AHHOTAUSA

PaGouast mporpamma o maremaruke s 10-11 kiraccoB cocraBiieHa Ha OCHOBE (heepaIbHOTO
KOMIIOHEHTa TOCYIapCTBEHHOTO0 OOpa3oBaTENbHOIO CTAaHAApPTa, Y4eOHOro IjIaHa, TOJO0BOTO
kaslenapHoro ydeoHoro rpadpuka MOY «COII wum.B.MJlaBpoBa c.I'opsiinoBka J[yXxoBHHIIKOTO
paifona CapaToBCKoW 00JIaCTH», HPUMEPHOM MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHHs IO
npeamery «MaTtemaTukay ¢ yderoM aBTOpckux mporpamm A.I'. MopakoBuua (Anre6pa. — M.:
Muemosuna, 2011 r.) u JI.C. Aranacsuna (I'eomerpus. — M.: BAKO, 2013r.).

Pabouast mporpamMmma paccuutana Ha 2 roga ooydenus: 204 yaca anreOppl U Ha4yall aHAJIU3a U
136 yacoB reomerpun B 10-11 kiaccax. B yyeOHOM miaHe Ui W3y4eHUS MaTeMaTHKH OTBOJIUTCS 5
4acoB B HEJENIO, U3 KOTOPBIX MPEIyCMOTPEHO 3 yaca B HEZAEI0 Ha U3yUYeHHe Kypca areOpbl U Haval
aHaJiM3a U 2 yaca Ha u3ydeHue reometpuu. Ha koHTposbHbIE paboThl oTBOaUTCS 14 yacoB B 10 kiacce
n 15 yacos B 11 kiacce.

Jannas paOouas mporpamMma paccuyuTaHa Ha 34 HEIENH, YTO COOTBETCTBYET T'OJ0BOMY
KaJleHAapHOMY TpaduKy y4eOHOro 3aBeICHUsI.

Pabouas nporpamma noaHOCTBIO COOTBETCTBYET aBTOPCKUM IIPOTrpaMMaMm.

Copepxanue paboueil mporpaMMbl HAalpaBICHO HA OCBOCHUE YYal[UMUCS 3HAHUW, YMEHUU U
HaBBIKOB Ha 0a30BOM YpOBHE, YTO COOTBETCTBYET 00pa30BaTENIbHOW MpOrpaMMe 00pa3oBaTeIbHOTO
yupexxaeHusi. OHa BKIIOYaeT B ceOsi BCe TEMBI, MPEAyCMOTpeHHbIE (enepaqbHbIM KOMIIOHEHTOM
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa OCHOBHOTO 00IIero oOpa3oBaHUs 10 MaTeMaTUKE U
aBTOPCKOM mporpaMMoil ydebHOro kypca ans oOydenuss matematuku A.I'. Mopakosuua, JI.C.
AranacsHa. Cpok peanuzanuu — 2 roja.
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IHosicuuTenLHAA 3aNIUCKA

Pabouast mporpamma o maremaruke s 10-11 kitaccoB cocraBiieHa Ha OCHOBE (heiepaIbHOTO
KOMIIOHEHTa TOCYIapCTBEHHOTO0 OOpa3oBaTENbHOIO CTAaHAApPTa, Y4eOHOro IIjIaHa, TOJOBOTO
kasieapHoro ydeoHoro rpadpuka MOY «COII wum.B.MJlaBpoBa c.l'opsitHOoBKa J{yXOBHHIIKOTO
paitona CapaToBckoi o00yiacTU», TPUMEPHOW MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHHS IIO
npeameTy «MaTtemaTukay ¢ yderoM aBTOpckux mporpamm A.I'. MopakoBuua (Anrebpa. — M.:
Muemosuna, 2011 r.) u JI.C. Aranacsuna (I'eomerpusi. — M.: BAKO, 2013r.).

Pabouast mporpamMmma paccuutana Ha 2 rojaa oOydenus: 204 daca anreOpsl U Havald aHalM3a U
136 gacoB reomerpun B 10-11 knaccax. B yueOHOM Iu1ane A M3y4SHHsS] MAaTEMAaTUKH OTBOJUTCS S5
4acoB B HEJENIO, U3 KOTOPBIX MPEIyCMOTPEHO 3 yaca B HEJENI0 Ha U3YUYeHHE Kypca anreOpbl U Haval
aHaJiM3a U 2 yaca Ha u3ydeHue reomerpun. Ha koHTposbHbIE paboThl oTBOaUTCS 14 yacoB B 10 kiacce
u 15 yacos B 11 kiacce.

Jannass paOouas mnporpamma paccuuTaHa Ha 34 HeAEnu, 4YTO COOTBETCTBYET TI'OJOBOMY
KaJleHAapHOMY TpaduKy ydeOHOTo 3aBeICHUS.

Pabouas nporpamma noJaHOCTBIO COOTBETCTBYET aBTOPCKUM IPOrpaMMaMm.

Cogepxanue paboueil mporpaMMbl HAalpaBICHO HA OCBOCHUE YYalIUMUCS 3HAHWUW, YMEHUU U
HaBBIKOB Ha 0a30BOM YpOBHE, YTO COOTBETCTBYET 00pa30BaTENbHOW MporpaMMme 00pa3oBaTEIBHOTO
yupexaeHusi. OHa BKIIIOYaeT B ceOsi BCE TEMbI, MPeIyCMOTpeHHbIE (eaepaibHbIM KOMIIOHEHTOM
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa OCHOBHOTO 00IIero oOpa3oBaHUs 10 MaTeMaTUKE U
aBTOPCKOM mporpaMMoil yudeObHOro kypca ans oOydenuss matematuku A.I'. Mopakosuua, JI.C.
AranacsHa. Cpok peauzanuu — 2 roja.

Ileau ¥ 3a1a4M 0CBOCHHUS AUCIMILIMHBI

B cootBercTBun ¢ ®I'OC 0cHOBHOTO 00111€TO 00pAa30BAHUS OCHOSHBIMU UeAMU KypCa
mamemamurxu 0a110-11 knaccoé ABIAAIOTCA:

OCO3HAHUE 3HAYEHUsI MAaTEMAaTUKU B IIOBCEAHEBHOM KM3HU YEIIOBEKA,;

(dbopMUpOBaHHE TMPEACTABICHUM O COLMAIBHBIX, KYJIbTYPHBIX M MCTOPHUYECKHUX (haKTOpax
CTaHOBJICHUS MaTEMaTUYECKON HAYKU;

(dbopMHpOBaHME TIPEJCTABICHUH O MaTeMaTHKe KaK YacTH OOIIEeYeIOBEYECKOW KYJIbTYpHI,
YHUBEPCAJIBHOM SI3bIKE HAYyKH, I[O3BOJIAIOLIEM OIMUCBHIBATL W H3Yy4aTb pPEAIbHBIE IPOLECCHl U
SIBJIICHMS;

pa3BUTHE JIMYHOCTU UIKOJIBHMKA CPEACTBAMU MATEMAaTHKH, IOATOTOBKAa €ro K IIPOLOJDKEHHUIO
o0yueHus U K caMopealin3aliy B COBPEMEHHOM 00ILIEeCTBE.

VYcBOEHHBIE B Kypce MaTEeMaTHUKU CTapllel MIKOJIbl 3HAaHUSI U CIIOCOOBI IeHCTBHI HEOOXOAUMBI HE
TOJBKO JJI JAIbHEHIIETO YCIEIHOTO U3yYEHNs MATEMATHKH B By3€, HO U JUUIS PEIICHUS
MIPAKTUYECKUX 3a/1a4 B IIOBCEIHEBHOMU KU3HH.

JlocTuKeHue MepeunciIeHHbIX Leel mpeanoaaraeT peuienue caedyrujux 3a0ay:
— ¢hopMUpOBaHNE HAYYHOTO MUPOBO33PECHHS,;

— BOCTIMTaHUE OTHOIICHHWS] K MAaTEMAaTHKE KaK K YacTH OOIICYETIOBEYECKOW KYJIBbTYPBI, HUTPAIOIICH
0Cc00YIO POJIb B OOIIECTBEHHOM Pa3BUTHH.

- (dopmHpoBaHUE Y 00YYaIOIUXCS CUCTEMHBIX MPEJICTABICHUH U OIbITa TPUMEHEHUS METOJIOB,
TEXHOJIOTUI U (popM opraHu3aluy NPOEKTHOW U y4eOHO-UCCIIEI0BATENbCKOMN NeATEIbHOCTH IS
JOCTHIKEHUSI TPAKTUKO-OPHEHTUPOBAHHBIX PE3YJIbTaTOB 00pa30BaHUS;



- opMupOBaHKE HABBIKOB Pa3padOTKH, pean3aii U OOIIECTBEHHOMN Mpe3eHTAIIUU 00yJIarOIIIMUCS
PE3YIbTATOB UCCIICAOBAHUA, UHANBUAYAJIIbHOT'O ITPOCKTA, HAITPABJIICHHOI'O Ha PCIICHHUC HaquOﬁ,
JUYHOCTHO U (WJIM) COIMAIBHO 3HAYUMOU MTPOOIIEMBI.

— c(hopMHUPOBAaHHOCTH MOTHBALIUU HU3YYECHUSI MATEMATHKH, TOTOBHOCTH U CIIOCOOHOCTH yJaluxcs K
CaMOpPa3BUTHUIO, TMYHOCTHOMY CaMOOIIPEIEICHHIO, IOCTPOCHUIO MHANBHUyAJIbHOM TPACKTOPUU B
U3y4YEHUU IIPEIMETA,

— c(pOPMUPOBAHHOCH Y YUAIIUXCSI CIIOCOOHOCTH K OPraHU3alUU CBOCH Y4eOHOU e TEIbHOCTH
IIOCPEICTBOM OCBOEHUS TUYHOCTHBIX, I03HABATEIIbHBIX, PETYJIATUBHBIX 1 KOMMYHUKATUBHBIX
YHHUBEPCATbHBIX YICOHBIX JICHCTBHIA,

— c(pOPMUPOBAHHOCTH CIIEU(PUIECKUX JUISI MATEMAaTUKU CTUJICH MBIIUICHUS, HEOOXOAUMBIX IS
MOJIHOIICHHOTO ()YHKITMOHUPOBAHHS B COBPEMEHHOM OOIIECTBE, B YACTHOCTH, IOTUIECKOTO,
AITOPUTMHUYECKOIO U IBPUCTUYECKOTO;

— c(pOPMUPOBAHHOCTH YMEHHH MPEACTABIATH HHPOPMAIUIO B 3aBUCUMOCTH OT MTOCTaBJICHHBIX
3a7a4 B BUJIE TaOJUIIBI, CXEMBI, IpaduKa, TuarpaMmbl, UCIIOJIb30BaTh KOMIBIOTEPHBIE IIPOTPaMMBI,
WuTepuer npu ee 06paboTKe;

— OBJIICHHUE YYAIIUMHKCS MATEMAaTUYECKUM SI3bIKOM U alnapaToM KakK CPeJCTBOM OMHCAHUS U
WCCIIEIOBAHUS SIBIICHUN OKPY>KAIOIIETO MHUPA;

— OBJIaACHHUC CHCTEMOH MaTeMaTHYECKUX 3HaHHI>i, YMeHI/Iﬁ 1 HAaBBIKOB, H606XO,Z[I/IMBIX JJI1 pCIICHUS
3aga4 HOBCGHHCBHOI;'I JKHU3HH, U3YYCHHA CMCKHBIX JUCHUIIIIMH W IMTPOAOJIKCHUA 06pa3OBaHI/I$[;

O0mas xapakTepucTUKa Kypca MaTeMaTUKHU

Kypcel maremaruku juist 10-11kmaccoB ckiiaapIBaeTCs U3 CASAYIOMIMX COACPKATEIHHBIX
KOMITOHEHTOB: aJireOpbl, MATEMaTHYECKOT0 aHAJIM3a, KOMOMHATOPUKHA U TEOPUH BEPOSTHOCTEH,
T€OMETPHUH.

Kypc Hanenen Ha popMupoBaHre MaTeMaTHUECKOTO afnapaTa Juis peleHns 3aj1ad 13
MaTEeMaTHKH, CMEKHBIX IIPEIMETOB, OKPYKalOIIeH pealbHOCTH. S3BIK areebpul u
mMamemamuyecko20 aHaiu3a TMOJYEPKUBAET 3HAUEHUE MaTEMAaTUKU KaK SA3bIKa JUIS IOCTPOCHUS
MaTeMaTHYeCKUX MOJIENEeN, IPOLECCOB U SBJIECHUH peanbHOro Mupa. OqHON U3 OCHOBHBIX 3a]a4
M3YyYEHUs] MaTEMAaTUKHU SIBJISIETCS Pa3BUTHE aJITOPUTMHUUECKOTO MBIIIUIEHUS, HEOOXOAUMOT0, B
YaCTHOCTH, JUIsl OCBOCHUSI Kypca HH(OPMATHUKH; OBJIaIeHNE HAaBbIKaMH 1€ JyKTUBHBIX
paccyxxnenuil. [IpeoGpazoBaHre CUMBOIMUECKUX (POPM BHOCUT CBOM crieuprUecKuil BKIaj B
pa3BuUTHE BOOOpaXKEHUS, CIIOCOOHOCTEN K MaTeMaTHUYeCKOMY TBOpUYecTBY. Jpyroil BaxxHOH 3agaueit
M3YyYEHHs] MaTEMAaTUKHU SBJISIETCS TTOTY4YE€HUE IKOJIbHUKAMU KOHKPETHBIX 3HAaHUN O (YHKIMAX Kak
BOKHEWIIIEH MaTeMaTUYeCKOW MOJICIIH VISl OTIMCAHMS M UCCIIEIOBAHUS PA3HOOOPA3HBIX MPOIIECCOB
(paBHOMEPHBIX, PABHOYCKOPEHHBIX, SKCTIOHEHIIUANIBHBIX, IEPUOANYECKUX U Ap.), A
(hopMHPOBaHUS y yUallUXCsl PEACTABIECHUI O POJIM MaTeMaTUKU B Pa3BUTHH LIMBUIIN3ALNUN U
KYJIbTYpPBIL. D1eMeHmul 102Uk, KOMOUHAMOPUKU, CINAMUCTNUKU U TNEOPUU EPOAMHOCTEN
SIBJIAIOTCST 00s3aTeNIbHBIM KOMIIOHEHTOM HIKOJILHOTO 00pa30BaHusl, yCUIMBAIOIINM €ro
MPUKIIQJHOE U MPAKTUUYECKOE 3HaYeHHEe. DTOT MaTepuasl He0OX0AUM, MPEXkKAe BCEro, s
(dbopMupoBaHus PYHKIIHOHAIBHON rPaMOTHOCTH — YMEHUI BOCIIPUHUMATh U aHAIU3UPOBATh
uH(pOpMaINIO, IPEACTABICHHYIO B Pa3IMYHbIX (hopMax, MTOHUMATh BEPOSITHOCTHBIN XapakTep
MHOT'MX pealbHbIX 3aBUCUMOCTEM, PON3BOIUTH ITPOCTEUIIINE BEPOSITHOCTHBIE pacueThl. M3yduenue
OCHO8 KOMOUHamMOpuKy TIO3BOJUT yUYalleMycs OCYIIECTBIATh PACCMOTPEHHUE cIydaes, epedop u
ITOZICYET YMCJIA BAPUAHTOB, B TOM YHCJIE B IPOCTEMIINX MPUKIAAHBIX 3a1a4ax. [Ipyn nzydenun
CmamucmuKu u meopuu eeposim1ocmeti 000TaIaroTCcs NPeCTaBIeHNs O COBPEMEHHOM KapTHHE
MHUpa U METOJIaX €ro UccieoBaHus, popMUpyeTcsi IOHUMaHUE POJIU CTATUCTUKY KaK UCTOYHUKA
COLIMAJIBHO 3HAYMMOI HH(pOPMAIIUHU, U 3aKJIQABIBAIOTCSI OCHOBBI BEPOSTHOCTHOT'O MBIIIJICHUS.
Taxum oOpa3oM, B X0/1e OCBOEHHMSI CO/IEP KAHUSI Kypca YJalluecs Moay4atoT BO3MOKHOCTb:



1. pa3BuTh NpeACTaBICHUS O YKUCIIE U POJIM BBIYMCICHUN B 4EJIOBEYECKOM MPaKTHKE;
c(opMHPOBATH MPAKTUYECKHE HABBIKU BBIITOJHEHNS YCTHBIX, MUCHbMEHHBIX,
MHCTPYMEHTAJIbHBIX BBIYMCIICHUH, Pa3BUTh BBIUUCIUTEIBHYIO KYJIBTYpPY;

2. OBJAJETh CUMBOJIMYECKHM S3BIKOM alreOpsl, BHIpaboTaTh (POpMaIbHO-ONEpaTUBHBIE
anreOpandyeckre yMEeHUs! U Hay4UThCs IPUMEHSTh UX K PELICHUI0O MaTEMAaTHUYECKUX U
HEMaTeMaTHYECKUX 3aJ1ay;

3. H3Y4UTh CBOMCTBA U Ipa(UKH 31€MEHTApHBIX (PYHKIMHI, HAYYUTHCS UCII0JIb30BaTh
(GyHKIMOHATBHO-TpaguUecKre MPEICTABICHHS IJIsl ONMCAHHS U aHAIHM3a PeabHBIX
3aBHCHUMOCTEH;

4. pa3BUTH NPOCTPAHCTBEHHBIE MPECTABICHNUS U H300pa3UTEIbHBIE YMEHUS, OCBOUTH OCHOBHBIC
(bakThl ¥ METOJIbI IUTAHUMETPHH, TO3HAKOMUTbBCS C MPOCTEHIIMMU IPOCTPAHCTBEHHBIMU
TeJIaMHU U UX CBOMCTBAMH;

5. MOJYy4YUTb MPEICTABICHUS O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B pEaIbHOM MHpPE U O
Pa3NUYHBIX crIoco0ax UX U3ydeHHst, 00 0COOEHHOCTSIX BBIBOAOB M MMPOTHO30B, HOCSIINX
BEPOSATHOCTHBII Xapakrep;

6. pa3BUTH JOTHUECKOE MBIIICHHE U PEYb — YMEHHS JJIOTMYECKH 0OOCHOBBIBATH CYKIICHHS,
IIPOBOJIUTH HECJIOXKHBIE CUCTEMAaTU3allu1, IPUBOJUTH IPUMEPHI U KOHTPIPUMEDHI,
UCIOJIb30BATh PA3JIMUHBIE I3bIKM MaTEMATUKHU (CIIOBECHBIN, CHMBOJIMYECKUH, rpaduyueckuii)
IUTSL WIDTFOCTPAIMK, HHTEPIIPETAINH, apTYMEHTALUHU U JJ0KAa3aTeIbCTBA;

Pazoen ceomempuu 1MO3BOJIUT C(i)OpMHpOBaTb npeaACTaBJICHHUA 00 HU3Yy4aCMBbIX INOHATHAX U MCTOaX
KaK Ba)KHEHIITHIX CpeaAcTBax MAaTEMaTUICCKOTO MOACIIMPOBAHUSA PCAJIBHBIX ITPOLCCCOB U SIBIICHHI.
paciio3HaBaThb Ha YCPTECIKAX U MOACIIAX ITPOCTPAHCTBCHHBIC Q)OpMBI; COOTHOCHTDb TPCXMCPHBIC
OOBEKTHI C UX OITMCaHHsAMU, I/I306pa)I(eHI/I$[MI/I; OIMMCBIBATh B3aMMHOC PACIIOJIOKCHUC ITPAMBIX U
IUIOCKOCTEH B MMPOCTPAHCTBE, API'YMCHTHUPOBATH CBOU CYIKIACHUA 00 sTOM PacCIIOJIOKCHUU
AHAJIM3UPOBATH B HpOCTeI\/JIHII/IX ClIydadaX B3aUMHOC pacCIlOJIOKCHUC 00BEKTOB B IMPOCTPAHCTBC U
1/1306pa>1<aTL ux; I/1306pa)KaTb OCHOBHBIC MHOI'OT'PAaHHHKH; BBITIOJHATHb YCPTCIKU 110 3aJTaHHBIM
YCII0BUAM; CTPOUTH CCUCHUA Ky6a, IMPU3MBI TIUPAaMHbI, KPYIJIBIX TCJI; PCIIATh IJIAHUMCTPUICCKUEC U
CTCPCOMETPUYCCKHC 3a/la4i Ha HAXOKIACHHUC 'COMCTPHICCKUX BCIINYHNH (I[J'II/IH, YIJIOB, Hnomaﬂeﬁ);
HCIIOJIB30BATh IIPU PCIICHUUN CTCPCOMETPUICCKUX 3aaaY INIAaHUMCTPUUICCKHEC q)aKTI)I 1 MCTO/JHI,
BCKTOPHYIO anre6py, MIMPpOBOAUTDH JOKA3ATCJIBHLIC PACCYKACHUA B XOAC PCHICHUA 3a1aY.

JII/I‘-IHOCTHI)IC, METANIPEAMETHBLIC M IIPECAMETHBIC PE3YJIbTATbI

OCBOCHUSA Kypca MaTeMaTHKH
N3yuenne maTeMaTHUKH MO JAHHOH MPOrpaMMe CIIOCOOCTBYET (POPMUPOBAHUIO Y yUAIITUXCS
JTUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX PE3yJIbTAaTOB 00YUEHHUS, COOTBETCTBYIOIIUX TPe-
O6oBaHUsM (helepaIbHOTO TOCYIapPCTBEHHOTO 00pa30BaTEIbHOTO CTaH/IapTa OCHOBHOT'O OOIIIETO
o0Opa3oBaHMUsI.

Jluunocmuvie pe3ynbmamsl NPEANONararoT cOPMUPOBAHHOCTD:
- CIOCOOHOCTH K CAMOTIO3HAHUIO, CAMOPA3BUTHIO U CAMOOIIPEIEIIEHUIO;

- JINYHOCTHBIX LIEHHOCTHO-CMBICIIOBBIX OPUEHTUPOB U YCTAHOBOK, CUCTEMbBI 3HAUUMBIX COLIMAJIBHBIX
1 MCKJIINYHOCTHBIX OTHOHIGHI/II\/II, JIMYHOCTHBIX, pel"y.]'ISITI/IBHBIX, ITIO3HaBaTCIIbHBIX, KOMMyHI/IKaTI/IBHI)IX
YHHUBEPCATbHBIX YUEOHBIX JEHCTBHIA, CIOCOOHOCTH MX UCIOIB30BaHUS B y4eOHOI, MO3HABATEIHHON U
COIIMAJIbHOU MPAKTHUKE;

- YMEHHH CaMOCTOSITEILHOTO TUIAHWPOBAHUS U OCYIIECTBICHUS Y4EeOHOM 1eATeIbHOCTH U
OpraHu3aIyy Y4eOHOTO COTPYIHUYECTBA C TIearoraMu U CBEPCTHUKAMH, TIOCTPOCHHMSI
WHIUBUAYAIEHOTO 00Pa30BaTeIbHOTO MAPIIPYTa;

- YMEHHH pelIeHus 3a/1a4 00IeKyIbTYPHOTO, INYHOCTHOTO M MMO3HABATEIHHOTO Pa3BUTHUS
o0yJaronuxcs;



-OTBETCTBEHHOTO OTHOIIEHHUS K YYEHHUIO, TOTOBHOCTb U CIIOCOOHOCTH oOOydaromuxcs K
caMopealn3aldd U caMooOpa30BaHUIO HAa OCHOBE PA3BUTOM MOTHBALIMK Y4eOHOH NEATENBHOCTH U
JUYHOCTHOTO CMBbICIIa U3YYEHHUs MaTeMaTHKH, 3aMHTEPECOBAHHOCTh B MPUOOPETEHUN U PaCIIMPEHUU
MaTEMaTHYECKUX 3HAHUW M CIOCOOOB JACWCTBHIA, OCO3HAHHOCTh MOCTPOCHHUS WHIUBUAYATHHOU
o0pa3oBaTeNbHOI TPaeKTOpHUH;

-1IEJIOCTHOTO MHPOBO33PEHHsI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH |
OOIIECTBEHHON PAKTUKH.

- JIOTUYECKOTO MBIIIICHUS: KPUTHYHOCTH (YMEHHE paclo3HaBaTh JIOTUYECKH HEKOPPEKTHbIC
BBICKA3bIBaHUs), KPEaTUBHOCTU (COOCTBEHHAs apryMeHTallus, OINPOBEpKEHHS, MOCTAaHOBKa 3ajad,
dbopMynpoBKa MpobIIeM, HCCIETOBATENBCKUI MPOCKT H . ).

Memanpeomemuule pe3yivmamel PEANONAraloT chOPMUPOBAHHOCTD:

- CIIOCOOHOCTH CaMOCTOSITEJIbHO CTaBUTh ILEJIM Y4eOHOW M MCCIEOBATEIbCKON AEATeNbHOCTH,
IUIAHUPOBATh, OCYLIECTBIIATh, KOHTPOJIUPOBATh U OIICHUBATh Y4eOHBIC NEHCTBUS B COOTBETCTBHH C
MOCTABJICHHOMW 3aj1aueil U yCIOBUSMU €€ BBIIIOJTHEHHUS,

- YMEHHUSI CaMOCTOSATEIbHO IUIAHUPOBATH ajlbTEPHATHUBHBIC IYTH IOCTHXKEHMsS IieJield, OCO3HAHHO
BbIOMpaTh Hanbosee F3pPEeKTUBHBIE CIIOCOOBI peIIeHNs YIeOHbBIX U MO3HABATEIbHBIX 33/1a4;

- YMEHHsI HaXOIUTh HEOOXOAUMYI0O HMH(MOPMALMIO B PA3JIMYHBIX HCTOYHUKAX (B CIpPAaBOYHHKAX,
nutepatype, IHTepHeTe), npeAcTaBiiaTh HHPOPMAIUIO B pa3nuyHOi hopme (CIToBECHOU, TaOIMYHOM,
rpaduIecKoi, CHMBOJIMUYECKOM), 00pabaThiBaTh, XpaHUTH U MEepeaBaTh HHPOPMAIIUIO B COOTBETCTBHU
C MO3HABATEIbHBIMU WM KOMMYHHUKATUBHBIMHU 33/1a4aMH;

-BJIQJICHUS] TIPUEMaMH YMCTBEHHBIX JICHCTBHI: ONpEACTCHHUs MOHITUN, 0000IIEHHs, YCTaHOBICHUS
aHaJIOTUN, KJIacCU(PHUKAIMM Ha OCHOBE CaMOCTOSITENIBHOTO BHIOOpPAa OCHOBAaHMA W KPUTEPHUEB,
YCTQHOBJICHHSI POJOBHUIOBBIX W TPHUYMHHO-CIICACTBEHHBIX CBS3€H, IOCTPOCHUS YMO3AKIIOUCHHNA
WHIYKTUBHOTO, IETyKTUBHOTO XapaKTepa WK N0 aHAJIOTHH;

-YMEHHSI OpPTaHM30BHIBATH COBMECTHYIO YYEOHYIO IESITEIbHOCTh C YYHTEIEM W CBEPCTHUKAMH:
OTIpEeETATh ENU, paclpenensaTh (YHKIMH, B3aUMOJICHCTBOBATh B TPYIINE, BBIABUIaTh THIIOTE3I,
HAXOJUTh PEIICHHE MPOOJIEMBI, pa3penarb KOHMINKTH Ha OCHOBE COTJIACOBAHMS TO3UIUHN U ydeTa
HMHTEPECOB, API'YMEHTHUPOBATh U OTCTAUBATh CBOE MHEHHE.

IIpeomemnvie pe3ynomamsl MpeANoNaraloT copMHUPOBAHHOCTD:

1) mpencraBneHuit 0 HEOOXOIMMOCTH JI0KA3aTEIbCTB IPU 00OCHOBAHUH MaTEMATHIECKHX
YTBEPKJICHUHN U POJIM AKCUOMATUKH B MPOBEICHNN JEAYKTUBHBIX PACCyKICHNN;

2) MOHSATUWHOTO arrapara 1mo OCHOBHBIM pa3JicjiaM KypCa MaTEMATHUKHU, 3HaHWUI OCHOBHBIX TCOpPEM,
q)OpMyJ'I U YMCHUA UX IPUMCHATDh, YMCHUA JOKA3bIBATH TCOPEMEBI 1 HAXOJUTh HCCTAHAAPTHLIC
CITOCOOBI peUICHUs 3a4a4;

3) yMEHUit MOICUPOBAaTh PealibHbIe CUTYAILlUH, HCCICOBATh MIOCTPOCHHBIC MOICIIH,
MHTEPIPETUPOBATH ITOJTYYEHHBIN pPE3yJIbTaT;

4) mpejcraBiieHHI 00 OCHOBHBIX MOHATHUSIX MaTEMaTHUSCKOTO aHAIM3a U MX CBOICTBAX, BIaJICHHUE
YMEHHEM XapaKTepU30BaTh MoBeIeHNe QYHKIIHHI, UCTIONB30BaHNE TIOTYYEHHBIX 3HAHUM JITsI OMUCaHUS
Y aHAJIN3a PEAIbHbBIX 3aBUCUMOCTEN;

5) BnajieHHe YMEHUSMH COCTABIICHHUS BEPOSTHOCTHBIX MOJIEIICH MO YCIIOBHIO 33a4H U BHIYUCIICHHS
BEPOATHOCTH HACTYIIJICHUS! COOBITUMH, B TOM YHCIIE C TPUMEHEHHEM (HOpMYJTT KOMOWHATOPUKU U
OCHOBHBIX TEOPEM TEOPHUU BEPOSTHOCTEN; UCCIEIOBAHUS CIIy4YaifHbIX BEJIMUUH 110 UX PaCIpeIeICHUI0
6) chOpMUPOBAHHOCTH HABBIKOB YYaCTHS B pa3IMYHbIX (popMax opraHu3alu yueoHo-
HCCIIEI0BATENIBCKON U MPOEKTHOM JesITeIbHOCTH (TBOpUECKHE KOHKYPCHI, HAyuHbIe 00IIeCTBa,
Hay4YHO-TIPaKTUUYECKHe KOH(PEepeHIH, OIMMITHA/Ibl, HAlIMOHAIbHbBIE 00pa30BaTeIbHbIE IPOTPAMMBI U
apyrue GopMsr)

7) K 0CO3HaHHOMY BBIOODY JaJIbHEHIIIET0 00pa30BaHus U MPOPECCUOHATHHON IEATETLHOCTH.



IHHJIAHUPYEMBIE PE3YJIBTATBI OBYYEHUA MATEMATHUKE

B PE3YJIbTATC U3YUCHUA MATCMATHKU HA 06a3oBOM YPOBHC BBIITYCKHUK TOJIKCH 3HATEL/TIOHUMATh:

* 3HaUYEHHE MaTEeMaTHYSCKOM HAayKH UL PpCIICHHUA 3aJa4, BOSHUKAIOIIKWX B TCOPUHU U ITPAKTHUKE,
IOHUPOTY U B TO KC BPEMs OIrpaHUYICHHOCTDb IPUMCHCHUA MATECMATUICCKHUX MECTOAOB K aHAJIM3Y U
HCCICO0OBAHHUIO ITPOLECCOB U SIBIICHUI B Ipupoac u O6H.[CCTB€;

¢ BHAYCHUC ITPAKTUKH U BOIIPOCOB, BOBHUKAIOIINX B caMoM MaTeMaTHKe JJIA (I)OpMI/IpOBaHI/Iﬂ u
Pa3sBUTHA MaTeMaTH4YeCKOi HAayKHW; UICTOPUIO PA3BUTH ITOHATHA YK CJIa, CO3JaHUA MAaTCMATHYCCKOI'O
aHaJIM3a, BOSHUKHOBCHUA U Pa3BUTHA I'COMCTPUU,

* YHUBEPCAJIbHBIN XapaKTep 3aKOHOB JIOTHKH MaTEMaTUYECKUX PACCYKIAECHUMN, UX PUMEHUMOCTb BO
BCEX 00JIACTAX YEIIOBECUYCCKOM JACATEIHBHOCTH,

* BEPOSATHOCTHBIN XapaKTep Pa3InYHbIX IPOLIECCOB OKPYKAIOLIETO MUPA;
Anredpa yMersb:

* BBINOJIHATH apupMeTUYECKHE JeHCTBUS, cOueTast yCTHbIE U UCbMEHHBIE IIPUEMBI, IPUMEHEHUE
BBIYMCIIUTENIBHBIX YCTPOUCTB; HAXOAUTh 3HAYEHUsI KOPHS HATypaJbHOM CTEIIEHU, CTEIICHH C
palMoHaIbHBIM IT0Ka3aTeleM, Jorapupma, UCHoiIb3ys IpU He00X01UMOCTH 19 BbIUMCIUTENbHBIE
YCTPOMCTBA; MOJIb30BATHCS OLICHKON U MPUKUAKOMN IPH MPAKTHYECKUX pacyeTax;

* IPOBOJIUTH 110 U3BECTHBIM (OPMYJIaM U MpaBUiaM NMpeoOpa3oBaHUsl OYKBEHHBIX BbIPAKECHHH,
BKJTIOYAOIIUX CTETICHH, PaIuKaibl, JOrapu(Mbl 1 TPUTOHOMETPHUECKUE (PYHKITIH;

* BBIYMCIISATH 3HAYEHMSI YUCIIOBBIX U OYKBEHHBIX BBIPAXKEHHM, OCYIIECTBIISAS HEOOXOIUMBIE
IIOJICTAHOBKH U ITPe0Opa30BaHusl; UCIIOJIb30BaTh IPUOOPETEHHBIE 3HAHUSI U YMEHHSI B IPAKTUYECKON
NeSITEIbHOCTH 1 TIOBCEITHEBHOM JKU3HHU JUIS: MPAKTUYECKUX PacyeToB M0 opMysiam, BKIOYas
(bopMyIIbl, coiepKalliue CTeNeHH, PaJUKalbl, J0rapu(Mbl U TPUTOHOMETpUYEeCcKHe (PYHKIINH,
UCIOJIB3YS IPU HEOOXOUMOCTH CIIPABOYHBIE MaTepUaibl U MPOCTEHUIINE BBIYUCINTEIbHbBIE
YCTPOMCTBA;

DOyHKkuuH ¥ rpa@uKH yMETh:

® OIIpCACIATh 3HAYCHUC q)YHKHI/II/I 110 3BHAYCHHUIO apryMCHTA IPH PA3JIMYHBIX cnoco6ax 3adaHUA
INZEINIVEH

* CTPOUTD I'padUKU U3YyUEHHBIX QYHKIUH;

* OIIMCBIBATH MO IPaUKy U B MPOCTEHIINX Cllydasix Mo (GopMylie IOBEeIeHNE U CBOMCTBA (QYHKIUH,
HaXO/AUTh 10 rpaduKy GyHKIIUN HauOOIbIINe U HAUMEHbBIINE 3HAUCHHS,

* pemarh ypaBHEHHs, IPOCTEHIIINE CUCTEMBl YPaBHEHUH, UCIIOJIb3Yys CBOMCTBA (PYHKLUN U UX
rpaduKoOB; UCIIOIB30BAaTh MPHUOOPETEHHBIE 3HAHNUS U YMEHHUS B IPAKTUYECKON NEATEIIbHOCTH U
MOBCEIHEBHOM JKU3HU JUUISI: OMMCAHUS C TOMOIIBIO (YHKIMN Pa3TUYHBIX 3aBUCUMOCTEH,
Mpe/iCTaBIeHHs UX TpaduvecKu, UHTEpIpeTaliy rpaduKos;

Hauana MmaTeMaTH4eCKOr0 aHAJIU3a YMCETh:

* BBIUUCIIATH POU3BOIHBIE U IEPBOOOPA3HBIE AJIEMEHTAPHBIX (DYHKIIMUH, UCIIONB3Ys CIIPAaBOYHbIE
MaTepuaibl;



* UCCIIEI0BATh B MIPOCTEUIINX CllyyasX (PyHKIIMM HA MOHOTOHHOCTb, HAXOAUTh HAUOOJIbILNE U
HaMMEHBIINE 3HAYeHUs! PYHKIUH, CTPOUTH T'paIKM MHOTOYJICHOB M MPOCTEUIIINX PA[HOHAIBHBIX
(GyHKIMH C HCIIOIB30BAHUEM allllapaTa MaTEMATUYECKOTO aHAIN3a;

* BBIYUCIIATH B MPOCTEHIINX CITydasix IJIOLIAU C UCTIONb30BaHUEM NepBO0Opa3Hoit; 20 NCIOIB30BAThH
pUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTUYECKOH J1eATEIbHOCTH U IOBCEAHEBHOM KU3HU JUIS:
peleHHs MPUKJIAAHBIX 337a4, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKHUX U (PU3UYECKHX, HA
HauOoJIbLIME U HAUMEHbIINE 3HAYCHUS], HA HAX0XKJICHUE CKOPOCTH U YCKOPEHHUS;

YpaBHeHUs 4 HEPABEHCTBA YMETh!

® pe€uiaTh palkOHAJIBHBIC, IIOKAa3aTCIbHBIC U HOFapI/I(l)MI/I‘IeCKI/IC YpaBHCHHA U HEPABCHCTBA,
HpOCTCﬁIHPIG HPppauOHAIIbHBIC U TPUT'OHOMCTPHUICCKUC YPABHCHUSA, UX CUCTCMBbI;

* COCTaBJIATh YPAaBHEHUS U HEPABEHCTBA IO YCIOBUIO 33]1a4H;

* UCII0JIb30BATh I MPUOIMKEHHOTO PEeLICHHs YPaBHEHU U HEPABEHCTB IpadUuecKuil METO/;

* U300paXkaTh Ha KOOPIMHATHON TUIOCKOCTH MHOYKECTBA PEIICHU MPOCTEHIINX YpaBHEHUN U UX
CUCTEM; UCIIOJI30BaTh MIPUOOPETEHHBIC 3HAHUS U YMEHUS B MPAKTHUECKOU IEATETLHOCTH U
MOBCETHEBHOM JKU3HM ISl IOCTPOCHUS M UCCIIEIOBAHUS MPOCTEUITUX MaTEMaTHUECKUX MOJIENIEH;

9J1eMeHTBI KOMﬁI/IHaTOpI/IKI/I, CTATUCTUKHU U TECOPHUH BCPOHTHOCTeﬁ YMCTh:

* pemartk npocTeiiire KOMOMHATOPHBIE 331a4U METOAOM Iepedopa, a TAKKe € UCIOIb30BaHUEM
U3BECTHBIX (hopmyIt;

* BBIYMCIIATH B IPOCTEHUILINX CIydasiX BEPOSITHOCTU COOBITUI HA OCHOBE MOJCYETa YUCIIA UCXO/I0B;

¢ UCII0JIb30BAaTh HpI/IO6peTeHHI)I€ 3HAaHUA 1 YMCHUA B HpaKTquCKOﬁ JACATCIBHOCTHU U HOBCG[[HGBHOI?I
KHU3HU OJIA:

* QaHAJIM3a PEAbHBIX YHCIIOBBIX IaHHBIX, IPEACTABICHHBIX B BUJIE TUarpaMM, rpa(ukos;
* aHaJIM3a UHPOPMAIUHN CTaTUCTHUECKOIO XapaKTepa;
I'eomeTpust ymers:

* pacrio3HaBaTh Ha YepTEKaxX U MOJEIIAX MPOCTPAHCTBEHHBIE ()OPMBI; COOTHOCUTH TPEXMEPHBIE
OOBEKTHI C UX ONUCAHUSIMHU, U300paKEHUIMH;

¢ OIMMCBIBATh B3AUMHOC pPAaCIIOJIOKCHUC ITPAMBIX U IUIOCKOCTEH B IMPOCTPAHCTBEC, APr'yMCHTHPOBATH
CBOU CYXKJCHUSA 00 3TOM PacCIioJIOKCHHU U

* QHAJIM3UPOBATH B MPOCTEHIINX CIIyyasiX B3aUMHOE PACIIOJIOKEHHE OOBEKTOB B IIPOCTPAHCTRE;
* 1300pakaTh OCHOBHBIE MHOTOI'PAaHHUKH U KPYTJIbIE T€Ja; BBIMOIHATD YEPTEKH 110 YCIOBHIM 3a/a4;
* CTPOUTH IpOCTeHIIne ceueHus: Kyoa, Ipu3Mbl, TUPaMUIbL;

* peraTh TUTAHUMETPUUECKHUE U TIPOCTEHIIINE CTEPEOMETPUUECKHE 3a]]a4H Ha HAX 0K ICHHE
Te€OMETPUUYECKUX BEIIMYUH (IUIUH, YTIIOB, TIOIMAeH, 00beMOB);

¢ UCIIOJIb30BATh ITPU PCIICHUU CTCPCOMETPUUCCKUX 3a/laY IJIAHUMCTPUICCKUC (I)aKTLI 1 MCTOBI;



® IPOBOAWTL AOKA3aTCIbHBIC PACCYXKACHUA B XOAC PCUICHUA 3a1a4; UCII0JIb30BaTh HpI/IO6peTeHHI>Ie
3HAHUA U YMCHUA B HpaKTHHGCKOfI JIeSITEILHOCTH U ITIOBCEIHEBHOM KU3HU JIJIS:

* YiccIleIoBaHMs (MOJICITMPOBAHYSI) HECIIOXKHBIX PAKTUYECKUX CUTYaIlMii HA OCHOBE M3YYCHHBIX
(bopMy1 U CBOUCTB GUTYP;

* BBIYMCIICHUS] 00BEMOB U TUIONIA/IeH TTOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJN MIPH PELICHUN
IIPAKTUYECKUX 3a/1a4, UCIOJIb3Ys P HEOOXOJUMOCTH CIIPAaBOYHUKHU M BBIYMCIIUTENIBHBIE YCTPOICTBA.

Y4enuk 10 kiaacca HayunTCs:

dnemenmol meopuu MHoaxcecme u MaAmMemMamu4eckou 102UKy

e CcBOOOJIHO ONEPUPOBATH MOHATUSIMHU: MHOXKECTBO, TyCTOE, KOHEYHOE 1 OECKOHEUHOE
MHO>KECTBA, JIEMEHT MHOXECTBA, ITOJIMHOKECTBO, lepeceueHre, 00beIMHEHUE U PA3HOCTh
MHOJKECTB;

e IIPUMEHATH YUCIOBBIE MHOXKECTBA HA KOOPAUHATHOM NPSIMOI: OTPE30K, MHTEPBAI,
MOJIYMHTEPBA, TPOMEKYTOK C BBIKOJIOTON TOUYKOM, rpaduyeckoe MpeacTaBIeHue MHOKECTB
Ha KOOPJAWHATHOM IIOCKOCTH;

e IIPOBEPATH NPUHALIEKHOCTD IIIEMEHTA MHOXKECTBY;

e HAXOJUTh NIEpecedyeHre U 00BEAUHEHNE MHOXKECTB, B TOM YHCJIE MPEACTaBICHHBIX TpaduuecKu
Ha YUCJIOBOM MPSIMOM M HA KOOPAUHATHOM IJIOCKOCTH;

e 3aJ1aBaThb MHOXECTBA MEPEUUCIICHUEM U XaPAKTEPUCTUUECKUM CBOMCTBOM,;

e  OIIEPUPOBATH MOHATUAMU: YTBEPKIAECHUE, OTPULIAHUE YTBEPKACHUS, UICTUHHBIE U JIOKHbBIC
YTBEPKICHUS, MPUUNHA, CJICICTBHUE, YACTHBIN Clly4ail 00IIero yTBep:KIeHUsI, KOHTPIIPUMED;

e TMPOBOJUTH JOKA3aTeIbHbIC PACCYKICHUS i1 000CHOBAHUS UCTUHHOCTH YTBEPXKIICHU;

Yucna u BbIPAINCEHUA

e CBOOOJIHO ONIEPUPOBATH MOHATUSAMU: HATYPaIbHOE YHCIIO0, MHOKECTBO HATYPaJIbHBIX YHCEN,
1[€J10€ YHCII0, MHOYKECTBO LIEJIBIX YKcel, OObIKHOBEHHAs Ipo0b, NecaTUYHas! Ipo0b,
CMEIIAaHHOE YHCIIO, PALMOHAIBHOE YHCIIO0, MHOKECTBO PALIMOHATIBHBIX YHCEII, UPPALNOHATIBHOE
YHCII0, KOPEHb CTENEHU N, AEUCTBUTEIHHOE YHCII0, MHOKECTBO JIEHCTBUTENIBHBIX YHCET,
reOMEeTpPHUUYECKasi MHTEPIIPETALMSI HATYPaIbHBIX, LENbIX, PALIMOHAIBHBIX, JEHCTBUTEIBHBIX
YHCElT;

e  JIOKa3bIBaTh U MCIIOJIb30BAaTh IPU3HAKU JEIUMOCTH, CyMMBI U IIPOU3BEICHMS IIPU BBIITOJIHEHUN
BBIYHCIICHUI U PEILICHUH 3a7ay;

e BBINOJIHATH OKPYIJIEHUE PALlMOHAIBHBIX U UPPALIMOHAJIBHBIX YMCEIl C 3aJaHHON TOYHOCTBIO;

e CpaBHHUBATh JIEHCTBHUTENbHBIEC YHCIIA PAa3HBIMH CIIOCOOAMU;

e  YIOPSAIOYUBATH YHCIIA, 3aAMIMCAHHbIE B BUE OOBIKHOBEHHON M JECITUYHOMN npodu, uuca,
3aIlMCaHHbIe U HCII0JIb30BaHUEM apu(METHYECKOTO KBAaJJPaTHOTO KOPHS, KOPHEH CTENEHH
OouiblIIe BTOPOIA;

o Haxoauts HOJ/] u HOK pa3ubiMu criocobamMu U UCTOIB30BaTh UX MPH PEIIEHUH 3a/1a4;

e BBINOJHATH BRIYUCICHHS U TIPe0OPa30BaHUs BBIPAKEHUHN, COAEPIKAIINX JIeHICTBUTENIbHBIE
4lclia, B TOM YHCJIE KOPU HaTypaJbHBIX CTEEHEH;

e BBINOJIHATH CTAHAAPTHBIE TOXKAECTBEHHbIE MPE0OpPa30BaHUs TPUTOHOMETPHUUECKHUX,
Jorapu(pMHUUECKUX, CTETIEHHBIX, UPPALlMOHATIBHBIX BBIPAKEHU,

Ypasuenus u nepasencmesa




e cBOOOJHO OMEPUPOBATh MOHATUSAMH: YPAaBHEHHE; HEPABEHCTBO; PAaBHOCUJIbHBIC YPAaBHEHHS U
HEPaBEHCTBA; YPAaBHEHHUE, SBIIAIOLICECS CIIEICTBUEM JIPYTrOro ypaBHEHUS; YPABHEHU,
PaBHOCHJIbHBIE HA MHOKECTBE; PABHOCHIIbHBIE MPEOOPa30BaHMsI YPAaBHEHMUIA;

e  pEILIATh pa3HbIC BUJbl YPABHEHUN U HEPABEHCTB U X CUCTEM, B TOM YHCIIE HEKOTOPbIE
ypaBHEHHS TPETHEH 1 YETBEPTOM CTeneHel, IpoOHO-paoOHaIbHBIE U UPPALlMOHATIBHBIE;

e OBJIAZICTh OCHOBHBIMH TUIIAMH MTOKA3aTEIbHBIX, JIOTAapU(YMUIECKUX, HPPALTHOHATIEHBIX,
CTEIIEHHBIX YPABHEHUN U HEPABEHCTB U CTAaHIAPTHBIMUA METOAAMU UX PELICHUN U IPUMEHSATH
UX IIPU pELICHUH 3a/ad4;

e IIPUMEHATH TeopeMy be3y K peleHnI0 ypaBHEeHU;

e IIPUMEHATH TeOpeMy Buera nis peneHust HEKOTOPhIX YPaBHEHUM CTEIICHHU BBILLIE BTOPO;

e IIOHMMATh CMBICI TEOPEM O PAaBHOCUIIBHBIX M HEPABHOCUIIbHBIX ITPEOOPA30BAHUAX YPAaBHEHUN
U yMETb UX JOKa3bIBaTh,

e  BJAJIETh METOJIAaMM PELICHHs YPaBHEHUI, HEPABEHCTB U UX CUCTEM, YMETh BBIOMPATh METO/]
pereHust 1 000CHOBBIBATbh CBOM BBIOOD;

e  HCHOJb30BATh METOJ MHTEPBAJIOB JUIsl PELICHHsI HEPABEHCTB, B TOM YHCIIE APOOHO-
palMOHANBHBIX U BKJIIOYAIOLIMX B CE0s1 MPPaLlMOHAJIbHBIE BBIPA)KEHUS;

e BJIAJETh PA3HBIMU METOAAMHU JOKA3aTEJIbCTBA HEPABEHCTB;

e pelaTh ypaBHEHHUS B LENbIX YUCIIAX;

e n300paxkaTh HA INIOCKOCTH MHOXKECTBA, 3aJJaBacMble YPaBHEHUSIMU, HEPABEHCTBAMH U UX
CUCTEMAMH;

e cBOOOJIHO HMCIOJB30BATH TOXKIECTBEHHBIE TPEOOPA30BAHNUS IIPU PEIICHUHN YPAaBHEHHUH U CHCTEM
YpaBHEHUH;

Dyuxyuu.

e BIIQJICTh MOHATHAMU: 3aBUCHMOCTH BEJIHYUH, (DYHKIHS, apTYMEHT U 3HaueHUE (DYHKIIUH,
00J1acTh ONpEACTICHUSI U MHOYKECTBO 3HaYCHUHN (PYHKINH, rpaduK 3aBUCUMOCTH, TpapuK
¢byHKIMH, HYTH GYHKINH, TPOMEXKYTKH 3HAKOITOCTOSTHCTBA, BO3pacTaHNE HA YUCIIOBOM
MIPOMEXYTKE, yObIBaHNE HA YHCIIOBOM MTPOMEKYTKe, HAanOOJIbIIIee 1 HANMEHbIIIee 3HAYCHNE
(GYHKIMU Ha YHCIIOBOM MPOMEXKYTKE, eproandeckas (QyHKIHS, IEpHUO/l, YeTHAST M HeUEeTHAS
(GyHKINU; yMETh IPUMEHATh 3TH MOHATHS IPU PELICHUH 3a/1a4;

e BIAJIETh MOHATHEM: CTENIEHHAs (PYHKIMS; CTPOUTH €€ rpa)uK U yMEeTh IPUMEHSATh CBONCTBA
CTENeHHON (PYHKLIMU MPH pEeIICHUH 3aa4;

e BIAQJIETh MOHATUAMU: TIOKa3aTeNbHas (GYHKILUS, SKCIIOHEHTA; CTPOUTH UX IpauKU U YMETh
IPUMEHSTH CBOICTBA OKA3aTeNbHOM (PYHKIIMM MTPU PELIeHUH 3aa4;

e BIAJIETh MOHATHEM: JIorapudmMudeckas GyHKIMS; CTPOUTDH €€ rpaduk U yMeTh IPUMEHSATh
CBOMCTBa Jlorapu(pMUUEcKOi QyHKIMY IPU PELIeHNH 3a/1a4;

e  BJIAQJIETh MOHATHEM: TPUTOHOMETpUYECKask (GPYHKIIUS; CTPOUTh X TpapUK U yMETh IPUMEHSTh
CBOWCTBA TPUTOHOMETPHUECKUX (DYHKIMIA IPU PEIICHUH 3a/1a4;

e BIAJIETh MOHATHEM: OOpaTHast PyHKIMS; IPUMEHSATH 3TO MMOHITHE NPHU PEIICHUH 3a1a4;

e TPHUMEHSATH NIPH PEIICHUHU 3aj]ad CBOMCTBA (DYHKIIHMIA: YETHOCTh, IEPHOAUYHOCTD,
OTPaHUYEHHOCTH;

e TMPUMEHSATH NPHU PElIeHUH 331a4 NpeodpazoBaHus rpaduKoB QyHKIUI;

e BIIQJIETh MOHATHSIMH: YACIOBBIC TIOCIIEIOBATEIBHOCTH, apU(PMETHIECKas U TEOMETPHUECKas
IIPOTrPECCUH;

Ydenuk 10 Ki1acca moJy4uT BO3MOKHOCTD HAYYUTHCH !

e OIICPpUPOBATH IMOHATHUEM ONPEACICHUA, OCHOBHBIMH BUAaMU OHpe}IeHeHI/Iﬁ H TCOPEM;
e TIOHUMMATLH CYThb KOCBCHHOI'O JOKAa3aTCIIbCTBA,
e OICPUPOBATH MOHATHAMHU CHETHOTO U HECUCTHOI'O MHOKCCTBA,



e IPUMEHATH METOJ MATEMATHYECKOM MHAYKIMHU JJIsl TPOBEACHHUS PACCYKICHUN U
JTOKA3aTeNbCTB MPU PENICHUU 33734,

Hucna u eblpadicenus.

e CBOOOJIHO ONEPUPOBATH YUCIOBBIMU MHOKECTBAMU IIPU PELICHUU 33]1a4;

e [IOHMMATh IPUYMHBI U OCHOBHBIC UJIEH PACILIUPEHUS YUCIOBBIX MHOKECTB;

e BJIAJIETh OCHOBHBIMH IOHATUSAMH TEOPHUH JCIMMOCTH IIPU PELLIEHUN CTAHAAPTHBIX 3a/1a4;

e HWMETh 0a30BBIC MPEIICTABICHHS O MHOXKECTBE KOMILIEKCHBIX YHCET;

e CBOOOJIHO BBIMOJIHATH TOXKIAECTBEHHBIE MMPE0OpPa30BaHMUs TPUTOHOMETPUUECKHX,
Jorapu()MHUUECKUX, CTETIEHHBIX BbIPAXKECHHUIA;

e MPUMEHSTH NPU PELICHUH 33/1a4 IIeTHbIE IPOOU, MHOTOUWICHBI C JEHCTBUTENBHBIMU U LEIBIMU
kod(ppurnmenTamu;

e  BIAJACTh NOHATUSAMU: IPUBOJAUMBIE U HETPUBOANMbBIE MHOTOUIEHBL; IPUMEHATh X IIPU
peluIeHuu 3a1ay;

e TMPUMEHSATH NpHU perieHun 3a1a4 OCHOBHYIO TeOpEMY airedpbl; mpocTenine GyHKINHI
KOMIUICKCHOM TIEPEMEHHOM KaK TeOMETPHUYECKHE TPEOOpa3OBaHUsI.

YPaeHeHl/l}l U Hepaeercmeda.

L] CBO6OILHO OIIPCACIIATh THII U BI)I6I/IpaTI) MCTO PCIICHUA IMOKA3aTCIbHBIX U norapmbMqucxnx
ypaBHeHI/If/'I 1 HCPABCHCTB, UPPALUOHAJIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB, TPUTOHOMETPUUCCKHUX
YPaBHEHU U HEPABEHCTB, X CUCTEM;

e CBOOOJIHO pelIaTh CUCTEMBI JIMHEWHBIX YPAaBHEHUI;

e peuaTb OCHOBHBIE THUIIBI YPABHEHHUI U HEPABEHCTB C IapaMeTpaMy;

BbINyCKHUK HAYYUTCS:

e  WCIOJIB30BaTh YMCIIOBBIE MHOKECTBA HA KOOPAUHATHOMN NPSAMON U Ha KOOPJANHATHON
IIJIOCKOCTH JUJIs1 OIIMCaHUs PEANIBHBIX IIPOLIECCOB U SIBIICHUN;

e IIPOBOJUTH JOKA3aTEIbHBIE PACCYKIACHUSA B CUTyaL[UAX [IOBCEAHEBHOM JKU3HU, IIPU PELICHUU
3a/1a4 ¥ APYTUX [PEIMETOB;

e BBINOJHATH U OOBACHATH PE3Y/IbTaThl CPABHEHUSI PE3YIbTATOB BHIYMCICHUH NP pEIICHUH
MPAKTUYECKHX 3a/1a4, B TOM YUCIIe TPUOIMKEHHBIX BBIYUCICHUH, HCIOB3Ys Pa3HbIE CIIOCOOBI
CpaBHEHUM;

e  3alMCBIBATH, CPABHUBATH, OKPYIJISATH YUCIOBBIE JaHHBIC,

e  WCIIOJIB30BATh PEAJIbHBIC BEIUYMHBI B Pa3HBIX CUCTEMAX U3MEPEHUS;

e  COCTaBJISATH U OLEHUBATH PA3HBIMU CLIOCOOAMH YMCIIOBBIE BBIPAXKEHUS IPU PEIIEHUU
MPAKTUYECKHX 3a/1a4 U 337a4 U3 IPYTUX YUeOHBIX IPEIMETOB;

e COCTaBJIATH U pELIaTh YPAaBHEHUS, HEPABCHCTBA, UX CUCTEMBI IIPU PELLIEHUU 3a1a4 U3 APYIUX
Y4eOHBIX TIPEIMETOB;

e BBINOJIHATH OIIEHKY MPAaBAOIO0100Ms pe3yIbTaTOB, MOJIy4aeMbIX TP PEIICHUN Pa3IMYHBIX
YpaBHEHUI, HEPABEHCTB U UX CHUCTEM, NIPU PEUICHUH 3a/1a4 U3 IPYTUX yueOHBIX MPEIMETOB;

e COCTaBJISITh YPABHEHHE, HEPABEHCTBO MJIM UX CHCTEMY, ONMCHIBAIOIINE PEAIBHYIO CUTYALUIO
WJIY IPUKJIAIHYIO 331a49y, HHTEPIPETUPOBATh NOJyYCHHBIE PE3YIIBTATHI;

e HCIOJIB30BaTh IPOTPaAaMMHBIE CPEACTBA IPU PEIIEHNUN OTAEIbHBIX KJIACCOB YPABHEHUN U
HEPaBEHCTB;

e OIpenessaTh 1o rpaduKkaM U UCTIOIB30BaTh JJISl peLIeHHs] IPUKIIAJAHbIX 3a/1a4 CBOMCTBA
peaNIbHBIX MPOLIECCOB U 3aBUCUMOCTEH (HauboJbllIve U HAUMEHbIIINE 3HAYeHUS, TPOMEXKYTKU
BO3pacTaHus U yObIBaHUs, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA, aCUMIITOTHI, TOUKH Iepernoa,



MEPHUOA U T.I.), UHTEPIIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM MPaKTUUECKON
CUTYalluHy;

e ONpeAesATH MO rpaduKaM MpoCTEHIINe XapaKTePUCTHUKHU MEPHOANYECKHUX POLIECCOB B
OMOJIOTHH, SKOHOMHUKE, My3bIKE, PAAHOCBSI3H U T.II. (AMIUIUTY/Q, IEPUO | T.II.)

Dnemermuvl MamMemMamu4ecko20 anaiusa

e  BJIAJIETH MOHATHEM: OECKOHEYHO yOBbIBAIOIIAsi TEOMETPUYECKAsI POTPECCUS U YMETh
MIPUMEHATDH €T0 MPU PEIICHUH 3a/a4;

e IPUMEHSATH IIPU PELIECHUU 3a]1a4 TEOPHUIO MPEJIENIOB;

e  BIJIAJETh MOHATUSAMU: OECKOHEYHO OOJIBIINE YHCIOBBIE OCIEA0BATEIHLHOCTH U OECKOHEYHO
MaJible YUCIIOBBIE MTOCIEN0BATENBHOCTH;

e  BIJIAJETh MOHATUSAMU: IPOU3BOHAS (PYHKIIMH B TOUKE, TPOU3BOIHAS (PYHKIINH;

e BBIYMCIATH IPOU3BOJHBIC AJIEMEHTAPHBIX (PYHKINN U MX KOMOMHALIUN;

e uccnenoBaTh GQYHKIIUU HA MOHOTOHHOCTB M 9KCTPEMYMBI;

e CTpPOUTH IpapMKH U MPUMEHSTh UX K PELICHUIO 3a]a4;

e BIJIAJETH MOHATHUE: KacaTellbHas K rpaduky QyHKIUU; yMETh IPUMEHSTH €T0 P PEIICHUN
3a/1a4;

e  BIJIAJETh MOHATUSAMU: IEPBOOOpa3Hasi, ONPeACTICHHBIA HHTETPAT;

e mpuMeHsATh Teopemy HbioToHa-JleiibHuIa U ee ciaeIcTBUA Ui PelleHus 3a/1au.

KOM6MHCZWZODMKCI, 6EPOAMHKHOCHIb U cmamucmuxka

e  ONEpPUPOBATH OCHOBHBIMH OINUCATEIHLHBIMU XapAKTEPUCTUKAMHU YUCIOBOTO HA0ODA;
MOHATHSIMH: TeHEPATbHAS COBOKYITHOCTh U BBIOOPKA;

e OIEPHUPOBATH MOHATUSMU: YACTOTA U BEPOSTHOCTH COOBITHS, CyMMa U MTPOU3BEICHUE
BEPOSTHOCTEH; BBIYHCIISATH BEPOSATHOCTH COOBITHIA HA OCHOBE TIOJICUETa YHCIIa HCXOJIOB;

e  BJAJCTh OCHOBHBIMU MOHATUSAMHA KOMOMHATOPUKH U YMETh TPUMEHSTh UX MPU PEIICHUH 33714,

e UMETh MPEACTABICHUE 00 OCHOBAX TEOPHUH BEPOSATHOCTEH;

e UMETh MPEACTABICHUE O JUCKPETHBIX U HEMIPEPHIBHBIX CIIYYaHBIX BETUYHMHAX U
pacrnpeneneHusx, 0 He3aBUCUMOCTH CITyYalHbIX BEJIMYUH;

e UMETh MIPEACTABICHUE O MATEMAaTUYECKOM OKMJAaHUU U JUCIEPCUU CITyYalHbIX BEJIHYUH;

e UMETh MPEACTABICHUE O COBMECTHBIX PACIPEICIICHUSIX CITyYallHbIX BEJIMYUH;

BLIHyCKHI/IK MOJYYIMT BO3MOKHOCTD HAYYUTHCH:

Ypasuenus u nepasencmasa.

e cBOOOJIHO OMpEAENATh TUI U BEIOMPATh METOJI PEIICHNUS TTOKA3aTENbHBIX U JOrapupMHUUECKUX
YPaBHEHUHN U HEPABEHCTB, UPPALIMOHAIIBHBIX YPABHEHUN U HEPABEHCTB, TPUTOHOMETPUUECKUX
YPaBHEHUH U HEPABEHCTB, UX CUCTEM;

e cBOOOJIHO pelaTh CUCTEMbI TMHEHHBIX YpaBHEHHIA;

e pElIaTh OCHOBHBIE THUIIBI YPABHEHUIN 1 HEPABEHCTB.

dnemenmuvl MAMeMamu4ecko20 aHanusd.

e CBOOOJIHO BJIQJIETh CTAaHJAPTHBIM aIlllapaToOM MaTeMaTUYECKOTO aHaIn3a JJisi BEIUMCICHUS
MIPOU3BOJIHBIX (QYHKIIMI OHOMN MepeMeHHOH;

e CBOOOJIHO MPUMEHSTH anmapaT MaTeMaTUUYE€CKOr0 aHAIN3a JIJIs KccleloBaHus QyHKIUN 1
MIOCTPOEHHUSI IPA(PHUKOB, B TOM YUCIIE€ UCCIETIOBAHUS Ha BBITYKIOCTb;

e  OIEpPHUPOBATH MOHATUEM NEPBOOOPA3HOM ISl pelIeHus 3a/1ay;



e OBJIAZICTh OCHOBHBIMH CBeJIeHUAMHU 00 unTerpane Herorona-JleiiGHuIa U ero mpocTenmmx
IIPUMEHEHMSIX;

e OIIEpPUPOBATh B CTAHJAPTHBIX CUTYALUSAX POU3BOJAHBIMH BBICIIMX MOPSIKOB;

e yMETh IPUMEHSTH IPU PELICHNH 33/1a4 CBOICTBA HEMPEPHIBHBIX (DYHKIIHIA;

e yMEThb IPUMEHATH IIPU PELICHUU 3aJ1a4 TeopeMbl Belepiurpacca;

e YMETbh BBIIOJIHATH NPUOIMKEHHBIE BBIYMCIECHUS (METOABI PELIEHUS YPABHEHUM, BBIUUCICHUS
OTMPEJICIICHHOTO UHTETpaia);

e  YMEThb IPUMEHSAThH NPUIIOKEHUE IIPOU3BOAHOM U ONPEIEICHHOTIO UHTErpajla K PELICHUIO 3a7a4
€CTECTBO3HAHUS,

e BJAJETh MOHATUAMU: BTOPAs IPOU3BOIHAS, BBIIYKIOCTh rpaduka GPyHKIMH;

e yMETh HCCIEeNOBaTh (DYHKIIHIO HA BBITYKIIOCTh

KOM6uHam0puKa, BEPOAMHOCHIb U cmamucmuxka

e MMETb [IPECTABICHNUE O LICHTPAIILHOMN NPEICIIBHON TeOpeMe;

e  HMETb NIPEJICTABICHHE O BHIOOPOUHOM KO3 PHULIMEHTE KOPPEIALUHN U TMHEHHON perpeccuu;

e MMETb [IPEICTABICHUE O CTATUCTUYECKUX TMIIOTE3aX U IIPOBEPKE CTATUCTUYECKON IMIIOTE3BI, O
CTaTUCTUKE KPUTEPUSI U €€ YPOBHE 3HAUUMOCTH;

e HMETb [IPEICTABICHUE O CBSI3U AIMIIMPUUYECKUX U TEOPETUUECKUX PACIIPEIEICHU;

e UMETh IIPEACTABJIICHUE O KOJUPOBAHUH, IBOMYHOM 3allUCH. [[BONYHOM JiepeBe;

e BIQJIETh OCHOBHBIMHU HOHATHAMH TeOopHH rpados (Tpad, BepunmHa, pedpo, CTeIeHb BEPIIHHEI,
nmyTh B rpade) U yMeTh IpUMEHSTh UX MIPH PEIICHUH 3a7ay;

e UMETh IIPEACTABJICHUE O JEPEBBAX U YMETh IIPUMEHATH €T0 IIPHU PELICHUH 33/aY;

e  BIAJACTh MOHATHEM: CBA3HOCTh; YMETh IIPUMEHSATh KOMIIOHEHTBI CBSI3HOCTH IPH PELICHUN
3a1ad4;

e  YMETb IPUMEHATH METOJ MAaTEMAaTUYECKON HHIYKIINH

Y4yeOHO-TEMATHYECKHH IJIAH

10 xaace
Tema KosmmuyectBo | KonTpoanneie
JacoB padoThI
AJITEBPA
YucnoBele GyHKINU 9 —
Tpuronomerpuyeckne GyHKINU 26 3
TpuronomeTpruyeckue ypaBHEHUS 10 1
[Ipeobpa3oBaHre TPUTOHOMETPUYECKUX BBIPAXKEHUN 15 1
[IpounsBoHas 31 3
O6o01maroniee MOBTOPECHHE 11 1
UTOI'O 102 9
I'EOMETPUSI
Beenenne. AKCHOMBI CTEPEOMETPUH U UX CIEICTBUSA. 3
[TapanmienbHOCTh NPSMBIX U INIOCKOCTEN 16 2
[lepneHMKyIsIpHOCTh NPSAMBIX M INIOCKOCTEN 17 1
MHoOrorpasHuk# 14 1
BekTopsl 9
O6o01maroniee MOBTOPCHHE 9 1
TOI'O 68 S




11 xkaace

Tema KosmmuectBo | KonTpoanneie
YacoB padoTsbI
AJITEBPA
IToBropenue kypca 10 kinacca 6 1
Crenean u kKopHU. CTenieHHbIC QYHKITMT 15 1
IToka3zarenbHast, Jorapudmudeckast QyHKIIH 29 3
WNuterpan 8 1
DneMeHTHl KOMOMHATOPUKH, CTATUCTUKH U TEOPUHU 12 1
BEPOATHOCTEH.
VYpaBHenust u HepaBeHcTBA. CrcTEeMBbl ypaBHEHUN U 29 2
HEPABEHCTB
Hrorosoe nosropeHune 10 1
HUTOTI'O 102 10
I'EOMETPUS

IloBTOpenue marepuana 10 knacca S) 1
Meroa KOOpAUHAT B IPOCTPAHCTBE 15 1
[ununaap, KoHyc, map. 16 1
OOBeMmsI Tel. 22 2
HrtoroBoe nmoBTOpeHHE 10 1

HUTOTI'O 68 6




10 kiacc. Aareopa

Conep:xxkanue Kypca

Anzeopa u nauana ananusa (1024)

Ne | TeMbI coepKaHue Buabl e TeJIbHOCTH YYALUXCH Koan

/o 4ecTBO

qacoB

1 YucnaoBslie OmnpenencHue (yHKINH, @ opMyJIHPOBATH ONPEICICHI HAaHOOIBIIET0 1 9
byHKIHH CIIOCOOBI €€ 3a1aHus, HaMMEHbBILIETO 3HAYCHUH QYHKIMH, YETHOW U HEUETHOH

CBOMCTBA (yHKLMIL. q)nycunﬁ, TeopeMbl 0 cBOlicTBax rpadukoB YETHBIX H

O6patHas QyHKIHS. Heu€THRIX QyHkimi. HaxomauTs Hanbonbiee u )
HaMMEHbIIee 3HaYeHHs QYHKIMH Ha MHOYKECTBE IO €
rpaduxy. UceaenoBaTts GyHKINIO, 3aTaHHYIO
¢dopmyioit, Ha u€THOCTE. CTPOMTH rpaduku GpyHKUIU,
HCIIOJIB3Ysl YETHOCTh MM HEYETHOCTD.
BbINOJIHATH reOMeTpUYecKue Npeodpa3oBaHus
rpaKoB QyHKUMH, CBI3aHHBIE C NAPAJLICIbHBIMU
NIepeHOCaMH, PACTSHKEHHUSIMH, CKATHIMHU U
CHMMETPHUSIMH, OTHOCHTEIIFHO KOOPIMHATHBIX OCEH.
®dopmyJIHpOBaTH ONpe/erIeHre 00paTHMoi GyHKIHN.
Pacrnio3HaBath 00paTUMYIO QYHKIIHIO O €€ TpaduKy.
YcraHaBnuBaTh 00PaTUMOCTD (HYHKIIUH
.®opMyIHpOBATh OPEIEICHUE B3aUMHO 00paTHBIX
¢ynkuuii. [IpoBepsATh, ABIAIOTCS U IBE JaHHBIE
¢yHKIMHE B3aUMHO oOpaTHeIME. HaxoauTts oOpatHyio
¢byHKUMIO K JaHHOW 0OpaTuMoit ¢pyHkunu. [To rpaduky
NaHHOH (YHKIMH CTPOUTH rpaduKk oOpaTHOH HyHKIUH.

2 Tpurono UucnoBasi OKpY>KHOCTb. DopMyJIMPOBATH ONPEACICHUE pagHaHHON MEPBI 26
METpHUECKUE JlvHa TyTH € TMHHIHOM yrna. HaXonuTh pajuanHyro Mepy yria Io €ro
(hyHKIIH OKpyxHOcTU. Yucnosas IPajyCHOM Mepe i rPadyCHyI0 Mepy YIJa 1o ero

OKDY)KHOCTP Ha panuanHOM Mepe. BbIYHCAATH JJIMHBL YT OKPYKHOCTEH.
KOOP/IMHATHOH MIOCKOCTH. @DopMyIHPOBATh ONPEACIICHHS KOCHHYCa, CHHYCA,

TaHTeHCa M KOTAHT€HCa yIJla IOBOPOTA. BBIACHATH 3HAK
Cunyc u kocunyc. TaHreHc . .

3HA4YEHMl TPUTOHOMETPHYCCKUX QYHKIHUH. YIpolaTh
1 KOTaHICHC. TPUTOHOMETPHUYECKHE BBIPAXKEHHS, HCIIOJIb3YsI CBOMCTBA
Tpuronomerpuueckue 9ETHOCTU TPUTOHOMETPHYUECKHX (DYHKIIUH.
(bYHKINHT 9HCIOBOTO DopMyIHpOBATh ONPEAETICHUS TEPUOANYECKON
apryMeHra. (byHKUMY, €€ TIaBHOTO Nepruoaa. YIpouarh
TpuroHoMeTpuveckue TPUTOHOMETPHYECKHE BHIPAXKEHNUSI, UCIIOJIB3Ys CBOICTBA
(byHKHHH yrHOBOFO TIEPUOANIHOCTHA TPUTOHOMETPUUICCKUX q)yHKHI/Iﬁ.
aprymenTa. QopMyIIbl OnuceiBaTh CBOMCTBA TPUTOHOMETPHECKHX GyHKIUIH.
npuBeerns. OyHKIHA CTpOl/l"Tb rpa¢uku GyHKIUI HAa OCHOBE TpauKOB §

_ . o YeTHIPEX OCHOBHBIX TPUTOHOMETPUYECKUX (DYHKIIUH.
Y=SiN X, €€ CBOMCTBA 1 [Ipeo6pa3oBbIBaTh TPUTOHOMETPHUYECKUE BBIPAKEHHUS Ha
r‘pa(bmf. Dynkuus y=cos x, OCHOBE COOTHOILCHUIH MEX/y TPUTOHOMETPHICCKHMH
ee CBOHCTBA U rpaduk. (GYHKIMAMHI OJJHOTO U TOTO K€ aprymenTa. [To
[lepropraHOCTs GYHKUMIA Y | 3HauenmsM oHOI TPHTOHOMETPHIECKO ()YHKIIHH
= §in x, y= coS Xx. HaXOJUTh 3HAUYCHHUS OCTaJbHBIX TPHTOHOMETPHYECKUX
IMocTpoenue rpadpuka (byHKIUI TOTO XK€ apryMeHTa.
¢bynkmit y=mf(x) u y=Ff(kx)

10 U3BECTHOMY TpaduKy
¢bynkimn y=f(X). ®ynkiun
Y=g XKy = ctg x, uX
CBO¥CTBA M IpaduKu.

3 Tpuronomer [lepBbie mpencTaBiIeHUs O dopMyarpoBaTh ONpeeNeHNsI apKKOCHHYca, apkcuHyca, | 10
Puueckue peleHuu APKTAHI'€HCA, apKKOTaHI'CHCA. Haxoauth 3HaUeHUA
ypaBHEeHHsI TPUrOHOMETPHUECKHX YpaB- 00paTHBIX TpI/IFOHOMeTpI/ILIeCKI/IXu(i)yHKIII/IfI Ut

HeHuii. APKKOCHHYC. OT/ENbHBIX TAOMMYHBIX 3HAYCHHIT aprymeHTa. crnonb3ys
_ | moHsTHs apKKOCHHYCa, apKCHHYCa, apKTaHIeHCa,
Pewenne ypaBHenus C0S t= N
ApKKOTAHI'€HCa, pellaTh MPOCTeHIINe
a. ApKCI/IHyC: Pewenne TPUTOHOMETPUYECKUE YPABHEHUS.
YPaBHEHUS Sin 1= d. ®DopMyIMpOBaTh CBOHCTBA OOPATHBIX
ApKTaHIeHC 1 TpuroHoMerpuieckux ¢pyHkuuit. CTpouts rpaduku
apKKoTaHreHc. Pemenue (byHKUMIT Ha OCHOBE TPadHKOB YETHIPEX OCHOBHBIX
YpaBHEHUH g x = a, ctg x = 00paTHBIX TPUTOHOMETPHYECKHX QYHKIMI. YIpouarh
BBIPKEHHS, COJIepIKaIllie 0OpaTHbIe




a.

IIpocteiimue
TPUTOHOMETPUUECKHE
ypaBHeHus. [[Ba meTo1a
peLIeHus
TPUTOHOMETPUIECKUX
YpaBHEHMI: BBEICHUE HOBOI
NIEPEMEHHON U Pa3I0kKEeHUE
Ha MHOXKUTEIH.

TPUTOHOMETpHUYECKHE QYHKIUN.

Pacno3HaBaTh TPUTOHOMETPUUECKUE YPABHEHUS

1 HepaBeHCTBa. PemaTts TpuroHoMeTpudeckue
YpaBHEHUsI, CBOJISIIHECS K alnreOpandecKuM
YpaBHEHUSM, B YaCTHOCTH PEUIaTh OIHOPOJHEIC
TPUIOHOMETPHUYECKUE YPAaBHEHUS N1EPBOIl U BTOpOH
CTEIICHH, a TAK)KE PeIllaTh TPUTOHOMETPUYECKHUE
YPaBHEHUsI, IPUMEHSSI METO]] PA3TIOKEHUS Ha
MHOUTENHU. PemaTte npocreiiye TpUroHoMeTpUIECKUe
HEpaBEHCTBA

OnHoponHble
TPUTOHOMETPUYECKUE
YpaBHEHUS.
IIpeobpazoBanue CHHYyC ¥ KOCUHYC CYMMBI U [IpeoOpa3oBBIBATh TPUTOHOMETPUUECKUE BEIPAKCHUS HA 15
TPUTOHOMETPUUIECK pa3HoOCTH apryMEHTOB. OCHOBE COOTHOIIIEHUN MEXAY TPUTOHOMETPUIECKUMUN
VX BBIPAKCHHUIT DopMyJIBI IBOHHOTO (YHKIUSIMU OHOTO U TOTO € apryMeHTa, Ha OCHOBE
aprymenta. GopMyIbI ¢dopmyn cnogemm. Onwupasich Ha (’po(pryan CIOKEHNA,
JIOKa3bIBaTh (hOPMYJIBI IPUBEICHNS, GOPMYIIBI JBOHHBIX
ﬁ;iﬁ?;:;’;giiréef;ﬁh& yIII0B, GOPMYJIIBI CyMMEI ¥ Pa3HOCTH CHHYCOB
(xocuHYCOB), hopMyIIBI ITPe0Opa3oBaHMs HIPON3BEICHUS
TPUTOHOMCTPHICCKHUX TPUTOHOMETPHIECKHX (YHKIHI B CyMMYy.
(QyHKIMH B IPON3BEICHHE. [IpeoOpa3oBBIBATH TPUTOHOMETPUIECKHIE BRIPAKCHHUS Ha
IIpeobpazoBanue oCHOBe (hopMyII IpUBEACHNUS, GOpMyIT ABOMHBIX U
MIPOU3BEACHUI MIOJIOBHHHBIX YTJIOB, (OPMYIT CYMMBI B Pa3HOCTH
TPUIOHOMETPHYECKHX CHHYCOB (KOCHHYCOB), hopMy mpeoOpazoBaHus
(YHKIHIT B CYMMBL. MIPOM3BE/ICHUS TPUTOHOMETPUYIECKUX (PYHKINH B CYyMMY
[IpousBonHas OrnpeneneHne YuciIoBoit ®opmynHpoBaTh ONpeeneHne Mpou3BoIHON GyHKIK B | 31

MIOCTICIOBATEIEHOCTH H
CIocoOBI ee 3a/1aHMs.
CBOHCTBa YHUCIOBBIX
MOCTICIOBATEBHOCTEH.
OmnpeneneHue npeaena
MTOCTICTOBATEIHHOCTH.
CaoiicTBa cxoaAIUXCA
IIOCJIEJOBATEIbHOCTEH.
Brruncnenue npeaenos
II0CJIEZJOBATEIbHOCTEH.
Cymma 6eckoHeUHOH
reOMETPHUECKON
MIPOTPECCHH.

[penen pyHKINN Ha
6eckoneuHoctH. [Ipenen
(YHKIHU B TOUKE.
[pupamenue aprymenra.
[Mpupamenue GpyHKIMM.
3amauu, NPUBOIAIINE K
MIOHSITHIO IIPOU3BOIHOM.
OrnpeneneHue MpOru3BOTHOM.
ANTOPUTM OTBICKAHUS
NIPOU3BOJIHOMN. DPOpPMyIIbI
muddepeHIupoBaHHS.
[IpaBuna

i hepeHInpoBaHusL.
HuddepennnpoBanue
¢byakumn y = flkx+ m).
YpaBHeHHE KacaTeIbHOU K
rpaduKy QyHKIHH.
AJITOpUTM COCTaBJICHUSA
YpaBHEHHUsI KacaTeJIbHOM K
rpacpmky Gymxumm y = f(%).
[Ipumenenue npou3BOJHOU
JUTS MiccTieToBaHUS (DyHKINH
HA MOHOTOHHOCTb U
skcTpeMyMsl. [Toctpoenue
rpadukoB QyHKIMI.
[TpuMeHeHne Npou3BOAHON

TOYKe, MIPaBUJIa BEIYMCIICHNS TIPOU3BOAHBIX. HaxoanTs
MIPOU3BOJHBIC (QYHKINHA, ypaBHEHHS KacaTeIbHBIX
rpaduka (yHKIUH, MTHOBEHHYIO CKOPOCTB IBH)KCHHS
MaTepuanbHON ToukH. Vcnonb30BaTh MEXaHUUYECKUN
U T€OMETPUYECKUN CMBICI IPOU3BOIHOM B 3a/1auax
MEXaHUKH U TE€OMETPHH.




JIUIS OTHICKAHUS
HanOOJIBIINX U
HAaMMEHBIINX 3HAYCHUN
BCJIMUHH.

IToBTOpenue 11
11 xnace. Aaredopa (102 4)
No | TeMBbI cojep:KaHue Buapl gesiTe1bHOCTH y4alUXCH Koan
/o 4eCcTBO
qacoB
1 CreneHH U KOPHU. IonsTHe KOPHS N-i CTENCHN | HNPUMEHAIOT ONPEEICHUE KOPHS N-i cTeneHn 15
CreneHHBIC 13 JEHUCTBUTENBHOTO YUCIIA.
N
dyHKIMH Oynkmm v = V7, ux OIPEeNENAOT 3HaUeHHE (PYHKIUHU 110 3HAUCHUIO
N apryMeHTa IIPH Pa3iInydHbIX CI0co0ax 3aiaHus (yHKINH;
CBOWCTBA U TpaduKH. crpostT
CoticTsa KopHA N-it rpaduk QyHKIMH; ONMCHIBAIOT O TPadHKy U MO
crenetu. [IpeoGpasosane (bopMyIte MOBeIEHNS U CBOUCTBA DYHKIINH, HAXOJISIT IO
BBIPAXKCHUH, COACPKAIIMNX rpaduky GpyHKIMH HaUOOJbIINE U HAUMEHBIINE
panukanel. O6o0meHue 3HAYCHUsI, IPH OCTPOCHHUHU IpauKOB HCHOJIB3YIOT
MOHSATHS O TIOKa3aTee IpaBmJiIa peodpa3oBaHus rpaduKoB
cteneHu. CTeneHHbIe
(yHKIMH, X CBOWCTBA U
rpaduku.
2 IToka3arenpHast 1 IToka3zarenbHas QyHKIUSA, €€ | ONPENENAIOT 3HAY€HHE QYHKIUH 1O 3HAYEHHIO 29

JorapudmMudecKast
(hyHKIIH

CBOWCTBA U TpaduK.
[TokazaTenpHbIC ypaBHEHHSI.
ITokazarenbHble
HEpaBEHCTBA.

[NonsTre nOTapudMma.
OyHKIHA ¥ = log.X, ee
CBOMCTBa U rpaduk.
CBoiicTBa 10rapuQpmMoB.
Jlorapudmuueckue
ypaBHEHHSI.
Jlorapudmuueckue
HepaBeHcTBa. [lepexon k
HOBOMY OCHOBAHHIO
norapudma.
Jduddepenmmpoanne
MOKa3aTeNbHOM H
JorapuMUIecKoi
byHKIHHA.

apryMeHTa IpH Pa3IndHbIX cloco0ax 3aJaHust QYHKINH;
CTPOST

rpad¥K MoKa3aTrelbHON (YHKIIMK; OMUCHIBAIOT 110
rpaduky u 1o Gopmysie HOBEJCHNS U CBOHCTBA
¢byHKIUH,

HaXOMAT 1o TpadyKy QYHKIMN HAHOOJIBbIINE 1
HaMMEHBIINE 3HaYEHHMs, NCIIOIB3YOT NPaBHiIa
npeoOpazoBaHus rpaduKoB

pelIaloT MoKa3aTeNIbHbIe YPaBHEHHSI 1 HEPABEHCTBA, UX
CHCTEMBI;

HCTIONB3YIOT JUIS IPUOIMKEHHOTO PEIeHHs ypaBHEHHI
1 HEPaBEHCTB rpaguiIecKuii MeTox

n300pakatoT Ha KOOPAUHATHON IJIOCKOCTH MHOXKECTBA
peLIeHni HEPaBeHCTB M X CHCTEM, PEIIaloT
NOKa3aTesIbHbIe HEPABEHCTBA, IPUMEHsIsT KOMOHHAIINIO
HECKOJIBKHX aJlTOPHTMOB.

JleMOHCTPUPYIOT 3HAHUS O TIOKA3aTeIbHON (QYHKINH, ee
CBOWCTBAx W Tpaduke, 0 peIICHUH YPaBHEHUH U
HEpaBEHCTB

BBIYHCIISIOT JIOTApU(MBI YHCEN IO ONPEIETICHHIO 1
BBITOJHSIOT

npeobpa3oBaHus JTOrapu(PMUIECKUX BBIPAKEHUI
OINPEAEISIOT 3HaYeHUE (QYHKIUH 110 3HAUSHUIO
apryMeHTa MIPU Pa3InYHbIX crnocobax 3aaHus GYHKINH;
CTPOSIT

rpad ¥k JorapupMUIecKor QYHKIMN; OMHCHIBAIOT 110
rpaduky u 1o Gopmyse TOBeJECHNUS U CBOHCTBA
byHKIMY,

Haxo[sT 1o rpapuky GyHKIUH HanOOJbLINE U
HanMEHbIINE 3HAUSHUS, HCIIONB3YIOT MPaBHIIa
npeoOpa3oBaHus rpauKoB

BBIMOJTHSIOT apu(MeTHIECKHe AeiCTBHS, codeTast
YCTHBIE I TUCbMEHHBIE IPHEMBI;

HaXOMAT 3HAUCHUS JoraprdMa; IPOBOJIIT 110 U3BECTHBIM
(dhopmynam mpeoOpazoBaHUs OYKBEHHBIX
BBIP)XCHUH1, BKITIOUAIOLIHX JIOTapH(OMbI

peuraroT JorapudMuIecKiue ypaBHEHHsI, UX CUCTEMBI;
UCIIONB3YIOT JUIsl TPUOIMIKEHHOTO PELICHHS
ypaBHEHUH rpadUuecKkuii MeTox; H300paxaroT Ha
KOOPJMHATHOH IIIOCKOCTH MHOKECTBA

pelieHni ypaBHEHUHN U UX CUCTEM,




HCTIOJIB3YIOT CBOWCTBA (pyHKIMI

(MOHOTOHHOCTB, 3HAKOIIOCTOSHCTBO)

pelaoT JorapupMHUUECKHEe HEPaBEHCTBA, IPUMEHSIS
METO/]] 3aMEHBI IIePEMEHHBIX

JUISL CBEJICHUS JIOTapH(PMHIIECKOTO HEpaBeHCTBA K
panMoHATEHOMY BHY, CBOMCTBa MOHOTOHHOCTH
JorapupMUIecKo (YHKINH,

HCTIONB3YIOT JUIs MPUOIMKEHHOTO PEIICHNUs] HEPaBEHCTB
rpaduuecKuil METO

UCHoNb3yst HOPMyYIIbL, OCYIIECTBIAIOT IEPEX0 K HOBOMY

OCHOBAHUIO,

BBINOJTHSIOT TIPeoOpa3oBaHus BEIpaKEHU
BBEIYHCIISIOT IIPOM3BOIHEBIE M IEPBOOOPA3HBIE
MIPOCTEHIINX [TOKA3aTEIBHBIX U JIOTapU(PMUIECKIX
(YHKUUMH, pemaoT MpakKTHIeCKHe 3aJa9H C IOMOIIBIO
armapara qu¢GepeHInaIbHOT0 H HHTETPaIbHOTO
HCUHCIICHUS

IlepBooOpasHas u IlepBooOpasnas. [Ipasuna HaXOJIAT IIEPBOOOPA3HBIE VISl CyMMbI (QYHKIMHA 1 8
HHTErpail OTBICKAaHUS TIEPBOOOPA3HBIX. | MPOU3BEACHHUS (yHKIMH Ha UKCIO
Ta6mHIa OCHOBHBIX HCIIONB3YsI CIIPABOYHBIC MATEPUAIBI; BEIYUCISIOT
HeoTIpe/IeIeHHbIX HEONPE/IENCHHBIE HHTErPallbl;
MIPUMEHSIOT CBOHCTBA HEOTIPEIEIEHHBIX HHTETPAJIOB B
HMHTErPAJIOB.
3 CIIO)HBIX TBOPUYECKHX 3a]a4ax
afatu, IpUBOJIAIIHNE K npuMeHsoT popmyny Hetotona-JleiOrnma ms
MIOHATHIO OIIPENEIEHHOTO BBIYHCTCHHS TIIOMA
unrerpaia. [lonsrue KPUBOJIMHEWHOU Tpamenuy, BHYUCISIOT TUIONIA b
OIIPEAECIECHHOI0 HHTErpaja. (Gurypsl, orpaHUuEHHON rpadukamMu (yHKIIHIT;
®opmyna Herotona — BBIYHCIISIIOT HHTETPal, HCIOJIB3Ys TeOMETPHUUECKUE
Heﬁ6HHHa. Berauciedue COO6pa)KeHI/IH, BBIYUCIIAIOT IJIOIIAAb q)I/Il"ypI:I,
IUIOIACH IUIOCKUX QHryp ¢ OTpaHWYeHHOU rpaduKOM CTETICHHOM
HKIIMU ¥ KacaTeJIbHON K HEMY B IaHHOH TOYK
IOMOIIBIO ONPEEICHHOTO byrKn acaTelbHOM K HEMY B IAHHOM TOHKE
HMHTETpAJIA.
DJeMEeHTHI CraTtuctudeckas 00paboTKa | MCHOJB3YIOT OCHOBHBIE IIOHATHUS CTATUHCTUKH, IPABUIIO 12
MaTeMaTH4YEeCKOU nassbIX. [IpocTeiimme CII0’KCHUA
CTATHCTUKH BEPOATHOCTHBIE 33/[aUH U YMHO>KEHUS BEPOSITHOCTEH, CBOWCTBO BEPOATHOCTEN
9 . o
KoMOMHATOpHKI M | COUETAaHHA 1 pasMelenus, | "POTHBOMONIONKHBIX coBbITHIE
HCTIONB3YIOT IIPOCTEHIINE OHSTHUS TEOPHU
TEOpUu ®opmyna buHoma HeroToHa. .
N C . 5 BEPOATHOCTEH, BEIYUCIISIIOT
BEPOATHOCTEH JTy"aiHBIC COOBITI 1 MX (baxTopHaIb, IEPECTAHOBKH, COUSTAHHsI, Pa3MEIICHHS
BEPOATHOCTH. HCTIOJIB3YIOT OCHOBHBIE TIOHATHS KOMOMHATOPHKH
HCTONB3YIOT (hopMyrry OmHOMa HploTOHA, CBOMICTBA
OMHOMHUHAIBHBIX
K03 PHUIIMEHTOB TIPH PACCMOTPEHHUHU TPEYTOJIHHUKA
[Tackans
00CYKIaI0T CBSI3b KOMOMHATOPUKH M TEOPHH
BEpOSITHOCTEH,
paccMaTpHBaIOT IOHATHE FeOMETPUUECKON BEPOSITHOCTH
YpaBHeHus u PaBHOCHIIBHOCTE TIPOU3BOAT PAaBHOCUIIbHBIE IEPEXO/IBI C LIETbI0 22

HEepaBeHCTBA.
CucreMbl
YpaBHEHUI U
HEpaBEHCTB

ypaBHeHHHA. OOIIAE METOTBI
pelIeHys] ypaBHEHUM:
3aMeHa ypaBHEHUS
h(f(x))=h(g(x)) ypaBHeHUEM
f(x)=g(x), pa3noxeHne Ha
MHO>KUTEJH, BBEICHUE
HOBOMW IIEPEMEHHOI,
(hyHKIIMOHATIBHO-
rpau4IecKuii METOI.
Pewenue HepaBeHCTB C
OJHOMW MEepEMEHHOM.
PaBHOCUIIBHOCTH
HEPABEHCTB, CUCTEMBI U
COBOKYITHOCTU HEPABEHCTB,
MppaluOHaJIbHBIE
HEpaBEHCTBA, HEPABEHCTBA C
MOJYJISIMH.

CucteMbl ypaBHEHHIH.
YpaBHEHUS U HEPABEHCTBA C
mapamMeTpamH.

YIPOIIEHHUS YpaBHECHUS;
JIOKa3bIBAIOT PAaBHOCHIBHOCTH YPaBHEHEHHI,
BBITTOJTHSIOT IPOBEPKY HAWAEHHOTO PEIICHHUS C
MTOMOII[BIO TTOICTAHOBKH M y4eTa 00JIACTH TOMYCTHMBIX
3HAYECHHUH

MPEIBHUIAT BO3MOXKHYIO TIOTEPIO MM IPUOOPETCHUE
KOPHS ¥ HAXOJST MyTH

BO3MOYXHOTO W30€TaHus OMNOO0K; IPUMEHSIOT METOIBI
peleHns anredpandeckux ypaBHEHUH CTEIeHHn  n > 2,
peIIaroT panuoHaIbHEIE

YpaBHEHHS BbICIINX CTerneHel MeToJaMH Pa3JIOKEHHUS Ha

MHOXKUTEJH WX BBEJCHUEM HOBOI IIEpEeMEHHOM;
pelIaoT paluoHaIbHbIE YPaBHEHUs, COJeprKaIiue
MOJYJb, IPOU3BOJAT PABHOCUIIBHBIE NTEPEXO/IBI C LIENBI0
YIPOLIEH!Us] HEPAaBEHCTB; JOKA3bIBAIOT PABHOCHIBHOCTh
HEpaBEHCTB Ha OCHOBE TEOPEM PaBHOCIIIHLHOCTH,
BBIMOJTHSIOT IPOBEPKY HAWAEHHOTO PEIICHHUS C
TTOMOTIBIO TTOJICTAHOBKH M y4eTa 00JIACTH JIOITYCTHUMBIX
3HAYEHUH CTPOST MHOKECTBO TOUYEK TUIOCKOCTH,
YIIOBIETBOPSIOIINX HEPABEHCTBY

pelIaoT ypaBHEHHS C LIeOYUCICHHBIMY [I€PEMEHHBIMU
¥ rpaduUecKy penaoT HepaBeHCTBa C IBYMS
HepeMEHHBIMU

METOJIOM TOACTAHOBKH, PEIIAIOT CUCTEMBI YpaBHEHUI! ¢
JIByMSI HEU3BECTHBIMHI METOJIOM JIT€OpandecKOTro




CIIOKEHHS, IPUMEHSIOT Pa3INuHbIe CIOCOOBI IPH
pELIeHNN CUCTEM YPaBHEHHH, PEIAIOT CUCTEMY TPEX
YPaBHEHHUH C TpeMs TePEMEHHBIMU

COCTAaBIIIIOT IUIAH MCCIICJOBaHUS yPABHEHUS B
3aBUCHUMOCTH OT 3HAaYEHHH MapaMerpa;
OCYIIECTBISIIOT Pa3pabOTaHHBIHN IUIAH; PEIIaloT
YpaBHEHUSI U HEPaBEHCTBA C ITapaMeTpaMu
OnpenensioT MpU KakuX 3HaYeHUAX IapaMeTpa
KBaJIpaTHOE ypaBHEHHE

HMeEeT IBa KOPHsI, OAUH KOPEHb, HE UMEET KOpHEil.

6 [ToBTOpeHue

16

10 xnace. I'eomerpus (68 4)

Tema

coziep)KaHue

BI/IIILI ACATCIIbBHOCTH YUallluXCAa

BBenenue. akcoMBbI
CTEPEOMETPHUHU U UX
CIIEICTBUS

IIpencraBnenue pasnena
Ie€OMETPHUH — CTEPEOMETPHH.
OcCHOBHBIE TOHSTHS
CTepeoMeTpuu. AKCHOMBI
CTEPEOMETPUU U UX CIICJCTBUS.
MHororpaHHuKH: KyO,
napajuiesienumnesn,
MPSIMOYTOJIbHBIN
napajuiesienunes, npusma,
npsMasi Ipu3Ma, paBUIIbHAs
npu3Ma, nupamuaa, IpaBUiIbHas
nupamya. MojaenupoBanue
MHOT'OTPaHHUKOB U3 Pa3BEPTOK U
C IOMOIIbIO TEOMETPUYECKOT0
KOHCTPYKTOpA.

Hcnosnb3ytoT OCHOBHBIE
aKCHOMBI CTEPEOMETPHH,
MOHSATHUS O MapaJIeIbBHOCTH
MPSIMBIX U IJIOCKOCTEH B
MIPOCTPAHCTBE MPHU PEIICHUN
3azad.

[TapamiensHOCTD
HPSIMBIX U IIJIOCKOCTEN

Ilepecekaromuecs,
napajuieNbHble U
CKPEIIMBAIOIINECS IPSIMBIE B
npoctpanctBe. Kimaccudukanms
B3alMHOI'0 PACIIONIOKEHMS IBYX
MPSIMBIX B TIPOCTPAHCTBE.
ITpu3Hak CKpemMBarOIINUXCS
npsaMbIX. [TapamiensHOCTh
MPSIMOI M MJIOCKOCTH B
npoctpanctBe. Kimaccudukanms
B3aMMHOT0 PAaCIOI0KEHUS
psAMOM U 11ockocTu. IIpu3Hak
MapajuieIbHOCTH NPSIMOU U
miockoctH. [lapamienbHOCTh
JIBYX IIJIOCKOCTEH.
Knaccudukamms B3anumMHOTO
pacroI0XKEHUS IBYX
mrockocrteit. [Tpusnak
MapajieTbHOCTH JABYX
mockocteil. [Ipusnaku
MapajuieIbHOCTH JIBYX MPSIMBIX B
IIPOCTPAHCTBE. IIOCKOCTHIO.

BeimonssAoT n3o00pakeHus
B3alMHOI'0 PACTIONIOKEHMS,
NPUMEHSIOT IPU3HAKH
NapajuIeIbHOCTH MIPU PEIIEHUN
3aJa4, CTPOSAT CEUEHUS.

16

[lepneHIUKyISIpHOCTD
HPSIMBIX U IJIOCKOCTEN

VYros Mexay NpsSMbIMU B
MIPOCTPAHCTBE.
[leprieHAUKYISIPHOCTD MPSIMBIX.

Hcnonp3yroT npu3Haku
NEePIEeHANKYIIIPHOCTH MPSIMBIX U
IJIOCKOCTEN B POCTPAHCTBE.

17




[TeprieHAMKYASIPHOCTH NPSIMOUN 1
mockocTy. [Ipusnak
NEePNEHAUKYISIPHOCTH IPSIMOMN U
II0cKOCTH. OpTOroHANBEHOE
MIPOEKTUPOBAHUE.
[lepnenuKyIsip U HAKJIOHHAS.
VYron Mexay npsamMou u
IJIOCKOCTBIO0. [[ByrpaHHbIil yroi.
JIuHeHbIN yroyu IByrpaHHOTO
yria. llepnenaukyisspHOCT
mockocrteit. [Ipusnak
MEePIEHIUKYISIPHOCTH ABYX
mockocrell. Paccrosanue Mmexay
TOYKAMU, TPSIMBIMH 1
TIJIOCKOCTSIMU.

Penrarot 3aauu cBsI3aHHEBIE C
BBIYHUCIICHUECM HJIUH
MePIEHANKYIISIPA U HAKIIOHHBIX
K IINTIOCKOCTH, HpI/IMCHSITB
CBOMCTBA MEPIEHIUKYIIPHOCTH
IIOCKOCTEH.

MHoOrorpaHHuku

MHororpansslie yrisl.
Brlnykiible MHOTOIPaHHUKH U UX
cBorictBa. [IpaBunbpHbIE
MHOT'OI'paHHUKH. y4eOHUKE, a
TaKKe rpapuyeckue
KOMIIBIOTEPHBIE CPEJCTBA.

Pa3nnyaroT OCHOBHEIE BUJIBI
MHOTOTPaHHUKOB.
Pacmio3naroT BUIEI
MHOTOT'PAaHHUKOB U (HOpPM X
CEYEHMH, BBITTOJIHAIOT UX
MTOCTPOCHUSI.

14

Bexkrops! B
IIPOCTPAHCTBE

BekTops! B IpocTpaHCTBE.
KommHeapHble 1 KOMILIaHApHBIE
BeKTOpHI. [lapamnenbHbii
nepeHoc. [lTapannensHoe
IIPOEKTUPOBAHUE U €TO CBOMCTBA.
[TapannenbHble IPOEKIUU
wiockux ¢uryp. M3odpaxeHue
IIPOCTPAHCTBEHHBIX (pUTYyp Ha
mockoctu. CevyeHus
MHOIOrpaHHHUKOB. McTopnueckue
CBEJICHHUS

Hcnosnb3ytoT OCHOBHBIE
TIOHSTHSI JIJIsl BEKTOPOB B
MIPOCTPAHCTBE, MTPaBUII
CJIOKECHHS Y BBIYMTAHUSA
BEKTOPOB B IIPOCTPAHCTBE,
MOHSTHSI KOMITJITAHAPHBIX
BEKTOPOB IIPH PEIICHUHU 3a/1a4
BBIMOJIHSIOT ICUCTBUS HAJ
BEKTOpPaMHU B MPOCTPAHCTRE,
pa3oKeHHe BEKTOpa 10 TPEM
HEKOMILJIAHAPHBIM BEKTOPaM.

IToBTOpEeHME

10

11 xnace. I'eomeTpus.(68 4.)

No Tema

coziepKaHue

Bugs! gestenbHOCTH ydamuxces

Komn
4eCTBO
4acoB

1 | Meron
KOOpPJIMHAT B
MIPOCTPAHCTBE

[IpssMmoyronbHas
CHUCTEMAa KOOpJUHAT B
MIPOCTPAHCTBE.
Paccrosaue mexny
TOYKaMH B
IIPOCTpaHCTBE. BEKTOPHI
B IIPOCTpaHCTBE. [[nnHa
BeKkTOpa. PaBeHcTBO
BEKTOpOB. CrioxxeHue
BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha YHCJIO.
Koopaunats! BekTopa.
CxanapHoe

IMPOU3BCACHUC BCKTOPOB.

Hcnons3yroT pyu peleHny 3a1a4
JIEKapTOBBI KOOPJAUHATHI B
IIPOCTPAHCTBE, GOPMYJIBI
KOOPJIMHAT BEKTOPA, CBA3b MEXKIY
KOOPJIMHATAMH BEKTOPOB U
KOOpJAMHATaMHU TOYEK, (hOpMyJIbI
BBIYMCIICHHSI CKAISIPHOTO
IIPOU3BEICHUS BEKTOPOB,
BBIYMCIICHHS YIJIa MEXKY
IPSIMBIMH,

TIOCKOCTSIMU, BBITOJIHSIOT
JIECTBUS HAJl BEKTOPAMHU,
pEelIarT CTEPEOMETPUIECKHE
3a/1a4u KOOPANHATHO-BEKTOPHBIM
METOJIOM,

15

2 | Humunaap,

- OCHOBHBIE 2JIECMEHTHI

I/ICHOJ'IBSYIOT IOHATHUC O TCJIaX

16




KOHYC, II1ap

cdepsl 1 mapa.
B3anmuoe
pacrosioxeHue chepsl u
IIJIOCKOCTH.
MHororpaHHuKH,
BIIMCaHHBIC B chepy.
MHororpaHHukH,
OIMCaHHBIE OKOJIO
chepsl. Humuuap u
KOHYC. Durypsl
BpallleHUS.

BpAIllEHUs U TIOBEPXHOCTSX
BpalICHUS, IPSIMOU KPYrOBOU
LHUIMHJIP, €T0 AJIEMEHTHI, OCEBbIE
CeueHMUsI, EPIICHAUKYIIPHBIC
OCH; CeYEeHHs], apajuiesIbHbIE OCH,
IIPSIMOM KPYyroBOM KOHYC, €ro
AIIEMEHTBI, OCEBbIE CEUCHUS
KOHYCa; CeYCHUH,
NEePIEeHIUKYIIPHBIE OCH;
CEeUCHHsI, TPOXOASIIHE Yepe3
BEpILUHY, ap, chepa, ceueHue
Iapa MiIoCKOCTbIO, KacaTeabHas
IIJIOCKOCTh K chepe, KoMOMHAIUS
MHOTOT'PaHHHUKOB U TEJl
BpallleHusl.

BBINONHAIOT pUCYHKH €
KOMOHMHAIMEWH KPYTJIbIX T U
MHOTOIPaHHUKOB; COOTHOCAT UX C
HX OMHUCAHUSAMU, YEPTEKAMH,
APTYMEHTUPYIOT CBOM CYKJICHUS
00 9TOM PACIIOI0KECHHUH, PEIIAOT
3aJja41 Ha BEIYHCIICHUE
IJI0IIaAe MOBEPXHOCTEN
KPYTJIBIX TEJ, pelaroT 3a/1a4H,
TpeOyroIre pacno3HaBaHUsI
Pa3IMYHBIX TEJ BPALICHUS U UX
CEUYEHUM, MOCTPOCHUS
COOTBETCTBYIOIIMX YEPTEIKEH.

OO0Obembl Ten [TonsTre o6beMa u ero Hcnonb3yroT mnoHsTHE 00 22
cBoiictBa. O0BEM 00BeMe, OCHOBHEIC CBOICTBA
LWIMHIPA, 00BeMOB, (pOpMyIIBI IS
MPSIMOYTOJIBHOTO BBIYHUCIICHHSI 00BEMOB
napajiesnenunena u MHOTOI'PaHHHUKOB:
npu3Mbl. [IpuHIMT IPSIMOYTOJIBHOTO
Kagansepu. O6bem napanjesenunena, pusmsbl,
nupamusibl. O0bemM MIAPaMUJIbL, IPUMEHSIOT
KOHYCa U YCEYEHHOT0 (bopMyIIbI TSl BBIYUCIIEHUS
konyca. O0beMm mapa u 00BEMOB TeJ BpaIICHUS:
ero yacrel. [Inomans LWIMHApa, KOHYca, 11apa.
MMOBEPXHOCTH Pemaror 3agaumn
MHOTOI'paHHUKa, BBIYUCIIUTENLHOIO XapaKkTepa Ha
WIMHAPA, KOHYCA, HETOCPEJCTBEHHOE TPUMEHEHHE
YCEYEHHOT'0 KOHYCa. dopmyn 00beMOB
[Tnomanas MOBEPXHOCTH | MHOTOTPAHHUKOB M KPYTJIBIX Tel,
I1apa 1 ero yacrte. B TOM YHCJIE B XO/I€ PELICHUs
HECJIOXKHBIX MMPAKTHYECKHX 3a/1a4.
Hrorosoe 15
TIOBTOPEHHE
Hroro: 68




10.

11.
12.

13.

14.

YueOHO-METOAHYECKOE 00ecIeueHme.

[Iporpammel. Anrebpa 1 Hayana MatreMatudeckoro aHanu3a. 10 — 11 kmaccer / aBT. — coct. U.
W. 3ybapesa, A. I'. Mopakosuy, «Muemo3uHay, 2009.

Anrebpa u Hayasia Matemarudeckoro ananuza. 10-11 kmaccel. B 2 4. U.1. Yuebnuk (6a30BbIit
ypoBenb) Mopakosud A.I'. «Muemo3zunay, 2011.

Anrebpa u Hayasia Maremarndeckoro ananuza. 10-11 kmaccer. B 2 4. U.2. 3agaunuk (6a30BbId
ypoBeHb) Mopnkosuy A.I'. u ap. «Muemo3uHay, 2011.

Anrebpa u Hauana ananu3a. 10 knacc. [loypounsie muansl mo yueOHuky Mopakosuua A.T.
«MHemo3uHay, 2012.

Anrebpa 1 Hauana maremMaTuaeckoro aHanmsa. 10 kimacc. CamocrostenbHbIe pabOTEHI.
Aunexcannposa JI.A. «MHemo3uHa», 2008

Anrebpa un Hauana maremMatiaeckoro aHanmza. 10-11 kmaccel. Mertoandeckoe mocodue s
yuurenss. Mopakosuu A.I'., Cemenos I1.B. «Muemo3sunay, 2010.

Anrebpa u Hauana maremMatiuaeckoro aHanmsa. 10 kimacc. Konrponsasie pabotel. [mu30ypr
B.U. «Muemo3unay, 2009.

[Tporpammel obieoOpa3zoBaTenbHbIX yupexaeHuil. ['eomerpun. 10 — 11 kiacesi/cocrt. T. A.
Bypmuctposa. M.: [Ipocsemienue, 2009.

['eomerpus, 10 — 11: yueOnuk 11 o0eodpazoBarenbHbix yupexxaennii/Jl. C. AtanacsH, B. @.
byry30B u ap. M.: [Ipocsemenue, 2012.

I'eometpus. 10 xnacc. [Toypounsie muiansl no yueouuky Artanacsia JI.C. «Yuurens —ACT»,
2010.

['eometpus. 10 xnace. unakruueckue matepuansl. 3uB b.I'. M.: [Ipocemenne ,2009.
N3yuenne reomerpun B 10-11kmaccax. Kuura nns yuurens. Caaxsn C.M., byrysos B.®.
«MuemosuHay, 2010.

Konrponsnsie padotsl no reomerpun. 10 knace. Aynnunsia FO.I1., Kponrays B.JI.
«Muemo3zunay, 2009.

Tectrl mo reomerpun. 10 knacc. K yuebnuky Aranacsna JI.C. u np. I'maskos 10.A.,
boxxenkosa JI.U. «Muemo3unay ,2012
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