


IHOACHUTEJIBHAA 3AIIUCKA

OBIIASI XAPAKTEPUCTUKA YYEBHOT'O npoduasnoro kypca "MATEMATHKA"

Pabouas nporpamma no npenmery "Matemaruka" npoduiabHBIN Kype A odydatonuxcs 11 kimaccos
paspaboraHa Ha ocHoBe (denepaqbHOI0 rOCYJapCTBEHHOIO 00pa30BaTEIbHOIO CTaHJapTa OCHOBHOI'O
obmero oOpa3oBaHuss C Y4YETOM UM COBPEMEHHBIX MHPOBBIX TpeOOBAaHUH, NPEIBIABISEMBIX K
MaTeMaTHYeCKOMY O0pa30BaHMIO, U TPaJULUA POCCUICKOro 0Opa3oBaHUs, KOTOpPble OOECIIEUMBAIOT
OBJIa/ICHUE KJIFOUEBBIMHU KOMITETCHIIUSIMH, COCTABIISIOUIMMH OCHOBY JJISl HEMPEPHIBHOTO 00pa3oBaHUs U
CaMOpa3BUTHUS, & TAKXKE LIEJOCTHOCTh OOIIEKYJIBTYPHOIO, JMYHOCTHOIO U MO3HABATEIBHOTO Pa3BUTHUSA
oOyuaromuxcs. B mporpamme yuTeHbl uued U nojoxeHus KoHuenuuu pasBUTHS MaTEMaTHYECKOTO
oOpazoBanmnsi B Poccuiickoii ®enepanuu. B smoxy mmdpoBoii TpaHchopmanum Bcex chep
YeJIOBEYECKON JIeSITEIbHOCTH HEBO3MOXKHO CTaTh OOpPa30BAaHHBIM COBPEMEHHBIM YEIIOBEKOM 0e3
0a30BOI1 MaTeMaTUYECKOH MOATOTOBKU. YK€ B LIKOJE MAaTEMAaTUKA CIY>KUT OMOPHBIM IPEAMETOM IS
W3YyYEHHUs] CMEXHBIX JUCHUIUIMH, a TIOCJIe IIKOJIBI pPeIbHOM HEOOXOJUMOCThIO CTaHOBHUTCS
HenpepbIBHOE 00pa3oBaHue, 4To TpeOyeT NOJHOLEHHOM 0a30Boi 00111€00pa30BaTeIbHON MOATOTOBKH, B
TOM 4YHCJI€ U MaTeMaTHYeCKOW. JTo O0OyCIOBIEHO TEM, YTO B HAIM JHU PACTET YHCIO Mpodeccuil,
CBSI3aHHBIX C HEMOCPEACTBEHHBIM IIPUMEHEHHEM MaTEeMaTUKU: U B chepe S3KOHOMUKH, U B OU3HECE, U B
TEXHOJIOTUIECKUX 00JIacTAX, U Jake B TyMaHUTapHBIX cepax. Takum 0Opazom, Kpyr MKOIBHUKOB, JUIS
KOTOPBIX MaTeMaTHKa MOXKET CTaTh 3HAUUMBbIM IPEAMETOM, PaCIIUPSIETCS.

[IpakTuueckass MOJE3HOCTb MaTeMaTUKU OOYyCJIOBJIE€HA TEM, YTO €€ MPEeAMETOM SBISAIOTCA
(byHIaMeHTalIbHbIE CTPYKTYpbl HAIIero MHpa: IPOCTPAHCTBEHHbIE (OPMBI U KOJIMUYECTBEHHBIE
OTHOIIEHUS OT IPOCTEHIINX, YCBaUBAEMbIX B HEMOCPEICTBEHHOM OIIBITE, JIO JIOCTATOYHO CJIOXKHBIX,
HEOOXOAMMBIX JJIs1 pa3BUTHUS HAYYHBIX U INPUKIAIHBIX Heil. be3 KOHKpeTHbIX MaTeMaTH4YeCKUX 3HAaHUN
3aTpyJHEHO [TOHMMAaHKE MPUHIIUIIOB YCTPOICTBA U UCIIOJIb30BAHUSI COBPEMEHHOM TEXHUKHU, BOCIIPUSATHE
U HHTepHpeTanus pa3HOOOpa3HOM COLUAIBbHOW, 3KOHOMHYECKOM, IOJIMTHYECKOM HH(OpManu,
Masio3(ppeKTHBHA TOBCEIHEBHAS IMPaKTHYECKasl JesITeIbHOCTh. KakaoMy YeloBEeKy B CBOCH YKH3HU
HPUXOJUTCS BBIITOJIHATH PACUETHI U COCTABIISTh AITOPUTMbI, HAXOAUTh U IPUMEHATH (POPMYJIbI, BIAJETh
NPAaKTUYECKUMH TNPUEMAMU TEOMETPUYECKUX HW3MEPEHUH U MOCTPOSHHH, YUTaTh HH(OPMAIIHIO,
IPEJCTAaBICHHYIO B BUJAE TaOJUL, JUarpaMM U IpadUKOB, XUTh B YCIOBHSX HEONPENEIEHHOCTH U
MTOHUMATh BEPOSITHOCTHBIN XapaKTep CIy4yailHbIX COOBITUH.

OHOBpPEMEHHO C pacuIMpeHueM cdep NPUMEHEHHs MaTeMaTHKH B COBPEMEHHOM oOliecTBe BCE
0ojiee Ba)XXKHBIM CTAHOBHUTCS MaT€MaTUYECKUH CTWJIb MBILIUICHUS, MPOSBISIOLIUICS B OINpeneaEHHbIX
YMCTBEHHBIX HaBbIKax. B mpornecce n3ydeHus MaTeEMaTHKU B apCeHA] MIPUEMOB M METOJIOB MBIIICHUS
YeJI0BEKa €CTECTBEHHBIM 00pa30oM BKIIIOUAIOTCA MHAYKLUS U JeAyKLUs, 0000IIeHne 1 KOHKpeTH3aus,
aHaJM3 W CHUHTE3, KJIacCUpUKAIMs M cHucTeMaTu3auus, abcrparupoBaHue U aHanorus. OOBEKTHI
MaTEMaTHYECKUX YMO3AKIIOUYEHNH, TPaBUJIa X KOHCTPYMPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHUYECKHUX
MIOCTPOCHUM, CHOCOOCTBYIOT BBIpAaOOTKE YyMEHHS (POpMyIHpOBaTh, OOOCHOBBIBaTb M JI0Ka3bIBAaTh
CYXJCHHMSI, TEM CaMbIM Pa3BUBAIOT JIOTMYECKOE MblIUIeHUE. Benymmas ponb NpUHAIIEKUT MaTEMATHKE
1 B (OPMUPOBAHUM AITOPUTMHUYECKON KOMIIOHEHTHI MBIIIJIEHUS] U BOCIIUTAaHUM YMEHMH JE€WCTBOBATh
II0 3aJlaHHBIM aJTOpPUTMaM, COBEPIIEHCTBOBAaTh M3BECTHBIE M KOHCTPYMpPOBaThb HOBbIE. B mponecce
pelieHns 3aad — OCHOBOW Y4eOHOH JesTeNIbHOCTH Ha YPOKAaX MAaT€MaTUKH — pPa3BUBAIOTCS TaKXKe
TBOPYECKasl U NIPUKJIAJHAsI CTOPOHBI MBIIIJICHUS.

OOydeHne mMareMaTuke Na€T BO3MOXKHOCTh Pa3BUBATh y O0y4arOUIMXCS TOYHYIO, PAllMOHAIBHYIO U
MHPOPMATHUBHYIO peuyb, YMEHHE OTOMpaTh Hamboyee MOIAXOMAALIME S3bIKOBBIE, CHUMBOJIHUYECKHE,
rpaduyeckue cpeacTBa JIIs BRIPAXKEHUS CYKIEHUH 1 HAIISITHOTO UX MPECTaBICHUS.

Heo06xoauMbIM KOMIIOHEHTOM OOIIe KyJIbTyphl B COBPEMEHHOM TOJIKOBAHUH sBIIsieTCS oOriee
3HAKOMCTBO C METOJAMM NO3HAHHS JEHCTBUTEIBHOCTH, MPEACTaBICHHE O MpeaMeTe U MEeTo/Aax
MaTeMaTHKH, UX OTJIMYUN OT METOJOB JIPYTUX €CTECTBEHHBIX U T'YMAaHUTAPHBIX HAayK, 00 0COOEHHOCTSIX
NPUMEHEHHUsS] MAaTeMaTHUKU JUIS pEIIeHUS Hay4yHbIX U MPUKIAJHBIX 3a1ady. TakuMm o0pas3oMm,
MaTeMaTHueckoe o0pa3oBaHue BHOCUT CBOM BKJIaa B (hopMUpoBaHHEe OOIIEH KyJIbTYPhI UeIOBEKA.



HSy‘IGHI/Ie MaT€MaTUuKH TaKXE CHOCO6CTByeT OCTCTUYCCKOMY BOCIIMTAaHUIO YCJIOBCKA, IMMOHWMMAHHUIO
KpaCOThI U U3AIICCTBA MATECMATUICCKUX paccyncneHHﬁ, BOCIIPHUATUIO TCOMCTPUUCCKUX q)OpM, YCBOCHUIO
nacu CUMMETPHH.

HEJN U3YYEHUS YYEBHOI'O KYPCA "MATEMATHUKA™

MaremaTrka Ha pOo(GUIHLHOM YPOBHE CPEIHEr0 OOIIEro 00pa3oBaHMS SBISIETCS OAHUM M3 OMOPHBIX
KypcoB: OHa O0OeCHeuyMBaeT W3y4YE€HUE JPYTUX JUCHMIUIMH, KaK €CTeCTBEHHOHAy4HOIro, TaK U
TYMaHHUTapHOTO IUKIOB. E€ ocBoeHHEe HE0OX0aMMO /7Sl POIOJKEHUsT 00pa30BaHuUs U B TOBCEIHEBHOM
KHU3HM, (OPMHUPOBAHUSA Yy OOYYAIOUIMXCA KYJIbTYPbl, CaMOCTOSTEIBHOCTH, WHHUIMATUBHOCTH,
CIOCOOHOCTH K YCHEIIHOW comManu3anud B oOmiecTBe; oOecredeHne OOydaromuMcs paBHBIX
BO3MOYKHOCTEM M1 HX IOCIENYIOUIero NpoQeccHoHanbHOro o0Opa3oBaHus U MpodhecCHOHAIbHON
NESATeNbHOCTH, B TOM 4YHCIE C y4€TOM peaJbHBIX NOTpeOHOCTEH pbiHKa Tpyaa. Passuthne y
o0yyJaroImuxcs Hay4HbIX NPEICTaBICHUI O MPOUCXOKACHNUHU U CYILIHOCTH anreOpanyeckux aOCTpakuui,
croco0e OTpakKeHUs MaTeMaTHYECKOW HAyKOH SIBICHUI M MPOIECCOB B MPHUPOJAE M OOIIECTBE, POJIU
MaTeMaTHYeCKOro MOJEIMPOBAHMS B HAYYHOM IO3HAHUM U B IPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO
HAYYHOTO MHUPOBO33PCHHS M KAueCTB MBIIUICHUS, HEOOXOMUMBIX MJs aJalTallid B COBPEMEHHOM
nuppoBoM obmecTBe. M3yueHue MaTeMaTUKUM  €CTECTBEHHBIM 00pa3oM oOecreduBaeT pa3BUTHE
yMeHMsI HaOJI0JaTh, CPaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBILIUICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTH CBOM JI€HCTBHA U BBIBOJBI, (POPMYIHPOBATH
yrBepxkAeHUs. OCBOEHHME Kypca MaTeMaTHKd OO0ECIeYMBACT pPa3BUTHE JIOTUYECKOTO MBIIIJICHUS
o0yJaroIuxcs: OHM MCIOJB3YIOT JEAYKTHBHBIE W HMHIYKTHBHBIE pacCyXIEeHUs, 0000IleHHe U
KOHKpeTH3aluo, abcTparupoBaiue 1 aHanoruto. O0ydeHre MaTeMaTHKe MPEAnoaaraeT 3HaunTeIbHbIN
00BbEM CaMOCTOSITEIBHON JI€ATENBHOCTH OOYYaIOIIMXCsl, TOITOMY CaMOCTOSITENIbHOE pelIeHue 3ajad
€CTECTBEHHBIM 00pa30M SIBJISIETCS peanu3aleil 1esTeIbHOCTHOrO MPUHIIMIIA 00yUEHUS.

N3yueHne MaTeMaTUKU B cTapliei 1IKoJie Ha NPOQUILHOM ypOBHE HAlpaBiIeHO Ha (pOpPMHUpPOBaHUE
IpeJcTaBIeHU 00 uaesx U MEeToJaXx MaTeMAaTUKH; O MaTEMAaTUKE KaK YHMBEPCAIbHOM SI3bIKE HAYyKH,
CPEICTBE MOJEIUPOBAHUS SBJICHUN U IIPOLIECCOB; OBJIAZICHUE YCTHBIM U IMCbMEHHBIM MaTEMaTHUYECKUM
S3BIKOM, MaT€MaTUYECKUMHU 3HAHUSIMH M YMEHMSIMH, HEOOXOJUMBIMU JJIsi HM3YYEHHUS IIKOJbHBIX
€CTeCTBEHHO - HAy4yHbIX JUCHMIUIMH, A TNPOJOJDKEHUs OOpa3oBaHMs M OCBOEHHMsI M30paHHON
CHELMATbHOCTY HAa COBPEMEHHOM YPOBHE; DPAa3BUTHE JIOTUYECKOTO MBIIIJIEHUS, IPOCTPAaHCTBEHHOTO
BOOOpaXEHUs, Pa3BUTHE MAaTEMAaTUYECKOIO MBIIUIEHUS U MHTYWUIUH, TBOPUECKUX CIIOCOOHOCTEH Ha
ypOBHE, HEOOXOIUMOM JJisi MPOJOJKEHHs] OoOpa3oBaHMsI M I CaMOCTOSATEIbHOW JEATENbHOCTH B
00JIacTH MaTeMaTUKU U €€ MPUIOKEeHUH B Oyaymiei mpodeccuoHalbHON AeATEIbHOCTH.

B crpyktype mnporpammel yueOHOro yriyojseHHOro kypca «MaremMaTHKa» B CpeIHEM 00IeM
00pa3oBaHUU OCHOBHOE  MECTO  3aHUMAlOT  COAEPKATEIbHO-METONWYECKUE  JIMHUM:
I[EflCTBI/ITEHBHBIE UNCIJIA; Axcuomsl crepeomerpun U ux cineactsusi, Y1CJIIOBBIE ®YHKIINU,
[TapamnenpHOCTh MpsAMBIX M IUIOCKOCTEH, [lepneHAMKYISIpHOCTH TPAMBIX M IIOCKOCTEH,
TPUTOHOMETPUYECKHUE &VYHKIUKW, TPUIOHOMETPUYECKUE VYPABHEHUA U
HEPABEHCTBA, MHororpaHHuKH, I[TPEOGPA3OBAHUE TPUT'OHOMETPUYECKUX
BBIPAJKEHUI, TIPOM3BOJIHAS, Bektopsl B mpocTpaHcTBe.  Kaias W3 3THX COJEpKATEIbHO-
METOAMYECKUX JTMHUN Pa3BUBAETCs HA MPOTSHKEHUM JIBYX JIET M3YUEHHs Kypca, eCTECTBEHHBIM 00pa3oM
neperieTasich U B3aUMOJCHCTBYS C JPYTUMHU €ro JUHUSAMH. B xone u3yueHus Kypca oOydaroummcs
IIPUXOAUTCSA JIOTMYECKH pacCyXAaTh, HCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM S3bIK. Takum
0o0pa3oM, MOXHO YTBEp’KAaTh, YTO COJAEP)KATEIBbHOW M CTPYKTYPHOM OCOOEHHOCTBIO YTIyOJIEHHOTO
Kypca «MareMaTukay SBISETCS €r0 HHTErPUPOBAHHBIN XapakTep.

Copepxanne nuHUM «Yucaa W BBIYMCIEHUS» CIYXUT OCHOBOW JUIsl JAlbHEWILIEro HW3y4eHUs
MaTEeMaTHKH, CIHOCOOCTBYET DPAa3BUTHIO Y OOYYArOMIMXCS JIOTMYECKOIO MBIIUIEHUS, (HOPMUPOBAHHIO
YMEHUS T0JIb30BaThCS aJTOPUTMAMHU, a TaKXKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX
JUIS TIOBCEJTHEBHOM *U3HU. Pa3BUTHE MOHATHA O YKCIIe B OCHOBHOM IIIKOJIE CBSA3aHO C PAllMOHAIbHBIMU
U UppalMOHATIBHBIMH YHUCIaMH, (OPMHUPOBAHUEM TMPEACTABIEHUN O JCHCTBUTENBHOM 4YHCIIE.
3aBeplIeHre OCBOCHMSI YUCIOBOM JIMHUU OTHECEHO K CTaplIeMy 3BE€HY 00IIero oopa3oBaHHsL.



Conepkanue IBYX alreOpanvecKux JUHUNA — «AnreOpandeckue BBIPOKCHUS» U «YpaBHEHUS H
HEPaBEHCTBa» CHOCOOCTBYET (OPMHUPOBAHUIO Yy OOYdYaIOUIMXCS MaTEeMaTHYEeCKOro armapara,
HE0OXOIMMOT0 JJIsl pelIeHUs 33/1a4 MaTEMAaTHKHU, CMEKHBIX MPEAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX
3a1a4. B ocHOBHON mikosie y4eOHBIM MaTepuan IpyHIUpPYeTCs BOKPYI PAlMOHAIbHBIX BBIPAKEHUH.
Anrebpa NeMOHCTpUPYET 3HAUECHHUE MaTEMAaTHKU KakK f3blKa I TOCTPOCHHUS MaTeMaTHUYeCKHX
MOJIeNIeH, ONMMCAaHMs MPOIIECCOB U SABICHHWN peasibHOro Mupa. B 3amaum oOyuyenus anrebpe BXOIAT
TaK)Ke JalbHEWIlee pPa3BUTUE AITOPUTMUYECKOTO MBIIUICHUS, HEOOXOIUMOro, B YAaCTHOCTH, JJIs
OCBOCHHUS Kypca MHPOPMATUKHU, U OBJIaICHHE HAaBBIKAMU JCTyKTUBHBIX paccyxaeHuil. [IpeobpazoBanue
CUMBOJIbHBIX ()OpPM BHOCUT CBOW CHEelM(pUUECKHI BKIJIAJ B Pa3BUTHUE BOOOpaKeHHs, CIIOCOOHOCTEHN K
MaTeMaTHU4eCKOMY TBOPUYECTBY.

Copepxannie QyHKIMOHATIBHO-TpapUUECKON JIMHUN HAIleJIEHO Ha TMOJy4YeHHUE IIKOJIbHUKAMH 3HAHUN
0 (QYHKIUSX KaK BaKHEHIIEW MaTeMaTWYeCKOW MOJEIHM IS OIMCAHUS M HWCCICIOBAHUS Pa3HO
00pa3HBIX MPOLIECCOB U SBJICHUN B mpupojie U obuiecTtBe. V3yueHue 3Toro marepuana crnocoOCTByeT
pPa3sBUTHIO y OOYYAIOIIMXCSl YMEHHUS HCIOJb30BAaTh pA3IMYHBIC BBIPA3UTENbHBIC CPEICTBA S3bIKA
MaTEeMaTHKU — CJIOBECHbIE, CHMBOJHMYECKHE, Tpaduyeckue, BHOCUT BKJIaJ B (QOpMUPOBAHUE
IIPEICTAaBICHUM O pOJIM MATEMATUKHU B Pa3BUTHM LIUBUIIN3ALIUN U KYJIbTYpPHI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo yyebHomy miiany B 11 kimaccax u3ydaercst yueOHbI Kypc «MaTemaTnka» Ha TpodUiIbHOM
YPOBHE, KOTOPBIM BKJIIOUAET M3Yy4YECHHE MpEeAMETOB «Auredpa W Haudana aHanuzay, «['eomerpus». B
COOTBETCTBMHM C 3THM COCTAaBJICHO TEMaTHYECKOE IUIAHWPOBAHME: Ha HW3Yy4eHHE anreOpbl M Haydam
MaTemMatnueckoro aHanm3a B 11 kimaccax mpoQuIbHOTO ypOBHS OTBOIUTCS MO 4 y4eOHBIX daca B
HEZeN0, Ha HM3y4yeHHUE reoMeTpuu 1o 2 ydeOHBIX 4Yaca B HeAenmto. TemaTthyeckoe IJIaHHUPOBAHUE
cocrapiieno Ha 204 gaca B roxa B 11 kiacce.



COJAEPKAHUE YYEBHOI'O KYPCA "MATEMATHUKA 11 KJIACC"

AJITEBPA (136 1yacoB)
OYHKIUU

Oynknuu. OOnacTe OmpeneicHWss U MHOXKECTBO 3HadeHwi. ['paduk Qynkuuu. I[locTpoenue
rpadukoB (QyHKUMN, 3aJaHHBIX pa3IUYHbIMH criocobamu. CBoiicTBa (yHKUIMN: MOHOTOHHOCTH,
YETHOCTh M HEYETHOCTh, NMEPUOJAUYHOCTh, OTPaHUUYEHHOCTh. [IpOMEXyTKH BO3pacTaHHs U YOBIBaHUS,
HauOoJblllee U HAaUMEHbIIEEe 3HAYEHHUS, TOYKU IKCTpeMyMa (JIOKAJIbHOIO MakCUMyMa U MUHHUMYyMa).
Bemykinocts ¢pyaknun. I'paduueckas natepnperanus. [Ipumepsl GyHKIMOHATBHBIX 3aBUCUMOCTEH B
pealibHbIX mporeccax u spileHusX. Croxknas QyHkuus (kommnosuius QyHkuuit). Bzaumuo obpaTHbie
¢byaknuu. OOnacte omnpeneicHuss W o0nacTh 3HaueHWd oOpatHoW (yHkuuu. I'padux oOpatHOI
¢bynkun. Haxoxnenune QyHkuuu, oOpaTHON aaHHOH. BepTukanbHble U FOPU3OHTANIbHBIE ACUMITOTHI
rpadukoB. I'paduxu npobHO-TUHEHHBIX (QyHKIMH. OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIUHU, HX
CBOICTBA U TpaUKH.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

[Tonsitue o HenpepbiBHOCTH (yHKIMU. OCHOBHBIE TEOPEMBI O HEMPEPHIBHBIX (GyHKIUAX. [loHsATHE
o mpexnene ¢yHKUU B Touke. [loBenenme (yHkmmii Ha OeckoHEYHOCTH. AcUMOTOTHL. [loHsATHE O
npou3BoHOM (GyHKIMU. [Ipon3BOgHBIE CYMMBI, Pa3HOCTH, MPOU3BEACHHUS U 4YacTHOro. [Ipon3BoaHbIe
OCHOBHBIX  dJJIeMEHTapHbIX  (yHKiui. IlpomsBomHas cnoxHoW — ¢GyHKuMU. DUNMUECKUH U
TE€OMETPUUYECKUN CMBICIT MPOU3BOAHON. Y paBHEHHUE KacaTeIbHOU K rpa@uKy GyHKINU.

Bropas npousBoanas u ee ¢puszndeckuii cMmpici. [IponsBoanas obpataoit pynkumu. [Ipumenenue
MIPOM3BOIHOM K MCCIEAOBaHUIO (PYHKIMI U MOCTPOCHUIO TpadukoB. Vcnons30BaHne MPOU3BOIHBIX MPU
pelIeHNH YpaBHEHH M HEPABEHCTB, TEKCTOBBIX, (PU3MUECKUX W T€OMETPHUYECKUX 337134, HAXO0XKICHUH
HauOOJBIINX M HAaUMEHBIIMX 3HaueHUU. [IpumMepsl MCHOIB30BAaHUS MPOU3BOAHON IS HAXOXKICHHS
HaWIy4dllero peuleHus B NPUKIAAHBIX 3amadax. HaxoskneHue cKopocTu Ui Ipolecca, 3aJaHHOTO
dbopmynoit unu rpadukom.

[TepBooOpasubie snemeHTapHbIX (yHKIMA. [IpaBuina BerauCIeHUs TepBooOpasHbiX. [lmomanb
KpuBonMHeHHOUM Tparneuuu. [lonstue o6 onpenenennom unterpane. @opmyna Heiorona-JleiOHuma.
[Ipumepsl npuMeHeHMsI UHTErpaia B (PU3UKE U TEOMETPUU.

YPABHEHUA U HEPABEHCTBA

PaBHOCHITBHOCTH ypaBHEHUH, HEPaBEHCTB, CHUCTEM. PeIlIeHHEe CHCTEM YypaBHEHHH C JBYyMSA
HEU3BECTHBIMU. PellleHHe CUCTEM HEpPaBEHCTB C OJHOM INepeMeHHOHN. JlokasaTenbCTBa HEPABEHCTB.
HepaBeHnctBo o cpeaHem apuMeTH4ecKoM U CPeHEM IeOMETpUYEecKOM JBYX uucel. Mcnons3oBanue
CBOMCTB M TIpaduKoB (QYHKIUI NpH peleHuH ypaBHEHHH W HEpaBeHCTB. MeToJ MHTEpBajoB.
N300paxeHne Ha KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA PEIICHUN YpaBHEHMH M HEPaBEHCTB C JABYMs
IIEPEMEHHBIMU M UX cUCTeM. OCHOBHBIE TNPHUEMBl PELIEHUS CUCTEM YPAaBHEHUM: IIOACTAHOBKA,
anredpanvecKkoe CI0KEHUE, BBEIEHHE HOBBIX NEpeMEHHBbIX. [IpuMeHeHne mMaTeMaTHyecKuX MEeTOJI0B
JUI peIIeHUsl COAEP)KaTEeNbHBIX 3a/1ad U3 Pa3JIMYHbIX oOsiacTel Hayku M mpakTHkH. VHTepnperauus
pe3yJibTaTa, yuyeT peajbHbIX OTPAaHUYCHUH.

3JEMEHTHI KOMBUHATOPUKHU, CTATUCTUKH U TEOPUU BEPOSITHOCTEHA
DJeMeHTapHbIC U CIIOXKHBIE COOBITHS. PaccMOTpeHue ciyuaeB B BEPOSITHOCTh CYMMBI HECOBMECTHBIX COOBITHIA,
BCPOATHOCTb IMPOTHUBOIIOJIOKHOTO coOpiTus. IloHsATHE O HE3aBHCUMOCTH COOBITHH. BepOSITHOCTL n
CTAaTUCTUYCCKAA YaCTOTAa HACTYIIJICHUA coObITHs. Pemmenue MPAaKTUYCCKHUX 3aa4 C IPUMCHCHHUEM BCPOATHOCTHBIX
METOJIOB.

I'EOMETPUA (68 uacos)

BekTopsl B npocrpancrBe. MeToa KOOpAMHAT B mpocTrpaHcTrBe. Bekropsl. Moayis BekTOpa.
PaBeHcTBO BekTOpOB. Cll0)KE€HNE BEKTOPOB M YMHOKEHHE BEKTOpa HA 4YKciio. KoMIUTaHApHBIE BEKTOPHI.
PasnoxkeHne 1no TpeM HEKOMIUIAHAPHBIM BeKTOpaM. JIeKapTOBBI KOOPAMHATHI B IIPOCTPAHCTBE.
Koopaunater Bekrtopa. dopmyna paccTOsSHUA MEXIYy IABYMS TOYKAMH. YTOI MEXAY BEKTOpamH.
CkansipHoe mpou3BeieHne BeKTOpoB. PopMmysia pacCTOSIHUS OT TOUYKH JI0 IIIOCKOCTU. Y paBHEHUE cephl
Y IIJIOCKOCTH.

JBuwkenns. IloHstne o cuMMeTpuM B NPOCTPAaHCTBE (LIEHTpajbHas, OCEBas, 3€pKalbHasd,



napajuienabHblii  niepeHoc). CedyeHuss MHororpaHHuUKoB. IlocTpoenue ceuenuii. OceBble CeUYEHUS H
CeUeHUs MapauieTbHbIE OCHOBAHHUIO.

Tena u noBepxHoctu Bpamenusi. [{ununap u konyc. YcedeHnbli koHyc. OCHOBaHUE, BbICOTA,
OOKOBasi TMOBEPXHOCTh, OOpa3zyromias, pa3BepTka. (OceBble CEYCHHS M CEUYCHUS MapajuieiIbHbIC
ocHoBaHUI0. DopMynbl MIIOMIAIM MOBEPXHOCTEW HuiMHIApa U KoHyca. Illap u cdepa, ux ceueHus.
Ommurie, tunepboia, mapabona kak cedeHus kKoHyca. KacarempHas mockoctsh K chepe. Codepa,
BIIMCAaHHAs B MHOIOTPAHHUK, cdepa, OMHCaHHAasg OKOJO MHOTrOrpaHHuka. llunmuuapudeckue u
KOHUYECKUE TIOBEPXHOCTH.

O0beMbl TeJ1 M IVIOIIAAN UX MoBepxHocTei. [Tonsatue 06 o6beme Tena. OTHoOMIEHHE 00HEMOB
noo0HbIX Ten. Dopmynsl o0bemMa Ky0Oa, mapaiesnenunena, Npu3Mel, mwmHapa. Popmyiasl o0bema
nupaMuibl 1 Konyca. @opmyssl 00beMa 1apa U miomaian cepsl.

IINIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATDI

OcBoenne yuebHOro mnpeamera «Marematuka 11» gomkHO oOecneunBaTh JOCTH)KEHHE Ha
po(UILHOM YPOBHE CPEIHEro OOIIEero oO0pa3oBaHMS CICAYIONIMX JHYHOCTHBIX, METAPEAMETHBIX U
MpeIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB!

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yabTaThl OCBOEHMs IMporpamMmbl ydeOHoro mnpenmera «Marematuka» 11 kiace
XapaKTepU3yIOTCSL:

IIaTpuoTnyecKkoe BOCIUTAHHUE:

IPOSIBJIEHUEM HHTEpeca K IMPOLUIOMY M HAacTOSALIEMY pPOCCHUICKON MaTeMaTHK{, IEHHOCTHBIM
OTHOILLICHUEM K JOCTHKCHHMSIM POCCHIMCKMX MaTeMaTHKOB M POCCHHCKOM MaTeMaTH4ecKOM LIKOJIBbI, K
MCTIOJIB30BAHUIO ITUX JOCTHKEHUH B IPYTrUX HAYKax M MPUKIIAJHBIX cepax.

I'pazkiaHckoe M 1yXOBHO-HPABCTBEHHOE BOCIINTAHHUE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00S3aHHOCTEH IpaKAaHWHA U pealn3aliy €ro npas, MpeCTaBICHUEM
O MaTeMaTUYEeCKUX OCHOBaX (YHKIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYp, SBICHHUH, NpOLETyp
IpaX/IaHCKOro 001ecTBa (BbIOOPHI, OIPOCH U MP.); TOTOBHOCTHIO K 00CYKIEHUIO 3TUYECKUX MPOOIIeM,
CBSI3aHHBIX C MPAKTUYECKUM IMPUMEHEHHEM JOCTH)KEHHUH HAYKH, OCO3HAHHMEM BaXHOCTU MOPAJIbHO-
ATUYECKHUX IPUHIUIIOB B I€ATEIbHOCTH YUEHOTO.

TpynoBoe BocnnuTanue:

YCTAaHOBKOM Ha aKTUBHOE Yy4yacTHE€ B pEIIEHUWU NPAKTHUECKUX 3aJad MaTeMaTH4eCcKOou
HaMpaBJIEHHOCTH, OCO3HAHUEM BAXKHOCTH MaTeMaTHYECKOro 00Opa30BaHMs Ha MPOTSHKEHUH BCEH KU3HU
JUISl yCTIEIHOM NMpo(ecCUOHANbHOMN AESITETbHOCTU U Pa3BUTHEM HEOOXOIUMBIX YMEHUI;

OCO3HaHHBIM BHIOOPOM U NOCTPOEHUEM WHAMBHUIYAIBbHOM TPaeKTOPUU 0Opa30BaHUSA M KU3HEHHBIX
IJTAHOB € YYETOM JIMYHBIX UHTEPECOB U OOIIIECTBEHHBIX MOTPEOHOCTEH.

JCTeTHYECKOE BOCIIMTAHHE!

CIIOCOOHOCTBIO K SMOILIMOHAIBHOMY M 3CTETUYECKOMY BOCHPUATHIO MaTeMaTHYEeCKUX OOBEKTOB,
3a]1a4, peIIEHUH, pacCyKICHHM; YMEHUIO BUAECTh MaTEMaTHUYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.

LleHHOCTH HAYYHOT'O MO3HAHMSA:

OpHEHTAIlMeH B JESATEILHOCTH HAa COBPEMEHHYIO CHUCTEMY HAayYHBIX MpPEACTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, IPUPOJbI U OOIIECTBA, TOHUMAHHUEM MaTeMaTH4YEeCKOW HayKu
Kak c¢epbl 4YeloBEYECKOW JeATeNbHOCTH, JTarnoB €€ pa3BUTUS M 3HAYUMOCTU JUISL Pa3BUTHA
LMBUJIN3ALUY;

OBJIAJICHUEM SI3BIKOM MAaTEMATHKU U MAaTEMaTUYECKOU KyJIbTYPOM KaK CPEICTBOM IIO3HAHUS MUPA;

OBJIaJICHUEM MPOCTEUITMMH HABBIKAMU HCCIIEI0OBATENIbCKON AESITENbHOCTH.

®dusnyeckoe BOCIHUTAHHE, (OPMHUPOBAHME KYJIbTYPbl 310POBbSI H IMOLHMOHAJIBHOIO
0/1aronosyyus:



TOTOBHOCTBIO TPUMEHSITh MaTeMaTH4ecKhue 3HaHHs B MHTEpPEcax CBOErO 3JI0POBbS, BEACHUSA
3I0pOBOTO 00pa3a JKU3HU (3A0POBOE NHTAaHHWE, COATAaHCHPOBAHHBIA PEKUM 3aHATUH M OTHABIXA,
perynspHas puznyecKas akTUBHOCTD);

c(hOpMUPOBAHHOCTHIO HaBbIKa pediekcuu, MPU3HAHUEM CBOETO MPaBa Ha OMIMOKY U TaKOTO K€ IMpaBa
JPYroro 4eaoBeKa.

JK0JI0ru4ecKoe BOCIUTAHME:

OpHUEHTAallMel Ha MPUMEHEHHEe MaTeMaTUYeCKUX 3HaHUMN JUIsl pelIeHus 3a7a4 B 001acTh COXPaHHOCTH
OKpY’Kalollled Cpelibl, IUJIAHWPOBAHUS TOCTYINKOB M OLEHKH HX BO3MOXHBIX TOCICACTBUN IS
OKpY>Karollen cpebl;

OCO3HAaHUEM TJI00aTBFHOTO XapaKTepa 3KOJOTHIECKUX MPOOJIeM U IMyTEH MX pelieHus.

JInuHOCTHBIE pe3y/bTaThl, O0ecleYnBaOIINEe ANANTANUIO 00Y4YAIOIIerocss K HU3MEHSAIIMMCS
YCJIOBHUSIM COIMAJIbHOW M NPUPOIHON cpeabl:

. TOTOBHOCTBIO K JEHCTBUSIM B YCIIOBUSX HEONPEICIEHHOCTH, MOBBILICHUIO YPOBHSA CBOEH

KOMIIETEHTHOCTU 4epe3 MPaKTHUYECKYI0 IESATEIbHOCTh, B TOM YHCJIE YMEHHE YUHUTHCS Y APYrUX

Jro/iel, MpuoOpeTaTh B COBMECTHOM JIeSTEIbHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETCHIIUU U3 OIIbITA
APYTHX,

. HEOO0XOUMOCTEI0O B (OPMHPOBAHMM HOBBIX 3HAaHWW, B TOM 4YHCIe (OPMYIHPOBATH HIIEH,
HOHATHUS, TUIOTE3bl 00 OOBEKTaX M SBJICHHSX, B TOM 4YHCJIE paHEe HE H3BECTHBIX, OCO3HABATh
neQUIUTHI COOCTBEHHBIX 3HAaHUH U KOMIIETEHTHOCTEH, IUIaHUPOBATh CBOE Pa3BUTHE;

. CIOCOOHOCTBIO K KPEAaTUBHOMY MBILUICHUIO, HHULIMATUBE, HAXOTYUBOCTH, (HOPMYIMPOBATH U
OLICHUBATb PUCKH U MOCIIECICTBY, IPUHUMATh CAMOCTOSATEIBLHOE PEILLIEHUE.

METAINIPEJMETHBIE PE3YJIbTATBI

MertamnpeaMeTHbIe pe3yiibTaThl OCBOSHHSI IPOrPaMMbI Y4eOHOTO Tipeamera «MaTeMaTrkay
XapaKTePU3YIOTCS OBIIAJICHUEM VHUBEPCAIbHLIMU HO3ZHABAMEIbHBIMU OeliCEUAMU,
VHUBEPCANbHBIMU KOMMYHUKAMUGHBIMU OCUCMBUAMU U YHUBEPCATbHBIMU Pe2yIsIMUESHbLMU
oelicmeusmu
1) Vwuusepcanvnvie noznasamenvmsle oeticmeus obecneuusarom Gopmuposarue 0a306vlx
KOZHUMUBHBIX NPOYECcco8 00yuarwuxca (0ceoeHue Memooo8 NOZHAHUS OKPYICAIOue20 Mupa;
npUMeHeHUe T02UYeCKUX, UCCTIe008AMeNbCKUX ONepayull, yMmeHull pabomams ¢ uHgopmayuetr).
Ba3oBble nucciegoBaTebcKue 1eHCTBUS:
e YMEHHS BHJETh MPUIOKEHHS MONYUYEHHBIX MATEMAaTHYECKUX 3HAHUHM JUIS ONMHUCAHUS U PEIICHUS
poOJIeM B JPYruX JUCHUIUINHAX, B OKPYKAIOIIEH KU3HU;
e B (OPMHUPOBAHUU HMHTEIUIEKTYAIbHOW KYIbTYPBI, BBIPAKAIOIIEMCS B Pa3BUTHH aOCTPAKTHOTO U
KPUTHYECKOTO MBIIIICHUS, YMEHHH pAaclo3HaBaTh JIOTUYECKH HEKOPPEKTHBIC BBICKA3bIBAHMUS,
OTIIMYATh TUIOTE3y OT (akTa, MPUMEHITh UHAYKTHBHBIC U JIEAYKTUBHBIE CIOCOOBI PaCCyXACHUIA,
CTIIOCOOHOCTH SICHO, TOYHO M TPaMOTHO (OPMYJIMPOBATh M apryMEHTUPOBAHHO M3JIaraTb CBOM MBICIIH
B YCTHOU M MMHCBMEHHOM peuH, KOPPEKTHOCTH B OOIIECHUY;
e B (hopMUpPOBaHUN UHPOPMAITMOHHON KYJIBTYPHI, BBIPAYKAIOIIEMCS] B YMEHHH OCYIIECTBIISTH TMIOUCK,
oTOOp, aHajaM3, CUCTEMaTH3alMI0 M Kiaccuukanuio HHGOpMAIMM, MCIOIB30BaTh pa3IUYHbIC
WCTOYHUKU MH(OpMaLIUU JJIsl pelIeHUs] y4eOHbIX po0ieM;
e B (OpMHUPOBAaHMHM YMEHHUS BUAETH PA3NUYHBIE CTPATETHMH pEIICHUS 3a/1ay, IUIAHUPOBATh U
OCYIIECTBIISITH JESITEIHLHOCTD, HAPABICHHYIO HA UX PEUICHUE, TPOBEPATh M OIIEHUBATh PE3YJIbTATHI
NEeSTeIbHOCTH, COOTHOCSI X C MOCTABIEHHBIMU LIEJSMHU U JIMYHBIM JKU3HEHHBIM OIBITOM, a TaK e
MyOJINYHO TIPE/ICTABIATE €€ Pe3yIbTaThI,
. HCIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA HWHCTPYMEHT IMO3HAHUS; (HOPMYIHPOBATH
BOIPOCHI, (PUKCHPYIOLINE MPOTHBOpEUYHe, MpoOIeMy, CaMOCTOSTENbHO YCTaHABIUBaTh HUCKOMOE U

JaHHOC, (I)OpMPIpOBaTL TUIIOTE3Y, apryMCHTHUPOBATH CBOIO IMO3UIIHNI0, MHCHHC,



. HPOBOJUTH TI0 CAMOCTOSITEIILHO COCTABJICHHOMY ILIaHY HECJIOKHBIA DKCIICPHMEHT, HEOOJBIIOE
UCCIICOBaHHE TI0 YCTAaHOBIICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro OOBEKTa, 3aBHCUMOCTEH
00BEKTOB MEXKIY COOOM;

. MPOTHO3UPOBATh BO3MOYKHOE PAa3BHTHE NPOLECCa, a TAK)KE BBIABHIATh MPEINOJIOKEHHS O €ro
Pa3BUTHUHU B HOBLIX YCJIOBUSAX.

PabGora ¢ undopmanmeii:
. yYMETh MPUHUMATH PEUICHUE B YCIOBHIX HETIOJHOW U M30BITOYHON HH(pOpMALINH;
. BBIOMpATh, aHAJIM3UPOBATh, CHCTEMAaTU3UPOBATh U HHTEPIPETUPOBATH HH(DOPMALIUIO PA3IUYHBIX

BUJIOB U (hOpM IpeICTaBICHHUS;

. BbIOMpaTh (opMy TpeICTaBiICHUS HHPOpPMAIMM U WLIIOCTPUPOBATh pelIaeMble 3aJlauu
CXeMaMH, AMarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMU;

. OLIEHUBATh HAAEKHOCTH HMH(OpPMAIMM MO KPUTEPHUSAM, MPEUIOKEHHBIM YYHUTEIEM WIH
c(OpMYITUPOBAHHBIM CAMOCTOSTENHHO.

2) Vhusepcanvhvle KOMMYHUKAMUBHBbLE OCliCMBUs. 00eCneyusam chopmMuposanHocns COYUAIbHbIX
HABLIKOB 00YUAIOWUXCAL.
Oo0menue:

[ BOCHpI/IHI/IMaTI) n (bOPMy.]'II/IpOBaTI) CY)KZIGHI/ISI B COOTBCTCTBUU C YCJ'IOBI/UIMI/I U ucisiMu O6HI€HI/IH;

SCHO, TOYHO, TPAaMOTHO BBIpa)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U NHCbMEHHBIX TEKCTaX, /1aBaTh
MOSICHEHHUSI 110 XO/1y PELICHUs 3a/1a4l, KOMMEHTUPOBATh MOJyUEHHBIH pe3yJbTaT;

. B Xoae OOCYXJEHHUS 3aJaBaTh BOIPOCHI MO CYHIECTBY OOCYXTAaeMOH TeMbl, IpOOIEMBI,
pemiaeMoil 3a7add, BBICKA3bIBaTh WJICU, HAIlCJICHHBIE HA TOUCK PEIICHHS; COMOCTABIATH CBOU
CYXKICHHS C CYKIEHUSMHU JAPYTUX YYaCTHHUKOB JUanora, oOHapy»XUBaTh pAa3IUYHE U CXOJCTBO
MO3UIHI1; B KOPPEKTHOU (hopMe (HOpMyIUpOBaTh PA3HOTIIACHS, CBOM BO3PAKEHUS;

. MPEJCTaBIATh Pe3ylbTaThl pEUICHUS 3aJaud, OHKCIEPUMEHTa, WCCIEJOBAHUS, IPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (hopMaT BBICTYIUICHUS C YY4ETOM 3a/ad MPE3CHTAUH M OCOOCHHOCTEH
ayJIUTOPUH.

CoTpyannuecTBo:
. MIOHUMAaTh W MCHOJb30BaTh MPEUMYILIECTBA KOMAHIHOM W HWHAMBHIyaJbHOM pabOThl mIpH

pelIeHny yueOHbIX MaTeMaTHUYECKHX 3a/1aY;

. MIPUHUMATD 1€JIb COBMECTHOM JEATEIbHOCTH, IMJIAHUPOBATh OPraHU3alMI0 COBMECTHON padoThI,
pacrpenensiTs BUJbl paboT, AOroBapuBaThCs, 00CYKJIaTh MpPOLECC M Pe3ylbTaT padoThl; 0000IIaTh
MHEHUS HECKOJIBKMX JIFOJIEH;

* y4aCTBOBAaTh B IPYMHOBBIX (hopMax paboThl (00CyKIeHHUS, 0OMEH MHEHHUSIMH, MO3TOBBIC IITYPMBI);

* BBITIOJIHATH CBOIO YaCTh pabOThI U KOOPAWHUPOBATh CBOU JACUCTBUS C JPYTUMH YIEHAMH KOMaH/Ibl;
*OLIEHUBATh KAuyeCTBO CBOEr0 BKJIaJa B OOIMIMHA MPOAYKT MO KPUTEPUSM, CHOPMYIMPOBAHHBIM
y4aCTHUKAaMU B3aMMOJEHCTBHUSL.

3) Vuusepcanvhvie pecynamugenuvie oeticmsus obecneuusaom Gopmuposanue cMuliCl08bIX YCMAHOBOK
U JICUSHEHHBIX HABbIKOG TUYHOCMU.

Camoopranmu3anmus:

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH, JITOPUTM peUIeHHs 3afaud (WIM €ro 4acTb), BbIOMpaTh crocod
pemeHust ¢ y4€TOM HMEIOIIUXCS PECYpcOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBaTh H
KOPPEKTUPOBATh BapUaHThI PELIEHUI ¢ yu€TOM HOBOI HHQOPMAIIHH.

CaMOKOHTPOJIb:

. BJIQJIETh CIIOCOOAMHM CaMOIIPOBEPKH, CAaMOKOHTPOJIS IIpoliecca M pe3yibTaTra pelleHUs

MaTeMaTHYeCKOM 3a7a4uM;



. IPEIBUAETh TPYAHOCTH, KOTOpbIE MOTYT BO3HUKHYTh IIpH PpELIEHUWH 3aJaud, BHOCHUTb
KOPPCKTUBBI B ACATCIBHOCTH HAa OCHOBC HOBBIX 06CTOHT€HLCTB, HaflI[eHHBIX OIJ_II/I60K, BBISIBJICHHBIX
TPYIHOCTEH;

° OLCHUBATh COOTBCTCTBHUC PpC3yJibTaTa [ACATCIBbHOCTU MMOCTaBJIICHHOM neim M yCIOBUSM,
OOBICHSTH OPpUYUHBI OOCTHUXXCHUA HJIM HCAOCTHMIKCHHUA LCJIIM, HAXOAWUTb OH_II/I6Ky, AaBaTb OLCHKY
npUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATbHI

OcBoenune yueOHOro Kypca «MartemaTtuka» 11 kimacc Ha mpoduiIsHOM YpOBHE JOJKHO 00ecrednBaTh
AOCTHIKCHUC CIICAYIOIUX NPCIMCETHBIX O6p3,30BaTeJIBHLIX PE3YyIbTATOB:
YucaoBble 1 OyKkBeHHbIE BbIpa:kenusi. Hauajia maTeMaTn4yeckoro aHaJjamsa.

e BBIIIOJIHATH apI/I(i)MeTI/I‘ICCKI/Ie I[ef/’ICTBI/ISI, CoucCTas YCTHBIC U MMCbMCHHBIC HpI/IéMLI, MMPUMCHCHHUEC
BbIYUCIIUTCIIBHBIX yCTpOfICTB; HaxXOJUTh 3HAUCHUC KOpPHA HaTypaJIBHOI;'I CTCIICHU, HCIIOJIb3YyA
pU HEOOXOUMOCTH BBIYUCIIUTEIbHBIE YCTPOICTBA; MOJIb30BATHCS OLICHKOW M MPUKUAKON IpU
MPAKTUYCCKUX pvaéTax; BBITIOJIHATH I[CﬁCTBHSI C KOMILUICKCHBIMHM 4YHCJIaMH, I10Jb30BaTbCs
TreOMETPUUYECKON HHTEpHpeTalueil KOMIUIEKCHBIX YHCEN, B MPOCTEHIINX CIIydasX HaXOAWUThb
KOMIUIEKCHbIE KOPHU YPABHEHUH C IeHCTBUTENBHBIMHU KO3 PHUIIEHTaMHU.

e TMPOBOJUTH MO M3BECTHHIM (hopMyrnaMm U MpaBHiIaM IpeoOpazoBaHUsi OYKBEHHBIX BBIPAKECHUH,
BKJIIOYAIOIIUX CTENEHU U TPUTOHOMETpHUUECKUe (QyHKITIH;

e BBIYHCIATH 3HAYEHUS YHCIOBBIX M OYKBEHHBIX BBIPAXKEHHUI, OCYIIECTBISAS HEOOXOAMMBIE
MOJICTAHOBKH U MpeoOpa3zoBaHusl.

YpaBHeHNSI 1 HEPABEHCTBA

Pemarsn TPUTOHOMCTPHUYCCKUEC YPABHCHUA U UX CUCTCMEI.

CocTaBisATh ypaBHEHUSI U HEPABEHCTBA 10 YCIOBUIO 33Ja4H.

Hcnonp30Bath i NpUOIMKEHHOTO PELIEHHs] YpaBHEHUN U HEPABEHCTB IpauyecKuil METOA.
N306paxaTh Ha KOOPIAUHATHOMN TUIOCKOCTH MHO>KECTBA PEIICHUI MPOCTEUIITNX YpaBHEHUN U UX CUCTEM.
HUcnonp3oBaTh HpI/I06peTéHHI)Ie 3HaHUA WU YMCHHUA B Hp&KTH‘IGCKOﬁ ACATCIIBbHOCTH H HOBCGI[H@BHOﬁ
YKU3HU JUIS TIOCTPOECHUS U UCCIIEIOBAHUS IPOCTEUIINX MATEMATUUECKUX MOJEIIEH.

DOyHKUUH U rPpapuKu

Onpenensth 3HaueHUWE (YHKIUU 1O 3HAUEHUIO apryMeHTa IpU pa3JIMYHbIX croco0ax 3aaHus
INZEINIVIH

CTPOUTH IPaQUKU U3YUYEHHBIX (QYHKIIHH.

OnwuceiBath 1Mo rpaguky U B NMpocTEHIINX ciaydasx nmo (opmylie MoBeJeHHE U CBOMCTBa (pyHKIMIA,
HaxOoJUTh 10 Tpaduky QPyHKIIMK HanOoJIbIlIee U HAUMEHbIIIEE 3HAYCHNUS,

Pemate ypaBHeHUs, MpoCTeHIINe CUCTEMbI YpaBHEHHH, UCTIONIb3Ys CBOMCTBA (DYHKIMHA U X TpadUKOB.

Hcnonp3oBath npuoOpeTéHHbIE 3HAHUS U YMEHHUS B NMPAKTUYECKOW JAEITEIbHOCTH M IMOBCEIHEBHOMN

KHU3HM JUIA ONMCAHHUsI C TOMOIIBIO (YHKIMH pPAa3IMYHbIX 3aBUCUMOCTEW, NPEACTaBICHUS UX

rpaduyecku, s UHTepIpeTaluu rpaduKoB.

I'eomerpus
OnwuchIBaTh B3aMMHOE PACIIOJIOKEHUE MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE, apryMEHTHPOBATh CBOU
CYXKJIEHHUS 00 3TOM PaCIOI0KEHUH.
Pacrnio3HaBath Ha 4epTekax M MOJEISIX MPOCTPAHCTBEHHBIE (DOPMBI.
AHaIM3UPOBATH B MPOCTEHIIUX CIIyYasiX B3aUMHOE PACIOJIOKEHHE 00BEKTOB B IPOCTPAHCTBE.
I/I3o6pa>1<aTb OCHOBHBIC MHOT'OT'PAaHHUKY; BBITIOJIHATE UEPTCKU IO YCIOBHUAM 3aaa4.
Ctpouth ceueHHs KyOa, IPU3MBI, TUPAMUJIBI.
Pemrate CTECPCOMECTPHUICCKUE 3aJadd Ha HaXO0XICHHEC TICOMCTPUYCCKHUX BCIWYUH ()IJ'II/IH, YTJ0B,
TJIOIAEH ).



IIpoBOANTH TOKA3aTENbHBIE PACCYKIACHHS B XO/€ PEIICHUS 3a1au.

Hcnonb30BaTe NMPHOOPETEHHBIC 3HAHMS M YMEHUS B MPAKTUYECKOW AEATEIBHOCTH U TOBCEIHEBHON
KHU3HU JJI MCCIIEOBAHUS HECIOXKHBIX NMPAKTMYECKHMX CUTyallMii Ha OCHOBE H3YYEHHBIX (hopMyn U
CBOWCTB (UTYp, BBIUUCICHUS IUIOMIAACH MOBEPXHOCTEH IPOCTPAHCTBEHHBIX TEN NPU PEUICHUU
MIPaKTUYECKUX 3a1a4.



YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI J1JI51 YHEHUKA

II.A.AnmumoB u ap. AnreOpa ¥ Hadaia matemaTtwdeckoro ananusa 10-11 kmaccel 6a30BbIN H
yriyosennsiii ypoBau M: [Ipocsemnienue 2017 r.,
Artanacsn JI.C. u ap. I'eomerpus 10-11 k. M.: [Ipocemenue, 2017 r.

METOAUYECKHUE MATEPHAJIBI U1 YYUTEJIA

denoposa H.E., Tkauera M.B. AnreOpa u Hauaia MaTeMaTH4IecKoro aHam3a. MeToueckre peKOMEH/IAI N,
10-11 xrmacchbr

b.I'. 3uB. /Ilunakruueckue matepuaisl mo reomerpun 11 10, 11 kmacca. Mocksa.
[Ipoceemienne.2017

INUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://math100.ru/

https:/fipi.ru/
https://ege.sdamgia.ru/

https://statgrad.org/

https://media.prosv.ru/fg/

https://resh.edu.ru/

MATEPHAJILHO-TEXHUWYECKOE OBECIIEYEHUE OBPA30BATEJBLHOIO
MPOLIECCA

YYEBHOE OBOPYJIOBAHMUE

Harnsgaeie mocobusi: MoJenu CTepeoMeTpuiIecKux Quryp;
MynbsTuMeaniiHoe 000py10BaHNE: HHTEPAKTUBHAS J1I0CKa UJIH SKpaH, IPOEKTOP.
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