MKOY «A-Hesckaa COII»

IACOBAHO Y TBEPKHAK)

JInpegrop MKOY «A-HRsckas (

Ot | B |.(
I, LA IBE B

[pukat ot > L85 20488

Pabouyasi mporpamMMa v4e0HOro Kypca ajareopnl

11 kaacca

Ha 2020-2021 yyeOH I T'0J1.

CocTaBIJIAa VYUTEJIbL MATEMATHKH
Pamazanosa 3.T ..




MNOACHUTEJIbBHASA 3AITUCKA.

Pabouas nporpamma no anreOpe u HauanaM aHanu3a st 11 kiacca pa3paboTaHa U COCTaBI€HA B COOTBETCTBUU C (peepaibHbIM KOMIIOHEHTOM
rOCY/IapCTBEHHOT'O CTaHapTa HA4aJbHOTO OOIIEro, OCHOBHOTO OOIIETO M CPEeTHETO (TIOTHOTO0) 001eT0 00pa3oBaHusl.
Pabouas nporpamma pa3zpaboraHa Ha OCHOBE:
e [lpumepHoil mporpaMMbl 00IIE00pa30BaTENBHBIX YUpEeKICHU Anrebpa u Hayana maremartudeckoro aHammsa 10-11 kin./ CocraBurens: T. A.
Bbypmuctposa - M.: [Ipocsemenue, 2009;
e @enepanbHOro 6A3MCHOIO MJIaHa JUIs 00pa30BaTeNIbHBIX YUpekaeHui PO, peanusyonmx nporpaMMsl 0011ero oopa3oBaHus;
e l3meHenuil QenepanbHOro 06a3ucHOro Y4eOHOTo IJIaHA W TNPUMEPHBIX Y4eOHBIX IUIAHOB JJIs1 00pa3oBaTeNbHBIX yupexaeHui Poccuiickoit
denepanuu, pean3yoImpX nporpaMmmsl oomiero oopazoanust ot 03.06.2011 r. Ne 1994;
JUis peanu3aiii MporpaMMHOTO COJIEP>KAaHUS UCTIONb3YeTCs CIEAYIONMN ya1eOHO-METOANYECKUH KOMILIEKC:
1. Amumos III A, Komsarua FO M u np. AnreOpa m Havana aHanusa : YueOHuK s 10-11 k1. oOmeoOpa3oBaTenbHBIX yupexxacHui/ M.:
[Ipocsemenue, 2012.
2. TI'puropsesa I'.U. . IloypouHoe miaHupoBaHue 10 ajaredpe v Hadanam aHanusa 11 ki k yue6uuky Anumos I A, Komnsirun 1O M u np.
MznarensctBo «Yuurtens» 2008 r Bonrorpas.
3. Uenes B.M., Caaksn C M. lunaktuueckue marepuaisl. AnreOpa u Hadana aHanusa 11 ki ./ M.: [Ipocsewenue, 2007.

MECTO NPEAMETA B BASUCHOM YUEBHOM ILJIAHE
Cornacao denepanpbHomMy 0a3ucHOMY ydeOHOMY IUIaHY Ui 00pa3oBaTeNbHBIX yupexaeHui Poccuiickoit denepanuu s 00sS3aTEIBHOTO
M3y4YeHUs MAaTEeMaTHUKHU Ha 3Tare cpeiHero (MOJHOT0) o0Iero 0opa3oBaHusi OTBOJUTCS He MeHee 280 4acoB 13 pacuera 4 yaca B HEJIEIIO.
MuHMManbHOE KOJTMYECTBO YaCOB MPENoAaBaHusl anreOpbl U Hayal MaTeMaTHieckoro aHaiamn3a B 11 kimacce 2 yaca B HEJIEIIO.
B ocHoBe mporpaMMBbl JICKAT HNPUHIMIIBL: CANMHCTBA, MPECMCTBCHHOCTH, BApUAaTHUBHOCTH, CUCTCMHOCTH. Kpr CTPOUTCA HaA HHIIyKTI/IBHOfI
OCHOBE C TIPHUBICYCHUEM JIEAYKTHUBHBIX paccykIeHuil. TeopeTHueckuid maTepuan Kypca H3JaraeTcs Ha HarisSIHO-UHTYUTHUBHOM YpPOBHE,
MAaTEMATUYCCKHUEC METOAbI 1 3aKOHBI Cl)OpMYJ'II/Ip}/IOTCﬂ B BUJIC IIPAaBUJI U TCOPEM.

OBLIAA XAPAKTEPUCTUKA YYEBHOI'O IIPEIMETA

[lpu wm3yuenun Kypca anreOppl M Hayajga aHajiu3a Ha 0a30BOM YpOBHE MPOAOIDKAIOTCS W IOIYy4alOT Pa3BUTHE COJEpXKATelbHbIC JMHUH:
«Anzeopa», «@yukyuuy, «Ypasuenus u HepageHcmea», «nemenmvl KOMOUHAMOPUKU, MEOPUU GEPOAMHOCHEN, CIMAMUCMUKU U JI02UKUY,
BBOJUTCS JInHuA «Hauana mamemamuueckozo ananuza». B paMkax ykazaHHBIX COAEP)KATEIbHBIX JMHUI peIlatoTCs CIEIYIOIME 3aJauu:

cUCTeMaTH3allksl CBeIEHUH 0 YKciax; U3ydeHHe HOBBIX BUJIOB UM CIIOBBIX BBIPAXKEHUH U (DOPMYIT; COBEPLIEHCTBOBAHUE MPAKTUYECKUX HABBIKOB U
BBIYMCITUTENIEHOW KYJAbTYpPBI, PAcIIMPEHHE W COBEPIICHCTBOBAHWE alNreOpanveckoro ammapara, cpOpMHpPOBAHHOTO B OCHOBHOHW MIKOJE, U €ro
IIPUMEHEHHE K PEILIEHUI0 MaTeMaTHUeCKUX U HeMaTeMaTHYeCKUX 3a/1a4;



paclumpeHne U CUCTeMaTHU3alus 00X CBeIeHUH 0 (DYHKIUAX, TOMOJHEHHUE KJIacca U3 yd4aeMbIX GYHKINN, HIUTFOCTPALUS IMPOTHI IPUMEHEHUS
(GyHKIUHN A7 OMCAHUS U U3YyYEHHS peabHbIX 3aBUCHMOCTEN;

pa3BUTHE MPEACTABICHUN O BEPOSATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSX B OKPYXKAIOIEM MUPE, COBEPLICHCTBOBAHNE UHTEIUIEKTYaJIbHBIX
U PEYEBbIX YMEHM ITyTeM 00OraleHns MaTeMaTHYEeCKOI0 S3bIKa, Pa3BUTHS JJOTHUECKOTO MBIIUICHMUS,

3HAKOMCTBO C OCHOBHBIMH UJECSMU U METOJAMHU MaTeMaTUYECKOrO aHAJIA3A.

Hean

M3ydyeHne MaTeMaTUKU B CTapIlel 1kosie Ha 0a30BOM YpPOBHE HAIIPABICHO Ha JIOCTUXKCHUE CIIETYIOIIMX LEIeH:
e ¢dopmupoBaHHe NpeACTaBJIeHUI 0 MATEMAaTHKE KaK YHUBEPCAIbHOM SI3bIKE HAyKH, CPEJICTBE MOJCIUPOBAHUS SIBIICHUN U MIPOLIECCOB, 00 UlIeAX U
METOJaX MaTeMaTHKH;
e pa3BHTHE JIOTMUECKOTO MBIIUICHHUS, MPOCTPAHCTBEHHOTO BOOOPAXEHHS, aJTOPUTMUYECKOW KYJAbTYpPbl, KDUTUYHOCTH MBIIUICHHS Ha YpPOBHE,
HE0OXOJMMOM JJIs1 OOy4eHHs B BBICIIIEH IIKOJIE IO COOTBETCTBYIOLICH CHEUalbHOCTH, B Oyaylel mpoecCHOHaNbHOMN e TebHOCTH;
e OBJaJleHHe MAaTeMaTHYeCKMMH 3HAHMAMM M YMEHHUSIMH, HEOOXOJAWMBIMH B TIOBCEJHEBHOW JKM3HHM, [UIS HW3YYCHHS IIKOJBHBIX
€CTECTBEHHOHAYYHBIX JUCIUIUIMH Ha 0a30BOM ypOBHE, JJIsl TIOJy4eHHUs oOpa3oBaHUs B OOJIACTSX, HE TPEOYIOIMX YriryOJIEHHOW MaTeMaTHYeCKOU
IIOATOTOBKH;
e BOCNHTAHME CPEJCTBAMHM MAaTEMAaTHUKHU KYJIbTYphl JUYHOCTU: OTHOIUEHHS K MaTEMaTHKE KaK 4acTH OOIICUEIOBEUECKON KyJIbTYpbl: 3HAKOMCTBO C
HCTOpUEH Pa3BUTUSI MATEMATHKHU, HBOJIIOLIMEH MaTeMaTHYECKUX UEH, TOHUMaHUsI 3HAYUMOCTH MaTeMaTUKH JJis1 OOIIECTBEHHOTO Mporpecca.

OBHIEYYEBHBIE YMEHUS, HABBIKU U CIIOCOBLbI IEATEJIBHOCTH

B xome ocBoeHHMs coaepikaHUsS MaTEMAaTHYECKOro OOpa30BaHMs ydallMecs OBIIAJIEBAIOT Pa3HOOOPA3HBIMHU CIIOCOOAMU JESATEIBHOCTH,
MPUOOPETAIOT M COBEPIICHCTBYIOT OIBIT:

MTOCTPOCHUS ¥ UCCIICOBAHUS MaTEMAaTHUECKUX MOJICIICH JIJIsl OITMCAaHUsI M PEIICHHS MPUKIIAIHBIX 3a/1a4, 3a7a9 U3 CMEKHBIX TUCITUTIIINH;

BBIMIOJTHEHHS] U CAMOCTOSITEIILHOTO COCTABJICHUS AITOPUTMUUYECKUX TIPEAMUCAHUN U HHCTPYKIIMH Ha MaTeMaTUUYECKOM MaTepHuale; BhITOTHEHUS
pacyeToB MPAKTHUYECKOTO XapakTepa; UCIOJIb30BaHUS MAaTeMaTHUYeCKUX GOPMYT U CAaMOCTOSTENBHOTO COCTaBIeHUs (DOPMYIT Ha OCHOBE 0000IICHUS
YaCTHBIX CITy4aeB U SKCIIEPUMEHTA;

CaMOCTOATENHbHOM pabOThl ¢ UCTOYHUKAMU HH(POpPMALUU, OOOOIICHUS U CUCTEMATU3AIMHU MOTYYeHHONH MH(pOpMAllUU, MHTETPUPOBAHUS €€ B
JIMYHBIA OITBIT;

MIPOBEJICHUS JOKA3aTEIbHBIX PACCYKICHUH, JIOTHUECKOTO OOOCHOBAHMS BBIBOJIOB, Pa3MUCHUS JTOKA3aHHBIX M HEIOKA3aHHBIX YTBEPIKICHHUIA,
apTyMEHTHPOBAHHBIX U YMOIIMOHAJIBHO YOSAUTENBHBIX CY)KICHUH;

CaMOCTOSTEILHOW U KOJUICKTUBHOM JICATEIBHOCTH, BKIFOUCHHS CBOMX PE3YJIBTATOB B PE3YAbTaThI PA0OTHI IPYIITBI, COOTHECCHHE CBOSTO MHEHUS
C MHEHHUEM JPYruX YUaCTHUKOB y4€OHOIO KOJIJIEKTHBA U MHEHHEM aBTOPUTETHBIX HICTOYHUKOB.



TPEBOBAHHUSA K YPOBHIO ITIOAI'OTOBKHU BbIITY CKHUKOB
B pe3yabTaTte m3ydyeHusi MaTeMaTHKH Ha 0230BOM YPOBHe YYeHHUK J0/KEH

3HATH/IOHUMATh

3HAUYCHUE MaTeMaTHUYECKOM HayKH JUIA PCHICHUS 3ada4, BOZHUKAONMX B TCOPUU U IMPAKTHUKE; NIMPOTY U B TO KE€ BPEMA OIrpaHUYCHHOCTH
MNPpUMCHCHUA MAaTEMATUICCKUX MCTOJO0B K aHAJIN3Y U UCCIICAOBAHUIO ITPOLECCOB U SIBJICHUH B IIpupoac u O6IJ.[CCTB€;

3HAUYE€HHUE NPAKTUKU U BOMPOCOB, BOSHUKAIOIMX B CaMOM MaTeMaTUKe JUid (GOPMUPOBAHUS U PA3BUTUS MATEMaTHYECKON HAayKH; UCTOPUIO
pa3BUTUSA [IOHATHS YUCIIA, CO3JAaHU MATEMAaTUYECKOIO aHAJIN3a, BOSHUKHOBEHHUS U Pa3BUTUS TCOMETPUY;

YHHUBEpCaJIbHBIN XapaKTep 3aKOHOB JOTMKH MaTEeMaTHUYECKUX PACCYXACHHM, UX TPUMEH UMOCTh BO BCEX O0JIACTSIX YEIOBEUECKOU IEATENbHOCTH;
BEPOSITHOCTHBIM XapaKTep pa3INYHbIX ITPOLIECCOB OKPYKAKOLIEr0 MUPA;

AJI'EBPA

yMeTb
BBIOJHATh apu(METHUYECKHe JEHCTBUs, couyeTas YCTHbIE M MUCBMEHHBbIC IPUEMBI, MPUMEHEHHE BBIYMCIUTENBHBIX YCTPOMCTB; HAXOIUTh
3HAYCHWs] KOPHS HATypalbHOW CTENEHHW, CTENEHH C palUOHAIBHBIM IIOKaszarejeM, Jiorapudma, HCHONB3ysd IPH HEOOXOJMMOCTH
BBIUMCIIUTENIbHBIE YCTPONCTBA; M0JIb30BATHCS OLEHKON U IPUKUIKON IIPU NPAKTHUYECKUX pacyeTax;

IIPOBOAUTH IO U3BECTHHIM (hOpMyllaM M MpaBUiIaM MpeoOpa3oBaHUsi OYKBEHHBIX BbIPAKEHUMN, BKIIOYAIOIIMX CTEIEHU, PaIuKaJIbl, JJOrapudMbl 1
TPUTOHOMETpUYECKHUE PYHKINU;
BBIYHCIIATH 3HAUCHUS YHCIIOBBIX M OYKBEHHBIX BBIPAYKEHUI, OCYILIECTBIISAI HEOOXOAUMBIE MTOICTAHOBKH U MTPE0Opa30BaHNUS;

HUCIIOJIB30BAaTh HpI/IO6pCTeHHI>I€ 3HAaHUA U YMCHUS B HpaKTquCKOﬁ ACATCIIBHOCTH U ITOBC eﬂHeBHOﬁ KHU3HU I

MPaKTUYECKUX pacyeToB Mo ¢opMynam, BKIItouas GopMyibl, CoJEpKalme CTeTeHH, palKalbl, Jorapu(mbl 1 TPUTOHOMETpHUYECKUE PYHKIINH,
UCIIOJNIB3YS MPU HEOOXOAUMOCTH CIIPAaBOYHBIE MaTEPHAIIbI U MMPOCTEHIIME BEIYUCIUTENBHBIE YCTPONCTBA;

OYHKIUU U T'PAOUKHU

yMeThb

OIIpeeNATh 3HaYeHNe (PYHKINHU 10 3HAYCHHUIO apTYMEHTA IPH Pa3InYHbIX CIIOCO0ax 3a1aHus QYHKIUH;

CTPOUTH rpaduKH N3Y4ECHHBIX PYHKIUH;

OIHCHIBATH IO TpapUKy U B IPOCTEHIIMX CIydasx mo Gopmylie MoBeIeHUE U CBOMCTBA (PYHKIMI, HAXOAUTH MO rpaduKy GyHKIIMH HauOOIbIIIe
¥ HAaNMCHbIIME 3HAYCHHUS,;

pelaTh ypaBHEHHUs, MPOCTENIINE CUCTEMbl ypaBHEHUH, UCTIONIb3Ys CBOMCTBA QYHKIIMN U X rpaUKOB;



HCIIOJIB30BaTh HpHOGpCTCHHLIC 3HAHHUA U YMCHHS B HpaKTI/I‘-ICCKOI‘/’I JIESITEILHOCTH U IIOBCEIHEBHOM KU3HU JJIS:

OIMCAHUS C TOMONIBIO (YHKIUN PA3INYHBIX 3aBUCUMOCTEH, PEICTaBIeHUs UX TpapuuecKu, HHTEPIpeTalun IpaprKoB;

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

yMeThb
BBIYHCIISTH TIPOM3BOTHBIE M IEPBOOOPA3HBIE AJIEMEHTAPHBIX (PYHKIUH, HCIIOJIB3YS CIIPABOYHBIE MATEPHAIIBL;

HCCJIICAOBATL B HpOCTeﬁHMX clIydasax (I)YHKI_II/II/I Ha MOHOTOHHOCTBb, HAaXOAUTHb HauOOJIbIIIME U HAMMCHbBIIME 3HAYCHUS (bYI{KHHﬁ, CTPOUTH
Fpa(bI/IKI/I MHOI'OYJICHOB U HpOCTeﬁHMX paliuOHaJIbHBIX (I)YHKL[HI’I C UCIIOJIb30BAHHEM allllapaTa MaTEMAaTUYCCKOTO aHaJINn3a,

BBIYUCIISITH B MPOCTEHIIMX CITydasx IJIOUAAM C UCTIOJIb30BaHUEM MTEPBOOOPA3HOM;

HCIIOJIB30BaTh HpI/IO6peTCHHBIe 3HAaHUA U YMCHHS B HpaKTquCKOﬁ JCATCIIBHOCTHU U HOBCGHHGBHOﬁ KHU3HU TJIA:
peuicHu TMPUKIIAAHBIX 3ada4, B TOM YHUCIIC COLNUAIIBHO-3KOHOMHYCCKHUX H (bl/IBI/II-IeCKI/IX, Ha HaWOOJbIIME M HAaMMEHBLIIE 3HA4YCHHUA, Ha
HaXOXACHUC CKOPOCTH U YCKOPCHHA,

YPABHEHUS U HEPABEHCTBA

yMeTb
pelarb paluoOHaJIbHbIE, I[IOKa3aTelbHbIE U JIOTApU(PMUYECKHE YpaBHEHHUS M HEPABEHCTBA, MPOCTEHIME HppalUOHAIbHBIE U
TPUTOHOMETPUYECKUE YPAaBHEHMUSI, UX CHCTEMBI;

COCTaBJIATh YPaBHEHHUS U HEPABEHCTBA 110 YCIOBUIO 33/1a4u;
MCITI0JIb30BATh I MPUOIMKEHHOTO PEIICHHS YpaBHEHU U HEPaBEHCTB rpapuuecKuil MeToI;
n300pakaTh Ha KOOPAMHATHON MJIOCKOCTH MHOXECTBA PEUICHUH MPOCTEUIINX YPaBHEHUH U UX CUCTEM;

HCIIOJIB30BaTh HpI/IO6peTeHHI)I€ 3HAaHHA U YMCHHUS B HpaKTI/I‘{eCKOﬁ JACATCIIBHOCTHU U ITOBC GHHGBHOfI KHU3HU OJIA:
MOCTPOCHUS U UCCICAOBAHUA HpOCTGﬁHIHX MaTCEMAaTHYCCKUX MOI[eJ'IeI\/'I;

3JIEMEHTbI KOMBUHATOPUKH, CTATUCTUKH U TEOPUU BEPOSITHOCTEN

yMeThb
pemaTh MpocTeiime KOMOMHATOPHBIE 3a7]a4l METOOM Iepedopa, a TAaK)Ke C UCIOJIb30BAHUEM U3BECTHBIX (OPMYIT;
BBIYUCIISITH B IPOCTEHMIIMX CITydasix BEPOSATHOCTH COOBITUI Ha OCHOBE MOJCUETA YHCJIA U CXOJIOB;

HCIIOJIB30BAaTh HpI/IO6peTeHHBIe 3HAHUA U YMCHHS B HpaKTquCKOﬁ JACATCIIbHOCTHU U HOBCGI[HGBHOI‘/'I KHU3HU I
aHalin3a p€ajbHbIX YHCJIOBBIX JaHHBIX, TPCACTABJICHHBIX B BUJC JUArpaMM, Fpaq)HKOB;



° aHalIn3a I/IH(I)OpMaI_II/II/I CTAaTUCTHUYCCKOTO XapaKTepa.

COJEPKAHUE KYPCA AJI'EBPbBI
N HAYAJI MATEMATHYECKOI'O AHAJIN3A

1. IloBTOpenue kypca 10 kaacca (2 yaca)

OcHogHble yenu:.

e (opMupoBaHUE IPEICTABICHHH O IETIOCTHOCTH U HETIPEPHIBHOCTH Kypca anreOpsl;

e OBJAJICHUE YMEHHEM O0OOIIEHUs U CUCTeMaTHU3allK 3HAaHUM [0 OCHOBHBIM TeMaM Kypca anreops! 10 kiacca;

® DPa3BHUTHE JIOTHYECKOTI0, MATEMAaTUYECKOTO MBIIIIEHUS U HHTYUIIUHU, TBOPUECKUX CIIOCOOHOCTEN B 00J1aCTH MaTeMaTHKH.

2. IlpousBoaHas u eé reomeTpruyeckuii cMbicJ (14 yacoB)

[IpousBoanas. [Iponssoanas crenennoit pynkuu. [pasuna quddepennmpoBanus. [Ipon3BoHbIE HEKOTOPHIX 3JIEMEHTAPHBIX (DYHKITHA.
['eoMeTpuyeckuii CMBIC TPOU3BOIHOM.

OcHogHble yenu:

e (opmupoBaHUe MOHATHI O MTHOBEHHON CKOPOCTH, O KaCaTEIbHOMU K TUIOCKON KPUBOH, O KacaTeIbHOU K rpaduKy PyHKIIHH, O TPOU3BOTHOM
(GyHKIUHU, 0 PU3NYECKOM CMBbICIIE TPOU3BOJIHOM, O TEOMETPUUYECKOM CMBICIIE TPOU3BOJIHOM, O CKOPOCTHU U3MEHEHHUSI PYHKLIUHU, O Tpeierie
(GyHKLIMHY B TOUKE, O AUpPepeHIIIpOBaHUN, O TPOU3BOIHBIX 3JIEMEHTAPHBIX (DYHKIIHIA;

e (opmupoBaHHE YMEHUS HCIIOJIb30BaTh aJITOPUTM HAX0XKJACHUS IPOU3BOIHOM 3JI€MEHTaPHBIX (YHKIIMI MPOCTOTO U CIOKHOTO apTyMEHTa;

® OBJaJICHUE YMEHUEM HaXOJUTh MPOU3BOAHYIO JIF00O0M KOMOWHAIIMY 3JIEMEHTAapHBIX (PYHKIIUIA;

e OBJIAJICHHE HaBBIKAMH COCTABIICHUS YPAaBHEHUS KacaTeIbHOM K TpaQuKy (GYHKIUU TIPHU JOMOTHUTEIBHBIX YCIOBUAX, HAX0KCHHS YIIIOBOTO
K03 PUIEHTa KacaTeIbHOMN, TOUKH KaCaHHsI.

B pezynomame usyuenua memul yuaujuecs 0014CHbL:
3HaAMb:
® TMOHATHE MPOU3BOAHON PYHKIINHU, (HPU3UIECKOTO U TEOMETPHUIECKOTO CMBICTIA MPOU3BO THOM;
MOHSATHE MPOU3BOIHOM CTENEHU, KOPHS;
npaBuiia qudGepeHIupoBaHus;
(hopMyIIBI MPOU3BOIHBIX AJIEMEHTAPHBIX (PYHKITU;
ypaBHEHHUE KacaTeJIbHOU K rpaduKy QyHKLINU;
AJITOPUTM COCTABJIEHUS ypaBHEHUS KacaTEIbHOM;
ymems.
®  BBIUKCIATH IPOU3BOJIHYIO CTENIEHHON QYHKIIMU U KOPHS;



HaXOJUTbh MPOU3BOJHBIE CYMMBI, pa3HOCTH, IPOU3BEACHUS, YACTHOTO;
MIPOU3BOJIHBIE OCHOBHBIX AJIEMEHTAPHBIX (QyHKITHI;

HaxOJUTbh IPOU3BOIHBIE AJIEMEHTAPHBIX (PYHKIIM CI0KHOTO apryMEHTa;
COCTAaBIIAITh YPaBHEHHE KAacaTeIbHOU K rpauKy QYHKIIMH IO aJTOPUTMY;

3. [IpuMeHeHUE MPOU3BOIHOI K Hcc/ie10BaHUIO pyHKu M (14 yacoB)

Bospactanue u yosiBanue Qpynkuuii. Jxkcrpemymsl pynkuuu. [Ipumenenne npon3BoaHON K mocTpoeHuto rpadukos pyHkiuii. Hanbomnbinee u
HaWMCHbINCe 3HAYCHUS QYHKIMH. Bemykinocts rpaduka. Touku neperuoda.

OcHogHble yenu.

e (opmupoBaHHe MpeACTABICHUN O MPOMEKYTKAX BO3pacTaHUs U yObIBAaHUS (PYHKIIHH, O IOCTATOYHOM YCIIOBUU BO3pacTaHUs (PYHKIIUH, O
MPOMEKYTKaX MOHOTOHHOCTH (DYHKIIMH, 00 OKPECTHOCTH TOUKH, O TOUKaX MAKCUMyMa U MUHUMYMa (YHKIIHH, O TOYKAX YKCTPEMyMa, O
KPUTHYECKHUX TOUKAX;

e (opmupoBaHUE YMEHUS CTPOUTH ICKU3 rpadrika QyHKIIMH, €CITH 3aJIaH OTPE30K, 3Ha4Y eHHS (PYHKITUU Ha KOHIIAX 3TOTO OTPe3Ka U 3HAK
MIPOM3BOTHON B HEKOTOPHIX TOUKaX (PyHKIINH;

® OBJaJICHHE YMEHUEM IPUMEHSTH IPOU3BOIHYIO K UCCIIEIOBAHUIO PYHKIIUIA U TOCTPOCHUIO TPaHKOB;

® OBJIaJICHUE HABBIKAMU HCCIIEA0BATh B MPOCTEHIIMX CiTydasx (PYHKIIMM HA MOHOTOHHOCTbH, HAXOIUTh HAaHOOJIbIICe U HAUMEHBITICe 3HAYCHUS
(yHKIUH, TOYKH TIepernda i HHTEPBaJIbl BBEITYKIOCTH.

B pe3ynomame uzyuenus memul yuauguecs 00JMHCHbL:
3HAMb:

® T[IOHSATHE CTAIIHOHAPHBIX, KPUTUUECKHUX TOUYEK, TOUEK IKCTPEMYMA;

® KaK MPUMEHATH MPOU3BOJIHYIO K HCCIIEIOBAaHUIO (DYHKIINH U MOCTPOSHUIO IPpapUKOB;

® KaK MCCJIEIOBATh B IPOCTEHIIMX ClTydasx (PyHKIIMM Ha MOHOTOHHOCTbH, HAXOJUTh HAMOOJIbIIICE U HAUMEHbBIIIee 3HAaYCHUS PYHKITUH;

ymems.
® HAaXOJUTh HHTEPBAIBI BO3PACTAHMS U YOBIBaHUS (DYHKITUI;
® CTPOWTH ICKU3 IpaduKa HeTPEPHIBHOW (DYHKIIUHU, ONTpeIeIEHHOM Ha OTPE3KE;
® HAaXOJHUTh CTAIIMOHAPHBIC TOYKU PYHKIIUH, KPUTHIECKUE TOYKU U TOYKH IKCTPEMYMa;
® TIPUMEHSTH IPOU3BOAHYIO K UCCIEAOBAHUIO GYHKIIUNA U TTOCTPOCHHIO rpaduKOB;
® HaAXOAWTh HAaMOOJIbINICe M HAUMEHBIIee 3HaUYeHUE (YHKIIUH;
e paboTaTh C y4eOHUKOM, OTOMPATh U CTPYKTYPUPOBATH MaTEPHAIL.



4.

IlepBooOpa3nasi u maTerpaj (13 yacon)

[TepBooGpa3nast. [IpaBuna HaxoxaeHus mepBooOpa3HbIX. [Lmomans KpUBOIMHEHHOM Tpaneuu U HHTerpaj. Beraucienne naTerpanos. Berancienmne
IUIOLAJICH C IMMOMOILBIO HHTErPAJIOB.
Ocnosnvle yenu:

(dhopMupoBaHHE MPEJCTABICHUIA O MEPBOOOPA3HOI PYHKIIMH, O CEMEICTBE MepBO0OPa3HBIX, 0 AU hepeHIIMPOBAHNN U HHTETPUPOBAHUH, O
TabnuIe MepBOOOPa3HBIX, O MPABUIIAX OTHICKAHUS IEPBOOOPA3HBIX;

(opMupoBaHHE YMEHUH HAXOAUTh JUIs QYHKIIMU [1€pBOOOPa3HYt0, rpaduK KOTOPOH MPOXOAUT Yepe3 TOUKY, 3aJaHHYI0 KOOpAUHATAMU;
OBJIAZICHHE YMEHUEM HAaxXOAUTH ILJION@Ab KPUBOJIUHENHHOM Tpanennu, orpaHiueHHoN rpadukamu pyHkuuil y = f(x) n'y = g(x),
OTrpaHHYEHHOM NPSIMBIMU X = a. X = b, ocbto OX u rpadukoM y = h(x).

B pe3ynomame u3zyuenua memoi yuaujuecs 0014CHbL:

3HANnbs.

MOHSTHE TepBOOOPa3HON, MHTETpaa;
MIpaBUJIa HAXOXKJCHHS IEPBOOOPA3HBIX;
Ta0IUITy TTIepBOOOPA3HBIX;

dbopmyny Herotona— Jleitbuua;
MpaBUJIa UHTETPUPOBAHMS,

ymems:
® IPOBOJIUTH MH(OPMALIMOHHO-CMBICIOBON aHAJIN3 TPOYUTAHHOTO TEKCTa B yUeOHUKE, y4aCTBOBATh B AMAJIOTe, TPUBOAUTH IPUMEPHL;

APTYMECHTHUPOBAHO OTBEYATh HA ITOCTABJICHHBIC BOIIPOCHI, OCMBIC/IINBATDH OIIMOKH M UX YCTPAHSTD,

JIOKa3bIBaTh, YTO JaHHAas (PYHKIIUS SBISETCS IEPBOOOPA3HOM ATl APYTroi JaHHOM (PYHKIINH;

HAXOJUTh OJIHY U3 MEePBOOOPA3HBIX IS CYMMbI ()YHKIUN U TPOU3BEACHUS (PYHKIIUU HA YUCIIO, UCIIONIb3YS CIIPAaBOYHBIE MAaTEPHUATIBI;
BBIBOJIUTH IIPAaBUJIa OTHICKAHUS IEPBOOOPA3HBIX;

M300pakaTh KPUBOJIMHEHHYIO Tpanenuio, OrpaHiYeHHYIO rpauKaMu 3J1eMEHTapHBIX (PYHKIIHI;

BBIYUCIISTh MHTETPAJ OT 3JIEMEHTapHOU (PyHKIIMU MPOCTOro aprymeHTa no ¢opmysne  HproroHa JleitbHuIa C MOMOLIBIO TaOIUIIBI

MepBOOOPA3HBIX U MPABUI UHTETPUPOBAHUS;

BBIYUCIISITH TUIOMIAIb KPUBOJIUHEHHOM Tparelnu, OrpaHMYeHHON MPSAMBIMU— X = a, X = b, ocbto OX U rpagkoM KBaJIpaTH4HON QYHKIINH,
HAXOJUTh IJIONAb KPUBOJIMHEHHOM Tpanenuu, orpaHiueHHON mapadonamu;

BBIYHCJIISITh MYTh, IPOUJACHHBIN TEJIOM OT Hayajla ABUAKEHHS JO OCTAHOBKH, €CJIM U3BECTHA €r0 CKOPOCTb;

MPEJIBUICTH BO3MOXKHBIE TTOCJIEACTBUS CBOUX JICHCTBUI;

BJIQJIETh HABBIKAMU KOHTPOJISl U OLIEHKHU CBOEH JIESITEIbHOCTH.



5. djieMeHTbI KOMOMHATOPUKH (5 YacoB)
TabanuHoe u rpaduueckoe npeacTapieHne TaHHbIX. UNCIIOBbIE XapaKTEPUCTUKHU PAJOB 1A HHBIX.
Ioouepénuplii 1 OAHOBPEMEHHBI BEIOOP HECKOJIBKUX 3JIEMEHTOB U3 KOHEYHOTO MHOXKeCTBA. DOpMYIIbI YKciia IEpecTaHOBOK, COUETaHHH, pa3Melie HUil.
Pemenne komOmHaTOpHBIX 3a1a4. Dopmyna buroma HetoTona. CBolicTBa OMHOMHUHANBHBIX KO3 purmentoB. Tpeyronsauk Ilackams.
OcHogHble yenu:
e (bopmupoBaHuUe NpeACTaBICHU O HAYUHBIX, JOTHYECKUX, KOMOMHATOPHBIX METO/IaX PEIIeHUs MaTEeMaTUYECKUX 3aa4;
¢ (bopmupoBaHUEe yMEHHS aHAIU3UPOBATh, HAXOAUTH PA3IMYHbIE CIIOCOOBI PEIICHUS OJJHOM U TOM ke 3a7auu, AeJIaTh BHIBOJIbI,
® pa3BUTHE KOMOMHATOPHO-JIOTUYECKOTO MBIIUICHHUSL.
B pezynomame usyuenua membul yuaujuecs 00a4CHbL:
3HAMb.
® IOHTHE KOMOMHATOPHOM 3a1a4u U OCHOBHBIX METO/IOB €€ pelieHus (IepeCTaHOBK U, pa3MeElIeHuUs1, COYeTaHUs 0e3 TOBTOPEHUS U C
MTOBTOPEHUEM);
® [IOHATHE JTOTHUYECKOM 3aauH;
e IpUEMBI PEIICHUST KOMOMHATOPHBIX, JJOTHUECKHX 3a7a4;
®3JIeMEHTHI Ipa)OBOTr0 MOJEINPOBAHHS,
ymemn.
® JCTIOJIb30BaTh OCHOBHBIE METO/IbI PEIICHUS KOMOMHATOPHBIX, IOTUYECKUX 3a]1aY;
e pa3pabaThiBaTh MOJEIN METOIOB PeIIeHU 3a7a4, B TOM YHCIIE U MIPHU MOMOIIM TpadOBOro MOACTHUPOBAHUS;
e IEPEXOAUTH OT UJEH 3aJ]a4l K aHAJIOTUYHOM, 60siee MpocToi 3a7aue, T.€. 0T OCHOBHOM ITOCTaHOBKH BOIIPOCA K CXEME;
® ICHO BbIpaXkaTh pa3pabOTaHHYIO UJICIO 3aJaUH.

6. Dy1eMeHTHI TEOPUH BePOSITHOCTEH (SUacoB).

7. Cratuctuka (3 yaca)
DJeMeHTapHbIE U CIOXKHBIE COOBITHS. PaccMoTpeHue ciTydaeB: BEPOSITHOCTh CYMMBI HECOBMEC THBIX COOBITHH, BEPOSITHOCTD MPOTHUBOIIOIOXKHOTO
coObIThs. [ToHATHE O HE3aBUCHMOCTH COOBITHI. BEposATHOCTH M CTaTHCTUYECKAS YACTOTA HACTYIICHHS COOBITHS, CITydaliHbIC BEJIMYUHEI,
LIEHTpaJbHbBIC TEHACHIINU U MEPHI pa3Opoca. Perenue npakTuueckux 3a/1a4 ¢ IpUMEHEHNE BEPOSATHOCTHBIX METOIOB.
Ocnosnvle yenu:

e (opMHpOBaHUE MTPEACTABICHUS O TEOPUHU BEPOITHOCTH, O MOHSATHUSIX: BEPOITHOCTh, HCIBITAHKE, COOBITHE (HEBO3MOXHOE U JJOCTOBEPHOE),

BEPOSITHOCTH COOBITHI, 00 TMHEHHE U TIepECeUEHUE COOBITHM, CIEACTBUE COOBITHUS, HE3aBUCUMOCTh COOBITHI;
¢ (bopmupoBaHUE YMEHHS BBIUUCISATH BEPOSATHOCTH COOBITHIA, OTIPEICIISITh HECOBMECTHBIC U TIPOTHBOTIONOKHEIC COOBITHS;
® OBJIAJICHUE YMEHUEM BBITIOJIHATH OCHOBHBIC ONIEPAIMH HAJ COOBITUSIMU;



¢ OBJIaZICHUC HABBIKAMU PCHICHUA NPAKTUUYCCKUX 3a/1a4 C MPUMCHCHUCM BEPOATHOCTHBIX M ETO/IOB.
Bpe3yﬂbmame usyuenusi memaol ydauiueci 00JI)ICHBL:

3HaAMb:
MOHSTHUE BEPOSATHOCTH COOBITHIA;
MOHSTHE HEBO3MOKHOTO M TOCTOBEPHOTO COOBITHS;
MOHSATHE HE3aBUCUMBIX COOBITHIA;
MOHATHE YCIOBHON BEPOSATHOCTHU COOBITHIA;
® TIOHSTHE CTATUCTUYECKOM YaCTOTHI HACTYIUICHHS COOBITUI;
ymemsy:
® BBIUUCISATH BEPOSTHOCTH COOBITHIA;
® OIpeeNsaTh PABHOBEPOSTHBIE COOBITHUS;
BBINTOJIHATH OCHOBHBIE OIE€paIliy HaJl COOBITUSAMU;
JIOKa3bIBaTh HE3aBUCUMOCTb COOBITHIA;
HaXOJUTh YCIOBHYIO BEPOSITHOCTb;
penaTh NPaKTUYECKUE 3a/1a4u, IPUMEHSIS METO/Ibl TEOPUHU BEPOATHOCTH.

7. AToroBoe mMoOBTOpPeHHE Kypca ajreopbl U Haya anaausa (124acoB).
OcCHOBHBIE 11€J1U:
e 0000IIeHNE U CUCTEMATHU3alIMs Kypca anreOphl M Hadal aHAIN3a,
e CO3JIaHUE YCIOBUM IS TUIOJOTBOPHOIO y4acTHsl B TPYNIIOBOM paboTe, i GOPMUPOBAHUS YMEHHUS CAMOCTOSITENIbHO U MOTHBHUPOBAHHO
OpTraHHU30BbBIBATH CBOIO ACATCIbHOCTD,
e (opmupoBaHue MpeaCTaBICHUM 00 HAEIX U METO/IaX MaTeMaTUKH, 0 MAaTEMAaTHUKE KaK CPEJICTBE MO ICTUPOBAHUS SIBICHUN U MPOIIECCOB
® pa3BUTHE JIOTHYECKOTO U MATEMATHYE€CKOTO MBIIUICHUS, UHTYUIINH, TBOPUECKUX CIIOCOOHOCTEN;
® BOCMHUTAaHHE MOHMMAaHUs 3HAYUMOCTH MAaTEMATHKH JIJIsl OOIIIECTBEHHOTO TIporpecca.



TEMATUYECKOE IUNIAHUPOBAHHUE (24aca B HejeJIl0, Bcero 68 yacoB).

IlosTOpenne kypca 10 kiacca (2 yaca).

I'nasa YlIl. Ilpon3Boanas u ee reomeTpudeckuii cMbic (14 yacoB, u3 HUX 1 Yac KOHTPOJILHAA PadoTa).

Tlonamue o npedene nocredosamenvrocmu. Cyujecmsoganue npeoena MOHOMOHHOU nociedosamenvHocmuy. J{uHa OKPYKHOCTH U ILTOMIAIh Kpyra Kak
IIpEeJEIbI I0CIIEI0BATEIbHOCTEN.

Tonamue o nenpepvienocmu gyukyuu.

[lonstne o mpowsBoAHON (YHKIUH, (DU3HUECKUNA M TEOMETPUYECKUH CMBICT MPOM3BOJHON. YpaBHEHHE KacaTelbHOW K Tpaduky (QyHKIUH.
IIpou3BoHBIE CYyMMBI, Pa3HOCTH, IPOU3BEICHUS, YACTHOTO. [Ipon3BOAHBIE OCHOBHBIX 3JIeMEHTapHBIX GyHKIM. [Ipoussoonvie obpamuoii ynkyuu u
KOMNO3uyuy OGHHOU QYHKYUU C TUHEUHO.

I'naBa IX. [IpuMeHeHue NPOU3BOAHOM K Hccae 0BaHUI0 PpyHKkuMii (14 yacoB, U3 HUX 1 yac KOHTpoJIbHasi padoTa).

[lpuMeHeHne NPOU3BOAHOM K HCCIENOBAHUIO (QYHKIUH M TOCTpoeHUIo rpadukoB. [IpuMepsl MCHOIB30BaHUS MPOU3BOJHOM ISl HAXOXKJICHHUS
HaWJIy4lllero pPELIeHHs B NPUKIAJHBIX, B TOM YHCJIE COLUAIbHO-DKOHOMMUYECKMX, 3anadax. HaxoxkaeHue CKOpocTH Ui Ipolecca, 3aJaHHOTO
bopmynoit unu rpaduxom. Bropas nponsBoaHas u ee GU3HUECKUN CMBICIL.

I'naBa X. UnTterpaj ( 13 yacos, u3 Hux 1 yac KOHTpOJIbLHAas padoTa).
Ilepoobpaznas. @opmyna Herlorona—Jleitonuna. Ilonamue 06 onpedenennom unmezpane Kaxk niowjaou Kpugoauneunou mpaneyuu. Ilpumepbl
MPUMEHECHHS HHTETpasa B pHU3MKE M TEOMETPHH.

Tema X. Komounaropuka ( S yacon)
[lpaBuno mnpowusBeneHusi. I[lepecTaHOBKHM, pa3MEINEHHs, COUYETaHHS W UX CBOMCTBa. Hes3aBHcHMBIE COOBITHS. YMHOXXEHHE BEPOSTHOCTEH.
Cratucrnueckas BEpOATHOCTD.

Tema Xl. DneMeHTHI TeOpHH BepPOSITHOCTEd ( 5 YacoB).

DneMeHTapHble U CIO0XHBIE cOObITHUs. PaccMOTpeHHe cilydyaeB U BEPOSTHOCTb CYMMBI HECOBM ECTHBIX COOBITHI, BEPOATHOCTH MPOTHUBOIOIOXKHOTO
coObITus. [lonamue o Hezagucumocmu coObImuiL. BepO}ZmHOCWlb u cmamucmudeckas dacmonma HACmMynjieHus cobvimus. Perenue MPaKTUYCCKUX
3a71a4 ¢ IpUMEHCHHUEM BEPOATHOCTHBIX MCTOJ0B.

Tema. Xl. Cratuctuka (3 yaca).

Cnyuaiinvie genuyuHbl, YyeHmpaivHvle menoenyuu. Mepwi pazopoca.

Hrorosoe nopropeHue Kypca ainredpbl H Ha4ajla MaTeMaTH4eCKOro anajan3a (124acos, u3 HUX 2 Yaca TeCTHPOBaHHUe)



Ka.]IeHI[apHO - TEMAaTHIE€CKOC INIAHUPOBAHUC 110 pa3acjiamM.

aTa
No aramo | , 2 Bun
A dakTrye Tema Hemu, 3amaun HUKT /3
ypoKa | TJaHy JeSITeIbHOCTH Ha YpOKe
cKas
IToBTOpeHue — 2 yaca
Crenennas pyHkuus, |BcrmoMHHUTE cBOMCTBa GDyHKIUI M HX
1 MoKa3aresbHasl, rpaduku. [ToBTOpEeHune 11K,
norapupmMuyecKas. TIpOCKTOp
2 Tpuronomerpuyeckue |BcmOMHUTE CBOMCTBA Kuui u ux rpaduku |IloBropenue IIK,
p p
GbyHKIHN. HIPOCKTOP
IIpou3BoaHas u ee reoMeTpuyeckuii cMbicia — 14 yacos
3 [IpousBoanas 3HAKOMCTBO C ITOHSITUEM TPOU3BOIHOM Nzyyenue HOBOTrO, 1K,
(GYHKIMU B TOUKE U €€ (PU3HUECKUM pelIeHNE IPUMEPOB, IIPOEKTOP

CMBICJIOM, (POPMUPOBAHHUE HAYAJIBHBIX
YMEHUN HAXOIUTh IPOU3BOIHBIC
3JIEMEHTapHBIX GYHKLIUH HA OCHOBE

IoABEACHUE UTOI'OB.




4 [TpousBoanas Hcnonb3oBath onpenesieHue mpou3BOAHOM JIMKTaHT, perieHne 3a1a4
IIPY HAXO0KJIEHUU TPOU3BOJIHBIX
3JIEMEHTapHBIX PYHKIUHI, HAXOIUTh
POU3BOIHBIC (PYHKIIUH, TPUMEHSTD TOHATHE
IPU peIleHUH (PU3NYECKUX 3a/ad.
IIpounsBoanas Beenenue ¢popmybl Ipor3BOIHON Omnpoc, nsyuenue Hosoro, |IIK,
CTeNEeHHOU (YHKIMU  |CTENEHHON QYHKIIUH IS J1I000Tro 3aKpEIJICHUE H3YYEHHOTO |IIPOEKTOP
5 JeMCTBUTEIBHOIO Uncaa; OoOyueHue
W CIIOJI30BaHMIO TOU (hOPMYITHI.
[IpousBoanas Beenenne ¢hopMyIbl TpOU3BOIHOM JIMKTaHT, pelieHne 3a1ad,
CTETICHHOW QYHKIIMHU  |CTEHEHHON GYHKIUHU JJIS TI0O0T0 COMOOIICHUBaHNE
6 JNeMCTBUTENBHOIO Yncia; o0ydyeHue
WCITOJIb30BAHUIO ATOW (DOPMYITBL
[IpaBuna Ognagenue npasuiaMu augdepenuupopanus| M3zyuenue HoBoOro, IIK,
T QepeHIUpOBaHNs  |CyMMBI, IPOU3BEICHHS M YACTHOI'O JABYX pEelLIeHUE IPUMEPOB, IIPOEKTOP
7-9 (GYHKIIHUH, BBIHECEHUS TTOCTOSTHHOTO IIOJBEIEHUE UTOTOB.
MHOXXHTENS  3a 3HaK IPOU3BOAHON
IIpousBoanas DopMHUPOBaHUE YMEHUS HAXOUTh N3ydenue HOBOTO, IIK,
10-12 HEKOTOPBIX IIPOM3BOJIHBIE 3JIEMEHTAPHBIX (PYHKIIHUH. pEeILICHUE IPUMEPOB, IIPOEKTOP
3J€MEHTapHbIX M10/IBEICHUE UTOTOB.
byHKIMI
I'eomeTpuueckuit 3HAKOMCTBO C T€OMETPUYECKUM CMBICIIOM N3yuenne HOBOTO,
13 CMBICJI IPOM3BOIHOM  |[TPOM3BOIHOM, 00yUEHHE COCTaBICHUIO peLIeHNE IPUMEPOB,
YPaBHEHUS KacaTeJIbHOU K Tpa@uKy (GyHKIMH | 10ABECHUE UTOTOB.
B 33JIaHHOU TOYKE.
I'eomerpuyeckuit [IpoBepuTth ymMeHUE yd-Cs COCTABIIATH Omnpoc, pemenue 3aga4, |IIK,
14 CMBICJI IPOU3BOJHOM  |ypaBHEHUs KacaTeabHOM K rpaduKy QyHKIMH |TeCT IIPOEKTOP

B 33JITaHHOU TOUKE.




O06o0m@onMi ypok

O0o01eHre 3HaHUN U YMEHUH y4d-csi

becena, mpoBepka 3HaHUSA

15 CaMOCTOSITEIIbHO IPUMEHSTh 3HAHHSL. bopmy, pemeHue 3ajad,
MOJIBE/ICHNE UTOTOB
Kontponbrasi padbora |KoHTposb 3HaHUH IO TEME
Nel o teme
16 «[IpousBosHas u ee
reOMETPUYECKHIA
IIpuMeHeHHe NMPOU3BOIHOM K Hccae0BaHUI0 GyHKkuui — 14 yacos
Bospacranue u OOyueHre MPUMEHEHHIO I0CTaTOYHBIX [TpoGnemHbIi ypok 1K,
17 yObIBaHUE (QYHKIIHI YCIIOBUW  BO3pacTaHMs U yOBIBAHHS K MIPOEKTOP
HAXOXJICHUIO TPOMEKYTKOB MOHOTOHHOCTH
GyHKIIAM.
Bospacranue n OOy4eHre MPUMEHEHHIO I0CTATOYHBIX Ormpoc, penieHue 3a1a4
18 yObIBaHUE QYHKIIUN YCIIOBUI  BO3pacTaHUs M YObIBAaHUS K
HaXO0XICHUIO TPOMEKYTKOB MOHOTOHHOCTH
byHKLIHU.
OkcrpemMmyMbl QyHKIIMHE |BBECTH MOHATHS 9KCTPEMYyMBbI (DYHKIIHUH, W3y4yeHue HOBOTO,
CTAIlMOHAPHBIX U KPUTHIECKUX TOUCK, C MPUMEPBI PEIICHUS,
19 HEOOXOMMBIM U IOCTaTOYHBIM YCIIOBUSIMH | [TOJIBE€ICHUE UTOTOB
aKcTpeMyMa PyHKITUHU, 00yueHne
HAXO0XJICHUIO TOUEK dKCTpeMyMa (QyHKIIHH.
OkctpeMymbl PyHKIHE |OOyueHHE HAXOXKICHHUIO TOYEK dKcTpemyma |Ompoc, pemenue 3amaq, (11K,
byHKIUN. TECT IPOCKTOP
20
Okerpemymbl pyHKIMHE |OOydeHHe HAX0XKICHUIO TOYEK dKCTpeMyMa |ompoc, padora ¢
271 byHKIHAH. y4eOHUKOM,
camocCTosTeIbHas paboTa
[Mpumenenue npousBo- |OOyueHHe OoCTpoeHUO rpadukoB pyHknmii | M3yueHue HOBOTO,
22 JTHOW K IOCTPOEHHUIO  |C MOMOIBIO IIPOU3BOJHOM. MIPUMEPBI PEILICHHUS,

rpaduKoB GyHKIUH

IOABCACHUEC NTOI'OB




[IpumeneHnue npousBo- |3akpernsieHnue yMeHui CTpouTh rpaduxu JIMKTaHT, 3aKpenseHne
23 JTHOU K TOCTPOCHUIO0  |(PYHKIIMIA C TOMOIIBIO TTPOU3BOTHOM. W3y4EHHOTO, MOJIBE/ICHUE
rpaduKoB GyHKIUH UTOrOB
[Tpumenenune mpousBo- |I[IpoBepka yMeHUH CTPOUTH rpauKu Omnpoc, penieHue 1K,
24 JTHOM K TTOCTPOCHUIO (GYHKIMI ¢ TOMOIIBIO TIPOU3BOIHOM. i hepeHIIUPOBAaHHBIX  [TIPOEKTOP
rpaduKoB QyHKIHI 3a/laHui, IOJBEICHUE
HauOonsiee u OOy4eHre NPUMEHEHUIO POU3BOJHOMN K N3yuenue HOBOTO, 1K,
o5 HaMMEHbIIIEE 3HAUCHUSl |HAaX0XK/ICHUIO HAaOOJIbIIEr0 1 HAUMEHBIIETO | IPUMEPHI pelIeHuS, IPOEKTOP
byHKUIMN 3HaYeHUH PyHKIUI pHU pelieHuu IIO/IBEJICHUE UTOTOB
MPUKJIAJHBIX 33]1a4 «HA SKCTPEMYM).
Hawubonsiee u 3aKperieHHne yMEHUI IPUMEHSITh Omnpoc, pemenue 3aaad,
26 HauMEHbIIIee 3HAUEHNsl |[IPOU3BOHYIO K HaX0KICHUIO HauOOJIbIIEr0 |KapTOUYKH
byHKIMN ¥ HAMMEHBIIETO  3HauYeHUi QYHKIUN pu
pEIICHUH NIPHUKJIaAHbIX 33124 «Ha
HauGonsiee u 3aKperIeHHne yMEHUM IPUMEHSITh Omnpoc, pemienue 3anady,
27 HauMEHbIIee 3HAUCHHUS |[TPOU3BOIHYIO K HAXOKICHHUIO HanOOIBIIETO | TEeCT
byHKUIMN U HAaMMEHbIIEr0  3HaueHui GyHKUUN npu
pelIeHNH NPUKJIAHBIX 3a]a4 «Ha
Haubonpiee u [IpoBeputs ymeHue yd-cs IPUMEHATh Pemenne 1K,
8 HauMEHbIIee 3HAU€HNsI |[TPOU3BOAHYIO K HaXOKIEHHUIO HanOoblero |aup(epeHupoBaHHbIX  |IIPOEKTOP
byHKIMN ¥ HaMMEHBIIET0 3HaUeHUH QYHKIUN Tpu 3a7a4, CAMOCTOSITEIbHAs
pEIICHNH IPUKJIaAHbIX 3a/1a4 «Ha pabota
O0600maronmii ypok O06001eHre 3HAaHUN U YMEHHH y4-Cs CMoTp 3HaHUH 1K,
29 CaMOCTOATEIbHO MPUMEHSTH 3HAaHUSI. IPOEKTOP
KonrtponbHasi pabotra  |KoHTposbs 3HaHU 10 TEMe
Ne2 o reme
«lIpumenenue
30 MPOW3BOTHOM K
HCCIIEI0BAaHUIO

GyHKIUI.




HNurerpana — 13 yacos.

[lepBooGpa3zHas BBeznenue noHaTus nepBooOpa3Hoi, N3yuenue HOBOTO,
31 (GopMHpPOBATH yMEHHE HAXOJUTh IIPUMEPBI PEILCHHUS,
EpPBOOOPA3HYIO CTETIEHHOM (PYHKITHH. IIOJBEACHUE UTOTOB
[IpaBuna Haxox1eHUs |BBeneHue MOHATHS UHTETPUPOBAHUS U Omnpoc, pemenue 3agay, |IIK,
32 epBOOOPA3HBIX o0ydeHue MpUMEHEHUIO PaBUII TECT IIPOECKTOP
UHTErPUPOBaHUS IIPU HAXOXKJICHUU
EPBOOOPA3HBIX.
[TpaBuna naxoxaenuss |OOydeHHE TPUMEHEHUIO TPABUIT JIMKTaHT, pelieHne 3a1ad,
33 MIepBOOOPA3HBIX WHTETPUPOBAHUS IIPU HAXOKICHU U IIOJBEACHUE UTOTOB
E€pPBOOOPA3HBIX.
[Inomane BBecTu noHsATHS KpUBOJIMHEWHON Tpanenuy, |M3ydeHue HOBOrO, IIK,
34 KPUBOJIMHEIHOM UHTerpana, GopMUPOBATh YMEHHUE BBIUUCIATD | IPUMEPHI pEIICHHUS, IIPOEKTOP
TpaIrenuy ¥ UHTETpal  |IUIOM@AAU KPUBOJIMHEHHOW Tpalleiuy B ITOJBEICHUE UTOTOB
IPOCTEHIIMX CITydasx.
[Inomans @opMHUpOBaTh YMEHUE BBIYUCIIATH IO | Onpoc, peleHue 3auad,
39 KPUBOJIMHEWHON KPUBOJIMHEWHOM TpaIeuu B TPOCTEUIIMX B3aMMOOIICHUBAaHUE
TpalelMU U UHTETpAJl  |CIIydasix.
Berancienne DopMHUPOBATH YMEHUS BBIYUCIIATH N3yuenue HOBOTO,
MUHTEIpajoB MHTErpajbl, IPUMEHATH METObI IIPUMEPBI PEILCHHUS,
35 MHTEIPUPOBaHUS ITOJBEACHUE UTOTOB
Brruucnenue ®opMUpOBaTh YMEHUS BBIYUCIATH Onpoc, pabota c K,
36 UHTErpajoB MHTErpajbl, IPUMEHATH METO/bI y4eOHHKOM, TECT IIPOEKTOP

UHTETPUPOBAHUS




Bremaucnenune miomanei
C MMOMOMIBIO HHTETPAJIOB

dopMHpPOBAaTE yMEHUE BBIYHUCIATH TUIONIAH
burypsl 1 oobeMa Tesa BpalleHus,

N3ydenne HOBOTO,
IIPUMEPHI PEILCHUS,

37 ucnoab3ys popmynsl Hetorona-JIeiiOHMIa. | TTOABEICHHE UTOTOB
Brruucnenue mnomanaeii| @opMupoBaTh YMEHUE BBIUUCIATH TIIOM@IL | Ompoc, KapTOUKH,
38 C MTOMOIIBIO UHTETPAIOB|(DUTYPHI U 00BEMa Tella BpallleHHUS, MO/IBEJICHUE UTOTOB
ucnoisb3ys Gopmynsl Herorona-Jleiiouuua.
Bruncnenue miomaaeii| @opMupoBaTh YMEHUE BBIYHUCIATH TIIOMERAIL | [IUKTaHT, pemeHue 3aaa4
39 C IOMOIIIBIO HHTETPANIOB|QUTYPHI U 00bEeMa Tella BpaleHus, B TpYIIIAx,
ucnosb3ys popmynsl HetoroHa-JIeiiOHMUIa. | B3aMMOOIIEHUBaHUE
[Ipumenenue ®opMUpPOBATH YMEHUS PEIIATh N3yuenue HOBOTO,
40 MIPOU3BOTHON H g depeHIIMPOBaHHOE YPaBHEHHE, TPUMEHSIS | IPUMEPHI pEIICHUS,
MHTerpanak pemennio |popmymny Hetorona-JleitOHuIIa Tpy pelieHU | TOBEICHUE UTOTOB
MPAKTUYECKHUX 33/1a4  |3a]1a4 110 PU3UKE, TeOMETPUH U XUMHH.
O0o0maronmit ypox O0o0mmenne 3HaHUI U YMEHUH yu-cs Ompoc, peuieHue 3a1ad,
41 CaMOCTOSITEJIbHO IPUMEHATH 3HAHUS. MpoBepoYHas padbora
O06o0maronmii ypox O06001eHre 3HAaHUW U YMEHHM y4-Cs Omnpoc, pemenue 3aaad,
CaMOCTOSITETILHO TPUMEHSTh 3HAHUS. 3a4yeT
42
Kontponbnasipabora |KonTposs 3nanuii mo reme « Murerpamy
Ne3mo teme
43 «HHTerpanmy.




KomOunaTopuka — 5 yacos

[TpaBuiio ITo3HAKOMUTE C IEIISIMH | 3aaYaMHu, Nzydyenue HOBOTO,
44 IIPOU3BEACHUS pelaeMbpIMU B IaHHOM pa3fielie, BBECTH MIPUMEPBI PEILICHHUS,
MPaBHJIO MPOU3BEICHUS IS [TOICUeTa YHCia |MOABEICHUE UTOTOB
COEJIMHEHUH OIPEIETIEHHOIO BU/IA.
[lepectanoBku [To3HAaKOMHUTBH C BOBMOXKHOCTSIMU N3yuenue HOBOTO,
45 [EPECTAHOBOK, 10KA3aTh UX IPAKTUYECKOE  |[IPUMEPHI PEILCHHUS,
IIPUMEHEHUE. IIO/IBEJIEHUE UTOTOB
Pasmemenus. JlaTp mpeacTaBiIeHus 0 pa3MEIICHUSX, Omnpoc, u3y4ueHue HOBOTO,
46 IPUBECTH IPUMEPHI pa3MEIICHUHN, YMETh MIPUMEPHI PellieHHUs,
MCII0JIb30BaTh PAa3MEILECHUS I PEILCHUS I10/IBEJICHUE UTOTOB
CoueraHus 1 uUx BBecTu noHsTHE COUETAHUMN, TOKA3aTh HA Omnpoc, u3ydyeHrie HOBOTO,
47 CBOMCTBA. IpUMEpPAX CBOMCTBA COYETAaHUH, yUUTh MIPUMEPBI PEILICHHUS,
pelaTh 3a7a4u. MO/IBEJICHUE UTOTOB
bunom Herorona. Hate npeacrapnenue o Ounome Hetotona u | Onpoc, u3yuyeHue HOBOTO,
48 €ro NpUMEHEHUH /IS 3aMIUCH PA3JI0KEHUS MIPUMEPBI PEILICHHUS,
MHOT'O4JIEHOB N-0M CTEIEHHU. II0/IBEJICHUE UTOTOB
DJieMeHTbI TEOPUH BEPOATHOCTEH — 5 yacos.
DJeMEeHTHI TEOPUH [To3HakoMHUTB ¢ 3a1auaMH pazaena N3yuenue HOBOTO, IIK,
BEPOSATHOCTEH. «DIeMEHTBI TEOPUHU BEpOSITHOCTEW». BBeCcTH |mpuMepsl pelieHus, MPOEKTOP
49 CoOpITHS. MOHATHUE COOBITHS, 1aTh MPEJICTABICHHUE O MOJIBEJICHUE UTOTOB
BHJAaX COOBITHH, KOMOMHAIIMU COOBITHIA.
BeposiTHOCTE cOObITHS. | BBeCTH MOHSATHE BEPOSTHOCTH COOBITHS, Omnpoc, u3ydeHue HOBOTO,
50 Crnoxenue MO3HAKOMHUTD C IPABUIIOM CIIOKEHUS MIPUMEPHI PEILeHHUS,

BEPOSITHOCTEMN.

BEPOSITHOCTEMN.

IOoABCACHUEC UTOI'OB




He3aBucnumsie Yrnyouts mpescTaBieHue 0 COOBITHSIX U Omnpoc, n3ydeHue HOBOTO,
COOBITHS. YMHOXEHHE |BEPOSTHOCTH ITyTEM BBEJICHHS TOHATHUS IIPUMEPHI PEILCHUS,
5l BEPOATHOCTEH. HE3aBUCUMOTO COOBITUS M OIIPEJEICHUS IIO/IBEJICHUE UTOTOB
IIpaBUJIa YMHOXKEHHUS BEPOSITHOCTEN.

Cratuctnueckas [TponomKUTH 3HAKOMCTBO C 2JIEMEHTAMHU N3yuenue HOBOTO,
BEpOSATHOCTH. Penienne |Teopun BeposaTHOCTEN. [103HaKOMUTH IIPUMEPHI PEIICHHUS,
3a1a4 ydalmxcs ¢ KJIACCUYECKUM OIPEACIICHUEM  |IIOABEACHUE UTOTOB
52-33 BEPOSITHOCTH, OTHOCUTEIIbHON 4aCTOTON
coObITHS. BBECTH MOHATHE CTATUCTUYECKON
BEPOSITHOCTH.

CraTucrtuka — 3 yaca.

Crartucruka. [To3HaKOMHUTB C 3a1a4aMH, peIIaeMbIMH N3ydenue HOBOTO,
CiydaliHble BEIMUYUHBL. |CTaTUCTUKON. BBECTH NOHSATHE ClTy4aiiHON IIPUMEPBI PEILIEHHUS,

54 BEJIMYMHBL. YMETh Pa3JIeisiTh TUCKPETHBIC H | TOABEICHUE HTOTOB
HEIPEePHIBHBIC BETUYNHBL
LenTpansHbie JlaTh ipeicTaBIeHUE O TeHEPaTbHON Onpoc, nu3ydeHue HOBOTO,
55 TEeHACHIIUU. Mepbl COBOKYITHOCTH, BBIOOPKE, MOJIE, MEpe MIPUMEPHI PEIICHUS,
pazbpoca YrayOuTh mpecTaBICHUE O BETUIHHAX MO/IBEJICHUE UTOTOB
VYpok 0600menue mo  |3akpenuTh U TPOBEPUTH 3HAHUS IO TEME Pemenue 3agay, AMKTaHT.
56 teme «Cratuctukay. |[«CTaTUCTHKAY.
IloBTOpeHnue - 12 yacos.
Bripaxenus u VYyammecst J0JDKHBI YMETh BBITOJIHSTH O0630pHas JTeKIus
npeoOpa3oBaHUs TO>KJIECTBEHHBIE MPe0Opa30BaHUs CTEMEHHBIX
57 BBIPKEHUM, HPPALMOHAIBHBIX BEIPAXKEHHUI,

J0rapu(pMUUYECKHUX BBIPAXKECHUHM U HAXOIUTh
UX 3HAYCHUS




Beipaxxenus u
npeodpa3oBaHus

yLIaIJ_[[/IeCH JOJIKHBI YMCTD BBIITIOJIHATH
TOXICCTBCHHBIC HpeO6p330BaHI/I${ CTCIICHHBIX

Pemenue 3amay,
BBIJIBHDKCHUE

58 BBIPAXKEHUM, UPPALMOHAIBHBIX BEIPAXKEHUM, | IPEANIOI0KEHUH, yCTHAS
norapu(MUIECKUX BEIpAXKECHUN U HAXOAUTH | paboTa, MOIBEICHHE
UX 3HAYCHUS HTOTOB.
YpaBHeHUs U OBnaseHne NOHATHEM KOPHS Pemenne 3agay,
HEpaBEHCTBA ypaBHEHUsI(pEIlIeHUs] HEPABEHCTBA), YMETh BBIJIBHKCHHE
pemaTh TPUTOHOMETPUUYECKHE , MPEOJIOKEHUM, yCTHAS
MOKa3aTeJIbHbIC, Jorapu(MHICCKUEC pabora, moaBeACHUE
59 YpaBHEHHSI U1 HEPABEHCTBA UCIOJIb30BATh HTOTOB.
HECKOJIPKO MTPUEMOB MPH PEIICHUH, PEaTh
KOMOWHUPOBAHHBIC YPABHECHHU S, YPaBHEHUS,
cojieprKaIMe HEM3BECTHYIO MO/ 3HAKOM
YpaBHeHuUs u OBnajieHre MOHATHEM KOPHSI Pemrenne 3amay,
HEpPaBEHCTBA ypaBHEHUSsI(pEIICHUSI HEPABEHCTBA), YMETh BBIJIBFDKCHUE
penaTh TPUrOHOMETPUYECKUE , MPEANoN0KEHUH, yCTHas
MOKa3aTelbHbIe, TorapupMUIecKue paboTta, moBeIcHHE
60 YpaBHEHHS U HEPABEHCTBA UCIIOJIb30BATh HTOTOB.
HECKOJIBKO IPUEMOB MPU PELICHUH, PELIATh
KOMOWHUPOBAaHHBIC YpaBHEHUS, ypaBHEHHUS,
cojieprKaIle HEeM3BECTHYIO MOJ1 3HAKOM
MOOVIId. C ImanamMeTnaMim
DOyHKIIUU YMmerts HaxoauTh OOD, Hynmu QyHKIIHH, Pemrenue 3amay,
MPOMEKYTKH 3HAKOIIOCTOSHCTBA , TOYKH MaX |BbIIBUKEHHUE
61 U MUH, YMETh YUTaTh rpauku QyHKIUH, MIPEOJIONKEHUM, yCTHAS
yMeTh paboTaTh ¢ HOpMYIIOi, 3aaroIen paboTa, moABeICHUE
GyHKIHIO. HTOTOB.
OyHKIUHU Ymers HaxoauTh OOD, Hynu HyHKIUU, Pemenue 3anau,
MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA , TOYKH MaX |BBIABHIKEHHUE
62 U MUH, YMETh YUTaTh Tpauku QyHKIIUH, MIPEOJIOKEHUM, yCTHAS

yMeTb paboTaTh ¢ popmyInoit, 3aaaroleit
(GYHKITHIO.

pabora, nojaBecHUE
UTOTOB.




TexcToBBIE 3a1aUN

Pemenne 3a1a4 Ha cocTaBlIeHUE YpaBHEHUN

Pemrenue 3a7a4, yCTHas

63 paboTa, MoIBeICHHE
HTOTOB.
3amaHusd ¢ YYuTh HaXOUTh PEIICHUE UCXO U3 Pemrenue 3amgay, yctHas
64 napaMmeTpamu CTPYKTYpPbl KOHKPETHOTO YPAaBHEHUS WJIU pabora, nmojaBecHUE
HEpaBEeHCTBA HTOI'OB.
3amanus ¢ Y4uTh HAXOJUTH PEIICHUE UCXOIS U3 Pemenue 3anau, yctHas 3ammcs B
65 napameTpamu CTPYKTYpPbl KOHKPETHOT'O YPABHEHUS WIIU pabora, moaBeAcHUE rerpam
HEpPaBEHCTBA HUTOTOB.
Hrorosoe Pemenune 3aganuii ¢ KpaTKUM, pa3sBepHYTbIM | PelieHue 3a1a4, yCTHAs JeMmoBepcun
66 TECTUPOBAHUE OTBETaMHU. paboTa, moaBeIcHIE 1 COOpPHUK
HTOI'OB. IMOJATOTOBKH
k EI'D
Hrorosoe Pemenne 3amanmii ¢ MOJHBEIM OTBETOM Pewenue 3agay, yctHas HemoBepcun
67 TECTUPOBAHHE paboTa, moBeiIcHHE 1 COOpPHUK
HTOTIOB. IIOATOTOBKH
k EI'D
Hrorosoe Pemenne 3a1aHuii ¢ HOJIHBIM OTBETOM Pewmenue 3anay, ycrHas JemoBepcun
68 TECTUPOBAHUE pabota, nmoaBeieHUE 1 COOpPHUK
HTOI'OB. IIOATOTOBKH

k EI'D




KPUTEPUU OLIEHUBAHUA

e Conmepxanue u o0beM MaTepuala, MOJJICKAIIETO MPOBEPKE, OMPEAesIeTCs MporpaMMon 0 MaTeMaTHKe JJIA cpeaHer mkoibl. [Ipu mposepke
YCBOCHHSI ITOTO MaTepuaja CJEIyeT BBISBISATH MOJIHOTY, MPOYHOCTh YCBOCHHS YYalMMHUCS TEOPHH M YMEHUS MPUMEHATH €€ Ha MPaKTHKE B
3HAKOMBIX U HE3HAKOMBIX CUTYaIHSIX.

e OcHOBHBIMU (popMamMu MPOBEPKU 3HAHUM U YMEHHI ydalMXxcsl IO MaTEMaTHUKE B CPEHEH IIKOJe SBISIIOTCS MMCbMEHHAsi KOHTPOJIb Has padoTa u
yCTHBIN orpoc. [Ipu oreHke MIChMEHHBIX M YCTHBIX OTBETOB YUHTENb B IMIEPBYIO OYEPEIh YYUTHIBACT IMOKA3aHHBIC YIAAMHUCS 3HAHHUS U YMCHHS
(MX TOMHOTY, MIyOUHY, TPOYHOCTh, UCIOJIB30BAHNE B PA3IMYHBIX cUTyaluax). OleHKa 3aBHUCUT TaK)Ke OT HAJIMYUS U XapaKTepa MOrPEIHOCTEeH,
JOTMYIEHHBIX yJaIllMUCS.

e Cpenu MOrpenmHoCTeil BBIIEISIOTCS OMMOKH U HeIoUeThl. [[orpemHoCcTh cunTaeTces O OKON, €ClTi OHA CBUJIETEIHCTBYET O TOM, 4YTO YYCHUK HE
OBJIaJIeJ OCHOBHBIMH 3HAHUSAMHU, YMEHUSIMH, YKa3aHHBIMU B IIPOTpamMMe.

K HemoueTaM OTHOCATCS MOTPEIIHOCTH, CBUIETENBCTBYIOIIME O HEJOCTATOUYHO MOJHOM HJIM HEJOCTAaTOYHO IMPOYHOM YCBOEHUU OCHOBHBIX 3HAHUU U

YMEHHUH WM 00 OTCYTCTBUU 3HAHUH, HE CUMUTAIOIMXCS B COOTBETCTBUU C MPOTPAMMON OCHOBHBIMHU. Hemoderamu Takxke SIBISIOTCS: T OTPEIIHOCTH,

KOTOpbIC HE MPUBEIN K MCKAXCHHUIO CMBICIIA MOJTYYCHHOTO YUYSHHKOM 3aJaHUs WM CIIOCO0a €ro BBITIOJHEHUS: HEAKKypaTHas 3aluch, HEOPEIKHOE

BBHITIOJIHCHHE YEePTEXKA.

I'panuma Mexay ommOKaMu W HEJOYETaMU SIBISCTCS B HEKOTOPOW CTeNeHW YCJIOBHOW. Ilpu ogHUX OOCTOATENhCTBAX JOMYIICHHAS yJYalAMHECS

MOTPEIHOCTh MOXKET PacCMAaTPUBATHCS YIUTEIEM KaK OIMOKa, B JPYroe BpeMs U NP APYrHX 0OCTOATENHCTBAX - KAK HEAOYET.

e 3ayiaHus 175 YCTHOTO U MUCHbMEHHOIO OMPOCA YUALMXCSI COCTOSIT U3 TEOPETUUECKHUX BOIIPOCOB U 3ajay.

OTBeT Ha TEOPETUYECKUU BOMPOC CUUTAETCS OE3yNpPEUHBIM, €CIU M0 CBOEMY COIEpIKAaHHUIO MOJHOCTBIO COOTBETCTBYET BOIIPOCY, COJIEPKHUT BCE

HeoOXoAuMble TeopeThuueckre (hakThl 1 0OOCHOBAHHBIE BBIBOJIBL, @ YCTHOE M3JIOKEHHE M MUChMEHHas 3aliCh OTBETa MaTeMaTUYECKH I'PaMOTHBI U

OTJIMYAIOTCS TOCIEA0BATEIBHOCTHIO U AKKYPAaTHOCTHIO.

Pemenne 3amaum cumrtaercss Oe3ympedyHBIM, €CIM MPaBUIBHO BBIOpaH CMOCOO pEIIeHUs, CaMO pEIIeHHE COMPOBOXKIACTCS HEOOXOAMMBIMHU

OOBSICHCHUSIMHU, BEPHO BBITOJHCHBI HYXXHBIC BBIYHACICHUS W MPEOOPa30BaHMS, MOITYUYCH BEPHBIA OTBET, IMOCJICIOBATCIIBHO M aKKypaTHO 3alMCaHO

peleHue.

e OreHKa OTBETa yyallerocsi Ipy yCTHOM M NMHCbMEHHOM OMPOCE MPOBOAMUTCS MO MATUOANIBHON CHCTEME, T.€. 32 OTBET BBICTABISIETCS OJHA U3
ormeTok: "5" (oTuunO), "4" (xopoio), "3" (ynoBieTBOpUTENBHO), "2" (HeynOBIETBOPUTEIIbHO), "1" (11J10X0).



OHEHKA YCTHBIX OTBETOB OBYYAIOLIUXCSA
OtBeT onieHUBaeTcst ommemxou "5", ecnu yueHuK:
1. TOJTHO pacKpBUI CONIEpKaHUE MaTepuaia B 00beMe, MPeIyCMOTPEHHOM TPOrpaMMOi U Y4eOH HKOM;

®  W3JIOKHJI MaTepuajl TPaMOTHBIM S3BIKOM, TOYHO HCIIONB3YyS MaTeMaTHUYECKYI0O TEPMUHOJOTHIO M CHMBOJIMKY, B OIPEICICHHON JIOTHYECKOMN
IMOCJICOBATCILHOCTH;

® [PaBUJIHHO BBINOJIHII PUCYHKH, YEPTEKH, TPaPUKH, COMYTCTBYIOIIIE OTBETY;

e [I0Ka3aJl YMEHHUE WUIIOCTPUPOBATH TEOPUIO KOHKPETHBIMH MPUMEpPAaMH, IPUMEHSITh €€ B HOBOW CUTYallMU MPU BHIIOJHEHUU MPAKTUYECKOTO
3aJIaHus;

® TIPOJEMOHCTPHUPOBAI YCBOCHHE PaHEe M3YUYECHHBIX COIYTCTBYIOIMX BOMPOCOB, COPMHUPOBAHHOCTh U YCTOMYHUBOCTH MCIOJIB3YEMBIX TTPH OTBETE
YMEHUI U HAaBBIKOB;

® OTBEYaJ CAMOCTOSTEILHO, 0€3 HABOAAIMX BOTIPOCOB YUUTEIS.

Bo3moxHBI 0/1HA-/1B€ HETOYHOCTH MPU OCBEIICHUH BTOPOCTEIIEHHBIX BOIIPOCOB MJIM B BBIKJIAIKAX, KOTOPBIE YUEHUK JIETKO UCIIPABUII MOCIIE 3aMeYaHUs

YUUTETIS.

OrtBeT oneHuBaeTcsa ommemxotl "4", ecnu yaoBIeTBOPSIET B OCHOBHOM TPeOOBaHUSAM Ha OLIEHKY "5", HO PU 3TOM UMEET OAUH U3 HEJAOCTATKOB:

1. B M3NOKEHUH JIOMYILEHBI HEOObIIHME TPOOEIIbl, He UCKA3UBIINE MATEMATHIECKOE COACPKAHUE OTBETA;

2. MOMyIIEHbI OJIMH-/IBa HEJIOYETa MPHU OCBEIICHNU OCHOBHOTO COJIEP)KaHUS OTBETA, UCIIPABICHHBIC MTOCIIC 3aMEUYaHUs YIUTEIS;

3. nomymeHsl ommoOKa WM 0oyiee IBYX HEIOYETOB MPH OCBEIICHWH BTOPOCTENEHHBIX BOIPOCOB WMJIM B BBIKJIAJIKAX, JIETKO HMCIIPABICHHBIC MOCIIE

3aMEUaHusl YYUTEIs.

Ommemxka "3" cTaBUTCS B CAEAYIOIMX CIIydasix:

1. HEemoJIHO PACKPBITO COJEpkKaHUE MaTepuana (colepkaHue H3I0KEHO ¢parMeHTaaIbHO, HE BCErja MOCJeJI0BaTeNbHO), HE IMOKa3aHo oOIee

MOHUMaHUE BOMpPOCAa U TMPOAEMOHCTPHUPOBAHBI YMEHUS, JOCTATOYHBIC MJs AAlNbHEHIIEro yCBOCHHS MPOrpaMMHOIO Martepuana (OorpeaeicHHbIe

"TpeOoBaHUs K MAaTEeMAaTHUYECKON MOATOTOBKE ydalmxcs') B HACTOSAIIEH IporpaMMe Mo MaTeM aTHKeE;

2. IMEJUCH 3aTPYAHEHUS WK TOMYIICHBI OMMMOKHU B OMPEACIICHUH IMMOHSITHH, UCTIOIb30BaHINN MaTEeMAaTHIECKON TEPMHUHOJIOTUH, YePTEkKaX, BBIKJIAIKaX,

HCTIPABIICHHBIC TTOCJIE HECKOJIBKUX HABOSIIMX BOIPOCOB YUUTEIIS,

3. YYEHUK HE€ CHpaBWICS C MPUMEHEHHWEM TEOPUHU B HOBOM CHUTyallMd IPHU BBIIOIHEHUM IPAKTHUUYECKOTO 3aJaHus, HO BBIIOJIHWI 3aJaHusd

00513aTeNTLHOTO YPOBHSI CIIOKHOCTH I10 TAHHOU TEME;

4. Ipu IO0CTATOYHOM 3HAHUU TEOPETUYECKOro MaTepHalia BhIABICHA HEJIOCTAaTOYHAsl C(POPMUPOBAHHOCTH OCHOBHBIX YMEHUM U HABBIKOB.

Ommemxka "2" cTaBUTCS B CIEAYIOLMX CIIy4asx:

1. HE pacKpHITO OCHOBHOE COJIepKaHUE y4eOHOTo MaTepuraa;



2. 00HapyXeHO He3HAHUE WJIM HETIOHWMMAaHHME YIEHUKOM OOJIBIICH MM HanOoJjiee BAXKHON YacTH Y4eOHOTO MaTepHaia;

3. JOMyIIEHbl OUMOKU B OINpEAETICHUU MOHATHUM, IPU UCIOJIb30BAaHUM MaTEMaTUYECKOM TepMHUHOJIOTMH, B PUCYHKAX, YepTekax WM rpaduxax, B
BbIKJIaKaXx, KOTOpI:Ie HEC I/ICHpaBHeHBI II0CJIC HECKOJIBKUX HABOAAIIIUX BOHpOCOB y‘-II/ITeJ'ISI.

Ommemxa "1" cTaBUTCS, €CIIH:

4. yaeHUK OOHApYXKWJ MOJHOE HE3HAHWE W HEIMOHMMAaHHE M3y4aeMOro ydeOHOro MaTepHalia WM He CMOT OTBETHUTh HM Ha OJWH M3 MOCTaBICHHBIX
BOIIPOCOB 10 H3y4aeMOMY MaTepHay.

OLIEHKA MIUCBMEHHBIX KOHTPOJIBHBIX PABOT OBYYAIOIUXCSA

Ommemxa "5" cTaBUTCS, €CIIH:
1. paboTa BBINOJIHEHA MOJHOCTHIO;
2. B JIOTHYECKHUX PACCYKJIECHUSIX U 0OOCHOBAHUHU PEUICHUS HET TPOOEIOB U OMIHMOOK;
3. B pelIeHUH HET MaTeMaTUYECKUX OIMOOK (BO3MOXHA OJJHA HETOYHOCTh, OIMCKA, KOTOpasi He ABJISIETCS CIEICTBHEM HE3HAHUS WM HEIIOHUM aHMsI
y4eOHOro Marepuana).
Ommemxka "4" cTaBUTCS B CAEAYIOUMX CIy4asX:
1. paGora BbIIOJHEHA MOJTHOCTHIO, HO OOOCHOBAHMS ILIATOB PEUICHUS HEIOCTATOYHbI (€Clii yMEHHE OOOCHOBBIBATH PACCYXKJIEHUS HE SBHIIOCH
crenuagbHbIM 00BEKTOM IIPOBEPKU);
2. nomylieHa ojHa OmMOKa WIIM €CTh JIBa-TPU HEJ0YeTa B BBIKJIAJKAX, PUCYHKaX, YepTeKax WM Tpadukax (€ciu 3TH BUIbI pabOT HE SBISIINCH
CHeIHaTBbHBIM 00BbEKTOM IPOBEPKN).
Ommemxa "3" craBUTCS, €CIU:
3. pomymieHo Oojee oJHON OMMOKM MK OoJiee ABYyX-TpPeX HEIOYETOB B BBIKJIAJKAX, YepTexkax WK rpadukax, HO yJaumpiics obaanaeT o0si3aTeIbHbIMU
YMEHUSMH 110 NIPOBEPSIEMOMN TEME.
Ommemxa "2" cTaBUTCS, €CIIM:
1. HomyIeHbI CyIIeCTBEHHbIE OUMOKH, IOKa3aBIlKe, YTO yJalmidcss He 00aanaeT 00s3aTeIbHbIMU YMEHUSIMU 110 JaHHOM TeMe B MOJHOM Mepe.
Ommemxa "1" cTaBUTCS, €CIIH:
1. pabora moka3ana IMOJIHOE OTCYTCTBHE y YYalMXCsl 00A3aTeIbHBIX 3HAHUM M yMEHHIl MO MpOBEepsAEeMON TeMe WIM 3HAUYUTEIbHAs YacTh PalOOTHI
BBIIIOJIHEHA HE CAMOCTOSITEIIBHO.

Yuurtenb MOXKET HOBBICUTh OTMETKY 32 OPUTHHAJIBHBIM OTBET HA BOIPOC HJIM OPUTHHAIBHOE P EeIICHUE 33/1a4H, KOTOPBIE CBUIECTEIBCTBYIOT O

BBICOKOM MaTEMaTUYECKOM Pa3BUTUU yJaIlleTOCS; 3a pellieHre 0oJiee CI0KHOM 3ajaui UM OTBET Ha 00Jiee CIOKHBIN BOMPOC, MTPEIOKEHHBIE
y4amemycsi JOTOJIH
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Kontponbnas padora Nel «IlpousBoaHas U ee reoMeTpuie CKHH CMBICID).

Bapuanr 1
1. HaliguTe mpou3BOaAHYIO (PYHKITUH:
a)f(x) = X2 = x* = 7x; e)Y(X) =+ 7;
B) g(X) = 2tg(X) u BerumcHUTE §'(- ); r) h(X) = u Berumcoute h'(-2).

2. Pemmre ypasuenue f'(X)-g'(X) =0, ecmu f(x) = x*- 6x% g(x) = .
3. Touka IBHKETCS IPIMOIMHEWHO Mo 3aKoHy X(t) = 3t + 2t + 1. Haiizure ee YCKOpEHHE B MOMEHT BpeMeHH t = 2 (koopauHarta X(f) u3amensercs
B CAHTUMETpaX, BpeMsl t — B CeKyHAax).
V3
4. HaitauTe yron HakJIOHa KacaTenbHOH k Tpaduky dpynknun f(X) =1 - X B Touke ¢ abcuuccoit X = -1.
5. Hammimre ypaBHEHHE KacaTenbHOI K rpaduky pyukmmn f(X) = X°— 2XB Touke ero ¢ abCuccoii Xo=2. BbIMoTHITE PHCYHOK.

. . X+1
6. Haiigure 3Ha4eHNA X, TPU KOTOPBIX 3HAYCHUS MTPOU3BOAHON (YHKITHH f(X) =— 3 TIOJI0KATEIIHLHEI.
X° +

Bapuant 2
1. HaiimuTe npon3BoAHYIO (QYHKITUU:
a)f(x) = -X*+ 4x°+2x; 6)y(x) = -10;
B) g(X) = 4ctg(X) u BemcuTe g'(- ); r) h(X) = u Berauciute h'(4).

2. Pemmre ypasuenue f'(X)-g'(X) =0, ecim f(X) = x>~ 3x%, g(x) = .
3. Touxka nBHKETCS NPSIMOJIHMHEWHO Mo 3akoHy X(t) = 2t% + 3t + 1. Haitaure ee YCKOpEeHHE B MOMEHT BpeMeHH t = 3(koopanHata X(t) u3meHseTcs B
CaHTHMeTpax, BpeMs t — B CeKyH/1ax).
V3
4. Haiiaure yros HaKJIOHA KacaTelbHOM K rpaduky pynximu f(X) =2- X B Touke ¢ abemuccoii Xo = 1.
5. Hamuumre ypaBHEHHE KacaTelnbHOI K rpaduky pyukimmn f(X) = X*+ 2XB TOUKe ero ¢ abCruccoii Xo=-2. BIIOIHITE PHCYHOK.

1-x
6. HaiauTe 3HaYeHMA X, NPU KOTOPbIX 3HaUYEHMA NPOU3BOAHON GYHKL MM f(X) == 3 oTpuUuUaTeNbHbI.
X+



A-11 Kontponbnas padora Ne2
IIppmMeHeHHe MPOM3BOAHON K HCCIEI0BAHNIO (PYHKIUM
Bapuant 1
1. HaiimuTe sxcTpeMyMbl (DYHKIIHH:

a)f(x) =x® —2x° +x+3; 6)f (x) =" (2x - 3).

2. Haiiute nHTEpBaIBI Bo3pacTanus i yosmanus Gyakmun f(X) =X —2x% +x+3.

3. Ioctpoiite rpadux pynxmun f(X) =X° —2x* +X+3 Ha oTpeske [-12].
4. Haitnurte Hanbosbinee u HauMeHbIee 3Hadenus pyaknun f(X) =X° —2x° +X+3 Ha oTpeske [0; g} .

5. Cpenu mpsIMOYTOJILHUKOB, Y KOTOPBIX CyMMa JUIMH JIBYX CTOPOH paBHa 20, HaliIuTe MPSIMOYTOJIbHUK ¢ HAUOOMBIIECH TMIIOMIABIO.

Kontponbnas padora Ne2
IIppumeHeHUe MPOU3BOAHOM K MCCJIeJ0OBAHUIO QYyHKIIM
Bapuanrt 2
1. Haiinure sxcTpeMyMbl QyHKIIHHU:
a)f(x) =x’ —x° —x+2; 6)f(x) = (5—4x)e".

2. HaiinuTe nHTEpBaib Bo3pacTanus u yossanus dynkmun f(X) =Xx° —x* —X+2;

3. Hoctpoitte rpadux Gpynxunn f(X) =X —x* —x+2; Ha orpeske [-12].
4. Haiinute Han6osbInee 1 HanMeHblee 3Hadenus pyHkuun f(X) =X° —X° —X+2; Ha oTpeske {—1; g} :

5. Haitnute pom6 ¢ HauOombIIeH MI0M@AbI0, €CIH U3BECTHO, YTO CyMMa JUIMH ero AuaroHanei pasHa 10.



A-11 Kontponbnas padora Ne3
HuTerpan
Bapuantl

1. oxaxute, uto dynkuus F(X) =3x+sinx—e” apusercs neppoobpasHoil pynkuun f(X) =3+ cosx —2e”* Ha Bceil 4HCIOBOIT OCH.

2. Haitnure nepBooOpaznyio F ¢pynkiuu f(X) = 2\/x_, rpaduK KOTOPOH MPOXOIUT Yepe3 TOUKY A[O; gj .

3. Beraucnute momane Gurypsl F, n300paxeHHON HA PUCYHKE.

A
\a y=x"—2x+

v

KonTposabsHas padora Ne3

3 4 X Hurerpan
Bapuant2

1. JTokaxwure, uto pyHkIms F(X) =e” +cosx + X sBisercss neppoobpasnoit pynkuun (X) =36 —sinX+1 Ha Bceii uncioBoii ocH.
2. Haitnure nepBooOpasnyro F dyakiun f(X) = —3¥x, rpaduk KOTOPOH MPOXOJUT Uepe3 TOUKY A(O; %j .

3. Beruucaute minomans Gurypst F, n300pakeHHOI Ha pUCYHKE.

V1 y=-x2+6x-5




Kontponbnas pabdora Ne 4
DJIeMeHTbl KOMOUHATOPHKH
PG

1. Beramciure: a)Cy; —2.

7
2. CKOJBKO CYIIECTBYET CITOCOOOB T 0003HAYCHUS BEPIIIMH YETHIPEXyrojbHUKA ¢ momompio 0ykB A, B, C, D, E, F?

5
3. 3anuumrTe pasnokeHue OuHoMa (1+ x) .

Kontponbnas padora Ned
3HAKOMCTBO C BEePOSITHOCTBHIO
1.U3 ypHbI, comepxarei 15 6enbix, 10 KpacHBIX U 5 CHHUX IIAPOB, Hayraa BRIOMPAIOT 0WH Imap. KakoBa BEpOSITHOCTH TOTO, YTO IIAP OKAXKETCS: a)

KpacHoOro 1eTa; 0) 3eeHoro 1sera?
2.bpocatoTcst MOHETa U UrpajbHas KocTh. KakoBa BEpOSITHOCTB TOTO, YTO MOSBUTCS peLIKa U 5 OUKOB?
3. BepoarHocTs nonananus no MuieHu pasHa (.7. KakoBa BEpOsTHOCTb TOT0, YTO, HE ITONAB 10 MUILIEHHU IIPU IEPBOM BBICTPEIIE, CTPEJIOK ITONAJET

npu BTOpom?

nbo npyrux 3agaHuil.



