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INOACHUTEJIbBHAS 3AIINCKA

OcCHOBHBIE JIMHUU COJIEP)KAaHUSI Kypca MaTeMaTUKH B 7-9 kiaccax — apupMeTHdeckas u
reoMeTpuuecKas, KOTOpble pa3BUBAIOTCS MapaliebHO, KaXk/1as B COOTBETCTBUU C COOCTBEHHOU
JIOTUKOM, OJJHAKO, HE HE3aBUCHUMO OJIHA OT JIPYTOM, @ B TECHOM KOHTAKTE€ U B3aUMOJICHCTBHH.

AJiredpa sBISIETCS OIHUM M3 OIOPHBIX KYpCOB OCHOBHOTO 00IEro o0Opa3oBaHMs: OHA
o0ecrieunBaeT U3y4eHUe IPYTUX JAUCHUILTIH, KaK €CTECTBEHHO-HAyYHOT0, TAK ¥ TYMaHUTapHOT'O
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl TPOJIOJDKEHUSI 00pa30BaHUS U B IMOBCEITHEBHON JKU3HU.
PazButne y oOydamomuxcs HaydHBIX NPEACTABICHUNH O NPOMCXOXKIEHUH U CYIIHOCTH
anreOpandeckux aOCTpakiui, Crnocode OTPaKCHHS MATEeMATHYECKOW HAyKOW SBICHHA U
IPOIIECCOB B TPUPOJAC U OOIIECTBE, POJIU MATEMaTHYECKOTO MOJCIMPOBAHUS B HAYYHOM
MO3HAHUU U B IMPAKTHKE CHOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS M Ka4eCTB
MBIIUICHHSI, HEOOXOAMMBIX IJISl aJalTallid B COBpEMEHHOM mmdpoBom obmecTtBe. M3yuenue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHHs HAOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBIIUICHHS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM
JICHCTBUSL U BBIBOJIBI, (POPMYIIMPOBATh yTBEepkacHHsI. OCBOCHUE Kypca aireOpbl o0ecrieyrnBaeT
pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYJaloIIUXCA: OHHM HCIOJB3YIOT JCAyKTUBHBIE H
UHIYKTHBHBIE PACCYXACHUs, 0000MIEeHNe M KOHKPETH3alUio, abCTparupoBaHWE W aHAJIOTHIO.
OOyuenue anreOpe mpeanoyiaracT 3HAYUTEIbHBIA OO0BEM CaMOCTOSTEIBHOW JEATEIbHOCTH
0o0y4aromuxcsi, IMOJITOMY CaMOCTOSTEIbHOE pEIICHHWE 3a7ad  SBISICTCS — peanu3anuei
JeSITeTbHOCTHOTO TMPUHIINTIA 00YIeHUSI.

B crpykrype mnporpammel ydeGHOro Kypca «Ainredpa» A OCHOBHOTO OOILEro
00pa30BaHUsI OCHOBHOE MECTO 3aHUMAIOT COJEp)KaTeNbHO-METOANYEeCKue JMHUM: «YHucna u
BBIUUCIICHUS», «ANreOpandeckue BbIPRXKEHUS», «YpaBHEHHUS M HEpaBEHCTBa», «DyHKIUMY.
Kaxnas 3 3TuX comepkaTelIbHO-METOAMYECKIX JIMHUIM pa3BUBACTCS HA TMPOTHKECHUH TPEX JIeT
U3y4eHHs Kypca, B3aUMOJICHCTBYS C IPYTHMHU €To JIMHUSAMHU. B Xoze n3ydeHus: yaeOHOro Kypca
00y4aromuMcst IPUXOAUTCS JIOTHYECKH pacCyKAaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBSA3M ¢ 3THM B mporpaMmy y4eOHOro Kypca «Aiaredpay BKIIOUEHBI HEKOTOPhIE OCHOBBI
JIOTHKH, TPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3/eiax MaTeMaTHYecKoro oOpa3oBaHUSI H
CIOCOOCTBYIOIIME OBJIAJICHUIO OOYYAIOUIMMHCS OCHOB YHHUBEPCAJIHHOTO MAaTEeMaTHYECKOTO
s3bika. CojiepKaTeIbHOM U CTPYKTYpHOH OCOOEHHOCTBIO YUeOHOTO Kypca «Airedpay sBiseTcs
€ro MHTETPUPOBAHHBINA XapakTep.

Conmepxanne nuHHHA «UWciaa W BBIYUCICHHS» CIY’)KUT OCHOBOHM U MallbHEHIIEro
U3yYeHHs] MaTeMaTHUKH, CIIOCOOCTBYET Pa3BHTHIO y OOYYArOIIMXCS JOTMYECKOTO MBIIIICHHUS,
(OpMHPOBAHNIO YMEHHSI MOJB30BATHCS ANTOPUTMAMHU, & TAKXKE NMPHUOOPETEHUIO MPAKTUYECKUX
HaBBIKOB, HEOOXOJMMBIX JJISi MOBCEIHEBHOH XM3HM. Pa3BuTHE MOHATHA O YMCIEe Ha YpPOBHE
OCHOBHOTO 00IIIero oOpa3oBaHUsI CBSI3aHO C PAIMOHAIBHBIMH M UPPANMOHAIHHBIMH YHCIIAMH,
dbopMHUpPOBaHUEM TIPEACTABICHUI O JEHCTBUTEIHHOM YHCIe. 3aBEPIICHHUE OCBOSHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHEMY 001eMy 00pa30BaHUIo.

Conmepxanne JByX aireOpanyeckux JHMHUH — «AnreOpanyeckue BBIPAKECHUA» U
«YpaBHEHUSI W HEPABEHCTBA»  CIOCOOCTByeT  (OpMUpOBaHHIO Yy  OOYyYarOIIUXCS
MaTeMaTHYECKOTo ammapaTra, HEOOXOIUMOTO IS peIIeHHs 3aJad MaTeMaTHKH, CMEXKHBIX
IPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE 0OCHOBHOTO 001Iero oopa3zoBaHus
y4eOHbI  MaTepuan TIpYyNIUPYeTcs BOKPYr  palMOHAIBHBIX  BhIpakeHUi.  Aunrebpa
JIEMOHCTPHPYET 3HAYCHUE MAaTEMAaTUKH KaK sI3bIKa JUTSl MOCTPOSHHSI MaTEMAaTUIECKUX MOJETICH,



OTMCAaHUA MPOLIECCOB U SIBICHUN peabHOro mMupa. B 3amaun oOyueHus aiaredpe BXOIAT TakkKe
JanpHelee pa3BUTHE aJTOPUTMHUYECKOTO MBIIIICHUS, HEOOXOIMMOT0o, B YacTHOCTH, JUIs
OCBOCHHMS Kypca HWH(GOPMATUKH, M OBJIQJCHUE HABBIKAMU JEAYKTUBHBIX PACCYKICHHM.
[IpeoOpazoBanre CUMBOIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHIO BOOOpPaKEHHs, CIIOCOOHOCTEH K
MaTeMaTU4eCKOMY TBOPUYECTBY.

Conepxkanne  (yHKIMOHATBHO-TpAUUECKOM  JIMHUM  HAIeNeHO Ha  TOJy4YeHUe
00yJarmUMUCs 3HAHUN 0 QYHKIMIX KaK BaKHEHIIeH MaTeMaTUYECKON MOJETH JIJIsl ONUCAHUS
U HCCJIEeIOBaHUSl pa3HOOOpa3HBIX IMPOILIECCOB U SIBJICHHM B mpupoje U obmectBe. M3yueHue
MaTepuana CrocoOCTBYeT pAa3BUTHIO Y OOYYaIOIIMXCS YMEHHS HCIONb30BaTh pPa3InyHbIC
BBIpa3UTENbHBIE CPEJICTBA SI3bIKAa MAaTEMATUKU — CJIOBECHBIC, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHUT BKJIaJ] B )OPMHPOBAHUE MPEICTABICHUNA O PO MAaTEeMaTHKU B Pa3BUTUU LIUBUIM3ALUU
U KYJIbTYPBI.

CornacHo ywyebHOMy IuUtaHy B 7-9 Kilaccax u3ydaercss y4eOHbII Kypc «AmnreOpay,
KOTOpBIM BKJIIOYAET CJEAYIOLIME OCHOBHBIE pa3flienbl coiepxkaHus: «Huciaa U BBIUMCICHUS,
«AnredpanydecKue BRIPAKEHHS», «Y paBHEHUS U HEPABEHCTBAY, «DYHKIIUNY.

Ha u3ydenue yue6HOTrOo Kypca «Anredpa» orBogutcs 306 yacos: B 7 kitacce — 102 yaca (3
yaca B Heneno), B 8 kinacce — 102 gaca (3 yaca B Hegemo), B 9 kimacce — 102 ygaca (3 gaca B
HEJIEIIO).

I'eoMeTpusi Kak OMH M3 OCHOBHBIX Pa3/JeJIOB IIKOJbHOW MaTeMaTHKH, UMEIOIINUN CBOEH
LEJIbI0  00eCleYUTh H3yueHHE CBOWCTB W pa3MepoB (UIyp, HUX OTHOLICHUH U B3aUMHOE
pacrojio’)KeHUe, OMMPAETCsl Ha JIOTMYECKYIO, OKa3aTeNbHYIO JUHUIO. [leHHOCTh u3yueHus
reOMETPUM Ha YPOBHE OCHOBHOI'O O0ILIEro 00pa30BaHus 3aKI0YAETCA B TOM, YTO 00Oydaromuics
YUUTCS TPOBOJUTH JIOKA3aTEIbHBIE PACCYKIEHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOYEHHUS,
JIOKa3bIBaThb MCTUHHBIE YTBEPKICHUS M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IIPOBOJWUTH
pacCy X AeHHs «OT MPOTUBHOIO», OTINYATh CBOICTBAa OT MPHU3HAKOB, (POPMYIHpPOBATH OOpaTHBIE
YTBEPKACHHUS.

Bropoil nenplo n3y4eHusi FTeOMETPUH SBJIETCS UCIOIb30BaHUE €€ KaK MHCTPYMEHTA IpHU
pEIIEHNN KaK MaTeMAaTHYECKUX, TaK M IPAKTUYECKHUX 3a/]ad, BCTPEUAIOLIUXCS B pealbHOU
*u3HU. OOydaromuiics OJKEH HAy4YUThCsl OINpPENeIUTh T'€OMETpUYecKyro (Gurypy, omnucarb
CJIOBaMHU JAaHHBI UYepTEX WIM PUCYHOK, HAWTH IUIONIA/b 3€MEJIbHOTO Y4YacTKa, PAacCUUTaTh
HEOOXO/MMYIO JUIMHY ONTOBOJIOKOHHOTO Kalenss uium Tpedyemble pa3Mepbl Tapaxka is
aBTOMOOWJIL. DTOMY COOTBETCTBYET BTOpAsi, BBIYMCIUTEIbHAS JIMHUS B U3YYEHHH T'€OMETPHH.
[Ipu pemieHun 3afad  MPAKTUYECKOTO  XapakTepa OOy4aroUIMiicss y4uTCS  CTPOMTH
MaTeMaTUYeCKUe MOJENN pEalbHbIX JKU3HEHHBIX CHUTYyallui, NpPOBOJUTH BBIYHCIEHUS U
OLICHMBATh aJIEKBATHOCTb MTOJIyYEHHOT'O pe3ysbTaTa.

KpaiiHe BaXHO NOJUEPKUBATH CBS3M T€OMETPUU C JAPYIMMHU YYEOHBIMH IpeIMETaMHu,
MOTHUBHpPOBaTh  HCIOJB30BaTh  ONpPENENICHHUS TIEeOMETPUYECKHMX (QUryp U  TOHATHUH,
JEMOHCTPUPOBATh MPUMEHEHHUE MOJIYUEHHBIX YMEHUHN B QU3HKE U TEXHUKE. DTH CBSI3U Hanbosee
ApKO BUIHBI B TeMax «Bektopsl», « [pUuroHoMeTpuueckne cOoTHOIEHUD», «MeTo KoopauHaT»
u «Teopema IIudaropar.

Yuebnsbiii kypc «I'eomeTpus» BKIIIOYAET CICAYIONIME OCHOBHBIC PAa3Jeibl COICP’KAHMUS:
«['eomerpuueckne ¢Gurypsl u HUX CBOHCTBay, «l3MepeHHE TeOMETPUUECKUX BEIUYHUHY,
«/lexapToBBl ~ KOOpAMHATBl Ha  IUIOCKOCTW», «BeKTopwl», «/IBUXKEHHS  IUIOCKOCTHY,
«[IpeobpazoBanus mogo0us».



Ha u3ydenue yuebnoro kypca «I'eomerpus» orBoautcs 204 gaca: B 7 kiacce — 68 yacoB
(2 gyaca B Hepeno), B 8 kiacce — 68 yacoB (2 yaca B Heleno), B 9 kinacce — 68 yacoB (2 yaca B
HEJIETIIO).



COJAEP)KAHUE OBYYEHUA

7 KJIACC
Anreopa

Yucia 1 BLIYMCICHHUA

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXOA OT OAHON (GopMBbI 3amucu Apodeilt K
npyroi. [loHsiTue panuoHaIbHOrO 4KCiIa, 3allMCh, CPABHEHUE, YIOPSAJOUYMBAHUE PALlMOHAIbHBIX
yucen. ApudmMernueckue IEHCTBUS ¢ PaLlMOHAIbHBIMU YKcIaMU. Pemienue 3anad u3 peaabHOR
IPAaKTUKU Ha 4acTH, Ha ApoOHu.

CremneHb ¢ HaTypajlbHBIM IOKa3aTeJIeM: ONpEENICHUE, IPeoOpa3oBaHuE BBIPAXKEHUN Ha
OCHOBE OTpE/ICICHHUS, 3aUCh OOIBIINX YnceN. [IponenTsl, 3anich MPOLEHTOB B BUJIE APOOH U
JIpoOu B BHJIE NPOLIEHTOB. TpHU OCHOBHBIE 33Jaul Ha IPOLIEHTHI, PELICHNUE 3aJau U3 pealbHOU
IIPAKTUKU.

[TpyuMeHeHre TPU3HAKOB I€IMMOCTH, Pa3I0KEHNE HA MHOXKUTEIN HATYpaIbHbIX YHCE.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IIpsiMasi U 0OpaTHasi MPONOPLMOHAILHOCTH.

Anredpanyeckne BbIPaKeHUs

IlepeMeHHBIE, YHCIOBOE 3HAUYEHUE BBIPAKEHUS C NEpeMEHHOW. JlomycTumble 3Ha4YeHUs
nepeMeHHbIX. [IpencraBieHne 3aBHCMMOCTH MEXAY BeIMYMHAMH B  BHIE (OPMYIIBL.
Brraucnenus nmo gpopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKEHUH, TOKAESCTBEHHO PaBHBIC
BBIpa)KEHUS, MpaBUIa NIPeoOpa3oBaHus CyMM M NPOU3BEIEHHM, MpaBuia PACKPBITUS CKOOOK U
HPUBECHUS IOJJOOHBIX CJIaraeMblX.

CBolicTBa CTENEHU C HATYpaJbHBIM ITOKa3aTeeM.

OpHounenbl 1 MHOrowleHbl. CteneHb MHorouieHa. CliokeHHe, BBIUUTAHUE, YMHOXKEHHE
MHOro4eHOB. DOopMysbl COKpAIIEHHOTO YMHOMKEHUS: KBaJpaT CyMMBl M KBaJpaT Pa3HOCTH.
dopmysa pa3HOCTH KBaJpaToB. Pa3noxeHre MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHusI 1 HepaBEeHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHMsI, IIpaBUiia MPeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIbLHOCTh
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IEPEMEHHOM, YMCIIO KOPHEH JIMHEWHOrO YypaBHEHUS,
pelieHre JMHEWHbIX ypaBHeHuM. CocTaBieHHE YpaBHEHUH MO YCIOBUIO 3aqaud. Pemienue
TEKCTOBBIX 33/1a4 C TIOMOIIIbIO YPaBHEHUH.

JluneliHOe ypaBHEHHE C JBYMs MEpEeMEHHBIMH M ero rpadguk. Cuctema JIBYX JTHMHEHHBIX
YpaBHEHMI ¢ JByMs IMEpeMeHHBbIMHU. PemieHue cucteM ypaBHEHHMH crOcoOOM IMOACTAaHOBKH.
[Tpumepsl pelieHns: TEKCTOBBIX 3ajjayd ¢ TTOMOIIBIO CUCTEM ypaBHEHUH.

DOyHKIUHA

Koopaunara Toukn Ha mnpsmol. UucioBele npomMexyTku. PaccrossHue Mexay IByMs
TOYKaMHU KOOPAMHATHOU IIPSAMOM.

[IpsimoyronbHast cucrema koopauHat, ocu Ox u Oy. AOcuucca U opJuHaTa TOYKHU Ha
KOOpAMHATHOM IuiockocTH. Ilpumepsl rpadukoB, 3amaHHbIX (Qopmyinamu. UrteHue rpapukon
peanbHbIX 3aBucuMmocTed. [lonstue ¢ynxkuun. I'padux ¢ynkuuu. CpoiictBa  (QyHKIMIA.
Jluneiinas ¢ynkuus, e€ rpapuk. ['papux ¢pynkuun y = [x|. I'paduyeckoe perienue nuHeHHbIX
YpaBHEHUH U CUCTEM JIMHEHHBIX YPABHEHHUM.

I'eomeTpust

Hauanbpubele moHsTHs reoMmerpuu. Touka, mpsimMas, OTPE3OK, Jyd. Yroia. Buubsl yrios.
BeprukansHple U CcMexHBIE yribl.  buccektpuca yria. JlomaHas, MHOIOYTOJIbHUK.
[TapamienpHOCTh U NEPIEHIUKYIAPHOCTD MPSIMBIX.



Cummetpuunbie purypbl. OCHOBHBIE CBOMCTBA OCEBOM cuMMeTpuH. [IpuMepsl cuMmmeTpun
B OKPY’KAIOIIEM MUDE.

OcHOBHBIE TIOCTPOEHHUSI C IIOMOIIbIO LMPKYIsl M JuHeiiku. TpeyronbHuk. Bbicora,
MenaHa, OMCCeKTpHca, UX CBOMCTBA.

PaBHOOGe1peHHBIN U paBHOCTOPOHHUH TpeyroyibHUKU. HepaBeHCTBO TpeyronbHUKA.

CpoiicTBa M TpHU3HAKH DPAaBHOOEAPEHHOrO TpeyroipHUKa. [Ipu3HAaKM paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa M IPU3HAKU MapajuleNbHbIX NpsMbIX. CymMMa yrioB TpeyrojpbHUKA. BHemnue
YTJIbI TPEYT OJIbHUKA.

[TpsimoyronbHbI TpeyroiabHUK. CBOWCTBO MeAMaHbl IMPSMOYIOJIBHOIO TPEYroJIbHUKA,
NPOBEACHHOW K runoreHyse. [Ipu3sHaku paBeHCTBA IIPSAMOYIOJIBHBIX — TPEYrOJIBHUKOB.
[IpsiMOYyTOJIBHBIN TPEYTOJIBHUK C YIiioM B 30°.

HepaBeHcTBa B TeOMETpUN: HEPABEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
Teopema o OOJIbIIEM yTiie U OONBIIEH CTOPOHE TPEYTroNbHUKA. [lepreHIuKysp 1 HaKIIOHHAS.

I'eomeTpuyeckoe MeCTO TO4YEK. buccexkrpuca yria W CEpeAUHHBIM INEPHEHIUKYISIP K
OTpE3KYy KaK F€OMETPUYECKHE MECTa TOYEK.

OkpyXHOCTb M KpyI, XOopJa M JAMAaMeTp, MX CBOMICTBa. B3anMHOe pacrosiokeHue
OKpYXHOCTH M npsiMoil. KacarenbHast u cekymas K OKpyKHOCTU. OKpY>KHOCTb, BIIMCAHHAs B
yroi. BrimcanHas u onucaHHas OKpYKHOCTH TPEYTOJIbHUKA.

8 KUIACC
Auredpa

Yuciia 1 BBIYUCICHUSA

KBagpatHsiii kopeHb u3 uuncna. Ilonstue o0 wuppanmoHanbHOM uucie. JlecsaTuynbie
npUOJIMKEHUsT UppAaLMOHANBHBIX uncesl. CBoiicTBa apupMeTHYECKHX KBaJpaTHBIX KOpHEH U UX
OpUMEHEeHHe K MpeoOpa3oBaHUIO YMCIOBBIX BBIPAKEHHM M BbIUUCIEHUSIM. JleHCTBUTEIbHBIE
qucia.

CreneHs ¢ 1eqbIM ITOKa3aTenaeM U e€ cBoiicTBa. CTaHJapTHas 3alKCh YHCIIA.

Auaredpanyeckune BbIPaKeHHUs

KBaaparHbIi TpEXUIIEH, Pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanueckass Jpobb. OCHOBHOE CBOMCTBO anredpamdeckoir npobu. CroxeHue,
BbIUMTAaHUE, YMHOXEHHE, JAelieHHe ainredpandyeckux apoOeil. PanuoHanbHble BBIPQXKEHUS U UX
npeoOpa3oBaHue.

YpaBHeHHUs M HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢opmyina KOpHEW KBajapaTHOro ypaBHeHHUs. Teopema Buera.
Pemenne ypaBHeHU#, CBOASIIMXCA K JMHEHHBIM M KBajapaTHeIM. Ilpocreiimme apoOHO-
panMoOHAIbHBIE YPABHEHUS.

['padmueckas mHTEpHpeTalys ypaBHEHUN C JABYMs MEPEMEHHBIMH M CHUCTEM JIMHEWHBIX
YpaBHEHUN C JBYMs IepeMeHHBbIMHU. [IpuMepbl pelieHHsi cHCTeM HEIMHEHHBIX YpaBHEHUH C
JIBYMsI IIEPEMEHHBIMHU.

Pemrenne TeKCTOBBIX 3a/1a4 areOpanyecKuM CrIocoOOM.

UucioBble HEpaBeHCTBA M HX CBOMcTBA. HepaBeHCTBO ¢ OOHOW INEPEMEHHOM.
PaBHOCUNBHOCT HepaBeHCTB. JIuHeilHble HEpaBEHCTBA C OAHOM mnepeMeHHOW. Cucrtemsl
JIMHEUHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUHA



[Tonsitne gynkmuu. O6GnacTh onpeneneHUus U MHOXKECTBO 3HaueHH (yHKIuH. CriocoObl
3ananus QyHKIUH.

I'papux Qynxmun. Yrenue cpoictB ¢(yHkiuu no e€ rpaduxy. Ilpumepsr rpadukos
(GYyHKIUH, OTPaXKAIOUINX peaIbHBIEC IPOIIECCHI.

OyHKIMY, ONMCHIBAIOIINE MPSIMYI0 M OOpaTHYIO MPOMOPIHOHAIBHBIE 3aBUCUMOCTH, HX
rpaduku. Oynkupn y = x2, y = x3, y = \x, y=|x|. ['padudeckoe pemeHne ypaBHe M i CHCTEM
YpaBHEHUH.

I'eomerpust

Yerpipéxyronpauku. [lapamnenorpamm, €ro Ipu3Hakd W CBOMCTBA. YacTHbIE cCily4au
napajuieJorpaMmoB (IPsSIMOYTOJIbHUK, poMO, KBajapaT), UX IMPU3HAKKM U CBOMCTBa. Tpanenus,
paBHOOOKas Tparenus, e€ CBOCTBa U Npu3Haku. [IpsmMoyronbHas Tpaneuus.

Meton ynBoenusi menuanbl. LlentpanbHas cummerpusi. Teopema Daneca u Teopema o
IPONOPLUOHAIIBHBIX OTPE3KaX.

Cpennue TMHUM TPEYrojbHUKa U Tpaneuuu. LleHTp Macc TpeyronbHuKa.

[Tonobue TpeyronbHUKOB, KO3 duiueHT noaodus. [IpusHaku mogo0Ousi TpEeyroabHUKOB.
[Tpumenenue mooOUst P PEIICHUN MTPAKTUYECKUX 3a7ay.

CaolicTBa miomaae reomerpuueckux guryp. @opmyisl A MJIOLAAA TPEYroJbHUKA,
napajuiesiorpamma, pomoOa u tpanenun. OTHOIIEHHUE IUIOMAACH MOT00HBIX Quryp.

Brruncnenue miomaaei TpeyroabHIKOB 1 MHOTOYTOJILHUKOB Ha KJIeTuaToi Oymare.

Teopema Iludaropa. Ilpumenenne Teopemsl [ludaropa nmpu pemieHMH MPAKTHYECKUX
3azad.

CuHyc, KOCHHYC, TAHT'€HC OCTpPOTO yIjia MNPSMOYTOJBHOTO TpeyroyibHUKa. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKJIECTBO. Tpuronomerpuueckue GpyHkuu yrios B 30, 45 u 60°.

BrivcanHble U LIEHTpalbHBIE YTIBI, YTOJ MEXKIY KacaTeabHOW M XOpAOW. YTIBl MEXIY
XOpAaMH U CEeKyIIMMH. BrhucaHHble U ONUCaHHBIE YETHIPEXYTONBHHUKU. B3aumHoe
pacrioioxxeHue JByX OKpyxkHocted. Kacanme oxpyxkuocteil. OOiue kacaTtelbHblE K JIBYM
OKPYKHOCTSIM.

9 KUIACC
Auredpa

Yucsa v BbIYUCICHUSA

PannonanbHble Yncna, upparoHaIbHbIe YUClia, KOHEYHbIE U OECKOHEYHBIE JeCATUYHBIC
npodu. MHOXECTBO JEHCTBUTENBHBIX 4YHCEN, ACUCTBUTEIbHBIE 4YHCIIA Kak OECKOHEYHbIE
JIecsTHUHble  apoOu. B3auMMHO  OJHO3HAUYHOE  COOTBETCTBHE  MEXIY  MHOXXECTBOM
JIEUCTBUTEIIbHBIX YUCET M KOOPAUHATHOMN MPSMOM.

CpaBHeHUE JEHCTBUTENBHBIX YHUCEN, apuPMETHUYECKHE NCUCTBUSA C JACHCTBUTEIHHBIMU
YHUCIIAMH.

Pasmepsl 0O0BEKTOB OKpYKAlOIIEr0 MHpA, JUIMTEIBHOCTH IPOILIECCOB B OKPYKAIOIIEM
MUpE.

[TpubnmxEHHOE 3HAUEHUE BEIMYUHBI, TOYHOCTh MNpHOMMKeHHs. OKpyrieHue Yuced.
IIpuknaka v OLlEHKA pe3yIbTaTOB BEIYMCICHUMN.

YpaBHeHUs1 1 HEPABEHCTBA

JIuneitnoe ypaBHeHue. Penienue ypaBHeHUH, CBOJAAIIUXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHUM, CBOASIIMXCA K  KBaJAPATHBIM.
bukBanpatHoe ypaBHeHue. IIpumeps! penieHuss ypaBHEHUN TpeTbed M 4YETBEPTOM CTENEHEU
Pa3I0KEHUEM HAa MHOKHUTEIH.



Penrenue JTPOOHO-PAIIMOHATEHBIX YpaBHEHUH. Pemenne TEKCTOBEIX 3a1a4
anreOpandecKuM METOIOM.

VYpaBHeHUE C ABYMSI NEpeMEHHBIMH U ero rpaduk. Pemenuwe cuctem AByX JIMHEHHBIX
YpaBHEHUN € JBYyMsl INEpEMEHHbIMU. PelieHue cucreMm JByX YpaBHEHHMH, OJIHO U3 KOTOPBIX
JUHEIHoe, a Ipyroe — BTOpoM cTeneHu. ['paduueckas MHTEpHpeTanus CUCTEMbl ypaBHEHUH C
JIBYMsI IIEPEMEHHBIMHU.

Pemienune TeKCTOBBIX 3a/1a4 anre0OpandecKuM CriocoOOM.

YuciioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne JMHEHHBIX HEPABEHCTB C OJHOM NEpEeMEHHOW. PelieHue cucTteM JMHEHHBIX
HEpaBEHCTB C OJIHOW mepeMeHHOW. KBaapaTHele HepaBeHcTBa. ['padmueckas MHTEpHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMHU.

DOyHKIUHA

KBanparuunas ¢ynkius, e€ rpapuk u cpoiictBa. [lapaboma, KOOpAMHATHI BEPIIMHBI
napaboJibl, 0Cb CHMMETPHUH MapadoJIbl.

I'paduxn dyskmmit: y = kx, y =kx + b, y=k/x, y=x3, y = \x, y = |x| , # ux cBoiicTsa.

YuciioBble MOCI€10BATEILHOCTH H IPOrPeccuH

[ToHsiTMEe YMCIIOBOM MOCIEAOBATEIBHOCTU. 3aJJaHue TOCIEI0BATEILHOCTH PEKYPPEHTHOM
dbopmyIoit u HGopMyIIoi 1-To diIeHa.

Apudmernueckass u  reomerpuueckas — mporpeccur.  Dopmynbl  n-ro  4YJIeHa
apuQMeTUYECKOIl U TeOMETPUUECKON MPOTPECCHiA, CyMMBI MIEPBHIX 71 YJICHOB.

N3o00paxeHne 4YIeHOB apHU(PMETHUECKONH M TeOMETPHUYECKON Mporpeccuii TOYKaMu Ha
KOOPJMHATHOMU MJIOCKOCTH. JIMHENHHBIN U 3KCIOHEHITUANBbHBIA pocT. CII0KHBIE MPOIIEHTHI.

I'eomerpus

Cunyc, xocunHyc, TaHreHc yrimoB or 0 o 180°. OcHOBHOE TPUTOHOMETPUUECKOE
TOXJ1€CTBO. POPMYJIIBI IPUBEACHHUS.

Pemenne tpeyronpHukoB. Teopema KOCHHYCOB M TeopeMa CHUHYCOB. Pemienue
MPaKTUYECKHX 3a/1a4 C UCIIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeoOpazoBanue moaobus. [1ogobue coOOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema 0 Ipou3BEIEHUN OTPE3KOB XOPA, TEOPEMBI O IPOU3BEACHNUN OTPE3KOB CEKYIIUX,
TeopeMa O KBaJIpare KacaTeJIbHOM.

BexTop, nmnmHa (MOAYNbh) BEKTOpa, COHANpPABIEHHBIE BEKTOPHI, MPOTHBOIMOIONKHO
HaIpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpallMH HaJ
BEeKTOpaMHu. PaznokeHue BeKTopa Mo JBYM HEKOJUIMHEApHbIM BekTopaM. KoopanHaTel BEKTOpA.
CxkansipHO€ MPOU3BE/ICHUE BEKTOPOB, TPUMEHEHUE ISl HAXO0XKJACHUS IJIUH U YIJIOB.

JlekapToBbl KOOpPJAMHATHI HA I[IJIOCKOCTH. YPaBHEHUS TMPSMOM U OKPYKHOCTH B
KOOpJIMHATAaX, MIepeceueHue OKPYKHOCTEH U MpsIMbIX. MeTo1 KOOpAMHAT U €r0 IPUMEHEHHE.

[IpaBuibHBIE MHOTOYTOJIBHUKH. JlJTMHA OKpYXHOCTHU. ['pajiycHas u pagnaHHas Mepa yria,
BBIYMCIICHHE JUTMH AYT OKpyxkHocTel. [1nomane kpyra, cektopa, CEerMeHTa.

JIBUKEeHHUsI TNTIOCKOCTH U BHYTPEHHHE CUMMETpHH (UTyp (d7eMEHTapHbIE MPEICTABICHUS).
[TapannensHbIi iepenoc. [1oBopoT.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IIPOT'PAMMbBbI YYEBHOI'O
KYPCA «<MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JInyHoCTHBIE PpPe3yabTaThl OCBOCHHUS MPOTpaMMbl ydeOHOro Kypca «Aunredpay
XapaKTEepPU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBIICHUEM MHTEpeca K MPOILIOMY U HACTOAIIEMY POCCHUHCKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMXKECHHSM POCCHUMCKMX MAaTeMaTUKOB H POCCHUUCKOU
MaTEeMaTUYECKOU IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHXKEHUM B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:kIaHCcKoOe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakJIaHMHA W peaM3allid €ro Ipas.,
MPEJICTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBaX (DYHKIIMOHHPOBAHUS PA3JIMYHBIX CTPYKTYP,
SBIICHUH, MPOLIEYp TPaKIaHCKOTO oOIecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXXJIEHUIO ITUYECKUX MPOOJIeM, CBA3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JOCTH)KEHUMN
HAyKH, OCO3HAHUEM BaXXHOCTH MOPATbHO-3THUECKUX MPUHIIUAIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAoBO€E BOCIMTAHME:

YCTAaHOBKOM Ha aKTHMBHOE YYacTHE€ B PEIICHMHM MPAKTUYECKUX 3a]ad MaTeMaTH4eCKOM
HaIPaBJICHHOCTH, OCO3HAHWEM BaKHOCTH MAaTEeMaTHYECKOTO 0Opa30BaHUs HA MPOTSHKEHUU BCEH
JKU3HH JIJIS1 YCTICITHOM Mpo(deCCUOHATBHOM IEATeTbHOCTH M Pa3BUTHEM HEOOXOJIMMBIX YMEHHUMH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOEHHWEM WHJUBHUAYATHHOM TpPAaeKTOpUU OOpa3oBaHUs U
YKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CITOCOOHOCTBIO K DMOIIMOHATIBHOMY M JCTETHYECKOMY BOCHPHUSITHIO MaTeMaTHYECKUX
00BEKTOB, 3aj1a4, PEIICHHH, PACCYKICHUM, YMEHUIO BUACTh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUSA:

OpUEHTAIIMEN B NIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAyYHBIX MPECTaBIECHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTHS YEJIOBEKa, NPHUPOABI M 0OIIeCcTBa, MOHHUMaHUEM
MaTeMaTHYeCKON HayKu Kak c(epbl UYeIOBEYECKOW NeATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAUMMOCTHU JJIs1 Pa3BUTHUS [IMBUIIU3ALIMH, OBJIAJICHUEM SI3IKOM MaTeMaTUKH U MaTeMaTUYeCKOU
KyJIbTypOH KaK CpEICTBOM TIO3HAHUS MHpa, OBJAJCHUEM MPOCTEUIINMH HAaBBIKAMU
HCCIIeIOBATEIIBCKOM MeITeIIbHOCTH;

6) ¢usnueckoe BocnuTaHue, ¢GopMHpoBaHMe  KYJbTYPbl  310POBbS M
3MOIMOHAJIBLHOIO 0JIArONOJIYYHS:

TOTOBHOCTBIO TPHUMEHATh MaTEMaTHYECKHE 3HAaHHWS B HWHTEPECaX CBOETO 3J0POBBS,
BEJICHUS 37I0POBOTO 00pa3a >KM3HU (3I0pOBOE MHUTAHHE, COATAHCHPOBAHHBIN PEKUM 3aHSATUN U
OTIIbIXa, peryispHas Qu3uyeckas aKTUBHOCTh), CHOPMHUPOBAHHOCTHIO HaBBIKA pe(IIeKCHUH,
MpU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ MpaBa IPyroro 4eIoBeKa;

7) 3KoJI0rnYecKoe BOCIIUTAHUE:

OpHUEHTAIMEH HAa MPUMEHEHHWE MaTEeMaTHYECKMX 3HAHWM IS pelIeHUs 3ajad B 00JacTh
COXPAHHOCTH OKpYXKAIOIIEH cpefbl, MIAHUPOBAHUS MOCTYNKOB W OLIEHKM HMX BO3MOXHBIX
MOCTIEACTBHIA ISl OKPYKAIOMIEH Cpebl, 0CO3HAHUEM TI00ATBHOTO XapaKTepa SKOJIOTHYECKHX
npo0JIeM U yTeH UX PEIICHHUS;



8) apanTanus K U3MEHSAIOIMMCS YCJIOBUSM COLUAJIbHON U IPUPOTHOI Cpebl:

TOTOBHOCTHHO K IIGIZCTBPISIM B YCJIOBHUAX HCOHPCI[CJIéHHOCTI/I, IOBBINICHUIO YPOBHSA cBOci
KOMIICTCHTHOCTH Y€PC3 MPAKTUUCCKYIO ACATCIbHOCTb, B TOM YHCJIC YMCHUC YUYUTLCA Yy APYIrUx
Jt0Jiel, mpuoOpeTaTh B COBMECTHON NIEATEIBHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIbITA IPYTHX;

HE00X0IMMOCTBIO B (DOPMHPOBAHNU HOBBIX 3HAHMIA, B TOM 4Yucie (GOPMYIHPOBATH UJECH,
IIOHATHUS, THUIIOTC3bI 06 o0ObeKTax u SABJICHUAX, B TOM YHUCJIC paHCC HCU3BCCTHBLIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUN 1 KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMIO, BOCHPHUHUMATH CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATH MPUHUMAEMbIE PELICHUS U
neicTBus, GOpPMyYIMPOBATh U OLIEHUBATH PUCKH U TIOCJIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAINPEAMETHBIE PE3YJIbTATBI

ITo3naBaTe/bHBIE YHMBepPCcAJIbHbIE YUeOHbIe 1elCTBUS
Ba3oBble loruueckue AeiicTBUs:
®BBLISIBJISITh U XapaKTEpU30BATh CYIIECTBEHHbBIE IMPU3HAKU MAaTEMaTU4YECKUX OOBEKTOB,
HOHATHUH, OTHOLIEHUH MEXAy MOHATUSAMH, (HOPMYIMPOBATH OIpPEACIICHUS MOHATUH,
yCTaHaBJIMBATh CYLECTBEHHBIM MPU3HAK KJIacCU(UKALUU, OCHOBaHUS AJs1 00001IeHNs
Y CpPaBHEHUS, KpUTEPUU MPOBOJIMMOT0 aHAIU3a;
® BOCIIPUHUMATh, (HOPMYIUPOBATh M IPeoOpa3OBbIBATH CY)KICHMS: YTBEPAMUTENIbHbIE U
OTpULATENIbHbIE, EAMHUYHbIE, YACTHBIE U OOIIUE, YCIOBHBIE;
® BBISIBJISITh MAaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M U MPOTUBOPEUHS B (akTax,
JAHHBIX, HAONIONEHUSAX W YTBEPXKACHUSAX, Ipeararb KPUTEPUH ISl BBISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;
® [e1laTh BBIBOJIBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, JE€AYKTUBHBIX U WHAYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIIOUEHUH 110 aHaJIOTHH;
® pa30bupath J0KA3aTEeNbCTBA MAaTEMATUYECKUX YTBEPKIACHUM (IpsIMble U OT MPOTHUBHOTIO),
IPOBOJUTH CAaMOCTOSITEJIbHO HECJIOKHBIE JI0KA3aTeNIbCTBA MAaTEeMAaTHYECKUX (DaKTOB,
BBICTPAaNBaTh apryMEHTAIUIO, IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH
COOCTBEHHBIE PacCyXICHUS;
¢ BLIOMpATh croco0 pemeHus y4eOHON 3amaun (CpaBHHMBATh HECKOJIBKO BapUaHTOB
pelieHus, BbIOMpaTh Hanbosee MOAXOASAIMNN ¢ YIETOM CaMOCTOSITENIbHO BBIJIEIEHHBIX
KPUTEPUEB).
ba3oBrble uccienoBare/bCKue 1eHCTBHA:
® JICIIOJIB30BATh ~ BONPOCHI  KAaK  MCCIEAOBATEIbCKUM  MHCTPYMEHT  IO3HAHMS,
dbopmynupoBaTh BOIIPOCHI, ¢bukcupyromue IIPOTUBOPEYHE, npobuemy,
CaMOCTOSITENIbHO YCTaHaBIMBaThb MCKOMOE M JlaHHOe, (OpMHpOBATh THUIIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UIUIO, MHEHHE;
® [IPOBOJUTH IO CAMOCTOSATEIBHO COCTABICHHOMY IIJIJaHY HECJIOXHBIH 3KCIEPUMEHT,
HEOOJIBIIIOE HCCIIEZIOBAHUE [0 YCTAHOBJICHHMIO OCOOEHHOCTEH MaTeMaTH4ecKOro
00BeKTa, 32aBUCUMOCTEH 00BEKTOB MEXYy COOOI;
® CaMOCTOATEJIBHO (POPMYIMPOBATH 000OIIEHNS U BBIBOBI IO PE3yIbTaTaM MPOBEAEHHOTO
HaOJIOICHNUs, UCCIIEIOBaHMs, OLEHUBATH JIOCTOBEPHOCThH IMOJYYCHHBIX PE3yJbTaToB,
BBIBOJIOB M 000OIIEHNI;



® [IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHUE MPOLECCA, a TAK)KE BBIBUIATH MPEATIOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHSX.
Pabora ¢ unopmanmeii:
® BBISIBJIATH HEJAOCTATOUYHOCTh U M30BITOYHOCTh UH(OPMALMY, JaHHBIX, HEOOXOAUMBIX IS
pelleHus 3a1a4H;
e BEIONPATh, AHAJIM3UPOBATh, CHUCTEMATU3UPOBATH W MHTEPIPETUPOBATH HH(POPMALIUIO
Pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;
e BEIOMpaTh (OpMYy IPEICTABICHHUS MHPOPMALUU U WIUIIOCTPUPOBAThH pelIaeMble 3ajjauu
cXeMaMH, ArarpaMMaMu, HTHOU rpaduKoil 1 uX KOMOWHAIHSIMU;
® OIICHMBATh HAAEKHOCTh MH(POPMAIIUU O KPUTEPHUSM, NPEAJTOKEHHBIM YUYUTEIEM WU
c(hOpMYJIMPOBAHHBIM CAMOCTOSITEIBHO.
KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA:
® BOCIIPUHMMATh U (OPMYJIMPOBATh CY)KJIEHUS B COOTBETCTBUU C YCIOBUSIMH U LEISIMU
oOIIeHus, SICHO, TOYHO, T'PAaMOTHO BBIpAXaTh CBOK TOYKY 3pEHUS B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 XOAY PEIICHUs 3a/1a4i, KOMMEHTUPOBATh
IIOJIy4ECHHBIA pe3yibTarT;
®B X0J/ie 00CYX/IE€HUS 3aJaBaTh BOIIPOCHI M0 CYLIECTBY OOCYX/I1aeMOW TeMbl, MPOOIEMBI,
pemiaeMoil  3ajauM, BbICKA3bIBaTh WJEHM, HALEJIEHHbIE HA IIOMCK PpELICHMS,
CONOCTABJIATh CBOU CYXKIEHMS C CYXACHHAMH JPYIMX YYacTHUKOB JHAJIOra,
0oOHapyKUBaTh Pa3IMuue U CXOJACTBO MO3ULUI, B KOPPEKTHOH Gopme GpopMyrupoBaTh
pa3Horacusi, CBOU BO3PaKEHUS;
® [IPE/ICTABIATh PE3YNbTAThl PEIICHUs 3aJauM, DKCIEPUMEHTA, MCCIENOBAaHUs, MPOCKTa,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIJICHUS C y4€TOM 3ajad Mpe3eHTaluu U
0COOEHHOCTEHN ayAuTOpUH;
® [IOHUMAaTh U UCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON U MHAMBHUYyaJIbHOM pabOThl IIpH
pelIeHny yueOHbIX MaTeMaTHYeCKUX 3a/1ay;
® [PUHUMAThH 11€JIb COBMECTHOM JESTENbHOCTH, IUIAHUPOBATh OPTraHU3alMI0 COBMECTHOM
paboThl, pacmpenensTh BHAbI pabOT, JOroBapuUBaThCA, OOCYXKIaTh IMpoOLEcC HU
pe3yiabTatr paboThl, 00001aTh MHEHUS HECKOJIBKUX JIFOACH;
® y4acTBOBAaTh B IPYNIOBBIX GopMax padoThl (00CykaeHHs, 0OMEH MHEHHUSIMH, MO3TOBbIE
IITYpMBl M JpYTHe), BHIIOJHATH CBOIO YacTb pabOThl M KOOPJIMHHPOBATH CBOHU
JEeNCTBUS C IPYTUMH YiIeHAMH KOMaH/Ibl, OLIEHUBATh KAY€CTBO CBOETO BKJIaJa B 00U
MPOAYKT MO KPUTEPHUAM, CPOPMYITHPOBAHHBIM YyUaCTHUKAMU B3aUMOJECHCTBHUS.
PeryasitTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS
Camoopranuzanus:
® CAMOCTOSITEJIBHO COCTaBIATh IUIAH, aJIrOPUTM pelIeHHs 3ajaud (WIK €ero 4acTb),
BBIOMpPATh CHoco0 pemeHus ¢ y4€TOM MMEIOUIMXCS PEeCypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTHPOBATh BAPUAHTHI PELIEHUN C YyYETOM
HOBOM MH(OpMaIuu.
CaMOKOHTPOJIb, SJMOIUOHAIbHBIH HHTEJVIEKT:
®BIIa/IETh CHOCO0AMHM CaMOIPOBEPKH, CAMOKOHTPOJIS IpOLecca U pe3yibTaTa peIIeHUs
MaTeMaTHUYeCKOM 3aJ1auu;
® [IPEIBUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh IIPH PEIICHUHU 3a]a4, BHOCHUTH
KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, HAIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;



® OLICHUBATh COOTBETCTBUE PE3YJIbTATA JEATECIBHOCTU ITOCTaBICHHOW LIEJIM U YCIOBUAM,
OOBSICHATh NMPUYMHBI JOCTHKEHHUS WM HEJOCTMXKEHUS 1M, HaXOAMUTh OILUOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDI

K konmy oOyuenuss B 7 kJacce OOydarOUmMiiCs MOMYYHUT CIEIYIOUIUE IMPEIMETHBIE
pE3yIbTATHI:

Anareopa

Yucia 1 BLIYMCICHHUA

BbImonHATh, couyeras yCTHbIE M THCbMEHHBbIE NPUEMBI, apudMeTHUecKue ACUCTBUS C
paLMOHATIbHBIMU YHCIIAMHU.

HaxonuTh 3HaYeHMsI YMCIOBBIX BBIPAKEHHM, NPUMEHSTH Pa3HOOOpa3HblE CHOCOOBI U
OpuéMbl  BBIYUCIEHHS 3HAYCHMH JPOOHBIX BBIPAXKEHUH, COAEPXKAIIMX OOBIKHOBEHHBIE U
JECSITUYHBIE IPOOH.

[lepexonuTh OT 0AHOM (HOPMBI 3amMCH YUCeN K JIpyrod (IpeoOpa3oBbIBATh JECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH B OECKOHEUYHYIO
JIECATHYHYIO IPOOB).

CpaBHUBATh U YIOPSAJOYNBATH PALIMOHAJIBHBIE YUCIIA.

OxpyrisTh yucna.

BbINoMHATE NPUKKUIKY U OLIEHKY pe3ylbTaTa BBIYMCICHUM, OLIEHKY 3HAUEHUN YUCIIOBBIX
BBIPAXEHUI. BBINOIHATE AEHCTBHS CO CTENEHSIMU C HATYPaJIbHBIMU MTOKA3aTEISIMHU.

[TpyuMeHATh NPU3HAKU JETUMOCTH, PA3JI0OKEHUE HA MHOKUTENIN HATYPAJIbHBIX YHCEIL.

PemaTth mnpakTHKO-OPHMEHTHPOBAHHBIE 3aJaul, CBSI3aHHBIE C OTHOIIEHHWEM BEJMYMH,
MPONOPLUOHAILHOCTBIO BEIMYUH, IPOLEHTAMH, UHTEPIPETUPOBATh PE3YJbTAThl pEIICHUs 3a7a4
C y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PacCMaTpUBAEMbIX OOBEKTOB.

AuredpanyecKkne BbIPaKeHUS

Hcnonp3oBath anredOpanyecKkyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B Mpoliecce
OCBOEHUS y4eOHOro MaTepuara.

HaxonuTh 3HaueHMst OyKBEHHBIX BBIPKEHHH MPU 3aJJaHHBIX 3HAUEHUSX EePEMEHHBIX.

BeinonHsATe npeoOpazoBaHusl LIEI0T0 BBIPAKEHHS B MHOTOWIEH NMPUBEIEHUEM MOT00HBIX
CJIaraeMbIX, paCKpbhITHEM CKOOOK.

BbINONMHATE YMHOKEHHE OJHOYJIEHa Ha MHOTOWIEH W MHOrOuYleHa Ha MHOTOYIEH,
OPUMEHATH (HOPMYJITBI KBapaTa CyMMBI M KBaJIpaTa pa3HOCTH.

OcCylecTBIATh pa3IoKEHNE MHOIOWIEHOB HAa MHOXKUTEIM C IOMOLIbIO BBIHECEHUS 3a
CKOOKHM OOIero MHOXKHUTENs, TPYNIHUPOBKU CJaraeMblX, IpUMEHEHUs (POpMyN COKpaI€HHOTO
YMHOXEHHUS.

[TpumensaTh mnpeoOpazoBaHMsl MHOTOWICHOB Ui pPELICHHWs pa3iMyHbIX 33734 U3
MaTEMaTUKH, CMEXHBIX IIPEMETOB, U3 PEAJILHOM TPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEH ¢ HATypaJIbHBIMH MOKa3aTeNsMu JJis IpeoOpa3oBaHuUs
BBIPAKCHUIA.

YpaBHeHHUS M HEPaABEHCTBA

Pewats yMHENHbIE ypaBHEHUS C OJHOW IEPEMEHHOM, NMPUMEHss IpaBWIa IIepexona OT
HCXOJHOTO YypaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsTh, fBIIAE€TCA M YUCIO KOPHEM
YPaBHEHHS.

[TpumeHsTH rpaduvyeckre METOIbI IPU PELICHUHN JIMHEHHBIX YPABHEHUN U UX CUCTEM.



[TonGupats mpUMepsI Map YUCE, SBISIOLIMXCS pEIIEeHUEM JMHEHHOTO YPaBHEHUS C ABYMS
[IEPEMEHHBIMM.

CrpouTh B KOOPAMHATHOM IUIOCKOCTH TpaduK JIMHEHHOTO YpaBHEHHUS C JABYMS
HEPEMEHHBIMHU, TOJIb3YACh I'PapUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemare cucTreMbl ByX JIMHEHHBIX YpPaBHEHUH C JIByMsl II€PEMEHHBIMH, B TOM 4YHCIIE
rpadu4ecKy.

CocTaBiATh M pemath JUHEHHOE ypaBHEHUE WIM CUCTEMY JMHEHHBIX ypaBHEHUH IO
YCIIOBUIO 3a/layM, WHTEPIPETUPOBAaTh B COOTBETCTBHMM C KOHTEKCTOM 3aJaud IIOJy4YCHHBIN
pe3yJbTarT.

DOyHKUUHA

N300paxarb Ha KOOPAMHAaTHOW NPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, JIy4Hd, OTpPE3KH, WHTEpBaJIbl, 3allCbIBaTh YHCIOBBIE IIPOMEXKYTKH Ha
aJreOpanyeckoM s3bIKe.

OtmeuaTh B KOOPAMHATHOM IJIOCKOCTUM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku uHeHHBIX QyHKuuid. CTpouTs rpaduk GyHKINH y = [X|.

OnuceiBaTh € IOMOIIBIO (YHKIMHA M3BECTHbIE 3aBUCUMOCTH MEXIY BEJIWYMHAMU:
CKOPOCTb, Bp€Ms, PacCTOSHME, 1I€HA, KOJIMYECTBO, CTOMMOCTb, NPOU3BOIUTEIBHOCTb, BpEMS,
00BEM pabOTHI.

Haxoauts 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuil crocod NmpeicTaBiIeHUs M aHAIW3a MHPOPMALMU, U3BIEKaTh U
UHTEPIPETUPOBATH HHPOPMALIUIO U3 TPa(UKOB pealbHbIX NPOLIECCOB U 3aBUCUMOCTEH.

I'eomerpus

PacriozHaBaTth M3yueHHBIE TE€OMETpUYECKHE (UTYpBl, ONpENeNsTh HX B3aUMHOE
pacroyio’)keHre, HU300pakaTb TI'€OMETPHUYECKHE (UTYpHI, BBIIOJIHATH YEPTEXKU IO YCIOBHUIO
3anau. V3MepsATh JIMHEHHBIE W YIJIOBBIE BEIMYMHBL. Pemarh 3a7auv Ha BBIUMCIICHHE IJIMH
OTPE3KOB U BEJINYUH YIJIOB.

Jlenate rpyOyI0 OLEHKY JIMHEWHBIX U YIJIOBBIX BEJIMYUH MPEIMETOB B PEallbHOM >KHU3HH,
pa3MepoB MPUPOIHBIX 00BEKTOB. PazinnuaTh pa3Mepsl ’TUX 0OBEKTOB 10 MOPSAIKY BETUYHHBI.

Ctpouts 4epTekH K F€OMETPUYECKHUM 3a/1adaM.

Ilonb30BaTbcs MNpHU3HAKAMH pABEHCTBA TPEYrOJIBHMKOB, HCIOJIB30BaTh IPU3HAKH U
CBOICTBa paBHOOEPEHHBIX TPEYTOJILHUKOB MPU PELICHUH 33/1a4.

IIpoBOIUTE JIOTHYECKUE PACCYKICHUS C UCIIOJIB30BAHUEM I€OMETPUUECKUX TEOPEM.

ITonp30BaTbcs NpHU3HAKAMHM PAaBEHCTBA IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOMCTBOM
MEJUaHbl, NPOBENEHHOW K THUIIOTEHY3€ MPSAMOYTOJIbHOTO TPEYTrOJIbHUKA, B PpEHICHUU
T€OMETPUYECKHX 3a1a4.

OnpenensaTs NapajIeNbHOCTh MPSIMBIX C TOMOIIBIO YIJIOB, KOTOpBIE 00pa3yeT ¢ HUMHU
cexymas. OnpenensaTh NapauleIbHOCTh MPSMBIX C IIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM ITPSAIMOM 10 TOYEK JPYTOM MpsIMOM.

Pemate 3amaum Ha KiIeT4aToi Oymare.

[TpoBOAUTH BHIYMCIEHUS M HAXOAWUTh UHUCIOBbIE M OYKBEHHbIE 3HA4YEHHUs YIJIOB B
FEOMETPUYECKUX  3aJa4aX C  HUCIOJB30BAHUEM CYMMBI  YIVIOB  TPEYIOJBHHUKOB U
MHOI'OYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BAaHHBIX IPU IEPECEYEHHUU MABYX MapalIeIbHBIX
IpsIMBIX CeKyllel. PemaTs npakTnyeckue 3a1aun Ha HaXOKJCHUE YTJIOB.

Brnaners moHATHEM reOMETPUYECKOTO MECTa TOUEK. YMETh ONpeAeIsTh OUCCEKTPHCY yIiia
U CEPEIUHHBIN NEPIEHAUKYIIAP K OTPE3KY KaK TEOMETPUYECKHE MECTA TOYEK.



PopMynMpOBATH ONPEAEIICHHUS] OKPYKHOCTH M Kpyra, XOpAbl U IHaMETpa OKPYKHOCTH,
M0JIb30BAThCS X CBOMCTBAMU. Y METh IPUMEHSThH 3TU CBOWCTBA IIPU PELICHUH 3aa4.

Bnanete nmoHATHEM ONHUCAHHOM OKOJO TPEYrOJIbHUKA OKPYKHOCTH, YMETh HAXOJIUTh €€
ueHTp. [lonp3oBaThes GakTamMu 0 TOM, YTO OUCCEKTPUCHI YIJIOB TPEYroOJIbHUKA MEPECEKAIOTCs B
OJIHOW TOYKE, MU O TOM, 4YTO CEpPEAUHHBIE IEPIEHIUKYISAPbl K CTOPOHAM TpPEYroJIbHUKA
IIEPECEKAIOTCS B OJTHOM TOUKE.

Bnagetp noHATHEM KacaTelbHOM K  OKPYXKHOCTH, IIOJb30BaThCd TEOPEMOM O
NEePHEHANKYJISIPHOCTH KAacaTeJIbHOM U pajnyca, IPOBEAEHHOTO K TOUKE KaCaHUsl.

[lonb30oBaTbcs MPOCTEMIIMMH TE€OMETPUYECKMMH  HEPABEHCTBAMH, ITOHUMATh HUX
IIPAKTUYECKUM CMBICIL.

IIpoBOAUTH OCHOBHBIE TEOMETPUUECKUE MOCTPOEHHUS C IOMOILBIO LIUPKYJISI U JIUHEUKHU.

K konmy oOyuenus B 8 kiacce oOydaromuiics TMOMYYHUT CIEAYIOUIUE IPEeIMETHBIC
pe3yabTaThI:

Auredpa

Yuciaa 1 BbIYMCTIEHUS

Hcnonb30BaTh HauyajdbHbIC NPEACTABICHHUS O MHOXKECTBE JEHCTBUTEIBHBIX YMCEN ISt
CpaBHEHHUSA, OKPYIJCHUS U BBIUUCICHUN, W300pakaTh [EHCTBUTENIbHBIC YKCJIAa TOYKAMHU Ha
KOOPJMHATHOMU IIPSIMOM.

[IpuMeHATh TOHATHE apU(PMETHYECKOTO KBAJIPaTHOTO KOPHS, HAXOJIWUTh KBaJpaTHHIC
KOPHH, UCTIOJIB3YS MPU HEOOXOUMOCTHU KaJbKYISATOP, BHIMOIHITH IPEOOPa30BaHMsI BhIPAKEHUH,
COJIepXKalINX KBaJIpaTHbIe KOPHHU, UCTIOJIb3YsI CBOMCTBA KOPHEH.

Hcnonp3oBarh 3amucu OONBIIMX W MaJbIX YHCEN C MOMOIIBI0 JECATUYHBIX Ipo0ed u
crernener uucina 10.

AuredpanyecKkue BbIPaKeHUs

[IpuMeHATh TOHATHE CTEMEHU C IEIBIM II0Ka3aTeleM, BBINOIHATh MpPeoOpa3OBaHUs
BBIPKEHHM, COZEPKALIUX CTETICHH C IIEJIBIM TTOKa3aTelIeM.

BBINOMHATE TOXZIECTBEHHBIE TPEOOpPa30BaHUsl PAIMOHATBHBIX BBIPAKEHWH HAa OCHOBE
MpaBUJI ACHCTBHI HAJl MHOTOWICHAMH U alreOpandyecKiuMH IpOoOsSMu.

PacknanpiBaTh KBapaTHBIA TPEXUIECH HA MHOKUTEITH.

[Ipumensaty mpeoOpa3oBaHMsl BBIPAKEHUW IS PEIICHUS] Pa3IMYHBIX 3a7ad U3
MaTE€MaTHUKH, CMEXHBIX IIPEIMETOB, U3 peaIbHON MPAKTUKHU.

YpaBHeHHUs M HEPABEHCTBA

Pemate nuHelHbIC, KBAApAaTHBIC YPAaBHEHUS U PAIIMOHAILHBIE YPABHEHUS, CBOMSIIHUECS K
HUM, CUCTEMBI IByX YPaBHEHHUH C IByMs TEPEMECHHBIMH.

[IpoBoauTh MpoCTEMIINE UCCIENOBAHNS YPABHEHU U CUCTEM YPaBHEHMUI, B TOM UYHUCIE C
NPUMEHEHHEeM TpauuecKux TMpeAcTaBiIeHui (yCTaHABIMBAaTh, MMEET M YpaBHEHUE WIU
CHCTEMa ypaBHEHUH PEIICHHUs], €CIIM UMEET, TO CKOJIbKO, U TIpoUee).

[lepexoauTh OT CIOBECHON (OPMYIHPOBKH 3amaur K €€ anreOpandeckod MOJeNu C
MOMOILIbI0  COCTaBJIEHUS YpPAaBHEHUS WJIM CHUCTEMbl ypaBHEHHWH, HWHTEPIPETHUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33J1ay¥l TIOJIyYEHHBIN PE3YNIbTaT.

[IprMeHsATh CBOMCTBA YMCIOBBIX HEPABEHCTB JIJI1 CPAaBHEHUS, OIIEHKH, PEIIaTh JTUHEHbIE
HEpPaBEHCTBA C OJHOW TEPEMEHHONM M WX CHUCTEMBI, JaBaTh TPaGUUECKYI0 HWJLTFOCTPALHIO
MHOKECTBA PEILICHUI HEPABEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUHA



[lonumate ¥  HKCHONB30BaTh  (DYHKIMOHAIBHBIE IIOHATHS M SI3bIK  (TEpMUHBI,
CHUMBOJIMYECKHE 0003HAUYEHUS), ONPEAeISATh 3HA4eHHWE (YHKLIMU 10 3HAYCHHUIO apryMEHTa,
OTIpeNeNATh CBOWCTBA (PYHKIUH 110 €€ TpaduKy.

Crpouts rpauku 371eMeHTapHbIX GYHKLINN BUA:

y=k/x, y=x2, y = x3,y = [x|, y = VX, OnHCBIBaTh CBOMCTBA YHCIOBON (PYHKIMHU 10 €&
rpaduky.

I'eomerpus

Pacno3naBate OCHOBHBIC BHJBI YETHIPEXYTOJIBHUKOB, MX AJIEMEHTHI, MOJIB30BAaTHCS HX
CBOWCTBaMH IPH PEIICHUH T€OMETPHUECKUX 3a]1au.

[TpuMeHATH CBOWCTBA TOYKM IE€PECEUYEHUS MEIUAaH TPEYrolbHUKA (LEHTpa Macc) B
peLIeHUH 3ajay.

Brnaners moHsTHEM CpefHEN JIMHUHM TPEYroJbHUKA M TPAICIUH, TPUMEHITh UX CBOWCTBA
IIpU pPELICHHH reomerpudeckux 3anad. llomb3oBartees Teopemoinn Pameca M TEOpPEMOH O
IPONOPLHUOHATIBHBIX OTPE3KAX, IPUMEHSITh UX IS PELICHUS IPAKTUYECKUX 3a]1ay.

[TpuMeHATH MPU3HAKK OO0 TPEYTOJIbHUKOB B PEILIEHUH F€OMETPUUECKUX 3a/1a4.

[Tons3oBatbesi Teopemoi [ludaropa ans pemieHUs T€OMETPHUECKUX M MPAKTUIECKHUX
3agad. CTpOUTh MaTeMaTHUYECKYI0 MOJIENIb B MPAKTHYECKUX 3aJadax, CaMOCTOSTEIBHO JeJaTh
4epTEXK U HAXOAUTh COOTBETCTBYIOIINE AJTUHBI.

Bnaners moHATHSAMH CHHYCa, KOCHMHYCa W TaHI€HCAa OCTPOro yIia MpsIMOYrOJIbHOIO
TpeyroiapHuKa. [1011630BaThCS STUMU TOHATHAMH IJIs1 PELICHUS TPAKTUYECKUX 3a]1a4.

Boruncnate  (pa3nuyHbIMEH - cocobaMM)  IUIOLIaAb  TPEYrojJbHUKA W IUIOUIAAU
MHOTOYTOJIbHBIX ~ (uryp (Monb3ysch, TI/€ HEOOXOIUMO, KalbKyniaTopoMm). [IpuMeHsTh
MOJy4eHHbIE YMEHUS B IPAKTHUECKUX 3aj]auax.

Bnaners TOHATHSMH BIHCAaHHOTO W LEHTPAIBHOTO YIJa, WCIIOJIB30BaTh TEOPEMBI O
BITMCAHHBIX YTJIaX, YIJIax MEXAY XOopJamH (CEeKyIIMMH) U YIiie MEeXKAY KacaTeIbHOH M XOpHoH
IPU PELICHUH TeOMETPUYECKHX 3a/1a4.

Brnaners moHsATHEM ONMMCAHHOTO YETHIPEXYTONBbHUKA, MPUMEHSATh CBOICTBAa ONMHCAHHOTO
YeTHIPEXYTOIbHUKA TIPY PEIICHUH 3a/1a4.

[TpuMeHSTh TOTY4YEeHHBIC 3HAHUS HA MPAKTHKE — CTPOMTh MAaTEMATHYECKHE MOIETH ISt
3aJa4 peaJbHON KU3HU M IPOBOJUTH COOTBETCTBYIOIINE BHIYUCIIEHUS C TPUMEHEHHEM 11010015
U TPUTOHOMETPHH (II0JIB3YACH, 1€ HEOOXO0AUMO, KATbKYISATOPOM).

K xoniy oOydeHuss B 9 kJjacce OOydYarOMMICS TONYYUT CIEAYIONIAE TMPEIMETHBIE
pEe3yIbTaTHI:

Auredpa

Yuciaa 1 BLIYMCTIEHUS

CpaBHHUBATH U yIOPSAA0YNBATH PAIMOHATBHBIC U UPPAITHIOHATILHBIC YHCIIA.

BeimonaaTh apudMeTnueckre JASUCTBUS ¢ pallMOHATBHBIMHU YHCIIAMH, COUETasi YCTHBIC U
MMCbMEHHBIE TPUEMBI, BHITTOIHATH BEIUUCICHUS C UPPALIMOHAIbHBIMU YUCIIAMH.

Haxoautb 3HaueHus: cTeneHel ¢ LebIMU MOKa3aTeIIMU U KOPHEW, BBIYUCIIATh 3HAUCHUS
YUCIIOBBIX BBIPAXKEHUU.

OKpyrasTh AEHCTBUTEIbHBIC YMCIIA, BBIOJHATh MPUKUAKY pe3yJbTaTa BBIYMCICHHIA,
OIICHKY YHUCIIOBBIX BHIPAXKEHUH.

YpaBHeHHUS M HEPaBEHCTBA

Pemiars nuHEHHBIE W KBaJpaTHbIC YpAaBHEHMS, YpPABHEHMS, CBOIAILIMECS K HHM,
MpoCTeHIe IPOOHO-paAITMOHATBHBIC YPaBHEHHUSI.



Pemats cucTteMbl ABYX JUHEUHBIX YPaBHEHUM C JBYMS MEPEMEHHBIMU U CUCTEMbI ABYX
YpaBHEHUH, B KOTOPBIX OJIHO YPABHEHUE HE SIBJISIETCS JIMHEUHBIM.

Pemarh TekcTOBBIE 3amauu  anreOpanuecKuM CIOCOOOM C TIOMOIINBID COCTAaBJICHUS
YpaBHEHUS WU CUCTEMBI IByX YPAaBHEHUN C IByMs IEPEMEHHBIMM.

[IpoBOaUTH MpOCTEUIIINE UCCIIEIOBAaHUS YPAaBHEHUH U CUCTEM YpPaBHEHHUH, B TOM YHCIIE C
NPUMEHEHHEM TpapUYecKux IMpeACTaBIeHU (yCTaHABIMBAaTh, WMEET JIM YpPaBHCHHUE WIIU
CHCTEMa YpaBHEHUH PEILICHHUs], €CITU UMEET, TO CKOJIbKO, U IIpouee).

Pemates nuHEHHBIC HEpPABEHCTBA, KBaJpaTHBIC HEPABEHCTBA, HM300pa)kaTh pEIICHUE
HEpPABEHCTB Ha YMCJIOBOM MPSIMOM, 3alIMCHIBATh PEIICHUE C TOMOIILI0 CUMBOJIOB.

Pemate cucTEMBI JIMHEHWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIKOYAOIINE
KBaJJpaTHOE HEPABEHCTBO, M300pa)KkaTh PEIICHUE CHUCTEMbl HEPABEHCTB HAa YMCIIOBOM MPAMOH,
3allMChIBATh PEIICHUE C TTOMOIILI0O CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MIPU PEIICHUU PA3JIMYHbBIX 3a/1a4.

DOyHKUUHA

PacrioznaBath (hyHKITUY H3y4eHHBIX BUAOB. [loKa3bIBaTh CXEMATHYECKH PACIIOIOKCHHUE HA

KOOPJMHATHOM TUIOCKOCTH rpadpukoB QyHKuMiA Buna: y =kx, y =kx + b, y = k/x, y = ax2 + bx +

¢, y =x3, y=1x, y = |x|, B 3aBHCHMOCTH OT 3HauYeHHi1 KO>DDUIHEHTOB, OMUCHIBATH CBOICTBA

(GyHKIMIA.

Crpouth M M300pakaTh CXEeMAaTHYECKH TPapUKH KBAIPATHYHBIX (DYHKIMH, OMUCHIBATH
CBOWCTBA KBaIpaTUYHBIX (DYHKIMHA MO UX IpaduKam.

Pacno3HaBath  KkBajgpatuuHyro (QyHKIMIO 10  (Gopmyiae, NPUBOIUTH MPUMEPHI
KBaJIpaTUUHBIX (YHKIUI U3 peanbHON )XKU3HH, PU3UKU, TEOMETPUH.

YuciioBble MOC/I€10BATEILHOCTH H IPOrpeccuu

Pacrnio3HaBaTh apu(METHYECKYI0 U F€OMETPUUECKYI0 MPOTPECCUr MPU pasHBIX CIIOCoOax
3a/laHusl.

BbInoNMHATE BBIUMCIEHHUS C UCIHOJIB30BaHHWEM (OPMYN N-r0 WieHa apuPMETHUECKON U
T€OMETPUUYECKON TPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300pakaTh wieHbl NOCIEI0BATEIBHOCTH TOYKAMH HA KOOPJMHATHON TIOCKOCTH.

Pemarp 3agaun, cBA3aHHbBIE C YMCIOBBIMU IOCJIEI0BATEIBHOCTSIMHM, B TOM YHCIE 3a7add
W3 peajbHOM KU3HU (C MCTIOIB30BAHUEM KATBKYIISATOPA, ITU(POBBIX TEXHOIOTHMN).

I'eomerpus

3HaTh TPUTOHOMETpUUYECKHE (QYHKIUU OCTPBIX YIJIOB, HAXOJUTh C HUX IOMOIIBIO
pasi4YHbIe  BJEMEHTHl  MPSIMOYTOJbHOTO  TPEYrojbHHKA  («pPEHIeHHe MPSIMOYTOJbHBIX
TPEeYroJabHUKOBY»). HaxoauTh (c MOMOIIbI0 KaJNbKYJISATOpa) IIMHBI U YIJIbl JUIsl HETaOIMYHBIX
3HA4YCHUM.

[Tonp3oBaTbest popMysIaMu NMPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKHM TOXKJIECTBOM
JUTSL HAXOKJCHHSI COOTHOIIEHUH MEXTy TPUTOHOMETPHUYECKUMH BETMYMHAMHU.

Hcnonp30BaTh TEOpEMbl CUHYCOB M KOCHHYCOB JUISl HAXOXK/IEHUS PA3IUYHbIX 3JIEMEHTOB
TPEYrojJbHUKa («pelIeHUue TPEYroJbHUKOBY), MPUMEHATh UX IPH PELICHUH T'€OMETPHUYECKUX
3az1ad.

Brnaners noHatusMu npeoOpa3oBaHus 1Moa00Us, COOTBETCTBEHHBIX IEMEHTOB MOJA00OHBIX
¢uryp. ITonp3oBaTbes cBOMCTBaMU 110100UsI MPOU3BOJIBHBIX (DUTYP, YMETh BBIYMCIATH JAJIMHBI U
HaXOJUTh YIJIbl y MoA0OHBIX ¢uryp. IIlpumeHars cBoiicTBa MOAOOHS B MPAKTUYECKHUX 3a7ayax.
YMeTb NpUBOAUTE MPUMEPHI TOJOOHBIX (PUTYP B OKPY’KAIOLIEM MHUDE.



[Tosp30BaTbCA TeOpeMaMu O NMPOU3BEACHHH OTPE3KOB XOpJ, O IPOU3BEICHUH OTPE3KOB
CEKYILHX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaTbcss BEKTOpaMH, IOHMMATh HMX TEOMETPUYECKHNH H (U3NYECKUNA CMBICT,
IOPUMEHATh MX B PELICHUU TIeOMEeTpUYecKuX M ¢uznyeckux 3ajnad. [IpuMeHsATH ckalspHOe
IIPOU3BEICHUE BEKTOPOB AJI HAX0XKACHUA JUIMH U YIJIOB.

[Tonb30BaTbcs METOAOM KOOpPAMHAT HAa IJIOCKOCTH, IPUMEHSATh €ro B PEIIECHUU
FEOMETPUUECKUX U MPAKTUYECKUX 3a/1ay.

Bnaners MOHATHAMM NMPaBHWIBHOIO MHOTOYTOJIBHMKA, UIMHBI OKPYKHOCTH, IUIMHBI JyTU
OKPYKHOCTM WM DPAaJMaHHOW MeEpbl yIJa, YMETh BBIYMCIATH IUIOINAAL Kpyra M €ro 4acrem.
[TpyMeHSTDH MOJIy4€HHbIE YMEHUS B IPAKTUYECKUX 3a/1adax.

Haxomute ocu (MM LEHTPHI) CUMMETPUU (PUTYp, TMPUMEHSATH IBUKECHUS IUIOCKOCTH B
IIPOCTEHMIINX CITydasX.

ITpuMeHATh NOJydYEeHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMaTH4YECKHE MOJEIH I
3a/1a4 peaJbHOM )KU3HU U IPOBOAUTH COOTBETCTBYIOLME BHIYUCICHUS C IPUMEHEHUEM 000U
Y TPUTOHOMETPUYECKUX (PYHKIUH (TOIb3YACh, I'71€ HEO0X0IUMO, KaJIbKYJIATOPOM).



TEMATHYECKOE INTAHUPOBAHHUE
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) Anrebpanyeckue BhIpaXKeHUs 49 4 3 https://m.edsoo.ru/7f415b90
TpeyronbHUKU (27/22) bubnnoreka [JOK
https://m.edsoo.ru/7f415¢e2¢e
YpaBHEeHHS 1 HEPaBEHCTBA Brbmiorexa LIOK
3 IlapanenbHbie MpAMEIE, CyMMa YIIOB 34 ) 1 https://m.edsoo.ru/7f415b90
TpeyrombHIKa (20/14) bubnuoreka [IOK
https://m.edsoo.ru/7f415e2e
bu6mmorexa [IOK
Koopaunate! u rpaduku. ®yHKINH.
. OKpI});( o Kf)y‘i" Feomﬁﬂﬂecme 38 | 1 https://m.edsoo.ru/7f415b90
HoCTpOeHHA (24/14) bubnuoreka [IOK
https://m.edsoo.ru/7f415e2e
bu6mmorexa [IOK
https://m.edsoo.ru/7f415b90
5 [ToBTOpenue u 06001IeHNE 10 1 Butmnorexa LOK
https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 170 10 6
[TPOTPAMME (102/68)



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415e2e

IHOYPOYHOE IINTAHUPOBAHUE
7 KJIACC

KoanyecTBo 4acoB

Jara

JIeKTPOHHBbIE U(PPOBHIE

Ne i/ Tema YpoOKa KOHTpOJ]LHL[e HpaKTl/l‘leCKl/le oﬁpasoBaTe.ﬂbnme
Bcero U3y4YeHus
padoThbI padoThbI pecypcbl
1. Pammonansuble uncia 1 01.09
2. UYucnoBble BEIPAKEHUS 1 04.09
3. UucnoBbie BbIpaXKeHUs 1 05.09
4. YucnoBble BEIPAXKEHUS 1 06.09
5. Bripaxkenus ¢ nepeMeHHbIMU 1 07.09
6. Bripaxkenusi ¢ nepeMeHHbIMU 1 08.09
7. CpaBHeHUE 3HAUEHUI BbIpAXKEHUM 1 11.09
8. CpaBHEHME 3HaYEHUI BBIPAKEHU 1 12.09
9. CBoiicTBa I€MCTBUHN HAJ YMCIAMU 1 13.09
0. CBoHCTBa JEUCTBUH HaJ YHCIAMH 1 14.09 bu6nmoreka [JOK
https://m.edsoo.ru/7f4211de
1. ToxnectBa. ToxX/1€CTBEHHBIE | 15.09 bu6mmorexa [IOK
npeoOpa3oBaHMs BIPAKEHUN https://m.edsoo.ru/7f421382
12, ToxxnecTBa. Toncz[GCTBeHHHf | 18.09 bu6nmoreka [JOK
peoOpa30BaHUs BHIPAKEHUIN https://m.edsoo.ru/7f42154e
13. KonTponbnas padora Nel 1 1 19.09 EES:I;I /ﬁi;asﬁ?:: 17642 18be
14. [Ipsimas n oTpe3ok 1 20.09
15. JIyu u yron 1 21.09
16. CpaBHEHME OTPE3KOB U YIJIOB 1 22.09
17. W3mepenue oTpe3koB 1 25.09
18. N3mepenune oTpe3koB 1 26.09



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

19. N3smepenue yrios 1 27.09

20. [TepnienauKysipHBIE TIPSIMBIC 1 28.09

21. [TepnienaAuKysIpHBIE NIPSIMBIE 1 29.09

22. Pemenune 3amaq 1 02.10

23. [IpakTrueckas padora Nel 1 03.10

24. YpaBHEHHE U €r0 KOPHU 1 04.10

55, JIuneriHoe }:paBHCHPIG C OJIHOH 1 05.10
MepeMeHHOMI

2. JInnaeiHoe }:paBHeHI/Ie C OHOM 1 06.10
MepeMEHHOMN

7. Perienne ezaﬂaq C IIOMOIIILIO 1 09.10
ypaBHEHU

28, Perienne ezaﬂaq C IIOMOIIILIO 1 10.10
ypaBHEHUH

29, Pemenne 3va;1aq C NOMOILBIO 1 11.10
ypaBHEHUM

30. dopMybl 1 12.10

31. KonrponsHas pabora Ne2 1 13.10

3. [IepBbIit TpU3HaK paBeHCTBA 1 16.10
TPEYrOJIbHUKOB

13, [IepBbIil TpU3HaK paBeHCTBA 1 17.10
TPEYrOJIbHUKOB

34, [TepBsIii mpu3HaK paBeHCTBA 1 18.10
TPEYTrOJIbHUKOB

35, Menananbl, OUCCEKTPHUCHI M BBICOTHI 1 19.10
TpEyroJbHUKA

36. MenuaHnbl, OMCCEKTPUCHI M BHICOTHI 1 20.10




TpEyroJIbHUKA

Menauanbl, OUCCEKTPUCHI U BBICOTHI

37. 1 23.10
TPEYrojbHUKA

18, Bropoii u Tpetuii npuzHaku 1 24.10
paBeHCTBA TPEYrOJIbHUKOB

39, Bropoii u TpeTuil npusHaku 1 75,10
paBEHCTBA TPEYTOJbHUKOB

40. Bropoii u Tpetuii npuzHaku 1 26.10
paBeHCTBA TPEYrOJbHUKOB

Al Bropoii u Tpetuii npuzHaku 1 2710
paBeHCTBA TPEYrOJIbHUKOB

42. 3aayu Ha OCTPOEHUE 1 07.11

43. 3a7a4u HA TOCTPOCHUE 1 08.11

44. 3ajaun Ha TOCTPOEHUE 1 09.11

45. Pewenne 3anau 1 10.11

46. [TpakTuueckas padota No2 1 13.11

47. UucoBble IPOMEKYTKH 1 14.11

48. Urto Takoe QyHKITHS 1 15.11

49, Beruucnenue 3HaueHuit GyHKIUU | 16.11
o ¢hopmyre

50. Beruucnenue 3HauyeHui GyHKIUU 1 1711
o opmyne

51. I'paduk pynkumn 1 20.11
[IpsiMast MpONOpLUHUOHATIBHOCTD U €€ bubnuorexa [IOK

52. 1 21.11
rpaduk https://m.edsoo.ru/7f41feec

53, [Ipsimast nponoOpIMOHAIBHOCTD U €€ 1 11

rpaduk



https://m.edsoo.ru/7f41feec

54. Jluneiinas Gynkuus u e€ rpadux 1 23.11
55. Jlunetinas Gynkius u e€ rpadux 1 24.11
56. Jluneiinas Gynkuus u e€ rpadux 1 2711 bubmumoreka [IOK
https://m.edsoo.ru/7f41fafa
57 3ananue GyHKIIMN HECKOIbKUMU 1 2811 bubmuorexa [JOK
dbopmynamu https://m.edsoo.ru/7f41£d70
58. KontponbHas padota Ne3 1 29.11
59, [Ipu3Haku napajyienabHOCTH JBYX 1 30.11
MIPSIMBIX
60. [Ipu3Haku napamienbHOCTH JBYX 1 0L12
MIPSIMBIX
6L [Tpu3Haku napamienbHOCTH JBYX 1 04.12
MPSIMBIX
6. [Ipu3Haku napauienabHOCTH JBYX 1 05.12
MIPSIMBIX
63. Akcroma napajuienbHbIX MPSMBIX 1 06.12
64. Akcroma napajuienbHbIX MPSMBIX 1 07.12
65. AKcnoMma napasuiesIbHbIX IPSIMBIX 1 08.12
66. Akcroma napajuienbHbIX MPSMBIX 1 11.12
67. Pemenue 3amau 1 12.12
68. Pemenue 3anau 1 13.12
69. [IpakTrueckas padota Ne3 1 14.12
0. Ornpenenenue CTENeHu ¢ 1 15.12
HATypaJIbHBIM MOKa3aTelleM
71 VYMHOKEHE U [eJIEHNE CTEEHEN | 18.12 bu6mmorexa [IOK
https://m.edsoo.ru/7f421382
72. YMHOKEHHUE U IeICHHUE CTEIICHEH 1 19.12 bu6mmorexa [IOK



https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382

https://m.edsoo.ru/7{42154e

7. Bo3Bsenenue B cTeneHn 20.12 bu6mmoreka [IOK
MIPOU3BEICHNUS U CTEIICHU https://m.edsoo.ru/7f4218be
74, Bo3Bsenenue B cTeneHn 2112 bu6mmoreka [IOK
MIPOU3BEICHUSI K CTCTICHH https://m.edsoo.ru/7142276¢
75. OnHoYJIEH U €0 CTaHAAPTHBIN BU/T 22.12 Egssﬁ?/(;;fdasﬁ?ri 76422930
6. YMHOKEHHE OJHOYJICHOB. 2512 bu6mmoreka [IOK
Bo3sBenenue ofHOUWICHA B CTENICHD https://m.edsoo.ru/7f422af2
77 YMHOKEHHE OJHOYJICHOB. 26.12 bu6mmoreka [IOK
Bo3sBeneHue oqHOYIEHA B CTENIEHD https://m.edsoo.ru/7{422cc8
73, OyHKIMU Yy =X 2 Uy =X 3 ¥ UX 2712 bubnnorexa [HOK
rpaduKu https://m.edsoo.ru/7f422fca
9. OYyHKIMU Yy =X 2 Uy =X 3 U Ux 7812 bubnuorexa [IOK
rpaduKu https://m.edsoo.ru/7f423182
bubmuorexa [JOK
80. KontponbHas pabora Ne4 29.12 https://m.edsﬁ).ru/7f42432a
81. CymMma yriioB TpeyrojibHUKa 09.01
82. CymMma yriioB TpeyrojibHUKa 10.01
g3, CooTHOIIEHUS MEXly CTOPOHAMU U 1101
yTJIaMU TPEyroJbHUKA
g4, CooTHOIIEHUS MEXTYy CTOPOHAMU H 12.01
yTJIaMH TPEyroJbHUKA
g5, CoOTHOIICHUSI MEXKTy CTOPOHAMU H 15.01
yriaamMH TPeyroJbHUKa
86. Pemrenue 3agau 16.01
87. ITpakTryeckas pabora Ne4 17.01



https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a

MHOrousieH 1 ero CTaHAapTHHIN

bubmuorexa [JOK

88. BU]I 18.01 https://m.edsoo.ru/7f42464a
29, CnoxxeHue ¥ BbIYUTAHUE 19.01 bubmmoreka [JOK
MHOT'OYJICHOB https://m.edsoo.ru/7f424¢12
90. Crno)XeHne U BhIYMTAaHHUE 201 bu6mmoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/74241d2
o1, CnoxxeHue 1 BhIYUTAHUE 3,01 bubnmoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f4251d0
9. CroXeHHE U BBIUNTAHHUE 2401
MHOTOYWICHOB
93. KonTponbnas padorta No5 25.01
o4, YMHOKEHHE OJHOWIICHA Ha 26.01 bu6mmoreka [IOK
MHOT'OYJICH https://m.edsoo.ru/7f423312
95, YMHOKEHHE OJHOYJIeHA Ha 2901 bu6mmoreka [IOK
MHOT'OYJICH https://m.edsoo.ru/7f4237fe
9. YMHOKEHHE 0JHOYJIeHa Ha 30.01 bu6nmoreka [JOK
MHOT'OUJICH https://m.edsoo.ru/7f4239de
97 Brraecenne o011ero MHOKHUTENS 3a 31.01
CKOOKH
08, BriHeceHne 00111ero MHOKHTEIS 3a 01.02
CKOOKH
99. BriHeceHne 00111ero MHOKHUTEIS 3a 02.02
CKOOKH
100. YMHOKXEHUE MHOTOWICHA Ha 05.02 bubnmuorexa [JOK
MHOTOWICH https://m.edsoo.ru/7f420482
101, YMHOXEHHUE MHOTOYJICHA Ha 06.02
MHOT'OUJICH
102. YMHOKEHHE MHOTOYJICHA Ha 07.02 bu6mmorexa [IOK



https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f420482

MHOTOYJICH https://m.edsoo.ru/7f42064e
103, | oo oot 1 ssop  Bnbmorexa LIOK
' . ' https://m.edso0.ru/7f420806
TPYIIAPOBKA
o Pa3no>1<e:ne MHorcgmeHa Ha 1 1900 BuGniorexa LIOK
' MHOIITTEI CHOCODOM ' https://m.edsoo.ru/7f4209a0
IPYNIHPOBKU
105, | womatens onoobom 1 oy BrOmorerallOK
' ’ https://m.edsoo.ru/7f420e6e
TPYIIHPOBKU
bu6mmoreka [IOK
106. K 0 1 13.02
06 OHTPObHAT paboTa NeG 30 https://m.edsoo.ru/7f427¢32
107. [IpsiMoyTroNBbHBIE TPEYTOIBHUKU 1 14.02
108. [IpssMOyTONBHBIE TPEYTONIBHUKH 1 15.02
109. [IpssMOyTONBHBIE TPEYTOIBHUKH 1 16.02
110. [TocTpoenue TpeyroiabHUKa MO TPEM | 19.02
AJIeMEHTaM
11 [TocTpoeHne TpeyroibHUKA 110 TPEM | 20.02
AJIeMEHTaM
12, [TocTpoeHue TpeyroibHHUKA MO TPEM | 21.02
AJIeMEHTaM
113, [TocTpoenue TpeyroiabHUKa MO TPEM | .02
JIeMEHTaM
114. Pemenne 3amau 1 27.02
115. Pemrenue 3anau 1 26.02
116.  IIpaxTtuueckas padota Ne5 1 27.02
117. BosBenenue B kBajpar u B Ky0 1 28.02 bubnmoreka [JOK



https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32

CYMMBI U Pa3HOCTH ABYX
BBIPAKECHU I

https://m.edsoo.ru/7f427e8a

BosBenenue B kBajpar u B Ky0

bubmumoreka [IOK
H8. CYMMBLH P ?3 HOCTH ZIBYX 29.02 https://m.edsci.ru/7f42836c
BBIPAKEHUN
Bo3Beznenue B kBajapar u B Ky0
119. CYMMBI U Pa3HOCTH JABYX 01.03
BBIPAKCHUI
120. KonTponbnas padota Ne7 04.03
PasnosxeHne Ha MHOXKUTEIH €
121.  momombto hopMyn KBajapara 05.03
CYMMBbI U KBaJipaTa pa3HOCTH
PaznoxeHne Ha MHOKUTEIH C
122.  momombto hopMyn KBajapara 06.03
CYMMBbI U KBaJipaTa pa3HOCTH
YMHOKEHUE PA3HOCTH JABYX bubnnoreka [JOK
123. . 07.03
BBIPAXEHUI HA UX CyMMY https://m.edsoo.ru/7f4284de
YMHOKEHUE Pa3HOCTH IBYX bubnuotexa [JOK
124. . 11.03
BBIPQXEHUI HAa UX CyMMY https://m.edsoo.ru/7f42865a
125. Paznoxxenue pa3HOCTH KBaagpaToB 12.03 bubnuotexa [JOK
Ha MHOXUTENN https://m.edsoo.ru/7f4287d6
126, Pa3no)xeHne Ha MHOXHUTEIN CyMMBI 13.03
U pa3HOCTH KyOOB
127, PasnoxeHne Ha MHOXXUTENN CyMMBI 14.03 bubnnorexka [JOK
1 pa3HOCTU KyOOB https://m.edsoo.ru/7f421044
128, ITpeoOpa3oBanue 11€10r0 15.03 bubnuoreka [IOK
BBIP2KEHUS] B MHOTOUJIEH https://m.edsoo.ru/7f41de76
129. [Ipeobpa3zoBanue 11€710T0 18.03 bubnmnoreka [JOK



https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76

BBIPAXKCHUSA B MHOT'OYJICH

https://m.edsoo.ru/7{41d{f2

[Ipeo6pa3zoBanue 11e510r0

130. 1 19.03
BBIPAKEHUSI B MHOT'OUJIEH
131 [IpumeHeHue pa3IMuHbIX CIIOCOOOB 1 20.03
JUIS Pa3ioXKEeHUs] HA MHOKUTEIH
132, [TpuMeHeHne pa3IuYHbIX CIIOCOO0B 1 1.03
JUI Pa3JI0XKEHUs] HA MHOKUTEIH
[IpuMeHeHne pa3IMYHbIX CIIOCOOOB bubnnoreka [JOK
133. 1 22.03
IUISL Pa3NIOKEHHUS HA MHOKUTEITN https://m.edsoo.ru/7f41el6e
134. KonTponbnas padora No§ 1 01.04
135.  TI'eomerpuyeckue MecTa TOUEK 1 02.04
136. ['eomeTpuyeckue Mecta ToUeK 1 03.04
137, OxpyxHocTtb. KacatenbHas k 1 04.04
OKPY>KHOCTH
138, OxpyxHocTtb. KacarenbHas k 1 05.04
OKPY>KHOCTH
139, OxpyxHocTtb. KacatenbHas k 1 08.04
OKPY>KHOCTH
140. CummeTpuuHbie GUTYPBI 1 09.04
141. CummeTrpuuHblie UTYpBI 1 10.04
142. Pemenue 3agau 1 11.04
143. ITpakTruyeckas pabora Neb 1 12.04
144 JIuneliHOEe ypaBHEHHE C IBYMS | 15.04 bubnnorexka [JOK
" mepeMeHHBIMHU ’ https://m.edsoo.ru/7f41e8a8
I'paduk nuHEHOTO ypaBHEHUS C bubnmoreka [JOK
145. 1 16.04
JBYMsI IEPEMEHHBIMU https://m.edsoo.ru/7f41ed80
146.  I'padux JuHEHHOTO ypaBHEHUS C 1 17.04



https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80

ABYMA ICPECMCHHBIMHA

CucreMbl TMHEUHBIX YPABHEHUH C

147. 18.04
JBYMsI IEPEMEHHBIMU
148, CucreMbl TMHEUHBIX YPABHEHUH C 19.04 bubmuorexa [JOK
JBYMSI TIEPEMEHHBIMHU https://m.edsoo.ru/7t41ea24
149. Croco0 mocTaHOBKH 19.04
Cnoco0 I1oICTaHOBKHA bub6anorexa [IOK
150. 22.04 https://m.edsg).ru/7f4lef06
151. Cnoco0 1moIcTaHOBKH 23.04
Crioco6 croxeHust bubmuorexa [JOK
152. 24.04 https://m.edsoo.ru/7f41£f078
Cnoco0 croxeHust bu6mmoreka [IOK
153. 25.04 https://m.edsi.ru/7f4lflfe
Cnoco0 croxxeHust bu6mmoreka [IOK
154. 26.04 https://m.edscli).ru/7f427282
155, Pemrenue 3agad ¢ moMOIIbIO CUCTEM 2704 bu6nmoreka [JOK
ypaBHEHUM https://m.edsoo.ru/7f427412
156. Pemnrenue 3agad ¢ moMOIIbIO CUCTEM 02.05 bu6nmoreka [JOK
YpaBHEHUN https://m.edsoo.ru/7f426d1e
157, Pemenne 3va21aq C TIOMOIIBIO CHCTEM 03.05
YpaBHCHHIA
158. KonrtponsHas padora Ne9 06.05
[ToBTOpPEHNE OCHOBHBIX IMOHSATHH H
METOJIOB Kypca 7 Kiacca,
159. 000011IeHHE 3HAHUH 10 TEME T10 07.05
TeMe: «CTeneHpb ¢ HaTypallbHbIM
MOKa3aTeIeM»
160. [ToBTOpeHue n 0600IIEeHNE 08.05 bubnmuotexa [JOK



https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e

OCHOBHBIX TTOHSITUN U METOJIOB
Kypca 7 Kiacca

https://m.edsoo.ru/7f41£50a

161.

[ToBTOpEHNE OCHOBHBIX MOHSITHI U
METOJIOB Kypca 7 Kiacca,
0000111eHE 3HAHU 10 TEME
«MHOTOYJICHBD)

13.05

bubmuorexa [JOK
https://m.edsoo.ru/7f429c6¢

162.

163.

164.

165.

166.

[ToBTOpEeHME M 0000IIEHNE
OCHOBHBIX ITOHITHH 1 METOJIOB
Kypca 7 kiacca

IToBTOpEHNE OCHOBHBIX IMMOHATHH H
METOIOB Kypca 7 Kiacca,
000011IeHNE 3HAHUH I10 TEME
«[IpeobOpa3oBanHme HETBIX
BBIPAKCHUI»

IToBTOpEHHE OCHOBHBIX IMOHATHN H
METOIOB Kypca 7 Kiacca,
0000111eHNE 3HAHUNA

[ToBTOpEHNE OCHOBHBIX MOHSITHI U
METOJIOB Kypca 7 Kiacca,
000011IeHHEe 3HAHUH 110 TEME
«DyHKIUN»

[ToBTOpEeHME U 06001IEHNE

OCHOBHBIX IIOHATUH U METOJIOB
Kypca 7 Kiacca

14.05

15.05

16.05

17.05

20.05

bubmuoreka [JOK
https://m.edsoo.ru/7{429{32

bubmuorexa [JOK
https://m.edsoo.ru/7f42a0e0

bubmuorexa [JOK
https://m.edsoo.ru/7f42a27a

167.

[ToBTOpEHNE OCHOBHBIX MOHATHN U
METO/JIOB Kypca 7 Kiacca,
000011IcHHE 3HAHHH 110 TEME
«CuCcTeMbl JINHEHHBIX yPaBHEHUI

21.05



https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a

168.  Hroroas KoHTpoJbHAsA paboTa 1 22.05
[ToBTOpEeHME M 0000IIEHNE

169. OCHOBHEIX IIOHSITHH K METOJIOB 1 23.05
Kypca 7 kiacca
[ToBTOpEeHME M 0000IIEHNE

170. OCHOBHBIX IMOHATHUI U METOIOB 1 24.05
Kypca 7 Kiiacca

OBUIEE KOJIMYECTBO YACOB I10 170 10

I[TPOT'PAMME




YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOTI'O
MHNPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA
e Aunrebpa, 7 kiacc/ Makapsriue FO.H., Munmtok H.I'., Hemmkos K.W. u npyrue; nox
penakuuert Tenskockoro C.A., AkimonepHoe o0miecTBo «M3aaTenbcTBO
«IIpocBemienue»
e Aranacsan JI.C., byry3os B.®., KagomiieB C.b. u npyrue ['eomerpus 7-9 kinacc
AK1HOHEpHOE 00I11eCTBO
"UzparensctBo "lIpocBemienue";

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA
A.S. Kononos. 3agauu mo anredpe 11 7-9 k1.
Pabouas rerpans o anredbpe 7 k1. Makapsiues FO.H.
Harnsoaeie moco6ust (TabnuIIbl, CXeMBbI, YePTEKHU, MOJIEIIA TEOMETPUUECKUX TEN).
Pabouas Terpaap no reomeTpun

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET

-https://znaika.ru/catalog/5-

-klass/matematika https://resh.edu.ru/

-https://uchi.ru/
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