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ITosicHuTEIBLHASA 3aIIMCKA.



Pabouas mporpamma Martematuka 11 kiacc (®I'OC) Ha Texymuii yueOHBIA TOJl COCTaBIEHA B
cootBeTcTBUU ¢ DenepanbHbIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM CPEAHETO OOILEero
o0Opa3oBaHUs, HA OCHOBE TPUMEPHOM MTPOTPAMMBI CPEHETO 00IIEro 00pa3oBaHMs MO0 MaTEeMaTHKE.

HopmaTuBHbBIE JOKYMEHTHI, 00ecreYnBaloIue Peajn3anuio NporpaMmmbl:

e  @enepanbHbIM 3akoHOM OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit deneparnny;

o ®denepanbHOro MEPEUHsl YYCOHUKOB, PEKOMEHIYEMbBIX K HCIIOIB30BAHHIO MPU PEATH3AIUN UMEIOIINX
TOCY/IapCTBEHHYIO aKKPEAUTALMI0 O00pa30BaTENbHBIX MPOTPAMM HAYATBHOTO OOIIEro, OCHOBHOTO
ob1mero, cpeaHero o0Iero o0pa3oBaHus, YTBEPKIACHHOTO MPUKa3oM MUHHCTEpCTBa 00Opa30BaHUs U
Hayku Poccuiickoii @enepaunu;

e [lpumepnas mporpamMma cpeaHero oOmero oOpa3oBaHUs IO MaTeMaTHKe Ha 0a30BOM YPOBHE,
peKoMeH10BaHHasi MUHHUCTEPCTBOM 00pa3oBaHus M Hayku P®D/ COOpHUK HOPMATHUBHBIX JOKYMEHTOB.
Maremaruka / coct. D./1. JInenpos, A.I'. ApkaabeB. — M.: [lpoda

e AgBropckas nporpamma: [Iporpammel. Maremarnka. 5 — 6 kiaccel. Anredpa 7 — 9 kiaccel. Anredpa u
Havyayia MatemaTudeckoro ananmza. 10 — 11 kmaccsl/ aBT.-coct. U.U. 3ybapeBa, A.I'. MopakoBu4. —
M.: MHeMo3uHa

e [Iporpammer obmieoOpazoBarenbHbIX yupexaeHuit. ['eomerpus. 10 — 11 kimaccer / cocraButens T.A.
BbypmuctpoBa. — M.: [IpocBenienue

e  Vuebnsiil mman MAOY «Cpennsist mikona Ne 8» Ha TeKyImuid y4eOHBINA Tox

MecTo npeamera MaTeMaTHKA B 0a3UCHOM y4e0OHOM IJIaHe

Nzyuenne kypca matematuku B 11 kmacce (0a30BbIif ypoBeHb) paccunuTano Ha 136 gacoB u3 pacuéra 4
yaca B Henemo. [To yueOnomy many B 2021-2022 yae6HoM rony 33 y4eOHBIX HEICIH, UTOTO Ha U3YYCHHE
MaTemMaTuku otBoauTcsa 132 yaca u3 pacuéra 4 yaca B HeJeJII0.

Cpok peanuzauum nporpamMmsl — 1 roa

O0mas xapakTepucTuKa y4eOHOro npeamMera.

B crapmeii mkone Ha 6a30BOM ypOBHE MaTeMaTHKa MPEJCTaBICHA ABYMs MpEeAMETaMu: anredpa u
Havaja aHaiau3a u reomerpus. Llenb m3ydyeHus kypca anreOpbl W Hayad aHaiM3a — CHUCTEMaTHYECKOe
u3ydeHne (QyHKOMA KaK BaKHEWIErOo MaTeMaTHYeCKOTO OOBEKTa CpeACTBaAaMH  anreOpel U
MaTeMaTHUYeCKOTrO aHajn3a, PacKpbITHE MOJUTEXHUUYECKOTO U MPUKIAAHOTO 3HAUYEHHS OONIMX METO/0B
MaTEMAaTHKH, CBSI3aHHBIX C UCCIIeIOBaHUEM (YHKIUH, ITOJrOTOBKA HEOOXOIMMOTO armapara Jijisl U3y4eHus
TEOMETPUH U (PU3UKH.

Kypc xapakrtepusyercsi CcoIepKaTelbHBIM PACKPBHITUEM TIOHATUH, YTBEPKIEHUH U METOJIOB,
OTHOCSIIIMXCS K HavajaM aHaiu3a. BeIsBIeHHEM UX MpakTH4ecKor 3HaunMocTu. [Ipu n3ydeHun BompocoB
aHaJIM3a MHUPOKO UCIIONIB3YIOTCS HATIIAIHBIE COOOpaKeHUs. Y POBEHb CTPOTOCTH M3JI0KEHUS ONPEIEIISIeTCS
¢ yu€roM 0011eo0pazoBaTeIbHON HAMpPaBIEHHOCTH M3YyYEHHUs Haydaj aHajiu3a M COIJIacyeTcsi C YpOBHEM
CTPOTOCTH MPWJIOKECHUN U3y4aeMOro MaTepralia B CMEXKHBIX TUCIUILUINHAX. XapaKTePHOU 0COOCHHOCTHIO
Kypca sIBJIsIeTCsl CUCTeMaTH3alus U 00oOIeHre 3HAHUM ydaliuxcs, 3aKpeIuieHne U pa3BUTHE YMEHHUI U
HABBIKOB, TIOJYYEHHBIX B Kypce aJireOphl, YTO OCYIIECTBISIETCS KaK MPU U3YYCHUH HOBOTO MaTepuana, TaK
U TIpU IPOBEICHUU MTOBTOPEHUSI.

VYyamuecs: cucTeMaTHYeCKH W3Yy4aloT TPUTOHOMETPUYECKHE, TOKA3aTEIbHYI0 U JIOTapU(PMUIECKYIO
GYHKIIMM ¥ UX CBOWCTBA, TOKIECTBEHHBbIE MPEOOPA30BaHMSI TPUTOHOMETPUUYECKUX, MMOKA3aTEIbHBIX WU
Jorapu(pMHUECKUX BBIPAKEHUH M WX TPUMEHEHHE K PEIICHUI0 COOTBETCTBYIOIIUX YypaBHEHUH W
HEPAaBEHCTB. 3HAKOMSTCS C OCHOBHBIMU MOHSTHSIMH, YTBEPXKICHHSIMH, allapaToM MaTeMaTH4eCKOTo
aHaim3a B 00BEME, TO3BOJSIONIMM UCCIIENOBATh JJIEMEHTapHble (YHKIMU W peliaTh MpOCTeHIne
reoMerpuueckue, Gpu3nuecKre u Apyrue NpuKIIagHble 3a1auu.

[Ipn m3ydeHm#m Kypca MaTeMaTHUKH IPOJOJKACTCS M TOJNy4aeT Pa3BUTHE COJEpKaTelnbHAsl JMHHS:
«l'eomempusn.

Ienn u 3agaun o0yvenus B 11 kaacce.

Henn:



e ¢dopmupoBaHNe NpeACTABJIEHMIi O MaTeMaTHKE, KaK YHHBEPCAIbHOM sI3bIKa HAYKH,
CPEICTBE MOJCIUPOBAHUS SIBJICHUN U IPOLECCOB, 00 UAESIX U METOJaX MaTeMaTHUKHU;

e pa3BUTHE JIOTUYECKOTO MBIIIICHUS, MPOCTPAHCTBEHHOT'O BOOOPAKEHUS, allTOPUTMHUCCKOMN
KYJIBTYpPbI, KPUTUIHOCTH MBIIIIJICHUS Ha YPOBHE, HEOOXOIUMOM JJisi OOy4eHUS B BBICIICH IIKOJIE 1O
COOTBETCTBYIOIICH CHEIMATBHOCTH, B Oyaymieit mpodecCHoHaTbHON AesTENhHOCTH,

e oOBJaJeHHEe MATeMATHYECKHUMH 3HAHHUSIMH M yYMEHHMSIMHM, HEOOXOJUMBIMH B
MOBCETHEBHOM JKU3HM, IS W3YYCHHs ITKOIBHBIX €CTECTBEHHOHAYYHBIX TUCIUIUIMH Ha 0a30BOM
YpOBHE, I TIOJy4eHHs] 00pa30oBaHUsl B 00JIACTAX, HE TPEOYIONUX yriayOJeHHON MaTeMaTHYeCKOu
MOJITOTOBKH;

¢ BOCIHHTAHHE CPEACTBAMHM MATEMAaTUKH KYJIbTYphl JIMYHOCTU: OTHOLIEHHS K MaTeMaTHKe KaK
yacTH OOIIEYEeNIOBEYECKON KyNbTYphl: 3HAKOMCTBO C MCTOPHEH Pa3BUTHS MaTEeMaTHUKH, HBOJOLMEN
MaTeMAaTHYECKUX UJIeH, TOHUMaHUsl 3HAYMMOCTH MaTeMAaTUKH JJIsl OOIECTBEHHOTO Mporpecca.

3agaum:

o CUCTeMAaTH3aIlis CBEJCHUI O 4YHClaX; U3Y4Ye€HHE HOBBIX BHUJIOB UYHCJIOBBIX BBIPAKCHHHA U
(dbopMyIT; COBEpPIIICHCTBOBAHNE MPAKTHYECKUX HABBIKOB M BBIYUCIUTEIHHON KYIBTYPHI, PACIIUPEHHUE U
COBEpIICHCTBOBAHUE alreOpandeckoro ammapara, cHOpPMHUPOBAHHOTO B OCHOBHOW IIIKOJE U €ro
MPUMEHEHHE K PEIICHUIO0 MAaTEMAaTHUECKUX M HEMaTeMaTHIeCKHX 33]1a4;

o pacliupeHre U cucTeMaTH3alus OOIIMX CBeAeHHM o (YHKIUSAX, MOIMOJIHEHHE Kiacca
u3y4aeMbIX (QYHKIHUH, WUIIOCTpalUs MIUPOTH MpUMEHEHUs (QYHKUMHA I OMHMCAHUS M U3YYEHHUS
peanbHbIX 3aBUCUMOCTEH;

o U3Y4YEHHE CBOMCTB IMPOCTPAHCTBEHHBIX TeN, (OPMUPOBAHUE YMEHHUS MPUMEHSThH
MOJTyYEHHBIC 3HAHUS [Tl PEIICHUS TPAKTUYECKHX 3a71a4;
o pa3BUTHE TPEICTABICHUH O BEPOATHOCTHO-CTATUCTUYECKMX  3aKOHOMEPHOCTSX B

OKpY’KarollleM MHpe, COBEPLICHCTBOBAHUE UHTEJUIEKTYAIbHBIX U PEUEBbIX YMEHUII MyTeM oOoraiieHus
MaTEMaTUYECKOro SI3bIKa, PA3BUTHS JIOTHUYECKOTO MBILIICHUS;
o 3HaKOMCTBO C OCHOBHBIMU HJI€SIMU U METOJJaMU MaTeMaTUYECKOTO aHAIH3a.

OO0meyyeOHbIe YMEHHS, HABBIKM H CIHOCOOBI [1eATEJIbLHOCTH. YHHBepcajbHble Yy4eOHbIE
AeHCTBUA

W3ydyeHre mMaTeMaTHKU B CPEHEH IIKOJE JaeT BO3MOXHOCTh OOydYarolMMCS AOCTHYb CIEAYIOLINX
pe3yabTaTOB pa3BUTHS:

8 IUYHOCINHOM HANPABIEHUU:

1) chopMUpPOBAaHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BHTHUS
HayKH 00ILIeCTBEHHOM NMPaKTUKH;

2) chOpMHUPOBAHHOCTb OCHOB CaMOpa3BUTUS M CAMOBOCIUTAHHS B COOTBETCTBUH C
o0m1eueIoBeYeCKUMHA HPAaBCTBEHHBIMH IIEHHOCTSMU M UJEalaMH POCCHUKCKOrO TpakJaHCKOTO
o01miecTBa; TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOATENBHOM, TBOPYECKOH M OTBETCTBEHHOM
JesATeTbHOCTH (00pa3oBaTeIbHOM, y4eOHO-HCCIEIOBATEILCKON IMPOCKTHOW, KOMMYHHKATHUBHOM,
WHON);

3) chopMHpPOBAaHHOCTh HABBIKOB COTPYAHHUYECTBA CO CBEPCTHHUKAMM, IETbMH CTapIIEro M
MIIJIIIETO BO3pacTa, B3POCIABIMH B 00pa30BaTeNbHOW, OOIIECTBEHHO IIOJE3HOH, YydeOHO-
HCCJIEIOBATEIbCKOM, MPOSKTHON U IPYTUX BUJIAX NESATEIbHOCTH;

4) rOTOBHOCTb W CIIOCOOHOCTH K OOpa30BaHHIO, B TOM YHCIE CaMOOOpa30BaHMIO, Ha
MPOTSKEHUH BCEH KU3HU; CO3HATENIbHOE OTHOIIEHUE K HEPEPhIBHOMY 00pa30BaHUIO KaK YCIOBUIO
yCTENHOW MPodecCHOHANTBHON M 00IIECTBEHHOU e TEIIbHOCTH;

5) oco3HaHHBIA BBIOOp Oyaymiei mnpodeccuu Ha OCHOBE TOHHUMaHUsA €€ IIEHHOCTHOTO
COJepKAaHUS WM BO3MOXKHOCTEH peaiu3alid COOCTBEHHBIX >KU3HEHHBI IUIAHOB, OTHOLICHHE K
npoecCHOHANBbHOM  NEATENbHOCTH KAaK BO3MOXKHOCTH  y4acTHsl B PEIIEHUH  JIMYHBIX,
0O0IIeCTBEHHBIX, TOCYAAPCTBEHHBIX, OOICHAMOHAIBHBIX PO0IeM;

8 MemanpeoMemHoOM HANPABIeHU.:

1) yMeHue caMOCTOSITETIbH ONpPEACNATh LEIH W COCTAaBIATH IUIAHBI; CAMOCTOSTEIHHO

OCYIIECTBIISITh, KOHTPOJIUPOBATH W KOPPEKTHUPOBaTh YPOUHYID U BHEYPOUHYIO (BKIIOYas




BHEILIKOJIbHYIO) JESATEIbHOCTh; HCIOJIb30BaTh PAa3IUYHbIE PECypChl IS JTOCTHUXKEHUS LEJeH;
BbIOMpATh YCHEIIHbIE CTPATETUU B TPYAHBIX CUTYaLUIX

2) yMeHUE TPOAYKTUBHO OOIIATHCS M B3aMMOJEHCTBOBAaTH B IIPOLIECCE COBMECTHOMU
NEeSTENIbHOCTH, YUUTHIBATh MO3ULIUU APYroro, 3GPpexkTuBHO pa3pemars KOHPIUKTHL

3) BnajicHHe HaBbIKAMHU TIO03HABATENBHOW, y4EOHO-MCCIEAOBATEIbCKOH ©  MPOEKTHOM
JeSITeIbHOCTH, HaBbIKaMU pa3pelieHus mpoosieM; ciocOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIEHOMY
MOMCKY METOJIOB PEIICHUS MIPAKTUYECKUX 3a]1a4, IPUMEHEHHIO Pa3IMYHbIX METOJI0B TO3HAHNUS,

4) TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSITEIHbHOW WH(GOPMAIMOHHO-TTO3HABATEIIBHON
NESTENIbHOCTH, BKIIOYas YMEHHE OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX HWH(MOpMAIINH,
KPUTHUYECKH OILICHUBAThb M WHTEPIPETHUPOBaTh HH(OpPMALNIO, TOIYyYaEMYyI0 U3 Pa3IUYHBIX
HMCTOYHHUKOB;

5) BnasieHue SI3bIKOBBIMU CPEICTBAMU — YMEHHE SICHO, IOTUYHO U TOYHO M3JIaraTh CBOIO TOUKY
3pEHMUs], UCTIOIB30BATh a/IEKBATHBIE SI3bIKOBBIE CPE/ICTBA;

6) BJIaJIcHUE HAaBBIKAMU MO3HABATEIbHON pedIeKCUN KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUIN
Y MBICJIUTENIbHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, TPaHUI] CBOErO 3HAHUS U HE3HAHUA,
HOBBIX IT03HABATEIbHBIX 337a4 U CPEACTB UX JOCTHKEHUS.

8 NPEOMEeMmHOM HANPABLeHUU:

1) chopMHUpPOBAHHOCTH TPEACTABICHUN O MaTEeMaTHKE KaK YacTH MHUPOBOH KYJIbTYphl U O
MECTe MaTeMaTHUKA B COBPEMEHHOW ITMBWIIM3AIMH, O CIOCO0AaX OINMUCAaHUS HA MaTeMAaTHYECKOM
A3BIKE SIBJICHUN PEaTbHOTO MUPA;

2) chopMHUpPOBAHHOCTh TMPEACTABICHUN O MATEeMATHUECKUX MOHITHSIX KaK O Ba)KHEHIIMX
MaTeMaTHUYECKUX MOJIENSIX, MO3BOJSIONIUX ONUCHIBATh U M3ydaTh Pa3Hble MPOLECCHl U SBICHHUS;
MOHUMaHKE BO3MOKHOCTH aKCHOMAaTUYECKOT0 MOCTPOCHUSI MAaTEMaTHYECKUX TEOPUL;

3) BnajieHue METOJlaMHU JIOKa3aTeNIbCTB M QJITOPUTMOB PEILIECHUS; YMEHHE WX MPUMEHSTH,
MIPOBOJIUTH JTOKA3aTeJIbHbIE PACCYKICHUS B XO/I€ PEIICHUS 3a]1ay;

4) BnageHue CTaHAAPTHBIMA NpUEMaMHU pEHICHHS] pPalMOHANbHBIX W HMPPALMOHAIBHBIX,
MOKa3aTeNbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHHH M HEPABEHCTB, HUX CHUCTEM;
HCIIOJIb30BaHUE TOTOBBIX KOMIIBIOTEPHBIX MPOTpamMM, B TOM YHUCIE AJIs MOUCKA MYTH PEIICHUS U
WJUTIOCTPALIMK PELICHUs] YpaBHEHUN U HEPABEHCTB;

5) chopMUpPOBAHHOCTh TPEACTABICHUH 00 OCHOBHBIX TMIOHATHUSX, HIEAX M METOoJax
MaTEeMaTU4YeCKOro aHaJln3a;

6) BIaJicHUEe OCHOBHBIMU TOHATUSMU O IJIOCKMX M TMPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
durypax, X OCHOBHBIX CBOWMCTBax; COPMHUPOBAHHOCTH YMEHHUsS pAacCloO3HABaTh HA UYEPTEKax,
MOJIEISIX U B pealbHOM MHpE TeoMeTpuueckue (Urypbl; MPUMEHEHUE M3YYEHHBIX CBOMCTB
reoMeTpuueckux Guryp u GopMyll A pelIeHus TeOMETPUUYSCKUX 3a/1ad U 3a/1a4 C MPAKTUYECKUM
coJiep:KaHuEeM;

7) chopMHPOBAHHOCTE MPEACTABICHHUI O MPOIEccaX U SBICHUSX, UMEIOIIUX BEPOSTHOCTHBIN
XapakTep, O CTATUCTHUYECKUX 3aKOHOMEPHOCTSIX B pEalbHOM MHpE, 00 OCHOBHBIX MOHSTHSIX
AJIEMEHTapHON TEOPUU BEPOSITHOCTEH; YMEHUM HaXOAUTh U OLEHUBATH BEPOSITHOCTH HACTYIUICHUS
COOBITHI B MPOCTEHIINX MPAKTUYECKUX CHUTYAlUSX U OCHOBHBIE XapaKTEPUCTHUKU CIy4alHBIX
BEJIMYMUH;

8) BlasieHWe HaBBIKAMU HCIOJIb30BAaHUSI TOTOBBIX KOMIIBIOTEPHBIX MPOTpamMM MpPH pPELICHUH
3a/1au.

B xone ocBoeHHs cConep)KaHUsS MaTeMaTH4ecKoro oOpa3oBaHUS, ydallWecs OBIIAJEBAIOT CHCTEMOM
JUYHOCTHBIX, PETYJSITUBHBIX, IIO3HABATEIbHBIX, KOMMYHUKATUBHBIX YHHBEPCAJBHBIX Y4eOHBIX
AeficTBMH, TIOCTPOCHUS M HCCICIOBAHUS MATEMATUYECKUX MOJENEH [ OINMCAaHUS W PELICHUS
MPUKIIATHBIX 33J1a4, 3a71a4 U3 CMEKHBIX JUCITUTIINH;

® BBINOJTHCHUE U CAMOCTOSITEIbHOE COCTABICHHE AITOPUTMUYECKUX MPEIMUCAHUA U MHCTPYKIIMI Ha
MaTEeMaTHYECKOM MaTepuase; BBHIIIOJHEHHUS pPACcYeTOB MPAKTUYECKOTO XapakTepa; HUCIOIb30BaHUS
MaTeMaTH4eCcKuX (OPMYJT M CaMOCTOATEIBHOTO COCTaBlieHHUs (OpMyJ Ha OCHOBE OOOOIIEHHUS YaCTHBIX
CIIy4aeB U SKCIIEPUMEHTA;

e caMoCTOsTeNbHas paboTa C WCTOYHMKaMH HWHGOpMAIUU, OOOOIICHUS ¢ CHUCTEMaTHU3AINH
MOJTY4YeHHOW MH(POPMAIIMH, UHTETPUPOBAHUSI €€ B IMYHBIN OIBIT;



® TIPOBEACHHE JOKA3aTEIbHBIX PACCYXKICHHM, JOTHYECKOTO0 OOOCHOBAHMS BBIBOJAOB, pa3IHUCHUS
JIOKa3aHHBIX W HEJOKa3aHHBIX YTBEPXKJIEHUH, apryMEHTHPOBAHHBIX M SMOIMOHAIBHO YOETUTEIbHBIX
CYXKJICHU;

® CaMOCTOSITeNIbHAS M KOJUIEKTHBHAS JI€ATEIbHOCTh, BKIIOUYEHHSI CBOMX PE3yJIbTaTOB B PE3yJbTaThl
paboThI TPYIIIBI, COOTHECEHUE CBOET0 MHEHHS C MHEHHEM JAPYTUX YYACTHUKOB y4eOHOTO KOJIJIEKTHUBA U
MHEHHUEM aBTOPUTETHBIX UCTOYHHKOB.

® pa3BUTHE Y 00y4aIOUIMXCA CIOCOOHOCTH K CAMOCO3HAHHUIO, CAMOPA3BUTHIO U CAMOOIPEICICHHUIO;

e (GopMUPOBaHNE JTUYHOCTHBIX IIEHHOCTHO-CMBICIIOBBIX OPHUEHTHUPOB M YCTAaHOBOK, CIIOCOOHOCTH MX
WCITOJIH30BaHUS B YUYECOHOM, TO3HABATEIIBHON U COITUATTBHOM MPAKTHKE;

® CaMOCTOSITETLHOTO TUIAHUPOBAHUS U OCYIIECTBICHUS YUEOHOU JIEATEIBHOCTH W OpraHu3alud
y4eOHOTO COTPYIHHYECTBA C TMEJaroraMd MW CBEPCTHUKAMH, K IIOCTPOCHHMIO WHIWBUIYaTbHOM
00pa3oBaTeNbHOI TPACKTOPUH;

e ¢dopMupoBaHHE Yy OOYYAIOIIMXCS CHUCTEMHBIX MPEJICTABICHUA M OMbBITA MPUMEHEHUS METOOB,
TEXHOJOTHI ¥ (QOpM OpraHu3alli TMPOCKTHOW W y4eOHO-HCCIEAOBATEIbCKON AEATeTbHOCTH IS
JOCTHKEHUS MPAKTUKO-OPUEHTUPOBAHHBIX PE3YIbTaTOB 00pPa30BaHMUS;

e (GopMUPOBaHKE HABBIKOB Pa3pabOTKH, peann3alii U OOIIECTBEHHOHN MPe3eHTAllN 00yqatoIuMHUCS
pe3yNbTaTOB HCCIEAOBAaHUSA, HMHAWBHUIYAJIBHOTO TMPOEKTa, HAMPABIEHHOTO Ha pEIICHHE Hay4dHOM,
JUYHOCTHO U (UJTH) COIMAIILHO 3HAUMMOM MPOOIEMBI.

Pe3yabTarnl 00yyeHus

PesynbpTarel 00ydeHus mpeacraBieHbl B TpeOOBaHHUSX K YPOBHIO MOATOTOBKH U 3aJalOT CHUCTEMY
UTOTOBBIX PE3YJIbTATOB OOYYEHMs, KOTOPBIX JOJDKHBI JOCTUTaTh BCE Ydalluecs, OKAHUYMBAIOIIHE
OCHOBHYIO INKOJY, ¥ JOCTH)KCHHE KOTOPBIX SBISIETCS OOS3aTENbHBIM YCIOBUEM TOJOKUTEITHHON
aTTecTalldd Yy4YeHUKAa 3a KypC OCHOBHOM IIKOJBL. OTH TpeOOBaHMSI CTPYKTYPHUPOBAaHBI IO TpeM
KOMIIOHEHTAM: «3HATh/TIOHUMATh», «YMETh», «HCIIONh30BaTh NPHUOOPETECHHBIC 3HAHHUS W YMEHUS B
MPAKTUYECKON JIeATENbHOCTH W TOBCEAHEBHOM >Ku3HM». [Ipu 3TOM mocnenHue JBEe KOMIIOHEHTHI
MPEJICTaBJICHBI OTJENIBHO MO KAKIOMY U3 pa3/ieioB, COIEPKaHNUA.

OdepueHHBIE CTAaHAAPTOM PaAMKHU COJACP KAHUS M TPeOOBAHMI OPUEHTUPOBAHBI HA PA3BUTHUE yUaAIIHXCS
U HE JIOJKHBI MIPETSITCTBOBATh JOCTHXKEHUIO 00Jiee BBICOKUX YPOBHEH.

Conep:xxanue y4ye0OHOro Kypca.

Pabouast nporpaMMa OprHEHTHPOBaHA Ha MCIIOJIb30BAaHHE Y4eOHO-MeTOAUYEeCKOT0 KOMILJIEKTA:

1. Mopaxosuu. A.I'. Anrebpa n Hayana MaTeMaTHIECKOro aHamm3a. 10-11 Kiacchl: YHeOHHK ISl yHaLIXCst
00meoOpazoBaTeNbHBIX yupekaeHui (0a3oBbIil ypoBeHb) / [A. I'. Mopakosud u 1p.|; ox pen. A.I'. MopnkoBrya
- M: «MHuemo3uHa», 2021

2. Mopaxosuu. A.I'. u ap. Anre6pa u Hadana MareMaTudeckoro aHanusa. 10-11 kmacc: 3aqa4HuK it
yyaimxcs 001eo0pazoBaTebHbIX yapekaeHuii / [A. I'. Mopakosud u nip.|; ox pen. A.I'. Mopnkosu4a - M.
Mmuemo3suna, 2021

3. Aranacsn JI.C., Byry3os B.®. u ap. I'eomerpus. 10-11 knacc. — M.: IIpocsemenne, 2020



Anre0dpa u Hayasa anaau3a. 11 kiacc.

HazBanue teMbl

Copnep:xanne TeMbl (pasaena)

Koa-Bo
4acoB

I'nm. 1.

Crenenu u kopHu. CTeneHHbIE
byHKIHIH.

[ToHsiTHE TI-01 CTENEHH U3
JNIEUCTBUTEIILHOIO YHCIIA.

®yuknun y = VX, UX CBOHCTBA U rpaduKy.
CgoiicTBa KOpHS P-Oil CTENICHH.
[IpeoOpazoBaHue BhIpaXEHUH,
coJiepKalluX paauKaibl.

Crenenubie QYHKIIUU, X CBOMCTBA U
rpaduKH.

13

I'n. 2.

[TokazarenpHas u morapudmudeckas
byHKIHIH.

IToka3zarenbHast QyHKIHS, €€ CBOMCTBA U
rpaduxk.

[Toka3zaTenbHbIC YpaBHEHUS H HEPABEHCTBA.
[Tonstue norapudma.

Oynknusa y = loq,x, e€ cBoiicTBa U rpaduk.
CgoiictBa Jiorapudmos.

Jlorapudmmuueckue ypaBHEHUSI.
Jlorapudmudeckue HepaBeHCTBA.

[lepexoa kK HOBOMY OCHOBaHHIO Jiorapugma.
JuddepennrpoBanne nmoka3aTeaIbHON U
JorapupMuUIecKor QyHKITHIA.

22

I'n. 3.

[TepBooOpasHast 1 HHTETpAI.

[TepBooOpaznas.
OnpenenéHHbI HHTErpall.

I'n. 4.

OJIeMEHTHI MAaTEMATUUECKON
CTaTUCTHUKH, KOMGI/IHaTOpI/IKI/I nu
TEOPUH BEPOSITHOCTEH.

Craructuueckas 00pabOTKa TaHHBIX.
[Ipocrelinre BEpOSITHOCTHBIE 3aa4H.
Coueranus U pa3MeNeHus.

®opmyna 6bunoma HeroToHa.
Crydaiiable COOBITHS U UX BEPOSTHOCTH.

11

I'n. 5.

VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI
YPaBHEHUI U HEPABEHCTB.

PaBHOCHUIIBHOCTH ypaBHEHHUI.

OO1u1rie MeTObI pelIeHus] YpaBHEHUH.
Pemenue HepaBeHCTB ¢ OJTHOM MEPEMEHHOM.
YpaBHEHHUs ¥ HEPABEHCTBA C IBYMs
MEePEMEHHBIMH.

CucreMbl ypaBHEHHIA.

19

Conepxanue y4eOHOro Kypca.
I'eomerpus 11 kaace.

Hassanue TeMEbl

Coneprxanne TeMbl (pazzena)

Kon-Bo
4acoB

I'm. 1.

Bekrops! B ipoctpancTBe. MeTo I
KOOPJIMHAT B MPOCTPAHCTBE.

[IpssMmoyrosibHast CUCTEMa KOOPIMHAT
B nIpocTpaHcTBe. KoopauHartsl
BekTopa. CBs3b MEXTy KOOPJIMHATAMH
BEKTOPOB U KOOPJIMHATAMU TOYEK.
[Ipocretinue 3a7a4u B KOOpAMHATAX.
VYron mexay BekTopamu. CKasipHOE
MPOU3BEICHNE BEKTOPOB.
Brruucnenue yrioB Mexay IpsiMbIMU
U TIocKocTsIMu. LleHTpanbHas
cumMetpusi. OceBasi CHMMETPHSL.

13




3epKajibHasi CHMMETPHSI.
[TapauienbHbIN IEPEHOC.

I'n. 2. | HuauHap, KOHYC, mIap.

map.

[Tonstue nunuuapa. [nomans 12
MOBEPXHOCTU HuiauHApa. [lonstue
KoHyca. [llmomanp moBepxHOCTH
KoHyca. Yceu€Hnblil konyc. Cdepa u
map. Ypasuenue cepol. Bzanmuoe
pacnonoxxeHue cepbl U MIOCKOCTH.
KacarenbHas miaockocTs Kk cdepe.
[Mnomane chepsrl. PazHble 3a1aun Ha
MHOTOIPAHHUKH, TUINHAP, KOHYC,

I'm. 3. | O0OBEMEI TEl. [Tousarre 00béMa. OOBEM 15

IPSIMOYTOJIBHOTO NIapajuIeenuIea.
O0BEM TIPSIMON MPU3MBI, OCHOBAHHUEM
KOTOPOU SBJIAETCS NPSAMOYTOJIbHBII
TpeyroJbHUK. Teopema 00 o0BEME
npsaMoii mpusmel. Teopema 00 00bEMe
uIMHIpa. Berancnene o0bEMOB Tel
C IIOMOUIBIO ONPEIEITIEHHOTO
MHTETpaa.

YyeOHo-TeMaTH4YecKkoOe MJIaHupoBanme 11 kiace

N Pasgeas kypea Koua-Bo Kosin4yecTBO KOHTPOJIBLHBIX
4acoB padort

[ToBTOpenue kypca 10 knacca 4 1
Crenenu u kopau. CTeneHHbIC PYHKITUN 13 1

3. [BekTopsl B ipocTparcTBe. METO KOOPAMHAT B 13 1
[IPOCTPAHCTBE.

4. [llokasarenbHas, morapudmMudeckas GyHKIIUHA 22 3

5. |HunuHap, KOHYC, mIap. 12 1

6. [MaTerpan 8 1

7. [OnemMeHTbl KOMOWHATOPUKH, CTaTUCTUKH U TEOPUHU 11 1
BEPOSTHOCTEM.
OOBEMEI TeT. 15 1
YpaBHeHUsT U HepaBeHcTBAa. CHUCTEMBI YpaBHEHMH U 19 1
HEPABCHCTB

10. [ToBTOpenue kypca 10 u 11 kiaccos. 15 1
HUtoro 132 12

TpeOoBaHMs K YPOBHIO NOATOTOBKH Y4aIMXCH.

B pezynvmame u3zyuenusn mamemamuku Ha 0a3060Mm ypoeHe 6 cmapuieil WKoJie yueHUK 001)4cen

3HATH/IIOHUMATH

® 3HAUEHHME MATEeMAaTHYECKOW HAayKH [Jisi PEIICHHs 3a]ad, BO3HUKAIOUIMX B TEOPUU U IPAKTHUKE;
IIUPOTY U OTPAaHUYEHHOCTh MPUMEHEHUS MAaTEMaTUYECKUX METOJIOB K aHAJIM3y U HCCIEIOBAHUIO

MIPOLIECCOB U ABJICHUH B MPUPOJIE U OOILIECTBE;




e 3HaueHHE MPAKTUKH W BOIPOCOB, BO3HHUKAIOIIMX B CaMOW MareMaTHke, Uii (OPMHUPOBAHUA U
Pa3BUTHS MaTEeMaTUYECKOW HAYKH,

® WU PACIIUPEHUS YHCIOBBIX MHOXECTB KaK CIOc00a TMOCTPOCHHUS HOBOTO MAaTEMaTHYECKOTO
annapaTa JUIA pGI_HeHI/IH HpaKTI/I‘-IGCKI/IX 3a1a4 u BHyTpeHHI/IX 3aJa4 MaTEMAaTHUKU,

e 3HAYCHME HJCH, METOJOB U PE3YJbTAaTOB aJIreOphl 1 MAaTEMATHUYECKOTO aHan3a JJIsl MMOCTPOCHHS
MOJIEJIEN peaIbHbIX MPOIIECCOB U CUTYAIINH;

® BO3MOKHOCTH F€OMETPUUYECKOTrO SI3bIKa KaK CPEJCTBA OMUCAHUSI CBOMCTB pEajbHBIX MPEIMETOB U
MX B3aMMHOTO PACIIOJI0KEHNUS;

® YHHUBEPCAJIbHBIA XapaKTep 3aKOHOB JIOTHKM MAaTEMaTHYECKHUX PACCYXICHHH, UX NMPUMEHUMOCTh B
Pa3IMYHBIX 00JIACTAX YEIIOBEUECKON JEATEILHOCTH;

[ ] pa3Jmtme Tp€6OBaHHI>'I, Hpe[[’b}IBJIHeMBIX K JO0Ka3aTCjIbCTBaM B MATCMATHUKEC, CCTCCTBCHHBIX,
COIIMAJIBHO-OKOHOMHNYECCKHUX U FyMaHI/ITapHI:IX HayKax, Ha HpaKTI/IKG;

® pPOJb aKCMOMATHUKA B MaTE€MaTHKE, BO3MOXKHOCTH IOCTPOCHUSI MaTEeMaTHYECKHUX TEOpUM Ha
aKCMOMATHUYECKON OCHOBE; 3HAUCHHE aKCHOMATHKH JJIsl APYTUX 00JIACTel 3HAHUS | [T PAKTUKH;

® BEPOSTHOCTHBIX XapaKTep Pa3IUIHBIX MPOIECCOB U 3aKOHOMEPHOCTEH OKPYKAIOIIEr0 MHUPA.

YucioBble 1 OyKBEeHHbIE BbIPAKEeHHS
Ymers:
® BBINOJHATH apudmMeTnyeckue IeHCTBUS, coyeTas YCTHbIE M NMUChbMEHHbBIE MPHEMbI, PUMEHEHUE
BBIUHCIUTENbHBIX YCTPONCTB; HAXOAWUTh 3HAUEHUS KOPHS HATypajJbHOW CTENEeHM, CTENEHU C
pallnOHAJIBHBIM I1OKAa3aTCJICM, norapmbMa, HCIIOJIB3YA IIPpU HGOGXOI[I/IMOCTI/I BBIYUCIIUTCIIBHBIC
YCTPOMCTBA; MOJIb30BATHCSA OLIEHKON U MPUKUIKOW MPU MPAKTUYECKUX pACUETaX;
® HaxXOIUTb KOpHU MHOI'OYJICHOB C O,Z[HOI>'I HepeMeHHOﬁ, packKiIagblBaTb MHOT'OYJICHBI HA MHOXHUTCIIN,
® MPOBOAMUTH MPEOOpPa30OBAHUSI YHCIOBBIX M OYKBEHHBIX BBIPQKEHUH, BKIIOYAIOLINX CTEICHHU,
paauKaibl, Jorapu@mbl U TPUTOHOMETPUYECKUE PYHKIIHH.
Hcnonp3oBaTh NpHOOPETEHHBIE 3HAHUA U YMEHUS B IPAKTUYECKOM JAEATEIbHOCTH U TIOBCEIHEBHON KU3HU
JUIsL TIPAKTHYECKUX pacyeToB Mo (opmynam, BkItouyas (OpMYIbl, COJEpKallie CTENeHH, paJuKalbl,
JorapupmMsl 1 TPUTOHOMETPHUYECKUE (PYHKIIUH, TPU HEOOXOAUMOCTH MCIIONb3YsI CIIPABOYHBIE MaTepHAIIbI
Y MIPOCTEUIIINE BHIYUCIUTENIbHBIE YCTPONUCTBA.

DOyHKIMU U TPaPUKH
Ymers
® ONpeenaTh 3HAUYE€HUE (DYHKIUHU 10 3HAYEHUIO apryMeHTa IpH pa3IM4yHbIX CIIOCO0ax 3aJaHus
byHKINH;
® CTPOUTH rpa)MKu U3yYEHHBIX (DYHKIIMN, BBITOIHATH TpeoOpa3oBaHus rpadukos;
® ONUCHIBATH 0 rpaduKy U 1o (HhopMyJie MOBeIeHUE U CBOWCTBA (PYHKIIUH;
e pemaTh ypaBHEHMs, CHUCTEMbl YpaBHCHMI, HEPABEHCTBA, HCIIOJIb3YS CBOMCTBa (PYHKUMH W HX
rpaduuecKue npeIcTaBICHuUs;
Hcnonb30BaTe NpUOOPETEHHBIEC 3HAHUS U YMEHUS B MPAKTUYECKOM IEATEIBHOCTU U MTOBCETHEBHOM KU3HU
JUIs ONMMCaHUS M MCCIENOBaHHUSA C TMOMOINBIO (DYHKIMI pealbHBIX 3aBUCHUMOCTEH, MPEICTABICHHUS HX
rpauvecKu; UHTEPIPETAINU TPA(QUKOB PEATTLHBIX MPOIECCOB.

Hauana mamemamuueckozo ananusa
Ymernh
® HAXOAWUTh CyMMY OECKOHEYHO yOBIBAIOIIECH r€OMETPUIECKHI MPOTPECCUN;
® BBIUUCISATH MPOU3BOJIHBIE W TIEPBOOOPA3HBIC JJIEMEHTAPHBIX (DYHKIMIA, TpPUMEHSS MpaBUIia
BBIYHCIICHHS IPOU3BOIHBIX U IEPBOOOPA3HBIX, UCIIONB3YsI CIIPABOYHBIC MAaTEPHAIIBI;
uccaenoBaTh GYHKIUHA U CTPOUTH UX TpadHKy ¢ TOMOIIBIO MPOU3BOTHOM,;
pemarh 3aJa4u ¢ MPUMEHEHHEM YPaBHEHUsI KacaTeIbHOH K TpaduKy QyHKIINM;
peraTh 3a7a4i Ha HaX0XICHUE HAaMOOJIBIIIET0 1 HAUMEHBIIIEro 3HAaYeHHS (YHKITUUA Ha OTPE3KE;
BBIYMCIIATH TUIOLIA/Ib KPUBOJIMHEWMHOM TpaneUnH.



Hcnonp3oBaTh NpHOOPETEHHBIC 3HAHUA U YMEHUS B IIPAKTUYECKOM JAEATEIbHOCTH U MIOBCEIHEBHON KU3HU
JUIsl peIIEHUs] FEOMETPUUECKUX, PU3NUECKUX, JKOHOMUYECKUX U JPYTUX NPUKIAIHBIX 33aJa4d, B TOM 4HCIe
3aJa4 Ha HauOOoJIbIINE U HAUMEHbBIIINE 3HAUCHHsI ¢ IPUMEHEHHEM arlapara MaTeMaTuYecKoro aHaau3a.

J1eMeHThl KOMOMHATOPUKHU, CTATUCTUKH U TEOPUHU BEPOSITHOCTEH
Ymers
e pemarh HpocTeimre KOMOMHATOPHBIE 33/1a4d METOJOM Iepedopa, a TakKe C HCHOIb30BaHHEM
U3BECTHBIX (popmyl, TpeyroibHuKa [lackans; BeMUCIATH K0d(duuuentsl 6unoma HeioToHa 1O
dopmyse u ¢ ucronp3oBaHueM TpeyronpHuka [lackans;
®  BBIYHCIATH, B IPOCTEUIINX CIy4asiX, BEPOSITHOCTU COOBITHI HAa OCHOBE TOJCUETa YHCIIa UCXO0B;
Hcnonp3oBaTh mpuoOpeTeHHbIC 3HAHUS U YMEHHUS B IPAKTUYECKON AEATEIBHOCTH U TIOBCEAHEBHOM KU3HU:
JUISL aHAJIM3a PEATbHBIX YHCIIOBBIX JaHHBIX, IPEICTABICHHBIX B BHJE JHarpaMM, rpaduKoB; Uil aHAIH3a
UH(POPMALIUU CTATUCTUYECKOTO XapaKTepa.

Ypasnenus u nepasencmea
Ymers
e pemaTh palMOHAIBHBIC, IIOKA3aTelbHbIE M JIOrapu(MHUUECKHEe YpaBHEHHUS M HEPaBEHCTBA,
UPPalMOHAIIbHBIE U TPUTOHOMETPUYECKUE YPABHEHUS, UX CUCTEMBI;
® J10Ka3bIBATh HECIIOXHBIE HEPABEHCTBA;
e pemiaTh TEKCTOBBIE 33/aUd C IOMOILIBIO COCTABIEHUS YPAaBHEHUM, U HEPABEHCTB, NHTEPHPETUPYS
pE3yJIbTaT C Y4€TOM OIPAaHUYECHUM YCIIOBUS 33[1a4H;
e 1300paxaTh HA KOOPIMHATHOM MJIOCKOCTH MHOXKECTBA PEIICHUH YpaBHEHUH U HEPABEHCTB C IBYMS
IIEPEMEHHBIMHU U UX CHCTEM.
® HaxOJUTh NPUOJIMKEHHBIE PELICHUS YPAaBHEHUN U UX CUCTEM, UCIIONIb3Ys IpapuuecKuil METON;
e peliaTh YpaBHEHUs, HEPAaBEHCTBA M CHUCTEMBbl C IPUMEHEHMEM TIpaUuecKUX IpeACTaBICHUH,
CBOMCTB (DYHKITUH, IPOU3BOTHOM;

Hcnonp30BaTh NpuoOpeTeHHbIE 3HaHUS U YMEHUS B IPAKTHUECKOMN JESTEIbHOCTH U MMOBCEIHEBHOMN KU3HU
JUIsl TOCTPOEHUS U UCCIIEIOBAHUSI MPOCTEHIIINX MATEMATUUECKUX MOJIEIICH.

I'eomerpus

3HATh

Mpuororpanauku. [Ipusma, ee ocHoBaHUs1, O0KOBBIE pedpa, BpICOTa, OOKOBas MOBEPXHOCTH. [Ipsimas u
HakjIoHHas.mpu3Ma. [lpaBunbnas npusma. [lapamnenenunen. Kyo.

[Tupamuna, ee ocHoBaHHUE, OOKOBBIE pedpa, BHICOTA, OOKOBAs MOBEPXHOCTh. TpeyroyibHas MAUPaMHJIA.
IIpaBunbHas nupaMuaa. Y ce4eHHas MUpamMuaa.

Cummerpun B KyOe, B mapajuieienunesne, B mnpusme M nupamune. lloHarue o cummeTrpuu B
IpOCTpaHCTBE (LEHTpalbHAs, OceBas, 3epKaibHas). [IpuMepbl CUMMETpPHIl B OKpYXKarolleM MHUpE.
Ceuenus ky0Oa, mpusmbl, nupamuabl. [IpencraBienre o MpaBUIbLHBIX MHOTOIpaHHUKAX (TeTpa’ap, KyoO,
OKTad3JIp, JOJEKA3P U UKOCADIP).

Tena m moBepxHocTH BpamieHud. LwimHap u koHyc. YceudeHHbId KOHyC. OCHOBaHUWE, BBICOTA,
O0KOBast MOBEPXHOCTH, 00Opa3yromias, pa3BepTka. OceBble CeUeHUs U CEUCHHUS apaljieNIbHble OCHOBAHUIO.
[Iap u cdepa, ux cedeHus1, KacareabHas IIOCKOCTH K cepe.

OOwembl Ten W IwIomAAM ux noBepxHocTeil. [lonsTne 006 oObeme Tenma. OTHOIIEHHE O0BEMOB
MMOIOOHBIX TEIL.

®opmyiel 06beMa Ky0a, IPSIMOYTOJIBHOTO MapaulesenuIeaa, IpU3Mbl, THIHHAPa. PopMyIibl oObeMa
nupaMuibl 1 KoHyca. @opMyIibl IIIOIIAIN TOBEPXHOCTEHN MIIMHAPA U KoHyca. Dopmyssl o0beMa mapa u
iomanu chepsl.

Koopaunatsl 1 BekTopbl. [lekapTOBbI KOOpAMHATHI B mpocTpaHcTBe. DopMyiia pacCTOSTHUS MEXIY
JIBYMS TOUKaMH. Y paBHEHHs chepbl U II0cKocTH. PopMyrna pacCTOSHUS OT TOUYKH JI0 TUIOCKOCTH.



Bekropsl. Moaynb BekTopa. PaBeHCTBO BekTOpOB. Cli0KEHHE BEKTOPOB U YMHOXKEHHME BEKTOpa Ha
yucao. Yroa Mexay Bekropamu. Koopaunatsl Bektopa. CKansipHOE TPOU3BEACHUE BEKTOPOB.

YmMmern

e pacro3HaBaTh Ha YepTeX)ax M MOJEISAX NPOCTPAHCTBEHHBbIE (OPMBI; COOTHOCUTH TPEXMEPHbBIE
OOBEKTHI ¢ UX OMUCAHUSIMHE, U300PAKEHUSIMU;

® AHANM3HUPOBATh B MPOCTEUIINX CIIy4asiX B3aMMHOE PacoioKeHHe 00BEKTOB B POCTPAHCTBE;

¢ 11300pakaTh OCHOBHbIE MHOTOI'PAHHUKH U KPYIJIbIE TEJIA; BHIMOIHSITH YEPTEKH 110 YCIOBUIM 33/1a4;

® CTPOUTH MPOCTEHIIINE CeUeHUsI KyOa, TPU3MBbI, TUPaAMHUIbI;

e pemiath IUIAHUMETPUYECKHE U TMPOCTEHIINEe CTePEeOMETPUYECKHE 3a/Jayd Ha HaXOXJACHHE
r€OMETPUUYECKHUX BEJIMYUH (JIJIMH, YIJIOB, IUIONIA/IeH, 00bEMOB);

® JCIIOJB30BATh MPHU PEUICHUH CTEPEOMETPUUECKUX 3a1a4 TUIAHUMETpHUECKHe (DaKThl M METO/IbI;

® IPOBOJUTH JOKA3aTEJIbHbBIE PACCYXKACHUS B X0/I€ PEIICHUS 3a/1a4;

Hcnonb30BaTh nproOpeTeHHbIE 3HAHUS U YMEHHUS B MPAKTUYECKOW NEATEIbHOCTH U MOBCEIHEBHOM
KU3HM ISl HCCIIeNOBaHUA (MOJETUPOBAHUS) HECIOXHBIX TNPAKTUYECKUX CHUTYyallud Ha OCHOBE
U3Y4YeHHbIX (opMyn u CBOMCTB ¢uryp; BBIYUCIECHHS OOBEMOB U IUIOHIaed TMOBEPXHOCTEH
MPOCTPAHCTBEHHBIX TN TMPH PEIICHUH NPAKTHYECKUX 3a7ad, WCIONb3ys MPU HEOOXOAUMOCTH
CIPAaBOYHHUKHU M BBIYUCIUTEIbHBIE YCTPONUCTBA.

BIIQJICTh KOMIIETCHIMSAMHU: Y4eOHO — TIO3HABaTENbHOM, IICHHOCTHO — OPHEHTAlMOHHOM,
pedIeKkCUBHOM, KOMMYHHUKAaTUBHOU, HH()OPMAITMOHHOM, COITMATBLHO — TPYIOBOM.

Chnmcox aurepartypsbl.

1. YueOnuk. AnreOpa u Havajga MaTeMaTH4YecKoro ananuza. A. I'. Mopakosud. U3parenbcTBo
«MHuemo3uHa». Mocksa, 2021 T.

2. Yueonwuk. ['eomerpus 10-11. A. C. Atanacsn, B. ®@. byry3os, C. K. Kagomues. Mockga.
[Ipoceemenue. 2019 r.

3. Metonuueckoe nmocodue. I'. . KoBanéra. ['eomerpus. 10 knacc. U3garenbctBo «Yuutenby, 2018 .
4. JI. W. 3BaBuy, E. B. ITorockyeB. TectoBsie 3aganus no reomerpun. 10 knacc. Ipoda. Mocksa. 2017 T.
5. 3amaunuk. Anrebpa u Hadayia MareMarndeckoro ananusa. A. I'. Mopakosud. M3narenscTBo

«MnemosuHa». Mocksa, 2019 r.

6. Metonuueckoe mocodue. T. W. Kymopoga. M3natenscTBo «Yuutensy». Bonarorpam, 2018 r.

7. A.T.Mopakosuy, E. E. Tynpunnckas. Anredpa u Hauasna aHanu3a. Kontponbaeie padoter. 10-11
kinaccel. Mocksa. «3marenbscTBo « MHEMo3uHa», 2018 T.

8. JI. O. llenumiena, T. A. KopemoBa. AnreGpa u Hayana aHanusa. Temaruueckue TecTsl U 3a4€Thl. 10-11
knaccel. MockBa. M3marenscTBo «MHEMo3uHa», 2017 T.

9. M. K. [loranos, A. B. llleBkun. Anre6pa 1 Hayana aHanu3a. JuaakTuueckue MaTepuansl. Mocksa.
«ITpocsemenner, 2018 r.

10. Makeea A. B. Kaprouku no tpuronomerpuu. 10-11 xnaccer. Caparos. OAO M3narenscTBo
«JInmein, 2017 1.

HNHuTepHeT pecypcesl @

TectupoBanue online: 5 — 11 kmaccer:  http://www.kokch.kts.ru/cdo
Caiitr Mopnkosrua A. I'. :http://www.ziimag.narod.ru/index.htm

Cerb TBOpUYECKHX yuHTeNeH: http:/it-n.ru/communities.aspx?cat no=4510&tmpl=com ,

Hogsrie TexHonorun B o6pazoanuu: http://edu.secna.ru/main

Meramkomna: http://www.metashool.ru

Caiir https://videouroki.net/
Caiir https://resh.edu.ru/

Caiir https://edu.skysmart.ru

1
2
3
4
5
6. Caiit m1s caMooOpa3oBaHUs M OH-JIAMH TeCTUpOBaHus: http://uztest.ru/
7
8
9
1

0. Caiir «SIxmace» https://www.yaklass.ru/
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11. I'pa¢duk BbINOTHEHUSI
12. npakTHYeCcKOil YacTu MporpamMmsbl o marematuke B 11 kiacce
13. (kOHTpPOJIBbHBIE PadOTHI)

14.
No KontponbHas padota JlaTa
n/n 10 TeMe
[Tnan Paxr
1 | KonrponbHas paboTa 1o mpoBepKe OCTaTOUHBIX 07.09.21
3HaHWH (BXOIHOW KOHTPOJIb)
2 | Konrponbnas pabora Ne 1 «CteneHu u KOpHH. 26.09.21
CreneHHble QyHKIIMH»
3 | KonrponbHas paborta Ne 2 «BekTopbi» 31.10.21
4 | KontponbHast pabora Ne 3 «IlokazarenbHas 11.11.21
b yHKIHS
5 | KonrponbHas paborta Ne 4 «Jlorapudmuueckas 28.11.21
b yHKIHS
6 | KonrponbHas paborta Ne 5 «IlokazarenbHast u 09.12.21

norapudmudeckast GyHKIIHS

7 | KonrponbHas pabota Ne 6 «lwmHap, KoHyc, map»

8 | KortponbHas padorta Ne 7 «IlepBooOpa3Has u
WHTETpaID»

9 | KonTtponbsHas padota Ne 8 «DneMeHTHI TEOpUH
BEPOSATHOCTEN U MATEMaTUYECKON CTaTUCTUKI)

10 | KonTpoabsHas pabora Ne 9 «O6bEMBI TEI»

11 | KonTponsHas padora Ne 10 «YpaBHeHHS 1
HepaBeHCTBA. CHCTEMBbl YpaBHEHUN U HEPABEHCTB)

12 | UtoroBoe TecTupoBanue

KPUTEPUM 1 HOPMBI OIIEHKH 3HAHUI, YMEHWUH 1 HABBIKOB OBYYAIOIINXCA 1O
AJITEBPE.

1. Ol(eHKa RUCbMEHHbIX KOHmp0]lbl-lblxp6160m oﬁytmroumxc;l no aﬂzeﬁpe U Hauaam anajiusdad.

OTBeT OLICHUBAECTCSI OTMETKOM «5», eclIu:
- pa0oTa BBINOJIHEHA [TOJIHOCTHIO;
- B JIOTMYECKHUX PACCYXICHUSAX U OOOCHOBAHUU PEIICHUS HET MPOOEJIOB U OIUOO0K;
- B PELICHUU HET MATEMaTHYECKUX OLIMOOK (BO3MOYKHA OJHAa HETOYHOCTh, ONHUCKA, KOTOpas He
SBIISICTCA CJIEJCTBHEM HE3HAHMS WIIM HEMOHMMAaHUs y4eOHOro MaTepHrana).

OtMmeTKa «4» CTaBUTCS B CIEAYIOIMIMUX CIyqasx:
- pa60Ta BBITIOJIHCHA ITOJIHOCTBIO, HO 060CHOBaHI/I}I raroB pC€uICHUA HCAOCTATOYHBI (GCJ'II/I YMCHHC
000CHOBBIBATh PACCYKICHHUS HE SIBISUIOCH CIIEIUATbHBIM 00BEKTOM MPOBEPKH);
- JIONyIICHBI OJHAa OMIMOKA WJIM €CTh JIBa — TPU HENOYeTa B BBHIKJIAJIKAX, PUCYHKAX, YEPTEIKAX WU
rpadukax (eciiv 3TH BUJIbI padOT HE SBJSUIUCH CIICIIHAIBHBIM 0OBEKTOM IMPOBEPKH).

OTMeTKa «3» CTaBUTCH, €CIIN:
- JomyuieHo 0ojee oJHOW OMMOKM MM Oosiee IByX — TPeX HEJO0YETOB B BBIKJIAJKAX, YEPTEKaX WU
rpadukax, Ho o0yJaromuiics 061aaaeT 00s3aTeILHBIMI YMEHUSMU 110 TIPOBEPSIEMOI TeMe.

OTMeTKa «2)» CTaBUTCH, €CIIN:
- JIOMYIICHBI CYIIECTBEHHBIE OLTNOKH, MOKA3aBIINE, YTO O0yJaIoNIuiicss He 00JagaeT 00s3aTenbHBIMH
YMEHUSIMH MO TAHHOM TEME B MOJHON Mepe.

Yuurenab MOXET IOBBICUTH OTMCTKY 3a OpI/II‘I/IHa.HBHHﬁ OTBCT Ha BOIPOC HJIM OPUTHMHAJIBHOC PCHICHUC
3aga4d, KOTOPBIC CBUACTCIBCTBYIOT O BHICOKOM MAaTEMaTH4Y€CKOM Pa3sBUTHUH 06yqa101uer0051; 3a pCUICHUC



Ooiee CIOKHOW 3aJjauyd WJIM OTBET Ha OoJyiee CIOXKHBIH BOIPOC, MPEIOKEHHBIE O0ydJaroImemMycs
JIONOJTHUTEIIHHO 1TOCTIE BBIMTOTHEHUS UM KaKUX-THOO APYTUX 3aJaHui.

2. Oyenka ycmuuwix omeemoe 00yuarouwuxcsa no aizedpe u Ha4anam anaiusd.

OTBeT OLICHUBACTCS OMMEMKOIL «5», €CJIM YYCHHK:

MIOJTHO PAaCKpPBUI COJIEpKaHUe MaTepHraia B 00beMe, IpeayCMOTPEHHOM IPOTpaMMOii U y4eOHUKOM;
M3JIOKWJ MaTepUall TPAMOTHBIM SA3BIKOM, TOYHO MCIIONb3Ysl MATEMATHUYECKYH) TEPMUHOJIOTHIO U
CHUMBOJINKY, B OIIPEIEICHHON JIOTMYECKOH MOCIE10BaTENbHOCTH;

IPaBUJIBHO BBIOJHWI PUCYHKHU, YEPTEXHU, TPAPUKH, COYTCTBYIOIINE OTBETY;

II0Ka3aJ yMEHHME WIIOCTPUPOBATh TEOPUI0 KOHKPETHBIMM IPUMEpaMH, IPUMEHSTH €€ B HOBOH
CUTyallud TIPA BBINOJIHCHWHM IPOJEMOHCTPUPOBAI 3HAHHE TEOPUU paHEe H3YyYCHHBIX
COITYTCTBYIOIIUX TEM, COPMHPOBAHHOCTb M YCTOHYMBOCTD UCIOJIB3YEMBIX IIPH OTBETE YMEHHUN U
HaBBIKOB;

OTBEYAJl CAMOCTOSITEIHHO, 0€3 HAaBOAIINX BOIPOCOB YUUTEIS;

BO3MO>XKHBI OJIHA — JIB€ HETOYHOCTH IIPH OCBELICHUH BTOPOCTENEHHBIX BOIPOCOB MJIU B BBIKJIA/IKAX,
KOTOpBIE€ YUEHHUK JIETKO UCIIPABHII IIOCIIE 3aMEYAHMs] YUUTETIS.

OTBeT olLeHUBAETCS ommemKoil «4», eclny yIoBJIETBOPSET B OCHOBHOM TPEOOBAHUSIM Ha OLIEHKY «5», HO
MIPU 3TOM UMEET OJNH U3 HEJOCTATKOB:

B WB3JIOKEHUHU JOIMYIICHBI HeOOJbIUe MpoOesbl, He WMCKA3WBIIIEE MaTEMaTHUECKOE COJEpIKaHWe
OTBETA,

JOTYIIEHBI OJMH — JIBa HEJ0YeTa IPH OCBEIICHUH OCHOBHOTO COJIEpKAHUSI OTBETA, UCIIPABICHHBIC
MOCJIC 3aMEYAHUS YUUTEIS;

JOMYIIEHBI OMMUOKa WK 00JIee IBYX HEJOUETOB MPU OCBEIICHUU BTOPOCTETICHHBIX BOITPOCOB MJIU B
BBIKJIaJIKAX, JIETKO UCIIPABJICHHBIE MOCTIE 3aMEUaHUS YUUTEIIA.

OTBeT OLICHUBACTCS OMMEMKOIL «3» cTaBUTCS B CICOYIOIUX ClIy4dyasax:

HETOJIHO PACKPBITO COJEp)KaHHe MaTepuayia (CoJepKaHue U3J0XKEHO (parMeHTapHO, HE BCeraa
MOCIeI0BaTENbHO), HO MOKa3aHO oOlliee MOHMMaHUE BOMPOCAa U MPOJEMOHCTPUPOBAHBI YMEHUS,
JIOCTAaTOUHBIE JUIsl YCBOCHMSI IPOTPaMMHOI'0 MaTepuaia;

UMEJNCH 3aTPyIHEHUS WIN JOMYILEHbl OMMUOKH B ONPEIEICHUH MaTeMaTHUYeCKONH TEPMUHOJIOTHH,
yepTrexkax, BbIKJIAKaxX, UCIIPABICHHBIE MI0CJIE HECKOJIBKUX HABOJSIIUX BOIIPOCOB YUUTENS;
YUEHUK HE CHOpaBWICA C TMPUMEHEHHEM TEOpPHUM B HOBOM CHUTyallUM TMPH BBIIOJHEHUU
NPaKTUYECKOTO 3aJaHus, HO BBIMOJHWII 3aJlaHus 00s3aTeILHOTO YPOBHS — CJIIOKHOCTU O JaHHOM
TEME;

IpU  JOCTaTOYHOM  3HAaHMM  TEOPETHUYECKOIO0  MaTepuana  BbIABICHA  HEAOCTAaTOYHAs
c(OpMUPOBAHHOCTH OCHOBHBIX YMEHUI 1 HaBBIKOB.

Ommemxa «2» CTaBUTCS B CIEAYIOLUIUX CIydasiX:

HE PaCKpPBITO OCHOBHOE COJIEpKaHHE YUeOHOTO MaTeprana;

oOHapyKeHO HE3HAHWE YUYCHUKOM Oouibiel min Hanboliee BaXKHOW 4acTH y4eOHOTo MaTepuarna;
JIOMYIICHBl OIMMOKKM B ONpPEACTICHHHM TOHATHI, TpPU WCIONB30BAaHUH MaTeMaTHYECKOM
TEPMHUHOJIOTHH, B PUCYHKaX, YepTEkKax WM rpadukax, B BHIKIAJIKAX, KOTOPbIE HE HCIPABICHBI
M0CJIe HECKOJIBKUX HABOJISAIIMX BOIIPOCOB YUUTEIIS.

KPUTEPUU 1 HOPMBI OIIEHKHW 3HAHUIM, YMEHU 1 HABBIKOB OBYYAIOIIINXCA 11O

I'EOMETPHUMN.

1. Ol(eHKa RUCbMEHHbIX KOHmp0]lbl-lblxp6160m oﬁyqaioumxc;l no ceomempuu.

OTBeT OLICHMBACTCSI OTMETKOM «S», €CIIH:

paboTa BBINOJIIHEHA MTOJIHOCTHIO;

B JIOTUYECKUX PACCYKJICHHUIX U 0OOCHOBAaHUH PELICHUS HET MPOOETIOB U OUIHOOK;

B PEUICHHU HET MaTeMaTHYeCKUX OIIMOOK (BO3MOXKHA OJHA HETOYHOCTb, OIMCKA, KOTOpas He
SBIISICTCA CJIEJCTBHEM HE3HAHMS WIIM HEMOHMMAaHUs y4eOHOTo MaTepHrana).



OtMmeTKa «4» CTaBUTCS B CIEAYIOMINUX CIyqasx:
- pa60Ta BBINIOJIHCHA IMOJIHOCTBIO, HO 060CHOBaHI/I}I raroB pC€uICHUA HCAOCTATOYHBI (GCJII/I YMCHHC
000CHOBBIBATh PACCYKIEHUS HE SIBISLIOCH CIICIUATBHBIM O0BEKTOM MPOBEPKH);
- JIONyIICHBI OJJHAa OMIMOKA WJIM €CTh JIBa — TPU HEIO0YETa B BBHIKJIAJIKAX, PUCYHKAX, YEPTEIKAX WU
rpadukax (eciiv 3T BUJIbI padOT HE SBJSUIUCH CIICIIHAIBHBIM 0OBEKTOM IMPOBEPKH).

OtMmeTKa «3» CTaBUTCH, €CIIN:
- gomyuieHo 0ojee oJHOW OMMOKM UM Oosiee IBYX — TpeX HEO0YETOB B BBIKJIAJKAX, YEPTEKaX WIN
rpadukax, Ho o0yJaromuics 06aaaaeT 00s3aTeILHBIMI YMEHUSMU 110 TIPOBEPSIEMOI TeMe.

OTMeTKa «2» CTaBUTCS, €CIIN:
- JIOMYIICHBI CYIIECTBEHHBIE OITNOKY, MIOKA3aBIIINE, YTO O0yJaIoNIuiicss He 00aaaeT 00s3aTenbHBIMH
YMEHHSIMHU 110 JAHHOU TeMe B MOJIHOM Mepe.

Y4uTenb MOKET TMOBBICUTH OTMETKY 33 OPWUTHHAIBHBIN OTBET Ha BOIPOC WIM OPUTHHAIBHOE pEIICHHUE
3a7]aui, KOTOPBIE CBUJIECTEIBCTBYIOT O BHICOKOM MaTEeMAaTHYECKOM Pa3BUTHHU OOYYAIOLIETOCS; 33 PEIICHHE
OoJjiee CJIOKHOM 3aJadyd WM OTBET Ha 0oJiee CIOXKHBIA BOIMPOC, MPEIJIOKEHHBIE O00yJaromeMycs
JIOTIOJTHUTEIIFHO TIOCIIE BBITOJIHEHHS UM KaKUX-THOO JPYTUX 33 JaHH.

OueHKa YCmHbBIX omeemos oﬁyqalomuxc;z no ceomempuu.

OTBeT OLIEHUBAETCS OMMemKOl «5», €CII yUCHUK:

- TIOJIHO PAcKPBUI CO/IEpPIKaHUE MaTepuana B 00beMe, MPelycCMOTPEHHOM IPOrpaMMOl U Y4eOHHKOM;

- M3J0XWI Marepuall TPaMOTHBIM S3BIKOM, TOYHO HCIOJIb3Ys] MaT€MaTH4ECKYI0 TEPMHUHOJOTHIO H
CHUMBOJIVKY, B OIIPEIEICHHON JIOTHYECKOH MOCIEI0BAaTEIbHOCTH;

- NPaBWJIBHO BBIMOJHWI PUCYHKH, YEPTEXKH, I'padUKU, COYTCTBYIOLINE OTBETY;

- IIOKa3aJl YMEHUE WJUIIOCTPUPOBATh TEOPUIO KOHKPETHBIMU IIPUMEPAMH, NPUMEHATH €€ B HOBOU
CUTyallUd IIPU  BBIIOJHEHUU IPOJAEMOHCTPUPOBAJ 3HAHUE TEOPUHM paHEEe H3YYEHHBIX
COITyTCTBYIOIIUX TEM, COPMHUPOBAHHOCTh M YCTOHYMBOCTD UCIOJIB3YEMBIX IPH OTBETE YMEHHH U
HAaBBIKOB;

- OTBeYaJl CaMOCTOATENIbHO, 6€3 HaBOIALINX BOIIPOCOB YUUTEIIS;

- BO3MOXHBI OIHA — JIB€ HETOYHOCTH IIPH OCBELIEHUH BTOPOCTENIEHHBIX BOIPOCOB WJIN B BBIKJIAJKAX,
KOTOPBIE€ YUYEHHUK JIETKO HCIIPABUII ITOCIIE 3aMEYAHUS] YUUTEIIS.

OTBeT OolLleHUBaETCS ommemKoil «4», eclny yIoBIETBOPSET B OCHOBHOM TPEOOBAHUSIM Ha OLIEHKY «5», HO
IIPU 3TOM UMEET OJIUH U3 HEI0CTATKOB:
- B M3JIOXKEHUM JOMYIIEHbI HEOOJbIINE MpoOeibl, HE MCKAa3UBIIEE MaTEeMaTHYECKOE COJAepKaHHe
OTBETA;
- JOMYUIEHBI OJMH — JIBA HEAOUYETA MPU OCBEIICHUH OCHOBHOT'O COJIEP>KAHUS OTBETA, UCIPABICHHbBIC
MOCJIC 3aMEYaHUS YUUTES;
- JIOMYIICHBI OMKOKa WK 0oJiee ABYX HEAOYETOB MPU OCBEIICHUU BTOPOCTETICHHBIX BOIIPOCOB WJIH B
BBIKJIa/IKaX, JIETKO MCIpPaBJICHHbIE TIOCTIEe 3aMeUaHus YUUTEIs.

OTBeT OLIEHUBAETCS OMMEMKOU «3» CTABUTCS B CIEAYIOLIUX CIyYasx:

- HEeMOJHO PacKpbITO COepaHue Mmarepuana (CoaepKaHHe HM3JI0XKEHO (pparMeHTapHO, HE BCerjaa
MOCIIeI0BAaTENbHO), HO MMOKa3aHO oOlliee MOHMMaHHE BOMPOCAa U MPOJEMOHCTPUPOBAHBI YMEHUS,
JIOCTATOYHBIC JUIsl YCBOCHHSI POTPAMMHOT0 MaTepuana,

- WMEIUCh 3aTPYIHECHHS WU JOMYIIEHBI OMMOKY B OMpEACICHUH MAaTeMaTHYECKON TepMUHOIOTHH,
YyepTexax, BBIKJIAIKaX, HCIIPABICHHBIE MOCIE HECKOJIBKUX HABOJSIINX BOIIPOCOB YUUTEIIS;



YUYEHHK HE CIpaBHWJICA C IPUMEHEHHMEM TEOPUM B HOBOW CHUTyalldd IIPpU BBIIOJHEHHUH
MPAKTUYECKOTO 3a/IaHus, HO BBITIONHUI 3aJaHus 005S3aTEIHHOTO YPOBHS  CIOXHOCTH MO JaHHOM
TEME;

pd  JOCTAaTOYHOM  3HAHMU  TEOPETHUYECKOr0  MaTepualia  BbIBICHA  HEIOCTAaTOYHAs
c(hOpMUPOBAHHOCTH OCHOBHBIX YMEHUH U HaBBIKOB.

Ommemxka «2» CTaBUTCS B CICOYIONUX ClIy4dasXx:

HE PaCKpPBITO OCHOBHOE COJIEp)KaHHE YUeOHOTO MaTeprana;

0OHapyKEHO HE3HAHUE YUYEHUKOM OOJIBIIICH WM HanboJiee BaKHOM YacTh y4eOHOTo MaTepuaa;
JIOMYyIICHBl OIMMOKKM B ONpPEACICHHHM TOHATHH, TpPU MCIOJB30BAaHUH MaTeMaTHYECKOM
TEPMUHOJIOTHH, B PUCYHKAX, YepTEXKax WM rpadukax, B BBIKJIAIKaX, KOTOpbIE HE HMCIIPABICHBI
IMOCJIC HCCKOJIbKUX HABOAAIINX BOIIPOCOB YUUTCIIA.



KAJIEHJAPHO-TEMATHYECKOE INTAHUPOBAHHUE

MATEMATHKA 11 KJIACC

K yuebnuky «Anredpa u Hadana ananu3a. 10-11 kimace» aBt. A. I'. MopnkoBuy, Muemo3uHa, 2011;
«I"'eometpus 10 — 11» aBt. JI.C. ATtanacsH, [Ipocsemienune, 2020.
KonnyectBo yacoB: Ha yueOHbIi rog — 132, 4 yaca B HeZEIIO.
[InaHOBBIX KOHTPOJIBHBIX paboT — 12

Ne Conep:xkanue JaTa npoBeneHus

ypo U3y4yaemMoro 3HaHUA ¥ yMeHUs OcHoBHoOeE conepxxaHue

Ka MarepuaJa ITo nany | I1o dakry
IloBTOpenue (4 yaca)

1 TPUTOHOMETPUYECKHE | TPUTOHOMETPHYECKHE (YHKLIH YHCIOBOTO Vuyaniuecs yMEOT CBOOOHO YUTATh 04.09
yHKIHH, MX apryMeHTa, TPUrOHOMETPHUYCCKUE rpaduku, OTpaXkaTh CBOMCTBA (DYHKIIUH HA
CBOI‘/'ICTBa,I/I rpacKH COOTHOLICHHS OTHOTO apTyMEHTA, rpaduxe.

. y=sinx
TPUTOHOMETPHYECKUE (PYHKLIUH: ,
y= cosx, y= tgx’ Yy =ctgx , rpaduK 1
cBolcTBa PyHKIMI

2 I[MpeobOpazoBanve TPUTOHOMETPHYECKIE (POPMYIIBI OHOTO, NBYX | YMEIOT UCMOIb30BaTh (HOPMYJIBL, 05.09
TPUIOHOMETPHYECKUX | Y OIOBHHHOTO aprymenTa, (bopmyibt coJieprKalle TPUrOHOMETPHUYECKHE
BEIDAKCHI npuBeieHns, GOpMyIibl epeBoa BBIPKCHUS [UIs1 BHIIOJTHEHHUS

p npousBeieHus QYHKIUI B CYMMY U COOTBETCTBYIOIINX PACUETOB;
TPUroHOMETPUIECKUE | yaoGopor, MeTON PA3IOKEHHS HA MHOKHUTENH, | MPeoGPa3OBHIBATS (opMyJIbl, BhIpaxkas
YPaBHCHHA OJHOPOJHBIC TPUTOHOMETPHYECKHUE OJITHU TPUTOHOMETPHUIECKHE QyHKINN

YpaBHEHHUS [IEPBOM U BTOPOH CTEIIEHH, yepes Apyrue. Ydaiuecs yMelT pelaTh

AIITOPUTM PEIICHUS YpaBHECHHS IpOCTeiiiiie TPUrOHOMETPUUYCSCKUE
ypaBHeHHs. BIaaeroT OCHOBHBIMH
Croco0amu peLieHus
TPUTOHOMETPHYECKUX YPaBHCHHIA.

3 I[MponsBoaHast, ee noctpoeHue rpaduka, Bozpacraronas VYMEI0T HaXOUTh IPOU3BOIHbIC 07.09
TIPHMEHEHHUE JUTST ¢GyHkys, yobiBaromas GpyHKIus, 9JIEMEHTAPHBIX (DYHKLUH, TPUMEHSIS
E—— MOHOTOHHOCTb TaOIHIly TPOU3BOIHBIX U MPaBHIIA

A nmuddepeHpoBaHus. 3HAIOT U YMEIOT
GbyHKIMH Ha OCYIECTBJIATh AITOPUTM HUCCIIEOBAHMS
MOHOTOHHOCTB (YHKIIMY HA MOHOTOHHOCTh

4 KonTposbHas 08.09
padora mo
NpoBepKe




0CTATOYHBIX
3HAHWI (BXOTHOM
KOHTPOJIb)

Crenenu u kopHu. Crenennsie pynkuuu (13 yacos)

3HATh: IOHATHE KOpHHA N-0i CTEIICHH U3
HCOTPULATCIILHOTO YUCJIa, KOPHA HEYEeTHOM

OHPGHCHCHI/IHI KOpHHA N-0i CTEIICHU M3

5 [TonsiTe KOpHA n-U 11.009.
CTEMEHH 13 CTENEeHH U3 OTPULIATEIHHOIO YHCA. HEOTPULATENILHOTO YKCIa, KOPHS
. YMeTh: BEIUUCIATh KOPHU N-Oi CTENEHH U3 HEYETHOM CTETEeHU N U3 OTPULIATEIHHOTO
JICUCTBUTEIBHOI'O o 12.09.
JIEICTBUTENILHOTO YNCIIA, PEIIaTh YPAaBHEHUS, | YKCIA, IOHATHE pajvKalla, peuieHue
6 qucia KOPHH KOTOPBIX SBJISIIOTCS KOPHIMM N-0H YPaBHEHMH C paJKaIaMH.
CTENEHH U3 IEHCTBUTEJILHOTO YHCIIA.
3HaTh: YTO IpeACTaBIsIET co00H rpaduk / N
7 — e pag OyHKIUM y=" 4/ X , UX CBOICTBa U 14.09
OyHkun y="4/x, | Gynkuuny="+/X , npun— 4eTHOM U n — rpaduku. IToctpoenue rpadpukos R
i N KIUH ¢ paaukanamu, rpadudeckoe
HUX CBOUCTBA U HEYEeTHOM, CBOMCTBA QYHKIMH y=" /X bynxu PaJIHKATIAMH, TP g 15.09.
rpaduku v ) pEllIeHNE YpaBHEHUI U HEPABEHCTB C
8 METb: CTPOWTH Ipa(pMKH U pemaTh pANHKATAMH.
YpaBHEHHsI U HEPABEHCTBA C PaJlUKaJIaMHu.
3HaTh: TEOPEMBI BHIpaXKAIOIEe CBOMCTBA 5 TeopeM, BhIpaKarolIuX CBOMCTBA KOPHS 18.09
9 CroiicTa KopHs n-if | KOPH n-it crenenu n-if CTENEHH; yIpoIeHNe BEIPAKEHHUIH, o
YMeTh: 10Ka3bIBATh TEOPEMbI U IPUMEHSTh UX | HAXOXKIEHUE 3HAUECHUN YHCIIOBBIX 19.09
10 CTCICHA IIPY YIPOILIEHUU BbIPAXKEHUI BBIPAXKEHUH, COIEPKAITUX KOPHH N-i I
CTENEHU
3HATh: YTO TAKOE BHECEHHE/BEIHECEHHUE ITonarue uppanoHaIbHOTO BBIPAKEHHUS, 21.09.
11 HpeOGpaSOBaHI/Ie MHOXHTEJ 10]1/3a 3HaK pajuKaia, MOHATHE OIIepani BHECEHUS Y BEBIHECEHHE
12 BBIPAKEHUIH, MPPaLMOHAIILHOTO BHIPAXKEHUS MHOXHTEJIS [T0]1/3a 3HAK pajiiKaa, 22.09.
COMEPKAIIIX YMeTb: BBIHOCUTh MHOXHUTEIIb 3a 3HAK YIPOILEHHE UPPALIUOHATIBHBIX
13 p paaukaia, BHOCUTb MHOXKHUTEIb MO/ 3HAK BBIPAKEHUH, Pa3IOKEHUE HA MHOXKHUTEIH, 25.09
pauKalpl panaukaia, ynpouars UppalioHaIbHble COKparieHue apooei T
BBIPYKEHUS], UCTIOJIb3YsI CBOMCTBA U3BJICUECHHUS
KOHTPOHbﬂaﬂ KOPHSI N-#1 CTENeHU U3 AeHCTBUTEILHOTO
padora Nel qmcna
26.09.
14 | «CTteneHu U KOPHM.
CreneHHble
GyHkuun»
15 3HATh: ONpECIICHHE CTCIICHH C JIFOOBIM [TonsiTHE cTEneHu ¢ paloHaIbHBIM
palUMOHAIBHBIM [TOKa3aTesIeM, IOHITHE [0KazareseM, ONpeeIIeHUs], OTHOCSIIHECS
O06o00meHue HMPPalMOHAIBHOTO YPaBHEHHMsI, OCHOBHBIE K OMNEepalyy BO3BEIEHUS B CTEIIEHb, 28.09
TMOHSITHUS O METO/Ibl PELICHUSI UPPATUOHATBHBIX MOHSITHE UPPALIMOHAIILHOTO YPAaBHEHUS U e

IIOKa3aTecjic CTCIICHU

ypaBHEHUH
YMeTb: NpencTaBlIaATh 3aJAHHOE BBIPAKCHUE B
BHUJIE CTENICHU C PAlJMOHAIBHBIM MOKA3aTelIEM,

OCHOBHbBIC MCTO/IbI PCHICHUA
HUppanruoHaJIbHbIX ypaBHeHPIﬁ; YHIpoIeHue
BBIpa)KCHI/Iﬁ CO CTCIICHAMH, HAXOXKXJICHHUC
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CTCIICHb C ,HpOGHI)IM mokKasarTrcjieM B BHIC
KOpHs, YHOPOILIATh BbIPpAXKCHUA COACPIKAIIUC
CTCIICHU C ,Z[pO6HI>IM IIOKa3aTcJIEM

3HAYCHUI YHCIOBBIX BLIpa)KeHI/Iﬁ (10)
CTCIICHAMMU U 6yKBeHHLIX BLIpa)KeHI/Iﬁ (10)
CTCIICHAMUA IIPH 3aJIAHHBIX 3HAYCHUAX

TIepEMEHHOMN

3HaTh: oOmpejeNeHrue CTENeHHOW (YHKIUH,
cBoiicTBa (pyHkmMH y=X", toe r — moboe
JIEHCTBUTEILHOE YHMCIIO, CBOMCTBA CTEIICHHOM

Ocku3bl TpaduKka CTEMEHHOW (QYHKITMH
y=x" ans m000ro  panuoHaIbHOTO
MoKazaTeJist 1:

GbyHKIMH,  TeopeMy O  NPOHM3BOAHON | l. TpH YETHOM HATypalIbHOM 3HAYCHHH I
CTeTIeHHOH  (DyHKITHH, bopmyny s rpaduK MOXOX Ha mapaboiry, a mpHu
16 MHTETPUPOBAHUS CTEICHHON (HYHKIIMN HEYeTHOM, OosbreM deMm 1,— Ha
YMers: cTpouth rpaduk creneHHO HYHKIUN KyOuueckyro mapaboiy;
Ui F000r0 PalMOHANBHOrO II0Kasarels I, |2. IIPU HEYETHOM OTPULATEIBHOM LEIOM
UCCIEN0BaTh  CTEHEHHYI  (YHKIHMIO  Ha 3HaYeHUH r TpaQuK IOXOK Ha
CTeleHHRIE YETHOCTh, OIPAHUYEHHOCTh, MOHOTOHHOCTD U rurep6oIty, a Py YETHOM COCTOHT KaK
17 9KCTPEMYMBI, COCTaBJIATh ypaBHEHHUS Obl W3 2-x BeTBeH TrHIepOOIIBI, 29.09.
(byHVKHHH’ ux KacareJpbHOH, HAXOOUTh HauOoibLIee U CHMMETPHUYHBIX OTHOCHUTEIIBHO OCH Y;
CBOMCTBA U IPAQUKY | yapvensmee  3mauenms GyHKimH  Ha |3. NpH NOJOXKHUTENBHOM APOGHOM
MPOMEXYTKE, C MOMOMLIBI0 IIPOU3BOAHOI, 3HAYEHUH I TPAQUK MOXO0XK HA OJHY
BBIYUCISITE [IEPBOOOpA3HBIC, HHTETPAdbl U BETBb [apaboIibl, KOTOpast
IUIOLIA/H [UIOCKUX QUryp OPUCHTHUPOBAHA BBEPX MpU I > 1 U
BrpaBo —npu 0 <r<1;
4. npu OTpHUIIATEILHOM JIpoOHOM
3HaYeHUM I TpaQUK MOXOXK HA OIHY
BETBb TUIIEPOOITHI;
5. rpaduk m000H cremeHHON GYyHKIMN
IPOXOAUT uepe3 Touky (1; 1).
3HAaTh: ONpPEACICHHS BEKTOPA, HYJICBOTO
BEKTOPA, KOJUTHHEAPHBIX, COHANIPABICHHBIX U
18 IPOTHUBOIIOIOXKHO HAIIPABICHHBIX, PABHBIX BBeCTH Onpe/iesieHHe BEKTOPA B
BEKTOpOB HPOCTPaHCTBE, 0003HAUEHHS BEKTOPA, ETO
[ToHsiTHE BeKTOpa B | YMCTb: PacrO3HaBaTh Ha YepTeske IUTHHEL, TIOHATHE HYJIEBOTO BEKTOPA; 02.10
IPOCTPaHCTBE KOJUTMHCAPHBIC, COHAIIPABIICHHBIC, KOJUIMHEAPHBIX, COHANPABJIEHHBIX U
[POTHUBOIIOJIOKHO HAIPABIEHHBIE BEKTOPHI, NPOTHBOTIONOKHO HAMPABICHHBIX
JIOKa3bIBaTh PABEHCTBO BEKTOPOB HA BEKTOPOB, PABHBIX BEKTOPOB
OCHOBAaHUH OIIPEJIEICHHS; PEIIaTh 3aa491
tuna 320-326
CII0)KEHHE U 3uate: [IpaBnia TpeyrojabHUKa U BeecTu npaBuiia TpeyrojapHUKa U
— HapauieJIorpaMma CIIOXKEHHUsI BEKTOPOB B HapauiesorpaMma CIOKEHUS ABYX
19 NPOCTPAHCTBE, IEPEMECTUTENLHEIN BEKTOPOB, PACCMOTPETH 03.10
BCKTOPOB. coueTaresbHbIN 3aKOHbI CIIOKEHHS, JIBa [EePEMECTHTENBHBIN U COUeTATENbHBIH
YMHOKEHHE €roco0a MmoCTPOECHUsI PA3HOCTH JIBYX

3aKOHBI CJIOKCHHS BEKTOPOB B
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BCKTOpPA Ha YHCJIO.

BEKTOPOB, IIPABUJIO CIOXKCHUS HECKOIBKIX
BEKTOPOB B MPOCTPAHCTBE, MPABHIIO
YMHO)KEHHUS BEKTOpa Ha YHCIIO U OCHOBHBIE
CBOWCTBA 3TOTO JIEUCTBUS

YMeTh: MIpUMEHSTh U3ydeHHBIE IPaBHiIa H
3aKOHBI TIPY PelIeHuH 3a1a4d Tuna 327-354

IIPOCTPAHCTBE, BBECTHU MOHSATHE PA3HOCTH
BEKTOPOB, PACCMOTPETH MTPABUIIO
MHOTOYTOJIFHAKA HAX0XKICHHUS CyMMBI
HECKOJILKUX BEKTOPOB; C(HOPMYIHPOBATH
MIPaBHUII0 YMHOXKEHHS BEKTOpA HA YHCIO
paccMoTpeTh OCHOBHBIE CBOICTBA
YMHOKEHHUS BEKTOpa Ha YUCIIO

3HaTh: onpeeNeHre KOMITIaHAPHBIX
BEKTOPOB, IPU3HAK KOMITJIAHAPHOCTH TPEeX

CdopmynupoBath onpeaesieHue

BEKTOPOB U MMPABHJIO Mapasuieenune1a KOMILTAHAPHBIX BEKTOPOB, PACCMOTPETh 05.10
20 CIIO)KEHHUS TPEX HEKOMILTAHAPHBIX BEKTOPOB, | MPHU3HAK KOMILIAHAPHOCTH TPEX BEKTOPOB,
TEOpeMy O Pa3lioKEHUH BEKTOPa MO TPEM MPaBUIIO NapayIeNeIune/1a CI0XKEHHUS 06.10
Kommnanapusie HEKOMIUTAHAPHBIM BEKTOpaM TpeX HEKOMILTaHAPHBIX BEKTOPOB; BBECTH
BEKTOPEI. YMeTb: T0Ka3bIBaTh MPU3HAK MOHATHE Pa3I0KEHUS BEKTOpA MO TPeM
KOMIUIAHAPHOCTH TPEX BEKTOPOB, TEOPEMY O HEKOMILIAHAPHBIM BEKTOPaM, H3Y4UTh
21 pa3iioxKEeHUH BEKTOPA 110 TPEM TEOpPEeMY O pa3JIoKeHHHU JIF0O0T0 BEKTOpa
HEKOMILJIAHAPHBIM BEKTOPaM; YMETh 0 TPEM JaHHBIM HEKOMILIAHAPHBIM
MIPUMEHSTH U3YUEHHbBIN TEOPETUYECKUI BEKTOpam
MaTepHal Mpyu perieHny 3a1ad Tamna 356-366
3HaTb: TOHITHE MPSMOYTOJIbHON CHCTEMBI
KOOpPJMHAT B MPOCTPAHCTBE, (hopmyn
P pocTp » bopmyy OOBICHUTD, KaK 3a1a€TCS MPSIMOYTOIbHAS
Ppa3nokeHus MPOU3BOIFHOTO BEKTOPA 110 TPEM
cHCTeMa KOOPAUHAT B MPOCTPAHCTBE,
KOOP/IMHATHBIM BEKTOpPAM; MOHSITHE
N 00paTuTh BHUMaHUE Ha 0003HAYCHHUS U
KOOpJIMHAT BEKTOpa B JAHHOM CHCTEME N
Ha3BaHUs OCell KOOPIMHAT B 09.10
KOOP/IMHAT; TIOHATHE PaJNyC-BEKTOpa
22 N HPOCTPAHCTBE, COOCTABUTE ITH
OPOU3BOJILHOM TOYKH TIPOCTPAHCTBA,
0003HaYCHHS C COOTBETCTBYIOIMMH
JIOKa3aTeIbCTBO YTBEPIKACHHUS, YTO
0003HAYECHUSMH KOOPIHHAT Ha
KOOPJIHUHATHI TOYKH PABHBI COOTBETCTBYIOIIUM
N IUTOCKOCTH; BBECTH TIOHSTHUS 10.10
KOOpJHMHATaM e€ pajinyc BEeKTopa, a .
KOO THHATBI TF0GOI0 BEKTODA PABHEL KOODPIMHATHBIX BEKTOPOB, 000CHOBATH U
KOOPHI/IHaTH TOYKH p pap JI0Ka3aTh NpaBuiia JeUCTBUN HaJI
Pa3HOCTSIM COOTBETCTBYIOIINX KOOPIHHAT €T0
23 | ¥ KOOpJAUHATHI BEKTOpamHu; ChOpMYIHPOBATH
KOHI[A U Havaja; GopMyJIbl KOOPAUHAT
BEKTOpa OTIpEICTICHUSI PaIyC-BEKTOPA, paiyc-
. CepeIMHbI OTPEe3Ka, JTHHBI BEKTOpa 4epe3 ero 12.10
BEKTOpa TOYKH; PACCMOTPETh PEIICHUE .
KOOPAMHATBI U PACCTOSTHUS MEXIY IBYMs .
TOUKAMH TPEX MPOCTCUIIUX 3aJlay, 1€ BbIBOAATCA
i OpMYJIbI KOOPJMHAT CEPEIMHBI OTPE3Ka
YMeTb: CTPOUTH TOUKY MO 33IaHHBIM €& (popmy P pen Theska,
JJIMHBI BEKTOPA Y€PE3 €ro KOOPpANHATHI 1
KOOpAMHATAM U HAXOAUTH KOOPIHHATHI
24 PACCTOSHUS MEXLY JABYMS TOUKAMHU;

TOYKH, H300paKEHHOM B 3a7[aHHOM CUCTEME
KOOP/IMHAT; BBIMOJHATH ACUCTBUS HAJL
BEKTOPaMH C 33JJaHHBIMH KOOPIHHATAMU;
JIOKa3bIBaTh yTBEPKICHUE, YTO KOOPJHUHATHI
TOYKH PaBHBI COOTBETCTBYIOIUM
KOOpJHMHATaM e€ pajinyc BEeKTopa, a

[I0Ka3aTh IPUMEPBI PEILICHUS
CTEPEOMETPUYECKUX 3a/1a4 KOOPAUHATHBIM
METOJI0M
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KOOPJAMHATHI TFOOOT0 BEKTOPa PABHBI
Pa3HOCTSM COOTBETCTBYIOIIMX KOOPJMHAT €r0
KOHI[A U HaYaja; IPUMEHSTh U3y4CHHbIN
TEOPETHYECKUI MaTepHajl P PEIICHUN
3amayg tima 401-440

3HaTh: MOHATHE yria MEXAy BEKTOpaMu U

BBectu monsTue yriia MEXIay BEKTOpamu,

CKaJIPHOTO IIPOU3BECHHUS BEKTOPOB, c(hopMHUpOBaTh MpEICTaBICHNE 00 yTie 13.10
25 thopmymy CKaSPHOTO MPOU3BEACHIS B MeXTy BEKTOPaMH U O
KOOP/AWHATAX W CBOWCTBA CKAJSIPHOTO MEPIICHANKYIIPHOCTH ABYX BEKTOPOB, 16.10
MPOU3BEICHHUS; BBECTH ITOHATHE CKaJISIPHOTO
CkansipHoe YMeTh: BEIYUCISITE CKASIPHOE ITPOU3BEJCHUE | IIPOM3BEICHUS JBYX BEKTOPOB KaK 17.1
26 | mpou3BeICHUE BEKTOPOB U HAXOJUTb YroJl MLy BEKTOpaMH | NPOU3BEACHHE UX JUIMH Ha KOCHHYC yTIia 7.10
BEKTOPOB 0 MX KOOpJIMHATAaM; pellaTh 3a1a4y Ha MEXAy HUMH (00paTHTh BHUIMaHUE
BBIYHCIICHHE YIJIOB MEXY JABYMS IPSIMBIMH, ydalmxcs, 4To CKaJIsIpHOe MPOU3BEACHHE
MEXIy IPSIMOH U THIOCKOCTBIO €CTh YHCJI0), PACCMOTPETH IpUMEpP
27 MIPUMEHEHHS CKAISAPHOTO TPOU3BEICHIS B
(u3nKe; BBECTH NOHATHE HAIPABISIIONICTO
BEKTOPA MPAMOM.
28 3HaTh: MOHATHE IBIKEHUS TPOCTPAHCTBA, BBecTr nmoHsTHE 0TOOpaKESHUS 19.10
29 ABikeHns OCHOBHBIE BUJIEI BIKEHHIT IPOCTPAHCTBA Ha cebs, JOKa3aTh, UTO 20.10
YMeTb: 10Ka3aTk, 9TO IEHTPAIbHAS, OCeBas, LIEHTpaJIbHAs, 0CeBas, 3epKaJIbHAS
KonTposbHas 3epKaJibHasi CHMMETPHUH U TapajlieIbHbINA CUMMETPHH (JJ0Ka3aTEIbCTBO C TOMOIIBIO
padora Ne 2 HEPEHOC SBIISIIOTCS ABHKEHUSAMU; pelaTh KOODPJMHAT) U IapaJuleJIbHbII epeHoc 23.10
30 «BekTopb» 3aaayu tumna 478-489 (10Ka3aTeabCTBO C MOMOIIBIO BEKTOPOB)
SIBISIFOTCS] IBVDKCHUSIMH
Iloka3zarenbHas u Jorapupmuueckass pynkuum (22 yaca)
3HaTh: onpeAeNeHne 0Ka3aTeIbHON
(yHKINH, ee CBOWCTBA; TEOPEMBI Ha KOTOPBIX 24.10
31 0a3mpyeTcsi TEOpHS peIIeHIs MOKa3aTeIbHBIX OnpeieneHe noKasaTenbHoi &
IToka3zarenbpHas YpaBHEHHUH U HEPABEHCTB P HUH HHE NOKAIATCILHOR QYKL 26.10
.. i €e CBOWCTBA M TEOPEMBI Ha KOTOPBIX .
30 (byH_,KHHH’ ee Ymers: CTPOUTH rpaduku TIOKa3aTENbHEIX 6asupyeTCs Teopus pelIeHus
cBOiicTBa M rpaduk | GyHKwmi, np HMMEHATL CBOHCTBA by npu MOKa3aTeJLHBIX YPABHEHUH U HEPABEHCTBR
CpaBHEHHHM CTEIEHEH, UCCIe0BaHNT
(yHKIIMHM HA MOHOTOHHOCTbB, PELICHUN
ypaBHEHHI Y HEPaBEHCTB
3HaTb: ONpe/eICHHE TI0Ka3aTeIbHOT0 [MonsiTHe MoKa3aTeNbHOTO ypaBHEHUS, 3
33 YpaBHEHHS, METO/IbI PEIICHI MTOKA3aTEeIbHBIX | METOAA PEUICHUS MOKa3aTeIbHBIX 27.10
Iloxa3zaTennHBIC ypaBHEHHHA ypaBHEHHH ((PyHKIHOHAIBHO-
34 ypaBHEHHUSI YMeTh: pemars noKa3aTeIbHbIC YpaBHEHHAS, rpaduaecKuii MeToI, METO]] YpaBHUBAHHSA 07.11
MPUMEHSSI N3Y4IEeHHBIE METOIBI IoKa3aTtesieid, MeTOl BBEACHUS HOBOH
TIEPEMEHHOM )
35 TTokazaTenbHLIE 3HaTh: ONpeeIeHne TTOKa3aTeIbHOTO ITonaTue noka3aTeab,HOTO HEPABEHCTRA, 09.11
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HEpPaABEHCTBA HEPABEHCTBA, TEOPEMY, Ha KOTOPOU TeopeMa, Ha KOTOpO# Gasupyercs
0a3upyercs pelieHue MoKa3aTeIbHBIX pellIeHHE OKa3aTeIbHBIX HEPABEHCTB,
HEpPaBEHCTB pelieHue 0Ka3aTeIbHbIX HEPABEHCTB
KonTpo.ibnas YMerb: NpUMEHSTh TEOPEMY IPU PELICHUH
36 | pabora Ne 3 MOKAa3aTEIBHBIX HEPABEHCTB 10.11
«Iloxka3zarenbHasi
byHkuus)
3HaTh: OmnpejeeHue Jorapudma, MOHATHS [Mousitue norapuma, OCHOBHBIE (HOPMYIIBI
JIECATUYHOTO U HATYPAILHOTO JIOrapu()MoB, U OCHOBHOE JIOTapU(PMUIECKOE 13.11
37 | Momstue norapudma 06o3HaueHus Torapru(MoB, onpeieneHne TOX/IECTBO, BBIYHCIICHHE J'IOl“aE)I/I(i)MOB or
oreparuu JIorapu(MUPOBaHHSI 3aJ[aHHBIX YUCEJ U BHIPAKEHHUN
YMerb: BBIYUCISTE JIOrapr(MBbI OT 3aJaHHBIX
YHCEI U BBIPAKCHUI
3HaTh: oNpeeIeHNe JIOTapUPMUIECKOM [TonsaTue norapudmudeckoit GyHKITNH, €€
38 ¢byHKIMH, CBOMCTBA (GYHKIMH B 3aBUCHMOCTH | CBOMCTBA M Ipa)MKU B 3aBUCHMOCTH OT 14.11
®ynkuus y=logax, OT OCHOBaHUSI Jorapupma OCHOBaHUS JIorapu(Ma, MOCTPOESHHE H
€€ CBOMCTBA U YMeTb: CTPOUTH U YUTATh Tpadukn gTeHHe rpaduKoB JorapuGMUIecKoi 16.11
rpaduK aorapuMuUIecKoi HyHKIMH, HAXOUTh (bYHKIMH, HAXOXKIEHHE HAUOOJIBIIETO U
39 HauboJIbIIIee U HAUMEHBIIIEE 3HAYCHHS HAMMEHBIIEr0 3HAYCHUsI (DYHKIIUH Ha
(yHKIMM HA 33]aHHOM [POMEKYTKE 3aJ]aHHOM MIPOMEKYTKE
CBoiicTBa 3HATh: OCHOBHBIE TEOPEMBI, BHIPAXKAOIIIHE TeopeMmsbl: norapum MpoU3BeICHUS IBYX
norapu¢MoB CBOI/ICTBavJ'IOFapI/I(l)MOB, OTpe/IeIICHUS MOJIOKUTEBHBIX YHUCEIT, YACTHOTO,
40 oreparuii 1orapu)MUPOBaHUS U } CTEIICHH, PABEHCTBA JIBYX norapumMoB, 17.11
MOTEHIUPOBAHHSI, TIOHATHUS POOHOM YaCTH U | MOHATHE IPOOHON YaCTH U MAHTHUCCHI
MaHTHUCCHI JAECATHIHOTO JIorapudma JIECATHYHOTO Jorapudma; IpUMEHEHHE
YMeTh: JOKa3bIBaTh OCHOBHBIE TEOPEMBI, TEOpEM IIPH BBIYHUCICHHH JIOTapH(PMOB,
BBIPAXKAIOLINE CBOWCTBA JIOTapu(hMOB, YIPOLIEHUHU JIOTapHUHMUUECKIX
41 MIPUMEHSTh CBOMCTBA JIOTAPHU(PMOB IPU BBIPOKCHUI, PEIICHUH JIOTapu(OMUUECKUX 20.11
BBIYHCIICHUHU JIOTAPHU(PMOB, YIPOLICHUH ypaBHEHUI
norapu(pMUIECKUX BBIPAKCHHI, PEILICHUH
Jorapu(h)MUIECKUX yPaBHEHHUI
Jlorapumuueckue 3HaTh: OMNpeAeIeHHUE JOrapUPMUIECKOTO Onpenenerue JOrapuMUIECKOro
42 ypaBHEeHUs YPaBHEHIS, TEOPEMY, NPHMEHSEMYIO [IPH YPABHEHISL, OCHOBHbIE METO/IbI PEILICHHS 21.11
pelIeHNY JOrapupMUIECKUX YPaBHEHUH, Jorapu()MHUECKUX YPaBHEHHIA:
43 OCHOBHBIE METO/IbI PEIICHHS (bYHKIMOHATBEHO-TPa)UUECKHIA, METO/T 2311
norapu()MUIECKUX yPaBHEHHI MOTEHIUPOBAHMSI, METOJ] BBEICHHSI HOBOU
44 YMeTb: NpUMeHSTh PACCMOTPEHHBIE METO/IbI MePEeMEHHOM, MeTO/1 JorapupMUPOBaAHUS 2411
[IPY pEIIeHNH JorapupMUIECKUX ypaBHEHUN )
KonTtpoJubHasn
45 | padora Ne 4 27.11
«Jlorapupmuyecka
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s GyHKIUD

.]IorapI/I(bMI/I‘IeCKI/Ie 3HaTh: OnpeeiICHHE JIOrapu(hMUISCKOTO OmnpenencHue Jorapuh)MUIeCKOro 28.11
46 | HepaBeHCTBa HEpPaBEeHCTBA, TEOPEMY IIepexo/ia OT HEepaBeHCTBa, TEOpeMa repexoia ot
JIOTapU(PMHYECKOTO HEPABCHCTBA K JIOrapu(pMHUYECKOr0 HEPABSHCTBA K 30.11
PaBHOCHIIBHON €My CHCTEME HEPaBEHCTB PaBHOCHIIFHOH €My CHCTeME HepaBEHCTB;
47 YMeTh: IPUMEHSTh PACCMOTPEHHYIO TEOPEMY | IPUMEHEHHE TEOPEMBI TIPH PEIICHUH
TIPH PEUICHHUH JIOTapU(HMUIECKAX HEPABEHCTB | JIOTapU(PMUIECKUX HEPABEHCTB U CUCTEM
Jorapu(pMIIECKUX HEPABEHCTB
48 [Tepexoa k HOBOMY 3uaath: Popmyny nepexona ot sorapupma mo | Dopmyna mepexoma ot jgorapudma mno
OCHOBAHUIO OTHOMY OCHOBAHHMIO K JOTapH(PMy 110 OTHOMY OCHOBAHHIO K JIOTapu(pMy 110 01.12
JPYTOMY OCHOBaHHIO M YaCTHBIC CITy4au 3TOH | APYroMy OCHOBAHHIO U YACTHBIC CIy4au
49 | norapnpma (hopmyibt 9TO# (hopMyJIIBI
YMeTh: UCHOIp30BaTh 3Ty HOpMYITy IpU 04.12
pelIeHUH JOrapu(PMHUICCKIX YPABHCHUH U
HEPaBEHCTB.
50 | duddepenmupoann | 3HaTh: 4TO TAKOE YHCIO €, OHSTHE [oHsTHS YuCna €, IKCIOHCHTHI,
e IOKAa3aTeabHOM 1 3KCIIOHCHTBI, CBOUCTBA PYHKINH y=¢*, HATypaJabHOTO Jorapupma, QyHKIHH 05.12
51 b CCKO thopmynsl uddepeHTUpoBaHASI 1 y=Inx, rpaduku , cBoiicTBa, GOPMYIEI
Jrorapu UMI/I‘I Kon WHTETPpHUPOBaHUS QyHKINH y=¢*, nuddepeHITMPOBaHUS U HHTECTPUPOBAHHS 07.12
ynkumni oTpe/ieNieHIe HaTypaIbHOTO JoTaprdMa, byukimii y=e*, y=Inx.. Haxoxnenue i
KonTpoabHas ¢yakumn y = Inx, ee cBoiicTBa u rpaduk, MIPOU3BOIHBIX, HHTETPAIOB QYHKIIUIA,
paGora Ne 5 (dhopmynsl uddepeHTUpOoBaHAI 1 copepxkamux e*, Inx, pemenue
52 | «IToka3aTeaLHas U I/IHTexrpHpOBaHm ¢yaxmmii y=Inx, YPaBHEHNs, HEPABEHCTBA 1 3a/1a1H Ha
norapu@Mmeckas y=a ,-yflo gaX BBIUUCIICHHUE TUIOINAACH GUryp u 08.12
YMeTh: HaXOIUTh MPOU3BOIHBIC U HHTETPAJIBl | KACATEIbHYIO C MPUMEHEHHUEM 3TUX
byHKuHsD» Gbyukuuii, conepxamux e, Inx bopmyn
(3a mepBoe
MoJIyrojame)
Huannap, konyc, map (12 yacos)
3HaTh: TOHATHS LUJIUHAPUYECKOM
MMOBEPXHOCTH, OIPEHACICHUE IMINHApa, ero | Beectu MOHSATHUS LWIAHAPUYCCKOM 11.12
53 9JIEMEHTBI (boxoBas MMOBEPXHOCTh, | MOBEPXHOCTHU, NUJIMHIPA U €r0 JIEMEHTOB
OCHOBaHHMs, oOOpasylolmue, OCh, BbICOTa, | (DOKOBas ~ NOBEPXHOCTh,  OCHOBaHUS, 12.12
54 |10 pammyc);  GopMyiBl AN BRIYHCICHHS | oOpa3ylommue, oOChb, BBICOTAa, paaNycC),
WINHIP Iomazne OOKOBOI M MONHOM MOBEPXHOCTEH | BRIBECTH  HAa  OCHOBE OIIPENCIICHAA 14.12
OWIAHApA OUIAHAPA thopmymy 60KOBO )
55 YMerb: npuMeHsnTh U3y4eHHbIe (GOPMYJIbI Uil | MOBEPXHOCTH, a TaKkke (OPMYIy HOIHON
pemieHHs 3aAad IO JAHHOW TeMe, pPemaTh | MOBEPXHOCTH HWJIHHIpA
3agayn tina 521-546, 601-608
56 3HaTh: MOHSTHS KOHHYECKOH IIOBEPXHOCTH, | BpecTu HOHSITHSL KOHHMYECKOIL 15.12
Konyc OINpe/IENIEHUE KOHYCa, ETO dJIEMEHTHI (GOKOBas

MOBEPXHOCTU, KOHYCa MU €ro 3JIEMCEHTOB
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57 MMOBEPXHOCTH, OCHOBaHHE, BepiiuHa, | (OOKOBass ~ MOBEPXHOCTh,  OCHOBaHUE,
oOpasyromue, O0Cb, BBICOT@), YCEUEHHOTO | BeplIMHA, oOpasylouiue, OCh, BBICOTA), 18.12
58 Komyea; Q)opMvam ANS  BBIMHCIICHNS | BHIBECTH cbopMyvny AIS BBIACICHUS
Iomaaeii 60KOBOM U MOJHOM MOBEpXHOCTEH | GOKOBOI M MOJHOM MOBEPXHOCTEH KOHYCA; 19.12
KOHYCa M YCEYEHHOT0 KOHyca chopMupoBath y yUaImuxcst
YMerth: pemath 3a1a9u THna 547-569 MPECTaBICHAE O TOM, UYTO YCEUYCHHBIN
KOHYC — 3TO 4YacThb MOJHOTrO KOHYca,
3aKJIFOYCHHAS] MEXAY €ro OCHOBaHHEM U
CeKyIlel IUIOCKOCTBIO, MapaulesIbHOM
OCHOBaHHIO
3HaTh: onpeeiicHus Chephl, Mapa, TOHITHE BBectu nmousitus cdepsl, mapa u ux
YpaBHCHHS TOBEPXHOCTH B MMPOCTPAHCTBE, 9JIEMEHTOB (LEHTP, PaIuyc, TUAMETP), 21.12
ypaBHEHHE CephI BBIBECTH yYpaBHEHUE c(hephl B 3aJTaHHOM
59 YmMerts: pemath 3agauun Tumna 590-600, 619- MPSIMOYTOJIBHOM CHCTEMe KOOPIMHAT, 22.12
628 paccMOTpeTh B3aUMHBIE CIIydan
60 | Codepa PpacIonokeHus chepsbl U MIOCKOCTH, 2512
TEOPEMbI O KacaTelbHOH IIOCKOCTH K
61 ctepe, TO3ZHAKOMATH YHAITHXCS C
(dopmyoit momany chepsl, HAyIUTh
peluaTh 3a1auu 1o JaHHOU TeMe
62 | Pemenue 3anau YMeTh: pemath 3a1aun THna 630 - 646 3aKpenuTh B IpoIecce PElIeHHS 3aa 26.12
63 MOJTyYEHHBIC 3HaHUS U HABBIKU 28.12
KounrpoJbHast YMeTh: pemarb THIIOBBIC 33/1a4H,
pa60Ta Ne 6 HCIIOJIb30BaTh MOJyYEHHbIE 3HAHUS ﬂmi 29.12
HCCIICJIOBAHUS IPAKTHYCCKUX CUTYalUi
4 | «InauHAp, KOHYC,
map»
IlepBooOpa3Hasi u uHTerpaJ (8 4acon)
[lepBooOpasuas u 3HaTh: MOHATHE IEPBOOOPA3HON, (POPMYJIIBI [TonsTHe mepBooOpa3HOH,
65 | HeompeeneHHbII JUTSL OTBICKAHUS TIEPBOOOPA3HBIX, IPaBUIIA HEOIPEICIICHHOTO HHTETpaia, paBuiia
OTBICKaHUS TIEPBOOOPA3HBIX; ONPEICICHUE JUTS OTBICKaHUS TIEPBOOOPA3HBIX, IPaBUIIA
MHTCrpant HEOIPEICIICHHOTO HHTETpaia, TabIuIry UHTETPUPOBaHUs, HOPMYJIBI JIIIS 09.01
66 OCHOBHBIX HEOMPECICHHBIX HHTEIPAJIOB, OTBICKaHHS IEPBOOOPA3HBIX U
MpaBHJIa HHTETPUPOBAHUS HEOIPE/ICIICHHBIX HHTETPAJIOB; 11.01
67 YMeTb: J0Ka3bIBaTh, 4TO (DYHKIIHS SABISACTCS HAXO0KJCHUE MHOYKECTBA MEPBOOOPa3HBIX
epBOo0OPa3HOM, HAXOIUTh MHOKECTBO JUTsl 33TAHHOW (DYHKIIMH, PELICHUE 3a/1a4 12.01

TIepBOOOPA3HBIX I 3aJaHHOHN (DYHKITHH,
HAXOJIUTh IEPBO0OOPA3HYIO, rpaduK KOTOPOit

10 HaXOKICHUIO TIepBOOOpa3HOM, Tpaduk
KOTOPOH IIPOXOJHT Yepes3 3alaHHyIO

22



MPOXOJUT Yepe3 3aJaHHYIO0 TOUKY, HAXOAUTD
HEONPEENICHHBIM HHTErpal, UCIOIb3YS
MpaBHJIa HHTETPUPOBAHUS U TaOIHITy
OCHOBHBIX HEONPEICICHHBIX HHTETPAJIOB

TOYKY, pCIICHUEC 3aa4U 11O HAXOXKIACHUIO
HCONPECACJICHHBIX MHTETPAJIOB

68 Onpe TIEJIEHHBIH 3HaTh: MOHATHE ONPEJICIICHHOTO HHTETpaJia, 3 3a/1a4u, MPUBOIAIITNE K TIOHATHIO
69 HHTErpal TEOMETPUIECKHIA U GU3HIECKUN CMBICTT OTIPEJICIICHHOTO MHTETpajia: O BEIYUCICHUHN 15.01
70 OTIpeNIeIeHHOT0 MHTErpaia,popMyIry IJIOMIAIM KPUBOJIMHEWHOM Tpamnemu, o 16.01
HeroTona-JleiioHumIa. BBIYMCIICHUU MACChI CTEPKHS, O 18.01
71 YMeTh: BEIUUCIIAT ONPECTICHHBI HHTETPal, | NepeMeleHHH TOYKH, TOHATHE
BBIYUCIIATH IUIOMIAIH IIOCKUX QUryp ¢ OTIPE/ICIICHHOTO UHTErpaia, GopMyIy 19.01
TIOMOIIIBIO ONPENIENEHHOI0 HHTErpana. Herotona-JIeitbnuia. Berancnenue
KOHTpoaLHas onpeaene;nmx HHTETpajioB, IO U
IJIOCKUX (QUTYP C MMOMOIIBIO
72 | pabora Ne 7 onpeueneﬁﬂo}r/g HHTErpana. 2201
«IlepBooOpa3Has u
HHTErpamn
JIeMEeHThI MATEMAaTHYECKOM CTATHCTHKH, KOMOMHATOPUKH U TeopuH BeposiTHOcTei (11 yacos)
73 CraTtucruueckas KJIACCHUYECKasi BEPOSTHOCTHAS CXEMa, 3HAIOT KIACCHIECKYIO BEPOATHOCTHYIO 23.01
06paGoTKa JAHHBIX BEPOSATHOCTH COOBITHI, TEOMETpHYECKas CXeMY JUIS PaBHOBO3MOJYKHBIX HCITBITAHHIA;
74 BEPOSATHOCTH, PABHOBO3MOKHBIE MCXO/IHI, 3HAIOT IPABUIIO TEOMETPHUIECKUX 25.01
TIpeeNbHBIN MTePexo. BeposiTHOCTEN. Mcnonp3ytoT
KOMIBIOTEPHBIE TEXHOJIOTHH IS CO3TaHHS
0a3bl TaHHBIX.
75 [Tpocreitmme cxema bepnyim, reopema bepuysuin, VYyamuecs pemaioT BepOITHOCTHbIE 26.01
BEPOSITHOCTHBIC OMHOMHHAIEHOE pacIpe/clicHue, 3a/1a4M, UCIIOJIb3Ysl BEPOSITHOCTHYIO CXEMY
76 | samaun MHOTOYTOJILHUK pacipeesieHus Bepnymnu, Teopemy bepHyiutu, moHsTHe 2901
MHO202DAHHUK PACNPeOeneHUsl.
Hcnone3yroT i penieHus
ITO3HABATENBHBIX 33/1a4 CIIPAaBOYHYIO
JUTEPATypy.
77 Coueragus 1 00paboTka HHPOPMAITUH, TAOTHIIBI 3HAIOT MOHATHUS: 0OWUll Psi0 OAHHBIX,
pasMeLeHHs pacrpeneneHus TaHHBIX, TpauKH 8b100pKaA, 8apuanma, KpamHoCcmo
78 pactipenieieHus TaHHbIX, TACIOPT JaHHBIX, sapuanmol, mabauya pacnpeoenenus, 30.01
YHCIIOBEIE XapaKTepUCTHKH, TaOnuIa yacmoma 8apuanmol, epagux
pacripeieieHusl, YacToTa BapUaHTEI, pacnpeoeneHus 4acmom, mpeyeoibHUK 01.02
TUCTOTpaMMa pacnpeeneHus, MoJa, IHackans. Haxonst 4actoty coObITHS,
Me/iMaHa, CpefHee psja JaHHbIX. UCTIOJNB3Ysl COOCTBEHHBIC HAOIOICHHS U
TOTOBBIE CTATUCTUYECKUE JAHHBIE,
MIOHUMAIOT CTATUCTHUECKHUE YTBEPKICHUS,
BCTPEYAIOIINECS] B TOBCEITHEBHOM JKU3HH.
q)opMyna onHoMa CTaTHCTUYECKasl yCTOMYUBOCTh, FayccoBa 3HarT, rpaduk Kakoi QyHKIUH 02.02
79 | HeroToHa KpHUBasi, aITOPUTM UCIIOJIb30BaHMsI FAYCCOBOW | HAa3bIBACTCS FAyCCOBOYM KPUBOW; aJITOPUTM

KpUBOW B IPUOJIKEHHBIX BEIYUCIICHIISIX,

HCTIOJIB30BaHNUs KPUBOW HOPMAIIEHOTO
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3aKOH OOJIBIINX YHCET

pacnpeneneHus u (yHKIMA TUIOIIAAN O
rayccoBOM KPUBOU B MPUOIMIKESHHBIX
BBIYKCIIEHUSAX, O 3aKOHE OOJIBIINX YHCEIL.
Pemaror BepOATHOCTHEIE 3a/1a4H,
HCIIOJIb3Ysl 3HAHUA O rayCcCOBOM KpUBOH,
aNTOPUTME HCTIONIF30BaHUS KPUBOU
HOPMAJILHOTO pactpeneseHus U QYHKIIUI
IJIOLIaIM MO/ FayCCOBOW KpUBOH B
MPUOJINKCHHBIX BEIYHUCIICHUSX, O 3aKOHE
OOJIBIIINX YHCENL.

80 | CyyaitHbie JlaTb onpeneneHne OTHOCUTENBHON 4acTOTHI YMeTb BEIYHUCIATH BEPOSITHOCTh 05.02
COOBITHS U HX cirydaiiHoro coObiTHsa. ChopMyIupoBaTh CITy4alHOTO COOBITHSI ITPU KJIACCHYECKOM
8] BepOSTHOCTH KIIaCCHYECKOE ONpE/IeNIeHHE BEPOATHOCTH HOJX0/e 06.02
CJIy4aHOro cOOBITHS
82 | Pemenne 08.02
MPAKTUYCCKUX 3a1a4d
KouTtposbHast YMeTs: pemiats npocreiine KOMOMHATOpHbIE | Yuaruecs CBOOOIHO IEMOHCTPUPYIOT
83 | paGora Ne 8 3aJja4l METOJIOM I1epebopa, a TaKkxKe C yMEHHE pelaTh 33/1a4u Ha IPUMEHEHHUE 09.02
9 HCTIIOJh30BaHUEM H3BECTHBIX (POPMYI, JJIEMEHTOB MaTEMAaTHYECKOH CTATHCTUKA 1
«IIEMEHTDI TveOpl/ll/l BBIUUCIIATH, B IPOCTEHIINAX CITydasx, AJIEMEHTOB TEOPHH BEPOSTHOCTEH
BEPOATHOCTEU U BEPOSATHOCTHU COOBITHIA, HCHIOIB30BATH
MaTeMaTH4YecKOu proOpeTeHHbIE 3HAHNS U YMEHHUS B
CTATUCTUKN) MPAKTUYECKOM JICSITENbHOCTH U ITOBCEIHEBHOM
JKU3HU: JUTS aHAJIN3a PealTbHBIX YHCIIOBBIX
JIAHHBIX, IPEJICTABJICHHBIX B BUJIE TUAarPaMM,
rpaduKoB; Ui aHaJIM3a HHPOPMAIUU
CTAaTUCTUYECKOTO XapaKTepa.
3HaTh: eTUHUIIBI U3MEPEHHSI 00HEMOB, BsecTu monsTue oobemMa Tena, 12.02
IousiTHEe 06BEMA. CBOHCTBa 00beMOB; (popMyIily 00beMa Kyba M | pacCMOTPETh CBOICTBa 0OBEMOB, TEOPEMY
34 O6BeM MIPSIMOYTOIBHOTO MapajuIeIenuIea 00 00BpeMe IPAMOYTOIIEHOTO 13.02
YwMerth: pemath 3a1aun Tuna Ne 647 - 657 napayuiesienuIe1a u cIecTBue 00 o0beme
85 HPAMOYTOJIBHOTO IPSIMOI1 TPU3MBI, OCHOBAaHHEM KOTOPOH
napajuiejicnuieaa SIBIISIETCSI IPSIMOYTOJIBHBIN TPEYTONbHUK
86 3HaTb: GOpMYJIBI 00BEMOB NPSIMOU PU3MBL M | M3yunTh Teopembl 00 00beMax npsiMoi 15.02
g7 O6beM npsiMoit LWIHHApA MIPU3MBI U IIMIIMHIPA, BBIPA00OTATh HABBIKU 16.02
HpI/I3MBI nu HHHHHHpa peuicHus 3aga4 ¢ UCIOJIb30BaHUEM 19.02
88 YMers: pemats 3agauu Tuna Ne 659 - 672 ¢dopmys 00BEMOB ITHX TEJL.
89 O0BeM HAKJIIOHHOU 3HaTh: POpPMYIIBI 00BEMOB HAKIIOHHOM PazbsicHuTh yuamumcst BO3SMOXKHOCTb U 20.02
IIPU3MBI, THPAMHIBL, TIPU3MBI, TUPAMHUIBI ¥ KOHYCA. 1eJ1eco00pPa3HOCTh MPUMEHEHHS
90 | xomyca OTIpE/ICIICHHOTO MHTErpaia s 22.02
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YmMers: pemats 3agauu Tuna Ne 674 - 682

BBIYHCIIEHUSI 00HEMOB TCJI, BBIBCCTHU

91 (dopmyiy o0beMa HAKIIOHHOW TIPU3MBI C 26.02
MTOMOIIIBIO MHTETpaa, IIoOKa3aTh
MIPUMEHEHNE TIOTYIEeHHBIX (hOopMyIT IpHr
peIIeHNH 3a1a4.
3Hatb: Gpopmyssl 0ObeMa mapa u IO BriBectn hopMyiiel oObeMa mapa u
92 cephl, MIapoBOTO CErMEHTa, IAapoOBOTO CIIOST | IUIOMagy cepsl, MoKa3aTh UX 27.02
93 O6beM wapa 1 1 IapOBOT0 CEKTOPA. MIpUMEHEHNE TIPH pEeIIeHIH 3a1ad, 29.02
YwMerth: pemath 3agaun Tuna Ne 710 - 724 MTO3HAKOMUTD YUAIIHUXCS ¢ GOPMyITaMu 01.03
94 | momank chepsr JUTS BEIYUCIICHHSI 00BEMOB YacTei mapa — 04.03
95 IIapOBOT'0 CErMEHTA, IIIAPOBOTO CIIOS U )
HIaPOBOT'0 CEKTOPA.
96 3HaTh: GOpMYIIBI 00BEMa IIapa U TUIOMIAN [ToBTOPUTH OCHOBHBIC (POPMYIIBI OOBEMOB 05.03
97 | Pemenue 3anau cephl, IapOBOTO CErMEHTA, IIAPOBOTO CJIOST | TeJ, 3aKPEMHUTh UX IPUMCHEHHUE MIPH 07.03
U IIAPOBOI0 CEKTOPA. pelleHNH 3a/1a4, MOATOTOBHUTHCS K
YwMerts: pemath 3agaun Trna Ne 748-760 KOHTpPOJIBHOU paboTe
KoHnTpoJsbHas 11.03
98 | padora Ne 9
«O0bEéMBI TET»
YpaBHeHusi M HepaBeHCTBA. CucTeMbl YPABHeHUI U HepaBeHCTB (19 yacoB)
PaBHOCWIBHOCTD 3HaTh: ONpEeAeNCHUS PABHOCHIIBHBIX OmnpeneneHus paBHOCHIBHBIX YPaBHECHUH,
99 | ypaBHeHwmii YpaBHEHHH, YpaBHEHUS-CIICICTBHS, YpaBHEHHUSI- CIICACTBUS, IOCTOPOHHETO 12.03
TIOCTOPOHHETO KOPHS, TEOPEMBI O KOPHS, TEOPEMBI O PABHOCHIILHOCTH
100 PaBHOCHIIBHOCTH YpaBHEHHH, TPUINHBI YypaBHEHMIA; TpeoOpa3oBaHue TaHHBIX 14.03
MOTepH KOPHEH MIPH PEeLIeHNH YpaBHEHUI YypaBHEHHI B ypaBHEHHUE- CIIEJICTBHE,
YmMeTh: mpeoOpa3oBEIBATE JAHHOE YPAaBHEHHE | OIpEeNIeHHe MOCTOPOHHIX KOpHEH
B ypaBHEHUE- CIICJICTBHE, JIOKA3bIBATh
PaBHOCWILHOCTh YPaBHEHU
101 | OOmmme MmeToasl 3HaTh: 4 00IIMX METOAA pelicHus ypapHeHuit | OOIIye METOIbI PEICHHS yPaBHCHUM: 15.03
pElICHHs YpaBHEHHiT YMeTb: UCH0Ib30BaTh PACCMOTPEHHBIE 3amena ypasHeHus h(f(x))=h(g(x))
102 METOJIBI PH PCIICHUN YPaBHCHUH ypaBHeHueM f(x)=g(x), MmeTox 03.04
Pa3NIoKeHNsI HA MHOXKUTEINN, METOT
BBEJICHHS HOBBIX IIEPEMEHHBIX, 18.03
103 (QyHKIHOHAILHO- rpaduuecKuii MeTon
104 | Pemuecuue 3HaTh: ONPEICIICHNS PABHOCHIBLHBIX IToHATHS: paBHOCHIJIBHBIX HEPABEHCTB,
HEPABEHCTB C OJHOI | MEPABEHCTB, HEPABCHCTBA- CIC/ICTBA, HEpPaBEHCTBA- CJICICTBUS, CHCTEMBI 19.03
105 | mepemenHoii TEOPEMBI O PaBHOCHIIBHOCTH HEPABEHCTB, HEPaBEHCTB, COBOKYITHOCTH HEPaBEHCTB.
p OTIpe/IeIeHUs] CHCTEMBI HEPAaBEHCTB, TeopeMbl 0 paBHOCHIIEHOCTH HEPABEHCTB. 21.03
COBOKYITHOCTH HEPABCHCTB [IpuMeHeHHE TEOpEM O PABHOCUIIBHOCTH
106 YMeTh: 10Ka3bIBaTh PABHOCHIIEHOCTh HEPaBEHCTB IIPH PEIICHUN HEPABCHCTB C 22.03

HCPABCHCTB, PCLIATh HCPABCHCTBA, IIPUMCHSAA

OJTHOU nepeMeHHoﬁ, pCUICHUC CUCTEM U
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107 TEOPEMBI O PABHOCWJILHOCTU HEPABCHCTB, COBOKYITHOCTH HEPaBCHCTB,
pelIaTh CUCTEMBI U COBOKYITHOCTH HppalMOHAIbHBIC HEPABCHCTBA, 01.04
HEPaBEHCTB, NPPAIlMOHAIHHBIC HEPABEHCTBA M | HEPABEHCTBA C MOAYIISIMHU
HEPaBEHCTBA C MOYIISIMH
108 | YpaBHeHus u 3HaTh: TOHATHA CHCTeMBl ypaBHEHHH, | [loHATHE cHCTEMBI ypaBHEHUI, peIICHNS 02.04
109 | HepaBeHCTBa C peIIeHns CHUCTEMBI, PaBHOCHIIBHBIX CHCTEM, | CHCTEMBI YpaBHEHUI, paBHOCHIHHBIX 04.04
110 | xByms OCHOBHBIE METOJIBI PEIICHHUS CHCTEM cucreM. OCHOBHBIE METOIBI PEIICHUS 05.04
Y YMeTh: NpUMEHATh M3YUCHHBIE METOMABI NIPH | CHCTEM: ITOJICTAHOBKH, allreOpandecKkoro 08.04
111 | mepeMeHHBIMHL. pEelIeHNH CHCTEM, PellaTh TEKCTOBBIE 33Ja4YM | CIIOKEHHMs, BBEJECHHUS HOBBIX IEPEMEHHBIX, 09.04
Cucremnl C TIOMOIIbIO CHCTEM ypaBHEHUH rpa)u9aecKoro, METOI YMHOKCHHSI, METO/ )
112 | ypaBHEHHIT JENEeHHUS.
113 | YpaBHeHus u 3HATh: YTO TAKOC YPaBHECHUE M HEPABCHCTBO ¢ | [IoHsATHE ypaBHCHUS U HEPABEHCTBA C 11.04
114 | HepaBeHcTBa ¢ NapaMeTpaMH U KaK paccyIatoT npi napameTpamiu. Perienue ypaBHeHHN 1 12.04
pelICHUN YPAaBHCHHI U HEPABEHCTB C HEPaBEHCTB C IapaMeTpaMu
115 | mapamerpamu napaveTpan 15.04
YMeTh: pemarh NpoCcTeHIIne YPaBHEHUS U
HEPaBEHCTBA C apaMeTPaMH
KOHTpoﬂbHaﬂ 3HATh: TOHATHUS YpaBHCHMUA, HCPAaBCHCTBA,
116 | paGora Ne 10 CUCTEMBI ypaBHEHUH,
y YMeThb: MpUMEHATH U3yYSHHBIE METOIBI IPH
«YpaBHCHUS 1 pelIeHnH ypaBHEHNH, HEPaBEHCTB, CUCTEM, 16.04
117 | HepaBeHcTBA. pelIaTh TEKCTOBBIE 3a1a4H
Cucrembl
YPaBHEHUIl U
HEPaABCHCTB»
IloBTOpenue (15 yacoB)
118 | IloBTOpEHHE. YMeTh: BEITIOTHATH Mpeodpa3zoBaHue 18.04
[IpeoGpasoBanue BBIPXEHUH, COIECPIKAIIIX CTEIICHH C
o PAIMOHAIFHBIM ITOKA3aTeIIeM.
BBIpaKCHUU,
COZIepIKaINX
CTCIICHHU C
palruoHaJIbHBIM
II0Ka3aTcCICM.
119 HOBTOpeHI/Ie. YMerh: pemiaTh HepaBeHCTBA METOJIOM 19.04
Perenue HWHTECPBAJIOB
HEpPaBEHCTB
METOIOM
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MHTEPBAJIOB

120

[ToBTOpEHME.
Apudmernyeckas,
reoMeTpuIecKast
nporpeccusi.

YMerts: pemars 3a1auu Ha_apuYMETHUECKYIO,
TEOMETPUYECKYIO POTPECCHIO.

22.04

121

[ToBTOpEHME.
Pemenue
TPUTOHOMETPUUECKU
X YpaBHECHMU.

Ymerts: peuiatb TPUrOHOMETPUICCKUEC
YpaBHCHUA.

23.04

122

[ToBTOpEHME.
Haubonbiiee u
HaMMeHbIIIee
3Ha4YeHue PyHKINU.
MHo0xecTBO
3Ha4YeHUH PYHKIUH.

YMeTh: HaX0UTh HauOoIbIIEE U
HauMeHblIee 3HaYeHUE (QYHKIMH, MHOXECTBO
3HA4YEeHUH QYHKIIHH.

25.04

123

[ToBTOpEHME.
Pemenue
HMPPALMOHAIBHBIX
YpPaBHEHU.

YMmerts: peuath uppaloOHaJIbHbIC YPABHCHU.

26.04

124

[ToBTOpEHME.
Pemenue
MTOKa3aTeIbHBIX
YpPaBHEHUU U
HEPABEHCTB.

Ymerts: peuiaTh NOKa3aTCJIbHbIC YPAaBHCHUSA U
HEPAaBCHCTBA.

29.04

125

[ToBTOpEHME.
Pewenne
JorapupMUUECKUX
YpaBHEHUH U
HEPABEHCTB.

YMers: pemiars orapu)MUUECKUE YPAaBHEHUS
Y HEPaBEHCTBA.

30.04

126

IloBTOpEHMUE.
Pemrenue 3agaq Ha
IIPOLIEHTHI,
JIBIDKCHUE,

COBMECTHYIO padoTy.

YMerTh: pemaTh 3a7a4d Ha MPOIICHTHI,
JIBIDKCHUE, COBMECTHYIO paboTy.

02.05

127

[ToBTOpEHME.

03.05
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Pemrenue 3agad mo

T€OMETPHUH.
128 | [loBTOpEHHE. 06.05
Pemenue 3ama4d mo
TCOMETPHUH.
129 | UToroBoe 07.05
130 | TectupoBaHue 08.05
131 | Pemenune 3amanui 13.05-24.05
132 | EID
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	Общая характеристика учебного предмета.
	Цели:
	Общеучебные умения, навыки и способы деятельности. Универсальные учебные действия
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