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Pabouas nporpamma ydeOHoro mpeamera «Marematukay 1 10-11 kmaccoB (6a30BbIit
YpOBEHB) pazpaboTaHa Ha OCHOGe C1edYIOUUX 0OKYMEHM0E.
1. ®enepanbubiii 3akoH oT 29.12.2012 roma Ne 273-@3 «O6 obpazoBanuu B Poccuiickoit
denepanumny).
2. Ilpuka3 MunuctepcrBa obpazoBanus PD ot 05.03.2004 roma Ne 1089 «O06 yTBepkaeHUN
denepanbHOrO KOMIIOHEHTa TOCYAApCTBEHHBIX OOpa30BaTENbHBIX CTaHAAPTOB HAYaJIbHOTO
0011ero, OCHOBHOTO OOIIET0 W CPeAHEro (IIOJIHOTO) O0IIero o0pa3oBaHus» (C M3MEHEHUSMU U
JIOTIOJTHEHUSIMH ).
3. Ilpuxaz MunuctepctBa oOpa3zoBanust u Hayku P® ot 07.06.2017 roma Ne506 «O BHeceHumn
U3MEHEHUH B (enepaiabHbli KOMIOHEHT TOCYJapCTBEHHBIX OOpa30BaTENbHBIX CTAHIAPTOB
HAYaJbHOTO OOIIEro, OCHOBHOTO O0OmIero ® cpeaHero (mojsHoro) oOmiero oOpa3oBaHUs,
YTBEP)KJICHHBIA MpuKazoM MuHHCTEpcTBa oOpa3zoBaHus Poccuiickoii denepanuu oT 5 mapra
2004 r. Ne 1089».
4. Ilpuka3z MunucrepctBa oopazoBanus U Hayku PD ot 17.05.2012 Ne413 «O06 yTBepkaeHUU
denepaabHOTO  TOCYHApCTBEHHOTO  OOpa3oBaTeIbHOrO  CTaHJApTa  CpemHero  oOImero
00pazoBaHU.
5. IIpuka3 MunucrepcrBa obpa3oBanus u Hayku Poccuiickoit @enepauun ot 30.08.2013 roga
Ne 1015 «O6 yrBepxkaenun Ilopsinka opraHu3anMu MU OCYIIECTBIEHUS 00pa3oBaTeIbHOU
NEeSITEIPHOCTH TIO0 OCHOBHBIM  00IIe00pa3oBaTeNbHBIM IpOrpaMMaM - 00pa30BaTEIbHBIM
mporpaMMaM HauajabHOTO 00IIEro, OCHOBHOTO OOIIEro U CpeaHero oomero o0pa3oBaHus».
6. @enepalibHbI IepeuyeHb YUEOHUKOB.
7. Ilpuka3 Munucrepctsa npocseuierust PO ot 03 centsops 2019 r. Ne 465 «O6 yrBep)aeHUH
nepeyHsi cpeAcTB OOyuyeHUs M BOCHMTAHUS, HEOOXOAUMBIX JJISl pealn3alii o0pa3oBaTeIbHBIX
IporpaMM HayalbHOTO OOIIEro, OCHOBHOIO OOHIET0 W cpeaHero oOuiero ooOpa3oBaHus,
COOTBETCTBYIOILIUX COBPEMEHHBIM YCJIOBUSM OOY4YEeHMs, HEOOXOIMMOro INpHU OCHAILlEHUU
o01ieo0pa3oBaTeIbHBIX OpraHU3alUuil B IENAX peaau3allid MEPOINPHUSITHI MO COACHCTBHUIO
co3maHMI0 B cyObekTax P® (ucxoas W3 NpOrHO3MPYEMOM MOTPEOHOCTH) HOBBIX MECT B
o0pa3oBaTeNbHBIX OpraHU3alUsAX, KpPUTepueB ero (QOpMUpOBaHUS U TpeOOBaHUU K
(YHKIIMOHAJIBbHOMY OCHAILIEHUIO, a Tak)K€ HOpPMAaTHBAa CTOMMOCTH OCHAILEHUS OJHOrO0 MecTa
oOyuJaromerocsi yka3aHHbIMH CpeICTBaMU OOYUEHHUS U BOCTIUTAHUS».
8. OcHoBHas oOpa3zoBatenbHas nporpamma COO GI'OC MKOVY «COLI Ne7»;

9. YueOnslii mman MKOY «COII Ne7y;

10. [onoxenue o Paboueit mporpamMme mo ydyeOHOMy mnpenmery «MaremaTHka» Ieaarora
peamusytoiero ®I'OC HOO, ®T'OC OO0, dI'OC COO;

11. TMonoxenue o PabGoueit mporpamme mo ydeOHOMY mpeaMery MarTemaTuka IMemarora
peamusytoiero ®I'OC HOO, ®T'OC OO0, dI'OC COO;

12.ABTOpckass pabGouas  mporpamMma Mo ajireOpe M HayajaM MaTeMaTHYeCKOro aHalu3a,
HI.M.AnmumoB u  ap., no reomerpun ArtanacaH JI.C., byryzoB B.®. u np., y4ueOHuk
MaremaTnka: anrebpa W Hadaja MaTeMaTHYECKOTO aHalu3a, reoMerpus. AsreOpa ¥ Haudana
MareMaTnueckoro aHanuza. 10-11 kmace: yueOHUK Ui 0011eo0pa30BaTeIbHBIX OpraHU3alM:
6azoBbiii U yrayonenueii ypoBan/  IIIL.M.AmumoB u  np., M:IIpocsemenne, 2017.-256¢.,
I'eomerpuss 10-11 kmacc. ydeOHHMK s oOmIeoOpa3oBaTEeNbHBIX OpTraHW3aluidi 0a30BBIA U
yray6nennsiii yposens / JI.C.Aranacsu u ap., M: [Ipocsemenne,2019.-255c¢.)

Ha ocnosanuu memoouueckux u uHCmMpyKmueHbIX MAmepuanios:

1. TTocranoBnenue ['maBHOro rocynapcTBeHHOro canutapaoro Bpada P® or 29.12. 2010 roga Ne
189 «O6 yrBepxaenuu CanlluH 2.4.2.2821-10 «CaHuTapHOSIUAEMHUOJIOTHUECKUE TPeOOBaHUS
K YCIOBUSIM M OpraHusauuud oOyueHuss B 0OOIIe00pa30BaTEIbHBIX YUPEKACHUAX» (peld. OT

22.05.2019).



2. Konuenmus mnpernojaBaHus y4deOHoro mpeamera «MaremaTtuka» B 00IIe00pa3oBaTeIbHBIX
opranmzamusax Poccuiickoit ®enepanuu, peamu3yrOIIMX OCHOBHBIE 0011€00pa3oBaTe/IbHBIC
nporpammel (yrBepxaeHa Pemenuem Kosuermnm MununcrepcrtBa mpocenieHus Poccuiickoi
Ddeneparun 24.12.2013).
3. Ilucemo J[lemaprameHTa TOCYAapCTBEHHOW TMONMHTUKH B 0oOpa3oBaHuMM MUHHUCTEPCTBA
obpaszoBanust u Hayku P® ot 07.07.2005 roma Ne 03-1263 «O mpuMepHBIX MporpaMmax Io
y4eOHBIM IpeaMeTaM ¢eaepaTbHOro 6a3uCHOT0 yUeOHOTO MIaHay.
4. IlpumepHas ocHOBHasi oOpa3oBaTejbHas MporpaMma CpelHero oOIero oopa3oBaHUs.
OnoOpena pemnieHreM QenepaibHOTO Y4eOHO-METOIMYECKOr0 S5 OO0BEIUHEHUS Mo o0ImeMy
obpaszoBanuto (mpotokos oT 28.06.2016 No2/16-3) // Peectp IlpumepHBIX OCHOBHBIX
0011e00pa3oBaTeNbHBIX MporpaMMm MunuctepcTBa mpocBemienuss Poccuiickoit ®denepanuu
[DnexTponnsii pecypc] -URL: http://fgosreestr.ru/reestr.
5. IlnuceMmo Munucrepcta o6pazoBanus u Hayku PD ot 01.04.2005 r. Ne 03-417 «O nepeune
y4eOHOr0 U KOMIBIOTEPHOTO O0OOpYAOBaHMUS MJi OCHAaUIeHHs 00IIeo0pa3oBaTeIbHBIX
YUPEKICHUI.
6. Pexomenganuu MunuctepcTBa obpazoBanus u Hayku P® ot 24.11.2011 r. Ne MJ]-1552/03
«O06 ocHameHuu 001Ie00pPa30BATENFHBIX YUPEKACHUH y4eOHBIM U Y4eOHO-Ia00paTOPHBIM
000pyI0BaHUEM.
PabGouas mporpamMma KOHKPETH3UPYET COACpP’KaHHME MPEAMETHBIX TeM OOpa30BaTEIHLHOTO
CTaHAapTa, yYUTHIBAET MPHUMEPHOE paclpeieiieHHe y4eOHBIX 4YacoB IO paslieiaMm Kypca u
PEKOMEHAYEMYIO TOCJIEI0BAaTEIbHOCTh M3YyYEHUsT TEM M pa3/eloB Y4eOHOro mpeaMmeTra Ha
OCHOBE MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBsI3€d, JIOTMKM Yy4eOHOro mpoiiecca,
BO3PAaCTHBIX OCOOEHHOCTEN yJaluxcsl.
Ha uzyuenue matematuku B 10-11 kiaccax Ha 6a30BOM YPOBHE B COOTBETCTBHH C YU€OHBIM
mwianoM MKOVY «COIII Ne 7» orBogutcsa 380 uyacos, B ToM uncie B 10 kimacce - 210 gacos, B
11 xmacce — 170 yaca, u3 pacuera 6 4yacoB B Hexmento B 10 kiacce, 5 yacoB B Hemento B 11
KJ1acce.
Pabouas mporpamma oOecredyeHa ydeOHUKAMU, YYEOHBIMH TOCOOHSIMH, BKJIIOYEHHBIMH B
benepanbHbIN MepeYeHb yUeOHUKOB, peKOMEeH1yeMbIX MuHMpocsemienus PO k ncnoiap30BaHnio
B yueOHOM mporiecce. [Ipu peanuzanuu padoueit mporpaMmbl UCTIOTIB3YETCSI KOMITJIEKC CPEACTB
00y4eHUs1, BKIIFOYAIOIINE YIEOHO-METOANYECKHE U MAaTEPHATHbHO-TEXHUYECKHE PECYPCHI
e KJIacCHAs JOCKa ¢ HAOOPOM MarHMWTOB JJISl KPETIeHUs TaOuII;
e TIEPCOHAJIBHBIN KOMIIBIOTED;
e  MYJIBTUMEIUWHBIN IIPOEKTOP;
e JIEMOHCTPAIIMOHHBIC H3MEPUTEIHHBIC HHCTPYMEHTHI U TIPUCIIOCOOICHUS (pa3MEUYCHHBIC U
HEpa3MeueHHbIe TUHEHKH, IUPKYIIU, TPAHCIIOPTUPHI, HAOOPHI YTOJIHLHUKOB, MEPKH);

e JIEMOHCTpAIlMOHHBIE TMOCOOUS JUIsi H3yYEHUS TEOMETPUYECKUX GUryp: MoJeIn
TeOMEeTPUUYECKUX PUTYP U Tell, Pa3BEPTKH T€OMETPHUUECKHX Tell;

e KOMIUIGKT MHCTPYMEHTOB KJIACCHBIX: JHHeiika, TpaHcmoprup, yromsuuk (30°, 60°),
YTOJIBHUK (45°, 45%), LUPKYJIb;
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1.IlnaHupyemble pe3yabTaThl

Mamemamuxka: anze 6p(l U Hauaila mamemamuiecCKoco anaiuia, ceomempu

ba3oBrlil ypoBeHb

«IIpobeMHO-pyHKIMOHAIBbHBIE Pe3yJIbTATh

Paznen

|. BbINyCKHUK HAYYHTCSA

I11. BeImycKHHUK

IMeau ocBoeHUs

I[JISI HCIIOJIb30BaHUs B HOBCCI[HGBHOﬁ JKU3HU U 00CCIICUCHUS

,HJZ}Z paszeumusl Moblu

npeaMera BO3MOYKHOCTH YCIIEIITHOTO MPOIOJKEHUS 00pa30BaHUs 110 NOBCEOHEeBHOU JHCU3
CIIEIUATBHOCTSIM, HE CBS3aHHBIM C TIPUKJIATHBIM

HCIIOJIb30BAHUEM MaTeMaTHKH u obecneuenus 603

0bpazosanust no cn

NPUKTAOHBIM UCHOT

TpeboBaHus K pe3yJibTaTam

dnemenmot —  OrepupoBath Ha 6a30BOM YpoBHE  HOHSTHSMH: KOHEUHOE | — Onepuposamsv”
meopuu MHOYECTBO, SJIEMEHT MHOKECTBA, IIOJMHOXKECTBO, DNIEMEHM MHONK
MHOINCECME U nepeceueHre u 00beTMHEHNE MHOYKECTB, YMCIOBhIC u 06veounenue
Mamemamuyeckou MHOYKECTBA Ha KOOPAMHATHOM MPSMOM, OTPE30K, Ha KOOpOuHamr
J102UKU UHTEPBAJ, nOLYUHmMeEpP8al,
— omepupoBarh Ha 6a30BOM YPOBHE MOHSITUAMH: epaghuueckoe nj

YTBEPXKICHHE, OTPUIIAHUE YTBEPXKICHHS, HICTHHHBIC U KOOPOUHAMHOU

JIOKHBIE YTBEPIKICHUS, IPUIKHA, CIICJICTBHE, YACTHBIN — onepuposamv n
clly4aii 00IIero yTBEpKACHHs, KOHTPIIPUMED; ompuyanue yme

— HaxOJWTh MePECeUCHHE U 0OBEAMHEHUE IBYX MHOYKECTB, ymeepocoerus,

MPEJICTaBICHHBIX IPaQUUECKU HA YUCIOBON MPSIMOM;

— CTPOHUTH HA YUCIIOBOU MPSAMOH ITOJAMHOKECTBO YHCIOBOIO
MHOX€ECTBA, 3aJaHHOE IIPOCTEUIIUMU YCIOBUAMY;

— pacno3HaBaTh JIOXKHbIE YTBEP)K/ICHUS, OLIUOKH B
pPacCyXJICHHUsIX, B TOM YHCJIE C UCIIOJIb30BAaHUEM
KOHTPIIPUMEPOB.

B nosceonesnoui srcuznu u npu usyuenuu opyaux npeomemos:

.I/ICHOJ‘IBSOBaTB YUCJIOBBIE MHOXECTBA HA KOOPAUHATHOU
MPSAMOM I ONIUCAHUS PEATbHBIX MPOIIECCOB U SABJICHU;

[MPOBOJUTH JIOTUYECKUE PACCYKIACHUS B CUTYALHUSIX
IOBCEIHEBHOM XU3HU

cyyail obuge2o

— nposepsamv npu
MHOJHCECBY,

— Haxooumw nepe
MoM yucie npec
YUCTIOB0U NPSAM

—  Npo8ooums 00K
000CHOBAHUSL UC

B noeceonesnou o
npeomemos:

—  UCNONIb308AMD
KOOPOUHAMHOU
naocKocmu 01
A6neHull;

—  Npo8ooums 00K
CUmMyayusx nos

1

31ech 1 gajnee: paclo3HaBaTh KOHKPETHBIE IPUMEPHI 00X MOHSATHH 110 XapaKTepPHBIM IPHU3HAKaM,

BBIIIOJIHATH )ICI\;ICTBI/IS[ B COOTBETCTBUH C ONIPEACTICHUEM U HpOCTeﬁIHI/IMPI CBOMCTBaAMU l'lOHSITPIfI, KOHKPETU3UPOBATH
IprMepaMH OOIITHE MOHATHS.
2 3II€CB " Jajeec; 3HaTh ONPECACICHUC MOHATHA, YMETD IMMOACHATH €r0 CMBICJI, YMETh UCIIOJIb30BATh IIOHATHE U
€ro CBOMCTBA MPHU NMPOBEJACHUN PACCYKICHUM, PEIICHUH 3a/1a4.
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3a0a4 u3z opyaus

Yucna u
GbIpadCceHUA

OnepupoBaTh Ha 06a30BOM yPOBHE HOHSATHUSIMHU: LIEJIOE
YHCII0, IETUMOCTD YHCell, OOBIKHOBEHHAS APOOH,
JecaTU4Has ApoOb, pallMOHAILHOE YUCIIO, TPUOINKEHHOE
3HAYEHHE YUCIIA, YACTh, J0JIs, OTHOLIECHUE, IIPOLIEHT,
IIOBBILICHHUE U ITOHWKEHUE HA 3aJaHHOE YUCIIO
MPOIIEHTOB, MACIITAa0;

OIepHpOBaTh Ha 6230BOM YPOBHE MOHATUAMU: JIOrapudm
4Kcila, TPUTOHOMETPUYECKAsl OKPYKHOCTb, T'paayCHas
Mepa yrIua, BeJIMYMHA YIila, 3aJaHHOI0 TOYKOW Ha
TPUTOHOMETPUYECKON OKPYKHOCTH, CHHYC, KOCHHYC,
TAQHI'€HC U KOTAaHT€HC YIJIOB, UMEIOIINX IIPOU3BOJIbHYIO
BEJIMYNHY;

BBITNOJHATH apu(METHUYECKUE IEHCTBUS C LIEJIBIMU U
paloHaIbHBIMU YHUCIAMH;

BBINOJIHATH HECJIOXKHbIE TPE0OPa30BaHUs YUCIOBBIX
BBIPa)KEHUI, COJIepkKAIUX CTEIIEHU YUCel, TM00 KOPHU U3
qrced, TM0O0 Jorapru(MbI YHCeT;

CpaBHUBATh pallMOHAJIbHBIE YUCIIA MEKAY COOOM;
OLICHUBATh U CPABHUBATH C PALIMOHAIBHBIMU YHUCIAMU
3HAYEHMsI LIEJIBIX CTEIIEHEW Yncesl, KOpHEH HaTypaIbHOM
CTETIEHHU U3 YHUCeJI, JOrapu(MOB YHCEN B IPOCTHIX
ClIy4asx;

n300pakaTh TOUKaMHU Ha YUCIOBOM MPSIMOIL Liesble U
paloHaIbHbIC YNCTIA,

n300paxxaTh TOUKaMH Ha YUCIOBOW MPSIMOM LieNble
CTEIIEHN YUCEJl, KOPHU HAaTypaJbHON CTEIIEHU U3 YUCEl,
Jorapu@Mbl UUCEI B IPOCTHIX CIyYasiX;

BBITIOJIHATH HECTIOKHBIE TPE0O0Pa30BaHUS LENbIX U
JIpOOHO-PALIMOHAIBHBIX OYKBEHHBIX BBIPAXKEHUH;
BBIpaXKaTh B IPOCTEHUIINX CIy4asiX U3 PaBEHCTBA OJHY
MIEPEMEHHYIO Yepe3 IPYTHUE;

BBIUHCIIATH B MPOCTHIX CIy4asiX 3HAUEHUS YHCIIOBBIX U
OYKBEHHBIX BBIPAKEHUH, OCYLIECTBIISASI HEOOXOIUMBbIE
MOJICTAHOBKH U ITPeoOpa3oBaHus;

n300paxkaTb CXEMaTHUUECKH yroJl, BEIMUYMHA KOTOPOrO
BBIpaXXKEHA B Irpaaycax;

OLICHUBATh 3HAKH CHHYCA, KOCUHYCA, TAHT€HCA,
KOTaHT€HCa KOHKPETHBIX yTJIOB.

B nosceonesnoii srcuznu u npu uzyueHuu Opy2ux y4eoHsix

npeomemos.

BBITIOJIHATDH BBIYUCIICHUSA TP PECIICHUHN 3a/1a4
IIPAKTHYECCKOTO XapaKTepa,

BBITIOJHATD ITPAKTHUYCCKUE paCdYCThl C UCITIOJIE30BAHUEM
npu HGO6X0}1HMOCTI/I CITPaBOYHBIX MaTCpHUaIOB U
BBIYUCIUTCIBHBIX yCTpOﬁCTB;

COOTHOCHUTD PCAJIBHBIC BEJIMUYWHBI, XapaKTCPUCTUKH

—  C80600mH0 onep
0enuMocms yuc
oecsamu4Has Op
npuOIUINCEHHOE
omuoulenue, np
3A0aHHOE YUCTIC

—  npusooumsv npu
ceotlicmeamu oe

— onepuposamsv n
MpU2OHOMempl
2paodycHas mepc
MOYKOU Ha Mpu
CUHYC, KOCUHYC,
UMerWUX NPou.

—  GbINOJIHAMb APU
YCMmHble U NUCH)
HeobX00UMoCh

—  HAxXo0umv 3Hay
cmeneHu ¢ payt
Jnozapugma, uc
BLIUUCTIUMETILHE

—  NOJB308AMbCSL (
NPAKMU4ecKux

—  npoB0OUNDb NO 1
npeobpazoeaHu.
BKIIOUAIOUIUX C]
MpU2OHOMempl

—  Haxooumv 3Hay
8bIPANCEHUL, OC
NOOCMAHOBKU U

.u306pa9fcamb c
KOMOpOo20o 8blpa

UCNOJIb306AN1H 1
SHAYEHUSL MPU(

.6’bln0]lH}ZH1b nep
Mepbl 8 2padych

B nosceonesnoii orc
npeomemos:

—  BbINOJIHAMb Oell
peuteHuu 3a0ay
U3 PA3IUYHBIX O
Heobx00uUMocmi
BbIYUCTIUMETIbHE
—  oyeHusamo, cpc
peuleHuy npaxn

5



00BEKTOB OKPYKAIOIIEr0o MUPA C UX KOHKPETHBIMH
YHCJIOBBIMU 3HAYCHUSIMHU,

HCITOJIH30BaTh METObI OKPYTJICHUS, TPUOIMIKEHUS U
MPUKUIKHA TP PEIICHUH TPAKTUYECKUX 3a/1a4
MMOBCETHEBHOM KH3HHU

PeabHbIX Ut
xapaxkmepucmu

Ypasuenus u

Pemarsb nuHeiiHble ypaBHEHUS! 1 HEPABEHCTBA,

.Pemamb payuo.

Hepagencmea KBaJIpaTHbIC YPaBHECHUS; no2apugpmuuec
peuiats Jiorapudmuueckue ypasHenus suja log ; (bx + c) npocmetiwiue uy
= d u npocreiinme HepaBeHcTBa Bua 109 5 X < d; mpuz2onomempu

bx+c_
peluarh noKasaTelbHbIE ypaBHeHus, uaa a = d (rae d cucmemvl,
MOYKHO ITPEJICTABUTh B BUJIE CTCIICHH C OCHOBAHUEM &) 1 | —  ucnoan308ams J
o X

npocreiimye HepaBeHcTBa Buaa & < d  (rae d MoxHO npueedenue K 6i
IPEICTAaBUTh B BUJIC CTCIICHU C OCHOBAHHEM a);. «uacmmuoe pas
MMPUBOJAUTH HCCKOJIBKO ITPUMEPOB KOpHefI HpOCTGfIHIGFO —  UCNOJIb306AMDb J

TPUTOHOMETPUYECKOTO ypaBHEHHS BUA: sin X = &, COS X HepaseHcme;
=a, tgX=a,Ctg X =@, rjic 8 — TabNHIHOC 3HAICHHE .ucnOﬂbsoeamb .
COOTBETCTBYIOLIECH TPUTOHOMETPUYECKON (PYHKIIHH. npubnUdICenHOZ
u300pasicams H.
B noeceonesnoil scusnu u npu uzyuenuu Opyux npeomMemos: OKpYACcHOCIMU M
MpucoHOMempu
COCTAaBJISITh M PELIATh YPABHCHUS M CUCTEMbI YPaBHCHUI GLLIOIHSIND O
IPU PEIICHUN HECJIOKHBIX PAKTHYCCKUX 337124 HePaABEHCME 6 ¢

7l

CLOBUAMU U 02
B nosceonesnoii sic

npeomemos:
.cocmaeﬂﬂmb uj
VpaeHeHUll U He,
Opyaux yuyeOHb
UCNOIL308AMD )
ROCMPOEHUs U 1
mamemamuyeck
NPUKTAOHBIX 3A
Memb UHMepN]
peuleHuu ypasH
pe3yrbmam, oy
KOHmeKcme 3a0
NPUKTAOHOTU 3A(
Dyuxyuu OmnepupoBaTh Ha 6a30BOM YPOBHE MOHSATHIMHU: — Onepuposamb 1

3aBHCUMOCTh BEJTUYMH, QYHKIUS, apr'yMEHT U 3HaYeHUE
(GyHKIINH, 00JIaCTh OTPENIEICHUST 1 MHOKECTBO 3HAUCHU I
¢byHkuuu, rpaduk 3aBUCUMOCTH, rpaduK QYHKIUU, HYJIN
(GyHKIINH, TPOMEKYTKH 3HAKOITOCTOSIHCTBA, BO3pacTaHHUE
Ha YUCIIOBOM TIPOMEXYTKE, YOBIBAaHHE HA YHNCIIOBOM
MIPOMEKYTKE, HauOOJIbIlIee U HAUMEHbIIIee 3HaUeHUE
(GYHKIMM Ha YUCIIOBOM MPOMEXKYTKE, TEPHOANIECKAS

GyHKIUS, TIEPHOS;

@yHxyus, apayr
onpeoeneHus U .
epagux 3asucu;
dynkyuu, npom
803pacmanue H
Ha YUCI080M NE
Haumenbulee 3H
NPOMENCYMKE, 1

6



— omepupoBaTh Ha 6a30BOM ypOBHE MOHATUAMMU: MpsIMasi U
oOpaTHas MpOoNOPLUOHAIBHOCTH JIUHEIHAS,
KBaJ[paTU4Has, Jorapu(pMuIecKas U MmoKazaTeIbHas
(hyHKIHMH, TPUTOHOMETPUYECKHE (DYHKIINH;

— pacrio3HaBaTh rpaduKu 3JIE€MEHTAPHBIX (PYHKIHI: MPsIMOi
1 00paTHOM MPOMOPLUOHATLHOCTH, JIMHEUHOH,
KBaJpaTUYHOMH, JIOTapU(PMUIECKOMN M MOKa3aTeIbHOMN
(GyHKIUH, TPUTOHOMETPHUYECKUX (DYHKIIUH;

— COOTHOCHUTH rpaduKu dJIeMEHTapHbIX QYHKUIUN: IPSIMON U
00paTHO# MPONMOPIIMOHATBLHOCTH, JTUHEHHOMH,
KBaJIpaTUYHOM, JTOrapu(PpMHUUIECKON U MOKa3aTeIbHON
(hyHKIMHA, TPUTOHOMETPUYECKUX QYHKIIUN ¢ (hopMysIaMu,
KOTOPBIMH OHH 33JIaHBbI;

— HaXOJUTh N0 rpaduKy NpUOIMKEHHO 3HAUCHUS (YHKIIUU
B 3a/IaHHBIX TOYKaX;

—  ONpeAessTh Mo rpaduKy CBOMCTBA PYHKINU (HYIIH,
MIPOMEKYTKH 3HAKOIIOCTOSTHCTBA, TPOMEKYTKH
MOHOTOHHOCTH, HAUOOJIBIINE U HAUMEHBIIINE 3HAYCHUS U
T.IL.);

— CTPOUTH 3CKU3 rpaduka GyHKINH, YIOBIETBOPSIOLICH
MPUBEICHHOMY Ha0OpY YCIOBHH (TIPOMEKYTKH
BO3pacTaHusi / yObIBaHUS, 3HAaUeHHE (DYHKIIMU B 3aJJaHHON
TOYKE, TOYKH IKCTPEMYMOB U T.]1.).

B nosceonesnoii orcusnu u npu uzyyeHuu opyeux npeomemos:

—  ONpeAessTh Mo rpadukaM CBONCTBA peaIbHBIX MTPOLECCOB
U 3aBUCUMOCTEN (HanOoblINe 1 HauMEHbIINEe 3HaUYeHUs,
MIPOMEXYTKH BO3pACTaHUs U yObIBaHUS, IPOMEXKYTKH
3HAaKOIOCTOSIHCTBA U T.I1.);

— UMHTEPHPETHPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHON
MIPAaKTUYECKOW CUTyaluu

yemHas u Heuer
onepuposams n
NPONOPYUOHAT
Jo2apugmuyect
MPU2OHOMEMpL

onpeoenamo 3H¢
apeaymenma npu
dyHryuu;

cmpoums epaghi
OnuUCHIBAMb NO .
dopmyne noseo
no epaguxy @y
3HAYEHUs.,

CMpOUmMb 3CKU3
V0081em8opsiiot
(npomedsicymku
GyHxyuu 6 3a0a
aAcuMnmomul, H
pewams ypaghe
VPAHeHUl, Ucn
epaghuxos.

B nosceonesnou o

npeomemos:

.onpedejz;zmb no

PeweHUst NPUKIL
npoyeccos u 3a
HaumeHbliUe 3H
VObl8aHUsL PYHK
3HAKONOCMOSIHC

.uHmepnpemupo

KOHKDEMHOU np

onpedenams no
xapakmepucmu.
ouon02UlU, IKOH.
(amnaumyoa, ne

Inemenmot
MamemamuyecKoz2o
ananusza

— OmnepupoBatrh Ha 0a30BOM YPOBHE MOHATHIMHU:
pou3BoiHas GYHKIMH B TOUKE, KacaTeiabHas K TpaduKky
(GyHKIMH, TPOU3BOAHASA QYHKIINU;

— OIpenessaTh 3HaUeHHEe MPOU3BOJHON (HYHKIIUU B TOUKE 110
M300paKeHUIO KacaTelbHOM K TpaduKy, IPOBEIECHHOM B
9TOU TOUKE;

— peuiath HeCJIOXHbIE 3aJa4l Ha IPUMEHEHUE CBSA3H MEXIY
MIPOMEXYTKaMU MOHOTOHHOCTH M TOYKaMH 3KCTpeMyMa
(GyHKIINH, C OTHOW CTOPOHBI, U TPOMEKYTKAMU
3HAKOIIOCTOSIHCTBA M HYJISIMU ITPOU3BOJHON 3TOMN
(GyHKINU — C IPYTOil.

Onepuposams 1
mouke, kacame.
npou3800Has ¢
BLIYUCTAMD NPO
K8aOpamuozo K

.ebmucvmmb npo

ux Komounayuil

.ucwzedoeamb 8

MOHOMOHHOCNE
HAaumeHbuiue 3H
MHO20YJIEHO6 U




B noeceomnesnoti scusnu u npu uzyuenuu Opyeux npeomemos:

MOJIb3YACh IpadKaMu, CPaBHUBATH CKOPOCTHU
BO3pacTaHus (pOCTa, MOBBIICHUS, YBEIUUEHUS U T.I1.) WK
CKOpPOCTH YObIBaHUs (TIaICHUsI, CHIDKCHUSI, YMEHBIIICHUS 1
T.I.) BEJIMUMH B PEAJbHBIX MPOIECcCax;

COOTHOCHTD Tpa(pyKi peabHBIX MPOIECCOB U
3aBUCHUMOCTEH C UX ONMUCAHUSIMU, BKIIOYAIOIIUMU
XapaKTEePUCTHKH CKOPOCTH U3MeHEHus (ObICTpPBII poCT,
IJIaBHOE MOHIKEHUE U T.11.);

WCIOJIb30BATh TPAPHUKH PeabHBIX MPOILECCOB IS
pEeLIEeHNs HECIOXKHBIX PUKJIAJHbIX 33/1a4, B TOM YHUCIIE
ornpezensis no rpaduky CKOpoCTh X0/a mpoliecca

C UCNOJIb3068AHU
ananusa.

B noesceonesnou o
npeomemos:

—  pewams NpuKiic
XUMUU, DKOHOMI
C uccnedosanue
npoyeccos, Hax
HAUMEHbUIUX 3H
—  uHmepnpemup«

Cmamucmuka u

OnepupoBarb Ha 6a30BOM YPOBHE OCHOBHBIMU

.HM@I’I’lb npeocm

meopusn OIMUCATCIIbHBIMU XapaKTCPHUCTUKAMU YUCJIOBOI'O Ha60pa: HeNnpepuvleHbIX C
eéeposamuocmelil, cpenHee apupMeTHIecKoe, Meinana, HauOoblee 1 pacnpedenenus.
Jl0cuKa u HauMEHbIIIEe 3HAYCHUS; BeNUYUH;
KomMOuHamopuka — :
p orepupoBaTh Ha 6a30BOM YPOBHE HOHSATHAMU: 4aCTOTa 1 .u Memb npedcm
BEPOSATHOCTH COOBITHUS, CITy4alHBIM BHIOOD, OTIBITHI C oorcudanuL 1 Ol
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMY;
B uMemv npeocn
.BBI‘II/ICJ'ISITL BEPOATHOCTH COOBITHI Ha OCHOBE MOJICUETa pacnpedenernuu
YKClla UICXO/I0B. pacnpedenern
—  NOHUMAMb CYMi
B nosceonesnoii orcusnu u npu uzyyeHuu opyeux npeomemos: 66160p01H020 M
—  uMemb npeocm
— OLICHMBATh M CPABHUBATH B IIPOCTHIX CIIydasx 0 NONHOU 6epPOsi
BEPOSTHOCTH COOBITHI B pealbHOM KU3HH; 3a0au;
—  YMTaTh, COMOCTABIIATH, CPABHUBATH, HHTEPIPETUPOBATL B | —  UMEMb NPeoCc
OPOCTBIX CIy4dasX pealibHbIC TaHHbIC, IIPE/ICTAaBJICHHBIC B pacnpeoenenui
BHJI€ TAOJIHII, TUarpaMm, rpad)uKoB .u Memb npeoc
BENUYUH, O JIUHE
B nosceonesnoti s
npeomemos:
.ebmucvz;zmb unu
8 PeanbHOU JHCU.
6b10UpamMb MO0
0bpabomxu 0an
Memb peuiams
3aKOHA 601bULU.
30PaBOOXpaHeH
HACEICHUS 6 UDe
Texcmogvie 3a0auu | — Peniath HECIIOKHBIE TEKCTOBBIE 3a]]a4H Pa3HBIX THUIIOB; —  Pewamu 3a0aut

AHAJIIM3UPOBATH YCJIOBHUC 3a1a4U, IIpU HCO6XOI[I/IMOCTI/I
CTPOUTH JIA €€ PCIICHUA MATCMATHYCCKYIO MOICIIb,

NOBLIULEHHOU M,
—  eblOupams onm
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MMOHUMATh U UCIOJIb30BaTh JAJISl pEUICHUS 3a1a4u
nH(}OpMaIINIO, IPEICTABICHHYIO B BUJIE TEKCTOBOM U
CUMBOJILHOM 3aIMCH, CXeM, TaOJIUII, TUarpaMm, TpaduKoB,
PHUCYHKOB;

JIeCTBOBATD MO AITOPUTMY, COJEPKAIEMYCS B YCIIOBUU
3aJauu;

UCIIOJIb30BAaTh JIOTHUECKUE PACCYKICHUS MPU PELICHUU
3a/1a4u;

paboTtath ¢ N30BITOUHBIMHU YCIIOBUSIMH, BRIOMpasi U3 BCEH
nH(OpMaIINH, TaHHBIC, HEOOXOIUMBIC IS PEIICHUS
3a/1a4u;

OCYIIECTBIISITh HECIOKHBIN Mepedop BO3ZMOKHBIX
pelIeHui, BEIOUpasi U3 HUX ONTUMAIBHOE TI0 KPUTEPHUSIM,
chOpMyIMPOBAHHBIM B YCIIOBHH;

aHAJM3UPOBATh U MHTEPIIPETUPOBATH IOITyUYECHHBIE
pelIeHrs B KOHTEKCTE YCIOBUS 3a/1a4H, BHIOMPATh
peleHwsl, He MPOTUBOPEYAIIne KOHTEKCTY;

peliaTh 3aa4y Ha pacyeT CTOMMOCTH MOKYIIOK, YCIIYT,
MOe3/0K U T.I1.;

pelaTh HECIOXKHBIE 33]1a4H, CBSI3aHHBIE C JI0JIEBBIM
y4acTHEM BO BJIaJIeHUH (PUPMOH, IPeIIPUITHEM,
HEJBUXHUMOCTBIO;

pemaTh 3a/1a41 Ha MPOCTHIE MPOLEHTHI (CHCTEMBI CKHIOK,
KOMHCCHH) U Ha BBIYMCIICHUE CIIOKHBIX IPOIICHTOB B
Pa3IMYHBIX CXeMax BKJIAJ0B, KPEAUTOB U UIIOTEK;
pemaTh MpaKTHYECKUe 3a1a9u, TpeOyromue
WCTIOJIb30BAHMUS OTPULIATEIILHBIX YHCEN: Ha ONpe/IeIIeHIEe
TEMIIEPaTyphl, Ha ONPeAeTICHUE MOJI0KEHHUS Ha BpEMEHHON
ocH (10 HaIlIel PBI U MOCIIE), HA ABMIKEHUE JICHE)KHBIX
cpeAcTB (MpUXo/pacxofl), Ha oNpeaeIeHne
IJ1yOUHBI/BBICOTHI U T.IL.;

WCIOJIb30BaTh MOHATHE MacIITada Jisl HAXOXKICHUS
paccTosiHU U IJMH Ha KapTaxX, IIaHaX MECTHOCTH,
IJIaHaX MOMELIEHUH, BBIKpOWKax, Ipu padoTe Ha
KOMIIBIOTEPE U T.II.

B noeceonesnoii scuznu u npu uzyueHuu Opy2ux npeomemos:

peuiaTh HCCIIOKHBIC IMTPAKTUYCCKUC 3a/la41, BOSHUKAIOIIUC
B CUTyallusiaXx MMOBCEAHEBHOM JKU3HU

paccmampusas

- cmpoums Mooe.
00Ka3amebHbl¢

—  pewambs 3a0ayt
npoBepKU YC08
pesyivmama;

—  aHAIU3UPOBAME
8 KOHMeKcme )«
He npomugopey

—  nepesooums np
00HOUL (hopMmbl ¢
HeobXo0uMocmi
ouazpamml;

B noeceonesnou s
npeomemos:

.pemamb npaxkm

npeomemos

T'eomempus

OnepupoBath Ha 6a30BOM ypOBHE MOHATUSAMU: TOUKA,
npsiMasi, TNIOCKOCTh B MTPOCTPAHCTBE, MAPAIUICITHLHOCTD U
NEPIEHAUKYIISIPHOCTD MPSIMBIX U TIIOCKOCTEH;
pacro3HaBaTh OCHOBHBIE BHJIbI MHOTOTPaHHUKOB (TIpU3Ma,
nMpamMuia, IpSMOYroJIbHBINA NMapajuiesenunes, Kyo);
n300pakaTh U3ydyaemMble GUTYpHI OT PYKHU U C
MIPUMEHEHHEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB;
nenath (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB
MPOCTHIX 00BEMHBIX (UTYpP: BHJ CBEPXY, COOKY, CHU3Y;
W3BJIEKATh WH(OPMAIIHIO O MTPOCTPAHCTBEHHBIX

—  Onepuposams 1
NIOCKOCMb 8 Np
nepneHOUK)Ap

—  npumeHsamv O
Ghaxmul, ecnu yc
dopme;

—  pewambs 3a0aut
8eUYUH NO 00D

—  Oenamv (8bIHOC]
00veMHbIX Pue)
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reOMEeTPHUECKUX (DUTYpax, MPEICTaBICHHYIO Ha YepTeKax
Y PUCYHKAX;

— TIpUMEHsTH Teopemy lludaropa npu BEIYMUCICHUN
JJIEMEHTOB CTEPEOMETPUIECKUX (puryp;

— HaxOoJUTh 00BEMBI U TUIOIIAIN ITOBEPXHOCTEH
MIPOCTEHIIIMX MHOTOTPAHHUKOB C IPUMEHEHUEM (OPMYIT;

— pacro3HaBaTh OCHOBHBIC BUJIbI TEJI BpaleHHs (KOHYC,
uunuHap, cepa u map);

— HaxXOoJUTh 00BEMBI U TUIOIIAIN ITOBEPXHOCTEH
MPOCTEHIIIMX MHOTOTPAHHUKOB U TEIl BPAIIICHUS C
pUMEHEHHEM (OPMYIL.

B noeceonesHoll scusHu u npu u3yHeHuu Opyeux npeomemos:

— COOTHOCHUTH a0CTPAaKTHBIE TEOMETPHUUECKUE TIOHATHS U
(akThI C peaTbHBIMHU KU3HEHHBIMU 00bEKTAMH U
CUTYaIUSIMU;

— HCHOJB30BATh CBOWCTBA MPOCTPAHCTBEHHBIX
TeOMETPUYECKUX (UTYp [UIS PEIICHHS THITOBBIX 3a/1a4
MPAKTUYECKOTO COACPIKaHUS;

— COOTHOCHTBH IUIOIIA 1 TOBEPXHOCTEH TeJ OTMHAKOBOM
(OpMBI Pa3IMYHOTO pa3Mepa;

— COOTHOCHUTH 00BEMBI COCYAOB OJTMHAKOBOH (POPMBI
Pas3INYHOrO pa3mepa;

— ouLeHMBaTh (hopMy NMPaBUIBLHOTO MHOTOTPAHHHUKA MOCIIE
CIIMJIOB, CPE30B U T.II. (ONPEAETATH KOJMYECTBO BEPLIMH,
pebdep U rpaHel MoJIy4eHHbIX MHOTOTPaHHHUKOB)

cboky, cmpoum
—  uU361eKamv, UHN
ungopmayuio o
npeocmasieHHy
—  NpumeHsmo 2eo
3a0a4, 8 MOM Yi
Ua208 peuienus
— onucwleams 63d
NAOCKOCHeEll 8 N
—  ¢hopmynuposam
—  Jokazvieamo 2e
—  enademv CMAamHc
npocmpancmae;
napannenenune
—  HAxoo0umb 0b6ve
2eoMempu4ecKu
—  8bLIUUCAMb PAC

B noeceonesnou s
npeomemos:

—  UCNOTIb308AMD (
peuenus 3a0ay
u3 opyeux oo.ac

Bexmopul u — OmnepupoBatrh Ha 6a30BOM YPOBHE MOHSATHEM JIEKAPTOBBI —  Onepuposams 1
Koopounamul 6 KOOpJIUHATHI B IPOCTPAHCTRBE, 8 NPOCMPAHCME
npocmpancmee — HaxXOAWUTb KOOPJIUHATHI BEPIINH Ky0a U MPSMOYTOJIBHOTO DABEHCMBO BEKT
napasuieNnenumneaa MedHcOy 8eKmop
8€KMOpO8, KOJL
— Haxodumwv pacc
CYMMY 8EeKMOPG
V20]1 MeHCOY Ger
PAcKIaovieams
gekmopam,
—  3a0asamv NiOCH
cucmeme Koopo
— pewams npocm
8EKMOPHO20 0a
Hcmopusa — OmnuchIBaTh OT/ICIbHBIC BBIIAIOIITUECS PE3YIbTATHI, — Ilpeocmasnamo
Mamemamuku MOJIYYECHHBIC B X0JIC Pa3BUTHS MAaTEMAaTHKH KaK HAYKU; passumue mame
— 3HATh MPUMEPHI MATEMATUYECKUX OTKPBITUN U UX aBTOPOB | — HOHUMAMb POt
B CBSI3U C OTEYECTBEHHON U BCEMUPHON UCTOPHUEN;
— TIOHWMAaTh POJIb MAaTEMATHKHU B pa3BUTHH Poccumn
Memoowt — TlpuMeHsTh U3BECTHBIE METO/IbI IPU PEIICHUH —  HUcnonvzoeams
Mamemamuxu CTaH/IaPTHBIX MaTEMaTUYECKHUX 33]1aY; npo6oouUms 00K
— 3aMeuaTrh U XapaKTepU30BaTh MaTEMAaTHUECKUE onposepoiceHue,

3aKOHOMEPHOCTH B OKPY>KalOIE TeHCTBUTEIbHOCTH;

— NPUMEHRANb OCH
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IIPHUBOJUTH ITPUMEPBI MATEMATUUYCCKUX SaKOHOMepHOCTefI mamemanmudecr

B [IPUPO/IE, B TOM YHCJIE XapaKTEPU3YIOLIUX KPAcOTy U — Ha ocHoge Mam.

COBEPIIEHCTBO OKPY>KAIOIIEr0 MUpa U IIPOU3BEACHUN npupooe xapaxi

HCKYCCTBA co8epuleHcmeo
ucKkyccmea,

—  NpuUMeHAmb npc
91eKMPOHHO-KO
peuileHuu mame.
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2.Conep:xanne y4de0HOro kypca marematruka B 10-11 knaccax

Maremaruka: aareépa 1 Hayajla MaTeMAaTH4€CKOI0 aHAIU3a, TeOMeTPHS

Aure0pa m HayaJIa aHAJIN3a

B coorBerctBun ¢ mnpunsaroil KoHuemnmuend pa3BUTHS MaTeMaTHYECKOro oO0pa3oBaHMs B
Poccwuiickoit denepainu, MareMaTudeckoe OOpa3OBaHUE PEIIAET, B YACTHOCTHU, CIICIYIOIINE
KJIIOUYEBBIC 3a/1a4H:

—  IIpeAOoCTaBIATh KaXIOMY OOydYaromleMmMycsi BO3MOXKHOCTb JIOCTMIKEHUS  YPOBHS
MaTeMaTHYeCKUX 3HaHUM, HE00X0AUMOro JUIsl AajdbHENHIIeH YCIeIHON KU3HH B O0IIECTBEY;

— «olecrnieunBaTh HEOOXOAMMOE CTpaHE YHCJIO  BBITYCKHUKOB, MaTeMaTh4ecKas
HOJArOTOBKA KOTOPBIX JOCTaTOYHA ISl IPOJOKEHUST 00pa30BaHUs B pa3IMUYHBIX HalpPaBICHUSAX
U JUIS TIPAKTUYECKOW AESITEIbHOCTH, BKJIIOYasl MPENoJaBaHUE MaTEeMaTHKU, MAaTEMaTHYECKHUE
UCClIeI0BaHMsl, paboTy B cepe MHPOPMALIMOHHBIX TEXHOIOTUI U JIp.»;

— «B OCHOBHOM OOIIEM M cCpeiHeM o0ImeM 00pa3oBaHHHM HEOOXOAWMO IPETyCMOTPETH
HOJArOTOBKY OOY4YarOUIMXCS B COOTBETCTBUU C MX 3alpOCAMU K YPOBHIO IOATOTOBKU B cdepe
MaTeMaTHUYECKOTro 00pa3oBaHUsI».

CoOTBETCTBEHHO, BBIIEISAIOTCS TPU HAllpaBlIeHUs] TpeOOBaHU K pe3ysibTaTaM MaTeMaTU4ecKOro
o0pa3zoBaHus:

1) mpakTHKO-OPHEHTHPOBAHHOE MaTeMaTH4ECKoe 00pa3oBaHue (MaTeMaTHKA LIS KH3HH);

2) Maremaruka JUis UCIIOJb30BaHus B ipodeccuu;

3) TBOpuecKoe HampaBliCHHE, Ha KOTOpPOE HaleJeHbl Te O0OydJaroluecsi, KOTOpPbIC
IUIAaHUPYIOT 3aHMMATbCid TBOPYECKOM WM MCCIIeOBAaTENbCKOM paboToil B oOnactu
MaTeMaTHKH, PU3UKH, SKOHOMHUKH U APYIHX 00JIACTSIX.

OTH HampaBlIEHUs pea3ylOTCs B IByX OJoKax TpeOOBaHHUI K pe3yjbTaTaM MaTeMaTHYecKOro
obOpasoBaHwUs.
Ha 6a3oBoM ypoBHe:

— Bomycknuk Hayuutes B 10-11-M knaccax: 1uist HCIIOJIb30BaHUS B MIOBCEIHEBHON JKU3HU
U obecrieueHus] BO3MOKHOCTH YCIELIHOTO MPOJODKEHUST 00pa30BaHUs MO CIEUAIBHOCTSAM, He
CBSI3aHHBIM C NPUKJIAJHBIM HCIOIb30BAaHUEM MATEMATHKU.

—  BBINYyCKHUK NMOJYYHT BO3MOXKHOCTH HayuuThbesi B 10-11-m knaccax: [ pa3BUTHS
MBIILUIEHUS], UCIIOJIb30BaHUS B MIOBCEHEBHON KU3HU U 00€CI€YE€HNs BO3MOKHOCTH YCIEIIHOTO
OPOJOJDKEHU  00pa3oBaHMs IO  CIEUUAIBHOCTSAM, HE CBS3aHHBIM C  HPUKIAJHBIM
HCIIOJIb30BaHUEM MaTeMaTUKH.

IToBTOpenue. Pemenue 3amad ¢ HMCHOJIB30BAaHUEM CBOWCTB 4YHMCENl M CHCTEM CUMCIEHUS,
JIETMMOCTH, J0JIEW U 4YacTel, MPOLIEHTOB, MOyJel ynceln. Pemienue 3a1ad ¢ UCIOIb30BaHUEM
CBOWCTB CTeNeHell U KOpHell, MHOTOYJIEHOB, NpPeoOpa3oBaHUIl MHOIOYJIEHOB U JpOOHO-
PaAlMOHATIbHBIX BBIPAKEHUH.

Pemenue 3a1a4 ¢ UCNOJIb30BaHUEM I'PAAyCHOM Mephl yriia. MozyJb 4ucila ¥ €ro CBOMCTBA.
Pemenune 3agau Ha IBM)KEHUE M COBMECTHYIO pabOTy C MOMOIIBIO JIMHEHHBIX M KBaJpaTHBIX
YpaBHEHHH M uX cucteM. PemieHue 3agady ¢ TMOMOIIBIO YHCIOBBIX HEPABEHCTB M CHCTEM
HEPABEHCTB C OJIHOM NMepeMEeHHOM, C MPUMEHEHUEM N300pa)KEHHUS YHCIOBBIX IPOMEXKYTKOB.
Pemenne 3amau ¢ MCHOJB30BAHMEM YHUCIOBBIX (GYHKIMH M uX TpadukoB. Mcmomp3oBaHue
CBOICTB U rpaMKOB JUHEHHBIX U KBaJAPAaTUYHBIX (YHKIMI, 0OpaTHOMN MPONOPLHUOHATIBHOCTH U

byHKIIUH y= \/; . 'paduueckoe perieHne ypaBHEHUI 1 HEPABEHCTB.

TpuroHoMmeTpudeckas OKPYKHOCTb, paoduannas mepa yera. CHHYC, KOCHHYC, TaHTCHC,
KOmMaHeenc TPOU3BOJIBHOTO yriia. OCHOBHOE TPUTOHOMETPHUECKOE TOXKIACCTBO M CJICJICTBUS U3
Hero. 3HaueHUsl TpuroHoMeTpudeckux (yHkui mis yrimos 001, 3000, 4500, 60(1, 9001, 180(1,

O’ Ty Ty Ty T
27000, ( 6 43 2 pan). Popmynvl ClOAHCEHUS MPUSOHOMEMPUYECKUX GYHKYUU, DopMmYTbl
npueedenus, opmynbl 080UHO20 apeyMeHmda..



Hynu ¢yHKIIMH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTh. Haunbosbiee 1 HauMeHbIee
3HaueHne GyHkuuu. [lepuonnueckne pyHKmu. YeTHOCTh U HEYETHOCTHh GyHKIMHA. CrodichHbie
@yHryuu.

Tpurosomerpudeckne (ynkuun I~ COSX Y =SINX Y = tgx Dynkyua Y= ctgx
CgoiicTBa U rpaMKH TPUTOHOMETPUUECKUX (DYHKITHIA.

ApKKOCHHYC, apKCHUHYC, apKTaHI'eHC uucna. Apkkomanzcenc uucna. Ilpocreiimme
TPUTOHOMETPHUUECKUE ypaBHEHUS. PellleHrne TpUroHoMeTpu4eckux ypaBHEHUH.

Obpamnvie mpuconomempuueckue @QYHKyuu, ux ceocmea u zpaguxu. Pewenue
npocmenuux mpueoHOMempu4ecKkux HepaseHcms.

Crenenp C J€MCTBUTENBHBIM IIOKa3aTeleM, CBOWcTBa cremneHu. llpocreiimue
MoKa3aTelbHble YpaBHEHUs U HepaBeHCTBa. [lokazarenbHas QyHKIMS U ee CBOWCTBA U TpaduK.

Jlorapudm uymcna, cBoiictBa Jorapudpma. Jlecatuunenii sorapudm. Yucno e
Hamypanvnwiii nozapugm. [IpeoOpazoBanue Jorapu(MUIECKUX BBIPAXKECHUI.
Jlorapudmuueckrue ypaBHeHUs M HepaBeHCTBa. Jlorapudmmueckas QyHKIMS M €€ CBOWCTBA U
rpaduk.

Crenennas ¢pyHKIMS U ee cBoicTBa U rpaduk. MppanmoHansHble ypaBHEHUS.

Memoo unmepsanos 0ns pewieHus HepageHcma.

IIpeobpazosanus epagpurxos pyuxkyuil: cosue 6001b KOOPOUHAMHBIX OCel, PACMsNCeHUe U
colcamue, ompaxjcenue OmHOCUMENTbHO KOOPOUHamuulx ocel. I paguueckue memoosl peuienus
ypasHenuli u HepaseHcms. Pewenue ypaenenuil u Hepagencma, cooepacawjux nepemenHyo noo
3HAKOM MOOYJIA.

Cucmemvl nokazamenvbHuIx, 102apUPGMULECKUX U UPPAYUOHANbHBIX YpasHeHuli. CucmeMmbl
NOKA3AMeNbHbIX, 102APUDPMUYECKUX HEPABEHCME.

Bzaumno obpamuvie pynxyuu. I paghuxu 3aummuo oopamusix hyHKyui.

Ypaenenus, cucmemol ypasnenuii c napamempom.

ITpousBonnas ¢ynkiuu B Touke. KacarenbHas k rpadpuky pyHkiuu. ['eomerpudeckuit u
buszndeckuit  cMmbica  mpou3BoAHOUW. I[lpowsBomnble snemeHTapHbBIX (QyHKIUN. [Ipasuna
oughghepenyuposanus.

Bmopas npouzeoonas, ee ceomempuueckuii u puzuueckuii CMoicIl.

[Tonstre o HempepbIBHBIX (GYHKIUAX. TOYKM 3KCTpeMyma (MakCUMymMa M MUHUMYMA).
UccnenoBanue aneMeHTapHBIX (YHKIMM HAa TOYKH DKCTpEeMyMa, HauOOJbIIee W HauMEHbIIee
3HauUE€HUE C TMOMOIIBI0 MPOU3BOAHON. [locmpoenue epaghuxos Gyukyuti ¢ noMoOUbIO
npou3eo0nsix. Ilpumenenue npousso0HoU npu peuleHuu 3a0ay.

IlepBooOpasnas. [lepsoobpasnvie snemenmapnvix ynxkyuii. Ilnowaos xkpueonuwerinou
mpaneyuu. Popmyna Hotomona-Jletionuya. Onpedenennviii unmezpain. Boluucienue niowadeu
NIOCKUX (hucyp u 06vemos mej 8paujetuuss ¢ NOMOUbIO UHMe2pad.

I'eomerpus

[ToBropenue. Pemenue 3amad ¢ NpUMEHEHMEM CBOMCTB (UTYp Ha IUIOCKOCTH. 3agaud Ha
JI0Ka3aTeNbCTBO M IOCTPOEHHE KOHTpHpuMepoB. Mcmonb3oBaHume B 3adadax MPOCTEHIINX
JOTUYECKUX TMpaBui. PemieHwe 3agad C  HUCHOJB30BAHMEM TEOPEM O TPEYTOJIbHHUKAX,
COOTHOILIEHUH B MPSIMOYTOJIbHBIX TPEYroJbHUKAX, (PAKTOB, CBA3aHHBIX C YETHIPEXYTOJbHUKAMHU.
Pemenune 3amau ¢ ucnosib30BaHHEM (PAKTOB, CBSA3aHHBIX C OKPY)KHOCTAMH. Perienue 3agau Ha
U3MEpEHUs] Ha IJIOCKOCTH, BBIYUCIIEHUE JJIUH M IUIomaneil. Pewenue 3adau ¢ nomouwpio
8EKMOPO8 U KOOPOUHAM.

Harmsimaast crepeomerpusi. @urypsl u ux uzobpaxkenust (kKy0, mupamuaa, npusma). OcHosHbie
nOHAMUSL cmepeomempuu u ux ceolicmea. CeueHus Kyba u TeTpaspa.

Touka, mpsiMasi U MJIOCKOCTh B MPOCTPAHCTBE, aKCUOMBI CTEPEOMETPUU U CIEACTBHUS U3 HHX.
B3aumHoe pacnonoxeHue npsMbIX U IUIOCKOCTEN B mpocTpaHcTBe. IlapaminensHOCTh MpsMBIX U
IUIOCKOCTe B mpocTpaHcTBe. M300pakeHHe MpOCTEHIINX MPOCTPAHCTBEHHBIX (UTYp Ha
IJIOCKOCTH.

PaccTosnust Mexay ¢purypamu B IpoCTPaHCTBE.

Vsl B ipocTpaHcTBe. [lepneHIuKynsapHOCTb NPSMBIX U INIOCKOCTEH.



[Tpoexmust purypsl Ha MIOCKOCTh. Ipu3HAKK MEPHNEHIUKYASIPHOCTH MPSAMBIX U IUIOCKOCTEH B
npoctpaHncTBe. Teopema o Tpex NeprneHIuKyspax.

Mpuororpannuku. [lapannenenunesn. CBoiicTBa IpsIMOYTOJIBHOTO Mapajienenunena. Teopema
[Tucaropa B mpoctpanctBe. [Ipusma u nupammna. IlpaBunpHas nupaMuga W MpaBUiIbHas
npusma. [Ipsimast nupamMuia. DIeMEHThI IPU3MbI U TUPAMU/IBI.

Tena BpameHusi: UWIMHIP, KOHyc, chepa u map. OCHOBHBIE CBOICTBA MNPSMOTO
KpYyroBOro LUJIMH/PA, IPSMOr0o KPYroBOro KoHyca. 1300paxxeHne Tel BpallleHus Ha IUIOCKOCTH.

IIpeocmasnenue 06 yceueHHOM KoHyce, ceueHusi KOHyca (napaiiejlbHoe OCHOBAHUI U
npoxoosuee uepe3 BepuluHy), CedeHusi YUIUHOpa (napaiieivHo U NepneHOUK)JIsAPHO OCU),
ceuenus wapa. Pazeepmra yununopa u konyca.

Ilpocmetiuwue KomMOUHAUUU MHO2OCPAHHUKOS U Mel 6paujeHus mexncoy coOoll.
Brruncnenue 31eMeHTOB IPOCTPAHCTBEHHBIX (uryp (pedpa, 1uaroHaiu, yribl).

[Inomane MOBEPXHOCTH MNPABWIBHOW IHMpPaMUIbI W IpsAMOM npusMbl. Ilnomans
MOBEPXHOCTU NPSIMOTO KPYroBOT'O MUJIMHJIPA, IPSIMOTO KPYrOBOro KOHYycCa U 1Iapa.

[Tonsitue 06 o6beme. OOBEM MUpPaMUJIBI U KOHYCA, TPU3MBI U InHApa. O0beMm mapa.

Ilooo6Hvle mena 6 npocmpancmee. COOTHOIICHHS] MEXKAY IUIOMIAIIMUA MTOBEPXHOCTEH U
00beMaMu TOAOOHBIX Tell.

Heuoicenus 8 npocmpaHcmee: NaApalienbHuIll NEPeHOC, YEHMPATbHAL CUMMempUs,
cummempusi OmHoOCUmenbHo naockocmu, noeopom. Ceoticmea oOeudcenuti. Ilpumenenue
O0BUDICEHULL NPU PeleHUl 3a0ai.

Bekropsl u xoopauHatel B mpocTpaHcTBe. CymMma BEKTOPOB, YMHOKEHHE BEKTOpa Ha
YHCIIO0, Yroll Mexay BekTopaMu. KolimHeapHble W KOMIUIaHapHbIe BEKTOpbl. CkanspHoe
npouszeedenue 6ekmopos. Teopema o pasnodxceHuu 6eKmopa no mpem HeKOMNJIAHAPHBIM
sexkmopam. CranapHoe npoussedenue 8eKmopos 6 koopourHamax. Ilpumenenue eekmopos npu
peuieHul 3a0a4 Ha HAXoHCOeHUue pacCmosHull, OJIUH, NAOWAOel U 0O0bEMOS.

VYpaesnenue niockocmu 6 npocmpancmse. Ypasnenue cghepvl 6 npocmpancmee. Popmyna
0151 8bIYUCTICHUS PACCMOSHUS MEHCOY MOUYKAMU 8 NPOCMPAHCMEe.

BepositHOCTB U cTaTHCcTHKA. PaboTa ¢ JaHHBIMHU

[ToBTOopenue. Pemienune 3amady Ha TabauuyHoe W rpaduueckoe MpeICTaBICHHE JaHHBIX.
Hcnonp30BaHre CBOWCTB M XapaKTEPUCTHK YHUCIOBBIX HAOOPOB: CPENHUX, HAHUOOJBIIETO U
HAaUMEHBIIIETO 3HAYEHUs, pazMaxa, oucnepcuu. Pewenue 3aoau ma onpedenenue yacmomsi u
sepossmHocmu  codvimuil. Buiuucienue eepoamuocmeli 8 0Onwvimax ¢ PpPAGHOBO3IMONCHLIMU
anemeHmapHeiMu ucxooamu. Pewenue 3a0au ¢ npumenenuem xkombunamopuxu. Pewenue 3aoau
Ha BbIYUCIEHUEe BEPOSIMHOCMEU HEe3A8UCUMBIX COObIMUL, NpuMeHeHUue @HOPpMYIbl CIONCEeHUs
eeposimnocmel. Pewenue 3aoau ¢ npumenenuem ouazpamm Jiinepa, oepesa eposmHocmel,
Gopmynst beprynu.

Yenosnasa — seposmunocmo.  Ilpasuno  ymmnoowcenusi  geposimuocmeu.  DPopmyaa  noaHOU
8EPOSIMHOCMIUL.

Huckpemnvie cnyuaiinvie eenuuunsbl U pacnpeoenenus. Hezasucumvle cuyyaiinvie 6enuyumbi.
Pacnpeodenenue cymmol u npouzeedenus He3a8UCUMBIX CTYYAUHBIX BETUYUH.

Mamemamuueckoe oocuoanue u oucnepcus cayyauHou eeauduHvl. Mamemamuueckoe
odcuoanue u OUCnepcus CyMMbvl CIYY4auHuIX eenudun. I eomempuueckoe pacnpeoenenue.
bunomuansnoe pacnpedenenue u e2o ceoticmaa.

Henpepuvignvie cryuatinvie eenuyunvl. llonamue o naomnocmu eepoamuocmu. Pasnomepnoe
pacnpedeneHue.

TlokazamenvHoe pacnpedenenue, e2o napamempbl.

Ilonamue o Hopmanvnom pacnpedenenuu. Ilapamempui HopmanvHo2o pacnpedenenus. IIpumepsi
CYUAUHBIX BENUYUH, NOOYUHEHHbIX HOPMATbHOMY 3AKOHY (NOSPeuHOCmb UsMepeHull, pocm
yenoseexa).

Hepasencmeo Yebviuesa. Teopema bepuynnu. 3axon donvuiux uucen. Bvlibopoumsiii memoo
usmepenus epoamuocmelti. Ponv 3axona 6onvuux yucen 8 Hayke, npupooe u ooujecmae.



Kosapuayus osyx ciyuaiinvix éenuuun. Ilonamue o koaggpuyuenme xoppenayuu. Cosmecmmoie
HAOA00eHUsL 08YX CIYYAUHBIX 8eIUdUH. Bolbopounblil ko3gduyuenm xoppensiyuu.



3. TemaTH4eckoe IVIAHUPOBAHHE

Ne Kon-Bo
Pa3nen
n/m 4acoB
Y4eOnbli Kypc anredpa
10 xnacc
1. JleficTBUTENBHBIEC YKCTIA 17
2. CrenenHast GyHKIHS 17
3. [TokazaTenbpHas GyHKIUS 15
4. Jlorapudmudeckast GyHKIHS 20
S. Tpuronomerpudeckue GopMyIbl 36
6. TpuronomeTpruyeckue ypaBHEHUS 16
7. [ToBTOpEeHME 19
Htoro 140
11 knace
1. Tpuronomerpuyeckue GyHKINH 12
2. [Tpou3BoHas U €€ reOMETPUICCKUN CMBICIT 16
3. [TpuMmeHeHre MPOU3BOTHON K UCCIIEI0OBAHUIO (DYHKITUU 12
4, WuTerpan 10
5. KombunaTtopuka 10
6. DJIEMEHTBI TEOPUU BEPOSTHOCTH. 11
7. Craructuka 8
8. [ToBTOpEHME. 23
Hroro 102
Y4eOHblIil Kypc reomeTpust
10 xmacc
1. BBenenne. AKCHOMBI CTEPEOMETPUH U UX CIIEJCTBUS 5
2. [TapamienpHOCTD NPSAMBIX U IUIOCKOCTEU 17
3. [lepneHIUKYISIPHOCTD MPSAMBIX U IJIOCKOCTEN 21
4. MHororpaHHuk 12
S. BekTopsl B npocTpaHCTBE 6
6. [ToBTOpeHue 9
Hroro 70
11 kmace
BekTopsl B ipocTpaHcTBE 5
MeTtoa KOOpAMHAT B IPOCTPAHCTBE 17
Hununaap, koHyc, map 15
O0BéMm Ten 17
IToBTOpEeHME 14
Htoro 68
Bcero 380




KonnuecTBo KOHTPOJIBHBIX pabOT U 3aYETHHIX YPOKOB

Ne n/mt [lepeuens pabot Konnuectso
10 kiace

1 KoHnTtposbHas padota 11

2 3auer 2




