ABTOp-COCTaBUTENE!
Vautens MaTeMaTHKA
ITonsitoBa E./I.

JlenapTaMenT 1o COUHaTLHOS MOIHTHRE
AIMHHHCTPALMHA FOpo/IcKoro okpyra CapaHck
Peeny6niks Mopaosis
MyHHUHnTEROE GHoLKETHOE 00paloBaTEbIOe Y IPEKICHHE
«Cummasus Ne 20 umern repos Coserckoro Cowosa B.B. Muporosay

Pacemortpero
HA MeTOAMYecKoM 00beIHHEHNH Y nTenc
rymanutapuoro npoduns MOY «umnasus N
20
umenn repost Cosercroro Cotosa B.b.
Muponosay
Pyxopopurens MO €7 7/ AB. Enmmosa
Iporokon sacenanus MO Nel or 30.08.2023

PaGouasi nporpamma

COlJIACOBAHO
JamectiTelb aupekropa no YBP MOY
«Mivuasig Ne20 umeny repos CoBeTekoro
Corosa B.b, Mupounosa» r.0.
Capanck PM

= E.M. HlyMuiixHRa
[Mpotokon Facenamna MC Nel ot 30.08.2023

« ¥V TREPAGIAIOS
Jlupextop MO «iyfiasia No 20 sunenn
repost Cosetglora Coigsa B.b. Miponosay r.o.
f "- ,CJWCBE&]*'—
p==_ . © PK. Aonos
 Ne 03-02'304 01.01,09.2023
‘:‘.:. . ;.' pid

AT

yuebHoz0 npeomema (Kypca)
Mamemamuueckuii npakmuxym 9

2023-2024 yaeGHblii To



IHosicHuTEeALHAA 3aNMUCKA

JlanHasi mporpaMMa TNpeaHa3HadyeHa s oOydarommxcs 9-X KiaccoB 00meo0pa3oBaTelbHBIX
YUpEKJICHHUH 1 paccunTaHa Ha 34 yaca. OHa mpeHa3HaueHa s NoBbIIIeHHs 3()()EKTHBHOCTH OITOTOBKU
oOyuaromuxcs 9 Kimacca K OCHOBHOMY TOCYIapCTBEHHOMY 3K3aMEHY M0 MaTeMAaTHKE 32 KypC OCHOBHOMU
LIKOJIbI U NIPEAYCMATPUBAET UX NOATOTOBKY K JJaIbHENIIEMY O0YUYEHHUIO B CPEAHEN LIKOJIE.

[Iporpamma couertaercss ¢ n00biM  YMK, pekomMeHZOBaHHBIM K HCIOJIb30BAaHUIO B
oOpa3zoBarenbHOM mporiecce. [Iporpamma 3J€KTHBHOTO Kypca COTJlacOBaHa C  TpeOOBaHHUSMHU
rOCyJapCTBEHHOTO 00pa30BaTeNbHOTO CTaHJApTa W COJEP)KAHHMEM OCHOBHBIX IPOrpaMM  Kypca
MaTeMaTUKU OCHOBHOM LIKOJIBI.

[IporpaMmoii MIKOJIBHOTO Kypca MaTeéMaTUKH HE MPEeayCMOTpPEeHbl 0000IIeHHE U CUCTEMATHU3allus
3HAHUW MO Pa3IMYHBIM pazjiesiaM, MOJTYYEHHBIX YYalllMMUCS 3a Bech nepuoj oOydeHus ¢ 5 mo 9 kmacc.
OnexTuBHBIN Kypc «Maremaruka: noarotoBka k OI'D» mo3BoiUT cuCTeMaTU3UPOBATh U YIIIyOUTh 3HAHUS
yyaluxcs MO pa3IuyHbIM pas3feiiaM Kypca MaTeMaTUKH OCHOBHOM IIKoJbl (apudmetHke, anreodpe,
CTaTUCTUKE W TEOpUU BEPOATHOCTEH, TeoMeTpuu). B 1aHHOM Kypce Takke paccMaTpuBaroTCs
HECTaHJapTHbIE 3aJlaHUs, BBIXOJSIIME 3a PaMKU LIKOJIBHON IporpaMMmsbl (rpaduku ¢ MOJyaeM, KyCOYHO-
3aJlaHHble (PYHKIINH, pElIeHHE HECTaHJAPTHBIX YPAaBHEHUN U HEPABEHCTB U Jp.). 3HaHHE 3TOT0 MaTepuasna
U YMEHHE €ro MPUMEHSTh B MPAKTUYECKON AESITEIbHOCTH MO3BOJIMT IIKOJIbHUKAM peliaTh pa3HOOOpa3Hble
3aJlauM pa3’IMyHOM CJIOKHOCTU M MOJTOTOBHUTHCS K YCIIEUIHOM claue sK3aMeHa B HOBOW (opMe UTOroBOM
aTTecTaluu.

Kaxnoe 3ansTHe, a Takke BCE OHM B I€JIOM HampaBleHbl Ha TO, YTOOBI pa3BUTh HHTEpEC
IIKOJIBHUKOB K NPEAMETY, MO3HAKOMUTh MX C HOBBIMHU HJIESIMU U METOJIaMU, PacIIUpUTh MPEICTaBICHUE
00 u3ydyaeMOM B OCHOBHOM Kypce MaTepuale, a IJIaBHOE, pACCMOTPETh UHTEPECHBIE 3a1a4H.

DTOT Kypc TMpeiaraeT ydJaliuMcs 3HAKOMCTBO C MaTEMaTHKOW KaKk C  OOIIEeKYyJIbTypHOU
LEHHOCTHIO, BBIPAOOTKOW MOHMMAHUS HUMHU TOTO, YTO MaTeMaTHKa SIBJISETCS WHCTPYMEHTOM MO3HAHUS
OKPY’KaIOILIEr0 MHpa U caMoTo ceOsl.

Ecnu B u3yueHuu mperIMeToB €CTECTBEHHOHAYYHOTO IMKJIAa OYEHb BaXHOE MECTO 3aHHUMAeT
SKCIEPUMEHT U HMMEHHO B MpOIlecce SKCIEPUMEHTa U OOCYXKICHHS €ro OpraHu3allud U Pe3ylbTaToB
(bopMUPYIOTCS U Pa3BUBAIOTCA UHTEPECHl YUCHUKA K JaHHOMY MPEIMETY, TO B MaTEeMaTHKE SKBUBAJICHTOM
SKCIIEPUMEHTA SIBJISEeTCA perieHue 3a1ad. CoOCTBEHHO BeCh KypC MAaT€MaTHKHU MOXKET ObITh MOCTPOEH H,
KaK MPaBUJIO, CTPOUTCS HA PEIICHUH Pa3IMYHbIX 10 CTEIIEHU BaXXHOCTH U TPYAHOCTH 3a]ad.

LleJk IporpaMMepl: cucTeMaTH3aIus 3HAaHUI 1 CIOCO0O0B AEATEIBHOCTH yJallluXCsl 10 MaTeMaTHKe
3a KypC OCHOBHOH IIKOJBI, MOJArOTOBKa oOydaromuxcs 9 kimacca K OCHOBHOMY TOCYJapCTBEHHOMY
9K3aMEeHY 10 MaTeMaTuke. YcrnemnHas caada OI'D.

Janaqu:
obyuarowue: (popmuposarue nosnasamenvuvix u rocuveckux YVJ/):

- dhopmupoBanue "0a3bl 3HaHUK" MO anreOpe, TEOMETPUU M PEATbHOW MaTEMAaTHKE, IMO3BOJISIOIICH
OecCIpensITCTBEHHO OINEPUPOBATh MAaTEMAaTUYECKUM MaTepHalioM BHE 3aBHUCHMOCTH OT crocoda
MPOBEPKU 3HaHUN. HayuuThbnpaBUIbLHOMUHTEPIPETAIIMUCTIOPHBIX(POPMYITHPOBOK3AIAHUIA;

— Pa3BUTHHABBIKUPEILICHUATECTOB;

- HayYUTh MAKCUMAIIbHO Y3QPEKTUBHO paCIpeeNaTh BpeMsl, OTBEJICHHOE Ha BHITIOJTHEHHE 33JaHUS;

- MOATOTOBUTS K ycnemHou caade OI'D mo MaremaTuke.

pazeusatowue: (hopmuposanuepecynamuenvix YVJ/I):

- yMEHHE CTaBUThH Iepe]l coOoil 1enb — HeJienojaraHue, Kak MoCTaHOBKY y4eOHOM 3ajadu Ha OCHOBE
COOTHECEHMSI TOTO, UTO Y)K€ U3BECTHO M YCBOEHO yUaIIMMCs, U TOTO, YTO €I1€ HEU3BECTHO;

- IJJAaHMPOBAThH CBOIO paboTy - MJIAHMPOBAHHUE — OIPEJIEIIEHUE MOCIEA0BATEILHOCTH MPOMEKYTOUHBIX
LeJIeH ¢ yYETOM KOHEYHOI'O Pe3ysbTaTa; COCTABICHUE IUIaHA U MOCIIE10BATEIBHOCTH JEHCTBU;

- KOHTPOJIb B (popMe ciuyeHus: crnocoba JAEHCTBHUS M €ro pe3ylbTaTa C 3aJlaHHBIM ATAJOHOM C LEIBIO
0oOHapy)XeHUs OTKIIOHEHUW U OTIMYUI OT ATAJIOHA;



- OLIEHKA - BBIJCIICHUE U OCO3HAHUE YYALIUMCS TOTO, YTO YXKE€ YCBOCHO M UTO €UIE MOJJIEKUT YCBOCHHUIO,
OCO3HAHMUE KA4YeCTBA U YPOBHS YCBOCHHUS.

gocnumamesnvHule: (PopMuUposarHue KOMMYHUKAMUBHBIX U TudHocmublX YV]]):

- ¢opMupoBaTH yMEHHUE CIYIIATh U BCTYNATh B JUAJIOT;

- BOCHUTBIBATb OTBETCTBEHHOCTh U aKKYPAaTHOCTH;

- y4acTBOBAaTh B KOJUIEKTUBHOM OOCYKIEHUH, IMPU STOM YUYUTHCS YMEHHUIO OCO3HAHHO U MPOH3BOJIEHO
CTPOUTH PEYEBOE BHICKA3BIBAHUE B YCTHOM M MUChbMEHHOU (opMme;

- CMBICJIO0O0pAa30BaHHUeE T. €. YCTAHOBIICHUIO YUAIIMMICS CBS3H MEXKTy IEIbI0 YUeOHOU JAEATeIbHOCTH U
€e MOTHUBOM, JPYIMMHU CJOBaMH, MEXKIY pe3yJIbTaTOM-TIPOAYKTOM Yy4YE€HHUs, MOOYKIAIOIIUM
JEATEIIbHOCTD, U TEM, PAJX YErO OHA OCYILECTBISAETCS, CAMOOPTraHU3 AL

DOVHKIUMKYDPCA:

- OPHUEHTALIMS Ha COBEPILIEHCTBOBAHNE HABBIKOB MMO3HABATEIBHOM, OPraHU3allMOHHON JEATEIbHOCTH;

- KoMIteHcalus Hegocratkos 3YH no Mmaremartuke.

ILnaHuMpoBaHME COCTaBNEHO HA OCHOBE:

- ®enepanbHOTO KOMIOHEHTA TOCY/IAPCTBEHHOTO CTaHapTa 6a30BOTO YPOBHS 00IIETO 00pazoBaHUs
2004 rona.

- [IpumepHoO#t mporpaMMel 110 COOPHUKY pabOYUX MPOrpaMM OCHOBHOTO 00111ero oOpa3oBaHusl 1o ajiredpe
Anrebpa 7 — 9 xmaccel, coctaButels - T.A. BypmuctpoBa, M.: U3natenbctBo «IIpocBemenue», 2011 r
- [IpumepHO#t IporpamMMsbI 0 COOPHUKY pabOYMX MPOTPaMM OCHOBHOTO 001ero oopazoBanus. [ 'eomerpust
7 — 9 xnaccel. CocraButens T.A. Bypmucrposa, M: M3narensctBo «lIpocBemienuey», 2011 r

- OCHOBHOU 00pa3oBaTEeIHLHOM POrpaMMbl OCHOBHOTO 0011ero obpaszoBanuss MKOVY «[ opsiitHOBCKast
OCHOBHas 00111e00pa3oBaTeIbHAS KO

Meronpiu GopMEl 00VICHUS:

Metoast u  Qopmbl  00ydeHHs ONpPEACHAOTCS TpeOOBaHMAMH OOydeHHs, C  y4eTOM
WHIUBUAYAIBHBIX U BO3PACTHBIX 0COOEHHOCTEN y4alluXcs, pa3BUTH U CAMOPA3BUTHSI INYHOCTU. B cBs3u
C 3TUMOCHOBHBIEIPUOPUTETHIMETOIUKHUU3YICHUSKYpCa:

- oOyueHue yepes OMbIT U COTPYTHUYECTBO;

- y4eT UHAUBHIyaJIbHBIX 0COOEHHOCTEH U MOTPEOHOCTEN ydanmxcs;

- MHTEPAKTUBHOCTh (paboTa B MasbIX Ipylnax, poJieBble UIphbl, TPEHUHTH, BHE 3aHSATUH - METOJ
MIPOEKTOB);

- JUYHOCTHO - JIESATENIbHOCTHBIA U CYOBEKT — CyOBEKTUBHBIN MoAX0[ (6oblliee BHUMaHUE K
JUYHOCTH YYalllerocs, a He LeJsM YUUTeNs, paBHOIIPABHOE X B3aUMO/ICICTBHE).

Beayiume MeToNRL:

- CIIOBECHBIN (JieK1usi, 00BsICHEHHE aTOPUTMOB pelIeHHs 3aJaHui, Oecena, AUCKyCCus);

- HaIJSIAHBIN (JeMOHCTpalMs HAaTypalbHbIX OOBEKTOB, MPE3EHTAIMI YPOKOB, BUICO(DUILMOB, aHUMAIUH,

(doTorpadwuii, Tabsuil, cxem B 1udpoBoM dopmare);

- YaCTUYHO-TIOUCKOBBIH, MOMCKOBBIN, MPOOIeMHBIN (00CYKIEHUE MyTEHl perieHus mpoOIeMHON 3a1aun);

- TIPAKTUYECKHM.

DopMpl 00VYECHU:

- KOJIJIEKTUBHBIE (JIeK1IUsI, Oecesia, TUCKYCCHsI, MO3TOBOM IITYpM, OOBSICHEHHE U T.1I1.);

- rpynmnoBsie (00CYXAeHHEe MPOOIEeMbI B TpyIax, pelieHue 3a1a4 B mapax u T.11.);

- UHIMBUTyaJbHbIe (MHAUBUyalbHAs KOHCYIbTAIINS, TECTUPOBAHUE U D).

OcHoBHbBIE cpeJACTBA 00yUYeHHS:

- DJIEKTPOHHBIE YueOHbIE TTOCOOHS;

- TEOPETUUYECKUE MAaTEpUAIIBI B SJICKTPOHHOM U TieyaTHOM (popmare;

- BU10(DUIIbMBI, aHUMAIIUU, TAOIHIIBI, CXeMBbI, MATEMAaTUYECKUE MOJIENIU B DJIIGKTPOHHOM (opMarTe;

- pa3NUYHbBIE BapUAHTHI KOHTPOJIBHO-U3MEPUTENbHBIX MaTepuaioB OI'D mo MareMaTuke;



DopMbI KOHTDOJIS:

- TEKyLIU KOHTPOJb (OIEHKAa aKTUBHOCTHU IPU OOCYXJAEHUH NMPOOJIEMHBIX BOIPOCOB, PE3YJIbTaTOB

BBIIIOJIHEHUS IOMAILIHUX 3aJaHUN);

- UTOTOBBII KOHTPOJIb (OLIEHKA PE3yJIbTaTOB BBINOJIHEHUS pa3inuuHbIX BapuanToB KMIMoB)
IInanupyemMsble pe3yJbTaTbl OCBOCHHS y4e0OHOIO0 NMpeaMeTa

JAOJI5KHBI 3HATH: - METO/bI IIPOBEPKU MPABUIBHOCTH PELICHUS 3a/1aHUN;

- METO/bI PEILICHUS Pa3JINYHbIX BUJOB YPABHEHUN U HEPABEHCTB;

- OCHOBHBIE IIPUEMBI PELICHUS TEKCTOBBIX 3a/1a4, a TAK)KE MPOBEPKU IIPABUIIBHOCTH OTBETOB;

- DIIEMEHTaPHBIE METOJIbI NCCIICIOBAHUS (DYHKITUH.

- METO/bI HAXO0XKJICHUSA CTATUCTUYECKUX XapaKTEPUCTUK

- METO/bI PEIIECHUS FEOMETPUYECKHX 3a1ad

AOJIZKHBI YMeTh: - IPOBOJUTH NPEOOPa30BaHUs B CTENEHHBIX, APOOHO-PALMOHAIIBHBIX BBIPAXKECHUSIX;

- pelaTh ypaBHEHUS U HEPABEHCTBA PA3JIMYHOTIO THIIA;

MIPUMEHSTH CBOMCTBA apu(PMETUUECKON U T€OMETPUUECKON MTPOrpeccuii;

peuaTh pas3JIMYHbIC TCKCTOBBIC 3aa4U; - PCIIaTb KOM6I/IHaTOpHBIe 3aga4uu

HaXOJUTh BEPOSTHOCTH CIy4ailHBIX COOBITUH B IPOCTEUIINX CIydasiX

- HCMOJb30BaTh NPUOOPETEHHbIE 3HAHUA B PA3IUYHBIX JKU3HEHHBIX CUTYalUAX, HPAKTHUECKOU
NeSITEIbHOCTH.

- YMeTh paclo3HaBaTh TE€OMETpHUYECKHe (UTyphl, pa3auyaTh B3aUMHOE pAacloJOXKEeHHe, H300pakaTh
reoMeTpuueckre (GUrypbl, BBIMOIHITH YEPTEKHU TI0 YCIOBUIO 3aJaUH.

- JIOJUKHBI HMMETh JJIEMEHTapHble YMEHHS pelllaTh 3aJadd o00s3aTeIbHOTO0 U MOBBILIEHHOTO YpPOBHSA
CJIOKHOCTH;

- TOYHO U TPaMOTHO (OPMYIHPOBATH M3yYEHHBIE TEOPETHUECKUE IOJIOKEHUS W HM3jaraTh COOCTBEHHBIE
pacCyXJeHHs TNpH pEUICHUWH 3aJad, IPaBUJIBHO II0OJIb30BAaThCA MAaTEeMAaTHYE€CKOM CHUMBOJMKON U
TEPMUHOJIOTHEHN, TPUMEHSTH palliOHaIbHbIE PHUEMBI TOKIECTBEHHBIX MMpeoOpa30oBaHuil.

1. YMeTh BBINOJHATH JAEHCTBUS € YMCJIaMU: BBITONHATE apuMeTHUYECKUE ICHCTBUS: CIOKCHHE U
BBIYMTAHUE JIBY3HAUHBIX YUCEN U JACCATUYHBIX IpoOei ¢ IByMs 3HAKaMH, YMHOKEHHUE YHCeN, NeHCTBUS C
Opo0siMu. BBINOMHATE apudMeTHuecKue NEHCTBUS C pallMOHAIBHBIMH 4YHciamMu. HaxonuTbh 3HadeHHs
CTENEHEN U KOpHEH, a TaK)Ke 3HaYEHUs1 YUCIIOBBIX BBIPAKEHUM.

2. YMeTh BBINOJHSATH ajiredpanyeckue npeodpa3zoBaHusi: BEINOIHATH IEHCTBUS ¢ MHOTOWICHAMH H C
anrebpanvyeckumMu  poOsimu.  [IpumeHsTh cBoiicTBa apudMeTHUYECKUX KBaJpaTHBIX KOpHEH  Juid
BBIYMCIICHUS 3HAYCHUN U peoOpa3oBaHmil BEIpaKEHUH, COAepKAIIUX KOPHHU.

3. ¥YMmerp pemiaTh ypaBHeHUSI W HepaBeHCTBa: Pemiarth InHEHHbIe, KBaJpaTHBIC, pPalMOHAIbHBIC
YpaBHEHUs, CHUCTEMbl JBYX YypaBHEHUW. Pemarb nHMHEHHbIE W KBaJpaTHblE HEPABEHCTBA C OJHOU
MIEPEMEHHOM U UX CUCTEMBI.

4. YMeThb BBINOJHATH JeiicTBUA ¢ (pynkumsmu: Pacno3HaBaTh reoMeTpuyeckue U apupMeTudyecKue
MpPOrpeccuu, MPUMEHATH (GOopMynbl OOMIMX YIEHOB, CYMMBI N  4JICHOB apu(pMETHUYECKOH U
reoMeTpuueckoil mporpeccuif. Haxomuth 3HaueHus Qynkuuu. OmnpenensTs CBOICTBa (QYHKIUU IO
rpaduky 1 onmuckIBaTh cBOMCTBA GyHKIMA. CTPOUTH TpadUKH.

5. ¥YMerpb BBINOJHATH BbIYHCIEHHST W TNPHUBOAUTH O00OCHOBaHHbIE [0Ka3aTelbCTBa B
reoMeTpuyeckux 3aaavyax: Pa30uparbcs B OCHOBHBIX TI'€OMETPHYECKHUX TOHATUSAX U YTBEPKICHUSX,
JIOKa3bIBaTh WX BEPHOCTh. YMENIO CTPOUTH FeOMETpUUecKrue (QUTyphl U YepTek U Ui 3aaad. [I[pumMeHsTH
reoMeTpuueckue GOpMyIibl Ul pelIeHHs 3a/ay.

JlaHHBII SIEKTUBHBIA Kypc MO3BOJISET YUYUTENIO BECTU IUIAHOMEPHYIO MOJATOTOBKY K 3K3aMEHY,
BKJIIOYAs 3a/IaHUs B KIJIACCHYIO U JIOMAIIHIOK PaboTy. Yyaliuecss UMEeI0T BO3MOXKHOCTh CaMOCTOSATENIBHO
BBICTPAaUBAaTh TAKTUKY IMOJATOTOBKA K 3K3aMEHY C HCIIOJIb30BAHMEM MATEpPUAJIOB JAaHHOTO W3AAaHMS,
OTKPBITOrO OaHKa MAaTEeMAaTUYECKUX 3a/IaHUH C OMOPOI HA IIKOJIBHBIE YUCOHHUKH.



JlaHHBIN SJIEKTUBHBIA KypC IO3BOJIAT HE TOJIBKO YCIENIHO MOATOTOBUTBHCS K DK3aMEHy, HO H
3aKpENUTh MaTeMAaTUYECKUE 3HAHMSI, KOTOpbIE IMPUIOIATCS B OOBIYHOM KM3HU U INPU IPOJOJDKEHUH
oOpa3oBaHUsL.

OcHoBHast (QYHKIHS YYUTENs B JAHHOM Kypce€ COCTOMT B «COIPOBOXKICHHUW)» YyYallerocs B €ro
[103HABATEIbHOMN AEATEIbHOCTH, KOPPEKLIMHU paHee MOIy4YeHHbIX yyamumucs 3YH.
KosmuecTtBo 4acos
Bcero 34 ywaca: 34 nenenu no 1 9 B Hezrenro

[1nanoBbIE caMOCTOSATENBHBIE PAOOTHI, TPEHUPOBOYHBIE TECTHI.
IlepeyeHb y4eOHO-METOANYECKOT YyeHus
1. Tperesaxk Upuna BnagumupoBHa. Anredpa B cxemax u tabnunax / 1.B. Tperbsik. — MockBa: Dkcmo,

2016. — 176 ¢. — (HarysmHo ¥ JOCTYITHO).

2. Hemun E.IL. I'eomeTpus B Tabnmumax: Y4eOHOE MOCOOHME JUTSl yUANIUXCs CTApIIUX KiIaccoB. — X.: Mup
nmercTBa, 1996. — 64 c.

3. Teomerpus, [locobue mns moaroroBku k ['MA, 3amaum Ha BBIOOp BEpHBIX yTBepxaeHU, CMHPHOB
B.A., CmupnoBa B.A., 2015.

4. Maremaruka. 9 kmacc. OI'D — 2020. TpeHaxep A MOATOTOBKM K dK3aMeHy. Anrebpa, reoMerpus,
peanpHass ~ MaTemMaTuka:  ydeOHo-metoauueckoe  mocobme./Ilox  penakmueit  @.dD.JIbiceHKo,
C.I0.KamabyxoBa. — PocroB-Ha-/lony: Jlernon, 2016.-176 c.

5. i cmam OI'D! Marematuka. MoaynbHbI Kypc. Metoauka moarotoBku. Kimroum u oTBETHI: yueo.
[Tocobue mns oGmeoOpazoBar. Opranmzanmii /| U.B.fAAmenko, C.A.lllectakoB. — M.: Ilpocsemnienue,
2017.- 143 c.

6. OI'D-2020 U.B. fmenko. Marematnka 36 BapuaHTOB. THIOBBIE AK3aMEHAIIMOHHBIC BapHUaHTHI.
OUIIN.- M.:HanmonanpHoe oO6pazoBanue, 2016.

HNuTepHeT pecypcsl AJ1s NOAroToBku k OI'):

1. http://www.ege.ru/ - caiit nH(MOPMAIIMOHHO MOIAEPIKKH €AMHOTO TOCYIapCTBEHHOTO dK3aMEeHa

2. http://ffipi.ru/ - DegepanbHblii  MHCTHTYT megarorudeckux u3mepenuit (OUIIM). Ocoberno
obpatuTeBHMMaHue Ha pasznen «OTKpbIThI cerMeHT PBT3» — 310 cucrema ms moarotoBku k EI'D u
OI'D - B pexume on-line. Bel MokeTe oTBeuarh Ha Bompochl OaHka 3amaHuii ['MA 1o pa3iuvHbIM
IpeaMeTaM, a TakK ke M0 BEIOpaHHOM TeMe.

3. http://4ege.ru/

Ha caiite pacckaszsiBaeTcsi 00 yuyeOHBIX mocoOusx s nmoarotoku kK EI'D m OI'D, mpemcraBiieHbI
J€MOHCTPAIIMOHHBIE BAapUaHThl M TPEHUPOBOUHBIE PabOTHl MO BCEM IMpeaMeTaM, cllaya KOTOPBIX
paspemiena B popme EI'D.

4. http://uztest.ru/

5. oge.sdamgia.ru-PemryOI'D. O6pa3oBare/ibHbIi MOPTA AJIsI TOATOTOBKH K SK3aMEHaM.

Conep:xanne TeM y4eOHOro Kypca

Moayas Ne 1. AJIEBPA (13 uacoB)

Tema 1.1 YnciioBbie BbIpaKeHUs!

CBoiiCTBa CTENEHM C HATYpaJbHbIM MOKa3arensiMu. CpaBHEHHE, CIIOKEHHE, BBIUMTAHHE, YMHOXXEHUE U
JieNIeHue HATypaJbHBIX YHUCElN, AECATUYHBIX ApoOeil M OOBIKHOBEHHBIX NpobOeii. CrnokeHue, BBIYUTAHUE,
YMHOXEHHE M [IeJIeHHe CMellaHHbIX uucen. [lopsaok BeimonHeHus aevictBuil.HaTypanbHbeie uucna.
Apudmernueckne JOeHCTBUS C HaTypalbHbIMH unciamu. CBoiicTBa apudmMeTnyeckux IeHCTBUI.
JenumocTh HaTypanbHbIX uucen. Jlenutenu u kpatHele uncna. [Ipusnaku neammoctu Ha 2, 3, 5, 9, 10
Henenne ¢ ocrtatkoMm. IIpocteie ymcna. Pa3nokeHue HaTypaJlbHOTO YHMCIAa HAa MPOCTbIEe MHOXKUTEIU.
Haxoxnenne HOK, HOJI. OObikHOBEHHBIE IpOoOU, NEHCTBUS ¢ OOBIKHOBEHHBIMU NpoOsmu. JlecaTnyHbie
IpoOu, NEUCTBUS ¢ JECITHUHBIME Opo0smu. [IpumMeHeHre CBONCTB Al YIPOIISHUS BBIPAKESHUN.

Tema 1.2 YucaoBas npsamasi
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CpaBHeHMe M HaxOXJAeHHEe KOOPAMHATHI TOYKH HAa 4YHMCI0BOH npsaMoi. YuciaoBble mnpsiMble
HATYPAJbHBIX YHCeJl, JPOOHBIX YHCeJ M HeJIbIX YHCel

Tema 1.3 IlocsienoBaTeIbHOCTH U NIPOrPecCHH

OmnpeneneHne 4YHUCIOBOW IOCIEIOBATENBHOCTH, apU(PMETUYECKOH M TeOMETPUYECKOH IMpOorpeccuil.
PasHocTh apudmernyeckol MporpeccHy. 3HaMeHaTelb Te€OMETPUYECKOM mporpeccun. PekyppeHTHas
dopmyna. DopMyna M-oro wieHa apuPMETHIECKON U TEOMETPUUECKON Mporpeccuii. XapaKTepUCTHICCKUE
cBoiictBa. CymMMa T-TIEpPBBIX UICHOB apU(PMETHUYECKOH U reoMeTpuyeckoil mporpeccuil. Cymma
0eCKOHEUHOM TeoMeTprUecKoi mporpeccuu. KoMOMHUpOBaHHbBIE 33/1a4H.

Tema 1.4 UppaunoHaibHble BbIPpaKeHUs!

CpoiicTBa apu(pMETHUECKOro KBaapaTHOro kopHs. CrtaHmapTHbIl BujJ uucia. Dopmynbl COKpaléHHOro
yMHOXKEHHS. [IpHEMBI pa3inokeHusT Ha MHOXHTENIU. ApHPMETHYECKHE ACHCTBHS C HPPALUOHATBHBIMH
YUCJIAMM.

Tema 1.5 Crenenn u eé cBoiicTBa

CpoiicTBa cTeneHH ¢ LenbIM mokazarensimu. [lpuémbl  pasnoxenuss Ha MHoxutenu. CpoiicTBa
apudmernueckux nerctBuil. HaxoxxieHue 3HaueHn NepeMeHHOM.

Tema 1.6 YpaBHeHus M1 HepaBeHCTBA

CriocoObl penieHus pa3jMyHBIX YypaBHEHUH (JMHEMHBIX, KBaJPAaTHBIX M CBOJUMBIX K HHM, JPOOHO-
paloOHaJIbHBIX M YpPAaBHEHUU BBICHIMX cTeneHeil). Pa3znuuHble METOIbl pElIeHHs CHCTEM YpaBHEHUU
(MeTo MOACTaHOBKM, METOJ clloKeHus). llpuMeHeHHe crenuanbHbIX MPUEMOB IMPH PEHIEHHH CUCTEM
ypaBHeHUH. CriocoObl pelieHus] pa3iNdHbIX HEPAaBEHCTB (UHMCIOBBIX, JUHEMHBIX, KBaJpaTHBIX). MeTon
uHTepBasioB. O0nacTh onpeaeneHus BoipaxkeHus. CHCTEMbl HEPaBEHCTB.

JlunHeilHble U KBaJlpaTHbIE YPAaBHEHUS M HEPABEHCTBA C MapaMeTpoM, crocoObl ux peuieHus. [Ipumenenue
TeopeMbl Buera. PacnosnoskeHune KOpHEH KBaJpaTHOTO YPAaBHEHHsS OTHOCUTEIIBHO 3aJaHHBIX TOYEK.
CucTteMbl TMHEWHBIX YpaBHEHU. PaBHOCUIIbHBIE YpaBHEHMUSI.

Tema 1.7 IlpeoOpa3zoBanue ajredpandecKux BbIpaKeHU

Bripaxxenus ¢ nepemeHHbIMHU. TOXIECTBEHHBIC MPEOOpa30BaHUs BEIPAKCHUM C MMEPEMEHHBIMU. 3HaUEHUE
BBIPAKEHUH IIPU U3BECTHBIX YHCIOBBIX JaHHBIX NMEePeMEHHbIX. OMHOWIEHBI 1 MHOTOWIEHBbl. CTaHAapTHBIN
BUJ| OfiHOYJIeHa, MHoroujaeHa. Koag¢unuent ongHowiena. CreneHb oJHOYICHA, MHOrowiIeHa. JleicTBus ¢
OJIHOWIECHAMM ¥ MHOrowieHaMHu. Pa3iosxeHne MHOroudjaeHa Ha MHOXHUTeIU. DopMynbl COKpAIEHHOTO
yMHOkeHUsA. CriocoObl pa3yioKeHHs MHOTOYJIEHa Ha MHOXXUTENU. PanyoHalnbHble IpoOU U MX CBOMCTBA.
JlonmycTuMble 3HAYEHHUs IEPEeMEHHBbIX. TOXAECTBO, TOXJIECTBEHHbIE NPeoOpa3oBaHMs pPALMOHATIbHBIX
npo0Oeii. CTeneHp ¢ LesbIM I0Ka3aTeseM U ux cBoiictBa. KopeHb n-oil crenenu, creneHsb ¢ paluoHaIbHbIM
IoKa3aTesieM U UX CBOWCTBa. BripaxeHue nepemeHHoi u3 popmyssl. HaxoxaeHne 3HaueHui nepeMeHHOM.
Tema 1.8 I'paduku JIMHeHOI, KBAAPATUYHON U JPOOHO-PAHOHAIBHONH QYHKIINH

[Tonsitue pynkiuu. @ynkuus u apryment. O6nacts onpenenenus Gynkuuu. O61acTh 3HaYeHUN QYHKIUY.
I'papux dynxmuu. Hymn Qynkuuun. OyHKius, Bo3pacTaromas Ha orpeske. DyHkuus, yOblBaromias Ha
OTpe3Ke. YCTaHOBJIEHHE COOTBETCTBUS MeXAy IpadukoM (YHKUMHM M €€ aHAIUTHYECKUM 3aJJaHHEM.
VYpaBHeHUs MNpsMbIX, napabos, runepOoi. ['eomerpuueckuil cmpica KOA(QQUUHUEHTOB A ypaBHEHUH
npsMoil u mapabosbl. DYHKIMHM, MX CBOHCTBa M Tpapuku (JIMHEHHas, oOpaTHO NPOMOPLUOHAIbHASI,
KBajgpaTHuHas U Jp.) «CuuThiBaHUE» CBOUCTB (yHKUMHU MO €€ rpaduky. AHalIU3MpOBaHHE TI'padHUKOB,
ONMCHIBAIOIINX 3aBUCUMOCTh MEXIy BEIUYMHAMH. YCTAaHOBJIEHHE COOTBETCTBHS MEXAy Tpadukom
byHkumu M e€ aHanuTUYecKUM 3afaHueM. JluneiiHas QyHkuus U ee cBoiictBa. ['paduk nuHeitHON
¢bynkuuu. YrioBoil kosp¢uiueHt ¢ynkuunu. OOpaTHO HpomnopuUUOHATIbHAas (QYHKIMS M €e CBOMCTBa.
KBagpatnunas QyHkius u ee cBoiictBa. I'paduk xkBagparnuHoi ¢pynkiuu. CreneHHas ¢yHkuus. YerHas,
HedeTHast ¢pyHKkuus. CBoMcTBA YETHOM M HEUYETHOM cTeneHHbIX (pyHKuMHA. ['paduku cTeneHHbIX QyHKIHMA.
Urenue rpadukoB GyHKIHHA.

Tema 1.9 Pemienne cucteM ypaBHeHHUI ¢ IOMOIIbIO TPaMKOB

JIuneliHble ypaBHEHMs ¢ OofHOW mepeMeHHOH. Kopenb ypaBHeHunsa. Cucrembl JIMHEWHBIX ypaBHEHUH.
Mertoapl pelieHus CHUCTEM ypaBHEHMH: rpaduueckuil merona. Ksanmpatusle ypaBHeHus. Hemomnoe



KBaJIpaTHOE ypaBHEHHE. Y paBHEHHs OKpYXHOCTH. OOpaTHO MpomopIroHanbHas (PYHKIUS U €e CBOWCTBA.
OyHKIMH, UX CBOWCTBA U Tpaduku (JMHEIHAs, 0OpaTHO MPOMOPLUUOHANbHAS, KBaJApaTUYHAS U JIp.)
«CuntbiBanue» CBOWCTB (yHKuMH 10 €€ rpaduKy. AHAIM3UPOBAHHWE TPAPHUKOB, OMHCHIBAIOIIUX
3aBHCUMOCTh MEXJy BEIUYMHAMH. YCTAHOBJICHHE COOTBETCTBHA MEXAYy TpapukoM QYHKIUH U e€
AHAJIMTUYECKUM 33/1aHUEM.

Moayas Ne 2. TEOMETPUS (13 uacos)

Tema 2.1 OcHOBHBIE YTBEP:KIEHHUSI H TEOPEMbI

OcCHOBHBIE MTOHATHSI U YTBEP)KJICHUS F€OMETPUHU. AKCHOMA MapaljiesIbHbIX MpsMbIX. CBOMCTBA U MPU3HAKU
napajuleJbHBIX MpsMBIX. BeicoTa, MeauaHa, cpenHss JUHUS TpeyrojbHUKa. PaBHOOeIpEeHHBIH,
PaBHOCTOPOHHUM U TNPSAMOYTOJbHBIA TpeyrojdpbHUKU. [Ipu3Haku paBeHCTBa M NOJO0US TPEYroJIbHUKOB.
Teopema o cymme yrioB TpeyrosbHuKa. CBOMCTBa paBHOOEIPEHHBIX, PABHOCTOPOHHUX U MPSIMOYIOJIbHBIX
TpeyroiabHUKOB. HepaBeHCTBO TpeyrobHUKOB. Buibl MHOroyroasHuUKOB. [lapamienorpamm, ero cBOMCTBa
U npu3Haku. Pom0O, mpsiMOyrosibHMK, KBajpaT U uX cBoicTBa. Tpamenus u e€ cBoiictBa. CpeaHss TUHUSA
Tpaneuuu. IIpaBuibHble MHOrOyrojgpHuUKU. KacartenbHash K OKpY)KHOCTH M ee cBoicTBa. OKpYKHOCTB,
OTMCAaHHAas OKOJIO TpeyroibHUKa. OKPYKHOCTh, BIMCAHHAs B TPEYTOJIbHUK. 3aJjaul Ha I0Ka3aTelbCTBO.
Tema 2.2 JInnubl

Boruncnenue quvH. BpluncieHue AMUH 3JIEMEHTOB TPEYTOJIbHUKOB M YETHIPEXYTOJbHUKOB. PemeHue
TpeyronpHukoB. Teopema Iludaropa. Teopema cuHycoB u KocuHycoB. CpenHsisi JUHHUS Tparelnuu.
[TepumeTp TpeyroJibHMKA U YETHIPEXYroJabHUKA. JMHa OKpykHOCTH. HaxoxneHue paguyca BOUCAHHON U
OIIMCAaHHOM OKPY>KHOCTH.

Tema 2.3 Yriabl

Bbluncienne yrjioB TpeyrojbHMKAa M 4eThbIpéxyrojbHuka. CymMma yIrjioB TpeyrojibHHKa H
YeThIPEXyroJbHNKA. BHeIIHU yroJ TpeyrojbHuKa. [{[eHTpanbHbIid U BOUCAHHBIA YIJIbI.

Tema 2.4 Iliomans

Brruucnenue mnomaneii. Haxoxxnenue mmomamu duryp mo dopmynam. Ihmomane kBaapata. Ilnomamn
TpeyronbHuKka. [lmomanpe mpsmoyronasHuka. [lmomamu pomo6a. Ilmomane mapamnenorpamma. Ilnomans
tpanenuu. Ilnomanes kpyra. [lnmomane kpyroBoro cekropa. Ilnmomans ¢urypsl depe3 ero mepumerp u
paanyc BOMCAHHOW W ONMCAaHHON OKPY>KHOCTEH.

Tema 2.5 Tpuronomerpust

CoOTHOIIEHUsI MeXK1Y CTOPOHAMM M YIJAaMH NPSMOYIO0JbHOI0 TpeyrojibHuka. CHHYC, KOCHHYC H
TAHIFeHC OCTPOro Yyrja MpPSAMOYIOJbHOI0 TpeyroJbHUKa. (OCHOBHOEe TPHUIOHOMETpPHYECKOE
TOK1eCTBO. 3HAYEHHsI CHHYCa, KOCHHYCA U TaHreHca s yriaos 30°, 45° u 60°.

Tema 2.6 /IBH:KeHHS HA IJIOCKOCTH

OtoOpakenue 1iockoctd Ha cebs. [lonstue ngBuwxenus. OceBass W ILEHTpPaJbHAas CHMMETPUH.
[TapannensHsiil nepenoc. [loBopot. HanoxxeHust u 1BUKEHUS.

Tema 2.7 BekTOpPBI HA IJIOCKOCTH

Bekropsl Ha mnockoct. Ilonsitue Bekropa. PaBeHCTBO BekTOpOB. OTKIaJbIBaHUE BEKTOPA OT JaHHOU
Toukd. ClI0kKEHUE U BbIUMTAaHUE BEKTOPOB: CymMMa JBYX BEKTOPOB. 3aKOHBI CIIOKEHHS BEKTOpOB. [IpaBuio
napaienorpamma. Cymma HECKOJIBKUX BEKTOPOB. BbluMTaHne BEKTOPOB. Y MHOKEHHUE BEKTOpA HA YHCIIO.
[IpuMeHeHne BEKTOPOB K PEIICHMIO 3ajad. Pa3inoxkeHue BEKTopa IO JABYM HEKOJUIMHEApPHBIM BEKTOPAM.
Koopaunatsl Bektopa. Ilpocreiimue 3agaun B koopauHatax. CBsi3b MEXIY KOOpPJIMHATaMH BEKTOpa U
KOOpAMHATaMM €ro Havyayia U KoHua. [I[puMeHeHne BeKTOpOB U KOOPAMHAT MpH pelieHny 3aaad. CransipHoe
IIPOU3BEACHNE BEKTOPOB U €ro IPHUMEHEHHE B IEOMETPUYECKHX 3aJadax. YTOJl MEXIy BEKTOpaMHu.
CkansipHoe npousBeieHne B KoopanHarax. CBONCTBA CKaJISPHOTO IPOU3BEICHHUS BEKTOPOB.

Monyas 3. PEAJIBHASI MATEMATHUKA (8 yacoB)

Tema 3.1 TexcroBble 3a1a4n

3aauyn Ha MPOIEHTHI. 3a]a4l Ha «IBIKEHUEY, Ha «KOHIICHTPAIUIO», HA «CMECH U CILIABBI», HA «paboTy».
3amauu reOMEeTPHUUECKOTO cosiepKaHus. TeKCTOBbIE 3a7a4l Ha ABMXKEHHE U CIIOCOOBI perieHus. TeKCTOBbIe



3aJjaud Ha BBIYHMCICHHE 00beMa paboThl M CHOCOOBI MX pemieHuil. TeKCTOBble 3aJa4d Ha MPOIEHTHOE
CoJiepKaHKe BEIIECTB B CIUIABAX, CMECSIX M PAaCTBOPAX, COCOOBI pEeIICHHS.

Tema 3.2 I'paduxnu

UreHne JaHHBIX MTOKa3aTeNel 1o rpaduky.

Tema 3.3 CTaTucTHKA

AHanu3 JaHHBIX TOKa3aTeNel 1Mo AuarpaMmMme.

Tema 3.4 BeposAiTHOCTH

Cpennee apudmernyeckoe, pasMax, Moia. MeamaHa, KaK CTaTUCTHUYECKas xapakTtepuctuka. COop u
TPYIIUPOBKA CTATUCTUYECKUX AAHHBIX. METObl penieHnss KOMOMHATOPHBIX 3a1a4: mepedop BO3MOKHBIX
BAPUAHTOB, JIEPEBO BApUAHTOB, MpaBUIO YyMHOXeHUs. IlepecTaHOBKH, pa3MeEIlIEHUs, COYETaHUS.
HavanpHble cBeneHust u3 Teopun BeposiTHOCTeH. BeposdtHocTh cityyaiiHoro coObitus. CroxeHue u
YMHOEHHUE BEPOSITHOCTEH.

Tema 3.5 IMoacuér mo popmyiam

[Toncuér nanHBIX 1O TOTOBOM PopmyIe.

Tema 3.6 IIpukaaanblie 32124 reoMeTPHH

Boruncnenne miauHBL M IUIOMAAM ydacTka. HaxoskieHusi paccTosiHMST Ha MECTHOCTU. Bpluncienus
BEJIMYMHBI yria npubopos. HaxoxeHus oceii cuMMeTpuu Ha MecTHOCTU. HaxoxkieHus: moBopoTa yria Ha
MECTHOCTH.

O0obmarniee nopropenue (2 yaca)

Pemenune 3amauy U3 KOHTPOJIBHO HM3MEpUTENbHBIX MarepuanoB OI'D (mepBas 4yacThb M3 TPEHUPOBOUHBIX
BApUAHTOB).

O0o01maruiee NoBTOpeHne

Pemenne 3amad m3 KOHTPOJIBHO HM3MEPUTENBHBIX MarepuarioB OI'D (MOJHBINA TEKCT TPEHUPOBOYHOTO

BapUaHTA).
Ne Tema pa3nena Kosn4yecTBoyacoB
n/n
1. Anrebpa 13
I'eomeTpust 13
3. PeanpHas marematuka 8
Hroro 34




TemaTuyeckoe IVIAHUPOBAHME

Ne Tema Kou-Bo | Koa-Bo Coaepxanue ILnanupyeMslii pe3yjabTaT
pasae pasaena 4YacoB | KOHTPO pasjiena
Ja JBHBIX
pador
1. Auaredpa 13 2 Hucnossle AxTyanu3anusi BBIYUCIUTEIbHBIX
BBIPAKECHUS HaBbIKOB. Pa3BuTue  HaBBIKOB
YHUCJIOBBIX IPE0Opa3oBaHuit
Uucnosas npsamast | OBiazneHue YMEHUSMHU
HAXO0X/IEHNUS KOOPIMHATHl TOYKH
Ha MpsAMOi
[locnenoBarenbHoc | OBnaneHue yMEHUSMU pellaTh
TH U TIPOTPECCUH 3a/1a4u Ha HaXO0XJICHHE
XapaKTepHBIX  JJEMEHTOB B
POrpeccuu
UppanmoHanbHbieB | AKTyanu3alusl BbIYHMCIUTEIbHBIX
BIpAXKECHUS HaBbIKOB. Pa3BuTue  HaBBIKOB
UPPALMOHATILHBIX
npeoOpazoBaHMiA
CreneHpb u | OBIIaICHUEYMEHUSIMUCBOMCTBACT
eécBolicTBa eneHn
YpaBHeHus u | OBraieHe yMEHUSIMU pelIaTh
HEpaBEHCTBA ypaBHEHUs u HEpaBEHCTBA
pa3INYHbIX BHUAOB, Pa3IHMYHBIMU
cnocobamu. PazHeiMu criocobamu
peneHus JIMHEMHBIX u
HEJIMHEHHBIX CUCTEM YpaBHEHUU
Y HEPAaBEHCTB
[TpeoOpazoBanuean | OBiageHue HaBBIKAMH
reOpanyecKuxBbipa | MpeoOpa3oBaHUs aNreOpandecKux
JKeHUH BBIPAKECHUI
['paduku O060011eHre 3HaHUI 0 PA3INYHBIX
JUHEHHBIX, byHKIMSIX U UX rpadukax
KBAQJIpATUYHBIX |
JIpoOHO-
palroHaIbHBIX
byHKIMi
Pemenne cucrem | OBnaneHNEHABBIKAMUIIOCTPOECHUE
ypaBHEHUH c | rpaduKoB
IIOMOUIBIO
rpauKoB
2. I'eomerpus | 13 2 OO6o0uieHre 3HaHUM OCHOBHBIX
OCHOBHBIEYTBEPK/ | YTBEPKICHUH ¥ TEOpPeM MpHU
€HUS U TEOPEMBI pellIeHnN 3aay.
JluHbI OBnazneHue HaBbIKaMU
HAX0XJIE€HUs JUIMHBl 3JIEMEHTOB




buryp.

Yrinl OBaieHEeHABBLIKAMUBLIYUCIIEHA
STYTJIOB.

IImomans OBnanenue HaBBIKAMU
BBIYHCIICHUS TUIOMAIHN QUTYP.

Tpuronomerpus Osgiagenue HaBBIKAMU
HAXO0XIEHUS TPUTOHOMETPHH
3JIEMEHTOB QUTYP.

JBumxeHusHamwiock | OBaieHUCHABBIKAMUYTEHUSADUTY

OCTH p.

Bekropeiaamiocko | OBiaieHHCHABBIKAMUHAX 0K ICHU

CTH SIBEKTOpA.
OBnaseHne yMEHUSMHM peliarh

Peannuasn TEKCTOBBIC 3aJ1a4ll  Pa3IINIHBIX
MaTeMaTHKA TexcroBsle3anaun BHJIOB, Pa3IMYHBIMU CIIOCOOAMH.

I'paduku OBnajieHueHaBbIKaMUYTEHUATpAD
HUKOB.

CraTtucTika OBl1acHNEHABBIKAMUUTEHUS AT
pamm.

BepositHOCTB OBiazenue HaBbIKAMU
HaXO0XICHUS BEPOSITHOCTH
COOBITHIA.

[Toncuérnodopmyn | OBnaneHre HaBBIKAMU MOACUETA

am o ¢hopmyiam.

[Tpuknagaeie3agaa | OBiageHue MIPUKJIAHBIMU

UTCOMETPUH HaBBIKAMU B TEOMETPHH.

OO06oOmaroneenoBT | YMEHHE  OPHCHTHPOBATHCS B

OpeHHE 3alaHusIX TEPBOM  4YacTH U
BBIIIOJIHATh UX 3a MHHHUMAJILHOE
BpeMsl.

OO6oOmaromeenoBT | YMeHHe padboTath C  IMOJTHBIM

opeHue

o0wvemoMm tecta ['HA.




IHoypouHoe miiaHupoBaHUe

Ne Tema Koa | Tunyp dopma JesATenbHOC Buabi ®opmbl
ypoKa ypoOKa -BO OKa YPOKa Th KOHTPOJIS padoThI
yaco y4aumxcst
B HA ypoke
1. | Yucnossie Ypok MuHu-nekuus, becena, ®pontanen | Pabota ¢
BBIPAXKEHUS OTKPBIT | YPOK-IIPAKTUKYM | NIPAKTHYECKA | BIi OMPOC Marepuaia
1 usi 1 pabora c MU
HOBOTO TECTaMH yueOHHMKa,
3HAHUS TECTOB
2. | YucnoBas 1 Ypok KomOunupoBann | Beimonnenue | Camocrosite | CamonpoBe
npsiMast oOuiemM | blif YPOK, | YIpaXHEHUN | JbHas pKa
€TOJI0JI | TpyIIoBas o pabota
ormyec | paboTa MOBTOPEHUIO
KOM
Hampas
JIEHHOC
TH
3. | Uppammonan | 1 Ypok KomOunupoBann | Beimonnenue | [IpoBepoun | Pabora ¢
bHBIE pa3BuB | BIU YPOK | yIpaXKHEHHH | ast paboTa Marepuaia
BBIPAKEHUS aromier 1o MU
0 MTOBTOPECHUIO ydaeOHHKa
KOHTPO
s
4. | Uppammonan | 1 Ypok VYpoxk-npaktukym | Beimonnenue | I[IpoBepka Pabora ¢
BHBIE pedaex YIPOKHEHUH | TOMAIIHEero | AWIAKTUYEC
BBIPAKEHUS cuu 1o 3aJaHus KHMH
IIOBTOPEHUIO Marepuaia
mu OI'D
5. | Crenenp m e€ | 1 Ypok VYpoxk-npaktuky™m, | [Ipaktuuecka | [luarnoctn | PaGora 1o
CBOMCTBa oOmieM | rpymnmnoBas g paboTa qecKast KapTOYKaM,
eTonoa | pabora pabota y IOCKU
oruyec
KO
Halpas
JIEHHOC
TH
6. | YpaBHenusa u | 1 Ypok Ypoxk-npaktukyMm | Beimonnenue | [IpoBepoun | Camomnpose
HEPABEHCTBA pa3BUB ylnpaxxHeHU | asg pabota pKa
aromier 1o
0 MOBTOPEHUIO
KOHTPO
s
7. | YpaBHenusa u | 1 Ypok MuHnu-nekuus, becena, Camocroste | Bzaumonpo
HEPABEHCTBA o0ImeM | ypoK-TIpakTHKyM | paboTa B | JIbHas BEpKa
€TOI0JI napax paborta




oruyec COB3aMMOIIPO
KO BEPKOH
Hampas
JICHHOC
TH
8. | IIpeoOpazoBa Ypoxk VYpoxk-npaktukym | Pabora [Tposepoun | Pabora ¢
HUE OTKPBIT rpymnmnax ast pabota MaTepuaa
anredpandec usi TeCTaMu mu OI'D
KHX HOBOTO
BBIpAKEHUN 3HAHUS
9. | IIpeobpa3oBa Ypok Ypok-npaktukym | UamuBuayan | [IpoBepoun | PaGora ¢
HUE pa3BuUB pHas pabora | ast paboTa MaTepuaa
anreOpanyec aromer C TEeCTaMu mu OI'D
KHX 0
BBIPAKCHUI KOHTPO
TSt
10. | I'paduxn Ypok KomOunupoBann | Camocrositen | Camocrosite | Pabota ¢
JINHENHBIX, o01meM | Il YpoK bHas yaeOHas | JIbHAsI Marepuaia
KBaJI[paTUYHBI €TO0JI JesITeTLHOCT | paboTa mu OI'D
X U 1poOHO- oruyec b
paMoOHAIBH KOH
bIX (QYHKIUI Harpas
JICHHOC
TH
11. | I'padukm Ypok VYpoxk-npaktukym | Camocrosaren | [IpoBepoun | Pabora ¢
JTUHEIHBIX, pa3BUB bHas yueOHas | as paboTa Martepuana
KBaJPaTUYHbI aroLer JIEATEIIBHOCT mu OI'D
X U ApoOHO- 0 b
paloHaIbH KOHTPO
bIX pyHKIHI st
12. | Pemenue Ypok Munu-nekuus Urpa- TectupoBan | Pabota ¢
CUCTEM pa3BUB UCCIIEJIOBAHU | HE MaTtepuana
ypaBHEHUH ¢ aromier e MU
MTOMOIIBIO 0 yueOHUKa
rpadukoB KOHTPO
st
13. | OcHOBHBIE VYpok I'pynnosas Pabora c | [Iposepoun | Pabora ¢
yYTBEPKACHUS pa3BuB | paboTta JIOTIOJIHUTENb | ast paboTa MaTtepuana
U TEOPEMBI aroIer HOM MU
0 JUTEPATYpPOH, yueOHUKa
KOHTPO MpaKTHYeCcKa
s g pabota
14.| OcHoBHBIE Ypok Cemunap, [Mpaktuuecka | Camocrosre | Pabota ¢
YTBEP)KICHUS oOmiemM | rpymnmoBas 1 pabota c | TpHAs KapTOYKaMu
U TEOPEMBI erozon | pabora TeCTaMu pabora

Ooru4dcc




Kot
Hanpas
JICHHOC
TH

15.

JnuHb1

Ypok
obmieM
€TOJI0JI
orudec
KOM
HarpaB
JICHHOC
™

KombOunupoBanu
Bl YPOK

IIpakTruecka
1 pabora c
TeCTaMu

becena,
(GpoHTaIbH
BII OITPOC

Pabora ¢
OUJAKTHUEC
KHUMHA
MaTepuasa
MU

16.

JnHb1

Ypok
pa3BUB
arorier
0
KOHTpO
st

Ypoxk-nipakTUKyM

IIpakTruecka
1 pabota c
TeCTaM

@poHTaIbH
BIN OTITPOC

Pabora ¢
yaeOHOMU
JUTEPATYPO
M, TECTBI

17.

JmuHbI

Ypok
oomIeM
€TOJI0JI
orudec
KOM
Harpas
JIGHHOC
™

KomOunupoBanu
BII YPOK

Pabora B
napax c
TeCTaMU

®poHTaIbH
BII OTTPOC

Pabora C
MaTepuaa
mu OI'D

18.

VTl

Ypok
pa3BUB
aromier
0
KOHTPO
st

YpoKk-npakTUKyM

[IpakTyecka
s pabora c
TeCcTaMu

[IpoBepoun
as pabora

Tectnl

19.

Yrasl

Ypox
pa3BUB
aromier
0
KOHTPO
st

YPpOK-IpakTUKyM

[IpakTnyecka
s pabora ¢
TEeCTaMHU

TectupoBan
ue

PaGora 110
KapTOUYKaM

20.

IInomane

Ypok
pa3BUB
aroler
0
KOHTPO
s

Komb6unupoBanu
BIi1 YPOK

IIpakTruecka
a1 paboTta MO
KapTOuKaM

IIposepoun
ast paboTa

Pabora c
MaTtepuana
mu OI'D

21.

Inomane

Ypok
pa3BuUB
aroler

YpOoK-IIpaKTUKYM

Camocrosren
pHas paboTa

IIposepoun
as paboTa

PaGora c
MaTtepuana




0
KOHTPO
TSt

mu OI'D

22.

Tpuronomer
pust

Ypok
o01emM
€TOI0JI
orudec
KOM
HarpaB
JICHHOC
™

KombOunupoBanu
Bl YPOK

IIpakTruecka
1 pabora c
TeCTaMu

IIpoBepoun
ast pabora

Pabora c

MaTtepuana
mu OI'D

23.

Tpuronomer
pust

Ypok
pa3BUB
arorier
0
KOHTpO
st

Ypoxk-nipakTUKyM

IIpakTruecka
1 pabora c
TeCTaMu

IIpoBepoun
as pabora

Pabora C

MaTepuana
mu OI'D

24,

JIBr>keHus Ha
IIJIOCKOCTH

Ypok
oomIeM
€TOJI0JI
orugec
Kot
HarpaB
JIGHHOC
™

YPOK-TIpaKTHKYM,
TpyImoBas
pabota

IIpakTrnuecka
s pabota c
TeCTaM

IIpoBepka
JIOMAIITHETO
3alaHus

Pabora c
y4eOHUKOM
M TECTAMU

25.

Bektopel Ha
MJI0CKOCTH

Ypok
pa3BUB
aromier
0
KOHTPO
st

['pynnoBas
pabota

[IpakTyecka
s pabora c
TeCcTaMu

IIpoBepka
JIOMAIITHETOo
3aaHus

Pabora c
Marepuaia
mu OI'D

26.

TekcToBBIE
3a71a4u

Ypok
OTKPBIT
ust
HOBOTO
3HAHUA

Ypok-npakTUKyM

[IpakTyecka
s pabora ¢
TeCTaMu

IIpoBepka
JIOMAIITHETO
3aaHus

Pabora 10
KapTOUYKaM

27.

TexcToBble
3a7a4u

Ypox
pa3BUB
arorier
0
KOHTPO
st

YPOK-IPaKTUKYM,
rpynmnoBas
pabota

KonTposbhas
IPOBEPOYHAs
paboTa

[IpoBepka
JIOMAIIIHETO
3a1aHUsA

PaGora 110
KapTouKaM

28.

IlocnenoBate
JIBHOCTH u
MIPOrpeccuu

Ypok
pa3BuUB
aroLer
0
KOHTPO
s

Munn-nexius,
rpynmnoBas
paboTa

IIpakTruecka
1 pabota cC
TeCTaMHu

IIposepoun
ast paboTa

Pabora c
MaTtepuana
mu OI'D

29.

IlocnenoBare

Ypoxkpa

IIpakTrueckas

IIpakTruecka

IIpoBepoun

PaGora c




JBHOCTH U 3BHBaI0 | pabota 1 pabota c | asg paboTa MaTtepuaia
IIPOrpeccuu LIEro TECTaMHU mu OI'D
KOHTPO
TSt
30. | Crarucruka Ypok MuHu-JeKnus [Ipaktuyecka | @ponransa | Pabora ¢
pasBuB | ['pynmoBas 1 paboTa cC | blif omIpoc Marepuana
aromer | padora TeCTaMU mu OI'D
0
KOHTPO
TSt
31. | BeposiTHOCTB Ypok Kom6unupoBann | IIpaktuuecka | [IpoBepoun | Pabora ¢
oO1iemM | bl ypok 1 pabora c | agpabota MaTtepuana
€TO/1011 TeCTaMu mu OI'D
oruyec
KO
Harpas
JICHHOC
TH
32. | lloncuér mo Ypoxk MuHH-TEeKIHS, [Ipaktudecka | [Iposepoun | PaGota ¢
dhopmynam. pa3BUB | TpymnIoBas s pabora c | asgpaboTa Marepuaia
aromer | pabora TeCTaMH mu OI'D
0
[Tpuxknagasie KOHTPO
3a/1aun st
reOMEeTpUH
33. | O6o0marome Ypok 3auer [Ipaktnuecka | [IpoBepoun | Pabora ¢
€ TIOBTOPECHHE pa3BuB s pabora c | asgpaboTa Marepuaia
aroLer TecTaMu mu OI'D
0
KOHTPO
st
34. | O6o0marome Ypok TecTtupoBanue Konrposbnas | Utorosenii | Pabora ¢
€ IOBTOPEHHUE pa3BUB MPOBEpPOUYHasl | KOHTPOJbH | MaTepuala
aroler pabora BII TECT mu OI'D
0
KOHTPO

s
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