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2021 — 2023 yueOHbIii roa

1. IosicHATEJIbHAS 3aIIHCKA
Pabouas mporpamma mo mnpeamery «Martematuka: anreOpa M Haydala MaTeMaTHUECKOTO
aHajii3a, IrecoMeTpusa» COCTaBJICHA Ha 6830BOM YPOBHE M OPHCHTHPOBAHA Ha O6y‘IaIOHII/IXC$I 10
KJIacCa U pCaJIn3yCTCs Ha OCHOBC CICAYIOIUX HOPMATUBHO-IIPABOBBIX JOKYMCHTOB!

1. ®denepanbubiii 3akoH Poccutickoit @enepanuu ot 29 aexadpst 2012 r.Ne 273-03 "O6
oOpazoBanuu B Poccuiickoit denepanunn" (¢ M”3MEHEHUAMN);
2. ®deepalibHOTO TOCYIAPCTBEHHOTO 00Pa30BaTeILHOrO CTaHAapTa CPEAHErO OOIIero

o0Opa3oBaHUs, YTBEPKICHHOTO MTPHKa30M MuHucTepcTBa 00pa3zoBanus u Hayku PO ot 17 mas 2012
Ne 413 (¢ uBMeHEHUAMH ),

3. OcHoBHast oOpazoBaTellbHas Tporpamma cpenHero obmiero obpazoBanuss MBOY
«COII Nely;

4. Vuebnsiii uian MBOY «COI Nely na 2021-2022 yueGublii TOS;

5. Tlonoxenue o pabounx nporpammax MbOY «COIII Nel» r. bonoroe, TBepckoii o0actu;

6. Anrebpa u Havana MareMaTHueckoro anainusza. CoopHuK pabounx mporpamm. 10—11
KJIacCHI : yue0. mocobue aisa oOmeoOpazoBar. opraHusanuii : 6a30BeIid U yriyos. yposHu / [coct. T.
A. Bypmucrposa]. —2-¢ u3j., nepepad. — M. : [IpocBemenue, 2018.;

7. ['eometpus. Coopuuk pabounx nporpamm. 10-11 kmaccel: 6a30BbIi U yriyOnEHHBIN
YpOBHU : ydeOHOe mocobue s ydurteneidl oOmeoOpa3oBaTenbHbIX opranm3zanuii / [cocT.. T. A.
Bypmuctposa]. - Mocksa : [Ipocsenienue, 2018.

[IporpamMa COOTBETCTBYeT ydeOHHMKaM «AnreOpa W Hayajla MaTEeMaTUYECKOTO aHaIHM3ay,
«"eomerpusi» g 10-11 knaccoB 00pa3oBaTENbHBIX YUPEKICHUI:

1. VYuebnuk s 10 xmacca 00meoOpa3oBaTeNnbHBIX —yUYpexaeHWH. bazoBeiid u
npodunbHBIA ypoBeHb. Anrebpa M Hadajga marematuyeckoro ananuza. ABTopbl: FO.M. Konsruw,
M.B. TxauéBa, H.E. ®énopoa, M.M. I[llabynun. Ilon penakumeir A.b. JKuxuenko. Mocksa.
IIpocsemenune.2020.

2. VYuebnuk s 11 kmacca oOmeoOpa3oBaTeNnbHBIX —YYpeKIeHHA. ba3oBelii
npodunbHBIA ypoBeHb. Anrebpa M Hadajga marematuyeckoro ananuza. ABTopbl: FO.M. Konsruw,
M.B. TxauéBa, H.E. ®énopoa, M.M. [llabynun. Ilon penakumeir A.b. JKumxuenko. Mocksa.
[Tpocsemenne. 2021.

3. VYueOHUK 17151 00111e00pa30BaTeNbHBIX YUpEXKIeHUH: 0a30BbIH U MPOGMILHBIA YPOBHHU.
I'eomerpus. 10-11 knaccel. Apropsl: JI.C. AtanacsH, B.®, byry3os, C.b. Kagomues u np. Mocksa.
«IIpocsemenner».2020.

N3zyuenne matematuku B 10-11 knaccax HanpaBiIeHO HAa JOCTHXKEHHE CIEAYIONIMX LeJeii:

. JOCTHKEHUE BBITYCKHUKAMHU TUIAHUPYEMBIX PE3yJIbTaTOB: 3HAHUH, YMEHHIA, HABBIKOB,
KOMIIETEHIIM ¥ KOMIIETEHTHOCTEH, ONpEeAesIeMbIX JINYHOCTHBIMH, CEMEHHBIMU, OOIIECTBEHHBIMH,
rOCyJapCTBEHHBIMH TOTPEOHOCTAMU M BO3MOXKHOCTSAMHU OOYYaroOIErocsi CPEeAHEro IIKOJIbHOTO
BO3pPACTa, WHAWBHUYATbHBIMA OCOOCHHOCTSIMH €TI0 Pa3BUTHUS M COCTOSHHSI 3T0POBbS;

° CTAaHOBIIEHWE M pPAa3BUTHUE JIMYHOCTH OOYyYaromierocs B €€ CaMOOBITHOCTH,
YHUKAJIbHOCTH, HEIIOBTOPUMOCTH.
° OBJIQJICHHE CHUCTEMOM MaTEeMaTHYECKUX 3HAHUM W YMEHHH, HEOOXOIUMBIX IJIs

IMPUMCHCHUA B HpaKTquCKOfI ACATCIIBHOCTH, H3YUYCHUA CMCKHBIX JHCHUININH, ITPOAOJIKCHUA
o0Opa3oBaHus;

° pasBUTHUE U q)OpMI/IPOBaHI/Ie Ka4yeCTB JIMYHOCTHU, HGO6XO)II/IMBIX YCJIOBECKY IJId
HOHHOHGHHOﬁ KN3HU B COBPCMCHHOM O6HIGCTB6, CBOMCTBEHHBIX MaTeMaTHYEeCKOH ACATCIIbHOCTH.
SACHOCTM ¥ TOYHOCTH MBICIH, KPUTHUYHOCTU MBIIUIEHUS, WHTYULUHU, JIOTUYECKOIO MBIIUIEHUS,
AIIEMEHTOB AJTOPUTMHUYECKON KYyJIbTYpbl, MPOCTPAHCTBEHHBIX MPEACTABIEHUHN, CIOCOOHOCTH K
IIPEOIOJICHUIO TPYAHOCTEM;

. dopMupoBaHue TMpeAcTaBleHUM 00 HIesXx U MeToJax MaTeMaTHKH  Kak
YHUBEPCAIBHOIO S13bIKA HAYKH U TEXHUKH, CPEICTBA MOJIEIIMPOBAHUS SBJIICHUN U MTPOILIECCOB;
. IIPOJOJKUTh BOCIUTAHUE KYJIbTYpbl JIMYHOCTH, OTHOILIEHUS K MaTeMaTHKE KaK K

qacTu O6I_I_ICLICJ'IOBCLICCKOI\/JI KYJIbTYPBHI, Hrpa}omeﬁ OCO6yIO POJib B O6IJ.IGCTB€HHOM Pa3BUTHU.



JlocTikeHHe TIOCTaBJICHHBIX IIEJIEM TpH pa3padOTKe M pealn3aiuud  o0pa3oBaTeIbHOMN
IpOTrpaMMbl CpeIHEero oomero oOpa3oBaHUs MPEAYCMATPUBAET PEIICHUE CICTYIOIUX OCHOBHBIX
3ajgav:

J obecrieueHrne COOTBETCTBHSI OCHOBHON 00pa3oBaTEbHON MPOrpaMMbl TPeOOBaHUSM
@DenepalibHOTO TOCYIAPCTBEHHOTO 00pa30oBaTEeNIbHOTO CTaHJApTa CPEeAHEro odmiero oOpa3zoBaHUs
(®rocC Cooy;

J yCTaHOBJICHHE TPEOOBAHUI K BOCIUTAHUIO U COLMATU3ALNN 00YJaIOIIUXCS KaK 4acTu
o0pa3oBaTeNbHOIl MpOrpaMMbl U COOTBETCTBYIOIIEMY YCHJICHHIO BOCIUTATEIBHOIO MOTEHIMANa
IIKOJIBI, o0ecIieueHuIo HHAUBUAYAIU3UPOBAHHOTO IICHUXOJOIO-CAarorn4€CKoro COIpoOBOXICHUA
Kaxaoro oOydaromerocs, GOpMHUPOBAHUIO 00pa30BaTEIBHOIO 0a3uca, OCHOBAHHOTO HE TOJBKO Ha
3HAHUAX, HO MW Ha COOTBCTCTBYIOHIEM KYJIbLTYPHOM YPOBHC pPA3BUTHUA JIMYHOCTHU, CO3JaHUIO
HEOOXOUMBIX YCIOBUH IS €€ cCaMOpeau3aliu;

. obecrieyeHne >PPEKTUBHOTO COUETAHHUS YPOUHBIX U BHEYPOUHBIX ()OPM OpraHU3aIuu
y4eOHBIX 3aHATHIA, B3aUMOJICHCTBHUS BCEX YYACTHUKOB 00pa30BaTEIbHBIX OTHOLICHHUIA;

o OpraHM3alHI0 UHTEIUIEKTYaIbHBIX U TBOPUYECKUX COPEBHOBAHMI, HAYYHO-
TE€XHUYECKOI0 TBOPUYECTBA, IPOEKTHOM U y4eOHO-UCCIIe10BATENBCKON JESITENbHOCTH;

° OBJIQJICHHE CHCTEMOM MaTEMaTHYECKUX 3HAHUW W YMEHHM, HEOOXOIUMBIX IJIs
IIPUMEHEHHUS B IPAKTUYECKON EATEIbHOCTH, U3YYEHUHN CMEKHBIX JUCLUILINH;

o UHTEJUIEKTyaJbHOE pa3BUTHE, (POpPMUPOBaHHE KAayecTB JMYHOCTH, HEOOXOIAMMBIX

YeJIOBEKY ISl IMOJIHOIIEHHOW JXU3HH B COBPEMEHHOM OOIIECTBE, CBOHCTBEHHBIX MAaTEMAaTHYCCKOM
JACATCIIBHOCTH: SICHOCTH u TOYHOCTHU MBICJIN, HUHTYUIUU, JIOTUYECKOT'O MBIIIJIICHUA,
NPOCTPAHCTBEHHBIX MPEIICTABICHHIA, CIIOCOOHOCTH K MPEOJI0JICHUIO TPYTHOCTEIH;

° dbopMUpOBaHHE TPEACTABICHUH 00 wWHeIX W METOJaX MaTEeMaTHKU  Kak
YHUBCPCAJIBHOI'O A3bIKAa HAYKWM MW TCEXHHUKH, CpCACTBA MOACIMPOBAHUA SIBJICHUU H MponeccoB,
YCTOMYUBOTO HHTEpECa
00ydJaroumxcs K MpeaMeTy;

o BOCIIUTAHHE KYJIbTYpPbl JIMYHOCTH, OTHOIICHHS K MaTreMaTHKe KaK K 4YacTH
00IIeYeI0BeUeCKO KyIbTYphI, HTPAIOIICH 0COOYIO POJIh B OOIIECTBEHHOM Pa3BUTHU;
o BBISIBIICHHE U ()OPMHUPOBAHNE MATEMATHYCCKIX ¥ TBOPUYECKUX CIIOCOOHOCTEH.

[Tporpammoii orBoamTcss Ha m3ydeHne maremaTwkd B 10-11 kmaccax 272 daca, KOTOpbIe
pacrpeieNneHsl o KjlaccaM CIEAYIOIMM 00pa3oM:

10 xnacc: matematuka - 136 yacoB (34 Henenu, 4 4 B HEJEINIO)
11 xmacc: marematuka - 136 yacoB (34 Henend, 4 94 B HEJIEIIO).

2. IlnaHupyemble pe3y/IbTaThl 0OCBOEHHUS yueOHOro npeaMera «MareMaTnuka:
ajqredpa m Ha4YaJIa MATEMAaTHY€CKOI0 AHAJIN3A)»

JUis MCcnosibp30BaHUS B IOBCETHEBHOM KHM3HM M 00€CHeueHUs BO3MOXXHOCTH YCIIEHIIHOT'O
IPOJODKEHUsT 00pa30BaHUsl MO CIEHUATBHOCTSAM, HE CBSI3aHHBIM C MPUKIIAJHBIM HCIOJIb30BAaHUEM
mMateMaTHKHU (1-i ypoBeHb IUIAHUPYEMBIX Pe3yJbTAaTOB), BBIMNYCKHUK HAYUYMTCS, a TaKXKe MOIYYHUT
BO3MOXKHOCTh HAYYHUTHCS ISl PA3BUTHS MBIIUICHHS (2- ypOBEHb IUTAHUPYEMBIX PE3YJIbTATOB):

BbhInyCKHUK NMOJYYUT BO3MOKHOCTh
BoinycKHUK Hay4YuTCS
HAYYHTHCSA
Inemenmol meopuu MHOHCECE U MAMEMAMUYECKOU J102UKU
— OnepupoBarh Ha 0a30BOM YpOBHE | — Onepuposamv ~ nouamusmu:  KOHeYHOe
MOHSATUSMU: KOHEUHOE MHOKECTBO, RJIEMEHT | MHOMCECmEO, 9neMeHm MHOJCECmEa,
MHO’KECTBa, MOJMHOKECTBO, IEPECEUECHUE U | NOOMHOIHCECMBO, NepeceyeHue U 00veouHeHue
o0BeIMHEeHNE MHOXECTB, YUCIIOBBIE | MHOMCECTS, yycnosvle  MHOJCeCmed — Ha
MHOXECTBA Ha KOOPJMHATHOW TMIPSIMOH, | KOOPOUHAMHOU NPAMOU, OmMpe30K, UHMePBAl,
OTPE30K, HHTEPBAJI; NOJYUHMEPBAN, NPOMEJUCYMOK C  BbIKOIOMOU
- OIepupoBaTh Ha 0a30BOM YpPOBHE | MOYKOL, epaguueckoe npeocmasieHue
HOHATUSMHU:  YTBEPKAEHHE,  OTPUIAHUE | MHONICECME HA KOOPOUHATMHOU NIOCKOCU,
YTBEPXKJICHHS, HUCTUHHBIE M  JIOXKHBIE | — onepuposama NOHAMUAMU.




YTBEPKICHHUS, IPUUMHA, CIEACTBHUE, YACTHBIN

ciyvaun o01rero YTBEPKJICHUSI,
KOHTPIIPUMED;

- HaXOJ/IUTh HiepeceucHme "
0o0beTMHEHHE JIBYX MHOYECTB,

NPE/CTAaBICHHBIX TpapHUuecK Ha YUCIOBOU
MIPSMOM;

CTPOUTH HA  YHUCJIOBOM  INPAMOHU
IIOZAMHOKECTBO ~ YHUCJIOBOIO  MHOXKECTBA,
3aJJaHHOE ITPOCTEHIINMHU yCIOBUAMU;
pacno3HaBaTh JIOKHBIE  YTBEPIKIACHUS,
OLLIMOKHU B PacCyXICHMSX, B TOM YHCIE C
HCIOJIb30BAHUEM KOHTPIIPUMEPOB.

B noeceonesnoii oicusnu u npu uzydeHuu
Opyaux npeomemos:

HCIIOJIB30BaTh 4YKCIIOBBIE MHOXECTBA
Ha KOOPJAMHATHOM MpPsAMON U OIHCAHUS
pEaIbHBIX ITPOLIECCOB U SIBJICHUM;

IIPOBOJIUTH JIOTUYECKUE PACCYKICHUS

ymeepoicoenue,  OMpuyaHue - YmeepucoeHus,
UCMUHHbBLE U JIOJHCHbIE VIMBEPICOCHUsl, NPUYUHA,
creocmsue, yacmuolil cayyai obwezo
VMEepiHcOenus, KOHmpnpumep,

npoeepams NPUHAOIEHCHOCIb dNleMeHmA
MHOJHCECBY,

Haxooums nepecevenue u 00veOUHeHue

MHOJICECB, 6 MOM YUCLe NPeOCmABIeHHbIX
epaguuecku Ha  YUCIO0BOU NPIAMOU U HA
KOOPOUHAMHOU NILOCKOCTU,

— npoeoount odokazamesnbHble

paccyscoenus 05t 060CHOBAHUA  UCMUHHOCTU
VMEEePIHCOeHUI.

B noeceonesnoil scuznu u npu uzyuenuu Opyux
npeomemos:

- UCNOIL306AMb YUCLOBbIE MHONCECEA HA
KOOPOUHAMHOU NPAMOU U HA KOOPOUHAMHOU
NIOCKOCMU OISl ONUCAHUS PeATIbHbIX NPOYECCO8 U

AGNCHUIL,

B CUTYaIUSIX TIOBCCTHEBHOM KU3HU - npoeoouns ookazameJibHble
paccyscoenuss. 8 CUMyayusx — NoB8CEOHEBHOI
JCUBHU, NpU  peweHuu  3a0aiy U3  Opyeux
npeomemos
Yucna u eviparxcenus
— OnepupoBatb Ha 0a30BOM YpOBHE | — C60600H0  onepuposamv — NOHAMUAMU.

HOHATUSAMMU: 1IEJI0€ YUCIIO, AEIUMOCTb YHUCell,
OOBIKHOBEHHast J1po0b, JecATUYHAsl JPOOb,
pallMOHATIBHOE  4YMCJIO,  HpUOIMKEHHOE
3Hau€HUE 4YKCIIA, 4acTh, JOJS, OTHOLICHUE,
IIPOLIEHT, IIOBBIIIEHUE M IOHW)KEHHE Ha
3a/laHHO€ YHUCJIO MPOIIEHTOB, MacIlTao;
onepupoBaTh Ha 0a30BOM YpOBHE
MTOHATHUSIMH norapupm qyucha,
TPUTOHOMETPHUYECKAs OKPYXHOCTB,
rpagycHas Mepa Yyria, BeJWYMHA YIJIa,
3alaHHOTO TOYKOM Ha TPUTOHOMETPUYECKOU
OKPYXHOCTH, CHHYC, KOCHUHYC, TaHI€HC U
KOTaHT€HC YIJIOB, HMEIOIIUX MPOU3BOJIEHYIO
BEJIMUUHY;

BBITIOJIHATh apupmeTHyecKue
JEUCTBUS C LENBIMH M palMOHAJIbHBIMU
YHClIaMU,

- BBITOJIHATh HECIIOKHBIE
npeoOpa3oBaHUsl  YUCIOBBIX  BBIPaKEHUI,
COJIepKAINX CTENEHH YMCell, TH00 KOpHU U3
quce, JI00 Jorapudmsl yuce;

- CpaBHUBATh paIllMOHAIBHBIE YHCIIA
MEXIy COOO0M;

- OLIEHUBaTh W  CpaBHUBATb  C
palMOHATIBHBIMU YHCIAMHU 3HAYEHUS LEJbIX
CTENEHEW 4YHces, KOPHEW HaTypaJbHON

CTCIICHU H3 YHCCII, J'IOl“apI/I(I)MOB qucCcClI B
IPOCTHIX ClIy4dasiX,

yenoe yucno, 0erumMocms ducel, 0ObIKHOBEHHAs
0pobb, decsaimuynas Opodb, payuoOHAIbHOE YUCIO,
NPUOIUNCEHHOE 3HAYEHUEe HUCId, Hacmb, OO0,
OomHouieHue, npoyeum, nogvluleHue u
NOHUJICEHUEe HA 3A0AHHOE HYUCIO NPOYEHMOS,
macumao;

npUBOOUMb NPUMEPbL YUCEN ¢ 3A0AHHbIMU
CBOUCMBAMU OENUMOCTU,

onepupoeamv — NOHAMUAMU:  102apUPM
yucia,  MpUSOHOMEMpPUYecKas — OKPYICHOCHIb,
paouannas u 2epadycHas mepa yead, 6elUduUHd
yena, 3a0aHHO20 MOo4Koll Ha
MPUSOHOMEMPUUECKOU  OKPYHCHOCMU, — CUHYC,
KOCUHYC, MAH2EHC U KOMAH2EHC Y208, UMEIOUUX
NPOU3BONLHYIO BEIUYUHY, YUCTA € U T,
BbINOIHAMY apupmemuyeckue Oelucmaeusl,
couemas. ycmuvle U NUCbMEHHblE NpUembl,
npumensis npu Heobxooumocmu
gbluUCIUMENbHBIE YCIMPOUCMBA;

HAX00Umbsb 3HAYeHUs KOPH HAMYPATbHOU
cmeneHu, cmeneHu c PAYUOHATILHBIM
nokasamenem, J102apugma,  UCHONB3YA  NpU
HeoOX00UMOCmU 8bIYUCTUMENbHBIE YCPOUCEA,
NOIb308AMbCA OYEHKOU U NPUKUOKOU NpuU
NPAKmMu4ecKux pacuemax,

npo6oOUMb NO U3BECMHBIM DHOPMYIAM U
npasuiam npeobpazoeanisl OYKBEHHbIX
8bIPAICEHUU,  BKIIOUANOWUX CMENeHU, KOPHU,




n300pakaTh TOYKAMU Ha YHCIOBOU
IPSMOI LIeNble U PallMOHAIBHBIC YHCIIA;
n300pakaTh TOYKAMU Ha YHCIOBOU
OpsSMOM  IIeTIble  CTETEHW YHCEeN, KOPHHU
HATYpaJIbHOH CTETEHU U3 YHCEl, Jorapu(pMbl
YKCes B MIPOCTHIX CITyYasix;

BBITOJIHATH HECIIOKHBIC
npeoOpa3oBaHusi  LEIBIX W JIpOOHO-
palMOHATILHBIX OYKBEHHBIX BBIPAYKCHHIA;
BBIPA)XaTh B MPOCTEHIINX CIydasx U3
paBEeHCTBA OJHY IMIEPEMEHHYIO Uepe3 ApyTHe;
BBIUUCIIATE B TPOCTBIX  CIydasx
3HAQYCHUs]  YHCIOBBIX U OYKBEHHBIX
BBIPQKEHUH, OCYILECTBIIAL HEOOXOAUMBIE
MIOJICTAHOBKH H ITPE0Opa30OBaHUs;
n300pakaTh ~ CXEMAaTU4YEeCKH  YTOIl,
BEJIMYMHA KOTOPOTO BBIPAYKEHA B TPa/Iycax;
OLICHUBATh 3HAaKW CHHYCa, KOCHHYCA,
TAaHT€HCa,  KOTAHIeHCAa  KOHKPETHBIX
yTJIOB.

B noeceonesHoll oicuzHu u npu  uzyueHuu
Opyeux yueOHblX NPeoMemos:

BBITIOJIHATH BBIYUCIICHHS npu
pEIIeHNH 3a/1a4 TPAKTUIECKOTO XapaKTepa;
BBINOJIHATH MPAKTHYECKUE PACUYEThI C
UCIIOJIb30BAaHUEM  TIpU  HEOOXOJAMMOCTHU
CIPaBOYHBIX MaTepHaoB "
BBIYUCIIUTEILHBIX YCTPOUCTB;

COOTHOCHTH  pEaJIbHbIe  BEIUYHHBI,
XapaKTEPUCTHKH OOBEKTOB OKPYKAIOIIETO
MUpPa C HX KOHKPETHBIMH YHCIIOBBIMHU
3HAYCHUSMU;

UCIOJb30BAaTh METOJbl OKPYIJICHMS,
OpUOJIMKEHNST W TPUKUAKH TPU  PELICHUU
NPaKTUYECKHX 3a/1a4 ITOBCETHEBHOM JKU3HU

Jlo2apugmuvl u mpucoHomempuyeckue QYHKyuu,
HAXo0umv  3HAYeHUsi  YUCTAOBbIX U
OVKBEHHbIX 8bIpaAdICeHUl, ocyujecmersis
HeobXo0uMbvle NOOCMAHOBKU U NPEoOPA308aAHUSL;
uzobpasicamo cxemamuuecku — yeoi,
BEUYUHA KOMOPO2O BbIPANCEHA 6 2padycax Uil
paouanax,

UCNoIb308ams
mabauumvle  3HAYEHUS.
@yHKyull yenos;
BbINOIHAMb NEPEBO0 GEIUUUHbL Yeld U3
PAOUAHHOUL Mepbl 8 2PAOYCHYIO U 0OPAMHO.

B noeceonesnoil scuznu u npu uzyuenuu Opyux
VUEOHBIX NPEOMEMOB:

BLINONIHAMb ~ 0CUCMBUs € YUCTOBbIMU
OGHHBLIMU NPU peleHuU 3a0a4 NpaKmuieckKo2o
xapakmepa u 3a0ay U3 pasiuuHblx obnacmetl

npu  pewieHuu  3a0ay
MPULOHOMEMPUUECKUX

SHAHUU,  UCNONL3YS  NpU  HeoOX00UMOCmu
CNpasounvie MaAmepuaibl U GbIYUCTUMETbHbIE
ycmpoucmaea;

OYeHUsamyv, CPAGHUBAMb U UCNOIb308AMb
npu  peuleHuu NpaKmudeckux 3a0ay 4Yuciosvle
3HAYeHUs  peanbHblX — GeIUYUH, KOHKpemHbvle
uucnosvie Xapaxkmepucmuxu 00beKmos
OKpYHCAIOUie20 Mupa

Ypasnenus

U Hepasencmea

Pemate nMHENHBIE ypaBHEHUS
HEpPaBECHCTBA, KBAJIPATHBIC YPAaBHEHUS,
pemiatb JorapuMUUECKHe
ypaBuenust Buja log 5, (bx + ) d u
npocreiinie HepaBeHcTBa Braa 10g 5 X < d;
pemiath TOKa3aTeIbHbIC YypPaBHEHHS,
Brga a°7°= d (rze d MOXHO IpeACTAaBUTE B
BUJIC CTENIEHM C OCHOBaHWEM a) |
npocTeiinye HepaBeHcTBa Buja a' < d (e
d MOXHO TpENCTaBUTh B BHJE CTENCHU C
OCHOBaHHEM a);.

NPUBOJIUTHE  HECKOIBKO  TPUMEPOB
KOpHEW MPOCTEUIIEro TPUTOHOMETPHYECKOTO
ypaBHEHHUS BUA: SIn X =@, COS X =a, tgXx=
a, Ctg X = a, rme a — TabIMYHOEe 3HAYCHUE
COOTBETCTBYIOLIEH TPUTOHOMETPUYECKOMN

byHKINN.

u

Pewamv payuonanvhvie, nokazamenvHoie
u noeapupmuyeckue ypasHenus u HepageHcmad,
npocmetiuiue UpPAYUOHAIbHYLE u
MpuzoHOMempuiecKue YpasHeHus, HepaeeHcmsd
U UX cucmembvl;

- UCNOIb308aMb Memoovl pewenust
VpasHeHuil: npusedeHue K 6udy «npoussedexue
PABHO HYNIO» UIU  «YACMHOE PABHO HYIIOY,
3aMmeHa nepemeHHbIX;

UCNONB306AMb MEMOO UHMEPBAN08 OJis
PpeeHUss HepageHCmas,

ucnoiv3osams 2paguieckuil. memoo O

NPUOTUNCEHHO20 — peulenus  YpasHeHuu U
Hepagencma,

- uzobpasxcamsv HaA MPUSOHOMEMPUYECKOU
OKPYAICHOCTIU MHOICECBO peuieruti

npocmeuux mpu2oHOMempu4eckux ypaeHeHull




B noeceonesnoll owcusnu u npu  uzyueHuu
Opyaux npeomemos:

— COCTaBJATh M pEIIaTh YPaBHCHHUS W
CUCTEeMBl  ypaBHEHHH  TpH  pEIICHUH
HECIIOKHBIX MPAKTHYECKUX 33714

U HepaseHcms,
- 8bINOIHAMb 0MOOP KOPHEU YPAGHEHU UU
peweHull  HepageHcme 8 COOMEEeMCmeuU ¢
OONONHUMENbHIMU yenosuamu u
02PAHUYEHUSMU.

B noeceonesnoil scuznu u npu uzyueHuu Opyux
VUEOHBIX NPEOMEMOB:

- cocmaeniams U peuamsv  YpPaeHeHus,
cucmemvl  YpagHeHull U  HepageHcmeda  Nnpu
peuteHuu 3a0a4 Opyaux yueOHvlX npeomemos;

- UCNOIb306aAMb YPAGHEHUs U HEPABEHCNEA
0151 NOCMPOEHUSL U UCCTe008AHUS NPOCMEUUUX
MAMeMamuyeckux mooeell peaibHblX Cumyayuil
UU NPUKTIAOHBIX 340ay,

- yMemb UHMePnpemuposams NoOJY4eHHbll
npu  peulenuu YpasHeHus, HepPaAeeHCMEa Uil
cucmemvl  pe3yibmam, oyeHusams e2o
npasoonooobue 8  KOHmMeKcme  3A0AHHOU
PeanbHOU cumyayuu uiu nPuKkIaoHol 3a0a4u

Dynkyuu

— OnepupoBarb Ha 0a30BOM YypOBHE
TOHSATHSIMH: 3aBHCUMOCTh BEJIMYHH,
(GYHKIMS, apryMEeHT M 3HauyeHue (yHKIUH,
o0ylacTb  OmIpeneNeHHssT M MHOXKECTBO
3HAUCHUH (QYHKIHMH, TpapHUK 3aBHCUMOCTH,
rpaduk  QyHKOUM, ~HyId  (QyHKIUH,
POMEXYTKH 3HAKOIIOCTOSIHCTBA,
BO3pacTaHHE Ha YHCIOBOM IIPOMEXKYTKE,
yObIBaHHE Ha YHCJIOBOM IIPOMEKYTKE,
HanOoJpIllee W  HaWMEHbIeEe 3HAYCHHE
(GYHKIMM  Ha  YHCIOBOM  IPOMEXKYTKE,
nepuoauieckast GyHKIus, IEPHOT,;

- onepupoBaTh Ha 0a30BOM YypOBHE

HOHSTUAMM: npsimast u oOpartHas
MIPONOPLUOHAIBHOCTD JIUHEeHHas,
KBaJlpaTU4Hasl, JorapupmMuuecKas u
IIOKa3aTesbHas ¢byHKIUY,
TPUTOHOMETPHUUYECKHE (DYHKIUH;

- pacro3HaBaTh rpaduxu
JJIEMEHTApHbIX  (QYHKIMHA:  OpsAMol  u
00paTHOM MPOMOPIIMOHATLHOCTH, JTUHEHHOMH,
KBaJPaTU4YHOM, JorapupmMHUEcKon U
MTOKa3aTeIbHOU byHKIUH,

TPUTOHOMETPUUYECKUX (PYHKIUH;
- COOTHOCHUTH TpaUKH >JIEMEHTapHBIX

GbyHKIMI: psAMOM 51 oOpatHoit
NPOMOPLIMOHAIIBHOCTH, JIMHEWHOM,
KBaJIPaTHUYHOM, JorapumMuuecKoin 51
[IOKa3aTeNbHON byHKIMIHA,
TPUTOHOMETPUYECKUX byHKIMI c

dbopmynaMu, KOTOPIMU OHU 33/1aHBI;

- HaXOJUTh MO rpaduKy MpUOIHKEHHO
3HaYeHUS PYHKIMH B 3a/IaHHBIX TOYKAX;

- OIpeNleNiATh 1O TpaduKy CBOWCTBA

- Onepupogamv NOHAMUAMU. 3ABUCUMOCTID
genuyun, @YHKYusa, apeymenm U  3HAYEeHue
@yHKkyuu, obracmev onpeoenreHus U MHONCECMBO
3HaueHul  QYHKYuU, 2epaux  3a8UCUMOCMU,
epagux ynxyuu, Hyau QyHKyuu, npomesxncymru
3HAKONOCMOAHCMEA, 603PACAHUE HA YUCTIO80M
npomedxcymke, — yOblaHue — HA  YUCLIOBOM
npomedxcymke, Haubolvbuiee U HAUMeHbULee
3HaAYeHue QYHKYUU HA YUCTOBOM HPOMEICYMIKE,
nepuooudeckas @QyHKyus, nepuoo, uYemuas u
Heuemmuas (PyHKyuu,

- onepupoeamv  NOHAMUAMU: NPAMAA U
0bpamuas — NPoONOPYUOHANTLHOCMY,  JUHELHAs,
K6aopamuunas, Joeapupmuyeckas u
NOKA3AMenbHAsl PYHKYUU, MPULOHOMEMPUYecKUe
GyHrkyuu;

- onpedensimv  3HaAueHue  QYHKYuu - no
BHAYEHUIO apeyMeHma NpU PAasiudHbLX CnocoOax
3a0anus pyHKyuu,

—  cmpoums epaghuxu u3yHeHHuIX QYHKYULL,

- ONUCHIBAMb NO SPAPUKY U 8 NPOCMEUUUX
cyuasx no Gopmyne nosedeHue u COUCMEa

@ynxyuti, Haxooumv no epaguxy GyHKyuu
Haubovuue u HauMeHbUUe 3HAYeHUs,

— cmpoumv  9cku3  epaguxa  ymkyuu,
yoognemeopsowel  NpPueeoOeHHoMy  Habopy

VCIOBULL (NPOMENHCYMKU 803DACMAHUSA/YObIBAHUS,
3HaYeHue QYHKYUU 6 3A0AHHOU MOUYKe, MOUKU
IKCMPEMYMO8, ACUMNMOMbL, HYAU YHKYuu u
m.o.);

- pewams ypasHeHus, npocmeuiuiue
cucmemvl  YPAGHeHUll, UCNOIb3VA  CBOUCMBA
@yHKYull u ux epagpuxos.




byHKIIUU (aynw, MPOMEKYTKH
3HaKOTIOCTOSTHCTBA, MIPOMEKYTKH
MOHOTOHHOCTH, HAaHOOJBIINE U HAUMEHBIIINE
3HAYCHUS U T.I1.);

CTpOUTH d3CKHM3 rpaduka (yHKIHH,
YIIOBJIETBOPSIIOIIECH TNpHUBEIEHHOMY Halbopy
yCJIoBHM  (MMPOMEXYTKH  Bo3pacTaHus /
yObIBaHUsA, 3HaueHHE (YHKIMUA B 33JaHHOU
TOYKE, TOYKH YKCTPEMYMOB U T.]1.).

B noeceonesnoll oicusnu u npu  uzydeHuu
Opyaux npeomemos:

OIpeNeNiATh O TpaduKkaM CBOWCTBA

pealbHBIX IIPOLIECCOB U 3aBUCUMOCTEHN
(HamOonblIME W HaUMEHbLIME 3HAYEHUs,
NPOMEXYTKH BO3pacTaHusi W  yObIBaHHA,
IPOMEKYTKH 3HAKOIIOCTOSHCTBA U T.I1.);

- MHTEPIPETUPOBATH CBOMCTBA B
KOHTEKCTE  KOHKPETHOU IIPaKTUYECKON
CUTyaluu

B noeceonesnoii scuznu u npu uzyuenuu Opyux
VUEOHBIX NPEOMEMOB:

onpeodensamy no epaguxam u
UCNONbL306aMb OISl peuleHUsi NPUKIAOHLIX 3a0ay
CBOUCMBA PeabHbIX NPOYECCO8 U 3A8UCUMOCEN

(haubonvwiue U HaAuMeHblUue — 3HAYEHUS,
NPOMENCYMKU — 803pACMAHUsl U YOblaHUsl
@yHKYUU,  NPOMENCYMKU  3HAKONOCMOSIHCMEA,
acumMnmomol, nepuoo u m.n.);

- UHmMepNpemuposams ceoticmea 6
KoHmeKkcme KOHKPEeMmHOU nPAKmMuyecKol
cumyayuu,

onpedensms no epaguxam npocmetiuiue
Xapakxmepucmuky nepuooudecKkux npoyeccos 6
ouonozuu, SKOHOMUKe, MY3bIKe, PAOUOCBA3U U Op.
(amnaumyoa, nepuoo u m.n.)

Dnemenmovl mamemamuueckKozo ananu3a

OnepupoBarb Ha 0a30BOM YpOBHE
HOHSATHUSMH: POU3BOHAS (QYHKIUH B TOUKE,
KacatenbHast K rpaduky  QyHKIOHH,
npou3BoaHas GpyHKINY;

OTIpEeNIeNIATh 3HAUYCHHE MPOU3BOIHON
GYyHKIIMM B TOYKE 1O HM300pakKeHUIO
KacaTeJIbHOW K TpaduKy, NPOBEICHHON B

Onepuposamv NOHAMUAMU: NPOU3BOOHAS
QyHKYUU 6 MmMouKe, KACAMENbHASL K 2PAUKY
@yHKyuU, NPOU3BOOHAsL hYHKYUU,

BLIUUCTAMb — NPOU3BOOHVIO  OOHOYJIEHA,
MHO20UIeHA, K8AOPAMHO20 KOPHS, NPOU3EOOHYIO
CYyMMbL (DYHKYULL,

6blYUCTIANMDb l’lpOM3800Hbl€ I/IEMEHMAPHBLLX

3TOU TOUKE; QyHKkyuli U ux  KOMOUHaAYUU,  UCNONb3YA
- pemark  HECJIIOKHBIE  3aJadyd  Ha | CnpasouyHbvie mMamepuaisl,

OPpUMCHCHHUC CBA3M MCXKIY NPOMCXKYTKaMH | — uccnedoeamvy 8 NPoOCMeuuux — Cryyasx
MOHOTOHHOCTH ¥ TOYKaMH DJKCTPEMyMa | (hyHKyuu  HA  MOHOMOHHOCMb,  HAXOOUMb
Gy, C OJTHOM CTOPOHBI, U | naubonvuue u HaumeHvuiue 3Ha4eHus QyHKyu,

IIPOMEKYTKAMH 3HAKOIIOCTOSIHCTBA U HYJISIMHU
IPOM3BOIHON ATOM (PYHKIIMH — C JPYTOH.
B noeceonesnoli oicusnu u npu uzydeHuu
Opy2ux npeomemos:

MOJIb3YysACh TrpadukamMHu, CpaBHUBATH

cmpoums 2pa@uKky MHOZOUIEHO8 U NPOCeUUUX
PAYUOHATILHBIX  (PYHKYULL ¢ UCNONb308AHUEM
annapama mMamemMamu4ecKoeo aHanusd.

B nosceonesnoil sicuznu u npu uzyuenuu Opyeux
VUEOHBIX NPEOMEMOB:

CKOPOCTHU BO3pacCTaHUA (pOCTa, IMOBBIIIICHUS, | — peutamo npumadele 3a0aqu us
YBEJIMYEHHS M T.I1.) WIM CKOPOCTH YOBIBAHMSA | OuOLO2UU, (PUIUKY, XUMUU, IKOHOMUKU U OPYUX
(MameHus, CHIKEHHUS, YMEHBIIEHHS M T.IL) npeomemos,  CGA3AHHble ¢ UCCIe008aHUeM
BEJINYMH B PEAIBHBIX IIPOLIECCAX; Xapaxmepucmux peanbhvix npoyeccos,
- COOTHOCUTh  TpaUKU  PEANbHBIX | HAXOMCOeHUeM HAUbONbWUX U  HAUMEHbUIUX
IPOLECCOB M 3aBUCUMOCTEN €  HX | 3HAYeHUl, CKOPOCMU U YCKOPEHUs U M.N.;
ONVCaHVAIMH, BKIIIOYAIOIHUMHA | — UHmMepnpemupoeanb nojyuennvie
XapaKTepUCTUKHU CKOpOCTH U3MCHEHUS | pe3yibmambl

(OBICTpBIIA POCT, MJIABHOE MMOHUKEHHE U T.I1.);
UCMOJb30BaTh TpadUKu  pearbHbIX
IIPOLECCOB s PEIICHHUS  HECIOKHBIX
MPUKIIAIHBIX 3a/1a4, B TOM YHUCIE OIpenemss
1o rpad MKy CKOpOCTh X0/a mpoliecca

Cmamucmuxa u meopus 6epo:

muocmeﬁ, JqocuKka u KOM6uuam0pul<a

OmnepupoBarb Ha 0a30BOM YpOBHE
OCHOBHBIMH OIUCaTEIbHBIMU

Hmems npedcmasnenue 0 OUCKpEemMHbIX U
HenpepuleHblX CYYAUHBIX genuuuHax U




XapaKTepUCTHUKAMU  YHCIOBOrOo  Habopa:
cpenHee apudmeruyeckoe, MeaHnaHa,
HauOoJIbIlIee U HAMMEHBIIIEe 3HAYCHUS;

- ornepupoBaTh Ha 0a30BOM YpOBHE

NOHATHAMM:  4YacTOTa WU BEPOSTHOCTh
COOBITHS, CIlydyailHBI BBIOOp, OMBITHI C
PaBHOBO3MOXXHBIMU 3JIEMEHTapHBIMU
COOBITHSIMHY;

— BBIYUCIIATH BEPOATHOCTH COOBITHI Ha
OCHOBE TI0/ICU€Ta YHCIIa HCXO/I0B.

B nosceonesnou owcusnu u npu uzyuenuu

Opyaux npeomemos:

- OIICHUBATh M CPaBHUBATH B IMPOCTHIX

CIy4asix BEpPOSITHOCTH COOBITUH B peajbHOMN

KU3HU;

- YUTaTh, COIMOCTABIATh, CPAaBHUBATH,

UHTEPIPETHPOBATh B  MPOCTBIX  CITydasx

pealibHble JaHHBIC, TPECTABICHHLIC B BHJIE

TabIuIL, AUarpamm, rpaduKkoB

pacnpeoeneHusx, 0 He3A8UCUMOCMU CAYYAUHbIX
GeNUYUH,

- umemo npedcmaeierue 0
MAMeMamuyeckom OXCUOAHUU U OUCHepCUu
CAVUAUHBIX BETUUUH,

- umems npeocmasieHue O HOPMANbHOM
pacnpedeieHuyu U NpPUMeEpax - HOPMATIbHO
PACnpeOeieHHbIX CYYAUHBIX 8eTUYUH,

- HOHUMAMb CYMb 3aKOHA OOIbWUX YuUcen U

8b100pPOUHO20 Memooa usmepeHus
8eposimHocmet,

— umems npeocmasienue 06  YCI0BHOU
6eposimHOCmMU U O NOJHOU  8EPOSMHOCHU,

NPUMEHSIMb UX 6 PeuleHUl 3a0ay;

- uUMemsb  NpeocmasieHue O  BANCHLIX
YACMHBIX BUOAX PACHPEOeNeHUll U NPUMEHAMb UX
8 peueHuU 3a0auy,

- uMemsb HNpeocmasieHue o0 Koppeiayuu
CIYYAUHBIX BEIUYUH, O TUHEUHOU pecpecCul.

B nosceonesnoil scuznu u npu uzyuenuu Opyeux
npeomemos:

- BLIYUCTIAMb UTU OYEHUBAMb 8EPOSIMHOCU
coObIMUIL 8 PeanbHOU HCUZHU,

- eblOUpams nooxoosuue
npeocmasieHus u 00pabomku OAHHbIX,
- YyMemb peulams HeClI0JHCHble 3a0ayu Ha

Memoowl

npumMeHenue  3aKOHA — OOMLWUX — uYucel 8
COYUONIO2UY, CMPAXOBAHUU, 30PABOOXPAHEHUU,
obecnevenuu  Oe3onacHocmiu  HACENeHUs 8
Upe3BLIYALIHBIX CUMYAYUSIX
Texcmoevle 3a0auu
- Pemrate  HecJIOKHBIE ~ TEKCTOBBIC | — Pewamv 3a0auu pasuvix munos, 6 mom

3a/1a4¥l pa3HbIX TUIIOB;

— aHAIM3WPOBATH YCIIOBUE 3a7aud, MMPH
HEOOXOJUMOCTH CTPOUTH IS €€ PEeIICHUS
MaTeMaTHYECKYIO MOJIEIb;

— IIOHUMATh |
penIeHus 3a7a49u
MPEJCTaBICHHYI0O B BHUAE TEKCTOBOM U
CHMBOJIHOM  3amuCH,  CXeM,  TaOJmil,
quarpamm, rpauKoB, pUCYHKOB;

— JIECTBOBATD o QITOPUTMY,
CoJIeprKaleMycsl B YCIIOBUU 3a]1a4u;

— HCIIOJIE30BAaTh JIOTHYECKHE
paccyXJICHHUS MIPH PEIICHUN 33]1a9H;

— paboTaTh c M30BITOYHBIMU
YCIIOBUSIMU, BBIOHMpasi u3 Bcel nHpopmammu,
JaHHBIC, HEOOXOAMMEBIE JIJIS PEIICHHS 3a/1a4H;
— OCYIIIECTBIISITh HECTOXKHBIM TIepedop
BO3MOXXHBIX pEIIEHUH, BHIOMpas W3 HHUX
ONTUMAJILHOE o KPUTEPHSIM,
c(hOpMyIIMPOBAHHBIM B YCIIOBHH,

— aQHAJIM3WPOBATh M HWHTEPIPETUPOBATH

HMCIOJIb30BaTh  JJIS
uH(pOopMaLIo,

uucne 3a0a4u NOBbLIUEHHOU MPYOHOCMU,

— 8b1OUpPamMs ONMUMANbHBLU Memoo
peweHuss  3a0auy, PpAcCMampueds paziuyHvle
Memoowl,

— cmpoums  MoOelb  peuleHus — 3a0ad,

npoeooUms 00KA3AMeNbHblE PACCYHCOCHUS,

— pewiams 3a0avu, mpebyrowue nepebopa
8apuaHmMos,  NpoGepKu  Yciosuu,  8blOopa
ONMUMATILHO20 Pe3YIbmama,

- AHATUBUPOBAML U UHMEPNPEmuUpo8amy
pesyibmamsl 8 KOHMeKCme YCI08us 3a0adi,

gulOUpame  peuleHus, He  Npomugopeyaujue
KOHMEKCMY,

— nepesooums — Npu  peuleHuu - 3a0avu
ungopmayuro  u3 00HOU ¢hopmbl 8 Opyeyio,
UCNONL3YL  NpU  HEOOXOOUMOCMU — CXeMbl,

mabauysl, epaguru, ouaspammol;

B noeceonesnoll dcusHu u npu uzyueHuu opyeux
npeomemos:

- pewams npakmuyeckue 3a0a4u U 3a0ayu
U3 Opyeux npeomemos




IIOJIyYEHHBIE PEICHHUS B KOHTEKCTE YCIOBHS
3aauu, BbIOUpATH pelIeHus, HE
IIPOTUBOpEYAILINE KOHTEKCTY;

peliarth 3aJla4i Ha pacueT CTOMMOCTH
MOKYTIOK, YCIYT, MOE3/I0K U T.II.;

— pemiath HECJIOKHBIE 3aJauy,
CBSI3aHHBIE C  JIOJIEBBIM  yYacTHEM BO
BJIQJICHUU ¢bupmotii, MPEIPUITHEM,
HEJIBUKUMOCTBIO;

- pemiatb  3aJa4d  Ha  [POCThIE

MPOLEHTHl (CUCTEMBbI CKUIOK, KOMHCCHUU) U
HAa BBIUYMCIICHHE CJOXHBIX IMPOIEHTOB B
pa3MYHBIX CXEeMaX BKJIAJOB, KPEAUTOB U
UTIOTEK;

pemiate  MpakTUYEeCKHe  3a/adyd,
TpeOyroIIKe HCIOIb30BaHUS OTPULIATEIIBHBIX
YHUCeNl: Ha ONpPEIeICHHE TeMIIeparyphl, Ha
oTpezieNieHUe MOJI0XKEHUsI Ha BPEMEHHON OCH
(1o Hamie Spel W TOCIE), HA JBHXKCHHUE
JIEHEXKHBIX CpEICTB (MPUX0M/pacxon), Ha
orpesiesieHUe TIIyOUHBI/BBICOTHI | T.I1.;
MCIOJIb30BaTh MOHATHE MaciITada ass
HAXOXJICHUS PAcCTOSHUM U JJIMH Ha KapTax,
IUTAaHAX MECTHOCTH, IUIaHaX ITOMEIICHHUH,
BBIKPOWKaxX, Mpu paboTe Ha KOMIBIOTEPE U
T.I1.

B nosceonesnou owcuznu u npu uzyyeHuu
Opyaux npeomemos:

pelars HECIOXKHbIE MPaKTHYECKHe
3a/ladd, BO3HHUKAIOIIME B  CUTYyalUAX
MTOBCEIHEBHOW KU3HU

Hcemopusa

mamemamuku

OnuceiBaTh OTACIBHBIC BbIJAKOIIHNCCA
PE3yJbTaThl, IMOJYUYCHHBIC B XOI€ PA3BUTHUA
MAaTCMAaTUKH KaK HAYKH,

Ilpeocmasnams  6Kk1a0  8LIOAIOUUXCS
MAMeMAmuKos8 8 pa3eumue MamemMamury U UHbLX
HayuHvlx odracmetl;

- 3HaTh IPUMEPBl  MAaTEMATHYECKUX | — NOHUMamMb  pOlb  MAMeMAmuku 6
OTKpPBITMM M UX AaBTOPOB B CBA3U C | pazeumuu Poccuu
OTEYECTBEHHOW U BCEMUPHON UCTOPHEH;
- [IOHMMATh  POJb MAaTEMaTUKH B
passutuu Poccun
Memoovt mamemamuxu
- IIpuMeHATh U3BECTHBIE METOABI IPU | — Hcnonvzosamo OCHO6HbIE Memoobl

pPElIEHUH  CTAaHJAApTHBIX MaTEMaTUYECKUX
3ajady;

— 3aMeyarhb u XapaKTepHU30BaTh
MaTeMaTUYECKHe 3aKOHOMEPHOCTHU B
OKpYKarollle T1eCTBUTENbHOCTH;

— MPUBOAUTH MIPUMEPBI
MaTeMaTUYECKHUX 3aKOHOMEPHOCTEN B

PUPOJE, B TOM YHCIIE XapaKTEPU3YIOIIUX
KpacoTy M COBEpLIEHCTBO OKPYKAOILIETro
MHpa ¥ IPOU3BEACHUN UCKYCCTBA

o0oKkazamenbcmeda, NposooUms O0KA3AMENbCHIBO
U BLINOIHANMb ONPOBEPIHCEHUE;

NPUMEHSIMb OCHOBHbIE MEMOObl PEUEeHUs.
Mamemamuyeckux 3a0au,

Ha oCHOBe Mamemamuyeckux
3aKOHOMEPHOCMEll 8 NPUPOOE XAPAKMEPU308amb
Kpacomy u CO8EPULEHCIBO OKPYIHCAioujeco Mupa
U NPOU3BEOCHULL UCKYCCMEd,

npUMeHsImb  npocmeiuiue npoePammHvle
cpeocmea U ANEKMPOHHO-KOMMYHUKAYUOHHBLE
cucmemvl NPU peuleHul MamemMamui4eckux 3a0ay




I'eomerpusi

- OmnepupoBarb Ha 0a30BOM YpOBHE
HNOHATUSAMM: TOYKa, IHpsAMas, IJIOCKOCTh B

HpOCTpaHCTBe, HapaJIHeJII:HOCTL 148
MEePIECHINKYJISIPHOCTh MPSMBIX n
IJIIOCKOCTEI;

- pacno3HaBaTh OCHOBHBIC BUJIBI
MHOI'OIpaHHHUKOB (npusma, nupamua,

MPSIMOYTOJIBHBIN TTapajieenumne, Kyo);

— n300pakaTh H3ydaemble (QHUTYpHl OT

PYKH U C IPUMEHEHUEM MPOCTHIX YEPTEKHBIX

UHCTPYMEHTOB;

- nenaTh (BBIHOCHBIC) TUIOCKUE YEPTEKU

U3 PUCYHKOB IPOCTHIX OOBEMHBIX (PUTYpP: BH]

CBEpXY, COOKY, CHH3Y;

— W3BJICKATH nH(pOpPMAIIHIO 0

POCTPAHCTBEHHBIX reOMETPHUYECKUX

¢urypax, mpeACTaBICHHYI0O Ha 4YepTexax M

PHCYHKaX;

— npuMeHsITh Teopemy lludaropa mnpu

BBIYUCIICHUH DJIEMEHTOB CTEPEOMETPUUYCCKHIX

uryp;

- HaXOJUTh OOBEMBI W  TUIOMIAJIU

IIOBEPXHOCTEN MIPOCTEUIINX

MHOT'OT'PaHHHKOB C IIPUMEHEHUEM (hopMyT;

- pacrio3HaBaTh OCHOBHBIE BHIBI Tell

BpaileHus (KOHyC, HUIUHAP, cepa u map);

— HaXOJUTh O0BEMBI W  TUIOIIAAN

TIOBEPXHOCTEH MPOCTEUIIIHX

MHOTOTPAaHHUKOB | BpallleHUs  C

npUMEHEeHHEM (OpMYIL.

B nosceonesnoll oicusHu u npu  uzydeHuu
Opy2ux npeomemos:

TCI

— COOTHOCHUTH abCTpaKTHBIE
reoMeTpHuecKue TOHATUS U  (GaKThl ¢
pCaJ'II)HI)IMI/I KN3HCHHBIMH 06’B CKTaMHnu u
CUTYyalUSIMU;

— HCIOJb30BaTh CBOMCTBaA

MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (UTYD
JUTISL PEIICHHs TUTIOBBIX 3a7a4 MPAKTHIECKOTO
COZIepKaHUs;

— COOTHOCHUTH IIJIOIIAN TMOBEPXHOCTEH

TeJ  OJUHAKOBOM  (OpMBI  pa3IMYHOTO
pasmepa;

- COOTHOCHTH 00BEMBI COCYZIOB
OJINHAKOBOM ()OPMBI Pa3IMUHOTO pa3Mepa;

— oleHUBaTh  (GOpMYy  IPABUIBHOTO

MHOT'OIpaHHMKA I0CJIE CIIUJIOB, CPE30B U T.II.
(onmpenensaTh KOJIMYECTBO BEpIIMH, pedep u
rpaHell NoJy4YeHHBIX MHOTOTPAHHUKOB)

- Onepupoeamb NOHAMUAMU. mo4kKa,

npAmast, njiocKkocmbv 6 npocmpancmee,

napaieibHoCmy u NepneHOUKYIAPHOCHb
NPAMBIX U NIOCKOCMEU;

- npumensamo  OJis 3a0au
eeomempuieckue  ¢hakmol,

npumeHeHUsl 3a0aHbvl 8 SI8HOU hopme;

PEeULeHUA
eciu yciaosus

- pewamsv  3a0a4yu  HA  HAXOJICOEHUE
2eOMempu4ecKux GeluyuH no obpasyam uiu
aneopumman;

- denamsv (8bIHOCHbLE) NIOCKUE YEPMENHCU U3
PUCYHKO8 00beMHbIX ¢hueyp, 6 mom uucie

pucosams U0 céepxy, cOOKy, CMmpoums cedenus

MHO202DAHHUKOB,
- u3eneKamo, UHmMeEpNpemuposams u
npeobpazosevieanv unghopmayuro 0

2eoMempuieckux guaypax, npeocmasienHyro Ha
yepmesicax,

- NPUMEHSIMb 2eomempuyeckue gakmol OJist
Ppewerus 3a0a4, 8 mom Yucie npeonordeaouux
HeCKOJIbKO WA208 PeUeHUsl;

- ONUCHIBAMb  63AUMHOE  PACHOJOJNCEHUE
APSAMBIX U NIOCKOCMEN 8 NPOCMPAHCIEe;

- Gopmynuposams ceolicmea U NPU3HAKU
Queyp;

- 00KA3b16aMb 2eomempuyeckue
VMEepHcOeHUs,

- 61a0emv CmMaHOapmHOU Kiaccugurayueri
NPOCMPAHCMBEHHBIX ueyp (Mupamuowvl, NPUMbl,

napasnnenenuneovl);

- HAXo00umbw 0Ovembl u niowaou
nosepxHocmeli  2eoMempudeckux — mei €
npumMeHeHuem Gopmyiu,

— BLIYUCTAMb — PACCMOSIHUSL U Yelbl 8
npocmpancmee.

B nosceOHes8HOU #U3HU U Npu U3y4eHUU opyaux
npeomemos:

— UCNOIb3068aMb ceoticmaa

ceomempudeckux @ueyp O0nsl  peulenus 3a0ay
NPAKMU4ecKoeo xapakmepa u 3a0ay u3 opyaux
obnacmeti 3HAHUL

BCKTOpBI 1 KOOPAWHATEI B IIPOCTPAHCTBC

— OnepupoBatb Ha 0a30BOM YpOBHE
NOHATHEM  JICKapTOBBI ~ KOOPJAWHATHI B
POCTPAHCTBE;

- Onepuposams  noHAmMuUAMU — OEKAPMOBGbL
KOOpOUHAmul 8 NPOCMPAHCMEe, 8eKMOp, MOOYIb
6EKMOpa, PABEHCMBO BEKMOPO8, KOOPOUHAMbI

10



HAXOJUTh KOOPJHMHATHI BEpPIIMH KyOa

U TIPSIMOYTOJILHOTO Mapaiesenumnena

8eKmMOpa, Y20l MeXHcOy 6eKMOpPAMU, CKANAPHOe
npoussedeHue 8EKMOPO8, KOJLIUHeapHble
8EKMOpbl;

- HAxXo0ums paccmosiHue medHcoy 08YyMs
MOUKAMU, CYMMY BEeKMOpPO8 U NpoU3eedeHuUe
6EKMOpa HA 4YUCNO, Y20l MedXHcOy 6eKmopami,
cKanspHoe npousseoenue, PAacKkIaovleamy
BEKMOP NO 08YM HEKOIIUHEAPHbIM 6EKMOPAM,

- 3a0aeamv  NIOCKOCMb  YPAGHEHUeM 6
0ekapmosoll cucmeme KOOPOUHant,

- pewams npocmeiuiue 3a0ayu 68e0eHUeM
8eKMOpHO20 baszuca

paboT 1Mo JaHHOU TeMe NMPUBEICHO B TAOJIHIIC:

3. Conep:kanue yuedoHOro npeamera «MaremaTuka: ajreopa u Hayaja

MaTEMAaTH4Y€CKOI0o aHajIu3a, rcOMETpUus»
KomnaectBo 4JaCoB, OTBOAMMBIX Ha H3Y4YCHHUC Ka)KﬂOfI TEMBI, U KOJUYCCTBO KOHTPOJIBbHBIX

10 kJacc
No KomuuectBo | KoHTposibHBIE
Tema
TEMBI 9acoB paboThI
1. CrelleHs ¢ JeMCTBUTENBHBIM [I0KA3aTEIEM. 9 1
2. Crenennast GyHKIHS. 13 1
3. BeeneHue. 4 ---
4, [TapanieabHOCTh IPSIMBIX U TUIOCKOCTEH. 15 1
S. ITokazarenpHast QyHKIHS. 12 1
6. Jlorapudmuueckas GyHKIuS. 16 1
7. IlepneH IMKyISIPHOCTD NPSMBIX U INIOCKOCTEMN. 12 1
8. Tpuronomerpudeckue GopmMyIibl. 17 1
9. TpuronomeTpuyeckue ypaBHEHHUsI. 14 1
10. | MHOrorpaHHuKH. 16 1
11. | toroBoe NOBTOpEHHE Kypca ajureopsl. 4 ---
12. | ItoroBoe NOBTOpEHHE Kypca r€OMETPUN 4 ---
HTroro 136 9
11 kiace
Ne KomnuectBo | KoHTpoisibHBEIE
Tema
TEMBI 4acoB paboThI
1. Tpuronomerpuueckre GyHKIUH. 18 1
2. [{nnunaap, KoHyc, map. 13 1
3. ITponsBogHAsA U €€ TEOMETPUYECKUN CMBICII. 18 1
4 [IpuMeHeHne  TPOU3BOIHOW K  HCCIIEIOBAHUIO 13 1
' byHKIIHN.

S. OOBEMBI TE. 15 1
6. [TepBooOpasHas U HHTETpall. 10 1
7. KomOuHnaTopuka. 9 ---
8. DEMEHTHI TEOPUH BEPOSITHOCTEM. 7 ---
9. BekTophl B mpocTpaHCTBE. 6 ---
10. | MeTtoa KOOpIMHAT B IPOCTPAHCTBE. 11 1
11. | UroroBoe nmoBTOpeHNE Kypca anre0psl. 10 ---
12. | itoroBoe NOBTOpeHHE Kypca Fr€OMETPUU 6 ---
Hroro 136 7
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10 kaacc
AJiredpa u Hayaj1a MaTeMaTHYeCKoro anaiausa (2,5 yaca B Hezes1io, Bcero — 85 u)

Pazgen 2. CreneHb ¢ JAeWCTBUTEJIbLHBIM MoOKa3aTregeM. JIcHCTBUTEIbHBIC 4YHCIIA.
beckoneyno yObIBaromiasi reoMeTpuueckas nporpeccusi. ApupMeTHUECKUl KOpeHb HaTypalbHOM
crenieHU. CTENEeHb C HAaTypajIbHBIM U IEHCTBUTEIbHBIM IIOKA3aTEISIMH.

Paznen 3. Crenennasi pynkuus. Crenennas (QyHKIHs, ee CBOMCTBa M rpaduk. B3anmuo
obpatubie pyakuun. Crnoxubie GyHKIUU. poOHOo-MuHeHas GyHKIMS. PaBHOCHIIBHBIC YpaBHEHUS U
HepaBeHCTBa. MppalmoHanbHble ypaBHEHUS.

Paznen 4 TlokazareabHass pynkuusi. [lokazatenpHas ¢GyHKIHS, €€ CBOMCTBA M rpaduk.
[ToxazarenbHble ypaBHeHUs. [loka3aTenbHble HepaBeHCTBA. CHUCTEMBI 1TOKA3aTENbHBIX YPAaBHEHUN U
HEPABEHCTB.

Pa3zpean ©S. Jlorapudpmuueckas ¢yHKums. Jlorapugmsl. CBoiicTBa s0TapH(PMOB.
Jecartuunbple U HaTypaibHble jorapudmsl. Jlorapudpmuyeckas ¢GyHkuus, ee CBOcTBa U rpaduk.
Jlorapudmuueckue ypaBHeHus. Jlorapumuyeckrie HEpaBeHCTBA.

Pa3znen 6. Tpuronomerpuuyeckue popmyJibl. Pagunannas mepa yriia. [IoBopoT ToYku BOKpyr
Hayaja KoopauHat. OnpeneneHue CUHyca, KOCMHYCa U TaHI'€Hca yrijla. 3HaKu CHHYyca, KOCUHYCa U
TAQHreHCa. 3aBUCHMOCTb MEXKJY CHHYCOM, KOCHMHYCOM M TAaHIE€HCOM OJHOIO W TOro € yrja.
Tpuronomerpuueckue Toxzaecrsa. CHHYC, KOCUHYC U TaHI'€HC YIJIOB 0. M -0.. POpPMyJIbl CIOKEHUS.
CuHyc, KOCMHYC W TaHIeHC ABOWHOro yria. CHHYC, KOCMHYC W TaHI€HC IIOJOBHMHHOIO YyrIJa.
®opmynsl npuseneHus. Cymma 1 pasHocTh cuHycoB. CymMa U pa3HOCTb KOCUHYCOB. IIponsBenenue
CHUHYCOB U KOCUHYCOB.

Pasnen 7. TpuroHomerpuyeckue ypaBHeHHMsi. YpaBHEHHS COs X = @, Sin X = 4, tg X = a.
TpuronomeTpuyeckue ypaBHEHHs, cBojsIMecs K anreOpanueckuM. OIHOPOJAHBIE U JIMHEHHBIE
ypaBHEHHA. MeToapl 3aMEHbl HEHM3BECTHOIO M Ppa3JIoKeHHs Ha MHOxuTenun. Cucremsl
TPUTOHOMETPUUECKUX YpaBHEHHUH. TpUroHOMETpUUYECKE HEPABEHCTBA.

Pa3nes 8. UTtorosoe mopropenne Kypca ajredpbl 1 HAa4ajJl MATEMaTHYeCKOI0 aHAJIM3A.

I'eomerpus (1,5 yaca B Hexexnro, Bcero — 51 4)

Paznen 1. Beeaenue. IIpenmer crepeomerpun. OCHOBHbBIE MOHSATHS CTEPEOMETPUM (TOUKA,
npsimMasi, JI0CKOCTh, IPOCTPAHCTBO) U aKCUOMBI cTepeoMeTpuu. HekoTopble ciieacTBUSI U3 aKCHOM.

Pa3znen 2. IlapannenbHOCTh MPSIMBIX M INIOCKOCTeH. llepecekaromuecs, napauieapHele U
CKpeIllMBaloIIMecs TpsMble B IPOCTpaHCTBE. B3auMHOE pacmojoKeHusi JByX MpsIMBIX B
npoctpaHcTBe. [Ipu3Hak ckpemmBaromuxcs npsAMelixX. [lapannenbHOCTs NMPSAMOM M IJIOCKOCTH B
MpOCTpaHCTBE. B3auMHOE pacnonoxeHue npsamMo M miockocTu. [Ipu3Hak napauieTbHOCTH MPSIMOM
u IwiockocTH. [lapamnensHOCTh ABYX IUIOCKOCTEH. B3anMHOE pacrosiokeHHe IBYX IJIOCKOCTEH.
[Ipu3Hak mapaiaenbHOCTH JABYX IUlOocKocTed. Ilpu3Haku napauienTbHOCTH [JBYX TMpPSMBIX B
npoctpadctBe. IlapannensHoe mnpoexkTupoBaHue. I3o00paxeHne MNPOCTPAHCTBEHHBIX —(uUryp.
Terparap u mapamnenenunesn, ky0. CeueHus kyOa, mapamienenunena, nupamunabl. Iloctpoenue
CEYCHUN.

Paznen 3. IlepneHAUKYJISAPHOCTH NPAMBIX H IJIOCKOCTEH. [IepneHUKyIISIpHOCT IPSIMO |
IUIOCKOCTH, TIpU3HAaKM W cBoWcTBa. IlepnmeHaukynsap u HakinoHHas. Teopema o0 Tpex
NEePNEHAUKYIIApAaxX. YToad MexAy INpsSMOM M INIOCKOCTBIO. PaccTosHME OT TOYKHM 10 IIOCKOCTH.
PaccTosgHue oT mnpsMoll [0 IUIOCKOCTH. PaccrosHume MekIy napajuleIbHbIMH IUJIOCKOCTSMM.
PaccTosHue Mexny CKpelBalOIUMUCS TPSIMbIMH.

IlepneHAUKYIAPHOCTD INIOCKOCTEMN, IIPU3HAKYU U CBOMCTBA. JIByrpaHHBIN YIroJl, TMHEHHBIN Yroi
JBYTPAHHOI'O yTJja.

Paznen 4.  Mmuororpanauku. [loHATHE MHOTOTpaHHMKA, BEpUIMHBI, pedpa, IpaHU
MHororpaHHuka. [Ipusma, ee ocHoBaHue, O0KOBBIE pedpa, BbICOTA, OOKOBAs U MOJIHAS TTOBEPXHOCTH.
[Ipsamas u HaknoHHas npusma. [IpaBunbHas nmpusma. Ilupamupaa, ee ocHoBaHue, OOKOBbIE pedpa,
BbICOTa, OOKOBas U TMIOJIHAs TOBEPXHOCTH. TpeyronbpHas nupamuga. llpaBunbHas nupamujia.
VYcedeHHas nupamMua.

Cummetrpus B kyOe, B mapamienenunene. [IpencraBienne o mpaBUIbHBIX MHOTOTPaHHHKAX
(TeTparap, KyO, OKTa’ap, T0JIEKadIP U UKOCAIIP).

Pasznen S. Utorosoe moBropeHue Kypca reoMeTpum.
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11 knacc
AJiredpa ¥ Hayaj1a MaTeMaTHYECKOro anaausa (2,5 yaca B Heelio, Bcero — 85 u)

Pa3znen 1. Tpuronomerpuueckue pynkuuu. O0IacTh ONMpeaCICHUS] 1 MHOXKECTBO 3HAYCHHI
TPUTOHOMETPUUYECKHX (PYHKIHMH. YeTHOCTh, HEYETHOCTh, MEPUOJUYHOCTH TPUTOHOMETPHUUECKUX
¢bynkumii. CBoiictBa QyHKIMU y=cosx u e€ rpaduk. CoiictBa (PpyHKIHH y=sinx U €€ rpaduk.
CgoiicTBa ¢pynkuuu y=tgx u e€ rpadpuk. O6paTHble TPUTOHOMETPUYECKHE (DYHKIIUH.

Paznen 2. IlpousBoaHasi U eé reomerpuueckuii cmbicia. [Ipemen mocienoBaTeaIbHOCTH.
HenpepeiBHocTs  GyHkuuu. Omnpenenenue npousBoxHoi. IlpaBuno  auddepeHmmpoBanus.
[IpousBogHas creneHHor ¢yHKIWU. [IponsBomHble 3nemMeHTapHBIX (QyHKIUH. ['eomerpuueckuii u
($u3nUecKuii CMBICT IPOU3BOTHOM.

Paznen 3. IlpuMeHeHue NpPoOM3BOAHOW K wuccienoBannio ¢yHkumii. Bospacranue u
yObIBaHue QYyHKIMH. DKCTpeMymbl (yHKIMK. Hamboisbliee W HaWMeEHbIee 3HA4YCHUs (DYHKIUU.
[TpousBoHast BTOPOTO MOPsi/IKa, BBEIMYKIOCTh U Touku neperuda. [locrpoenne rpadukoB GpyHKINH.

Paznen 4. IlepBooOpa3nass u wuHTerpana. IlepBooOpasnas. IIpaBuna HaxoXaeHUs
nepBooOpa3HbIX. [lomank KpuBOJMHEHHON Tpanenuu. VHTerpan u ero BeIYKciieHue. BerauciaeHue
wiomaae (Guryp ¢ mOMOIIBI0 MHTErpaioB. IIpuMeHeHne MHTErpajioB sl pelmieHus (U3NIECKuX
3ajad.

Paznen 5. KomOunaropuka. [lpaBuwio mnpousBeneHus. Pa3menieHus ¢ MOBTOPEHUSIMU.
[TepecranoBku. Pazmemnienus 6e3 moBropenuii. Coueranus 60e3 moBTOpeHH 1 OMHOM HbIoTOHA.

Pa3znen 6. DJieMeHTbl TeOopuU BeposiTHOCTeH. BeposTHoCcTh coObITHA. CrOXEHHE
BEpOSTHOCTEH. BeposTHOCTh Ipou3BeIeHUs He3aBUCUMBIX coObITHil. Dopmyna bepuyiu.

Pa3nesn 7. UToroBoe noBTopeHue Kypca ajredpbl 1 Ha4ajJa MaTeMaTH4YeCKOr0 aHAJIM3A.

I'eomerpus (1,5 yaca B Hexexnro, Bcero — 51 4)

Paznen 1. Huamnap, konye, map. OcHOBHblE 31eMeHTHl cepsl u 1mapa. B3aumuoe
pacrionokeHue cepbl U TUIOCKOCTH. MHOTOTPaHHUKH, BIMCAaHHBIE B cdepy. MHOTOrpaHHUKH,
onucaHHble 0Koso cdepbl. Humuuap u konyc. @urypsl BpalieHusl.

Paznen 2. OObemsbl Teu. Ilonsarue ob6bema u ero cBoiictBa. OO0beM NMIMHIpA,
IpsIMOYTOJIBHOTO Tapajuienenunena u npusmsl. [Ipunmun Kasanbepu. O0vem nupamuasl. O0bem
KOHYCa M yCe4eHHOTo KoHyca. O0beM mapa u ero yacreil. Ilnomanp moBepXHOCTH MHOTOTpaHHHKA,
LIWIMH]IpA, KOHYca, Y CEUeHHOro KoHyca. [lnomanp noBepXHOCTH 11apa U €ro 4acTei.

Paznen 3. Bekrtopsl B mpocrpancTtBe. BexTtopsl B mnpoctpanctBe. KomnuHeapHble u
KOMIUTaHapHbIe BeKTOPBI. lapamiensHsiii nepenoc. [lapannenbHoe NpOEKTUPOBAHKE U €r0 CBOMCTBA.
[TapamnenpHble MPOEKIUH TIOCKUX (uryp. M3o00paxkenne npocTpaHCTBEHHBIX (UTYP Ha TJIOCKOCTH.
CeueHust MHOrorpaHHukoB. lIpsmoyronpHas cucremMa KOOpAMHAT B IpocTpaHCTBE. PaccrosiHue
MeXJly TOUKaMH B IpocTpaHcTBe. BekTopsl B mpocTtpaHcTBe. [InHa BekTopa. PaBeHCTBO BEKTOPOB.
CrnoxxeHne BEKTOpPOB. YMHOXKEHHME BeKTopa Ha uuncio. Koopaunatel BekTtopa. CkanspHoe
IIPOU3BE/IEHNE BEKTOPOB.

Paznen 4. Meron koopaMHaT B mnpocrpaHcrBe. JIBuikenms. [IpsmoyronpHas cucrema
KOOpJMHAT B NpOCTpaHCTBe. PaccTosHMe MexAy TOYKaMM B NPOCTpaHCTBE. BekTopsl B
npocTtpaHcTse. JyimHa BekTopa. PaBeHCTBO BEKTOpOB. Cl10KEHNE BEKTOPOB. Y MHOKEHUE BEKTOPA HA
ymcio. Koopaunate! Bektopa. CkanspHoe Mpou3BeIeHNE BEKTOPOB.

Pa3znen S. Utorosoe noBropenue Kypca reoMeTpuH.
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4. KaneHaapHO-TeMaTH4YeCKOe IIAHHPOBaHHE

Ne Jlara
Conep:xxanue yueOHOro MaTepuaJia
ypoka IJIaH dakr
Paznen 1. Crenens ¢ AelCTBUTEIbLHBIM MoOKa3aTeaeM (9 u).

1. JlelicTBUTENbHBIC YHCIIA.

2. beckoneuHo yObIBaroIias reoMeTpruuecKas mporpeccusi.

3. ApudmeTnueckuii KOpeHb HaTypaIbHOU CTETICHH.

4, ApudmeTnueckuii KOpeHb HaTypaIbHOU CTEIICHH.

5. CreneHsb ¢ pallMOHAIBHBIM U AEHCTBUTEIbHBIM [TOKA3aTEISIMHU.

6. CreneHsb ¢ palluOHAIBHBIM U AEUCTBUTEIbHBIM I1OKA3aTEISIMU

7. BxoaHo#i aAMMHUCTPATUBHBIN MOHUTOPHUHT.

8 Pemenne 3amau  mno Teme «CTeneHb € JEHCTBUTEIbHBIM
IIOKa3aTeIem».

9 Pemenne 3amau. IIpoBepounass pabora mo Teme «CTeneHb cC
JICHCTBUTENILHBIM I10Ka3aTEIEM.

Paznen 2. Crenennasi pynkuus (13 1)

10. | Crenennas ¢pyHKIus, €€ CBOWCTBA U TpaduK.

11. | Bzaumno oOpartHbie GyHKIMU. CriokHas QyHKITHSL.

12. | ApobHo-nuHeiHas GyHKIHS.

13. | PaBHOCHIbHBIE ypaBHEHUS U HEPABEHCTBA.

14. | UppaunoHanbHblE yPAaBHEHHUS.

15. | Pewmenue uppanyioHanbHbIX YPaBHEHUH.

16. Pemenune wuppannonanbHbIX ypaBHeHui. IIpoBepounas pabora 1o
teMe «/ppanroHanbHble ypaBHEHUSI.

17. | UppauroHanbHbIe HEPABEHCTBA.

18. | Pewmenue uppanyioHalbHbIX HEPABEHCTB.

19. Pemenne uppannoHanbHbIX HepaBeHCTB. IIpoBepounas paborta 1o
teMe «/ppanoHanbHbIE HEPABEHCTBAY.

20. | Pemenue 3anau no teme «CteneHHas QyHKIUSI.

21. | Pemenue 3anau. IloaroroBka Kk KOHTPOJILHOI padore.

22. | KonrpoabHasi padora Nel mo teme «CreneHHasi GyHKIMD).

Paznen 3. BBenenue (4 4)

23 AHau3 KOHTPOJBbHOM paboTel. [Ipenmer crepeomeTpuu. AKCHOMBI
CTEepEOMETPUH.

24. | Hexkotopsie caeaCTBUS U3 aKCHOM..

25. | Pemenue 3aga4 no reMe «AKCHOMBI CTEPEOMETPUI.

6. Pemenne 3amau. IlpoBepounas pabGora 1o TeMe «AKCHOMBI
CTEPEOMETPUI.

Paspnen 4. IapaniieJbHOCTh NPSAMBIX M IIOCKOCTEH (15 1)
27. | IlapannenbHOCTh OPSAMBIX, IPSIMON U IJIOCKOCTH.
28. | Pemenue 3amau no teme «llapanienbHOCTh NPSMO U MIIOCKOCTH.
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B3anMHOe pacronoxeHue NpsMbIX B IIPOCTPAHCTBE. YTOJI MEXAY

29. JBYMsI TPSIMBIMU.

30, Pewenne 3amau mo teme «B3aMMHOE pacloOIOKEHHE IMPSMBIX B
IPOCTPAHCTBE. YTOJI MEXAY ABYMS IPSIMBIMU.

31. | [TapamienbHOCTh IIIOCKOCTEH.

32. | Pemenue 3aga4 no teme «llapajnesbHOCTB INIOCKOCTEN».

33. | Terpasnp.

34. [Tapannenenumnen.

35. | 3axgaun Ha OCTPOEHUE CEUECHU.

36. | 3agauu Ha MOCTPOCHUE CCUCHHUIA.

37, 3agaum  Ha NOCTPOEHHE ceyenuii. IlpoBepounas pabota Ha
HNOCTPOCHHUE CEUCHHI.

38. | Pemenue 3agau no teme «llapanenbHOCTh NPSAMBIX U IUIOCKOCTEM.

39. | Pemenue 3amau. [loaroroBka Kk KOHTPOJIBHOI pabdoTe.

40, KOHTpo.m,liaﬂ padora Ne2 mo teme «IlapaiieJbHOCTh NPAMBIX H
IJIOCKOCTEI.

e AHanu3 KOHTpOJIBbHOM paboThl. PabGora Han ommbkamu. Pemienue
3aja4.

Pa3nea 5. llokazarenbHas pynkuus (12 4)

42. | llokazatenpHas GyHKIMS, €€ cBOIiCTBA U rpaduK.

43. | Iloka3aTesbHbIE YPABHEHHUS.

44. | PemeHue oka3aTeiabHbIX YPaBHEHUMH.

45. | Pemenne noka3areiabHbIX ypaBHEHUMH.

46. | Iloka3aTesnbHbBIE HEPABEHCTBA.

47. | PemieHune nokaszaresibHbIX HEPABEHCTB.

48, [TpoBepounast pabora mo Tteme «lloka3arenpHble YpaBHEHUS H
HepaBeHCTBa». CHCTEMBbI IOKA3aTeNbHbBIX YPAaBHEHUH.

49. | Cucrembl IOKa3aTeNbHBIX HEPABEHCTB.

50. | Pemenue 3anau no teme «IlokazatenbHast QyHKIUSI».

51. | Pemenue 3anau no teme «IlokazarenbHas QyHKIUSI».

52. | Pemenue 3anau no teme «IlokazarenbHast GyHKIUI».

53. | Cpe30Bblii aAMMHUCTPATUBHBII MOHUTOPHUHI.

Paznen 6. Jlorapudmuueckas pynxnus (16 1)

54. | Jlorapudmsl. CBolicTBa orapupMos.

55. | Beiuucnenue norapumMos.

56. | Jecsatuunble u HaTypanbHble Jorapudmel. opmyiia nepexosa.

57. | Beiuucnenue u npeoOpa3zoBaHue JOrapuQpmoB.

58. | Beruucnenwue gorapugmos.

59. | Jlorapudmuueckas pyHkius, e€ cBoiicTBa U rpaduk.

60. | Jlorapudmuyeckre ypaBHEHHS.

61. | Pemenue norapupMuuecKux ypaBHECHHH.
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62. | Pemenue norapupmMudeckux ypaBHEHUH.

63 Pemenue norapupmuueckux ypaBHeHui. [Ipoepounast pabora mo
" | reme «Jlorapudmuyeckre ypaBHECHHUS.

64. | Jlorapudpmuueckre HepaBeHCTBA.

65. | Pemenue norapupmMudeckux HEpaBeHCTB.

66 Pemenne norapupmuyeckux HepaBeHCTB. [IpoBepounas pabora mo
" | reme «Jlorapudmuyeckrie HEPaBEHCTBAY.

67. | Pemenue 3agau no teme «Jlorapudmuueckas GyHKIus.

68 KonrTpoabnas padora Ne3 mno Tteme «Jlorapupmmueckast
" | pyHKUOMA».

69 AHanmu3 KOHTpOJIbHOWM paboTel. PabGora Han ommOkamu. Pemenue
" | 3amau.

Pa3nen 7. [lepneHauKyJSIPHOCTH NPSIMBIX M IJI0CKOCTel (12 4)

70 [lepnenaukynspHsle mnpsMmble B mOpocTpaHcTBe. [lapamnenbHble
" | mpsAMBbIe, TEPICHANKYIISIPHBIE K MJIOCKOCTH.

71 [Ipu3Hak nepneHIuKYISIPHOCTU MPSMOM M IUIOCKOCTH. Teopema o
" | NpsAMOM, NEPIEHANKYJIPHOHN K IIJIOCKOCTH.

72 Pemrenne 3amau mno Tteme «llepneHAMKYIApHOCT MpPSMOM U
" | IIIOCKOCTW.

73. | [lepneHauKymnsp U HAKJIOHHBIE. YTO] MEXIY NPSIMOU U INTIOCKOCTHIO.

74 JByrpannbii  yroa.  IIpu3Hak  HNEepHEHIUKYISIPHOCTH — ABYX
" | mIockocTen.

75 Pemenue 3amau no teme «JIByrpanubiii yrod. I[lepneHaukyasspHOCTb
" | ImIockocTen.

76. | [IpsMoyronbHbIN napamieaenumnes.

77. | Pemenue 3a1au Ha IPSIMOYTOJIbHBIN NapaJlIeIeIUIE.

78 Pemenune 3amau mno Teme «llepneHAUKYNIPHOCTh TMPSMBIX U
" | ImIockocTen.

79. | Pemenue 3anau. IloaroroBka Kk KOHTPOJIbHOI paboTe.

80 Koutpoasnas padora Ned mno Tteme «IlepneHauKyJIsIPHOCTH
" | NpAMBIX H IJI0CKOCTEI».

81 AHanu3 KOHTpoOJbHOW paboTel. PabGora Han ommOkamu. Pemienue
) 3a7ad4.

Pa3nen 8. Tpuronomerpuueckue popmy.ni (17 4)

82. | Papuannas mepa yrna. [ToBOpOT TOUKM BOKPYT Havajla KOOPAUHAT.

83. | Onpenenenue v 3HaKu CUHYCa, KOCUHYCa M TaHT'€HCA.

84. | BrluucieHne 3HaY€HUI CHHYCA, KOCUHYCA U TaHT€HCA.

85 3aBUCHUMOCTb MEXJy CHHYCOM, KOCUHYCOM M TaHI€HCOM OJHOIO U
" | TOrO Xe€ yria.

86 Pemenune 3amau Ha IPUMEHEHHE OCHOBHOI'O TPUIOHOMETPHUYECKOIO
" | TOXKJeCTBa.

87 Tpuronomerpuueckue Toxnaectsa. CuHyc, KOCHHYC U TaHIT€HC YIJIOB
 |au-a.

88. | ®opMyITBI CIIOKECHHUS.

89. | Cunyc, KOCHHYC ¥ TaHT€HC IBOWHOTO U TTOJIOBUHHOTO YTJIOB.

90. | [Ipumenenue GpopmMyIt CI0KEHHSI, TBOWHOTO U TTOJIOBUHHOTO YTJIOB.
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91.

DopmyJibl IPUBEACHUS.

92. | Ilpumenenue Gpopmys NpuBEICHUS.

93. | Cymma u pa3HocTh cuHYcOB. CymMMa U pa3HOCTb KOCUHYCOB.

94. | [IpousBeneHre CHHYCOB U KOCHHYCOB.

95 [Tpumenenue GopMyll CyMMBI U Pa3HOCTH, IPOU3BECHUS CUHYCOB U
" | KOCHHYCOB.

96. | Pemenue 3amau no teme «Tpuronomerpudeckue GOpMyImb».

97 Pemenne 3amau mno Tteme «Tpuronomerpuyeckue (HOpMyIbI».
" | [lonroroBka K K/p.

98 Koutpoabnas padora Ne5 mno Tteme «TpuroHomerpumueckue
" | hopmyabi».

Paznen 9. Tpuronomerpuueckne ypapHenus (14 4)

99. | AHanu3 KOHTPOJIBHON PabOTHI. YpaBHEHHE COSX=a..

100. | Pemenue ypaBHEeHHsI COSX=a.

101. | YpaBuenue Sinx=a.

102. | Pemienue ypaBHeHus Sinx=a.

103. | YpaBHenue tgx=a.

104 Pemenune ypaBHenuss  tgx=a.. IlpoBepounas pabora 1o Teme
" | «IIpocreiiliue TPUTOHOMETPUUECKHIE YPABHEHHUSI.

105 TpuroHomeTpuveckue ypaBHEHHs, CBOISIIUECS K alreOpamdecKuM.
" | OgHOpOIHBIE YpaBHEHUS.

106 Pemenne  TpUrOHOMETPHYECKMX  YpaBHEHHH, CBOASIIUXCA K
" | anrebpanyeckuM. Penienne ofHOPOIHBIX ypaBHEHUM.

107. | MeTo 3aMeHBI HEU3BECTHOTO U PA3JI0KEHUSI HA MHOYKUTEIH.

108. | TpuronomeTpuyecKkrue HEpPaBEHCTBA.

109. | Pemenue TpUroHOMETPUYECKUX HEPABEHCTB.

110. | PemeHnue TpUTrOHOMETPUUECKUX YPAaBHEHUI U HEPABEHCTB.

111. | Pemenue 3amay. [TonroToBka K KOHTPOJBHON paboTe.

112 Kontponbnasi padora Ne6 mno Teme «TpuroHomerpuyeckue
" | ypaBHeHHS».

Pa3nen 10. Muororpannuku (16 1)

113. | AHanu3 KOHTPOJIbHOU paboThl. [IoHATHE MHOTOIpaHHUKA.

114. | ITpusma. IInomans MOBEPXHOCTH MPU3MBI.

115. | Pemenue 3a1a4 Ha BBIYMCICHHE TUIOIIAAN TOBEPXHOCTU MIPU3MBI.

116. | Pemenue 3a1a4 Ha BBIYMCICHHUE TUIOIAAN TOBEPXHOCTHU MPU3MBI.

117 Pemrenue 3a1a4 Ha BBIYKMCICHHE TUIOMIAAN TOBEPXHOCTHU MPU3MBI.
" | IIpoBepounas paborta no teme «IIpuzmar.

118. | [Tupamuna. [IpaBunbpHas nupamuaa.

119. | Ycedennas nupamua.

120. | Pemenwue 3amau mo teme «Ilupammmay.

121. | Pemenwue 3amau mo teme «Ilupammmay.

199 Pemenue 3agau o teme «lIupamunay. [IpoBepounas pabora mo teme

«[Tupamumay.
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123.

[TpaBuiIbHBIE MHOTOI'PAaHHUKHU.

124. | Pemenue 3a1a4 no teMe «MHOTrOrpaHHUKN.

125. | Pemenue 3aga4 no reMe « MHOTOTpaHHUKI.

126. | Pemenue 3amau. [TonroToBka K KOHTPOJIBHON padoTe.

127. | KonTpoabHas pa6orta Ne7 no teme « MHOrorpaHHUKMI.

128, AHanmu3 KOHTpOJIbHOM paboTel. Pabora Hanm ommOkamu. Pemenue

3aaad.

Pa3nea 11. UTorosoe nopropenue Kypca ajired0pbl 1 Ha4aJa MATeMaTHYeCKOro aHaau3a (4 1)

HOBTOpeHI/IC TeMbl «CTemneHb ¢ ,Z[GflCTBI/ITCJ'IBHBIM IIOKa3aTcCJIEM.

129.

CrenenHast GyHKIUD.
130. | [HoBTOpenue Temsl «IlokazarenbHas u JorapupmMuuecKas QyHKIUI.
131. | [loBTOpenue Temol «Tpuronomerpudeckue GOpMyIIbI».
132. | IToBTOpeHue TeMbl « [pUrOHOMETPUYECKUE YPABHEHUSI.

Paznen 12. UToroBoe noBTopenue Kypca reomerpuu (4 4)

133, [ToBTOpenue Tembl «AKCHOMBI cTepeomeTpun». [loBTOpeHUe TeMbI

«[lapamienbHOCTh NPSIMBIX U MJIOCKOCTEN.
134. | IToBTOpeHue TeMsbl «lleprneHauKyaspHOCTb IPSIMBIX U IJIOCKOCTEM
135. | [ToBTOpeHue TeMbl «MHOTOTPAHHUKIY.
136. | Urorosslii ypok 3a Kypc MatemaTtuku 10 kiacca.

JlaHo ypokoB: paKTHYECKH 4., mo mporpamme _136 4.
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