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IlosicHuTeNbHAs 3alHCKa

Pabouas mporpamma mo mpeamery «anredpa 7 - 9 kiace», «reomerpus 7 — 9 kijacc» coCTaBlieHa Ha
OCHOBaHHHU

1) 3axona «O6 obpazoBanuu Poccuiickoii deneparum» ot 29.12.12 Ne 273-03

2) depepa’bHOrO rocyaapcTBEHHOr0 oOpasoBarenbHOro cranaapra ot 17.12.10 Ne 1897 (u3meHeHus ot
31.12. 2015 1, Ne 1577)

3) Ilpumepnoit ocHoBHOW oOpa3zoBarenbHON mporpaMMbl OOO (og00peHa pemieHHeM (eaepaaTbHOrO
y4e0HO-METOAMYECKOTO 00BhEeIMHEHUS TI0 001IeMy 00pa3oBaHuio MpoTokoaoM ot 08.04.15 Nel/15)

C yuerom:

1) OcuoBHoit 06pazoBarenbHO iporpaMMbl OO0 MBOY OOIII Ne ¢. Kanuuuuo ot 31.05.2012 .

2) VYueb6noro miana MBOY OOII c. Kanuuuuo 28.08.2017 r.

3) depepanbHOrO0 TMEpeYHS YYCOHUKOB, YTBEPXKICHHBIX, PEKOMCHIOBAHHBIX (IOMYIIECHHBIX) K
WCTIOJIHEHUIO B 00pa30BaTEIbHOM TpoIiecce B 00pa30BaTEIBHOM YUPEKICHUH, PEATH3YIOMINX MPOrpaMMHOE
o011eo0pazoBaTebHOE 00pazoBaHue MprukazoM MunucrepcTBa oopazoBanusi PO ot 14.03.14 No253

4) YMK A.T. Mopakosuu («Anreopa»), JI.C. Artanacsu («['eomerpusi»)

Henu oOyuyeHus: mareMaTuke B 00111€00pa30BaTEeNIbHON IIKOJIE ONPEETSIOTCS €€ POJIbI0 B Pa3BUTUU
oOmecTBa B IeOM M (OPMUPOBAHUH JIMYHOCTH KaXJIOTO OTIAECIBHOTO dYeloBeKa. Poib MaTeMaTHdecKoiu
MOJITOTOBKH B 00IIIeM 00pa30BaHUH COBPEMEHHOTO YEIOBEKa CTABUT CIIETYIOIINE e 00ydIeHHsS MaTeMaTHKe
B IIIKOJIE:

- OBJIQJICHHNE KOHKPETHBIMH MaTEMaTHYECKHMMH 3HAHUSAMH, HEOOXOJUMBIMHM JJIsi NPHUMEHEHHS B
MPaKTHYECKOH JIESITeIbHOCTH, ISl N3yYCHUS! CMEXHBIX JUCIUITIINH, JUTS IPOJIODKEHNS 00pa30BaHUS;

- HMHTEIUICKTyaJIbHOE pa3BHUTHE, (POPMHpPOBAHHE KAa4deCTB JMYHOCTH, HEOOXOMMMBIX YEJOBEKY IS
MOJIHOIIEHHOH JKU3HU B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIX MaTEMAaTHYEeCKOW NEATEIFHOCTH: SICHOCTH U
TOYHOCTH  MBICIHM, KPUTHYHOCTH  MBIIUICHHSA, HMHTYHIUH, JIOTHYECKOTO  MBIIUICHUS, 3JIEMEHTOB
aNITOPUTMHUYECKON KyJIbTYPHI, IPOCTPAHCTBEHHBIX PE/ICTABICHUH, CIOCOOHOCTH K MPEOJIOJICHUIO TPYIHOCTEH;

- (hopmupoBaHe TPEACTABICHUHN 00 UAESX U METOJaX MaTEMAaTHKH KaK YHUBEPCAILHOTO SI3bIKAa HAYKH U
TEXHHUKH, CPE/ICTBA MOJICTTMPOBAHHUS SIBJICHUI U ITPOIIECCOB;

- BOCIIMTaHWE KYJIBTYPbl JIMYHOCTH, OTHOIICHHS K MAaTeMaTHKE KaK K 4acTH OOIIedYesoBEYeCcKOn
KyJIbTYpBI, HOHUMaHHUs 3HAYMMOCTH MaTEeMaTHKH JUI HAyYHO-TEXHHUYECKOTO Iporpecca.

Lenbro u3yyeHus Kypca anredpsl B 7-9 kiaccax sIBIS€TCS pa3BUTUE BBIYHUCIUTENBHBIX U (OPMATIBHO-
OIEPaTUBHBIX AIreOpanYecKUX YMEHUH 10 YPOBHs, MO3BOJISIONIET0 YBEPEHHO MCIOJb30BaTh UX MPHU PELICHUU
3aJjay MaTeMaTUKU M CMEXHBIX NpeaMeToB ((U3UKU , XUMHH, OCHOBbI MH(GOPMATUKU M BBIYUCIUTEIBHOMN
TEeXHUKU U JIp. ), YCBOCHHUE ammapaTa ypaBHEHUH M HEPABEHCTB KaK OCHOBHOI'O CpEJICTBA MaTeMaTHYECKOTO
MO/IEIIMPOBAHUS NPUKIAJHBIX 3371a4, OCYIIECTBICHNE (PYHKIIMOHAIBHOM MOATOTOBKH HIKOJIbHHUKOB.

Llenpto u3ydeHuss Kypca reoMeTpud B 7-9 Kkiaccax SIBISIETCS CHUCTEMATHYECKOE H3YyueHHE CBOWCTB
reOMEeTpUYEcKuX (Uryp Ha IUIOCKOCTH, (OPMHpPOBAHHE MPOCTPAHCTBEHHBIX IPEACTaBIECHUN, pa3BUTHE
JIOTMYECKOTO MBIIUIEHUs M TMOATOTOBKA ammapara, HeoOXOAMMOTo Jii H3yYeHHsS CMEXKHBIX JAMCLUUIUINH
(dbusmka, yepueHue U T.J1.) ¥ Kypca CTEpPEOMETPUH B CTApIIUX KIIAcCax.

3aoauu:

e (opmMHpOBaHME MAaTEMATUYECKOTO anmapara Jjs peleHus 3a/1a4 U3 MaTeMaTHKU, CMEXHBIX IPEAMETOB,
OKpYXKarolei pealbHOCTH.

e pa3BUTHE ANTOPUTMHUYECKOTO MBIIUIEHHUsS, HEOOXOJUMOIro, B YAaCTHOCTH, JJIi OCBOGHHS Kypca
MH(POPMATUKH;

e BBIPa0OTaTh yYMEHHME pellaTh JMHEWHBIE M KBAJIpaTHbIE HEPABEHCTBA C OJHOM NEpPEeMEHHOW M HX
CHCTEMBI;

e BBIPa0OTKA YMEHHMU peliaTh 3aJaud Ha NpUMEHEeHHe (GopMmyn apupMeTHYecKOd M TeoOMETpUYEecKOn
MOCJIe0BaTEIbHOCTEM;



OBJIAJICHUE HABBIKAMU JCNYKTUBHBIX PACCYXKICHUN.

e TMOJydYCHHE UIKOJHFHUKAMH KOHKPETHBIX 3HAHMH O (QYHKIHUSAX KaK BaKHEHIIEW MaTreMaThu4ecKon
MOJIENH  JUIi  ONHMCaHMsl U HCCICNOBAHUS  PAa3HOOOpasHbIX  IPOLECCOB  (PaBHOMEPHBIX,
PaBHOYCKOPEHHBIX, SKCIOHEHIIUAIBHBIX, MEPUOTUYECKUX U Jp.), IS (OPMHUPOBAHUS Yy YUALTUXCS
IIPEACTABJICHUH O POJIA MATEMATUKHU B Pa3BUTHH LIUBUIIM3ALUU U KYJIBTYPBI.

¢dopmupoBaHus (QYHKIMOHAIBHOW TI'PaMOTHOCTH — YMEHUH BOCIPUHHMATh W aHAJIM3UPOBATH
nH(POPMAIINIO, TIPEACTABICHHYIO B PA3IMYHBIX (popMax, MIOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTHX
peanbHBIX 3aBUCUMOCTEN, IIPOU3BOIUTD IIPOCTEHIIINE BEPOSATHOCTHBIE PACYETHI.

oOoraimieHue MpeACTaBIEeHHsT O COBPEMEHHOW KapTMHE MHpAa M METOJax €ro HCCIeIOBaHMUS,
(dbopmMupyercsi TOHUMaHHE POJIM CTATUCTHKH KaK HMCTOYHHMKA COIHAIBHO 3HAYMMON WH(POpManuu U
3aKJIa/IbIBAFOTCS. OCHOBBI BEPOSITHOCTHOI'O MBIILJICHMUS.

IIpenmeTHOE conep:kaHME MPOrpamMMbl HAIpPAaBICHO Ha IOCIENOBATENBbHOE (OPMHPOBAHUE U OTPAOOTKY
YHUBCPCAJIbHBIX y‘-I€6HI>IX I[GflCTBPIfI, Pa3BUTHC JJOI'M4YECKOI'o u AJITOPUTMUYCCKOTO MBIIIJICHU A,
MPOCTPAHCTBEHHOTO BOOOPaXXEHUs U MaTeMaTH4ecKoi peun. OCBOeHHUE coiepKaHus Kypca anredpa CBsI3aHO He
TOJIBKO C MOUCKOM, 00pabOTKOM, MpeACTaBI€HUEM HOBOW MH(OpPMALUU, HO U C CO3JaHUEM HH(POPMAIIMOHHBIX
00BEKTOB: CTCHra3€T, KHHUI, CIPaBOYHHKOB. HoBrie I/IH(bOpMaHI/IOHHI)IC 00BEKTHI CO31al0TCA B OCHOBHOM B
pamKax MpOEeKTHOM aedrenbHOCTU. [IpoekTHas NesTeNbHOCTh MO3BOJIAET 3aKPENHUTh, PAaCIIMPUTh U YIIIyOUTH
MOJIyYeHHbIE Ha YypOKaxX 3HAaHUS, CO3JMAET YCJOBHUS I TBOPYECKOTO pa3BUTUS JeTei, (opMHUpOBaHUS
MMO3UTHUBHOM CaMOOIICHKH, HAaBBbIKOB COBMECTHOH JACATCIIBHOCTH C B3POCJIBIMH M CBCPCTHHUKAMU, YMCHI/Ifl
COTpyAHHUYATh APYT C APYTroM, COBMECTHO IIJIAHUPOBATH CBOU )IeﬁCTBI/ISI " PCaIM30BbIBATH IJIAHBI, BECTU IMMOUCK U
CUCTEMATHU3UPOBATh HY)KHYIO HH(OPMALIHIO.

OO0yueHne mareMaTuke TpeOyeT OT HIKOJIBHUKOB YMCTBEHHBIX U BOJIEBBIX YCHJIWM, Pa3BUTOTO BHUMAHUS U
OTTOYEHHOTO JIOTMYECKOTO MBIIIICHUS, BOCIUTHIBAET TaKuWe KayecTBa, KakK AaKTHUBHOCTb, TBOpYECKas
WHUIMATHBA, YMEHUS KOJUIEKTUBHOIO Yy4eOHO-TIO3HaBaTeNbHOTO Tpyaa. Ha ypokax MareMaTuKd MOJIEe3HO
UCII0JIb30BaTh HECTAHAAPTHBIE MaTeMaTHYECKHE 3a7auH, a TAK)K€ HCTOPUUYECKUIN U WIUTIOCTPATUBHBIA MaTepHall.
TBopueckuii MoAXoa M SMOLMOHAIBHOCTH MMOJAaYM MaTepuana OoJiee SIPKO HILIIOCTPUPYIOT MaTeMaTHuecKue
MOHSATHS, YTO CIIOCOOCTBYET JTyXOBHO-HPABCTBEHHOMY Pa3BUTHUIO O0YUYaAIOUTUXCS.

OO0mas xapakTepucTUKA y4eOHOro nmpeamera «MaTteMaTHKa»

Hacrosmas nmporpamMmMa mo mMareMaTHKe JUIsi OCHOBHOM IIKOJIBI SIBJISICTCS JIOTHYECKUM IPOJI0JDKCHUEM
MPOrpaMMBbI JUIsl Ha4aJIbHOM LIKOJIBI U BMECTE C HEeW COCTaBIISI€T HEMpPEpBIBHBIN Kypca MaTEeMaTHKH ¢ 1-To mo
9-i1 kmacc 061Ie00pa30BATEIBLHOM IIIKOJIBI.

B ocHoBe copepkanusi 00ydeHHsT MaTEeMAaTHKE JIEKUT OBJAJCHUE YJAIIUMUCS CIEAYIOIIMMU BUIAMU
KOMIIETEHIIUI: NpeJIMeTHOH, KOMMYHHMKATHBHOMH, OPraHU3allMOHHOM U 001eKYJIbTYPHOI. B cooTBeTCTBUM
C OTUMH BHJIaMH KOMIIETEHIIMM HAMHU BBIJICIICHBI TJIABHBIE COJEP)KATEIbHO-IICJIEBbIC HANpaBlIeHUs (JIMHUH)
Pa3BUTHUS yUYaIIUXCS CPEICTBAMU IpeameTa «MaremaTtukay.

IMpeamernas komunereHuus. [loq npenMeTHOM KOMIETEHLMENM MOHUMAETCA OCBEAOMIIEHHOCTh
IIKOJIBHUKOB O CHCTEME OCHOBHBIX MAaTE€MaTHYeCKHUX IMPEJACTABICHUI W OBIAJCHHE HMH HEOOXOTUMBIMH
MpeIMETHBIMH yMeHUsMU. DOpMHUPYIOTCA CIEAyIIIne 00pa3yrolue 3Ty KOMIETSHIIHIO MPEACTaBICHUS: O
MAaTEMaTUYECKOM SI3BIKE KAaK CPEACTBE BBIPAXKECHHS MATEMaTUYECKUX 3aKOHOB, 3aKOHOMEPHOCTEW U T.J.; O
MAaTEMAaTHYECKOM MOJEIMPOBAHUM KAaK OJHOM M3 BaXHBIX METOJOB IO3HaHUS Mupa. DPopMuUpyroTcs
clenyomue o0pa3yrolue 3Ty KOMIIETCHIMIO YMEHHS: CO3/1aBaTh MPOCTEHIINEe MaTeMaTH4YeCKHe MOMIEIH,
paboTaTh ¢ HUMHM U HHTEPIPETUPOBATH TOTYYCHHBIE PE3YNIbTAThl; MPUOOPETaTh U CUCTEMATH3UPOBATh 3HAHUS
0 croco0ax pemeHus MaTeMaTHIeCKUX 3a/ad, a TAK)Ke MPUMEHSTh ATH 3HAHUSI U YMEHHUS JUTsl PEIICHUS] MHOTHX
JKU3HEHHBIX 3a71ad4.

KomvmynukatuBHast  kommereHuusi. [on  KOMMYHUKAaTMBHONW  KOMIIETEHLIMEH  IIOHUMAETCS
c(OPMHPOBAHHOCTh YMEHHSI SICHO M YETKO M3JIaraTb CBOM MBICIIH, CTPOUTH apTyMEHTHPOBAHHbIE PacCYKICHNUS,
BECTH JMAaJOr, BOCIPUHUMAs TOYKY 3pEHHUS coOeceHMKa M B TO XK€ BpeMs MojaBepras e€ KpUTHYECKOMY



aHaM3y, OTCTauBarh (MpU HEOOXOJMMOCTH) CBOKO TOYKY 3pEHUS, BBICTpauUBas CUCTEMY apryMCHTAIIWH.
DopmupyroTcs 00pa3yroIue 3Ty KOMIIETSHIIUI0 YMEHUS, a TAK)KEe YMEHHS H3BJIEKATh HHPOPMAIUIO U3 PA3HOTO
poOJia HICTOYHHUKOB, TIPe0Opa3oBbIBas €€ Mpu HEOOXOJAMMOCTH B JApyrue GopMbl (TEKCTHI, TAOIHIIBI, CXEMbl H
T.10.).

OpranuzanuonHass  kommnereHuus. [lon  opraHu3allMOHHONW  KOMIETCHIIMEW  TIOHUMAETCS
c(OPMHUPOBAHHOCTh YMEHHUSI CAMOCTOSITEIbHO HAXOJWUTh M TPUCBAWBATh HEOOXOIMMBIC YUYAIIMMCS HOBBIC
3Hanus. dopMupyrorcs creayromue 00pasyroome 3Ty KOMIIETESHIIMIO YMEHHS: CAMOCTOSITENIbHO CTaBUTh
yaeOHyr0 3amady (1ens), pa3ouBaTh €€ Ha COCTaBHBIC YaCTH, Ha KOTOPHIX OYIET OCHOBBIBATHCS MpOIECC e
pEIICHUS, aHATTU3UPOBATh PE3YJIbTAT JACUCTBHSI, BBISBIATH JOMYIICHHBIE OMMOKA U HETOYHOCTH, WCIIPABIISITH
WX U MIPEJICTABIIATH TOTYYCHHBIN pe3ysbTaT B (hopMe, JIETKO JOCTYITHOU [Tl BOCIIPHUSTHS IPYTUX JIFOJICH.

OO0meKkyJabTypHas koMmnerenuus. [lox OOIEKYIBTYpHOI KOMIIETEHIUEN [IOHUMAECTCs
OCBEJIOMJICHHOCTb HIKOJBHUKOB O MaT€MaTHKe KaK JJIEMEHTE OOIIeueIOBEYeCKOM KyNIbTyphl, €€ MecTe B
CUCTEME JIPYrUX HAayK, a TaKKe €€ pOoJu B Pa3BUTUHU IPEACTABICHUN 4YEIOBEYECTBA O LEJIOCTHOM KapTHUHE
mupa. opmupyrores ciaeayromue o0pasyrolue 3Ty KOMIETEHLUIO IPEACTaBIeHUs: 00 ypOBHE pa3BUTHUS
MAaTE€MAaTHKM Ha Pa3HBIX UCTOPHYECKHUX ITallax; O BBICOKOM NMPAKTHYECKOW 3HAYUMOCTH MATEMAaTHUKH C TOYKHU
3pEHHUsI CO3JaHUs U PA3BUTHS MATEPUATIBHOM KYJIbTYPhl YEJIOBEUECTBA, @ TAK)KE O BAXXHOM POJIM MAaTEMAaTUKU C
TOYKH 3pEHUs] (POPMHUPOBAHMHU TAKUX BAXKHEHIIMX YEepT JMYHOCTH, KaK HE3aBUCUMOCTb U KPUTHYHOCTb
MBIIIUIEHHS], BOJI 1 HACTOMYHUBOCTD B IOCTVMIKEHUU LEIH U JIP.

Ornucanue yueOHOTO TIpeaAMETa

MaremaTrueckoe 00pa3oBaHHE B OCHOBHOW MIKOJIE CKIIQJIBIBACTCS W3 CIEAYIOIIUX COJEPKATEIBHBIX
KOMIIOHEHTOB (TOYHBIE Ha3BaHWs OJIOKOB): apudMeTHKa; anredpa; TeoMeTpHus; IEMEHThl KOMOWHATOPHKH,
TEOPUU BEPOSATHOCTEH, CTATUCTHKH U JIOTUKH.

B cBoell COBOKYMHOCTHM OHHM OTpaxaloT OoraTtblii OMBIT OOyYeHHsS MaTeMaTHKEe B HaIlleld CTpaHe,
YUUTBHIBAIOT COBPEMEHHbIE TEHJICHIIMM OTEUYECTBEHHON M 3apyO0eKHOW IIKOJBI M MO3BOJIAIOT PEaTU30BaTh
MOCTABJIEHHBIE Mepe]] MKOJbHBIM 00pa30BaHUEM LIENH Ha WH(OPMAIMOHHO €MKOM U MPAKTHYECKH 3HAYUMOM
Martepuange. OTH COJEp)KaTelbHble KOMIIOHEHTHI, pa3BUBAsCh Ha NPOTSHKEHUM BCeX JeT OOydeHus,
€CTECTBEHHBIM 00pa30M IMEPEeIIeTalOTCsl U B3aUMOJICHCTBYIOT B YU€OHBIX Kypcax.

ApI/I(bMeTI/IKa IIpu3BaHa CII0COOCTBOBATH HpI/IO6peTeHI/IIO MMPAaKTUYICCKUX HABBIKOB, HCO6XO,Z[I/IMBIX JJIA
HOBCGHHCBHOP'I )ku3an. OHa CIIY’)KUT bazoii JJIs1 BCCT'O ,I[aJ'II;HCfIH.IGFo HN3Yy4YCHHS MAaTCMAaTUKWU, CHOCO6CTByeT
JIOTUYCCKOMY PA3BUTHUIO U (bOpMHpOBaHI/IIO YMECHUS ITOJIB30BATHCA aJIrOpUTMaMHu.

Aﬂre6pa HancjiacHa Ha (1)0pMI/IpOBaHI/Ie MAaTCMaTH4YCCKOTI'O alllapara IJisd1 pClICHUs 3aaa4 U3 MAaTCMATUKU,
CMCKHBIX IIPECIAMETOB, Oprma}omeﬁ PE€aJIbHOCTH. O,Z[HOfI N3 OCHOBHBIX 3aJa4 H3YUYCHUS anre6pLI SABJIACTCA
Pa3BUTUC AJITOPUTMUYCCKOIO MBIIIJICHUA, HeO6XOI[I/IM01"O, B HaCTHOCTH, UIA OCBOCHHS KypCa I/IH(1)OpMaTI/IKI/I;
OBJIAICHUC HaBbIKaMU NCAYKTHUBHBIX paccyxcz[eHHﬁ. I[perﬁ Ba)KHOM 3az[aqel71 N3YUCHU aJ'IF€6pI>I SABJIICTCA
MOJIYYCHHUEC HIKOJIbHUKAMHU KOHKPCTHBIX 3HAHUU O (bYHKI_[I/IHX KaK Ba)KHEHIIIEH MaTeMaTH4YeCKOM MOACIN 1A
OIMKMCaHusd U HMCCICAOBAHUA paSHOO6paSHbIX IpoueccoB, IJisA Q)OpMHpOBaHI/ISI Yy ydJaluxcs HpeI[CTaBJ'IeHI/Iﬁ (6]
POJIM MATEMATUKHU B Pa3BUTUN HUBUIIN3AllNU U KYJIbTYPHI.

I'eomeTpust — 0AMH M3 BaKHEMIIMX KOMIIOHEHTOB MaTeMaTHYeCKOro oOpa30BaHUs, HEOOXOAUMBIN JUIs
NpUOOpEeTeHUs] KOHKPETHBIX 3HAHUH O MPOCTPAHCTBE W MPAKTUYECKU 3HAYMMBIX YMEHUH, (popMupoBaHUsS
A3bIKa ONMMCAaHUS OOBEKTOB OKpPYXKAIOIIET0 MHpa, Ul Pa3BUTHS MPOCTPAHCTBEHHOTO BOOOpaKEHUS U
UHTYULMU, MAT€MaTU4eCKOW KyJIbTYpBI, A 3CTETUYECKOTO0 BOCHUTAHMs ydaliuxcs. M3ydeHuwe reomerpuu
BHOCHT BKJIaJl B pa3BUTHE JOIMYECKOTO MBILUICHUS, B (GOPMUPOBAHNE TOHATHS JOKAa3aTeIbCTBA.

DJeMeHTH! JIOTMKH, KOMOMHATOPUKH, CTAaTUCTUKU U TEOPUU BEPOSITHOCTEH CTAHOBSTCS 00s3aTElIbHBIM
KOMIIOHEHTOM HLIKOJIbHOTO 00pa30BaHUsl, YCHJIMBAIOUIUM €ro MPHUKIAAHOE U MPAKTHUECKOe 3HAueHUe. ITOT
MaTepuall HEoOXOIuM, Mpexiae Bcero, s (OpMHpPOBaHUS (YHKIMOHAIBHOM TI'PaMOTHOCTH — YMEHHI
BOCIPUHMMATh M aHAJIM3UPOBaTh HMH(OpMAIMIO, NPEACTABICHHYIO B pa3indHbiX ¢opmax. Ilonumars
BEPOSITHOCTHBIA XapaKTep MHOTUX peaJbHBbIX 3aBUCHUMOCTEM, NPOU3BOAUTH IPOCTEHIINE BEPOSTHOCTHBIE



pacuetbl. M3ydyeHue OCHOB KOMOWHATOPHUKH MO3BOJHT yYalleMyCsl OCYIIECTBISATh PACCMOTPEHHE CIIy4yaes,
nepedop U NOJCUET YUCIIa BApUAHTOB, B TOM YHCJIE B IPOCTEUIINX MPUKIAIHBIX 3a7a4ax.

[Ipy W3ydeHHH CTAaTHCTUKA U TEOPUM BEPOSITHOCTEW OOOTAIalOTCs MPEACTABICHUS O COBPEMEHHOM
KapTHHE MHUpPa U METOAAaX €ro HMCCIeIOBaHus, (GOPMHUPYETCs MOHUMAHUE POJIM CTATUCTHUKU KaK MCTOYHMKA
COLIMAJIBHO 3HAYMMOM MH(OPMAIMHK U 3aKJIaJIbIBAIOTCSI OCHOBBI BEPOSTHOCTHOTO MBIIIIJICHHS.

B mxone maTemaruka CJIIYKHUT OIIOPHBIM NPEAMETOM JJId U3YUCHHA CMCIKHBIX JUCHUIIINH.

B nocnemkonpHONW JKHM3HM  peaJbHOM HEOOXOAMMOCTBIO B HAllld JHU CTAHOBUTCS HENPEPHIBHOE
oOpa3oBaHue, 4To TpeOyeT MOJHOICHHOW 0a30BOi 00IIe00pa3oBaTeIbHON IMOJATOTOBKH, B TOM YHUCIIC H
MaTeMaTuieckoil. VM HakoHel, Bce OOJbIlle CHENHUaTbHOCTEH, TPEOYIOIUX BBICOKOTO YPOBHS 00pa3oBaHMUS,
CBSI3aHO C HETOCPEACTBEHHBIM NPHUMEHEHHEM MaTeMaTHKH (IKOHOMHUKA, OM3HeC, OMOJOTHS, TCHUXOJIOTHUS U
MHoroe apyroe). Takum oOpa3om, paciiupsieTcsi Kpyr HIIKOJIBHHMKOB, JUISI KOTOPbIX MaTeéMaTHKa CTaHOBHUTCH
podecCHoHaAIbHO 3HAYUMbIM TIPEIMETOM.

Onucanue mecra y4e0HOro npeamera, Kypca B yueOHOM IIaHe

CornacHo yueOHOMY IUTaHY Ha mpeameT anredbpa B 7 — 8 kiaccax oTBojautcs 3 yaca B Heaento (105
4acoB B TOJ), Ha MpeAMeT reomerpusi — 2 yaca B Hexento ( 70 yacoB B roj), MpH MPOAOIKUTEIBHOCTH
y4ueOHOro roaa 35 Helemb.

B 9 xnmacce mpo0oDKUTENBHOCTS ya4eOHOTO Tona 34 Heaenu, Ha MpeaMeT anredpa OTBOAWTCS 3 4. B
Henento (102 4, B rox), Ha MpeaMeT TeoMeTpus 2 4. B Henenro (68 4.)

IlnanupyemMble pe3yJbTaThl OCBOCHHSI YUeOHOT0 MpeIMeTa «ajaredpa», «reoMeTpus
JImuHOCTHEIE

1. Poccwiickass TpakgaHCKas HJIACHTHUYHOCTH (MATPUOTHU3M, YyBakeHHe K OTedecTBy, K MPOIUIOMY |
HACTOSIIEMY MHOTOHAIIMOHAJILHOTO Hapoja Poccuu, dYyBCTBO OTBETCTBEHHOCTH M Josra mepen PoauHOM,
uaeHTudukanus ceds B KauecTBe rpakaaHnHa Poccuu, cyObeKTHBHAS 3HAYMMOCTh MCIIOJB30BaHUS PYCCKOTO
SI3bIKA U S3BIKOB Hapo10B Poccuu, oco3HaHUe M OLTyIIEHUE TUIYHOCTHOM COMPUYACTHOCTH CY/IbOE POCCHICKOTO
Hapojaa). Oco3HaHWE STHUYECKOW MPUHAIICKHOCTH, 3HAHWE HCTOPHH, SI3bIKA, KYJIbTYPbl CBOETrO Hapo/a,
CBOEro Kpasi, OCHOB KyJbTYpHOTO Hacieausi HapoJoB Poccuu u denmoBedecTBa (MACHTHMYHOCTH YENIOBEKA C
pOCCHIICKOH  MHOTOHAIIMOHANBHOW  KYIbTYpO#l, CONPUYACTHOCTh HCTOPUU HAPOAOB U TOCYIapCTB,
HAaXOJMBIIMXCS HA  TEPPUTOpPUM  COBpeMeHHOW  Poccum);  uHTepHoOpH3anusi  T'YMaHHUCTUYECKUX,
JEMOKPATHYCCKUX M TPATUIIMOHHBIX IIEHHOCTEH MHOTOHAIIMOHAIBLHOTO poccuiickoro obmiectBa. Oco3HaHHOE,
YBOKUTEIbHOE U JOOPOXKENaTENbHOE OTHOIIEHHWE K HUCTOPUH, KYJIbTYpE, PEIUTUH, TPAAULIUSIM, S3BIKAM,
IIEHHOCTSIM HapoA0B Poccuu 1 Hapo10B Mupa.

2. ['oTOBHOCTB M CLIOCOOHOCTH OOYYAIOIIUXCS K CAMOPA3BUTHUIO M CaMOOOPa30BaHMIO HA OCHOBE MOTHUBAIIMH K
0OyuYeHHUIO0 U TO3HAHUIO; TOTOBHOCTh M CIOCOOHOCTh OCO3HAHHOMY BBIOOPY M TOCTPOCHHUIO JalbHEHIen
WHIUBUAYyaILHON TpaeKTOpUU 00pa3oBaHusl Ha 0a3e OPUEHTHPOBKU B MUpPE Tpodeccrii U npodeccuoHaNbHBIX
MPEANOYTEHUM, C YIETOM YCTOMYMBBIX TO3HABATENIbHBIX HHTEPECOB.

3. Pa3Buroe MopanbHOE CO3HAHHWE W KOMIIETEHTHOCTh B PEUICHWH MOpPAIbHBIX MPoOIEM Ha OCHOBE
JUYHOCTHOTO BbIOOpa, (hOpMUPOBAaHHE HPABCTBEHHBIX YYBCTB M HPABCTBEHHOTO TMOBEICHMS, OCOZHAHHOTO H
OTBETCTBEHHOTO  OTHOIIEHHS K  COOCTBEHHBIM  TOCTyNmKaMm  (CHOCOOHOCTh K  HPaBCTBEHHOMY
CaMOCOBEPILEHCTBOBAHUIO; BEPOTEPIIUMOCTD, YBAXKUTEIbHOE OTHOILIIEHUE K PEIMTHO3HBIM YyBCTBaM, B3TJIsaM
J0JIeN WM UX OTCYTCTBUIO; 3HAHWE OCHOBHBIX HOPM MOpPaJId, HPABCTBEHHBIX, TyXOBHBIX HJICATIOB, XPAHUMBIX
B KYJIbTYPHBIX TPAIUIUAX HapoaA0B Poccuu, rOTOBHOCTh Ha UX OCHOBE K CO3HATEILHOMY CAMOOTPAaHUYEHHUIO B
MOCTYIKaX, MOBEJCHUH, PACTOYUTEILHOM MOTPEOUTENHCTBE; CPOPMUPOBAHHOCTH MPEACTABIEHUH 00 OCHOBAX
CBETCKOM 3TUKH, KYJIbTYpPbl TPAIUIMOHHBIX PEJIIUTUN, UX POJIM B Pa3BUTUM KYJIbTYpbl U UcTOpuu Poccuu u
Yel0OBEYECTBA, B CTAHOBJICHHH TPaXTAHCKOTO OOIIECTBA M POCCUHCKON TOCYyNapCTBEHHOCTH; MOHUMAaHHUE



3HA4YEeHUs HPABCTBEHHOCTH, BEPbl U PEJIMTUHU B KU3HHU YelloBeKa, ceMbH U oOmecTBa). ChopMUpOBAaHHOCTD
OTBETCTBEHHOTO OTHOILICHHS K YYCHHIO; YBAXUTEIHHOTO OTHOIICHUS K TPYIy, HAIWYHE OIBITa y4acTHs B
COLMANBHO 3HauYuMoOM Tpyae. Oco3HaHHME 3HAYEHUS CEeMbH B JKH3HHM YEJIOBEKa M OOIIecTBa, MPUHATHE
LEHHOCTH CEMEHHOM XKU3HH, YBAKHUTEIHHOE U 3a00TIIMBOE OTHOIICHHUE K YIEHAM CBOCH CEMbH.

4. CpopMHpPOBAHHOCTH IEIOCTHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HAyKdH W OOIIECTBEHHOW TMPAKTHKH, YYUTHIBAIOUIETO COLHUAIBHOE, KYJIbTYPHOE, S3BIKOBOE, JyXOBHOE
MHOT000pa3ue COBPEMEHHOTO MHUPA.

5. Oco3HaHHOE, YBaXUTEIbHOE U J0OpOXKENaTelIbHOE OTHOILIEHHE K JPYrOMYy YEJOBEKY, €ro MHEHHUIO,
MHUPOBO33PEHUIO, KYIbTYpPE, S3BIKY, BEpE, IPAKIAHCKON MO3UINH. [ 0OTOBHOCTh M CIIOCOOHOCTH BECTH JAMAJIOT C
JIPYTrUMH JIFOABMU U IOCTUTATh B HEM B3aUMOIIOHUMaHUs (MACHTHU(HUKAINS ceOs Kak MOJIHOTPABHOTO CyOBbeKTa
oOIIeHHUs, TOTOBHOCTh K KOHCTPYHPOBAHHIO 0Opas3a mapTHepa IO ITUAJIOTy, TOTOBHOCTh K KOHCTPYHPOBAHUIO
o0Opa3a JOMYCTHMBIX CIIOCOOOB JAMaiora, TOTOBHOCTh K KOHCTPYMPOBAaHHUIO TIpoliecca Auajora Kak
KOHBEHLIMOHUPOBAHUS HMHTEPECOB, IPOLENYpP, TOTOBHOCTh M CHOCOOHOCTh K BEICHHIO IEPEroBOpOB). 6.
OCBOEHHOCTh COLMAIBHBIX HOPM, TPAaBHJ TOBEICHUS, pojed W (POpM CONMAIbHON >KM3HM B TPYNIax H
coobmiecTBax. YdyacThe B IIKOJBHOM CaMOYIPAaBJICHWH M OOIIECTBEHHON XU3HH B MpeaesiaX BO3PAaCTHBIX
KOMIETEHIIMI C y4eTOM PEerHOHaJbHBIX, ATHOKYJIBTYPHBIX, COIMAIBHBIX M IKOHOMHYECKHX OCOOCHHOCTEH
(popmHpoBaHHE TOTOBHOCTH K YYacCTHIO B MPOIECCE YIOPSIOUEHHS COIMAIBHBIX CBSI3€H M OTHOUICHWH, B
KOTOpBIE BKJIIOUYEHBI M KOTOpBhIe (OPMHUPYIOT CaMH ydYalluecs; BKIIOYEHHOCTh B HEMOCPEICTBEHHOE
rpaXJIaHCKOE ydJacThe, TOTOBHOCTH Y4YacTBOBATh B JKU3HENEATEIHHOCTH TMOJIPOCTKOBOTO OOIIECTBEHHOTO
00BbEeTMHEHNSI, TTPOAYKTHBHO B3aUMOJICHCTBYIONIETO C COIMAIBHON Cpelod M CONMAIbHBIMH HHCTHTYTaMHU;
uaeHTuGUKaIMI ce0s B KauecTBE CyObEeKTa COLMAIbHBIX MpeoOpa3oBaHU, OCBOEHHE KOMIIETEHTHOCTEH B
chepe OpraHM3aTOPCKON MESITETHHOCTH, WHTEPHOPU3ANMUS IIEHHOCTEH CO3MIATENbHOTO OTHOMIICHUS K
OKpYXKAroIlel JeWCTBUTENHOCTH, IIEHHOCTEH CONMAILHOTO TBOPYECTBA, IIEHHOCTH IPOTYyKTHBHOM
OpraHu3allii COBMECTHOW JEATENBHOCTH, CaMOpean3allii B TPYIIE W OPTaHW3alluH, EHHOCTH <JIPYroro)»
KaKk paBHOINPABHOTO TMapTHepa, (opMUpOBaHME KOMIETEHIMH aHalu3a, HPOEKTHUPOBAHUS, OpraHU3aluu
NeATeNbHOCTH, pe(IeKCUN U3MEHEHUH, CIOCOO0B B3aMMOBBITOJHOTO COTPYIHUYECTBA, CIOCOOOB pean3alun
COOCTBEHHOTO JIMJIEPCKOTO MTOTEHITHANA).

7. CdhopMHPOBaHHOCTb ILIEHHOCTH 3/0pOBOr0 M 0Oe30macHOro oOpas3a KM3HHM;, HHTEPHOPU3ALUS IPaBHI
WHAMBUIYAJIBHOTO U KOJUIEKTUBHOI'O O€30MAaCHOrO MOBEJCHUS B YPE3BBIYANMHBIX CUTYALUAX, YIPOKAIOLIMX
KHU3HHU U 3[J0POBBIO JIIO/IEH, TPABUJI MOBEICHUS HAa TPAHCIIOPTE U Ha I0porax.

8. Pa3BUTOCTB 3CTETUYECKOI0 CO3HAHM Yepe3 OCBOCHHE XY 105KECTBEHHOI0 Haciequst HapoaoB Poccun u mupa,
TBOPYECKOH  JEATEIBHOCTH  3CTETMUYECKOrO  XapakTepa (CIOCOOHOCTh IOHMMAaTh  XYyI0’KECTBEHHBIE
IPOU3BEJCHUSA, OTPAKAIOLUIME  pPa3Hble  ATHOKYJIbTYpHbIE  TpajulUH; CHOPMHPOBAHHOCTH  OCHOB
XY/0’KECTBEHHON KyJbTYpPhl 00YYarOLIMXCsl KaK YacTH UX OOLIe JyXOBHOM KyJIbTYypbl, Kak 0co00ro crnocoba
NO3HAHUS JKU3HU U CPEJCTBA OPraHU3alUU OOLIEHUS; ICTETUYECKOE, SMOLMOHAIbHO-IIEHHOCTHOE BUJCHUE
OKpYXKAIOILEro MHpPA; CIOCOOHOCTh K 3MOLMOHAIBHO-IIEHHOCTHOMY OCBOEHHIO MHPA, CAMOBBIPAXKECHUIO U
OpPHUEHTAIMH B XyJO’KECTBEHHOM U HPABCTBEHHOM IPOCTPAHCTBE KYJIbTYPbl; YBAKEHHE K MCTOPUM KYJIbTYPHI
cBoero OredecTBa, BHIPAKEHHOM B TOM 4MCie B IMOHUMAaHMU KpPacoThl YeJOBEeKa; NOTPeOHOCTh B OOIIEHUHU C
XY/0)KECTBEHHBIMU  NPOU3BEACHUAMH, C(OPMUPOBAHHOCTh AKTHBHOTO  OTHOIIEHUS K  TPaJuLMsIM
XY/10)KECTBEHHOHN KYJIbTYpPbI KaK CMBICIIOBOM, 3CTETUYECKON M IMYHOCTHO-3HAYMMOMN LIEHHOCTH).

9. CdopMHUPOBAHHOCTb OCHOB 3KOJOI'MYECKOH KYJIBTYpbl, COOTBETCTBYIOLIEH COBPEMEHHOMY YpPOBHIO
HKOJIOTUYECKOT0 MBIIJICHUS, HAJMYUE OIbITAa 3KOJIOTMYECKH OPUEHTHPOBAHHOU pe(dIeKCHBHO-OLIEHOUHONW U
MIPAKTUYECKON AEATENbHOCTU B KU3HEHHBIX CUTYalUsAX (TOTOBHOCTb K MCCIIEOBAHUIO MPUPOJBI, K 3aHATUAM
CEeNIbCKOXO3SHCTBEHHBIM TPYJIOM, K XYJIO’KECTBEHHO-3CTETMUECKOMY OTPAKEHUIO TNPHUPOABL, K 3aHATHIM
TYpU3MOM, B TOM YHCIIE€ SKOTYPU3MOM, K OCYIIECTBICHUIO TPUPOJOOXPAHHON JAEATEIbHOCTH).

JIMYHOCTHBIE PE3yIbTAaThl OCBOCHHS aIAITHPOBAHHON 00pa30BaTeIbHON MPOTPaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHus:

1) st TIyXux, C1a0oCIbIIIAIIX, TO3JHOOTJIOXIITHX 00YUaOIHXCS:

CMOCOOHOCTh K COIMAJIBLHOM ajamnTallid W WHTETPAllid B OOIIECTBE, B TOM YHUCIE MPH peaTu3aIliu
BO3MOKHOCTEH KOMMYHHKAIIUU Ha OCHOBE CJIOBECHOU peur (BKIIIOYAs YCTHYHO KOMMYHHKAIIHIO), a TAKKe, IPU
KeJlaHUH, KOMMYHHUKAIIMU Ha OCHOBE JKECTOBOW PEUH C JIMIIAMH, UMEIOIIUMHU HAPYIIICHUS CIyXa,

2) st OOYYarOUIUXCS C HAPYIICHUSIMH OTIOPHO-/IBUTATEIbHOTO arapara:

BJIQJICHHE HABBIKAMH MTPOCTPAHCTBEHHOW M COIMATbHO-OBITOBOY OPUCHTUPOBKH;

YMEHHE CaMOCTOSTEILHO M OE30MacHO MEepe[BUraThCs B 3HAKOMOM M HE3HAKOMOM MPOCTPAHCTBE C
HUCITIOJIB30BaHUEM CIICIUAJIBHOT'O O60py,[[OBaHI/IH;



CIOCOOHOCTh K OCMBICIICHHIO M TU(epeHnaiuyl KapTUHbl MHpa, €€ BPEMEHHO-TIPOCTPAHCTBEHHOU
OpraHu3aIuy;

CIOCOOHOCTh K OCMBICJIIGHHIO COIMAJbHOTO OKPYXKEHHs, CBOEro MecTa B HEM, MpHUHATHE
COOTBETCTBYIOLIMX BO3PACTy LIEHHOCTEN U COLIMAJIBHBIX POJIEH;

3) nnst 00y4aKOIIMXCs ¢ PACCTPONCTBAMU ayTHCTHYECKOTO CIIEKTpa:

(dbopmMupoBaHHE YMEHHS CIIEJ0BaTh OTPAOOTAHHOW CHCTEME MpPaBMUJ MOBEACHUS W B3aUMOJICUCTBHS B
MIPUBBIYHBIX OBITOBBIX, YYEOHBIX M COIMATBHBIX CUTYAIUsIX, YACP)KUBATh TPAHHIIBI B3aMMOICHCTBHS,

3HaHUE CBOMX MPEANOYTEHHI (OrpaHUYeHUiT) B OBITOBOM chepe u chepe nHTepecoB.

1) MeranpeamerHbie

MeranpeaMeTHbIe pe3yIbTaThl, BKIIOYAIOT OCBOCHHBIC OOYJYArOIIMMUCS MEKIPEAMETHBIC TIOHATHS H
YHUBEpCaJbHbIE yueOHbIE NeUCTBUS (PETYIATUBHBIE, I03HABATEIbHbIE, KOMMYHHKATHUBHBIE).

MexnpeameTrHble NOHATHS
[Iponomxenue popMupoBaHUs U Pa3BUTHSI OCHOB YMTATEJIbCKON KOMIIETEHIMH.

CoBepiieHCTBOBaHUE MPUOOPETEHHBIX HA IEPBOM YPOBHE HABBIKM PaloThl ¢ HH(opManueii:

* CCTEeMaTU3UpPOBATh, COMOCTABIIATh, AHAIM3UPOBATH, 0000IaTh U UHTEPHPETUPOBATH MH(POPMAIIHIO,
COJIEp’Kallyocs B TOTOBbIX HH(OPMALMOHHBIX 00BEKTAX;

* BBIJICJIATD IJIABHYIO U M30BITOYHYIO HH(OPMAIIHIO, BBIIIOJIHATH CMBICIIOBOE CBEPTHIBAHHUE BbIJEIEHHBIX
(bakToB, MBICIEH; NPECTABIATh HHAOPMALIUIO B CKATOM cIOBeCHON ¢opMme (B BUJE IJIaHA UM TE3UCOB) U B
HarJIgJHO-CUMBOJIMYECKON Qopme (B Buie Tabnui, rpaduUyecKux CXeM H AuarpaMm, KapT MOHATUH —
KOHLIENTYyalIbHBIX TUArpaMM, OMOPHBIX KOHCIIEKTOB);

* 3aMOJHATH U JIOTIOIHSTH TaOJIULIbI, CXEMBbI, IHarpPaMMbl, TEKCTHI.

[IproOpeTreHune onbITa NPOEKTHON AESITETbHOCTH

B cootBerctBun ®I'OC OOO BbIAEHAIOTCS TPU TPYIIbl YHUBEPCATbHBIX YYEOHBIX JI€HCTBUM:
peryasTUBHbIE, I03HABATEIbHbBIE, KOMMYHUKATUBHBIE.

PeryasituBubie YY /|

1. VYMeHue caMOCTOATENIBHO ONPEAETATh LeIH 00y4eHus, CTaBUTh U (JOPMYJINPOBATH HOBBIE 33/1a4H B
yuebe U TO3HABAaTEIbHON JIEATEIBHOCTH, pa3BUBaTh MOTHBBI M MHTEPEChl CBOEH IO3HABATEIbHOU
nesTenbHOCTH. OOYyJarOIINIICS CMOXKET:

® aHAIM3MPOBATH CYILECTBYIOLIUE U IUIAHUPOBATh OyAylne 00pa3oBaTeNbHbIE PE3yIbTATHI;

® UJICHTU(UIUPOBATH COOCTBEHHBIE TPOOIEMBI U ONPENIENATh INIaBHYIO IPOOIeMYy;

® BBIJBUraTh BEPCUM pELICHUs NpoOieMbl, (GOPMYIMPOBATH TMIOTE3bl, MPEABOCXHUILATh KOHEYHBIN
pe3yibTar;

® CTaBUTh LIEJb JICATEILHOCTH HA OCHOBE OIPEIJIEHHON MPOOIEMBI U CYLLIECTBYIOLIMX BO3MOXHOCTEH;

e (QopmynupoBaTh yueOHbIE 3a/1aul KaK II1ard JOCTH)KEHUS IOCTABJICHHOM LU JeATeIbHOCTH;

e 00OCHOBBIBaTh LIEJIEBbIE OPUEHTUPBl M TPHOPUTETHI CCHUIKAMU Ha LEHHOCTH, YKa3blBas U
000CHOBBIBas JIOTHYECKYIO [10CJIE0BATEILHOCTD ILIATr0B.

2. YMeHHe caMOCTOSITENbHO IUIAHUPOBATH MYTH JOCTHKEHUS IIeJiei, B TOM 4MCie aJbTepHATUBHBIE,
OCO3HAHHO BbIOMpaTh Hambosee 3(QeKTHBHBIE CMOCOOBI pelieHUs y4eOHBIX M TO3HABATEJIbHBIX 3a/ad.
OOyuaromuicst CMOXeT:

® OIpeaensiTh HeoOXoAuMble JieficTBHE(S) B COOTBETCTBUM C y4eOHOM M MO3HABATENbHOM 3anayeil u
COCTaBJIATh AJITOPUTM HMX BBITIOJHEHHUS;

e 00O0CHOBBIBaTh U OCYHIECTBIIATH BHIOODP HarOoJee 3PPEeKTUBHBIX CIOCOOOB peIIEHUS

[ ]
y4eOHBIX M IM03HABATEIbHbBIX 33/1ay;

® OIpeneNsATh/HaX0IuTh, B TOM 4YHCIE M3 MPEUIOKEHHBIX BapUAHTOB, YCJIOBUS Ui BBIIOJIHEHUS
yueOHOM 1 O3HaBaTEeNIbHOM 3a/1a4H;

® BBICTpauWBaTh >KM3HEHHBIC IJIAHBI HA KPaTKOCpOuHOe Oynyiiee (3asBiIATh IEJeBble OPUEHTHPHI,
CTaBUTh aJIeKBaTHble MM 33Ja4d M MpeajaraTh JEUCTBUS, YyKa3biBasi U OOOCHOBBIBas JIOTUYECKYIO
IIOCJIEOBATEIBHOCTD 111aroB);

e BBHIOMpATH U3 MPEUIOKEHHBIX BAPHAHTOB U CAMOCTOSITETILHO UCKAaTh CPECTBA/PECYPCHI ISl PELLICHHS
3aJ]au/AOCTHXKEHUS LIeNH;

® COCTAaBIIATH IUIaH PELICHHs MPOOIeMbl (BBITOIHEHHS IPOEKTA, TPOBEACHUS UCCIIeI0OBaHNS);

® OIpenensiTh MOTEHIUAIbHbIC 3aTPYJHEHUS NPU pEIIeHUWH YyuyeOHOM M TO3HaBaTEeNbHOW 3aka4u U



HaXOJUThb CPEACTBA JUIsl UX YCTPAHEHUS;

® OIKUCHIBATh CBOM OMBIT, OPOPMIISIS €ro JAJIs Mepesadu APYTUM JIIOJSM B BHJIE TEXHOJIOTUU PEIICHUS
IIPAaKTUYECKUX 3aJ1a4 OIPEIEICHHOTO KJIacca;

® IUJIAHUPOBATH M KOPPEKTUPOBATH CBOIO MHIMBHIyaTbHYIO0 00pa30BaTEbHYIO TPACKTOPHIO.

3. VYMeHHE COOTHOCHTH CBOM JEHCTBHS C IUIAHUPYEMBIMH PE3YyJIbTaTaMH, OCYILECTBIJIATH KOHTPOJb
CBOEH JEATENIbHOCTH B IPOLECCE AOCTMXKEHMSI pPE3yibTara, OINpEeAesATh CIOCOObl JEMCTBUII B paMKax
MIPEVIOKEHHBIX YCIOBUM U TpeOOBaHUM, KOPPEKTUPOBATH CBOM JEUCTBUS B COOTBETCTBUHU C U3MEHSIOLIEHCS
cutyanueil. OOyyarouuiicss CMOXerT:

® OMpeAensiTh COBMECTHO C IEAAaroroM M CBEPCTHUKAMU KPUTEPUM IUIAHUPYEMBIX PE3YJIbTaTOB U
KPUTEPUHU OLICHKU CBOEH y4yeOHOM AeATeIbHOCTH;

® CHCTEMAaTHU3HpPOBaTh (B TOM UMCJE BHIOMPATh MPUOPUTETHHIE) KPUTEPUH TUIAHUPYEMBIX PE3Yy/IbTaTOB
U OLICHKH CBOEH JEATEIbHOCTH;

e 0TOMpPaTh MHCTPYMEHTHI JUIsl OLICHUBAHUSI CBOEH JIESITEIbHOCTH, OCYIIIECTBIIATh CAMOKOHTPOJIb CBOEH
NEeSITEIbHOCTH B paMKax MPEII0KEHHBIX YCIOBUM U TpeOOBaHUIA;

® OIICHMBATh CBOK JIEATENBHOCTb, AapPTyYMEHTHUPYSd NPUYUHBI JIOCTHIKEHHS WJIM OTCYTCTBHUS
IJIJAHUPYEMOTO pe3ysbTaTa;

® HaXOJWUTh JIOCTATOYHBIE CPEJICTBA JUISl BBINIOJHEHHS y4eOHBIX JIEHCTBUN B M3MEHSIOLIEHCS CUTyallun
W/WIM TIPU OTCYTCTBUU TUIAHUPYEMOTO pe3yJIbTaTa;

e paboTtas MO CBOEMY IJIaHy, BHOCUTh KOPPEKTHUBHI B TEKYIIYIO NEATEIbHOCTh Ha OCHOBE aHAIM3a
M3MEHEHUN CUTYaIUH JJIs TIOJy4YeHHs 3aIUIAaHUPOBAHHBIX XapaKTEPUCTUK MPOAYKTa/pe3ybTaTa;

® YCTaHaBJIMBATh CBSI3b MEXAY IMOJYYEHHBIMU XapaKTEPUCTUKAMH TMPOAYKTa M XapaKTepUCTHUKaAMU
rporiecca JeATeIbHOCTH U MO 3aBEPIICHHH JEATEIBHOCTH IPEUIaraTb M3MEHEHUE XapaKTEPHUCTHK Ipolecca
JUIS TIOJTYYEHUS YIYUIICHHBIX XapaKTepUCTUK MPOAYKTa;

® CBEPSTH CBOU JCUCTBHUS C LEJIBIO U, IPU HEOOXOJUMOCTH, UCTIPABIATH OIMIMOKH CAMOCTOSTEIHHO.

4. VYMeHHe OLICHMBATh IPAaBUJIBHOCTb BBINOJIHEHUS Y4eOHOH 3aJauu, COOCTBEHHBIE BO3MOXHOCTH €€
pereHust. OOyJaronuicst CMOXKET:

® OIpEeaeNATh KPUTEPUU NPABIIIBHOCTH (KOPPEKTHOCTH) BBINIOJIHEHUS y4eOHOM 3a1auu;

® aHaNM3MpPOBaTb U OOOCHOBBIBATb INPHUMEHEHHE COOTBETCTBYIOILEIO HHCTPYMEHTApHs  JUIs
BBITIOJIHEHUS YUeOHOH 3a/1a4H;

e CBOOOJHO MOJIL30BAThCA BBIPAOOTAHHBIMH KPUTEPHUSAMHU OLEHKM M CAMOOLIEHKH, MCXOAS U3 LU U
UMEIOIIUXCS CPEACTB, pa3iinyas pe3ysbTaT U cocoObl JeiCTBUI;

® OLEHMBATh IPOAYKT CBOEH JEATENbHOCTH IO 3aJaHHBIM H/MIM CaMOCTOSITEIBHO OIpEIe/IEHHBIM
KPUTEPUSAM B COOTBETCTBUH C LICIIBIO IEATCIBHOCTH;

e 000CHOBBIBaTh JJOCTH)KMMOCTb LI€JIM BIOPaHHBIM CIIOCOOOM Ha OCHOBE OLIGHKH CBOMX BHYTPEHHHX
PECYPCOB U JOCTYIHBIX BHELIIHUX PECYPCOB;

e (uKCcHpOBATh M AHAIU3UPOBAThH AMHAMHUKY COOCTBEHHBIX 00pa30BaTENbHBIX PE3yIbTATOB.

5. Bnanenue ocHOBaMHM CAMOKOHTPOJS, CaMOOLIGHKH, IPUHSATHS pEIIEHUH U OCYLIECTBICHHS
OCO3HAHHOTO BbIOOPA B yueOHOMH U mo3HaBaTenpHON. O0ydaronuiicss CMOXKeT:

e HaOMIOJAaTh W aHAJU3UPOBAaTh COOCTBEHHYI Y4YEeOHYI0 M IIO3HABATENbHYIO JEATEIBHOCTh MU
JeATeNbHOCTb JPYruX 00y4aromuxcsi B Ipolecce B3auMOIIPOBEPKH;

® COOTHOCHUTh pe€albHble M IUIAHUPYEMbIC pe3yJbTaTbl HHAWBUIYaJIbHOM 00pa3oBaTeiabHOMN
JESITEILHOCTH U JIENIaTh BBIBOJBL;

® [PUHUMATH PEIICHUE B yUeOHOI CUTYaIlMM U HECTH 3a HETO OTBETCTBEHHOCTD;

® CaMOCTOSITENILHO ONPEIEATh MPUUMHBI CBOETO ycIexXa WM HeycleXa U HaXOIUTh CIoCcoObl BBIXOa
U3 CUTYyalluu HEYCIIEXA,

® PETPOCIEKTUBHO OIpPENeNATh, KaKhe ASHCTBUS M0 PEelIeHHI0 Y4eOHO! 3a/1auM WM MapaMeTphbl 3THX
JeWCTBUH MPUBEIN K MOIY4YSCHUIO HMEIOIIET0Cs MPOAyKTa yueOHOH e TeTbHOCTH;

® JIEMOHCTPUPOBATh MPUEMBI PETYIALUU NCUXO()U3HOIOTUYECKUX/ SMOIIMOHAIBHBIX COCTOSHUM JUIs
JOCTIOKEHUS AP deKTa yCroKoeHHs (yCTpaHEeHUs! SMOLMOHAIBHOM HaNpsHKeHHOCTH), 3P deKTa BOCCTaHOBICHUS
(ocnabnenust mnposBICHUNA yTomieHHs), 3¢hdexkra axTHUBH3AIMHM (HMOBBILIEHUS ICUXO(PHU3NOIOTHYECKON
PEaKTUBHOCTH).

ITo3naBaTtenbHbie YY /]

6. VYmeHue onpenensATb  MNOHATHS,  cOo3JaBaThb  OOOOIIEHHs,  YCTAHABIMBATh  AHAJOTHHU,
KJIaccu(UIMPOBaTh, CAMOCTOSATEILHO BIOMPATh OCHOBAHUS M KPUTEPUH VI KIACCU(PHUKAINH, YCTAHABIUBATD



IIPUYMHHO-CJIEACTBEHHbIE CBSI3U, CTPOUTHb JIOTUYECKOE PpACCYXKACHHE, YMO3aKIIOueHUEe (MHIYKTHUBHOE,
JEeTyKTUBHOE, 10 aHAJIOTUH) U JIeNaTh BBIBOABL. OOYyYaIOIIHIICS CMOXKET:

e 10oA0UpaTh CJIOBA, COMOTYMHEHHBIE KIIFOUYEBOMY CIIOBY, OTPEACISIONINE €T0 MPU3HAKH U CBOHCTBA,

® BBICTPAUBATh JIOTUYECKYIO LIETIOYKY, COCTOSIIYIO U3 KJIFOUEBOT'O CJIOBA U COIIOJYMHEHHBIX EMY CIIOB;

® BBIJCHATh OOLIMI NPU3HAK JBYX WM HECKOJBKHX IPEIMETOB WM SBICHUH U OOBACHATH HX
CXOJICTBO;

e 00BEIMHATH TpPEAMETHl M SBJICHHS B TPYNIBl IO ONPEICICHHBIM MpPHU3HAKAM, CPaBHHUBATH,
KJIAaCCU(UITUPOBATH U 00001aTh (PAKTHI U SIBICHUS,

® BBIICIATH SIBICHUE U3 OOLIET0 psAja IPYruX sBJICHUI;

® OMNpeAensaTh 00CTOATENIBCTBA, KOTOPbIE IPEAIIECTBOBAIN BOSHUKHOBEHHUIO CBSI3U MEXIY SIBJICHUSIMH,
U3 3THX OOCTOSTENILCTB BBIACTATH ONPECISIONINE, CIIOCOOHBIE OBITh MPUYMHOMN JTaHHOTO SIBJICHUS, BBISBISTDH
IIPUYMHBI U CIIEICTBUS SBJICHU;

® CTPOUTH PACCYKIEHHUE OT OOLIMX 3aKOHOMEPHOCTEN K YaCTHBIM SIBJICHUSM U OT YACTHBIX SBJICHUN K
00LIMM 3aKOHOMEPHOCTSIM;

® CTPOUTH PACCYXKJECHHE HA OCHOBE CpPaBHEHHS IPEIMETOB M SIBJICHUM, BBIAEISAS IPHU 3TOM oOLIue
MIPU3HAKY;

e y3Jarath NOJYy4EHHYIO HH(OPMAIIHIO, UHTEPIPETHPYS €€ B KOHTEKCTE peliaeMoi 3aauu;

® CaMOCTOSITENIbHO yKa3bplBaThb Ha WH(QOpMalLMIO, HYXKJAIOLUIYIOCS B MpPOBEpKe, Ipeniaratb U
MIPUMEHSTH CIIOCO0 MPOBEPKH IOCTOBEPHOCTH HH(POPMAINH;

e BepOanM30BaTh SMOIMOHAIBHOE BIIeYaTIEHUE, 0Ka3aHHOE Ha HETO UCTOYHUKOM;

e OOBSCHATH SBJICHUS, IMPOLECCHI, CBSI3W M OTHOILIEHUS, BBISBISEMbIE B XOJ€ IO3HABaTEIbHON U
UCCIIEIOBATENIbCKONW  JCSITENbHOCTH (NMPUBOJUTH OOBSICHEHHE C W3MEHEHHEeM (OpPMBI TPEJCTaBICHUS;
OOBACHSATH, NeTANU3UPYS UK 0000111as1; OOBICHATH C 3a/JaHHOM TOUKH 3pEHUs);

® BBISABJIATH U Ha3bIBaTh IPUYUHBI COOBITHS, SIBJICHHS, B TOM YHCJI€ BO3MOKHbIE /Hanboyiee BEpOsTHbIE
IPUYMHBI, BO3MOXHBIC MOCIECACTBUS 3aJaHHOM NPUYMHBI, CAMOCTOSATEIBHO OCYIIECTBISAS HMPUYMHHO-
CIICICTBEHHBIN aHAJIN3;

e JleslaTh BBIBOJ Ha OCHOBE KPUTHYECKOIO aHajM3a Pa3HbIX TOUYEK 3PEHUs, MOATBEPXKIaTh BBIBOA
COOCTBEHHOM apryMeHTanueil Mim caMOCTOSITENbHO MOJTyYEHHBIMU ITaHHBIMHU.

7. YMeHue co3[aBaTh, MPUMEHATh U NPEOOPa3OBBIBATH 3HAKM M CHMBOJIBI, MOJEIH U CXEMBl AJIS
peleHus yueOHbIX U M03HABaTeNbHbIX 3aJau. OOy4aromMics CMOXKET:

e 0003Ha4aTh CUMBOJIOM UM 3HAaKOM IIpEIMET W/WIIH SBJICHUE;

® OIpENeNATh JIOTUYECKUE CBSA3M MEXKIy IpeIMeTaMM W/WIM sBJIEHUSAMH, OO0O3HA4YaTh JlaHHbIE
JIOTMYECKHUE CBSI3HU € IOMOIIBIO 3HAKOB B CXEME;

e co3JaBaTh a0CTPAKTHBIN WM peanbHbIi 00pa3 npexMeTa u/uin sBJICHUs;

® CTPOUTh MOJEJB/CXEMY Ha OCHOBE YCIOBMM 3aJjauil U/UJIM crioco0a ee peleHus;

e co3JaBaTh BepOasbHbIC, BEIIECTBEHHbIE U MH(POPMALIMOHHBIE MOJEIH C BBIACICHUEM CYIIECTBEHHbBIX
XapaKTepUCTUK 00BEKTa JUIsl ONpeieeHUs crioco0a peleHus 3a/1aui B COOTBETCTBUM C CUTYalueil;

e peoOpa3oBbIBATE MOJENN C IE€JIbI0 BBISABICHHMS OOLIMX 3aKOHOB, OINpPENENAIONUX JaHHYIO
IPEIMETHYIO 00J1acTh;

® [IEPEBOJUTH CJOXHYK II0O COCTaBy (MHOIOAclEKTHYI0) HHGPOpMAlMI0O M3 TpapUuecKoro WU
(opMaIN30BaHHOTO (CUMBOJIBHOT'O) IIPEJICTABIEHHUS B TEKCTOBOE, 1 HA000POT;

® CTPOUTH CXEMY, AITOPUTM JACWCTBMs, HCHPABIATh WM BOCCTaHABIMBATh HEU3BECTHBIM paHee
JITOPUTM Ha OCHOBE MMEIOLIETOcs 3HaHUs 00 00BbEKTe, K KOTOPOMY MPUMEHSIETCS allTOPUTM;

® CTpPOMTH JIOKA3aTeNIbCTBO: IPSIMOE, KOCBEHHOE, OT IPOTHUBHOTIO;

® aHAIM3MPOBATH/PeQIEKCUPOBATH OMBIT pa3pabOTKU U peau3aluy y4eOHOTo MPOeKTa, UCCIIEeJOBAHUS
(TEopeTHUecKoro, AMIUPHUUECKOT0) Ha OCHOBE MPEJUIOKEHHOM MPOOJEeMHON CHUTYyallMH, MOCTABICHHOW Lenu
W/WIN 33JJaHHBIX KPUTEPUEB OLIEHKU MPOJIyKTa/pe3ynbTaTa.

8. CwmbicnoBoe uTeHne. OOyJarOIUNiCs CMOXKET:

® HaxOIWTh B TEKCTE TPeOyeMyIo HHPOPMAIHIO (B COOTBETCTBHUH C IENISIMHU CBOCH NESITeIbHOCTH);

® OpUEHTHPOBATBHCS B COJEP)KAHUU TEKCTAa, MOHUMATh LIEJOCTHBIM CMBICH TEKCTa, CTPYKTYpUpPOBATH
TEKCT;

® YCTaHaBJIMBATh B3aMMOCBS3b OMUCAHHBIX B TEKCTE COOBITUH, SIBIICHUH, TIPOIIECCOB;

® pPE3IOMUPOBATH INIABHYIO UJICI0 TEKCTA;

e npeoOpa3oBBIBATH TEKCT, «IIEPEBOIS» €ro B JPYTyI0 MOJAIBHOCTb, HHTEPIPETUPOBATH TEKCT



(XyZIO>KECTBEHHBI M HEXY/I0’KECTBEHHBIM — y4eOHBIH, Hay4YHO-MOMYISPHBIN, UH(POPMALMOHHBIH, TEKCT non-
fiction);

® KPUTHYECKU OLIEHUBATH COJIEpKaHUE U (POPMY TEKCTa.

9. @opmupoBaHHWE H PAa3BUTHE OHKOJOTHYECKOTO MBIIUICHUS, YyMEHHE MPHUMEHATh €ro B
MO03HABATENbHON, KOMMYHUKATHBHOW, COLMANBHOW TMpaKTHUKE M  MNPO(EecCHOHATBFHOW  OpUEHTAIUH.
OOy4JaroImuics CMOXKET:

® OIpeAeNsaTh CBOE OTHOLIEHHUE K IPUPOAHOMN CPEIE;

® AHAIM3MPOBATH BIHMSHUE SKOJIOTHYECKHX (PAKTOPOB HA Cpeay OOMTAHUS KUBBIX OPTaHU3MOB;

® [IPOBOJWUTH NPUUMHHBIA U BEPOSTHOCTHBIM aHAJIN3 3KOJOTUYECKUX CUTYaLUH;

® TPOTHO3MPOBATH U3MEHEHHsI CHTYalluu MPH CMEHE JeHCTBUS OAHOTO (pakTopa Ha NecTBUE JPYroro
dakropa;

® pacCIpOCTPaHATh 3KOJOTMYECKHE 3HAHUS M Yy4yacTBOBAaTh B IPAKTUYECKUX JeJIaX IO 3alluTe
OKpYKaroIllen Cpeibl;

e BbIpaXKaTh CBOE OTHOILIEHUE K IPUPO/JIE Y€PE3 PUCYHKU, COUMHEHUSI, MOJIEIIH, IPOEKTHBIE PAOOTHI.

10. Pa3BuTHe MOTHMBALlMM K OBJIAJICHHIO KYJIBTYpPON aKTHBHOIO HCIIOJIb30BAHUS CIIOBaped U JIpYrux
MOUCKOBBIX crcTeM. OOyJaroIIuiicss CMOXKET:

e OmpeAensaTh He00XOAUMbIE KIH0UYEBbIE TOUCKOBBIE CIOBA U 3aPOCHI;

® OCYLIECTBJIATh B3aUMOJEUCTBUE C JIEKTPOHHBIMH TOMCKOBBIMU CUCTEMAMHU, CIIOBAPSIMU;

e (GopMHPOBATh MHOKECTBEHHYIO BBHIOOPKY M3 IOMCKOBBIX HWCTOYHHUKOB JJs1 OOBEKTHBU3AINU
pe3yNbTaTOB MOUCKA;

® COOTHOCUTH NOJyYEHHbIE PE3YIbTATHI IOUCKA CO CBOEH IEATENbHOCTHIO.

KommyHnukatuBubie YY /|

11.  YMeHue opraHu3oBBIBATH YU€OHOE COTPYIHUYECTBO U COBMECTHYIO JIEATEIILHOCTh C YUUTENIEM U
CBEpCTHHUKAMHM; paboTaTh MHAUBHUAYAJIBLHO U B TPYIINE: HAXOIUTH OOIee pelieHne U pa3peraTbh KOHQIUKTH Ha
OCHOBE COIJIACOBAHHUSA MO3ULMHM U ydeTa MHTEpecoB; (GOPMYINPOBATH, ApPryMEHTUPOBATh U OTCTaUBAaTh CBOE
MHeH#e. OOyUJaromuiicsi CMOXKET:

— ONpPEIENATh BO3MOXHBIE POJIM B COBMECTHOM AEATEIbHOCTH;

— HIpaTh ONPEAEICHHYIO POJIb B COBMECTHOH JEATEIBHOCTH;

— IPUHUMAaTh MO3MLHI0 coOeceHNKa, MOHMMAs MO3ULUIO APYroro, pazindarb B €ro peuu: MHEHUE
(TOuKy 3peHus), JOKA3aTeIbCTBO (ApTyMEHTHI), (haKThl; THTIOTE3bI, AKCUOMBI, TCOPUH,

— OIpeeNsITh CBOM NEMCTBUA U JICHCTBUS NapTHEpa, KOTOpbIe CIIOCOOCTBOBAIM WM MPENATCTBOBAIN
IIPOYKTUBHOW KOMMYHHUKAIINH;

— CTpPOMTb NO3UTUBHBIE OTHOLIEHHUS B Ipoliecce yueOHON U M03HABATEIbHOM €A TENbHOCTH;

— KOPPEKTHO U apryMEHTHMPOBAHHO OTCTauBaTh CBOKO TOUKY 3PEHUS, B JIUCKYCCHUM YMETb BBIJBUIATb
KOHTpPapryMeHTbl, iepedpasupoBaTh CBOIO MbICIIb (BJIaJICHUE MEXaHU3MOM SKBHUBAJICHTHBIX 3aMEH);

— KPUTHUYECKM OTHOCHTHCS K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM IIPHU3HaBaTh OIIMOOYHOCTb
CBOEr0 MHEHHUs (€CIM OHO TAaKOBO) U KOPPEKTUPOBATH €r0;

— IpeylaraTh albTepHATUBHOE pellleHHe B KOHQJIMKTHON CUTYyalluy;

BBIJIEJIATH OOILYIO TOUKY 3PEHUS B IUCKYCCHUU;
JIOrOBApUBATHCS O MPaBUJIAX U BOMPOCAX il 0OCYX/IE€HUS B COOTBETCTBUU C ITOCTABJICHHOM Iepes
TPYIIION 3a1a4yen;

— OpraHu30BBIBATH YU€OHOE B3aUMOJEHCTBUE B IpyMIie (ONpeaesaTh 00Iue Helr, pacipeaeisTh PO,

JIOTOBAPUBATHCSA APYT C APYIOM U T. 11.);

— YCTPAHATH B paMKax Juajora Pa3pbIBbL B KOMMYHUKAaIUH, 06YCJ'IOBJ'ICHHBIG
HeHOHI/IMaHI/IeM/HerI/I}ITI/IeM CO CTOPOHBI CO6CCCI[HI/IK8. 3aJga4du, (1)OpM]':>I HJIK COACPIKAHUA aUaJiora.
12. YMeHHe OCO3HAaHHO HCIIOJb30BaTh pCUCBLIC CpeACTBA B COOTBCTCTBUHU C 3aJadei

KOMMYHUKAIIMH JUIsi BBIPAKCHUS CBOMX YYBCTB, MBICICH W TOTPEOHOCTEW ISl TUIAHMPOBAHUS M PETYJISIHU
CBOCH JESTENbHOCTH; BJAJCHHE YCTHOW W THCbMEHHOW pPEYbl0, MOHOJOTHMUYECKOW KOHTEKCTHOW peublo.
OOy4Jaromuics CMOXKET:

® OIpEIeIATh 3a/1a4y KOMMYHUKAIIUH U B COOTBETCTBUH C HE OTOMPATh pEUEBhIC CPEICTBA;

e 0oTOMpaTh W WCIOJIb30BaTh PEUYEBBIC CPEICTBA B IMPOIECCE KOMMYHHUKAIMM C JPYTUMH JIFOJIbMH
(mmasior B mape, B MaJioi rpyIre u T. 1.);

® [PEJICTABJIATH B YCTHOM WJIM MUCbMEHHOM (opMe pa3BepHYTHIi IJ1aH COOCTBEHHOM e TEILHOCTH,

o COGHIO,Z[aTB HOPMBI HY6JIH‘IHOI>'I peuur, pCriaMCcHT B MOHOJIOIC U JUCKYCCHU B COOTBCTCTBHU C



KOMMYHUKaTUBHOU 3a/1a4eil;

® BBICKa3bIBaTh U OOOCHOBBIBATH MHEHHE (CY)KICHHE) W 3allpallMBaTh MHEHHE MapTHEpa B paMKax
JMaJora;

® MPUHHUMATH PEIICHUE B XOJI€ IAJIOTa U COTJIACOBBIBATD €r0 C COOECETHUKOM;

® Co3JIaBaTh MHCBMEHHBIC «KIUIIMPOBAHHBIC» W OPUTHHAIBHBIE TEKCTHI C HUCIOJIb30BAHUEM
HEOOXOIMMBIX PEUYEBBIX CPECTB;

® JCIOJb30BaTh BepOabHbIE CPEACTBA (CpEACTBA JIOTMYECKOW CBS3M) ISl BBIACIEHUS CMBICIOBBIX
OJIOKOB CBOETO BBICTYIUICHUS;

® JCII0JIb30BaTh HEBEpPOAIbHBIC CPECTBA WM HATJLIIHBIE MaTepHAIIbI, IOArOTOBICHHBIE/OTOOpAHHBIE
10J1 pyKOBOJICTBOM YUYUTEIS;

e JlelaTh OIICHOYHBIA BBIBOJ O JOCTIKEHUHM 1€ KOMMYHHMKAIIMHM HETOCPEICTBEHHO TIOCIe
3aBEpIIEHUS] KOMMYHUKATHBHOTO KOHTAKTa M 0OOCHOBBIBATH €TO.

13.  ®opmupoBaHWEe W pa3BUTHE KOMIIETEHTHOCTH B OOJACTH HWCIOJB30BaHHS HH()OPMAIIMOHHO-
KOMMYHMKAIIMOHHBIX TexHosorui (ganee — UKT). OOyuatroiuiics cMOXKeT:

e [IeJICHANIPABIIEHHO MCKAaTh U UCIIOJIb30BaTh HHPOPMAIIMOHHBIE PECYPChI, HEOOXOAUMBIE JJIsl PEeLICHUs
y4€OHBIX U MPAKTHYECKUX 3a/1a4 ¢ momolibio cpencts UKT;

® BBIOMpATh, CTPOUTHh M HCIOJB30BATh AJCKBATHYI0 MH(POPMAIMOHHYIO MOJENb ISl Mepeaadyll CBOUX
MBICTIEH CPEJICTBAMU €CTECTBEHHBIX M (DOPMATBHBIX SI3BIKOB B COOTBETCTBUH C YCIOBHSIMHA KOMMYHHUKAIIAH;

® BBIJICTATh MH(POPMAIMOHHBIA aCIEKT 3a/a4d, OIEPHPOBATH IAHHBIMH, WCIIOJB30BaTh MOJIETH
pelIeHus 3a/1a4H;

® JCIIOJIb30BaTh  KOMITBIOTEPHBIE  TEXHOJOTMM  (BKJIIOYass  BBIOOp  aJeKBaTHBIX  3a/ade
WHCTPYMEHTAIBHBIX MPOTPaMMHO-AIMIAPATHRIX CPEICTB M CEPBHCOB) U pEHIeHHs WHOOPMAIMOHHBIX M
KOMMYHHUKAIIMOHHBIX Y9eOHBIX 3a/la4, B TOM YHCIIE: BHIYHCIICHHE, HAMCAHUE MMHUCEM, COUMHEHHM, JOKIIA0B,
pedeparoB, co3iaHue Npe3eHTauui 1 Jp.;

® JCMOJb30BaTh HHPOPMAIUIO C YUETOM 3TUYECKUX U IPABOBBIX HOPM;

e co3iaBaTh MHGOPMAIMOHHBIE PECYPChl PAa3HOTO THIA U JJS Pa3HbIX ayAUTOPHM, coOnoAaTh
MH(POPMAITMOHHYIO TUTUEHY M TIPaBUiIa HHPOPMAIIMOHHOM 0€30TTIaCHOCTH.

MetanpeameTHble pe3yibTaThl OCBOCHHUS aJAaNTHPOBAHHONW 0Opa30BaTENbHOW MPOTrpaMMBbl OCHOBHOTO

o01ero oOpa3oBaHUs:

e 1) 1ns TIyxuX, ClabOCHBIIIANINX, TO3HOOMIOXITUX 00YyYarOIIUXCS:

e BIIaJICHUEC HABBIKAMH OIPENEICHUS U HCIpaBJIeHUs cHeupUYecKuX OMHUOOK (arpaMMaTu3MOB) B
MUCHbMEHHOM M YCTHOM peuu;

e 2) nns 00y4aromuxcs ¢ pacCTpOUCTBAMU ayTUCTHUECKOTO CIIEKTpa:

e (QopMmupoBaHHE CIOCOOHOCTH IIAHUPOBATh, KOHTPOJMPOBATh M OLICHUBATH COOCTBEHHbIEC Yy4eOHBbIE
JEHCTBUS B COOTBETCTBHM C IOCTABIIGHHOM 3aJaueil W YCIOBHUSIMH €€ pealu3allid MPU COMPOBONKIAIOIICH
MOMOIIY MeIarOrHYecKoro padOTHUKA U OPTraHU3YIOIIEH OMOIIH ThIOTOPA;

e (QopMmMupoBaHue YMEHHS OIpeaeisaTh Hauboiee d(hdeKTuBHBIE COCOOBI JTOCTIKEHUS pe3ylibTara Mpu
COTMPOBOXKIAIOIIEH MOMOIIH MEeJArOrMYecKoro pabOTHHUKA U OPraHU3YIOLIEH TOMOIIN THIOTOPA;

e (QopMupoBaHHE YMEHHS BBIMIOJHATH JEUCTBUS 10 33JaHHOMY alTOPUTMY WU 00pasiy mpu
COTMPOBOKIAIOIIEH MOMOIIH MEeJArOrMYecKOTr0 pabOTHUKA U OPraHU3YIOUIEH OMOIIU THIOTOPA;

e (QopMupOBaHHE yMEHHUs OIICHHBATh PE3YyNIbTaT CBOEH AEATEIHLHOCTH B COOTBETCTBUHU C 3a/laHHBIMU
3TaJIOHAMM MPU OPTaHU3YIOLIEH MOMOIIH ThIOTOPA;

e (QopMupoBaHHE YMEHHs aJCKBAaTHO pearupoBaTh B CTAHAAPTHOW CHUTyallMM Ha YCIeX U Heyaady,
KOHCTPYKTHUBHO JICHCTBOBATH JJaXKeE B CUTYaLIUSIX HEyCIeXa MPU OPraHu3yIoleld MOMOIIHU ThIOTOPA;

® pa3BUTHE CIOCOOHOCTH CaMOCTOSITENIBHO OOpaTUThCS K TeJarorndeckomMy paboTHUKY (Temarory-
TICUXOJIOTY, COLIMATFHOMY IEJarory) B cliyyae JIMYHBIX 3aTPYIHEHUN B pelIeHNH KaKoTo-1100 BOIpOCa;

e (QopMuUpOBaHHWE YMEHUS AaKTHBHOTO WCIIOJH30BAHHS 3HAKOBO-CUMBOJIWYECKHUX CPEICTB IS
npencTaBieHuss HHGopMaIuu 00 U3ydaeMbIX OOBEKTaX M MPOIeccax, Pa3IuYHBIX CXEM pEIIeHUsS Y4eOHBIX U
MPaKTUYECKUX 33J1a4 IPU OPraHU3yIoIIe MOMOIIM eAarora-fcuxojora u TbloTopa;

® pa3BUTHE CHOCOOHOCTH CaMOCTOSITENILHO JIEHCTBOBATH B COOTBETCTBHM C 3aJIAaHHBIMU STAJIOHAMH TPH
MOUCKe MH(OPMALIUU B PA3TMYHBIX UCTOYHUKAX, KPUTUUYECKU OIEHUBATh U MHTEPIPETUPOBATH MOIYUAEMYIO
MH(OPMALIUIO U3 PA3TUYHBIX UCTOYHUKOB.



2) IlpenmetHsbie
Breimyckauk HayuuTcss B 7-9 kiaccax (Ui MCHOJBL30BAaHUST B TOBCEAHEBHOW JKM3HU U OOECIICUCHHS
BO3MOXHOCTH YCIIEIITHOTO MPOJIOHKCHUST 00pa3oBaHus Ha 0A30BOM YpOBHE)
DJIeMeHThI TEOPUM MHOKECTB M MATEMATHYECKOI JIOTUKH
OnepupoBaTh Ha 0a30BOM ypoBHe! TMOHSTHSAMM: MHOXECTBO, DIEMEHT MHOKECTBA, IIOJMHOXKECTBO,
MPUHAJUISKHOCTh; 3aJaBaTb MHOMECTBA IMEPEYUCICHHEM HX JJIEMEHTOB; HAXOJUTh II€peceucHue,
00BeIMHECHNE, TIOJMHOKECTBO B IMPOCTEHIIMX CHUTYaIUsAX; ONEPHUPOBATh Ha 0a30BOM YpPOBHE TOHSTHUSIMH:
ompeneseHue, AakKCuoMa, Teopema, JI0Ka3aTelIbCTBO; MPUBOAUTH TMPUMEPhl U  KOHTPIPUMEPHI IS
MTOJTBEPIK/ICHUS] CBOMX BBICKa3bIBAaHUM.
B moBcexHeBHON KNU3HU U NMPH U3YyYEHUH JAPYTUX MPeAMETOB: HCIOJIL30BaTh rpauuecKoe MmpeacTaBlIcHue
MHOYECTB JUIsl OTIMCAHMS PEATbHBIX MPOLIECCOB U SIBJICHUM, NPU PEIICHUHU 33/1a4 APYTUX YUeOHBIX MIPEAMETOB.
UYncaa OnepupoBaTh Ha 0a30BOM YpPOBHE NOHSATHSMH: HATYPaTbHOE YHCIIO, IEJIO€ YUCIIO, OOBIKHOBEHHAS
Ipo0b, necsaTUYHAs Apo0b, CMEIIaHHas PoOb, PallMOHAIILHOE YUCIO, apuMETUUECKU KBAJIpaTHBIA KOPEHD;
WCIIOJIb30BaTh CBOMCTBA YMCEN W MIpaBuUja JIEHCTBUN MPHU BBHIMOJHEHUU BBIYUCICHUN; UCTIOIB30BaTh MIPU3HAKU
nenmuMocTd Ha 2, 5, 3, 9, 10 mpu BBIMOJHEHWUU BBIUUCICHUNW W PEIICHUM HECJIONKHBIX 3a7a4; BBHITIOJHATH
OKPYIJICHHE PAIIMOHAIBHBIX YHCENI B COOTBETCTBUMU C MPABUJIAMH; OLICHUBATh 3HAYCHHE KBAIPATHOTO KOPHS U3
MOJIOKUTETFHOTO IIEJIOT0 YUCIIa; pACliO3HaBaTh PAllMOHAIBHBIE U HPPAIlMOHAIBHBIC YUCIIA; CPABHUBATH YKCTIA.
B noBcenHeBHOI KM3HM M NPU U3yYeHUHU JAPYrUX NPeIMETOB: OIEHUBATH PE3YJIbTATHl BBHIYMCICHUHN MpHU
peIIeHNN TIPAKTUYECKUX 3a]1a4; BBITIOJHATH CPABHEHUE YHCEN B PEATbHBIX CUTYAIUSX; COCTABIATH YHCIIOBBIC
BBIPKEHUS TP PEIICHUU PAKTUICCKUX 3a7a49 U 3a/1a4 U3 IPYTrUX YUYECOHBIX TPEIMETOB.
To:knecTBeHHbIE MPeoOpPa3oBaHusA BEHITONTHATE HECIOKHBIE TPEOOpa30BaHUS ISl BBIYMCICHUS 3HAYCHHI
YUCJIOBBIX BBIPAKECHHUM, COJEPXKANIMX CTENEHH C HaTypaJdbHBIM TIOKa3aTelieM, CTETNeHH C IeJIbIM
OTPUIIATEIILHBIM TIOKAa3aTeJIeM; BBITIONHATh HECJIOXKHBIE MPEoOpa3OBaHMs IETBIX BBIPAXKEHUN: PACKPHIBATH
CKOOKH, TPUBOJUTH MOJOOHBIE CllaraeMble; HCIOJIb30BaTh (POPMYINIBI COKpAIIEHHOTO YMHOXXEHMs (KBaJpat
CYMMBbI, KBaJpaT pPa3HOCTH, PAa3HOCTb KBAJAPATOB) Ul YIPOIICHHUS BBIYUCICHUN 3HAYEHWH BBIPAKEHUH;
BBITIOJIHATh HECJIOKHBIE MpeoO0pa3oBaHus APOOHO-TMHEWHBIX BBIPAKEHUM W BBIPAXKEHHH C KBaJpaTHBIMU
KOPHSIMHU.
B noBcenHeBHOI KM3HM M TNPH HM3YYeHMH APYrUX MpeAMeTOB: NOHMMATh CMBICI 3allUCH 4YHCIa B
CTaHJIaPTHOM BHUJIE; ONEPHUPOBATh Ha GA30BOM ypOBHE MOHATHEM «CTaHJAPTHAS 3allUCh YUCIIaY.
YpaBHenusi u HepaBeHcTBa OneprpoBaTh Ha 6a30BOM ypOBHE MOHITHIMH: PAaBEHCTBO, YHCIOBOE PABEHCTBO,
ypaBHEHUE, KOPEHb YpaBHEHHUS, pEIIEHHWE YypaBHEHHUS, 4YHUCIOBOE HEPABEHCTBO, HEPABEHCTBO, pEIICHHE
HEPaBEHCTBA; MPOBEPATH CIPABEIMBOCTD YMCIOBBIX PABEHCTB U HEPABEHCTB; PEIIATh JIMHEITHbIE HEPABEHCTBA
Y HECJIOKHbIE HEPAaBEHCTBA, CBOJAIIMECS K JIMHEHHBIM; peliaTh CUCTEMbl HECIIOKHBIX JIMHEWHBIX ypaBHEHUH,
HEPAaBEHCTB; MPOBEPSTh, ABIAETCA JHM JAHHOE YHCIO peUICHHEeM YpaBHEHHs (HEpaBEHCTBA); peulaTh
KBaJIpaTHbIC ypaBHEHUS M0 GpopMysie KOpHEH KBaJIpaTHOTO ypaBHEHUS; U300pakaTh PelleHUs] HEPABEHCTB U UX
CHUCTEM Ha YUCJIOBOU MPSMOM.
B noBcenHeBHOI1 *KM3HM M NPH U3YYEHHUHU JPYTrUX MPeIMeTOB: COCTABIIAThH U PEIIaTh JIMHEHHbIC YPAaBHEHHUS
MIPH pEeIICHUH 33]]a4, BOSHUKAIOIINX B IPYTHX Y4EOHBIX MTPEIMETaX.
®ynkuun Haxonuts 3HaueHne GyHKIUU M0 33JAHHOMY 3HAYEHHUIO apTryMEHTa; HaXOJAUTh 3HAUeHHE apryMeHTa
M0 3a/IlaHHOMY 3HAYCHHIO (YHKIMH B HECJOXKHBIX CHUTyallUsX; OMPENENATh MOJIO)KEHHE TOYKH Mo e€
KOOpJIUHATaM, KOOPAMHATHI TOUKH MO €€ IMOJIOKEHUIO HAa KOOPAMHATHOM TIJIOCKOCTH; MO TpaduKy HAXOIUTh
o0acTh OmpeesieHrs, MHOXECTBO 3HAYCHUH, HylU (YHKIIHH, IPOMEXYTKHU 3HAKOTIOCTOSIHCTBA, IPOMEKYTKHU
BO3pacTaHusi M yObIBaHMsI, HauOoJiblllee M HAaUMEHbIlee 3HAUeHUs (PYHKIUU; CTPOUTH TpaduK ITUHEHHON
(GYHKIHH; IPOBEPSTH, SBISETCS JIU NaHHBIM rpaduk rpadukoM 3aJaHHON (HYHKINH (JTUHEHHON, KBaIpaTUYHOM,
00paTHON MPOMOPIHOHAILHOCTH); OMPEAENATh MPUOMMKEHHBIE 3HAUEHUS KOOPAWHAT TOYKH MepecedeHUs
rpadukoB QyHKIUN; omepupoBaTh Ha 0A30BOM ypOBHE MOHATUSMU: MOCIEAOBATEIBHOCTh, apUpMeTHIeCKas
Mporpeccusi, TeoMeTpuUuecKkas MpPOorpeccus; peniath 3aJadyd Ha MPOTPECCHH, B KOTOPBIX OTBET MOXET OBIThH
MOJIy4eH HEMOCPEACTBEHHBIM MOACUYETOM 0e3 MpUMEHEHUs (POpMYII.
B noBceaHeBHOI *KM3HU U NMPHU U3YyYeHUH PYTUX MPeAMETOB: HCIOIb30BaTh IPpaUKy peansbHBIX MPOIIECCOB
W 3aBUCUMOCTEH [UIsl OMpeAeNieHUs WX CBOWCTB (HAWOOMNBIIME M HAUMEHbBIINE 3HAUCHUS, MPOMEKYTKU
BO3pacTaHWsl M YObIBaHUS, OONACTH TMOJOXHUTEIbHBIX M OTPHUIATENHHBIX 3HAUEHUN U T.I.); UCIOJB30BATh
CBOMCTBa NMMHEIHON (DYHKIMH U ee TpaduK MPH PEIICHUH 3a7a4 U3 IPYruX Y4eOHbIX TPEIMETOB.

13,I[€CI> " AaJie€ — paclio3HaBaThb KOHKPCTHBIC ITPUMEPhbI 06IIII/IX IIOHSATHH I10 XAPAKTCPHBIM IMPU3HAKAM, BBIIIOJIHATH HeﬁCTBHH B
COOTBCTCTBHU C OIIPCACIICHUCM U HpOCTeﬁIHHMH CBOMCTBaMU HOHﬂTHﬁ, KOHKPECTU3UPOBATH MPUMEPAMHU O6IIII/I€ IIOHATHA.



CraTtucTHKa W Teopusi BeposiTHOCTeidl  IMeTh mpencTaBieHHE O CTATUCTHYECKUX XapaKTEPHCTUKAX,
BEPOSATHOCTH CIY4allHOTO COOBITHS, KOMOMHATOPHBIX 33/1a4ax; peuiarh MpocTeime KOMOMHATOPHBIE 3a0a4H
METOJIOM TPSMOTO M OPraHM30BAaHHOTO Iepedopa; MPEACTaBIATh JaHHBIE B BHJE TaONUI], AUArpamm,
rpaduKOB; 4HUTaTh HH(OPMAIMIO, TPEACTABICHHYI0 B BHJE TaONMIbI, JUarpamMMbl, rpaduka; ONpenensiTh
OCHOBHBIC CTATUCTHYECKHE XapaKTEPUCTUKU YHCIOBBIX HAa0OPOB; OLEHHBATh BEPOSATHOCTh COOBITHUS B
IIPOCTENIINX CIIy4asiX; UMETh MPEACTABICHUE O POJIM 3aKOHA OOJIBIIMX YHCET B MACCOBBIX SIBJICHUSX.

B mnoBceqHeBHOW JKM3HUM WM NPU H3YYEHMH [PYrUX NpeIMeTOB: OIICHHBATh KOJUYECTBO BO3MOKHBIX
BapHAaHTOB METOJIOM Iiepedopa; UMETh MPEACTABICHHE O POJH MPAKTUYECKH JOCTOBEPHBIX U MaJIOBEPOSTHBIX
COOBITHH; CpaBHHUBAaTh OCHOBHBIE CTAaTHCTHYECKHE XapaKTEPHCTUKH, IIOJyYCHHBIE B IPOLIECCE PEHICHUS
MIPUKIIAJHOM 3a/1a41, U3yUCHHUS PEATbHOTO SBJICHUS, OLIEHUBATh BEPOSATHOCTH PEAIbHBIX COOBITHI U SIBIICHUI B
HECIIOKHBIX CUTYaIHsX.

TexcToBble 3a1aun Pemats HECTI0XKHBIE CIOXKETHBIE 3a/1a4l Pa3HBIX THIIOB Ha BCe apu(METHYECKHE ICHCTBUS;
CTPOHTH MOJETHh YCIOBHS 3ahayd (B BHJIE TaOJHUIIBI, CXEMBI, PUCYHKa WJIM YpaBHEHHs), B KOTOPOW JaHBI
3HAYEHUS JABYX U3 TPEX B3aUMOCBS3AHHBIX BEJMYMH, C LI€JIbIO MIOMCKA PEIIEHUs 3a/1a4k; OCYIIECTBIATh CIIOCO0
MTOMCKA PEIIeHUs 33/1a4H, B KOTOPOM PACCYKJIEHUE CTPOUTCS OT YCIOBHS K TPEOOBAHUIO MM OT TpeOOBaHUS K
YCIIOBHIO; COCTaBIISITh IUIAH PEIIEHUS 3a/a4d; BBLACIATH OTalbl PpEIICHUs 33Ja4dd;, HHTEPIPETHPOBATH
BBIYMCIIUTENIbHbIE PE3YJIbTaThl B 3ajade, HUCCIEAOBATh IIOJIyUEHHOE pEUICHHE 3a/adyd; 3HaTh pas3inyue
cKopocTeil 00BEeKTa B CTOSYEH BOJE, MPOTUB TEUYCHUS W MO TEUCHHWIO PEKH; PellaTh 3aJa4d Ha HAaXOXKJICHHE
YaCTH YKCJIa U YKCJIa TI0 €r0 YacTH; pPellaTh 3aJa4i pa3HbIX TUIOB (Ha paboOTy, HAa TIOKYIKH, HA JBM)XCHUE),
CBSI3BIBAIOIINX TP BEJIWYHMHBI, BBIACTATh 3T BEIHMYUHBI U OTHOIICHUS MEXIY HHUMH, HAXOJUTh MPOIEHT OT
9pcia, YHCIO IO TPOIEHTY OT HEro, HaXOJWTh IPOIEHTHOE CHIDKEHHWE WM TPOIEHTHOE ITOBBIIICHHAE
BEJIMYMHBI; pelIaTh HECIOKHBIE JJOTMUECKHE 3a]IJa4d METOJIOM PacCyXACHUH.

B moBceaHeBHO# KM3HM M NPU H3YYEeHHHM JAPYTrHX NPeIMeTOB: BBIIBUTATh TUIMOTE3b O BO3MOKHBIX
MpeeTbHBIX 3HAYCHUSX HCKOMBIX B 3aJla4€ BEIMYHH (JIeIaTh MPUKUAKY).

OtHomenns OnepupoBaTh Ha 0a30BOM YpPOBHE MOHATHUSMHU: PAaBEHCTBO (DUTYp, paBHbIE (UTYPHI, PABEHCTBO
TPEYrOJbHUKOB, MApPAIJICNIBHOCTh MPSAMBIX, MNEPHEHIUKYIAPHOCTh NPSIMBIX, YIJIBI MEXAY MNPSMbIMHU,
MEePIEeHIUKYIIAP, HAKIOHHAs, TPOEKIHSI.

B noBcegHeBHOM KM3HM W NpPH M3YYeHHMHU APYrUX NMpeIMeTOB: HCIO0JIb30BaTb OTHOLIEHUS AJS PELICHHS
MPOCTEUIINX 3a7a4, BOZHUKAIOIINX B PEATbHOM )KU3HH.

I'eomerpuueckue ¢purypst OneprpoBaTh Ha 6a30BOM YpOBHE MOHATHIMH T€OMETPUUYECKUX (PUTYP; U3BIIEKAThH
nH(pOPMALIUIO O TeOMETpUYeCKuX (Urypax, mpeICTaBiICHHYI0 Ha YepTekax B SIBHOM BHUJE;, NPUMEHSTH IS
pelieHus 3ajady reoMeTpuueckue (axThl, €CIU YCIOBUS HUX NPUMEHEHHUs 3a/laHbl B SIBHOW (opme; pemiarb
3a/lauM Ha HAX0XJICHUE T€OMETPUUYECKUX BETUUYHH 0 00pa3iiaM Wil aJrOpUTMaM.

B noBceaHeBHOW KU3HH M NMPU H3yYeHUM JPYrHX NMpeIMeTOB: UCIOJb30BaTh CBOMCTBA I'€OMETPUUYECKUX
buryp Ui perieHus TUIIOBBIX 3aj1ayu, BO3HUKAIOIIUX B CUTYallUAX MIOBCETHEBHOM KU3HHU, 3a]1a4 MPAKTUYECKOTO
COJIepKaHusl.

HN3mepenusi u BbIYMCIeHUS] BBINONHATH HM3MEpPEHUE JIUH, PACCTOSIHHIA, BEITUYHMH YIJOB, C IOMOIIBIO
WHCTPYMEHTOB [UIsi M3MEPEHUH IJIWH U YTJOB; MPUMEHATh (OPMYNBI THepuMeTpa, IJIOmaaun U 00BEMAa,
IUIOMIAAM TIOBEPXHOCTH OTIEIbHBIX MHOTOTPAHHHUKOB TPHU BBIYMCICHHSX, KOT/Ia BCE JaHHbIE HUMEIOTCS B
yCcIoBUU; MpUMEHATh Teopemy llucdaropa, 0a3oBble TPUTOHOMETPHUYECKHE COOTHOLICHUS MAJISi BBIUMCICHUS
JUIMH, PACCTOSIHUM, TUIONIaiel B MPOCTEHIINX CIydasX.

B noBcegHeBHOM KM3HM U NMPH M3YYEeHHMHU JAPYrUX NPeAMETOB: BBIYHCIATH PACCTOSHUS HA MECTHOCTH B
CTaHJIAPTHBIX CUTYaIUAX, TUIOMIAJNA B MPOCTEUIINX CIy4yasX, IPUMEHATh (JOPMYIBI B TPOCTEHIINX CUTYaLIUAX
B [IOBCEJJHEBHOM JKU3HHU.

I'eomeTpuyeckne nmocrpoenust Mzo0paxxaTb TUNIOBbIE MJIOCKUE (PUTYPBI U (PUTYPBI B IPOCTPAHCTBE OT PYKHU U
C MIOMOUIbI0 UHCTPYMEHTOB.

B moBceqHeBHON KM3HM W NMPH M3YYeHHH APYIrHX NPeIMeTOB: BHIIOJIHATH MPOCTEHIINE MOCTPOCHUS Ha
MECTHOCTH, HEOOXOJUMBIE B pealbHON JKU3HU.

I'eomeTpuueckue npeodpazoBanus CTpoutsh GUrypy, CHMMETPHUHYIO JaHHOH (pUIype OTHOCHUTENBHO OCH U
TOYKH.

B noBceqHeBHON KM3HM M NPH M3YyYEeHHHU JAPYTHX NpeJIMeTOB: PACIO3HABATH JABWKEHHE OOBEKTOB B
OKpYXKarollleM MHUpE; paclo3HaBaTh CHMMETPUYHbIE (PUTYPBI B OKPYKAIOIIIEM MUDE.

BexTopsl M KoopaMHATBI Ha muockocTH OnepupoBaTh Ha 0a30BOM YPOBHE MOHSTHUAMH BEKTOP, CymMMa
BEKTOPOB, TPOU3BEJIEHHE BEKTOpPa HA YHCJIO, KOOPAMHATHI HA IJIOCKOCTH; ONPEAEIATh NPHOIMKEHHO
KOOPAMHATHI TOUKH 110 €€ M300pakeHUI0 Ha KOOPIAMHATHOM IJIOCKOCTH.



B mnoBcegHeBHOM KU3HM M NPH U3YYEHHH JPYIrUX IPEIMETOB: HCIIOIb30BAaTh BEKTOPBI I PELICHUs
IIPOCTEHUIINX 3a7a4 Ha ONPEAEICHUE CKOPOCTU OTHOCUTEIBHOIO JBUKCHHUS.

Hcropuss matematukn OnuchbiBaTh OTAEIbHBIE BBIJAIOIIMECS PE3Y/bTAThI, MOJYUYEHHBIE B XOJI€ Pa3BUTHUS
MAaTE€MAaTUKU KaK HayKH; 3HATh IIPUMEPbl MAaTEMAaTUYECKUX OTKPBITUM M UX aBTOPOB, B CBSI3U C OTEYECTBEHHOU
Y BCEMUPHOM UCTOPUEH; IOHUMATh POJIb MATEMATUKU B pa3BuTuu Poccuu.

Metoabl MaTemMaTukM BpiOupare MOIXOAAIIMI M3YyYEHHBIM METOJA JUIS PEIICHUH H3YyYCHHBIX THUIIOB
MaTeMaTH4eckux 3axad; IIpuBoauTs IpuMeppl MAaTeMAaTHYECKUMX 3aKOHOMEPHOCTEH B OKpYKarouleh
JNEUCTBUTEIBHOCTH U IIPOU3BEACHUAX HCKYCCTBA.

BEIMYCKHUK TOJTYYUT BO3MOXKHOCTh HAYUUTHhCS B 7-9 Kiaccax Juist oOecredeHus] BO3MOKHOCTH YCIHEIIHOTO
poJ0IDKeHHs 00pa30BaHus Ha 6a30BOM U YriyOJIEHHOM YPOBHSIX

DJIeMEeHTbl TEOPHMU MHOKECTB M MaTeMaTH4yecKoil JOrukm Onepuposamv” NOHAMUAMU: OnpeoeieHue,
meopema, aKkcuoma, MHOMICeCmeo0, XapakmepucmuKu MHOXCeCmad, dJ1eMeHn MHOXCeCmed, nycmoe, KOHe4Hoe U
OeckoHeyHoe MHOIHCECMBO, NOOMHONCECMBO, NPUHAONIEHCHOCMb, — BKIIOUEHUE, PABEHCMBO MHONCECME,
U300padxcamv  MHONCECMBAa U OMHOUIEHUE MHONCECME C NOMOWbI0 Kpyeos Jinepa, onpeoensims
NPUHAONEHCHOCTD DNEMEHMA MHONMCECBY, 00bEOUHEHUIO U NePecetenuio MHONCECME, 3A0aA8amb MHONCECHEO
C NOMOWDBIO NEpeqUcieHUss dNeMeHMOo8, CIOBECHO20 ONUCAHUSL, ONepupo8ams NOHAMUAMU: BbICKA3bIBAHUE,
UCMUHHOCMb U IOHCHOCTb BbICKA3bIBAHUSA, OMPUYAHUE BbICKA3bIGAHUL, ONepayull Hao BbICKA3bIBAHUAMU.: U,
U, He, YCl08HbIE BbICKAZLIBAHUS (UMNIUKAYUL), CIPOUMD 8bICKA3bIGAHUS, OMPUYAHUSL BbICKA3bIBAHULL.

B mnoBceaHeBHOIl KM3HM M TIPH H3YYeHUH APYTHX MPEIMETOB: CMPOUMb YENOYKU YMO3AKIIOUEHUU Ha
OCHOB8e UCNONb308AHUS NPAGUIL JIOUKU; UCHONb308AMb MHONCECMEd, ONepayuu ¢ MHONCECMEAMU, UX
epaguueckoe npedcmasienue 07 ONUCAHUS PEATbHBIX NPOYECCO8 U ABIEeHULL.

Yucna Onepuposamsv nOHAMUAMU: MHONCECMBEO HAMYPATbHBIX YUCET, MHONCECIBO YEablX YUCE, MHOMCECTNBO
PAYUOHATILHBIX YUCeT, UPPAYUOHATbHOE YUCTO, K8AOPAMHBIU KOPEHb, MHONCECMBO OelUCmMEUMeNbHbIX YUcel,
2eomMempuyeckas UHmMepnpemayusi HamypaibHbiX, YeablX, PAYUOHATbHBIX, 0eliCMEUMENbHbIX YUCe], NOHUMAMb
U 00BACHAMb CMBICA NO3UYUOHHOU 3aNUCU HAMYPAILHO2O YUCIA, BbINOJHAMb BbIYUCIEHUS, 8 MOM YUCTE C
UCNONL308AHUEM NPUEMOE PAYUOHATLHLIX BbIYUCTEHUL, BbINOJIHAMb OKPYeleHUe DPAYUOHATbHBIX YUCel C
3A0aHHOU MOYHOCMbIO; CPABHUBAMb PAYUOHATIbHBIE U UPPAYUOHAIbHbIE YUCAA, NPeOCmAasisimb PAYUOHAIbHOE
YUCIO 8 BUOe OecAMUYHOU OpobuU; YNOpA0OUUBAMb YUCIA, 3ANUCAHHbIE 8 8UOE OObIKHOBEHHOU U 0eCAMUYHOL
opoou,; naxooumv HO/] u HOK uucen u ucnonv3oeams ux npu peuwieHuu 3a0ad.

B mnoBceaHeBHOI KH3HH W TPH W3YYEeHHH JPYTHX NPEIMETOB: NPUMEHAMb NPAGULA NPUOTUNCEHHBIX
BbIYUCTICHULL NPU PEULeHUU NPAKMUYeCKUX 3a0ay U peueHuu 3a0ay Opyeux yueOHvlX npeomMemos,; 6blNOIHANb
CpaBHeHue pe3yIbmamos GbIYUCIeHU NPU DeuleHUuU NPakmuyeckux 3a0ay, 6 MoM Hucie NpUOIUNCEeHHBIX
BbIUUCTICHULL, COCIABIAMb U OYEHUBAMDb YUCTOBbIE BbIPANCEHUS NPU PEUEHUU NPAKMUYECKUX 3a0ay U 3a0ay u3
Opyeux YueOHbIX NpeOMemos, 3anucbleams U OKPYIsiMb YUCI08ble 3HAYEHUS PEeaNbHbIX GelUUUH C
UCNONb308AHUEM PAZHBIX CUCTEM USMEPEHUSL.

ToxnecTBeHHbIe TpeodpasoBanusi Onepuposamv NOHAMUSIMU CMENEHU ¢ HAMYPAIbHbIM NOKA3AmeneMm,
CmeneHu ¢ YeiviM OmpUyamenibHblM NOKA3amenem; 6blNOJHAMb NPeodpPA306anHUs. YEIblX GbIPANCEHUIL:
oeticmeus ¢ OOHOYJIeHAMU (CN0JCeHUe, 8blYUMAaHUe, YMHONCEHUe), Oelicmeus ¢ MHO20YIeHaAMU (Cllodcenue,
BbIUUMAHUE, YMHOJICEHUE), BbINOTHAMb DA3NONCEHUE MHOLOUIEHO8 HA MHONCUMENU OOHUM U3 CHOCODO0B:
8bIHECEHUE 30 CKOOKY, ePYNNUPOBKA, UCHOIb308AHUE YOPMYI COKPAUWEHHO20 YMHONCEHUSL, BbLOCISAMb K8AOPam
CYMMbL U PA3HOCMU OOHOYJIEHO8, DPACKIAObIEAMb HA MHOJMCUMENU KEAOPAMHBIL — MPEXUIEH, GbINOJHAMb
npeobpaz06anust  GbIPANCEHUL, COOEPAHCAUWUX CMENeHU C YelblMU  OMPUYAMETbHbIMU NOKA3aMeIsIMU,
nepexooums om 3anucu 6 ude CMeneHu ¢ YeablM OMpPUyamenbHblM NoKazameniem K 3anucu 8 eude opoou;
8LINOIHAMbL  NPeobpa308anuss OPOOHO-PAYUOHANLHBIX — BbIPANCEHUU: COKpaujeHue Opobetl, npuseoenue
aneebpaudeckux opobeu Kk obujemy 3HamMeHamenio, ClodceHue, YyMHoJiceHue, oeleHue aneebpauyeckux opooetl,
8036e0enue aneebpauieckol Opodu 6 HAMYPAIbHYIO U YeAyl0 OMPUYAmenvHyilo CMeneHb, 6blNOJHIANMb
npeobpaz06anuusl GbIPANCEHUL, COOEPAHCAUUX KBAOPAMHbBLE KOPHU, BblOENAMb K8AOpam CyMMbl Ul PAZHOCMU
08YUNEHA 6 BLIPACEHUAX, COOEPAHCAUWUX KB8AOPAMHbIE KOPHU, BbINOIHAMb NPeoOpa308aHUsl BbIPANCEHUL,
cooeparcauux Mooyv.
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B noBceaHeBHOI )KM3HM M NPHU U3YYeHUH APYTHX MPEIMETOB: 8bINOIHAMb NPEOOPA3Z08AHUs U OEUCMBUS C
YUCTAMU, 3ANUCAHHBIMU 8 CIAHOAPTIHOM 8U0e; 8bINOIHAMb NPeobPA3068aAHUS Al2eOPAUYECKUX BbIPAICEHUL NPU
peutenuu 3a0a4 Opyeux yueOHvix npeomemos.

YpaBHeHusi U HepaBeHcTBa Onepuposamv HOHAMUAMU. YPAGHEHUe, HEPABEHCMBO, KOPEHb YPAGHEHUS,
peuieHue HepageHcmed, PA6HOCUNbHbLE YPAGHEHUs, 001acmb onpedeneHus YpaeHeHus (HepaseHcmaea, CUCmeMmbl
VPasHeHUU Ul HepageHcms), peulams JuHeliHble YPAGHEeHUs U YPAGHEHUs, C800UMble K TUHEUHbIM C NOMOWbIO
MOACOECMEEHHBIX NPe0OPA308aHULL; peulamsb K8AOPAmHubvle YPAGHEHUs. U YPABHEHUS, C800UMbLE K KBAOPAMHbIM
€ NOMOUWBIO MOHCOECBEHHBIX NPEOOPA308aAHULL, peulamb OPOOHO-TUHElHblE YPABHEHUS, peulamb npocmeuuiue

UppayuUoHaIbHble YPAGHEHUS 8U0A «/f (x)=a, {f(x)= Jg(x) ; pewiams ypaguenus euoa X" =a; pewans

VPaBHeHUsL CNOCOOOM PA3NIOHCEHUSA HA MHONCUMENU U 3AMEHbl NEPEMEHHOU; UCNOIb308AMb MEMOO0 UHMEPBATIO8
071 peuieHust Yyeavix U OpoOHO-PAYUOHAILHBIX HEPABEHCNS, peulams JUHelHble YPAGHEHUs U HEPABEHCBA C
napamempamu, peuams Hecl0MHCHble K8AOPAMHble YPAGHEHUsL C NAPAMEMPOM,; PEUlamb HECIOHCHbIE CUCTIEMb]
JIUHEIHBIX YPABHEHUL ¢ NAPAMempamu; peulams HeCI0HCHble YPABGHEHUS 8 YeblX YUCTAX.

B mnoBceaHeBHOI KM3HM M NPH H3YYEHHH APYrHX MNPEAMETOB: COCMAGIAMb U peulams JuHelHble U
K6aopammubvie YpAaGHeHUsl, VPABHEHUS, K HUM CBOOAWUecs, CUCTeMbl TUHEUHbIX YPAGHEeHUll, HepaGeHCms npu
peuteHuu 3a0ay Opy2ux y4eOHblx npeomemos,; GblNOIHAMb OYEHKY NPpABOOn000dUs pe3yibmamos, o1y uaemblx
npu pewileHuu IUHEUHbIX U K8AOPAMHLIX YPAGHEHUU U CUCMeM JUHEUHbIX VPABHeHUU U HepaseHCms npu
peweHuu 3a0a4 Opy2ux yueOHbIX npeomemos, 8bloupams cOOmeemcmayiouue ypasHenus, HepaseHcmea Uiy ux
cucmemvl 0Nl COCMABIEHUS MAMEMAMUYECKOU MOOenU 3A0aAHHOU DealbHOU CUMyayuu Uiy NpuKiaoHol
3a0auu, ymemv UHMEPRPEmupo8ams HNOLYYEHHbIU NpU peuleHUul YPAaGHeHUs, HepaGeHCmed Wil CUCHeMbl
pesyavmam 8 KOHmeKcme 3a0AHHOU PeanrbHOU CUMYayuu Uiy NPUKIAOHOU 3a0adu.

®Oyuxunu Onepuposams NOHAMUAMU: DYHKYUOHATbHASL 3ABUCUMOCTb, DYHKYUSA, epaguK QyHKYuU, cnocoowl
3a0aHUsl YYHKYUU, apeyMeHm u 3HaueHue PyHKyuu, ooaacms onpeoeieHus U MHOXCeCMB0 3Ha4eHull QyHKyuu,
HYAU  (PYHKYUU, NPOMENCYMKU 3HAKONOCMOSHCMBA, MOHOMOHHOCMb (DYHKYUlU, YEMHOCMb/HEUEMHOCHb
@yHKYyuu, cmpoums epaguxu TUHeUHoU, KeaopamuiHou QyHKyul, 00pamuol NPONOPYUOHATbHOCIU, DYHKYUU
guda: Yy=a+ XL, y=vx,y=¥x, y= |X|; ma npumepe keadpamuunoil @ynryuu, uUcnoIL306aNML

+b

npeobpazosanus epagura @ynkyuu Y=f(x) ona nocmpoenus epaguxos @ymxyuii y=af (kx+b)+c;
COCMABIAMb YPABHEHUS NPAMOU NO 3A0AHHLIM YCIOBUAM. NPOX0Osujell uepe3 08e MOYKU C 3A0AHHBIMU
KOoOpOuHamamu, npoxoosujeli uepe3 OAHHYI0 MOYKy U NAPALIelbHOU OAHHOU NPAMOU, UCCIe008amb (HYHKYUIO
no eé epapuky, HAxoOUMb MHONMCECMBO 3HAUEHUL, HYIU, NPOMENCYMKU 3HAKONOCMOAHCIEA, MOHOMOHHOCMU
K68aAOpamu4HoU (QYHKYUU, onepuposamv NOHAMUAMU: NOCIe008AMENTbHOCHb, APUPMEMUYEcKas Npocpeccus,
2eoMempuyecKas NPoepeccust;, peuams 3a0ayu Ha apupMemuyeckyo u 2e0MempuiecKyro npocpeccuro.

B noBcenHeBHOW KH3HU M NMPH H3YYeHUH JAPYTHX MPEIMETOB: ULIIOCHMPUPOBAMb C NOMOWDBIO 2paduKa
PEAIbHYIO 3A8UCUMOCMb UTU NPOYecC NO UX XAPAKMEPUCMUKAM, UCHOIb308AMb CEOUCMEA U 2papuk
K68AOpamu4Hol (GyHKYuu npu peueHuly 3a0ay uz opyaux yu4eOHsvix npeomemos.

TexcroBble 3agaun Pewams npocmule U CILONCHBIE 3A0AYU PA3HBIX MUN0S, A MAKJiCE 3A0ayu NOBLIUEHHOU
MpPYOHOCMU, UCNONb308AMb PA3HbIE KPAMKUE 3ANUCU KAK MOOEIU MEKCMO8 CILONCHLIX 3a0ay 05l NOCMPOEHUs.
NOUCKOBOUL CXeMbl U peuleHust 3a0ay, pasiudams MoOelb MeKCma U MoOelb peuleHus 3a0adu,
KOHCMPYUpPO8ams K 0OHOU MOOEIU PeuleHlss HeCI0NHCHOU 3a0auu paztvle MOOeiu meKCma 3a0ayu; 3Hamo u
npuMeHamb 00a cnocoba NOUCKa peuleHus 3a0a4d (om mpedosanus K yClosuio u om yciosus K mpebo8anuio),
MOOenUpo8ams paccysicOeHusi npu NOUCKe peueHusi 3a0ay ¢ NOMOWbI0 2pagh-cxemvl, 6bl0eamb dMAansl
peutenus 3a0auu U co0epHcanue Kaxrcoo2o Imand, ymems 8bloupams ONMUMAIbHbIN Mmoo peuleHuss 3a0ayu u
0CO3HABAMb 6bIOOP MeMOOd, PACCMAMPUBAMD PA3IUYHbIE MEMOObL, HAXOOUMb PA3Hble PEUeHUs 3a0ayul, eciu
B03MOJICHO, GHATUZUPOBAMb 3AMPYOHEHUs. NPU PEeueHuU 3a0ay; 6bINOJHAMb PA3IUYHbIE NPeodpazo6anus
NPEONONCEHHOU  3a0auu, KOHCMPYUpPOS8Ams HOGble 3a0auu U3 OAHHOU, 6 MOM Yucie O0OpamHvle;
UHMEPNPEMUPOBAMb BbIYUCIUMENbHbIE PE3VIbmambsl 8 3a0ave, UCCie008amy NOJAYYEeHHOe peuleHue 3a0ayil;
AHATU3UPOBAMb BCEBO3MONCHBIE CUMYAYUU B3AUMHO20 PACHONONCEHUS 08YX 00BEeKMO8 U U3MEHeHUue Ux
Xapakmepucmuk npu COBMECMHOM OBUNCEHUU (CKOPOCMb, 8peMs, pACCMOosHUe) NpU peuleHuu 3a0ay Ha
osudiceHUe 08YX 00beKMo8 KAK 8 OOHOM, MAK U 6 NPOMUBONONONCHBIX HANPABIEHUAX, UCCLe008amb
8CEBO3MONCHBIE CUMYAYUU NPU PeUeHUU 3a0ay HA O08UJICEHUE NO peKe, pACCMAmpueamy pazHbie CUCHEMbl
omcuéma; pewams pazHooOpaA3Hble 3a0ayu «HA YaAcmuy, peuams U 000CHO8bIBAMb CE80€ peuleHue 3a0ay
(8b10enAms MAmMeMamu4ecKyro OCHO8Y) HA HAXOMCOeHUe Yacmu 4Yucia U Yucia no e20 Yacmu Had OCHO8e
KOHKPEMHO20 CMbICIA OpoOU; 0CO3HABAMb U OOBACHAMb UOCHMUYHOCIb 3A0ad PA3HLIX MUNOS, C8A3bIBAIOUSUX
mpu 8enuyunbl (Ha pabomy, HA NOKYNKU, HA OBUNCEHUE). BblOeNAMb MU BEIUYUHBL U OMHOUEHUS MeHCOy



HUMU, NPUMEHAMb UX NPU PEUeHUU 3a0ay, KOHCMPYUpo8ams coOCmMEeHHble 3a0ay YKA3aHHbIX MUN0S, 6]1a0emb
OCHOBHbIMU MEMOOaMU peulenus 3a0ay Ha CMeCU, CNiasvl, KOHYeHMpayuu; peuams 3a0auu Ha npoyeHmsl, 8
MOM Yucie, CIONXCHble NPOYeHMbl ¢ 0OOCHOBAHUEM, UCNONb3YS PA3HbLE CNOCODbL, peuams lo2udecKue 3a0aiu
PA3HBIMU CROCOOAMU, 8 MOM HUcle, ¢ 08YyMs OLOKAMU U C mpems OIOKAMU OAHHLIX C NOMOWbIO MAOIUY,
pewams 3a0a4u o KOMOUHAMOPUKe U Meopuu 8eposmHOCMell Ha 0CHO8e UCNONb308AHUSL U3YUEHHbIX MEMO0008
U 000CHOBbI6AMb peuleHUe; peulams HeClONCHble 3a0ayu NO MAmemMamuyeckol Cmamucmuke, 081d0emb
OCHOBHBIMU ~MEMOOAMU PeuleHUsi CIOJICeMmHbIX 3a0au: apupmemuueckull, areedopauueckuii, nepebop
8apUAHMO8, 2eoMempudecKutl, epaguueckuti, NPUMEHAMb UX 6 HOBbIX NO CPABHEHUIO C U3YYEHHLIMU
CUmMyayusx.

B mnoBceaHeBHOM MKM3HM W TPH H3YYEHUHM [PYTHX TMPEIMETOB: Guloelimb NpU peueHuu 3a0ay
XapakmepucmuKky paccmampueaemoll 6 3adaie Cumyayuu, OmIuyHvle Om peaibHblX (me, Om KOMOpbiX
abecmpazuposanucy), KOHCMPYUpPo8ams Ho8ble CUMYayuu ¢ Y4Emom dMux XapaKmepucmux, 8 YaCmHoCmu, npu
peweHuu 3a0ay Ha KOHYeHmpayuuy, y4umoléams NIOMHOCHb 8eWecmed; peuams U KOHCMPYUposams 3a0ayu
Ha OCHOB8e PACCMOMPEHUs DPeasbHblX CUMyayull, 6 KOMOpbiX He mpebdyemcsi MOYHbIL BblYUCTUMETbHbIL
pesyibmam, peuams 3a0ayu Ha 08UdCeHUe No peKe, paccmMampugads pasHvle CUCeMbl Omcyemd.

CratucTuKa U Teopusi BeposiTHOCTel Onepuposame nouwsmuamu: cmondyamvle u Kpyeogvle OUaACpamMmbl,
mabauybl OaHHbIX, cpedHee apupmemuyeckoe, mMeouanda, Haudonbuiee U HauMeHvliee 3HAYeHUs 6blOOPKU,
pasmax 6ulOOpKY, Oucnepcus U CmMaHoapmuoe OMKIOHeHUe, CAVYAUHAS USMEHYUBOCMb,  U3BTeKAmb
uHhopmayuro, npeoCmasieHHy0 8 maoauyax, Ha OUAspammax, spapurkax;, cocmasiims maobauysl, CMpoums
ouazpammul U epapuKu Ha 0CHO8e OAHHBIX, ONePUPO8AMb NOHAMUAMU. GAKMOPUAT YUCLA, NEPECAHOBKU U
couemanust, mpeyeoavHux Ilackans, npumeHames npasuio npou3eedeHUs Npu peulenul KOMOUHAMOPHbIX 3a0ay,
onepuposamv NOHAMUAMU: CAVYAUHLIIL ONbIM, CIVHAUHBIL 8bIOOD, UCHbIMAHUE, dJeMEeHMApHoe CIYyHauHoe
cobvimue (ucxood), Kuaccuveckoe onpeoeieHue BepoSIMHOCMU CAYYAUHO20 COObLIMUS, Onepayuu Hao
CYYAUHBIMU COOBIMUAMU, NPeOCMABIAMb UHGOPMAYUIo ¢ NoMowbio Kpyeoe Jiliepa;, pewamsv 3a0ayi HA
BbIUUCTICHUE BEPOAMHOCMU C NOOCYEMOM KOIUYECMBA 8APUAHMOE C NOMOWbIO KOMOUHAMOPUKU.

B mnoBceaHeBHO# KM3HM M TIPH HM3YYeHHH JPYrUX NPEIMETOB: U36IeKAMb, UHMEPNPEMUPOBAMb U
npeobpazosvleams UHGOpMaAyUI0, NPEOCMABIeHHYI0 8 MADIUYAX, HA OUASPAMMAX, PAPUKAX, OMPAACAIOUVIO
CBOUCMBA U  XAPAKMEPUCMUKU — DEalbHbIX NPOYecco8 U  AGIeHUll, Onpedeisims  CMAamucmuyecKue
Xapakmepucmuku 8blOOPOK NO MabIUyam, Ouazpammam, epauKam, 6biNOIHAMb CPAGHEHUE 8 3ABUCUMOCHIU
Om yeau peweHus 3a0a4u; OYeHUBaMb 6ePOSMHOCHb PEAlbHbIX COObIMULL U A6TIeHULL.

I'eomerpuueckne  ¢urypsl  Onepuposamv — NoHsmusMuU — 2eoMempuyeckux — ueyp;,  ussiexams,
UHmMepnpemuposams U npeoopaz0évléams UHGOPMAYUIo 0 2eOMempuYecKux Gueypax, npedcmasieHHyr Ha
uepmesicax, NPUMEHAMb 2eoMempuieckue Gakmol 01 peuleHus 3a0ay, 8 MOM Hucie, Npeonoaazaruux
HECKOIbKO WA208 peuleHus; QOopMyIuposams 6 NpoCmetux Cayudsx CceOUCmea U NpusHaku @ueyp,
00KA3bI6AMb 2e0OMeMPUYECKUe YMBEPIHCOeHUs, 61a0emb CMAHOApmHoU Klaccugurayuell HNiocKux gueyp
(MpeyeorbHUKO8 U HemblPEXY20NbHUKOB).

B noBcenHeBHOM KH3HH M NMPH WU3YYeHHH JPYTUX MPEIMETOB: UCNOIb308ANMb CEOUCMEA 2COMEMPUYECKUX
Queyp 01 peuwtenus 3a0ay NPAKMU4ecK020 Xapakmepa u 3a0a4 U3 CMeNCHbIX OUCYUNIUH.

OtHomenust Onepuposamsv NOHAMUAMU: PABEHCMBO Queyp, pasHvle (ueypuvl, paGeHCmEo mpeyeolbHUKOS,
napanieibHoCmy NPIMbIX, NEPREHOUKYIAPHOCTIb NPIMBIX, Yeibl MENCOY NPAMbIMU, NePNEeHOUKYIAD, HAKIOHHAS,
npoexkyus, noooodue ¢uzyp, nododHvie ucypvi, N0OOOHLIE MPEY2ONbHUKU, NpuMeHamb meopemy Daneca u
meopemy 0 NPONOPYUOHATbHBIX OMPE3KAX NPU peulenul 3a0ay, XapaKmepuzosanms 63AuUMHOe PACHONIONCEHUE
NPSAMOU U OKPYIHCHOCIU, O8YX OKPYHCHOCHEIL.

B moBceqHeBHON KU3HM W NMPH WU3YYEHHH JPYTUX MPEAMETOB: UCNOIb308ANMb OMHOUEHUS OISl PeUleHUs
3a0au, 603HUKAIOWUX 8 PEANbHOU JHCUSHU.

N3mepenns u Buruncienuss Onepuposams npeocmasieHusimMu o OuHe, niowaou, 06véme KaxK GeIudUHAMU.
Ipumensmo meopemy Ilugpacopa, ¢opmynvl niowaou, 006véma npu pewrenuu MHO2OULA20BbIX 3A0a4, 8
KOMOPbIX He 6ce OaHHble NPeOCmASIeHbl SI8HO, A MpeOylom 6bIMUCICHUN, ONepuposams 0oiee WUpOKUM
KOIUYeCmeom @opmyn OauHbl, NIOWaAou, 00beMa, BbIYUCIAMb XAPAKMEPUCUKU KOMOUHayui gueyp
(OKpyosicHocmeli U MHO20Y20bHUKOB) — GbIYUCIAMb — PACCMOAHUA — MexHcoy — ueypamu,  npumMeHsams
mpuzoHomempuieckue Gopmyavl ONisl 8bIYUCTIEHUL 8 DOJlee CIONCHBIX CAYUAAX, NPOBOOUMb BbIYUCTEHUS HA
OCHOB8€ PABHOBENUKOCIU U PABHOCOCMABNIEHHOCMU,; NPOBOOUMb NPOCMble 8bIYUCICHUS HA O0BEMHBIX MeNax;
Gopmynuposams 3a0a4u Ha 8blyUCTIeHUe ONIUH, NIOWAdell U 00BEMO8 U peulams Ux.

B noBcegHeBHOM KM3HM W NPH U3YYeHUM JIPYTHX NPEAMETOB: NPOGOOUMb BbIYUCIEHUS HA MECMHOCU,
npumeHsAms  QOpMyIbl  NpU  BLIYUCTICHUAX 6 CMENCHbIX VUeOHbIX NpeoMemax, 6  OKpycarouel
0eticmeumenbHOCU.



I'eomeTpuueckne NMOCTPoeHUst M3zobpasicams ceomempuyeckue ueypvl no meKcmogomy U CUMBONbHOMY
ONUCAHUIO; CBODOOHO ONEPUPOBAML YEPMENCHLIMU UHCIPYMEHMAMU 6 HECNONCHBIX CAYYAsAX, 6bINOIHAMb
NOCMpOeHUs. MpeyeoibHUKOS8, NPUMEHAMb OMmOoelbHble Memoobl NOCMPOEHUU YUPKYIeM U JUHEeUKou U
npoeooums npocmetiuiue UCCIe008AHUA HUCIA PeweHull, u300paxcams munosvie niockue @ueypvl u
0OveMHble mena ¢ NOMOWbI0 NPOCMEUUUX KOMNLIOMEPHBIX UHCTNPYMEHMO8.

B noBceiHeBHOIl KU3HM M NPH U3YYEHMH APYTUX MPeIAMETOB: GbINOIHAMb NpoCcmeluue NOCMpPOeHUs Ha
MeCmHOCMU, HeoOX00uUMble 8 PeanbHOU JHCU3HU, OYEHUBAMb PA3Mepbl PealbHblX 00BeKMOos8 OKPYHCAloujeco
mupa.

IIpeoGpazoBanus Onepuposamv noHsmuem O0BUNCEHUS U NPeodPaA308anusi nooodus, erademsv NPUEMamu
nocmpoenus Quayp ¢ UCNOIb308AHUEM OBUNCEHULl U NPeoOpazo8anull no0ooUs, NPUMEHAMb NOTYYEeHHbLE
3HAHUSL U ONBIM NOCMPOEHUU 8 CMENCHLIX NPeoOMemax U 8 pednbHblX CUMYAYUAX OKPYICcarouezo mupa,
cmpoums ghucypy, no00OHYI0 OAHHOU, NOIL308AMbBCSL CEOUCMBAMU NOO0OUSL Ol 0OOCHOBANUSL CBOUCME Puyp,
NPUMEHAMb CEOUCMBA O8UNCEHULL OJIsl NPOBEOeHUsI NPOCMEUUX 0O0CHOBAHUL C8OLICME puyp.

B mnoBcenHeBHOW JKHU3HU M TPH HU3YYEeHHHM JPYrUX HPEAMETOB: HPUMEHAMb CEOUCMBA OBUNCEHUL U
NpUMeHsamb nooooue 01 NOCMPOEHUN U BbIYUCTEHULL.

BexkTopbl M KOOPAMHATHI HA MJIOCKOCTH Onepuposamsv NOHAMUAMU BEKMOP, CYMMA, PA3ZHOCMb 8eKMOPOS,
npouseederue 8eKmopa Ha YUCI0, Y20l MeHCOY 8eKMOopamu, CKAIAPHOe Npou3eedeHie 6eKmopos, KoopOUHamsl
Ha NJIOCKOCMU, KOOPOUHAMbBL 8eKMOPA,; BbINOJHAMbL OeUCMEUs HAO BeKMopamu (Clodxcenue, 6blYUmarue,
VMHOJICEHUEe HA YUCTO0), BbIYUCTAMb CKATAPHOE NpouzgedeHue, Onpedeiams 6 NpOCMelux Ciyydasx yeoil
MedAHCOY 8eKMOPAMU, BbINONHAMb PA3N0NCEHUE BEKMOPA HA COCMABIAIOWUE, NPUMEHAMb NOJYYeHHble SHAHUS 8
Quzuke, no1b308amMbCsi POPMYNOU BIMUCIEHUS PACCIOAHUSL MEeHCOY MOUYKAMU NO U3BECHIHBIM KOOPOUHAMAM,
UCNONb308aMb YPAGHEHUs ueyp Olisl peuleHus 3a0ay, NPUMEHAMb 8eKMOpbl U KOOPOUHAMbL Olisl peuleHus
2eoMempuyecKux 3a0a4 Ha GblYUCIeHUe OJIUH, Y2l08.

B mnoBcenqHeBHOW KM3HM W NPH U3YYEHHHM [PYTHX NPEIMETOB: UCHOIb308AMb NOHAMUL BEKMOPO8 U
KOoOpOouHam OJisl peueruss 3a0a4 no guzuke, ceoepa@uu u Opyeum y4eoOHbim npeomMeman.

Hcropusi mareMaTuku Xapakmepuzo8ams 6K1A0 8blOAIWUXCI MAMEMAMUKOS 8 PA3eumue Mamemamuxu u
UHBIX HAYYHBIX 0O1acmell,; NOHUMAamb Poib MamemMamuxu 6 pazeumuu Poccuu.

Metoabl MaTreMaTUKHM Jcnonv3ysi u3yyeHHvle Memoovl, Npo8oOUMb  OOKA3AMENbCMBO,  BbINOIHANMD
onpogepoiceHue; 8blOUPams U3yUeHHble Memoobl U UX KOMOUHAyuu OJisl peueHus MamemMamuyeckux 3a0au,
UCNOTb308aMb  MAMeMAmMuyeckue  3HAHUS Ol ONUCAHUSL  3AKOHOMEPHOCmel 6  OKpycarwel
0elicCmeUmenbHOCMU U NPOU3BEOCHUSAX UCKYCCMBA, NPUMEHSAmMb Npocmetiuue npocpamMmHble Cpeocmeda U
INEKMPOHHO-KOMMYHUKAYUOHHBLE CUCTIEMbL NPU PEULEHUU MAMEMAMUYECKUX 3a0ay.

[IpenmeTHbIe pe3yabTaThl OCBOCHHUS aJallTUPOBAHHON 00pa30BaTEILHON MPOTPAMMBI OCHOBHOTO OOIIEro
00pazoBaHUs:

1) s crenbix v CIabOBHIANIUNX OO0YJArOIUXCSL:

BIIQJICHUE TMpaBUJIAMH 3allUCH MaTeMaTH4eCKUX (OPMYNI M CHEIHATbHBIX 3HAKOB pelibe(HO-TOUEeUHON
cucteMbl o0o3Hauenuii JI. bpaiins;

BJIaJICHUE TAaKTHJIBHO-0CSA3aTEIIbHBIM CITIOCOOOM 00CIeA0BaHUS U BOCIIPUATHS pelibe(HBIX N300pakeHUI
MIPeIMETOB, KOHTYPHBIX N300paKeHHI TeOMETPHUUECKUX (PUTyp U T.IL.;

YMEHHE YUTaTh peibedHbIe rpa@UKu AIeMEHTAapHBIX (PYHKINN Ha KOOPAUHATHOM MIIOCKOCTH, TPUMEHSATh
CrelHaibHbIe MPUCTIOCOOICHHS IS pelbeHOTO YePUCHNUS,

BIIaJICHHE OCHOBHBIM (DYHKIIMOHAJIOM MPOTpPaMMbl HEBU3YalbHOTO JOCTyMa K WH(OpPMAIMKM Ha JKpaHe
I[IK, yMmeHMe  UCHONB30BaTh  NEPCOHAIbHBIE  TU(MIOTEXHUYECKHE  CpeACTBa  HMH(POPMAIIOHHO-
KOMMYHHKAITIOHHOTO JOCTYIa CIENbIMHA 00Yy4alOIIUMHUCS;

2) i 00y4aroIUXCs ¢ HApYIIEHUSIMU OMOPHO-IBUTaTEIBHOTO armapara:

BIIJICHUE CIENHUATbHBIMA KOMIBIOTEPHBIMU CPEAICTBAMU TPEICTABICHUS M aHAIM3a JAHHBIX U YMEHHE
WCII0JIb30BaTh MEPCOHAIBHBIE CPEACTBA JOCTYNA C YUYE€TOM JIBUTaTENbHBIX, PEUEIBUTATEILHBIX U CEHCOPHBIX
HapyIIECHUN;

YMEHHE HCIOJIb30BaTh MEPCOHATBHBIE CPEACTBA TOCTYTA

COIEPXXAHUE PABOYEM [TPOT'PAMMBI bazosblili yposeHb



CodeprkaHue Kypca MameMmamuku e 7-9 knaccax

Ausreopa Yucna

PanuoHanbHble 4YHcda MHOXKECTBO palMOHANBHBIX uucen. CpaBHEHUE paIMOHATBHBIX YHCET.
JleficTBUS C pallMOHANIBHBIMU YUCHaMu. [Ipedcmasienue payuoHaibHo20 YUcia 0ecamuiHou 0poobio.

Hppauuonaabupie 4yuciaa lloHATHEe uppanMoOHAIBHOTO YwMcia. Pacmo3HaBaHWe WppalMOHAIBHBIX

gyucen. I[lpumepsl noxazatensCTB B anredpe. MppammoHanbHOCTh tmcna\/z . IlpumeHeHne B T€OMETPHUH.
CpasHenue uppayuonanvhvlx yucen. Muosxcecmeo oeticmeumenbHuIX Yuce.

ToxnecTBeHHbIE IPe0OPa30BAHUA

YucioBble U OyKBeHHble BbIpa:xkeHHsi BripakeHue ¢ TmepeMeHHOW. 3HAUYEHHUE BBIPAKCHHUS.
[ToncranoBKa BeIpaKEHUN BMECTO TIEPEMEHHBIX.

Heable Bbipa:kenuss CrerneHb C HaTypajdbHBIM TIOKa3areneM U e€ cBoiicTBa. [IpeoOpazoBanus
BBIPAKEHUH, COAepKaIUX CTENIEH! C HaTypaJlbHbIM IIOKa3aTEJIeM.

OpHouwneH, MHorowieH. JleWcTBUs € OJHOWIEHaMM W MHOTOWIEHaMM (CJIOKEHHE, BBIUMTAHHE,
yMHOK€eHHE). POopMynbl COKpaIIEHHOIO YMHOKEHUS: Pa3HOCTh KBaJApaTOB, KBaJApaT CYMMbI U Pa3HOCTH.
Pa3znoxxeHne MHOrowieHa Ha MHOMKUTENM: BBIHECEHHE OOILIEro MHOXHUTENs 3a CKOOKU, 2pynnuposxa,
npumeHenue Qopmyn CcoKpawéHno2o ymuodxcenus. Keaopammuwili mpéxunen, pasznodxcenue KeaopamHo2o
MPEXUNeHA HA MHONICUMETU.

/{poOHO-panMoHa/bHbIe BbIpa:keHusi CTeneHb ¢ LeibIM IokaszareneMm. [IpeoOpasoBanue npoGHO-
JUHENHBIX BBIPAXEHUI: ClIOKEHHE, YMHOXEHUE, NeleHHe. AnecedOpauueckas Opodw. Jlonycmumvle 3HAYEHUS
nepemeHHblX 8 OpOoOHO-payuoHanbHblx evipadicenusx. CoxkpaweHue ancebpauveckux opooeil. Ilpusedenue
aneebpaudeckux Opodei K obwemy 3HamenHamento. elicmeus ¢ aneeopauveckumu OpooOAMU. CILONCEHUE,
gbluUmMaHue, YMHoN CeHue, oellenue, 8036e0eHUe 8 CIeneHb.

IIpeobpazosanue vipasicenuti, coOepHcaujux 3HaK MooyJisl.

KBagpaTtuble kopHu Apudmernueckuili KBaJpaTHBIM KopeHb. IIlpeoOpa3zoBanHue BbIpakKeHUH,
COJIepXalUX KBaJpaTHbIE KOPHU: YMHOJKEHUE, JI€JI€HUE, BBIHECEHHME MHOXKHUTENS W3-TOJ 3HAaKa KOpHS,
8HeceHUue MHOMCUMes N0O 3HAK KOPHSL.

YpaBHeHNsI M HEPABEHCTBA.

PaBencrBa UncnoBoe paBeHCTBO. CBOMCTBA YUCIIOBBIX PABEHCTB. PABEHCTBO C MEpEMEHHOM.

YpaBuenus [lonsitTue ypaBHeHUs U KOpHs ypaBHEHUS. [Ipedcmasgnenue 0 pasHOCUIbHOCU YPAGHEHUI.
Obnacmob onpedenenus ypasHenus (001acmb OONYCMUMBIX 3HAYEHUL NePEMEHHOLL).

JIuHeilHOe ypaBHeHHEe W ero KOpHM PelieHue JIUMHEWHBIX ypaBHEHUU. JluHeunoe ypaeueHue c
napamempom. Konuwecmeo kopHeil nuneuno2o ypagHernus. Pewenue 1unetinbix ypasHeHuil ¢ napamempom.

KBaaparHoe ypaBHeHue u ero kopHu KBaaparHelie ypaBHeHHs. HenonHble kBajpaTHbIE ypaBHEHMS.
JIMCKpUMHMHAHT KBaApaTHOTrO YypaBHeHUs. DopMyna KOpHEH KBaJIpaTHOTO YypaBHEHUsA. Ileopema Buema.
Teopema, obpammuas meopeme Buema. PenieHue KBaJIpaTHBIX YpaBHEHHM: HCIOJIb30BaHUE (GOPMYIBI IS
HAXO0XJCHUS KOpHEH, cpaguueckuii mMemoo peuleHus, pasiodcenue Ha MHONdCUmMenu, noobop KopHeu c
ucnonv3osanuem meopemvl Buema. Konuuecmgo Kopueu K8aOpamHo20 YPABHEHUsl 8 3A8UCUMOCHU OM €20
ouckpumunanma. bukeadopammuvie ypasnenus. Ypasnenus, ceooumvie K JUHEUHLIM U KBAOPAMHBIM.
Ksaopammnuvie ypasnenus ¢ napamemponm.

/IpoOHo-panMoHa/ibHbIe YpaBHeHus Pemenue npocteiimux ApoOHO-IMHEWHBIX YpaBHEHUN. Peuwenue
OpPOOHO-PAYUOHATLHBIX YPAGHEHULL.

Memoowl pewrenusi ypasHenuii: Memoosvl paBHOCUILHBIX NPeoOpa308aHULl, MeMOO 3aMeHbl NEPEMEHHO,
epagpuueckuti memod. Hcnonvzosanue ceolicms Qynkyutl npu peuieHuu ypagHeHutl.

Ipocmetiwue uppayuonanvuvle ypasnenus euda | (x) =a, /f(x) =,/g(x).

Vpasnenus suoa x"=a .Vpaenenus 6 yenvix uucnax.

CucremMbl ypaBHeHHM#l YpaBHEHHE C JABYMs I€pEMEHHbIMU. JIMHEWHOE YypaBHEHUE C JBYyMS
MepeMeHHBIMU. [Ipamasn kax epaghuyeckas uHmepnpemayus TUHetH020 YPAaeHeHUs ¢ 08YMsl NepeMeHHbIMU.

[TonsTue cucremel ypaBHeHUM. PelieHue cuctemMel ypaBHEHUN.

MeTo1bl pelIeHHs CUCTEM JIMHEHHBIX YPaBHEHHH C IBYMsI IIEPEMEHHBIMU: 2paghuuecKuii Memoo, Memoo
CI0JICeHUs], METOI IO ACTaHOBKH.

Cucmembl TUHEIHBIX YPABHEHUL C NAPAMEMPOM.

HepaBencrBa YucioBbie HepaBeHCcTBA. CBOWMCTBA YUCIOBBIX HepaBeHCTB. [IpoBepka cripaBeIMBOCTH
HEPaBEHCTB MU 33/IaHHBIX 3HAYEHUSX MIEPEMEHHBIX.



HepasenctBo ¢ nepemennoit. Ctporue u HecTporue HepaBeHcTBa. Obiacms onpedenieHusi HepageHcmaea
(0bnacms 0ONYCmMuMbIX 3HAYEHUL NePeMeHHOLL).

Pemenue nuHeHBIX HEPABEHCTB.

Ksaopamnoe nepasencmseo u ez2o pewenus. Pewenue Keaopamuvlx HepaseHCM8: UCHOIb30BAHUE
ceolicme U epaguxa KeaopamudHou @GYHKYuu, Memoo UHMeP8anos. 3anucv peutenus KeaopaAmHO20
HepagseHcmaa.

Pewenue yenvix u 0pobHO-payuonanbHbix HepageHcme Memooom UHMepPSAlos.

Cucrembl HepaBeHCTB CuCTEMbl HEPaBEHCTB C OJHON NepeMeHHOU. PelieHne cucTteM HEpaBEeHCTB C
OJIHOW TEPEMEHHOW: JIMHEUHBIX, Keaopamubvix. VI300pakeHrne pelieHus CUCTEMbl HEPABEHCTB HAa YHMCIOBOM
MPsIMON. 3aMKCh PELIEHUSI CUCTEMbI HEPABEHCTB.

DyHKUUHA

Ilousitue (ynkumu JlekapToBbl KOOPAMHATHI HA IIOCKOCTH. POpPMHpPOBAHHME NPEICTABICHHHM O
METanpeIMETHOM MOHITHH «KOOpAMHATHDY. CrocoObl 3anaHus (YHKUMNA: aHATUTHYECKUU, TpapuuecKuid,
tabnuunbid. ['paduk dysaxkumu. [lpumepsl GyHKIMA, MOTydaeMbIX B MPOIECCE MCCISAOBAHUS Pa3TUYHBIX
peaJIbHbIX TMPOLECCOB M pelIeHus 3aaad. 3HaueHue (¢yHKOUM B Touke. CBoiicTBa (QyHKUMI: 005acTh
OTpeJeNieHUsl, MHOKECTBO 3HAYCHWM, HYJIH, TPOMEKYTKH 3HAKOMOCTOSHCTBA, UYEMHOCMb/HEUEéMHOCHDb,
MIPOMEXYTKH BO3pacTaHUs M yObIBaHUs, HauOoJIblIee U HauMEeHblIee 3HaueHus. MccnenoBanue pyHkuuu no eé
rpaduky.

Ilpeocmasnenue 06 acumnmomax.

Henpepvienocmo ¢pynkyuu. Kycouno 3aoannvie ¢oynkyuu.

JInneiinaa ¢ynkumsa CpoiictBa U rpaduk JnuHEHHOW (QyHKUIUU. YTia0BOW KOI(DOUIHMEHT MPSIMOM.
Pacnionoxxenue rpaduka TuHeHOW (YHKIMU B 3aBUCUMOCTH OT €€ YrjoBOro KOA(QQUIMEHTa U CBOOOJHOIO
wieHa. Haxoowcoenue xoaghpuyuenmos aunetinot QyHKyuu no 3a0aHHbIM YCIOBUAM: NPOXONCOeHUEe NPAMOLL
yepe3 06e MOUYKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXOHCOEHUEe NPAMOU Yepe3 OaHHYI0 MOYKY U NaApaileslbHOU
OAHHOU NPAMOIL.

KBaapatuunasi ¢pynkumus CpoiictBa u rpaduk kKBaapaTuyHOW (yHkuu (mapabona). Ilocmpoenue
epaguxa xkeadpamuyunou ynxyuu no mouxam. HaxoxxneHue Hyrnel KBaapaTUYHOW (QYHKLIHU, MHOJCECm8d
3HA4eHUll, NPOMeNCYMKO8 3HAKONOCMOAHCMEA, NPOMEIHCYMKO8 MOHOMOHHOCU.

. k k
ObpaTHas nponopunoHaabHOCcTh CBolicTBa QpyHKIMN Y =— Y = —. ['mnepOoua.
X X

I'pagpuxu @ynxyuii. Ilpeoopazosanue epaghuxa ¢ynkyuu y= f(X) 0na nocmpoenus epaguxos
¢gynxyuii suoa y = af (kx+b)+c.

I'pagpuxu pynryuii y:a+XLb, y=~x,y=%x, y=|x.
+

IMocaenoBaTesbHOCTH M mporpeccuu YucioBas IMOCIEAOBATENBLHOCTh. [IpuMepbl  YHCIIOBBIX
MOCIIEIOBATEIbHOCTEH. BecKOHeUHbIe MocieoBaTeIbHOCTH. ApudMeTHyeckas mporpeccus U e€ CBOMCTBA.
I'eomerpuueckas nporpeccusi. @opmyna obweeo uieHa u cymmvl N NEPEbIX UAEHO8 apu@dmemuueckon u
2eomempuyeckou npoepeccutl. Cxoo0auasncs 2eoMempuiecKkas npocpeccus.

Penrenne TeKCcTOBLIX 32124

3agaun Ha Bce apuMeTHUYecKHe AeiicTBHA PelieHre TeKCTOBBIX 3a/1a4 apU(PMETUISCKUM CIIOCOOOM.
Hcnonp3oBaHue TabIuUI, CXeM, YEPTEKEH, APYTHX CPEICTB MPEICTABICHUS TaHHBIX TP PEIICHUN 33/Ia4H.

3agaun HA IBH)KeHHE, Pa0OTy H MOKYNKH AHAaJIM3 BO3MOXKHBIX CUTYalluii B3aMMHOTO PACIOJIOXKCHUS
00BEKTOB TIPU MX JIBUKCHHH, COOTHOIIECHHSI 00BEMOB BBITIOJIHSIEMBIX PAa0OT IIPU COBMECTHOM padoTe.

3agaunM Ha YACTH, 10JIM, POUEHTHI PerieHue 3a7ay Ha HAXOXKJIECHHE YacCTH YHCIA M YHCIA TI0 ero
yacTu. Pemenne 3a1a4 Ha IPOIICHTHI U 1o, [IpuMeHeHrne ponopuii pu peleHNH 3a/1ad.

Jloruyeckue 3amaum Pemenue norudeckux 3amau. Pewenue noeuueckux 3adau ¢ nomowsto 2paghos,
mabauy.

OcHOBHBIE METOIbI pelleHusl TEKCTOBBIX 3a/ay: apudMeTHUECKUil, anreOpandeckuii, mepedop
BapUAHTOB. [lepsuynuvle npedcmasieHus 0 Opyeux mMemooax peulenus 3a0ay (ceomempuyeckue u epaguyeckue
Memoowl).

CTaTHCTHKA U TeOPHsI BEPOSITHOCTEMH

Crarucruka TabnuuHoe u TpadHUuUecKoe TPEACTABICHUE [TaHHBIX, CTOJIOUaThle M KPYrOBBIC
JMarpaMMbl, rpaduku, MPUMEHEHHE AUarpaMM U rpa)uKoB JUIsS ONMUCAHUS 3aBUCHMOCTEH PealibHBbIX BEJINYHH,
u3BleUeHUe MH(pOpMAIUK U3 TaOnuuIll, AuarpamMm u rpadukoB. OnucaTeabHbIE CTATUCTUYCCKHE MOKA3aTeIN



YHCIOBBIX HAOOPOB: cpeaHee apudmeruueckoe, meouara, HauOOIbIIEe W HAMMEHbIIEe 3HAYeHHA. Mepsl
pacceuBaHUs: pa3Max, OUCHEPCUsL U CIMAHOAPMHOe OMKIOHEHUe.

CnyvaitHast ©3MEHUMBOCTb. MI3MeHUMBOCTD NpU U3MepeHusIX. Pewarowue npasuna. 3axonomepnocmu 6
USMEHUUBBIX BETUUUHAX.

Cayuaiinbie coObiTHs Ciy4aifHbIE ONBITHI (DKCIEPUMEHTHI), 3JEMEHTAPHBIC CIIydailHbIC COOBITHS
(ucxompr). BepostHOcTH  3neMeHTapHBIX  coObITHH. CoOOBITHS B CIIydallHBIX  OJKCIEPHUMEHTaX U
ONaronmpusATCTBYIOIINE DJIEMEHTapHbIE COOBITHS. BeposTHOCTH  ciaydallHBIX  COOBITHHA. OMBITBI  C
PaBHOBO3MO>KHBIMHU 3JIEMEHTAPHBIMHU COOBITUAMH. Kiaccuueckue BEpOSATHOCTHBIE OMBITHI C MCIOJIb30BAaHUEM
MOHET, KyOUKOB. [Ipedcmasnenue cobvimuili ¢ nomowwsto ouazpamm Dinepa. I[Ipomusononodxicuvie cobvimus,
obveounenue u nepeceyenue coovimuul. Ilpasuno cnooicenus  eeposimuocmeit. Cuyuaiinviil  8b100p.
lIpeocmasnenue sxcnepumenma 6 6ude oepesa. Heszasucumvie cobvimus. Ymuoowcenue eeposmuocmen
Hezagucumvlx codovimuii. Ilocneooeamenvhvie Hezasucumvie ucnvimanus. llpencraBieHne O HE3aBUCUMBIX
COOBITHAX B )KU3HU.

Inemenmul kKomounamopuku Ilpasuno ymnoowcenus, nepecmanogxu, oakmopuan yucna. Couemanus u
yucno cowemanuu. Dopmyna uyucia covemanuu. Tpeyeonvnux Ilackans. Oneimbl ¢ OOABWUM YUCIOM
PABHOBO3MOJCHBIX DNIEMEHMApPHbIX coOblmuil. Bvluucnenue eeposmuocmel 6 onvlmax ¢ HpPUMEHeHUem
Komounamopuvix ¢opmyn. Hcneimanusa bBepuynnu. Ycnex u ueyoaua. Beposmmnocmu cobvimuii 6 cepuu
ucnvimanuu bepuynnu.

Cnyuaiinsle genuqunbvl 3HAKOMCMBO CO CIYUAUHBIMU BETUYUHAMU HA NPUMEPAX KOHEYHBIX OUCKDEMHbIX
cayuatinblx  eenuyuH.  Pacnpedenenue  sepoamnocmeti.  Mamemamuyeckoe — oxcuoanue.  Ceolicmea
Mamemamuyecko2o oxcudanus. [lonamue o 3akone bonvuux yucen. Msmepenue eeposmuocmei. Ilpumenenue
3aKOHA OONbLWUX YUCeN 6 COYUONO2UU, CMPAXO08aHUU, 6 30pABOOXpAHeHUl, obecnedeHuu 0Oe30nacHocmu
HaceNeHus 8 Ype3sblyaunblX CUMYayUusXx.

I'eomerpus

I'eomerpuueckne purypsl

durypsl B reoMeTpud H B OKpYy:KawiieM wmupe [eomerpuueckas d¢urypa. DopmupoBaHue
MIPe/ICTaBICHUIM O METaNpeAMETHOM MOHATUU «(DUTypay.

Touka, nmuHUs, OTPE30K, MpsAMas, Jyd, JOMaHas, IIOCKOCTb, Yrojl, OHcCceKTpuca yria u e€ CBOICTBa,
BH/JIbI YIJIOB, MHOTOYT'OJIBHUKH, KPYT.

OceBas cummeTpus reomerpuueckux uryp. LlenTpanbHas ciMMeETpHsi TEOMETPUUECKUX (PUTYD.

MHoroyroibHUKM MHOTOYroJIbHUK, €ro 3J€MEHThl M €ro CBOWCTBa. Pacro3HaBaHME HEKOTOPBIX
MHOT'OYTOJIbHUKOB. Buinykiavie u Hegvinykivle MHO20y20abHuKu. 1IpaBUIbHbIE MHOTOYTOJIbHUKH.

Tpeyronbauku. BeicoTa, mMeamana, OUCCeKTpuca, CpelHss JUHUS TpeyrojbHHKa. PaBHOOEIpEeHHBII
TPEYroJIbHUK, €ro CBOMCTBA W MPU3HAKU. PaBHOCTOpOHHUM TpeyroiabHUK. [IpsMOYroyibHBIN, OCTPOYTOJIbHBIM,
TYNOYTrOJIbHBIM TPEYTOJIbHUKU. BHEIIHKE yriibl TpeyroibHUKa. HepaBeHCTBO TpeyroJibHUKA.

Yerbipéxyronpuuku. Ilapamienorpamm, pomM6, npsMOYroJibHUK, KBaapaT, Tpamelus, paBHOOeApeHHAas
Tpaneuus. CBOWCTBA U IPU3HAKY Mapajjiesiorpamma, pom0a, IpsSMOyrojbHUKa, KBaIpara.

OxkpyxkHOCTB, KPYr OKpYXHOCTb, KPYT', UX 3JIEMEHTHI U CBOWCTBA; LICHTPAJIbHbIC U BIMCAHHBIE YIJIbI.
KacarenbHast u cekywas X OKPYXHOCTH, ux ceoticmea. BIHCaHHbIE M OINHMCAHHBIE OKPYKHOCTH s
TPEYTrOJIbHUKOB, YemblpEXY20IbHUKOE, NPABUILHBIX MHO20V20IbHUKOG.

I'eomeTpuueckue purypsl B npocTpaHcTBe (00bEMHBIE TeJa)

Mmnozcoepannuk u e2o snemenmol. Hazeanus mMno2oepanHuKo8 ¢ pazHvimM NON0NACEHUEM U KOAUUEeCBOM
epareti. llepBuuyHbIe TPENCTABICHUA O MHpaMHIE, Mapajienenunene, mnpusMe, cdepe, Iape, UUIHHAPE,
KOHYCE, UX JIEMEHTaxX U MPOCTEHIINX CBOWCTBAX.

OTtHowmeHnst

PagenctBo (puryp CBoiicTBa paBHBIX TPEYroJbHHUKOB. [[pr3Haku paBeHCTBA TPEYTrOJIbHUKOB.

MapanaeabHocTs NpsAMbIX [[pyU3HaKU U CBOMCTBA NapajIeNIbHBIX MPAMBIX. AKCUOMA NAPALLENIbHOCTU
Eexnuoa. Teopema Daneca.

Ilepnenaukyasipubie npsameie [Ipamoi yron. Ilepnenmukymnsap k npsamol. HakinonHas, mpoekuus.
CepenuHHBIN nepneHauKyIsip kK otpes3ky. Ceoticmea u npusnaxu nepneHOUKyJIAPHOCHU.

Iloooobue Ilponopyuonanvuvie ompesxu, nooobue ¢ueyp. Ilodobnvie mpeyeonvruxu. Ilpusnaxu
noooodus.

B3anMHoe pacnoJioxkeHue IPSMO U OKPY>KHOCTH, 08YX OKPYIHCHOCHEL.

HN3mepeHus u BbIYMCICHUSA

Beanuunsbl [lonarue Benuuunel. Jnnna. U3Mepenne nnuubl. EquHunbl udmMepenus JMHbL. BennunHa
yria. I'pagycHas mepa yria.



[TonsiTe o Tuomaau miIockoi Gurypsl u e€ cpoiicTBax. M3mepenue ruiomazeid. EnuHuIb n3MepeHus
IJIOLIA/IH.

[IpencraBnenne 006 00bEMe U ero cBolicTBax. M3mepenue o0béma. EnuHuUIBI H3MepeHus 00bEMOB.

HN3mepenus U BblYMCIeHUs VHCTpYMEHTHI U1 U3MEPEHUN U IIOCTPOEHUI; U3MEPEHUE U BBIYKCIICHUE
yrioB, AIUH (paccTosHuil), omanend. Tpuronomerpuueckue (GyHKIHMH OCTPOTO yriia B MPSIMOYTOJbHOM
TpeyrojibHuKe Tpuconomempuueckue @yHKYuu mynoz2o yena. BBIYHCICHHE 3JIEMEHTOB TPEYroJbHHKOB C
HCIO0JIb30BAHUEM TPUTOHOMETPUUECKUX COOTHOIIEHUN. DOpMyIIbl IIIOIIAIM TPEYTOJIbHUKA, TapajuieIorpaMma
U €r0 YaCTHBIX BUOB, (POPMYJIbI IJIMHBI OKPYKHOCTHU U IUIOIIA U Kpyra. CpaBHEHUE U BBIYUCIIEHUE TUIOIIA IEH.
Teopema [Tudaropa. Teopema cunycos. Teopema Kocunycos.

Paccrosinnsa Paccrosinue mexay toukamu. PaccTostHue OT TOUkM 10 HpSMOU. Paccmosinue medcoy
Queypamu.

I'eomeTpuyeckne nocTpoeHus

I'eoMeTrpuueckre NOCTPOEHUS I WILTIOCTPALIMKM CBOMCTB T€OMETPUUYECKUX (DUTYD.

WNHcTpyMeHTBI JUTsl TOCTPOSHUMN: IIMPKYIIb, IMHEHKA, YTONbHUK. [Ipocmetiuiue nocmpoenus yupkyiem u
JIUHEUKOU: nOCmpoeHue OUCCeKMpPUChHl yaia, NepneHOUKyIApa K npsSmMou, yaid, pagHo20 OAHHOMY,

Ilocmpoenue mpey2onbHuUK08 no mpém CmopoHam, 08yM CHOPOHAM U Y2lLy MedHcOy HUMU, CIMOPOHE U
08YM NPUNLEAHCAUUM K Hell YeTIaM.

/lenenue ompesxka 6 0aHHOM OMHOULEHUU.

I'eomeTpuuyeckue npeodpazoBaHus

IIpeoopazoBanus Ilonstue mnpeobOpazoBanus. IlpencraBieHne o0 MeTanmpeaIMETHOM TOHSITHH
«mpeodpazoBanuey. [lododue.

JBu:kenust OceBasi M LIEHTpaJIbHAasE CUMMETPUS, nOGOpom U napaiienvHuli neperoc. Kombunayuu
08UIICEHUL HA NIOCKOCMU U UX CBOUICMEA.

BekTopbl 1 KOOPAMHATHI HA MJIOCKOCTH

Bektopbl Ilonstne BekTOpa, ACWCTBUS HajJ BEKTOpaMH, HCIIOJIB30BAaHWE BEKTOPOB B (PHU3HKE,
PA304CeHUe 8eKMOpA HA COCMAgAowue, CKAIapHoe npouzeedeHue.

Koopaunatbel OCHOBHBIE TIOHSTUS, KOOPOUHAMbL BEKMOpd, PACCMOSHUE MeHCOy MOYKAMU.
Koopounamet cepeounvt ompesra. Ypasnenus gueyp.

IIpumenenue 6ekmopoe u KOOpOUHaAm 01 peueHusi NPOCMeIUUX 2eOMeMPULECKUX 3a0ay.

HcTtopust MaTeMaTUKH

Bosuuxnosenue mamemamuxu xax Hayku, smanel eé pazeumus. OCHO8Hble pazoeibl MamemMamuKu.
Buioarowuecs mamemamuxu u ux 6xnao 6 pazeumue HayKu.

beckoneunocmv mmuooicecmea npocmuix uucen. Hucina u onunel ompeskos. Payuonanvnvle uucna.
Ilompebrocmo 6 uppayuonanehvix yuciax. lixona Iugazopa

3apoorcoenue aneeopvi 6 Hedpax apugpmemuru. An-Xopezmu. PooicOenue OYKGEHHOU CUMBOIUKU.
Il.@epma, @. Buem, P. Jlexapm. Hcmopus eonpoca o0 Haxoxcoenuu Gopmyn KOpHeU aneeopaudecKux
ypasneHuii cmenenel, boavuiux yemuipéx. H. Tapmanws, [owc. Kapoano, HX. Abens, 2.1 anya.

llosenenue memooa KOOpOuHam, NO3BONANULE20 NEPesoOUmd 2eomMempuieckue 00beKmvl Had A3bIK
anzebpul. llosgnenue epaguxos ynxyuti. P. /lexapm, I1. @epma. Ilpumepsl pasnuunvix cucmem KoOpOUHAM.

3aoaua Jleonapoo Ilusanckozo (Qubonauyu) o kpoauxax, uucia Pubonayuu. 3adauva o waxmamuou
oocke. Cxo0umocms 2eomempuieckoll npocpeccuu.

Hcmoxu meopuu eeposmuocmeti. cmpaxosoe oeno, azapmuvie uepvl. I1l. Depma, b.Ilackars, A
bepnynnu, A.H.Koamozopos.

Om 3emnedenusn xk ceomempuu. Ilugpacop u eco wkona. @anec, Apxumeo. Ilnamon u Apucmomerns.
Ilocmpoenue npasunvhvix MHo2oy2orbHukos. Tpuccexyus yena. Keaopamypa kpyea. Yoeoenue xyba. Mcmopus
uucna . 3onomoe ceuenue. «Hauana» Eexnuoa. JI Diinep, H.U.Jlobauesckuii. Mcmopusa namozo nocmynama.

T'eomempus u uckyccmeo. I'eomempuueckue 3aKOHOMEPHOCIU OKPYAHCAIOUIE20 MUPA.

Acmponomus u ceomempus. Ymo u kax y3nanu Anaxcazop, Ipamocgen u Apucmapx o pazmepax Jlynet,
3emnu u Connya. Paccmosnus om 3emau 0o Jlynvr u Connya. Mzmepenue paccmosanus om 3emau 0o Mapca.

Ponv poccuitickux yuénvix 6 pazeumuu mamemamuxu. J1.Dunep. H.H.Jlobauesckuu, I1.J1. Yeoviues, C.
Kosanesckas, A.H.Koamozopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp |, wixona mamemamuueckux u HA8UeayKux HAyK, pazgumue
poccutickoeo ¢pnoma, A.H.Kpwinos. Kocmuueckas npoepamma u M.B.Kenoviuu.

PanuoHanbHbIe HEPABEHCTBA M UX CHCTEMBI

JIuHeliHOe W KBaJIpaTHOE HEPABEHCTBO C OJHON TEepeMEeHHOM, dYacTHOoe U oOliee pelieHue,
PaBHOCHIIBHOCTb, PAaBHOCHIIbHBIE NpeoOpa3zoBaHus. PannoHanbHble HEpaBeHCTBA ¢ OJHON MEepeMEHHON, METO/]



MHTEPBAJIOB, HECTPOTHUE U CTpOrue HepaBeHCTBA. CHCTEMBI TMHEWHBIX HEPABEHCTB, YaCTHOE U oO0I1Iee penieHne
CUCTEMbI HEPABEHCTB.

Cucrembl ypaBHeHUH

PannonanbHOoe ypaBHEHHE C JBYMs NEPEMEHHBIMM, PELICHUE YPAaBHEHMsI C JABYMs IEPEMEHHBIMH,
PaBHOCHIIbHBIE YPaBHEHUSI, paBHOCUJIbHBIE NTpeoOpa3oBanus. I paduk ypaBHEHHsI, CUCTEMa YpaBHEHUH C IBYyMs
[IEPEMEHHBIMH, PELIEHUE CUCTEMBbl YPABHEHHM C JBYyMsl IE€PEMEHHbIMU. METOJ MOACTaHOBKU, METO]
anreOpandeckoro CJIO0XKEHHs, METOJ BBEICHUS HOBBIX TEPEMEHHBIX, TPaQUUECKHN METOJ, PaBHOCHIHHBIE
CUCTEMBI YPaBHEHHUH.

YucaoBble pyHKumnu

OynKys, 00JacTh ONMpenesicHHe U MHOKECTBO 3HaUeHWH (YHKUWU. AHAIUTHYECKUH, TpadUuecKui,
TAaOJMMYHBINA, CIOBECHBIN crocoObl 3amanus ¢(yHkumu. ['papux ¢yHKIMH. MOHOTOHHOCTH (BO3pacTaHue H
yObIBaHrE) (DYHKIMH, OTPaHUYEHHOCTh (DYHKIHMHM CHHM3Y M CBEpXY, HaMMEHbIIEe M HauOoJblIee 3HAYCHHS
(GbyHKIMM, HenmpepbiBHAs (DYHKIIMS, BBINYKJIAs BBEPX WM BHU3. DlIeMeHTapHble QyHKIUU. YeTHas v HeueTHas
¢byakuun 1 ux rpapuku. IocsenoBare/bHOCTH U NPOrpeccun

UucnoBas mocnenoBaTenbHOCTh. llpuMepsl  uncioBbIX — mocnefoBareiabHocTed.  beckoHeuHble
nocyenoBarenbHoCcTU. Apudmernyeckas nporpeccust U e€ cBoiicta. ['eomerpuueckas nporpeccus. @opmyna
obujeco unena u cymmvl N Nepevix YleHo8 apughmemuueckol u 2eomempudeckou npozpeccuti. Cxoodawascs
2e0MempudecKas NPpocPeccus.

CraTuCTHKA ¥ TeopHusi BepOSITHOCTEl

Cuayuaiinbie coObITHS

CnyyvaitHble ONBITHI (3KCIEPUMEHTHI), dJIEMEHTapHbIE CilydaliHble cOOBITHS (MCXOJbl). BepostHocTn
areMeHTapHbIX COOBbITHI. COOBITHS B CIIydalHBIX SKCIIEpUMEHTaX M OJIaroNnpUsATCTBYIOLIUE 3JI€MEHTApHBIE
coObITHs. BepostHocTH ciydailHBIX COOBITHH. ONBITHI ¢ PAaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITHSMH.
Knaccuueckrue BepOSTHOCTHBIE OMBITHI C HCIIOJIb30BAHUEM MOHET, KyOMKOB. [Ipedcmasnenue cobwvimuil c
nomowvio ouazpamm Jiinepa. Ilpomusononosicuvie cobvimus, obveouHenue u nepecedenue coovimuii. Ilpaguno
cnoocenust gepossmuocmeit. Cnyuatinwiii 8v160p. I[lpeocmasnenue sxcnepumenma 6 suode oepesa. Hezasucumvle
coovimus.  YmHooiceHue @eposamHocmel  He3asucumvlx coovimuti. I[locnedosamenvhvie  Hezagucumvle
ucnvimanus. IlpencraBieHne o HE3aBUCUMBIX COOBITUSX B KU3HU.

Inemenmul kKomounamopuxu Ilpasuno ymHnooicenus, nepecmanogxu, hakmopuan yucna. Couemanus u
yucno covemanuil. Popmyna uucia covemanuu. Tpeyeonvrux Ilackans. Oneimsl ¢ OOABWUM YUCTIOM
PABHOBO3MOJICHBIX DJIeMEHMAPHbIX coObImull. Bvlyucnenue eeposmuocmel 6 onvlmax ¢ HpPUMEHeHUem
Komounamopuwix Gopmyn. Hcnevmanusi bepuyinu. Ycnex u ueyoauwa. Beposmuocmu codvimuil 6 cepuu
ucnvimanuu bepuynnu.

Cnyuaiinsle genuuunbvl 3HAKOMCMBO CO CYUAUHBIMU BETUYUHAMU HA NPUMEPAX KOHEYHBIX OUCKDEMHbIX
cayuatinblx - eenuyuH.  Pacnpedenenue  eeposmnocmeti.  Mamemamuueckoe — oxcuoanue.  Ceolicmea
Mamemamuyecko2o odxcudanus. Ilonamue o 3axone 6onrvuiux yucen. Msmepenue seposmuocmei. Ilpumenenue
3aKOHA OONbLUWUX YUCeN 6 COYUONO2UU, CMPAXO08AHUU, 8 30PABOOXpAHeHUl, obecnedeHuu 0Oe30nacHocmu
Hacenenusl 8 Ype3sbluyaublX CUMYayusx.

I'eomerpuss  I'eomerpuueckue purypbl

I'eomeTpuueckue purypsl B npocTpaHcTBe (00bEMHBIEC TEJIA)

Mmnozcoepannuk u eco snemenmol. Hazeanus MHo202panHUKO8 C PA3ZHBLIM NOJIONCEHUEM U KOIUYECMBOM
epaneti. llepBuyHbIe TpPENCTABICHUA O MHUpaMHIE, Napaiienenunene, mnpusMe, cdepe, Iape, UUIUHAPE,
KOHYCE, UX IEMEHTaX U NPOCTEUIINX CBOUCTBAX. Teopema cunycos. Teopema kocunycos.

BekTopbl 1 KOOPAMHATHI HA IVIOCKOCTH

Bextopsl Ilonstue Bekropa, IeWCTBUSA HaJ BEKTOpaMH, MCIIOJIb30BaHME BEKTOPOB B (H3UKE,
PA30J4CeHUe 8eKMOpa Ha COCMagaouue, CKAIapHoe npouzgedeHue.

Koopaunatbel OCHOBHbIE TOHSTUS, KOOPOUHAMbI BEKMOPA, PACCMOAHUE MeNCOY MOUKAMU.
Koopounamwi cepeounvt ompesxa. Ypaenenus gueyp.

IIpumenenue 6ekmopo8 u KoopouHam 0Jisi peueHuss NPOCMetUx 2e0Mempuieckux 3a0ad.



CopeprkaHu

e Tem yuebHoro Kypca

AJITEBPA 7 kaacc (105 yaca)

ba30Bb1ll ypOBEHb |

Yri1y0eHHbIH ypPOBEHD

TosKaecTBEHHbIE npeoﬁpasona}mﬂ. YucaoBblie aﬂreﬁpauqecm/le BbIPAKCHHUS.

Uto Takoe MaremMaTHyecKui fA3bIK. UTO Takoe mareMarndeckas Mojeib. JIMHEeiHOe ypaBHEHUE C OJHOM
nepeMeHHON. OCHOBHBIE METOJIbI PEIICHHS TEKCTOBBIX 3a1a4: apu(METUICCKHM, anredpandeckuii, mepedop

BapruaHToB. KoopanHartHas npsmast.

DYHKIUH .

JluneiiHOe ypaBHEHHUE C JBYMsI IIEPEMEHHBIMH U €r0
rpaduk. CpoiictBa M rpauK JIMHEHHOW (QYHKIHU.
YrinoBoit kodpduinuent upsmoi. Pacrnonoxenue
rpaduka nuHENHHONW (PYHKIMU B 3aBUCHUMOCTH OT €€
yriaoBoro ko3(dduuuenra u CcBOOOJHOro YJeHa.
dyuxuus  y = x? u ee rpaduk.

JluneitHoe ypaBHEHUE C JBYMsI IIEPEMEHHBIMHU U €ro
rpajuk. CpolicTBa M rpaduK JIUHEHHOW (QYHKIHH.
VYrinoBoii kodhdunmeHT mnpsMoi. Pacmnonoskenue
rpaduka JUHEHHOW (PYHKIMU B 3aBUCHUMOCTH OT €€
yriaoBoro ko3dduireHta M cBOOOJHOTO YJeHA.
Haxoxxnenue koapduimeHToB IMHEHHOW (QYyHKIIMH
0 3aJaHHBIM YCJIOBUSIM: TPOXOXKJIEHHE MPIMOI
yepe3 JIB€ TOYKM C 3aJaHHBIMU KOOpPJIMHATaMH,
IPOXOXKACHUE TNPSIMOM uepe3 JaHHYI0 TOYKYy U
napajuleJIbHOM NaHHOM nmpsimMoil. dyHkuus ¥ = f(x)
u ee rpaduk.

Cucrema AByX JIMHEHHBIX YPABHEHUH C IBYMH I

epeMEeHHbIMMU.

JInHeitHOe ypaBHEHHUE U €T0 KOPHHU.

Pemenne nuHEMHBIX ypaBHEHHIA.

JluHeitHoe ypaBHEHHE C JBYMSI I€PEMEHHBIMU.
[Tonstue cucrembl ypaBHeHUH. PelnieHue cuctemsl
YpaBHEHUH.

Metonbl pelieHusi CUCTEM JMHEWHBIX YpaBHEHUU C
JBYMsI IEPEMEHHBIMU: METO]I TIOJICTAHOBKH.
OCHOBHOM METOJI pEIICHUS TEKCTOBBIX
anreOpandecKui.

3a1a4;

MeToapl paBHOCHIBHBIX MPEeOOpa3oBaHUM, METOT
3aMEHBI IEPEMEHHOM, TpaUUECKUi METO/I.
Hcrnonp30BaHne CBOWCTB (PYHKITUH TP pEIICHUN

YpaBHEHUH.
Pemienue  nuHeiHBIX  ypaBHeHuW. KommuecTBo
KOpHEM JIMHEWHOTO yYpaBHEHHS. JIuneitHoe

YpaBHEHHUE C TAPAMETPOM.
Pemienue ypaBHeHHMI B LeNbIX yuchax. JIMHeHHOe
YpaBHEHUE C ABYMs IEPEMEHHBIMM.

[IpencraBinenne o rpauueckoil HHTEpIpETALUN
IIPOU3BOJIBHOTO YPaBHEHHUS C JIByMsI II€PEMEHHBIMU:
JIMHUU Ha IIJIOCKOCTH.

[lonatue cucrembl ypaBHeHUH. Pemienue cucrem
YpaBHEHUH.
[IpencraBnenue
YpaBHEHUH.
Meroapl pelieHUs] CUCTEM JIMHEMHBIX YpaBHEHUH C
IBYMsI MEPEMEHHBIMU TpaduyecKuil MeTod, MEeTO]
CIOKEHUs, MeToJ  mojcTaHoBKH. KomuyecTtBo
pelIeHni CUCTEMBI JIMHEWHBIX ypaBHeHUU. Cucrema
JUHENHBIX YpaBHEHMM C napaMeTrpoM. (OCHOBHOM

(6] PaBHOCHIIBHOCTHU CHUCTEM

MCTOI PCIICHHN S TCKCTOBLIX 3a1a4: anre6pqueCKHﬁ.

CreneHb ¢ HATYpPaJbHBIM NOKA3aTeJeM U e€ CBOICTBA.

Crermnens ¢ HAaTypaJbHBIM IIOKA3aTCJICM U €€ CBOICTBA.

Tabnuma ocHOBHBIX cTeneHel. CBONMCTBA CTENEHEN C

HaTypaJbHBIMU IMOKA3aTCIIAMU. YMHOXEHHE U JeJICHHE CTEIeHEN ¢ OIMHAKOBBIMU ITOKA3aTEeIIMU. Crerness ¢

HyJIeBbIM NIOKa3zareneM. IIpeoOpazoBaHusi BEIpaXKeHUH,

COACPKAINX CTCIICHU C HATYPAJIbHBIM ITOKAa34aTCJICM.

OnHowieHbl. ApuMeTnyecKue Onepanun HajJg OHOYICHAMM .

ITonstne ognowieHa. CTaHAapTHBINA BUJ OJHOYJIEHA.
CrnosxeHune ¥ BBIYUTAaHNUE OJTHOYJIEHOB.

YMHOK€EHNE 0/THOUIEHOB. Bo3BeieHNE OTHOUIEHOB B
HaTypaJIbHYIO CTETIEHb.

Jlenenue oTHOUJIEHA HA OJTHOUJIEH.

OI[HO‘-IJIGH, CTCIICHb  OJHOYJICHA. C

OJHOYJICHaAMHU.

JlelicTBus




MHOro4JeHbl. ApI/I(l)MeTI/I'leCKHe onepanuu Ha{i MHOTOYJICHAMU .

OcHoBHble TmOHATHA. CllO)KeHHME ¢ BBIYMTAHHE
MHOTOYJIEHOB. VYMHOKEHHE  MHOIOWwiIcHa  Ha
OJTHOYJICH. YMHOXKCHHE MHOIOWICHA HA MHOTOYJICH.
@OopMyIlbl  COKPAIEHHOTO YMHOXEHUS Pa3HOCTb
KBaJpaToB, KBaapaT CyMMbl M pa3HOCTH. JleneHue
MHOT'OWICHA Ha OJHOYJICH.

MHorousieH, CTENEHb MHOIOWIEHA.  3HA4YeHUs
MHOrouieHa. JIeHCTBUSA C MHOTOYWICHAMU: CIIOKCHHUE,
BbIUMTAaHUE, YMHOXEHUE, AeneHue. [IpeodpazoBanue
LEJIOr0  BBIpaXKEHUS B  MHOrowieH. ®Oopmyisl
COKpalI€HHOIO YMHOXEHUS: pPA3HOCTb KBAaJpaToB,
KBaJApaT CYMMBl WM  DPa3HOCTH. DopMyJIbI
npeoOpa3oBaHus CYMMBI M DPa3HOCTH KyOOB, KyO
CyMMBl M pa3HOCTH. MHOrowieHsl ¢ OJHOWU
nepeMeHHOl. CraHAapTHBIH BHMJI MHOTOWIEHa C
OJHOM IEPEMEHHO.

Pa3nokeHne MHOTOYJI€HOB HA MHOKHTEJIN.

Uro Takoe  pa3oKeHWE ~ MHOTOWICHOB  HA
MHOXUTENU. BbIHECEHHE OOIIEero MHOXUTEIS 34
CKOOKH.

Paznoxxenne  MHOTOWICHOB Ha  MHOXHTCIH:
BBIHECEHUE  OOINEro MHOXKUTENIS 3a  CKOOKH,
TPYNIUPOBKA, HCIIOIB30BaHuUe bopmyn

COKpAILIEHHOI'O YMHOXEHHS.

I'EOMETPHUSA (70 yacoB)

HavanabHble r¢cOMETPUICCKUE CBCACHUS .

Touku, npsimeie, oTpe3ku. JIyd u yrois. PaBenctBa reomerpudeckux ¢uryp. CpaBHEHUE OTPE3KOB U YIJIOB.
Cepenuna otpeska. buccektpuca yria. Jlnuna otrpeska. EnuHunel uamepeHus: otpe3koB. CBOWMCTBA UTMHBI
oTpe3koB. ['panycHas mepa yria. [Ipsmoii, ocTpeiid, Tymoi yriael. CBoiicTBa BenmuuyuHbl yria. CMeXHbIE U

BEPTUKAJIbHBIE YIIbl. [lepreHIMKYIISIpHBIE TPSIMBIE.

TpeyrojbHUKH.
Tpeyronbauku. [lepnennukynsp k npsmoil. Beicota, | TpeyronbHuk.  PaBHOOEApEHHBI  TpeyrojbHUK,
MeIHnaHa, OouccekTpuca, cpenHsis JIMHUS | CBOMCTBA u MPU3HAKH. PaBHOCTOpOHHUMI
TpeyrojbHuKa. PaBHOOEIPEHHBIN TPEYroJIbHUK, €ro | TpeyroJibHUK. Meauanbl, OHCCEKTPUCHL, BBICOTHI
CBOICTBa u MPU3HAKHU. PaBHOCTOpPOHHMI | TPEYTrOJIBLHUKOB. 3aMeuartesbHbIe TOYKH B
TPEYroJbHUK. TPEYrOJIbHUKE.
ColictBa paBHbIX TpeyroiabHUKOB. IIpu3Haku | CBoMicTBA M TpPHU3HAKKM PABEHCTBA TPEYrOJIbHUKOB.

PaBEHCTBA TPEYrOJIbHUKOB.

['eomeTrpuueckue MOCTPOCHHS s WILTIOCTPALUU
CBOMCTB reOMETpUYECKUX (Uryp.

HNHCTpyMEHTHI 711 TOCTPOEHUM: LIUPKYJIb, JTUHEHUKA,
YTOJIbHUK.

JlonoHUTETbHBIC
TPEYTrOJILHUKOB.
['eomeTpuueckue TMOCTPOCHUS JUIS HWILTIOCTPALUU
CBOMCTB reOMEeTpUYECKUX GUryp.

NuctpyMenTsl g noctpoenuid. Llupkyinb, TuHenka.
[Ipocreiiime NOCTPOCHUS LMPKYJIEM U JIMHEUKOM:
MOCTPOCHHUE OMCCEKTPUCHI yIiia, MEPHEeHIUKYIsIpa K
psIMOM, yriia, paBHOTO JaHHOMY.

Otanbl pelieHus 3a7a4 Ha IOCTPOCHHUE.

MIPU3HAKU paBeHCTBa

IMapanieabn

bI¢ IPAMBIC .

Omnpenenenve napajienbHbIX NpsAMbIX. [Ipu3Haku u
CBOMCTBA MapajlieNbHBIX MPSIMBIX

HpI/I3HaKI/I M CBOIiCTBa mapauiCJIbHbIX IIPAMBIX.
Axcruoma mapaajicJIbHOCTHU EBxnupa. HepBI/I‘{HBIe
MPEACTABJICHUA O HCCBKIIMJOBBIX T'COMCTPUAX.

CooTHOmIeHHEe MeK1y CTOPOHAMH M YIJIAMH TPEYT0JbHHUKA.

Cymma yII0B TPEYroJIbHUKA.
IIpsAMOYrOBbHBINM, OCTPOYIOJIBHBIM, TYIOYTOJIbHBIN
TpeyroiabHUKHU. HepaBeHCTBO TpeyronbHUKA.
Paccrosanne mexnay toukamu. PaccrosgHue OT TOYKH
JI0 TIPSIMOM.

CymmMma YIJIOB TPEYTrOJIbHUKA. Hepasencrso
TpeyrojibHuKa.  PaccrosHue  Mexay  TOYKaMH.
PaccrosiHue ot Touku A0 npsimoit. PaccrosiHue Mexay
MapajuieIbHBIMU MIPSMBIMHU.

[locTpoeHne TpPeyroJbHUKOB MO TPEM CTOPOHAM,
JIBYM CTOPOHaM M YIJy MEXIy HHMH, CTOPOHE U
IBYM TMPWISKAIIMM K HEW yriam, no opyeum

o1emernmam.




AJITEBPA 9 kaacc (102 yaca)

IHoBTOpenue ( 3 yaca)

PanmonanbHble HepaBeHCTBA M UX cucTeMbl (15 yacoB). JIMHeliHOE 1 KBaJpaTHOE HEPABEHCTBO C OJHOMN
IIEPEMEHHOM, YacTHOE U 00lllee pelleHre, paBHOCUIBHOCTb, PaBHOCUJIbHBIE ITpeoOpa3oBanus. PalmonanpHble
HEpaBEHCTBA C OJIHOM NMEPEMEHHOI, METOJl MHTEPBAJIOB, KPUBasi 3HAKOB, HECTPOTUE U CTPOrME HEPABEHCTBA.
DeMeHT MHOXECTBa, OJIMHOKECTBO JaHHOTO MHOJKECTBA, ITyCTOE MHOXecTBO. llepecedenne n oObeTuHeHNE
MHOKeCTB. CHCTEMBI IMHEWHBIX HEPABEHCTB, YaCTHOE U 00IIee pelIeHne CHCTEMBI HEPABEHCTB.

Cucrembl ypaBHenuii (16 yacos).
PannonanbHoe ypaBHEHHME C JBYMsI IE€PEMEHHBIMU, pEIIEHUE YPaBHEHHMs C JIBYMS IE€PEMEHHBIMH,
PaBHOCHJIbHBIE YpaBHEHUS, paBHOCUJIbHBIE TpeoOpazoBanus. ['paduk ypaBHEHUs, CUCTEMa YPaBHEHUMN C ABYyMS
MIEPEMEHHBIMH, PEIIEHUE CUCTEMBbl YPAaBHEHHH C JByMsI MNEpeMEHHbIMU. MeETOoJ MOACTaHOBKU, METO]
anreOpanvyecKkoro CJOXKEHHs, METOJ BBEJIEHUS HOBBIX INEPEMEHHBIX, I'padUUecKUil METOJl, PaBHOCHUJIbHbBIE
CUCTEMBI YPaBHEHHUH.

Yucaosbie pyHkunu(23yacos).

OyHKIMS, 00JaCTh OIpeNelIeHHe W MHOXKECTBO 3HAuYeHUM (QYHKIMHU. AHAIUTUYECKUM, TpapuuecKuid,
TaOMMYHBINA, CIOBECHBIN crocoObl 3amanus ¢yHkiuuu. ['paduk dyHKIMA. MOHOTOHHOCTH (BO3pacTaHHWe W
yObIBaHuE) (DYHKIMH, OrPaHUYEHHOCTh (YHKUHMHM CHU3Y U CBEPXYy, HaMMEHblllee M HaumOOJbIlee 3HAUECHUS
GbyHKIMM, HenmpepbiBHas (DYHKIIHS, BBIMYKJIAs BBEPX WM BHU3. DeMeHTapHble QyHKIUU. YeTHas u HeueTHas
¢byakun ¥ ux rpaduxu. CreneHHble (YHKIMHM C HAaTypalbHBIM IOKa3aTeleM, MX CBOMCTBAa M rpapuKu.
CBoiicTBa U rpaUKu CTENEHHBIX (QYHKIMHM C YETHBIM M HEUYETHBIM MOKA3aTeNsIMH, C OTPULATEIbHBIM LIEIIbIM
MIOKa3aTeeM.

IMporpeccuu (18 yacos).

Yucnosas nociaenoBarebHOCTh. CriocoO0bl 3alaHns YHUCIOBOM mOCiIenoBaTeIbHOCTH. CBOMCTBA YHUCIIOBBIX
MOCJIEI0BATEILHOCTEH, MOHOTOHHAS TOCIEA0BATEIbHOCTh, BO3PACTAIOIIAs TOCIEI0BATEIBHOCTD, YOBIBAIOIIAS
MOCJIEI0OBATEIbHOCTh.  ApH(pMeTHUecKass MPOrpeccHs, pPa3HOCTh, BO3pacTaloIlas MPOrpeccHs, KOHEUYHas
nporpeccus, ¢opMmyna n-ro uieHa apudmeTudeckoil mporpeccun, (Gopmyia CyMMbl YICHOB KOHEYHOU
apu(METUYECKOH  TPOTPECCHH, XapaKTEPUCTHYECKOE  CBOMCTBO  apU(PMETHYECKOW  MPOTPECCHH.
['eomeTpuueckast mporpeccusi, 3HaMeHaTeNb POTPECCHH, BO3pACTAIOIIAsl TPOTPeccrsi, KOHEYHAs MPOrpeccHs,
dbopmyna n-ro YjieHa T€OMETPUUYECKON Mporpeccuu, GopMysia CyMMbI YJIE€HOB KOHEUHON T'€OMETPUUYECKOMN
MIPOTPECCUH, XaPAKTEPUCTUICCKOE CBOMCTBO T€OMETPHUYECKOM IIPOTPECCHH.

JJIeMeHThl KOMOMHATOPUKHU, CTATUCTUKHU M TeOPUM BeposiTHOcTeil (12 yacos).

MeTo1pl pelieHus: MpoCTeUINX KOMOUHATOPHBIX 3a/1a4 (epedop BapHaHTOB, MOCTPOCHUE J€PEBA BApUAHTOB,
npaBwio yMHOXKeHus). dakropuan. OOmuid psag JaHHBIX U PSI JaHHBIX KOHKPETHOTO M3MEpEHUs, BapHaHTa
psla JaHHBIX, €€ KpaTHOCTb, YacTOTa M IMPOIEHTHAs YacTOTa, CrPYNIHUPOBAHHBIA psi  JaHHBIX,
MHOTOYTOJIBHUKM pacnpenenenus. OObeMm, pa3max, Mofa, cpeaHee 3HadeHue. CrydyaiiHble COOBITHS:
JOCTOBEPHOE M HEBO3MOKHOE COOBITHS, HECOBMECTHBIE COOBITHS, COOBITHE, MPOTUBOIMOIOXKHOE IaHHOMY
cOOBITHIO, CyMMa JBYX Cly4aliHbIX coObiTHil. Kiaccuueckas BeposTHOCTHas cxema. Kiaccuueckoe
OIpeieJIEHUE BEPOSITHOCTH.

NosTopeHue (15 yacos).

[Ipenycmotrpeno:

®  KOHTPOJIbHBIE PabOTHI — 7 YacoB.
® MOHHMTOPHHIOBBIE pa0OTHI-3 yaca.



IT'EOMETPHUSA 9 knace (68 uacoB)

MoBTOpeHue ( 2 yaca)
BekTopsbl. MeTon koopaunar (20uacos)

[Tonstue BekTopa. PaBeHcTBO BekTOpoB. Cll0KEHHE M BBIYMTAHME BEKTOPOB. YMHOXKEHHE BEKTOpa Ha
yucno. PasnokeHue BeKTOpa MO ABYM HEKOJUIMHEapHbIM BekTopaM. Koopaunatel Bexropa. IIpocreiimme
3a/layd B KOOPAMHATAX. YPAaBHEHUS OKPYKHOCTH M mpsAMOH. [IprMeHeHHMe BEKTOPOB M KOOPAMHAT IIPH
pEIICHUH 3a]a4.

CooTHOIIEHUSI MEXKIY CTOPOHAMM U YrJaMu TpeyrojbHuka. CkajsipHoe nmpou3BedeHne BekTopoB (14
4acoB)

CuHyc, KOCUHYC M TaHT€HC yria. TeopeMbl CHHYCOB U KOCUHYCOB. PelieHne TpeyroibHUKOB. CKallspHOE
IIPOU3BEICHUE BEKTOPOB U €r0 IPUMEHEHHE B TEOMETPUUYECKHX 3a/1a4ax.

JiimHa OKpY:KHOCTH ¥ TWIoAaAbL Kpyra (12 yacoB)

[IpaBunbHBIE MHOTOYTOJBHUKH. OKPYKHOCTH, OIHUCAHHAS OKOJO MPABUJIBHOIO MHOTOYrOJbHHUKA M
BIMCaHHas B Hero. [locTpoeHue nmpaBriIbHBIX MHOTOYTOJIBHUKOB. [[muHa okpyxHocTu. [lmomans kpyra.

JBu:xenus (10 yacoB)

OtoOpakenue miaockoctd Ha cebs. llonarue nBumxkenus. OceBas W LEHTpajbHAs CUMMETPUHU.
[Tapannensubiii neperoc. [loBopot. HamoxeHnus u ABUKEHUS.

HayvaJsbHble cBeieHusi U3 crepeomerpun ()

[Ipenmer crepeomerpun. ['eomerpuueckue Tela M TMOBEPXHOCTH. MHOTOTpaHHUKH: TMpPU3Ma,
napajuiefienunesa, nupamuaa, (Gopmynbl Uis BBIUMCICHHS UX 00beMOB. Terla M MOBEPXHOCTH BpAlllCHUS:
UWIMHID, KOHYC, cdepa, map, GOpMYIbl sl BBIYUCICHUS UX 00bEMOB.

006 akcuomax reomerpuu (2 yaca)
becena 06 akcnomax reoMeTpuu.

IMoBTOpenue. Pemenne 3axa4 (8 yacos)



TEMATHUYECKOE IINTAHUPOBAHUE

anrebpa 7 K.

Kon — | [Ipumeuanue.
Ne ypoka BO
ConepxaHue yaeOHOTO MaTepralia 9acoB
1-3 [ToBTOpEHUE 3
MarteMaTnyeckuii A3b6IKk. MaTeMaTuueckas Moaeab.14 9
4,5,6 UucnoBble 1 anredpandyeckue BbIPaKEHUsI. 3
7,8 Yt0 Takoe MaTeEMaTUYECKUHN SA3BIK. 2
9,10,11 | Yro Takoe MaTeMaTH4IECKast MOLEIb. 3
12,13 JluHeiiHOe ypaBHEHHE C OIHON epEMEHHOM. 2
14,15 KoopnunaTtHas npsimasi. 2
16 Konmponvnas paboma Nel «Mamemamuyeckuii 1
A3v1k. Mamemamuueckas mooenvy.
17 AHanu3 KOHTPOJIbHOM pabOTHI.
JInneiinasa ¢pynkuusa.12 u
18,19 KoopuHaTHas TIIOCKOCTb. 2
20-22 JluHeHOe ypaBHEHHE C IBYMS ITIEPEMEHHBIMU U 3
ero rpauk.
23-25 Jluneitnast yHKIUS U ee rpaduK. 3
26 Jluneitnas GpyHkuus y=Kx. 1
97 B3anmuoe pacnonoxkeHue rpaduKoB JIMHEHHBIX 1
byHKIMH.
28 Konmponvnas paboma Ne2 «Jlunetinas gynxyusy 1
29 AHanu3 KOHTPOJIBHOUW paboThI 1
CucreMbl IBYX JIMHEHHBIX YPABHEHHMH C IBYMs llepeMeHHbIMU.12 4
30,31 OCHOBHBIE TTIOHATHS. 2
32-34 Mero/1 IOICTaHOBKH. 3
35 Memoo aneebpauneckozo cioxceHus. 1
CucrteMbl IBYX JIMHEHHBIX YPABHEHUU C IBYMsI 4
36-39 MEePEMEHHBIMU KaK MaTEMaTHYECKUE MOICITH
peaIbHBIX CUTYallUH.
40 Konmponvnas paboma Ne3 « Cucmemul 08yx 1
JIUHEUHBIX YPABHEHUI ¢ O8YMs NePEeMEHHbLMUY
41 AHau3 KOHTPOJIBHOM paboThI 1
CreneHb ¢ HATYpPaJIbHBIM NOKAa3aTeJIeM U ee CBOMCTBA.6 4
42 Yrto Takoe CTENeHb C HATypaJIbHBIM MOKa3aTelleM. 1
43 Ta0uiia OCHOBHBIX CTEIIEHEN. 1
44,45 CBOIICTBa CTENEHU C HATYpPAJIbHBIM NOKA3aTEJIEM. 2
16 YMHOKEHUE U JIeJICHHE CTeNeHel ¢ 0IMHaKOBBIMU 1
MOKa3aTeIsIMHU.
47 CreneHb ¢ HYJIEBBIM MTOKA3aTEIEM. 1
CamocTosTenpHas padoTa.
OnHowieHbl. Apu()MeTHYeCKHe ONepanun HaJ OJHOWIEHAMN.9 4
48 [Tonsitne oguounena. CTaHAapTHBIN BUJ 1
OJTHOYJICHA.
49,50 Cio)xeHne U BRIYNTAaHUE OJHOYJIECHOB. 2
51,52 YMHOKEHHe oTHOUIeHOB. Bo3BeneHmne oqHowieHa 2
B HATypaJIbHYIO CTETICHb.
53,54 Jlemenue ogHOYIICHA HA OTHOYJICH. 2
55 Koumponvnas paboma Ned «Apugpmemuuecxue 1

onepayu Ha0 0OHOUJICHAMUY




56

| Ananus KOHTPONIBHOH PaGOTHI

| 1

MHOro4JeHbl. Apm])MeTuqecKne onepanuu HaJq MHOro4wieHaMu.16 1

o7 OCHOBHBIE TTOHSATHS. 1

58,59 CrnoxeHne 1 BEIYUTAaHUE MHOTOYJIEHOB. 2

60,61 YMHOXEHNE MHOTOWIEHA HA OJHOYJIEH. 2

62-64 YMHOXEHHUE MHOTOUYICHA HA MHOTOYJICH. 3

65-69 | @opMyIBl COKPAIIEHHOTO YMHOKECHHSL. 5

70 Jenenne MHOTOYICHA HA OTHOYWICH. 1

71 Koumponvnas paboma No5 «Apugpmemuueckue 1
onepayuu Hao MHO2OUJICHAMUY

72 AHanu3 KOHTPOJIbHOM paboThl 1

Pa3jioskeHne MHOTOYJIEHOB HA MHOKUTEIN. 12 4y

73 UYTo Takoe pazoKeHre MHOTOYJICHOB Ha 1

MHOKHTEJIH.

74-76 Brinecenne 0011ero MHOKHTEIS 32 CKOOKH. 3
Cnocob epynnuposxu.

77-81 PaznioxxeHre MHOTOYJICHA HA MHOKHUTEIH C 5
MTOMOIIBI0 (HOPMYIT COKPAIIEHHOTO YMHOKEHHUSI.
Paznooicenue mrocounenos na MHodzCUmMenu ¢
NOMOUWbI0 KOMOUHAYUY PA3IUYHBIX NPUEMOS.
Coxpawenue aneeopauueckux opooel.

82 Toxnecrsa. 1
83 Koumponvnasa paboma Ne6 « Paznoocenue 1
MHO20UJIEHO8 HA MHONCUMENLY.
84 AHanu3 KOHTPOJIBHOM paboThI 1
Dyuknusa y=x2.10 g

85-87 OyHKUa Y=X? u ee rpaduxk. 3

88,89 I'paduaeckoe pernieHne ypaBHEHHIA. 2

90-92 | Yro o3nauaer 3amuch Y=Ff(X). 3

93 Konmponvnas paboma Ne7 «@ynxyus y=x? u ee 1
epaghuxy.

94 AHanu3 KOHTPOJIBHOM paboThI 1

95-100 | UToroBoe moBTOpPEHME. 6

101 Tooosas koumponvHas paboma 1

102,103 | [IpoekTHass neATEIHHOCTD 2

104,105 | Pesepn 2

TEMATHUYECKOE IINTAHUPOBAHUE T'EOMETPUA 7 xknacc,

Ne Kosuuy | [Ipmeyanue
Tema ypoka, pa3gea €CTBO
ypOKa
4acoB
HauaavHble 2eomempuyeckue ceedeHus (10uacoes)
1. [IpssMas u oTpe3ok. Jlyd u yrou 1
2. | CpaBHeHHE OTPE3KOB U YIJIOB 1
3. H3MepeHUEe OTPE3KOB. 1
4. | Pemrenue 3azjaumno tTeMe « U3MepeHHne 0oTpe3KoB». 1




H3MmepeHue yrios.

6,7 | CMexHbIe U BepTUKa/IbHbIE YIJIbl

1. | [lepneHAUKYJISpHBIE IPSIMBIE.

9. | Pemenue 3azau

10. | KommpoavHasa pa6oma N 1 no meme «OcHO8Hble cgolicmea

npocmetiwiux 2eomempuyeckux gpuayp. CmedxncHwle u
8epPMUKA/IbHbIE Y2/1b1»

TpeyzoavHuk (18uacos)

11 | TpeyroJbHHUKH.
12 [lepBBIM IpU3HAK paBEHCTBA TPEYTOJbHUKOB
13 | Pemienuve 3aia4y Ha NpUMeHeHUe I1epPBOro MPU3HaKa
paBeHCTBA TPeYTroJbHUKOB
14 | llepneHAUKYyJISIp K psiMON. MeiuaHbl, GUCCEKTPUCHI U
BBICOTHI TPEYTrOJIbHUKA.
15 | CBoiicTBa paBHOOEAPEHHOTO TPEYTOJbHUKA
16 | Pemienue 3aa4 no teMe «PaBHOGeJpEeHHBIA TPEYTOJbHUK»
17
18 | Bropo# npr3HaK paBeHCTBa TPeyroJibHUKOB
19 PelieHue 3a/1a4y Ha IpYMeHeHUe BTOPOTro IpU3HaKa paBeHCTBaA
TPeyroJIbHUKOB
20 | TpeTuil npU3HaK paBEeHCTBA TPEYTOJbHUKOB
21 | PemieHue 3a7ja4 Ha IpUMEHEHHe TPeTbero pyu3HakKa
paBeHCTBA TPEYTroJbHUKOB
22 | OkpyxHOCTb. [locTpoeHHe IUPKYIeM U IUHENKOH.
23 [IprMepsl 3a7ja4 HA IOCTPOEHUE.
24 PemleHue 3a1a4 Ha NOCTPOEHUE.
25,26 | PemeHue 3a71a4 Ha NpUMeHeHHe IPU3HAKOB paBeHCTBa
TPeyroJIbHUKOB
27 | KonmpoavHasa pa6oma Ne 2 no meme «Tpey2onbHUKU»
28 | AHa/IM3 KOHTPOJIbHOM pabOThL

IlapanaenvHsie npsimele (13uacos)

29,30

OnpezeneHue napaiiebHbIX NpsAMbIX. [I[pu3Haku




MnapajjieJIbHOCTH IPAMBIX

31 | [[pakTU4eckue cnoco6bl NOCTPOEHUs Mapasljie/IbHbIX NPAMbIX | 1
32,33 | Pemienue 3aaay no teMe «[I[pM3Haku napaaiesbHbIX NPSIMbIX» | 2

34 | AkcuoMa napaJsieJIbHbIX NPAMBIX 1

35, | Teopema 006 yrsiax, 06pa3oBaHHbIX IByMs NapaJijie/IbHbIMU 2

36 | npaAMbIMM U ceKyleil.

37 | Pemenue 3aga4 no teme «llapasiesbHble npsaMblie» 3

39

40 | KonmpoavHas pa6oma N2 3 no meme «IlapasienbHble 1

npsimMole»
41 | AHa/IM3 KOHTPOJIBHOM paboThL. 1

CoomHouleHUs1 Mexcdy CmopoHamu u yzaamu mpeyzoabHuka (20uaca)

42, | CymMa yrj10B TpeyroJabHUKa 2

43

44, | CoOoTHOILIEHUA MeX/y CTOPOHAMHU U YIJIaMU TPeyroJbHUKA 2

45

46 | HepaBeHCTBO TpeyroJibHUKa 2

47

48 | KompoawvHas pa6oma N2 4 no meme «Cymma yan108 1
mpeyzoabHuka. CoomHoweHust mexcdy y2/AaMu U CmopoHaMu
mpey20/AbHUKa»

49 | HekoTophble CBOKMCTBA NPSIMOYTOJIbHBIX TPEYT0JIbHUKOB. 1

50 | HekoTopsle cBOKCTBA NPSAMOYTOJIbHBIX TPEYTOJbHUKOB. 1
PelmeHue 3a7a4 .

51, | [Ipu3Haky paBeHCTBa NPSAAMOYTOJAbHbIX TPEYTOJIbHUKOB 2

52

53 | PaccTtosiHue OT TO4YKM A0 npsiMoi. PaccTosiHMe Mexay 1
napaJijieJIbHbIMU NIPAMbBIMHU

54 | IlocTpoeHue TpeyroJbHUKA IO TPEM 3JIeMEHTaM 3

56

57,58 | Penlenue 3aa4 Ha NOCTPOEHUE 2
59 Pemenue 3az1a4 no teMe «COOTHOUIEHUA MeXAy CTOpOoHaMU U | 1

yrJIaMU TpeyroJibHUKa».

60 | KompoavHas pa6oma Ne 5 no meme «IIpsimoy201bHblil 1

mpeyso/1bHUK. HocmpoeHue mpeyeo/sibHUKd no mpem
/s1emMeHmam»




61 | AHa/M3 KOHTPOJIBHOU paboThL

IloemopeHue (6 uacos)

62 | Pewrenue 3aza4 1o teMe « TpeyroJbHUKNU.

Pemenue 3aza4 no teMe « [lapassenbHble npsaMble».

63

64 Pewenue 3aza4 no teMe « [IpamMoyroJibHble TPEyrOJbHUKUY.

65 Pewmenue 3aa4 no teMe «COOTHOLIEHUA MEXAY CTOPOHAMU U
yIJ1aMH TPeyTroJbHUKa».

66 Hmozoeasa koumpoavHasa pa6oma N26

67 AHany3 KOHTPOJIbHOM paboThL.

68, 69 | [Ipoekr.

70 Peseps.




TEMATHUYECKOE IINTAHUPOBAHUE anre6pa 8 ki

Ne ypoka Cogepxanue Kon-Bo [Ipumevanue
4acoB
1,2 IoBTOpeHue. 2
3 OCHOBHBIE TOHSTHS. 1
45 OCHOBHOE CBOICTBO aTreOpandeckoi qpoou. 2
6,7 CroxeHne 1 BEIYUTaHUE alreOpandeckux ApoOei ¢ OJMHAKOBBIMU 2
3HAMEHATEIISAMHU.
8-10 CroxeHne 1 BBIYUTaHUE aNreOpandeckux ApooOel ¢ pa3HbIMU 3
3HAMEHATEIISIMHU.
11 K.p. Ne 1 « Crioxxenuie 11 BEIYMTaHHE anreOpandeckux apodeit ¢ 1
OJIMHAKOBBIMH U Pa3HBIMU 3HAMEHATEISIMI
12 AHanu3 KOHTPOJIBHEIX padot. Pabora Haj omrOkamu. 1
13,14 YMHOXEHHUE U JeTcHHe anreOpandeckux apodeii. Bo3penenue 2
anreOpanmyeckux npoOeil B CTCIEHb.
15,16 [TpeoOpa3oBanne panMoOHAIBHBIX BHIPAKEHUH. 2
17,18 IlepBbIe mpeAcTaBICHUS O PEIICHUH PAMOHAJIBHBIX YPaBHEHUH. 2
19-21 CreneHp ¢ OTPUIIATEIBHBIM ITOKA3aTEIEM. 3
22 K.p. Ne 2 «npeobpa3oBanue anredpandeckux Apooeiny 1
23 AHaNu3 KOHTPOJIBHBIX paboT. PaboTa Haj OmuOKaMu. 1
24,25 PaumonanbHble yncia. 2
26,27 [NoHsiTHEe KBaAPATHOrO KOPHS U3 HEOTPHUIATEILHOTO YHCIIA. 2
28 WppaumoHanbHeie yucia. 1
29 MHOXeCTBO JeHCTBUTENIBHBIX YHCEI. 1
30,31 ®ynKumA y = VX, ee CBOHCTBa U rpaduK. 2
32,33 CBolicTBa KBaIpaTHBIX KOPHEH. 2
34-36 [Ipeobpa3oBaHue BhIpAKEHHH, COJEPIKAIINX ONEPALIUIO U3BICUCHUS 3
KBaJIPATHOI'O KOPHSI.
37 K.p. Ne 3 «®yHKIMsA y = VX. CBONHCTBA KBAJPATHOTO KOPHSL.) 1
38 AHanu3 KOHTpOIbHBIX padot. Pabora Haj omrOkamu.
39-41 Mopnynb IeliCTBUTENBHOrO YKcia, rpaduk yHknun y = |x| popmyna 3
Vx? = [x].
42 Pezeps. KoutponsHas pabora 3a 1 — e momyrozue. 1
43-45 ®dynkuus y = kx?, ee cBoiicTBa 1 rpaduk. 3
46-48 Oyukrmsn vy = K/x, ee cBoiicTBa 1 rpaduk. 3
49 K.p. Ne 4 «@ynxuun y = kx?, y = k/x» 1
50 AHanu3 KOHTPOJIBHBEIX paboT. PaboTa Haj ommbOKamm. 1
51,52 [MocTpoeHue rpaduKoB U3yUEHHBIX (HYHKIIUH. 2
53-55 ®dynkuus y = ax? + bx + ¢, ee cBoiicTBa 1 rpaduk. 3
56,57 I'padudeckoe pelieHUe KBaPATHBIX YPaBHEHUH. 2
58 Kp. Ne 5 «@ynkuus y = ax? + bx + ¢, ee cBoiicTa u rpaduk.» 1
59 AHanu3 KOHTPOJBHBEIX padot. Pabora Haj ommOkamu. 1
60,61 OCHOBHBIE ITOHATHSL. 2
62-64 @DopMyITbl KOpHER KBaJPaTHBIX YPaBHEHHH. 3




65-67 PanmonaneHble ypaBHEHUS. 3
68 Kp. Ne 6 «KBagpartHble ypaBHEHHS 1
69 AHanu3 KOHTPOJIBHEIX padoT. Peseps. 1
70-73 PanmonaneHble ypaBHEHUS KaK MaTEMaTHUECKHE MOJIENU pPealbHbIX 4
CHUTyaluii (TEKCTOBBIE 3aJ1a4H).
74,75 Yacrable cydan GopMyssl KOPHEH KBaIpaTHOTO YpaBHEHHUS. 2
76-78 Teopema Buera. Pasnoxenue kBaapaTHOTro Tpex4ieHa Ha JMHEHHbIE 3
MHOXKUTEJH.
79 Kontpomnsnas padora Ne 7 1
80 AHau3 KOHTPOJIBHBIX paboT. Peseps. 1
81-83 CBoiicTBa YHUCIOBBIX HEPABEHCTB. 3
84-86 HUccnenoBanne QpyHKIMi HA MOHOTOHHOCTb. 3
87-89 Pemienue nuHEeHHBIX HEPABEHCTB. 3
90-92 Pemienue xkBaspaTHBIX HEPABEHCTB. 3
93 Kp. Ne 8 «HepaBencray 1
94 AHaJn3 KOHTPOJIBHBIX paboT. Peseps. 1
95,96 [TpubnwkeHHbIe 3HAYCHHS JCHCTBUTEIBHBIX YHCEIT, IOIPEIIHOCTh 2
nNpUOIKEeH NS, TPUOJIMKEHHE 110 HETOCTATKY U H30BITKY.
97 CraHgapTHBIN BUI YKCTIA. 1
98-103 Oo6obmaromiee nopropeHue. Peseps. 6
104-105 HroroBas koHTpoOJIbHAs padoTa. 2
«Teopust BEpOATHOCTI HPOEKT.
JeAT-Th
«KombunaTopuka» MIPOEKT.
JeAT-CTh
TEMATHUYECKOE IINTAHMPOBAHUE T'EOMETPUA 8 xnacc
Ne ypoxka Coneprxanue Koin- IIpumeuanne
BO
4acoB
1,2 BBonHOE MoBTOpEHHE. 2
3 MeHoroyronbpHuK. @opMyna CcyMMBl BHYTPEHHHUX YIJIOB BBIIYKJIOTO 1
MHOTOYTOJIbHUKA.
4 UeThIpexyroabHHUK. 1
5 [Mapamrenorpamm. CBOMCTBa MapayuieIorpamMma. 1
6 [Mpu3Haky napajuienorpamMmma. 1
7 Pemenue 3amag mo teme «llapamienorpammy» 1
8 Tpanenust. 1
9 Pemenue 3agau no teme « Tpaneuus» 1
10 Pemenue 3a1a4 Ha NOCTPOEHHE. 1
11 IIpsiMOyronbHUK. 1
12 Pom6. KBagpar. 1
13 OceBasi ¥ IIGHTpaJIbHAsE CHMMETPHSI. 1
14,15 Pemenue 3amgay. 2
16 Kp. Ne 1 «YeTbIpexyronbHUKIm») 1




17 ITnomaap MHOroyroapHuka. CBOMCTBA TUIOMIAEH. 1
18 ITnomans NpsIMOYroNbHUKA. 1
19 ITnomans napamnenorpamma. 1
20 [Tnomans TpeyroapHUKA. 1
21 Teopema 00 oTHOIIEHHH IUIOMAAEH TPEYTOIEHIKOB, MMEIOIIHX T10 1
paBHOMY yTIIy.
22 [Tnomane Tpamenyy. 1
23,24 Pemenne 3a1a4 Ha BBIYHCIICHUE TUIONIAeH QUTYD. 2
25 Teopema ITudaropa. 1
26 Teopema, obpaTtHas Teopeme [Tudaropa. 1
27 Perrenue 3a1au Ha npuMenenue TeopeMsl [udaropa. 1
28 ®dopmyna ['epona 1
29 Pemenue 3amau no reme «»Ilnomanny. 1
30 KP. No2 «Ilnommaap» 1
31 OnpeeneHue MoT00HBIX TPEYTOJILHUKOB 1
32 OrtHoleHue wiomaael mo00HbIX TPEYTroJIbHUKOB 1
33 I[lepBblii TpU3HAK MOMOOUS TPEYTOJHHUKOB 1
34 Pemiene 3a1a4 Ha MPUMEHEHHE TIEPBOTO MPU3HAKA TTOJO0HSI 1
TPEYTrOJIbHUKOB.
35 Bropoii npu3Hak nogo0Hs TPeYrolbHUKOB. 1
36 Tperuii npu3HaK Mo00Ms TPEYTroJIbLHUKOB. Pemenue 3anau. 1
37 Penienue 3a1a4 Ha MpUMEHEHUE ITPU3HAKOB MOA00USI TPEYTrOJIbHUKOB. 1
38 Kp. Ne 3 «IIpu3Haku nonodusi TpeyroabHUKOB) 1
39 CpenHsist TUHUS TPEYTONBHUKOB. 1
40 CBOIICTBO Me/IaH TPEYroJbHUKA. 1
41 IIponopiinoHanbHBIE OTPE3KH. 1
42 [IponopuroHaIbHBIE OTPE3KU B IPSMOYTOJIBHOM TPEYTOJIBHUKE. 1
43 [NpakTnueckne NpUIOKEHUS MOA00HS TPEYroJIbHUKOB. V3MepuTensHbIe 1
paboThl HA MECTHOCTH.
44 3a/iauu Ha MOCTPOEHNE METOIOM MOA00uSL. 1
45 Cunyc, KOCHHYC ¥ TaHT€HC OCTPOr'o yIia NpsIMOYroJdbHOTO TpeyroibHuka. | 1
46,47 3HaveHus CMHyca, KOcuHyca U TaHreHnca yrios 30°, 45°, 60°. 1
48 CooTHoleHust MeXAy cTopoHamu u yrinamu [1Y tpeyronsHuka. Pemenne | 2
3a1ad.
49 KP. Ne 4 «CooTHoreHus: MeXay CTOpOHaMH  yriamu 1Y 1
TPEYTONBEHHUKA
50 BsanmMHoe pacnonoxeHne npsiMoi M OKPY>KHOCTH 1
51 KacartenpHas K OKpy>KHOCTH 1
52 Pemenue 3anau. 1
53 I'pagycHas Mepa AyrH OKPY>KHOCTH. 1
54 Teopema 0 BIIMCAHHOM YTIIE. 1
55 Teopema 00 OTpe3Kax mepeceKaronuxcs XOp/I. 1
56 Pemenue 3ana4 o reme «LleHTpanbHbIe M BOMCAHHBIE YTIIBD) 1
57 CBOiicTBO OMCCEKTPHCH yTIa. 1
58 CepeauHHBINA TepIeHIUKYISP. 1
59,60 Teopema 0 niepeceueHru BHICOT TPEYTOJIbHUKA. 1
61,62 Brircannast okpy»xHOCTh. CBOHCTBO OIMHMCAHHOT'O YETHIPEX YT OJIbHUKA. 2
63,64 OmnucanHast OKpYXHOCTh. CBOMCTBO BIIMCAHHOT'O YETHIPEX YT OJIbHUKA. 2
65 Pemenue 3amau. 2
66-68 Kp. Ne 5 «Oxpy)HOCTBY» 1
69 Iosropenue. [IpoekTHAs IESITENBLHOCTb. 3
70 Peseps. 1




TEMATUYECKOE TIIAHUPOBAHUE anredpa 9 wiacc

Ne H3y4yaemslii MaTepHal Kosi-po | nmpumedanue
JacoB
1 IToBTOpenue. Pemenne ypaBHeHHUI.
2 IToBTOpenue. Pemenne TeKCTOBBIX 3aaa4. 3
3 [oBTopenue. dyHkIUH.
I'naBa 1. PanmonanbHbIe HEPABEHCTBA H UX CHCTEMBI.
15 yacoB
4 JIuneiiHble ¥ KBaJpaTHbIE HEPABEHCTBA
5 JIuneiiHble ¥ KBaJpaTHbIE HEPABEHCTBA 3
6 JIuneiiHble ¥ KBaJpaTHbIE HEPABEHCTBA
7 PanmonansHbie HepaBeHCTBA
8 PanpioHanbHble HepaBEeHCTBA
9 PanpoHanbHble HEpaBEHCTBA 5
10 PanioHanbHble HEpaBEHCTBA
11 PamnmonansHbIe HepaBeHCTBA
12 MHoecTBa U ollepaluy HaJl HUIMU
2
13 MHoecTBa U ollepanuy Hal HUIMU
14 CucTeMbl panioHaIbHBIX HEPABEHCTB.
15 CucTeMbl panioHaIbHBIX HEPABEHCTB.
4
16 CucTeMbl parMoHaIHHBIX HEPAaBEHCTB.
17 CucTeMbl panioHaIbHBIX HEPABEHCTB.
18 KonTpoasnas padora Nel «Payuonanvhsie HepageHCmea u ux cucmemol» 1
I'naBa 2. Cuctemsbl ypaBHeHuii. 16 yacoB
19 OCHOBHBIE TTOHATHS 1
20 Bxoonasa koumponwvnan paboma. 1
21 OCHOBHBIE TOHSTHS 3




22

OCHOBHEBIE TOHATHUSI

23 OCHOBHBIE TTOHATHS
24 Mertopapb! peleHys CUCTEM ypaBHEHUM
25 MeTozbl penieHns CHCTeM ypaBHEHUit
26 MeTozsl penieHns CHCTeM ypaBHEHUit
27 MeTozsl penieHns CHCTeM ypaBHEHUit
28 MeTozbl pelieH s CUCTEM ypaBHEHHI
HCTEMbI YPaBHEHUH KaK MATEMATHICCKHE MOJICNTU PEalbHBIX CUTYaIIUit
29 C
HCTEMbI YPaBHEHUH KaK MATEMATHICCKHE MOJICNTU PEabHBIX CUTYaIIUit
30 C
HCTEMbI YPaBHEHUH KaK MATEMATHICCKHUE MOJICITH PEATbHbBIX CHUTYaIIHi
31 C Vi
HCTEMbI YPaBHEHUH KaK MATEMATHIESCKHE MOJICIH PeabHBIX CUTYAIHH
32 C Vi
HCTEMbI YPaBHEHUH KaK MATEMATHICCKHUE MOJICITH PEATbHbBIX CHUTYyaIIHi
33 C Vi
34 .
KonTtpoabsnas padora Ne2 no teme: «Cucmemsl ypagnenuiny
I'nasa 3. YUncnoBble pyHKIUU. 23 yacoB
35 Omnpenenenue yncnoBoit Gynkuuu. O0NacTh onpeeneHus, 00JacTh 3HAYSHUI
GbyHKIMN.
36 Omnpenenenue yrcnoBoit Gynkiuu. O0NacTh onpeneneHus, 00JacTh 3HAYCHHN
GbyHKIMN.
Ormpenenenue YnCIOBOI kiun. O0IacTh onpeneneHus, 00aacTb 3HaYCHHI
37
GyHKIMN.
38 Konmponovnas paboma 3a 1 nonyzooue.
39 CriocoObI 3amanus pyHKIUI
40 CriocoObI 3amanus GpyHKIUI
41 CaoiicTBa (yHKIMIH
42 CaoiicTBa GyHKIMI
43 CaoiicTBa GyHKIMI
44 CgoiicTBa (yHKINH
45 UeTHbIe ¥ HEUETHBIEC (QYHKINU
46 UeTHbIe U HEUETHBIEC QYHKINU
47 UerHble ¥ HEUETHBIC (PYHKIIUU




48 KonTtpoasnas padora Ne3 no teme: «Hucnosasa gpynkyus. 1
Ceoiicmea ghyynkyuuy
49 AHan3 KOHTPOJILHOM paboThl. Pabora Hax ommoOKkaMu. 1
50 Oynkiuu Y = X" (n eN ) , IX CBOMCTBa U rpauKu
51 Oyakuun Y = X" (n eN ) , IX CBOMCTBa U rpauKu 3
52 Oyakuun Y = X" (n eN ) , IX CBOMCTBa U rpauKu
Oyaknun Y = X" (n eN ), WX CBOMCTBA U Tpa(uKu IIpoexkr. /g
53 OynKIHs y=>VX, e CBONCTBA 1 rpauK.
54 Oynkims y=>VX, eé CBOHCTBA U rpaduK. 3
55 OynkIwms y=>VX, eé CBOHCTBA U rpaduK.
56 KouTtpossnas padora Ned4 mo reme: «Cmenennasn yynxyusay 1
57 AHanu3 KOHTPOJIbHOM paboThl. Pabora Hax ommoOKkaMu. 1
I'naBa 4. IIporpeccuu. 18 yacos
58 Ynciosble IOCIEA0BATEIBHOCTH
59 Ynciosble IOCIEA0BATEIbHOCTH
60 YucioBble MOCIEN0BATEILHOCTH )
61 YucioBble IOCIEA0BATEIBHOCTH
62 Apudmernueckas Iporpeccus
63 Apudmernueckas Iporpeccus
64 Apudmernueckas Iporpeccus ¥
65 Apudmernueckas Iporpeccus
66 Apudmernueckas Iporpeccus
67 I'eomeTpuyeckas nporpeccus
68 I'eomeTpuueckas porpeccust
69 I'eomeTpuueckas porpeccust 5
70 I'eomeTpuyeckas nporpeccus
71 I'eomeTpuueckas nporpeccust
72 JuarnocTuyeckasi KOHTPOJIbHAsA padora. 1
73 I'eomerpuueckas nporpeccust 1




74

KonTtponsnas padora NeS o Teme: «llpozpeccuu

75 .
AHanu3 KOHTPOJbHON padboThl. Pabora Hax ommbOKkaMu.
I'maBa S. DneMeHTbI KOMOMHATOPHKH, CTATUCTHKHA U
TeopuH BeposiTHOCTEH .12 4.
76 KomO6uHaTopHbIE 3a1a4n.
77 KomO6uHaTopHbIE 3a1a49u.
78 KombOunatopHsie 3amaun.
79 Crarucruka- au3zaiiH nHdopmanum
80 Crarucruka- au3zaiiH nHdopmanuu
81 [pocreiinive BepOATHOCTHBIE 33a491
82 IIpocreiinine BepoITHOCTHBIE 3a0a4U
83 [Mpocreiinne BepoSTHOCTHBIE 331241
84 IIpocreiinine BepoITHOCTHBIE 3a0a4U
85 DKcnepuMeHTANIbHbIE JAHHBIE U BEPOSITHOCTH COOBITHI
86 DKcnepuMeHTANIbHbIE JAHHBIE U BEPOSITHOCTH COOBITHI
87 KonTtponbHnas padora Ne6 no teme: «Inemenmovt KOMOUHAMOPUKU,
CMAmucmuKy u meopuu 6eposmHoOCHment
IloBTOpenue 15 yacos.
88-90 |BeipaxkeHus u ux npeoOpa3oBaHUs
91 YpaBHeHusL.
92 Cucrembl ypaBHEHHI
93-94 |HepasencrBa
95-96 |DyHKIMHK
97-98
Apudmernueckas ¥ reoMeTpUIECKast IPOrPECCUu
99-100 |HToroBasi KOHTPOJIbHAsK paGoTa
101

-102

Peseps




I'EOMETPU, 9 knacc

No Tema pazzuena, ypoka KOJI-BO MIpUMeEY.
/0 4acoB
1,2 BBoaHoe nmoBTOpeHue. 2

1. BekTopsl. MeTon KoopAMHAT. 20
3,4 ITonsTHEe BekTOpA. 2
5 CrnoxxeHue BEKTOpPOB. 1
6 CyMMa HECKOJIKUX BEKTOPOB. 1
7 BerunTanue BEKTOPOB. 1
8 IIpousBeeHne BEKTOpa Ha YUCIIO. 1
9 Pemenue 3aaau o teme «Bexktop» 1
10 CpenHsisi TUHUA TpamelyH. 1
11 KoutposbsHas padora Ne 1. «BekTopsl.» 1
12 Pa3noxeHue BEKTOpa 110 JIByM HEKOJUTMHEAPHBIM BEKTOPaM. 1
13 KoopauHatel BekTOpa. 1
14 Pemenue 3anau. 1
15,16 Ipocreiimne 3aaa4u B KOOpIUHATAX. 2
17,18 YpaBHeHHE TMHUHU Ha TUIOCKOCTH, YPAaBHEHHE OKPYKHOCTH. 2
19 YpaBHeHue NPSIMOii. 1
20,21 Pemenue 3anau. 2
22 KonTtposbHas padota Ne 2 «Bektopbl. MeToa KOOpAMHAT.» 1

CooTHOLIEeHHS] MeKAY CTOPOHAMM U YIVIAMH TPeyroJbHHKA. 14

CkassipHoe npou3Be/iecHHe BEKTOPOB.
23 CuHyc, KOCHHYC, TAHT€HC yriia. 1
24 OCHOBHOE TPUTOHOMETPHUECKOE TOXKAECTBO. DOpMYIIBI IPUBEICHUSI. 1
25 DOpMyITBI VT BEIYUCICHHUS KOOPAUHAT TOUYKH. 1
26 Teopema o mIOIIAAN TPEYrONbHUKA. 1
27 Teopema cuHyCOB. 1
28 TeopeMa KOCHHYCOB. 1
29-31 PelieHue TpeyronbHUKOB. 3
32-34 CkaJsipHOe TIPOU3BE/ICHHE BEKTOPOB. 3
35 Pemenue 3amau no teme. 1
36 KonTtpoabHast paGora Ne 3. «COOTHOLIEHHS] MEKAY CTOPOHAMM H 1

YIJIaMM TPEYroJbHUKA.»

JIMHA OKPYKHOCTH M IVIOLIAAb Kpyra. 12
37 [IpaBUIBEHBIN MHOTOYT OJTFHUIK. 1
38 OKpY>XHOCTB, OITMCaHHAsl OKOJIO PABHIEHOTO MHOT'OYTOJIbHUKA. 1
39 OKpY>XHOCTB, BITCAHHAS B NIPaBHJIBHBIA MHOTOYT OJIEHHK. 1
40 @DopMyJIbl 1Sl BEIMHUCICHHS TUIOMIA A IPABUIIBHOIO MHOTOYTOJTEHHKA, 1

€ro CTOPOHBI M paJiiyca BIIMCAHHON OKPY>KHOCTH.
41,42 ITocTpoeHre NpaBUIBHBIX MHOTOYT OJIbHUKOB. 2
43 JlrHa OKpYKHOCTH. 1
44 IInowmanap kpyra. 1




45 IInomaap KpyroBoro cekropa. 1
46,47 Pemenue 3agau mo teme. 2
48 KonTponbsnas padora Ne 4 «/liMHa OKPYKHOCTH M IUIOIIAAL KPYyra.» 1

JBu:kenne. 10
49 OT00paskeHue MIOCKOCTH Ha ceOsl. 1
50- 51 IToHsATHE MBUKEHUS. 2
52-53 [MTapamienbHbI IEPEHOC 2
54,55 IToBopoT. 2
56,57 Pemenue 3ama4 mo teme «JIBHKEHHEY 2
58 KonTtponsnas padora Ne 5 «J[pmkeHue 1

IToBTOpenne. Pemenue 3axau. 10
59,60 AKCHOMBI IIJITAHUMETPUH. 2
61,62 TpeyronbHuK. 2
63,64 OKpPY)KHOCTb. 2
65,66 MHoroyrojabHUKH. YeThIpeX yroibHUKH. 2
67 BexkTopsl. 1
68 JBmxenue. 1
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