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KonunuectBo yacoB no yuebHomy miany 6 knacc 170 B rom 5 B HEJIEIIIO
KonuuecTBo vacoB o yueOHomy miany 7 kmacc 170 B rom_ 5 B HEJIEITIO
KonuuecTBo 4acoB o yuebHomy many 8 kimacc 204 B rog 6 B HEJICITIO
KonunuectBo uacos no yuebHomy many 9 knacc 204 B ron_ 6 B HEJIEIIO

CocraBiieHa B COOTBETCTBUU C MPUMEPHOI paboyeil mporpaMMoi o MaTeMaTHKe

Cocrasutens: PemeroBa EN.- yunrtens MaremMaTuku
Y4eOHuKH:

Agtop: H.A. Bunenkun, B.M XKoxos, A.C. Uecnokos, C.W. lIBapuOypn
HaumenoBanue: MaremaTnka yueOHHK 7151 00IIe00pa30BaTENbHBIX OpraHU3aluii B 2-X 4acTsIX

W3narensctBo, roa: Mocksa, «Muemosuna», 2019

Astop: A.I'. Mep3nsik, B.b. Ilononckuii, M.C. Skup
HaumenoBanwue: Anre0pa - yueOHHK 17151 0011Ie00pa3oBaTeNbHBIX OpraHu3aui

UzparensctBo, ros: Mocksa, «I[Ipocsemenue» , 2022

ABtop: A.I'. Mepansak, B.b. ITononckuit, M.C.Sxup
HaumenoBanue: ['eomerpusi- yueOHHUK A7 0011€00pa3oBaTeIbHBIX OpraHu3aluit

c. 3yeBka 2022



I. I[TogcHuTeIbHAA 3aANIUCKA
Pabouasi nporpaMMa cocTaBjieHAa HA OCHOBAHUM CJIEAYIOIIMX JOKYMEHTOB:

- Genepanbhbiii 3akoH «O06 obpazoBanuu B Poccuiickoit denepamum» (ot 29.12. 2012 1. Ne 273-
D3);
- @enepaibHbli TOCYIAPCTBEHHBIM O0pPA30BaTENbHBIA CTAHAAPT OCHOBHOIO oO1ero
oOpazoBaHuUs (d1rOoC 000); [Tpukas MunobpHayku Poccun oT
17.12.2010N21897(pen.or31.12.2015) «O6 ytBepxkaeHun QeaepabHOTO 00pa30BATEIBLHOIO
CTaHJIapTa OCHOBHOT'O OOIIET0 00pa30BaHUs»
- OcHoBHasg oOpa3oBarenibHas MporpaMma OCHOBHOTO OOIIEro oOpa3oBaHUs, YTBEpXKICHHAas
npukaszoM aupekropa ' bOY COIII c. 3yeBka Ne 46 — ox ot 31.08.2021r.
- PaGouas mporpamma yueOHOTO MpeaMeTa COOTBETCTBYET NMPUMEPHON MPOrpaMMe OCHOBHOTO
o01iero oOpa3oBaHus 10 MaTeMaTHKE.
Marematuka: paboune nporpammel: 5—11 knacesl / M52 A. I'. Mepzisik, B. b., [TonoHckuid,
M. C. Axup, E. B. Byniko. — 2-e uzn., nepepadb. — M.: Benrana-I'pad.
Marematuka. COOpHUK paboumx mporpaMm. 5—6 KJacchl: mocoOue ISl yduTenei
oOmeo0Opazosar. opranuzanuii / [cocT. T. A. Bypmuctposa]. — M. : TIpocsemienue, 2021
['eomerpusi. COOpHUK MPUMEPHBIX pabouMx MporpamMm. 7—9 KiIaccel: mocoOue st
obmeobOpasoBarenbHbix opranm3anuii / [cocTt.T. A. bypmucrpoa]. — 6-¢ m3m. — M.:
[Tpoceemenne,2020

YueOHbIll Kypc TOCTpO€H Ha ocHOBe dDenepaibHOTO TOCYIapCTBEHHOTO 00pa30BaTEIBLHOTO
cranaapra ¢ yuderom Konmenmum maremarndeckoro oOpazoBaHus. B HEM TakKe yUHUTHIBAIOTCS
JTOMUHHUPYIONTUE UACH U TOJIOKEHUSI TPOrpaMMbl Pa3BUTHS U (HOPMHUPOBAHUS YHUBEPCATHHBIX
y4eOHBIX JCWCTBUN JUIsi OCHOBHOTO OOIIEro oOpa3oBaHUs, KOTOPhIE OOECHEYMBAIOT
(GbOpMHUpPOBAHUE POCCHICKON TPakTaHCKOW HICHTUYHOCTH, KOMMYHHUKATHUBHBIX KadeCTB
JUYHOCTHU U CIIOCOOCTBYIOT (DOPMHUPOBAHHIO KITFOUEBON KOMITETEHIIUA — YMEHUS YIUTHCSI.

Kypc marematnkm 6—9 kjaccoB siBisieTcss 0a30BbIM JJII MaTeMaTHUYEeCKOro oOpa3oBaHus U
pa3BUTUsl  IIKOJIBHUKOB, JOMUHHUpYIOUIEH (yHKUIMEH TpH ero H3y4YeHUH  SBISETCS
MHTEJJIEKTYyalIbHOE Pa3BUTHE yUAIUXCs. 3HAHUS U YMEHUS, TIOJy4YEeHHBIEC TPH U3yUYE€HUH TaHHOTO
Kypca HEOOXOAMMBI JJi1 U3y4eHHUs anreOpbl U1 MaTemaTuueckoro ananmuza B 10—11 kmaccax, a
TaK)K€ U3yUEHUsI CMEKHBIX JTUCIUILINH.



MartemaTuka SBISETCS OJHUM U3 OMOPHBIX MIKOJBHBIX MpeaMeToB. B coBpeMeHHOM 00IiecTBe
MaTeMaThyeckas IIOATOTOBKa HEOOXOAMMa KaXJIOMy 4YeJIOBEeKy, TaK KaK MaTeMaTHhka
MIPUCYTCTBYET BO BCEX Cepax YEIOBEUECKOU AESATENbHOCTH.

M3yueHnne MaTeMaTUKH B 6-9 knaccax HaIpaBJCHO Ha JOCTHXKCHHUE CICAVIONIMX HeJeH.

* OBJIaJleHHEe CHCTEMOIl MaTeMaTH4YeCKHX 3HAHUH W yYMEHHH, HEOOXOIUMBIX IS
MIPUMEHEHUS B MMPAKTUUECKON NESITEIbHOCTH, U3YUCHUS CMEXKHBIX JUCITUTUIHH, TIPOJOJIKEHUS
o0Opa3oBaHus;

* MHTEJUVIEKTyaJbHOe pa3BUTHE, (OPMUPOBAHKNE KAYECTB JIUYHOCTH, HEOOXOIUMBIX YEIIOBEKY
JUISL TIOJIHOLICHHOM JKM3HU B COBPEMEHHOM OOIIECTBE, CBOWCTBEHHBIX MaTEMAaTHUYECKOMN
NEATEIBHOCTH: SICHOCTM M TOYHOCTHM MBICIIA, KPUTUYHOCTH MBIIUICHUS, WHTYHUIIUH,
JIOTUYECKOTO MBIIUICHUS, D3JIEMEHTOB aQJITOPUTMHUYECKON KYyJIbTYphl, MHPOCTPAHCTBEHHBIX
MPEJCTaBICHHM, CHOCOOHOCTHU K MPEOI0JICHUIO TPYAHOCTEMH;

* ¢opMupoBaHue MpeacTaBJeHHH 00 HIEIX M METOJaXx MaTEeMaTUKH KaK YHHBEPCAJIBHOTO
sI3bIKa HAYKU U TEXHUKHU, CPEJICTBA MOJICIIMPOBAHUS SIBJICHUN U MPOIIECCOB;

* BOCHHUTAaHHWE KYJbTYpbl JINYHOCTH, OTHOLIEHUS K MaTEMaTHKE K 4acTU OOLIeUeIOBEUYECKOM
KYJbTYpPBbI, UTPaIOLIEN 0COO0YIO poJib B OOLIECTBEHHOM PAa3BUTHUHU.

OO0uas xapakTepucTHKa Y4eOHOro npeaMera

ConepkaHne MaTeMaTU4YeCKOro oOpa3oBaHus B 6 KJjaccax TMpeJCTaBICHO B BUJC
CIEAYIOIINX COAEPXKATENbHBIX pa3lenioB: «Apupmernka», «UuciaoBble W OyKBeHHbIE
BbIpa:keHUsl. YpaBHeHus», «['eomerpuyeckue ¢urypsl. H3MepeHuss reoMerpudecKHux
BEJIUYMH», «JJIEMEHTbl CTATUCTHKH, BeposaTHOCTH. KomOuHaTOopHBbIE 3agaum»,
«MaremMaTuKa B HCTOPUYECKOM PA3BUTHH.

Conepxanue pazjaena «ApupMeTHKa) CIyXKUT 0a30d [ JadbHEHIIET0 HW3y4YeHUs
YVYaIIAMHACS MAaTEMaTUKH U CMEXKHBIX JHUCIMIUIAH, CIIOCOOCTBYET Pa3BUTHIO BBIUMCIUTEIHHOU
KYJbTYPhl U JIOTUYECKOTO MBIIIUICHUS, (JOPMUPOBAHUIO YMEHUSI TOJIH30BAThCA aJIrOPUTMaMH, a
TaKXke TMPUOOPETECHUIO TPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX B TOBCEJHEBHOM KU3HM.
Pa3BuTHe MOHATHSA O YUCIIE CBSI3aHO C M3YYEHHEM PAIMOHAIBHBIX YUCEI: HATYpaJIbHbBIX UUCE,
OOBIKHOBEHHBIX U JIECATUYHBIX IPOOEH, MOT0KUTEIBHBIX U OTPUIIATEIBHBIX YHCEI.

Conepxanne paznena «UuciaoBble H OyKBeHHbIe BbIpa:KeHUsl. YpaBHeHUs1» (HopMupyer
3HaHUA O MareMaTu4yecKoMs3bike. CyIIeCTBEHHAs pOJb NPU ITOM OTBOJIUTCS OBJIAJICHUIO
(dopManbHBIM anmapaToM OyKBEHHOTO ucuucieHus. M3ydeHwe wmaTepuana CrocoOCTBYET
(GOpPMHPOBAHMIO Yy Y4YAIIMXCAd MATEMaTHMYECKOIrO ammnapara peumeHus 3aJad ¢ HOMOUIbIO
YpPaBHEHUM.
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Copnepxxanne pazgena «l'eomerpuyeckue ¢urypol. H3MepeHuss reoMeTpu4ecKHX
BeJMYMH» (OPMHUPYET Y VYYAIIUXCAMOHSATUS TE€OMETPUYECKUX (UTyp Ha IUIOCKOCTH U B
IPOCTPAHCTBE, 3aKJaJbIBAET OCHOBBI (POPMUPOBAHUS TEOMETPUUYECKONW peyd, pPa3BUBAET
MIPOCTPAHCTBEHHOE BOOOPAKEHHUE U JIOTUYECKOE MBIIICHHUE.

Conepxxanue paszzena «JJeMeHTbl CTATUCTHKH, BepoATHOCTH. KoMOMHaTOpHBIE 3a1a4m»
- 00s13aTENIbHBI  KOMIIOHEHTIIKOJIBHOTO 00pa3oBaHUs, YCHUJIMBAIOUIMN €ro MpHUKJIaJHOE
MPaKTUYECKOe 3HAaYeHHE. JTOT MaTepuall HEOOXOAMM, MPEXIE BCETo, IS (POPMHUPOBAHUS Y
ydammxcs  (PyHKIMOHAIbHOM TpPaMOTHOCTH, YMEHHUS BOCIHPUHMMATh U  KPUTUYECKHU
aHAJIM3UPOBaTh HMH(OpPMAIMIO, MPEACTABIECHHYI0 B  pPa3IMYHBIX  (GopMax, IOHUMATb
BEPOSITHOCTHBIA XapaKTEp MHOIMX pEalbHBIX 3aBUCUMOCTEW, IPOU3BOAUTH IPOCTEUIINE
BEPOSITHOCTHBIE ~ pacueTbl. l3ydueHMe OCHOB KOMOWHATOPHKM MO3BOJUT  YyYallemMycs
OCYUIECTBJISITh PACCMOTPEHUE CIIy4aeB, NepeOOp BApUAHTOB, B TOM YHCIE B MIPOCTEHUIINX
IIPUKJIAAHBIX 3a1a4ax.

Paznen «Marematuka B HCTOPUYECKOM Pa3BUTHM» IpeAHA3HaueH sl (HOPMUPOBAHMS
NpPEJICTaBICHU O MaTeMaTHKE KaK YacTH 4YeJIOBEYECKOW KYJbTYpbl, i OOIIEro pa3BUTHUS
IIKOJIBHUKOB, AJI CO3[JaHUs KYJIbTYPHO-UCTOPUUYECKOH CpeJIbl O0yUEHHUS.

Conepxxkanue kypca ajareOpbl B 7—9 KJjaccax MNOpeACTaBICHO B BHUJIE CIEAYIOIINX
COAEPKATEIbHBIX Pa3lIeNiOB: «AJredopa», «UuciaoBble MHOKECTBAY, « DYHKIUN», «IJIeMEHTHI
NPUKJIAAHON MaTeMAaTHKN», «AJjredépa B MCTOPUYECKOM PA3BUTHI. Conepxanue
paszznena «Aaredpa» GopMUPYET 3HAHUS O MAaTEMAaTUUYECKOM S3bIKE, HEOOXOAUMBIE JIJIsl PEeILICHUs
MAaTEMATUYECKUX 3a7ay, 3a7ad W3 CMEXHBIX JIUCIUIUIMH, a TaKXe NPaKTUYECKHUX 3ajad.
N3yuenne matepuana cnocoOCTBYET (DOPMUPOBAHUIO Y y4YalIUMXCS MAaTEMaTHYECKOro ammapara
peleHns 3a1a4 C MOMOIIBIK YPaBHEHUM, CHCTEM YPaBHEHUW W HEPABEHCTB. Marepuasl JaHHOTO
paszena TpeACTaBICH B AacIeKTe, CHOCOOCTBYIOIIEM (OPMUPOBAHHMIO Y YYalIUXCS YMEHUS
moib30BaTbCs  anroputMamu. CyniecTBeHHass poJib  IIPU  3TOM  OTBOJIWUTCS  Pa3BUTHIO
AITOPUTMHUYECKOTO MBILIJIEHUS - BAXXHOM COCTABILAIOLIEN HHTEIUICKTYAJIbHOTO Pa3BUTHSA
YEJI0BEKA.

Conepxanue paznena «UucaoBble MHOKECTBA» HAIEJICEHO HAa MAaTEMATHYECKOE PA3BUTHUE
yyamuxcs, GOpMHUpPOBAHUE Yy HUX YMEHHS TOYHO, CKATO M SCHO M3JaraTb MbBICIM B YCTHOW U
MMACBbMEHHOM peun. Marepuan paszena pa3BUBAcT IOHATHE O YHCIE, KOTOPOE CBS3aHO C
M3yYECHHEM JICHCTBUTEIIBHBIX YUCET.

Lenb cogepxanns pazaena « DyHKIUN» — IOJTYyYCHUE MIKOJIbHUKAMU KOHKPETHBIX 3HAHUU O
(YHKIIMU KaK BaKHEHUIIIEH MaTeMaTHUYEeCKON MOJCNH JIJIsi OMTMCAHUS U UCCIICIOBAHUS ITPOIIECCOB
U SBJIGHUM OKpyxaromero wmupa. COOTBETCTBYIOIIMN Marepuag CHOCOOCTBYET pPa3BUTHUIO
BOOOPKEHUS U TBOPUECKUX CITOCOOHOCTEW ydaluxcs, YMEHUSI UCTIOJIb30BATh PA3IMYHBIC S3bIKU
MaTeMaTHKH (CIIOBECHBIN, CUMBOIMYECKU, rpaduueckuii).  CopaepikaHue pasjena «JjJaeMeHThI
NPUKJIATHON MAaTeMAaTHKW» PACKPbIBACT MPUKIATHOE U MPAKTUUECKOE 3HAUEHNEMATEMAaTUKU B



COBpEMEHHOM Mupe. Marepuan AaHHOro paszjena crnocoOcTByeT (HOPMUPOBAHUIO YMEHHS
NpPEACTaBIATh W aHAIM3HPOBATH PA3IUYHYI0 HHGOpPMAIMIO, MOHUMAHHUIO BEPOSTHOCTHOTO
XapakTepa peanbHbIX 3aBUCUMOCTEIA.

Paznen «Auaredopa B HMCTOPHYECKOM Pa3BUTHM» TpeAHa3HAueH i1 (OPMUPOBAHUA
MPEACTABICHU O MAaTeMAaTHKE KaK YacTH YEJIOBEYECKOW KYJIbTYpbI, JUIsl OOIIEro pa3BUTHS
IIKOJIbHUKOB, CO3/IaHUs KYJIbTYPHO-UCTOPUUYECKOM cpeibl O0yUeHUsl.

CopepxaHue Kypca reoMerpuu B 7-9 Kiaccax TNpeICTaBICHO B BHUJIE CIEAYIOIIUX
coiepkarenbHbix paznenoB: «Harasanas reomerpus», «leoMmerpudeckue QuUrypb»,
«3mepenne reomerpuueckux Beanunn», «Koopamnate», «Bekropspy, «Jloruka wu
MHOKeCTBa», «['eoMmeTpHsi B MCTOPUIECKOM PA3ZBUTHI.

Marepuan, otHocsmmiics k JuHun «HarjasigHasi reomeTpus» (3JI€MEHTHI HATJSIHOU
CTEPEOMETPUH) CIOCOOCTBYET PA3BUTHIO TMPOCTPAHCTBEHHBIX TMPEJCTABICHUN Yy4YalllUXCS B
paMKax U3y4eHUs IIAaHUMETPUH.

Copnepxxanue pazznena «I'eomerpumueckue (UIrypbl» CIyKUT 0a30i s JajdbHEHIIEro
M3YUYCHHS YYallUMUCS reoMeTpuu. M3yueHue marepuayia CrocoOCTBYET (HOPMHUPOBAHUIO Y
yUYaluXxcsi 3HAaHUM O TEOMETpUUYECKON (Urype Kak BaKHEWIIIEH MaTeMaTHU4eCKOW MOJENIH IS
OMKCAaHMS peaTbHOTO MUpa. [ 1aBHas 11e7h JAHHOTO pasjienia - pa3BUTh y YYAIIUXCSl BOOOpaKeHUE
U JIOTUYECKOE MBIIIJICHHE MTyTEM CUCTEMAaTUYECKOTO U3YUYEHHsS] CBOMCTB T€OMETPUUYECKUX (DUTYD
U TPUMEHEHUS 3TUX CBOWCTB NPHU PEIICHUU 33/1a4 BBIYMCIUTEIBHOTO M KOHCTPYKTHBHOTO
xapaktepa. CylecTBeHHAs] pojib MPHU 3TOM OTBOAMTCS PAa3BUTHUIO M€OMETPUYECKOW HHTYHULHUU.
CoueTtanue HArISAHOCTU C (POPMATLHOJIOTMYECKUM TOJIX0JIOM SIBISIETCS HEOTHEMIIEMOM YaCThIO
F€OMETPUYECKUX 3HAHUM. Conepxanue paznena «A3MepeHne reoMeTpu4eCKMX BeJIUYHH))
pacHIMpseT W YrIIyOJsieT MPEeCTaBICHUs YYalIUXCsi00 M3MEpPEHUsAX JUIMH, YIJIOB U IUIONIa/en
¢buryp, cmocoOcTByeT (HOPMUPOBAHHUIO MPAKTUUYECKHX HABBIKOB, HEOOXOJIMMBIX KakK TIpH
pELIeHUN TeOMETPUUECKHUX 3a/1a4, TaK U B TOBCETHEBHOM KU3HHU.

Conepxxanue paznenoB  «Koopaunatbl», «BekTopbD» pacmupseT ©  yryomnseT
MIPEICTABJIICHUE YUAIINXCS O METOJIE KOOPJIMHAT, PA3BUBACT YMEHUE IPUMEHSTh alreOpandecKuit
amnrmapar Mpy pelIeHur TeOMETPUUECKUX 3a/1a4, a TAKKE 3a/1a4 CMEKHbBIX JUCIUTIINH.

Oco0eHHOCThIO JUHUU «JIOTHKAa M MHOKeCTBAa)» SBJISETCSA TO, YTO MPECTABICHHBIN 3/1€Ch
MaTtepuall MPEUMYIIECTBEHHO M3Yy4aeTcs IPU PACCMOTPEHUU PAa3JIMYHBIX BOIPOCOB Kypca.
CoOTBETCTBYIOIIMI ~ MaTepuajg  HAIEJIEH Ha  MaTEMaTHUYeCKOE  Pa3BUTHUE  YYalIUXCH,
GbopMHUpPOBaHUS Y HUX YMEHHS TOYHO, CKAaTO W SICHO M3JIaraTh MBICIH B YCTHOW M MUCHMEHHOM
peun.

Paznen «I'eomeTpusi B MCTOPHUYECKOM PAa3BUTHM», COACPKAHUE KOTOPOro (hpparMeHTapHO
BHEJIPEHO B M3JIOKEHHWE HOBOTO MaTepuaiia Kak cBeleHHus 00 aBTOpax HM3ydaeMbIX (HDaKTOB U
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TEOpeM, UCTOPUH MX OTKPBITHS, MPEAHA3HAUCH 111 (POPMHUPOBAHUS PEICTABICHUN O T€OMETPUU
KaK YacTU 4YEJOBEUECKOW KYJbTYpbI, IJsi OOIIEro pa3BUTHUs IIKOJBHUKOB, IJIsi CO3JaHUS
KYJIbTYPHO-UCTOPUYECKOU Cpe/ibl 00yUeHUsI.
MecTo y4eOHOr0 nmpeMeTa «<MaTeMaTHKa» B y4eOHOM ILIaHe
Cornacno Yueonomy miany 'BOY COIII c. 3yeBka, Ha uzydyeHue matemMaTuku B §-9
KJIaCCaX OCHOBHOM IIKOJIBI OTBEJIEHO 6 yUeOHBIX YACOB B HEACIIO B TEUEHHUE KAXI0r0 rojia
oOyuenus, Bcero 204 daca 3a kaxablid rog oOydenus. B 6, 7 kinacceax 1mo 5 4acoB B HEZACIIIO.

[Ipenmer KJ1ace UTOIO
6 7 8 9

Matematuka 170

MartemaTnka: anreopa, 170 204 204 748

TCOMETPHSI (102+68) (136+68) (136+68)

II. PE3YJIBTATBI OCBOEHUSA YYEBHOI'O IPEJIMETA

CraHmapT ycTaHaBiIuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUSI OOYYAIOIMMHUCS OCHOBHOM
o0pa3oBaTenbHON MpOrpaMMbl OCHOBHOTO OOIIEro o0pa3oBaHus: JUYHOCTHBIM, BKJIHOYAIOIUM
TOTOBHOCTH U CITIOCOOHOCThH OOYYAIOIINXCS K CAMOPA3BUTHIO M JINYHOCTHOMY CaMOOTIPE/IEICHHUIO,
c(hOPMHUPOBAHHOCTh WX MOTHBAIMM K OOYYEHHIO M IIeJICHANPABIEHHOW TMO3HABaTEILHOM
NEATEIbHOCTH, CUCTEMbl 3HAUMMBIX COLUHUAIBHBIX U MEXJIMYHOCTHBIX OTHONIEHHM, IIEHHOCTHO-
CMBICJIOBBIX YCTAHOBOK, OTPaXKaIOUIUX JIMYHOCTHBIE M TPAXKIAHCKUE MO3UIUU B JEATEIBLHOCTH,
COIlMaJbHbIE KOMIIETCHIIMHU, TPAaBOCO3HAHUE, CIOCOOHOCTh CTaBUTh 1M U CTPOUTDH KU3HEHHBIE
IIJIaHbI, CHOCOOHOCTh K OCO3HAHUIO POCCUMCKON UIGHTUYHOCTH B MOJIUKYJIBTYPHOM COILIUYME;

MeTanpeIMeTHbIM, BKJIOUYAIONIUM OCBOCHHBIE OOYYarONIUMUCS MEXKIPEIMETHBIC TOHATHS M
YHUBEpCAJIbHbIC y4YeOHBbIC NEUCTBUS (PEryIsTHBHBIC, IMO3HABaTEJbHbIC, KOMMYHUKATHUBHEIC),
CIIOCOOHOCTh MX MCIIOJIB30BaHUSI B Y4eOHOM, MO3HABATEIBHOM M COIMAIBHOW MPaKTHKE,
CaMOCTOSITEJIbHOCTh TUJIAHUPOBAHUSI U OCYIIECTBICHUSI Y4eOHOW NEATEIbHOCTH M OpraHu3aluu
y4eOHOTO COTpYAHUYECTBA C TeJaroraMd M CBEPCTHUKAMH, IMOCTPOEHHUE HWHIWBUIYaJTbHOU
00pa3oBaTeNbHON TPAEKTOPHUY;

NnpeaMeTHbIM, BKJIFOYAIOIIUM OCBOCHHBIC O0YJAIOIMIUMUCS B XOJI€ U3yUEeHHS yueOHOro peaMeTa
yMEHHUSI, Crielu(PpUuIecKue sl JaHHON MpeAMETHON 00J1acTH, BUJIBI AEATEIBHOCTH 10 MOJYUYCHUIO
HOBOT'O 3HaHMSI B paMKaX y4eOHOro mpeaMeTa, ero npeodpa3oBaHUI0 U MPUMEHEHUIO B YUEOHBIX,
y4eOHO-TIPOEKTHBIX U COIMAIBHO-TIPOCKTHBIX CHUTYyalMsIX, (HOPMUPOBAHME HAYYHOI'O THUIIA
MBIIUIEHUSI, HAy4YHBIX MPEJCTABICHUN O KIIOUEBBIX TEOPHUAX, TUIMAX U BHUAAX OTHOUIECHUM,
BJIa/ICHHE HAYYHOW TEPMUHOJIOTHEH, KITIOYEBBIMU MOHATUSIMHU, METOJJAMU U TIpPUEMaMHU.

Jluunocmmnule pe3yiomamaol:



1)  BocmuTaHWE POCCHUICKOW TPAXKIAHCKOW HWACHTUYHOCTH: TMATPUOTH3MA, YBAKEHUS K
OredecTBY, IPOLUIOE M HACTOSIIEE MHOTOHALMOHAJIBHOrO Hapoja Poccuu; oco3HaHue cBOe
ATHUYECKOMN MPUHAJICKHOCTH, 3HAHUE UCTOPHUH, SI3bIKA, KYJBTYPbl CBOETO HApOJa, CBOETO Kpasd,
OCHOB KYJBTYPHOTO Hacyeaus HaponoB Poccum u yenoBedecTBa; yCBOCHHE I'YMAHMCTHUYECKHX,
JE€MOKPAaTUYECKUX U TPAJAMLMOHHBIX LIEHHOCTEW MHOTOHAIIMOHAIBHOIO POCCUICKOrO OOIECTBa;
BOCIIMTaHUE YyBCTBA OTBETCTBEHHOCTH U Jtoira nepen Poauno;

2)  QopMupoBaHHME OTBETCTBEHHOTO OTHOIICHUS K YYCHHIO, TOTOBHOCTH U CIIOCOOHOCTH
oOyJaromuxcss K CaMOpa3BUTUIO U CaMO0Opa30BaHUI0 Ha OCHOBE MOTHUBALIMU K OOYYEHHMIO U
MO3HAHUIO, OCO3HAHHOMY BBIOOPY M MOCTPOEHUIO JalbHEWIIEH WHAMBUAYAJIBbHON TPaeKTOpPUU
oOpa3oBaHUs Ha 0a3e OPUEHTHUPOBKHU B MUpE NMPOPeccuil U MpoPecCuOHANBHBIX MPEATIOYTEHUN C
Y4ETOM YCTOMYMBBIX I103HABATEIbHBIX HWHTEPECOB, a TaKKe Ha OCHOBE (HOPMHUPOBAHUS
YBaKUTEJIBHOIO OTHOLLUEHHUS K TPYY, PA3BUTHUSA ONbITA YYaCTHs B COLMAIILHO 3HAYUMOM TPYIE;

3)  (dopMupoBaHHE IIEIIOCTHOTO MUPOBO33PECHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM M OOIIECTBEHHOW MPAKTUKH, YUYWUTHIBAIOIIETO COIMAIBHOE, KYJIbTYPHOE,
SA3BIKOBOE, TyXOBHOE MHOT000pa3ue COBPEMEHHOTO MUDPA;

4)  dopMupoBaHUE OCO3HAHHOTO, YBKUTEIHLHOTO W JOOPOXKENATEIBHOTO OTHOIICHUS K
IPYrOMy 4YeEJOBEKY, €ro MHEHHMIO, MHUPOBO33PEHHUIO, KYJBTYpE, S3bIKY, BEpE, TPa)IaHCKOM
MO3ULIMH, K UCTOPUH, KYyJbType, PEIUTUH, TPAAULMAM, s3bIKaM, LIEHHOCTSIM HapoJoB Poccun n
HapoJ0B MHUPA; TOTOBHOCTH U CIOCOOHOCTH BECTH JUAJIOT C IPYTMMHM JIIOABMHM U JOCTUTaTh B
HEM B3aUMOIIOHUMAaHMUS;

5)  ocBOeHHE COLMANTBHBIX HOPM, MPaBWI TMOBEIACHUS, pOJicii U (HOpPM COIMATBHON JKU3HU B
rpynmnax u cooOIecTBax, BKIOYask B3pOCIIbIE U COLMAIbHBIE COOOIIECTBA; YUaCTHE B IIKOJIbHOM
CaMOYIIPABJIEHUU M OOIIECTBEHHOW »W3HM B MpEAesiax BO3PACTHBIX KOMIIETEHIMH C y4eTOM
PETHOHANIbHBIX, ITHOKYJIBTYPHBIX, COLIMATIbHBIX U SKOHOMHUECKHUX 0COOEHHOCTEI;

6)  pa3BUTHE MOPAJIBHOTO CO3HAHHS U KOMIETEHTHOCTH B PEIICHUU MOPAIBHBIX MpoOJIeM Ha
OCHOBE JIMYHOCTHOTO BbIOOpa, (HOPMHUPOBAHHE HPABCTBEHHBIX YYBCTB M HPABCTBEHHOI'O
MOBEJEHUSI, OCO3HAHHOTO M OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHBIM TIOCTyNKaMm; 7)
(dbopMHpOBaHHE KOMMYHMKATUBHOW KOMIIETEHTHOCTH B OOIIEHUHM U COTPYJHUYECTBE CO
CBEPCTHUKAMM, JI€TbMU CTapUIero MW MIIAQJLIEr0 BO3pacTa, B3POCIBIMM B  IIpoliecce
o0Opa3oBaTeNbHOM, OOLIECTBEHHO MOJIE3HOM, yueOHO-UCCIeI0BaTeIbCKON, TBOPUECKON U IPYTUX
BHJIOB JESTENBHOCTH;

8) (opMupoBaHHME IIEHHOCTH 3J0pPOBOr0 M O€30MacHOro olpasza >KU3HHM; YCBOCHHE IPaBUII
WHAMBUIYAbHOTO M KOJUIEKTUBHOTIO O€30MAacCHOr0 MOBEACHHUS B YPE3BBIYAMHBIX CUTYyaIUsX,
YTPOXKAKOUIUX KU3HU U 3J0POBBIO JIFOJIEH, TPaBUJI MOBEACHHS Ha TPAHCIIOPTE M HA Joporax; 9)
(dbopMHpOBaHNE OCHOB 3KOJOTHYECKOW KYJBTYpPbI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
HKOJIOTMYECKOTO MBIIIJICHHSI, Pa3BUTHE OIbITa YKOJIOTUYECKH OPUEHTUPOBAHHON pedrieKCUBHO-
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OIICHOYHOU M MPAKTUYECKOU NIEATEIBHOCTH B KU3HEHHBIX cuTyanusx; 10) oco3HaHue 3HaYCHUS
CEMbHU B )KM3HU YEJIOBEKA W OOLIECTBA, MPUHITHE IEHHOCTU CEMEHHOM KU3HU, YBAKUTEIHHOE U
3a00TJIMBOE€ OTHOUIEHUE K WIEHaM CBOEH ceMbH; 11) pa3BUTHE 3CTETUUYECKOTO CO3HAHMS Yepes
OCBOEHHE XYAO0KECTBEHHOI'O Hacieaus HapoaoB Poccum M MHpa, TBOPUYECKOW AESTEIBHOCTH
ACTETUYECKOTO XapaKTepa.

MemanpedmemmHnuie pe3yarvmamal:

B cootBerctBrr @I'OC OOO BBIACIAIOTCS TPU TPYIIBI YHUBEPCAIBHBIX YU€OHBIX JIEHCTBUIA:
peryJIATUBHBIE, TO3HABATEIbHbBIEC, KOMMYHHUKATHUBHBIC.

PeryasituBubie YY/I:
1.YMeHne caMOCTOATENbHO ONpPENeNaTh el O0ydeHHs], CTaBUTh U (POPMYIUPOBATh HOBBIE
3alayu B y4yeOe U IO3HABaTEIbHOW JAESITENIbHOCTH, Pa3BHBaTh MOTUBBI U MHTEPECHI CBOEH
MO3HaBaTENIbHOMU JieaTeIbHOCTH. OOyJaromuiicss CMOXKET:

-aHAJIM3UPOBATH CYIIECTBYIOIINE U IJITAHUPOBATh OyAylIrMe 00pa30BaTEIbHbIE PE3YIbTaThI;
-UJIEHTU(PUIIPOBATH COOCTBEHHBIE MPOOJIEMBI M ONIPEAEIATH INIABHYIO MPOOJIEMY; -BbIIBUTATh
BEPCHUHU pEIICHUs TPOOIeMbl, POPMYIUPOBATH TUIIOTE3bI, IPEIBOCXUIATH KOHEUHBIN PE3YJIbTAT;
-CTaBUTh 1IEJIb JESITEIbHOCTH Ha OCHOBE OIPEACICHHOW NpoOJeMbl M CYHIECTBYIOIIUX
BO3MOKHOCTEH;
-popmynupoBaTh yuyeOHbIE 3aJayd Kak IIaru JOCTHXKEHHsS TOCTaBJICHHOM  LEIH
NEeSATENBHOCTH;
-000CHOBBIBATh 1I€JIEBbIC OPUEHTUPHl W MPUOPUTETHI CChUIKAMU Ha LIEHHOCTH, YKa3blBas U
000CHOBBIBAS JIOTHYECKYIO MOCIE0BATENBHOCTD 1IATrOB.
2.YMeHue CcaMOCTOSITENbHO IUIAHUPOBATH NYTH JOCTHXKEHMSI LeJed, B TOM YHCIe
aNbTepHATUBHBIEC, OCO3HAHHO BHIOMpPATh Harboiee 3P(HEeKTUBHBIE CIIOCOOBI PEIICHUS YUEOHBIX
Y TI03HABATENbHBIX 33/1a4. O0yyaromunics CMOXET:
-OMpeeNsATh HeOOXOMMbIE ICMCTBUE(sS]) B COOTBETCTBUM C y4eOHOM M MO3HABATEIBLHOM 3aadeit
U COCTaBJISITh AJITOPUTM UX BBIITOJHEHUS;
-000CHOBBIBATH M OCYIIIECTBIIATH BRIOOP Hanbosee 3(HEeKTUBHBIX CIIOCOOOB pelieHusl YIeOHbBIX U
MO3HABATEJIbHBIX 33/1a4;
-OIpeAeNIATh/ HaXOAUTh, B TOM YMCIIe U3 MPEAJIOKEHHBIX BAPUAHTOB, YCIOBUS JIJISl BBIIIOJHEHUS
y4eOHOHM U TT03HABATEIHLHOU 3a1a4H;
-BBICTPAUBATh KU3HEHHBIC IJIaHBI HA KPaTKoCpouHoe Oynyiiee (3asBIsATh LENEBbIE OPUEHTHPHI,
CTaBUTH a/ICKBATHbIC UM 33/1a4U U MpeajaraTh JeiCTBUS, YKa3biBasi U 000CHOBBIBAs JOTUYECKYIO
MOCJIEIOBATENBHOCTD LIArOB);

-BBI6I/IpaTI> 3 MNPCAIOKCHHBIX BAapHMAHTOB M CaMOCTOSATCIBbHO HMCKATb CpGI[CTBa/pecprBI JJIs1
peuICHUA sanaqn/ JOCTHIXKCHMS L CIIN,



-COCTaBJISATh IJIAaH pelieHus] TpoOjaeMbl (BBIMIOJIHEHUSI MPOEKTa, MPOBEACHUSI HUCCICIOBAHUSA); -
ONpeeNsaTh NOTEHIIMANIbHBIE 3aTPY/IHEHUS MPU PEllIeHnd Y4eOHOM U MO3HABATENbHOMN 3aJauu U
HAaXOJUTb CPEACTBA JJISI UX YCTPAHCHHUS;

-OIMCBIBATh CBOU OIIBIT, O(l)OpMJ'I?[?I Cro i nepcaavyn Apyrum JIHOJSAM B BHAC TCXHOJIOTHMH
PCHICHU MMPAKTHYCCKUX 3aa4 OIIPCACICHHOI'O KiIaccCa,

-[IJIJAHUPOBATh U KOPPEKTUPOBATH CBOIO MHAUBUAYAIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO.

3.YMeHHE COOTHOCUTH CBOM JCHCTBUS C IUIAHUPYEMBIMU pe3yJbTaTaMHU, OCYILECTBIIATH
KOHTPOJIb CBOEH JAESITENBHOCTH B MPOLECCE JOCTHKEHUS pe3ysbTaTa, OINPEAENsATh CIOCOOBI
JNEUCTBUN B paMKax NPEIJIOKEHHBIX YCIOBUH M TpeOOBaHUM, KOPPEKTHUPOBATH CBOM JCHCTBUS B
COOTBETCTBUM C U3MEHSIOLIEHCs cuTyanned. O0yJaromuics CMOXKET: -OlPEAENIATh COBMECTHO C
MEJJarOroM W CBEPCTHUKAMHM KPUTEPUU IUIAHUPYEMBIX PE3YyJbTAaTOB M KPUTEPUU OLICHKU CBOEM
yueOHOMU JesITeIbHOCTH;

-CUCTeMaTH3UpoBaTh (B TOM 4YHCIE BBIOMpaTh MPUOPUTETHBIE) KPUTEPUHU ILJIAHUPYEMBbIX
pPEe3yJbTATOB U OLICHKU CBOEH JIESITEILHOCTH;

-0TOMpaTh MHCTPYMEHTHI JJI1 OIEHUBAHUSI CBOCU JEATEIbHOCTU, OCYIIECTBISATH CAMOKOHTPOIb
CBOCH JEATENIbHOCTH B paMKax MPEIJIOKEHHBIX YCJIOBUM M TpeOOBaHWI; -OIIEHUBATH CBOIO
NESITCIbHOCTh, APTYMEHTUPYS NPUYAHBI JIOCTUXKEHUS WM OTCYTCTBUSA IUIAHUPYEMOTO
pe3yibTara; HaXOAUTh JOCTAaTOYHBIE CPEJICTBA JJIS BBINIOJTHEHUS YYEOHBIX JICHCTBUHA B
U3MCHSIOMICHUCS

CUTYAIIMH W/WIU TIPU OTCYTCTBUU TJIAHUPYEMOTO PE3yJIbTaTa;

-paboTasi I0 CBOEMY IIJIaHy, BHOCUTH KOPPEKTUBBI B TEKYIIYIO JAESTEIHLHOCTh HA OCHOBE aHAIU3a
M3MEHEHUM CUTYaIuu IS OJIyYeHUs 3alJIaHUPOBAHHBIX XapaKTEPUCTUK MPOyKTa/pe3yibTaTa;

-YCTaHABJIMBATh CBA3b MEXKY MTOJTYYECHHBIMU XAPAKTEPUCTUKAMHU MPOAYKTA U XapAKTEPUCTUKAMHU
MpOLIECCa  JIESITENBHOCTH W 1O  3aBEpPUIEHUU  JCSATEIBbHOCTM  MpeajaraTb HU3MEHEHUE
XapaKTEPUCTHK ITPOLIECCa IS OJIYYEHUS YIYUIIEHHBIX XapaKTEPUCTUK NPOIYKTA;

-CBCPATH CBOU JICI\/'ICTBI/IH C IICJIBIO U, ITPH HGO6XO)II/IMOCTI/I, HUCIIPaBJISATh OIITMOKH CaMOCTOSITEILHO.

4. YMeHue OIICHUBaTh MPAaBWIHHOCTh BBIMIOJHEHUS Y4yeOHOW 3ajayd, COOCTBEHHBIC
BO3MOKHOCTH ee perieHust. O0y4aromuics CMOXKET:

-OTIPEICNIATh KPUTEPUU TMPABUILHOCTH (KOPPEKTHOCTH) BBHITIOJIHCHUS Y4YeOHOW 3ajauu; -
aHAIM3UpOBaTh W OOOCHOBBIBATH TMPUMEHEHHE COOTBETCTBYIOIIETO WHCTPYMEHTApHS IS
BBHITIOJIHCHUSI YIEOHOM 3a/1a4H;

-CBO60,Z[HO IIOJIB30BAaTbLCA BBIpa6OTaHHBIMI/I KpUTECPHUAMU OLUCHKHU U CAMOOLCHKH, UCXOAs U3 LECIU
1 UMCIOIIUXCA CPEACTB, pasjindasd pe3yJibTaT U CITOCOOBI HeﬁCTBHﬁ;
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-OLCHUBATH IIPOAYKT CcBOEH ACATCIBHOCTH I10 3aJaHHBIM /MM CAMOCTOSTEIBHO OIIpCACIICHHBIM
-KPUTCPUAM B COOTBCTCTBHUU C LCJIIBIO ACATCIbHOCTH,

-000CHOBBIBATh JIOCTUKUMOCTh 1I€JIM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKH CBOHUX
BHYTPEHHHUX PECYPCOB U JIOCTYIMHBIX BHEUTHUX PECYPCOB;

-(puKcUpoBaTF M aHATU3UPOBATH TUHAMHUKY COOCTBEHHBIX OOpa30BaTEIbHBIX PE3yJIbTATOB. 5.
Brnanenue ocHOBaMH CaMOKOHTPOJIS, CAMOOICHKH, MPUHSATHS PEIICHUH U OCYIIECTBICHHS
OCO3HAHHOTO BRIOOpA B YUeOHOU M TT03HABaTEIbHON. OOYyJarONUiics CMOXKET:

-Ha0MI01aTh M aHAIM3UPOBATh COOCTBEHHYIO YYEOHYIO M TO3HABATEJIbHYIO NEATEIBHOCTh H
JESATEIBHOCTD IPYTUX 00YUYaIOIIUXCs B MPOIIECCE B3aUMOITPOBEPKH;

-COOTHOCUTDL PCAJIBbHBIC W INIAHHUPYCMBIC PC3YJIbTAThI HHHHBHHyaJIBHOﬁ 06p330BaT€HLHOﬁ
ACATCIBHOCTHU U ACJIaTh BBIBOJBI,

-IIPHHUMATh PCIICHUC B y“Ie6HOI?I CUTyallMd U HCCTH 34 HCTO OTBCTCTBCHHOCTD,

-CaMOCTOATCIIbHO OIIPCACIIATh IMPUYMHBI CBOCTO YCIICXa HIIM HCYCIICXAa WM HAXOIUTH CITOCOOBI
BbIXO/Jla U3 CUTyallu HCYCIICXA,

-pETPOCTIEKTUBHO ONPEEATh, KAKUE JEHCTBUS MO PELICHUIO YYEOHOW 3a7aud WIA HapameTpbl
ATUX ACUCTBUIA MPUBEIIN K MOJYUYECHUIO UMEIOLIErOCs MPOAYKTa yueOHOU AesITEeIbHOCTH;

-JIEMOHCTPUPOBATH TPHUEMbI PETYJAHNH TCUXOPUZNOIOTHIECKUX/ IMOIMOHAIBHBIX COCTOSTHHUMA
Uit MoCTHKeHus 3¢dexkTa ycrnokoeHus (yCTpaHEHHS SMOIMOHAIBHOW HAIMpPsHKEHHOCTH),
abdexra BoccTaHOBICHUS (OcnablieHUs TPOSBICHUN yTOMIeHUs), 3¢GdeKTa aKTUBHU3AIUU
(TOBBILIIEHUS TICUXO(PUZNOIOTHIECKON PEAKTUBHOCTH).

ITo3naBaTeabHbie YY |
6. YMeHue omnpeneniaTh TMOHSATHSA, CO3/aBaTh OOOOINEHUS, YCTaHaBJIMBAaTh aHAJIOTHH,
KJIaCCU(UIIMPOBATH, CAMOCTOSTEILHO BEIOMPATh OCHOBAHMS M KPUTEPUH IS KiTacCU(BUKAITIH,
yCTaHABIMBATh TMPUYMHHO-CJICICTBEHHBIC CBSI3M, CTPOUTH JIOTUYECKOE paCCyKIICHHUE,
YMO3aK/IIOueHne (MHIYKTUBHOE, JACAYKTUBHOE, II0 AaHAJIOTMH) ¢ JIeJaTh BBIBOJBI.
OOyyaromuncs CMOXET:
-MO0MpAaTh CJIOBa, COMOJYMHEHHBIC KIIOYCBOMY CJIOBY, OMPEICISIONIMNE €ro IPU3HAKU M
CBOMCTBA;
-BBICTPAMBATh JIOTUUECKYIO IIETIOYKY, COCTOSIIYIO U3 KIFOUEBOTO CJIOBA M COMOAYUHEHHBIX €My
CJIOB;
-BBIJICIISITH OOIIWMN TPU3HAK JBYX WM HECKOJBKUX TPEIMETOB WU SIBICHUNA U OOBSICHITH UX
CXOJICTBO;
-00BEIMHATh MPEIMEThl W SIBJICHHS B TPYMIIBI MO OINpPEASICHHBIM MpPU3HAKaM, CPaBHHUBATb,
KJ1acCU(UIUPOBATh U 00001aTh (DAKTHI U SIBJICHUS; -BBIJICSATH SIBJICHHE W3 OOIIETo psijaa IPyrux
SIBJICHUI;



-OIIPCACIIATD O6CTO$ITCJ'H)CTB3, KOTOpBIC TMPCAIICCTBOBAJIM BO3HHUKHOBCHUIO CBA3KM MCKIAY
ABJICHUAMH, M3 OTHUX 00CTOSTEIIECTB BBIACJEATh OIIPCACIIAOIINC, CIIocOoOHEIE OBITh HpH‘IHHOﬁ
JAHHOT'O ABJICHUSA, BbIABJISATH IIPUYHUHBI U CIICACTBHA HBHCHHﬁ;

-CTPOUTh PACCYKIICHHE OT OOIMX 3aKOHOMEPHOCTEH K YAaCTHBIM SBJICHUSM M OT YaCTHBIX
SBJICHUM K OOIIMM 3aKOHOMEPHOCTSIM;

-CTPOUTH PACCYKJEHHE Ha OCHOBE CPaBHEHUS IIPEIMETOB U SBJICHUN, BBIIEISAS IIPU 3TOM 00IIHe
IIPU3HAKY;

-M3j1araTth TMOJIYYCHHYIO WH(OpPMAIUI0, WHTEPIPETHPYS €€ B KOHTEKCTE peIacMoi 3amayu; -
CaMOCTOSITEJIbHO YKa3blBaTh Ha HWHQOpPMAIMIO, HYXKIAIOUIYIOCS B TPOBEpPKE, Npeasiaratb M
MPUMEHSTH CIIOCOO MPOBEPKH IOCTOBEPHOCTH UH(MOPMAITNH;

'Bep6aJII/I3OBaTB OMOIIMOHAJIBHOC BIICYATIICHUC, OKA3aHHOC Ha HETO HCTOYHHUKOM,

-00BSCHATD SIBJICHUS, MPOLIECCHI, CBSI3M M OTHOILIEHHUS, BBISBISEMbIE B XOJ€ MO3HABATEIBHON U
UCCJIEI0OBATENbCKOW  AESATENbHOCTH  (MPUBOJUTH  OOBSICHEHHWE C H3MEHEHUuEeM  (OpMbI
IPEJICTaBICHUS; OOBIACHATD, ACTATU3UPYS WIK 0000111ast; 0OBACHATH C 3aJaHHON TOUKHU 3PEHMUS);

-BBUABJIATH M HA3bIBATH IIPUYNHBI CO6I:ITI/ISI, SABJICHHS, B TOM 4YHCJIIC BO3MOKHBIC / Hamboiiee
BCPOATHBIC IIPHUYHUHBI, BO3MOJKHBIC IIOCICACTBUA 3a,Z[aHHOﬁ INPpUYHUHBI, CaMOCTOATCIIBHO
OCYHICCTBIIAA HpI/ILII/IHHO-CJ'IeI[CTBeHHHﬁ aHaJInu3,

-JIeJIaTh BBIBOJ HA OCHOBE KPUTHYECKOTO aHAIM3a Pa3HbIX TOUEK 3PEHUS, NOATBEPKIATh BBIBO/
COOCTBEHHOM apryMeHTallUe WIIM CAaMOCTOSTEIHHO MOJYYeHHBIMU JaHHBIMHU.

7. YMeHue co3iaBath, MIPUMEHSITh U MPEeOOpPa30BbIBATh 3HAKU M CUMBOJIbI, MOJICJIM U CXEMBI
JUISL peIIeHUsT y9eOHBIX M TTO3HABATEIbHBIX 3a1a4. OO0yJaronuics CMOXKET:

-0003HaYaTh CUMBOJIOM U 3HAKOM IPEAMET W/UIIU SIBJICHUE;

-OIpCaACIATE JIOTHYCCKHUC CBA3HM MCKIAY IIPCAMCTaMU W/unm SABJICHUAIMU, 0003HAYaTh JaHHBIC
JJOIT'MYCCKHEC CBA3HU C IIOMOIIBIO 3HAKOB B CXCMC,

cO371aBaTh aOCTPAKTHBIN UK PEAIbHBIN 00pa3 MpeaMeTa U/Wd SBIICHUS,
-CTPOUTH MOJIETIL/CXEMY Ha OCHOBE YCJIOBUM 3aauM U/WIJIM ClIoco0a ee perieHus;

-co3/laBaTh BepOajbHbIe, BEIIECTBEHHbIE M HMHPOPMALMOHHBIE MOJIETH C BbIJICICHUEM
CYILLIECTBEHHBIX XapaKTePUCTUK OOBEKTa MJId ONpeAeNieHus croco0a pelieHusl 3aJadyd B
COOTBETCTBUM C CUTYaLUEH;

-peoO0pa3oBbIBATh MOJIENM C LEJIBI0 BBISIBICHUS OOIIMX 3aKOHOB, OMPEACNAIONUX JaHHYIO
peIMETHYIO 00J1acTh;

-[IEPEBOJIUTh CIIOKHYIO IO COCTaBy (MHOTOACIEKTHYIO) MH(POpMALUI0 U3 IpadUyecKoro HiH
(opMaIn30BaHHOIO (CUMBOJIBHOT'O) IIPEICTABIEHMS B TEKCTOBOE, U HA00OPOT;
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-CTPOUTh CXEMY, aITOPUTM ACHCTBUS, UCIPABIATh WM BOCCTAaHABIMBATHh HEU3BECTHBIN paHee
QJITOPUTM Ha OCHOBE MMEIOIIETrocs 3HaHUsI 00 00BEKTE, K KOTOPOMY MPUMEHSIETCS alTOPUTM;

-CTPOUTD AOKA3aTCIILCTBO: IIPAMOC, KOCBCHHOC, OT IIPOTHUBHOTI'O;

-aHaJN3UPOBATH/PEIICKCUPOBATh OMBIT pa3paboTKM M peanu3ali  y4eOHOTO IPOEKTa,
UCCIIEIOBaHMs (TEOPETUYECKOr0, 3MIMPUYECKOT0) HA OCHOBE MPEAJIOKEHHON MPOOIeMHOMN
CUTYaIlUH, IOCTaBJICHHOM LIETTU W/WIIY 3aJJaHHBIX KPUTEPHUEB OLIEHKU MPOAYKTa/pe3ynbTara.

8. CmbIcioBoe yTeHue. OOy4arouuics CMOXKET:
-HaXOAMTh B TEKCTE TpeOyemMyto HHPOpPMAIHIO (B COOTBETCTBUH C LENISMU CBOCH JIEATEIIHOCTH);

-OPUEHTUPOBATBCA B COJNEPKAHUM  TEKCTa, IIOHMMAaTb LEJOCTHBIM  CMBICI  TEKCTA,
CTPYKTYypHUPOBATh TEKCT;

-yCTaHABJIMBATh B3aMMOCBS3b OIMCAHHBIX B TEKCTE COOBITHI, SIBICHUI, IPOLIECCOB;
-pEe3I0OMUPOBATh IIIABHYIO UJEIO TEKCTA,

- IpeoOpa30BBIBaTh TEKCT, MEHSS €ro MOJAIBHOCTH (BBIPAXKEHHE OTHOLUEHUS K COAEPKAHUIO
TEKCTa, UEJEBYI0 YCTAaHOBKY p€4Yd), HWHTEPHOPETHPOBATh TEKCT (XYIOKECTBEHHBIM U
HEXYJI0)KECTBEHHBIM - y4eOHbIH, HAy4YHO-TIOMYJISPHbIA, HWH(OPMAIIMOHHBIN); -KPUTUUYECKU
OLICHUBATh COJIepKaHUE U POPMY TEKCTa.

9. ®opmupoBaHUEe W Pa3BUTHE DKOJOTUYECKOTO MBINUICHUS, YMEHHE MPUMEHSATH €ro B
MO3HABATEIIbHON, KOMMYHUKATHBHOM, COLMAIbHOM TIpakTUKE © TpodeccruoHaIbHOM
opueHTanuu. OOy4aronuicsi CMOXKET:

-OIIPEICNIATh CBOE OTHOIIIEHUE K MPUPOTHOM Cpeie;

-aHAJIM3UPOBATH BIUSHUE dKOJOTHIECKUX (PaKTOPOB HA CPey OOMTaHUS )KHBBIX OPTaHU3MOB;
-IPOBOIUTH MPUINHHBIA U BEPOSTHOCTHBIA aHAJIN3 SKOJIOTHYECKUX CUTYAIIHH;

-IPOTHO3WPOBATh W3MCHEHHUS CHUTYallUH TPH CMEHE NIEWCTBHUS OTHOTO (haKTopa Ha JEHCTBHE
apyroro ¢gakropa;

-pacrpoCTpaHsATh SKOJOTUYECKUE 3HAHUS W y4acTBOBATh B MPAKTUYECKUX JENIaX IO 3alluTe
OKPYKarOIIEU CPEBI;

-BBIpaXKaTh CBOC OTHOIICHHE K MPHUPOJE UYepe3 PUCYHKH, COYMHCHHS, MOJIEIH, IMPOCKTHHIC
paboTHI.

10. PazBuTte MoOTMBAaIMM K OBJAQACHUIO KYJbTYPOM AKTUBHOTO HCIOJIb30BAHUSA
CJIOBapel U APYTHUX MOUCKOBBIX cucTeM. OO0ydaroIIHuiicss CMOXKET:

-OIIPCACIIATD HGO6XOI[I/IMBIC KIIFOYUCBLIC ITOMCKOBBIC CJIOBA U 3aIIPOCHI;

-OCYILECTBIIATh B3aHUMOJIEHCTBHE C 3JIEKTPOHHBIMH TMOHUCKOBBIMH CHCTEMAaMH, CIIOBAPSMH; -
dbopMHpOBaTh MHOKECTBEHHYIO BBIOOPKY M3 TMOMCKOBBIX HCTOYHHMKOB JUIsI OOBEKTUBHU3AINH
pE3yNbTATOB IOUCKA;

-COOTHOCHUTD ITOJIYUCHHBIC PC3YJIbTAThI IIOMCKA CO cBoOeEi ACATCIIBHOCTBIO.
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11.YMeHune opraHu3oBbIBaTh y4€OHOE COTPYAHUYECTBO M COBMECTHYIO JEATEIBHOCTH C
YUUTEIEM U CBEPCTHUKAMH; paboTaTh MHAWBUIyaJIbHO U B TPYIINE: HAXOIUTH O0IIee pelIeHue u
pa3pemiath KOH(IUKTH Ha OCHOBE COTJIACOBAHUs MO3ULIMK U y4e€Ta HHTEPECOB; (POPMYIHUPOBATH,
apryMEHTUPOBATh -

-OIIPCACIIATbL BO3MOKHBIC POJIM B COBMECTHOM ACATCIIBHOCTH,
-UIrpaTb OIPCACICHHYIO POJIb B COBMECTHOU ACATCIBHOCTH,

- IPUHUMATH [TO3ULUI0 COOECEAHNKA, IOHUMAs TIO3ULIMIO IPYroro, pa3inyaTh B €ro peuyd MHEHHE
(TOuKy 3peHus), 10Ka3aTeNbCTBA (APTyMEHTHI);

--ONpeeNsATh CBOM JCHCTBUS W JCHCTBUSA MapTHEPA, KOTOPbIE CIOCOOCTBOBAIM WM
MPETSITCTBOBAJIM NMPOYKTUBHON KOMMYHUKALIUU;

-CTPOUTH TO3UTUBHBIE OTHOIIEHUS B MpOIEccCe YYEOHOW M IMO3HABATEIBHOW NESITENHOCTH; -
KOPPEKTHO W apryMEHTHPOBAHHO OTCTauMBaTh CBOK TOYKY 3pEHHS, B JIUCKYCCUU YMETh
BBIJIBUTaTh KOHTPAPTYMEHTHI, epedpa3supoBaTh CBOIO MbBICIIb;

- KPUTHYECKH OTHOCHUTHCSI K COOCTBEHHOMY MHEHHUIO, YMETh MPU3HABATH OLIMOOYHOCTH CBOETO
MHEHUS (€ClI OHO OIIMOOYHO) U KOPPEKTUPOBATH €r0; - Mpeasarath ajJbTepPHATUBHOE PEIICHHE
B KOH(JIMKTHOM CUTyalluu;

- BBIJICJIATH OOIIYIO TOYKY 3pEHUS B JJUCKYCCHUU;

- JIOTOBapUBaThCsl O MpaBWIAX W BOMpocax JJsi 0O0CYXKJIEHUSI B COOTBETCTBUM C IMOCTABJICHHOM
nepen rpynioun 3a1ayueu;
-KOPPEKTHO W apryMEHTUPOBAHHO OTCTaMBaTh CBOIO TOYKY 3pPEHHs, B JIUCKYCCUU YMETh

BBIJIBUTaTh KOHTPAPTyMEHTHI, Tepedpa3supoBaTh CBOIO MbICHL (BJIaJICHHE MEXaHU3MOM
SKBUBAJICHTHBIX 3aMEH );

-yCTpaHsATh B  paMKaxX  Juajora  pas3pbiBBI B KOMMYHHUKAIIMH,  OOYCIIOBJICHHBIC
HETTOHUMAHUEM/HETIPUATHEM CO CTOPOHBI cOoOecemHMKa 3amadd, (OpPMBI WIHM COJEpIKAHHS
araora.

12. YmeHHe OCO3HAHHO WCIIOJb30BAaTh PEUEBBIE CPEICTBA B COOTBETCTBUM C 3aJayei
KOMMYHUKAIIMU ISl BEIPQXKEHUSI CBOMX UYBCTB, MBICJIEH M MOTPEOHOCTEN I TUIAHUPOBAHUS U
PETYJISIUUU CBOEU JEATEIbHOCTH; BIIAJICHUE YCTHOM M NMHUCBMEHHOM PEYBI0, MOHOJIOTHUYECKOU
KOHTEKCTHOW pedbto. OOydarommiicss CMOXKET: OINpeAeNsTh 3aJadyy KOMMYHUKAIMd W B
COOTBETCTBHH C HEH OTOMPATH M UCIIOJIb30BATh PEUEBBIC CPEJICTBA;

MPEICTaBIATh B YCTHOW MJIM MUCbMEHHOM (popMe pa3BepHYTHIN MIaH COOCTBEHHOMN

ACATCIBHOCTH,
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- coOI01aTh HOPMBI MTyOJUYHON PEuH, PEeriaMeHT B MOHOJIOTE U JUCKYCCHHM B COOTBETCTBHH C
KOMMYHHUKATUBHOM 3a/1a4€H;

- BBICKa3bIBaTh M OOOCHOBBIBaTb MHEHHUE (CY)KJIEHUE) M 3alpalluBaTb MHEHUE MapTHEpa B
pamMKax Juanora;

- IPUHUMATD PEIICHHE B XOJI€ IMaJiora U COracoBBIBATh €r0 C COOECETHUKOM;

- CO3/1aBaTh MUCbMEHHBIE TEKCTHI PA3JIMYHBIX THUIIOB C MCIIOJIb30BAHUEM HEOOXOJMMBIX PEUYEBBIX
CPENCTB;

- ICTIOJIb30BaTh CPEJICTBA JIOTMYECKOM CBSI3M I BBIJICTICHUS CMBICJIOBBIX OJIOKOB CBOETO
BBICTYIUJICHUS;

- HCTI0JIb30BaTh BepOabHbIE U HEBEpOATbHBIC CPEACTBA B COOTBETCTBUM C KOMMYHHKATHBHOU
3ajauei;

- OlIeHUBAaTh d(HDPEKTUBHOCTH KOMMYHUKAIIMH TOCTIE €€ 3aBEPIICHHUS.

13. ®opmupoBaHre U pa3BUTHE KOMIETEHTHOCTH B OOJIACTH HCIIOJIH30BaHUSA MH(POPMAIIMOHHO-

KOMMYHUKAIIMOHHBIX TexHoyiorui (nanee — MKT). O0yuaronuiicst CMOXKET:

- IICJICHAPABJICHHO HMCKaTh U KCMOJIb30BaThb MH(OPMAIMOHHBIE PECYpChl, HEOOXOAUMBIC JIs
penieHns Y4eOHbIX U MPAKTHYSCKUX 3a1ad ¢ momoibio cpeacts UKT;

- ICTIOJIB30BaTh ISl TIEpedaud CBOMX MBICIEH €CTeCTBEHHbIE M (OpMalibHbIE SI3BIKU B
COOTBETCTBHHM C YCIOBUSIMA KOMMYHHUKAIMHU; - OTIEPUPOBATH JAHHBIMU MPU PEIICHUH 3a]1a4H;

- BBIOUpATh aJIeKBATHBIE 3a7]a4€ UHCTPYMEHTBI U UCTIOJIB30BaTh KOMITbIOTEPHBIE TEXHOJIOTUU JJISI
pelieHus y4eOHbIX 3a7a4, B TOM YHUCJIC JIJIsl: BBIYMCIICHUSI, HATTUCAHUSI TTUCEM,

COUMHEHUM, NOKIAA0B, pedepaTtoB, co3maHus Mpe3eHTAudl u ap.; -

MCIIOJIH30BaTh MH(OPMAITUIO C YUETOM ITHUECKUX U MPABOBBIX HOPM;

- co37aBaTh LM(POBBIE PECYPCHl PA3HOIO THUNA M JUIS Pa3HbIX ayJAUTOPUH, COONIONATH
MH()OPMAIIMOHHYIO TUTUEHY U MTpaBuja HTHPOPMAIIMOHHON 0€30MacHOCTH.

Ilpeomemmnuwie pesynomameul:

N3yuenne mpeameTtHor obmactu "Marematuka u  uHPOpMATHUKA" JOKHO OOECIEYUTH:
OCO3HAHME 3HAYCHUS MaTEeMaTHMKW W WHPOpPMATUKU B TIOBCEIHEBHOM KU3HM 4YEJIOBEKa,
dbopMupoOBaHHE TMPEACTABICHUN O COLUAIBHBIX, KYJbTYPHBIX M MCTOPUUECKUX (haKTopax
CTaHOBJICHHSI MATEMATUYECKON HAYKH;
MMOHUMAaHHUE POJIM MHPOPMAITMOHHBIX MPOIECCOB B COBPEMEHHOM MHUPE;
dbopMHUpOBaHUE TPEICTABICHUHA O MAaTEeMAaTHKE KaK YacTh OOIICYEIOBEYECKON KYJIbTYpHI,
YHUBEPCAIBHOM SI3bIKE HAYKH, MO3BOJISIONIEM OIMKCHIBATh U HU3ydaTh pPEAIbHbIE MPOLECCHl U
SIBJICHHS.

B pesynaprare wu3ydeHus npeameTHou oOmactu "Marematuka W uUHpoOpMaTHKa"
oOydJaroniecss pa3BUBAIOT  JIOTMYECKOE M MaTeMaTH4YeCKOoe  MBIIUICHHE, [OJIy4aroT



MIPEACTABICHUE O MAaTEMATUYECKUX MOJEISX; OBJIAJIEBAIOT MaTEMAaTHYECKUMH PAaCCYXICHUSIMU;
y4yaTcsi NMPUMEHATh MaTEMaTHUUECKHUE 3HAHUS NpPHU PELICHUM PAa3JIMYHBIX 3a/ad U OLICHUBATh
[OJyYeHHbIE pE3YyJIbTaThl; OBJIAJAECBAIOT YMEHUSMHU peEUIeHHs Y4eOHBIX 3aJad; pPa3BUBAIOT
MaTEMaTUYECKyI0 HHTYULMIO; IOJYy4aroT HpPEeACTaBlIeHHEe 00 OCHOBHBIX HMH(DOPMAIMOHHBIX
Ipoueccax B peajbHbIX CUTyalUsX.

[IpenMeTHbIC pe3ynbTaThl U3yUEHUs MPeAMETHOMN oOnactu "MaTtemaTnka u nuadopmaruka”
JOJKHBI OTPAXKATh:

Maremartuka. Aiareopa. 'eomerpus:
1)  dopmupoBaHWe TIpENCTaBICHHH O MaTeMaThKe KaK O METOJC ITO3HAHUS
NENCTBUTEIBHOCTH, TO3BOJIIOIIEM ONUCHIBATH U U3y4aTh PEAIBHBIE MPOLIECCHI U SBJICHUS:

OCO3HaHHE POJIM MAaTEMATHKHU B pa3BUTHU Poccum n mMupa;
BO3MO>KHOCTb IIPUBECTH IPUMEPHI U3 OTEUYECTBEHHON U BCEMUPHOU HCTOPUU

MAaTE€MaTUYECKUX OTKPBITUN U UX aBTOPOB;

2)  pa3BUTHE YMEHUH pabOTaTh C yYCOHBIM MAaTEeMaTUYECKAM TEKCTOM (aHAJM3UPOBATH,
U3BJIEKaTh HEOOXOAUMYK0 HMH(POPMAIIMIO), TOYHO K TIPAaMOTHO BBIPAXKaTh CBOM MBICIU C
MPUMEHEHUEM MATEMAaTHYE€CKOW TEPMUHOJIOTMU W CHMBOJIMKH, MPOBOAMTH KiaccU(UKaIUH,
JIOTHYECKHEe 000CHOBAaHMSI, JOKA3aTENbCTBA MAaTEMAaTHUECKUX YTBEPKICHUM:

ONEpUPOBAHUE  MOHATHUSMU: MHOXECTBO, JJIEMEHT MHOXECTBA, IOAMHOXECTBO,
NPUHAJICKHOCTh, HAXOXKJICHHE NepecedeHusl, OOBbEIUHEHHUs TOAMHOXECTBA B IMPOCTEUIINX
CUTyallusiX; PEIIEHUE CIOKETHBIX 3a/ay pa3HbIX TUIIOB Ha BCE apu(MeTHyecKue eHCTBUS;
NPUMEHEHHE CII0c00a MOKCKa pelIeHUs 3a/1a4i, B KOTOPOM PacCyKIAEHHE CTPOUTCS OT
yCIIOBUSL K TPEOOBAHUIO WJIM OT TPEOOBaHHUS K YCJIOBMIO; COCTABJICHHUE IJIaHA PELLCHUS 3aJauH,
BBIJICJICHHE JTallOB €€ PEUICHMs, MHTEPIPETalus BBIYMCIMTENBHBIX PE3YyJbTaTOB B 3ajauye,
MCCJIEIOBAHNE TOJIyYEHHOIO PELICHUs 3aJa4yM; HAXOXKJIEHUE IMPOLEHTa OT YHCJA, 4Yuciaa IO
MPOLIEHTY OT HEro, HaXO0XACHUS IPOLIEHTHOIO OTHOLICHHWE [BYX YHCEN, HaXOXIACHUS
MPOLIEHTHOT'O CHUYKEHHUS WJTU MPOLEHTHOTO MOBBIILIEHUS BEJIMYMHBI;, pELICHUE JIOTHUYECKUX 3a/1a4;

3)  pa3BUTHE MPEICTABJICHUH O YUCIIC W YHUCIOBBIX CHCTEMaX OT HATYypPalbHBIX [0
JNEUCTBUTEIBHBIX YMCEJ; OBJIAJICHUE HABBIKAMH YCTHBIX, MHCbMEHHBIX, HHCTPYMEHTaJIbHBIX
BBIUHCIICHUN:

OIICPUPOBAHUC MMOHATHAMU: HATYPAJIIbHOC YU CJI0, ICJIOC YUCJIO, OOBIKHOBEHHAS I[p06I),

necsaTUYHas JpoOb, CMEINIAHHOE YHCIIO, PAIlMOHAIIBHOE YHCI0, HUPPAUOHAIBHOE YHCIIO;
MCIIOJIb30BAaHNE CBOMCTBA YHCEN U 3aKOHOB apu(PMETHUECKUX ONeparfii ¢ YuciaMu

IIPY BBINOJIHEHUM BBIYUCIICHUH; UCIOJIb30BaHUE MPU3HAKOB AEIMMOCTH Ha 2, 5, 3, 9, 10 npu
BBITNIOJTHEHU U

BBIYHCJICHUN U PCUICHUHN 3aaa4,
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BBIITIOJIHCHUC OKPYIJICHUA YMCCJII B COOTBCTCTBUM C IIPaBHUJIaMHW, CPABHCHUC YU CCII;
OICHHUBAHUC 3HAUYCHUSA KBAAPATHOT'O KOPHA U3 ITOJOKUTCIBHOI'O IOCJIIOTO YHUCJIa,

4)  oOBNAJCHWE  CHMBOJBHBIM  SI3BIKOM  ajreOpbl, TPUEMAMH  BBIIOJHEHUS
TOXKJIECTBEHHBIX MPE0Opa3oBaHUil BBIPAKEHUM, pELICHUS YpPABHEHWM, CUCTEM YpaBHEHHIA,
HEPAaBEHCTB M CHCTEM HEPABEHCTB; YMEHHUS MOJCIHMPOBATH DPEANbHBIE CUTyalldd HA SI3BIKE
anreOpbl, MCCIeNoBaTh IOCTPOCHHBIE MOJIETM C MCIOJb30BAaHUEM ammapara aiureopsl,
MHTEPIPETUPOBATH NOJIYYCHHBIN PE3YIIBTAT:

BBIIIOJIHEHHE HECIIOKHBIX IPEeoOpa3oBaHUil I BBIYMCICHHS 3HAYEHUH YHCIOBBIX
BBIPDQKECHHM, COJEPXKAIIMX CTENEHW C HaTypaldbHbIM IIOKa3aTeleM, CTEINEeHU C ILENbIM
OTPULIATEIBHBIM TIOKA3aTENIeM; BBINOJIHEHUE HECIOXKHBIX IPeoOpa3oBaHUil IENbIX, JIPOOHO
pPAllMOHAIBHBIX BBIPAXKEHUW U BBIPAKEHUU C KBAJPATHBIMU KOPHSMHU; PaCKpPhIBaTh CKOOKH,
MPUBOJUTH TMOAOOHBIE CJaraemble, HCIOJIb30BaTh (POPMYJIBI COKPAIIEHHOTO YMHOMEHUS;
pelIEHUE JUHEWHBIX M KBAJIPATHBIX YPAaBHEHUNW W HEPABEHCTB, YPAaBHEHUN M HEPABEHCTB
CBOJSIIMXCA K JIMHEWHBIM WJIM KBaJ[paTHBIM, CUCTEM ypaBHEHUN M HEPABEHCTB, M300paKeHUE
pELIECHN HEPABEHCTB M UX CUCTEM Ha YMCJIOBOU MPSIMOIL;

5)  oBnageHue cucTeMol (HYHKIIMOHAIBHBIX TMOHSATHIA, Pa3BUTHE YMEHUS HCIIOJIb30BATh
GyHKIMOHATbHO-TpaUueCKue MPEACTABICHUS IS PpEUIeHHs] pa3jMYHbIX MaTeMaTUYECKUX
3a/1a4, U1l ONMMCAHUS U aHAJIN3a PEAJIbHBIX 3aBUCUMOCTEN:

OIIPCACIICHUC MMOJOXCHHA TOYKH 110 €€ KOOpANHATaAaM, KOOPAWMHATBI TOYKH I10 €€

MOJIOKEHUIO Ha IUIOCKOCTH; HAXOXJIeHWE 1o Trpaduky 3HayeHud GyHKUMHA, OOJaCTH
OMpeaeeHusl, MHOXKECTBa 3HAYEHUH, HyJed (YHKLUHMH, NPOMEXYTKOB 3HAKOIOCTOSHCTBA,
MPOMEXYTKOB BO3pacTaHUsI W yOBIBaHWS, HAMOOJBIIETO M HAUMEHBIIETO 3HAaYeHUS (YHKIUU;
MOCTpoeHue rpaduka JMHEHHON U KBaAPATUIHOU (PYHKITHI;

omepupoBaHue Ha  0a30BOM  ypOBHE  MOHSATUSIMU:  MOCIEAOBATEIILHOCTD,

apudMeTHIeCcKasi Mporpeccusi, reoMeTpruyeckasl MpOrpeccus; UCIOIb30BaHNE CBOMCTB JIMHEHHOM
Y KBaIpaTUYHON PYHKIUI U UX rpa@uKOB IpH

pEIIeHNH 3a7a4 U3 IPYTUX yU4eOHBIX MTPEIMETOB;

6)  oBIaJeHHWE T'COMETPHUYECKHUM SI3BIKOM; Pa3BUTHE YMEHHs HCIIOJIb30BaTh €ro s
OMMUCAHUS MPEIMETOB OKPYKAIOMIEr0 MHpPA; Pa3BUTHUE MPOCTPAHCTBEHHBIX MPEICTABICHHUM,
M300pa3uTEIbHBIX YMEHUH, HABBIKOB T€OMETPUYECKUX TOCTPOCHMUIA:

OlepupoBaHUE TMOHATUSAMHU: (GUTypa, TOYKA, OTPE30K, MpsMas, Jyd, JIOMaHas, Yroll,
MHOT'OYT'OJIBHUK, TPEYTOJIbHUK U YETBIPEXYTOJbHUK, MNPSIMOYTOJBHUK U KBAJpaT, OKPYKHOCTh U
KpYT, IPSIMOYTOJIbHBIN Napaijiesnienune, Kyo, map; n3o0paxeHnue n3y4aemMbix GUryp oT pyKu U ¢
MIOMONIBI0 JTUHENKU U IUPKYJIS; BHIIOJIHEHUE U3MEPEHUs JUIMH, PACCTOSIHUM, BEIMYUH YIJIOB C
OMOIIIBIO

HHCTPYMCHTOB IJIA H3MepeHHﬁ JAJIMH U YT'JIOB;



7)  ¢dopMHUpOBaHHE CHCTEMATHYECKUX 3HAHWH O TUIOCKMX (UTypaX U WX CBOICTBax,
IIPEACTABICHUM O NMPOCTEUINMX MPOCTPAHCTBEHHBIX TENaX; Pa3BUTHE YMEHHUU MOJEIUPOBAHUS
peanbHBIX CHUTyalludl Ha A3bIKE TE€OMETPHUM, MWCCIECNOBAHUA IIOCTPOCHHOW MOJEIUu ¢
UCIOJb30BAaHUEM TE€OMETPUUYECKUX TIOHATUH W TEOpeM, amnmapara aiareOpbl, pelieHHs
FCOMETPUYECCKUX U NIPAKTUYECCKUX 3a1a4:
olepupoBaHMe Ha 0a30BOM YypOBHE MOHATHUSAMH: PAaBEHCTBO (UTryp, NapauIeNbHOCTh H
IIEPIICHIUKYJIIPHOCTD MIPSAMBIX, YTJIBI MEXKAY HPSIMBIMU, NEPIEHAUKYIIAP, HAKIOHHAS, IPOSKIUS;
IIPOBECHUE 10KA3aTEIbCTB B TEOMETPUH;
orneprupoBaHue Ha 0a30BOM YPOBHE MOHATHUAMU: BEKTOP, CyMMa BEKTOPOB,

IIPOU3BCACHHUC BCKTOpPA HAa 4YHCJIO, KOOPAWHATHI HA INIOCKOCTHU,; PCIICHHUC 3ala4 Ha HAXOXKIACHHUC
IrCOMCTPHUUCCKHX BCIIMUYNH (I[J'II/IHa " PaCCTOAHUC, BCIIMYHNHA YIJIA, HJIOHlaI[I)) 110 06pa3uaM NN

aJropuTMaM;

8)  oBiajeHHWE MPOCTEHIIMMH CITOCOOAMH TPEJCTABICHUS W aHAINW3a CTATHCTUYCCKHUX
JAHHBIX; (HOPMUPOBAHKE MPEACTABICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B pEAIbHOM MUPE
U O Pa3IMYHBIX CIOCO0aX WX M3YYECHHUS, O MPOCTEHIINX BEPOATHOCTHBIX MOJIEISAX; PA3BUTHE
yMEHUN H3BIEKaTh WHGOPMAIUIO, MPEICTABICHHYI0 B Ta0nuIlax, Ha JuarpaMmax, rpadukax,
ONMCHIBATh M AHAJIM3UPOBATH MACCUBBI YHMCJIOBBIX [JAaHHBIX C MOMOUIBIO MOIXOASAIINX
CTaTUCTUYECKUX  XapaKTEPUCTUK, MCIIOIb30BaTh IIOHMMAHUE BEPOSATHOCTHBIX CBOWCTB
OKPYKAOIMX SBJICHUN IPU IPUHATUN PELICHUM:

dbopMupoBaHUE MTPEACTABICHUS O CTATUCTUYECKUX XaPaKTEPUCTUKAX, BEPOSITHOCTH

CIIy4anHOr o COOBITHS; peuenne ITPOCTEUIIINX
KOMOMHATOPHBIX 33/1a4;

OMpEJETIeHNEe OCHOBHBIX  CTAaTHCTHUYECKMX  XapaKTEPUCTUK  YMCIOBBIX  HAOOPOB;
OLICHUBAHUE U BBIYMCICHUE BEPOSITHOCTH COOBITHS B MPOCTEHIIMX CIydasX; HaJIudHe
IIPEACTABIICHHS O POJIM PAKTUYECKHU JOCTOBEPHBIX U MAJIOBEPOSITHBIX

COOBITUH, O POJIM 3aKOHA OOJIBIINX YHCEN B MACCOBBIX SIBJICHUSX; YMEHHE CPABHHUBATH OCHOBHbBIE

CTaTUCTUYECKNE XapaKTEPUCTHUKH, ITOJTyUYECHHBIE B
MIPOLIECCE PEUIEHUS MPUKIATHON 3aa4M, U3yYEHUS PEATIbHOTO SABJICHNUS,

9)  pa3BuUTHEC YMCHHI TPUMCHSITH H3YYCHHBIC TOHSATHS, PE3YJIbTAThl, METOJbI JUIsI
peleHns 3aaa4 MPaKTUYECKOro XapakTepa U 3aad U3 CMEXHBIX JUCHUIUIMH C UCIIOJIb30BAHUEM
npyd HEOOXOAMMOCTH CIPABOYHBIX MAaTEpPHAIOB, KOMIBIOTEPA, IMOJIb30BATHCA OLEHKOM H
MPUKUAKOMN ITPU IPAKTUYECKUX pacyeTax:

pacrio3HaBaHKWE BEPHBIX U HEBEPHBIX BBICKA3bIBAaHUM;

OLICHUBAHUE PE3YJIbTATOB BBIUYMCICHUM NPHU PELICHUH NPAKTUYECKUX 3a/1a4; BBHINOJHECHUE

CPaBHEHMS YUCEN B PCAIbHBIX CUTYaLMsIX;
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HCIIOJIB30BaHUC YHCJIOBBIX BBIpa)KGHI/Iﬁ IIpu pCHICHUH IMPAKTHYCCKUX 3aJa4 U 3a1a4 U3

APYTUX YyYeOHBIX IIPEIMETOB; PCIICHHE IMPAKTHYSCKHX 3a7a4 ¢ NPUMCHCHHEM IPOCTCHIIMX
CBOMCTB (PUTYp; BBIIIOJHCHHE NPOCTEHIIMX TOCTPOCHHH W HM3MEPCHHH Ha MECTHOCTH,
HEOOXOIUMBIX B

pEabHOM KU3HH.

BeimyckHuk HayumTtcs B S5-6 Kiaccax (i1 MCMOJB30BaHUS B IMOBCEIHEBHOW JKHU3HH U
obOecrieueHus: BO3MOXXKHOCTH YCIIEIIHOTO MPOI0KEHUsT 00pa3oBaHusi Ha 0a30BOM YPOBHE):

. OnepupoBath Ha 0a30BOM YpOBHE  TOHSTHSAMH: MHOXKECTBO, 3JIEMEHT MHOXKECTBA,
ITOAMHOKECTBO, IPUHAJIEKHOCTD;

® 3a1aBaTb MHOKCCTBA IIEPCUNCIICHHUEM HUX 3JICMCHTOB,
° HaXOJIUTh IICPCCCUCHHC, O6’b€I[I/IH€HI/IC, ITIOAMHOXXCCTBO B HpOCTefIIHI/IX CUTyalluigx.

B noBceHEeBHOM KU3HU U NIPU U3YYECHHUU IPYTUX NPEIMETOB:

. pAacIio3HaBaTh JOTHYECKA HEKOPPEKTHBIC BHICKA3bIBAHUS.
Yucia
. OnepupoBaTh Ha 0a30BOM YpPOBHE TOHSATHSAMH: HATypaJlbHOE YHCJIO, IICJIOC YHCIIO,

0OBIKHOBEHHAs APOOb, AeCATUYHAS IPOOh, CMEIIAHHOE YKUCIIO0, PallMOHAILHOE YUCIIO;

. WCIIOJIb30BaTh CBOWCTBA YMCEN W MPAaBWIA JEUCTBUM C PALMOHAIBHBIMU YHUCIAMHU IIPH
BBIITOJTHEHUHY BBIYMCIICHUN;

. MCIOJIb30BaTh MPU3HAKU JAETUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJHEHUU BBIYMCICHUU U
pEIICHUN HECJIOXKHBIX 3a]1a4;

° BBIIIOJIHATE OKPYTJICHUC PALIMOHAJIBHBIX YHUCCII B COOTBCTCTBHH C IIPpABHJIAMU,
® CpaBHHMBATh PallMOHAJIbHBIC YMUCJIA.

B HOBCGI[HCBHOﬁ JKU3HU U TTPU UBYUCHUH JAPYTUX ITPCIMCTOB:

® OLCHUBATL PE3YJILTATEI BBIYMCIICHUH ITPpH PCIICHUU ITPAKTHYCCKHX 3aaa4;
® BBINIOJIHATE CPABHCHUC YUCCIT B pCAJIbHBIX CUTYAlUAX
® COCTABJIATh YMCJIOBBIC BBIPAXKCHUA IMPH PCIICHUHU IMPAKTHUYCCKHUX 3ada4d U 3aaa4 U3 APYIrux

y4eOHBIX MPEIMETOB.
CraTuCTHKa U TEOpUsl BEPOSITHOCTEH
. [IpencraBasTh JaHHBIE B BUJE TAOIHIL, AUArPaMM,
. YUTaTh HH()OPMAIINIO, TPEICTABICHHYIO B BUJIE TaOJIHIIBI, TUATPAMMEI.
TexcToBbIe 3a1a4n
. PemaTth HeCcOKHBIE CIOKETHBIE 33J]Ja4l Pa3HBIX THIIOB Ha BCE apu(METUUECKHUE

JICUCTBUS,



CTPOUTh MOJIENb YCIOBUS 3aaud (B BUAEC TaOIMIIbI, CXEMbI, PUCYHKA), B KOTOPOW JIaHbI
3HAYEHUSA JBYX U3 TPEX B3aUMOCBS3aHHBIX BEJIMYMH, C LEJbIO TOMCKA PEIICHUS 3a1a4H;

OCYHICCTBIIATDH CIoco0 IomckKa PCHICHUA 3a1a4i, B KOTOPOM PACCYKIACHUC CTPOUTCA OT
YCJIOBUA K Tpe6OBaHI/IIO Uik OT Tp€60BaHI/I$I K YCJIOBHIO,

COCTABJIATD ILIAH PCIICHUA 3aaa4HU,
BBIACIIAATH OTAllbl PCHICHUA 3a/1da4H,

MHTEPIPETUPOBATh BBIYMCIUTENBHBIE pPE3YyJbTaThl B 3a7ade, HCCIEI0BAaTh MOJYyYEHHOE
pelLIeHre 3a]a4uu;

3HATh Pa3JINYUE CKOPOCTEN 0OBEKTA B CTOAYEH BOJE, MPOTUB TEUCHHSI U 110 TEUEHHIO PEKU;

pelIaTh 3a4a41 Ha HAXOXKICHUC YaCTH YKUCJId U YHUCJIa 110 €0 4aCTHU,

pelaTsb 3ala4r pa3sHbIX THUIIOB (Ha pa60Ty, Ha IIOKYIIKH, Ha I[BI/I}KCHI/IC), CBA3BIBAIOIIUX TPHU
BCJIIMYMWHBI, BBIACIIATH 3TW BEJIMUYWHBI U OTHOIICHUA MCKAY HUMU;

HaxoAuTh IPOOCHT OT 4YHCJAd, 4YHUCJIO0 I10 IMPOHOCHTY OT HCETO, HAXOAWUTHb IIPOLCHTHOC
OTHOIICHHUEC ABYX YHCCJI, HAXOAUTH IPOLUCHTHOC CHUKCHUC HIIM IMMPOUCHTHOC ITOBBIIICHHC
BCINYUHBI,

peIIaTb HCCIIOKHBIC IOTHYCCKHC 3ada91 MCTOA0OM paccymneHHﬁ.

B noBceHEeBHOM KU3HU U NIPU U3YYEHHUU IPYTUX NPEIMETOB:

BBIJIBUTATh TUIIOTE3bI O BO3MOXKHBIX MPEACIIbHBIX 3HAYCHUSX UCKOMBIX BEJIMYUH B 3aja4e
(menatb npukuaKy) HarnsigHas reomerpust

I'eomerpuueckue purypsl

OnepupoBath Ha 0a30BOM ypOBHE NOHATHSAMU: (UTypa, TOUKA, OTPE30K, mpsamas, Jyd,
JOMaHasi, yroji, MHOTOYTOJbHUK, TPEYTOJbHUK W YETHIPEXYTOJIbHUK, MPSIMOYTOJbHUK WU
KBaJpaT, OKPYKHOCTh M KPYT, IPSIMOYTOJIbHBIN Napajuienenunen, Kyo, map. M3o0paxars
u3ydaeMble (PUTypbl OT PyKU U C TOMOILBIO TUHEUKH U LUPKYJIS.

B noBcenHeBHOM KU3HU U NIPU U3YYEHHUU IPYTUX MPEIMETOB:

penaTh MpakTHYECKUE 3a7a4H ¢ MPUMEHEHUEM MPOCTEUIIINX CBOMCTB QUryp.

I/ISMepeHI/IH X BBIYHCJICHUA

BBIIIOJIHATE M3MEPCHUC JJINH, paCCTOHHHﬁ, BCINYUH YTJIOB, C
IMOMOIIbKO MHCTPYMCHTOB JIA I/ISMepeHI/IfI JJIMH U YTJIOB,

BBIYHCJIATDH IJIOMAAN ITPAMOYTOJIBHUKOB.

B noBceiHeBHOM KU3HU U NIPU U3YUYEHUH JIPYTUX NPEIMETOB:

BBIYUCIIATh PACCTOSIHUS HAa MECTHOCTM B  CTAaHAAPTHBIX CUTyalUsaX, IUIOLIAIU
IPSAMOYTOJIbHUKOB;
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BBINIOJIHATh NPOCTEUIINE IOCTPOECHUS M HW3MEPEHHS HAa MECTHOCTH, HEOOXOIUMBIE B
peanpHOM Ku3HU. McTopust maTeMaTnku

OIIKUCBIBATL OTACJIBHBIC BBIOAOIMUCCA PC3YyJIbTAThI, IIOJAYYCHHBIC B XOIC PA3BHUTHUA
MAaTCMATUKH KdK HAYKH;

3HATh MPUMEPBl MATEMATUYECKUX OTKPBITHI U UX aBTOPOB, B CBSI3U C OTE€YECTBEHHOHN U
BCEMUPHOU UCTOPUEN.

BbINTyCKHHUK TOJIyYUT BO3MOKHOCTh HAy4YHMThCs B 5-6 Kiaccax (i obecriedeHusi BO3MOKHOCTH
YCHENIHOTO MPOI0JIKEHHsI 00pa3oBaHus HA 0a30BOM U YIUTYOJICHHOM YPOBHSIX)

DeMeHTHI TCOPHUHU MHOKCCTB U MaTEMaTUYE€CKOM JJOTUKHU

OHCpI/IpOBaTB MMOHATHAMMA: MHOKCCTBO, XapPaKTCPUCTHUKHM MHOXKCCTBA, JJICMCHT
MHOXKECTBA, IIyCTOC, KOHCYHOC )41 OeCKOHEUHOE MHOXECTBO, ITIOAMHOXKECTBO,
IMPpUHAAJIC)KHOCTD,

OIIPCACIIATE IIPHUHAMICKHOCTL J3JICMCHTA MHOXKCCTBY, O6’beI[I/IHeHI/IIO H IICPCCCUCHUIO

MHOXKECTB, 3alaBaTb MHOKCCTBO C ITIOMOIIBIO IICPCHUCICHUS 3JICMCHTOB, CJIOBCCHOI'O OIIMCAHMS.

B HOBCCI[HCBHOﬁ JKU3HHU U IIPHU U3YYCHHUH APYIUX IIPCAMCTOB!

paco3HaBaTh JOTUHYECKA HEKOPPEKTHHIC BHICKA3bIBAHNS;
CTPOUTH LIEMTOYKH YMO3AKIIOUEHU HA OCHOBE MCIOJIb30BAHUS TTPABUII JIOTHUKHU.
Yucaa

OnepupoBaTh MOHATHAMU: HATYpajdbHOE YHMCIIO, MHOXKECTBO HATYPaJIbHBIX UYHCEII, IEJI0C
YHUCJI0, MHOYKECTBO IIEJIBIX YHCEN, OOBIKHOBEHHAS APOOb, MeCATHYHAS Ipo0b, CMEIIaHHOE
YUCJI0, PpalMOHAJILHOE YHCJI0, MHOXKECTBO pAllMOHAJIBHBIX YHCEI, TIeoMeTpruyecKas
WHTEPIPETANs HATyPATbHBIX, IEJIbIX, PAIMOHAIBHBIX; * MIOHUMATh U OOBSICHATH CMBICI
MTO3UITMOHHOM 3aIMCH HATYpPaJIbHOTO YHCIIa;

BBITNIOJIHATh BBIYUCIIEHUS, B TOM YMCIIE C MCIOJIb30BAHUEM IIPUEMOB PALNUOHAIBHBIX
BBIYUCJICHU, 000CHOBBIBATh aJTOPUTMBI BHITIOTTHEHUS JICUCTBUN;

MCIOJIb30BaTh MPU3HAKK JIeIMMOCTH Ha 2, 4, 8, 5,3, 6, 9, 10, 11, cymMbl 1 npou3BeACHUS
Yucesl TPU BBHIMOJHEHUW BBIYUCIACHUNA U pelIeHUHd 3a7ady, OOOCHOBBIBATH TMPU3HAKHU
JIETTUMOCTH;

BBITIOJIHATH OKPYTJICHUE PAIMOHAJIBHBIX YHACEI C 33IaHHON TOYHOCTHIO;
yIOpsIIOUMBaTh YHUCIa, 3aliCaHHbIE B BHJE OOBIKHOBEHHBIX M JICCATUYHBIX ApOOeH; ©
HaxoauTs HOJI 1 HOK uucen u ucnons30BaTh UX NpU PELICHUH 33]13;.
OIEPUPOBATH MOHATUEM MOAYJIb YHCIIA, TEOMETPUUYECKAsi UHTEPIPETAM MOAYJIA YHCIIA.
B noBcenHeBHOM KU3HU U NIPU U3YYEHHUU IPYTUX MPEIMETOB:

IPUMEHATH MpaBuja NPUOIMIKEHHBIX BBIYUCICHUHN MPU PELICHUM MPAaKTHUYECKUX 3ajad U
peleHny 3a7a4 APYrux y4eOHbIX MPEIMETOB;



BBIIIOJIHATL CPaBHCHHUC PE3YJILTATOB BBIUMCIICHUM IIpru pCHICHHUUN IMPAKTHUYCCKHUX 3a/ida4d, B
TOM YHUCIIC HpI/I6J'II/I)KCHHBIX BBI‘-IHCJ'IGHHﬁ;

COCTAaBJIATDh YU CJIOBBIC BEIPAKCHUA U OLICHUBATL UX 3HAYCHUA IIPU PCIICHUU IMPAKTHYCCKUX
3a1a4 U 3a/1a49 U3 JPYIrux y‘le6HI)IX ImpcaMETOB.

ypaBHeHI/IH N HCPAaBCHCTBA

OnepupoBaTh MOHATUSIMHA: PABEHCTBO, YHCIOBOE PABEHCTBO, YPABHEHUE, KOPEHb
YPaBHEHUSI, PEIIEHUE YPABHEHHUSI, YUCITIOBOE HEPABEHCTRO.

CratucTtuka u TCOpUA BCpOSITHOCTef/'I

OnepupoBaTh TOHATHUSIMHU: CTOJIOYATHIE M KPYTOBBIE JUArpaMMbl, TaOJIUIBI JaHHBIX,
cpeaHee apuMeTHIECKOE,

U3BJIEKaTh, THPOPMAIUIO, IPEACTABICHHYIO B Ta0IMIIAX, HA JUarpaMmmax;

COCTaBJISATh TAOJIULIBI, CTPOUTH AMArPAMMbl Ha OCHOBE JaHHBIX. B MOBCEIHEBHOM KU3HU U
IPpU U3YYEHUU JPYTUX MPEIMETOB: W3BJIEKaTb, MHTEPIPETUPOBATh U NMPeoOpa30BBIBATH
uH(pOpMaIHIO, MPEACTABICHHYIO B Ta0IMIaX U HA JUarpaMMax, OTPakarollylo CBOWCTBA U

XAPAKTCPUCTHUKH PCAJIbHBIX ITPOLCCCOB U siBJIeHUM. TeKCTOBEIE 3aJa4un

Pemare mpocThle M CIIOXKHBIE 3aJadyd Pa3HbIX TUIOB, 4 TAKXE 3aJadd ITOBBIIICHHOMN
TPYIHOCTH;

HCIIOJIB30BATL PA3HBIC KPATKHUC 3allMCU KaK MOJCIMW TCKCTOB CJIOKHBIX 3agad I
IMOCTPOCHHUA IIOMCKOBOM CXEMBI U pPCHICHUA 3a1a1,

3HATh M MPUMEHATH 00a crioco0a MoKMCKa peleHus 3a1a4 (0T TpeOOBaHUS K YCIOBHIO U OT
yCIIOBHUS K TpeOOBaHUIO);

MOJIEIIUPOBATH PACCYKACHUS TPH ITOUCKE PEIICHUS 3a7a4 C IIOMOIIBIO Tpad-CXEMBI;
BBIJICJISITH ATaITbl PEIICHUS 3a/1a9M U COJIepKaHre KaXKI0ro dTara;

UHTEPIIPETHPOBATh BBIUMCIUTEIBHBIC PE3yJIbTaThl B 3ajade, HCCIICIOBATH IMOJIYYCHHOES
pelleHNEe 3a/1a4u;

aHAJIM3UPOBATh BCEBO3MOXKHBIE CUTYallMM B3aUMHOTO PACIIOJIOKEHUS JBYX OOBEKTOB U
U3MEHEHUE UX XapaKTepUCTUK TMpPU COBMECTHOM JBUXKEHUU (CKOpPOCTh, BpeEMH,
paccTosiHUE) MpU PEUICHUHU 3a/lady Ha JBUXKEHUE JBYX OOBEKTOB Kak B OJTHOM, TaK U B
IIPOTUBOIOJIOKHBIX HAIIPABJIECHUSAX;

HCCIICA0BATL BCCBO3MOXHBIC CHUTyallMW IIPpH PCHICHHMM 3ajJad Ha JABHMXKCHHC II0 PCKC,
paccMaTpruBaThb pa3HbIC CUCTCMbI OTCUCTA, * PCIIATH paBHOOGPaBHBIC 3aJa4u «Ha 4aCTu»,

permarh 1 00OCHOBBIBATH CBOE PEIICHHE 3a/1ad (BBIACISATH MAaTEMaTHYECKYI0 OCHOBY) Ha
HAXOXKJEHUE YaCTH YMCIIA U YUCIIa TI0 €T0 YaCTH Ha OCHOBE KOHKPETHOTO CMBICTA APOOH;
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OCO3HaBaTh M OOBICHATH WICHTUYHOCTb 3aJla4 PpPa3HbIX THUIIOB, CBS3BIBAIOIIHUX TpPHU
BCIINYHMHBI (Ha pa60Ty, Ha IIOKYIIKH, Ha I[BI/I)KGHI/IC); BBIACIITE OTH BCIIMYHUHBI H
OTHOICHUA MCXKAY HHMH, IIPUMCHATbL HX IIpU PCIICHHUH 344a4, KOHCTPYHUPOBATH
cOOCTBEHHEIE 3a1a491 YKa3aHHbIX THUIIOB.

B HOBCCI[HGBHOﬁ JKU3HU U IIPHU U3YUYCHHUU IPYIUX IIPCAMCTOB!

BBIICNIATh MPU PEHICHUH 3a]a4 XapaKTePUCTUKH pacCMaTpUBAEMOW B 3ajaye CUTYallHH,
OTJIMYHBIE OT peajbHBIX (T€, OT KOTOPBHIX aOCTParupoBAIMCH), KOHCTPYUPOBATh HOBBIC
CUTyallUM C YYE€TOM OTHUX XapaKTEepPUCTHK, B YACTHOCTH, MpPHU PEHICHUH 3ajad Ha
KOHIICHTPAIIMH, YYUTHIBATH TUIOTHOCThH BEIIECTBA;

pemiaTh M KOHCTPYUPOBAaTh 3a/layd HAa OCHOBE PACCMOTPEHUsSI pPEajbHBbIX CHUTYyalWld, B
KOTOPBIX HE TPEOYEeTCs TOUHBIN BBIYMCINUTEIbHBIA pPE3ybTaT;

pelmaTrs 3aJa4u Ha ABMXKCHHC II0 PCKEC, pacCMaTpuBasa pPasHbBIC CHCTCMbI OTCYUCTA.
Har JIIHAA ICOMCTPHUA

['eomerpuyeckue Gurypol

W3BrnexkaTh, MHTEPNPETUPOBATh M MNPeoOpa3oBbIBaTh MHGOPMAIMIO O TEOMETPUUYECKHUX
(durypax, NpeACTaBICHHYIO Ha YePTEXKaX;

U300pakaTh U3yyaeMble GUTYPHI OT PYKU U C TTIOMOIIBIO KOMITBIOTEPHBIX HHCTPYMEHTOB.
N3mepenus 1 BEIYKCIICHUS

BBIIIOJIHATE M3MCPCHUC JJIMH, paCCTOHHHﬁ, BCINYHUH YTJIOB, C
IIOMOIIbIO HHCTPYMCHTOB IJIA I/IBMepeHI/Iﬁ JJIMH U YTJIOB,

BBIYUCIIAATh  TUIOMIAAM  TPSMOYTOJBHHMKOB, KBaJpaTOB, OOBEMBI  IPSMOYTOJIbHBIX
napasuiesienune 0B, KyooB.

B noBcegHEeBHOM KU3HU U NIPU U3YYEHHUU APYTUX MPEIMETOB:

BBIYMCIIATh PACCTOSIHMSI HAa MECTHOCTH B CTaHIAPTHBIX CUTYyalUsiX, IUIOIIAANA YYacCTKOB
IpsIMOYTOJIbHOM (hOpMBI, 00BEMBI KOMHAT;

BBITIOJIHATH MMPOCTEUINNE MOCTPOSHUS Ha MECTHOCTH, HEOOXOIUMBIEC B PEaTbHOM JKU3HU;
OIICHUBATH Pa3MePhl PEATbHBIX OOBEKTOB OKPYKAIOIIETO MUPA.
Hcropust MaTemaTuku

XapakTepru30BaTh BKJIAJ BBIAAIOIIMXCS MAaTEMaTHKOB B pPa3BUTHE MaTEMaTHKU M WHBIX
HAy4YHBIX o0yacTe.

Beimyckauk Hay4uTces B 7-9 kiaccax (Uit UCTIONB30BaHUS B IIOBCEIHEBHOW )KU3HH U
o0ecrnevyeHns BO3MOKHOCTH YCIIEITHOTO POAOKEeHUs: 00pa3oBaHus Ha 0a30BOM YPOBHE)
DJeMEeHThI TEOPUU MHOKECTB U MaTEMAaTHUECKON JIOTHKH

OHepI/IpOBaTB Ha 0a30BOM YPOBHC INOHATHUAMHU. MHOMXCCTBO, J3JICMCHT MHOXKCCTBA,
MMOAMHOKCCTBO, IIPUHAAJICIKHOCTD,



3aaBaTb MHOXXCCTBA IICPCUNCIICHUECM HUX 3JICMCHTOB,

HaXOJIUThb IICPCCCUCHUC, O6’I)GIIHHCHI/IC, IIOAMHOXKCCTBO B HpOCTCﬁMHX CUuTyanusiax, °
OIICpUPOBATHL HaA 0a30BOM YPOBHC IIOHATHAMMU: OIIPCACICHUC, aKCHMOMa, TCOpPCMa,
JOKa3aTCJIbCTBO,

IIPUBOJUTH IMPUMEPBI U KOHTPIPUMEPHI I MOATBEPKICHHUS CBOMX BBICKAa3bIBaHWW. B
IIOBCETHEBHOM KU3HU U IPU U3YYECHUU APYTUX IPEIMETOB:

UCIOJIB30BaTh TIpaUuecKoe NPEICTaBICHUE MHOXKECTB JJsi OINUCAaHUS peajbHbIX
IIPOLIECCOB U SIBJICHUM, IPU PELICHUH 3a]a4 IPYTUX YYEOHBIX IpeaMeToB. Yncna

OmnepupoBarb Ha 0a30BOM YpPOBHE IOHSTHSAMM: HATypajJbHOE 4YHCIIO, LEJIOE YHUCIIO,
OOBIKHOBEHHAsI Jpo0Ob, JecATUYHAs ApoOb, cCMelaHHas ApoOb, palMOHAIBHOE YHUCIIO,
apu(MeTnyecKuil KBaJpaTHbII KOPEHb;

MCIOJIb30BaTh CBOMCTBA YHWCEJ W IpaBWia JCHCTBUN NpPHU BHITIOJHCHUU BBIYUCICHUH; °
MCIOJIb30BaTh MPU3HAKU JAETUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJHEHUU BBIYMCICHUU U
pEIICHUN HECJIOKHBIX 3a]1a4;

BBIIIOJIHATH OKPYIJVIEHUE PALIMOHAJIBHBIX YUCEIl B COOTBETCTBUU C IIPaBUJIAMY;
OLICHMBATh 3HAYEHUE KBAJAPATHOTO KOPHS U3 MOJOKUTEIBHOTO LEJIOT0 YUCA;
pacro3HaBaTh pallMOHAIBHBIE U UPPALIMOHAIIBHBIC YUCIIA;
CpPaBHMBATH YMCJIA.
B noBcenHeBHOM )KU3HU U NIPY U3YYECHHUU IPYTUX MPEIMETOB:
OLICHUBATh PE3YJIbTAThl BBIYMCICHUM IIPU PELICHUU NPAKTUYECKUX 3a/1a4;
BBITIOJTHATH CPABHEHUE YUCET B PEAIBHBIX CUTYaLHSIX;

COCTABJISITh YUCJIOBBIC BRIPAKEHUS NPH PEIICHUH MPAKTUYCCKUX 3a7a4 M 3a/1a4 U3 IPYTUX
y4eOHBIX peaMeToB. ToxXAeCTBEHHBIE MPE0OpPa30BaAHMS

BbeINOJHATE HECI0XKHBIC npeo6pa30BaHH$[ A4  BBIYMCIICHHA 3HAQUCHUN YMCJIOBBIX
BBIpa)KeHHﬁ, COACPKAIMUX CTCIICHU C HATypaJbHBIM II0Ka3aTcjIieM, CTCIICHHU C MCJIbIM
OTPHULATCIIBHBIM ITOKA3aTCJICM;

BBINIOJIHATh HECJIOKHBbIE MMPeoOpa30BaHUs 1EJIbIX BBIPAKEHUI: pPACKpPbIBaTh CKOOKH,
IPUBOJIUTH MOJOOHBIE CIaraeMbIe;

UCITOJIB30BaTh (POPMYIIBI COKPAIIEHHOTO YMHOXKEHHS (KBaJpaT CyMMBI, KBaJApaT pa3HOCTH,
Pa3HOCTh KBAAPATOB) JIJIsl YIPOILCHHS BEIYMCIICHUN 3HAUCHUH BhIpaKEHUMH;

BBITIOJIHATH HECJIOXHBIC HpCO6paSOBaHI/IH I[pO6HO-JII/IHeI>’IHI>IX BBIpa}KeHI/Iﬁ u
BBIpa}KeHI/Iﬁ C KBaAPaTHBIMU KOPHSIMMU.

B noBceHeBHOM ®U3HU U NIPU U3YUYEHHUH JIPYTUX MPEIMETOB:
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MOHUMATh CMBICII 3aIKCH YKCIIa B CTAaHAAPTHOM BUJIE;
OnepupoBaTh HA 0A30BOM YPOBHE MOHATHEM «CTaHAAPTHAS 3aUCh YUCIA.
VYpaBHEHUS U HEPAaBEHCTBA

OHGpHpOBaTB Ha 0a30BOM YPOBHC TIIOHATUAMHU. PABCHCTBO, YHCJIOBOC PABCHCTBO,
YPaBHCHUC, KOPCHb YPABHCHUA, PCIICHHUC YPABHCHHUA, YHCIOBOC HCPABCHCTBO,
HCPABCHCTBO, PCHICHUC HCPABCHCTBA,

IMPOBCPATH CIIPABCAJIMBOCTDb YUCJIOBBIX PAaBCHCTB U HCPABCHCTB,
pemarb JIMHEHUHBIC HCPaBCHCTBA U HCCJIOKHBIC HCPABCHCTBA, CBOIANINCCA K HHHCfIHBIM;
peuiaTtb CUCTEMbI HCCJIOKHBIX JIMHEHHBIX ypaBHeHHﬁ, HCPABCHCTB,

IIPOBEPATH, ABJISAETCS JIM JAHHOE YUCIIO PEIICHUEM YpaBHEHHUs (HEPAaBEHCTBA); * peEIIaTh
KBaJIpaTHbIE YpaBHEHUS 110 (HOpMyJie KOPHEHN KBAJIpaTHOTO YpaBHEHUS;

n300paxaTh pelICHUs HEPABEHCTB U UX CUCTEM Ha YUCJIOBOU MpsIMOii.
B noBceqHEBHOM KU3HU U IPU U3YUYECHUU JPYTUX HNPEAMETOB:

COCTABJISITh U PEIIATh JUHEHHbIE YPABHEHHUS IPU PELICHUM 3a/1a4, BOSHUKAIOIINX B IPYTUX
y4eOHBIX MMpeaMETaX.

DOyHKIMU

HaxoauTe 3HaueHne GyHKIIUU 1O 3aJaHHOMY 3HAYCHUIO apTyMEHTa;

HaxOJWTh 3HAUCHHWE apryMEHTa II0 3aJaHHOMY 3HA4YCHUIO (YHKIIUM B HECIOXKHBIX
CUTYalHsX;

OIPEAETATH MOJIOKEHNUE TOUKH I10 €€ KOOPAUHATAM, KOOPJAUHATHI TOUKH I10 €€ MOJI0KEHUIO
Ha KOOPJIMHATHOM TJIOCKOCTH;

1o rpaduKy HaXOUTh 00JIACTh OMpE/IeICHHS, MHOKECTBO 3HAUCHUMN, HYJIN (DYHKIIHH,
MIPOMEKYTKH 3HAKOTIOCTOSIHCTBA, MMPOMEXKYTKH BO3PACTAHUS M YOBIBAHMS, HAMOOJBIIIEE U
HaWMEHbIIIee 3HaUeHUS (DYHKIINH;

CTPOUTH rpauK JMHEHHON PYHKIUY;
POBEPATH, SIBISAECTCA JM JAHHBIM rpapuk rpagukoM 3agaHHON (QyHKIMM (JIMHEHHOM,

KBaIpaTUYHOM, 0OpaTHOMN MPOMOPLIMOHATIBHOCTH);

ONpeneNsaTh MNPUOIMKEHHbIE 3HAYEHHUS KOOPAMHAT TOYKH IMEepecedyeHus TIpadukoB
(yHKmii;

onepupoBaTh Ha 0a30BOM YPOBHE MOHSATHSMU: IOCJIENOBATEIBLHOCTb, aprU(pMeTHUECKas
porpeccusi, FreOMeTpu4ecKasi Iporpeccus;

pemiath 3aJadyd  Ha TMPOTPECCHHM, B KOTOPbIX OTBET MOXET OBITh MOJYy4YeH
HEMOCPEICTBEHHBIM MOJIcYeTOM 0e3 mpuMeHeHus Gopmyit. B moBceaHeBHON KU3HU U TIPU

U3YYEHUH IPYTUX TPEIMETOB:



WCIIOJIB30BaTh TpadUKU peaTbHBIX MPOIECCOB W 3aBUCUMOCTEH Uil OMpENeTeHUs WX
CBOMCTB (HanOOJIbIIME U HAUMEHBIINE 3HAYCHHUS, IPOMEXKYTKH BO3pACTaHUS U YObIBaHUS,
00J1aCTH TIOJIOKUTEIBHBIX W OTPUIIATEILHBIX 3HAYCHUH U T.11.);

UCIIOJIb30BaTh CBOMCTBA JIMHEHHOW (QYHKIIMH U €€ TpaduK NMpU PeUIeHUH 3a1a4 U3 IPYTuX
yueOHbIX npeaMeToB. CTaTUCTHKA U TEOPUS BEPOSITHOCTEN

Nmetp IPEJCTABICHUE O CTaTUCTUYECKUX XapaKTEPUCTUKAX,
BEPOSATHOCTHU CIIYYaiTHOTO COOBITHS, KOMOMHATOPHBIX 3a7a4ax;

pelaTh MpOoCTelIe KOMOMHATOPHBIC 33aJa4d METOJOM INPSIMOTO H OPTaHW30BAHHOTO
nepebopa;

NPEJICTABIISATh JJaHHBIC B BUC TAOJIHII, JHarpaMMm, TpauKoB;

YUTaTh HH(POPMAIIHIO, PEJCTABICHHYIO B BU/IC TAOJIMUIIBI, THarpaMMbI, TpaduKa;

onpcaAciIATL OCHOBHBIC CTATHUCTHUYCCKUC XAPAKTCPUCTUKU  YHCJIOBBIX Ha60p013; ®
OLCHNBATL BCPOATHOCTD COOBITHS B HpOCTCfIH.IPIX clIy4dasiax,

HMCTb IIPCACTABJICHHC O POJIX 3adaKOHaA OOJIBLIINX YHCE B MACCOBBIX SBJIICHHSIX. B
HOBCGI[H@BHOﬁ JKU3HHU U IIPU U3YUYCHHUH APYIUX IIPCAMCTOB!:

OICHHUBATH KOJIMYCCTBO BO3MOKHBIX BAPHAHTOB MCTOA0OM nepe60pa;
HMCTDb IPCACTABJICHUEC O POJIU IMPAKTHYCCKN JOCTOBCPHLIX U MAJIOBCPOATHBIX CO6BITHﬁ;

CpaBHHMBATb OCHOBHBLIC CTATHUCTUYCCKHUC XapPaKTCPUCTHUKH, IIOJTYUYCHHBIC B IIPOLCCCC
PCIICHUA HpHKJ’Iﬂ,Z[HOfI 3aJa4u, U3YUYCHHA PCAJIbHOI'O SABJICHHA,

OIIEHUBATh BEPOSITHOCTh PEATIbHBIX COOBITUHN U SBJICHUIN B HECIIOXKHBIX CUTYaLIHSIX.
TekcToBbIe 3a1aUn

Pemiath HECOKHBIE CIOKETHBIC 3a]]a4l Pa3HbIX THUIIOB HA BCE apU(PMETUUECKHUE
JeiCTBUS,

CTPOUTH MOJICJIb YCIIOBHS 3a7aud (B BUJIE€ TaOIHIIBI, CXEMbI, PUCYHKA WA ypaBHEHUS), B
KOTOPOM JTaHbl 3HAYEHUS JIBYX U3 TPEX B3aUMOCBSI3aHHBIX BEJIMYHUH, C I[EbIO MOUCKA
peLIeHUS 3a7a4u;

OCYIIECTBIIATh CHOCOO MOMCKA PEIICHUs 3aJa4d, B KOTOPOM paCCyKIEHHE CTPOUTCS OT
yCIIOBUS K TPEOOBaHMIO MJIM OT TpeOOBaHMsI K YCIOBHIO;

COCTAaBJIATH ILIaH PCHICHUA 3ada4H,
BBIACIIATD 3TAIlbl PCIICHUA 3a1a49HU,

HHTCPIPCTUPOBATL BBIYUCIIMTCIIBHBIC PE3YJIbTATHI B 3a41a4C, HCCICAOBATH IIOJTYYCHHOC
PCUICHUC 3aJa4YM;

3HATh pa3jininc CKOpOCTeﬁ 00BbEeKTa B CTOSUYECH BOAC, IPOTHUB TCUCHUA U 110 TCUCHUIO PCKHU,
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pelIaTsh 3aa4i Ha HAXOKICHUC YaCTHU YUCJIa U YHUCJIA 110 €I'0 YaCTHU,

peraTh 3aJa4i pa3HbIX TUIOB (Ha paboTy, HA MOKYIIKH, Ha IBMXKEHHE), CBSI3bIBAIOIIUX TPU
BEJTUWYMHBI, BBIACIATH 3TH BEIMYUHBI U OTHOIIICHUS MEKy HUMH,

HaxoAuTh IIPOOCHT OT 4YHCJAd, YHUCJIO I1I0 MPOHCHTY OT HCETO, HAXOAWUTHb IPOLCHTHOC
CHHIKCHHUC UJIN ITPOLCHTHOC ITOBLIIICHHUC BCIIMINHEI,

pemaTb HCCIOKHBIC JIOTHYCCKUC 3a/la4 MCTOAOM paCCY)KHCHHﬁ.
B noBcegHEBHOM XKU3HU U IMIPpHU U3YUYCHUHN APYTUX IIPCIAMCTOB:

BBIJIBUTATh TUITOTE3bI O BO3MOYKHBIX IMPEACIbHBIX 3HAYCHHUSIX MCKOMBIX B 3aj7a4e BEJIUMYUH
(menatb NPUKUIKY).

['eomeTpuyeckue purypsl
OnepupoBath Ha 0a30BOM YPOBHE MOHITUSIMU F€OMETPUUECKUX PUTYD;

HN3BJICKATb I/IH(l)OpMaI_[I/IIO O TCOMCTPHUYCCKUX (IJI/IpraX, IMPCACTABJICHHYIO Ha 4YCPTCKaAX B
SIBHOM BHJIC,

OPUMEHSATH ISl pEeUIeHUs 3a7a4 IreOMETpUYECKue (PaKThl, €CIH yCIOBUS UX NPUMEHEHUS
3aJlaHbl B IBHOHM (hopMme;

pemaTth 3aa4i Ha HaXO0XKICHUE T€OMETPUUYECKUX BEJIMYUH M0 00pa3liaM WIH aJITOPUTMaM.
B noBcegHEeBHOM KU3HU U NPU U3YYEHHUU APYTUX MIPEIMETOB:

UCIIOJIb30BaTh CBOMCTBA TE€OMETpUYECKHX GUTYp [IJs pelieHus THUIOBBIX 3ajad,
BO3HHUKAIOIIMX B CUTYallMSIX NOBCEIHEBHOW KU3HU, 3a/1a4 MPAKTUYECKOTO COJACPIKAHMUS.

OTtHo1IEHUS

OnepupoBath Ha 0a30BOM YpOBHE MOHSATUSIMU: PABEHCTBO (UTyp, paBHbIE (QUTYDHI,
PaBEHCTBO TPEYTOJIBHUKOB, MAapajUICIbHOCTh MPAMBIX, MEPHEHAUKYISIPHOCTh MPSMBIX,
YIIBI MKy MPAMBIMU, TIEPIICHANKYIIAP, HAKJIOHHAS, MPOEKIKi. B moBCceTHEBHOW KU3HU
Y TIPY U3yUYEHUU JPYTUX MPEIMETOB:

WCIIOJIb30BaTh OTHOLIEHUS U1l PEHIEHUs NMPOCTEMIINX 3a/1a4, BOZHMKAIOIIUX B PEATbHOU
KU3HU. VI3Mepenus U BbIYUCIICHUS

BpIMOnHATE W3MEpeHue JUIMH, pPACCTOSIHUM, BEJIMYMH YIJIOB, C  IOMOILIBIO
MHCTPYMEHTOB JIJI1 U3MEPEHUM JIJIUH U YTJIOB;

IPUMEHATH (POPMYIIBI IEPUMETPA, IIOMAAN U 00beMa, TUIOIIA I TOBEPXHOCTH OTIEIbHBIX
MHOT'OTPAHHHUKOB IPY BBIYUCIICHUSX, KOTJIa BCE JAHHBIE UMEIOTCS B YCIIOBHH; ® IPUMEHSTh
teopemy IIudaropa, 6a30Bble TPUTOHOMETPUUECKHE COOTHOIIEHHUS 111 BBIUUCIIEHUS JUINH,
PACCTOSHUM, IUIOIIAAEH B IPOCTENIINX CIIydasix.

B noBceHeBHOM ®KU3HU U MTPU U3YUYECHHUH IPYTUX NPEIMETOB:



BBIYUCIISITh PACCTOSIHUS HA MECTHOCTM B CTaHJIAPTHBIX CHUTyallUsX, IUIOIAAd B
MPOCTEUIIUX CIIyYasiX, MPUMEHSTh (JOPMYJIbl B MPOCTEUIINX CUTYalMSIX B MOBCEIHEBHON
KU3ZHHU.

FGOMCTpHIIGCKI/Ie IIOCTPOCHUA

N3006paxaTh TUIOBBIE TIIOCKUE GUTYPHI U (UTYPHI B MPOCTPAHCTBE OT PYKH U C TIOMOIIBIO
UHCTPYMEHTOB.

B noBceHEBHOM XU3HH U MIPU U3YYECHHUH JIPYTUX NPEIMETOB:

BBINOJIHATH IPOCTEUIINE TIOCTPOEHHSI HA MECTHOCTH, HEOOXOAUMBIE B pEeaIbHON KU3HU.
['eomeTpuyeckue mpeoOpa3oBaHus

Ctpouts Gpurypy, CAMMETPUUHYIO JaHHON (UTYype OTHOCUTENBHO OCU U TOUKH.
B noBceHEBHOM KU3HH U NIPU U3YUYECHHUH JIPYTUX NPEIMETOB:

pacno3HaBaTh JIBIDKEHHE 0OBEKTOB B OKPYIKAIOIIEM MUPE; ®*  Paclo3HaBaTh
CUMMETPUYHBIC (DUTYPBI B OKPYKAIOIIIEM MHUPE.

BeKWlOpbl u KOOpauHCZI’}’Zbl Ha niocKkocmu
OHCpI/IpOBaTB Ha 0a30BOM YPOBHC IMOHATHAMHA BCKTOD, CyMMa
BCKTOPOB, ITPON3BCACHUC BCKTOPA HA YHUCJIO, KOOPAWHATHI HA IMIIOCKOCTH,

OTIpeNIEIATh IPUOJIMKEHHO KOOPJAMHATHI TOYKH Mo ee  HM300paKEeHHIO
Ha KOOPJIMHATHOM TIOCKOCTH.

B noBcegHEeBHOM KU3HU U NPU U3YYEHHUU APYTUX MIPEIMETOB:

HCIIOJIB30BATh BCKTOPBLI OAJIA PCIICHUA HpOCTGﬁIHPIX 3aJa4 Ha OIIPCACICHHUC CKOPOCTHU
OTHOCHUTCIIbHOT'O IBHKCHUS.

Hcemopua mamemamuru

OnuceIBaTh OTACJIBHBIC BBIIAOIIUCCS PC3YJIbTAThI, ITOJIYYCHHBIC B XOJIC PpPa3BUTUA
MAaTCMAaTUKHU KaK HAYKH;

3HATh MPUMEPHl MATEMAaTUYECKUX OTKPBITHMM M UX aBTOPOB, B CBSI3UM C OTCYECTBEHHOW U
BCEMHUPHOU UCTOPUEN;

MMOHUMATh POJIb MATEMATUKU B pa3sButuu Poccum.
Memoowvr mamemamuxu

BriOupath moaxoasimui u3y4eHHbIN METO IJIs pelIeHUs U3yYeHHBIX TUIIOB
MaTeMaTUUYECKUX 3a/1a4;

[IpyBoAUTH MIpUMEPHI  MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B OKpYyXarolen
JNEUCTBUTEILHOCTH U MPOU3BEIEHUAX UCKYCCTBA.
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BrInyCKHHK TOJYyYUT BO3MOKHOCTh HAyUUThCS B 7-9 Kiaccax Juisl o0ecnedeHus

BO3MO’KHOCTH YCIIELTHOTO IIPOI0JIKEHNsT 00pa30BaHus Ha 6a30BOM U yIIIyOJEHHOM YpPOBHSX.

DNeMEeHTHI TEOPUU MHOKECTB M MATEMATHUECKOU JIOTUKH
OnepupoBathb MOHATUSIMHU: omnpeJeneHue, TeopeMa, aKCHOMa,
MHOJKECTBO, XapaKTEPUCTUKH MHOXKECTBA, JJIEMEHT MHOXECTBA, IyCTOC, KOHEYHOE W
OECKOHEYHOE MHOYXECTBO, IOAMHOXKECTBO, MPHUHAIICKHOCTh, BKIIOYEHUE, PABEHCTBO
MHOKECTB;
M300pakaTh MHOKECTBA U OTHOIIICHUE MHOKECTB C TIOMOIIBIO KPYTroB Diiiepa;

ONpCACIIATE IPUHAMJICIKHOCTL JJICMCHTA MHOXCCTBY, O6T>CI[I/IHCHI/IIO H TICPECCUCHUTIO
MHOXKCCTB,

3a7laBaTh MHOKECTBO C ITOMOUIBIO IMEPEUUCICHUS DJIEMEHTOB, CIIOBECHOTO OIHMCAHUS; ®
OTIEpUPOBATh TOHATUSAMH: BBICKA3bIBAHWE, WCTUHHOCTh M JIOKHOCTH BBICKA3bIBAHUS,
OTpUIIAHUE BBICKA3bIBAHUW, OMEpAIMM HaJ BBICKA3bIBAHUSAMH: M, WU, HE, YCIOBHBIE
BBICKA3bIBaHUS (MMIUIUKAIUH);

CTPOUTH BBICKA3bIBAHUS, OTPULIAHUS BBICKA3bIBAHUU.
B noBceqHEBHOM KU3HU U ITPU U3YYECHHUU IPYTUX NMPEIMETOB:

CTPOUTH LEMOYKH YMO3AKJIIOYEHUNH HAa OCHOBE UCIIOJb30BAHUS TIPAaBWJ JIOTUKH; °
UCIOJIb30BaTh MHOXKECTBA, OINEpalMyd C MHOXKECTBaMH, MX Ipapuueckoe MpeCTaBICHUE
JUISl OITMCAHUSI PEAJIBHBIX IIPOLIECCOB U sBJICHUM. Yuncna

OHepI/IpOBaTB IMOHATUAMUA: MHOKCCTBO HaATypaJbHBIX YHMCCJI, MHO>KCCTBO LCJIbIX YHCCII,
MHOKCCTBO palMUOHAJIBbHBIX YHCCII, HWPppalHOHAJIBHOC YHCIIO, KBaﬂpaTHBIﬁ KOPCHB,
MHOXKECTBO I[CfICTBPITCJ'IBHBIX YHUCCJI, TCOMCTPHUYCCKAsA HHTCPIIPCTALlMA HATypaJlbHBIX,
HOCJIbIX, palliOHAJIBHBIX, I[GI‘/JICTBI/ITGHBHI)IX YUCCII,

IIOHUMATBb U OOBACHATH CMBICIT HOSI/IL[I/IOHHOI\;I 3aIlIMCHU HATYyPaJIbHOI'O0 YHCJia,

BBITIOJIHATh BBIYMCIICHUS, B TOM YHCJIE€ C HCHOJIb30BAHWEM MPUEMOB PALMOHATBHBIX
BBIUMCJICHU;

BBITOJIHATh OKPYTJICHUE PAIMOHAIBHBIX YUCEN C 33IaHHOW TOYHOCTHIO;

CpaBHUBATh PALlMOHAIIBLHBIE U UPPALIMOHATILHBIC YHCIIA;

MPEICTABIIATh PAIMOHAIBHOE YUCIIO B BUJIE JCCATUIHON JPOOHU

yIOPsIIOUMBaTh YKCIIA, 3alIMCAaHHBIC B BUJIE OOBIKHOBEHHOW U JECATUYHOU IpoOu;
Haxoauth HO/[ 1 HOK wucen u ucnonb30BaTh UX NpH PELICHUH 3aa4.
B noBcenHEeBHOM KU3HU U NIPU U3YYEHHUU IPYTUX MPEIMETOB:

MPUMEHSATH MpaBUia MPUOIMIKEHHBIX BBIYMCICHUM NPU PEIICHUU MPAKTHUYECKUX 3a7ad U

peleHny 3a7a4 APYrux y4eOHbIX MPEIMETOB;



M BBIIIOJIHATL CPaBHCHHUC PE3YJILTATOB BBIUMCIICHUM IIpru pCICHHUU IPAKTUYICCKUX 3aa4d4, B
TOM YHUCIIC HpI/I6J'II/I)KCHHBIX BBI‘-IHCJ'IGHHﬁ;

. COCTaBJISITh U OILICHUBATh YUCJIOBBIC BBIPAKEHUS MPHU PEIICHUHM MPAKTUYECKUX 3a7ad U
3a/1a4 U3 JPYruX y4eOHbIX MPEIMETOB;

3aMUCHIBATh U OKPYIJISITh YUCIOBBIE 3HAUYCHHUSI PEATbHBIX BEJIMUMH C UCTIOIB30BAaHUEM
Pa3HBIX CUCTEM HU3MEPEHUSI.
ToorcoecmseHnuvie npeodpazo6ans

M OHepI/IpOBaTb MOHATHAMU CTCIICHU C HATypaJIbHbIM II0Ka3aTCJICM, CTCIICHU C MLCJIbIM
OTpHUIOATCIIBHBIM ITIOKA3aTCIICM;

. BBINOJIHATh MPeoOpa3oBaHMsl LETbIX BBIPAXKEHUN: NEHCTBUS C OJAHOWIEHAMH (CIIOKEHUE,
BBIUWTAHUE, YMHOXXEHUE), JEWCTBUA C MHOTOWIEHaMHU (CIIO)KEHHE, BbIUWTAHUE,
YMHOKEHHE);

® BBIIIOJIHATBE Pa3JI0KCHNC MHOI'OYJICHOB HaA MHOXXUTCIIM OAHHUM N3 CIIOCOOOB: BRIHECECHHE 3a
CKO6Ky, I'pYHIINPOBKA, UCIIOJIb30BAHUC (1)OpMYJ'I COKpACHHOI'O YMHOKCHHA,

. BBIJICIIATH KBAJPaT CyMMBbI U PA3HOCTH OJHOYJICHOB;
. packiaabIBaTh HA MHOXKUTEIN KBAaAPATHBIM TPEXUJICH;
. BBINIOJIHATH MPEOOPA30BAHMS  BBIPAKEHUN,  COAEp)KAIMX  CTENEeHM C  LENbIMU

OTPULIATETFHBIMU TIOKA3aTeNIIMHU, TEPEXOJUTh OT 3alUMCU B BHUJIE CTEIEHH C IIEJIBIM
OTPHUIIATETHLHBIM TMOKa3aTeIeM K 3aIiCH B BUJE APOOH;

. BBHITIOJIHATh TIPeo0pa3oBaHus JIPOOHO-PAIIMOHAIBHBIX BBIPAKEHUW: COKpAIlleHHUE APOOei,
MIPUBEJICHUE anreOpandeckux JIpobei K o0memMy 3HaMEHATENI0, CIOKEHHE, YMHOXKCHHE,
JieieHre anredpanyeckux ApoOeil, Bo3Be/ieHre anreOpandyeckoi 1poOu B HATYpaJIbHYIO U
IEJTYI0 OTPUIIATENILHYIO CTETICHb;

. BBITIOJIHATH MPE00pa30BaHUsI BRIPAKEHUHN, COJEPIKAIINX KBAIpaTHbIC KOPHHU;

. BBIJICIATh KBAApAaT CyYMMbBl WM PAa3sHOCTH JBYYIEHAa B BBIPAXKCHUAX, COJEPIKALIUX
KBaJpaTHbIE KOPHHU;

. BBITNOJIHATH PE0o0pa30BaHusl BBIPAXKEHUHN, COJEPIKAIIMX MOTYJIb.
B noBcenHeBHOM ®U3HU U MIPU U3YUYECHUH JIPYTUX NPEIMETOB:

. BBITIOJIHATH MPE0OpPa30BAHMS U IEUCTBUSI C YUCIaMH, 3alTMCAHHBIMU B CTAHAAPTHOM BU/IE;

. BBINOJHATh NPE0Opa30BaHusl alreOpanyecKux BBIPAKEHUM MpU PEIICHUHU 3a1ad JPYrux
y4€OHBIX MPEAMETOB.

YPGGHeHM}Z U HepaseHcmea
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OnepupoBaTh MNOHATHUAMH: YpPaBHEHHE, HEPABEHCTBO, KOPEHb YPABHEHHS, PpELICHUE
HEPaBEHCTBA, PABHOCUJIbHBIE YPABHEHMSI, 00JIaCTh ONPE/CIICHUSI YpaBHEHUS (HEpaBEHCTBA,
CUCTEMBbI YpaBHEHUI WU HEPABEHCTB);

pemaTh JMHEWHBIE YPAaBHEHMsT M YPAaBHEHUS, CBOJAMMBIE K JIMHEMHBIM C TIOMOIIBIO
TOKJECTBEHHBIX MpeoOpa30oBaHUii;

pelarbk KBaJpaTHBIE YpaBHEHHs U YPaBHEHUs, CBOJMMBIE K KBAJpPaTHBIM C IIOMOIIBIO
TO>KJIECTBEHHBIX NIPEOOPA30BAHUI; * pelIaTh APOOHO-IMHEWHbBIE YPABHEHNUS,

pemaTb HpOCTCﬁHIPIE? HPppadUuOHAJIbHBIC YPABHCHUA BUIA , |
pelIaTb YpaBHCHHUA BUA

pelaTb YpaBHCHUA CIT0CO00M Pa3a0KCHHUA Ha MHOXHUTCIM W 3aMCHBI HGpGMGHHOfI;
HCIIOJIB30BAaTh MCTOA MHTCPBAJIOB JJIA PCIICHUA LCJIBIX U I[p06H0-paIII/IOHaﬂI>HBIX

HEPABEHCTB;

pelaTh JMHEWHBIC YPABHEHUS U HEPABEHCTBA C ITApaMETPAMU;

peIIaTh HECIIOKHBIE KBaAPATHBIE YPABHEHUS C TAPAMETPOM; * pELIaTh HECIIOKHBIE
CHCTEMBI JIMHEWHBIX YPABHEHHUN C IAPAMETPAMU; ® pelaTh HECIIOKHBIE YPAaBHEHUS B
L[EJIbIX YMCIIaX.

B noBcenHeBHOM KU3HU U NIPU U3YYEHUU APYTUX IPEIMETOB:

COCTaBJSATh W pElIaTh JHMHEWHBIE M KBaJpaTHbIE YpaBHEHHUS, YpaBHEHHUSA, K HUM
CBOJSAIINECS, CHCTEMbl JUHEHHBIX ypaBHCHHWH, HEPABCHCTB NPH PEIICHUHU 3a7ad JPYTUX
y4eOHBIX MPEIMETOB;

BBITIOJIHATH OIEHKY MPaBIONO00Us pe3yabTaTOB, MOJy4aeMbIX MPU PEIICHUN JIMHEHHBIX
Y KBaJpaTHBIX YPAaBHECHUM U CUCTEM JIMHEUHBIX YPABHEHUU U HEPABEHCTB IPHU PELICHUU
3a/1a4 Jpyrux y4eOHbIX MPEAMETOB;

BBIOMPATh COOTBETCTBYIOIIUE YPaBHEHMUSI, HEPABEHCTBA WJIM UX CUCTEMBI ISl COCTABIICHUS
MaTEMATUYECKON MOJENM 3aJaHHOU PEAIbHOM CUTYallMy WM MPUKJIIAIHOW 3a/1a4u;

YMETb HMHTEPIPETUPOBATH IIOJYYEHHBIA IIPU PELIEHUW YPABHEHHUs, HEPABEHCTBA WU
CHUCTEMBI PE3YJIbTaT B KOHTEKCTE 33JJaHHOM peaIbHOM CUTyalluy WIM TPUKIAAHOMN 3a1a4H.

Dynryuu

OnepupoBaTh NOHATUAMHU: PYHKIIMOHAIIbHAS 3aBUCUMOCTD, QYHKLIUS, Tpa@uK QyHKIIHH,
crocoObI 3a7aHus (YHKIIUH, apTYMEHT U 3HaueHue (yHKINH, 00JIacTh ONpEIeTICHUS U
MHO’KECTBO 3HAUCHUN (QYHKIUH, HYIU (QYHKIUHU, TPOMEKYTKH 3HAKOMOCTOSIHCTBA,
MOHOTOHHOCTb (DYHKIIMH, YETHOCTH/HEUETHOCTD (DYHKLINY;

CTpOUTh IrpadUKH JIMHEHHOM, KBaIpaTUIHON (PYHKIIMHA, 0OpaTHON MPOMOPIIUOHATIBHOCTH,
¢ynkun Buga: y = kx+b, y = ax*+bx+c, y =



Ha TpUMepe KBaapaTUYHOW (DYHKLMHU, UCTOIB30BaTh Mpeodpa3zoBaHus rpaduka QyHKIUNA
y=f(x) 115t mocTpoeHus rpaduKOB PYHKIIHIA;

COCTaBJISATh YPABHEHMSI IIPSIMOU MO 3aJaHHBIM YCJIOBUSIM: IPOXOASIIEH Yepe3 JABE TOUKHU C
3aJaHHBIMU KOOPAMHATAMM, IPOXOJAIIEN Yepe3 AaHHYI0 TOUYKY WM ITapauleIbHOW JaHHOM
MIPSMOM;

UCCIIEIOBATh (PYHKIIMIO O €€ rpaduKy;

HaXOJUTh MHOKECTBO 3HAYEHUMU, HYJIHU, MPOMEKYTKH 3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTH
KBaIpaTUYHOU (PYHKITUU;

OIICPUpPOBATH IIOHATUAMM. IIOCJICA0BAaTCIBHOCTD, apI/I(l)MCTI/I‘-ICCKaSI Iporpeccusi,
TCOMCTPHUUCCKA ITPOIrPeCCU,

peIIaTh 3aa4u Ha apI/I(l)MeTI/ILIeCKy}O U TCOMCTPHUUYCCKYIO ITPOIrpCCCUIO.
B noBceaHEBHOM XKU3HU U IIPpU U3YUCHUHU APYTUX ITPCAMCTOB:

WUTIOCTPUPOBATh € IMOMOILBIO TpauKa peajbHYI0 3aBUCHUMOCTh HJIM IPOLECC IO HX
XapaKTEPUCTUKAM;

UCITIOJIb30BaTh CBOMCTBA U IpaUK KBaJApaTUIHON (PYHKIIMU NPU PEIICHUH 3a7a4 U3 IPYTUX
y4eOHBIX MPEIMETOB.
Texcmogvie 3a0auu

Pemare mpocThle M CIIOXKHBIE 3aJadyd Pa3HbIX TUIOB, 4 TAKXE 3aJadd ITOBBIIICHHOMN
TPYIHOCTH;

HCIIOJIB30BATL PA3HBIC KPATKHUC 3allMCU KaK MOJCIW TCKCTOB CJIOKHBIX 3agad s
IMOCTPOCHHUA IIOMCKOBOM CXEMBI U pCUICHUA 3a1aY,

pa3indaTtb MOACJIb TCKCTa U MOJACJIb PCIICHHA 3aa4l, KOHCTPYUPOBATH K OI[HOﬁ MOACIIN
PCUHICHUA HECJIOKHOMU 3aJlavy pa3HbIC MOACIIN TCKCTA 3aJa4M,

3HATh ¥ NPUMEHATH 00a criocoda Moucka penieHus 3a1ad (0T TpeOoBaHUs K YCIOBHIO U OT
yCIJIOBHUS K TpeOOBaHUIO);

MOJICITUPOBATh PACCYKJICHUS ITPU TTOUCKE PEIISHUsI 3a]1a4 C TTIOMOIIbIO rpad)-CXEMBbI;
BBIJICJISITh ATallbl PEIICHUS 3a/1a4M U COJIepKaHUE KaK0To 3Tarna;

YMCTH BLI6I/IpaTI) OINTHUMAaJIbHBIN MCTOA PCIICHHA 3aJa4 M OCO3HABATb BLI60p METOd4,
pacCMaTpuBaTh PA3JIMIHBIC MCTO/AbI, HAXOAWTh PA3HBIC PCIICHMA 3a/la4u, CCIIN BOSMOXKHO,

AHAJIM3UPOBATh 3aTPYAHEHUS IPU PELICHNUH 33144,

BBIIIOJIHATL Pa3JIMIHBIC HpCO6p330BaHI/I$I Hp@I[J'IO)KCHHOfI 3a1a491, KOHCTPYHUPOBATH HOBLIC
3aJa4y U3 ,HaHHOfI, B TOM 4HUCJIE 06paTHBI€;
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MHTEPHPETUPOBATh BBIYMCIUTENBHBIE pPE3YyJbTaThl B 3a7ade, MCCIEI0BAaTh MOJYyYEHHOE
pEelLIeHNE 3a1a4K;

AHAJIIM3UPOBATE BCCBO3MOJKHBIC CUTYAllUH B3aMMHOI'O PACIIOJIOXKCHUA ABYX O0OBEKTOB H
HN3MCHCHHUC HX XapaKTCPUCTHUK IIPU COBMCCTHOM JBUKCHHUU (CKOpOCTb, BpCMms,
paCCTOHHI/Ie) IIpHu pPCIICHUM 3aaa4 Ha ABHIKXCHHC IBYX 00OBEKTOB KakK B OJHOM, TaK U B
IIPOTUBOIIOJOKHBIX HAIIPABJICHUAX,

HCCIICA0BATE BCCBO3MOJKHBIC CHTyAlUMU IIpU PCHICHHUM 3ada49 Ha IABHIKCHHC IIO PCKC,
paccMaTpruBaThb pa3HbIC CUCTCMbBI OTCUCTA, * PCIIATh p33H006p.’:13HBIe 3aJa4M «Ha 4aCTu»,

pematb 1 000CHOBBIBaTh CBOE PEIICHHUE 3aJay (BBIACIATH MAaTEMATUUECKYI0 OCHOBY) Ha
HAXOKJEHUE YaCTH YHCIIA U YUCIIA MO €r0 YaCTH Ha OCHOBE KOHKPETHOI'O CMbICTA ApOoOH;
OCO3HaBaTh M OOBSACHATh HUACHTHUYHOCTH 3a7a4 pa3HbIX THUIIOB, CBS3BIBAIOIINX TpU
BeNUYMHBI (Ha pPabOTy, Ha TMOKYNKH, Ha JBWIXKEHHUE), BBIACIATH OTH BEIUYUHBI U
OTHOIICHUSI MEXKAY HUMH, MPUMEHATh MX IMPU PEIICHUH 33/1a4, KOHCTPYHPOBATh
COOCTBEHHBIC 3a/1a4 YKa3aHHBIX THUIIOB;

BJIAJICTh OCHOBHBIMH METOJAMH PEIICHUS 3a7a4 Ha CMECH, CIUIaBbI, KOHIICHTPAIIUU; *
pemarh 3aJayd Ha TPOICHTH, B TOM YHCIJE, CJIOKHBIE TPOIEHTHI ¢ OOOCHOBAaHUEM,
UCIIOJIB3Ys pa3HbIe CIIOCOOHI;

pemarh JIOTHYECKHE 3a7a4d pa3HbIMU CIIOCO0aMU, B TOM YHCIIE, ¢ IBYMS OJIOKaMU U C
TpeMs OJIOKaMH JTaHHBIX C TIOMOIILIO TaOJIHNII,

pemaTh 3aa4u o0 KOMOMHATOPUKE U TEOPUHU BEPOSATHOCTEN Ha  OCHOBE
MCIIOJIb30BAHUS U3YYEHHBIX METOJ0B U 0OOCHOBBIBATH PEILICHHUE;
peniaTh HECJIOXKHBIE 3a/1a4M IO MATEMATUYECKOW CTaTUCTHUKE;

OBJIQJIETh OCHOBHBIMH METOJAMH PEIIEHUs CIOKETHBIX 3ajad: apu(pMETUYECKUI,
anredpandeckuii, mepedop BapUAHTOB, TEOMETPUUECKUHN, rpapUIECKUil, MPUMEHSITh UX B
HOBBIX IO CPAaBHCHHIO C M3YYCHHBIMU CUTYyaITUIX.

B HOBCCI[HGBHOﬁ JKU3HU U ITPU UBYUCHHUH JAPYTUX ITPCIMCTOB:

BBIJICIISITh MPU PEIIEHUH 33/1a4 XApPaKTEPUCTUKU pacCMaTpUBAaEMOW B 3a/1a4y€ CUTYyallUH,
OTJIMYHBIE OT peaTbHBIX (T€, OT KOTOPBHIX a0OCTParupoOBAIIMCH), KOHCTPYHUPOBATH HOBBIE
CUTyallul C YYE€TOM OJTHUX XapaKTEPUCTHUK, B YACTHOCTH, IPU PEUICHUM 3aJad Ha
KOHIEHTPALIMHU, YYUTHIBATH IJIOTHOCTH BEUIECTBA;

pelarb U KOHCTPYMPOBATh 33Jauyd HAa OCHOBE PACCMOTPEHUs PEANIbHBIX CUTyallUuid, B
KOTOPBIX HE TpeOyeTCs TOUHBIN BHIYMCIUTEIbHBIA pE3ybTarT;

pelIaTh 3a/1a4l Ha JBHXKEHUE 110 PEKE, pacCMaTPUBAask Pa3HbIE CUCTEMBI OTCUETA.

Cmamucmuxa u meopu: 6€p0ﬂn’IHOCI’I’l€Z:2



OmnepupoBaTh TOHATUSAMHU: CTOJOYATBIE M KPYrOBBIE AMATrPAMMBI, TaONUIBI JaHHBIX,
cpennee apudMeTHUECKoe, MenuaHa, HauOoJblllee M HauMEHbIIEe 3HAYEHHS BBIOOPKH,
pa3max BbIOOPKH, AMCIIEPCHUS W CTaHIAPTHOE OTKJIOHEHHWE, Cly4yailHas W3MEHYHBOCTBH; *
U3BJIEKaTh WH(GOPMAIIMIO, IPECTABICHHYIO B TaOMUIaX, HA IUarpaMMax, rpadukax;

COCTaBJLATDH T&6HHHLI, CTPOUTH AUarpaMmhbl U Fpa(i)I/IKI/I Ha OCHOBC JAaHHBIX,
OIICPUPOBATH IIOHATHUAMMU. CI)aKTOpI/IaJ'I qucia, MEPECTaHOBKHU "
Cco4dCTaHus, TPCYIroJbHHUK HaCKaJ'DI;

IMPUMCHATDH IIPAaBUJIO ITPOU3BCACHUS ITPHU PCIICHHUHA KOM6I/IHaTOpHLIX 3ajJad,

ONEpUpPOBaTh MOHATUAMM: CIy4yalHBIM ONBIT, CIy4alHbII BBIOOpP, HCIBITAHUE,
3JIEMEHTapHOE CllydailHOE COOBITHE (MCXOJl), KJIACCUYECKOE ONPEIECICHUE BEPOSTHOCTH
CIIy4yallHOro COOBITHSI, ONEpalud HaJ CIy4YalHbIMU COOBITUAMHM; * TIPEICTABIATH
UH(GOPMAIUIO C TIOMOILBIO KPYTOB Dijepa;

peliaTh 3aJadyd Ha BBIYMCICHUE BEPOSATHOCTH C IOJICUETOM KOJMYECTBA BApPUAHTOB C
MOMOIIBI0 KOMOMHATOPUKH.

B HOBCGI[HGBHOﬁ JKU3HHU U IIPHU U3YYCHHUU APYIUX IIPCAMCTOB!

U3BJIEKaTh, MHTEPOPETHPOBATH M MPeoOpa3oBbIBaTh MH(POPMALIMIO, MPEACTABICHHYIO B
Tabnuuax, Ha JAMarpaMMax, rpadukax, OTpa)arollyl0 CBOWCTBA M XapaKTEPUCTUKU
peaNbHBIX NPOLIECCOB U SIBJICHU;

ONPENICIISITh CTAaTUCTUUYECKUE XapaKTEPUCTUKU BBIOOPOK MO TaljuIaM, auarpaMmmam,
rpadukaM, BBITIOJIHITh CPABHEHUE B 3aBUCHUMOCTH OT IIEJIU PELICHUsI 3a7a4M; * OIEHUBATh
BEPOSITHOCTh PEATBHBIX COOBITHI U SIBJICHH.

T'eomempuueckue gueypuol
OnepupoBath MOHATUIMUA T€OMETPUUECKHUX (DUTYD;

U3BJIEKAaTh, WHTEPIIPETHPOBATh U MPE0Opa3oOBbIBaTh MHPOPMAIUIO O T'€OMETPUUYECKUX
durypax, npeACcTaBICHHYIO Ha YepTexax;

INPUMCHATb T'COMCTPHUYICCKHUC (1)aKTBI 1 pCIICHUA 3ajga4, B TOM
YUCIIC, IMPpCAIIoIararomnux HECCKOJIbKO IIaroB pCIiCHMAA,

dbopMyIMpOBaTh B MPOCTEHIIMX CIy4YasX CBOMCTBA U MPU3HAKU (HUTYD;
JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHUS,

BJIAJIETh CTaHIAPTHOMN kinaccudukanuend miockux — Guryp (TpeyrojabHUKOB U
YEeThIPEXYTOJIbHUKOB).

B noBcenHEeBHOM XKU3HHU U IIPU U3YYEHHUU IPYTUX NPEIMETOB:

HCII0JIb30BaTh CBOMCTBA reOMCTPHUIYCCKUX (I)I/H‘yp A1 peIICHUs 3aaa4d ITPaKTHYCCKOI'O
XapakKTepa U 3a4a4 U3 CMCXKHbBIX JUCIUILINH.
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OmnoweHus

OmnepupoBaTh NOHATUIMU: PABEHCTBO (PUTYp, paBHbIE (PUTYPBI, PABEHCTBO TPEYTOJIbHUKOB,
[apajuIeIbHOCTh MPSAMBIX, MEPHEHIUKYISIPHOCTh MPSAMBIX, YIJIbl MEXKIY HPSIMbIMHU,
NEPIEeHINKYIIAP, HAKJIOHHAsA, MPOEKIHs, nogodue Guryp, nogobHsle GUrypsl, MTOJOOHBIE
TPEYTrOJIbHUKHY;

npuUMeHsATh TeopeMy Dalieca U TEopeMy O MPOMOPIMOHAIBHBIX OTpe3KaxX IMpH pPElICHUU
3aj1ay;

XapaKkTepu30BaTh B3aUMHOE PACIOJIOXKEHUE  MPAMOM u OKPY>KHOCTH,  JBYX
OKPYKHOCTEM.

B noBceHeBHOM KU3HU U MIPU U3YUYECHUU JAPYTUX MPEIMETOB:

WCIIOJIb30BaTh OTHOLICHUS ISl PEIICHHUS 3a/1a4, BOSHUKAIOIIUX B PEAIbHOM KU3HHU.
Uszmepenus u gviuucnenus

. OnepupoBaTh NPEACTABICHUSMU O JJUHE, IUIOMIAAU, OO0beME KaK BEJIMYMHAMHU.
[Tpumensats Tteopemy Iludaropa, ¢opmynsl 1iomanu, oObeMa MpU  PELICHUU
MHOTOIIATOBBIX 3a7a4, B KOTOPbIX HE BCE JAaHHBIE IPEACTABICHBI SIBHO, a TPEOYIOT
BBIYKCIICHUW, ONEpPUpPOBATh Oojiee MIMPOKUM KOJIMYECTBOM (POPMYJI NJIUHBI, MUIOMIA/IH,
o0beMa, BBIYUCIATh  XapaKTEPUCTUKU  KoMOMHaumii  Quryp (OKpyKHOCTeH U
MHOTOYTOJIbHUKOB) ~ BBIUMCIIATH ~ PAcCCTOSIHUSL ~ MeXay  (Gurypamu,  OPUMEHSTh
TPUTOHOMETpUUYECKHE (POPMYJIbI JJI BEIUMCICHUN B 00Jiee CIIOKHBIX CIIydasX, IPOBOIUTH
BBIYHCIICHHS] HA OCHOBE PABHOBEJIMKOCTH U PABHOCOCTABJICHHOCTH;

IPOBOAUTD MPOCTHIE BEIUUCIICHHSI HA 00BEMHBIX Tellax;

(bopMyIMpOBaTh 331a4M Ha BBIYMCIICHHUE JUIHH, IJI0Maeld 1 00BEMOB U PEIATh UX.
B noBcenHEeBHOM KU3HU U NIPU U3YYEHHUU IPYTUX MPEIMETOB:

IIPOBOAUTH BBIYMCIIEHUS HA MECTHOCTH;

OpUMEHATH (OPMYJIBI TPH  BBIUMCICHUSX B CMEKHBIX YYEOHBIX TIpeIMeTax, B
OKPYKarOIIEH NEUCTBUTEIBHOCTH.

I'eomempuueckue nocmpoenus
N306paxkath reomeTpuyeckre GUrypsl Mo TEKCTOBOMY U CUMBOJILHOMY OMTUCAHUIO;
CBOOOJHO ONEPUPOBATH UEPTEKHBIMU UHCTPYMEHTAMHU B HECIIOKHBIX CIIydasiX,

BBITIOJTHATD TOCTPOCHUSI TPEYTOJIbHUKOB, MPUMEHSTH OTACIBHBIE METOJbl MOCTPOCHUI
UPKYJIEM U JTUHEHKON U TPOBOJUTH IPOCTEUIIINE UCCIIEI0BAHUS YUCTIa PELICHUH;

n300pakaTb THUIOBBIE IUIOCKHE (QUIypbl U OOBEMHBIE Tela C TMOMOIIBIO MPOCTEUIINX
KOMIIBIOTEPHBIX HHCTPYMEHTOB.

B noBcenHeBHOM )KU3HU U IIPY U3YYEHUU APYTUX NPEIMETOB!

BBIITIOJIHATD HpOCTCﬁH.IHC IMOCTPOCHUA HA MCCTHOCTH, HCO6XOI[I/IMBI€ B peaHBHOﬁ KH3HH,



OLICHUBATh pa3Mepbl pealibHBIX 00BEKTOB OKPYKAIOIIETO MHUPA.
IIpeobpazosanus

OmnepupoBaTh MOHITHEM IBMKEHHS WU TpeoOpa3oBaHus Moa00WsA, BIaleTh NpHUEMaMu
NOCTPOCHUSA (UTyp C HCIONb30BAHMEM JIBIDKEHHUH W MpeoOpa3oBaHUil 1MOA00MS,
IPUMEHSTh TOJYYEHHBIE 3HAHHUS W ONBIT IIOCTPOCHUM B CMEXHBIX IIPEAMETax U B
pEabHBIX CUTYAUAX OKPY/KAOLIEr0 MUPA;

CTpOUTh (QUTYpY, TOJOOHYIO JaHHOH, IIOJIB30BAThCSI CBOWMCTBAMH TOMOOUS IS
000CHOBaHUSI CBOUCTB (GUTYD;

IPUMEHATh CBOMCTBA JIBMXKEHHMM NJIi MPOBEACHUS NPOCTEUIINX OOOCHOBAHHWI CBOMCTB
dburyp.
B noBceHEeBHOM )XU3HU U IIPU U3YUYECHUU JIPYTUX NPEIMETOB:
IPUMEHATH CBOMCTBA IB)KEHUHN U IPUMEHSATH MOAO0HUE /1711 HOCTPOSHUIN U BHIYMCICHUI.
Bexmopul u koopounamul Ha niocKOCmu

OnepupoBaTh MOHATUSMU BEKTOP, CYMMa, Pa3HOCTh BEKTOPOB, IPOU3BEJICHNE BEKTOpa Ha
YHUCJO, YroJl MEXJY BEKTOpaMHU, CKAIIPHOE MNPOU3BEACHHE BEKTOPOB, KOOPAMHATHI Ha
IUIOCKOCTH, KOOPJIMHATHI BEKTOPA;

BBINIOJIHATh JEHCTBUS HAJ BEKTOpPAMM (CJIOYKEHUE, BBIUWTAHWE, YMHOXXEHUE Ha YHUCIO),
BBIYUCIIATh CKAJSIPHOE IPOU3BEIACHUE, ONPEACIIATh B IPOCTEUIIMX CIy4asX YroJl MEXIy
BEKTOPAMHU, BBINIOJHATH PA3JI0KEHUE BEKTOPA HA COCTABIIIOIIUE, IPUMEHSATh MTOTYyYEHHbIE
3HaHMS B (PU3MKE, MMOJIB30BATHCA (DOPMYJION BBIYMCICHUS PACCTOSHUS MEXAY TOUKAMH I10
M3BECTHBIM KOOPJIMHATaM, UCII0JIb30BaTh YpaBHEHUs (DUTYp JJIs peLIeHUs 3a1a4;

MIPUMEHSTh BEKTOPBI M KOOPAWHATHI ISl PEIIEHHUSI TEOMETPUUYECKHUX 3a/]1a4 HA BBIYMCIICHUE
JUUTMH, YTJIOB.

B HOBCCI[HGBHOﬁ JKU3HU U TTPU UBYUCHHUH JPYTUX ITPCIMCTOB:

UCIOJIb30BaTh MOHATHS BEKTOPOB U KOOPJAMHAT sl pELIeHUs 3a/1a4 Mo (u3mkKe, reorpapuu
U JPYTUM YYEOHBIM MpeIMETaM.

Hcmopuﬂ mamemamuxKu

XapakTepu30BaTh BKJAJ BBIAAIOMIUXCS MAaTEMaTUKOB B pPa3BUTHE MaTEeMaTHKH U WHBIX
HAy4YHbIX 00JIacTel;

IMOHMMATh POJIb MAaTEMATUKHU B pa3BUTHU Poccum.
Memoowvr mamemamuxu

Hcnonb3yst M3ydeHHbIE METOABI,  MPOBOJAWUTH JOKA3aTEJIbCTBO, BBIIOJHATH
OIIPOBEPKEHUE;

BBIOMPATH U3yYEHHBIE METOJIBI M X KOMOWHAITUY JJI PEIICHUS MaTEMAaTHISCKUX 3a71aY;
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HUCIIOJIB30BaThb MATCMAaTHYCCKUC 3HAHHUA I  OIIMCaHUA 3aKOHOMCpHOCTCﬁ B
oxpymaromeﬁ I[GﬁCTBHT@HI)HOCTI/I N IIPOU3BCACHUAX NCKYCCTBA,

IMPUMCHATDb HpOCTCﬁHIPIe IMporpaMMHBIC CPCACTBA H J3JICKTPOHHO-KOMMYHHUKAIITMOHHBIC
CUCTCMBI TP PCIICHUN MATCMATHYCCKUX 3a1a4.

BhIyCKHUK HOIYyYUT BO3MOYKHOCTb HAyUUThCs B 7-9 Kiaccax JUIsl yCHEIIHOTO
pO0JDKEHHUs 00pa30BaHuUs HA YIIIyOJEHHOM YPOBHE
Dnemenmvl meopuu MHONICECMS U MAmemMamuieckou J102UKu

CBO6OI[HO ONncpupoBaTb HNOHATHUAMU. MHOKCCTBO, XapPAKTCPUCTUKHU MHOXKCECTBA, 3JICMCHT
MHOXKCCTBA, ITyCTOC, KOHCYHOC )51 OECKOHEYHOE MHOXKCCTBO, ITOAMHOMKCCTBO,
MNPHUHAOJIC)KHOCTD, BKIITOUCHHC, PABCHCTBO MHOXKCCTB, CITOCOOBI 3aJaHUC MHOXXCCTBA,

3aJ1aBaTh MHOKECTBA Pa3HbIMU CIIOCOOAMU;
IPOBEPATH BBIINOJIHEHUE XapaKTEPUCTUUECKOTO CBOMCTBA MHOYKECTBA,;

CBO6OIIHO OIICPHUPOBATH IMOHATHAMM:  BBICKA3bIBAHHUC, MHNCTHHHOCTbL H  JIOKHOCTDH

BBICKA3bIBaAHUA, CJIOKHBIC U IIPOCTBHIC BBICKA3bIBAHUS, OTPHUIIAHUC BI)ICKa?;bIBaHI/If/'I; HCTHHHOCTDL 1

JIOKHOCTD YTBCPKACHHUA U CI'0O OTPpULAHMA, OIICPAIUK Ha/l BBICKA3bIBAHUAMM: U, UJIU, HC,

YCJIOBHBIE BBICKA3bIBaHUS (MMILITUKAIUN);

CTPOUTH BBICKA3bIBAaHUSI C KCIOJIb30BAHMEM 3aKOHOB alreOpbl BbICKa3biBaHUU. B
IIOBCEHEBHOM KU3HU U IIPU U3YUYECHUU IPYTUX NPEAMETOB:

CTPOUTDH PACCYKACHUSA Ha OCHOBC MCITOJIb30BAHUA IIPABUIT JIOTUKH,

UCIOJIb30BaTh MHOXKECTBA, OINEpAllMy C MHOXKECTBaMH, MX Ipapuueckoe MpeCTaBICHUE
JUIsl ONKCAaHUS peajbHBIX MPOLIECCOB U SABJICHUM, MPU PELIEHUHU 3aJlay APYTUX y4eOHBIX
IIPEAMETOB.

Yucna

CB00OOJHO oOINEpUpPOBATh MOHITUSMU: HATypajdbHOE YHCIO, MHOXECTBO HATypajbHBIX
YHUCell, 1eJI0€ YUCII0, MHOXKECTBO IIEJIBIX YUCel, OOBIKHOBEHHAs Ipo0b, ACCATUYHAS APOOb,
CMEIIIAaHHOE 4YHUCJIO, pAallMOHAJIBHOE YHCIO0, MHOXECTBO pallMOHAJIBHBIX  YHUCET,
HppallMOHAIbHOE YHUCJIO0, KOPEHb CTENEeHW N, JEUCTBUTEIBLHOE 4YHCIIO, MHOXECTBO
JNEUCTBUTEIBHBIX YHUCEJ, TEOMETPUYECKasl HWHTEpIpETalnsl HATypalbHbIX, UEJbIX,
pallMOHAJIBHBIX, ICUCTBUTEIIbHBIX YHUCET,;

MOHUMATh M OOBSICHATH Pa3HUIy MEXKIYy MO3UIMOHHOW M HEMO3UIIMOHHOW CHCTEMaMH
3aIIMCHU YHCE;

NEPEBOIUTH YMCIIA U3 OJIHOM CUCTEMBI 3aITUCH (CUCTEMBI CUUCIICHUS) B IPYTYIO;

JIOKa3bIBaTh U MCIOJIb30BaTh MPU3HAKU JIEIUMOCTH Ha 2, 4, 8, 5, 3, 6,9, 10, 11 cymmbI u
MPOU3BEACHUS YUCEI TIPU BHIOJIHEHUU BHIYMCIICHUHN U PEIICHUU 3a/1ay;



BBITIOIHATh OKPYIVICHUE pAIlMOHAIBHBIX W HPPAlMOHAIBHBIX YHCEN C 3aJaHHOMU
TOYHOCTEIO;

CpaBHHBATb HeﬁCTBHTCHBHBIG quciia pasHbIMU CHOCO6aMI/I;

yIOPSAI0YNBATh YHCIIA, 3aMMCAHHBIC B BHJIC OOBIKHOBEHHOW M JIECATUYHOW IpoOu, ducia,
3alMCAaHHBIC C UCITIOJIh30BAHUEM apU(PMETHIECKOTO KBAJAPATHOTO KOPHS, KOPHEH CTENeHU
OoubIIe 2;

HaxoauTh HOJl 1 HOK uucen pa3absiMu crnoco0aMu U UCIIONIB30BaTh UX MPU PEIICHUH
3aj1ad4;
BBINIOJIHATh BBIYMCIICHHUSI U TIPEOOpa30BaHUsl BBIPAKEHUN, COJEPKAILUX JI€HCTBUTEIbHbBIE
YHUCla, B TOM YKCII€ KOPHU HaTypalbHBIX CTENEHEN.
B noBceHEBHOM U3HU U NIPU U3YUYEHUH JIPYTUX MPEIMETOB:

BBITIOJHATH U OOBSICHITH PE3yJbTaThl CPABHEHUS PE3YIbTATOB BHIUMCICHUNA TIPU PEIICHUH
NPAaKTHUYECKUX 3a/ad, B TOM YHUCJIE€ NPUOMKEHHBIX BBIYMCICHUHN, UCHONB3YS pa3HbIC
CrocoObl CpaBHEHHMI;

3allUCbIBATh, CpPAaBHUBATb, OKPYIJLATH YHCIOBBIC OAHHBIC PCAJIbHBIX BCIHMYHMH C
HCIIOJIB30BAHHNCM PA3HBIX CUCTCM U3MCPCHUSA,

COCTaBJISITh M OLEHUBATH Pa3HBIMU CHOCOOAMHU YHCIIOBBIE BBIPAXKEHUS NPHU PEUICHUU
NPaKTUYECKUX 3a]a4 U 33/1a4 U3 IPYTUX YUYEOHBIX PEIMETOB.

Tooicoecmaennvle npeobpazosanus

CBOOOIHO ONEpUPOBATh MOHITHAMU CTCIICHH C IIEJIBIM M IPOOHBIM ITOKa3aTelIeM;
BBITIOJIHATH JI0KA3aTeIbCTBO CBOMCTB CTEIICHH C IEJIBIMH U APOOHBIMH ITOKA3aTEIIIMHU;
OTICPUPOBATH MOHATHUAMHU «OJHOWICH», KMHOTOUWICHY», «KMHOTOUICH C OJTHOM
IIEPEMEHHOI», «KMHOTOWICH C HECKOJIBKUMH TIEPEMEHHBIMIY, KO3(PPHUIIMEHTH MHOTOWICHA,
«CTaHJapTHAs 3allMCh MHOTOYJICHA», CTEIIEHb OJTHOYJICHA K MHOTOYJICHA,

CBOOOJHO BIAJACTh NpPUEMaMH MpeoOpa3oBaHUsl LEIbIX U JPOOHO-PAIMOHAIBHBIX
BBIPAKCHU,

BBITIOJIHATh ~ PA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEIH pPa3HBIMH CIoco0amu, ¢
UCITIOJIb30BAaHUEM KOMOWHAITMHN PA3IMYHbBIX PUEMOB;

UCIIONIb30BaTh TeopeMy Buera u teopemy, oOpatHyto Teopeme Buera, 1iist morcka KopHen
KBaJPaTHOTO TpeXwIeHa M JUIA PEUIeHHs 3ajad, B TOM YHCIE 3a/1ad ¢ mapamMeTpamu Ha
OCHOBE KBaJIpaTHOTO TPEXUJICHA;

BBIIMTOJIHATH ACJIICHHUC MHOI'OYJICHA HA MHOT'OYJICH C OCTaTKOM,

JIOKa3bIBaTh CBOMCTBA KBAJAPAaTHBIX KOPHEW U KOPHEN CTENEHH N;
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BBIITIOJIHATD HpGOGPaSOBaHI/ISI BBIpa}KGHHﬁ, COACPKaINX KBAAPATHBIC KOPHHU, KOPHHU

CTEIICHM N;

CBO6OI[HO OIICPHUPOBATL IOHATUAMU «KTOXKACCTBO», KTOKIACCTBO HA MHOKCCTBC),

«TOXJIECTBEHHOE MTPEOOpa30BaHUEY;

BBIIIOJIHATE PA3JIMYHBIC HpGO6p&30BaHI/I$I BI)Ipa)KGHI/II‘/’I, COACpKAIINX MOOYJIH. B
HOBC€I[H€BHOﬁ JKU3HU U IIPU U3YUYCHHUH APYIUX IIPCAMCTOB!:

BBIIIOJIHATh MPE0Opa3oBaHUsl W ACHCTBUA C OYKBEHHBIMH BBIPAKEHUSMH, YHUCIOBBIE
K03 GUITUEHTH KOTOPBIX 3aITUCaHbl B CTAHIAPTHOM BUJIE;

BBHITIOJIHATh MPEOOpa30BaHUsl PAIMOHAIBHBIX BBIPAXKEHUW MPHU PEIICHUM 3a7a4 JIPYTUX
y4€OHBIX MPEMETOB;

BBIMOJHATh MIPOBEPKY MPaBAononoOus (U3NYECKUX U XUMHUYECKMX (POpPMYJ Ha OCHOBE

CPaBHEHMSA Pa3MEPHOCTEN U BAJICHTHOCTEH. Y DaBHEHUS U HEPABEHCTBA

CB00OOIHO OnepUpOBaTh NOHATUSAMU: YPaBHEHUE, HEPABEHCTBO, PABHOCUIIbHBIE YPaBHEHUS

Y HEPABEHCTBA, YPABHEHUE, SBIAIOIICECS CIEACTBUEM IPYIOro YpaBHEHUs, YpaBHEHMUS,

pPaBHOCUJIbHBIE HA MHOXECTBE, pABHOCUJIbHBIE TPEOOPA30BaAHNS YPaBHEHUI;

* pemath pas3HbIe BUbl YPABHEHUN U HEPABEHCTB U UX CUCTEM, B TOM YHUCJIE HEKOTOPBIE
ypaBHeHus 3 u 4 creneHell, IpoOHO-pallMOHAIBHbBIE U HPPALMOHAIIBHBIE;

3HaTh TeopemMy Buera 71 ypaBHEHHI CTENEHN BBIILE BTOPOM;

MOHUMATh CMBICII TEOPEM O PABHOCWIBHBIX M HEPABHOCHJIBHBIX MPEoOpa3OBaHUIX
YPaBHEHUM U YMETh UX JIOKA3bIBATh;

BJIAJETh Pa3HBIMU METOJIAMU PEILICHUS ypaBHEHWIl, HEPAaBEHCTB U HMX CHUCTEM, YMETh
BBIOMPATh METOJ pelIeHUsI U 00OCHOBBIBATH CBOM BBIOOD;

HCIIOJB30BAaTh MCTOJ HHTCPBAJIOB JII PCIICHUA HCPABCHCTB, B TOM YHCIIC )1p06H0-
paduOHAJIBbHBIX M BKIIIOYAIOIIHUX B cebs HPppPpalrOHAJIbHBIC BBIPAXKCHUA,

pemiats aiaredpandeckue ypaBHEHUS W HEPABEHCTBA M MX CHUCTEMBbl C MapaMeTpamu
anredpanyeckuM U rpaduyecKuM MEeTOdamMu;

BJIaACTh pa3HbIMH MCTOAAMHU JOKaA3aTCIbCTBA HCPABCHCTB,
peIaTb YPaBHCHUA B ICJIBIX YUCIIAX,

I/I306pa}KaTB MHOKCCTBa Ha INJIOCKOCTH, 3a1aBACMbIC YPABHCHUAMU, HCPABCHCTBAMU H HX
CHUCTCMaMU.

B noBcenHEeBHOM XKU3HHU U IIPU U3YYEHHUU IPYTUX NPEIMETOB:

COCTaBJIATh U PElIaTh YPAaBHEHHUsI, HEPABEHCTBA, UX CUCTEMBI IPU PELIECHUH 3aAa4 APYTUX
y4€OHBIX MPEAMETOB;



BBIIIOJIHATH OLICHKY MPaBIONOJ00HS PE3YIBTATOB, MOJYyYaeMbIX [IPU PELICHUHN PA3IUUHBIX
ypaBHEHUM, HEPABEHCTB U UX CUCTEM IPHU PEUICHUH 3a/1a4 IPYTUX yUeOHBIX MPEAMETOB;

COCTaBJISITh U pellaTh YpPaBHEHHWS M HEPABEHCTBA C IMapaMeTpaMH IpU PEHIeHUH 3a/1ady
JIPYTUX Y4eOHBIX MPEIMETOB;

COCTaBJISITh ypPaBHEHUE, HEPABEHCTBO WJIM HUX CHUCTEMY, OIKCHIBAIOIINE PEATBHYIO
CUTYallMI0 WIM MPUKIAJHYK 3a1ady, HWHTEPIPETUPOBATH IIOJYYCHHBIE pPE3YJbTaThI.
OyHKIMH

CBOOOIHO oOmnepUpoBaTh MOHATUSAMH: 3aBUCUMOCTb, (YHKIHOHAJIbHAs 3aBUCHUMOCT,
3aBUCUMAas U HE3aBUCHMas IEpeMEHHbIE, (PYHKIMs, CIIOCOOBI 3a/laHns (PYHKIUU, APTYMEHT
U 3HaueHue (PyHKUUHU, O0JACTh ONpPENENICHUS W MHOXKECTBO 3HayeHUs (QYyHKUUH, HYJIU
(GYHKIMM, TPOMEXYTKH 3HAKOIMOCTOSIHCTBA, MOHOTOHHOCTb (DYHKIMH, HauOoOJIbIIee U
HauMEHbIIEE 3HAUEHUs, YETHOCTh/HEUETHOCTh (PYHKIMH, MEPUOJUYHOCTh (YHKIUH,
rpa¢uK (QYHKIUM, BEpTUKAJIbHAs, TOPU3OHTAJbHAs, HAKJIOHHAs aCUMITOTHI; TIpaduk
3aBUCUMOCTH, HE ABJIAIONICICS QyHKUINEH,

CTpOUTh Tpaduku (PYHKUMI: JTUHEWHOW, KBaApaTUYHOUM, NPOOHO-TIMHEUHOM, CTEHEHHOM
IIPU Pa3HbIX 3HAYCHUSIX MOKA3ATEINsl CTENEHH, ;

UCII0JIB30BaTh peoOpa3zoBaHus rpaguka GyHKIUK ISl HOCTPOCHHUS rpaduKOB
bynxmmii ;

aHaJIM3UPOBaTh CBOMCTBA (GYHKUMNA U BUJI TpapriKka B 3aBUCUMOCTH OT apaMETPOB;
cBOOO/IHO ONEPUPOBATH MOHATUSAMU: TIOCIEA0BATEIbHOCTh, OTPAaHUYECHHAS

MOCJIEA0BATEILHOCTh, MOHOTOHHO BO3pacTatonias (yObIBaro1as) nocie10BaTeIbHOCTD,

Mpeiest NoCIe0BaTENbHOCTH, apu(METUUYECKAsI POTPECCHUsI, TEOMETPUUECKas

MIPOTPECCHsi, XapaKTEPUCTUIECKOE CBOMCTBO apu(MeTHUECKOM (T€OMETPUIECKOM )

IIPOTPECCHUH;

UCIIOJIb30BaTh METOL MaTeMaTH4eCKOW WHIYKIWM JUIsl  BBIBOJA bopmy,
JI0Ka3aTeJIbCTBA PABEHCTB U HEPABEHCTB, PEIICHUS 3a7a4 Ha IEJIMMOCTb;

MCCIIE0BATH MOCIEN0BATEIbHOCTH, 3aJaHHBIE PEKYPPEHTHO;

periate KOMOMHUPOBAHHBIE 331a4U Ha apU(PMETHUECKYIO0 U TEOMETPUUYECKYIO TIPOTPECCHUH.
B noBcenHeBHOM ®U3HU U NIPU U3YUYECHUH JIPYTUX NPEIMETOB:

KOHCTPYUPOBATh U HCCICOOBATDH (1)YHKI_II/II/I, COOTBCTCTBYIOIIMC PCAJIBHBIM IIpoHeccaM H
ABJICHUSAM, HHTCPIIPCTUPOBATDL ITOJTYUCHHBIC PC3YJIbTAThl B COOTBECTCTBHUU CO CHCI_II/I(bI/IKOI‘/JI
HCCIICAYCMOT'O IMpoHeccCa NN ABJICHUA,
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UCIIOJB30BaTh TpPaUKU 3aBUCUMOCTEH JUIsl HUCCIEAOBAHUS pEATbHBIX IPOILIECCOB U
SIBIICHUI;

KOHCTPYUpPOBaTh W HCCIENOBaTh (YHKIMM TPU PEIICHUH 3aad JAPYyTrux y4deOHbIX
PEAMETOB, HHTEPIPETUPOBATH MOTYUYCHHBIE PE3YIbTAThl B COOTBETCTBUU CO CHEIU(DUKOMN
y4eOHOTr0 MpeIMeTa.

Cmamucmuka u meopusl GBPOEmHOCmeﬁ

CBOOOJHO oOmepupoBaTh MOHATUSMU: CTOJOUYATBIE M KPYTOBBIE IUArpaMMbl, TaOJIUIIbI
JaHHBIX, CpenHee apupMeTHYecKoe, MeAuaHa, HauOOJbIllee M HaWMEHbIIee 3HAYCHUS
BBIOODKH, pa3Max BBIOOPKHM, JHUCIEPCUS W CTAHJAPTHOE OTKIOHEHHWE, CllydailHas
WU3MEHYHBOCTB;

BbIOMpaTh HauOosiee yAOOHBIN CHoco0 mpencraBiieHus HUHPOpPMaIMU, aJCKBATHBIA €e
CBOMCTBAM U IICJISIM aHaJIN3a;

BBIYUCJLIATD YHCJIOBBIC XaPAKTCPUCTUKH BBI60pKH;

CBOOOZHO OMNEpPUPOBATH MOHATHUAMU: (PAKTOpHUaN 4YMCIIA, MEPECTAaHOBKH, COUYETAaHMS U
pa3menieHus, TpeyroiapHuk [lackans;

CBOOOJTHO OINEpPUPOBATH MOHATHIMH: CIyYailHBIA OMBIT, CIy4alHbBIA BBIOOP, HCIBITAHUE,
AJIEMEHTApHOE CllydailHOe COOBITHE (MCXOJ), KJIACCHUYECKOE OMPEICIICHHE BEPOSTHOCTU
CIIy4yalHOTO  COOBITHSI, OINEpalMi  HaJa  CIy4YalHbIMH  COOBITHSIMH, OCHOBHBIC
KOMOMHATOpHbIE (OPMYIIBL;

CBOOOJITHO OINEpPUPOBATH MOHATHSIMH: CIy4YailHBI OMBIT, CIy4alHbIA BHIOOP, HCIBITAHUE,
AJIEMEHTApHOE CllydailHOe COOBITHE (MCXOJ), KJIACCHUYECKOE OMPEACIICHUE BEPOSTHOCTU
CIIy4yalHOTO  COOBITHSI, OINEpalMi  HaJa  CIy4YalHbIMH  COOBITHSIMH, OCHOBHBIC
KOMOUHATOpHBIE (OPMYIIBL;

3HATh IPUMEPHl  CIyYaWHBIX BEJIIMYHMH, U BBIYUCIIATh MX  CTATUCTHYECKHE
XapaKTEpUCTHKU;

UCIOJIB30BaTh (hOPMYJTbl KOMOMHATOPHUKY TIPH PEIICHUU KOMOWHATOPHBIX 33/1a4; PEIIaTh
3a/1a4y Ha BBIYHMCIICHUE BEPOSTHOCTH B TOM YHCIIE C UCITOJIb30BaHUEM (DOPMYIIL.
B moBcenHeBHOM KU3HH U TIPU U3YYCHHUH JIPYTUX MPEIMETOB:

MIPEICTABIIATh HHPOPMAIIUIO O PEATBHBIX MPOIECCaX U SBICHHUIX CITOCOOOM,
aJICKBaTHBIM €€ CBOMCTBAM M I1EJTH MCCIICIOBAHUS;

aHAIM3UPOBATh U CPABHUBATh CTATUCTUYECKHE XAPAKTEPUCTUKU BBIOOPOK, TOJYUYECHHBIX B
Ipoliecce pelIeHMs MPUKIATHON 3a7aul, U3YUEHUS! PEalbHOTO SIBJICHUS, PEILICHUS 3a/1a4u
U3 IPYruX Y4eOHBIX MPEIMETOB;

OLCHHUBATDH BECPOATHOCTL PCaJIbHBIX COOBITHH U SIBJICHUU B Pa3JINYHBbIX CUTYyaAllUAX.
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Pemats INPOCTBIC W CJOKHBIC 3adda4u, a TaKKC 3aJadu MOBBIILICHHOM TPYAHOCTH H
BBIACIIAITE UX MATCMATUICCKYIO OCHOBY,

paciio3HaBaTh pa3HbIC BUJbI U THUIIBI 3a]1a4;

HCIIOJIb30BATL PA3HBIC KPATKUC 3aIlIMCH KaK MOJCIIM TCKCTOB CJIOKHBIX 3add4 M 3a1a4
MOBBIIIICHHOM CJIOKHOCTH AJI1 TIOCTPOCHUA MMOMCKOBOM CXEMBbI U peIICHus 3aaa4, BBI6I/IpaTL
OIITUMAJIBHYIO JJIA paCCManHBaeMOfI B 3a/1a4C CUTyalluH MOZCJIb TCKCTA 3a1a4H,

pa3indaTtb MOACJIb TCKCTa U MOACJIb PCIICHUA 3ada4i, KOHCTPYHUPOBATH K O,HHOﬁ MOACIIN
PCIICHUA CIIOKHBIX 3a1da49 PAa3HbIC MOACIIN TCKCTA 3a1a4H,

3HaTh U IPUMEHSTH TPU CI0cO0a MOUCKA pelieHus 3a1ad (0T TpeOOBaHUs K YCIOBUIO U OT
YCJIOBUS K TpeOOBaHUIO, KOMOMHUPOBAHHBIN);

MOACIHUPOBATH PACCYKACHUA IIPHU IIONCKC pCHICHUA 3a/1a4 C IIOMOIIbIO Fpa(l)-CXeMLI;
BBIACIIATDH 3TAIIbI PCIICHUA 3ad9U U COACPIKAHUC KAXKAOI'O dTalla,

YMCTb BBI6I/IpaTB OITHUMAJIbHBIN MCTOA PCIICHHA 3aJa4 W OCO3HABAThb BBI60p MCTOJ4,
pacCMaTpuBaATh PA3JIMIHBIC MCTO/AbI, HAXOAWTH PAa3HbIC PCIICHMA 3a/1a4u, CCJIIN BO3SMOIKHO,

AHAJIIM3UPOBATH 3aTPYAHCHUA IIPpU PCIICHUHU 3a1a4,

BBITIOJTHATD Pa3IMYHBIC MPeoOpa3oBaHuUs MPEII0KEHHOW 3a/1aud, KOHCTPYHPOBATh HOBBIC
3a/1a4ud U3 JaHHOU, B TOM YHCJI€ OOpaTHBIE;

MHTEPIPETUPOBATh BBIYUCIUTENBHBIE pPE3yJbTaThl B 3ajade, MCCIEI0BAaTh MOJYyYEHHOE
peluieHue 3a1auy;

U3MEHATH yCJIOBHE  3ajaad (KOTMYECTBEHHBIC WM KAueCTBEHHBIE  JaHHBIE),
UCCJIeI0BATh U3MEHEHHOE MPEe0Opa30BaHHOE;

aHAIM3UPOBATh BCEBO3MOXKHBIC CUTYallMM B3aUMHOTO PACIIOJIOKEHUS JBYX OOBEKTOB U
U3MEHEHHE UX XapaKTEepUCTUK TPU COBMECTHOM JBUXKEHHUH (CKOPOCTh, BpeMms,
pacCTOsIHUE) MPU PEIICHUH 3a7a4 Ha JBM)KCHHE JBYX OOBEKTOB KakK B OJHOM, Tak W B
IIPOTHBOMOJIOKHBIX HAIPABJIEHUSX, KOHCTPYUPOBATH HOBBIE CUTyallMM Ha OCHOBE
VM3MEHEHUS YCIIOBUH 3aa4M MIPU IBUKECHHUH T10 PEKE;

UCCJIEIOBATh BCEBO3MOXKHBIE CUTYAllMM MpPU PEIICHUHM 3a/Jad Ha JABW)KEHHE M0 pEeKe,
paccMaTpuBaTh pa3Hble CUCTEMbI OTCUETA;

peuiaTb pa3H006pa3HI>1e 3aJa4u «Ha 4aCTu»,

o pemiaTh 1 000CHOBBIBATH CBOE PEIICHHE 3a7a4 (BbIACIATh MATEMATHUYECKYIO OCHOBY)

Ha HAXOXICHUC YaCTH YHCJia U YHCJia 110 €ro 4aCTu Ha OCHOBC KOHKPETHOT'O CMBICJIA I[pO6I/I;

* OOBACHATH UIEHTUYHOCTD 3aJa4 Pa3HbIX TUIIOB, CBA3BIBAIOLIUX TPU BEJIMYUHBI (HAa padoTy, Ha
MOKYIIKHM, Ha JBUXEHUE), BBIACIATh 3TU BEJIMUYMHBI U OTHOLIECHUS MEXAYy HUMH, IPUMEHATh UX
IIPU PEIICHUH 3a]1a4, KOHCTPYHPOBaTh COOCTBEHHbIE 337a4 yKa3aHHBIX THIIOB;
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¢ BJIaJACTb OCHOBHBIMHM MCTOAAMH PCHICHHA 3aJad Ha CMCCHU, CIUIaBbl, KOHICHTpAIIWUH,
HCIIOJBb30BATh UX B HOBBIX CUTYyallUAX IO OTHOIICHHIO K U3YYCHHBIM B IIPOLCCCC O6y‘-IeHI/I$I;

¢ pfluaTth 3aaa4d Ha IPOUCHTLI, B TOM YHCJIC, CJIOKHBIC ITPOLICHTHI C O6OCHOBaHI/ICM, HCIIOJIB3Y
Pa3HbIC CHOCO6I>I;

. pemaTh JIOTUYECKHE 3a7a4d Pa3HBIMU CIIOCOOAMH, B TOM YHCIIC, C JABYMs OJIOKAMH U C
TpeMs OJIOKAMH JTAaHHBIX C TIOMOIIIBIO TaOJIHIT;

° pemaTb 3aJJa4u I10 KOM6I/IHaTOpHKe n TCOPHUHA BepOHTHOCTGﬁ Ha
OCHOBC

MCIIOJIb30BAHUS U3YYEHHBIX METO/I0B U 00OCHOBBIBATH PEIIICHUE;

. pelIaTh HECIIOXKHBIC 33J]a41 110 MAaTEMAaTUYECKON CTATUCTHUKE;

. OBJAJIETh OCHOBHBIMM METOJAMU PEIICHMS CIOKETHBIX 3a7ay: apudmeTuyecKui,
anreOpanyeckuii, nepedbop BapuaHTOB, T€OMETPUUECKUN, TpapuUecKuil, MPUMEHITh UX B
HOBBIX 10 CPABHEHHIO C N3YYEHHBIMU CUTYaIIUSX.

B noBcegHEBHOM KU3HU U IPU U3YYEHUU JPYTUX NPEAMETOB:

. KOHCTPYMPOBAaTh HOBBIC JUIsi JAHHOW 3a/laud 3aJa4yHbI€ CUTyallUH C YYE€TOM pPEalbHBIX
XapaKTEpUCTUK, B YACTHOCTH, MNPH pEIICHWH 3aJad Ha KOHILICHTPAlUHW, YYUTHIBATh
IUIOTHOCTh BELIECTBA; PEIaTh M KOHCTPYUPOBATH 33Jayd HAa OCHOBE PaCCMOTPEHUS
pealibHBIX CUTYyallui, B KOTOPBIX HE TPEOYETCS TOYHBIN BHIUUCIUTEIIBHBIN PE3yJIbTaT;

. pelIaTh 3a1a4u Ha JBUKEHHUE 110 PEKE, pacCMaTpUBasi pa3Hble CUCTEMBI OTCUETA;

. KOHCTPYUPOBATh 3aJayHble CHUTYyallMH, TPUOIMKEHHBIE K peabHOM
nercTBuTensHOCTH. ['eomeTpruueckue Gurypol

. CBOOOMHO oOmEepUpoOBaTh TEOMETPUUECKUMHU TOHSATUSMU TP PEHICHUH 3a1ad |
MPOBEICHUN MAaTEMATUUYECKUX PACCYXKICHUM;

. CaMOCTOSATENIbHO (POPMYIUPOBATh OMPEACIICHUS TEOMETPUYECKUX (UTYpP, BBIIBUTAThH
TUIIOTE3bl O HOBBIX CBOMCTBAaX W MpPU3HAKAX T€OMETPUYECKUX (PUTYp U 0OOCHOBBIBATH WIIH
ONPOBEPraTh WX, 0000IIATh UM KOHKPETU3UPOBATh PE3yJIbTaThl HA HOBBIC KJIACCHI (PUTYD,
MIPOBOJIUTH B HECIIOKHBIX CIydasx KiIacCU(PUKAIMIO GUTYP MO Pa3IUIHBIM OCHOBAHUSIM;
WCCJIEIOBAaTh YEPTEXH, BKIIOYas KoMOWHanmu (uUryp, U3BJIEKaTh, HHTEPIPETUPOBATh U
npeoOpa3oBbIBaTh MHPOPMAITHIO, PEICTABICHHYIO Ha YepTEXkKax;

. pelaTh 3aJadyd TEOMETPUUYECKOTO COJAEpKaHWs, B TOM 4YHCIE€ B CUTyalHsX, KOrjia
aJITOPUTM PEIICHUS HE CIEAYET SIBHO U3 YCJIOBHS, BHITIOJHITH HEOOXOIUMBIC JIJISl pEIICHUS
3a7a4M JONOJIHUTEIbHBIE MIOCTPOCHUS, UCCIIEI0BATh BO3MOXHOCTh IPUMEHEHHUS TEOPEM U
dbopmy s peleHus 3aaay;

. bopMyIMpOBaTh U JOKA3bIBATH TEOMETPUYECKUE YTBEPKACHUS. B MOBCceHEBHOMN KU3HU U

Inpu HU3Y4YCHHH  APYrux IMpeIMCTOB!: COCTaBJISITh C  MCIIOJIb30BAHHUEM  CBOMCTB



TEOMETPUYECKUX (UTYp MaTEeMaTUYECKHE MOJEIH [JI PEIICHUS 3aJad MPaKTUIECKOTO
XapakTepa M 3aJad M3 CMEKHBIX JUCIIUIUIMH, HCCIICIOBATh IOJYyYCHHBIC MOJICIH M
UHTEPIPETUPOBATH PE3yJIbTAaT.

Omnowenus

BiageTs HOHSITHEM OTHOIICHUS KaK METalpeIMETHBIM;

CBOOOJITHO ONEPHUPOBATH MOHSTHSAMHU: PABEHCTBO (GUTYp, paBHbIE (QUTYpHI, PABEHCTBO
TPEYTOJIbHUKOB, MapaJljIeIbHOCTD MPSAMBIX, MEPIECHIUKYISIPHOCTD MPSAMBIX, YIJIBI MEXKIY
OPSIMBIMH, TIEPHCHAUKYJISAP, HAKJIOHHASA, MPOEKIMs, ogooue duryp, mogoOHbe GUrypHl,
M0/I00HBIEC TPEYTOJIbHUKHY;

UCIIOJIb30BaTh CBOMCTBAa IMOAOOMS W paBeHCTBa (uUryp Mpu pelleHud 3aaad. B
ITOBCETHEBHOM KU3HH U IPU U3YYECHUU JPYTUX IPEAMETOB:

HCIIOJIb30BaTh OTHOIICHUS JJIsi MOCTPOEHUS W MCCIEAOBAaHUS MAaTEMaTHUUYECKUX MOJeneit
00BEKTOB peaTbHOM KU3HH.

HsmepeHuﬂ U 6bl4UCTEHUA

CB0oOOMHO oOmEepHpoOBaTh MOHATUAMH JJIMHA, IUIOMAAh, OOBEM, BEIWYMHA yrjia Kak
BEJIMUYMHAMH, HCMOJIb30BaTh PABHOBEIMKOCTh W PABHOCOCTABJIECHHOCTb MPH PEIICHUU
3a/lad Ha BBIYMCICHHE, CAMOCTOSITENIbHO TMOJIy4aTh M HCIOJIb30BaTh (POPMYJbI ISt
BBIYUCJICHUN TUIOMaAel 1 00beMoB (uUryp, cBOOOJHO OMEPUPOBATH HIMPOKUM HAOOpPOM
dbopMysl Ha BBIYHCIICHUE MPU PEHICHWU CIOXKHBIX 3a7ad, B TOM 4YHUCIE W 3aJa4 Ha
BBIUKCIICHUE B KOMOHWHAIIMAX OKPY>KHOCTH U  TPEYrOJIbHHKA, OKPY>KHOCTH U
YEThIPEXYTOJIbHUKA, & TAKXKE C IPUMEHEHUEM TPUTOHOMETPUU;

CaMOCTOATENIbHO  (OPMYJIMPOBATh THUIOTE3bl W TPOBEPSATH UX JTOCTOBEPHOCTh. B
IIOBCEHEBHOM XKU3HU U MIPU U3YUYECHUU IPYTUX NPEAMETOB:

CBOOOJTHO OTIepUPOBaTh (DOpMySIaMU MPU PEIICHUU 33/1a4 B IPYTUX YIEOHBIX MpeaIMeTax u
Ipy TPOBEJICHUU HEOOXOMUMBIX BBIUMCICHUN B pPEaTbHON >KU3HU. | eoMeTrpudeckue
MTOCTPOCHUS

OmnepupoBath MOHATHEM HA0Opa 3JIEMEHTOB, ONPEACIISIONIUX FTE€OMETPUUECKYIO (DUTYPY,
BJIaJ€Th HAOOPOM METO0B MOCTPOCHUM LIMPKYJIEM U JIMHEUKOI;

IIPOBOJUTH aHAJIN3 Y PEAIU30BLIBATH JTAIlbl PEIICHUS 3aa4 Ha IOCTPOCHHUE.

B noscenHeBHOM KU3HU U IIPU U3YYEHUU APYTUX MIPEIMETOB:

BBIIIOJIHATH [IOCTPOCHUS HA MECTHOCTH;

OLICHHBATbH Pa3Mepbl peajbHbIX 00BEKTOB OKPYKAIOIIET0 MHUPA.

lIpeobpaszosanus
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OmnepupoBatb JIBUKEHUSIMU U npeoOpazoBaHUSIMU KaK
METanpeIMETHBIMU TOHSATUSIMU;

OIIepUpPOBATh NOHATHEM ABMXKEHUS U IPE0Opa3oBaHus 01001 JUisi 0OOCHOBAHMH,
CBOOOIHO BJa/IETh MpUEMaMHU OCTPOCHUS (UTYP C MTOMOUIBIO ABMKCHUN U
npeoOpa3oBaHus MOA00HS, a TAaK)Ke KOMOWHAITUSMHI JIBIKCHUM, TBUKECHUN 1
npeoOpa3oBaHui;

UCIOJIb30BaTh CBOMCTBA JBMKEHUN U IPeoOpa30BaHUM AJIsl IPOBEACHMUS
000CHOBaHHS MU JIOKA3aTEIbCTBA YTBEPKICHUM B FEOMETPUM U APYTUX YUEOHBIX
npeaMeTax.

M0JIb30BAThCSl CBOMCTBAMHU JIBUJKEHUW U TpeoOpa30BaHuil TPU pelieHuu 3a1ad. B
MIOBCETHEBHOM JKM3HM U TIPU U3YUCHHUH JPYTHUX MPEIMETOB:

IPUMEHATH CBOMCTBA IBUKEHUH U IPUMEHSTH MOA00HE JIJIsl IOCTPOSHUI U BBIYUCIICHUI.
Bexmopwl u koopounamul Ha nIOCKOCMU

CBOOOIHO onepupoBaTh MOHATUSIMHU BEKTOP, CyMMa, pa3HOCTb BEKTOPOB, MPOU3BEACHUE
BEKTOpa Ha YHCIIO, CKAIKIPHOE IPOU3BEACHUE BEKTOPOB, KOOPAMHATHI HA IIJIOCKOCTH,
KOOPAMHATBI BEKTOPA;

BJIaACTb BCKTOPHBIM M KOOPAMHATHBIM MCTOIOM Ha INNIOCKOCTH AJIAA PCHICHUA 3d/a4 Ha
BBIYHMCJIICHHUEC U JOKA3aTCJIbCTBA,

BBINIOJIHATh C I[OMOIIBI0 BEKTOPOB M KOOPAMHAT JIOKA3aTEJbCTBO M3BECTHBIX €MY
reoMeTpuYecKux (HakToB (CBOMCTBA CPEIHUX JUHHI, TEOPEM O 3aMeyaTeNIbHBIX TOUKAaX U
T.I.) U NIOJTy4aTh HOBbIE CBOMCTBA U3BECTHBIX (DUTYD;

WCIIOJIb30BaTh ypaBHEHUS (UTyp IS pEeHIeHUs 3a7a4 U CaMOCTOSATEIBHO COCTAaBJISTh
ypaBHEHUS OT/ICTBHBIX TJIOCKUX PUTYD.

B HOBCCI{HGBHOﬁ JKU3HU U IPpU U3YUYCHUUN APYTUX IIPEAMCETOB!

UCIOJIb30BaTh MOHATHS BEKTOPOB U KOOPJAMHAT ISl pElIeHUs 3a/1a4 Mo (u3MKe, reorpapuu
U JPYTUM YYEOHBIM MpeIMETaM.

Hcmopuﬂ mamemamuxku

[loHnMaTe MaTEMaTHKy KakK CTPOr0 OPraHU30BAHHYKO CHUCTEMY HAy4YHBIX 3HAHWUH, B
YaCTHOCTH BJAJI€Th MPEACTABICHUSIMH 00 aKCMOMAaTHYECKOM MOCTPOEHUU T'€OMETPUU U
IIEPBUYHBIMH IIPEICTABICHUAMH O HEEBKIUIOBBIX T€OMETPUSAX;

pacCMaTpuBaTh MAaTCMATUKY B KOHTCKCTC HMCTOPHH Pa3BUTUSA HHUBUIM3ALUKM W HCTOPHHU
Pa3BUTHA HAYKH, IOHUMATb POJIb MaTCMATUKHU B Pa3BUTHH Poccun. M@TOI[BI MaT€MaTHUKH

BJ'I&I[GTB SHAHUAMHU O PA3JIMIHBIX MCTOJaX 00OCHOBAHMS H OITPOBCPIKCHUSA

MaTCMaTHU4YCCKHX YTBep)KI[eHI/If/'I H CaMOCTOSTCIIbHO IIPUMCHATD X,



M BJIAJICTb HABBIKAMHU aHAJIM3a YCJIIOBHUA 3aJla4v U OMPCACICHHA IMOAXOAAIINX IS PCIICHUS
3aJ1a4 U3Y4YCHHBIX MCTOJ0B UJIN UX KOM6I/IHaHI/II‘/II;

. XapaKTepU30BaTh MIPOU3BEACHUS UCKYCCTBA C YUETOM MATEMATUYECKUX 3aKOHOMEPHOCTEM
B IPHUPOJAE, HCIOIb30BATh MATEMATHYECKHE 3aKOHOMEPHOCTH B CaMOCTOSITEIIbHOM
TBOPYECTBE.

I. COAEPXKAHUE YYEGHOI'O IIPEIMETA

Apudpmetuka HarypanabHble unciia

Psn HaTypanbHbIxX yncen. [ecatudHas 3anuch HaTypalibHbIX yucell. OKpyrieHrne HaTypajbHbBIX
yucen. KoopaunatHeiii nyd. CpaBHeHUE HaTypaibHbIX uuncenl. CIIOKEHHWE W BBIUUTAHUE
HaTypaibHbIX uuncesl. CBOMCTBA CIIOKEHUA. YMHOXKEHHE U JCICHUE HATypPaIbHBIX YHUCEI.
CgrorictBa yMHOXeHUA. [lenmenne ¢ octaTkoMm. CTENEHb YHCIIA C HATypAIbHBIM ITOKA3aTEJIEM.
JlenuTenn W KpaTHble HaTypajabHOTrO yucia. HaumOonbmmii oOmui nenutens. Hanmensblee
obmiee kparHoe. IlpuzHaku nenumocty Ha 2, Ha 3, Ha 5, Ha 9, Ha 10. [IpocTeie U cocTaBHBIC
yucia. Pa3nokeHue dYHWcea HAa OPOCThIE MHOXUTENIW. PelleHue TEeKCTOBBIX — 3aaad
apu(PpMETUYECKUMH CITOCOOAMH.

Jpodu
OO6bIkHOBEeHHBIE 1poOu. OcHOBHOE CBOMCTBO Apodu. Haxoxaenue npodu ot uncna. HaxoxaeHue

yycia Mo 3HaueHuto ero apoOu. IIpaBuibHble M HempaBwiIbHbIE ApoOH. CMEIIaHHbIE 4YHCTA.
CpaBHEeHHE OOBIKHOBEHHBIX ApOOE€l M CMEIIaHHBIX 4Yuced. Apu(MeTHYecKHe IEeUCTBUS C
OOBIKHOBEHHBIMU JIpOOSIMH M CMEIIaHHBIMU uuciaamu. Jlecatuunsle apoOu. CpaBHEHUE WU
OKpYTJIEHHE JECATUYHBIX Jpo0eil. ApudpmeTnueckue IEHCTBUS C JOECATUUYHBIMH JIPOOSMHU.
[lpukunku pe3ynbTaroB BbluMCHeHHM. [IpemcraBneHue  necaTudyHodl ApoOM B BUIE
OOBIKHOBEHHOW ApOOM W OOBIKHOBEHHOW B BHUJE NECATHYHON. beckoHeuHBIE MEepruoarYecKue
necsiTuyHble  npobu. [lecatnunoe npuOIMKEHUE OOBIKHOBEHHOW npoOu. OTHOLIEHUE.
[IpouieHTHOE OTHOIIEHHE ABYX uucen. Jlenenwe ducia B JaHHOM OTHOIIEHMH. Maciral.
[Iponoprusi. OcHoBHOE cBoiicTBO mnponopuuu. Ilpsimas u oOpaTHas MNPONOPIIMOHAIIBHBIE
3aBucuMOCTH. [IpoueHntsl. HaxoxaeHue npoueHToB OT uyucna. HaxoxkaeHnwe ywucia mo ero
npoiieHTaM. Pelienre TekCToBbIX 3a7a4 apu(pMETUUECKUMH CIIOCOOaMH.

PanmonajabHbIe yHuCIa

[TosokuTENbHBIC, OTPULIATENIBHBIE YHCJIA W YUCIO HyJb. [IpoTMBOMONOXKHBIE uyncia. Moaysb
yucna. llensie uwucma. PanumonanbHble uyucna. CpaBHEHHME  pallMOHAIBHBIX — YMCEIN.
Apudmernueckue AEHCTBUS C pallMOHATBbHBIMU 4yuciiaMu. CBOMCTBA CIIOKEHUS U YMHOXKCHHS
panmoHanbHbIX yncen. KoopaunatHas npsimas. KoopauHaTHas MI0CKOCTb.
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Beauuunnbl. 3aBUCMMOCTH MeKAY BeJIUYMHAMU

Enuuunsl nnuHbl, miomaad, o0bEMa, MacChl, BpeMEeHH, CKopocTu. lIpumepsl 3aBHCUMOCTEH
Mexay BenuuuHamu. llpencraBnenue 3aBucumoctedl B BuAe (Gopmyn. BelumcieHus 1o
bopmynam.

YuciioBbIe 1 0yKBEHHbIE BHIPAKEHUsA. Y PABHEHUSA

YuciioBble BbIpaXEHHUS. 3HAYEHHE YHCIOBOIO BbIpakeHUsA. [lOopsaok IeHCTBH B YHCIOBBIX
BbIpaKEHUSIX. bykBeHHbIe BbhIpaxkeHUs. PackpeiTe ckoOok. [Tono0HbIE cnaraembie, TPUBEACHHUE
noJoOHbIX cnaraeMbeiXx. @opmyinbl. YpaBHeHus. Kopenb ypaBHeHHs. OCHOBHbBIE CBOMICTBa
ypaBHEHMH. Pemenne TeKCTOBBIX 3a/1a4 C TOMOIIBIO YPABHEHU.

JJIeMeHTbI CTATUCTUKH, BeposATHOCTH. KoMOMHATOpHBIE 3a1a4H
[IpencrapiieHre JTaHHBIX B BUE TAOJIHI], KPYTOBBIX M CTOJIOUATHIX JUarpaMm, rpauKoB.

Cpenuee apudmernueckoe. CpenHee 3HaueHue BenuuuHbl. CiyyaliHoe coObiTHe. JlocToBepHOE U
HEBO3MOKHOE COOBITHSI. BepoATHOCTD ciryyaltHOTO COOBbITHS. Perenrie KoMOMHATOPHBIX 3a/1a4.

I'eomerpuueckuedurypsol. U3mepeHus reoMeTpuyecKuX BeJTHYHH

Otpesok. Iloctpoenue otpeska. JlimHa oTpe3ka, jnomaHoil. M3MepeHHwe [IUHBI OTpe3Ka,
IIOCTPOECHUE OTpe3Ka 3a1aHHOM JuMHBL. [lepumerp MHOroyronasHuka. Ilnockocts. Ilpsamas. Jlyy.
Yron. Bunsl yrmos. I'pagycHas mepa yria. M3MepeHue M NOCTPOEHUE YIVIOB C MOMOIIBIO
tpancnioptupa. [Ipsamoyronsauk. KBagpar. Tpeyronsauk. Buasl TpeyroibHUKOB. OKpyKHOCTh H
kpyr. Jmuna okpyxsHoctu. YUucno S. PaBenctBo ¢uryp. Ilonsitue u cBoiicTBa mIjoIaay.
[Inomane npsamMoyroiasHuKa U kBajapata. [Inomane kpyra. Ocs cummerpuun ¢urypsl. Harnsinaeie
NpPEJCTaBICHUsT O MPOCTPAHCTBEHHBIX (UIypax: MPSAMOYToJbHBIM napajienenumnesn, Kyo,
nupaMujia, WIMHAP, KOHYC, 1map, cdepa. [Ipumepsl pa3BepTOK MHOTOTPAHHUKOB, LIUIUHAPA,
konyca. [lonsitue u cBoiicTBa 00BeMa. OOBEM MPSMOYTONHHOTO TapajUieienuneaa U Kyoa.
B3anmHoe pacnonokeHue IByX NpsiIMbIX.

[Tepnennukynsipasie npsmseie. [lapannensubie npsiMble. OceBas U LEHTPAJIbHASI CHMMETPHUH.

MareMaTiKa B HCTOPUYECKOM PA3BUTHH

Pumckas cucrema cuucnenus. [lo3unmonusie cucteMbl cuucienus. OOo3HaueHue nudp B
HpeBueii Pycu. CrapuHnble Mephl JIMHBL. BBeieHHe MeTpa Kak eIMHUIbI JIMHBI. MeTpruueckas
cuctema mep B Poccun, B EBponie. Mctopus ¢hopmupoBaHus MaTeMaTUYECKUX CUMBOJIOB. [Ipobu
B BaBunone, Erunrte, Pume, Ha Pycu. OTkpbiTHE OeCATHUHBIX ApoOei. MHp MpPOCTHIX YHUCEIL.
3onoroe ceuenue. Uucno nynb. llosBnenue orpunarenbubix yucen. JI. @. Maraukuii. I1. JI.
Yeonimes. A. H. Konmoropos.

Auiredpa AnredpanyecKue BbIpaskeHUs!

BeipakeHue ¢ nepeMeHHbIMU. 3HAUEHUE BBIPAXKEHUS C NEPEMEHHBIMU. JlomycTHMblE 3HAYEHUS
nepeMeHHbIX. ToxzaectBo. ToxzaecTBeHHblE NpeoOpa3oBaHUS aNreOpandecKuxX BbIPAKEHUH.
Jloka3zaTenbcTBO TOXAeCTB. CTENEHb ¢ HATYPaJbHBIM [TOKa3aTeaeM U €€ cBoicTBa. OIHOUIICHBI.



OpHounen cranaaptHoro Buja. CreneHb ogHouIeHa. MHoroujaeHsl. MHOTOUIEH CTaHIapTHOTO
Buja. Crenenp MHorouneHa. ClOKeHUE, BBIYUTAHUE M YMHOKEHHE MHOTOWICHOB. DopMmyiibl
COKpPAIlCHHOI'O YMHOXEHHS: KBagparT CyMMBl M KBaJgpaT pasHOCTH JBYX BBIPQXXCHUIA,
IIPOU3BEICHUE PA3HOCTH U CYMMBI JIBYX BBIp@KEHUU. Pa3iioxkeHrMe MHOTO4JIeHA HA MHOKHTEIIN.
BriHeceHne 001ero MHOXKHTENS 3a CKOOKUM. MeTon rpynnupoBku. Pa3HOCTH KBajpaToB ABYX
BbhIpakeHHl. CymMMa M pa3HOCTh KyOOB JBYX BbIpakeHHMI. KBanpaTHblii TpexuieH. KopeHb
KBaJpaTHOro TpexuieHa. CBoiicTBa KBaJApaTHOTO TpexuseHa. PasiioxeHue KBaJpaTHOTO
TPEXUJEHA HAa MHOMXHUTENH. PaunonansHbie BblpakeHus. Llenbie BbipakeHus. J{poOHble
BbIpakeHUs. PanmonanbHas apoOb. OCHOBHOE CBOMCTBO panuOHAIBbHON 1pobu. ClokeHue,
BbIUUTAHUE, YMHOKEHHUE U JIEJICHUE pallMOHaJIbHBIX poOeil. Bo3BeaeHne pannoHanbHON 1poou
CTeneHb. TOXJAEeCTBEHHbIE NMPeoOpa3oBaHMs palMOHAIbHBIX BbIpakeHUH. CTENeHb C LEJIbIM
nokasaresneMm U e¢ cBoiictBa. KBagpaTtHele KOpHU. ApUpMETHUECKUI KBaJApaTHBI KOPEHb U €ro
cBoiicTBa. ToXKIECTBEHHbIE MPeOOpa3OBaHUs BBIPAKEHUM, COJEPKAIIUX KBaJpaTHbIE KOPHHU.
YpaBHeHus

VYpaBHeHue ¢ onHON nepemeHHO. KopeHb ypaBHeHuMs. PaBHocuibHbIE ypaBHeHHs. CBoiiCTBa
YPaBHEHHUH C OJTHOM IEPEMEHHON. Y PaBHEHHE KaK MaTeMaTH4ecKasi MOJIEIIb PEAIbHON CUTyalUu.
JIuneninoe ypaBHeHue. KBagpatHoe ypaBHeHue. Dopmylia KOpPHEM KBaJIpaTHOTO YpPaBHEHHS.
Teopema Buera. PanmonaneHble ypaBHeHUA. Pemenue parmoHanbHbIX YPaBHEHHUM, CBOASIINXCS
K JIMHEMHBIM WM K KBaJIpaTHbIM YpaBHEHUsAM. PemeHue TEKCTOBBIX 3a7ad C TMOMOIIBIO
palMOHAIBHBIX YpaBHEHUW. YpaBHEHUE C ABYMs NepeMeHHbIMH. ['paduk ypaBHEHUs C IByMs
nepeMeHHbIMU. JIMHEeliHOe ypaBHEHHME C JBYMS NEpPEeMEHHbIMH U ero rpaduk. CucTembl
ypaBHEHUH ¢ ABYyMs niepeMeHHbIMH. [ padudeckuii MeTo1 penieHusi CHCTEMbI YPAaBHEHU C IBYMS
IIEpEMEHHBIMU. Perienre cucTeM ypaBHEHH METOIOM IIOJICTAHOBKH U ciioxkeHus. Cucrema IByxX
YPaBHEHUH C ABYMS IEPEMEHHBIMU KAK MOJENb PEATBHON CUTYAINH.

HepaBencrBa

UucnoBble HEpaBeHCTBA M HMX CBOWMCTBA. CJOKEHHE M YMHOXKEHUE YHCJIOBBIX HEPABEHCTB.
OuenviBaHue 3Ha4YeHUs BblpaxkeHus. HepaBeHCTBO ¢ OJHOW TepeMeHHOW. PaBHOCUIIBHBIE
HEPABCHCTBA. UYMCIOBBIE MPOMEXKYTKH. JIMHEHWHBIE W KBAJAPATHBIE HEPABEHCTBA C OJHOMU
nepeMeHHou. CucTeMbl HEPaBEHCTB C OJHON EPEMEHHOM.

Yuc/10BbIe MHOKECTBA

MuoxxectBo u ero sneMeHThl. CrocoObl 3amaHus MHOXKECTB. PaBHble MHOXecTBa. [lycroe
MHOXkeCTBO. [logMHOXkecTBO. Omnepanuyu Haa MHOXKecTBamu. HMiumocTpanus COOTHOLICHUH
MEXKJIY MHOKECTBAMHU C IOMOIIBIO JuarpamMm OWjiepa. MHOXKECTBa HaTypajbHbIX, IEJbIX,
palroHaIbHBIX YKcel. PalroHanapbHOE YHCIIO Kak ApoOb Buaa M/N , rae mnpunaonexcum!Z,
nnpunaonedcumN, U Kak OeCKOHEYHas MepuoArdecKas aecsThuaHas apoOb. [IpencraBnenue o6
APPALMOHATIBHOM qucJie. MHO0XeCTBO JICUCTBUTEIBLHBIX qucen. [IpencraBnenue
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JEHCTBUTEIHLHOTO YHCIIa B BHIC OECKOHEYHOW HETIEPUOANIECKON ecaTuaHOM npodu. CpaBHEHHE
nencTBUTENbHBIX yrcell. CBsa3b Mexy MHOkecTBamu N, Z, Q, R.

DOyakuuu. HucjioBbie PyHKIMA

OyHKIMOHANBHBIE 3aBUCUMOCTH MeXAy BenmnuuHamu. [lonstue ¢yHkmun. OyHKIHUS Kak
MaTeMaTHYecKass MOJENb pealbHOro mpouecca. O0nacTe ompeseNneHus U 00JIacTh 3HAYCHUS
¢bynkun. CrnocoOsl 3amanus ¢yHkuuu. ['paduk ¢pyakmun. [loctpoenne rpadukoB QyHKIMIA C
oMOIIbI0 TpeoOpaszoBannii puryp. Hymu dyakmum. [TpoMexxyTku 3HaKOIIOCTOSTHCTBA (PYHKITUH.
[IpomexyTkn Bo3pacTaHuss M yObiBaHus  (QyHKUuU.JIuHeHHas  QyHKIUs, oOpaTHas
TIPOTIOPIMOHATLHOCTE, KBAApaTHUHAs GYHKIHNS, (GyHKINL Y = X , BX CBOH®. _a U TpaduK.
YucioBble MOCT€10BATEIHLHOCTH

[Tonsitue uyucnoBOil mocienoBareabHOCTH. KOHeuHble W OECKOHEUHBIE IMOCIEAOBATEILHOCTH.
CnocoObl 3aaHusi TOCJENOBATEIBLHOCTH. ApudMETHYEeCKass U TeOMETpUUecKas MPOrPEeCcCHH.
CBoiicTBa WiICHOB apuMeTHUecKol U reoMeTpuueckoil nporpeccuit. dopmyinbl o01ero yieHa
apu(pMETUYECKO M TreoMeTpuyeckord mporpeccuil. PopMmynbl CyMMbl N TEPBBIX UIECHOB
apupMeTHyecKoil u TreoMmeTpuyeckor mporpeccuit. CymMMa OECKOHEYHOW T'€OMETPUYECKOM
nporpeccun, kotopoit |q| < 1. IIpeacraBieHre 6€CKOHEUHON NMEPUOANUECKON IECATUIHON Tpoou
B BHUJI€ OOBIKHOBEHHOM JpO0Hu.

JIeMEHTBbI NPUKJIAAHON MATEMATHKHU

Maremartnueckoe moxaenupoBanue. l[IponieHTHble pacueTsl. Popmyna CIOXKHBIX IMPOLEHTOB.
[IpuOnu>kEHHbIE BBIYUCIECHUS. AOCOJIOTHasT M OTHOCUTEIbHAs MOrpelHOCTH. (OCHOBHBIE
nmpaBuia KOMOMHATOpHKM. YacToTa W BEPOSATHOCTh Ciy4dailHOro coObiTus. Kiaccuueckoe
OIpenesIeHne BepOoATHOCTH. HauvanpHble cBeneHus O cratucTuke. IlpencraBiieHMe NaHHBIX B
BUJIE TAOJIML, KPYTOBBIX U CTOJOUYATHIX Auarpamm, rpa¢ukoB. CTaTUCTUYECKUE XapaKTEPUCTUKU
COBOKYITHOCTHU JJaHHBIX: CPEIHEE 3HaUCHHE, MOJIa, pa3Max, MeIhaHa BbIOOPKH.

AJsireOpa B HCTOPHYECKOM Pa3BUTUH

3apoxaeHue anreOppl, KHUTa O BOCCTAHOBIEHWW W TPOTHUBOMOCTABICHNH Myxammesna
anbXopeamu. Hctopuss dopmupoBaHus MareMaTH4YecKoro si3bika. Kak 3apoaunachk wupies
koopauHaT. OTKpBITHE UPPaALMOHATBLHOCTU. V3 MCTOpUKM BO3HUKHOBEHUS (hOPMYJI JIJIsl PEIICHUS
ypaBHeHu# 3- u 4-ii creneneil. Mcropus pazsutus nousatusa ¢pynkuuu. Kak 3apoaunace teopus
BeposiTHOocTe. Uumcnma @Dubonayunm. 3amaya I[luzanckoro (dPubonauuyn) o kponukax. O.
Marnaunkuii. 1. JI. Yeosmmes. H. U. Jlo6auesckuii. B. S. bBynskosckuii. A. H. Konmmoropos. @.
Buer. I1. ®epma. P. [lekapr. H. Tapranes. /{. Kapmano. H. A6ens. b. Ilackains. JI. ITuzanckuii. K.
l"aycc.

I'eomeTpus

Harasanas reomerpusi.



Harnsigaele mpeacTaBieHUs O MPOCTPAHCTBEHHBIX (urypax: KyO, mapajiesenumnena, Mnpu3Ma,
nupamuaa, map, chepa, konyc, unwnHap. Mzobpaxkenue npocTpancTBeHHBIX ¢uryp. [Ipumepst
CEUCHHI. Muororpanauku. [IpaBunpHble MHOTOrpaHHHMKH. [IprMepsl pa3BEpTOK
MHOTOTPaHHHUKOB, IWJINHJIpa U KoHyca. [loHsTre 06bEMa; eAMHULIBI 00bEMA.

O06beM NpSIMOYTOIBHOTO Napalljiesienumneia, Kyoa.

I'eomeTpuyeckue purypsl.

IIpsimble n yrubl. Touka, npsMast, IockocTb. OTpe3ok, ayd. Yros. Buael yrios. Beprukaibabsie
U CMexHble yribl. buccektpuca yria. IlapamiensHble M IEpeceKaroluecs IpsIMbIE.
IlepnienukysipHble IpsAMbIe. TeopeMbl O NApajuIeIbHOCTH U MNEPHEHAUKYIAPHOCTH MPSIMBIX.
Ilepniennukynsip W HakiaoHHasA K npaAMod. CepeauHHBIM NEPHNEHIUKYISAP K  OTPE3KY.
I'eomerpuyeckoe mecto Touek. CBOMCTBAa OMCCEKTPUCHI YIUIa U CEPEAMHHOrO MEPIEHANKYIIApA K
oTpe3ky. TpeyronbHHK. BeicoTa, MeauaHa, OWCCEKTpUCa, CPENHSS JIMHUA TPEYroJIbHHUKA.
PaBHOOEIpeHHbIE 1 PAaBHOCTOPOHHUE TPEYTOJbHUKH; CBOMCTBA M NMPU3HAKU PAaBHOOEIPEHHOIO
TpeyroiabHuka. IIpu3Haku  paBeHCTBA  TPEYrOJIBHUKOB.  HepaBeHCTBO  TpeyrosibHUKA.
CooTHOIIEHUST MEXIYy CTOPOHAaMHM M yIVIaMH TpeyrojpHHKa. CyMMa YIJIOB TpPEYroJIbHHKA.
Buemnue yriasl TpeyronsHuka. Teopema ®aneca. [logoOue tpeyroiabHukoB. [Ipusnaku nogobus
TpeyronbHUKOB. Teopema Iludaropa. CuHyc, KOCHMHYC, TaHT€HC, KOTaHT€HC OCTpPOro yria
MPSIMOYTOJIBHOTO TpeyroJibHuKa U yrioB oT 0 mo 180°; mpuBenenue k octpomy yriy. Pemenue
MPSIMOYTOJIBHBIX TPEYTOJbHUKOB. OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. DOopMysl,
CBSI3BIBAIOIIME CHHYC, KOCHHYC, TAaHI€HC, KOTAaHI€HC OJHOr0 W TOro e yria. Pemenue
TPEYTOJIbBHUKOB: TEOPEMa KOCHHYCOB U TEOPEMA CHHYCOB. 3aMe4aTelIbHbIE TOYKH TPEYTrOJIbHUKA.
UetsipexyronpHuk. Ilapamnenorpamm, ero cBOMCTBa M NpuU3HAKU. lIpAMOYyroiapHUK, KBaapar,
poMO, WX CBOWCTBA W MpU3HAKU. Tpamenus, CpeaHss JUHHUS Tpamnenud. MHOTOyroJbHUK.
Beimyknsle MHOroyronpHukd. CyMma YIJIOB BBIITYKIOIO MHOTOYrojpHuKa. lIpaBuiibHbIe
MHOTrOyroibHUKkH. OKpykHOCTh U Kpyr. [yra, xopma. Cekrop, cerMeHT. LleHTpanbHBIN yroi,
BIIMCAaHHBIA YroJ, BEJIMYMHA BIMCAHHOIO Yyruia. B3amMHOe pacnosiokeHue mpsMOd U
OKPY’KHOCTH, ABYX OKpykHOcTell. KacarenpHas m cexkymias K OKPYKHOCTH, MX CBOWCTBA.
BnucanHble W ONHMCAaHHBIE MHOTOYTOJIBHUKH. OKpYKXHOCTb, BIIMCAHHAsI B TPEYrOJbHUK, M
OKPY’KHOCTb, OIIMCAHHAs OKOJIO TPEYrojbHUKA. BrHcaHHblE M ONMCAaHHBIE OKPYKHOCTHU
NPaBUWJIBHOTO MHOTOYrojbHHKa. ['eomerpuyeckue mnpeoOpazoBanus. [loHsTHE O paBeHCTBE
¢uryp. TlonsTe o0 NBHXKEHMM: OCeBas W IIEHTpalibHas CUMMETPHUH, MapajuleNbHbIN MEepeHoc,
noBopoT. [lonsitue o momobum ¢uryp u romoretuu. [locTpoeHus € MOMONIBIO LMPKYJIS H
nuHerkd. OCHOBHBIE 3aJa4d HA IIOCTPOCHHUE: JEJIECHHE OTpe3Ka IIOI0JIaM; IOCTPOCHHE YTIIa,
PABHOTO JJaHHOMY; IIOCTPOEHHUE TPEYTrOJbHUKA IO TPEM CTOPOHAM; IIOCTPOCHUE NEPIEHANKYJIIpa
K TPSIMOI; MOCTpOEHHE OMCCEKTPHCHI yIia; JeJeHHe OTpe3ka Ha N paBHBIX dacTed. Pemienue
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3a/la4y Ha BBIYHCIIEHUE, JOKA3aTEeIbCTBO M MOCTPOEHUE C UCIOJBb30BAHUEM CBOMCTB M3YYEHHBIX
¢buryp.

N3mepenne reoMeTpu4ecKUX BeJTHYHH.

Jlnuna otpe3ka. PaccrosHme OT TOUkM 10 mpsaMou. PaccrosHue Mexay napasieabHbIMU
npsaMbeiMu. [lepumeTp MHOTOYTOIBHUKA. [[I1MHA OKPYKHOCTH, YHCIIO T; IJIMHA AYTH OKPY>KHOCTH.
I'panycHas Mepa yria, COOTBETCTBHE MEXIY BEIMYMHOW IEHTPAJIBHOTO yIia W JUIMHOW IyTH
okpyxHoctd. [loHstne tuomanu miuockux ¢uryp. PaBHOCOCTaBICHHbIE W PAaBHOBEIHMKHE
¢urypsl. [lnomane npsimoyrosnbHuka. [Inomanu napannenorpamma, TpEyrojbHUKA U TPANECLUU.
[Inomane MHOroyrospHuka. Ilnomane xpyra u muiomianb cektopa. COOTHOLIEHHE MEXITY
wionaaaMu NoJoOHbIX (¢uryp. PemeHue 3agady Ha BBIYHMCICHHE U JI0KA3aTEIbCTBO C
MCIIOJIb30BAaHUEM M3YUYEHHBIX (hOpMYII.

Koopaunarsl.
VYpaBaenue npsmoin. KoopauHaTtel cepeaunbsl oTpe3ka. Popmysia pacCTOAHUSA MEXAY ABYMS
TOYKAMH TUIOCKOCTH. Y PABHEHHE OKPYKHOCTH.

BekTtopbil.

JlnuHa (Moaynb) BekTopa. PaBeHcTBO BekTOopoB. KosmnHeapHsie BeKTophl. KoopmHaTel BeKTOpA.
YMHOXKEHHME BEKTOpa Ha 4YHCIO, CyMMa BEKTOPOB, pa3JIOKEHHE BEKTOpa MO JBYM
HEKOJUTMHEAPHBIM BeKkTOpaM. CKaIsipHOE TPOU3BEICHUE BEKTOPOB.

TeopeTnko-MHOKeCTBEHHbIE MIOHATHS.
MHOX€eCTBO, D3JIEMEHT MHOXKECTBA. 3aJaHU€ MHOXKECTB IEPEYUCICHUEM DJIEMEHTOB,
XapakTepucTuieckum cBoicTBoM. [TogmuoxecTBo. OOBEAMHEHHE U NTEPECEUCHNE MHOKECTB.

JJIeMeHThI JIOTUKH.

Onpenenenune. Akcuombl U TeopeMbl. JlokazarenbcTBO. JlOKa3aTenbCcTBO OT MPOTHBHOTO.
Teopema, oOparnas panHoil. Ilpumep wu kouTpnpumep. I[loHATHE O pPaBHOCUIBLHOCTH,
CJIETIOBaHUH, YTIOTPEOICHUE JTOTHUECKUX CBSI30KECIU ..., MO ..., 6 MOM U MOJbKO 8 MOM clyuae,
JIOTUYECKUE CBSZKU U, uiu. 'eoMeTpusi B HCTOPUYECKOM PA3BUTHH.

Ot 3emnemepust k reomeTpuu. I[ludarop m ero mkosa. damec. Apxumen. Iloctpoenue
MPaBIJIbHBIX MHOTOYTOJIbHUKOB. Tpucekius yria. KBagparypa kpyra. Y aBoenue ky6a. Mctopus
gucia 1. 3omotoe ceuenue. «Hauana» Esknuna. JI. Ditnep. H. U. Jlo6aueBckwuii. Mictopus nsroro
nocrynara. M3o0pereHune meToja KOOPAMHAT, MO3BOJISAIOLIECTO MEPEBOJUTh TIE€OMETPHUUECKHE
00BeKTHI Ha s13bIK anreOprl. P. JlexkapT u [1. @epma. [Ipumepsl pa3TudHBIX CHCTEM KOOPAWHAT HA
IIJIOCKOCTH.



TemaTnueckoe IJIAHUPOBAHUE

6 xkiacc
Ne ypoka | Tema ypoxka KonmuectBo
9acoB
§1. leruMocThb unce. 21
1-3 JlenuTeny U KpaTHbIE 3
4-6 [Ipusnaku genmumoctu Ha 10, Ha 5 1 Ha 2 3
7-8 IIpusnaku nenumocty Ha 9 u Ha 3 2
9-10 [IpocThie U cocTaBHBIC YKCIa 2
11 Bxoanasi koHTpOosIbHAsA padoTa Nel 1
12-13 Pa3noxxeHue Ha MPOCThIE MHOXKUTEIU 2
14-16 HauGonpimii o0uuii 1enurens 3
17-20 Haumenbiiee ooO1iee kpaTHoe 4
21 KonTtpouabHnas padora Ne 2 «/leimMocTh HATYPATbHBIX Y CEI» 1
§2. Ciio:xeHne 1 BBIYMTAHUE APO0EH ¢ PAa3HbIMHU 3HAMEHATEJIAMHU. 22
22-23 OcHOBHOE CBOWMCTBO JpoOH 2
24-26 Cokpaienue apooei 3
27-29 [IpuBenenue npobeit k 001IeMy 3HAMEHATEIIO. 3
30-35 CpaBHEHHE, CI0KEHHE M BBIYUTaHUE APOOCH C pasHBIMH 3HAMEHATEIIMU 6
36-42 Crno>xeHue ¥ BBIYUTAHUE CMEITaHHBIX YUCET. 7
43 KonTtpoabsnas padora Ne 3 «OcHOBHOE CBOMCTBO Ap0OOH» 1
§3. YMHoOKeHHe U TeJIeHHe 00bIKHOBEHHBIX Ipo0eii. 32
44-48 YMHOXeHUE Apoodeit 5
49-52 Haxoxnaenue qpobu oT uucna 4
53-57 [IpuMeHeHue pacpeneTuTeIbHOTO CBOMCTBA YMHOXKEHUS. 5
58-59 B3anmMHo oOpatHble uncia. 2
60 KonTtpouabnas padora Ne 4 «YMHOKeHHe 00BIKHOBEHHBIX Jpo0eii» 1
61-65 Jlenenue 5
66-70 Haxoxpaenue gucna no ero apobu 5
71-74 JIpoOHbIe BBIpaXKEHUS 4
75 KonTtpoabnas padora Ne 5 «/lesieHne 00bIKHOBEHHBIX Apodeii» 1
§4. OTHOIIEHUSI H MPONOPIIHH 19
76-80 OTtHo1eHus. 5
81-82 IIponopuumn. 2
83 [ToBTOpenwue. Pemenue 3amad. O6o0menune Mmarepuaina Il verBepTu. 1
84-86 [Ipsimast 1 0OpaTHas NPOMOPIMOHATbHBIE 3aBUCUMOCTH. 3
87 KonTtpoabnas padora Ne 5 «OTHOIIEHHS ¥ TPONIOPLIMI» 1
88-89 Macmrab 2
90-91 JlnuHa OKpY>KHOCTH M IIJIOIIAb KpyTa. 2
92-93 [Tap. 2
94 KonTtpoabsnas padora Ne 6 «/limHAa OKPY:KHOCTH U IIOMIAAL KPyra» 1
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§5. IlosokuTENBLHBIE M OTPULATEIbHBIE YU CJIA.

95-97 Koopaunatsl Ha npsiMOH. 3
98-99 [TpoTHBOMOIOKHBIC YHCIIA. 2
100-101 Monyib gucna. 2
102-104 CpaBHEHHE YHCEIL. 3
105-106 V3MeHeHre BeNHYKH. 2
107 Kontpoabnasi padora Ne 7 «[los10:kuTeIbHbIE H OTPHIIATEILHBIE 1
YUCIA»
§6. Cio:xeHHue U BLIYUTAHNE MOJIOKHTEIbHBIX H oTPpNIATEJIbHBIX 11
qHuceJI.

108-109 Cno>keHHe 4uces ¢ IIOMOIIbI0 KOOPJAMHATHON MTPSMOIA. 2
110-111 | CnoxxeHue OTpUIATEIBHBIX YHACEI 2
112-114 | CnoxxeHHe ynces ¢ pa3HbIMHA 3HAKAMH. 3
115-117 | Beruuranue 3
118 KonrpoabHnas padora Ne 8 «CJio:keHue M BBIYUTAHHUE MOJIO0KUTEIbHBIX 1

U OTPULATEJbHBIX YHCED).

§7. YMHoOKXeHHe U [IeJIeHUE MOJI0KUTEIbHbIX U OTPULATEIbHbIX YHCeJI. 12
119-121 YMHOKEHUE. 3
122-124 Jeneuue. 3
125-126 PanmonansHble uncna 2
127 KonTtpouabsHnas padora Ne 9 «YMHOKEeHHE U 1eJIeHHE TTO0JI0KUTETbHBIX 1

¥ OTPHIATEIbHBIX YHCE.
128-130 CaoiicTBa 1€WCTBUI C pallMOHATIBHBIMU YHCIAMU 3
§8. Pemenne ypaBHeHnmid. 15
131-132 PackpsiTie ckOOOK. 2
133-135 Koapduument 3
136-139 [TomoOHBIE criaraembie. 4
140-144 Pemennie ypaBHEeHUI. 5
145 KonTtpouabHnas padora Ne 10 «Pemienune ypapHeHuin» 1
§9. KoopauHaThl Ha MJIOCKOCTH. 13
146-147 IlepneHiuKynsApHbIE MIPSIMBIE 2
148-149 [TapannensHble MpsiMble 2
150-152 Koopaunarnas miockoctsb 3
153-154 CroyibJaTeie TuarpaMMel. 2
155-157 I'paduxu 3
158 KonTtpouabnas padora Ne 11 «KoopauHaThl Ha IJIOCKOCTH 1
HToroBoe moBTOpeHne Kypca 5-6 Kiaccos. 12
159-160 JlenuMoCTh HaTypaJIbHBIX YHCEIT 2
161-162 OOBIKHOBEHHBIE POOH 2
163-165 OTHOLIEHUS U TPOTIOPIIHU 3
166-168 PanunoHansHbIE yncHa U IEWCTBUSA HAL HUMU 3
169 HTorosasi KoHTpOJIbHAsI paboTa 1




170

6 k1acca

[ToBTOpeHue u cucremaru3anus ydeOHOro MaTepraia Kypca MaTeMaTHKU 1

TemaTnueckoe IJIAHUPOBAHUE

MaremaTuka 7 kjaacc

No HaumenoBanue pa3acioB U TCM. KonunuectBO yacos
ypoka
1 [ToBTOpEeHUNE 1
2 [ToBTOpEHuE 1
3 [ToBTOpeHME 1
4 BxonHas koHTposbHast padboTa 1
I'naBa 1. Marematudeckuii si3bik. MaTemaTudeckasi Mojae/ib
UYucnoBsle U anreOpanuecKue BhIPaKEHUS 1
UYucnoBsie U anreOpanuecKkue BHIPaKEHUS 1
UYucnoBsle U anreOpanuecKkue BbIPaKEHUs 1
I'nmasa 1. HauanbHble reoMeTpryecKue CBeICHUS
[Ipsimast u oTpe3ok. JIyd u yron 1
JIy4 u yrou. IIpsiMas 1 OTpE3OK. 1
10 Uto Takoe MaTeMaTUUYECKUI A3bIK 1
11 UTo Takoe MaTeMaTUuYeCKHUil S3bIK 1
12 Uro Takoe MaTemMaTH4ecKasi MOJEIb
13 CpaBHEHHE OTPE3KOB U YITIOB 1
14 N3mepenne otpe3koB. M3Mepenue yrios 1
15 Yro Takoe MaTeMaTHUECKAsI MOJIENb 1
16 Yrto Takoe MaTeMaTHUECKasI MOJIENb 1
17 JIuneliHOEe ypaBHEHHE C OHOU ITEPEMEHHOMN 1
18 N3mepenue oTpe3koB. M3mepenue yrios 1
19 N3mepenune yrinos. U3mepeHne oTpe3KoB. 1
20 JInneliHOE ypaBHEHHE C OAHOU IIEPEMEHHOMN 1
21 Koopaunatnas npsimas 1
22 Koopaunatnas npsimas
23 [TepnenquKkynsipHBIC TIPSIMBIE 1
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24 IlepnenquKynspHbIe MIPSMBIE 1
25 Kontposbnas pabora Nel 1
I'naBa 2. JInneiinas GpyHKuus
26 KoopaunatHas miockocth 1
27 Koopaunarnas miockoctsb 1
28 Pemenue 3amauy. 1
29 KonTponbnas padorta Ne 2 1
30 JluneliHoe ypaBHEHHUE C IBYMS IEPEMEHHBIMH U €T0 TpaduK 1
31 JIuneitHOe ypaBHEHUE C ABYMS IIEPEMEHHBIMU U €T0 TpapuK 1
32 JluneiHOe ypaBHEHHE C IBYMsI IEPEMEHHBIMU U €T0 rpaduk 1
33 JluneitHoe ypaBHEHHE C ABYMS IEPEMEHHBIMU U €ro rpadu 1
I'naBa 2. TpeyrojibHuku
34 [lepBslii mpU3HAK PAaBEHCTBA TPEYTOJIHHUKOB 1
35 IlepBbIil IpU3HAK paBEHCTBA TPEYTOJIbHUKOB 1
36 Jluneitnas GyHKuus U ee rpadux 1
37 JIuneiinast pyHKIMS U ee rpaduk 1
38 JIuneitnast pyHKIMS U ee rpaduk 1
39 [lepBslii mpU3HAK paBEHCTBA TPEYTOJIbHUKOB 1
40 MenunaHbl, OMCCEKTPUCHI M BHICOTHI TPEYrOJIbHHUKA 1
41 JIuneitnasa pynkuus y = kx 1
42 B3aumMHoe pacnonoxxeHue rpapuKoB TMHEWHBIX (YHKIHI 1
43 KontponbHas pabora Ne3 1
44 Menauanbl, OUCCEKTPUCHI M BBICOTHI TPEYTOJIbHUKA 1
45 MenunaHbl, OMCCEKTPUCHI M BHICOTHI TPEYrOJIbHHUKA 1
I'maBa 3. CucreMsbl ABYX JIMHEHBIX YPABHEHMII ¢ AByMs
nepeMeHHbIMH
46 OCHOBHBIE NIOHATUS 1
47 OCHOBHBIE TOHATHS 1
48 MeTox HOaACTaHOBKHU 1
49 Bropoii u TpeTuii npu3HaKu paBeHCTBA TPEYTOJbHUKOB 1
50 Bropoii u TpeTnii npu3HaKu paBeHCTBA TPEYTrOJbHUKOB 1
51 MeTtox HOoACTaHOBKHI 1
52 MeToa noJCTaHOBKU 1
53 MeTox HOoICTaHOBKHU 1
o4 Metox anreOpanyeckoro CI0KeHHUs 1
95 Bropoii u TpeTuii IpU3HaKU paBeHCTBA TPEYTOJIbHUKOB 1




56 Bropoii u TpeTuii IpU3HaKU paBeHCTBA TPEYTOJIbHUKOB 1

57 Mertoa anreOpandecKoro CI0KEeHHs 1

58 MeTton anredbpandecKkoro CIoKCeHHS 1

59 Mertoa anreOpandecKoro CI0KEeHHs 1

60 CucteMbl J1ByX JIMHEHHBIX YpaBHEHMH ¢ ABYMs MEPEMEHHbIMU Kak | 1
MaTeMaTHYECKUE MOJEIH PeaIbHBIX CUTYaIH

61 3ajaun Ha TOCTPOEHUE 1

62 3a/1aun Ha TOCTPOCHUE 1

63 CucteMbl IByX JIMHEHHBIX YpaBHEHHMH C ABYMS MEPEMEHHBIMU Kak | 1
MaTeMaTHYeCKHUEe MOJEIHN pealbHbIX CUTYaIUil

64 CucteMbl J1ByX JIMHEHHBIX YpaBHEHHMH € ABYMs MEpEMEHHBIMU Kak | 1
MaTeMaTHIECKHUE MOAETH PEATbHBIX CUTYAIHil

65 CucteMbl BYX JIMHEHHBIX YpaBHEHHH C JBYMS NEpPEMEHHBIMH Kak | 1
MaTeMaTHIECKHUE MOAETH PEATbHBIX CUTYaIHil

66 CucteMbl J1ByX JIMHEHHBIX YpaBHEHMH € ABYMs MEpEMEHHBIMU Kak | 1
MaTeMaTHYeCKHUEe MOJEIHN pealbHbIX CUTYaIUil

67 CucteMbl JIByX JIMHEHHBIX YpaBHEHMH ¢ ABYMs MEpEeMEHHBIMU Kak | 1
MaTeMaTHYeCKUe MOJIETH pealbHbIX CUTYaIHi

68 3a/1auu Ha TOCTPOCHUE 1

69 Pemenue 3amau 1

70 KonTponbras padorta N4 1
I'maBa 4. Crenens ¢ HATYPaJIbHbIM NOKAa3aTeJIeM U €€ CBOMCTBA

71 UYTo Takoe CTENeHb ¢ HaTypaJbHbBIM IIOKa3aTelleM 1

72 Tabnuiia OCHOBHBIX CTENEHEH

73 Pemienne 3amau 1

74 Pemenue 3amau 1

75 CBolicTBa CTENIEHU C HATYpaJbHBIM [T0KA3aTEIEM 1

76 CBolicTBa CTENEHU C HATYPAJIbHBIM IT0KA3aTEIEM 1

77 YMHOXKEHHUE U JieJIeHHe CTeTeHel ¢ 0JMHAKOBBIMH MTOKa3aTeIIMU 1

78 VYMHOXEHHUE U IeJICHUE CTENECHEN ¢ OMMHAKOBEIMHY ITOKA3aTEISIMU 1

79 Konrtponsnas padora Ne 5 o teme: TpeyroabHUKH 1

I'nasa 3. [lapaJsiesibHbIE TPAMbBIE
80 IIpu3Haky napayieabHOCTH ABYX HPSAMBIX 1
81 CrerneHb ¢ HYJIEBBIM IMOKa3aTeIeM 1
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I'maBa 5. OgHow/ienbl. Onepanuu HaJ OJHOYJICHAMHU.

82 [Tonstue ogrouwnena. CTaHAApTHBIN BUJT OTHOWICHA 1
83 CrnosxeHue ¥ BBIMUTAHUE OJTHOYJICHOB 1
84 CJi10’keHUE U BBIYUTAHUE OTHOYWIEHOB 1
85 [Ipu3Haky napajieIbHOCTH JIBYX IPSAMBIX 1
86 [Ipu3HaKy napayieIbHOCTH JIBYX MPSMBIX 1
87 CnoxxeHue ¥ BbIYUTAHHE OJTHOUYWICHOB 1
88 YMHOXEHUE OJHOWICHOB. Bo3BeneHne omHOWIeHAa B HaTypainbHyO | 1
CTETeHb
89 YMHOXeHUEe OJHOWIeHOB. Bo3BeneHue omgHowieHa B HarypaibHyro | 1
CTCTICHb
90 YMHOXEHHE OJHOWICHOB. Bo3BeneHne omgHOwIeHa B HarypaibHyro | 1
CTETEHb
91 [Ipu3Haky napajieIbHOCTH IBYX MPSAMBIX 1
92 AKcHoOMa napajuieNIbHBIX TPSIMBIX 1
93 JleneHue oqHOYICHA HA OJTHOWICH 1
94 JleneHue ogqHOWICHA HA OJHOWICH 1
95 KonTponbras padorta Ne6 1
96 Akcroma napajienbHbIX IPSMBIX 1
97 AKcuoma napasuiesIbHbIX IPSIMBIX 1
I'maBa 6. MHOro4wienbol. Apudpmernyeckne onepanuu
HA/l MHOTO4JIeHAMH
98 OCHOBHBIE TIOHSATHS 1
99 CnoxxeHue ¥ BBIUUTaHUE MHOTOUYJIEHOB 1
100 CrnosxeHue ¥ BEIMUTaHHE MHOTOYJICHOB 1
101 AKcHOMa napajuleIbHbIX MPSIMBIX 1
102 AxcromMa mapaieTbHBIX MPSIMBIX 1
103 YMHOXEHHE MHOTOWIEHA Ha OJIHOUWICH 1
104 VYMHOKEHIE MHOTOWIEHA Ha OXHOWIEH 1
105 YMHOXEHHE MHOTOWICHA Ha MHOTOYJICH 1
106 Pemenue 3anau no teme «lIpu3Haku napamieabHOCTH IPSIMBIX» 1
107 Pemenue 3anay no teme «lIpu3Haky napamieaTbHOCTH IPSIMbBIX)» 1
108 YMHOKEHHE MHOTOUYJICHa HA MHOTOWICH 1
109 YMHOKeHHEe MHOTO4YJIEHa HA MHOTOWIEH 1
110 @opMyJIbI COKPAILIEHHOTO YMHOXKECHUS 1
111 Pemenue 3amau mo teme «lIpu3Haky nmapayieIbHOCTH MPSMBIX) 1
112 Konrtponsnas padora Ne 7 o teme : [lapannensHbie npsimbie 1




113 @opMyJIbl COKPAILICHHOIO YMHOXKECHUS 1

114 DopMyIIbl COKPAIICHHOTO YMHOXKEHUS 1

115 @DopMyJIbl COKPALEHHOTO YMHOXEHUS 1

I'naBa 4. CooTHOLIEHNSI MEKIY CTOPOHAMM U yIJIaMU
TPeYrojbHUKAa

116 CyMmMa yrIioB TpeyroibHUKA 1

117 CyMMa yTiioB TpEeyroJibHHKa 1

118 @DopMyJIbl COKPALEHHOTO YMHOXEHUS 1

119 JleneHre MHOTOYJICHA HA OJHOWICH 1

120 Jlenenue MHOTOYJICHA HA OJTHOYICH 1

121 KonTponbnas padora No§ 1

122 CooTHoIIEHNS MEX /1y CTOPOHAMU U YIJIaMU TPEyroJIbHUKa 1

123 CooTHo1IEHNsI MEXly CTOPOHAMU U YIJIaMU TPEYTOJIbHUKA 1
I'naa 7. Pa3JioskeHue MHOIOYJIEHOB HA MHOKHTEJIH

124 Uro Takoe pas3ioKeHHe MHOTOUYJICHOB HAa MHOXHTENU M 3aueM oHo | 1
HY>KHO

125 Brinecenne 00111ero MHOKUTES 32 CKOOKH 1

126 Brinecenne 00111ero MHOKUTES 32 CKOOKH 1

127 CooTHOIIEHUS MEXIYy CTOPOHAMU M YTIIaMU TPEyroJIbHUKA

128 KonrtponbHast pabota no teme: COOTHOIIEHUS MEXIy cTopoHamu H | 1
yriamMH TPeyrojJbHUKa

129 Cnoco0 rpynmnupoBKU 1

130 Crioco6 rpynmupoBKH 1

131 [IpsiMoyTONBHBIE TPEYTOIBHUKU 1

132 [IpsiMoyTONBHBIE TPEYTOTHHUKH 1

133 Pazyio)keHre MHOTOWICHOB Ha MHOXHUTENW ¢ momomisio (opmyr | 1
COKPAIIICHHOT'O YMHOXECHHSI

134 Pa3znoxeHre MHOTOWIEHOB Ha MHOXHUTENW ¢ Momolisio (opmyn | 1
COKpAIIEHHOTO YMHOKEHHS

135 [IpsiMmoyronbHbBIE TPEYTOJIBHUKHT 1

136 [TpsiMOyTOBHBIE TPEYTOIEHUKA 1

137 Pazyio)keHre MHOTOWICHOB Ha MHOXHUTENIM ¢ TMomomisio (opmyr | 1
COKPAIIICHHOT'O YMHOXECHHSI

138 [TocTpoenue TpeyroiabHHUKa MO TPEM IEMEHTaM 1

139 Pasioxenre MHOrOWIEHOB HAa MHOKUTEIH C ITIOMOIILI0 KoMOuHarmu | 1

Pa3JIMYHBIX IIPUEMOB
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140 CoxkpareHue anredpandeckux apooeit 1
141 [TocTpoeHue TpeyroJibHUKA IO TPEM dJIEMEHTaM 1
142 ITocTpoeHue TpeyroybHUKA 110 TPEM 3JIEMEHTaM 1
143 Cokpaienue anredpandeckux apooeit 1
144 ToxxnecTBa 1
145 Pemenue 3amau 1
146 Kontponbnas padorta Ne9 1
I'naBa 8. ®yukuus y= X
147 OyHKIWA y= X° 1
148 OYHKIHS y= X 1
149 Pewenue 3amau 1
150 KonTponbnas padora Ne9 no teme: [IpsMOyroiabHbIN TPEYTrOJIbHUK. 1
151 OyHKIHA y= X° 1
152 I'paduueckoe penienne ypaBHeHUN 1
153 I'padmuueckoe penieHue ypaBHEeHUN 1
IloBTOpenue. Pemuenue 3agay
154 IToBTOpenne. HauanbHble TEOMETPUYECKUE CBENCHHUS 1
155 IToBTOpEHme. [Tpusnakn paBeHCTBa TPEyrojJbHUKOB. | 1
PaBHOOEIpEHHBIN TPEYTOTBHUK.
156 HtoroBast KOHTpoJbHAsA paboTa 1o anredpe NelO. 1
I'naBa 9. UTorosoe noBropenue
157 Marematuueckuii S36IKk. MaTeMaTuueckass MOJENb 1
158 IToBTOpEHHE. [TpuzHaku paBeHCTBa TPEyroJpHUKOB. | 1
PaBHOOEIpEHHBIN TPEYTOTBHUK.
159 JIuneitnast GyHKIMSA 1
160 Cucremsl IBYX JTUHEHHBIX YPABHEHUN C ABYMS IEPEMEHHBIMU 1
161 IloBTOpeHue. [Tpusnaku paBeHCTBa TPEyroJbHUKOB. | 1
PaBHOOEIpEHHBIH TPEYTrOJbHUK.
162 IMoBTOpenue . [lapanienbHbIe MPsIMBIE 1
163 Cucremsl IBYX JIMHEWHBIX YPABHEHUH C IBYMS IIEPEMEHHBIMU 1
164 CreneHb ¢ HaTypaJIbHBIM MTOKA3aTEIEM U €€ CBOHWCTBA 1
165 IMoBTOpenue . [lapanienbHbIe PSIMBIE 1
166 IloBTopenne . COOTHOIICHHS MEXKIy CTOpOHaMH | yriaamu | 1
TPEyroJibHUKa
167 MHorouneHsl. ApupMeTndecKre ornepanuy HaJl MHOTOUJICHaMHU 1
168 IloBTopenue . CoOOTHOWIEHUS MEXIy CTOpOHaMHM U yriamu | 1




TPEyroJbHHUKa
169 Pemenue 3amau 1
170 HTorosslii ypok. 1
TemaTHnueckoe IJIAHUPOBAHUE
MaremaTuka 8 kiaace
No Kou. HaszBanue TeMbl ypoka
ypoKa | 4aco
B
1. 1 [ToBTOpenue. [lelictBus Hax MHOrodjaeHaMu. @OpMyIIbl COKPAILIEHHOTO YMHOXKEHUS.
1 [ToBTopenue. OCHOBHBIE METO/IbI PA3JI0KEHUS HA MHOXKHUTEIH
3. 1 [ToBTrOpenue. JInHelHbIE ypaBHEHUS U UX CUCTEMBI.
4. 1 Bxonnast koHTpoJsibHas paboTta
S. 2 OcHoBHOE cBO¥CTBO anredpanueckoi Apodu. CokparieHue apodeit
6.
7. 2 OcHOBHOE CBOMCTBO asiredpanueckoit 1podu. [IpuBenenue k 001eMy 3HaMeHATEIo.
8.
9. 1 CrnoxeHue 1 BblYUTaHUE AJIreOpandeckux ApoOei ¢ OJJMHAKOBBIMU 3HAMEHATEISIMU
10. | 2 CrnosxeHue ¥ BBIYMTaHHUE anredpandeckux Ipodei ¢ 0lMHaKOBBIMU 3HAMEHATEISIMU
11.
12. |1 CrnosxeHue ¥ BBIYMTaHUE anredpandeckux Ipodei ¢ pa3sHbIMU 3HaMEHATENIIMU
13. |1 CrnosxeHue ¥ BBIYUTaHHUE aNreOpandecKux apooeid ¢ pasHbIMU 3HAMEHATEISIMU
14. |1 CrnosxeHue ¥ BBIYMTAaHNE aIredpandeckux Jpoodeii ¢ pa3HbIMU 3HaMEHaTeNIMU
15. |1 CrnosxeHue ¥ BBIYMTAHNE aIredpandeckux Jpoodeii ¢ pasHbIMU 3HaMEHaTeNsIMU
16. |1 Kontponbnas padota Ne 1
« CnoxeHue M BIYUTAaHHE anreOpanyeckux Apooeit »
17. |1 YMHOXKEHUE U JeJICHHE anreOpandecKux Apooei.
18. |1 YMHOKEHUE U IeJICHHE anre0pandecKux aIpooeii.
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19. |1 YMHOXEHUEe U JeNeHne anreopandeckux apodei. Bo3senmenue anreOpanyueckoid ApoOu B
CTEIEHb
20. |1 YMHOKEHUE U JeNIeHHe anreOpandeckux apoOei. Bo3Benenue anrebpanyeckoil ApoOH B
CTETIeHb
21. |1 [IpeoOpazoBanue panoOHaIbHBIX BRIpOKEeHHH. JlelcTBUs ¢ anreOpandeckuMu IpoosMu
22. |1 [Ipeobpa3oBanue pallMOHAIBHBIX BHIPAKEHUH.
23. |3 [IpeoOpazoBanue palioOHATBHBIX BRIPAKCHHI
24.
25.
26. |1 [IepBrie mpencTaBieHus O
PELICHUH PALMOHATbHBIX
yYpaBHEHUU
27. |1 [IepBrie mpencTaBiaeHus O
PELICHUH PALMOHATbHBIX
ypaBHEHUI
28. |1 CteneHb ¢ OTPULIATEIILHBIM 1EJTBIM
HoKaszaresieM
29. |1 CremneHp ¢ OTPULIATEIBHBIM IIEJIBIM
nokasaresieM
30. |1 CreneHpb ¢ OTPUIIATETHHBIM LETBIM
nokasaresneM
33-34 2 KonTponpsHas padora Ne 2
« Anrebpanueckue apodu »
35 1 MHOroyronbHuKHU. Bellykiible MHOTOYTOJIbHUKH.
MuoroyronsHUKH. CymMMa YTIIOB BBITYKJIOTO MHOTOYTOJFHUKA
36 |1 [Tapannenorpamm u €ro cBOMCTBa
37 1 [Tpusnaku napauieaorpaMma
38 1 Pemenue no teme «llapannenorpamMm»
39 |1 Tpaneuus, cpeaHss IMHUS TpaNellUy; paBHOOEPEHHAs TPaIleIHsl.
40 |1 Teopema daneca.
41 1 3amaun Ha OCTPOCHUS (OeeHue ompe3Kka Ha N pasHbIX Yyacmell.)
42 1 [IpssiMOyroabpHUK, CBOMCTBA U IIPU3HAKHU.
43 1 Pom6. KBampar. Mx cBoiicTBa u mpu3HaKK
44 |1 OceBas 1 LIEHTpalbHAasi CHMMETPUH
45 1 Pemenue 3amau
46 |1 Pemenue 3anau




47 |1 KontponbHast padota Ne3 «HeTbIpEXyronbHUKI»
48 |1 PannonanbeHblie yncia
49 |1 PanmonansHble yncia
50 |1 ITonsiTHE KBaAPAaTHOIO KOPHS U3 HEOTPULIATEIILHOIO YUCIIa
51 |1 [ToHsATHE KBaZPaTHOrO KOPHA U3 HEOTPULIATEILHOIO YHCIIA
52 |1 ITonsiTHE KBaAPAaTHOIO KOPHS U3 HEOTPULIATEIILHOTIO YUCIIa
53 |2 HppanuronanbHbple Yrcia
54
5 |1 MHOX€eCTBO JIEHCTBUTEIILHBIX
quce
5 |1 OyHKIUSA
y= Vx , €€ CBOICTBa U rpaduK.
57 |1 OyHKIHSA
y= Vx , €€ CBOMCTBA U TpaduK
58 |1 OyHKIHSA
y= Vx , €€ CBOMCTBa U Tpaduk
59 |1 CBolicTBa KBaJpaTHBIX KOPHEH
60 1 CBoiicTBa KBapaTHBIX KOPHEH M UX MPUMEHEHHE B BEIYUCICHHSIX.
61 1 CBolicTBa KBaJpaTHBIX KOPHEH
62 1 [TpeoOpa3oBaHue BHIPAKECHHIA,
COJIepKALINX OMEepPaIUI0
U3BJICUEHUSI KBaIPaTHOTO KOPHS
63 |1 [TpeoOpa3oBaHue BHIPAKECHHIA,
COJIepKALINX OMEPALUI0
M3BJICUEHUS KBAIPATHOTO KOPHS
64 |1 [TpeoOpa3oBaHue BBIPAXKEHUIH,
COJIepKALINX OMEPALUI0
M3BJICUCHUS KBAIPATHOTO KOPHS
65 |1 [TpeoOpa3oBaHue BBIPAXKEHUIH,
COJIepIKAIINX OTEPAITUIO
U3BJICUEHHSI KBaIPATHOTO KOPHS
66 |1 [IpeobpazoBanue BEIpAKECHUIA,

COJICPIKAIIMX OIePaIHI0
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H3BJICUCHUS KBAJIPAaTHOT'O KOPHA

6687- 2 Kontponbnas padora Ne4 «DyHKIus y= \/; CBolicTBa KBaJIpaTHOTO KOPHS »
69 1 Moaynb AeMCTBUTEIBLHOTO YHCIIa
70 1 Monynb neiictBuTensHOro uncia. ['paduk GpyHKINM MOIYIIb.
71 |1 AHaIu3 KOHTPOJILHOM paboTHI.
[TonsiTre o momaay miockux ¢uryp. PaBHOCOCTaBNEeHHBIE U PABHOBEIHKUE (PUTYPHI.
[Imomane npsAMOyroibHUKa
72 1 [Tnomane mpsIMOYTOJIbLHUKA.
73 1 [Inmomane mapamienorpamma.
74 1 [Tnomanes napajenorpaMmma.
75 1 Inomane TpeyroapHUKA.
@opmyna ['epona
76 |1 [Tnomane TpeyrospHuka. OOpMYJIbl, BRIPAKAIOIIME IUIOMIAb TPEYTOJbHHUKA: Yepe3 JBE
CTOPOHBI M YTOJI MEXTy HUMHU
77 1 Inomane Tpaneuuun
78 1 [Inomane Tpanenuu
79 |1 Pemenue 3amau mo reme  «llnommaau gurypy.
80 |1 Pemenune 3anau no reme  «Ilnomanu durypy .
81 |1 Teopema ITudaropa.
82 |1 Teopema IIudaropa u Teopema eit oOpatHasi.
83 1 Pemrenne 3amau
84 1 Pemenue 3amau
85 1 Pemenne 3amau
86 |1 KonTtponbhast padora Ne5 «llnomanu ¢puryp»
87 1 OynKIHs y = kx°, ee CBOMCTBA 1
I'paduxk, mapabona
88 |1 OynKIHs y = kx°, ee CBOMCTBA 1
rpadux
89 1 DyHKIHUS y = K/X, €€ CBONCTBA U
rpaduk.
90 1 OyHKIUSA y = K/X, €€ CBOWCTBA U

rpaduk.




91 |1 OyHKIUS y = K/X, €€ CBOWCTBA U
I'paduk. Mcnonb3oBanue rpadukoB GYHKIHHA U1 peIICHUS YPABHEHUN U CUCTEM.
92 1 OyHKIUS ¥ = K/X, €€ CBOWCTBA U
rpaduk.
93 |1 Kak moctpouTts rpaduk ¢pynkuuu y = f(x+/), ecnu usBecre rpadpuk GpyHkuuu y = f(x)
94 |1 Kaxk moctpouts rpaduk dhyakuuu y = f(x+/), ecnu u3BecteH rpaduk GyHkuu y = f(x)
9% |1 Kaxk noctpouTts rpaduk ¢pyukiuu y = f(X) + m, eciu u3BecteH rpaduk GyHKmu y = f(x)
9% |1 Kak moctpouts rpaduk ¢pynkuuu y = f(x) + m, ecnu usBecreH rpaduk GpyHxmum y = f(x)
97 |1 Kak noctpouts rpaduk ¢pynkumuu y = f(x + 1) + m, ecnu u3BecteH rpaduk GyHKIUU y =
f(x)
98 |1 Kak moctpouts rpaduk dynkuuu y = f(x + 1) + m, ecnu u3BecteH rpa@uk GyHKIUHA y =
f(x)
9 |1 Oynxups y = ax” + bx + ¢, ee cBoiicTBa 1 rpaduK
100 |1 OyHKIHUA Y = ax® + bx + ¢, ee cBOICTBA U rpaduk. KoopauHaTel BepIIUHBI TapaboIIbl, OCh
CUMMETPUHU
101 |1 Oynkums y = ax” + bx + ¢, ee cBoiicTBa 1 rpaduK
102 |1 OynKums y = ax’ + bx + ¢, ee cBoiicTBa 1 rpaduK
103 |1 I'paduueckoe perieHne
KBaJPaTHBIX YPaBHEHUU
104 |1 I'paduueckoe perieHne
KBaJPaTHBIX YPaBHEHUU
105 |2 Kontponbnast pabora Ne7 «I'paduku QyHkumid. PemieHue ypaBHEHUH U HMX CHUCTEM
106 rpau4ecKuM CIocoooM »
107 |1
AHalu3 KOHTPOJIBHOM paboTHI.
[Tonobue TpeyronbHUKOB; KOIPPUIIMEHT MOA00US.
108 |1 OTHo1IeHUE TTOMAEH MOA00HBIX QUTYP.
109 |1 [TepBblit mpU3HaK MO100MS TPEYTOIHHUKOB
110 |1 [TepBblIii mpU3HAK 11010011 TPEYTOIBHUKOB
111 |1 Bropoii u TpeTHii npu3Hak mogoous TpeyroabHUKOB
112 |1 Bropoii u TpeTuii mpru3Hak mo 100U TPEYrOIbHUKOB
113 |1 Pemenue 3anau «[Ipusnaku mogo0ust TpEyroJIbHUKOBY
114 |1 KonTtponbnast padora Ne§ «lIpu3znaku nogo0ust TpeyroJbHUKOBY
115 1 AHau3 KOHTPOJIHHOM paboTHI.
CpenHsis IMHUS TPEYTroJIbHUKA
116 |1 CBOliCTBO MeIMaHbl TPEYTOJIbHUKA
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117 |1 [IponopuroHanbHbIE OTPE3KU
118 |1 [TponoprinoHanbHBIC OTPE3KH B MPSIMOYTOIHBHOM TPEYTOJIbHUKE
119 |1 CBs13b MEXTy IUIOIASIMU TOJOOHBIX QUTYD.
W3meputenbHble pabOThl HA MECTHOCTH
120 |1 3ajaun Ha TOCTPOEHUE
121 1 3ajaun Ha TOCTPOEHUE METOI0M MOJAOOHBIX TPEYTOJIBHUKOB
122 1 Cunyc, KOCUHYC, TAHT€HC, KOTAHTE€HC OCTPOTO yTiia MPsIMOYTOJIbHOTO TPEYTOJIbHUKA
123 |1 3HaueHus CHHYyca, KOCHHYca, TanreHca s yriaos 30, 45, 60, 90°
124 |1 CooTHo1IEHNs MEX 1y CTOPOHAMU U YIJIaMU IPSIMOYTOJIBHOTO TPEYroJIbHUKA
125 |1 Pemenne 3agau Ha NpUMEHEHHE IOJ00OMSI TPEYrOJbHUKOB U COOTHOIIEHUS MEXAY
CTOPOHAMH U YTJIaMU MPSIMOYTOJIBHOTO TPEYTOJIbHUKA
126 |1 Kontponbnas padora Ne9 «IIpumenenne nogo0usi TpeyroJibHUKOB U COOTHOLICHHS MEXTY
CTOPOHAMH U YIJIaMH MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA
127 |1
KBanparHoe ypaBHeHHE: OCHOBHBIE ITOHSTHUS
128 |1 OCHOBHbIE TTOHATHUS
129 |1 ®opmysa KOpHEH KBaIpaTHOTO
ypaBHEHHS
130 |1 ®opMmyipl KOpHEN KBaJApaTHBIX
ypaBHEHUU
131 |1 ®opMyiel KOpHEHN KBaJApaTHBIX
ypaBHEHUI
132 |1 Pemenne panioHanbHBIX YPaBHEHUH.
133 |1 ParnmonanbHbIe ypaBHEHHS
134 |1 PannoHaneHbIE ypaBHEHHS
135 |1 PanmonansHble ypaBHEHHs
136 |1 Kontponsnas padora Nel0 «KBagpaTHsie ypaBHEHUS»
137 1 PanmonanbHble ypaBHEHHS Kak
MaTeMaTHYECKHe
MOJIEJIH PEATbHBIX CUTYyallul
138 1 Pemenne TekCTOBBIX 33724 anreOpandecKuM CrocoooM
139 1 Pemenne TekCTOBBIX 337124 anreOpandecKuM CrocoooM
140 1 Pemienune TeKCTOBBIX 3aa4 aNreOpandeckuM CrocoOoM
141 |1 PanmoHansHbIC ypaBHEHHS KaK
MaTeMaTHYeCKue
MOJIEIH peaIbHbIX CUTYyalul
142 |1 Eme ogna ¢popmyna kopHeit




KBaJPaTHOI'O YpaBHEHUS

143 1 Teopema Buera
144 1 Teopema Buera. Pa3snoskeHune KBagpaTHOrO TpeX4IeHa Ha JIMHEWHBIE MHOKUTEIIN
145 |1 Teopema Buera
146 |2 Kontponsnast padora Nell «KBagparHsie ypaBHEHUS»
147
148 |1 WppanuronanbHble ypaBHEHHS
149 |1 WppannonanbHble ypaBHEHUS
150 1 AHaim3 KOHTPOJIBHOH paboTHI.
BsanmMHoe pacronoxeHue npsMoil U OKPYKHOCTH, 08YX OKPYHCHOCMELL.
151 |1 KacarenpHast u cekymasi K OKpY)KHOCTH, paBEHCTBO KacaTelbHbIX, MPOBEACHHBIX W3
OJHOU TOYKHU.
152 |1 Pemenue 3anay no teme «OKpy>KHOCTBY.
Mempuueckue coomHoweHUs: 8 OKPYICHOCMU. CBOUCMBA CEKYUWUX U KACAMENbHBIX.
153 |1 lentpanbHblil yroa. LleHTpanbHbIN, BIMCAHHBIN YIOJl. BEIMYMHA BIIMCAHHOTO yTJa.
154 |1 BennunHa BHOMCAHHOTO yriia.
155 |1 Teopema 00 oTpe3kax mepecekalomuxcs XopA.  Mempuueckue coomuoulenus 8
OKPYIUCHOCIU. CBOUCMEO, XOPO.
156 |1 Pemenue 3amau
157 |1 CBolicTBO OMCCEKTPHUCHI
158 |1 Cepenunnblil nepneHauKynsp. CBONCTBO cepelMHHOIO NEPIEHIUKYIAPA K OTPE3KY.
159 |1 3aMeuaTelbHbIe  TOYKM  TPEYrOJbHHKA: TOYKH  IIEPECEUEHUsi CEepeAMHHBIX
NEepHEeHIUKYIAPOB, OuccekTpuc, Meauan. Oxpyscrnocms Jiinepa.
Teopema 0 TOUKE MepecedeHrst BHICOT TPEYTroJIbHUKA
160 |1 OKpy’KHOCTb, BIIUCAHHAS B TPEYTOJIBHUK
161 |1 Onucannvle wemvipexyeonvruxku . CBOMCTBO OMMCAHHOTO YETHIPEXYTObHHUKA
162 |1 OnucanHasi OKpy>KHOCTb. OKpY»XHOCTb, OTIMCaHHAs! OKOJIO TPEYTOJIbHUKA
163 |1 Bnucannvie uemvipexyeonvruxu. CBOMCTBO BIIMCAHHOTO YETHIPEXYTOJIbHUKA
164 |1 Pemenue 3amgad nmo reme «OKpyKHOCTB)
165 |1 Pemenue 3anau no teme «OKpy>KHOCTH)
166 |1 Kontponbnast pabora Nel2 «Okpy>XKHOCTBY
167 1 YuciioBbie HEPABEHCTBA U UX CBOMCTBA
168 1 CBolicTBa YMCIIOBBIX HEPABEHCTB.
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169 |1 CBolicTBa YMCIIOBBIX HEPABEHCTB.
170 |1 CBOICTBa YHCIIOBBIX HEPABEHCTB.
171 |1 UccnenoBanue GpyHKImii Ha
MOHOTOHHOCTh
172 |1 UccnenoBanue GpyHKImii Ha
MOHOTOHHOCTh
173 |1 UccnenoBanue GpyHKImii Ha
MOHOTOHHOCTb
174 |1 Pemenne nepaBeHcTBa. JInHeiHbIe HEpaBEHCTBA C OAHON EPEMEHHOM U UX CUCTEMBI.
175 |1 Pemienne HepaBeHcTBaA. JIMHEHHBIE HEPABEHCTBA C OJHOM NIEPEMEHHON U UX CUCTEMBI.
176 1 KBaapaTHbie HEPAaBEHCTBA U UX PELICHUE
177 1 Pemenue kBapaTHbIX
HEPABEHCTB
178 1 Pemenue kBagpaTHbIX
HEPaBEHCTB
179 1 Pemenne kBaapaTHBIX
HEPaBEHCTB
180 2 Konrponsnas padora Nel3 «HepaBeHncTa»
181
182 1 [TpubnnxeHHble 3HaYeHUS
JeCTBUTEILHBIX YUCET
183 |1 [TpubnnxeHHble 3HaYeHUS
JeCTBUTEILHBIX YUCET
184 1 CranmapTHBIN BU
MOJIOKHUTEIBHOTO YUCIIa
185 |2 JleiicTBUS ¢ paliMoHaIbHBIMU APOOSIMHU
186
187 |2 JleiicTBUs ¢ KOPHIMU
188
189 |1 Pemennie kBajipaTHBIX U palliOHATIBHBIX YPABHEHUM
190 1 Pemienne kBagpaTHBIX U palliOHAIBHBIX YPABHEHUH U 33724
191 |1 Pemenue HepaBeHCTB
192 |1 Pemenne kBaapaTHBIX HEPABEHCTB
193 |7 HUmoeosoe noemopenue
199
200 |2 Wroroas KoHTpoJbHAS paboTa




201
202 |1 AHanu3 uToro
203 | 2 Peseps Bpemenu
204
TemaTnueckoe IJIAHUPOBAHUE
MaremaTtuka 9 kiace
Ne ypoka | Ha3BaHue Tembl ypoka KonugectBo
qacoB
1 CBoiicTBa KBaJpaTHOI'O KOPHS 1
2 VYpaBHEHHUsI U CUCTEMBI YPAaBHEHUIN 1
3. dyHKIUN 1
4. DyHKIUU 1
5 BxoaHas koHTposbHAs paboTta 1
6. JInHeliHbIE M KBaIpaTHBIE HEPABEHCTBA 1
7 JIunHeiHble ¥ KBaJpaTHBIE HEPABEHCTBA 1
8. JInHeliHbIE ¥ KBaIpaTHBIE HEPABEHCTBA 1
9 PanmonaneHble HepaBEeHCTBa 1
10. PanmonanpHble HepaBeHCTBa 1
11 PannonanbHble HEpaBEHCTBA 1
12. PanmonansHble HEpaBeHCTBA 1
13. PannonanbHble HEpaBEHCTBA 1
14. PanmonaneHble HEpaBeHCTBA 1
15. PannonanbHble HEpaBEHCTBA 1
16. MHoxecTBa 1 onepany Hajl HUIMH 1
17 MHoxecTBa 1 onepanyy HaJl HUIMH 1
18. 1

MmuoxecTBa 1 Oorcpanru HaJ HUMHU
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19.

MHoxecTBa ornecpanv Haa HUMHA

1

20. CucreMsl palliOHaIbHBIX HEPABEHCTB 1
21. CucreMbl pallMOHaIbHBIX HEPABEHCTB 1
22, CucreMsl palliOHaIbHBIX HEPABEHCTB 1
23. CucreMsbl pallMOHaIbHBIX HEPABEHCTB 1
24, CucreMsl palliOHaIbHBIX HEPABEHCTB 1
25. CucreMbl pallMOHAIbHBIX HEPABEHCTB 1
26. O6o06maromuii ypok 1o Teme «HepaBeHCTBA M CUCTEMBI HEPABEHCTBY 1
27. KonrpoabsHnas padora Nel mo reme «HepaBeHcTBa U cCTeMbl HEPABEHCTB) 1
28. AHaJM3 KOHTPOJIbHOI padoThl 1
29. IlonsTe BeKTOpa, paBEHCTBO BEKTOPOB 1
30. CymMma J1ByX BEKTOPOB. 3aKOHBI CII0KEHHUS 1
3L CyMMa HECKOJIbKHX BEKTOPOB 1
32. Brruntanue BEKTOpoB 1
33. YMHOK€EHNE BEKTOpa Ha YNCIIO 1
34. YMHOK€EHNE BEKTOpa Ha YNCIIO0 1
35. [IpumeHeHne BEKTOPOB K PEIICHHUIO 3a/1a4 1
36. CpenHsist TuHUSA Tpaneuuu 1
37. Paznoxxenue BekTopa 1o IByM HEKOJUIMHEAPHBIM BEKTOpam 1
38. Koopaunars!l BekTopa 1
39. Koopaunatsl BekTOpa 1
40. CBs13p MeX 1y KOOpIMHATaMH BEKTOpPA M KOOPAWHATAMU €0 Havajla ¥ KOHIIa 1
41. IIpocreiimne 3a1a4m B KOOPAUHATAX 1
42. ITpocreiimue 3agaun B KOOpAUHATaxX 1
43. YpaBHEHHE OKPYKHOCTH 1
44. YpaBHeHUE NPAMOU 1
45. Pemenne 3amay no reme «MeTox KoopAMHAT 1
46. Kontpoabsnas padora Ne 2 mo teme «MeToa KOOpIAMHAT 1
41. OCHOBHBIE IOHATHUS 1
48. OCHOBHbIE TOHATHS 1
49. OCHOBHBIE IOHATHUS 1
50. 1

OCHOBHBIE TOHATUA




ol. MeTo/ibl pelieHus: CUCTEM YPaBHEHUI 1
52. MeToibl peleHus: CUCTEM YPABHEHHI 1
53. MeTo/ibl pellieHusl CUCTEM YPaBHEHUM 1
54. MeTobl peleHuss CUCTEM YPABHEHHI 1
95. MeTto/1bl pelIeHNs CUCTEM YpaBHEHUM 1
56. MeTobl peleHuss CUCTEM YPABHEHHI 1
o7. Mertozp! peleHns CUCTEM YPaBHEHUM 1
58. CucreMbl ypaBHCHHI KaK MATEMaTHIECKHE MOJICIN PEeaTbHBIX CHTYAIIHA 1
59. CucreMbl ypaBHEHUN KaK MaTeMaTUYECKUE MOJICNIN PEATbHBIX CUTYaIUil 1
M
60. CucreMbl ypaBHCHHI KaK MATEMaTHIECKHE MOJICIN PEeaTbHBIX CHTYAIIHA 1
61. CucreMbl ypaBHEHUN KaK MaTeMaTHYE€CKHE MOJEIN PeabHbIX CUTYaIHid 1
Yy
62. CucreMbl ypaBHCHHN KaK MATEMaTHICCKHE MOJICIN PEeabHBIX CHTYAIIHA 1
63. CucreMbl ypaBHEHHI Kak MaTeMaTHYECKHE MOJEIN PEeabHbIX CUTYaIHi 1
M
64. CucreMbl ypaBHCHHI KaK MAaTEMaTHICCKHE MOJICIN PeabHBIX CHTYaIIHiA 1
65. Kontpoabnas padora Ne 3 mo treme «CucremMbl ypaBHEHUI» 1
66. AHaJIU3 KOHTPOJIbHOI PadoThI 1
67. Omnpenenenue yucinoBor Gpyuakuu. O6macTe onpeneaeHus, 00JacTh 3HAUCHUN 1
byHKIIMN
68. Onpenenenne ynciaoBoi pynkiuu. O6macte onpeneneHus, 00JacTh 3HAUSHUN 1
byHKIIMN
69. Omnpenenenne ynciaoBoit pynkiuu. O6nacte onpeneneHus, 00JacTh 3HAUCHUM 1
byHKIIMN
70. Omnpenenenne ynciaoBoit pynkiuu. O6acTe onpeneneHus, 00JacTh 3HAUCHUH 1
byHKIIMHN
1. CniocoOsI 3a1anus QyHKIIUN 1
2. CrniocoObI 3a1anus QyHKIUN 1
73. CniocoOsI 3a1anus QyHKIIUN 1
4. CaoticTBa QyHKIMI 1
. CaoiicTBa pyHKINI 1
76. CaoiicTBa QyHKIHIA 1
. CaoiicTBa pyHKINI 1
78. CaoiicTBa GpyHKITUN 1
9. YeTHble U HEYETHBIE PYHKIINH 1
80. YeTHble U HEYETHbBIE PYHKIINU 1
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81.

YeTHble U HEYETHBIE PYHKIINU

1
82. Ob6o06maromuii ypok 1o teme «4uciaoBbie §yHKIHI» 1
83. KonTpoabnas padora Ne 4 no teme «HuciaoBbie GyHKIum» 1
84. ®ynkuun y = X', n € N, ux cBoiicTBa u rpaduku 1
85. ®dyukuun y = X", n € N, ux cBoiicTBa 1 rpad-Kku 1
86. ®ynkuun y = X', n € N, ux cBoiicTBa u rpad-ku 1
87. ®dyukuun y = X", n € N, ux cBoiicTBa 1 rpad-ku 1
88. ®ynkuuu y =X ", n € N, X cBoicTBa M rpaduku 1
89. ®ynkuuM y =X ", n € N, uX CBOWCTBa ¥ rpauKu 1
90. ®ynkuuu y =X ", n € N, uX cBoiicTBa 1 rpauKu 1
9L ®ynkuuu y =X ", n € N, uX CBOWCTBa ¥ rpauKu 1
92. @yHKIMS Y =, ee CBOMCTBa U rpaduk 1
93. OyHKIUA y =, ee cBOicTBa U rpaduk 1
94. @yHKIMS Y =, €€ CBOMCTBa U rpaduk 1
95. OyHKIUA Y =, ee cBOiicTBa U rpaduk 1
96. Ob6o6maromuit ypok o teme «CBoicTBa U rpaMKU YUCIOBBIX (PYHKIUID 1
97. AJIMMHHMCTPATHBHAs1 KOHTPOJIbHAs padoTa 3a nepBoe NOJIyroaue 1
98. AJMMHHMCTPATHBHAs1 KOHTPOJIbHAs padoTa 3a nepsoe MOJIyroaue 1
99. CuHyc, KocuHyC U TaHTeHC yriia. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO 1
100. @opMyJbl Ul BBIYMCIEHUS KOOPAUHAT TOUKH 1
101. Teopema o momaau TPEyroJibHUKA 1
102. TeopeMa cuHyCcOB 1
103. Teopema KOCUHYCOB 1
104. Pemenue TpeyroabHUKOB 1
105. Pemenne TpeyroibHUKOB 1
106. W3meputenbHble paboThI 1
107. Yros Mexay BEKTOpaMH 1
108. CkansgpHO€E MPOU3BEAECHNUE BEKTOPOB 1
1009. CkansipHO€ MTPOU3BEACHNUE B KOOPAMHATAX. 1

CBONMCTBa CKAISIPHOTO TPOU3BEACHUS
110. Pemenne 3anad no reme «COOTHOIIEHUSI MEXY CTOPOHAMH U YTIaMHU 1
TPEYrOJIbHUKA»

111. KonTpoubHas padora NeS no teme «CoOOTHOIIEHHS MKy CTOPOHAMM M 1

YrjiaaMi TPEYroJdbHUKAa»




112.

YucaoBwie IOoCJICIOBATCIIbHOCTH

1
113. YucnoBble NOCAEI0BATENBHOCTH 1
114. YucnoBele N0CIEI0BATEIBHOCTH 1
115. YucnoBble NOCIEI0BATENBHOCTH 1
116. YucnoBele N0CIEI0BATEIBHOCTH 1
117. Apudmernueckas mporpeccust 1
118. Apudmernueckas nporpeccus 1
118. Apudmernueckast nporpeccus 1
120. Apudmernueckas nporpeccus 1
121. Apudmernueckast nporpeccus 1
122. Apudmernueckas nporpeccus 1
123. I'eomeTpuueckas nporpeccust 1
124. I'eomeTpuueckast mporpeccus 1
125. ['eomeTpuyeckas nmporpeccust 1
126. ['eomeTpuyeckas nporpeccust 1
127. ['eomeTpuyeckas nporpeccust 1
128. ['eomeTpuyeckas mporpeccust 1
129. Ob6o6maromuit ypok no teme «IIporpeccun» 1
130. KonTposbHnas padora Ne6 no teme «IIporpeccum» 1
131. IIpaBUIBHBI MHOTOYTOJIBHUK 1
132. OKpy’KHOCTb, OIMCAHHAS OKOJIO MPAaBUILHOIO MHOTOYT'OJIbHUKA 1
133. OKpy’KHOCTb, BIUCAHHAs B IPABUJIBHBI MHOTOYTOJIbHHUK 1
134. @opMyibl U1 BBIYMCIEHUS TUIOIIAIU IPABUIBHOTO MHOTOYTOJIbHUKA, €70 1

CTOPOHBI M paJiiyca BOUCAHHON OKPY>KHOCTH

135. [TocTpoeHne npaBUIbHBIX MHOTOYTOJIbHUKOB 1
136. JlinHa OKPYKHOCTH U IyTH OKPY>KHOCTH 1
137. JlnHa OKPYKHOCTH M TyTH OKPYKHOCTH 1
138. ITnomanpe kpyra v miIomaas KpyroBoro ceKTopa 1
139. [Tnomaap kpyra ¥ IIoIaAb KPyroBOro CEKTopa 1
140. Pemenue 3anau no teme «lyimHa OKpY>KHOCTH U IIJIOLIAAb Kpyra» 1
141. 1

KonTpoasHnas padora Ne7 no teme «/[JiuHa OKPYKHOCTH M IJIOIIAb KPYra»
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142.

KomOunaropnsie 3a1aun

1
143. KomOunaropusie 3a1auun 1
144. Komb6unaropusle 3a1aun 1
145. KomOunaropusie 3a1auun 1
146. Craructuka - nu3aiiH uHGOpPMAITIU 1
147. CraTuctuka - qu3aiiH nHpopManuu 1
148. Craructuka - 1u3aiiH uHGOpMaIuu 1
149. IIpocreiimre BEpOATHOCTHBIE 3a/1a4U 1
150. [Ipocreiinive BepOSTHOCTHBIE 3a/1a4n 1
151. IIpocreiimre BEpOATHOCTHBIE 3a/1a4U 1
152. [Ipocreiinive BepOSTHOCTHBIE 3a/1a4n 1
153. DKcrepuMeHTaTbHbIE TaHHBIE U BEPOSTHOCTH COOBITHI 1
154. DKCTepUMEHTAIbHBIE TAHHBIE U BEPOSATHOCTH COOBITHIA 1
155. Pemenne koMOMHATOPHBIX U BEPOSITHOCTHBIX 33/1a4 1
156. Perenne KOMOMHATOPHBIX U BEPOSITHOCTHBIX 3a/1a4 1
157. Pemenne KOMOMHATOPHBIX U BEPOSITHOCTHBIX 3a/1a4 1
158. KonTposbHas padora Ne8 no reme «jieMeHTbI KOMOMHATOPUKH, 1

CTATHCTHKH H TEOPUH BEPOSITHOCTEH»

159. [TonsiTvie nBUXKEHUSA 1
160. [TapannenbHBIN TEPEHOC U TOBOPOT 1
161. [TapannenbHBIN TEPEHOC U TOBOPOT 1
162. Pemenue 3ana4 no reme «/IBr>keHus» 1
163. Pemenwne 3agau mo teme «JIBHKeHUS» 1
164. HavaneHble cBenenus u3 crepeomerpun. [lpusma n napamienenumnen 1
165. Havanbnble cBenenus u3 crepeomerpun. Ilupamuaa. 1
166. HavanbHble cBenenus u3 crepeomerpun. Llmnmmuap, KoHyc, map 1
167. AKCHOMBI MJIAHUMETPHUH. 1
168. AKCHOMBI IJITaHUMETPUH. 1
169 OCHOBHBIE TIOHATHUS U YTBEPKIACHUS T€OMETPUU 1
170 OcCHOBHBIE TIOHATHSA U YTBEPKJIEHUS T€OMETPUN 1
17 TpeyroabHUKH 1
172 TpeyrosbHuKH 1
173 1

YeThIpeXyroibHUK!




174

YeTbIpexyroJbHUKU 1
175 [Tnomanu duryp 1
176 [Tnomamu dpuryp 1
1r7 OKpyXHOCTb, KPYT M UX 3JIEMEHTBI 1
178 OKpyXHOCTb, KPYT' 1 KX 3JIEMEHTHI 1
179 BekTopsl Ha IIII0OCKOCTH 1
180 BekTopbl Ha IIOCKOCTH 1
181 [IpakTHueckue 3a1a4u 1Mo reoMeTpun 1
182 IIpakTryeckue 3a1auu 1o reoMeTpun 1
183 HUToroBasi KOHTpPOJILHASI padoTa MO reoMeTPUM 1
184 HToroBslii ypok 1o reoMeTpuun 1
185 Yucna, BBIYMCICHUS U adreOpandecKue BEIPKCHUS 1
186 Uucna, BBIUMCIECHUS U allre0panyecKue BhIPaKEHUs 1
187 Yucna, BBIYUCICHUS U anreOpandecKue BRIPAKESHUS 1
188 YpaBHEHHUSI, HEPABEHCTBA U UX CUCTEMBI 1
189 VYpaBHEHUs, HEPABEHCTBA M UX CUCTEMBI 1
190 YpaBHEHU S, HEPABEHCTBA U UX CUCTEMBI 1
191 VYpaBHEHUs, HEPABEHCTBA M UX CUCTEMBI 1
192 Crioco0Obl 3a1aHust YHKIHMIA U UX CBOWCTBA 1
193 Apudmernyeckas mporpeccus 1
194 Apudmerrueckas mporpeccus 1
195 Apudmerryeckas mporpeccus 1
196 I'eomeTpryeckas mporpeccust 1
197 I'eomerpuyeckas mporpeccust 1
198 TexcToBrIe 3agaun 1
199 TekcroBbIe 3a1aun 1
200 TexcToBrIe 3agaun 1
201 HUTorosasi aIMUHUCTPATHBHASI KOHTPOJIbHAs padoTa 1
202 HNToroBasi agMUHMCTPATUBHAS KOHTPOJIbHAs padoTa 1
203 HToroBas aiMUHUCTpATUBHAS KOHTPOJIbHAs paboTa 1
204 AHan3 KOHTPOJIBHON pabOThI 1

¢. 3yeBka 2022







		2023-05-04T15:35:18+0400
	446606, Самарская обл, Нефтегорский р-он, с. Зуевка, ул. Школьная, 3
	Воротынцева Людмила Анатольевна




