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Copep:xaHue y4eOHOro nmpeaMera, Kypca

«IIpakTHKO-OpHeHTHpPOBaHHbIe 3aaHus» OtpabdoTtka 3agau Ne 1-5 KUM OI'D.

TabnuuHoe U rpadguueckoe IpeACTaBICHUE TaHHBIX, [JIaH U CXeMa, U3BJICYCHHE HYXHOW uH(popManuu. M3MEeHYMBOCTh NMpPHU HU3MEpPEHUSIX.
Pemarone mpaBmia. 3aKOHOMEPHOCTH B HW3MEHYMBBIX BeNUYMHAX. BblumcieHuss u mnpeoOpa3zoBaHue BennuuH. lccienoBanue MpOCTEHIIMX
MaTEeMaTHYECKUX MOJIEIeH.

«Bprumnciaenus u npeodpazoBanus». Orpadotka 3ama4d Ne 6 KUM OI'D.

/Jleiicmeus ¢ HamypanibHbIMU YUCTAMU

CrnoxeHue ¥ BbIYUTAaHHUE, KOMIOHEHTHI CJIOKEHHS M BBIYUTAHMS, CBSI3b MEXKAY HUMH, HaX0XKJEHHE CYMMBI M Pa3HOCTH, U3MEHEHHE CYMMBI
Pa3HOCTH MPU U3MEHEHUH KOMITIOHEHTOB CJIOKEHHS U BHIYUTAHUS.

YMHOXEHHE U AeTICHHEe, KOMIIOHEHThI YMHOXCHHS U JIeJICHUs], CBSA3b MEXAY HHUMH, YMHOKEHUE M CIOKEHHE B CTOJOWK, JICJIEHUE YTOJIKOM,
MIPOBEpKa pe3yabTaTa ¢ MOMOUILIO TPUKUAKU U 0OpaTHOTO JEHCTBUS.

Yucnosvie sviparxcenusn

YucnoBoe BbIpaKEHHE U €ro 3HaYCHHE, OPSAIOK BBIIOJIHEHUS JEHCTBHIA.

/lpoou. ObvikHoBeHHbIE OpOOU

Hons, dacte, ApoOHOE uucio, aApoOb. J[poOHoe uucio Kak pe3ynbTar AeneHus. [IpaBuibHbIe U HEMpaBWIbHBIE IPOOH, cMellaHHas ApoOb
(cMenraHHo€e YucIo).

3anuch HATYpaJbHOTO 4YMCIa B BHJIE OPOOHM C 3aJlaHHBIM 3HAMEHaTelleM, MPeoO0pa3oBaHHME CMELIAHHOW IpOoOM B HEMPABWIBHYIO JIpOOb U
Hao000pOT.

[TpuBenenue npobeii k oOeMy 3HaMmeHaTen0. CpaBHEHHE OOBIKHOBEHHBIX JIPOOEH.

CrnosxeHue ¥ BeIYMTaHUE OOBIKHOBEHHBIX JIpo0eii. YMHOKEHUE U JIeJIeHUEe OObIKHOBEHHBIX APOOEH.

Apudmerndeckre IeHCTBHS CO CMEIIaHHBIMU IPOOSIMH.

Apudmernueckue 1eHUCTBUS C IPOOHBIMU YHCIIAMHU.

Cnocobvl payuonanuzayuu 8bIYUCIeHUL U UX NPUMEHeHUe NPU 8bINOIHEHUU OelCmEU.

Hecamuunsvie opoou

[TpeoOpa3oBanue aecATUYHBIX ApoOeil B 0ObIKkHOBEHHBbIE. CpaBHEHHME AECATUYHBIX ApoOei. CiokeHue W BBIYUTAHHE JCCATUYHBIX IPOOEH.
OxkpyriieHrne IecATUYHBIX IpoOel. YMHOXKEHUE W JCIICHHE NECATUUYHBIX NpoOel. [Ipeobpazosanue 0bObikHOBGeHHbIX Opobell 8 OecsamuuHvle OpOoOU.
Koneunvie u beckoneunvie oecamuunvie OpoouU.

Yucna. Payuonanvnsie yucna

MHOXecTBO palMoHaIbHBIX uyHced. CpaBHEHHE palMOHANbHBIX uucen. JleicTBUs C palMoOHaNbHBIME uuclIaMH. [Ipedcmasnenue
PAYUOHATLHO2O YUCIA OECAMUYHOU OPODObIO.

/Jlpoono-payuonansvhbsie gviparceHus

[IpeoOpazoBanre IpOOHO-IMHEHHBIX BBIPAKEHUMN: CIOKEHHE, YMHOXKEHHE, NeNeHue. Aneceopauueckas opodow. CoxpaweHue ancedpauyeckux
opobeii. Ilpusedenue ancebpauveckux Opobeti K obwemy sHamenamento. Jleticmeus ¢ aneebpauyeckumu OpooaMu: ClodCeHuUe, Gbluumanie,
VMHOdMCEHUe, OeleHue, 8036e0eHUe 8 CeneHb.

«/lelicTBUTeIbHBIE YHCaa». OTpadoTka 3anau Ne 7 KUM OI'D.

Payuonanvusie uucna



N300pakeHre 4ucen Ha YUCIOBOM (KOOpAMHATHOM) mpsiMoil. CpaBHeHue uucen. Monynb 4yuclia, TeOMETpUYecKas MHTEPIpEeTanus MOIYIs
yucna. J[efcTBrs ¢ MONOKUTEIbHBIMU U OTPULATEIBHBIMY YMCIaMU. MHOKECTBO LENBIX YHCEIL.

Koopounama mouxu

OcCHOBHBIE IOHATHUS, KOOPOUHAMHDILL 1YY, PACCMOSIHUE MedHcOy moukamu. Koopounamol mouxu.

Hppayuonanvhule uucna

[TonsiTHE MPpALIMOHATBEHOTO YKciia. Pacrio3HaBaHUE UPPaLlMOHAIBHBIX YUCEIL.

MHnoorcecmso OelicmeumenbHuIX Yucen.
«IIpeoOpa3oBaHue ajiredpandecKux Bbipaxenunii». Orpadorka 3amau Ne 8 KUM OI'D

Hppayuonanvhule uucna

[Tonste wuppanyoHaibHOrO uwMciaa. Pacno3HaBaHWe uWppanuoOHaNbHBIX uwucenl. [Ipumepsl noka3atenbcTB B anreOpe. [eticmeua c
UPPAYUOHATILHBIMU YUCTAMU. YMHOJCEHUE, OelleHuUe, 8036e0eHUe 8 CINEeNeHb.

MHooicecmso OelicmeumenbHbIX YUCe.
«YpaBHeHus1 M HepaBeHcTBa». OTpadotka 3aaay Ne 9 KM OI'D.

Pasencmea

Uucnosoe paBeHCTBO. CBONCTBA YHUCIOBBIX PAaBEHCTB. PaBEHCTBO ¢ MEpEeMEHHOM.

Ypaenenusn

[lonsitue ypaBHeHUSI W KOpHS ypaBHEHHs. [Ipedcmasnenue o pasHocunbHocmu ypaeuenuti. Qbracme onpedeieHus ypagHenus (oOnacmo
00NyCMUMbIX 3HAYEHUl NePeMeHHOL).

Juneitnoe ypasnenue u e2o KopHu

Pemenne nuHEWHBIX ypaBHeHUH. Jluneunoe ypasHenue ¢ napamempom. Koauuecmeo kopheu nuHeuHo2o ypaséHuenus. Pewenue nunetinvix
VPAGHeHUU ¢ NapamempoM.

Keaopammnoe ypagnenue u e2o kopnu

KBagparuele ypaBHeHus. HenosiHble KBajgpaTHble ypaBHEHHS. [[MCKpUMHMHAHT KBaJpaTHOTO ypaBHEHHs. PopMysia KOpHEH KBaJIpaTHOIO
ypaBHeHus. Teopema Buema. Teopema, obpamnas meopeme Buema. PenieHne KBaJpaTHbIX YpaBHEHUI: HCIOIb30BaHUE (POPMYIIBI Ui HAXOXKIACHUS
KOpHEH, epaghuueckuii memoo peuienus, pasiodxtceHue Ha MHOMICUmenu, noobop KOpHel ¢ UChOoNb3oeaHuem meopemvl Buema. Konuuecmeo xopmetl
K8AOPAMHO20 YPABHEHUsL 8 3A8UCUMOCTU OM e20 OUCKpumMuHanma. buxkeadpammuvie ypasnenus. Ypasnenus, cooumvle K TUHENUHbIM U K8AOPAMHBIM.
Keaopammnuie ypasuenus ¢ napamempom.

/Jlpoono-payuonanvhsle ypagHenus

Pemenune mpoctedmux ApoOHO-TUHEHHBIX YpaBHEHUH. Pewerue 0poOHO-payuoHaibHbIX YPAGHEHULL.

Memoovl pewienus ypagneHuil: Memoobl pAGHOCUNLHLIX NPeoOPA308aANUL, MEMOO 3aMeHbl NepeMeHHOU, epaghuueckuil memoo. Mcnonvzosanue
CB0UCME (YYHKYUL NPU peuueHUU YPABHEHULL.

Ilpocmetiwue uppayuoHnanvuvie ypagHeHus 6uoa /f(x) =a, \/f(x) = \/g(x) .

n
Ypasuenus suoa X = a .Ypasuenus 6 yenvix uuciax.
«BepositHOCTBb coObITHII» OTpadoTka 3agau Ne 10 KM OI'D.
Cryuaiinvie coovimus




CrnyuaiiHple OMBITHI (IKCIEPUMEHTHI), dJIEMEHTapHbIE Cly4ailHble coOBITHS (McXomabl). BeposTHOoCcTH 3neMeHTapHBIX cOObITHI. COOBITHS B
CIIy4alHbIX SKCIIEPUMEHTax M OJIaromnpusATCTBYIOIIME 3JIEMEHTapHble coObITHS. BeposTHOCTH ciiydallHbIX COOBITUNA. OMBITHI ¢ PABHOBO3MO>KHBIMU
3JIEMEHTapHBIMH cOOBITHsAMU. Kitaccuueckue BepOsSTHOCTHBIE OMBITHI C HCIIOIB30BAaHUEM MOHET, KYOUKOB.

«®ynkuuu u rpapukm». Otpadotka 3agad Ne 11 KM OI'D.

Dyukyuu

Hlonamue ¢pynxkyuu

JlekapToBBI KOOpAMHATHI Ha IUIOCKOCTH. DOpMHUpPOBaHME MPEICTABICHUN O METApPEJIMETHOM IOHITHU «KOOpAMHATHI». CIOcoOBI 3amaHus
byHKIMi: aHanmuTHYeCKui, rpaduueckuit, Tabauunbiil. ['padux pynkuuu. [Ipumepsl QyHKIMIA, TOTydyaeMbIX B IPOLECCE MCCIEAOBAHUS PA3IUYHBIX
peanbHBIX MPOIECCOB M pelIeHHs 3a1ad. 3HaueHue (QyHKIuU B Touke. CBoicTBa (yHKUHMI: 0OIACTh OMpeNesIeHUsl, MHOKECTBO 3HAYEHUH, HYIH,
MIPOMEXYTKH 3HAKOIOCTOSIHCTBA, YemHOCMb/HeuemHOoCmsb, TPOMEXYTKA BO3pacTaHusl W yObIBaHMs, HauOoJbllee M HAMMEHbIIEE 3HAYCHHUS.
HccnenoBanmne GpyHkmmm 1o ee rpaduky.

Juneitnas pynkyun

CgoiicTBa u rpaduk auHEHHON QyHKIHMU. YTI0BOH Kodduiment npsmoit. Pacronokenne rpaduka mmHEHHON (YHKIIMU B 3aBHCUMOCTH OT €€
yriaoBoro koddduimenta u cBOO0JHOTO wieHa. Haxoocoenue koaghguyuenmos nunetinou ynkyuu no 3a0anHbIM YCIOBUAM: NPOXOHCOEHUE NPAMOU
yepes 08e MOUKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXOHCOEHUE NPAMOTU Yepe3 OAHHYI0 MOYKY U NAPANIelbHOU OAHHOU NPAMOLL.

Keaopamuunaa ¢pynxyusn

CaoticTBa U rpaduk kBaapatuuHoi GpyHkuuu (mapadona). [locmpoenue epaguxa keadpamuuro GyHKyuyu no mouKam

Oopamnasa nponopyuoOHaAILHOCHb

k
CaoiicTBa QyHKIMH y = k y = —. I'unepObona.
X X

«IlocaenoBareabHocTH U mporpeccun» Otpadotka 3agad Ne 12 KM OI'D. (1 gac).

Ilocneooéamenvrnocmu u npozpeccuu

UucnoBas mocneaoBareabHOCTh. [IpuMepbl 4YMCIOBBIX TMOCIENIOBaTENIbHOCTEN. beckoHeuHble mocienoBaTebHOCTH. ApupMeTudeckas
nporpeccusi U ee cBoMCTBa. ['eomeTpuueckas nporpeccust. Popmyna obwie2o uieHa u cymmbvl n Nepebix 41eH08 apuhmemuieckol u 2eomempuieckou
npoepeccuul
«UmucnoBbie H OykBeHHbIe BbIpakeHus». OTpadoTka 3a1a4 Ne 13 KM OI'D.

Yucnosvie u OyKeeHHbIE GLIPAIICEHUS

Boipakenue ¢ nepemeHHoON. 3HaueHe BbIpaykeHus. [loacTaHOBKA BBIpa)KEHNU BMECTO ITEPEMEHHBIX.

I]envie ¢vipasicenusn

CremneHnb ¢ HaTypaJbHBIM [TOKa3aTesIeM U ee cBoiicTBa. [IpeobpazoBanus BbIpaXKeHH, COEPIKALUX CTENEHU C HaTypalbHbIM IIOKa3aTEJIEM.

OpHousneH, MHorouwieH. JleficTBus c oJHOWIEHAMH W MHOTOYJICHAMH (CIIOKEHHE, BBIYMTAHUE, yMHOXKeHHE). DopMysbl COKPALEHHOTO
YMHOKEHUS: Pa3HOCTh KBaJpPaTOB, KBAAPAaT CyMMbI U pa3HOCTU. Pa3znojkeHne MHOTouUJIeHa Ha MHOKUTEIU: BbIHECEHHE 00IEro MHOKHUTEIS 32 CKOOKH,
IpYyNIUPOBKA, MPUMEHEHUE (POPMYJT COKpalleHHOTO YMHOXKeHHs. KBapaTHBIN TpexuiieH, pa3sioskeHHe KBaIpaTHOTO TPEXWIeHA Ha MHOXKHUTEIH.
«IIpakTuyeckue pacuyersl no gopmyaam» Otpadotka 3anad Ne 14 KUM OI'D

Boipakenue ¢ nepemeHHol. 3HaueHe BbIpaykeHus. [loacTaHOBKa BBIpa)KEHNUH BMECTO IIEPEMEHHBIX.

Ilenvie evipasricenun

CreneHb ¢ HaTypaJIbHBIM ITOKa3aTeseM U ee cBoiicTBa. [IpeoObpa3zoBaHus BEIpaXXEHUI, COJIEpKAIIUX CTETICHH C HATypalbHBIM IIOKA3aTEIeM.



OpHowieH, MHOrowieH. JIeHCTBUS C OAHOWIEHAMHM M MHOTOWIEHAaMH (CJIOXKEHHE, BbIUMTAHUE, YMHOXeHHE). DOopMysbl COKpPALIEHHOIO
YMHOKEHHUS.
«Cucrembl HepaBeHcTBY». OTpadoTka 3ama4 Ne 15 KM OI'D.

Cucmemvul Hepasencme

CucrteMbl HEpPaBEHCTB C OAHOI NepeMeHHOH. PemieHne cucreM HEpPaBEHCTB C OAHON MEPEMEHHOM: JHMHEWHBIX, KéaopamHuix. VI300paxeHnue
pEILIEHNs CUCTEMBI HEPABEHCTB HA YHUCIIOBOM NPAMOM. 3alIUCh PELICHHS CHCTEMBI HEPABEHCTB.
«I'eomerpuueckue gpurypnl. Yrabsm». Otpadbotka 3agad Ne 16 KM OI'D.

Benuuunut

Bennuuna yria. ['pagycHas mepa yria.

Tpeyzonvnuk

CoiicTBa paBHOOEIPEHHOTO TPEYroidbHUKA. BHEm U yron TpeyroasHuka. CymMma yriioB TpEyrojibHHKa
«I'eomerpuueckue ¢purypsl. Jaunbn. Otpadotka 3aaay Ne 17 KUM OI'D

Duzypol ¢ 2eomempuu u 6 OKpysHcauem mupe

['eomerpuueckast ¢urypa. BHyTpeHHss, BHeHmHssE o0nacTu Gurypsl, rpaHuna. JIuauu u o61acTv Ha IUIOCKOCTH. BhIMykias W HEBBITYKIas
¢urypsr. [lnockast u Hermockas ¢urypsl. [lonsarue Benmuunnsel. J{nunaa. M3smepenne qiuHbl. EQUHALBI H3MEPEHNUS ATTHHBI

Beinenenue cBoiictB 00bekTOB. PoOpMHpOBaHHME NMPEACTABICHUI O METanpeIMeTHOM MOHATUU «purypay». Touka, OTpe3ok, mpsmas, Jyd,
JIOMaHasi, TUIOCKOCTh, YTOJI, OUCCEKTpHUCca yrila U ee CBOMCTBA, BUJIBI YIIIOB, MHOTOYTOJIbHUKH, OKPYKHOCTb B KPYT.

OceBast cuMMeTpHsi reoMeTpudeckux guryp. LleHTpanbHas cuMMeTpusi TeOMETPUUYECKUX (DUryp.
«Ilimomans MHOroyroabHuka». Orpadotka 3agau Ne 18 KM OI'D

Hsmepenua u éviuucnenusn

[Tnomanu. ®opmynbl miomaay TpeyrojabHUKA, MapajjieiorpaMma U ero 4acTHBIX BHJIOB, Tpameuuu, ¢popmyina ['epona, popmyna rmiomanu
BBIITYKJIOTO YeTHIPEXYTrOIbHUKA, (POPMYJIbI JTMHBI OKPYXHOCTH U TUIOIIAAN Kpyra
«H3mepenust u BbruuciaeHus». Orpadorka 3anaqy Ne 19 KUM OI'D.

Hsmepenua u éviuucnenus

[Tnomanu. @opMyinbl IUIOMIAAU TPEYrolbHHMKA, NapajuleJorpaMMa M €ro 4YacTHBIX BHJIOB, Tpameuuu, ¢opMyia IJIOMAAH BBITYKIOTO
YeThIPEXYroJbHUKA, (POPMYIIBI ATUHBI OKPY>KHOCTH M IO Kpyra. [11omans npaBuiibHOro MHOIOYTOJIbHHKA.

Teopema ITudaropa. Tpuronomerprudeckiue COOTHOIICHUS B IPSMOYTOJIbHOM TPEYToJIbHUKE. TpUroHOMeTprueckue (QyHKIUHU yIiia.
«Teopernyeckue acnektb». OTpadoTka 3a1ay Ne 20 KUM OI'D.

TeopeTnueckne aclieKThbl, TEOPEMBI, AKCHOMBI, OTIpeAeNeHUs, POPMYJIbL, IEMMBI.

IInanupyemble pe3yibTaThl 0CBOEHHS Y4eOHOI0 NMpeaMeTa, Kypca

Jluunocmmuwie pesyibmanivl.!

e OTBeTCTBEHHOE OTHOIIEHHE K YYEHHIO, TOTOBHOCTh U CIOCOOHOCTH K CAMOPA3BUTHIO M CaMOOOPA30BaHUIO HA OCHOBE MOTHBAIIMU K O0YUYEHUIO
U TO3HAHHIO, OCO3HAHHOMY BBIOOPY M MOCTPOCHMIO JalbHEHINeH MHANBUAYAIBHOM TpaeKTOPUH 00pa30BaHUs Ha 0aze OPHUEHTHUPOBKU B MUDE
npodeccuit U MpodeccHOHANbHBIX MPEANOYTEHHH, C YUETOM YCTOMUMBBIX MO3HABATENbHBIX WHTEPECOB, a TaKKe Ha OCHOBE (HOPMHUPOBAHUS
YBa)XXKUTEIBLHOTO OTHOLIEHMSI K TPYY.



®opMupoBaHHUE LEITOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU M OOLIECTBEHHOW MPAKTUKU.
OcBoeHnne counanbHbIX HOPM, IPABUJI TOBEIEHUS, POJIel U (JOPM COLMATBHOMN KU3HH.

Pa3zButue MOpanbHOrO CO3HAaHHMA M KOMIIETEHTHOCTH B PEUICHWH MOPAIbHBIX NMPOOJIEM Ha OCHOBE JMYHOCTHOTO BBIOOpPA, (hOPMHUPOBAHHSA
HPABCTBEHHBIX YYBCTB M HPABCTBEHHOI'O IIOBEICHMS, OCOZHAHHOI'O U OTBETCTBEHHOI'O OTHOILICHHS K HPABCTBEHHBIM IIOCTYIIKaM.
®opMupoBaHNE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOLLIEHUH U COTPYIHUYECTBE.

®opmMupoBaHUE CIIOCOOHOCTH K AIMOIIMOHAIILHOMY BOCIIPUATHIO MaTEMaTHYECKHX 0OBEKTOB, 3a/1a4, PELICHUH, pacCy K ICHUH

Memanpeomemuvbie pe3yibmamsl 00yYeHUs.

Pezynamuenvie YY/[
®  OmpeAensaTh COOCTBEHHBIC TPOOJIEMBI U IPUUMHBI UX BO3SHUKHOBEHHS MPHU padOTe C MATEMAaTUYECKUMU 00BEKTaMHU;
e (¢dopMynupoBaTh COOCTBEHHBIC BEPCHHM WM MPUMEHSATHh YK€ H3BECTHbIe (DOPMBI W METOJABI PEUICHUS MaTeMaTHUYECKOH MpoOIeMBI,
(bopMynupoBaTh MPEANOIOKEHUS U CTPOUTH THIIOTE3bl OTHOCHTEIHHO PAcCMaTpUBAEMOro OOBEKTa W MPEABOCXHILNATH PE3yabTaThl CBOEH
y4eOHO-TI03HABATENLHON ICATEIIEHOCTH;
®  OmpeAensATh MYTH JOCTIKEHUS IeNeil U B3BEIIMBATh BO3MOXKHOCTH pa3pellieHus OIpeAeTeHHBIX yueOHO-TI03HABATEIbHBIX 3a/a4 B
COOTBETCTBHUH C OMPECICHHBIMU KPUTEPHUIMH U 33/]a4aMH;
e  BBICTpauBaThb COOCTBEHHOE OOpPa30BATEIbHOE MOJANPOCTPAHCTBO JJISl Pa3pelIeHUs] ONPENCIIEHHOTO Kpyra 3ajad, ONpeleisTh U HaXOIUTh
YCIIOBUS JJIs pealiu3alii UAeH U IUIaHoB (caMoo0yUyeHue);
®  CaMOCTOSITENILHO BHIOMpaTh Cpelu MPEUIOKEHHBIX pecypcoB HambOonee 3G (deKTHBHBIE M 3HAYMMble MPU paboTe ¢ OIpenerIeHHON
MaTeMaTHIeCKON MOJEIBIO;
® yMETh COCTaBJISATh IUIAH PA3pEIICHHs] ONPEAENIEHHOIO Kpyra 3a/jad, WCIOJb3ysl Ppa3IMYHBIE CXEMbl, PEeCypChbl MOCTPOCHHS UArpPaMM,
MEHTAJIbHBIX KapT, MO3BOJISIOIINUX ITPOU3BECTH JIOTUKO - CTPYKTYPHBIM aHANIN3 3aa4H;
®  yMEeTh IJITAHUPOBATh CBOM 00pa30BaTENIbHBIA MAPUIPYT, KOPPEKTUPOBATH U BHOCUTH OMPEICIICHHBIE U3MEHEHUS, KAYECTBEHHO BIUSIONINE HA
KOHEUHBIN MPOAYKT Y4eOHO-TT03HABATEIILHOU JIEATEIbHOCTH;
® yMEHHE Ka4eCTBEHHO COOTHOCUTh CBOU JACUCTBUA C TMPEIABKYIIAEMBIM HMTOTOM Y4eOHO-TIO3HABATENbHON EATEIBHOCTH MOCPEICTBOM
KOHTPOJISI ¥ TUIAHUPOBAHUSI YU4E€OHOIO IMpollecca B COOTBETCTBUHU C M3MEHSIIOIMIMMHUCS CUTYAllUSIMH U MPUMEHSIEMBIMU CpeJicTBaMU U (opMaMu
OpraHU3aIHK COTPYTHUYECTBA, a TAK)KE MHIANBUTYyaIbHON pabOThI Ha YPOKE;
® yMEHHE OTOMpaTh COOTBETCTBYIOIIME CPEICTBA pPeallM3allui PEIIeHUs MAaTeMAaTUYECKUX 3a/1a4, MOAOUpaTh MHCTPYMEHTHI JUIS OICHHUBAHUS
CBOCH TPAeKTOPUU B pabOTe C MATEMAaTUIECKUMU MOHATUSIMU U MOJIEIISIMH;
Ho3nasamensnuie YY/[
® yMEHHUE ONpPENENsATh OCHOBONOJIArarollee MOHATUE W MPOU3BOIAUTH JIOTHKO-CTPYKTYPHBIM aHaiu3, ONpPENeNsTh OCHOBHBIE NPU3HAKU U
CBOMCTBA C TOMOILIO COOTBETCTBYIOIIUX CPEICTB U HUHCTPYMEHTOB;
e  yMEHHE MPOBOJUTH KIACCU(PUKAINIO OOBEKTOB Ha OCHOBE KPUTEPHEB, BHIICIATH OCHOBHOE Ha (JOHE BTOPOCTETICHHBIX JaHHBIX;
e  yMEHHE IPOBOJUTH JOTMUECKOE PACCYKIECHUE B HAMIPABICHUH OT OOIIMX 3aKOHOMEPHOCTEHN U3yyaeMoi 3a/1auM 10 YaCTHBIX PACCMOTPEHHIA;
® yMEHHUE CTPOUTH JOTUYECKUE PACCYKICHHS HA OCHOBE CHUCTEMHBIX CPABHEHHUU OCHOBHBIX KOMIOHEHTOB M3y4aeMOT0 MaTEMaTHYECKOIO
pazziena Wik MOJENH, TOHATUS UK KJIACCOB, BBIIEIISAS OMPEACIICHHbIE CYIIECTBEHHbIEC TPU3HAKU UM KPUTEPUH;



® yMEHHE BBIIBIATH, CTPOUTH 3aKOHOMEPHOCTb, CBS3HOCTb, JIOTHYHOCTH COOTBETCTBYIOIIMX IIETIOYEK PpACCY)KACHHH INpH paboTe C
MaTeMaTHYECKUMH 33Ja4aMH, YMETh MOJIPOOHO U CXKATO MPEJCTABIATH ACTATU3AINI0 OCHOBHBIX KOMIIOHEHTOB IPH J0KA3aTeNIbCTBE MOHATUN U
COOTHOILEHUH Ha MaTEMAaTUYECKOM S3bIKE;

®  yMEHHE OPTaHU30BBIBATH MOUCK M BBISBIATH MPUYMHBI BOSHUKAIOIIUX MPOIECCOB, ABICHUM, HarOoiee BepoATHbIE (aKTOPHI, 0 KOTOPHIM
MaTeMaTHYeCKUe MOJENIN U OOBEKThI BEAYT ce0s 10 ONpe/IeleHHbIM JOIMUECKUM 3aKOHAM, YMETh IPUBOJUTH IPUUMHHO-CIIEICTBEHHbIN aHaIN3
MIOHATUH, CY)KIECHUN U MaTEMaTUYECKUX 3aKOHOB;

® yMEHHME CTPOUTh MAaTEMaTHUYECKyI0 MOJENb IPH 3aJaHHOM YCIOBUM, OONajarolledl OIpelesIeHHbIMU XapaKTepPUCTUKaMH OOBEKTa IpH
HAJIMYUU OTIPEIEIIEHHBIX KOMIIOHEHTOB (DOPMHUPYIOILETrOCs MPEAIO0IaraéMoro NOHATUS UITH SBIICHUS;

®  yMEHHE [IEPEBOAUTH TEKCTOBYIO CTPYKTYPHO-CMBICIOBYIO COCTaBIISIFOIYI0 MAaTEMAaTHUECKOW 3a/1a4M Ha SI3bIK TPaQUUECKOro 0TOOpaKeHUs -
COCTaBJICHUS] MATEMaTUYECKOW MOJIETH, COXPAHSIOLIEH OCHOBHbBIE CBOWCTBA U XapaKTEPUCTUKH;

e yMEHME 33/aBaTh IUIAaH PEIICHUS MaTeMaTU4YeCKOW 3a7auyd, peaJu30BbIBATh AJITOPUTM JEHCTBUH Kak IOLIArOBOM MHCTPYKLMM JUIs
paspelnieHns: y4eOHO-II03HABATEIbHOM 3a/1auu;

®  YMEHHUE CTPOUTH JI0KA3aTEIHCTBO METOJIOM OT IPOTUBHOIO;

e yMeHue paboTaTb C NPOOJEMHOW CHUTyallMeW, OCYIIECTBIIATH OOpa30BaTENbHBIA IPOLECC IOCPEICTBOM IIOMCKAa METOAOB M CIIOCOOOB
paspelleHus 3a1auu, oNpeaesaTh TPaHUIbl CBOETO 00pa30BaTEIbHOIO IPOCTPAHCTBA;

®  yMETb OPUEHTHUPOBATHCS B TEKCTE, BBISIBIIATH [JIABHOE YCJIOBHE 3aJ]aud M YCTaHABIMBATh COOTHOILIEHHE PACCMATPUBAEMbIX OOBEKTOB;

® yMEHHE TIEpPEeBOJUTH, HHTEPIPETUPOBATh TEKCT B HHBIE (HOPMBI TpEACTaBICHUS HH(OpMAIMH: CXEMBI, IUArpaMMbl, TpaduuecKoe
MIpe/ICTaBICHUE JaHHBIX;

Kommynukamuenvie YY/[

e yMeHue paboTaTh B KOMaHJie, JOPMUPOBAHNE HABBIKOB COTPYAHHYECTBA U y4E€OHOIO B3aMMOJECHCTBHUS B YCIOBHSIX KOMaHIHOW UIPbI WU
WHOHM (OPMBI B3aUMOICUCTBUS;

®  yMEHHE pacHpeeNsaTh PO U 33aJjaudl B paMKax 3aHATH, (POPMUPYsI TaKXKe HaBBIKM OPraHU3aTOPCKOI0 XapaKTepa;

®  yMEHHE OLIEHUBATh IPABUIBLHOCTb COOCTBEHHBIX JAECHCTBHM, a TAKXKe IEATEIbHOCTH IPYTUX YUACTHUKOB KOMAH/Ibl;

® KOPpPEKTHO, B PaMKax 3a/jad KOMMYHHUKaluH, (opMylupoBaThb M OTCTAUBaTh B3IJISAbI, apryMEHTHUPOBATh JOBOJbI, BBIBOJBI, a TaKKe
BBIJIBUT'aTh KOHTPApryMEHTbI, HEOOXOAUMBIE JIS BBISIBJICHUS CUTyallud yCIieXa B PEIIeHUH TOM WM MHON MaTeMaTHYecKon 3a/1a4H;

e  yMEHHE IO0JIb30BaThCA MaTeMaTHUYECKUMU TEPMHHAMHU JUIsl pelIeHUs] yueOHO-TI03HABaTEeIbHBIX 3a/1ay, a TaKKe CTPOUTh COOTBETCTBYIOIINE
peueBble BhICKa3bIBaHMS HA MAaTEMaTHUECKOM SI3bIKE I BHICTPAUBaHUS MaTeMaTHYECKO MOJIeNu;

® yMeTb CTPOUTh MaTeMaTH4YeCKHe MOJENM C MOMOIIBI0 COOTBETCTBYIOLIETO MPOrpaMMHOTO oOecreueHus, CepBUCOB CBOOOIHOTO
OTJAJICHHOT'O JIOCTYTIA;

®  yMeTb I'paMOTHO U Y€TKO, coriacHo npasuiaM oopmienus KMM-a OI'D 3aHOCUTB MOTy4YeHHBIE PE3YJIbTaThl - OTBETHI.

IIpeomemmnvie pezynbmamul:

e (opMHpOBaHNE HABBIKOB MOMCKAa MaTEMAaTHUECKOT0 METO/Ia, aJITOPUTMA U MOMCKA pPellIeHus 3ajauu B CTpyKType 3a1ad OI'D;

e (opmMupoBaHUE HABBIKA PEIICHUS OMPEICICHHBIX TUIIOB 3a7a4 B CTPYKType 3a1a4 OI'D;

e yMeHHE paboTaTh ¢ TAOJUIAMU, CO CXEMaMHM, C TEKCTOBBIMHU JIaHHBIMHU; YMETh NPE0OpPa30BbIBaTh 3HAKU M CUMBOJIBI B JOKA3aTENbCTBAX U
IMPUMEHSEMBIX METOAX JUIsl pellleH s 00pa30BaTeNbHbIX 33a4;



YMCTb MIPUMCHATH 3aKOHBI U IIpaBuJia IJId PCIICHUA KOHKPCTHBIX 3a1a4;

KapThbl MMOHATHH U KJIaCTCpPhbl, OCHOBHBIC UACHU U IIJIaH PCIICHUA TOH WJIM MHOM MaTeMaTH4YeCKOM 3aJa4u.

TemaTuuyeckoe NVIAHUPOBAHUE

YMCHHC IMPUBOJUTHL B CUCTCMY, COIIOCTABJIATD, 0606].I_IaTB " aHAJIM3UPOBATh I/IH(I)OpMaL[I/IOHHBIe KOMITOHCHTBI MATEMAaTUYCCKOI'O XapaKTepa U

YMEHHE BBIICNIATh TJIaBHYIO W M30BITOUYHYIO WH(POPMAIHIO, IPOU3BOANTH CMBICIOBOE C)KaTHE MaTeMaTH4ecKuX (PaKTOB, COBOKYITHOCTH
METOOB U CIIOCOOOB pEIICHUs; YMETh MPEJICTABIATh B CIOBECHOW (hOpMe, UCTIONB3Yysl CXEMBl U pa3jMyHble TaOIUIbL, TPaQUKH U AUATPAMMBI,

Ne Tewma 3anaTHs OcHoBHBIE BUBI JeATE€IbHOCTH yyanuxcs | Koiu-Bo DIIEKTPOHHBIE ®opMbl peanuzanuu
n/m | (Ne 3amanus B8 KUM) 4acoB y4eOHO — BOCIIUTATEIBHOIO
METOAMYECKHUE NOTEHIMaIa TEMbI
MaTepUabl,
UCIIOJIb3YyEMbIE
IIPU U3YYEHUU
TEMBI
1 Beruucnenus u Bemonssror apudmernaeckue neicTBus ¢ 2 Vopaxuenus B | [1o0yx1aTe COBMECTHO C
npeodpa3zoBanus (6 palOHAIBHBIMUA YUCIAMU, BBIYUCIISIOT YUU.pry yuuTeneM 0OHapyKUBaTh
3ananue KMM) 3HA4YECHMS YUCIIOBBIX BBIPA)KECHU, u GopMyIHpOBaThH
HEepexoAsT OT OJHOU (OPMBI 3aMCH YHCIIA yueOHy10 npodieMy
K JIpyrou
2 JlelicTBUTENbHBIE N300pakatoT yucia TOYKaMy Ha 2 ONEeKTPOHHBIE JIoHECTH CBOIO TO3ULUIO
gucna (7) KOOPJMHATHOM IIPSIMOM, CPAaBHUBAIOT y4eOHUK U | 10 APYTUX: oghopmaamo
JEHCTBUTENIBHBIE YUCIIA, BBITOIHIIOT 3aJa4HUK CBOM MBICIIA B YCTHOH U
BBIUMCJIEHMSI U TPeoOpa3oBaHusl, MIMCBMEHHOU peyn ¢
BBITNOJIHAIOT IPUKUIKY pPE3yibTaTa y4€TOM CBOMX Y4EOHBIX U
BBIUMCIICHUH. KU3HEHHBIX PEYEBBIX
CUTyalui
3 [IpeobpazoBanmst BBINOMHSIOT BBIYKCICHUS U 2 DIIEKTPOHHBIE Hcnonb3oBanue
anreOpandecKux npeoOpa3oBaHus ApUPMETHIECKUX y4eOHUK U BOCIIUTATEIbHBIX
BbIpakeHHi (8) BBIPAKEHUM, IPUMEHSIOT CBOMCTBA 3a/Ia4HUK BO3MOKHOCTEN
apuMEeTHUECKUX KBAJPATHBIX KOPHEH IS COJIEp’KaHUs TEMBI UEpE3
peoOpa3oBaHus BEIPAKEHUI nonoop
COOTBETCTBYIOILIUX 3a7a4
JUISl peIIeHUs
4 YpaBHeHus U PewraroT IMHENHbIE U KBAaIpaTHBIC 2 ONEeKTPOHHBIE IIpeoOpa3oBbIBaTH
HepaBeHCTBa (9) YpaBHEHUS C OJTHOU TIEPEMEHHOM, y4eOHUK U WH(POPMAIIUIO U3 OJTHON
HEPABEHCTBA C OJTHOM MMEPEMEHHOMN U UX 3aJaYHUK (hOpMEI B IpYyTyIO:




CHUCTCMBI

npeocmasisime
ungpopmayuio B BUIIE
TEKCTa, TaOJIUIIbI, CXEMBI

5 Oynkiun 1 rpaduka | CTPOST U UNTAIOT rpaduKu Pa3TUUHBINA NHurepaktuBHbli | [Ipumenenue Ha ypoke
(11) GyHKIMHA, YuTaroT rpaguku GyHKIUH, ypok POIII WHTEPaKTUBHBIX (HOPM
OTKCBIBAIOT C MIOMOMIBIO (DYHKITHIA paboTHI €
pa3NyYHbIe 3aBUCUMOCTH MEXTY 00y4aroIuMuUCs:
BEJIMYMHAMU, HHTEPIPETUPYIOT TpaduKH WHTEJUICKTYaJIbHBIX UTP,
3aBHCUMOCTEMH CTUMYJIHPYIOIIUX
MO03HABATEIIbHYIO
MOTHBALIUIO
o0y4aromuxcs
6 Yucnossle BeimonasoT npeodpazoBaHus WurepaktuBHsblii | [IpeoOpazoBhIBaTH
OyKBEHHBIE areOpanvdecKux BhIPAKEHHH, HAXOIAT ypok YUU.PY UH(POPMALIUIO U3 OJTHON
BoIpakeHU (13) 3HaYeHUs] OYKBEHHBIX BBIPAXKECHHI, (hopMBI B IpyTyo:
OCYILECTBIISISE HEOOXOIMMBIE TTIOCTAaHOBKH npeocmasnsims
unghopmayuro B BUIE
TEeKCTa, TAOJIUIIbI, CXEMBI
7 IIpakTnueckue OCyIIECTBISIFOT pacyeThl Mo (hopMyaM, Yopaxuenuss B | CocTaBisTh IJIaH
pacueTsl 1o BBIPAXarOT 3aBUCUMOCTU MEXY POII pelieHus mpooieMbl
dbopmynam (14) BEJIMYMHAMU, BBIYUCISIIOT 3HAYEHUS (3amaun)
YHUCJIOBBIX BBIPAKEHUN
8 [IpakTuko- BEIOTHSIOT BBIUKCICHUS U Yopaxkuenuss B | CocTaBisTh IJIaH
OpPHEHTHUPOBAHHBIC npeoOpa3oBaHMsl, OCYIIECTBIISIIOT PO pereHus mpoOIeMbl
3ananus (1-5) MPaKTUYECKHE PACUYEThI, CTPOAT U (3amaun)
HCCIJIEYIOT MaTeMaTH4YeCK1e MOJENH,
UCTIONB3YIOT MPUOOPETEHHBIE 3HAHUS U
YMEHUS B MPAKTHYECKOU JIEATETLHOCTH
9 I'eomeTrpuueckue Brinonnsier gecTBUs ¢ TeEOMETPUUECKUMHU NurtepakTuBHb | COCTaBIATH IUIAH
¢burypsl. Y (16) burypamu, pemarT IIAHUMETPUIECKIE ypok POIII pereHus mpoOIeMbl
3a/1a4M Ha HAaXO0XJIEHUE T€OMETPUUYECKUX (3amaun)
BeJINYMH (YTJIOB)
10 I'eomeTrpuueckue Pacnio3natot reomerpuueckue GUTryphsl Ha DNEeKTPOHHBIE [Ipeo6pazoBbIBaTH
¢urypsl. JJmuaet (17) | IUIOCKOCTH, pa3auvarOT X B3aUMHOE y4eOHUK U WH(POPMAIIUIO U3 OJTHON
MOJIOKEHHE, H300pakat0T TeOMETPHUECKHUE 3a/Ia4HUK (hOpMEI B IpYyTyIO:
burypsl, pemaroT IaHUMETPUIECKHEe npeocmasisims

3a1a41 Ha HAXOKACHHUC T'COMCTPUICCKUX

ungopmayuro B BUIEC




BEJIMYMH (JITTUH, YTIIOB)

TEKCTa, TAOIHUIIBI, CXEMBbI

11 [Tnomans Pacno3narot reomerpuueckue Gpurypsl Ha 2 ONEeKTPOHHBIE Pabotas o niany,
MHOroyrojpHuKa (18) | IIIOCKOCTH, pelaroT IIaHUMETPUIECKUE y4eOHUK U CBEpATh CBOM JICHCTBUS C
3a/1a4l Ha HaXOXJACHUE T€OMETPUUECKUX 3aJJa4HUK LENbIO U, IPU
BEJTWYMH (TUIOIIA/ICH ), OCYIIIECTBIISIOT HEOOXOIMMOCTH,
pacueTsl 1o Gpopmynam UCIIPABIIATH OIUOKU
12 N3mepenus u OnpenensroT KOOPAUHATH TOYKU 2 DIJIEKTPOHHBIE CocraBisTh M1aH
Bbruucienus (19) IIJIOCKOCTH, IIPOBOJAT OIIEPALIMU HaJ y4eOHUK U pereHust mpooIeMbl
BEKTOpPaMHM, BBIUUCISIOT JUIUHY U 3aJJauHUK (3amaun) .
KOOpJMHAThl BEKTOPA, YIOJ MEXKIY
BEKTOpPaMHM, CUHYC, KOCUHYC U TaHI'€HC
yria
13 Teopernueckue [TpoBOIAT TOKa3aTEIbHBIE PACCYKICHHUS, 2 DJEeKTPOHHBIE Pabotas o niany,
acnexTsl (20) OLICHUBAIOT JIOTHYECKYIO MPABUIIBHOCTD y4eOHUK U CBEpATH CBOU JCHCTBUSA C
paccyXIeHUH, pacClO3HAIOT OLIMOOYHbIE 3aJJauHUK LIEJIBIO U, IIPU
3aKJIFOYCHUS HEOOXOJIMMOCTH,
UCIIPABIIATh OLIMOKH
14 Cucrembl HepaBeHCTB | PemiaroT ypaBHEeHUs, HEPAaBEHCTBA U UX 2 Caiit PELITY CocTaBndTh mi1aH
(15) CUCTEMBI, oros peleHus mpoodaeMbl
(3amaun) .
15 BepositHOCTB Haxonat BeposATHOCTB CIly4aiHBIX 2 HNHTepakTUBHBIM [IpeoOpa3oBbIBaTH
coOpITuii (10) COOBITHI B MPOCTEHIINX pacyeTax ypoxk YUN.PY nH(popMaLnIo U3 OJHON
¢bopMBI B IpyTylo:
npeocmasiamo
ungopmayuro B BUje
TEKCTA, TAOJIHIIBI, CXEMBI
16 [TocnenoBarenbHocTH | Pacno3HatoT apudpmeTnyeckue u 2 ONEeKTPOHHBIE CocTaBiATh 11aH
u nporpeccud (12) T€OMETPHUUYECKHE MPOTPECCHUH, PEIIAOT y4eOHUK U pelieHus mpooieMbl
3aJauu C MpUMeHeHHeM (HOopMyJIbl 00Iero 3aJaYHUK (3amaun)
YJIeHa ¥ CYMMBbI HECKOJIBKUX UJIEHOB
IIPOrPECCUU
17 Pa6ora ¢ KUM 2 Caiit PELITY
(uactsb 1) oros
Hroro 34




KasengapHo — TemaTu4eckoe mJIaHUPOBaHHUE
[Tpunoxenue k paboyeil nporpamMme 1o MaTeMatuke 9 kiacc
Yuurens: M.I'. lllymkoBa
Kmacc: 9A, 9T
KonuuectBo yueOHBIX yacoB: 34 yaca
KonuyectBo yueOHbBIX yacoB B Hezento 1 yac.

[InanupoBaHue COCTABIEHO HA OCHOBE:
1. Ilpumepnas IIporpamMmsl o01ieo0Opa3oBaTenbHbIX yupexaeHuil no anredpe 7-9 knacco H.I'. Munatok(coctaBurens T.A.
Bypmuctposa) k yueonuky FO.H. MaxkapeiueBa, H.I'. Munntok, K.W. Hemkosa u ap.
2. Yueonuk Anrebpa 8./ FO.H. Makapsiues, H.I'. Munmtok, K.1. Hemkos,C.B. CyBopoBa. M.: IIpocsenienue, 2020.
JlunakTuaeckue MaTepuansl 1o anredpe mis 8 kinacca JI.M.3paBuy, JI.B.Ky3nenosa,C.b.CyBopoBa.-6 u3.-
M.:IIpoceemenue,2019.-159c.

Ne Paznen Tema KonuyecTBo [lata
/1 4acoB Buibl, popmbl [Tnan daxr
KOHTPOJISI
1. Beenenue (1 Jac) Brruucnenus u npeodpazoBanus (6 2
3amanne KMIM)
2. | Anrebpsa JleiicTBuTeNnbHbIC Ynca (7) 2 CamocTosiTeTbHas
pabora
3. [IpeoOpa3oBanHus anredpanyecKux 2 TpeHUpOBOYHBIN TECT

BBIpaKeHHH ()

4. YpaBHeHus u HepaBeHCTBa (9) 2 ®dpoHTanpHas padoTa

5. dyukiuu u rpaduku (11) 2 CamocrosTenbHas
paboTta

6. YncioBbie U OyKBEHHBIE BHIPAKECHUS 2 CamocrogTenpHas

(13) paboTta




7. [ IpakTHyecKue pacyeTsl 1o 2 TpeHupPOBOUYHBIN TECT
dbopmynam (14)
8. [ [pakTHKO-OpHUEHTUPOBAHHBIE 2 Y CTHBIN OIIPOC
Bamanus (1-5)
9. ['eomerpus ["comeTpuieckne QUrypsl. Yribl 2 CamMocTosTenpHas
(16) pabota
10. ["eomeTpuueckue Gurypsl. JamHbI 2 Y CTHBIN OIIPOC
(17)
11. [1nomans MHOTOyTrOIBHUKA (18) 2 CamocTosiTenbHas
paboTta
12. l13mepenus u Berumcaenus (19) 2 TpeHUpOBOYHBIN TECT
13. Teopernueckue acniekTsl (20) 2 TpeHUpOBOYHBIN TECT
14. CucteMbl HepaBeHCTB (15) TpeHupPOBOUHBIN TECT
15. BepositHocTh coObITHI (10) 2 CamocrogTenpHasa
pabota
16. [TociiemoBaTeNbHOCTH U IPOTPECCUH 2 ®dpoHTanbHas padota
(12)
17. |0O6o6wmenue (2 yac) Padora ¢ KMM (wacts 1) 2 Perenne Kuma
Hroro 34
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