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Pa3nen «ITOSAICHUTEJIBHAST 3ATIMCKA»

PaGouas mporpamma coctaBieHa Ha OCHOBE HOPMAaTHUBHBIX JJOKYMEHTOB, 00€CIeUHBaIOIINE

peanu3aiuio IporpaMMbl:

— @enepanbHoro 3akoHa «O06 obpazoBanuu B Poccuiickoit @eaepamum» ot 29.12.12 Ne 273-D3;

— "OG6 yTBepxkaeHuu (eaeparbHOro KOMIIOHEHTA FOCYAapCTBEHHBIX 00pPa30BaTEIbHBIX CTAHAPTOB
HAYaJIbHOTO OOIIEro, OCHOBHOTO OOIIETO M cpenHero (MmoaHoro) obmero oopa3oBanus’ MpUKa3
MunucrepctBo oopazoBanusi Poccuu ot 05.03.2004 Ne 1089

— ®enepanpHoro nepeuds yuyeonukoB Ha 2019-2020 yueOHbIN TOI

— OcHoBHoOI1 00pa3oBaTenbHOM nporpammbl HIkombr;

— IlpumepHo#i mporpaMMsbl cpeiHero (MoJIHOro) 00pa30oBaHUsl 10 MAaTEMATHKE;

-Anre6pa U Hadajga MareMarhyeckoro aHanusa. COopHMK pabouux mporpamm. 10-11 kiaccsr:
yae0. mocobue s o0meoOpa3oBar. opraHu3anuii: 0a30BeI U yriyon. ypoBau / [cocT. T. A.
Bbypmuctposa]. — 2-e uzn., nepepad. — M. : [Ipocsemenue, 2018.

— YMK «U3yuenue anreOpbl M Hayan mareMmaruueckoro aHanmuza B 10 kmacce» Kuura nms
yuutens. @enoposa H.E., TkaueBa M.B. ®enoposa H.E., Tkauea M.B. — M.: IIpocseuienue,
2017

—  «AnreOpa u Hadaja MareMarudeckoro ananusa. 10 kmace» YueOHUK 11t 0011eo0pa3oBaTeabHbIX
yupexaenuil. bazosblit 1 npodunsHbi ypoBHH. ABTOpsl FO.M.Komsarun, M.B.Tkauesa,
H.E.®enoposa, M.1.111abynuH. 5-¢ uza.- Mocksa: «[Ipocsemienuey, 2018

Hesn kypca:

OcBoeHue nporpammsl 6a30BOro ypoBHs — 00ecrieyeHre BO3MOKHOCTH MCTIONIb30BaHUS
MaTeMaTUYeCKUX 3HAaHUH U YMGHI/II\/JI B HOBCG[[HGBHOﬁ JKM3HU U BO3MOKHOCTH YCIICIIHOT'O MPOAOJIPKCHHUA
00pa3oBaHUsI MO CIEUATBHOCTAM, HE CBSI3aHHBIM C TIPHKJIQJHBIM HCIOIb30BAHUEM MaTEMaTHKH.
N3ydyeHnne MaTeMaTHKH B CTapIIe IIKOJIE HAMpPaBICHO HA JOCTIXKCHHUE CIECTYIOMINX LEeNei:

6 HanpaeleHUuu JU4YHOCNHO2O0 pad36UMuslL.

® DPA3BUTHC JIOTHYCCKOTO U NMPAKTHYCCKOI'O0 MBIIIJICHUS, KYJIBTYPBI pCUH, CHOCOOHOCTH K
YMCTBEHHOMY JKCIIEPUMEHTY;

¢ (HOpMUPOBAHUE Y yUAIIMXCS HHTEJUICKTYaIbHON Y€CTHOCTH U 0OBEKTUBHOCTH, CIOCOOHOCTH K
MPEOJI0TCHUIO MBICIUTENIBHBIX CTEPEOTUIIOB, BHITEKAIOLINX M3 OOBIACHHOTO OIBITA;

® BOCIHTAHHE Ka4€CTB JIMYHOCTH, 00ECIICUMBAIONINX COLMAIBHYIO0 MOOMIBHOCTB, CHOCOOHOCTD
NPUHUMATh CAMOCTOSITENILHBIEC PEIICHUS;

e (opmmpoBaHHME KadecTB MBIIUICHHUS, HEOOXOAMMBIX Ui aJanTallid B COBPEMEHHOM
MH(GOPMAIIMIOHHOM 00IIECTBE;

® pa3BUTHE MHTEpPECa K MATEMATHYECKOMY TBOPUECTBY M MATEMAaTHYECKUX CIIOCOOHOCTEH.
B npeomemmnom nanpasnenuu:

® OBIQJICHHE MAaTeMaTHYeCKUMHU 3HAHMSIMH M YMEHHSMH, HEOOXOAMMBIMHU JUIS TPOAOJIKEHHS
o0yueHHUsT B 00IIe00pa30BATENBHBIX YUPESKICHUSIX, MU3YyUYCHHE CMEXKHBIX NUCIUIUIMH, MPUMEHEHHS B
MOBCETHEBHOM KH3HU;

e co3gaHue (yHIaMeHTa I MareMaTudyeckoro pa3BUTHs, (OPMUPOBAHHS MEXAHU3MOB
MBIINIJICHUS, XapaKTCPHBIX AJIA MaTreMaTH4eCKOH JCATCIIbHOCTH.
B memanpeomemnom nanpagnenuu:

e (opmupoBaHHME TPEACTABICHUN O MaTeMaTUKE KAaK YacTH OOIIEYEeIOBEYECKON KYIBTYpPHI, O
SHaAYMMOCTH MAaTCMAaTUKW B Pa3BUTUN HUBUJIN3AIUHA 1 COBPEMCHHOI'O 06HI€CTB3;

® DA3BUTHUC HpeﬂCTaBJIeHI/Iﬁ O MaTr€MaTHKE KakK (1)0pMe onmucaHusas MW MCETOAC ITO3HAHUA
HeﬁCTBHTeHBHOCTH, CO3daHuUC YCJIOBI/Iﬁ JJIsA HpI/I06peTeHI/ISI NEPBOHAYAIBHOT'O OIIbITA MATEMATHYCCKOT'O
MOJICTTUPOBAHNS;

e (opMupoBaHue OOMIMX CHOCOOOB HHTEUIEKTYaJIbHOM JEATEIbHOCTH, XapaKTepHbIX JUIs
Mar€MaTuK W ABJIAIOIINXCS OCHOBOM T03HABaTEIHHOMN KYyJIbTYpPbl, 3HAYMMBIX JIS PA3JIMYHBIX C(i)ep
YeJI0BEUECKOM JesITeIbHOCTH.



Lenvio usyuenus Kypca aneebpuvl u Haual mamemamuieckoz2o ananusa 6 10 knacce agnsemcs:
e copMUpOBaTh MPAKTHUECKNE HABBIKHM BBITOJHEHUS YCTHBIX, TMCHbMEHHBIX, HHCTPYMEHTAJIBHBIX
BBIYHMCIICHH, Pa3BUTh BBIYUCIUTEIBHYIO KYJIBTYPY;
® OBJAJETh CHMBOJHMYECKHM SI3bIKOM  aireOpel, BbIpaboTaTth  (OpMaJIbHO-ONEPAaTHBHbIE
anreOpanyeckue yMEHHMsT UM HAydUTbCid TMPUMEHSATh HX K PEHIeHHI0 MaTeMaTHYeCKHuX H
HEMaTeMaTHYECKUX 3a]1a4;
® IBYYHTh CBOCTBA W TpadUKd DJIEMEHTApHBIX (YHKIUH, HAYYUTHCS HCIOIH30BAThH
byHKIHOHATBHO-TpaduIeCcKre MPeACTaBICHUs AJIs OMMCAHUS U aHAJIM3a PEabHBIX 3aBUCUMOCTEH;
® pa3BUTh JIOTUYECKOE MBIIIJICHHE W PEYb — YMEHHS JIOTHUYECKH OOOCHOBBIBATH CY)KICHHMS,
MIPOBOJIUTh HECIIOKHBIE CHUCTEMaTHU3alluM, NPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, HCIIOIB30BaTh
pasii4Hble S3bIKM MaTeMaTHUKU (CIIOBECHBIM, CHMBOJMYECKUH, TrpaduuecKuid) A WILTIOCTPALUH,
MHTEpIIpeTaluy, apryMEeHTalluu 1 JI0Ka3aTelIbCTBA;
e cdhopMupoBaTh MPEICTaBICHNUS 00 U3YYaeMbIX MOHATUAX U METOJaX KaK BaKHEHIINX CPEelICTBaX
MaTeMaTH4ECKOI0 MOJIEITUPOBAHUS PEAJIbHBIX MPOLIECCOB U SBICHUIM.
[Ipu m3ydyeHnn Kypca MaTeMaTUKU Ha CTaplIed CTYNEHH MPOJOJIKAIOTCS U MOIY4aroT pa3BUTHE
coJeprKaTeNbHble TUHUM: «Anredpay, « DyHKunn», « YpaBHEHUS U HEPABEHCTBAY.

3anauu Kypca:

- COBEpILEHCTBOBATh MPAKTUYECKHE HABBIKU U BHIYUCIUTEIBHYIO KYIBTYPY;

- pa3BUBATh NMPEJCTABICHUS O YUCIIAX U POJIH BBIYMCICHUH B IPAKTHKE;

- OBIAJIETh CUMBOJIMYECKUM S3BIKOM aireOphl, BbIpaObOTaTh (HOpMabHO-ONEPATHBHBIE YMEHHS H
Hay4YHUTCS IPUMEHSTh UX K PELICHUIO 3a/1a4;

- W3YYUTbH CBOICTBA M rpa)MKU CTETICHHBIX, TIOKA3aTEbHBIX U JIOTapu(pMUIecKuX QyHKINH;

- pa3BUBaTh JIOTHYECKOE MBINUICHHE W pPEYb - YMEHHE JIOTHYECKH OOOCHOBBIBATH CYXKJICHHS,
NPUBOUTH IPUMEPHI U KOHTPIIPUMEPHL;

- pa3BUBaTh MHTEPEC K [TO3HABATEIILHON M TBOPYECKOM JIESATEIBHOCTH YUaIIUXCS;

- (hopMHUpPOBATH HABBIKM CAMOCTOSITETILHOM EATEILHOCTU Ha OCHOBE u(dhepeHuanu o0y4eHus;

- CIOCOOCTBOBAaTh MOATOTOBKE yYaIUXCS K JaJIbHEWIIEMY MPOJODKCHUIO 00pa30BaHMs MO JTHHUH
mkona-BY3.

B ocHOBe mporpaMMel J1exKaT MPUHIMIIEL SIUHCTBA, IPEEMCTBEHHOCTH, BApHATUBHOCTH,

cucteMHocTu. Kypce cTpouTcsi Ha MHIYKTUBHOW OCHOBE C IIPUBJICUEHUEM JIEYKTUBHBIX PACCYXKICHUH.
TeopeTnueckuii MaTepua Kypca U3J1araeTcsi Ha HalIAHO-UHTYUTUBHOM YPOBHE, MaTeMaTUYeCKUe
METO/Ibl U 3aKOHBI (POPMYIUPYIOTCS B BUJE IPABUII U TEOPEM.

B xone mzyueHwust anreOpsl M Haual MaTeMaTHUYECKOTO aHAJIM3a y4yallluecsl pa3BUBAIOT MPEICTaBICHUE
0 YHCIIE, OBJIJIEBAIOT CUMBOJIMYECKUM S3BIKOM aJIreOpbl, M3ydartoT CBOMCTBA U IrpaduKu QyHKIHIA,
OBJIa/ICBAIOT HABBIKAMH PELICHUS PA3IMYHBIX YPaBHEHUH, MPUOOPETAIOT OIBIT MOMCKA,
CUCTEMAaTHU3allMU U aHaJIn3a WH(OpPMAIIK, UCTIONB3Ys pa3HOOOpa3Hble HHOOPMALIMOHHBIE HICTOUHUKH.

Obwasn xapakmepucmuxa y4ebHo2o npeomema «Aneeopay

Maremarnueckoe 00pa3oBaHKE UTPAET BAKHYIO POJIb U B IPAKTUYECKOW, U B TyXOBHOU KU3HU
obmectBa. [IpakTHyeckas cTOpoHa CBsI3aHa C CO3AaHUEM U IPUMEHEHUEM MHCTPYMEHTapHUs,
HE0OXOMMOTI0 YEJIOBEKY B €ro MPOJYKTUBHON JESTENbHOCTH, JyXOBHAsl CTOPOHA — C
MHTEJUIEKTYaIbHbIM Pa3BUTHEM YeJIOBEKa, (POPMUPOBAHUEM XapaKTepa U 0OLIeH KyIbTypHl.

be3 koHKpeTHBIX 3HaHMII 10 areOpe U HauajgaM MaTeMaTHuyeCcKOro aHaJIN3a, 3aTPYIHEHO
NOHMMAaHNE IPUHLUIIOB YCTPONCTBA U MCIIOJI30BAHUS COBPEMEHHOM TEXHUKH, BOCIIPUSTHS U
UHTEPIpETANS Pa3HOOOPa3HOH COIMAaTbHON, SKOHOMUYECKOM, TOTUTHIECKOW HH(POPMALINH,
Mas103(p(PpeKTHBHA MMOBCEIHEBHAS MTPAKTUYECKast esTeIbHOCTh. KaXk1oMy uenoBeKy B CBOEH XKHU3HU
MPUXOTUTCS BBITIOJIHATH PAaCYEThl, YUTATh HH()OPMAIIHIO, TIPEACTABICHHYIO B BUZE TAOJHII, IUATPaMM,



rpaduKoOB, TOHUMATh BEPOSITHOCTHBIN XapaKTep CIyYaHBIX COOBITHI, COCTABIISITh HECIOKHBIC
QITOPUTMBI U JIp.

N3yuenne 1aHHOTO Kypca 3aBepliiaeT (OopMHUPOBAHUE LIEHHOCTHO-CMBICIIOBBIX YCTAHOBOK U
OpPHEHTAINI yJaluxcsi B OTHONICHUH MaTeMaTHIeCKUX 3HAHUW U TPOOJIEM UX MCIIOJIh30BaHUS B paMKax
cpeanero obuero odpazosanus. Kypce criocodcTByeT (popMuUpoBaHHIO yMEHUS BUIETh U TOHUMATh MX
3HAYUMOCTB JIJISI K&KIOTO YEIIOBeKa HE3aBUCHUMO OT €T0 MPOPeCCHOHATLHON ACITETbHOCTH; YMEHUS
pa3nuyaTh (GaKThl U OLIEHKH, CPABHUBATH OIICHOUHBIE BHIBOJIBI, BUJIETh UX CBSI3b C KPUTEPHUSMHU OLIEHOK U
CBA3b KPUTEPHUEB C ONPEAECIEHHON CHCTEMON IEHHOCTEN.

be3 6a30Boit MaTeMaTHUeCKON MOATOTOBKYA HEBO3MOYKHA ITOCTAHOBKA 00pa30BaHUs
COBPEMEHHOTO YeJIOBeKa. B mIkoie Maremarnka CIy)KHUT OTIOPHBIM MTPEAMETOM ISl H3YYEeHHUST CMEXHBIX
JUCLUUIUIMH. PeanbHOi He0OXOAMMOCTBIO B HAIIM JHU CTAHOBUTCS HENPEPHIBHOE 00pa3oBaHKe, YTO
TpeOyeT MOTHOIICHHOM 0a30BOi 00111€00pa30BaTeIbLHOM MOATOTOBKH, B TOM YHCJIE 110 anredpe u
HayajgaM MaTeMaTUYeCKOro aHalln3a.

OOyuenne anreOpe U HaYaIaM MaTeMaTHIeCcKOTO aHaIN3a Ja&T BOBMOXXHOCTh pa3BUBATh y
yUaluxcs TOUHYI0, JAKOHUYHYIO U MH()OPMATUBHYIO pedb, yMEHUE OTOMpATh Hauboee MoIX0AAIIne
SI3BIKOBBIC (B YaCTHOCTH, CHMBOJIMYECKHE, TpadUUECKHE) CPENICTBA, TO €CTh CIOCOOCTBYET
(bopMUPOBAHUIO KOMMYHUKATUBHON KYJIBTYphI, B TOM YHCIIE — YMEHHIO SICHO, JIOTUYHO, TOYHO U
MOCTIETOBATENLHO M3JIaraTb CBOIO TOYKY 3PSHHUS, HCIIOIb30BATh SI3BIKOBBIE CPENICTBA, a/ICKBATHBIE
obcyxxaaemoi mpoodneme.

JlanpHeiiee pa3BuTHE TPUOOPETYT U MMO3HABATEIbHBIC ICUCTBUS. YYaluecs TIy0oyKe 0CO3HAIOT
OCHOBHBIE 0COOEHHOCTH MaTeMaTHKH Kak (POPMBI YeJTOBEUECKOTO MO3HAHMUS, HAYYHOTO METO/1a
TIO3HAHUS TIPUPOJIBI, @ TAKIKE BOBMOXHOHN cpephl U TPaHUIIBI €€ TPUMEHEHHSL.

Maremarndeckoe oOpa3oBaHHe BHOCUT CBOM BKJIaJ B ((OPMHPOBAHUE OOLIEH KyabTYpHI
yenoBeka. HeoOX0MMMBIMI KOMITOHEHTaMH OOIIEeH KyIBTYPHI SBISFOTCS 00IIIee 3HAKOMCTBO C METOJIaMH
MO3HAHUS IEHCTBUTEIBHOCTH, MPEACTABICHHUS O METOaX MAaTEMATHKH, UX OTIUYHIX OT METOOB
€CTECTBEHHBIX M TYMaHHUTAPHBIX HAayK, 00 0COOEHHOCTSIX MPUMEHEHHS MAaTEMAaTHKH JIJIST PEIICHUS
NPUKIIAJHBIX 33/1a4. VM3yueHne MaTeMaTHKHU CIIOCOOCTBYET 3CTETHYECKOMY BOCIIUTAHHUIO YEJIOBEKa,
MOHUMAHHIO KPACOTHI M M3SIIECTBA MATEMAaTHICCKUX PACCYKICHUIH.

B pesynbrare neneHanpaBieHHONH y4eOHON AeITeNbHOCTH, OCYILIECTBIIEMON B hopMax
y4eOHOTO UCCIIeI0OBaHUs, YI€OHOTO IPOEKTA, MOTYYUT JAIbHEHIIee pa3BUTHE CIIOCOOHOCTH K
UH(POPMALTMOHHO-TIOUCKOBOH IESATETLHOCTH: CAMOCTOATEILHOMY OTOOpY HCTOUHMKOB MH(OPMAINH B
COOTBETCTBHUH C TIOCTABJICHHBIMH IIETISIMH U 3a7]adaMH. Y Yalluecsl Hay4darcsi CHCTEMaTU3NpOBaTh
UHGOPMAITUIO TI0 3a/IaHHBIM MIPU3HAKAM, KPUTUYECKH OIICHUBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO.
Nzyuenue kypca Oynet cmocoOcTBOBaTh pa3BuThio MKT-KOMIIETEHTHOCTH yYaIIHXCsl.

[Tonyuut nanpHeiiiee pa3BUTHE CIOCOOHOCTh K CAMOOPTaHU3ALIUU ¥ CaMOPET YIISIIHH.
VYyamuecs mosyyaT ONbIT YCIEITHON, [IEJIEHaPaBIeHHON U pe3yJIbTaTUBHON y4eOHO-
npodeCcCHOHATBHON AEATENbHOCTH; OCBOSIT Ha IPAKTUUYECKOM YPOBHE YMEHHE TIAHUPOBATH CBOIO
NEeSITETTHHOCTH M YIIPABISATH €10 BO BPEMEHH; NCTIONIB30BaTh PECYPCHBIE BO3MOKHOCTH JIJIS IOCTHIKCHHUS
1eJIel; OCyIIeCTBIATh BHIOOP KOHCTPYKTUBHBIX CTPATErHid B TPYAHBIX CUTYaIUsIX; CAMOCTOSATEIBHO
pearn30BbIBaTh, KOHTPOJIUPOBATH M OCYIIECTBISITh KOPPEKIINIO YIeOHOW U MO3HABATEIIBHOM
JeSITeIbHOCTH HAa OCHOBE MPEBAPUTEIHHOTO IJIAHUPOBAHUS U 00pAaTHOM CBSI3H, MOTYy4aeMOi OT
MIe/IaroTOB.

ConepxaresbHOM OCHOBOM U TNIaBHBIM CPEICTBOM (POPMHUPOBAHUS U PA3BUTHS BCEX YKa3aHHBIX
CITOCOOHOCTEM CITy’KaT IeJIeHapaBIeHHbBIN 0TOOp y4eOHOro MaTepuaia, KOTOpbIi BeAETCS Ha OCHOBE
MIPUHIIUIIOB HAYYHOCTH U (PyHIaMEHTaIbHOCTH, UCTOPHU3MA, TOCTYIMHOCTH U HEMPEPHIBHOCTH,
[EIOCTHOCTH U CHCTEMHOCTH MaTeMaTHUECKOTO 0Opa30BaHMUs, €TO CBSI3U C TEXHUKOH, TEXHOJOTHEH,
KHU3HBIO.

ConepxaHre MaTeMaTHIecKoro 00pa3oBaHus B CpeAHEHN IIKoje (GopMupyercs Ha OCHOBE
(byHIaMEHTAIBHOTO si/Ipa IIKOJIBHOTO MaTeMaTH4eCcKoro o0pazoBaHus. B mporpaMme oHO NpeACTaBICHO
B BUJIC COBOKYITHOCTH COEPIKATEIBHBIX Pa3/IeIOB, KOHKPETUIUPYIOIINX COOTBETCTBYIOIINE OJIOKH
(byHIaMEHTaILHOTO si/Ipa MPUMEHUTENBHO K cpefnelt mkone. [lporpaMmMa pernaMeHTHpyeT 00beM
Mmarepuaia, 00s3aTeIbHOTO IS U3yYSHHS B CPEIHEH IIKOJIe, a TAKXKE TAeT MPUMEPHOE €T0
pacnpeaenenue mexay 10-11 knaccamu.



ConeprkaHrue MaTeMaTHYeCKOTO 00pa30BaHUs B CPEAHEH LIKOJIE BKITFOUAET CIEAYIONINE pa3eiibl:
anreOpa, QyHKIMH, Hadala MaTeMaTHIECKOTO aHAJIN3a, BEPOSTHOCTh U CTATUCTHKA, TEOMETPHS.
CozeprkaHue KaxJI0TO U3 3TUX Pa3JElI0B pa3BOPAYMBAETCS B COIEPKATEIbHO-METOUUYECKYIO JTUHUIO,
MTPOHM3BIBAIOIIYIO BCE OCHOBHBIE Pa3/Ielibl COACPKaHUS MaTEMaTHIECKOTO0 00pa30BaHuUs Ha JaHHOU
CTYIIEHU OOYYCHHUSI.

Coneprkanue pasaena «Anredpay CIyKAT 0a30i I JadbHEHIIIET0 N3yUYeHHs] YIAITUMUCS
MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO WX JTIOTUIECKOTO MBIIIEHHUS, POPMUPOBAHUIO YMEHUS
IMMOJIB30BaTbCA AJITOPUTMAMH, a4 TaAKKC an/I06peTeHmo MPAKTUYCCKHNX HABBLIKOB, HGO6XO}11/IMBIX B
MOBCEHEBHOM KU3HU. 3aBEPILICHUE YUCIOBOW JTUHUU: CUCTEMATU3ALIMSI CBEICHHUM O JeHCTBUTEIbHBIX
YucIax, 0 KOMIUIEKCHBIX YUCIaX, 00JIee CIOKHBIC BOMTPOCH apuMETUKH: anroput™ EBKinma, ocHOBHAS
TeopeMa apumMeTuku. S3bIK anreOphl NOAUYEPKUBACT 3HAUCHNE MAaTEMATUKH KaK SI3bIKa JIJIS1 TIOCTPOCHHUS
MaTeMaTH4YeCKUX MOJIEIeH MPOLIecCOB U SIBICHUHN peaibHOro Mupa. B 3anaun nzydenus anreOpbl BXOISAT
TaK)Ke pa3BUTHE alITOPUTMUYECKOTO MBIIIUICHUS, HEOOXOAMMOT0, B YACTHOCTH, JJIsi YCBOGHUS Kypca
nH(GOPMATHKH, OBJIAJIEHUS] HABbIKAMH J€TYKTUBHBIX paccyxkaeHuil. [Ipeodpa3oBanne CUMBOIBHBIX
¢dbopM BHOCHT crieliu(pUIeCKUil BKIAJ B Pa3BUTHE BOOOPAKEHUS YUAIIUXCS, UX CIIOCOOHOCTEH K
MaTeMaTH4YeCKOMY TBOpUECTBY. B cpenHell mikosie Marepuan rpynnupyercs BOKpYr npeoOpa3oBaHus
UPpaAIlMOHATFHBIX, IOKA3aTENbHBIX, TOTapU(OMUYECKUX U TPUTOHOMETPUUECKHUX BBIPAKCHUN.

Pazgen «IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA YYEBHOTI'O IIPE/IMETA»

B pesynemame usyuenua Kypca anzedpvt u hawan mamemamuueckozo amanuza 10 knacca na
0a3060m ypoene yuaujuecs 00a)4CHbL 3HAMb/NOHUMAMD

- 3HAYCHHE MaTeMATUYECKOM HAyKd ISl pElIeHUs 3aJady, BO3HUKIIUX B TEOPUU M IPAKTHUKE;
PUMEHEHHE MaTeMaTHUYECKUX METOA0B K aHAJIU3y U MCCIIEJOBAHUIO MPOLIECCOB B OOIIECTBE;

- WJIeU PACUIMPEHHUs YHCIOBBIX MHOXKECTB KaK Croco0a MOCTPOEHHUS HOBOIO MaTeMaTHYEeCKOIro
anrnapara Jyisl pelIeHNs IPaKTUUECKUX 3aad U BHYTPEHHMX 3a7]a4 MaTeMaTHKU;

- 3HAYCHHE MJIeH, METO/IOB U PE3YJbTaTOB alreOpbl U MaTEMATUUYECKOTO aHaIK3a JUIsl OCTPOCHUS
MOJIEJIEN PEAJIBHBIX IIPOLIECCOB U CUTYaLlU;

- pOJb AaKCHOMAaTUKU B MaTeMAaTUKE; BO3MOXKHOCTb IOCTPOEHHUS MaTeMaTH4YEeCKUX TEOpHil Ha
aKCMOMaTH4YECKOM OCHOBE;

- IIUPOTY ¥ OIPaHUYEHHOCTh MPUMEHEHUSI MaTeMaTHYeCKUX METO/IOB K aHAJINU3Y M HUCCIIEIOBAHUIO
IPOLIECCOB U SBJICHUN B PUPOJIE U OOIIECTBE;

- YHUBEpPCAJbHBIM XapakTep 3aKOHOB JIOTUKH MaTeMaTHUYECKHX DPACCYKICHHH, UX MPUMEHUMOCTHU
BO BCEX 00JIACTIX 4eJI0BEUECKON ACATENbHOCTH;

- BEpOSTHOCTHBIM XapakTep pazIUdHbIX [IPOLECCOB OKPYKAIOLIET0 MHUpA.

B pesynomame usyuenusn Kypca anzebpvl u nauan mamemamuyeckozo ananusa 10 knacca na

0a3060Mm yposHe yuaujuecs 00NHCHbL yMENb:

- BBINOJHATh apuU(MeTHUYecKHe AECUCTBUS, HAXOAUTh 3HAYEHUE KOPHS, CTENEHU C PALMOHAIbHBIM
1oKasareliem, Jorapudma, UCTIONb3ys IPU HEOOXOIUMOCTH BHIYUCIUTEIbHbBIE YCTPOUCTBRA,

- BBIUMCIIATH 3HAUEHMsI UHUCIOBBIX M OYKBEHHBIX BBIPAXKEHUH, OCYLIECTBIAS HEOOXOIUMbIE
MOZICTAaHOBKH U IpeoOpa30BaHus;

- CTpOMTb IrpadMKu U3YYEHHBIX (QYHKIMH U ONpeNensTh UX CBOICTBA;

- HCCIIeIoBaTh B MPOCTEUIIMX cly4asX (YHKIMM Ha MOHOTOHHOCTH, HaXOAWTh HauOOJbIIEE H
HalMEHblllee 3HaueHus (QYHKUUH, CTPOUTh TIpaduKd C  HUCIOJIB30BAaHMEM  ammapara
MaTEMaTUYECKOIO aHAJIN3a;

- pewarth palUOHaJIbHBIE, IOKa3aTebHble, JIOrapu(dMUUYECKHUEe YypaBHEHHMS M HUX HpOCTeHlIMe
CHCTEMBI ypaBHEHHH, HCIIONb3Ysl CBOUCTBA (PyHKIMIA U UX rpaduKoB;

- JIOKa3bIBaTb HECJIOXHbBIC HEPABEHCTBA;

- pelarb TEKCTOBBIC 3a1a4U C IIOMOIIBI0 YPABHEHUN U HEPABEHCTB;

- pewarb npocTellnre KOMOMHATOPHBIE 3a/lauy; BBIYMCIATh B MPOCTEHIINX CIy4asX BEPOSTHOCTb
COOBITHI Ha OCHOBE ITOJICUETA YUCIIA UCXO/I0B;



- AHAJIU3UPOBATE YUCIIOBBIC JTAaHHBIC, MPCACTABJICHHLIC B BHUHAC JHArpaMM, Fpa(I)I/IKOB u
MH(GOPMAIUIO CTATUCTUYECKOTO XapaKTepa;

- HUCIIOJIB30BaThb HpI/I06peTCHHbIC 3HAaHUS U YMCHUS B HpaKTquCKOﬁ ACATCIIPHOCTHU, B TOM YHCIIC
JJI pCIICHUA (I)I/IBI/I‘ICCKI/IX U COUAJIBHO-2KOHOMUYCCKHUX 3aJ1a4.

VYueHUK TOJDKEeH BIIAJIETh KOMIICTCHITUSIMU: YIE€OHO-T03HABATEIbHOM, IIEHHOCTHO-OPHUEHTHPOBOUYHOM,
pedIieKCUBHON, KOMMYHUKAaTUBHOM, HH(GOPMAITMOHHOM, COITMATEHO-TPY

Ommcanue Mecrta yqe6Horo nmpeamMeTa «Aﬂre6pa M Ha4dajia a”Hajin3a» B y‘le6HOM IJIaHe

B cootBercTBUU ¢ ba3ucHbIM y4eOHBIM MJIaHOM, HA U3yYeHHE aJIreOpbl U HaYal MaTeMaTHIeCKOTO
aHaju3a Ha 0a30BoM ypoBHe B 10 kiacce oTBomuTcs 3 y4eOHBIX Yaca B HEACNI0, 4To cocTamiseT 105

4acCoB 3a Iof.

Paznen: « COAEP)KAHUE YYEBHOI'O TIPEJMETA)>

1. Cmpvkmvypa kypca

Ne n/n Ha3zeanue pazoena, 2nagot (memot) Konuuecmeo uacoe

1 I'maBa 1. Anre6pa 7-9 kiaccoB (IOBTOpEHUE) 6

I'maBa IV. CreneHn ¢ IENCTBUTEILHBIM 11
2 II0KAa3aTeJIeM.

I'maBa V. Crenennas GyHKims 13
2

I'maBa VI. [loka3zarenvHas GpyHKIHs 10
3

I'maBa VII. Jlorapudmuueckast pyHKIus 15
4

I'maBa VIII. Tpuronomerpuueckue Gopmysbl 24
5

I'maBa IX. TpuroHomeTpudeckrue ypaBHEHUS 20
6

[ToBTOpEHUE 6
7

Uroro 105

1.1.Ucnonvzosanue pesepsa vuebHo20 8pemeru

Ha usyuenue xypca orBonutcs 105 gacos, 3a rox 100 yacos, 4 yaca BeIlaiaeT Ha Mpa3gHUYHBIC THU -
24 despais, 9 mapra, 4mas u 11 mas. M3yuenrne MaTepualia miaIaHUPYETCs IPOUTH 3a CUET YPOKOB
MTOBTOPEHUSI.

2.0cHosHoe _codepoicanue no memam.

I'maBa 1. Aareopa 7-9 kiaccoB (moBropenue) (6 1)

UucnoBele W OyKBEHHBIC BBIPOKCHHS. YNPOIICHUE BBhIpaXeHUH. YpaBHeHUs. CHCTEMBbI
ypaBHeHmid. HepaBeHcTBa. DneMeHTapHbIe (DyHKINU.



I'maBa IV. Crenensb ¢ aeiicTBUTEeIbHBIM NOKa3aTesaeM (11 )

Lenbie u panuoHanbHble uucna. JlelcTBuTenbHblE 4YHcia. beckoHeyHo —yObIBaromas
reomeTpuyeckas mnporpeccus. ApudMeTHyecKuil KOpeHb HarypajdbHOW creneHu. CreneHb cC
palMoOHaIbHBIM U IEHCTBUTEIBHBIM IIOKA3aTEISAMHU.

OcHoBHbIE 1enH: (GOPMHUPOBAHHE MPEACTABIECHUN O HATypalbHbIX, LEJBIX 4YHUCIaX, O MpPU3HAKAX
JEIMMOCTH, IIPOCTBIX U COCTABHBIX YMCIIAX, O PALMOHAJIBHBIX YUCIAX, O NEPUONE, O NMEPUOANUECKON
Ipobu, O JEHCTBUTENBHBIX 4YHCIIAaX, 00 HPpaLMOHAIBHBIX YHCIaX, O OECKOHEYHOW JEeCATHUYHOMN
HNepuoUeckoi ApoOu, O MoAyle IeHCTBUTENBHOrO 4YMcia; (OpPMUPOBAHHE YMEHUH OIpeNesiTh
OECKOHEYHO YOBIBAIOIIYI0 TEOMETPUUECKYIO MPOTPECCHUI0, BEIYUCIATH MO (GOpMysie CyMMy OE€CKOHEUHO
yOBIBaIOIIEH T€OMETPUYECKON MPOrpeccuy; OBIAJACHUE YMEHUEM H3BIICUEHUS KOpHsS N-U CTENeHHu U
MIPUMEHEHNE CBOMCTB apu(pMETHUECKOTO KOPHS HATYpaJbHOM CTENEeHU; OBJIaIeHHE HaBbIKaMU pPEIICHUS
VPPALMOHAIILHBIX YPAaBHEHUH, UCIIONIB3YSl PAa3INYHbIE METO/BI PEIIECHUS UPPALMOHAIbHBIX YPABHEHUN U

CBOJCTB CTENEHHU C JIIOOBIM OCJIOYHCIICHHBIM ITOKA3aTCJICM.

No Paznen 3HaThb YMeTh
mporpamMmmsl/
TEMa ypOoKa
4. Crenennp ¢ | IoHATHE MIPUBOJIUTH MMPUMEPBI, ONPEICIATH TOHATHS, TIOJOUPATH
AeHCTBUTENb- | PAllUOHATIHLHOTO apryMeHTHhI, (POPMYIUPOBATH BHIBOJIBI, TPUBOAHTH
HBIM qpciia, 06 CKOHEYHOM JIOKA3aTeIbCTBA, Pa3BEPHYTO 000CHOBHIBAThH CYXICHUS;
MmoKa3aTeJeM | JeCATUYHOM MPENICTABISITh OECKOHEYHYIO MTEPHOANYECKYIO APOOh B
(11 v) MepUOANYECKON BHJI¢ OOBIKHOBEHHOM JIPOOH; HAXOAUTh CYMMY

IpoOwu; onpeesieHne
KOPHS -1 CTETICHH,
€T0 CBOMCTBA;
CBOWCTBA CTETICHU C
palMOHAIBLHBIM
NIOKa3aTelieM;

0ECKOHEYHO YOBIBAIOIIECH reOMETPHUUECKON POTPECCUH;
BBITIOJIHSATH MPE00Pa30BaHuUs BEIPAXKEHHI, COAEPKAIINX
pajuKaisl; pemars IpoCTeHIINe ypaBHEHUS,
coJieprKalliie KOPHH I1-if CTENeH!; HAXOUTh 3HAYCHUSI
CTEINICHHU C PALMOHAIBHBIM [TOKa3aTeIeM. C
PALOHATIBHBIM [IOKA3aTeIIeM.

I'maBa V. Crenennas ¢pynkuus (13 u)

Crenennast ¢ynkuusi, e€ cBolicTBa M Tpaduk. PaBHOCWIBHBIE YpaBHEHHS W HEPABEHCTBA.
HppammoHanbHble ypaBHEHUS.

OcHoBHBIE 11eNU: (POPMHUPOBAHUE TPENCTABICHUI O CTENIEHHON (YHKIIMH, O MOHOTOHHOW (DYHKIIWH;
(dopMupoBaHNEe YMEHHI BBHINOJIHATH NMpeoOpa3oBaHWE TAHHOTO YPaBHEHHS B ypaBHEHHE- CIIEJICTBHE,
pacupeHust 00JacTy ONpeeeHus, TPOBEPKH KOPHEH; OBJIa/IeHNEe YMEHHEM peliaTh UPPallOHAIbHBIC
ypaBHEHUSI METO/IOM BO3BEICHMS B KBaJpaT 0OEMX YacTell ypaBHEHUs, MPOBEPKU KOPHEH ypaBHEHHS;

BBIMIOJIHATh ~ PaBHOCHWJIbHBIE  TPeoOpa3oBaHUsl  YpaBHEHUS W ONpPENeNATh  HEPaBHOCHIbHBIC
npeoOpa30BaHusl ypaBHEHHUSL.
Ne Paznen 3HaTh YMeTb
pOTpaMMBbl/
TeMa ypoka
5. | CremenHasi | cBO¥iCTBa QyHKIMIL; CXeMY | CTPOUTH rpaUKU CTENCHHBIX QYHKIUIA pU
dyHknus MCCIENOBARNA QYHKUMHA] | pyas g ppX 3HAYCHUSX [TOKA3ATEIs; HCCICI0BATD
(13 4) OUPEACIICHIE CTENEHHON | hyrKIHIO IO cXeMe (OTMCHIBATE CBOMCTBA (YHKIIHH,

(yHKIMY; TTOHATHE
HppanMoOHATIEHO
ypaBHEHUS,

HaXOAUTh HAMOOJbIINE U HAMMEHBIIINE 3HAYCHHUS );
pemars NpoCcTEeNINe YpaBHEHNS M HEPABEHCTBA
CTaHJAPTHBIMU METOAAMU; U300paxkaTh MHOKECTBO
pelIeHU HEPABEHCTB C OJHOM MEPEMEHHON; IPUBOIUTH
IpUMeEpPbI, 000CHOBBIBATH CYXKACHUS, IO0UPATh
apryMeHThl, (POpMyIupOBaTh BHIBO/IbI; pelIaTh
panMoHaIbHbIe YPAaBHEHUS, IPUMEHsS (OPMYIIbI
COKPAILICHHOIO YMHOXKEHHS IIPU UX YIPOIIECHUU;




penIaTs upparroHaIbHbIe yPaBHEHUS; COCTABISATh
MaTeMaTHIeCKUe MOJIENI PeabHbIX CHUTYallui; 1aBaTh
OLIeHKY uH(popMaIuu, hakram, Iporecca, OnpeIesTh
UX aKTyaJIbHOCTb.

I'naBa VI. Iloka3zarenbHas ¢pynknus (10 1)

[Toka3zarenbHas QyHkus, e€ cBoiictBa M rpaduk. [lokasarenbHble ypaBHeHMs. llokazaTenbHble
HepaBeHcTBa. CHCTeMBI ITOKa3aTeNIbHBIX YPABHEHUN 1 HEPABEHCTB.

OcHOBHBIE 11eNTU: (OPMUPOBAHHUE MOHATUI O MOKa3aTeabHON (QYHKIMH, O CTETIEHU C MPOU3BOIbHBIM
JeMCTBUTENFHBIM TIOKa3aTeleM, O CBOWMCTBaX IMOKa3zaTenbHON (yHKIMU, O Tpaduke (YHKIUH, O
CUMMETPUM OTHOCHUTEIBHO OCH OpAUHAT, 00 OKCHOHEHTe; (OPMHUPOBAHHE YMEHMs pelarhb
IIOKA3aTEIbHbIC YPABHEHUS Pa3jIW4YHBIMM METOJAMU: YPABHUBAHHUEM IIOKAa3aTelieil, BBEJCHUEM HOBOMU
IIEPEMEHHOM; OBJIQJICHUE YMEHHMEM pellaTh I10Ka3aTeJIbHbIE HEPAaBEHCTBA DPA3NIMYHBIMH METOJAaMH,
UCIIONIb3Ysl CBOWMCTBA PAaBHOCWIBHOCTH HEPABEHCTB; OBJIAJCHHE HAaBBIKAMU pELICHUS CHUCTEM
MIOKA3aTEJIbHBIX YPAaBHEHUI Y HEPABEHCTB METOIOM 3aMEHBI [IEPEMEHHBIX, METOIOM MTOJCTAaHOBKH.

(10 )

CBOICTBa; METO/IBI
pelieHus
MoKa3aTeNlbHbIX
ypaBHEHHH U
HEPaBEHCTB U UX

Ne Pasznen 3HaThb YMeTb
pOTpaMMbl/
TeMa ypoka
6. Iloka3zaresbH | ompeneneHne OIpe/eNATh 3HAUEHUs NIO0Ka3aTeaIbHOU (QYyHKIUH 110
as yHKnus | [1OKa3aTCIBHOU 3HAUEHHIO €¢ apryMEHTa IIPU PAa3IUYHBIX crIocobax
(hyHKINHT 1 e¢

3a/1aHusl QYHKIMK; CTPOUTH TpaduK MOKa3aTeIbHOM
(GyHKLMY; TPOBOIUTH OMHMCAHUE CBOMCTB (PyHKIIMU;
UCIIOJIB30BaTh rpauk nokasareabHOU (GyHKIUH JUIs
peleHus ypaBHEHUH U HEPABEHCTB IpapuuecKum
METOZIOM; pelIaTh MPOCTEUIINE T0Ka3aTeIbHbIE YpaBHe-

CUCTEM;
’ HUSA U UX CUCTCMBI, pCHIATH IMTOKA3AaTCIIbHBIC YPABHCHUA,

MIPUMEHSIST KOMOMHAITUIO HECKOIBKUX aJITOPUTMOB;
peuarb NpocTerme noka3aTelbHble HEPAaBEHCTBA U UX
CHUCTEMBI; PEIlIaTh MOKa3aTeIbHbIC HEPABEHCTBA,
MPUMEHSISI KOMOWHAITUIO HECKOJIBKUX allTOPUTMOB;
CaMOCTOSITEJIbHO UCKATh U OTOUPATh HEOOXOIUMYIO JIJIs
pelieHns yueOHbIX 3a1a4 HH()OPMAIIKIO; IPEIBUIETh
BO3MOJKHBIE ITOCJICACTBHS CBOUX JICHCTBUM.

I'maBa VII. Jlorapugmuueckas pynkuus (15 4)

Jlorapugmel. CpoiicTBa jorapudmos. [lecaTuunble U HaTypajdbHble Jorapudmel. Jlorapudmuueckas
byHkuus, e€ cBoiicta u rpaduk. Jlorapupmuueckue ypapHenus. Jlorapupmuyeckre HepaBeHCTBA.

OcHoBHBIE 11eNU: POpPMUPOBaHKE MPEACTABICHUH 0 Jlorapudme, 06 OCHOBaHUHM Jorapudma, o
JorapupMUpoBaHUH, O JTECATUYHOM JIoTapudme, 0 HaTypaibHOM Jorapudme, o hopMmysie nepexoga oT
noraprdma ¢ 0HIM OCHOBaHHMEM K JIOrapu(My C APYTUM OCHOBaHUEM; (OPMHUPOBAHHE YMEHHS
MPUMEHSTH CBOMCTBA JIorapu(MoB: Jorapudm npousBeeHus, Jorapudm 4acTHOTO, Jorapudm creneHu,
IpU YIPOIIEHUH BBIPAKEHUH, COJlepKAIUX JOrapu(Mbl; OBIaIeHIEe YMEHUEM pelaTh
JorapuMHuyUecKre ypaBHEHHUS; IEPEX0/Isl K pABHOCHIIBHOMY JOrapu(MUYECKOMY YPaBHEHHIO, METO]
MOTEHLIUPOBAHUS, METO/l BBEICHUS HOBOI MIEPEMEHHOM, OBJIaJICHUE HAaBbIKAMH PELICHHUS
Jorapu(pMuUECcKUX HEPaBEHCTB.

Ne Pasznen 3HaTh VYMeTn
IpOrpaMMbl/

TeMa ypoka




JorapugmoB; popmyny
niepexo/ia; onpe/ecHue
JorapupmMuIeCcKon
(GYHKIIMU U €€ CBOMCTBA;
MIOHSATHE
Jorapu(pMUIECKOTO
YpaBHEHHS U HEPABEHCTBA;
METObI PEeLICHNUS JIOTapH-
(MHUECKUX YpaBHEHHIA;
QITOPUTM DEIICHHS JIOTapH-
(MHUECKHUX HEPABEHCTB;

7. | Jlorapu¢mu- | noHsATHE Jorapudma, YCTaHABJIUBATh CBS3b MEXIY CTEIIEHBIO U
yecKasi OCHOBHOE norapupMom; BEIYUCIATH Jorapudm yucia mno
(yHKIUA JorapupmMuIecKoe OIpEAEIIEHUIO; IPUMEHATH CBOMCTBA

(15 9) TOXKJIECTBO 1 CBOMCTBA norapu(MoB; BBIpaXaTh TaHHBIN JOrapupm

4yepes ACCATUYHBIN U HaTypaslbHbIi;
HNPUMEHSATH ONpeJieNeHue JorapupmMuuecKkon
(byHKIMH, €€ CBOMCTBA B 3aBUCUMOCTH OT
OCHOBAHMS; ONPENeNATh 3HaueHUEe (PYHKLUU 110
3HAYEHMIO apIyMEHTA MPU Pa3IndHbIX
crocobax 3amanusi GyHKIUH; PEIIaTh
NpOCTeHIIe JorapuPpMUIECKue ypaBHEHUs,
UX CHCTEMBI; IPUMEHSATh Pa3IM4HbIE METOBI
JUISL peUIeHuUs JToTapu(PMUIECKUX YpaBHEHUH;
pelars NpocTenIIe JorapupmMuIecKue
HEPABEHCTBA.

I'naBa VIII. Tpuronomerpudeckue gopmysl (24 1)

Panuannast mepa yria. [loBopoT Touku BOKpyr Hadaja koopauHar. OmpeneneHue cuHyca, KOCUHyca U
TaHI'eHca. 3HaKM CHUHYCa, KOCHMHYCa M TaHIEHCA. 3aBUCUMOCTb MEXAY CHHYCOM, KOCHHYCOM H
TaHT'€HCOM OJIHOT'O U TOTO ke yrya. Tpuronomerpuueckue Toxaecta. CuHyc, KOCHHYC U TAHTEHC YITIOB
o U o. DopMyIIbl CIIOKEHUS.. CHHYC, KOCUHYC U TaHT€HC JABOMHOrO yria.. @opMyssl npuseneHus. Cymma
U pa3HOCTh cuHycoB. CyMMa U pa3HOCTh KOCHHYCOB. & OcHoBHble 1eNU: (OPMHUPOBAHHE
MPEICTaBICHUN O paJMaHHON Mepe yIja, O MEepeBOJe PaJUaHHOW MEpHl B TPaJyCHYIO M HA00O0pOT,
rpayCHONl — B paJuaHHYIO; O YHCJIOBOH OKPY)KHOCTHM Ha KOOPIHMHATHOW IJIOCKOCTH; O CHHYCE,
KOCHHYCE, TAaHTeHCE, KOTAHIeHCe, UX CBOMCTBAX; O YETBEPTAX OKPYKHOCTH; (POPMHPOBAHUE YMEHHU
YIOPOIIATh TPUTOHOMETPUUYECKHUE BBIPAXKEHUS OJHOTO apryMeHTa; JOKa3bIBaTh TOXKIECTBA; BHINOIHSITH
npeoOpa3oBaHUE BBIPAKEHUH IMOCPEICTBOM TOXKJIECTBEHHBIX NpeoOpa3oBaHUil; OBIAJCHUE YMEHHEM
OpUMEHATh (OpMYJbl CHHYCa U KOCHHYyCa CyMMbl M Pa3HOCTH, (OpMysibl ABOWHOTO yria Maiis
YIPOILICHHUS BBIPAKCHUN; OBIIAQJCHUE HABBIKAMU HCIIOJIB30BaHUA (GOpPMYa NpuBEACHUS U (Hopmyl
npeoOpa3oBaHusi CyMMbI TPUTOHOMETPUYECKUX (QYHKIUN B IPOU3BE/ICHUE.

Ne Paznen 3HaTh VYMeTh
porpaMMbl/
TeMa ypoka
8. | TpuroHomeTpu- | MOHATHA CHHYCA, KOCHHYCa, BBIPAXKATh paJIMaHHYIO MEpy yIia B
yecKkue TaHTeHCa, KOTaHIeHCa . | rpamycax u Ha0OOPOT; BBIYKCIIATH CHHYC,
IIPOU3BOJIBHOIO YyIJia; pallaHHOU .
hopmy.bl : KOCHHYC, TAHT€HC U KOTAHT'€HC YIUIa;
MCPHI yIJId; KaK OIPCACIIATh
(24 9) SHAKH CHHYCA, KOCHHYCA UCIIONB3Ysl YUCIOBYIO OKPYKHOCTb

TaHTEeHCA MIPOCTOrO aPTYMEHTa 110
YETBEPTSIM; OCHOBHBIC
TPUTOHOMETPHIECKUE TOXKICCTBA;
JOKa3aTeIbCTBO OCHOBHBIX
TPUTOHOMETPUIECKUX TOIKICCTB;
(bopMyIIBl CHHYCA, KOCUHYCa
CYMMBI M Pa3HOCTH JBYX YIJIOB;
(bopMyIBl ABOWHOTO yIiIa; BRIBOJ
(dbopMyI IpUBEACHUS;

OIpeNENATh CHHYC, KOCUHYC, TAHTEHC,
KOTaHT€HC MMPOU3BOJIBHOTO YIJIa; ONPEAEIIATh
3HAaKU CUHYCa, KOCUHYCa, TAHTEHCA,
KOTaHT€HCA 110 YETBEPTSM; BBIIOIHITh
peoOpa3oBaHue MPOCTHIX
TPUTOHOMETPUUECKUX BBIPAKEHUM;
yIpOILaTh BBIPAXKEHUS C IPUMEHEHUEM
TPUTOHOMETPUYECKUX (POPMYIT; OOBSICHATH
M3yYEHHBIE MOJIOKEHUS] HA CAMOCTOSATEIBHO
mof00paHHBIX KOHKPETHBIX MPUMEpax;
paboTarh ¢ y4eOHHKOM, OTOUPATh U
CTPYKTYPHPOBATh MaTepUAJT; ITOJIb30BAThCS
SHUUKIIONEANEH, CIIPABOYHON JIUTEPATYPOH;
MPEABUAETh BO3MOKHBIE TIOCIIECTBUS CBOUX
JICHCTBUM.




I'maBa IX. Tpuronomerpuuyeckue ypasHenus (20 4)
VYpaBHeHHE cOs X = a. YpaBHEHHE sin X = a. YpaBHEHME tgX = a. PelieHue TpUTOHOMETPUUECKHUX
YpaBHEHUH.

OcHoBHbIE 11eTH: (HOPMUPOBAHKE TNPEJCTABICHUH O PELICHUH TPUTOHOMETPHUYECKUX YpaBHEHHMH Ha
YHUCIOBOM  OKPYXHOCTH, 00 apKKOCHMHYCE, apKCHHYC€, apKTaHI'€HCe, AapKKOTAHI€HCE YHCIa;
¢dbopMHpOBaHHE YMEHUN peIIeHUs MPOCTEUIINX TPUTOHOMETPUYECKUX YpaBHEHHUH, OIHOPOIHBIX
TPUTOHOMETPUUYECKUX YpPAaBHEHUW; OBJAJCHHE YMEHHEM pellaTh TPUTOHOMETPUYECKUE YpaBHEHMUS
METOZIOM BBEJCHUS HOBOM IEPEMEHHON, METOJIOM pA3JIOKEHUS HAa MHOXUTENU; pacUIMpeHue Hu
0000111eHIe CBEIEHUI O BUaX TPUTOHOMETPUUYECKUX YPABHEHUH.

Ne Paznen 3HaTh VYMmeTh
IpOrpaMMbl/
TeMa ypoka
9. | Tpuronomer- | onpeneiacHue pelaTh NpoCTENIINE TPUTOHOMETPUUECKUE
puYecKue apKKOCHHYCAa, apKCUHYCA, | YpaBHEHHUS IO popMyliaM; peliaTh KBaJpaTHbIE
YPaBHEHUS apKkTaHreHca u GopMylel | ypaBHEHHUSI OTHOCUTENBHO Sin, €os, tg u ctg;
(20 9) JUISL pEUICHUs NPOCTEHIINX | ONPEEsATh OAHOPOAHBIC YPABHEHHUS MEPBOMl 1
TPUTOHOMETPHUUECKUX BTOPOM CTENEHU U PEIIaTh UX M0 AITOPUTMY,
YpaBHEHUI; METOIbI CBOJISl K KBaJIpaTHBIM; IPUMEHSTH METO]T
peLieHus BBEJICHHsI HOBOM IIEPEMEHHOM, METOJI Pa3JI0KEHUS
TPUTOHOMETPUUYECKUX Ha MHOXHTEIHU MPU PEeIICHUU
YPaBHEHUU; TPUTOHOMETPHUUYECKUX YPAaBHECHUH;
apryMEeHTHPOBAaHO OTBEUaTh HA MMOCTABICHHBIC
BOIIPOCHI; OCMBICIIUBATh OIIMOKH U yCTPAHSTH UX;
CaMOCTOSITENIbHO UCKATh U OTOUPAThH
HEOOXOIMMYIO ISl pEeLICHUsT y4eOHBIX 3a/1a4
nH}OopMaIuIio.
HTorosoe noBropenue (6 1)
2.1. IlepeueHb KOHTPOIBHBIX PAOOT
InaBa Ne Tema
I'maBa 1. Anre6pa 7-9 xiaccos
(moBTOpEHME) 1
I'maBa IV. Crenenp Cc JEUCTBUTEIBHBIM "Konmponsnasa paboma Ne I no meme
MoKa3aTesneM. 1 «CmeneHns ¢ deilicmeumenbHbIM
nokazameinemy.
I'maBa V. Crenennast GyHKIUS *Konumponvnas paooma Ne 2 no meme
2 | «Cmenennan gpynkyusn»
I'maBa VI. [loka3zarenbHas ¢pyHKIUSA *Konmponvnas paooma Ne 3 no meme
3 | «llokazamenvuas ghyynkyusy
I'maBa VII. Jlorapudmudeckas GyHKIHS *Konumponvnaa paboma Ne 4 no meme
4 | «Jlozapugpmuueckan pynkyusny»
I'maa VIII. Tpuronomerpuueckue *Konumponvnaa paboma Ne 5 no meme
dhopmMyIbL 5 Tpuzonomempuueckue hpopmynni
I'maBa [X. Tpuronomerpuyeckue *Konmponvhasn paboma Ne 6 no meme
YpPaBHEHUS. 6 «Tpuzonomempuueckue ypasuenus
HrtoroBoe noBropeHue 7

BBIJICJICHHE OIIEHOYHBIX PaboT * ;KMPHBIM IPU(PTOM, KyPCHBOM.



2.2. Konuuecmeo 4aco8, KOHMpoabHblX pabom no 4emeepmsm, 3a 200:

YerBepTh Bcero yacos o KonnuectBo k/p
peaMeTy

1 yeTBepTH 24 1

2 yetBepTh /1 momyronue 23 2

3 4eTBepTh 29 1

4 yeTBepTh /2 MONyrOAUE 24 2

Ton 100 6

Pasznen «KAJJEHIAPHO-TEMATUYECKOE IIJIAHUPOBAHUE»

No Tema ypoka onnuec-| JlomamHee 3a1aHue Mara
BO 4acoB poBe-
JEHUS
I'masa 1. IloBTOpeHne Kypca aaredpsl 3a 7-9 kiaacc (6 4.)
1 2.09.
1 JAnreOpanueckue BbIpaKCHUS Q1 No3,11,12 uer.
| 4.09.
2 JluHeliHble ypaBHEHUS U CUCTEMBI YpaBHEHUI §2 Ne 19, 25,26,33 uer.
1 5.09.
3 MucnoBbie HEPABEHCTBA U HEPABEHCTBA MEPBOM CTEIIEHU C 83 Ne 52,53,58,60 ger.
OJAHUM HEU3BECTHBIM
1 9.09.
4 [KBaaparHble KOPHU 85 Ne 93,95,100uet
1 11.09.
5 [KBaapaTHble ypaBHEHHUS U HEPABEHCTBA 86,§7Nel106,113,152,
153,155 uer.
1 12.09.
6 [CoiicTBa u rpaduku GyHKITUH 89 Nel159,164 yer.
I'maBa IV. Crenens ¢ gelicTBUTEJIbHBIM NMOKa3aTeseM (114.)
1 16.09.

JleficTBUTENBHBIC YHCIIA.

S1 Ne410-412 qer..




[IoBT. mporpec

1 18.09.
8 [beckoHeyHO yOBIBaIOIIAsi TEOMETPUUECKAs TPOTPECCHs 52 No419,420,425 vetH
1 19.09.
9 [Dopmyna cyMMbl OECKOHEYHO YOBIBAIOIICH 52 No 422,426,427 uet
FEOMETPHUECKOM MPOrpeccuu
1 23.09.
10 Apudmerndeckuii KOpeHb HATYPAIBHON CTETICHU. 83 No 436-440 uetHbie
CBoiicTBa apuMeTUUECKOTO KOPHS HATypajIbHOU CTEHEHH
1 25.09.
11 |Beruncnenue apudmMeTnyecKux KOpHEeH HaTypajabHOU g3 No443-446 yetHble
CTENEeHU
1 26.09.
12 |[Ynpoienue BelpakeHUH, coaepKainux apupMeTHaecKuit §3 Ned49-452 yetHble.
KOpEHb HaTYpaJIbHOM CTENEHU [loBTOpPUTH CTENEHB
1 30.09.
13 |Crenens c palimoHadbHBIM MOKa3aTenaeM. CBoMCTBa Q4 1.1 Ne469-474
CTEINIEHU C pallMOHAJIbHBIM ITOKa3aTeIeM HETHbBIE
1 2.10.
14 [CteneHb ¢ JeHICTBUTEIBHBIM II0KA3aTEIIEM. S04 1.2 No480-485 veTH
1 3.10.
15 [YopoieHne BBIpaKeHHM, COlepKAIIMX CTEIEHb ¢ 84 Ne490-492 vetnble
ENCTBUTENBHBIM I10KA3aTEIIEM
1 7.10.
16 [Ypox 000OuIeHHs U CUCTEMAaTU3alMU 3HAHUH. [loBTOpUTH IM1aBy 1V,
Ne517,518,522 n
[TpoBeps cebdst ctp 171
1 9.10.
17 [KontponbHas padota Ne 1 o teme: «Ctenens ¢ [ToBTOpUTH hyHKIMK
e CTBUTENIBHBIM ITOKa3aTeIeM.
I'naBa V. Crenennas ¢pynkuus (13 yacos)
1 10.10.
18 |Crenennas ¢pyHKuus, €€ CBONCTBA U TpaduK. §lctpl74 Ne 550,554
HETHbBIE
1 14.10.
19 [[loctpoenue rpadUKOB CTENEHHBIX (YHKIIHIMA Q1 No553,558, 560




HCTHBIC

1 16.10.
20 [CpaBHeHME 3HAYEHHH BBIPAKEHUI, COIEPIKALIUX CTEIICHb 81 Ne555-557,565
HETHBIC
1 17.10.
21 [B3auMHO oOpaTHBIC (DYHKIIHH. 82 m.1 Ne574-576
HETHBIC
1 21.10.
22 [CrnoxHble QYHKIIHH. 82 1.2 No577,578
HeTHbIe 581
1 23.10.
23 [IpoOHo-nrHeNHHas QyHKIHSL. 83 Ne583,584 ueTHbie
1 24.10.
24 [PaBHOCHWJIbHbBIE YPABHEHHUS. 84 .1 Ne587,591,592
HETHBIC
1 6.11.
25 [PaBHOCHJIbHBIE HEPABEHCTRBA. Q4 1.2 Ne589,593, 590
HETHBIC
1 7.11.
26 [AppanmoHaibHbIe ypaBHEHHUS. 85 Ne603, 605,607,612
HETHBIC
1 11.11.
27 [PeleHue uppaloOHaIbHbIX YPaBHEHUH. 85 Ne609-613 uetHblie
1 13.11.
28 [MppammoHaabHbIE HEPABEHCTBA. g6 No623-627 yeTHbIe
1 14.11.
29 [Ypok 0000IIeH!s 1 CUCTEMaTH3aIUN 3HAHHA. BOIIPOCHI K I1aBe V 1
[poBeph cedst cTp.217
1 18.11
30 |[KonTponbHas pabota Ne 2 o teme: «CterneHHas Perinte 3amanus
(byHKIIHSD. [TPyroro BapuaHTa
I'masa VI. Iloka3zareabnas pynkuus (10 yacon)
1 20.11.

31

[TokazarenbHas GyHKLUSA, €€ CBOWCTBA U IrpaduK.

B 1Ne 659-663 ueTHbIE




1 21.11.
32 [[Toctpoenue rpaduka MmokazaTelIbHON (YHKIINU. g1 Ne664-667 uetHbie
1 25.11.
33 [[loka3arenpHbIC YpaBHCHUS. 52 No679-683 uetHbie
1 27.11.
34 PemeHue nokaszareabHbIX YpaBHEHUN 52 No684-688 ueTHbIe
1 28.11.
35 [loka3arenbHble HEPABEHCTBA. 53 Ne703,704 getHbIe
1 2.12.
36 [PemeHue moka3aTeabHBIX HEPABEHCTB. 83 Ne705,708, 711
HETHBIC
1 4.12.
37 |[Cuctembl HOKa3aTeIbHbIX YPaBHEHUI. 84 Ne717-719 ueTHble
1 5.12.
38 [Cuctembl OKa3aTeIbHbIX HEPABEHCTB. g4 No722,723 yeTHble
1 9.12.
39 [Ypok 00001IeHNs cCUCTeMaTH3aui 3HAaHUH. Borpochl K niase VI u
[1ipoBepsb ceds cTp.239
1 11.12.
40 [KontponbHas pabota Ne 3 o Teme «Iloka3zarenbHas Peruts 3ananus
(byHKIIHSD. [TPyTOro BapuaHTa
I'maBa VII. Jlorapupmuueckas ¢pynkous (15 yacos)
1 12.12.
41 [[Tonstue norapudma yucia. OCHOBHOE JOrapruPpMUIECKOE Q1 Ne753-763 ueTHbIe
TOXKIECTBO.
1 16.12.
42 Bovruucnenue norapudmosn B 1 Ne764,765 yeTHblie
1 18.12.
43 [CpoiicTBa morapu@moB: Jorapu@m nNpou3BeACHUS U §2 Ne777-780 ueTHble
HACTHOTO
1 19.12.
44 [CoiicTBa orapudmoB: orapudm cTerneHn 82 Ne 781-783 yeTHbIe
1 23.12.

45

/Tecatuunblie orapudmel. Ynucao e. DKCIOHEHTA.
HatypanbHbie TorapuMsl.

§3 Ne 795-800,802
HETHBIE




46

lI>opMyJ1a nepexoia K HOBOMYy OCHOBAHUIO

83 Ne 801, 803-806

HETHBIC

25.12.

1 26.12.
47 [lorapudmudeckas QyHKIHUs, €€ CBOWCTBA U rpaduK. g4 No 821-826 uetHbie
1 9.01.
48 [[loctpoenue rpaduka orapupmudeckon PyHKIHH. g4 Ne 827-831 yeTHbIe
1 13.01.
49 [lorapudmudecKue ypaBHCHHSL. 85 No 839, 842uerHblie
| 15.01.
50 |Pemenue norapu(pMUUECKUX YpaBHEHUI. 85 Ne 843, 844, 846
HETHbBIE
1 16.10
51 |Pemenue cucteM JOrapupMUUECKUX ypaBHEHUN 85 Ne 845, 850 ueTHble
1 20.01.
52 [lorapudmudeckre HepaBEHCTBA. R6 Ne 864-866ueTHbIE
1 22.01.
53 |Pemenue morapuMUIECKUX HEPABCHCTB. g6 No 867-869 uetHbIe
| 23.01.
54 [Ypok 00600IIeHus cuCTeMaTH3alMK 3HAHHH. BOIIpOCHI K n1ase VII u
[(poBeph ceds cTp.269
1 27.01.
55 [KoutponbHas pabota Ne 4 o reme «Jlorapudmuyeckas Peruts 3ananus
(byHKITIS. [TPYyroro BapuaHTa
I'masa VIII. Tpuronomerpuueckue popmy.ibl (24 yaca)
1 29.01.
56 [Papnannasg mepa yria. Q1 Ne 925,926, 932
[ICUETHBIC
| 30.01.
57 [1oBOpPOT TOUYKHM BOKPYT Hauaja KOOPAUHAT. 82 Ne 938-940 uetHbie
1 3.02.
58 [KoopauHAaThl TOYKHU, IOJYYEHHON TOBOPOTOM BOKPYT 82 Ne 942, 944-948
Hayayia KOOpJMHAT Ha 3aJaHHbIA yroJ HETHbBIE
1 5.02.
59 POnpeneneHue cuHyca, KOCUHYCA MPOU3BOJIBHOTO yTiia. 83 Ne 957-960,965




HCTHBIC

6.02.
60 OmpeneneHre TaHTeHCa U KOTAHTE€HCA TTPOU3BOJILHOTO 83 No 961-964 uetHbie
yIia.
10.02.
61 PBHaku cuHyca, KOCUHYCa U TaHT€HCA. g4 Ne 973-980, 982
HETHBIC
12.02.
62 [BaBUCUMOCTb MEXIY CUHYCOM, KOCUHYCOM M TAHT€HCOM 85 Ne 990-992,993
DIHOTO U TOTO XK€ yIJIa. HETHBIC
13.02.
63 [OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. 85 No 994-996 uetHbie
[IpeoOpa3oBaHue MPOCTEHIINX TPUTOHOMETPUUECKUX
BBIPAKCHU.
17.02.
64 |[[puroHomMeTpuveCcKue TOXKIECTBA. §6 Ne 1002, 1003
HETHBIC
19.02.
65 [IpumeHeHre TPUTOHOMETPUUYECKUX TOXKIECTB IPU g6 Ne 1004,1005
YIIPOILEHUS BBIPAKECHHI HETHBIC
20.02.
66 [loka3aTeabCTBO TPUTOHOMETPUYECKUX TOXKICCTB g6 Ne 1007 uetHbIe
26.02.
67 [CuHyC, KOCUHYC U TaHT€HC YTJIOB O, U —0. 87 Ne 1016,1017
HETHBIC
27.02.
68 [Dopmynsl crnokenus. CHHYC U KOCHHYC CYMMBI U 88 No 1024-1026
Pa3HOCTH JIByX YIJIOB. HETHBIC
2.03.
69 [Dopmynsl cioxeHrs. TaHTeHC CyMMBbI U Pa3HOCTH JBYX 88 Ne 1028,1029
yIJIOB. HETHBIC
4.03.
70 [Tpumenenue GopMyIl CIOKEHUS TIPH YIIPOIICHUH 88 Ne 1035, 1036
BbIPaKEHUH U 10Ka3aTEIbCTBE TOXKIECTB HETHBIC
5.03.
71 [CuHyc, KOCHHYC M TaHT'€HC JBOMHOTIO yIUia. 89 Ne 1045-1051,1059

HETHBIC




1 11.03.
72 |[CuHyc, KOCHHYC U TaHT'€HC ITOJIOBUHHOI'O YIJIa. §10 Ne 1052-1054
BripakeHne TpUTOHOMETPUUECKUX (PYHKIUI Uepe3 HETHbBIE
TaHTEHC ITOJIOBUHHOTO apryMeHTa
1 12.03.
73 [D@opMysbl IPUBEICHUS. §11 Ne1079,1083,1084
HETHbBIE
1 16.03.
74 [lpumenenue GopMyl MPUBEICHUS MTPU BEIYUCICHUSX U Q11 Ne 1082,1086
yIIPOILIEHUH TPUTOHOMETPUUYECKUX BBIPAXKEHUN HETHBIC
1 18.03.
75 Cymma u pa3HOCTh CHHYCOB. §12 Ne 1094, 1096
HETHbBIE
19.03.
76 [Cymma M pa3HOCTb KOCHHYCOB. §12Ne 1095, 1096
HETHbBIE
1.04.
77 [IpousBeneHue CUHYCOB U KOCUHYCOB. Q13 Ne 1108, 1110
HETHbBIE
2.04.
78 [Ypok 0000ImIeHUs cUCTeMaTH3aMK 3HAHHH. poripochkl k 1. VIII,
[TpoBeps ceds ctp.321
6.04.
79 [KonTponbhas pabota Ne 5 o Teme Peruvts 3a1anus
«TpuroHomerpuueckue GOpMyIb». [TPyroro BapuaHTa
I'maBa IX. Tpuronomerpuyeckue ypasHenus (20 yacon)
1 8.04.
80 [YpaBHeHUE cos X=a. APKOCHUHYC YHcCIia Q1 No 1143-1145
HETHbBIE
1 9.04.
81 [Pemenue npocTeHInX ypaBHEHHM COS X=a. g1 No 1146,1147,11514
CTHBIC
1 13.04.
82 |BblunciieHuE apKKOCHUHYCA YHuClia 81 Ne 1148,1149
HETHbBIC
1 15.04.
83 [VpaBHeHwue sin X = a. APKCUHYC YHCIIa B2 Ne 1160-1162, 1167




HCTHBIC

16.04.
84 [PemieHue mpocTeUIUX YpaBHEHUN Sin X = a. g2 No 1163-1166, 1168
HETHBIC
20.04.
85 [BelunciieHre apKCHHYCa Ynciia B2 Ne 1169-1714erHbie
22.04.
86 [YpaBHeHue tg X =a. ApKTaHI€HC Ynciia g3 No 1180-1182,1187
HETHBIC
23.04.
87 [Pemenne npocTeNInX ypaBHEHUNtE X =a g3 Ne 1183-1185,
1189ueTHbIC
27.04.
88 [[pUroHOMEeTpUYECKUE YpaBHEHUS, CBOASIIUECS K g4 No 1192,1193
ANreOpanyecKiM. HETHBIC
29.04.
89 [OaHOpOIHBIE YpaBHEHHS. 94 Ne 1194,1195
HETHBIC
30.04.
90 VluneitHble ypaBHEHUS. g4 Nel196 uetHble
6.05.
91 [PemeHue TPUTOHOMETPUYECKUX YPABHEHUI g4 Ne 1197, 1198
HETHBIC
7.05.
92 MeTtox pa3ioKeHHs] HA MHOKHUTEITH. 85 Ne 1203, 1204
HETHBIC
13.05.
93 MeTtoa 3aMEHBI HEU3BECTHOTO . S5 Ne 1205,1206
HETHBIC
14.05.
94 Merton OLIEHKH JIEBOM U MpaBOil yacTen S5 Ne 1207,1208
TPUTOHOMETPUYECKOTO YPaBHEHUSI. HETHBIC
18.05.
95 [Cuctembl TPUTOHOMETPUUYECKUX YPABHEHUH. g6 No 1218,1219
HETHBIC
20.05.
96 |IpuroHomeTpHueCKHUE HEPABEHCTBA. Q7 No 1221-1224




HETHBIC
1 21.05.
97 [PemeHue TPUTOHOMETPUUYECKUX HEPABEHCTB. g7 No 1225-1227
HETHBIC
1 25.05.
98 [Ypok 0000IIeHNs CUCTeMaTH3aIui 3HAHU. Borpochl K riase [X u
[1ipoBepsb ceds cTp.356
1 27.05.
99 KontponbHas padota Ne 6 o Teme Pemth 3ananus
(TpUroHOMETpUYECKHUE YPABHEHUS. IPYTroro BapuaHTa
IHoBTOpeHnue (6 4.)
1 28.05.
100 |CreneHb ¢ 1eHCTBUTENBHBIM IOKA3aTEIEM. BajaHus B TeTpagu
MppauuonanbHble ypaBHEHUSI.
1
101 [[Toka3arenbHble ypaBHEHUSI U HEPABEHCTBA BagaHus B TeTpaan
1
102 JlorapudmMuyeckne ypaBHEHUs U HEPABEHCTBA Baganus B TeTpaau
1
103 [Tpuronometpus. Pervits 3a1anus
[TPyTOro BapuaHTa
1
104 |Tpuronomerpus. BanaHus B TeTpagu
1
105 |Pemienue 3a1a4 NOBBIIIIEHHON TPYAHOCTH. BagaHus B TETpaau
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