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[osicHuTeIbHAS 3aNUCKA
PabGovass mporpamma ydeOHOrOo mpeamera «Marematrka» (0a30BBIM YPOBEHB) IS
yuamuxcs 10-ro kiacca cocTaBieHa Ha OCHOBE:

-  ®epnepanpHoro 3akoHa «0O0 oOpasoBanuu B Poccwuiickoit denepanum» OT
29.12.2012;

- npukaza MunuctepctBa u Hayku Poccuiickoit @enepannu ot 05.03.2004 No1089
«O0 yTBepxkaeHuN (heepaibHOTO KOMIIOHEHTA TOCYJapCTBEHHBIX 00Pa30BaTEeIbHBIX CTAHIAPTOB
HAYaJIbHOTO 00IIEeT0, OCHOBHOTO OOIIET0 U CPETHEro (IOJHOT0) 00IIero 00pa3oBaHUsI;

- npukaza MuHucrepctBa oOpa3oBaHusi U Hayku Poccuiickoil ®Penepanum ot
17.12.2010 Nel897 «O06 ytBepkaeHUH (eaepanbHOr0 TOCyJapCTBEHHOTO 00pa3oBaTeNbHOTO
CTaH/apTa OCHOBHOTO OOIIETO 00pa30BaHUs»;

- npukaza Ne345 or 28.12.2018, mox pemakuueit ot 18.05.2020 «DenepanbHbIi
NepeueHb YYeOHUKOB, PEKOMEHAYEMBIX K WCIOJB30BAHUIO TIPHU peaTH3ald  HMEIOIIHX
rOCY/IapCTBEHHYIO aKKpEIUTAIMI0 O00pa30BaTENbHBIX MPOTpaMM HayalbHOTO, OCHOBHOTO,
CpeaHero o0Iero 00pa3oBaHus»;

- OCHOBHOI 0011€00pa30BaTeNpHOM MPOrpaMMbl OCHOBHOTO 00IIEro o0pa3oBaHUS
MAQOY «COII Ne 135x»;

- yuebHoro miana MAOY «COIII Ne 135»;

- KaJIeHJapHOro yueOHOro rpaduka Ha TeKyIIHi yaeOHbIN Tof;

- Tlonoxenust o paboueil mporpamMme y4eOHbIX (BHEYUEOHBIX) MIPEIMETOB, KYPCOB,
JUCLUIUIMH (MOJyJeil) M0 OCHOBHBIM 00IIe00pa30BaTeIbHBIM MPOrpaMMaM, B TOM YHCIE IO
aJlanTUPOBaHHBIM 00pa3oBaTenbHbIM IporpaMmaM B MAOY «COL Nel35y.

Pabouass mporpamma yueOHOTOo mnpeamera «MaTemMaThkay COCTOMT H3 JIBYX OJIOKOB
«Anrebpa v Hayajga MaTEMaTUYECKOTo aHanu3a» u «['eomeTpusy».

Jannas pabovas mporpamMmMa pazpaboTaHa B COOTBETCTBHU C aBTOPCKOW MPOTrpaMMOil Juis
0011e00pa3oBaTeNbHBIX YUPEXKACHUH 1Mo anreOpe W HayalaM MaTeMaTH4eCKOro aHaln3a
«Anrebpa 1 Havajia MaTeMaTudeckoro ananmsa. Pabovas mporpamma 10-11 knmaccel. [IpeameTtHas
auaust  yueOHukoB A.I'  Mopakosuu, II.B. CemenoB». IlocoOue ans  yuurenei
o0mieoOpa3oBaTenbHbIX opranu3anuii. ABropbi-cocraButenu: .M. 3ybapesa, A.I'. MopakoBuu.
M: MuemosuHa, 2016.

VYyebHuk: Anrebpa u Havana matemarndeckoro anammsa. 10— 11 kmaccer (6a30BbIi U yriyOIeHHBIH
YPOBHH): YIeOHHK IS 001Ie00pazoBarenbHbIX opranm3anuii A. I'. Mopakoswy, I1. B. Cemenon. M.: 2019.

JlanHas paOouass mporpamma pa3paboTaHa B COOTBETCTBUU C aBTOPCKOWM MpPOTrpamMMoii
«I"eometpus. [Iporpammer o01eoOpazoBarenbHbIX yupexkaenuit. 10-11 kmaccel», COCTaBHTENb:
T.A. bBypmuctposa - Mocksa, «IIpocsemenuey, 2016.

Yueonuk: ['eomerpus, 10 — 11: Yue0. mist oouieoopasosart. yupexaeHuii / JI.C. Aranacsn, B.®. bByry3os,
C.b. Kagomues u ap. — 11 uzn. — M.: [Ipocsemenune, 2019. — 255 c.

N3meHeHnii, BHECEHHBIX B aBTOPCKYIO TPOTPAMMY, HET.

['maBHOM 11€/BIO MIKOJBHOTO O00pa30BaHUs SIBISETCS pa3BUTHE peOEHKA KaK KOMIIETCHTHOMN
JUYHOCTHU MYTEM BKIIFOUEHUS €r0 B PA3JIMYHbIC BUJbI LICHHOCTEH YEJIOBEYECKON JAEATEIbHOCTH:
yuéba, TIO3HaHHWE, KOMMYHHUKAIUs, MPoecCHOHATBHO-TPYIOBOM BBIOOP, JTHUYHOCTHOE
CaMOpa3BHUTHE, IEHHOCTHBIE OPUEHTALIMH, TOMCK CMBICIIOB XKU3HEACATENbHOCTH. C 3THX NO3ULUI
0o0ydeHHre paccMaTPUBAETCS KaK MPOIIECC OBJIAJIEHUE HE TOJIBKO OMPEeNEHHON CYMMOW 3HAHUH,
HO ¥ CUCTEMOM COOTBETCTBYIOIIUX YMEHUM U HaBBIKOB, KaK MPOIIECC OBJIAJICHUS KOMITCTCHITHH.



VueOnplii mpenmer «MaTeMaTHKa» SBISIETCS  00S3aTENFHBIM  0011e00pa30BaTEIbHBIM
npeameroMm. CoriacHo yueOHOMY TUTaHY OH M3ydaeTcs Ha 0a30BOM YpPOBHE B 3aBUCHUMOCTU OT
00pa30BaTENIbHBIX MOTPEOHOCTEN 00YUAOLTIXCS.

OOyuenue Ha 6a30BOM ypPOBHe HaIelIeHO Ha (GopMupoBaHHe OOIIEH KyIbTYpbl, CBSI3aHO C
pPa3BUBAIOIIMMU U BOCHUTATENBFHBIMHU ILIENSIMU OOpa3OBaHUs, C COIMANU3AlMEN JMYHOCTH W
caMoOIIpeIeJICHUEM JalbHEHIEro sKM3HEHHOT O MTyTH CTapllekIaccHUKa. M3yuenue matemMaTuku
Ha 0a30BOM YpOBHE CTaBUT CBOCH IIEJHIO OBIAJIEHUE IEIOCTHOW CHUCTEMOW MaTeMaTHYECKHX
3HaHM, KOTOpasg HEOOXOANMAa KaXKAOMY KYJIbTYPHOMY Y€JIOBEKY, INIAHUPYIOLIEMY MPOJAO0KUTh
oOpa3oBaHue B 00JaCTAX, HE CBSI3aHHBIX C MATEMATHKOM.

H3yuenue mamemamuku 6 cmapuieii wikoie HA 0a3060mM ypoeHe HANPABICHO HA
docmudicenue cedyrouux ueaei:

1.

OBJIa/ICHUE CUCTEMOI MaTEeMaTHUECKUX MOHSATHH, OCHOBHBIX ()OPMYJI, 3aKOHOB U METOJIOB,
M3y4aeMbIX B OCHOBHO# 00111€00pa30oBaTeIbHON TporpaMMe CpeaHeTo (TI0JTHOTO) O0IIETO
oOpa3zoBaHusi;

OCO3HAHHWE POJIM MATEMAaTUKHA B ONUCAHMM W HCCIICIOBAHUU PEATbHBIX IPOIECCOB U
SBIICHUW, (OPMHPOBAaHUE TMPEACTABICHUH 00 WAeIX © METoJaX MaTeMaTHKH,
MpEJICTABICHHE O MATEMAaTHIECKOM MOJIETUPOBAHUHU M BOSMOXHOCTSX €T0 MPUMEHEHHUS;
OBJIQ/ICHUE MAaTEMAaTHYECKOW TEPMUHOJIOTHEH U CUMBOJIMKOW, OHATHSIMH M PHHIUTIAMHA
MaTeMaTHYECKOTO JJ0Ka3aTeIbCTBa;

co3JaHMe YCIOBUH Juisi (OPMHUPOBAHMSI YMEHHUS BBIABUTATh THIIOTE3bI, JIOTUYECKU
00OCHOBBIBATh CY)KICHHS, TOHUMATh HEOOXOIUMOCTh MX TIPOBEPKH;

dbopMUpOBaHHE YMEHHS BBIIOJNHATH TOYHBIE W TNPUOIMIKCHHBIC BBIYUCIICHUSA,
npeoOpa3oBaHNEe YHCIOBBIX M OYKBEHHBIX BBIPQXCHUH, pEIICHWE YpaBHEHUH U
HEpaBEHCTB, UX CUCTEM; PEIICHUI TEKCTOBBIX 3aJ1a4; UCCIIe0BAaHNE (DYHKIIHA;
NOHUMAaHHE BEPOSTHOCTHOTO XapaKTepa OKPYKAIOIIEro MHUpP;, YMEHHE OIICHHBATh
BEPOSTHOCTH HACTYIIJICHHS COOBITHH B IIPOCTCHIITUX CUTYAIUAX;

(opMHUpoBaHHE CHOCOOHOCTH TNPUMEHATh NPUOOPETEHHbIE YHHMBEpCaJbHbIE Yy4deOHbIE
JCHCTBUS JJIsl pelICHUs 3aj1ad, B TOM YMCIIC 3a/1a4 MPHUKIIAIHOTO XapaKTepa, U3 CMEKHBIX
y4eOHBIX MPEJMETOB;

pa3BUTHE CIIOCOOHOCTEH M300pa)kaTh IUIOCKUE W MPOCTPAHCTBEHHBIC T€OMETPHUYCCKHE
¢burypsl, X KOMOWHAIWI, YTCHHE TEOMECTPUYCCKUX UYCPTEIKEH; OIMMCaHUE CBOWCTB
reoOMeTpUUeCKHX QUTYp, UX KOMOUHAIIHIA,

pa3BUTHE JIOTUKH, TPOCTPAHCTBEHHOTO BOOOPAKEHUS, AITOPUTMHUYECKOH KYIBTYPHI,
KPUTUYHOCTH MBIIUICHUSI HA YPOBHE, HEOOXOAUMOM ISl TIPOJIOJKEHUST 00pa30BaHMs B
o0acTsx, He TPEOYIOUIMX CIIeIUAIN3UPOBAHHON MaTEMATHUECKOM O OTOBKH.

3aoauu yueonozo npeomema:

COBEPILICHCTBOBAHUE TEXHUKHU BBIYUCIICHUN;

pa3BUTHE U COBEPIICHCTBOBAHHE TEXHUKH alIreOpanvecKux MpeoOpa3oBaHHM, pelieHUs
YpaBHEHUI, HEPABEHCTB, CUCTEM;

CHUCTEMAaTUYECKOE HM3yYEHUE CBOMCTB I'€OMETPUUYECKHUX TeJl B MPOCTPAHCTBE, Pa3BUTHUE
MPOCTPAHCTBEHHBIX TMPEJICTABICHUM YYaIIUXCs, OCBOCHHE CIIOCOOOB BBIYHUCIICHUS
MPAKTUYECKU BAXKHBIX T'€OMETPUUECKUX BEIUYMH U JAJbHEUILIEE PA3BUTHE JIOTUYECKOTO
MBIIUICHUS YYaIIUXCs;

CUCTeMATH3alMsl W PACIIUPCHHE CBEACHHNM O (YHKIUSAX, COBEPIICHCTBOBAHHE
rpaduYeCcKuX yMECHHIH,

3HAKOMCTBO C OCHOBHBIMM HJICSIMH M METOJAaMU MAaTEMaTHYECKOTO aHalIM3a B o0beMe,
MO3BOJIAIONIEM HCCIIEJOBaTh dJIEMEHTapHble (QYHKIMM U pemath MPOCTEHIme
reoMeTpuuecKue, Pu3nIecKue u Ipyrue IpuKIaaHbIe 3a/1a49u;

(dhopMupoBaHHe CIIOCOOHOCTH CTPOHUTH W HCCIEAOBATH MPOCTEHIINE MaTeMaTHYCCKHUE
MOJIEJIU TIPU PEIICHUU MPUKIAAHBIX 3a7a4, 3a]1a4 U3 CMEKHbBIX JUCHUILIINH.

Mecmo npeomema 6 6az3ucHom yueoHom niaane.

Ha u3yuenne marematruku B 10 knacce orBoaurcs: 4,5 4 B Hegento, 156 yacoB B roJ Ha



6a3oBoM ypoBHe. Kypc marematuku nenutcs Ha 2 Gioka: anreOpa v Hayana MaTeMaTUYECKOTO
aHaJM3a U reomeTpus. Anredpa M Hadaja MaTeMaTUYECKOro aHaiu3a - 3 yaca B HEJENIO Ha
06a3zoBoM ypoBHe, 102 yaca B rox; reomerpus 1,5 waca B Hememo, 51 ywac B rog Ha 6a30BOM
ypoBHe. B 1 momyronuu reomeTpus mM3ydaeTcs 2 4aca B HEJAENI0, BO 2 MOJyroguud — 1 dac B
HEJIeIO.

ITnanupyemoie pezyromamaol 00yyenus:

N3yuenne mareMaTwku B CTapiieid IIKOJE€ MaéT BO3MOXKHOCTh OOYYAIOMIMMCS JOCTUYb
JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX PE3YIbTATOB.

Jluunocmmuote pes3yibmanbl 00eceunBaroT HCHHOCTHO-CMBICJIOBYIO OpHUCHTAINIO
06yqa}om1/1xc51, YCTAaHOBJICHUC 06y‘IaI-OH_[I/IMI/ICH CBI3U MCIKIY y‘le6H0ﬁ ACATCIBHOCTBIO U €€
MOTHBOM. K THYHOCTHBIM pe3yiabTaTaM OCBOCHHUA CTAPUICKIIACCHUKAM IIPOTrpaMMbl OTHOCATCA:

¢ Cc(hOPMHUPOBAHHOCTH MPEJCTABICHUH 00 OCHOBHBIX JTalax HCTOPHH MaTEeMaTHYECKOM
HAyKH, COBPEMEHHBIX TeHACHIUAX €€ pa3BUTHUS U IPUMEHEHUS;

e Cc(hOPMHUPOBAHHOCTh TOTPEOHOCTH camMOpeaju3allid B TBOPYECKOW JIEATEILHOCTH,
BBIPAKAIOUIAsICS B KPEATUBHOCTH MBIIUICHUS, HHUIIMATUBE, aKTUBHOCTH TPH PELICHUU
MaTeMaTHYECKUX 33]1aY;
yYMEHHUE KOHTPOJIUPOBATD MPOLIECC U PE3yIbTaT YUeOHOH MaTeMaTHYEeCKOM NesITeTbHOCTH;
CIOCOOHOCTh K 3MOIMOHAJIBHOMY U 3CTETUYECKOMY BOCIPHUATHIO MaTeMaTUYECKUX
00BEKTOB, 33/1a4, PELICHU, PacCyKIEHUI;

® HaBBIKU COTPYIHHUYECTBA CO CBEPCTHUKAMH, JETHMH MIIAJIIETO BO3PACTa, B3POCIBIMHU B
00pa3oBaTebHON, OOIIECTBEHHO TOJIE3HOU, yueOHO-HCCIIeI0BATEILCKOM, TPOCKTHOU U
JPYTruX BUAAX JIEATEIIbHOCTH;

®  BKJIIOYAOIINX TOTOBHOCTD u CIOCOOHOCTh oOyuaronmxcs K
CaMOPAa3BUTHIO, JINYHOCTHOMY CaMOOTPEACIICHHIO U CAMOBOCIIUTAHUIO B COOTBETCTBHH C
0011e4eI0BeYeCKUMHU [IEHHOCTSIMU;

e CchOpPMHUPOBAHHOCTh WX MOTHUBAIIMU K OOYYCHHIO W IEJICHANIPABICHHON MTO3HABATEIHLHOMN
JEeSITETbHOCTH, CHUCTEMbl 3HAYMMbIX COLMAJIBHBIX W MEXJIWYHOCTHBIX OTHOILIEHU,
LEHHOCTHO-CMBICIIOBBIX YCTaHOBOK;

®  CIOCOOHOCTH CTaBUTh LIEJIH U CTPOUTH KU3HEHHBIC IIJIAHEI,

® TOTOBHOCTb M CIIOCOOHOCTH K CaMOCTOSITEJIbHOM, TBOPYECKOM U OTBETCTBEHHOM
NeSITEIbHOCTH;

® TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oOBaHHMIO, B TOM YHCIIE CaMOOOpa3oBaHHIO, Ha
NOPOTSKEHUU BCEH JKU3HU,

® CO3HaTeJIbHOE OTHOLICHHE K HEMPEephIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCHEIIHOM
npodeccHOHaTBHON 1 00IIECTBEHHOH 1EATETFHOCTH.

Memanpeomemmnsie pe3ynvbmamsl OCBOCHHS OCHOBHOW 00I11€00pa30BaTEIbHOM MPOrpaMMbl
JOJIKHBI 00€CIIeUnBaTh:

e c(hOPMHUPOBAHHOCTD MEPBOHAYAIBHBIX MPEJICTABICHUH 00 HIEIX U METOJIaX MaTEMAaTUKU
Kak 00 YHHBEPCAJIbHOM SI3bIK€ HayKH M TE€XHUKHU, CPEICTBE MOJECIMPOBAHUS SBICHUNA U
IPOLIECCOB;

® yMEHHE BUIECTh MAaTEMaTHUYECKYIO 3a7auy B KOHTEKCTE MPOOJIEMHON CUTyalluu B JPYTUX
JTUCLUIUINHAX, B OKPYKAIOIIEH KU3HU;

® yMEHHE Paclo3HaBaTh JIOTHYECKH HEKOPPEKTHBIC BBICKA3bIBAHUS, OTIMYATH THIIOTE3Y OT
(akTa; yMeHHE TPUMEHSATh HHIYKTUBHBIC U ITYKTUBHBIC CTIOCOOBI pacCyKIEHUI, BUACTD
pa3IMyYHbIe CTPATErHH PEUICHHUS 3a71ad;

® yMEHHE SICHO, TOYHO, TPAMOTHO HM3J1araTb CBOM MBICIHM B YCTHOW M NMHUCBMEHHOH peuw,



[IOHMMAaTh CMBICII TIOCTABJIICHHOW 3aJlayd, BBICTPAaUBaTh apryMEHTAllUI0, IIPUBOJIUTH
IIPUMEPBI U KOHTPIPUMEPHI;

YMEHUE HAXOIUTh B Pa3IMYHBIX HCTOYHUKAX MH(OPMAINIO, HEOOXOAUMYIO JUIS PEILICHUS
MaTeMaTHYECKHUX MpoOJieM, U MPEACTaBIATh €€ B HY>KHOH Qopme;

YMEHHE TPUHUMATh PEIICHWE B YCIOBHSX HEMONHOH W W30BITOYHON, TOYHOU U
BEPOATHOCTHON MH(POpMAIUH;

yYMEHHE MOHUMAaTh U UCIOJIb30BaTh MaTEMaTHUECKHE CPEACTBA HATJISIAHOCTH (rpadukH,
JarpaMMbl, TaOJIMIbI, CXEMBI U JIp.) AJIS WJUTIOCTPALUid, HHTepIpeTaliy, apryMEeHTalluH;
YMEHHE BbIIBUTaTh TUIIOTE3bI IPU PEIICHUN Y4eOHBIX 3a/1a4 U TOHUMATh HEOOXOAUMOCTh
UX IOATBEPXKACHUS IIyTEM J10Ka3aTENIbCTB;

NOHUMAHUE CYIIHOCTU aJITOPUTMUYECKUX NpPEeANUCaHuil M yYMEHHE JIeUCTBOBAaTh B
COOTBETCTBHUHU C MPEIIOKEHHBIM aJITOPUTMOM,;

YMEHHUE CaMOCTOSITEIbHO BBIOMPATh M CO3/1aBaTh aJITOPUTMBI Ul PELICHUS Y4eOHBIX
npobeM;

YMEHUE IJIaHUPOBATh U OCYLIECTBIIATh AEATEIbHOCTD, HAIIPABICHHYIO Ha PELICHUE 3a]a4
HCCJIEI0BATENICKOTO XapaKTepa;

YMEHHUE IUIaHUPOBATh M OLIEHMBATh PE3YJIbTATHl JCATEIBHOCTH, COOTHOCHTh HX C
IOCTaBJIEHHBIMU LEJISIMU W KU3HEHHBIM OINBITOM, IYOJUYHO TPEACTaBIATh €&
pe3ynbTaThl, B TOM 4YHCI€ M C HCHOJIb30BAaHUEM CPEICTB HHGOPMALMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOIUH.

BJIaJICHUE HAaBbIKAMHM I103HABAaTEJIbHOW pE(IEKCHH KaK OCO3HAHUS COBEPIIACMbIX
JEACTBUM Y MBICIUTENIBHBIX IIPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMI, TPAHUI] CBOETO
3HaHUS U HE3HAHMsI, HOBBIX MIO3HABATEIBHBIX 33/1a4 U CPEJICTB UX JOCTUKEHHUS.

Ilpeomemmnvie pe3ynomamvl Ha 0a30860M ypoeHe TIPOSBISIOTCS B 3HAHHWIX, YMEHHSX,
KOMITETEHTHOCTSIX, XapaKTePU3YIOIMIUX YPOBEHb OCBOCHHUS OOYYAIOIIMMHCS COJCPIKAHUS
y4eOHOTro MpeameTa.

B pesynomame usyuenus mamemamuku yuyaujuecs 00aM4CHbl 3HAMb:

3HaueHue MaTeMaTHYeCKOM HayKH Jid pelieHHs 3a7ad, BO3HHUKAIOUIUX B TEOPHUH U
IPAKTHUKE; IUPOTY U OTPAaHUYEHHOCTh IPUMEHEHUS MATEMAaTUYECKUX METOJOB K aHAIU3Y
U MCCIIEI0BAaHUIO ITPOLIECCOB U SIBJICHUI IIPUPOJIE U OOLIECTBE;

3HaueHue TMPaKTUKUM W BOMNPOCOB, BO3HUKAIOMIMX B CaMOW MaTeMaTHKe, IS
(hopMHUpPOBaHUS U PA3BUTUS MATEMaTHUYECKON HAYKH;

Wnen pacmimpeHuss UUCIOBBIX MHOMECTB KaK CIOCOOBI IOCTPOEHUS HOBOI'O
MaTEMaTHUYECKOI0 ammnapara JJisl pPelIeHUs] NMPAKTHYECKHX 3a/Jad U BHYTPEHHUX 3aJad
MaTEeMaTHKHU;

3HadyeHue HJICH, METONOB M PE3yJbTaTOB aJreOpbl U MAaTeMaTHYECKOro aHajau3a JUisd
IIOCTPOEHHUSI MOJIEIIEN peabHbIX IIPOLIECCOB U CUTYaLIUN;

VYHuUBepcaJlbHBI XapakTep 3aKOHOB JIOTUKM MAaTeMaTHMYECKHX paCcCyXIEHHUH, uX
IPUMEHUMOCTb B PA3JIMYHbBIX 00JIACTAX YEIIOBEUECKON JESTEIbHOCTH;

Paznuume TpeGoBaHMiA, NpeABABISEMbIX K JOKa3aTelbcTBAM B  MaTE€MaTHKeE,
€CTECTBEHHBIX, COLUAIbHO-I)KOHOMUUYECKUX U T'YMAaHUTAPHBIX HAyKaX, HA IIPAKTUKE;
BeposTHOCTHBIN XapakTep pa3iaMuHbIX MPOLIECCOB M 3aKOHOMEPHOCTEH OKPYKAIOLIETO
Mupa.

MeToab! 10Ka3aTeIbCTB U AITOPUTMOB PEILICHHSL.

B pesynvmame usyuenus mamemamuru yuauquecs 00JaM4CHbL YMENLb:

BJIaJCTh 0a30BbIM OHATHIHBEIM arrapaToMm;

JlaBaTh onpezescHus, GOPMyIUPOBATh CBOMCTBA YUCIOBBIX U TPUTOHOMETPUUYCSCKUX ()YHKIIHI;
OPpON3BOAUTL TOXKACCTBCHHBIC npeo6pa301aaﬂna, BBIYHCJIATH 3HAYCHUS BBIan(CHHﬁ;

pernaTh ypaBHCHHsI, HEPABCHCTBA C TPUTOHOMETPHUUCCKUMHE (DYHKIMSIMH B HECJIOKHBIX CITyJasix
(c mpuMeHeHreM OJHOW-ABYX (OPMYI W/WIX 3aMEHBI IIEPEeMEHHOI), B TOM YHUCIIe TIPU PEIICHUU
IMPAKTUYCCKUX PACUCTHBIX 3a1av U3 OKPYKAIOLICTO MUpa U U3 0071aCTH CMEXHBIX JUCIHHMIIINH,



® TPUBOAWUTH TPUMEPHl PEANbHBIX SBIEHUA W TPOIECCOB, B TOM YHCIE NEPUOJANIESCKUX,
KOJINYECTBEHHBIE XapaKTEPUCTUKN KOTOPHIX OMHUCBHIBAIOTCS C TOMOLIBIO (DYHKIINH;

e onpeaenATh 3HaueHWE (YHKIWMU IO 3HAYCHHWIO apryMeHTa; n300paxkaTb Ha KOOpPAMHATHOW
IDIOCKOCTH TpaduKH 3aBUCHUMOCTEH, 3aJaHHBIX OIMMCaHHEM, B TaOIUIHOU (GopMe M HOpMYIIOit;
ONHMCHIBATH CBOWMCTBA (QYHKUUH € OMOpOil Ha TpaduKu; MEPEeUHCsiTh U WILIIOCTPUPOBATH,
HCTIONB3YS TpaduKH, CBOMCTBa OCHOBHBIX JIEMEHTAPHBIX ()yHKIIHIA;

® COOTHOCHTh pEaIbHBbIE 3aBHCUMOCTH W3 OKpYKAIOIIEH >KU3HH W W3 CMEXKHBIX JUCIUIUIMH C
3JeMEHTapHBIMH (D)YHKITUSIMH, JeJasi BHIBOABI O CBOMCTBAX TAaKUX 3aBUCHMOCTEN;

e OOBSICHATH Ha MPUMEpaxX CyTh METOJIOB MaTEMAaTHYECKOTO aHAIN3a IS UCCIIEAOBAaHUS (DYHKIIHA;

® OOBSCHATH TEOMETPUYECKUH M (U3UUECKUI CMBICT MPOU3BOJIHOMN; IOJIB30BATHCS TaOJIHUIAMU
MIPOM3BOAHBIX, TPaBUJIAMH HAXOXIEHUS TMPOW3BOJHBIX CYMM, NpPOM3BEACHHS W YacTHOTO;
N0JIb30BaThCs TOHATUEM MPOHM3BOJHON TPH OMNHCAHWW CBOWCTB (YHKIMH (MOHOTOHHOCTD,
HauOoJbllee U HAUMEHbLICE 3HAUCHHSA);

®  OCYUIECTBISATh WH(DOPMAIMOHHYIO TepepadOTKy 3aJadd, IMepeBols HHPOPMAIUIO Ha SI3BIK
MaTeMaTHYECKUX CHMBOJIOB, TIPEICTABIISISI COAEpIKaIUecs B 3a7a4ax KOJMUECTBEHHBIE JaHHBIE B
Buzme ¢opmyn, Tabmuil, rpadUKoOB, AWArpamMM, W BBITIOTHATH OOpaTHBIE IEHUCTBUS C IEIBIO
u3BJeYeHUs HHpopManuu u3 Gopmyd, TabIuL, rpaduKoB U JIp.;

® WCXOHs W3 YCIOBHS 3a/ad¥, COCTaBISITh YWCIIOBHIC BBIPAXKCHHS, ypaBHEHHS, HEPaBEHCTBA U
HaXOJWUTh 3HAYCHHUS NCKOMBIX BEJINYHH;

e u3narath ¥ 0pOPMILITH PELIEHNE JIOTHYECKH MOCIEeA0BAaTENbHO, ¢ HEOOXOAMMBIMH MOSICHEHUSMU;

®  JICIIOJIB30BATh SA3bIK CTEPEOMETPHUH JIJISl OMTMCAHHS 0OBEKTOB OKPYIKAIOIIETO MUPA;

® [PUBOAUTH NPUMEPHI PEATbHBIX OOBEKTOB, NPOCTPAHCTBEHHBIE XAaPaKTEPUCTHKH KOTOPBIX
OTHCHIBAOTCS C TOMOIIbI0 TE€OMETPUYECKUX TEPMHUHOB W OTHOIIEHHH (MapayuieThbHOCTH,
NEePICHIUKYIIPHOCTH, PABEHCTBA, IOJJO0HS, CHMMETPHH);

®  UMETh NpPEACTaBICHHE O MHOTOIPAaHHUKAX;

®  pacrmo3HaBaTh Ha YePTEkKax M MOJEIAX TUIOCKHE W MPOCTPAHCTBEHHBIE TeOMETpUYEeCcKie (QUTYPHI,
COOTHOCUTH TPEXMEPHBIE OOBEKTHI C MX OMUCAHUEM, YePTEKAMU, N300paKECHUSIMH;

®  J1aBaTh OMpeneneHus, GopMyITUPOBATH CBOHCTBA MHOTOTPAHHHUKOB;

®  BBITOJIHATH [EOMETPHUYECKHE TIOCTPOCHHUSI;

® JUIIOCTPUPOBATH  METOIBl  MApaJUICNBHOTO,  NEPHEHAMKYJISPHOTO M LEHTPaIbHOTO
MIPOEKTHPOBAHUS;

®  CTPOHTH NPOCTEHIINE CCYCHUSI TEOMETPUIECKUX Tell;

®  JiCCIIeIOBaTh U OMHCKHIBATH MIPOCTPAHCTBEHHBIE OOBEKTHI;

® yMETh HCIIONB30BATh CBONCTBA IUIOCKHX M MPOCTPAHCTBEHHBIX (PHUT'YP, METOMABI BHIYHCICHHS UX
JWHEHHBIX JJIEMEHTOB M YIJOB, (OpMynbl Uit BBIYUCICHHS IUIOINAAEH MOBEPXHOCTEH
MIPOCTPAHCTBEHHBIX (PUTYD, POPMYIBI, [T BEIYUCIEHUS 00 FEMOB MHOTOTPaHHUKOB;

® MPOBOJUTH JOKa3aTeNbCTBA T€OMETPUYECKHUX TEOpPEM; MNPOBOJWTH NHCBMEHHBIE M YCTHBIC
JIOTUYecKre 00OCHOBAHUS MIPH PEIICHUH 33]1a4 Ha BEIYUCIICHUS U OKa3aTeIbCTBO;

®  CIOJIB30BaTh B OTHOIICHUH I'€OMETPHUYECKHX (PUTYP FOTOBBIC KOMITBIOTEPHBIE MPOTPAMMBI LIS
MOCTPOCHUS], NPOBEICHHSI KCIIEPUMEHTOB M HAOJIOACHUH Ha IUIOCKOCTH M B NPOCTPAHCTBE;
MOJIETIMPOBATh U3MEHEHUE CBOWCTB T€OMETPHUECKHUX OOBEKTOB B TUHAMHUKE, B 3aBHCHMOCTH OT
U3MEHEHMs MTapaMeTpoB.

YuciioBble PyHKIHH.

Onpenenenne unciaoBod (yHKIMU U criocoObl e¢ 3amanms. CBolcTBa (PYHKIIHIA
[lepuoanueckue u oOpaTHBIE PYHKIIUU.

OcHoBHas1 neJib-HhopMUpPOBaHHE TPEACTABICHUS O YUCIOBOM (DyHKIIMH, criocobax e€ 3agaHus, o
CBOMCTBaxX 3JEMEHTApHBIX (YHKIHH, (OPMHPOBAHHE YMEHHS HAaXOAWUTh 3HAYCHHUE YHCIIOBBIX
(byHKIMI, OBlIaJIeHUE HABBIKAMU U YMEHUSIMH TIOCTPOEHHS TPa(UKOB dJIeMEHTapHBIX (pyHKINH,
Pa3BUTH TBOPUYECKHE CIOCOOHOCTHU B MMOCTPOSHUH TPaduKOB ()YHKITHHA.



B pe3yJsbrare uzy4eHnusi JaHHON TeMbl 00Y4aIONIUICH TOJIKEH
3HATH/IIOHUMATD!

- ompejesieHUue YUCIOBON (GYHKIIMH U CLIOCOOBI €€ 3aJaHus;
- CBOWCTBa (QyHKITUH;
- TMOHsATHE 00paTHbIE QYHKIUH.

yMeThb!

- peliath 3a/1aHUS 110 TEME;
- TIPUMEHSATH CBOWCTBA (DYHKIMH MTPH BHITOJIHEHUH 3aJIaHUH IO TEME;
- HaxoIuThb oOpaTHbIe (YHKIIUU.

Tpuronomerpunuyeckue GpyHKIuH.

YucnoBas OKpYKHOCTh HAa KOOPAMHATHOM IutockocTu. OnpeneneHne CHHyca, KOCHHYCA,
TaHreHca M KOTaHTeHca. TpUroHoMeTpruieckne QyHKIIUH YMCIOBOTO M YTJIOBOTO apryMeHTa, UX
cBoiictBa M rpaduku. Cxarue M pacTsiKeHHe TI'paUKOB TPUTOHOMETPUUECKHUX (YHKLUH.
OOpaTHble TPUTOHOMETPHUECKUE (YHKIMH; PACCMOTPETh U3BECTHbIE 3J€MEHTapHble (YHKINH,
ux rpapuku QyHKIHUN U UX CBOHCTBA

OcHoBHasi ueab - (GOPMHUPOBAHHE MPEACTABICHUS O YHUCIOBOM OKPYKHOCTH, O YHCJIOBOH
OKPY’KHOCTH Ha KOOPJAMHATHOMN IUNIOCKOCTH, (POPMUPOBAHNE YMEHUS HAXOUTh 3HAUEHHUE CUHYCA,
KOCHHYCa, TAHI€HCa U KOTAaHI'€HCA HAa YMCJIOBOW OKPY)KHOCTH, OBJIaJICHUE YMEHUEM IPUMEHSThH
TPUTOHOMETPUUECKHE byHKIIIH YHUCJIOBOTO aprymeHTa, npu npeoOpa3zoBaHUH
TPUTOHOMETPUUYECKUX BBIPAKEHHH, OBJIaJIeHNE HAaBbIKAMU U YMEHHMSIMH IOCTPOEHHUS TpaduKoB
byHKIMiA y=SINX, y=C0SX, y=tgX, y=CtgX, pa3BUTh TBOPYECKHE CIIOCOOHOCTH B IMOCTPOCHUH

rpauKoB (PYHKIIHA.
B pe3yabTare n3yueHusi JaHHOI TeMbl 00Y4YaIOLIHIICA 10JI/KEH:
3HATH/TIOHUMATD!

- TIOHSTHE YHCIOBOH OKPY)KHOCTH;

- IIOHATHE YUCJIOBOU OKPYKHOCTU Ha KOOPJAMHATHOM IUIOCKOCTH;

- TOHATHS CUHYCAa U KOCHHYCA, MX CBOMCTBA;

- OIpeJesIeHHe TaHT€HCa U KOTaHI'€HCa, WX CBOWCTBA;

- TIOHSTHE TPUTOHOMETPUIECKON (PYHKIIUH YUCIOBOTO apTyMEHTa;

- OCHOBHBIE (HOPMYJIBI OJTHOTO apPIryMEHTa TPUTOHOMETPUIECKHIX (PYHKIIHUI;

- TOHSTHE TPUTOHOMETPUYECKON (PYHKIIUH YTIIOBOTO apryMEHTa;

- TOHATHE PaJUaHHOIN Mephl yIia;

- (opMyIbl IpUBEIEHUS;

- rpaduku QyHKIMHU y = sin X, y = sin (X+a), y = sin X £B, y=COSX, y=CO0S (X+a), y = COSXEB,
y=tgx, y=CtgX 1 uX CBONMCTBa;

- TOHSTHE OCHOBHOT'O MEpHOJia TPUTOHOMETPUYECKUX (QYHKIIHI;

- aIroputM™ npeodpazoBaHus rpa)uKOB TPUTOHOMETPHUUECKUX (DYHKIIUH.

yMeTb!

= 3alrCbIBATb MHOXCCTBO 4YHCCJI, COOTBCTCTBYIOIMIUX Ha YHCJIOBOH OKPYKHOCTHU TOYKE;
HaxoJuThb Ha YHUCIIOBOH OKPY’KHOCTH TOYKY, COOTBETCTBYIOIIIYIO JaHHOMY YUCITY,



- COCTaBJIATh TaOJMIly 3HA4YEHUI; HAXOAWTh HA YMCIOBOM OKpPYKHOCTH TOYKU C
KOHKPETHBIM 3HA4€HHEM aOCLMCChl W OpAMHATBHI, OIpPENEATh KaKUM YHCIaM OHHM
COOTBETCTBYIOT;

- COCTaBWTb TaOJNMIly 3HAYEHUH CHHYyCa, KOCUHYCA, TAHT€HCA M KOTAHTCHCA;

- yOpomaTh BBIPAKECHUS C TPUMEHEHHWEM OCHOBHBIX (OPMYJ OJHOTO apryMeHTa
TPUTOHOMETPUYECKUX ()YHKIIHIA;

- TIEpEeBOJUTH PaIMaHHYIO MEPY YyIJia B TPAlyCHYIO U HA00O0POT;

- pemiath 331aHUS HA IPUMEHEHHEe (OPMYIT IPUBEICHIS,;

- CTpPOUTH rpa)Ku TPUTOHOMETPUIECKHUX (PYHKITUH.

TpI/IFOHOMeTpI/l‘leCKI/Ie YPABHCHHUA X HEPABCHCTBA.

[IpocTeiiliie TPUTOHOMETPUYECKHE YPAaBHEHHS M HEpPAaBEHCTBA. METOIbI penieHus
TPUTOHOMETPUYECKUX YPAaBHEHHI: METOIbl 3aMEHBI IEPEMEHHOW, METOJ| Pa3lOoXKECHHsS Ha
MHOXUTEIH, ONHOPOIHBIE TPUTOHOMETPUUECKHAE YPaBHEHU.

OcHoBHas1 HeJib - GOPMHUPOBAHUE MPEICTABICHUHN O PEIICHUN TPUTOHOMETPUIECKUX YPAaBHEHUH
Ha YHCJIOBOM OKpPY)XHOCTH, 00 apKKOCHHYCE, apKCHHYCE€, apKTaH['€HCE M AapKKOTaHICHCE,
OBJIAJICHUE YMEHHEM PELICHUS TPUTOHOMETPUYECKUX YPABHEHMM METOJOM BBEJICHHE HOBOU
MIEPEMEHHOM, Pa3JIOKEHUS HAa MHOXKUTENU, (POPMUPOBAHHWE YMEHUN PpELIEHUS OJHOPOJHBIX
TPUTOHOMETPUYECKHX  ypaBHEHHMH, pacliupuTh U  000OmIMTH  CBEAEHHS O  BHJAX
TPUTOHOMETPUUECKUX YPABHEHUM.

B pesyabTrare n3dy4eHusi JaHHOH TeMbl 00y4alOIHIiCS TOJ/KEH:

3HATH/TIOHUMATD.

NOHATHE aPKKOCUHYCAa U ypaBHEHus cosa = t;
TIOHSTHE apKCHHYCa U ypaBHEHUs sina =t;

NOHATHE apKTaHIeHca U ypaBHeHus tga =t;

TIOHSATHE APKKOTAHTEHCA U ypaBHEHUs ctga =t;
MPOCTEUIINE TPUTOHOMETPUYECKUE YPABHEHHUS.

yMeTb!

- pemiath ypaBHeHUsCOSa =t,Sina=t,tga=t, ctga=t;
- pewaTh NPOCTEHIINE TPUTOHOMETPUUYECKUE YPABHEHUS.

IIpeoOpa3oBanne TPUrOHOMETPHYECKHUX BbIPAsKEHHUH.

@OopMyJIBI  CIIOKEHMsI, IPUBEIACHUSA, [BOMHOTO apryMEHTa, IIOHWKEHUS CTEICHHU.
[IpeoOpa3oBaHue CyMMbl TPUTOHOMETPUYECKUX (YHKUUI B MPOM3BEACHUE U MPOU3BEICHUS B
cyMMy. MeTo/ibl pelieHHsI TPUIOHOMETPUUYECKUX YpaBHEHUH (IIPOIOIKEHHE).

OcHoBHas1 HeJb - GOpMHUPOBAHUE NpEACTaBICHUN 0 popMynax CHHyca, KOCHUHYyca, TaHT€HCa
CYMMBI U Pa3HOCTH apryMeHTa, ()OpMYJIbl ABOMHOTO apryMeHTa, (GOpMYJIbl MOJIOBUHHOTO YIJIa,
(GbopMyIBl TTOHMKEHHS CTETIEHH, OBJIAJICHHE YMEHHEM INPUMEHEHHE 3THX (opMyr, a Takxke
(dopmyIbl Tpeodpa3zoBaHUs CYMMbI TPUTOHOMETPUUYECKUX (PYHKIMA B TPOU3BEACHUE U (HOPMYITBI
npeoOpa3oBaHusl TPOMU3BEAECHUS TPUTOHOMETPHUUECKUX (YHKIHMA B CyMMy, pacIIUpUTh U
0000IUTE CBeleHHs O  NPeoOpa3OoBaHMM TPHUTOHOMETPUYECKUX BBIPAKEHUSIX, MPUMEHSS
pa3inuyHble POPMYIIBI.

B pesyabTare M3yueHUsi JAHHOH TeMbl 00y4aIOLIUICH 10JI7KeH:



3HATL/IIOHUMATh .

(dopMyIIBl CHHYCa, KOCUHYCA, TAHI'€HCA, KOTAHI€HCA CYMMBI M Pa3HOCTH apTyMEHTOB;
(hopMyIIbI IBOHOTO apryMEHTa;

(hopmyIbl MpeoOdpa3oBaHUsl CyMMbI TPUTOHOMETPHUYECKUX (DYHKIUH B POU3BEICHUE
(opMmyIbl TpeoOpa3oBaHusl TPUTOHOMETPUYECKUX (QYHKLHUI B CYMMY;

(opMyIIbl TpeoOpa3oBaHusl TPUTOHOMETPUUYECKUX QYHKLHUI B CyMMY;
npeobpa3oBanue BeipaxkeHus A sinx + B cos x k Buay C sin (x+t).

yMeTb!

OPUMEHATh (OPMYINIBI CHHYCA, KOCHHYCAa, TAaHTEHCA, KOTAaHT€HCa CYMMBI U pPa3HOCTHU
apryMeHTOB IIPY PELICHUY 3aJaHN;
OPUMEHSTH (YOPMYJIBI IBOHOTO apryMeHTa Ipy PelIeHNH 3a/1aHuil;

OpUMEHATH (OPMYJIBl MPEoOpa3OBaHUsI CYMMBI TPUTOHOMETPUYECKUX (YyHKUIUH B
IPOM3BEACHUE NP PEIICHUH 3aJaHUI;

dbopmynel TIpeoOpa3oBaHUsl TPUTOHOMETPUUYCCKUX (PYHKIIMH B CyMMY NpH pEHICHUHU
3aJJaHUM.

IIpousBoaHasi.

Omnpenenenue YMCIOBOM MOCIEOBATENLHOCTH, CLIOCOOHI €€ 3a1anus u cBoiicTBa. [Ipexen
YUCIIOBOM TOCJIEIOBAaTEIbHOCTHA, CBOMCTBA CXOIAIIMXCS mocienoBaTenbHocTed. Cymma
OeckoHeuHOM reoMerpuueckoi nporpeccu. [lpenen pynkunn Ha OECKOHEYHOCTH U B TOUKE.

3anayu, NpUBOASILIKE K TOHATHIO POU3BOIHOM, OIpeiesieHNe IPON3BOHOMN, BEIUNCIICHHUE
npou3BoaHbIX. [loHATHE mpom3BogHOM 1 — TO mopsaka. JuddepeHumpoBaHue CII0XKHOMI
¢ynkunu. uddepenuupoanue oOpaTHOM (yHKIMU. YpaBHEHHE KacaTeNbHOW K Tpaduky
¢GyHkunMu. YpaBHeHHe KacaTeslbHOW K rpaduky ¢yHkuuu. Ilpumenenue npou3BoaHOM aiis
uccienoBaHus (YHKIWA HAa MOHOTOHHOCTh U 3KCTpeMyMmbl. [lprMeHeHue mpou3BOAHON st
JI0Ka3aTelbCcTBa TOXKACCTB M HepaBeHCTB. [loctpoeHue rpadukoB (ynkuuii. Ilpumenenue
MIPOU3BOIHOM IS OTHICKAHUSI HAMOOJIBILIEr0 M HAMMEHBIIIEr0 3HAYeHNH HeNPEePhIBHON (yHKIUU
Ha IPOMEXYTKE. 3aJa4i Ha ONITUMU3ALIHNIO.

OcHoBHas1 Heab-(pOpMUPOBAaHME YMEHHUH MPUMEHEHHs NMpaBHJI BBIYUCIECHUS NPOU3BOIAHBIX U
BbIBOZA (OPMYJI MPOU3BOAHBIX AJIEMEHTAPHBIX (DYHKIMH, (HOpMUpOBaHHME IMPEICTABICHUS O
MOHATUHU TIpeJeNia YWCIOBOW TIOCIEIOBATENFHOCTH W (DYHKIMH, OBJAJCHUE YMEHHEM
ucclieoBaHusT (DYHKIMU, C TIOMOIIBIO TPOU3BOJHOM, COCTaBJIATH YPaBHEHHUS KacaTelIbHOH K
rpa¢uky GyHKIHMH, IPUMEHEHUS IPOU3BOJHOM JUISl MCCIIeA0BaHUs (PYHKIMIA HA MOHOTOHHOCTh U
9KCTPEMYMBI U TOCTPOCHHUS IPaPUKOB PYHKIIMH.

B pesyabTrare H3yueHHUsi JAHHOH TeMbl 00y4alOIIUICH 10JI7KeH:
3HATh/TIOHUMATh!

- TOHATHE YHUCIIOBOM MOCIEI0BATENLHOCTH U €€ Ipejiea:

- CBOWCTBA CXOAALIUXCS IOCIEA0BATEIBLHOCTEH;

- TMOHATHE O€CKOHEYHOW reOMEeTPUIECKOM MPOTPECCUH;

- TMOHATHE npezena QyHKINH Ha OECKOHEYHOCTH U B TOUKE;

- IpaBWI BBIYMCICHUS IPOU3BOIHBIX 3JIEMEHTaPHBIX (PYHKIIUII;
- (OpMyIIBI TPOU3BOIHBIX JIEMEHTAPHBIX ()YHKIINH;

- TOHATHE IpeJielia YUCIOBON MOCIEJ0BATEIBHOCTH U (DYHKIIUH;
- yYpaBHEHHE KacaTeJbHOW K rpaduKy QyHKIHH;



- aITrOpUTM HCCIIeOBaHUA (QYHKIIMM Ha MOHOTOHHOCTH M 3KCTPEMYMBI C TIPHUMEHEHHUEM
MIPOU3BOTHOM;
- MOHATHE HAWOOJIBIINX U HANMEHBIINX 3HAYEHUH BEJIUYUH.

- HaxOJAWTb IIPEJes YACIOBOM MOCIEA0BATEIBHOCTH;

- HaxOJUThb CyMMY O€CKOHEYHOI reoOMeTpU4eCcKOi MPOrpeccuy;

- HaxOIUTh mpeaen GyHKIUU Ha OECKOHEYHOCTH U B TOUKE;

- BBIYMCIATH NPOM3BOJHBIC 3JEMEHTapHBIX (yHKIMH ¢ npuMeHeHueMm GopMya HUX
IPOU3BO/IHBIX;

- HaxOJUThb Ipejes YUCIOBOW MOCIIEJ0BATEIILHOCTH U (DYHKIIMH;

- COCTaBIISITh YpaBHEHHE KacaTeIbHOW K TpaduKy (yHKINH;

- HccaenoBaTh GYHKIMH Ha MOHOTOHHOCTb U 3KCTPEMYMBI C IPUMEHEHUEM ITPOU3BO/IHOIM;

- cTpouTh rpaduku QyHKIUN C TPUMEHEHHEM ITPOU3BOIHOIM;

- HaxoJuTh HauOoJIbllIee U HAUMEHbIIEEe 3HAUCHNE BEJIMYHH.
HrTorosoe noBropenue

OcHoBHasi neJdb - (GOpMHUPOBAHUE MPEACTABICHUN O ICIIOCTHOCTH M HENPEPBIBHOCTH Kypca
anreOpbl M Hayajla aHajau3a, OBJAJICHUE YMEHHEM OOOOIICHHS W CHCTEMAaTU3allid 3HAHUI
yUYaluxcs MO OCHOBHBIM TeMaM Kypca anreOpel W Hauana aHanmm3a 10 kimacca, pa3BuUTHE
JIOTUYECKOr0, MAaTeMAaTHUECKOTO MBIIIUICHUS! U HHTYHMIIMH, TBOPYSCKUX CITOCOOHOCTEH B 00JIaCTH
MaTEMAaTHKH.

I'eomempus — OnVH W3 BAXHEUIIUX KOMIIOHEHTOB MAaTEMaTHYECKOTO OOpa3oBaHUS,
HeoOxonuMasi JIsi TPUOOpPETeHHs] KOHKPETHBIX 3HAHWM O MPOCTPAHCTBE M MPAKTUYECKU
3HAYMMBIX YMEHHH, (OPMHUPOBAHUS SI3bIKA OIMUCAHHUS OOBEKTOB OKPYKAIOIIETO MHpA, IS
pa3BUTUS MPOCTPAHCTBEHHOT'O BOOOpaXKEHHS W HMHTYWUIIUH, MATEMAaTHUYECKOW KYJIbTYpBI, IS
ACTETUYECKOTO BOCIHTAHMS Yydaruxcs. V3ydeHne reoMeTpuu BHOCHUT BKJIAJl B pa3BUTHE
JIOTUYECKOTO MBIIIICHUS, B (OpMUpPOBAHUE MOHATHS T10Ka3aTEIbCTBA.

HpﬂMI)Ie ! IIJIOCKOCTHU B MPOCTPAHCTBE.

OCHOBHBIE TIOHATHSA CTepeoMeTpuH (TOYKa, TMpsMas, IIJIOCKOCTh, MPOCTpaHCTBO). IloHsaTHe 00
aKCMOMAaTHYEeCKOM  Ccroco0e  mocTpoeHuss reomeTpuu. Ilepecekaromiuecs, TmapajieNbHble U
CKpeIBaIONIMecs MpsMble. YTOJI MEXKIy NPAMBIMH B MpOCTpaHCTBE. IleprneHanKyIsapHOCTh NMPSIMBIX.
[TapannenbHOCTh U MEPIEHAUKYIIAPHOCTD MPSIMOM U INIOCKOCTH, MPU3HAKU U CBOMCTBA. Teopema o Tpex
neprneHauKyisapax. [lepnenaukymsp U HakJIOHHBIE K IUIOCKOCTH. YTOJ MEXIy HNPSAMON M MIOCKOCTBIO.
ITapannenbHOCTh MJIOCKOCTEH, MEPNEHAUKYIISIPHOCTh TUIOCKOCTEMN, MPU3HAKU U CBOMCTBA. JIByrpaHHbBIN
yTOJI, IMHEWHBIN yroJ AByrpaHHoro yria. PacctossHue OT TOUKH 10 TUIocKocTH. PaccTosHue oT npsiMoi 10
IUIOCKOCTH. PaccTossHHE Mexy NMapauleIbHBIMU INIOCKOCTAMHU. PaccTosHNE MeXy CKPEINBAIOIMMHUCA
TPSIMBIMH.

MHoOrorpaHHMKH.

Bepmmnsl, pedpa, rpanu MHOTOTpaHHUKA. Pa3BepTka. MHOTOTpaHHbBIE YTITBI. BEITyKIIbIe MHOTOTpaHHHKH.
[Ipusma, ee ocHOBaHue, OOKOBBIC pedpa, BhICOTA, OOKOBas MOBEPXHOCTh. [IpsMast U HaKJIOHHAS MTpHU3Ma.
[Ipaunsnas npusma. [lapannenenumnen. Kyo6. [lupamuna, ee ocHoBaHue, 60k0BBIE pedpa, BRICOTa, OOKOBas
MOBEPXHOCTh. TpeyronbHas nupamuja. IlpaBunbHas nupamuzga. YcedeHHas nupamuja. I[loHarue o
CUMMETPHH B IPOCTPAHCTBE (LICHTpalIbHAas, OCceBasi, 3epKaibHas). CeueHus MHOTOrpaHHHUKOB. [locTpoeHue
ceueHuil. [lpencraBieHne o TNpPaBWIBHBIX MHOTOTPaHHWKAX (TeTpadap, KyO, OKTasap, IoAeKasp,
HUKOCAdIP).



COJAEPKAHUE ITPOI'PAMMBbI
Yucaosbie pyHkunu (9 yacos).

Omnpenenenre YUCIOBOM (QYHKIIMM M crmocoObl e€ 3aganus. CBoicTBa (YHKIIMMA.
[Tepuonnueckue u oOpaTHbIC QYHKIIUH.

Tpuronomerpudeckue pyHkuuu (26 yacoB, U3 HUX 3 4 KOHTPOJIbHbIE Pa00THI).

YucnoBas OKpYKHOCTh Ha KOOpPJIMHATHOM miockocTu. OnpeneneHnue cuHyca, KOCUHYca,
TaHreHca ¥ KOTaHTeHca. TpuroHoMeTpuieckne (pyHKIMH YUCIOBOTO M YTJIOBOTO apryMeHTa, MX
cBoiictBa W rpaduku. Cxarue M pacTsHKeHHe TpaUKOB TPUTOHOMETPUUECKHUX (YHKIUH.
OOpatHble TpUrOHOMETpUYECKHE (DYHKIIUU.

Tpuronomerpudeckue ypapHenus (10 yacos, u3 Hux 1 4 KOHTpPoJbHasA padora).

IIpocreiinme TPUrOHOMETPUYECKUE YPaBHEHUsI. MeTOABI pEeLIEHHs] TPUTOHOMETPUUECKUX
YPAaBHEHUI: METOJBI 3aMEHbl IIEPEMEHHOM, METOJ PA3JI0KEHHsSI Ha MHOKUTENIH, OJLHOPOIHBIC
TPUTOHOMETPUUYECKHUE YPAaBHEHHUS.

IIpeoOpazoBanue TPUIOHOMETPUYECKUX BbIpaxkenuit (15 wyacoB, m3 Hux 1 u
KOHTpPOJIbHas1 padora).

@opMynbl CIOXKEHHUS, INPUBEACHUS, JBOMHOIO AapryMEHTa, IIOHMW)KCHMs CTEIICHH.
[IpeoOpa3oBaHne CyMMbI TPUTOHOMETPUYECKHX (YHKIMI B MpPOU3BENECHUE U TPOU3BEICHUS B
cyMMy. MeTo/ibl pelieHHsI TPUIOHOMETPUUYECKUX YPaBHEHUH (IIPOIOIKEHHE).

ITpousBoanas (31 yac, u3 HUX 4 4 KOHTPOJIbHbIE Pa0OTHI).

OmnpeneneHne YUCIOBOM MOCIEI0BATEILHOCTH, CIIOCOOBI €€ 3a1anus U cBoiicTBa. [Ipenen
YHMCIIOBOM IIOCJIEIOBAaTEILHOCTH, CBOMCTBA CXOIAIIMXCA MocienoBaTesnbHocTed. Cymma
OeckoHeuHo reomeTprueckoil mporpeccuu. [Ipenen pyHkunn Ha 6ECKOHEYHOCTH U B TOUKE.

3aauu, IPUBOAALIME K IOHATHIO IPOU3BOJHOM, OIIpe/ielIeHUe IPOU3BOIHOM, BBIYMCICHNE
npou3BoAHBIX. [loHsiTHEe mnpousBogHONM N — ro mopsaaka. JuddepeHuupoBanue CIOKHON
¢bynkuuu. uddepennupoanue obpaTHO (yHKIMH. YpaBHEHHE KacaTeNbHOW K TpaduKy
¢yHkunMu. YpaBHeHHe KacaTeslbHOW K rpaduky ¢yHkuuu. IlpumeHenue Nmpou3BOAHON aJis
uccienoBaHus (QyHKIMH Ha MOHOTOHHOCTb M 3KCTpeMyMbl. [IprMeHeHHe HpOoM3BOIHOW s
JI0Ka3aTeNnbCcTBA TOXAECTB M HepaBeHCTB. [loctpoenue rpadukoB QyHkumil. Ilpumenenue
IPOM3BOTHON IS OTHICKAHUSI HAMOOJIBIIETO M HAUMEHBINIETO 3HAYCHUI HeTPEPhIBHON (HyHKINU
Ha MPOMEXYyTKe. 3a/1laui Ha ONTUMU3ALHIO.

Oo6o6marmee nopropenue (11 yacos).
BBenenue (3 yaca).

[IpenmeTt crepeomerpuu. AKCHOMBI cTepeomMeTprun. HekoTopsie CleCTBUS U3 aKCHOM.
[MapanneabHOCTh NPAMBIX U MJI0cKOcTel (16 YacoB, 3 HUX 2 KOHTPOJIbHBIX Pa00ThI).

[TapamienbHOCTh NMPSAMBIX, NPSAMON M INIOCKOCTH. B3auMHOE pacnosiokeHue ABYX IPSIMBIX B
MIPOCTPAHCTBE. YTOJN MEXAy IByMs mpsambeimu. [lapamnensHocTh miockocted. Terpasap u
napajuieJaenunes.

IlepneHauKyISIPHOCTH NPSIMBIX U II0cKOcTei (17 yacoB, 3 HUX 1 KOHTPoJIbHasi padoTa).



[lepnieHAUKYNIAPHOCTh MPSIMOW M IUIOCKOCTH. [IepHeHAMKYNsp M HAKJIOHHBIE. YTOJI MEXIY
NpsIMOM M IUIOCKOCTHIO. JIByrpaHHbIN yroa. [lepneHaukynspHOCTh muiockocTed. TpexrpaHHsii
yroi. MHOrorpaHHslii yroJi.

MHuororpannnku (12 yacos, u3 HuUX 1 KOHTpPoJbHasA padoTa).
[lonstue MmHororpannuka. IIpusma. [lupamuna. IlpaBunbHbIE MHOIOTPAaHHUKH.
3ak/l0unTeIbHOE OBTOPEeHUE Kypca reomerpun 10 kiacca (3 yaca).

[IpenmouruTebHBIMH  MeTOAAMH  OOY4YeHHS]  SBISAIOTCA:  OOBSICHUTEIHHO-
WUTIOCTPATUBHBIN METOJI, peNPOTYKTHUBHBIN METOJI, METOJl MPOOJIEMHOTO U3JI0KEHHS, YACTUYHO-
MIOMCKOBBIA METOJ, pellleHue 3a1ay; padoTa ¢ KHUTOM, JeMOHCTpalus Tabaull, MoJenel u ap.,
HCIIONb30BAHUE TEXHUYECKHUX CPELICTB.

®opmMbI padoThI HA ypoKe: GpoHTaTIbHAS, TPYIIOBAs, MapHAasi, HHIUBUyaIbHAS.

CpencrBa oOyuyeHusi: ydeOHble TIOCOOMS, YyueOHbIE M METOAMYECKHE MaTepuabl,
JIEMOHCTpAIIMOHHOE 00O0pY/IOBaHKE, HATJISAIHBIC TTOCOOUS, KOMIBIOTED, WHTEPAKTHUBHAS JIOCKA,
MIPOEKTOP, IU(POBBIE 0OpPa30BaATEILHBIE PECYPCHIU JIP.

KoMnbloTepHoe o6ecnieueHne ypoka.

B TtemaTtnueckoMm paszene paboueil mporpaMMbl CIUIAHUPOBAHO NMPUMEHEHHE MMEIOLINXCS
KOMITBIOTEPHBIX MPOJYKTOB: JIEMOHCTPAIMOHHBIA MaTepuan, 3aJaHus s yYCTHOTO OIpoca
yUalIuXcsl, TPEHUPOBOYHBIE YIIPAKHEHUS, a TAK)KE PA3IMUHbIC SJICKTPOHHBIC YYCOHHUKH.

JeMoHCcTpallMOHHBINA MaTepuaJ (caanabl).

Co3pmaercs ¢ wLenblo OOECIEUYEeHUs] HAMIAAHOCTU MPU H3Yy4EHUH HOBOI'O MaTepHala,
HCIIOJIb30BaHUsl IPU OTBETax ydamuxcs. [IpumMeHeHWe aHMMalnuuM MpU CO3JaHUM TaKOI'o
KOMIIBIOTEPHOI'O MPOAYKTa IO3BOJISIET PAacCMaTpUBaTh BONPOCHI MAaTEMaTHYECKOW TEOpUH B
JBUKEHHUH, 00€CTIEUMBAET APYrod MOAX0/ K U3yUYEHUI0 HOBOI'O MaTepHalla, BbI3bIBAET UHTEPEC Y
ydaluxcs.

[lpu pemienun mOOBIX 3a7a4 HWCIOJNB30BAaHUE T'papUUECKON HHTEPIPETAUN yCIOBHUS
3aJaud, ee pEIICHUs MO3BOJAET yJalluMCs MOHATh MaTeMaTHUYEeCKYyI0 HICI0 pelieHus, Oosee
IJ1yOOKO OCMBICIUTh TEOPETUYECKUI MaTepHall 10 JaHHOU TeMe.

3agaHus 1J151 yCTHOIO cYeTa.

DT 3aaHus Jal0T BO3MOKHOCTh B YCTHOM BapHaHTe OTpabaThIBaTh Pa3IMUHbIC BOIIPOCHI
TEOPHUU U TPAKTUKH, TPUMEHSISI TIPUHIUITBI HATJISIAHOCTH, TOCTYMHOCTH. MIX MOXHO MCTOJIb30BATh
Ha JIF0OOM YPOKE B PEKUME yUUTEIh — YICHUK, B3AUMOIIPOBEPKH, & TAKKE B BUJIE TPEHUPOBOYHBIX
3aHIATHIH.

DJIEeKTPOHHbIE YUYeOHUKH.

OHM HCHONIB3YIOTCS B KAuyecTBE BUPTYaJIbHBIX JIaDOpaTOpud TMpH  IMPOBEIECHUU
NPAKTUYECKUX 3aHATHH, YPOKOB BBEJCHHUS HOBBIX 3HAHMH. B HUX 3akmioueH OosbLION
TEOPETUUECKUN MaTepuas, MHOTO TPEHAXKEPOB, NPAKTUUYECKUX U HUCCIENOBATEIbCKUX 3aJaHUM,
cnpaBoyHoro marepuana.Ha mo00oM U3 ypoKOB BO3MOXHO MCIIOJIB30BAHHE KOMIIBIOTEPHBIX
YCTHBIX YIPaXHEHUH, IPUMEHEHHME TpEHa)xkepa YCTHOIO CY€Ta, YTO AKTUBHU3UPYET
MBICJIUTEIIBHYIO JICSTENBHOCTh YYalIUXCs, PAa3BUBACT BBIYMCIHUTEIBHBIE HABBIKM, TAaK Kak
MIO3BOJIIET OCYIIECTBUTH MHOM MOAXO K U3y4acMOU TEME.



B paGoueii mporpamme mnpeAcTaBlIEHbl COAEpPKAHME MaTEeMAaTHYECKOro oOpa3oBaHUS,
TpeOoBaHUS K 00s3aTEJIbHOMY M BO3MOXXKHOMY YPOBHIO IOATOTOBKH OOYYaroIIerocs, BUIbI
KOHTPOJIS, a TAK)KE€ KOMITBIOTEPHOE 00ecrieueHue ypoKa.

IMenarornyeckue TEXHOJOTMU:
® 370pOBbECOEPEIKCHNE;

® JMYHOCTHO-OPUEHTHpPOBaHHas (II€Jaroruka COTpyAHUYECTBA), TO3BOJIAIONIAs YBUAETD
YPOBEHb O0YYEHHOCTH KaXJI0OT0 YU€HHKA U CBOEBPEMEHHO MOAKOPPEKTUPOBATH €€;

® TEXHOJOTrHUsl YPOBHEBOU Au(depeHInalnu, Mo3Bosoas peoeHKy BHIOMpaTh YPOBEHb
CJIO’KHOCTH;

¢ UHPOPMANMOHHO-KOMMYHHUKAIIMOHHAS TEXHOJIOTHs, oOecreynBaromas popMupoBaHue
y4eOHO-1103HaBaTEIbHON U HHPOPMALIMOHHON JeSATEIbHOCTH yJaluXCsl.

Hcnonb3yembie (popMbl, CIOCOOBI U CPEACTBA MPOBEPKH M OLICHKH 00pa30BaTeJIbHbBIX
pe3yJ1bTaToB

OueHka 3HaHUH—CUCTEMATUYECKU MPOLECC, KOTOPBIM COCTOUT B ONPEACICHUM CTENEHU
COOTBETCTBUSl HMEIOIIMXCS 3HAHWM, YMEHMI, HABBIKOB, IPEABAPUTENIBHO IIJIAHUPYEMBIM.
[Iporecc oreHKM BKIIIOYAET B €051 TaKME€ KOMIIOHEHTHI: ONPEICICHUE MeJied 00ydeHus; BHIOOD
KOHTPOJIBHBIX 33/IaHUN, TIPOBEPSIIONINX JOCTHKCHHUE ITHX IEJIeH; OTMETKY WIH JIPYroi Crocod
BBIPAKEHUSI PE3YNbTATOB IMPOBEPKU. B 3aBUCMMOCTH OT MOCTaBIEHHBIX ILEJEeH MO-pasHOMY
CTPOUTCSI TMporpamMma KOHTPOJISi, MOJOUpAIOTCA pa3jMyHble THUIIBI BOMPOCOB M 3amaHuil. Ho
MPUMECHEHHE TPUMEPHBIX HOPM OIICHKHU 3HAHUH JTOJKHO BHECTH €TMHOOOpAa3He B OIICHKY 3HAHUH
U YMCHHH Yy4Yamluxcs M clelaTh ee Oosee oObeKTHBHOU. [IpuMepHBIE HOPMBI MPEACTABISIOT
OCHOBY, UCXO/Isl U3 KOTOPOM, YUUTENIb OLIEHUBAET 3HAHUS U YMEHUS yJalUXCsl.

Conep:kanue U 00beM MaTepuaJa, IMOJICKAIIETO MPOBEPKE U OLEHKE, ONMpPENeNsioTCs
OporpaMMoil 1Mo MaTeMaTuKe Uil CpeAHed IIKoybl. B 3amaHus uid DPOBEpKHM BKIFOYAKOTCS
OCHOBHbIE, TUIUYHbIE M TPUTOM PA3JIUYHON CII0)KHOCTH BOIIPOCHI, COOTBETCTBYIOLIHE
IIPOBEPAEMOMY pa3zeily IpOrpaMMbl.

OcHOoBHBIMU (OpMaMHU NPOBEPKH 3HAHMN M YMEHMH YYalUMXCH II0 MAaTeMaTHKE B
CpeIHel IIKoye SBISIOTCS OINpOC, IK3aMEH, 3a4eT, KOHTPOJbHAas paboTa, CaMOCTOSTENIbHAs
pabota, TecTupoBaHue, IPOBEPOUHas paboTa, MPOBEPKA MUCbMEHHBIX JOMAIIHUX padoT, HAPs Ly
C KOTOPBIMHU TPUMEHSIOTCA U Jpyrue Qopmbl npoBepku. Ilpu 3TOM ydyuTBIBaeTCs, 4TO B
HEKOTOPBIX CIIY4asiX TOJIBKO YCTHBIN OIPOC MOXKET JaTh 00JIe€ MOIHbIE TPEICTABICHHUS O 3HAHUAX
U YMEHHUSX Y4YaIIUXCsl; B TOXKE BpeMsl MUCbMEHHas paboTa MO3BOJISIET OLEHUTh YMEHHE yJaluxcs
n3J1araTh CBOU MBICIIM HAa OyMare; HaBbIKM TPAMOTHOT0 O(hOPMIIEHHS BBINOJIHAEMBIX UIMH 3a/IaHUM.

IIpn omeHke yCTHBIX OTBETOB M NHCbMEHHBIX pPaldoOT Yy4uTelb B IIEPBYI0 OYEpEIb
YUUTBHIBACT UMEIOIIMECS Y ydallerocs: (pakTHueckue 3HaHUS U YMEHHUSI, UX MOJIHOTY, IPOYHOCTH,
yYMEHHE NPUMEHATH Ha MPAKTUKE B PA3JIMUYHBIX CUTyallUsAX. Pe3ynbTaT OlIeHKH 3aBUCUT TaKXKe OT
HaJM4Ms ¥ XapakTepa JOMYIIEHHbIX TOTPEITHOCTEH.

Cpem/I HOFpCH.IHOCTGfI BBIACTIAIOTCA OIIII/I6KI/I, HEA0YETHI U MCJIKHE MMOTIPEIIHOCTH.

HOFpeH_IHOCTB CUHUTACTCA OIIII/I6KOI71, C€CJIM OHAa CBUACTCIBLCTBYCT O TOM, YTO YUYCHUK HC OBJIAJACII
OCHOBHBIMH 3HAHUSAMH, YMCHUAMHA U UX IIPUMCHCHUCM.

K HEA0IETAM OTHOCATCA IMOIPCIITHOCTHU, CBUACTCIILCTBYIOIUEC O HEAOCTATOYHO IMOJIHOM UJIU
HEAOCTATOYHO IMPOYHOM YCBOCHUHU OCHOBHBIX 3HAHUU U YMCHI/Iﬁ uiu 00 OTCYTCTBHUU 3HaHPII>i, HC



CUMTAIOIIUXCSI B COOTBETCTBUU C MpPOrpaMMod OCHOBHbIMU. K HemoderaM OTHOCSTCS
MOTPEITHOCTH, OOBSICHSIONINECS PACCETHHOCTHIO I HEJJOCMOTPOM, HO KOTOPBIE HE TIPUBEIH K
HCKOKEHUIO CMBICTIAa TOJTYYCHHOTO YYEHUKOM 3aJaHusi WM Croco0a €ro BBIOJHEHUS.
I'pammaTtuyeckas ommOKa, TONMyIIeHHAs! B HATUCAHUH U3BECTHOTO YJalleMycs MaTEMaTHUECKOTO
TEpPMHHA, HEOpexKHasl 3aI1Ch, HEOPEKHOE BHIMOIHEHHUE YepTekKa CUUTAIOTCS HEIOUETOM.

K meaxum MOrpemrHoCTAM OTHOCATCA IIOTPCHIHOCTH B YCTHOﬁ U IMMChMEHHOM p€uun, HE
HCKaXXarolye CMbICJIa OTBETA UJIW PCIICHMA, cnyqaﬁm,le OIIMCKH U T. II.

Kaxmoe 3amanue st yCTHOTO ONpoca WM THUCBMEHHOW pabOThl TPEICTaBIsET
TEOPETHUECKUI BOIIPOC WJIH 3a1a9y.

OtBeT Ha BONPOC CUUTACTCS OE3YNPEUHBIM, €CIIH €r0 COAEPKAHUE TOUHO COOTBETCTBYET
BOIIPOCY, BKJIIOYAET BCE HEOOXOAMMbIE TEOPETHYECKUE CBEICHHS, 000CHOBAaHHbIE 3aKITIOUEHUS U
NOSICHAIOLME TPUMEPBl, a €ro H3JIOKEHUe U O(QOpPMIICHHE OTJIMYAIOTCS KpPaTKOCThIO U
aKKypaTHOCTBIO.

Pemenue 3agaun cuntaercsi 6e3yMnpedHbIM, €Clii MOMy4YeH BEPHBIN OTBET MPH MPaBUILHOM
X0JIe pEIIeHMs], BBIOpaH COOTBETCTBYIOIIUNA 3a/ade CIOCO0 pPEIICHUs, MPaBUIBLHO BBITIOJHEHBI
HEOOXOAMMBIE BBIUYUCICHUS W TPeoOpa3oBaHUs, MOCIEIOBATEILHO M aKKypaTHO O(OPMIICHO
pelleHue.

O].[EHKa OTBETA yYallerocs 1npu yCTHOM OIIPOCE U OLICHKa MHUChbMEHHOM I(OHTpOJ'IBHOfI pa60TBI
IpOBOOUTCA 110 MATHOAIIILHOM CHCTEME.

OneHka yCTHBIX OTBETOB:
OTBeT oleHNBAaETCHA OTMETKOM “5”, ecnu yyanuiics:

® TIOJHOCTBIO PACKPBUI COAEPKaHNE MaTepuaia B 00beMe, IPeayCMOTPEHHOM MTPOrpaMMOit
U y4eOHUKOM;

® W3JOXKWI MaTepuajl TpPaMOTHBIM S3BIKOM, TOYHO HCIIONB3YyS MaTEMaTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIUKY, B ONPEJEICHHOM JTIOTMUECKOU MMOCIEe10BATENbHOCTH;

® MPaBWIHHO BBHIMOJIHWI PUCYHKH, YEPTEKH, TPadUKH, COMMYTCTBYIOIIUE OTBETY;

® [IOKa3aJl yMEHHE WILIIOCTPUPOBATH TEOPUIO KOHKPETHBIMU MpPHUMEpPaMU, NMPUMEHSTH B
HOBOW CHUTYaIlMU MIPHU BHIMOJHEHUHU MTPAKTUUECKOTO 3aaHuUs;

® [POJEMOHCTPUPOBAJ YCBOGHHE paHEE M3YUYCHHBIX COIYTCTBYIOIIUX BOIPOCOB,
c(hOpMUPOBAHHOCTh U YCTOWYHUBOCTD UCITOIB3YEMBIX ITPH OTBETE YMEHHUI U HABBIKOB,;

® OTBEYAJ CAMOCTOSITENILHO, 0€3 HAaBOASIINX BOITPOCOB YUHUTEIISA.

OTBeT OIEHNBAETCA OTMETKOH “4”,

€CJIM YAOBJICTBOPACT B OCHOBHOM Tpe6OBaHI/IHM Ha OLCHKY “5”, HO IIpHU 3TOM HMECT OJAHH U3
HCIOYCTOB:

L B HM3JI0XKXCHUU ,[[OHYU_IGHLI HC60JIBI_HI/IG Hp06enm, HC€ HCKasuBUINC MATCMATHUUYCCKOC
COJIep)KaHNEe OTBETA,;
L] )IOHYHIGHBI 1-2 HEao4cTa HpI/I OCBCIICHUU OCHOBHOI'O conepmaHI/m OTBETAa, I/ICHpaBJ'IeHHBIG
MOCJIe 3aMEYaHus yUUTES;
e JIONMyIICHBI OmMMOKa WM OoJiee JBYX HEJO0YETOB IPH OCBEIICHHWH BTOPOCTETICHHBIX
BOITPOCOB MJIU B BBIKJIAKAX, JIETKO UCIIPaBICHHBIC MTOCIE 3aMEUYaHUsl YUUTES.
OTBeT oleHUBaeTcs OTMETKOM “3”, ecim:

¢ HCMOJIHO PACKPBITO COACPKAaHNUC MaTCpUuajia (COZ[Cp)KaHI/Ie H3JI0KCHO (bparMeHTapHo, HC
BCEraa HOCJ'IC,[[OB&TCJ'IBHO), HO IIOKa3aHO o6mee IIOHUMAaHHeC BOIIpOCa n
MMPOACMOHCTPHUPOBAHBI YMCHUSA, JOCTATOYHBIC JJI1 JlaIbHEHIIIETO YCBOCHHUS MPOrpaMMBbI;



HUMCJIUCH 3aTPYAHCHUA WA JOIMYIICHBI OIIIMOKH B ONpCACIICHUN HOHHTI/Iﬁ, HCIIOJIb30BaHNH
MaTeMaTHIECKOM TCPMHHOJIOTUH, HYEPTCIKAX, BBIKIIAJKAX, HCIIPABICHHBIC II0CJIC
HECKOJIBKUX HABOASAIINX BOIIPOCOB YUUTCIISA;

YUCHHUK HE CIpPaBHIICA C IIPHUMCHCHUEM TCOpPHUHU B HOBOH CUTyalluu IIPpHU BBIITOJHCHUH
MMPAKTUYCCKOI'0 3alaHusl, HO BBIITOJITHUJI 00s13aTeNbHOE 3aJaHuc.

OTBeT oleHUBaeTCs OTMETKOM “2”, ecin:

HE PacKpbITO COIep)KaHue yueOHOro MaTepuaa;

o0OHapy>KeHO He3HaHME WJIM He NMOHMMAaHUE YYEHUKOM OOJIblIel MM Haubojee BaKHON
4acTH yueOHOro MaTepHana;

AOMMYIICHBI OLIMOKU B OIMPCACIICHUU IIOHATHA, IMPH HCIIOJIb30BaHHUU MaTeMaTHYeCKOi
TEpPMHUHOJIOTHH, B PHUCYHKax, 4epTexax WiIM Tpadukax, B BBIKIAQJIKaX, KOTOpbIE He
HCITPABJICHBI MMOCJIC HCCKOJIBKUX HABOAAIINX BOIIPOCOB YUUTCIIA.

OuennBaHue NUCbMEHHBIX PadoT:

[lpu mpoBepke MHCBMEHHBIX PabOT MO MaTeMaTHKE CIEAyeT pa3iuyarh rpyObie M HErpyobie
OIIINOKH.

K rpy0obiM omubkam oTHOCSTCA:

-BBIYHCIIUTENbHEIC OIMOKY B IPUMEPax M 3a7adax;

-OIMOKY HA HE3HAHUE TOPSAKA BBIMOJIHEHUS apu(PMETUUECKUX IeHCTBUM;
-HETIPaBWJIbHOE PEIICHUE 3a/1au (MPOMYyCK JACHCTBUHN, HETPABWIBHBIA BHIOOP NEHCTBUH,
JIMIITHEE ICHCTBUE),

-HEJIOBEJICHUE 10 KOHIIA PELIEHUs 3a/1a4d WM IPUMEPA;

-HEBBITIOJTHEHHOE 3a/IaHue.

K Herpy0ObIM ommoKkam OTHOCSTCS:

-HEpAIMOHAJIbHBIE TPUEMbI BHIUUCIICHUH;

- HeTIpaBWJIbHAS ITOCTAHOBKA BOMPOCA K JCHCTBUIO TIPU PEIICHUH 3a1a4H;
-HEeBEPHO C(HOPMYITHMPOBAHHBIN OTBET 3aa4H;

-HETIPaBUJIbHOE CITUChIBAHUE JAHHBIX YUCEI, 3HAKOB;

-HE JOBEJIEHUE 10 KOHIIa MPeoOpa30OBaHUA.

[Ipu onieHKe NTUCHMEHHBIX PaOOT CTABATCS CIAEAYIOLINE OTMETKU:

“§”- ecnu 3a/1a4n pemIeHbI 0€3 OMHMOOK;
“4”- ecniu gomymieHsI 1-2 HerpyObie OMTMOKH;
“3”- ecin pomymieHsl 1 rpy0as u 3-4 HerpyOble omHMOKHY;

¢2”- He3HaHKE OCHOBHOT'O ITPOTPAaMMHOTO MaTepHalla UM OTKa3 OT BBHITTOJIHEHUS YIeOHBIX
00s13aHHOCTEH.

OueHnBaHue TeCTOBBIX padoT:

“§”- ecnin HabpaHo ot 81 10100% OT MakCHMaJIBHO BO3MOYKHOTO OaJuia;
“4”- ot 6110 80%;

“3”- 0ot 51 mo 60%;

“2”- 1o 50%.

KAJTEHJIAPHO-TEMATHYECKOE IUVIAHUPOBAHUE



[To Ga3ucHOMY MIaHy Ha M3y4deHHe anreOpbl B 10 - oM Ki1acce OTBOAMTCS 3 4aca B HEJIEINIO, 3a
roq — 105 gacoB (35 yueOHBIX HEJEIb).

[Ipumeyanue
(KOppEeKTHUPOBKa
Komungectso TEM YPOKOB,
YueOHnas 4acoB, KonTponbhbie KOJIMYECTBO
Tema ypoxa (pa3zaena)
HeeIs Ne ypoka B paboTHhI 9acoB,
TeMe KOHTPOJIbHBIX
paboT, METO/IOB,
MIPUEMOB,
CPEICTB)
YucsioBble PyHKIIUH 9 yacoB
1 1 .
Omnpenenenne YUCIOBOM QYHKITUH U
yucbuas CIOCOOBI €€ 3a/1aHNs 1
HeJens
2 OmnpenereHre YUCIOBON PYHKITMH U 9
CTIOCOOBI ee 3a/laHusl
3 OmnpeneneHne YUCIOBOM HYHKIUU U 3
crocoObl ee 3a/1aHus
4 2
yuebHas | CBoiicTBa (QyHKIUI 1
Heaeust
5 CoiicTBa GyHKIHIA 2
6 CaoiicTBa pyHKIUI 3
7 3
yueOHast | OOpaTHast QyHKIHS 1
HeJens
8 OOpatHast GyHKIHSI 2
9 OoparHas hyHKIHUS 3
Tpuronomerpnuyeckne QyHKIUMH 26 yacoB 3
10 4
yueOHas | YucinoBasi OKpYKHOCTb 1
HeJens
11 UwncioBasi OKpYKHOCTb 2
12 Yucnosas OKPY>KHOCTh Ha 1
KOOPJAMHATHOH MJIOCKOCTH
13 )
Yucnosas OKPY>KHOCTh Ha
yaebmas KOOPAWHATHOW INIOCKOCTH 2
HeJens
14 Uucnoas OKPY>KHOCTh Ha 3
KOOPJMHATHOM MJIOCKOCTH
15 KonTpoabnasi padora Ne 1o teme
«YucaoBble QyHKOMM M HMX 1
cBoiicTBa. YHC/I0Basi OKPYKHOCTHY.
16 6 Cunyc u kocunyc. TaHreHc u
y4ueOHasi | KOTaHTe€HC 1
HeJens
17 Cunyc u xocunyc. Tanrexc u 2
KOTAaHI'€HC




18

Cunyc u xocunyc. TanreHc u

KOTAaHI'€HC 3
19 7 T
yue6Has PUTOHOMETpHUYECKUE PYHKIHH 1
YHCIIOBOTO apTyMEHTa
Heaenst
20 Tpuronomerpuueckue GyHKIIHH 9
YHCIIOBOTO apTyMEHTA
21 Tpuronomerpuyeckre GyHKIMH 1
YIJIOBOTO apryMEHTa
22 8 Tpuronomerprudeckne GyHKIUH
yuebuas yl?JIOBOFO aplPYMCHTa & 2
HeIemst
23 @opMyIbl TPUBEICHHS 1
24 @dopmyIbl IPUBEIECHUS 2
25 9 KontposbHnas padora Ne 2 o teme
yueOHas | «Tpuronomerpuyeckne (GyHKIUU 1
Hezelsl | YMCJI0BOI0 U YIJIOBOI'O apryMeHTa.
@opmy.Jibl IPUBEIEHHUN».
26 Oyukims y=sinX, ee cBoiCcTBa U 1
rpaduk
27 dyukms Y=SiNX, ee CBOMCTBA U 9
rpaduk
28 10 _ .
OyHKIMSA Y=COSX, €€ CBOICTBA U
yueOHas rpadux 1
HEeIeIst
29 OyHK1MA Y=COSX, €e CBOWCTBA U 9
rpaduk
30 [MepuoauunocTs GyHKIMN Y=SINX, 1
Y=COSX
31 yqel6];{a51 [Ipeo6paszoBanue rpaduxos } 1
wemes | TPYTOHOMETPHIECKIX GbyHKIMH
32 IIpeoOpazoBanue rpadukoB 9
TPUTOHOMETPHUYECKUX (DYHKIUH
33 Oynkum y=tgx, y=ctgx, ux 1
CBOWCTBA U Trpaduk
34 12 Oynkuuu y=tgx, y=ctgx
yueOHas YHKLHH Y gx, y=clgx, ux 2
CBOHCTBaA U rpaduk
Heaemst
35 KonTpoabnasi padora Ne 3 mo teme
«Tpuronomerpuvyeckue QyHKIUM, 1
HX CBOICTBA M rpauKmn».
TpuroHomeTpuyecKue ypaBHeHuUs! 10 yacoB
36 Apkkocunyc. Pemenne ypaBHeHHS 1
cost=a
37 13 .
Apkkocunyc. Penienue ypaBHeHui
yueOHas cost=a 2
Heaenst
38 Apkcunyc. Pemienue ypaBHEHHS 1

sint=a




39

Apxkcunyc. Pernienue ypaBHeHuUs

sint=a 2
40 14
APpKTaHI'€HC U apKKOTaHI'eHC.
yuebuas Pemenne ypaBHenuit tgx=a, ctgx=a .
Heaenst
41 TpuroHomeTpudecKue ypaBHCHHUS 1
42 TpuroHomeTpuueckue ypaBHEHHUs 2
43 15 TpuronoMerpuueckue ypaBHEHUS
yaeOHas 3
HeIemst
44 TpuroHomeTpu4ecKue ypaBHEHHUs 4
45 KonTposbnasi padora Ne 4 mo teme
«Tpuronomerpuueckue 1
YPaBHEHHSD.
IIpeoGpa3zoBanue § 15 wacos
TPUTOHOMETPUYECKUX BbIpPasKeHHil
46 16 CuHYC ¥ KOCHHYC CYMMBI H Pa3HOCTH
yuebnas apryMeHTOB !
Heemst
47 CuHyC 1 KOCUHYC CYMMBI ¥ pa3HOCTH 9
apryMeHTOB
48 CuHyC ¥ KOCUHYC CYMMBI ¥ Pa3HOCTH 3
apryMEeHTOB
49 17 CuHyC 1 KOCUHYC CYMMBbI ¥ pa3HOCTH
yueOHasi | apryMEHTOB 4
HEIeIst
50 TaHreHc CyMMBI U pa3HOCTH 1
apryMeHTOB
o1 TaHreHc CyMMbI ¥ pa3HOCTH 9
apryMeHTOB
52 18 dopMyIIbl JBOMHOTO apryMeHTa
yaeOHas 1
HeJens
53 PopMyIibl ABOMHOTO aprymeHTa 2
54 PopMyIibl ABOMHOTO aprymeHTa 3
55 19 [IpeobpazoBanue CyMM
y4deOHasl | TPUTOHOMETPUYECKUX (QYHKIMA B 1
HEeeNsl | MPOU3BEICHHUS
56 [IpeobpazoBanue CyMM
TPUTOHOMETPUYECKUX  (PYHKIMH B 2
IPOU3BEACHHUS
57 [TpeoOpazoBanue CyMM
TPUTOHOMETPUYECKUX (YHKIMH B 3
IPOM3BEACHHUS
58 20 KontposbHnas padora Ne S no teme
yuebHas | «IIpeodpa3oBanue 1
HE/leNsl | TPHTOHOMEeTPUYeCKHX
BbIPaKeHH .
59 [IpeoOpazoBanue MIPOU3BEICHUN
TPUTOHOMETPUYECKUX  (PYHKIMH B 1

CYMMBI




60 [IpeoOpazoBanue MIPOU3BEICHUN
TPUTOHOMETPUYECKUX  (PYHKIMI B 2
CYMMBI
IIpousBoaHas 31 yac
61 21 UwucoBbie MOCIEA0BATEIBHOCTA U UX
yueOHasi | CBOMCTBA. [Mpenen 1
HEJeNSL | MOCJIeIOBATEIbHOCTH
62 YucioBele MOCIEI0BATENLHOCTH U UX
CBOICTBA. IIpenen 2
MOCJIeI0OBATEIbHOCTH
63 Cymma OECKOHEYHOM 1
reOMETPHUECKON MPOTPeCCHH
64 22 Cymma OCCKOHEUHOM
yueOHasl | FEeOMETPUYECKOMN MPOrPeCcCHr 2
HEeIeIst
65 [Tpenen yakunu 1
66 [Tpenen Gynkmmm 2
67 23 [Tpenen dynkmmm
yueOHas 3
HeIeIst
68 OmnpeneseHre MPOU3BOTHOM 1
69 OmnpeneneHre MpOU3BOTHOM 2
70 24 Omnpenenenrie NpOU3BOJHOMN
yueOHast 3
HeJens
71 BrrunciieHne npon3BoIHBIX 1
72 Boluncienue npou3BoaHbIX 2
73 25 Bbruncnenue npou3BoaHbIX
yueOHas 3
HeIemst
74 KonTpoabnasi padora Ne 6 mo teme
«UmnciaoBblie TMOCTET0BATEIHLHOCTH. 1
Ilpenen ¢yukuuu. BbluncieHue
MPOU3BOAHBIXY.
75 VYpaBHeHHE KacaTelabHOH K rpaduky 1
byHKIIMN
76 26 VYpaBHeHHEe KacaTelbHOH K rpaduky
yuebHas | GpyHKIMH 2
HEIeIst
77 [Ipumenenre  MPOM3BOTHON  JIA
UCCIIEeI0BaHUI GbyHKUIMH Ha 1
MOHOTOHHOCTD U 3KCTPEMYMBI
78 [IpyumeHeHne  NpPOM3BOJHOM  AJiA
UCCIIeI0BaHUI byHKIUI Ha 2
MOHOTOHHOCTb M 9KCTPEMYMBI
79 | 27 [IpyumeHeHne  NpPOM3BOAHON  AJiA
ydyeOHas | uccieqoBaHuM byHKIMIA Ha 3
HeZeNiss | MOHOTOHHOCTh M 9KCTPEMYMBI
80 [Toctpoenue rpadukoB HyHKIHHA 1
81 [Toctpoenue rpadukoB GyHKIIUH 2




82

28
yueOHas
Heemst

[Toctpoenue rpadukoB GyHKIHIA

83

KonTpoabnasi padora Ne 7 mo teme
«YpaBHeHHe KacaTeJbHOU K
rpaduky ¢ynkuuii. Ilpumenenue
NPOM3BOJAHOM /I HCCIeI0BAHMS
byHxkumi U MOCTPOCHUS
rpaguKoBy.

84

[IpumeneHne  TPOU3BOJHOW IS
OTBICKAHMUS HauOOIbIIEro "
HAUMEHBIIIECTO 3HA4YCHMH
HEIPEPBIBHON byHKIIUN Ha
MMPOMEXKYTKE

85

29
yaeOHas
HeIemns

[IpumeHeHne  TPOM3BOJHOW IS
OTBICKAHHUS HanOOIBIIETO u
HauMEHBILIET O 3HAUCHUH
HETPEePHIBHOU byHKIINA Ha
MIPOMEKYTKE

86

[IpumeHeHne  NpOM3BOJHOM A
OTBICKaHUS HauOOJIBIIEro U
HaVMEHBIIEr0 3HAYCHUU
HEIPEPBIBHON byHKIUU Ha
IIPOMEIKYTKE

87

3agaqy Ha OTBICKAaHNE HAUOOJBIINX U
HaNMEHBIINX 3HAUYEHUN BETUYUH

88

30
yaeOHast
HeJIels

33.)121‘-11/1 Ha OTBICKAHHE HAHOOJBIIUX U
HaUMEHBIINX 3HAYCHHUI BEIUUNH

89

3aa4u HA OTBICKAHUE HAUOOJBIIUX U
HAVMEHBIINX 3HAYEHUI BETUUNH

90

KonTpoabHas pabora Ne 8 mo reme
«[IpumeHeHHe NPOU3BOAHON sl
OTBICKAHUS HAUO00JIb1IEro u
HAMMEHbIIEro 3HAYeHUil Ha
MPOMEKYTKeE».

91

31
yaeOHas
HeJems

KonTpoabnasi padora Ne 8 mo teme
«IIpumeHeHHe TNPOU3BOAHOW s
OTBICKAHUS HaH00JIbIIero H
HAUMeHbIero 3HAYeHHUH Ha
MPOMEKYTKeE».

IToBTOpEHME

14 yacoB

92

HOBTOpeHI/IG Hu CUCTCMaTHU3aIuA
y4eOHOT0 MaTepHalia 3a Kypc aareopbl
10 xmacca

1

93

HOBTOpeHI/IG Hu CUCTCMaTHU3aIuA
y4eOHOT0 MaTepHalia 3a Kypc aareopbl
10 xacca

94

32
yueOHas
Henens

HOBTOpCHI/Ie %1 cucremMaTrusanus
yueOHOTro MaTepuana 3a Kypc anreopsl
10 xnacca




95 [loBTOpeHHE W  cHcTEMaTU3alUs 4
y4eOHOT0 MaTepHalia 3a Kypc aareopbl
10 xnacca
96 [loBTOpeHWIE W  cHCTEMaTU3aLUs 5
y4ueOHOTro MaTepuaa 3a Kypc anreopsl
10 xnacca
97 33 [loBTOpeHWIE W  cHCTEMaTU3alUs 6
yuebHas | yueOHOro MaTepuaa 3a Kypc anreopsl
Henmenms | 10 ximacca
98 [ToBToperrie ®W  cHCTeMaTH3aLUS 7
yueOHOT0 MaTepHaa 3a Kypc aareopsl
10 kyacca
99 [ToBToperrie ®  cHCTeMaTH3aLUS 8
yueOHOT0 MaTepHaa 3a Kypc aareopsl
10 kyacca
100 34 [loBTOopeHrie ®W  cHCTeMaTH3aLUS 9
yueOHast | yueOHOTO MaTepuasa 3a Kypc aireOpsl
Henens | 10 knacca
101 Pemenue TPUTOHOMETPUUECKHUX 10
ypaBHeHuil B popmare EI'D
102 Pemenue TPUTOHOMETPHUIECKUX 11
ypaBHeHuii B popmare EI'D
103 35 Pemenue TPUTOHOMETPUUECKHUX 12
yueOHasi | ypaBHeHH# B hopmate EI'D
HeJens
104 Pemenue TPUTOHOMETPUUYECKUX 13
ypaBHeHu#l B hopmare EI'D
105 OO6o0maromuit ypok 3a Kypc ajnreopsl 14
10 xnacca
KAJEHJAPHO-TEMATHYECKOE IJIAHUPOBAHUE
o 6a3ucHOMy MIaHy Ha U3ydeHue reomerpuu B 10-om kiacce orBoautcs 1,5 gaca B HeJelnto,
3aron —51 yac (34 yueOubx Hegenu). B 1 momyroaum — 2 gaca B Heienro, Bo 2 moayroauu — 1
9ac B HEJIETIHO.
Ne [Ipumeuanue
n/ (KOppEKTHUPOBKA
T | yVueGHa KomunuecTn KoHTposts TEM YPOKOB,
0 Yacos, KOJIMYECTBO
S Tema ypoxa (pa3nena) HBIE
Hexens Neo ypoxka B paboThI YacoB,
Teme KOHTPOJIBHBIX
paboT, METO/IOB,
MIPUEMOB,
CPE/CTB)
AKCHOMBI CTepeOMeTPHH U HX
3 yaca
CJIeICTBUA
1 1
[Ipenmet crepeomeTpun. AKCHOMBI
yuebuas CTepEOMETPUH. !
Heaeus
2 HexkoTopsle clieIcCTBUS W3 aKCHOM 1




3 2
yueOHas | HekoTopsle ciieacTBUs U3 aKCHOM 2
Heaels
ITapanjieJJbHOCTH NPAMBIX M IJIOCKOCTel | 16 yacoB 2 yaca
4 [TapannenpHbIe PSIMbIE B IPOCTPAHCTBE 1
5 3
yueOHas | [TapamnenbHOCTb TPeX MPsIMBIX 1
HeJeIst
6 [TapaienbHOCTh MPSIMOM U TIJIOCKOCTH 1
7 4
yueOnas | [lapanienbHOCTh PSMOM U TNIOCKOCTH 2
Hesens
8 CxpeluBarommecs npsmbie 1
9 5 VYTIBl ¢ COHaNpaBIeHHBIMU CTOPOHAMU.
yueOHas | Yros Mexay NpsSMbIMH. 1
Hesems
10 VYTIBI ¢ COHANpaBIeHHBIMU CTOPOHAMH. 5
VYros Mexay NpsIMbIMU.
11 6 Kontpoabnas padora Ne 1 mo teme
yuebHas | «I[lapajiieIbHOCTH NPSMBIX. YTO0JI 1
HeJemsl | MexK1y NPAMbIMEY.
12 [TapannensHble ockocTH. CBOMCTBA 1
napajuIeIbHBIX MIIOCKOCTEH.
13 7 .
[TapannensHble iockoctd. CBOMCTBA
yaebmas IapaJuIeIbHbIX IJIOCKOCTEH. 2
HeJIeIst
14 Terpasp 1
15 8
yueOHas | [lapamenenumnen 1
Hezems
16 3aja4M Ha MOCTPOSHUE CEUCHUI 1
17 9
yueOHas | 3a1auu HAa TOCTPOCHUE CEUCHHA 2
Hesems
18 KonTpoabnast padora Ne 2 o teme
«Ilapa/l1eIbHOCTD IJIOCKOCTEH. 1
Tetpadap u napajuiesienumnen.
19 10
3ader Nel mo Teme «IlapajielbHOCTH
yueonas NPSIMbIX U IJIOCKOCTEN. 1
Heses
Hepnennnxynﬂpnocn: NpPSAMBbIX H 17 qacos 1 qac
IJIOCKOCTei
20 IleprieHquKynspHBIE psIMbIE B
npoctpancTee. IlapannensHele  mpsMBIe, 1
NEepIEHIUKYISIPHBIE K INIOCKOCTH
21 | 11 n .
yaebHas pHU3HAK TEPHNEHIUKYISIPHOCTH TPSMOU U 1
IUIOCKOCTH
Hesems
22 [Ipu3Hak NepneHIuKyISIpPHOCTH MPSAMOM U 5

IIJIOCKOCTH




23 12 Teopema o0 npsiMOH, NEPHEHAUKYISIPHON K
y4ueOHas ’ 1
Hepens | TOCKOCTH
24 Teopema 0 nmpsAMOM, NEPIEHINUKYISIPHON K 2
IUIOCKOCTH
25 13
PaccTossHme OT TOYKHM [0 IUIOCKOCTH.
yuebnas Teopema o Tpex meprneHANKyIsIpax !
HeAes
26 PaccrosiHne OT TOYKH J0 TMJIOCKOCTH. 2
Teopema o Tpex mepreHAnKyIsIpax
27 14
PaccTosHue OT TOYKM 10 IUIOCKOCTH.
yueonas TeopeMa o Tpex neprneHAuKyIsIpax 3
HeAeus
28 Yroa Mexay npsiMoil ¥ IJIOCKOCTBIO 1
29 15
yueOHast | YToa MeXy IpsiMOM U MJIOCKOCTBIO 2
Hesems
30 YTr0a MexIy OIpsIMON U INIOCKOCTHIO 3
31 16
yueOHas | JIByrpaHHbIi yroma 1
Hesems
32 [Ipu3Hak  MEpPHEHAMKYISPHOCTH  ABYX 1
TJIOCKOCTEN
33 17 n
yaebHas pU3HAK  TIEPHICHIMKYIAPHOCTH  JBYX 5
IUIOCKOCTEH
HeAels
34 [IpsiMOyTOJIbHBIN NTapaJUICTCTUIIE]] 1
35 18 KonrTpoabnast padora Ne 3 mo Teme
yueOHas | «[lepneHAMKYJIAPHOCT,  NPAMBIX  H 1
HeJens | IIOCKOCTe».
36 19 3auer Ne2 no TeMe
yueOHast | «[lepneHAMKYJSAPHOCT,  NPSIMBIX | 1
HeJesl | IJIOCKOCTe».
MHOrorpaHHUKH 12 yacoB 1 yac
37 20 [ToHaTrEe MHOTOTpaHHHKA
yueOHas 1
HeJeIst
38 21 [Mpuzma. [Tnomiane TOBEPXHOCTH MPHU3MBI.
yueOHas 1
HeJeIst
39 22 [Tpuzma. [Tnomaae MOBEPXHOCTH TTPU3MBI.
yaeOHas 2
HeAeus
40 23 [Tupamuna.
yaeOHas 1
HeAeus
41 24 [IpaBunbHas mupamua.
yueOHas 1

HCOCIIA




42 25 VYceueHnHas nupamua.
y4ueOHas 1
Heaels

43 26 Cummerpuss B npoctpaHcTBe. I[loHsiTHE
ydyeOHasi | MPaBWJILHOTO MHOTOTPaHHMUKA. DJIEMEHTbI 1
HeJelisl | CUMMETPUU MPAaBUIbHBIX MHOTOI'PAHHHUKOB.

44 27 Cummerpuss B mnpoctpaHcTBe. I[loHsiTHE
yueOHas | MpaBUIBLHOTO MHOTOTPAaHHHUKA. DJIEMEHTHI 2
HeJels | CUMMETPUU MPAaBUIbHBIX MHOTOI'PAHHHUKOB.

45 28 Cummetrpusi B mpoctpaHcTBe. [loHsATHE
ydeOHasi | MPaBUJIBHOIO MHOT'OTPaHHUKA. DJIEMEHTHI 3
HeJellsl | CHMMETPHUU MPaBUIbHBIX MHOTOI'PAHHHUKOB.

46 29 Cummetrpusi B mpoctpaHcTBe. [loHsATHE
ydeOHasl | MPaBWJIBHOIO MHOT'OTpaHHUKA. DJIEMEHTHI 4
HeJellsl | CHMMETPHUU MPAaBUIIbHBIX MHOTOI'PaHHHUKOB.

47 30

KonrTpoabnasi padora Ne 4 mo Teme
yueOHas 1
«MHOrorpaHHuKmn».
HeAeIs

48 31
yuebHas | 3auer Ne 3 mo Teme « MHOrOrpaHHMKID). 1
Heaels

3akJ/104uTe1bHOE IOBTOPEHHE Kypca 3 waca
reomeTpum 10 kaacca

49 32

[Toropenue. IlapannenbHOCTh NPSAMBIX H
yueOHas . 1
IJIOCKOCTEN
Heaels
50 33
IToBTOpEHME. [lepnieHIUKyIApHOCTD
yueOHast y 2
MPSIMBIX U IIOCKOCTEH.
HeAels

51 34

yuebHas | [loBropenne. MHOrorpaHHUKH. 3

HeeIIst




