MynununanbHOe Or0KETHOE 00111e00pa30BaTEIbHOE YUPEIKICHUE
«Cpennss obuieodpazoBarenbHas mkoaa Nogy»

IIynkr 2.2. OcHoBHOIi o00pa3oBaTejbHOI

NporpaMmbl cpeiHero oouero o0pa3oBaHust

(B coorBeTcTBHM ¢  (emepaTbHBIM  TOCYIAapCTBEHHBIM
00pa3oBaTeEHBIM CTaHIAPTOM CpeTHero 00111eTO
00pa3oBaHMs, YTBEPXKICHHBIM TIPHKa30M MUHHCTEpCTBA
obOpazoBanms W Hayku Poccuiickoii ®@enepannu ot 17 mas
2012 r. Ne 413 «0O6 yrBepxkacHUH (eaepasbHOro
rOCY/IapCTBEHHOTO 00pa30BaTEeNbHOTO CTaHIapTa CPEJHEro
o01ero 006pa3oBaHMs»)

PABOYAS ITPOT'PAMMA
[IpenMeTHast 00JaCTh: €CTECTBEHHO-HAYYHBIN
VYueOHbIil mpeAMET: MaTeMaTHKa: airedpa U Hayajga MaTeMaTHIYeCKOTO
aHaju3a, FTeOMeTpHs
(0a30BBIN YPOBEHD)

CocraBneHa B COOTBETCTBUM C TIPUMEPHOM OCHOBHOM 00pa3oBaTebHOU
mporpaMmoi  cpeaHero  obmiero  00pa3oBaHMs, OJOOPEHHOW  pelleHHuEM
dbenepaabHOro y4eOHO - METOMYECKOTO 00bEIMHEHUS 110 00IeMy 00pa30BaHHIO
(mpotoxoit ot 28 urons 2016 r. Ne 2/16-3).

r. Hedreroranck



IHosicuuTenLHAA 3aNIUCKA

PaGouas mporpamMmma cocTaBieHa B COOTBETCTBHH C  (eaepalbHbIM
rOCyJAapCTBEHHbIM  O0pa30BaTEbHBIM  CTAHIAPTOM  CpPEJHEro  OOIIEero
oOpa3oBaHUsl, YTBEPKJIEHHBIM NpHUKa3oM MuHucTepcTBa 00pa3oBaHUsA U HAyKU
Poccuiickoit ®enepanuu ot 17 mas 2012 1. Ne 413 «OO6 yTBepKICHUH
dbenepalibHOrO rocyJapCTBEHHOTO 00pa30BaTEILHOTO CTaHAapTa CPEAHETO OOIIETO
o0Opa3oBaHUs.

esiu 00yueHHst MATEMATHKHU

Llenu ocBoeHMs pOrpaMMbl Oa30BOTO YPOBHS — 00€CTIEUeHHE BO3MOKHOCTH
UCIIOJIb30BAaHUSI MATEMaTUYECKUX 3HAHUN U yYMEHWI B MOBCEIHEBHOW >KU3HU U
BO3MOKHOCTH YCIEIIHOTO MPOJODKEHHsSI 00pa3oBaHUsl MO CHEIUAIBLHOCTSIM, HE
CBSI3aHHBIM C MPUKIIAHBIM HUCIOJIb30BAHHUEM MaTEeMaTHKHU.
1.0cBoeHHE OOIMKUX MATEMAaTUYECKUX YMEHM, MOBBIMIAIONIMX OOMIEKYIbTYPHBIM
YPOBEHb YEJOBEKAa W 3aBepiieHue (POPMUPOBAHUS OTHOCUTEIBHO IIEJIOCTHOM
CUCTEMBbl MAaTEMaTUYECKMX 3HAHUA KaK OCHOBBI JIO00M MpodeccHOoHaATbHON
NEATEIIbHOCTH, HE CBSI3aHHON HEMOCPEACTBEHHO C MAaTEMATUKOM.
2. Pa3BuTHe KOMMYHUKATUBHBIX  yMEHHMH  (yMeHUS  (QOpMYIUPOBAThH,
apryMEHTHUpOBaTh U KPUTUKOBAThb), (HOPMHUPOBAHUS OCHOB  JIOTHYECKOIO
MBIIIUICHUSI B 4YacTU MPOBEPKHM MCTUHHOCTH U JIOKHOCTU YTBEPKICHUM,
MOCTPOCHUSI MPUMEPOB W KOHTP TMPUMEPOB, 1IETIOYEK  YTBEPKICHUM,
GbopMYyJIUPOBKY OTPUIIAHUMN, & TAK)KE HEOOXOAUMBIX M IOCTATOYHBIX YCIIOBHIA.
3. CoBeplleHCTBOBAHNUE YMEHUS paboTaTh MO alTOPUTMY.

O01mas xapakTepucTuKa y4e0HOro npeaMera

[Ipy u3ydeHun Kypca mMaTeMaTUKHd Ha 0a30BOM YPOBHE MPOAOKAIOTCS U
MOJIYYarOT Pa3BUTHE COJICPKATEIbHBIC TUHUU: «Aeebpay, « DyHKyuuy,
«Ypasnenusa u mnepasencmea», «leomempusny, «InemeHmvl KOMOUHAMOPUKU,
meopuu 8eposiIMHOCmel, CMamucmuku u J0o2uKu», BBOIWUTCS JHMHUS «Hauana
mMamemamuyecko2o anaiuzay. B paMKax yKa3aHHBIX COAEPKATENbHBIX JIUHUN
pelaroTCs CIeAYIOIIHNE 3a/1auu:
- CHCTEMAaTH3allMsl CBEJICHHM O 4YHWCIax; W3YyYEHHE HOBBIX BHUIOB YHCIOBBIX
BBIpaXeHUN U popMy;
- COBEPIICHCTBOBAaHWE NPAKTUUECKUX HABBIKOB U BBIUUCIUTEIBHOU KYJIBTYPHI,
pacumpeHue u COBEPIIICHCTBOBAHUE anreOpanyecKkoro amnmnapara,
c(hOpMUPOBAHHOTO B OCHOBHOM IIIKOJIE, W €ro MPUMEHEHHWE K PEIICHUIO
MaTeMaTHYECKNX U HeMaTeMaTUUeCKuX 3aJ1ay;
- pacuIMpeHrue W CUCTEeMAaTH3alus OOLIUX CBEACHUM O (YyHKIMSAX, MOIMOJTHEHUE
KJIacca M3y4aeMbIX (DYHKIIUM, WILTIOCTpAIUs MUPOTHI IpUMEHEeHUST QYHKIUN N5
OMUCAHUA U U3YYEHUS PEaIbHbIX 3aBUCUMOCTEH;
- HU3y4YeHHE CBOMCTB MPOCTPAHCTBEHHBIX TeJ, (POPMUPOBAHUE YMEHUS TPUMEHSITh
MOJIYYEHHbIC 3HAHUS JIJIsl PEIICHUS MPAKTUYECKHUX 3a/a4;
- pa3BUTHE MPEJCTABICHUN O BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B
OKPY’KaIOLIEM MHUPE, COBEPILICHCTBOBAHUE UHTEIJIEKTYaJbHbBIX U PEUYEBBIX YMEHUMN
yTeM 00OoTaleHusI MAaTEMAaTUYECKOTO S3bIKa, PA3BUTHUS JJOTUIECKOTO MBIITUICHHUS,;
- 3HAKOMCTBO C OCHOBHBIMU HJI€IMH U METOJaMU MAaTeMaTUYECKOr0 aHAJIHN3a.



Onucanne MecTa Kypca B y4eOHOM ILIaHe
[Ipenmer «MaTeMaTuka» H3ydaeTcss Kak o00si3aTeJbHBbIH Yy4COHBIIM
IpeIMET BO BCEX THUIAX 00I11€00pa30BaTeNIbHBIX OpraHU3alMMi, 00eCrnedrnBaOIINUX
cpeaHee odiee oopa3zoBanue. Ha 6a30BoM ypoBHE Ha n3yueHue MaTeMaTtuku B 10-
11 xmaccax otBomutcs 340 yacoB, W3 pacy€ta 5 y4eOHBIX YacOB B HEJEIIO,
COTJIaCHO Y4eOHOMY IIaHy IIKOJIBI.

I'ox oOyueHust Kou-Bo yacoB B Kon-Bo yueOHBIX Kou-Bo yacoB B
HEZeIo HeZeNb yu4eOHOM roy
10 xmace 5 34 170
11 xmacc 5 34 170
Bcero 3a kypc:
340 gacoB

Ilnanupyembie pe3yjbTaThl 0CBOCHUS Y4eOHOI0 npeamera «MaTreMaTuka:
ajredpa U Ha4YaJIa MAaTEMATHYECKOT0 AHAJIN3a, reoMeTpus» (0a30BbIil
YPOBEHb): IUYHOCTHBIE, MeTallpeIMeTHbIC U NMpeAMeTHbIE.

JINYHOCTHBIE Pe3yJbTATHI BBITYCKHUKOB CTapUIEH IIKOJbI, JOCTUTAEMBbIE MpPH
W3YYEHUN MAaTEMATHUKU:

- TOTOBHOCTb M CHOCOOHOCTh Y4YalllUXCSd K CaMOPa3BUTUIO U JIMYHOCTHOMY
CaMOOIIPEEIICHHUIO;

- chOpMUPOBAHHOCTh HMX MOTHBAllUM K OOYUYECHHIO U IIeJICHANIPaBICHHON
MO3HABATENILHOW  JESATENbHOCTU, CHUCTEMbl  3HAYUMBIX  COIUAIBHBIX U
MEKJIMYHOCTHBIX OTHOIIEHUMN, IEHHOCTHO-CMBICIIOBBIX YCTaHOBOK;

- CMIOCOOHOCTH CTABUTH IIEJU U CTPOUTH KU3HEHHBIC TJIaHbI;

- pa3BUTHE TaKUX KauyeCTB, KaK BOJIf, IEJICYCTPEMJIEHHOCTh, KPEAaTUBHOCTD,
WHUIIMATUBHOCTh, TPYAOJIOOME, AUCIHUIIMHUPOBAHHOCTh, a TaKXKe YMEHHE
MPUHUMATh CAMOCTOSITEJIbHBIE PEIIEHUSI U HECTH 33 HUX OTBETCTBEHHOCTD;

- pa3BUTHE CIIOCOOHOCTH K JIMYHOCTHOMY M TpOo(ecCHOHATbHOMY
CaMOOTIPEICIICHHIO, K BEIOOPY TTpodeccui;

- Ppa3BUTHUE KPUTHYECKOTO MBIIUICHHUS, MOTHBAallMM K T[IO3HAHUIO U
caMm000pa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HU.

MeTanpeaMeTHble pe3yJbTAaThl U3yYCHUSI MAaTEMaTUKU HAa 0A30BOM YPOBHE:

- OCBOCHHUE YYaIIUMHUCS MEXIPEAMETHBIX MOHSATUN M YHHBEPCAJIbHBIX yUE€OHBIX
NelcTBUM (pEeryisTUBHBIX, TO3HABATEIbHBIX, KOMMYHUKATUBHBIX);
-CaMOCTOSITEJIbHOCTh B IJIAHUPOBAHUM M OCYUIECTBICHUU y4e€OHOU AESTENbHOCTH
Y OpraHu3aliui y4eOHOTO COTPYIHUYECTBA C TIearoraMyu U CBEpCTHUKAMU;

- CIIOCOOHOCTH K MOCTPOCHUIO MHAUBUAYATIBHON 00pa30BaTEIbHONU TPACKTOPHUH;

- BJIaJICHUE HaBBIKAMU Y4Y€OHO-HCCIIEIOBATEIHCKON, MPOCKTHOW U COLUAIBLHOU
JEATEIIbHOCTH.

- COBEPIICHCTBOBAHHE YMEHHU PabOThl C WH(MOpMAIUE: MOUCK U BBIIACICHUE
HAyYHBIX CBEACHUH C WCIOJIB30BAHMEM pPAa3HBIX HCTOYHUKOB HWHGOpPMAIINH;
BBIICJISITH OCHOBHYIO MBICJIb, TJIABHBIE (DAKTHI,

- YMEHHE palMOHaJIbHO TUIAHUPOBATh CBOM YUEOHBIN TPYI;

- Pa3BUTHE YMEHHI CAMOKOHTPOJISI, CAMOOLIEHKHU B MPOIIECCE KOMMYHHKATUBHOMN




JESTEIbHOCTH B IIpoliecce 00yUueHusl.

"Matematuka: anrebpa W Hayalla MaTeMaTHYECKOro aHaju3a, reometpus”
(0a30BbIl ypOoBEHB) - HpeAMeTHbIe pe3yJabTaThbl OCBOEHUsI 0a30BOro Kypca
MATEMaTHKH JI0J’KHbI OTPAKATh:

1) chopMHpPOBAaHHOCTH MPENCTABICHUI O MaTeMaTHKEe KaK YaCTH MHPOBOM
KyJIbTYpbl U1 O MECT€ MaTeMaTHKd B COBPEMEHHOM NMBHWIM3ALMH, O CIIOCO0aX
OMMCAHMS HA MATEMAaTUYECKOM SI3bIKE SIBJIEHUN PEAIbBHOIO MUPA;

2) c(hopMHPOBaHHOCTH TPEACTABICHUNA O MAaTEeMaTHYECKHX MOHATHUIX KaK O
BAXHEHIINX MaTeMaTHYECKUX MOJENSIX, MO3BOJISIONIMX OIUCHIBaTh U HM3ydaTh
pa3Hble NPOLECChl M SBJICHUS; IOHUMAHUE BO3MOXXHOCTH aKCHOMATHYECKOTO
IOCTPOEHUSI MAaTEMaTUUECKUX TEOPUIL;

3) BiaJicHWE METOJaMH JIOKA3aTelIbCTB U AITOPUTMOB PEIICHUS; YMEHUE HX
IPUMEHATbH, IPOBOJAUTH JOKA3aTEIIbHbIE PACCYKIACHUS B XOJI€ PELLICHUS 3a/1a4;

4) BiIajcHUE CTAaHIAPTHBIMH TpPUEMaMH PEIICHHWS PANUOHAIBHBIX U
UPpALMOHAIBHBIX, IOKA3aTEIbHBIX, CTETIEHHBIX, TPUTOHOMETPUYECKUX YPaBHEHUN
Y HEPaBEHCTB, UX CUCTEM; MCIOJIb30BAHUE TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM, B
TOM 4YHCJIEe Ul MIOWCKA MYTHU PEHICHUS M WLIIOCTPALMU PEIICHUs YpaBHEHUU U
HEPaBEHCTB;

5) chopmMHpOBaHHOCTH TPEICTABICHHA 00 OCHOBHBIX MOHITHSIX, HUICAX H
METO/IaX MaTEMaTUYECKOr0 aHAJIN3a;

6) BiagcHHE OCHOBHBIMH TOHSITHSMH O IUIOCKHX W IPOCTPAHCTBEHHBIX
reOMEeTpUYECKUX (pUrypax, uX OCHOBHBIX CBOWCTBAx; C(QOPMHUPOBAHHOCTh YMEHUS
pacro3HaBaThb Ha YEpPTEXKAX, MOAEISIX M B PEAJbHOM MHPE TIE€OMETPHUYECKHE
(Gurypsl; IpUMEHEHUE N3YYCHHBIX CBOMCTB F€OMETPUUYECKUX GUTYp U popMy: st
pELICHNS TEOMETPUYECKUX 3a4a4 U 33/1a4 C IPAKTUYECKUM COJIEPKAHUEM;

7) chopMUpPOBaHHOCTH MPEICTABICHUI O MPOLECCAX U SBJICHUSIX, HMEIOIIHNX
BEPOSITHOCTHBIM XapakTep, O CTATHCTHYECKUX 3aKOHOMEPHOCTSX B PEAIBHOM
MUpe, 00 OCHOBHBIX MOHATHSX 3JIEMEHTAPHOW TEOPUU BEPOSITHOCTEM; yMEHUI
HaXOJUTh M OLEHUBATh BEPOSITHOCTU HACTYIUIEHUS COOBITUH B MPOCTEUIINX
MPAKTUYECKUX CUTYALMSIX U OCHOBHBIE XapAKTEPUCTUKHU CIIyYalHBIX BEJTUYHH;

8) BiameHNe HaBBIKAMH HCIOJIB30BAHUS TOTOBBIX KOMIBIOTEPHBIX MPOIPAMM
IIPYU pEeLICHUU 3a/a4.



MartemaTuka: anreﬁpa H HAYAJAa MATEMATHYIECCKOI'0 aHa/In3a, recoMEeTpus

ba3oBblii ypoBeHb
«IIpobeMHO-PYHKIIMOHAJIbHBIE Pe3YJIbTAThI»

Pasznen

BbInyCKHUK HAYYHTCS

BLIHyCKHI/IK MOJIYYIUT BO3MOKHOCTH HAYYUTHCHA

Ileau ocBoeHMsI
npeaMera

I[HSI HUCIIOJIB30BaHUA B HOBCGI[HCBHOﬁ KU3HU M 00ECIICUeHUS
BO3MOXHOCTH  YCIICIIHOTO  IIPOJOJIKCHHA 06p330BaHI/IH 10
CIICHUAJIBHOCTAM, HEC CBA3AHHBIM C IMPUKJIAAHBIM UCIIOJIb30BAHUCM
MaTEMAaTUKH

ﬂ]l}l paseumusl MolullleHUusl, UCNOJb306AHUA 6
NOBCeOHEBHOU HCUZHU

u obecneqerus 603MONCHOCHU ycnewuwHozo npodozzwcele

06pa306aHuﬂ no cneyuaibHocmsAiAm, He C6A3AHHbIM C
anKﬂaaHblM Uucnojlb3o068aruem mamemamuxKu

TpebGoBanus k pesyabraTam

Dnemenmut meopuu
MHOJMHCecme u
MamemamuyecKkoil
J02UKU

OmepupoBaTh Ha 0a30BOM ypPOBHE MOHSTHSAMH: KOHEYHOE
MHO3KECTBO, JJIEMEHT MHO’KECTBA, IIOJIMHO>KECTBO,
nepecedyeHrue U OObEIMHEHUE  MHOXKECTB,  YUCJIOBbIE
MHO’KECTBA Ha KOOPIANHATHOU MIPSIMON, OTPE30K, UHTEPBAII;

ornepupoBaTth Ha 0a30BOM YpPOBHE IOHATHUSMHU: YTBEpPXKACHHUE,
OTPULIAHUE YTBEPKACHUS, UCTUHHBIC U JIOXKHBIE YTBEPKIACHU,
IPUYMHA, CJEICTBUE, YACTHBINA Cilydail oOIIero yTBEp:KIeHUS,
KOHTPIIPUMED;

HaXOJUTh I[epeceyeHue U OOBEAMHEHUE JIByX MHOXECTB,
NPEeJCTaBICHHBIX TpapUUECKH Ha YUCIOBOM MPSIMOIi;

CTPOUTH HAa YHCIOBOM MNPSIMOW IOAMHOXECTBO YHCIOBOTO
MHO€ECTBA, 3aJJaHHOE MPOCTEHIIUMU YCIOBUSAMU;

pacrio3HaBaTh JIOXKHbIE YTBEPKACHHUS, OIIMOKU B PACCYXACHUSX,
B TOM YHCJIE C UCIIOJIB30BAHUEM KOHTPIIPUMEPOB.

B noeceonegnoti scuznu u npu usyyeHuu Opyeux npeomemos.
— HCIIOJIB30BaTh YHCIOBBIE MHOXECTBA HAa KOOPAWHATHOU
MPSIMOM I ONIMCAHUS PEAJIBHBIX ITPOLIECCOB U SIBIICHUN;

Onepuposams’ NOHAMUAMU: KOHEUHOE MHOICECBO,
NEeMEHM MHONCECMBA, NOOMHOICECMBO, nepeceyenue
U 06beOUHeHUe MHOJICECME, YUCIO8ble MHOJCECMEA HA
KOOPOUHAMHOU — NPAMOU,  OMPEe30K,  UHMepP8al,
NOLYUHMEPBATl, NPOMEICYMOK C BbIKOJOMOU MOUYKOL,

zpaqbuttecme npe()cmaeﬂeﬁue MHOIHCECB Ha
KoopduHamHOﬁ njiockocmu,
onepupoeambs NOHRAMUAMU. ymeepofcdenue,

ompuyanue YmeepicOeHuUs, UCMUHHbIE U JIOJNCHbIE
VMBEPIHCOeHUs,, NPUUUHA, CIeOCMEUe, YACMHBLU CyYall
00we20 ymeepaitcoenusl, KOHmpnpumep;

npoeepsimu
MHOIICECBY,
Haxoo0ums nepecevenue u 00vbeOUHeHUue MHON*CECMS, 8

npl/lHanZe.?fCHOcmb onemernma

MOM  Yucie NPeOCMABIeHHbIX — epaguuecku  Ha
YUCTI0B0U NPAMOU U HA KOOPOUHAMHOU NAOCKOCIU,
npoBOOUMb  OOKA3AMENbHbIE — PACCYHCOEHUsL  ONis

000CHOBAHUS UCTMUHHOCIU YMBEPHCOEHULL.

! 3)16CB 1 JaJiec: paCrno3HaBaTb KOHKPETHBIC ITPUMEPHI O6H_II/IX MOHATHH MO XapaKTCpHbIM ITPU3HAKaM, BBITIOJIHATH JIEHCTBHS B COOTBETCTBHH C OINPCACIICHUEM 1 HpOCTCﬁHjHMH
CBOICTBaMU HOH)ITI/Iﬁ, KOHKPETU3UPOBAThH NIpUMEpPaAMU O6HII/IC IOHATHUA.
2 3,HGCI: " Aajee; 3HaTb ONPECACIICHUC MMOHATHUA, YMETh MOSICHATH €0 CMBICJI, YMETh UCIIOJIb30BATh IIOHATHUE U €TI0 CBOICTBa Ipu NpoOBCACHNUN paccyx(z[eﬂnﬁ, peuIcHuur 3aaa4.




— TIPOBOJIUTH  JIOTHYECKHUE
HOBCE€IHEBHON KU3HU

pacCyXIeHHusT B  CHUTyalusx

B nosceonesnoii srcuznu u npu uzyueHuu opyaux

npeomemos:

—  UCNOIb308aMb yucnosvie MHOHCECm8a Ha
KOOPOUHAMHOU  NpAMOU U  HA  KOOPOUHAMHOU
naockocmu Ol ONUCAHUSL PEeanbHblX Npoyeccos u
AGNeHUlL;

—  nposooumv  OOKA3ameNbHble  PACCYIHCOeHUs 8

cumyayusix nogceoHes ol IHCU3HU, NpU pelUeruu 3a0ay

U3 Opyeux npeomemos

Yucna u
GbIpadsceHus

OnepupoBarb Ha 0a30BOM YpPOBHE IOHATUSAMM: LEJIO€ YHUCIIO,
JIeTUMOCTb 4MCell, OOBIKHOBEHHAs! ApoOb, AecATUYHAs JpoOb,
pannoHaIBHOE YNCII0, TPUOIIDKEHHOE 3HAYEHHUE YHCIIa, YacTb,
710715, OTHOIIEHHUE, MPOLEHT, MOBBIIIEHUE M IMOHWKEHHE Ha
3aJJaHHOE YHUCJIO IIPOLIEHTOB, MacIlITa0;

onepupoBaTh Ha 0A30BOM YpOBHE MOHATHAMM: JIorapudm uucna,
TPUTOHOMETPUUYECKass OKPYKHOCTb, TIpaJyCHas Mepa yria,
BEJIMYMHA YTJIA, 33JaHHOTO0 TOYKOW HAa TPUTOHOMETPUYECKOU
OKPYXHOCTH, CHHYC, KOCHUHYC, TAHT€HC M KOTaHIEHC YIJIOB,
MMEIOLINX TPOU3BOJIBbHYIO BEJINYNHY;

BBIMIOJHATh ~ apu(MeTHdyeckue  JeHCTBUSA €
paloOHaIbHBIMU YHCIIAMU;

BBITOJIHATh HECJIOXKHBIE MTPEOOPa30BaHUs YUCIOBBIX BBIPAXKEHUI,
COJIepXKallMX CTETEHU Yucelsl, JUOO KOPHU M3 4Hcel, 0o
Jorapu@msl 4UCE;

CpaBHUBATh PallMOHAJIBHBIE YHCIIa MEXY CO00ii;

OLICHMBAaTh U CPAaBHMUBATh C PALMOHAIBLHBIMHM YHCIAMU 3HAYCHUS
LENbIX CTENEHEW 4YHCel, KOPHEH HaTypaJbHOM CTENEHU W3
YHCell, JIOTapu(pMOB UUCEN B MPOCTHIX CIYYasiX;

n300pakaTh TOYKAMHM HA YHCIOBOW  MpPSIMOit
paloHaIbHbIE YHCTIA;

n300pakaTb TOYKAMU Ha YHCIOBOH MpSMOW IieNible CTENeHU
YHcell, KOPHU HaTYpaJlbHOM CTENEHU U3 YKCe, JIorapu(mbl

NeJBIMA |

OcabIE H

Ce0600H0 onepupoeaniv nNOHAMUAMU. Yyejloe Yuciuo,

0enumMocmn yuces, 0ObIKHOBEHHAs: OPOOb, OeCAMUUHAS
0poOb, PAYUOHATILHOE YUCTO, NPUOIUNCEHHOE 3HAUEHUE

yucna, yacmo, 005, OMHOUEHUE, NPOYEH,
NOGblUeHUE U NOHUNCEHUE HA 3A0AHHOE YUCIIO
npoyenmos, macumao,

NPUBOOUMb NPUMEPLL YUCET C 3A0AHHBIMU CBOUCMBAMU
OenUMoOCmiu,

ONnepuposamb NOHSIMUSIMU. T02apUpM 4ucia,
MPUSOHOMEMPULECKASL OKPYICHOCb, PAOUAHHAS U
2paodycHas mepa yeud, 8eiuyuna yeud, 3a0aHH020
MOYKOU HA MPUSOHOMEMPUUECKOU OKPYICHOCIU,
CUHYC, KOCUHYC, MAH2EHC U KOMAHZEHC Y208,
UMEIOWUX NPOU3BOTbHYIO GETUYUHY, YUCAA € U T,

8LINOIHAMb apupmemuyeckue 0eticmeus, couemas
VCMHble U NUCbMEHHble NPUeMbl, NPUMEHSISI NPU
HeobX00UMOCMU 8bIYUCTUMEIbLHBLE YCIPOUCMEA;

HAX00umbs 3HaA4eHUsi KOPHs HAMYpPaibHOU Cmenetu,

CmeneHu ¢ payuOHAJIbHbIM noxkasameiem, JlOdeunga,

UCNONBL3YA NPU HEOOXOOUMOCTNU BbIYUCTUMENbHBLE
ycmpoticmea;

NoIb306AMbCS OYEHKOU U NPUKUOKOU NPU NPAKMUYECKUX
pacyemax;




Yrces B MMPOCTHIX CITyYasix;

BBITIOJTHATh HECJIOXKHBIE MPeoO0pa3oBaHUs IENBIX M JAPOOHO-
palMOHATIBHBIX OYKBEHHBIX BBIPAYKCHHIA;

BBIPDAKATh B IMPOCTEHIIUX CIy4asx W3
NIEPEMEHHYIO Uepe3 JpyTue;

BBIYUCIIATH B IIPOCTBHIX CIyYasdX 3HAYCHUA YU CIOBBIX U 6yKBeHHBIX
BBIPOKEHUI, OCYIIECTBIISAI HEOOXOIUMBIC ITOJCTAHOBKUA U
npeoOpa3oBaHMUS;

n300pakaTh CXEMaTHYECKU YTOJ, BEIUYHMHA KOTOPOTO BhIpaKEHA
B Tpajgycax;

OLCHUMBATb 3HAKW CHHYCA,
KOHKPCTHBIX YIJIOB.

paBeHCTBa OJHY

KOCHHYCAa, TaHI'CHCA, KOTaHI'CHCA

B nosceonesnoll oicusHu u npu  usyyeHuu Opyeux yu4eOHbiX
npeomemos:

BBIMOJIHATh BBIYMCIICHUS] TPU PEIICHUH 33734 MPaKTUYECKOTO
XapakTepa;

BBIMTOJIHATh TPAKTUYECKUE pACUYeThl C WCIONB30BAHUEM TIPH
HE0O0XO/IMMOCTH CIIPAaBOYHBIX MaTEPHAJIOB U BEIYMCIUTEIbHBIX
YCTPOMCTB;

COOTHOCHTH peallbHbIe BEJIMYWHBI, XapaKTEPUCTHKH OOBEKTOB
OKPYXKAalOIIETO MHpa C WX KOHKPETHBIMH YHCIIOBBIMHU
3HAUCHUSIMU;

UCTIOJIB30BaTh METOJBl OKPYTJICHHS, NMPHUOIKEHUS W TPUKUAIKA
IPU PELICHUHU MPAKTUYECKUX 3a/]1a4 OBCEAHEBHOM KU3HU

npoB8OOUMb NO U3BECMHBIM POPMYIAM U NPABUIAM
npeobpazosanus 6YKEEHHbIX BbIPANCEHUI,
BKIIOUAIOWUX CMeENeHU, KOPHU, 102apUghmbl U
mpuzoHomMempuueckue QyHKyuu,

HAaxo0umbs 3HA4eHUsl YUCT08bIX U OYKBEHHbIX BbIPANCEHUI,
ocyuecmaisis Heobxooumvle NOOCMAHOBKU U
npeobpazoeanus,

— uzobpadcamv  cxemamudecku — Veol,  GeIUUUHA
KOMOPO20 8bIPANCEHA 8 2PAOYCaX Ul PAOUAHAX,

—  UCNONb308aMb  NpU  peuleHuu 3a0a4y  madauuHvle
3HAYEHUSL MPUCOHOMEMPULECKUX DYHKYULL YeN08;

—  BBINOJIHAMb NEPEBOO BENUUUHDL Ylld U3 PAOUAHHOLUL
Mepbvl 8 2pAOYCHYI0 U 0OPAMHO.

B nosceonesnoii sicuznu u npu uzyuenuu Opyeux y4eOHvix
npeomemos:

BbINOIHAMb OCUCBUsL C YUCTOBLIMU OAHHBIMU NPU
peueHuU 3a0ay nPaKmuyecKko2o Xxapakmepa u 3a0ay
U3 paziuyHbIX 001aCmell 3HaHUll, UCIOAb3Ysl NPU
HeoOX00UMOCMU CNPABOUHbIe MAMEPUATbL U
BLIUUCIUMETbHBIE YCIPOUCEA,

OYEHUBAMb, CPABHUBAMD U UCNOIL308AMb NPU PEUUEHUU
NPAKMUYECKUX 3a0ay YUCL08ble 3HAYEeHUS PedIbHbIX
BEUYUH, KOHKPEMHble YUCTOBbLE XAPAKMEPUCMUKU
00bEKMO8 OKPYACAOUe20 MUpa

Ypasnuenus u
Hepagencmea

PemaTe nMHENHBIE ypaBHEHMS WM HEPABEHCTBA,
ypaBHEHWUS;

pemiath Jiorapupmudeckue ypaBHenus Bujaa log o (ox + ¢) =d u
npocTeiie HepaBeHCcTBa Bua log 5 X < d;

pellaTh MoKasaTe/bHble ypaBHeHns, Buaa a” °= d (rae d MoxHO
IPE/ICTABUTH B BUJE CTEIIEHN C OCHOBAaHMEM &) U MPOCTEHIIIe
HepaBeHcTBa BUAa @ < d (rme d MOKHO NpeCTaBUTE B BUJIE

KBaaApaTHBIC

— Pewamv  payuonanvhuie, nokasamenvHvle U
noeapugmuyeckue  ypaeweHuss U HepaeeHcmad,
npocmetiuiue UppayuoHanvHule u
MPULOHOMEMPUIeCcKUue YpaeHeHuUs, Hepagencmea U ux
cucmemvl;

UCNONIBb3068aMb MEMOObl peuleHUs YPAGHEeHUlL: NpUuseoeHue
K 8UQy «npou3zgedenue pasHo Hynio» Uil «4acmHuoe




CTEIEHU C OCHOBaHHEM a);.

NPUBOJIUTH  HECKOJIBKO MPHMEPOB  KOPHEH  MpOCTEHIIero
TPUTOHOMETPHYECKOTO ypaBHEHUS BHIA: sin X = @, COS X = a,
tg X = a, ctg X = a, rme a — TaOJIU4YHOE 3HAYCHHE

COOTBETCTBYIOIIEH TPUTOHOMETPUUYECKON PYHKIINU.

B nosceonesnoui scuznu u npu usyueHuu opyux npeomemos:
— COCTaBJISIThb U pPEIlIaTh YPAaBHEHUS U CUCTEMbl YPaBHEHUN IIPU
PELIEHUHN HECIIOKHBIX TPAKTUUECKUX 33]1a4

PABHO HYIIOY», 3AMEHA NEPEMEHHDBIX,

UCNONIL308AMb MEMOO unmepeanos onst peutenus

HepaseHcma,
UCNONB3068aAMb epaghuueckuti Memoo ons
NPUOTUICEHHO20 PeuleHUsl YPABHEHULl U HEPABEHCNE,
uz00pasxicamsv Ha MPULOHOMEMPUUECKOU OKPYIHCHOCIU
MHOHCECMBO peuieHutl npocmeuuux
MPUSOHOMEMPULECKUX YPABHEHUI U HePABEHCME;
BbINOJIHAMbL OMOOpP KOPHEelU YPAGHEeHUUl UIU pPeueHUl
HepaseHcme 8 COOMBEmCmsUul ¢ OONOIHUMENbHbIMU
VCLOBUAMU U 02PAHUYEHUSMUL.

B nosceonesnoii srcuznu u npu uzyueHuu Opy2ux y4eOHoix

npeomemos:

cocmaeniams U peuamsv  YPAGHEeHUs,  CUCTIeMbl
VPABHEHUll U HEPABEHCMEA NPU PeuleHUlU 3a0ay Opyeux
VueOHbIX NpeoMemos;

UCNONL306AMb  VPABHEHUsI U HepaseHcmea  OJisl
nocmpoenus u uccie008anus npocmeuuux
MAMEMAMUYECKUX MoOeell PeaibHblX CUMyayutl uiu
NPUKIAOHBIX 3A0aY,

yMemb  UHMEPpNpemuposams — NOJNYYEHHbL  Npu
pewleHuu YpasHeHus, HepageHCcmed UIU CUCeMbl
pe3yibmam, OYeHUusams e20 Nnpagoonoodoodue 8
KOHMeKcme 3d0AHHOU  pPeanbHOl — CUmyayuu  uiu
NPUKIAOHOU 3a0ayu

Dyukyuu

OnepupoBaTh Ha 0a30BOM YpPOBHE NOHSATHUSIMU: 3aBUCHMOCTD
BEJIMYMH, (YHKIHA, apIyYMEHT U 3HaueHHe (PyHKIMH, 00JIacTh
onpezeNeHuss U MHOXKECTBO 3HaueHHM (QyHKUUHU, rpadukx
3aBHCUMOCTH, rpaduK QyHKINH, HYIH QYHKINHU, TPOMEKYTKH
3HAKOIOCTOSHCTBA, BO3PAaCTaHUE HA YHUCIOBOM MPOMEXKYTKE,
yObIBaHHE HA YHUCJIOBOM TIPOMEXYTKE, HauOoJbllee U
HauMEHbIlIee 3HaYeHHe QYHKIUU Ha YHCIOBOM IIPOMEXKYTKE,

Onepupoeamb NOHAMUAMU. 3A6UCUMOCMb 6ETUYUH,

@yHKYUsA, apeyMeHm u 3HaveHue QyHKyuu, ooiacms
onpeoenenusi U MHONICeCMe0 3HAYeHUll yHKYUuU,
epagux 3asucumocmu, epagux QynKyuu, Hyau
@yHKYUU, NPOMENCYMKU 3HAKONOCMOSHCMEA,
603pacmanie Ha YUci080M NPOMedICYmKe, YObleaHue
HA YUCTI080M NPOMENCYNIKe, Hauboabluee u




nepuoanyueckas GyHKUIUs, IEPUO;

orepupoBaTh Ha 0A30BOM ypOBHE MOHATUSMHU: NpsiMas U oOpaTHas
MPOMOPLUUOHATIEHOCTD JTUHEeHas, KBaJIpaTHyHasl,
JorapupmMuIecKas U nokKaszaresbHas byHKIuy,
TPUTOHOMETpHUECKUEe QYHKIUY;

pacrio3HaBaTh TpaQuKH dIIEMEHTAPHBIX (YHKUUH: MpsIMOH U
00paTHOM MPOMOPIMOHAIBHOCTH, JMHEHHOM, KBaIpaTHYHOM,

JorapupMUUECKON u [I0KA3aTEIbHOU byHKIMH,
TPUTOHOMETPUUYECKUX (DYHKLIHH;
COOTHOCHTH TpaUKH dJIEMEHTApHBIX (QYHKIMNA: TPsIMOH U

0o0paTHON MPOMOPLUMOHATFHOCTH, JUHEWHOMN, KBaJApaTUYHOM,

J0TapuPpMHIECKON u [I0Ka3aTEIbHON GbyHKIHH,
TPUTOHOMETPUUYECKUX (PYHKLUH C popMysilaMu, KOTOPBIMU OHU
3a/1aHbl,

HaXOJUTh TO rpaduKy NPUOTMHKEHHO 3HAYeHHS (QYHKIUH B
3a/laHHbIX TOYKaX;
OTIpeIeIIATh MO rpauKy CBOMCTBA (GYHKIUU (HYJIH, TPOMEKYTKU

3HAKOMOCTOSIHCTBA, MIPOMEXKYTKH MOHOTOHHOCTH,
HauOOJIbIINE M HAUMEHbIINE 3HaYeHUS U T.11.);
CTPOUTh  3CKM3  rpaduka  (QYHKIMH,  YJOBJIETBOPSIOIIEH

MpUBEIEHHOMY HAaOOpy yCIOBHHl (IPOMEXYTKH BO3pacTaHUs /
yObIBaHUs, 3HaYeHHEe (YHKIUU B 33JaHHOM TOYKE, TOYKHU
HKCTPEMYMOB H T.1.).

B nosceonesnoui scuznu u npu usyuenuu opysux npeomemos:
OTpeNeNIsATh MO TpaduKaM CBOWCTBA PEATBHBIX TIPOIECCOB U

3aBUCMMOCTE (HauOosipllMe W HAMMEHBbIIME 3HAaYeHUs,
NPOMEXYTKM BO3pacTaHuss U  YOBIBaHUSA, TPOMEXYTKHU
3HAKOIOCTOSIHCTBA U T.I1.);

WHTEPIPETUPOBATh  CBOMCTBA B  KOHTEKCTE  KOHKPETHOM

HpaKTquCKOﬁ CUTyalluu

HauMeHbuee 3Havenue QYHKYuU Ha YUcio80M
npomedicymke, nepuooudeckas QyHKyus, nepuoo,
YemHas u HeuemHas YYHKYuu,

onepupoeaniv NOHAMUAMU. NPAMAA U o6pamﬂaﬂ

NPONOPYUOHANLHOCMY, TUHEUHAS, K8AOPAMUYHAS,
Jloeapughmuyeckas u nokasamenvHas QyHKyuu,
mpuzoHomempuieckue QyHKyuu,

onpeoensimo  3HaueHue  QYHKYuu NO - 3HAYEHUIO
apeymenma npu  pA3IUYHLIX  CHOCOOAX — 3A0aHUSL
dyHryuu;

cmpoums  2pagpuku  U3YYEHHBIX  QYHKYULL,

ONUCHIBAMb NO 2PAPUKY U 8 NPOCMENUUX CLYUASAX NO

dopmyne nogederue u ceolicmea hyHKYuil, HaxoO0ums
no epaguxy ¢yuxyuu HauboabuiUe U HauMeHbulUe
3HAYEHUsL,

cmpoums 3CKu3 epagpura gyukyuu, yoosiemsopsouieli

npugedeHHoM)y HAbOpY YCo8Ull (NPOMeNCYMKU
603pacmanus/yovieanus, 3Havenue QyHKyuu 6
3a0aHHOU MOUKe, MOYUKU IKCIMPEMYMOS, ACUMNIOMbI,
HYIU QYHKYUU U m.0.);

peuiams ypasHeHus, npocmetiuiue cucmemsl ypagHeHutl,

UCNOL3YS C8OUCMBA PYHKYUL U UX 2PAPUKOSE.

B nosceonesnoii sorcuznu u npu uzyyeHuu opyeux y4eoHvix

npeomemos:

onpedensms NO 2pagukam U UCNOIL308AMb  OJis
peulenus NpuKIaoHblX 3a0ay CcOUCMBa pPedasbHblX
npoyeccog U 3agucumocmel  (Hauboavuiue U
HauMeHblue 3HaA4YeHUs, NPOMENCYMKU 603PACTAHUS U

YObi8aHUs dynkyuu, NPOMENCYMKU
3HAKONOCMOAHCMEA, ACUMNIMOMbL, NEPUOO U M.N.);
UHmMepnpemupogams — CoUCmea 6  KOHMeEKCHe

KOHKPEmHOU NPAKMUYeckol Cumyayuu,




— onpedensimo no epaguxam npocmetiuiue
Xapakmepucmuky — nepuooudecKkux  npoyeccos 8
buonoeUU, IKOHOMUKE, MY3bIKe, PAOUOCBA3U U OP.

(amnaumyoa, nepuoo u m.n.)

Inemenmol
MAMEMAMUUECKO20
ananusza

OmnepupoBaTh Ha 0a30BOM YpPOBHE IOHSTHUSMH: IPOHM3BOAHAS
¢yHKIMHM B TOYKe, KacareidbHas K rpaduky QyHKIUH,
npousBoaHas GpyHKINY;

ONpeNeNiATh 3HAaYeHHE MPOU3BOAHOM (QYHKIMU B TOYKE IIO
N300paKEHUIO KacaTelIbHOM K rpaduKy, MPOBEIECHHON B ITOM
TOUKE;

pemiate HECIOXKHBIE 33/7a4d Ha TPUMEHEHHE CBS3H MEXIY
NPOMEKYTKAMH MOHOTOHHOCTH W TOYKaMH JKCTpeMyMa
GyHKIMHM, €  OXHOH  CTOPOHBI, H  IPOMEKYTKAMH
3HAKOMOCTOSIHCTBA M HYJISIMU ITPOU3BOIHOM 3TOM yHKINH — €

JIPYTOH.

B nosceonesnoui scuznu u npu usyuenuu opysux npeomemos:

MONB3YACh TpaduKkamMHu, CpaBHUBATh CKOPOCTH BO3PACTAHUS
(pocTa, MOBBINIEHUS, YBEIUYEHHUS U T.I.) WIH CKOPOCTH
yObIBaHUS (TIaieHUs, CHI)KEHUS, YMEHbBIIIEHUS U T.11.) BETUYUH
B pEIbHBIX MPOLIECCaX;

COOTHOCUTH TpaduKH peabHBIX MPOILIECCOB U 3aBUCUMOCTEH ¢ MX
OMMCAHUAMH, BKIIOYAOIMMWMU XaApPaKTCPUCTUKHU CKOPOCTHU
u3MeHeHus (OBICTPBIN pOCT, TIABHOE MOHMWKEHHE U T.11.);

WCIIOJIb30BaTh TrpaduKH pPEATbHBIX TPOILECCOB JJisi PEIIeHUs
HECJIOKHBIX MPUKIAIHBIX 33/a4, B TOM YHUCJE ONpEeAess Mo
rpaduKy CKOPOCTh X0/ MpoIiecca

Onepuposams nousimusmu: npou3eo00HAsk PYHKYUU 8
mouke, Kacamenvhas K epaguxy QyHKyuu,
npouU3BOOHASE (PYHKYUU,

BbIUUCTIAMND NPOUZBOOHYIO 0OHOUNIEHA, MHO20YIEHd,
K8AOPAMHO20 KOPHS, NPOU3BOOHYIO CYMMbL YHKYULL

—  BIYUCTAMb NPOU3BOOHBIE DNEMEHMAPHLIX QVHKYUL U
UX KOMOUHAYULL, UCNONBb3YSA CNPABOUHbIE MAMEPUATILL,

— uccrnedosamsv 6 NPOCMEUWUX CAy4asx @YHKYuu Ha
MOHOMOHHOCY, Haxooums Haubovuue u
HauMeHbluue 3HaAYeHuss QYHKYUil, cmpoums 2paghuxu
MHO2OUJIEHO8 U NPOCMEUUUX PAYUOHATbHBIX (DYHKYUL
C UCNONb308AHUEM ANNAPAMA MAMEMAMUYECKO20
amanusa.

B nosceonesnotl scusnu u npu u3y4eHuu opyeux y4eonvix
npeomemos:

peutams NPUKIaoHsvle 3a0ayu U3 OuoI02uU, UIUKU,
XuMUU, IKOHOMUKU U OPY2UX NPEOMEMO8, C8A3AHHbIE C
Ucce008aHueM XapaKkmepucmux peaibHblxX
npoYeccos, HaxoHcOeHuem Haub ONbLUUX U
HAUMEHbUUX 3HAYEHUL, CKOPOCU U YCKOPEHUS U

UHmMepNpemupo8amy NOYyYeHHble Pe3)Ibmamsl

Cmamucmuka u
meopus
eepoamuocmei,
J02uKa u
KoMOunamopuka

OnepupoBaTh Ha 0a30BOM YPOBHE OCHOBHBIMHU OIHCATEIbHBIMU

XapaKTePUCTUKAMU YHICIIOBOTO Habopa: cpenHee
apudMeTnyecKoe, MeauaHa, HauOOIbIIEe W HAWMEHBIIEe
3HAUCHUS;

OneprupoBaTb Ha 0azoBoM YPOBHC MOHATHAMH: 4YaCTOoTa H
BCPOATHOCTH CO6BITI/ISI, CHy‘l&fIHLIfI BBI60p, OIIBITBI C

— HUmemwv  npedcmaenenue 0  OUCKpEmMHbIX U
HEeNnpepuleHbIX CYYAUHBIX geUdUHaX u
pacnpeoeneHusix, 0  He3a8UCUMOCIU  CIYVYAUHBIX
BeNUYUH,

— umembv  npeocmaegieHue O  MAMeMaAmMuUyecKom

0XHCUOAHUU U ducnepcuu Cﬂy'fl(lﬁHblx BEJIUYUH,




PaBHOBO3MOXXHBIMHA 3JIEMCHTAPHBIMU C06BITI/I${MI/I;
— BBIYUCIIATH BEPOATHOCTU COOBITHII HA OCHOBE moacycTa yuciia
HCXOA0B.

B nosceonesnoui scusnu u npu usyueHuu opyux npeomemos:

OLICHMBAaThb ¥ CpaBHUBaTb B IPOCTBIX CIIy4asX BEPOATHOCTU
COOBITUH B peaTbHOM JKU3HH;

YUTaTh, CONOCTABJIATh, CpPAaBHUBATb, WHTEPIPETUPOBATh B
MPOCTHIX CIIyYasX pealibHbIe JaHHbIC, PEACTABICHHBIE B BUC
TabJuIL, AUarpamm, rpaduKkoB

—  umemw npedcmasienue 0 HOPMATbHOM PACHpeOeleHUU
U NpUMepax HOPMANbHO PACHPEOENEeHHbIX CNYUAUHBIX
BEeNIUYUH,

NOHUMAMb CYMb 3aKOHA DONLUUX YUCeN U 8blOOPOUHO2O0
Memooa usmepeHus eposmMHOCMel;

umMems npedcmasieHue 00 YCi08HOU 8EPOSIMHOCIU U O
NOJHOU 8ePOAMHOCIU, NPUMEHSAMb UX 8 peuleHUU
3a0au;

umemv npedcmasieHue 0 8ANHCHLIX YACHBIX BUOAX
pacnpeoeneHuli U NPUMEHAMb UX 8 peueHuU 3a0a4,

—  UMemb npedcmasieHue 0 KOppeasyuu C1y4aunbix
8eIUYUH, O TUHEUHOU pecpecCul.

B nosceonesnoti sorcuznu u npu usyuenuu opyaux
npeomemos:

—  GBIYUCTAMb UTU OYEHUBAMb 8EPOAMHOCIU COOLIMULL 8
PeanbHOU HCUSHU,

—  8blOupamv nooxooswue Memoovbl NpeocmasieHus u
00pabomKu OaHHbBIX;

—  yMemb peuiamb HeCI0HCHble 3a0adu HA NpUMeHeHue
3aKOHA OONBUIUX HUCEN 8 COYUONOSUU, CMPAXOBAHUL,
30pagooxpanenuu, obecneyeHuu 6e3onacHocmu
HaceleHUsl 8 Ype3sblualiHblX CUMYayusx

Texcmosvle 3a0auu

PemraTe HeclloXHBIE TEKCTOBBIE 3a0aUl PAa3HbIX TUIIOB;
— AaHaJIu3upoBaThb YCJIOBUC 3a4ayu, IIpU HCO6XO,Z[I/IMOCTI/I
CTPOUTH I €€ PCIICHUA MATCMATHYCCKYIO MOJICIIb,

— TIOHUMaTh W  WCIOJB30BAaTh  JJIs  pEHICHWS  3aJauu
uH(poOpMaIioo, TPEACTaBICHHYI0 B BHJIE TEKCTOBOW U
CUMBOJIGHON 3amucH, CXeM, TaONuIl, auarpamm, rpagukos,
PUCYHKOB;

— JEUCTBOBaTh MO QITOPUTMY, COJEPKAIMIEMYCS B YCIOBUH
3a/1a4H;

— HCHOJIB30BATh JIOTHYCCKUC PACCYKACHUS IIPU PCIICHUU

—  Pewamv 3a0auu pazuvix munos, 6 mom uucie 3a0ayu
NOBbIUEHHOU MPYOHOCMU,

—  8blOUPAMb ONMUMANLHBLIL Memoo peueHus 3a0adu,
paccmampusas paziuyHvle Memoobl,

— cmpoums MoOelb  peulenus  3a0ayl,
doKazameibHvle PaACCYHCOCHU,

—  pewambv 3a0dayu, mpebdylowue nepebopa 6apuarmos,
npoeepKu  YCiosull, svibopa ONMUMATILHO20
pe3yrbmama,

—  QHAIU3UPOBAMb U UHMEPNPEMUPOB8AMb Pe3yIbmamyl 8

npo8ooUms




3a[a4H;

— pabotath ¢ H30BITOYHBIMU YCIOBHSIMH, BbIOMpas M3 Bcei
uHpOpMaLnK, TaHHbIE, HEOOXOAUMBIE JJISl PEIICHUS 3a/1a4H;

— OCYIIECTBJIATH HECIOXHBIM Tepedop BO3MOXKHBIX PEIICHHH,
BbIOMpass M3  HMX  ONTUMAaJbHOE IO  KPUTEpUSM,
c(OpMYIMPOBAHHBIM B YCIOBUHU;

— AHAIM3HMPOBATh U MHTEPIPETUPOBATH IOJYyYCHHBIC PELICHUS B
KOHTEKCTE YCJIOBUS 3aJaud, BbIOMpaThb pElICHUs, He
IIPOTUBOpEYAILINE KOHTEKCTY;

pelaTh 3aJa4u Ha pacyeT CTOUMOCTH IOKYIIOK, YCIIYT, OE3/10K U
T.IL.;

pelaTh HECJIOKHBIE 3a7jaul, CBSA3aHHBIE C JIOJIEBBIM yYacCTHEM BO
BJIaJICHUU (PUPMOIL, IPEANPUATHEM, HEIBUXKUMOCTBIO;

pemarb 3aJaud Ha IPOCThle IPOLEHThl (CUCTEMBI CKUJOK,
KOMHMCCUM) M Ha BBIYUCIEHUE CIIOKHBIX IIPOLIEHTOB B
Pa3IUYHBIX CXeMax BKJIAJ0B, KPEAUTOB U UIOTEK;

peliaTb MpPaKTUYECKUE 3ajjaud, TpeOyrollue HCIOIb30BAHUS
OTpULIATENIbHBIX YMCEJ: Ha ONpEJeJIeHHE TeMIepaTyphl, Ha
oTpeieNIeHue TOJIOKEHUS] Ha BpeMEeHHOU ocH (J10 HaIlel 3pbl U
nocjie), Ha JBUKEHHE JEHEKHBIX CPEeACTB (IIPHUXO0J]/pacxon),
Ha OompezeseHUe TTTyOHHbBI/BBICOTHI U T.I1.;

MCIIOJIb30BaTh MOHATHE MaciITada JJis HaXOXKICHHs pacCTOSIHUN U
JUIMH Ha KapTaX, IUIaHaX MECTHOCTH, IUIaHAaX IIOMEIIECHUH,
BBIKpPOHKaXx, pu paboTe Ha KOMIBIOTEPE U T.1I.

B nosceonesnoii sicuznu u npu uzyueHuu Opy2ux npeomemos:

— peuiaTtb HECJIOKHbIE MPAKTHYECKHE 3aJayd, BO3HUKAIOIINME B
CUTYaIUsIX MIOBCEJHEBHON KU3HU

KOHmMeKcme yCclous 3a0adu, 8bloupams peuleHus, He
npomugopedaujue KOHMeKcmy;,

—  nepesooums Npu peuwteHuu 3a0auu UH@GOpMAyuro u3
00HOU  ¢hopmbl 8  Opyeyio,  UCHONL3YS — Npu
HeoOxoouMocmu  cxemol, mabauybwl, epadghuxu,
ouazpammul;

B nosceonesnoii srcuznu u npu uzyueHuu Opyaux
npeomemos:

—  pewams npakmuiecKue 3a0adu u 3a0aiu u3 opyeux
npeomemos

T'eomempusn

OnepupoBarh Ha 0a30BOM ypOBHE MOHATHUSMU: TOUKa, MpsMas,
IJIOCKOCTh B MIPOCTPAHCTBE, napajieIbHOCTh u
NEePIEHINKYISIPHOCTD MPSIMBIX U THIOCKOCTEH;

pacrio3HaBaTb OCHOBHBIE BHJbl MHOTOTPAaHHUKOB (IIpHU3Ma,
NUpaMuJia, MPSIMOYTOJIbHBINA Mapajuienenunesn, Kyo);

n300pakaTh U3y4aeMble GUTYPHI OT PYKH U C TPUMEHEHHEM

Onepuposams NOHAMUAMU. MOYKA, NPAMASL, NIOCKOCHb 8
npocmpancmee, napaiielbHoCms u
NepneHOUKYIAPHOCHb NPAMBIX U NIOCKOCMELL,

npuMensmy O0Jisl peuweHus 3a0ay 2eomempuieckue hakmol,
ecnu Ycnosusi NpUMeHeHUs 3a0aHbl 8 A68HOU opme;

peuiams 3a0a4u Ha HAXOHCOEHUE 2eOMEeMPUYECKUX




MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB;

Jies1aTh (BBIHOCHBIE) INIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTBIX
00beMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y;

U3BJIEKATh WH(POPMAIIHIO O MTPOCTPAHCTBEHHBIX T€OMETPUUECKUX
durypax, npeaCcTaBIEHHYIO Ha YepTexaxX U PUCYHKaX;

npuMeHATh Teopemy [Iudaropa nmpu BEIYUCIECHUH JIEMEHTOB
CTepeoMeTpudecKux puryp;

HaXOJUTh OOBEMBI W IUJIOHIAJM MOBEPXHOCTEH MMPOCTEHIIMX
MHOTOTPaHHHUKOB C IPUMEHEHUEM (HOPMYIL;

pacro3HaBaTh OCHOBHBIC BUJIbI TEJI BpaleHHst (KOHYC, IMIAH/P,
cthepa u map);

HAaXOJUTh OOBEMBbl U IUIOMIAAN MOBEPXHOCTEH MPOCTEHUIINX
MHOTOTPAaHHHUKOB M T€J BPAIICHUs C TPUMEHEHUEM (OopMyII.

B nosceonesnoii srcuznu u npu uzyuenuu Opy2ux npeomemos:

COOTHOCHTH a0CTpPaKTHBIE TEOMETPHUYECKHE TOHSATHS M (PaKThl C
peaIbHBIMU KU3HEHHBIMH O0BEKTaMH U CUTYaLUsIMHU;

HCIIOJIB30BaTh CBOWCTBA IIPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX
buryp A pemeHus THUMOBBIX 334ad  MPaKTHUYECKOTO
COJIEPIKaHUS;

COOTHOCUTDH IUIOUIAIM TMOBEPXHOCTEH TeNl OJMHAKOBOH (OpMBI
Pa3IU4HOIO pa3sMepa;

COOTHOCHTb OOBEMBI COCYAOB OJMHAKOBOH (POPMBI pa3inuyHOro
pasMepa;

OLIEHUBATh (POPMY MTPABUIBHOI'O MHOTOI'PaHHUKA MOCJIE CIUIIOB,
Cpe30B M T.N. (ONpEeAessaTh KOJIMYECTBO BEpIIUH, pebep H
rpaHel NOJyYEHHBIX MHOTOTPAHHUKOB)

8eUYUH NO 0OPAZYAM UNU ATICOPUMMAM,

denamu (8bIHOCHbBIE) NIIOCKUE YePMENCU U3 PUCYHKOB
00veMHbIX uzyp, 8 mom yucie pucosams U0 ceepxy,
CcOOKY, CMpOUmMs CeyeHust MHO202PAHHUKO8,

U361eKamsv, UHMEPRPEMUpPO8ams U NPeodoPaz08bl8ams
uHGopmayuro 0 ceomempuyeckux gueypax,
NPeoOCmasieHHyIo Ha Yepmedtcax,

NPUMEHAMb 2eomempudeckue hakmuol 05 peueHus 3a0ad,
8 MOM YUCIe NPeONnoaA2AloUUX HECKOIbKO UA208
pewenust;

ONUCHIBAMb 83AUMHOE PACNONONHCEHUE NPAMBIX U
RIOCKOCMeEl 8 NPOCMPAHCEE,

Gopmynuposams ceoticmea u NPU3HaKu Gueyp;

O0KA3bIBAMb 2eOMEMPUYECKUE YMBEPIHCOCHUS;

671a0emb CManOapmHoU Kiaccugukayuer
NPOCMPAHCMBEHHBIX hu2yp (Mupamuowvl, npu3Mbl,
napannenenuneovl);

Haxooums 00veMbl U NIOWAOU NO8epXHOCHel
2eoMempuieckux mei ¢ npuUMeHeHuem hopmyi;

BbIUUCTIAMb PACCIOSHUS U YeIibl 8 NPOCMPAHCMEE.

B nogceonesHotl sHcuznu 1 npu uzyuyeHuu Opyaux
npeomemos:

UCNONB308AMb CEOUCMEA 2EOMEMPUYECKUX puzyp Ois
Peuenst 3a0a4 NPaKkmuyecKoeo xapakmepa u 3a0au
u3 opyeux obnacmeii 3HAHULL

Bexkmoput u
Koopounamol 6
npocmpancmee

— OmnepupoBaTh Ha 6a30BOM YpOBHE MOHIATHEM JIEKAPTOBBI
KOOPJIMHATHI B IPOCTPAHCTBE;

— HaXOAWUTb KOOPJMHATHI BEPIINH KyOa U MPSIMOYroJIbHOTO
napajuleIenumne1a

—  Onepuposame NOHAMUAMU OEKAPMOBLL KOOPOUHAMbL 8
npocmpancmee, 86eKmop, Mooyib 8eKmMopd, paseHCME0
BEKMOPOB,  KOOPOUHAMbBL  8EKMOPA, Y20l  MeNCOY
BEKMOpAaMU,  CKAISIPHOE NPou3gedeHue GeKmopos,
KOJUIUHeApHble GeKMOPbl,;

—  HAxoO0umv paccmosiHue mMexucoy 08yMsa MoyKamu,




CYyMMY 8eKMOPO8 U NpouzgedeHue eKmopa Ha 4ucio,
YOIl MedHcOy 6eKMOopamu, CKAlspHoe NpouzeedeHue,
PAcKkIaovleams 8eKmMop Nno 08YM  HEKOLIUHEeAPHbIM
sexmopam,

3a0a6ams  NJIOCKOCMb YPABHEHUEM 8 0eKapmosou
cucmeme KOOpOuHam,

pewams npocmeuiuiue 3a0a4u 66e0eHUeM 8eKIMOPHO20
basuca

OrnuceiBaTh OTJIeTIbHbIE BBIIAIOIINECS pe3yibTaThl, IIpeocmasnsims 6Kk1A0 8bLOAIOWUXCA MAMEMATNUKOS 8
Hcemopusn MOJIYYCHHBIC B XO/I€ PA3BUTHUS MaTEMAaTUKHU KaK HAyKU; passumue MamemMamurky U UHbIX HAYYHbIX ob1acmel;
Mamemamuku 3HATh IPUMEPHI MATEMATUYECKUX OTKPBITUN U UX aBTOPOB B NOHUMAmMb POb Mamemamuxu 8 passumuu Poccuu
CBSI3H C OTEUECTBEHHOW U BCEMUPHOM UCTOpUEH;
MOHMMAThH POJIb MaTEeMaTUKU B pa3BuTuu Poccuu
[IpuMeHsTh M3BECTHBIE METOJbI MPU PEIICHUU CTaHAAPTHBIX Hcnonvzoeams ochosHble MemoObl 00KA3amenbCmad,
MaTeMaTHYeCKUX 3aJ1ay; npo8ooUms dokazamenbcmeo u 8bINOIHAMb
3amMeyvarhb u XapaKTepU30BaTh MaTeMaTU4YECKHe onposepoicenue;
3aKOHOMEPHOCTH B OKPY>KaIOLIEH EeHCTBUTENLHOCTH; NPUMEHAMD OCHOBHbIE Memoobl peutenus
NPUBOAUTH MPUMEPbl MATEMATHUYECKUX 3aKOHOMEPHOCTEH B MamemMamuyeckux 3a0a4;
Memoow OpUpoOJEe, B TOM UHCIE XapaKTEepU3YIOLIUX KpacoTy u HA4 OCHOBE MamemMamuyecKux 3aKOHOMepHOCmel 6
Mamemamuku COBEPIIEHCTBO  OKPYXKAIOIIETO MHpa W  TPOU3BEICHUMN npupooe Xapaxkmepuzoeama Kpacomy u

HCKYCCTBa

COBEPULEHCINBO OKPYIHCAIOWe20 MUpa U npou3eedeHull
uckyccmea,

NPUMEHAMb NpoCmeliuue npocpammHuble cpeocmea u
971eKMPOHHO-KOMMYHUKAYUOHHBIE CUCTEMbL NPU
peuienuy MamemMamuyecKux 3a0ay




Conep:xxanune y4eOHOI0 nmpeamera
10 — 11 kaacco1 (340 4.)
AJireOpa 1 HaYaJIa MATEMATHYECKOT0 AHAJIU3A

[ToBTOpeHue. Pemenue 3a1a4 ¢ UCIOJIB30BAHUEM CBOMCTB YHCENI U CHCTEM
CUMCJIEHUS, JEIIMMOCTH, JOJIEM U YacTel, MPOLEHTOB, MOAYJIEN uuceln. Pemenue
3alad ¢ MCHOJIb30BAHUEM CBOMCTB CTENEHEM M KOpPHEW, MHOTOWICHOB,
npeoOpa3oBaHNii MHOTOUYJICHOB U IPOOHO-PAIIMOHATBHBIX BRIPAKECHU.

Pemenune 3aad ¢ uCMnosib30BaHUEM TPAAYyCHOM MepbI yria. Moaysb uncia u
€ro CBOMCTBA.

Perenue 3a1a4y Ha IBUKEHUE U COBMECTHYIO pabOTy ¢ TOMOIIBIO JIMHEHHBIX
Y KBaJpaTHBIX YpPaBHEHUM M UX cucTeM. PelieHne 3a1ad ¢ MOMOIIBIO YHCIOBBIX
HEpPaBEHCTB M CHUCTEM HEPABEHCTB C OJHOW NEPEMEHHOW, C NPUMEHEHUEM
U300paKEHUSI YUCTIOBBIX TPOMEKYTKOB.

Pemenue 3agad ¢ MCHONB30BAHMEM YHCIOBBIX (PYHKUMH M UX TpadHKOB.
Hcnonb3oBaHue CBOMCTB WU TIpa(UKOB JUHEHHBIX W KBAJAPATUYHBIX (DYHKIIMA,
0OpaTHOI MPOMOPLHOHATBHOCTH M (GyHKIHE Y <X. I'padudeckoe permenue
YPaBHEHUI U HEPABEHCTB.

Tpuronomerpudeckast OKpy>XKHOCTb, paduanHas mepa y2ia. CUHYC,

KOCHHYC, TaHI€HC, KOMaH2eeHc IIPOU3BOJIBHOTIO yria. OcHOBHOE
TPUTOHOMETPUYECKOE  TOXKIECTBO W CIHEACTBUS M3  HEro.  3HAYCHMS

TpuroHomeTpuueckux ¢yukiuii s yriaos 0°, 30°, 45°, 60°, 90°, 180°, 270°.
TTTTTTT

(nggz pan). Dopmynvl CrOdCEHUs MPULOHOMEMPUUECKUX —(DYHKYU,

Gdopmynvl npusedenust, popmyvl 080UHO20 APSYMeEHMA.

Hynu  QyHKUMM, DOpPOMEXYTKM  3HAKOIMOCTOSHCTBA, MOHOTOHHOCTb.
HauGonbiiee u HavMmeHsbllee 3HayeHue (QyHkuuu. Ilepuonnueckue (yHKUIHUU.
YeTHOCTh U HEUETHOCTh PyHKIMI. CroorcHbie ¢hynkyuu.

Tpuronomerpuueckue GyHKIIUUA Y =COSX, Yy =SinX,y =tgx. Dyuxyus y = ctgx.
CpoiicTBa 1 rpa)MKl TPUTOHOMETPUUECKUX (PYHKIUH.

ApPKKOCUHYC, apKCHHYC, apKTaHI€HC 4YHuCla. Apkxomaueenc 4ucia.
[Ipocreimme TPUrOHOMETPUUECKUE ypaBHEHUs. PemieHne TpUTOHOMETPUYECKUX
YPaBHECHUM.

Obpamuvie mpuzoHomempuieckue QYHKYUU, ux c8oUcmea u cpagpuxu.
Pewienue npocmeriwiux mpueonomempuieckux HepaseHcms.

CreneHb ¢ IEMCTBUTEIBHBIM MTOKa3aTeIEM, CBOMCTBA cTenenu. [Ipocreitmue
NOKa3aTelibHble YpaBHEHMs] U HepaBeHCTBA. llokaszartenbHass (yHKIUsS U ee
CBOICTBA U TpaduK.

Jlorapudm uucna, cBoiictea jorapudma. Jlecstuunbiii norapudm. Yucno e.
Hamypanenviti  nocapugpm. Ilpeobpa3oBanue J10TapuMUUYECKUX BbIPAKECHHI.
JlorapudmMuueckne ypaBHeHHs] U HepaBeHCTBA. Jlorapudmuueckas GyHKIUS U €€
CBOICTBA U TpaduK.

Crenennast ¢yHkuuss W ee cBoiictBa u Tpaduk. HppaunroHanbHbIe
ypaBHEHHUSI.

Memoo unmepeanos 0ns pewieHus Hepagencma.



Ilpeobpazosanus epagpuxos Gynxyuii: cosue 800jb KOOPOUHAMHBIX OCell,
pacmsadxiceHue u coicamue, OmMpaMceHue OMHOCUMENbHO KOOPOUHAMHBIX OCel.
I'paghuueckue memoowvl pewtenus ypaguenul u HepaseHcms. Pewenue ypasrenuii u
HEPABEHCME, COOEPHCAUUX NEPEMEHHYIO NOO 3HAKOM MOOYIIA.

Cucmemvl  NOKA3AMENbHBIX,  N02APUPMUYUECKUX U  UPPAYUOHATILHBIX
ypasHenuti. Cucmemvl NOKA3AMENbHBIX, 102APUPMULECKUX HEPABEHCS.

Bzaumno oopamuvie pynxyuu. I pagpuxu e3aumno obpamuwvlx hyHkyuil.

Vpasnenus, cucmemul ypasnenuii ¢ napamempom.

[IpousBoanass ¢yukuuu B Touke. KacatenbHasi k rpaduky GyHKIHH.
['ecomerpuueckuii ©  GU3KMYECKHM  CMBICT  Tpou3BOJHON.  [Ipou3BojiHbBIC
anieMeHTapHbIX GyHKIUHN. [Ipasunra ougpepenyuposarus.

Bmopas npouszeoonas, ee ceomempuueckuii u QpusuuecKuii CMulCIL.

[Tonsitue o HenpepbiBHBIX (PyHKIMAX. Touku skcTpeMyma (MakcUMyma U
MuHuMyMa). HccrmenoBanue diaeMEHTapHBIX (PYHKIIMH HAa TOYKH DKCTPEMyMa,
HauOOJIbIIIEE U HAaWUMEHBIIIEEe 3HAUEHUE C MOMOIIbI MPOU3BOJIHOU. [locmpoenue
epaguxos yukyuii ¢ noMowblo NpouzooHsIx. llpumenenue npou3eooHol npu
peuienuu 3a0ad.

[lepBooOpaznas. Ilepsoobpasuvie snemenmapuwvix @yuxkyuu. I[lnowaos
KpusonunetiHou mpaneyuu. Dopmyna Heromona-Jlelibnuya. OnpedenerHulli
unmezpan. Bviuucnenue naowaoei niockux gueyp u oovemos men epaujeHus ¢
HOMOWbIO UHMeESPAla.

I'eomerpusn

[loBTopenne. Pemenue 3amad ¢ OPUMEHEHUEM CBOWMCTB (QuUryp Ha
IUIOCKOCTU. 3aJa4yd Ha JI0Ka3aTelIbCTBO M TIOCTPOCHHE KOHTPIPHUMEPOB.
Hcnonb3oBaHne B 3ajayax IMPOCTEUINMX JIOTUUECKUX NpaBwil. PemeHue 3amau c
UCIIOJIBb30BAaHUEM TEOPEM O TPEYTrOJIbHUKAX, COOTHOLIEHUH B IPSAMOYTOJIBHBIX
TPEYroJIbHUKAX, (PAaKTOB, CBA3AHHBIX C YETHIPEXYroJIbHUKaMU. Perenue 3amad c
UCIIOJIb30BaHUEM (DaKTOB, CBSI3aHHBIX C OKpYKHOCTSAMH. PemeHue 3amay Ha
U3MEpPEHMs] Ha IUIOCKOCTH, BBIYMCIEHHE JUIMH W Iulomaned. Pewenue 3aday c
HOMOWBIO BEKMOPO8 U KOOPOUHAM.

Harnsinnast crepeomerpusa. @urypsl U ux uzobOpaxkeHus (kyO, mupamuna,
npusMa). OcHosHblie noHamus cmepeomempuu u ux ceoticmea. CeueHus: Kyda u
TeTpa’apa.

Touka, mpsAMasi ¥ IJIOCKOCTh B MPOCTPAHCTBE, aKCHOMBI CTEPEOMETPUU U
CIEACTBUA M3 HHUX. B3auMHOE pAacCIlONOKEHUE NPSAMBIX M IUIOCKOCTEH B
npocTpadcTBe. llapamienbHOCT MNPAMBIX M IUIOCKOCTEM B IPOCTPAHCTBE.
N300paxkeHne npoCcTeNImnx NpoCTPaHCTBEHHBIX (PUTYp Ha MIIOCKOCTH.

Paccrosinus mexay purypamu B IpOCTPaHCTBE.

VYrael B ipoctpancTse. [IepneH Ky IapHOCTh NPSAMBIX U INIOCKOCTEH.

[Tpoexrust purypsl Ha TWIOCKOCTh. [Ipr3HaKK MEPIEHIUKYISTPHOCTH MPSIMBIX
Y IJIOCKOCTEN B MPOCTpaHCTBE. Teopema 0 Tpex NepneHauKyIspax.

MHoOrorpaHHuKH. [Tapaiutenenune. CaoiicTBa MPSIMOYTOJIBHOTO
napaenenunena. Teopema [Tudaropa B mpoctpanctse. [Ipusma u nupamuaa.



[IpaBunbHas nmupamuaa U NpaBuiibHas npusMma. [lpsmas nupamuaa. DiaeMEHTHI
MPU3MbI U TUPAMMU/IBI.

Tema Bpamienus: nuauHApP, KOHYC, cepa m map. OCHOBHBIE CBOWCTBA
MPSMOTO KPYTOBOTO MHJIMHIpPA, MPSIMOTO0 KPYroBOTO KOoHyca. M3o0pakeHue Tel
BpaIeHus Ha TUIOCKOCTH.

lIpedocmasnenue 06 yceuenHoM KOHyce, ceyeHus KOHyca (napanienvHoe
OCHOBAHUIO U NPOXOOsUjee Yepe3 GepUiuny), CeueHus YUIuHopa (napaiieibhHo u
nepneHOUuKyIapHo ocu), ceuenus wapa. Pazeepmka yununopa u xonyca.

llpocmetiuiue KomOUHAYUU MHO20SDAHHUKOE U MeNl 8DAUEHUST MeHCOY
cobotl. BprunciieHne 3JIEMEHTOB MPOCTPaHCTBEHHBIX (Guryp (pebpa, auaroHan,
YTJIbI).

[Inomans MOBEPXHOCTH TMPABWIBHOW NHPAMHUIIBI W MPSIMOUA MPU3MBI.
[Inomans MOBEPXHOCTH MPSAMOrO KPYroBOrO IMMJIMHIpPA, MPSMOTO KPYroBOTO
KOHYCa | Iapa.

[Tonstue 06 06beme. OOBbEM UpPaMUJIBI U KOHYCA, TPU3MBI U LIMJIUH]IPA.
O0BeM mapa.

Ilooobuvie mena 6 npocmpancmee. COOTHOIICHUS MEXIY TUIOIIAISIMH
MOBEPXHOCTEN U 00BEMaMU NOI0OHBIX TEll.

Heuowcenuss 6 npocmpancmee: napaiieibHblli NEPEeHoc, YEHMPAIbHAs
CUMMempUsl, CUMMempus OmMHOCUmenvbHo niockocmu, nosopom. Ceoticmea
osudicenuil. Ilpumenernue 08uMICEHUL NPU peuteHul 3a0adu.

BekTopbl U koopauHaThl B mpocTpaHcTBe. CymMma BEKTOPOB, YMHOXEHUE
BEKTOpa Ha YHUCJO, YyroJ MeXJy BekTopamu. KosuiMmHeapHble M KOMILIaHAPHBIC
BeKTOpBl. CKansapHoe npoussederue 8ekmopos. Teopema o paznodcenuu 8ekmopa
no mpem HekoMniauapuvim eekmopam. CKansipHoe npoussedeHue 6eKmopos 8
Koopounamax. Ilpumenenue 6exmopos npu peuieHuu 3a0ay HA HAXONCOeHUe
paccmosiHuti, OuH, naowacell u 06vbeMos.

Ypasnenue nnockocmu 6 npocmpancmee.  Ypasuwenue cgepvr 6
npocmpancmee. Dopmyna Ol BbIYUCIEHUS DACCMOSHUSL MeHCO0y MOYKAMU 8
npocmpancmee.

BepositTHOCTh M cTaTucTHKA. PaboTa ¢ JaHHBIMH

[ToBTOpenue. Pemenne 3amay Ha TaOIMYHOE U TpadUuecKoe MpeCTaBICHUE
JMaHHBIX. VcIonp30BaHne CBOWCTB M XapaKTEPUCTHUK YHCIIOBBIX HA0OPOB: CPEIHUX,
HanOOJIBIIIETO W HAMMEHBITIETO 3HAYCHHUS, pa3Maxa, oucnepcuu. Pewernue 3adau na
onpeoeneHue Yacmomul U 6epOAMHOCMU cOObImuUll. Boiyucnenue eeposimiHocmeli 8
ONbIMAX C PABHOBO3IMONCHLIMU IJIEMEHMAPHLIMU uUcxooamu. Pewenue 3aodau c
npumeneHuem Kombunamopuku. Pewenue 3aoau Ha ewviuucienue 8eposimmocme
He3a8UCUMBIX COObIMUL, NpUMEHeHUe QOPMYNbl CIOHCEHUSI BEPOAMHOCMEN.
Pewenue 3adau c npumenenuem ouacpamm Diinepa, Oepesa 8eposmHOCHEl,
Gdopmynvr bepuynnu.

Ycnosnas eeposimuocmes. Ilpasuno ymnoowcenus eepoamuocmeu. Popmyna
NOJIHOU 8€POAMHOCTU.

Huckpemnvie cnyuatinble 6enuuuHvl U pacnpeoenenus. Hezasucumoie
cryyaiinvle genuyunvl. Pacnpedenenue cymmvl U npou3eeoeHus He3a8UCUMBIX
CIYYQUHbIX GEIUYUH.



Mamemamuueckoe oocudanue u  Oucnepcusi CIYYAUHOU — BENUYUHDBL.
Mamemamuueckoe odxcudanue u Oucnepcusi CyMMbvl CAYYAUHLIX — GEUYUH.
T'eomempuueckoe pacnpedenenue. bunomuanvroe pacnpedenenue u e2o ceoucmad.

Henpepuvignvie  cnyuaunvie  eenuuunvl.  Ilonamue o  niomnocmu
sepoamuocmu. PasnomepHoe pacnpedeneHue.

llokazamenvroe pacnpedeneHue, e2o napamempeol.

llouamue o HopmanvHom pacnpedenenuu. Illapamempsvi HOPMATLHO2O
pacnpedenenus. Ilpumepvl cayyaunblx 6eIUdUH, NOOYUHEHHBIX HOPMATbHOMY
3AKOHY (NO2pewHOCmb U3MepeHULl, POCH Yel08eKa).

Hepasencmeo Yebwviwmesa. Teopema bepuynnu. 3axon 6onvuiux uucei.
Buvibopounwiii memoo usmepenuss eeposmuocmeti. Ponv 3axona Oonvuux uucen 8
Hayke, npupoode u ooujecmae.

Kosapuayuss osyx cnyuatinvix eenuyun. Ilowamue o xosgpguyuenme
koppenayuu. Cosmecmmuvle HAOMIOOEHUsL 08YX CIAVUAUHBIX 6eAUYUH. Bvibopounblil
K03¢huyuenm xoppensayuu.

TemaTHuyeckoe NJIAHUPOBAHUE
MaTeMaTHKAa: ajiredpa U HA4YajIa MaTeMaTHYECKOI0 aHAJIN34,

reoMerpus
10 kaacc.
Ne
Tema pa3gesa Tema ypoka
n/n
1 Omnpenenenre YMCI0BON KIIUU U criocoba ee 3aaHus
Yucaosbie pea Pym A
2 pyHKIHH Omnpenenenne yuciaoBoi PyHKITMU U crioco0a ee 3aaHusl.
(10 gac) o
3 Omnpenenenne yuciaoBoi PyHKITMU U crioco0a ee 3aaHusl.
[Ipenmer crepeomeTpuu. AKCHOMBI CTEPEOMETPHH.
4 Beenenue pert P p p P
5 (5 vac.) HekoTopsie ciencTBus U3 akCHOM.
6 CoiicTBa (hyHKIIHH.
Hucnoseie N o
7 CaoiicTBa (DyHKIMH.
byHKIIUN
8 CaoiicTBa (hyHKIIHH.
9 Pemenue 3a1a4 Ha MPUMEHEHNE aKCHOM CTEPEOMETPHH U HX
CJIEICTBUH.
Bsenenue
10 Pemrenue 3a1a4 Ha MPUMEHEHNE aKCHOM CTEPEOMETPHH U HX
CJIEICTBUM.
11 CgoiicTBa GHyHKIIHMN.
Hucnosbie
12 ObparHas pyHKIUSA
byHKIIT
13 OOparHas pyHKIUS
Perrenue 3a1a4 Ha MPUMEHEHNE aKCHOM CTEPEOMETPHH U HX
14 Beenenue N
crieacteuii. CamoctosiTenpHas pabora.
MapamnenasHocts | [lapannensHble npsMble B pocTpaHcTBe. [lapamienbHOCTh Tpex
15 NPSIMBIX U MPSIMBIX
miockocreit (17




yac.)

YucioBble

16 byHKH OO6parnast GyHKIUA
17 | Tpuronomerpu4e | Yycopas OKpyKHOCT.
cKkHe pyHKIuHn
18 (26 uac.) UucoBast OKpY>KHOCTb.
19 | apamwtensrocts | 11apalyieNbHOCTB HPSMOIL U ITOCKOCTH
20 TpAMBIX 1 Pemenue 3a1a4 Ha IPUMEHEHHUE aKCHOM CTEPEOMETPUH U UX
IUIOCKOCTEH CIICICTBHIL.
21 Yucnoast OKpy>KHOCTb HA KOOPAVMHATHOU INIOCKOCTH.
Tpuronomerpuuec "
22 YucnoBasi OKpYKHOCTb Ha KOOPJMHATHOM IJIOCKOCTH.
Kue (QyHKIUH
23 YucnoBas OKpYKHOCTh Ha KOOPAWHATHOM MJIOCKOCTH.
o4 | TlapamnensuocTs Perienue 3a1a4 Ha IPUMEHEHUE AKCUOM CTEPEOMETPHUH U UX
PAMBIX 1 ciencTBuid. CaMocTosATeIbHAA PadOTa.
25 IUIOCKOCTEIA CkpeluBaroniyecs npsiMble
26 Cunyc 1 kocuHyc. TaHT€HC U KOTaHTeHC.
Tpuronomerpuyec
27 P p Cunyc u kocuHyc. TaHreHC U KOTaHTeHC.
ke (QyHKIUU
28 Cunyc u kocunyc. TaHreHc ¥ KOTaHI'€HC
29 | IlapamnensHocts | [loBTOpeHME TEOpHM U pelIeHuE 3a1a4 110 TeMe
HPSIMBIX U
30 . VYTIBI ¢ COHANIPaBICHHBIMU CTOPOHAMH. YTOJI MEX/y TIPSIMBIMH.
IJIOCKOCTEH
31 KonTponbnas padota Nel «HucnoBas OKpyKHOCTbY.
Tpuronomerpuuec
32 Tpuronomerpuieckre GyHKIUU YUCIOBOTO apryMEHTa
Kkue (QyHKIUU
33 Tpuronomerpuveckre GyHKIIMU YUCIOBOTO apryMEeHTa
[loBTOpenue Teopum, pemieHue 3amad 1o Teme: «B3ammuoe
34 | IlapannenbHOCTB P PHH, - D
HPAMBIX 1 PacIioyIo’KEHUE MPSIMBIX B IPOCTPAHCTBEY.
. [loBTOopenue Teopuu, pemieHue 3anad no Teme: «B3aumHoe
35 IUIOCKOCTEH
pAacIioyIoKEeHUE MPSIMBIX B IPOCTPAHCTBE.
36 Tpuronomerpruyeckue GyHKIUH YTIOBOTO apryMEHTA.
Tpuronomerpuyec
37 P P Tpuronomerpuueckue GyHKIUU
Kkue (QyHKIUU
38 DopMyIbl IPUBEIECHUS
39 | TMapamrensHocTs Kontponenas pabora Ne2. BzaumHOe pacnonoxeHue npsmMbIX B
IPSIMBIX IIPOCTPAHCTBE.
40 IOCKOCTEi [Mapannenshbie muiockocTd. CBOWCTBA MapauIeNbHBIX MIIOCKOCTEH.
41 DopMyIbl IPUBEIECHUS
42 Tpuronomerpuuec | Kontponbnas pabota Ne3 «Tpuronomerpudeckue QyHKIHH
ke (QyHKIHH YTJIOBOTO apryMEHTay.
43 OyHKIUS y=sinx, ee CBOICTBa U rpaduk.
44 | TapamiensHocTs [ToBTOpenue Teopum, pemenne 3amad 1mo reme «llapamnensHocTh
TPSMBIX U IIJIOCKOCTEMN.
45 IOCKOCTElt Terpasap u napasuienenunen.
46 | Tpuronomerpuuec | OyHKIUS y=sinx, ee CBOICTBA U rpaduk.




47 Kue GyHKIUH DYyHKIIUS y=CcosX, €€ CBOMCTBA U TpaduK.
48 OyHKIUS y=cosx, €e CBOWCTBA U IrpauK.
49 | IlapamiensHocTh | 3amayu HA IOCTPOCHUE CEYCHUM.
HPSIMBIX U =
50 IoCKOCTei 3ajauu Ha IOCTPOEHHE CEYEHUN
51 [TepuoaraHOCTh QYHKIMH Y=SinXx U y=cosx.
Tpuronomerpuyec o
52 pKI/Ie (byHKE o [IpeobOpaszoBanue rpadkOB TPUTOHOMETPUIECKUX (DYHKITHIA.
53 [IpeobpazoBanue rpadKOB TPUTOHOMETPUUECKHUX (HYHKITHHA
54 | TlapawtenbHocTp | 384aYU HA IOCTPOCHHE CCUCHHIT
55 HPAMBIX 1 KontpomnsHas pabora Ne4 o teme «IlapaiienbHOCTh IPAMBIX U
IIOCKOCTCH IJIOCKOCTEM».
56 OyHKIUHN y=tgx, y=CtgX, UX CBOICTBa U rpauKu.
57 | TpuroHoMeTpHYIeC | Mypkimm y=tgx, y=ctgX, HX CBOICTBA U IpadHKHL.
KHe KLU
58 Pymxn KonTponbnas padora Ne5 Tpuronomerpuueckue GyHKIUU, UX
rpaduKu 1 cBOIcTBa
59 IMepnenaukyuasip | [lepnenaukymnsipHbie psiMbie B ipocTpancTie. [lapamiensHble
HOCTh NPAMBIX U | IPAMbIE, IEPIEHUKYISIPHBIE K INIOCKOCTH.
60 IVI0CKOCTel [Ipu3Hak nepneHaANKYJIAPHOCTH IPSIMOU U INIOCKOCTH.
(17 gac.)
61 Tpuronomerpuye APKKOCHHYC U pellleHUe YpPaBHEHUS cOSX=a.
62 | ckme ypaBHeHMs1 | APKKOCHHYC U PEIIEHHE YPABHEHHS COSX=d.
(10 gac.) .
63 ApPKCUHYC U pellIcHUE YPaBHEHHUS SinxX=a.
64 | llepnennukynsapro | Teopema 0 IpsAMON NEPIEHAUKYIAPHON K IIIIOCKOCTH
CTb MPSIMBIX U =
65 1OCKOCTEH Pemienue 3a1a4 Ha NepHeHIUKYIIPHOCTD IPSIMOM U TIIOCKOCTH.
66 ApKCUHYC U pellIeHUE YPaBHEHUSI Sinx=a.
67 Tpuronomerpudec | ApKTaHrec u pelieHue ypaBHeHHs tgx=a. ApKKOTaHI€HC U
KH€ YpaBHEHHUs | pEIIeHUE YpaBHEHUS ctgx=a
68 Tpuronomerpudeckue ypaBHEHUS.
69 | IMeprenaukyaspro | PEIICHHE 3a71a4 HA NEPIICHAMKYIAPHOCTS NPAMOM H ILIOCKOCTH.
70 CTb HPSMBIX 1 Pemenue 3a1au Ha MePHIEHANKYISIPHOCTD MIPSMOH U IMIIOCKOCTH.
ITIOCKOCTEH CamocTosiTenpHas padboTa.
71 TpuroHomeTpu4ecKue ypaBHEHHUS.
Tpuronomerpuuec
72 TpuroHomeTpuveckne ypaBHEHHUS.
KHe ypaBHEHUS
73 TpuroHomeTpuveckne ypaBHEHUSI.
24 | TlepreHmuKymspHo Paccrostame ot Touku 10 mockoctr. Teopema o Tpex
CTh MPSIMBIX U HIEPIICHANKYIIApAX.
75 IJIOCKOCTEM Yroa Mexay IpsMOH U IUNIOCKOCTBIO.
Tpuronomerpuuec
76 I;( e ypaBHeI;{mI KonrtponbHas pabora Ne6 Tpuronomerpuueckue ypaBHEHHS
77 | Ilpeobpa3oBanne | Cymyc n KOCHHYC CyMMBI M Pa3HOCTH apTyMEHTOB.
TPUTOHOMETpHYe
78 CuHyc ¥ KOCHHYC CYMMBI 1 pa3HOCTH apI'yMEHTOB.

CKHMX BbIpasKeHU i




(15 4gac.)

[ToBTOpEeHME Teopuu U peuieHue 3aaad no Teme «lleprnengukynsp u

79 | IlepnieHAUKYISAPHO Ny
HAKJIOHHBIE. YTOJI MEXKIY MPSIMOU U IUIOCKOCTBIO.
80 Ciiggfgf;?:ﬁn [ToBTOpEHME TEOPUU U PELLICHUE 3aja1 10 TemMe «llepnieniukyisap u
HAKJIOHHBIE. YTOJI MEXKIY MPSIMOU U IUIOCKOCTBIO.
81 ITpeobpasopanme CHHYC 1 KOCHHYC CyMMBI U Pa3HOCTH apryMEHTOB.
82 | tpuronomerpuuec | CHHYC M KOCHHYC CYMMBI U pa3HOCTH apI'yMEHTOB.
g3 | Kux BBIPAXKECHHI T
aHT€HC CYMMBI U Pa3HOCTH apryMEHTOB.
IloBTOpEHME Teopuu U penieHue 3a1ad 1no reme «lleprnenaukyisp u
84 | [lepneHIUKYISAPHO | HAKJIOHHBIC. YTOJI MEXIY MPSIMOU H TIOCKOCTBIOY.
CTh MPSAMBIX U CamocrosiTenbHas padboTa.
85 IJI0CKOCTEN JiByrpansbiil yroi. [Ipu3Hak nepneHauKymnsipHOCTH JBYX
rockocteil. IIpsaMoyronpHblid mapanienenue
86 IpeoGpasosane TanreHc CyMMBbI M Pa3HOCTH apTyMEHTOB.
87 | tpuronomerpuuec | opMyIibl JBOMHOIO apryMeHTa.
gg | KX BBIPAXKECHHI o N
OpMYJIbl IBOMHOT'O apryMEHTA.
JByrpanssiii yroi. [Ipu3Hak nepneHanKynsspHOCTH JBYX
89 | Iepuennuxynspo mwrockocteil. [IpaMoyronbHbiid mapanienenue
90 CE;;E@?;I;H JByrpanssii yroi. [IpuzHak nepneHanKynspHOCTH JBYX
mwrockocteil. [IpAMoyronbHbIii mapaiienenumen
91 @opMyIbl JBOMHOTO apryMEHTAa.
92 IIpeobpasoBanye | [peo6pasoBaHie CyMM TPUTOHOMETPUUCCKIX (YHKIMH B
TPHFOHOMGTPH‘EGC MPOU3BEICHHUE.
93 KUX BBIDOKCHUM | T]peoOpa3oBaHUe CyMM TPUTOHOMETPHIECKHUX (YHKIHMI B
IIPOU3BENICHUE.
IloBTOpPEHME TEOpHH U pELIEHME 3a/1ad 110 TeME «J{ByrpaHHBIH
94 | lepnenaukynsapuo | yroi. [lepneHaAuKyISIPHOCTD TIOCKOCTEW». ». CaMocTosITeThbHAS
CTb IPSAMBIX U pabota
95 IIJIOCKOCTEN [ToBTOpEHME TEOPUU U pELICHUE 3a/1a4 110 TeMe «JIByrpaHHBII
yroi. [lepneHIuKynspHOCTb MIIOCKOCTEM.
96 [IpeoOpa3oBaHue cyMM TPUTOHOMETPUUECKUX (YHKIUN B
MIPOU3BE/ICHUE.
[TpeoOpa3oBanue
97 | tpuromomerpmce KOHTponLHVa;I pabota Ne7 [Ipeobpa3zoBaHre TPUTOHOMETPUUECKUX
. BBIPAKEHUI.
KHMX BbIpaKEHHUH = =
98 [IpeoOpa3oBanue Npou3BeIeHUI TPUTOHOMETPUYECKUX (GYHKLUH B
CyMMY.
[epnenaukynsapao | KontponbsHast pabota Ne§ o teme «/IByrpaHHsblii yroi.
99 CTh NPSAMBIX U [lepneHIUKYISIPHOCTD MIOCKOCTEN.
IIJIOCKOCTEN
100 Muororpannuku | Ilonstue MHOTOTPaHHHKA. [Tpusma. Inomans 60koBOM
(16 yac.) MOBEPXHOCTH NMPSIMOHN MPU3MBIL.
[TpeoGpa3oBanue . .
101 | tpHroHoMerpruec [IpeoOpazoBanue Npou3BeIeHUI TPUTOHOMETPUYECKHX (GYHKIUH B
KUX BBIPOXKECHUN CYMMY.
102 YucnoBble OCIEI0BAaTENBHOCTH U UX CBOMCTBA. [Ipenen
IIpousBoanas MIOCJIEN0BATENBHOCTH.
103 (30 gac.) HucnoBble TOCHEA0BATENBHOCTH U UX cBoMCTBA. [Ipenen

IOCIC0BATCIBHOCTH.




[Tonstue muororpannuka. [Ipusma. [1nomane 60xoBO#

104 .
ITOBEPXHOCTU IPSIMOY IIPU3MBI.
MHororpasHuKu v
105 [Monsarue muororpannuka. [Ipusma. [Tnomans 60k0BOi
ITOBEPXHOCTU IIPSIMO IIPU3MBI.
106 CymMma 6eCKOHEUHOW Te€OMETPHUUECKOM MPOTPECCU.
107 [IpousBonHas CymMma 6eCKOHEUHOW T€OMETPHUECKON TPOTPECCHH.
108 [Ipenen pynkunn
109 [Monsarue muororpannuka. [Ipusma. [Tnomans 60koBOi
IIOBEPXHOCTHU NpsAMOi nipu3Mbl .CamocTosTenbHas padora
MHororpanHuku v
110 [Nonsarue muororpannuka. [Ipusma. [Tnomanas 60k0BOi
ITOBEPXHOCTHU IIPSIMO IIPU3MBI.
111 [Ipenen pynkun
112 [IpownsBoaHas [penen yukmmm
113 Ornpezenenne Nponu3BOIHOM.
114 [Inpamupa. IIpaBunbHas nupamuia.
MHoOrorpaHHuku
115 [Iupamupa. [IpaBuiibHas nupamuza.
116 Onpenenenue NpoOU3BOHOM.
117 [IpousBogHas Ornpezenenne Nponu3BOIHOM.
118 Brruucienue npou3BOIHBIX.
119 IToBTOpEeHue Teopun u pemenue 3anay no teme «llonstue
MHoOrorpassuka. [Ipuzmay.
MHororpaHHUKH
120 IToBTOpEeHue Teopun u pemenue 3anad no teme «llonstue
MHoOrorpassuka. [Ipuzmay.
121 Brruncnenune npon3BoAHbIX.
122 [IpousBonHas Boruncnenue npou3BoIHbIX.
123 KonTtposnbHast pabota Ne9 «BrruncieHre npon3BOIHbIX.
124 IToBTOpEHUE Teopuu u pemenue 3anad no teme «llonsrtue
MHoOrorpassuka. [Ipuzmay.
MHororpaHHuKu
125 [ToBTOpEeHME TeOpHM U pemeHue 3aaad no reme «llonstue
MHoOrorpassuka. [Ipuzmay.
126 YpaBHeHHE KacaTeNbHOU K TpapuKy () yHKIIHH.
127 TpousBoaHas VYpaBHeHHEe KacaTeNbHOU K TpaguKy (yHKIHH.
128 [IpumeHeHre TPOU3BOIHON AJIS Mccae0BaHus GYHKINN Ha
MOHOTOHHOCTb M 3KCTPEMYMBI.
129 VYcedennas nupamuaa
MHororpaHHuKu
130 VYceuennas nupamuaa. CamocTosiTeNbHas paboTa
131 [IpumeHneHne mporu3BOIHON I UCCIeIOBaHUS (PYHKIIMM Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI
132 TIpou3BoHAs [IpumeHeHne TpoU3BOIHON AJIs ccaeI0BaHus GYHKIUN Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI
133 [MocTpoenne rpadukoB GyHKITHIA.
Cummetpus B npoctpaHcTse. [loHsATHE paBUIBHOTO
134 | MHororpaHHUKH p pocTp p

MHOTr'OrpaHHUKa. OIEMEHTHI CUMMCTpPUHA TPABUJIBHBIX




MHOTI'OI'paHHUKOB.

Cummetpus B npoctpaHcTse. [loHsATHE MpaBUIBHOTO

135 MHOTOTPaHHHUKA. DJIIEMEHThI CHMMETPHH MTPABUIIBHBIX
MHOTOTPaHHHUKOB.

136 Kontponbnas padota Nel0 «I[IpumeHneHrne mpou3BOIHBIX»

137 [IpousBoaHas [TocTpoenue rpadukoB QyHKITHIA.

138 [Toctpoenne rpadukoB GyHKIIHIA.

139 | Mmuororpannuku | KOHTponbHas pabota Nell o Teme «MHOTOTrpaHHUKIY.

BekTopnl B [TonsTre BekTOpa. PaBeHCTBO BEKTOPOB.
140 NPOCTPAHCTBE
(7uac.)

141 [TpuMmeHeHne TPOU3BOTHOM /TSI OTHICKAHHUS HAUMEHBIIIETO U
HauOOJIbIIEr0 3HAYCHUI HETIPEPHIBHOM (PYHKIIMU HA POMEKYTKE.
[TpuMeHeHHe TPOU3BOTHOM JUISI OTBICKAHHSI HAMMEHBIIIETO U

142 [IpousBoaHas P P FHOH 1 .
HauOOJIBIIET0 3HAYECHUI HENIPEPHIBHOM (DYHKIIMU HA MPOMEKYTKE.

143 [TpuMeHeHHe TPOU3BOTHOM TSI OTHICKAHUS HAUMEHBIIIETO U
HauOOJIBIIET0 3HAYECHUI HENPEPHIBHOM (DYHKIIMU HA MPOMEKYTKE.
CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB. CyMMa HECKOJIBKHX BEKTOPOB.

144 Bekrtops! B p ™ p

145 MIPOCTPAHCTBE YMHOKEHHE BEKTOpa Ha YMCiI0. Penienne 3amad mo reme.

146 3a/1aum Ha OTHICKAHWE HAMOOIBINX U HAUMEHBIINX 3HAYCHHMA
BEJTUYHH.
3a/1auy Ha OTHICKAHWE HAMOOIBINX U HAUMEHBIINX 3HAYCHHIMA

147 [IpouzBoaHas
BEJIUYHH.

148 3amaun Ha OThICKaHUE HAMOOJIBIINX U HAMMEHbBIINX 3HAYeHUN
BEJTUYHH.
Kommnanapusie BekTopsl. [IpaBuno napannenenumnena.

149 BekTops B 0 PHBIC BEKTOP p 0 MapajlIcicIiie]

150 MIPOCTPAHCTBE PazniokeHre BeKTopa 1Mo TPeM HEKOMITJIaHAPHBIM BEKTOpaM.
KonTponbnas padora Nel2 «[IpuMeHeHue npon3BoAHOM AJs

151 | IIpousBogHas OTHICKaHUSI HAWMEHBIIIETO U HauOOJIBIIIET0 3HAYCHU I HEMPEPHIBHOMN
(YHKITUY Ha IPOMEKYTKEY.

152 Oo6o0maromee Pemenue 3aganmii EI'D

nosropenne (17 .
153 Pemenue 3anannii EI'D
yac.)

Pa3noxxeHue BeKTopa Mo TpeM HEKOMILJIAaHAPHBIM BEKTOpaM.

154 Bexkrops! B p p P p

155 1IPOCTPAHCTBE KonTpomipHas padota Nel3 1o Teme «BeKTOpBI B IPOCTPAHCTBEY.

156 Pemenue 3ananuii EI'D

157 Pewenue 3ananniit EI'D

158 Pewenue 3ananniit EI'D
Pemenue 3aganuii EI'D

159 Ob6o6maroree 5

160 TIOBTOPEHHE Pemenue 3amanuii EI'D

161 Pemenue 3amannii EI'D

162 [ToBTopenwue. [IpeoOpa3oBaHre TPUTOHOMETPHUSCKUX BBIPAKCHU.

163 [ToBTopenue [IpeoOpazoBaHre TPUTOHOMETPHUECKUX BBIPAKECHUN.




164 Pewrenne 3anannii EI'D
165 Pemenue 3ananuit EI'D
166 [ToBropenue TpuronomeTpuyeckre ypaBHEHHUS.
167 IToBropenue. I[IpuMeHeHre TPOU3BOIHON AJIS HCCIIEIOBAHUS
GbyHKIHIH.
168 IToBropenue. I[IpumeHeHne NpOU3BOIHOMN /17151 UCCIIEJOBAHUS
byHKIMIA.
169 [ToBTOpenue. 3amaun Ha OTHICKAHNWE HAMOOIBIINX U HAUMEHBIIIUX
3HA4YEeHUH BEJIMYMH.
170 Hrorosoe nosTopeHus kypca reomerpuu 10 xnacca
11 kanace.
Ne Tema pa3gena Tema ypoka
n/n
1 | Crenenu u kopHu. | IloHsATHE KOPHS N-CTENEHU U3 IEHCTBUTEIILHOIO YHCIA
Crenennas =
2 [TonsaTHe KOpHS N-CTENEHN U3 ACHCTBUTEIHHOTO YUCIIA
¢pynkuus (18 yac.)
3 DyHKIHS \, _ ny, rpaduk, CBOMCTBA (DYHKIINH,
nuddepeHIpyeMocTh (QYHKINHT
4 | Mertoa koopauHat | [IpsMoyrosibHas cucreMa KOOpIUHAT B IPOCTPAHCTBE
B IPOCTPAHCTBE
3) Koopaunats! BekTopa
(15 gac.) p p
6 Crenenu n kopHu. | OyHKIUA - x, FpadUK, CBOICTBA (PyHKIUHY,
Crenennas mudepeHIpyeMocTh PYHKITUN
7 GyHKIUA OyHKIUS y="X%> rpaduk, cBoiicTBa QYHKIINH,
i depeHIpyeMoCTh GYHKIUU
8 CaolicTBa KOpHA N-0M CTENEHU
9 Meton koopauHat | KoopauHatsl BekTopa
B IIPOCTPAHCTBE
10 CBs13b MEXTy KOOpAMHATAMH BEKTOPOB M KOOPAWHATAMHU TOYEK
11 | Crenenu u kopHu. | CBolicTBa KOpHS N-OM CTENEHU
Crenennas = =
12 CaolicTBa KOpHA N-0M CTENEHU
byHKIUS
13 [IpeoOpa3oBanue BbIpaxeHUH, COAEPKALIUX PAJAUKAIIBI.
14 | Meroa koopaunat | IlpocTeiiue 3a7aun B KOOpAMHATAX
B IIPOCTPAHCTBE ”
15 [Ipocreiime 3ajauu B KOOpAMHATAX
16 | Crenenu u xopHu. | [IpeoOpazoBaHMe BBIpaKEHUH, COEPKAIUX PATUKAIIB.
Crenennas —
17 [IpeoOpa3oBanue BbIpaxeHH, COAEPKAIIUX PAJAUKAIIBI.
byHKIIUS
18 Koumponvnas pabomaNel « Cmenenu u xopuu. Cmenennas
@yHKYUAY»
19 | Merox koopaunat | Kontposnbhas padota Ne2 mo teme: « Ilpocreiimue 3agaun B
B IIPOCTPAHCTBE | KOOPJMHATAX).
20 VYron mexy Bekropamu. CKalsipHOE TPOU3BECHNE BEKTOPOB.




21

CTeneHu U KOpHHU.

O00011eHNEe TOHATHUSA O ITIOKA3aTee CTEIEHN

Crenennas
22 byHKIIS O060011eHNE TTOHATHS O TIOKA3aTeNle CTENCHH
23 O060011eHIEe TOHATHS O TIOKA3aTelNe CTENEHH
24 | Mertox koopauHaT | Yron Mexay Bekropamu. CKalsipHOE IPOU3BECHUE BEKTOPOB.
B IIPOCTPAHCTBE
25 Beruucnenue yrioB Mexy NpSMbIMU U INIOCKOCTSIMH.
26 | Crenenu u kopHH. | CreneHHbIe PYHKIIUH, UX CBOMCTBA U IpadUKu.
Crenennas =
27 - Crenennble (yHKIIMH, KX CBOWCTBA U TPaQUKH.
28 Crenennble pyHKINHU, UX CBOMCTBA U IrpadUKH.
29 | Mertona koopaunat | Pemenue 3a1a4y Ha BEIYMCICHHE YIIIOB MEXKAY MPSMBIMU U
B IIPOCTPAHCTBE | IMJIOCKOCTSMH .
30 LlentpansHas cummetpusi. OceBasi cCHMMETpHS. 3epKabHas
cummetpus. [lapaniensHblit mepeHoc.
31 | IMokasareannast u | [lokazarenbHast pyHKIHSA, ee CBOWCTBA U TpaduK.
JorapupmMmuyeckas =
32 pugp [TokazarenbHast pyHKIINS, €€ CBOWCTBA U TpaduK.
(pynknumn (29 yac.)
33 [TokazarenbHast pyHKIINS, €€ CBOWCTBA U TpaduK.
34 | Meron koopaunat | LlenTpanpaas cummerpus. OceBast CHMMETpHsL. 3epKaibHas
B IIpocTpadcTBe | cuMmerpus. [lapaensHblil nepeHoc.
35 Pemenue 3anau no reme «/IBrxeHus».
36 [TokazarenpHas u | [loka3arenbHble ypaBHEHHs U HEPABEHCTBA.
norapudmudeckas
37 o [Toka3arenbHble ypaBHEHHS U HEPABEHCTBA.
YHKLIUU
38 [Toka3zarenbHBIC ypaBHEHHS U HEPABEHCTBA.
39 | Meroxa koopaunat | Kontponbhas pabota Ne 3 o reme « Mertos1 KoopiuHar B
B IPOCTPAHCTBE | MPOCTPAHCTBEY.
40 | Ouaunap, konyc u | [Tonstue mummHapa. [Inomans moOBepXHOCTH MIIMH/IPA.
map (17 gac.)
41 [TokazarenpHas u | Iloka3arenbHble ypaBHEHMs 1 HEPAaBEHCTBA.
norapupmMuIecKas
42 prd Ilonsamue nocapugma.
byHKIIUN
43 KonTponbnast padota Ne4nllokazarenbHast pyHKIMS
JlokazaTenbHble YpaBHEHUS U HEPABEHCTBAY.
44 | Hwmanaap, konyc u | [Tonstue mununapa. [Tnomanas moBepXHOCTH HMIMHAPA.
mrap
45 [Tonstue nnnuuapa. [lnomans NOBEpXHOCTH LMIMHAIPA.
46 [TokasarensHast u | [loHsATHE JNoTapudMa.
norapupmMuuecKas =
47 3) ¢ ®ynkuus y = 10gaX, ee cBoiicTBa U rpaduK.
VHKITHH
48 dynknus y = 10gaX, ee cBoiicTBa U rpaduk.
49 | Hwmuuap, konyc u | [lonsTre koHyca. [nomans moBepXHOCTH KOHYca. Y CeUeHHBIH
map KOHYC.
50 [TonsiTne konyca. [liomans NOBEPXHOCTH KOHYCA. Y CEYEHHBIN
KOHYC.
51 [TokazarenpHas u | OyHkius y = l0gaX, ee cBoiicTBa U rpaduk.
JorapupmMIIecKas =
52 pr CgoiicTBa orapugmon




53 byHKIUHA CaoiicTBa siorapudgmoB

54 | Humunnp, konyc u | Ilonarue xonyca. Ilnomans noBepXHOCTH KOHYCA. Y CEUEHHBIN

nrap KOHYC.

55 Cdepa u map. YpaBaenue cepbl. Bzaumuoe pacronoxenue
cdepsl 1 ockoct. KacatenbHast miaockocTs K cdepe. [Inomans
chepsl.

56 [TokazarenpHas u | CBoiicTBa TorapugmoB

norapupmMuuecKas

57 pu¢ Jlorapudmudeckue ypaBHEHUS

byHKIHH

58 Jlorapudmudeckue ypaBHEHHS

59 | Hwununmp, kounyc u | Chepa u map. YpaBuenue chepbl. B3anMHOE pacroyiokeHue

nrap cdepsl 1 mockoctu. KacarenbHas miockocTs K cdepe. [nomans
cdepsl

60 Cdepa u map. YpaBaenue chepsl. BzanmHOe pacnoyioxkeHue
cdepsl u mnockoctu. KacarenbHas miaockocTs K cdepe. [Tnomans
chepsl.

OKa3zaTenbHas rapupMUUECKU BHCHHUSI
61 IT Jlora €CKue ypaBHE
norapudmuueckas
62 E) ¢ Koumponvnas pabomaNe5 «Jloecapughmuueckas gynuxyusy.
191501
YHKI Jlozapughmuueckue ypagHneHus.

63 Jlorapudmudeckue HepaBEHCTBA.

WIMH]IP, KOHYC U epa u map. YpaBHeHue cepsl. B3aumHoe pacrnonoxeHue

64 , C % B

nrap cdepsl u mnockoctu. KacarenbHas miaockocTs K cdepe. [lnomans
chepsl.

65 Pemmenue 3a1a4 Ha MHOTOTPaHHUKY, [IUITUHAP, KOHYC H 1Iap.

OKaszaTenbHas U rapuMuIecKre HEpaBeHCTBA.

66 IT Jlora €CKHe HEPaBEHCTBA

norapudmuyeckas

67 pu¢ Jlorapudmuueckue HepaBEeHCTBA.

byHKIMHA

68 Ilepexon kK HOBOMY OCHOBAHHUIO.

69 | Hwununanp, konyc u | Pemenue 3a1a4 Ha MHOTOIpaHHUKH, IIMJIMH/IP, KOHYC U LIap

mrap

70 Pemrenue 3aa4 Ha MHOTOTPaHHUKH, [IWJIMHIP, KOHYC U IIap

71 IToxazatenpHas 1 | Ilepexoa kK HOBOMY OCHOBaHHUIO.

norapupmMuIecKas = =
72 (Pi) ¢ JuddepenumpoBanue nokazaTeabHONU U TorapupMUIECKOM
KIIUU .
YHKI GyHKIHIA.
updepeHIpoBaHNE MOKA3aTENBHON U TOrapuGMUUIECKOM

73
GyHKIUN.

74 | Iununanop, konyc u | PemeHnue 3a1a4 Ha MHOTOIpaHHUKH, IIMJIMH/IP, KOHYC U LIap

mrap

75 Pemenne 3amau no teme « L{unuuap, KOHyC U map»

76 [TokazarenpHas u | AuddepenurpoBanue nokasareabHON U J0rapupMUUECKON

norapudmuueckas | QYHKIMH.

77 byHKIHIN Konmponvnas pabomaNe6 «Jlocapugmuueckue nepasencmaa.
Hupgepenyuposanue nokasamenvbHol u 102apu@muieckor
dynryuii»

78 | IlepBoodpa3unas u | [leppooOpa3nas

uHTerpaJ (8 uac.)
79 | Uwnunmgp, kouyc u | Pemenne 3amay mo teme « LlmmuHap, KOHYC 1 map»
ma
80 p KonTponbnas pabota Ne 7 mo reme « Llunuuap, KOHYC U miap».




81 ITepBooOpasnas nu | [lepBooOpasHas
HHTErpat
82 P [TepBooOpaznas
83 OnpeneneHHblil UHTETPa
84 O0beMbI TeJI [Tonstue o6bema. OOBEM MPSAMOYTOIBHOTO MapalIe/IeUIeaa.
(22 ygac.)
85 [Tonsitue o6bema. OOBEM IPSMOYTOJILHOTO MapajUIeIeIuIe a.
86 ITepBooOpasnas u | OnpeneneHHblil HHTErpal
HHTErpat =
87 p OnpeneneHHblil UHTETPa
88 OmnpeneneHHbIi HHTErpaj
89 OO0bembI Te [Tonsitrie o6beMa. OOBEM MPSIMOYTOIBLHOTO MApAILICIICTUIIEA.
90 O6mwem npsmoit mpu3Mel, Teopembl 00 00beMe PSMON PU3MBI U
WINH/IPA.
91 [TepBoobpasnas u | Koumponavnas pabomaNe8 «llepsoobpasnas u unmezpany.
UHTETpal
92 DJIeMeHThI Craructudeckasi 00padoTKa TaHHBIX
MaTeMaTH4YeCKOu
93 Craructudeckas 00paboTKa JTaHHBIX
CTATHCTUKH,
KOMOMHATOPUKH U
TeOpuun
BEPOSATHOCTEM
(15 gac.)
94 OO6bemsbl Tel O06bem npsimoii ipu3Mel, Teopembl 00 00bEME PAMOI IPU3MBI U
WINH/IPA.
95 O6mwem npsimoit pu3Mel, Teopembl 00 00beMe PSAMON IPU3MBI U
WINH/IPA.
96 DJIeMEeHTHI Craructudeckast 00paboTKa TaHHBIX
MaTeMaTHYeCKON =
97 [Tpocreiimne BepoITHOCTHBIE 3a7a4n
CTaTHCTHKH,
98 | komGuHaTopuku u | IIpocTeiiline BepOsSTHOCTHBIC 3a/1a4K
TEOpUH
BEPOSATHOCTEN
99 OO0nembl Ten Brrancnenre 06beMOB Tell ¢ TOMOIIBIO OMPeIeTICHHOT0 HHTerpaa.
O0bem HakIIOHHOM npu3Mbl. O0BeM upamuasl. O0bEeM KOHYCA.
100 Brruncienre 005eMOB TeJ ¢ TTIOMOIIBIO OMPEIETICHHOTO HHTETpaa.
101 DNeMEHThI [Ipocreiiive BeposSTHOCTHBIE 3a/1a4n
MaTeMaTU4eCKON
102 CoueraHus 1 pa3MeleHus
CTaTUCTHKH,
103 | xomGuuaTopuku u | COYECTaHHS H pa3MEILICHHS
TEOpUHU
BEPOATHOCTEMN
104 O0OBEMEBI TENT Brruncienre 00beMOB TeIT ¢ TIOMOIIBIO OMPEIETICHHOTO HHTETpaa.
105 Brruncienre 00beMOB TEIT ¢ TIOMOIIBIO OMPEIETICHHOTO HHTETpaa.
106 DJIeMEHTHI CoderaHus U pa3MeIIeHUs
MaTeMaTHYeCKON
107 ®opmyna ounoma HeroToHa
CTaTHCTHKH,
108 KOM6I/IHaT0pI/IKI/I u dDopMyna omnoma Herotona

TEOpUHU




BEPOSATHOCTEM

109 OObeMbI Ten O06bem HakIoHHON pu3Mbl. O0BeM nupamuasl. O0beM KOHYCA.
110 O06bem HakoHHON Tpu3Mbl. O0BeM npaMuasl. O0beM KOHYCA.
111 DJIEMEHTHI CrnyuaiiHble COOBITUS U UX BEPOSITHOCTH
MaTeMaTU4YECKON >
112 CiyqaifHbie COOBITHS U UX BEPOSITHOCTH
CTaTUCTHUKH,
113 | komOunaropuku u | Ciyualinble COOBITUS U X BEPOATHOCTH
TEeopuun
BEPOSATHOCTEM
114 OObeMsbI Ten O06bem HakIoHHON Tpu3Mbl. O0BeM upaMuael. O0beM KOHYCA.
115 Kontposbnas padota Ne 9 mo teme « OO0beMbl TEI».
116 DJIEeMEHTBI Koumponvnas pabomaNel0 « Dnemenmol mamemamuueckoul
MaTEeMaTHYECKON | crmamucmuku, KOMOUHAMOPUKU U MeopUlU 8ePOSMHOCIEN.
CTaTUCTUKH,
KOMOWHATOPHUKH U
TEOpUHn
BEPOATHOCTEMN
117 YpaBHeHus u PaBHOCUIBHOCTE ypaBHEHHI
HEpaBeHCTBA. v
118 P PaBHOCWIIBHOCTH ypaBHEHUI
Cucremsl
ypaBHenuii (20
qJac.)
119 O0bem mapa u O6mwem mapa.
wiomaab chepsl
120 mane chep O0beM 1apoBOro CerMeHTa, IIAPOBOTO CIIOSI U IAPOBOTO CEKTOpa
121 VYpaBHeHus u OO61re METOIbI pelIeHus] ypaBHEHU I
HEPaBEHCTBA. =
122 P OO011e MeTOo/IbI pelIeHus! ypaBHEHU N
Cucremsl
123 ypaBHEHUU OO011re METOIbI pellieHusl YpaBHEHU N
124 O6beM miapa u O0beM IapoBOro CEerMeHTa, IAPOBOTO CIIOS U IIAPOBOTO CEKTOpa
Iomaab chepst
125 mane chep O0BeM MIapoBOTO CErMEHTA, IIAPOBOTO CJIOS U IIAPOBOT0 CEKTOpa
126 VYpaBHeHus u Pemienust HepaBeHCTB C OJIHOW MEPEMEHHON
HEpaBEHCTBA. = =
127 Pemenns HepaBeHCTB € OJHON EPEMEHHON
Cucremsl
128 ypaBHEHHH Pemenus HepaBeHCTB ¢ OJTHOM MMEpEMEHHON
129 OObeM mrapa u [Tnomane chepsr.
wiomanb chepsl
130 mank chep Jlnomans chepsr.
131 VYpaBHeHus u Pemienust HepaBeHCTB C OJIHOW MEPEMEHHON
HEpaBEHCTBA.
132 YpaBHEHHS 1 HEPABEHCTBA C ABYMS IEPEMEHHBIMU
CucremMsl
133 ypaBHEHUU YpaBHEHMS U HEPABEHCTBA C ABYMsI IEPEMEHHBIMU
134 O6beM miapa u Pemenwne 3anau nmo Teme « O6wvem mapa. OObBEM MapoOBOTro
Iomaab chepsl | CerMeHTa, MapoBOTo CIIOS U MIapOBOTO cekTopa. [1nomans
cdepbi».
135 Kontponbnas padora Ne 11 o teme « O6veMm mapa. O0bem

[IApPOBOTO CErMEHTA, IIIAPOBOTO CJIO0S U IIAPOBOTO CEKTOPA.
[Tnomans chepoiy.




136

YpaBHeHus u

CucreMbl ypaBHEHUH.

137 HCEPABCHCTRA. CucreMbl ypaBHEHHH.
CucremMbl
138 ypaBHCHHIA CucreMbl ypaBHCHHIA.
139 Oo6o0maroiee Pemenne 3aganuii EI'D
140 nosTOpeHue (26 Pemenue 3amannii EI'D
qac.)
141 VYpasuenus u CucreMbl ypaBHEHHIA.
HEPaBCHCTBA.
142 YpaBHEeHUs 1 HEpPABEHCTBA C IMapaMeTpaMu
Cucrembl
143 ypaBHEHUU VYpaBHEHUs U HEPABEHCTBA C ITapaMeTpaMu
144 Oo6o061aromiee Pemenue 3ananuiit EI'D
145 HOBTOpenHe Pemenue 3anannii EI'D
146 YpaBHeHHS U YpaBHEHHs U HEPABEHCTBA C TapaMeTpaMu
HEPaBCHCTBA.
147 VYpaBHEHUs 1 HEpPABEHCTBA C ITapaMeTpaMu
Cucremsl
148 ypaBHEHUU Hrorosoe nosropenue. Pemenue 3anau
149 Oo6o61aromiee Hrorosoe nosropenue. Pemenue 3agay.
150 HOBTOpEHHE KonTponbnas pabotaNel2 «YpaBHenus u HepaBeHcTBa. CHUCTEMBI
YPaBHEHUW.
151 Oo6o61aromiee Pemenue 3amanuiit EI'D
152 TOBTOPCHHC Pewenue 3anannii EI'D
153 Pemenue 3amanuiit EI'D
154 Hrorosoe noBTopenue. Pemenue 3amay.
155 Hrorosoe noBropenue. Pemenue 3anay.
156 Pewenue 3anannii EI'D
157 Pemenue 3anannii EI'D
158 Pemenwne 3ananuii EI'D
159 Hrtorosoe nosropenue. Pemenue 3agay.
160 O6o6maromee noproperne. Crenenu u kopHu. CTerneHHast
GyHKIUS.
161 O6o6matomiee moropenue. CteneHu U Kopau. CTeneHHas
byHKLHS.
162 Ob6o6maromee moBropenne. [lokazarensHas QyHKIUS.
[TokazarenbpHBIE ypaBHEHUSI.
163 Hrorosoe nmoBTopenue. Pemenune 3amay.
164 O6o6maromee nopropenne. [lokazarenpHast QyHKIHS.
[TokazarenbpHBIE ypaBHEHUS.
165 O6o6matomee moropenue. [lokazarenpHas QyHKITHS.
[TokazarenpHBIC HEPABEHCTBA.
166 HroroBoe nmoBTopenue. Pemenune 3amay.
167 Hrtorosoe noBropenue. Pemenue 3agay.
168 O6o6maromee nopropenue. Jlorapudmuueckas GyHKIHS.

Jlorapudmuueckre ypaBHEHUSI.




169

170

O6o6matomee moropenue. [leppoodpazHas u HHTETpa.

YPaBHEHUM.

O06o0maroriee TOBTOPeHHE. Y paBHEHUS U HepaBeHCTBA. CHCTEMBI

Y4edOHO — MeTOAUUYECKOE U MaAaTEPUHAIBHO — TEXHUYECKOE " odecreueHue

00pa30BaTeIbLHOTO MpoIecca

Heo0xoaum
Ne oe
KOJINYeCTB
HaumeHoBaHusi 00bEKTOB M CPEACTB MAaTePHAIBLHO-TEXHUYECKOI0 0
ol0ecneueHunst Crapiuas
IIKOJIa
ba3oBsiii
YPOBEHb

1. BUBJUOTEYHBIN ®OH/I (KHUT' OIIEYATHAS MIPOAYKIIUS)

1.1 ®enepalibHbII roCyAapCTBEHHBIN 00pa30BaTeIbHbIN CTaHAPT pi |
cpeaHero o01ero oopazoBaHusl, yTBEPKICHHBIN TPUKa30M
MunuctepctBa oopasoBanus U Hayku Poccuiickoit denepauuu ot 17
Mas 2012 1. Ne 413

1.2 [TpumepHast ocHOBHast 0Opa3oBaTeNbHasl IpOrpaMMa CpeaHero 00mero bl |
oOpa3oBaHusi, OJOOpeHHas pelieHueM (QenepalbHOrO y4yeOHO -
METOIMICCKOT0 0OBESTUHEHHSI 110 00IIeMY 00pa30BaHHIO (IIPOTOKOJI OT
28 utons 2016 r. Ne 2/16-3).

1.3 [IporpaMmel 17151 00111€00pa30BaTENbHBIX MIKOI. Alredpa u Havaiza pi |
MaTtemaTuueckoro aHanuza. 10-11 knaccel /aBr-coct. M.M.3y6apesa,

A.I'. Mopakosuu.— M.: Muemo3suna , 2015

14 VYueOnuk: Mopakosuu A.I'., Cemenos I[1.B. Maremaruka: Anrebpa u K
Hayajga MaTeMaTHYecKOro aHanu3a, reomerpus. AnreOpa W Havaia
MaTemaTtuueckoro aHanusa. 10 kinacc (6a30BbIi U yTiIyOIeHHbBIN
ypoBHH) B 2 4. OO0 "MOL] Muemo3uHa"

1.5 Mopakosuu A.I'., CemenoB II.B. Martemaruka: AnreOpa u Hayaia K
MaTeMaTHYecKoro aHanu3a, reomerpus. Auredpa M Havaia
MaTemMaThyeckoro aHanusa. 11 kmacc (6a30BbIil U yTriyOIeHHbBIN
ypoBHH) B 2 4. OO0 "MOLl Muemo3uHa".

1.6 VYuebnuk: Anekcanaposa JI.A. Anrebpa u Hayajla MATeMaTHYECKOTO
ananu3a. 10 kiacc. CamocrositenbHbie padoTsl M.: Muemo3una, 2015

1.7 VYuebnuk: Aranacss JI.C., byry3os B.®., Kagomues C.b. u np.,

MaremaTrka: anreOpa © Hayaja MaTeMaTHYECKOTO  aHAIM3a,
reometpus. ['eomerpust (6a30BbIif 1 yrimyOneHHbli ypoBens) 10 — 11
kiaccel OAO "UznarenscTBo" [Ipocsemnienue".

1.8 I'mu3Oypr B.U. Anre6pa n Havana aHanu3a. KoHTposibHbIE paboThI 11 ()
10 kitacca 061meo0pa3oBaTeNbHBIX yupexkaeHuii. M.: Muemosuna, 2014

1.9 I'mu36ypr B.M. AnreOpa u Havana ananu3za. KoHTpoiabHbIE paboThl J1s ()
11 xnacca obuieobpazoBaTenbHbIX yupexaeHuil. M.: Muemosuna, 2014

1.10 Mopakosuy, A.I'., Cemenos I1.B. Anrebpa u Hauana MaTeMaTH4YECKOTO
anaimm3a. 10 xmacc. Mertonuueckoe mocoOue s yuumrtens.  M.:
Mmuemosuna, 2015

1.11 Mopakosuu, A.I'., Cemenos [1.B. Anrebpa u Hauana MaTeMaTH4YE€CKOTO bl |

ananmm3a. 11 xmacc. Merogudeckoe mocoOue st yuutens. M.:
MmuemosuHa, 2014




Heo0xoaum

Ne oe
KOJIUYeCTB
HaumeHoBaHMS 00bEKTOB U CPEACTB MAaTePUATbHO-TEXHUYECKOT0 0
obecrneyeHust Crapmias
HIKOJIa
bazoBbiit
YpOBEHb
1.12 SIposenko B.A. IToypounsie pa3paboTku no reomerpun 10 KiI.- pi |
M.,BAKO , 2013.-304c
1.13 b.I'. 3uB. [lunakTrueckue Marepuaibl o reomeTpuu s 10 kiacca. D
Mocksa. Ilpocsemenue.2014
1.14 B.A. fAposenko [loypounblie pa3paboTKH 11O TEOMETPHUH. Ji |
HuddepenunpoBannsiii moaxon, 11 kmace. Mocksa. «BAKO». 2014
1.15 C.M. Caaksn, B.®. byry3oB. U3yuenue reomerpuu B 10-11 knaccax. Ji |
Kuwra nns yunrens. Mocksa. [Ipocsenienue.2014
1.16 E.M. PabGunoBnu Matemaruka. 3agauyd Ha TOTOBBIX UepTEkKax. pi |
I'eomerpus. 10-11 kmacesl. MockBa. MUJIEKCA. 2012
1.17 3uB b.I'. /Ilunakruueckue Matepuaisl mo reomerpuun s 11 kimacca/ ()]
b.I'. 3uB. — M.: [IpocBemienue, 2014.
2. MNEYATHBIE ITIOCOBUSA
2.1 Tabnuip! o anredpe u Havanam aHanusa i 10-11 kimaccos pi |
2.2 Tabnuub! o reometpun 1151 10-11 kitaccos
2.3 IToptpeTs! BeIarOIUXCS AeATENEH MaTEMaTUKA bl |
3. NHOOPMALUMOHHO-KOMMYHUKATHUBHBIE CPEACTBA
3.1 OTtkpsiThIi Oank 3agau EI'D mo matemaruke — Pexum nocryna: J/I
http://mathege.ru
3.2 EI'3-2014: matematuka. 3agaun. OtBeThl. Pemenus. O0yuaromas
cucrema Jmutpus ['ymuna «Pemy EI'D» - pexum npocryma:
http://reshuege.ru
3.3 Onnaiti-noaroroeka k EID wu IMA - Pexum pgocryna:
http://ege.yandex.ru
4. TEXHUYECKUWE CPEJICTBA OBYUEHUSA
4.1 MynbTUMEANITHBIA KOMIIBIOTEP DI |
4.2 Ckanep i |
4.3 [Ipunrtep i |
4.4 KonmposaneHsblil annapar DI |
4.5 MynpTUMEANATIPOEKTOP pi |
4.6 CpencTBa TeneKoOMMyHUKALUH pi |
4.7 Be06- kamepa DI |
4.8 WHTepakTHBHAs TOCKa. i |
5. YUEBHO-IIPAKTUYECKOE n YUYEBHO-JIABOPATOPHOE
OBOPYJIOBAHUE
5.1 KoMIuIeKT MHCTpYMEHTOB KIJIACCHBIX: JINHEWKA, TPAHCIIOPTHUP, YTOJIBHUK A
(300, 600), YTOJIbHUK (450, 450), LHUPKYJIb
5.2 KoMIuiekT crepeoMeTpruecKkux Tel (JIeMOHCTPAIIMOHHBIH ) pi |
5.3 KomMmruiekT crepeoMeTprueckux Tel (pa3gaTouHbIN) D
5.4 Habop nnanumerpuyeckux Guryp L

CHCTEMAa CHUMBOJIMYECKNX 0003HAUCHUI:

JI1st oTpaskeHHsl KOJIMYECTBEHHBIX MOKa3aTesIel UCIOb3YeTCs CAeAYOIast



http://mathege.ru/
http://reshuege.ru/
http://ege.yandex.ru/

» ]| — neMOHCTpaMOHHBIN K3eMIULsip (1 9K3., KpoMe CrennaIbHO OTOBOPEHHBIX
CIIy4aeB),

» K — nomHbIi KOMITIEKT (MCXO/IS U3 pEeaTbHOM HANIOJTHIEMOCTH KJIacca),

» @ — KOMIUIEKT JJ1s1 PpOHTAIBHOM paboThI (IPUMEPHO B JIBa pa3a MEHBIIE, YEM
MTOJTHBIM KOMILJIEKT, TO €CTh HE MeHee | 3K3. Ha JIBYX y4alluxcs),

» Il — KOMIUIEKT, HEOOXOMWMBIN IJisi TPAKTUYECKONM paboThl B TPYIIaXx,
HAaCUYUTHIBAIOLIUX 110 HECKOJIbKY ydyanuxcs (6-7 3K3.).



