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MNOACHHTEJIBHAS 3ANTHCKA

AnreGpa SBIACTCA OJHHM M3 ONOPHBIX KYPCOB OCHOBHOro obmero o0pazopaHuA: oHa o0ecneMHBacT
H3YUCHHUE JIPYIHX JIMCIMIUIMH, Kak CCTCCTBEHHO-HAYUYHOIO, TAK M I'YMAHHTAPHOrO UMKIOB, ¢ OCBOCHHE
HEoOXO0IMMO 1714 MPOA0TKEHHA 00pa30BaHNA H B NOBCEIHEBHOMN ®H3HH. PazeuTHe y 00yuaronmxca HayuHbIX
NpeACTaBICHH O NPOHCXOXKICHHH M CYHIHOCTH aaredpanveckux abcrtpaknuit, crocobe oTpakeHHs
MATEMATHYECCKOH  HayKoil swieHMit M MPOIECCOB B NPHPOIC M 00IECTBE, POJM  MATEMATHUYCCKOrO
MOIISJTHPOBAHNA B HAYYHOM TMO3HAHHN H B NIPAKTHKE criocobcTByeT GopMHUPOBaHHIO HAYHHOTO MHPOBO33IPEHHS
M KauecTB MBIIUICHNA, HEOOXOMMMBIX 1A ajanTallid B COBpeMcHHOM mHppoBom obmiectse. H3yueHue
anreOpel ofecneunBaeT pa3BHTHE yMeHHA HadmMOJaTh, CPAaBHHBAThL, HAXOIMTL 3aKOHOMEPHOCTH, Tpebdyer
KPHTHYHOCTH MBIILICHHA, CNOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICHCTBHA M BBIBOIBI,
(opmynnporars yreepxaeHna. Ocsoenne kypca anreGpbl ofecrnednBaeT pasBUTHE JOTMHMECKOTO MbIILICHHA
00 YJAIONIMXCA: OHH HCMONIL3YIOT JACAYKTHBHBIC H HHAYKTHBHBIC PACCYHKACHNA, 0DOOIICHHE H KOHKPETH3AIHIO,
aberparuposane 1 ananoruio. Odyuenne anredpe npeanojaraet 3HaUNTEALHLI 00LEM camocToATeNLHOI
NeATEJILHOCTH OO YHAIONIHXCA, TOITOMY  CAMOCTOATENILHOE peIleHHe 3afgady  ABAACTCA  peaqnsanueii
AEATEILHOCTHOTO TIPHHITHIR 00 yHEeHHA.

B crpykrype nporpammel yuedHoro Kypea «Asredpa» 118 0CHOBHOTO 00mero odpazopaius 0CHOBHOE
MECTO 3AHHMAIOT COACPIKATEIbHO-METOAMYCCKHE JHHUN: «Yucra #  BeIMHCACHHA», «Anrebpanueckue
BRIpaKEHHA», «YpaBHeHMA W HepaBeHcTBay, «DyHximn», Kaxaaga m3 2THX coaepKaTelIbHO-METOIHYECKHX
JIMHHI pa3BHBACTCA HA NPOTAKCHUH TPEX JIET H3YUEHHA Kypea, B3aHMOACHCTRYA ¢ APYIrHMH ero JHHuamiu. B
XOje H3ydeHus yuedHoro Kkypca O0YHalOmMMCH NPHXOAMTCS  JOIHUCCKH  PACCYy)IAarh, MCNOIL30BATHL
TEOPeTHKO-MHOKECTBEHHBIT A3bIK. B cBA3M ¢ 9THM B nporpaMmy yuedHoro kypca «AsnreGpan BKIIOHCHBI
HEKOTOPLIC OCHOBLI JIOMHKH, MPCACTABICHHLIC BO BCCX OCHOBHBIX Pa3/e/ax MaTeMaTHUCCKOro odpasoBaHus u
CNOCOOCTBYIONMME  OBJAICHMIO  ODYUYAIONMMHCA  OCHOB  YHHBEPCAIBLHOIO  MAaTeMaTHYeCKOro  A3hIKa,
ConepxaTtenbHOI M CTPYKTYPHOIH 0COOEHHOCTEIO YueOHOro Kypca «Anrebpa» ABIACTCA €ro HHTEIPHPOBAHHBIH
Xapakrep.

Conepwanue aHHHH «YHcoa ®  BBIMHCICHHA» CHYAHT OCHOBOIT Ul JanbHEHIIETO  H3VMCHUA
MaTeMaTHKH, COCOOCTBYET Pa3sBHTHIO Y 00YHAIONMXCA JOrHYECKOTO MBIILICHHA, (OPMHPOBAHHIO YMEHHA
NOJL30BATRCA  QITOPHTMAMH, @ TaKKe MNPHOOPETEHHIO MPAKTHUYESCKHX HABBIKOB, HEODXOIMMBIX 114
NOBCCAHCBHON #H3HU. PasBHTHC MOHATHS O UHCIC HA YPOBHE OCHOBHOrO o0IIEro oOpa3oBaHHs CBA3AHO ¢
PANHOHATBHBIMH M HPPAHOHUTLHBEIMHE YHCAaMH, (POPMHPOBAHHEM NPEACTABICHHH O ACHCTBHTEALHOM YHCIE.
3aBepmieHHEe OCBOCHHSA YHCIOBOH JTHHHH OTHECEHO K CPEIHEMY obuieMy odpazoBaHmio.

Conepxanne aByx aare0panveckux MHHMI — «AnredpaMtiecKue BBIPAKCHHA» H «YPaBHEHHA N
HEPaBEeHCTBA» CHOCODCTRYET (HOPMHPOBAHMIO Y O0YHAIOMMXCA MATeMaTHHECKOrO anmnapata, HeobXoaHMoro
JUIS PEILeHHA 3a/1a4 MAaTeMATHKH, CMEWHbIX MPEIMETOB M MPaKTHKO-OPHEHTHPOBAaHHBIX 3amav. Ha ypoBHe
OocHOBHOTO o0Iero ofpazoBanus yueOHBIH MaTepHal IPYNIHPYETCA BOKPYT PallHOHAILHBIX BBIPAXKCHHIL
Asredpa JCMOHCTPHPYCET 3HAYCHHC MATCMATHKH KAk SA3BIKA [0 MOCTPOCHUS MATCMATHUCCKHX MOJICICH,
ONHCAHNA NMPOLECCOB M ABJCHHH peanbioro mupa. B sanaum obyuenus anredpe BXOMAT TAKKe jJaibHeiiniee
pasBHTHE AITOPHTMHYSCKOTO MBIIUICHHA, HEOOX0IMMOT0, B HACTHOCTH, /U1 OCBOCHHA Kypca HHOPMaTHKH, H
OBJAICHHE HABLIKAMM JICAYKTHBHBIX paccywaenuii, IlpeoOpazosanmne cuMmBoabHBIX (opMm  criocodeTByeT
PasBHTIIO BooOpaKenns, CrocobHOCTeI K MATeMaTHYECKOMY TBOPYECTBY.

Conepwanne GYHKUHOHATBHO-TPAPHICCKOH THHIH HATICICHO HA MONYUeHHE O0YHAIONHMHCA 3HAHMIT 0
(YHKIMAX Kak BaxwHeilmell maTeMaTH4ecKoif MOJIEAH 1A ONHCAHMA M HCC/ICAOBAHMA Pa3zHOOOpaszHbIX
NPOUECCOB M ABICHMI B npupojie i obutecTse. Hayuenne matepuana criocodCTBYET PazBHTHIO ¥ 00 yUaloniHxcs
YMEHHA  HCMNOAB30BATE  PAVIHUYHLIC  BLIPAZHTEALHLIC CPEJCTBA  A3LIKA  MATEeMATHKH CIIOBECHBIC,
cuMBOIIMeckHe, rpaduueckie, BHOCHT BiIad B opMHpPOBAHHE NPEACTABICHHI O PO MATEMATHKH B
PAIBHTHH [MBHIN3AIHN M KYALTYPEIL.



Corsacno yyebnomy mrany B 7-9 wraccax miyyaercs yueOnblii Kype «Asredpan», KOTopblit BRIIOUaeT
CIIEIVIONIHE OCHOBHBIE paziesbl cofepwanua; «Hmcaa n BeMHCACHNA», «Aaredpandeckie BbIpAKEHHAN,
«YpaBHEeHHA H HepaBeHCTBay, «DYHKIIHNY.

Ha u3yuenne yueOHoro xypca «Auredpa» orsoaurcs 306 wacos: B 7 knacce — 102 vaca (3 vaca B
nenemo), B 8 knacce — 102 vaca (3 vaca B nejenio), 89 knacce — 102 vaca (3 uaca B HEACHIO).



COJIEPAKAHHUE OBYYEHUA
7 KJACC

YUncaa 1 BoIYHCGICHHS

JlpoGu 0OBIKHOBEHHBIE M ASCATHYHBIE, MEPEXoa OT 0AHOIT opMel 3anucH apobeii k apyroii. ITonamie
PallHOHAABHOIO YHC/IA, 3aMHCh, CPABHCHHE, YNOPAAOUHBAHHC PAMOHAIBHLIX YHCEN. ApHQMETHUCCKHE
JEHCTBHSA C PAMOHATLHBIMK YHCaaMy. Pelenne 3a1au n3 peaibnoil NPaKTHKH Ha vacT, Ha JApodu.

CreneHb © HaTypaJbHBIM TNOKa3aTeleM: OMNpeje/ieHHe, npeodpazoBaHie BBIPAKEHHIT Ha OCHOBE
onpenaesieHna, 3anuch Ooapmmx uucen. [lponenTtsl, 3anuch npoleHToB B BHAE ApodH u apodu B BHIE
npoleHToB. TpH OCHOBHBIE 3a/a'i Ha MPOICHTL, PeILCHHE 3a/1ad H3 PeaIbHOH NPaKTHKH.

[MprMeHeHHe MPHIHAKOB JITHMOCTH, PANIOKEHHE Ha MHOKHUTEIH HATYPATBHBIX YHCE,

PeanpHbie 3aBHCHMOCTH, B TOM YHCIIE npAMad u o0paTHad NponopiHOHATLHOCTH,

AnredpanyecKne BoIPAKCHHA

[lepemennbie, YHCIOBOE 3HAYCHHE BLIPAKCHHA ¢ nepeMenHoii, JlonycruMmeie 3uadenns nepeMennsix.
IpeacrapieHne 3aBHCHMOCTH MEKILY BeIMHMHHAMH B Buiae (opMmynel. Bermcienus mno  dopmynam,
[TpeoGpazoBanie OYKBEHHBIX BBIPAKEHHIL, TOMKIECTBEHHO PaBHbIC BBIPAYKEHMA, MpaBHia npeodpa3oBaHHA
CYMM ¥ MPON3BEACHMIT, MPABHIA PACKPLITHA CKOOOK M NPHBEICHHA MOAODHBIX CArAEMBIX.,

CpoiicTBa CTENEHH C HATYPATHHBIM NOKAZaTEIIeM,

Onanowiensl 1 MHOrouwiteHsl, Ctenens MHorowieHa, CnoxeHue, BEIMHTAHHE, YMHOKEHHE MHOMOUJICHOB.
MDopMyIILl COKPAIEHHOTO YMHOKEHHA: KBAJAPAT CYMMBI H KBaJpar pazHocTH. (DopMy/ia pasHOCTH KBAApaTOR,
Pamiomxenne MHOMOUWICHOB Ha MHOKHTEIM.

YpaBHeHHs H HEPABEHCTBA

VpagHeHHE, KOPCHL YPABHCHHSA, MPABIUIA NPCoOPa30BaAHNA YPABHCHHS, PABHOCIUILHOCTL YPARHCHMIL.

JInneitnoe ypagHenue ¢ oHoil nepeMenHoil, YNeio KopHeil IMHeiHoro ypagHeHus, pemenne JnHeiHbIX
ypaBHenuii. CocTamieHHe YpaBHEHHH MO ycioBMIO 3azaun. PemieHne TeKCTOBBIX 3a1a¥ € MOMONILIO
YpaBHEHHIL.

JInneiiHoe ypaBHEHHE ¢ ABYMA [epeMCHHBIMM M ero rpadmk. CucTema ABYX JIMHEIHEIX YpaBHCHHE ¢
JIBYMA TiepeMeHHBIMH. Pelenie cHeTeM ypaBHeHMI ¢cnocoOoM noactaHoBKH. [IpHMeps! penieHnsa TeKCTOBBIX
327184 ¢ TTOMOIIBIO CHCTEM YPaBHEHHIA.

Dynkunn

Koopaunara Toukn na npamoit, Yucioseie npomexytku. Paccrosume Mewiay ABYMA TOYKaMH
KOOPJHHATHOI NPAMOII.

IMpaMoyronbHas cucTeMa KoopanHar, ocH Ox u Oy, ABciicca 1 OpAHHATA TOYKH Ha KOOPAHHATHOMH
niaockoct, Ilpumepsl rpadmkos, 3amauueix Gopmysamu. Yrenne rpadukoB peanbHBIX 3aBHCHMOCTEN.
Mouatne pynxuun. Npaduk dyuximn. CpoitcTea dynukipmii. JTuneiinas pyuxuns, e€ rpadmk. I'padux dpyuximm
y = |x|. padmmeckoe pemenye THHEHHBIX YPaBHEHHIT H CHCTEM JIMHEITHBIX YPaBHEHMIL.

8 KJIACC

Yueaa u BuIuHCIeHHSA

Ksaaparnsiit kopens u3 uncna. Howsrue of wnppanuonansiom umcie, Jlecsrnunsie npubiamnaenns
uppanmoHadbHeX  uncesd. CpoiictBa  apudMeTHHECKMX KBaJpaTHBIX KOPHEH H  HX NpHMEHeHHe K
npeodpa3oBaHHIO YHCIOBBIX BBIPAKEHHIT H BbIMHCACHHAM. [leHCTBHTEIBHBIC YHCA,

CreneHs ¢ 1ebIM nokasateneM u e cpoiicTsa. CTannapTHasd 3anMce THcaa.

AaredpanyecKne BoIPAKEHNA

Ksajiparnutii Tpéxusien, pauiokenne KBaapaTHoro TpEXwIeHa Ha MHOKHTEN.,

Anredpanueckas  apoOb. OcHoBHOe cBolicTBO anrebpauveckoii apobu. Croxenue, BLMHTAHHE,
YMHOKCHHE, Aeaenne anredpanuecknx Jpodeil. Palonansible Bepakenus 1 ux npeodpazoBatue.

YpaBHeHHA H HEPABCHCTBA



Kpagparnoe ypasuense, Qopmysa kopueil ksaapatnoro ypasuenus. Teopema Buera. Pewenme
YPaBHEHHI, CBOJIATIHXCA K JIHHEITHBIM H KBaapaTHbiM, [TpocTeiimye apodHo-panHoHaIbHbIC YpaBHEHHA.

Ipaduyeckas uuTEpnpeTaluA ypaBHEHHUIT ¢ JABYMA NMEPEMEHHBIMH M CHCTEM JIMHEIHBIX YpaBHEHHI ¢
ABYMA nepeMeHHbIMH. [TpHMeps! peteHna cHCTeM HETHHEHHBIX YPaBHEHHUIT ¢ IBYMA MEpEeMEHHBIMH,

Pemienue TekcToBLIX 3a/au anredpanueckuM crnocobom.

YncnoBele HepaBeHCTBA M HMX cBoiicTBa. HepapeHcTBO ¢ oaHOH nepemenHoil. PaBHOCHIBHOCTE
HepaseHeTs, JInHelinele HepaBeHeTBa ¢ 0JHOI nepemeHHol, CHCTCMBI JIMHCHHBIX HEPABCHCTB € OJHOI
nepeMeHHoH,

DyaKuUHH

[Mouarne ¢yukunun. OGnacTs onpeaeseHHs W MHOKECTBO 3HaueHuii ¢yukimn, Cnocobbl 3ananna
(hyurmii.

I'paduk  dynximm. Yrtenne cpoiicts dynkimn no e€ rpaduky. Ilpumepn rpadmukor dynxkimii,
OTPAKAIONIHX PEATbHBIE MPOIIECChL.

DyHKIHK, ONHCLIBAIONIME MPAMYI0 H OOPATHYIO NPONOPHHOHAILHBIC 3aBHCHMOCTH, HX rpadmky,
Oynkim v = x2, v = x3, y = Vx, v=|x|. lpaduucckoe pemenne ypaBHeHuit H CHCTEM YPaBHEHHIL.

9 KJIACC

Yuena u BLIMHCICHHS

Panmonaneneie uMeaa, MppanMoOHAILHLIC HMCAA, KOHEYHBIE W OeckoHeuHble JecATHUHBIE APOOH.
MHoKecTBO IeiCTBHTEILHBIX YHCe, ACHCTBUTEABHBIC YHCIa KaKk OeCKoHeYHbIe AecaTHHHbIe Apodu. Bianvno
OJHO3ZHAYHOE COOTBETCTBHE MEW/1Y MHOKECTBOM JCHCTBHTEIbHBIX YHCE] H KOOPIHHATHOH NPAMOIL

CpaBHeHHe JeiCTBHTEIBHBIX UHCel, apudMETHICCKHE ACHCTBIA ¢ ICHCTBHTEIEHLIMI THCIAMH.

Pasmepul 00LEKTOB OKPYIKAIONICIO MUPA, JUIHTEILHOCTL IPOIECCOB B OKPYKAIONIECM MUPE.

[pubmpkénHoe HaueHne BIMYHHEL, TOYHOCTE npubmkenns, Okpyrienue uncen. Ipukuiaka i oneska
pe3yIbTaTOB BEIMHCACHHIL.

Ypasuenus u nepasencrsa

JInneiinoe ypasHenne. Penienne ypapHeHHil, CBOMATIHXCA K JTHHEHHBIM.

KsaznpatHoe ypasHenue. Pemenue ypaBHeHnil, CBOAANIMXCA K KBaApaTHLIM. BHKBagpaTHOE YpaBHEHHE.
[Tpuseprl peteHns ypaBHeHHIT TpeThell 1 YeTBEPTOI CTENEeHEH PazIoKEeHNEM Ha MHOKHTEIIH.

Pemenue npoGHO-palHOHATBHEIX YPaBHEHHI. Pelenne TeKCTOBBIX 3aj1a4 aaredpanuecKinM MeToI0M.,

YpaBHeHHE ¢ ABYMA NepeMeHHBIMH 1 ero rpaduk. Pemenne cHeTeM IBYX THHEHHBIX YPABHEHHIT ¢ IBYMSA
NepeMCHHBIMI. PelieHie cueteM ABYX YPaBHCHHI, OHO M3 KOTOPLIX JHHCIHHOE, a Apyroe — BTOPOil CTENeHH.
I'padmeeckas Hurepnperanus CHCTEMBI YPaBHEHNIT ¢ JIBYMS TIePEMEHHBIMH,

Penrenne TeKCTOBBIX 3a/1a4 anreOpanyeckuM crnocobom.

YucaoBble HEPABEHCTBA H X CBOICTBA.

Pemenne auueiiueix HEpaBeHCTB ¢ 0aHOIT nepemennoii, Pewienne cucrem JHMHEHHBIX HEPaBeHCTB ¢
onHoif nepemenHoif. Kpaapatnele HepasencTBa, [I'paduteckas WHTepNperanss HEPaBeHCTB W CHCTEM
HEPABEHCTB ¢ ABYMA TIEPEMEHHBIMH.

DyHKUHH

Kpanparuumas dgynkuns, e€ rpaduk n csoiicrsa, [lapabona, xoopamuatsl Bepiuinnsl napabosisi, och
CHMMETPHH Napaboisl,

[padukn pynkimii: y=kx, y=kx +b, y=k/x,y=x3. y=Vx,y = [x| 1 ux cBoficTBA,

Unciaosbie n0CHe10BATEILHOCTH H NIPOIPECCHN

[ToHsTHE YHCIOBOH MOCIEA0BATS/ILHOCTH, 3AMaHHe NOCISIOBATEILHOCTH PEKYPPEHTHOIT (opMyoil n
(hopmyJioii n-ro wieHa.

Apudmernveckas M reoMerpiueckas nporpeccus. Dopmynsl n-ro wieHa apudMeTHueckoil H
COMETPHUCCKOH NPOrpeccHii, CyMMBI NEPBLIX /1 (WICHOB,

Hsobpakenune 4ienoB apupMeTHuecKoil H reoMeTPHHECKO MPOrpeccHii ToYKaMH Ha KOOPAHHATHOI
miockocTH. JIHHeliHbi H dKCNIOHeHIINANBHELT pocT. CI0KHBIC NPOLIEHTLI.



IVIAHUPYEMBIE  PE3YJIBTATBI OCBOEHHSA [POI'PAMMBI  YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHHUS

JUYHOCTHBIE PE3YJbBTATHI

JIHYHOCTHBIC Pe3yAbTATHI OCBOCHUA MPOrpaMMbl y4eGHOTO Kypea «Anredpa) XapakTepH3yIoTCA:

1) naTproTHYecKoe BOCIIHTAHKE:

NPOABACHNEM HHTEPECE K NPOUUIOMY H  HACTOANIEMY POCCHHCKON MATEeMaTHKH, [IEHHOCTHLIM
OTHOIICHHEM K JOCTHAEHHAM POCCHIICKMX MAaTeMaTHKOB M POCCHICKOH MaTeMaTHHeCKO#l IWIKOAbI, K
HCMOJIB30BAHHIO ITHX JOCTIDKEHMIT B IPYTHX HayKaxX M MPHKIAIHbIX cepax;

2) rpamIancKoe M AYXOBHO-HPABCTBEHNHOE BOCTHTANHE:

TOTOBHOCTBLIO K BBIMOIHEHHIO 00A3aHHOCTEI rPaKIaHHHAa H PeajH3aliHi ero Mpap, NMPeacTaBIeHHeM o
MATEMATHYECKHX OCHOBAX (YHKIIMOHHPOBAHHA Pa3IHMHBIX CTPYKTYP, ABICHHIL, MPOIEIYP TPamIAaHCKOro
obuiecTBa (HanpuMep, BLIDOPEL, ONPOCHI), TOTOBHOCTLIO K OOCYKACHHIO ATHUCCKHX Npo0ieM, CBA3AHHBIX C
HPAKTHYECKIM TPHMEHEHHEM JIOCTIOKEHMI HAYKN, 0COZHANHEM BOKHOCTH MOPAILHO-)THUECKHX NPHHIUIIOB B
eATeIBHOCTH YHEHOT 0]

3) rpysoBoe BoCHHTARNE:

)’CTaIIOBKOﬁ Ha AKTHBHOC Y4HACTHE B PCIICHMH NMPAKTHYCCKHX 3a)1a4 MaTeMaTHYeCKOH HanpasiCHHOCTH,
OCO3ZHAHHEM BaXHOCTH MaTeMaTHHeCKOro oO0pa30BaHMA HA NPOTHKEHHH BCeH KH3IHH UM VCHEIHOH
npodeccHOHANBLHONH  JCATENBHOCTH W Pa3BHTHEM HEOOXOAMMBIX YMEHHIL, O0CO3HaHHBIM BbIOOpOM M
NOCTPOCHHEM HHINBHAYAILHOI TpaekTopHH 00Pa30BaAHHA H HH3HCHHBIX [1aHOB ¢ YIETOM IHUHBIX HHTCPECOB
1 O0IIECTBEHNBIX NOTPEOHOCTEH;

4) 3CcTeTHYecKoe BOCTINTAHHE:

CHOCODHOCTBIO K IMOIHOHAILHOMY M ACTCTHUCCKOMY BOCHPHATHIO MATCMATHUCCKHX OOLCKTOR, 3a/1ay,
peIeHH, paccyHACHMI, YMEHHIO BHACTL MATEMATHYECKHE 3aKOHOMEPHOCTH B HCKYCCTRE:

5) HEHHOCTH HAYYHOTO MO3HAHHS:

OpHEHTAIHEH B JEATEIBHOCTH HA COBPEMEHHYIO CHCTEMY HAYYHBIX MPeACTaBICHHIT 00 OCHOBHBIX
JAKOHOMCPHOCTAX PA3BHTHA YENIOBEKA, NPUPOALI H OOIECTBA, NOHHMAHHEM MAaTEMAaTHUYCCKOI Haykn Kak
cepbl HenoBedeckol AEATENBHOCTH, TAnoB €€ Pa3BUTHA ¥ 3HAYHMOCTH JUIA PAa3BHTHA 1IHBHIM3AIINH,
OBJIQICHHEM A3BIKOM MATEMATHKH M MATEMATHUECKOH KYILTYPOH KaK CPEICTBOM MO3HAHHUA MHPA, OBJaICHHUEM
NPOCTEHINMI HABLIKAMU HCCACOBATCILCKOI ACATEILHOCTH,

6) ¢u3nueckoe BocnHTaHWEe, (GOPMHPOBAHHE KYJALTYPbI 310POBLA H  IMOUHOHAILHOIO
faaronoayuuna:

FOTOBHOCTBLIO TIPHMEHATL MAaTEMATHUECKHE 3HAHMA B HMHTEPECaxX CBOETO 3/10POBbA, BEACHHA 3I0POBOTO
obpaza Ku3HH (310poBOe MHUTaHHe, COANAHCHPOBAHHEI PEKHUM 3aHATHI W OTABIXA, peryaspHas (HzHHeckas
AKTHBHOCTH), CHOPMHPOBAHHOCTHIO HABbIKAa pedyieKCHH, PH3IHAHHEM CBOETO MPaBa Ha OMHOKY H TAKOTO JKe
npaga Apyroro 4enoBeKa;

7) IKOTOrH4eCKOe BOCTTHTAHHE:

OpHEHTaIHEel Ha NPUMEHEHHE MAaTeMaTHYeCKNX 2Hanuil JUIM perienus 3agad B ofacTi CoXpanHoCTH
OKPYKAIONISH Cpe/ibl, MIAHHPOBAHHA NOCTYIIKOB H OIEHKHM HX BO3IMOWKHBIX MOCACIACTBHIl U OKPYKAIONICH
CPEJibl, OCOIHAHHEM M0DAILHONO XapakTepa IKOJOIHMUCCKHX MPOOICM H Ny Tei HX pellcHus;

8) azanTauns K H3MEHSIMHMCS YCAOBHAM CONHATBLHONH W NPHPOIHON CPeabl:

TOTOBHOCTBIO K JICHCTBHAM B YCJIOBMAX HEOMPEACNEHHOCTH, TNOBLILEHHIO YPOBHA  CBOEIi
KOMITETEHTHOCTH Hepe3 MNPaKTHUECKYIO IeATE/bHOCTb, B TOM UHCIE YMEHHME YYHTLCA Yy JIPYTHX JTIOACH.
NpHOOPETaThH B COBMCCTHOM JICATCABHOCTH HOBLIC 3HAHHA, HABBLIKH ¥ KOMIICTCHITHH W3 OILITA APYTHX;

HEOOXOAMMOCTEIO B (POPMHPOBAHMK HOBBLIX 3HaHMIL, B TOM uHcie (OPMYIHPOBATL WASH, TOHATHA,
rHIOTe3bl 00 00BEKTAX M ABJICHHAX, B TOM MHCIC PAHEE HEH3IBECTHBIX, OCO3HABATH Je(HIMTLI COOCTBCHHBIX
FHAHNIT 1 KOMIETEHTHOCTEH, IIAHMPOBATEL CBOE paiBHTHE;



CHOCODHOCTBIO OCOZHABATH CTPECCOBYIO CHTYAIMIO, BOCIPHHHMATE CTPECCOBYIO CHTYAIIHIO KaK BBIZOB,
Tpebyiomuii KOHTPMEp, KOPPEeKTHPOBaThH NMPHHUMAEMBIE PEIIeHHs W JAeHcTBHA, (POPMYIHPOBATL H ONCHHUBATEH
PHCKH H TIOCAEACTBHA, (JOPMHPOBATH OIBIT.

METANPE/METHBIE PE3VJIbTATBI

[Mo3nasaTeanHbIe YHHBEPCAILHBIE yeOHbIe 1eHCTRBHA

Ba3zoBbie Joruveckne 1eHCTBHN:

BLIB/ITE M XAPAKTEPH30BATE CYIICCTBCHHBLIC MNPH3IHAKH MATEMATHUCCKHX OOBEKTOB, MOHATHIA,
OTHOMICHHIT  MEKAY NOHATHAMY,  (OPMYIHPOBATL  ONPEACICHHS  NMOHATHI, VCTAHABIMBATE
CYIIECTBEHHBII TMPHIHAK KIaCCH(HKAIMK, OCHOBAHMA [UIA 0000MIeHHS W CPABHEHMA, KPHTEPHH
MPOBOINMOTO HAIH3A;

BOCHPHHHMATEL, GOPMYJIHPOBATE H NPEOOPA3OBLIBATE CYHICHHA: YTBCPAHTEINLHLIC H OTPHIATEALIIBIC,
e/IMHHYHBIC, YACTHBIE H 00IHe, YCI0BHBIS,

BBIIBIATE MATeMATHHECKHE 3aKOHOMEPHOCTH, B3aMMOCBA3M M MPOTHBOpeHHA B (hakTax, AaHHBIX,
HaOMOACHHAX M YTBEPHICHHAX, Npeaiarars KPHTCPHH JUIA BBIABIACHHS 3akoHOMepHOCTeH M
MPOTHBOPEYHIT;

neJaTh  BLIBOJIBI € HMCMONb30BAHHEM  3aKOHOB  JIOTHKHM, JCAYKTHBHBIX W HHIYKTHBHBIX
YMO3aKAIOUESHHI, YMO3aKTIONEHHIT 110 aHATOTHH,

pasduparh A0Ka3aTebCTBA MATEMATHUCCKHX YTBEPHKACHHI (1IPAMBIE H OT NPOTHBHOTO), NPOBOJANTL
CAMOCTOSTE/IBHO  HECJAOKHBIE  JOKA3aTe/LCTBA  MAaTeMaTHyecknx  (pakToB,  BBICTpaHBaThL
ApryMEeHTAIHIO, TPHBOAUTD NTPHMEPEI M KOHTPIPHMEpPbI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHS;
BLIOHPaTL cnocod peweHns yuehnoit 3ajaun (CPaBHHBATEL HECKOIBKO BAPHAHTOB PELUCHHUS, BLIOHPATL
Hanbos1ee NOIXOARIIHIT ¢ YUETOM CAMOCTOATEITBHO BBUIC/ICHHBIX KPHTEPHER).

Ba3oBbie HCCACTOBATCABCKHE TCHCTBHSA:

HCIMOJIL30BATL BOMPOCK! KAK HCCACAOBATEALCKHIT HHCTPYMEHT No3Haus, GopMylInpoBaTs BONpPOCs,
(pmkcupyonme npoTuBopeune, npodieMy, CaMOCTOATENLHO YCTaHABAMBATL HMCKOMOE M JlaHHOe,
(hopMHPOBATH THIIOTE3Y, APITYMEHTHPOBATEH CBOKO MO3HIINIO, MHEHHE!

NPOBOANTL 10 CAMOCTOATE/IBHO COCTABICHHOMY [UIAHY HECHOKHBIH OKCICpUMEHT, HedoAbIIOEe
MCCIE/IOBAHNE 1O YCTAHOBACHHIO OCOOEHHOCTEHl  MaTeMaTHYeCcKoro 00BeKTa, 3aBMCHMOCTElf
00BLeKTOB MEKAY CO00i;

camMocTodTenbHo  Qopmyimposars  000DMICHHA M BBIBOJABL 10 PE3YILTATAM  [POBEAEHHOTO
HaDMIOAeHHs, MCCIIRIOBAHMA, ONEHHBATL JIOCTOBEPHOCTL MOAYYEHHBIX PEIVILTATOB, BLIBOJIOB M
obobmennii;

MPOTHOZHPOBATE BOIMOKHOC PA3BHTHC IMPONECCa, a4 TAKKE BBUIBHIATE MPCANONOKCHHA O €ro
PA3BHTHH B HOBBIX YC/IOBHAX,

Pabora ¢c nndopmanneii:

BBLIAB/IATE HEAOCTATOUHOCTE M H30BITOUHOCTE HH(DOPMALHK, JAHHLIX, HECOOXOAMMBIX /UIA PELICHHA
3a1aum,;

BLIOMPATL, AHWIMIMPOBATL, CHCTEMATHIMPOBATL M MHTEPNPETHPOBATL HHGOPMAIMIO PAVIMUHBIX
BHIOB M (hOPM MpencTaBIeHNS;

BuIOHpaTL dopmy npejacrasicHus HAGOPMAMH H HIUNIOCTPHPOBATL PCIIACMBIC 3a/la4i CXCMaMH,
AHarpamMMamu, HHoi rpadukoil 1 NX KOMOHHATIMAMHM;

OlICHHBATL  HAAEKHOCTE MHOOPMAIMH 10  KPUTEPHAM, MPE/UIOKEHHBIM  YYHTENEM WM
¢pOPMYIHPOBAHHBIM CAMOCTOATEIBHO.

KoMMYHHKATHBHBIC YHHBCPCAIBHBIC yHeOHbBIC ICHCTBHA:



e  BOCHPHUHHMATE M (OPMYJIHPOBATE CYKACHHA B COOTBCTCTBUM C YCAOBMAMH M HEIAMH ODIICHNA,
ACHO, TOYHO, TPAMOTHO BBIPAKATH CBOIO TOYUKY 3PEHHA B YCTHLIX M IMHCBMEHHBIX TeKCTaX, aaBath
MOACHEHHA MO X0y PELICHHA 3a1aui, KOMMEHTHPOBATL NOTYHYEHHBII pe3yabTaT:

e B X0J¢ 00CYMJICHHS 3a]aBaTh BONPOCK! N0 CYIICCTRY 00CYXAACMOI TeMbl, NpodIeMsl, pelraeMoi
Ja/1a4i, BLICKA3bIBaTL MIEH, HANEJICHHBLIE Ha MOHCK PEleHHs, CONOCTaBIATE CBOM CYKICHMS ¢
CYAIIEHHAMH JIPYTHX YYaCTHHKOB IHajora, oOHAPY)KMBATh paimMdMHe W CXOACTBO MO3MIHI, B
KOppeKTHOit (hopme POpMYIHPOBATL PAHOIIACHS, CBOH BO3ZPAKECHNA;

®  [IPEJACTARMAATE  PE3VALTATBl  PEIEHHs  3a/a4un,  HKCIePUMEHTa,  WCCIC/IOBaHA,  NPoeKTa,
CaMOCTOATE/IEHO BBIOHPATh (JOPMAT BHICTYNICHHA ¢ YUETOM 3a7aq Mpe3eHTalny H 0coOeHHoCTell
AYIHTOPHH;

®  [IOHHMATL M HCIOILIOBATL MPEHMYIIECTBA KOMAHIHONH ¥ MIJIMBIILYILHOH padoTel 1PN peiueHnH
YHeOHBIX MATEMATHYSCKHX 3a1a4;

e [PHHMMATL [1E1b COBMECTHON ACATCIBHOCTH, IUIAHHPOBATL OPraHH3alHIO COBMECTHOIN paboTsl,
pacnpesesnts Buibl pabot, gorosapuBathes, 0DCYRAATL Npolece U pesyabtar padborul, oGobuars
MHEHM HECKOIBKHX JTIOACH,

®  yYACTBOBaTh B FPYNMOBBIX (hopmax paborsl (0GcyxACHNA, OOMEH MHEHHAMH, MO3rOBBIC WITYPMbI H
JAPYIUe), BBIMOJAHATL CBOIO 4acTh padorhl H KOOPAHHHUPOBATL CBOM JICHCTBHA C JAPYIUMH WICHAMN
KOMaH/bl, OIEHMBATH KAa4eCTBO CBOEr0 BKJaxa B O0mMil  NPOAYKT 1O KPHTEPHAM,
chOpMYTHPOBAHHBIM YHACTHHKAMH B3aUMOICIICTBIA.

PeryasiiuBnbie ynusepcaibubie yuebnnbie 1eicrans
Camooprannsanns:

®  CaMOCTOATENILHO COCTABAATH MAaH, aArOPHTM pelieHHA 3aJa4H (WM ero HacTs). BbIOMPATh cnocod
peleHnd ¢ YIETOM HMEIONIMXCA PecypcoB M COOCTBEHHBIX BO3MOMKHOCTEH, apryMeHTHpOBATh H
KOPPEKTHPOBATL BAPHAHTEI peleHuii ¢ yaérom Horoil nadopmanum,

CaMOKOHTPO b, IMOIHOHATBHBIH HHTELICKT:

e BIaleTh crnoco0aMM  caMONpPOBEPKH, CAMOKOHTPOIA Tpolecca W pesyibTata  pelleHHs
MaTeMaTHUCCKOI 3a/1aum;

® [IPEABIIETh TPYIAHOCTH, KOTOPBIE MOTYT BOZHHKHYTH NPH PEHICHHH 3ajauH, BHOCHTh KOPPEKTHBbI B
JEATEMbHOCTE HA OCHOBE HOBBIX 0OCTOATE/IBCTB, HANACHHBIX OMNOOK, BEIABICHHBIX TPYIHOCTEI:

®  OIEHMBATL COOTBETCTBHME PE3YALTATA JEATSALHOCTH NOCTARIEHHON e N YCIOBNAM, OOBACHATL
NPHYMHBL  JOCTIDKCHHA  WIH  HEJOCTIDKEHHS  1eAM, HaxoauTh ommndKy, 1aBaTh OIEHKY
MPHOOPETEHHOMY OIIBITY,

NPEJMETHBIE PE3VJIbTATHI

K koniy o0yuenua B 7 Kaacce obydaonuiics NoayanT ceAyIONHE MPEIMETHLIC Pe3YILTAThL

Yucaa n BLIYHCICHHSA

BBINoAHATH, coueTas YCTHBIC H MHCHMEHHBIC NMPHEMBL, apHMeTHHEeCKHEe JCHCTBHA C PalHOHATBHBIMH
YHCIAMH.

Haxoaurs 2HaYeHHAs YHCIOBBIX BBIPAKECHHI, NPHUMEHATHL pa3HoOOpasHele CNOCOOBl M NPHEMBI
BBIYHCIICHNUA 3HAYCHMIT IPOOHBIX BBHIPAKEHHIL, COMEPKANX OOBIKHOBEHHBIE I ICCATHMHBIE APOOM.

IMepexoauts OT oaHOH QoOpPMBI 3amMHCH “YHcen K Apyroii (npeobpazoBeiBaTh ACCATHYHYIO Ipodb B
O0OBIKHOBCHHYIO, 0OBIKHOBCHHYIO B ICCATHUHYIO, B HACTHOCTH B OECKOHCUHYIO ACCATHUHYIO JAPOOL ).

CpasHMBaTh M YNOPRJIOUHBATL PAIMOHAILHEIC HHC/IA,

OKpyrIaTh HHCa,

BEINOAHATE NPHKWIKY W ONEHKY PE3yabTaTa BEIMHCICHHI, OIIEHKY 3HAYEHHH “HCIOBLIX BBIPAKEHMIL.
BBOAHATL ASHCTBHA CO CTENEHAMM ¢ HATYPATLHBIMH NOKa3aTeaMH,

[MpyuMensTs TPH3HAKH JITHMOCTH, Pa30KeHHE Ha MHOKHTEIIN HATYPAIbHBIX YHCE.



Pemats NMPAKTHKO-OPHCHTHPOBAHNLIC 3a/1a4um, CBABAHHLIC C OTHONICHHEM BCJIMYHH,
NPOTIOPIHOHATBHOCTBIO BEIHYHH, MPONEHTaAMH, HHTEPNPETHPOBATh PE3YIBTaThl PEHIeHHA 3a1ad ¢ Y4ETOM
OrpaHHYCHHIl, CBA3AHHLIX CO CBOICTBAMH pacCMaTPHBaeMbIX 00BEKTOB,

AaredpanuecKne BuIpAkenns

Menonszosats airedpanieckylo TEPMHHONIONMIO U CHMBOJIMKY, NPUMCHATE €€ B NPOLECce OCBOCHHA
yaeOHOro MatepHana.

HaxoauTs 3HaueHnst OYKBEHHLIX BBIPAKCHHI NPH 3a/1aHHLIX 3HAUCHHAX NCPEMCHHBIX.

BeImosnsa s npeodpasosanys 1e0ro BuIPAKEHNS B MHOTOWICH NPHBEACHHEM MOJ00HLIX CAraeMbIx,
PACKPRITHEM CKOOOK.

BbmonHATE YMHOKEHHE OTHOWICHA HA MHOTOYWICH H MHOTOWICHA Ha MHOTOYJICH, MPUMEHATH GopMyIIb]
KBaJIpaTa CyMMBI H KBaJpaTa pa3sHOCTH.

OcymecTBIATh PARIOKEeHHE MHOTOWICHOB Ha MHOXKHTEIH ¢ MOMONIBIO BBIHECCHHA 3a CKOOKH obuiero
MHOKHTENA, FPYNIHPOBKY CIAraeMBIX, MPHMEHEHHA GPOPMYIT COKPAMEHHOTO YMHOKEHHA,

[punMenaTe npeobpasoBaHia MHOMOUIICHOB UI# PCILCHUA PATHUYHBIX 33/1a4 H3 MATCMATHKH, CMCKHBIX
HPEAMETOR, H3 PEAILHON NPAKTHKH,

Hcnonb30BaTh CBOICTBa CTeNEHel ¢ HATYPATLHBIMHU MOKA3ATS/IAMH JUIS NPeoOpa3oBaHus BeIPAKCHHIT,

Ypasuenus u HepaseHcrsa

Pemiats JnHeiinbie ypaBHeHHA C OJHOH NepeMEeHHOH, NPHMEHAsS NpaBuiIa Mepexoia oT HeXOJAHOro
YPABHEHHA K PaBHOCHALHOMY eMY. ITpoBepaTh, ARIAETCA JIM HHC/IO KOPHEM YPaBHEHHS.

[MpumenaTs rpaduieckie METOABI MPH PelieHHH JHHEITHBIX YPaBHEHHIT H X CHCTEM.

[ToxOupare npuMeph! map 4YHCEA, ABMAIOIMXCH PCHICHHEM JIHHCIHOINO yYpaBHEHHA C  JBYMA
NEPEMECHHBIMH,

CTpouTh B KOOPIHHATHOH NIOCKOCTH Pa(MK AHHEHHOIO YPABHEHNS ¢ JABYMA NEPEMEHHBIMH, MOJb3YACH
rpadKoM, NPHBOINTEL NIPHMEPEI PEILCHHS YPABHCHUSA,

Pemats CHCTEMBI JIBYX JIMHEHHBIX YPABHEHHI C JIBYMSA NEPEMEHHBIMH, B TOM uHcie rpaduueckn.

CocTaB/iaTh M pelaTh JIMHEHHOS YPaBHEHHE WIH CHCTEMY JIHHCHHBIX YPaBHEHMIT 10 YCIOBHIO 3a/1a4H,
MHTEPNPETHPOBATL B COOTBETCTBHH ¢ KOHTEKCTOM 3a1a%H NOJIYHMEHHBII pe3ybTar,

DYHKIHH

Mzo6pakath Ha KOOPAWHATHON MNPAMOi TOYKH, COOTBETCTBYIOMIME 3alaHHBIM KOOPIMHATAM, JIVHH,
OTPE3KH, HHTEPBA/IEL, 32MHCLIBATE YHCIOBBIE POMEKYTKH Ha AIredpantiecKoM A3bIKE.

OrMeuaTh B KOOPIHHATHOIN TIIOCKOCTH TOUKH 110 3aJaHHBIM KOOPAHHATAM, CTPOMTE IPadiKy JIHHCHHBIX
(pyuknmii, Crponts rpadmk gpyuximm y = x|,

OnuceBaTe ¢ MOMONIBIO (YHKIIHIT H3BECTHBIC 3aBHCHMOCTH MKy BEJTHYMHAMH: CKOPOCTh, BpeMi,
PacCcTOAHNE, 1IeHA, KOTHYECTBO, CTOHMOCTD, MPOH3BOINTEILHOCTE, BpeMs, 00bEM padoThl.

HaxoauTs 3nayenne GpyHKIHM 10 3HAYeHHIO €€ aprymMeHTa.

IMouumars  rpadubecknii  cnocol mnpeacTaBleHHAs W aHaaH3a  MHQOpPMalMH, H3BACKATH M
HHTEPIPETHPORATE HHPOPMAIIHIO H3 rpadHKOB pealbHLIX MPOIECCOB H 3aBHCHMOCTEI].

K koniy o0yucHnsg B 8 kaacce odyvuatonmiics moJayunT ey ONHe NPEAMETHLIC PE3VALTATLL:

Yncaa v BIMHCICHHSA

Hcnonb3oBaTs HavaibHBIE MPEACTARICHHA O MHOKECTBE ACHCTBHTEABHBIX YHCEN IUIA CPaBHEHMA,
OKPYIIICHHS M BLIMHCICHUT, H300paxaTh JACHCTBHTEILHLIC YHC/IA TOYKAMH HA KOOPAHHATHON npsaMoil.

[TpuMensTE noHsTHE apHGPMETHYSCKOTO KBAJPATHOIO KOPHA, HAXOAUTL KBAIAPATHBIC KOPHH, HCNIONb3YS
npH HEOOXOAMMOCTH KaJbKYIATOP, BBINOJHATL NMpeodpazoBaHHA BBIPAXEHHH, COICPKANMX KBAaIpaTHbIC
KOPHH, UCNOJb3Ys CBOICTBA KOPHE.

Henons3osaTs 3amucy OOALIIMX M MAILIX YHCEI ¢ MOMOILIO JACCATHUHBIX Apodeil u creneneil anena 10,

AredpanyecKne BbIPAKCHHA

[MpuMenATs MOHATHE CTEHEHH € 1ENLIM [I0Ka3aTesieM, BBIIOJIHATE NPeoOpa3oBaAHHA BBIPAKEHHIL,
COACPIKAIMX CTENCHH € HEILIM NOKA3ATe/IEM.,

Bemosnnars ToaecTBentbIe mpeodpasoBanns PanoHaaLHBIX BRIPAKEHHI Ha OCHOBE NMPABHJ JICTICTBHIT
Ha MHOTOWICHAMH H airedOpanidecKiHMH Ipodamu.



PaciianbiBarh KBAAPATHEI TPEXWISH HA MHOKHTEH,

[MpuMenaTs npeodpazoBaHua BHIPAKCHHI /UIA PEIUCHHUA PAdIHYHBIX 3ajayqy H3 MaTeMaTHKH, CMEMKHbIX
NpeaMETOB, H3 pealbHOMH MPAKTHKH.

YpaBuenus u HePABEHCTBA

Pemars auneiinbie, KBaJpaTHLIE YPABHCHHA I PALHOHANBLHLIC YPABHCHHA, CBOAAIIMECH K HUM, CHCTEMbI
JBYX YpaBHEHHII C JIByMA MepeMeHHbIMI.

[posoanTs npocTeifiuie HCCae10BaHIA YPABHCHHIT H CHCTEM YPaBHCHHIL, B TOM 4HC/IC ¢ IPHMCHEHHEM
rpaHYecKHX NpeACTaBAeHHil (YCTaHABINBATL, HMEET JIH YPABHEHHE WIH CHCTEMa YPABHEHMI PCILCHNS, eClH
MMEET, TO CKOJILKO, H Ipoyee),

[lepexomuTs OT croBecHOi (opMyaHpoBKH 3agaud K e€ anrebpanveckol MoIeIn ¢ MOMOIIBI)
COCTABICHHA YPABHCHHA HIIH CHCTEMBI YPaBHEHHI, HHTEPNPETHPOBATL B COOTBETCTBHH C KOHTEKCTOM 3ajauH
NOJIYHEHHBII PEe3yJIbTar.

[TprMenaTs CBONCTBA YHCIOBLIX HEPABECHCTB /1A CPABHCHHA, OIEHKH, PEIIaTh JHHEIHBIE HEPABEHCTBA C
OHOI NMEPEMEHHON H HX CHCTEMBI, JaBaTh rpadHuecKyio HIUIIOCTPAIMIO MHOKECTBA PEILCHHI HEPAaBCHCTBA,
CHCTEMBI HEPABEHCTB.

DyuKuun

IMouumate W HCMONb30BaTh  (PYHKUHOHAIbHBIE MOHATHA M A3bIK (TEPMHHBL, CHMBOJHYECKHE
oboiHauenns ), onpeaesaTL 3HadeHne GhyHKIHN N0 JHAUYSHNIO apryMeHTa, ONnpeaeaTh cBoiicTra PYHKIMH 10
e€ rpaduky.

Crpouts rpaduky deMeHTapHbIX QYHKIHIT BHIA:

y=k/x, y =x2.y =x3.y = x|, y = VX, onuceiBaTh cBoiicTBa HHCI0BOI QyHKIHH N0 & rpaduKy.

K konny obyucHua 8 9 kaacce o0yvaonuiics noayauT cIeAyOUIHE IPEIMETHBIC Pe3yIbTaThl:

Yneaa i BLIYHCICHASR

CpaBuuBaTh H YHOPAJOYHBATE PAHOHATLHEIC H HPPAIHOHATLHBIE HHCIA,

BemonnaTe apugMeTHHeCKHe ICHCTBHA ¢ PAIHOHATBHBIMH HHCIAMH, COYMETas YCTHbIC H MHCBMEHHbIE
NPHEMBI, BBIMOJIHATE BLIMHCICHHUA C HPPATHOHATLHLIMH YHCIAMH,

HaxoauTs 3Hayenus creneHeil ¢ HeJLIMH MOKa3aTe/laMH 1 KOPHEH. BBIMHCIATH 3HAYEHHA THCIIOBBIX
BBIPAKEHHI.

OKpyTJIATh AeHCTBHTEILHBIE YHCIA, BBINOIHATE NPHKHIAKY Pe3yabTarta BRIMHCICHNUI, OIEHKY M1 CI0BBIX
BbIpaKEHMIT.

YpaBHeHHSA H HEPABEHCTBA

Pemate auHeliHBIC ¥ KBaJpaTHLIC YPAaBHCHHA, YPABHEHHA, CBOAANIMECH K HHM, npocteiimme apoOHO-
paroHANLHbLIC YPABHEHNA.

Pemiats cHCTEMBI ABYX JHHEIHBIX YPABHEHMIl C JBYMS NMEPEMEHHBIMH M CHCTEMBI ABYX YpaBHEHHil, B
KOTOPBIX OJHO YPABHEHHE HE ABIACTCA THHEIHBIM.

Pemars Tekcroppie 3agaun anredOpaHdeckuM CrnocoboM ¢ MOMONIBIO COCTABICHUA YPABHEHHMS MM
CHCTEMBI ZIBYX YPABHEHHIT C ABYMA MEPeMEHHBIMH.

[TpoBoauTs mpocTeiimue Heeae10BaHHA YPAaBHEHHIT H CHCTEM YPaBHEHHIL, B TOM WHCIE ¢ TPHMEHEHHEM
rpadHUCCKHX NPEACTABICHHIT (YCTaHABINBATL, HMCCT [TH YPaBHCHHE HIIH CHCTCMA YPaBHCHHIT pelieHus, ecin
HMeEeT, TO CKOJILKO, H Ipoyee).

Pemiats aMHeiiHble HEPaBeHCTBA, KBAJPATHBIE HEPABEHCTBA, W300pakKaTh pemeHHe HEepPaBeHCTB Ha
YHCIIOBOI NPAMOIL, 3aIHCHIBATL PEIICHHE ¢ TOMONILIO CHMBOJIOB.

Pemars  cucTeMbl  JHHEIHBIX  HEPABEHCTB, CHCTEMBI  HEPABEHCTB, BKIIOUAIONINE  KBaJpaTHOE
HEPABEHCTBO, M300pakaTh pEIleHHE CHCTEMbl HEPABEHCTB HAa YHCJIOBOI MPAMOIL, 3almHChIBaThL PEIICHHE ¢
MOMOIIBIO CHMBOJIOB.

Henons3osaTe HepaBeHCTBA MPH PEILICHHH Pas/IMIHBIX 3a/1ad.

DyHKuMn



Pacnosuasare  Qgynkumn  w3ydennnix  suaon.  [lokazeiBats  cXeMaTHUECKM — pacnosiokenne  Ha
KOOPAHHATHOI miockocTH rpadgmkoB GyHkimii Buna: v =k, v=kx+ b v=~x, y=ax2 + bx + ¢,y =23, y =
Vx, v = |x], B 3aBucumocTH T 3Hauenuii kKodGPUIHCHTOB, OnHCHIBaTL cBOficTBA (yHKIMii,

Crponte H u300paxare cxemarHueckd rpaduku KeagpaTHuHeIX (yHKUMIL, ONMUCHIBATE CBOJCTBA
KBaIpaTHIHBIX PYHKIHI N0 HX rpadukaM,

Pacno3HaBaTh KBaApaTHIHYIO ()YHKIHIO 10 GOPMYIE, NPHBOINTE NMPHMEPD] KBAAPATHUHBIX (DYHKIIMIT 13
peanLHOM KI3HH, QHINMKH, TCOMETPHH.

YHCa0BbIC MOCICA0BATEIBHOCTH H POrPECcCHy

Pacnosnagate apuMETHHECKYIO M TEOMETPHYECKYIO TIPOTPECCHH NPH Pa3HbIX CHOCObax 3aaHns.

BBINOMHATE BBMUCICHHA ¢ HCMOAB30BaHHEM (GOPMYST N-ro uneHa apHdMeTHICCKOH H reOMeTPHHECKOH
NporpeccHii, CYMMBI MEPBBIX N WICHOB.

H306pakaTh 4IeHBI NOCASA0BATEIBHOCTH TOYKAMH Ha KOOPAMHATHOI MIIOCKOCTH.

PewaTts 3amaus, CBA3ZaHHBIC ¢ MHCIOBBIMH TIOCIEI0OBATEILHOCTAMH, B TOM HHCIE 3aJavil M3 peaiabHoil
AH3HU (C HCMOABIOBAHHEM KalbKYIATOPA, HHGPOBLIX TEXHONOIHIT).



KPUTEPHH OHEHKH 3HAHHUH YUAIILUXCSH 110 MATEMATHKE

@opmbl KOHTPOAs: paiionHas He3aBUCHMAad [IMArHOCTHKA, aJAMMHHCTPATHUBHAS KOHTpOJAbHas pabora,
KOHTpO/ILHAA paboTa, MPoOBEpOYHAA caMoCToATeNbHaA paboTa, camocToATeIbHAd paboTa, 3a4eT 1Mo TEOpPHH,
3a4eT MO0 MPaKTHKe, TeCT, MaTeMaTHHeCKHil AHKTaHT, JOMAIUHAA KOHTpOIbHAA paboTa, YCTHBIT cuer,
npakrTHueckas padora, JoMalHss paGora, YCTHBI cuer, neeaeiosareabekas padora.

Jl1a OueHMBAHMA MPEJAMETHBIX Pe3VILTaToOB NMo ydyeOHOMY mpeamery «Maremartnka» ONpeae/ieHo NMATh
YPOBHEl JOCTH/KEHHI yHalIHXCA, COOTBETCTBYIONHX OTMETKAM 0T «5» 10 «l».

ba30oBeli ypoBeHB JOCTHKEHHII — YPOBEHB, KOTOPHIl JEMOHCTPHPYET OCBOEHHME Y4eOHBIX AeiicTBHil ¢
ONOPHOIT CHCTEMOIT 3HanHil B paMKax auanasona (Kpyra) seiaenennbix sanaq, Osinajenne 06a30B6IM YPoBHEM
ABIACTCA docnamounsim 1A TIPOIOIAESHNA 00yueHHA Ha craeayonlel cryneHd obpazoBaHHA, HO He MO
npodunsHOMY HanpasieHno. JocTikeHno 6a30BOT0 YPOBHA COOTBETCTBYET OIEHKA «Y/IOBICTBOPHTENBHO
(M1 OTMETKA «3», OTMETKA «3aUTCHO»).

[Mpepbimienne 6a30BOro YPOBHA CBHIACTEILCTBYET 00 YCBOGHHMH OMOPHOI CHCTEMBI 3HAHHI Ha YPOBHE
OCO3HAHHOTO MPOM3BOJIBHONO OBJANEHHA Y4eOHBIMH JCHCTBHAMH, a TAKKe O Kpyrojope, mmporte (HiH
n3dHpatensHocTH) uHTepecos. [lenecooOpasno BBUICHHTL CACAYVIONIME [Ba YPOBHA, NPEBLILAIONME
0az0BbIil:

TIOBBIIICHHEII YPOBEHb JOCTHKEHHA TUIAHUPYEMbIX PE3YIBTATOB, OLEHKA «XOPOMIO» (OTMETKA «4»);

= BBICOKHIT YPOBEHB JOCTHACHHS TUTAHUPYEMBIX Pe3yILTaTOR, OlEHKa «OTANYHO» (OTMETKa «5»),
[MoBbuuennblii ¥ BBICOKMIT YPOBHM JOCTIIKEHNA OTIHYAIOTCA N0 [OJIHOTE OCBOCHHA TIAHUPYEMBIX
PEe3YILTATOB, YPOBHIO OBIaJCHHA YHeOHBIMH ACHCTBHAMH H C(POPMHPOBAHHOCTLIO HHTEPECOB K JAHHOI
npeamernoi obaacty.

HHauBiiyaisHble TPACKTOPHH 00yUCHHS 00YUAIONIHXCH, JACMOHCTPHPYIONIMX [OBLILICHHLIT W BBLICOKHI
VPOBHH JOCTHXEHHIA, 1enecoobpa3no GopMHPOBATL ¢ YHETOM HHTEPECOB ITHX 00YHAIONINXCA H MX TUIAHOB
Ha Oyaymee. Ipu nannumy yeToifuMBeIX HHTEPECOB K yHeOHOMY NPEAMETY M OCHOBATEALHON MOJATNOTOBKY
M0 HEMY Takue oOyuaioniHecs MOTyT ObITH BOBJICUCHBI B NPOCKTHYIO JCATENLHOCTH 10 NpPEIMETY H
COPHEHTHPOBAHbI Ha NPOIOIKCHHE OOYHEHHA B CTAPIINX KJIaccax Mo JAaHHOMY npodio.

Jlna onucaHus NOATOTOBKH 00YHaIONINXCA, YPOBEHL JOCTHKEHHIT KOTOPLIX HIbKE Da30BOro, HenecoodpasHo
BBEIJIGIHTE TAKKE /1BA YPOBHA:

- HU3KUIT YPOBEHb JOCTHIKEHHIH, OIEHKa «I110Xo» (oTMeTKa «1», «2»), He NOCTIDKeHHe 0a30BOTO YPOBHA
(MOHHKCHHLIT W HH3KHMIT YPOBHH JOCTHXKCHMIT) (HKCHpYeTCS B 3aBHCHMOCTH OT 00bEMa W YpPOBHA
OCBOEHHOIO M HEOCBOCHHOTO COJIEPIKAHNA MPEMETA,

Kak npaBwio, NMOHIWKEHHBIIT YPOBEHb JOCTIKEHHI CBHACTEJLCTBYET 00 OTCYTCTBHMH CHCTEMATHHMECKOi
0a30Boif NOATOTOBKH, O TOM, MTO 00YHAONIMMCA HE OCBOCHO JAKE H MNOJOBHHLI IIIAHAPYEMbIX PE3yIIbTaTOB,
KOTOpBIE OCBaHBACT OOJILINMHCTBO OOYYAIOUIHXCA, O TOM, YTO HMEIOTCS 3HAYMTeIbHbIC NPODEbl B JHAHUAX,
nanbueitiuee odyvenue sarpynseno. Tlpu H71oM 00yyalonmiics MOXeT BbINOIHATL OTJIbHBIC 3aTaHNs
noselieHHOro yposus. [lannas rpynna o0ydaiomnxes (B cpeiHeM B Xoe o0yueHHA COCTaBIAONIAA OKOJIO
10 %) 1pebyer cnenuaibHOil AMArHOCTUKN 3aTpyanennii B oOyuennn, npodesioB B CHCTEME 3HaHHIT W
OKA3aHHs [eJeHANPABICHHOH TOMOINM B JIOCTHIKEHHN DA30BOIO YPOBHA,

Huskuii ypoBeHb OCBOCHHA TUIAHHPYEMBIX PE3Y/ILTaTOB CBHJETEILCTBYET O HATHYMH TOIBKO OTACIBHBIX
(parMeHTapHBLIX 3HAHKI 110 NPEAMETY, JanbHeiiee oDyUeHHe NMpaKTHieckn Heso3moxno. Odyualommumes,
KOTOPBIE JICMOHCTPHPYIOT HHUIKHI YPOBCHL JOCTHACHHIL, Tpedyercs crnenmaisias nmoMollh He TOJLKD 110
yieOHOMY npeaMeTy, HO U 1o (OPMHPOBAHHIO MOTHBAIHH K OOYMEHHIO, PA3BHTHIO HHTEpECa K H3yHaeMoii
NpeIMETHOH  001acTH, MOHMMAHHMIO 3HAYUMOCTH  npeaMera Jaad  susHn u ap. Toasko  Hammuwe
NOJIOKHTEIBEHON MOTHBAIIHH MOKCT CTaTh OCHOBOH JMKBHAAIMH NPOOCIOR B O0YUCHHH 118 JAHHOH IPYIINE
00YHaIONIXCA.

HopMbl 0HECHOK MHCHLMEHHBLIX PABOT: THI KOHTPOAS — KOHTPOJAbLHAsA
(KoHTpoONBHAA paboTa, MPOBEPOUHAA CaMOCTOATe/IbHAA PaboTa, 3a4eT M0 NPaKTHKE).,

no Maremarnke, aarebpe n reomerpnn B V—IX kaaccax
Coznepaxanue n 00bEM MaTepHasa, BKIIOYAEMOTO B KOHTPOJILHBIC MHCHMEHHBIE PaloTEL a TaKKe B 3aJaHHA
ANA  MOBCEAHEBHBIX MHCBMEHHBIX VIPAXHCHHI, Onpenensorca TpebOBaHHAMH, YCTAHOBJICHHBIMH
obpasosareaphoii nporpammoii. o xapakrepy 3aganuii nHCEMEHHBIE paboThl COCTORT!



a) TOJIBKO H3 MPHMEPOB:

0) TOABKO M3 3a7a4;

B) H3 3a/1a4 # IPUMEPOR.
OrneHKa MHCBMEHHOM paGoThI Onpeie/ieTCA ¢ YIETOM, Npekie Beero eé ob1iero MareMaTHIeCcKoro YpoBHs,
OPHIHHAJIBHOCTH, TIOC/IE0BATEIBHOCTH, JOTHMHOCTH €€ BBIMOTHEHHS, a TAKKE HHCIA OIHOO0K H HeJ0UETOR
1 kauecrsa oopmienns padborsl,
Oumbka, nosmopsowaica B oHOI paboTe HECKOJILKO pa3, pacCMaTPHBaeTCA Kak ojiHa omnoKa.
3a opghocpagniveckiie owuOKy, TONMYMIEHHBIE YHEHHUKAMH, OUEHKA He cHuMcaemca; 06 oporpadutieckux
OIINOKAX JIOBOAMTCA 0 CBCACHHA npenojasatels pycckoro sAssika, OjHako owmOKM B HaNMCcaHHH
MameMamu4eckux MePMUHOE, YA€ BCTPEHABIIDMXCA IMIKOJBHHKAM K1acCa, IOJWKHBI YHMHTBIBATHCA KAk
Hedouénpl B padote.
[Ipy olleHKe MHMCHMEHHBIX PadoT N0 MATEMATHKE PasIHYaAlOT JPVOLEe OWNOKY, OWUOKU 1 HeQouénbi.
[Tones3Ho JOTOBOPHTECA © €AHHON VIR Beero o0pazoBaTeNbHON0 YYPSHKISHHA CHCTEME MOMETOK Ha MoJIiX
nuckMennoil pabotel — nanpumep, 1ak: V — nenouér, - ommdxa (nerpybas omudbka), £ — rpydasn
omubKa.
Fpvosonne B V-V kaccax cumTatores ommdKky, CBAa3anibie ¢ BONpocaMu, BKIIOYEHHLIMI B « T pebosanus K
VPOGIIO  NOOCOMOGKN  OKQUYUBAIOWNX  HAYAILHVIO  WwKoayy  00pas’oBaTe/IbibIX  CTaHJapToB, a TaKke
MOKAZBLIBAIONIHE, YTO VHEHHK HE VCBOWI BOMPOCHI H3YHEHHBIX HOBBIX TEM, OTHECEHHBIE CTaHIapTaMu
OCHOBHOTIO 00MErD 00pa3oBaHNA K YHCIY 00A3aTeLHLIX I8 YCBOCHNA BCCMH YUSHUKAMM,
Tak, nanpumep, K rpy0bIM OTHOCATCSH OLIMOKH B BRIMHCICHUAX, CBIICTCALCTBYIONIHE O HC3HAHHN TaOIHIL]
CIIOKEHHA MM TaOMmIbl YMHOKEHHA, CBA3AHHBIE C HE3HAHMEM aIropuTMa MHCBMEHHOTO CIONEHHA M
BEIUHTAHNA, YMHOKCHIA M JICJICHUA HA OJTHO- WM JBYZHAUHOC YHCIO M T. [1,, OIIHOKH, CBHICTCILCTRBYIONIHE
0 HE3HAHHH OCHOBHBIX (JOpMYJI, NPABHI H ABHOM HEYMCHHH HX NPHMEHATH, O HE3HAHHN NPHEMOB PEILCHHA
3a/1a4, AHAJOTHYHBIX PAHEee H3VHSHHBIM,
[pusevanue. Ecau epybas owuOka ecmpeqaemcs € padome moibko 6 0OHOM Cayude N3 HECKOTbKUX
AHAIOZUYHBIX, MO RPU OYErKe PaDombl 3Ma OUOKa Moxcent Obintby nPupasHena Kk Hepvooi.
[puMepaMu neapyinix owuboK ABAAIOTCA: OMHOKH, CBAZAHHBIE € HEJAOCTATOMHO [MOJHBIM YCBOCHHEM
TEKYHIEro yuebHOro Marepnana, He BHOJAHE TOYMHO CPOPMYIHPOBAHHBIH BOMPOC WIH MOSCHEHHE TNPH
peLIeHHN Fa/AauH, HETOYHOCTH PN BRITOJIHECHIH ICOMETPHYCCKHX MOCTPOSHMIT 1 T, 1,
Hedouémamu cauTalotTea  HEpPalMOHAIbHBIE 3aMHUCH TMPH  BBIMHCICHHAX, HEPalHOHAIbHLIE NPHEMBI
BIYHCICHHI, npeobpa3oBanuii 1 pemeHii 3aaa4d, HeOpeKHOE BBIMOIHEHHE HePTeKeil H CXeM, OTAe/IbHbIC
NOTPEUIHOCTH B (JOPMYIHPORKE MOACHCHMA WM oTBeTa K 3anade. K HeA0uéraM MOKHO OTHECTH W APYTrHE
HEIOCTATKH  paboThl, BbI3BAHHBIE HEJAOCTATOMHBIM BHHMAHHEM  VHAlIMXCA, HaNmpHMEp, HENoJHOe
cokpanienne apodeil WM WICHOB OTHOIICHHA; 0OPAIleHHE CMEIIAHHBIX YHCET B HENMPAaBWIBHYIO Apo0hb 1pH
CIOKEHHH M BLIYHTAHHM, [PONYCK HAHMEHOBAHMIL, MPONYCK “HCEN B APOMEKYTOUHBIX 3aMHCAX;
MEepPeCcTAHOBKa 1H(P MPH JaNHCH YHCEIT; OWNOKH, 0T YIIEHHBIC TIPH NMePenHCHIBAHNN  T. T1.

Ouenka nuceMennoii padorsl N0 BRINOIHEHHIO BLIMHCIHTEALHLIX 3a1auni KW aaredpanveckux
npeodpazoBanuii
Boicokuii ypoBeHb (0TMeTKa «5») CTaBHTCA 3a DE3YKOPH3HEHHOE BBITTOIHEHHE MHCEMEHHOT padoTel, T. €.

a) ecnu BeimoaneHo 90%+1-100%;
0) ecsm Bee JeiicTsus M npeodpasoBalus BeINOIHEHL! NPaBILHO, 623 OmMOOK: BCE 3aricH X0aa peuieHns
PACTIONOKEHE] MOCIEA0BATENBHO, 4 TAKIKE CAC/IaHa NMPOBEPKA PElleHHA B TeX C/Iy4asax, Koraa 37to Tpedyercs
WIIH JIOMYyTIEHa HE 3HAYMTeIbHAA oniHOKa (OTHCeKa).
Nosuimenustii yposenn (ormerka «4») cragures 3a padory, koropas seinoasena 70%+1-90%, no
JOTYIIEHA OHA OmHUOKA HIIH J1BAa-TPH HEJI0META.

Ba3zoBblii ypoBenb (0TMETKA «3») cTaBuTca ecin BemonneHo 50%+1 -70%:

a) ecan B paGote umeercs nse rpyoeie omubkn 1 He 6osee oaHoit Herpyboit oumdKm;

0) npu HaIHIHKH OJHOI rPY0OIT OIIHOKH N OTHOIO-IRYX HEIOUETOB,

B) NPH OTCYTCTBHH IPYOBIX OMIMOOK, HO MPH HATH'MHHN OT JABYX 710 4eThIPEX (HerpyObIX) oMHOOK;

') 1pH HAJTHYHH TPeX HErpyOsIX 0mmbok 1 ne Hosnee TpEX HeouéTon;

1) IpH OTCYTCTBHH OLIHOOK, HO TIPH HATHYHH “eTRIPEX H oiee HeAouETOB;

€)  ecsiH BEPHO BLINOIHEHO Dosee NooBHIEL 00BLEMA Beeil padoThl.
Huskuit ypoBenn (0rMerka «2») CraBures, KOrjia Huc1o omudoK NPEeBOCXOAHT HOPMY, 1PH KOTOPOIl MOKeT



OBITH BLICTABICHA MOJOKHTEIBHAA OICHKA, WIM €CIH MPAaBWILHO BBHIMOJHEHO MEHee IMOJOBHHBI Beei
padoThL

Ouenka NHCLMCHHOI PaboThl O PEIICHHIO TEKCTOBBIX 3a1a4
Bricokuii ypoeens (0TMeTKa «5») CTABHTCA B TOM C/Iy4ae, KOI/a 3a1a'a pelicHa NPasHIbHO: X0/ PeLICHNA
3a/a4H BEpPeH, Bee JACHCTBHA H npeo0pazoBaHuA BHIMOJIHECHBl BEPHO H PAIHOHANBHO, B 3ajaue, peiacMoii ¢
BONPOCAMM WM TMOACHSHHAMH K JIHCTBHAM, JaHbl TOYHBIE M TPaBWwIbHbie (POPMYAHPOBKHM: B 3ajaue,
pelaeMoii ¢ MOMONIBK YPAaBHEHHA, 1aHbl HEOOXOAHMMBIC MOACHEHHA; 3aMIMCH NPABHILHBL, PACNONIOKEHD]
NOCEI0RATEILHO, aH BEPHBIH H HCUEPNLIBAIONINIT OTBET HA BOTIPOCH! 3a4a'H: C/Ie/aHa NIPOBEPKA PEILICHHA
(B TeX ciryyasx, Korja »ro Tpebyercs).
MoBbimenublil ypoBens (0TMETKA «4») CTABHTCA B TOM CJIy4ae, €CiH MPH NPaBHILHOM X0 pelieHHA
3a71a4H JOIMYNIeHa 0/1HA HErpyOas OHOKa HIIH IBa-TPH HEA0UETA.
Bazoselii yposens (0rMerka «3») CTABHTCH B TOM C/IYYae, €C/i X0/t pelieHus npaBuibibil, HO:

a) nonymuieHa ofHa rpybas ommbka u He Gosiee oaHOI Herpyboii:

0) nonynieHa oaHa rpybas ommbKa H He fonee AByX HEeI0UETOB:

B) JIOIYIICHEl TPH-YCTHIPE HETPYOLIC OLIMOKH NPH OTCYTCTBHH HEAOUETOB;

) A0NyIIEHO He fosiee ABYX HerpyObIX OIHOOK U TPEX HE04ETOB;

1) TPM OTCYTCTBHY OIHOOK, HO TTPH HATHIHH Dosee TPEX HeIOUETOB.
Hus3kuit yporens (oTMerka «2») CTABHTCHA B TOM C/Iydae, KOIJa UHCI0 OWHOOK MPEBOCXOAUT HOPMY, NpH
KOTOPOii MOXeT ObITh BRICTABJICHA MOJMKHTEIbHAA OleHKa. [Ipimeyanna,

I. Omverka «5» moxer ObITh IMOCTABJICHA, HCCMOTPA HA HAJIHYHE ONMHCKH HIIH HeaouETa, ecln VUCHHK Jal
OPHIHHAJIBLHOC PEIICHHE, CBHACTCIILCTBYIONICS O €TI0 XOPOLWIEM MATEMaTHUCCKOM pasBHTHH.

2. TlonowureasHas oTMETKa «3» MOKET OBbITh BLICTARICHA YMCHMKY, BLINOJHMBLIEMY pabory He
MOAHOCTBIO, eC/TH OH 6e301NB0MHO BEIMONHIUT (o/lee NMoNoBHHBI 00bEMa Beeil paboThL.

Ouenka KOMOHHHPOBAHHBIX MHCHLMEHHBIX PaloT MO MATEMATHKE
[TuceMennan pabora 1o MareMaTHKe, NOAJICKANMas OUCHHBAHMIO, MOKET COCTOATh W3 3a1a4 H MPHMEPOB
(xomGuunposannas padora). B yrom cayuae npenojasatens cHauala Jaét npeaBapHTesbHyIO OHEHKY
K101t yacTu paboTel, a 3areM 00I1YI0, PYKOBOACTBYACH CACAYIOUINM;
a) ecii obe wacTH paboThl OIEHEHBI OIMHAKOBO, TO 7Ta ONEHKA I0KHA ObITh o0mIeH 114 Beeit paboTsl B
1e10M;
0) ecnm OTMETKH MacTeil pasHATea Ha oAuH 0aiul, HanpHUMep, AaHbl OTMETKH «5» U «d» mim «d» 0 «3» U T.
M., TO 3a paboTy B HEJOM, KaK MPAaBHJO, CTABHTCA HU3ILIA M3 JABYX OTMETKH, HO TIPH 3TOM YHYHTHIBACTCA
IHAYSHHE KOKIO0I W3 vacTeil paboTwi:
B) HH3IIAA H3 JIBYX JaHHBIX OTMETKH CTaBHTCA M B TOM ClIy4ae, €c/Ii 0JIHa 4acTh paboTel OlleHeHa DaLIOM
«5», a npyras — GaanoM «3», HO B ITOM C/Iy4ae NpenonaBaresb MOKET OLEHHTH TaKylo paboTy B Le/IOM
DamwioM «4» NPH YCJIOBHH, HTO OIICHKA «5» NOCTARNEHA 32 OCHOBHYIO YacTh paboThl;
r) eciM o/Ha M3 vacteil paboTel onleHena HammoM «5» HiH «4», a apyras — dawtoM «2» i «I», To 3a BCio
padoty B 1esoM craBures Oann «2», HO NPENOABaTesIh MOKET OHeHHTHL BCIO paborty Gannom «3» npu
YCAOBHH, UTO BLICIIAS M3 JBYX JAAHHBIX O1EHOK NOCTARIEHA 33 OCHOBHYIO YacTh padoThl.
[pusevanue. OCHOBHON CUNMAEMCA MA HACMb PAGOMbBL, KOMOPAR GKIO4aen GOAbWntl 1o ooueMY 1
HAUBOTEE BANCHBIT NO IHANEHWIO MAMEPUAT NO UZVUAMBIMN MEMAM NPOZPAMMbI.

Ouenka TeKYIHX NHCLMEHHBIX pador (camocToaTenpHas paldoTa, 3a4eT MO TCOPHH, 3a4eT 110 MPAKTHKE,
TECT, MATeMaTHMECKHH  JAMKTaHT, VYCTHBII cueT, mnpakTH4yeckas paborta, aomamHasa  pabora,
nceaenosaresnekas pabora)

[Ipu onenke noeceaHeBHBIX 00yHalOMIMX paboT M0 MareMarHKe YYHTENL PYKOBOJACTBYETCHA VKA3aHHBIMH
HOPMaMH OHEHOK, HO YYHTHIBAET CTeNEHb CAMOCTOATE/ILHOCTH BBITIOTHEHHA PadoT YHAIMMHCA, @ TAKKE TO,
HACKOJILKO 3aKPErién BHOBL H3VHACMbBIIT MaTepHal.

O0yualomme MHCbMEHHbIE PaB0Thl, BBHITOIIHEHHbBIC VYAIIHMHCA BIOTHE CAMOCTOATENBHO € MPHMEHEHHEM
paHee H3yHMSHHBIX H XOPOIIO 3aKPerIEHHbIX 3HAHMI, OIICHHBAIOTCA TAK ¥e, KaK i KOHTPOIbHbIE padoThL
O0yuarume NHCEMCHHLIC PadoTsl, BRINOMHCHHLIC BIIOIHC CAMOCTOATEIBHO, HA TOILKO YTO H3YUCHHBIC N
HEAOCTATOYHO 3AaKPEnIEHHbIE NPaBHIA, MOTYT OHCHHBATBCA Ha OAMH 0aasn BbIIIE, HEM KOHTPOIbHbIE
paboThl, HO OLEHKA «5» M B HTOM C/Ty4ae BLICTABIACTCH TOMBKO 3a 0e3YKOPHIHEHHO BbIMOJIHEHHBIE padoThI.
[ucumennsle padborsl, BHITOIHCHHBIC B KJIAcce ¢ NPEABAPHTENLHBIM pazdopoM HX NOA PYKOBOACTBOM



YUHTENA, OLUSHHBAKOTCA HA OAMH Oalid HHIKE., YEM 3TO MPEAYCMOTPEHO HOPMaMH OHEHKH KOHTPOJBHBIX
niceMeHHbIX pabot. Ho Ge3ykopH3HeHHO BBINOIHEHHad paboTa H B 3TOM ciyuae OolleHHBaeTes GamnoM «5».
Jlomammne nucbMennbie padornl OCHNBAIOTCS TAK #e, Kak Kiaccnas padora 0dyualoniero xapakrepa,

HopMmel 0O1leHOK MATEMATHYMECKOI0 AHKTAHTA, YCTHOIO CHETA, CAMOCTONTE/ILHLIX PaboT H TECTOBBLIX
PadoT BHICTABIAETCA € YHETOM HHCI4 BEPHO PEIICHHBIX 3 JaHHI:

Buicokuit yposens (OTMeTKa «5»): uncao sepHbix orsetos - 100%.

[MoBbImenubIi YPOBEHL (OTMETKA «4»): uNcI0 BepHBIX 0TBeTOB -80%+199.9%.

ba3oswlii yposens (0TMeTKa «3»): UHCHO BEPHBLIX 0TBETOB-009+1-80%.

Huszknit yposens (orMerka «2»); YHCIO BEPHBIX 0TBCTOB MeHee 60%.

Hopmbl OHEHOK YCTHOTO OTBETA, 334€Ta N0 TEOPHH, NPAKTHYECKOH Padorbl, HCCIEI0BATEILCKON
padoTLl, TOMAIHEH KONTPOALHOH Paborbl H aoMamuel padors::

BbiCcOkHIT ypoBeHb (OTMETKAa «5») BBICTABIACTCA, €CAH yYanMiica: MocaeaoBaTelbHO, HETKO, CBA3ZHO,
000CcHOBAHHO M Be201mHb0uHo HanaraeT yueOHbIT MaTepHas; 1aeT OTBET B JIOMHYECKOI NMOCaIe10BaTeIbHOCTH
¢ HCMOJIB30BAHMEM TPHHATONH TCPMHHOIOIHMN, IMOKA3BIBACT MOHHMAHHMC CYIMHOCTH PACcCMAaTPHBACMBIX
MOHATHIL, ABTCHNIT i 3AKOHOMEPHOCTEI1, TeopHii, B3aHMOCBA3CH: YMEET BHUICAATH TTIABHOE, CAMOCTOATEIBHO
NOATBEPKAATE OTBET KOHKPETHBIMM TMpHMepaMi, (akTaMi: CaMOCTOATEbHO aHanu3upyer u obobmaer
TEOpeTHUCCKHIT MaTepHan; cBODOAHO YCTAHABIMBACT MEKIPEIAMETHBIC (HA OCHOBE paHee MPHOOPETEHHBIX
3HAHMIT) W BHYTPUOPEJIMETHBIC CBA3ZM. VBEPEHHO M O0e30mHOOYHO MPHMEHAET MNOJAYHeHHBIE 3HAHUA B
PEIIeHHH HOBBIX, pPaHee He BCTPEHABIIMXCH 3a/1a4; PalHOHAILHO HCHOAR3YET HarsjHbe nocobus,
CIpPaBOMHBIE MarepHaabl, Y4eOHHK, IOMOJIHHTIC/ILHYIO JIHTEPaTypy., HEPBOHCTOUHHKH, MPHMEHACT
YIOPAAOUEHHYIO CHCTEMY YCTOBHBIX 0003HAYSHHIT MPH BEJICHUN 3arTHceil, CONPOBOKIAIONINX OTBET, UMeeT
HEODXOIMMBIE HaBLIKH padoTul ¢ npubopamu, YeprewamMi, cXeMaMu M rpauKaMH, CONyTCTBYIONMME
OTBETY; JONYCKAET B OTBETE HEI04ETh], KOTOPLIE JIETKO HCIPABIACT 1O TPEOOBAHHIO YIHTENA.,
Hosuimennptii yposens (ormerka «4») BuicTasisercs, €c/M yuammiics: rokasuiBaetT 3HaHME BCEro
WIYHCHHOIO YUeDHOIO MAarepHana; Aaet B OCHOBHOM IPABMALHLIL 0TBeT: yueOuwii Marepuas vijlaracr B
00OCHOBAHHON  JIOrHYECKOH  MOC/IEA0BaTeIbHOCTH € MPHBEACHHEM KOHKPETHBIX NMPHMEPOB, MPH 3TOM
JIONIYCKACT 0AHYy HerpyOyio ommdky iy He Oosee ABYX HCAOMCTOB B MCMOJIL30BAHHH TCPMHHOIOIHH
yueOHOro NPeaMeTa, KOTOPBIC MOKET HCHPAaBHTL  CAMOCTOATENLHO, aHamu3HpyeT o ododmact
TeopeTHdeckHii Martepuan; coOmonaeT OCHOBHBIC TpaBWia  KYIBTYPbl YCTHOH  pedm: MpHMEHSeT
VIIOPATOUEHHYIO CHCTEMY VCIOBHBIX 0003HaYeHHiT MPH BEACHHN 3arHCeil, COMPOBOKAAONINX OTBET:
Ba3zoBwlii ypoBenn (otMeTka «3), BRICTABAACTCA, €CAM YUANIMICA: IEMOHCTPHUPYET YCBOSHHE OCHOBHOTIO
cojlepkanns  yuedbHOro Marepuasia, uMmeeT npodesbl, HE NPENSTCTBYIONME AajbHEHUIEMY VCBOSHHIO
yueOHOro MatepHasia; NPHMEHSET NOJYUYEHHBIC 3HAHHA NPH OTBETE Ha BONPOC, aAHAINZC MPEIOKEHHBIX
cUTyanuii mo oOpasiy: IONMYCKAeT OMMOKH B HCMOAL30BAHHH TEPMUHOIOTHM YyueOHOro mnpeaMmera;
NOKA3LIBACT HEAOCTATOUHYIO CHOPMHPOBAHHOCTL OTJCJABHBIX 3HAHMI M YMEHHH; BIBOABI M 0000mEeHnA
aprymMenTupyer cnado, JONyckaeT B HHX OMMOKH: 3aTpyansercs npu anaause v ododimenun yuedbuoro
MaTepHana: JaeT HENoNHbIE OTBETbI HAa BOMPOCHI YYHTEIA IIH BOCIPOH3BOIMT COIEpPIKAHHE paHee
HPOUNTAHHONO YHEOHOro Tekcra, caado CBIZaHHOIO ¢ 3a/anibIM BOIIPOCOM; HCMOJIL3YET HEYIOPAIOUEHHYIO
CHCTEMY YCJIOBHLIX 0003HAYCHHIT NP BEACHHN 3aNIHCCH, CONPOBOKAAIOUINX OTBCT.

Husknit ypoBeHb (oTMeTKa «2») BBICTABIASTCA, €CJIH YHAIIMIICA: HE PACKPbLT OCHOBHOE COJEpKaHHE
yHaeOHOrO MaTepHaia B NpPEAciax MOCTABICHHLIX BOMPOCOB; HC YMECT MPHMCHATL UMCIONINCCH 3HAHMA K
PCLICHHIO KOHKPETHBIX BOMPOCOB ¥ 3a7a4 1o oOpasily; AOMYCKAeT B OTBECTe Oolee ABYX MPyOBIX OMIMOOK,
KOTOPBIE HE MOJKET MCTIPABHTB JaXKe MPH MOMOIIH YHAINXCA H YHHTEIA.

l(pm‘epun BBLICTAB/ICHHS! OUEHOK N0 MATEMATHKE B NPOUEHTHOM COOTHOLICHHH BLINOJIHEHHH paﬁorru:



Orverka Kounrpoasnas padora Camocrosrenbnan 3auer no reopun
[Iposepounasn pabora Jomammns
CAMOCTOATEILHAS PpadoTa Tecr KOHTPOJILHAR padora
3aver no npakTuxe Maremarnyeckuii Mpakrnueckas

AMKTART YCTHBII pabora
cuer Jlomammnn pabora
Hccaenopareasnckas
pabora
1-2 0%-50% 0%-60% 0% - 70%
3 50% + 1 - 70% 60% + 1 — 80% 70% + 1 — 85%
4 70% + 1 - 90% 80% + 1 —99.9% 85% + 1 - 99,9%
5 0% + 1 - 100% 100% 100%

OTMETKH 33 HE3ABHCHMBIC JHArHOCTHKH H aIMHHHMCTPATHBHBIC KOHTPONIbHBIC PadOThI BBICTABIAIOTCA MO
NPEATIOKCHHOH LIKAJIC K KOHKPETHLIM BHAaM padoThL.

ﬂpomexcyroqnax arrecTanHa nmpoBoOaAHTCA HA OCHOBE CPCIIHGNHOBOFI OLICHKH,



IMaan meponpusaTHii B pamkax peaanzanun [IporpaMybl BOCNHTARKS.

Ne | Meponpustie Orsercreennblii Cpoku [Tpumevanne
n/ NMPOBEICHHA

'll [Mposeaenue mkoabHOro 1ana BeOIll Annpees C. M, okTA6pB

2 | Jluy oTKpLITLIX JIBEpei AZMuHucTpanus HoAopeL

3 | [logroroBka K oJMMIIHaIaM Annpees C.M. CeHTAOPL - Maii

4 | lpeamernas Heaens Annpees C.M. (peBpain




TEMATHYECKOE INIAHHPOBAHHE

7 KJIACC
: I T—— KoanvectTBo uacos DIeKTPOHHbIE
Ne (undposnie)
a/n pasiesoB u Tem Beero Konrpoabusie Ilpakruteckune B ——
NPOorpaMmsbl padorst paborsl
pecypent
Yucna u
I BBIYIHCICHHA, 25 | bubnuorexa [JOK
Panmonansusie https://m.edsoo.r/7f4 15690
qucsia
5 Anrebpanyeckne 27 | butsmorexa [LOK
BBIPaKCHHS - https://m.edsoo.ru/7f4 15b90
3 VpagHeHus u 20 | butnnorexa LHOK
. | HepaBseHCTBa - https://m.edsoo.r/7f415b90
4 ' Koopjnaret u 24 I butimorexa [HOK
| Tpstbmen; Oyncym | htips://m.edsoo. /7413690
5 INosTopenne u 6 I butimorexa [MOK
| oGobmenne https://m.edsoo.ru/7f4 1 5b90
OBHIEE KOJIMYECTBO
YACOB I1O 102 5 0

I[TPOI'PAMME




ro

10

8 KJIACC

HanmenoBanune
pa3ieaoB u Tem
NPOrpaMMbl

No
n/n

Yucna u
BBIMHCIJICHHA.
KsasipaTHbie KOpHH
Yuenam
BLIYHCICHIS,
Crenenb ¢ nennM
noKazareneMm
Anrebpanyeckue
BBIPAKCHUA,
Keajgpatiuiii
péxunen
Anrebpandeckue
BBIPAKEHHA,
AnreGpandeckasn
apobb
YpaeHenus u
HEpaBeHCTRA.
Ksanpamisie
VPABHCHHSA

YpaBHeHus u
HEpaBeHCTBA.

CucTeMbl ypaBHEHHIT

YpasHeHHs 1
HCPaBCHCTBA.
Hepasencria

DyHKimn.

OCHOBHBIE NTOHATHSA

DyHKIHN,

Yrcnoseie hyHKIHI

[NoBTOopenue u
obobmenne
OBIHIEE KOJIHYECTBO
YACOB I10 I[MTPOI'PAMME

KoanuecTno yacos

Beero | Kommponuae

15

7

5 1

15 1

15 1

13

12 1

6 1
102 5

IIpakTuieckune
paborel

DAeKTponnbIe
(undpossie)
obpazoBarelibHbIe

pecypeel

bubanorexa 1HOK
https:/m.edsoo.ru/7{41 7af8

budanorexka 1OK
https://m.edsoo.ru/71417af8

bubamorexa [OK
https://m.edsoo.ru/7f417af8

bubanortexa 1JOK
https://m.edsoo.ru/714 1 7af8

bubanoreka 1HOK
https://m.edsoo.ru/7{417af8

bubanoreka L{IOK

S LUS00,

4] 7af

bubanoreka [JOK
https://m.edsoo.m/7{4] 7af8

bubanorexa 1HOK
https:/m.edsoo.ou/7141 7af8

Bubanorexa 1OK
https://m.edsoo.ru/714 1 7af8

bubanorexa 1OK
https://m.edsoo.ru/7f417af8




9 KJIACC

| KoamuecTso uacon DACKTPOHHBIE
Hanmenosanne
N (undposnie)
PAa3aea0B H TEM Kourpoasubie  [IpakTuueckne
n/n Bceero obpazopareibHLIe
NPOrpPaMMbl paborsi paborsl
pecypcut
N
https://m.edsoo.ru/7f4 19d08
qHeaa
Ypasueuus u
5 HepasencTea, 14 I bubnnorexa [HOK
x VpasHeHus ¢ 01Hoii https://m.edsoo.ru/7f419d08
nepeMeHHoil
3 .S:pa:;i::z: 14 I butnuoreka 110K
’ - ' https://m.edsoo.ru/7419d08
Cueremsl ypasHeHnii
4 Ypa:uelma > 16 I butnuorexa [HOK
MR G htps://m.edsoo,rw/7419d08
Hepasenctsa
: bubnuorexa 11OK
= DyBEu 16 . https://m.edsoo.ru/7f419d08
6 Yucnossle 5 I budnunorexa 1HOK
MOCHe0BATEIEHOCTH https://m.edsoo.ru/7f4 19d08
ITosropenne,
; obobuicHue, 18 i bubnunorexa [HOK
CHCTeMaTH3aIHa https://m.edsoo.ru/7f4 19d08
JHAHHH
OBIIEE KOJITHYECTBO 102 6 0

JACOB HO HEQITAMME,. |



NOYPOYHOE INTAHHPOBAHHE

7 KJIACC
Koaunvecrro yacos
Ne Konrpoas  Ilpakruuec  Bocnmrareannwii
Tema ypoka
n/m Becero  mble Kne KOMIIOHEHT COAePARANNSA
patorn padornl NPOrpaMmMbl
[TonaTHE panioHalILHOTO
1 1 ®  VCTaHOBIACHHE
qHCa &
| JIOBEPHTEIIBHBIX OTHOUICHMIT
= Apudmernueckne neiicTeus | MEWIY YUHTEIEM H ero
z C panMoHAIBLHBIMH HYHCIAMH YHCHNKaMH,
Apudnmeriieckne aeiicTaus l i ekt
3 MO3UTHBHOMY BOCIIPHATHIO
C panMoHaIbHLIMH YHCIAMH 2
! - yyanmuics TpeboBannii v
4 ApudmeTHueckue aeiicTeia | Mpockd yumrens,
¢ PalHOHANLHBIMH HHCIAMH MPHBJICHEHHIO HX BHHMaHHA
~ | I v < >
Apudimernueckue aeiicTena | K o6cyxnaemoit ua ypoke
5 HHGopMaIn, aKTHBHIAINH
¢ panMoHaJIBHBIMH YHCIAMH %
HX MO3HABATEJIBHOI
6 ApudmeTHyecke neifcTBus | JNCATCABHOCTH:
C palMOHaIBHBIMH MHCIAMH ®  nobyxienue
Cpagnenne, LIKOJILHHKOB COOII0AaTE Ha
7 YIIOPAIOUHBAHHE | YpOKe odnienpuHATHIe
PAIIOHATBHBIX MHCEN HOPMBI NOBEJICHNA, NPaBuIa
. OOIIEHHA CO CTAPIINMH
Cpagnenue, (yumTensmm) u
8 YHOPAJOUHBAHHC | CBEPCTHHKAMH

parMoHalLHBLIX YHCe

Cpasnenne,
9 Yropan1ouHBaHHe 1
palHOHAIBHLIX YHCE

Crenensb ¢ HaTYPaIbHBIM

10 1
nokKazaresiem

" Crenens ¢ HaTYpabHBLIM l
nokasatesiem

1 Crenens ¢ HATYPATBHBIM |
noKasareneM

13 CreneHb ¢ HATYPATBHBIM |
nokasaresnem

14 CreneHs ¢ HATYPAIBHLIM |

nokazaresaem

Pentenue ocnosubIX 3a1a4
15 Ha JIpodH, NMPOUEHTHL H3 |

peasibHOH NPAKTHKH

Pemenye OCHOBHBIX 3ana4
16 Ha JIpoOH, MPOICHTHI H3 |
peasbHOIl NpakTHKK

17 Pemrenne ocHOBHBIX 3a/1a4 |

{ IIKOJTE HUKAMH ), TPHHITHITBI
yieOHOH THCIHTITHHBL H
CaMooprannanim;

®  [IpUBJICUCHHE

- BHHMaHNs IKOJIBHHKOB K

IEHHOCTHOMY aCHeKTy
H3YTACMBIX Ha YpPOKax

| ABreHUil, OpraHM3alMA HX

paboThl C MosTyHaeMoit Ha

© YPOKE COUHAIBHO 3HATHMOI

undopmaimeii —

- HHUIHUPOBAHHE €C

oﬁcymnemm, BBICKA3bIBAHHA
YHaNHMHCA CBOCTNO MHECHHA

| 10 €€ NMoBOLY, BLIPadOTKN

CBOETO K HEell OTHONICHHA,
®  CMNOAL30BAHHE

BOCTIHTATCILHBIX

BO3MOZKHOCTEN cogepmanms
YyUeOHOIO nNpeaMera uepes
JAEMOHCTPAIHIO IETAM
[PHMEPOB OTBETCTBEHHOTO,
IPa#IaHCKOTO NOBEIEHHA,
MPOABICHHA HEIOBEKOTIOOHS

H 100pOoCcepaeTHOCTH, epes



Ha JAPOOH, MPOUEHTHI W3
peasbHOIl NPaKTHKH

18

19

20

22

Penrenne OCHOBHBIX 3a1a4
Ha APOGH, MPOIEHTHI H3
peaibHOH NMPaKTHKH
[Mpu3Haku AeanMocTH,
PAa3oKeHNA HA MHOKHTEIN
HATYPAIbHLIX YHCEN
[Mpuznaku geaumocty,
PAasJIOXKCHNA Ha MHOXKHTC/IN
HATYPATBHBIX YHCE

PeasbHbIC 3aBHCHMOCTH,
[Mpamas u obpaTHan
NPONOPHHOHANEHOCTH
Peanbhbie 3asucuMocTy,
[Tpsimas u oOparnas
TIPONOPIHOHAIBLHOCTH

PeanbHbie 3aBHCHMOCTH,
IMpamas u oGpaThas
NpONoPHHOHAIBHOCTH
PeanbHble 3aBHCHMOCTH.
[Mpamas u oGpatnas
NPONOPIHOHAILHOCTH
"Parmonansasie uneaa"
Konrpoasnas pabora Nel

ByKBCHHHC BbIPAKCHHA

31

[Tepemennsie. [lonycTuMeie
3HAUCHUA TTEPEMEHHBIX

Dopmyisl
Dopmylinl

Ipeobpazosanne
OYKBEHHBIX BbIPaKCHHIL,
packpeITHE CKOOOK M
npHBEIeHHE MOI0OHBIX
clraraeMbIX

[Tpeobpazosanne
OyKBEHHBIX BBIPaKeHHI,
packpbITHE CKODOK M
NPHBEICHHE MOT00HBLIX
claragMexX

[peobpazosanne
OVKBEHHBIX BRIPAKEHHIT,
PACKPBITHE CKOOOK 1
NpHBEACHHE NMOA0OHLIX
charaeMeIx

noa00p COOTBETCTBYIONIHX
TEKCTOB 1A YTEHHA, 3a1a4
JUIA pettenns, npodieMHbIx
CHTYaIHii /Ui o0CcyKaeHHs B
KJacce;

®  [pHMEHEHHE Ha
YPOKE HHTEPAKTHBHBIX (hopMm
paboTEl YyHalHXCA:
HHTEIUIEKTYAJILHBIX HTP,

| CTHMYJHPYIOUIHX

[MO3HABATCIILHYO MOTHBAalHIO
KOJTBHHKOB,

- AHWIAKTHYECKOTO Tearpa, rie

MOTYy4IEHHBIC Ha YPOKE
HAHNA OOBITPHIBAIOTCA B
TeaTpaJbHLIX MOCTAHOBKAX]

| AMCKYCCHI, KOTOpbIE Jai0T

YHANTHMCS BOIMOKHOCTH
ApHOGPECTH ONBIT BEACHHA
KOHCTPYKTHBHOTIO JHATIOTA;
rPYNnoBoii padors! wim
paboThl B mapax, KOTopble
VHaT MKOJIbHHKOB

| KOMaHHoif pabore 1

B3aHMOJICHCTBHIO C APYTHMH
JACTBEMH, VPOKH- KBECTHI.

®  BKJIKOYEHHE B YPOK

| HIPOBBIX NMPOIEIAYP. KOTOpPBIE

MOMOralT MNOLIACPKATD
MOTHBAIIO JeTel K
MOJYHCHHIO JHAHMI,
HAJTAKHBAHHIO MO3HTHBHBLIX
MEHJIMYHOCTHLIX

- OTHOIICHMI B KJ1acee,
| TOMOTAIOT YCTAHOBACHHIO

No0poKenaTeaLHOH

- armMocdepbl BO BPEMA VPOKa;

®  HHHIMHPOBAHME H
MOIEPHKKa
HCCIIEAOBATE/ILCKOH
JEATEIBHOCTH HIKOJIBHHKOB B

- PaMKax peaiinEanun HMH

HHAHBHIYAIbHbIX U
IPYINOBBIX
MCCIEN0BATCIBCKHX
APOEKTOB, HTO JACT
MIKOJTBHHKAM BO3MOKHOCTE
MPHODPECTH HABBIK
CaMOCTOATENILHOTO PeleHuA
TEOPETHHECKOiT MPOBIeMBI,
HABLIK NEHCPUPOBAHHA U
othopmaeHH COOCTBEHHBIX
Hiaeil, HaBbIK YBaWKHTEIBLHOTO



Ipeobpaszosanme
OVKBEHHBIX BRIPaKEHMIT,

33 pacKkpuITHE CKODOK M
NIpHUBEACHHE MOT0OHBIX
claraeMbIX

1 CBoiicTBa CTENEHH C
HATYPAIBHBIM MOKa3aTeIeM

35 CBOHCTBA CTCNCHH C
HATYPaJIEHLIM [TOKa3aTe/IeM

36 Croitcrsa crenenu ¢
HATYPAIBHBIM NOKa3aTe/ieM

37 MuorowieHsl

38 MuorowieHs!

39 CrosxeHne, BbIMHTAHHE,
YMHOKEHHE MHOTOWICHOB

40 Caowenne, BbIMHTAaHHE,
YMHOKEHHE MHOTOYICHOB

41 Croxenue, BBIMUTAHHE,
YMHOKEHHE MHOTOWICHOB

4 Cnoxenue, BLIMHTAHHE,
YMHOKEHHE MHOTOWICHOB

43 DopMyIIsl COKPAIEHHOTO
YMHOKCHUS

44 DopmyliLl CORPATIEHHOTO
YMHOKEHNA

45 MopPMYITBI COKPATIEHHOTO
YMHOKEHHA B

46 (DopMYJITBI COKPAIIEHHOTO
YMHOKCHHA

47 DopmyIiLl COKpAIEHNOTO
YMHOKEHNA

48 PazioxeHne MHOMOWICHOB
Ha MHOMKHTETH

49 Pa3noxeHne MHOTO'WICHOB
Ha MHOKHTE/TH

50 Pasnoxenne MHOTO'WICHOB
HA MHOMKUTCTH

51 Paznomense MHOMOWICHOB
Ha MHOXKHTEAH
"AnreGpanyeckue

52 shipaxenns” KontpoasHas
padota No2

53 ¥YpaBHeHue, npaBuia

npeoOpazoBaHia

OTHOLLICHHA K MVAHM HICAM,
oopMaeHHBIM B paboTax
JAPYIHX HCCneoBarenei,
HABBIK MYOIHYHOTO
BBICTYTI/ICHHA nepen

| ayITopUeii,

APryMCHTHPOBAHHS H
OTCTAHBAHHA CBOEH TOUKH

| 3PCHHA.



YPaBHEHMSA,
PaBHOCHABLHOCTE
YPaBHEHHI

55

57

58

61

JIuneiinoe ypasuenue ¢
0/IHOH MepeMeHHOIl,
pelIeH e JIHHEHHBIX
YpaBHEHHI

Jluneitnoe ypasuenue ¢
OIHOIT NepeMEeHHOI,
PeLICHHE JIHHCHHBIX
ypasHenuii

JInueitnoe ypasuenue ¢
OJIHOJ NepeMeHHOii,
PCLICHHE JIHHCHHBIX
ypasHeHHIT

Penrenue 3a/1au ¢ noMonibIo

Pemenne 3a1a4 ¢ noMonib0
YpaBHEHHIT

Pemrenne 3a1a4 ¢ NOMOMNIbIO
YpaBHeHHI

Pewenue 3a1a4 ¢ NOMONILIO
ypaBHCHHIT

Jluneiinoe ypasnenue ¢
JIBYMSA [IEPEMCHHBIMM H €10
rpaduk

62

65

67

68

JInneiinoe ypaBnenue ¢
JBYMA NEPEMEHHBIMU H €I
rpadmk

Cuerema ABYX JAHHCHHLIX
YPaBHEHHI ¢ IBYMA
nepeMeHHbIMH

CHeTema IBYX JHHEHHBIX
YPaBHEHHIT ¢ IBYMA
nepeMeHHbIMH

CuHcTeMa ABYX JIHHEIHHBIX
YPaBHEHHII ¢ IBYMA
nepeMeHHBIMH

CucreMa JIBYX JHHCIHHbLIX
YpPasHEHUIT ¢ 1By M
NEPEMCHHBLIMH

Pemenne cuctem
YpaBHEHHIA

Pemenne cucrem

_YpanBenuit



69

Pemenne cucrem

YpaBHEHHIT

20 Penienne Eumm i
YpaBHeHHii

7 Pewenue cucrem |

~ YpaBHEHMii

7 "Jluneitubie ypasHeHHA" |
Kontpoasnas padbota Ne3

73 Koopntmara TOUKH Ha |
npAaMoii

74 UncaoBbie MPOMEKYTKH |

75 UncaoBbie MPOMEKYTKH |
PaccrosHue Mexay AByMA

76 TOYKAMH KOOPJAHHATHOH 1
npaAMoii
PaccTosHe MEKAY ABYMSA

77 TOYKAMH KOOPJAHHATHO |
npAMoil

o [psaMoyrobHas cHeTeMa |
KOOPIHHAT HA MJIOCKOCTH

79 [pamoyronsHas cHeTEMa |
KOOPJHHAT Ha MJIOCKOCTH

20 [Tpumepst rpaduxos, |
3aaHHLIX (PopmysTamu

81 [Tpumepni rpadmkos, |
3a1auHbIX popmyamu

g2 IMpumepst rpadmkos, 1
JaaHHBIX (popmyTaMH

g3 [Tpumepul rpadikoB, |
3ajannbix Gpopmysamu

84 Yrenue rpécbﬁxés |
peasibHBIX 3aBHCHMOCTE

85 Yrenue rpadukon |
peanbHbIX 3aBHCHMOCTEH

86 [MonsTie dyHximu 1

87 ['padmk dpyHKinm l

88 Caoitcrea (pyHximii 1

89 Croifcrsa pynxumii 1

90 JIuneitnas Gpyukums 1

91 Jluneiinas dﬁymcunx |

9 TMoctpoenne rpadika i
JTHHEHHOI yHKIHN

93 [Toctpoenne rpaduka |

JuHelHoi dyHKINH



94  Ppadux pynxumm y =ix| ‘ 1
95 ~ Tpadux pynxmmm y =ix| ‘ 1
"Koopauuats 1 rpadukm.

96 Oynkiun" KonrponsHas |
padoTta Nod

[ToeTOpEeHHE OCHOBHBIX
97 MOHATHI «vHCHa | l
BBIMHCJICHHA»

[Tosropenue ocHOBHBIX

98 NoHATHIT «anredpanyeckue |
BBIPAKESHUA»
99 MTorosas KOHTpoJIbHAA {

paboTa B hopme BITP
[ToBTOpEHHE OCHOBHBIX

100 NOHATHIT «YpaBHEHHA H l
HepaBeHCTBA»
[NoBropeHne OCHOBHBIX

101 TIOHATHIT «KOOPAMHATHI H |
rpaduKH»

[ToBTOpEHHE OCHOBHBIX
NOHATHI «hyHKIHH

OBIIEE KOJIMYECTBO YHACOB
IO IPOIr'PAMME

102

102



8 KIIACC

n/n

2

Tema ypoka

KBanparHenii kopeHs 13
aHcna

[Tousrue 06
HPPANHOHALHOM
yHCe

JlecaTnunnie
MpHOTHKEHIA
UPPATTHOHATIBHBIX
uHeen
Jecsarnunsie
MPHOIHKEHHA
HPPATHOHATLHBIX
yHeen

JelicTBHTENBHBIC
qHCaa

CpaBHeHHe
JEHCTBHTEIIBHBIX MHCCTT
CpasHenue
JACHCTBHTCILHBIX HHCE

KoanuecTro vacon

Kontpoan
Bcero  nwie KHe
paborsi padors

Mpakruuec

ApudmeTnieckni
KBaJIPaTHLI KOPEeHb

10

13

14

YpagHenne Biaa X* = a

Croiicrra
apHMeTHUECKIX
KBaJIpaTHRIX KOpHEii
CroiicTBa
apHpMeTHYECKHX
KBaJIPaTHBIX KOpHeii
[TpeoGpazoBanne
YHCIIOBBIX BBIPWKSHHI,
CoJepIKarHx
KBaJIPaTHLIC KOPHH
[Ipeodpazosanue
YHCJIOBLIX BBIPAKCHHI,
COJIepIRANNX
KBaJpaTHLIC KOPHH
[peobpazoBanne
YHCIOBLIX BRIPAKCHHI,
COJICPKANTIX

Bocnurare/bHbIH KOMIIOHEHT
COACPIKAHNS MPOTrPAMMBbI

®  YCTAaHOBJICHHE

- JIOBCPHTCIIBHBIX OTHOLCHHI

MCHCLY YUHTCICM H CIo
YHCHHKaMH, CnOCOﬁCTBleIlIHX
NOSHTHBHOMY BOCIPHATHIO

- yuanmMuca Tpedosanuii 1

npOckO YHHTEA, TPHBJICHEHHIO
HX BHHMAaHHS K 00CYyAIaeMoil Ha
ypoke nadopMannm,
AKTHBIAIMN WX 1103HaBATEILHOI
NeATeTLHOCTH

® no0yKIeHHEe

IKOBHHKOB COOTIONATE Ha YPOKE
ODIIENPHHATLIE HOPMBI

- NOBEACHMA, MPpaBHIIA obnenns co

CTapmnMHy (YIHTENAMHI) H
CBEPCTHHKAMN (ILKOJLHUKAMH),
TPHHIMITBI Y4eOHOI THCHHMIUTHHB!
M CAMOOPraHH3atH;

®  [pHBICHEHHE
BHUMAHHA IKOJILHUKOB K
LICHHOCTHOMY acTIeKTY
H3YHaeMbIX Ha YPOKax sABJISHMI,
oprannsais ux pabors ¢
noaydaeMoii Ha ypoke colHaabHo

- 3naunmMoil nndopmanneii -

HHUIHHPOBAHKE e¢ 00CYIKACHHS,
BBICKQ3IBIBAHNA YHATTHMHCH
CBOCIO MHEHHA 110 €¢ NOBOJLY,
BLIPAbOTKH CBOCTO K Heil
OTHOIICHHUA;

®  JICMOJIB30BAHHE
BOCTTHTATE/ILHBIX BOIMOKHOCTEH

| cofepKaHus YMeOHOTO NpeaMeTa

HEPE3 ACMOHCTPALIHIO JICTAM
MPHMEPOB OTBETCTBCHHOTO,
IPaKAaHCKOro NOBCACHHA,

- nposBJIeHNA yesIoBekoIIobna n

JIOBpocepaeuHoCTH, Hepes
1noa00p COOTBETCTBYHONIHX
TEKCTOB JUIS YTEHMS, 3a/1a4 JUIS
PCLICHHSA, TPODICMHBIX CHTYAIMI

A OGCYNCICHHH B KJjlacce;

®  NPHMEHEHHE Ha YPOKe
HHTEPaKTHBHBIX hopM paboTsi

FSXCY. VETICEIVaIhaaE.



15

16

17

18

19

KBaJIpaTHBIC KOpHN
ITpeoGpazoBanne
YHCIIOBBIX BBIPAKEHHI,
COIEPIKATIINX
KBaJpaTHbIC KOPHH
CreneHs ¢ 1easM
MOKAa3aTesIeM

CraHgapTHas 3anichk
uncna, Pazmepel
00BLeKTOB
OKPY/KAKONIETO MHPa
(0T By1eMEeHTaApPHBIX
YacTHIL 10
KOCMHYUCCKHX
00BLEKTOB),
JUINTENLHOCTL
MPOIECCOB B
OKPYKAIOTIEM MHpe
CBolicTBa cTEneHn ¢
HEBIM MOKA3aTeNneM

CBolicTBaA CTENEHH €
1eJIBIM TIOKa3aTeNieM
CBoJicTBa CTENEHH ¢
LCIIBIM [TOKA3aTeICM
CBOMCTBA CTCNCHN ¢
[ETBIM MOKa3aTenem

CBolicTBa CTENEHH ¢
HENBbIM MTOKa3aTeIeM

26

27

29

Ksaaparueii tpéxunen
Ksazparusii tpéxuien
Pasnoxenne
KRa/IpaTHOro

TPEXHWIeHa Ha
MHOKHTEIIH

Pa3noxenne
KBaJpaTHOIoO
TPEXH/IEHA Ha
MHOXHTEIH
"KsanapaTHbie KOPHH.
Crenenn, Kpaapathstii
Tpexuien”.
KonTtpomshas pabota
Nel

Anrebpanteckas 1pods

IIOH_VCTHMMC JHAUCHHA

| HI'DP, CTHMYJIHPYIOIHX

NO3HABATEBHYIO MOTHBAIIHIO
HIKO/ILHHKOB, JIMIaKTHYECKOTO
TeaTpa, rae NoyueHHbIE Ha
YPOKE 3HaHHA 00BIrPIBAIOTCA B

S TeaTpadibHLIX NOCTAHOBKAX

JHCKYCCHIL, KOTOpBIE Ja10T
YHAUIHMCA BO3MOKHOCTE

| npHOOPECTH ONLIT BEACHHA

KOHCTPYKTHBHOTO JIHAJIOTA;
TPYNIOBOI PadoThl WM paboThl B
napax, KoTopsie y4ar
IIKOTEHHKOB KOMaHIHOI padoTte
H B3aHMOJIEHCTBHIO C IPYTHMH
JETBMH, YPOKH- KBECTEL

®  BKIIOYEHHE B YPOK
HIPOBBIX MPOLEAYP, KOTOPbIE
HOMOFAIOT MOUIePKAThL
MOTHBAIIHIO [Tl K MOTYUCHHIO
IHAHMIL, HATAKHBAHHIO

NOSHTHBHBIX MCHIHYHOCTHEIX

OTHOIICHHIT B KJIacce, MOMOTraloT
YCTAHOBJICHHIO
nodpoxenareaLHoit arMocdepel
BO BPEeMS YPOKa;

®  HHHIIHHPOBAHHE H
NO/UIePAKA HCCIRMOBATEILCKOI
JIEATETLHOCTH ILKOJBHUKOB B

| paMKax peain3aiii HMH

HIIHBHIYAABLHBIX H IPYITIOBBIX
HCCICLOBATEIBCKHX IIPOSKTOB,
HTO JACT MIKOABHIKAM
BO3ZMOKHOCTEL NPHOOPECTH HABBIK
CAMOCTOATELHOTO PCILCHHS

- TEOPETHHECKOiT MpodaeMbl,

HABBIK TCHCPHPOBAHHA H
oopmneHns coOCTBEHHBIX HIeH,
HABBIK YBAKHTIBHOTO
OTHOWICHHA K TYAHM HICAM,
othopmIIeHHEIM B paboTax Jpyrux

| Mg loBareneil, HaBbiK

nyOIHYHOTO BBICTYIIIEHHA Mepe
ayauToOpHEii, apryMeHTHPOBaHHA
H OTCTAHMBAHUA CBOCH TOUKH

IPEHUA.



nepeMeHHbIx,
BXOJIAIIHX B
anreGpanyeckue
BBIPAKCHHA

JlonycTumble 3HaYEHNA
NepeMEHHBIX,
BXOJIAIIHX B
anreGpandcckue
BBIPAKCHHS

OcHoBHOE CBOICTBO
anredpanyeckoit apodn
Coxpanenne apobei
Cokpamenne apodeii
Cokpamenue apodeii
Crnoxenne, BEIMHTAHHE,
YMHOKEHHE H JIeJIeHHE

anredpantecKknx
npobeit

36

Cnoxenne, BHIMHTAHHE,
YMHOKEHHE 0 IeTIeHHe
anredpamteckux
apobeii

Crnoxenue, BEIMHTAHHE,
YMHOMKCHHC H JICIICHHE
aredpaniecknx
npobeii

41

42

Croxenne, BEIMHTAHHE,
YMHOKEHHE H JIeIeHHe
anredpantIeCKux
apodeii
Ipeobpazosanue
BLIPAKCHMIT,
COJICPIKATITHX
anrebpanyeckue apodn

[TpeoGpazoBanne
BBIPAKEHHI,
COZEPIKAIITHX
anredpantieckue apodu
[Tpeobpazosanne
BLIPAKCHMIT,
coepHKanmx
anredpantieckne apobn
"Anrebpauteckas
apobds" KoHrponshas
paboTta Ne2




Ksajparnoe ypasienne

Henonnoe kpazpathoe
YpaBHeHHE

46

47

48

Henonunoe kBazpatnoe
ypaBHEHHE
Dopmyna KopHei
KBaJpaTHOro
YpaBHCHHS
Dopmyna kopHeii
KBaJIPaTHOIO
ypaBHenus
(Mopmya KopHeit
KBaIpaTHOTO
YpaBHEHHA
Teopema Buera

Teopema Buera

Pemenne ypaBHeHuii,
CBOAMNXCA K
KBaJIPATHBIM

55

56

Pemenne ypaBHeHHii,
CBOJANIXCA K
KBaJIPaTHEIM
[Mpocreiimme apobro-
paNHOHANLHLIC
ypaBHenus

[TpocTeitmme apoduo-
paHOHATILHBIE
YPaBHCHHSA

Pemenue TekCToBbIX
3a/1a4 ¢ NOMONILIO
KBaJIpaTHLIX
ypaBHeHui
Pemenne TeKCTOBBIX
3a71a4 ¢ NOMOMIBIO
KBaJIPaTHBIX
ypaBHEHHIH
"KeaapatHbie
ypaBHeHHA"
Konrponsnan pabora

58

Jluneiinoe ypasuenue ¢
ABYMS TIEPEMEHHBIMH,
ero rpaduk, npHMeps!
peLICHIA YPaBHEHHIT B
[EBIX MHeIax




59

61

62

67

68

69

Jluneiinoe ypasnenue ¢
ABYMS TIEPEeMEHHBIMH,
ero rpah ik, npuMepsI
peleHnA ypaBHeHHiT B
TEJIBIX HHCIaX

Jluneiinoe ypaBHeHHe €
JABYMS NEPEMEHHBIMH,
ero rpaduk, npUMepLl
peIeHid ypaBHeHIIT B
HEeJIBIX YHCaX

Pemenne cucrem aByx
JHHEIHBIX YpaBHEeHHH
¢ ABYMA MEPEeMEHHBIMH
Pewenne cuerem aByx
JMHCHHBLIX ypaBHCHHIT
¢ IBYMS 11EPEMEHHLIMH

Pemenne cucrem aByx
JHHEIHBIX YpaBHEeHHIH
C JIBYMs TIepeMEHHBIMH
[TpuMepe! perienus
CHCTEM HeJTHHEHHBIX
YPaBHEHHIH ¢ ABYMA
nepeMeHHbBIMH
[Tpumepe! penieHus
CHCTCM HEJIHHCHHBIX
YpaBHEHHIT ¢ ABYMSA
nepeMeHHbIMH
I'padmueckan
HHTEPIpeTams
VPaBHCHHA C JABYMSA
MEPEMCHHBIMH 1
CHCTEM JIHHEITHBIX
YpaBHEHHI ¢ ABYMS
nepeMeHHBIMI
I'pachiueckasn
HHTEpnpeTanmsa
YPaBHEHHSA C IBYMA
NepeMeHHLIMI 1
CHCTEM JIHHEITHBIX
YPABHEHHH C ABYMSA
nepeMeHHBIMH
PemeHne TeKCTOBBIX
327124 C MOMOTILIO
CHCTEM YpaBHEHHI
Pelenie TeKCTOBBIX
3374 ¢ NOMOMIELIO




70

CHCTEM YPaBHEHHH
Pemenne TeKCTOBBIX
3a71a4 C TOMONIBIO
CHCTEM YpPaBHEHHIT

71

72

74

75

YucnoBbie HepaBeHCTBA
W HX CBOJCTBa

Yucnosble HepaBeHCTBA
H HX CBOICTBA

Hepasencrso ¢ oanoit
nepeMenHoi

Juneiineie
HEPABEHCTBA C OTHOMH
MePeMeHHOH 11 HX
peleHHe

Jluneiineie
HEPABEHCTBA C OJTHOH
nepeMenHoi 1 nx
pemenne

76

77

JIuneiineie
HEepaBeHCTBA C OJTHOH
MepPeMeHHOI 1 HX
peleHue

CHeTeMBI THHCHHBIX
HEPABEHCTB ¢ OHOI
HEPEMECHHOI 1 MX
peienne

78

79

80

31

CHeTeMBl THHEHHBIX
HEPABEHCTB ¢ OHOI
MepeMEeHHON 1 HX
petcHme

Cucremsl JAHHETHBIX
HEPABEHCTE ¢ O/HOI
MePeMEeHHOH 1 NX
pemeHne

Hio6paxenne
pelIeHns THHEHHOTO
HEPaBEHCTBA H MX
CHCTEM Ha THCA0BOI
npaMoif
Haobpawenne
peleHna THHEHHOTO
HEPaBEHCTBA H HX
CHCTEM Ha YHCI0BOI
npAMoit

"HepaseHcTra.




Cueremsl ypasuenuii”
Kourtposnshas paborta
Ne4

TMonarue pyHkImH

86

87

88

89

ObaacTs onpeneneHns
M MHOZKECTBO 3HAYCHMI
dyaxuH

CnocoOsl 3a1aHHA
hyHkmii

I'padmk dynkuun
Croiicrsa yHKImm, nx
oToOpakeHne Ha
rpacpuke

Yreuue u nocrpoeHue
rpadukor GpyHKIHI
[pumepst rpadmkon

ymKiii,
OTPAKAIOTIHX

pe€ajibHBIC MPOTIECCHI

(DyHKIHH,
ONMHCBIBAIONIHE
NPAMYIO H 00paTHYIO
NPONOPIHOHANLHLIC
3ABUCHMOCTH, HX

rpaduin

91

MmepGona

92

IM'ineptona

97

98

I'padux Gynxuun y =
x‘)

I'padur Gyuxinmn y =
x2

@yukuun y =x*, y = x*,
y=Vxy =[x
rpahHyecKoe peleHne
YPaBHEHHH H CHCTEM
ypaBHEHHIH

Dynkun y =x7, y = x%,
y=Vxy =[x
rpadHuecKoe peieHue
YPaBHEHHIT U CHCTEM
ypasuenuii

Hrorosas koHTpOILHAA
padora B opme BITP

[ToBTOpeHHe OCHOBHLIX
MOHATHI 1 MCTO/I0B




KypcoB 7 u 8 Kiaccos,
obobmenne sHaumi

100

101

102

[ToBTOpeHHE OCHOBHBIX
MOHATHI 1 METOI0B
KypcoB 7 H & Knaccos,
obobmenne 3HaHi

[TorTOpeHHE OCHOBHBIX
noHATHIE 1 METOI0B
KypcoB 7 i 8 kaccos,
obodienne snanmii

ITosropenne 0CHOBHLIX
MOHATHIT 1 METO/I0B
KypcoB 7 1 8 Kiaccos,
obobmeHne 3HaHMil

IMosropenne 0CHOBHBIX
MOHATHIT 1 METO/IOB
Kypcos 7 u 8 knaccos,
obobnienne 3Haunii

OB[IJ,-EE KOJIMYECTBO
YACOB T10 [TPOI'PAMME

102 5




9 KJIACC

Ne

n/n

(%]

10

\ Koanuecrno yacon

Tema ypoka

PanuoHanbHBIC YHCIIA,
HppaIHOHATEHEIC
QHCA, KOHCUHBIC 1

fecKkoHeuHbIe
JlecaTnynbie JIpodH
MuoxecTBo
JICHCTBHTEIBHBIX YHCE;
NeHCTBHTEILHBIC YHCIa
Kak DCCKOHCYHBIC |
JIECATHUHBIE JIPOOH J

Bsaumuo OJAHOZHAYHOC
COOTBETCTBHE MEKY
MHOKECTBOM
JEHCTBUTEIBHBIX YHCE)
H MHOJKECTBOM TOYEK
KOOPIMHATHOI NpAMOif |
CpaBHenne
JCHCTBHTEABHBIX YHCE,
apudpMeTHUCCKIEC
JCHCTBHA C
JICHCTBHTEIBHBIMH
qHCIAMH

[pudmxénnoe
3HAUCHHC BEAHUNHEL,
TOUHOCTE NPHOJIMKCHHA

Oxpyraenne uncen
Okpyraenne uncesn

[TpHKHIKa H OlIeHKa
pe3yIbTaToB
BBIMHCIICHHIT

[Ipuknaka 1 oleHKa ‘
pe3yaLTaTOR
BLIYHCJICHMIT ‘

JInneiinoe ypasuenue.
Pemenue ypaBHeHHit,
CBOIANIHXCA K
JTHHEHHBIM

JluneiiHoe ypaBHeHHE.
Pemenune ypasHennii,

Kontpoas
Bcero nbie
padorn

IMpaxkTHuec |

Kue
padornt

Bocnurareannsiii KOMNouenrt
COEPRANNS TIPOIPAMMBI

®  YCTAHOBNEHHE
JLOBCPHUTEILHLIX OTHOLICHMIT
MEKITY YHHTEJIEM H €ro
VUeHHKaMH, CIOCOOCTBYIOMNX
NO3NTHBHOMY BOCHPHATHIO

| yuanmmucs TpeboBannii 1 npocsd

VUHTEJIA, TPHBJICHEHHIO HX
BHHMaHHA K 00Cy71aeMOif Ha
ypoke nudopMaitii, akTHBH3ann
UX N03HABATE/ILHOMN [AeATEIRHOCTH;

e nodykaenne

UIKOILHUKOB COOMOIaTh Ha YpoKe

oOTIEeNPHHATEIC HOPMBI MOBEACHHA,
npasiia OBIICHHA CO CTapLINMK
(VIHTEIAMH) H CBEPCTHHKAMH
(ITKOALHUKAMH ), TPHHITHITH]
VieOHOM JHCIHILINHLL |
CaMOOPraHH3aIHe;

®  NpHBICUYCHHE BHHMAHUA
HIKOJILHUKOB K IIEHHOCTHOMY
acrMeKTy H3y"JaeMbIX Ha ypoKax
ABJIEHUIL, OPTaHU3AIHA HX PaboThl
¢ NOJIYHaeMoit Ha ypoke
COLMAIBLHO 3HAYHMOI]
nHpopMarHeif — MHHIHHPOBaHHE
e¢ 00CYIRJACHNS, BLICKA3LIBAH K
VHAIHMHCA CBOETO MHEHHA 110 ee
MOBOY, BHIPAOOTKH CBOETO K HEif
OTHOLICHHSA

® jcronb3oBaHie
BOCITHTATEIBLHLIX BO3MOAKHOCTE
coaepkauna yuebHoro npeamera
qepes JIEMOHCTPAHIO AeTAM
NPHMEPOB OTBETCTBEHHOIO,

- FPAXKJIAHCKOTO MOBEJ1ICHHA,

TIPOABICHHA YEIOBEKOIIO0HA H
a00pocepae HOCTH, Hepes noadop
COOTBETCTBYIONHX TEKCTOB /11
YTEHHA, 3a]1a4 11 pelleHu,
npo0AeMHBIX CHTYAIHIT /U1
O0CYHICHHA B KJIACCE;

®  [IPHMCHCHHC Ha YPOKC
UHTEPAKTUBHBIX (hopm padoTsl
VHANUMXCA: HHTEJUICKTYATIbHBIX

UIP, CTHMYJIHPYIOIIHX



CBOJANMXCA K
JIHHEHHBIM

12

14

15

16

17

18

KsanparHoe ypaBHeHHe.
Peenne ypaBHeHHil,
CBOIANIHXCA K
KBAJIPATHBIM
KpajparHoe ypaBHEHHE.
Pewenne ypassenmii,
CBOJLANIMXCH K
KBa/IPaTHbIM

buksaaparubie
YpaBHEHHS

bukpaaparubie
YpaBHCHHA

[Ipumepnt pewenus
ypasHenuii TperTseii u
qeTBEPTOIl cTeneHe
pa3oKeHHeM Ha
MHOKHTETH

[Tpumeps! petenns
ypaBHEHHIi TpeTweii 1
HeTBEPTOIT cTeneHei
pas1oKeHHeM Ha
MHOKHTEIH

Pewenue apoduo-

palHOHAIbHBIX
YpaBHEHHI

19

20

Pemenue apodno-
palHOHANBHEIX
YPaBHCHHI

Pewenue rexcrosuix
3aj1ay aireGpanyeckum
METOI0M

Pemenne TeKCTOBbIX
3a1a4 aredpaniecKnmM
METOIOM

Pemenne TeKCTOBBIX
3a1a4 amreGpaniecKiM
METOI0M

"Ypasuenus ¢ onoii
nepeMeHHoil"
Konrponsnas padota
Nel

VpaBHeHHE ¢ ABYMSA
NEPEMCHHBIME H €TI0

TNO3HABATCIbHYIO MOTHBAIHIO
HIKOJTBHHKOB, JTHIAKTHYCCKOIO

| Tearpa, 1€ nojgyqueHHbIe Ha Ypoke

IHAHHA OOBINPLIBAIOTCA B
TeaTPAIbHBIX MOCTAHOBKAX:
JIMCKYCCHIT, KOTOPLIC 20T

YHamumMcsa BO3MOXKHOCTE

npHOGPECTH OMBIT BEJICHHA
KOHCTPYKTHBHOTO JIHal0ra;
rpynnoeBoii padoTel Wik padoTei B
napax, KOTopble Y4aT WKOILHHKOB

| KOMaHHoi padore i

B3aHMOJICHCTBHIO C IPYTHMH

JACTHMH, YPOKH- KBCCTHI.

®  BIIIIOYSHME B YPOK
UTPOBBIX MPOLEIYP. KOTOPBIE
TIOMOTatoT MOAEPKATh
MOTHBAIMIO JICTEH K NOJYUeHHIO
3HAHWH, HATAKHBAHHIO
MO3UTHBHBIX MEHTHMHOCTHBIX
OTHOIICHHIT B KJ1acce, NOMoraior
YCTAHOBJICHHIO 100pOIKeIaTeIbHOMH
atMoc(hepsl BO BpeMa ypoKa;

®  UHHIMHPOBAHHE N
NOAICPIRKa HCCICOBATEILCKOTH
JACATE/IBHOCTH IKOJ/ILHHKOB B
pPaMKax peajnsaiuy unMu
HHIHBHAYAILHBIX H MPYTITIOBBIX

| MCCIEI0BATEIILCKHX MPOCKTOR, ITO

JECT MKOJILHIKAM BOIMOKHOC TS
HPHODPECTH HABBIK
CaMOCTOATEIBHOTO PEHICHHA
TCOPETHUCCKOH IPODICMBI, HABLIK
TCHEPHPOBAHKA 1 OopMICHISA
COOCTBEHHBIX N/ICH, HABBIK
VBRAKHTEABHONO OTHOLICHHA K
TYHHM HIeAM, O)OPMICHHBIM B
pafoTax apyrmx uccaenosaresei,
HABBIK ITyO/IHYHOTO BRICTYTUICHHA
nepesn ayIHToOpHUei,
apryMeHTHPOBaHUA M OTCTANBAHHA
cBOEil TOUKH 3PEHHUA.



rpaduk
VpaBHeHHe ¢ IBYMSI
nepeMeHHbIMH 1 €10

rpaduk

29

Cucrema 1Byx
JIHHEHHBIX YPABHECHHII ¢
JBYMA NMEPEMEHHBIMH H
eé perieHue

Cucrema isyx
JIMHEHHBIX ypaBHenHii ¢
JIBYMSA [epeMEeHHBIMH 1
€€ pemenne

Cucrema aByx
JIMHEHHBIX YpasHCHUI ¢
JABYMA NEPEMCHHBIMY 1
€€ petenne

Cucrema aByx
JIMHEHHBIX YPaBHEHMIT €
JBYMSA MEPEeMEHHBIMH H
eé pemenne

Pemenue cuctem aByx
YpaBHEHHIi, 0HO U3
KOTOPBIX JIHHEITHOE, a
JIpyroe — BTOPoit
CTeneHn

33

)
o

Pemenue ciueteM aAByX
YPaBHEHHIH, O1HO H3
KOTOPBIX JIHHEHHOE, a
Ipyroe — BTOPoii
CTENCHH

Pewenue cucrem asyx
YpasHeHHI, 0110 N3
KOTOPBIX JIMHEHHOE, a
JIpyroe — BTopoi
CTENeHN

Pemenue cucteM IByX
YPaBHEHHIT, 0THO 13
KOTOPBIX JIHHEITHOE, a
Apyroe — BTopoi
CTENeHH

I'padputeckas
HHTEpIpeTaH
CHCTEMbI YPaBHEHHII ¢
JBYMA MEPEMEHHBIMH

PemeHue TeKCTOBbIX
3aj1a4 aaredpanHIecKuM




crocobom

Permenme TeKCTOBBIX
3aj1ay anredGpaHuecKum
crocobom

4]

"CHcTeMbl ypaBHeHHiT"
Konrponsnas padora
Ne2

Yucnossie HepaBeHCTBA
" MX cBOFiCTBA
Yncaoseie nepasencrsa
M HX CBOICTBA
JIuneiinbie HepaBeHCTBa
¢ 0/IHOIT MepeMeHHOi
HX pelueHHe

JIuneiinbie HepaBeHCTBA
¢ 0/HO# nepeMeHnoi 1
HX pemeHme

42

JIuneiinbie nepaBeHcTBa
C OHOI MepeMeHHOH 1
HX peleHHe

CHeTeMBl THHEHHBIX
HEPABEHCTE C OHOIT
NEPEMEHHOI 1 KX
petmenne

CuereMsl TMHEITHLIX
HEPABEHCTR C OHOIH
nepeMeHHoI 1 HX
penenue

45

47

48

49

CHeTeMBI THHEITHBIX
HCPABCHCTB ¢ OAHOT
nepemMennoi n ux
pelenne

Kpanparusie
HEPABEHCTBA M HX
petienme

Ksanparusie
HEPABEHCTRA H HX
pemenne
Kgeanparusie
HEPaBEHCTBA M HX
petenne
Kpaaparusie
HEPABEHCTBA H HX
pelueHue

Ksanparnsie




HEPABCHCTBA 1 MX
peieHne

53

56

59

61

I'pachmueckas
HHTEPIpeTaiA
HEPABEHCTB M CHCTEM
HEPABEHCTB ¢ JABYMSA
nepeMeHHBIMH
I'paduveckas
HHTCPIpeTanus
HEPABEHCTB M CHCTEM
HEPABEHCTB ¢ JABYMSA
nepeMeHHbIMH

"Hepagpencrsa"
Konrpoasnas pabota
Ne3

Ksajiparnunas
(ynkims, e€ rpadwmx n
cRoOiicTBa
Ksagparutinas
(yuknma, e€ rpadmk n
CBoOifcTBa
KpagparitiHas
(Gyukims, eé rpadguk 1
cBoiicTsa

[Mapabona, koopauHaTel
BEPIIHHBI Mapabobl,
OCh CHMMETPHH
napaGoibl

[TapabGouna, KoopaAHHATEI
BCPUIHHEBI Napaboibl,
OCE CHMMETPHH
napabo.isl

[Tapabouna, koopaunaTh
BEPUIHHBI NapadosbL
0Ch CHMMETPHH
napabonl

[TapaGona, KoOpaHHATEI
BEPUIHHBI napaboibl,
OCh CHMMETPHH
napadobl

[Tapabosna, KOOpaHHATEI
BEPUIHHBI napabobl,
0Ch CHMMETPHH
napaboiel

[Tapabona, koopaHHaTEl




BePUIHHLI apabosml,
OChL CHMMETPHH
napabo:bi

67

68

69

70

I'padpukn ynumin: y =
kx, y = kx + b, y=k/x,

L YEX, yEVX, yER

[padukn QyHKmii: y =
kx,y =Kkx + b, y=k/x,
y=x', y=vX, y=ix|
I'padpmkn dpynxumii; y =
kx, y =kx + b, y=k/x,
y=x, y=VX, y=iX|
I'papukn dynkumit: y =
kx.y=kx + b, y=k/x,
y=x', y=vx, y=ix|
I'papmkn pyuxunii; y =
kx, y =kx + b, y=k/x.
y=x*, y=VX, y=ix|
I'pacbukn dynximii: y =
kx. v = kx + b. y=k/x,
y=x*, y=vX, y=[|
"MOyukimun"
KonrponsHas padota

Ned

[Mousirue uuca108oii
Mocae10BaTeIbHOCTH

71

73

74

75

3ananue
nocae10BaTeIbHOCTH
PEKYPPEHTHOI
(opmynoii # opmynoit
n-ro 4wieHa
Apudmernyeckas u
reoMeTpHYeCKas
nporpeccHn
Apudmernueckas u
reoMeTpH4eCcKas
MPOrpeccHu
DopMyIbl n-ro wieHa
apudmeTHIeCcKOlt 1
reoMeTpHaecKoil
MPOTPECCHil, CYMMBI
NEPBLIX N YWICHOB
MopMmyIIbl N-To “JIeHa
apudmerTnieckoii u
reoMeTpuYaeckoii




HPOIPECCHiT, CYMMBI
NEPBLIX N HICHOB
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DopMyIIBI N-T0 HWieHa
apudMeTHYECKOIT 1
reoMeTpHYeCKOoi
NPOTrpeccHii, CyMMBl
MEPBLIX N YIEHOB
DopMyIILl N-ro WieHa
apudmernueckoii 1
FCOMETPHYECKOI
NPOIPeccHii, CyMMbI
MEPBLIX N WICHOB
MopMyIIBI N-TO WieHa
apH(MeTHYICCKOI 1
reoMeTpHYecKoll
nporpeccuii, cymmol
NEPBLIX N WICHOB
Hzobpakenne 4ieHoB
apHMeTHHECKOIT 1
reoMeTpH4ecKoii
nporpeccHii TOUKaMH Ha
KOOPIHHATHOIH
MJI0CKOCTH
N3obpaxkeHue wWiCHOB
apHPMETHUCCKOI 1
reoMeTPHYECKOI
nporpeccHii TOUKaMH Ha
KOOPIHHATHOH
MJIOCKOCTH

JInneiiHpnii 1
IKCNOHCHITHATBHLIH
pocr

CIOMHBIE MPOTEHTSI
C107HBIC TIPOLICHTDI

"Uncnoesie
nocae10BaTe/IbHOCTH"
Kontpoasnas padota
No§

[TorTOpenue,
obodneHne n
CHCTeMaTH3aIH]
3HAHHI. 3anHch,
cpaBHEHHE, ACHCTBYA C
JeHCTBHTEIBHBIMH
THCIAMH, MHCI0Bas
npamas




Iosropenne,
obobmenne n

36 CHUCTeMaTH3aIHA
3Hauwuil. Ipouentsl,
OTHOLIEHHUA, TIPOTIOPIHI |

[ToTropenue,
obobmenue 1

87 cHCTeMaTH3aIHA
3nanuil, Okpyrictue,
npubHKeHne, oleHKa

[osropenmne,
obobmenue u
CHCTEMaTH3allHA
88 3nanuil. Pewenne
TCKCTOBBIX 3a/1at
apHPMETHICCKUM
crnocodom

ITosTopenmue,
obobuieHme n
cHCTEMATH3allHA
89 3Hanuil. Pemmenne
TEKCTOBBIX 3aat
apHMeTHIECKHM
criocodom

[TogTopeHue,
obobuieHue n
CHCTeMAaTH3alHA
90 3Hauui, Peienue
TEKCTOBBIX 3aj1a
apudmeTHUCCKUM
cnocodbom
[Mosropenue,
obobuenue n
CHCTEMATH3AITHS
JHAHHI.
[peobpazoBanue
anaredpanIecKHx
BBIPAKCHHI,
JONYCTHMBIC 3HAUYCHHA
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IlosTopenne,
obobnieHne n
CHCTeMaTH3aIHA
92 JHAHHIL.
[TpeobpazoBanne
azredpanieckux
BBIPAKEHHH,
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JIONMYCTHUMBIC 3HAYCHHA

[TosTOpenue,
obobmenue u
cHUCTeMAaTH3aIHA
JHAHHH.
[IpeobpazoBanne
anredpaHIecKux
BBIPAKCHUIH,
JOMYCTHMBIC 3HAYCHHA
[Tosropenue,
obodnenue n
cHCTeMaTH3AIS
JHAHHIL
[Ipeobpaszoranne
anredpanaecKux
BLIPAKCHUH,
JIONMYCTHMBIC 3HAYEHHS

ITosTopenmue,
obobnieHue 1
CHCTeMAaTH3alHA
3HaHH, OyHKIHM:
nocTpoeHne, CBoiicTBa
H3YYEeHHBIX (YHKIIHIT

[osTopenue,
obodmeHHE 1
CHCTEMaTH3AlHA
3Hauui, OyHkumm:
MOCTPOEHHE, CBOIHCTBA
H3YUeHHBIX QYHKIHIH

Hrorosas KoHTpoILHAsA
pabota

[osropenne,
obobmenne n
CHCTeMaTH 3l
JHaHui, OyHKINN:
nocTpoeHue, CBOHCTBA
H3YUCHHBIX YHKIIHIT
[osropenue,
obobuienue n
cHcTeMaTH3AIS
Hannil, OyHxknnn:
NOCTPOEHHE, CBOIICTBA
H3YHEHHBIX (YHKIIHI
[ToeTOpenue,
obobmeHHe 1
cHUCTeMaTH3allig




snannii. I'paduueckoe
peteHie ypapHeHui 1
HX CHCTEM
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[ToBTopenne,
obobmenue 1
cHCTEMATH3AHA
3xHanuii. ['paduueckoe
pCIICHHE YPaBHCHHIT 1
HX CHCTCM
[Tosropenue,
obobnenue n
cHcTeMaTH3AINA
3nanuil. ['paduieckoe
peleHue ypasHeH i 1
HX CHCTEM

OBHIEE KOJIHYECTBO
YACOB [10 IIPOI'PAMME
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