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O01mas xapakTepucTuKa y4e0HOro Kypca
AnreOpa sIBISIETCS OJHUM M3 OMOPHBIX KYPCOB OCHOBHOTO OOIIETO 00pa3oBaHUSA:

OHa oOecrieunBaeT M3y4yeHUE APYIMX AUCIUIUIMH, KaK €CTECTBEHHO-HAYyYHOIO, TaK U
IYMaHUTapHOTO LIMKJIOB, €€ OCBOEHUE HEOOXOAUMO JUIsl TPOJODKEHHsT 00pa30BaHuUs U B
MOBCEHEBHON kM3HU. Pa3zButue y oOyyaromuxcss HAy4YHBIX MPEACTABICHUN O
MPOUCXOXKICHUH W CYIIHOCTH anreOpandeckux aOcTpakmuii, crmocode OTpaKeHHS
MaTEMaTUYECKON HayKoW SBJIEHMM M IPOLECCOB B IMPUPOJE U OOIIECTBE, pOJU
MaTEMaTUYECKOTO MOJEJIMPOBAHMS B HAyYHOM II0O3HAHUU U B MPAKTUKE CIOCOOCTBYET



(GOpMHPOBAHMIO HAYYHOTO MHUPOBO33PEHUS M KAYECTB MBILIUICHHS, HEOOXOJIMMBIX JIs
ajanTaly B COBpeMEHHOM IudpoBoM obmiectBe. M3yueHnue anreOpnl oOecrieuynBaeT
pa3BUTHE YyMEHHs HaOm0JaTh, CpPaBHMBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUSI, CHOCOOHOCTH AapryMEHTHPOBAHHO OOOCHOBBIBaTh CBOHU
NEUCTBUA H BBIBOABI, (HOpMyIupoBaTh yTBepKIAeHUs. (OCBOGHHE Kypca alreOpsbl
o0ecreuynBaeT pa3BUTUE JIOTMYECKOTO MBIINIJICHUS OOYYalOIIUXCSA: OHU HMCHOJB3YIOT
JICNyKTUBHbIE W WHAYKTUBHBIC pAcCyXKICHHs, 0000IIeHne ¥ KOHKPETHU3aIHIO,
abcTtparupoBanue u aHanoruio. OOydeHue anreOpe mpeanoiaracT 3HAYUTEIbHBIN 00bEM
CaMOCTOSITENIBHOM AESITENbHOCTH O0Yy4YaloUIuXcs, MOATOMY CaMOCTOSITEIbHOE PEIICHNE
3a/1ay SIBJISIETCA peanu3anuei AesiTeIbHOCTHOTO IPUHITUIA O0yUeHUS.

B crpykrype mporpammsl yueOHOro Kypca «Airedpa» ajisi OCHOBHOTO OOIIETO
0o0pa3oBaHMsI OCHOBHOE MECTO 3aHUMAIOT COJEPKATEIbHO-METOJINYECKHE JIMHUH:
«Hucna u BEIYMCICHUS, «ANre0OpandyecKkue BbIpaXXEHUS», « Y PaBHEHU U HEPABEHCTBAY,
«Dynkuuny. Kaxnas u3 3TUX COAEpKaTEIbHO-METOAMYECKUX JUHUI pa3BUBaeTCs Ha
OPOTSHKEHUU TPEX JIET M3YYEHMsI Kypca, B3aUMOJCHCTBYS C JPYIrMMH €ro JMHUAMU. B
XO0JI€ M3Y4YEHHs Y4YEOHOro Kypca oOydarolUMCS NMPUXOAMUTCS JIOTUYECKU PacCyX AaTh,
WCIIONIb30BaTh TEOPETUKO-MHOXKECTBEHHBIA S3bIK. B CBsI3W € 3TUM B Mporpammy
y4eOHOro Kypca «AJredpa» BKIIFOUEHBI HEKOTOPBIE OCHOBBI JIOTHKH, IPE/ICTaBIIEHHBIE BO
BCEX OCHOBHBIX pa3fiellax MaTeMaTH4ecKoro oOpa3oBaHUs M  CIIOCOOCTBYIOIIKE
OBJIAJICHUIO OOY4YalOIIMMHUCS OCHOB YHUBEPCAJIBHOTO MaTeMaTHMYECKOTO  S3bIKA.
ConepxaTeabHON U CTPYKTYPHOU OCOOCHHOCTBIO YUEOHOTO Kypca «Anredpa» sBIseTcs
€ro MHTETPUPOBAHHBIN XapaKTep.

Conepxxanue nuHAM «YuCHa U BBIYMCIEHUS CIY>KUT OCHOBOMW ISl TAIBHEUIIIETO
U3yYEHUsT MaTeMaTHKH, CHOCOOCTBYET pa3BUTHIO Yy OOYYarOIIMUXCS JIOTMYECKOTO
MBILUICHUS, (OPMHPOBAHUIO YMEHHsS IOJB30BAaThCA  aIrOpUTMaMH, a  Takke
MPUOOPETEHUIO TMPAKTUYECKMX HABBIKOB, HEOOXOMUMBIX Ui TOBCEIHEBHOW >KH3HHU.
Pa3BuTre MOHATUS O 4YMCIIE HA YPOBHE OCHOBHOrO OOLIEro 0Opa3oBaHUs CBA3AHO C
paloHaIbHBIMU U HPpalMOHATIbHBIMU YHMCIaMHU, (OPMHUPOBAHUEM MPEICTABICHUN O
NEUCTBUTEIBLHOM YUCIIE. 3aBEPIICHUE OCBOCHHS YUCIOBOM JINHUH OTHECEHO K CPEIHEMY
o01eMy 00pa30BaHUIO.

Conepxanue IByX alreOpandeckux JUHUN — «AnreOpandeckue BBIPOKCHUS» U
«YpaBHEHHsI W HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO Yy OOy4YarOIIMUXCS
MaTEeMaTHYECKOro anmnapara, HeoOOXOAMMOro JUIsl pelIeHHs 3a1a4 MaTEMaTHKH, CMEKHBIX
NpeIMETOB U MPAKTHUKO-OPUEHTUPOBAHHBIX 3amady. Ha ypoBHE OCHOBHOro o00Iero
oOpa3oBaHMsl y4eOHBI MaTepuan TPYNIUPYETCS BOKPYT PAIlMOHAIBHBIX BBIPAKCHUH.
AnreOpa JEMOHCTpUpPYET 3HAYEHHUE MATEMAaTUKU KaK f3blKa JJIS TOCTPOCHHMS
MaTEMaTUYECKUX MOJEJEH, OMMCaHMsI TPOLIECCOB U SBJIICHUN pealibHOro Mupa. B 3agaun
oOyueHus aiaredpe BXOAAT TaKKe JalbHENIIee pa3BUTHE alTOPUTMUYECKOTO MBILIUICHUS,
HEO0OXOIUMOro, B YAaCTHOCTH, IJIsi OCBOCHHUA Kypca HWH(OPMATUKH, U OBJAJCHHE
HaBbIKAMHM  JIEYKTUBHBIX  paccyxiaeHuil. I[IpeoOpa3zoBaHue CHUMBOJIBHBIX  (opM
CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHHUS, CIIOCOOHOCTEN K MaTEeMaTUYECKOMY TBOPUYECTRY.



Conepxxanne (YyHKIHMOHAIBHO-TPaQUUYECKONH JIMHUM HAIeJeHO Ha MOJyYyeHHe
00y4aromuMucs 3HaHUM 0 (QYHKIMAX KaK BaKHEHIIEH MaTeMaTH4ecKOW MOJIENH s
OMHCAaHUSI W HCCIENAOBaHUS Pa3HOOOpA3HBIX MPOIECCOB U SBJICHUM B MPHPOAE U
oOmecTBe. M3ydyeHne marepuaia CHOCOOCTBYET Pa3BUTHIO Yy OOYYaOIIMXCS YMEHHS
MCIIOJIb30BaTh Pa3IMYHbIC BBIPA3UTENbHBIE CPEACTBA SI3bIKA MAaTEMaTHUKU — CIOBECHBIE,
CHUMBOJIMYECKHUE, TpaduuecKkre, BHOCUT BKJIaa B (JOPMHUPOBAHUE MPEICTABICHUI O POJIH
MaTEMaTHKHU B Pa3BUTHH LIUBUIU3ALUU U KYJIbTYPHI.

IIporpamma paccuntTana Ha ucnojb3oBanue Y MK:
1. Makapeiues FO.H., Munmok H.I'., HemxoB K.M. u apyrue mom pemakumeit
Tenskorckoro C.U. -Anrebpa 7, IIpocsernienue;
2. Makapeiue HO.H., Mungiok H.I'., HemkoB K.M. m apyrue mox penakiueit
TensikoBckoro C.U. -Anredpa 8, [Ipocsernienue;
3. Makaperues FO.H., Muamrok H.I'., Hemko K.M. m npyrume mon pemakumei
TensikoBckoro C.U. -Anredpa 9, [Ipocsenienue;

MecTo yueOHOro Kypca B yueOHOM ILJIaHE
CornacHo yueOHOMY IUIaHy B 7—9 Kiaccax u3ydaercs y4eOHbI Kypc «Anredpay,

KOTOPBIH BKJIIOYACT CIEAYIONIME OCHOBHBIE pa3deibl coaepxkaHust: «Yucma wu
BBIYMCIICHUS», «ANTeOpandeckne BBIPAKCHHS», «YPAaBHCHHsI W  HEPABEHCTBAY,
«DYHKIUW.

Ha uzydenne yueOHoro kypca «Anreépa» orBogutcs 306 gacos: B 7 kiacce — 102
yaca (3 Jaca B Henento), B 8 kiacce — 102 yaca (3 yaca B Henento), B 9 kiacce — 102 gaca
(3 gaca B HezemIO).

Buabl u popMbI MPOMEKYTOYHOM M UTOTOBOM ATTECTALMH

[IpomexxyTouHas arTecTanus NpoBOAUTCS B (opMe: TECTOB, KOHTPOJIbHBIX,
CaMOCTOSTENIbHBIX, TPAKTUYECKUX U TBOPUYECKHUX PabOT. YUamuecs mpoxXoasT
MEPEBOAHYIO ATTECTALIMIO B COOTBETCTBUU C PELICHUEM IIE€ICOBETA.

Conep:xanue o0yueHust
1 KJaacc

Yucia v BIYUCICHUSA

JIpo6u 0OBIKHOBEHHBIE U JIECATUYHBIC, IEPEX0]] OT OJTHOM (HOPMBI 3aITUCH APOOEi K
npyroi. ITloHATHE panMOHAIBHOTO YHCIA, 3aliCh, CPABHEHUE, YIOPSAIO0YNBAHHE
palMOHANBHBIX YHCENl. ApU(METHYECKHE ACHCTBUSA C pallMOHAIBHBIMA YHCIAMHU.
Peienue 3a1ay u3 peaibHOM MPaKTUKKU HA YaCTH, Ha IPOOU.

Cremenp C HaTypaJdbHBIM  TIOKa3aTeleM: OMpeaesieHne, MpeoOpa3oBaHUE
BBIPDOKCHU HA OCHOBE ONPENEICHUS, 3amuch OONbIMX dYucen. [IpomeHTsI, 3amuch
IOPOLIEHTOB B BHJIE JApoOM U JpoOM B BUAE MPOIEHTOB. TpHU OCHOBHBIE 3a/ayd Ha
NPOLIEHTHI, pEeIICHUE 3a/]a4 U3 PEeaTbHON MPAKTHKU.



[IpruMeHeHne TPU3HAKOB AEIMMOCTH, PA3J0KEHUE HAa MHOMKHUTENIHM HATYypaJbHbIX
quced.

PeanpHbIe 3aBUCHMOCTH, B TOM YHCJIE TIpsiMasi 1 0OpaTHas MPOMOPIHMOHAIBHOCTH.

AJredOpanyeckue BbIpaKeHUs

IlepemeHHBIE, YMCIOBOE 3HAYEHHE BBIPAXKEHUS C IepeMeHHOW. JlomycTthmbie
3HA4YEHUs1 NEpEeMEHHbIX. lIpencTaBieHHe 3aBUCUMOCTA MEXIY BEIWYMHAMHU B BHUJIE
dopmynel. Berancnenuss mo ¢opmynam. I[IpeoOGpasoBanne OyKBEHHBIX BBIPaKEHUM,
TOXKJIECTBEHHO PaBHBIC BBIPAKEHUS, MpaBUiIa MPEOOpPa3OBaHUs CyMM U IPOU3BEICHUM,
MpaBHJIa PACKPBITHS CKOOOK M MPUBEACHUS MOJAOOHBIX ClIaraeMbIX.

CBoIICTBA CTENEHU C HATYPAIbHBIM MOKA3aTEIEM.

OpHounensl n MHorowieHsl. CreneHp MHorousieHa. CloXeHue, BBIYUTAHHUE,
YMHOXXE€HHE MHOTOWICHOB. POpMYyJIbI COKPAIIEHHOTO YMHOKEHHUS: KBaJgpaT CyMMBbI U
KBagpaT paszHocTh. Popmylia pasHOCTH KBaAgpaToB. Pa3nokeHWe MHOTOYIEHOB Ha
MHOYUTEIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHE, KOpEHb ypaBHEHHMs, MpaBuja NpeoOpa3oBaHUs  ypaBHEHUS,
PABHOCHJIBHOCTh YPABHEHUM.

JInHelHOE ypaBHEHHUE C OJHOM ITEPEMEHHOM, YUCIIO KOPHEW JIMNHEMHOTO YPaBHEHMUS,
peuleHue JIMHEWHBIX YypaBHeHHH. (COCTaBlieHHE YpaBHEHUN IO YCJIOBHMIO 33J1a4u.
Pemenne TeKCTOBBIX 3a/1a4 C MOMOUIBIO YPABHEHUH.

JIuneitHoe ypaBHEHUE C JABYyMs NepeMeHHbIMH M ero rpadpuk. Cucrema ABYyX
JMHENHBIX YpaBHEHUM C ABYMs NepeMEHHbIMU. PelieHne cucteMm ypaBHEHUN CIIOCOOOM
MMOACTAaHOBKU. [ [puMepsI pelieHns TEKCTOBBIX 3a/1a4 € IOMOIIBI0 CUCTEM YPABHEHH.

DyHKUUHA

Koopannara Touku Ha npsamon. Yucnosele mpoMexKyTKu. PaccrossHue Mexny 1Byms
TOYKaMHU KOOPJIAWHATHOW MPSAMO.

[IpsimoyronbHast cucrema koopauHat, oc OX u Oy. Abcimcca U opauHaTa TOYKH
Ha KOOPJIMHATHOM IIOCKOCTH. [lpumepsl rpadukoB, 3amaHHbIX dopmynamu. UreHue
rpadgukoB peanbHbIX 3aBUcuMocTed. [lonstue ¢ynknuu. 'padux dynkuun. CoiicTBa
byukuuii. Jluneinas ¢ynkuus, eé rpaduk. 'paduk dyakmum y = |X|. I'paduyeckoe
pelLlIeHUE JTUHEUHBIX YPABHEHUN U CUCTEM JIMHENHBIX YPABHEHUH.

8 kiace

Yucaa v BIYMCICHUSA

KBagpatuelii kopenb u3 uncina. [lonsatue o0 uppanuoHaibHoM uucie. [lecsaTuunbie
npuOIMKEHUS HUppalMOHAIbHBIX yuced. CBoilcTBa apudMeTHuecKuX KBaJApaTHBIX
KOpPHEN M X NPUMEHEHHE K MPeoOpa30BaHUIO YHMCIOBBIX BBIPAKEHUN U BBIYMCIICHUSM.
JlencTBUTENBHBIC YHUCIIA.

Crenensb ¢ 1enbIM NTOKa3aTenaeM U e€ cpoiicTBa. CTanaapTHas 3aMuCh YUcia.

AJireOpandecKue BbIPaKEeHUSA

KBagpaTHbIil TpEXUsIEH, pa3aoKeHUE KBAAPATHOTO TPEXUIEHA HA MHOKUTEIH.



Anrebpandeckast ApoOb. OCHOBHOE CBOMCTBO airedpanudeckoit npodu. CroxxeHue,
BBIYMTAHKUE, YMHOXEHUE, JIeJIeHHe anredpandeckux Apooeil. PaninonanbHbie BhIpaKeHUs
Y UX MpeoOpa3oBaHUeE.

YpaBHeHNs U HEPaBeHCTBA

KBagpatHoe ypaBHeHue, QopMyna KOpHEH KBaJpaTHOrO ypaBHEHHs. Teopema
Buera. Pemienue ypaBHEHHM, CBOIAIIMXCSA K JIMHEWHBIM M KBaapaTHbIM. [Ipocreimue
IpOOHO-pallMOHANIbHBIE YPABHEHUS.

['padmyeckas uHTEpHpeTalds YpaBHEHHA C JByMS TEPEMEHHBIMH M CHCTEM
JMHEWHBIX YPABHEHUM C ABYMs NEpeMEHHBIMU. [I[puMepsI pereHnst CuCTEM HETMHENHBIX
YPAaBHEHHUI C IBYMS TIEPEMEHHBIMHU.

Pemenuie TeKCTOBBIX 3a71a4 aIreOpanyeckuM crocoooM.

HucnoBble HEpaBEeHCTBA M MX CBOMCTBA. HepaBEeHCTBO C OJHOW NEPEMEHHOM.
PaBHOCHMIBHOCTD HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IepeMEeHHOU. CHUCTEeMBI
JIMHEHHBIX HEPABEHCTB C OJTHON NTEPEMEHHOM.

DOyHKUUHA

[Tonstue ¢ynxuuu. OO6IacTh ONpENeIeHUs] U MHOXKECTBO 3HAUYEHUN (PYHKIIMH.
CnocoObl 3a1aHus PyHKIUH.

I'padux pynxuuu. Urenue coiictB pyHkumu mo e€ rpaduky. IIpumepsr rpapukos
(YHKIMI, OTpa)xarolMX peajabHble IPOLECCHI.

@OyHKIMH, OMKUCHIBAIOLIUE IPSIMYIO U 00paTHYIO MPONOPLMOHAIBHBIE 3aBUCUMOCTH,
nx rpaduxi. Oyukiun Y = X2, y = X3, y = VX, y=|x|. ['padudeckoe pelieHne ypaBHEHHi
Y CUCTEM YPaBHEHHM.

9 kaacce

Yucaa v BIYMCICHUA

PanmonaneHple umncia, HMppalMOHANbHBIE YHCIA, KOHEYHbIe U OECKOHEUYHBIE
JecsITUUHBbIE Apoou. MHOXKECTBO NEHCTBUTENBHBIX YMCEN, NEHCTBUTENbHBIE YHCIa Kak
OeCKOHEYHbIE JECATHYHbIE ApoOM. B3aMMHO OJIHO3HAYHOE COOTBETCTBUE MEKIY
MHOKECTBOM JIEMCTBUTEIBHBIX YUCEII U KOOPAUHATHOU MPSIMOM.

CpaBHeHue  JCHCTBUTENBHBIX  uucel,  apudMmeThdyeckue  JEHCTBUS  C
JNEUCTBUTEIBHBIMU YUCIIAMU.

Pa3smepsl OOBEKTOB  OKpYKalOLIEro MHpa, JJIUTENBHOCTh  MPOILIECCOB B
OKPY’KAIOILEM MUPE.

[Ipubnu>k€HHOE 3HAYE€HHE BEIUYHMHBI, TOYHOCTh NpuOIMKeHus. OKpyriieHue
yucen. [Ipuknaka u orieHka pe3yJbTaTOB BEIYUCIICHUN.

YpaBHeHHs U HEPABEHCTBA

JluneriHOE ypaBHEHUE. PelieHue ypaBHEHUM, CBOASIIUXCS K JIUHEHHBIM.



KBagpatHoe ypaBHeHue. PemieHne ypaBHEHUI, CBOASIIMXCA K KBAaJpPaTHBIM.
bukBagpatHoe ypaBHeHue. I[Ipumeprsl pemieHuss ypaBHEHUW TPETbEWM W UYETBEPTOMU
CTEMEHEN Pa3JI0KEHNEM HA MHOXKHUTEIIH.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHUH. PemeHue TEKCTOBBIX —3ajad
anredpan4eckuM METOOM.

VYpaBHeHHEe ¢ JByMs NIEpeMEHHbIMM U €ro rpaduk. PemieHue cucrem IBYX
JIMHEWHBIX YPAaBHEHUH C IByMs IIEpEMEHHBIMU. Perenue cucrem A1ByX ypaBHEHHM, OJTHO
U3 KOTOpBIX JIMHEHOe, a Jpyroe — BTOpoil cremeHu. ['padudeckas MHTEpHpeTanus
CUCTEMBI YPABHEHUM C IBYMS IIEPEMEHHBIMHU.

Pemennie TeKCTOBBIX 3a71a4 aare0panyeckum crocoooM.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM IlepeMeHHOW. Pemenue cucrem
JMHEWHBIX HEPABEHCTB C OAHOM mepeMeHHoW. KBanparHeie HepaBeHcTBa. ['paduueckas
UHTEpIIpETalsl HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMs IEPEMEHHBIMU.

DOyHKUUHA

KBanpartuunas ¢pynkuus, e€ rpaguk u cBoiicra. [lapabona, KoopauHATHI BEPILIMHBI
napaboJibl, 0Ch CHMMETPUH MapabOoJIbI.

Ipadukn byskmmit: Y = kx, y = kx + b, y = kix, y = x3, y = VX, y = |X| u nx
CBONCTBA.

Yucsi0BbIC MOCIEI0BATEILHOCTH U NIPOrPecCUm

[loHATHE 4YMCIOBOM  MOCIEIOBATENBHOCTH. 3aJaHHE  IOCJIEIOBATEIBHOCTH
peKyppeHTHO# dhopmyIioii u Gpopmysoit N-ro yieHa.

Apudpmernueckas u reomerpuueckas nporpeccuu. dopmynsl N-ro  uneHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI NIEPBBIX N YJICHOB.

N300paxkeHre WieHOB apu(PMETHUECKON U reOMETPUYECKON MPOrpeccuil TOUYKaMu
Ha KOOPJAMHATHOM IUIOCKOCTU. JIMHEWHBIM M HKCHOHEHUMAIbHBIA pocT. CIOXHBIC
IIPOLICHTHI.

I[lnanupyembie pe3yJbTaTbl OCBOEHHsI TNPOrpaMMbl Y4eOHOro Kypca
«AJredpa» Ha YPOBHE OCHOBHOIO 00111ero 00pa3oBaHus

JIn4HOCTHBIE Pe3yJ/IbTATHI

JInuHOCTHBIE pe3yJbTAThl OCBOCHHS MPOTPaMMbI y4eOHOTO Kypca «Anredpa
XapaKTEPU3YIOTCS:

1) maTpuoTnyeckoe BOCIMTAHHE:

MPOSIBJICHUEM HMHTEpeca K MPOILUIOMY M HACTOAIIEMY POCCUMCKOW MaTE€MaTHKH,
LEHHOCTHBIM OTHOILIECHUEM K JOCTHMKEHHUSIM POCCUMCKMX MATEMATUKOB U POCCHUUCKOU
MAaTEMATUYECKON MIKOJIBI, K HMCHOJIb30BAHUIO 3TUX JOCTMKCHUM B JIPYrHX HaykKax M
NPUKJIAJAHBIX cdepax;

2) rpa:kIaHCKoe U 1YXOBHO-HPABCTBEHHOE BOCIIUTAHUE:



TOTOBHOCTBIO K BBINIOJHEHUIO O0S3aHHOCTEN I'paXkAaHWHA U peaju3aluy ero Ipas,
OPEICTaBICHUEM O MaTEMaTHMYECKUX OCHOBaX (YHKIMOHUPOBAHUS Pa3IMYHBIX
CTPYKTY], SBIICHHUM, TIPOLIETYP TPAXKTAHCKOTO OOIIeCTBA (HAIpuMep, BBIOOPHI, OTIPOCHI),
TOTOBHOCTBIO K OOCYXXIECHHMIO JTHYECKUX MpPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM
OPUMEHEHUEM JOCTHKCHHM HAyKd, OCO3HAaHHUEM BAXKHOCTH MOPAIBHO-3TUYECKUX
IPUHIIUIIOB B IESTEIIBHOCTH YUYEHOTO;

3) TpyA0BOE BOCIIMTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHE B PEIICHHWH MPAaKTUYECKHX  3a]ad
MaT€MaTUYECKOW  HANpaBJICHHOCTH, OCO3HAHMEM  BAaXXHOCTH  MaTeMaTH4eCKOro
oOpa3oBaHMsI Ha NPOTSHKEHUM BCEW JKU3HU Ui YCHEIIHOM Hpo¢ecCHOHATbHON
JESATEIbBHOCTY M Pa3BUTUEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpPOM U
MIOCTPOEHUEM HHJMBHyaJIbHOW TPAEKTOPUM OOpPA30BaHMSI M >KU3HEHHBIX IUIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOe BOCIIUTAHME:

CHOCOOHOCTBIO K  SMOIMOHAJBbHOMY M 3CTETUYECKOMY  BOCHPHUATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a7ady, pEeUIeHUH, pacCyKIEHUH, YMEHHIO BHJIETh
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOI'0 NNO3HAHUS:

OpHEHTALMEN B AEATENBHOCTA HA COBPEMEHHYIO CUCTEMY HAyYHBIX IIPEICTABICHAN
00 OCHOBHBIX 3aKOHOMEpPHOCTSAX pa3BUTUS 4YEJIOBEKa, MPUPOABI U  OOILECTBa,
MMOHUMAHUEM MAaTEeMAaTHYE€CKOW HAYKH KakK c(epbl YEJIOBEUECKOM NEATEeIbHOCTH, HTAOB
e€ pa3BUTUS W 3HAYMMOCTU [JJisi PA3BUTUS LMBWIW3ALUHU, OBJIAJCHHEM S3BIKOM
MaTeMaTUKd W MAaTeMAaTHYeCKOW KyJIbTYpOl Kak CpEICTBOM IIO3HAHHUS MUDPA,
OBJIAJICHUEM NPOCTEUIIMMH HaBBIKAMU MCCIIEIOBATEIBCKOM AESITEIBHOCTH;

6) d¢usuyeckoe BocnuTaHue, GopMHpPOBaHME KYJIBLTYPbI 310POBbA U
IMOIMOHAIBHOIO 0J1ATONOJTYYHs:

TOTOBHOCTBIO MPUMEHSATh MaTEMaTUYECKUE 3HAHUS B UHTEPECAX CBOETO 3/10POBbS,
BEJCHMs 3JI0pOBOro o0Opa3a >KM3HM (340pPOBOE IMUTAHUE, COATTAHCUPOBAHHBIM PEXKUM
3aHATUN U OTIIbIXA, PETYJspHast pU3nYecKasi akTUBHOCTh), CHOPMHUPOBAHHOCTHIO HAaBbIKA
pediiekcuy, NpU3HAHHEM CBOEro IpaBa Ha OIIMOKY M TakOro K€ IMpaBa JPyroro
YeJI0BEKa,;

7) 3K0JIOTHYECKOe BOCIIUTAHHE:

OpUEHTallMell Ha NPUMEHEHHE MAaTEeMaTW4YECKHX 3HAaHUM Uil pelIeHHs 3aj1ad B
00JacTH COXPAHHOCTU OKPY>KaIOLIEH Cpebl, MIAHUPOBAHUS MOCTYNKOB U OLEHKU HX
BO3MOXHBIX TOCHEACTBUM Il OKpYKarolmehd cpeapl, OCO3HAHHEM TIJI00AJIbHOIO
XapaKkTepa SKOJOTUYECKUX MPOOIEM U IMyTeH UX pelieHus;

8) ajanTauus K M3MEHSIIOIUMCH YCJIOBUSIM COLUAIBLHOM M IPUPOIHON Cpeabl:

TFOTOBHOCTBIO K JICMCTBUSIM B YCJIOBHSIX HEONPEIEIEHHOCTH, MOBBIILIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Y€pe3 MPAaKTUYECKYI0 IEATEIbHOCTb, B TOM YHUCJIE YMEHHE
YUUTBCS y IPYIUX JIOAEH, MpUOOpeTaTh B COBMECTHON AESTEIbHOCTH HOBBIE 3HAHMS,
HABBIKA U KOMIIETCHIIUH U3 OIIbITA IPYTHUX;



HE0OX0IUMOCThIO B ()OPMHUPOBAHUM HOBBIX 3HaHHI, B TOM 4HCle (OPMYyIUPOBATH
U7IeH, TOHATHSI, TUIIOTE3bl 00 00BEKTAX U SIBJICHUAX, B TOM YHUCJIE paHEEe HEU3BECTHBIX,
OCO3HaBaTh Je(MUIMTHI COOCTBEHHBIX 3HAHWN W KOMIIETCHTHOCTEH, IJIAHUPOBATH CBOE
pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYAIMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYAIIMIO KaK BBI30B, TPEOYIOUIUI KOHTPMEDP, KOPPEKTUPOBATH IPUHUMAEMbIEC PEIICHUS
U AeHCTBUSA, (GOPMYIUPOBATH U OIEHUBATH PUCKH U TTOCIIEACTBYS, (JOPMUPOBATH OIIBIT.

MeTtanpeameTHble pe3yJbTaThl
Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE /1eiiCTBUS

ba3oBble jornyeckue 1eicTBUA:

e BBIBIKATH M XapakTEPU30BaTh CYLIECTBEHHBIE IPU3HAKKM MAaTEMATHYECKHUX
OOBEKTOB, TMOHATUH, OTHOIICHWM MEXIy MOHATHSAMHU, (POPMYIHPOBATH
onpeaeneHus MOHSITUH, yCTaHaBJIMBATh CYILLECTBEHHBIN MIPU3HAK
KJacCU(PUKAllMM, OCHOBaHUS Ui OOOOIIEHHS M CpPaBHEHUS, KpPUTEPUU
IPOBOJMMOTIO aHAJIU3A;

e BOCIPUHUMATB, dbopMynupoBaTh 17} peoOpa3oBbIBAThH CYXKJCHUS:
YTBEPAMUTENIbHBIE U OTPULATENbHBIC, EAMHUYHBIC, YACTHBIE U OOLIUE, YCIOBHBIE,

e BBIIBIIATH MAaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aHUMOCBSI3U U MPOTUBOpPEUHUS B
(akTax, NaHHBIX, HAOJIOJIEHUSAX U YTBEPKACHUSX, Mpenaratb KpUTEpUH IS
BBISIBJICHHS 3aKOHOMEPHOCTENU U IPOTUBOPEY U,

e JeNaThb BBIBOJABI C WCIOJb30BAHUEM 3aKOHOB JIOTUKH, JAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHHI M0 aHAJIOTUU;

e pa30upaTh JOKAa3aTEeIbCTBA MATEMATHYECKUX YTBEPXKICHUU (MpsSMbIE U OT
OPOTUBHOIO), MPOBOAWTH CAMOCTOSITEIbHO  HECIOXXHBIE  JI0KA3aTEIbCTBA
MaTeMaTHUYeCKUX (pakToB, BHICTpaUBaTh apryMEHTAIIUIO, IPUBOIUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIACHMUS;

e BBIOMpATH CIOCOO peleHrs yueOHoM 3a1aun (CpaBHUBATHh HECKOJIBKO BapHAHTOB
pelieHus, BbBIOMpAaTh HaubOoNee MOAXOMAUIMM ¢ YYETOM CaMOCTOSITENbHO
BBIJICTICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBarejbcKue 1eHCTBUA:

e WCIOJBb30BaTh BOMPOCHI KAK HCCIEAOBATEIIbCKUA HMHCTPYMEHT TIO3HAHMS,
dopMynMpoBaTh  BONPOCHI,  (UKCUPYIOIIME MPOTUBOpEUHe, MpodseMy,
CaMOCTOSITENIbHO yCTaHABIMBAaTh MCKOMOE U JaHHOE, (hOpMHpOBATh THMIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULMIO, MHEHUE;

e TMPOBOJUTH MO  CAMOCTOSITEJIBHO  COCTaBJIECHHOMY IUIAaHY  HECJIOMHBIM
HKCIIEPUMEHT, HEOOJBIIOE MCCIEA0BAHUE IO YCTAHOBJIEHHMIO OCOOEHHOCTEN
MaTEMaTHYECKOT0 00bEKTA, 3aBUCUMOCTEN 0OBEKTOB MEXKIY CO00i;

e CaMOCTOSITENIbHO (HOpMyIHUpOBaTh OOOOUICHUS W BBIBOABI MO pe3yjibTaTaMm
MPOBEAEHHOTO  HAONIONEHUs, HCCIENOBAaHMs, OLEHUBATh JAOCTOBEPHOCTD
IIOJIyYEHHBIX PE3y/bTaTOB, BEIBOJOB U 0000ILIEHNUI;



IIPOTHO3HUPOBATE BO3MOXKHOC Ppa3BUTHUEC IIpomecCa, a TaKKEC BbIABUIATb
IMPCAITIOJIOKCHUA O €I'0 pa3BUTHUHU B HOBBIX YCIIOBUAX.

Pabora ¢ nuHpopmanueii:

BBISBJISITH  HEJAOCTAaTOYHOCTh M W30BITOYHOCTH HWHGOpMAIUHU, JaHHBIX,
HEOOXOIMMBIX JUIS PEIICHUS 3a/1a4H;

BBIOMpATh, aHATU3UPOBaTh, CHUCTEMATU3UPOBATH W  HUHTEPIPETUPOBATH
MH(GOPMALIMIO Pa3INYHbIX BUIOB U (YOPM MpEICTaBICHHUS,;

BbIOMpaTh (HOpMy Tpe/CTaBICHUS MHPOPMAIMN U WLTIOCTPUPOBAThH pelIaeMbIe
3aJlauy CXeMaMH, JuarpaMmmMamMu, HHOU rpadukoil 1 nX KOMOUHAIUSIMU;
OLIEHUBATh HAJEKHOCTh MHPOPMALIUU TI0 KPUTEPHSIM, TIPEIOKEHHBIM YUUTEIEM
WK c(HOPMYJIMPOBAHHBIM CAMOCTOSITEIBHO.

KOMMyHI/IKaTI/IBH])Ie YHUBEpPCAJIBHBIC yqeﬁﬂble Ilei/‘ICTBHH:

BOCIIPUHUMATh U (POPMYIHPOBATH CYXKJACHHS B COOTBETCTBUU C YCJIOBHSMHU U
HEeIsIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHUS B
YCTHBIX U MHUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy pEIICHHUs 3a7auH,
KOMMEHTHUPOBATh TOJyUYEHHBIN Pe3yJIbTaT;

B XOJ¢ OOCYXIEHHS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBI,
MpoOJIeMBbI, pelIaeMOil 3a/ayd, BBICKAa3bIBaTh HWJEH, HAIICJICHHBIC Ha ITOUCK
pEIICHUs, COMOCTABIISITh CBOU CYXKJEHHUS C CYXICHUSIMHU JPYTUX YYaCTHUKOB
uanora, OOHapYKMBATh Pa3IMuMe U CXOJICTBO IMO3UIIMM, B KOPPEKTHOU popme
(bopMyIMpOBaTh PA3HOTIIACHSI, CBOU BO3PAKEHUS;

MPEACTABIATh PE3YNbTAThl PEIICHUS 3aJadd, SKCIEPUMEHTA, HCCIICIOBAHMS,
MPOEKTa, CaMOCTOSATEILHO BHIOMPATh (opMaT BBICTYIUICHHS C y4E€TOM 3aaad
MPEe3eHTAIMU U OCOOECHHOCTEH ayAUTOPHUH;

MOHUMAaTh W WCIOJb30BaTh MPEUMYIIECTBA KOMAHAHOW WM WHAUBUIYaTbHON
paboTHI P pelIeHUN YUeOHBIX MaTeMaTHYECKUX 3a/1aY;

MPUHUMATh IICIb COBMECTHOW JICATECIBHOCTH, IUIAHUPOBATh OPTaHU3AIUIO
COBMECTHOU paboThl, pacrpeaessTh BUAbl pabOT, TOTOBAPUBATHCS, O0OCYKIATh
MPOIIECC U PE3YNIBTAT PA0OTHI, 0000IaTh MHEHUS HECKOJIBKHX JTIOJICH;
y4acTBOBaTh B TPYNMOBBIX (hopmax paboThl (0OCYXKIeHUs, 0OOMEH MHEHUSIMH,
MO3rOBBIC INTYpPMBI W JApPYTHE), BBINOJHATh CBOK 4YacTh pabOTBl U
KOOPJMHUPOBATh CBOW JICHCTBHSI C IPYTUMHU YJICHAMU KOMAaH]IbI, OIICHHBATH
KaueCcTBO CBOETO BKJIa/Ja B OOIIUI MPOIYKT MO KPUTEPHSIM, CHOPMYITHPOBAHHBIM
YYaCTHHUKAMU B3aUMOICHCTBUSI.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1elicCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO COCTaBIISITh ILJIaH, AITOPUTM PEIICHUs 3a7au (MM €ro 4acTh),
BBIOMpATh CHOCOO pElIeHHs ¢ YYETOM HMEIOUINXCS PECYPCOB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTUPOBAaTh W KOPPEKTUPOBATH BapHUaHThl PEIICHUUN C
y4€TOM HOBOM MH(OPMAIIUH.

CaMOKOHTpOJ'Ib, SMOIUOHAJIbHbIN HHTEJJIEKT:



e BJAAETh CHOCOOAMM CaMONPOBEPKH, CAMOKOHTPOJISI Ipoliecca U pe3yibTara
pelLIeHns MaTEMaTUIECKOM 3a1auu;

e IPEIBUAECTH TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTH IIPH PELICHUH 3a7auH,
BHOCUTh KOPPEKTHUBBI B JEITEIPHOCTb HAa OCHOBE HOBBIX OOCTOSITENBCTB,
HalIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OLICHUBATh COOTBETCTBUE pE3yJIbTaTa JEATCIBHOCTH IIOCTABICHHON LENU U
YCIOBHSIM, OOBSCHATh NPUYHMHBI JOCTHKEHUS WM HEJIOCTHKEHUS UEH,
HaxOJIUTh OIIHOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

IIpeaMeTHBIE pe3yabTaThl

K xoH1y 00y4yeHust B 7 kjacce o0y4arouuiicss NOJYyYUT CIEIYIONINE IPEAMETHBIE
pE3yNbTATHL:

Yucaa 1 BBIYUCTCHUSA

BrInonHsTh, coyeTass yCTHbIE U MUCbMEHHBIE TPUEMBI, apu(METUYECKHE TEeHCTBUS
C pallMOHAJILHBIMU YHCIIAMU.

Haxonuth 3Ha4€HUs] YMCIIOBBIX BBIPAXKEHUH, IPUMEHITh Pa3HOOOpa3HbIE CIIOCOOBI
U IpUEMBI BBIYMCIICHUS 3HAYCHUM TPOOHBIX BBIPAXKEHUMN, COJIEpKAIINX OOBIKHOBEHHBIE U
JECSATUYHBIC IPOOH.

[lepexoauTe OT oAHOW (OpMBI 3amUcu yucend K JApyrod (mpeoOpa3oBHIBATH
JECATUYHYIO TpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YACTHOCTH B
OCCKOHEUHYIO JICCITUIHYIO IPOOB).

CpaBHHBATh M YIIOPSIOYMBATH PALIMOHAJIBHBIE YHCIIA.

OKpyTJIsSITh ynca.

BBINONHAT NMPUKUIKY U OLEHKY pe3yJibTaTa BBIYMCICHUH, OLIEHKY 3HAYE€HUU
YUCJIOBBIX BBIPAXKEHUH. BBIMOMHATE JEHCTBUA €O CTENEHSMU C HaTypalbHBIMU
NOKAa3aTeJIIMH.

[IpuMeHATh TPU3HAKU JEIUMOCTH, PA3J0KEHWE Ha MHOXXUTEIW HATypaJIbHBIX
YHUCEel.

PemiaTh npakTUKO-OPUEHTUPOBAHHBIE 33J]a4H, CBA3aHHBIE C OTHOILIEHUEM BEJIUYMH,
IPONOPLMOHATILHOCTBIO  BEJIMYMH, MPOLIEHTAMH, HHTEPIPETUPOBATH  PE3YJIbTaThl
penieHus 3a1a4y ¢ y4€TOM OIpaHWYEHUM, CBA3aHHBIX CO CBOWMCTBAMHM PacCMaTPHBAEMBIX
O0OBEKTOB.

AJire0OpanvecKue BbIPaKeHUs

Hcnonb3oBarh anredpanyeckyrd TEPMUHOJIOTHIO M CHUMBOJIMKY, MPUMEHSTh €€ B
MpoLecce OCBOEHHS Y4eOHOro MaTepuaia.

Haxomuth 3HaueHus OYKBEHHBIX BBIPQKEHMH TMpPH 33JaHHBIX 3HAYCHUSX
MIEPEMEHHBIX.

BoeinonHATe npeoOpa3oBaHUsl LENOI0 BBIPAKEHHS B MHOTOWIEH INPUBEICHUEM
NOJOOHBIX CJIaraéMsbIX, pACKPBITUEM CKOOOK.

BBINONHAT YMHOKEHHE OJHOYJIEHA HA MHOTOWIEH M MHOTOYJIEHA Ha MHOTIOYJIEH,
IPUMEHSTH (POPMYIIBI KBaJpaTa CyMMbI U KBaJpaTa pa3HOCTH.



OcCymecTBIATh Pa3IOKEHHE MHOTOWIEHOB HA MHOKUTENH C MOMOILBI) BEIHECEHHS
32 CKOOKHM OOIEero MHOXHUTENS, TPYNIUPOBKU CllaraeMbiX, MpUMEHEHUs GopMmy
COKPAILIEHHOI'O YMHOXKEHHUS.

[IpumeHnsATh npeoOpa3oBaHUsl MHOTOWIEHOB ISl PELICHMS Pa3jIMYHbIX 33134 U3
MaTeMaTUKH, CMEKHBIX ITPEAMETOB, U3 PEAIBHOW MMPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HATypAJIbHBIMM  IIOKA3aTEIAMH IS
peoOpa30BaHUsl BEIPAKECHUH.

YpaBHeHNs U HEPaBeHCTBA

Pemars nuHeliHbIE YpaBHEHUS C OJTHOW NIEPEMEHHOM, IPUMEHSS IPaBUila Iepexoaa
OT HMCXOJHOTO YpPAaBHEHHS K PaBHOCWIBHOMY eMy. IIpoBepsiTh, SIBIISIETCS 1M YHCIIO
KOPHEM YPaBHEHHSI.

[IpuMeHsATh Trpaduueckue METOAbl MPU PEIICHUH JMHEHWHBIX YpaBHEHUH M HX
CHUCTEM.

[TonGupath npuMepsl Nap YUCE, SABISIOIUXCS PEIICHUEM JIMHEHHOIO YpaBHEHHUS C
JIBYMS IEPEMEHHBIMU.

CrpouTh B KOOPAMHATHOM IUIOCKOCTH TpaUK JUHEHMHOIO YpaBHEHHUS C JABYMs
MEPEMEHHBIMHU, MOJIb3YSICh TPAPUKOM, IPUBOIUTH IPUMEPHI PEILICHHS YPAaBHEHHUS.

Pewmate cucteMbl ABYyX JTMHEHHBIX YPaBHEHUH C IByMS IEPEMEHHBIMU, B TOM YHCIIE
rpaguyecku.

CocTaBisATh M peniaTh JUHEHHOE YpPAaBHEHUE WM CUCTEMY JIMHEMHBIX YpaBHEHUMN
[0 YCJIIOBHKO 3a/1a4d, HWHTEPIPETUPOBATH B COOTBETCTBUUM C KOHTEKCTOM 3a/Ja4d
MTOJyYEHHBIA PE3yJIbTaT.

DOYyHKIUU

N300paxkaTh Ha KOOPJIMHATHOW MPSAMOW TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJMHATaM, Jy4Yd, OTPE3KH, WHTEPBaJbl, 3alMChIBATh YHUCIIOBBIE IPOMEXKYTKH Ha
anreOpanyeckoMm si3bIKe.

OtMeuars B KOOPAUHATHOM INIOCKOCTH TOYKH IO 3aJaHHBIM KOOpJIWHATAM, CTPOUTh
rpaduku TuHEeHHBIX GyHKIMA. CTpouTh Tpaduk GyHKINU Y = [X|.

OnuceiBaTh ¢ MOMOIMIbIO (PYHKIIMIA M3BECTHBIE 3aBUCUMOCTH MEX]y BEIMUYWHAMU:
CKOpPOCTb, BpEMS, PaCCTOSHME, LI€HA, KOJIUYECTBO, CTOMMOCTb, IPOU3BOAUTEIBHOCTD,
BpeMsi, 00bEM paboTHI.

Haxonuth 3HaueHre QyHKIMU 10 3HAYCHUIO €€ apTryMeHTa.

[Tonumate rpaduyeckuii crmocod TMpeacTaBiIeHUS W aHanu3a WHGOpPMAIINH,
U3BJIEKATh U HMHTEPIPETUPOBATh MHGPOPMAIUIO U3 TpadUKOB peaibHBIX MPOLIECCOB U
3aBUCUMOCTEM.

K koniy o0yuyenus: B 8 kjacce oOy4arouIuiicss MoJy4duT CIAEAYIOIINUE MPEIMETHBIC
pEe3yJIbTaTHI:

Yuciaa 1 BIYMCJICHUS

Hcnonp30BaTh HAYAIBHBIE MPEACTABICHUS O MHOYKECTBE JEUCTBUTEIBHBIX YUCET
JUISl CpPABHEHMsI, OKPYIJEHUS W BBIYMCICHUN, M300pa)kaTh ACHCTBUTEIBHBIE 4YHCIA
TOYKaMHU Ha KOOPJUHATHOMN MPSIMOU.



[IpumeHsaTh MOHATHE apUPMETUUYECKOTO  KBAAPATHOIO  KOPHS, HAXOJIUTh
KBaJIpaTHbIE KOPHHU, MHCIOJB3Yys TP HEOOXOAMMOCTH KAaJbKYJSATOpP, BBINOJIHATH
peoOpa3oBaHus BBIPAKECHUM, COJEpKAaIIUX KBaJpaTHbIE KOPHH, HUCMOJb3Yysl CBOMCTBA
KOpHEW.

Hcnonb3oBath 3anmucu OOJIBIIMX U MAJIbIX YKCENI ¢ TOMOUIBIO IECATUYHBIX ApoOeit
u crernenei uncina 10.

AJire0OpanvecKue BbIPaKeHUs!

[IpuMeHsTh MOHSATHE CTENEHH C IEIbIM MOKa3aTesIeM, BBIOIHATh TPeoOpa3oBaHuUs
BBIPAXKEHU, COZEPKAIINX CTEIEHU C IIEIbIM MOKa3aTeJIeM.

BbINoONHATE TOXKAECTBEHHBIE NPEOOpa3oBaHUs PAIMOHAIBHBIX BBIPAXKEHUN Ha
OCHOBE MPaBWJI ACHCTBUIN HaJ MHOTOUYJIEHAMU U alre0pandyecKuMu ApoosiMu.

PacknanpiBaTh KBaJIpaTHBIN TPEXUIIEH HAa MHOKUTEIIH.

[IpumensTe mpeoOpa3oBaHUs BBIPAKCHUN [JI1 PEIICHUS pa3IMYHbIX 3a7ad U3
MaTeMaTUKH, CMEXXHBIX ITPEAMETOB, U3 PEAIbHOW MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemiare nuHEVHBIE, KBaJpaTHbIE YpPaBHEHUS U PpALMOHAIbHBIE YpaBHEHMUS,
CBOJISIIIMECS K HUM, CUCTEMBI IByX YPaBHEHHU C IBYMS IEPEMEHHBIMH.

[IpoBOaUTE MpOCTEHIINE WCCIECIOBAHNS YPABHEHWW M CHUCTEM YpPAaBHEHHH, B TOM
YyuCcjie C TNPUMEHEHHEM TIpapUUecKuX MpeACTaBICHUN (ycTaHABIMBaTh, HUMEET JIU
ypaBHEHUE WM CUCTEMAa YPaBHEHUHN PEIICHUs, €CTTH UMEET, TO CKOJIBKO, U MPOUee).

[lepexoauTh OT cOBECHOUN (hOPMYIUMPOBKHU 337auu K €€ anredpandyeckoi Moaenu ¢
MIOMOIIBI0 COCTaBJICHUSI YpaBHEHUS WJIUM CUCTEMbl YpaBHEHUW, WHTEPIPETUPOBATH B
COOTBETCTBHUH C KOHTEKCTOM 3aJ1auy MOJYyUYCHHBIA pe3yJbTar.

[IpuMeHsTh CBOWCTBA YWCIIOBBIX HEPABEHCTB [JIsi CPAaBHEHHMS, OLECHKHU, PEIIATh
JUHCWHBIC HEPABEHCTBA C OJHON NEPEMEHHOW W WX CHUCTEMBI, JaBaTh TpadHUECKyIO
WJUTIOCTPALIMIO MHOXECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOYyHKIUU

[lonumaTe ¥ HCHONB30BATh (YHKIMOHAIBHBIC TOHATUS € S3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0003HAUCHMsI), OMpEAeNaTh 3HaueHHe (QYHKIUM TI0 3HAYEHUIO
apryMeHTa, ONPEACNIATh CBOMCTBA (PYHKITUHU TI0 €€ rpaduKy.

Ctpouts rpaduku 351eMeHTapHbIX (QYHKIMA BUIA:

y = k/x,y =x2,y=x3y = |X|, y = VX, onucbIBaTh CBOHCTBA YHCIOBOI DYHKIIHH IO
e€ rpaduky.

K xoniy oby4yenus B 9 kjacce oOyJaronIuiicss MOJIYYUT CIASAYIOMNUE MPEIMETHBIC
pe3yNbTaThI:

Yuciia ¥ BBIYUCTCHUS

CpaBHUBATH U YNOPSAIOYMBATH PALIMOHAIIBHBIEC U UPPALMOHATIBHBIE YHCIIA.

BrimonasaTe apudMeTnyeckue MEUCTBUS C PAlMOHATBHBIMH YHUCIAMU, COYETas
YCTHbIE W THCHbMEHHBIE NPHUEMBI, BBINOJHATH BBIYMCICHHUS C HPPAlUOHAJIbHBIMU
YU CJIAMHU.

HaxoguTe 3HaueHus cTeneHed ¢ LEJbIMU IOKAa3aTelIMU M KOPHEW, BBIYUCIATH
3HAYEHUSI YUCTIOBBIX BBIPAKECHMUIA.



OKpyrfiaTh  JI€MCTBUTEIbHBIC  YHUCJA, BBINOJHATH MNPUKUIKY  pe3yJibTaTa
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUH.

YpaBHeHUS U HEPABEHCTBA

PemaTe nuHENHBIE W KBaJpaTHBIC YPABHCHUS, YPABHEHHUS, CBOISIIMECS K HUM,
pOCTEHIME APOOHO-PAIIMOHAIBHBIC YPAaBHEHHUSI.

Pemate cuctembl ABYX JUHEHHBIX YPaBHEHUU C JBYMSI MIEPEMEHHBIMU U CUCTEMBI
JBYX YPaBHEHHUI, B KOTOPBIX OJJHO YPABHECHHE HE ABJISACTCS JTUHCUHBIM.

Pemats TexcToBBIE 3a/1aun anreOpanvyecKuM CIIOCOOOM € MOMOIIBIO COCTaBIICHHS
YPABHEHHS UM CUCTEMBI JIBYX YPAaBHEHUM C IBYMs IEPEMEHHBIMH.

[IpoBoauThH MpOCTENIINE UCCIEAOBAHUS YPaBHEHUM M CHUCTEM ypPaBHEHUM, B TOM
qucjae C MNpUMEHEHHeM TrpadUuuecKux IMpecTaBiIeHUuN (yCTaHABIMBAaTh, HUMEET JIH
YpaBHEHHUE WJIM CUCTEMA YPaBHEHUH PEIICHUS, €CITU UMEET, TO CKOJIBKO, U MPOYEe).

Pemiars nuHeliHbIe HEPABEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, U300pakaTh PEILICHUE
HEPABEHCTB HA YMCJIOBOM MPAMOM, 3aIIMChIBATh PEIICHUE C ITOMOIIBIO CUMBOJIOB.

Pemiate cucTemMbl JTMHEWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIFOYAIOIIUE
KBaJpaTHOE HEPaBEHCTBO, M300pa)kaTh PEIICHHE CHUCTEMbl HEPABEHCTB Ha YHCIIOBOMN
MPAMOM, 3aIUCHIBaTh PEIICHUE C IOMOIIBIO CHUMBOJIOB.

Hcnonbs30BaTh HEPABEHCTBA MPU PENICHUM PA3JIMYHBIX 3a7a4.

DOyHKUUHA

Pacno3naBate  (yHKIIMM HM3ydeHHBIX BHJO0B. Iloka3piBaTh CXEMaTHYECKH

pAacIoJIOKEHUE Ha KOOPAMHATHOM TUIOCKOCTH TpadukoB pyHKImi Buna: y = kX, y = kX +
b,y =kix,y =ax2 + bx + ¢, y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT 3HaYCHHil
K02 (PUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHIA.

Ctpouth M u300pakaTh CXEMaTUYECKU TpaduKh KBAIAPATUUYHBIX (YHKLUMH,
OTUCHIBAaTh CBOMCTBA KBAIpaTUUHBIX (QYHKIUI 10 UX rpadukam.

Pacno3HaBaTh KBagpaTUyHY0 (QyHKIHIO 1O ¢opMmyse, NPUBOAUTH HPUMEPHI
KBaJApaTUYHBIX (QYHKIMI U3 peaibHOM KU3HU, (PU3UKU, TEOMETPUU.

YuciioBble MOCIEA0BATEIbHOCTH U MIPOTPeccH

Pacnio3naBaTh apu(MeTHYECKYI0 M TE€OMETPUYECKYIO MPOTPECCUU MpPH Pa3HBIX
croco0ax 3aaHusl.

BbINOSMHATE BHIYMCIIECHUS C UCIMIOJIb30BaHUEM (pOpMy N-To ujieHa apupMeTHuyecKo
Y TEOMETPUYECKOU MPOTPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300paxxaTs 4eHbl OCIEI0BATEIbHOCTH TOYKAMH Ha KOOPIUHATHOM TJIOCKOCTH.

Pemate 3amauu, CBA3aHHBIE C YMCJIOBBIMH IOCJIEAOBATEIBHOCTSMHU, B TOM YHCIIE
3aJlauM U3 peaNbHOM JKU3HHU (C UCTIOIb30BAaHUEM KAJIbKYJIATOPA, HU(POBBIX TEXHOJIOTHUH).

TemaTnueckoe MIIAHKPOBAHME
7 knace

Ne | HammenoBanue | Kon- | [IpakTuyeckas yactp DIIEKTPOHHBI
n/ | pagena BO KonTtpo \HpaKTqu ‘TBOpquKH e




i 4aco | JIbHBIE | CKUE e/TIpOeKTH (mudpoBbIe)
B paboThl | pabOTHI pic pabOTHI | OOpa3oBarel
bHBIC
pecypchl
1 Yucna u bubmmoreka
BBIUHCIICHUS. o5 2 HOK
ParmoHambHbI https://m.edso
¢ YucIa 0.ru/7f415b90
2 bubimoreka
Koopannatsr TTOK
g);iﬁgﬂ 24 2 https://m.edso
0.ru/7f415b90
3 bubmoreka
YpaBHEeHUS U 20 1 HOK
HEPaBEHCTBA https://m.edso
0.ru/7f415b90
4 bubmoreka
Anrebpanyeck HOK
27 1 _
W€ BBIPAKCHUS https://m.edso
0.ru/7f415b90
5 bubnuoreka
[ToBTOpEHUE 1 5 1 HOK
00o0meHne https://m.edso
0.ru/7f415b90
6
Hroro 102 7 0
8 ki1acce
Ne | HaumenoBanue | Koun- | [Ipaktnueckas yacts DJIEKTPOHHBI
n/ | pa3gena BO Kontpo | IIpaktnue | TBopuecku | €
I 4aco | JIbHBIE | CKHE €/TIPOEKTH (udpoBbIe)
B paboThl | pabOTHI pie paboTHl | 0OpazoBaTen
BHBIC
pecypchl
1 Yucna u bubiuoreka
BBIUUCIICHUS. 15 1 HOK
KBanpatubie https://m.edso
KOpHH 0.ru/7f417af8
2 Yucna u bubmuoteka
BBIYHCJICHUS. 7 LHOK
CrerneHb ¢ https://m.edso

OCJIbIM

0.ru/7f417af8
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IIOKa3aTcJICM

3 Anrebpandeck bubnmoreka
ue LHOK
BBIPKCHUSI. 5 1 https://m.edso
KBaapatHusbrit 0.ru/7f417af8
TPEXUICH

4 Anrebpanyeck bubnnoreka
nue 1HOK
BBIPAKCHHUSI. 15 1 https://m.edso
Ajrebpanyeck 0.ru/7f417af8
ast IpoOb

5 YpaBHeHUS U bubmmoreka
HEpPABEHCTBA. 15 2 HOK
KBanpartabie https://m.edso
ypaBHEHUS 0.ru/7f417af8

6 VYpaBHeHus u bubmoreka
HEpPABEHCTBA. 13 HOK
Cucrembl https://m.edso
ypaBHCHHU 0.ru/7f417af8

7 bubnuotexa
YpaBHeHUs n
HEPaBEHCTBA. 12 1 0 ]H[OK
HepasercTsa ttps://m.edso

0.ru/7f417af8

8 bubmmoreka
OyHKIUH.

OcHoOBHBIE 5 LIOK
HOHSTHS https://m.edso
0.ru/7f417af8

9 bubnuoteka
OyHKIWH.

Yucnossie 9 HOK.
P https://m.edso
0.ru/7f417af8

10 bubnuoteka
[ToBTOpEHUE 1 6 1 HOK
06o0meHne https://m.edso

0.ru/7f417af8
Hroro 102 7
9 knace

Ne | HammenoBanue | Kon- | [Ipaktnueckas gyacts DIIEKTPOHHBI

n/ | paszmena BO Kontp | IIpaktnue | TBopuecku | €

I 4aco | OJbHBI | CKHE e/TIpOeKTH (g poBbIe)

B e paboThI pie paboThl | OOpa3oBaren
pabot bHBIC
bl pecypchl
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Yucna u bubnmoreka
BBIYHCIICHUS. 9 LHOK
JleicTBUTEIbH https://m.edso
bI€ YHCIIa 0.ru/7f419d08
VYpaBHeHus u bubmuoteka
HEPaBEHCTBA. HOK
YpaBHEeHHS € 14 https://m.edso
OJTHOM 0.ru/7f419d08
TIEPEMEHHOU
YpaBHeHUs U bubimoreka
HEpPAaBEHCTBA. 14 HOK
Cucrembl https://m.edso
ypaBHEHHIA 0.ru/7f419d08
bubmoreka
YpaBHeHUs U
HEPABEHCTBA. 16 ]H[OK
Hepaserctsa ttps://m.edso
0.ru/7f419d08
bubmmoreka
HOK
DynKuHH 16 https://m.edso
0.ru/7f419d08
bubnuoreka
YHucnoselie
I1OCJIEIOBATEID 15 LOK
HOCTH https://m.edso
0.ru/7f419d08
[ToBTOpEHUE, bubnuoreka
00001IeHME, 18 LHOK
CHCTEMAaTH3aIA https://m.edso
s SHAaHUH 0.ru/7f419d08
Htoro 102
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NPUJIIOKEHHUE
Kpurepuu onennBanmne yueOHOro npeamera

Kanaccupukanus omu00K nNpu oOueHKe 3HAaHW, YMEHUH U HABBIKOB YYALIUXCH

v OuOKa CUMTaeTcs 2pyfoil, eCiiv OHAa CBHIETEIBCTBYET O TOM, YTO YIEHHK HE
OBJIAJI€]] OCHOBHBIMY 3HAHUSIMH, YMEHHUSIMHU U UX IPUMEHEHUEM.

v OummbKa CuMTaeTcs Hezpyfoil, eClii OHa CBHIETEIBCTBYET O HEIOCTATOYHO
IIOJIHOM WJIM HEJOCTATOYHO IIPOYHOM YCBOEHUHM OCHOBHBIX 3HAHUM U YMEHUI
WA 00 OTCYTCTBUM 3HAHUI, HE CUNTAIOLIUNXCSA B COOTBETCTBUU C IMPOTPAMMOM
OCHOBHBIMH, OOBSICHSIIOIIMECS PACCEIHHOCTbIO WJIM HEAOCMOTPOM, HO
KOTOpblE HE TMPHUBEIM K MCKAXKEHUIO CMBICIA MOJYYEHHOTO YYEHHKOM
3aJaHus WIN CII0C00a ero BBINOJIHEHHUS.

v K Hedouémam OoTHOCATCS MOTPENTHOCTH B YCTHOM W MHMCHMEHHON pedd, He
MCKQKAIOIINE CMbICIIA OTBETA WJIU PEILICHUs, CIIy4ailHbIe OMUCKH U T. 11

K 2pybwvim omuokam cnenyer oTHeCTH:

* HEMPaBUJILHBIN BHIOOP MOPSI/IKA BHIMOTHEHUS ICHUCTBUI B BRIPAKCHUH;

* MPOMYCK HYJIA B YACTHOM MPHU AECJIECHUM HATYPaJbHBIX YHUCEN WIM AECATUYHBIX
npo0eit;

* HEMpaBWJILHBIM BBHIOOp 3HAKa B pE3yibTaTe BBINOJIHEHHUS JEUCTBUA HaJ
MOJIOKUTENIbHBIMU M OTPULATEIIbHBIMA YUCIIAMH; a TaK K€ MPU PACKPBITUU
CKOOOK M IPUIIEPEHOCE CIAaraeMbIX U3 OJHOM YacTH YpaBHEHUS B IPYTYIO;

* HENpaBUJIbHBIN BHIOOp NEHUCTBUIN MPU PELICHUU TEKCTOBBIX 3a/1ay;

* HENPaBWIBHOE M3MEPEHUE WIH MMOCTPOCHUE YyIila C MOMOLIBIO TPAHCIIOPTHUPA,
CBSI3aHHOEC OTCYTCTBHEM YMEHUS BHIOMPATHh HYKHYIO IKATY;

* HENPaBWIBHOE MPOBEACHHE INEPIECHAUKYJAPA K NOPSIMOA WIM BBICOT B



TYNOYTOJIbHOM TPEYTOJIbHUKE;

* YMHOXEHHME TIOKa3aTeJed TMpu YMHOXKEHHHM CTEMEeHEH ¢  OJWHAKOBBIMU
OCHOBAHMSIMH M T.IL.;

» “cokparieHue’”’ IpoOH Ha CIaraeMoe;

* COXpaHEHHE 3HaKa HEPABEHCTBA MPH JEJICHWH OOEUX €ro 4YacTeld Ha OJIHO
U TOXXEOTPHUIIATEIIHPHOE YHCIIO;

* HEBEpPHOEC HaXOXJEHHWE 3HA4YeHUs (YHKIMH 10 3HAYEHHUIO apryMeHTa U ee
rpaduky;

* MOTeps KOPHEH MpH pEelieHUH TPUTOHOMETPUUYECKHX ypaBHEHUM, a TaK Ke
JIPYTUX YpaBHEHUI;

* HEMOHWMAaHWE CMBICTIA PEIICHUS CHUCTEMBl JIBYX YpaBHEHUW C JABYyMS
MIEPEMEHHBIMH KaKIaphl YHCEIT;

* HE3HaHWE OIpeACNICHHbIX mnporpamMmor  dopmyn (popMysbl  KOpHE
KBaJIPAaTHOTO YpaBHEHUs, (POPMYJI MPOU3BOIHON YACTHOTO W MPOM3BEICHUS,
dbopMy1 MpUBENCHMSI, OCHOBHBIX TPUTOHOMETPHUIECKHUX TOXKIECCTB U JIP.);

* TpUOOpPETEHUE IOCTOPOHHUX KOpPHEH TMpU pEUICHUH HUPPALMOHAIBHBIX,
MTOKAa3aTeJIbHBIX U JJOTapU(PMUUIECKUX YPAaBHEHUHN M COXPAHCHUE WX,

* HE3HAHWE OIpPEJCJICHUS] OCHOBHBIX TMOHATHM, 3aKOHOB, MPABWJ, OCHOBHBIX
MOJIOKCHUN TEOpWH, OOIIETIPUHATHIX CHMBOJIOB OOO3HAYCHHWH BEIMYHH,
CIMHMI] X U3MEPCHHUS,

* HE3HaHWC HAMMEHOBAHUWH ¢IMHHI] H3MEPCHHUS;

* HEyMCHHE TPHUMEHATh 3HAHUS, QJITOPUTMBI ISl PEIICHUS pPa3HbIX THIIOB
3a/ay;

* oTOpackiBaHuE 0€3 00BICHEHU OJHOTO U3 KOPHEH;

* HEYMEHHE JeNaTh BEIBOJLI U 0000IICHUS;

* HEYMCHHE YUTaTh U CTPOUTH I'PAPUKH;

* TIOJIb30BATHCS MEPBOMCTOYHUKAMH, YYCOHHUKOM U CIIPAaBOYHUKAMH;

HEyMEHUE HAXOXKJACHHUS KOOPJIUHAT BEKTOPA;

HEyMEHHUE PAa3J0KEHUS BEKTOpa MO TPEeM HEKOJUIMHEAPHBIM BEKTOpaM,

OTJIO)KCHHBIM OT Pa3HBIX TOUCK;

HEeyMeHHUE CHOPMYIIHPOBATH MPENIOKEHIE, 00paTHOE JAHHOW TEOPEME;

HEMPaBUJIBHOE HWCIOJIL30BAHME B  OTACNBHBIX CIIydasX HAWMEHOBaHUM,

HanpuMep,0003HaYCHUE ¢IMHMIL JITUHBI JTSl € IMHHMII IO U 00beMa;

CChUIKA TMpPH JOKA3aTeIhCTBE WM OOOCHOBAaHWUHM PEIIEHHWS Ha 00paTHOE

YTBEPKICHNE, BMECTO MPSMOTO;

UCIIOJIb30BaHUE BMECTO K03 dUlMeHTa 1000 00paTHOTO €My YHCIa.

BBIYMCIIUTEIbHBIC OIMMOKHU B IpUMEpax M 3ajadax;

HE JIOBEJICHHE JI0 KOHIIA PEIICHHMS 3aa4H WU TIPUMEpPa;

HEBBITIOJIHCHHOE 3aJIaHuE.

K necpyovim owubxam cnenyer oTHECTH:

+ HETOYHOCTH (DOPMYITHUPOBOK, OMIPEACIICHUN, TOHSATHH, TEOPHUl, BRI3BAHHAS
HETOJHOTOM 0XBaTa OCHOBHBIX IPU3HAKOB OMPEACIISIEMOTO MOHATHS WK
3aMEHOM OJIHOTO - JIBYX U3 3TUX MPU3HAKOB BTOPOCTEIICHHBIMU;

+ HETOYHOCTH TpaduKa;

+ HEpAaLlMOHAJIBHBIA METOJT PEUIEHUS 3aJa4H WIM HEAOCTATOYHO MTPOJLYMAHHBIN IJIaH



OTBeTa (HapyllleHUE JOTUKH, TOAMEHA OTJEIBHBIX OCHOBHBIX BOIIPOCOB
BTOPOCTEIIEHHBIMMN);
HEpaIMOHAIIbHBIE METO/IbI pa0OTHI CO CIIPABOYHON U APYTrOW JTUTEPATYPOK;
HEpaIMOHAJIbHBIE PUEMBI BBIUMCIICHUH;
HEBEpHO c(hOPMYIUPOBAHHBIN OTBET 33/1a4H;
HE JI0BEJICHHE 10 KOHIIa MpeoOpa30BaHMIi;
HEYMEHHE PellaTh 33Ja4H, BBIIOJIHATD 33a/JaHUS B OOIIEM BH/IC.

K neoouémam crnenyer orectu:

* HENpaBUJIbHAS CChUIKA HA COYETATENIbHBIA M PacHpeeIUTeNIbHbIA 3aKOHbI IpU
BBIUNCIICHUSIX;

* TIpamMMaTHyecKas OlIMOKa, TOMyIIeHHAs] B HAllMCAaHUHM U3BECTHOIO ydallemMycs
MaTEMaTUYECKOIO0 TEPMHUHA;

* 3aMEHa YaCTHOI'O JECATHYHBIX JpOOei 4acTHBIM LIEJBIX YHCENl B TOM CIydae,
KOT'JIa BJEIUTENIE MOCIIE 3aMATON MEHbIIE IU(P, YEM B JEIUMOM;

* COXpPaHEHHE B OKOHYATEJIILHOM PE3YyJIbTATE IIPU BBIYMUCICHUAX WIN
peoOpa30BaHUAX BEIPAKEHUN HENTPABUIILHOM IpOOU UM COKPATUMOU JpOo0H;

* MpuBEACHUE anredpandeckux ApoOel He K Hanbojee MPoCToMy O0IIeMy
3HAMEHATEIO;

* CIy4aiHbIE MOTPEIIHOCTH B BBIYHUCIEHUSAX IPU PELICHUU F€OMETPUYECKUX
3a]1a4 MBBIIOJHEHUH TOXK/IECTBEHHBIX IPE0OpPa30BaHUM;

* HENPaBUJIBHOE CNKMCBHIBAHUE JAHHBIX YUCEJI, 3HAKOB;

* HepauMOHaJIbHbIEC TPUEMBI BBIYMCICHHUIN U MpeoOpa30BaHMii;

* HeOpeKHOE BBINIOJHEHUE 3aMKUCel, YUepPTEeKEN, CXeM, rpaduKOB.

OHeHHBaHI/Ie YCTHBIX OTBETOB.

B 0CHOBY O1leHMBaHNS YCTHOTO OTBETA YYAIIUXCS IMOJIOKEHBI CJICTYIOIINE

MOKa3aTesu: MPaBHIBHOCTh, 000CHOBAHHOCTH, CAMOCTOSTEILHOCTD, ITOJTHOTA.

Ouwiuoku:

- HEIIPAaBWIbHBIMA OTBET Ha IOCTABJICHHBIN BOIIPOC;

- HEyMEHHUE OTBETUTh Ha MOCTABJICHHBIN BOMPOC WJIM BBIMOJHUTH 3aJjaHre 0€3 MOMOIIU
YUUTEIS;

- IPY TPABWJILHOM BBITIOJITHEHUH 33JJaHUSI HEYMEHHUE 1aTh COOTBETCTBYIOIINE

0OBSICHCHHUS.

Heoouembur:

- HETOYHBIN WJIA HETIOJIHBIN OTBET HA MOCTABJICHHBINA BOIIPOC;

- IPU NMPABUJILHOM OTBETE HEYMEHHUE CAaMOCTOSITEILHO U TIOJIHO 000CHOBAThH U
MPOWJLTFOCTPUPOBATH €T0;

- HEyMEeHHEe TOYHO C(OPMYIMPOBATH OTBET PEIICHHON 3a/1a4u;

- MEJIJICHHBIN TeMI BBITIOJIHEHUS 3a]aHUs, HE SABJISIOIINICS MHIUBUAYaTIbHON
0COOEHHOCTBIO IIKOJIbHUKA;

- HEMPAaBUJILHOE NMPOU3HOIIECHUE MATEMATUYECKUX TEPMUHOB.

I'panuya mesxncoy owubkamu u Hedouemamu SBISIETCSI B HEKOTOPOUM CTENEHU YCIOBHOM.

B onHo BpeMs npu OAHMX OOCTOSITEIBCTBAX MOMYIIEHHAs Y4YallMMHUCS TMOTPEIIHOCTh

MOXET pacCMaTpUBAThCS Kak OlIMOKa, B IPYyroe BpeMs U MPU JIPYTUX OOCTOSATETbCTBAX



OHa MOET paccMaTPUBATHCS KAK HEJOUET.

[Ipy mpoBeACHUM YCTHOTO OMNpPOCa YUYHUTENIIO HEOOXOAUMO TMPHUIACPKUBATHCS
CHEAYIOUIUX PEKOMEHIAlIHA:
-BOIIPOCHI JJOJIKHBI ObITh KOPPEKTHBIMU, HE JOMYCKAIOIIMMU JIBYCMbICICHHOCTD;
-ydamemMycs JOJDKHBI OBITh COOOIIEHBI KpPUTEPUHM BEPHOTO OTBeTa (PEIIUTh C
00BACHEHHEM, BOCIIPOM3BECTH MPABUIIO, HCIIOJIB30BAHHOE MTPU PELIEHUU U T.I1.) © HOPMBI
OLICHKU;
-BO BpEMsSI OTBETa HE CIEQyeT MepeOuBaTh y4yallerocs, BBICAYIIATh 10 KOHLA W, MpU
HaJU4YUH
OIIKMOOK, HABOASIIMMH BOIIPOCAMU JAaTh BO3MOKHOCTh CAMOMY UX UCIIPABUTH.

OgeHKa VCTHLIX OTBETOB.

a) Omeem oyenusaemcs ommemkou “S”, €CIM ydariuncs:

- IOJTHOCTBIO PACKPhUI COJIEpKAHUE MaTepuaia B o0beMe, MPeyCMOTPEHHOM
MpOrpaMMOi ¥ YYEOHUKOM;

- M3JIOKWJI MaTepUall FPAMOTHBIM SI3bIKOM, TOYHO MCIOJIB3Ysl MAaTEMaTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIUKY, B ONPEJIEIEHHON JIOTHYECKOI
MOCJIEI0BATENbHOCTH;

- IPABUJILHO BBITIOJIHWI PUCYHKH, YEPTEXH, TPAQUKHU, COMMYTCTBYIOIIUE OTBETY;

- IOKa3aJl YMEHUE WJUTIOCTPUPOBATH TEOPUI0 KOHKPETHBIMHU MPUMEpPAMU,
NPUMEHSTh B HOBOM CHUTYyallUU MPU BBHIIOJHEHUH MPAKTUYECKOTO 3aaHMUS;

- MPOJAEMOHCTPUPOBAJ YCBOCHUE PAHEE U3YUECHHBIX COMYTCTBYIOIINX BOIPOCOB,
c(hOpPMHUPOBAHHOCTh U YCTOMUYMBOCTH UCIIOJIB3YEMBIX MPU OTBETE YMEHUH U
HAaBBIKOB;

- IPU OTBETE OOHAPYKMBAET OCO3ZHAHHOE YCBOCHUE N3YUYEHHOT0 Y4EeOHOTO
Marepualia U yMeeT UM CaMOCTOSITEIbHO MOJIb30BATHCS;

- POU3BOAUT BBIYUCIICHUS TPABUWIIBHO U JJOCTATOYHO OBICTPO;

- YMEET CaMOCTOSITEIbHO PEIIUTh 3371a4y (COCTaBUTh IJIaH, PEIIUTh, OOBICHUTH X0/
pelieHust ¥ TOYHO cPOPMYJIUPOBATH OTBET HA BOMPOC 3aa4H );

- OTBEYAJI CAMOCTOSITENIbHO, O€3 HABOISIIINX BOIIPOCOB YUUTEIIS.

Bo3mosxHbI 1-2 HETOYHOCTH MPU OCBEIICHUH BTOPOCTETICHHBIX BOIPOCOB WJIH B
BBIKJIAIKAX,KOTOPHIE YUEHHUK JIETKO UCITPABHII MOCIIEC 3aMEUYaHUs yUUTEIIs.

6) Omeem oyenusaemcs ommemxou “4”, ecnv yOBIETBOPSIET B OCHOBHOM

TpeOOBAaHUSIM Ha OLICHKY ““5”,HO MPU 3TOM UMEET OJIUH U3 HEJOUETOB:

- B U3JIO)KCHUH JIOMYIIEHBI HEOOJBIITNE MPOOEITbI, He MCKA3UBIIINE MaTEMAaTHUSCKOE
COJIep’)KaHue OTBETA,;

- TomyIieHbl 1-2 HegoueTa Mpy OCBEIIICHHH OCHOBHOTO COJICP)KaHUS OTBETA,
WCIIPaBJICHHBIC TTOCJIC 3aMEUaHUs YUUTEIIS;

- TOTMYIIEHBI OMMOKa UK 00Jiee IBYX HEJTOYETOB MPH OCBEIIEHNH BTOPOCTETIEHHBIX
BOITPOCOB WJIM B BBIKJIAKAX, JIETKO UCIIPABIICHHBIE TIOCIIC 3aMEUaHUST YIUTEIS.

- YYCHHK JIOMYCKAET OTACIIbHBIC HETOYHOCTH B (hOPMYITUPOBKAX;

- HE BCETJIa UCTIOJB3YeT PAIlMOHAIIBHBIE TIPUEMbI BEIYUCICHUN, TIPH 3TOM YUYE€HUK
JIETKO MCTIPABIIECT 3TU HEAOUYETHI CaM MPHU YKA3aHUH HA HUX yUUTEJIEM.



8) Omeem oyenusaemcs ommemxou ‘3", eciu:

- HENOJIHO PacKphITO  COJEp)KaHWE Marepuana  (CoAep)KaHHEe  HU3JI0KECHO
dbparMeHTapHO, HE BCErJa ITOCIIENI0BaTEIbHO), HO TOKa3aHO O00Inee MOHMMAaHHE
BOIIPOCA M IPOJICMOHCTPUPOBAHBI YMEHHS, JOCTATOYHBIC JUIS JaJTbHCHIIEro
YCBOCHUS TTPOTPAMMBI;

- UMENUCh 3aTPyJHCHHUS WX JONYIICHBl OIMWOKH B ONPEACICHUU TOHSITHH,
WCIIOJIb30BAaHUM ~ MAaTeMAaTHYECKOW  TEPMUHOJIOTHH, YepTekaX, BBIKIAIKAX,
WCIIPaBJICHHBIC ITOCJIC HECKOJIBKUX HABOIAIINX BOTPOCOB YUUTEIIS;

- YYCHHK HE CIIPaBUJICS C IPUMEHEHHEM TEOPUHU B HOBOM CUTYAIlMH MPHU BHITIOJIHEHUN
MPAKTUYECKOTO 33/IaHUsI, HO BBITIOJTHUII 0053aTeIIbHOE 3aJaHUE;

- TIPU JIOCTATOYHOM 3HAHHHM TEOPETHYECKOI'0 MaTepHaja BBISIBIICHA HEI0CTaTOYHAS
c(hOpMHUPOBAHHOCTh OCHOBHBIX YMEHUM M HABBIKOB;

- YIEHHUK TTOKa3bIBa€T OCO3HAHHOE YCBOCHHE 00Jiee MOJOBHUHBI H3YYCHHBIX BOIPOCOB,

JIOIyCKaeT OMMOKK B BEIYMCIICHUSAX U PEIICHUH 3a/1a4, HO UCIIPABIIICT UX C

MTOMOIIIBIO YIUTES.

2) Omeem oyenusaemcs ommemxou ‘2", ecau:

- HE PaCKpBITO COJIEpKaHUE YU4eOHOTO MaTepuaa;

- OOHapy’»KEHO HE3HAHWE WM HEMOHMMAaHHE YYCHUKOM OOJbllIe Wiau HauboJsiee
BAKHOM 4acTH y4eOHOI0 MaTepuana;

- JIONyUIEHbl OMIMOKU B  ONPEACICHUU TMOHSTHS, TMPU  HCHOJb30BAHUU
MaTeMaTUYECKOW TEPMUHOJIOTUM, B PHUCYHKax, uepTexax wWid Trpadukax, B
BBIKJIaJIKaX, KOTOpPbIE HE HWCIPABJICHBI MOCIE HECKOJBKUX HABOJSIIMX BOIMPOCOB
YUUTEJIS.

- YYEHHUK HE€ CIPABJISETCS C PEIICHUEM 3a/lad W BBIUUCICHUAMHU JaXe C MOMOIIBIO
YUUTEJIS.

0) Omeem oyenusaemcss ommemxou “1”, ecnu yaeHUK OOHAPYX UJ MOJTHOE HE3HAHUE U
HEMOHUMAaHUE U3y4aeMOro yueOHOTO MaTepHraia Ui He CMOT OTBETUTh HU Ha OJIMH
13 MMOCTaBJIEHHBIX BOMIPOCOB M0 U3YYCHHOMY MaTepHally, OTKa3 OT OTBETA.

OuneHuBaHUe MACbMEHHBIX PadoT.
[Ipu oreHUBaHUY MUCHMEHHBIX PA0OT HEOOXOIUMO YUUTHIBATh HATMUKE OIIMOOK U
HEJI0YETOB, BIUSIONIMX HA CHUY)KEHUE OTMETKH.

Ouiuoku:
- HE3HAHUE WJIM HEMIPABUIILHOE MPUMEHEHNE CBOMCTB, TPABUJI, AJITOPUTMOB,
CYLIECTBYIOIINUX 3aBUCUMOCTEH, JIEKAIINUX B OCHOBE BBINIOJIHEHHUS 3a/IaHUS WIIH
HCTOJIb3YEMBIX B XOJI€ €TI0 BBINIOJIHEHUS;
- HETIPAaBUJILHBIN BBIOOD JIEHCTBHIA, OTICPAIIHIA,
- HEBEPHBIEC BBIYMCIICHUS B ClIy4yae, KOTIa LEb 3aJaHusl — IPOBEpPKa
BBIUHMCJIIUTEIBHBIX YMEHUN U HABBIKOB,;
- IPOMYCK YaCTU MAaTe€MaTHUYE€CKUX BBIKJIAJIOK, ICMCTBUM, ONIEpaLUil, CYIIECTBEHHO
BIIMSIFOIIMX HA MOJYYEHUE MPABUIBHOTO OTBETA;
- HECOOTBETCTBHE MOSICHUTEIBHOTO TEKCTa, OTBETA 3aJaHNsI, HAMMESHOBAHUS BEJIMUNH
BBITTOJIHEHHBIM JICUCTBUSIM U MOJYYEHHBIM PE3yJIbTaTaM;



- HECOOTBETCTBHE BBITIOJHEHHBIX U3MEPEHUN U T€OMETPUUYECKUX TTOCTPOCHUM
3aJJaHHBIM TIapaMeTpaM.

Heoouémot:
- HEPaBUJILHOE CIIMChIBAaHUE JaHHBIX (YKCeNl, 3HAKOB, 0003HAUCHUH, BEJIUUKH);
- OIMOKY B 3aIMHUCSIX MaTEMAaTUYECKUX TEPMUHOB, CHMBOJIOB TIPH O(hOpMIICHHUH
MaTEeMaTHUYECKMX BBIKJIAIO0K;
- HEBEPHBIC BBIYMCIICHUS B ClIy4dae, KOT/1a LEIb 3aJaHus HE CBSI3aHa C MPOBEPKOU
BBIYMCIUTEIBLHBIX YMEHUN U HABBIKOB,;
- HaJIU4HMeE 3aIlucH ICHCTBUM;
- OTCYTCTBHE OTBETA K 3aJJaHUIO WM OLIMOKY B 3alMCU OTBETA.

CHmKeHHue OTMETKHU 3a 0611166 BIICHATJICHHUC OT pa6OTBI JOIIYCKACTCA B ClIydadx,
YKa3aHHBIX BBIIIC.
OgeHKa IINCHbMEHHbIX OTBETOB:

[Ipu oueHKe camocmoamenvHblx pabom, 6KIOUAOUWUX 8 ceOs Npo8epKy
BBIYUCIUMENbHBIX HABbIKOS, CTABATCA CIEAYIOIINE OTMETKHU:
“5”- paboTa BbITIOJTHEHA OE301TNO0YHO;
“4”- B pabore gomyuieHsl 1 rpy0as u 1-2 HerpyObie ommOKy;
“3”- B pabote gomymieHsl 2-3 TpyObIe WK 3 U 60jee HerpyOble ONTUOKY;
“2”- ecnu B paboTe nonyieHsl 4 U 6oJiee rpyObIX OIMOOK.

[Ipu onenke camocmosamenbhbix pabom, cOCMOAUUX MOAbKO U3 3a0ay, CTABITCS
CJIEIYIOIIUE OTMETKHU:
“5”- ecnv 3a1a4M PEIICHBI 0€3 OITHOO0K;
“4”- ecnu momyiieHsl 1-2 HerpyObie OMMOKY;
“3”- ecnu momymieHs! 1 rpy6ast u 3-4 HerpyOble OITUOKY;
“27- ecnu omyiieHo 2 1 6oJee TpyObIX OMIHMOOK.

IIpu o1ieHKe KOMOUHUPOBAHHBIX CAMOCMOAMENLHBIX PAbOm.
OtMmetka "5" craBUTCS, €ciu paboTa BBINOJIHEHA 0€301I1M00YHO;
OtMmetka "4" ctaBUTCS, €ciu B paboTte nomnyiieHs! 1-2 ommobku u 1-2 HemoveTa,
MIPU ATOM OIIHUOKHU HE JOJIKHO OBITh B 33J1a4e;
OtMmetka "3" ctaBUTCS, €ciu B paboTte nomyiieHsl 3-4 ommobku u 3-4 HeoveTa;
OtMmetka "2" cTaBUTCS, €CIU B pabOTE JOIMYIICHBI 5 OITHOOK;

[Ipu olieHKEe NHCbMEHHBIX KOHTPOJIbHBIX PAa0doT :
Omeem oyenusaemcs, OmmemKkou «3», eciu:
- paboTa BBHITIOJIHEHA MTOJTHOCTHIO;
- B JIOTUYECKHUX PACCYKJIEHUSX U 000OCHOBAHUH PEIICHUS HET IPOOEIIOB U OMIHOOK;
- B pEIICHUHU HET MaTeMaTHIECKUX OITMOOK (BO3MOKHA O/THA HETOYHOCTh, OTIMCKA,
KOTOpasi HE SBJISICTCS CJICICTBUEM HE3HAHUS WM HETIOHUMAaHUS Y9€OHOTO
Marepuana).
Omeem oyenusaemcs. ommemkou «4», eciu:




- paboTa BBITIOJIHEHA TTOJTHOCTHIO, HO 000CHOBAHUS IIArOB PEIICHUS HEOCTATOUHbI
(ecnmm ymeHue 000CHOBBIBATh PACCYKJICHUS HE SBISUIOCH CIEIUAIbHBIM 00BEKTOM
IIPOBEPKH);

- IONYIIICHBI OJTHA OIIMOKA UJTK €CTh JIBa — TPY HEJ0UETA B BBIKJIAJIKAX, PUCYHKAX,
yepTekax win rpadgukax (€ciid 3TH BUILI paObO0T HE SBIISIIUCH CIICUATEHBIM
00BEKTOM ITPOBEPKH).

Omeem oyenusaemcs ommemrkou «3», eciu:

- TomyIeHo 0osiee OHOM OMMOKH W 00Jiee IBYX — TPEX HEJOUETOB B BBHIKIIAIKAX,
yepTexkax wim rpadukax, Ho oOyJaronuiicss o01agaeT 00sS3aTeIbHBIMU YMEHUSIMU
I10 IPOBEPSIEMOM TEME.

Omeem oyeHusaemcs OMmMemKou «2», eciu.

- IONYIICHBI CYIIECTBEHHBIE OMMUOKH, TTOKa3aBIlIKe, YTO O0yJaroniuiics He o0agaeT

00s13aTeIbHBIMU YMEHHUSIMH 110 JAHHOW TeME B TIOJTHOM Mepe.
Omeem oyeHnusaemcs ommemrou «1», eciu:

- paboTa mokasasa MoJIHOe OTCYTCTBHE Y 00yJaromerocs o0s3aTeIbHbIX 3HAHUHA U
YMEHHUH 10 MPOBEPSEMOM TEME WIIM 3HaUYNTEIbHAs 9acTh paOOThI BHITIOJIHEHA HE
CaMOCTOSTEIIBHO.

[Ipu oreHKe 3aMaHUH, CBA3AHHBIX C 20MEeMPUYECKUM MAMEPUATIOM CIATACTCS
OIINOKOM, €CIIu:

- YICHUK HEBEPHO MOCTPOMII TEOMETPHUIECCKYIO (DUTYDY,

- He cOOJII01alT pa3Mephbl, HEBEPHO MEPEBEN OJHU SIMHUIIBI U3MEPEHHUS B APYTHE,

- HE yMEET UCII0JIb30BaTh YEPTEKHBIM MHCTPYMEHT JJIs1 U3MEPEHUS UIIH
MOCTPOEHUSI TEOMETPUUIECKUX UTYP.

[Ipu olieHMBaHUY 33aJJaHUM, CBA3AHHBIX C 2e0MeMmpUYecKUM Mamepuaiom CTaBsTCs
CJIETYIOIINE OTMETKH:
OtMmetka "5" craBUTCS, €ciu paboTa BBINMOJIHEHA 0€301I100YHO;

Otmetka "4" ctaBuTcd, eciau B paboTe AomyiieHsl 1-2 ommnodka;
Otmetka "3" cTaBUTCA, €CaM B pabOTe NOMYIIEHbI 3 OMIHOKHY;
Otmetka "2" cTaBUTCSA, €CIM B paboTe NOMyIIeHo 4 u 6oJiee OmuooK.

[Ipu oneHUBaAHUY MamemMamuyecKko2o OUKmMaHma CTaBsTCs CIEAYIOINE OTMETKHU:
OtmeTKa «5» CTaBUTCS, €ClU BCs paboTa BHITIOJIHEHA 0€301TMO0YHO;

OtmeTKa «4» CTaBUTCS, €CIU BBINOJHEHA HEBEPHO 1/5 yacTh MpUMEPOB OT 0OILEro
YHUCIIa;

OtmeTka «3» CTaBUTCS, €CIIU BBINIOJHEHA HEBEPHO 1/4 4yacTh MPUMEPOB OT UX
OOIIIETO YKCIIa;

OtmeTKa «2» CTaBUTCS, €CITU BBITIOJHEHA HEBEPHO 1/2 4acTh MPUMEPOB OT UX
oO1ero yucna.

prwettanue: 34 rpaMMaTH4YCCKHC OH_II/I6KI/I, JAOIIYIIICHHBIC B pa60Te, OLICHKA I10
MaT€MAaTUKC HC CHUIXXACTCA.
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HopMbl 011eHOK MAaTEeMATHYECKOT0 JUKTAHTA

BBICTABIISIETCS C YIETOM YHCIIa BEPHO PEIICHHBIX

3a1aHUN:

Bovicoxuti yposens (ouenka «5» ):. ancio BepHbIX oTBeToB —0T 90 10 100%.
Llosvluennwiti yposeHs (oyenka «4»). 9Ucio BEPHBIX OTBETOB —0T 66 10 89%.
bas3zoswiii yposens (oyenka «3»): 9ACIIO BEPHBIX OTBETOB -0T 50710 65%..

Huskuii yposens (oyenxa «2»): aucio BepHBIX 0TBeTOB MeHee 50%.

Hopmpbl onieHoK TecTa:

Buicokuii yposens, oyenxa «5». ancio BepHbix oTBeTOoB —0T 90 10 100%.
Llosvluennwiti yposeHs (oyenka «4»): 9ucio BEpHBIX OTBETOB —OT 66 10 89%.
bas3oswiii yposens (oyenxa «3»). 9uciao BEpHBIX 0TBETOB -0T 5010 65%.

Huskuii yposens (oyenxa «2»): aucio BepHBIX 0TBeTOB MeHee 50%.

Hopwmpbl o11eHOK TUCEMEHHBIX paboT, B KOTOPOH 3a/laHus OIEHUBAIOTCS Pa3HbIM
KOJIMYECTBOM 0aJlIOB:

Buicoxuii yposens, oyenxa «5»: moimyaerroe koaudectBo 6amioB — ot 90 1o 100% ot
MaKCHUMAaJIbHO BO3MOHOTO.

Tlosviwennviti ypogens (oyenka «4»): OTy4eHHOE KOJINYECTBO OaIJIOB — OT 66 10
89% oT MakcUMaJIbHO BO3MOKHOTO.

bas3zoswiii yposens (oyenka «3»): MOTy4YEHHOE KOJIMYECTBO OaiioB — oT 5010 65% ot
MaKCHUMaJIbHO BO3MOKHOTO.

Hu3zkuii yposens (oyenka «2»): momydeHHOE KonudecTBo 6awtoB meHee 50% ot
MaKCHUMaJIbHO BO3MOKHOTO.




