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HOACHUTEJIBHASA 3AIIUCKA
N3meHenus paboueid mporpaMmbl IO TMpeaMeTy «Aunredpa» s 7-9 kjgacca BHECEHBI B

COOTBETCTBHU ¢ (enepanbHOi paboueii mporpammoii o mpeamery «Anrebpa» (ID 1033737)
Ha ypOBHE OCHOBHOTO 00IIero 00pa3oBaHus

Ha u3yuenue yuebHOro Kypca «Anredpa» orsoaurcst 306 gacon: B 7 kiacce — 102 gaca (3
yaca B Heneno), B 8 kiacce — 102 yaca (3 gaca B Henento), B 9 kimacce — 102 gaca (3 gaca B
HEJEIIIO).

COJEP)KXAHUE OBYYEHUA
7 KIIACC

Yucsa ¥ BbIYUCICHUSA

JpoOu OOBIKHOBEHHBIE M ACCATUYHBIC, MEPEXO0Jl OT OMHOW (OPMBI 3aMHMCH APOOCH K
npyroi. IloHsATHE palMOHaIBLHOTO YKCIIA, 3alIMCh, CPABHEHHE, YIIOPSAIOUMBAHUE PALIMOHAIBHBIX
yucen. ApumeTndeckrue IeHCTBUS C pallMOHATBLHBIMU YKCIIaMH. Perienne 3a1aq u3 peaibHOM
NPaKTUKU Ha 4acTu, Ha APOOH.

Cremnenb ¢ HaTypaJbHBIM IOKa3aTeJeM: ONpeJeleHrne, MpeoOdpa3oBaHNe BhIpaKEHUI Ha
OCHOBE OTpE/IEICHHUS, 3aUCh OOBIIUX YKcen. [IpoIeHThl, 3amuch MPOLEHTOB B BUIE APOOH U
Ipobu B BUJIE MPOLEHTOB. Tpu OCHOBHBIE 3aJjaud HA MPOILEHTHI, pEelICHHE 3a7ayd U3 peajbHOI
MPaKTUKH.

[IpuMeHeHne NPU3HAKOB ACIUMOCTH, PA3JI0KEHUE HA MHOKHUTENIHN HATYPAIbHBIX YHCEIL.

PeanbHbIe 3aBUCUMOCTH, B TOM YHCIIE IPsMasi M 0OpaTHast IPOMOPLHUOHATIBHOCTH.

Anredpanyeckne BbIPaKeHUS

IlepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAKEHUs C IIEPEMEHHOM. JlomycTHMBbIE 3HAYEHUs
nepeMeHHbIX. [IpeacTaBneHue 3aBUCUMOCTH MEXAYy BeIMYMHAMU B BUIe (HOPMYIbL.
Boruucnenus no ¢popmynam. I[IpeobpazoBanre OyKBEHHBIX BBIPAXEHHUN, TOXXKIECTBEHHO PaBHbIC
BBIpaXXEHUsI, TIPaBUJIa NMPeoOpa30BaHUs CYMM M IPOU3BENIEHUM, IPaBHUia PACKPBITUS CKOOOK U
NPUBEICHUS TOJOOHBIX CIaraeMblIX.

CBolicTBa CTENEHH C HATYPAJIbHBIM MOKA3aTEIEM.

OpnHowieHbl 1 MHOrowieHbl. CteneHb MHOrouieHa. Cllo)KeHHE, BBIUUTAHUE, YMHOKEHHE
MHOTOWIEHOB. POpMyIbl COKPAIlEHHOTO YMHOXKEHHMS: KBaJapaT CYMMbl M KBaJpaT Pa3HOCTH.
®opmysa pa3HOCTH KBaIpaToB. Pa3ioxkeHne MHOTOWIEHOB HA MHOXKUTEIH.

YpaBHeHUs1 1 HEPABEHCTBA

VYpaBHeHUe, KOPEHb ypaBHEHHUs, MpaBUia MpeoOpa3oBaHUsl YpaBHEHHsI, paBHOCHIBHOCTD
YpaBHEHUU.

JIuneliHOE ypaBHEHHME C OIHOW IIEPEMEHHOM, 4YMCIIO KOPHEW JIMHEWHOIO YpaBHEHUS,
pellieHre JMHEWHbIX ypaBHeHHH. CocTaBieHHWE YpaBHEHUW IO YCJIOBHIO 3aaaud. PermeHue
TEKCTOBBIX 33/J1a4 C IOMOIIbIO YpaBHEHU.

Jluneiinoe ypaBHEHHE C OBYMs TMEpeMEHHBIMH W ero rpaduk. Cucrema JBYX JIMHEHHBIX
yYpaBHEHHMI € JBYMs INEpeMEHHBIMHU. PeleHue cucteMm ypaBHEHHH CIOCOOOM IOJCTaHOBKH.
[Ipumeps! penieHns TEKCTOBBIX 3a7a4 ¢ TOMOILBIO CUCTEM YPAaBHEHHI.

DOyHKIUHA

Koopaunara touku Ha mpsimoil. UucioBble NpoMexyTKH. PaccTrosiHue Mexay IByMst
TOYKaMHU KOOPAUHATHOU IIPSMOM.

[IpssmoyronpHas cucrema kKoopauHart, ocu Ox u Oy. AGcrucca M OpJWHAaTa TOYKH Ha
KoOpAMHATHOM miockocT. [Ipumeps! rpadukoB, 3amaHHbIX (Gopmynamu. UreHue rpaduxos
peanbHbiXx 3aBucuMocTeil. [lonstue ¢ynkmuu. ['padux ¢yHkmuu. CBoicTBa (QyHKIUI.
Jlunetinas ¢ynkuus, e€ rpaduk. ['padux pynkuuu y = IxI. I'paduueckoe perienue nuHeHHBIX
YpaBHEHUH U CUCTEM JIMHEUHBIX YPABHECHUI.



8 KJIACC

Yucsa ¥ BbIYUCICHUSA

KBaaparueiii kopeHb u3 uucia. [loHstue 00 wuppanuoHaabHOM 4YHcie. JlecaTuunbie
npUOIKEHUS UPPAIMOHATBHBIX uncen. CBolicTBa apuMETHUECKUX KBAJAPATHBIX KOPHEW U HX
IpPUMEHEHHE K MpeoOpa3oBaHUIO YHCIOBBIX BBIPAXKEHHM M BBIYUCIECHUSAM. JlelicTBUTEIbHBIE
yHcIa.

CreneHb C 1ebIM MoKa3aTesaeM 1 €€ cBoiicTBa. CTaHIapTHAs 3aMUCh YUCTA.

Aaredpanyeckue BbIpasKeHHUs

KBaaparHbIil TpEXUIIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOXKHUTEIIH.

Anrebpanueckast 1poOb. OcCHOBHOE CBOHCTBO anreOpandeckoit apobu. CioxkeHue,
BbIUMTAaHUE, YMHOXXEHHE, JelieHue anreOpandeckux IpoOeil. PannoHanbHble BbIpaXeHUS U UX
npeoOpa3oBaHue.

YpaBHeHUs1 1 HEPABEHCTBA

KBanparnoe ypaBHeHue, (opMyna KOpHEH KBaapaTHOro ypaBHeHus. Teopema Buera.
Pemenue ypaBHEHHMIA, CBOASIIMUXCA K JMHEWHBIM H KBaapaTHbIM. [Ipocteitmme apoOHO-
palroHaIbHBIE YPABHEHUS.

['padmyeckas mHTEpHpeTalns ypaBHEHUN C JABYMS MEPEMEHHBIMH M CHCTEM JIMHEWHBIX
YPaBHEHUN C IBYMs INEpEeMEHHbIMU. lIpuMepbl pelleHHs CHCTEM HEIUHEHHBIX YPaBHEHUH C
JBYMSI IIEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyeckKiuM CocoOoM.

UucnoBble HepaBeHCTBA W HUX CcBoilcTBa. HepaBeHCTBO ¢ OJHONW NEPEMEHHOM.
PaBHOCMIBHOCT HepaBeHCTB. JIuHeilHble HEpaBEHCTBA C OAHOM mnepeMeHHOW. Cucrtemsl
JIMHEWHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM.

DOyHKIUHA

[Tonsitue gynkuu. O6nacTh onpeneaeHUus U MHOXKECTBO 3HaueHHH (yHKImH. CriocoOb
3amanus QyHKIUH.

I'padpux dynaxkmuu. Utenue cpoiicTB GyHkumu mo e€ rpaduxy. IIpumepsr rpaduxon
(GYHKUINH, OTpaXKaIOLUX PEaTbHbIC TPOIECCHI.

OYHKIINY, ONMUCHIBAIOIINE MPSAMYI0 U OOpaTHYI0 MPOMOPIHMOHATIbHBIE 3aBUCUMOCTH, MX
rpadpuxu. OyHkmuu y = x2, y = x3, y = Vx, y=Ixl. I'paduueckoe peuieHne ypaBHEHUN U CHCTEM
YpaBHEHUU.

9 KUIACC

Yucsa v BbIYUCICHUSA

PanmonaneHble uncia, UppalMoOHANIbHBIE YHCA, KOHEUHbIE U OECKOHEUHbIE JeCATUYHBIC
npoOu. MHOXECTBO JEHCTBUTENBHBIX 4YHCEN, JCHCTBUTENBHBIC 4YHCIIa KakK OECKOHEUHBIC
JNecsTUUHble  apoOu. B3auMHO  OIHO3HAYHOE  COOTBETCTBHE  MEXAY  MHOXECTBOM
JIEUCTBUTEIIbHBIX YUCET U KOOPAUHATHOM MPSAMO.

CpaBHEHHE JEHCTBUTEIBHBIX YHCEN, apU(PMETHYCCKHUE NEUCTBUS C JCHCTBUTEIHLHBIMHU
YUCJIaMHU.

Pa3mepsl 00BEKTOB OKpYXKAlOIIET0 MHpPA, AJUTEIBHOCTh IMPOILIECCOB B OKpPYKAIOIIEM
MHpE.

[Tpubmmk€HHOE 3HAUYEHUE BEJIWYUHBI, TOYHOCTh NpuOMKeHus. OKpyriieHHue Yucen.
IIpukuaka u oLleHKa Pe3yJIbTaTOB BHIYMCICHUM.

YpaBHeHUs1 1 HEPABEHCTBA

JInnelinoe ypaBHeHue. PelieHne ypaBHEHUN, CBOAAIIMXCA K JIMHEWUHBIM.

KBagpatHoe ypaBHeHue. Pemenue ypaBHEHMH, CBOIAIIMXCS K  KBaJapaTHBIM.
bukBanpatHoe ypaBHeHue. Ilpumepsl pelieHus ypaBHEHHM TPETbe M YETBEPTOU CTEICHEH
pa3yIoKEHUEM HAa MHOXKHUTEIIN.

Pemenne  npoOHO-paliOHANBHBIX  ypaBHEHHH.  PemieHMe  TEKCTOBBIX  3a/a4y
anreOpanvdecKuM METOOM.



VYpaBHeHHe C ABYMSI NEpeMEHHBIMH U ero rpaduk. Pemenue cuctem AByX JMHEHHBIX
YPaBHEHHH € ABYMs IIEpEMEHHBIMU. PerieHne cucrteM IByX ypaBHEHMH, OOHO U3 KOTOPBIX
JUHEWHOe, a Jpyroe — BTOPOH cTemneHu. I'paduueckas HHTEpHpeTaus CUCTEMBbl YpPaBHEHHH C
JBYMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 aJIreOpanyeckiuM CrocoOoM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne NMHENMHBIX HEPABEHCTB C OJHOM IIepeMEHHOHN. PelleHne CUCTEM JIMHEHHBIX
HEpPaBEHCTB C OJIHOM mepeMmeHHoW. KBaaparHele HepaBeHCTBa. ['paduueckass MHTEpIpETaIUs
HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS [IEPEMEHHBIMH.

DOyHKIUHA

KBanparuunas ¢ynkuus, e€ rpadpuk u cBoiictBa. [lapabGona, KOOpIMHATHI BEPILIUHBI
napaboJIbl, 0Ch CAMMETPHUH TTapadoITbL.

I'paduku Gpymkmmii: y = kx, y =kx + b, y = k/x, y = x3, y = Vx, y = x| , # ux cBoiicTBa.

YucioBble MOCIEI0BATEIBLHOCTH H NPOrPeccun

[ToHsiTHE YKMCIIOBOM MOCIENOBATEIBHOCTH. 3a/laHUE MOCIIEIOBATEILHOCTH PEKYPPEHTHOM
dopmynoit u popmysoi n-ro uieHa.

Apudmernueckass M reomerpudeckas — nporpeccud.  Popmyibl  n-TO  4iI€Ha
apru(MEeTHUECKON U TeOMETPUYECKON MPOTPECCHil, CyMMBI MIEPBBIX 7 YJICHOB.

N300pakeHne 4iIeHOB apu(METHUECKOM W TEeOMETPHYECKOM IMPOTrpeccHuil TOYKaMH Ha
KOOpPJMHATHOM IIOCKOCTH. JINHEHHBIN U SKCIIOHEHIIMATIBLHBIA pocT. Cl10KHBIE IPOLIEHTHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IIPOT'PAMMbBbI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Ppe3yJbTAaThl OCBOCHHUS TIpOrpaMMbl y4eOHOTO Kypca «Aunredpar»
XapaKTEepU3YIOTCS:

1) naTpuoTHYecKkoe BOCIIUTAHNE:

NpOsIBIICHUEM MHTEpeca K TMPOLUIOMY M HACTOSIIEMY pPOCCHUHCKONH MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTMXKECHHSM POCCHMCKMX MAaTEMaTUKOB M POCCUHCKOU
MaTeMaTUYECKOH IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTIXKEHUN B IPYTHX HayKaxX U MPUKJIAJIHbBIX
chepax;

2) rpa;kIaHcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBHIMIOJHEHHUIO OOSI3aHHOCTEH TpaKAaHWHA M pealu3allid ero Ipas,
IpEJCTaBICHUEM O MaTeMaTHYeCKHX OCHOBAaX (YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBIICHUU, TPOIEAYp TPa)KTaHCKOro oOIIecTBa (HapUMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O00CYXXJEHUIO ITUYECKUX MpOOJeM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JOCTHXKEHUMN
HayKH, OCO3HAHUEM BaXKHOCTU MOPATbHO-3TUYECKUX MPUHIUIIOB B JEATEILHOCTH YUYEHOTO;

3) TpyaoBoe BOCIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHUE B PEHICHUU MPAKTUYECKHX 3a/ad MaTeMaTU4eCKOu
HAIPaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MaTeMaTHUYECKOTO 0O0pa30BaHUs Ha MPOTSKEHUH Bcel
KU3HU JJIs1 YCIEITHON MPOECCHOHATBHON JAEITETbHOCTA U PA3BUTHEM HEOOXOIUMBIX YMEHHIA,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYaIbHOW TPAaeKTOPUH OOpa3oBaHUA U
YKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEH;

4) acTeTnYecKoe BOCIIUTaHHE:



CIOCOOHOCTBIO K SMOLIMOHAJIBHOMY W AICTETHYECKOMY BOCIPHUATHIO MaTEMaTHYECKHX
00BEKTOB, 3a/1a4, PELICHUH, pacCyKI€HHH, YMEHUIO BUAETh MAaTEMaTHUECKHE 3aKOHOMEPHOCTH B
UCKYCCTBE;

S) HeHHOCTH HAYYHOT'O MO3HAHMS:

OpHUEHTAIlMEeH B NEATENFHOCTH HAa COBPEMEHHYIO CHUCTEMY HAay4YHBIX MpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs YEJNOBEKa, NPUPOABI M OOIIECTBAa, IMOHUMAaHUEM
MaTeMaTHYECKOM HayKH KakK cgepbl YelOBEUECKOW MEesTeTbHOCTH, JTAaloB €€ pa3BUTHS H
3HAYUMOCTH JUIsl PA3BUTHUS LUBUJIN3ALMHU, OBJIAJICHUEM SI3bIKOM MAaTEMAaTHUKU U MaTeMaTH4YECKOU
KyJIbTYpOH Kak CpEICTBOM II03HAHHWS MHUpPA, OBJAJACHUEM IPOCTEHIIMMM  HaBbIKaMU
HCCIIEIOBATEIBCKOMN NEATEIbHOCTH;

6) ¢usnueckoe BocnuTanme, (OpMHpPOBaHHE  KYJIbTYPbl  3A0POBbS W
IMOLMOHAJIBHOIO 0JIaronoJIy4us:

TFOTOBHOCTBIO IPUMEHATH MAaTEMaTUYECKHE 3HAHMS B HHTEPECAX CBOETO 3J0POBbBS,
BEJICHUS 37I0POBOTO 00pasa >KM3HU (37I0pPOBOE MHUTAHHUE, COATAHCHPOBAHHBIN PEKUM 3aHATUN U
OTIbIXa, peryisipHas (Qu3MuecKass aKTUBHOCTBH), C(POPMHUPOBAHHOCTHIO HaBbIKa pedIeKCHH,
IIPU3HAHUEM CBOETO IIPaBa Ha OIIMOKY M TAKOI'O >K€ IpaBa APYyroro 4ejaoBeKa;

7) 3K0JIOrH4YecKoe BOCIIUTAHHE:

OpHEHTalMe Ha MPUMEHEHHE MAaTeMaTHMYeCKUX 3HAHWH AJs peleHus 3ajad B o0jacTu
COXPAHHOCTH OKPYXKAIOLIEH cpefpl, IUIAHUPOBAaHUs IIOCTYIIKOB M OLICHKH HMX BO3MOXKHBIX
HOCJIEACTBUM Ul OKpY’Karollel Cpesbl, 0CO3HAaHHUEM IJI00AJIBHOIO XapakTepa 3KOJOIMYECKUX
npoOJeM U MyTel uxX pereHus;

8) apanranusa K N3MEHAOIUMCH YCIOBHAM COLHAIbHOI M NIPUPOIHON cpelbl:

TFOTOBHOCTBIO K JCHCTBUSAM B YCJIOBHUSAX HEOIPEAEIEHHOCTH, MOBBILICHUIO YPOBHS CBOEH
KOMIIETCHTHOCTH 4€pe3 IMPAKTUYECKYIO JCSATCIBHOCTh, B TOM YHCIE YMEHUE YUUTBHCS y OPYIHX
Jrofied, MpuoOpeTaTb B COBMECTHOM JEATEILHOCTH HOBBIC 3HAHUS, HAaBBIKM M KOMIETCHIIUHN W3
OIbITA IPYTHX;

HE00XO0IUMMOCTBIO B ()OPMHUPOBAHUN HOBBIX 3HAHHM, B TOM 4Hcie (HOpMyTupoBaTh UICH,
HOHATHS, THIOTE3bl 00 00BEKTaxX U SABJICHMSX, B TOM 4YUCIIE PaHee HEU3BECTHBIX, OCO3HABAThH
neGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYalMIO, BOCIHPUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTHPOBATH NPHUHUMAEMBIE DPELICHUS H
necTBus, GOpMyJINPOBaTh U OLIEHUBATh PUCKHU U NOCIEACTBUS, (POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHHBePCAJIbHbIE YUeOHbIE NeliCTBUS

ba3oBble Jlornyeckue AeicTBHA:

® BBIBIATH M XapaKTepU30BaTh CYLICCTBEHHbIEC MPU3HAKU MAaTEMaTHYECKUX OOBEKTOB,
MOHSTUM, OTHOIIEHUH MEXIy MOHSTUSIMH, (HOPMYIHPOBATH OMpEIENICHUsS MOHITHUMH,
yCTaHaBJIMBATh CYLIECTBEHHBIH MPU3HAK KJIACCH(HUKAIIMK, OCHOBAHMS JJIs1 00001IeH s
Y CPaBHEHUs, KPUTEPUHU IPOBOJUMOIO aHAIN3A;

® BOCIPHHHUMATH, (DOPMYIHPOBATh U MPEOOPA3OBHIBATH CYXKICHUS: YTBEPIUTEIbHBIC U
OTpHIIATENIbHBIC, €IMHUYHBIC, YACTHBIE U 00IIKE, YCIOBHEIC,

® BBIABIATH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMOCBS3H U MPOTUBOPEUns B (hakTax,
TAHHBIX, HAOMIONCHHSIX W YTBEPXKICHHSX, MpEnjarath KPUTEPHH HJS BBISBICHHUS
3aKOHOMEPHOCTEN ¥ TPOTHUBOPEUHIL;

® jienaTh BBIBOJABI C MCMOJIB30BAaHUEM 3aKOHOB JIOTHUKH, JEAYKTHUBHBIX M MHAYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUEHUHN 110 aHAJIOTHH;

® pa30dupaTh JOKa3aTeNbCTBA MaTEMaTHUYECKUX YTBEPXKAEGHUNH (MpsAMbIE U OT
MIPOTUBHOTO), IIPOBOJIUTH CaMOCTOATENIbHO HECJIOKHBIE JI0Ka3aTesIbCTBa
MaTeMaTHYeCKUX (HAaKTOB, BHICTpAaWBATh AapPTYMEHTAIMIO, TPUBOIUTH TMPUMEPHl U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKACHUS;



BBIOMpATh CIOCO0 pemeHus: y4eOHOW 3amayd (CpaBHHMBAaTh HECKOJIBKO BapHUaHTOB
pemieHus1, BEIOMpaTh HanbosIee MOAXOAAIINN C YYETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KpUTEPUEB).

Ba3oBrble ucciaenoBareJLCKHeE AelCTBUA:

UCIIONIb30BAaTh  BOMPOCHl  KaK  HCCIENOBATENIbCKHI ~ MHCTPYMEHT  MO3HAHUSA,
dbopmynupoBaTh BOIIPOCHI, ¢bukcupyromue IIPOTUBOPEUHE, npobiemy,
CaMOCTOSITENIFHO yCTAaHABJIMBAaTh HMCKOMOE U JaHHOE, (OpMUPOBaTH THIIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UIUIO, MHCHHE;

IPOBOJUTH TI0 CaMOCTOSITEIbHO COCTaBICHHOMY IUIaHY HECIOXKHBIH HSKCIEPUMEHT,
HEOOJIBIIIOE HCCIIEJIOBAHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKOTro
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEX]TY COOOM;

CaMOCTOSATENbHO  (popMynupoBaTh 0000IIEHHS ©  BBIBOABI IO  pe3yJbTaTaMm
NPOBENEHHOTO HAOIIOJICHHS, UCCIICOBaHUS, OLIEHUBATh JOCTOBEPHOCTh IMOJTYYSHHBIX
PE3yNIbTaTOB, BHIBOJOB U 0000IIECHUIA;

IIPOTHO3UPOBATH BO3MOYKHOE Pa3BHTHE MPOIIECCA, & TAK)KE BBIIBUTATH TIPEITIOI0KECHHUS
0 €ro pa3BUTUU B HOBBIX YCIJIOBHSIX.

Pabora ¢ nnopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh M M30BITOYHOCTh MH(OpMALMU, JaHHBIX, HEOOXOAUMBIX
JUISl peLIEHUs 3a1a4H;

BBIOMpATh, aHATU3UPOBATh, CHCTEMATU3MPOBATH U HMHTEPIPETUPOBATH MHPOPMALIUIO
Pa3IUYHBIX BUJIOB U OPM MPEACTABICHUS;

BBIOMpATh (hOpMy MpeaCcTaBICHH HH(POPMAITUN U UIUTIOCTPUPOBATH PEIIaeMble 3a1aun
CXeMaMH, IuarpaMMaMu, HHOU rpaukoi U X KOMOMHAIIMSIMH;

OLICHUBATh HAJAEKHOCTh MHGOPMAIIUU IO KPUTEPUSIM, MPEATIOKEHHBIM YUUTENIEM HIH
c(hOpMyJIHMPOBAHHBIM CAMOCTOSITENILHO.

KoMMyHHKaTHBHbBIC YHHBeEpPcaJIbHbIe YUeOHbIe JeHCTBHUSA:

BOCHPUHHUMATh U (OPMYIHPOBATH CYXKJICHHS B COOTBETCTBHHU C YCIOBHSAMH H IIETSIMU
oOIIeHHs, SICHO, TOYHO, TPaMOTHO BBIpaKaTh CBOIO TOUYKY 3pPEHHS B YCTHBIX H
NUCbMEHHBIX TEKCTAaX, J1aBaTh MOSACHEHH 10 X0y pPeIIeHHs 3a1a4l, KOMMEHTHPOBATh
HOJTYYCHHBIH Pe3yJIbTaT;

B X0JIe 00CYKJIEHHsI 331aBaTh BOMPOCHI IO CYLIECTBY 00CYKIaeMOM TeMBbI, TPOOJIEMBI,
pemaeMoi  3aJayM, BbICKAa3blBaTh WJEW, HAICJIEHHbIE Ha TIOMCK peIlIeHHs,
CONOCTABIATh CBOM CYXJACHHS C CYKICHUSMH JPYIMX YYacTHHKOB JHAJIOTa,
Oo0OHapy>KUBaTh Pa3IMuMe U CXOACTBO MO3ULIMH, B KOPPEKTHOH (opme PopMyIHpOBaATH
pasHOTIacusi, CBOU BO3PAKCHHUS;

NPEICTaBIATh PE3yAbTAThl PEIICHUS 3a/1a4M, SKCIEPUMEHTA, UCCIeIOBaHUsA, IPOCKTa,
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUICHUS € Y4E€TOM 3a7ay IMpe3eHTAUud U
0COOEHHOCTEN ayIUTOPHH;

NOHUMATh M HCIIOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW W WHAWBUIYAIBHON pabOTHI
IPY PELICHNH YYeOHBIX MaTeMaTHYEeCKUX 3a/1a4;

NPUHUMATP 11€7b COBMECTHOH JEATEIbHOCTH, INIAHUPOBATh OPraHU3alNI0 COBMECTHON
paboTbl, pacmpenensaTh BHUIB paboOT, JOrOBapuBaThCS, OOCYXKIaTh MpoIece H
pe3yabTaT paboThl, 0000IIaTh MHEHHUS HECKOJIBKHX JIIOJICH;

y4acTBOBaTh B TPYIMNOBBIX (opmax paboTsl (00cyxaeHHs, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBl U JPYTHE), BBHIIOIHATH CBOIO YacTh pabOThl U KOOPIMHHPOBATH
CBOM JICHCTBUS C APYTMMH WICHAMH KOMaH[IbI, OIICHUBATh KA4eCTBO CBOETO BKJIAJa B
00N TPOIYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YUACTHUKAMU B3aUMOJICHCTBHUS.

PeryasiTuBHbIe YHUBepPcaJbHbIe YUeOHbIe 1eHCTBUSA
Camoopranmn3anus:

CaMOCTOSITENIFHO COCTAaBJIATH IUIAH, aJTOPUTM pEIICHHS 3agadd (MM €ro 4acTh),
BBIOMPATh CIOCOO pEIICHHS C YYETOM HUMEIOIMUXCS PECYpCOB M COOCTBEHHBIX



BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C Y4ETOM
HOBOI MHGpOpPMAIIHH.
CaMOKOHTPOJIb, IMOLIMOHAJILHBII HHTEJJICKT:

® BJAJETh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yabTaTa pPelIeHUs
MaTeMaTHUUEeCKOH 3aJ1auu;

® [peABUAETH TPYAHOCTH, KOTOPBIE MOT'YT BO3HHUKHYTh IIPH PELICHUM 3a7a4d, BHOCHUTH
KOPPEKTHBBI B AEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, HAIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

® OLEHUBATh COOTBETCTBHE PE3YJbTAaTa ACATECILHOCTH IIOCTABICHHOU LIEJIM U YCIOBHM,
OOBSICHATh MPUUYMHBI JOCTHKEHMSI MM HEJOCTM)KEHHUS LENU, HAaXOOUTh OIIMOKY,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

HPEAMETHBLIE PE3YJIbTATHI

K xoniy oOydeHuss B 7 kJjacce OOydYarOMIMICS TMOJYYUT CIEIYIONIUE TMPEIMETHBIE
pe3yJIbTaThI:

Yuciia 1 BBIYMCICHUSA

BbImonHATh, couyeras YCTHbIE M NUCbMEHHBIE MPHUEMBI, apH(pMETHUYEeCKUe NCHCTBUS C
palrOHAIBHBIMH YHCIAMHU.

HaxoauTe 3HaueHWs] YHCIOBBIX BBIPAKEHUH, NMPUMEHATH pa3HOOOpas3HbIE CHOCOOBI U
npu€éMbl BBIUMCICHHUS 3HAUYEHUU JPOOHBIX BBIPAKEHUHN, COJEp)KalIMX OOBIKHOBEHHBIE U
NeCATUYHbIE TPOOH.

[TepexoauTh OT OMHOM (HOPMBI 3aMKMCH YUCEN K APYro (mpeoOpa3oBhIBaTh NECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B YaCTHOCTH B OECKOHEYHYIO
JECATUYHYIO APOOB).

CpaBHUBATh U YIOPAIOYNBATH PAllMOHAIbHBIE YHCIA.

OKpyriasTh 4yncia.

BbINOMHATE NPUKHUIKY U OLIEHKY pe3yjbTaTa BBIUMCIEHUM, OLEHKY 3HAYEHUM YHMCIOBBIX
BBIPKEHUI. BBIMOIHATE JENCTBUS CO CTENEHSAMHU C HaTypaJbHBIMHU MTOKA3aTEISIMHU.

[IpumeHATh NpU3HAKY IETUMOCTH, Pa3I0KEHUE HA MHOXKUTEIN HATYpaIbHBIX YHCEN.

PemaTte NpakTUKO-OPUEHTHUPOBAHHBIE 3a/]aud, CBS3aHHBIE C OTHOIIEHUEM BEJIMYUH,
IIPONOPLUOHAIEHOCTBIO BEIMUMH, IPOLEHTAMH, MHTEPIPETUPOBATh PE3YJIbTAThl PELICHUs 3a1a4
¢ Y4ETOM OrpaHUUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTpUBaEMbIX OOBEKTOB.

Auaredpanyeckue BbIpasKeHHUs

Hcnonp30BaTh anre0OpanyecKyro TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B Mpoliecce
OCBOCHHS y4eOHOTO MaTepuaa.

HaxoauTs 3HaueHus: OYKBEHHBIX BBIPQXKEHUN IIPH 3a/IaHHBIX 3HAYEHHSIX IEPEMEHHBIX.

BrimonsaTe npeoOpa3oBaHus 1EJI0r0 BhIPaKEHUs] B MHOTOWIEH NMPUBEACHUEM MOA0OHBIX
CJIaraeMbIX, paCKPBITHEM CKOOOK.

BbINONHATE yMHOXKEHHME OJHOYIEHAa HA MHOTOYIEH M MHOTOWIEHAa HAa MHOTOYJIEH,
IPUMEHSTH (HOPMYIIBI KBaJpaTa CyMMbI U KBaJjpaTa pa3HOCTH.

OcylecTBISTh pa3IoKEHUE MHOIOWIEHOB Ha MHOXXMTEIW C IOMOIIBIO BBIHECEHHUS 3a
CKOOKHM OOIIEro MHOXKHUTEJS, TPYNIUPOBKHU CIaraeMblX, MPUMEHEHUsT (OpMYJ COKpaIEHHOIO
YMHOXEHHUS.

[TpumensTh npeoOpa3oBaHUS MHOTOWIEHOB U pEUIeHHs] pPa3IMyHBIX 3a1ad U3
MaTEMaTUKH, CMEXHBIX IIPEMETOB, U3 PEATIbHOM PAKTUKH.

Hcrnonb30BaTh CBOWCTBA CTETICHEH C HATYpaJIbHBIMU MMOKA3aTeIsIMHU ISl PeoOpa3oBaHus
BBIPAKCHU.

YpaBHeHUs1 1 HEPABEHCTBA

Pewiars yiMHENHbIE ypaBHEHUs C OJHOM IIEPEMEHHOW, NPUMEHs IIpaBuia Iepexona OT
UCXOJIHOTO YpaBHEHUS K pPaBHOCWIbHOMY eMy. lIpoBepsATh, fABIISIETCS JIM YUCIO KOpPHEM
YpaBHEHHUS.

[TpumensTh rpaduueckre METOIbI P PEIICHUH JTUHEHHBIX YPaBHEHUN U UX CUCTEM.



[TonGupats npuMepsl ap YuCell, SIBISIONUXCS PEIICHUEM JIMHEHHOTO YpaBHEHUS C IBYMS
IIEPEMEHHBIMH.

CtpouTh B KOOpPAMHATHOM IJIOCKOCTH TpauK JMHEHHOTO YpaBHEHHS C JABYMS
NIEPEMEHHBIMH, TOJIb3YACh I'PaQMKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemats cucteMbl ABYX JIMHEHHBIX YpaBHEHUN C ABYMs INEPEMEHHBIMH, B TOM YHCIE
rpaguvecKy.

CocTaBnaTh M pemarh JUHEHHOE ypaBHEHUE WIM CHUCTEMY JIMHEHHBIX ypaBHEHHMH IO
YCIOBUIO 3a/la4¥, HWHTEPIPETUPOBAaTh B COOTBETCTBHMM C KOHTEKCTOM 3aJadd IOJy4YCHHBIN
pe3ynbTar.

DOyHKIUHA

N3o0paxkxaTh Ha KOOPAMHATHOM NPAMOM TOYKH, COOTBETCTBYIOUIME 3aJaHHBIM
KOOpAMHATAM, JIy4Hd, OTPE3KH, WHTEPBaJbl, 3alUCBIBATh YHCIOBBIE IIPOMEXKYTKH Ha
aIreOpanyeckoM si3bIKe.

OrmedaTs B KOOPAMHATHOM IIJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpPAMHATaM, CTPOUTH
rpaduku uHeHHbIX QyHKIMHA. CTpouTh rpaduk GyHKIuu y = IXI.

OnuceiBaTh € IOMOIIBIO (YHKIMH HM3BECTHBIE 3aBUCUMOCTH MEX]y BEIMYMHAMU:
CKOPOCTb, BpEMs, PacCTOSIHHME, II€Ha, KOJIMYECTBO, CTOMMOCTH, IPOU3BOJIUTENBHOCTh, BpeMH,
00BbEM paboTHI.

Haxoaute 3HaueHne QyHKIMM 110 3HAYCHUIO €€ apryMEeHTa.

[Torumate rpaduveckuii coco0 MPeACTaBICHUs] W aHalnW3a WHPOPMAIMH, W3BJIEKATh U
HUHTEPIPETHPOBATH UHPOPMALIMIO U3 TPAPHUKOB peaTbHBIX IPOIECCOB U 3aBUCUMOCTEH.

K xonmy oOydeHuss B 8 kiacce OOydarOMIMICS MOJYYUT CIEIYIOIINUE TMPEIMETHBIE
pe3yJIbTaThI:

Yuciia 1 BIYMCICHUSA

Hcnonp30BaTh HayalbHBIE IPEACTABICHHS O MHOYKECTBE JCHCTBUTENBHBIX YHUCEN IS
CpaBHEHMsI, OKPYIJIEHUS M BBIYUCIEHHH, M300paxaTb AECHCTBUTEIbHBIC YHMCIA TOYKAMHU Ha
KOOPJHMHATHOM IIPSIMOMA.

[IpuMeHATh TOHATHE apU(PMETHUYECKOIO KBaJPATHOTO KOPHS, HAXOAUTh KBaJpaTHBIC
KOPHH, UCHIOJIB3Ys MIPU HEOOXOAUMOCTH KAJIBKYIATOP, BHIIOIHATH PEoOpa30oBaHus BIPAKECHHH,
CoJlepKalIuX KBaJpaTHbIE KOPHHU, UCIIOJIb3Ys CBOWCTBA KOPHEH.

Hcnonp3oBark 3amucu OOJIBIIMX M MajblX YHUCET C MOMOUIbIO JECATUYHBIX ApoOeil u
creneHen yucia 10.

Aaredpanyeckue BbIpasKeHHs

[IpuMeHATh NOHATHE CTENEHHW C LENbIM II0Ka3aTeJeM, BBIIOJIHATh IPeoOpa3oBaHUs
BBIPAXEHU, COAEPIKALUX CTEIIEHU C LIETbIM [T0KA3aTEIEM.

BBINONHATE TOXIECTBEHHBIE NPEOOpa30BaHMs PALMOHAIBHBIX BBIPAXKEHUH Ha OCHOBE
IpaBuI JHCTBUN HAJl MHOTOUJICHAMH M aIreOpandecKuMu IpOoOsIMH.

PacknaapiBaTh KBapaTHBIN TPEXUICH HA MHOKHATEIH.

[IpumensTe npeoOpa3oBaHUS BBIPAKEHUH I pELICHWs Pa3IUYHBIX  3a7ad U3
MaTEMAaTHKH, CMEXHBIX IIPEIMETOB, U3 PEAIbHON NTPAKTUKH.

YpaBHeHHUs M HEPaABEHCTBA

Pemare nuHelHbIE, KBaApaTHbIE YPABHEHUS U PALIMOHAIBHBIC YPABHCHMS, CBOASIINECS K
HUM, CUCTEMBI IBYX YPAaBHEHHUH C IBYMS IEPEMEHHBIMHU.

[IpoBOaUTH MpoOCTEHIINE UCCIENOBAaHNS YPABHEHUN U CUCTEM YPAaBHEHU, B TOM YHUCIE C
OpUMEHeHHEeM TIpaduUecKuX TpeACTaBICHUN (yCTaHABIMBATh, HWMEET JIM ypaBHEHHUE WIH
CHCTEMa YPaBHEHHH PEIICHUs, €CIIM UMEET, TO CKOJIBKO, U MPOYEE).

[lepexoauths OT cioBecHOW (OPMYIMPOBKH 3aaud K e€ anredpanyeckol mojenu c
IIOMOLIBI0 COCTABJICHUS YPABHCHMSI WJIM CHCTEMBl ypPaBHEHWMH, WHTEPIPETUPOBaTh B
COOTBETCTBUU C KOHTEKCTOM 33/1a4yl MIOJyYEHHBIN pe3ysbTar.

[TpyuMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHMS, OLICHKH, PEIIATh JIMHEHHBIC
HEpaBEHCTBA C OJHOM NEPEMEHHOM M HMX CHUCTEMBl, [aBaTh TIpa(UUEcKyl0 HIUIIOCTPALUIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CHCTEMbI HEPAaBEHCTB.



DOyHKIUUH

[lonumath ¥  HUCHOJB30BaTh (DYHKUMOHAIbHBIE TOHATHA M S3bIK  (TEPMHUHBI,
CHUMBOJIMYECKHE O003HAUEHUs), ONpEAeATh 3HAaYeHHWE (YHKIMM 1O 3HAYCHUIO apryMeHTa,
oTpeNeNsTh CBOMCTBA (DYHKIMU 110 € rpaduKy.

CrpouTtsb rpaduku 3IeMeHTApHbIX GYHKINUN BUA:

y=kix,y=x2,y=x3y=Kkl,y= X, ONHCHIBATH CBOMCTBA YHCIOBOM ¢byHKIMU 1O €8
rpaguxy.

K xoniy oOydeHus B 9 kJacce OOydYarOIIMICS MOJYYUT CIECIYIONIUE TMPEIMETHBIE
pe3yJIbTaThI:

Yuciia 1 BBIYMCICHUSA

CpaBHMBATh U YIOPSIOUYMBATh pallMOHAIbHBIEC M HPPALIIOHAIBHBIC YHCIIA.

BrimonHaTe apudmernueckue AEHCTBUS C pallMOHAIBHBIMHU YHMCIaMH, COYeTas YCTHBIE U
NUCbMEHHBIE TIPUEMBI, BHITIOTHSITH BEIYUCICHHS ¢ UPPALlMOHATIBHBIMHU YUCIAMH.

HaxoauTh 3HaueHusi CTENEeHel ¢ IeNbIMH MOKa3aTeasIMU U KOPHEH, BHIYUCIATh 3HAUCHUS
YHCJIOBBIX BBIPAKEHUM.

OkpyrisTh JAEWCTBUTEIbHBIE YHCIIA, BBIMOJIHATH NPUKUAKY pE3ysibTaTa BBIYHUCICHHM,
OLICHKY YMCJIOBBIX BBIPQXKCHUM.

YpaBHeHUs1 1 HEPABEHCTBA

Pemate nuHelHble ¥ KBaJpaTHBIC YypaBHEHMs, YpPaBHEHHs, CBOJAIIMECS K HHM,
npocTeiiire ApoOHO-paluOHAbHBIE YPABHEHUS.

Pemate cuctembl ABYX JMHEHHBIX YpaBHEHUH C JIByMsI IIEPEMEHHBIMH M CHCTEMBI JIBYX
YpaBHEHHUM, B KOTOPBIX OJJHO YpPaBHEHUE HE SIBJIIETCS JTUHEHHBIM.

Pemate TekcToBbIe 3amauM  anreOpanyeckKMM CHOCOOOM C TOMOIIBIO COCTaBJICHUS
YpaBHEHHUS WJIM CUCTEMBI IBYX YPAaBHEHUH C IBYMS IIEPEMEHHBIMU.

[IpoBoauTH NpOCTENIINE UCCIEAOBAHUSA YPABHEHUM U CUCTEM YPaBHEHHUH, B TOM YHCIIE C
NpPUMEHEHHEM Trpa@UuecKux IMpeacTaBieHu (ycTaHaBIMBaTh, MMEET JIM YpaBHEHUE WIIU
CUCTEMA YPaBHEHUH PEILIEHUS, €CIIU UMEET, TO CKOJIBKO, U IPOYEE).

Pemars nuHeliHble HEpaBEHCTBA, KBaJApaTHbIE HEPABEHCTBA, H300pa)kaTh peElICHHE
HEPABEHCTB Ha YMCJIOBOM IPSIMOM, 3allUChIBATh PEIIEHUE C IIOMOILBIO CUMBOJIOB.

Pemarp cuctembl JHMHEWHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAIOIINE
KBaJpaTHOE HEPaBEHCTBO, M300pa)kaTh pEIICHHE CHUCTEMbl HEPAaBEHCTB HA YMCIIOBOW MPSMOM,
3aMKChIBaTh PEIICHHUE C TIOMOIIbIO CHMBOJIOB.

Hcnonp30BaTh HepaBeHCTBA IIPU PELIEHUH Pa3IMYHBIX 331a4.

DOyHKIUHA

Pacno3naBate GyHKINU U3y4eHHBIX BUAOB. [I0Ka3bIBaTh CXEMaTHUECKH PACIIONIOKEHUE Ha
KOOPJIMHATHOM TIJIOCKOCTH TpadukoB QYHKIMMA BUAa: y = kx, y = kx + b, y = k/x, y = ax2 + bx +
¢, vy =x3, y=1x, y = lxl, B 3aBUCHMOCTH OT 3HauYeHHi1 KO>QDUIHEHTOB, OMUCHBATH CBOACTBA
byHKIHHA.

Crpouth U HM300pakaTh CXEMATUUYECKU TpapUKH KBaJIpPaTUUHBIX (YHKIUI, OMUCHIBATH
CBOMCTBA KBaJPAaTUYHBIX (PYHKITUH 1O X IpauKam.

Pacno3naBate  KBajpaTWyHyl0 (QYHKUMIO 1O (opmyle, MTPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUH U3 pealbHOU KU3HU, PUIUKU, TEOMETPHUH.

YucioBble MOCIEI0BATEIBLHOCTH U NPOrPeccun

Pacno3naBaTh apu(MEeTHUECKYI0 U F€OMETPHUYECKYIO MPOTPECCUM MPHU Pa3HbIX criocodax
3a/laHusl.

BbINOTHATE BBIYUCIEHUS C HCHOJIb30BaHUEM (GOpPMYN N-ro wieHa apumeThuyeckorl u
T€OMETPUYECKOU IPOTrPECCUl, CyMMBI IIEPBBIX N YWICHOB.

N300paxarh 4ieHbl MOCIEe10BAaTEIbHOCTH TOUKaMH Ha KOOPIUHATHON TIIOCKOCTH.

Pemats 3amaun, cBsI3aHHBIE C YMCIIOBBIMM IIOCJIEN0BATENBHOCTIMYU, B TOM YMCIIE 33J1a4H
13 peajbHOM XU3HU (C UCTIOIB30BAaHUEM KATBKYIISATOPA, TU(PPOBBIX TEXHOJIOTHI).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
HaumMmeHoBaHue pa3aesioB M TeM (mudposbIe)
Ne n/n P Kontpoabnsie IlpakTuueckue bp
MPOrpaMMblI Bcero o0pa3oBaTeJbHbIE
padoThI padoTbI
pecypchl
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3 ¥PaBHCHHA H HEPABEHCTBA 20 ! https://m.edsoo.ru/7f415b90
bubmunoreka LIOK
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8 KUIIACC
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padoThI padoTbI
pecypchl
bubmunoreka LIOK
. 1
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) Uucna u BeraucieHus. CTEIEeHD ¢ IEIbIM 7 bubmunoreka LIOK
IoKas3areyieM https://m.edsoo.ru/7f417af8
3 AnrebpanuecKue BHIPAKCHHUS. 5 | bubnuorexa [IOK
KBanpatHblii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnreOpandecKkre BhIpaKCHHUSI. 15 | bu6nuoreka [JOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHcTBa. KBagparHbie 15 | bubnmoreka [JOK
yYpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bu6nuoreka [JOK
YPaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 .H 12 1
VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa https-/m.edsoo.ru/7f417af8
bu6mmoreka [IOK
) .
8 YHKLH. OCHOBHBIC NOHATHS 3 https://m.edsoo.ru/7f417af$
bubmunoreka LIOK
) 4
? yHiuuH. quCI0BbIC pyHKLHH ) https://m.edsoo.ru/7f417af$
bubmunoreka LIOK
1 IT 1
0 OBTOpeHHe it 0000uIeHIe 6 https://m.edsoo.ru/7f417af$
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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padoTshI padoThI
pecypcsl
| Yucna u BeuncieHus. JlelCTBUTEIbHBIE 9 bubmuorexa [JOK

qucia

https://m.edsoo.ru/7f419d08




) VYpaBHEHUs 1 HEPABEHCTBA. Y paBHEHUS C 14 ) bubmmoreka [JOK
OJIHOM MIEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 14 | bubnnorexka HOK
YPaBHEHHH https://m.edsoo.ru/7f419d08
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4 1 1
6 HCJIOBBIE MOCJIEI0BATETbHOCTH 5 hitps-//m.cdsoo.ru/Tf4 19408
7 [ToBTOpenue, 06001IeHNE, CHCTEeMaTH3aIUs 18 | bu6mmoreka [IOK
3HAHUU https://m.edsoo.ru/7f419d08
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
IMOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC
KouunyecTBO 4acoB JJIeKTPOHHBbIE
uuppoBbIe
Nen/m Tema ypoka Kontpoabubie IIpakTuueckue p
Bcero oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchbl
1 [ToHsiTHE palMOHAIBLHOTO YHCIIA 1
) Apudmernueckue 1eiCTBUS € |
palroOHAIBHBIMH YHCIAMU
3 Apudmerndeckue 1eHCTBUS € |
palroOHAIBHBIMH YKCIAMU
4 Apudmerndeckue I1eUCTBUS C 1




paluoOHaJIbHBIMU YUCJIaMU

Apudmerndeckue A1eUCTBUS C

> palrOHAIBHBIMH YKCIAMU
6 Bxonnas koHTpOJIbHAS paboTa
7 CpaBHeHue, ynopsi04MBaHue
palKOHATBHBIX YUCEI
g CpaBHeHMe, yNOPSAI0YMBAHUE
palMOHATIBHBIX YUCEI
CpaBHeHMe, yNOpsAI0YMBAHUE
? palOHAIBHBIX YUCEI
10 CreneHb ¢ HaTypaJbHBIM [10Ka3aTEIEM bubmmorexa HOK
https://m.edsoo.ru/7f4211de
11 CreneHb C HATypaAJIbHBIM MTOKa3aTeIeM bubmmorexa [TOK
https://m.edsoo.ru/7f421382
12 CreneHb C HATypAJIbHBIM MTOKa3aTeIeM bubmmorexa [TOK
https://m.edsoo.ru/7f42154e
13 CreneHb ¢ HATypaJIbHBIM MTOKa3aTeIeM bubmorexa [TOK
https://m.edsoo.ru/7f4218be
14 CreneHb C HATypaAJIbHBIM MTOKa3aTeIeM
s Pemenne 0CHOBHBIX 3auz[aq Ha 1po0w,
MPOLICHTHI U3 PEATbHOU MPAKTUKU
16 Pemrenne oCHOBHBIX 3auz[aq Ha J1po0u,
MPOLICHTHI U3 PEATbHOU MPAKTUKU
17 Pemienne ocCHOBHBIX 3avz[aq Ha J1po0u,
MIPOLIEHTHI U3 PEabHON MPAKTUKU
18 Pemenne ocHOBHBIX 3a/1a4 Ha IpooOH,

MIPOLEHTHI U3 PEATBHON MPAKTUKHU




IIpu3Haku nenumocTy, pa3ioKeHus Ha

19
MHO>KUTEH HAaTypaJIbHbBIX YUCEIl
20 [Ipu3Haku qeMUMOCTH, Pa3I0KECHUS HA
MHO>KUTEIH HATypaIbHBIX YUCEI
)1 Peanbubie 3aBucumoctu. [Ipsamas u
oOpaTHas MPONOPIMOHATHPHOCTH
» Peanpubie 3aBucumocTu. [Ipsmas u
oOpaTHas MPOTOPIIMOHATHPHOCTH
” Peanpubie 3aBucumocTu. [Ipsmas u
oOpaTHast MPOTMOPIHOHATBHOCTH
o4 Peanbubie 3aBucumoctu. [Ipsmas u
oOpaTHas MPONOPIMOHATHPHOCTH
25 KonTtponbHast pabora o Teme
"PanmonanpHrle ynciaa”
Bbu6nuoreka [JOK
26 bykBeHHBIE BBIpAKEHUS
https://m.edsoo.ru/7f4 1feec
7 [Tepemennsie. JlomycTuMBbIe 3HAYCHUS
MEPEMEHHBIX
28 DopmyJibl
29 Dopmyisl
[IpeobpazoBanmne OYKBEHHBIX BBIPAKCHUH,
30 acK € CKOOOK efieHue 1mnojaoo bubmmorexa LHOK
BITH Y TIPUBEJICHUE TIOJOOHBIX
packp p https://m.edsoo.ru/7f41fafa
clIaraeMbIX
[IpeobpazoBanme OYKBEHHBIX BBIPAKCHUH,
bu6mmoreka [IOK
31 PacKpbITHE CKOOOK M IIPUBEACHUE TI0TI00HBIX
https://m.edsoo.ru/7f41fd70
cllaraeMbIX
32 [IpeoOpazoBanne OyKBEHHBIX BBIPAKECHUH,




packpbIiTHE CKOOOK U TIPUBEIEHUE TIOJOOHBIX
cllaraeMbIX

[IpeobpazoBanre OyKBEHHBIX BBIPAKECHUH,

33 packpbIiTHE CKOOOK U TIPUBEIEHUE TTOJOOHBIX
cjaraeMbIX
34 CBoliCTBa CTENEHH C HATYPATbHBIM bubnnorexa [HOK
MoKa3arejieM https://m.edsoo.ru/7f421382
35 CBoliCTBa CTENEHU C HATYpaIbHbIM bubmmoreka [JOK
MOKa3aTejieM https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTENEHU C HATYypaIbHBIM bubanorexa HOK
IOKa3aTeiieM https://m.edsoo.ru/7f4218be
bu6mmoreka [IOK
37 Maorounerer https://m.edsocI)_.Iru/7f42276e
38 Maorounerer Eﬁ;ﬁfﬁggﬁmzz%o
39 CnoxeHue, BBIUUTAaHUE, YMHOKEHHE bu6mmoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 CroxeHue, BBIYUTaHNUE, YMHOKEHUE bubanorexa HOK
MHOTOYJICHOB https://m.edsoo.ru/7f422¢cc8
41 CnoxeHue, BBIUUTaHUE, YMHOKEHHE Bbu6nuoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
4 CnoxeHue, BBIUUTAaHUE, YMHOKEHHE bu6mmoreka [IOK
MHOT'O4JICHOB https://m.edsoo.ru/7f423182
43 DopMyIIbl COKPALIEHHOTO YMHOXKEHUS bubmmorexa [TOK
https://m.edsoo.ru/7f42432a
44 DopMyIIbl COKPALIEHHOTO YMHOXKEHUS bubmmorexa [OK

https://m.edsoo.ru/7f42464a




bu6nmuoreka [JOK

45 DOpMYJIEI COKPAIIEHHOTO YMHOMKCHHS https://m.edsoo.ru/7f424c12
46 DopMyJIbl COKPAIIEHHOTO YMHOXKEHUS bubmorexa HOK
https://m.edsoo.ru/7f424fd2
47 DopMyIIbI COKPALIEHHOTO YMHOXKEHUS bubmmorera LHOK
https://m.edsoo.ru/7f4251d0
48 PaznoxeHnne MHOTOUYJICHOB Ha MHOKHUTEITH bubmorexa HOK
https://m.edsoo.ru/7f423312
49 PaznoxeHnne MHOTOUYJICHOB Ha MHOKHUTEITH bubmorexa HOK
https://m.edsoo.ru/7f4237fe
50 Pa3znoxxeHne MHOrO4JI€HOB HA MHOKUTENHU bubmorexa HOK
https://m.edsoo.ru/7f4239de
51 PaznoxeHnne MHOTOUYJICHOB Ha MHOKHUTEITH
57 KontponbHas padoTa o Teme
"AnreOpandeckue BeIpaKeHuUs"
53 YpaBHeHue, npaBuiia Ipeoodpa3zoBaHus
ypaBHEHUS, PABHOCHJIBHOCTh YPABHEHHIT
54 JIuneiinoe ypaliHeHHe C OJTHOM VnepeMeHHop”I,
pelieHue JIMHEHHBIX YpaBHEHU I
55 JIuHeitHoe ypaBHEHUE C OJTHOW NMEPEMEHHOM, bubanorexa HOK
pEllIeHHE JIMHENHBIX YPaBHEHHI https://m.edsoo.ru/7f420482
56 JIluneitnoe ypaliHeHHe C OJIHOM unepeMeHHofI,
pEllIeHNE JIMHEWHBIX YPaBHEHHI
57 Pemienne 3aga4d ¢ moMoIIbIO YpaBHEHUI bubmmorexa [TOK
https://m.edsoo.ru/7f42064¢e
58 Pemenue 3aga4 ¢ momoIbo ypaBHEHUH bubnnorexa LIOK

https://m.edsoo.ru/7f420806




bubmnorexa [JOK

59 Pemenue 3aga4 ¢ momoIbo ypaBHEHUH hitps-//m.edsoo.ru/7f420920
60 Pemenue 3aga4 ¢ momoIbo ypaBHEHUH bubmorexa LIOK
https://m.edsoo.ru/7f420e6e
61 JIuHeitHoe ypaBHEHUE C IBYyMS bubanorexa HOK
NEPEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427¢32
2 JIuneitHOe ypaBHEHUE C IBYMS bubmmoreka [IOK
MEPEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema IByX JINHEMHBIX YPABHEHHI C bubanorexa HOK
JIByMS IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 CucreMa IByX JUHEUHBIX YPaBHEHUH C
JBYMsI IIEPEMEHHBIMU
65 Cucrema 1ByX JUHENHBIX YPaBHEHUI €
JBYMsI IIEPEMEHHBIMU
66 Cucrema 1ByX JUHEHHBIX YPaBHEHUI €
JIBYMsI IIEPEMEHHBIMU
67 Pemenne cucrem ypaBHEHUMA bubmorexa HOK
https://m.edsoo.ru/7f4284de
68 Pemienue cucrem ypaBHEHUM bubmorexa HOK
https://m.edsoo.ru/7f42865a
69 Pemienue cucrem ypaBHEHUM bubmorexa HOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEHUN
71 Pemenue cucrem ypaBHEHHI
7 KonTtponpsHas padora no teme "JIuneiinole bubnuoreka [JOK
ypaBHeHuUs" https://m.edsoo.ru/7t421044
73 Koopnunara Touku Ha npsamoit bubmuorexa [JOK




https://m.edsoo.ru/7f41de76

bubmuorexa [JOK

74 4
MICHOBRIC TIPOMERYTIEH https:/m.edsoo.ru/7f41dff2
75 UucnoBbie TPOMEKYTKH
76 Paccrosinue Mexy 1ByMst TOUKaMu
KOOPJMHATHOU IIPSAMOM
77 Paccrosinue Mexny AByMs TOUKaMH
KOOPAUHATHOU MPSIMOi1
78 [IpsimoyrosipHas cucreMa KOopAuHaT Ha bubmmoreka [IOK
ILUIOCKOCTHA https://m.edsoo.ru/7f41el6e
79 [IpssMoyronbpHas cucreMa KOOpAUHAT HA bubnuoreka [JOK
IIJIOCKOCTH https://m.edsoo.ru/7f41e42a
bu6mmoreka [IOK
II
80 pUMepHI TpapHKOB, 3aJaHHBIX (POPMYIaMU hitps://m.cdsoo.ru/7i41c8a8
bu6mmoreka [IOK
1 II
8 PHMEPBI IPAQUKOB, 3ATAHHEIX (OpMyNaMH https://m.edsoo.ru/7f41ed80
82 [Ipumeps! rpadukoB, 3a1aHHBIX GopMyTamMu
83 [Tpumepsl rpadukoB, 3aAaHHBIX HOpMyTaMu
bubmuorexa [JOK
84 u i
TeHHe IrpauKOB peasIbHbIX 3aBUCUMOCTEH hitps://m.cdsoo.rw/7f4 lea24
85 Urenue rpavkoB peanbHbIX 3aBUCHMOCTEN
bu6mmoreka [IOK
II
86 OHATHE QyHKILHH https://m.edsoo.ru/7f41ef06
87 I'paduk pynkun
bu6mmoreka [IOK
88 Csoit i
BoffcTRa kI https:/m.edsoo.ru/741078
89 CsaoiicTBa GyHKIUI bubmuorexa [JOK




https://m.edsoo.ru/7f41f1fe
. bubmmoreka [IOK
20 Jluneiiias QyHiLA ! https://m.edsogru/7f427282
. bubnnorexa [HOK
o1 Jluneiiias QyHiLA ! https://m.edsocI)_.Iru/7f427412
. bubanorexa HOK
92 [Toctpoenue rpaduka TuHEHHON QyHKIIH 1 https://m.edsogru/7f426dle
93 [Noctpoenue rpaduxa nuHelHON QyHKINN 1
94 I'padux pynkuum y =Ixl 1
95 I'padpux pynkuum y =Ixl 1
96 KonTtponsHnas padora o teme "KoopauHatsl | bubmmoreka [JOK
u rpaduku. OyHKIIAN" https://m.edsoo.ru/7f41f50a
97 IToBTOpEHNE OCHOBHBIX MOHATHI U METOOB | bubnuoreka [JOK
Kypca 7 kiacca, 00001IeHIe 3HAaHHA https://m.edsoo.ru/7f429c6¢
03 IToBTOpEHME OCHOBHBIX MOHSATUN U METOA0B | bubnnorexa [HOK
Kypca 7 kiacca, 00001eHrue 3HaHUIA https://m.edsoo.ru/7f429f32
99 [ToBTOpEHME OCHOBHBIX MOHITHI U j\/IeTO,Z[OB | bubmmoreka [JOK
Kypca 7 kiacca, 000011eH1e 3HaHUIA https://m.edsoo.ru/7f42a0e0
100 IToBTOpEHNE OCHOBHBIX MOHATHI U METOOB | bubnuoreka [IOK
Kypca 7 kiacca, 00001IeHIe 3HAaHHHA https://m.edsoo.ru/7f42a27a
101 Hroroas koHTpoabHAs paboTa 1
102 [loBTOpEHNE OCHOBHBIX MOHATUI U METO/I0B | bubmmoreka [IOK
Kypca 7 kiacca, 00001IeHre 3HAaHHA https://m.edsoo.ru/7f42a900
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
8 KIIACC
Ne n/m Tema ypoka KosmnuecTBo yacos JJIeKTPOHHBbIE




uudposbie

Beero Kontpoabubie IIpakTuueckue 06pa3oBATELHbIE
padoTbI padoThI pecypent
1 KBanpatHblii KOpeHb U3 UnCIia 1 bubmorexa HOK
https://m.edsoo.ru/7f42d452
bubnnorexka [HOK
2 [Tonsarue 06 UpparOHAIEHOM YHCIIE 1 hitps://m.c dsocI)_.Iru 420322
3 JecsiTuunble MPUOTMKEHUS |
UPPALMOHATIBHBIX YHCET
4 JecsiTuunble MPUOTHMKEHUS |
UPPALMOHATIBHBIX YHCET
5 JlelicTBUTENbHBIC YKCIIa 1
6 CpaBHEHHE ICHUCTBUTENBHBIX YHCEIT 1
7 CpaBHeHUE 1EHCTBUTENBHBIX YNCEI 1
8 Bxonnas koHTpoJIbHAS paboTa 1 1
9 VYpaBHeHue Buaa x? = a 1
10 CBoiicTBa apu(PMETHICCKUX KBAJAPATHBIX | bubanorexa HOK
KOpHEHN https://m.edsoo.ru/7f42d862
1 CaolicTBa apu(pMeTHUYECKUX KBAPaTHBIX | bubmmoreka [JOK
KOpHEM https://m.edsoo.ru/7t42d862
12 [IpeobpazoBaHre YNCIOBBIX BHIPAKCHHI, | bubnuoreka [IOK
coepiKalluX KBagpaTHbIE KOPHU https://m.edsoo.ru/7f42dd26
13 [IpeobpazoBaHme YUCTOBBIX BHIPAKCHUH, | bubanorexa HOK
COJIepKallUX KBaJIpaTHbIE KOPHU https://m.edsoo.ru/7f42ded4
14 [IpeobpazoBaHre YNCIOBBIX BBIPAKECHHIA, | bubmmoreka [IOK

coJIepXKaliuX KBaJapaTHbIe KOPHU

https://m.edsoo.ru/7f42e0be




15 [IpeobpazoBaHre YNCIOBBIX BBIPAKCHHIA, bubmmoreka [IOK
coeprKalux KBaJgpaTHbIE KOPHU https://m.edsoo.ru/7f42e262
16 CreneHs ¢ 1eIbIM ITI0Ka3aTeIeM bubnnorexa LIOK
https://m.edsoo.ru/7f4354a4
CranpapTHas 3anuch uncia. Pazmepsl
OBEKTOB OK ro MU T
17 :HeMeHTapri)}(])i(IZI(:JTI;f[ z([)o KOI:Z?VI(:‘IGCKI/IX bubnnorexa LIOK
00BEKTOB), JUIUTEILHOCTE IIPOLIECCOB B Wt o LD RS
OKpY>KalollleM MUupe
18 CBoiicTBa CTENEHH C IIEJIBIM ITOKa3aTelIeM bubnnorexa LIOK
https://m.edsoo.ru/7f435648
19 CBOMCTBA CTEIIEHHU C IIENBIM ITOKa3aTeaeM buGnnorexa LIOK
https://m.edsoo.ru/7f435648
20 CBoiicTBa CTENEHH C IIETIBIM IT0Ka3aTeIeEM bubmorexa LOK
https://m.edsoo.ru/7f435648
21 CBOICTBA CTEIIEHHU C I[EILIM ITOKA3aTEIEM bubmmorexa [IOK
https://m.edsoo.ru/7f43599a
22 CBOICTBA CTEIEHHU C I[ELIM ITOKA3aTEIEM bubmmorexa [IOK
https://m.edsoo.ru/7f435ed6
23 KBanpaThslii TpéxuneH
24 KBanpatublii TpéxuieH
75 PaznoxeHune kBaipaTHOro TpEXUJIEHA HA bubnnorexka [HOK
MHOXUTEIIN https://m.edsoo.ru/7f42fd38
26 Pa3znoxxeHne kBagpaTHOro TpEX4ieHa Ha bubmmoreka [JOK
MHOXXUTEIIN https://m.edsoo.ru/7f42fd38
7 KonTtponsHas padota mo Temam bu6mmoreka [IOK

"KBanpatusie kopau. CTeneHu.

https://m.edsoo.ru/7f42ec80




KBanpathslii Tpexunen"

bubanorexka HOK
28 Aurebpancckas Apook https://m.edsogru/7f430382
29 JlomycTrMple 3HaYCHHSI IEPEMEHHBIX,
BXOJISIINX B aIreOpandeckue BhIpasKeHUs
30 JlonycTrmble 3HaYeHHsI TIEPEMEHHBIX,
BXOJIALINX B alredpandeckue BoIpakeHus
a1 OCHOBHOE CBOMCTBO areOpandecKoi bubmmoreka [JOK
Ipodu https://m.edsoo.ru/7f4308e6
. bubmmoreka [JOK
32 Coxpamenne HPOGeH https://m.edsoil.ru/7f430a8a
33 Coxpatuerthe xpobeit l}?tlffsJ:I/P/Ir(r)lfcllcsaogr?lﬁfBOfM
. bubmmoreka [JOK
34 Cokparerie 1podeit https://m.edsocl)l.ru/7f430f44
35 CroxeHue, BBIYNTaHUE, YMHOKEHUE U bubmmoreka [JOK
JIeTICHUE aJIreOpandecKux apooei https://m.edsoo.ru/7f43128¢c
36 CrnoxeHue, BBIUUTaHUE, YMHOKEHUE U bu6mmoreka [IOK
JeJIeHre aredpandeckux apooeit https://m.edsoo.ru/7f4315¢c0
37 CroxeHue, BBIMUTaHUE, YMHOXKEHHUE U bubnnorexa HOK
JIeTICHUE alIreOpandecKux Ipooei https://m.edsoo.ru/7f4318c2
18 CroxeHue, BBIYNTaHUE, YMHOKEHHUE U bubmmoreka [JOK
JIeTICHUE aJIreOpandecKux Ipooei https://m.edsoo.ru/7f431a20
39 [IpeoOpazoBanue BBIpAXKEHHA, COACPIKALIIX bubnuoreka [IOK
anredpandeckue apoou https://m.edsoo.ru/7f43259¢
40 [IpeoOpazoBanue BBIpaXEHUH, CONECPKAIIIX bubnnorexa HOK

anreOpanveckue Qpoou

https://m.edsoo.ru/7f432736




41 [IpeoOpazoBanue BBIpAKEHHMA, COAECPIKALIIX bubmmoreka [IOK
anreOpanveckue apoou https://m.edsoo.ru/7f432736
4 KonTtponbHas pabora o Teme bubnuoreka [IOK
"Anredpanyeckas qpo0s" https://m.edsoo.ru/7f431d36
bubnnorexka [HOK
43 KpazparHoe ypasHerse https://m.edsocI)_.Iru/7f42eela
44 Henonnoe kBagpaTHOE ypaBHEHUE bubnmorexa LHOK
https://m.edsoo.ru/7f42eela
45 HenonHoe kBanpaTHOe ypaBHEHUE bubmmorexa [TOK
https://m.edsoo.ru/7f42eela
46 dopmyiia KOpHEH KBaJPaTHOTO YPaBHEHUS bubmmorexa [TOK
https://m.edsoo.ru/7f42f158
47 dopmyiia KOpHEN KBAJPaTHOTO YpaBHEHUS bubmmorexa [TOK
https://m.edsoo.ru/7f42£3f6
48 dopmyiia KOpHEN KBAJPaTHOTO YPaBHEHUS bubmorexa HOK
https://m.edsoo.ru/7f42f5a4
bubanorexa [HOK
e Teopewma Brera https://m.edsocI)_.Iru/7f42fefO
bubanorexa [HOK
S0 Teopena Brtera https://m.edsocI)_.Iru/7f43OO76
51 Pemenue ypaBHeHUH, CBOIAIIMXCS K bubnnorexa HOK
KBaJpaTHbIM https://m.edsoo.ru/7f43c542
57 Pewenne ypaBHeHui, CBOAAIIMXCS K bubmmoreka [JOK
KBaJpaTHbIM https://m.edsoo.ru/7f43c3d0
53 [Ipocreiimme ApoOHO-paLMOHATBHbIE bubmmoreka [IOK
YpaBHEHUSI https://m.edsoo.ru/7f4328c6
54 [Ipocreiimme qpoOHO-paIMOHATBHBIE bubmmorexa [OK

https://m.edsoo.ru/7f432b6e




ypaBHEHUS

Pernienne TeKCTOBBIX 3a4a4 C TIOMOIIBIO bubmuorexa [JOK
55 .
KBaJIpaTHBIX YPaBHEHUN https://m.edsoo.ru/7f42f75¢
56 Pemienne TeKCTOBBIX 3a/1a4 ¢ TOMOIIBIO bubmuorexa [JOK
KBaJpaTHBIX YPaBHEHUI https://m.edsoo.ru/7f42f8f6
57 KonTtponsnas padora no Teme "KBanparusie bu6mmoreka [IOK
ypaBHeHuUs" https://m.edsoo.ru/7t43012
JIuHeitHoe ypaBHEHUE C IBYMS
58 NEPEMEHHBIMH, €T0 rpaduK, IpUMEpPbI
pelieHus: ypaBHEHUH B LEIbIX YHCIIaX
JIuHeitHoe ypaBHEHUE C IBYMS
59 NePEMEHHBIMH, €ro rpaduK, IpUMepbl
pelIeHNs YpaBHEHUH B LENbIX YUCIIaX
JIuHeitHoe ypaBHEHUE C IBYMS
60 MEePEMEHHBIMH, €T0 TpaduK, TPUMEPHI
pelIeHNs YpaBHEHUH B LENbIX YUCIIaX
61 Pemienne cucrem IByX JIMHEHMHBIX
YpaBHEHUU € ABYMS IEPEMEHHBIMU
2 Pemenue cucrem AByX JIMHEHHBIX
YpaBHEHUU € ABYMS IEPEMEHHBIMU
63 Pemenue cucrem AByX JIMHEHHBIX
YpaBHEHHUH ¢ ABYMS NIEPEMEHHBIMU
64 IIpuMepsl penieHus: CUCTEM HEJTMHEHHBIX
YpaBHEHUU € ABYMS IEPEMEHHBIMU
65 [Ipumepsl penieHrst CUCTEM HETMHEHHBIX
YpaBHEHUU € ABYMS IEPEMEHHBIMU
66 ['padpuaeckast mHTEpIIpETALIMS YPABHEHHUS C bubmuorexa [JOK




JBYMsI IEPEMEHHBIMU U CHCTEM JIMHEHHBIX
YpaBHEHUH ¢ ABYMS IEPEMEHHBIMU

https://m.edsoo.ru/7f43d6d6

I'paduueckas HHTEpHIpETALIUS YPABHEHUS C

67 JBYMS IIEPEMEHHBIMU U CUCTEM JIMHEHHBIX bubnmorera LHOK
N https://m.edsoo.ru/7f43d6d6
YpaBHEHUH € ABYMS IEPEMEHHBIMU
68 Pemienne TeKCTOBBIX 33/1a4 € TOMOIIBIO
CUCTEM ypaBHEHUU
69 PemieHne TeKCTOBBIX 33/1a4 C TOMOIIBIO
CHCTEM ypaBHEHUI
70 Pemenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIBIO
CUCTEM ypaBHEHUU
71 YucnoBble HEpaBEHCTBA M UX CBOMCTBA
72 HucnoBble HEPABEHCTBA U UX CBOMCTBA
73 HepaBeHcTBO ¢ 0JTHOM TepeMEHHON
74 JInHeiiHble HEPAaBEHCTBA C OJJHOU bubmmoreka [IOK
MIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42c692
75 JIvHeiHbIE HEPABEHCTBA C OJHOM bubnnorexa HOK
IIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42c840
76 JIvHeitHbIe HEpaBEHCTBA C OHOM
MIEPEMEHHOM U UX PEIICHUE
77 CucTtembl TUHEHHBIX HEPABEHCTB C OAHOM bubmmoreka [JOK
MIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7t42cb88
73 CucTtembl TUHEHHBIX HEPABEHCTB C OAHOM bubnnorexa HOK
IIEPEMEHHOM U UX PEILICHUE https://m.edsoo.ru/7f42cd2c
79 CucreMbl TUHEUHBIX HEPABEHCTB C OJJHOM
MIEPEMEHHOM U UX PEIICHUE
80 N300paxkenune perieHust TMHEHHOTO bubmmoreka [JOK




HCPAaBCHCTBA U UX CUCTCM Ha YHCI0BOH

https://m.edsoo.ru/7f42c9e4

PAMO
N300paxkenune pereHust TMHEHHOTO
81 HEPaBEHCTBA U UX CUCTEM Ha YHUCIIOBOMI bubmmorexa [OK
. https://m.edsoo.ru/7f42c9e4
npsIMOi
%) KontponpHas padoTa mo TemMam
"HepaBeHnctBa. CucTeMbl ypaBHEHHUM "
bubnnorexka [HOK
83 Howsiie Qyriin https://m.edsogru/7f433012
84 Ob6mnacTp onpeaeneHus: 1 MHOXXECTBO bubmmoreka [JOK
3HAYCHHUH (PYHKITUN https://m.edsoo.ru/7f433d84
85 Crioco0sbI 3a1aHus PyHKIUH
86 I'paduk pynkun
g7 CaoiicTBa (yHKIINH, UX OTOOpakeHHE HA
rpaduke
88 Urenue u nocTpoeHue rpaguKoB GyHKIHIA
29 [Tpumepst rpadukoB QyHKIINH,
OTPaKAIOIINX PeATbHBIC TPOIIECCHI
OYHKIINH, OMUCHIBAIOIINE TIPIMYIO U
90 06}1])aTIIl{on HpOHOpI_[I/ICI)JIl{aJIBHiIe ’ bubmorexa HOK
3aBHCHMOCTH, X rpadbuKH https://m.edsoo.ru/7f434bbc
91 lunep6ona
92 l'unep6ona
93 Tpaduic gyt y = x? Eﬁgggjg;gg/ff%%ez
94 R m—— bubmmoreka [JOK

https://m.edsoo.ru/7f434572




Oynkuuu y =x2,y =x3,y = Vx, y = Ixl;

Bbubnmuoreka [JOK

93 TPAQUHECKOE PEIICHNE YPABHCHHIH 1 ! https:/m.edsoo.ru/7f434d38
CHCTEM YpaBHEHUI
Oyuknun y =x2, y = x3, y = Vx, y = Ixl;
96 r };(bniecx};e GI_fIGHI/Ie ' aBHeH};dﬁ u 1 bubmmorexa LIOK
p DCIICHHC P https:/m.edsoo.ru/7f434eb4
CUCTEM ypaBHEHUU
97 IToBTOpEHNE OCHOBHBIX MOHATHI U METOLOB | bubnuoreka [IOK
KypcoB 7 u 8 KJ1accoB, 0000IIeHNEe 3HAHNN https://m.edsoo.ru/7f4371aa
08 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJOB | bubmmoreka [JOK
KypcoB 7 1 8 Kj1accoB, 00001eHe 3HaHU I https://m.edsoo.ru/7f43736¢
99 [loBTOpEHNE OCHOBHBIX MOHATUI U METO/I0B | bubmmoreka [IOK
KypcoB 7 u 8 KJ1accoB, 0000IIeHHEe 3HAHUN https://m.edsoo.ru/7f437510
100 IToBTOpEHKHE OCHOBHBIX MOHATUNA U METOJIOB | bubnnorexa HOK
KypcoB 7 u 8 KJ1accoB, 0000IIeHNEe 3HAHUN https://m.edsoo.ru/7f4376b4
bu6mmoreka [IOK
101 15 0 1 1
TOTOBAT KOHTPOIRHAA pabotd https://m.edsoo.ru/7f436b88
102 IToBTOpEHKME OCHOBHBIX MOHATUNA U METOJIOB | bubnnorexka [HOK
KypcoB 7 1 8 Kj1accoB, 000011eHe 3HAaHU I https://m.edsoo.ru/7f437858
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0
9 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne uugposeie
Tema ypoka Konrtpoabnbsie IIpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypchbl
1 PanvoHanbHbIE YKCIIa, MPPALOHATIBHBIC 1




quciia, KOHCYHbBIC U 6€CKOHeqHBIe
JIeCATUYHBIE TpoOH

MHOXeCTBO JICHCTBUTEIIHLHBIX UHCEIT;

2 JIEHCTBUTENIbHBIC YHCIIa KaKk OECKOHEYHBIE
JeCATUYHBIE Tpoou
B3anMHO 0/1HO3HaYHOE COOTBETCTBUE MEXKIY
3 MHOECTBOM JICUCTBUTEIBHBIX YUCENT U
MHOECTBOM TOYEK KOOPAUHATHOU MPAMOUN
CpaBHEHHE NEUCTBUTEIBHBIX YHCEII,
4 apupMETHIECKHUE IEHCTBHSI C
JIEACTBUTEIIBHBIMU YU CIAMHU
5 [TpubnnxEHHOE 3HaYCHNE BETUYNHBI,
TOYHOCTH MPUOIIHKEHUS
OxpyrieHue uncen
Okpyrienue yucen
g [Ipukuaka u oLleHKa pe3yIbTaTOB
BBIUMCIICHU I
9 [Ipuknaka u OLleHKa pe3yabTaToOB
BBIYMCIICHUI
10 JIuneitHoe ypaBHeHue. Penienue ypaBHEHMi, bubmuorex HOK
CBOIAINMUXCS K JIMHEUHBIM https://m.edsoo.ru/7f43bf66
11 BxonHast koHTpospHas pabota
12 KBagparnoe ypaBHenue. Pemenue bubmmoreka [JOK
YpaBHEHUH, CBOJSAIIMXCS K KBaJIPaTHBIM https://m.edsoo.ru/7f43¢c542
13 KBanpatHoe ypaBHeHue. Pemenue Bbu6muotexa [JOK
YPaBHEHUH, CBOIAIIMXCS K KBAaIPATHBIM https://m.edsoo.ru/7f43c542
14 bukBagpaTHbie ypaBHEHUS bubnuoteka [JOK




https://m.edsoo.ru/7f43c3d0

bubmunorexa LIOK

15 BHKBAAPATHEIC yPABHCHIS https:/m.edsoo.ru/7f43¢3d0
[Ipumepsl pemieHust ypaBHEHHU TPETher U
16 4eTBEPTON CTENEHEN PA3JIOKEHUEM Ha
MHOXHUTEIN
IIpuMepsl pelieHus: ypaBHEHUN TPEThEU U
17 YeTBEPTOW CTEMEHEN PA3JIOKEHUEM Ha
MHOXHUTEIN
18 Pemenue 1po6HO-paliMOHATBHBIX YPaBHEHHHA bubmmorexa LIOK
https://m.edsoo.ru/7f43c9b6
19 Pemenue npoOGHO-paliMOHAIBHBIX YpPaBHEHUN bubmorexa [TOK
https://m.edsoo.ru/7f43c9b6
20 Pemienue TeKCTOBBIX 3aa4 alreOpandeckum
METO0M
71 Pemienue TeKCTOBBIX 3aa4 alreOpandeckum
METOJIOM
2 Pemennie TeKCTOBBIX 3aJa4 anredpanyeckum
METO0M
3 KOHT?OHBHaH pa6ciTa 1o TeMe "YpaBHEHUS C
OJIHOM MEPEMEHHOM "
24 VYpaBHEHUE € 1BYMS IEPEMEHHBIMU U €TI0 bu6nuoreka [JOK
rpaduk https://m.edsoo.ru/7f43d0b4
)5 VYpaBHeHUE ¢ ByMsI IEPEMEHHBIMU U €T0 bu6muoreka [JOK
rpaduk https://m.edsoo.ru/7f43d0b4
26 Cucrema 1ByX JUHEHHBIX YPaBHEHHH C

JIByMsI IEpEMEHHBIMU U €€ pelIeHne




Cucrema 1ByX JTUHEHHBIX YPaBHEHHH €

27 JIBYMs IEPEMEHHBIMU U €€ peleHne
73 Cucrema 1ByX JTUHEHHBIX YPaBHEHHH €
JIByMsI IEPEMEHHBIMU U €€ pelIeHNe
29 CucreMa IByX JTMHEUHBIX YPaBHEHUH C
JIBYMs IEPEMEHHBIMU U €€ peleHne
Pemrenue cucreM AByX ypaBHEHUM, OJHO U3
. . bubmuoreka [{OK
30 KOTOPBIX JIMHEHHOS, & APYroe — BTOpOH https://m.edsoo.ru/7f43d23a
CTEIIEHU
Pemrenue cucreM AByX ypaBHEHUM, OJHO U3
31 KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU bubmmorexa LIOK
https://m.edsoo.ru/7f43d55a
CTENEHU
Pemenue cucrem AByX ypaBHEHU, OJTHO U3
32 KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU
CTENEHU
Pemenue cucrem AByX ypaBHEHU, OJTHO U3
33 KOTOPBIX JINHEHHOE, a APYroe — BTOPOU
CTEIIEHU
34 I'padrueckas mHTEpIIpeTaLIUs CUCTEMBI
YPaBHEHUH € ABYMS IEPEMEHHBIMU
35 Pemienue TeKCTOBBIX 3aau alreOpandeckum
crocoooM
36 Pemennie TeKCTOBBIX 3aJa4 anredpanyeckum
crocoo6om
37 Kontponbras padota nmo teme "CucreMbl
ypaBHEHU"
38 YucnoBble HEPABEHCTBA U UX CBOMCTBA




bubmunoreka LIOK

39 UucnoBble HEPABEHCTBA U UX CBOMCTBA hitps://m.edsoo.ru/7f43ad5a
40 JInHeliHbIE HEPABEHCTBA C OJTHOU bubmmoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7t43af08
4l JIuneiitHble HEPaBEHCTBA C OJJHOU Bubmuotexa [JOK
IIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
42 JIuHeiiHbIe HEpaBEHCTBA C OJJHOM bu6muoreka [JOK
IIEPEMEHHOM U UX pELICHUE https://m.edsoo.ru/7f43af08
43 CucreMsl .]'II:IHeI\/'IHI)IX HEPABEHCTB C OJHOM
MIEPEMEHHOMN U UX pEelICHUE
44 CucreMmsl JIPVIHeﬁHHx HEPABEHCTB C OJHOM
MEPEMEHHON U UX pelIeHre
45 CucreMsl .]'II:IHeI\/'IHI)IX HEPABEHCTB C OJHOM
MEPEMEHHON U UX pelIeHre
46 KBanpaTHble HepaBeHCTBA U UX PEIICHUE bubmorexa [OK
https://m.edsoo.ru/7f43b098
47 KBanpaTHble HepaBeHCTBA U UX PEIICHUE bubmorexa [OK
https://m.edsoo.ru/7f43b21e
48 KBanpaTHble HEpaBEHCTBA U UX PELLIEHUE bubmmorexa LOK
https://m.edsoo.ru/7f43b5a2
49 KBagparHble HEpaBEHCTBA U UX PELICHUE
50 KBanpaTHble HepaBeHCTBA U UX PEIICHUE
51 I'padmueckas mHTEpIIpETalIUsI HEPABCHCTB U bu6muoreka [JOK
CHCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMU https://m.edsoo.ru/7f43b098
59 I'padmueckas mHTEpIIpeTaLIis HEPABEHCTB U
CUCTEM HEPABEHCTB C JABYMS IEPEMEHHBIMHU
53 KonrtponsHast pabora o Teme




"HepaseHncraa"

54 Ksagparnunas gynkius, e€ rpadux u bu6nuoreka [IOK
CBOICTBA https://m.edso00.ru/7f4396c6
55 KBanparuunas ¢pynknus, e€ rpaduk u bubmmoreka [JOK
CBOMCTBA https://m.edsoo.ru/7f439842
56 KBagparuunas ¢pynkuus, e€ rpagux u Bbubmuotexa [JOK
CBOICTBa https://m.edsoo.ru/7f4399b4
57 [Tapa6omna, KOOpIMHATHI BEPIIUHBI bu6nuoreka [JOK
napaboIIbl, 0Cb CHMMETPHUH 1apadoIbl https://m.edsoo.ru/7f439eb4
58 [TapaGosna, KOOpAMHATHI BEPIIMHBI bubmmoreka [JOK
mapaboJIbl, OCh CHMMETPHH MTapadOoJIbI https://m.edsoo.ru/7f43a03a
59 [Tapabo:a, KOOpIUHATHI BEPIIUHBI Bbu6muotexa [JOK
napaboIIbl, 0Cb CHMMETPHUH 1apadoIbl https://m.edsoo.ru/7f43alac
60 [TapaGoma, KOOpIMHATHI BEPIIUHBI bu6nuoreka [JOK
napaboIIbl, 0Cb CHMMETPHUH 1apadoIbl https://m.edsoo.ru/7f43a31e
61 [TapaGosna, KOOPAMHATHI BEPIIHHBI bubmmoreka [JOK
mapaboJIbl, OCh CHMMETPHH MTapadoJIbI https://m.edsoo.ru/7f43a526
& [Tapabona, KOOpIUHATHI BEPIIUHBI
napaboIIbl, 0Cb CHMMETPHUH 1apadoIbl
63 I'paduxu pynkmuit: y = kx, y=kx + b,
y=k/x, y=x3, y=vx, y=Ix|
64 I'paduku pynkmuit: y = kx, y=kx + b,
y=k/X, y=x3, y=vx, y=Ix|
65 I'paduxu Gynkmmit: y = kx, y =kx + b,
y=k/x, y=x3, y=vx, y=IxI
66 I'paduxu pynkmuit: y = kx, y=kx + b,

y=k/Xx, y=x3, y=vx, y=Ix|




I'paduxu Gynkmmit: y = kx, y =kx + b,

67
y=k/Xx, y=x3, y=vx, y=Ix|
68 I'paduxu Gynkmmit: y = kx, y =kx + b,
y=k/x, y=x3, y=vx, y=IxI
but6mmoreka [IOK
K Hq) "
69 OHTPOALHA paboTa Mo Teme "DyHKiH https:/m.edsoo.ru/7f43ab84
70 [TonsiTME YKCIIOBOM TTOCIIEIOBATENBHOCTH bubmorexa OK
a https://m.edsoo.ru/7f43e6¢c6
3azaHue Mmocie10BaTeIbHOCTH
71 eKyppeHTHOH Gopmynoii u popmMysoi n-ro bubmmorera LOK
PEKYPP PMY PMY https://m.edsoo.ru/7f43ebda
YyjieHa
7 Apudmernueckas ¥ TeOMETpUIECKas bu6nuoreka [JOK
Iporpeccuu https://m.edsoo.ru/7f43ed7e
73 Apudmernyeckas u reoMeTpudecKas Bu6muotexa [JOK
IIpOrpeccuu https://m.edsoo.ru/7f43f3b4
@opMyJIBI N-TO YjieHa apU(PMETUUECKON U
74 reoﬁaez WYECKOU TTpor I;cgl)/lﬁ CYMMBI bubmorexa OK
P POTpECCHiL, ey https:/m.edsoo.ru/743f58a
MEPBbIX N YJICHOB
dopMyItbl N-ro YjaeHa apupMETHIECKON U
75 TeOMETPUYECKON MPOTrPeCcCrid, CYMMBI bubmorexa [OK
P porp » CYM https://m.edsoo.ru/7f43ef2c
MEPBbIX N YJICHOB
dopMyItbl N-ro YjaeHa apuPpMETHIECKON U
76 T€OMETPUUYECKON MTPOTPECCUI, CYMMBI bubmorexa [TOK
P POTPECeHH, CyM https://m.edsoo.ru/7€43f0c6
MEePBBIX N YWICHOB
@opMyJIBI N-TO YjieHa apUPMETUUECKON U
Py . pu . Bbubmunoreka LIOK
77 F€OMETPUYECKON MPOrPeCCrid, CYMMBI

IEPBEIX N YICHOB

https://m.edsoo.ru/7f43f72¢e




®opMyIIbl N-ro YjaeHa apupMeTHIecKoi n

78 eoMe €CKOM IIpOrpeccHii, ¢ bubmmorexa [IOK
T€OMETPUUYECKOMN TIPOT ui MBI
P porpecctt, cyM https://m.edsoo.ru/7t43f8a0
MEePBBIX N YWICHOB
N300pakeHne 4WieHOB apu(pMeTHIecKoi n
79 Tr€OMETPUYECKON ITPOrPECCU TOUKAMU Ha
KOOPAMHATHOW INIOCKOCTH
N300pakeHne 4WieHOB apu(pMeTHIecKoi n
80 reOMETPUUYECKOM MPOrpeccuii TOUKaMH Ha
KOOPAMHATHOW INIOCKOCTH
81 JIMHENHBIN U SKCIOHEHIIUAJIBHBIN pOCT
22 Cro e IPoLE bubmuoreka [{OK
JIO’KHBIE TIPOIICHTHI
p https://m.edsoo.ru/7f43feQe
bubmunoreka LIOK
83 Co)HbI€ TPOLEHTHI
https://m.edsoo.ru/7f4401a6
84 KonTponbhas pabora no teme "Hucnosble bubmmoreka [JOK
OCJIEN0BATEIILHOCTH " https://m.edsoo.ru/7f4404{8
[ToBTOpenue, 0000IIeHNE U CUCTEMATH3AIHS
25 3HaHUH. 3anuch, CpaBHEHUE, JEHCTBUS C
JEHCTBUTEILHBIMU YHCJIAMH, YUCITOBAS
npsimMast
26 [ToBTOpenue, 0000IIeHNE U CUCTEMATH3AIHS
3HaHuH. [IpOLEHTHI, OTHOLIEHY S, IPONIOPLIUU
27 [ToBTOpeHME, 0000IIIEHNE U CUCTEMATH3AITUS
3HaHui. OKpyrieHue, NpuoOInKEHUE, OIICHKA
[ToBTOpenue, 0000IIeHNE U CUCTEMATH3AIHS
. bubmuoreka [{OK
88 3HaHui. Pernenne TeKCTOBEIX 3a1au

apru(pMETHIECKUM CTIOCOOOM

https://m.edsoo.ru/7f443b12




[ToBTOpenue, 0000IIeHNE U CUCTEMATH3AIHS

bubmunorexa LIOK

89 3HaHUH. PelreHne TeKCTOBBIX 3a0a4
A https://m.edsoo.ru/7f443cd4
apru(pMETHIECKUM CIIOCOOOM
[ToBTOpenue, 0000IIeHNE U CUCTEMATH3AIHS
. bubmuoreka [IOK
90 3HaHUH. Pelnrenne TeKCTOBBIX 3a4a4
https://m.edsoo.ru/7f443fea
apu(METHYECKUM CITIOCOOOM
[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS
91 saanuii. [IpeoOpa3zoBanne aareopandecKux bubmorexa HOK
) Iz p p https://m.edsoo.ru/7f4441ca
BBIpa)KeHI/II/I, I[OHYCTI/IMBIG 3HAYCHUS
[ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AITUS
92 sHanuii. [IpeoOpasoBanue anreopandecKkux bubmmorexa [OK
- 1Peodp p hitps://m.edsoo.ru/7f444364
BBIpa)KeHI/II/I, I[OHYCTI/IMBIG 3HAYCHUS
[ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AITUS
93 snanuii. [IpeoOpasoBanue anreopandecKkux bubmorexa LIOK
- 1Peodp p https://m.edsoo.ru/7f44462
BBIPKCHUH, TOMMYCTUMBIC 3HAYCHUS
[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS
94 suanuii. [IpeoOpa3zoBanne aareopandecKux bubmorexa LIOK
- 1 Peobp p https://m.edsoo.ru/7f444a94
BBIPKCHUH, TOMMYCTUMBIC 3HAYCHHS
[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS
95 3HaHui. OYHKIUA: DOCTPOCHUE, CBOMCTBA bubmmorexa IOK
 OYHIHHIE TI0CTD ’ https://m.edsoo.ru/7f444c56
M3YYEHHBIX (DYHKITHIA
[ToBTOpeHME, 0000IIIEHNE U CUCTEMATH3AITUS
96 3HaHui. OYHKIUA: DOCTPOCHUE, CBOMCTBA bubmmorexa [OK
+ PYHKIHIH: TOCTp : https://m.edsoo.ru/7f444f44
M3YYEHHBIX (DYHKITHIA
[ToBTOpeHME, 0000IIIEHNE U CUCTEMATH3AITUS
. . bubmuoreka [{OK
97 3HaHUM. DyHKIUK: TOCTPOCHUE, CBOMCTBA

M3YYECHHBIX (PyHKIUN

https://m.edsoo.ru/7f44516a




[ToBTOpenue, 0000IIeHNE U CUCTEMATH3AIHS

bubmunorexa LIOK

98 3HaHUM. DyHKIUK: TOCTPOCHUE, CBOMCTBA 1
. https://m.edsoo.ru/7f4452e6
M3y4YEHHBIX (QYHKITUN
[ToBTOpenue, 0000IIeHNE U CUCTEMATH3AIHS
. . bubmuoreka [IOK
99 3Hanuil. [ padudeckoe pemienre ypaBHeHUN 1
https://m.edsoo.ru/7f445516
U UX CHCTEM
[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS
100 3Hanuil. [ paduueckoe pemenre ypaBHeHUN 1
U UX CHCTEM
101 HroroBast koHTpOIBHAS paboTa 1
102 O06o001IeHre U cucTeMaTU3alus 3HaHU| 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




IIpuioxenne 1

JlocTH:xeHNe JIMYHOCTHBIX Pe3yJbTATOB B PAMKAX pPeaJu3aluv MOIyJIs
«IkoabHBIH ypok» Pado4eii nporpaMMbl BOCIIMTAHUSA

Peanmauml IneaJarortyceCKumM paGOTHI/IKOM BOCIIUTATCJIBbHOT'O IIOTCHIIMAJIa ypOKOB
AJITEBPA mnpenmnonaraet cieayromniee:

- MaKCUMaJIbHOE UCIOJIb30BAHHUE BOCHUTATEIBHBIX BO3MOKHOCTEH COJEPKAHHS YPOKOB
st popmMupoBaHUsT Yy 00ydYarOIIMXCS POCCUUCKUX TPAJIUIIMOHHBIX TYXOBHO-HPABCTBEHHBIX H
COIIMOKYJIbTYPHBIX  LIEHHOCTEH, POCCHUMCKOTO HUCTOPUYECKOrO0 CO3HAHUS HAa  OCHOBE
HMCTOPUYECKOTO TPOCBEIICHHS; IMOJ00P COOTBETCTBYIOUIETO COJIEPKAaHUSI YPOKOB, 3aJIaHHM,
BCIIOMOTATEJIbHBIX MaTEPHUAJIOB, TPOOIEMHBIX CUTYAIHH I 00CYKICHU;

- BKJIFOUCHUC B COACPIKAHUC YPOKOB ICJICBBIX OPUCHTUPOB PC3YJIbTATOB BOCIIUTAHUSA, UX
YUCT B ONPCACIICHUU BOCIIUTATCIIbHBIX 3a/la4 YPOKOB, BaHHTHﬁ;

- BBIOOpP METOJIOB, METOJMK, TEXHOJIOTHIA, OKa3bIBAIOIINX BOCIUTATEILHOEC BO3JICHCTBHE
Ha JJUMYHOCTHb B COOTBETCTBHU C BOCHUTATCIIBHBIM HACAJIOM, HCJIBIO U 3aJa4aMH BOCIIMTAaHHA,
IICJICBBIMH OPUCHTHPAMHU PE3YJIbTATOB BOCIIMTAHUS, PCAM3AlUI0 MPUOPUTETa BOCIUTAHHS B
y4eOHOM JeATENHHOCTH;

- IPUBJICYEHUE BHUMAHUS 00Yy4arOLMXCsl K IEHHOCTHOMY acIlleKTy N3y4aeMbIX Ha ypOKax
IPEIMETOB, SBICHUH W COOBITUH, WHHUIMUPOBAHUE OOCYXIEHUH, BBICKAa3bIBAHHM CBOETO
MHEHHs, BBIPAOOTKM CBOErO JIMYHOCTHOI'O OTHOLIEHUS K HM3y4aeMbIM COOBITUSM, SBJICHHSM,
aunam;

- TPUMEHEHUE MHTEPAKTUBHBIX (opM yuyeOHOH pabOThl — HMHTEICKTYaIbHBIX,
CTUMYJIMPYIOIINX MO3HABATEIbHYI0O MOTHBALMIO, WIPOBBIX METOJAWK, IHCKYCCHH, MAIOLIUX
BO3MOXKHOCTh TMPHOOPECTH OIBIT BEACHUS KOHCTPYKTHBHOTO JIMAJIOTa; T'PYMIIOBOW pPabOTHI,
KOTOpasi Y4YWUT CTPOUTHh OTHOIICHHWS W JICHCTBOBaTh B KOMAaHJE, CIOCOOCTBYET DPa3BUTHIO
KPUTUYECKOTO MBIIIUICHHS;

- moOyxJaeHne oOydaromMxcsi COOM0JaTh HOPMBI MOBEICHHS, IMpaBHia OOIIECHHS CO
CBEpCTHHKAMHM W TMEarOTMYECKUMH paOOTHHKAMH, COOTBETCTBYIONIME YKIaay IIKOJIBI,
YCTaHOBJICHHE U MTOJICPKKY JOOPOKETaTeNbHON aTMOChEpHI;

- OpraHu3alii0 HACTAaBHMYECTBA MOTHUBHPOBAHHBIX U APYIAUPOBAHHBIX OOYJAIOITUXCS
Hazqg HeyCHeBaIOH_II/IMI/I OJHOKJIaCCHUKaMH, B TOM 4YHCJIIE C OCO6BIMI/I 06pa30BaTeJIBHBIMI/I
MOTPEOHOCTSIMHU, JAIOMIETO OOYYAIOMUMCS COLMAIBHO 3HAYUMBIA ONBIT COTPYAHHUYECTBA W
B3aMMHOMU ITOMOIIIY;

- HWHUIOUHUPOBAHUC H IOAACPIKKY HCCJIeIOBAaTEIbCKON JIEeATEILHOCTU 06yqa101u1/1x051,
IINTAHUPOBAHUEC W BBINNOJTHCHUC HWHAWBHAYAJIbHBIX H TPYHIIOBBIX ITPOCKTOB BOCITMTATSIBHOM
HaITpaBJICHHOCTH.



Ipunoxenue 2
Hopwmbl onieHUBaHUA Y4e0HOT0 MpeaMeTa

«AJITEBPA»

YuuTens OIEHWBACT 3HAHUS W YMEHHUS YYAIIUXCA C YYETOM HUX
WHIMBUIYAIBHBIX OCOOEHHOCTEH.

1. Comepxxanue u oOBEM MaTepuana, MOJJICKAIIETO MPOBEPKE,
ompenensieTcss mporpammoii. I[lpu mpoBepke ycBoeHHsI marepuaia HYKHO
BBISIBJIATH TOJHOTY, NMPOYHOCTh YCBOEHUS YYalIUMUCS TEOPUH U YMEHUSA
MIPUMEHATH €€ Ha MPAKTUKE B 3HAKOMBIX U HE3HAKOMBIX CHUTYaIHsIX.

2. OcHOBHbIMH (popMaM¥ MPOBEPKU 3HAHUM U YMEHUH ydamuxcs 1o
MaTeMaTHKe SIBJISIIOTCS MMCbMEHHAasi KOHTPOJIbHAs paboTa U YCTHBIN onpoc.

[Ipu olleHKE NMHCHMEHHBIX W YCTHBIX OTBETOB YYMUTEIh B IEPBYIO
ouepellb YUUTHIBACT MOKa3aHHBbIE ydaluMUCA 3HAHUS U ymeHus. OlieHka
3aBHCHUT TakKK€ OT HaM4Ms W XapakTepa NOTPelIHOCTEH, JOMyHICHHBIX
YYaIuMUCs.

3. Cpean TOTPEUTHOCTEH BBIACISIOTCS OIMMMOKH W HEJOYETHI.
[TorpentHocTh cuMTaeTCsl OMMUOKON, €CITM OHA CBUIETEIHCTBYET O TOM, YTO
yLIGHI/IK HE OBJaAC]I OCHOBHBIMU 3HAHHUAIMHU, yMeHI/I}IMI/I, yKaSaHHBIMI/I B
nporpamme.

K Hemodyeram OTHOCATCA NOIPEUIHOCTH, CBUIECTEIBCTBYIOIIME O
HEJOCTAaTOYHO IOJIHOM HJIM HENOCTAaTOYHO NPOYHOM YCBOCHMHM OCHOBHBIX
3HaHUN M yMeHUH uIM 00 OTCYTCTBMU 3HAHMH, HE CUMTAIONIMXCS B
IIporpaMMe OCHOBHBIMH. Hepoderamu Takyke CUMTAIOTCA: HMOTPEIIHOCTH,
KOTOpbIE HE IPUBEIM K HCKAKEHHUIO CMBICIA IIOJYYEHHOIO YYEHUKOM
3aJJaHMs WIKM croco0a ero BHIMOJIHEHUS; HEAKKypaTHas 3alluCh; HEOPEXKHOE
BBIIIOJIHCHHUE YEPTEXKA.

['pannma Mexay ommOKaMu W HEIO0YETaMH SIBJISIETCS B HEKOTOPOM
creneHu ycnoBHOU. [Ipyu omHMX 00CTOATENHCTBAX JOMYIICHHAS YUAIIUIMUCS
MOTPEIIHOCTh MOKET PAaCCMATPUBATHCS YUYHTENEM Kak OMMOKa, B JPyroe
BpeMs U MPHU APYTHX 00CTOATEIHCTBAX — KaK HEJ0YeT.

4, 3a,Z[aHI/I}I AJId YCTHOI'O U MUCbMCHHOT'O OIIpOCa ydaluxcsa COCTOAT
N3 TCOPECTUUCCKHUX BOIIPOCOB U 3aaa4.

OTBeT Ha TEOPETUYECKHI BOMPOC CUUTAETCS O€3yNpeuHbIM, €CIH 10
CBOEMY COJICPKAHHIO IMOJIHOCTHIO COOTBETCTBYET BOIPOCY, CONEPIKUT BCE
HEOOXOUMBIE TeopeTH4YecKrne (PakThl M OOOCHOBAaHHBIC BBIBOJBI, a €rO
HN3J0KCHUC U IIMCbMCHHAA 3aIIlCh MAaTEMATUUYCCKU FpaMOTHBI H OTJIINYAKOTCA
MTOCJICI0BATEIPHOCTRIO U aKKYPATHOCTBIO.

Pemenue 3amaun cunraercst 6e3ynpeyHbIM, €CIIU MIPABUILHO BBHIOpaH
Croco0 pemieHus, caMO peIIeHUE COMPOBOXKIAETCS HEOOXOIUMBIMU
O6’b}ICH€HI/I}IMI/I, BepHO BBITIOJTHCHBL Hy)KHBIe BBIUNCJIICHUA nu
MpeoOpa3oBaHus, MOJyUYeH BEPHBIA OTBET, MOCIEAOBATEIHFHO U aKKypPaTHO
3a- MUCAHO pEeIICHUE.

5. OueHka OTBEeTa y4yallerocs nNpv YCTHOM M MUCBMEHHOM OIPOCE

MPOBOAMTCS MO MATUOAUILHON CHUCTEME, T. €. 32 OTBET BBICTABJISIETCS OJHA

U3 OTMETOK: 2 (HEyIOBJIETBOPUTEIBHO), 3 (YIOBJIETBOPUTEIBHO), 4
(xopor10), 5 (OTIAUYHO).



6. Yuutenb MOXET MOBBICUTH OTMETKY 32 OPUTMHAJIBHBIA OTBET Ha
BOIIPOC WJIM OPUTHMHAJIBHOE pEIICHHE 3a/lauM, KOTOPbhIE CBUIETEIbCTBYIOT O
BBICOKOM MAaTeMaTHYECKOM pa3BUTHHM YYaIIerocs; 3a peuieHue Oolee
CIIO)KHOW 3a/laydl WJIM OTBET Ha 0oJiee CIOXKHBIM BOIPOC, MPEASIOKEHHBIE
ydaleMycs JOMOJHUTENbHO TOCIIE BHITOJIHEHUS UM 3aJaHu .

Kpurepum ommodox

K rpy0biM ommOkaM OTHOCSTCS OMIMOKH, KOTOphIe OOHAPYKHUBAIOT
HE3HAHHWE yJalmuMmucs (opMys, MpaBHJ, OCHOBHBIX CBOMCTB, TEOpEM U
HEYMEHHE WX TPUMEHATHh, HE3HaHWE TPUEMOB pEIICHHS  3ajad,
paccMaTpUBaeMbIX B y4eOHUKAX, a TaKXKe BBIYUCIUTEIbHBIC OIIMOKHU, €CITU
OHH HE SIBIISIOTCS OITUCKOMH;

K Herpy0bIM ommdkam OTHOCSITCS: TIOTEPs] KOPHS UM COXPAHECHUE B
OTBETE IMOCTOPOHHETO0 KOpHs; oTOpackiBaHWE 0€3 OOBSICHEHWUW OJHOTO W3
HHUX U PABHO3HAYHBIC UM;

K Hemoyeram OTHOCSITCS: HEpaIMOHAIBHOE pPEIICHUE, OIKCKH,
HEJIOCTAaTOYHOCTh WJIM OTCYTCTBHE IMOSCHEHHI, 000OCHOBAHUH B PEIICHUSIX

OHeHKa YCTHBIX OTBETOB YHAalIIUXCH

OTBET OICHUBACTCS OTMETKOM «35», €ClIM YUCHHK: TOJHO PACKPBLI
CoJiep)KaHUe MaTepuajga B 00beMe, NPEIyCMOTPEHHOM IPOrpaMMO |
y4eOHUKOM,

H3JI0KUIT Marcpual I'paMOTHBIM  SI3BIKOM B OHpC,I[CJ'ICHHOﬁ
JIOTUYSCKOM MocCJICAO0BATCIIBHOCTH, TOYHO HUCIOJB3yd MATCMATUUYCCKYIO
TEPMHUHOJIOTHUIO U CUMBOJIUKY;,

IIPaBUIILHO BBIITOJIHUJI PUCYHKH, YEPTEKH, rpaduku,
COIYTCTBYIOILIUE OTBETY;

MOKa3aJl yMEHHE WIIIIOCTPUPOBATh TEOPETUYECKUE IOJI0KEHUS
KOHKPETHBIMH IIpUMEpaMH, IMPUMEHATh HUX B HOBOM CHUTyallUd IIpH
BBIITOJIHEHUH IIPAKTUYECKOTO 3a1aHHUS;

IIPOJIEMOHCTPUPOBAIl YCBOCHUE PaHEE U3YUYEHHBIX COIYTCTBYIOLIUX
BOIPOCOB, C(OPMHPOBAHHOCTb M YCTOHYMBOCTH HCIIOJIB3YEMBIX IPH
0TpaboTKe yMEHUI U HaBBIKOB;

OTBEUYaJl CaMOCTOATCILHO O¢3 HaBOOANIUX BOIPOCOB YUHUTCIIA.
Bo3MoxHEI oaHa - JABE€ HCETOYHOCTH IIPU OCBCIICHHU BTOPOCTCIICHHBIX
BOIIPOCOB WJIM B BBIKJIAAKAX, KOTOPBIC YYCHUK JICTKO HWCIpaBHII 110
3aMCUYAHUIO YUUTCIIA.

OTBeT OlICHUBAETCA OTMETKON «4», €ciau OH YAOBIETBOPSIET B
OCHOBHOM TpeOOBAaHMSIM Ha OLEHKY «5», HO MPU ITOM HMEET OJWH W3
HEJ0CTaTKOB:

B H3JIOKCHUU JOMYHICHBI HeOOoIbIINe HpOGGHH, HC HCKa3uBIIUC
MaTEMaTUYCCKOC COACPKaAaHUEC OTBECTA;

AOMYHICHbI OJWH — JBa HCAO0YCTA IPU OCBCIICHUHU OCHOBHOTO
COACPIKaHUA OTBCTA, UCITPABJICHHBIC 110 3aMCYAHUIO YUUTCIIA;

JOTMYIIEHbI OomuOKa win 0oyiee NBYX HEIOUYETOB IPH OCBEIICHUU
BTOPOCTETICHHBIX BOIIPOCOB WJIM B BBIKJIAJKaX, JIETKO HCIpaBJICHHBIE IO
3aMEYAHHIO YUUTETIS.

OtMeTKa «3» CTaBUTCS B CIEAYIOIINX CIydasx:
HEIOJIHO WM HEIOCJIEJOBAaTEIbHO  PACKPBITO  COJEPKAHUE



MaTepuaiga, HO  TIOKa3aHO  oOmiee  TMOHUMaHME  BOIpoca |
IPOAEMOHCTPUPOBAHBI YMEHUS, JOCTAaTOYHbIE AJs JaJbHEHIEro yCBOSHUs
IIPOrpaMMHOT0  MaTepuana  (OIpeeeHHbIE «TpeboBanusimu K
MaTEeMaTHYECKOM MMOArOTOBKE yUaIIUXCS»);

UMENHNCh 3aTPYAHCHUS WU JOMYIICHb OIIMOKH B ONpPEICICHUN
MOHSATUN, WCIOJIB30BAHMM MATEMAaTHUYECKOW TEPMHHOJOTHH, YepTexax,
BBIKJIaJIKaX, MCIPABICHHBIE II0CJIE HECKOJbKUX HABOJSIINX BOIPOCOB
YUHUTEIS,

YUYEHHK HE€ CIPAaBUJICA C NMPUMEHEHHEM TEOpUU B HOBOW CUTYyalluu
IpPU  BBINIOJHEHUHM MPAKTUYECKOTO 3aJaHus, HO BBHITIONHII 3aJaHUs
00513aTEILHOTO YPOBHS CJIOKHOCTH IO IAaHHOU TEME;

MpU 3HAHUM TEOPETUYECKOT0 MaTepualia BbIABICHA HEAOCTATOYHAS
c(OpMUPOBAHHOCTH OCHOBHBIX YMEHUI U HaBBIKOB.

OTMmeTKa «2» CTaBUTCS B CIACAYIOMIMX CIy4asxX:
HE PacCKPBITO OCHOBHOE COJIep)KaHHEe yueOHOro MaTepHana;

oOHapy>KEHO HE3HaHWE WJIM HENOHWMAaHHE YUYECHHUKOM OOJIbINEH WM
Han0oJiee BAXKHOW 4acTH Y4eOHOTO MaTepuana;

JOTTYIIEHbI OMIMOKKM B OMpEACIICHUU MOHSATHH, MPH HCIOJIb30BaHUN
MaTEeMaTHYeCKON TEPMHUHOJIOTUH, B PUCYHKaX, YepTekKax WU rpadukax, B
BBIKJIaJIKaX, KOTOpPbIE HE UCIHpPaBJICHbl MOCJIE€ HECKOJbKHX HaBOISIINX
BOIIPOCOB YUHTEJIS.

OneHka MMCbMEHHBIX PadoT yYaluxcs
OTMeTKa «5» CTaBUTCS, €ClTU: pPabOTa BHITIOJHEHA MMOJTHOCTHIO;

B JIOTUYECKUX PACCYKJCHHSIX M OOOCHOBAaHWUU PECIICHUS HET
mpo0eJIoB M OMINOOK;

B pCIICHMM HET MaTeMaTHYeCKUX OIIMOOK (BO3MOXHA OJHA
HETOYHOCTh, OIKCKA, HE SBIAIOUIAsCAd CIEACTBUEM HE3HAHMUS WU
HETMOHUMAaHHUs y4eOHOro MaTepuaa).

OTMeTKa «4» CTaBUTCS, €CIIN:

paboTa BBHITIOJIHEHA TOJIHOCTHIO, HO OOOCHOBAHHUS IIAaroB PEIICHUS
HEJOCTAaTOYHBI (€CM yMEHHE OOOCHOBBIBATh PACCYXKICHHUS HE SBISUIOCH
CHeIaIbHbIM O0BEKTOM MTPOBEPKH);

JIONyIIeHa OfHa OmMOKa WM JBa-TPU HEJOYeTa B BBIKJIAJKAX,
PHUCYHKaX, yepTekax Win rpadukax (eciaw 3TH BHIbI pabOTHl HE SBISUIUCH
CIeLUaIbHBIM 00BEKTOM IPOBEPKH).

O1MeTKa «3» CTaBUTCS, ECIIN:

JOTYIIEHbI 00Jiee OHON OMMOKU Wi O0Jiee IBYX-TPEX HEIOYETOB B
BBIKJIQJIKaX, 4YepTeXkax Wi  rpapukax, HO  YYalNIUHCA  BIIaJeeT
00513aTeNbHBIMU YMEHHUSIMH T10 ITPOBEPSIEMOI TEMeE.

OTMeTKa «2» CTaBUTCS, ECIIU:

JOMYIICHBI CYIIICCTBCHHBIC OI_HI/I6KI/I, IIOKa3aBIIHUEC, YTO yan[HﬁCH HEC
BJIaaCCT 00s13aTeNIbHBIMI YMCHUAMU I1O I[aHHOfI TEMe B ITOJTHOMN MEpe.

OuneHkKa TeCTOBBIX PadoT y4yaluxcs

OtMeTKa «5» CTaBUTCSI, €CIM: ydauuiics BbInoaHmI BepHo 90-100%
paboThI

OT1MmeTKa «4» CTaBUTCS, €CJIM: yJaIIuiicss BepHO BoITTOTHIIT 70-89%



paboThI

OT1meTKka «3» CTaBUTCS, €CIIM: YJaIIUiics BEpHO BBITTONTHIIT 50-69%
paboThI

OTmMeTKa «2» CTaBUTCS, €CIHM: ydaruiics BeIMONHMI MeHee 50%
paboThI

Kpurepun omeHKH NPOEKTHOH JesiTeIbHOCTH (MpoekT).OuneHka
MPOEKTA

OTMeTKa «5»
1. TIpaBUIBHO MOHSTHI 1ENTb, 334K BBHITIOTHEHUS TPOCKTA.

2. CoOnrofieHa TEXHOJIOTHS MCIOJIHEHHSI TIPOEKTa, BBIICPIKAHBI
COOTBETCTBYIOIIIHE JTAITHI.

3. IIpoekT ohopMIIeH B COOTBETCTBUHU C TPEOOBAHUSIMH.
4. TlposBieHbI TBOPYECTBO, MHUIIMATUBA.

5. llpenbaBneHHbId TPOAYKT AEATEIBHOCTH OTIMYACTCA BBICOKHM
Ka4u€CTBOM HCIIOJIHCHMHS, COOTBeTCTByeT SaHBHeHHOﬁ TEMC.

OTMeTKa «4»
1. TIpaBUIBLHO MOHATHI 1IEJTb, 334K BBINOJIHEHUS IPOEKTA.

2. CobmrozieHa TEXHOJIOTHS UCIIOTHEHUS MTPOEKTa, ATAMbl,  HO
JIOTYIIIEHbI HE3HAUYNTEIbHBIE OITNOKU, HETOUHOCTH B O()OPMIICHHH.

3. IIposiBIeHO TBOPYECTBO.

4. Hpe[[’b}IBJICHHblﬁ MNPOAYKT ACATCIBbHOCTHU OTINYACTCA BBICOKUM
KauCeCTBOM HUCITIOJIHCHUA, COOTBECTCTBYCT 3asBIICHHOMN TEMe.

OTMeTKa «3»
1. HpaBI/IJIbHO IIOHATHI IEJIb, 3a1a4U BBIITIOJITHCHUA HpOGKTa.

2. CobmoieHa TEXHOJIOTUS BBIIOJHEHUS MPOEKTa, HO uMeroTcest 1-2
OIMOKH B ATamax Wiud B 0pOPMIICHUH.

3. CaMOCTOSITENBHOCTD NPOSIBIIEHA HA HEJOCTATOYHOM YPOBHE.

OTMeTKa «2»

[IpoeKkT He BBINOIHEH WM HE 3aBepIIeH



Ipunoxenue 2

KOHTp0J1[>H0-I/I3MepI/ITeJII>HI>Ie MaTepuaJbl

OcHoBHast 1enb pPabOTBl — 3aUKCHPOBATH YPOBEHb JOCTHIKCHHS IIKOJbHUKAMU
IUIAHUPYEMBIX  PE3yJIbTaToB,  pa3pabOTaHHBIX HAa  OCHOBe  DedepanbHoco
20CY0apCmeeHH020 CMAHOAPmMa OCHOBHO20 0bue20 0Opa308aHusl.

CIIEHUOUKALMSA
JUArHOCTHYECKOHN paObOThI IT0 MAaTEeMAaTHKE
it 00yJaromuxcs 7-9 Kiaccos

1. HasHaueHue 1uarHocTuyeckoi paboTsl

JlnarHoctuueckre (KOHTPOJbHBIE) PabOThI MPOBOMATCS B TEUCHHE y4eOHOTO rojaa ¢
[ENbI0 OMpENeICHHs] YPOBHSI TMOATOTOBKM oOyuaromiuxcs 10 kjgacca B paMKax BHYTPEHHETO
MOHHMTOPHHTA JOCTHUKEHUM TUIAaHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTelbHOMN
IPOrpaMMbl OCHOBHOT'O 00IIIETO 00pa30BaHUS.

[Ipennaraemass  pabora  mpeamonaraeT  BKIIOUEHUE  33laHUil  MPEIMETHOTO,
METAMPEMETHOTO U JIMYHOCTHOTO TUIaHA, YTO IMO3BOJISET OTCIEIUTh CHOPMUPOBAHHOCTD YY1y

YYaIIUXCA.

2. YcnoBusl MPOBEACHUS M BPEMsI BHITIOTHEHUS IMATHOCTUYECKON pabOThI

Hcnonp30BaHne AOMOIHUTENBHBIX U CIIPABOYHBIX MaTEPUAIIOB HE ITPENYCMaTPHUBACTCS.
JlmarHoctuueckass paboTa COCTOMT M3 2 dYacTel: MPUMEpPOB M 33434 IO NPAKTHYECKOU
MaTeMaTHKe.

BbeInonHATE 3aaHusl HY>)KHO B TOM IOpSAKE, B KOTOPOM OHHU JAaHbl. Jlj1g SKOHOMMH
BPEMEHM MOKHO INPOIYCKATh T€ 3a/laHusl, KOTOPHIE HE yJAETCs BBIIIOJHUTh Cpa3y, U MEPENTH K
cienytomiemy. Ecnu mocne BBIMONMHEHUS! Bcell pabOTHl OCTaHETCsl BpeMs, MOXKHO BEPHYTHCS K
NPOMYIIEHHBIM 3a1aHusAM. Hy)XKHO 1ocTapaThesi BBITOIHUTD KaK MOKHO OOJIbIIE 3a1aHUH.

3. PacopeneneHue 3agaHuil IMarHOCTUYECKON pPabOTHI MO COAEPIKAHUIO W TPOBEPSEMbBIM
YMEHUAM

JlnarHoctuueckas pabora MO3BOJISET OLEHUTh CTENEHb OCBOCHMs Yy4eOHOro MaTrepuaa

10 MaTEMaTHKE.




KOHTpOJILHO-I/I3MepI/ITeJILHLIe MaTepHaJbl

KonTpoJsbHbie padoTshl 1iis 7 Kiaacca:

BxoaHasi KOHTPOJIbHAsA padoTa Mo MaTeMaTHKe

Bapmuanr 1

1. Berunciure:
1

2)-28+20:(-4); 6)4.8 637+48-363 ) (3+3) 1:-—18

3

2. Pemnre 3amaqn.

a) Cpasnute 10 % ot 40 u 40 % ot 10.
0) Haiinure yucno, 60 % xotoporo paBHbl 33.

B) U3 pyxbs caenanu 40 BBICTPENIOB, TP 3TOM ObLITO 4 MpoMaxa.

onagaHui.
3. Pemnte ypaBHeHUe

15-2(x-2)=22+x.

Omnpenennure NpoLEHT

4. Benocunenuct exali 1o I0CcCe O CKOPOCThIO 16 KM/4, a ocTaBIIEICS MYTh 110 MPOCETOYHON

JIOpore co CKOpocThio 8 kM/4. Beck nyTh coctaBui 64 kM. CKOJIBKO MUHYT BETOCUTIEAUCT
3aTpaTHil Ha YTk 10 LIOCCE, €CIU MO0 NPOCENOYHOM Aopore oH exai Ha 30 MUHYT J0JbllIe, YEM

o mocce?

5. CTOpOHBI IPAMOYTOIFHUKA OTHOCSTCS Kak 2 K 6, a ero mepumeTtp paBeH 32 cM. Haiioure

mjiIom@anab 3TOTO NPAMOYTOJIbHUKA.

Bapmuanr 2

1. Brruucnure:

a)-30+20:(-5):;  6)39-458+39-542 )1 G

2. Pemre 3amaqn.

a) Cpasnute 30 % ot 20 u 20 % ot 30.
0) Haiinure yucno, 40 % xotoporo paBHbI 46.

+§)—1,21.

B) U3 200 kapTHH, MpeACTaBICHHBIX Ha BEpHUCAXKE, ObLIH KyruieHbl 160. CKOJIbKO MPOIIEHTOB

OT MPECACTABJIICHHBIX HAa BEPHUCAXKE KAPTHUH COCTABUIIO KOJIUYCCTBO OCTaBIINXCS?

3. Pemite ypaBHeHUE
10-3(x—-3)=27 +x.



4. 3 nocénka B roposi, paccTosiHUE MeXAy KOTopbiMU 240 KM, BbleXxall MOTOLMKIUCT. CHavana
OH €XaJl 110 MPOCETOYHON Jopore co CKOpocThio 40 KM/4, a 3aTeM 10 LI0CCE CO CKOPOCThI0 60

KM/4. CKOJIBKO MMUHYT MOTOLIMKJIMCT €XaJl M0 IIOCCE, ECIH M0 MPOCENOYHOM 10pore OH exal Ha

30 MUHYT J0JIbIIIE, YEM 1O 1mocce?

S. JImuHBI CTOPOH NMPSIMOYTOJIBHUKA OTHOCSTCS Kak 3 K 6, a mepumeTp paBeH 54 cMm. Haiinure

miIom@anab 3TOT0 NIPAMOYTOJIbHUKA.

KonTpoubHnas padora Ne 2 no teMe « PannoHajibHbIe Yncaa»

Bapuanr 1

Nel. BeinmonHuTte neiicTBUS:
1)—-6,1-25;, 2)-141,68:(-4,6); 3)-—

1 5 7 3
1—:(-52) 41— -(-32).
a7 Vg =39

Ne2.BriHecure oOIIMH MHOKHUTEID 34
CKOOKH:
1) -6mn + Tnp;

3) 15abx — 20x.

2)4k —4q + 4,

Ne3.Ynpocture BblpaxeHHE:
1) -2,4m - (-3n); 2) -8a —10b + 3a +
17b;  3)a—(a+5)+4(-2 + a).

Ned4. Pemnte ypaBHEHHE:

1 5
H-54:x=-1,8;, 2) §x=—g; 3) x(x +

6,1)(4,7 - x)=0.

NeS. Vrpocrture Belpaxkenue: —4(2,3x — 3)
— (5 -2,6x) + 3(0,6x — 2) ¥ BEIYUCIIUTE €T0

SHAYCHUC IIPU X = E .

Ne6* Haiinute 3HaueHnEe BeIpaxkeHus 4(5x —
3y)—6(3x—y), ecnu 3y —x =—2,1.

Bapuanr 2

Nel. BeimonauTe neiicTBus:
1)2,1-(=3,8); 2)-225,12:(-5,6); 3)

1 5 11 7
-1—:5—; 4H1— - (=2—).
) 13 ( 16)

14 7

Ne2.Briecure 00l MHOKATEIH 3a
CKOOKHU:
1) —4xy + 9yz;

3) 6x — 9xyz.

2)7b-"Tc+17,

Ne3.Ynpocture BblpakeHUeE:
1) -1,7x - (-5b); 2)—4a —-13b + S5a +
180; 3)b+32-b)—- (14 -D).

Ned4. Peminte ypaBHEHUE:
1 2
H-72:x=-1,2; 2) Ex:_;; 3) x(x +

4,3)(1,8 —x) =0.

NeS. Vmpocrture Boipaxkenue: —3(1,2x — 2) —
(4 —4,6x) + 6(0,2x — 1) 1 BEIYUCIIATE €O

15
3HAa4YeHHUe MpU X = ——.
22

No6* Haiinure 3HaueHue BoipaxkeHus 2(4a +
3b) - 3(2a + 6b), eciu 6b —a =-1,9.



KonTpoubHasi pabora Ne 3 mo TreMe «Anredpanvyeckue BbIpaKeHUs»

Bapmuanr 1

e 1. Haligute 3HaueHHUE BBIPAKECHUS
6x - 8y, mpu x = 2/3,y=5/8.

* 2. CpaBHUTE 3HAUEHUS BBIPAKEHUN
-0,8x-1u0,8x- 1 mpu x = 6.

* 3. YopoctuTte BeIpakeHue:

a)2x-3y-1lx+8y;6)5(2a+1) - 3;
B) 14x - (x- 1)+ (2x + 6).

4. YIpoCcTUTE BBIPAKEHHUE U HAUIUTE
€ro 3Ha4YeHHue:

-4 (2,5a-1,5) +5,5a -8,
npu a =- 2/9.

5. U3 paByx ropomoB, paccTOsHUE
MEXIYy KOTOPBIMH S KM, OJHOBPEMEHHO
HABCTpEUy APYr NPYry BbIEXadl JETKOBOM
ABTOMOOWJIb W TPY30BHK U BCTPETUIIUCH
yepes ¢ 4. CKOpoCTh JIETKOBOTO aBTOMOOMIIS
v KM/4. Haiigute CKOpOCTb TIpy30BHKA.
OtBeTbTe Ha Bompoc 3anauu, ecinu s = 200, ¢
=2,v=060.

6. Packpoiite ckoOKkwu:

3x-(Bx-Bx-1)).

Bapuanr 2

e 1. Halinute 3HaueHUE BBIPAKECHUS
16a + 2y, npua=1/8, y=-1/6.

* 2. CpaBHUTE 3HAUEHUS BBIPAKECHUM
2+03au2-03a,npua=-9.

* 3. YopocTtute BhIpaxKeHue:

a)Sa+7Tb-2a-8b;6)3 (4x+2)-5;
B) 200 - (b - 3) + (3b - 10).

4. YIpoCTuTe BbIpAXKEHHUE U HAWUTE
€ro 3Ha4YeHHeE:

-6 (0,5x - 1,5) - 4,5x - 8§,
pu x = 2/3.

5. U3 nByx ropoAoB OJHOBPEMEHHO
HaBCTpeuy apyr Ipyry BBIEXAJIH
aBTOMOOWJIb M MOTOIMKJI M BCTPETUIIHCH
yepe3 ¢ 4. Hanaure paccrosHue MexIy
ropoJiaMH, €cClii CKOPOCTb aBTOMOOWIIS Vi
KM/4, a CKOpOCTb MOTOLHMKIA V; KMm/4.
OTBeThTE Ha BONPOC 33JauH, €CIU: f = 3, V;
=80, v2 = 60.

6. Packpoiite cKOOKH:

2p-QGp-(2p-o0).



KonTpoubHnas padora Ne 4 no treme «/IuHeliHbIe ypaBHEeHUS»

Bapuanr 1

® 1. Pemute ypaBHEHHE:
1
a) —x=12;
3 +2,5;
0) 6x-10,2=0;
=45.

e 2. TaHd B LIKOJIy CHayaJia €leT Ha
aBToOyce, a MOTOM WHJAET TeEmKOM. Bcs
Jopora y Hee 3aHumaeT 26 MuH. Mner ona
Ha 6 MHUH JIOJbIIE, YeM eJeT Ha aBToOyce.
CKOJIbKO MUHYT OHa €/IeT Ha aBTo0yce?

3. B naByx capasix CIIOXEHO CEHO,
npu4YeM B IEPBOM capae ceHa B 3 paza
Oombiie, yem Bo BTopoM. [locne Toro xak u3
nepBoro capas yBe3nu 20 T ceHa, a BO
BTOopoi npuBe3nu 10 T, B 000uX capasix ceHa
ctano mopoBHY. CKOJIBKO BCEro TOHH CEHa
OBLJIO B JIBYX capasx MmepBOHAYaIbHO?

4. Pemute ypaBHEHUE

Tx-(x+3)=3(2x-1).

B) 5x-4,5=3x

r)2x - (6x-5)

Bapuanr 2

* 1. Pemure ypaBHEHHUE:

6x-0,8 =
2) Ly=18: B) 6x
6 3x +2,2;
0)7x+119= r) 5x - (7x +
0; 7)=09.

* 2. Yacte nyru B 600 kM Typucr
MpOJIeTeNl Ha caMoJieTe, a YacTh Mpoexaj Ha
aBToOyce. Ha camosiere oH mpozenan myTh,
B 9 pa3 Oospmmii, yem Ha aBTOOYCE.
CKONBbKO KHJIOMETPOB TYpPHUCT Tpoexan Ha
aBToOyce?

3. Ha oxgHoM yuacTke ObUTO B 5 pa3
0oJbIlle CaXEHIIEB CMOPOAWHBI, 4YeM Ha
apyrom. [Tocne Toro Kak ¢ mMepBOro y4actka
yBe3u 50 caXeHleB, a Ha BTOPOU mocaauin
eme 90, Ha 000OMX YydYacTKax CaXXCHIICB
cTano mopoBHY. CKOJIBKO BCETO Ca)KCHIICB
OBLTO HA JIBYX y4acTKax MEPBOHAYAIBHO?

4. Pemute ypaBHEHUE

6x-(2x-5)=2 (2x+4).



KonTpouabsnas padora Ne 5 no teme «Koopaunartsl u rpaguxu. @PyHkuumn»



Bapmuanr 1

* 1. ®ynknus 3agana popmysoi y = 6x + 19. Onpenenute: a) 3Ha4eHuE y, ecnu x = 0,5; 0) 3HaUeHUE X, IPU KOTOPOM ) = 1; B) IPOXOAUT JIU TpaduK
¢ynkuum uepes Touky 4 (-2; 7).

* 2. a) [loctpoiite rpaduk ¢pyHKMu y = 2x - 4.

0) YkaxxuTe ¢ HIOMOIIBIO TpaduKa, 4eMy paBHO 3HAUeHHUE y, Ipu x = 1,5.

* 3. B ogHOI 1 TO¥ e cucTeMe KOOpAMHAT OoCTpoiiTe rpaduku GyHKIHMA: a) y = -2X; 0) y = 3.

4. Haiinute KOOpIMHATHI TOUKU TiepecedeHust rpagukoB GyHKImiA y=47x - 37 uy = -13x + 23.

5. 3apaiite popMynoi TUHEHHYIO QYHKIHIO, TpaduK KOTOPOH mapayljielieH NpsiMoi y = 3x - 7 1 TPOXOJAUT Yepe3 Hadaio KOOPIMHAT.



Bapuanr 2
* 1. ®ynkuus 3agana popmynoit y = 4x - 30. Onpenenure:
a) 3HAYCHHE ), €CU X = -2,5; 0) 3HaUYCeHHE X, IPH KOTOPOM ) = -6; B) IpOXOAUT Ji1 Tpaduk GyHKIUN yepe3 Touky B (7; -3).
* 2. a) [loctpoiite rpaduk GyHkmun y = -3x + 3.
0) YkaxxuTe ¢ ToMOIIbIo Tpaduka, Py KaKoM 3HAYEHUH X 3HAYEHHUE ) PaBHO 6.
* 3. B oz1HOI1 1 TO¥ ke cucTeMe KOOpAMHAT MocTpoiTe rpaduku ¢pyHkumid: a) y = 0,5x; 6) y = -4.
4. HaiiuTe KOOpAMHATHI TOYKH IepecedeHus rpadukoB GyHKIwmi y=-38x + 15uy = -21x - 36.
5. 3amaiite popmynoil muHelHy0 QyHKIHUIO, rpaduK KOTOPOH MapauieseH NpsMoil y = -5x + 8 1 MpOXOAUT Yepe3 Hayalo Ko



HroroBas koHTposibHAs paboTa 10 MaTeMaTuKe B 7 Kiacce
B ¢popme BIIP

Bapuanr 1
HNHCcTpyKIMSA M0 BBHINOJHEHUIO PadoThI

Ha Bemosnenne pabotsl mo matematuke naércs 40 munyT. PabGorta copepxut 7 3aqaHuii.
B 3alaHUAX, ITOCJIC KOTOpBIX C€CTh I10JI€ CO CJIOBOM «OTBeT», 3aIllUIInUTEC OTBECT B yKaSaHHOM MECTC.
B 3alaHUAX, ITOCJIC KOTOpBIX C€CThb I10JI€ CO CJIOBAMU «PGI_HCHI/IC» nu <<OTB€T>>, 3aIlIUIIINUTC pemeHHe " OTBCT B yKaBaHHOM MCECTC.

Ecnu Bbl XO0THTE H3MEHUTH OTBET, 3aYEPKHUTE €TI0 U 3AIMUILINATE PSAIOM JIPYTOM.
[Tpu BbImonHEHNH PabOTHI MOXKHO I0JIb30BAaThCS TAONMUIEH KBAaApaTOB JBY3HAYHBIX YHCEJ. 3alpemieHo MOJb30BaThCs yuyeOHMKaMH, pabounMu

TETPaJsiMH, CIIPABOYHUKAMHU, KAJIbKYJISITOPOM.

[Tpu HEOOXOAUMOCTH MOKHO TIOJIb30BAaTHCSl YEPHOBUKOM. 3allCH B YEPHOBUKE MTPOBEPATHCS U OLIEHUBATHCS HE OYIIYT.
CoBeTyeM BBINOJHATH 33/1aHKUSI B TOM NOPSAJIKE, B KOTOPOM OHM JaHbl. [[J1s1 S)KOHOMUU BpEMEHU TMPOIMYyCKalTe 3ajaHue, KOTopoe He yaacrcs

BBIMIOJIHUTH CpPa3y, U epexoauTe K cienyromemMy. [locrapaiiTech BHIOJIHUTH KaK MOXKHO OOJIbIIIE 3aJaHUH.

@

3amganus Nel-2, 4-6 oneruBarorcd B 1 6aiut, Ne3— 2 0ayuta, Ne7 — 3 Gasuia.

Ouenka «2» «3I» «4» «5»
oannwl 0-4 5-6 7-8 9-10
Kenaem ycnexa!
3 (3% )°-3°
HaiinnTe 3HaueHHE BBIpOKECHUS: TR
OTBeTt




Pemnre ypaBHenue 2 + 3x = —2x — 13

OTBeT

1
@ Haiimure 3nauenue Boipakenns (4 —y)2 —y(y+ 1) npuy = — 5

PelweHne:

@ Onpenenure, npuHaUIEKUT 1 Touka A(-35; 76) rpaduxy y=-2x+6

OTBeT:

@ IIpounTaiite TekCcT
K mpém uacam oua 25 aseycma 6030yx npoepenca oo +27°C, a samem memnepamypa Ha4ana 6bicmpo CHUNCAMbCA U 3a MPU 4aca OnyCcmuiacs
Ha 9 epadycos. Ilosesno eeuepneti npoxnadoi. Temnepamypa onyckaniaco 6cé meoaeHnee, u K 0essamu 4acam eevepa 8030yx ocmuli 00 15°. K



NOJYHOUU HEOHCUOAHHO NOmenieso Ha 3 epadyca, HO 8emep CHO8A CMEHUI HanpasieHue, U Kk 3 4acam HOYU memnepamypa 6030yxa onycmuiach
0o 12 2padycos, a k 8ocxody (6 6 uacos ympa) noxonooano ewé na 3 epadyca. Koeda pacceeno, 6030yx CHO8a HA4al NPOSPEBAMbCsl, HO MAKOU
Jrcapel, Kak Haxamywe, 26 agezycma yoice He CAYYULOCH: 8 NOJOEHb Obl10 NACMYPHO, U mepmomempwsl noxazvieanu eceeo 15°C, a ¢ 15:00
memnepamypa oKazauace Ha 6 2padycoe Hudice, 4em 8 IMo JHce 8pemMs HAKaAHYHe.

[To omucanuio moCcTpolTe CXeMaTUYHO TpadK U3MEHEHHS TEMIIEPaTyphl B TeueHue cyTok ¢ 15:00
25 aBrycra o 15:00 26 aBrycra.

Temnepartypa, C°

30 25 aBrycra 26 aBrycra

9]
i

He i B + == == -=---- L [l T =----
I I 1 ] 1 I I I

e T Tt Tt T C T
I I 1 I 1 I I I
o L : | l |
| : | | : | : :
6 | : i : : | : :
I 1 1 1 1 I 1 1

o v L ; _____ ; o L I o Yo [
0 1 1 1 1 1 1

TSI00 18U 21000 0000 D30U 0600 0900 1200 150U Bpewms, 4
BbinonHUTE yMmHOXKeHue: (7-9x)(9x+7).
OTBeT

2x—y=17;

Pelunte cuctemy ypaBHeHM { X+y="5.



KontpoabHbie pa6oTsl s 8 kiacca

BxoaHasi KOHTpPOJIbHAsE pa0oTa M0 MaTeMaTHKe ISl y4aIIUXCs
8 kiaacca.

Bapmuanr 1
Yactp 1
1. Haiingute 3nauenue Boipaxkenus 0,9 - (—10)2 - 120.

2. Pemute ypaBHeHHUE: g + % =4.

3. Ypocrure Boipaxenne: (2a°b’)°.
4. Yupocturte Beipaxenue: (b — 8)* + 16b.
5. IlpencraBbTe B BUIEe MHOTOUJIEHA CTAaHAAPTHOTO BH/IA MPOU3BeACHUE (2X + 1)(x2 —4x).

6. B Tabnume naHel pe3ynbTaThl 3abera MalbuMKOB 8 Kiacca Ha auctaHiuio 60 M. 3auér
BBICTaBJISIETCS TIPY YCIIOBUH, YTO TIOKa3aH pe3ynbraT He Xyxe 10,5 c.

1) Tompko 1 2)
Homep popoxim I I1 i v Tobko Il 3) I, I
Bpema (B cexynaax) 104 10,6 10,1 11,0 4) IL V.

7. YCcTaHOBHTE COOTBETCTBUE MEXy rpadukaMu PyHKIUH
1 opMynIaMu, KOTOPBIE MX 3a/1a10T.

A ) 7 I s - B ; i3] | I -
1] ._.._:__. | 1 i | £ EH I 14 I |
= : FH L EREEL o o 7, WL
S8 0 A R Bt IS B B s H A —"! “
) y=x+2 2)y=-2 3) y=x-2; 4) y =-2x.

8. YkaxuTe B OTBETE HOMEpA BEPHBIX YTBEPIKICHHUIA.

1) CymmMma yrinoB paBHOOEIPEHHOTO TPEYroJbHUKA paBHA 180°.
2) KacarenbHas K OKpY>KHOCTH MapajuielibHa painyCy, TPOBEAEHHOMY B TOUKY KaCaHHUSI.

3) Cymma BEpTUKAIBHBIX YIJIOB PaBHA 180°.

9. B TpeyroapHuKe OUH yToJl paBeH 43° a JIPYroil yroJ paBeH 98°. Haiizmre TPETUH yroil

TpeyrojibHuKa. OTBET JlaiiTe B Tpajlycax.

Yactp 2
10. Pemmre ypaBHenue (x -4)(3x —9)=0.
12x-Ty=2,
11. PemuTe cuctemMy ypaBHEHUIA:
4x—-5y=6.



12. IIpencraBbTe MHOTOUICH a>+ab—5a—5bs BHJIC TIPOM3BEACHUS U HAUIUTE €T0 3HAUYCHUE MPHU
a=>5,6, b=14.

BapuaHT 2
Yactb 1
1. HaliauTe 3HauYeHue BbipaxkeHma 80 + 0,9 - (-10)3.

X X
2. PewwnTe ypaBHEHME: 2—§=§.

3. Ynpoctute BbipaskeHue: (3a’b*).

4. YnpocTtuTe BbipaxeHue: (y + 7)2 —14y.

5. MNpeacraBbTe B BUAE MHOrOY/1IEHa CTaHAAPTHOrO BUAa npousseaeHune (3x + 1)(x* - 5x).

6. B Tabnnue npuseaeHbl HopmatMBbl Mo bery Ha 60 m ana yyawmxcs 8 Knacca. OueHuTe
pe3ynbTaT MasbyMKa, NpoberkasBLluero aTy AuctaHumio 3a 9,8 c.

M aneauem

JeE o

OrMmeTxa

w5 »

wdw

w3

w5

o Aoy

w3

Bpema cexKyHIBI

9.2

10,0

10,0

10,5

1) oTmeTKa «5»
BbINOJIHEH

2) oTMeTKa «4»

3) oTmeTKa «3»

7. YCTaHOBWUTE COOTBETCTBME MeXKAY rpadrKkammn GyHKUNiM

n popmynamu, KOTopble UX 3a4atoT.

4) HOpMaTMB He




8. Ykaxkute B 0TBETE HOMEpA BEPHBIX YTBEPKACHUN
1) [ns Toukw, exaineid Ha OKPYKHOCTH, paCCTOSIHUE JI0 IIEHTPa OKPYKHOCTH PABHO PaJinycCy.
2) CymMma OCTpBIX yIJIOB PSIMOYTOJIBHOTO TPEYTOJIbHUKA PABHA 90°,

3) Ecnu npu nepeceyeHun JBYX NPSIMbIX TPEThE BHYTPEHHUE OJHOCTOPOHHUE YTJIbl pABHBI 90°, T0

npsiMble TapasuieIbHbIE.

9. B TpeyroiapHUKe OIMH yroJl paBeH 79°, a JIPYrou yroj paBeH 97°. Haiizure TPETUH yroJl

TpeyroiabHuka. OTBET JalTe B rpajaycax.

Yactb 2
10. Pewwute ypaBHeHue (x+2)(2x—4)=0.
.| Sx=2y=1,
11. Pewnte cnctemy ypaBHEHUMN:
15x -3y =-3.

12. MpeacrtaBbTe MHOMOY/EH a’+ab—-8a-8bs BMAE NPOU3BEAEHUA N HAMAUTE ero 3HaYeHue npum
a=2,7, b=1,3.



Kpurtepun oneHuBanns KOHTPOJILHOI padoThI 10 MaTeMaTHKe B 8 KJ1acce.

Bpewmst BoinosiHeHus: pabotsl — 40 MUHYT

- 32 BEpHOE pelIeHue KaKI0To 3a1anus yactu 1 — 1 Gamr;

- 32 BEpHOE PEIICHUEe KXKIO0Tr0 3a/IaHus 4acTu 2 — 2 6ana;

MaxkcumanpHO€E KOIM4ecTBo 6ajuioB — 15.

Kpumepuu oyenusanus.

Pexomenoayuu no oyenusanuio KonmponvHou pabomeol.

Basn 3a paGoty Menee 7 7-9 10-12" 13-15
OTMeTKa 1o 5 —
OaJIIBHOM 1IKaye 2 3 4 5

- IOJDKHO OBITH 0053aTENBHO PEMIEHO XOTsI OBl OJHO 3aJJaHUE IO TEOMETPHH.

Pexomenoayuu no oyenusanuro konmponvrotl pabomsi yuauuxcs ¢ OB3.

| Bami 3a pa6ory |

Menee 6

1012

13-15




Ormerka o 5 —
OAJUILHOM IIKAJIE 2 3 4 5

OTBeTBI K KOHTPOJIBLHOM padore.

Ne 1 2 3 4 5 6 7 8 9 |10 11 12
3ajaHus

Bapuant 1 | -30 | 4,8 [ 8a’b”" | b*+64 | 2x>-7x*- | 3 | 243 | 12 | 4° | £2 | (-0,6; | (a+b)(a-

4x 2) | -8);-21,2
Bapuant 2 | -820 | 2,4 | 243a™ | y*+49 3x°- 2| 412 | 1 43 | (-1;-2) | (a+b)(a-
b - 14x*-5x 39° -5); 4,2

Banapl | Kpurepun ouenuBanusi BbInoJiHeHusi 3aganuii Nel( -
Nel2

ITonyueH BepHBI OTBET.

Pemenne noBeneHO 0 KOHLA, HO JAOMYyIIEHA OIIMOKa
BBIYMCIIUTEIIBHOIO XapaKTepa WU OINHCKA, C €€ Y4ETOM
JAJIbHEHIINE [IaTrd BBIIIOJHEHBI BEPHO

Pemenne HeBepHO U OTCYTCTBYET




KonrpoabsHas padora Ne 2 no teme «KBagpaTHbie kKopHu. CTeneHu».

1 BapuaHT

1). Beruucnure:
a).0,54/0,04 +%\/144; 0). 21/1% -1; s). (21/0,5 )2

2). HalinuTe 3Haue€HHE BBIPAXKCHHUSI:

a).+J0,25-64;  6).4/56 -14;

e).ﬁ; 2).N3*-2°
V2
3). Pemnre ypaBHeHue:

a). X’ =049; 6).x’=10; 6).x =-25

4). YpocTuTe BbIpaXKEHHE:

a).x*\9x? , rme x > 0;

6).—562"12,1"I[66< 0.
8

5). YkaxxuTte JBe MOCIeI0OBAaTEIbHBIC JICCATHYHBIC
JIpoOU ¢ OTHUM 3HAKOM TOCIIE 3aMSTON, MEXKITY

KOTOPBIMU 3aKJIIOUEHO uucio 17 .

6). meet 1 KOpHU ypaBHEHHE Jx+1=0?

2 BapuaHT

1). Beruncnure:
1 25 2
a). 5196 +15036: 6.1 —71/4—9; o). (2J15)

2). HalinuTe 3HaueHUE BbIpaKEHUSI:

a).4J0,36-25;  6).4/8-/18;

6).%; 2).A2% .52

3). Pemnre ypaBHeHue:

a). > =064; 6).xX>=17; ¢.x*’=-36

4). YpocTuTe BbhIpaxKeHue:

a).y’\J4y* ,tney >0;

0). 7a,/g ,rne a < 0.
a

5). Ykaxxurte ABe Mociea0BaTelbHbIE NECATHUHEIC
IpoOu ¢ OJTHUM 3HAKOM TIOCTIE 3aMSTON, MEKIY

KOTOPBIMHU 3aKJTIOUEHO YUCIo +/38 .
6). Imeet 1 KOopHH ypaBHEHHE v/ X —2 =17

KoutpoJabsHas pa6ora Ne 3 no teme «Asreopandeckas 1podb»




1 sapuanm
1). CokpaTtuthb ApoOs:
14a‘s 3x yi -z’
Cl). ﬁ, -3 , 68).
49a°6 X" +4x 2y+2z
2). lIpencraBbTe B BUAE ApoOu:
-1 — 1 1
a).g)x2 + X 9; 0). - ;
X 3x 2a—6 2a+s
5 5¢—-2
8). -
c+3 ¢ +3c
2 —
3). HalinuTte 3HaueHue BhIpaKEHUS a 76 _ a
a

npua = 0,2, 6 =—15.
4). YpocTuTe BhIpaKEHUE:
3 x+15 2

2 sapuanum

1). CokpaTtuthb Apo0Os:

3 p—
a).—39x2 y2 ; ._25)/ ; 6).—3? 3129
26x°y y =2y a —b
2). [IpencraBpTe B BUIE APOOH:
_ _ 2
a).3 2a 1 gz Y 11 :
2a a 3x+y 3x-y
43¢ 3
8). — +
6-—26 6-—2
x—6y°

3). Haiinure 3HaueHNE BBIpAXKEHUS 5 +3y
y
npux=-8,y=0,1.
4). YpocTuTe BhIpaKEHUE:

2 x+8 1

x—4 x'-16 «x

KoutpoabsHnas padora Ne 4 no teme «KBagpaTHble ypaBHeHHsI»

1 BapuaHT

1). Pemure ypaBHeHue:
a). 2°+7x — 9 = 0;

6). 3x° = 18x;

6). 100 x*> — 16 = 0;
2).x*—16x + 63 = 0.

Haitaure ero cTopoHsl, €Ciiv U3BECTHO, YTO
IJIoNIab MPSAMOYTOJIbHUKA paBHA 24 o’

3). B ypaBHEeHUMN X+ px— 18 = 0 onuH u3

kod(pureHt p.

2). [lepumetp npsiMoyroJibHUKA paBeH 20 cm.

KOpHe paBeH — 9. Halinute npyroit KopeHb u

2 BapHaHT

1). Pemure ypaBHEHue:
a). 3x°+13x — 10 = 0;
6). 2x° — 3x = 0;

6). 16 x> = 49;

2). X —2x-35=0.

2). Ilepumetp npsiMmoyroJibHUKa paBeH 30 cm.
Haitgure ero cTopoHsl, €CIM U3BECTHO, YTO
MJIOIIAh TPSIMOYTOJIbHUKA paBHA 56 en’.

3). B ypaBHeHHM X+ 1lx + q = 0 onuH U3
KOpHeH paseH — 7. Hailaure 1pyroit KOpeHs 1
CBOOOTHBIH WJIEH .

KonTtpoabnas padora Ne S no reme «HepaBencrBa. CucreMbl ypaBHeHHUI»

Bapuanr 1
1. Pemmre HepaBEHCTBO:
1
a)—x<35;
6
0)1-3x<0;

B)5(y—1,2)—4,6 > 3y + 1.

2. Pemmure cucteMy HEPaBEHCTB:
2x-3>0, 5 3-2x<1,

a
Tx+4>0; L6+x<209.




+a

3
MCHBIIC COOTBCTCTBYIOLICTO 3HAYCHUSA

12—a
npodou ?
P 2

3. Ilpu kakux a 3HAYCHHUE IPOOH

4. Haiinure 1enble peleHns] CUCTEMBI

6-2x <3(x—1),
HCPAaBCHCTB: X
6— E > X.

5. Ilpu kakux 3HAYEHUSAX X UMEET CMBICI
BBIPAKCHHE V3x—2+/6-x7

Bapmuanr 2
1. PemmTe HepaBEeHCTBO:

1
a)gx22; 0)2-7x>0;
B)6(y—1,5)-34>4y—24.

2. PemnTe cucTeMy HEpaBEHCTB:
{4x -10> 10,
a

3x-5>1;
5 1,4+ x>1,5;
5-2x>2.

3. Tlpu xakux b 3HaueHUE APOOH

b+4
T MCHBUIC COOTBCTCTBYIOLICTO

3HAYCHHS 1pooH >—2b ?

4. Haiigute 1enble perieHnsi CUCTEMbI

10—-4x = 3(1-x),
HEPaBEHCTB:

35+ <2x.
4

5. Ilpum KakuX 3HaYEHUSIX d UMEET
CMBICJI BBIpa)KEHHUE

J5a—1++Ja+8?




HTorosasi KOHTpoJIbHASA padoTa

Bapmuanr 1

Yacts 1

1. Pemmure KBagpaTHOE ypaBHEHUE:
2x*—11x + 12 =0.
2. PemnTe HEpaBEHCTBO
4(2x-1)-3(Bx +2)> 1.
3. VYnpocturte BeIpaXeHUE:

(5V2 — V18)V2.

4. Ymupocrute Bbipaxenue: (a=)7 -

a
Yactb 2

5. Pemmte cucremy HepaBEHCTB
{26 —x< 25,
2x+7 < 13.

6. Pemmte ypaBHeHue:

Sx=T7 4x-3
x—3 x

7. JlBa BenocurienucTa OJHOBPEMEHHO
OTIPABWINCH B 96-KNITOMETPOBBII
npober. [1epBrlii exan co CKOPOCThIO,
Ha 4 KM/4 OOJIBIIIEH, YeM CKOPOCTh
BTOpOTO, ¥ IPUOBLI K pUHUITY HA 4
yaca paHblie BToporo. Halitu
CKOpPOCTb BEJIOCUIIEINCTA,
MPUILEIIEr0 K (UHUITY MTEPBBIM.

Bapuanr 2

45

Yacts 1

1. Pemmure KBagpaTHOE ypaBHEHUE:
5x* +8x-4=0.

2. PemmTe HEpaBEeHCTBO
9(x- 2)-3(2x +1) > 5x.

3. Ymnpocture BbIpaKeHHE:

(4V3 +
V27)V3

4. VYnpocrute Belpaxkenue (x°)
-29
X~ 7.

-7.

Yacrtpb 2

5. PemmTe cucremy HEpaBEHCTB
{15 —x < 14,
4— 2x<5.

3x+15 _
x2=25

0.

X
6. Pemnte ypaBHEHME: —+
—

7. JlBa BemocurenucTa OJHOBPEMEHHO
OTIpaBUWIKCh B 130-KUIOMETPOBBIi
npoOer. [1epBrIii exan co CKOPOCTHIO,
Ha 3 KM/4 OOJIBIICH, YeM CKOPOCTh
BTOPOTO, U MPUOBLT K puHUITY Ha 3
yaca passbliie BToporo. Haittu
CKOpPOCTH BEJIOCUIIEINCTA,
MPUILEIIEro K (UHUIIY BTOPBIM.



KonTtposabHbie padoThl s 9 kiaacca

Bapuanm 1

1 YACTH

Omeemamu K 3a0anuam 1-7 aenaromcesa 4ucio uiu nocie006amenbHoCHb yugp,
xomopuie caedyem 3anucams ¢ B/IAHK OTBETOB Ne 1 cnpasa om nomepa
COOMEemcmeyoueco 3a0anus, Ha4uHasn ¢ nepeoil Kiemouxu. Kasxcowtit cumeon
(uughpy, munyc unu 3anamyro) nuwiu 8 OMOeaIbHOU Kienoukxe.

1 a?-16b?
YrpocTtu BeIpakeHne: ————
a—4b
1) a—4b 3) a+4b
2) a+ 16b 4) 4b —a

ab a?
2 Brimonuu nenenune: —:—

5 "10b
1) a 3) a’
2 50
2) 2b? 4) b?
a 2a

3 Haiinu 3HaueHne BBIPAYKCHUSA: V5 /20

4 Pemwu ypaBHeHue. B oTBeTE 3anuIM MEHBIINN KOPEHb.
x2+6x—16=0

S T'nme uzoOpaxeHo pelleHre HepaBeHCTBa 2xX — 3 > 6 7

[T+
]

bl

1 2 3

1
6 [IpencraBs a1pooOH 773 B BUJIE CTETICHH C IIETBIM OTPHIATEIbHBIM



IIOKAa3aTCIJICM:

) 1172 3) 11

2) 1171 4) 1173

7 B Tabnune npuBeaeHbI JaHHBIE O pa3Mepe MPEMHU, BHITUIAYCHHBIX

corpyaHuky B 2018 u 2019 rogax. Kakyro B cpeiHeM npemMuro 3a KBapTall

noyyain coTpyaHuk B 2018 roay?

I kB. 11 kB. 111 kB. IV KB. I kB. II KB. III k..

2018 2018 2018 2018 2019 2019 2019

b 16 56 11 21 17 67 9
ThIC. pyb.

2 9YACTh

IV kB.
2019

35

Cuauana ykascu HOMep 3a0aHUA, A 3aMeM 3ANULIN €20 pelieHue U
omeem. Iluwu uémrko u pazoopuueo.

Ilpu evinoanenuu 3ad0anuii 8-10 ucnonnzyic BJIAHK OTBETOB M 2.

8 VYmnpocrtu BeipaxkeHue:

x—lO

x4 . x_s
9 BrinosiHu geliCTBUE:

a+4 8a
4a a?-16

10 Pemwu 3agauy:

JIBa aBTOMOOMJIS OTHOBPEMEHHO OTIPABIAIOTCS B S60 — KMIOMETPOBBIN
npoOer. [lepBolii ef1eT co CKOpOCThIO, HA 10 KM/4 GOJIBITIEH, YeM BTOPOI,

U pubkIBaeT K punuiry Ha 1 yac pansiie Broporo. Haiinu ckopocTsb

nepBoro apromoomiiss. OTBeT Aait B KM/4.



Bapuanm 2

1 YACTh

Omeemamu K 3a0anuam 1-7 aenarwomcea 4ucio uiu nocie008amenbHoCHs yugp,
komopuwie credyem 3anucams 6 B/IAHK OTBETOB Ne 1 cnpasa om nomepa
cOOmeemcmeyoueco 3a0aHus, HaUUHasA ¢ nepeoil Kaiemouxu. Kasxcowtit cumeon
(yughpy, munyc unu 3anamyro) nuuiu 8 OmoeIbHoll Kj1enouke.

2 2

9x2—4
1 YHpocTu BeIpakeHUE: X
3x-2y
1) 3x — 2y 3) 9x + 4y
2) 3x + 2y 4) 2y — 3x
2 ab? b
Brimonnu neinenmne: —:—
3 "6a
1) 2a’b 3) é
2
2) b3 4) a’b?
18 2

3 Haiinu 3HayeHue BBIPAKCHUS: V7 /28

4 Pewmn ypaBHeHHE. B 0TBETE 3anuiy MEHbIINN KOPEHb.
x2+4x—-5=0

5 T'me uzo0pakeHo pemieHre HepaBeHcTBa 3x — 8 < 2 7

wn
(=
=
=

1 2 3 4

1
6 IIpencraBs ApoOh —3 B BUJIC CTEIICHH C LIEJIBIM OTPHIIATENILHBIM



IIOKa3aTcJICM.

1) 74 3) 773

2) 774 4) 73

7 B tabnuiie npuBeAeHbI JaHHBIE O poaaxke aBTomooOmieit B 2018 u 2019
rogax. CKoJbKO B cpeiHeM aBTOMOOWJIeH mpoaBaiock 3a kBaprai B 2018
rony?

I kB. II kB. III kB. IV kB. I ke. II kB. III kB. IV kB,
2018 2018 2018 2018 2019 2019 2019 2019

KO/I-B0 72 88 77 99 49 115 96 124

2 YACTh

Ilpu evinonnenuu 3a0anuii 8-10 ucnonwvzyiu bJIAHK OTBETOB N 2.
Chauana ykasicu Homep 3a0anus, a 3amem 3anUMU €20 peuieHue u
omeem. Iluwu uémko u pazdopuuso.

8 VYmnpoctu BeipaxeHue:

(4b)?
b=9 . b5

9 BpIOJIHA IENCTBUE:

m—8_m2—64
5m ~ 15m?2

10  Pemmwm 3apauy:

JIBa BemocuneaucTa OJJHOBPEMEHHO OTIPABISAIOTCS B 224 — KHIIOMETPOBBIN MPOOeET.

ITepBbIif eeT co CKOPOCTHIO Ha 2 KM/4 OOJIbIIEH, YeM BTOPOM, U PUOBIBACT K (PUHHUIITY
Ha 2 yaca pasblie BToporo. Haiinu ckopocTs Benocureancra, NpuIeanero K GuHUILy

BTOpbIM. OTBET Aail B KM/4.
Cneundukanusi BXOJIHOW KOHTPOJIbHOI Pa0OThI
1O AJITEBPE 9 KJIACC




1.Cmpykmypa u cooepircanue KOHMPOILHOU Padomol
KonTponbHas paboTa npeacTaBieHa B IByX BapuaHTax.
Pabota cocrout u3 2 yacreil. Becerol0 3amanuii, u3 KOTOpBIX 7 3a/laHUI B IEpBOM
TECTOBOM YacTH U 3 3aJlaHusl ¢ Pa3BEPHYTHIM OTBETOM BO BTOPOM YacCTH.
Cneyugukayusn 3a0anuii:
1 yacmp
- palMoHaIbHBIC JPOOH.
- IEUCTBUS C pallMOHAIBLHBIMU APOOSIMHU
- KBaJIpaTHbIE KOPHU
- KBaJIpaTHOE ypaBHEHUE
- HEpaBEHCTBO
- CTEMNeHb C LIEeTbIM [T0Ka3aTeaeM
- DIIEMEHTHI CTATUCTUKU
yacmo
- BBIP@)XKEHUE C LEJIBIMU MTOKa3aTeIIMH
- YMHOKEHUE palliOHAIBHBIX ApoOeit
10 - 3aJ1a4a Ha IBIDKEHUE

oo N NN RN W~

4. Bpemsa evinonnenusn pabomel.

Ha Beimosnaenmne pabotst oTBoAUTCS 1 ypok (40 MUHYT).

5.0uenka evinonnenus omoeabHbvIX 3a0aHUL U PAOGOMbL 8 UEIOM.

Kputepuu onenuBanus:

Kaxxnomy 3aganuro nepBoil uacTu BeicTaBisercs 1 6amn. 3ananus Homep 8 1 9
orieHUBaroTcs B 2 6auta. 3amanne Homep 10 ornieHuBaercs B 3 6asa.

[Tpu ouleHUBaHUM PE3YIIHTaTOB KOHTPOJIBHON pabOThI Oasuibl, HAOpaHHBIE yYaIUMCs,
CYMMHUPYIOTCSI, @ 3aT€M BBIBOJUTCS OLIEHKA:

- ot 11 no 14 6a110B - «5»;

- o1 8 10 10 6a/J10B - «4»;

- 0T 5 10 70a/1710B - «3»;

-0oT 0 10 4 02/1JIOB - «2»

KontpoabHas padora Ne 2 no teMe «YpaBHEeHUsI ¢ OTHOM MepeMeHHO0ii»

Bapuanr 1.
1.Pemre ypaBHeHue
X*-64x=0

2.Pemute ypaBHEHHE C TOMOUIBIO
BBEJICHUSI HOBOM MTEPEMEHHOM

(x> =7) =5(x*-7)+6=0

3.Pemmre OuKBagpaTHOE ypaBHEHUE

x*=2x2-8=0

4.Pemmre ypaBHEHHUE CIIOCOOOM
IPYIIIUPOBKU

x> +3x2—4x-12=0

5.Pemmre npobHOE pariioHaIbHOE
ypaBHEHHE

x2—3x—4

x+1

0



Bapuanr 2.
1.Pemmre ypaBHeHue
x-16x=0

2.PemmTe ypaBHEHHE C IOMOIIBIO
BBE/ICHUS HOBOW IIEPEMEHHOU

(x> =10 =3(x>-10)-4=0
3.Pemure OMKBagpaTHOE YpaBHEHUE
x*=8x*-9=0

4.PemmTe ypaBHEHHE CITOCOOOM
TPYIITHPOBKH

X’ =5x*—x+5=0

5.Pemure JIpoOHOE paInroHaIbHOE
ypaBHECHHE

x2—3x+2
2—Xx




KonrpoabHnast padora Ne 3 mo teme «CucreMbl ypaBHeHHUI»

Bapmuanr 1

Bapuanr 2

Lp . { x+y=1
. Pemmnre cucrem aBHEHUI

yyp X2 4+ y2 = 25
2. Ilnomanb NpsMOYTOIBHOTO TPEYTOJIbHUKA
paBHa 15 I[Mz, a cyMMa JIJIMH €ro KaTeToB
paBHa 11 oM. Haitgure kaTeTsl.

3. Pemute rpadudecku CUCTEMY ypaBHEHHIA

{x+y=7
xy = 10

4. He BpImonHsAs mnocTpoeHus, HaWIUTE

KOOPIMHATHI TOYEK MEPECEUCHUSI OKPYKHOCTH
2,.2 N

X“+y"=5 u npamout x +y =-3.

S. Pemmre cuctemy ypaBHEHUI
{ X—y=5
x?+2xy —y* =-7

6. ITonoxuB B GaHK HEKOTOPYIO CYMMY JICHET,
BKJIQJYMK MOT MOJIY4YUTh uyepe3 roa Ha 670 p.
60.]1]:]]_[6. Ho on ocraBun JCHBI'U B GaHKe u
yepes roJl, CHSIB CO CBOET0 CUeTa BCIO CYMMY,
nonyuun 8107 p. U3BecTHO, uTo 60mbme 100%
roJoBbIX O0aHK He HauuchseT. Kakyio cymmy
IMOJIO’KUJT BKJIIATYHK IIEPBOHAYAJIBHO U CKOJIBKO
MPOLIEHTOB I'0JIOBBIX HAYMCIISUT OaHK?

Lp . { x+y=3
. Pemmnre cucrem aBHEHHI

Y yp XZ + y2 =29
2. IInomjanp npssMoyronbHUKa paseH 14 M, a
IJI0MaAb €ro paBHa 12 ,I[MZ. Haiinure cTopoHbI
NPSIMOYTOJIbHUKA.

3. Pemute rpaduyecku CUCTEMY ypaBHEHHH

{xz +y%? =25
xy =12

4. He BbImonHsA mnoCTpoeHUs, HaWIUTE
KOOPJMHATHI TOUYEK MEePECEUCHUsI OKPYKHOCTH
x2+y2=1 U npaMoit x +y = -1.

S. Pemute cucremy ypaBHEHUM
{ Xx+2y=7
2y +xy = 14

6. ITonoxxuB B 0aHK HEKOTOPYIO CYMMY JICHET,
BKJIAIYMK MOT MOJy4uTh uepe3 rog Ha 590 p.
ooseire. Ho oH octaBwi JeHbIM B OQHKE U
4yepes roJl, CHSIB CO CBOETO CUeTa BCIO CYMMY,
nosryqwt 7139 p. U3BectHo, uto 60mbie 100%
roJIOBBIX OaHK He HaunclsieT. Kakyo cymmy
MOJIOKUJT BKJIQJYUK MEPBOHAYAIIBHO U CKOJIBKO
MPOIIEHTOB T'OJIOBBIX HAYMCIISUT OaHK?




KontpoabHnas padora Ne 4 no reme «HepaBeHcTBa»

Bapuanr Ne 1

1. Haiinure Hanboubliee 3HAaYCHHE X, YAOBIETBOPSIOIIEE CHCTEME HEPABCHCTB

6x+ 18 <0,
x+82>2.

20-3(x—5)<19—-"Tx

2. PemmTe HEpaBEHCTBO

B omeeme yKascume Homep npasulbHoco eapuarma.

1 1
Dy (=4 Hea) 5 (7o =) 3)(_3’ +°°) 4) (=01 —4)

= 17x+72<0,

3. Ha xakoM puCyHKe N300pakeHO MHOKECTBO pEIICHU HepaBEHCTBA

oo
5
-4

8 1) 3)

¥ — 36> 0.

4. Pemiite HEpaBEHCTBO
B omeeme yKaskcume Homep npasusibHoco eapuarnma.
1) (—o0; +0) 2) (—o0; —=6)U(6; +0) 3) (—6; 6) 4) HET peHIcHHiA

x—2

>0
S. Pemnite HEpaBeHCTBO: 3—x

Ha xakoM u3 puCYHKOB N300paX€HO MHOKECTBO €T0 PEIICHU?

B omeeme yKaskcume Homep npasusibHoco eapuarnma.

1 E/’f 3 2 A
2 3 X 2 3 X
2) c’/y » - 4) B ? .
2 3 X 2 3 T
¥ 3x+4+3 14
3572 i
6. PemmTe HEpaBeHCTBO ) 6) X~ +2x—15

7. Ilpu Kakux 3HAYEHUSIX a ypaBHEHHE: X2+ (a-2)X- (a-5)= 0 umeer 2 KopHA



Bapuant Ne 2

1. Halimute HanOombIiee 3HaYEHUE X, YIOBICTBOPSIIOIIEE CUCTEME HEPABEHCTB

Sx+15<0,
x+5>1.

2. Peminte HEpaBEHCTBO 22—x>5— 4(x T 2) U OIIpeeNIuTe, Ha KAaKOM PUCYHKE U300pa-
KEHO MHOKECTBO €TI0 PEIICHUN. B omeeme ykaoicume HoOMepP NpasuilbHO20 6apuanma.

)] 2

2
5

i

o
o
3

Ly~

=3 B
—5 L

i~
"

x2—6x—27<0?

3. Ha kakoM pricyHKe N300paK€HO MHOKECTBO PEIICHHI HEPaBeHCTBA

EEA = LR A R = A AR, Fi

1 =3 2 9 3y 3 0 d4)

6x —x° > 07
4. Ha xakoM 13 pUCYHKOB H300paX€HO pellieHue HEPABEHCTBA
B omeeme yKaskcume Homep npasusibHo2o sapuarnma.
13 A AR TR g 3) L E L L A 0 B EE 1 0 R -
0 0 L+
L) LA O 4 R AR g,
0 6 5
2x—17 0
5. Ha xakoM pucCyHKe N300pa’keHO MHOXKECTBO pEIICHU HEPABEHCTBA 4—x
B omeeme ykaosicume nomep npasunbHo2o eapuanma.
L = 2 ) SNy F
7 4 = 7 = *
z E
3 & 2= 43 T
7 4 = 7 4 =
z E

X
6. Perire HEpPaBEHCTBO a) 5 2 0) (x— 3)2 -5



7. Ilpu KakuxX 3HAYEHUAX a ypaBHEHHE: X2- (a+1)X- (a-2)=0 HEe uMeeT KOopHEen

OTBeTBHI U KPUTEPUU:
11-10 6any10B — OIIEHKA 5
8- 9 6a10B — O11eHKA 4

5-7 6annoB — ouenka 3

No | BapmanrT 1 BapuanTt No2 OaIITBI
1 -3 -3 1

2 4 4 1

3 4 4 1

4 2 3 1

5 3 4 1

6 3 0.4; 4 2

(o o | o1

a) 4

6) | (—oo; —=5)U(3; +eo). (3-v5; 3+V5). |2

T | (=90;-4)U (4;+0) (-7;:1) 2

Hroro 11 GamioB

KonTpoabHnas padora Ne S no reme «@yHKUMU»

Bapmuanr 1




Al. lana ynxmus ¥ = —4x + 1. Ipu xakux 3HaYeHUAX apryMeHTa
f(x)=0, f(x)<0, f(x)>0? fApnsercs mu >Ta GyHKIMA BO3PACTAOMIEH TN YOBIBAIOLIEH ?

. 2
A2. Haiinure nymu pynkmun Y =3x" —S5x+2.
A3. Pa3noxure Ha MHOKUTENIN KBaIpaTHBIN TPEXUJICH:

a) x> —16x+63; 6)3x* —5x—2 B) 3y’ +7y-6.
2_5x-36 o, x +10x+25

A4. Cokparure npo0b: a X TOXTI g T

P P . x*-16 3x* +14x -5

tv

B1. O6nacts onpenenenus GpyHkuuu ) = f (X ) , Tpadux
KOTOPOH M300paXkeH Ha PUCYHKE, — OTpe3oK [-5;4]. Haiinute N\
HYTH QYHKIH, TPOMEKYTKH YOBIBAHUS U BO3PACTAHUS, ,/ \ n
Ob6nacTh 3HaYeHUH PYHKLIUH. \1 ] =

Bapuaur 2

Al. Jlana pynxmus V= 6xX —7 . TIpu kakux 3HAUCHNSX apTyMEHTa
f(x)=0, f(x)<0, f(x)>0? SApnsercs mu >Ta GyHKIMA BO3PACTAIOMIEH MM YOBIBAIOLIEH ?

. 2
A2. Haiinure mymu Gynkmun Y =3x" +x—2.
A3. Pa3noxure Ha MHOKUTENIN KBaIpaTHBIN TPEXUJICH:

a) x> —15x+56; 6)7x> +9x+2, B)57+9-2
2

x —8x—-33 3p24+p-2

A4. Cokparute 1pobb: a)— 5 0 %
x° =9 4-9p
F Y ¥
B1. O6nacts onpenenenns gpyuximn Y = f (X ) , TpaduK
KOTOPOH M300pakeH Ha PUCYHKE, — OTPE30K /.\ 1| /
[-5;4]. Haiimute Hynu QyHKIMH, TPOMEXYTKH YOBIBAHUS U
BO3pacTaHus, 00JIacTh 3HAUCHUH (YHKITUH. S
\L 7

KoutpoJsbHas padora Ne 6 mo teme «UucjioBble MoOc/ja€10BaATEIbHOCTH»

1. Haligute nBaanaTh MIECTON WiIeH 1. HaiiguTe Tpuauate BTOpoOil uieH
apudMeTHIeCKOr rporpeccu (a,), mepBoIid apudMeTHIeCKOr rporpeccu (a,), mepBoIid
YIEH KOTOpPOro paBeH 12, a pa3HOCTb paBHa -3. | 4JI€H KOTOPOI'o paBeH -15, a pa3HOCTh paBHa 2.

2. Haiigute cymmy TpuaLaTH BOCbMHU NepBbIX | 2. Haiinure cyMMy copoka Tpex NepBBIX




4JICHOB apudmeTrndeckoit mporpeccun 5; 12; ...

3. Haiinure nepBbiii WwieH apudMeTHISCKOM
1
nporpeccui (a,), ecnu as= 64, d = >

4. Haiinure pasHOCTh apu(METHICCKOM
nporpeccui (c,), eciu cs=32, cs=40.

S. Haiinure cyMMy BceX HaTypalbHBIX
TPEX3HAYHBIX YHCEN, KPaTHBIX 4.

6. SIBistercs au yncio 1,2 wieHoM
apudMeTHIeCcKoi mporpeccuu (a,), B KOTOPOH
aj=-4,a;;=-147

4JIeHOB apudmeTrdeckoit mporpeccun 8; 13; ...

3. Haiinure nepBoiii WwieH apuMeTHIECKOM
nporpeccui (a,), ecnu ag= 72, d = -2

4. Haiimgute pa3HOCTh apu(pMeTHIECKOM
nporpeccui (c,), €ciu co= 2, c25= -24.

S. Haiigute cyMMy BCeX HaTypaJibHBIX
TPEX3HAYHBIX YNCEN, KPaTHBIX O.

6. SIBisteTcs au ynuCao0 -27 WICHOM
apudMeTHIECKOr porpeccu (a,), B KOTOPOi
aj= 3, ap = —5,4?

Hrorosasi KOHTpOJIbHAsI padoTa

Bapuanr 1

Bapuaur 2

1. Ha pucynke uzo0pakeH rpaQ K TeMIIEpaTypsbl
BO3/lyXa B TECYCHUE CYTOK. Y KAKUTE MPOMEKYTKH
BPEMEHH, KOTJ]a TEMIIEPATyphl BO3pacTaja U Korjaa
yObIBasia. UeMy paBHBI HAaMOOJIBITICE U
HAUMCHBIIICE 3HAYCHUE TeMITEPATyphI?

O —= N Wk W

-hf
N

2. Pemmre HepaBeHCTBO (X-5)(X+2)>0.
3. Pemmre ypaBHenue 4x*-2x*-1=0.

4. Pemute cucteMy ypaBHECHHUH
{ 2x+y =4,
x?+y? =5.

5. Tloctpoiite rpaduk GpyHKImn y=6x>-5x+1. Ipn
KaKHUX 3HAYCHUSIX X 3HAYCHHUS ) TIOJOKHUTEITHHBI?

6. HaiimuTe 9eThIpHAMIIATEIA WICH U PA3HOCTH
apudMeTHYeCKO# mporpeccu, eciu a; =10,
S[4=1050.

7. Termmoxom mpores o TSYCHHUIO U TIPOTUB
TEUYEHUS peKH 1o 48 KM, 3aTpaTUB HA BECh MYTh 5
4. KakoBa coO6cTBeHHAsI CKOPOCTh TEIUIOXO/a,
€CJI CKOPOCTh TCUCHHUS peKu 4 KM/4?

1. Ha pucynke uzo0pakeH rpaQ ik TeMIIEpaTypsbl
BO3/IyXa B TEYEHUE CYTOK. YKAKUTE MPOMEKYTKU

BpPEMEHH, KOTJja TEMIIEPATyphl Bo3pacTaja U Korja
yObiBasia. YeMy paBHBI HaHOOJIBIIICE U
HalMeEHbIlIee 3HaYeHUe TeMIepaTyphl?

o o o

AT ¢ C
3
2
1///
0 \ Ly
1| 4 \| 24

2 \

2. Pemmre HepaBeHCTBO (X-8)(x+3)<0.
3. Pemmre ypaBHenue 3x'-2x*-16=0.

4. Pemmre cucTteMy ypaBHEHUI
{ 3x+y=4,
x2+y?=2.

5. Tloctpoiite rpaduk GpyHKIHE y=x"+4x+4. [Ipu
KaKUX 3HAYCHUSIX X 3HAYCHHSI ) TOJI0KUTEITBHBI?

6. HaiimuTe omuHHAIIATHINA WICH U Pa3HOCTh
apupMeTUIECKON IPOTPECCHH, €CIu a; =-88,
511222.

7. JlnuHa muaroHany mpsSMOYTOJILHUKA paBHA 25
cM, a ero mromanas — 300 oM. Haiinute ctopoHsl
MPSIMOYTOJILHUKA.




8. HaiimuTe o6macts onpeneneHus GyHKITAN

J3yi—y—14

gy) = 77=9

9. Halinure mOI0XATEIBLHBIE 3HAYEHUS X, IS
KOTOPBIX BBITTOJTHEHO HEPABEHCTBO
2
4x-x"<3

8. Haiigure obnacts onpeaenenus GpyHKIuN

J3y2—-5 2
f(y)zy—y-i-

y:—4

9. HaiinuTe oTpHLIATEIEHBIC 3HAYCHHUS X, TS
KOTOPBIX BBHITTOJTHEHO HEPABEHCTBO

¥+3x>2
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