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INOACHUTEJIBHAA 3AITMCKA

Heaun kypca: OcHoBHas ujes JAaHHOTO 3JIEKTUBHOIO Kypca 3aKII0YeHa B PAaCUIMPEHUU U YIIIyOJIEHUU
3HAHWN yYalIuXCcs MO0 HEKOTOPBIM pa3fieiaM MaTeMAaTHKH, B 00CCIICUEHUH MPOYHOTO M CO3HATEIBHOTO
OBJIAJICHUS YYAlIUMUCS CHUCTEMOW MAaTeMaTUYCCKUX 3HAHUW M YMEHUH, HEOOXOIUMBIX MPHU CcAade
BBIITYCKHOTO 9K3aMeHa, a JIJIsl HEKOTOPBIX ITKOJIBHUKOB — HEOOXOIUMBIX JUISI TPOJAOKCHUS 00pa30BaHMSL.

3agaum kypca:

1. Pacmupenue u yriy6ieHue IIKOJbHOIO Kypca MaTeMaTHKU.

2. Axryanmu3anms, cucremMarusanys 1 00001IeHrne 3HAaHUH yJalIuxcsl 10 MaTeMaTHKe.

3. ®opMupOBaHUE y y4yaIIMXCs MOHUMAaHHS POJM MATEMaTHYECKHX 3HAHMWA KaK MHCTPYMEHTA,
MO3BOJISIOIIETO BBIOPATh MYYIINi BApUAHT ACHCTBUI U3 MHOTUX BO3MOXKHBIX.

4. Pa3BuTHe HHTEpECa yyalluxcs K U3y4eHHUI0 MaTeMaTUKU.

5. Pacmpenne HayqHOro Kpyro3opa ydaiuxcs.

6. OOyueHue cTapUIEKIACCHUKOB PELICHUIO YU4EOHBIX U JKU3HEHHBIX IpobieM, criocodam aHanusa
UH(OpPMaLINH, ITOJTy4aeMOl B pa3HbIX (popmax.

7. @opMupoBaHHE TOHATHA O MATEeMaTMYECKUX METOJaX MpPH PEHIEHUH  CIOXKHBIX
MaTEeMaTUYECKHX 3a/1a4.

MecTo npeqMeTa B y4eGHOM IJIaHe
Ha crynenu cpennero odmero oopa3oBanust B 11 kiacce Ha M3ydeHHE dJIEKTUBHOTO Kypca 1O
MaTreMaTuKe oTBoAUTCs 34 yaca u3 pacyera | yac B HeJeImo

YMK: yueOnuk A.I'. Mepansx, [I.A. Homuposckuii, B.M. [TonskoB MaTtematuka: anrebpa u Hauana
MaTeMaTHYeCKOro aHajln3a, reoMeTpust 6a30BbIif ypoBeHb 11 kmacc

BocnuraTte/bHbINi KOMIIOHEHT NPH U3YyYEeHHH KYpca MaTeMaTHKHU

m Y CTaHOBJIEHUE JJOBEPUTEIBHBIX OTHOIIEHUH MEXK/1y Me1arorn4ecKuM pabOTHUKOM U
00y4aroImyuMUCs, CHOCOOCTBYIOIIMX MMO3UTUBHOMY BOCHIPUSATHIO 00YYaIOLIMMHUCS TPeOOBaHUM
U IIPOCHO MeJarornyeckoro paboTHUKA, IPUBICYEHNUIO UX BHUMAHUS K 00CYX1aeMOi Ha
ypoke HH(pOpMali1, aKTUBU3AILIUHN TO3HABATEIbHON AEATEbHOCTH;

m[loOyxnenne oOyyaromuxcst co0JIt01aTh Ha YPOKE OOIIETIPUHATHIE HOPMBI

HOBEJICHU S, TIPaBUIIa OOIIEHUS CO CTApPIIUMHU (IleJarorn4ecKUMU pPaOOTHUKAMK) U
CBEpCTHHUKaMH (00y4JaroIUMUCS ), TPUHIUIBI yYeOHON AUCHIUIIINHBI U

caMOOpraHU3aIH;

n[IpuBieyeHne BHUMaHNUS 00YyUYaArOIINXCS K IEHHOCTHOMY aCTeKTy N3y4aeMbIX Ha

YPOKax SIBICHUH, OpraHu3aius ux paboThl ¢ OIy4aeMol Ha YpOKE COLIMAIBHO

3HAYMMOM HH(OpMaInei — HHUIIMUPOBAHKE ¢ 00CYKICHHS, BHICKa3bIBAHHS

00yJaloIMMICS] CBOETO MHEHHUSI 110 €€ MTOBOTY, BEIPAOOTKH CBOETO K HEMl OTHOIICHHUS;

B HCII0JIb30BAHNE BOCTIUTATENBHBIX BOZMOKHOCTEH co/lepikaHus yueOHOro IpeaMeTa yepes
JIEMOHCTPAIIMIO 00YUYaIOIIMMCs IPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO IOBEICHUS,
MPOSIBJIEHUS YEIOBEKOIIO0MS U J0OPOCEPACHHOCTH, Yepe3 M0100p COOTBETCTBYIOLINX
TEKCTOB JJIsl UTEHUSI, 3a]1a4 JIJIsl peIeHHs], TPOOJIEMHBIX CUTYallUi A1l 00CYKICHUS



mIIPUMEHEHHE Ha YPOKE IUCKYCCHM, KOTOpbIE Aal0T OOYydYaloIMMCS BO3MOXHOCTh IMPHUOOPECTH OIBIT
BEJICHUSI KOHCTPYKTUBHOTO IMAJIOTa; IPYMIIOBOM paboThI MK paboThI B Mapax, KOTOPbIE y4yaT KOMaHHOU
paboTe ¥ B3aUMOJICHCTBUIO C IPYTUMH JIETHMU;

Conepxanue Kypca:

Moayas «Tpuronomerpus»

Paguannas mepa yria. IIoBopoT Touku BOKpYTr Hayasna KoopauHatr. OnpeneneHue CHHyca, KOCHHYCa ¥ TaHTeHCa
yria. 3Haky CHMHYyca, KOCHHYCa M TAaHI'€HCA. 3aBUCUMOCTh MEKAY CHHYCOM, KOCHHYCOM M TaHI'€HCOM OJHOTO U
TOTO € yrina. TpuroHoMmerpuueckue ToxaecTBa. CHHyC, KOCHHYC U TaHT'€HC YTIJIoB a U -a. ®opMyIibl crokeHusl.
CuHyc, KOCHHYC M TaHT€HC IBOHHOro yria. CHHyC, KOCMHYC W TaHI€HC IIOJIOBUHHOro yria. Dopmysl
npuBeaeHus. Cymma 1 pa3HOCTh CUHYcOB. CyMMa U pa3HOCTh KOCHHYCOB.Y paBHEHHUE COS X = a. YpaBHEHHE Sin
X = a. YpaBHeHue tgx = a. Pemenue TpuroHoMmerpudeckux ypaBHeHUH. DopMHpOBaHME NpPEACTABICHHUN O
OneMeHThl MaTeEMATUYECKON CTATUCTUKY U TEOPUU BEPOATHOCTEHN PEIIEHUH TPUTOHOMETPUUECKHUX YPaBHEHUI Ha
YHCIOBOW OKPY>KHOCTH, 00 apKKOCHHYCE, apKCHHYCE, apKTaHI'€HCE, apKKOTAaHreHce 4ucia; (HOpMHpPOBaHHE
YMEHUH peleHUs] NPOCTEHIINX TPUTOHOMETPUUECKUX YpPaBHEHUH, OJHOPOAHBIX TPUTOHOMETPUUYECKUX
ypaBHEHUil; OBJIaJileHME YMEHHEM pellaTb TPUTOHOMETPUYECKHE YpaBHEHHs METOJOM BBEAEHHUS HOBOMU
NEPEMEHHOM, METOJOM pa3JIOKEHHs Ha MHOXWTENIH; pacllupeHue U o000O0IIeHne CBEAECHHM O BHIAX
TPUTOHOMETPUYECKUX YPABHEHHH.

Mopnyas «Il1anuMeTpus

MHOroyronbHUK, BBITYKJIbII MHOTOYTOJIBHHK, YeTHIPEXyToibHUK. [lapanienorpamm, ero cBoicTBa U NpU3HAKH.
Tpamernusi, BunbI 1 cBoiicTBa Tpamnerwu. [IpsMoyronsHuK, poM0, KBagpaT, UX CBOHCTBA. Teopemsl 0 cpemHeit
JIUHUH TpeyronbHuKa U Tpanernuu. Teopemsl daneca u Bapunbona. CuMMeTpUs 4eThIPEXyTOIbHUKOB U IPYTHX
¢duryp.

[Inomaau kBaapara, NpsIMOYTOJILHUKA, NTapajliesorpaMMa, TPEYroJIbHUKa U Tpaneuuu. Teopema 00 OTHOIIEHUH
JBYX TPEyTOJbHUKOB, IMEIOIINX N0 paBHOMY yriry. Teopema [Iudaropa. O6parnas tepema [Iudaropa.
[punoxenus Teopemsl [Tudaropa. @opmyina ['epona.

[Ipu3Haku mogoOus TpeyroiapHUKOB. [[puMeHenne mogodus K J0Ka3aTeNLCTBY TEOPEM: 0000IIEeHHE TEOPEMBI
®aneca, TeopeMbl YeBbl 1 MeHenast.

3ameuaTeNbHbIe TOYKH TPEYTroJbHUKA M UX CBOWCTBA.

B3anMHoe pacnionoxxeHune npsMoi 1 okpykHocTH. KacarenbHas k okpykHocTH. KacarenbpHas K KpUBOW JIMHUH.
B3anMHoOe pacnonoxeHre OKpyKHOCTH.

VYT1B1, CBA3aHHBIE C OKPY>KHOCTBIO: LIEHTPAIBHBIE M BIIMCAHHBIE YTJIBI, YTIIBI MEXKAY XOPJaMHU U CEKYILIUMHU.
Teopema o0 kBagpare KacaTeIbHOM.

Bnucannas u onvcanHas okpyxkHoctr. @opmyia Diinepa. Teopema Iltonemes. BHeBnHcaHHBIE OKPY>KHOCTH.
Moayab «IlpousBoaHas

[IpousBoanas. [IponsBoanas crenennoi ¢pynkiun. [Ipasuna nuddepennuposanus. [I[pon3BoaHbIe HEKOTOPHIX
AJIeMEHTapHBIX QYHKIHA. | 'eoMeTprdecknii CMBICI MTPOU3BOAHON Bo3pacTanue u yObIBaHWE (QYHKIIHH.
Okcrpemymsbl pyHKuun. [Ipumenenue mpon3BoJHOH K mocTpoeHuo rpadukoB GyHkuuid. Hanbonbiiee u
HaMMeHbIlIee 3HaYeHus1 GyHKIMH. BeimyknocTts rpaduka. Touku neperunoa.

Mopynb «TekcToBbIE 3a1a4M)

TekcToBble 3a1aun Ha npoueHThl.Jlornueckue 3agayun (B3BEIIMBaHKE, IEPETUBAHUE U T.1.). TE€KCTOBBIE 33/1a4H Ha
nporpeccuu (6a30BbIi YPOBEHb MAaTEMAaTHIECKON TIOATOTOBKH ydarmuxcsi). TeKCTOBbIE 3aa9u Ha ABMKEHUE
(mpssMonuHEItHOE, KPYyTroBoe). 3a/1a4i Ha CMECH U CIUIaBbl. TeKCTOBBIE 3a7aun Ha paboTy. 3agauu
MPAaKTUYECKOT0 CoAep KaHus: (pr3ndeckoro mpoduis (MOBBILICHHBIH yPOBEHb MaTeMaTHUECKON IOATOTOBKH
yuamuxcs). 3alaun NpakKTHYECKOTr0 COEPKAHUsA: IKOHOMUYECKOTO MPOQHIIsSL

ILnanupyemsble pe3yabTaThl 00y4eHHs M OCBOCHHUIO COAEPKAHUS Kypca

N3ydeHre MaTeMaTUKH B CpelHEN IIKOJIE JaeT BOZMOXKHOCTh OOyYaIOIIUMCS TOCTUYD CIEAYIOLIUX
pE3yIbTAaTOB Pa3BUTHSA:

6 TUYHOCMHOM HANPAGIEHUN:

c(OPMHPOBAHHOCTH 1IETIOCTHOI'O MUPOBO33PEHHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIIECTBEHHOM MPAKTHUKH;

YMEHUE SICHO, TOYHO, TPAMOTHO M3J1araTb CBOU MBICIIA B YCTHOW U IUCBMEHHOU PEYH, TIOHUMATh CMBICII



MIOCTABJICHHOMW 3aJ[a4¥, BEICTPAMBATh apTyMEHTAIINIO, IPUBOIUTH IPHUMEPHI H KOHTPIIPHUMEPHI;
KPUTUYHOCTDH MBIIJICHHA, YMCHHUC PACIIO3HABATH JIOTUUCCKH HCKOPPCKTHLIC BBICKA3bIBAHNW A, OTJINYATh
TUTIOTE3Y OT (haKTa;

IpeCTaBICHNE O MATEeMaTHYECKON HayKe Kak cpepe 4eTIoBeYecKO AeATeIbHOCTH, 00 3Tanax ee
pa3BUTHSL, O €€ 3HAYUMOCTH ISl Pa3BUTHS [IUBUIIN3AIUH;

KpCaTUBHOCTL MBIIUICHUA, THUIITUATHBA, HAXOAYUBOCTh, AKTUBHOCTD IIPU PCIICHUU MAaTCMATUYCCKUX
3a/1a4;

YMEHHE KOHTPOJMPOBATH MPOLIECC U PE3YIbTAT YI€OHON MaTeMaTHIECKOMN JIeSTEIbHOCTH;

CIOCOOHOCTH K IMOLMOHAILHOMY BOCIPHUATHIO MATEMAaTUYECKIX 0OBEKTOB, 33/1a4, pEIICHUN,
pacCyKJIeHHI;

6 MemanpeomenHoM HanpaeIeHuu .
MPEACTABICHUS 00 UACSIX U O METOJ]aX MATEMATUKU KaK YHUBEPCATLHOM SI3bIKE HAYKH U TEXHUKU, CPEJI-
CTBE MOJIECJIIMPOBAHMSI SIBICHUN U TIPOLIECCOB;
YMEHHE BUJIETh MAaTEMaTUYECKYIO 33/1a4y B KOHTEKCTE MPOOJIEMHON CUTYyallud B IPYTUX AUCHUILINHAX,
B OKPY’KAIOIIEH )KU3HU;
YMEHHE HAXOJUTh B PA3IMYHBIX HCTOYHUKAX UHPOPMAIUIO, HEOOXOAUMYIO JJIsl pEIICHUS
MaTeMaTUYeCKHUX MPoOJIeM, MPECTaBIATh €€ B MOHATHOW opMe, MPUHUMATh PEIICHUE B YCIOBUSIX HE-
MOJTHOM W M30BITOYHOM, TOYHOM U BEPOSATHOCTHOM MH(OPMAIINH;
YMCHHE TOHUMATh U MCIIOIh30BaTh MATEMAaTHIECKIE CPEICTBA HATJISITHOCTH (TpadUKu, JHarpaMMmel,
TaOJIMLIBI, CXEMBI U JIP.) Ui WLTIOCTPAIK, HHTEPIIPETAllUU, apTyMEHTAIUY;
YMEHHE BBIIBUTATh THITOTE3bI TP PEIICHUN YIEOHBIX 3a/1a4, TIOHUMATh HEOOXOIUMOCTh UX ITPOBEPKU;
YMEHHE IPUMEHSITh UHIYKTUBHBIE U JIETYKTUBHBIE CIIOCOOBI PACCYKACHUN, BUACTH Pa3IHuHbIe
CTpaTeruu PEeIICHUs 3a/1a4;
MOHUMaHHUE CYITHOCTH AJITOPUTMUYECKHUX MIPEANUCAHUN U YMEHHUE IEMCTBOBATh B COOTBETCTBHH C
MIPEAJIOKEHHBIM AJITOPUTMOM;;
YMEHHUE CaMOCTOATEIIHO CTAaBUTH 1I€JIH, BRIOUPATh M CO3/1aBaTh aJITOPUTMBI JIJISl PEIICHUS Y4EOHBIX
MaTeMaTHYECKUX MpodIiem;
YMEHHE IUTAaHUPOBATh U OCYILIECTBIIATH 1€ATEIbHOCTh, HAPABJICHHYIO Ha pEIlIeHue 3a1a4
HCCJIEI0BATENbCKOT0 XapaKTepa;
c(hopMUPOBAHHOCTH YUEOHON W OOIIEOIH30BATEIHCKON KOMIIETEHTHOCTH B 00J1acTH
UCTIONIb30BaHUsl HH(GOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHUH;
6 NPEOMEMHOM HANPAGIEHUU:

c(hOpMUPOBAHHOCTD MIPEACTABICHHUIN O MaTEMaTHUKE KaK YaCTH MUPOBOM KYJIBTYPBI U O MECTE
MaTeMaTUKH B COBPEMEHHOH IIMBUIIM3AIIMU, O CIOCO0AX OMUCAHUS HA MAaTEMaTHYECKOM SI3bIKE SIBJICHHIMA
peaIbHOTO MUpAa;

c(hOpMHUPOBAHHOCTH MPEACTABICHUIN 0 MATEMAaTHYECKUX MOHITHUSIX KaK O BAKHEHIIINX MaTeMaTHUYEeCKIX
MOJIENAX, TO3BOJISIFOIIMX OMUCHIBATh U M3Y4YaTh Pa3HbIC MPOLIECCHI U SIBJICHUS; TOHUMAHUE
BO3MO>XHOCTH aKCMOMATUYECKOI0 TOCTPOCHUSI MATEMATHYECKUX TEOPHUIL;

BJIaJICHHE METO/IAMU JI0KA3aTEIbCTB U AITOPUTMOB PEIICHUS; YMEHUE UX IPUMEHSATH, IPOBOIUTH
JIOKa3aTeJIbHbIE PACCYKICHHS B XOJ€ PELICHUS 3a/1a4;

BJIAJICHUE CTAaHAAPTHBIMU TPUEMAMH PEIICHUS PAIMOHATIBLHBIX U HPPAIMOHAJIBHBIX, TOKA3aTEIbHBIX,
CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB, UX CUCTEM; UCIIOJIb30BAHNUE TOTOBBIX
KOMIIBIOTEPHBIX MPOrPaMM, B TOM YUCIIE JUIsl TOMCKA T PEUICHUS U WITIOCTPALIMU PEIICHUS
yYpaBHEHUH U HEPABEHCTB;

c(hOopMUPOBAHHOCTD MPEACTABICHUI 00 OCHOBHBIX MOHATHAX, HJICIX U METOJaX MaTEeMaTHUYECKOTO
aHam3a;

BJIaJICHUE OCHOBHBIMHU TTOHATHUSIMH O TJIOCKUX T€OMETPHYECKUX (PUTYpax, UX OCHOBHBIX CBOMCTBAX;
c(hOpMUPOBAHHOCTh YMEHUS PACIIO3HABATH HA YEPTEkKAX, MOJICTISIX U B PEallbHOM MHUpPE



reoMerpuueckre GUrypbl; IpUMEHEHNE U3YYEHHBIX CBOMCTB T€OMETPUUYECKUX PUTYp U POpMYI st
pelIeHusi TEOMETPUYECKHX 3a/1a4 U 3314 C MPAKTUUYECKUM COJICPKAHUEM;

TeMaTnuyeckoe IJIAHUPOBAHUE

Kon- Komn-Bo OIIeKTpOHHBIC
BO JIMATHOCTH | 0Opa3oBaTe/IbHbIC
No Y4acoB | YECKHX pecypchl
B HasBanue pasjena , TeMbl pabot
1 TpPUrOHOMETPUYECKHE YPABHEHHS 5 1 https :// do 2 rcokoit
.ru/
2 CHCTEMBI TPUTOHOMETPHYUECKUX 2 https :// do 2 rcokoit .
ypaBHEHHI ru/
3 [Ipocreiiimme TpUrOHOMETPUYECKUE 2 https :// do 2 rcokoit .
HEPaBEHCTBA ru/
4 3a1a4yn Ha pelIeHue TPEYroIbHUKOB, 3 1 https :// do 2 rcokoit .
BBIYHCIICHHE IUIONIAICH TUIOCKUX QHUTYD. ru/
5 [TnanuMeTpUYecKUe 3a/1a4 MOBBIIICHHOH | 2 https :// do 2 rcokoit .
CIIOKHOCTH ru/
6 I'eoMeTpHYECKHUT CMBICIT IPOU3BOTHOM 2 1 https :// do 2 rcokoit .
ru/
7 HccnenoBanre QyHKIUH C TIOMOIIBIO 2 1 https :// do 2 rcokoit .
MPOU3BOTHOM ru/
8 Hambomsiree 1 HaMMeHbBIIEE 3HAUEHHE 2 1 https :// do 2 rcokoit .
GbYHKIMH ru/
9 3amaun Ha ABHKCHHE 3 1 https :// do 2 rcokoit .
ru/
10 3a7a4n Ha COBMECTHYIO paboTy 2 1 https :// do 2 rcokoit .
ru/
11 [TpotieHTHBIC BEIYUCIICHHS B dKH3HEHHBIX 2 https :// do 2 rcokoit .
CHTYAIHSX ru/
12 3amaun, CBI3aHHBIE ¢ OAHKOBCKUMU 2 https :// do 2 rcokoit .
pacuéramu ru/
13 3aaun Ha CMECH, CIUTAaBbI, PACTBOPHI. 3 1 https :// do 2 rcokoit .
ru/
14 Pesepr 2 https :// do 2 rcokoit .
ru/
15 Hroro 34 8
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