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2. llosicHUTeILHAA 3AMUCKA

2.1. HopmaTuBHO-IPABOBbIE JOKYMEHTHI.

Pabouas mporpamma pa3paboraHa Ha OCHOBE (enepaabHOro KOMIIOHEHTa TOCYJapCTBEHHOTO CTaHAAapTa CpeaHero (IOJHOro) oOImero oOpa3oBaHHs II0
matematuke 2004 r., mpuMepHON mporpamMmbl cpeAHero (MOJIHOro) obmero oOpa3oBaHMs MO MaTeMaThke Ha 0a3oBoM ypoBHE (COOpPHHMK HOPMAaTHMBHBIX
nokymeHntoB. Maremartuka / coct. D.J1.JlnenpoB, A.I.ApkameeB. — M.: Jlpoda, 2007r.), pekomMeHmanmii K pa3pabOTKe KaJICHIAPHO-TEMATHYECKOTO
wianupoBanus no YMK Mopakosuua A.I'. AnreOpa m Hauvana ananmmsa. 10-11 xmacc. Y.1.Yuebnuk. Y.2.3amaunuk AtanacsHa JI.C., byrycoBa B.D.,
Kanomuesa C.b. I'eomerpus 10 — 11. YuebHuk a1 o01ieo0pa3oBaTeabHbIX YUpExKACHUN., «MaTemaThkay, IpuiioxkeHue K rasere «llepsoe ceHTIOps».

2.2. O01mas XapakTepuCcTHKA Y4eOHOro npeamera.
B crapmeii mkone Ha 6a30BOM ypOBHE MareMaTHKa IpeJCTaBlieHa ABYMs IpeAMeTaMu: aiareOpa M Hadaja aHaiusa U reoMerpus. Llenp m3ydeHus kypca
anreOppl U HayaJl aHajlM3a — CUCTEMaTHYeCKOe M3yueHne (PyHKUIMH Kak BaXKHEWIIEro MaTeMaTHUYecKOro o0bEeKTa CpeJCTBAMHU alreOpbl U MaTeMaTH4YeCKOIro
aHaJM3a, PacKpbhITHE MOJIUTEXHUYECKOTO M MPUKIAJHOTO 3HAYeHHs OOIIMX METOJI0OB MAaTeMAaTHUKM, CBS3aHHBIX C MCCIeJOBaHUEM (YHKIUI, MOATrOTOBKA
He0o0X0IMMOro amnmnapara Jyuisi U3y4eHHsl TeOMETPUHU U (PU3UKH.
Kypc xapakrepusyeTcs colepKaTeIbHbIM PACKPBITUEM IOHATUH, YTBEP)KIEHUN U METOJ0B, OTHOCAIMXCS K HayajlaM aHajn3a. BeIsABIeHHEM X MPaKTUYECKON
3HauyuMocCTHU. [Ipy H3ydeHUH BONPOCOB aHaAIM3a IIMPOKO MCHOJB3YIOTCS HAIJISAIHbIE COOOpaKeHUs. YPOBEHb CTPOTOCTH M3JI0KEHHS ONpPENEseTcsl ¢ y4ETOM
00111e00pa30BaTeIbHON HANpPaBIEHHOCTH U3Yy4YeHMsI HayaJl aHajiM3a U COIJIACyeTCsl C YPOBHEM CTPOTrOCTH MPHIIOKEHUIH M3yyaeMoro Marepuayia B CMEKHBIX
JUCHUILTMHAX. XapaKTepHONH 0COOEHHOCTBIO Kypca SIBJISETCS] CUCTeMaTHU3alus 1 00001eHNe 3HaHUH yJaluxcsl, 3aKpeIyieHle U pa3BUTHE YMEHHUI U HaBBIKOB,
MOJIyYEHHBIX B Kypce anredphbl, UTO OCYIIECTBIISETCS KaK MPU U3yYEHUH HOBOTO MaTepHuasa, Tak U MpH MPOBEJCHUN TOBTOPEHHUS.
VYyamuecs cucTeMaTH4ecky U3y4aroT TPUTOHOMETPUUECKHE, TOKA3aTENbHYIO U JIOTapu(pMUYECKyI0 (YHKIIMH U UX CBOMCTBA, TOXKAECTBEHHbIE IPE0Opa30BaHUs
TPUTOHOMETPUUYECKUX, TMOKA3aTEIbHBIX M JIOTapU(PMHUUECKUX BBIPAKEHUH M HUX NPUMEHEHHE K PEIIEHHI0 COOTBETCTBYIOUIMX YPAaBHEHUH M HEPABEHCTB.
3HAKOMSTCSI C OCHOBHBIMM MOHSTHSMH, YTBEPKICHHUSIMH, allapaToM MaTeMaTHYeCKOro aHaiu3a B 00bEME, MO3BOJIAIOIIMM HCCIEOBATH 3JIEMEHTapHbIE
(GyHKLIMU U peraTh NPOCTeHIINe TeoMeTpHUecKue, (Pu3nYecKre U Ipyrue NpuKiaaHble 3a1a4n.

ITpu n3yuennn Kypca MaTeMaTHKH IPOJOIKASTCS U MOTy4aeT pa3BUTHE coJlepKaTenbHast TUHUS: «I eomempusny.
2.3. Hesan u 3agaun od0yvyenus B 11 kiacce.



Menn:
° (popMupoBaHue mpeacTaBjieHHd 0O MaTeMaTHKE, KaK YHUBEPCATHHOM S3bIKa HAYKH, CPEJCTBE MOJICIMPOBAHMS SBJICHHH W IPOIIECCOB, 00 HACIX H
METOAaX MaTEMAaTUKH;
o pa3BUTHE JIOTUYECKOTO MBIIIJICHHS, MPOCTPAHCTBEHHOTO BOOOPAKEHUS, AaNTOPUTMHUYECKON KYyJIbTYphl, KPUTHYHOCTH MBINUICHUS Ha YypPOBHE,
HEOOXOMMOM J1J1s 00YYESHUS B BBICIIICH IIIKOJIC IO COOTBETCTBYIOIIEH CIENUATLHOCTH, B Oyayiel mpodecCHOHAIbHON AesTENhHOCTH;
o OBJIa/IeHHEe MATEeMATHYECKUMHU 3HAHUSMHM M YMEHHMAMH, HCOOXOIUMBIMUA B MOBCEIHEBHON JKU3HH, JJISl MU3YYCHHS IIKOJIBHBIX €CTECTBEHHOHAYYHBIX
JUCIUILIAH Ha 0230BOM YpOBHE, /ISl IOMy4eHUsI 00pa30BaHMsI B 00JIACTSX, HE TPEOYIOMUX YriyOIeHHOW MAaTeMAaTHYECKOM MOATOTOBKH;
° BOCIIMTAHHE CPEJACTBAMH MAaTEMAaTUKH KYJIbTYpPbl JIMYHOCTH: OTHOIICHHS K MaTeMaTHKe KaK 4YacTH OOIIeYeIOBEUYECKON KYJIBTYPhI: 3HAKOMCTBO C
HCTOPHEH pa3BUTHUS MaTEMAaTHUKH, DBOJIIOIIMEH MaTEMaTHYECKUX HICH, MOHUMAaHUS 3HAYMMOCTH MaTEeMAaTHKH ISl OOIIIECTBEHHOTO IIporpecca.
3agaum:
® cCHUCTeMaTH3allMsl CBEICHUM O YHCIIaX; M3YYCHHE HOBBIX BHOB YHCJIOBBIX BBIPAXKEHUH M (POPMYI; COBEPIICHCTBOBAHUE IPAKTHYECCKUX HABBIKOB M
BBIYMCIIUTEIILHON KYJIbTYPHI, PAaCIIMPEHUE U COBEPIIICHCTBOBAHUE areOpanyeckoro ammnapara, chopMUpOBaHHOTO B OCHOBHOM IITIKOJIE M €T0 IPUMEHEHHUE K
PEIICHNI0 MaTeMaTHYEeCKIX U HEMAaTeMaTHICCKIX 33]1aY;
® paclIMpeHHe U CUCTeMaTH3aIusl OOIIMX CBEACHHI O (PYHKIHIX, MONOJHEHHE Kilacca N3yd4aeMbIX (PYHKIIMH, HIUTIOCTPALUs IIUPOTHI MpUMEHEHUs PyHKINN
JUIS OIIMCAHMSI U U3YYEHHUS PealbHBIX 3aBUCUMOCTEH;
® 3YYCHHE CBOMCTB MPOCTPAHCTBEHHBIX TEJ, POPMUPOBAHUE YMEHUS IPUMEHSTD MOJIYICHHBIC 3HAHUS JUISI PEIICHUS TPAKTUYCCKUX 3a/1a4;
® pa3BHUTHE MPEACTABICHUI O BEPOSTHOCTHO-CTATUCTUICCKUX 3aKOHOMEPHOCTSIX B OKPYKAIOIIEM MHPE, COBEPIICHCTBOBAHUE MHTEIUICKTYAIBHBIX U PEUEBBIX
YMEHHUI IyTeM 000TaleHus MaTeMaTUYECKOTO SI3bIKA, PA3BUTHS JIOTHYECKOTO MBIIUICHHUS,
® 3HAKOMCTBO C OCHOBHBIMH HJIESIMH M METOJaMU MaTeMaTHYECKOr0 aHaIu3a.

2.4. MecTo mpeMeTa B y4eOHOM IJIaHe JIHIes.
N3yuenue kypca mareMaTuku B 11 kiacce (0a30Bbii ypoBeHb) paccuntano Ha 140 yacoB u3 pacuéra 4 yaca B HEJEIIO.

2.5. O0mey4yeOHbIe YMEHHS, HABBIKH H CIIOCO0BI eI TeJJbHOCTH. Y HUBepcalbHble yueOHblIe 1eiicTBUSs
N3yuenne MaTeMaTUKy B CPEAHEH MIKOJIE JAaET BO3MOKHOCTh O0yUYaIOIIUMCSI IOCTUYD CIEIYIONUX Pe3yIbTaTOB Pa3BUTHSL:
8 IUYHOCIMHOM HANPABIEHUU:

1) chopMHPOBAaHHOCTE MHPOBO33PEHHMsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS HAyKH W OOIIECCTBEHHOW IMPAaKTHKH;

2) chOpPMHUPOBAHHOCTH OCHOB CAMOPA3BHTHS M CAMOBOCIHUTAHHS B COOTBETCTBHH C OOIIEYETOBEUSCKUMH HPABCTBEHHBIMU IIEHHOCTSIMH W HCATaMH
POCCHUHCKOTO Tpa)XIaHCKOTO0 OOIEeCTBA; TOTOBHOCTb M CIIOCOOHOCTH K CaMOCTOSITENIbHOM, TBOPUECKOM UM OTBETCTBEHHOM N1€ATEIbHOCTU
(oOpa3zoBarenbHOU, Y4eOHO-HCCIEA0BATENBCKOM, MPOEKTHOW, KOMMYHUKATUBHON, WHOM);

3) chOpMUPOBAHHOCTh HABBIKOB COTPYAHHYECTBA CO CBEPCTHUKAMHM, JETHMH CTapIIero M MIIAJIIEr0 BO3PacTa, B3POCIBIMH B 00pa30BaTEIbHOM,
OOIIIECTBEHHO IOJIE3HOM, Y4eOHO- MCCIIeJOBATENbCKOM, TPOSKTHON M IPYTUX BUJAX JEATEIbHOCTH;

4) TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHHIO, B TOM 4YHCJIE CaMOOOpa30BaHWIO, HA MPOTSHKEHHWH BCEH JKHU3HU; CO3HATEILHOE OTHOIICHHE K
HEMpPEepPBIBHOMY 00pa30BaHUIO0 KaK YCIOBUIO yCIEUTHOW MpodeccHnoHaNbHOM U 00IIECTBEHHON IeITeIbHOCTH;




5)

OCO3HaHHBIM BBIOOp Oynymiedl mpodeccuu Ha OCHOBE NMOHHMMAaHHUs €€ IEHHOCTHOTO COJIEP’KaHUsS W BO3MOXKHOCTEH peanu3alii COOCTBEHHBIX
KU3HCHHBIX TUIAHOB, OTHOIICHHWE K MPO(ECCHOHAIBHON NEATENPHOCTH KaK BO3MOXKHOCTH YYacTHS B PEIICHWH JIMYHBIX, OOIIECTBEHHBIX,
TOCy/IapCTBEHHBIX, OOIIEHAITMOHATILHBIX TPOOIIEM;

(3 MemanpedMemHOM Hanpaeiesuu.

1)

2)
3)
4)
5)

6)

YMCHHUC CaMOCTOATCIIBHO OIPCACIATE HCJIW U COCTABJIATH IIJIAHBI; CaMOCTOATCIBHO OCYIICCTBIIATh, KOHTPOJIUPOBATL W KOPPCKTHUPOBATH
YPOUHYIO W BHEYPOYHYIO (BKJIOYAas BHEUIKOJIBHYIO) JHESATEILHOCTh; KCIIOJIb30BaTh PAa3IMYHbIC PECYpChl Ui JOCTIDKEHHS Iiejiel; BhIOWpaTh
YCIICHIHBIC CTPATCTHUU B TPYAHBIX CUTYALIUAX,

YMEHHE TMPOAYKTHBHO OOMAThCS W B3aUMOJCHCTBOBATH B TIPOIECCE COBMECTHOH JIESATEIBLHOCTH, YYUTHIBATH MO3UIUH APYroro, 3h(EeKTUBHO
pa3peraTth KOHQIHUKTHL;

BJIaJICHHEC HAaBBIKAMH IT03HABaTEIILHOW, y4eOHO-HMCCIIEOBATEILCKOM M TPOCKTHOH JEATEIIbHOCTH, HABBIKAMH pa3pelieHHst MpooiieM; CiocOOHOCTh U
TOTOBHOCTB K CAMOCTOATCIIbBHOMY ITOUCKY MCTOAOB PCIICHUA ITPAKTUYCCKUX 3aaaY, IPUMCHCHUIO Pa3JIMYHbIX MCTOAOB ITO3HAHUS;

TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEIbHOW HMH(OPMAIIMOHHO-TIO3HABATEIIBHOW JICATEIILHOCTH, BKIIOYas yMEHHE OPHCHTUPOBATHCS B
PAa3JIMYHBIX HCTOYHHKAX I/IH(l)OpMaLII/II/I, KPUTUYCCKN OLCHHUBATL W HHTCPHIPCTUPOBATH I/IH(l)OpMaLII/IIO, MoJIy4aCMyr0 M3 pa3jIMYHbIX HCTOYHHKOB,
BJIQJICHUE SI3BIKOBBIMH CpPEJACTBAMH — YMEHHE SCHO, JIOTHYHO M TOYHO WU3JaraTh CBOK TOYKY 3PEHHS, UCIOJIb30BATh aJICKBATHBIC S3BIKOBBIC
CpeACTBa;

BJIaJICHHC HaBBIKAMHU I103HABATEIbHONW PEQIIEKCHU KaK OCO3HAHMS COBEPIIACMBIX JICHCTBHH W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB H
OCHOBaHI/If/'I, rpanvn CBOCIO 3HAHWA W HE3HAHMA, HOBBIX ITO3HABATCIBbHBIX 3a4a4 U CPEACTB UX JOCTUKCHUA.

6 l’lDedMemHOM Hanpaejiernuu.

1)
2)
3)

4)

5)
6)

7)

8)

c(OPMHPOBAHHOCTh TPEACTABICHUNH O MaTeMaTHKE KaK YacTH MHPOBOH KyJIbTYphl W O MECT€ MaTeMaTHKH B COBPEMEHHOW IMBHIU3AINH, O
croco0ax ONHUCAHUS HAa MaTeMaTUYeCKOM sI3bIKE SIBJICHUHN pealbHOTrO MUPA;

c(OPMHPOBAHHOCTH TPEJCTABICHHA O MAaTEMAaTUYECKHX IMOHATHUSAX KaK O BAKHEHIIUX MaTEMaTHYECKHX MOJENSIX, MO3BOJISIOIIMX OIUCHIBATh U
U3y4aTb Pa3HbIE MPOLECCHl M SBICHUS; OHUMaHUE BO3MOXXHOCTH aKCHOMATHYECKOTO MIOCTPOEHUS MaTEMATUYECKUX TEOPUIL;

BJIAJICHUE METOJAaMHU JO0Ka3aTeIbCTB M AITOPUTMOB PELICHUS; YMEHUE HMX NPUMEHATh, IPOBOAUTH JOKA3aTEIIbHBIC PACCYKICHUS B XOJI€ PEIICHUs
3a1ad;

BJIQJICHUE CTAaHJAPTHBIMM NpPUEMAMH PEIICHUS PALUOHAIBHBIX W HPPALMOHAIBHBIX, IOKAa3aTEIbHBIX, CTEINEHHBIX, TPUTOHOMETPUUYECKHUX
YPaBHEHUN M HEPABEHCTB, UX CHUCTEM; HCIIOJIb30BAHME TOTOBBIX KOMIIBIOTEPHBIX IIpOrpamMM, B TOM 4YHUCJIE Ul IIOMCKA IIyTH PELICHUS U
WJUTFOCTPALIMM PEIIEHUs] YPAaBHEHUIN U HEPABEHCTB;

c(OPMHPOBAHHOCTh TPEJICTABICHUH 00 OCHOBHBIX IMOHATHUAX, MJEAX M METOAAX MaTeMaTH4eCKOIo aHaIN3a;

BJI/ICHUE OCHOBHBIMU TOHATHUSMU O IUIOCKUX W TPOCTPAHCTBEHHBIX T€OMETPHUYECKHX (QHUIypax, UX OCHOBHBIX CBOMCTBAX; C(HPOPMHUPOBAHHOCTH
YMEHHUS paclo3HaBaTb Ha 4YepTekax, MOJENIX U B peaJbHOM MHpPE TIeoMeTpuYecKue (Urypbl; TPUMEHEHHE HW3YYEHHBIX CBOMCTB
reoMeTpuyecKux Guryp u GopMyi /Ui pelieHus: TeOMETPUUYECKUX 3a/1a4 U 3a/1a4 C IPAKTUYECKUM COJIEP KaHUEM;

c(OPMHPOBAHHOCTh TMPEJCTABICHUM O Tpoleccax M SBICHUAX, HMMEIOUIMX BEPOATHOCTHBIA XapakTep, O CTATUCTHYECKUX 3aKOHOMEPHOCTSX B
peaIbHOM MHpE, 00 OCHOBHBIX MOHSATHSAX JJIEMEHTAapHONH TEOPUHM BEPOSITHOCTEH; yMEHHH HaXOOuUTh U OLIEHHWBATh BEPOSTHOCTU HACTYIUICHUS
COOBITHI B MPOCTEHIINX MPAKTUYECKUX CUTYallUsIX U OCHOBHBIE XapaKTEPUCTUKU CIy4YalHBIX BEIMUMH;

BJIaJICHUE HABBIKAMH HCIIOJIb30BAHUS TOTOBBIX KOMITBIOTEPHBIX MPOIPAMM IIPU PEIICHUH 3a]ad.

B XO0J€ OCBOCHHUA COACPIKAHUA MATEMATUUYCCKOI'O O6p330BaHI/I5[ ydqamuecsa OBJIaACBarOT CHCTEMOM JIMYHOCTHBIX, PEryJIATHBHBIX, II03HABATCIbHBIX,

KOMMYHHUKAaTUBHBIX YHHUBEPCAJIbHBIX y‘-[QﬁHLIX JeHCTBHI, MOCTPOCHUS U UCCIICAOBAHUA MATEMATUYCCKUX MoAeJIeH IJIs ONMUCAHUSI U PpeUICHUA NPUKIIAIHBIX
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3a4a4, 3ada4 U3 CMCXHBIX TUCILUIIINH,

BBINOJIHEHUE U CAMOCTOSITENIbHOE COCTABJICHUE AJITOPUTMHUECKUX MPEANUCAHUN U MHCTPYKLMI Ha MaTEMaTHYECKOM MaTepualle; BBIIIOJHEHUS PACUETOB
IIPAKTUYECKOIO XapaKTepa; UCIOJIb30BAHUSA MATEMAaTHYECKUX (OPMYN U CAMOCTOSITEIBHOTO COCTaBJIEHUS (OPMYNT Ha OCHOBE OOOOIIEHUS YaCTHBIX
CIIy4acB U HKCIEPUMEHTA;
caMmocTosiTeNbHasE paboTa ¢ UCTOUHMKAMU MHGpOpMaLuu, 0000IIEeHNs U CUCTEMAaTU3aluu MOJyYeHHON MH(pOpMaluy, HHTETPUPOBAHUS €€ B JIMYHBII
OIIBIT;
IIPOBE/ICHUE JI0KA3aTENIbHBIX PACCYXIEHUH, JOTMYEeCKOro OOOCHOBAHUS BBIBOJOB, DPA3JIMYEHUs JOKA3aHHBIX U HEIOKa3aHHbIX YTBEP)KICHHH,
apryMEHTHPOBAaHHBIX U AIMOLIMOHAILHO YOSIUTEIIbHBIX CYKICHUMH;
CaMOCTOATCIIbHAA W KOJUICKTUBHAA ACATCIBHOCTH, BKIIIOYCHUSA CBOUX PC3YJIbTATOB B PC3YJIbTAThHI pa60TbI I'pynribl, COOTHCCCHUC CBOCTO MHCHUA C
MHCHUCM JPYIrux y4aCTHHUKOB yqe6Horo KOJUICKTHBA 1 MHCHUEM aBTOPUTCTHBIX HCTOYHHUKOB.
pa3BUTHE y OOYYAIOLIUXCS CIIOCOOHOCTH K CaMOCO3HaHMIO, CAMOPA3BUTHIO U CAMOOIIPEIEIICHHIO;
(GbopMHpOBaHKE JIMYHOCTHBIX ILEHHOCTHO-CMBICIOBBIX OPHUEHTHPOB U YCTAHOBOK, CIIOCOOHOCTHM MX HCIIOJIb30BaHUS B Y4e€OHOM, MO3HaBaTEIbHOMN
U COLMAJIBHON IMPAKTHKE;
CaMOCTOSITEJIbHOTO IIJIAHUPOBAHUSI M OCYIIECTBJIEHUS Y4eOHOM JESITeIbHOCTH M OpraHu3alMd y4eOHOro COTpyJHHMYECTBA C IeJaroraMu M
CBEPCTHHUKAMM, K IOCTPOEHUIO MHAMBHAYAJIbHON 00pa30BaTeIbHOU TPAEKTOPHH;
¢dopmupoBaHue y OOy4arOIIMXCS CUCTEMHBIX NPEACTaBICHUN M ONbITa MPUMEHEHHs METOJOB, TEXHOJOrMH M (OopM OpraHu3alMyd HPOEKTHOW Hu
y4eOHO-HCCIIeIOBATENBCKON EATEILHOCTH ISl JOCTHKEHHSI TPAKTUKO-OPHEHTUPOBAHHBIX PE3YIIbTaTOB 00pa30BaHUs;
¢dopMHpOoBaHHE  HaBBIKOB  pa3pabOTKHM, peaJu3alud U OOLIECTBEHHOM  Mpe3eHTaluu  OO0YyYaloIUMHCS  pPe3yJbTaTOB  MCCIIEJOBaHUS,
WH/IMBUYAJIIbHOTO NPOEKTa, HANPaBJIEHHOIO Ha pelleHHe HAyYHOH, TMYHOCTHO U (WJIM) COLMAIbHO 3HAYUMOM MPOOIEMBI.

PesyabTaThl 00yueHus

PesynbpraThl 00yueHus npeacTaBieHbl B TpeOOBaHUAX K YPOBHIO IMOATOTOBKU M 33Jal0T CUCTEMY MTOI'OBBIX PE3YJIbTATOB O0y4YEHMsI, KOTOPBIX JOJKHBI

JOCTUTaTh BCE Y4YalllMecs, OKAaHYMBAIOLIUE OCHOBHYIO IIKOJNY, M JOCTHKEHHME KOTOPBIX SIBJIAETCS O00S3aTelNbHBIM YCIOBHEM IOJIOXKHUTEIBbHOM aTTecTaluu
YUYEHHKa 32 KypC OCHOBHOH IIKOJIBI. DTU TpeOOBaHMS CTPYKTYPUPOBAHBI IO TPEM KOMIIOHEHTAM: «3HaTh/IOHUMATDY, «YMETbY», «UCHOIb30BaTh NPUOOPETEHHBIE
3HAHUA M YMEHHUS B MPAKTUUYECKON JIEATEIbHOCTH U MOBCEAHEBHOM XU3HW». [Ipu 3TOM mocneaHue 1Be KOMIOHEHTHI NIPEACTABICHBI OTAEIBHO MO KaXI0MY U3
pa3nenoB, COAEpKaHUS.

OuepueHHbIE CTAHIAPTOM PaMKH COZiepKaHMs U TpeOOBaHUI OPUEHTUPOBAHbI HA PAa3BUTHE YYalIMXCS U HE JIOJKHBI IPENSATCTBOBATH JOCTHKEHHUIO OoJiee

BBICOKUX YPOBHEH.
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3. YyeOHO-TeMaTHUYECKOE IVIAHVMPOBaHHUE.

KJIacC
Kou-Bo |KoanuectBo
Ne |Pasnmesnl Kypca
4acoB  |KOHTPOJIbHBIX padoT
2  |Crenenu u kopHH. CTeneHHbIE QYHKITHH 15 1
4.  [MeToJ KOOpAMHAT B IPOCTPAHCTBE. 15 1
8. |[lokazaTtenbHasi, Jorapupmuueckas GyHKIUN 20 3
9. |UunmHap, KOHYC, mIap. 16 1




10 |HUuTerpan 11 1

11 DNEeMEHTHI Kf)M6I/IHaT0pI/IKI/I, CTaTUCTUKU W Teopuu| 11 1
BEPOATHOCTEH.

12 |O0Obembl Tem. 25 1

13 VYpaBHenusa u HepaBeHcTBa. CUCTEMbl YpaBHEHUU M 16 1
HEPABEHCTB

14 |[ToBTopenme kypca 10 u 11 k. 11 2
Utoro 140 12

4. CoaepskaHue Kypca.

Asrebopa u HauaJa aHaIM3A.
IloBTopenue. Tpuronomerpuueckue GyHkuuu. Tpuronomerpuueckue ypasuenus. [Ilpoussoanas.

Crenenn u kopHH. Ctenennble GpyHkuuu. [ToHsTHE KOPHS N-ii CTENEHN U3 NEHCTBUTENBHOTO uncia. OyHKuu Y =4/X, ux cBoiictBa u rpaduku. CBoiicTa

KOpHs N-ii crenenu. [IpeobpazoBanue BbIpakeHUi, coaepKamux paaukansl. O0001eHne NoHsITHs O 1okaszarene creneHu. CTeneHHble (GYHKIUU, UX CBOMCTBa
u rpaduku (BkIrouas nuddepeHIupoBaHre U HHTETPUpOBaHue). V3BiedeHne KopHei N-il CTENeHn U3 KOMITJIEKCHBIX YHCEIL.
Iloka3zarenbHas u Jorapudmudeckas pynkuuu. [ToxazarenpHas ¢yHkius, ee cBoiicTBa U rpaduk. [lokazarenpHble ypaBHEeHUSI U HepaBeHCTBA. [loHsTHE

norapupma. @yukuus Y =100q,X, ee croiictBa u rpapuk. Cpoiictea norapudpmos. Jlorapudpmuueckue ypaBHeHHs W HepaBeHcTBa. [ depeHnupoBanme

MOKa3aTeIbHON U JorapugMUIecKon GyHKINH.

IlepBooOpa3nas u uHTerpaJ. Ileppoobpasnas u HeonpeneneHHbld HHTErpan. OnpeaenaeH bl HHTErpal, ero BHIYMCICHNUE U CBOICTBA. Briuncinenue miomaaen
wiockux ¢uryp. Ilpumeps mpuMeHeHHUst HHTETpaja B QU3HKE.

JIeMEeHTbl KOMOMHATOPUKH, CTATHCTHKH M TeOPHM BeposiTHOCcTel. TabnuuHoe u rpaduyeckoe npeacTaBieHue JaHHbIX. YUCIOBBIE XapaKTEPUCTUKHU PSIOB
naHHbIX. [loodepenHbIl M OJHOBPEMEHHBIM BBIOOP HECKOJIBKUX 3JEMEHTOB W3 KOHEYHOro MHokecTBa. Dopmysibl yucCiia MEpPEeCTaHOBOK, COUYETaHH,
pa3menieHuii. Pemenune kxomOuHaTtopHbIX 3amau. dopmyna OumnHoma Heiorona. CBoiicTBa OMHOMHMANbHBIX Kod(¢unuentoB. TpeyrompHuk Ilackans.
DneMeHTapHbIe U CIOKHbIE cOOBITHUSA. PaccMoTpeHne ciyyaeB U BEpOSITHOCTh CyMMbl HECOBMECTHBIX COOBITHM, BEPOSTHOCTh MPOTHBONOJIOKHOTO COOBITHUS.
[ToHsATHE O HE3ABUCUMOCTHU COOBITHIA. BEpOsTHOCTD U cTaTUCTHYECKAs YacTOTa HACTYIJICHUS COOBITHS.

YpaBHeHusi u HepaBeHcTBa. CHcTeMbl ypaBHeHUIl M HepaBeHCTB. PaBHOCWIBHOCTH ypaBHeHHIl. OOlue METObl pelleHUsl YpaBHEHUH. YPaBHEHHUS C
MoayisaMu. HppanuonainbHble ypaBHeHUsA. [lOKa3aTelbCTBO HEPABEHCTB. PellleHMe palMOHAIbHBIX HEPABEHCTB C OAHOW mepeMeHHoW. HepaBeHcTBa ¢
MonyssaMu. MppalinoHalibHble HEPaBEHCTBA. Y pPaBHEHUS U HEPABEHCTBA C JABYMs NepeMeHHbIMU. J[nodanToBbl ypaBHeHUA. CHCTEMbI ypaBHEHUH. Y paBHEHUS U
HEPaBEHCTBA C ITapaMeTpaMHu.

IloBTopenue. Yucnosbie Qynkuuu. [IpeoOpasoBanusi TpuroHomerpuueckux BblpaxeHuil. [IpousBonnas. IlepBooOpasnas u unHTerpan. IlokazaTtenbHble u
Jorapu(pMHUUECKUE YpaBHEHUS U HEPABEHCTBA.

I'eomerpus.
Koopaunarel u BekTopsbl. [loHsaTue Bekrtopa. CiiokeHUE M BBIUMTAHHE BEKTOPOB. Y MHOKEHHME BEKTOpa Ha yucio. KomruranapHelie BEKTOpPBI. JlekapTOBBI

KOOpAUHATBl B MPOCTPAHCTBC. d)opMlea pacCcTosAHuA MCXKAY IABYMA TOUKAMHU. ypaBHeHI/IH C(bepbl u njiockocmu. CDopMsza paccmosaHusl ont mo4Ku 00
njiockocmu.



Bektopsl. Yron mexay Bektopamu. Koopaunater BekTopa. CkansipHOE IpOU3BeIeHUE BEKTOpOB. JlIMHA BEKTOpa B KOOPAMHATAX, YTOJ MEXAY BEKTOpaMH B
KoopauHaTax. KoJmimHeapHbIe BEKTOPHI, KOJULTHHEAPHOCTh BEKTOPOB B KOOPIMHATAX.

Tesa u moBepxHocTH Bpamenus. [[wmHap u kouyc. Vceuenwnwiti xonyc. OCHOBaHHUE, BBICOTA, OOKOBasi MOBEPXHOCTh, oOpa3yromas, pa3BepTka. Ocegvle
ceueHusl U cewenusi napaiesibible OCHOBAHUIO.

[ap u chepa, ux ceueHust, KacamenbHas NIOCKOCMb K cghepe.

O0beMbl TeJl M IJIOIIAAH UX OBePXHOCTei. [lonamue 06 o6veme mena. Omuouterue 06vemMo8 NOOOOHLIX Meil.

dopmynsl 00beMa Kyda, IPSIMOYTOIBHOTO MapauleNienuie1a, Ipu3Mbl, UIHHApa. PDopMyIibl 00beMa MUPaMUIBI U KOHyca. DOpMYIIBI TUIOIMIAIH TTOBEPXHOCTEH
WIMHIpa B KoHyca. @opmysisl 00beMa Iapa u IIomaan chepsl.

5. TpeGoBaHus K YPOBHIO HOATOTOBKH BLINYCKHHUKOB.

B pesynomame usyuenus mamemamuku Ha 06a3080M ypoeHe 6 CIAPULEI WIKONE YUCHUK 00JIHCEH
3HaTL/IOHUMATH
e 3HAYCHHE MATEeMaTHYECKOW HAyKd Ui pEIIeHHS 3a/]a4, BO3HHKAIONIMX B TEOPUM M MPAKTUKE, IIUPOTY M OrPAHHYECHHOCTb IPUMCHEHHSI
MaTEeMaTHYECKUX METOJIOB K aHAIN3Y U MCCIICIOBAHUIO TIPOIIECCOB U SIBIICHHUI B IPUPOJIE U OOIIIECTBE;
e 3HAYCHHME NPAKTUKU U BOIPOCOB, BOSHUKAIOIIKX B CAMOI MaTeMaThKe, ISl (OPMUPOBAHUS U Pa3BUTHS MAaTEeMaTHUCCKOW HAYKH;
UJCH PACHIMPCHHS YHUCIOBBIX MHOXKECTB Kak Croco0a MOCTPOCHHS HOBOIO MATEMaTHYECKOTO armapara s PeHICHHs MPAaKTHYCCKHX 3aaad  u
BHYTPEHHHUX 3a/1a4 MaTeMaTHKH;
3HAYEHHE UJICH, METOIOB U PE3y/IbTATOB aJreOpbl M MATEMATHYECKOTO aHAIN3a JUIS TOCTPOCHHSI MOJIeIeH peaibHbIX MPOIECCOB U CUTYAIHIA;
BO3MOKHOCTH F€OMETPHUYECKOTO A3bIKa KaK CPEJCTBA ONMKUCAHKS CBOMCTB PealbHBIX PEIMETOB M HX B3aHMHOIO PACIOIOKECHHS;
YHHUBEPCAJIbHBIN XapaKTep 3aKOHOB JIOTHKU MaTEMATHYCCKUX PACCYXICHUH, HX TPUMEHUMOCTD B Pa3JINYHBIX 00JIACTAX YEI0BEYCCKOM IEATCILHOCTH;

paznuune TpeOoBaHUM, NMPEAbIBIIEMbIX K J10Ka3aTeIbCTBAM B MaTeMAaTHUKE, €CTECTBEHHBIX, COLMAIbHO-)KOHOMUUYECKUX M T'YMaHUTAapHBIX HayKax, Ha
IIPaKTHKE;

® pOJIb AKCMOMAaTHKM B MAaT€MaTUKE; BO3MOXHOCTb IOCTPOCHUS MAaTEMaTHMYECKHUX TEOPUM HAa aKCMOMAaTUYECKOW OCHOBE; 3HAUEHHE AKCMOMATUKH JIs
Jpyrux obnacteil 3HaHUS U U1 TPAKTUKH;

® BEpPOSTHOCTHBIX XapaKTep Pa3INYHbIX MIPOLECCOB U 3aKOHOMEPHOCTEHN OKPYXkarOIIero Mupa.

YuciioBble 1 0yKBEHHbIE BbIPAKECHUS
YMerh:

® BBHINOJHATH apuMeTHUecCKue IEHCTBHs, coueTas YCTHblE M NMUCbMEHHBbIE MPUEMBbI, PUMEHEHUE BBIYHUCIUTENBHBIX YCTPOMCTB; HAXOJUTh 3HAYECHUS
KOpHSI HaTypaJbHOM CTENEHH, CTENEHU C pallMOHAJbHBIM MOKa3aTeseM, Jorapudma, UCHoiab3ys NMpH HEOOXOJUMOCTH BBIYUCIUTENIBHBIE YCTPOHCTBA;
MOJI30BaThCS OLEHKON Y IPUKUIKON MTPH MPAKTUYECKUX pacyeTax;

® HAXOJIUTb KOPHU MHOTOWIECHOB C OJHOU IIEPEMEHHOM, PaCKJIaIbIBATh MHOIOUYJICHBI HA MHOXKUTEIH;

® [POBOJUTH IPEOOPA3OBaAHNUS YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUM, BKIIOYAIOIINX CTENEHU, PaIUKAaJIbL, JJOrapu(Mbl U TPUTOHOMETPUYECKHE (PYHKIINH.

Hcnoab3oBaTh npnoﬁpeTeHHme SHAHUA U YMCHUA B HpaKTquCKOﬁ JeITeJIbHOCTH U NMOBCETHEBHOM JKU3HH 15



® MPAKTHYECKUX PacueToB MO (popmynam, BKIOYas (OPMYIIbI, COACpIKALINE CTEIECHH, PaAUKalbl, JOrapupmMbl U TPUTOHOMETpUUECKUE (DYHKIHH, MPH
HEO0XOIMMOCTH HMCII0JIb3Ysl CIIPABOYHbIE MAaTEpUAJIbl U POCTEHIINE BBIYMCIUTEIbHBIE YCTPONUCTBA.

DOYyHKUMH U TPAPUKHU
YMmerb
® ONpeAeTATh 3HaYeHHE (PYHKIUU 110 3HAUEHUIO apryMEHTa MPH pa3IMYHbIX crioco0ax 3agaHus (QyHKIIUH;
® CTPOUTH IrpauKy U3yYEHHBIX (GYHKLNH, BHIIOIHATE IpeoOpa3oBaHus IpauKoB;
® OnMCHIBaTh 0 rpaduKy U 1o popMyse NOBEJCHUE U CBOMCTBA (YHKLMH;
® pelaTh ypaBHEHHs, CUCTEMbl YpaBHEHU, HEPABEHCTBA, UCII0JIb3YsI CBOMCTBA (QYHKIMH U UX rpadudeckue NpeacTaBICHUs;

Hcnoab3oBaTh NpuodpeTeHHbIe 3HAHNS U YMEHHS B IPAKTHYECKOH 1eSITeJIbHOCTH M NOBCEHEBHOM KM3HHU TS
® OIMCaHUS U UCCIIEI0BAaHUS C IOMOIIBIO PYHKIMIA peabHbIX 3aBUCUMOCTEH, IPEJICTABICHUS UX TpapUUecKH;
e HHTEpHpeTanuu rpaduKoB peaabHbIX MPOIECCOB.

Hauana MmaTeMaTH4eCKOr0o aHAJIN3a
Ymerhb
® HAXOIUTh CyMMY OECKOHEYHO YOBIBAIOIIEH T€OMETPUUCCKUM TPOTPECCUU;
® BBIYHCIATH IPOU3BOIHBIE M MEPBOOOPA3HBIC ANEMEHTAPHBIX (PYHKIIMMA, TPUMEHSS MpaBUia BHIYUCICHUS IPOU3BOIHBIX U MEPBOOOPA3HBIX, UCTIOIB3YS
CIIPaBOYHBIE MATEPUAIIBI;
UCCIIeIOBaTh PYHKIIMH U CTPOUTH UX TPaPUKU C TIOMOIIBIO IIPOU3BOJIHOM,
peliaTh 3a1a4u ¢ IPUMEHEHHUEM YPaBHEHHS KacaTelIbHOU K rpaduKy QyHKIHH;
pemiaTh 3aJja4i Ha HaX0KI€HHEe HaOOIBIIIET0 M HAMMEHBIIETO 3HaUeHUs (DYHKIIMU HA OTPE3KE;
BBIYUCIIATH TUIOIIA/Ib KPUBOJIMHEWHOW TpaIeluu;

Hcnoab3oBaTh l'lpHOﬁpeTeHHble SHAHUA U YMCHUSA B HpaKTI/I‘leCKOﬁ ACATECJIbHOCTH " l'IOBce)_]HeBHOﬁ AKU3HHU 114
® PCHICHUA TrCOMECTPHUICCKUX, (1)H3PI‘{€CKI/IX, O9KOHOMHYECCKUX WU APYTUX MPUKIAJHBIX 3a1a4, B TOM YUCJIC 3a/1a4 Ha HauOOJIbIINE U HAMMEHBIIINE 3HAUCHHUS C
MMPUMCHCHHUCM allllapaTa MaTEMAaTHYCCKOI'0 aHajin3a.

DJIeMeHThl KOMOMHATOPUKH, CTATUCTHUKH M TEOPUHU BEPOSITHOCTE
Ymerhb
e - pemaTh HpOCTeHIIre KOMOMHATOPHBIE 3aJadud METOJIOM Tepedopa, a TakKe C HCMOJIb30BaHHEM H3BECTHBIX (QopMmyn, TpeyroibHuka [lackans;
BBIYUCTATH KO3 uirents Onnoma HeroToHa Mo (hopMylie U ¢ UCIIOJIb30BaHUEM TpeyroibHuKa [lackans;
® - BBIYUCIIITH, B IPOCTEHIITUX CIIydasiX, BEPOSITHOCTH COOBITHI HA OCHOBE TOJICUETa YHCIIa HCXO0JI0B;
Hcnonb3oBaTh NpHOOpPeTEeHHbIE 3HAHUSA U YMEHUS B IPAKTUYECKOI 1eITeJIbHOCTH U NMOBCeIHEBHOM KU3HU:
e - /IS aHAJIM3a PEANbHBIX YHCIOBBIX JIaHHBIX, MPEJCTABICHHBIX B BUJE TUarpamm, rpaukoB; AJs aHaIu3a HH()OPMAIIUK CTATUCTUYECKOTO XapaKTepa.



YpaBHeHUs M HEPABEHCTBA
Ymern

e pemaTh palMOHAJBHBIC, TIOKA3aTENbHbIE U JOTapU(PMHUUECKIE YPaBHEHUS M HEPAaBEHCTBA, UPPALMOHAIbHBIE M TPUTOHOMETPUYECKUE YPABHEHUS, MX
CUCTEMBI;

JIOKa3bIBaTh HECIIOJKHBIE HEPABCHCTBA,

peuaTh TEKCTOBBIE 3aJa4M C IIOMOLIBI0 COCTABJICHUS YPAaBHEHUM, U HEPABEHCTB, HHTEPIIPETUPYS PE3YNITAT C Y4ETOM OIPAaHUUYEHUN YCIIOBHUS 334U,
n300paXkaTh Ha KOOPAMHATHON TUIOCKOCTH MHOXKECTBA PEIICHUN ypaBHEHUN M HEPABEHCTB C BYMSI IEPEMEHHBIMH U X CHCTEM.

HAXOJUTh MPUOIIKEHHBIE PEICHUS YPAaBHEHUN U UX CUCTEM, UCTIOJIb3Yys IpadUuecKuii METO;

pemaTh ypaBHEHH, HEPABEHCTBA U CHCTEMBI C IPUMEHEHHEM TpauuecKuX MpeCTaBICHNUN, CBOMCTB (DYHKIIMIA, TIPOU3BOTHOM;

Hcnonb30BaTh NpHOOPeTEeHHbIE 3HAHUS U YMEHUS B IPAKTUYECKOI 1eATeJIbHOCTH U NMOBCEHEBHOM KU3HU JJIA
® TIOCTPOCHHUA U UCCICAOBAHUSA HpOCTCﬁH.IHX MAaTEMAaTUYCCKUX MOI[GJIGI\/’I.

I'eomeTpus
3HaTh
Mmnororpanauku. [Ipu3sma, ee ocHoBaHus1, 00KOBbIE peOpa, BbICOTa, O0KOBast MOBEpXHOCTh. IIpsMas u HakioHHas. npusMa. [IpaBuibHas npusma.
[Tapannenenunen. Ky0.
[Tupamuna, ee ocHoBaHue, O0OKOBbIE peOpa, BEICOTa, OOKOBas MOBEPXHOCTh. TpeyronabHas nupamuaa. [lpaBuwibHas nupamuia. Y cedeHHas NUpaMuia.
CumMerpuu B KyOe, B mapajuieenuiee, B npu3Me u nupamujae. llonarue o cuMMeTpuu B poCcTpaHCTBE (LIEHTpaibHasl, oceBasl, 3epkajibHas ). [Ipumepsl
cuMMeTpuil B okpyxkatouieM mupe. CedeHus KyOa, mpusMbl, nupamujsl. [IpenctaBieHue o NpaBUIIBHBIX MHOTOTPAHHUKAX (TeTpa’ap, KyO, OKTa’.p,
JOJIEKadIp U UKOCABP).
Tena u moBepxHOcTH BpamieHus. LlunuHap u koHyc. YcedeHHbI KoHyc. OCHOBaHMe, BbICOTa, OOKOBas MOBEPXHOCTb, 0Opa3yromias, pa3BepTka. OceBble
CEUeHUs U ceueHus napasuienabHble ocHoBaHuto. [llap u cdepa, ux ceueHus, kacareiabHas IIIOCKOCTh K cepe.
OObembl Ten U mIomaau ux nosepxuocreit. [lonstue 06 o6veme Tena. OTHOMIEHHE 00BEMOB MOAOOHBIX Tell.
@opmynbsl o0beMa Kyba, HpSIMOYroJIbHOTO Napajielenunena, npu3Mbl, nuausapa. dopmynsl oObema mupaMuisl U KoHyca. dopmynsl miomanu
MOBEPXHOCTEN IUIMH/PA U KoHyca. PopMyibl 00beMa Iapa U miomaau cepsl.
Koopaunatsl u BekTOpbl. JlekapToBbl KOOpAMHATHI B MpOocTpaHcTBe. DopMmysia pacCTOSIHUS MEXIY JBYMS TOUKAMU. Y paBHEHHs! CPEepbl U IIOCKOCTH.
®opMyia pacCTOSIHUA OT TOYKH 10 TUIOCKOCTH.
Bextopsl. Monynb Bektopa. PaBeHcTBO BeKTOpOB. Cll0kKEeHHE BEKTOPOB U YMHOKEHUE BEKTOpa Ha YMUCII0. YTOJ Mexay BekTopamu. KoopanHaThl BeKTOpa.
CkansipHO€E IPOU3BEIEHUE BEKTOPOB.
Ymern
® pacro3HaBaTh Ha YePTEXKax U MOJIENIAX MPOCTPAHCTBEHHBIE (DOPMBI; COOTHOCHTH TPEXMEPHBIE OOBEKTHI C MX ONMUCAHUAMH, H300pKEHUSIMH;
aHaAJTM3UPOBATh B MPOCTEHUIINX CIy4asX B3aMMHOE PacoI0kKeHne 00bEKTOB B IPOCTPAHCTBE;
n300paxxaThb OCHOBHBIE MHOTOTPAHHUKH U KPYTJIbIE TeJla; BBIMOIHATH UEPTEXKH 10 YCIOBHUAM 3a7a4;
CTPOUTH MPOCTEUIINE ceueHUs KyOa, MpU3Mbl, TUPAMUIbL;
pemarh IMJIaHUMETPUYECKHEe W MPOCTEHIINe CTepeOMETPUYECKHe 33aJaud Ha HAXOXKJICHHE TeOMETPHUUYECKUX BEIMYMH (JUIMH, YIJIOB, IUJIOLIAJEH,
00BbEeMOB);



¢ JCIIOJIB30BAThH ITPU PCHICHUHN CTCPCOMECTPUUCCKUX 3alaYd INITAHUMCTPUICCKHUC q)aKTBI U MCTOABI,

® TPOBOJUTH JAOKa3aTeNbHBIE PACCYK/ICHHUS B XO/I€ PEIICHUS 3a/1a4;
Hcnoab3oBaTh NpHMOOPeTEHHbIE 3HAHUSA U YMEHUS B IPAKTUYECKO 1eITeJIbHOCTH U NMOBCEHEBHOM KU3HU JJIA

® uccie0BaHus (MOJICIUPOBAHUS) HECIIOKHBIX MPAKTHUECKUX CUTYallMid HAa OCHOBE M3YYEHHBIX ()OPMYII U CBOMCTB (huryp;

® BBIYHCIICHUSA O6’beMOB u HJIOH_IaI[eI\/JI HOBCpXHOCTef/’I MMPOCTPAHCTBCHHBIX TCJI IMPHU PCIICHHUU MNPAKTHYCCKUX 3alda4, UCIOJb3yd IIpU H€06XOI[I/IMOCTI/I

CIIPpaBOYHHUKHU U BBIYUCIIUTCIBHBIC yCTpOﬁCTBa.

BJIa/IETh KOMIIETEHIIUSIMU: y4eOHO — MO3HABATEIbHOM, IEHHOCTHO — OPUEHTAIMOHHOM, pedIeKCUBHON, KOMMYHUKAaTUBHOM, HH(POPMALIMOHHON, COLIMATIBHO —
TPYOBOM.

6. IlepeyeHb Y4e€OHO-METOANYECKOI0 00ecTeYeH s,
http://www.math.ru/- 6ubiuroreka, MeguaTeka, OJIMMITAA B
http://www.bymath.net/ - Bcst anemenTapHast MareMaTuka
http://www.exponenta.ru/ - o6pa3oBaTeabHbIi MATEMATHYCCKHIA CAT
http://math.rusolymp.ru/ - Bcepoccuiickas ouMIIMaa MIKOJIbHUKOB
http://www.math-on-line.com/ - 3anumarenpHass MaTeMaTHKa
http://www.shevkin.ru/ - marematuka. lllkona. Bymymiee.
http://www.etudes.ru/ - MareMaTH4YeCKHUE ITIO B
http://alexlarin.narod.ru/ege.ntme - moaroroska k EI'D
http://www.uztest.ru/ - EI'D no maremartuke

JI. A. AnekcannpoBa «Anredpa u Hadana ananmmuza. CamocrosiTensHbIe padboTel» - M. MHemo3nna 2012
A.I'. MopakoBuu. Anrebpa u Hayana mareMaTuueckoro ananusa. 10 - 11 kmace. B 2 4. Y.1. YueOHuK ans yyamuxcs o01mieo0pa3oBaTeIbHbIX YUpPEKICHUN - 6
— e n3nanue - M. «Muemosunay, 2012,
A.I'. MopakoBuu u ap. Anrebpa u Hayana matemarudeckoro anamuza. 10 - 11 kmacc. B 2 u. U.2. 3amaunuk s ydammxcs o01eo0Opa3oBaTeNbHBIX
yapexaenuit. - M. «Maemo3unay, 2012
[Toypounsie pa3padotku no reometpuu. 10 kiace/ Coct.B.A. fAposenko. — M.:BAKO, 2012
Nzyuenne reometpun B 10 — 11 kimaccax: Metoaudeckue pekoMeHaanuu K yueonuky. Kaura mis yuurens./ C.M. CaaksH, B.®. byry3os. — M.: [Ipocsemienne,
2011.
3amaun o reomerpun: [locobue mst yaamuxcst 7-11 . odmeodpaszoar. yupexaenuit/b.I".3us, B.M.Meiinep, A.I.baxanckwuii. — M.:IIpocsemennue, 2013
3uB b.I'. 'eomerpus: aqunakr.marepuansl i 11 knacca. — M.: Ilpocsemenue, 2013
IHOP Ortxkpeitast marematuka. Crepeomerpus. OO0 «®U3UKOH», 2006
3uB Bb.I'. 3agaun x ypokam reomerpun.7-11 xnacc.-C.-ITerepoypr, 1995. HITIO «MHWP 1 CEMbS-95», u3n-Bo «Axkarus»
7. CIUCOK JINTEPATYPbI.

A.I'' Mopakosuu. Anredpa u Hadana aHanusza 10-11. [Tocobue nns yunreneit. M. Muemosuna 2001
A.I'' Mopnkosuy, E.E. Tynpunnckas. Anre6pa u Hauyana ananuza 10-11. Kontponababie paboThI.
JI1.O. leanmena, T.A . KopemkoBa. AnreOpa u Hadana ananu3a 10-11. Tematudeckue Tectsl u 3aueThl (o pea. A.I.Mopakosuda).
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http://www.math.ru/-
http://www.bymath.net/
http://www.exponenta.ru/
http://math.rusolymp.ru/
http://www.math-on-line.com/
http://www.shevkin.ru/
http://www.etudes.ru/
http://alexlarin.narod.ru/ege.ntme
http://www.uztest.ru/

M. WU. lllaGynun, M. B. TkauéBa u np. «/{unakrunyeckue marepuainst gt 10 — 11 kiaccoB» - M. Muemo3suna 1997
Epemenxo C.B., Coxer A.M., YmakoB B.I". DnemenTsl reomeTpun B 3agavyax. — M.:MITHMO, 2003
[Hapeirun 1U.®. Ctanaapt no maremaruke: 500 reomeTpudeckux 3anad: kH. [uis yuurens. — M.:IIpocsemenune, 2007

8. Ilpuio:kenne K mporpamme.

Tunsl ypokos:
1. KomOunupoBansslii ypok — KY 2. Ypoxk nosropenus — YII
3. Ypok u3yueHus HoBoro matepuaia — YMUHM 6. Ypok npoBepku 3HaHuil — YII3
4. Vpok 3akperenus u pazsutus 3YH — Y3 u P3VH 7. Ypok npuMeHeHus 3HaHUl ymMmeHul, HaBblkoB — YII3VH
M )
5. Ypok ¢popmupoBanus HOBbIX 3YH — YVOH3VH 8. TloBTopurensHO - o6oOmaromui ypok — [10Y
TEMATHUYECKOE INTAHUPOBAHUE NU3YUYEHUA KYPCA MATEMATHUKU 11 KIIACCA
(140 YACOB)
Conepxanue DODMEIL
Ne ypoka H3y4yaemMoro aTa Tun ypoka 3HaHUSA ¥ YMEHHUS OcHOBHOE copep:KaHue p
KOHTPOJIA
MaTepuaJia P
Crenenn u kopHu. Crenennbie pynkuun (15 1)
CenTs0pB YUHM 3HaTh: NOHATHE KOpHSA N-OM CTENEHU H3
HEOTPHLATEIBHOTO YHCIa, KOPHS HEYeTHOH Ombeenenns: Kobisi N-off  cTeleHn U3
ITonsiTue kopHs N-i 4.5 YOH3VYH CTENEHH U3 OTPULIATEIHHOIO YUCIIA. HeopT LI[/I aTem,.Horo pqncna KODHS  HeweTHOI
2-3 CTENEHH U3 YMeTh: BBIYUCIATh KOPHU N-OW CTENEHU U3 pHll » KOP Oo6yu4atomg
. " CTENEHM N W3 OTPHLATEIBHOTO YHCIA,
JEWCTBUTEIILHOTO JIEWCTBUTEIILHOTO qucIa, pemarb . as c/p
TIOHSATHE pajuKaya, pelIeHHe YpaBHEHUH C
qucia YpaBHEHHsI, KOPHH KOTOPBIX SIBJISIOTCA
. N panukanaMu.
KOpHSIMHU N-Oif CTeNeHH 13 AeHCTBUTEIBHOTO
qHCIIa.
YUHM 3HaTh: YTO MpeACTaBisieT co0oil rpaduk DyHKmH y=" \/; | HX CBOHCTBa ¥ rpadHK.
Oyuxin y=" \/; 6.7 VOH3YH dynxun y=" \/; , TP N — 9€THOM U N — | JTlocTpoeHue rpauKoB byHKIMI c
45 y vy ) HeveTHOM, CBofiCTBa (yHKIIH y=" \/; paauKazaMy, rpaduueckoe peurenne | OOGyuaromy
MX CBOMCTBA 1 V3 u P3VH o YPABHEHUIA ¥ HEPABEHCTB C PaJMKalaMHu. ast ¢/p
rpaduKu U Ymers: cTpouTh TrpaduKkM M periaTh
YpaBHEHHsI U HEPABEHCTBA C paMKaIaMu.
YII3YH
YUHM 3HaTh: TEOpEMBl BBIpAXKAIOIIEE CBOMCTBA | 5 TEOpPEM, BBIPAXKAIOIIUX CBOWCTBA KOpHA N-i
6-7 CBoMCTBA KODHS N-if YOH3YH KOpHS N-I cTeneHu CTCIICHH; YIPOILEHUE BBIPA)KEHUI, O6vuaio
CTeNeHN P 11,12 V3 uP3YH YMeTb: 10Ka3bIBaTh TEOPEMBI U MPUMEHSATH | HAXOXKACHUE 3HAYECHUH YUCJIOBBIX a};llqc y m
UX TIPH YIIPOILECHUH BBIPKCHNUH BBIpaKEHUH, COIEPkKANIMX KOPHH N-if cTeleH: P
YII3VH
8-9 IIpeobpazoBanne YUHM 3HaTh: UYTO Takoe BHeceHHe/BhIHeceHHMEe | [loHATHME  WppanmoHaTBbHOTO  BRIpakeHHs, | OOydaromy
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BBIPAKCHUH MHOXKHTENS T10//3a 3HaK pajuKaja, MOHATHE | ONEepaluy BHECEHHS U BBIHECEHHE MHOKHUTEIS asi c/p
10-11 coJieprKanux 13,14, YOH3VYH HPPaIMOHATILHOTO BHIPAKEHUS moj/3a 3HAK panukana, YIpOIICHNE
paguKaibl. YMeTh: BBIHOCHTH MHOXHUTEIb 3a 3HAK | UPPAlMOHANBHBIX BBIPAKCHUH, PAa3JIOKCHHUE
HppanumonanbHbie Y3 uP3YH paavkaia, BHOCHTh MHOMXHTENb IIOJ 3HAK | HA MHOXHUTEIH, COKpaIIeHHEe qpooei
YpaBHEHHS U pamuWKana, yHOpollaTh  HppanuOHaIbHbIC
HEPABEHCTBA VII3YH BBIPAKEHUS, HCIOJIB3YS CBOMCTBA
W3BJICYEHUS KOpPHA N-ii  CTemeHu u3
VYII3 JICHCTBUTENILHOTO YHCIA
12 Konrpoasnas padora 18 VII3
(BXoHast)
19,20 YUHM 3HaTh: ompejaeneHue creneHH c moObM | [loHATHe — cTemeHM € PALMOHAIBHBIM | KOHTPOJIUD
palMOHaNbHBIM  IOKa3zaTeJeM, IIOHATHE | MOKa3aTejeM, ONpENeICHUs, OTHOCSIIMecs K | yromas c/p
13-14 YOH3YH UppallMOHATIBHOTO ypaBHEHUS, OCHOBHBIEC | OMEpallid BO3BEJEHHS B CTEIEHb, IOHSITHE
METOJIBI pemeHus UpPPaLMOHAIBHBIX | UPPALMOHAILHOTO YpPaBHEHHS W OCHOBHBIC
OGoGiLeHHe MOHsTHS O Y3 uP3YH ypaBHEHHA METOZEI  pellleHuA HppAlMOHAILHBIX
HOKA3ATEIE CTEHEHH YMeTh: NpenCTaBIsATh 3aJaHHOE BRIPAXKEHUE | yPaBHEHMH;  yIPOIICHHE BBIPOKCHIH €O
VII3VH B BHUAE CTENEHU C  PALUOHAIBHBIM | CTENECHAMM, HAXOXKJACHHE 3HAUEHUH YUCIOBBIX
MOKa3aTeleM, CTENeHb C  JAPOOHBIM | BBIPQKEHHH CO CTENEHSAMH W OyKBEHHBIX
MOKa3aTeJIeM B BHIC KOPHA, YIPOMATh | BBIPQXKEHHH CO CTENEHSAMH IPH 3aJaHHBIX
BBIDOKCHUSI  COJEpXKAIIME  CTENEeHH ¢ | 3HAYCHUSIX IIEPEMEHHOU
JIPOOHBIM MTOKa3aTeIeM
YUHM 3Hath: onpejeNeHne CTeneHHoM (yHKuuu, | Dckusbl rpaduka cTeneHHoH QyHKuuu Y =X"
cBoiicTBa GyHKuuM Y=X', rae I — mo0oe | s M000ro paruoHaILHOrO IoKa3aTeNs I:
YOH3YH JIECTBUTEIILHOE 41CJIO, CBONCTBa 1. mpu 4eTHOM HaTypaJbHOM 3HAYCHHUU
CTETIeHHOH ¢byHKIUH, Teopemy 0 I rpaduk MOXOXK Ha mapaboily, a npu
Y3 uP3YH MIPOU3BOJHOMN CTETICHHOM (dhyHKIMY, HEYEeTHOM, OojpimeM YeM 1,— Ha
(opMyny IS MHTETPHUPOBAHUS CTENCHHON KyOuueckylo mapaboury;
VII3VH hyHKIIIH 2. TmpW  HEYCTHOM  OTPHUIATEIEHOM
CrenieHHble (QYHKIHH, . .
15-16 X CBOHCTEA 1 Ymerp:  cTpouTh  TpadUK  CTEIIEHHOM LIEJIOM 3HAYeHHMH [ TpaduK MOXOX Ha
rpaduiH YII3 ¢yHKIIMM  JUIA JI000TO  PAIMOHAIBEHOTO rurepooITy, a Mpu YETHOM COCTOMT KaK
noKasaTenst [, WCCIeNOBaTh CTENEHHYIO OBl u3 2-x BeTBEH
21,22 (yHKIMIO Ha YETHOCTh, OTPaHHYCHHOCTH, TUIEepOOITBI, CHMMETPHIHBIX OO6yu4atomg
MOHOTOHHOCTb M JKCTPEMYMBbI, COCTABJISITH OTHOCHUTEJIBHO OCH Y, asi c/p
YpaBHEHHUS KacaTeIbHOH, HaXOJIUTh 3. Opu  TMOJIOKHUTEIBHOM  JPOOHOM
HauOonbIlee ¥ HAaWMEHbIIee 3HAYCHHSA 3Ha4YeHUH [ TpaduK TOX0XK Ha OIHY
17 Kontpossnas pabora

Nel

25

(yHKIMHM Ha TIPOMEXYTKE, C IOMOIIBIO
MPOU3BOJIHOM, BBIYKMCIIATH IEPBOOOPA3HBIC |,
MHTETPaIbl U IUIOMAAN TUIOCKUX QUTyp

BETBb mapabosl, KOoTOpas
OpHEHTHpOBaHa BBepX mpu >1 u
BrpaBo —npu 0<r<1;

4. mpu  OTPULATEIBHOM  JIpOOHOM
3HAYeHUH I TpaduK IOXOXK Ha OAHY
BETBb I'MIIEPOOIIBI;

5. rpaduk nmroboii creneHHON (HyHKIUH
MpoXoJuT Yepe3 Touky (1; 1).

OcCHOBHBIE HCIN: CO3JaTh YCJIOBUA YIaIIUMCA IJIA:

Metoa koopauHat B npocrpancrse (15 4.)
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DopMHpOBaHUS MIPEACTABICHAN O IPSAMOYTOJIIFHON CHCTEME KOOPJAMHAT B TPOCTPAHCTBE, O KOOPIUHATHOM M BEKTOPHOM METOAAX PEIICHHS MPOCTEHIINX 3a1ad.
OBaneHns yMEHHEM ITPUMEHSATh KOOPAWHATHBIA W BEKTOPHBIM METOIBI K PEIICHHUIO 3a/1a4 Ha HaX0XKICHHUE JJTUH OTPE3KOB H YTIIOB MEXAY MPSIMBIMHE ¥ BEKTOPaMH B IIPOCTPAHCTBE.
OByaieHust yMEHNEM NIPOBOIUTH JOKA3aTEIbHBIE PACCYKACHHUS B XOJI€ PEIICHHS CTEPEOMETPUIECKHX 3a1ad.

YUHM 3HaTh: ONpeeIeHNsT BEKTOPa, HYJIEBOTO
BEKTOPa, KOJUIMHEAPHBIX, COHANIPABICHHBIX
BBecTu onpenenexnue BeKTopa B
Y TIPOTHUBOIIOJIOKHO HANPABICHHBIX, PABHBIX
BEKTODOR MIPOCTPAHCTBE, 0003HAUCHHS BEKTOPA, €TO0
ITonsTre BekTOpa B p JUTUHBL, TIOHATHE HYJIEBOTO BEKTOPA,;
17 26 YMeTh: pacno3HaBaTh Ha YEPTEKE
IIPOCTPAHCTBE KOJUIMHEAPHBIX, COHAIIPABICHHBIX U
KOJITMHEapHble, COHANpaBJICHHbIE,
MIPOTHBOIOJIOKHO HAMIPABJICHHBIX BEKTOPOB,
MPOTUBOIOJI0KHO HAaNPaBIEHHbIE BEKTOPHI,
PaBHBIX BEKTOPOB
JIOKa3bIBaTh PABEHCTBO BEKTOPOB HA
OCHOBAHUU OIPEJENICHNs]; pelaTh 3a1a4uu
YUHM 3uarth: [IpaBuna TpeyroipHuKa U BsecTu npaBuia TpeyrojabHUKa U
Y3uP3YH napanenorpaMma CJI0XeHHs BEKTOPOB B napajJiesIorpaMMa CJIOKEHHUs ABYX BEKTOPOB,
MPOCTPAHCTBE, IEPEMECTUTEBHBIN U pPaccMOTPETh IEPEMECTHTENBHBIN 1
CriosKeHe 1 COYeTaTeNbHBII 3aKOHBI CIIOKEHUS, 1B COYETaTEeNIbHBIN 3aKOHBI CIIO’KEHHUS BEKTOPOB
27,28 croco0a IMOCTPOSHUS Pa3HOCTH JBYX B IIPOCTPAHCTBE, BBECTH IMOHATHE Pa3HOCTH
BBIYMTAHUE BEKTOPOB. ®ponTaNE
18-19 BEKTOPOB, IIPaBHUJIO CI0XKEHHS HECKOJIBKUX BEKTOPOB, PACCMOTPETH MPABUIIO .
YMHOXEHHE BEKTOpa HBII orpoc
A IO BEKTOPOB B IIPOCTPAHCTBE, IIPaBHIIO0 MHOTOYTOJIbHAKA HaXO)KICHUS CyMMBI
' YMHOJKEHHS BEKTOPA Ha YHCIJIO U OCHOBHBIE | HECKOJBKHX BEKTOPOB; ChOpMyInpoBaTh
CBOMCTBA 3TOr0 ACHCTBHS NPaBUJIO YMHOXEHHS BEKTOpa Ha YUCIIO U
YMeTh: NpUMEHSTh H3yUeHHbIE NIpaBUiIa U paccMOTpeTh OCHOBHBIE CBOMCTBAa YMHOKEHHS
3aKOHBI IIPU peleHn! 3a1a4 tuna 327-354 BEKTOpa Ha YUCIIO
OKT0pb YUHM 3HaTh: onpeseneHre KOMITIaHAPHBIX
Y3uP3YH BEKTOPOB, IIPU3HAK KOMIIJIAHAPHOCTH TpeX
BEKTOPOB U MPaBWJIO Napajulesenunea Cdopmynupoathb onpeneneHue
CJIOKEHUSI TPEX HEKOMILTaHAPHBIX KOMIUIAaHapHBIX ~ BEKTOPOB,  PacCcMOTPETh
BEKTOPOB, TEOPEMY O PAa3JIOKEHHH BEKTOpa | MPHU3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB,
10 TPeM HEKOMIUTaHapHBIM BEKTOPaM MIPaBWJIO TApaJlIETICIUIEaa CIOKEHHS Tpex
KommnanapHsie P P p P P A P CamocT.
20-21 BEKTODLI 2,3 YMeTh: TOKa3bIBaTh MPU3HAK HEKOMITJIAHAPHBIX BEKTOPOB; BBECTH TOHSITHE aGota
pHI- KOMIUTAHAPHOCTH TPEX BEKTOPOB, TEOPEMY O | Pa3JIOKEHUS BEKTOpPA 1o Tpem p
PaslIoXKEHUH BEKTOPA 110 TPEM HEKOMIUTaHAPHBIM BEKTOPaM, U3y4YHUTh
HEKOMIIJTAHAPHBIM BEKTOpaM; YMETh TEOpeMy O Pa3JIOKEHHH JII000Tr0 BEKTOpa MO
MPUMEHSTh U3Y4YEeHHbIH TEOPETUUECKHU TpeM JaHHBIM HEKOMIUIAaHAPHBIM BEKTOpaM
MaTepHall IpH peleHuH! 3aaa4 Tumna 356-
366
YUHM 3HaTh: MOHATHE MPSIMOYTOIBHOW cucTeMbl | OOBACHUTH, Kak 3aJaeTcsi MpPSIMOYTOIbHAs
YOH3 KOOpAWHAT B IPOCTpaHCTBE, (OPMyIy | CHCTeMa  KOOPAMHAT B  TIPOCTPAHCTBE,
Y3uP3YH pasnoKeHus TPOU3BOJIBHOTO BEKTOpa IO | oOpaTUTh BHUMaHWEe Ha O00O3HadeHWss © | MaremaTu
9994 KoopaunaTel TOUukH H VYII3 TPEM KOOPJIMHATHBIM BEKTOpaM; IIOHATHE | Ha3BaHUs OCEH KOOpAWMHAT B INPOCTPAHCTBE, | Ye-CKHUU
KOOPJAMHATHI BEKTOPA. VII3VH KOOpAMHAT BEKTOpPa B JAaHHOW CHUCTEME | CONOCTaBUTH 9TH 0003HaueHHUs C | JUKTaHT
KY KOOpAMHAT;  MOHSTHE  PAJUYC-BEKTOPA | COOTBETCTBYIOLIUMHU 0003HaYCHUSIMH
noy MPOU3BOJIBHON TOUKHU NIPOCTPAHCTBA, | KOOPJWHAT HA IIOCKOCTH; BBECTH HOHITHUS

J0Ka3aTCJIbCTBO YTBCPKACHUS,

4qTo

KOOPAWHATHBIX  BCKTOPOB, 000CHOBaTh U
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KOOPAWHATHI TOYKH PaBHBI | JO0Ka3aTh MpaBWIA ACWCTBUI HaJ BEKTOPaMU;
459 COOTBETCTBYIOIIMM KOOpAWHATAM €€ pamuyc | chOpMyIupoBaTh  ONPENCNICHUS  paanyc-
BEKTOpa, a KOOPIMHATHI JIOOOTO BEKTOpa | BEKTOpA, panmyc-BeKTOpa TOYKH;
paBHBI  pa3HOCTSAM  COOTBETCTBYIOIIMX | PACCMOTPETh pEIIeHHEe TPeX MPOCTEHIINX
KOOpJAMHAT €r0 KOHIIa M Havaia, GOopMyinsl | 3ajad, TZe BBIBOAATCS (HOPMYIBI KOOpPIIHAT
KOOpPAWHAT CEpeOWHBl OTpe3Ka, [UIMHBI | CEPEIHMHBI OTPE3Ka, JJIMHBI BEKTOpa depe3 ero
BEKTOpa uepe3 ero KOOPAMHATBI U | KOOPAMHATHI U PACCTOSHUS MEXIY IBYMs
paccTOsIHUS MEXAY IBYyMsI TOUKaMHU TOUKaMH; IIOKa3aTb MNpPUMEpPbl  pelleHUs
YMeTb: CTpPOUTHh TOUKY IO 3aJaHHBIM €€ | CTepeOMETPUYECKHX 3aJad KOOPAMHATHBIM
KOOpAMHATaM M HaXOAWUTh KOOPJUHATHl | METOIOM
TOYKH, N300paKEHHOW B 33/1aHHOI cucrteme
KOOpAMHAT; BBINOJHATH JACHCTBHS  Hax
BEKTOpaMH C 3a/JlaHHBIMH KOOpPIMHATAMH;
JTOKa3bIBaTh YTBEP)KICHUE, 9YTO KOOPIUHATHI
TOYKH paBHBI COOTBETCTBYIOIINM
KoopauHaTaM e paadyc BEKTopa, a
KOOpPAWHATEI  JIIOOOTO  BEKTOpa  pPaBHBI
Pa3HOCTSAM COOTBETCTBYIOIIUX KOOPAWHAT
€ro KOHIIa ¥ Havaja; NPUMEHATh U3yUCHHBIN
TEOPETHYECKUH MaTepuasl IpHU pelIeHHH
3aga4 tuna 401-440
YUHM 3HaTh: MOHATHE YIJIa MEXAY BEKTOPaMHU U BBectn noHATHE yrila MEXAY BEKTOPaMHU,
YOH3 CKaJISIPHOI'O IIPOU3BEACHUSI BEKTOPOB, chopMHpOBaTh MpEACTaBICHHE 00  yriie
Y3uP3YH (hopMyiTy CKaJSIpPHOTO ITPOU3BECHUS B MKy BEKTOPAMH 1 O NEPHEHAMKYIAPHOCTH | oo
VII3VH KOOpJMHATaX M CBOMCTBA CKAJISIPHOTO JIByX BEKTOPOB, BBECTU NOHATUE CKAISIPHOTO qe-cKuil
CkansipHOE TIPOM3BEICHNS, TIPOU3BEACHUS IIBYX BEKTOpOB Kak
JTUKTAHT,
25-27 MIPOM3BEICHUC 10,11,12 YMeTbh: BEIUUCIATE CKATISIPHOE MPOU3BEACHHE WX JUIMH Ha KOCHHYC VIJa
BEKTOPOB MIPOU3BEICHUE BEKTOPOB M HAXOIUTh YTOJI MeXITy HUMH (00paTUTh BHIMaHHE yYalluXxcs, 6
MEXIy BEKTOPaMH 0 UX KOOPIUHATAM; YTO CKaJsSIpHOE IPOU3BEACHUE €CTh YHCIIO), ° yqa/roma
pemaTh 3aa4d Ha BEIYUCIICHHE YTIIOB paccMoTpeTh puMep MIPUMEHEHHS 1P
MEXIy ABYMS MPSMBIMH, MEXTy IPSIMOH 1 CKaJISIPHOTO TIpOM3Be/ieHHs B (pr3nke; BBECTH
IIOCKOCTBIO MOHSTHE HAIPABJIIIONIETO BEKTOPA IPSIMOH.
YUHM 3HaTh: MOHATHE IBWXECHUS IPOCTPAHCTBA, Bgectu nonsiTHe 0TOOpaXKEHHUS MPOCTPAHCTBA
YOH3 OCHOBHBIC BUJIbI JBHKCHUM Ha cebs, JJ0Ka3aTh, UTO IIEHTPAJIbHAS, OCEBasl,
28-30 JBikenns oy YMeTh: 10Ka3aTh, YTO [EHTpaIbHAs, oceBas, | sepKanbHas CHMMETPHH (mokazaTenbCTBO c OO6yyaromy
16,17 3epKaJIbHAsl CAMMETPUH U IapajlIeIbHbII MOMOIIBI0 KOOPJAWHAT) M  MapaieabHBIN asi c/p
MEPEHOC SBIAIOTCS ABMKCHUSMH; PEIIaTh nepeHoc  (IOKa3aTeNbCTBO C  MOMOIIBIO
3agayu tuma 478-489 BEKTOPOB) SIBJISIFOTCS JABIKCHUSIMU
31 Kontpoabsnas pabora 18 VII3
Ne2
IMoka3aTtejbHasi u jorapupmuyeckas pynkuuu (24 4v)
MokasarenbHas YUHM 3HaTh: ompeneneHue MoKa3aTeIbHOU OrlpuezleneHHe MoKaszaTeabHOW (YHKIMH, ee
32-33 (byHKws, ce croficTsa (yHKIIMM, ee CBOIWCTBA; TEOPEMBI Ha | CBOWCTBA M TEOPEMBI Ha KOTOPBIX 6a3preTCiI OO6yyaromy
# rpaduK YOH3VH KOTOPBIX 0a3upyeTcss TEOpHsl pPEMICHHS | TEOPHs PEIIeHHs MMOKa3aTeIbHBIX ypaBHEHHH as c/p

[I0Ka3aTeJIbHbIX YPABHEHUM U HEPABEHCTB

1 HEPABEHCTB

14




19,23 Y3 uP3YH YmMerh: cTpouTth TpadUKH IMOKA3aTCIbHBIX
(GyHKIIUH, TPUMEHSITh CBOWCTBA (DYHKITMH
VII3YH MIPU CPABHEHUU CTEIMEHEW, HCCIeIOBaHUHU
(yHKIIMM HAa MOHOTOHHOCTb, pPELICHUH
YpaBHEHHUH U HEPABEHCTB
YUHM 3HaTh: ompezesneHue  nokazarenbHOro | [loHsTMe mOKa3aTenbHOIO ypaBHEHMS, 3
YpaBHEHHUS, METOJIBI pELICHUs] | METO/la PELICHUs MOKa3aTeIbHBIX ypaBHEHHH
IoKasaTeabHbIe YOH3YH IIOKAa3aTeJIbHbIX YPABHCHUM (pynkunonansHo-rpaduyeckuii Meron, meroq | Konrponn
34-35 ABHOHIS 24,25 VYMets: pemats Mokas3aTelbHblE YpPaBHEHHs, | ypaBHUBAHUS IOKa3aTellel, METOA BBEACHUS | pyrollas
P Y3 uP3VH IIPUMEHSS U3yYEHHBIE METOBI HOBOH NepeMeHHOM) c/p
VII3YH
36-37 26, YUHM 3HaTh:  ompenelieHHe — mNoOKaszaTedbHoro | IloHsTME  MOKa3aTeIbHOTO  HEPaBEHCTBA,
Hos6ps HEpaBeHCTBa, TEOpPEMY, Ha  KOTOpOHl | Teopema, Ha KOTOpOH Oasupyercss pelieHue
[Toxa3zaTenpHBIE 6 YOH3VH OasmpyeTcss  pemicHHE  ITOKa3aTeNbHBIX | MMOKa3aTeIbHBIX HEPaBEHCTB, pemenne | OOywaromg
HEpaBEHCTBA HEPaBEHCTB MIOKa3aTeIIbHBIX HEPAaBEHCTB as c/p
VY3 uP3VH YMeTh: NpUMEHSTh TEOPEMY MPU PELICHUH
MIOKA3aTEIbHBIX HEPABEHCTB
38 KourpoabHuas padora 7
Ne 3
YUHM 3HaTh: ompeneneHue norapudma, moHsTHsA | [loHATHE NOTapmdma, OCHOBHBIE (OPMYIBI U
JIECATUYHOTO U HaTYypaJbHOIO JIOTapU(MOB, | OCHOBHOE  JiorapuMHUUECKOE  TOXKAECTBO, Martemars
YOH3YH o003HaueHHs1 JIOTapu(pMOB, ONpE/ACICHHE | BHIYUCICHHUE JIOTAPH(PMOB OT 3aJaHHBIX YHCEIl N
39 [TonsiTue norapudma . YeCKU
8 orepanuu JorapuGMUpOBaHUS Y BBIpOKEHU I
YMerb:  BBIUMCHATH  JIOTapu(MBI  OT JHKTAHT
3aJIaHHBIX YHCEJ U BBIPAXKECHUN
YUHM 3uare: ompenesneHue Jorapudmuueckor | [lonsrtue sorapudmudeckoit QyHKIMH, ee
(hyHKIIMH, CBONCTBa GbyHKINN B | cBOicTBAa M TpaduKH B 3aBUCHUMOCTH OT
- YOH3YH 3aBHCHUMOCTH OT OCHOBaHW JioTapudma OCHOBaHUS JOTapu(ma, MOCTPOCHUE U YTCHUE 6
40-41 (DYHKJ_I n y =10gax, ce 9,13 YMerb: cCTpouTh M uWTaTh rpaduku | rpadukoB  storapupMHUUEecKOd  (QYHKIHH, Obyuaiom
CBOWCTBa U TpaduK . ast c/p
Y3 uP3VH JorapupMudecKkod  (QYHKIUH, HAXOJUTHh | HAXOXKICHHE HAWOONBIICTO W HAWUMEHBIIETO
HauOonpllee M HaWMEHbIEe 3HAYCHMS | 3HAYCHUS (QYHKUIMH Ha 33JaHHOM ITPOMEXYTKE
(yHKIIMH HA 33/IaHHOM IPOMEXYTKE
YUHM 3HaTh: OCHOBHBIC TEOPEMBI, BHIpaKarommue | TeopeMbl: Jorapum MpOU3BEACHUS IBYX
CBOHCTBA  JIOTapu(MOB,  ONPENIEICHHS | TOJIOKHUTEIBHBIX YHCEN, YaCTHOTO, CTEIEHH,
YOH3YH ornepanuit JorapuMUpOBaHHUs W | paBeHCTBa JIByX JIOrapu(MOB, TOHSTHE
MOTEHIIMPOBAHUS, MOHATHA APOOHOM yacTH | APOOHOW YacTH M MAaHTHUCCHl AECATHYHOIO
Y3 uP3YH 1 MAaHTHUCCHI JECITUIHOTO JIorapudma norapudma; mnpuMeHeHHe TeopeM mpu | KoHTpomm
42-43 Csaotictsa sjorapupmon | 14,15 YMeTh: I0Ka3bIBaTh OCHOBHBIE TEOPEMBI, | BBIYUCICHUH  JIOTApU(PMOB,  YIPOIICHUW | pyromast
VII3YH BBIpXKAIOIINEe  CBOIicTBa  Jorapu(MOB, | JOrapu(PMHUIECKUX BBIPAKCHUH, pPEUICHUU c/p
MPUMEHSTh CBOMCTBAa JIOTapU(PMOB MpPH | JOTapHU(PMHUIECKUX YpaBHEHUH
VII3 BBIYMCIICHUH  JIOTapu(MOB,  YNPOIIECHUH
Jorapu(MUYECKUX BBIPAKEHHUH, pPELICHUH
norapu(MUIECKUX ypaBHEHUH
44-45 YUHM 3HaTh: ompepenenue sorapudmudeckoro | Ompenenenue norapupmuyeckoro | OOyyarony
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YpaBHEHHS, TEOpEMy, IPUMEHIEMYIO IIpH

YpaBHCHHA, OCHOBHBIC MCTOAbI PCHICHUA

ast c/p

YOH3VYH pelieHn: JIOTapUMUIECKUX YpaBHEHUH, | JorapuGMHUECKUX YpaBHEHHH:
OCHOBHBIE METOJIBI pemieHus | GyHKIMOHATBHO-TpaQUICCKUH, METOJ
Jlorapudmmaeckne 16,20 Y3 uP3YH JorapuMUUECKHX ypaBHEHUH MOTCHIIMPOBAHKS, METOJ BBEICHHUS HOBOM
ypaBHEHHSA YMeTh: IPUMEHSTh PACCMOTPEHHbBIE METOIBI | MEPEMEHHOM, METO JTOTapu(MUPOBAHUS
VII3YH npu peteHnn Jorapu(pMUIECKUX
YpaBHEHUM
YII3
46 KonTpoabnas padora | 21 VII3
Ne 4
47 Jlorapupmudeckue 22 YUHM 3HaTh: ompexaeneHue sorapupmudeckoro | OmpeneneHue JorapuMHUYECKOTO
HepaBeHCTBa HEpaBEHCTBa, TEOpeMy Iiepexoja OT | HepaBeHCTBa,  TeopeMa  Iepexoja  OT
YOH3YH Jorapu(pMuU4ecKoro HEpPaBEHCTBA K | JorapupMU4ecKoro HEpPaBEHCTBA K
PaBHOCHJIBHON €My CHUCTEME HEPaBEHCTB PaBHOCWIBHOH €My CHCTEME HEepaBeHCTB;
Y3 uP3YH YmeTb: TIPUMEHSTH PacCMOTpEHHYIO | IpUMEHEHHe  TeopeMbl npu  pemieHnn | OOygarormn
TEOpeMy NpH PEUICHUH JOTapu(MHUIECCKUX | JOTapU(PMUYECKUX HEPAaBEHCTB MU CHCTEM as c/p
YII3VH HEPABEHCTB JIOTapU(PMHIECKIX HEPABCHCTB
48 ITepexon k HOBOMY 23 YUHM 3uate: Dopmyny mepexoma oT jorapudma | Dopmyna mepexona ot orapudma 1mo OTHOMY
OCHOBaHHIO [0 OJHOMY OCHOBaHHMIO K JIOTapuMy IO | OCHOBAaHMIO K JIOTapUpMy MO JIpyromy
norapudma YOH3VH JIPYTOMY OCHOBAaHHIO W YacTHBIC CIydaW | OCHOBAHHIO M YaCTHBIC CIyYad 3TOH (GOpMyIThI
3TOU (POPMYIBI
YMeTb: HMCHoNb30BaTh 3Ty (GOpMydy Ipu
peuieHur JorapupMUIECKUX ypaBHEHHH H
HEpPaBEHCTB.

49-50 Juddepenuuposanue YUHM 3HaTh: YTO TaKoe 4YHCIO e, moHsaTHe | [ToHATHS qucia e, SKCIIOHECHTHI,
MoKa3aTeabHO u | 27,28 3KCIIOHEHTBI, CBOWCTBA (YHKIMHM y=e*, | HATypaibHOro Jorapudma, GyHkuud y=Inx,
JIoTapupMHIECKON YOH3YH (hopMyIIBI muddepeHumpoBanus u | rpaduKu , CBOWCTBa, (bopmybt
¢dyHKIHIiA MHTETPUPOBAHNUS ¢$yHKIUH y=e”*, | mubdepeHIMpOBaHUS W  HHTETPUPOBAHUS

Y3 uP3VH OlpeNielieHHe  HaTypaibHOro Jorapudma, | yukmmit  y=e*, y=Inx.. Haxoxnenune | Kourponu
¢bynkummn y = Inx, ee cBoiicTBa M TrpaduK, | MPOU3BOIHBIX, MHTETPAIOB byHKIMH, | pyromas
VII3VH hopmyBI I PepeHITIPOBAHUSL u | comepxamux e, Inx, pemenne ypaBHeHWS, c/p
UHTErpUpOBaHus QyHKIUH y=Inx, HEpaBeHCTBA W 33Ja4d HA BBIYHCIICHHE
y=a", y=l0g,x wromane ¢Guryp W KacaTelubHYI  C
YMerb:  HaxoAWTh  NPOM3BOJAHBIE M | HPUMEHEHUEM 3TUX (OPMYI
uHTerpasbl QYHKIMH, conepxanmx e, Inx
51 Konrpoabnas padora 29 YII3
Ne §
Huaunap, konyc, map (16 ypoxon)
OCHOBHBIE 1IEH: CO3/1aTh YCIOBHS YyYaIIUMCS JJIS:
®dopmupoBaHHUs NMPEACTABICHUH O TelaxX BpalleHHs: IIMIMHAPE, KOHYCa, YCEYeHHOT0 KOHYca, Cepsl U Iapa.
OBuaieHs yMEHHEM HaXOIMTh IUIONIAIU TOBEPXHOCTEH TeN BpalleHHs.
OBaieHns HaBBIKAMU PEIIeHUs 3a/1a4 Ha MHOTOTPAaHHHUKH W TeJla BPAIEeHHS.
OByaieHns yMEHHEM ITPOBOJINTH JIOKA3aTENbHBIE PACCYKACHHUS B X0JIe PEIICHHUS CTEPEOMETPHUIECKHX 3a/1ad. .
52-54 Tanp YUHM 3HaTh: MOHATHS HIWHAPUISCKON Bsectn HOHSATHS UUAJTUHIPUYECKOMN CDpOH’l;aHB
Y3uP3YH IMOBEPXHOCTH, ONPE/ICIICHNE IMIIMH/PA, €T0 | TOBEPXHOCTH, IIUIMHAPA U €ro 3JIEMEHTOB HBIN
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YII3VH 3JIeMeHTHI (OOKOBast IOBEPXHOCTbD, (6okoBas MTOBEPXHOCTb, OCHOBaHHUS, ompoc,
30 OCHOBaHHsI, 00pa3yoInue, 0Ch, BHICOTA, obpasyroriue, 0cbh, BBICOTA, PAANYC), BRIBECTH | OOydaroria
JlexaOpb paauyc); GopMyIIbI TS BEITUCICHHS Ha OCHOBE ONpEENICHUs IWINHAPa GopMyTy s c/p
4,5 iomnianel 60KOBOH M MOJHOM OOKOBOH TIOBEpXHOCTH, a Takxke (opmymy
MOBEPXHOCTEH IIMIIMHAPA MIOJTHOM OBEPXHOCTH IMIHHAIPA
YMeTh: NPUMEHATh N3yUCHHBIE (POPMYITBI
JUIA pelleHus 3aaad 1o JaHHOH Teme ,
pemiats 3agaun thna 521-546, 601-608
YUHM 3HaTh: MOHATHUA KOHUUYECKON TTOBEPXHOCTH, BBecTu NOHATHS KOHMYECKOU IOBEPXHOCTH,
Y3uP3YH oIpeieNeHue KOHyca, €ro 3JI€MEHThI KOHyca M  ero oJjeMeHToB  (OokoBas
6,7,11 VII3 (6okoBas MOBEPXHOCTh, OCHOBAHHUE, NIOBEPXHOCTH, OCHOBaHHE, BEpILINHA,
BEpIINHA, 00pa3yIollue, OCh, BEICOTA), oOpasyiomue, 0Cb,  BBICOTA),  BBIBECTH
YCEYEeHHOT0 KOHYyca; pOpMYJIbI IS (dbopMyity AJsl BEIYHCIIEHUs: OOKOBOM U MoyiHO#M | Matemarn
55.57 Konyc BBIYHUCIIEHUS Ijnomaz[eﬁ OOKOBOI M TTOJTHOW | TIOBEpXHOCTEH KOHyca; cdopMupoBaTh y | Ue-CKHU
MOBEPXHOCTEH KOHYCa M YCEUCHHOTO KOHYCa | YJaIlluXCsl MPEACTaBICHHE O TOM, 4TO | JHUKTaHT
YmMerth: pemats 3agauu tumna 547-569 YCEUEHHBI KOHYC — 3TO YacThb IOJHOTO C/p
KOHYyca, 3aKIIIOUCHHAS MEXIY ero
OCHOBaHMEM M  CEKylleH  IUIOCKOCTBIO,
TIapauIeIbHONH OCHOBAHUIO
YUHM 3HaTb: onpeseeHus chepsl, napa, noHsTHe | BBectu moHaTHs cdepwl, mapa H  UX
Y3uP3YH YPaBHEHHUs IOBEPXHOCTH B IPOCTPAHCTBE, JleMeHTOB  (LeHTp, pajauyc, JAuamerp),
VII3YH ypaBHeHHe cepbl BBIBECTH ypaBHEHHE cQepbl B 3aJaHHOMN
VII3 Ymerts: pemiats 3agayn tuna 590-600, 619- | mpsMoyronbHOM CHUCTEME KOOP/MHAT, | \p  n
628 paccMoTpeThb B3aUMHBIE ciry4au
58-61 Coepa 12,13,14,18 pacronoxeHus cepsl U INIOCKOCTH, TEOPEMBI e
0 KacaTembHOM  IUIOCKOCTH K  cdepe, cr
. | JIUKTaHT
MO3HAKOMHUTh  yJammxcs ¢ (GopMyJon
romaay cepsl, HAyYUTh PelaTh 334a4H 0
JAHHOU TeMe
oy YmMerh: pemats 3agagu tumna 630 - 646 3akpenuTh B IpoOlecce peuleHHs 3anady
Pewenue 3anau
62-66 19,20,21,25, MOJIy4YCHHBIC 3HAHUS U HABBIKU
26
Konrpoabnas padora 27 VYII3
67 Ne 6
Hurerpaa (114)
68-72 [epBooOpaznast u SHBaps YUHM 3HaTh: MOHSTHE NEepBOOOpasHoM, Gopmynsl | [loHATHE NepBOOOpa3HON, HEONPENEICHHOTO
HeoIpeeJIeHHBIH 15,16,17,18, JUIL OTBICKaHWs TEPBOOOpA3HBIX, MpPaBHIA | MHTETpaja, npaBuwia ISt OTBICKaHUS
UHTETpall 22 YOH3YH OTBICKAHMsI TIEPBOOOPA3HBIX; ONpE/eICHUE | MEepBOOOPa3HbIX, INpaBWiIa HHTETPUPOBAHUS,
HEOIIPENeNIeHHOTO  HMHTerpayia, Tabmuiyy | GopMyssl A OTBICKAHHUS NEPBOOOPA3HBIX U
Y3 uP3YH OCHOBHBIX HEOIPEICIICHHBIX HHTErPAJIOB, | HEONPEAEICHHBIX HMHTETPAJIOB; HAXO0XKACHHUE
MIPaBUJIa HHTETPUPOBAHIS MHOKECTBAa TIEPBOOOPA3HBIX UII 3aJaHHOU
YII3YH YMeTh: T0Ka3bIBaTh, YTO (DYHKIHSA sBIAETCS | QYHKINM, pelieHHe 3a/ad 10 HaXOXKICHUIO
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NnepBoOOpa3HOM, HAXOMUTh  MHOXECTBO
MEepBOOOPA3HBIX [UIsI 3aJaHHOW (HYHKIUH,
HaXOJUTh TIepBOOOPa3HyI0, rpaduK KOTOPOH
MPOXOIUT Yepe3 3alaHHYI0 TOUKY, HAXOIUTh
HEOTPENeICHHbI ~ MHTErpall, HUCIOIb3Ys
NpaBUJia  UHTETPUPOBAHUS W TAOIMIY
OCHOBHBIX HEOTPEICICHHBIX HHTCTPAIIOB

epBOOOpa3HOH, TpaduK KOTOPOH MPOXOIUT
4yepe3 3aJaHHyI0 TOYKY, PELICHHE 3aJadu 10
HAXOXICHUIO HEOTPEeICHHBIX HHTETPaJIOB

73-77 OnpeneneHHbIN 23,24,25,29, YUHM 3HaTh: NOHATHE ONPEAETICHHOrO MHTErpaia, | 3  3ajJaud, MPUBOAAIIME K  IOHITHIO
UHTErpal 30 TEeOMETPUYECKMd W (PU3NYECKHH CMBICH | ONPEAEIEHHOTO HWHTErpaja: O BBIYUCICHUH
YOH3YH OIIPEJECIIEHHOTO UHTETpaa, ¢dopMyny | IIOMAAM  KPUBOJMHEHHOW  Tpameuuw, o
Herorona-Jleii6uua. BBIYUCIICHUU Macchl CTEPIKHS, 0
Y3 uP3VH YMers: BBIYUCIIATH OIIPEJCIICHHBIN | MEepEeMEILCHUN TOYKH, MIOHATHE
UHTErpaj, BBIUUCIATh IUIOMAAM IUIOCKUX | ONPEAETIEeHHOro UHTErpana, bopmyiy
VII3VH ¢uryp ¢ momompio  ompeneneHHoro | Hetorona-JleitOnuta. Brrancnenne
HHTETpaa. OTIPEAEIEHHbIX MHTETPAJIOB, hiiiehit
Y113 IUIOCKUX (UTYp C TIOMOIIBIO OIPENEICHHOTO
HHTETpaja.
78 KonrpoabHuas padora 31 VII3

Ne7

OcHoOBHBIC LIeJIN:
(DOPMI/lPOBaHl/Ie neanqHux IlpE}lCTaBJIEHPlﬁ (0] KOM6I/IHaT0pHI>IX 3aJa4dyaXx, CTaTUCTUYCCKHUX METOdaXx 06p360TKI/I I/IH(I)OpMaLII/II/I, HE3aBHUCHUMBIX HOBTOpeHI/Iﬁ PICHLITaHPII;‘I B BepOfITHOCTHLIX

3alaHUAX.

DJieMeHThI TEOPUH BePOSITHOCTEH U MaTeMaTu4yeckoii cratuctuku (11 1)

OBjaienne yMeHMeM [TPUMEHEHHS KJIIACCHYECKON BEPOSITHOCTHOI CXeMbl, cxeMbl bepHyIuin, 3akoHa OOJBbIINX YHCEIL.
PasBurue NOHMMAaHMS, YTO PEAILHBIM MUP ITOJAYUHAETCS HE TOJIBKO JETEPMUHUPOBAHHBIM, HO U CTATHCTUYECKUM 3aKOHOMEPHOCTSIM M YMEHMIO MCIIOJIb30BaTh UX JJIS PELICHU 3a4a4
noscenHeBHOH xu3HU (IIMK). ITocne n3y4deHns naHHON TeMBI y4yamuecs JODKHBI yMETh HCIOIb30BaTh IPUOOPETEHHbBIE 3HAHUS U YMEHUS B IPAKTUUECKOH AeITeNbHOCTU U
NIOBCEIHEBHOM JKM3HU

79-80 CraTtuctudeckas Depaib YUHM KJIacCHYecKasi BEpOSTHOCTHAS CXeMa, 3HAOT KJIACCUYECKYIO BEPOSITHOCTHYIO CXEMY
00paboTKa TaHHBIX 15 Y3uP3YH BEPOSATHOCTH COOBITHII, TeOMeTpHUYEeCKas JUIS PaBHOBO3MOJKHBIX MCITBITAaHH;
VII3YH BEPOSITHOCTb, PABHOBO3MOKHBIE UCXOIbI, 3HAIOT MPABUJIO T€OMETPUYECKUX
Tpe/IeNbHBII Mepexos BEpOSITHOCTEH. VICTIONB3yI0T KOMIIBIOTEPHBIE
TEXHOJIOTHH JJIs CO3/1aHus] 0a3bl IAHHBIX.
81-82 Ipocteiimme 6,7 YHUHM cxeMma beprymm, reopema beprym, VYyamnuecs penratoT BEpOSTHOCTHBIC 3a1a4H,
BEPOSITHOCTHBIE 33Ja4n VY3uP3YH OMHOMHHAIBHOE pacIpeelicHue, HCIIOJIb3YSl BEPOSITHOCTHYIO cxemy bepHysuin,
VYII3 MHOTOYTOJILHUK paclpeeNIeHNs TeopeMy bepHyium, nonsTHe MHO2OSpAHHUK c/
pacnpedenenus. VIconb3yroT AL pelIeHus p
MTO3HABATENBHBIX 33124 CIIPABOYHYIO
JIUTEPATYPY.
83-84 Couyeranus u 8,12 YUHM 00paboTka nHGOpPMAITUH, TAOTHIIBI 3HAIOT MOHATHUS: 0OWUll P10 OAHHBIX,
pa3MereHus Y3uP3YH pacrmpeneneHus TaHHbBIX, Tpadukn 8b100pKa, 8apUAHmMA, KPAMHOCMb 8APUAHMYL,
YII3VH pacupeneneHus JaHHbIX, NacloOPT JaHHBIX, mabauya pacnpeoenenus, 4acmoma
YII3 YHUCIIOBBIC XapaKTEPUCTHUKH, TaOJIHIIA sapuanmol, epagux pacnpeoeireHus 4acmom. C/p

pacrpeeieHus], 9acTOTa BApUAHTHI,
TUCTOTPaMMa pacIpeieICHUs, MOJIa,
Me/IMaHa, CpeHee psjaa JaHHbIX.

HaXOIIjIT HacToTy CO6I)ITI/I$I, HCIIOJIb3YsL
COOCTBEHHEIE Ha6J’IIOHCHI/IH U IOTOBBIC
CTaTUCTHUYCCKHUEC NAHHBIC, IOHUMAIOT
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CTAaTHCTHYECKNE YTBEPKACHHUS,
BCTPEUAIONINECS B TOBCEIHEBHOM XKHU3HMU.
85-86 dopmyia OnHOMA 13,14 YHHM CTaTUCTHYECKAsl YCTOMYNBOCTD, rayCCOBa 3HaroT, rpaduk Kakoi PYHKIIMH HA3bIBACTCS
Herorona Y3uP3YH KpHBasi, aJITOPUTM HCTIOJIb30BaHUS rayCCOBOM KPHUBOM; aITOPUTM HCTIOIB30BaHUS
VII3YH rayCcCOBOM KPUBOW B IPUOIIKEHHBIX KpUBOH HOPMAJIBHOTO PacIpeneieHus U
BBIYHCIICHHAX, 32KOH OOJBIINX YHCEI (YHKIMHY TIOIAAN IO TayCCOBOH KPUBOH B
TIPUOMKEHHBIX BBIYUCICHHAX, O 3aKOHE
OoJpIIUX yucel. PemaroTr BeposTHOCTHBIE
3aJ1a4uu, UCHOJb3Yys 3HAHUSI O rayCCOBOM
KPHBO, alTOPUTME UCIIOIb30BaHUsI KPUBOU
HOPMaJIBHOTO paciipeaeneHus U GQyHKuuu
IJIOLIA/Y IO/l FayCCOBOM KpUBOH B
TIPUOIIMKEHHBIX BBIYUCIICHHSX, O 3aKOHE
OOJBIIIX YHCEIL.
87-88 Crny4aiiHBIC COOBITHS U 15,19 JlaTp ompeneneHNe OTHOCUTENBHOM YaCTOTHl | YMETh BBIUHCIATE BEPOSITHOCTD CITy4aifHOTO
UX BEPOSTHOCTH ciryqaiiHoro coObITHA. CHOpMyIHpOBaTh COOBITHUS TTPH KJIACCHYIECKOM ITOIX0J1E
KIIACCHYECKOE OIPEEICHUE BEPOSITHOCTH
CIly4aHOTO COOBITHS
89 Kontpoabnas padora VII3 VYyammecst CBOOOIHO TEMOHCTPUPYIOT
Ne8 20 YMEHHE pelaTh 33/1a4n Ha IPUMEHECHHUE
«IeMEHTBI TEOPUH 3JIEMEHTOB MaTEMaTHIECKOH CTATHCTHKH U
BEPOSATHOCTEH U 3JIEMEHTOB TEOPUH BEPOSTHOCTEN
MaTeMaTHUYECKON
CTaTHCTUKN

OCHOBHEBIC OCJIH: CO34aTh yCJIOBUA yHAIUMCS IJIA:
CDOpMI/IpOBaHI/Iﬂ Hpe,E[CTaBJ'IGHI/Iﬁ 0 HOHATHH 00beMa MHOTOI'paHHUKA W TCJIa BPALLICHUS.
O606H.ICHI/I$I 1 CUCTEMATU3AllMU CBEACHUA O MHOTOIPAHHUKAX W TCJIaX BpalllCHUA B XOA€ PCHICHUS 3aa4 Ha BBIYUCIICHUC UX 00BEMOB.
CO3I[8.HI/I$I YCIoBUA A1 UCTIOJIB30BaHUA IPU PCIICHUN CTCPCOMETPUICCKUX 3aJiay IMIJIaHUMETPUICCKHUC (baKTI)I 1 MCTO/JBI.
OBJ’Ia}IeHI/IH YMEHUEM NPOBOJUTH JOKA3aTCIBHBIC PACCYXKACHUA B X0/1€ PECHICHUA CTEPEOMETPHUUCCKUX 3a0a4.

Oo0bembl Tea (17 ypoka)

YUHM 3HaTh: eTUHUIIBI U3MEPEHHSI 00HEMOB, BBectu moHsTHE 00BEMa Tela, PacCMOTPETh
MonsiTie o6nema KY CBOMCTBa 00bEMOB; (hopMyIry oObema Kyba cBOiicTBa 00BEMOB, Teopemy 00 oO0beme
’ VYII3 U MIPSIMOYTOJILHOTO TIapaJulelienuIieia HPSIMOYTOJIEHOTO napaJuieNnenuesia u | Konrponn
O6Bpem .
90-92 DSIMOVIONEHONO 21,22,26 YmMerh: peurats 3agaun tumna Ne 647 - 657 ciefctBue 00 o00beMe TPSAMOW TMPHU3MBIL, | PYIO-Ias
PAMOYT OCHOBaHHEM KOTOPO SIBJISIETCSI c/p
napaieNieunea N
MIPSIMOYTOJBHBIA TPEYTOIHHUK
YHUHM 3HaTh: (QopMysbl 00bEMOB IIPsAMOIt pu3Mbl | M3yunTs TeopeMbl 00 oObeMax mpsMoil | Maremaru
93-95 O0BeM npsMoit 27,28 YOH3 U IUIHHIpA NpU3MBl ¥ LWINHIpPA, BHIPAO0OTATh HABBIKK ye-
HOpU3MBI U IUIUHApa | Mapr Y3uP3YH pemeHust 3aad ¢ MCIOJIb30BaHHEM (opmyt cKuit
1 YMeth: pemiath 3amaun THna Ne 659 - 672 00BEMOB 3THX TEIL. JMKTaHT
. 5,6,7,12,13, YHUHM 3Hath: QopMyIEl 00BEMOB HAKIOHHON PazbsicuuTh yyamumcst BO3SMOXKHOCTb U
O0BeM HaKIIOHHOU - CamocTtosr
14,15,19 YOH3 [IPU3MBI, TUPAMHUJIBl U KOHYCA. 11eJ1eco00pa3HOCTh MPUMEHEHHS
96-103 TIPU3MBI, TUPAMHU/IBI, eJb-Has
Y3uP3YH OTIPEIeIEHHOTO MHTETpaia sl BRIYUCICHUS
KOHyca pabota
KY YwMerh: peniats 3agaun tuma Ne 674 - 682 00BEMOB TeJI, BRIBECTH (hopMyiry 00beMa
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YII3

HAKJIOHHOH MPU3MBI C TIOMOIIIBIO HHTETpaa,
ITOKa3aTh MPUMEHECHHE TTOTYIEeHHBIX (HOpMyIT
TIPH PEUICHUH 3a/1ad.

20,21,22, YUHM 3uare: Gopmyisl oObeMa mapa u miomaan | BeiBectr GpopMyIbl 00beMa iapa v IUIOmaam
Ampenpb YOH3 cepsl, IIapoBOTO CErMeHTa, IIapOBOTO cdepsl, TOKa3aTk UX MPUMEHEHUE IIPH Matemars
104-111 O0mwem miapa u 2,3,459 V3uP3YH CJIOS ¥ IIIAPOBOTO CEKTOpa. pemeHn 3a1a4, MO3HAKOMUTD YUaIIuXcs C qe-cKuit
IO Ceph KY YmMerh: pemrats 3amaun tuma Ne 710 - 724 (hopMyIaMu A7 BEIYHUCICHUS 00bEMOB
VII3 4acTey 1iapa — IapoBOro CETMEHTA, JIKTAHT
LIAPOBOT'O CJIOS M IIAPOBOTO CEKTOpA.
KY 3HaTh: QopMysbl o0bema mapa u wiomanan | IToBTopuTh 0CHOBHBIE (hOPMYJIBI 0OBEMOB
112-113 Pewerne 3axa4 10,11 V3uP3VH cepsl, IIAPOBOT0 CErMEHTa, IIAPOBOTO Tell, 3AKPEIUTh MX NPUMCHEHHE NPH PeLICHUH Camocr.
VII3 CJIOSL ¥ IIAPOBOT'O CEKTOPA. 3aj1a4, HOATOTOBUTHCS K KOHTPOJILHOM padoTe pabora
Ymerb: pemath 3aaaun Tuna Ne 748 - 760
114 KonTpoabnas padora | 12 VII3
Ne 9
YpaBHeHnusi u HepaBeHcTBa. CHCcTeMbl ypaBHeHUI 1 HepaBeHCTB (164 )
115-116 PaBHOCHIBHOCTD 16,17 YUHM 3HAaTh: ONpeAeTCHUs PABHOCHIHHBIX OmnpeneneHus: paBHOCWIBHBIX YPaBHECHUH,
ypaBHEHHIA YpaBHEHHH, ypaBHEHHsI- CICICTBUS, ypaBHEHHS- CJIEJCTBUS, HOCTOPOHHETO KOPHH,
YOH3YH IIOCTOPOHHETO KOPHS, TEOPEMBI O TEOPEMBI O PABHOCWJIBHOCTH YPaBHEHUI;
PaBHOCWIILHOCTH YPaBHEHHUH, TPUUMHEI npeoOpa3oBaHue JAHHBIX YPABHEHUH B O6vaaro
Y3 uP3YH [IOTEPU KOPHEH MPU PELIEHUU YPABHECHUM yYpaBHEHHUE- CICACTBUE, ONPEEICHUE yaaom
YMeTh: npeoOpa3oBbIBaTh JaHHOE HOCTOPOHHMX KOpHEH an ofp
YVII3VH YpaBHEHHE B ypaBHEHHUE- CIECACTBUE,
JIOKa3bIBaTh PABHOCHIIBHOCTh YPAaBHCHHUH
117-118 OO01e METOIBI 18,19 YUHM 3uate: 4 o0mumx Mertoma pemeHns | OOmue METOABI PEIICHUs ypaBHeHHIA: 3ameHa | KoHTpomun
pelieHus ypaBHEHHI ypaBHEHHIA ypasuenus h(f(x))=h(g(x)) ypaBaeHrem pyroras
YOH3VH Ymers: ucnomb3oBath  paccmorpenusie | f(X)=g(X), Merom  pasnoxkeHus ~— Ha c/p
METO/IbI IIPH PEIICHUN YPaBHEHUH MHOXXHTEIH,  METOA  BBEJICHHMS  HOBBIX
Y3 uP3YH HepeMEeHHBIX, (DYHKIMOHAIBHO- rpaduyecKuit
MEeTo/[
YII3YH
119-121 Pemenne HepaBeHCTB ¢ 23,24,25 YVHM 3HaTh: OTIpeIeIIeHUs paBHOCHIBHBIX | [loHATHS: PaBHOCHIIBHBIX HEpPaBEHCTB, Clp
OJTHOI epeMeHHOi HEpaBEHCTB,  HEPaBEHCTBAa-  CIICACTBHS, | HEPAaBEHCTBA- CIIEICTBHS, CHCTEMBI
YOH3YH TEOPEMBI O PAaBHOCHUIBHOCTH HEPABEHCTB, | HEPABEHCTB, COBOKYIIHOCTH  HEPABEHCTB.
oTpeieIeHUsI CHCTEMBI HepaBeHCTB, | TeopeMbl O paBHOCHJILHOCTH HEPaBEHCTB.
Y3 uP3VH COBOKYITHOCTH HEPABEHCTB IIpumeHeHne TeopeM O PABHOCHIBHOCTH
YMerb:  JOKa3plBaTh  PAaBHOCHIIBHOCTH | HEPABEHCTB IIPU pELICHUM HEPAaBEHCTB C
HEpaBEeHCTB, pemath HEpaBEHCTBA, | OJIHOM IIEPEMEHHOH, pELIeHHe CHCTEM |
NPUMEHSS. TEOPEMBbl O PaBHOCWIIBHOCTH | COBOKYITHOCTH HEPaBEHCTB, WppalMOHaJIbHbIC
HEpaBEeHCTB, pemarb CHCTEMBI 1 | HEpaBEeHCTBA, HEPABEHCTBA C MOAYJISIMH
COBOKYITHOCTH HEpaBEHCTB,
UppaIoHaIbHbIE HEepaBeHCTBa u

HECPABCHCTBA C MOYJIAMHU
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122-124

YpaBHeHus u 26,30 YHUHM 3HATh. T[IOHATUS CHCTEMBI ypaBHEHHH, | [IOHATHE CHCTEMBI YpaBHCHHMM, pPELICHUS
HEpaBeHCTBa C AByMs | Mai PELICHUSI CHCTEMBI, PABHOCHIIBHBIX CHCTEM, | CHCTEMBl yPaBHEHHH, PAaBHOCHIBHBIX CHCTEM.
TIePEMEHHBIMH. 2 YOH3VYH OCHOBHBIE METO/IbI PEIICHUS CUCTEM OcHoBHBIE  MeTOnmbl  pemieHuss  cucteM: | KoHTposn
Y3 uP3YH YMeTh: TpUMEHATh H3YYCHHBIE METOMBI | MOJCTAHOBKH, alreOpamdeckoro CIOXKCHWS, pyromias
125-126 Cucrems! ypaBHeHnt | 3,7,8 VII3YH NP PEIICHUH CHCTEM, PelIaTh TEKCTOBBIC | BBEACHUS HOBBIX MIepeMEeHHBIX, c/p
3aJa4yy C TOMOIIBIO CHCTEM ypaBHEHHI rpaguIecKoro, METOJ YMHOXKEHHSA, METO[
VYII3 JICTICHMUSL.
127-129 3anaun ¢ napamerpamu | 10,14,15 YUHM 3HaTh: YTO TaKO€ ypaBHEHHE U HepaBeHCTBO | [loHATHE ypaBHEHMs U HEpaBEHCTBA C
C mIapaMeTpaMH W Kak pacCyXKJIalT Ipu | mapamerpaMu. PemieHne ypaBHeHHH U
YOH3YH pELICHHH YPAaBHEHMM M HEPABEHCTB C | HEPABEHCTB C lTapaMeTpaMu
napaMc?TpaMn ) O6yuaton
Y3 uP3VH YMeTh: pemars NPOCTEHUININE YpPaBHEHUS U as c/p
HEepaBeHCTBa C MapaMeTpamMu
YII3VH
YII3
130 Kourpoabhas p. Ne 16 mas VII3
10
131-140 3aKIIIOYUTENbHOE MOBTOPEHUE Kypca areOpsl M Havyal aHanu3a. [IoAroToBka BBITYCKHUKOB K UTOroBo# artectaimu (10 dacos)
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