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NOACHUTENIbHAA 3ATUCKA.

Tun nporpaMmel porpaMmMa OCHOBHOTO OOIIEro oopa3zoBaHUs

Craryc nporpamMMel: pabouasi mporpamma y4eOHOTo Kypca MaremMaTika 5-9

Hasznavyenue nporpaMmei:

ons1 obyyarowuxcs 00pa3oBareiibHas IporpaMma 00eCIeurnBaeT peain3aIiio uX MmpaBa Ha HHGOpMaIHo 00 00pa3oBaTeNbHBIX yCIIyrax, mpaBa
Ha BBIOOp 00pa30BaTEIbHBIX YCIIYT U IIPaBa HA TAPAHTHIO KAYECTBA MOTyYaeMbIX YCIYT;

onst nedazozuveckux pabomnuxkoe MKOY Kazanckas COILLl nporpaMmMma onpeieisieT IPUOPUTETHI B COACPKaHUN 00pa30BaHMsI M CIIOCOOCTBYET
WHTETrpallii ¥ KOOPJAUHAIINY JIEITETLHOCTHU IO peaau3aliy 00IIero 00pa3oBaHus;

Pabouas nmporpamMma yqe6H0r0 npeameTa «MaremaTtuka —5-9» (I[ELTIGC PaGouas nporpaMMa) COCTaBJICHA Ha OCHOBAHWHU CJICAYIHOIIHUX HOPMATUBHO-
IMPaBOBBIX JTOKYMCHTOB!

1. 3akona Poccutickoit ®eneparuu ot 29.12.2012 Ne273 — «O6 o6pazoBanum» B Poccuiickoit denepanuu.

2. denepanbHOrO rocy1apcTBEHHOI0 00pa30BaTEILHOTO CTaHIapTa OCHOBHOIO O0IIEro 00pa3oBaHUs 110 MATEMATHKE, YTBEPKIECHHOTO
npukazoM MuHoOpazoBanus u Hayku Poccuiickoit @eneparuu ot 17.12.2010 . Ne 1897 (MockBa, MuHHcTepcTBO 00pa30BaHUsl M HAyKU
Poccutickoit ®eneparuu. — M. : IIpocsemenue, 2011.)

3. [TpumepHOIT OCHOBHOM 00pa3oBaTeIbHOM MporpaMMbl 00pa3oBaTeabHOro yupexaeHus. OcnoBHas mkoia/ [cocT. E.C. CaBuHOB]. —
M.: IIpocBemenue, 2011. — 342 c.

4. ABTOpPCKOM TTPOrpaMMBbl OCHOBHOTO OOIIETO 00pa3oBaHus M0 MareMaTuke. — [pumMepHble nporpaMmbl Mo y4ebHbIM npegMmeTam.
Matematuka. 5-9 knaccel. - M.: BeHta - I'pad, 2018. (Cranaaptsl Broporo nokoneHus ). -[ISBN 978-5-09-025245-4.

5.Yuebnoro mrana MKOY KCOII na 2018-2019 y4eOHbIii roa.



Coaep:xanne MaTeMaTH4€eCKOro 00pa3oBaHus

ConepxaHue NpOrpaMMbl HAlpaBi€HO Ha OCBOCHHE YYaIlIUMHUCS 3HAHWUH, YMEHUI M HaBBIKOB Ha 0a30BOM YpPOBHE, YTO COOTBETCTBYET
OG6pa3oBaTtenpHON mnporpaMmme MIKojabl. OHa BKJIIOYaeT BCE TEMBbI, NPEAYCMOTPEHHbIE (eaepanbHbIM KOMIIOHEHTOM TOCYIapCTBEHHOTO
00pa30BaTeIbHOTO CTAaHIApTa OCHOBHOTO OOIIEro oOpa3oBaHMs MO MaTeMaThke W aBTOPCKOW mporpamMmol ydeOHoro kypca «MaremaTuka
Codeporcanue mamemamuyeckoeo 006paz06anus B OCHOBHOM 1Ko GOPMHUPYETCsi Ha OCHOBE (DyHIaMEHTAJIBHOIO sIpa MIKOJIBHOTO MATEMAaTHYECKOr0 00pa30BaHHsI.
OHO B OCHOBHOI IIKOJIC BKJIFOYACT CIIEIYIOIINE PA3ACNbl: apugmemuxa, aneedpa, @yHKyuu, eposmuocms u cmamucmuka, 2eomempus. Hapsy ¢ 3TUM B Hero
BKJIIOYEHBI [[BA JIOTIOJHUTENIBHBIX Da3/ieia: 10cUKa U MHONCECHSd, MAmemMamuka 6 UCMOPUYecKOM pazeumuu, YTO CBSA3aHO C pealu3aluei menei oOIiewH-
TEJUICKTYaJIbHOTO M OOIICKYIBTYPHOTO pa3BUTHs ydaiuxcs. ComepikaHue KaXI0ro U3 3THX pasaeioB Pa3BOPAaYMBACTCS B COACPIKATEIBHO-METOIMUYCCKYIO JTMHHMIO,
HPOHM3BIBAOIIYIO BCE OCHOBHBIC Pa3/Ielibl COACPKAHMS MATEMAaTHYECKOr0 00pa30BaHusl Ha JaHHOM CTYIICHH OOyUCHHUS.

Conepxanue pazzena «KApu(MeTHKA» CITy)KUT 0a30H I JanbHEHIIero N3y4eH!s YJaluMUCs MaTEeMaTHKH, CITIOCOOCTBYET Pa3BUTHIO WX JIOTHYECKOTO MBIIILIe-
HUS, (GOPMUPOBAHNIO YMEHHsSI MOJB30BATHCS AITOPUTMAMH, a TaKKe MPUOOPETEHUIO MPAKTHYECKUX HAaBBHIKOB, HEOOXOIMMBIX B TIOBCEIHEBHOH Xu3HU. Pazpurne
MOHSATHS O YKCJIC B OCHOBHOU IIIKOJIC CBS3aHO C PAllMOHAILHBIMU M UPPAIlMOHAIBHBIMY YMCIaMU, (DOPMUPOBAHUEM TIEPBUYHBIX MPEICTABICHUN O JCHCTBUTEIIBHOM
quciie. 3aBepIlIcHUE YUCIIOBOW JUMHUU (CUCTEMAaTH3allus CBEICHHIN O JCHCTBUTEIBHBIX YMCIIaX, O KOMIUICKCHBIX YHCIIaX), TaK )K€ Kak U 0oJiee CIIOKHBIC BOIPOCHI
apudmeTukn (anroput™ EBKIHIA, OCHOBHAS TeopeMa apu()METHKH ), OTHECEHO K CTYIIEHH 00IIero cpemHero (IoJTHOro) 00pa3oBaHusl.

Coneprxanue paszaena «AJredpa» HanpaBiIeHO Ha GOPMUPOBAHHE Y YUAITUXCS MAaTEMaTHYECKOTO arapara JUsl peleHus 3a7a4 U3 pa3HbIX pasesioB MaTeMaTHKH,
CMEXKHBIX TPEAMETOB, OKPYXKAIOIIEH pealbHOCTU. SI3bIK anreOphl MOAYEPKHUBACT 3HAYCHHE MATEMATHKHU Kak sI3bIKa I MOCTPOCHUS MAaTeMaTWYeCKUX MOJeNen
MIPOIIECCOB M SIBIICHHI pealbHOTO0 MUpa. B 3amaun m3ydyeHus anreOpbl BXOAAT TaKKe Pa3BUTUE alTOPUTMUYECKOTO MEIIIICHHS, HEOOXOAUMOTO, B YaCTHOCTH, IS
YCBOEGHUS Kypca HHPOPMATHKH, OBIAICHUS HaBBIKAMU NEAYKTHBHBIX paccyknaeuuid. [IpeoOpa3oBanre CHMBOIBHBIX (OPM BHOCHT CrEITU(DUICCKIA BKIIA]l B pa3BH-
THE BOOOPAKCHHUS yUaIMXCsl, X CIIOCOOHOCTEH K MareMaTn4eCcKoMy TBOPYECTBY. B OCHOBHOM IIKOJIE MaTepHall IPyIIUPYETCS BOKPYT PallMOHAIbHBIX BhIPAXKCHUH,
a BOIIPOCHI, CBS3aHHBIE C HPPAIMOHATHLHBIMU BBIPAXKEHUSIMH, C TPUTOHOMETPHUYECKAUMHU (DYHKIUSAMH U TIPeoOpa30oBaHUSIMU, BXOIAT B COJIEpKaHUE Kypca MaTeMaTHKH
HAa cTapIiell CTyneHn 00ydeHHsl B IITKOJIE.

Conepxanue paszziena «DyHKIUM» HAIEICHO Ha MOJYYCHHE INKOJbHUKAMHM KOHKPETHBIX 3HAHHWKM O (PYHKIUM KaK BaKHEHIIeH MaTeMaTHYEeCKOW MOICITU IS
OIHMCAHUS U UCCIICAOBAHUS Pa3HOOOPA3HBIX MPOIEeCCOB. M3yueHue 3Toro Marepuaia CriocoOOCTBYET Pa3BUTHIO Y YUAIMXCS YMEHHS HCIIOJIb30BaTh Pa3IMuHbIC S3bIKU
MaTeMaTHKH (CIIOBECHBIN, CHMBOJMYECKUH, Tpauuecknii), BHOCUT BKIaa B (OPMHPOBAHWE TMPEICTABICHUH O POJIM MAaTEMATUKHA B Pa3BUTHU IUBHIIN3AIUH U
KYJIBTYPBL.

Paznen «BepoATHOCTh M CTATHCTHKA» — 00s3aTENIbHBIA KOMIIOHEHT IIKOJHLHOTO OOpa30BaHMs, YCHIIMBAIOIIMI €0 MPHUKIATHOS U MPAKTHUECKOE 3HAYCHHE.
DTOT Marepuan HeoOXOuM, Tpex e Bcero, A GopMUpOBaHUS y ydanuxcs (PyHKIMOHAIBHOW TPaMOTHOCTH - YMEHUN BOCIPHHUMATH U KPUTHYCCKH aHATH3HPO-
BaTh MH(OPMAINIO, TPEACTABICHHYIO B PAa3NIWYHBIX (OpMax, MOHMUMATh BEPOSTHOCTHBIA XapaKTep MHOTHX PEaNbHBIX 3aBHCHMOCTEH, MPOBOIWTH MPOCTEHIINE
BEPOSTHOCTHEIE pacdeThl. M3ydueHne 0CHOB KOMOWHATOPUKHY TO3BOJIUT YUAIIUMCS PacCMaTpyBaTh CIIy9ad, OCYIIECTBIIATEH Mepedop M MOACUYET YUCIa BapuaHTOB, B
TOM UHCJE B IPOCTEUIINX MPUKIATHBIX 3a/1auax.

IIpu n3yyeHHH CTATHCTUKU U BEPOSATHOCTU PACIIUPSIOTCS MPEICTABICHUS O COBPEMEHHON KapTUHE MUPA M METOJaX €ro UCCIeN0oBaHus, (GOpMUpPYETCs IIOHUMA-
HUE PO CTATUCTHUKH KaK UCTOYHHUKA COIMAIILHO 3HAYUMOM HH(POPMAINH, U 3aKIaAbIBAIOTCS OCHOBEI BEPOSTHOCTHOTO MEIIILICHUSI.



Lenp comepxxanusi pasznena «I'eoMeTpusi» — pPa3BUTh y y4alIUXCsl MPOCTPAHCTBEHHOE BOOOpPAKEHHE U JIOTHYECKOE MBIIUICHHE MYTEM CHUCTEMAaTHYECKOTO
M3y4YCHUs] CBOWCTB T€OMETPUUECKUX (PUTYp Ha MIOCKOCTH M B MPOCTPAHCTBE U MPUMEHEHUS STUX CBOMCTB NPH pPeIle HUHU 337a4 BHIYMCIUTEIHLHOTO U KOHCTPYKTHB-
Horo xapakrepa. CyIeCcTBEHHas pOJIb NPH 3TOM OTBOAMTCA PA3BUTHIO TIeOMETpHUUeckoll HHTyuuuu. CoueTaHMe HAIISAHOCTH CO CTPOTOCTBIO SIBISETCS
HEOTHEMJIEMO YacThIO TEOMETPHUYECKUX 3HaHUI. Matepuan, oTHocsmics K Onokam «KoopauHatel» u « BekTopbl», B 3HAYUTENEHON CTETICHH HEceT B cebe Mexk-
IIPEIMETHBIE 3HAHUSI, KOTOPbIE HAXOAAT IPUMEHEHHE, KAK B PA3JIMUHBIX MATEMATUYECKUX JUCIUIINHAX, TAK U B CMEKHBIX IIPEAMETAX.

OcobeHHOCThIO pasznena «JIoruka u MHOMKeCTBa» SBIETCS TO, YTO NMPEACTABICHHBIH B HEM MaTepHaj MPEUMYIIECTBEHHO M3y4YaeTcsl M UCIIOJIB3YETCs B XOJe
paccMOTPEHUs! Pa3IUIHbIX BOIPOCOB Kypca. COOTBETCTBYIOLIMI Marepra HalleJeH Ha MaTeMaTHIeCKOe pa3BUTHE yJaluxcs, HOpMUPOBAaHUE y HUX YMEHHUS TOUHO,
CXaTo U SICHO M3JIaraTh MBICIIM B YCTHOW U NHCBMEHHOM pEYH.

Paznen «MaremaTuka B HCTOPHYECKOM Pa3BUTHW» IpeIHA3HAUYCH i1 (OPMUPOBAHUS MPEACTABICHUI O MaTeMaTHKe KaK YacTH YeJIOBEUECKOM
KYJIBTYpBI, 171 OOIIET0 Pa3BUTHUS IIKOJIBHUKOB, IS CO3JaHUS KYJIbTYPHO-HUCTOPUUYECKON cpenbl oOyueHus. Ha Hero He BBIACIACTCS CIEIHAIBHBIX
YPOKOB, YCBOCHHME €r0 HE KOHTPOJHPYETCS, HO CONEpKaHHWE ATOr0 pasleia OpPraHuvYHO MPUCYTCTBYeT B Y4eOHOM MpoIlecce Kak CBOEro poja
TYMaHHUTAPHBIN (OH MPU PACCMOTPEHUH MPOOIEMATHKHA OCHOBHOTO COZACPKaHUS MaTeMaTHIeCKOro 0Opa30BaHus.

HeHHOCTHbIe OPHEHTHUPBI COACPKAHUSA y‘lBﬁHOFO npeameTa

MaremaTnueckoe 00pa30BaHHE MIPAaeT BAXKHYIO POJIb, KaK B MPAKTHUECKOW, TaK M B JyXOBHOW XM3HU 0oOmiecTBa. [IpakTnyeckas CTOpOHA MaTeMaTHYECKOTO
00pa3oBaHus CBA3aHA C GOPMUPOBAHUEM CIIOCOOOB NEATEIBHOCTH, TYXOBHAS — C MHTEIUICKTYANIbHBIM Pa3BUTHEM YelOBeKa, GOpPMUPOBAHUEM XapakTepa U o0Ieit
KyJBTYPHI.

[IpakTryeckas MOJIE3HOCTh MareMaTuku O0YCJIOBICHA TEM, YTO €€ IPEAMETOM SIBISIOTCS (PyHIaMEHTAIbHBIC CTPYKTYPhl PEabHOIO MUpPA: IIPOCTPAHCTBEHHBIC
(OpMBI U KOJIMYECTBEHHBIE OTHOIICHHUS — OT MPOCTEHIINX, YCBAUBAEMBIX B HEMOCPEACTBEHHOM OIBITE, A0 JOCTATOYHO CIIOKHBIX, HEOOXOAUMBIX ISl Pa3BUTHUS
HAyYHBIX U TEXHOJOTMYECKUX UJci. be3 KOHKPETHBIX MaTeMaTn4eCKUX 3HAHWH 3aTPYITHEHO MOHMMAaHHWE MPUHIIMIIOB YCTPONCTBA M HMCIIOJBL30BAHUS COBPEMEHHOM
TEXHHMKH, BOCIPHUATHE W HWHTEPIpETalus pPa3HOOOpa3HOW COLMAaIbHON, JKOHOMMYE CKOW, IMOJUTHYECCKON uH(popMalu, Mano3(QdeKTuBHA TMOBCEIHEBHAS
MPAKTHYECKas JACATEIBHOCTh. Kaxk/ oMy YelloBeKy B CBOCH KU3HU MPUXOTUTCS BBITIOIHATE JTOCTATOYHO CIIOXKHBIC PacueThl, HAXOAUTh B CIIPABOYHHUKAX HYXHbIE (op-
MYJBl M IPUMEHSTh WX, BIAJIETh MPAKTHICCKHUMHU MPUEMaMH TEOMETPUUCCKUX U3MEPEHUHN W MOCTPOCHUM, YUTaTh HHOOPMAIHIO, MPECTABICHHYIO B BUAY TaOJIHII,
Jarpamm, rpaprKoB, TOHUMATh BEPOSITHOCTHBIM XapaKTep CIyYaifHbIX COOBITHI, COCTABIISTh HECIIOKHBIC ATTOPUTMBI H JIP.

be3 6a30BOl MareMaTH4eCKOH MOATOTOBKA HEBO3MOXKHO CTaTh 00pPa30BaHHBIM COBPEMEHHBIM YEJI0BEKOM. B IIkojie MaTeMaTHKa CIIY)KHT OIOPHBIM IIPEIMETOM
JUTSE U3yYEHUS] CMEXHBIX IUCIHHIUIMH. B TOCIe MIKONMBHOHN XU3HU peanbHON HEe0OXOAMMOCTHIO B HAIIM JTHU SBISIETCS HEMPEpPBIBHOE OOpa3oBaHME, YTO TPeOyeT
TIOJTHOIIGHHOM 0a30Boil 00111e00pa30BaTeILHON MOJrOTOBKH, B TOM YHCIIE U MareMartudeckoi. M HakoHell, Bce OOJIbIIIe CCHATbHOCTEH, IJie HEOOXOUM BBICOKHIHA
YpOBEHb 00pa30BaHUsI, CBI3aHO C HEMOCPEJACTBCHHBIM MPUMEHEHUEM MaTeMaTHKH (SKOHOMHUKA, OM3HeC, GUHAHCHI, (PU3UKaA, XUMUS, TCXHUKA, HHPOPMATHKA, OHO-
JIOTHSI, TICUXOJIOTHS U JIp.). TakuM 00pa3om, paciimpsieTcs KPyT IKOJBHUKOB, JUISI KOTOPBIX MaTeMaTuKa CTAHOBUTCS 3HAYUMBIM MPEIMETOM.

Jnst KM3HM B COBPEMEHHOM OOIIECTBE BaXKHBIM SIBISIETCS (OPMHUPOBAHHE MaTEMaTHYe CKOTO CTHJIS MBIIIJICHUS, TMPOSBISIONIETOCS B
ONIPEACIICHHBIX YMCTBEHHBIX HaBbIKaX. B Iporecce mMaremMarMdyeckoil NESTENbHOCTH B apCeHal MNPUEMOB M METOJOB YEJIOBEYECKOIO MBILIEHUS
€CTECTBEHHBIM 00pa30M BKIIFOUAIOTCS MHAYKIUS W JSAYKIHsA, 0000IeHne U KOHKPETH 3aIlisl, aHAIN3 U CUHTE3, KJIaCCU(UKAIMSI U CUCTEMATH3AIs,
abctparupoBanue u aHanorus. OOBEKTHl MaTEeMATHYECKUX YMO3AKIIOUCHHN M TpaBUJIa X KOHCTPYMPOBAHUS BCKPHIBAIOT MEXAHMU3M JIOTHYECKUX
MTOCTPOCHUH, BhIpaOaTHIBAIOT yMEHUsT (OpMYIHpoOBaTh, 0OOCHOBBIBATh W JOKA3bIBaTh CYXKJEHHUS, TEM CaMbIM DPAa3BUBAIOT JIOTHYECKOE MBIIJICHHE.
Benymass ponb mpuUHAUIEKUT MareMaTuke B (OPMUPOBAHUU aJTOPUTMHUYECKOTO MBIIUICHHS W BOCIHUTAHUU YMEHUN NEHCTBOBATH MO 3aJaHHOMY



aJrOpUTMY M KOHCTPYHpPOBaTh HOBBIE. B Xone pemieHus 3ajad — OCHOBHOM Y4eOHOW JEeATEIbHOCTH Ha YpOKaX MaTeMaTHKU — Pa3BUBAIOTCA
TBOpUYECKAs U MPUKIIaJHAsA CTOPOHBI MBIIITIECHHUS.

OO0ydeHue MareMaTuke JTaeT BO3MOXKHOCTh Pa3BHBATh y yHYAIIUXCS TOYHYIO, SKOHOMHYIO W WH(OPMATHBHYIO pedb, YMEHHE OTOMparh HanOojee IMOAXONsIIie
S3BIKOBBIC (B YaCTHOCTH, CUMBOJIMUECKUE, TpadHUECKUE) CPENCTBA.

Maremarnueckoe 00pa3oBaHUE BHOCHUT CBOW BKJIaA B OPMUpPOBaHUE OO KyIbTyphl YeioBeka. Heo0XonnumMbIM KOMIIOHEHTOM OOIIEH KyIbTYphl B COBPEMEH-
HOM TOJIKOBaHHMH SIBJSIETCA OOIee 3HAKOMCTBO C METOJAMH MO3HAHUS JIEHCTBUTEIHHOCTH, MPEACTABICHHE O MPEAMETe M METOJEe MAaTeMaTHWKH, €r0 OTIMYHS OT
METOJIOB €CTECTBEHHBIX U TYMAaHUTAPHBIX HAYK, 00 0COOCHHOCTSX MPUMEHEHUS MaTEeMaTHKH JUTS PEIICHNs] HAYYHBIX ¥ MPUKITaJHBIX 3a/1a4.

W3yyeHne MaTeMaTHKH COCOOCTBYET 3CTETHYECKOMY BOCIHUTAHMIO YEJIOBEKa, TOHUMAHHIO KPAcOThI M M3AIIECTBA MAaTeMaTHUECKUX PACCYKICHUH, BOCIPUATHIO
TreOMETPUUYECKHX (POPM, YCBOCHHIO UAECHU CHMMETPHUH.

Hcropus pa3BUTHS MaTeMaTHIECKOTO 3HAHUS 1aeT BO3MOKHOCTD TIOTIOJTHUTH 3a11ac MCTOPHKO-HAYYHBIX 3HAHUH MIKOJFHUKOB, C(HOPMHUPOBATh Y HUX MpeACTaBIe-
HUSI 0 MareMaTHKe KakK 4acTh OOLIeYeTOBEUECKON KyJbTYphl. 3HAKOMCTBO C OCHOBHBIMH HMCTOPUYECKHMHU BEXaMH BO3HMKHOBEHHS M Pa3BUTH MaTeMaTHUECKOM
HayKH, C HICTOPUEH BEIMKHUX OTKPHITUIl, UMEHAMH JIIOAEH, TBOPUBIINX HAyKY, JOJDKHO BOWTH B MHTEJUICKTYalbHbIN 0arax KakJoro KyJbTypHOTO YEJIOBEKa.

ConepxaHue NporpaMMbl HalpaBl€HO HAa OCBOEHHE YYaIlMMUCS 3HAHUH, YMEHUI M HaBBIKOB Ha 0a30BOM YpPOBHE, YTO COOTBETCTBYET
OO6pa3zoBaTenbHOW mporpamme mKoidel. OHa BKIIOYAET BCE TEMBI, IMPEIyCMOTPEHHBIE (enepaabHbBIM KOMIIOHEHTOM TOCYIapCTBEHHOTO
00pa30BaTEIBHOTO CTaHAPTa OCHOBHOTO O0IEro 00pa3oBaHMsI IO MaTeMaTHKe U aBTOPCKOI ITporpaMMoi yaeOHoro Kypca «Maremarnka

OBIIIAA XAPAKTEPUCTHUKA KYPCA

I/I3ytle}me MAaTeMATHKH B OCHOBHOM IIIKOJIe HAIPaBJCHO HA TOCTHKECHUE CJICAYIOIIUX neJaei:

1) B HanpaBJIeHUM JJUYHOCTHOTO PA3BUTHS
* pa3BUTHE JIOTHYECKOTO U KPUTHUECKOTO MBILIIICHHS, KYJIBTYPhl PE4H, CIIOCOOHOCTH K YMCTBEHHOMY JKCIIEPUMEHTY

° (bOpMPIpOBaHI/Ie Yy y4daiuxcs HHTeJIJIeKTyaJIBHOﬁ YCCTHOCTHU U 06T>GKTI/IBHOCTI/I, CIIOCOOHOCTH K MIpPpeOAOJICHUIO MBICIIUTCIIBHBIX CTCPCOTUIIOB, BBITCKAKOIINUX M3

OOBIZIEHHOTO OIIBITA;
¢ BOCIIMTAaHUC Ka4€CTB JIMYHOCTH, O6CCHC‘II/IB3IOHH/IX COHI/IEUII)HYIO MO6I/IHLHOCTI>, CHOCOGHOCTI) HpI/IHI/IMaTI) CaMOCTOSATCIIBHBIC peHICHI/ISI;

* opMHUpOBaHUE Ka4eCTB MBIIICHHS, HEOOXOAMMBIX JUTA afanTallii B COBPEMEHHOM WH(OPMAIIMOHHOM O0IIEeCTBE;



* pa3BHUTHE UHTEpECA K MaTEMAaTHIECKOMY TBOPUECTBY M MaTEMAaTHIECKIX CIIOCOOHOCTEH;

2) B METANMPEAMETHOM HallIPpaBJICHUHA

° q)OpMPIpOBaHI/Ie HpCI[CTaBHeHI/Iﬁ O MAaTCeMaTHKC KakK 4YacCTH O6HICH€J'IOBC‘ICCKOFI KYJIBTYpbI, O 3HaYMMOCTU MaTC€MAaTUKW B Pa3BUTHU LIUBUWJIM3AOHUU U

COBPEMCHHOI'O 06H.IeCTBa;

®* PpasBUTHUC HpeZ[CTaBJ'ICHI/Iﬁ O MaTr€MaTHMKE KakK q)OpMG OIIMCaHusA MW MCTOAC IIO3HAHUA Z[CP'ICTBHTCHLHOCTI/I, CO3JaHHuC yCJIOBI/Iﬁ JJIsL HpI/IO6peTCHI/I$I

MEPBOHAYAJIILHOT'O OIIbITA MATEMAaTUYC€CKOT0 MOACJIMPOBAHMA;

* (popmupoBanue 0OHIMX CIIOCOOOB MHTEIUIEKTYaJIbHON NEATEIBHOCTH, XapaKTePHBIX I MaTeMaTHKH W SIBIISIONIMXCS OCHOBOW TIO3HABAaTENFHOW KYIBTYPHI,

3HAYUMOH JIJTs pa3IMYHBIX chep YeTOBEUECKOH NeATEIbHOCTH;

3) B npeAMETHOM HANpPAaBJIeHUH

¢ OBJIAACHUC MATCMATHUYCCKUMU 3HAHUSAMU U YMCHUIMU, H606XO,I[I/IMLIMI/I AJIs1 TPOAOJIKCHU A 06y‘16HI/I$I B CTapIHeﬁ IIKOJIC WJIW HWHBIX O6H_[€O6pa30BaTeJ'IBHLIX

YUPCKACHUAX, NUBYUCHUSA CMCIKHBIX NUCHUIIIINH, IPUMCHCHUSA B HOBCGI[HGBHOfI KHU3HU,

¢ CO3JaHUC (1)YHI[3MCHT3 JJI1 MaTCMaTUYCCKOT'O pa3BUTHUA, q)OpMI/IpOBaHI/ISI MCXaHU3MOB MBIINUICHHUA, XapaKTECPHBIX JIJIA MaTeMaTH4eCKOM JACATCIIBHOCTH

MECTO KYPCA B YYEBHOM IIVIAHE

CormmacHo mpoekty basucaoro yue6HOro (00pa3oBaTenbHOTO) MIaHa Ha H3YYEHNE MaTeMaTHKA B OCHOBHOH IIIKOJIE OTBOJHT 5 YY€OHBIX YAaCOB B HEZCIIO B TEUCHHE
Ka)XJI0T0 ToJa 00y4yeHus1, Bcero 875 ypokoB. M3 MIKOIBHOTO KOMIIOHEHTa 00pa30BaTeIbHOTO YUPEKACHUS BhIACIseTCs | yac B HENEN0 HA U3yYeHUE MaTeMaTuKU B
5-9 knaccax, TaKUM 00pa3oM, KOJIMYECTBO YaCOB B HEJEIIO YBEIUYEHO JI0 0.

CornacHo basucnHoro yue6HOTO (00pa30oBaTenb-HOTO) TUTaHA B 5S—6 Kitaccax m3ydaercs nmpenMer «MaremaTtrukay (MHTeTpUPOBaHHEIN MTpenMeT), B 7—9 kimaccax -
«MareMaTtukay (BKIIOUAIOIIHNA pa3aeibl «Anredpay u «l eoMeTpus»)

[IpenmeT «Maremaruka» B 5—6 kitaccax BKIItO4aeT apu(hMETHUCCKHA MaTepHall, 3IEMEHTHI alNTeOphl U TEOMETPUH, & TAKXKE IIEMEHTHI BEPOITHOCTHO-CTaTUCTHYC-
CKOY JIMHUH.



[Ipenmer «Maremaruka» B 7 — 9 kjaccax BKITIOUAeT B ce€0sl HEKOTOPHIE BOMPOCH! apU(METHKH, pa3BUBAIOIIME YMCIIOBYIO JIMHHIO 5—6 KJIaccoB,
anreOpandeckuil marepual, 3JIeMeHTapHble (YHKIMH, 3JIEMEHTbl BEPOSTHOCTHO-CTAaTUCTHMUYECKOW JMHHMM, a TaKke TeOMEeTpPUYECKUi Martepuad,
TPaJULIMOHHO U3y4alOTCsl, €BKINI0BAa T€OMETPHS, IIEMEHTHI BEKTOPHOM aJireOpbl, TeOMETpUYECKHUE IPE0Opa30BaHUS.

Paznen «Anrebpa» BKIIIOYaeT HEKOTOpBIE BOIPOCH! apU(METHKH, Pa3BUBAIOIIUE YHCIOBYIO JIMHUIO 5—O6 KJIaccoB, COOCTBEHHO anreOpamyecKhii Marepuan,
aNeMeHTapHbIe QYHKINU.

B pamkax yue6Horo paszaena «[ eoMeTpus» TpaaulMOHHO U3Y4alOTCs, CBKIMI0BA [€OMETPHS, JIEMEHThI BEKTOPHOMU ajIreOpnl, reOMETpHUUECKIE (DUTYPBHI.
Pacnpez[eneHI/Ie yqe6Hor0 BPEMCHHU MECXKAY OTUMU INPCAMETaMU IIPEACTABIICHO B BUAC Ta6J'II/II_II->IZ

Konn4yecTBo 4acoB Ha cTyneHn
Kuaaccsl IIpenmeTsl MaTeMATH4Y€CKOT0 UKJIA
OCHOBHOI0 00pa3oBaHus
5-6 Maremaruka 350
Anaredpa 315
7-9
I'eomeTpust 210
Bcero 875

TemaTnuyeckoe NJIAHKPOBAHUE



C onmpeaecJaeHueM OCHOBHBIX BUI0B y‘lCﬁHOﬁ ACATECJIBbHOCTH

MATEMATUKA
5—6 knacebl (350 +70=4204)

OCHOBHOE copfiep)XaHue No Temam

XapaKTepuCTMKa OCHOBHbIX BU,0B feSITE/IbHOCTU YYEHUKA
(Ha ypoBHe y4ue6HbIX AelCTBUIA)

2

HatypanbHblii pag. [ecATuyHas cuctema CUYUCIEHUs.
ApnmeTuyeckne [eWCTBUSA C HaTypasbHbIMU YucCAamu.
CBolicTBa apuMeTUYECKUX AEACTBUIA.

[MoHATME 0 CTENEHN C HaTypasibHbIM NOKa3aTesieMm.

KBagpar u ky6 uucna.

Yucnosble BblpaXeHWsi, 3HAYEHWe YUC/IOBOTO BblpaXEHUs.
Mopagok AeiCcTBUA B 4YMCNOBbIX BbIP&XKEHWSX, WCNOMb30BaHWe
CKOOOK.

PelueHve TeKCTOBbIX 3a4a4 apudimeTnyeckumm cnocobamu.
[Lenutenn n kpatHble. Hanbonbwnii 06Wwuin genuterns;
HauMmeHbLUee o6lLLee kpaTHoe. CBoOICTBa AeNnMOCTU. MNpu3Haku
aenumocTtu Ha 2, 3, 5, 9, 10. MpocTble 1 cocTaBHble Yncna. Pas-
JIOXXEHWE HaTYpPasIbHOIO YMc/a Ha NpocTble MHOXUTeNW. eneHve
C ocTaTkoMm

OonucbIBaTh CBOCTBA HATYpasIbHOrO psga.

YuTaTtb 3anucbiBaTb HATypa/lbHble 4uC/a, CPaBHUBATb W
yrnopsiounBath Ux.

BbINOAHATB BbIUMC/IEHNS C HATYPa/IbHbIMU YMCNaMU; BbIYUCIATb
3HAYEHUSI CTENEHEN.

dopMynupoBaTh CBOICTBA apuhMeTN4ecknx AeiCTBuiA, 3anuchbl-
BaTb MX C MOMOLLbO GykB, Npeobpas3oBbiBaTb HA UX OCHOBE Yu-
CNOBblE BblpaXXeHusl.

AHanU3MpoOBaTh /1 OCMBICAUBATL TEKCT 334a4u, nepedopmynupo-
BaTbyC/IOBME, U3BAEK a T b HEOOGXOAMMYO WHGOpMaLuIo,
MofenupoBaThb YC/IOB/E C MOMOLLbI CXEM, PUCYHKOB, peasibHbIX
npeaMeTOB; CTPOMTBJ/IOTMYECKYID LENOYKY PacCyXAeHWii;
KPUTUYECKMN OLLeHMUB a T b MOJIYYEHHbI OTBET, OCYLLECTBAATD
CaMOKOHTPO/Ib, NPOBEPSIsi OTBET HA COOTBETCTBUE YC/I0BUIO.
dopMynupoBaTh ONpPeLeNeHNs AeNUTeNsA U KPaTHOro, NpocToro
yucna v CoCcTaBHOIO YMC/Ia, CBOMCTBA U NPU3HAKN Ae/TMMOCTU.
[oKa3bIBaTb /1 ONpPoOBepraThb C MOMOLLI0 KOHTPNPYMEPOB
YTBEPXKAEHNSA O AENMMOCTY Yncen. Knaccudmumposats HaTy-
pasibHble Yncna (YeTHbIe 1 HEYETHbIE, MO OcTaTKaMm OT Ae/IEHUs Ha
3unTn).

WUccnepoBaTh NpocTeiilne YACN0Bble 3aKOHOMEPHOCTU, MPO-
BOAMTb YMC/IOBbIE 3KCMIEPUMEHTLI (B TOM UKC/Ee C UCMOMb30Ba-
HUEM KaslbKys1aTopa, KoMnbTepa)

O6bIKHOBEHHbIE Apo6u. OCHOBHOE CBOWCTBO Apobu. CpaBHeHWe
06bIKHOBEHHbIX Apo6eit. ApuchmeTmyeckme AeicTBusi ¢ 06bIKHO-
BEHHbIMU Apo6amu. HaxoxaeHvne yacTu OT LEenoro v Lenoro no
ero yacTtu.

LecATnyHble apobu. CpaBHEHME [EeCATUYHbLIX [ pobeil.
Apudmetmyeckme [elCTBUSA C AECATUYHbIMU AP obamu.
MpencTaBneHne gecaTuyHol apobu B BUAe 06bIKHOBEHHOI Apo6M
1 06bIKHOBEHHOIA B BUAE AECATUYHOI.

OTHoLueHwe. MNponopuys; OCHOBHOE CBOIN CTBO MPONOPLMN.
MpoLueHTbI; HaxoXeHne NPOLEHTOB OT BENMUMHBI U BE/IMUMHBI NO
ee NMpoLeHTam; BbIpaXXeHVe OTHOLLEHUS B NPOLEHTAX.

PelueHne TeKCTOBbIX 3aga4 apudhmeTyeckummn cnocobamm

MopenupoBatb B rpachuyeckoii, npesMeTHON hopMe NOHATUS 1
CBOICTBA, CBSA3aHHbIEe C MOHATMEM OObIKHOBEHHOI ApO6U.
dopMynupoBaTb, 3anucbiBaTh C NMOMOLLbLIO GYKB OCHOBHOE CBOIA-
CTBO OObLIKHOBEHHOW Apo6u, npaBuna AeNcTBUI C
06bIKHOBEHHBIMW [PO6GSAMU.

Npeo6pa3oBbiBaTb OObIKHOBEHHbIE Ap06KU, cCpaBHWBaTb WU
ynopsgounBatb WX. BbINOAHATb BbIYNC/IEHNA C OObIKHOBEHHBLIMU
ApobsamMu.

YuTaTbM 3anucbiBaThb JeCATUYHbIE ApPO6Y. MpeacTaBAATL
06bIKHOBEHHbIE Ap06M B BUAE AECATUYHBLIX U AECATUYHbIE B BUAE
0ObIKHOBEHH bl X ; HAXOAUTB [ECATUYHbIE MPUONKEHNA OB6bIKHO-
BEHHbIX Apo6eii.




CpaBHMBaTb I YNOPAROUUBATD JeCATUYHbIE APO6U. BbINONHATL
BbIYNC/IEHUSA C AECATUYHBIMW APOGAMU.

Wcnonb3oBaTh 3KBVBa/IEHTHbIE MPeACTaBNeHNs APO6HbIX yncen
Npv NX CPaBHEHWUM, NPU BbIYNCIEHUSX.

BbINOIHATD NPUKNAKY U OLEHKY B XOAE BbIYVCIEHUIA.

O6BACHATB, YTO Takoe NPoLeHT. MpepcTaBAATL NPOLEHTLI B BUAE
Apo6eli n Apobu B BUAE NPOLIEHTOB.

OcyuecTBAATb NMOMCK MHhopmauumn (B8 CMU), copepxalueidi faH-
Hble, BblpaXeHHble B MPOLEHTaX, WHTEpPNpeTupoBaTb WX.
MpuBogUTL NPYMEPbI NCMNO/Ib30BAHNA OTHOLLEHWI Ha NPakKTuKe.
PewaTb 33ja4n Ha NPOLIEHTLI U Apobu (B TOM yucne 3afjadn u3
peanbHON MNpakTukW), MCnonb3ysa Npu Heob6XoAUMOCTU
KaslbKyNaTop; NCMO/b30BaTb NOHATUSA OTHOLIEHUSI W Nponopynmn
npu peLueHnn 3agau.

AHanusupoBaTb 11 OCMbIC/IMBATB TEKCT 3aJauu, nepedopmynmpo-
BaThbYC/OB I € ,U3B/IeK a T b HEOOXO4UMYIO UM HopMaLmio,
MOAEeNMpoBaThb YC/IOB/E C MOMOLLbI0 CXEM, PUCYHKOB, peasibHbIX
npeaMeTOB; CTPOMTB/IOTNYECKYIO LENoYKY PacCyXaeHuii;
KPUTMYECKN OLeHUBATD MO/TyYEHHbI OTBET, OCYL4eCTBAATL CaMO-
KOHTPO/b, NPOBEPSAS OTBET HA COOTBETCTBME YC/I0BUIO.
MpoBoANTbL HEC/TOXHbIE NCCNEA0BaHNSA, CBA3AHHbIE CO CBOWCT-
BaMu APO6HbLIX YnCen, ONMpasiCb Ha YNC/I0BbIE IKCNEPUMEHTDI ( B
TOM YKC/1Ee C UCMO/Ib30BaHNEM Ka/lbKyNsaTOpa, KOMMNbloTepa)

MonoxutensHble 1 oTpuLaTesbHble Yncna, Mogysb Yyucna.
N306paxeHne uncen To4KaMm KOOpAMHATHO NPAMON;
reomeTpuyeckasn MHTepnpeTauus Moaysns umcna.

MHOXeCTBO LenbIX yncen. MHOXeCTBO paLMoHasbHbIX
uncen. CpaBHeHVe pauyoHasibHbIX Yncen. ApugmeTtuyeckme
OeNcTBMA C paunoHasibHbIMK Yicnamu. CeolicTBa apucmetuye-
CKUX AeiACTBUiA

MpueoauTb NPYMEPbl UCMOMb30BaHNS B OKpyXatolweM mupe
NONIOXMTE/IbHBIX U OTpuLaTesibHbiX uYncen (Temnepatypa,
BbIMMPbILW — MNPOUTPbILL, BbiLe — HUXKE YPOBHS MOPS U T. N.).
N306paxaTb TOUKAMU KOOPAMHATHON NPAMOI NOMNOXUTENbHbIE U
oTpULATENbHBIE PaLMOHa/IbHbIE YnCna.

XapaKTepu3oBaTb MHOXECTBO LeE/bIX 4YuUCESl, MHOXECTBO
paumoHasibHbIX YNCen.

dopmynupoBaThb /1 3anuCbiBaTb C MOMOLbIO 6yKB CBOWCTBA
[elcTBUIA C payunoHasbHbIMWU YMCTaM U, NPUMEH A T b 115
Npeo6pasoBaHNst YNCOBbIX BbIPaXKEHUIA.

CpaBHMBaTb/ YNOpPsAAOYMBATDL PALMOHA/IbHbIE 4YuKCNa, Bbl-
MOMHATB BbIUMC/IEHNS C PALMOHAbHBIMI YMC1aMm

Mprmepbl 3aBUCMMOCTEW Mexay BEeNNYMHaMU CKOPOCTb, BPeMs,
paccrosiHne; pou3BoaNTeNIbHOCTb, BpeMsi, paborta, LeHa,
Kosnin4ecTBo, CcToMMOCTb W ap. MpeacTaBneHne 3aBUCUMOCTe
B BMAe dhopmys. Beluncnenns no coopmynam.

PelueHne TekCcToBbIX 3a4a4 apudmMeTnyeckumm cnocobamm

BbipaxaTb OJHU eAVHVLbI N3MEPEHNS BENTMUMHBI B APYTUX
eAvHULax (MeTpbl B KUIOMETPax, MUHYTbI B Yacax u T. I.).
OKpYraATb HATypa/lbHble YnMcia W AeCsTUYHbIe Apo6uW. Bbinon-
HSTb MPUKUAKY W OLIEHKY B XOZ€ BbIUNC/IEHWIA.

MopgenupoBaTb HEC/IOXHbIE 3aBUCMMOCTU C MOMOLLbLIO hOpMyI;
BbINO/HATL BbIYMC/IEHUS O (hOPMY/Iam.

Wcnonb30BaTh 3HAHVS O 3aBUCUMOCTSX MEXAY BennunHamu (cko-
pOCThb, Bpemsl, paccTosiHue; paboTa, NPOVU3BOAN TE/TbHOCTL, Bpemst
W T.N.)Npy peeHny TeKCTOBbIX 3aaad

Wcnonb3oBaHne 6ykB [An1S 06GO3HAYEHWsI 4ucen, A1s 3anucu
CBOICTB apuhMETUYECKNX AEACTBUIA.

ByKBEHHbIE BblpaXXeHNs (BbIPaXKEHNS C Nepe MeHHbIMK). YncnoBoe
3HaYeHne GYKBEHHOIO BbIPaXKEHNS.

Yutatb 3anucbiBaTh 6yKBeHHbIe BblpaXeHua, COoCTaB/IATb
6yKBeHHbIe BblpaXXeHnA no ycrnosmnam 3agad.

BbluncnaTb UNC/10BOE 3HaYeHune 6yKBeHHOFO BblpaXeHusa npu
3aaHHbIX 3Ha4YeHUAX 6yKB.




YpaBHeHMe, KOpeHb ypaBHeHuUs. HaxoxeHne Heus3BeCTHbIX
KOMMNOHEHTOB apndMETUYECKUX AENCTBUIA.

[lekapToBbl KOOPAMHATLI HA NOCKOCTU. [TOCTPOEHNE TOYKM MO ee
KoopAuHartam, onpefeneHne KoopAvHAT TOUKWN Ha M/I0CKOCTH

CocTaBAATb YPaBHEHUS N0 YC/I0BUAM 3a4ad. PewaTb npocTeliluve
YypaBHEHUS' Ha OCHOBE 3aBWCMMOCTEi MeXAy KOMMOHeHTamu
apuhMeTNUECKUX [eACTBUIA.

CTpoMTb Ha KOOPAMHATHOW MAIOCKOCTM TOYKM W hurypbl no 3a-
[aHHbIM KOOpAMHATaM; onpeaenaTb KOOPAVHATLI TOYEK

MpepcTasneHne aadHbIX B BUAE Tabnul, gnarpaMm.

MoHATMe o cnyyaiiHOM onbiTe U cob6bITMK. [loCcTOBEPHOE W
HeBO3MOXHOEe cob6bITVA. CpaBHEHWE LaHCOB.

PelueHve kKOMGUHATOPHBIX 3aa4 nepe60poM BapMaHToB

WU3BnekaThb MHCDOPMAaLMIO U3 TabML, U AnarpaMM, BbINONHATD
BbIYNC/IEHUS NO TAbNNYHBLIM AAHHBIM, CPaBHUBATb BE/TNUMHbI,
HaxopuTb HaMbO/bLUVE N HAVMEHbLUME 3HAYEHUS U Ap.
BbInonHATb CO0P MHOPMALMKN B HEC/IOXHBIX C/yYasix, npefcraB-
nATHL UHOPMALMIO B BUAe Tabnuuy u guarpamm, B TOM yucre c
NOMOLLbH0 KOMMbBIOTEPHBIX MPOrpamm.

MpuBoanTb MPUMEPbI  C/yYalHbIX COGbITUIA, [AOCTOBEPHbLIX U
HEBO3MOXHbIX COObITUI. CpaBHUBATB LUAHCHI HACTYMN/1eHNS COObI-
TUW; CTPOUTB PEYEBBLIE KOHCTPYKLUWM C WCMNO/Ib30BaHNEM
C/IOBOCOMETaHUlA 6osiee BEPOSITHO, MasioBepOsiTHO U Ap.
BbInonHATb Nepebop Bcex BO3MOXHbIX BapnaHTOB AN nepecyeTa
06LEKTOB M/ KOMOUHALWIA, BbIReAATb KOMOMHALMM, OTBeYatoLne
3a/1aHHbIM YC/I0BUAM

IIpuBoaAUTH PUMEPHI KOHEYHBIX U OECKOHEY-
HBIX MHOXeCTB. Haxoauts oO0benuHeHue u
nepeceyeHne KOHKPETHBIX MHOXeCTB. [IpuBo-
JUTH IPUMEPHI HECIIOKHBIX KIaCCH(PHUKAIIUN 13
pa3IUYHBIX 00IaCTEH KU3HU.

NnnmroctpupoBaTh TEOPETUKO-MHOKECTBEHHBIE
MIOHATHUS C IOMONIBIO KPYyToB Dilsiepa




HarnagHele npeactasneHvs o durypax Ha maoCKOCTW: mpamas,
OTpesokK, Jly4, Yrosn, somMaHas, MHOrOYroflbHUK, MNpaBWUbHbI
MHOFOYTOfIbH UK, OKPYXHOCTb, KpPYTr. YeTbIpexyronbHuk,
NPSAMOYTo/ibHUK, KBaApar. TpeyronbHuK, BUAbl TPEYTONbHUKOB.
N306paxeHne reomeTpuyecknx curyp. BsaumHoe pacnonoxeHune
ABYX NPAMBIX, ABYX OKPYXXHOCTEN, NPSAMOi 1 OKPYXXHOCTH.

[nvHa oTpeska, noMaHoi. [epuMeTp MHOrOyronibHuKa. EguHuLbl
N3MepeHust [/InHbL. VI3MepeHne A/ivHbl 0Tpeska, NoCTPOoeHUe oT-
peska 3a4aHHON ANHbI.

Yron. Bupgbl yrnos. pagycHas mepa yrna. V3mepeHue u
NOCTPOEHNE YI/10B C MOMOLLbIO TpaHcrnopTupa.

MoHATMe nnowaan urypbl; eanHULbI 3MepeHns naowaau. Mno-
Wwaas npsAMoyrofibHMKa W niowanbs keagpara. PasHoBenvkue
dourypel.

HarnsgHble npeAcTasneHns 0 NPOCTPaHCTBEHHbIX dnrypax: Ky6,
napannenenunes, npusma, nupamuga, wap, cdepa, KOHyc,
unnmHap. M3obpaxeHne npocTpaHCTBEHHbIX uryp. lMpumepsl
ceyeHuin. MHOrorpaHHWKW, NpaBU/ibHbIE MHOTOTPaHHUKN.
MpuymMepsb! pa3BepToK MHOTOTPaHHUKOB, LMVHAPA U KOHYCa.
MoHaTne obbema; eAuHWLbl obbema. O6bLEM MPAMOYro/ibHOro
napannenenunega v o6bem Kyba.

MoHsaTne o paBeHcTBe uryp. LleHTpanbHasa, oceBas w
3epKasibHasa cummeTpun. N3o6paxeHne cCUMMETPUYHBIX ounryp

PacnosHaBaTb Ha yepTexax, PUCyHKax 1 Mofensx reomerpuye-
ckue durypbl, KoHdurypauum dmryp (nockue n npocTpaHCTBEH-
Hble). MpuBOAMTL NPYMEPBLI aHaUTOTOB reoMeTpuyecknx uryp B
OKpy>aroLLem mupe.

Uso6paxarb reomeTpuyeckme urypbl U UX KoHdurypaumm ot
PYKM W C WCNOMb30BAHUEM YepPTEeXHbIX WHCTPYMEHTOB.
U306paxcaTb reoMeTpuyeckne Urypbl Ha knetyatoii bymare.
NU3mepATbC MNOMOLLLIO WHCTPYMEHTOB W CpaBHUBATbL [JIHbI
OTPE3KOB W BE/IMUMHBI YIN1I0B. CTPOMTB OTPE3KMN 33 aHHON A/INHBI C
NOMOLLBI0 NIMHEAKN U LMPKYNSa W Yrnbl 3afaHHON BeNnyuHbl C
MOMOLLIbIO TPAHCMOPTUPA. BeipaxaTb OAHU €AVNHULbI U3MEPEHNs
[ONVH Yepes apyrue.

BbIUMCAATD M/10WWAAN KBAAPATOB M NPAMOYro/IbHUKOB, UCNO/Mb3ys
chopmynbl NoLWaan Ksagpara v naolaan npsMoyrofibHuKa.
BbipaXcaTb OJHV €AMHULIbI U3MEPEHUS NoLaamn Yepes apyrue.
WU3roTaBnAuBaTh NPOCTPAHCTBEHHBIE (OUTYpbl U3 pPa3BEPTOK; pacno-
3HaBaTb pa3BepTku Kyba, napannenenunega, nupamuibl, LW-
nvHApa U KoHyca. PaccmaTtpuBaTbh npocTeiilune cevyeHus npo-
CTPaHCTBEHHbIX huryp, nonyyaemble nyTeM NpegMeTHOro Wau
KOMMbIOTEPHOTO MOAENVMPOBAHUSA, OnpepenaTh UX BUA,.
BbiuncnaTb 06beMbl Kyba 1 NPSAMOYroNbHOrO napasnnenenvnesa,
nucnonb3ys gopmynel obbema kyba M ob6bema NpsAMOYronbHOro
napasnenenunea. Belpax a T b OAHN e€AUHULbI N3MEpPeHUs
obbema yepes gpyrue.

UccnepoBaTh 1 onmMcbiBaTb CBONCTBA reomeTpuyeckux duryp
(NNoCKMX M MPOCTPAHCTBEHHbIX), WMCMOMb3Ys 3KCMEPUMEHT,
HabnofeHne, n3mMepeHue. Mogenup o B a T b reOMeTpPUYECKNE
06beKTbl, MCnonb3ya OGymary, nAacTWIuH, MNPOBOMOKY W Ap.
Wcnonb3oBaTh KOMMNbIOTEPHOE MOAENMPOBAHNE U 3KCMEPUMEHT
[N U3y4eHnss CBONCTB reOMeTPUYECKUX 0ObEKTOB.

HaxopuTb B OKpYXalolwem Mupe M0CKMe U NPOCTPaHCTBEHHbIE
CUMMETPUYHbIE chUrypei.

PewaTb 33/a4M Ha HaxoXAeHve A/IMH OTPe3KoB, MeprMeTpoB
MHOrOYro/IbH/KOB, FPajlycHOW Mepbl YrnoB, naowasei ksaapaTos
N NPAMOYro/IbHNKOB, 06bEMOB Ky6OB W NP SAMOYrO/bHbIX
napannenenvnegos, ky6a. BeigenaTs B YCN0BUM 3a4a4M faHHble,
HeobXxoauMble A1 €e pelleHUs, CTPOM T b SIOTVYECKYIO LIeMOUKy
paccyxzeHuii, conocTaBAATb NOMTYYEHHbIV pe3ynbTar ¢ yC/10BUEM
3agaun.

WU306paxkaTb paBHble PUrypbl, CUMMETPUYHbIE UTYPbI

TemaTn4yeckoe MJIAaHUPOBaHHE
Marematuka 7-9 kiaaccenl ( 5254 + 1054 = 6504)

Pasznen «Auaredpa»




OCHOBHOE cofiep)XaHue no Temam

XapaKTepuCTUKa OCHOBHbIX BU,0B feSITe/IbHOCTU YYEHUKA
(Ha ypoBHe y4e6HbIX geiicTBUIA)

1

2

PacLuMpeHne MHOXecTBa HaTypasibHbIX 4MCEN [0 MHOXecTBa
Lie/bIX, MHOXECTBA Le/bIX YMCeN [0 MHOXeCTBa pauyoHasIbHbIX.
Pauu1oHabHOe YMC/IO KakK OTHOLLUEHWe T/n, The T — uenoe
uncno, a 1 — HaTypasibHOE YNCIO.

CTeneHb C LenbiM nokasatenem. KBafparHblii KOpeHb U3 uucna.
KopeHb TpeTbeii cTeneHu.

MoHATMe 06 nppaunoHanbHOM yuncne. ppaumoHanbHOCTb Ynucna

{
V2 oy HecousmMeprmMocTb CTOPOHbI U AuaroHa M Keagpara.

JecatnuHble NpUGIMKXeHUs NppaLyoHasIbHbIX Yncer.
MHOXeCcTBO AeWCTBUTENbHbIX YUCEN; MpeaCcTaBNeHne
[OelicTBUTENbHbIX Yucen B BuAe OGECKOHEUHbIX [eCATUYHbIX
[po6eii. CpaBHeHMEe AelCTBUTENbHbBIX YMCer.

B3aMHO OfIHO3HAYHOE COOTBETCTBME MEXAY AEWCTBUTESIbHLIMU
uMcnamy M TOYKaMM KOOPAMHATHON mpsiMoii. Yucnosble npome-
XYTKU: UHTEpBasl, 0TPE30K, Sy

OnucbIBaTb MHOXECTBO LIE/bIX YNCEN, MHOXECTBO PaLMOHa/IbHbIX
yucen, COOTHOLIEHNE MexXay STUMU MHOXXeCTBaMu.

CpaBHMBaTb 1 yNOPAR04MBATDb PALVOHA/IbHBIE YNC/IA, BbIMOMHATDL
Bbl4UC/IEHUA C pauUUOHa/IbHbIMW YUCNaMU, BBIMUCAATD 3HAYEHUA
CTeneHell ¢ LenbIM nokasatesiem.

dopmynupoBaTh ONpefe/ieHe KBaapaTHOro KOpHa 13 uncna. Ue-
nonb30BaTh rPathuK (PYHKUUUN y =X ONs HAXOXAEHWUS KBaf-
paTHbIX KOpHEe. BbIMMCAATB TOUHbIE U NPUBVKEHHbIE 3HAUYEHUS!
KOpHEii, crnonb3yst NP HEOGXOAMMOCTMN KaulbKyNsaToOp; NPOBOAUTL
OLIeHKY KBaApaTHbIX KOPHEN.

dopmynupoBaTb ONpesesieHne KOpHS TPETbeW CTeNeHN; Haxo AUTb
3HaAYEeHNs1 KyOUYECKMX KOpHEl, npyv HeobXoAMMOCTU WCMOsb3ys,
KanbKynaTop.

MpuBoAUTL NPUMEPbI MPPaLMOHAsIbHbIX YUCES; pacno3HaBaTb
pauuoHa/ibHble U MppalMoHasibHble 4YuC/a; usobpaxkaTtb yncna
TOYKaMW KOOPAMHATHO NPAMOIA.

HaxoguTb 1eCATUYHbIE NPUG/IMKEHNA PaLMOHa/IbHBIX U ppaLmo-
Ha/IbHbIX YKCEN; CPAaBHUBATD /1 YNOPAAOYMUBATD [e/iCTBATE/bHbIE
yucna.

OnucbIBaTh MHOXECTBO AE/CTBUTENbHbIX YnCeN.

Ucnonb3oBaTh B MUCbMEHHOW MaTeMaTU4Yeckoli peunm o6o3Haue-
HUA W rpaduyeckne n3ob6paxeHUs YUCNOBbIX MHOXECTB,
TEOPETUKO-MHOXECTBEHHY) CUMBOJIVKY

MPUGANXKEHHOE 3HAYEeHWEe BEeNUYMHbLI, TOYHOCTb
npuGAKeHUs. Paamepbl 06HEKTOB OKpY»KatoLLero mypa (ot
3neMeHTapHbIX YacTuL, fo BceneHHoit), ANUTeNbHOCTb NPOLEeccoB
B OKpyXaioLLieM Mupe. BbigeneHve MHOXuTens — crenedun 10 B
3anvcum yucna.

MpuKMaKa 1 oueHKa PesybTaToB BblUUCIEHNI

HaxoauTb, aHaIM3UPOBaTb, CONMOCTABAATDL Y/C/IOBbIE XapakTepu-
CTVIKM 06BEKTOB OKPYXXatoLLEero Mmpa.

WUcnonb3oBaTh 3anuCb YMCEN B CTAHAAPTHOM BUAE A5 Bblpake-
HVUA pa3mMepoB OOBLEKTOB, A/IMTENbHOCTM MPOLECCOB B OKPY-
xarowem Mupe.

CpaBHMBaTb YMC/a N BENNYMHBI, 3aMUCaHHbIE C UCMO/Ib30BaHNEM
ctenenn 10.

Ucnonb3oBaTb pasHble POPMbI 3aNMCU NPUBINKEHHBIX 3HAYEHWIA;
Jenatb BblBOAbI O TOYHOCTW NPUGAMXEHUS NO 3anucu npuonu-
XXEHHOr0 3HaYeHus.

BbINONHATD BbIYVC/IEHUS C pea/ibHbIMU JaHHbIMU.

BbINOIHATL NPUKNAKY W OLEHKY Pe3yNbTaToB BblYVCNEHWIA

BykBeHHblEe BblpaxkeHUs (BbIPaXXEHNS C NepeMeHHbIMM).
UncnoBoe 3HayYeHre 6yKBEHHOTO BblpaXeHus. [JonycTumMble 3Ha-
YeHusi NepeMeHHbIX. MoacTaHoBKa BblpaXKeHWi BMECTO NepemMeH-
HbIX.

MpeobpazoBaHune GYKBEHHBIX BbIpaXXeHWUIA HA OCHOBE CBOICTB
apnUPMETUYECKNX AEACTBUIA. PABEHCTBO GYKBEHHbIX BbIPAXEHWIA.
ToxaecTso

BbINONHATL 3/1EMEHTapHble 3HAaKOBO-CUMBOJSIMYECKNE [AeNCTBUS:
npumeHaATb OyKkBbl [/19 0603HAYEHWSA Yucen, 4719 3anucu o6Lwmx
YTBEPXAEHUIA; cOCTaBAATb OYKBEHHbIE BbIPAXKEHUS MO YC/IOBUSM,
3afaHHbIM CNOBECHO, PUCYHKOM WAWN 4YepTexXOoM; npeob-
pasoBbIBaThb asirebpanyeckme CymMMbl W Mpou3BeAeHUS (Bbl-
NONHATDL NPMBEAEHNE NOAOOHBIX CnaraeMbiX, packpbiTue CKOGOK,
ynpoLLeHne Npov3BeaeHui).

BbIYMCAATB YNCNI0BOE 3HAYEHVE GYKBEHHOTO BbIPaXEHVS; HaXo-




AuTb 06/1aCTb A0NYyCTUMbIX 3HaAYEHUIA NepeMeHHbIX B BblpaXXeHUn

CTeneHb C HaTypasibHbIM NOKa3aTesiemM 1 ee CBOCTBA.
OfHOUNEHbI Y MHOTOU/IEHbI. CTeneHb MHorouneHa. CnoxeHue,
BblUMTaHUE, YMHOXEHWE MHOTOUIEHOB. POPMY/ibl COKPaLLEHHOTO
YMHOXEHUS: KBaZpaT CyMMbl U KBAApaT pasHoCTW. dopmyna
pasHocTy kBagpaToB. Mpeobpa3oBaHne LENoro BbipakKeH s B
MHOrousIeH. PasfioxeHe MHOroUIeEHa Ha MHOXWTENN: BbIHECEHNE
06LLEero MHOXMUTENS 3a CKOBKW, TPyNNMPOBKa, NPUMEHEHe
hopMY/ COKPALLEHHOMO YMHOXEHUS.

MHOrou/1eHbI C OAHOM NepemMeHHOo. KopeHb MHOrousieHa.
KBagpaTHbIii TPEXUIEH, pa3oXeHVe KBAAPATHOTO TpexyuieHa Ha
MHOXUTENN

dopmMynupoBaTh, 3anucbiBaTh B CYIMBOIMYECKON (hopme 1 o6oc-
HOBbIBaTb CBO/CTBA CTENEHMN C HaTypasibHbIM NoKasaTenieM; npu-
MeHSTb CBO/CTBA CTENEHN A/151 NPe06pPa30BaHMNS BbIPAXKEHWI 1
BbIYNC/IEHWIA.

BbINOJIHATB [EiCTBMSI C MHOrOU/IeHaMK.

BbiBOAMTb (POPMY/Ibl COKPALLEHHOTO YMHOXEHNS, APUMEHATD UX B
npeo6pa3oBaHuUsiX BbIPaXKEHNIA U BbIYNCIIEHUSIX.

BbINOJIHATB PA3/10KEHNE MHOTOUY/IEHOB HA MHOXMNTENN.
Pacno3HaBaTb KBaApaTHbIli TPEXY/1EH, BbISICH 1 T b BO3MOXHOCTb
pa3fioKeHNs Ha MHOXWUT e v, npepcTaBAATb KBaLPATHbIN
TPExusieH B BUAE NPOU3BEAEHNS JIMHENHBIX MHOXUTENEN.
MpuMeHATb Pa3/NyHble (DOPMbl CAMOKOHTPO/ISA NPY BbINOMHEHNM
npeobpasoBaHuii

Anrebpanyeckas gpobb. OCHOBHOE CBOWCTBO anreb-
pavueckoii po6u. CokpalleHne apobeii. CnoxeHue, BblUMTaHUe,
YMHOXEHWE, AeneHne anrebpanyecknx gpooei.

CTeneHb C LeflbIM Nokasareniem 1 ee CBOCTBA.

PauyoHasbHble BbipaXeHWs 1 1x NpeoGpa3oBaHus.

Joka3aTenbCTBO TOXAECTB

®opmynupoBaTb OCHOBHOE CBOWCTBO anre6pavyeckoil Apobu u
NPUMEHATL €ro A9 Npeobpas3oBaHna fpobeii.
BbINONHATD AECTBYSA C anrebpanyeckumm Apobamu.
MpepacTaBAATD LiE/I0€ BbIPAXKEHNE B BUAE MHOTOYSIEHA, APOGHOE
— B BUJ€e OTHOLLEHMSI MHOFOUY/IEHOB; 0Ka3blBaTh TOXAECTBA.
®opmynupoBaTb ONpee/ieHne CTENEHU C LiesbiM Nnokasatesnem.
®opMynupoBaThb, 3aN1CbIBaTh B CMBO/IMYECKOW hopMe 1 unnio-
CTpUpOBaTh NPMMEpamy CBOWCTBA CTEMNEHN C Lie/ibiM NokKasa-
Te/fleM; NPUMEHNATD CBOICTBA CTEeNeHMW /15 Npeobpa3oBaHunst
BbIPaXXEHUA 1 BblYNCAEHWIA

MOHATVSA KBaLPaTHOTO KOPHSA, apudmeTUYecKoro
KBa/|PATHOIO KOPHSI. YpaBHeHue Buga x>=a . CeoiicTBa apndme-
TUYECKMX KBafpaTHbIX KOPHEel: KOPeHb U3 NPOU3BEAEeHUS,

4acCTHOro, ctenexHu; TO)K,EI,ECTBa,[ ‘u‘laj =a, rge aE ﬂr
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KBaApaTHbIX KOpHEli AN Npeo6pasoBaHns YNCOBbLIX BblpaXKEHN
N BblYNCNEHUIA

AoKa3biBaTb CBOMCTBA apuMeTNUECKNX KBaAPaTHbIX KOPHEN;
NPUMEHATB NX [/15 NPe06pa3oBaHNsA BbIPOKEHWIA.

BbIYMCAATB 3HAYEHNS BbIPAXEHWUN, COfepXalumx KsagpaTHble
KOPHW; BbIpaXaTb NepeMeHHbIe N3 reOMEeTPUYECKNX 1 hrsnyecknx
dhopmyr.

WUccnepoBaThb ypaBHeHVe BUAA X* = &, HAXOAUTb TOYHbIE W Mpu-
G/IMKEHHBIE KOPHW Npu

a>0

YpaBHeHue ¢ 0fjHO nepeMeHHOl. KopeHb ypasHe Husi. CBoiicTBa
4MCNOBbLIX PaBEHCTB. PaBHOCUNBbHOCTb YpaBHEHWIA.

JNuHeliHoe ypaBHeHve. PelleHWe ypaBHeHWli, CBOAALWMXCS K
JINHEVHBIM.

KBagpatHoe ypaBHeHue. HenonHble KBagpaTHble YpaBHEHWS.
dopmyna KopHeil KBagpaTHOrO ypaBHeHUs. Teopema BueTta.
PelueHve ypaBHeHWI, CBOAALLMXCA K KBaApaTHbIM. BrkBagpaTHoe
ypaBHeHue.

MprMepbl peLleHnsi ypaBHEHWIW TpeTbeil U YeTBEpPTO CTeneHn
pas3oXeHVeM Ha MHOXWTENN.

PelueHve fpo6HO-paLoHasbHbIX YpaBHE HUA.

PelueHve TEKCTOBbIX 3afay anrebpavyeckvm cnocobom

PacnosHaBaTh /IMHElHbIE 1 KBajpaTHble YpaBHEHUS, Lesble u
OpO6HbIE YpaBHEHUS.

Pewarb /IMHeHbIE, KBaAPATHbIE YPaBHEHWS, a Takke ypaBHEeHus,
CBOASILLMECS K HUM; pewaTb APO6HO-paLOHa/IbHbIE YPABHEHUS.
UccnepgoBaThb KBaJpaTHble YPaBHEHUS MO AUCKPUMUHAHTY W
KoadhhmumeHTam.

PewaTb TEKCTOBblE 3ajaun asrebpanyeckMm crnocobom: nepe-
XO4UTb OT C/IOBECHOV (DOPMY/IMPOBKM YCMOBUSA 3ajayun K
anrebpavyeckoii Mogeny NyTeM COCTaB/IEHNS YpaBHEHUS; peLuaTb
COCTaB/IEHHOE YPaBHEHWE; MHTepNpPeTUPOBaThb PE3y/bTaT

YpaBHEHME C [BYMsi MepeMeHHbIMW. JIMHeliHoe ypaBHEeHMe C
[BYMsi nepeMeHHbIMU. [pUMepbl peLueHnsi ypaBHEeHW B LienbIx
uncnax.

OonpepensaTb, ABISETCA /M Napa 4NCEN pPELUeHNEeM [aHHOro
YpaBHEHVSI C ABYMSI NMEPEMEHHbLIMY; NPUBORUTL NMPUMEPbLI pe-
LLIEHVs1 YpaBHEHUIA C ABYMSA NepeMEHHbIMU.




Cuctema ypaBHEHWA C ABYMS NepemMeHHbIMU. PaBHOCW/IbHOCTb
cucTeM ypaBHeHUiA. Cuctema fiByX JIMHEVHbIX YpaBHEHWIA ¢ ABYMS
nepeMeHHbIMU; peLleHne NoACTaHOBKOW 1 crioxeHneM. PelueHne
CUCTEM [BYX YpaBHEHWIA, OHO U3 KOTOPbIX SIMHelHoe, a Apyroe
BTOpOli cTeneHu. MpuMepbl PELUEHUS CUCTEM HENUHENHbIX
YpaBHEHWIA.

PelleHVe TEKCTOBbIX 3a4a4 anrebpanyeckvm crnoco6om.
JekapToBbl KOOpAMHaTbl Ha naockocTu. Mpaduyeckas
VHTepnpeTawuus ypaBHeHusi C ABYMS NepemMeH HbIMU.

Mpadhvk NMHERHOro ypaBHEHNS C ABYMS MEPeMeH HbIMK, YI/10BOW
KO3(hPULIMEHT NPSIMOIA; yCNOBME NapanielbHOCTU NPSMbIX.
Mpacuky npocTeiinx HenuHemnHbIX ypaBHeHWi (napabona,
rmnepbona, OKpy>XHOCTb).

Mpadhnyeckass WHTepnpeTauusi CUCTEMbl YpPaBHEHUI C ABYMS
nepemMeHHbIMU

Pewarb 334aun, anrebpamyeckoinl Mofenblo KOTOpbIX SBMSETCS
ypaBHeHVe C ABYMS NepemMeHHbIMU; HaXO/RUTbD LieNble peLleHns
nytem nepeb6opa.

Pewarb CUCTEMbI ABYX YPaBHEHW C ABYMSA NepeMeHHbIMM, yKa-
3aHHbIE B COAEPXaHUN.

PewaTtb TEKCTOBbIE 3afayn ajrebpavyeckvum crnocobom: nepe-
XO4UTb OT C/OBECHOW (hOpMY/IMPOBKM YCNOBMA 3afayn K
anre6pavMyeckoili Moenu nyTeM COCTaB/IEHUSI CUCTEMbl ypaBHe-
HWA; pewaTb COCTAB/IEHHYID CUCTEMY YpaBHEHWIA; UHTEPNPEeTMPO-
BaTb pe3y/brar.

CTpouTb rpadonkn ypaBHEHW ¢ ABYMS NepeMeHHbIMU.
KoHCTpyMpoBaTh 3KBUBA/IEHTHbIE PEYEBbIE BblCKa3blBaHUs C
1cnonb3oBaHMeM anrebpaniyeckoro 1 reoMmeTpryeckoro S3bIKoB.
PewwaTthb /1 MCC/IeRO0BATb YPABHEHNSA U CUCTEMbI YPaBHEHWI Ha OC-
HOBe (DYHKLIMOHA/TbHO-Trpadinyecknx NpeacTaB/IeHnin ypaBHEHUI

YUncnoBble HEpaBEHCTBA U MX CBOCTBA.

HepaBeHCTBO C OAHOVW MepeMeHHON. PaBHOCWILHOCTb
HepaBeHCTB. JIMHelWHble HepaBeHCTBA C OAHOW MNepeMeHHON.
KBagpaTHble HepaBeHCTBa.

CuUCTEeMbI JIMHEHbIX HEPABEHCTB C OA4HON NepeMeHHol

®opmynupoBaTb CBO/ICTBA YMC/IOBbIX HEPABEHCTB, UAMIOCTPU-
poBaTh VX Ha KOOpPAVMHATHOV NPSIMOA, BO0Ka3bIBaTh
anrebpavyecky; NPUMeHATb CBOICTBA HEPABEHCTB NPU PeLLEHN
3aaau.

PacnosHaBaTb /IMHElHbIe U KBaApaTHble HepaBEHCTBA.

Pewartb /IMHElHblIE HEPABEHCTBA, CUCTEMbI NINHEHBbIX HEpa-
BEHCTB.

Pewarhb KBa|paTHble HEPABEHCTBA Ha OCHOBE rpadouyeckmx npes-
CTaB/eHWiA

3aBNCUMOCTb MeXy BENNUYMHAMM.

MpeactaBneHne 3aBUCMMOCTEN MeXdy BenMunHamyu B Buge
dopmy”n. BelumcneHus no chopmynam.

MpsiMas mponopuMoHasibHas 3aBUCKMMOCTL: 3agaHune opmynoi,
KOathhnLMEHT NPONOPLMOHa/IbHOCTU; CBOWCTBA. MNpuMepbl NPpAMO
NPONOPLMOHASbHBIX 3aBUCUMOCTEA.

O6paTHas NponopLyoHasibHasn 3aB1CMMOCTb: 3adaHve
chopmyoii, koathhMLMEHT 06PaTHOM NPONOPLNOHASIBHOCTY;
cBoiicTBa. MprMepbl 06paTHbIX NPOMOPLMOHAbHBIX
3aBUCHMOCTEVA.

PelweHne 3ajay Ha NpsMYyl0 NPONOPLMOHa/IbHOCTb 1 06paTHYo
NpONOpPLMOHasIbHYIO 3aBUCUMOCTU

CocTaBAATb (DOPMY/Ibl, BbIPAKAKOLME 3ABUCUMOCTY Mexay Be-
JIMYMHAMU, BBIMMCAATDL MO POPMY/Iam.

PacnosHaBaTb NPsiMyl0 U 06pPATHYI0 NPONOPLMOHAIbHbIE 3aBUCU-
MOCTM.

PewaTbTEKCTOBbIE 33Jayuu Ha NpsMyld ¥ o6paTHylo npo-
NopLMOHaA/IbHbIE 3aBUCUMOCTU ( B TOM YMC/le C KOHTEKCTOM W13
CMEXHbIX AUCLMMIIVH, U3 peasibHOI XN3HW)

MoHATne dyHkymn. O6nacTb onpegeneHnss U MHOXeCTBO
3HaueHunii oyHKUMKN. Cnocobbl 3agaHnsa yHKUMK. paduk hyHK-
uun. CaoiicTBa (yHKLMMK, MX OTOGpaxeHume Ha rpaduke:
BO3pacTaHune u yobiBaHne qoyHKLUW, HYNN (DYHKLMK, COXpaHeHne
3Haka. UteHne n noctpoeHune rpadpuko qoyHKLWIA.

Mpymepbl rpadiMkoB 3aBUCUMMOCTEN, OTpaXatloWwmux peasbHble
npoLecchl.

dyHKUMN, OMuUCbiBalLWMe nNpAMyl U obpaTHyl npo-
NOPLMOHa/bHbIE 3aBUCUMOCTU, UX TPadOnKu.

JnHeliHas hyHKLmMS, ee rpadivik 1 CBoOCTBA.

KBagpatunyHas dyHKuus, ee rpacdmk n cBoiicTsa.

CreneHHble hyHKLMW C HaTypasibHbIMK NokasaTenamm 2 n 3, ux
rpadoviku 1 coiicTBa. Mpadomkn QyHKUNIA

BblYMCAATDb 3HAUEHNS DYHKUUIA, 3agaHHbIX dhopmynamun  (npu
HeobX0AVMOCTY UCNOAIb30BATb KA/IbKY/IATOP); COCTaBAATDb Tab-
NnUbI 3HaYeHUIE YHKLWIA.

CTpPOMUTB O TOUKaM rpadkn OyHKLMA. OnucbIBa T b CBOMCTBA
doyHKLMM Ha OCHOBe ee rpadnyeckoro npeacTaBieHns.
MogenupoBaTtb peasibHble 3aBUCUMOCTU hopmynamm u rpadm-
Kamu. YuraTh rpacmkn peasibHbIX 3aBUCUMOCTE.

Ucnonb3oBaTh (PYHKUMOHAIbHYIO CUMBO/IUKY ANS1 3anvicu pas-
HOoOOpas3HbIX (haKToB, CBA3AHHbLIX C paccMaTpuBaembiMU (DYHK-
umamMn, oboralias onbIT BbINOMHEHNA 3HAKOBO-CUMBOINMYECKMX
felicTBuiA. CTPOM T b PeYeBble KOHCTPYKLMKW C WCMOMb30BaHNEM
hyHKLMOHaIbHOV TEPMUHONOTNN.
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WUcnonb3oBaTh KOMMbIOTEPHbIE MPOrpamMbl /1 NOCTPOEHUS rpa-
d1KOB PyHKUMA, ONS MCCef0BaHNSA MOMOXEHNSA Ha KOOPAMHAT-
HoOV nnockocTy rpadnkoB OyHKLMIA B 3aBUCKMOCTM OT 3HaUeHUi
KO3 hMLUMEHTOB, BXOAALLMX B hOpMy/y.

Pacno3sHaBaTb BUbl N3y4yaembix OyHKLMIA. Moka3biBaTh CXxemMaTu-
YecKn MoMIOKEHNEe Ha KOOPAWHATHO M/I0CKOCTW rpacdvikoB
n3yyaembix PyHKUMI B 3aBUCUMOCTY OT 3HaYeHuiA koaddmuy-
€HTOB, BXOAALLMX B CHOPMY/IbI.

CTpouTb rpankn n3yvyaembix OyHKLWA; onucbIBaTb NX

cBolicTBa

MoHATVE YNCNOBOI NOCNeA0BaTENLHOCTU. 3afaHne
nocnefoBaTe/IbHOCTW PEKYPPEHTHOM (hOpMyoii U hopMynoit n-ro
uneHa.

ApuchmeTnyeckas 1 reomMeTpuieckast nporpeccun. Gopmysbl
Nn-ro YneHa apmpmeTUHeCKoli 1 reomMeTpuYeckoli nporpeccuii,
CYMMbI NepBbIX N Y/IEHOB. M306padkeHne YnieHoB apudme-
TWUYECKOW U reOMETPUYECKOI MPOrpeccuii ToUkaMm KOOpAVHATHON
NIOCKOCTW. JINHENHbIA 1 3KCNOHEeHUMabHbIN pocT. CRoXHbIE NPO-
LieHTbI

NMpuUMeHATb UHAEKCHbIE 0O0O3HAYEH U A, CTPOM T b PeEYEBbIE
BbICKa3blBaHWs1 C UCMO/Ib30BaHNEM TEPMUHOMOIN, CBA3AHHONW C
NOHATVEM NOCNEf0BATENIbHOCTY.

BbIuMCAATL YeHbl NocneaoBaTenbHocTel, 3aAaHHbIX opmMyol
M-ro YeHa uan pekyppeHTHON hopmysoi.

YcTaHaBAMBATb 3aKOHOMEPHOCTb B MOCTPOEHWM MOC/efoBa-
TENbHOCTU, eC/1In N3BECTHbI NepBble HECKO/IbKO ee Y/1eHOB.
W3o6paxaThb UeHbl NOCNefoBaTENbHOCTN TOYKAMU Ha KO-
OpAVHATHO NI0CKOCTW.

Pacno3sHaBaTb apydMETNYECKYIO 1 FTEOMETPUYECKYIO MPOrpeccum
npv pasHbIX cnocobax 3agaHus.

BbIBOAMTb HA OCHOBE [0Ka3aTeslbHbIX paccyxaeHuii opmynbl
obLLero yneHa apugMeTUHecKo U reoMeTpUYECKoli MpPorpeccuii,
CYMMbI MepPBbIX /1 YIEHOB aputMeTUYeckoli U reoMeTpuyecKoi
nporpeccuii; pewarb 33341 C UCMNOIb30BaHNEM 3TUX hopmy”.
PaccmaTpmBaTth NpUMEpPbI U3 PeasibHOW XU3HU, UAACTPUPYIOLLME
n3MeHeHne B apudMeTUYeCcKoi nporpeccun, B reoMeTpuyeckol
nporpecc 1 v ; n3o6paxaThb COOTBETCTBYIOLLME 3ABUCUMOCTU
rpacounyecku.

Pewatb 337ja41 Ha C/I0XHbIe MPOLEHTbI, B TOM Yucne 3afjadv u3
peanbHO NpakTVKK ( C MCNONb30BaHWEM KasIbKyNAaTOPa)

MpeAcTaBnexve AaHHbIX B BUAE Tabnuu, guarpamm,
rpacpukoB. CriyyaiiHasi i3aMeHUMBOCTb. CTaTUCTUYECKNE

XapaKkTepucTukM Habopa faHHbIX: cpefHee apumeTuye-
cKoe, MemaHa, HambosbLLee Y HaMMEHbLLEE 3HAUEHMS, pa3Mmax.
MpeacTaBneHve o BbIGOPOUHOM MCCIeJ0BaHNN

UsBnekatb MHOpMaUMIO U3 Tabnuy U auarpaMm, BbINOAHATD
BbIYMC/IEHUS NO TabMUYHLIM JaHHbIM. OnpegensaTb MO Auarpam-
Mam Haumbonblwue U HauMeHblune [AaHHble, cpaBHUBATb
BE/TNYMHBI.

MpepcTaBnatb VHQopMauuio B Buae Tabnuu, cronéuyatbix u
KPYroBbIX AuarpaMm, B TOM YWC/E€ C MOMOLLbI KOMIMbIOTEPHbIX
nporpamm.

MpuBoaUTbL NPUMEPbLI YMCAOBBIX AaHHbIX (LieHa, POCT, BpEMS Ha
[opory U T.[.), HaXogUTb CpefHee apumeTnyeckoe, pasmax
4ncnoBbIX HA6OPOB.

MpuBogUTL ColepXKaTe/bHble NPUMePbl UCMO/b30BaHNS CPEAHNX
NS onvcaHnsa AaHHbIX (YpOBEHb BOAbI B BOJOEME, CMIOPTUBHbIE
nokasarenu, onpegesieHne rpaHuL, KIMMaTnyeckux 30H)

[MoHsATME 0 cnyyYainHOM OMbITe U CyYaliHOM CObbITUM. YacToTa cnyvainHoro cobbitusi. CTaTUCTUYECKMA NOAXO0A, K MOHATUI0
BEPOSAITHOCTU. BeposATHOCTM NPOTUBONO/OXHbIX COObITUIA. [JOCTOBEPHbIE U HEBO3MOXHbIE COObITVS. PABHOBO3MOXHOCTb COObITUIA.

Knaccuyeckoe onpefeneHve BepoATHOCTH

MpoBogUTb C/lyyaliHble 3KCNEPUMEHTbI, B TOM YMC/IE C NMOMOLLLID KOMMLIOTEPHOTO MOAENMPOBAHNSA, UHTEPNPETUMPOBATL UX Pe3ynbTarbl.




BbIYMcAATbL HacToTy Cﬂy'—IaVIHOFO co6bITHS; oueHnBaTb BEPOATHOCTb C NOMOLLbH YacCTOThl, nonyquHon OMNbITHbIM NyTEM.

Pewartb 33724/ Ha HaxX0oXJeHNe BEPOATHOCTEN COBLITUIA.

MpuBoaUTL NPVYMEPDI CAIyYaliHbIX COObITUIA, B YACTHOCTUN JOCTOBEPHBIX M HEBO3MOXHbIX COObITUIA, MaNIOBEPOATHLIX COOBITUIA.

MpusoguTh NPUMEPbI  PABHOBEPOSATHBLIX COBLITUI

PelueHve KOMBUHATOPHBIX 3aa4 nepebopoM BapuaHTOB.
Kom6uHaTopHoe npasuio yMHOXeHuWs. MNepecTtaHoBKY U thak-
Topuan

BbINOAHATB Nepe6op BCEX BO3MOXHbIX BapUaHTOB [/19 nepecyeTa
06BEKTOB UM KOMOUHALMWIA.

MpuUMeHATb NPaBUI0 KOMOVHATOPHOTO YMHOXEHWS A5 peLleHust
3a/a4 Ha HaxoXAeHune yncna 06bEKTOB UM KOM6uHauwmii (guaro-
Ha/In MHOTOYrO/IbHMKA, PYKOMOXaTusi, 4MCc/io KOAOB, LWMKpPOB,
naponenunT.n.).

PacnosHaBaTh 33/la41 Ha OnNpefesieHne yucna nepectaHoBOK W
BbINOJIHSATb COOTBETCTBYHOLLME BbIYUCIIEHUS.

PewaTb 337ja41 Ha BblYMC/IEHNE BEPOATHOCTU C MPUMEHEHNEM
KOMBVHATOPVKK

MHOXeCTBO, 3/IeMEHT MHOXeCTBa. 3afaHne MHOXeCTB
nepeyncrieHnemM 3/1eEMEHTOB, XapakTepPUCTUYECKNM CBONCTBOM.
CraHfapTHble 0603Ha4YeHNs YNCIOBbIX MHOXECTB. [ycToe
MHOXeCTBO U ero o603HaveHune. MogmHoxecTBo. O6beanHeHve 1
nepeceyeHne MHOXeCTB, Pa3HOCTb MHOXECTB.

NnnocTpaumsi OTHOLLEHWI MEXAY MHOXeCTBaMM C MOMOLLbIO
Avarpamm 3iinepa — BeHHa.

MoHATUS 0 paBHOCUNBLHOCTY, CNlefoBaHun, ynotTpebneHve
JIOTUYECKNX CBA3OK €C/I  TO, B TOM U TOJIbKO TOM Criydae.

Jlornyeckue CBA3KN 1, um

MpuBoaMTL NPUMEPLI KOHEYHBIX U GECKOHEUYHBIX MHOXECTB. Haxo-
OUTb 06befyHeHVe M nepeceyeHne MHOXecTs. MpuBoanTb Npu-
Mepbl HECTTOXHBIX KnaccudykaLmii.

Wcnonb3oBaTb TEOPETUKO-MHOXECTBEHHYIO CUMBO/IVKY U S13bIK NPK
peLLeHn 3a4a4 B X04e U3yUeHUs pa3/inyHbIX pasfenos Kypca.
WUnnocTpupoBaTb MaTEMATUUYECKUE NMOHATUS U YTBEPXAEHWS NPU-
Mepamu. Ucnonb3oBaThb NPUMEPbLI U KOHTPMPYMEPLI B apryMeH-
Tauum.

KoHcTpyupoBaTh MaTeMaTuyeckne NpeaiokeHnsi € MOMOLLbIO
CBSA30K €c/i TO, B TOM M TO/ILKO TOM Cfly4ae, NOrMYecKux
CBSI30K 4, um

Pasznen « I'eomerpusi»




Touka, npsimas, mockocTb. OTpe30K, Tyd. Yroi.
[Ipsmoi1 yro, OCTpbIN U TYyHOM YIUIBI, pa3-
BEPHYTHIN yroy. BepTukanbHble U CMEXHBIE
ymibl. buccekrpuca ymia u ee ceoictBo. CBoi-
CTBa YIJIOB C NapAJJIEIbHBIMU U
NEPIEHUKYISIPHBIMU CTOpOHamMu. B3aumHoe
PaCIIOJIOKEHUE ITPSMBIX HA IJIOCKOCTH: Iapal-
JIEJIBHBIE U NIEPECEKAIOLINECS TPSMBIE.
[lepnenaukyispHele npsMeie. Teopemsl 0
[apaJuIeIbHOCTH U NEPIICHUKYISIPHOCTH TIps-
MbIX. [IeprieHquKyIIsIp 1 HAKJIOHHAS K IPSIMOM.
CepennHHBIN NEPIEHIUKYIAP K OTPE3KY.

CpoiicTBa OMCCEKTPHUCHI YITIa U CEPEAUHHOTO
NEePIEeHANKYJISIPa K OTPE3KY.

DopMyIHPOBATH U J0KA3bIBATH TEOPEMBI, BBIPAYKAIOIINE
CBOMCTBA BEPTUKAIBHBIX U CMEKHBIX YITIOB, CBOICTBA 1
IIPU3HAKH NApaJUIENIbHBIX MPSAMBIX, O €UHCTBEHHOCTH IIEP-
NEHAUKYJIApa K IPSAMOM, CBOMCTBE MEPIEHANKYIIApa U
HAKJIOHHOM, CBOMCTBaX OMCCEKTPUCHI yIIa U CEPEIUHHOTO
NEPIIEHIUKYISPA K OTPE3KY.

Pemiarp 3aa4M Ha NOCTPOEHUE, JOKA3ATEIBCTBO U
BBIUHCJICHUS. BBIIEIATE B yCIOBUM 3a/1a4X YCIOBUE U
3aximoyeHne. Onupasch Ha yCIOBHE 331a4H, IPOBOIUTH
HEoOX0UMBbIE JT0Ka3aTelibHble paccyxaeHus. ComnocTas-
JIATh NOJy4YEHHBIN PE3ybTaT ¢ yCIOBUEM 3aJa4H.

TpeyronbHYKW. MNpPAMOYronbHble, OCTPOYTO/bHbIE U
TynoyrosibHble TPeyronbHUKN. BbicoTa, MeanaHa, buccekTpuca,
CpefHAsA IMHUSA TPeyrosibHUKa. PaBHob6epeHHbIe U PABHOCTOPOH-
HWe TPeyroslbHUKK; CBOMCTBA U NPU3HaKy paBHOGEPEHHOTO
TpeyronbHvKa.

Mpu3Hakn paBeHCcTBa TPEYrosbHUKOB. [MpU3Haky paBeHcTBa
NPSAMOYro/IbHbIX TPEYro/IbHUKOB. HepaBeHCTBO TPeyrosbHuKa.
COOTHOLLEHMSA MEXAY CTOPOHaMK 1 yriaMu TpeyrosibHuka. Cymma
YIN0B TPEeYro/ibHyKa. BHeLIHWe yr/ibl TpeyrosibHuKa, Teopema o
BHELLUHEM Yyr/ie TpeyronbHuka. Teopema daneca. Mogobue Tpe-
YrO/TIbHUKOB; KO3dhhmumeHT nogobus. MpusHakm nogobus
TPEYronbHUKOB.

Teopema Mucparopa. CUHYC, KOCUHYC, TaHTEHC, KOTaHreHC
OCTPOro yr/1a NpPsAMOYro/IbHOro TPeyrosibHuKa 1 yrios ot 0 4o
180°; npuBefeHne K oCTpoMy yry. PelleHune npamMoyrosibHbIX
TpeyronbHYKoB. OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO.
®opmyribl, CBA3bIBAOLLNE CUHYC, KOCUHYC, TAHTEHC, KOTAaHreHC
O[IHOrO 1 TOro Xe yrna. PelleHne TpeyrosibHUKOB: Teo pema
KOCVHYCOB 1 Teopema CUHYCOB.

3amMedarelbHEIC TOUKH TPCYrojJlbHUKA: TOYKU
NnepeCcCUCHUA CCPCAUHHBIX IICPICHINKYIIAPOB,
6I/ICCCKTpI/IC, MEJIHaH, BbICOT U UX HpOI[OJI)KCHHfI

dopmynmpoBaTbOnpeaeseHnss NPAMOYTO/IbHOrO, OCTPOYro/LHOIO,
TYNOYronibHOro, paBHOGeAPEHHOT0, PaBHOCTOPOHHETO TPEYro/IbHUKOB; BbICOTHI,
MeapaHbl, GUCCEKTPUCHI, CpefHei NNHWUU TPeyrofibHVKa; pacno3HaBaThb U
n3o6paxkaTb 1X Ha YepTexax v pUCyHKax.
dopmynupoBaTb Onpefie/ieHne pasHbIX TPEYrosibHUKOB. ®OpMYINMpPOBaTh U
AoKa3bIBaTb TEOPEMbI O NMPU3HAKAX PaBEHCTBA TPEYro/IbHUKOB.
O6BACHATD 11 MANIOCTPUPOBATL HEPABEHCTBO TPEYTO/IbHUKA.
dopmynupoBaTb /i [AOKa3bIBaTbTEOPEMbl O CBOWCTBAX W nNpusHakax
paBHOGEPEHHOTO TPEYro/IbHMKA, COOTHOLUEHUSAX MEXAY CTOpOoHamu 1 yrnamu
TPeyronbHuKa, CyMMe YIrNOB TPeyrosibHUKa, BHELUHEM Yrfie TPeyrosibHuKa, o
CpeAHel TMHUN TPEYro/ibHMKa.
dopmMynupoBaTh OnpeeneHne nofgo6HbIX TPeYrofibHUKOB.
®dopmMynupoBaTh 11 OKa3bIBaTh TEOPEMbI O NMPU3HAKax NOf06MSA TPEYro/bHUKOB,
Teopemy dasneca.
dopmynuposarth ONpefe/ieHNs 1 MANICTPUPOBATDb NMOHATUA CMHYCa, KOCKHYCa,
TaHreHca 1 KoTaHreHca oCTporo yr/ia npsiMoyrofiHoro TpeyrosisHuka. BeiBoguThb
hopMy/ibl, BbipaxatoLiye YHKUUW yriia NpsaMoyrofibHOro TpeyrosisHuka vepes
€ro CTOpOHbI. ®opMynupoBaThb /1 gokasbiBaTh Teopemy Mudaropa.
dopmynupoBarb ONpefe/ieHNst CUHyCa, KOCUHYCa, TaHreHca, KoTaHreHca yrnos
ot 0 go 180°.

BbiBOoAaUTb (DOPMY/bI, Bbipaxatowye dyHkumm yrnos ot 0 go 180° uepes
OYHKL MM OCTPbIX YrN0B.

DopMyNIMPOBaTh 1 Pa3bACHATb OCHOBHOE TPUIOHOMETPUYECKoe ToXecTBo. Mo
3HAYEHUSIM OfHOW TPUTOHOMETPUYECKON (DYHKLMW Yr/1a BBIYMUCAATD 3HAYEHNS




[pYruX TPUTOHOMETPUYECKMX (DYHKLMIA 3TOrO yria.

dopmynupoBath 1 foKa3biBaTb TEOPEMbI CYHYCOB 1 KOCVUHYCOB.
dopmynupoBaTthb /1 foKa3bIBaTb TEOPEMbI O TOYKAX MEPECEYEHUST CepPefUHHbIX
nepneHauKyNsipoB, BUCCEKTPUC, MeAnaH, BbICOT UK MX NMPOAOIKEHNIA.
WUccneposaTb CBOICTBA TPEYTO/bHMKA C MOMOLLLI0 KOMMLIOTEPHbIX MPOrpaMm.

PewaTb 331341 Ha TOCTPOCHUE, TOKA3ATETHCTBO U BBIUHC-
neHvsi. BblgenATb B YCIOBHH 33/1a4d YCIIOBHE U 3aKIFOYE-
HUE.

MopenupoBaTb yCI0BHUE 33]]a4l C TTOMOIIBIO0 YEePTEkKa
WM PUCYHKa, IPOBOQUTD JOTIOTHUTEIHLHBIC TOCTPOSHUS
B X0Ji¢ pemeHus. Onupasch Ha JaHHBIC YCIOBUS 3a]1auH,
NPOBOAUTD HEOOXOIMMBIC PACCYKICHUSI.
NHTepnpeTUpoOBaTh MOJIYICHHBIN PE3YJIBTAT H COMOCTAB-
JSITh €T0 C YCIIOBHEM 3aJ1auu

YeTbipexyronbHuk. [MapannenorpaMm, TeopeMbl O CBOWCTBax
CTOPOH, YI/10B 1 AvaroHasei napasnaenorpaMmma v ero npu3Haku.
MpAMOYronbHWK, Teopema O paBeHCTBe AuaroHanei
NPSAMOYro/ibHUKA.
Pom6, Teopema o CBOICTBe AuaroHanen.
Ksagpar.

Tpaneuus, cpefHas NMHUS Tpaneuuy; paBHo begpeHHasn
Tpaneuus

dopmynupoBath ONpee/ieHns napasnienorpaMmma, npsiMoyrofibHUKa, KBagpara,
pom6a, Tpaneuuu, paBHOGEApPEHHOW W NPSAMOYrofibHOl Tpaneuun, cpegHei
JIMHUM TpaneLuy; pacno3HaBaTh 1 M306paxaThb UX HA UEPTEXAX U PUCYHKAX.
dopmynupoBaTh 11 foKa3bIBaTb TEOPEMbI O CBOCTBAX M NpU3HaKax
napannenorpaMma, npsiMoyrofibHUKa, KBagpata, pom6éa, Tpanewuuy.
WUccnepoBaThb CBOICTBA YETbIPEXYTOIbHUKOB C MOMOLLLI0 KOMMLIOTEPHBIX NPO-
rpaMm.
PewaTb3ajayn Ha NOCTPOEHWE, A0KA3ATENbLCTBO W BbIYAC/EHNS.
MopgenupoBaThb yYC/I0BME 3a/1a4M C NMOMOLLbIO YEPTEXa WM PUCYHKA, MPOBOAUTD
[LONO/HNTESIbHBIE MOCTPOEHUS B XOAE PEeLUEHNSI.

BbigensaTbHA YepTexe KOH(Urypauum, Heobxoaumble A5 NPOBefeHuUs
06OCHOBaHWIA NIOMMYECKYX LLIATOB peLleHUs.
WHTepnpeTnpoBaTb MOJTy4YeHHbI/i Pe3ynbTaT M COMOCTaBAsATb €0 C YCMI0BUEM
3ajauu

MHOToyrosibHUK. BbINyknble MHOTOYrofibHUKWU. [MpaBusibHble
MHOTOyrofibHuKku. TeopemMa O CyMMe Yr/10B BbIMyK/10r0
MHOroyrosisHuka. TeopemMa O CyMMe BHELLHWX YI0B BblMyK10ro
MHOrOYrofibHMKa

Pacno3HaBaTb MHOMOYIO/IbHVKW, hopMyAMpOBaTh ONPEE/IEHNE VI NPUBOAUTD
npYMepbl MHOTOYroNIbHUKOB.

dopmynupoBaTb/l [OKa3bIBaTbTEOPEMY O CYMME YI/IOB BbINYK/I0r0O
MHOFOYTO/IbHYKA.

UccnepoBaTb CBOMCTBA MHOrMOYro/ibHUKOB C MOMOLLbI KOMMbOTEPHbIX
nporpamMm.

PeluaThb 3324/ Ha [0KA3aTeIbCTBO U BbIYMUCEHUSI.

MopenupoBaTb yC/10B/E 3aa4y C MOMOLLbIO YepTexa Win pUCyHKa, NpoBOAUTL
[OMO/HUTE/bHbIE MOCTPOEHUS B XO4E PEeLUEHNS.

NHTepnpeTUpoBaTh NOJTYYEHHbI Pe3y/bTaT 1 cONOCTaB/IsiTh E[0 C YC/IOBUEM
3aga4mn

OKpYXHOCTb 1 Kpyr. LIeHTp, paguyc, avametp. [lyra, xopaa.
CekTop, CerMeHT. LieHTpasibHbIiA, BMUCaHHBIN Yron, BeMunHa
BMMCAHHOrO0 yrna. BaavmHoe pacnonoxeHue NpsMoli 1 OKpyXHO-
CTU, ABYX OKPY)XXHOCTe. KacaTenbHas u cekyLas K OKpy>HOCTH,

dopmynupoBatb ONPESENEHNS NMOHATUI, CBSA3AHHBIX C OKPYXXHOCTbIO,
LIEHTPA/ILHOTO M BMIUCAHHOTO YI/I0B, CEKYLUeli N KacaTesbHOM K OKpYXHOCTH, yr-
/10B, CBSI3aHHbIX C OKPY)XXHOCTbIO.

dopMynupoBaTh 1 fOKa3bIBaTh TEOPEMbI O BMMCAHHBIX YI/1aX, Yriax, CBSA3aHHbIX




MNX CBOWCTBA.

BnucaHHble U onucaHHble MHOroyrofibHUKU. OKPYXHOCTb,
BNMCaHHas B TPEYIO/IbHUK, WU OKPY>XHOCTb, OMMCaHHas OKOJ10
TpeyrosibHMKa. TeopeMbl O CyL,eCTBOBaHUM OKPYXXHOCTM, BRMCAH-
HOW B TPEyrosibHUK, W OKPYXHOCTW, OMUCAHHOI OKONO
TpeyronbHuKa.

BrnvcaHHble 1 ONMcCaHHbIe OKPYXXHOCTU NPaBuIbHOMO
MHOFOYTO/IbHYUKA.

dopMynbl A4NS BbIYNCNEHWUS CTOPOHbI NpaBuibHOIO
MHOTOYrosibHWUKa; paguyca OKPYXHOCTW, BMNUCAHHOW B
NpaBusIbHLIA MHOFOYroNIbHUK, paanyca OKPYXXHOCTW, OMUCAaHHOM
0KOJ10 NMPaBW/IbHOrO MHOTOYrO/IbHUKA

C OKPY)XXHOCTbIO0.
Uso06paxkaTh, pacnozHaBaTh /I ONMCbIBATb B3aIMHOE PACMOOXEHVE MPsMOii 1
OKPYXXHOCTH.

U3o06paxaTtb i ¢HOPMYAMPOB a T b ONPEiENIEHNs] BMUCAHHLIX W OMUCAHHbIX
MHOrOYro/IsHUKOB U TPEYro/IbHUKOB;

OKPY)XHOCTW, BMIUCAHHOM B TPEYTO/bHYK, 1 OKPYXHOCTM, OMUCAHHON OKO/0
TpeyronbHUKa.

dopmynupoBaTh 1 foKa3bIBaTb TEOPEMbI O BMIMCAHHOI 1 ONMUCaHHOI
OKPYXXHOCTSIX TPEYro/ibHUKa 1 MHOTOYro/lbHUKa.

WUccnepoBaTb CBOICTBA KOH(UIYpaLWiA, CBA3AHHBIX C OKPYXHOCTbIO, C MOMOLLbIO
KOMMbIOTEPHBIX NPOrpamMm.

Pewwatb 33/1a4/ HA NOCTPOEHME, [0KA3ATENbCTBO U BbIYUC/IEHNS.
MopgenupoBatb YC/I0B/E 33a4/ C MOMOLLBIO YepTexa WU PUCYHKA, MPOBOAUTD
[LONO/HUTESIbHBIE NOCTPOEHMUS B XOAE PEeLLeHUs.

BoigensiTbHa YepTeXe KOHUrypauum, HeobxoAuMble [/151 MPOBEAEHUs
060CHOBaHWIA NIOTMYECKUX LLIArOB peLleHus.

WHTepnpeTnpoBaThb MOJTyYeHHbIi PEe3y/ibTaT 1 COMOCTaBASAITHL ET0 C YC/IOBUEM
3agauu

MoHsTVe 0 paBeHcTBe churyp. MoHATVE ABUXEHMS: OCeBas 1
LeHTpasibHast CUMMETPUU, NapasienbHbIi NepeHoc, NoBopoT. o-
HATME 0 Nogo6un dnryp 1 romoTeTun

O6BACHATDb /1 MAIIOCTPUPOBATDL MNOHATUA paBeHCTBa uryp, nofobusi. CrpouTb
paBHble W CUMMETPUYHbIe (OUTYp bl, BIMOAHATD Napasfie/ibHblli NepeHoc u
NOBOPOT.

WUccnepoBaTh CBOVCTBA ABMXEHUIA C MOMOLLbIO KOMMbIOTEPHbLIX NPOrpamm.
BbINO/IHATB NPOEKTHI N0 TEMaM reoMeTpUYECKNX Npeod pasoBaHuii Ha N1I0CKOCTH

MOCTPOEHMS C MOMOLLbIO LIMPKY/S U IMHENKN. OCHOBHbIE 3a4a4u
Ha NOCTPOEHUE: AeNeHVe OTpe3Ka Nomnosam; NocTPOEHe yrna,
paBHOToO AaHHOMY; MOCTPOEHME TPEYro/ibHUKa Mo TPeM CTOpoHaM;
NOCTpOEeHVe NepneHAnKy Napa K NpsiMoii; NocTpoeHne

6I/ICC€KTpI/ICbI yrna; geneHne oTpeska Ha /71 paBHbIX yacreit

Pewarb 331241 Ha NOCTPOEHWUE C NOMOLLbHO LMPKYNS U TMHENKN.
HaxopuTb YC/IOBMSI CYLLECTBOBAHUA PELUEHUs], BbINOMHATb MOCTPOEHNE TOUeK,
HeobXoAMMbIX 15 NOCTPOEHUS NCKOMOW (OUrypbl.

[oka3biBaThb, YTO MOCTPOEHHAs (hurypa YAOBNETBOPSET YCNOBUAM 3ajauv
(onpepenaTe YMC/O peLIEeHN 3a4a4m NPV KaXXA0M BO3MOXHOM Bbl6Ope AaHHbIX)

[nvHa oTpeska. lnmHa noMaHoii. MeprmeTp MHOTOYrofbHUKA.
PaccTosHne OT TO4YkM [0 npsMoi. PaccTosiHne mexay
napaniesibHbIMU NPAMbIMU.

[nnHa oKpy>XHOCTW, YNCNO N; A/INHA JYTY OKPYXHOCTU.
MpagycHas Mepa yrna, COoTBETCTBME MEX/Y BENNYMHON
LieHTPasIbHOTO Yra u A/IMHON AYTY OKPY>XHOCTW.

MoHATHe nnowaau naockmx duryp. PaBHococTaB/ieHHble 1
paBHoBenvikune dnrypel. Mnowage npsamoyronbHuka. Maowaan
napasinenorpaMmMa, TpeyrosibHviKa v Tpaneuym (OCHOBHbIE
hopmyribl). PopMy bl Bblpaxkatome niowab TpeyrobHuKa
yepes AiBe CTOPOHbI U YTON MEXAY HUMU, Yepes NepumeTp v
pajunyc BNYCaHHOW OKpY>XHOCTY; dhopmyna MepoHa. MNnowasb
MHOroyrosibHuka. rnowage Kpyra u niowab cekropa.
CooTHOLLEHME MexXay niowaaamv nogobHbIX duryp

O6BACHATD V1 UANIOCTPUPOBATL NMOHATVIE NEPUMETPA MHOTOYTO/TbHUKA.
dopmMyAupoBaThb ONPefie/IeHNs PacCTOAHUA MexXAy To4Ykamu, OT TOuUKM [0
NPAMON, Mexay napannenbHbIMU NPSAMbIMU.

dopMynupoBaTb ! 06BACHATbL CBOWCTBA [/INHbI, FPaAyCcHOW Mepbl yrna,
nnowaau.

dopMynupoBaTh COOTBETCTBUE MEXAY BE/TMUMHON LEHTPasIbHOTO yrna v AIVHOW
YTV OKPYXHOCTW.

O6DBACHATDb N WUANKICTPUPOBATD NOHATNA PABHOBE/IMKMX U PaBHOCOCTaBMEHHbIX
turyp.

BoiBoAMTbL POPMY/bl NaoWafeli NpsAMOYronbHUKa, napainenorpammva,
TpeyronbHKa n Tpaneuuu, a Takke (opmysny, BbipaxaloLlwylo naowasb
TpeyronbHWKa Yepes ABe CTOPOHbI U YTON MexXay HUMU, AIVHY OKPY)XXHOCTW, No-
wanb Kpyra.

HaxoguTb N/0Waab MHOMOYrosibHUKa pasbreHneM Ha TpeyrofibHUKN 1 YeTbipex-
YFONbHUKN.

O6BACHATD 11 UANIOCTPUPOBATD OTHOLLEHVE NoLaaeli nogo6HbIX dnryp.
Pewartb 33/ja4M Ha BbIYNC/IEHVE IVHEWHbIX BE/NYWH, rPafyCHOR Mepbl yrna u
naowagen TPeyronbHUKOB, YeTbIPEXYroflbHUKOB W MHOTOYrO/IbHUKOB, [A/NHbI
OKPY)XHOCTU 1 nnowaan kpyra. Onupascb Ha faHHble YC/0BUSI 3afayu, Ha-
XOAMUTb BO3MOXHOCTN MPUMEHEHN Heobxoaumblx ¢hopmyn, npeobpas3oBbiBaTb




hopmyribl.

WUcnonb3oBaTh YOPMYy/bl A1 060CHOBaHWUSA A0KasaTeflbHbIX paccyxaeHuii B
XO[E PeELLEHMSI.

WHTepnpeTMpPOBAaTb MOJYYEHHbI pPE3y/bTaT Y CONOCTaBAATD €[0 C YC/TIOBUEM
3aga4n

[JexapToBbl KOOPAVMHATBI HAa NTOCKOCTU. YPaBHEHME NPSIMOIA.
KoopauHatbl cepeiMHbl 0Tpeska. ®opMysa paccTosiHUS MEXAY
[BYMS TOUKAMU MI0CKOCTU. YpaBHEHUE OKPYXHOCTM

O6DBACHATD 1 MANIIOCTPUPOBATD MOHATVE AEKAPTOBO CUCTEMbI KOOPAMHAT.
BbIBOAMTbBY MCNOAb30BaTb (POPMY bl KOOPAMHAT CepeauHbl OTpeska,
paccTosiHUA MexXay ABYMsi TOUKAMU MI0CKOCTM, YpaBHEHUs NPSIMOI U OKPYXXHO-
cTu.

BbINOMHATL MPOEKTHI MO TEMaM WCMOMb30BaHUsI KOOPAMHATHOTO METoAa npu
peLLeHn 3aa4 Ha BbIYMUC/IEHUA U loKa3aTeIbcTBa

BekTop. [ivHa (Mogy b) BekTopa. PaBeHCTBO BEKTOPOB.
KonnuHeapHble BekTopbl. KoopanHaTbl BEKTOpPa. YMHOXeHue
BEKTOpa Ha 4YMCno, CyMMa BEKTOPOB, pa3/ioXeHre BekTopa no
[ABYM HEKONMHeapHbIM BEKTOPaM. Yron Mexay BeKTopamu.
CkanisipHoe npon3BefieHne BeKTop

dopmMynupoBaTh ONPEAENeHNs U UINIOCTPUPOBATL MOHATUAS BEKTOPa, A/WHbI
(MogZyns1) BEKTOPA, KOMMIMHeapHbIX BEKTOPOB, PAaBHbIX BEKTOPOB.

BbIuMCAATH [/IVHY 1 KOOPAMHATLI BEKTOPA.

HaxoauTb yro/ MexXay BeKTopamu.

BbINONIHATB ONEPaLyN HaJ BEKTOPaMK.

BbINONHATB POEKTLI N0 TEMaM MCMOMb30BaHUsI BEKTOPHOrO MeToAa npu
peLleHn 3aa4 Ha BbIYMC/IEHUS U 0Ka3aTeNbCTBa

OnpegeneHne. AKCMOMbI 1 TeopeMmsl. [lokasarensCcTso.
[lokasarensCcTBO OT MPOTUBHOrO. Teopema, obpaTHas AaHHOM.
MpurmMep 1 KOHTpNpUmep

BocnpousBoauTb chopmMynmpoBKu ONpeageneHii; KOHCTPYMPOBaTb
Hec/oXHble onpeaesieHnsi caMoCcTosiTeNbHO. BocnpoussoauTb (hOPMY/IMPOBKA 1
[loKasaTenbCTBa M3yYyeHHbIX TEeOopeM, NPOBOAUTb HEC/IOXHbIE A0Ka3aTeNbCTBa
CaMOCTOSITE/IbHO, €CbINATLCA B X0fe 060CHOBaHWIA Ha OnpefeneHnsl, Teopembl,
aKCUOMbI

5 Knacc
Ne n/n Cpoku Tema y4eOHOTO 3aHATHS
XapaKTepucTHKa OCHOBHBIX BHJIOB JICSITEIBHOCTH 00y4aIOIUXCs
HarypanbHbie uyncia 1 mkajbl (1849)
1 O603HaueHNEe HATypaIbHBIX YHCET OnuceiBaTh CBOMCTBA HATYPAIBHOTO psisia. BepHO MCIoIbp30BaTh B peun TEPMHUHBI yu@pa, 4ucio, Ha3bIBaTh
KJIaCCHI M pa3ps/ibl B 3aIMCH HATypaIbHOTO Ynciia. YUTaTh U 3aIMChIBATh HATYpaJIbHBIE YUCTIA.
2. O603HaueHNE HATYPATBHBIX YHCET ®ponranpHOe yTeHne ancen Ne 13-16,¢.8
WHpuBuyanbHast 3a0HCh YUCETL.
3 Ypok-1pakTuKyM 1o Teme: « Obo3HaueHne WnnuBunyanbHas-3aluch 9ucen
HaTypaJIbHBIX YUCEID) (Ne4, c.7)
4 Otpe3ok. JnnHa orpeska. (OTKphITHE HOBBIX Pacrio3HaBarh Ha uepTekax, pUCYHKax, B OKPY>KarolleM MUPE TeoMeTpuiIeckre GUrypbl: TOUKY, OTPE30K.
3HaHUH) [TpuBOANTH MPUMEPHI aHAIOTOB T€OMETPUYECKUX (BHUTYP B OKPY)KAIOIEM MHpE.
5 Ortpesok. [JnmmHa oTpeska W306paxkars reomeTprudeckne GUrypsl 1 nx KOHQHUTYPALMH OT PYKHU H C UCIIOJIb30BAHUEM UEPTEKHBIX
UHCTPYMEHTOB.
6 TpeyronmpHHUK OOcyxIeHne 1 BBIICJICHUE ONPEICNICHHH TPEYTOJIILHHUK U €TO SJIEMEHTOB.

(DpOHTaHLHaﬂ-HepGXOZ[ OT OJHUX CAWHUIL UBMCPHCHUS K APYTUM.




I/IHI[I/IBI/I,HyaJILHaH- IOCTPOCHUC MHOI'OYT'OJIbHUKA U HAXOXKJACHHUEC €TI0 IICPUMETPA.

7 TpeyroiabHUK OpoHTanapHAs-yCcTHBIC BRrAucieHUs( Ne56,c14), mepexon OT OTHUX SAWHUI] H3MEPEHUS K APYTHM
8 . IInoc-xocts. Ilpsamast. JIyu Pacno3naBaTh Ha uepTekax, pPUCYHKaX, B OKPYXaloIEeM MUPE NPSAMYIO, JIyd, JOMOJIHUTEIbHBIC TyUH,
IockocTh. [IpuBOANTE MPUMEPHI aHAJIOTOB B OKpY’KatoleM Mupe. M300paxarb OT pyKu H ¢
HCTIONB30BaHUEM YepTEKHBIX HHCTPYMEeHTOB. M300paxars Ha kierdaroit Oymare.
9 . ITnoc-xocts. Ilpsamast. JIyu ®poHTaIbHASA- OTBETHI Ha BoIpocki(c.17) (Ne75,76, ¢ 17)
WNumusunyanpaas-(Ne90,c19)
10 Ypok-npaktukyM no teme: «[lmockocts, mpsmas, | ( Ne88,c.18), onpenenenue BUoB MHOTOYTOIHHUKOB (Ne91,c.18)
JTy4» WupuBuyanpHas-yKa3aHie B3aMHOTO PaCHOJIOXKEHUs ITPSIMOH , JIyda, oTpe3ka, Touek. (Ne79-83,¢c.18)
11 [Tkanb! 1 KOOPIUHATHI Berlpakats otHM €IMHMIIBI K3MEPEHHS JIHHBI Yepe3 Apyrue. [lonb3o0BaTbest pa3nyHbIMU HIKAJTaMH.
OnpenensaTs KOOPAWHATY TOYKHU HA JIyde M OTMEYaTh TOUKY IO €€ KOOpAWHAaTe. BrIpaXkaTh OHU eAUHHUIIBI
M3MEPEHHs MacChl uepe3 Ipyrue
12 [IIkanel 1 KOOPIAUHATHI OponranpHas-ycTHBIC BeraucieHus1( Nel123, ¢.25)onpenenenue grcia ,cOOTB.TOYKaM Ha
mkane( Nel10,111,¢.23)
WnnuBunyansHas-u3o0pakeHne Touek Ha koop.ryde (3118,c.24)
13 Ypox-npakTrkym 1o teme: «llIkanbr u kopz.» ®poHTanbHAsS-0TBETHI HA BOIPOCHI (¢.22), yKa3aHHe Ynclla, COOTBETCTBYIOIIETO TOYKAaM Ha IIKaJle.
WuuBuyanbHas-1300paKeHUE TOUEK 110 KOPJ U YTEHUE KOOPIUHAT y TOUEK.
14 . Menb-111e nim 6ombie CpaBHUBATH U YHOPAJOYNBATH HATYpaIbHBIE YMCIA. PenaTe TEKCTOBBIE 3aJa4n apu(hMETHIECKUMU
criocobamu. AHaIM3MPOBATh U OCMBICIIMBATh TEKCT 3aJ1a4H, MepehOopMyIINpOBaTh yCIOBHE, H3BICKATh
HEo0X0ANMYI0 HH(OPMALIHIO, MOJEITMPOBAThH YCIOBHE C IIOMOIIBIO CXEM, PUCYHKOB, PEalIbHBIX IIPEIMETOB;
CTPOUTH JIOTHYECKYIO IIETIOUKY PACCYKICHHH; KpUTUUECKU OLEHUBATh MOJTyUYEHHBIH OTBET, OCYLIECTBIATh
CaMOKOHTPOJIb, TIPOBEPSISt OTBET HA COOTBETCTBUE YCIIOBHIO.
15 MemnblIie uiu 60JbIIe. OpoHTaTBHAS-OTBETHI HAa BOMIPOCHI (C.28), cpaBHEHHE HaTypanbHbIX guceln (Nel55,c.29); 3anncek nBoiHOTO
HepaBeHcTBa (Nel52, ¢.29)
WnnuBunyanbHas-u300pakeHne HA KOPA. JIyde HaTypalbHbIX YHCEN, KOTOpbIe OoJbIie,(MEHBIIIE) JAHHOTO
(Nel153,¢.29), pemenre 3anad Ha JIB.
16 Pemienue ynpaxueHuil no Teme: « MEHbIIIEe WIN ®poHTanbHas- OTBETHI Ha BONPOCHI(c.28)
Gosbe» WnnuBunyanpHas-1oKa3arebcTBo BepHocTH HepaBeHcTBa (Ne203, c.28),cpaBHenue uncen (Ne220,226,c.38)
17 KonT-posnbHas padora Ne 1 no Tteme: JleMOHCTpHUPYIOT yMEHHE peliaTh 3a4a4, IPUMEHss 3HaHHE CBOWCTB HATYPaJIBHOTO psAa, YMEHHE
«HartypaJibHble YncIa U HIKAJIbD) n300pakarh 3aJlaHHbIE FeOMETpUIECKUe QUTypbI
18 YpOK-KOpppeKINY 3HAHHH. Wmer n nucnpasisieT OmmoOKn
2. Cnoorcenue u gpluumanue HamypaIbHoIx yucen (21u)
19 CrnoxeHue HaTypaJbHBIX YHCET CxJtaipIBaTh HaTYpajbHBIC YUCIIA, 3HATh Ha3BaHNUE KOMIIOHEHTOB TIPU CIIOKEHUH.

OtBeThl Ha BOpochi(Nel193)




I/IHI[I/IBI/I,HyaJILHaH- PCHICHUC 3a/1a4 Ha CJIOKCHUC.

20 CrnoxeHne HaTypaJbHBIX YHCET 3anmonHeHne TabmumpI(Ne198,¢.36)
WunuBunyansHa —pemenue 3a1a4d Ha cinoxeHue (Nel86-187)
21 CBOIiCTBa CJIOXKEHUS HATYPAJIbHBIX YHCEI ['pynmnoBasi-BeIBOJ] M 00CYX/ICHHE IEPEMECTUTENBHOIO U COYETATEIbHOIO CBOWCTBA CIIOKEHHSI.
22 CBoiicTBa CIIOKEHHS HATYPaIbHBIX YHCEIL. OOcyxIeHue 1 BBIBEJCHUE IPAaBUII HAX0XKJCHUE CYMMBbI HYJISI M YHCJIA, IEPIMETPa TPEYTrOIbHUKA.
OTBeTsI Ha BompocH! (¢.35), pereHne 3a/1ad Ha HaXOXKJICHHE IepUMeTpa MHOTOYTOJIbHUKA.
23 Beruuranue OO6cyxnenne Ha3BaHMH KOMIIOHEHTOB (YMEHBIIAEMOE, BBIUUTAEMOE U pe3ylibTaTa (pa3sHOCTh) JeUCTBHS
BBIUYUTAHUSL.
Brrunranue HatypanbHbix uncen (Ne245,No256).Pemenue 3agaa Ne248-250)
24 Brruuranue. OOcyxJeHue U BBIBEJCHUE CBOMCTB BBIYUTAHUSI CyMMBI M3 YHCIIA M YUCIIA U3 CyMMBI. Brrunranue u
CIIOKEHHE HATYpabHBIX unceln. No258, No259-260
25 Pemenue ynp o teme: «Bpruutanue» OTBeThI Ha BOIIPOCH! .43, permenue 3ana4d Ne261.HaxoxxneHne 3Ha4eHNs BRIPAXKEHHSI ¢ TIPUMEHEHUEM
CcBOMCTB BEIunTaHusI Ne262, c.44
26 Pemenue ynp no reme: «Bpluntanue CnoxxeHue 1 BbluMTaHue HaTypaibHbIX yncen No280.No288.Peenue 3agau Ne 264.265
27 C/paboTa 1o Teme: «CI0KEHUE U BBIYNTAHUE CaMOCTOATENBHO MOIB30BAThHCS IPABUIIAMU U CBOICTBA MU CIOKEHUH U BBIYMTAHUS HAaTypaJIbHBIX YHCEI
HaTypaJbHBIX YHCEID)
28 KonTponbras padora ONe2 CkapIBaTh U BEIYUTATh MHOTO3HAUHBIC YHCIIA B TpeesiaX MIJUTHOHA. [[pUMEHSTh CBOMCTBA CIIOKEHHUS U
BBIYMTAHHS
29 YpOK-KOppeKIUHU 3HAHUI. Wmer u ucnpasisieT OmmOKu
30 YncioBble 1 OyKBEHHBIC BEIPaXKCHUS CoCTaBIATh BBIPAXKEHUS Il PELICHH 3a]jad, OTBETHI Ha BONPOCHI 3HaTh €.49, Ne 305
31 YucioBbie 1 OyKBEHHBIE BEIPAXKCHUS CocraBiieHHE YHCIOBBIX U OYKBEHHBIX BhIpaXKeHUi. 11300paxkeHre Ha KOOPIUHATHOM JIy4e TOUEK,
KOOPJIMHATHI KOTOPBIX 3a/]aHbl OyKBEHHBIMH BBIPAKECHUSIMHU
32 BykBeHHas 3a1Ch CBOWUCTB CIIOKEHUS U 3HaTh MEPEMECTUTEIBHOE U COUETATEIbHOE CBOWCTBA CIIOKeHHsA. CBOMCTBO BBIYUTAHMS CyMMBI U3 YHCIIA U
BBIYUTAHHS yrcna u3 cymmbl. CBONWCTBA HYIISI
33 BykBeHHast 3a1MCh CBOMCTB CIIOKEHUS 1 VYnpomars OykBeHHBIC BEIpaykeHUs. COCTaBIATh ABOIHBIE HEPABEHCTBA. PenraTh TeKCTOBBIE 3a/1a49u.
BBIYUTAHHS
34 YpaBHeHUE OO6cyxaeHne NOHATUH ypaBHEHHUE , KOPEHb YPaBHEHHUS. PEIIUTh YpaBHEHHE.
35 YpaBHeHUE Pemarp ypaBHeHUsI yCTHO, peliaTh ypaBHEHHs pa3HbIMH CIIOCO0aMK. 3HATh aJITOPUTM HaXOXKACHHs KOPHE.
36 Pemenne 3aga4 npu MOMOIIY YpaBHEHUSI. CocTaBisiTh ypaBHEHHE TIPH PEHICHIH TEKCTOBBIX 3a/1a4. Pemath ypaBHEHHE.
37 Pemenne 3aga4 npy MoMoIIM ypaBHEHUS CocTaBIsTh KPAaTKYIO 3alMCh 33Jja91 B BUAE CXEM, TaOJIUII, COCTABIATh YpaBHEHHUE
C/pabota no teme: «YUuncnoBbie 1 OyKBEeHHbIE CaMOCTOATENBFHO COCTABIISATh OyKBEHHBIE BEIPAKEHUS], HAXOAUTh X 3HAUYCHMUS
BBIPKECHUS»
38 K/pa6ora Ne3 no teme : «Hucnossie 1 OykBeHHbIe | BbimonHeHHe 3a1aHui C YUCIOBBIMU M OYKBEHHBIMH BBIPAKEHHMH.
BBIPAYKECHUS»
39 YPOK-KOppEKLIUH 3HAHUH WCKAaTh W MCIIPABISATH OIIHOKH. .
Ymnoorce
Hue u

oentenue




Hamypanop
HbIX

uucen

(21u.)

40 ‘YMHOXEHHE HaTypaJbHBIX YHACEN U ero CBoHCTBa | OOCY)XIaTh M BEIBOAHUTH IIPAaBUIIa YMHOXKEHHUS OAHOTO YHCIIA Ha JIPYyToe, ONpeaesTh Ha3BaHHE YHCENT
(MHOXXUTENN) U pe3yibTara (IPoU3BeeHHE) YMHOKEHHSL.

41 YMHOXEHHE HaTypaJIbHBIX YHACEN U ero cBoHcTBa | OTBedaTh Ha BOMPOCH C.67, pemiaTh 3aJa4qr Ha CMBICT ICHCTBUS YMHOXEHHS, 3aMEHSATh CIOKEHUE
YMHOKEHHEM, HaXOIUTh IIPON3BEICHUE YIOOHBIM CIIOCOOOM.

42 YMHOKEHHE HaTypaJbHBIX YHCEN U €ro CBOMCTBA | Ympouarh OyKBEHHBIE BRIPRKEHUS C MCIIOIb30BAaHUEM CBOMCTB YMHOXKEHUS, yCTHOE BHIIIOJHEHHE JICHCTBUN
C IPUMEHEHUEM CBOWCTB yMHOXKeHUs,Ne437,438.

43 Jenenne OO6cy>keHne U BBIBEJICHHE IPAaBIJI HAXO)KJICHHE HEM3BECTHOTO MHOMKUTENS, JEIUMOTO M JeTUTENIs.

44 Henenue Henenue "yroixoMm". YipouieHne OyKBEHHBIX BRIPDAKEHHUH U pellICHUE ypaBHEHHUH, COACPIKALIUX JIHCTBHE
JIETICHUs

45 Jenenne ¢ ocTaTkoM OO6cyxneHne 1 BBIBEJCHUE MIPABIII ITOMYIEHHUS OCTAaTKa, HAXOKACHUE AETMMOTO M0 HETTOJTHOMY JaCTHOMY,
JICIIUTEITI0 U OCTATKYy.

46 Jlenenue ¢ octaTtkoM HaxoxneHne Hen3BeCTHBIX KOMIIOHEHTOB JI€IEHUS C OCTaTKOM. PelieHne TeKCToBBIX 3a1a4

47 YMHO)XEHUE U [IeJIEHUE HATyPaJIbHbIX YU CEIl Cw™bIcn neiicTBUil neneHus 1 yMHOKeHHA. 11opsIoK BEIONHEHUS eiicTBril. Brrancienne 3HadeHNH
YHCJIOBBIX M OYKBEHHBIX BBIPAKEHHI

48 YMHOXEHUE U JETICHNE HATYPAIbHBIX YHCET Pemats ypaBHeHUs, cofepxamye Bce apudpMeTniaeckne qeHcTBUS 3HATH CBOWCTBA YMHOXCHUS U JICJICHHS.
ANTOpPUTM IPOBEPKHU

49 YMHOXKEHHE U IeJIeHNe HaTypaJIbHbIX YHCE CocrapneHue IpUMepOB JeNIeHHsI Ha 3alaHHOE YUCIIO C 3aJJaHHBIM ocTaTKoM Ne536,1eeHue ¢ 0cTaTkoM
Ne550, HaxoxI€HUE JETUMOro M0 HEMOJIHOMY YaCTHOMY M OCTATKY.

50 KonTponpHas pabora Ne 4 o Teme: «YMHOXeHHe | BrImonHeHue 3agaHnii Ha yMHOKCHHE U JIeJIEHHE HAaTypalbHBIX YHCEIL.

U JIeJICHUE HaTypaJIbHbBIX YHCEI»

51 YPOK-KOppEKLIUH 3HAHUH WCKAaTh W MCIIPABISATH OIIHOKH. .

52 Yn-poleHne BeIpaKeHUI 3a MUCHIBaTh NMPEJIOKEHNS B BU/JE PABCHCTBA M HAXOJUTh 3HAYCHHUE BHIPAKCHHS

53 Vn-polieHue BeIpaxeHui Pemiats 3a1auu ¢ NOMOIIBIO YPaBHEHUS, COCTABIATE KPAaTKOE YCJIOBHE 3aJadH.

54 Y-poleHne BeIpaKeHUH CocTaBnsaTh ypaBHEHHE 110 PUCYHKY U peIIaTh €ro, COCTABIATh KPaTKOe yCIOBHE 3a/1a4H C TOMOIIBIO

YpaBHCHUS U pCIIaTh €ro.




55

ITopsinok BbIIOIHEHMSI IEHCTBUI

BriBoouTh paBMIIa OTHOCHUTEIIEHO JEHCTBUH, KOTOPBIE OTHOCSATCS K JEHCTBUSAM IEPBOM M BTOPOH CTYTICHH,
TTOpsIAKA BEITIOIHEHISI IEHCTBUH B BRIPAKEHUSAX CO CKOOKaMHU M 0e3 CKOOOK, BHITIOTHSTH ACHCTBHS ITO CXEME.

56

Pemenue ynpaxuenuii no teme: «Ilopsiiox
BBINOJIHEHNS] JAEUCTBUI»

CocTaBisaTh CXeMbl BBIUMCICHUN U HAXOXACHUE 3HAYEHUS BHIPAXKEHUS], COCTABICHHUE TPOrPaMMBbI
BEIYHCIICHHI.




57 Ksagpar u xy6 uncrna. [TpuHATE B MOHNMaHWE MOHATHSA : KBaJpart, KyO, CTETIeHb YHCIIa, OCHOBAHHE, TI0OKAa3aTeb CTEIICHN, COCTaBIATh
TaOJHITy KBaIPaTOB U KyOOB.

58 Pemenne ynpakuenuii no teme: «Ksagpar nkyo Haxonuth 3Ha4eHNe NepeMEHHOM , UCITONB3Ys TaONUIy KBaJIpaToB U KyOOB. BepHO Hcnonp30Barh B pedn

4HUCIIa» TEpMHHBI KyO U KBaJpar.
59 KonTt-posbHas padora Ne5 KonTposb 1 npoBepKka yCBOEHHOTO MaTepuaa
60 YPOK-KOppEeKLINH 3HAHUH Pacnio3HaBaTh, HAaXOAUTH CBOH OIIHOKH.
Dopmynwt (154)

61 DopMynbl BoiBonuTts U3 popMyn myTH ¥ IUTOLIAAHN EPEMEHHBIE BXOAAIINE B HUX. HaxoouTe ckopocTh Bpems,
paccTostHue Yepe3 (opMyIIbl, HCTIONH30BaTh (POPMYITBI P PEHICHHUH 3a/1a4.

62 DopMynbL. [IpencTaBnsTe 3aBHCUMOCTD B BUJE (hopMyit. Berancnenns o ¢opmynam. BelpaskeHne oqHO# epeMeHHOH
gyepe3 OCTalbHbIe

63 ITiouans. @opmyssl mwiomany npsiMoyrosbHuka. | [IpsmoyronbHUKM M KBapaThl. BeiBeaeHue Gpopmy miomaaei npsMoyrojibHUKa U KBajipata GopMysisl




TUTOIIA/ICH NPSMOYTOIbHUKA U KBapaTa yMETh NPUMEHATh. HaxomuTe miomanps Gurypel..

64 Ypok-nipaktukyM 1o Teme: «[lromanpy» AIMTUBHOCTH IUIOMIACH. YMETh Aenars pa3OreHrne GUryp Ha IpOCTEHIINe YaCTH, COCTABICHHIE CIOKHBIX
TUIOCKUX (DPUTYD U ONPEHCISITh UX TUIOINAIH
65 EnuHums n3MepeHus iomaiei. 3HaTh KBaJIpaTHBIC METPBI, TEKTAPHI U apbl. JlenaTh nepeBoj BHECUCTEMHBIX SIMHULL U3MEPCHHUS TUIOINAIN B
cuctemMHble. [[03HAKOMUTCS CO CTAPUHHBIMUA MEPaMH U3MEPEHUS TUIOIIA TN
66 Enuauie! namepenus mionaaei Pemenne TeKCTOBBIX 3a/1a4 C UCTIOIH30BAHUEM (DOPMYIIBI TIJIOIAAN MTPSMOYTOJIbLHUKA
67 Epunuupl namepenus rionaaen OtBetsl Ha BompocHl (c.114)Pemenue 3a1ad mpakTHYECKON HAIPAaBICHHOCTH
68 [IpsMoyTonpHBIH MapauIeIenuIe [omyunTs 3HaHUS O IPSAMOYTOIEHOM TapaielienuIieiec 3HaTh: TpaHu, pedpa, BepIIUHBL. TpH N3MEepeHHS
IPsSIMOYTOJIBHOTO Mapasuenenunea. Kyo
69 [IpsiMoyTonbHBIN apaienenune BriBoauTh (hOpMyITBI TUTOIIAAM TOBEPXHOCTH MPSAMOYTOJIEHOTO apalIe/euIea, PeIiaTh 3a1a4u
MPAaKTUIECKON HAIPaBICHHOCTH
70 O6Bembl. O0BEM MPSIMOYTOIHHOTO O06BeM MPSIMOYTOIBHOTO MapajuIeNenunea yMmers Haxonauts. O0seM kyba. Equanier o0pema
napauielienueaa
71 O6Bembl. O0BEM IPSIMOYTOIHHOTO Penrenue 3amau ¢ ucrmonp3oBaHueM GOpMYIIHl 00beMa MPSIMOYTOIBHOTO MapasuieNnenunena. Beraucienue
napajJiesenunena OJTHOTO M3 M3MEPEHUH, €CIIM U3BECTHBI JIBA IPYTHX U3MEPCHUS U 00beM
72 [Tnomanu u 06BEMBI Mertpuueckas cuctemMa Mep. BHecrcTeMHBIC eMHUITBI U3MEPEHHUSI JUTMHBI, 00beMa U Macchl. [nomamu duryp,
COCTaBJICHHBIX U3 MPSIMOYTOJIBHUKOB M KBaJpaToB. PemreHne 3a1a4 ¢ MCTONB30BaHUEM (OPMYIT IDIOMIATH U
o0beMa
73 [Tnomanu 1 00BEMBI Pemarp 3a1aun npakTHYECKOM HANIPaBIEHHOCTH.
74 [Tnomanu 1 00BEMBI Haxogute 00beM Ky0a U IIIONIa i €T0 IOBEPXHOCTH
75 [IpakTuueckast pabota mo Teme: «Ilnomany u Pemare mpakTuueckue 3a1aun Ha HAXOXKJIEHUE TUTOmaae u 00beMoB
00bEMBD»
76 Kontponpras padorta Ne6 [IpoBepka mpoiiieHHOTO MaTepraia
77 Ypox0-koppeKIuu 3HaHui HaxonuTh 1 UCTIpaBiIsATh ONTHOKH.
OO0bikHOBe
HHBIE
apoou
(269)
78 OKpPY>XKHOCTP U KPyT OxpyxHoctb. Kpyr. Pamnyc, mnamerp, ayra. Lndepomarsr. Kpyroseie guarpammel
79 OKpY>XKHOCTP U KPyT Kpyrossie mikans! i quarpammsl. CoTHEUHBIE Yackl. [locTpoeHrne OKPYKHOCTH € 33JaHHBIM PaIHyCOM.
CeKTop U CerMeHT
80 Jom. OObIKHOBEHHBIE 1poOH Jomu. O6pixkHOBeHHAs Apo0k. UncanTens u 3HaMeHaTeNb Ipoou. M3o0paxenue qpodeit Ha KOOpANHATHOM

Iyde




81 Jom. OOBIKHOBEHHBIE IpOOH Urenune u 3anich OOBIKHOBEHHBIX Apo0eit. OCHOBHOE CBOHCTBO APOOH
82 Jonu. OOBIKHOBEHHBIE pOOH HaxoxaeHne 4acTu OT HENoro M IIEJI0To 10 €ro YacTH. PelnreHne TeKCTOBBIX 3a1a4
83 CpaBHeHue 1pobeit CpaBHeHne npo0eii ¢ OMHAKOBBIMY 3HaMeHaTensIMH. [IpaBuiia 4TeHUs! paBEHCTB M HEPABEHCTB, COACPIKAIINX
JIPOOHBIC YHCIIa
84 CpaBHeHue J1pobeit CpaBHeHue npo0eli ¢ pa3IMyHbIMY 3HaMeHaTesIMU. HaxoxkieHre 4acTu OT 1eJIoro U 1IEJIOro 10 ero YacTH
85 [IpaBunbHBIC M HETIPAaBUIIbHBIE APOOH IIpaBunbHas npobs. HempasunbHast 1pods. CBOICTBA MPaBMWIIBHBIX U HEMPABIIBHEIX Apobei. CpaBHEHHE
NPaBIJIBHBIX M HETTPABUIIbHBIX APO0OEit
86 [IpaBuibHBIE M HENPaBHUIIbHEIE 1pOOH PacriozHaBaHMe IpaBUIIBHBIX U HENPABHIBHBIX po0eii. M300paxeHre 0OBIKHOBEHHBIX Apo0ei Ha
KOOPANHATHOM
87 [TpaBriIbHBIE U HEMPaBHUIIbHBIE IPOOH. CpasHenue npobeii. HaxoxaeHue 4acTu OT LeJIoro | 1eJI0ro 1o ero yacty. ['padudeckoe n3odpaxeHue
CpaBHeHue J1pobeit NPaBIJIBHBIX M HENTPABWIBHBIX APOOEi
88 Kontponbaas pabora Ne 7 IIpoBepka mpolIeHHOTO MaTepraza
89 YpOK-KOppEeKIINK 3HAHUHA HaxonuTs 1 UCTIpaBIATH ONTHOKH.
90 CroxxeHne 1 BIYNTaHUE JpoOei ¢ OAMHAKOBBIMH | ApudMeTHueckue AeicTBus ¢ Apodsmu. [IpaBnina cliokeHns 1 BEIMUTAHUS Ipo0Oeii ¢ OMHAKOBBIMHU
3HAMEHaTeIISIMH 3HAMEHaTeNsIMHA. ByKkBeHHas 3amuch IpaByII CIIOKEHUS U BBIYUTAHUS
91 CroxeHue 1 BBIYUTaHUE Jpo0eli C OAMHAKOBBIMU | ApudMeTnueckue AeicTBuUs ¢ Apodsmu. [IpaBuia cioxxeHns 1 BBIMUTAHUs IPOOeii ¢ OMHAKOBBIMU
3HaMEHATEISIMU 3HaMeHaTeJsIMU. byKBeHHas! 3aIuch MPaBHJII CIOKEHUS M BBIYUTAHUS
92 Jlenenne u npobu 3ammch YacTHOTO B BHUJIE IpoOn. Pemenne ypaBHEHNH, coep Kalux Ipoon
93 Jenenne u npobu CocrapneHne U peleHne TeKCTOBBIX 3aa4 ¢ HCITOIb30BaHNEM OOBIKHOBEHHBIX Apobeii. [Ipencrasienne
HENPaBUIBHON IpoOU B BUE CyMMBI IPaBUIBHBIX Jpo0ei
94 Pemenue ynpaxxuenuii no teme : «/lenenue u
TIpoOm»
95 CMelaHHble Yncia CwmemanHoe uucio. Lenast n npoOHast 4acTh cMeIIaHHOTo Ynciia. M300pakeHne cMenIaHHbIX Yuces Ha
KOOPANHATHOM JIyde
96 Cr0XeHNE 1 BBIYNTAHNE CMEIIAaHHBIX YUCET IIpaBuiia cOKeHUs ¥ BBIYNTAHUS CMEIIAHHBIX Yncel. Vcronb30BaHNEe CBOWCTB CIIOKEHUS U BBIYUTAHUS
97 CJ0XeHHE U BBIYNTaHNE CMEUIaHHBIX YUCET Brrunicienue 3HaYeHUI BRIpaXKEHUH, COJIep)KaIlMX OOBIKHOBEHHBIE IPOOH 1 CMEIIaHHBIE Yicia
98 CJ0XeHNE U BBIYNTaHNE CMEUIaHHBIX YUCET CKJ1aJIbIBalOT M BBIYUTAIOT OOBIKHOBEHHBIE IPOOH
99 OOBIKHOBEHHBIE IpOOH OcHoBHOE cBOICTBO ApoOH. CpaBHEHHE OOBIKHOBEHHBIX Npo0el. ApupmMeTnueckue AeHCTBUS C
0OBIKHOBEHHBIMH JIpo0siMu. HaxoxkeHue 4acTu OT LEJoro U 1IeJIOoro 10 ero YacTH.
100 C/pabota o Teme : « JeicTBus ¢ BbolnensaTh 1enyto 9acTh U3 YKCIIa, 3aUChIBaTh CMEIIAHHOE YHCIIO B BHJE HENIPABMIIBHON IPOOH, CKIIaabIBATh
OOBIKHOBEHHBIMH IPOOSIMID) ¥ BBIYUTATh OOBIKHOBEHHBIC IPOOH.
101 KonTtpospnas padora Ne 8 o reme : « CrioxxeHre | BeInonHATH AeHCTBUSI ¢ OOBIKHOBEHHBIMH JPOOSIMU, CPAaBHUBATh OOBIKHOBEHHBIE IpOOH.




Y BBIYUTAHHE OOBIKHOBEHHBIX I[pO6CI>i»

102 YPOK -KOpPEKLMU 3HAHUU. Haxoguth 1 BCIIpaBIATh OMUOKH, KOPPEKTHPOBATH 3HAHUS.
JHecamuunvie Opoou. Cnosricenue u eiuumanue 0ecamuynslx opooeii (13u)
103 JecarnuHas 3anuch IpoOHBIX YUCET Hecsarnunas npo6b. UreHne u 3anmch NECSITUYHBIX ApoOei. V3o0paxkeHne necsaTHIHBIX ApoOeit Ha
KOOPAMHATHOM JIy4e
104 JlecatnyHast 3anuch IPOOHBIX YHUCET 3amuch CMENIaHHBIX YUCENl 1 OOBIKHOBEHHBIX IPOOEH B BHIIE AeCITHUHBIX Apobel. [Ipeacrapnenue
JECATHYHON IPOOH B BUAC
105 CpaBHEHHE TECATUYHBIX IpoOeit [IpaBuna cpaBHEeHUS necATHIHBIX Apobeii. [Ipencrasinenue necaTuaHON ApOOH B BUe OOBIKHOBEHHOH IpooH
Y OOBIKHOBEHHOH B BUJIE JICCSITUYHON
106 CpaBHEHHE JIECSITUYHBIX APOOei YreHue, 3aMch U CpaBHEHHE JIECSITUYHBIX ApoOei. PerieHne TeKCTOBBIX 3a1au apuMeTHIeCKUMH
crocobamu.
107 CroxeHue ¥ BBIYMTAHHUE JCCATHIHBIX qpooOei Apudpmernieckue AeHCTBUS C IeCITHUYHBIMU Opo0siMu. [IpaBuiia ClIoKeHUS M BBIYUTAHUS IECATUIHBIX
npobeit. PasnoxeHue mo paspsgam
108 CroxeHne 1 BBIYNTaHNE JECATUYHBIX ApoOeit Apudmerndeckne IeHCTBHS C IECATUIHBIMU APOOSMU. PeleHne TeKCTOBBIX 3a/1ad apru(PMETHICCKIMU
criocobamu
109 CJ0)XeHHE ¥ BBIYUTAHUE JECITUYHBIX Apo0Oeit Apudmernueckue AeHCTBUS C IECATHYHBIMU po0siMu. PelieHne TeKCTOBBIX U TeOMETPUYECKUX 3a/1a4
110 [Ipubmmxenusie 3HaYeHns yncen. OKpyTiieHue [IpubmkeHHBIE 3HAYCHUS YHCIIA C HEAOCTATKOM H ¢ H30BITKOM. OKpyTIICHHE YHCiIa 0 KaKOTO-THO0 pa3psiaa.
qHUCen [IpaBumna oKpyIJIeHHS YUCe
111 [Ipubmmxenusie 3HaYeHAs yncen. OKpyTIIeHe O06ocHOBaHNE MTPABHUJI OKPYIIICHHUS YUCEI C TOMOIIBI0 KOOPAWHATHOTO JTy4a
gHCel
112 OxpyreHue uncen OrtBeuars Ha Bompocsl ¢.199 Haxomuts HaTypanbHOE NpHOIIKEHNE 3HaUSHUS! ¢ HEJJOCTATKOM M ¢ H30BITKOM
JUTS KQKJIOTO M3 YHCEell
113 C/pabotra no teme : «J1/m» Urenne u 3anich OOBIKHOBEHHBIX U IECATHYHBIX Apo0eil. CpaBHeHUE 1pobeii. BerunucisaTe BRIpakeHHs,
cofieprKaIiye CMEIIaHHBIC YHCIIa, OOBIKHOBEHHBIC M IECTHYHBIC IPOOH.
114 Ypok-noBTOpeHuE 1Mo TeMe: «Jpoom» Yrpomars 4rcioBbie ¥ OyKBeHHBIEC BhIpakeHHs. OKpyTIIATh yncia. PemaTs reoMeTpraecKkie u TEKCTOBBIC
3a]a4u
115 Jecaruunsle qpodu Ynpomars 4ucioBbie U OyKBEHHBIE BhIpakeHUs1. OKpyIIATh yncia. Pemars reoMeTpiuyeckie 1 TeKCTOBbIE

3aJa4uu
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KontponpHas pabora Ne 9

Jecaruunsie npodu

117 YPOK-KOpPpEKLIUH 3HAHUM. WcTopus nosBIICHUS NECATHYHBIX NpoOeil. 3aHnMaTeIbHbIC 3aJa4n
Ymnoorcenue u denenue decamuunvix opooen (25u4)
118 YMHOXEHHUE IECATHYHBIX Apo0ei Ha [IpousBeneHMe NecATHYHON APOOH W HATYpPAILHOTO YHCIIa. YMHOXATh AecaTUaHbIe Apoou Ha 10, 100, 1000 u
HaTypaJibHbIE YHClIa T.J.
119 YMHOKEHHUE JCCITUYHBIX APOOCiH Ha BbIuuciaTh BeIpaKSHHS U PEIIaTh YPaBHEHHS, COICPIKAIIUE MPOU3BEICHHUS JCCATUYHBIX IPO0eH U
HaTypaJbHBIC YHCIIa HaTypaJbHBIX YHCEI
120 YpOK-IIpakTHKYM TI0 TeMe: « YMHO)KEHHE /11 Ha YMHOXATh /1 Ha HaTypaisHOe uncno, Ha 10,100, T.1., pemars 3aga4n apupMETHIECKUM | anreOpandeckuM
HATypaJbHOE YHCIIO) CrIoco0oM.
121 Jenenne necSITMIHBIX ApOOeH Ha HAaTypaIbHEIC AJNTOpPHUTM JEJTICHUS AeCATUIHON Npo0Ou Ha HaTypabHOE YHcio. [JenuTs necsatuansle npodu Ha 10, 100, 1000
qucia U T.JI.
122 Jlenenue AeCITUYHBIX APOOCH Ha HATypaIbHBIC BbIuuciaTh BIpaKCHHS U PEIIaTh YPAaBHEHHS, COICPIKAIINE YACTHOE JCCSITUYHBIX APOOCH U HATYPATbHBIX
qucna qHcen
123 YMHOXEHHWE U JIeJICHHE JeCATUIHBIX Jpo0Oeii Ha YMHOXATh U JETUTH JeCATUYHBIE Jp0oOr Ha HATypaNbHbIC YHCIAa. YMHOXATh U ISNUTH ECATHYHBIE IpodH Ha
HaTypaJIbHbIE YHClIa 10, 100, 1000 u T.1. Pemiats ypaBHEHMsI, FEOMETPUYECKHUE U TEKCTOBBIE 3a/laun
124 YMHOXEHHUE U JCTICHHE ICCATUIHBIX TpoOeii Ha YMHOXATh U JCTUTH JeCATUYHBIC qPOoOU Ha HATypaNbHBIC YACIAa. YMHOXATh U JISIUTH IECATHYHBIC TpoOH Ha
HaTypaJbHbIE YHCIia 10, 100, 1000 u T.1. PemiaTh ypaBHEHMsI, FTEOMETPUUECKHUE U TEKCTOBBIE 3a/laun
125 C/pabota o Teme: « YMHOXKEHUE U JICTICHUC CaMOCTOSTEIILHO BBIMOJHATh YMHOKECHHUE U JICTICHUE /] Ha HATYPAJTBbHOE YUCIIO
JIECITUYHBIX po0eil Ha HaTypaJbHBIC YUCIIa)
126 Kontponbaas padorta Ne 10 YMHOXATh U JCTUTH NECITUYIHBIE NpoOr Ha HATypaIbHBIC YHCIIa
127 YpOK-KOppeKIUU 3HAaHUI Haxonmute 1 ncnpapisiTh OMIMOKH, KOPPEKTHPOBATh 3HAHUSL.
128 YMHOXEHHUE IECATHYHBIX Tpo0eit YMHOXKATH necatiuarble npoou Ha 0,1; 0,01; 0,001 u T.o. ANTOPUTM HAXOXKACHUS MIPOU3BECHUS IBYX
NECATUYIHBIX IpOOeit
127 VYMHOXEHUE IeCITUUHBIX Apobeit BBIUKCIIATE UIOMIAIU MPAMOYTOJIbHHUKA B 00beMa MPsIMOYTOJILHOTO TapaJlIeICIUIIe/Ia, CTOPOHBI KOTOPOTO
BBIPA)KEHBI B IECATUYHBIX Ipo0sx. Pemars TekcToBrle 3amaun. Pemars ypaBHeHns ¢ k03 puiineaTaMu B BUIe
NECATUIHBIX TPOoOei
130 YMHOXEHHUE IECATHYHBIX Tpo0eit 3anmuchIBaTh PacIpeACIUTEIbHEIN 3aKOH YMHOXCHHS C IIOMOIIBI0 OYKB M MMPAMEHSTH €r0 Ha TIPAKTHKE
131 Jenenne Ha TeCATHYHYIO Ipo0b Henuts yncna Ha 0,1; 0,01; 0,001 u T.4. 3aMEHSTH eNeHNEe YMHOKEHUEM. AJITOPUTM J€JICHUS YhCiia Ha
JECATHYHYIO APOOB. BHIUUCIIATH BRIPAKCHHUS, COCPIKAIINEC OOBIKHOBEHHBIC M ICCITHYHBIC IPpOOU
132 Jlenenue Ha necaTHUHYIO 1pOo0Ob OTtBeyars Ha BONPOCHI ¢.211, 3annChIBaTh BEIPQKEHHS C ICJICHUEM U YUTaTh BBIPAKCHMS, PEIIaTh 3a/1auul.
133 YpoK- mpakTHKyM 110 TeMe: «Jlenenne Ha 1/1» JenuTs /A Ha HaTypaIbHOE YMCIIO, ACTUTH /T Ha [/, pelIaTh YpaBHEHU C 1/
134 Pemenne ypaBuenwmii mo teme: «/lemenne Ha n/n» | Permats ypaBHEHUs, peniaTh 3a1a4d IIPH IIOMOIIN YPaBHEHUH
135 Cpennee apupmernueckoe Cpennee apupmMeTnuecKoe HECKOJIbKHX unced. JleiicTBust co cpenqaumu apupmernyeckumu. CpenHsis
CKOPOCTh
136 Cpennee apudmeTnyeckoe
137 Pemenue ynpaxuenuii mo teme : «Cpennee Pemars 3aaun Ha HAXOXKIAECHUE CPEAHEN CKOPOCTH, YPOKAWHOCTHU U T. A., OKPYIVISITh CPEIHUIN PE3YIIbTaT.
aprQMETHICCKOe)
138 VYMHOXKEHHE U EJIEHNE AECATUIHBIX JOOEH Jecarnunsie npodu. Apudpmerndaeckre JeUCTBUS ¢ AECATHIHBIMA ApoOsmu. [IpencraBieHne 1eCITHIHOM




IpoOu B BUJIE OOBIKHOBEHHOW IpOOH M OOBIKHOBEHHOW B BUJIE IECATUYHOM. Brraucnars no gpopmynam.
PemraTs TeKCTOBBIE 3a/1a9M apUPMETHICCKIMHA CIIOCO0aMH

139 YMHOXEHHE U JIeJICHUEe eCITHUHBIX 100ei Hecsarnunble a1pobu. Apudmernieckne NeWCTBUS C AeCATHYHBIMU Apo0simu. [IpencraBnenne necsaTHaHON
JpoOu B BHJIe OOBIKHOBEHHOH JpOOH N OOBIKHOBEHHOH B BUJE IECATUYHON. BBuucisaTs o gpopmynam.
Pemarh TeKcTOBBIE 321241 apUPMETHIECKUMH CIIOCO0aM
140 VYMHOXKEHUE U [EJIEHUE NECATUYHBIX 100€ei
141 VYMHOXKEHHE U EJIEHNE NECATUIHBIX JOOEH
142 Kontponpras pabota Ne 11 YMHOXATh U JCTUTH NECSITUIHBIC Tpo0u
143 YpOK-KOppEKINY 3HaHUi. HaxoauTe u ucIpaBisTh OMMOKY, KOPPEKTUPOBAThH 3HAHUS.
HWHCcTpyMeHTHI 1J151 BBIYMCJICHHMIT 1 H3MepeHuii
144 MUuxkpoKanbKyIsTop Boruncnare ¢ moMoIbe0 MUKpOKaNbKynsaTopa. HaxoquTs 3HaueHMsl BEIpaXKE€HUH, pelaTs YpaBHEHUS U
TEKCTOBBIE 3a1aui. ONTUMHU3HPOBATh BHIYHCICHUS
145 MUKpOKaIbKyJISTOP ONTUMU3UPOBATH BBIUMCIICHHSI
146 IIporeHTsI Otromenue. [Iponopuus, ocHOBHOE cBOMCTBO Mponopiuy. IIponeHTs!, HaXOAUTh MPOIEHTH OT BEJINYUHBI U
BEJIMYMHBI 110 €€ NTPOIIEHTaM, BEIpa)KaTh OTHOIIEHHUS B MPOLIEHTAX. 3aMChIBATh IPOIICHTHI B BU/IE
NeCATUIHBIX pobeit. [Tpomuite. PemaTth TeKcTOBBIC 38291
147 IIpoueHThI
148 IIpoueHThI 3anmuchIBaTh MPOIICHTHI B BUJIC ACCATUIHBIX Ipobeit. [Ipomunie. Pemares TekcTOBEIC 3a1a4n
149 IIpoueHTsI OtBeuarpb Ha BOIPOCHI €.237, IPENCTaBIATh MPOLIEHTHI B BUJIE IECSITUYHON IpoOu u HaoOopoT. Pemars
3a1aud ¢ % MepBOro THIIA.
150 IIpoueHThI 3anmuchIBaTh MPOIICHTHI B BUIE AECATHYHBIX pobeit. [Ipommnie. Pemars TekcToOBEIC 3a0aun
151 IIpoueHTst [IpuBOANTE MPUMEPHI HCIIONB30BAHNS OTHOIICHUH B TIPaKTHKE. Permars 3a1aun Ha IPOICHTHI U IpooH (B TOM
YHcIIe 33/1a4K U3 pealIbHOM MPAKTHKH, UCIIONb3Yys IPH HEOOXOAUMOCTH KJIBKYIIATOP)
152 KonTponbnas pabora Ne 12 Pemars 3a/1a41 Ha IPOLIEHTHI ¥ IPOOH (B TOM YHCIIE 33/1a4H U3 PEalIbHOM MTPAKTHKH, UCIONb3Ys IPU
HEOOXOIMMOCTH KaJIbKYJISITOP), UCIIOJIb30BaTh MOHSTHSI OTHOIICHHS U ITPOIIOPIHH IPU PELICHUH
153 YPOK-KOPpEKLIUK 3HAHUH. HaxoauTe 1 ncnpaBiaTh ouMOKH, KOPPEKTUPOBATh 3HAHUS.
154 VYromn. I[Ipsmoit u pa3BepHyTHIA yron. YeprexxHerid | Yrom. CTopoHs! 1 BepmnHa yriaa. O6o3HaueHne yIiioB. PaBHbIe yriiel. Pa3BepHYTHINM U IPSAMON YIIIHL.
TPEYTOIBHHUK W300pakaTb yIibl.
155 VYromn. [Ipsimoii u pa3BepHyThIi yroiu. Yeprexubiidi | M300paxarb TOUYKH, JieXKallie BHYTPH, BHE yIVla U Ha €0 CTOPOHAX. BBIYMCIATE HEpUMETPHI U TUIOLIa 11
TPEYTOIbHUK NIPSIMOYTOJIbHUKOB
156 W3mepenue ymos. Tparncnoprup Wamepsars yrisl. ['pagyc. Tpancnoptup. [locTpoeHne u n3MepeHue yIiioB ¢ IOMOIIBIO TpaHcmopTupa. OcTprie
U Tynble yribl. buccekrpuca. Pa30ouBarh yribl Ha 4acTy ¢ 3aaHHbIM coOoTHOIIeHHeM. CBOMCTBO yIJIOB
TPEYTOIbHHUKA
157 M3mepenue yros. TpancnopTup Ocrtpsie u Tymbie yribl. buccekrpuca. Pa3duBath yriisl Ha 4acTH ¢ 3aJaHHBIM COOTHOIIEHHEM. CBOWMCTBO
YTJIOB TPEYroJIbHHUKA
158 IIpakTrueckas padora o teme : «M3mepenue n CTpouTh U U3MEPATH YIIIb TEOMETPUYECKUX (QUTYDP Pa3IMYHBIX MOAU(UKAINI

MTOCTPOEHUE YTIIOBY

KpyroBsie nuarpamMMel

[pencraBisars faHHble B BUjE Tadiul, quarpamMm. Kpyroseie gnarpammbl. COCTaBIISITh M YUTATh KPYroBbIe
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ArarpaMmbl

160 Kpyroseie quarpammsl CoCTaBIATh U YUTATh KPYTOBbIE AUAarpaMMBbl
161 [IpakTrueckas padora o teme: «Kpyrossie CaMOCTOATENIBHO COCTABMIATh 3a7a4l Ha XKU3HEHHOM MaTepuae U AJs HUX CTPOUTh KPYTOBble AUarpaMMBl.
JIarpaMMBbD»
162 W3mepeHust v BEIYUCICHUS EauHuIe! n3MepeHust JUIMHBL, IJI0MIa 11, 00beMa, MacChl, BpeMEHH, CKOpocTH. [IpencTaBiIsITh 3aBUCUMOCTH B
Buze Gopmyi. Beruncnsate no ¢popmynam. Pemats TekcToBbIE 3a1a4K apU(METHIECKIMH CIIOco0aMu
163 W3MepeHus 1 BEIYUCIIEHUS EnnHune n3MepeHust IIHHEL, TUI0Maan, 00beMa, Macchl, BpeMEHH, CKOopocTH. [IpencTaBiaTs 3aBUCHMOCTH B
Buzie popmyn. Beraucnsars no popmynam. Pemars TekcToBbIe 3a/1a41 apUMETHYECKHMMH CIOCO0aMHU
164 M3MepeHus 1 BEIUUCIICHUS
165 M3mepeHust 1 BEIYUCIICHUS
166 Kontponbnas pabota Ne 13 M3MepsTh M BEIYUCIATH
167 YpOK-KOppeKIUHU 3HAHUI. Haxonmute 1 ncnpapisiTh OMIMOKH, KOPPEKTHPOBATh 3HAHUSL.
HTorosoe noBTopeHue, 1eMOHCTPANUS JTHYHBIX JOCTHKCHHI ydyamuxcs
168 Apudmernueckue AeHCTBUS ¢ HATYPAIBHBIMH U Harypanbusiii psa. Apudmerndeckne qeiicTBHS C HaTypajIbHBIMU YHCIAMH.
JPOOHBIMH YUCIIAMHU
169 CroxeHue ¥ BBIYMTAHHE HATYPATbHBIX YHCEI CpoiicTBa apudmeTnyeckux aercTuii. CTeneHs ¢ HaTypalbHbIM MoKazaresieM. KBaapar u Ky0 ducia.
UucnoBble BEIPaXECHUs, 3HAYCHHUE YU CIIOBOTO BbIpaxkeHUs. [1opaiok AeHCTBUN B YMCIOBBIX BBIPAXKECHUSX,
HCIIONIb30BaTh CKOOKH
170 IIpoekrHast pabora mo Teme: «CrnoxxeHue ToTOBAT, 0OOPMIIIIOT U 3AIMHUIIAIOT CBOM MPOEKT
HaTypaJIbHBIX YUCEID)
171 [IpoexrtHast pabota no Teme: «Bprunranue [oTOBAT, OOPMIISIOT M 3aLIMIAIOT CBOW MPOEKT
HaTypaJIbHBIX YHCEI
172 3aget Nel mo Teme: «CrioykeHHe M BEIUNTaHHUE CxJiaipIBaTh ¥ BRIUNTATh MHOTO3HAYHbIEC YHCIIA B IIpeAeraax MUIUIMOHA. [IpIMEHATh CBOIMCTBA CIIOXKEHUS U
HaTypaJIbHBIX YUCEID) BBIYUTAHHS
YMHOXEHUE U [EeJICHHE HATYPalIbHBIX YU CEIL. OOcyxnaTh 1 BBIBOAUTH MIPAaBUJIa YMHOKEHHSI OAHOTO YHCIIa Ha APYTOe, ONPENEHITh Ha3BaHUE YUCET
173 (MHOXWTENN) U pe3yibTara (mpou3BeieHne) yMHOKeHHs. OOCyK/1aTh ¥ BEIBOJUTH IPaBHiIa HAXOKICHUS
HEU3BECTHOIO MHOXHTENS, JEIUMOr0 U NEIUTENs.
174 [TpoekrHas pabota 1o Teme: « YMHOXKEHHE ['oTOBSAT, 0POPMIISIIOT M 3aIIMIIAIOT CBOM MPOEKT
HaTypaJIbHBIX YUCEID)
IIpoexTHast pabora mo teme: «/leneHne ToTOBAT, 0OOPMIIIIOT U 3AIMHUIIAIOT CBOM MPOEKT
175 HAaTypaJIbHBIX YUCEID»




Tema y4eOHOI0 3aHATHSA

XapaKTepncTnKa OCHOBHBIX BHI0B 1€ATECJIBbHOCTH oﬁyqalonmxcsn

do B1HQOO
BIOYOH

Ypox noemopenue no meme: «/lecamuunvie
opoouy

CKJIa,E[LIBaTB, YMHOXaTh, JCJIUTh U BBIYUTATh Il/Z[ ITOBTOPECHNUE OCHOBHBIX MPAaBUJI, ITPAKTUYCCKUX ITPUEMOB.

YPOK nosemopenue no meme: «Ypasuenusn

Pemienne ypaBHEHMH, OCHOBHBIC IPHEMBI PEIICHHS YPABHEHUSI.

Ypok-npakmukym no meme: «Pewenue 3adau c
ROMOWbIO YPAGHEH W)

Pemienue 3amau.

Ypok-«nosmopenue no meme: «OovikHOBEHHbIE
opoou

OcHoBHOE CBOMCTBO Jpoou. CpaBHEHUE OOBIKHOBEHHBIX Ipo0eid. ApudMeTnueckue NeicTBUs C
0OBIKHOBEHHBIMH JIpoOsiMH. HaxoskeHue 4acTy OT LEeNIOro U IEJI0T0 MO €ro YacTH.

Ypox-nosmopenue no meme : «Hle{e’imbl»

Otnomrenue. [Iponopuus, 0CHOBHOE CBOICTBO mpomopiun. I[poneHTsI, HAXOAUTH MPOIEHTH OT BEIWYHHEI U
BEITMYHHEI 110 €€ MPOIICHTaM, BhIpa)KaTb OTHOIICHHSI B MPOIICHTAX. 3alChIBaTh MPOIICHTHI B BUJIE
necsaTHIHBIX qpobeit. [Tpommiure. Permats TekcToBBIC 33191

I[CJ'II/ITCHI/I 1 KpaTHBIC

O6CY)KI[CHI/I€ W BBIBEACHUC OHpe,I[CJIeHI/Iﬁ ACIIUTCIIA U KPATHOT'O HATYPaJIbHOI'O YUCa. VerHBIC BBIYUCIICHUA,
BI)I60p YHUCCJI, KOTOPBIC ABJISIOTCA ACTIUTCIIAMU, KPATHBIMU JaHHBIX YHCEJI, 3allUCh }_'leHI/ITeﬂeﬁ JaHHBIX YHUCCII.

do B1HOD
BIQXJHY

Jenurenu

Brmonnenne HeﬁCTBHﬁ IpU HAXOKACHUN aenHTeneﬁ, 3allMCb YUCCJI KPATHBIX JaHHOMY YUCITY.

Jenurenu u kparHsle

BeInonHeHne neiicTBUI Ha HAXOXKJICHUE ICTUTENCH M KPAaTHBIX, N300pakeHHE Ha KOOPIUHATHOM JIyde 4Kcia,
KpaTHOTO JAHHOM, OCYLLIECTBIEHHUE IIPOBEPKHU ITPABUIIA.




IIpuznaku nenumoctu Ha 5, 10,2

OO0cyxaeHne 1 BEIBEICHUE IPU3HAKOB JCTUMOCTH Ha 15,5 My Ha 2. Pemenne ypaBHeHHH .

9
10 IIpuznaku nenumoctu Ha 5, 10,2 YcTHbBIE BBIYUCIIEHUS, PELICHUS 3a1a4 ¢ UCIIOJIb30BaHUEM MPU3HAKOB Aenumoctd Ha 10,5,2.Pemenue 3anau
[P MIOMOILY YpaBHEHUSI.
1 Pemenne ynpaxHenuii Ha genenue Ha 10,5,2 Br10op U3 maHHBIX YKcen yucia, kotopbie aensarcs Ha 100,1000,popMynupoBKa IpHU3HAKOB JCTUMOCTH Ha
100,1000
12 Camocmoamenvuaa paboma no meme: | CaMOCTOATEIBHO BEIOIHATE YIPAXHEHHUS , MOIB3YACH MPH3HAKAMH ASTUMOCTH Ha 2, 5, 10, 100 u T.1.
«llpusznaxu oenumocmuy
13 IIpu3Hakyu nemmmocty Ha 9 U Ha 3 OO0cyxIeHre U BEIBEICHHE IPU3HAKOB JCTMMOCTH Ha 9 1 Ha 3,HaXOKICHUE YUCEIl, KOTOPHIC AeATCS Ha 9 1
Ha 3.
14 IIpuznaku nenumoctu Ha 9 U Ha 3 YcTHBIE BBIYUCIIEHUS C IPUMEHEHUEM MPU3HAKOB AeTMMOCTH Ha 9 u Ha 3. Pemienue 3aay.
15 [IpocThie u cocTaBHBIC YKCTA. OO0CyKICHUE U BBIBSICHUE ONPEICIICHISI TPOCTOr0 M COCTABHOIO YKCIIA ,pa300p MPUMEPOB.
o [IpocThie U coOCTaBHBIC YHCTIA. ‘YcTHBIC BBIUMCIICHHS, PEIIEHUE 3a7a9 ¢ UCIIOIB30BAaHUEM MMOHSATHS ITPOCTOTO U COCTABHOTO YHCIIA.
= 0 Paznoxxenue drcia Ha TPOCThIE MHOKUTEIH.
16 n o
=
S =
17 PasnoxxeHne Ha IPOCTHIC MHOXKHUTEIH. BriBenenne anroputMa pa3iokeHHs Ha IIPOCThIE MHOKHATEIH.
18 PaznoxxeHre Ha MPOCTbIE MHOXKHUTEIH. YcTHbIE BBIYUCIIEHUS, peLICHUE 3a/1a4.
19 HOJ/I B3anmHoO mpocThie yucia. BriBenenue npasuia Ha HaxoxaeHue HOJI, 3HakoMCTBO ¢ B3aMHO IIPOCTHIMU YHCIIaMH, CPaBHEHUE YUCET.
20 HOJ/I, B3auMHO mpOCTHIC YHCTIA. Yerabie Berancnenns npu Haxoxaennn HOJl ,HOJI myist B3auMHO MTPOCTHIX YHCEI.
71 Pewenue ynpaxcuenuii no meme: «HO/. | Pemenne 3amau Ha HaxokaeHne HOJl, B3aumHO mpocteie uncia. [locTpoeHne goka3aTenhCTBa Ha MPOBEPKY
B3zaumno npocmuie yucnay B3aMMHO MIPOCTHIX YHCET.
2 Camocmoamenvnasa padoma no meme: | CaMOCTOATEIHHO BBIIOIHATH YIIpakHeHus1 Ha HaxoxaeHne HOJI npu pas3inokeHnu Ha MpOCTble MHOXKHUTEIH.
«Paznosxicenue na npocmule MHONICUmMENU)
3 Haumenvuiee oouee kpamuoe I'pynmoBast: BBIBOZ OOCYXKIACHHE ONMPEACICHHUS HAUMEHBIIErO OOINEro KPaTHOIO, BHIBCICHHE aJrOpUTMa
HaxoxaeHus HOK.
o - Haumenvuiee oouee kpamuoe Ob6cyxnenne u BeiBeneHue mpasmia HaxoxnaeHuss HOK, ycraoe Berumcnenme HOK, pemenme 3amad c
= O ucnoiab3oBanreM noustuss HOK.
24 2 o
=
S =




Pewenue ynpajxcuenuii no meme:

VYerroe Beranciienne HOK, pemenne 3ama4 ¢ ucmons3oBaaneM mossaTas HOK.

2 «Haxoxncoenue HOK»
2% Pewenue ynpasicnenuii no meme: «HOK» OO6cyxaeHne U BeIBeleHHE o0IMX npueMoB npu HaxoxiaeHnn HOK, pemienue 3amad Ha HaxoxaeHne HOK
HECKOJIbKMX YHCEI.
27 Koumponwvnan paboma no meme: «/lenumocms | Pernienue KOHTponbHOM paboThl Nel
uucen»
28 Ypok koppexyuu 3nanuii Wmer u ucnpapiseT ommoKu
29 OcHosnoe ceoiicmeo opoou. OO0cyxIeHne U BEIBEICHHE OCHOBHOTO CBOMCTBA IPOOH.
o E) Ochognoe ceoiicmeo opoodu YMHOKEHUE HITH JICIICHUE JPOOHM Ha OJHO W TO K€ YHCIIO, HAXOXKJCHUC 3HAUCHHE BBIPAKCHUS, MIOCTPOCHUE
z o 00BsICHEHUI Ha PABEHCTBO JAPOOEH.
30 ¥ o
g 8
31 Cokpawierue opoobeii BriBeneHre npaBuia cokpanieHie Apooei, 3HaKOMCTBO C HECOKPAaTUMBIMU JIPOOSIMH.
1 Cokpawienue opoobeii YcTHBIC BBIYHMCIICHNUS, BBIIOJIHEHHIE ACHCTBUNA C MCIIONB30BAHUEM PACIIPENCITUTEIFHOTO 3aKOHA YMHOKEHHS 1
OCHOBHOTO CBOHCTBa APOOH.
3 Pewenue ynpaxchnenuii no meme : | BeimomHeHHne AeHCTBHIA ¢ IPOOSIMHU C COKpAIIEHUEM pe3ylbTaTa.
«Coxpauwienue opooeit»
34 Camocmoamenvnan paboma no mem: | CaMOCTOATEIBHO BBINOIHSITE ACHCTBUS C IpOOsSMHU C IPUMEHEHNEM MIPaBHJIa [0 COKPAIIEHHIO APOOEH.
«Cokpawienue opooeii»
SN Ilpueeoenue opoobeit k 0duemy 3Hamenamenio. OO0cyKCHUE U BBIBEICHHUE MPaBHJIa M0 MPUBEICHHUIO APOOCH K 00IeMy 3HAMEHATEII0, COKpAIICHUE IPOOCH,
=2 ZIpoOu ¢ pa3HBIMHU 3HAMEHATEIISIMH.
35 M o
g 8
36 Ilpugedenue opobeil k 06uemy 3namenamento OO6cyxaeHne 1 MpUMEHEeHHE TPaBUIIa TI0 IPUBEICHUIO Ipobeit K 00IIeMy 3HaMEeHATEITIO.
37 IIpusedenue opobeit kK 0ouiemy 3Hamenamento YcTHOE TpHBeneHHE OpodW K oOmeMy 3HaMEHATEeNo, IPUBEICHHE APOOM K 3aJaHHOMY 3HAMEHATEIIO,
NIPE/ICTaBICHUE OOBIKHOBEHHOW IPOOH B BHJIE JECATUYHOM.
e R Ilpusedenue opobeit k 0dulemy 3namenamesnto Pemenne ynpaxHeHHi Ha CII0)KEHHE M BEIYUTAaHHUE IpoOeil MpoCcTeHIMNX ¢ TpIMEHEHHEM TIPUBEICHUS podei
Z 2 K 00I1eMy 3HaMEeHAaTeo.
38 o o
= =
N M




Ilpugeoenue opooeit k 06uemy 3namenamenio»

Pemenne ynpaxHeHHUI Ha CII0XKEHHE M BEIYUTAHHUE IpoOeil MPOCTEHINX ¢ TPIMEHEHHEM TIPUBEICHUS poOei

39
K 00IIeMy 3HaAMEHATEIO.
40 C/paboma no meme: «llpusedenue Opobeii k | CaMOCTOATENFHO BBINONHATH NEHCTBHSA C JApPOOSMHM C IPUMEHEHHWEM IpaBWia 110 COKpAIICHHIO ApOoOeH,
oduemy 3namenamento» MPUBEICHUIO APOOCH K 00IIeMy 3HAMEHATEIIO.
41 Cpaenenue Oopooeuni ¢ pa3notmu | OOCyKICHUC U BHIBEICHUC NIPABUIIA 110 MPUBEICHUIO APOOCH K 00IeMy 3HAMEHATENI0, CPaBHEHHE IPOOeH ¢
3HaMenamenamu. Pa3HBIMU 3HAMEHATEISIMH.
47 Cpasenenue O0pobeii ¢ pa3Hbv mu | YCTHbIE CpaBHCHUS JpoOeid, BBIIEICHUE IIEJ0W YacTH MPHU CPaBHEHHUHU ApoOel, CpaBHEHHWE HENPaBHIILHBIX
3HAMEHaAmenAMu. Jpo0eii.
43 Camocmoamenvuaa paboma no meme: | CaMOCTOATEIFHO BBITIONHATH ICHCTBUS C APOOSMH C MpPUMEHCHHEM IIpaBHIIa IO COKPALICHUIO IpoOeH,
«Cpasnenue opooeit» MpHUBEICHUE IPOOe K 00IIeMy 3HaMEHATEITIO.
44 Cnooxcenue u eviuumanue opoéeii ¢ pazuvimu | O0CY)XIaTh U BEIBOIUTH NPABUIIA CIOKEHUS W BEIYMTAHMS IpoOeil ¢ pa3HBIMHM 3HaMEHATesIMU, HaXOXKICHHE
3Hamenamenamu. 3HAYCHUS BBIPAKCHUS.
45 Cnosrcerue u evruumanue opooei ¢ pasnvimu 31 | PelieHre mpuMepoB 1Mo ISHCTBUAM Ha CIIOKEHHUE U BBIYUTAHUE APO0CH ¢ pa3HBIMU 3HAMCHATEIIIMH.
S Y| Pewenue ynpasicuenuii no meme: «Cnoxcenue u | HaxoxneHue 3Ha4eHNE BBIPAKCHHS Ha IEHCTBUA C IpOoOSMH, peLIeHNE 3a/1a4, pEIIeHIE yPaBHEHHH.
2 C|eviuumanue opobent ¢ pasnvimu
46 o\ &| snamenamensmu
“ M
Pewenue ynpasxcuenuii no meme: «Cnoxcenue u | HaxoxaeHne 3Ha4eHHE BBIPaXEHUS Ha JCHCTBUS ¢ APOOSMH, pEICHUE 3a1a4, PEIICHHE YPaBHEHUH.
gpluumanue Opoodeil ¢ pasHvimMu
47 3Hamenamenamu
Koumponvnan pabomahNe2 no meme: | Pemenue KOHTpoIbHON paboThl Ne2
48 «Cnoxcenue u epvtuumanue Opodeil ¢ pasHvimMu
3HAMEHAMENAM)
49 Ypox koppexyuu 3nanuii Nmer u ucnpapinseT oummoku
50 Cnoorcenue u gpluumanue CMEUIAHHBIX YUCEL. OO6cyxaeHne W BBIBEJCHHE IIPAaBHJIA CIOKCHUS W BBIUMTAHHUS CMEIIAHHBIX YHCEN, HAaXOXKICHHE 3HAYCHUS
BEIpAKCHUSL.
51 Cam.paboma no meme :@ «Cnoxycenue u | Ilopsamox BBHIIOTHEHHS NEHCTBHH, YMETh CaMOCTOSTEIHHO BBIMOJHATH BBIYMCICHHE 3HAYCHUN YHCIIOBBIX U
GbIUUMANHUE CMEHHBIX YUCE) OYyKBEHHBIX BBIPOKCHUI MTPU CMEIIAHHBIX YUCIIAX Y IEPEMEHHBIX.
52 Cnosicenue u gpluumanue CMEWARHBIX YUCEl. Pemenne 3ana4 Ha cllo)KeHHE ¥ BEIYMTAHUE CMEIIAaHHBIX YHCEII, HAXOKJICHUE 3HAYCHUS! BEIPKCHUSI.
53 Cnosicenue u 6oluumanue CMEUWAHHBIX Yucel Penienne ynpaxHeHHMIl Ha CIIO)KEHHE W BBIYMTAHWE CMELIAHHBIX YHCEJ, HCIOJb3ys HPH 3TOM

pactpe€aeInTEIILHOE U COYETATEIIBHOC CBOWCTBA CIIOKCHHSI.




2 Cnooicenue u 6bluumManue CMEWARNBIX Yucesl Pemenne 3a7a4 Ha 4acTu, pelIeHNe YpaBHEHUH CO CMEIIAHHBIMU YHCIIaMHU.
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Cam.paboma no meme: «Cnoncenue u | CaMOCTOATENFHO BBINONHATH NEHCTBHSA C JApPOOSMHM C NPUMEHEHHWEM IpaBWia 110 COKpAIIEHHIO ApOOeH,
6LINUMAHUE CMEWUAHHBIX YUCEN) npuBelieHne qpobeii K 001eMy 3HaMEHATeITIo.
55
Konmponovnaa paboma no meme: «Cnosxcenue u | Pemenne KoHTponsHON paboTs! Nel
GLINUMANHUE CMEWUAHHDIX YUCEN)
56
57 Ypok-koppexyuu 3nanuii HCKAaTh U MCIPABIATH OLIMOKH..
53 Ymuooswcenue opooeii OOcyxaeHne W BbIBEJCHHE IpaBHWia, KaK YMHOXXHTH JApoOb Ha HATypaJlbHOE YHCIO, PEIICHHWEe 3ajgady Ha
HaxoKICHHE TIepuMeTpa KBaipara.
Ymnoorcenue opobeii Pemare 3amauy C MMOMOIIBIO YpPaBHEHHMs, COCTABISITh  YCJIOBHE 3a/ladM,peliaTh 3ajadyd Ha HaXOXIEHUE
59 IJIOMAM KBajpara, Ha HaXOKIEeHHE oOhbeMa KyO0a M YMHOXKEHHE JCCSITHUYHOW ApoOu Ha OOBIKHOBEHHYIO
JIpo0Bb.
60 Pewenue ynpasicnenuii no meme: « Ymnoxncenue | OOCyxaeHHE U BBIBEACHHE IpaBWia IPO YMHOKCHHE CMEIIaHHBIX 4YWCEN, NPUMEHEHHWE IpaBWia, IpH

opooeity

HaXOXJACHUH 3HAYCHHUS BBIPAXKECHUSA, ITPU PEIICHNUA 3a1a4.




Pewenue ynpasicnenuii no meme: « Ymnodicenue
opooeity

BBIBOIUTE TpaBHiIa OTHOCHTENBHO AEHCTBHUM, KOTOPBIE OTHOCATCS K ACHCTBUSAM NEPBON M BTOPOW CTYIICHH,
TIOPSIIKa BBITIOTHEHUS IEHCTBUH B BRIPAXKCHUSAX CO CKOOKaMU U 0€3 CKOOOK, BBITTOIHATH ACHCTBUS 110 CXEME C

61 UCIIONIb30BAaHUEM 3HAaHHH 110 TeMe YMHOXKEHHE po0eH, ,HaXoXKIeHHEe 3HaYeHHsI OYKBEHHOTO BBIPAXKEHHUSL.
62 Haxoorcoenue opoou om uucna. OO0cyxIeHne U BEIBEICHNE MTPaBUiIa HAXOXKACHUE APOOH OT YHCHIA ,pelIeHre 3a1a4d Ha HaX0XKACHUE APOOH OT
qrcya.
Haxosicoenue opoou om uucna. Pemienne yCTHBIX ynpakHeHUI Ha HaXOXKJEHHE IpoOH OT YMciia, HAXOXKACHHE MPOIIEHTa OT YKCIIa, PEIICHNE
3aad4.
63
64 Pewenue ynpancnenuii no meme: | HaxonuTs 3HaUCHHE BBIPOKCHHSA, PEIICHHE 3a/ad Ha HAXOXKACHHE NPOOW OT YHcla, PEUICHHE YpPaBHECHUH,
«Haxoxcoenue opoou om uucnay pelIeHne 3a/1ad Ha IBUYKEHUE.
6 Pewenue ynpancnenuii no meme: | HaxoxneHne NponyieHHOTO YHCIIa B YHPaKHEHUSX, PEIICHUE 3a]ad Ha HaXOXKJEHHE IpoOM OT yucia U
3 «Haxoxcoenue opoou om uucna» HaxOXXJEHHUE MPOLIEHTa OT YKCIIa.
66 Ilpumenenue pacnpedenumenvnozo ceoiicmea | IIpuMeHeHre 3HAHUN PACIIPENEIUTENLHOTO CBONCTBA YMHOXEHHS MPU YMHOXKEHHUH CMEIIAHHOTO YHciia Ha
YMHOICEHUSA HaTypanbHOE.
67 Ilpumenenue pacnpedenumensvHozo ceoiicmeéa | YCTHBIE BBIUHCICHHS C IPUMEHEHHEM PACTIPENIETHTENBHOTO CBOICTBa YMHOKEHHA NPH  yMHOKCHHH
YMHOMCEHUA. CMENIaHHOTO YMCIIa Ha HAaTypallbHOE, YIPOIEHNE BEIPAKCHUIT , pellICHUE yPaBHEHHH.
Ilpumenenue pacnpedenumenvhozo ceoiicmeéa | CpaBHCHHE BBIPOKCHUM, HAXOXACHWE 3HAUYCHUS OYKBEHHOTO BEBIPAXKCHHS ,COCTaBICHHE OyKBEHHOTO
68 YMHOMCEHUA. BBIpKEHUS [T PEUICHUS 3a1a9.
Pewenue ynpaynxcuenuit no meme: «Ilp | YpoueHHe W HaXOXICHUE 3HA4YEHHsI BBIPAKEHHS C HCIOJIB30BAHUEM PpacIpeAeIUTeIbHOIO CBOMCTBA
69 UMeHeHUue pacnpedeiumenbHoz0 C8OUCHEa | YMHOXKCHHUS.
YMHOICEHUS)
Pewenue ynpaxycnenuin no meme: «Ilp | BrimonHeHre mpuMeEpoB MO JSHCTBUAM, PEIICHHE 3a/1ad HAa JBUKCHUC , HAXOXKICHUE 3HAYCHUE OYKBECHHOTO
70 UMeHeHUue pacnpeoeiumenbHo20 C80UCHMEa | BHIPAKEHUS.

YMHOJICEHUA.




Konmponvnaa paboma no meme: «Ymnoorcenue

Penrenne koHTpONBEHOM paboTer Nod

71 .
opooeity
7 Ypox-koppexyuu 3nanui PacniosHaBaTh, HAXOIUTH CBOH OIIUOKU.
Bzaumno-oopammusie yucna. BeiBenieHre n 0OCyXIEHUE INpaBuiia B3aUMHO-OOPATHBIX YHMCEd, Kak 3alucarh 4Yucio obOpaTHoe pobw,
o0paTHOE HAaTypaIbHOMY YHUCIY, 00paTHOE CMEIIaHHOMY YHCITY.
73
74 B3aumno-oopammnsie uucna YcTHBIC BRIYHUCIICHHUS TI0 IPOBEPKE B3aMMHO-00PATHBIX YHCET ,pellICHUE YPaBHEHHUI.
75 Jenenue opooeii. Brieenennie 1 000CHOBaHHE TIpaBHIIA JeNICHHE APOOeH, HAXOKICHHWE YacTHOTO OT JCTICHHS, 3aliCh B BUIC
ZIpoOH 9acTHOTO.
76 Ypok-npakmukym no meme: «/lenenue BriBenenre u 0OCyXKICHUE TpaBHIa JICIICHUS CMCIIAHHBIX YHCEN, YCTHBIC BBIYHCICHUS, PCIICHHUE 33134 C
MTOMOIIBIO YPaBHEHUH.
77 Jenenue Pemennie 3agau Ha HaxoXkJIE€HUE MEpPUMETpa U IUIOMIANM MPSMOYTOJbHUKA, 3allUCh JEIUMOTO B BHJIE
OOBIKHOBEHHO! JIPOOH U BBIMIOJHECHUE ICHCTBHU.
73 Pewienue ynpasxcnenuii no meme: «/lenenuern BrinonHenue genenus, HaX0X/IeHUEe 3HaYE€HUS BhIpaKeHUSI.
79 Pewenue ynpascnenuii no meme: «/lenenue) Haxoxmenne dmcma oOpaTHOTO MAHHOTO W CpaBHEHHE YHCEN, pEIIeHHE YpPaBHEHWH, peIIeHne 3amad C
[IOMOLIbIO YpaBHEHUH.
20 CamocmoamenvHas padboma no meme: | PemieHne mpuMepoB mo IeHCTBHAM C IpoOsSMHE, pelicHUEe YpaBHEHUH, pellicHue 3a1a4d
«/lenenuey
3] Konmponvnaa paboma no meme: «/lenenue» Perennie KOHTPONBLHOM paObOTHI Ne5
32 Ypox- koppexyuu 3nanuii. PacrioznaBath, HAXOMUTH CBOM OITHOKH.
33 Haxoorcoenue uucna no ezo opoou. OO6cyxaeHne W BBIBEACHUE MTPaBMiIa HAXOXKICHHUE YUCIIA [0 3aJJaHHOMY 3HA4EHHIO ero Jpolu, Mo 3aJaHHOMY

3HAYCHUIO €ro MPOIICHTOB, PEIICHHE 3a/1a4, COKpallieHHe Ipo0eii, pelieHne 3a/1a4 Ha ABHKESHHE.

84

Haxoosrcoenue uucna no e2o opoou

Pemenue 3a4a4 Mo 3aIaHHOMY 3HA4YCHUIO €ro MPOLCHTOB, HAXO0K/ICHUEC 3HAYCHU S BBIPAKCHUA.




Pewenue ynpajxcuenuii no meme:

Pemars 3amaun HpaKTH‘ICCKOi’I HAaIlpaBJICHHOCTH.

&5
«Haxocoenue yucna no e2o opoouy
26 Jlpoonuvie gvipasicenusn 3HaKOMCTBO YYaIIUXCsI C IPOOHBIMH BBIPAKEHHUSIMH ,yCIOBHSIMH HX CYIIECTBOBAHUSI.
27 Ilpakmuueckas pavoma no meme: «/Ipoduvie | HaxoxneHne 3Ha4eHUs! IPOOHBIX BBIPAKEHWH, YCTHBIC 33/laHMs Ha BBIYHMCICHHS OOJIAaCTH OIpeAeiCHHS
GHIPANCEHUA) JPOOHBIX BBIPaKEHHH.
33 Pewenue ynpaxcuenuii no meme : «/[poonsie | Haxoxnenue sHaueHUs OyKBEHHOTO BBIPAXKEHHSI, IOCTPOEHHE IIPOrPAMMBI.
6BLIPAIICEHUA)
29 Pewenue ynpasxcuenuii no meme : «/[podusie | Pemenue 3agad Ha IBIKEHHE ,HaXOXKACHUE YNCIIa
GLIPAIICEHUA) 110 33JaHHOMY 3HAUCHHUIO €T0 JPOOH.
90 Camocmoamensvnas paboma Pemenne mpumepoB 10 IEHCTBUAM C APOOSIMH, PEIICHHE YPaBHEHUH, PEIIeHHEe 3a1ad
91 Koumponvnan paboma no meme: «/[poousie | PerieHnue KOHTpoIbHOU paboThl Ne6
GLIPANCEHUA)
9 Ypox koppexuyuu 3nanuii PacrioznaBaTh, HAXOAUTH CBOM OIITHOKH.
Omnowenusn OO6cyxaeHne 1 BBIBEIICHNE NTPABUIIA, YTO HA3BIBAIOT OTHOLICHWEM ABYX UHCEIN, YTO ITOKAa3bIBAET OTHOIICHHUE
93 JIBYX YHCEN, KaK y3HaTh KaKyl0 9acThb 3aHHMAaeT YHCIO a OT YHCia B ,pelICHHE 3ajad, 3alHuCh YHCia B
MIPOLICHTAX..
Omnowenus. VYeTHBIE BBIYUCIICHUS, HAaXOXKICHUE 3HAYCHHS JPOOHOTO BBIPKEHHUS, pEIICHHE 3a1ad Ha HaXOKIEHHUE
KOJINYECTBA MPOLIEHTOB, OTHO YUCJIO COCTABISET OT APYIOro.
94
95 Pewenue ynpancunenuii no meme: | HaxoxIeHne 4acTH OT LIEJIOTO M LEJNOTO IO €ro YacTH. PelleHHMe TEKCTOBBIX 3ajadv, pelleHHe 3a1ad Ha
«Omuowenun» OTHOIIICHHE JIBYX YHCEI.
96 Ilponopuyuu. OOcyxJeHne U BBIBEJCHUE MPaBUJIA, YTO TAKOE MPOIOPIUS, KaK HA3bIBAIOTCS YICHBI MPOIOPIMH, OCHOBHOE
CBOMCTBO IIPOIIOPLIUH.
97 IIponopyuu OO6cyxaeHne M BBIBEICHHWE INPABMIIA, YTO TAKOE MPOMOPIHS, YCTHBIE BBIYMCICHHS, MPOBEPKA IPOIOPIHH,
COCTaBJICHNE HOBBIX ITPOIIOPIIHA.
98 Pewenue ynpancuenuii no meme: | Penenue ypaBHEHHH , BBIICHEHHE BEpHA JIN IIPOHOPLIHSL.
«IIponopyuuy
99 Pewenue ynpaxy;cuenuii no meme nponopyuu. Pemenne 3ama4 Ha NPOLIEHTHOE COJEp)KaHME OJHOW BEIMYMHBI B APYIod, pelieHue 3ajad C ITOMOUIBIO

YpaBHEHMUSL.




IIpamaa u oopamnasn 3agucumocmu.

Yerabie BBIYUCJICHUSA, HAXO0XKACHUC HCU3BCCTHOT'O YICHA MPOHNOPLHHUH, PCHICHUC 3a4a4 Ha IPsSAMYHO H

100
00paTHyI0. 3aBUCIMOCTb.
101 Ilpamasa u obpamuas nponopyuonansvnsie | O0CyXIeHUE U BBIBEJCHUE ITPAaBUIIA HA NIPSIMYIO U 0OPAaTHYIO MTPOIOPIHOHAIBLHOCTE, HAXO)KJICHUE OTHOIICHHS
3aeucumocmu. BEJIMYMH.
102 Pewenue ynpaxcuenuin no meme « Ilpamas u | CocraBicHue MPOMOPIUI, PELICHHE 3a/1a4 C 00PaTHOW MPOMOPIIMOHATBFHON 3aBUCHMOCTBIO.
00pamuan 3a6UCUMOCHU)
103 Koumponvnan paboma Ne 7 Pemenne KOHTPOIBHOM pabOTHI Ne7
104 Ypok-xoppexyuu 3nanuii Haxoauts 1 ucnpaBiIsiTh OMIHOKH.
105 Macuwmao 3HaKOMCTBO C MOHSATHEM MaclITad, ONpeesIeHHEe PacCTOSIHUS HA MECTHOCTH € TIOMOIIbIO MaciTaba Ha KapTe.
106 Macwimad YCTHBIE BBIYHCIICHHS, BRIYUCIICHUS Pa3MepOB KOMHAT B KBAPTUPE T10 IJIaHY C JaHHBIM MaclITaOoM.
107 Jnuna okpyscnocmu u niouwiads Kpyaa. OO6cyxaeHne 1 BbIBeneHHE (OPMYIBl [UIMHBI OKPYKHOCTH M IUIOIIAAN KpyTra ,pelIeHre 3a7ad C IHOMOIIBIO
(dbopMyIT Ha HAXOXKICHHUE JJTHHBI M TUIOIAAA KpyTa.
108 Jnuna oxkpyscnocmu u niouiads Kpyaa. YcTHBIE BBIUMCIIEHUS IPU HAXOXKIEHUHU JJIMHBI OKPYXHOCTHU U IUIOIIAU Kpyra.
109 Ilap 3HAKOMCTBO C TCOMETPHUCCKUM TEJIOM TaKUM ,KaK IIap ,BKIFOYAs IIOHATHS PATUyC , THaAMETp ChEpHI.
Llap YcTHbIE BRIYUCIICHUS, peleHue 3aaad 1o TeMe : «Illap»

110

111

Pewenue ynpasicnenuit no meme: «Illap»

3amomHeHne TaONHIBI C Pe3ydbTaTaMH BBIYHMCICHUS paanyca, IHaMeTpa ,JUIMHBI OKPY)KHOCTH W IUIOLIAIN
Kpyra. Pemenue 3a1a4 ¢ MOMOIIBIO YpaBHEHHUS

112

Konmponvuaa paboma no meme: « Jlnuna
OKPYJHCHOCIU U RAOWAOL KPy2a»

Penrenne koHTpONBEHOM paboTH No§

113

Ypok-koppexyuu 3nanuii

HaXO,HI/ITI) " UCIIPABIIATH OIIIHOKH.

114

Koopounamul na npamoil.

OOcyxIeHne U 3HAKOMCTBO C KOOPAMHATHOW IPSIMOW M KOOpAMHATaMHM TOYKM Ha mpsamoil. Haxoxnenue
KOOPJMHAT TOYKHU Ha MPSMON U MOCTPOESHUE TOUKU HA MPIMOM MO ee KOOpaAuHaTaM.

115

Koopounamul na npamoil.

YctHBIE BBIYHCJICHHU, ONPEACICHUE KOJIHUYCCTBA HATYPaAJbHBIX YHCEJI Ha KOOPAHWHATHOM JIy4e€
PaCoIOKECHHBIX MEKAY ABYMs YHUCJIaMU, I/I3o6pa>1<em/1e TOYECK HA KOOPAMHATHOM JIy4€.

116

Pewenue ynpaxcnenuii no meme: «
Koopounamor na npamoity

NzobpakeHne ToueK Ha KOOPIMHATHOHN IIPSMOH.

117

Camocmoamenvnas paboma no meme:
«Koopounamul na npamoi»

HaXO,HI/ITI) U UCHPABJIATH OIIII/I6KI/I, KOPPCKTUPOBATH 3HAHUA. OIPCACIIATH KOOPAWUHATBI TOYCK Ha HpHMOfI u
CTPOUTH TOYKHU I10 3a/IJaHHBIM KOOpAWHATaM

118

Hpomueonww.ucubte uucaa.

3HaKOMCTBO C MMPOTUBOIIOJIOKHBIMU YUCIIaMH, YMCTb HAXOAWUTH , YMETH 3alMCbIBATh IHPOTUBOIIOJJIOXKHBIC
qucjia. HaXO)K,HeHI/Ie 3HA4YCHUA BBIPpAKCHU .




119

Hpomueonwloofcuble qucaa.

YcTHBIC BBIYMCICHWE HAa HAXOXKACHHE MPOTHUBOIOIOKHBIX YHCEN, M300paKCHUE ,pelleHHe ypaBHEHHH C
n300pakeHreM KOpHEH Ha KOOPAWHATHOM MPSIMOI.

Moodyns uucna.

O6CY)K,HCHI/I€ M BBIBCJCHHUC IIpaBUJIa MOAYJS YHCIIA, KAaK PACCTOSAHHA, HAXOXKIACHHUEC MOAYJId U 3allChb

120
COOTBETCTBYIOILIETO PABEHCTBA, HAXOXKJICHUE PACCTOSHUS OT TOUYKH 10 Hadaja OT4eTa.
121 Moodyns uucna. Haxoxnenue 3Ha4eHus1 BBIpaXKEHUS C MOYJIEM, CPAaBHEHUE MOJYJIEH.
122 Cpasnenue ducen. CpaBHEHHE IBYX ITOJIOKUTEIBHBIX, IBYX OTPUIATEIbHBIX, TOJIOKHUTEIBHBIX M OTPUIATEIBHBIX YHCEI, BHIBOL
MpaBuJia CPaBHEHUS Yyepe3 MOJYJIH 1 3aliCh Pe3ysibTara B BU/IC HEPABEHCTBA.
123 Cpasnenue uucen. CpaBHEHHE YHCEIT C TOMOIIBI0 KOOPAMHATHOM MPSAMOH, 3allUCh CPaBHEHUS B BHJC HEPAaBEHCTBA.
124 Pewenue ynpaycuenuii no meme: «Cpagnenue | 3ammch 4rcen B BUJIC BO3pACTaHUS WM yOBIBaHMS, peLlICHUE NPOIIOPIHH, HAXOXKAEHUE 3HAYEHUsI BEIPaXKCHUSL.
yucen»
Camocmoamenvnaa paboma no meme: | CaMOCTOATENHHO BHIMOIHITH IEHCTBUS PU CPABHEHUH YUCE.
«Cpaenenue uucen»
125
126 H3menenue éenuuun OO0O0CHOBBIBAaTh IMEpEMEIIEHHE TOYKH MO KOOPJMHATHOW TPSIMOM Ha IMOJOKUTENBbHYIO WM OTPHLATENbHYIO
BEJTHYHHY.
127 H3menenue eenuuun CaMOCTOSATENIFHO BBIMOJHATh YNPAXXKHEHHS Ha W3MEHEHHE BEJIMYMH, MPEICTABIATh Ha YHCIIOBOI
KOOPAMHATHOU MPSIMOM.
128 Camocmoamenvuaa paboma no meme: | CaMOCTOATEIFHO BEIIONHATE YIPAXHEHNS HA N3MEHEHNE BEJIMYHH ,IIPE/ICTABIATE YIPAKHEHUS Ha YHCIOBOM
«H3menenue senuuuny KOOPAUHATHOU MPSIMOM.
129 Koumponvnas padoma Ne9 Pemenne koHTpoIbHOM paboThr Ne§
130 Ypox-koppexyuu 3nanuii. Haxonuth 1 uctipaBisTh OIMOKH, KOPPEKTHPOBATH 3HAHHUS.
131 Cnosicenue uucen ¢ nomowsplo Koopouhamuoii | HaxoxaeHue ¢ OMOIIBIO KOOPAMHATHON MPSIMOM CyMMBI YHCENT, HAXOXKACHHE 3HAYCHHSI BHIPAXKCHUSL.
npamoi
132 Cnosrcenue uucen ¢ ROMowbl0 KOOpouHammou | YCTHBIC BBIYMCIICHUS, CPaBHEHHE YHCEN ,HaXOKICHHE CYMMBI YHCEIl C TOMOIIBI0 KOOPAWHATHOM MPSIMOIA.
npamou
133 Cnoosrcernue ompuyamenbHvX Yuces. BriBenenne u oOCykaeHHE TpaBHia O CIOKEHHH JIBYX OTPHUIATEIbHBIX YHCEIN, CIOKEHHE OTPHLATENIBHBIX

YHCECJI, HAaXOXKACHUC 3HAUYCHUS BbIPAKCHUA.




Cnoscenue ompuyameilbHblx Huceil.

YcerabIe BBIYUCJICHUS, CPABHCHUC YUCCII, CIIOKCHHUC OTPULATCIBbHBIX YUCCII.

134
135 Cnosicenue uucen ¢ paznvimu 3HAKAMU. BriBeneHre u 00CyKICHUE IPaBUIIA O CIIOKCHUU JIBYX YHCEN, CIIOKCHUE OTPHUIIATSIIFHBIX YHCEN, HAXOXKICHHUE
3HAYCHUS BBIPAKCHUS.
136 Ypox-npakmuxym no meme: «Cnoscenue uucen | YraaplBaHue KOPHSI YPaBHEHHUS U BBIIIOJIHEHHE IPOBEPKHU, HAXOXKACHHE 3HAYCHHS CYMMBI.
C PazHvimMu 3HAKAMU»
137 Pewenue ynpasicnenuii no meme: «Cnoicenue | ANTOPUTM CIIOKCHUS YKCEN C Pa3HBIMU 3HAKAMH, HAXOXKICHUE 3HAUCHUS BHIPOKCHUSI.
Yucen ¢ pazHbIMU 3HAKAMUY
138 Boiuumanue. BLIBeJ:[eHHeU NpaBUIa BBMHTAHUS OTPHLATENBHBIX HWCEI, HAXOKJCHWE JUMHBI OTpe3Ka BBIMHCICHHE
BBIPXKCHUH U pEIICHUE yPaBHEHH, COJCPIKAIIMX OTPHIIATEIbHBIC YHCIA.
139 Boiuumanue. Penrenne ypaBHEHUs M BBITOJHCHUE MPOBEPKH, 3aKCh PA3HOCTU B BUIC CYMMBI, COCTABICHUH CYMMBI H3
JTAHHBIX CIIAaTaeMbIX, HAXOXKCHUE 3HAYCHUS BBRIPAKCHHS.
140 Camocmosamensvnan paéoma no meme: | CaMOCTOATEIHHO BBINOIHSITH YIPAKHEHUS HA CJIOKEHNE U BBIYUTAHUE YHCEII C PA3HBIMU 3HAKaAMHU.
«Boruumanue u cnoxcenuer
141 Koumponvnasn paboma Ne 10 Pemenne koHTpoJIbHOM paboThl Nel0
142 Ypok-xkoppexyuu 3nanuii Haxoauth 1 UCTIPaBIIAThH OIIUOKH, KOPPEKTUPOBATH 3HAHHSI.
143 Ymnooscenue YMHOKEHUE U BBIBEACHUE NPaBUIIa YMHOXKCHUS JIByX OTPUIATEIBHBIX YHCEI, BBITOJHCHUE YMHOKCHHUS.
Ymuoowcenue HaxonuTe U yMeTh yCHPO HaxOIUTh 3HAYCHHE BBIPAXKCHUS IIPU YMHOKEHHUH, 3aIllUCh IIPOU3BEACHUS B BUJE
144 CYMMBL.
145 Ymuooscenue, pewienue ynpasicnenuii. YMHOKEHHE U HAXOXKICHHE 3HAUYCHHs] OYKBEHHOTO BBIPAKEHHS. AJTOPUTM HAXOXKACHUS MPOU3BEIACHUS IBYX
OTpHUHIATCIBbHBIX YUCCIL.
146 Camocmosamensnas paéoma no meme: | CaMOCTOATENLHO BBIIONHATh YMHOKEHHE C YHCIAMH Pa3HbIX 3HAKOB , HAXOAUTh 3HAYCHHUE OYKBEHHOTO
«Ymuoocenue» BBIPAXKCHHUSL.
147 Ymnooscenue 3anuceIBaTh pacpeaeIUTeIbHBIN 3aKOH YMHOKEHHS C IIOMOIIBI0 OYKB M MMPUMEHSATH €T0 Ha IPAKTUKE
Jenenue OOCyXKJcHHE W BBIBEJCHHUS TMpaBWJIa [CJACHUS YHCEI C pPa3HBIMH 3HAKaMd W MpaBWiia JCICHUS
148 OTPHUIIATENIFHOTO 4YHCJIa Ha OTPUIATENIbHOE YHUCIO. AJNTOPUTM JIEJICHUS OTPHLATEIBHOrO YHWClia Ha
oTpularesibHOe. BpluncieHe BeIpakeHHi, ColepKalix 0ObIKHOBEHHbIE U IECSITUYHBIE IPOOH.
149 Jenenue . OtBeuarh Ha BOIpOCHI C.211, 3amUCHIBaTh BBIPAKEHUSI C JICICHHEM M YUTATh  BBIPAXKCHUS, HAXOKICHHUE
3HAYCHUS] OYKBEHHOTO BBIPAKCHUSI.
150 Ypok- npakmukym no meme: «/lenenue » Jenuth apo0OW, HAXOXKACHHE HEU3BECTHOTO 4YIIEHA MPOMNOPLUH, YPAaBHEHUS C MOJIOKUTENbHBIMI U

OTpHUIAaTCJIbHBIMU YUCJIAMU.

151

Pewenue ypasnenuit no meme: «/lenenue»

Pemars YpaBHCHUA, pCLIAaTh 3aJa41 IPpU MOMOIIA ypaBHeHHﬁ.




Pauuonaﬂbnbte qyucaa.

3HAKOMCTBO C panroOHaJIbHBIMH YU CJIAMU, 3AITUCh YHUCCI B BU/IC ,I[eCS[TPI‘IHOfI . HepHO,HH‘ICCKOﬁ IlpO6I/I.

152
153 Payuonanwvnuie uucna. VYeTHBIE BBIYMCIICHHS, 3aIMCh OOBIKHOBEHHBIX JpoOeil B BHJE [ECSATUYHBIX, HAXOXKICHUE 3HAYCHHS
OyKBEHHOTO BBIpa)KCHUSI.
154 Ceoiicmea Oelicmeuil ¢ payuonHanvHvimu | BoiBeleHHe CBOWCTB CIOXKEHHS M YMHOXKEHUS PAllMOHATBHBIX YHUCEN, 3aITUCh CBOMCTB, HAXOXKICHUS 3HAYCHHSI
yucramu. BBIPAKCHUS C BRLIOOPOM YI0OHOTO MOPsIIKA ICHCTBUI.
Ceoiicmea Oelicmeuil ¢ payuoOHANbHBIMU ApudpmMerTnieckue IEHCTBUS C pallMOHAIbHBIMH dWciIaMH. [IpeacTaBieHue IECATUYHON IpoOW B BHJE
155 yucaamu. OOBIKHOBEHHO# JApoOM M OOBIKHOBEHHOW B BHJE JAeCATHYHOW. Bprunmcienus mno dQopmynam
pacipeieNnTEeIbHOTO 3aKOHA YMHOXKCHHUSL.
Ymuoowcenue u oenenue nonoscumensuvix u | Jlecstnunsie qpodu. Apudmerniyeckne NEHCTBHS ¢ pallMOHANBHBIME YnciamH. [IpeacraBienue aecATHIHOM
156 ompuyamenbHyIX Yuce. JIpoOu B BUje OOBIKHOBEHHOH JIpoOM M OOBIKHOBEHHOW B BHJE JECATUYHOW. PacrpenenuTenbHbIH 3aKOH
YMHOXEHHUSL.
157 Camocmosamensvnaa paboma no meme: « CaMOCTOSTENFHO BBIMONHATH YIPaKHEHNE HA YMHOXKEHHUE U JISJICHUE YHCEIT C PA3HBIMHU 3HAKAMHU.
Koumponwvnas paboma no meme: « Ymuoscenue | Penrennie KOHTpOnbHOM padoTsr Nell
158 U OeNeHUuEe NRONOHUMENbHBX U
OmpUYaAmMenbHbIX uucen)
159 Ypok koppexyuu. Haxoauts 1 uCcnipaBiIsTh OMIHOKH.
160 Packpvimue ckobok. OO0cyxeHue U BbIBE/ICHHE TIPaBHII, Kak pacKpbITh CKOOKH, €CIIM CTOMT 3HaK + MJIM -, yIIPOIIECHHE BhIPaKEHUN
U HaXOXKJCHUE 3HAYCHUS BEIPAKCHUI.
161 Packpvimue cko6ok. YCTHBIE BBIYUCIICHUS TIpH PacKpHITHH CKOOOK, HaXOXKJICHEe HanOobliee 3HaUCHHE BRIPAKCHUH TIPU 3aaHHOM
3HAYECHUH MEPEMEHHOM.
162 Pewenue ynpasxcuenuii no meme: «Packpvimue | HaxoxneHne 3Ha4eHWH BBIpAXKCHUH, pEIICHHE YpaBHEHHH C TPEABAPHTEIBHBIM PACKPBITHEM CKOOOK H
CKOOOK» YIPOIIEHHUEM JIEBOI YacTH ypaBHeHHMs. HaxoxkaeHne KoOpAuHaT CepeIMHbI OTpe3Ka.
163 Koadppuyuenm OO6cyxaeHne U BbIBEICHHUE IIPaBHJIa, YTO Ha3bIBAIOT KOI((HUINEHTOM BBIPAKEHHUS, 3aITUCh CYMMBI M Pa3HOCTH
JIBYX BBIp@)KEHHH, HAXOKJICHUE KOIQUIIEHTa TPOU3BEICHUS.
164 Koyppuyuenm. OmnpezencHrue 3Haka KO3(D(UIMCHTA, YIPOINCHHE BHIPAXCHHS ¢ OYKBOW M HAXOXKJICHUC €ro 3HAYCHUS,
YIPOIIEHNE BBIPAXKEHHS BBIACIECHHUE ero Koa(duimenra.
Iloooonvle cnazaemole. OOcyx/eHre W BBIBEJACHHE TNpaBHJa, KaKHe cjaraeMble Ha3bIBAIOT TMOJOOHBIMH, Ha OCHOBAHHMH KaKOTO
165 CBOIMCTBA YMHOXEHHSI BBIIIOJHSIOT MPUBEICHNE ITOAOOHBIX CIIaracMbIX, BHIIIOJIHCHNE MTPUBEICHHS TTOOOHBIX
CJIaraeMBbIX.
166 Iloooonwvie cnazaemule. PackpbiTre ckoOOK U pUBEICHHIE OAOOHBIX CIIAraeMbIX.
167 Pewenue ynpasxcnenuit no meme: «llododnvie | PackpbiTe CKOOOK U NPUBEJCHUE TONOOHBIX CIIaraeMbIX, PELICHUE YPABHEHUH C NPUBEJCHUEM IMOJOOHBIX
cnazaemole» CllaraeMablXx.
168 Camocmoamensvuan padoma no meme: | CaMOCTOATENBHO BBINOIHATE ACHCTBUS IIPU IPUBEACHUH NOXOOHBIX CIIaraeMbIX.

«llooobnuvie cnazaemoie»




Ypok-npakmuxym no meme: «Ilodoonwie

PaCKpBITI/IC CKOOOK H HIpUBCACHUC HOI[O6HLIX CJIaracMbIX, pCIICHUC ypaBHeHI/Iﬁ C NPUBCACHUCM HOZ[O6HLIX

169 ciazaemoley ClTaraeMebIX.
170 Koumponvuasn paboma no meme: «llpusedenue | Penienne KOHTpONBHOM paboThr Nel2

ROOOOHBIX C1A2AEMBIX)
171 Ypok-koppexyuu 3nanui. Haxonuth 1 uCipaBisTh OIMOKH, KOPPEKTUPOBATH 3HAHHUS.
172 Pewenue ypasnenuit. IlepeHoc ciaraemMbIX U3 OAHOM YacTH YPaBHEHUS B IPYTYI0, ONIPEACIICHUE JIMHEWHBIX YPAaBHEHUH.
173 Pewenue ypasuenuit. 'YcTHBIC BEIYUCIICHHS, IPUBEACHUE TOJOOHBIX ClIaraeMbIX, PEIICHHE YPaBHEHUH ¢ YIIPOIIIEHUEM

BHEIITHETO BHUJA YPaBHEHIS.

174 Camocmoamenvuaa padoma no meme: | CaMOCTOATENIBHO BBINOJIHATH J€HCTBUS IPU PEIICHUHN YPaBHEHHM.

«Pewenue ypagnenuii.»
175 Pewienue 3a0au c nomouipio ypagHeHu. Perennie ypaBHeHUsI ¥ BBIIIOJIHEHUE TTPOBEPKH, PELIEHUE 3aa4 C IIOMOIIBI0 YPABHEHHUS, PEIICHNE ypaBHEHUS

C UCTIOJIb30BAaHUEM OCHOBHOTO CBOMCTBA nmponopuuu.
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(Bcero 180 yacoB, 54. B He1€/110)

Xapaxmepucmuxa 0eamenpbHOCHU YYAuUXca Uil 6uobl yueoHoil oeamenbHocmu

PanuoHaibHbIe 1pooH

PaIII/IOHa.HI)HI)Ie BBIPpAXKCHUS.

KonmnextuBHas.
Pabora ¢ yueOHUKOM, BBIJICJICHUE [TIABHOTO. BHINOJIHEHNE YIIPaKHEHHI




2 PanmonanbHble BbIpaskeHUs. WuauBunyansHas

3 OcHoBHOE cBOiicTBO Ipobu. CokparieHue apobeit I'pynmoBas.
Pa6ota ¢ y4eOHHKOM, BBIAEICHUE TTIABHOTO, BHIIOJIHEHHUE YIIPAKHEHHI

4 OcHoBHOE CBOifcTBO pobu. CokparieHue apobeit BeinonHeHNe 3aJaHuil, HHAWBUTyalbHas

5 OcHoBHOe cBOHCTBO Apodu. Cokparierue apobeit WnuBuyanbHas, BBIIOJIHEHUE TECTUPOBAHUS

6 CroxeHue U BbluMTaHKUe JIpo0eii C OMHAKOBBIMU 3HAMEHATEIISIMHU. Pa6ora ¢ yueGHuKoM. Boimonnenue 3amanuii. [pynmosas

7 CroxeHue U BbluMTaHKue JIpo0eii ¢ OMHAKOBBIMU 3HAMEHATEIISIMHU. WnnuBuayanbHas, napHas

8 CroxeHue U BbluMTaHKUe JIpo0eii ¢ OMHAKOBBIMU 3HAMEHATEIISIMHU. BeinonHenue 3ajaHuil, MHAMBUyanbHas

9 CroxxeHue ¥ BBIYUTaHUE Ipo0Oeil ¢ pa3sHBIMU 3HAMEHATEISMH. Pa6ota ¢ yueOGHUKOM, BBITOIHEHHE 3aaHHI

10 CroxxeHne 1 BBIYUTaHUE IpOOEii C pa3sHBIMU 3HAMCHATEISIMH. WnauBuayanbHas

11 CrnoxeHue 1 BBIYUTaHUE Ipo0Oeil ¢ pa3sHBIMU 3HAMEHATEISMH. VHauBuayanbHas, BHITOTHEHHE TECTHPOBAHMS

12 KontponbsHas padora o Teme «PanponanbHble Ipodu 1 UX WunuBuayanbHas

cBoifcTBa. CyMMa M pa3HOCTB Ipooeii» | BrInonHeHne KOHTPOJILHOM paboTHI

13 YMmuoxeHue apodeii. BozBenenue npobu B cTeneHb. Pabora ¢ y4ueOHUKOM, BHINIOJTHEHHE 3aJaHUI

14 YMmuoxeHue apodeii. BozBenenue 1pobu B cTeneHb. UHIVBHIYaIbHASL

15 Henenue npobeit. Pabora ¢ yueOHUKOM, BHINOTHEHHE 3aJaHUI
WunuBuyanbHas, TpynmnoBas

16 Henenune npobeii. WupuBuayanbHas, napHas

17 Jenenue npobeit Brinonnenue 3aganuil, UHAMBUyanbHas

18 IIpeoOpa3oBaHue palMOHATIBHBIX BBIPAXKEHUH. Pabora ¢ yueOHUKOM, BBINOJTHEHHE 3aJaHU

VuauBuyanbHasi, TpyIIoBas




19 TIpeoOpa3oBaHue PalMOHATIBHBIX BBIPAKEHHUH. WupuBuyanbHas, napHasi, BEIIOJIHEHHE 3a1aHuil u3 JIM
20 OYHKUMS » - ¥ €& rpadhuk. KonnexruBHas, paboTa ¢ yueOHUKOM, Tabauueit
21 OyHKIHA » - © u eé rpaduk. WnnuBuyansnoe
x BblinonHeHne TeCTUPOBaHUS

22 KonrposnpHas padora 1o teme « PanponanbHsie ApoGH. WnnuBuayanbHas. BelnosHeHHE KOHTPOJIBHOM paboTh

IIpousBeneHue u yacTHOE TPOOEi»

KBaaparHbie KOpHH
23 PanonansHbIe ynca. I'pynnosas. Pabora ¢ yueOHUKOM
24 HppanroHabHble yucia. WnnusunyanbHas. [Ipakrukym
25-26 KBaznparasie kopHH. ApudMeTHIeCKHil KBaJpaTHBIA KOPEHB. WnpuBunyansHas. Pabora ¢ yueOHHKOM
27 Ypasrerme 2 _ . [IpaxkTukyM, HHIUBUyaIbHAS

Pa6ota 1o xapToukam U3 JHAAKTUYECKOrO MaTepraia , paboTa ¢ rpagukoM

28 Haxoxnenne npHOIMKEHHbBIX 3HAUSHUH KBaJAPAaTHOTO KOPHS. UHIVMBHIyaIbHas
29 OynKums , - Jx ¥ eé rpadux. Pabora ¢ yueOHHKOM , TAONHICH, HHANBHTYaTbHAS
30 KBaaparHslii KOpeHb U3 IPOU3BEICHUS U IPOOH. Pabora ¢ yueOHUKOM. BhInonHeHne 3aJaHuit
31 KBaznparHblii KOpEHb U3 CTEIIEHHU. VHauBuayanbHas . BEIIOIHEHHE CAMOCTOSATENBHON paboTHI.
32 O0606maronuii ypok o TeMe « CBOHCTBA apu(METHIECKOTO BbinonHeHne TecTUpOBaHUs

KBaJIPaTHOTO KOPHs»
33 KonrponsHas padora 1o Teme «/leiictBurensusle uncia. CBoiicTa WnnuBuayanbHas

apH(METHIECKOTO KBaJPATHOTO KOPHS» BbInonHenne KOHTPOIBbHON paboThI
34 BrIiHEeCceHHE MHOMKHTENS H3-II0]] 3HAKA KOPHSL. Pa6ota ¢ yueOHuKOM. IHUBHAyaIbHAS , KOJUICKTHBHAS




35 BHecenue MHOXKHTENS 110/] 3HAK KOPHS. Pa6ota ¢ yueOHnKoM. HMBHIyaIbHAS , KOJUICKTHBHAS
36-37 BrlHeceHne MHOKHTENS U3-TI0] 3HaKa KOpHs. BHecenue mHoxkurens | IIpakrukyb
TI0JT 3HAK KOPHS
39-40 ITpeo6pa3oBaHue BEIpaKEHHH, CONEPIKAIIUX KBa[PaTHbIC KOPHH. WunusunyansHas. Bemonnenue c/p w3 M
41 Konrposnphas padora no teme «IIpumeHenue cBoicTB WnnuBuyanbHas
apu(pMETHIECKOTO KBaJPaTHOTO KOPHSD) BsInonnenue KOHTPOIBHOH PabOTHI
KBaapaTHble ypaBHeHHsI
42 OmpezeneHue KBaJpaTHOToO ypaBHeHHs. HeronHsle kBagpaTHbIe Pa6ota ¢ yueOHUKOM, BBIIETICHHE [IABHOTO. KOJIEKTUBHAS
ypaBHEHHSI.
43 Omnpenenenne KBaJpaTHOroO ypaBHeHHs. HeronHble kBagpaTHbIC WunusunyansHast. [IpakTukym
ypaBHEHHS.
44 PeureHre KBaapaTHBIX YpaBHEHHUH BbIACICHUEM KBaapaTa aBywieHa. | Pabora ¢ yueGHHKOM, BBIIEICHHE [IABHOTO.
KonnexrusHas
45 Penrenne kBaJpaTHBIX YpaBHEHHUH 110 popMyIe. Pa6ota ¢ yueOHUKOM, BBIIEICHHE [NIaBHOTO, [ pymIoBasi, COCTaBICHIE alNrOpUTMa
46 Penrenne kBagpaTHBIX YpaBHEHHUH 110 (popMyIe. VHnuBuyanbHasi, BRIIOTHEHHE C/p
47 Pemnrenne 3a1a4 ¢ HOMOIIBIO KBAAPATHBIX YPaBHEHHN. Pabota ¢ yue6HUKOM, BBIIeIeHHE [MaBHOTO. Penrenne 3amad
48 Pemenne 3a1a4 ¢ NOMOIBIO KBAAPATHBIX YPaBHEHUH. Pemenue 3anau
49 Teopema Buera. Pabora ¢ yueOHHKOM, BBITIONTHEHNE 3aJaHUM, TPYIIIOBast
50 Teopema Buera WuauBuyanbHas,
Brinonnenue 3ananuii
51 Ksanparnsle ypaBHeHus. Pelenne ypaBHeHUH U 3a/1a4. BeinonHeHne TecTupoBaHUs
WNupuBunyansHas
52 KonTtponbHas padora o Teme “ KBajparHbie ypaBHEHUS U €r0 WunuBuayanbHas

KOpHW»

BrInonHeHne KOHTPOIBHOMH paboTHI
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Pemenne qpoGHBIX palMOHATIBHBIX YPABHEHHUH.

Pabora ¢ yueOHUKOM, peleHre YpaBHEHUH, TpynnoBas

54 Penrenne npoOHBIX pallMOHANEHEIX YPaBHEHHUIL. Pemenne ypasuenuii. Ilpaktukym
55 Penrenne npoOHBIX pallMOHANEHEIX YPaBHEHHUIL. VHnuBugyanbHas.
Pemenne ypaBHeHuit
56 Perenne qpoGHBIX palMOHATIbHBIX YPABHEHUH. WnnuBuyanbHas
Beimonuenue c/p
57 Pemenue 3a1a4 ¢ HOMOIIBIO PALIMOHAIBLHBIX YPaBHEHHIA. Pa6ota ¢ yueGHHUKOM, peLieHre 3a/1a4 ¢ IOMOIIBIO YPaBHEHHUIl, TPyIIIoBast
58 Pemenue 3a1a4 ¢ HOMOIIBIO PALIMOHAIBHBIX YPaBHEHHIA. WnnuBuayanbHas
IIpaxTukym
59 I'pacduueckuii criocod penreHus ypaBHEHHIA. Pabora ¢ yueOHMKOM, rpaduKoM, TaOIULEH, TPy IHOBast
60 I'padmueckuii criocod pemeHns ypaBHEHUH. WunusuayansHas
Bsinonuenue c¢/p
61 Pemmenue 3a/1a4 ¢ MOMOIIBIO PAIlMOHANBHBIX YPaBHEHHUI VHauBuyanbHas.
BsInonHenue TecTUpOBaHHsA
62 Kontposnbnas pabora o reme WunuBuayanbHas
«/lpoOHbIe pallOHANIBHBIC YPaBHEHUSDY BrInonHeHne KOHTPOIBHOMN paboTHI
HepaBencrTBa
63 YucnoBble HEPaBEHCTBA. I'pynnoBas, ”HAUBHyaIbHAS
PaGora ¢ yueGHuKOM
64 YucnoBble HEPABECHCTBA. WnnuBuayanbHas, napHas
Bsmonnenue C/P
65 CBolicTBa YHCIIOBBIX HEPABCHCTB Pabota ¢ yueOHUKOM, BBIIETICHHE [IABHOTO, TPYIIIOBast
66 CBolicTBa YHMCIIOBBIX HEPABEHCTB WuansuayansHas, napHas
IIpaxkTukym
67 CBOICTBa YUCIIOBBIX HEPABCHCTB WnauBunyanpHas,

Beimonuenue C/P




68 CI0)XeHUE U YMHOKEHUE YHCIIOBBIX HEPABEHCTB. Pa6ota ¢ yueOHUKOM
I'pynnosas
69 CroxeHne 1 yMHOKCHHE YHCIIOBBIX HEPaBEHCTB. VHauBuayanbHast, TPYyIIIOBast
IMpakTukym
70 CroxeHne 1 yMHOKCHHE YHCIIOBBIX HEPaBEHCTB. VHnuBuyanbHas,
Beinonnenune C/P
71 Konrposnphas padora 1o reme «ncIoBbie HEPABEHCTBA U UX WnnuBuyanbHas
CBOifcTBaY BeinonHeHne KOHTPOJIBHOM paboTh
72 YucoBble IPOMEKYTKH. Pa6ota ¢ yueGHUKOM, BbIIEICHHE [IABHOTO, FPYIIIIOBAsI
73 YucoBble NMPOMEXYTKU [pakTukym
74 PelieHne HepaBeHCTB C OJJHOMN EPEMEHHOM. Peuienue HepaBeHCTB, KOJIJIEKTUBHAS
Pabora ¢ yueOHUKOM
75 Pemenne HepaBEHCTB ¢ OHOMN EPEMEHHOI. WunnsuayansHas, napHas
Pemenne nepaBeHCTB
76 Pemenne HepaBEHCTB ¢ OHOMN EPEMEHHOI. IMpakTukym
UHIVBHIyadbHas
77 Perenune HepaBeHCTB ¢ OJJHOI TepeMEHHOM. Brimonnenue TecTupoBaHust
WnnuBuyansHas
78 Pemienue cuctem HepaBeHCTB ¢ OAHOM MEPEMEHHOIA. Pabora ¢ yueOHUKOM, BBIJICNICHUE [TIABHOT'O, TPYIIIOBAst
79 Pemenune cuctem HepaBeHCTB ¢ OAHOM MEPEMEHHOI. WNuauBunyanbHas, napHas
Pemenue 3agannii
80 Pemenue cuctem HepaBeHCTB ¢ OAHOM MEPEMEHHOIA. WNnpuBunyansHas
[IpaxTukym
81 PemnreHne cucTeM HEPaBEHCTB C OJHOU NEPEMEHHOM. WHnuBuyanbHas,
Boimonuenne C/P
82 KonrponsHas padora mo teme «HepaBeHCTBa ¢ OIHOI epeMeHHON WHnuBuayansHas
U UX CUCTEMBbD» Beinonnenne KOHTPOIBHON paboThI
83 CreneHs ¢ 1eJIbIM II0OKa3aTeJeM
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OHpCﬂCJ’ICHHC CTCIICHHU C LCJIBIM ITOKA3aTCICM.

Pabora ¢ yueOHUKOM.
Brinonnenue 3amanui
I'pynmnoBasi, ”HAUBHyalIbHAS

85 CBolicTBa CTENEHH C LIEJIBIM I10KA3aTENEM. Pa6ota ¢ yueGHUKOM.
Brinonnenue 3aganuit
I'pynnoBasi, HHAUBHIYaIbHAS
86 CBoiicTBa CTENEHH C LIEJIBIM [10Ka3aTENEM. Pemenne npumepoB, UHAUBUAYaIbHAS
87 CBOICTBa CTEMEHH C LIEJIBIM IT0KA3aTENIEM. Brimonnenue TecTupoBaHusl.
WnnuBuayansHas
88 CraHJapTHBII BUJ YUCTa. Pabora ¢ yueOHUKOM.
Brinonnenue 3amanui
I'pynmnoBas, ”HANBHIyaIbHAS
89 3anuch NpUOIIKEHHBIX 3HAYCHHI. Pa6ora ¢ yueGHUKOM.
BrinonHenue 3aganni
I'pynnoBasi, ”HAUBHYaIbHAS
90 JeiicTBus Hax NPUOIVKEHHBIMU 3HAYCHUAMH. Pabora ¢ yueOHUKOM.
BrinonHenue 3aganni
I'pynmoBas, ”HANBHYaIbHAS
91 JeiicTBust HaJ NPUOIKCHHBIMY 3HAYCHHUSMH. WnauBunyansHas
Beimonaenne C/P
92 BerancieHus ¢ npuOIMKEHHBIMA JAHHBIMH Ha KaJIbKYJIATOpE. BBIYMCIICHHS C MPUOIMIKEHHBIMU JTAHHBIMH Ha KaJbKYJIATOPE. .
WnauBunyansHas
93 BeruncieHus ¢ npuOIKEHHBIMA JAHHBIMH Ha KaJIbKYJIATOpE. BrInonHeHne TeCTUpOBaHUs
94 KontponbsHas padora no reme CTemneHb ¢ LENbIM TOKa3aTeIeM» WunuBuyanbHas
BrInonHeHne KOHTPOIILHOM PaboTHI
DJ1eMeHThI CTATHCTHKHU
95 COOp U rpynmnupoBKa CTATUCTUYECKUX TAHHBIX. KomnektuBHasi, COCTaBIEHHE KOHCIIEKTa
96 COOp U rpynnupoBKa CTATUCTUYECKUX JTAHHBIX. I'pynnoBasi, ”HIUBHIYyalIbHAS, Pa0OTa 10 KapPTOUKAM
97 HarmsigHoe npencTaBiIeHne CTaTHCTHISCKON HH(OPMAIIHHL. I'pynmoBasi, cocTaBlIeHHE KOHCIIEKTa
98 HarmisaiHoe npeacTaBieHne CTaTHCTUIECKON HH(OPMALHH. WnnuBuyanbHas , paboTa o KapToukam




HOBTOpeHMe. Pemenue 3aga4

99 IIpeoOpa3oBaHue palMOHATIBHBIX BBIPAKEHUH. [pakTukym
WnnuBuayansHas
100 ITpuMeneHne CBOUCTB apU(pMETHIECKOTO KBa{PaTHOTO KOPHSI. IpakTukym
WnnuBuyanbHas
101 DopMmyna KOpHEH KBaJpaTHOTO ypaBHEHUSI. IpakTukym
WnnuBuyanbHas
102 HepaBeHcTBa ¢ 01HOM EPEMEHHOI U X CUCTEMBI. [pakTukym
WnauBunyansHas
103 Obo01maroiiee NOBTOPEHHUE. WHnuBuyanbHas.

Beimonaenue Te CTUPOBaHUs

104 Hrorosslit 3auet WunuBuayansHas. BelnonHeHHe 3a4eTHOH paboTHL.

105 HrtoroBast KOHTpoIbHas paboTa. WnauBunyansHas
BrInonHeHne KOHTPOJILHOM paboTHI

106 AHanu3 KOHTPOJIBHOM paboThl WnnuBugyanbHas.
Brinonaenue paboTsl Hajl OmrOKaMu

107- [MpoekTbl MHauBuayanbHas.
108
3awuTa NpoeKToB.

FTEOMETPUA (2 yaca B Hegento, Bcero 72 yaca)

YeTbIpexyroJbHUKH




MHoroyroiabHUKH

WunuBunyanbHas. Penenue npoOieMHbIX 3aJaHui.

2 MHoroyronsHuKH. Pemenue 3agau BeinonHeHne ynpaxHeHui.
3 IMapamenorpamm WunuBunyansHas. PaGora ¢ yd4eOHUKOM, BEIIENICHUE INIABHOTO, BHIIOTHEHUE YIIPAKHEHHI
4 IIpu3naku napasmienorpaMma Penrenne npo0ieMHbIX 3a1aHUH
5 Pemenue 3anau no reme «llapannenorpamm» VHnuBuayanbHas , BHITOJTHEHHE CAMOCTOSITENIHOM paboThI o KapToukam u3 JIM
6 Tpaneuns Pabora ¢ yueOHUKOM, BBIJICTICHUE [IABHOTO., BBIIOJIHEHUE YIIPAKHEHUIH
7 Teopema Paneca IMapnas
8 IIpssMoyroibHUK PaGota ¢ yueOHUKOM. BhIeneHne raBHOTO, BEIOIHEHNE YIPaXKHEHUH, IPYIIIOBast
9 Pom6, kBanpar Pabora ¢ yueOHUKOM. BhijeneHue raBHOro, BbINOIHEHUE YIPAKHEHHUH, IPYIIOoBas
10 OceBast 1 LIGHTpaJIbHAsi CHMMETPUS Pabora ¢ yueOHUKOM, BbIJIETICHUE [IABHOTO, MHAMBHyalIbHAS
11 Ipsimoyronsauk. Pom6. KBanpar. BeinonHeHue ynpaxxHeHui, rpynmnosas.
Pemenue 3anau
12 Pemenne 3agad no teme «4eThIpEXyroabHUKI» WnnuBuayanbHas
13 KonrponsHas padora 1o Teme: «HeTbIpEXYTONbHUKID BrInonHeHne HHANBUAYAILHON KOHTPOIBEHOH padoTh
ILnomanns
14 AHanu3 KOHTPONbHOU paboTsl. I1nomaas MHOTOYTOIBHIKA WnnuBunyansHas, Tpynmnosas. Pabota ¢ yueOHHKOM, BbIIeNICHIE [TAaBHOTO. BrIonHeHne yrnpakHeHnit




15 ITnomans npssMOyroibHUKa WunuBunyansHas, rpynmnosas. Pabora ¢ yueOHHKOM, BBIICNICHIE IIABHOTO. BEINONHEHHE yIIpaKHEHHH
16 IInomane napamnenorpaMma WunuBuayanbHas, rpynmnoas. Pabora ¢ yueOHMKOM, BbIAIEICHHE TNIABHOTO. BhInonHeHne yrnpaxHeHni
17 IInomane napamienorpaMma WunuBuyanbHas paboTa o kaproukam u3 M
18 ITnomans TpeyroabHUKa WunuBunyansHas, Tpynmnosas. Pabota ¢ yueOHHKOM, BBIICNICHIE ITTABHOTO. BEINonHeHHe yripakHeHHH
19 IInomans TpeyronbHUKa WunuBuayansHas pabora Mo kaproukaMm u3 JIM
20 ITnomans Tpaneuun Pabora ¢ y4eOHHKOM, BbIICIICHUE TTIABHOTO
21 IInomans Tpanenuu VHnuBuyanbHas , BRIIOIHEHHE CAMOCTOSITENILHOM paboThI 10 KapToukam u3 M
22 Teopema [Tudaropa Pemenne npoOaeMHbIX 3a/1aHUH, BBIOJIHEHUE YIIPAKHEHU I
23 Teopema, o6parHas Teopeme [Tugaropa Pemenne nmpoGineMHBIX 3a1aHUI, BEIOJHEHHE YIIPaKHEHUH
24 Pemenne 3agau VHnuBuayanbHasi, BRITOTHEHHE CAaMOCTOSTEIbHOH paboTHI 110 kKapToukaMm u3 JIM
25 Pemenue 3anau I'pynnosas
26 Pemenue 3anau WNnpuBuIyanbHasi, BBITOIHEHHE yIPAXXHEHUH. BoloHeHre NpoOIeMHbIX 3a1a4
27 KontponesHas padora mo teme «Ilnomans» WunuBuayanbHas. BelnoiHeHHE KOHTPOJIBHOM pabOThI
ITonoOHbBIE TPEYTOJBHUKH
28 AHanu3 KOHTPOJIBHOM padoTel. Onpenenenue nogoOHbIX WunuBuayanbHas., KOJUIeKTUBHAsA. PaboTta ¢ yueOHUKOM, BBIJIETICHUE TTIaBHOTO
TPEYTOIBLHUKOB
29 OTHOILICHUE TUIOMIA/IeH TOIOOHBIX (PHUTYD BrinonHeHre ynpaKHeHHIA., ”HIUBUAyaJIbHAsI, CAMOCTOSTENIbHASL paboTa 1Mo KapToukam u3 JIM




30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

IlepBslit mpu3HaK Mog00Hs TPEYTOIEHUKOB

ITepBEIit mpU3HAK MONOOUS TPEYTOTEHUKOB

Bropoii u TpeTuii npu3HaKu nox00Ks TPEYyroJIbHUKOB

Bropoii u TpeTuii mpu3HaKK NOA00HS TPEYTOILHUKOB

Pemenue 3aau o Teme6 «IIpu3Haka mogo0Hs TPEYroIbHUKOBY

KonTtponpHas padora o Teme:»IIpusHaku nmogooust

TPEYTOJIBHUKOBY.

AHaym3 KOHTPOIBHOU paboThl. CpeHss TNHUS TPEYTONbHHKA.

CBOICTBO MeIaH TPEYTroJIbHUKA

HpOl’IOpL{I/IOHaHI)HbIC OTPE3KU

npOl’lOpHI/IOHa.]'[LHHe OTPE3KHU B NIPAMOYTOJIBHOM TPEYT'OJIBHUKE

W3mepurensHble pabOTHI HA MECTHOCTH

3aiaun Ha IIOCTPOCHUE

3aga4n Ha MOCTPOCHUE METOAOM TOJJOOHBIX TPEYTOIBHUKOB

CI/IHyC, KOCHHYC U TaHT'CHC OCTPOTO yIjia IIPSIMOYT'OJIBHOIO

TPEYrolbHUKA

3HaueHus CUHyca, KOCUHYCa, TaHreHca Juist yrios 30, 45, 69, 90

CooTHomLIeHHEe MEXIy CTOPOHAMU U YIIaMH NIPSIMOYTOIEHOTO
TPEYroJIbHUKA

KonnekruBHas, padora ¢ y4eOHUKOM

Brinonnenue ynpaxHeHUH

BeoinonHenue ynpaxHeHUH, HHIAMBUyalIbHAS

Brimonnenue pra)KHeHHﬁ, WHAUBUAYyaJIbHASA

I'pynnoBas, BBINOJIHEHHE YIIPa)KHEHUI

WNnauBunyansHas

Brmonnenne KOHTPOIBHON paboOThI

WunuBuayansHas, Tpynmnosas. Pabota ¢ yueOHHKOM, BBIICNICHIE [IABHOTO. BEINONHEeHHE yrIpasKHEHHH

WunuBuyanbHas, BBIIOJIHEHUE CAMOCTOSTEIBHOM padoThl O KapToukam u3 JM

VunuBuyanbHas padoTa M0 KapTodKaM

I/IHJII/IBI/IZ[yaJ'ILHOe TECTUPOBAHUE I10 KaPpTOUKaM

VHnuBuayanbHa, TPyIIIOBast.

BeimonHeHne caMoCTOSATETbHON paGOTBI I10 KapTOYKaM

Beimonaenne Sal[aHI/Iﬁ Ha IMOCTPOCHUE, IpyIIioBas

Brimonnenue ynpaxHeHui, napHas

I/IH,I[I/IBPIIIyaHI)Ha}I, TpyI1IioBas. Pabora ¢ y‘{e6HI/IKOM, BBIZICTICHUE TIIABHOTO

Pabora ¢ yueOHHKOM, BbIIC/ICHHE [TIABHOTO. BhInonHeHue ynpaxHeHHI

VHauBugyanbHasi, pellieHHe CaMOCTOATEIbHON paboTsl 1o KapToukam u3 JIM
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KonTtponbHas padora o teme «IIpumenenue nogodus
TPEYTOJIILHUKOB, COOTHOIICHHUS MEXTy CTOPOHAMH U yIJIaMU
IIPSIMOYTOJIBHOTO TPEYTOJTBHUKA

WuauBunyansHas
BrinonHeHne KOHTPOJIBHON paboThI

47

48

49

50

51

52

53

54

55

56

57

58

59

OKpY:KHOCTH

AHanu3 KOHTPOJILHOM paboThl. B3anMHoe pacrnonoxeHue npsaMoun u

OKPYXHOCTH

KacarenbHast K OKpY>KHOCTH

Pemenue 3amau

LentpanbHblil yron

TeopeMa O BIIMCAaHHOM YTJIE

Teopema 06 oTpe3Kkax MPeCeKarOUUXCs XOPA

Pemenue 3amauy

CBOHCTBO OMCCEKTPUCHI yIIa

CepeanHHBIN NEePHEHUKYIISP

TeopeMa 0 TOYKE NEPECCUCHU BBICOT TPEYTI'OJIbHUKA

Brnucannas oxpyxHOCTh

CBOWCTBO OIMHUCAHHOTO YETBIPEXYTOJIBHUKA

OnucaHHas OKPYKHOCTb

WunuBuayanbHasi, TPyNIoBas.

Pabora ¢ y‘{eGHI/IKOM, BBIJICIICHUE TTIABHOTO.

WunuBuyanbHasi, TPyHIoBast.

Pabora ¢ y‘{eGHI/IKOM, BBIJICJICHUE TTIABHOTO.

[IpaxTukym
WnnuBuyanbHas

VHauBuyanbHasi, TPYIIIOBasL.

Pabora ¢ y‘le6Hl/lKOM, BBIJICTICHUE ITTaBHOT'O.

Pabora ¢ yqe6Hm<0M, BBIJACJICHUEC TTIABHOI'O.

Pabora ¢ yqe6Hm<0M, BBIJACJICHUEC TTIABHOI'O.

WnauBunyansHas
Beinonunenue C/P

VHauBuyanbHasi, TPYIIIOBasL.

Pa6ora ¢ y‘{eGHI/IKOM, BBIJICJICHUE TTTABHOTO.

I/IHI[I/IBI/Il[yaIIBHaSI, rpyrnrosBas.

Pabota ¢ yueOHUKOM, BBIICICHHUE [JIABHOTO.

I/IHI[I/IBI/Il[yaIIBHaSI, rpyrnrosBas.

Pabota ¢ yueOHUKOM, BBIICICHHUE IJIABHOTO.

Beimonuenue C/P

WnauBuayanbHasi, TPYHIIOBasL.

Pabora ¢ y‘{€6HI/IKOM, BBIJICTICHUE TTTABHOTO.

I/IHI[I/IBI/IZ[yaHLHaH, TpyrnroBas.

Pabora ¢ yueOHHKOM, BBI/IC/ICHHE [JIABHOTO.

I/IHI[I/IBI/IZ[yaHLHaH, Tpy1nroBas.

Pabora ¢ yueOHHKOM, BBI/IC/ICHHE [JIABHOTO.

Brimonnenue ynpaxHeHUR

Brimonnenue ynpaxHeHUR

Brinonnenue ynpaxkHeHnit

BrinonHenue ynpaxkHeHunit

BrinonHenue ynpaxkHeHunit

Brinonnenue ynpaxHeHui

Berinonnenue ynpaxHeHUH

BerinonHeHue ynpaxHeHUH.

Brinonnenue ynpaxHeHuH

BeinonHenue ynpaxHeHuH

BeinonHenue ynpaxHeHuUH
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CBOICTBO BIMCAHHOTO YETHIPEXyrOIbHUKA

WHauBuayanbHasi, TPyHIOBast.

Pa6ota ¢ yueOHUKOM, BBIIeICHHE [TIABHOTO. BEIOTHEHNE yIIpaXKHEeHUH.

Brimonnenne MJ|

61 Penrenue 3anaq o teme «OKPY>KHOCTE ITpakTHKyM

[Mapnas
62 Pewenne 3anad no teme «OKpyXKHOCTBY» [pakTukym™m.

VnnuBunyansHas
63 KouTtponbHas padora 1o teme «OKpy>KHOCTbY WnnuBuyanbHas

BsInonnenue KOHTPOIBHOM PabOTHI
64 IToBTopenue tem «UetbipexyronpHuku. Ilnomans» [IpaxTukym

WnnuBuyanbHas
65 Iosropenue tem «IlogoOHbIE TpeyronbHUKU. OKPYKHOCTB [pakTukym

VnnuBunyansHas
66 Obo01maroiee NOBTOPEHHUE. WnpuBunyansHas.

BrlInonHeHne TeCTUPOBAHHS
67 HToroBelii 3auet WunuBuayanbHas. BeinonHenue 3aueTHON paboOThI.
68 HWrtorosasi KOHTpOJbHAsI paboTa. WnnuBuayanbHas

BeinonHeHne KOHTPOJIBHOM paboThI
69 AHanmu3 KOHTPOJIBHOU paboThI WnnuBugyanbHas.

Brinonnenne paboThl Haj OIIHOKaMH
70 IToBropenue tem «HerbipexyronbHuku. ITnomans» [pakTukym

WnauBunyansHas
71 IMoBropenue Tem «IlonoOHbIe TpeyronbHUKH. OKPYKHOCTH [pakTukym

WnauBunyansHas
72 Obo01maroiee NOBTOPEHHUE. WHnuBuyanbHas.

Brimonmnenue TECTUPOBAHUSL



9 kmacc

AJreopa

(3 yaca B Hegento, Bcero 102 yaca)

Ne Cpoxn Tema XapaKTepUCTHKA OCHOBHbBIX BU/I0B [1eATEJIbHOCTH
y4YeHHKa (HAa ypOBHe y4eOHBIX AeliCTBHIl)
. BeI4ucisTh 3HAYCHUS
1 OyHKUA U ee cBoicTBa. O0IacTh OnpeeIeHUS 1 .
5 N (dyHKIUH, 331aHHBIX HOPMYIaMH;
obnacTh 3Ha4CHAH QyHKIHH Haxoxute 06nacth onpeneneHus 1 o0IacTh 3Ha4eHUs PyHKIINH;
N CrpouTth rpaduKy TUHEHHON QYHKIIUH, IPAMON U 00paTHOH
2 OyHKUA U ee cBoiicTBa. O0IacTh onpeeIeHUS 1 TPOTIOPIHOHATEHOCTH;
001acTh 3HaYCHUH PYHKIUH IMToka3pIBaTh CXeMaTHYECKOE MOJIOKEHHE rpadrKa Ha KOOPAMHATHOI
TIOCKOCTH.
. OrmuceIBaTh CBOMCTBA (DYHKIMH Ha OCHOBE € rpad)uueckoro mpeaCcTaBIeHHUS;
3 OyHkuMs U ee cBoiictBa. Hynu dyHkimu Py pad p ’
Hcnonp3oBarh (GyHKIMOHATIBHYIO CHMBOJIMKY [UIS 3alIUCH Pa3HOOOPa3HBIX
4 o . N (aKTOB CBA3aHHBIX C pacCMaTpUBaEMbIMU (PYHKIHUSIMHU, CTPOUTH PEUEBbIC
YHKIHA 1 €€ CBOMCTBA. 1IPOMEXKYTKH KOHCTPYKIIMH C UCTIOb30BaHUEM (pyHKIIMOHATBHON TEPMUHOIOTHH;
3HAKOITOCTOSIHCTBA
IToka3blBaTh CXEMaTHYECKOE IONOKEHHEe  rpaduka Ha KOOPIMHATHOM
IUIOCKOCTH.
. OrmuchiBaTh CBOMCTBA (DYHKIINK Ha OCHOBE €€ rpaduueckoro mpeacTaBIeHus,
5 OyHKIMsA U ee cBolicTBa. Bo3pacraromas u
c Hcnons3oBath (GyHKIMOHATBHYO CHMBOJIMKY [UIS 3alIUCH Pa3HOOOPa3HbIX
ybpiBaromas dyHKIHH (hbakTOB CBA3AHHBIX C pacCMaTPUBAEMBIMH (PYHKITUSIMH, CTPOUTH peueBbIe
KOHCTPYKIHHU C NCITOJIb30BAHUEM HKHHOHaHBHOﬁ TCPMHUHOJIOTHUH,
o o py Yy p 5
6 OyHkwus U ee cBoiictBa. CBoiicTBa QyHKIIUN
[Toka3piBaTh CXEMAaTHYECKOE MOJOKCHUE rpaduka Ha KOOPIMHATHON
IUIOCKOCTH.
o OnuceiBaTh CBOWCTBA QYHKIMH HA OCHOBE €€ TpaduiIecKoro npesicTaBICHuUS;
7 @®yHK1Ms U ee cBoiicTBa. Camocmosmenvhas
6 Hcnonb3oBark (QyHKIMOHANBEHYIO CUMBOJIMKY JUISL 3AITHCH Pa3HOOOPa3HBIX
pavoma aKTOB CBSI3aHHBIX C PACCMATPUBAEMBbIMH (DYHKIHSIMH, CTPOUTH PEUCBBIC
p p y p p




KOHCTPYKIIMH C HCIIONIb30BaHUEM (DyHKITOHAIBHON TEPMHHOIIOTHH;

y=ax’ + n, ee rpaduK U CBOMCTBA

IToka3wIBaTh CXEMATHYECKOE IOJIOKECHUE rpaduka Ha KOOPAMHATHOMN
IUIOCKOCTH.
g Pacnio3HaBarh KBaJIpaTHBIN TpeXUsieH;
> BrIsICHITE BO3MOKHOCTD Pa3I0XKEHUA HA MHOXHUTECIIN,
KBaaparHblil TpexusieH 1 ero KOpHH. . .
IpeacTaBiaTh KBaAPATHBIA TPEXUICH B BU/C MPOU3BEICHHS JTHHEHHBIX
MHOXHUTEJIEH.
o Pacno3HaBare KBajpaTHBIN TPEXUIEH;
9 KBanpaTHbIil TpEXWIEH U €10 KOPHU
BrIsICHITE BO3MOKHOCTH Pa3I0KCHUA HA MHOXUTECIIN,
Ksanpathslii Tpexunen. CamocmosmenvHas IpeacTaBnaTh KBaAPATHBIA TPEXUICH B BU/C MPOU3BEICHHS JTHHEHHBIX
10 .
paboma MHOXKHTEIEH.
11 KBagparusiii Tpexunes. Paznoxenue kBagparHoro | PacrnosnaBarh KBaJpaTHBIH TPEXUICH;
TpexyIeHa Ha MHOKHTEIH BBISICHATE BOBMOXXHOCTD PA3JI0KEHHS HA MHOYKHTEIIH;
1 KBapaTHBIH TpexdwicH. PasiokeHne KBapaTHOro IIpencraBnarh KBaJIpaTHBIN TPEeXUeH B BUJE TPOU3BEICHUS JIMHEHHBIX
TpexuJieHa Ha MHOKUTEIN MHOKHITCIICH.
13 Kontponbnas padora no teme «KBagparHbiii
Tpex4JaeH»
. Haxonuth 3HaueHns (pyHKLIHH, 3a0aHHBIX (DOPMYIION, TaOIHIEeH, rpadUKOM;
14 Amnanu3 KOHTpoJIbHOW paboThl. KBasparuunas by ’ (opaysiof, > Pad ’
o o Pemats o6paruyro 3amaqy;
(bynkuns u ee rpaguk. OyHKmpa y = ax Ctpouts rpaduk KBaApaTUUHON PYHKIUH;
BeImonHATh MpocTeime npeodpa3oBaHusl rpaduKoB;
Haxomute 1o rpaduky MpOMEXYTKH BO3pacTaHHsl W YOBIBaHUS (YHKIUH,
IPOMCEIKYTKHU 3HAKOTIOCTOSAHCTBA, HaI/I6OJ'II)HICC 1 HAUMCHBIIICC 3HAYCHU .
BeImonHsaTh mpocTeinme npeodpa3zoBaHsl rpadHKoB;
15 KBanparuunas @ynkuus u ee rpadpux. OyHkuus y= P beobp rpad ’
ax’, ee TpaduK U CBOWCTBA Haxomute 1o rpaduky NpOMEXyTKH BO3pAcTaHWs W YOBIBaHUS (DyHKIIHH,
MIPOMCEIKYTKHU 3HAKOTIOCTOSAHCTBA, HaI/I6OJ'II)HICC 1 HAUMCHBIICC 3HAYCHU .
16 KBagparnunas ¢pynkuus u ee rpaduk. OyHKus y=
ax’, ee rpaduK M CBOMCTBA
Haxonutb 3HaueHus PyHKINN, 3a0aHHBIX GOPMYIION, TAOIHIEN, TPaGUKOM;
17 KBaaparuunas ¢pyskius u ee rpadpux. OyHKus Py ’ opwyzoit, > Pad ’

Pemarp oOparHyto 3a1ady;
Crpouts rpaduk KBaApaTUIHON (PYHKIHH;




BrimonHaTh pocTeiimme npeodpa3zoBaHus TpadUKoB;

18 KBanparnunas @ynkuus u ee rpadux. OyHKus
y=ax’ + n,ee rpauK U CBOICTBA Haxomute 1o rpaduKy HpOMEKYTKH BO3pacTaHHs W yObIBaHHS (DyHKIHH,
MPOMEKYTKH 3HAKOTIOCTOSIHCTBA, HANOOJTbIIICe M HAMMEHBIIIECE 3HAYCHUS.
Haxonuth 3HaueHust GyHKIUH, 3aJaHHBIX (DOPMYIIOH, TabIuIIeH, rpaduKoM;
19 KBanparnunas @ynkuus u ee rpadux. OyHKus Py ’ (opaysiof > TPad ’
— 5 . Pemats oOparHyto 3amaqy;
Y= a(x - m)’, ec rpaduK u CBOHCTBA Crpouts rpaduk KBaApaTUaHON QYHKIHUH;
BeimonHATh npocreiinme npeodpa3zoBaHus rpauKoB;
20 KBanparuunas @ynkuus u ee rpadpux Oynkuusa y=
a(x - m)’, ee rpaduK 1 CBOHCTBA Haxomute mo rpaduky NpoMEeXyTKH BO3pacTaHus W YOBIBaHUS (DyHKIIHH,
NPOMEKYTKH 3HAKOMIOCTOSIHCTBA, HANOOJTbIIIeE M HAMMEHbIIICe 3HAUCHHS.
Haxonutb 3HaueHus PyHKINN, 3a0aHHBIX GOPMYIION, TAOIHIEN, TPaGUKOM;
21 KBanparuunas ¢pyskius u ee rpadhuk OyHkmus y= Py ’ opwyzoit, > Pad ’
2y 2 Pemarp oOparHyto 3a1ady;
a(x - m)” + n, ee rpaguk u cpoficTsa Crpouts rpaduk KBaApaTUIHON YHKIHH;
BrimonusaTe nmpocTeiimme npeodpazoBaHusl rpaduKoB;
22 Kpanpatnunas yskumst u ee rpapuk DyHKIUS
y=a(x - m)> + n, ee rpaduK 1 CBOHCTBA Haxomute 1o TpadmKy NpOMEKYTKH BO3pacTaHHWs W yObIBaHHS (DyHKIHH,
MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA, HANOOJIbIIIECe 1 HANMEHBIIIEE 3HAYCHUSL.
Haxoauts 3HaueHus QyHKIUH, 3a0aHHBIX (HOPMYJIOH, TabIuIeH, rpaduKoM;
23 KBangpatnunas ¢pyHkuus u ee rpaduxk. by ’ Gopary pac ’
H N Pemare o6parHyto 3a1auy;
oCTpoeHHe rpaduka KBaApaTUIHONW (DyHKITUH. CTpouTh rpadikk KBaIpaTHIHON dYHKIIHHL
BrimonHaTh pocTeiimme npeodpa3zoBaHus TpadUKoB;
24 KBanpatnunas ¢pyHkuus u ee rpaduxk.
Camocmosmenvnas paboma Haxomute 1o rpaduKy NpOMEKYTKH BO3pacTaHHs W yObIBaHHS (DyHKIHH,
MPOMEKYTKH 3HAKOIIOCTOSIHCTBA, HANOOJTbIIICe M HAMMEHBIIICE 3HAYCHUS.
BrruucniaTs KOpHU #-i CTENIEHY;
25 Crenennas pynkmus. yHKIms y = x” PHE ’ .
[lepeuncnsiTe CBOWCTBA CTENEHHBIX (DYHKITHIA;
CxemMaTH4ecku CTpOUTh rpaduku GyHKIHIA;
ES s
26 Crenennas pynkuns. QyHkuus y = x° Yka3pIBaTh 0COOEHHOCTH IPahuKOB.
. BrruucnsaTs KOpHU n-i1 cTeneHy;
27 Crenennas @ynkuus. Kopensb n-it crenenu . o
[MepeunciaTs CBOMCTBA CTENEHHBIX (QYHKINII;
. Cxemaru4ecku CTpOUTh rpaduKku QpyHKINH;
28 Crenennas ¢yuknus. KopeHb n-ii cTeneHw. VKassIBaTh 0COGEHHOCTH rPADHKOB,
CremneHb ¢ paMOHAJIBHBIM [10KA3aTEIIEM.
29 Kontponbnas padora no reme




«KBaaparnuHasi pyHKUHA»

Pemats ypaBHEHUS TPETHEN U YETBEPTOM CTENIEHU C OAHUM HEU3BECTHBIM C

30 AHanu3 KOHTPOJBHOM paboThl. YpaBHEHHS C .
. . MOMOIIBIO PA3JIOKCHHsI Ha MHO>KHTEIH ¥ BBEJICHHSI BCIOMOTaTeIbHOI
oqHOW mnepemeHHO#l. llemoe ypaBHeHHe U ero [IePEMEHHOM;
KOpHH Pemarb qpoOHO-palliOHATbHBIC YPaBHEHHS.
31 VpaBHeHus ¢ oxHOW mepeMmeHHOM. Ilemoe | Pemars ypaBHeHNs TpeTheil M YETBEPTOI CTENIEHH C OXHUM HEH3BECTHBIM C
YpaBHEHHE U €T0 KOPHU IMOMOIIBIO PA3JIOKECHUA HAa MHOXHUTCIIM U BBEACHUSA BCIIOMOTaTeNbHOMN
32 VYpaBHeHHs ¢ OHOM epeMenHoi. bukBaaparHoe | HEPCMCHHOM;
ypaBHEHUE Penrats 1poOHO-palMOHAIbHBIE YPAaBHEHHUSI.
. . Pewiats ypaBHEHUS TPETHE U UETBEPTOM CTENEHU C OAHUM HEU3BECTHBIM C
33 VYpaBHeHus ¢ onHOM nepeMeHHoi. bukBaaparnoe .
TIOMOMIBIO PA3JIOKCHHA HAa MHOKUTCIIM U BBEACHUA BCIIOMOT'aTCIIbHOU
YpaBHCHHC IIEPEMEHHOW;
34 VYpaBHeHust ¢ ofHOM nepeMeHHoi. [IpobHbie Pemmarh 1poOHO-palOHATbHbIE YPABHEHHUS.
palroHaNbHbIE YPAaBHEHUSI.
35 VYpaBHeHuUs ¢ 0HON IepeMeHHOM. [IpoOHbIe
palroHaNbHbIE YPaBHEHUSI.
. . Pemrath ypaBHEHUSI TPEThE M YETBEPTON CTEIICHH C OJJHUM HEHU3BECTHBIM C
36 YpaBHeHUs ¢ OTHOM nIepeMeHHOM. [IpoOHbIe .
TIOMOIIBIO PA3JIOKCHHA Ha MHOXKHUTCIIN U BBCJICHUA BCIIOMOT'aTCIIbHOU
palroHaIbHbIE YPaBHEHUS. [ePEeMEHHO;
37 VYpaBHeHuUs ¢ 0HOI IepeMeHHOM. MeTobl Pewiars 1poOHO-pauMOHaIbHbIE yPABHEHHUS.
pelIeHus APOOHBIX PAllMOHAIBHBIX YPaBHEHUN
38 VYpaBHeHuUs ¢ 01HOM IepeMeHHOU. MeTobI Pemare TexkcToOBBIE 3aJaud alreOpaMyecKUM CIOCOOOM: IMEPEXOAUTH OT
pelIeHus APOOHBIX PAlMOHAIBHBIX YPaBHCHUN CIIOBECHOH (hOPMYIHPOBKH YCIOBHS 3aJaud K aireOpaHmdecKkoil MOmelH
yTeM COCTaBJICHHS YPaBHCHHS, pelIaTh COCTABICHHOEC YypaBHEHHE;
39 YpaBHEHUs ¢ OAHON IEpeEMEHHON. MeTozbl HHTEPIPETUPOBATE PE3YIILTAT.
petieHust APOOHBIX PAIIMOHAIBHBIX YPaBHEHUN
40 YpaBHEHHUs ¢ OTHON NIEPEMEHHOM.

Camocmosmenvuas paboma




YpaBHEHUS ¢ OAHOW mNEepeMEHHOW. AHanu3

41 Ny PemaTts TeKCTOBBIE 3319 aNreOpandeCcKM CIIOCOOOM: TTEPEXOTUTE OT
CaMOCTOATEIPHON PAOOTRI CIIOBECHOM (hOPMYIMPOBKH yCITIOBUS 3a/1a4M K adreOpandeckoil MoAe I MyTeM
COCTAaBJICHUA YPAaBHCHUSA,; PCHIATh COCTABJIICHHOC YPAaBHCHUC,
HHTEPIPETUPOBATH PE3YIILTAT.
Pemare npoOHO-paniioHaNbHbBIE ypaBHEHUS.
o o Pemarp HCPAaBCHCTBA BTOpOfI CTCIICHU C O,Z[HOI71 HepeMeHHOﬁ;
42 HepaseHnctBa ¢ 01HO# IEpEMEHHOM. .
[IpumensTs rpaduyeckoe nmpeAcTaBIeHUE AT PEILICHUS HEPaBEHCTB BTOPOM
. . CTEIEHU C OJJHOM NEPEMEHHOM;
43 Hepasenctsa ¢ ogHol nepeMenHoi. Penenne
HEPABEHCTB BTOPOU CTENEHU C OAHOU MEPEMEHHOU
o o ITpumeHITH APHUYCCKOC IIPCACTABICHUC U PCIICHUS HCPABCHCTB BTO oM
44 HepaseHnctBa ¢ ogHol nepeMenHoi. Pemenue P P (? pe P P P
CTEINEHHU C OJTHOH IepeMEHHO;
HEPABEHCTB METOZOM UHTEPBAJIOB
Pemars panrOHAaJIbHBIC HEPABCHCTBA MECTOAOM UHTCPBAJIOB.
45 HepageHctBa ¢ onHOl nepemeHHoM. Pemenne
HEPAaBEHCTB METOZOM UHTEPBAJIOB
o o ITpumeHsATH A(PHUYCCKOC IMPCACTABIICHUC I PCHICHUA HCPABCHCTB BTO oM
46 HepasenctBa ¢ ogHo# nepeMenHoi. Pemenue P P CP P - P P P
CTEIICHU C OJHOU IEPEMEHHOU;
HEPABEHCTB METOZOM UHTEPBAJIOB
Pemars panroOHaJIbHBIC HEPABCHCTBA MECTOAOM UHTCPBAJIOB.
47 HepasenctBa ¢ opHoil mnepeMmeHHOl. Meton
MHTEPBAJIOB
o o IIpuMeHsATD A(PUYICCKOC IMPCACTABIICHUC )i PCHICHUA HCPABCHCTB BTO oM
48 Hepagsencta ¢ ognoit nepemenHoi. [loaroroBka P P (? e p p P
o CTCIICHU C OAHOU NICPECMCHHOMU,
KOHTPOJILHOHU paboTe.
Pemars panroOHaJIbHBIC HEPABCHCTBA METOAOM UHTCPBAJIOB.
49 KontpoabHnasi pabora mo teme «YpaBHeHHS U
HEPaBeHCTBA C OHO NepeMeHHOo»
v On CACIATDH, ABIACTCS JIU I1apa YHUCECJI PpCIICHUEM I[aHHOfI CHCTCEMBI
50 AHanu3 KOHTPOJbHOM paboThl. YpaBHEHHs C P ’ P P

ABYMS IICPEMCHHBIMU U UX CUCTEMbI

YPaBHEHU;




Pemiars cuctemsl, cojepkallire oJJHO YpaBHEHUE MTEPBOM, a JPyroe BTOPOil

51 VYpaBHEHHs ¢ IByMsI IEPEMEHHBIMU U UX CHCTEMBI. CTCICHN:
b
YpaBHeHNE © ABYMs IEPEMEHHBIMH 1 €10 TPAGUK | peyyiary cpcrems JIByX ypaBHEHHI BTOPOIl CTEIIEHH C ABYMs IIEPEMEHHBIMH;
Pemars rpaduaeckn cucTeMsl ypaBHEHH;
Pemrats cucteMsl, copepikaliie OJHO ypaBHEHHE NIEPBOii, a Apyroe BTOPOH
52 VYpaBHeHUs € IByMs IEPEMEHHBIMU U UX CUCTEMBI. CTCTICHIL: > COREP AHO YP pBou, a Apy P
b
YpaBHeHHE ¢ ABYMs! IEPEMEHHBIMU 1 €10 rpauk Pewats cuctemsl ABYX ypaBHEHUI BTOPOMl CTENIEHH € JBYMs IEPEMEHHBIMU;
Pemarp rpadguyecku cucTeMbl ypaBHEHHH;
53 YpaBHEHUS € 1ByMs IEPEMEHHBIMU U UX CUCTEMBI.
VYpaBHeHUE ¢ ABYMS IEPEMEHHBIMU U €T0 Ipaduk
54 VYpaBHEHUS ¢ AByMs IEPEMEHHBIMHU U MX CUCTEMBI. | Pelmars cucremsl, cofepikaliye 0HO ypaBHEHHE NePBOi, a Apyroe BTOPoi
I'paduueckuii criocod penieHus cucTemMm CTCTICHH,
ypaBHEHHMI Pemarp cucteMbl IByX ypaBHEHHMI BTOPOH CTENEHU C ABYMS IIEPEMEHHBIMU,
55 VpaBHEHHs € IByMsI IEPEMEHHBIMU U UX CHCTEMBI. Pemars, rpagiraecku cueTeMbl ypaBHeHH’H,
I'pacdmueckuii ciocoO perieHus: cucTem
ypaBHEHU U
Pemars cucteMsl, coaepIkalire OgHO YpaBHEHHE IEPBOM, a TO€ BTOPOH
56 VYpaBHEHHUs C IBYMsI [IEPEMEHHBIMU U UX CUCTEMBI. CTOIICHIL: ’ PIALLHE OAHO ¥p PBOH, @ Py P
w b
Fpa(i)I/I‘IeCFI/II/I CrI0C00 pererns CHCTeM Pemars cucteMbl IByX ypaBHEHHI BTOPOH CTENICHH C ABYMSI IEPEMEHHBIMU;
YPaBHCHUH Pewarh rpauuecKy CUCTEMBI ypaBHEHHIA;
57 YpaBHeHUs ¢ IByMs IEPEMEHHBIMU U UX CUCTEMBI.
Pemenue cucremM ypaBHEHMI BTOPOU CTEIIEHU
METOZOM IOJACTaHOBKH
Pewats cuctemsl, coaepkaniyue OqHO ypaBHEHHUE MIEPBOM, a IPyroe BTOPoil
58 VYpaBHEHHUs ¢ IBYMsI IEPEMEHHBIMU U UX CUCTEMBI. CTCTICHIL: ’ Pratiiue onHo yp PBOH, 8 Ipy P
(v} (v} b
Pelenne crcreM ypasHeHHUid BTOPOH CTeneHn Pemarp cuctembl IByX ypaBHEHHI BTOPOI CTENICHU C JABYMSI IEPEMEHHBIMU;
MCTOZIOM IMOACTAHOBKH Pewars rpauuecKy CHCTEMBI yPaBHEHHIA;
59 YpaBHEHUS € 1ByMs IEPEMEHHBIMU U UX CUCTEMBI.

Pemenune cucremM ypaBHEHMI BTOPOU CTEIIEHU
METOZOM CJIOKEHUS




Pemrars cucTembl IByX ypaBHEHUN BTOPOU CTENIEHU C JBYMS ITIEPEMEHHBIMU;

60 YpaBHEeHUd ¢ ByMs NEPEMEHHBIMU U UX CUCTEMBI o
- N Pemiats rpaguueckn cucTeMsl ypaBHEHUIA;
Pemienne cucreM ypaBHEHHH BTOPOW CTEIECHU
METOJIOM CIIOKEHHUS
Pemare TekcTOBBIE 3amauM anreOpamyuecKuM CIIOCOOOM: MEepPeXOquTh OT
61 YpaBHEHHUS C IBYMsI IEPEMCHHBIMU M UX CUCTEMBI. | ciroBeCHOI (hOpMYITMPOBKH YCJIOBHS 3a/1au K ajre0pandeckoil MOJeIn MyTeM
Pemennsa 3amad ¢ MOMOIIBIO CHUCTEM YPAaBHEHUH | cocTaBjeHHMs ypaBHEHHUS, pellaTh COCTABIEHHOE YypaBHEHHE,
BTOPOU CTENIEHU MHTEPIPETUPOBATH PE3YIIbTAT.
62 VYpaBHEHUS ¢ AByMsI IEPEMEHHBIMH U MX CHCTEMBI. | Pelars TekcToBble 3a1a4n anreOpandyeckiuM CrocoOOM: MEPEXOIHUTh OT
Pemienus 3a71a4 C IOMOIIBK) CHUCTEM ypaBHeHHI‘;I CJIOBECHOMU q)OpMyHI/IpOBKI/I YCJI0BUA 3aJa4U K anre6panqecx0171 MOJCIN IyTEM
% COCTaBJICHUA aBHCHU, p€IaTh COCTABJIICHHOC ABHCHUC,
BTOPOM CTEIICHU Y y
HMHTEPIPETHPOBATH PE3YIIbTAT.
63 YpaBHEHUS C 1ByMs IEPEMEHHBIMU U UX CUCTEMBI.
Pemienust 3aja4 ¢ MOMOILBIO CUCTEM YpPaBHEHHIA
BTOPOU CTENIEHU
Pemarp cuctemsbl, conepikaliue oJHO ypaBHEHHE MIEPBOH, a Ipyroe BTOpou
64 VYpaBHeHUs ¢ IByMs IEPEMEHHBIMU U UX CUCTEMBI. CTCTICHIL: ’ P P PBOH, 4 ApY P
2
Camocmosmenvhas paboma Pemiars cucTemMbl ABYX ypaBHEHUM BTOPOU CTENEHU C IByMS IEPEMEHHBIMU;
yX Yp P y P ;
Pemarp rpadguyecku cucteMbl ypaBHEHHH;
Pemarp cuctemsl, conepikaliue oHO ypaBHEHHE MTEPBOH, a Ipyroe BTOpOn
65 YpaBHeHUs ¢ IByMs IEPEMEHHBIMU U UX CUCTEMBI. CTCTICHIL: ’ P P PBOW, & ApY P
(v 2
AHaIH3 CAMOCTOATENBHOH paboThl Pewrars cuctembl IByX ypaBHEHUN BTOPOU CTENIEHU C JBYMS IEPEMEHHBIMU;
yX yp P Y P
Pemarp rpadgudeckn cucTeMsl ypaBHEHHH.
Ormpenensts, SBIASTCS JIH MTapa YHUCell pelIeHHeM HepaBeHCTBA;
66 HepageHcTBa ¢ 1ByMs IEPEMEHHBIMHU U UX o
0 Nzobpaxars Ha KOOPIAMHATHOH MJI0CKOCTH MHOXKECTBO TOYEK, 33/1aBacMOe
cucteMbl. HepaBeHcTBa ¢ 1ByMs IEPEMEHHBIMU HEPABEHCTBOM
67 HepaBeHncTBa ¢ 1ByMs EpEMEHHBIMU U UX
OHpCILeHHTL, SABIIACTCA JIM Iapa YUCEJI pEIICHUEM HEPABCHCTBA,
cucrembl. HepaBeHcTBa ¢ ABYMsI IEPEMEHHBIMU .
W300paskaTs Ha KOOPAWHATHON TJIOCKOCTH MHOXECTBO TOYEK, 3a/1aBacMOe
HEpPaBEHCTBOM;
UnmroctpupoBaTh Ha KOOPAMHATHOM IUIOCKOCTH MHOXECTBO PpELICHHH
CHUCTCMbI HCPABCHCTB.
68 HepageHcTBa ¢ 1ByMs IEPEMEHHBIMHU U UX

CHUCTCMBEI. HepaBeHCTBa C ABYMA NIEPCMCHHBIMU




69

HepageHcTBa ¢ 1ByMs IEPEMEHHBIMU U UX
cucteMbl. CUCTEMBI HEPABEHCTB C IByMsI
NIEPEMEHHBIMU

OmnpenensTh, SBISETCS JIU Mapa YuCcell PelIeHUeM HepaBCHCTRA,

N300paxars Ha KOOPIAUHATHOM MJI0CKOCTH MHOXECTBO TOYEK, 33/I1aBacMOe
HEPABEHCTBOM;

HnnroctpupoBaTh Ha KOOPAMHATHOW TIOCKOCTH MHOMXECTBO PEIICHUH

70 HepaBeHctBa ¢ 1ByMs IEPEMEHHBIMU U UX CHCTEMBI HEPABEHCTB.
cuctembl. CUCTEMBI HEPABEHCTB C JIByMsI
[IEPEMEHHBIMU
71 HepageHcTBa ¢ 1ByMs IEPEMEHHBIMU U UX
cucteMbl. CUCTEMBI HEPABEHCTB C JIByMsl Ompenenars, SBIAETCS JIM [apa YHUCEll pelICHHEM HEPaBEeHCTBA;
nepeMeHHBIMH N300paxaTs Ha KOOPAWHATHOH IUNIOCKOCTH MHOXXECTBO TOUEK, 33]]aBacMOe
7 HepaBeHcTBa ¢ qByMs IEpEMEHHBIMH U UX EepaBeHCTBOM; 5 3
crctembr. [I0ATOTOBKA K KOHTPONBHOI paboTe JUIIOCTPUPOBATh HAa KOOPAMHATHOW INIOCKOCTH MHOXXECTBO PpEIICHHUN
CHCTEMbI HEPABEHCTB.
73 KonTpoJsibHas padora mo reme «YpaBHeHUsI U
HEePaBeHCTBA ¢ IBYMs IepeMEeHHbIMID)
74 AHAITH3 KOHTPOTEHOM PaBOTHL ApHbMETHICCKA ITprMeHATh UHACKCHBIE 0003HAYEHHUS, CTPOHTb PEUEBbIC BBICKA3BIBAHMS C
nporpecenst. [10CTe/IOBATETbHOCTIL, UCIIOJIb30BAHUEM TEPMUHOJIOTHH, CBSI3aHHOHU C TIOHATHEM
MOCIIE0BATEIBHOCTH.
75 Apudmernueckast Iporpeccusl. [TpumeHATH NHIEKCHBIE 0003HAYEHHUS, CTpOEITI) peYEBLIC BHICKA3LIBAHUS C
Onpe JICIICHUE apH(bMeTquCKOI)'I IIPOTrpeccun HCMOJIB30BAHUEM TCPMHUHOJIOTHH, CBA3aHHOU C IOHATHUEM
76 Apudmernyueckasi IporpeccHs. gOCHeHOBaTeHBHOCTH; 5 5
OHpeHeHeHI/Ie aqu)MeTquCKOﬁ HpOFpeCCI/II/I BIYUCIIATH ‘IHCHI)}J HOCHC}IOB?TCHBHOCTGI/I, 3aJaHHBIX q)OpMy.HOI/I n- 1o YICHa
WM PEKYPPEHTHOH (HOpMyIIoH.
77 Apudmernueckas nporpeccus. opmyna n-ro YeranaBIMBaTh 3aKOHOMEPHOCTH B TIOCTPOCHHH TTOCIIEI0BATEIBHOCTH, €CIIN
YJIeHa apH(l)MeTquCKOﬁ nporpeccuu BBINTMCAHBI IICPBBIC HECKOJIBKO €€ YJICHOB,
-8 Apudmernaeckas mporpeccust Popmyia n-ro N300paxars WICHBI 10CIEN0BATEIbHOCTH TOYKAMU Ha KOOPUHATHON

yjieHa apu(pMeTHueCcKor Mporpeccun

IJIOCKOCTH;
PacniozHaBare apuMeTHYECKYIO M TEOMETPHUYECKYIO TIPOTPECCHH MTPU
pa3HbBIX crocobax 3a1aHus;




Apudmernueckas mporpeccusi. Dopmyrna CyMMBI

79
MEPBBIX 71 YWICHOB apu(METHUECKOI Mporpeccuu YcraHaBIUBaTh 3aKOHOMEPHOCTH B TIOCTPOSHHH MOCIIE0BATEILHOCTH, €CIIU
30 Apudmernueckas nporpeccusi. Dopmyna cymmpr | BBIIHCAHBI IEPBLIC HECKOIBKO €€ 1ICHOB;
IEPBbIX 71 WICHOB apU()METHIECKON POrpeccHu N300paskarh 4iIeHbI MOCIIEI0BATEILHOCTH TOYKAMH Ha KOOPANHATHOM
TUTOCKOCTH;
Pacrio3HaBath apuQpMETHYECKYI0 M TEOMETPHYECKYIO IPOTrPECCHUU MTPU
pa3HBIX cII0c00ax 3a/1aHus;
Breraucnars CYMMY HNEPBLIX 77 YJICHOB apPI(l)MeTI/I'-IeCKOf/'I IIPpOrpeCcCuu.
81 KonTposbHasi padora no reme
«Apupmernyeckasi MpPorpeccusnd)
. [TpuMeHsTh MHACKCHBIE 0003HAYCHHSI, CTPOUTH PEUEBBIC BHICKA3bIBAHUS C
82 AHanm3 KOHTPOJBHOM paboThl. [ eoMeTpuyeckas N
UCIIOJIb30BAHUEM TEPMHUHOJIOTUH, CBSI3aHHOM C MOHATHEM
Tiporpeccns HOCJICJOBATEIEHOCTH.
33 I'eomerpuueckas nporpeccus. BBIBOJMTH Ha OCHOBE JI0Ka3aTeIbHBIX PACCyKIeHUH (GopMysibl 00IIero wieHa
OnpeﬂeﬂeHHe FGOMeTpPI‘IeCKOfI porpeccun FGOMeTpH'{eCKOfI HpOFpeCCHfI, CYMMBI IICPBBIX 77 YJIICHOB;
a4 TeomeTpuyeckas mporpeccus. DopMmyina n-ro Pemars 3a7a4n ¢ uconbp30BaHUEM 3TUX (HOpMYT;
YJI€HA TEOMETPUYECKOIN IPOTrPECCHH
85 I'eomeTprrieckas Hpuorp eccus. Qopmyina n-ro BrIuucnsaTh 4ieHsl MOcIe0BaTeIbHOCTEH, 3alaHHbIX (OPMYJIOH N- o YjieHa
YJIeHA TEOMETPUYECKOIN TPOrPeECCHH WITH PEKYPPEHTHOI (OpMYJIOii.
36 l'eomerpuueckas nporpeccus. @opmyiia CyMMBbI P .
9 accMaTpuBaTh MPUMEPHI U3 PeasIbHOM KNU3HH, WILTIOCTPHPYIOIIHE
IIEPBBIX 7 YIIEHOB N'€OMETPUUYECKON IPOrPECCUN p PHrMEp P ’ pHpyfoIt
N3MEHEHHE B TEOMETPUIECKOI ITPOTPeCcCHH.
BI)IBOI[I/ITI) Ha OCHOBE JOKa3aTCJIbHbIX paccC )KI[CHI/Iﬁ OPMYIJIbI O6HICI‘O YJICHa
87 I'eomerpuueckas nporpeccus. dopmyiia CyMMBbl o . pacey Gopmy
. reOMETPHYECKOM MPOTrPECCHid, CyMMBI MIEPBBIX 71 YWICHOB;
MIEPBBIX /1 YIEHOB N'€OMETPUYECKON MPOrPECCUr PelIiaTh 3a0auM C HCTIONB30BAHMEM 3THX (BOPMYIL:
88 I'eomerpuueckas nporpeccus. dopmyna CyMMBbl
MEPBBIX 71 WICHOB T€OMETPUUECKON MPOTrPECCHH
89 Kontponbnas padora no reme
«I'eomeTpHYecKasi MpPorpeccusH
o BrimonaAT mepedop BCEBO3MOXKHBIX BAPUAHTOB IS TiepecyeTa 00BEKTOB WIIH
90 AHanm3 KOHTPOJILHOU PaOOTHI. DIIEMEHTHI

KOMOWHAIIUH.




KOMOHMHATOPUKH.

OJIEMEHTBI KOM6I/IHaTOpI/IKI/I.

[TpuMeHsTh IpaBUII0O KOMOMHATOPHOTO YMHOMKEHUS TSl pEILICHHs 3a1a4 Ha

91 ITprMepsl KOMOMHATOPHBIX 33124 HaXO0KJCHHE Yrciia 00bEKTOB WIIM KOMOWHAILIMIA;
92 9HCMCHTBI KOM6I/IHaTOpI/IKI/I. HepeCTaHOBKI/I Pacmio3naBath 3aga41 Ha OIIPEACICHNE YUCiia IEPECTAHOBOK U BBIIIOJIHATH
COOTBETCTBYIOIINEC BHIYUCIICHUS,
Pemars 3aa41 Ha BBIYUCIICHUC BEPOATHOCTHU C IPUMCHCHUECM
KOMOWHATOPUKH.
93 remenTs KoMGuHaTopuKH. TlepecTanorK [IpumeHaTs mpaBuiIO0 KOMOMHATOPHOTO YMHO)KSHI/IH JUIA pelIeHns 3a/1a4 Ha
HaXO0XXJACHHUEC YHCia 00BEKTOB WIIH KOM6I/IHaLII/II/I,
Pacno3naBath 3aa4u Ha OIIPCACTICHUC YUCJIa ICPCCTAHOBOK U BLIIIOJIHATH
94 DnemeHTHl KoMOuHaTOpuKU. [lepecTaHoBKH COOTBETCTRYIONIHE BEMHCIICHHS:
Pemars 3aJa4y Ha BBIYMCJICHNUEC BEPOATHOCTH C IPUMCHCHUEM KOM6PIH-KI/I
95 BHCMCHTBI KOM6I/IHaT0pI/IKI/I. Pa3MeH_IeHI/Iﬂ HpI/IMCHHTL npaBUIO KOM6I/IHaT0pHOFO YMHO)KSHI/ISI AJIg peHICHUA 3a1a4 Ha
HaXO0XICHHUEC YHCiia 00BEKTOB WU KOM6HHaI_II/II/I,
Pacrio3naBath 3aJa4u Ha OIIPE€ACTICHUEC YUCiia IEPECTAHOBOK U BBIIIOJIHATH
96 DneMeHThl KOMOUHATOpUKU. Pa3menienus COOTBETCTRYIONTHE BEMHCICHNS,
Pemars 3a/1a41 Ha BBIYUCJIICHHUE BEPOATHOCTH C IPUMEHCHUEM
97 DneMeHThl KOMOMHATOpPUKHU. Pazmemienus KOMOHHATOPHKH.
98 OnemeHTbl KoMOUHaTOpUKU. CoyeTaHus
99 DremenTs KOMGUHATOpHKH. CoueTAHMs [TpuMeHsITh paBUIIO KOMOHHATOPHOTO YMHO)KSHI/ISI JUIA pelIeHus 3a1a4 Ha
HaXOXKIEHHE YKCiIa 00bEKTOB WIM KOMOMHALUIA,
Pacmio3naBath 3aga4d Ha OIIPCACICHNE YUCiia IIEPECTAHOBOK U BBIIIOJIHATH
100 DneMeHThl KoMOuHaTopuku. CodeTaHus COOTBETCTRYIONIE BEHCIICHHL
Pemarp 3aJa4i Ha BBIYMCJICHUEC BEPOSATHOCTU C IPUMCHCHUCM
KOMOMHATOPHKH.
101 HavasbHble cBeIeHUS U3 TEOPUH BEPOSTHOCTEM.
[TonroToBka Kk KOHTPOIBHOM paboTe
102 KouTtpoabHasi padora mo teme «aeMeHTbI

KOMﬁHHﬂTOpI/IKI/I H TCOPUHU BEPOATHOCTH»

I'eomerpus




(2 yaca B HeleJ10, Bcero 68 yacon)

Bexkmopui

OTKi1apIBaTh BEKTOP OT JAHHOM TOUKH.

1 [TonsiTue BekTOpa
OTKJIag6IBaTh BEKTOP OT JAHHOU TOUKH.
2 [lonsTe BekTopa .
ITons30Barscs npaBujiaMu CTPOUTb CYMMY, Pa3HOCTb BEKTOPOB, BEKTOP,
3 CliokeHue U BBIYUTAHUE BEKTOPOB .
MOTYYarOIINICS IIPH YMHOXXEHHUH, BEKTOPa Ha YHCIIO.
[Tonb30Barbcs MpaBUIaMU CTPOUTH CYMMY, Pa3HOCTh BEKTOPOB, BEKTOP,
4 CrnoxeHue U BBIUNTaHUE BEKTOPOB o
MNOJIy4aromuurcs IMpu YMHOXKXCHHWHU, BEKTOPAa HA YHCJIO.
ITons30BaThCs npaBujaMu CTPOUTh CyMMY, Pa3HOCTb BEKTOPOB, BEKTOP,
5 CnoxeHue 1 BBIYNTaHUE BEKTOPOB o
MOJIy4YarOUmInuMrcCs IMpyu YMHOXKXCHHNHU, BEKTOPA Ha YK CJIO.
ITons30BaThCs IPaBHIIAMH CTPOUTH CYMM a3HOCTBH BEKTOPOB, BEKTO
6 YMHOX€EHHE BEKTOPA HA YHUCIIO A 1P P TN, P poB, P;
NOJIy4Yaromuurcs IMpu YMHOXKXCHHWHU, BEKTOPA HAa YUCJIO.
IIpuMmeHsTH omepanuu HajJ BEKTOpaMU K PELLICHUIO 3a1ad.
7 [IpumeHeHne BEKTOPOB K PELLIEHUIO 3a1a4
Haxomzm; CPE€OHIOIO JIMHUIO TPEYT'OJIbHUKA.
HpI/IMeHHTL OII€paliun HaJl BEKTOpaMH K PCHICHUIO 3aj1a4.
8 [IprMeHeHne BEKTOPOB K PELICHUIO 33]1a4
Haxonuth cpenHior JUHUIO TPEYrOdbHUKA.
Memoo Koopounam
PaCKJ’Ia,Z[BIBaTL BCKTOP ITO ABYM HEKOJUIMHCAPHBIM BEKTOpaM, HAXOJAHUTH
9 Koopaunars! BekTopa p Y . P pau,
KOOPAMWHATBI BCKTOPA, BBIMIOJIHATh JCUCTBUA HAl BEKTOPpAMHU, 3aTaHHBIMHA
KOOpAWHATaAMMU.
PaCKJ’Ia,Z[BIBaTL BCKTOP ITO ABYM HEKOJUIMHCAPHBIM BEKTOpaM, HAXOJAHUTH
10 Koopaunars! BekTopa p Y . P pau,
KOOpAUHATBI BEKTOPA, BBIMIOJIHATh JCUCTBUA HAal BEKTOPpAMHU, 3aTIaHHBIMHA
KOOpAWHATaAMM.
o Pemars HpOCTCfIH.IPIC 3aa4u B KOOPpAWHATAX U UCIIOJb30BATh UX IIPU PCIICHUN
11 [Ipocrelimme 3an1aun B KOOpAMHATAX
0oJiee CIOKHBIX 3a7ad.
o Pewats npocreiime 3aaa4i B KOOpANHATAX U UCIOJIb30BaTh UX MPU PELICHUU
12 [Ipocrenmue 3aga4u B KOOPAUHATAX
Oosee CIOKHBIX 3a/1a4.
. 3anuceIBaTh YPaBHEHHUS MPSIMBIX U OKPY>KHOCTEH, UCIIONb30BaTh YPaBHEHUS
13 VYpaBHEHHE OKPYKHOCTHU U NPSAMOM

Ipy pEeIICHNUU 3a1a4, CTPOUTHb OKPYKHOCTHU U MTPAMBIC, 3aIaHHBIC




YpaBHEHUSIMHU.

3anuceIBaTh YPaBHEHHUS MPSIMBIX U OKPY>KHOCTEH, UCIIONIb30BaTh YPaBHEHUS

14 YpaBHEHHE OKPYKHOCTHU U IIPSIMOU
Opu pCIICHUHU 3a/]a4, CTPOUTL OKPYKHOCTHU U MPAMBIC, 3aIaHHBIC
YpPaBHEHUSIMU.
o 3anuceIBaTh YpaBHCHUA IIPSAMBIX U OKPY)KHOCTeﬁ, HCIIOJIBb30BATh YPAaBHCHUA
15 YpaBHEHHE OKPYKHOCTH U IIPSIMOU
Opu pCIICHUHU 3a/]a4, CTPOUTL OKPYKHOCTHU U IMIPAMBIC, 3aIaHHBIC
YpaBHEHUSIMHU.
o 3anuceIBaTh YpaBHCHUA IIPSAMBIX U OKPY)KHOCTeﬁ, HCIIOJIb30BATh YPAaBHCHUA
16 Pemenue 3anau. CocTtaBiieHne ypaBHEHUI
o IIPY PELIECHUH 3a/a4, CTPOUTH OKPY>KHOCTH U MPAMBIE, 3aJaHHbIE
OKPYXHOCTH U IPSIMOI yPABHEHHAMHU
o PaCKJ’Ia,Z[BIBaTL BCKTOP ITO ABYM HEKOJUIMHCAPHBIM BEKTOpaM, HAXOJAHUTH
17 Pemenne 3amay. [TonroroBka Kk KOHTPOJIBHOM P 4 . p pam,
6 KOOpPAUHATBI BEKTOPA, BBIMIOJIHATh JCUCTBUA HAal BEKTOPpAMHU, 3aTIaHHBIMHA
| KOOpAUHATaMH.
3anmuceIBaTh YpaBHCHUSA NPSIMBIX U OKPY)KHOCTCﬁ, HCIIOJIB30BATh YPABHCHUA
IIpY PELICHUH 3a/a4, CTPOUTH OKPY>KHOCTH U MPSAMBIE, 3aJaHHbIE
YPaBHCHUSIMH.
18 KonTtposbHnasi padora no teme «KoopauHarsi
BEKTOpPa»
Coomnowenue Me;)fCOy
cmoponamu u yciamu
mpey2ojibHUKa. Cmumpuoe
np0u3ee0euue 6EKmMopoe
o dopMyaupoBaTh U UILIIOCTPUPOBATH OIT CACJICHUEC CUHYCa, KOCUHYCa U
19 AHanu3 KOHTpOJIbHOW paboThl. CHHYC, KOCUHYC, n 0 - Op . Ve J
tanredca yrioB ot (° mo 180°;
TaHTeHC yIia BbIBOAHTE OCHOBHBIE TPHTOHOMETPHUYECKOE TOXKIECTBO U (hOPMYIIBI
TIPUBCACHUA
dopMyaupoBaTh U UIIITIOCTPUPOBATH OIT CACIICHUEC CMHYCAa, KOCHMHYCa 1
20 CuHyc, KOCUHYC, TAHT€HC yIvla b 0 - Op . U J
TAaHTCHCA YIJIOB OT 0 a0 180 9 BLIBO,Z[I/ITB OCHOBHBIC TPUTOHOMCTPHUYICCKOC
TOX/IECTBO W (HOPMYIIBI IPUBEACHUS;
DopMyIHPOBATh U HILTIOCTPUPOBATEH OIT CACIICHUEC CHHYCa, KOCHHYCa U
21 CuHyc, KOCUHYC, TAHTEHC yTJIa pMyIHp g P e i

tanrenca yrios ot 0° 10 180°; BbIBOAMTE OCHOBHBIE TPUTOHOMETPUUECKOE




TOX/IE€CTBO W (DOPMYIIBI IPUBEICHNUS;

q)OpMYJ'II/IpOBaTI) 1 JOKa3bIBaThb TCOPEMbI CHHYCOB U KOCUHYCOB, IIPUMCHATH

22 CooTHolIeHNE MEKY CTOPOHAMHU U yIIIaMU
UX IIPH PELICHUH TPEYTOIbHUKOB
TpeyrojapHuKa. Teopema o miomanu
TPEYTOJIbHUKA
q)OpMyJ'H/IpOBaTL 1 JOKa3bIBaTb TEOPEMBI CHHYCOB U KOCHUHYCOB, IIPDUMCHATH
23 CooTHOLIEHNE MEXAY CTOPOHAMU U yIIIAMH
HX IIPU PELIEHUU TPEYTOJIBHUKOB
TpeyroipHuKa. Teopema cuHyCOB
(DOPMyJ'II/IpOBaTL 1 JOKa3bIBaTh TCOPEMBI CHHYCOB U KOCUHYCOB, IIPUMCHATH
24 CooTHOIIEHNE MEKTy CTOPOHAMU U yIIIaMU i
T HX IIPU PELIEHUU TPEYTOJIBHHUKOB;
TpeyronbHIKA. LeopeMa KOCHHYCOB OOBSICHATH, KaK UCIIONIB3YIOTCSI TPUTOHOMETPHUECKUE (POpMyITBI B
HU3MCPUTCIIbHBIX pa60Tax Ha MECTHOCTH
q)OpMyJ'H/IpOBaTL 1 JOKa3bIBaTb TEOPEMBI CHHYCOB U KOCHUHYCOB, IIPDUMCHATH
25 CooTHOLIEHNE MEXAY CTOPOHAMU U yIIIAMH i
P HX IIPU PELIEHUU TPEYTOJIBHHUKOB;
TpeyronbHUKA. TCHICHUS TPCYTOIBHUKOB OOBSCHATH, KaK UCTIONB3YIOTCSI TPUTOHOMETPHYECKUE (YOPMYIIBI B
HU3MCPUTCIIbHBIX pa60Tax Ha MECTHOCTH
DopMyITHPOBATE OII COCICHUA TiIIa MEX]I BCKTOpaMH H CKaJIAPHOTO
26 CkansipHO€ TTPOU3BEICHUE BEKTOPOB PMYJTHP P ) Y Y P P
TPOU3BENCHUS BEKTOPOB;
BriBoauTs hopMyity ckanspHOTO MPOU3BEICHHUS Yepe3 KOOPAUHATHI BEKTOPA;
dopmynupoBaTh OI CACJIICHUA TiIa MCKAO BEKTOpaMHUu H CKaJIAPHOIO
27 CkansipHoe pOu3BeICHUE BEKTOPOB PMYHIP peX Y Y P P
TPOU3BENCHUS BEKTOPOB;
BriBomuTh hopMyiy ckanxsipHOTO TPOU3BEACHHUS Yepe3 KOOPAMHATEI BEKTOPA;
BLIBOI[I/ITL OPMYI1Y CKAJIAIPHOI'O IIPOU3BCACHUA YEPE3 KOOPAUHATHI BEKTOPA,
28 Penrenne 3amau I P p P p pa,
(I)OpMy.]'II/IpOBaTL A 00OCHOBELIBATH YTBCPKACHUC O CBOMCTBAX CKaJLAPHOIO
IIPOU3BEICHUS,
Wcnonp3oBars CKaJIAPHOC NPOMU3BCACHUC BCKTOPOB ITPU PCIICHUUN 3a1a4
29 KonTpoabHnas padora no teme «CooTHOLIEHHE

MEKAY CTOPOHAMH W YIJIaMH TpPeyroJibHHKA.
CkaJyisipHoe Mpou3BeleHNe BEKTOPOBY

Anuna okpyxmcnocmu u
no0waos Kpyza




DopMynTupoBaTh ONpeneIeHne TPABHIFHOTO MHOTOYTOJIFHUKA;

30 AHanm3 KOHTpONIbHOU pa0oTHI. [IpaBuiibHBIC
MHOTOYTOTbHUKHI
DopMyITUPOBATH OIPE/ICIICHIE TPABUIBHOTO MHOTOYTOJIbHIKE;
31 [IpaBunbHbIE MHOTOYTOJIBHUKH. OKPYXKHOCTb, PMysIp P P 4 ’ .
DopMynupoBaTh U TOKAa3bIBATH TEOPEMBI 00 OKPYKHOCTSIX, OMIMCAHHOW OKOJIO
OMHCAHHAA OKOJIO NMPABHIILHOTO MHOTOYTOIBHIKA | 11oap N1y oroyrosbHUKA H BITHCAHHOI B HETO;
BbiBoquTh M HCMONB30BaTh (GOPMYIBI Ui BBIYMCICHHUS ILIOMIATN
IIPaB.MHOTOYT'OJIbHAKA
DopMyITHPOBATH OMPEACICHNHE MPABUILHOTO MHOTOYTOJIBHUKA;
32 [IpaBunbHBIE MHOTOYTOJIBHUKH. OKPYKHOCTb, .
. DopMyYITHPOBATH U JI0KA3bIBATH TEOPEMbI 00 OKPYKHOCTSIX, OITMCAHHOM OKOJIO
BIMCAHHAs B IPABUJILHBIN MHOTOYTOJIBHUK [IDAB. MHOTOYTOIbHHKA 1 BIHCAHHON B HETO,;
BLIBO]II/ITB 1 UCIIOJIB30BATh q)OpMyJ'IBI JUIA BBIYHCIICHUSA IIIOIIa 11
[PaB.MHOTOYTOJIbHHUKA
DopMyITHPOBATh ONPEACICHNHE TPABUILHOTO MHOTOYTOJIBHUKA;
33 [IpaBuiibHBIE MHOTOYTOJIBHUKH. DOpMYITbI AJ1s1 .
@opMyTUpOBaTh U JTOKA3bIBATH TEOPEMBI 00 OKPYKHOCTAX, OIIMCAHHOW OKOJIO
SIS CEIEIE 1R 1B LONN R Dot HpaBHHBHOFO o IIpaB.MHOTI'OYT'OJIbHUKA 1 BIIMCAHHOMU B HETO,
MHOI'OYI'0JIbHUKA U painyca BIIMCAaHHOU BBIBOIUTE ¥ MCTIONB30BaTh ()OPMYJIbI JUISl BHIYUCIIEHHS ILIOMIAI1
OKPY>KHOCTH MPaB.MHOTOYTOJIbHUKA
OOBSICHSITh TOHATHS JJIMHBI OKPYXXHOCTH W IUIONMIAH KPYyra; BBIBOAUTH
34 JnHa OKpyXHOCTH
(bOpMyJH)I IJId BBIYUCIICHUSA OIIMHBI OKPYXHOCTU W MJIMHBI OYTd, IUIOLIIaIN
Kpyra ¥ IUIOIIAH KPyrOBOrO CEKTOpa
OOBSICHSITh TOHATHS JJIMHBI OKPYXXHOCTH W IUIONIA[H KPYyra; BBIBOAUTH
35 JlmuHa OKpy>KHOCTH
(opMyInbI Ul BBIYUCICHUS UTMHBI OKPY:KHOCTH W JUTMHBI JYTH, IUIOMIAIN
Kpyra ¥ IUIOIIAIH KPyrOBOrO CEKTOpa
OOBSICHATE TOHATHS JJIMHBI OKPYX>XHOCTH U IUIOIIAaAW Kpyra, BBIBOJAWTH
36 [Tnomane kpyra 24 PyTa;
(opMyInBI [UISl BBIYUCICHUS UTMHBI OKPY:KHOCTH W UTMHBI JYTH, IUIOMIAIN
KpyTra H IUIOMIA{ KPYTOBOTO CEKTOpa
OOBSICHATE TOHATHS JJIMHBI OKPYX>XHOCTH U IUIOIIAAW Kpyra, BBIBOJAWTH
37 [Tnomane kpyra Py PyTa;
q)OpMyHLI AJId BBIYUCIICHUSA MUIMHBI OKPYXHOCTU W MJIMHBI YT, IUIOIIaIn
Kpyra H IUIOMIAa{ KPYTOBOTO CEKTOpa
OObSICHATh TIOHSTHS [UIMHBI OKPYXHOCTH W IUIONIAJN KPYra; BBIBOJHUTH
38 Pemenue 3amay. [Inomane KpyroBoro cekropa Py pyrd,
q)OpMyHLI AJId BBIYUCIICHUSA MUIMHBI OKPYXHOCTU W MJIMHBI YT, IUIOIIaIn
Kpyra ¥ IIOIIaIi KPyroBOro CEKTOpa
OObSICHATh TIOHSTHS [UIMHBI OKPYXHOCTH W IUIONIAJN KPYra; BBIBOJHUTH
39 Pemenue 3amay. [Inomane KpyroBoro cekropa Py pyrd,

(hopMynBl TS BBIYWCIICHUS IUIMHBI OKPY)KHOCTH W JJIMHBI TYTH, TUIOIIATH
KpyTa U IUIOMIaJN KPYTOBOTO CEKTOpa




OOBSCHATh TOHSATHUS JJIMHBI OKPYKHOCTU M IIIOMIAAM Kpyra, BBIBOOAWUTH

40 Pemenue 3agau. [loaroroBka Kk KOHTPOJIBHON
5 (hopMyBl TS BBIYMCIICHHS JJIHHBI OKPYXXHOCTH W JIJIMHBI JyTH, IUTONIAIA
RIS KpyTa M IUIOMIAAN KPYTrOBOTO CEKTOPA;
[TpumenaTs 3tu GopMyIIBI IPH pENIeHUH 3a7ad
41 Kontponbnas padora no teme «/limmna
okpy:kHocTH. [L1omaas kpyra»
euosrcenue
42 A o 6 H O6T)HCH$ITB, YTO TaAKO€ OTO6pa)KeHI/Ie IIJIOCKOCTH Ha 06651, U B KaKOM CJIy4yac OHO
HaJIA3 KOHTPOHBHOH pa OTBI. OHATHC Ha3bIBaCTCA IBUKXCHUEM IIJTIOCKOCTH,
JIBUKECHUS
43 H O6T)$ICHHTI:, YTO TaKO€ 0T06pa)KeHI/Ie IJIOCKOCTH Ha ce0sS M B KaKOM cjlygya€ OHO
OHATHE IBHKCHHUA Ha3bIBaCTCA ABUKXCHUEM ITIJIOCKOCTH,
44 H O6’B$ICH$ITL, YTO TaKoO€ 0T06pa)[(eHI/IC IUIOCKOCTH Ha Ce0S M B KaKOM Cjlydac OHO
OHATHUC IBIKCHUA Ha3bIBACTCA ABUXCHUEM IIJIOCKOCTH,
4 o OOBSCHATH, YTO TAaKOE MapaUIeTbHBIN IEpEeHOC U MOBOPOT, 0OOCHOBHIBAThH, YTO 3TU
5 HapaJ'IJ'IeJ'ILHBII/I IIEPEHOC U IMIOBOPOT 0TOOPaKECHHUS TUIOCKOCTH Ha CeO0s ABJISIFOTCS IBUKCHUSIMU
46 H o O6’I>$ICH$ITI>, YTO TAKO€ napanneanLIﬁ MEPEHOC U MOBOPOT, O6OCHOBI>IBEITI>, 4YTO 3THU
apaJ'IJIeJ'IBHLII/I HepeHOC u HOBOPOT 0T06pa)KGHI/IFI IUIOCKOCTH Ha Ce0s SIBISIOTCS JBMOKCHUAMU
47 n . OOBSACHATDH, YTO TAKOE MapaUIeIbHBIM MEPEHOC U MOBOPOT, 00OCHOBBIBATH, YTO ATH
apaHHeHLHBH/I HepeHOC H HOBOPOT OTO6pa)KeHI/I5I IUIOCKOCTH Ha ce0s SIBIISIOTCS JABUXXCHUAMU
48 P O6T)HCH$ITB, YTO TaKo€ OcCe€Basgd CHUMMETpUA napannenLHHﬁ NEPEHOC U IOBOPOT,
CLICHUC 3a/1a4 O6OCHOBBIB3.TB, YTO 3TH 0T06pa>1<eH1/151 IUIOCKOCTH Ha ce0sl IBIIOTCS JABMXKCHUSAMMU,
I/IHHIOCTpI/IpOBaTI) OCHOBHBIC BHIBI HBH)KCHHﬁ, B TOM 4YHCJIE C IIOMOIILIO
KOMITBIOTEPHBIX ITPOrpaMM
49 KonTpoabHas pa6ora no teme «/IBuskeHus»
Hauanvnwie ceedenusn usz
cmepeomempuu
N OOBSICHUTb, YTO TAKOE MHOTOTPAHHUK, €T0 IpaHu, pEOpa, BEpIIUHBI
50 AHaIn3 KOHTPOJIbHON paboThl. MHOTOTpaHHUKH. ’ P ’ parit, pebpd, Bep ’

[Ipusma

JHUaroHajiu, BBIHyKJII)II‘/'I MHOT'OT'paHHUK; 7-yTOJIbHAas IIprU3Ma U €€ 3JICMCHTEI,
HAaKJIOHHAasA Mpu3Ma,




OmpeneneHue mapauiesieuIeaa, mpsMoro; GopMyIupoBaTh 1 000CHOBBIBATH

51 Mmuororpannuku. [Tapannenenunen . .
YTBEP)KACHUE O CBOMCTBE AMArOHAaJICH 1 0 KBaJpare JHaroHau
HPSIMOYTOJIBHOTO MApaJlIeNICITHIICAA.
OOBsICHATB, YTO TaKO€ 00BEM MHOTOTPAHHUKA; BBHIBOAUTH (opMyiy oObema

52 Muororpannuku. O6bsem Tena ’ P ’ (opmysty
IPSIMOYTOJIBHOTO TapaJuIeIeUIIe a.
O6’I)$ICH5[TI: Kakom MHOT'OT'paHHUK HAa3bIBACTCSA HHpaMHI{Oﬁ, YTO TAaKO€

53 MHororpannuku. [Iupamuna
OCHOBaH¥e, BepLINHA, OOKOBbIE IPaHH, OOKOBBIC peOpa 1 BHICOTA MUPAMHUIBL;
armodeMa nUpaMHIbl, IPIMas TMpaMuia, 00bEM ITHPAMH b
OOBSICHSTB, KaKOE TEJI0 HA3bIBACTCS LIMIIMHAPOM, YTO TAKOE €r0 0Ch, BBICOTA,

54 Tena n noBepxHocTH BpauieHus. Llnwmmnap
OCHOBaHWs, pajilyc, 00KOBasi MOBEPXHOCTH, 00pasytouue, GopMysisl o0beMa 1
IJI0IAaaM GOKOBOI OBEPXHOCTH IIMJIMHpA
OOBSICHSTB, KaKOE TEJI0 HAa3bIBACTCSI KOHYCOM, YTO TaKOE €ro OCh, BHICOTA,

55 Tema n noBepxHocTy BpauieHus. Konyc
OCHOBaHHe, OOKOBasI MOBEPXHOCTH, 00pasyomue, GopMyIibl 00bemMa U
10NN OOKOBOIT IOBEPXHOCTH KOHYCA.
OOBsCHATH, KaKasi IOBEPXHOCTh Ha3bIBAaCTCs cHepoil M KaKoe TesIo

56 Tena u moBepxHoctu Bpamienus. Chepa
HazbIBaeTCA MIAPOM, YTO TaKOE PaanyC U AHaroHanb chepsl (mapa), GopMyITsl
o0beMa I1apa u mionaau chepol
OOBsCHATH, KaKas IOBEPXHOCTh Ha3bIBAaCTCs cHepoil M KaKoe TelIo

57 Tena u moBepxHocTu Bpauienus. [1lap
HAa3bIBACTCS IIAPOM, YTO TAKOE PAAUYC U THaroHajb cdepsl (apa), GopMysbt
o0beMa I1apa u mioniaau chepol

58 006 akcromax IUITaHUMETPUU

59 00 akcmomax TIaHUMETPUH

60 [ToBTOpenue: @urypsl INIAHUMETPUU U UX

OCHOBHBIE CBOMCTBA
61 [ToBTOpenue: CoBepiieHCTBOBAHUE HABBIKOB
pemenus 3ana4 1no reme « TpeyroapHuKmn»
62 [ToBTrOopenue: OKpyKHOCTh
63 [ToBTOpeHue: YeTblpexyroabHUKH.

MHOroyroiasHUKU




64

[ToBTopenue: CoBepilIeHCTBOBAHUE HABBIKOB
pelieHus 3a7a4 no TemMe «YeTbIpexyroIbHUKH.

MHOTOYTOJTbHUKI

65 [ToBrOopenue: Bekropbsl. MeTon KoopauHar.
JBrKeHusl.

66 IloBTOpenue: Utorosasi KOHTpoOJbLHAsE padoTa

67 IToBropenue: [Tonroroka k 'MMA

68 [ToBTOpenue: IloaroroBka k ['MA

COILEPKAHUE KYPCA MATEMATHUKHU




Apudpmernka (2404)
HarypajabHbie yncia

Jlecatnunas cucteMa cuucienus. HarypanbHbplil psg. ApudMeTndeckne NeUCTBHS C HaTypaIbHBIMU unciaaMu. CBOWCTBa apu(METHUCSCKUX JICHCTBHI.
[lonsiTue O cTenmeHW C HaTypajdbHBIM mMokazaTeneM. KBaapar u kyO uucia. YucinoBble BBIpAXEHHS, 3HAUYEHHWE YMCIOBOTO BhIpaxeHus. [lopsaox
NEHCTBUI B YHMCIOBBIX BBIPAKEHHSIX, HCIOIB30BaHUE CKOOOK. PelieHue TEKCTOBBIX 3a1ad apupMeTHUYecKUMH criocobamu. [lenutenn M KparHBbIE.
HauGonpmumii o0t nenurenb, HauMeHbIee ooiiee kparnoe. CBoiicTBa nenumoctu. [lpusnaku nenumoctu Ha 2, 3, 5, 9, 10. IIpocthie u cocTaBHbBIE
yrcna. Pa3noxkenue HaTypaiabHOTO YKCiIa Ha IPOCThIE MHOXKUTENU. J{eJieHre ¢ ocTaTkoM

Apoon

OObIkHOBEHHBIE poOu. OCHOBHOE CBOUCTBO Jpobu. CpaBHEHHE OOBIKHOBEHHBIX Apo0eil. Apudpmerndeckue AeHCTBHS C OOBIKHOBEHHBIMH JPOOSIMH.
Haxoxxaenue yactu OT 1ENOro W 1ejaoro mo ero dactu. Jecaruunsie apoOu. CpaBHEHHE NECATHUYHBIX Ipobel. Apudmernyeckue AeWcTBUSA C
JNECATUIHBIMHU Apo0simu. [IpencraBieHne NecATUYHON ApoOM B BUIE OOBIKHOBEHHOH IpoOM W OOBIKHOBEHHOHW B BHJE JeCATHYHOH. OTHOIICHHUE.
[Iponopuusi, OCHOBHOE CBOMCTBO mponopuuu. [IponeHThl, HaxOXKJEHHE MPOLUEHTOB OT BEJIWYMHBI M BEJIMYMHBI MO €€ NPOLEHTaM, BbIPaKCHHE
OTHOIICHHUS B TIPOLIEHTaX. Penienne TeKCTOBbIX 33134 apu(hMETHIECKUMH CIIOCOOaMu

PaunuonajnLHBIE YHCIa

[TonoxuTenbHble U OTPULIATEIbHBIE YHCIIA, MOAYNb Ynciia. MHOXXECTBO LEBIX Ynucel. MHOXECTBO PAllMOHATIBHBIX YUCENT; pallMOHAIIBHOE YUCIIO KaK
m -~

OTHOIIIEHHE — , TJIe M- IeJI0€ YUCII0, N — HaTypajbHOe yucio. CpaBHEHUE pallMOHAIBHBIX YHcel. ApupMeTHYECKUe NeHCTBUS C PallMOHATBHBIMH
n

yuciaamu. CBolicTBa apupMeTHuecKuX AecTBUi. CTENEeHb C LEIbIM IOKa3aTeIeM.

JlelicTBHTEJIbHBIE YHCIA.

KBaaparuslii kopenb u3 yncia. Kopenb Tperbeit crenenu. [TonsaTre 00 HppalMoHaIbsHOM YKciie. ppalMoHaIbHOCTb YHCIa /2 U HECOU3MEPUMOCTD
CTOPOHBI M JWaroHanu KBaapaTa. JlecATUuHblE NPUOIMKEHUS HPPAIMOHATIBHBIX YuCel. MHOXKECTBO AEMCTBUTENBHBIX YHUCEN; MpeICTaBICHHE
JEHCTBUTENHHBIX YHCEI B BUJIE OCCKOHEUHBIX JIECITHUHBIX Jpobeit. CpaBHeHHE NeiCTBUTENHHBIX uncel. KoopauaarHas npsMas. M300paxenne yucen
TOYKAMH KOOPJAMHATHOW MPsAMOI. UUCIIOBBIE TPOMEKYTKHU.



I/I3Mepe}mﬂ, l'[pPIﬁJ'lH)KeHHﬂ, OICHKH. 3aBuCUMOCThH MEXKAY BEITMYNHAMU

Enununel n3MepeHust UIMHBI, IUIOMIaau, oObema, Macchl, BpeMeHH, CKOpocTU. [Ipumepsl 3aBUCHMMOCTEN MEXIYy BEIMYMHAMH CKOPOCTb, BpeMs,
paccTosiHue; IPOU3BOIUTENILHOCTD, BpeMs, paboTa; 1ieHa, KOJIMYECTBO, CTOMMOCTb U Jp.. [IpencTaBnenue 3aBucumocteit B Bujae hopmyil. BeraucneHus
no popmynam. Pemienne TeKCTOBBIX 33/1a4 apuPMETHUECKUMHU CIIOCO0aMH

Aureopa (2004)
Adaredpanyeckne BbIpaKeHHUsI.

bykBeHHBbIE BbIpakeHHs (BbIpakeHHsI ¢ MmepeMeHHoH). YwuciaoBoe 3HaueHHEe OyKBEHHOTO BbIpakeHHs. JlomycTHMble 3HA4eHHUsS TEPEMEHHBIX.
[ToncranoBka BBIpaKeHUH BMeCTO mepeMeHHbIX. IIpeoOpa3oBaHue OyKBEHHBIX BBIDAKCHMH HA OCHOBE CBOMCTB apU(pMETHYECKHX ICHCTBUI.
PaBeHcTBO OykBeHHBIX BbIpaskeHUI. ToxxkaecTBo. CreneHb C HaTypaslbHBIM IOKa3areneMm U e€ cBoiicTBa. OnHOwIeHbl M MHOTOwWwIeHbl. CTeneHb
MHorowieHa. Cl0oK€HHE, BBIUUTAHUE U YMHOXEHHME MHOTrO4JIeHOB. DOpMyIbl COKPALEHHOIO YMHOXEHHMS: KBaJIpaT CyMMBbl M KBaJIpaT pPa3HULIBI.
®opmyIbl pa3HOCTH KBaJparoB. [IpeoOpa3zoBaHue 11€70T0 BhIpaKeHHsI B MHOTOWJIeH. Pa3nokeHrne MHOTOWJIEHOB HA MHOXKUTEIH. MHOTOWIEHBI C OTHOM
nepemeHHoil. Kopenb MHorounena. KBagpaTHblil TpexusieH; pa3ioKeHue KBaJpaTHOTO TPEXWIeHA Ha MHOXHUTENIU. Anredpanueckas qpoOb. OCHOBHOE
cBOMcTBO anreOpanyeckoi npoOu. CrokeHue, BhIYUTaHHE, YMHOXEHHE, JieJeHne anreOpanueckoil apoOu. CreneHb ¢ IeNbIM IoKa3areiaeM U eé
cBoiicTBa. PammoHanmbHBIE BBIpaXEHUS MW MX IpeoOpasoBanus. JlokazarenbcTBO ToxJecTB. KBaaparHeie KopHu. CBOHCTBa apu(pMETHYECKHX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K TPE0Opa30BaHUIO YHCIIOBBIX BBIPAXKEHUHN U BHIYMCICHUSIM.

YpaBHeHus.

VYpaBHeHue ¢ ogHoW mnepeMeHHOH. KopeHb ypaBHeHus. CBOICTBa YHMCIIOBBIX DPAaBEHCTB. PaBHOCHMIBHOCTH ypaBHEHHUs. JIMHEHHOE ypaBHEHHE.
KBanparHoe ypaBHeHue: ¢popMyia KOpHEH KBaApaTHOTO ypaBHeHHs. Teopema Bueta. Permenune ypaBHeHHM, CBOIAIINXCSA K JTMHEHHBIM M KBaJIPaTHBIM.
[Tpumeps! perieHus ypaBHEHUN TpEThel M YeTBEPTON cTeneHH. PemeHre ApoOHO — pallMOHANbHBIX YPaBHEHUH. YpaBHEHHE C JBYMs II€PEMEHHBIMHU.
JluneiiHoe ypaBHEHHE C JBYyMsl MEepEeMEHHBIMU, MPUMEPHI PEIICHUs ypaBHEHUH B LeibIX unciax. CucreMa ypaBHEHUH C JByMsI I€pEMEHHBIMHU.
PaBHOCUBHOCTE cucTteM. CHCTEMBI ABYX JIMHEHHBIX YPAaBHEHUH C IByMs IEPEMEHHBIMU; PELLIEHUE NIOJCTAHOBKOM U cioxeHueM. [Ipumeps! pemenus
CUCTEM HEJIMHEWHBIX ypaBHEHUH C JBYMs INEpPEeMEHHBIMH. PerieHue TeKCTOBBIX 3ajay ajireOpanyeckuM crocoOoM. JlexapToBbI KOOpAMHATHI Ha
IockocTH. I'paduueckass MHTEpHpeTaluss ypaBHEHUs C JIBYMS NepeMeHHbIMH. ['paduk JTUHEHHOro ypaBHEHHs C JByMs INE€PEMEHHBIMH; YIJIOBOM
K03 pUIIMEHT NpsSIMOM; yCIIOBHE MapaieIbHOCTU MpsIMbIX. ['paduku mpocTelMxX HEeNIWHEHHBIX ypaBHEHUI: mapaboia, runep0osia, OKpyKHOCTb.
['padmueckas HHTEpIIPETALIUS CUCTEM YPaBHEHH C IByMsl IEpEMEHHBIMU.

Hepasencrsa.



UucnoBble HEpaBeHCTBA U MX CBOMCTBAa. HepaBeHCTBO ¢ OnHOM nepeMeHHOH. PaBHOCMIBHOCTH HEpaBEHCTB. JIMHEHBIE HEPABEHCTBA C OJHOM
nepeMmeHHoi. KBaaparueie HepaBeHCTBAa. CUCTEMBI HEPABEHCTB C OHON MEPEMEHHOM.

DOyaxnun(65 u)
OcHOBHBIE TOHATHSA

3aBucuMocTH Mexay BennunHamu. [Ipencrasienue 3aBucumocteit popmynamu. [lonsarue pynkunn. OOnacTe onpeneneHus 1 MHOKECTBO 3HAYEHUN
¢ynkuun. CriocoOsl 3ananust GyHkiuu. ['padpuk Gynxmun. CpoiictBa (yHKUMH, MX oToOpaxeHus Ha rpaduxe. [Ipumepsl rpaguKoB 3aBUCUMOCTEH,
OTPaXKAIOUINX PEATbHBIEC POLIECCHI.

YucaoBbie PyHKIUM.

@DyHKIMH, ONMUCHIBAIOUINE MPAMYI0 M 0OpaTHYIO MPONOPIMOHAIbHBIE 3aBUCUMOCTH, UX Tpaduku U cBoiicTBa. JIuneitHas (yHkums, e€ rpaduk u
cBoiictBa. KBagparuunas ¢ynkuus, e€ rpaduk u cBoiictBa. CreneHHble (YHKIMM C HaTypajbHBIM IMOKa3aTteneM 2 u 3, ux rpaduku U CBOICTBA.

Ipaduxu Gynximit y = /x ,y = /x,y= |>|.
Yuc/I0BbI€e M0CI€10BATELHOCTH.

[lonATHe YKMCIOBOM MOCIENIOBATENILHOCTU. 3a/laHie MOCIEeI0BATEIbHOCTH PEKYPPEHTHOH (opmynoil u Gopmynoit n-ro uiena. Apudmerudeckas u
reomeTpuyeckas rnporpeccud. @opmynbl N-ro 4ieHa apupMETUUYECKON M IeOMEeTpPUYECKOW MPOrpeccHil, CyMMbl MEPBbIX n ujeHOB. M300paxkeHue
YJICHOB apU(PMETUUYECKOM M T€OMETPUYECKOM Nporpeccuii TOUKaMyu KOOPAUMHATHOM IUIOCKOCTH. JIMHEHHBIM M AKCOHEHUMaIbHBIA pocT. ClloKHBIE
IIPOLICHTHI.

BepositHocTh U cTaTucTUKA(S0 1)
Onncanue CTATUCTUKH.

[Ipencrapnenue NaHHBIX B BHAE Tabnuil, auarpamm, rpadukoB. CryuaiiHas u3MEeHYHMBOCTh. CTaTUCTHUYECKHE XapaKTEPHCTUKM HAOOpa JaHHBIX:
cpeaHee apupMeTHIecKoe, MelaHa, HauOoJblllee U HauMEeHblllee 3HaueHue, pazmax. [IpencrasieHne o BEIOOPOYHOM UCCIIEI0BAaHHH.

Cay4aiinblie COOBITHSI U BEPOATHOCTD.

[lonatue o ciydyailHOM OIBITe W CllydailHOM coObiTu. Yacrora ciydailHOro coObiTHs. CTaTHCTUYECKUH MOAXOA K TOHSTHIO — BEPOSTHOCTH.
BeposTHOCTH NPOTHBONONOXKHBIX COOBITHH. JlOCTOBEpPHBIE MU HEBO3MOXKHBIE COOBITHS. PaBHOBO3MOXXHOCTH coObITHH. Kitaccuueckoe ompeneneHue
BEPOSITHOCTH.



Komo0Ounaropuka.
Pemenne koMOMHATOPHBIX 33/1a4 iepedopoM BapuanToB. KomOnHaTopHOe npaBmiio yMHOKeHH. [lepecTanoBkU U pakTopuall.
DJIeMeHTBbI aJIredpbl

Wcnonp3oBanne OykB s OOO3HAYeHHs] YHCEN, JUIsl 3alliCH CBOWCTB apupMeTHUeCKUX JAeWcTBUN. BykBeHHblEe BbIpaKEHHS (BBIpaXKEHHS C
nepeMeHHbIMU). YuciioBoe 3HaueHHe OyKBEHHOTO BBIpRXXEHHUS. YpaBHEHHE, KOpPEeHb YypaBHEHMsA. HaxokJeHHe HEHW3BECTHBIX KOMIIOHEHTOB
apuMeTUIECKUX JEHCTBUM.

T'eomeTpusi(255 4)
Harnsanas reomerpus

Harsnaele npeacraBieHuss o Qurypax Ha IUIOCKOCTH: IpsiMasi, OTPE30K, JIyd, yroj, JIOMaHas, MHOTOYTOJbHHMK, MPAaBUIbHBIH MHOIOYTOJbHHUK,
OKPY>KHOCTb, KpYyT. UeThIpexyroibHHUK, NPSMOYTOJbHUK, KBaapaT. TpeyroibHUK, BUIBI TPEYrodbHHUKOB. 300paskeHUE TeOMETpHUYECKHX QUryp.
B3anMHOe pacnionokenue AByX NpsAMbIX. B3auMHOE pacIioyioKeHHE ABYX OKpYKHOCTEH. B3anmMHOE paclonoKeHue NpsMOM M OKpYKHOCTH. J[imHa
oTpeska, JoMaHou. [lepumerp MHoroyroiapHuka. EnquHuiel uamMepenus AnuHbl. M3MepeHne NIuHbBl OTpe3Ka, MOCTPOCHHE OTPEe3Ka 3alaHHOM JIJIMHBI.
VYron. Bunser yros. I'pamycHas mepa ymia. VM3MepeHue w MOCTPOCHHE YIIIOB C MOMOIIBIO TpaHcmoptupa. [loHsTHe momaan Qurypsl, eIdHUIIBI
u3MepeHus riomaay. [lnomans npsMoyroabHUKa, KBajapara. PaBHoBenukue ¢urypsl. HarnsgHble mpeacTaBieHus O MPOCTPAHCTBEHHBIX (UTYpax:
Ky0, nmapautenenumnes. M3o0paxkenue mpocTpancTBeHHBIX Guryp. [Ipumepsr ceuenuii. [lonsarue odbema, enuHUIBI 00beMa. OObEM MPSIMOYTOITBHOTO
napajuienenunena, kyoa. [loustiue o paBenctse ¢uryp. LlenTpanbHas, oceBast U 3epkaibHas ciMMeTpHH. V300paxeHre CHMMETPUYHBIX GUTYD.

I'eomerpnyeckue purypsl.

[Ipsimbie u yrel. Touka, npsiMasi, INIOCKOCTb. OTpe30K, JIyd. Yroia. Buasl yrnos. BeprukanbHble 1 cMexkHbIe yIibl. buccektpuca yma. IlapamiensHbie
u nepecekaromuecs npsMeie. [lepneHaukynspHsle mpsiMble. TeopeMbl O NapajIeIbBHOCTH M MEPHEHAMKYJIAPHOCTH INpsMbIX. lleprnenauxymnsap n
HaKJIOHHas K mnpsaMoil. CepenuHHBIM NEPNEHIUKYISp K OTpe3Ky. leomerpuueckoe Mmecto TouyeK. CBONCTBO OMCCEKTPHUCHI yIlla CEPEIUHHOTO
HNepHeHIuKysipa K oTpe3Ky. TpeyronbHuk. Beicota, MenuaHna, OuccekTpuca, cpeHss JUHHUS TpeyroibHUKA. PaBHOOeIpEHHbIE U PABHOCTOPOHHME
TPEYTrOJIbHUKM; CBOMCTBA M NPU3HAKK PaBHOOEIPEHHOIO TpeyroyibHUMKA. [Ipu3Haku paBeHCTBAa TpEYroJbHUKOB. HepaBeHCTBO TpEyroJbHHUKOB.
CooTHoIIEHHE MEXly CTOPOHAMHU M yIIaMH TpeyroibHuka. CyMMma yIiioB TpeyroibHuKa. BHemHue ymisl TpeyronbHuka. Teopema Paneca. [lonobue
TpeyroinbHUKOB. [Ipu3Haku monobust TpeyronbHukoB. Teopema Ilugaropa. CuHyc, KOCHHYC, TaHI'€HC, KOTAaHT€HC OCTPOTO yIVIa NMPsIMOYTOJIBHOTO



TpeyroapHuka W ymioB or 0 mo 180 rpangycoB; mpuBeeHHME K OCTpOMY yIily. PelieHue npsiMOYyrolbHBIX TpEyrojbHUKOB. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. DOPMyIBI, CBA3BIBAIOIINE CUHYC, KOCUHYC, TAHI'€HC, KOTAHTEHC OJHOIO TOTO K€ ymia. PenieHue TpeyrolbHHUKOB:
TeopeMa KOCHHYCOB U T€OpEMa CHHYCOB. 3aMeuaTesIbHble TOUKU TpeyroibHHKa. YerblpexyroiabHUK. [lapanienorpaMM, ero cBOMCTBa M HPU3HAKH.
[TpsmMoyronbHUK, KBaapar, poM0, UX CBOWCTBA M MpU3HAKU. Tpameuus, CpeqHssl JUHUSA Tpaneuuud. MHOroyrojibHUK. BBIMyKible MHOTOYTOJBHHUKH.
CyMMa yIyioB BBIITYKJIOTO MHOTOYTojbHUKA. [IpaBuinbHble MHOTOyronbHUKUA. OKpyXHOCTH U KpyT. Jlyra, xopna. Cextop, cerMeHT. LlenTpanbpHbiii yrod,
BIIMCAHHBIM YTrOJ; BEJIMYMHA BIMCAHHOIO yIia. B3auMHOE pacrnonokeHue NpsIMOM M OKPYXKHOCTH, JIByX OKpyKHOCTeW. KacarenpHas m cexymas k
OKpPY>KHOCTH, UX CBOICTBAa. BriucanHble ¥ ONMCAHHBIE MHOTOYTOJbHUKU. OKpPYKHOCTb, BIIMCAHHAS B TPEYTOJIbHUK, U OKPY>KHOCTb, OITMCaAHHAsI OKOJIO
TpeyroibHUKa. BrycaHHble W ONMUCAHHBIE OKPYXKHOCTH INPAaBHJIBHOIO MHOIOyrojibHUKa. I'eomerpuyeckue npeodpaszoBanHus. [loHsTHe o paBeHCTBe
¢uryp. IlonsTue o ABWKEHHE: OceBas M LEHTpalbHas CHMMETPHH, MMapajuIeTbHBIN mepeHoc, moBopot. [lonatue o momoOuu GuUryp u TrOMOTETHH.
Pemienue 3ajja4 Ha BBIYMCIIEHHE, TOKA3aTENIbCTBA U IOCTPOEHHE C MUCIIOJIb30BAHUEM CBOMCTB U3YUEHHBIX (QUTY.

I/I3Mepe1me reOMETPUYCCKUX BECJINIMH.

Jlnuna orpeska. PaccrossHre OT TOUKM 10 NpsAMOM. PaccTosiHue Mexay napasulebHbBIMU NpsAMbIMU. [lepumerp MHOTOyrosibHuKa. JJIMHA OKPY>KHOCTH,
4HCIIO T ; AJIMHA OKPYXKHOCTH. I'pagycHas Mepa yIa, COOTBETCTBUE MEKIY BEJIUYMHOM LIEHTPAJIBHOIO yIva M JUIMHOM NyT'W OKpyXHOcCTHU. IloHsATHE
TUTOINAAM TUIOCKUX (puryp. PaBHOCOCTaBIEeHHBIE U paBHOBENHKHE purypsl. [Inomane npsmoyronsHuka. [lnomany napanienorpaMma, TpeyroibHUKA U
Tpanenuu. [Tnomans MuoroyronsHuka. [Inomans kpyra u miomaae cektopa. CoOTHOIIEHHE MEX/1y IO IMu NOA00HBIX Guryp. Pemenue 3agaq Ha
BBIUUCIICHHE U JIOKA3aTeIbCTBA C UCTIONIb30BAaHUEM H3YYEHHBIX (POPMYII.

Koopaunarsl.

VYpasnaenue npsimoid. KoopauHarel cepenntbl oTpeska. @opMysibl pacCTOSHUS MEXY ABYMs TOUKaMU TUIOCKOCTH. YpaBHEHHE OKPY>KHOCTH.

BekTopsbl.

JlinHa (Moxynb) BekTopa. PaBeHcTBO BekTOpoB. KomnuneapHble BekTopa. KoopauHarel BekTopa. YMHOXEHHE BEKTOpa Ha YHCIO, CyMMa BEKTOPOB,
pa3l0XKEeHNE BEKTOpA 10 ABYM HEKOJZIMHEAPHBIM BeKTOpaM. CKaJIIpHOE MIPOU3BEIEHUE BEKTOPOB.

Jloruka n muoxectBa(10 4)
TeopeTnka — MHOXKeCTBEHHbIE TOHSITHS.

MHOXeCTBO, 3JIEMEHT MHOKECTBA. 3a/JlaHH€ MHOXECTB INEPEUUCICHUEM 3JIEMEHTOB, XapaKTepUCTHUECKUM CBONCTBOM. CTaHIapTHOE O0O3HAYEHUS
YHCIOBBIX MHOXKECTB. [lycToe MHOXKecTBO U ero obo3HaueHHe. [logmHOkecTBO. OObeIMHEHHE U TIepeceueHrne MHOXKECTB. VIuocTpaius OTHOIIEHUN
MEK]ly MHOKECTBAMH C TTOMOIIIBIO UarpaMm OJisepa - BeHHa.



JIeMEHTHI JJOTUKH.

Omnpenenenne. AKCHOMBI U TeopeMbl. Jloka3arenbeTBo. JlokazarenbcTBo oT mpoTuBHOTO. Teopema, oOparHas nanHou. [Ipumep u KOHTpIIpUMeEp.
[TonsiTve 0 paBHOCWIIBHOCTH, CJI€I0BaHUH, YIOTPEOICHUE JIOTUYECKUX CBSI30K eCill..., MO..., 8 MOM U MOIbKO MOoM cy4ae, TOTUIECKUE CBSI3KU U, UTU.

JIMHHOCTHBIE, METAIIPEIMETHBIE U ITPEJIMETHBIE PE3YJ/IBTATbI
OCBOEHMUSA COAEPKAHUA KYPCA

B IlpumepHoif mporpamme il OCHOBHOMW IIIKOJBI, COCTaBIEHHOW Ha OCHOBE (heAepaibHOr0 rocyJapCTBEHHOTO O0Opa30BaTENBHOIO CTaHAapTa
ompe/ereHbl TPEOOBaHMS K Pe3ybTaTaM OCBOCHHsS 00pa30BaTeIbHON IPOrPAMMBI 110 MaTeMAaTHKeE.

JIMYHOCTHBIMH pe3yjabTaTaMu O6y‘ICHI/I$I MaTeMaTHUKE B OCHOBHOM IIIKOJIE SIBJISTFOTCSI:

1) ymMeHue sICHO, TOYHO, TPAaMOTHO M3JIaraTb CBOM MBICJIM B YCTHOM U MMCbMEHHOM peyuH, MOHUMATh CMBICI TOCTABJICHHON

3a/1a4i, BBICTPAUBATh aPTyYMEHTALUIO, IPUBOAUTH NPUMEPHI U KOHTPIIPUMEPHL;

2) KpUTHYHOCTH MBIIIUICHUS, YMEHUE PACTIO3HABATh JIOTHIECKH HEKOPPEKTHBIE BHICKA3bIBAHMS, OTIINYATH TUIIOTE3Y OT (PaKTa;

3) mpezacTaBiIeHne 0 MaTEMaTHYECKOW HayKe Kak cepe YeT0BEUECKOM NeATENBHOCTH, 00 ATarax ee pa3BUTHA, O €€ 3HAUNMOCTH JJISI Pa3BUTHS LIMBUJIH3AIIHH;
4) KpeaTuBHOCTH MBIIIJICHS], MHUIINATHBA, HAXOMYHBOCTh, aKTHBHOCTH TIPU PEUICHUHA MaTeMaTHYECKUX 3a/1a4;

5) yMeHue KOHTPOJIUPOBATh MPOIECC U PE3YNBTAT yUeOHOH MaTeMaTHIeCKOM e TEIbHOCTH;

6) crtoCOOHOCTH K AMOIIMOHATILHOMY BOCHPHUSTHIO MaTEMaTHIECKUX 00BEKTOB, 3a/1a4, PEIICHUH, pacCyKICHHA.

MeTanpeaMeTHBIMH pe3yJibTaTaMU 00y4eHUSI MaTeMaTHKe B OCHOBHOM IIKOJIE SIBJISIOTCS:

1) mepBOHaYAIbHBIE MTPEICTABIEHUS 00 UAEIX M O METOAaX MaTeMaTHKH Kak 00 YHHBEPCAIbHOM S3bIKE€ HAyKH U TEXHUKH, O CPEICTBE MOJIEITHPOBAHNUS SIBJICHUNA U
MIPOLIECCOB;

2) yMeHHE BUIETh MAaTEMaTHUECKYIO 3aJa4y B KOHTEKCTE MPOOIEMHOM CUTyalluu B IPYyTrUX AUCUUILIMHAX, B OKPY)KaIOLIeH )KU3HY;

3) yMeHHe HaxXonuTh B PA3IMUHBIX HCTOYHUKAX WH(POPMAIHIO, HEOOXOIUMYIO Ul PEILICHHsI MaTeMaTH4eCKUX NPoOieM, U TPE-CTaBIsATh €€ B OHATHOH (opMme;

MIPUHAMATh PEIIeHUE B YCIOBUSIX HEMOTHON M M30BITOUHON, TOYHOM U BEPOSTHOCTHOW WH(OPMAIINH;



4) yMeHHe TIOHMMaTh M WCIOJB30BaTh MaTEeMAaTHYECKHE CPEACTBA HANIATHOCTHA (TpaduKu, AWarpaMMbl, TaOMHIbBI, CXeMBI M [1p.) UIS WIUTIOCTPAIWH,
MHTEPIIPETALNH, apIyMEHTALINY;

5) yMeHue BBLABUIATh TUIIOTE3bI P PELICHNH YU€OHbIX 3a/1a4 U TIOHUMATh HEOOXOAUMOCTh UX MPOBEPKH;

6) yMeHUe IPUMEHSITh HHAYKTHBHBIC U JEAyKTUBHBIE CIIOCOOBI pacCyXICHHUH, BUIETh PA3IMUHbIC CTPATETUH PEILICHNS 3a1a4;

7) NOHMMaHME CYIIHOCTH aJTOPUTMUYECKUX MIPEANUCAHUN 1 yMEHHUE NeHCTBOBATh B COOTBETCTBUH C IPEIIOKECHHBIM aITOPUTMOM;

8) yMeHme caMOCTOSTEIHPHO CTAaBUTD IIEJTH, BEIOWPATh U CO3AAaBATh aJITOPUTMBI JJIS PEIICHHsSI YICOHBIX MaTeMaTHIeCKUX MpooiIeMm;

9) yMeHue TIaHUPOBaTh U OCYIIECTBIIATH JesTeIbHOCTD, HAPaBIEHHYIO Ha PelIeHNe 3a]1a4 UCCIeI0BaTeIbCKOTO XapaKTepa.

Oﬁllll/lMl/l NMPEIAMETHLIMHU pe3yjabTaTaMu O6yquI/I$I MaTeMaTHUKE B OCHOBHOM IIIKOJIE SIBIISTFOTCSI:

1) OBJIAACHUEC 0a30BBIM TTOHATHIHHBIM arraparoM 10 OCHOBHBIM pasfacjiaM COACPIKAHUA; MPCACTABICHUC 00 OCHOBHBIX HU3y4acMbIX TIOHATHAX (‘-II/ICJ'IO,
TCOMCTPUICCKAA (I)I/Il"ypa, YpaBHCHHUC, q)YHKLII/IFI, BepOHTHOCTB) KaK BaKHEHMIIINX MaTEMaTHYCCKUX MOICIAX, IMO3BOJIAOMIUX OIMUCBIBATH U H3Yy4YaThb PCAJIbHBIC

IIPOUECCChI U ABJICHUS,

2) ymeHne paboTarh ¢ MaTeMaTHIECKIM TEKCTOM (aHAIH3HPOBATh, U3BJIEKaTh HEOOXOAMMYIO HH(OPMAIIUIO), TOYHO W TPAMOTHO BBIPaXXaTh CBOM MBICIH B YCTHOM
Y MUCHbMEHHOHN pe4r C IPUMEHEHHEM MaTEeMaTU4eCKON TePMUHOJIOIHMHA U CUMBOJIMKH, UCIIOIb30BATh PA3IMYHbIC SI3bIKA MAaTEeMAaTHKHU, IPOBOJAUTD KJIACCU(DUKAIUH,

JIOTUYCCKHUC 06OCHOBaHI/I$I, J0Ka3arcJIbCTBa MareMaTUYCCKUX YTBer(HeHHﬁ;

3) pa3BUTUC HpeI[CTaBJ]eHI/II‘/'I O YHCJIC W YHUCIOBBIX CHUCTEMAX OT HATypaJlbHBIX OO0 I[GﬁCTBI/ITGJH)HLIX 4YHuCeCil; OBJIaACHUEC HAaBbIKaMH YCTHbLIX, IMHMCHbMCHHBIX,

HHCTPYMEHTAJIbHBIX BLI‘II/ICJ'ICHI/II\/'I;

4) oBmajmeHNEe CHMBOJIGHBIM SI3BIKOM aiTeOpbl, MpHeMaMH BBITIOJTHEHHS TOXIECTBEHHBIX MpeoOpa3oBaHWi PalMOHAIBHBIX BBIPAKEHUH, PEIICHUs ypaBHEHH,
CUCTEM ypaBHEHHI, HEPABEHCTB M CHCTEM HEPABEHCTB; YMEHHE MCIIOJIB30BaTh MACI0 KOOPAMHAT HA IUIOCKOCTH AJ MHTEPINpETallMd ypaBHEHWH, HEPABEHCTB,
CHCTEM; YMCHHUE NMPUMEHSATH anrebpanieckue npeodpa3oBaHusl, amnapaT ypaBHeHUH U HEPABEHCTB JIJIsl PEIICHNUST 33/1ad M3 Pa3InYHbIX Pa3/ieiioB Kypca;

5) oBnaneHwe cucTeMOW (YHKIHMOHAJIBHBIX MOHATHH, (QYHKIMOHANBHBIM S3BIKOM M CHMBOJHMKOHM; YMEHHE HCIONb30BaTh (DYHKIHMOHAIBHO-TpaduyecKue

MpEACTABIICHUA IJId OIIMCaHUA U aHAaJIM3a pCaJIbHBIX SaBHCHMOCTCﬁ;



6) OBJIaICHUC OCHOBHBIMHU crocodbaMu NpeaACTaBJICHHUA W aHalin3a CTaTUCTUYCCKUX ITaHHBIX; HAJIWA4YUC Hpe)ICTaBHeHI/Iﬁ O CTaTUCTUYCCKHUX 3aKOHOMEPHOCTAX B
pCaJIbHOM MHUPEC U O PA3JINYHBIX crocobax ux HU3y4CHUs, O BEPOATHOCTHBIX MOACIIAX,

7) oBlaZieHUuE TEOMETPUUIECKUM SI3bIKOM, YMEHHE HCIIOIB30BAaTh €T0 /ISl ONMCAHUS IPEIMETOB OKPY>KAIOIIEro MUPA; pa3BUTHE IPOCTPAHCTBEHHBIX NPEACTABICHUH
¥ U300pa3UTEIbHBIX YMEHUH, TPHOOpEeTEHHE HABBIKOB T€OMETPHUECKUX TIOCTPOCHUN;

8) YCBOCHHUC CUCTCMATUUCCKUX 3HAHUH O IIOCKHX (bl/ll"yan n ux CBOﬁCTBaX, a TaK’KC Ha HANIsITHOM YPOBHEC — O HpOCTefILHPIX MPOCTPAHCTBCHHLIX TCJIAaX, YMCHUC
IMPUMCHATh CUCTEMATUYCCKNEC 3HAHUA O HUX JJId PCIICHUSA TCOMCTPUUCCKUX U MPAKTUICCKUX 3a1a4,

9) yMeHHE U3MEPSTh JJTUHBI OTPE3KOB, BETMUMHBI YIJIOB, UCIIOIB30BaTh POPMYIIBI Il HAXOXKACHUS IEPUMETPOB, TUIOMAeH 1 00bEMOB T€OMETPUIECKUX QUTYD;

10) YMCHUC MPUMCHATHL U3YUYCHHBIC ITIOHATHA, PC3YJIbTAThbl, MCTOAbI JJId PCIICHUSA 3a1a4 IMPAKTUYCCKOro XapakTepa U 3ajiad U3 CMCKHBIX JUCHUILINH C
HCIIOJIb30BAHUEM IIPpU HCO6XOI[I/IMOCTI/I CIIPpaBOYHBIX MAaTCPHAJIOB, KAJIBKYJIATOPA, KOMIILIOTEPA.

Ilnanupyembie pe3yJibTaThl H3yYEeHUS Y4eOHOI0 MpeaMeTa, Kypca

Harypaabhbie unciaa. {poou. PannonajabHble Ynuciaa

BLIHYCKHI/IK HAYYUTCA:
* IOHKUMAaTh 0COOEHHOCTH HGCSITI/I‘—IHOﬁ CHUCTEMBI CUHCJICHUA,

* OIIEPUPOBATH MTOHATUSAMH, CBA3aHHBIMU C JI€JTMMOCTBIO HaTypaIbHbIX YUCE,

* BBIpa)KaTh YMCIIAa B SKBUBAJIEHTHBIX (popMax, BbIOMpasi Hanbosee MoIXOAIIy0 B 3aBUCUMOCTH OT KOHKPETHOM CUTYalluy;

* CPaBHMBATh U YIIOPAIOYMBATH PALIUOHAJIBHBIE YHCIIA;

* BBINOJIHATH BBIYHMCIICHUS C PAlMOHAIBHBIMU YUCJIAMM, COYETAsl YCTHBIE M ITMCh MEHHBIE TPUEMBI BBIYNCICHUH, IPUMEHEHHE KAJIbKYJISATOPA;

* KCIIOJIb30BaTh IIOHATHS U YMEHUs, CBA3aHHBIE C IPOINIOPLIUOHAIBHOCTBIO BEJIUYHH, IIPOLICHTAMU, B XOJI€ PEILICHHUs MATEMaTUYECKUX 3a1a4 U 3a1a4
13 CMEKHBIX MPEIMETOB, BBIIOIHATE HECIOKHBIE PAKTUYECKUE PACUETHI.
BbIITyCKHUK TIOTYYUT BOSMOKHOCTD:

* IO3HAKOMUTBCA € MO3UIMOHHBIMU CUCTEMAMU CUHCIIEHUSI C OCHOBAHUSAMH, OTIUNYHBIMHU OT 10;

* yIIIyOUTb U Pa3BUTh NMPEICTABICHUS O HATYPaJIbHBIX YHCIAX U CBOMCTBAX JIEITUMOCTH;

* HAyYUTbCSI MCIIOJIb30BaTh MPUEMBI, PaIlMOHATU3UPYIONINE BBIYMCIEHUS, MPUOOPECTH MNPUBBIYKY KOHTPOJIHUPOBATH BBIUMCIEHMS, BbIOHpas
HOAXOASALINNA JJISi CUTYaIlH CIOCO0.

JleiicTBUTEIbHBIE YHCJIA



BhInyCKHUK HAYYHTCS:
* MICIIOJIb30BaTh HaYaIbHbIE MTPEACTABICHUS O MHOYKECTBE JCHCTBUTEIBHBIX UM CEIT;

¢ OIICPpHUPOBATH MMOHATHUEM KBAJIPATHOI'O KOPHS, IPUMCHATH €T0 B BBIYHCJIICHUAX.

BHHYCKHI/IK IOJIYIUT BOBMOKHOCTD:
® pPa3BUTH MPEACTABIICHUC O YHUCJIC U YUCIIOBBIX CUCTEMAX OT HATYypaJIbHBIX OO0 IIGfICTBI/ITeJIBHI)IX YnCeiI; O poJIr BBIYHCIICHHI B IMPAKTHKC,
® pa3BUTb U er'IY6I/ITL 3HaHHA O ,Z[CCHTH‘IHOﬁ 3aI1ucCu HeﬁCTBHTCHBHLIX YU CCJI (HepI/IOI[I/I‘{CCKI/Ie " HCIICPUOAUYICCKUC I[pO6I/I).

HU3mepenusi, npulInKeHUs], OLEHKHU

BrIyCKHHK Hay4YHTCS:
* HCTIOJIB30BaTh B XOJI€ PEIICHHMSI 3a1a4 dJIEMEHTAPHBIC MPEACTABICHUS, CBI3aHHbIE C MPUOMMKEHHBIMUA 3HAYCHUSIMU BEJTUIHH.

BEINYCKHHK TOTYYHT BOZMOKHOCTD:

* [IOHATH, YTO YHCJIOBBIC JTAHHBIE, KOTOPHIC HCIIOJB3YIOTCS JUIS XapaKTepU CTHKH OOBEKTOB OKPYIKAIOIIETO MUPA, SBISIFOTCS MPEHMYIIECTBEHHO
npUOMKEHHBIMU, YTO IO 3aMUCU MPHOMIKEHHBIX 3HAUYCHUH, COJCPKAIIMXCS B MH(POPMAIMOHHBIX HMCTOYHHMKAX, MOXXHO CYIUTh O TOTPEITHOCTH
MPUOTMKCHIS;

* IOHSATH, YTO OTPEITHOCTh PE3yIbTaTa BEIYUCICHUH JTODKHA OBITh COM3MEPUMA C MOTPEIIHOCTHIO UCXOAHBIX TAHHBIX.

Auredpanyeckue BbIpaKeHHs

BhIyCKHHK Hay4YHTCS:

* ONIEPUPOBATH MOHATUAMHU «TOXKIECTBOY», «TOXIAECTBEHHOE NMPeoOpa3oBaHUE», pellaTh 3aJadd, cojeprkaiiue OyKBeHHbIE JaHHbIE; paboTarh C
bopmynamuy;

* BBITNOJIHATH IPE0OPa30BaHNUs BBIPAKECHHUM, COIEPIKAILUX CTEIIEHH C LEJIIMUA OKA3aTesIMU U KBa/IpaTHbIE KOPHU;

* BBINIOJIHATH TOXK/IECTBEHHBIE MTPE0OPa30BaHusl PALlMOHAJIbHBIX BHIPAKEHUIM Ha OCHOBE MpaBUJI IUCTBUN HAa/l MHOTOWIEHAMHU U aJire0pandyecKuMHU
IpOOSIMH;

* BBIIIOJIHATH Pa3JI0KEHHE MHOTOWICHOB HA MHOXKUTEIH.
BhINyCKHYK NOITYYUT BO3MOKHOCTD HAYUUTHCSL:
* BBINIOJIHATH MHOTOIIIArOBbI€ Pe0Opa30BaHusl pallMOHAIbHBIX BBIPAXKEHUH, MPUMEHSS IUPO KU HAaOOp c11ocoO0B U MPUEMOB;
* IPUMEHSATH TOX/IECTBEHHbIE TPe0Opa30BaHus Ul peLlieHUs 3a/1a4 U3 Pa3JIMYHBIX pa3esioB Kypca (HanpuMmep, 17 HaX0XKIeHUs] HauOoJIb-
1eT0/HauMEHBIIETO 3HAYE€HUS BBIPAXKECHMUS).
YpaBHeHust

BrIyCKHHK Hay4YHTCS:
* pelaTh OCHOBHBIE BUJIBI PAIlMOHAJIbHBIX YPABHEHHUM C OJHON IEPEMEHHOM, CUCTEMBI JIBYX YPAaBHEHHU C IBYMsI IEPEMEHHBIMH;



* IOHUMAaTh YpaBHEHHUE KaK Ba)KHEHIIYI0O MaTeMaTHYECKYI0 MOJEb JUIsl OMUCAHHUS M M3yYEHHs Pa3HOOOpA3HBIX pealIbHbIX CUTYyalMi, pelaTb
TEKCTOBBIE 33/1a4 alre0pandeckuM MeTOI0M;

* IPUMEHSATH rpaduuecKre NPeACTABICHUS ISl UCCIIEAOBAaHNS yPAaBHEHNUH, HCCIIe IOBAHUS U PELICHUs] CHCTEM YPAaBHEHUH C IByMs IEPEMEHHBIMH.
BhINyCKHHK NOTYYUT BO3MOKHOCTD:

* OBJIAQJICTh CIELUAIBHBIMU NPUEMAMHU PELICHUS YPAaBHEHHUW M CUCTEM YPABHEHUM; YBEPEHHO INPUMEHATH allapar ypaBHEHUN Ui pELICHUS
pa3sHOOOPa3HbBIX 33aJa4 U3 MaTeMaTUKU, CMEXHBIX NIPEIMETOB, IPAKTUKH;

* IPUMEHSATH IrpauuecKre MPEACTABICHUS ISl UCCIIEAOBAaHHS yPAaBHEHUH, CUCTEM ypaBHEHHH, colepKalnuX OyKBeHHbIE KO3 DUITHEHTHI.

HepasencrBa

BEITYCKHHUK HAYUYUTCS:

¢* IOHUMATh " HpI/IMeHHTB TepMI/IHOJIOFI/IIO nu CI/IMBOJII/IKy, CBA3AaHHBIC C OTHOIIIC HUEM HepaBeHCTBa, CBOﬁCTBa YUCJIOBBIX HepaBeHCTB;

* pemiath JIMHCWHBIE HEPABEHCTBA C OJIHOM NEPEMEHHOM M HMX CHCTEMBI; peIlaTh KBaJpaTHbIE HEPABEHCTBA C OMOPOM Ha Trpaduyeckue
MIPE/ICTABIICHNUS;

* MPUMEHSITH armapaT HEPaBEHCTB I PEIICHHS 3a71ad U3 Pa3IuIHBIX pa3/iesioB Kypca.
BI:IHYCKHI/IK HOJIy‘-II/IT BO3MOXKHOCTb Hay‘-II/ITBCSIZ

* pa3HOOOPAa3HBIM MPUEMAM JTOKA3aTEILCTBA HEPABEHCTB; YBEPEHHO MPUMEHSATH alapaT HEPaBEHCTB ISl PEIICHUs Pa3HOOOpa3HbIX MaTeMaThye-
CKHUX 3a1a4 1 3aJ1a4 U3 CMECKHBIX HpeIIMeTOB, HpaKTI/IKI/I;

* MPUMEHSTH TpadUUECKHe MPEACTABICHUS I UCCIEA0BaHNUS HEPABEHCTB, CHCTEM HEPABEHCTB, COIEPKAIIMX OyKBEHHBIE KO (DUITMCHTHI.

OcHoBHbIe OHATHA. YHCcT0BbIEe PyHKIMH

BblIITyCKHUK HAyYUTCH:
* IOHUMATh U UCII0JIb30BaTh (PYHKIIMOHAJIbHBIE TIOHATHS U A3bIK (TEPMUHBI, CUM BOJIMUYECKHE 0003HAYECHHUS);

* CTPOUTH I'paUKH TEeMEHTapHBIX (PYyHKIMIA; UCCIEI0BATh CBOMCTBA YNCIIOBBIX (PYHKIIMNA HA OCHOBE M3YUYEHUS MOBEICHUS UX IPa(hUKOB;

* IOHUMaTh (YHKIMIO KaK BaXXHEHMIIYI0 MaTeMaTHU4YeCKyl MOJENb JUIsl ONMCaHUS MPOLECCOB U SBJIEHUIM OKPYXaroIIero Mupa, MPUMEHSTb
(YHKIMOHAIBHBIN A3bIK 7151 OMMCAHUS U UCCIIEIOBAHUS 3aBUCUMOCTEN MEXAY (PU3NUECKUMHU BEJTMUU HAMHU.
BbIyCcKHHK NOTYYUT BOZMOXKHOCTh HAYUUTHCSL:

* IPOBOJUTH HCCJIEOBAHUS, CBI3aHHBIC C M3y4YEHUEM CBOWCTB (DyHKIMH, B TOM YMCJE C MCIOJIb30BAaHHMEM KOMIIBIOTEPA; Ha OCHOBE I'paUKOB
M3yUYEHHBIX QYHKIMHA CTPOUTH OoJiee ClIoKHbIE TpaduKy (KyCOUHO-3a/I1aHHBIE, C «BBIKOJIOTHIMIY TOYKAMH U T. I1.);

* MCIOJIBb30BaTh (DYHKIIMOHAJIBHBIC NIPEJICTABICHHS U CBOMCTBA (DYHKLUH JUIsl pellie HUsl MaTeMaTUYECKHUX 33/1a4 U3 Pa3IMuHbIX pa3/ieoB Kypca.
YucJi0BbIE 10C/IEI0BATEILHOCTH

BLINYCKHHUK HAYYNUTCA:
* JIOHUMATH U UCIIOJBb30BAaTh A3BIK HOCJIQI[OB&TGHBHOCTGFI (TepMI/IHbI, CHMBOJJINYC CKHUEC 0603H3H€HI/I}I);




* IPUMEHATH (POPMYJIBI, CBSI3aHHBIE ¢ apr(PMETHUECKOH M TeOMETPUYECKON Mmporpeccueil, u anmapar, cOpMUPOBAHHBIM NMPH H3YYECHUHU JPYTHX
paznenoB Kypca, K peHIeHHUIO 33/1a4, B TOM YHCJIE C KOHTEKCTOM U3 PeaIbHOW KU3HH.
BhIITyCKHUK NOTYYUT BOSMOXKHOCTh HAYYUTHCS:

* pemath KOMOMHHPOBAHHBIE 3a7[a4ll C MPUMEHEHHEM (QOpPMYINl N-rO0 4WieHa W CYMMBI MEpPBHIX N YJIEHOB apu(METUUYECKONH U TeOMETPUUECKOM
IIPOrpecCuy, MPUMEHSS IIPU STOM annapaTr ypaBHEHUH U HEPABEHCTB;

* IOHUMATh apU(PMETHUECKYI0O U TEOMETPUUYECKYIO0 MPOrpeccuro Kak (yHKIMHM HaTypalbHOTO apryMEHTa; CBS3bIBaTh apU(METHUYECKYIO
IIPOIPECCHUIO C JIMHEHHBIM POCTOM, FEOMETPUUYECKYIO — C SKCIIOHEHIIMAIBHBIM POCTOM.

OnucarejbHasi CTATHCTHKA

BhIyCKHUK HayYUTCs MCIONB30BaTh MPOCTEHUIINE CLIOCOOBI TPEACTABICHNS U aHAJIN3a CTAaTUCTUYECKUX JIaHHBIX.
BBITyCKHUK TOXYYHT BO3MOXXHOCTh HMPUOOPECTH NMEpBOHAYAIBHBIN OMBIT OpraHu3anuu cOopa AAHHBIX HPU MPOBEACHUHM OIpoca OOIIECTBEHHOTO
MHEHHS, OCYIECTBIATh UX aHAJIN3, IPEACTABIIATh PE3y/IbTaThl OIPOCa B BUJE TaOJIUIbI, IUArPaMMBI.

Cuayuaiinbie cOOBITHSI U BEPOSITHOCTH
BhINYCKHHUK HAYYUTCS HAXOJUTh OTHOCUTEIBHYIO YACTOTY M BEPOSITHOCTh CITy4all HOTO COOBITHS.

BEINYCKHUK TONYYHT BO3MOXKHOCTH MPUOOPECTH OMBIT MPOBEACHHS CIYYallHBIX SKCIEPUMEHTOB, B TOM YHCIE C IOMOIIbI0 KOMITBIOTEPHOTO
MOJICITMPOBAHUS, UHTEPIIPETALIUU UX PE3YIBTATOB.

KomoOunaropuka

BLIHYCKHI/IK HAY4IUTCA pClIaTh KOM6I/IHaTOpHLIe 3aJa41 Ha HaXOXXACHUEC YHClia 00BEKTOB WU KOM6I/IH3.I_II/II‘/JI.
BBIHyCKHI/IK IMOJYYUT BO3MOKHOCTb HAYYUTHCA HCKOTOPBIM CIICHHAJIBHBIM HpI/IéMaM peicHud KOM6I/IHaT0pHI)IX 3aaay.

Harnsignas reomerpust

BhInyCcKHHK Hay4UTCS:
* pacro3HaBaTh Ha YePTEXkKaX, PUCYHKAX, MOJIENIAX U B OKPYXKAIOIIEM MUPE IO CKHE U MPOCTPAHCTBEHHBIE T€OMETPUIECKHE (DUTYPHI;

* BBIYUCIIATE 00BEM NMPSMOYTOJIBHOTO MapaljieNenunesaa.
BrIITyCKHUK ITOITYYHUT BO3MOXKHOCTD:
* HAy4UThCS BBIYUCIATH 00BbEMBI TPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTYP, COCTABIEHHBIX U3 MIPSIMOYTOJIBHBIX MapajljIesIeHUIE0B;
* pacrmo3HaBaTh Pa3BEPTKU KyOa, MPSMOYTOJIbHOIO Napajuleenune a, IpaBuiIbHOW MUPaMU/Ibl, HUINH]pA U KOHYCA;
* CTPOUTD PA3BEPTKHU KyOa U MPSMOYTOJIBHOTO Napasiesenune/a;
* OTIPENIENSATh 1O JIMHEHHBIM pa3MepaM pa3BEPTKU GUTYPHI THHEHHBIE pa3Mephl caMoi (PUTypBI 1 HA000POT;



* yIIyOUTb U pa3BUTh NPEACTABICHUSI O IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTYPaAX;
* HAyYUTHCS IPUMEHATH IIOHATHE PA3BEPTKU JJIS BBIIIOJIHEHUS [IPAKTUYE CKUX PACUETOB.

I'eomerpuyeckue Gpurypsl

BLIHYCKHI/IK HAYYUTCA:
¢ ITOJIB30BATbHCA A3BIKOM I'€COMCTPHU IJIA OITUCAHUA ITPEAMCTOB OKPYKAIOMIET0 MHUpa U KX B3AaMMHOTI'O PACIIOJIOKCHUSA,

* pacro3HaBaTh U U300paXkaTh Ha YepTekaxX U PUCYHKaX reoMeTpudeckre (GUTypsl U UX KOHPUTYpaLUY;
* HAXOJWTh 3HAYCHUS JUIMH JIMHEWHBIX AIIEMEHTOB (DUTYp M MX OTHOWICHWS, TpaycHYr Mepy yrmioB oT 0° mo 180°, mpumeHss onpeneneHus,
CBOWCTBA U MPU3HAKU (GUTYP U UX JIEMEHTOB, OTHOIIEHUS (GUTryp (paBEeHCTBO, MO100UE, CHMMETPUH, TIOBOPOT, apaslIebHbIH NepeHocC);
* ONIEPUPOBATH C HAYAJIBHBIMU MOHITUSIMH TPUTOHOMETPHUH U BBITIOJIHATH 3JIEMEH TApHBIE ONepaliu HaJl GYHKIHUSIMH YIJIOB;
* perarh 33/1a41 Ha JJ0Ka3aTelbCTBO, ONMHMPAsCh HA H3YUEHHbIE CBOMCTBA (PUTYP U OTHOILEHUIN MEXTy HUMH U IPUMEHSISI H3yUEHHbIE METO/IbI
JI0KA3aTeIIbCTB;
* pelaTh HECIOXKHBIE 3a/1a4l Ha IOCTPOECHUE, IPUMEHSST OCHOBHBIE AJITO PUTMBI IIOCTPOEHUS C IIOMOIIBIO HUPKYJIS U JTMHENKH;
* pemiath NpocTeiiine mIaHuMEeTPUYECKHE 3a]Ja4i B IIPOCTPAHCTBE.
BhINyCKHHK NOTYYUT BOBMOKHOCT!
* OBJIQJIETh METOJAMM DEILICHHS 3aJad Ha BBIUMCIICHHUS M JI0KA3aTeJIbCTBA: METOJOM OT MPOTHUBHOTO, METOJOM IOA00Ms, METOIOM mepedopa
BapUAHTOB U METOJIOM F€OMETPUUECKHUX MECT TOUEK;
* IPUOOPECTH OMBIT IPUMEHEHUS AIreOpandeckoro 1 TPUrOHOMETPUYECKOTO annapara U uAei JBUKEHUS TP PEIIeHNH T€OMETPUUECKUX 3a]1au;
* OBJIQJIETh TPAJULIMOHHON CXEMOH pEeIlIeHNUs 3a/1a4 Ha MOCTPOCHUE C MOMOIIBIO [UPKYJS U JIMHEHKU: aHallu3, MOCTPOEHUE, T0Ka3aTeIbCTBO U
HCCIICJIOBAHHUE;
* HAy4UThCsl pelaTh 3a7a4i Ha MOCTPOEHHE METOI0M FeOMETPHUECKOr0 MECTa TOUEK U METOJIOM MOA00HUS;
* IPUOOPECTH OTBIT UCCIIEAOBAHUS CBOWCTB IJIAHUMETPUYECKUX (PUTYP C MOMOIIbIO KOMIBIOTEPHBIX TPOTPAMM;
* IPUOOPECTHU OTIBIT BHINOIHEHHUS IPOEKTOB 10 TeMaM «I eoMeTpudeckue npeodpa3zoBaHus Ha INIOCKOCTH», «[locTpoenne oTpeskoB 1o Gopmysme».

I/I3MepeHHe reoOMEeTpuIeCKUX BEJITHYNH

BhIyCKHHK Hay4YHTCS:
* MICIIOJIb30BaTh CBOMCTBA U3MEPEHUS JIJIMH, IUIONIA[CH U YITIOB IIPHU PEIe HUM 3aJ1a4 Ha HAXOXKACHUE JJIMHBI OTPE3Ka, JUTMHBI OKPYKHOCTH, JIJTUHbI

JyTH OKPY>KHOCTH, TPayCHON MEpHI yIIIa;

* BBIYMCIIATH TUIOMIA/IA TPEYTOJILHUKOB, MIPSIMOYTOJILHIKOB, NapauIeIOrPaMMOB, TpaIelnii, KDY TOB H CEKTOPOB;

* BBIYHCIIATE JJIMHY OKPYKHOCTH, IJTUHY JYTH OKPYKHOCTH;

* BBIYUCIIATH JITMHBI JTMHEHHBIX AJIEMEHTOB (DUT'Yp M MX YIVIBI, UCTIONB3Ys (DOPMYIIBI JUIMHBI OKPYXXHOCTH W JITMHBI TyTH OKPY>KHOCTH, (hOpMYITbI
iomaaei puryp;



* pemarh 3aJa41 Ha JJOKa3aTeIbCTBO C UCIOIb30BaHUEM (HOPMYIT JITUHBI OKPYKHOCTH U JUTMHBI TYTH OKPY>KHOCTH, (popMyI rutomazei puryp;

* pemarh MPaKTUYECKUE 3a/1aud, CBSI3aHHBIC C HAXOKICHUEM T'€OMETPHYECKUX BEIMYUH (MCHONB3Yys INMPH HEOOXOAMMOCTH CIPABOYHUKU M
TEXHUYECKUE CPENICTBA).
BBINyCKHUK ITOIyYUT BO3MOXKHOCTh HAYYHUTBCS:

¢ BBIYUCIIATH IIOMIaAN (1)I/II‘yp, COCTAaBJICHHBIX U3 IBYX WA Ooiee MMPAMOYTOJIBHU KOB, ITapaJICIIOrpaMMOB, TPECYT'OJIbHUKOB, KpyTra U CEKTOpA,

* BBIYMCIIATH TUIOMIAI MHOTOYTOJIBHUKOB, UCIIONIB3YsI OTHOIICHUSI PAaBHOBEIMKOCTH M PABHOCOCTABICHHOCTH;

* IPUMEHATh aJIreOpauuyeckuii ¥ TPUTOHOMETPUYECKHM ammapar W WJAeW JABW)KEHHS IpPU PELIEHUWU 3aJad Ha BbBIYHUCICHHME IUIOMIAAEH
MHOTOYTOJIbHUKOB.

Koopannarbi

BbINYCKHUK Hay4mnTCA:

® BbIYNCSATb AJIMHY OTPE3Ka Mo KOOpANHATAM €ro KOHL0OB; BbIYNUC/IATb KOOPAMHATbI CEPEANHDBI OTPE3KA;

* HCNOJIb30BaTh KOOPIAWHATHBIN METOA JUUISl U3yUYEHHSI CBOMCTB MPSAMBIX U OKPY>KHOCTEH.
BbIITyCKHHK NTOIYYHUT BO3MOXKHOCTD:

* OBJIQJIETh KOOPJAMHATHBIM METOAOM PEIICHUs 3a/1a4 Ha BBIYMCIICHHS U JOKA3aTelIbCTBA;

* IPUOOPECTH OMBIT UCTIOJIB30BaHUS KOMIBIOTEPHBIX NMPOrpaMM Ul aHajM3a YacTHBIX CIIy4aeB B3aUMHOIO PACIIOJIOXKEHHUS OKPYKHOCTEH MU
MIPSIMBIX;

* IPUOOPECTH OMBIT BHIIOIHEHUS NMPOEKTOB Ha TeMy «IIprMeHeHHne KOOpIMHATHOTO METo/a MPU PELICHUH 3a/1ad Ha BBIYMCICHHUS U JJOKa3aTellb-
CTBay.

BekTopbl

BEITYCKHHUK HAYUYUTCS:

* OIIEPUPOBATH C BEKTOPaMU: HAXOAUTh CYMMY U Pa3HOCTbh JABYX BEKTOPOB, 3aJaHHBIX T€OMETPUUYECKH, HAXOIUTh BEKTOP, PABHBIA IIPOU3BEICHUIO
3aJIaHHOTO BEKTOPa Ha YHUCIIO;

®* HAXOAUTH IJIA BGKTOpOB, 3aJaHHBIX KOOpI[I/IHaTaMI/II JJINHY BCKTOpa, KOOpI[I/I HAaTbI CYMMBI nu pa3HOCTI/I ABYX H 60}166 BGKTOpOB, KOOpI[I/IHaTBI
MIPOU3BECHUS BEKTOpa Ha YHCJI0, IPUMEHSS ITPU HEOOXOIMMOCTH COUETATEIbHBIN, TIEPEMECTUTEIIBHBINA U PACTIPECTUTEIIbHBIN 3aKOHBI,

¢ BBIYUCIISATH CKaHSIpHOe HpOI/ISBCI[eHI/Ie BGKTOpOB, HaXOIUThb YI‘OJI MC)KI[y BCKTOpaMI/I, yCTaHaBJII/IBaTL HepHeHHI/IKy.H}IpHOCTB HpSIMBIX.
BBITYCKHUK TOJIYYUT BO3MOKHOCT:

¢ OBJIAZACTH BeKTOPHLIM METOIAOM I peI_HeHI/ISI 3aJa4 Ha BBIYHCJIICHHUA U 10KAa3aTCJIbCTBA,

* MPUOOPECTH OIBIT BHIMOJTHEHHS IIPOSKTOB HA TEMY «IIPHUMEHEHHE BEKTOPHOTO METO/1a TP PEIICHUH 3aJ1a4 Ha BBIYUCIICHHS M I0KA3aTeIbCTBAY.




Skaacce

JInyHOCTHBIE:

VY ydeHuka OynyT chOpMHPOBAHBI:

1.

2.
3
4,

YMeHus ACHO, TOYHO, TPAMOTHO M3JIaraTb CBOM MBIC/IM B YCTHOM U IIMCbMEHHOW pe4H, IOHMMATh CMBICI IIOCTABJICHHOU 3a/1a4M, BHICTPAaUBaTh
apryMeHTaluI0, IPUBOIUTD IPUMEPBI U KOHTPIIPUMEPHI.

KpeaTuBHOCTb MBIIIIEHNS], THULIMATHBA, HAXOAUYMBOCTh, aKTUBHOCTD IIPY PELLIEHUU MAaTEMAaTUYECKUX 3a/1ad.

CriocoOHOCTH K SMOLIMOHAIBHOMY BOCIIPHUSITHIO MaTEMaTHYECKUX OOBEKTOB, 3a/1a4, pELICHUM, pacCyKICHHH.

['0TOBHOCTB ¥ CITOCOOHOCTD K BBIMIOJIHEHHIO HOPM M TpeOOBaHU, IPEAbABIsIEMbIX Ha YPOKaX MaTEMAaTHKH.

Yuenux nonyuum 6ozmoorcnocmu 0ns hopmuposanusi:
1. Kpumuunocmu mvluunenus, ymeHus Omauuams 2unomesy om gaxma.

2.

Ymenus xonmponuposams npoyecc u pezynvmam y4eOHOU MAmMemMamuieckol 0essmeabHOCmu.

3. Bwipasicennotl ycmouiuugou yuebHo-no3HasamenbHou MOMusayuy U UHmepeca K u3yueHur Mamemamuxu.

MeranpeamMerHbie:

PerynsitTuBHbIC
YueHuk HayuuTes:
1. CamocTosATensHO OOHAPYKUBATh U (POPMYIUPOBATH YUEOHYIO ITPOOIEMY, OpeaesITh Hesb Y/I.

2. BeiiBurare Bepcuu perieHus npooieMbl, 0CO3HaBaTh (M MHTEPIPETUPOBATh B ClIyyae HEOOXOIMMOCTH) KOHEUHBIHN pe3ynbTat, BBIOUpaTh CPeCTBa
JOCTHXKEHUS LIETTU U3 MPEAJIOKEHHBIX, 8 TAKKE UCKAaTh UX CAMOCTOSITENILHO.

3. CocTaBnaTh (MHAUBUAYAIBHO WK B TPYINIAX) IUIaH PEHIEHUs NPoOaeMbl (BHIIOTHEHUS IPOEKTA).

4. Paboras mo IUIaHy, CBEpSTb CBOM JEHCTBUS C LEIbI0 M IMPU HEOOXOJUMOCTH HUCHPABIATH OMIMOKM CaMOCTOSITENIbHO (B TOM YHCIE U
KOPPEKTHUPOBATh IJIaH).

5. B nuainore ¢ yunrenem cOBEPILIEHCTBOBATH CAMOCTOSTENILHO BBIOPAHHBIE KPUTEPUN OLICHKH.

Vuenux noay4um 603MOMNCHOCMb HAYYUMbCA!



1. IInanuposamsv u ocywjecmenime 0esimenbHOCMb, HANPAGIEHHbIX HA peuleHue 3a0ay Uccied08amenbCko20 xapakmepa.

2. CamocmosmenvHo cmasums yueOHvle Yeuu,

3. Ocnosam camopezynayuu 6 Mamemamuieckol OesimelbHOCMU 6 opme OCO3HAHHO2O0 YNPAGIeHUs C80UM NOGeOeHueM U
O0esimeNlbHOCMbIO, HANPABIIeHHOU HA 00CMUMCeHUe NOCMABIIeHHbIX Yelell

4. Buvidenamo u chopmynuposams mo, umo yce0eHo u 4mo HyH#CHO YCBOUMb, ONPedesimb Ka4ecmao U YPO8eHb YCEOEHUSL.

Ilo3HaBarebHbIE
YueHuk HayuuTes:

HaxoauTs B pa3iuyHBIX HCTOYHUKAX MHPOPMAIIIO, HEOOXOIUMYIO JUIS PEUICHUST MATEMAaTHUECKUX 3a/1a4.

AHanu3upoBarb, CpPaBHUBATH, KJIACCU(PULIPOBATh U 000011aTh (PaKThI U SBICHUS.

Co3maBaTh, IPUMEHSTH U IPEOOPA30BBHIBATH 3HAKOBO-CUMBOJIMUYECKUE CPENICTBA, MOJICIH U CXEMBI JUISI PEIICHHS 3a1a4

[ToHuMaTh ¥ UCMONB30BaTh MaTeMaTUUYECKHUE CPEACTBA HAMISAHOCTH (PUCYHKH, YEPTEXKH, CXEMBbl U JAp.) Ul WUIIOCTPALUH, HHTEpIpETallH,
apryMeHTaluu.

b=

Yuenux noay4um 603MONCHOCb HAYYUMbCA!

1. Haxooumv 6 pasnuunvix ucmounuxax ungopmayuto, HeooOXooumyr OJisi peueHus Mamemamuieckux npoonem,
npeocmasiims ee 8 NOHAMHOU popme, NPUHUMAMb PeleHUe 8 YCI08UAX HENOHOU U U30bIMOYHOLL, MOYHOU U 86ePOSIMHOCMHOU UHGOPMAYUU.

2. Buoem» mamemamuueckyro 3adauy 6 KoHmeKkcne npooieMHOU cumyayuu 8 Opyeux OUCYUNIUHAX, 8 OKpYlcatoujell
JHCU3HU.

2. Hasamwv onpedenerus nOHAMUAM.
3. Ocywecmenamo 6v100p Haubonee Ppekmusnvix cnocobos peuwieHus 3a0a4 8 3a8UCUMOCMU O KOHKPEMHbIX YCL06UIL.
4. Vcmanasnueams npuuunHO-ce0cmeeHHble Cs3U, 8bICIMPAUBAmyb paccylcoeHuss, 0000ueHus.

KomMmyHuKkaTuBHBIC
VYyeHuK Hay4uuTCs:

1. OpraHu30BbIBaTh U IUIAHUPOBATh YYEOHOE COTPYAHUUYECTBO C YUUTENIEM U CBEPCTHUKAMH, ONPEACIIATD eI U QYyHKIMN YIaCTHHUKOB, CIIOCOOBI
B3aMMOJICHCTBUS; INITAHUPOBATh O0IIHME CIIOCOOBI PaOOTHI.

2. ApryMeHTHpOBAaTh CBOIO TOUKY 3PEHHS, CIIOPUTH M OTCTAMBATh CBOIO TIO3UIIUIO HE BPaXKICOHBIM ISl OIIIOHEHTOB 00Pa3oM.

3. KpI/ITI/I‘IHO OTHOCHUTBCA K CBOEMY MHCHUIO, C JOCTOMHCTBOM IMPU3HABATH OIIMOOYHOCTL CBOETO MHEHUS U KOPPEKTHUPOBATH €I0.

Yuenux noay4um 603MOMNCHOCMb HAYYUMCA.!



1.

Ipunumas nosuyuio 0py2020, paziuyams 6 e2o peuu. MHeHue (MouKy 3peHust), 00KA3amenbcmeo (apeymeHmsl), hakmol (2unomesvi, AKCUOMDI,

meopuu,).

2.
3.

bpams na ceba unuyuamusy 6 opeanuzayuu coemMecmHo2o oelcmaus (0enogoe 1uoepcmaso).
Yuumwvieamo paznvle MueHUs: U uHmMepecsvl U 0OOCHOBBIBANMb COOCMBEHHYIO NOZUYUIO.

IIpeamernsbie:

Paszjnen «Apudgmeruxkar»

Harypanbubie uncia. J[pooun

YueHuk HayuuTes:

1.
2.

9]

6.

[TonrMaTe 0COOEHHOCTH 1€CATUYHON CUCTEMbI CUUCIICHUS
BbimonusaTe  ycTHO apudmMeTnueckue EWCTBUS: CIOKEHME M BBIYMTAHHWE JIBY3HAYHBIX YHMCEN M JECATUYHBIX JIpoOel ¢ JBYMs 3HaKaMH;
YMHO)K€HUE OJJTHO3HAYHBIX YMCEN, OZIHO3HAYHOTO Ha JBY3HAYHOE YMCJIO; JIEJICHHE HAa OJJHO3HAYHOE YHCIIO0, JECATUYHOMN ApoOu ¢ ABYMS 3HAKaMu
Ha OZHO3HAYHOE YUCIIO.
[TepexoauTh OT OAHOM (HOPMBI 3aIMCH YHCEN K APYTOH, MPEACTABIATh JECATHYHYIO APOOh B BHJE OOBIKHOBEHHOW M B MPOCTEHIINX CITydasx
OOBIKHOBEHHYIO — B BUI€ ACCSATUYHOM, IPOLIEHTHI B BUAE APpOoOU U ApoOb - B BUJE MIPOLIEHTOB.
HaxonuTh 3HaueHNE YMCIIOBBIX BBIPAXKEHUN, COAEPKAIINX HATYypalIbHbIE YNCIA, HY/Ib U JECATUUHBIE TPOOH.
[Tonb30BaTbCcsl OCHOBHBIMU €IMHHUIIAMHU JJIMHBI: MacChl, BPEMEHH, CKOPOCTH, IUIOIAAH, 00beMa; MEepPEeBOANUTh OJHU E€IUHMIIBI U3MEPEHUs B

JIpyrue.
Pemiath TekcTOBBIE 33/1a4u apUPMETUIECKHM CIOCOOOM, BKITIOUAs 3a/1a4M, CBA3aHHBIE C IPOOSIMU U IPOLICHTAMHU.

Yyenux noayvum 603MONCHOCMb HAYYUMbCA.

1.

“ N

Pewams necnoocuvie npaxmuueckue pacuémmuoie 3a0a4u, 8 Mom 4uUcie ¢ UCNONb308AHUEM NPU HEOOXOOUMOCU CNPABOUHBIX MAMEPUANO8,
KAbKYImopad.

Yemuoti npukuoxe u oyenxe pe3yiomama 8blvUCieHUll;, NPO8epKe Pe3yibmama blYUCIeHUs C UCNOIb308AHUEM PA3TUYHBIX NPUEMOS.
Humepnpemayuu pe3yiomamos peuwieHus 3a0a4 ¢ y4émom 02paHudeHull, C6s3aHHbIX C PeabHbIMU CEOUCMBAMU PACCMAMPUBAEMBIX NPOUECCO8
U s671eHULL.

Ipumensmo vluucIumenbHble YMEHUsT 68 NPAKMUYECKUX CUMYAyusx, 6 MOM Hucie mpedyioujux evl0opa HYNCHbIX OAHHBIX UIU NOUCKA
HeO0oOCMaroujux.

HN3mepenusi, npudInxeHHus1, OHEHKH:



YueHuk HayduTes:

1. OxpymisiTh HaTypaJibHbIE YUCIIA U I€CSITUYHBIE APOOU;
2. Paborarb ¢ eqMHULIAMH U3MEPEHUS BEJIMUMH: MAaCChl, BpEMEHH, CKOPOCTH, TUIOIAAN, 00beMa; IEPEBOIUTh OJTHU €AMHUIbI U3MEPEHHS B JIpyTHE.
3. HHTepnpernpoBarh OTBET 33J1a4l B COOTBETCTBUU C IIOCTABICHHBIM BOIIPOCOM.

Yuenux noay4um 603MONCHOCMb HAYYUMbCA!

1. Hcnonvzoeams 6 xo0e peuteHus 3a0ay npeocmaegietis, C653aHHble ¢ NPUOTUNCEHHBIMU 3HAYEHUAMU BETUYUH.
2. Hcnonvsosamsv npuémul, payuoHarusupyroujue 8bl4ucienus, npuoopecmu npugbluky KOHMpOoIUposams 6bl4UCieHus, 8b10Upas nooxXo0suwull 0
cumyayuu cnocoo.

Pa3gen «Anredpa»
YueHuK HayduTcs:

[TepeBoauTh yCIOBHS 3a/1a4l HA MATEMATUYECKUH S3BIK.

Hcnonp3oBaTh MeTObI pabOTHI € MPOCTEHIIMMHA MaTeMAaTHYECKUMH MOJIETISIMU.

OCyIIeCTBISITh B BRIPOKEHUSIX U (hOpMYJIaX YHCIOBBIC TIOJICTAHOBKH U BBITIOIHITH COOTBETCTBYIOIINE BHIUMCIICHUS.

N300paxarp yricia TOUKaMU Ha KOOPAMHATHOM JIy4e;

Ornpenenarb KOOpAUHATH TOYKUA HA KOOPJAMHATHOM JIy4e.

CocraBisaTh OyKBEHHbIE BBHIPAKEHUS U (OPMYIIBI 110 YCIOBUSAM 3ajla4; OCYIIECTBISTh B BRIPAXKEHUAX U (OpMyIax YHCIOBBIC MOACTAHOBKU U
BBITIOJIHATH COOTBETCTBYIOLIME BHIUYHCIICHHUS.

A o

Yuenux noay4um 603MONCHOCMb HAYYUMbCA!

1. Ilpuobpecmu HauanvHblil onvim pabomvl ¢ QOPMYIAMU. BIYUCTAMb NO HOPMYNAM, 8 MOM YUCTLE UCNOIb3YEMbIM 8 PEedibHOU NPAKMUKE.
2. Ilepe6ooums ycnosus mekcmoguix 3a0ay Ha aneebpauieckuil A3blK, COCMAsIAms ypasHerue, 6YKGeHHOe 8blpadCeHUe No YCI08UI0 3A0au.

Pasnen «I'eomeTpus»

[Top30BaThCSI TEOMETPUUECKUM SI3BIKOM JIJIsI OTTUCAHUS TTPEIMETOB OKPYIKAIOIIEro MUPA.

Pacnio3naBarh 1 n300pakath reoMeTpudeckue GUrypsl, pa3inyaTh UX B3aUMHOE PaCOIOKEHHUE.
Pacmo3naBarh Ha yepTekax, MOACISIX U B OKpPYXKarolield 00CTaHOBKE OCHOBHBIE TPOCTPAHCTBEHHBIC TETIA.
B npocreimmx ciayyasx CTpOUTh pa3BEPTKU MPOCTPAHCTBEHHBIX TEI.

BreraucnsaTs miiomaam, nepuMeTpbl, 00bEMBI POCTEUIITUX TeOMEeTpUIeCcKuX Guryp (Ten) mo hopmymnam.

Nk =



6. IlocTpoeHuto reoMeTpUYECKUMU HHCTPYMEHTaMHU (JINHENKA, IUPKYJIb, YTOJIBHUK, TPAHCIIOPTUD).
Yuenuku nonyuum eosmodxcnocms Hayuumocs:

1. HccnemoBaThb M ONUCHIBaTH CBOMCTBA TeOMETpUYECKUX (QUTYyp (IUIOCKMX U MIPOCTPAHCTBEHHBIX), MCIONB3YyS HAOMIONEHUS, H3MEpEeHus,
HKCIIEPUMEHT, MOJICTUPOBAHUE, B TOM UHCJIE KOMIIBIOTEPHOE MOJIETUPOBAHUE U SKCIIEPUMEHT.
2. KoHcTpyupoBarh reomeTpudeckue 00beKThI, UCTIONb3Ys OyMary, IIacTHUINH, IPOBOJIOKY U JIp.

6K1ace

B INMHOCTHOM HaNnpaB/1€HUuU:

* YMeHUe SICHO, TOYHO, FPaMOTHO M3J1araTb CBOU MbIC/IM B YCTHOM M MMCbMEHHOM PeYn, MOHMMaTb CMbIC/ MOCTaB/IEHHOW 3a4a4M, BbICTPauBaTh apryMeHTaLmIo,
NPUBOAUTL NPUMEPbI U KOHTPNPUMEPbI;

* KPUTUYHOCTb MbILLIEHWUSA, YMEHME PACMO3HABATh IOTMYECKU HEKOPPEKTHbIE BbICKAa3blBaHWUSA, OTIMYATL rMMNoTe3y oT $aKTa;
* NpeAcTaBfieHNE O MaTEMATUUECKOM HayKe Kak chepe YeIoBeYeCKon AesaTeNbHOCTH, 06 3Tanax ee pa3sBUTUSA, O €€ 3HAYUMOCTU [/ Pa3BUTUSI LUBUIU3ALUN;

* KpeaTUBHOCTb MbILLIEHUS, MHULIMATUBA, HaXOAYMBOCTb, aKTUBHOCTb MPU peLleHMM MaTeMaTUYECKOM 3a/1aun;™ YMEeHUe KOHTPOIMPOBaTh MPOLLECC U pe3ysibTaT
y4yebHOM MaTeMaTUYECKOM AeATENBHOCTHU;

* cNocobHOCTb K 3MOLMOHANbHOMY BOCMPUATUIO MaTEMATUYECKUX OGBEKTOB, 3a[a4, PELLEHWUI, PacCyXKAEHUIA;

B MeTanpeaMeTHOM HalnpasJieHUu:

* nepBOHayvasbHble NpeAcTaBieHMs 06 NaesX U METOAX MaTEMATUKN KaK YHUBEPCAJIbHOM $SI3bIKE HaYKU U TEXHUKE, CPeACcTBE MOAENMPOBAHNSA SIBAEHUIA U
NpoLLeccoB;

* YMEHNE BUAETb MaTEMATUYECKYIO 3a4a4y B KOHTEKCTE I'IpO6]'IeMHOI7I CUTYyauum B gpyrmx aucumnninHax, B 0pr>+<arou.|,e1?1 XU3HMWU;



* YMEHUWe HaXoMUTb B Pa3/IMYHbIX UCTOYHUKAX MHOOPMALMIO, A1st PELLEHMS MaTEMaTUYECKMX NMPO6JieM, NPeACTaBsATb €€ B MOHATHON dopMe, MPUHUMATb
peLleHnst B YCI0BUAX HEMOHOM U M36bITOYHOM, TOYHOM N BEPOATHOCTHOM MHbOPMaLUK;

* yMeHUWe NoHMMaTb M UCMOJ/Ib30BaTb MaTeMaTUYECKME CPeACTBa HarsaAHOCTU (rpaduKK, AnarpamMMbl, TabauLbl, CXEMbI U Ap.) AN UAOCTPALMK, MHTEPRpETaLUN,
aprymMeHTaumu;

* yMeHWe BblABUraTh rMMNOTE3bl NPU PeLIEHUM YYEBHbIX 3a[a4, MOHUMaTb HEOBXOANUMOCTb UX MPOBEPKU;

* yMeHMe NPUMEHATb MHIYKTUBHbIE U AeYKTUBHbIE CNOCO6GLI PACCYyXXAEHWIA, BUAETb Pa3/INyHbIe CTPATENMKN peLeHNs 3a4ay;

* MOHMMaHME CYLLHOCTU afITOPUTMUYECKUX NMPEANMUCAHNIA U YMEHNE AENCTBOBATb B COOTBETCTBUM C MPEAJIOKEHHBIM aJITOPUTMOM,;
* yMeHMe caMoCTOSATENIbHO CTaBUTL LiEJIW, BbIGUpPaTh U CO34aBaTh arOPUTMbI A5 peLleHUst y4ebHbIX MaTeMaTUYECKUX Npobiem;

* yMeHMe NaHUPOBaTh U OCYLLECTBASATL AEeATENbHOCTb, HaNPaBIEHHYIO Ha peLLeHUe 3a/1a4 UCCNEIOBATENbCKOrO XapaKTepa;

B NpeAME€THOM HalpaBJieHUu:

* oBnageHve 6a30BbIM MOHATUIAHBIM annapaToM Mo OCHOBHbLIM Pa3fefiaM CoAepXKaHus, NpeacTaBaeHne 06 0CHOBHbIX M3y4aeMbIX NOHATUSAX (4nco,
reomMeTpuyeckas Gpurypa, ypaBHeHNe, BEPOSITHOCTb) KakK BaXKHEMLLNX MaTEMaTUYECKUX MOAENSX, MO3BOIAIOLLMX ONUCbIBATh M U3y4aTb peasibHble MPOLECCh] U
ABNIEHUS;

* ymMeHune pa60TaTb C MaTeéMaTU4€CKMM TEKCTOM (aHaJ’lM3MpOBaTb, N3BNEKATb H606XOAMMYI-O MHd)OpMaLIIMI-O), rPaMOTHO NMPUMEHATb MaTEMATUHECKYHO
TEPMUHOJIOTUIO U CUMBOJINKY, NCMNOJIb30BaTb Pa3/INYHbIE A3bIKM MAaTEMATUKWN,

* yMeHWe NpoBOANTb KnacCudUKaLmm, Iormyeckue 060CHOBaHMS, JOKa3aTeNbLCTBA MaTEMATUYECKUX YTBEPXKAEHWNN;

* pa3ButTne Hpep,CTaBHEHMVI O Yynucne " YNCNOBLIX CUCTEMAX OT HATypPaJibHbIX 0 AEﬁCTBMTe}'IbeIX 4Ynuces, onageHne HaBblIKaMUM YCTHbIX, MMCbMEHHDbIX,
MHCTPYMEHTAJIbHbIX BbIYMCNEHUN;

* oBJslageHne OCHOBHbIMU cnocobamm npeancraBNeHUA U aHain3a CTaTUCTUYECKUX OaHHbIX; Ha/lndne I‘Ipe,ﬂ,CTaBﬂeHMVI O CTaTUCTNYECKNX 3aKOHOMEPHOCTAX B
peanibHOM MUpE U O Pa3/INYHbIX cnocobax mx nM3y4yeHuna, 0 BEPOATHOCTHbIX MOJENAX;



*oBNafleHUe reoMeTPUYECKUM A3bIKOM, YMEHME UCMONb30BaTh €ro A1 OnmncaHusi NpeAMeTOB OKPYXKalOLLLEro MUPa, pa3BUTME NPOCTPAHCTBEHHbIX NpeACcTaBAeHU
N N306pasmnTe/IbHbIX YMEHUIN, NPUOBPETEHME HABLIKOB FEOMETPMUYECKUX MOCTPOEHUI;* YMEHUE NMPUMEHSITh AJIMHbI OTPE3KOB, BE/IMYUHbI YINIOB, UCNO/b30BaTh
dopMy bl A5 HAXOXKAEHUS NEPUMETPOB, NJIOWAJEN U 0O BEMOB reOMeTPUYECKUX OUTYp;

* YMEeHME NPUMEHATb U3YYeHHbIE MOHATUS, Pe3y/ibTaTbl, METOAbI A5 PELLUEHUS 3a[a4 NMPaKTUYECKOro XapaKTepa U 3aJia4 U3 CMEXHbIX AUCLUMJIUH C
MCMNONb30BaHNEM NMPU HEOBXOAMMOCTU CMIPABOYHbIX MaTEPUANIOB, KalbKyNSTOPa, KOMMblOTEpa.

JINYHOCTHbIE YHUBeEpCcaJibHble Yy4ebHble AeACTBUS:

y obyvatolerocs 6yayt cdopMmMpPOBaHbI:

e LINPOKasi MOTMBALIMOHHAs OCHOBA Y4E€6HOM AeATENbHOCTU, BK/IHOYAOLWAA COLMasIbHbIE, yHeBHO-MO3HaBaTe IbHblE U BHELLHWUE MOTUBbI;
® y4yebHO-MNo3HaBaTe/IbHbIA MHTEPEC K HOBOMY y4ebHOMY MaTepuany U cnocobam pelleHust HOBOM 3aa4u;

® OpUEHTaLMs Ha MOHMMaHME NPUYKH ycrexa B y4ebHoI AesTesIbHOCTH, B TOM YMC/Ie Ha CaMOaHa M3 MU CaMOKOHTPO/Ib pe3y/ibTaTa, Ha aHaiM3 COOTBETCTBUSA
pe3ynbTaToB TPE6OBaHMAM KOHKPETHOM 3a4a4M, Ha MOHMMaHWE NPEAJIOKEHNI U OLLEHOK YUMTENE, TOBAPULLEN, pOoAUTENEN N APYTUX NIOAEN;

® CNOCOBHOCTb K CAMOOLLEHKE HAa OCHOBE KPUTEPUEB YCMELLIHOCTM y4ebHOM feATeNbHOCTH;
® YCTaHOBKA Ha 340p0BbIN 06pa3 KM3HW;

© OCHOBbI 3KO/IOTMYECKOM KY/LTYPbl: MPUHATUE LIEHHOCTU MPUPOAHOIo MMpa, FOTOBHOCTL CEA0BaTh B CBOEN AeATE/IbHOCTU HOPMaM NPUPOA0OXPaHHOrO,
HepacTouMTeNbHOrO, 340POBbecHEepEeraloLLero NoBeAeHUS;

O6yyatoLmMincs NosyYnT BO3MOXKHOCTL A1 OPMUPOBaHUS:

® BHYTpEHHEN No3ML MK 06Yy4aloLLEroCs Ha YPOBHE MOJIOXKUTENIBHOTO OTHOLLEHUS K 06pa3oBaTeIbHOMY YUpEXAEHUIO, MOHUMaHMS HEOBXOANUMOCTU YYEHUS,
BbIpaXKEHHOTO B NpeobaagaHMm y4e6HO-No3HaBaTe/IbHbIX MOTMBOB W NPEANOYTEHNM COLMAJIbHOTO CNocoba OLEHKM 3HAHWI;



® BbIpaXKEHHOM YCTOMYNBOM Y4eOHO-NMO3HAaBaTENIbHOM MOTUBALMU YYEHUS;

® YCTOMYMBOroO y4e6HO-NO3HaBaTE/IbHOMO MHTEPECa K HOBbIM 0BLIUM Crocobam pelleHus 3a4au;

® a[1IEKBAaTHOrO NOHMMaHMS NPUYMH YCNELLIHOCTU/HEYCNELIHOCTU Y4EOHON AEATENBHOCTY;

® MOIOXKUTENBbHOM afieKBaTHOM AnddepeHLMPOBAHHOM CAMOOLIEHKM Ha OCHOBE KpUTEPUS YCNELLIHOCTM peasi3aLym coLpManbHOM POaN «XOPOLLIENO YHEHUKA »;
® KOMMETEHTHOCTU B peann3almm OCHOB FPaXkJaHCKOM MAEHTUYHOCTM B MOCTYMNKaxX U AeATENbHOCTY;

® YCTAHOBKMU Ha 3,£|,Op08b|l71 06pa3 XU3HU U peannsaymnm eéB peasbHOM NoBeEAEHNN U MOCTYNKaX;

PerynsatueHble yHMBepca/bHble yyebHble AeiCcTBUS

O6y4atoLWmmnca HayumnTcs:

® NMPUHNUMATb U COXPaHATL Y4EBHYIO 3aa4y;

® YYUTbIBATb BblAE/IEHHbIE YYNTENIEM OPUEHTUPDI AEACTBUS B HOBOM Y4e6HOM MaTepuasie B COTPYAHUYECTBE C YUUTENEM;

® M1IaHNPOBAaTb CBOU JEACTBUS B COOTBETCTBMM C MOCTaBAEHHON 3aJa4el U YC/IOBUSIMU €€ peanunsaLnm, B TOM YUC/Ie BO BHYTPEHHEM MaHE;

® Y4UTbIBATb YCTAHOBJ/IEHHbIE NPaBMa B NJaHMPOBAHUN U KOHTPOJIE crnocoba peLleHus;

® OCYLLECTBASATb UTOrOBbIN 1 NOLLArOBbIN KOHTPOJIb MO pe3ynsTaTy (B c/iyyae paboTbl B UHTEPAKTUBHOW Cpejie No/b30BaThCs peakuuen cpeabl pelleHns 3a4a4m);
® OLIEHMBATb NPaBUIbHOCTb BbINOJIHEHMS AENCTBMS B COOTBETCTBUMN C TPeOOBaHMUSAMM AaHHOM 3aJa4M U 3a[1a4HOM 0bsacTu;

® a/1IeKBaTHO BOCMPUHUMATb NPEAJIOKEHUS U OLLEHKY YYUTENEN, TOBAPULLIEN, POAUTENEN U APYTUX NHOAEN;

® pas3inyaThb Cnocob M pesynsTaT AeNCTBUS;

O6yyatoWwmincst NONYYUT BOSMOXKHOCTb HAYYMUTbCS:



® BHOCUTb HEOBXOMMbIEe KOPPEKTMBLI B AENCTBUE NOC/IE €r0 3aBEPLIEHMS HA OCHOBE €ro OLEHKM M YY4ETa XapaKTepa clleNlaHHbIX OLUMBOK, UCMOIb30BaTh
NPeA/IoXKeHNN U OLLEHKW 15l CO34aHUsi HOBOro, 60/iee COBEPLUEHHOrO pesy/ibTaTa, UCNoJib30BaTh 3anuck (dukcaumio) B undposoit GopMe xofa U pesynsTaToB
pelleHns 3a4a4M, COGCTBEHHOM 3BYYalLlEN PeYM Ha PYCCKOM, POJHOM U MHOCTPAHHOM $i3blKaXx;

® B COTPYAHUYECTBE C YYUTENEM CTaBUTb HOBbIE YYeBHbIe 3a7a4u;

® NpeobpasoBbIBaTb NMPAKTUYECKYIO 33134y B MO3HaBATE/IbHYIO;

® MPOABASATL NO3HABaTE/IbHYIO MHULIMATUBY B Y4EGHOM COTPYAHUYECTBE;

® CaMOCTOSATE/IbHO YYUTLIBATb BblJE/IEHHbIE YUMTENIEM OPUEHTUPLI AEACTBUSI B HOBOM Y4e6HOM MaTepuane;

® OCYLLECTB/IATh KOHCTaTUPYHOLLMIA U NPeABOCXULLLAIOLLMIA KOHTPOJIb MO pe3ybTaTy U Mo cnocoby AencTBUS, akTyasibHbIN KOHTPOJIb HA YPOBHE NMPOU3BOJIbHOTO
BHMMaHMUs;

® CaMOCTOATE/IbHO aJeKBaTHO OLEHMBATb MPaBU/IbHOCTb BbINMOAHEHUS AEACTBUA U BHOCUTL HEOBXOAMMbIE KOPPEKTUBbI B UCMIOJIHEHME KaK MO X0y ero
peanusaumn, Tak 1 B KOHLE AeNCTBUS.

Mo3HaBaTeNbHble YHUBEpPCa/bHbIe Y4e6Hble AeicTBUs

O6yyarLMNCa HayuuTCs:

® OCYLLECTBATL MOUCK HEOBXOAMMOM MHDOPMALMK AN1st BLINOJHEHNS YYEBHBIX 331aHUI C UCNO/Ib30BaHUEM YYe6HOM NTepPaTypbl, SHUUKAONEAMIA, CPaBOYHUKOB
(BKNKOYAsA 3NEKTPOHHbIE, UMPPOBLIE), B OTKPLITOM MHPOPMALIMOHHOM MPOCTPaHCTBE, B TOM YKUCJIe KOHTPOIMPYEMOM MNPOCTpaHcTBe VIHTepHeTa;

® OCYLLLECTBAATbL 3aNuCh (PUKcaLmio) BbIGopouHOM MHbopMaLLMK 06 OKpY»KatoLLeM MUPE 1 0 cebe CaMOM, B TOM YKUCJIE C MOMOLLIO MHCTPYMeHTOB UKT;
® 1CMO0JIb30BaTh 3HAKOBO-CMMBOJIMYECKME CPEACTBA, B TOM YMC/IE MOAENM (BK/HOYasi BUPTYasibHbIE) U CXEMbI (BK/IKOYAst KOHLENTYasIbHbIE) ANS PELLEHUS 3a4aY;
® CTPOUTb COOBOLLEHNS B YCTHOM U NUCbMEHHON GpopMe;

® OPMEHTUPOBATLCA Ha pa3HOObpa3une cnocoboB peLleHns 3a4aY;



® OCHOBAaM CMbIC/IOBOIO BOCMPUATUA MO3HABATE/IbHbIX TEKCTOB, BbIAENATH CYLLECTBEHHYIO MHOPMaLUIO N3 COOBLLEHMIA Pa3HbIX BUAOB (B MepByIo ovepeb
TEKCTOB);

® OCYLLECTBATb aHA/IM3 06BEKTOB C BblENIEHUEM CYLLECTBEHHbIX M HECYLLECTBEHHbIX MPU3HAKOB;

® OCYLLIECTBATb CUHTE3 KaK COCTaB/IEHUE LIEJIOro U3 YacTel;

® NPOBOAUTL CPaBHEHME U KNlacCUdUKALLMIO NO 3aAaHHbIM KPpUTEPUSM;

® yCTaHaB/IMBaTb NPUYNUHHO-CNEACTBEHHbIE CBA3M B M3y4aEMOM Kpyre siBNEHUI;

® CTPOUTb paccyKaeHust B opMe CBA3U NPOCTbIX CYXAeHMI 06 06BbEKTE, ero CTPOEHMU, CBOMCTBAX U CBA3AX;
e yCTaHaB/MBaTb aHA/OTUW;

e B/aAeTh PAAOM OBLIMX NPUEMOB peLLieHMs 3a4a4.
O6y4yatomMncst NONYYUT BOSMOXKHOCTb HAYyYMUTbCS:

® OCYLUIECTB/IATb PACLUMPEHHbIN MOUCK MHGOPMALMM C UCMO/Ib30OBAHUEM PECYpPCoB BUBANOTEK U ceTU MIHTEPHET;

® 3aMnuCbIBaTb, PUKCUPOBATb MHPOPMALMIO 06 OKPYKatOLWEM MUPE C MOMOLLbIO MHCTPYMeHTOB UKT;

® cOo37aBaTb M NPeobpa3oBbiBaTb MOAENN U CXEMbI A1 PELLEHUS 3a1aY4;

® OCO3HAHHO U NPOM3BOJILHO CTPOUTL COOBLLLEEHWNS B YCTHOM M MMCbMEHHON GpopMeE;

® OCYLLECTB/IATb BbIOOP Hanbonee apPpeKTUBHbIX CMOCOOOB peLleHUs 3a[a4 B 3aBUCMMOCTU OT KOHKPETHbIX YC/I0BUA;

® OCYLLUECTBNISATb CUHTE3 KaK COCTaBJIEHME LLeJIOro U3 YacTel, CaMOCTOSITE/IbHO A0CTPaMBas M BOCMOJIHAS HEAOCTAIOLWME KOMIMOHEHTbI;

® OCYLLECTB/IATb CPAaBHEHME, KJlacCUDUKALMIO, CAMOCTOATENILHO BblIOMpPasi OCHOBaHUS U KPUTEPUN AN YKa3aHHbIX JIOTMYECKUX onepawumi;
® CTPOUTb JIOTMYECKOE paccyXXaeHue, BKAKYatoLWee YCTaHOBIEHME NPUYMHHO-CNEACTBEHHbIX CBSA3EN;

® MPOU3BOJILHO U OCO3HAHHO BNAAETb O6LLMMU NPUEMaMM pPeLeHMs 3aau.



KoMMyHMKaTUBHbIE YHUBEpPCaJibHble y4ebHble AeACTBUS

O6y4atoLWmmncsa HayumnTcs:

® 3[1IEKBATHO MCMNOJIb30BaTb KOMMYHWUKATUBHbIE, MPEX/E BCErO peyeBble, CPeACTBa /15 PELIEHUS Pa3/IMYHbIX KOMMYHUKATUBHbIX 33134, CTPOUTb MOHOJIOTMYECKOE
BbICKa3bIBaHWe, BJIafIeTb Ananormyeckoit opmMoit KOMMYHUKaLMKU, UCMO/b3Ysl B TOM YUCE CPeACTBA U MHCTPYMeEHTbI MKT U ANCTaHLMOHHOTO 06LEHUS;

® [10MyCKaTb BO3MOKHOCTb CYLLLECTBOBAHMSA Y IIOAEN Pa3/INYHbIX TOYEK 3PEHUS, B TOM YNC/IE HE COBMAalOLLIMX C eF0 COGCTBEHHOM, M OPUEHTUPOBATLCS HA
No3nuUMio NapTHEPa B 06LEHNN U B3aUMOAENCTBUM;

® YYNTbIBATb Pa3Hble MHEHUS U CTPEMUTLCS K KOOPAMHALMU Pa3/IMiHbIX NO3ULMIA B COTPYAHNYECTBE;

e opMynnpoBaTb COBCTBEHHOE MHEHUE U MO3ULIUIO;

® J10roBapMBaThCs U NPUXOAUTL K 06LLEMY pELLIEHMIO B COBMECTHOM AeATENbHOCTU, B TOM YMC/E B CUTYyaLIMU CTOJIKHOBEHUSI UHTEPECOB;
® CTPOUTb NMOHATHbIE /15 NapPTHEpPA BbICKa3bIBaHWSA, Y4MUTbIBAIOLLME, YTO NAPTHEP 3HAET U BUAMT, a UTO HET;

® 33/1aBaTb BOMPOCHI;

® KOHTPOJ/IMPOBATb AENCTBMSA NAPTHEPA;

® 11CM0/1b30BaThb peyb AJ1S PeryasaumMm CBOero AenCcTBus;

® a[1IEKBATHO MCNOJ/Ib30BaTb PeYEBbIE CPEACTBA A5 PELLEHNS PA3/IMYHBIX KOMMYHUKATUBHbIX 3a[a4, CTPOUTb MOHOJIOTMYECKOE BbICKa3blBaHUE, BAaJEThb
amanormyeckon Gopmon peun.

O6yyatoWwmincst NONYYUT BOSMOXKHOCTb HAYYMUTbCS:

® YUUTbIBATb U KOOPJMHMPOBATb B COTPYAHNYECTBE NO3ULUN APYTUX NHOAEN, OTIMYHbIE OT COBCTBEHHO;

® YYUTbIBATb Pa3HblE MHEHNA N MHTEPECHI N 060CHOBbLIBaTb C06CTBeHHy}O NMo3nNLnLo;



® MOHWUMAaTb OTHOCUTEJIBHOCTb MHEHWIA U NOAXOA0B K PeLLeHNo NpobaeMbl;

® apryMeHTnpoBaTtb CBOHO NO3ULNIKO N KOOPAUHUPOBATb eéc nosnumnamMm napTHEpPOB B COTpyaAHUNYECTBE MNMpU Bblpa60TKe 06m,ero peweHna B COBMECTHOM
AEeATE/IbHOCTH;

 MPOAYKTMBHO COAENCTBOBATL Pa3peLleHMIo KOH(IMKTOB Ha OCHOBE YYETa MHTEPECOB M NO3MLNIA BCEX YHaCTHUKOB;

® C YYETOM Liesie KOMMYHMKaLLMM AOCTaTOMHO TOYHO, NocaeaoBaTe/IbHO U NOJIHO NepeAaBaTh NapTHEPY HEOBXOAUMYIO MHGOPMALIMIO KaK OPUEHTUP A
MOCTPOEHMS AENCTBUS;

® 33J1aBaTb BOMPOChI, HEOBXOAUMbIE [J18 OPraHM3aL MM COBCTBEHHOM AeATENbHOCTM U COTPYAHUYECTBA C MapPTHEPOM;
® OCYLLECTBIATh B3aUMHbIN KOHTPOJIb U OKa3biBaTb B COTPYAHNYECTBE HEOHXOAUMYIO B3aMMONOMOLLb;
® 3/IEKBATHO UCMO/Ib30BaTh Peyb 18 NIaHUPOBaAHUS U PETYNALUMU CBOEN IeSATENbHOCTHU;

® 3/1€EKBATHO UCMOJZIb30BaTb peYeEBbIE CPEACTBA A4 3¢¢EKTMBHOFO peweHna pa3H006pa3Hb|x KOMMYHUKATUBHbIX 3a4a4.

7 Knacc

8 knacc
AJITEBPA. TEMETPUA
JINYHOCTHbIE pe3ynbTaThbl
= HE3aBUCUMOCTb U KPUTUYHOCTb MbILLIEHUA,
- BOJIA MU HACTOMYMBOCTb B AOCTMXKEHUN LLenn.
Cpep,CTBOM AOCTUXKEHUNA ITUX PE3YNIBTATOB ABNAETCA:

- cucTemMa 3af.aHui y4ebHNKOB;



- NpeacTaBaeHHas B y4ebHMKaX B IBHOM BUJIE OpraHU3aLusa MaTepuana no NpUHLUNY MUHUMAaKCa;

- NCNOJIb30BaHME COBOKYMHOCTU TEXHOJIOTUIA, OPUEHTUPOBAHHBLIX Ha Pa3BUTUE CaMOCTOATE/IbBHOCTU U KPUTUYHOCTU MbILWLWIEHUA: TEXHOJI0TNMA CUCTEMHO-
AeATE/IbHOCTHOIo nNoagxona B O6yl-IeHl/IM, TEXHOJ10IMA oueHnBaHUA.

MemanpegmMemHbIMuU pesyibTaTaMmn U3ydyeHus Kypca «MaTtematmka 8» aBnserca GopMmUpoBaHUe YHUBEPCA/IbHbIX YYeBHbIX aencteuin (YY),

PerynsmusHbie YY1

— CAMOCTOSITETILHO 0OHapyscusams 1 (HopMynupoBaTh yueOHYIO IPOOIEMY, ONPEAETIATh LeNb yYeOHOM AesITeTbHOCTH, BRIOUPATh TEMY MPOEKTa;

— 8b1068U2aMb BEPCUH PEIIeHHs TPOOJIeMbI, 0CO3HABaTh (M MHTEPIPETUPOBATH B Cllydyae HEOOXOAMMOCTH) KOHEUHBIN pe3yibTaT, BBIOUPATh CPEICTBA
JOCTH)KEHUSI LI U3 TIPETIOKEHHBIX, a TAK)KE UCKAaTh UX CAMOCTOSATENBHO;

— cocmaenams (AHAUBUAYATBHO WK B TPYIIE) IUIaH PEIICHUs] MPOOIEMBbI (BBITTOJIHEHHSI IIPOEKTA);

— paborasi O TIJIaHY, céepsimb CBOM JEHCTBUS C IENbI0 M, MPU HEOOXOAWMOCTH, WCHPABIATH OUIMOKHA CAMOCTOSTETBHO (B TOM 4YHCIE M
KOPPEKTHPOBATH IJIAH);

— B IMAJIOTE C YUUTEIIEM CO8EPULICHCMBO8AMb CAMOCTOSITEIHHO BHIPAOOTAaHHBIE KPUTEPUH OIICHKH.
— CaMOCTOSITENILHO 0OHapyscueams 1 hopmynuposanms poodieMy B KIIACCHOM U MHAMBHIyaIbHON y4eOHOM NesTeNbHOCTH,

— 6b108U2AMb BEPCUH PEIIEHUs TPOOJIEMBbI, 0CO3HABATh KOHEYHBIN Pe3yNbTar, BEIOMPATh CPEICTBA JOCTIKCHUS LENU U3 MPEUIOKEHHBIX WIH UX
HCKaTh CAMOCTOSATENIBHO;

— cocmagénamy (MHANBUIYAJIBHO WU B TPYIIIE) IJIaH PEIIeHUs IPOOIeMbl (BBIIOIHEHUS IPOEKTA);

— no0bupams X KOKI0M nmpodiemMe (3a1aue) aJIeKBaTHYIO €l TEOPETHIECKYIO MOJIEIb;

— paboTas 1o MpeNIoKEHHOMY HJIM CaMOCTOSITENIbHO COCTAaBICHHOMY IUIaHY, UCNOIb306aMb HAPSLy C OCHOBHBIMH M JIOTIOJHHUTEIBHBIE CPEICTBA
(ctipaBOYHAs TUTEPATYpPa, CIOKHBIE TPUOOPHI, KOMITBIOTED);

— NIAHUPOBAMsb CBOIO WHANBUIYAIBHYIO 00pa30BaTENIbHYIO TPAEKTOPHIO;

— pabomamb TO CAMOCTOSITENILHO COCTAaBJICHHOMY IUIaHY, CBEpSAACh C HUM M C LEJIbI0 JIEATEIbHOCTH, HWCIPABISAS OLIMOKH, HUCTOIb3Ys
CaMOCTOSITENIbHO MOJJ00paHHbIe cpencTBa (B ToM yncie u MHTepHer);

— CBOOOJTHO 110/16308ambCsl BBIPAOOTaHHBIMU KPUTEPUSIMHU OIIEHKH U CAMOOLIEHKH, UCXOS U3 LIETTU ¥ UMEIOIUXCS KPUTEPUEB, pa3indasi pe3yabTaT u
cnocoObI IeHCTBUI;

— B XOJI€ TIPEICTaBIEHUS MPOEKTA 0a8amy OYEeHKY €ro pe3yiabraraM;

— CaMOCTOSITETILHO 0CO3HAB8AMb IPUIMHBI CBOETO yCIleXa MM HeyCcIexa U HaXOAUTh CIIOCOOBI BBIXO/IA M3 CUTYaIluX HeycIexa;

— yMemb OyeHums CTENeHb YCIIEITHOCTH CBOCH MHANBUAYAIbHON 00pa30BaTeNbHOM 1A TEIbHOCTH;

— 0asambs OYeHKY CBOUM JINYHOCTHBIM KaueCTBaM M YEepPTaM XapakTepa (KKaKOB s»), ONPENENATh HAIPABICHHUS CBOETO PAa3BHUTHUS («KAKUM s XOUY
CTaTbhy», «4TO MHE JIJIsl 3TOTO HAJO CAENATHY).



lMo3HaBamenbHble YY/:

— AHATU3UPOBAMb, CPABHUBAMD, KAdcCUuGuyuposams u 0606uame HaKkThl U SIBICHUS;

— ocywecmenams CpaBHEHHE, CEpUALIUIO U KJIACCU(PHUKALIUIO, CAMOCTOSTEIBHO BBIOMPAasi OCHOBAHUS M KPUTEPUU JJISl YKAa3aHHBIX JIOTHUECKUX
orepauii; CTpOUTh KJIACCU(PUKALUIO IIyTEM JUXOTOMUYECKOTO JIeJIeHNs (Ha OCHOBE OTPHLIAHNUA);

— cmpoums JTOTHYECKU 000CHOBAHHOE PACCYXKIEHHE, BKIIIOUAIOIIee YCTAaHOBICHUE IPUYNHHO-CIIEICTBEHHBIX CBS3CH;

— co30a6amb MaTEMaTUYeCKUEe MOJIEIIN;

— COCTABJIATh TE€3HCHI, Pa3JINYHbIC BUbI INIAHOB (IPOCTHIX, CIOXKHBIX U T.I1.). [IpeoOpazoBeiBaTh HH(GOPMALIMIO U3 OAHOTO BUA B APYTroH (Tabiuily B
TEKCT, luarpaMmy u mp.);

— 8bIYUMBIGAMb BCE YPOBHU TEKCTOBOM MH(pOpMAaIIUU.

— ymMemdb onpeoensims BO3MOXKHBIE HMCTOYHMKM HEOOXOIMMBIX CBEACHUN, MPOM3BOAUTH MOUCK HMH(OpMalUU, aHAJIU3UPOBaTh U OLICHUBATh €&
JIOCTOBEPHOCTD.

— MOHUMas NO3UIMIO JPYroro 4eloBeKa, paziuuams B €r0 peud: MHEHHE (TOUKY 3PEHHs), N0Ka3aTeIbCTBO (apryMeHThl), (DaKkThl; TMIOTE3bI,
AKCHOMBI, TeOpHUHU. [IJIs1 3TOr0 caMOCTOATENBHO UCIOJIb30BaTh pa3IMyHbIe BUBI YTCHUS (M3yvarollee, IPOCMOTPOBOE, 03HAKOMUTEIIBHOE, IIOMCKOBOE),
MPUEMBI CITyIIaHUsA.

— caMOMY c030a8amb WUCTOUYHUKU MH(POpPMAIMM Pa3HOTO TUNA U JJI pasHbIX ayluTOpHUH, coON0AaTh MH(MOPMAIMOHHYIO THTHEHY M IpaBHJIa
nH(}OpPMAITMOHHON 0€30TIaCHOCTH;

— yMemb UCNONb306aMb KOMIIBIOTEPHBIE 1 KOMMYHHUKAIIMOHHbIE TEXHOJIOTMU KaK MHCTPYMEHT JUIsl JOCTHIKEHHs CBOUX Iiefieil. YMeTh BbIOMpaTh
aJICKBaTHBIE 33/1a4€ HHCTPYMEHTAJIbHBIE IPOIPaMMHO-AIIapaTHbIE CPEJCTBA U CEPBUCHI.

CpeacmaoM ¢popMupoBaHUs No3HaBaTeNbHbIX YYI, ciy»KaT y4eOHbI MaTepuan U NPeEX/e BCEro NpoayKTUBHbIE 3a4aHNS y4ebHMKa.
- Micnonb3oBaHMe MaTeMaTUYECKMX 3HAHUIN ANS pelleHns Pa3IyHbIX MaTeMaTUYECKUX 3a[a4 U OLLEHKU NOJIyYEHHbIX Pe3y/ibTaToB.
- COBOKYMHOCTb YMEHUI MO UCMO/Ib30BaHUIO AOKa3aTe/IbHOM MaTeMaTUYECKOM peuun.
- COBOKYMHOCTb YMEHMI N0 paboTe ¢ MHPOpPMaLMEN, B TOM YUCJIE U C PA3/IMYHBIMM MaTEMATUYECKUMU TEKCTAMMU.
- YMeHus 1UcnoJib3oBaTb MaTeEMaTUYECKME CPeACTBA /1S USYYEHUS U OMNMCAHUSA PeasibHbIX MPOLLECCOB U SABIEHUN.
- He3aBUCUMOCTb U KPUTUYHOCTb MbILLAEHUS.

- Bonsi M HACTOMYMBOCTL B AOCTMXKEHNU LLenn.



KommyHukamuBHbie YY/:

— CaMOCTOSITENILHO Op2aHu306b16ams y4eOHOE B3aUMOJIEHCTBUE B IPyIIIE (ONpeesiaTh oOLIie eI, JOTOBapUBaThCs APYT C APYIOM U T.11.);
— OTCTauBasi CBOKO TOUKY 3PCHHUSI, NPUBOOUMb apeyMeHmbl, TOATBEPKAas UX (aKTaMu;
— B IUCKYCCUU YMemb 8bl08UHYMb KOHTPAPTYMEHTHI;

— YUUTBCS KPUMUYHO OMHOCUMbCA K CBOEMY MHEHHIO, C JIOCTOMHCTBOM NpU3HABAMb OIIMOOYHOCTh CBOETO MHEHUS (€CJIM OHO TaKOBO) U
KOPPEKTUPOBATH €T0;

— [IOHUMas NO3ULHIO APYIOr0, paziuiams B €r0 Peud: MHEHUE (TOUKY 3pEHUs), 10Ka3aTeNbCTBO (apryMEHThI), (JaKThl; TUIIOTE3bI, AKCHOMBI, TEOPUH;
— yMemb B3NIAHYTh Ha CUTYALMIO ¢ MHOH MO3ULIMU U 00208apUEaAMbCsL C TIOAbMU UHBIX MO3ULIUN.

CpeacmeoM  ¢OpMUPOBAHUS KOMMYHUKATUBHBLIX YY[ cnyxaT TexHosiorusi npo6ieMHOoro obydyeHusi, opraHusauus paboTbl B MasibIX Tpynnax, Takxe
MCMNOIb30BaHNE Ha YPOKaX TEXHOIOTUU JIMYHOCTHO- OPUEHTUPOBAHHOIO U CUCTEMHO- AEATE/ILHOCTHOIO 06yYeHus.

MpeaMeTHbIMU pe3ynbTaTaMM U3ydeHus npegmeTa «MaTeMaTuKa» ABASITCA CAeAYIOLLME YMEHUS.

PALIMOHAJIBHBIE YACTA

Y4yeHuK HayumnTcs:

1) Bblpa)kaTb YUMCNa B IKBUMBANIEHTHbIX GOpPMaXx, Bbibrpas Hanbosiee NOAXOASLLYIO B 3aBUCUMOCTU OT KOHKPETHOWM CUTYyaLuu;
1) BbINOMHATbL BbIMUCAEHUS C PAaLMOHaIbHBIMU YNC/IaMU, COYETas YCTHbIE U MUCbMEHHbIE NMPUEMbI BbIYUCIEHUI, MPUMEHEHWNE Ka/IbKYISTOPA;

2) MCNOJ1Ib30BaTb MOHATUA U YMEHUA, CBA3aHHbIE C NMPONOPLIMOHAIBHOCTBIO BEJIMYUNH, MPOLEHTAMN B XOA4€E pelleHUA MaTeEMaTUHeCKUX 3adad MU 3a4a4 U3
CMEXHbIX NPEAMETOB, BbINOJIHATbL HEC/IOXKHbIE MPaKTUYECKNE PaCHEThbI.

BbInycKHUK nosiydum BO3MOXXHOCMb:

. HAay4YumbCsl UCMO/1b30BAMb MPUEMBI, PALUOHANU3UpPYIOLUEe BbIHUCAEHUS, Mpuobpecmu MpuBbiYKY KOHMPOIUPOBAMb BbIHUC/EHUS, Bblibupas
noaxoasLul 415 cumyauuu cnocoo.

JEVCTBUTENBHBIE YACNA

YyeHuK HayumnTca:



1) B1aA€Tb NOHATUEM KBA4PaTHOIO KOPHA, MPUMEHATL €ro B BbIYUCIEHUAX.
BbInycKHUK nosiydum BO3MOXXHOCMb:

* passums npeacmas/eHue o HYucse U YUCA0BbIX cUCmeMax om HamypasibHbIX 0 AelicmBumesibHbIX Yuces; 0 poJju BbiHUcAeHul B YesioBedYecKol Npakmuke;
*  pasBumb U yriybums 3HaHUs o gecamuyHoli 3anucu gelticmeumesbHbIX Yuce (nepuogudeckue U Henepuogudeckue apobu).

N3MEPEHUA, NPUBNTMXKEHWA, OLEHKA
YUeHUK HayuuTcs:

1) HCIIOJIB30BATh B XOAC PCUHICHUA 3a1a4 JICMCHTAPHLBIC ITPCACTABIICHUA, CBA3aHHBIC C HpI/I6J'II/I)KéHHBIMI/I 3HaA4YCHUAMU BCINYHH.
BbinycKHUK noay4um BO3MO>KHOCMb:
® MoHAMb, YMO 4ucJioBble AadHHble, Komopble UCroJb3yromcsa A1 XapaKmepucmuKu o6bekmos OKpy>XawlLiero mupa, ABJAKOMCA rpeumylLlecmBeHHO

ﬂpU6ﬂU>KéHHbIMU, 4mo o 3anucu ﬂpU6flU)KéHHle 3HaveHuu, cogepxKaljuxca B UH(bOpMGLLUOHHbIX UCMOYHUKAx, MOXXHO cyaumb O rnorpeLuHocmu ﬂpU6flU)KeHUH,'
® MOoHAMb, YMO norpeLiHoCmsb pesyaibmama Bbl4UC/IeHUU AO0JDKHA 6bIMb cousMepumMma c norpelHoCmMbO UCXOAHbIX AAHHbIX.

AJITEBPANYECKUE BbIPAXXEHUA
Y4yeHuK HayumnTca:

1) BnafeTb NOHATUAMMU «TOXKIAECTBO», «TOXAECTBEHHOE Npeobpa3oBaHMe», pellaTb 3a4a4K, COAepIKallme GBYKBEHHbIE faHHble; paboTaTh ¢ GopMynamu;
2) BbINOJHSATE NPeo6pa3oBaHus BbIPAaXKEHWI, COAEPMKALLMX CTEMEHM C Lie/IbiIMM MOKa3aTeNsIMM U KBapaTHbIE KOPHU;
3) BbINMOMHATL TOXJAECTBEHHblE NPeobpa3oBaHMs PaALMOHAbHBIX BbIPAXKEHMI Ha OCHOBE MPaBW/l AEUCTBUI HaJ MHOTOYJIEHAMW U anrebpanyeckumu

Apob6smu;
4) BHINONHSATH pa3noXeHue MHOTOY/IEeHOB Ha MHOXMUTENMN.

BbIMyCKHUK noiydum BO3MOXXHOCMb:

*  [IPOAO/IKUM y4UMbCS BbIMOJHSAMb MHOMOLLIAIOBbIE MPe0bpa3oBaHUs PALUOHAIbHbIX BbIpdXKeHUU, NpUMeHs s LUUPOKULi Habop crnocoboB U Nnpuémos;
* MpUMeHsIMb MmoXKaecmBeHHble Npeobpa3oBaHUs A1 pelleHUs 3d4a4 U3 pa3/udHbIX pd3aesioB Kypca.

YPABHEHWA
Y4yeHuK HayumnTcs:

1) peluaTb OCHOBHbIE BMAbI PALMOHAJIbHBIX YPAaBHEHWUI C OLHOM NEPEMEHHON, CUCTEMbI ABYX YPABHEHUI C ABYMS MepPeMEHHbIMU;
1) NoHMMaTb ypaBHEHME KaK BaXKHEMLLYID MaTeMaTUYeCKy0 MOAESNb A5 ONMUCAHMS U U3YyYEeHUs Pa3HOOOpPasHbIX peasibHbIX CUTYaLMN, pellaTb TEKCTOBbIE

3a/a4m anrebpanyeckumM MeToaomM;
2) NpUMeHsTb rpaduryecKkne NpeacTaBAeHUs 4N UCCef0BaHUS YPaBHEHMI, UCCIEA0BAHNS U PELLEHMS CUCTEM YPABHEHMI C ABYMS NMEPEMEHHbIMM,



Y4eHUK rnoay4um BO3MO>XKHOCMb:

*o6n1a0dembs cneyuantvbHul MU npuémamu peuweHus ypaeéHeHul
u cucmem YPaAa8HEeHUl, yeepeHHO NpUMEHAMb annapam YpaeHeHUl
oA peuenus pPa3HooOpa3HblX 3aoadu u 3 mMmamemamuxru, CM e HblX

npeomemos, NPaKmuKu;
* npuMeHAmb paguyeckue npedcmasienus 0 UCCIe008aAHUA YPAGHEHUL, CUCTEM YPABHEHUU, cOOepiCayux OYKeeHHble KO @uyueHmol.

HEPABEHCTBA

Y4yeHuK HayumnTca:

1) NOHMUMaTb U NPUMEHATb TEPMUHONOTNIO N CUMBOJIUKY, CBA3aHHbIE C OTHOLLEHNEM HEPABEHCTBA, CBOWCTBA YMCIOBbIX HEPaBEHCTB;
Y4eHUK noay4um BO3MOXKHOCMb Hay4uUmbCs:

* pa3HOO6pG3HbIM ﬂpUéMaM AoKa3ameJibCmBd HepadBeHCMB,; YyBepeHHO TpuMeHAmMb annapam HepadaBeHCMmB [AJI1A pelleHuA pG3HOO6pG3HbIX

MamemMamuyecKux 3a4ay U 3a4a4 U3 CMeXKHbIX NpeaMemoB, MpdKmMuKu;
* [puMeHsIMb rpaduyeckue npeacmassieHus A1s UCCaeJOBaHUs HepdBeHCMB, cuCmeM HepdBeHCMB, Coflep>Kalllux 6yKBeHHble Ko3duLueHmMbl.

OCHOBHbIE NMOHATUA. YACTOBbIE ®YHKU NN

Y4yeHUK HayumnTcs:

1) NoHWMaTb U UCNONb30BaTh GYHKLMOHAIbHbIE NOHATUSA U A3bIK (TEPMUHBI, CUMBOIMYECKME 0603HaAYEHUS);

2) CTpouTb rpadmKKn anemMeHTapHbIX GYHKLMIA; UCCef0BaTh CBOMCTBA YNCIOBbIX QYHKLMIA HA OCHOBE M3y4YeHUs NoBeAEeHUS UX rpadUKoB;

3) NoHMMaTb GYHKLMIO KaK BayKHENMLLYO MaTeMaTUYeCKyo MOAesb /1S ONMCAaHMS MPOLLECCOB U SBAEHUIA OKPYXKAIOLLLEro MMpPa, NPUMEHSTb GYHKLMOHAJIbHBIN
A3bIK /1 OMMCaHUSA U UCCAe0BaHUS 3aBUCUMOCTEN MeXay PUINYECKUMU BEANYMHAMM.

Y4eHUK no/lydum BO3MOXKHOCMb HAYHUMbCS:

* [poBOAUMb UCCAef0BAHUS, CBA3dHHbIE C U3ydyeHueM cBolicmB ¢GyHKLUU, B MOM Huc/e C UCM0/Ib30BAHUEM KOMIMboMepPd; Ha OCHOBe rPpapUKOB U3yYeHHbIX

GyHKLUL cmpoumb 60.1ee CI0XKHble rpadUKU (KyCOYHO-3aAdHHbIE, C «BbIKOJIOMbIMU» MOYKAMU U m. 1.);
ucrnosib30Bamb  (YHKLUOHA/IbHbIE MpeacmdadssieHuss U cBolicmBa GYHKUULU AN pelleHUs MamemMamuyeckux 3aAad U3 pas/uydHbIX pasfaesioB  Kypca.

leometpus
HarnapHas reometpus
YUYeHUK HayumTCs:

1) onpenensTb MO JIMHENHbIM pasMepaM PasBEPTKU GUTYPbl IMHENHbIE pasMepbl camMoi GUrypbl U Hao6opoT;



Y4YeHUK noJly4um BO3MOXKHOCMb:
1) BbIHUC/IAMB 06BEMBI MPOCMPAHCMBEHHbIX reoMempuyeckux ¢uryp, cocmaseHHbIX U3 NpAMOYro/ibHbIX Napadinenenunenos;
2) yrnybums u passume npeacmassieHus 0 NPOCMpPAaHCMBEHHbIX FreoMempu4ecKux purypax;

3) npumMeHsMb NMoOHsSIMuUe PasBEPMKU [/1s1 BbIMOJIHEHUS MPAKMUYECKUX pacY4émoB.

FeomeTpuueckue Gpurypbl
YYeHUK HayumuTcs:
1) NoNb30BaTbCA A3bIKOM reOMETPUN /1 ONUCAHUSA NPEAMETOB OKPYXKAIOLLEro MUPA U UX B3aUMHOIO PacnosIoXeHUS;

2) pacrno3HaBaTb M M306pa)kaTb Ha 4YepTexxax M PUCYHKax reoMetpuyeckue Gpurypbl U Mx KoHOUrypauuu; onepupoBaTb C HayasbHbIMM MOHATUSMU
TPUFOHOMETPUM U BbINOHATb 3/IEMEHTaPHbIE ONepauun Hag GYHKUMUSMU YI/I0B;

3) pelaTtb 334341 Ha [0Ka3aTeIbCTBO, ONMPasiCb Ha U3yYeHHble CBOMCTBA GUIYp U OTHOLLEHWNIA MeX Ay HUMU U MPUMEHSS U3YUYEHHbIE METO/ibl I0Ka3aTeNbCTB;
4) peluaTtb HEC/IOXKHbIE 334a4M Ha NOCTPOEHME, NMPUMEHSASI OCHOBHbIE aJIFOPUTMbI MOCTPOEHUS C MOMOLLLLIO LIMPKYAA U JIMHENKMY;

5) pelwaTtb npocTenime NiaHNMeTPUIECKME 3a4a4M B MPOCTPaHCTBE.

Y4YeHUK no/ly4um BO3MOXKHOCMb:

1)  NpoOAOC/HKUTL OBAGAeHUe MemoAaMu peLleHUs 3aAa4 HA BbIYUC/IEHUS U AoKasamesabCcmBd: MemojoM om MpomuBHOro, Memojom nofo6us, mMemoaom
nepebopa BapuaHmMoB U MeMoA0M reoMempuyeckux Mecm mouek;

2) npuobpecmu onbim NPUMeHeHUs aarebpaudeckoro U mpuroHoMempu4yeckoro annapama u ugel ABuxkeHus Npu peLleHuU reoMempudecKkux 3a4a4;

3) oBaagemb mpaguluoHHol cxemoli pelleHUs 3a4a4 HA NOCMpOeHUe C MOMOLLBI LUPKYAS U JUHelKU: aHaaus, nocmpoeHue, AoKAa3amesbcmso U
uccsiejloBaHue;



N3mMepeHne reoMeTpruyeCcKUX BeNYUH
Y4eHuK HayumnTca:

1)  Mcnonb3oBaTh CBOWMCTBA U3MEPEHUS AJIVH, MAOWAAENA U YINIOB MPU PelleHnn 3aJa4 Ha HaxoXK[eHUe AJIMHbI OTPE3Ka, [JIM Hbl OKPYXXHOCTU, AJIUHbI AYTU
OKPY>XHOCTU, TpaflyCHOI Mepbl YIna;

2) BbIYMCASATb AJIMHbI IMHENHBIX S1EMEHTOB GUIYP U UX YIJbl, UCNONBL3YS GOPMY/bI AIMHBI OKPYXKHOCTU U AJIMHBI IyTU OKPYXXHOCTU, GOpPMY/bl Nowaaein opuryp;
3) BbIYMUCAATH NIOWAAM TPEYTOIbHUKOB, MPAMOYIrO/IbHUKOB, Mapasie/lorpaMMOB, TPAMNeLnit, KPYroB U CEKTOPOB;

4) pewaTtb MnpakTMyeckue 3a4aqu, CBA3aHHbIE C HAXOXKAEHMEM FeOMEeTPUYECKMX BENMYUH (MCNOoNb3ys NPU HEOoBXOAMMOCTU CMPaBOYHUKU U TEXHUYECKue
cpeacTBa).

Y4eHUK rnoaiy4um BO3MO>XKHOCMb:
1) Bblyuc/siame riiowanu d)uryp, coCmasJiIeHHbIX U3 ABYyX uJiu 6onee npAmMoyroJibHUKOB, rnapasinejaorpaMmMoB, mpeyrojibHUKOB, Kpyra u cekmopa,
2) BblyucC/siamsb rjiolanu MHOIroyroJibHUKoOB, UCroJ/ib3yAa OmHoLleHUsA paBHOBE/IUKOCMU U paBHOCOCMaBsieHHOCMU;

3) npuobpecmu ornbim MpuUMeHeHUs aarebpaudyeckoro U mpuroHoMempu4ecKoro annapama u ugel ABU>XKeHUs Npu pelleHUU 3adAay HA BblYuc/eHue niouiaaet
MHOTIOYro/IbHUKOB.

9 Knacc

B IUYHOCMHOM HanmnpaseJjieHuu:

1) yMeHMe SCHO, TOYHO, FPaMOTHO M3JlaraTb CBOM MbICAN B YCTHOW M MUCbMEHHOW peyu, MOHMMAaTh CMbIC/ MOCTaBAEHHOW 33434, BbICTpaMBaTb apryMeHTaLUmio,
NPUBOAUTDL nNpuMeDp bl n KOHTPNpPpUMEDPHI;
2) KPUTMYHOCTb MbILLIEHUS, YMEHME Pacno3HaBaTh JIOTMYECKM HEKOPPEKTHbIE BbICKa3blBaHWUSA, OT/IMYATL rnoTesy oT $GaKTa;

3) NpeacTaBieHNe 0 MaTeEMaTUUYECKOM HayKe KaK chepe YeNoBeyeckon AesaTeNbHOCTH, 06 3Tanax ee pasBUTUS, O ee 3HAYMMOCTM A1l Pa3BUTUS LUBUIU3ALLUM;

4) KpPpeaTnBHOCTb MbIlLUNEHNA, MHULIMATUBA, HaXO44YNBOCTb, aKTUBHOCTb NMPU peleHNN MaTeMaTUYECKNX 3aaY;



5)yMeHue KOHTpOAMpPOBaATH npouyecc n pes3ynbtat y4yebHOMW MaTeMaTUMYEeCKOMN LesTeNbHOCTH;
6) cNoco6HOCTb K SMOLMOHAIbBHOMY BOCTIPUATUIO MaTEMATMYECKUX O6BEKTOB, 3aJa4, PELLEHNIA, PaCCYXXAEHW;

B MemaripeaMemHoOM HanpasejieHuu:

1) nepBoOHaYasibHble NpeACTaBAeHMs 06 NAESX U O METOAX MAaTEMATUKM KaK 06 YHUBEPCAZIbHOM S3bIKE HAYKM U TEXHUKU, O CPEeACTBE MOAE/IMPOBAHUS SIBIEHUN U
MPOLLECCOB;

2) yMeHUe BUAETb MaTEMaTUYECKYIO 3ala4y B KOHTEKCTE NPO6AEMHOI CUTYaLUK B APYTUX ANUCLMNIMHAX, B OKPY>KaIOLLLEN YKU3HU;

3) YMeHMe HaxoAauTb B Pas/IMYHbIX UCTOYHMKAX MHOOPMaALMIO, HEOBXOAUMYIO ANS PelleHMs MaTeMaTUYeckux nNpobaem, u nNpeactaBisTb ee B NOHATHOM dopMe;
NPMUHMUMATbL pelleHNEe B YCJIOBUSAX HENONTHOMN U MU3OBITOYHOMN, TOYHOMN MU BEPOSATHOCTHOMN MHPOpPpMALUUMN;
4) yMeHMe MoHMMAaTb M MUCMOJIb30BaTb MaTeMaTU4ecKue CpPeacTBa HarnsgHocTn (rpaduKku, auMarpaMmbl, Tabauupbl, CXeMbl M Ap.) AAS WAMOCTPaLuu,
MHTepnpeTauunu, aprymMmeHTauuu,;
5)yMeHUe BbIABUITaTb TMNOTE3bLl NPU pPeWleHUMMN y4yebHbIX 3a4a4Y M NMOHMUMATb HEOBXOAMMOCTb UX MPOBEPKU;
6) yMeHUe NPUMEHSTb MHAYKTUBHbIE U AeYKTUBHbIE CNOCO6LI pacCyXAeHUN, BUAETb pasiMiHble CTPaTernmn peLleHns 3aaay;

7) NOHMMaHMWE CYLLLHOCTU aITOPUTMUYECKUX NPEeANUCaHNIA U YMEHUE AEACTBOBATb B COOTBETCTBMU C MPEAJSIOKEHHBIM aJIFOPUTMOM;
8) yMeHMe caMoCTOsTeIbHO CTaBUTb LENN, BbiIGUpaTh M CO34aBaTh aArOPUTMbI ANS peLleHUst y4ebHbIX MaTeMaTUYecKux npobnem;
9) YMeHMe NaHMPOBATb U OCYLLECTBASATh AesATeIbHOCTb, HaMNpaB/IeHHYIO Ha pelleHmre 3a[a4 UCCe0BaTeIbCKOMO XapaKTepa.

B NpeiMemHoOM HanpasaeHuu:

1) oBnajeHMe MaTteMaTUYeCKUMU 3HAHUAMU U YMEHUAMU, HEOBXOAMMBIMU AN NMPOAO/HKEHUSA 0BYYEHUS B CTapLUeit LKOAE WU UHbIX 06LLeobpa3oBaTebHbIX
YUPEXAEHUAX, U3YYEHUS CMEKHDBIX AUCLMUMINH, MPUMEHEHUS B MOBCEAHEBHOM KMU3HMU;
2) co3spgaHue GpyHOaAMEHTa A5 MaTEMATUYECKOTO PasBUTUS, GOPMUPOBAHUA MEXAHM3MOB MbILLIEHUS, XapaKTEPHbIX A1 MaTEMATUYECKON AeATEIbHOCTU.

YHuBepcajibHble yueOHbIe 1elicTBUS
JInyHoCTHbIE

MpuopuTeTHoE BHUMaHUe yaensetcs GopMUPOBaAHUIO:

® BbIPayKEHHOM YCTOMYMBOM Y4€OHO-MO3HaBaTeIbHOM MOTUBALIMM U MHTEPECA K YYEHMUIO;



® TOTOBHOCTM K CaM0O0Opa30BaHUIO M CAMOBOCMNUTAHWIO;

® a/1eKBaTHOM NO3UTUBHOM CAMOOLLEHKN.
PerynatuBHble

BbINMYCKHMK MOIYYUT BO3MOXKHOCTb HAy4YUTbCS:

® CaMOCTOATEJIbHO CTaBUTb HOBbLIE y’-I86HbIe LeNn N 3aga4u;

* NIpH IJITAHUPOBAHUH JTOCTHKEHUS 1IeJIel CaMOCTOSITEIbHO, TIOJTHO U a/IeKBaTHO YUYUTHIBATh YCIOBUS U CPENICTBA UX JOCTUKECHHUS;

* BBIJIEJIATD AJIbTEPHATUBHBIE CIIOCOOB! JOCTHKEHUS LIENIN U BEIONpaTh Hanbosee 3¢hheKTuBHBIN crnocol;

* OCHOBAM CaMOpEryJsilud B Yy4yeOHOM M TI03HABaTENIbHOM JESITENbHOCTH B (OPME OCO3HAHHOIO YIIPAaBJIEHUS CBOMM IIOBEACHHUEM H
JeSITeIbHOCTBIO, HAIIPaBJIEHHON Ha JOCTH)KEHHE OCTABICHHBIX LIEJIeH;

* OCYIIECTBIISITh TO3HABATEIBHYIO pe(DIeKCHIO B OTHOIICHUH JICHCTBUH 10 pEIIeHUI0 YIeOHBIX U TIO3HABATEIbHBIX 33/1a4;

* 4JICKBATHO OLIEHUBATh OOBEKTUBHYIO TPYAHOCTh Kak Mepy (DaKTH4eCKOro WM MPEAIoaaraeMoro pacxo/ia pecypcoB Ha peleHHe 3a1aqu;

* aJICKBaTHO OLIEHUBATH CBOM BO3MOYKHOCTH JTIOCTHIKECHUS II€ITH OTPEIEIEHHON CIIOKHOCTH B PA3IMYHBIX C(hepax caMOCTOSITENbHOM NesITeIbHOCTH;

* OCHOBaM CaMOPETYJISLHH SMOLMOHAIBHBIX COCTOSHHIA;

* IpuJIaraTh BOJIEBBIE YCUIIMS U IIPEOI0JIEBATh TPYAHOCTH U MPEMSTCTBYSI Ha IyTH JOCTUKEHUS LIETEH.

KoMMyHUKaTUBHbIE
BbINYCKHMK NMOAYYUT BO3MOXHOCTb HAYyUYUTHCS:
® YYUTbIBATb U KOOPAMHUPOBATb OT/INYHbIE OT COBCTBEHHOM NO3MLUMM APYTUX IIOAEN B COTPYAHNYECTBE;
® YYUTbIBATb Pa3Hble MHEHUSI U MHTEPECHI M 0BOCHOBbLIBATb COBCTBEHHYHO MO3ULLUIO;

® MOHUMaTb OTHOCUTENBHOCTb MHEHUI U noaxoaoB K peleHnto I'IpO6J'IeMbI;

® MPOJIyKTUBHO pa3pellaTb KOHGMKTbI Ha OCHOBE YY4€Ta MHTEPECOB M MO3ULUI BCEX YHACTHUKOB, MOMUCKA U OLLEEHKN aNbTEPHATUBHBIX CNOCO60B pa3pelleHns
KOHQJIMKTOB; JOrOBapUBaTLCA U MPUXOAUTL K OBLLEMY PELLEHUIO B COBMECTHOM JesATeIbHOCTH;

e 6paThb Ha cebs MHMLMATUBY B OpraHU3aLMmM COBMECTHOIO AelcTBUS (AenoBoe MMaepcTBo);

® OKa3blBaTb NOAAEPXKKY U co,u,eﬁcname TEM, OT KOIro 3aBNCUT AOCTMXKEHUE LLENN B COBMECTHOM AEATENbHOCTU;



® OCYLLECTBNATD KOMMYHUKATUBHYIO pedaeKCMIO KaK OCO3HaHNE OCHOBAHWUI COBCTBEHHbIX AENCTBUIM U AENCTBUM NMapPTHEPA;

® B MpoLecce KOMMYHMKaUMW [OCTAaTOYHO TOYHO, MOCNELOBaTE/NbHO M MOJIHO MNepefaBaTb MApTHEPY HeobxoauMyto MHOOPMALMIO KaK OPUEHTUP AAs
NoCTpOEeHUs OEeNCTBUS;

® BCTyNnaTb B AMAJION, a TaKXe y4acTBOBaTb B KOJIIEKTUBHOM 06CYXAeHMM NpobaeM, y4acTBOBaTb B AMCKYCCUMU M apryMeHTMPOBATb CBOKD MO3MLMIO, BAAAETh
MOHOJIOTMYECKOM U Ananornyeckom Gopmamm peum;

e C/leJoBaTb MOPasibHO-3TUYECKUM U MCUXONOTMYECKUM MPUHLUNAM OBLIEHUS U COTPYIHMYECTBA HA OCHOBE YBAXXMUTEJIbHOTO OTHOLLEHUS K MapTHEpaM,
BHMMaHMSA K JIMYHOCTU APYroro, ageKBaTHOro MEX/IMYHOCTHOrO BOCMPUSTUS, TOTOBHOCTU aJIEKBAaTHO pearnpoBaTh Ha HYXX[bl APYrUX, B YaCTHOCTU OKa3biBaTb
MOMOLLLb M SMOLMOHANbHYI MOAAEPXKKY NapTHEPaAM B NPOLLECCE AOCTUNKEHMS OBLLEN LIeS I COBMECTHOM AeATENbHOCTY;

e ycTpanBaTb 3¢pPEKTUBHbIE FPYNMNOBblE 0OCYXKAEHMA N 0becrnedYnBaTb OOMEH 3HAHUSIMM MeEXAY YNeHaMU Tpynnbl AN NPUHATUSA SPPEKTUBHBIX COBMECTHBbIX
peleHnit;

® B COBMECTHOW JesTe/IbHOCTU YETKO GOpMYIMPOBATh LIEN TPYNMbl U NO3BOJIATL €€ YyY4aCTHUKAM MPOSBAATL COBCTBEHHYIO SHEPTUIO A JOCTUXEHUS 3TUX
uenen.

Mo3HaBaTe/IbHble
BbINYCKHMK MNOAY4YUT BO3MOXHOCTb Hay4UTbCS:
® CTaBUTb NPOGAEMY, apryMEHTMPOBATh €€ aKTyas/IbHOCTb;
® CaMOCTOATE/IbHO NPOBOAMUTL UCCIe0BaHNE HA OCHOBE NPUMEHEHNSI METO0B HAabONOAEHUS U SKCNEPUMEHTA;
® BbIABUraTh rMMNOTE3bI O CBA3SAX U 3aKOHOMEPHOCTSAX COObITUIM, NPOLLECCOB, OOBHEKTOB;
® OpraHM3o0BbIBaTb UCCAEA0BaAHUE C LE/bIo MPOBEPKM FTMMNOTES;

e [ieN1aTb YMO3aK/loUYeHUs (MHAYKTUBHOE M NO aHaIorMKn) U BbIBOJbl HA OCHOBE apryMeHTaLumu.



Maremaruka. Anrebpa. ['eomerpusi.

Harypanbshbie uncna. JIpobu. PanmonansHblie uncia
BrinyckHHUK Hay4dHUTCS:

- IOHMUMATh OCOOCHHOCTH JIE€CITUYHON CUCTEMBI CUMCIICHHS,
OTIEPUPOBATh MOHATUSIMH, CBI3aHHBIMHU C JICTTMMOCTBIO HATYPaJIbHbBIX YHCET,
BBIpa)KaTh YKCJIa B SKBUBAJCHTHBIX (popMax, BIOMpas HanOoJIee MOAXO/IAIIYIO B 3aBUCUMOCTH OT KOHKPETHOW CHTYaIUH;
CpaBHUBATh M YIOPSI0YMBATH PAIllMOHAILHBIC YUCIIA;
BBIMOJIHATH BHIYHUCIICHHUS C PAIIMOHATBHBIMH YHCIAMH, COUETasi YCTHBIC U TUCbMEHHbBIC MPUEMBI BBIYUCIICHUH, TPUMEHEHHUE KaJIbKYJIATOPA;
MCIIOJIb30BaTh MOHITHS U YMEHUS, CBSI3aHHBIC C MPOMOPIMOHAIBHOCTBIO BEIMYMH, HPOIICHTAMH, B XOJI€ PEIICHHMS MAaTeMAaTHUSCKUX 3a/ad U
3a]1a4 U3 CMEKHBIX MPEIMETOB, BBHITIOIHATH HECIOKHBIC MPAKTUYCCKHE PACUETHI.
Boinycknux nomyuum 03mMoxcHOCMb:
NO3HAKOMUMBCS C NO3UYUOHHBIMU CUCIEMAMU CHUCTIEHUSL C OCHOBAHUAMU, omauyHbimu om 10;
Yenyoums u pazeums npeoCmasieHusl 0 HAMypPaibHbIX YUCIAX U CEOUCMEAX OeIUMOCMIUL;
HAyYumosCsi UCNONb306aMb NPUEMbL, PAYUOHATUSUPYIOWUE BbIYUCTICHUSL, NPUOOPECU NPUBbINKY KOHMPOIUPOBAMb GbIYUCICHUS, 8blOUPAs
ROOX00AWULL OJ1 CUMYayuu Cnocoo.

JleficTBUTENbHBIE YHCTIA
BrinmyckHUK Hay4duTCS:



WCTIOJIb30BaTh HAYaJIbHBIC MPEJICTABICHHSI O MHOXKECTBE JCHCTBUTEIIHHBIX YHCET,

OIIEPUPOBATh MOHATUEM KBaJJPATHOTO KOPHSI, IPUMEHSTH €r0 B BEIUUCIICHHSIX.
Boinycknux nomyyum 03mModCHOCMb:
Pazeums npeoCmagieHue 0 Yucie U YUCI08bIX CUCTIEMAX OM HAMYPAIbHBIX 00 0eliCMEUMENbHBIX YUCET, O POIU BbIYUCTEHULL 8 NPAKMUKe;
pazeums u yenyoums 3HAHUs 0 QeCAMUYHOU 3aNUCU OeUCMBUMETbHBIX YUcel (nepuooudeckue u Henepuooudeckue opoou).

W3mepenust, puOIMKeHMs, OLICHKU
BolltycKHUK HayuuTCSA:

WCIIONIB30BaTh B XOJI€ PEIICHUS 33134 AJIEMEHTAPHbBIE TPEACTABICHUS, CBSI3aHHBIC C MPUOTMKEHHBIMH 3HAYCHHUSIMY BEITUYHH.

Buinycknux nonyuum 603moxcHocmby.:
NOHAMb, YMO YUCAO0B8ble OAHHble, KOMOpble UCHONb3VIOMCA OJisl XAPAKMepUCMUKU 00beKmo8 OoKpyxcanujezo mupd, sA6IA0mcs
NpeuUMyujeCmeeHHo NPUOTUINCEHHBIMU, YMO NO 3ANUCU NPUOTUNCEHHBIX ZHAUEHUL, COOEPHCAUUXC 8 UHPOPMAYUOHHBIX UCOYHUKAX, MONCHO
CYOUmsb 0 NOCPEUHOCMU NPUOTUIHCEHUSL
NOHAMb, YMO NOSPEUHOCTb PE3VIbIMAMA 6bIYUCLIEHUL OOIHCHA DbIMb COUSMEPUMA C NOCPEULHOCBIO UCXOOHBIX OAHHBIX.

AnrebpanyecKue BHIPaKEHUS
BBINyCKHUK HAaydUTCS:

OIIEPUPOBATh MOHATHAMHU «TOXIECTBOY», «TOXKJICCTBEHHOE MpeoOpa3oBaHKey», peliaTh 3a/1a4d, COAepKalie OyKBEHHbIE JaHHBIC; paboTaTh C
dhopmynamu;

BBIITIOJIHATDH Hp606p330BaHI/ISI BBIpa)KCHHﬁ, COACPKAIMX CTCIICHU C LCJIBIMU ITOKA3aTCIIAMU U KBAJIPATHBIC KOPHU;



BBIITIOJIHATE TOXIACCTBCHHBIC HpeO6p330BaHI/I${ paluOHaJIbHBIX BBIpa)KCHI/Iﬁ Ha OCHOBC IIpaBHII ,Z[eflCTBI/Iﬁ Haa MHOI'O4JICHAMH H

anreOpanvecKuMu IpoOsMu;
BBITIOJIHATH Pa3JIOKEHHE MHOTOWICHOB HA MHOXKUTEIH.
Buinycknux nomyuum 03mMoiCHOCMb HAYYUMBCAL:
BbINONHAMb MHO2OULA20BbLE NPE0OPA30EAHUSL PAYUOHATLHBIX 8bIPANCEHULL, NPUMEHSISL WUPOKULL HAOOP CnOC0O08 U NPUEMO8;
NPUMEHAMb  MONCOECMBEHHble NPeodpaso8anus OJisi pewleHus 3a0ad U3 paziudHulX pazoenos Kypca (Hanpumep, Ol HAXOHCOEHUS.
HaubonbULe20/HaUMEHbULE20 3HAUEHUSL BLIPANCEHUSL).
YpaBHeHUs
BBITTyCKHUK Hay4UTCS:
pelIaTh OCHOBHBIC BHIbI PAIlIOHATBHBIX YPABHEHHI C OJJHOW TIEPEMEHHOM, CUCTEMBI JIBYX YPaBHEHUN C IByMsI IEPEMCHHBIMU;
MMOHMMATh YPAaBHCHHE KAK BAXHECHUIIYI0 MAaTeMaTHYECKYIO MOJEINb IS OMHMCAHUS W M3y4YeHUS Pa3HOOOPA3HBIX peaabHBIX CHUTYaIlUi, perarb
TEKCTOBBIE 33/1a4 alreOpandecKuM METOJIOM;
MPUMEHSTh TpapUUeCKUe NPEJICTABICHUS JJIs HWCCICIOBAHHUS YpPaBHEHWH, WCCIEAOBAHUS W PEIICHHS CHCTEM YPaBHEHHH C ABYMS
MIEPEMEHHBIMH.
BuinyckHux nomyyum 03mModcHOCMb:
061a0emb CHeYUaIbHbIMU NPUEMAMU pPeueHUs] YPAGHEHUUl U CUCTeM VPABHeHUlU, YBEpeHHO NPUMEHAMb annapam YpasHeHUll O peuleHus:
PA3HO00PA3HBIX 3A0ad U3 MAMEMAMUKY, CMEN’CHLIX NPEOMEMO8, NPAKMUKU,

npuUMeHsAmb epaguyeckue npedcmagienus 0Jis UCCIe008aHUS YPAGHEHULL, CUCeM YPAGHEHUU, cO0epicauux OYKeeHHble KOI@uyueHmol.

Hepasencraa
BrinyckHUK HayuuTCS:



MOHUMATh ¥ MPUMEHSTh TEPMUHOJIOTHIO U CHMBOIIUKY, CBSI3aHHBIC C OTHOIIICHUEM HEPABEHCTBA, CBOWCTBA YMCIIOBBIX HEPABCHCTB;
pemarb JIMHEHHbIC HEPaBCHCTBA C OJHOM IMEPEMEHHONW W WX CHCTEMBI; pelllaTh KBaJpaTHbIE HEPABEHCTBA C ONOpPOW Ha Trpaduyeckue
NIPEICTaBICHUS;
MPUMEHSTH amrapar HepaBeHCTB JIJIS PEIICHUS 3a/1a4 M3 Pa3InIHbIX Pa3elioB Kypca.
Bvinycknux nomyuum 03mMoiCHOCMb HAYYUMBCAL:
PA3HO0OPA3HLIM  NPUEMAM  OOKA3AMENbCMBA HEPABCHCME, VBEPEHHO NPUMEHSMb annapam HepaseHcme OJisi peuleHust pAazHo00pa3HbIX
MAmMemMamuyeckux 3a0a4 u 3a0ay U3 CMeNCHbIX NPeoMemos, NPaKmuKu,
npuMeHamov epaghuieckue npedcmasiieHust 0l UCCIe008AHUSL HEPABEHCMNE, CUCEM HEPABEHCME, CO0epIcauux OYKeeHHble KO huyuenmol.

OcHoBHble nOHATHUS. UncoBbie QyHKIUN
BrinyckHUK Hay4dHUTCS:

MMOHUMATh M UCIIONIb30BaTh (PYHKIIMOHAILHBIC MOHITHS U S3bIK (TEPMUHBI, CAMBOJIMYECKIE 0003HAYCHN );
CTPOUTH TPaPUKH EMEHTAPHBIX (YHKIIHIA; UCCIIEIOBATH CBOMCTBA YHCIOBBIX (DYHKIIMK HA OCHOBE M3YUYCHHSI IOBEACHUS UX TPAPHKOB;
MOHUMATh (PYHKIIMIO KaK BAKHEHIIYI0O MAaTEMAaTWYCCKYI0 MOJEh JUIS OMUCAHUsS MPOIECCOB W SIBICHHUN OKPYXKAIOMIETO MHUpA, MPUMCHSTH
(YHKIIMOHATBHBIN S3bIK JJIsl OMMMUCAHUS U MCCIIETOBAHUS 3aBUCUMOCTEH MEX Ty (PU3NICCKUMU BEITMIYUHAMH.
Buinycknux nonyuum 603mMoicHOCMb HAYUUMbCA:
npoBOOUNMb UCCLe008AHUS, CEA3AHHbIE C U3YYEHUEM C8OUCME (DYHKYUU, 8 MOM YUcie C UCHONb308AHUEM KOMNbIOMepd, HA OCHO8e 2paguKkos
U3VUEHHBIX (YHKYULL cmpoums 6oee ClodxiCHble 2paghuru (KYCOYHO-3a0anHble, C «BLIKOIOMbBIMUY MOYKAMU U M. N.);
UCNONb308aMb PYHKYUOHATIbHBIE NPEOCMABILEHUsL U CBOUCMEA YHKYULL OJisl PEUIeHUs. MaAMeMamu4ecKux 3a0ay U3 pasiuiHblx pazoenos Kypcd.

YucnoBble IOCIEA0BATENBHOCTH
BbInycKHHUK Hay4uTCS:



MMOHMMATh M UCIIOJIb30BaTh SI3bIK MOCTIEI0BaTeIbHOCTEN (TEPMUHBI, CAUMBOJIHYECKHE 0003HAUCHU);
MPUMEHSTH (OPMYJIbl, CBSI3aHHBIE C apU(METHUECKON U TeOMETPUUECKOI Mporpeccueid, u annapar, cOpMUPOBAHHBIN NPU U3YUCHUU APYTUX
pas3nenoB Kypca, K pelIeHHIO 33/1a4, B TOM YHCIIE C KOHTEKCTOM U3 PealbHOM JKU3HH.
Buinyckuux noxyuum 603mMoiCHOCMb HAYUUMbCA:
peutams KOMOUHUPOBAHHbIE 3a0a4U ¢ NpUMeHeHUuem @OopMYlL n-20 YieHa U CYMMbl NepebiX N YleHO8 apugmemudeckou U 2eoMempuieckou
npozpeccuu, NpUMeHsis npu SMom annapam ypaeHeHUll U HepaseHCme;
HOHUMAMb apUPMemu4eckyro U 2eoMempuyecKyro Nnpocpecculo Kaxk @QYHKYuu HamypaibHO20 ap2yMeHma, CesA3bl8amsb apugmemuieckyro
npo2peccuro ¢ TUHEHbIM POCHOM, 2e0MEMPUYECKYI0 — C IKCNOHEHYUANbHBIM POCHOM.

OmnmcarenpHast CTaTHCTHKA
BBIHyCKHI/IK HAay4UTCA UCIIOJIB30BATh HpOCTGfIHIPI@ CITOCOOBI MNpEaACTaBJIICHUA U aHAJIN3a CTATUCTUYCCKHUX JTaHHBIX.

BoinyckHux noayuum 603MOMCHOCIb NPUOOPeCmU NePeOHAUANbHBIU ONbIM OP2AHU3AYUU COOPA OAHHBIX NPU NPOBEOEHUU ONPOCAd 0OUECTNBEHHO20
MHEHUsl, OCYWeCmeIsAmbs UX aHaiu3, Npeocmasisams pe3yibmamsl ONpoca 6 sude maonuysl, OUASPaAMMbl.

Cryualinble cOOBITHS U BEPOSTHOCTD
BbInmyCKHUK HayqUTCs HAXOAUTh OTHOCUTEIBbHYIO YaCTOTY U BEPOSITHOCTh CITy4aifHOTO COOBITHS.

Buinyckuux nomyuum 603moxicHOCmMb npuobpecmu onvlm npoeedeHUs CIYHatHbIX IKCHEPUMEHMO8, 8 MOM YUCLe C NOMOWbIO KOMHbIOMEPHO20
MOOenUuposansl, UHMepnpemayuu ux pe3yibmamos.

Kombunaropuka
BrITyCKHUK HaydUTCS pemaTh KOMOWHATOPHEIE 3a/1a91 HA HAXOXKIEHUE YMCIa 00BEKTOB MM KOMOMHAITUH.

Bbll’lyCKHMK noOaYy4uUm 603MOMNCHOCHb HAYYUUMbCSA HEKOMOPbIM CneYUailbHblm npueMaM peuLernun KOM6uHam0prlx 3a0au.



Harmsinaas reomerpus
BrinmyckHuk Hay4yuTcs:
pacro3HaBaTh Ha 4epTexkax, pUCyHKaX, MOJICJIAX U B OKPYXKAIOIIEM MUPE IUIOCKUE U ITPOCTPAHCTBEHHBIE T€OMETPUUYECKUE (PUTYPBI;
pacrno3HaBaTh pa3BEPTKU KyOa, IPSAMOYTOJIBHOTO NapaljiesIeuIe1a, IPaBUIbHOM UpaMK/Ibl, LIMIMH]pA U KOHYCA;
CTPOUTH Pa3BEPTKH KyOa U MPSIMOYTOJIBHOTO Mapasuieenues1a;
OTIPEIEIIATH 110 IMHEHHBIM pa3MepaM pa3BEPTKH (PUTYPHI JIMHEHHbBIE pa3Mepsl caMoil GUrypsl 1 HA00OPOT;
BBIUUCIIATH O0BEM MPSIMOYTOJIBHOTO Mapajulesenunesa.

Bbll’lyCKHMK noay4um 603MOMNCHOCMb.

HAyyumucs 8bl4UCTAMb 00bEMbI NPOCMPAHCMBEHHBIX 2eOMEMPUYECKUX PU2yp, COCMABIIEHHBIX U3 NPAMOY2ONbHBIX NAPALLENenUne00s;
Venyoums u pazeums npeoCmasieHusi 0 NPOCMPAHCMBEHHbIX 2eOMEeMPUYecKux guaypax,

HAY4Yumbcsi NPUMEHAMsb NOHAMUE Pa3eEPMKU 0I5l BbINOTHEHUS NPAKMUYECKUX PACUEMOB.

I'eomerpuueckue Gpuryps
BeimmyckHUK HayqInTCS:

MOJIb30BAThCSI SI3BIKOM F€OMETPUH I OMHCAHUS [TPEIMETOB OKPYKAIOIIETO MUPA U UX B3aUMHOTO PACIIOIOKECHHUS,

pacrno3HaBaTh U U300paXkaTh Ha YepTeKax U PUCYHKAX reoMeTprueckre (GUrypsl U UX KOHPUTypaluu;

HAXOJIUTh 3HAUEHUS JUIMH JIMHEHHBIX 3JIEMEHTOB (PUIyp U UX OTHOILIEHUS, rpaaycHyio Mepy yrioB ot 0° no 180°, mpuMeHss ompelneneHus,
CBOMCTBa U MPU3HAKHU (PUTYp U UX DIIEMEHTOB, OTHOILLIEHUS GUTYp (PaBEHCTBO, 1101001E, CAMMETPHUH, IIOBOPOT, MapaljIesIbHbII EPEeHOC);

OII€pHUPOBaTh C HAYAJIbHBIMU INOHATUAMHA TPUTOHOMETPHUHN U BBIIIOJIHATD 3JICMCHTAPHBIC OIICpallii HaQ (bYHKHI/IHMI/I YIJIOB;



peliaTh 3a7a4M Ha JI0Ka3aTelbCTBO, OMUPAsCh HA W3yYEHHBIC CBOMCTBA (PUIYp M OTHOIICHHUN MEXIYy HUMH M IPUMEHSS U3yUCHHBIC METOIbI
JI0Ka3aTeNbCTB;
pelIaTh HECIIOKHBIC 3a/1a4d Ha MIOCTPOCHHUE, IPUMEHSST OCHOBHBIC aJITOPUTMBI TOCTPOSHUS C IIOMOIIBIO ITUPKYJIS U JIMHECHKH;
pelIaTh NPOCTeHIINE MIIAHUMETPUYCCKUE 3a]1a9l B POCTPAHCTRBE.
Buoinycknux nonyuum 603moicHoCmb:
0811a0emb Memooamu peuleHus 3a0ay Ha BbIYUCTIEHUS U OOKA3AMENbCMBA: MemoooOM Om NPOMUBHO20, MEMOOOM NOO0OUs, Memooom nepebopa
BAPUAHMOB U MEMOOOM 2eOMEMPUUECKUX MECIT MOYEK;
npuobpecmu Onvlm NPUMEHEHUs. A2eOPaAUYecKoeo U MPUsOHOMEMPULECKo20 annapama u uoetl O8UNCCHUS NPU PEUUEHUU 2eOMEeMPUYECKUX 3a0al;
061a0emv MpaouYuOHHOU CXeMOU peuleHUsl 3a0a4 Ha NOCMPOEHUE ¢ NOMOWbIO YUPKYIS U TUHEUKU: AHAIU3, NOCMpOoeHUe, 00KA3amelbCmeo u
ucciaedosanue;
HAyuumsCsi peulams 3a0a4u Ha NOCMpOeHUe MemoOoM 2eOMEMPUYECKO20 MeCma MO4eK U MemooomM NOO0OU,
npuobpecmu Onvlm UCCIe008aHUsL CEOUCME NAAHUMEMPUUECKUX usyp ¢ NOMOUbIO KOMNbIOMEPHBIX NPOSPAMM,
npuobpecmu Onvlm GbINOIHEHUST NPOEKmos no memam «l eomempuueckue npeobpaszosanus Ha niockocmuy, «llocmpoenue ompeskoeé no
dopmyner.

H3MepeHne reOMeTpUYECKUX BEJIMYUH
BrinmyckHuk Hay4yuTcs:

HCIOJIb30BaTh CBOMCTBA M3MEPEHUS JUIMH, IUIOLIAJECH W YINIOB NP PELICHUM 3a1a4 HAa HAXOXKIAECHUE JJIMHBI OTpE3Ka, JJIMHBI OKPYKHOCTH,
JUIMHBI IYyTH OKPY>KHOCTH, T'PaJlyCHOM MEpHI yIIIa;

BBIYUCIIATH IUIOLIAHA TPEYTOJIbHUKOB, IIPSIMOYTOJIBHUKOB, IapAJLJIEIIOrPAMM- MOB, Tpaneluui, KpyroB 1 CEKTOPOB;



BBIUUCIIATH JUTHHY OKPY>KHOCTH, JUTHHY TyTH OKPY>KHOCTH;
BBIUUCIIATH JUIMHBI JIMHEWHBIX AJIEMEHTOB (DUTYDP M MX YIJIbI, HCIIONB3Ysl (POPMYIIbI JUIMHBI OKPY>KHOCTH | JITHHBI IYTH OKPYKHOCTH, (POPMYIIBI
momajei Gpuryp;
pelarh 3a7a4M Ha OKa3aTelIbCTBO C MCIOIb30BaHUEM (DOPMYIT JUTMHBI OKPYKHOCTH U JITTUHBI IyTH OKPY>KHOCTH, (GOpPMYI Iuiomiaeit gpuryp;
pemarh NpakTUYECKHUE 3a/1a4d, CBS3aHHBIC C HAXOXJICHUEM TI'€OMETPHUECKUX BEIMYUH (UCIIONB3ys NPU HEOOXOJMMOCTH CHPAaBOYHHKH WU
TEXHUYECKUE CPEJICTBA).

Boinycknux nomyuum 03mMoiCHOCMb HAYYUMbCAL:

BLIUUCTIAMD NAOWAOU PUSYD, COCMABIEHHBIX U3 08YX UIU OO0lee NPIMOY2OIbHUKOS, NAPAIEL0SPAMMO8, MPey2OIbHUKOS, Kpyed U CeKmopa,
BbIUUCTIAMD NAOWAOU MHO20Y20NbHUKOS, UCTONb3YSL OMHOUWEHUS. PABHOBETUKOCTU U PABHOCOCMABNIEHHOCMIL,

NPUMEHSAMb  AleeOpauyeckull. U MmMpUSOHOMEMpPU4ecKull annapam u uodeu OBUICEHUs NPU peueHun 3a0ay Ha 6blYUCIeHUue niouaoel

MHO20Y20IbHUKOS.

Koopaunarer
BrinyckHHUK Hay4dHUTCS:

BBIYUCIIATH JUIMHY OTPE3Ka 110 KOOPAMHATAM €r0 KOHIIOB; BBIYHUCIISATH KOOPAUHATHI CEPEINHBI OTPE3Ka;
HCIIOJIB30BaTh KOOPAUHATHBIA METOJ JUIsl U3YYEHHUsI CBOMCTB IIPSIMBIX M OKPY’KHOCTEH.
Buinyckuux nonyuum 603mMoiCHOCHb:
061a0emb KOOPOUHAMHBIM MEMOOOM peuleHls 3a0ay Ha 6bIYUCTIeHUs U 00KA3amelbCmea;,
npuobpecmu onvim UCNONb308AHUS KOMNBIOMEPHBIX NPOSPAMM OJi AHANU3A YACHHBIX CIYHAe8 83AUMHO20 PACHONONCEHUS OKPYICHOCMEU U

npsAmblx,



npu06pecmu onvin 6blNOJHEHUSl NPOEeKmoe HA memy «]prweHeHue KOOpauHal’}’IHOZO Mmemooa npu peuteHuu 30044 HA 6bLIYUCTEHUS U
00KA3amMenbCmeay.

Bekropnl
BrinyckHUK Hay4dUTCS:

OIICPHUPOBATHL C BEKTOpAMU: HAXOAUTH CYMMY U Pa3HOCTb ABYX BCKTOPOB, 3aaHHLIX TCOMCTPUICCKH, HAXOAUTH BCKTOD, paBHBIﬁ IIPOU3BCACHUIO
3aaHHOr'0 BEKTOpa Ha YUCIIO;
Haxo4uThb IJIsI BECKTOPOB, 3aJJaHHBIX KOOpAWHATAMU: JJIMHY BCKTOPA, KOOPAUHATHI CYMMbI U PAa3HOCTH ABYX U Ooiee BCKTOPOB, KOOPAWHATHI
MMPOU3BCACHUA BCKTOPA HA YUCIIO, IIPUMCHSAA IIPU H€06XOIII/IMOCTI/I CO‘-IGT&T@JIBHBIIZ, HepeMeCTI/ITeHLHHﬁ u paCHpe,[[eJII/ITCJIBHBIf/’I 3aKOHBI;
BBIYUCIIATH CKAJIAPHOC NPOU3BCACHUC BEKTOPOB, HAXOAUTH YIOJI MCKAY BCKTOpAaMHU, YCTAHABIMBATH NCPICHAUKYIIAPHOCTD IIPAMBIX.

Bbll’lyCKHuK noydum 603MOMNCHOCMb.
os1a0emnb BEKMOPHbIM Mmemooom Ois PpeULerHuA 3a0a4 HA BbIYUCTICHUS U 00Ka3ameﬂbcm6a;
npuo6pecmu Onbln 6bINOJIHEHUA NPOEeKnos Ha memMmy «npumeHerHue e6eKnopHo2co Memooa npu peuteHuu 3a0a4 HA BbIYUCTAEHUS U

00KA3amMenbCmeay.

OueHka JIAHMPYeMbIX Pe3yJIbTATOB

Cucrema OLEHKHU JIOCTHXKEHUS IIAHUPYEMBIX PEe3ylIbTaTOB OCBOCHHS OCHOBHOM 00Opa3oBaTesib HOW MpOorpaMMbl OCHOBHOTO O0IIEro 00pa3oBaHus
NPEIoaraeT KOMHIEKCHbIIL NOOX00 K OUEHKe pe3yibmamog o0pa3oBaHUs, O3BOJISIONINI BECTH OLIEHKY JOCTHXKEHHUS 00ydaroIMMHUCS BCEX TPEX
TPy pe3yabTaTOB 00pa30BaHUS: JUUHOCHHBIX, MEMANPEOMEMHBIX I HPEOMEMHBIX.

Cucrema OLICHKH IpENyCMAaTPUBAET YPOGHEEHLI NOOXO0 K COINCPKAHUIO OLEHKH M MHCTPYMEHTAPHIO NIl OLEHKU JOCTH)KEHUS IUIAHUPYEMBIX
pe3ybTaToOB, a TAKXKE K MPEICTABICHUIO U UHTEPIPETAIIMH PE3YIbTaTOB U3MEPEHUII.

OnHuM M3 MPOSBIEHUI YPOBHEBOI'O MOX0/a SIBISETCS OLIEHKA MHIUBUAYaIbHBIX 00pa30BaTelb HbIX JOCTHKEHUI Ha OCHOBE «METO/1a CIIOKECHUS,
npu KOTOpOM (UKCUPYETCS JIOCTHKEHHE YPOBHS, HEOOXOOUMOTro JJisi YCHEIIHOTO MPOJODKEHHUs OOpa3oBaHMS U PealbHO JIOCTUTAEMOIo



OOJIBIIIMHCTBOM YYAaIIMXCS, ¥ €r0 MPEBBIIICHNE, YTO MMO3BOJISET BBHICTPANBATh MHIMBHAYAIbHBIE TPACKTOPUN JIBWKECHHUS C YUETOM 30HBI OMMKaMIIero
pa3BUTHA, GOPMHUPOBATH MOJOKUTEIIbHYIO YUEOHYIO U COLIMATIbHYIO0 MOTHBALIUIO.

Cucrema OLIEHKHU JIOCTH)KEHUS IUIAHUPYEMBIX PE3YIbTaTOB OCBOCHMS OCHOBHOM 00Opa3oBaTeslb HOWM MpOrpaMMbl OCHOBHOIO OOIEro 00pa3oBaHuUs
NPEJIOIaraeT KOMHAEKCHbIL ROOX00 K OUEHKe pe3yibmamog o0pa3oBaHUs, O3BOJIAIONINI BECTH OLIEHKY JOCTHXKEHHUS 00ydaroIUMHUCS BCeX TPEX
TPYII PE3yIBTAaTOB 0OPA30BAHUS: JUYHOCHHBIX, MEMANPEOMEMHBIX I HPEOMENIHBIX.

CucrteMa OIICHKM NpEeNyCMaTPUBAET YPOGHEGBL NOOX00 K COACPKAHUIO OLEHKM M MHCTPYMEHTApPUIO JJIS OLEHKH JOCTH)KEHHs TUIaHUPYEMBIX
pE3yIbTaTOB, a TAKXKE K MPEICTABICHUIO U UHTEPIIPETALIMY PE3YIbTaTOB U3MEPEHUIL.

OnHUM U3 NPOSBIEHUI YPOBHEBOI'O MOIX0/a SIBJSETCS OLIEHKA MHIMBUAYaAIbHBIX 00pa30BaTelb HbIX JOCTHKEHUI Ha OCHOBE «METO/1a CIIOKEHUS,
OpU KOTOPOM (PUKCHpYETCS JOCTHIKEHHE YPOBHS, HEOOXOJMMOTO ISl YCIEUIHOTO NPOMODKEHUs 00pa3oBaHUS W pealbHO JIOCTHTAaeMOTO
OOJIBIIMHCTBOM YYaIIUXCsl, U €r0 MPEBBILICHNE, YTO MO3BOJISET BICTPAUBATh UHIAMBHUAYAIbHbIE TPACKTOPUU JIBUKEHUS C YUETOM 30HBI Onmxkaifiiero
pa3BUTHA, GOPMHUPOBATH MOJOKUTEIBHYIO YIEOHYIO U COIIMAIBHYIO0 MOTHBALIUIO.

Oc00eHHOCTH OLIEHKH MPeIMETHBIX Pe3yJIbTATOB

OneHka NpeAMETHBIX pe3yJbTaTOB MPEACTABISAET COOOM OIEHKY JOCTH)KEHHUS OOy4arollMMCS IUIAHUPYEMBIX pE3YJIbTaToB IO OTEIbHBIM
IpeaIMeTaM.

dopMHUpOBaHKE ITUX PE3YIHTATOB 00eCIIeunBaeTCs 32 CUET OCHOBHBIX KOMIIOHEHTOB 00Pa30BaTEILHOTO Mpoliecca — y4eOHBIX MPEAMETOB.

OCHOBHBIM 00BEKTOM OIICHKHM NPEJIMETHBIX DPE3yJbTaTOB B COOTBETCTBMM C TpeOoBaHusAMH CTaHaapTa SBISETCS CIOCOOHOCTh K PELICHHUIO
y4eOHO-TI03HABATEIBHBIX M YUECOHO-TTPAKTHIECKUX 3a/1a4, OCHOBAHHBIX Ha M3y4aeMoM y4eOHOM Marepuajie, ¢ MCIOJIb30BaHUEM CIIOCOOOB JCHCT BHiA,
PENIEBAaHTHBIX COJIEPKAHUIO YUEOHBIX MPEJAMETOB, B TOM YHCIIe METapeIMETHBIX (TT03HABATENIBHBIX, PETYISATUBHBIX, KOMMYHUKAaTUBHBIX) JIEHCTBUH.

Cucrema OIIEHKM MpPEAMETHBIX pEe3yJbTaToB OCBOEHHUS YYEeOHBIX NporpamMMm ¢ Y4€TOM YPOBHEBOIO Mojaxojaa, npuHstoro B CraHpmapre,
IIPENIONaracT BbleJieHue 0a30BOro ypoBHSl JOCTH:KEeHHH KaK TOYKH OTCYETA IPU ITOCTPOECHUHU BCEH CUCTEMBI OLICHKH M OpPraHMU3allMd WHIUBU -
JyaJIbHOW pabOThI ¢ 00yJarOIIIMHUCS.

PeanbHble TOCTHKEHUST OOYYAIOLIMXCS MOTYT COOTBETCTBOBATH 0a30BOMY YPOBHIO, @ MOTYT OTJIMYAThCSI OT HETO KaK B CTOPOHY MPEBBIIICHUS], TaK
U B CTOPOHY HEJOCTHUKEHHUS.

[IpakTrka MOKa3bIBAET, YTO JAJISl ONMMCAHUS TOCTHKEHNUH 00yUaroMXcs 1eslecoo00pa3HO yCTaHO BUTh CIIEAYIOIINE MSATh YPOBHEH.

Ba3oBblii ypoBeHb 10CTHKEHUH — YPOBEHb, KOTOPBI IEMOHCTPUPYET OCBOCHHE Y4eOHBIX JEUCTBUN C OMOPHOM cucTeMOU 3HaHMI B pamMKax
JMarna3oHa (Kpyra) BbLIEJIeHHBIX 3a1a4. OBnajeHue 6a30BbIM YPOBHEM SIBISETCS JJOCTATOUHBIM JUIS MPOAOIDKEHUST 00yUYeHHUs Ha CIIEAYIO el CTylneHn
o0Opa3oBaHMsl, HO HE 10 MpoUILHOMY HampaBieHuto. JlocTHxkeHnI0 0a30BOT0 YPOBHSI COOTBETCTBYET OTMETKA «YIOBJIETBOPUTENBHO» (MJIM OTMETKa
«3», OTMETKa «3a4TEHO»).

[IpeBriieHre 6a30BOT0 YpOBHSI CBHJIETENBCTBYET 00 YCBOGHMU OMOPHOW CHUCTEMBbl 3HAHWN Ha YPOBHE OCO3HAHHOTO MPOW3BOJIBHOTO OBIIAJCHMUS
y4eOHBIMH JCHCTBUAMH, a TaKXKe O Kpyro3ope, MHMpoTe (MU U30MpaTenbHOCTH) UHTEpecoB. LlerecooOpa3HoO BBIAECTUTH CIIEAYIOIIME JIBa YPOBHS,
npeBbILIAIONINE 0A30BBIH:



* MOBBILIEHHBIH YPOBeHb JTIOCTHXECHUS TNIAHUPYEMBIX PE3YJIBTATOB, OLIEHKA «XOPOIIO» (0OTMETKa «4»);

* BBICOKHI YPOBEHb JIOCTHKEHUS IUIAHUPYEMBIX PE3yJIbTaToOB, OLIEHKA «OTIIMYHO» (OTMETKa «5»).

[ToBbIIEHHBIN W BHICOKUH YPOBHH JOCTH)KEHHS OTIIMYAIOTCS TI0 TOJIHOTE OCBOCHUS TUIAHUPYE MBIX PE3YNIbTaTOB, YPOBHIO OBJIIA/ICHUS YICOHBIMH
JeHcTBUSAMH U C(DOPMHUPOBAHHOCTHIO HHTEPECOB K JAHHOW MPEAMETHON 00IacTH.

WNupuBuyanbHbIe TpaeKTOpUu OOydeHHs 00ydaromuxcs, JeMOHCTPHPYIOIINX MOBBIIICHHBI W BBHICOKUN YPOBHH JOCTHXXKEHHUH, I1e51eco00pa3Ho
¢dbopmMHpOBaTh ¢ YUYETOM MHTEPECOB ITHX OOyHaIOUIMXCS W MX IUIAaHOB Ha Oymymiee. ITpu Hainuuy ycTOWYMBBIX MHTEPECOB K yUeOHOMY MpeaMeTy U
OCHOBATEJIbHOM TMOATOTOBKY 10 HEMY TaKue 00yJarolrecss MOTYT OBITh BOBJICUCHBI B MPOCKTHYIO AEATEILHOCTD 110 MPEAMETY ¥ COPUEHTHPOBAHBI HA
poJIoJbKeHHe 00ydeHNUs B CTapIIMX Kilaccax M0 JaHHOMY MPOQUIIIO.

Jl1st ontucaHus MOATOTOBKH yUaIIUXCsl, YPOBEHb JOCTH)KEHUH KOTOPBHIX HHzKe 6a30BOr0, 11€J1eCO00pa3HO BBIICIHUTH TAK)KE JIBa YPOBHS:

* IOHMKEHHBIH YPOBEeHb JIOCTHXEHUH, OLICHKA «HEYIOBJIETBOPUTEIILHO» (OTMETKA «2»);

* HU3KHUIl YPOBEHb JIOCTH)KEHUH, OLIEHKA «I1JI0X0» (0TMETKa «1»).

Henoctukenne 6a30Boro ypoBHs (IOHMKEHHBIN M HU3KUI YPOBHU JOCTHXKEHH) (PUKCUPY €TCs B 3aBUCUMOCTH OT 00bEMa M YPOBHS OCBOEHHOTO
¥ HEOCBOGHHOTO COJIEPKaHMS MIPEAMETA.

Kak mnpaBuio, HOHMKEHHbI YpPOBeHb JOCTHKEHHUN CBHJETEILCTBYET 00 OTCYTCTBUM CHUCTEMaTHUeCKOW 0a30BOW MOATOTOBKH, O TOM, 4YTO
00ydJaronMMcs He OCBOCHO JIakKe W TOJIOBHUHBI TUIAHUPYEMBIX PE3yJbTaToOB, KOTOPbIE OCBAaUBAET OOJBIIMHCTBO OOYYAIOMIMXCSA, O TOM, YTO MMEIOTCS
3HauUUTEIbHbIE MPOOENbl B 3HAHMAX, JanbHeillee oOydyeHue 3arpynHeHo. IIpm 3Tom 0O0yuarommicss MOXET BBINOJIHATH OTIENbHBIE 3aJlaHMs
MOBBIIIIEHHOTO ypoBHs. JlaHHAs rpynmna oOyJarommxcs (B CpeHeM B Xo1e 00yueHus coctapisttomas okono 10%) Tpedyer crienuanbHON JUarHOCTHKA
3aTpy/lHeHUH B 00y4eHuH, MpoOeIoB B CUCTEME 3HaHUM U OKa3aHUU LI€JIeHANPaBIIeH HOW OMOIIM B JOCTH)KEHUH 0a30BOTO YPOBHSL.

Hu3skwuii ypoBeHb 0CBOSHUS TNIAHUPYEMBIX PE3yJIbTaTOB CBUAETEIBCTBYET O HAIWYHH TOJIBKO OTACIBHBIX (PparMEeHTapHBIX 3HAHHUN 1O TIPEIMETY,
JanbHelee 00yuyeHne MPakTHYeCKH HeBO3MOKHO. O0yUarommMces, KOTOpble IEMOHCTPUPYIOT HU3KUH YPOBEHb TOCTHXKEHUH, TpeOy eTcs crelnuanbHas
MIOMOII[b HE TOJIBKO IO y4yeOHOMY TpeaMeTY, HO U 1Mo (OPMHPOBAHUIO MOTHBAIMM K OOYYCHHIO, Pa3BUTHIO MHTEpeca K M3ydyaeMOH MpeIMeTHON
00J1acTH, MOHMMAHUIO 3HAYUMOCTHU TpeaMeTa AJS KU3HU U Jp. TONbKO HaaMuue MOJOKUTEIBHOW MOTMBALMM MOXET CTaThb OCHOBOW JIMKBUIALIUU
npo0esIoB B 00yUEHHH ISl JaHHOW TPYIITBI 00yYaIOMINXCS.

OnucaHHBIN BBILIE MOJXO0A LEIECO00pa3HO MPUMEHATh B XOJ€ Pa3IMYHbIX MPOLEYP OLEHUBAHMS: TEKYIIETO, IPOMEXYTOUHOTO U HTOTOBOTO.

st popMHUPOBaHUSI HOPM OIICHKH B COOTBETCTBHH C BBIJICICHHBIMH YPOBHSIMH HEOOXO JMMO ONHCATh TOCTHKEHHUS oOydaromierocsi 0a30BOro
YpOBHs (B TepMMHAX 3HAHWHA M YMEHUH, KOTOpbIE OH JOJKEH MPOIEMOHCTPUPOBAThH), 32 KOTOpbIE OOy4aroImuicsi 0OOCHOBAaHHO IOJIyYaeT OLIEHKY
«YIOBJIETBOPUTENHHOY». [lociie 3TOro OnmpenensioTcss U COAEPIKaTeIbHO OMUCHIBAIOTCS OOJiee BHICOKME WM HHU3KME YPOBHHU IOCTIDKEHHHA. BaxHO
aKLEHTUPOBaTh BHUMAHUE HE Ha OLIMOKaX, KOTOpbIEe clenaj oOydyaroIluiics, a Ha Yy4eOHBIX JOCTH)KEHUSX, KOTOpble 00ecleur BatoT MPOABHKEHHE
BIIEPE]] B OCBOCHUH COJIEpyKaHHUs 00pa30BaHMUs.

Ana ouenku Ounamuku @Qopmuposanus npeoMemHuvlX pe3yi1bmamog B CUCTEME BHYTPHUIIKOIBHOIO MOHUTOPHMHIA 0O0pa30BaTENIbHBIX
JOCTH)KEHUH 11e1eco00pa3Ho (PUKCHpOBaTh M aHAJIM3UPOBATH JaHHBIE O CHOPMHUPOBAHHOCTH YMEHHH W HABBIKOB, CHOCOOCTBYIOUIMX OCBOEHHIO
cHCTeMaTHYeCKHX 3HAHUI, B TOM YHuCIIe:



* NepPBUYHOMY O3HAKOMIEHUIO, OMPAOOmMKe U OCO3HAHUIO meopemudeckux mooenei u nonsmuti (OOIIEHAyYHBIX U 0A30BBIX ISl TAaHHOW 00JIacTH
3HAHHUSA), CMAHOAPMHBIX A2OPUMMO8 U NPOYeodyp;
* BbIAGIEHUIO U OCO3ZHAHUIO CYWHOCMU U 0CobeHHOocmeli M3Yy4aeMbIX OOBEKTOB, IMPOIECCOB W SBICHHNA JEHCTBUTENBHOCTH (TPHUPOIHBIX,

COIMAJILHBIX, KYJIBTYPHBIX, TEXHHYECKUX M JIp.) B COOTBETCTBHH C COJACPKAHHEM KOHKPETHOTO Y4eOHOrO MPEAMETa, CO30AHUI0 U UCNONb308AHUIO
Mooeeli n3y4aeMbIX 00BEKTOB U IIPOLIECCOB, CXEM;

* BbIABGNICHUIO U AHAIU3Y CYUWECMBEHHBIX U YCIMOUYUBHIX C853€ll U OMHOUEeHUL MEXKIY 00bEKTaMH U MPOLIECCAMHU.
[Ipu 3TOM 00s13aTENLHBIMU COCTABJISIONIMMU CUCTEMBI HAKOTJIEHHOM OLIEHKU SIBJISIOTCS MaTe pPHaJIbL:

* CIapmosoti OUACHOCMUKU;

* MeMamuyecKux u umo208blx NPOBEPOUHLIX pabom no 6cem y4eOHbIM NpeoMemam,

* meopueckux pabom, BKIt04asi y4eOHbIE NCCIETOBAHUS U YUEOHbBIE TPOEKTHI.

Pemenue o AOCTUIKCHUUN HUJIN HCOAOCTUIKCHUU TNNIAHUPYCMBIX PE3YJILTATOB WA 00 OCBOCHHMU WJIM HEOCBOCHUH y‘-IGGHOFO Marcpualia IpUHUMACTCA

Ha OCHOBC PpE3YyJIbTAaTOB BLIIIOJIHCHUA Sa,I[aHI/Iﬁ 0a30BoOro YPOBH:. B nepuoa BBCIACHUA CTaHz[apTa KpI/ITCpI/Iﬁ I[OCTI/I)I(CHI/IH/OCBOCHI/IH yqe6Horo

MaTtepuaa 3a1aérca Kak BhIMoiaHeHHue He MeHee 50% 3amanuii 6a3oBoro ypoBHs wiu noiyde Hue 50% OT MakcUMalbHOTO Oajia 3a BBITIOJIHEHHE
3a7aHui 0a30BOTO YPOBHSI.

YpoBHU NOATOTOBKM YYANIUXCSH ¥ KPUTEPHUHU YCIEIIHOCTH O0yYeHHUsI M0 MaTeMaTHKe



YpoBHM

Ounenka

Teopust

IMpakTuka

1
Y3naBanue
AJ‘IFOpI/ITMI/I‘{e CKas

IEITEIbHOCTD C IIOJI-
CKa3Kou

«3»

Pacno3HaBatrh 00bEKT,
HAXOJUTh HYXHYIO (op-
MyILy, TPU3HAK, CBOM-
CTBO M T.[I.

YMeTb BBITIONHATE 3aJaHUS
Mo o0Opasity, Ha HeTo-
CPEACTBEHHOE MPUMEHECHUE
dhopmyI1, TpaBUI, HHCT-
PYKLHH U T.J.

2

Bocunpouspenenue

Anropurmudeckas
JeSATEeNbHOCTh 0€3 MOo-
CKa3KH

«4»

3HaTb GOpMYITHPOBKU
BCEX MOHITUM, UX CBOM-
CTBa, MPU3HAKHU, Pop-
MYJIBI.

YMmeTb BOCIIPOU3BECTH
JI0Ka3aTesIbCTBA, BbI-
BOJIbI, YCTAHABIIUBATH
B3aUMOCBSI3b, BHIOUPATh
HY’KHOE JUIsl BBIIIOJIHE-
HUS JAHHOTO 3a/laHus

Ymerb paboTtath ¢ yueo-
HOM U CIIPaBOYHOM JIUTEPa-
TypOH, BBITIOJHSATH
3aaHus, TpeOyroIue He-
CJIOKHBIX MTPeoOpa3oBaHUi
C IIPUMEHEHUEM U3y~
4aeMoro Marepuana

3
IHonuMaHue
JlesaTenbHOCTh pu OT-

CYyTCTBUU ABHO
BBIPAKCHHOT'O aJIT'0-

«5»

€JIaTh JIOTUYCCKUC 3a-
KIIFOUCHHA, COCTABIATH
aAJIroOpuT™M, MOACIIb HC-
CJIOKHBIX CI/ITyaI_[I/Iﬁ

Ymerb npUMeEHSATH NOITY-
YECHHBIE 3HAHWSI B pa3iiny-
HBIX CUTyanusx. Beimoa-
HATH 3a/1aHUs] KOMOMHUPO-
BAaHHOI'O XapakTepa,
COJEPIKAIINX HECKOJIBKO
TTOHATHIA.

Kpurepuu v HOpMbI OLICHKH 3HAHUM,
YMEHMI ¥ HABBIKOB 00y4ar0IUXCs
110 MaTeMaTHKe.

1. Ouenka nucomenmnvix KOHmMPOJ/ibHblIX

puTM™Ma
4 B coepiieHcTBE 3HaTh | YMeThb IPUMEHSTH 3HAHUS
W3YUYEHHBI MaTepuall, B 110001 HECTaHIAPTHON
Ossanenue CBOOOIHO OPHEHTHPO- cutyanuu. Camocrosi-

YMCTBEHHOM BaThcd B HeM. UMeTh TEJbHO BBINOJHATHL TBOP-

CAMOCTOATEIbHOCTBIO 3HAHUSA U3 JOIOJIHUTENb- | YSCKHUE UCCIICI0BATECIHCKUE
HBIX HICTOYHUKOB. Bra- 3aJ1aHvs. BeImoJHATH

TBopueckas «5» JIETh OTePALUSIMHU (GYHKIIMY KOHCYJIBTAHTA.

HCCIIeIoBaTeIbCKAs JIOTHYECKOTO MBIIIIJIC-

JIeTENLHOCTh oy, CocTaBasTh MO-

JIeTb 10001 CUTYaITHH.

paoom odyuawuuxca no
Mamemamuxe.
OtMeTKa «5», ecl:

'pa60Ta BBIINIOJIHCHA ITOJTHOCTLBIO,

®*B JOTHYCCKHUX PacCyXKIACHHUAX H
000CHOBaHUU pemicHuA HCT HpO6CJIOB u
OIINOOK;

°*B PCHICHHHW HET MAaTEMATHYCCKHUX




OLIMOOK (BO3MOXHA O/IHa HETOYHOCTh, OITUCKA, KOTOPast HE SIBJISIETCS CEICTBUEM HE3HAHUS WM HEMOHUMaHUs y4eOHOro MaTepuaa).
OTtMmeTKa «4» CTaBUTCS B CIEAYIOIUX CIyYasaX:

. paboTa BBINIOJIHEHA MOJHOCTHIO, HO OOOCHOBAHHUS IIarOB PELICHHUS] HEAOCTATOYHBI (€CIM YMEHME  OOOCHOBBIBATH PACCYKACHUS HE
SBJISUIOCH CIIELMATIbHBIM OOBEKTOM MPOBEPKH);
. JIOTIYIIEHbI OIHA OIIMOKAa WM €CTh JIBa — TPU HEJ0YETa B BBIKJIAJKAX, PUCYHKAX, YEPTEKax WU rpaukax (€ciau 3TH BUABI padoOT He

SIBIISUTUCH CIICLIUATBHBIM OOBEKTOM MPOBEPKH).
OTtmeTka «3» cTaBUTCS, €CIIH:
. JOTyIIeHo Oosiee ONHOM omMOKM WK Oojiee AByX — TPEX HEJAO0YETOB B BBIKJIAJKAX, YepPTEekKax HIM Trpadukax, HO oOydaromuiics
oOnanaeT 00s13aTeIbHBIMU YMEHUSMU IO ITPOBEPSAEMOI TeMe.
OTMeTKa «2» CTaBUTCS, €CIIH:
. JIOTYIIIEHbI CYIIECTBEHHBIC ONIMOKH, MOKA3aBIIHMeE, YTO OOydJarommiicss He 00namaeT o0sf3aTelbHBIMH YMEHHSIMHU IO JaHHOW TeMe B
MIOJIHOM MEDE.
OtMmeTka «1» cTaBUTCS, CCIIN:
. paboTa moka3zana MOJHOE OTCYTCTBUE Y OOYHYarOIIErocs 00si3aTeNbHBIX 3HAHWNW M YMEHHUU IO MPOBEPSEMON TeMe WM 3HAuYWTEIbHAS
4acTh paOOTHI BHITIOJHEHA HE CAMOCTOSTEIBHO.

YuuTenb MOXKET MOBBICUTh OTMETKY 32 OPUTHHAIBHBIA OTBET HA BOMPOC WJIM OPUTHHAIBHOE PEILICHUE 3a/1a4H, KOTOPbIE CBUJIETEILCTBYIOT O
BBICOKOM MaTeMaTHYECKOM Pa3BUTHH 00YUYaOIIETOCs; 3a PEIICHHE 00Jiee CI0KHOM 3aa4i WIIM OTBET Ha 00JIee CJI0KHBIN BOMPOC, IPEITI0KEHHBIC
00y4armeMycs JONOTHUTEIHHO MOCIIE BBIMOIHEHUS UM KaKUX-THO0 JPYyTrUX 3a1aHUi.

2. 0uem<a YCMHbBIX omeemaos oﬁytmmmuxcn no mvamemamuke
OTBET OIICHUBAETCSI OTMETKOM «5», €ClIM YYEHUK:

. HIOJTHO PacKpblI COiEp)KaHUe MaTepHaia B 00beMe, IPelyCMOTPEHHOM ITPOrpaMMOi U y4eOHUKOM;

. U3JIOKMJI Marepuan TIPaMOTHBIM S3BIKOM, TOYHO HCIOJIB3YsS MaTeMarH4eCKyl0 TEPMHUHOJIOTMIO M CHMBOJMUKY, B OIIPEIEICHHOMN
JIOTUYECKOH MOCIIEN0BaTEIbHOCTH;

. NPaBUIBHO BBITIOJTHUI PUCYHKH, YEPTEKH, TPAdUKH, COTYTCTBYIOIIUE OTBETY;

. NOKa3aJl yMEHHE WIUIIOCTPUPOBATh TEOPUI0 KOHKPETHBIMU INPUMEPAMM, IPHUMEHATbH €€ B HOBOW CHUTyalMd IIPH BBIIIOJHEHUU
IIPaKTUYECKOTO 3aJaHMS;

. IPOJIEMOHCTPUPOBAJI 3HAHUE TEOPHM paHee U3YUYCHHBIX COIMYTCTBYIOLIMX T€M, C(HOPMHPOBAHHOCTh U YCTOMYHMBOCTH UCHOJIb3YEMBIX
IIPH OTBETE YMEHUI U HABBIKOB;

. OTBEYaJl CAMOCTOATENIbHO, 0€3 HAaBOJSIIMX BOIPOCOB YUHUTEIS;

. BO3MOJKHBI OJJHA — IB€ HETOYHOCTH IIPH OCBEILEHUU BTOPOCTEIICHHBIX BOIPOCOB MM B BBIKJIAJKAaX, KOTOPHIE YUYEHHUK JIETKO MCIIPaBUII

MOCJIC 3aMCUAHUA YUUTCIIA.
OTBeT OLICHHUBACTCA OTMETKOM «4», CCJIK YAOBJICTBOPACT B OCHOBHOM Tpe6OBaHI/I${M Ha OLOCHKY <<5>), HO IIpHU 5TOM UMECT OAHH U3 HCJOCTATKOB:
® B U3JIO)KCHHHU JOITYICHBI HEOOJIbIIINE Hp06e.HBI, HC UCKAa3UBHICC MATCMATHYCCKOC COACPIKAHUC OTBCTA,



. JIONTYIIEHbI OJMH — JBA HE0YETA MPHU OCBELIEHUHA OCHOBHOTO COJICPKAHUS OTBETA, UCITPABIICHHBIC MTOCIIC 3aMEUaHUs YUUTENS;

. JOTIYIIEHBI OIIMOKa MK 0oJiee ABYX HEOYETOB MPU OCBEUICHHH BTOPOCTENEHHBIX BOMPOCOB MIIM B BBIKJIAJKAX, JIETKO UCIIPABICHHBIC
MOCJIe 3aMeYaHusl YUUTENS.

OtMeTKa «3» CTaBUTCS B CIEAYIOLIUX CIyYasiX:

. HEIOJIHO PACKPBITO CONIEp KaHNe MaTepuraia (Coaep:kaHue U3JI0KEHO pparMeHTapHO, HE BCET/ia MOCIIeI0BaTeIbHO), HO TTOKa3aHo o01ee
MMOHMMAaHHE BOMPOCa W MPOJIEMOHCTPUPOBAHBI YMEHUS, JOCTATOYHbIE JJI YCBOSHHs IporpaMMHOro marepuana (ompeneneHsl « TpeboBaHUSAME K
MaTeMaTHYeCKON MOJITOTOBKE O0YUAIOIINXCs B HACTOSIIECH MpOrpaMMe 10 MaTeMaThKe);

. UMENUCh 3aTPYAHEHUS WM JOMyIIeHbl OIMMMOKH B OINpEIACICHUH MaTeMaTUYeCKOW TEPMUHOJIOTHHU, YepTekaxX, BBIKIAJKAX,
WCTIPABJICHHBIEC MOCJIE HECKOJIBKUX HABOJAIIUX BOIPOCOB YUUTES;

. YYEHUK HE CIIPABWICS C IPUMEHEHUEM TEOPUU B HOBOW CUTYALIMH IPHU BBIIIOJIHEHUU MPAKTUYECKOTO 3aaHUS, HO BBIITOJIHWI 3aJaHUS
00513aTEeILHOTO YPOBHS CJI0KHOCTH 110 IAHHOM TEME;

. [P JOCTATOYHOM 3HAHUU TEOPETUIECCKOTO MaTepHalia BhISIBIIEHA HEIOCTAaTOUHAs! CHOPMUPOBAHHOCTh OCHOBHBIX YMEHHUI U HABBIKOB.

OTMmeTKa «2» CTaBUTCS B CICIYIONMIMX CIydasx:
* HE pacKpBITO OCHOBHOE COJIepKaHue YI4eOHOTO MaTepuraa,
* oOHapy)XeHO HE3HaHHE YUEHUKOM OOJbIle Wi Hanboiee BaXKHON 4acTu y4eOHOro MaTepuana,
* JIOMYIIEHBI OMMOKU B ONPECICHUY MMOHATUN, TIPU UCTIOIB30BAHUH MaTEeMaTHUECKON TEPMUHOJIOTHH, B PUCYHKAX, YEPTEkKax WU rpadukax, B
BBIKJIQ/IKaX, KOTOPBIE HE UCIIPABJIEHBI NIOCJE HECKOIBKUX HABOISIIMX BOIPOCOB YUUTEIIS.
OtmeTtka «1» cTaBUTCS, €CIIH:
* yuYeHUK OOHApYKWI MOTHOE He3HAHHE U HEMOHUMaHUE U3y4yaeMoro yaeOHOro MaTepuaia Uil He CMOT OTBETHTh HU HAa OJIMH M3 TIOCTABIEHHBIX
BOIIPOCOB MO U3yYCHHOMY MaTepualy.

Ob6mas kanaccupuxkanus omndOK.

[Tpu orieHKe 3HAHMIA, YMEHU ¥ HABBIKOB OOYYAIOIINXCS CIEyeT YUYUTHIBATh BCe OMHOKH (TpyOblie U HETPYObIe) U HETOUETHI.
I'pyObiMu cuuTaroTcst OMIMOKHU:

- HE3HAHWE ONPECIICHNUS OCHOBHBIX TMOHSATH, 3aKOHOB, MPABHJ, OCHOBHBIX TMOJOXKCHHNA TEOpHH, HE3HaHHE (OPMYIL,
OOIIETTPUHATHIX CHMBOJIOB 0003HAYCHH BEJIMYWH, CIMHUI] UX U3MEPEHUS,

- HE3HAaHWE HAMMECHOBAHUH €IMHUI] H3MEPCHUS;

- HEYMEHHE BBIJICTTUTH B OTBETE IJIABHOE;

- HEYMEHUE MPUMEHSTh 3HAHUS, aITOPUTMBI JUIS PEIICHUS 3a]1a4;

- HEYMEHHE JIeJIaTh BBIBOIBI U 000OIIICHIS;

- HEYMEHUE YUTaTh U CTPOUTH TPaPUKU;

- HEYMEHHE TOJTH30BaThCsl IEPBOMCTOYHUKAMH, YYCOHHUKOM U CIIPABOYHUKAMU,



- MOTeps KOPHS WJIM COXPAHEHHUE TTOCTOPOHHETO KOPHS;
- oTrOpachiBaHKe 0€3 OOBSICHEHHI OAHOTO U3 HHX;
- paBHO3HAYHBIC UM OIITHOKH;
- BBIYHCIUTENbHBIE OIINOKHU, €CJIH OHU HE SIBIISSIOTCS OIHCKOI;
- JIOTUYECKHE OIIHOKH.
K Herpy0biM ommbkam cieayer OTHECTH:

- HETOYHOCTh (HOPMYJIIMPOBOK, OTPEIACICHUMN, TMOHATUNA, TEOpWU, BBI3BAaHHAS HEMOJHOTOM OXBaTa OCHOBHBIX IPHU3HAKOB
ONPEEIIEMOTO MOHATHS UM 3aMEHOU OJTHOTO - JIByX U3 3TUX MPU3HAKOB BTOPOCTEIIEHHBIMU;

- HETOYHOCTH Tpaduka;

- HEpalMOHAIbHBIA METOJ PEILICHUs 3aJayd WM HEAOCTAaTOYHO MPOAYMAHHBIA IUIAaH OTBETa (HapyLIEHUE JIOTUKH, MOAMEHA
OTJICJIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENIEHHBIMU);

- HEpaIMOHAIBHBIE METO/IBI PAOOTHI CO CITPABOYHOMN U IPYTOMl TUTEPATyPOU;

- HEYMEHHE pelIaTh 3a7a4u, BHIOIHATH 3a/1aHus B 00LIEM BHIE.

Henoveramm siBisAroTcs:

- HEepaIMOHAIbHBIC IPUEMBI BEIYUCICHUN U TPE0Opa30BaHUH;
- HEOpe)KHOE BBIMOIHEHHUE 3alMCel, uepTexel, cxeM, rpauKoB.

KonTpoas 3YH npearaercs npu NpoBEACHUN MaTEMAaTUYECKUX AUKTAHTOB, IPAKTHUECKUX PabOT, CAMOCTOSITEIbHBIX PAa0OT 00yUaroIero u
KOHTPOJIMPYIOIIETO BH/IA, KOHTPOJIBHBIX PadoT.

Onucanne yqeﬁﬂo-MeTozmquKoro U MaTEPHAJTBbHO-TEXHUYECCKOI'O o0ecneyeHus! 06p330BaTeJILHOFO nmpomecca

1.HopmaruBable qokyMeHTHI: [IpumepHas mporpaMma 0OCHOBHOTO 00111ero 00pa3oBaHus 10 MaTeMaTHKE
2.Y4eOHUKH: 110 MaTeMaTuKe A S—6 KIaccoB, Mo anredpe s 7-9 Ki1accoB, MO TeoMeTpuu ams 7—9 KiaccoB.
= YMK H.jl.Bunenkun «Maremaruka» 5,6
= YMK [O.H.MaxkapsrueB « Anreopa» 7-9
= VMK JI.C.Aranacsin «I'eomerpus 7-9»
3.Hayunas, Hay4HO-TIOMYJISIpHAs, UCTOPUYECKAsl IUTEparypa.
4CnpaBoYHEE nmocoowus (PHOUKIONMEOIHUH, cnoBapwu, COIPAaBOYHHUKH 1 0
MaTeMaTuKe | T.I1.).
5.IleuatHbie mocoOus: [TopTpeThl BRIIAIOIMUXCS ACSITENICH MaTEMaTHKH.
6.1apopmanioHHbIe CpeaCcTBa



*  MynsTEMeauitHBIE 00YYarOIIHe MPOrPAMMBI U AJIEKTPOHHBIE YUeOHbIC H3IaHUS TI0 OCHOBHBIM pa3zieliaM Kypca MaTeMaTHKH.
e DnexTpoHHas 0aza JaHHBIX JUIS CO3/aHUS TEMATUYECKUX U UTOTOBBIX PAa3HOYPOBHEBBIX TPEHHUPOBOYHBIX U MPOBEPOYHBIX MATEpPUANIOB IS
opranu3anuy GpoHTAILHON U WHANBHUIY aTbHOU PabOTEHI.
7. Texaudeckue cpencTBa 00yIeHHs
*  MynbTUMEAUNHBIA KOMIIBIOTED.

*  MynbTUMEIUNUHBIA TTPOEKTOP.

* DKpaH HaBECHOM.
8. YuebHOo-NpaKTMYeCKoe U y4ebHO-1abopaTopHOEe 060pyA0BaHME
e Jlocka MarHuTHas .
*  KoMIUIeKT uepTexHbIX MHCTPYMEHTOB (KJIACCHBIX M Pa3laTOYHBIX): JUHEWKa, TpaHcnopTup, yroabHuk (30°, 60°, 90°), yroneuuk (45°, 90°),

UUPKYJIb.
*  KOMIUIEKTHI IIIAHUMETPUUYECKUX U CTEPEOMETPUIECKUX TeN (JEMOH CTPALIMOHHBIX U PA3AaTOYHBIX ).
*  KomrmuiekT 151 MoaienupoBanus (1BeTHas Oymara, KapTOH, KaJIbKa, KJIeH, HOXKHHIIBI, TUTACTH JIVH).
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