCIIA.

B noseceonesnoti orcusnu u npu uzyuenuu Opyaux npeomemos:

® OIICHMBATh PE3YJIbTAThl BEIYMCICHUN IIPU PEIICHUH TPAKTUYECKUX 3a/1a4;

® BLINOJIHATH CPABHEHHUE YHCEIT B pEaIbHBIX CUTYaLIUSX;

® COCTaBJISITh YHCJOBBIC BBIPAKCHHUS IMPU PEIICHUW TMPAKTHYECKUX 3aJad U
3a7a4 U3 APYrux y4eOHBIX MPEIMETOB.

Toscoecmeennvle npeoodpazosanus

® BrImogHATH HECHOXHBIE MPEoOpa3oBaHUsA [JI1 BBIUUCICHUS 3HAYCHHI
YUCJIOBBIX BBIPAKEHHH, COJEp)KAIMMX CTENEHU C HaTypaJdbHBIM IIOKa3aTeseM,
CTETICHH C LIEJIBIM OTPUIIATEIbHBIM MOKA3aTeNeM;



® BBLINIOJIHATh HECIIOKHBIE MPE0Opa3OBaHMs LENbIX BBIPAXKEHUH: PacCKphIBAThH
CKOOKH, IPUBOJIUTH MOJAOOHBIE ClIaracMbI€;

® CNOJb30BaTh (HOPMYJIbl COKPAIIEHHOTO YMHOKEHHS (KBaapaT CYMMBI,
KBaJpaT Pa3HOCTH, PA3HOCTh KBAAPATOB) AJI YNPOIIECHUS BBIYMCICHUA 3HAYECHUN
BBIPAKCHU U,

® BBLINIOJIHATH HECIOXKHBIE MPeoOpa3oBaHusl TPOOHO-IIMHEUHBIX BBIPAXKEHUN U
BBIPAKEHUN C KBaJAPATHBIMU KOPHSIMHU.

B nosceonegnoii scusnu u npu uzyyeHuu Opyeux npeomemos:

® [IOHMMAaTh CMBICH 3alIMCH YKCJIa B CTAHJAPTHOM BH/IE;

® OIepUpoOBaTh Ha 0A30BOM YPOBHE IOHATHUEM «CTAaHAAPTHAS 3aIIUCh YNCIIAY.

Ypaenenusa u nepasencmea

e OmnepupoBaTh Ha 0a30BOM YypOBHE TOHSTHUSMH: PABEHCTBO, YHCIOBOE
PaBEHCTBO,

ypaBHEHUE, KOPEHb YPaBHEHMUS, PCIICHUE YPAaBHEHHUS, YUCIOBOE HEPABEHCTRO,
HEPaBEHCTBO, PCIIICHUE HEPABEHCTBA;

® IPOBEPSATH CIPABEIIUBOCTh YHCIOBBIX PABEHCTB U HEPABEHCTB;

® periaTh JIMHEHHBIE HEPABEHCTBA M HECJIOKHBIE HEPABEHCTBA, CBOJAIIMUECS K
JIMHEHUHBIM;

® pellaTh CUCTEMbI HECJIOKHBIX JIMTHCHHBIX YPaBHCHUM, HEPAaBEHCTB;

® TpOBEpSATh, SBISETCA JHM JIAHHOE YHUCJIO pEIICHUEeM YpaBHEHHS
(HEepaBeHCTBA);

® pemaTh KBaJpaTHbIE YypaBHEHUS 10 (opmyne KOpHEW KBaJpaTHOTO
yYpaBHEHHS;

® 1300paXkaTh PeIIeHNUs] HEPABEHCTB M UX CUCTEM Ha YHMCIIOBOU MPSMOM.

B nosceonesnoui srcuznu u npu uzyuenuu opyeux npeomemos:

® COCTaBIsITh M pEIIaTh JIMHEWHbIE YpaBHEHWS TMpPU peEUIeHUH 3ajad,
BO3HUKAIOIINX B IPYTUX YYCOHBIX MPEIMETaX.

Dynkyuu

e HaxonuTe 3HaueHne QYHKIMH 110 33JaHHOMY 3HAYCHHUIO apryMEHTa;

® HAXOJWTh 3HAUCHHWE apryMeHTa M0 3aJaHHOMY 3HAYCHHIO (QYHKIUU B
HECJIOKHBIX CUTYaIUsX;

® OTpe/eNsITh MOJ0KEHNE TOUYKH 10 €€ KOOpPANHATAM, KOOPJAUHATHI TOYKH T10
€€ TIOJIOKEHUIO Ha KOOPAMHATHON TIJIOCKOCTH;

® 110 rpauKy HAXOIUTh 00JACTh OMpeEICHUS, MHOXECTBO 3HAUCHUH, HYIIU
(GYHKITUY, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA, MMPOMEKYTKH BO3pacTaHUs U yObIBaHUS,
HanOOoJIbIIIEe M HAUMEHBIIIee 3HAYCHUS (YHKIINU;

® CTpOUTh TpaduiK THHEHHON HYHKIIHH;

® TIPOBEPSTH, SIBISIETCS JIM JaHHBIA Tpaduk rpadMkoM 3amaHHON (QyHKIUH
(JInHEeHOM, KBaApaTUYHON, 0OPAaTHON MPONOPLIMOHATIBHOCTH);

® OmNpeeNsITh NPUOIIKEHHBIC 3HAYCHHUS KOOPAMHAT TOYKH TEPECeUCHUS
rpauKoB () yHKIIHII;

® omnepupoBaTh HAa 0a30BOM YpPOBHE TMOHSATHUSMHU: TIOCIEIOBATEIBHOCTS,
apu@MeTHIeCKasi POrPecCHsi, TeOMETpUUIECKasi POTPECCUs;



® pelaTh 337a4d Ha MNPOrPEeCCHU, B KOTOPBIX OTBET MOXKET OBbITh MOJIyYEH
HEIMOCPEICTBEHHBIM NOJICYETOM 0€3 NPUMEHEHHS (POPMYIL.

B nosceonegnoii ocusnu u npu uzyyeHuu Opyeux npeomemos.

® CNOJb30BaTh TIpaUKu peanbHbIX MPOLECCOB W 3aBUCHUMOCTEH s
ONpeJeNieHHs] WX CBOMCTB (HauOONblIME€ WM HAWMEHbIINE 3HAYCHMS, MPOMEXKYTKU
BO3pacTaHusl U yObIBaHUA, 00JIACTU MOJIOKUTEIbHBIX U OTPUIATENIBHBIX 3HAUCHUHN U
T.IL.);

® 1CNOJIb30BaTh CBOWMCTBA JMHEHHOW (yHKUMH M ee rpaduK NpHU pEeLIeHUU
3a/1a4y U3 IpYrux y4eOHbIX MPEIMETOB.

Cmamucmuka u meopus eepoammuocmeil

e lIMeTh TIPE/ICTAaBIICHHE O CTATUCTHYCCKUX XapaKTEPUCTHKAX, BEPOSTHOCTH
CIIy4aiiHOTO COOBITHUS, KOMOMHATOPHBIX 3a]a4aX;

® pemaTrh MPOCTCHUIINE KOMOWHATOPHBIC 3aJlayd  METOJOM IMPSMOTO U
OpPTraHU30BaHHOTO Tiepedopa;

® 1IPCJICTABIIATh JJAHHBIC B BUC TaOJIUII, TUarpaMm, rpad)uKoB;

® uuTaTh WH(OPMAIMIO, TMPEACTABICHHYIO B BHJE TaOJHIBI, JUArPaMMBI,
rpaduka;

® OIpCACHATh OCHOBHBIC CTAaTUCTUYECCKHUE XapPaKTEPUCTHKHA YHCIOBBIX
HaOOPOB;

® OIICHUBAThH BEPOATHOCTH COOBITHUS B MIPOCTEUIIINX CITyHasIX;

® UMeTh IMpEACTaBJICHHE O pOJIM 3aKOHA OOJIBIIMX YHUCENT B MAacCOBBIX
SBJICHUAX.

B noeceonesnoui srcuznu u npu uzyuenuu opyeux npeomemos:

® OIICHUBATh KOJIMUYECTBO BO3ZMOXHBIX BAPUAHTOB METOJIOM Tiepebopa;

® UMETh IIPEJICTABIICHHUE O POJIM MPAKTHYECKH TOCTOBEPHBIX  MAJTIOBEPOSITHBIX
COOBITHI;

® CpaBHUBATh OCHOBHBIE CTATUCTUYECKHE XaPAKTEPUCTUKH, TMOITYyYEHHBIC B
npolecce pelIeHus MPUKIIATHON 3aa4n, U3yUEHUs! PEaIbHOTO SBIICHHUS;

® OIICHUBATh BEPOATHOCTH PEATBHBIX COOBITUH M SIBICHUN B HECIOXHBIX
CUTYalUsX.

Texcmoegvie 3a0auu

e PemaTh HECIOXHBIE CIOKETHBIE 3a7a4d pa3HbIX THUIIOB Ha BCE
apupMeTHIeCKue ACHCTBUS;

® CTPOUTH MOJIEIh YCJOBHS 3a7auu (B BUJIE TaOIUIIbI, CXEMbl, PUCYHKA WJIU
ypaBHEHHUS), B KOTOPOH JaHbI 3HAUYCHUS JABYX M3 TPEX B3aUMOCBS3aHHBIX BEJIIMUWH, C
EJIbI0 TTOVCKA PEIICHUS 3a]1a9H;

® OCYIIECTBIIATH CIIOCOO MOWCKA PEIICHUS 3a/add, B KOTOPOM PACCYXKICHHUE
CTPOUTCS OT YCJIOBHS K TPEOOBaHHIO WIIA OT TPEOOBAHUS K YCIIOBHIO;

® COCTAaBIIATH IUIAH PEIICHUS 33/1a4H;

® BLIJICIIATH ATAIbl PEIICHUS 33/1a4H;

® VHTEPIPETUPOBATh BBHIYUCIHUTEIBHBIE PE3yJabTaThl B 3ajJade, MCCIEI0BATh
MOJIYYCHHOE PEIICHHE 3a/1a4K;



® 3HATh pa3jInYUe CKOpPOCTed OOBEKTa B CTOSUYEH BOJIE, MPOTUB TEUEHUS U 1O
TEYEHUIO PEKU;

® pellaTh 3a/1a4M Ha HaX0KJI€HHE YaCTH YKCIIa U YUCIIA 110 €ro YacTH;

® pelaTh 3a7a4yd pa3HbIX TUMNOB (Ha palOOTy, Ha MOKYNKH, Ha JBHXKEHHE),
CBSI3BIBAIOIINX TPU BEJIMYUHBI, BBIJIEISATh 3TH BEIUUYUHBI U OTHOIICHUS MEXI1Y HUMU;

® HAaXOAWTh MPOLIEHT OT YHUCJIA, YUCIO MO IPOLEHTY OT HEro, HaxOIuThb
MPOLIEHTHOE CHUYKEHHUE WJIM MPOLIEHTHOE NOBBIILIEHNE BETUYNHBL;

® pelIaTh HECIOXKHBIE JIOTHUECKUE 3314l METOJIOM PaCCyKIACHUM.

B nosceonegnoii scusnu u npu uzyyeHuu Opyeux npeomemos:

® BBIJIBUTaTh TUIOTE3bl O BO3MOXKHBIX MPEICIbHBIX 3HAYEHHUSX MCKOMBIX B
3a/laye BEJIUYMH (AesaTh MPUKUIKY)

TI'eomempuueckue uzypot

® OIEepUpPOBATH HA 0230BOM YPOBHE MOHATUSIMU F€OMETPUUYECKUX PUTYD;

® U3BJIEKaTh MH(OPMAIMIO O TEOMETPUUYECKUX (DUTypax, IPEICTABICHHYIO Ha
yeprexax B IBHOM BUJIE;

® [IPUMEHSTH VISl PEIICHUs 3aJlay TeOMETpUYecKrue (PakThl, €CIN YCIOBUS UX
NpUMEHEHHUS 3aJJaHbl B SIBHOU opme;

® peliaTh 3aJa4i Ha HaXO0XKJACHUE TeOMETPUUECKUX BEIMYHMH MO 00pa3lam WiH
aNIrOPUTMaM.

B nosceonegnoii scusnu u npu uzyyeHuu Opyeux npeomemos:

® JCIOJb30BaTh CBOWCTBA I€OMETPUUECKUX (GUIYp IJs PELIEHUS THUIOBBIX
3a]a4, BO3HUKAIOIIMX B CHUTyalUsX I[OBCEIHEBHOW HM3HH, 3a7ad MPAKTHUUECKOIO

COJICpKaHMS.

Omnowenusn

e OIepupoBaTh Ha 0a30BOM ypOBHE MOHSATHUSAMH: PABEHCTBO (PUTYp, paBHBIC
burypsi, PaBEHCTBO TPEYTOJIBLHUKOB, MapauIeIbHOCTh PSIMBIX,

NEPHEHIUKYISPHOCTD MPSAMBIX, YTIIbl MEXAY NMPSAMBIMH, NEPIEHAUKYISAP, HAKIIOHHAS,
IPOEKIUSI.

B noeceonesnoui scusnu u npu uzyueHuu opysux npeomemos:

® JICII0JIb30BAaTh OTHOWIEHUS ISl PELICHUS MPOCTEUIINX 3a]1a4, BO3ZHUKAIOIINX
B PEAIBHOM KU3HHU.

H3mepenusa u eviuucienus

® BBINOJHATh MU3MEPEHUE JJIMH, PACCTOSIHUM, BEIWYMH YTJIOB, C ITOMOIIBIO
MHCTPYMEHTOB JIJIsl U3MEPEHUM JJIMH U YTJIOB;

e IpUMEHATHL (OPMyNBI mNepuUMETpa, IUIOMAAXM W 00beMa, ILUIOIIAJH
MMOBEPXHOCTH OTJAEIbHBIX MHOTOTPAHHUKOB IPHU BBIYUCICHUAX, KOTJa BCE JAaHHBIE
WMEIOTCA B YCIIOBUH;

e npumMmeHATH Teopemy Iludaropa, 0a30BbIc  TPUTOHOMETPHUCCKHUE
COOTHOIICHUS JJI1 BBIYHUCJIEHHUS JJIMH, PACCTOSHUM, IUIOMAAEH B MPOCTEUIINX
ciay4Jasix.

B nosceonesnoti orcusnu u npu uzyuenuu Opyaux npeomemos:



® BBIYMCIIATh PACCTOSIHUS HA MECTHOCTU B CTAHJAPTHBIX CUTYaLUAX, IUIOMIAAN
B MPOCTEHUIIUX cly4yasiX, NPUMEHATh (QOpMyIbl B MNPOCTEHUIINX CUTyallUsiX B
NOBCEIHEBHOM KU3HMU.

TI'eomempuueckue nocmpoenusn

e 1300paxaTh TUIOBbIE IIOCKKE (QUTYPHI U (UTYPBI B IPOCTPAHCTBE OT PYKH
U C IOMOIIBIO UHCTPYMEHTOB.

B nosceonegnoii ocusnu u npu uzyueHuu opyeux npeomemos:

® BBINOJHATh MPOCTEHIINE TOCTPOEHUST HAa MECTHOCTH, HEOOXOIHUMBIE B
pEATBHOM KU3HMU.

I'eomempuueckue npeobpazosanusn

e Crpoutb Qurypy, CUMMETPUUYHYIO JaHHOW (PUrype OTHOCUTENbHO OCH U
TOYKH.

B nosceonesnoii srcuznu u npu usyuenuu opyux npeomemos:

® PACIO3HABATh JIBH)KCHHE 00BEKTOB B OKPYKAIOIIEM MHPE;

® PACIO3HABaTh CUMMETPUYHBIE (PUTYPHI B OKPYKAIOLIEM MUPE.

Bexmopul u koopounamal Ha niockocmu

e omnepupoBaTh Ha 0a30BOM YPOBHE IOHSTHSIMHU BEKTOpP, CyMMa BEKTOPOB,
IIPOU3BECHNUE BEKTOPA Ha YNCJIO, KOOPAUHATHI Ha IJIOCKOCTH;

® ONpeleNsTh MPUONMKEHHO KOOPAMHATHI TOYKU MO €€ H300PAKEHHIO Ha
KOOPAMHATHOM IIJIOCKOCTH.

B nosceonesnoui srcuznu u npu uzyuenuu opyeux npeomemos:

® JICIIOJIb30BaTh BEKTOPBI I PELICHUS IPOCTEHMIIMX 3a1a4 Ha OIpEIeIICHUue
CKOPOCTH OTHOCUTEIBHOI'O JBUKECHUS.

Hcmopusa mamemamuku

® ONUCHIBATh OTAEIbHBIE BBIAAIOLIMECS PE3YJIbTAThl, MOJTYYECHHBIE B XOE
pa3BUTHUSA MAaTEMATHUKHU KaK HAYKH;

® 3HATh MPUMEPHl MATEMATUYECKUX OTKPBITUA U HX aBTOPOB, B CBSI3H C
OT€YECTBEHHON U BCEMUPHOM HCTOPUEH;

® [IOHMMAaTh POJIb MATEMATUKU B pa3Butuu Poccum.

Memoowr mamemamuxu

® BLIOUPATH MOIXOSAIINN U3yUYEHHBIN METOJ JIJIsl PEIICHUSI N3yUYEeHHBIX THIIOB
MAaTeMaTHYECKHUX 3a/1a4;

® [PUBOAUTH MPUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEW B OKPYXKAIOLIECH
JNEUCTBUTEIIBHOCTHU U MPOU3BEACHUAX HCKYCCTBA.

BbIMyCKHUK MOJYYHT BO3MOXKHOCTHL HAYYUThCHd B 7-9 Kiaccax s
o0ecrneyeHHUsI BO3MOKHOCTH YCIEIIIHOT O MPOIXO0JIKeHUsI 00pa30BaHNA HA 0a30BOM
H yIr1y0JJIeHHOM YPOBHSAX

Dnemenmovt meopuu MHOHCECME U MAMEMAMUUECKOU 102UKU



e OnepupoBaTh NOHATHAMHU: ONPEAECICHHUE, TEOPEMA, AKCUOMA, MHOYXECTBO,

XapakTEPUCTUKA MHOMKECTBA, O3JIEMEHT MHOXECTBA, IyCTOE, KOHEYHOE U
OECKOHEUHOE MHOXECTBO, MOJMHOXKECTBO, MPUHAJJICKHOCTh, BKIIIOUCHUE, PABEHCTBO
MHOECTB;

® 1300pa)kaTh MHOXXECTBA M OTHOIIEHHWE MHOXXECTB C IOMOIIbIO KPYroB
Ditnepa;

® OmpenensiTh NPUHAJICKHOCTh JJIEMEHTA MHOXKECTBY, OOBEIMHEHUIO U
MEPECEYEHNUIO MHOKECTB;

® 33/1aBaThb MHOXKECTBO C IMOMOIIBIO MEPEYUCIECHUS SJIEMEHTOB, CIOBECHOIO
OTIMCaHUS;

® OIepUpOBaTh TMOHSITUSMH: BBICKa3bIBAHUE, HWCTUHHOCTh U JIOXKHOCTh
BBICKA3bIBaHMs, OTPHUIIAHME BBICKA3bIBAHUM, OIEpallMM HAJ BBICKA3bIBAHUSIMU: W,
WJIH, HE, YCIIOBHBIE BBHICKA3bIBAHUS (MMILTUKALIUHN);

® CTPOWTH BHICKA3bIBaHUsI, OTPUIIAHUS BHICKA3bIBAHU.

B nosceonesnoii srcuznu u npu usyuenuu opyux npeomemos:

® CTpPOUTH IECMOYKHM YMO3aKIIOUEHUW HAa OCHOBE HCIOJIb30BaHUS MPABUI
JIOTUKHU;

® 1ICII0JIb30BaTh MHOXKECTBA, OMEpaIliu C MHOXKECTBaMHU, MX Tpaduueckoe
MpEJCTABICHUE 111 OMMCAHUS PEATIbHBIX MPOIECCOB U SIBJICHUM.

Yucna

e OrnepupoBaTh MOHATUSIMH: MHOXECTBO HATypaJIbHBIX YHCEN, MHOXECTBO
LEIbIX YHCEN, MHOXECTBO pAlMOHAJIbHBIX YHUCEJI, HWPPALMOHAIBHOE YHUCIIO,
KBaJpAaTHBI KOPEHb, MHOYKECTBO JECHCTBUTENIBHBIX YHUCEI, T'E€OMETPUYECKas
UHTEpIpPETALUs HATYPAIbHBIX, LIEJIbIX, PALIMOHAIBHBIX, JEHCTBUTEIIBHBIX YUCET;

® [TIOHUMATh U OOBSCHITH CMBICI TTO3UIIMOHHOMN 3aITUCH HATYPAIBHOTO YHCIIA;

® BLINOJIHATh BBIYHUCICHUS, B TOM YHUCJIE C UCIOJb30BAaHHEM MPHUEMOB
palMOHATbHBIX BEIYUCICHUN;

® BBLINIOJIHATH OKPYTJIEHUE PALIMOHAIBHBIX YHCEI € 3aJaHHON TOYHOCTBIO;

® CpaBHMBATh PAllMOHAJIBbHbBIE U HPPALMOHAIBHBIE YHCIIA;

® IIPE/ICTABIISATH PAIMOHAIBHOE YHCIIO B BUJIE JECATUIHON APOOH

® YIIOpSIOYMBATh YKCIIA, 3aMMCAHHBIE B BUJE OOBIKHOBEHHOW U JCCATUYHOMN
apoou;

e HaxoauTh HOJ/[ u HOK yucen u ucnosib30BaTh UX MPH PEIICHUH 33/1a4.

B nosceonesnou srcuznu u npu uzyuenuu opyeux npeomemos:

® [PUMEHATh TpaBWiIa NPUOITIKCHHBIX BBIYUCICHUNW TIPU  PEIICHUU
MPAKTUYECKUX 3a7]a4 ¥ PEIICHUH 3a]1a4 IPYTUX YICOHBIX MPEIMETOB;

® BLIIOJHATH CpPAaBHEHUE PE3YJbTATOB BBIUHMCICHHN TPU  PEIICHUU
MPAKTHYECKUX

3a/1a4, B TOM YMCJI€ MPUOIMKEHHBIX BBIYMCIICHUI;

® COCTaBJISATh M OLEHUBAaTh YHUCJIOBBIE BBIPAXKEHUS TMPU  PEIICHUU
MPAKTUYECKUX 3a/1a4 U 3a7a4 U3 JPYrux yueOHbIX MPEIMETOB;

® 3alMChIBATh U OKPYIJISITh YHUCJIOBBIE 3HAYEHUS PEANbHBIX BEIUYUH C
HCIIOJIb30BaHUEM PA3HBIX CUCTEM HU3MEPEHUSI.

Tostcoecmeennvle npeoodpazosanus



® ONEPUPOBATH MOHATUSMU CTENIEHU C HATypaJbHBIM MOKa3aTelIeM, CTEIEHU C
LETIBIM OTPULIATEIILHBIM MMOKA3aTeNIeM;

® BBHIMIOJIHATH MPE0Opa30BaHUsl 1ETbIX BHIPAKECHUM: ACHCTBUS C OJHOUYICHAMU
(cioxeHue, BbIYMTaHWE, YMHOXKEHHE), IEHUCTBHS C MHOTroudjleHaMH (CJIOKEHHE,
BBIYUTAHUE, YMHOXEHUE);

® BBLITIOJIHATH Pa3ioKEHUE MHOTOWICHOB HA MHOXHUTEIN OJHUM U3 CIOCOOOB:
BBIHECEHHE 3a CKOOKy, TpYIIHUPOBKA, HCIOIb30BaHUE (OPMYI COKPAIlEHHOTO
YMHOKEHUS;

® BBHIJICIIATH KBaAPAT CYMMBI U Pa3HOCTH OJTHOUJICHOB;

® pacKJIaJbIBaTh HA MHOXKUTEIIU KBAJIPATHBIN TPEXUJICH;

® BBINOJHATh MPeoOpa3oBaHusl BRIPAKECHUH, COACPIKAIIMX CTENEHU C IETbIMU
OTPHUIIATEJILHBIMU TOKA3aTeNIIMH, MEPEXOJAUTh OT 3alKMCH B BHUJI€ CTENCHH C IEJIBbIM
OTPHUIIATEJILHBIM TIOKA3aTeJIEM K 3aIIUCH B BUJIE APOOH;

®  BBINOJHATH MpeoO0pa3oBaHusl  JAPOOHO-PAIMOHANIBHBIX  BBIPAXKEHUMN:
COKpareHue apo0eii, mpuBeJaeHUE anredpandeckux Apooei K o0IeMy 3HaMeHaTeto,
CIIO)KCHHME, YMHOXXEHHE, JIeJICHHE  alreOpamdeckux  ApoOeil,  BO3BEJCHUC
anreOpanyeckoi Ipodu B HATYPAJIbHYIO U [Ty OTPUIIATEIILHYIO CTEIICHb;

® BBHITIOJIHATH MTPe0Opa3oBaHUsI BRIPAKCHHUH, COICPKAIIUX KBaApaTHBIC KOPHHU;

® BBICIATH KBaJApaT CYMMBI WJIM Pa3sHOCTH JIBy4J€HAa B BBIPAXKEHUSX,
CoJIepIKallluX KBaJApaTHbIC KOPHU,

® BEHITIOJIHATH TTPeoOpa3oBaHus BRIPAKECHUM, COIEpIKAIIUX MOITYIIb.

B nosceonesnoti sicuznu u npu uzyuenuu opyeux npeomemos.

® BBITNOJHATH MPEeoOpa3oBaHMsI W JEWUCTBUS C YWCIAMM, 3allMCAaHHBIMU B
CTaHJapTHOM BUJIE;

® BBINOJHATH MPeoOpa3oBaHUsl aNreOpanvdecKUX BBIPAKESHHM TPH PEIICHUU
3a/1a4 IPyrux y4eOHBIX IPEIMETOB

Ypasnenusn u nepasencmea

® OIEpUPOBATH TOHATHAMHU: YpaBHECHHE, HEPABEHCTBO, KOPEHb ypaBHEHUS,
peleHre HepaBeHCTBA, PABHOCUIIbHBIC YPaBHEHHMS, 00JIaCTh ONIPEACIICHUS YPaBHEHHUSI
(HEpaBEeHCTBa, CUCTEMbI YPAaBHECHHU I WJIM HEPABEHCTB);

e peliaTh JIMHEHHbIC YpaBHEHUS W ypaBHEHUSA, CBOJMMBIC K JIMHEHHBIM C
ITOMOIIIBIO TOXKACCTBEHHBIX ITPeoOpa30BaHUIA,

® pelmiaTh KBaJpaTHbIC YpPaBHEHUS W ypaBHEHHUS, CBOJMMBIE K KBaJPaTHBIM C
ITOMOIIIBIO TOXKACCTBEHHBIX ITPeoOpa30BaHUIA,

® penraTh APOOHO-TMHEHHBIC YPAaBHCHUS

® peniaTh NPOCTEHIINe HppallMOHaIbHbIC YPABHEHHUS BU/IA;

e pemarth YpaBHEHHS CIOCOOOM pa3loKEHUS Ha MHOXUTEIM M 3aMEHbI
IIEPEMEHHO;

® CIOJb30BaTh METOJ HWHTEPBAJIOB IS PpEIICHUS MEIbIX U ApPOOHO-
palMOHaTbHBIX HEPABCHCTB;

e peniaTh JUHEHHbBIC YPaBHEHUSI M HEPABEHCTBA C IMapamMeTpaMu;

® periaTh HECI0XKHBIE KBaJpaTHBIC YPABHEHHS C MapaMeTpoOM;

® periaTh HECI0KHBIE CUCTEMBI JIMHEWHBIX YPAaBHEHUM C TTapaMeTpaMu;



® pelIaTh HECIOKHBIEC YPABHEHUS B LIEJIBIX YMCIIAX.

B nosceonegnoii scusnu u npu uzyyeHuu Opyeux npeomemos.

® COCTaBJATh M pEIaTh JIMHEHMHBIE M KBAJPATHBIE yPaBHEHUs, YPABHECHMS, K
HUM CBOJSILINECS, CHCTEMBI JUHENHBIX YPAaBHEHUH, HEPABEHCTB IIPU PEILECHUU 3a4a4
JIpYTruX y4eOHBIX MPEAMETOB;

® BBINOJHATH OLIEHKY MPaBAONOA00Us pPE3yabTaToB, MOJYy4YaeMbIX IpH
pELLICHUN JIMHEWHBIX U KBaJApaTHBIX YPABHEHUN U CHUCTEM JIMHEWHBIX YPaBHEHUU U
HEPaBEHCTB MPH PELIEHUH 3aJ]1ay APYTUX yU4eOHBIX IPEIMETOB;

® BEIOMPATh COOTBETCTBYIOLIME YPaBHEHUS, HEPABEHCTBA WJIM UX CUCTEMBI JJIs
COCTaBJICHUS MAaTeMaTHU4YEeCKOW MOJEIM 3aJaHHOM pEAJIbHOM CUTyallUW WU
IIPUKJIAHOM 3a/1a4H;

® YMETb WHTEPIPETUPOBATH IOJYYEHHBIA TNPU PEUIEHUU YpPABHEHUS,
HEPABEHCTBA WJIM CHUCTEMBbI PE3yJIbTaT B KOHTEKCTE 3aJaHHOM pEajbHON CUTyaluu
WIM TIPUKJIaAHON 3aa4u.

Dynkuyuu

® ONEepUPOBATh MOHIATUIMU: (DYHKIIMOHAJIbHAS 3aBUCUMOCTh, QYHKIIUA, TpaduK
GyHKIIMHU, cocoObl 3aaHusl (YHKIMH, apryMEHT M 3HaueHue (yHKUIUU, 00JacTh
ONpEJICNICHUs] U MHOXECTBO 3HA4YeHUW (QYHKUUU, HYIH (QYHKIHH, TPOMEKYTKH
3HAKOMOCTOSHCTBA, MOHOTOHHOCTh (DYHKIIMH, YETHOCTH/HEUETHOCTh () YHKIIUH;

e cCTpouTh TpaduKu JHMHEHHOW, KBAApaTUYHOU (QYyHKIUH, oOpaTHOM
IIPOIIOPLMOHATILHOCTH;

e Ha IpuUMepe KBaJpaTUYHOW (YHKIMU UCHOJIB30BaTh IMpeoOpa3oBaHuUs
rpaduka GyHKIINY;

® COCTaBIIATh YPABHEHUS MPAMOM 110 3aJaHHBIM YCIIOBUAM: IPOXOIALLEH Yepes
IBE TOYKM C 3aJaHHBIMM KOOPAMHATAMH, IPOXOIAIIECH 4Yepe3 NAHHYI TOUYKY H
MapAJUICIIbHOW TaHHOW MIPSMOM;

e yicceI0BaTh (DYHKITUIO TI0 €€ rpaduKy;

® HAXOAWUTb MHOXECTBO 3HAYECHUH, HYIH, NPOMEKYTKH 3HAKOIIOCTOSHCTBA,
MOHOTOHHOCTHU KBaJIpaTUYHOUN (PYHKLINU;

e  ONepupoBaTh MOHATHUAMHU:  IIOCJIEIOBATENbHOCTb,  apu(pMeTHUeCKast
IIPOTPECCHs], TEOMETPUYECKAS IIPOTPECCH;

e pemiath 3a/1a4i Ha apUPMETHUECKYIO U TE€OMETPHUUECKYIO TPOrPECCHIO.

B nosceonesnoii srcuznu u npu usyuenuu opyeux npeomemos:

® JUIIOCTPUPOBATH C IMOMOUIbIO TIpaduKa peanbHYI0 3aBUCHUMOCTh WJIU
IIPOLIECC 10 UX XapaKTEPUCTUKAM;

® JICTIOJB30BAaTh CBOMCTBA M TpauK KBAaIpPATUYHONW (DYHKIUU MPU PELICHUH
3a/1a4 U3 Apyrux y4eOHbIX IPEAMETOB.

Texcmosvie 3a0auu

e pemaTrh IPOCTBIE M CIOXHBIE 3aJa4d PA3HBIX THUIOB, a TaKXeE 3aJa4d
ITOBBIIEHHON TPYJIHOCTH;

® JCIOJIB30BATh PA3HbIE KPATKHE 3aIIMCU KaK MOJEIN TEKCTOB CIIOXKHBIX 33134
JUIs1 TOCTPOEHHUSI IOMCKOBOM CXEMBI M PELICHUS 3a1a4;

® pas3nnyaTh MOJEIb TEKCTa M MOJEIb PELICHUS 3a4ayd, KOHCTPYMPOBATH K
OTHOW MOJIEIIN PEIICHUS HECIIOKHOM 3a/1a4i Pa3Hble MOJEIN TEKCTA 3aa4H;



® 3HATh U NMPUMEHATH 00a crocoba moucka pemeHus 3aaad (oT TpeOoBaHUS K
YCJIOBHIO U OT YCJIOBUS K TPEOOBAHHUIO);

® MOJENUPOBATH PACCYKJIECHUS MPU IMOMCKE PEHIeHHs 3aJad C MOMOIIbIO
rpadcxemMsl;

® BBIJICIISATH ATAMbl PEIICHUS 3aJ]a4H U COACPKAHUE KaXKIOro 3Tara;

® YMETh BHIOMPATh ONTUMAJIbHBIA METO/] PEIICHHUS 3a/1aud U OCO3HABaTh BHIOOD
METO/1a, pacCMaTpUBaTh PAa3JIMYHbIE METOJbl, HAXOJUTh pPa3HbIC PEIICHUs 3aJayH,
€CJIM BO3MOKHO;

® aHAIM3UPOBATH 3aTPYAHECHUS NIPU PEIICHUH 3a/aY;

® BBIOJIHATH pa3jiMyHble MpeoOpa3oBaHUsl NPEIJIOKEHHOM  3ajauu,
KOHCTPYHPOBATh HOBBIE 33/1a4U U3 JJAHHOM, B TOM YHClie 0OpaTHBHIE;

® UHTEPNPETUPOBATH BBIUMCIUTENIbHBIE PE3YNbTaThl B 3ajaue, UCCIeI0BAThH
NOJIYYEHHOE PEeIlEeHUE 3a/1a4u;

® AQHAJIM3UPOBATH BCEBO3MOXKHBIE CHUTYal[MU B3aMMHOTO PACIIONOXKEHUS JBYX
00BEKTOB M M3MEHEHHE WX XapaKTEPHUCTHK MPU COBMECTHOM JIBIXKEHUU (CKOPOCTb,
BpEMsI, PACCTOSIHUE) MPU PEIISHUM 3aJ1ad Ha JBIKCHHUE JBYX OOBEKTOB KaK B OJTHOM,
TaK ¥ B TPOTUBOTIOJIOKHBIX HATIPABICHUSAX;

® 1ICCJIEIOBATh BCEBO3MOKHBIE CUTYAIlUH MPU PEIICHUH 3a/1a4 Ha JBUKEHUE TI0
peKe, paccMaTpUBaTh Pa3HbIE CUCTEMbI OTCUETA;

e pelaTh pa3HOOOpa3HbIe 3a7a4l «Ha YacTuy,

e pemaTh U 0OOCHOBBIBATH CBOE PEIICHHE 3a7au (BbLACIATh MAaTEMAaTUYECKYIO
OCHOBY) Ha HaXO>KJI€HUE YaCTH YHCJIa M YHCIIA M0 €ro YaCTH Ha OCHOBE KOHKPETHOTO
CMBICIa Ipoowu;

® 0CO3HaBaTh U OOBACHITH UACHTUYHOCTH 33/1a4 PA3HBIX TUIIOB, CBA3BIBAIOIINX
TPU BEJIMYUHBI (Ha pabOTy, Ha MOKYNKH, Ha JBUKEHUE), BBIACIATh 3TH BEIIMYUHBI U
OTHOIICHHUS MEXAY HUMH, NMPUMEHATh UX MPHU PEIICHUU 3a/1ad, KOHCTPYUPOBATh
cOOCTBEHHBIE 3a]1a4 YKa3aHHBIX TUIIOB;

® BJIAJETh OCHOBHBIMM METOJAaMHU pEIICHUS 3aJad Ha CMECH, CIUIaBhI,
KOHIIEHTPAIIHH;

e pemarth 3aJaud Ha TMPOIECHTHl, B TOM YHCIIE, CJIOXKHBIE TPOIEHTHI C
000CHOBaHUEM, HCIIONIB3YS pa3HbIe CIIOCOOBL;

® pemiath JIOTMYECKHE 3aJa4dl Pa3HbIMH CIOCOO0aMHU, B TOM YHCIE, C JIByMS
0JIOKaMH U ¢ TpeMs OJIOKaMH JTAHHBIX C TTOMOIIBIO Ta0JIHII;

e pemarh 3a7a4d MO KOMOWHATOPHKE W TEOPUH BEPOSITHOCTEH HAa OCHOBE
MCITIOJIb30BaHUS U3YYCHHBIX METOJIOB U 000CHOBBIBATH PEIICHUE;

® peliaTh HECIOKHBIE 3a/1a4M 110 MATEMAaTUYECKOU CTaTUCTHUKE;

® OBIAJETh OCHOBHBIMM  METOJAMHM  PEIICHUS  CIOXKETHBIX  3aj]au:
apupMeTH4eCcKul, anreOpanmdeckuii, miepedop BapHAHTOB, T'C€OMETPUUYCCKUA,
rpadugeckuii, MPUMEHATh UX B HOBBIX IO CPABHEHHIO C U3YYCHHBIMU CUTYAITUSIX.

B noeceonegnoii sxcuznu u npu uzyueHuu opy2ux npeomemos:

® BBIICJISITh MPU PEUICHUU 33/1a4 XapaKTEPUCTUKHU paccMaTpUBaeMOM B 3a/1aue
CUTyallud, OTJIUYHBIE OT peajbHbIX (T€, OT KOTOPhIX aOCTParupoBAIIKCH),



KOHCTPYMPOBATh HOBBIE CUTYAllUH C YYETOM JTHUX XapaKTEPHUCTHK, B YACTHOCTH, NPH
pEelIeHNN 3aa4 Ha KOHUEHTPALWU, YYUThIBATh IJIOTHOCTh BELIECTBA;

e pemarh M KOHCTPYHPOBATh 3a/laud Ha OCHOBE PACCMOTPEHUS PEAIBHBIX
CUTYallUii, B KOTOPbIX HE TPEOYeTCA TOUHBIA BHIYMCIUTEIbHBIN pe3ysbTaT;

e pemaTh 3aJayd Ha JBW)KEHUE II0 pEKe, paccMaTpuBas pa3Hble CUCTEMBI
oTcyerTa.

Cmamucmuka u meopus éeposamuocmeil

® ONEepUpPOBaTh MOHATUSAMU: CTOJNOYAThIE M KPYrOBBIE JAMATrpaMMbl, TaOJIUIIbI
JaHHBIX, CpeliHee apudMeTuIecKoe, MeuaHa, HauboJbIlee U HauMEHbIIee 3HAUCHUS
BBIOOPKHM, pa3max BBIOOPKHM, IUCIEPCUSt M CTaHAApPTHOE OTKIOHEHHE, Cly4yailHas
U3MEHUYMBOCTB;

e K3BJEKaTh MH(GOPMAIMIO, MPEICTAaBICHHYIO B TaOJUIaX, Ha JUarpammax,
rpadukax;

® COCTaBJIATh TAOJMIIBI, CTPOUTH AUMArpaMMbl U rpad)Ki Ha OCHOBE JaHHBIX;

® ONEepUpPOBATh MOHATHUSAMU: (PaKTOpHAN YUCIIA, IEPECTAHOBKM U COYETAHUA,
TpeyroiabHuk [lackans;

® IPUMEHSTH MPABUIIO MPOU3BEACHUS MPU PEIICHUH KOMOMHATOPHBIX 3a]1a4;

® ONepUpOBaTH TMOHATUAMH: CJIyYaWHBIA ONBIT, CIy4ailHBIA  BBIOOD,
UCIIBITAHUE, OJJEMEHTapHOE  cllydailHoe coObITHE  (MCXOX),  KJIaCCHMYECKOe
OIpe/IeJICHUE BEPOSITHOCTU CIIy4alHOTO COOBITHS, ONEpaluu Haja CIy4alHbIMU
COOBITHSMH;

® MIPECTaBIATh HHPOPMALUIO C IIOMOILBIO KPYTroB Diijiepa;

e pemarh 3aJayd Ha BBIYMCICHUE BEPOSTHOCTH C IOACYETOM KOJIHMYECTBA
BapUaHTOB C MOMOIIBI0O KOMOMHATOPUKH.

B nosceonegnoii socusnu u npu uzyyeHuu Opyeux npeomemos.

® U3BJIEKAaTh, MHTEPOPETUPOBATH U MpeoOpa3oBbIBaTh HH(POpPMAIHIO,
Ipe/CTaBICHHYIO B TaOJIUIaX, HAa Juarpammax, rpadukax, oTpa)xarollyro CBONCTBa U
XapAaKTEPUCTHUKH PEaJIbHBIX ITPOLIECCOB U SBJICHUN;

® OMNpeAeNsiTh CTAaTUCTUYECKUE XapaKTEPUCTUKU BBIOOPOK MO Tabiaumam,
auarpaMmam, rpadukaM, BBIIIOJIHATH CPAaBHEHUE B 3aBHCHUMOCTH OT L€ PELICHUS
3a/1auy;

® OLIEHUBATh BEPOSITHOCTh PEAJIbHBIX COOBITUH U SIBICHUH.

I'eomempuueckue guzypot

® OIEPUPOBATH MOHATUSIMH T€OMETPUUECKUX (QUTYD;

® U3BJICKaTh, WHTEPIPETUPOBATH W MpeoOpa3oBbIBATH HH(OPMAIUIO O
T€OMETPUIECKUX PUTYypax, MPEACTABICHHYIO Ha YePTEKAX;

® MPUMEHSATHh TeoMeTpuuYecKre (aKThl IS PEIICHHUsS 3a1ad, B TOM YHUCIE,
MPEIOJIAraroMX HECKOIBKO IIAr0OB PEUICHNUS;

e (hopMyIHPOBATH B MPOCTEUIIINX CIydasiX CBOMCTBA U MPU3HAKHU PUTYD;

® JI0KAa3bIBATh T€OMETPUUECKNE YTBEPKICHHUS;



® BJIJIETh CTAHJAPTHOM Kiaccudukanuen miockux (¢uryp (TpeyrojibHUKOB H
YEeThIPEXYTOJIbHUKOB).

B nosceonegnoii scusnu u npu uzyueHuu opyeux npeomemos:

® [LCIIOJNIb30BaTh CBOWCTBA TE€OMETPUYECKUX (UTyp [ peuieHus 3aaad
MPAKTUYECKOTO XapaKTepa U 3a/1a4 U3 CMEKHBIX JUCHUIUIMH.

Ommnowenusn

® ONEpPUPOBATh MOHATUSMM: PABEHCTBO (DUTYp, paBHbIE (PUTIYPHI, PABEHCTBO
TPEYrOJbHUKOB, NapaJlIeIbHOCTh MPSAMBIX, MNEPIEHIUKYISIPHOCTh MNPSMbBIX, YTJIbI
MEXAYy TMpSAMbIMHU, NEPHEHAMKYJSAp, HAKIOHHAsA, TMpOeKuus, mnojodue Quryp,
no/100HbIe (PUTYpBI, TOJOOHBIE TPEYTOJIbHUKH;

® IpuUMeHsATh TeopeMy Darieca U TeopeMy 0 IPONOPLUUOHAIBHBIX OTPE3KaX Mpu
pELIeHUH 3a/1a4;

® XapaKTEepHU30BaTh B3aMMHOE PACIIOJIOXKEHUE MPAMOU M OKPYKHOCTH, JBYX
OKPYKHOCTEH.

B nosceonegnoii scusnu u npu uzyyeHuu Opyeux npeomemos:

® CIOJB30BaTh OTHOIIEHUS JJIA PEIICHUs 3a7a4, BO3HUKAIOMIMX B PEabHOU
KU3HU.

H3mepenus u evtuucnenusn

e OrnepupoBaTh TMPEACTABICHUSIMU O [IJIMHE, IUIOMIaaAW, O0BeMe Kak
BenuuuHamu. [lpumenats Teopemy Iludaropa, Gopmynsl 1wiomanu, odbeMa MpH
pEIlIEHNU MHOTOIIIArOBBIX 3aj1a4, B KOTOPBIX HE BCE JIAHHBIC IMPEJICTABJIEHHI SIBHO, a
TpeOYIOT BBIYMCIICHUM, OTIEPUPOBATH 00JIee ITUPOKUM KOJIMIECTBOM (OPMYJI IJIUHBI,
IUIOIIAIA, 00hEMA, BBIUYMCISATh XapaKTEPUCTUKH KOMOWHANMN (GUryp (OKpy>KHOCTEH
U MHOTOYTOJBbHHUKOB) BBIYUCIIATH PACCTOSHUA MEXAy QGUTypaMu, TPUMEHSTH
TpUTOHOMETpUYecKue (OPMYJIBI IS BBIUUCICHUM B OO0Jiee CIOXKHBIX CIydasx,
MPOBOAUTH BHIYMCIICHUSI HA OCHOBE PaBHOBEJIMKOCTH U PABHOCOCTABJICHHOCTH;

® IIPOBOJIUTH MPOCTHIC BEIYUCIICHUS Ha O0BEMHBIX TEJaX;

e (opMynmHMpoBaTh 3aauyd Ha BBIYMUCICHHE JIMH, TUIOMIANEH U OOBEMOB U
peliaTh ux.

B nosceounesnoti ocusnu u npu usyueruu oOpyeux npeomemos:

® [IPOBOJAUTH BBIYMCIICHHUS HA MECTHOCTH;

® NMPUMEHATH (POPMYJIBI TIPH BBIUYMCICHUSX B CMEKHBIX YUSOHBIX IIPEIMETAX, B
OKPY’KAIOMIEH IEHCTBUTEIILHOCTH.

I'eomempuueckue nocmpoenusn

e m300pakaTb reoMeTpuyeckue (HUTypsl MO TEKCTOBOMY M CHMBOJBHOMY
ONHCAaHUIO;

e CBOOOJTHO ONEPUPOBATh YEPTSHKHBIMH HMHCTPYMECHTAMH B HECIIOKHBIX
cay4dasx,

® BBINOJHATh MOCTPOCHUSI TPEYTrOJbHUKOB, MPUMEHSATH OTIEJIbHBICE METOIbI
MOCTPOCHUM [UPKYJIEM U JIUHEHMKOW M MPOBOAUTH MPOCTEUIIINE UCCIEIOBAHUS YHUCIIa
pELICHU;



e 1300pakaTb THUIIOBBIE IUIOCKME (PUIypbl U OOBEMHBIE Tela C IMOMOILBIO
IIPOCTEUIINX KOMIIBIOTEPHBIX WHCTPYMEHTOB. B IOBCEIHEBHOW >XHU3HU U IpPHU
W3YYEHHUH IPYTUX NPEIMETOB:

® BBINOJHATH MPOCTEHILNE IOCTPOEHUST HA MECTHOCTH, HEOOXOIHUMBIE B
pEANbHOU )KU3HU,

® OLICHUBATh Pa3MEPbI PEAIbHBIX 00BEKTOB OKPYKAIOLIETO MUpA.

I'eomempuueckue npeodpazosanus

® OIEpUPOBATH MOHATUEM JBIXKEHHMS M IMpeoOpa3oBaHUs MOA0OUS, BIAJETh
npueMamMu TOCTPOCHHsSI (UTYp C HUCHOJIb30BAaHUEM JBMKEHUN W TMpeoOpa3oBaHUU
no/o0usi, MPUMEHSATh TMOJYyYEHHbIE 3HAHUS M ONBIT TOCTPOCHUM B CMEXHBIX
OpeMETax U B peajbHbIX CUTYaIMsAX OKPYKAIOLIEro MUpa;

® CTpouTh (Urypy, moJoOHYI0 JaHHOM, MOJ30BAThCS CBOMCTBAMHU MOAOOMS
1U1sl 00OCHOBAaHMSI CBOMCTB (PUTYD;

® IPUMEHSTH CBOMCTBA ABM)KCHUH JJIs1 IPOBEACHUS MPOCTEHIIINX 000CHOBAHU
CBOICTB ¢uryp.

B nosceonegnoii scusnu u npu uzyyeHuu 0pyeux npeomemos:

® [IPUMEHSTh CBOMCTBA JBIXKCHHUHN U MPUMEHATH MOJ00UEe NIl MOCTPOCHUN U
BBIYMCIICHUM.

Bexkmoput u koopounamot Ha niockocmu

® OIEpPUPOBATh MOHATUSIMHU BEKTOP, CyMMa, pa3HOCTh BEKTOPOB, IIPOM3BEICHHE
BEKTOpa Ha YHCIIO, YTOJI MEXIy BEKTOpaMH, CKAIIPHOE TPOW3BEIACHHE BEKTOPOB,
KOOPJAMHATHI Ha TUIOCKOCTH, KOOPJUHATHI BEKTOPA;

® BBITIONHATH JEHCTBHSI HaJl BEKTOpaMH (CIIOKEHHE, BBIYMTAHHUE, YMHOXKEHHUE
Ha 4YHWCJIO), BBIYUCIATH CKASIPHOE IPOM3BEICHUE, OINPEACIATh B IMPOCTEHIIMX
Cllydasx yroJ MeEXIy BEKTOpaMH, BBHITNIOJHIATH pa3oKeHHE BEKTopa Ha
COCTaBJISIIOIIME, TPUMEHITh TIOJyYeHHBIC 3HaHUS B (HU3UKE, TMOJIB30BATHCS
(GopMyIIoif BBIYUCIICHUST PACCTOSHUS MEXIY TOYKAMH TI0 M3BECTHBIM KOOpIMHATAM,
UCTIOJIh30BaTh YPaBHECHHSI (PUTYp JJIS PEIICHUS 3a]1a9;

® [IPUMEHSTH BEKTOPHI U KOOPJIUHATHI JIsl PEIICHUS T€OMETPHUECKHUX 3a7a4 Ha
BBIYHCIICHUE JITH, YTIIOB.

B nosceomnesnoil ocuznu u npu uzyyeHuu Opyeux npeomemos.

® ICIOJB30BATh TMOHSATHS BEKTOPOB W KOOPAHWHAT JJIA PEIICHUs 3a7ad TIo
¢dusuke, reorpadun u Ipyrum ydeOHBIM MIPEIMETAM.

Hcemopua mamemamuxu

® XapaKTepHU30BaTh BKJIA]l BBIIAIOIINXCSI MAaTEMATUKOB B Pa3BUTHE MAaTEeMaTUKH
Y UHBIX HAYYHBIX 00J1aCTeH;

®[IOHUMATh POJIb MAaTEMATUKU B pa3BUTUM Poccum.

Memoovt mamemamurku
e lcnonb3ys M3ydeHHBIE METO/bI, MTPOBOAUTH JI0KA3aTEIBLCTBO, BBIMOJHSITH
OTIPOBEPIKEHHUE;



e BHIOMpATh HU3YYCHHBIE METOABl W HUX KOMOHMHAIMM JJii PEIICHHS
MaTeMaTU4ECKUX 3a]1a4;

® 1CIOJIb30BAaTh MAaTeMAaTUYECKUE 3HAHUSA JUISl ONMCAHUS 3aKOHOMEPHOCTEU B
OKpY’Karolen JEHCTBUTENBHOCTH U IPOU3BEICHUAX HCKYCCTBA;

® [IPUMEHATHh MNPOCTEHIINEe NPOrpaMMHBIE CpPEICTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUH MaTEMAaTUYECKUX 3a/1a4.

2. Conep:xkanue yueOHOro nmpeamera, Kypca

2.1. Coagepxanue Kypca ajaredpbl 7-9 Kiaccos.

AJireOpanvecKue BbIPaKeHHSI.

BrlpaxkeHne ¢ mNEpeMEHHBIMHU. 3HAUYEHUE BBIPAXKEHUS C TMEPEMEHHBIMU.
Jlonyctrmbie 3HaueHne nepeMeHHbIX. ToxaecTBo. ToxkaecTBeHHbIE TPeoOpa3oBaHUs
anreOpanyeckux BbIpakeHUH. [[okazaTenbcTBO TOXKAecTB. CTENeHb ¢ HaTypaIbHBIM
nokaszareynem u €€ corctBa. OgHowieHbl. OHOYIEH cTaHAapTHOroO Buaa. CTEneHb
oaHowIeHa. MHorowieHsl. MHOTOUNIEH cTaHgapTHOro Buaa. CTENneHb MHOTOWICHA.
CioxxeHue, BBIYUTAHUE W YMHOXXEHHE MHOTOWICHOB. @OpPMyIibl COKPAIIEHHOTO
YMHOKEHMS: KBaIpaT CyMMBI U KBaJIpaT Pa3HOCTH JIBYX BBIPAKCHUH, NMPOU3BEIICHUE
Pa3HOCTH M CYMMBbI JBYX BbIpak€HUM. Pa3iokeHue MHOTOYJIEHOB HAa MHOKHUTEIH.
BriHecenne o0mero MHOXHUTENIS 3a CKOOkH. Meton rpynnupoBku. Pa3zHOCTH
KBaJpaToB JBYX BbIpakeHuid. CymMMa W pa3HOCTh KyOOB JIBYX BBIPA)KCHHIA.
KBagpatheiii TpéxwieH. Kopenb kBaapatHoro tpéxuieHa. CBoiicTBa KBaApaTHOTO
TpéxuneHa. Pa3nokeHue KBaApaTHOrO TPEXUIEHA HA MHOXHUTENH. PalnoHaibHbIE
BeIpakeHusi. llenvle Boipakenus. JpoOHble BbIpaxeHus. PanmoHaibHas IpoOb.
OcHOBHOE CBOWCTBO panMoHaigbHON Apodu. CroxeHue, BHIYUTAHUE, YMHOXKEHHE U
JIeJICHHE pallMoOHaNbHBIX ApobOeil. Bo3Benenue panuoHanbHOW ApoOM B CTEIEHb.
ToxaecTBeHHbIe MpeoOpa3oBaHMs PAIMOHAIBHBIX BbIpakeHH. CTENeHb ¢ IEeNbIM
nokaszartenemM M e€ cBoiicTBa. KBajapaTtHple KOpHU. ApUPMETHUYECCKUN KBaJIpaTHBIH
KOpeHb M €ro cBoWcTBa. TOXIECTBEHHbIE MPEOOpPa30BaHMS  BBIPAKCHUM,
COJIepIKalllUX KBaJAPATHbIE KOPHH.

YpaBHeHusl.

YpaBHeHue ¢ ogHouW mnepeMeHHou. KopeHb ypaBHeHMs. PaBHOCWUIIbHBIE
ypaBHeHHsl. CBOHCTBAa ypaBHEHUW C OJHOM TMEPEMEHHOW. YpaBHEHHE Kak
MaTeMaTh4decKass MOJENb pealbHOM cuTyanuu. JInHeitHoe ypaBHeHue. KBagpatHoe
ypaBHeHue. ®Oopmyna KOpHEHM KBaApaTHOTrO ypaBHeHus. Teopema Buera.
Panmonanbnuble ypaBHeHus. PemeHne panuoHaIbHBIX YpPaBHEHMHM, CBOISIIUXCS K
JIMHEMHBIM WIM K KBaJIpPAaTHBIM YPaBHEHUSIM. PellleHne TEKCTOBBIX 3a/1a4 C MOMOILBIO
paIMOHANILHBIX YpaBHEHUH. YpaBHEHUE ¢ ABYyMs nepeMeHHbIMU. ['paduk ypaBHEeHUS
C IByMs MepeMeHHbIMU. JIMHEeHOe ypaBHEHUE C ABYMS MIEPEMEHHBIMH H €T0 rpaduK.
Cucrtembl ypaBHEHWH C JByMs TNEepeMEHHbIMU. [paduueckuii MeToa peleHus
CHUCTEMBbI YPAaBHEHUM C IByMs NIEpEMEHHBIMU. Pemenne cucrem ypaBHEHUN METOIOM
MOJCTAHOBKHU M CiOXeHuA. Crucrema JBYX YpaBHEHUU C JIBYMSI NEPEMEHHBIMHM Kak
MO/IEJIb PEAIBHON CUTYaLINH.

HepaBencrBa



UucnoBsle HEPABEHCTBA U MX CBOMCTBA. CIIOKEHME U YMHOXKEHHE YHUCIOBBIX
HepaBeHCTB. OllcHMBaHME 3HA4YeHUs BbIpakeHHMs. HepaBeHCTBO ¢  OmHOM
nepeMeHHOU. PaBHOCWIIBHBIE HepaBeHCTBA. UMCIIOBBIE NPOMEXKYTKH. JIMHENHBIE U
KBaJpaTHbIE HEPABEHCTBA C OJHOW mepeMeHHOM. CuCTeMbl HEPABEHCTB C OJHOMU
IIEPEMEHHOM.

YucaoBble MHOKECTBA.

MHoxxectBO U ero dieMeHTbl. CnocoObl 3amaHusd MHOXKECTB. PaBHBIC
MHOXkecTBa. IlycTtoe MHOxkecTBO. IlogMHO)kecTBO. Onepanuy Haja MHOXKECTBAMM.
NnmrocTpanysi COOTHOIIEHUN MEXAY MHOXECTBAMH C TIOMOIUIBIO AMarpaMm Juiepa.
MHoOKeCcTBa HaTypaJIbHBIX, LIEJIBIX, PAMOHAIBHBIX YKCell. PalimoHanbHOE YHCIIO Kak

m

napobb BHMpa n, rae mEZneN  y gak OecKOHEYHas IepUOJUYecKas JpoOb.
[IpencraBnenne 06 uppanuMoHaIbHOM uuciie. MHOXECTBO JEHCTBUTEIBHBIX YHUCEN.
[IpencraBienue NEeWCTBUTENHLHOTO 4YHCIa B BHJAE OECKOHEUHOW HENEepUOAHYECKON
necsitTuyHod  apobu. CpaBHeHue  JeHCTBUTENBbHBIX uncen. CBi3b  MEXIy
mHO)kecTBamu N, Z, Q, R. ®ynkuum YwucnoBeie ¢yHkuun DyHKIHOHAIBHBIC
3aBUCUMOCTH ~ Mex1y BeauuuHamu. llonatune  ¢ynkuuu. @DyHKIUsS — Kak
MaTeMaTH4ecKass MOJIeNib peajbHOro mnpouecca. Obnacte onpezeneHus U 00JacTh
3HaueHus Qynkiuu. CrnocoObl 3amanus QyHkiuu. ['padux ¢ynkuuu. Iloctpoenue
rpagukoB GyHKIMA € TOMOIIBIO mpeoOpazoBanuit ¢uryp. Hymum dyskumm.
[TpomexyTku 3HaKomocTosHCTBAa (pyHKUMU. [IpoMexyTkH Bo3pacTaHMsl U yObIBaHUS
¢ynkuuu. JluneliHas ¢QyHKUus, oOpaTHas MNPONOPLUUOHAIBHOCTb, KBaJpaTU4yHAas
dyHKIWs, GYHKIMS y=\X, KX CBONCTBA U rpadHKy.

YmucoBbie MOCAeA0BATEAbHOCTH. [[oOHATHE YKCIIOBOM MOCIEA0BATEIBLHOCTH.
Koneunsie u  OeckoHeuHble  mocienoBareiabHocTH.  CrocoObl  3amaHus
nocneoBaTeNibHOCTU. ApudmeTrndeckas U reomerpuueckasi nporpeccuu. CBoiicTBa
YICHOB apu(pMETHUUECKON M T€OMETpUUECKOr mporpeccuii. @opMysisl 00IIero yieHa
apupMETHIECKON W TEOMETPUYECKOM mporpeccuif. ®opMysbl CyMMBI N TEPBBIX
YJICHOB apu(pMeTHYecKol U TeoMeTpuueckoil mporpeccuit. Cymma OeCKOHEUHOU
reOMETPUYCCKOW Tporpeccuu, y Kotopoir |[g|. IlpemcramieHune mepuoandecKon
JNECATHYHON IpoOHU B BUE OOBIKHOBEHHOM JPOOH.

JJIeMeHThl TMPHUKJIAAHOM MaTeMaTHKM MareMaTHueckoe MOJEIHPOBAaHHUE.
[Ipouentnpie  pacu€tel. Dopmyna CIOXKHBIX NPONEHTOB. [IpubmmxEHHbIC
BBIYUCIICHUA. AOCONIOTHAS W OTHOCHUTENbHAas mHorpemHocTH. OCHOBHBIE IpaBHia
KoMOuHaTOpuKH. YactoTa W BEpPOSTHOCTh CiydaitHOro coObiTusi. Kiaccudeckoe
omnpenenieHne BeposiTHOCTH. HawanpHble cBeieHusi o cratuctuke. [IpencraBnenue
JAaHHBIX B BHWJAE TaONWI, KPYroBbIX U CTOJOYATHIX JaWarpamMMm, TpaduKoB.
CrartucTuueckue XapakTepUCTUKU COBOKYITHOCTH JAHHBIX: CPEJHEE 3HAYEHUE, MOJa,
pa3max, MeJraHa BEIOOPKH.

AJire0pa B HCTOPUYECKOM Pa3BUTHH



3apoxxeHue anreOppl, KHHra O BOCCTAHOBIEHMHM W MPOTHUBONOCTABIECHUU
Myxammena anb — Xope3mu. ctopust popmupoBanust MaTeMaTHUeCKOro si3bika. Kak
3apoauiack uaes KoopaumHar. OTKpelTHE UppalUMoHaNbHOCTH. M3 wucTopum
BO3HUKHOBEHUS (OpMyJ IJisl pelieHus ypaBHeHWH 3- i u 4-ii creneneil. Mcropus
pazButus mnoHATHs (QyHkuu. Kak 3apogunace Teopus BeposTHOCTed. Yucna
®ubonayun. 3anaya JI. Iluzanckoro (Pubonauun) o kponukax. JI.d. Maraunkui.
ILJI. YebOwmme. H.U. JloGaueBckuii. B.A. bynskosckuii. A.H. Kommoropos. @.
Buer. I1. ®epma. P. Jlekapt. H. Tapranss. 1. Kapnano. H. AGens. b. Ilackans. JI.
[Tuzanckuii. K. ['aycc. Paznen

2.2. Cogepxxanue Kypca reoMeTpuu 7-9 Kijaccos.

Conepxanue Kypca reomeTpud B 7-9 Kiaccax NpeACTaBIEHO B BHJE
CIIEIYIOUINX COJEpKaTeIbHbIX pa3nenoB: «I eomeTpuueckue Guryps», «3mepenue
F€OMETPUUECKUX  BeauuuH», «Koopaunate», «Bekrtope», «l'eomeTpus B
UCTOPUYECKOM Pa3BUTHN».

IIpocreiiue reoMmerpuyeckue GUrypsl

Touka, npsmas. OTpe30k, Jy4. Yroa. Bunbl yrinos. CMeXHbIE U BEPTHKAJIbHbIE
yrael.  buccektpuca yrma. llepecekaromuecss W NapajulelibHbIE  MPSMBIE.
Ilepnenaukynspusle npsMble. [Ipu3zHakyu mnapamienbHocTH mpsMbIX. CBoMCTBa
napajuieNIbHbIX OpSMbIX. [lepeHauKyasp 1 HaKJIOHHAs K IPSIMOM.

MHOroyroJibHUKH

Tpeyronsuuku. Buasl TpeyronbHukoB. MeauaHa, OHCCEKTpHca, BBICOTA,
CpenHsis JIMHUS TpeyroibHuKa. [[pu3Haku paBeHCTBa TpeyroibHUKOB. CBOIICTBA U
NpU3HAKU PAaBHOOEAPEHHOTO TpeyroibHuKa. CepelUHHbIN MEePIeHANKYIIAp OTpe3Ka.
CymMma yrjioB TpeyroibHuKa. BHemHue yriael TpeyrojibHuka. HepaBeHCTBO
TpeyroibHuKa. COOTHONIEHUS MEK]ly CTOPOHAMHU U YIJIAMU TpeyroJjibHuKa. Teopema
[Tudaropa. [Togobusie TpeyroabHuku. [Ipu3Haku mogo0us TPEyroJbHUKOB. TOUYKH
nepeceueHus  MeauaH, OHCCEeKTPUC, BBICOT  TPEYrOJIbHUKA,  CEPEeIUHHBIX
NEPIEHIUKYISIPOB CTOPOH TpeyroyibHUKa. CBOMCTBO OMCCEKTPUCHI TPEYTOJHHHUKA.
Teopema daneca. MeTpudyeckrne COOTHOILICHUS B NPSMOYTOJBHOM TPEYTOJbHHKE.
CuHyc, KOCHUHYC, TAHT€HC, KOTAHT'€HC OCTPOTr0 yrjia NpsSMOYroJIbHOTO TPEYroJbHUKA
u yrioB ot 0 1o 180. @opmyiibl, CBSI3bIBAIOIINE CUHYC, KOCUHYC, TAHT'€HC, KOTAHTE€HC
OJHOTO M TOro »xe yria. Pemenue TpeyroapHHKOB. Teopema CHUHYCOB M Teopema
KocuHycoB. UYetehipéxyronpHuku. Ilapamnenorpamm. CBoiicTBA W NPU3HAKHU
napaenorpamma. lIpamMoyroiasHuk, pomO, KBajpar, WX CBOMCTBA M TPHU3HAKH.
Tpanenusi. CpenHsisi TMHUS Tpaneuu U e€ cBoicTBa. MHOroyroibHUKYU. Beimykibie
MHOTroyrojibHUKH. CymMMa YIrJ0oB BBIIYKJIOIO MHOTOyrojbHuka. [IpaBuibHbIC
MHOTOYTOJIbHUKH.

OxpyxHOCTH U Kpyr. I'eomMeTpruyeckue mocTpoeHust

I'eomerpruueckne noctpoeHuss OKPYKHOCTb U KPYT. DIEMEHTbI OKPYKHOCTHU U
Kpyra. lleHTpanbHble W BHUcaHHble Yyribl. KacarenbHas K OKPYXKHOCTH U €€
CBOWCTBAa. B3amMHOE pacnosnoxeHue TMpsIMOM U OKpYyKHOCTH. OnucaHHas u
BIIMCaHHAs OKPYXHOCTH TPEYrOJIbHUKA. Bnucanneie u ONMCaHHBIE



YeTBIPEXYIOJIBHUKY, WX CBOWCTBA W INPU3HAKU. DBrnucaHHple U ONMCaHHBIC
MHOroyrojibHuku. ['eomerpuueckoe wmectro Touek (I'MT).  CepenuHHBIM
NEepHeHANKYJIsAp OTpe3ka U Ouccektpuca yriaa kak ['MT. I'eomerpuyeckue
IIOCTPOCHHMS LIMPKYJIEM U JUHEHKOW. OCHOBHBIE 3a7a4M HAa IOCTPOEHHUE: MOCTPOCHUE
yIijla, PaBHOTO JAHHOMY, IIOCTPOCHHME CEpPEIMHHOIO MEPIEHAUKYIIApA ITaHHOIO
OTpE3Ka, IIOCTPOCHHUE MPSIMOU, MPOXONAUIEd 4Yepe3  JAaHHYK TOYKYy U
NEePHEeHAUKYIIPHON [TaHHOM NPAMON, MOCTPOCHHE OUCCEKTPUCHI JAHHOTO YIIIa.
[TocTpoeHne TpeyrosibHHUKA 1O 3aAaHHbIM dneMeHTam. Meron I'MT B 3agmadax Ha
IIOCTPOECHHUE.

H3mepenne reomeTpu4yecKnX BeJTHYUH

Jnuna otpeska. PaccrositHue Mexay AByMsl Toukamu. PacctosiHue OT TOUKHU 110
npsimoii.  PaccrosiHme  Mmexay — mapayienbHbIMU - OpsAMbIMU.  [lepumerp
MHOTroyroyibHuKa. [[nuHa okpykHocTH. JliMHA Oyru OKpyXHOCTU. ['pagycHas mepa
yria. Benuumna BnucanHoro yrina. [loHATHS mJIomagM  MHOTOYTOJbHUKA.
PaBHoBenukue Qurypsl. Haxoknenue mom@aau KBaapara, NPSIMOYTOJIbHUKA,
napajuiejorpaMMa, TpeyrojibHuka, Tpaneuuu. Ilonsrue momanu kpyra. Ilnomans
cexkropa. OTHOIICHHE TIIOMIAIeH MOAOOHBIX (UTYP.

JlekapToBbIe KOOPAMHATHI HA INIOCKOCTH

Q@opmyna pacCTOSHUS MeEXIAy JABYMs ToukamH. KoopauHaTel cepenuHbl
oTpe3ka. YpaBHeHHWE (QUTYphl. YpaBHEHHS OKPYKHOCTH W TIPAMON. YTJIOBOM
KO3 PUITUEHT MPSIMOH.

BexkTopsl

ITonstue BekTopa. Moayns (AnuHA) BekTOopa. PaBHBIE  BEKTOpBI.
Konnuneapusie BekTopsl. Koopaunater BekTopa. CloXeHUE U BBIUUTAHHUE BEKTOPOB.
YMHOXkeHHUE BeKTopa Ha uncio. CKalsipHOe pou3Be/ieHre BEKTOpoB. KocuHyc yria
MEXIy ABYMS BEKTOpaMH.

I'eomeTpuyeckune mpeodpa3oBaHusi

[Tonsitue o mpeoOpazoBanuu (urypsl. JIBmwkenue ¢urypsl. Bumbl aBmkeHus
burypsl: mapajysieNbHBIA TMEPEHOC, OCeBas CHUMMETpPHs, IEHTpalbHAs CHUMMETPHS,
noBopoT. PaBusie Gurypsl. ['omoteTus. [lonobue duryp.

JJIeMeHTbI JIOTUKH

Onpenenenue. AKCMOMBI M Teopembl. JlokazarenbcTBO. JlOKa3aTenbCcTBO OT
npotuBHOro. Teopema, oOpaTHas nanHoil. HeoOxonumoe M AOCTaTOYHOE YCIIOBHSL.
YnotpebiieHne JIOrHYeCKUX CBSI30K €CJIH..., TO ..., TOT/Ia U TOJIBKO TOT/a.

I'eomeTpusi B HCTOPUYECKOM PA3BUTHH

N3 ucropun reomerpum, «Hawana» EBknmpa. HUcropusa nstoro moctynara
EBknupa. TpuronomeTpusi — Hayka 00 H3MEpPEHHHM TpEyroJibHUKOB. [locTpoenue
MPaBWIBHBIX MHOIOYroJbHUKOB. Kak 3apogunace wuaes koopaunar. H.U.
Jlo6auesckuit. JI. Ditnep. Panec. [Tudarop.



3. TemaTnuyeckoe IaHUPOBaHUue O4YHasi popMa oOyueHusi. Aaredpa.

7 kJ1acc.
Mo Tema Konuuecmeo
Yacos
1 | JIuneitHOe ypaBHEHHUE C OJTHOM EPEMEHHOM 15
2 | llenbie BoIpaxeHUs 52
3 | OyHKIMUH 12
4 | CucreMbl IMHEHHBIX YPABHEHUM C JIBYMSI IEPEMEHHBIMU 19
5 | IloBropenue u cucremaTu3zanus yaueOHOro MaTepuana 4
Bcero yacos rog 102
8 kiacc.
Ne Tema Konuuecmeo
Yacos
1 | ParmonanbHbIe BhIpaXKEHUS. 44
2 | KBagpaTtubie kopHU. JleiCTBUTENBHBIC YUCIIA. 25
3 | KBagpartHbie ypaBHEHUSI. 26
4 | TloBTOpeHHE U cUCTEMAaTHU3aIlMsg Y4eOHOTO MaTepuala. 7
Bcero yacoB roa 102
9 kaacc.
o Tema Koauuecmeo
Yacoe
1 | HepaBeHnctBa 21
2 | KBagpatuunas ¢yHKIus 32
3 | DieMeHThI MPUKIATHON MaTEMaTUKU 21
4 | YuciaoBble MMOCIEN0BATEILHOCTH 21
5 | [loBTOpenue u cucremMaTusamys yaeOHOro MaTepuaia 7
Bcero yacoB rou 102




TemaTn4yeckoe m1aHupopanue o4Has ¢opma o0ydenusi. I'eomerpus.

7 kJ1acc.
Ao Tema Konuuecmeo
uacos
1 | IlpocTeiimue reomeTpuyeckre GUrypsl U UX CBOMCTBA. 15
2 | TpeyronbHUKH. 18
3 | [lapannensHsle npsimble. CymMMa yIJioB TPEYroJIbHUKA 16
4 | OkpyxHOCTb U KpyT. ['eomMeTpruyeckue nocTpoeHus 16
5 | O6001eHune u cucTeMaTi3alus 3HaHUHN yJanmxcs 3
Bcero yacos 3a roj 68
8 kaacc.
Ne Tema Konuuecmeo
uacos
1 | YeTblpeXyroJbHUKH 22
2 | IlogoOue TpeyrojlbHUKOB 16
3 | Perienne npssMOyroiabHBIX TPEYTOJIbHUKOB 14
4 | MuoroyronsHuKH. [Tn0111a]1h MHOTOYTOTPHUKA. 10
5 | IToBropenue. 6
Bcero yacos roj 68
9 kaacc.
o Tema Koauuecmeo
yacoe
1 | Pemienue TpeyrojbHUKOB 17
2 | IlpaBuibHBIE MHOTOYTOJIBHUKU 10
3 | JlekapToBBI KOOPAMHATHI 12
4 | BekTopsl 15
5 | 'eomeTpuueckue nmpeoOpa3oBaHUs 11
6 | [ToBropenne u cucreMarusalys yueOHOro MaTepuana 3
Bcero yacos roa 68




