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ITosscHHTEeABHAA 3allHCKa

Pabouaga nporpamma «[loaroroBga K OI'D 1o MaTeMaTHKe» Oad 00ydaroImxcd 9 Kaacca cocTaBA€HA B COOTBETCTBHU C
HOPMAaTHUBHO-IIPABOBBIMH JOKYMEHTAMHU:
1. ®enepasbHBIN 3aK0H OT 29 nekabps 2012 roma Ne 273-d3  «O06 ob6pazoBanuu B Poccutiickoit Penepanum»;
2. denepasbHBIH TOCYyJapPCTBEHHBIN 00pa30BaTEABHBIN CTaHAAPTA OCHOBHOTO OOIIIEero o0pa3oBaHUsl, YTBEPKACHHBIH IPHUKA30M
MunucrepcrBa o6pa3zoBaHuda U Hayku Poccutickoit deneparnuu ot 17.12.2010 Ne 1897, ¢c n3MeHEHUSIMH U JOIIOAHEHUSIMHU OT 29
nexkabpst 2014 r. N1644, ot 31 nekabpsa 2015 r. N1577;

3. denepasbHBIH ITepedeHb YIEOHUKOB, PEKOMEHYEMbIX K HCIIOAB30BAHUIO IIPU PEAAN3AIINH UMEIOIINX ['OCyAapCTBEHHYIO

aKKpeauTauio 06pa3oBaTeABHBIX IIPOTPAMM HAYaABHOTO OOIIIEro, OCHOBHOIO OOIIEero, CpeaHero obIinero oopa3oBaHus,
yTBEPKAEHHOro IIpuka3zoM MuHucrepcTBa npocseleHud Poccutickoit @enepanuu ot 28.12.2018 Neo 345;

4. Pabouune rmporpaMmsl o MatemaTuke: 5-11 kaaccel/ (A.I'Mep3aak, B.B.IToaonckuit, M.C.9kup u ap.). - M.: Bearana-I'pad, 2017.

ITeas Kypca:
cucTeMaTHu3allug 3HaHUH U CIIOCOOOB AeATEABHOCTH YYalIUXCd 10 MaTeMaTHKe 3a KypC OCHOBHOM IITKOABI, ITIOATOTOBKA O0yYaIOIIINXCS
9 Kaacca K OCHOBHOMY I'OCyJapCTBEHHOMY 3K3aMEHY 110 MaTeMaTHKe.
3amayH Kypca:
e 3aKpenuTh OCHOBHBIE TEOPETHUYECKHE IIOHATHS U OIIPEAEACHUI 110 OCHOBHBIM H3y4aeMbIM pas3fesaM;
e OrTpaboTaTh OCHOBHBIE TUIIBI 3a4a4 H3ydaeMbIX TUIIOB KM OTI'D «AareGpar» u «'eomeTpusi» U UX aATOPUTM pPeIIeHUs;
o dopMHPOBATEH Y OOYYIAIONIUXCS IIEAOCTHOTO IIPEACTABACHUS O TEMeE, €€ 3HAYEeHHs B pas3/ieAe MaTeMaTUKH,
MEXKIIPEAMETHBIE CBA3U C APYTUMHU TEMaMHU,;
e Crioco0CTBOBATh MHTEAAEKTYAABHOMY Pa3BHUTHUIO YIAIIMXCsI, (POPMUPOBAHHUIO KAYE€CTB MBIIIIACHHUSA, XaPaKTEePHBIX [IAS
MaTeMaTH4YEeCKOHU AesITEeABHOCTU U HEOOXOUMBIX YUYEHUKY MAd ycrielrHo caauyu OI'D, gasa obimed colrtmasbHOM
OpHEHTAlINY;
¢ AKNEeHTHPOBATH BHUMaHUE y4aIlUXCd Ha €IUHBIX TPeOOBAaHUAX K IIpaBHUAaM O(POPMAEHHUS PA3AHMYHBIX BHIOB 3aaHUM,
BKAIOYAEMBIX B UTOTOBYIO QTTECTAIIUI0 34 KypPC OCHOBHOM IIIKOABI.
e CriocoOCTBOBAaThH CO3/IAHUIO YCAOBUH OCMBICAEHHOCTHU VI€HUsI, BKAIOUEHUS B HEr0 OOy4YaIoIerocs Ha yPOBHE HE TOABKO
UHTEAAEKTyaAbHOM, HO AMYHOCTHOM U COLIMAABHOM aKTUBHOCTHU C IPUMEHEHHEM TeX MAM MHBIX METO/I0B OOyUeHUSs.

[TporpamMma Kypca «ITloaroroBka Kk OI'D mo mareMaTuke» IpegHa3Ha4YeHa A HOBBINIEHUS 3P(PEKTUBHOCTH IOATOTOBKH
obyuarommuxcsa 9 Kaacca K OCHOBHOMY I'OCYIapCTBEHHOMY 9K3aMeHY I10 MaTeMaTHKe 3a KypC OCHOBHOM IITKOABI U IIpeAyCcMaTpUuBaeT UX
IIOATOTOBKY K JaAbHEUIlIeMy OOY4YEeHUIO B CpeIHEN IIKOAe»; HAIIPABA€H Ha BOCIIOAHEHHE HEIOCTAIONINX 3HAaHUU, oTpaboTKy IIpHeMOB
pelLIeHus 3a0aHul pa3ANYHbBIX THUIIOB U YPOBHEH CAOKHOCTH BHE 3aBHCHMOCTH OT (POPMYAHPOBKH, a TAK¥Ke OTPabOTKYy THUIIOBBIX
daganuii OI'D o maTemMaTHKe Ha TECTOBOM MaTepHaAe; IIO3BOAUT CUCTEMATH3UPOBATh U YTAYOUTH 3HAHUS yYaIIUXCH 10 PA3AHYHBIM
pasgesaM Kypca MaTeMaTHKU OCHOBHOM ITIKOABI (apUMeTHKe, aATredpe, CTATUCTHKE, TEOPHUU BEPOIATHOCTEH U reOMeTPHH).



[IporpamMma Kypca cocTaBaeHa Ha ocHOBe O0s13aTEeABHOT0 MHHHMYMa COep3KaHNdg 00pa30BaTEAbBHBIX IIPOrPaMM 10 MaTeMaTHUKe
U TpeboBaHU K YPOBHIO IIOATOTOBKH BBIITYCKHUKOB OCHOBHOM IIKOABI, ¢ yuyeToM Crnenndpurkarmu KM nag npoBenenus OI'D mo
MaTeMaTHuKe U
KogundukaTopa mpoBepsieMbIX TpeboBauuii K pesyabraraMm ocBoeHuss OOIT OOO u 3aeMeHTOB comepzKaHus aad nmpoBeneHus OI'D mo
MaTeMaTHuKe, ToAroToOBA€HHbIX PUTIHN.
B coorBercTBHM ¢ yueOHBIM naaHoM ['BOY «COII Nel6 r.Maaro6ek» Ha 2022-2023 y4eOHBIN ros Ha U3yYeHHe Kypca OTBEIAEHO
102 gaca u3 yacTH y4eOHOro raaHa (3 gac B HEIEAI).

IIaAaHHpyeMble pe3yAbTaThl OCBOEHHS IIPOrpaMMbI Kypca
AuuHocmHble pe3ysiemamet:
e OTBeTCTBEHHOE OTHOIIIEHHE K VIEHUIO, TOTOBHOCTh U CIIOCOOHOCTE K CAaMOPa3BUTHIO U CaM0O0OOpa30BaHNI0 HAa OCHOBE MOTHBAIIUU
K 00y4YeHUIO U IT03HAHUI0, 0CO3HAHHOMY BBIOOPY U IIOCTPOEHUIO AaAbHeHIel HHANBHUAYAABHON TpaeKTOPHUH 00pa3oBaHUS Ha
0aze OPHEHTUPOBKHU B MUpPe Ipodeccuil U IpopeCCUOHAABHBIX IIPEAIIOYTEHUH, C YIETOM YCTOHYUBBIX [T03HABATEABHBIX
HHTEPECOB, a TaKKe Ha OCHOBE (pOPMHUPOBAHUS YBAasKUTEABHOTO OTHOIIIEHUS K TPYAY.
e dopmMHpPOBaHME IIEAOCTHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHA HAYKU U OOIIIECTBEHHOM

IPaKTHUKH.
e OcBoeHUE COIIMAaABHBIX HOPM, ITpaBUA ITIOBEAEHHS, poAel U (pOpM COIlMaAbHOM KU3HHU.

e PaszBuTHe MOPaAABRHOTO COZHAHUS U KOMIIETEHTHOCTH B PELIEHUH MOPAABHBIX IPOOAEM Ha OCHOBE AMYHOCTHOTO BBIOOpPA,
CbOpMI/IpOBaHI/IH HpaBCTBeHHBIX LIyBCTB nu HpaBCTBeHHOI‘O ITIOBEAEHH LA, OCOBHAHHOI'O 1 OTBETCTBEHHOI'O OTHOIIIECHHA K
HpaBCTBeHHBIM I'IOCTyrIKaM.

o dopMUpPOBaHHE KOMMYHHUKATHBHON KOMIIETEHTHOCTH B OOIIIEHUU U COTPYAHUYECTBE.
e dopMHUpPOBaHHE CIIOCOOHOCTH K SMOIIMOHAABHOMY BOCHPHUSITHIO MaTEMATHYECKUX OOBEKTOB, 3a/1a4, PEIIeHHH, PaCCyKACHUH
MemanpedmemHoble pe3ysribmamosl 06yueHus
Pezynsaimuenvsle Yy
e OIIpeneAdTh COOCTBEHHBIE IPOOAEMBI U IPUYHHBI UX BOSHUKHOBEHUS ITPU paboTe C MaTeMaTHYeCKUMHU O0bEKTaMU,
e (JopMyAHpPOBATH COOCTBEHHBIE BEPCUH UAHM ITPUMEHSTDH YK€ U3BECTHbIE (DOPMBI U METOAbI PEIIEHUsS MaTeMaTHIeCKOH
mpobaeMbl, POPMYAHPOBATE MPEAIIOAOXKEHHSI U CTPOUTDH THIIOTE3bI OTHOCUTEABHO pacCMaTpPUBaeMOro oobeKTa U
IIPEABOCXHUIIATD PE3YABTATBI CBOEH yq66Ho—n03HaBaTeABHof/'I OEITEABHOCTH;
® OIPEneAdThb MIYTU OJOCTUXKEHUS IIeA€H U B3BEIIINBATh BO3MOXKHOCTH pa3pelIeHUs] ONPeaeACHHBIX Y4eOHO-TT03HaBaTEABHBIX
3a71a4 B COOTBETCTBUH C ONIPENEACHHBIMH KPUTEPUSIMHU U 3a1a4aMU;
e BBICTPAWBATh COOCTBEHHOE 00pa3oBaTeAbHOE IIOAITPOCTPAHCTBO A pa3perieHus OIIpeaeAeHHOT0 Kpyra 3a1ad,
OIIPENEeAdITh U HaXOAUTh YCAOBHUS AT PeaAu3allii UIAeH U IIAaHOB (camMooOydeHue);
® CaMOCTOSITEABHO BBIOMpPATH CpeaU NPeaAOKEHHBIX PEeCypcoB Hauboasee 3p(peKTUBHBIE U 3HAYUMBIE ITPU padoTe C
oIpeneAeHHON MaTeMaTHYeCKON MOIEABIO;
¢ VYMETb COCTABASITH IAAH pa3pelleHUs OIIPEAEACHHOIO Kpyra 3a1a4, UCII0Ab3Yd pa3AUYHbIE CXEMbI, PECYPCHI ITIOCTPOEHUS
I[I/IaI‘paMM, MEHTAABHBIX KapT, IIO3BOAAIOIITUX HpOI/I3BeCTI/I AOTHUKO - CprKTypHBII;'I aHaAHu3 3a1a4U,



e yMeTb IAAHHUPOBATBH CBOH 00pa3oBaTEeAbHBIH MapUIPyT, KOPPEKTUPOBATH U BHOCHUTH OIIPEIECACHHbIE N3MEHEHUS,
Ka4vyeCTBEHHO BAMSIOIINE HA KOHEUYHBIH ITPOAYKT YIeOHO-ITI03HABATEABHOH 1eITEABHOCTH;
e yMeHHE Ka4e€CTBEHHO COOTHOCHUTBH CBOU AEUCTBUS C MPEABKYIIaeMbIM UTOTOM y4eOHO-ITI03HABATEABHOU AESITEABHOCTHU
IIOCPEACTBOM KOHTPOAS U IIAQHHUPOBAHUS YIeOHOIr0 IIpollecca B COOTBETCTBUHU C U3MEHSIIONIUMHUCH CUTYaIIUIMU U
IIPUMEHsSIEMbIMHU CPEeACTBaMH U POpMaMU OpraHU3allnN COTPYAHUYECTBA, a TaKKe HHIUBUAYAABHOH paboThl HA YPOKE;
e yMeHHe OTOHpPAaTh COOTBETCTBYIOIIME CPEACTBA PeaAH3alllU PEIIeHUd MaTeMaTUYeCKUX 3a1a4, MoA0UpaTh UHCTPYMEHTHI
[ASI OLIEHUBaHUs CBOElH TPaeKTOPHU B paboTe C MAaTeMaTHIYECKHUMHU ITIOHATUIMU U MOIAEASIMU,
ITosnaeamenvHoule YY/I
e YMEHHE OIIPEAEAITHL OCHOBOIIOAAQTAIOIIEE IIOHATHE U IIPOU3BOANUTE AOTHUKO-CTPYKTYPHBIA aHAAU3, OIIPEAEAATE OCHOBHBIE
IIPU3HAKU U CBOMCTBA C IIOMOIIBIO COOTBETCTBYIOIIUX CPEACTB U UHCTPYMEHTOB;
e yMEHHE NPOBOAUTH KAACCUPUKAIIUIO 00BEKTOB HA OCHOBE KPUTEPHEB, BBIAEASITH OCHOBHOE Ha (POHE BTOPOCTEIIEHHBIX
JTAaHHBIX;
e yMEHHE IPOBOJUTH AOTHYECKOE PACCYK/IEeHHE B HallpaBA€HUH OT OOIIMX 3aKOHOMEPHOCTEH M3ydaeMoHt 3a1a4H 10
YaCTHBIX PACCMOTPEHU;
e YMEHHE CTPOUTH AOTHYECKUE PACCYKAECHUS HA OCHOBE CHUCTEMHBIX CPAaBHEHHUN OCHOBHBIX KOMIIOHEHTOB U3y4aeMOr'0O
MaTEMaTUYECKOI'0 pa3eAa UAU MOJEAH, IIOHATUL UAU KAACCOB, BBIAEASI OIIPEAEAEHHBIE CYIIIECTBEHHbBIE ITPU3HAKH HAU
KpPUTEPUU;
e YMEHUE BBIIBASITH, CTPOUTh 3aKOHOMEPHOCTH, CBA3HOCTb, AOTUYHOCTH COOTBETCTBYIOIIUX LIETIOYEK PACCYXKIAECHUHN ITPU
paboTe c MaTeMaTUYECKUMHU 3aa4aMi, YMEThb MOPOOHO U CKATO MPEACTABAATE AETAAU3AIIHI0 OCHOBHBIX KOMIIOHEHTOB
IIPU OOKAa3aTEABCTBE IIOHATHUMN U COOTHOILIIEHUN Ha MaTeMaTHU4eCKOM f3bIKE;
e yMEHHE OPTaHU30BbIBATH ITIOUCK U BBIIBASTDH IIPUYNHBI BO3SHHUKAIOIIUX IIPOIIECCOB, SBAEHUN, HANOOAee BEPOATHEBIE
dakTOpPHBI, II0 KOTOPHIM MaTeMaTUYECKHUE MOJIEAU U OO0BEKTHI BEAYT Ce0sI 110 OIIpeAeA€HHBIM AOTHYECKUM 3aKOHaM, YMETh
IIPUBOAUTE IIPUYUHHO-CAEACTBEHHBIN aHaAU3 IIOHATHUN, CYKAECHUU U MaTeMaTU4YE€CKUX 3aKOHOB;
e yYMEHHE CTPOUTH MATEMaTHYECKYIO MOIEAD IIPHU 3aJaHHOM YCAOBHH, 00AaqaroIIel OnpeaeAeHHBIMH XapaKTePUCTUKAMH
00BbeKTa IPU HAAUYUHU OIIPEAEACHHBIX KOMIIOHEHTOB (POPMHUPYIOIIETOCH ITPEAIIOAATaeMOT0 TOHSITHUS UAU SIBACHUS,
® YMEHUE IIEPEBOAUTH TEKCTOBYIO CTPYKTYPHO-CMBICAOBYIO COCTaBALIOIIYIO MaTeMAaTUYECKOMN 3a1a4yl Ha 93bIK
rpadpu4YeCcKoOro oTobpaskeHus - COCTaBACHUS MaTeMaTUYeCKOH MOAEAHN, COXPaHSIOIIe OCHOBHbIE CBOMCTBA U
XapaKTEePUCTHKU,;
e YMEHHE 3aJaBaTh IIAQH PELIEHUI MaTEMAaTU4YECKOMN 3a4a49H, PEAAU30BBIBATh AATOPUTM AEHCTBHUU KaK IIOIIAroBOM
UHCTPYKIHU [IAS pa3pelIeHus: yaeOHO-TI03HaBaTeAbHON 3a1a4H;
e yYMEHHE CTPOUTH NOKaA3aTEABCTBO METOAOM OT IIPOTUBHOTO;
e yMeHHe paboTaThb C IIPOOAEMHOM CHTyalue, OCYIECTBASITE 00pa30BaTEAbBHBIN MPOIECC TOCPEACTBOM ITIOMCKA METOO0B U
CIT0CO00B pas3pelleHus 3aa4u, OIPeaeAdTh IPAHUIIbI CBOETO 00pa30BaTEABHOTO ITPOCTPAHCTBA,;
¢ YMETh OPUEHTHUPOBATHCH B TEKCTE, BBIABAATH TAABHOE YCAOBHE 3aJa49U U YCTAHABAUBATH COOTHOIIIEHHE pacCMaTPHUBAEMbIX
00'BEKTOB,;
e yMEHUE IEPEBOAUTDH, HHTEPIIPETUPOBATH TEKCT B UHBIE (POPMBI IpeACTaBAECHUS UH(MOPMAIIUU: CXEMbI, AUATrPaMMBbI,
rpadpudeckoe IpeacraBAeHUE JaHHBIX;



KommynuxamueHule YY/
e yMeHHe paboTaTb B KOMaHe, POPMHUPOBaHUE HABBIKOB COTPYAHUYECTBA U YI€OHOTO B3aUMOAEUCTBUS B YCAOBUSIX
KOMaHIHOMW UTPBI UAU MHOU (pOopMBI B3auMOAeHCTBUSI;
¢ yYMEHHE PacIIpPefeAdTh POAU U 3aa4d B paMKax 3aHATHI, GOPMHUPYs TaKXKe HaBbIKH OPTaHH3aTOPCKOTO XapaKTepa,;
e yMEHUeE OLIeHHUBATH IPABUABHOCTH COOCTBEHHBIX AEUCTBUH, a TaKXKe AesTeAbHOCTH APYTUX yYaCTHUKOB KOMAaH/IbI;
e KOPPEKTHO, B paMKax 3a7ad KOMMYHUKAIINH, (POPMYAUPOBATH U OTCTAUBATh B3TAAAbI, apryMEeHTHUPOBATH JOBOIbI,
BBIBOJbI, & TAKK€ BBIIBUTaTh KOHTAPTyMEHTbI, HEOOXOAUMBIE NAS BBIIBACHUS CUTyallUMU ycIleXa B PEUIeHUH TOM MAWU MHOU
MaTeMaTHU4eCKOU 3a1a4H;
® yMEHUeE II0AB30BaThCSI MaTeMaTUIECKUMH TepPMUHAMU [IAS pelleHNd yieOHO-II03HaBaTeAbHbBIX 3a/1a4, a TaK¥Ke CTPOUTH
COOTBETCTBYIOIINE PeUYEBbIE BHICKA3bIBAHUA HAa MaTEMaTHUYECKOM SI3bIKE A9 BbICTPauBaHUG MaTeMaTHYeCKON MOEAH;
* yYMETb CTPOUTH MaTeMaTUYECKHE MOJIEAH C IIOMOIIbI0O COOTBETCTBYIOIIETO IIPOrPAMMHOT0 00eCcIIedeHNs, CEPBUCOB
CBOOOTHOTO OTZIAA€HHOTI'O JIOCTYIIA;
¢ yMETBb I'PaMOTHO U 4YeTKO, coraacHo npaBusaM opopmMaeHud KMM-a OI'D 3aHOCUTE NTOAYUYEHHBIE PE3YABTATHI - OTBETHI.
Ilpeomemnule pesysnomamel:
e JopMHpOBaHNE HABBIKOB IIOMCKA MaTeMaTHYE€CKOTI'0 METOJa, aATOPUTMA U IIOUCKAa PEelIeHUd 3aJa4yl B CTPYKTYpe 3a1a4d
orog;
e dopMHpOBaHUE HaBbIKa PEIIEHUS OIIPEAEACHHBIX TUIIOB 3a/a4 B CTPYKType 3aaa4d OI'O;
e yMeHHe paboTaTh ¢ TabAHMIIaMH, CO CXeMaMH, C TEKCTOBBIMHU JAaHHBIMH; YMETh ITPeoOpa30BbIBATh 3HAKH U CUMBOABI B
[0Ka3aTeAbCTBAaX U IIPUMEHAEMBIX METOAaX JIAS PELIeHNsT 00pa30BaTEAbHBIX 3a1a4;
e yMeHUEe IPHUBOAUTH B CHCTEMY, COIIOCTaBAATh, 0600IIaTh 1 aHAAU3UPOBATh HHPOPMAIITMOHHBIE KOMIIOHEHThI
MaTeMaTH4ECKOro XapakTepa U YMEeThb IIPUMEHATEh 3aKOHBI U IIpaBHAA AT PEIICHUA KOHKPETHBIX 3a/a4;
¢ yYMEHHE BBIAEASITH FAABHYIO U U30BITOYHYIO HH(POPMALIHIO, ITPOU3BOANUTE CMBICAOBOE CIKATHE MaTeMaTHIECKUX (PAKTOB,
COBOKYIIHOCTH METO/IOB U CIIOCOOOB PEILIeHUs; YMETh IIPEACTABAITh B CAOBECHOH (popMe, HUCIIOAB3YH CXEMBI U Pa3ANYHbIE
TabAUIBI, TpaPUKU U AUATPaMMbI, KAPThI IOHATHH U KAACTEPhl, OCHOBHBIE U/EH U IIAQH PEIIeHUs TOH UAU UHOH
MaTeMaTH4YeCKOM 3a1a4H.
Tpebosarusi K YypoeHo N0020MO8KU YUAULUXCSL
HaTypaAbHbIe YHCcAA. [IpoOH. PamHOHaABHEIE YHCAA
BuinyckHuk Hayuumesi:
e IIOHHUMATb OCOOEHHOCTH AECATUYHOMN CHCTEMBI CUHCACHHU;
e OIEPHUPOBATH IIOHATUSIMU, CBA3aHHBIMHU C JJEAUMOCTBIO HATYPAABHBIX YUCEA;
e BbIpaXKaTb YHCAA B 9KBUBaA€HTHBIX (popMax, BbIOHpas Hanbosee ITOAXOASIITYI0 B 3aBUCUMOCTH OT KOHKPETHOM CUTYalllY;
e CpaBHUBATH U yHOPSAA0YHNBATH PAIIMOHAABHBIE YHCAQ,;
¢ BBIIIOAHATH BEIYHCACHHUS C PAllMOHAABHBIMHM YHCAAMM, COYeTad YCTHBIE U ITHCBMEHHBIE IPUEMBI BEIYHUCACHUMH, IIPUMEHEHHUE
KaABKYAdTOPA;
® NCIIOAB30BAaTh IIOHSITUL U YMEHHS, CBA3aHHbBIE C IIPOIIOPIIMOHAABPHOCTBIO BEAUYHH, ITPOLIEHTAMU, B XO/I€ PEILIEHUT
MaTeMaTHU4YeCKUX 3a4a4 U 3a7a4 U3 CMEXKHBIX IIPEAMETOB, BBIIIOAHATH HECAOXKHBIE ITPAKTUYECKHE PACUETHI.



JeHCTBHTEABHBIEC YHCAA
BuinyckHurx Hayuumesi:
® HCIIOAB30BaTh HAa4YaAbHbIE [IPEACTABACHHUS O MHOXKECTBE AEUCTBUTEABHBIX YHCEA;
e OIIEPHUPOBATH IIOHATHEM KBaAPATHOI'O KOPHSH, IIPUMEHATD €0 B BEIYMCACHUAX.
AAreOpanYeCcKHEe BBIPAIKEHHS
BuinyckHukHayuumes:
® OIIEPUPOBATH IOHSITUIMH «TOXKIECTBO», «TOXKIECTBEHHOE IIpeoOpa3oBaHue», pelaTh 3aa4i, coaepKale OyKBeHHbIe
[aHHbIe; paboTaThk ¢ POPMyAaAMH;
e BBIIIOAHATH IIpeobpa30BaHUs BbIPAKEHUH, COEPIKAIINX CTEIIEHU C [IEABIMHU ITOKa3aTeAIMH U KBaJApaTHble KOPHU,
e BBIMIOAHATH TOXK/ECTBEHHbBIE ITpeobpa30oBaHUs pPallMOHAABHBIX BhIpasKe€HUN Ha OCHOBE IIpaBUA AeHUCTBUM Ha[
MHOTOYAE€HAMH U aAreOpandecKUMHU APOOsIMU;
e BBINIOAHATH PA3A0KEHHNE MHOIOYAEHOB HA MHOXKHUTEAH.
YpaBHeHHSsI
BuinyckHuk Hayuumes:
e pellaTb OCHOBHBIE BHUBI PALIMOHAABHBIX YPABHEHHUN C OJHOMN IIEPEMEHHOM, CUCTEMBI ABYX YPAaBHEHUH C ABYMS
II€EPEMEHHBIMU,;
e IIOHUMATb YPaBHEHHME KaK BasKHEUIIYI0 MaTeMaTHYECKYI0 MOJIEAD IASI OITMCAHHS U M3Y4YEeHHUs Pa3HOOOPAa3HBIX PEAABHBIX
CUTyallu#, peniaTh TeKCTOBBIE 3a/1a4U asrebpaniecKUM METO0M;
® IIPUMEHSTH rpadUyuecKue IpeaCTaBACHUS OAT UCCAEN0BaHNY YPaBHEHUH, NCCAENOBAHUS U PELIEHNs CUCTEM YpaBHEHUU C
AByMs IIEPEMEHHBIMU.
HepaBeHcTBa
BuinyckHuk Hayuumes:
e TIIOHUMAThb U IIPUMEHATH TEPMHUHOAOTHIO U CUMBOAMKY, CBS3aHHBIE C OTHOILIIEHUEM HEPABEHCTBA, CBOMCTBA YUCAOBBIX
HEPABEHCTB;
e pelIaTh AMHEMHBbIE HEPABEHCTBA C OHOM IIEPEMEHHOMN U UX CUCTEMBI; PEIllaTh KBaApPaTHBIE HEPABEHCTBA C OIIOPOH Ha
rpadudecKue IpeacTaBACHUS.
OCHOBHBIE NOHATHSA. YHCAOBBIE DYHKIIHH
BuinyckHuk Hayuumes:
® IIOHMMATBb U UCIIOAB30BAaTh (PYHKIIMOHAABHBIE IIOHATHS U S3bIK (TEpPMHHBI, CHMBOAMYECKHE 0003HAYEHU);
® CTPOUTH rpadUKU IAEMEHTAPHBIX (PYHKIINH; HCCAEJOBATH CBOMCTBA YHUCAOBBIX (DYHKIIHMH HA OCHOBE M3y4YE€HUSs ITOBEOEHUS
UX rpadUuKOB;
e IIOHHMATh (PYHKIIMIO KaK BaKHEHUIIYI0 MaTEMaTUYECKYIO MOEAD JIAS OIIMCAaHU4 IIPOILIECCOB U IBAEHHUH OKPYKaIOIIETO
MUpa, IPUMEHITh (DYHKIIMOHAABHBIN S3bIK A OIIMCAHUA U HUCCA€NOBAHHUS 3aBUCHMOCTEH MeXAy PHU3NIECKUMU
BEAMYUHAMHU.
OnucareAbHas1 CTaATHCTHKA
BuinyckHuk Hayuumes:
® IICIIOAB30BATb IIPOCTEHIIINE CIIOCOOBI ITPEACTABACHHS U aHAAN3a CTAaTUCTHUYECKUX MaHHBIX.




Cay4aiHbIe COOBITHSI H BEPOSITHOCTH
BBINYyCKHHKHaAY4YHTCSH
® HaXOAUTHOTHOCHUTEABHYIO YaCTOTY U BEPOSITHOCTH CAYYAHHOTO COOBITHUS.
KoMOHHaTOpHKA
e BEIIyCKHUK Hay4dHUTCS pelnlaTh KOMOMHATOPHBIE 3a/1aYy Ha HAaXO0XKIEeHHE YHCcAa OOBEKTOB HAU KOMOMHAITUH.
HarasaHasa reomeTpHS
BuinyckHuk Hayuumes:
e pacmno3HaBaTh Ha 4YepTexkax, PUCYHKAaX, MOAEASIX U B OKPY2KAIOIEM MHUPE IIAOCKHE U IIPOCTPAHCTBEHHbBIE T€OMETPHUYECKHE
curyper;
e pacrio3HaBaTh pa3BEéPTKU Kyba, IPSIMOYTOABHOIO IIapasA€ACIIUIIea, IPABUABHON IUpaMHUAbl, IMAMHAPA U KOHYCa;
® CTPOUTH Pa3BEPTKHU KyDa U IIPSIMOYTOABHOI'O IIapaAACACTIHIIENA;
® ONpPEneAdTH II0 AMHEHHBIM pasMepaM pas3BEPTKH (PUTYPHI AMHEHHBIE pa3Mepbl caMoOd (PUTypPBI U HA00OPOT;
¢ BBIYHCAATH O0BEM IIPSIMOYTOABHOTO ITapaAAEAETIUIIEA.
IF'eomeTpHYecKHe (PHTYpPBHI
BuinyckHukx Hayuumes:
e II0AB30BATBHCH A3BIKOM I'€OMETPHU [OAL OIIMCAHUL IIPEAMETOB OKPYZKAIOIIET0 MHUPa U UX B3aUMHOI'O PACIIOAOXKEHU;
® pacrio3HaBaTh U M300pazkaTh Ha YepTeKaxX U PUCYHKAaX reoMeTpHudecKre (PUTYPhI U UX KOH(PUTYpAaIluy;
¢ HaXOAWTH 3HAYEHUI JAUH AUHEHHBIX 9A€EMEHTOB (DUTYP U UX OTHOILEHUS, I'PaayCHYI0 Mepy yraoB oT 0° mo 180°, npuMeHada
OIIpeeA€HHUsI, CBOHCTBA U IIPHU3HAKU (PUTYP U UX SAEMEHTOB, OTHOILIEHUS (PUTYP (paBEHCTBO, I101001€e, CHMMETPHH,
IIOBOPOT, IIaPAAACABHBIN IIEPEHOC);
e OIIEpUPOBATH C HAYAABHBIMU ITOHSTUSIMU TPUTOHOMETPHH U BBIIIOAHSTH 9A€MEHTaPHBIE OIlepaliuy Ha (PYHKIIUSIMU YTAOB;
e pemaTh 33Ja4d Ha J0Ka3aTEeAbCTBO, ONIMPAasCh Ha U3y4YE€HHBIE CBOMCTBA (PUTYP M OTHOIIEHUU MEXKAy HUMHU U IIPHUMEHSH
U3y4EHHBIE METOABI JOKA3aTEABCTB;
e pelIaTh HECAOXKHBIE 3a/1a4U Ha IIOCTPOEHUE, IPUMEHAT OCHOBHBIE aATOPHUTMBI IIOCTPOEHHUA C IIOMOILBIO IIUPKYAd U
AMHEeUKU;
e pellaTh NPOCTEHINNE NAQHUMETPHUYECKHE 3a/1a9U B IIPOCTPAHCTBE.
H3mMepeHHE r€eOMETPHYECKHX BEAHYHH
BuinyckHukx Hayuumes:
® HCIIOAB30BaTh CBOMCTBA U3MEPEHHUI OAWH, IIAOIIAAEH U YTAOB IIPHU PEILICHUH 3a4a4 Ha HaXOXKAECHHE NANUHBI OTPE3Ka,
JAVHBI OKPYZKHOCTH, JAHUHBI AIyTH OKPY2KHOCTH, I'PAAYCHON MEPBI YTAS;
® BBIYHUCAITH IAOILIAANU TPEYTOABHUKOB, IIPIMOYTOABHHUKOB, I1IapPaAACAOTPAMMOB, Tpallellii, KPyroB U CEKTOPOB;
¢ BBIYHUCAATH OJAUHY OKPY2KHOCTH, JAUHY AYTH OKPYKHOCTH;
® BBIYHCAATH JAWHBI AMHEHHBIX 9AEMEHTOB (DUTYP U UX YTABI, UCIIOAB3YSI (DOPMYABI JAUHBI OKPY?KHOCTH U JAWUHBI AyTH
OKPYKHOCTH, (POPMYABI ITAOIIIAaZIEH PUTYD;
e pemaTh 33Ja4d Ha JOKa3aTEABCTBO C UCIIOAB30BaHHEM (POPMyA OAWHBI OKPY?KHOCTH U JAWHBI AYTH OKPY?KHOCTH, (hopMya
rnaomiaaet puryp;




e pelIaTh NIPaKTUYECKHE 3a/1a9U, CBA3aHHbIE C HAXOXKIEHUEM I'eOMETPHUIECKUX BEAUYNH (HCIIOAB3YH IIPH HEOOXOIUMOCTH
CIIPAaBOYHUKHU U TEXHHUYECKHE CPEACTBA).
KoopauHuaTsl
BuinyckHuk Hayuumes:
e BBIYHUCAITH JAUHY OTPE3Ka 10 KOOPAWUHATAM €r0 KOHIIOB; BBIYHCAATH KOOPAWHATHI CEPEANHBI OTPE3KA,;
¢ HCIIOAB30BaTh KOOPAWHATHBIN METO/ OAd U3YYEHHUSI CBONUCTB IIPAMBIX U OKPY>KHOCTEH.

CozepxaHHe Kypca
«[IpaKTHKO-OpHEHTHPOBaHHBbIe 3amaHua» Orpaborka 3amad Ne 1-5 KM OI'D.
TabanyHoe U rpacuieckoe IIpeacTaBACHUE JaHHBIX, [IAQH U CXeMa, U3BAeYeHHe HYyKHOH uHpopManuu. U3MeH4YNBOCTh IIPU
u3MepeHusax. Perarorme npaBrsa. 3aKOHOMEPHOCTH B U3MEHYHUBBIX BEAMYHHAX. BrIuricaAeHNd U Ipeobpa3oBaHNe BEAMYHH.
HccaemgoBaHne MPOCTEUNINX MAaTEMATHYIECKUX MOAEAEH.

«BrIaHCA€HHSI H npeoOpa3oBanus». OrpaboTka 3agad Ne 6 KUM OTI'3.
Helicmeust ¢ HaMYPANbHLIMU UUCIAMU
CAokeHUE U BBIYUTAHUE, KOMIIOHEHTBI CAOXKEHUS U BBIYUTAHUSA, CBA3b MEXIY HUMHU, HAXOXKIEHHUE CYMMbI U PA3HOCTH,
U3MEHEHHE CYMMbBI U PA3HOCTH ITPH U3MEHEHUU KOMIIOHEHTOB CAOXKEHUS U BbIYHUTAHUSI.
YMHOXKEHUE U AeAeHHEe, KOMIIOHEHTBI YMHOXKEHUS U JEA€HUS, CBI3b MEXK/Ay HUMHU, YMHOKEHHE U CAOKEHUE B CTOAOHK, JEeACHUE
YTOAKOM, IIPOBEPKA pe3yAbTaTa C IMOMOIIBIO IPUKUIAKHA U 00PATHOTO AEUCTBHUS.
Yucnoevle eblparceHust
YucaoBoOe BBIpazKEHUE U €r0 3HA4YE€HUE, IIOPIA0K BBIIIOAHEHUI NEHCTBUMN.

Apobu. Ob6vLkHOBEHHbLE OpobU

Hoast, 9yacTb, ApobHOE YUCAO0, IPOoOh. [IpoOHOE YHCAO KaK PE3YALTAT AeAeHUd. [IpaBHUAbBHBIE U HEIPABUALHBIE APOOU, CMENIaHHAS
Apo0OBb (CMENIaHHOE YHCAO).
3amnuck HATYPaAbHOTO YHUCAA B BHE APOOU C 3aJaHHBIM 3HaMeHaTeAeM, Ipeobpa3oBaHue CMENIaHHOM ApoOU B HEITPAaBUABHYIO
Opo0b 1 Ha06OPOT.
[IpuBeneHue apobeii K obIeMy 3HaMeHaTeAalo. CpaBHEHHE OOBIKHOBEHHBIX APOOEH.
CaozkeHUe U BbIYUTAHUE OOBIKHOBEHHBIX ApobOei. YMHOXKEHHE U IeAeHHEe OOBIKHOBEHHBIX APOOEH.
Apucdmernyeckrue Oe¥CTBUA CO CMEIIaHHBIMH APOOSIMH.
ApudmerndecKue OAedCTBUL C JPOOHBIMHU YUCAAMH.
Cnocobbl payuoHANU3AUUU 8bIUUCEHUT U UX NPUMEHeHUE NPU 8blNOJTHEHUU Oelicmauli.
HdecsamuuHsle Opobu
[IpeobpasoBaHUue OECATUYHBIX AP0o0eii B OObIKHOBEeHHBIE. CpaBHEHHE MECATUYHBIX Apobeii. CAOKEeHHE U BRIYUTAHUE
OECATHYHBIX Apobeii. OKpyraeHHue OeCATUYHBIX Apo0eii. YMHOKEHNE U JeAeHUe AeCATUYHBIX apodeii. [IpeobpazosaHue 06blKHO8EHHBLX
Opobeli e decsmuuHble Opobu. KoHeuHble u beckoHeuHble decsamuuHble OpooU.

Yucna. PauuoHaibHble UUucna

MHOXeCTBO pallMOHAABHBIX dHceA. CpaBHEHHE palliOHAABHBIX YHCEA. [JefiICTBUS C pallMOHAABHBIMU YHucAaMU. [Ipedcmassierue
PAYUOHANIBbHO20 UUCLA OecsimUUHOU 0pobbio.



ApobHo-payuoHanvHble 8blpaNceHUs
[Ipeobpa3zoBaHue APOOHO-AMHEHWHBIX BBIPAXKEHUH: CAOKEHUE, YMHOXKEHUeE, AeaeHre. Aneebpauueckas opobs. CokpauieHue
aneebpauueckux opobeii. I[IpugsedeHue ancebpauueckux Opobeti kK obuwemy sHameHamenro. [elicmaus ¢ anzebpauuecKumu Opobsimu:
cnoxkeHue, ebluumarue, YmMHo)KeHue, 0eseHue, so3gedeHue 8 cmenetb.

«JeHcTBHTEABHBIE YHCcAa». OTpaborka 3amad Ne 7 KM OI'3.
PauuoHanvHble uucna
H300pazkeHne 4ruceA Ha YUCAOBOM (KoopAMHATHOH) mpaMoii. CpaBHeHHe yncea. MOAyAb YHcAa, TeOMeTpPUYecKass HHTEPIIPeTaIUs
MOIYASI YUCAA. [1eHCTBHUS C IIOAOKUTEABHBIMU U OTPUIIATEABHBIMH YHCAAMU. MHOXKECTBO IIEABIX YHCEA.
Koopodunama mouxu
OcHOBHBIE TOHATHL, KOOPOUHAMHDBLU YU, paccmosiHue mexoy moukamu. KoopouHamsl mouku.
HppayuonanvHble uucna
[ToHgaTue uppanoOHaABHOTO YHcAa. Pacrio3HaBaHue UPPAIIMOHAABHBIX YHUCEA.
Mnooxxecmeo OelicmeumentbHblLX UUCEL.

«JIpeoOGpa3zoBaHHe aAreOpaHdYecKHX BeIpaxeHHi». Orpaborka 3agad Ne 8 KUM OI'D
HppauyuonanvHble uucna
[ToHATHE HPPAIIMOHAABHOTO YHcAa. PacriosHaBaHue HppallMoOHAABHBIX YHceA. [IpuMephl qoKa3aTeAbCTB B aarebpe. /eticmeust ¢
UPPAYUUOHANBHBIMU YUUCTIAMU: YMHOIXKEHUe, OesleHue, 8038edeHue 8 cmeneHb.
Mnosxecmeo OeiicmeumenbHblX UUCEN.

«YpaBHeHHA H HepaBeHcTBa». OTpaborka 3amad Ne 9 KM OI'O.
Paeencmea
YucaoBoe paBeHCTBO. CBOMCTBA YHCAOBBIX PABEHCTB. PABEHCTBO C IIEpPEMEHHOM.

Ypaenenus

[ToHsiTHE ypaBHEHUS U KOPHS ypaBHeHUd. [I[pedcmasgnieHue 0o pasHocunbHocmu ypagHeHuil. Obnacme onpedesnieHust YypasHeHUs

(o6nacmes Oonycmumbsblx 3HAUEHUU nepemeHHOT).
AuHeliHOe ypaeHeHUe U e20 KOpHU
Penienne AMHEUHBIX ypaBHeHUU. AuHeliHoe ypasHeHue ¢ napamempom. Konuuecmeo KopHell uHetiHo20 YypasHeHust. PeweHue
JIUHEUHbLX YpasHEeHUU C napamempom.

KeadpamHoe ypaeHeHue U €20 KOPHU
KBanpaTHble ypaBHeHUusl. HelmoaHbIe KBagpaTHbIE ypaBHEHU. [JUCKPUMUHAHT KBaAPAaTHOTO ypaBHeHUd. Popmyaa KOpHEH
KBapaTHoOro ypaBHeHus. Teopema Buema. Teopema, obpamHast meopeme Buema. PellleHrne KBagpaTHBIX YPaBHEHUH: UCIIOAB30BaHHE
POPMYABI IAST HAXOXKAEHUSA KOPHEH, epadpuueckuii Memoo peuleHusl, pa3ioxKeHue Ha MHoKumenu, noobop KopHell C UCNOb308AHUEM
meopemvl Buema. Konuuecmeo KopHell KeadpamHoz0 YpasHeHUsl 8 3a8UCUMOCMU om e20 JuckpumuHaHma. bukeadpamHule ypagHeHUSL.
YpasHeHus, ceo0umble K JUuHEllHbIM U KeadpamHbim. KeadpamHble YypasHeHUsl ¢ napamempom.



ApobHo-payuoHanvHble YypasHeHUsL
Pemmenue npocredmux ApobHO-AMHENHBIX ypaBHeHUH. PeweHue 0poObHO-paAyUOHANIbHBbIX YPABHEHU.
Memoosl peweHust ypasHeHUll: mMemoobl pasHOCUNbHbBLIX npeobpa3zosaHuil, mMemoo 3ameHbl NnepemeHHOl, spagpuueckuil Memoo.
Hcnonwvzosarue ceoticme pyHKYUl npu peuleHuu YypasHeHUll.

Ipocmetiwue uppayuoHateHele ypasHerus suda ./ f (x) =a, VI f(x)= Jg (x) .

n
YpaereHusi suoaX =a.YpagHeHUs 8 Yenblx UUCIax.

«BepossiTHOCTB coOBITHI» OTpaborka 3ama4y Ne 10 KUM OT'3.
Cnyuaiinsle cobbtmust
CaydaiiHble OIBITHI (3KCIIEPUMEHTHI), SAEMEHTapPHbIE CAyYaiiHbIe COOBITHUS (MCXOAbI). BEpOSTHOCTH 3A€MEHTapPHBIX COOBITHH.
CoOBITHS B CAYYaWHBIX 9KCIIEPUMEHTaX U 0AATOIIPUATCTBYIOIINE dAeMEeHTapHbIe COOBITHUSI. BEeposaTHOCTH CAy9alHBIX COOBITHH. OIIBITHI
C PAaBHOBO3MOKHBIMH A€MEHTAPHBIMHU COOBITUAMU. KaaccryecKre BepOATHOCTHBIE ONBITHI C UCIIOAB30BaHUEM MOHET, KyOHMKOB.

«PyHKuHH H rpadukm». OrpaboTka 3anad Ne 11 KM OI'D.
Pdynryuu
IHonstmue ¢pynxyuu
[lekapToBbI KOOPAMHATEI HA TAOCKOCTU. PopMUpoOBaHUE ITPENCTABACHUN 0 MeTaIlpeAMeTHOM IIOHATHU «KOOpAUHATED. CII0COOBI
3aaHus PYHKIIMH: aHaAUTHYeCKUH, rpadpudeckuii, Tabauydnbiil. [paduk pyHkimu. [Ipumeps! PyHKINH, TOAYyYaeMbIX B ITPOIIECCE
HCCAEIOBaHUS PA3ANYHBIX PEAAbHBIX IIPOIIECCOB U pelleHus 3ana4. 3HaueHue (PyHKIIMU B TouKe. CBoHicTBa (PyHKIIHMI: 00AaCTh
OIIPEZIEACHUS, MHOXKECTBO 3HAYE€HUH, HYAH, IPOMEKYTKH 3HAKOIIOCTOSHCTBA, UemHOCMb/ HeuemHocms, IIPOMEXKYTKH BO3pacTaHUd U
yObIBaHUd, HAUOOABIIIeEe U HaUMEHbIIIee 3Ha4YeHud. ViccaegoBaHre (PyHKIUU 110 ee rpaduKy.
Aunelinast pyHKUUS
CpoiicTBa U rpaduk AMHEHHON (PYHKIIMHU. YTAOBOU Ko3dppuitneHT npsimoii. PacrioroxkeHune rpadpuka AMHEHHON (DYHKIIUU B
3aBHCHMOCTH OT €€ YTAOBOTO KO3(hpHUIIHEeHTa U CBOOOHOTO YAaeHA. HaxosxxoeHue KoagdpuyueHmos AUHelHOU PYHKYUUU NO 30aAHHBbIM
YCnosusaM: NpoxorKoeHUue Npsimoll uepe3 08e mouKu ¢ 3a0aAHHbIMU KOOPOUHAMAMU, NPOXOXKOEHUE NPSMOU uepe3 OaHHYI MOoUKy U
napannenbHoll 0aHHOU NPSIMOU.
KeadpamuuHnas ¢pyHKuus
CaoiicTBa 1 rpadukK KBaapaTHIHOH PYyHKIINHU (mapaboaa). [TocmpoerHue epagura keadpamuuHol PYHKYUU N0 mouKam
O6pamHast NPonopyUUOHATLHOCMY

k
CBoticTBa (pyHKIIHH y _k Y= T'unepboaa.
X

«IIocAemoBaTEeABHOCTH H mporpeccuu» OrpaboTka 3amad Ne 12 KMUM OI'Q.
ITocnedoeamenvHocmu u npozpeccuu
YucaoBas MOCAEA0BATEABHOCTD. [IpUMephl YHCAOBBIX ITOCAEOBAaTEABHOCTEH. BeCKOHeYHbIEe MTOCAE0BATEABHOCTH.
Apudmernyeckas IIPOTPeECCUd U ee CBoMcTBa. ['eoMeTpuueckast mporpeccusi. Popmysia obugezo uieHa u CYymmosl N Nepavlx U1eHo8
apugmemuueckoll U 2eomempuyueckoii npo2peccuti



«4HCAOBEBIE H OyKBeHHBIe BhIpaxeHHus». OTpaboTka 3amad Ne 13 KM OTI'9.
Yucnoevle u 6yKeeHHble 8bLPANCEHUSL
BripazkeHue ¢ nepeMeHHON. 3Ha4deHHe BhIpaKeHHUs. [logcTaHoBKa BbIPpaKE€HHUH BMECTO II€PEMEHHBIX.
Ilenvle ebiparceHrus
CreneHb C HATYpPaAbHBIM IIOKa3aTeAeM U ee cBoMcTBa. [Ipeobpa3zoBaHmus BEIpAXKEHUH, COAEPIKAIINX CTEIIEHU C HATyPaAbHBIM
IIOKa3aTEeAEM.

OpHoYA€H, MHOTOYAEH. [Ie¥iCTBHA C OJHOYAEHAMH U MHOTOYA€HAMU (CAOKEHME, BbIYUTaHUE, YMHOXKeHUE). PopMyAb]
COKpPAIIlEHHOI'0 YMHOXKEHHU: Pa3HOCTh KBaApaToB, KBaApaT CYMMBI U PA3HOCTH. Pa3arokeHne MHOro4AeHa Ha MHOXKHUTEAUN: BBIHECEHUE
00IIIero MHOKUTEAS 32 CKOOKU, I'PYIIIUPOBKA, IIPUMEHEHNE (POPMYA COKPAIIEHHOTO YMHOXKeHUd. KBasipaTHBIH TPeX4YAeH, pa3A0oKeHNE

KBaJPaTHOTO TPEXYACHA Ha MHOXKHUTEAH.

«IIpakTHYecKHe pacueTsl nmo ¢popmyaam» OrpaboTka 3anad Ne 14 KM OI'D
BreIpazkeHue ¢ mepeMeHHo. 3HaYeHUe BhIpazkeHus. [[oIcTaHOBKA BhIPAXKEHUN BMECTO ITIEPEMEHHBIX.
Ifenvie ebiparxceHust
CrernieHb C HaTypaAbHBIM [TIOKa3aTeAeM U ee CBoiMcTBa. [IpeoOpa3oBaHUs BhIPAKEHHUM, COAEPKAIIUX CTEIIEHHU C HATYPaAbBHBIM
IIOKa3aTeAEM.
OnHOYAEH, MHOTOYAEH. [[efiCTBUS C OMHOYA€HAMHU U MHOTOYAEHAMH (CAOKEHUE, BEIYHUTAHHE, YMHOXKeHUE). POopMyABI
COKpPAaIIEHHOTI'O YMHOXKEHHAA.

«CHCTeMBI HepaBeHCTB». OTpaborka 3amad Ne 15 KM OI'D.
CucmemuolL HepaseHcME
CucteMbl HEPABEHCTB C OTHOM IIepeMeHHOoH. PellleHre crucTeM HEpPaAaBEHCTB C OHON MEepPEMEHHON: AMHEUHBIX, KBAOPAMHBLX.
H300pazkeHue peleHus CUCTEMbl HEPABEHCTB Ha YUCAOBOH IIPsIMOM. 3aITUCh pelIeHUs] CUCTeMbl HEPaBEHCTB.

«FeomeTpHueckHe pHurypsnl. Yrabvm. OrpabdoTka 3ana4d Ne 16 KVMIM OI'D.
Benuuunsl
BeanuunHa yraa. I'pagycHasa mepa yraa.
TpeyzonvHux
CBoiicTBa paBHOOEIPEHHOI'O TPEYroAbHUKA. BHeNTHUM yroa TpeyroabHuKa. CymMMa yraoB TPEYTrOABHUKA

«FeomeTpuuyeckue purypsi. Jaunbn. Orpadorka 3agad Ne 17 KM OI'D
Pduzypsl 8 2ceomempuu U 6 oKpyxcarouiem mupe
F'eomerpudeckasa purypa. BHyTpeHHss, BHELTHSISA 00AaCTH (PUTYPBI, TPpaHUIAa. AMHUH U 00AACTH Ha IMAOCKOCTH. BrInykaad u
HeBbINyKAast pUrypsl. [laockasa u Hennaockad purypsl. [lonsarue Beanyunsl. [IauHa. M3amepenue nanHbl. EAUHUITBEI U3MEePEHUS JAWHBI
BrigeaeHnne cBo#icTB 00beKTOB. PopMUpPOBaHUE ITPEACTABACHHH O MEeTaIIpeaAMeTHOM IIOHSITHUU «purypar. Touka, OTPe30K,
npaMasi, Ayd, AOMaHasl, IAOCKOCTb, YTOA, OMCCEKTPHCA yraa U €e CBOMCTBA, BUALI YTAOB, MHOTOYTOABHUKH, OKPYZKHOCTE B KPYT.
OceBas cumMeTpus reoMeTpudecKux puryp. LleHTpasbHass CUMMETPUsS T€OMETPHUIECKUX PUTYP.



«IIaomaas MHoroyroabHuka». Orpabdorka 3ana4d Ne 18 KMUIM OI'D
H3mepeHust u 6blUuUCNIEHUSL
[Taomiagu. PopMyABI TAOIIAN TPEYTOABHUKA, IIapasseAOTpaMMa U eTo YaCTHBIX BUAOB, Tpareluu, dopmyaa 'epoHa, popmyaa
MIAOIAZIN BBIIIYKAOT'O YETBHIPEXYTOABHUKA, (POPMYABI JAUHBI OKPY?KHOCTH U IIAOLIAAU Kpyra

«A3MepeHHs H BhIYHCAeHHs». OTpaboTka 3amad Ne 19 KUM OT'D.
H3mepeHust u ebluucnieHust
[Taomagu. @opMyABI TIAOIIAAN TPEYTOABHUKA, [TapasseAOTpaMMa U ero YacTHBIX BUAOB, Tpalellni, (popMyaa MAOIIAIHU
BBIIIyKAOT'O YeTBIPEXYTOABHUKA, (DOPMYABI JAUHBI OKPY2KHOCTHU U ITAomiaau Kpyra. [Iaomans mpaBUABHOTO MHOTOYTOABHUKA.
Teopema Iudaropa. TpuroHomeTpudecKrue COOTHOLIEHUS B IIPSIMOYTOABHOM TPEYTOABHUKE. TpPUTOHOMETPHUYECKHE (PYHKIIUNU
yraa.

«TeopeTHuyecKHe acnmeKThbl». OTpaborka 3azmad Ne 20 KVMIM OI'O.
TeopernyecKkue aclieKThl, TEOPEMbI, aKCHOMBI, OIIPEAEACHUsI, (POPMYABI, AEMMBI.

Pecypcel
Aureparypa

- Kagarun B.B., Kagsaruna M.H. MaremaTthu4decknue TpeHUPOBOYHBIE 3an1aHud. M. 9ckmo, 2019
- Aaomo A., ITonoB M.A. MaremaTuka. QK3aMeHallMOHHBIN TpeHaxkep. M. «Dk3amen», 2019
HuTepHeT-pecypchl
http://math100.ru/ogenew/
https:/ /www.time4math.ru/oge
https://neznaika.info/oge/math_oge
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KaAeH.uapHo-TemaanecKoe IIAQHHPOBAHHE

Ne Tema 3aHATHA Koa-BO OCHOBHBIE€ BHABI AEATEABHOCTH y4YalllHXCSA Hdara
n/no (Ne 3amanua B KHM) JacoB nAQH
1. Brruucaenusa u 4 BrimmoansamoT apudMeTudecKue IeHCTBUA C 02.09; 05.09;
npeobpa3oBaHusd (6 3amaHue pPalliOHAABHBIMHY YHMCAAMH, BBIYHUCALIOT 3HAYEHUL 07.09; 12.09.
K1M) YHCAOBBIX BBIPAKEHUHU, IEPEXOAAT OT OAHON (POPMBbI
3allMCH YHCAA K APYTroH
2. He¥icTBuTEeABHBIE YHCAA (7) 4 M300pazkaioT yucaa ToOUYKaMU Ha KOOPAWHATHOHN 14.09.; 16.09.
IPAMOM, CPAaBHUBAIOT AEUCTBUTEABHBIE YUCAQ, 19.09.; 21.09.
BBITIOAHSIOT BBIYHCAEHHUS U IIpeo0pa3oBaHUs,
BBINIOAHSIOT IPUKUIKY PE3yAbTATA BBIUYHMCACHUH.
3. [IpeobpazoBanus 6 BBIITOAHSIOT BBIYUCAEHUA U ITPeoObpa3oBaHud 23.09.;26.09.;28.09.
aareOpandecKHUX BbIPAKEHUH apuMeTHUYeCKUX BbIPasKEHUH, IPUMEHSIOT 30.09.;03.10.;05.10
(8) CBOMCTBa apu(MeTHUYEeCKUX KBaApPaTHbIX KOpHeH
[Ad IpeoOpa30BaHUs BbIPasKeHUH
4. YpaBHeHUs U HepaBeHCTBA (9) 8 PemnaroT AuHelHBIE U KBaApaTHbIe YPaBHEHUS C 07.10.; 10.10.;12.10.
OHOM MEPEMEHHON, HEPABEHCTBA C OHOM 14.10.;17.10.;19.10.
nepeMeHHON M UX CUCTEMBI 21.10.; 02.11.
5. dyuknuu 1 rpadpuku (11) 8 CrposT 1 yuTarT rpadpuKy pasAndHbIN (PYHKIIUH, 04.11.; 07.11.;09.11.
YUTAIOT I'paUKU (PYHKIIUH, OIIUCHIBAIOT C 11.11.;14.11;16.11.
IIOMOIIBI0 (PYHKIIUH pa3sAudHbIE 3aBUCHMOCTU 18.11.;21.11.
Me3Ky BEAMYNHAaMHU, HHTEPIIPETUPYIOT I'paUKHU
3aBHUCHUMOCTEHN
0. YucaoBble U OyKBEHHBIE 4 BrInmoaHSIOT Ipeobpa3oBaHUd aATe0pandecKux 23.11.; 25.11.
BbIpaxkeHud (13) BBIPpaKEHUH, HAXOOAT 3HAUYEeHUsI OYKBEHHBIX 28.11.; 30.11.
BBIpaKeHUH, OCYIIECTBAAS HEOOXOAMBIE
[IOACTaHOBKH
7. [IpakTU4YeCcKHuEe pacdeThl 110 4 OcCyIIeCTBASIOT pPacyeThl 110 (POpMyAaM, BbIpazkaroT 02.12.; 05.12;
dopmyarawm (14) 3aBHUCHMOCTH MEXAY BEAUYHUHAMHU, BbIYHCAGIOT 07.12.; 09.12.
3Ha4YEHUs YHCAOBBIX BbIparKeHUH
8. [[pakTUKO-OpPHUEHTUPOBAHHBIE 4 BBIITOAHSIIOT BBIYUCAEHUSA U IIpeobpa3oBaHud, 12.12.; 14.12.
3ananusa (1-5) OCYILIECTBASIOT ITPAKTHUYECKUE pacyeThbl, CTPOAT U 16.12.; 19.12

UCCAEOYIOT MaTeMaTUYeCKHUEe MOJEAU, UCIIOAB3YIOT
npuobpeTeHHbIe 3HAHUS U YMEHUA B IPAKTHIECKOHN
OesITEABHOCTH




9. FeomeTrpuyeckue (pUTYPHI. BreimoaHgeT eUCTBUS C TEOMETPUIECKUMHU 21.12.; 23.11
Yras! (16) durypamu, perarmT IAaHUMETPHUYECKUE 3a/1a4l Ha 26.12.; 09.01.
HaxXO0XK/JeHHE T€OMEeTPUUECKUX BEAUYHH (YTAOB)
10. FeomeTpuyeckue PUTYPHI. PacnosnaroT reomeTpudeckue (pUrypsl Ha 11.01.; 13.01.
Javnsbl (17) IIAOCKOCTH, Pa3ANYAaIOT UX B3aUMHOE II0AOKEHUE, 16.01.; 18.01.
n300pazkarT reoMeTpUYecKre (PUrypbl, penamoT 20.01.
IIAQHUMETPHUYECKHE 3a/1a¥l Ha HaX0XK/IeHHE
reoOMeTPUYECKUX BEAUYUH (OAUH, YTAOB)
11. | Ilaomians MHOTOyroAbHHUKA (18) PacniosznaroT reomeTpudeckue (oUrypnl Ha 23.01.; 25.01.
IIAOCKOCTH, PEIIaroT INAQHUMETPUYIECKHE 3a0a4y Ha 27.01.; 30.01.
HaxXOK/I€HHE I'eOMETPUUECKHUX BEAUYHH (IIAOIIIaAeH), 01.02.; 03.02.
OCYIIECTBALIOT pacyeThl 1o hopMyaaM
12. | U3mepeHUsa U BeIlYucAeHUd (19) OnpeneasroT KOOPAUHATEI TOYKU IIAOCKOCTH, 06.02.; 08.02.
IIPOBOAAT OIIEpAally HaJ BEKTOPAMH, BBIYHUCAGIOT 10.02.;13.02.;
JAVHY ¥ KOOPAWHATBI BEKTOPA, YTOA MEXIY 15.02.
BEKTOPaMH, CHHYC, KOCUHYC U TAHI'€HC yraa
13. | Teopernueckue acnekTts! (20) [IpoBOomaT MOKa3aTeAbHBIE PACCYKICHUS, 17.02.; 20.02;
OLIEHUBAIOT AOTHYECKYIO [IPaBUABHOCTD 27.02.; 01.03.;
paccyXIeHHuH, Ppaclio3Hal0T OIITHOOYHbBIE 03.03.; 06.03;
3aKAIO4YEHUS
14. Cucrembl HepaBeHCTB (15) PeniaroT ypaBHEHUSI, HEpABEHCTBA U UX CUCTEMBI. 10.03.;13.03.;

15.03.; 17.03.;20.03.;
22.03.; 24.03.;03.04.;

BeposTHOCTE cobbITHI (10) 7 HaxoasT BEpOSTHOCTDH CAYYaWHBIX COOBITUN B 05.04.;07.04.;10.04;
OPOCTEUNINX pacyeTax 12.04.;14.04.;17.04.;

19.04.;
[TocaemoBaTEABPHOCTH U 8 PacriozHaroT apudMeTHiIecKUe U TeoOMeTPUIECKUE 21.04.; 24.04.;26.04;

28.04.; 03.05.;05.05;
10.05.; 12.05.

IIPOTPECCHH, PEIIAOT 33aJa4Yl C IPUMEHEHHEM
pOpPMyABI OOIIIETO YA€HA U CyMMBI HECKOABKHUX
YAEHOB ITPOTPECCUU

nporpeccuu (12)

Pa6ora ¢ KM (gacts 1) 3 15.05.; 17.05.;19.05.;
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