MyHununajgbHoe 001eo0pa3oBaTe/ibHOE YUpexKIeHUEe
MHOronpoguIbHas rumMHazus Ne 12
ropoaa Teepu

Kadenpa ¢pusuko-mareMaTnieckoro 1 UHGOPMANMOHHO-
TEXHOJIOTHYECKOro 00pa3oBaHusl.

«CormacoBaHo» «CoriacoBaHo» «YTBEpKAAIO»
PykoBoautesib kadgeapsl |3amMmecTUTEb JUPEKTOPA JIupexTop
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PABOYAS ITPOI'PAMMA 1no MaTeMaTHuKe: ajreope
A HAYAJIaM MAaTEeMATHYeCKOI0 aHAJIN3a, TeOMETPUH

(0a3oBbIil YPOBEHbD)
10-11  knaccoB

Ha 2021 — 2022 yuyeOHbIii TO1

JIRIS: |

Tsepsb
2021 rog

CocraButenu: Anapeena ['.H.,
bepesuna M.H.,

brikoBa M.K.,

Cyposa XK .1O.,

TecuukoBa E.A.




IHosicHuTeIbHAA 3aIIMCKA.
PaGouass mporpamma 1Mo MareMarwke: anredbpe W HavJajlaM MaTeMaTH4eCKOTrO

ananuza, reomerpun (10-11 xmacc — 6a30Boe M3yUCHHE MIPEAMETA) COCTaBJICHA B

COOTBCTCTBUHU C NIOKYMCHTAMM:

» ®denepanbubiii 3ak0H OT 29.12.2012 Ne 273-®3 (pen. ot 31.12.2014, ¢
u3M. ot 02.05.2015) «O6 obpazoBanuu B Poccuiickoit ®deaeparun» (c
W3M. | JIOIL., BCTYI. B cuiy ¢ 31.03.2015)

* @ezepalbHbIl TOCYIAPCTBEHHBIN 00pa30BaTENbHbIN CTaHIAPT CPEAHETO
oOmiero oOpa3oBaHUs, YTBEPXKISHHBIM MpUKa3oM MHHHCTEpCTBA
obOpazoBanus 1 Hayku Poccuiickoit denepanum 17.05.2012 Ne 413

* Ilpuka3 MunucrepctBa oOpazoBanusa U Hayku Poccuiickoit @enepanmu
or 31.12.2015 Ne 1578 «O BHeceHuM u3MEHEHUH B (eaepanbHbIN
TOCYJapCTBEHHBIM 00pa30BaTeNbHBIA  CTAHAAPT CPEIHEro  OOUIEero
o0Opa30BaHus, YTBEPKACHHbIN NpUKa3oM MuHHCTEpCTBa 00pa3oBaHUs U
Hayku Poccniickont @enepanmn ot 17 masg 2012 . Ne 413»

* IlpumepHas ocHOBHas oOpa3oBareibHasi MPOrpaMMa CPEJHEro OOIIEero
oOpa3zoBaHus

* Ilporpammsl mo anredpe W Hauyanam MareMmarudeckoro anammza 10-11
KjaccoB (0a3oBbI M yrayOneHHbIM ypoBeHb) aBTOpoB HO.M.Komsrus,
M.B.TkaueBa, noa pepakuueit A.b. XKuxueHko

* IIporpammsel o reomeTpun (6a30BbIi U yriayOJEHHBIN YPOBEHB) aBTOPOB

JI.C. AtanacsiH u np.

PabGouass mporpamMma mo MaTreMaTMKE OPHUEHTUPOBAaHA Ha MCIOJIb30BaHUE
yueOHUKOB: AureOpa W Hayajga MareMmarudeckoro asanuza, 10: yue0.nus
obmieoOpa3zoBar. opranuzauui. ba3oBblit u yrmyOnénueiii ypoBHu / [FO.M.
Konsarun, M.B. TkauéBa, H.E. ®&énopora, M.W. 1llaGynuHn]|. — 4-e¢ uzg. — M.:
[IpocBemenue, 2017, Anredbpa u Hayana MaTeMaTHYECKOTo aHanu3a, 11: yueo.nms
oOmeoOpa3zoBar. opranuzauui. ba3oBblii u yrmyOnénueiii ypoBHu / [FO.M.

Konsarun, M.B. TkauéBa, H.E. ®&énopora, M.W. 1llaGynuHn]. — 4-e uzg. — M.:



[TpocBemenne, 2017 Takxke OpUEHTHpOBAHA HA UCIOJIb30BAaHUE Yy4YeOHHKA!
['eomerpust. 10 -11 xmaccer: YueOHUK 1is 0011e00pa30BaTeIbHBIX YUPEKICHUI:
0a30BbIi U npoduibHbIA ypoBHU/ [JI.C. AtanacsH, B.®. byry3os, C.b. Kagomiie
u 1p.] — 3-e uza. — M. Ilpocsemenne, 2016 — 255¢. [Iporpamma npegycMaTpruBaet
u3ydeHue npeamera B oobeme 136 4. (34 yueOHbBIX Henenlb, 4 4. B HeAeno), 170 u.

(34 yueOHBIX HelEb, 5 4. B HEMIEIIO).
OO0mas xapakTepucTUKa Y4e0HOI0 npeamera.

B 6a3oBoM Kypce coneprkaHue o0pa30BaHUs, MPEICTABICHHOE B CTapIICi

IOKOJIC, pa3BUBACTCA B CIICAYIOIIMNUX HAIIPaBJICHUAX!

— pa3BUTHE U COBEPILEHCTBOBAHNE TEXHUKU anreOpanvecKux
npeoOpazoBaHui, pelIeHNs ypaBHEHUI, HEPABEHCTB, CUCTEM,;

— CcHCTeMaTru3alus U pacliupeHue CBEJCHUI 0 GyHKIUSAX,
COBEPILIEHCTBOBAHUE TI'paUUECKUX YMEHHI; 3HAKOMCTBO C OCHOBHBIMHU
UMM U METOJaMH MaTeMaTHYECKOro aHajln3a B 00beME, MO3BOJISIOIIEM
UCCIIEZIOBaTh  3JEMEHTapHble  (YHKUMM M pelarh  OpocTeiime
reoMeTpuyeckue, (pU3ndecKkre u Apyrue NpuKIIaIHble 3aauH;

— paclIMpeHHe CHUCTeMbl CBEIEHUM O CBOMCTBaX IUIOCKUX (uUryp,
CUCTEMATUYECKOE W3YYEHHE CBOMCTB IPOCTPAHCTBEHHBIX TEN, Pa3BUTHUE
MPEACTABICHUI O TEOMETPUUECKUX U3MEPEHUSIX;

— pa3BUTHE npeICTaBICHUN 0 BEPOSITHOCTHO-CTATUCTUUECKUX
3aKOHOMEPHOCTSIX B OKPYKaroIEM MUPE;

— COBEpIICHCTBOBAHME  MAaTEMaTUYECKOTO  PAa3BUTHA 0  YPOBHH,
MO3BOJISIOLIET0 CBOOOAHO MPUMEHATH HU3y4YeHHbIE (DAKThl U METOABI IpHU
pPELIEHUH 3a/1a4 U3 Pa3IMNYHbIX PA3IEIIOB Kypca, a TAKXKE HCIIOJIb30BaTh MX
B HECTAHJAPTHBIX CUTYaLIUSIX;

— (QopMmupoBaHuE CHOCOOHOCTU CTPOUTh U HCCIEIO0BaTh MPOCTEHIITNE
MaTe€MaTUYECKHE MOJEIHM NpPHU PELICHUM MNPUKIAIHBIX 3a1ad, 3a1ad W3

CMEXHBIX JTUCLUMIUIMH, YTIyOJieHre 3HaHUH 00 0COOEHHOCTSX MPUMEHEHUS



MATCMAaTHICCKUX MCETOAOB K HCCICAOBAHUIO IIPOHCCCOB H SIBICHUN B

MPUPOJE U OOLIECTBE.

Hean:

JI71s1 ucrob30BaHuUs B MOBCEIHEBHOM KM3HU U 00ECTICUCHHSI BO3MOKHOCTH
YCHENTHOTO TMPOJOJDKCHHsSI 00pa3oBaHUS TO  CHEIUAIBHOCTSIM, HE
CBSI3aHHBIM C MPUKJIAJHBIM HCIOJIb30BAHUEM MATEMATHUKU. CTAHOBIICHUE U
pa3BUTHE JTUYHOCTH 00YyYarOUIErocs B €e caMOOBITHOCTH U YHUKAJIbHOCTH,
OCO3HAaHME COOCTBEHHOW WHAUBUIYATbHOCTH, TMOSBJICHUE KU3HEHHBIX
IJIAHOB, TOTOBHOCTh K CAMOOIPEAEIEHUIO;

JIOCTUKEHUE BBIMTYCKHUKAMU IJIAHUPYEMBIX PE3YJIbTaTOB: KOMIETEHIIUN U
KOMIIETEHTHOCTEH, ONpENENIeMbIX  JUYHOCTHBIMH, CEMEHHBIMU,
0OIIIECTBEHHBIMU, TOCYAAPCTBEHHBIMH MOTPEOHOCTSIMU UM BO3MOXKHOCTSIMHU
oOydJaromerocss CTapiiero IIKOJBHOTO BO3pacTa, HWHAUBUAYAJIbHOM

00pa3oBaTeIbHON TPACKTOPUEH €r0 pa3BUTHUS U COCTOSTHUEM 37I0POBBSI.

3amgaum :

dbopMupoBaHHE POCCUNUCKON TPaKTaHCKOW MICHTUIHOCTH 00YyJaIOIMNXCS;
COXpaHCHHE U Pa3BUTHE KYJbTYPHOTO pa3HOOOpa3Wsi U S3BIKOBOTO
HacJIequsT MHOTOHAIMOHAJIBHOTO Hapoma Poccuiickor ®Depepanuu,
peanu3ainus MpaBa Ha W3y4YEHHE POJHOIO SI3bIKA, OBJIAJICHUE TyXOBHBIMU
IIEHHOCTSIMU U KYJbTYPOM MHOTOHAIIMOHAJILHOTO Hapojia Poccuu;
obecrieyeHre paBHbBIX BO3MOXKHOCTEH MOJYyUYEHUSI KAYECTBEHHOTO CPEHETO
oO1ero oopa3oBaHus;

oOecrieueHue JOCTHKEHHUS 00y4aroIUMUCs o0pa3oBaTeNbHBIX
pe3yJbTaTOB B COOTBETCTBUU C TPeOOBAHUSIMHU, YCTAHOBJICHHBIMU
denepanbHBIM  TOCYJAPCTBEHHBIM  00pa30BaTENBHBIM  CTaHAAPTOM

cpeanero oomiero oopazosanus (nainee — PI'OC COO);



o0ecrnievueHre peann3aui 0ecIuiaTHOr0 00pa3oBaHus Ha YPOBHE CPEIHETO
o0miero o6pa3oBaHus B 00beMe OCHOBHOM 0Opa30BaTEIbHON MPOrPaMMBI,
NpeayCMaTPUBAIONICH HW3yYeHHE O0S3aTeNbHBIX YUYEOHBIX MPEIMETOB,
BXOASAIIMX B Yy4eOHBIM T1aH (Yy4eOHBIX TMPEIMETOB IO BBIOOPY U3
00s3aTENBHBIX MPEAMETHBIX O00JacTei, JOTOJHUTEIBHBIX YICOHBIX
IPEIMETOB, KypCOB IO BBIOOPY M OOIIWX JUIS BKIIFOUEHUS BO BCE YUEeOHBIC
IJIaHBI y4EOHBIX TPEIMETOB, B TOM YHCJIE Ha YIIIYOJICHHOM YPOBHE), a
TaK)kKe BHEYPOUHYIO NEATCITLHOCTH;

yCTaHOBJEHHE  TpeOOBaHMN K  BOCIHTAHHWIO W  COLMAIU3ALUU
oOydJaronmxcsi, WX CaMOWIACHTU(UKAIIMK TIOCPEICTBOM JIMYHOCTHO U
OOIIIECTBEHHO 3HAYMMOMN JEATEIHHOCTH, COI[MAIIBHOTO M TPa)XTaHCKOTO
CTaHOBJICHHS, OCO3HAHHOTO BbIOOpa Mpodeccuu, MOHUMAaHHWE 3HAYCHUS
npodeccCHOHATBEHON IeATETBPHOCTH ISl YeTIOBEKa U OOIIeCTBa, B TOM YHCTE
qyepe3 peaau3aliio 00pa3oBaTeIbHBIX MPOrPaMM, BXOISIINX B OCHOBHYIO
o0pa3oBaTeIbHYI0 MPOTPaAMMY;

oOecrieueHre MPEEMCTBEHHOCTH OCHOBHBIX 00pa3oBaTEIbHBIX MPOrpamMm
HA4yaJpbHOrO  OOINEro, OCHOBHOTO  OOLIEro, cpeaHero  oOImiero,
po¢eCCHOHAILHOTO 00pa30BaHus;

Pa3BUTHE TOCYIapCTBEHHO-O0IIECTBEHHOTO YIPAaBIICHUS B 00pa30BaHUU;
dopMupOBaHHE OCHOB OIICHKH PE3YyJbTaTOB OCBOCHHUS OOYYarOIIUMUCS
OCHOBHOW 00pa3oBaTEIILHON TPOTPaMMBI, JEITCILHOCTH TIEIarorHIeCKIX
pabOTHUKOB,  OpraHMW3alfii,  OCYIIECTBISIONIMX  O00Pa30BATEIHHYIO
JeSITEHHOCTD;

CO3/IaHME YCJIOBHUW JJISl PA3BUTHSA M CaMOpeaIu3alii 00yqaromuxcs, i
dbopmupoBaHuUs 3I0pOBOTO, 0e301acHOro u AKOJIOTUYECKHU
1eaecoo0pa3Horo oopasza xKuU3HU 00yJarOIIUXCS.

CHUCTEMaTH3alMsl CBEACHUN O YWCaX,; W3yYCHHE HOBBIX BHUIOB (OPMYI
(TPUTOHOMETPUYECKHX ), MPAKTUYCCKUX HABBIKOB W BBIUMCIMTEIBLHOU

KyJbTYpbl, pACHIMPEHHE U COBEPUICHCTBOBAHUE alreOpanvyeckoro



anmapara, c(OpMHpPOBAaHHOTO B OCHOBHOW IIKOJIE U €r0 MPUMEHEHHE K
PELIEHUIO0 MaTEMAaTUYECKUX U HEMAaTEMAaTUYECKUX 3a/1aY;

— pacmmMpeHre W CHUCTEeMaTh3amus OOMMX CBEACHWA O QYHKIHSX,
NOMOJHEHUE KJlacca U3y4aeMblX (QYHKIUN (TPUTOHOMETPUUYECKHX),
WJUTFOCTPAIHSI IIIUPOTHI MPUMEHEHUS (QYHKITAN JUTsI OTMMCAHUS U U3YICHUS
peanbHBIX 3aBUCUMOCTEH;

— U3Y4YCHUE CBOMCTB MPOCTPAHCTBEHHBIX Tel, (OPMHUPOBAHUE YMEHUS
MIPUMEHSITh MTOJTYYEHHbIC 3HAHUS JIJISl pEUICHUS MPAKTUYECKUX 3a/1aY;

— pa3BUTHE MIPEICTABICHUM 0 BEPOSATHOCTHO-CTATUCTHYECKUX
3aKOHOMEPHOCTSIX B OKPY>KaIOIlIEM MUPE;

— 3HAaKOMCTBO C OCHOBHBIMHU HJI€SIMU W METOJAaMH MaTEMaTUYE€CKOTO

aHaJin3a.

I[lnanupyembie pe3yJbTaThl 00yUeHUs

B pesynbrare u3ydeHuss mMaTeMaTUKH Ha 0a30BOM YpPOBHE BBIYCKHUK

HAYYHUTCSH:
JJIeMeHThI TEOPUH MHOKECTB M MATEMAaTHYECKOM JIOTUKHU

— Boinycknuk Hayuuresi: OnepupoBaTh Ha 0a30BoM  ypoHe!
NOHATUAMHU: KOHEYHOE MHOXKECTBO, JJIEMEHT MHOXKECTBA, ITI0JMHOMXECTBO,
nepeceyeHrne U OObEIUHEHHWE MHOXKECTB, YHUCJIOBBIE MHOXXECTBA Ha
KOOPAMHATHOM IIPSMOM, OTPE30K, HHTEPBAJL,

— omnepupoBaTh Ha 0a30BOM YpOBHE MOHSATHSMH: YTBEpXKJIEHUE,
OTpULIAHUE YTBEPKIACHUS, WCTUHHBIE W JIOKHBIE YTBEPXKIACHUS, NPUYHHA,
CJIEJICTBUE, YACTHBIN ClTydail OOLIETO YTBEPKIEHUS, KOHTPIPUMED;

— HaxXoAWTh IepeceueHue U  OOBbEIWHEHHE JBYX  MHOXKECTB,

peACTaBICHHBIX TpaUUECKU Ha YUCITIOBOM MIPSIMOM;

1. 3nech u nanee: pacmo3HaBaTh KOHKPETHBIE IPUMEPHI OOIINX MOHATHH MO XapaKTepPHBIM NPU3HAKaM, BBITIONHATh
JICHCTBUS B COOTBETCTBUU C OIPEIEIICHUEM U IPOCTEUIIMMY CBOMCTBAMU IIOHATUN, KOHKPETU3UPOBATh IPUMEPAMHU
o011Me ITOHITHS.



— CTPOWTH HA YUCIIOBOMU IIPSAMOM MOJMHOKECTBO YNCIOBOTO MHOXKECTBA,
3aJaHHOE MPOCTEUIINMH YCIOBUSIMU;

— pacrno3HaBaTh JIOKHBIE YTBEPXKIEHUS, OIUMOKH B PACCYKIEHHUAX, B
TOM YHCJIE C UCIIOJIb30BAHUEM KOHTPIIPUMEPOB.

B noeceonesnou srcusnu u npu uzyuenuu opy2ux npeomemos:

— HCIOJIb30BaTh YUCJIOBbIE MHOKECTBA HA KOOPAMHATHON MPSMOM /JIs1 OITMCaHUS
peanbHBIX NPOLIECCOB U SIBIICHUI;

— IIPOBOIAUTDH JIOTHICCKHUC PACCYKACHUSA B CUTyallUAX HOBCCI[H@BHOIZ ZKHN3HHU.

HOJIy‘lHT BO3MOKHOCTH HAYYUTDHCH:

- Onepupoeamb I’ZOH}Zmu}lMI/lz.' KOHEYHoe MHOHCECMEBO, IJIEeMEHM

MHOJCECmBd, NOOMHONCECMB0, nepecedenue U 00beOUHeHUe MHONCeCms,
YUCTIOBble MHONCECMEA HA KOOPOUHAMHOU NPIMOU, OmMpe30K, UHMep8dl,
HOJYUHMEPBAN,  NPOMENCYMOK C  GbIKOJOMOU  MOYKOU,  2paguueckoe
npeoCcmasieHue MHONCeCms Ha KOOPOUHAMHOU NIIOCKOCIU,

— onepuposamb HOHSAMUSMU: ymeepoicoenue, ompuyanue
VIMBEPHCOCHUsl, UCMUHHbIE U JIOJNCHbIE YMBEPAHCOCHUsl, NPUYUHA, Cledcmeaue,
YACMHBLIL CIYYAll 00Ue20 YMEepHCOeHUs, KOHMPRpUMep,

—  npoGepsimb NPUHAONEHCHOCTb INEMEHMA MHONCECMEBY,

— Haxooums nepeceyeHue U 00beOUHEHUE MHONCeCms, 8 MOM HUCTe
NPeoCmasieHHbIX 2paguyuecku Ha YUCI080U NPSIMOU U HA KOOPOUHAMHOU
NIIOCKOCIU;

— Npo8ooumb  QoKAzamenbHble  pPaccydicoenuss 0ns  0O00CHOBAHUSL
UCTMUHHOCIU YMBEPHCOCHULL.

B nosceonesnotl srcusnu u npu uzyuenuu opy2ux npeomemos:

— UCnoJb3oeantb 4Yucjiloevle MHOINICeECmMBa HA KOOpauHCln’ZHOlj I’lpﬂMOTj u HdA

Koopdunamnozl niaockocmu OJisi ONUCAHUSL PEeAIbHbIX npoyeccos u ﬂ@]leHUZZ,'

2 351ech U Jlasiee; 3HATh ONpeJieIeHHE TIOHATHS, YMETh MOSCHATH €r0 CMBICI, YMETh UCIIONb30BaTh HOHATHE U €TO
CBOMCTBA IIPH POBEAECHUH PACCYKIECHUH, PEILICHUH 3a/1a4.



—  NpPoBOOUMb OOKA3AMENbHbIE PACCYHCOCHUS 8 CUMYAYUSX NOBCEOHEBHO HCUIHUL,
npu peuleHuu 3a0ay u3 Opyeux npeomemos.
Yuciia 1 BbIpaKeHUs
BbINyCKHUK HAYYHUTCH:

— OmnepupoBaTh Ha 0a30BOM ypOBHE TMOHSATHUAMH: II€JI0€ YHUCIIO,
JIETUMOCTh 4ucell, OOBIKHOBEHHAs! ApOoOb, JAECATHUYHAS APOOb, pallMOHAILHOE
YHUCIO, MPUOJIMKEHHOE 3HAYEHUE YHUCIa, YacTh, J0JIA, OTHOILIECHHE, MPOIICHT,
MOBBIIIEHNE U MOHWKEHHUE Ha 33JJTaHHOE YUCJIO MPOIIEHTOB, MacIiTao;

— omepupoBaTh Ha 0a30BOM YpOBHE MOHATHSAMU: JIorapudm ducia,
TPUTOHOMETPUUYECKAsA OKPYXKHOCTb, I'paJyCHas Mepa yria, BEJIWYMWHA YIJIa,
3aJJaHHOTO TOYKOM HAa TPUTOHOMETPHUUYECKOW OKPYKHOCTH, CHUHYC, KOCHHYC,
TAHI€HC U KOTAHT€HC YIJI0B, UMEIOIINX MPOU3BOJIBHYIO BEINUUHY;

— BBITIOJIHATH apU(METUUECKUE ACUCTBUS C IEIBIMUA U PAIMOHAILHBIMU
YUCIIAMU;

— BBINOJHATh HECJIOXKHbIE MPEOoOpa3OBaHUA YHUCIOBBIX BBIPAXKECHUM,
coJiep KalluX CTENEHU YKCell, TM00 KOPHHU U3 YKCell, JIU00 JIorapudmbl YUCe,

— CpaBHUBATh pallMOHAIbHBIC YUCIIA MEXKY COOOI;

— OLEHMBAaTh W CPaBHUBATh C PANHOHAIBHBIMM YHCJIAMH 3HAYEHUS
IEJIBIX CTETICHeN YKcell, KOpHeW HaTypajdbHOM CTENEHU U3 Yucen, JorapupMoB
Yyucell B MPOCTHIX CIydasX;

— u300pakaTh TOYKAMH Ha YHCIIOBOW MPSMOM IIeNIble U palliOHAIbHbBIC
yucha;

— M300paxaTh TOUYKAMU Ha YHUCJIOBOM MPSIMOM IeJibIe CTEMEHH YKCEl,
KOPHU HATYpaJbHOMN CTENEHH U3 YUCEeJ, JIorapru(Mbl YUCE B IPOCTHIX CIydasX;

— BBINOJHATh HECJOXKHBIC MPeoOpa3oBaHUsl LEIbIX U JAPOOHO-
paIrMoOHATBHBIX OYKBEHHBIX BBHIPAKCHHI;

— BBIp@XaTh B MPOCTEHIINX CIydasiX U3 PABEHCTBA OJIHY MEPEMEHHYIO
4yepes Apyrue;

— BBIUUCIATH B MPOCTHIX CIIy4asx 3HAYEHHUS YHUCJIOBBIX M OYKBEHHBIX

BBIPKEHHM, OCYIIIECTBIISIT HEOOXOUMBIE MOJACTAHOBKU U TIPEOOPA30BAHUS;



— u300paxkaTb CXEMaTUYECKU YIoJl, BEJIMYMHA KOTOPOIrO BBIpAKEHA B
rpaaycax;

— OLICHMBaTh 3HAaKM CHHYC4, KOCHHYyCa, TaHT€HCA, KOTaHIeHCca
KOHKPETHBIX YTJIOB.

B nosceonesnoul scuznu u npu uzyyeHuu Opyeux y4eoHulx npeomemoas:

— BBINOJHATh BBIYUCJICHUS TMPU PEIICHUH 33/lad MPAKTUYECKOTO
XapaKkTepa;

— BBIMIOJIHATH MPAKTUYECKHE pacyeTbl C  MCIOJb30BAaHUEM MpU
HEOOXOJIMMOCTH CHPABOYHBIX MATEPUATIOB U BHIYUCIUTEIBHBIX YCTPOUCTB;

— COOTHOCUTH peajibHbIe BEJIMYUHBI, XapPaKTEPUCTHUKU OOBEKTOB
OKPYXKAIOIIETr0 MUPa C UX KOHKPETHHIMU YMCJIIOBBIMU 3HAUCHUSMH;

— HCIIOJIb30BaTh METOJIbI OKPYTJICHUS, MPUOIMKEHUS U MPUKUIKH TIPU
pelIeHUN MPAKTUYECKUX 3a7a4 MOBCEIHEBHOM JKU3HHU.

HOJIy‘lI/IT BO3MOKHOCTb HAYYUTHCHA

- C60000HO Onepuposams NOHAMUAMU. Yel0e YUCTLO0, OeTUMOCHLb
yucen, 0ObIKHOBEHHAs1 OpoOb, OecAMuUYHAsi OpoOb, PAYUOHATLHOE YUCIO,
NpUOUdMCEeHHOe 3HAYeHue Yucid, 4acme, 0075, OMHOWEHUe, HNpPOYeHm,
no8blUEeHUE U NOHUMICEHUe HA 3A0aHHOe YUCIO NPOYEHMO8, Macuimao,

— NpUBOOUMb  NpUMEpPbl  YUcel ¢ 3A0AHHLIMU  CBOUCMEAMU
oenumocmu;

— onepuposamu NOHAMUAMU. no2apugpm yucia,
MPUSOHOMEMPUYECKAST OKPYIHCHOCMb, PAOUAHHASL U 2PAOYCHAS Mepa Yyaad,
BeNUYUHA Y2d, 3A0AHH020 MOYKOU HA MPUSOHOMEMPUYECKOU OKPYHCHOCHU,
CUHYC, KOCUHYC, MAHSEHC U KOMAH2EHC Y2l08, UMEIOWUX NpPOU3EOIbHYIO
8enUYUHY, yucia e u 7

- 8LINONIHAMb aApudMemuiecKue Oetcmesusl, couemas ycmuvle U
NUCbMEHHblE NpUembvl, NPUMEHSS Npu HeoOX0O0UMOCMU BbIYUCIUMEbHbLE
ycmpoucmea,

- HAXO0O0UMb 3HAYEHUS KODpHA Hamypaﬂbﬁod cmenerHu, cmeneru C



PAyUOHANbHBIM nokasamejem, Heobxooumocmu NPUMEHAMb
8bIYUCIUMETIbHBIE YCMPOUCMEA;

— NONb308AMbCA  OYEHKOU U NPUKUOKOU NpU NPAKMUu4eckKux
pacuemax;

— npogoouUms N0 U38ECMHBLIM — (QOopMylamM U  NpABUIAM
npeobpazosanusi OYKEEHHbIX BbIPANCEHUL, GKIIOYAIOWUX CMENeHU, KOPHU,
Jloeapughmovl u mpueoHomMempudeckue QyHKyuu,

— HAXo0ums 3HAYEeHUsl YUCTO08bIX U OYKBEHHLIX BbIPANCEHUL,
ocyuecmeisis Heobxoo0umvie NOOCMAHOBKU U NPeoOdPA308aHUL,

- uzobpaxcamov — cCxemMamudecku yeon, 6elUdUHA  KOMOpO2o
8bIPAdICEHA 8 2pAOYCAX UM pAOUaHax;

- UCnovL306ams  NpU  peuleHuu 3a0ay  MmadIuyHble 3HAYeHUs.
MPUCOHOMEMPULECKUX DYHKYUL Y208,

- BbINONIHAMb NEPesod GeIUYUHbL Yead U3 PAOUAHHOU Mepbl 8
2padycHyro u 0OpamHo.

B nosceonesnoti scuznu u npu uzyuenuu opyeux yueOHulx npeomemos.

- BLINOIHAMb OCUCHEUSL C YUCTOBLIMU OAHHBIMU NPU DeueHuU
3a0ay nPakmu4ecko2o xapakmepa u 3a0a4 U3 paziudHsvlx 0oiacmeti 3HAHUL,
UCnonw3ys  npu  HeobX0O0uMOCmU  CHPABOYHbIE  MAmepuarvl U
8bIYUCTIUMETIbHBLE YCMPOUCMEA,

— oyeHugamv, CpAGHUBAMb U UCHONBL308AMb NPU  DeuleHUU
NPAKMU4ecKux 3a0ay 4UcioBvle 3HAYeHUs PeabHblX 8elUYUH, KOHKDEemHble
YUCTIOBbIE XAPAKMEPUCTNUKU 00BEKNO8 OKPYIHCAIOUe20 MUpQ.

YpaBHeHHs U HEPABEHCTBA

BeinyCkHUK HAyYuTCH

- Pemate nuHeliHbIE ypaBHEHUS W HEPABEHCTBA, KBAJpPATHBHIE
ypaBHEHUS;
— pemath JorapudmMuyeckue ypaBHeHus Buaa log, (bx +c)=du

npoCTelIne HepaBeHCTBa Bua log, X < d;



- pelaTh MOKa3aTelbHble ypaBHeHHs, Buaa a”>* = d (rme d

MOKHO TPEJCTaBUTh B BHJE CTENEHU C OCHOBAHHWEM a) W MPOCTEHIINE
HepaBeHcTBa BHaa a* < d (rme d MOXKHO NPEICTaBUTH B BUJC CTCICHH C
OCHOBAaHHEM a);

— NPUBOJUTH HECKOJIBKO TMPHUMEPOB KOPHEW MPOCTEHIIEeTo
TPUTOHOMETPHUYECKOTO ypaBHEHHUS BHJIA: Sin X = a, COS X = a, tg X = a, ctg X
= a, rae a - TabJMYHOe 3HAYCHHUE COOTBETCTBYIOMICH TPUTOHOMETPUUIECKOM
byHKIUH.

B nosceonesHoll scuznu u npu uzyyeHuu Opyeux npeomemos:
— COCTaBIIITb W peIlaTh ypaBHEHUS W CHUCTEMbl ypaBHEHUH Tpu

PEIICHUN HECIIOKHBIX MPAKTUUYECKHUX 3a]1ad.

HOJIy‘lHT BO3MOKHOCTb HAYYUTDHCH:

- Pewams payuonanvhvie, nokazamenvhvie u nrocapu@pmuyeckue
Vpaeuenus U HepaseHcmea,  npocmeluiue  UppayuoHdaibhble U
MpUSOHOMempuyecKue ypasHe s, HepageHCcmaed U Ux CUcmembl;

— UCNONIb308AMb MeMOoObl peuleHUs: VPAGHEeHUIl: NpUseoeHue K
6udy "npouseedenue pasmwo Hymo" umu "wacmunoe pasno uynio", 3amena
nepemeHHbIX,

— UCNOIL308AMb MEMOO UHMEPBAIO8 OISl PeUleHUsI HEPABEHCME,

— UCnoIL308ams  epaguueckuti. Memoo O0as1 NPUOTUHNCEHHO20
peuieHust ypasHeHUll U HepaseHCma,

— uzobpasxicamv  HA  MPUCOHOMEMPUUECKOU  OKPYICHOCMU
MHOMCECMBO DEeUeHUll NPOCMEtUUX MPUSOHOMEMPUYECKUX YPABHEHUL U
HepaseHCmas;

— 8bINOJIHAMbL ~ OMOOpP  KOpHeU  VPAGHEeHUU  UlU  peuleHUll
HEpaseHcme 8 COOMEemcmeu ¢ OONOJHUMETbHbIMU — YCI0BUAMU U
02PaHUYEHUSMU.

B nosceonesnotl scuznu u npu uzyuenuu opy2ux y4eOHulx npeomemos:



— CcOCMasisams U peuams YpaeHeHUs, CUCeMbl YPABHEHU U HEPABEHCMBA NPU
pewenuu 3a0ad Opy2ux y4eoOHulx npeomMemos;

— UCNONb306aMb VYPAGHEHUS U HEepaBeHCm8a OJisi NOCMPOeHUs U UCCIe008aHUs
npocmeuwux — MamemMamu4eckux — Mooenell  peaibHulX — CUmyayuti Ui
NPUKTIAOHBIX 3A0aY,

— YyMemb  UHMEPNpPemupo8amsv  NOJAVYEHHbI NpU  peuleHuu  YpasHeHus,
Hepasencmea UlU CUCeMbl pe3yIbmam, OYEeHUBAMb e20 Npagoonododue 6
KOHmMeKcme 3a0aHHOU PeanbHol CUmyayuu uiu NPUKIaoHoU 3a0a4u.

DOyHKUNHA
BbINyCKHUK HAYYHUTCS

- OnepupoBarb Ha 0a30BOM YpPOBHE MOHSTUSIMU: 3aBHUCHUMOCTH
BEJIMYMH, (PYHKLKS, apryMEHT U 3Hau€Hue (PyHKLIHHU, 00JIaCTh ONPECIICHUS
Y MHOXECTBO 3HAUYECHUU (PYHKIUHU, TpaPUK 3aBUCUMOCTH, Ipa@uK QyHKIUH,
HyId (YyHKUMM, TPOMEXYTKM 3HAKOIOCTOSHCTBA, BO3pacTaHHE Ha
YK CIOBOM ITPOMEXKYTKE, YObIBAHHE HA YHCIIOBOM MTPOMEXKYTKE, HanOOJIbIlIEe
M HavuMEHblllee 3HaueHue (YHKUMM HA YHUCIOBOM  IPOMEKYTKE,
nepuoanyeckas QyHKIUs, IEPUOTI;

- ONepupoBaTh Ha 0a30BOM YpOBHE MOHATHAMH: HpsMas |
oOpaTHas MPONOPILIMOHATIEHOCTh JUHENHa, KBaJpaTUyHasl,
jJorapumuueckas W ToKazaTelbHas (YHKUHUU, TPUTOHOMETPUUECKHUE
dyHKuMY;

— pacno3HaBaTh rpapuKU SJIEMEHTAPHBIX (PYHKIUNA: MPSAMON |
oOpaTHOM MIPONOPLUOHAIBHOCTH, JIMHEWHOM, KBaJIpaTUYHOM,
gorapuMUYECKOl U TMOKa3aTeNbHOW (PYHKUUH, TPUTOHOMETPUUYECKHUX
dyHKUMH;

— COOTHOCUTh TpaUKHA DJIEMEHTAPHBIX (YHKIUH: TNpsSIMON U
oOpaTHOM MIPONOPLUUOHAIBHOCTH, JIMHEUHOM, KBaIpaTUYHOM,
jgorapuMUYECKOH U TOKa3aTeIbHOW (PYHKUUH, TPUTOHOMETPUUYECKHUX

byHKMiA ¢ GopMyTaMu, KOTOPHIMU OHH 3a/1aHbI;



- HaxXOoAUTh MO TpapuKy NPUOIMKEHHO 3HAYeHUs (YHKIUHU B
3aJJaHHBIX TOYKaX;

- ompenensATh 1Mo rpaguky cBoWcTBa (QyHKUMH  (HyJH,
IPOMEXYTKH 3HaKOIIOCTOSIHCTBA, IPOMEXYTKH MOHOTOHHOCTH,
HauOOIbIIIME U HANMEHBIITUE 3HAYCHUSA U T.I1.);

- CTPOUTH O3CKM3 Trpaduka (GYHKIUH, yIOBICTBOPSIOUICH
IPUBEIECHHOMY HAOOpy YCIOBHM (IIPOMEXYTKH BO3pacTaHUs/yObIBaHUS,
3HaYeHHe (PYHKIHNU B 33JaHHOW TOUKE, TOUKH SIKCTPEMYMOB H T.1.).

Ilory4uT BO3MOKHOCTH HAYUYUTHCS:

- Onepuposams NOHAMUAMU: 3ABUCUMOCTb BEUYUH, (DYHKYUS,
apeymenm u 3Haweuue @QYHKyuu, oO1aACMb onpeoeieHuss U MHONCeCMBE0
SHaueHul @QYHKYyuu, 2epauxk 3a8ucUMoOcmu, 2epaguxk @Gynkyuu, HyIU
@YHKYUU, NPOMEINCYMKU 3HAKONOCMOSHCIEA, BO3DACMAHUE HA YUCTIO80M
npomedicymke, yOblaHue HA YUCI080M NPOMeENCYmKe, Hauboabuiee U
HaumeHbulee  3HAYeHue  QYHKYUU  HA  HUCTOBOM  NPOMENCYMKe,
nepuoouyeckas QyHKyus, nepuoo, YemHas u Heuemuas QyHKyuu,

— onepuposamv  NOHAMUAMU.  NpAMas U 0bOpamHas
NPONOPYUOHATLHOCMb, JIUHEUHAs, K8AOpamuyHas, Jjaozapupmuieckas u
nOKa3amenvbHas QyHKYuY, mpucoHomempuyeckue QyHKyuu,

— onpeoensime 3HaAueHue QYHKYUU no 3HAYEeHUI apeymMeHma npu
PA3UYHBIX CNOCOOax 3a0aHus QYHKYUuU,

— cmpoums epagpuKu U3y4eHHbIX QYHKYULL,

— ONnUCHIBAMb NO 2PADUKY U 8 NPOCMEUWUX CYYASAX NO hopMmye
nogeoenue U CeoUcmea @yHKYull, HAX00umov no 2paguxy GyHKyuu
Haubonvuiue U HauMeHblUe 3HAYeHUsL,

— cmpoums  9cKu3  epaghuka  QyHKyuu, yooeiemeopsouieli
npugeoeHHoOM)y Habopy YCI08UL (NPOMENCYMKU 603PACMAHUA/YObIBAHUS,
3HaYeHue QYHKYUU 8 3a0AHHOU MOUKe, MOUKU IKCMPEMYMO8, ACUMNINOMb,

HYU QYHKYUU U m.o.),



— pewiamsv  ypasHeuus, npocmeuwiue Cucmemvl ypasHeHull,
UCNOIL3YS CEOUCBA PYHKYULL U UX 2PAPUKOS.
B nosceonesnotl scuznu u npu uzyuenuu opyeux y4eOHulx npeomemos:

— onpedenamv Nno  epapukam U  UCNONL308aAMb  OJisl  pelleHUs
NPUKTIAOHBIX 3A0a4 CBOUCMBA PEATIbHbIX NPOYECCO8 U 3a8UCUMOCTEl
(Haubonvbue u HauMeHbUlUe SHAYEeHUsl, NPOMENCYMKU 803PACTNAHUS U
yovisanus @yHryuu, npoMedHCcymKu 3HAKONOCMOAHCMEA,
acumMnmomslt, nepuoo u m.n.);

— UHmMepnpemupo8amsv  COUCMEA 8  KOHMEKCme  KOHKPemHOU
NPAKMUYECKOU CUMYAyUU;

— onpedenamv  no  epaguxkam  npocmeriiue  XApaKmepucmuKu
nepuooudecKux npoyecco8 8 OuonocuU, 9SKOHOMUKe, MY3bIKe,
paouocessu u op. (amMniumyod, nepuoo u m.n.)

JIEeMEHTHI MaTeMATHYECKOI0 aHAIN3a
BbinycKHUK HAYy4YHTCS:

— OnepupoBaTb Ha 0a30BOM YpOBHE MOHATUSMHU: IPOU3BOAHAS
byHKIMM B TOYKE, KacareiabHas K Trpaduky GYHKIAHA, TPOU3BOIHAS
dynxmm;

— ONpeeNsATh 3HAUY€HHWE IMPOU3BOJAHON (PYHKIMHM B TOUYKE IIO
M300paKEHHIO KacaTeabHOU K TpaduKy, MPOBEACHHON B 3TOM TOUKE;

— pemath HECIOXKHBIE 3a7Jaud Ha TPUMEHEHHE CBS3H MEXIY
IPOMEXKYTKaMU MOHOTOHHOCTH M TOYKAaMHU IKCTpeMyMa (PYHKIIHH, C OJHOU
CTOPOHBI, ¥ TPOMEXKYTKaMH 3HAKOTIOCTOSIHCTBA M HYJISIMH TPOW3BOJHON
ATOM (PYHKITUH - C JPYTOH.

B nosceonesHoll scuznu u npu uzyyeHuu Opyeux npeomemos:
— TOJB3YACh TpaduKaMH, CpaBHHUBATH CKOPOCTH BO3pacTaHus (pocTa,

MOBBILICHUSI, YBETMUECHHSI U T.I1.) WM CKOPOCTH YObIBaHUs (T1aeHUS,

CHMI)KCHUWA, YMCHBIICHUA U T.H.) BCJIMYHMH B pCaJIbHBIX IMPOLIECCAX]



— COOTHOCHTH TpaMKH peanbHBIX IMPOILECCOB M 3aBUCHUMOCTEH C HX
OTMCAHMSIMU, BKIIOYAIOIIMMH XapaKTEPUCTUKN CKOPOCTH W3MEHEHUS
(OBICTpBIH POCT, IIJIABHOE TTOHMKEHHE U T.I1.);

— WCTOJB30BaTh TpauKH peadbHBIX MPOIECCOB JUIS  PEIICHUS
HECJIOKHBIX TPUKIAIHBIX 3374, B TOM YHUCJIE OMPEesisa 1Mo rpaduky
CKOPOCTH X0]1a TIpoIiecca.

ITory4uT BO3MOKHOCTH HAYUYUTHCS:

— Onepuposams NOHAMUAMU. NPOU3BOOHA (PYHKYUU 8 MOUKe,
KacamenvHas K 2papuxy QyHKyuu, npou3eo0Has OYHKYuU,

- BLIYUCTAMD NPOU3BOOHYIO 00HOUJIeHa, MHO204JIeHa,
K8AOpAamHo20o KOPH, NPOU3BOOHYIO CYMMblL (DYHKYUILL,

- BLIMUCTAMD  NPOU3BOOHBIE DNEMEHMAPHLIX  (DYHKYUU U ux
KOMOUHAYULL, UCNONIb3YS CHPABOUHbIE MAMEPUATbL,

- uccnedosamv 8  NpoCMeEUWUx — CAy4asx — QYHKYuu — Ha
MOHOMOHHOCMb, HAXOOUMb HAUOOIbIUUE U HAUMEHbULUE 3HAYEeHUsL PYHKYULL,
cmpoums 2papuky MHO2OUIEHO8 U NPOCMEUUUX PAYUOHANbHBIX QYHKYUL C
UCNONIL308AHUEM ANNAPAMA MAMEMAMu4ecKo20 aHauu3a.

B nosceonegnotl scuznu u npu uzyueHuu opyeux y4eOHulx npeomemos.

— pewamv NpukiaoHvle 3a0ayu U3 Ouonoeuu, QUIUKU, XUMUL,
9KOHOMUKU U OpYeUX npeomemos, CE;A3aHHble C UCCIe008aHUEM
Xapaxkmepucmuk peaibHblX Npoyecco8, HaxoHCOeHuem HauboIbuux u
HAUMEHbUWUX 3HAYeHUL, CKOPOCTU U YCKOPEHUS U M.N.;

— UHMepPNpemupo8ams NOJYYeHHble Pe3yibmamal.

CrarucTuka v Teopusi BEepOATHOCTEH, JIOTHKA 1 KOMOMHATOPHKA

BbInyCKHUK HAYYHMTCH:



— OnepupoBatb Ha 6a30BOM YPOBHE OCHOBHBIMU OMUCATEIbHBIMU
XapaKTepUCTHKAaMU  YHUCJIOBOTO Halopa: cpeaHee apH(pMETHUECKOe,
MeuaHa, HauoboJIbIllee U HAUMEHbIIIee 3HAaUCHHUS,;

- omepupoBaTh Ha 0a30BOM YpOBHE TWOHITHSMHU: YacTOTa U
BEPOSITHOCTh COOBITHS, CIIYYalHBIA BBHIOOP, OMBITHI C PAaBHOBO3MOXKHBIMHU
AJIIEMEHTapHBIMU COOBITUSIMU;

— BEIYHCIIATh BEPOSITHOCTA COOBITHI Ha OCHOBE IMOJICYETa YHCIIA
HCXOJIOB.

B noeceonesnou yxcusHu u npu uzydeHuu opysux npeomemos:

— OIICHUBAaTh W CPABHUBATh B MPOCTBIX CIIy4asix BEPOSTHOCTH COOBITHI B
pEATBHOM KU3HU,

— YUTaTh, CONOCTABIATh, CPABHUBATH, UHTEPIPETUPOBATH B IPOCTHIX CIIyYasX
peanbHbIEe JaHHBIC, IPEACTaBICHHBIC B BUJI€ TAOJIHII, TUATPaMM, TPaPUKOB.

HOJIy‘lHT BO3MOKHOCTH HAYYUTDHCH .

— Umems npedcmasienue 0 OUCKPEMHbIX U HENPEPbIGHbIX CYYAUHBIX
BEUMUHAX, U pACNpeOeNeHUsX, O He3A8UCUMOCTNU CLYYAUHBIX GeIUYUH,

— umMemb npedcmasienue 0 MamemamuiyeckoM OHCUOAHUU U OUCTePCUU
CIYYAUHbIX BEIUYUH,

— umMemv npeocmasienue 0 HOPMAIbHOM PACHpedesleHuU U npumepax
HOPMAIbHO PACNPEOeNeHHbIX CIYYAUHBIX eIUYUUH,

— NOHUMAMb CYMb 3AKOHA OONLUIUX HUCeNl U BbIOOPOUHO2O MemOoOd
usMepeHusl 8eposIMHOCmell;

— umemv npedcmasieHue 00 YCIOBHOU BEPOSMHOCMU U O HOJHOU
8EPOSAMHOCMU, NPUMEHAMb UX 8 PeUleHUU 3a0ay;

— UMemb npeocmasieHue 0 8ANCHbIX YACMHBIX BUOAX PACNpedeleHUll U
NPUMEHSAMb UX 8 peleHul 3a0ay;

— umMemb npeocmasieHue o0 KOppeusayuu CAYHAUHbLIX BEIUYUH, O
JIUHEUHOU pecpeccuul.

B nosceonesnoti scuznu u npu uzyuenuu opyeux npeomemos.



—  BLIYUCTIAMb UL OYEHUBAMb 8EPOSIMHOCINU COOBIMULL 8 PEANbHOU HCUSHU,
—  8blOUpPaAmMb NOOX00sWUE MEMOObL NPEOCMABIEHUSL U 00PAOOMKU OAHHBIX,
— yMemb peulamsv HeClONCHble 3a0a4i HA NPUMEHeHUe 3aKOHA OONbULUX

yucen 8 COYuonocUuu, CmMpaxo8anuu, 30paABOOXpaHeHul, obecnedenuu

bezonacrHocmu HaceleHus 6 llpeb’@bl‘laﬁHblx cumyayusix.

TexkcroBbIe 32124
BbinycKHUK HAYyYHuTCS:

— Pemate HeCI0KHbBIE TEKCTOBBIE 331a41 PA3HbIX TUIIOB;

— aHAJIW3MPOBATh YCIOBHE 3a/lauH, IPU HEOOXOAUMOCTH CTPOUTH JUIS €€
pELIEHUS] MAaTEMAaTUYECKYIO MOJIEIIb;

— TIOHMMaTh W HCHOJb30BaTh IS PEUICHUs 3aJauyd HHPOpMaIUIo,
MIPE/ICTABICHHYIO B BHUAE TEKCTOBOM M CHMBOJIBHOM 3allMCH, CXEM, TaOJul,
auarpamm, rpaukoB, pUCYHKOB;

— JIEHCTBOBATH 110 AJITOPUTMY, COJEPKAIIEMYCS B YCIIOBUH 3a/1a4H;

— HCIIOJIB30BAaTh JJOTHYECKUE PACCYXKIACHUS IPU PELICHUH 3a1a4H;

— paboraTh ¢ M30BITOYHBIMH YCJIOBHUSIMH, BbIOMpass U3 BceH
uHpOpMaIuy, TaHHbIe, HEOOXOUMbIE JJIs PEIICHUS 3aJaul;

— OCYILIECTBIISITH HECIIOKHBIN 1epeOop BO3MOXKHBIX PEIICHUN, BBIOMpast
Y3 HUX ONTHUMAJIBHOE IO KPUTEPUAM, C(POPMYIUPOBAHHBIM B YCIOBUU;

— aHaJu3UpOBaTh U MHTEPIPETUPOBATH TMOJYYEHHBIE pEIIECHUS B
KOHTEKCTE YCJIOBUS 3a/Jayd, BBIOMpATh pEIICHUs, HE MPOTUBOpEUAllne
KOHTEKCTY;

— pewaTh 3aJa4yd Ha pacyeT CTOMMOCTH IOKYIOK, YCIIYT, MOE€3I0K U
T.IL;

— pemarb HECIOXKHBIE 3a/layd, CBSI3aHHBIE C JIOJEBBIM YYaCTHEM BO

BIIaZIcHUU (UPMOM, IPEATPUITHEM, HEJIBIPKUMOCTHIO;



— pemaTh 3a/1a4l Ha MPOCTHIE MPOILEHTHI (CHCTEMBI CKHIOK, KOMHUCCHN)
M Ha BBIYHCICHUE CJIOKHBIX MPOICHTOB B PAa3IMYHBIX CXEMax BKIIAJOB,
KPEIUTOB U UITOTEK;

— pemath MpPaKTHYECKHE  3a7a4d, TpeOyromue  HWCIOJIb30BAHUS
OTPHUIIATENFHBIX YHCEN: Ha OMNpEJCICHUE TEMIEpaTypbl, Ha OIpeaeicHue
MOJIOKEHUSI Ha BpPEeMEHHOW ocH (10 Hamed 3phl W TOCJE), Ha JIBUKCHUE
JICHS)KHBIX CPEeJCTB (MPHUXOJ/pacxoj), Ha OMpEACICHUE TIyOUHBI/BBICOTHI H
T.IL.;

— WCIIOJNIB30BaTh TMOHATHE MacimTada Uisi HaXOXKICHHSI PACCTOSHUN M
JUIMH Ha KapTaxX, IUIaHaX MECTHOCTH, IJIaHaX MOMEIICHHM, BBIKPOMKAX, MPH

paboTe Ha KOMITBIOTEPE.

B HOBCGIIHCBHOﬁ KU3HHU U IIPHU U3YUCHHUH APYI'UX IIPCAMCTOB!:

— pellaTh HECIIOKHBIE IMTPAKTUYECKUE 3a/1a4M, BOZHUKAIOUIME B CUTyallUsIX
MOBCEJTHEBHOU KU3HMU.

HOJIy‘lHT BO3MOKHOCTb HAYYUTDHCH:

— Pewamv 3a0auu pasnvix munos, ¢ mom uucie 3a0ayu NO8bIUEHHOL
mpyoHocmiu,

— 8bIOUPaAMb ONMUMATLHBIN MEeMmOoO peuweHuss 3a0ayu, paccmampueas
PAa3IudHble Memoowl;

— cmpoumv MOOelb peuwieHus 3a0ayu, nposooums 00KA3AMebHble
paccyaicoenust;

— pewamdb 3a0auyu, mpebyrowue nepebopa 8apuaHmos, HpPoOGEPKU
yenosuil, 8b160pa ONMUMATILHO20 pe3ylbmama;

—  AHATU3UPOBAML U UHMEPNPEeMUpPO8ams pe3yibmamsl 8 KOHmeKcme
YCA08Us 340a4l, 8b10UPAMb peuleHUs], He Npomugopeyaujue KOHMeKcmy;,

nepesooums npu peuieHuu 3a0ayu ungopmayuio u3 0O0HOU @opmbl 8

Opyey10, UCNOIL3YS NPU He0OXOOUMOCIU CXeMbl, MAOAUYbL, ePAPUKU, OUASPAMMDL.

B noeceonesnou yxcusHu u npu uzydeHuu opyux npeomemos:

— pewamv npakmudecKue 3a0ayu U 3a0adu u3z opy2ux npeomemos.



I'eomempusn
BbINyCKHUK HAYYMTCS:

— OmnepupoBatb Ha 0a30BOM YypOBHE MOHATUSIMHU: TOYKa, IpsMas,
IJIOCKOCTh B MPOCTPAHCTBE, MAPAJUICIBHOCTh U MEPIEHIUKYIISAPHOCTh MPAMBIX
1 TIOCKOCTEH;
— pacrno3HaBaTh OCHOBHBIE BHJIbI MHOTOIPAHHUKOB (MIpU3Ma, TUPAMH/IA,
MPSIMOYTOJIBHBIN Mapaiesnenume], Ky0);
— u300paxkaTh U3y4yaeMble (PUTYPHI OT PYKH U C IPUMEHEHHEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB;
— genaTh (BBIHOCHBIE) IUIOCKME YEPTEKUM M3 PUCYHKOB IPOCTHIX
00BEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHU3Y;
— U3BJIEKaTh HMHQPOPMALMIO O TMPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
¢urypax, NpeACTaBICHHYIO Ha YepTeXKaxX U PUCYHKaX;
— nOpuMeHATbh TeopeMy Iludaropa mnpu BBIYUCIEHUU HJIEMEHTOB
CTEpPEOMETPUUECKUX UTYD;
— HaxoIWTh O00BEMBI M IUIOMIAJA TOBEPXHOCTEH MPOCTEHIIMX
MHOTOIPAHHUKOB C IPUMEHEHUEM (POPMYII;
— pacrno3HaBaThb OCHOBHBIE BHUJbI TEJN BpalleHUs (KOHYC, LMIUHAP,
cdepa u map);
— HaxoAMTh O0O0BEMbl M IUIOWAAM IOBEPXHOCTEW MPOCTEHIINX
MHOTOIPAHHUKOB U TeJl BpPalIEHUs! C IPUMEHEHUEM (POpPMYII.
B nosceonesnoii scuznu u npu uzyyeHuu Opyeux npeomemos:
— COOTHOCHUTb aOCTpakTHbIE€ T'€OMETPUYECKHE MOHATHS U (PAKThl C peabHbIMU
KU3HEHHBIMU OOBEKTAMU U CUTYaLUSIMU;
— HCIMOJb30BAaTh CBOWCTBA MPOCTPAHCTBEHHBIX T€OMETPUYECKUX QUryp s
pELIeHHs TUIOBBIX 337a4 PAKTHYECKOT0 COAEPIKAHMUS;
— COOTHOCHUTbH IUIOIIAIU TOBEPXHOCTEH TeNl OJUHAKOBOW (DOPMBI Pa3IMUHOTO
pasmepa;

~  COOTHOCHTH O0BEMBI COCYIOB OJIMHAKOBOU (POPMBI pa3IMYHOTO pa3Mepa;



~ OUEHHMBaTh (POPMY MPABHWIBHOTO MHOTOTPAHHUKA IOCJIE CIHJIOB, CPE30B U T.II
(ompenensiTh  KOJNMYECTBO  BEPIIMH, pedep © TpaHel  MOMyYEHHBIX

MHOTOI'PaHHUKOB).

HO.]'Iy‘II/IT BO3MOKHOCTH HAYYUTHCSH .

— Onepupoéamv  NOHAMUAMU:  MOYKA, NpAMAs, NIOCKOCMb 8
npocmpancmee,  NApailelbHOCMb U NePNeHOUKYIAPHOCHb — NPAMbIX U
niockocmetl,;

— npumeHamyv Ol peuleHus 3a0ad 2eomempuyeckue ¢hakmol, eciu
VCI08UsL NPUMEHEHUsL 3A0aHbl 8 ABHOU popme;

— pewlamsv 3a0ayu HA HAXOHCOEHUE 2eoMempU4ecKux 6eiuyun Hno
oopazyam unu anreopumman;

— Oenamv (8bIHOCHBIE) NIOCKUE HePMeNCU U3 PUCYHKOB O0ObEMHbIX
Queyp, 6 mom uucie pucosamev 8uU0 c8epxy, COOKy, CMpPoOumv CeyeHus
MHO202DAHHUKOB,

—  U361eKamv, UHMePNnpemuposams U npeoopazosvleams UHGOPMAayuro
0 2eomempuiecKux pueypax, npeocmasieHHy0 Ha 4epmedrncax;

— npumeHsmbv 2eomempuyeckue akmvl Ol peuleHus 3a0ad, 6 Mmom
yucie npeononazarouux HecKOIbKO Ula208 peuleHus,

— ONUCHIBAMb B3AUMHOE PACNOJIONCEHUE NPSAMbIX U HNIOCKOCmel 6
npocmpancmee;

— Qopmynuposams ceouUCmea u NPUHaKU Quayp;

— 00KA3bl8aMb 2e0MempU4ecKue YmeepHcoeHUs,

— 81ademv CMAaHOAPMHOU Kiaccugurayuel npoCmpaHCmeeHHbLX ueyp
(nupamuovl, npuzmwvl, napaiierenuneosl);

— Haxooums 06vembl U NIOWAOU NOBEPXHOCMEU 2e0MEMPUYECKUX Mel C
npumeHeHuem opmyi;

—  BBIYUCTIAAMb PACCMOAHUS U Y2Tibl 8 NPOCMPAHCMEe.

B nosceonesnotl srcusnu u npu uzyueHuu opyeux npeomemos:



— UCNOIb3068aMb CBOUCEA 2e0Mempuyeckux @ueyp O0na peuileHus 3a0ay
APAKMUYECKO20 Xapakmepa u 3a0a4 u3 opyaux ooracmeii 3HaHUl.

BekTOpbI U KOOPAUHATHI B IPOCTPAHCTBE
BbINyCKHUK HAYYHUTCH:

— OmnepupoBaTh Ha 0230BOM YPOBHE MOHSATHEM JIEKAPTOBBI KOOPIUHATHI
B IIPOCTPAHCTBE;

— HaxoJIUTh KOOpAMHATHl BEpUIMH Kyba UM  IPSIMOYTOJbHOTO
napasuieJIeuneaa.

HOJIy‘lHT BO3MOKHOCTHb HAYYUTLCH:

— Onepuposamv ~ nouAMuUAMU  OEKAPMOBb KOOpOUHAambl 8
npocmpancmee,  8eKmMop,  MOOYIb  6eKMOpd,  pPABEHCMBO  BEKMOpPOS,
KOOPOUHAMbl 8eKMOpPA, V201 MexcOy 6eKmopamiu, CKAIApHOoe HpouzeedeHue
BEKMOPO8, KOJIUHeApHble BEKMOPbL,

— HAxooums paccmosiHue medxncoy 08yMsi MOUKaAMU, CYMMY BEKMOPO8 U
npouzgedeHue 6eKmopa Ha HUCIO, Y20l MedHcO0y BeKMOpamu, CKAIapHoe
npouseedenue, packiaobléams 6eKmop no 08yM HeKOJLIUHeAPHbIM 6eKIMOPaM;

— 3a0asamv  NIOCKOCMb  YpAGHEeHUeM 6 O0eKapmogou  cucmeme
KOOpOuHam;

— peuwiamsv npocmeliuiue 3a0a4u 86e0eHUeM 6eKmMopHo20 basuca.

HUcropuss MaTeMaTUKHU
BbINyCKHMK HAYYHUTCH:

— OnwucelBaTh OTAEIbHBIE BBIAAIOIIMECS PE3YyJIbTAThl, IMOJTYYECHHBIE B
XOJI€ pa3BUTHSI MATEMATUKU KaK HAYKH;

— 3HATh NPUMEPHI MATEMATUUYECKUX OTKPHITUHA U UX aBTOPOB B CBSI3M C
OTEYECTBEHHOW U BCEMUPHOM UCTOPHUEH;

— TMOHUMATh POJIb MATEMATHUKHU B pa3BuTUU Poccuu.

HOJ’Iy‘II/IT BO3MOKHOCTH HAYYUTDHCH:



- Hpedcmaeﬂﬂmb 6K1A0 6blaaiOM/ﬁ/tXC}Z mamemamurkoe 6 passumue
mamemamurKu U UHblX HA)YYHblX 06]16107’}’161/7,'
— NOHUMAambsv poJjib mamemaniuku 6 paseuniuu Poccuu.

Memoovt mamemamuku
BbINyCKHUK HAYYHUTCH:

— IIpuMeHsATP W3BECTHBIE METOABI IIPU PELUICHUW CTaHIAPTHBIX
MaTEeMaTHYECKUX 3a]1a4;

— 3aMeyaTh W XapakTepU30BaTh MATEMATHUYECKUE 3aKOHOMEPHOCTH B
OKPY’KAIOIIEH ICMCTBUTEIILHOCTH;

— TPUBOJUTH IPUMEPHI MATEMATUUECKUX 3aKOHOMEPHOCTENU B MPUPOJE,
B TOM YMCJIE XapaKTEPU3YIOIIMUX KPACOTY U COBEPIICHCTBO OKPYKAIOIIETO MUPA
Y MIPOU3BEJICHUN UCKYCCTBA.

HOJIy‘lHT BO3MOKHOCTH HAYYUTDHCHA:

— Ucnonvszoeams 0CHOBHble MemoOdbl 00KA3amenbCmed, npoeoOUmbs
00Ka3amenbCmeo U GblNOHAMb ONPOBEPHCEHUE,

—  NpuMeHsimb OCHOBHbIE MeMOoObl PEeULeHUS MAMEMAMUYECKUX 3A0aY,

— Ha OCHOBe MamemMamuyecKux 3aKOHOMepHOCmell 6 npupooe
Xapakmepu3oeams Kpacomy U COBEPUIEHCMBO OKpYydcarujeco Mupa u
npouseeodeHull UCKyccmed;

— npumMeHsmv npocmeuuue NPoSPAMMHbIE CPEOCmea U INeKMPOHHO-

KOMMYHUKAYUOHHbIE CUCMEMDBL NPU pelueHUU MamemamudecCKux 3a0au.



COJEP’KAHUE KYPCA
X KJj1acce
KypcuBom B mporpamMvme 0O0O3HAa4YeHBI  JUJAKTHUYCCKHUC  CAMHHIIBL,

COOTBETCTBYIOIINE OJOKY pe3yiabTaTOB «BBIMYCKHUK MOTYYUT BO3MOXKHOCTH
HAYUYUTHCSI.
Asredpa 1 HaYaJIAa MATEMATHYECKOI0 AaHAJIHU3A

| BapuanT: anrebpa - 2 4. B Hegento B | momyroauu, 3 4. B Hemento Bo |l
MOJTYyroauu - 86 yacoB (0a30BbIN YPOBEHB)

«AJredpa u Havyaja anaausa, 10», aBtr. F0. M. Koasirun, M.B. TkaueBa,
H.E. ®enopoBa, M.U. llladynun - M.: «IIpocBemienune», 2018 r.

Il Bapuant: 39 B Henento, Bcero 102 4 (6a30BbIN YPOBEHD)

«AJaredpa m Hayasja anaiamsa, 10», ar. FO. M. Koasrun, M.B. TkaueBa,
H.E. ®enoposa, M.U. llladynun - M.: «IIpocBemenue», 2018 r.

[lepBbie nBe Tembl no yueOHuky FO.M. Kanaruna u ap. uzydarorcs
TOJNBKO B MNPOMUIBHBIX Kjaccax ¢ YriayOJIGHHBIM YpPOBHEM M3y4CHUS
npeaMera.

3. CTeneHb ¢ 1elCTBUTEIbHBIM MIOKA3aTeJIEM

JleficTBuTenbHbIE YHuCia. beckoHeyHO yObIBarolas reoMeTpuueckas
nporpeccusi. ApudMeTHUeCKU KOpEeHb HaTypalbHOUM crerneHu. CTeneHb ¢
HaTypaJIbHbIM U JICHCTBUTEIIbHBIM MOKA3aTEISIMU.

OcHoBHass 1enb — O00O0OLUTh W CUCTEMATU3UPOBATH 3HAHUSA O
JNEUCTBUTENBFHBIX ~ YHClaXx;  cpopMupoBaTh  TOHSTHE  CTENEHU  C
JNEeUCTBUTEIBHBIM  TIOKa3aTeJIeM; Hay4YuTh NPUMEHATh  OMNpeAcIcHUus
apu(pMETUUYECKOTO KOPHS U CTETIEHU, a TAKXKE UX CBOMCTBA MPH BBINMOJHEHUH
BBIYHCIICHUN U TTPeoOpa30BaHUU BBIPAKECHUM.

HeoOGxonuMocTh pacmmpeHusi MHOXECTBA HATypajdbHBIX YHCEN 10
MHOXECTBA JICHCTBUTEIbHBIX MOTUBHUPYETCS BO3MOYKHOCTHIO BBIMIOIHSTH
JIEUCTBUS, OOpaTHBIE CIOXCHHUIO, YMHOXXEHUIO W BO3BEJICHUIO B CTCIICHb, a
3HAYUT, BOBMOKHOCTBIO pPelIaTh ypaBHeHUs X +a = b, ax = b, x* =b.

PaccmoTpeHHbIii B Hauyane TeMbl CHOCOO oOpaiieHus OeCKOHEUHOM

NEePUOANYECKON  JECATUYHOM  JpoOu B O0OBIKHOBEHHYIO JpoOb




0OOCHOBBIBAETCSI CBOWCTBAMHU CXOJSIIMXCS YHCIOBBIX PSJIOB, B YaCTHOCTH,
HAaXOXXJEHUEM  CyYMMbl  OECKOHEYHO  yOBIBAIOIIEH  IeOMETPUYECKOU
IIPOTPECCHH.

JlericTBUSA HaJ UPPALMOHAIBHBIMYA YUCIAMU CTPOTO HE OINpPENEIAIOTCA,
a 3aMEHAIOTCS JACUCTBUAMM HaJl HMX MNPUOIMKECHHBIMU 3HAUECHUSMU —
palMOHAIBHBIMUA YUCIIAMH.

B cBa3um ¢ paccMOTpEeHMEM TIOCIIENOBATENBHBIX PAlMOHAIBHBIX
OpUOIMKEHUH  MPpPAlMOHAIBHOTO YMCIa, a 3aTeM U CTENEHH C
VPpaLMOHAIBHBIM IIOKA3aTEIEM HA UHTYUTUBHOM YPOBHE BBOJIUTCS IOHSTHE
npenesia MOCIENOBATENIbHOCTU. ApHU(PMETHYECKU KOPEHb HaTypalbHOU
CTENEHU 7 = 2 U3 HEOTPULATEIBHOIO YHWCJIa U €ro CBOMCTBA M3JIararoTCs
TPAAULIMOHHO. Y4alluecs AOJDKHBI YMETh BBIYUCIATH 3HAYEHUS KOPHS C
NOMOUIbIO ONPEJENCHUs M CBOICTB UM  BBINOJHATH INpeoOpa30BaHUsS
BBIPAXEHUH, COAECPIKAILINX KOPHH.

CrerneHn ¢ HppalluOHAIIBHBIM ITOKA3aTCJICM ITOACHACTCA Ha KOHKPCTHOM

IpUMeEpe:  YHCIIO 3 paccMaTpuBaeTcs  Kak  IOCJIEN0BaTEIbHOCTD
panuoHanbHEIX npubmmkenui 314, 3Y4 . 3nech xe dopmymmpyrorcs u
JOKa3bIBAFOTCS CBOWCTBA CTEIEHHM C JEHCTBUTEIBHBIM IIOKA3aTENEM, KOTOPBIE
OylAyT  HCIONB30BAThCS IIPU  PELIEHMH  YPABHEHWH,  HEPABEHCTB,

UCCJIeIOBAHUM (PYHKITHI.

4. CrenenHasi pyHkuus

Crenennas (QyHkius, ee cBoiicTBa W rpaduk. BzaumHo oOpaTHbIe
¢bynkunu. Crnoxssie QyHkiuu. JpoOHo-nuHeitHas ¢yHKuus. PaBHOCHIIbHbBIE
ypaBHEHHUs U HepaBeHCTBa. MppaunoHanbHble ypaBHEHUs. MppayuonanbHule
Hepagencmada.

OcHoBHast 11e71b — OOOOIIUTh U CHUCTEMATHU3UPOBATh W3BECTHBIC W3
Kypca aiareOpbl OCHOBHOM MIKOJIbI CBOWMCTBA (DYHKIUH; M3YyUWUTh CBOMCTBa
CTETICHHBIX (DYHKUIUH ¥ HAYYUTh MPUMEHATh X MPH PEIICHUH YpaBHEHUU U

HEPaBEHCTB; c(OpMUpOBAThL TIOHITHE PABHOCUIBLHOCTH  YpPaBHEHUH,



HEPABEHCTB, CUCTEM YPABHEHHUI U HEPABEHCTB.

PaccMoTpenne CBOWCTB CTENMEHHBIX (GYHKIUHA ©U UX TpaduKoB
IPOBOJIUTCS MOSTAIHO, B 3aBUCUMOCTH OT TOTO, KaKHUM YHCJIOM SBIISETCS
nokazartenb: 1) YeTHBIM HaTypajbHBIM YUCJIOM; 2) HEYETHBIM HATypabHBIM
qUCIIOM; 3) YUCIOM, MPOTUBOIIOJIOKHBIM YETHOMY HATypalbHOMY uuciy; 4)
YHCIIOM, IPOTUBOIIOJIOKHBIM HEYETHOMY HaTypaJlbHOMY YHUCIY.

O6ocHOBaHMSI CBONCTB CTENEHHOM (YHKIMU HE MPOBOAATCS, OHH
CIICAYIOT U3 CBOMCTB CTENEHH C JIEHCTBHUTENBHBIM MOKa3areneM. Hampumep,
Bo3pacTaHue (QyHKIMM y = x’ Ha npomexyrtke x > 0, rme p —

MOJIOKUTEIIBHOE HELETI0E YUCI0, clieayeT u3 cBoucTBa: «Ecimm 0 < x1 < X, p

> (0, To X <Xy Ha MpUMepe CTENEHHBIX PYHKIUHN ydaluecs 3HaKOMSTCS C
HNOHSTHEM OTpaHUYEHHON (QYHKLUU.

PaccmarpuBaroTcss (yHKUMH, Ha3bIBa€Mble B3aUMHO OOpaTHBIMHU.
BaxHo oOpaTUTh BHUMaHUE Ha TO, YTO HE BCsiKasg (PyHKIUS uMeeT 0OpaTHYIO.

3HaKOMCTBO CO CJIOKHBIMM U JIpOOHO-TMHEHHBIMU  (QYHKLMSIMU
HAYMHAETCS Cpa3y IMOCJIE U3yYEeHHs] B3aUMHO OOpaTHBIX (pyHKuMil. BBoasTCs
pa3Hble TEpMUHBI JUIsI OOO3HAUYEHUS CIOKHOM (YHKIUHM (CyHeprio3uius,
KOMIO3UIMS), HO YHOTpeOsieTcsl JIMIIb OJUH. DTOT MaTepuan B Kiaccax
0a30BOr0 ypOBHS MU3y4aeTCs JINIIb B 03HAKOMUTEIBHOM ILIAHE.

OnpeneneHns pPaBHOCWIBHOCTH YpPAaBHEHUH, HEPABEHCTB M CHCTEM
YpaBHEHUN W CBOICTB PABHOCUJIIBHOCTH JAETCS B CBA3M C MPEICTOSIIUM
U3YYEHUEM  HPPALMOHAIBHBIX  YPaBHEHHWW, HEPABEHCTB U  CHCTEM
UPPALMOHAIBHBIX YPABHEHUIA.

OCHOBHBIM METOJIOM pEUICHUS] UPPALMOHAIBHBIX YPABHEHUN SIBIISAETCS
BO3BEJICHUE OOEUX 4YacTel ypaBHEHMsI B CTENEHb C LEJIbIO Iepexoja K
palMOHAIbHOMY YPABHEHHUIO-CIIEACTBUIO JAHHOTO.

C nomoipio rpadMKOB pelIaeTcsi BOMPOC O HAIUYUU KOpPHEH M UX
YHClie, a TAaKXKe O HaXOXACHUU MPUOIMKEHHBIX KOPHEH, €ClIl aHATUTUYECKU
pEelNTh YpaBHEHHUE TPY/IHO.

I/I3yquI/Ie HPppalrOHAJIbHBIX HCPABCHCTB HC ABJIACTCA 00s3aTEIBHBIM



s Beex ywammxcs. [Ipum ux wm3ydennn Ha 0a30BOM ypOBHE OCHOBHBIM
CcocoOOM  pelIeHus SBISETCS CBEJCHUE HEPAaBEHCTBA K  CHCTEME
palMOHAJIBHBIX HEPABEHCTB PAaBHOCWIIBHOW JAHHOMY HEPABEHCTBY.

5. Ioka3zareabHast GyHKUIUSA

[TokazatenbHas ¢yHKuMs, ee cBoiicTBa M rpaduk. [lokazarenbHbie
ypaBHeHus. [lokazarenbHble HepaBeHCTBA. (CHUCTEMBI MOKa3aTEIbHBIX
YPaBHEHUI U HEPABEHCTB.

OcHoOBHasi 1eib — M3YyYUTh CBOMCTBA IMOKa3aTEIbHOW (YHKIIUU;
HAay4YUTh pEIIaTh ITOKA3aTEIbHBIC YPABHEHHUS WM HEPABEHCTBA, CUCTEMBI
MTOKA3aTEJIbHBIX YPABHEHUM.

CBoiicTBa moka3aTeqbHOM (YHKUUU y = @' MOJHOCTBIO CIEIYIOT U3
CBOICTB CTENEHU C ICMCTBUTEIBHBIM MOKa3aresneM. Hanpumep, Bo3pactanue

byHKIUN y=a', ecnu a > 1, cnenyet u3 cBoiictBa crenenu: «Ecmm xp <

X210 @ <A npua > 1»,

Pemienne OONBIIMHCTBA TOKA3aTEIbHBIX YpPAaBHECHUW W HEPABEHCTB
CBOJIUTCS K PEIIECHUIO ITPOCTEUIIINX.

Tak Kak B X0OJI€ PELICHUS, TPEAIaraeMbIX B 3TOM TEME MOKA3aTEIbHBIX
YPaBHEHUM PaBHOCWIBHOCTb, HE HAapyllaeTcs, TO IIPOBEPKa HANJICHHBIX
KOpHE# Heobs13aTenbHa. 37€Ch CUCTEMbI YpaBHEHUN U HEPABEHCTB PEIIAIOTCS
C TOMOIIBI0 PABHOCUJIBLHBIX MPEOOpa30BaHUM: MOJACTAHOBKOM, CIIOXKEHHUEM

HJIM YMHOXKCHHUCM, 3aMEHOM IMCPCMCHHBIX U T. 1.

6. Jlorapupmuueckas pyHkumus

Jlorapudmer. CpoiictBa jorapudmMoB. JlecsaTUUHBIE W HATypaJbHbIE
agorapugmel. Jlorapudpmuueckas (QyHKUusA, €€ CBOMcTBA U rpaduk.
Jlorapudmuueckue ypaBHenus. Jlorapupmuueckre HepaBeHCTBA.

OcHoBHast 1enb — cpoOpMHUPOBATHL MOHATHE Jiorapudma dYuUCHa;
HAy4YUTh NPHUMEHATh CBOWCTBA JOrapu(MOB TMpPU pEIICHUU YpPaBHEHUN;
U3YYUTh CBOWMCTBA JiorapudMuueckoil (QyHKIMM U HAYYUTh NMPUMEHSATH €€

CBOMCTBA NIPU PELICHUU JIOTapU(PMUUECKUX YPAaBHEHUI U HEPABEHCTB.



Jlo oToif Tembl B Kypce anredpbl H3ydalduch Takue (yHKIIUH,
BBIUMCJICHHE 3HAYEHUI KOTOPBIX CBOAMUIIOCH K YETBHIpEM apU(pMETHUYECKHM
JNEUCTBUSM M BO3BEACHUIO B CTENeHb. Jls BbIUMCIEHUS 3HAYCHUN
Jorapumuyueckoil GyHKIIUU HY>KHO YMETh HAXOAUThH Jorapudmbl Yucell, T.
€. BBITIOJIHATH HOBOE VISl YUaIIuXcs IelcTBUE — JiorapuMupoBaHue.

[Ipu 3HakomcTBe ¢ jorapudMaMu 4YUCET U UX CBOMCTBAMHU IOJIE3HBI
noIpoOHBIE U HATJISAHbIE OOBSICHEHUA JJake B TPO(PUIBHBIX Kaccax.

JlokazaTenbCTBO CBOMCTB Jioraprdma OmnupaeTcs Ha €ro onpeecHue.
Ha npaxTtuke paccMaTrpuBaroTcsi Jorapu(mbl Mo pa3IndHbIM OCHOBAHUSM, B
YaCTHOCTU MO OCHOBaHUIO 10 (IecsaTuuHbIi JorapudM) U MO OCHOBAHUIO €
(HaTypasibHBIA JIorapudM), OTCI0Ja BO3HUKAET HEOOXOIUMOCTH (POPMYIIbI
nepexoa ot Jiorapudma Mo OJHOMY OCHOBAaHHIO K JIOTapu(dMy Mo Jpyromy
OCHOBaHMIO. Tak Kak Ha MHKCHEPHOM MHKPOKAJBbKYJISITOPE eCTh KiaBuim |g
u In, To nns BeUMCIEeHUs Jorapudma mo OCHOBaHUAM, OTIHYHBIM OT 10 U e,
HY>KHO IPUMEHUTH POpMYyJTy TIEpexo/ia.

CpoiicTBa JorapupmMuyeckod (yHKIUU AKTUBHO HCIOJB3YIOTCS MpPU
pelieHnu JTorapu(pMUIECKUX YPaBHEHUN U HEPABEHCTB.

N3yuenune cBOMCTB jorapu@mMuieckoil GyHKIIMU TPOXOIUT COBMECTHO
C pelIeHUEM ypaBHEHUN U HEPABEHCTB.

[Ipu pemieHun norapuMHUYECKHX YpPaBHEHH U  HEPABEHCTB
BBITNIOJIHSAIOTCS pa3iMyHble X Mpeodpa3oBanud. [Ipu 3ToM yacTo HapyaeTcs
paBHOCUIBHOCTE. [loaTOMy mpu pemieHun jorapuMUUECKUX ypaBHEHUH
HEO0OXO0IMMO JHOO JenaTh MNPOBEPKY HANACHHBIX KOpHEHW, OO0 CTpOro
CIIEIUTh 3a BBINOJHEHHBIMU MPEOOPA30BAHUSIMH, BBISBISAS MOJyYEHHBIE
YpaBHEHUS-CIEICTBUS U OOOCHOBBIBAs KaKAblM 3Tamn npeodOpazoBanud. [lpu
pellieHnu JIoTapu(PMUUECKUX HEPABEHCTB HYXKHO CIEIUTh 32 TEM, UYTOOBI
PaBHOCUJIILHOCTh HE Hapyllajiach, TaK Kak MPOBEPKY peIleHUs HEpaBEHCTBA
OCYIIECTBUTH CJIOKHO, a B PAJIE CIIy4aeB HEBO3MOMKHO.

7. Tpuronomerpuuyeckue (popmMy.Jibl

Pagnannas mepa yria. I1oBOpOT TOYKM BOKpPYr Hadajla KOOpJAMHAT.



Onpenenenue cuHyca, KOCHHYCa M TaHI'€HCa yIJia. 3HaKU CHHYCa, KOCUHYCa
TaHr€HCa. 3aBUCUMOCTh MEXK]ly CUHYCOM, KOCUHYCOM U TAHT'€HCOM OJHOIO U
TOTO k€ yria. Tpuronomerpuueckue ToxaecTpa. CHHYC, KOCUHYC U TaHT€HC
yIJoB o U -0. Popmysibl cioxkeHusi. CUHYC, KOCUHYC M TaHTE€HC JBOMHOIO
yria. CUHYC, KOCUHYC U TaHT'€HC TOJIOBUHHOTO yriia. GOopMyIibl IPUBEICHUS.
CymMa u pazHoCTh cMHYCcOB. CyMMa U pa3HOCTh KOCUHYCOB.

OcHoBHass 1enb — CcPOPMHUPOBATH MOHATHS CHUHYCa, KOCHHYCa,
TaHr€HCa, KOTAaHTeHCa YKCIIa; HAYYUTh PUMEHSATh (OPMYJIbl TPUTOHOMETPHUH
JUTSI BBIYMCIICHUSI 3HAYEHUW TPUTOHOMETPUUYECKHX (DYHKIIMA U BBITIOJTHCHUS
npeoOpa3oBaHWil TPUTOHOMETPHUYECKHX BBIPAKEHWH; HAYYUTh pemiaTh
HPOCTEHIIINE TPUTOHOMETPHUYCCKUE YPaBHEHHUS SIN X =@, COSX =anpu a = 1,
-1, 0.

PaccmaTpuBasi ompeneneHus CUHyca U KOCHMHYCa JEHCTBUTEIBHOTO
YHClia 4, €CTECTBEHHO PEIIUTh CaMbl€ IMPOCThIE YPaBHEHHUS, B KOTOPBIX
TpeOyeTCsl HAUTU YUCIIO d, €CIU CUHYC UM KOCUHYC €r0 U3BECTEH, HAIIpUMEpP
ypaBHeHus Sin a = 0, cos a = 1 u T. m. [lockoabKy mjIsi 00O3HAYCHHUS
HEU3BECTHOrO IO TpPaJHMIMH HUCHOJIb3yeTcs OyKBa X, TO 3TH YpPaBHEHHUSA
3alUCBIBAIOT Kak 00bryHO: SIN X = 0, c0S X = 1 u T. m. PemeHus 3Tux
YPaBHEHUM HAXOAATCA C IOMOLIBIO EAMHUYHON OKPYKHOCTH.

[Tpu n3ydeHun cTeneHel Yrces paccMaTpUBAIINCh UX cBokicTBa @P * 9 =
a - a% aP~% = ¢ : a% TlogoOHble CBOWMCTBa CIpaBEeNJUBBI U JUIsl CUHYCA,
KOCMHyCa M TaHIe€HCa. DTH CBOMCTBA Ha3bIBAlOT (HOPMYJaMHU CIOKEHUS.
[TpakTHYeckn OHM BBIPAXKAIOT 3aBUCUMOCTh MEXIYy KOOPAMHATAMU CYMMBI
WIM Pa3HOCTU ABYX 4YHMCEN O U 3 uepe3 KOOpAUHATHI yuceln o U 3. PopmMybl
CIIOXEHUSl JOKa3bIBAIOTCS I KOCMHYyCa CYMMBI WJIHM pPa3HOCTH, BCE
ocTajbHbIe (POPMYJIIBI CIIOKEHUS OTYUYaIOTCs KaK CIICACTBHUSL.

dopMyNbl  CIIOXKEHUS  SBISIOTCST  OCHOBHBIMH  (popMysiamu
TPUTOHOMETPHUH, TaK KaK BCE JAPYTrd€ MOXKHO TMOJYYUTh KakK CJIEICTBHS:
(GbopMyIibl TBOHHOTO U MOJIOBUHHOTO YTJIOB (U1 KJIacCOB 6a30BOr0 ypOBHS HE

ABJIIOTCSL 00513aTeNIbHBIMU), (POPMYJIbI TPUBEACHUS, TPEOOPA30BAHUS CYyMMBbI



Y Pa3HOCTH B IPOU3BEICHHUE.

8. Tpuronomerpu4yeckue ypaBHEHUA

VYpaBHeHus COS X = &, Sin X = a, tg X = a. TpuroHomMeTprUECKUE
ypaBHEHHUsA, cBojsmmecs K anreOpanyeckuM. OIHOPOAHBIE W JTUHEHHbBIE
ypaBHEHUS. MeToAbI 3aMEHBI HEU3BECTHOTO U Pa3JI0KEHUS HA MHOKUTEIIN.

OcHoBHasi 1enb— c(opMUpOBaTH yMEHUE pelaTh MNpPOCTeiIne
TPUTOHOMETPUYECKUE YPABHEHHS; O3HAKOMUTH C HEKOTOPHIMH MpPHUEMAMH
pELIECHUS] TPUTOHOMETPUYECKUX YPaBHEHUIA.

Kak wu npu pemeHun  anreOpamdyeckux, IOKa3aTelbHbIX U
Jorapu(pMUYECKUX YPAaBHEHUM, PEIICHWE TPUTOHOMETPUYECKUX YpPaBHEHUIA
OyTEM pAa3IUYHBIX MNpeoOpa3oBaHUIl CBOJUTCS K PEUICHUIO MPOCTEUIIHNX:
cosx=a,sinx=a,tgx =a.

PaccmoTpeHne npocTedIuX YpaBHEHHM HAYMHAETCS C YpPaBHEHMS
COS X = @, Tak Kak (opMmyna ero KopHed mpoiie, yem (opmysa KOpHEH
ypaBHEHHs SIN X = @ (B WX 3alUCH YaCTO HCIOJIL3YEeTCS HEOOBIYHBINA IS
yyamuxcsi  ykazarenb 3Haka  (-1)"). PemieHume  Oosee  CIIOKHBIX
TPUTOHOMETPUUECKUX YpPaBHEHMI, KOT/a BBIMOJHSIOTCA aareOpandyeckue u
TPUTOHOMETPUUYECKHE TPE0OPa30BaHus, CBOJUTCS K PEIICHUIO IPOCTEHILINX.

PaccmarpuBarorcs CJIeIyIoIue THIIBI TPUTOHOMETPHUUYECKHUX
YpaBHEHUIA: JIMHEHHBIC OTHOCUTENBHO SIN X, COS X miH tg X; cBOASIIMECS K
KBaJIpaTHBIM M JPYTUM aireOpandeckuM YpaBHEHUSIM TIIOCJIE€ 3aMEHbI
HEU3BECTHOI0;  CBOASIIMECS K  MPOCTEHIIMM  TPUTOHOMETPUUYECKUM

YPaBHCHUAM I10CJIC PA3JIOKCHHA HA MHOXKHUTCIIN.

I'eomerpus

1 BapuaHT - 2 4. B Hexento B | mosyroguu, 1 4. B Henento Bo |l monyroanm —
50 gac (6a30BbIi YPOBEHB)
2 BapHaHT - 2 4 B HEJIENI0, Bcero 68 4 (0a30BbIi ypOBEHbD)

"TI'eomerpus, 10-11 ", aBr. JI.C. Atanacsan, B.®. byry3os, C.b.
Kanomues u ap., 2017-2020r.




1. BBenenue
[Ipenmer crepeomeTpun. AKCHOMBI cTepeoMeTpun. HekoTopeie
CJIEACTBUS U3 AKCUOM.

OcHoBHas 1enb - CHOPMHUPOBATH MPEJCTABICHUS YydalUXcs 00
OCHOBHBIX MOHATHSAX M AKCMOMax CTEPEOMETPHUM, MX HCIOJIb30BAHUU IIPU
pelIeHWH CTaHIAPTHBIX 3a/Jay JIOTMYECKOTO XapakTepa, a Takxke 00
M300pKEHUH TOYEK, MPSMBIX U TUIOCKOCTEH Ha MPOEKIMOHHOM YepTexKe Mpu
Pa3JINYHOM HUX B3aHMMHOM PAaCIIOJI0KEHUHU B IPOCTPAHCTBE.

2. TlapaiieabHOCTH NPSIMBIX H II0CKOCTE#

[lapannenbHOCTh NPSAMBIX, MPSAMOW UM IUIOCKOCTH. B3ammuoe
PACIIOJNIOKEHUE MPSAMBIX B IMPOCTPAHCTBE. YTON MEXAY ABYMS HPSIMBIMHU.
[TapannenbHOCTh IIOCKOCTEN. TeTpasap U napaijienenuIen.

OcHOBHas 1enb - JaTh YYallMMCSl CUCTEMATHYECKUE CBEICHUS O
MapaJuIeIbBHOCTH MPSIMBIX U INIOCKOCTEW B IPOCTPAHCTBE.

[Tpu u3yyeHuu 3TOro MaTepuaia TeMbI CIe1yeT 0OpaTUTh BHUMaHHUE
Ha 4aCcTO MCIOJIb3YEMBI METOJ JOKAa3aTENbCTBA OT IMPOTUBHOIO, 3HAKOMBII
y4daluyMcs U3 Kypca INIAaHUMETPUU.

3nech  yyamigecss 3HAKOMSTCS C  Pa3IMYHBIMU  CIIOCOOamMu
M300paKEeHHSI MPOCTPAHCTBEHHBIX (PUTYp HA TUIOCKOCTH.

3. HepneHAUKYJIAPHOCTH NPSAMBIX U IJIOCKOCTEMH

[leprieHIUKYISIPHOCTh TPSIMOM M IUIOCKOCTH. lleprieHnuKynsap wu
HAKJIOHHBIC. YTOJI MEXAYy MpPSAMOM M IUIOCKOCThIO. JIByrpaHHBIN yrod.
[lepnieHAUKYISPHOCTD IIIOCKOCTEM.

OcHOBHas 1enp - 1aTh y4YaluIUMCS CUCTEMATHYECKUE CBEICHUS O
NIEPIICHNKYJIAPHOCTA IPSAMBIX M IUIOCKOCTEM B IPOCTPAHCTBE; BBECTHU
IIOHSATHE YIJIOB MEXAY NMPAMBIMHU U IUIOCKOCTSAMH.

B xoze u3yuenus TeMbl 000011aI0TCS U CUCTEMAaTU3UPYIOTCS 3HAHUS
YUYAIUXCS O NEPIEHINKYISIPHOCTH NPSIMBIX, IEPIEHAUKYIISIPE U HAKIOHHBIX,

U3BECTHbIE MM U3 Kypca IutaHuMmeTpud. IlocTtosiHHOe 00001IeHne K



3HaKOMOMY MaTtepHuaiy OyaeT crnocoOCTBOBaTh Oojiee TIyO0OKOMY YCBOCHHIO
TEMBI.

[ToctosiHHOE OOpalieHue K TeopeMaM, CBOWCTBaM U IpPU3HAKaM
Kypca IJJaHUMETPUM TPU PELIEHUU 337a4 MO M3Yy4aeMOM TEeME HE€ TOJbKO
OyaeTr crnocoOCTBOBaTh BBIPAOOTKE YMEHMsI pellaTb CTEPEOMETPUUECKHE
3aJaud JAHHOW TEMaTHKH, HO M IOCIYXUT XOpOILIeH NpPONENEeBTUKON K
U3YYEHUIO CIEAYIOIINX TEM Kypca.

4, MHOrorpaHHUKH

[lonatne w™Hororpannuka. Ilpmsma. IIupamumpa. IlpaBuiibHBIE
MHOTOT'PaHHUKH.

OcHOBHasl LIeTb - JaTh y4allUMCs CUCTEMaTHUYeCKUe CBEACHHS 00
OCHOBHBIX BUJaX MHOT'OTPaHHUKOB.

VYyamuecss yxe 3HAaKOMBl C TaKMMHU MHOTOIDAaHHHMKAaMH, Kak
TETpa’ip U NapaJlyICIICIIHIIET.

Teneps UM MPEACTOUT PACIIMPUTH MPEACTABICHHUS O MHOTOIPaHHUKAX
U UX CBOHCTBax. B yueOHMKe HET CTPOroro MareMaTU4ecKoro OIpeeaeHHs
MHOTOTPaHHHKA, & IPUBOJIUTCS JIMIIb HEKOTOPOE OMUCAHUE, TAK KaK CTPOroe
OINPEJEIICHUE TPOMO3AKO U TPYAHO HE TOJIBKO ISl IOHUMAaHUS y4allluMHUCH,
HO U JUISl €r0 IPUMEHEHUS.

W3yyeHne MHOTOrpaHHUKOB HYKHO BECTH Ha HAarJsi{HOM OCHOBE,
ONHPAsAChH Ha  OOBEKTHI IPUPOJBI, IIPEAMETHI OKpYXKarolen
JNEUCTBUTEIBHOCTH.

Bech TeopeTnueckuil MaTeprall TEMbl OTHOCUTCS JIMOO K MPSIMbIM
npusmam, Ju00 K MpaBWIbHBIM NupamuiaM. Bce Teopembl J0Ka3bIBArOTCS
JOCTAaTOYHO MPOCTO, pPEe3yJbTaThl MOTYT OBITh 3amucaHbl (opmysaMu,
MO3TOMY B TEME MHOI'O 3a/1a4 BBIYHUCIUTEIBHOIO XapakTepa, NpU pelIeHUU
KOTOPBIX OTpa0aThIBAIOTCS YMEHUS y4aIIMXCsl TOJb30BaThCS CBEACHUSIMH U3
TPUTOHOMETPUHM, (hOpMyJIaMU TUIOIIAJEH, peraTh 3aJa4u C UCIIOJIb30BaHUEM

TAKUX MMOHSITUN, KaK YTOJl MEXKAY NMPSIMOU U IJIOCKOCTHIO, IBYTPAHHBIN YyTOJl U

1p.



5. BeKTopsl B IPOCTPAHCTBE

[TonsitTue BekTOopa B mpocTpancTtBe. CrokeHHE U BBIYUTAHHE
BEKTOPOB. YMHOXXEHHE BEKTOpa Ha YuCii0. KoMIiaHapHbBIE BEKTOPBHI.

OcHoBHast 1elib - O0OONIUTHL HM3YYEHHBIM 0a30BBIM MaTepua; o
BEKTOpax Ha IUIOCKOCTH, JaTh CHUCTEMATHUECKHUE CBEICHHUS O JEHCTBUSIX C
BEKTOPAMH B IIPOCTPAHCTBE.

OcHOBHOE BHUMaHHUE YAETSETCS PELICHUIO 3a/1a4, TaK KaK MpU 3TOM
ydanrecst OBJIaIeBalOT BEKTOPHBIM METOJIOM.

6. IloBTOopenue. Pemenne 3axau

Xl kaace
Aare0pa 1 HaYaJIa MATEMATHY€CKOT0 AHAJIN3A

3 4 B Hepenmto, Bcero 102 1 (6a30BbIil ypOBEHB)

«AJredpa m Hayajla MaTreMaTM4yeckoro amajausa, 11», ast. 0. M.
Koassrun, M.B. TkaueBa, H.E. ®emoposa, M.U. IIlaOynun - M.:
«IIpocBemenuey», 2018 r.

1. IloBTOpenne kypca X Kjacca

2. Tpuronomerpuuyeckue pyHKUHHU

OOmacth ompenencHUsT ¥ MHOXKECTBO 3HAYCHUH TPUTOHOMETPUUYCCKUX
byaknuid. YETHOCTh, HEYETHOCTH, MEPHOIUYHOCTh TPUTOHOMETPUUCCKUX
dbynkuumii. CBoiictBa U rpaduku GyHKIHHY = cOSX, Y = Sinx, y = tgx.
OOpatHbIe TPUTOHOMETPUYECKUE (DYHKITHH.

OcHOBHAas IElb — U3YYUTh CBOMCTBA TPUTOHOMETPUYICCKUX (DYHKITHH,
HAyYUTh YYaIIUXCsl TMPUMEHSATh 3TH CBOWCTBA TMPH PEIICHWH YPAaBHCHHWH U
HEPABEHCTB; 0000Wums U CUCMeMamu3upo8ams 3HAHUsL 00 UCCe008AHUU
Qyukyuii  dnemenmapHeiMy  Memoodamy’; HAYYUTh CTPOMUTH TpaduKu
TPUTOHOMETPUUECKUX (DYHKIIUHN, UCHONb3YSA PA3IUYHbIE NPUeMbl NOCMPOEHUs
epaghukos.

C BBeneHHs 00JIACTH ONPENENICHUs] U MHOXECTBa 3HAUYCHUN (YHKIUU
BUJla Y = COSX, Y= Sinx, y =tgx HauuHaeTcs 00O0OIIeHNE MaTepraia
U CUCTEMATHYECKOE HM3YYCHHE HOBOTO, & UMEHHO — TPUTOHOMETPHYECKUX
GbyHKIHiA.

¢ KypcuBoMm B mporpamMme 0003Hau€HbI IUAAKTUUECKHE €AMHHUIBI, COOTBETCTBYIOIIHNE OJIOKY
pe3ynbTaTOB «BBITYCKHUK MOIYYUT BO3MOKHOCTh HAYUUTHCS.




YMeHue HaxoauTh 007acTh OMNPEAETICHUs W MHOMXECTBO 3HAYCHUM
TPUTOHOMETPUUECKUX (PYHKIUNA TpeOdyeT XOpoUIero 3HaHWS Marepuania
NOPEeAbIAYIIUX TJIaB, YTO CIOCOOCTBYET aKTMBHOMY MOBTOpEHHIO Kypca X
KJ1acca.

3HaKOMBbIC Yy4YalIUMCSI CBOMCTBA YETHOCTM M HEUETHOCTH (DYHKIUU
pacmpoCTpaHsIOTCs Ha TPUTOHOMETpPUYECKUE (PYHKIUMU, BIIEPBBIC BBOJMUTCS
MOHSATHE EPUOINUECKON (PYHKIIUU U TIeproa GyHKIIUU.

[Toctpoenne tpadukoB HaumHaercs ¢ GyHKIMA Y = COSX, Mpu
MOCTPOCHUN AKTHBHO WCIOJB3YIOTCS YK€ HM3BECTHBIE CBOWCTBAa (DYHKITHU:
0o0JacTh OMpEeneNieHUs, MHOXXECTBO 3HAYCHHM, CBOMCTBA YETHOCTH U
nepruoangHoCcTH. JlokazaHHOE 371eCh CBOWCTBO YOBIBaHUS (YHKIIUU Y = COS X
Ha oTpeske [0;7z], MO3BONSET cENaTh BBHIBOA O BO3MOXHOCTH IOCTPOEHHUS
rpaduka ¢GyHKIMA Ha 3TOM OTpPE3KE M PacHpOCTpaHEHUU €ro Ha BCHO
YUCIIOBYIO IIPSAMYIO.

[ToctpoeHue rpaduka GyHKIHH Y = SIN X OCHOBBIBACTCS HA TOM, 4YTO

. V4 o
paBEHCTBO SINX = COS(— - Xj , TIO3BOJISIET TMOJYYUTh MCKOMBIM TIpadux
2

CABUTOM rpaduka GyHKIMH Y = COS X.
[Toctpoenue rpaduka (pyHKIMM TaHIEHC, KaK U KOCHHYC, HAYMHAETCA C

T
uccnenoBanus. CHauana rpaduK CTPOWTCS Ha OTpe3Ke [O;E}, a 3atem

pacupoCTPaHSAETCS HA BCIO YUCIOBYIO MPSAMYIO.
VYyamuecs: JOMKHBI HAYYUTHCS BBIMOIHATH 3CKU3bI TPAPUKOB, UCTIOIb3YS
ATU CBOMCTBA, a TAK)KE YCTAHABJIMBATH 3TU CBOMCTBA MO IpaduKy.

3. IIpousBoaHas U €€ reOMeTPHUYCCKHI CMBICJI

Ilpeoen nocneoosamenvnocmu. Ilpeden @ynkyuu. Henpepvignocmo
¢yukyuu. IlpousBognas. IlpousBonHas creneHHo ¢yukiuu. IlpaBuna
mupdepenurpoBanusi. [Ipon3BoHbIE HEKOTOPHIX AJIEMEHTAPHBIX (DYHKIIMMA.
['eomeTpruecKknii CMBICII TPOU3BOTHOM.

OcHOBHAas 1LENb - BBECTH IMOHATHE npeoerd nociedo8amesbHOCHU,
npedena  QyHKyuu, TPOU3BOJAHOW, HAYYUTh HAXOJIUTHh MPOU3BOIHBIC,
UCTIONIb3Yysl TipaBujiia TudepeHpoBanns, HaAyYUTh HAXOAUTh YpaBHEHUE
KacaTelbHOM K TrpaduKky (QYHKUMH, pelIaTh #pakmuyeckue 3a0ayu Ha
npumMeHeHue NOHAMUS NPOU3EOOHOU.

Ha 6a30BoM ypoBHE WU3JIOKEHUE MaTepuaia BEIETCS Ha HarjisgHO-
WHTYUTUBHOM YpPOBHE: MHOTHE (QOpMyJibl HE JOKa3bIBAIOTCS, a TOJBKO
NOSICHSIIOTCSL WM MIpUHUMAaloTCsl 0e3 Jloka3aTenbcTBa. [J1aBHOE — MoKasarh
ydalmmmcs 1eJeco00pa3HOCTh M3YUYCHHs] TMPOU3BOJHOW M B JalIbHEHIIEM
nepBooOpa3HON (MHTErpaia), Tak KaKk 3TO HEOOXOIUMO MPU PEIICHUHN MHOTUX
MPaKTUYECKUX 3aad, CBS3AHHBIX C HUCCIEIOBaHWEM (DU3MUECKUX SIBIICHUU,
BBIYKMCIICHUEM IUIOIIAJIed KpPUBOJUHEHHBIX (UIYyp M O00BEMOB Tell C
MPOU3BOJIBHBIMU TPAHUILIAMH, C TIOCTpoeHUeM TpadukoB GyHkuui. IIpexne



BCEro, CIEeAyeT MOoKa3aTh, YTO (PYHKIMHU, TpaQUKaMU KOTOPBIX SIBISIOTCS
KpPHUBBIE, ONMCHIBAIOT MHOTUE BAXKHbIE (PU3NYECKUE U TEXHUUECKUE MTPOLIECCHI.

4. IlpyuMeHeHne MPON3BOJAHON K UCCJIE0BAHNIO PyHKIMI

Bospacranne u  yObiBaHMe ~ (QyHKIUU. OKCTpeMyMbl  (YHKIIMH.
[IpuMeHeHue MPON3BOIHOM K OCTpOoeHUIo TpadukoB ¢pyHkiuii. Hanbonbiee
U HauMmeHbliee 3HayeHUs ¢yHKuud. I[IpousBomHass BTOpPOro mopsiaka,
BBIMYKJIOCTh Ipaduika (GyHKIIMH, TOUKH Ieperuoa.

OcHoBHas uenp - chOpMUPOBATH YMEHHE pelIaTh MPOCTEHIINE
MPAKTHYECKHE 3a]1a4l METOA0M AU PepeHIInanbHOrO UCUUCTICHHS.

B cBa3u ¢ TEM, 4YTO C TEOMETPUYECKOM HHTEPIPETAUMEH IOHATHSA
IIPOM3BOJTHOM Y4YaIllECs YK€ 3HAKOMBI, W3yYCHHME IJIaBbl HAYMHAECTCA C
KPAaTKOTO IIOBTOPEHUs YPAaBHEHUS KacaTEIbHOM W 3aBUCHUMOCTH €€
IOJIOXKEHUSI B CUCTEME KOOpAMHAT OT 3HaKa 3HAYEHHs €€ YIIOBOIO
koahduirenra.

BriBog o Bo3pacTtaHuu wid yObIBaHMU (YHKIIMM Ha TIPOMEKYTKE B
COOTBETCTBUM CO 3HAKOM 3HAYEHMS €€ IPOU3BOJHOM JEIaeTCs C ONOPOU Ha
Ir€OMETPUYECKUNM CMBICII IIPOU3BOJIHOM.

®opMmynnpyercst  Teopema Jlarpawka, KOTOpass HCIOJNB3YeTCS IS
JI0Ka3aTeNbCTBA TEOPEM O JOCTATOYHOM YCJIOBHMU BO3PACTAaHUS U YOBIBaHMS
(GyHKUIHU.

[Ipy BBegeHUMM TOHATUS OSKCTpeMyMa He (UKCUPYETCS BHUMaHUE
ydamuxcsi Ha (OpPMHpPOBAHHWU MOHATHS OKPECTHOCTH Touku. Ha Teopeme
QepMa M €€ HANIAHOM TEOMETPUYECKOW HHTEPIPETAUU  CIIEAYET
OCTaHOBUTHCS MOJIpoOHee. Tak e, Kak U Ha JOCTATOYHOM YCJIOBUH TOTO, YTO
CTallMOHApHAasl TOYKA SBJISAETCA TOYKOU IKCTPEMYyMa.

[Ipu wusydenuu rpadukoB (QYHKIHHM TOJE3HOTO IOKa3aTh IMOCTPOCHHE
rpadukoB QyHKIHI, KOTOPBIE HE SIBISIOTCS HEPEPHIBHBIMUA HA BCEH 00J1aCTH
OTIpEeJICICHHs, 1 OCOOEHHOCTH TOCTPOEHUSI TpaUKOB YETHBIX M HEYETHBIX
byHKIIHA.

3ajau Ha HaAXOXJICHHWE HaAuOOJbIIErO0 M HAUMEHbBILIEro 3HAYeHU Ha
OTpe3Ke M MHTEpBaje WILTIOCTPUPYIOTCS HA TEOMETPUYECKUX U (PU3NYECKUX
npuMepax.

B xoHI1Ie TeMbl BBOAUTCSA MOHSITUE BTOPOM MPOU3BOJHON U MOKA3BIBAETCA
e€ MCIMONIb30BaHUE JJIsl UCCIIEIOBAHUS U MOCTPOEHUs rpadukoB QyHKIMI, HO
ATOT MaTepuai He ABIISIETCS 00s3aTeNIbHBIM JJI U3yUYEHUS.

5. IlepBooOpa3Hasi 1 HHTErpaJl

[lepBooOpaznas. IlpaBuia HaxoxJIeHus TepBooOpa3HbiX. [lmomans
KPUBOJMHEMHON Tpaleuud W UHTETpall. DBpIUKWCIEHWE HHTErpasioB.
Brluncnenne miomanaei ¢ mNoMOILbI0 UHTETPAoB. [Ipumenenue unmezpaios
ona  pewenus @usuueckux 3aoay. Ilpocmetiwmue ouggpepenyuanvrovle
VpaeHeHus.

OcHOBHas 1eNb - 03HAKOMUTH YUYAIIUXCS C MOHSATHEM MEePBOOOpa3HON
W UWHTErpajga, HAyYuTh HAXOJUTh IUIOMIAAh KPUBOJMHEWHOW Tpameruu B



OPOCTEHIINX Chy4asiX, pewams Hnpocmelwiue @uaudeckue 3a0auu ¢
NOMOWBIO UHMESPUPOBAHUSL.

[Tocne moBTOpeHHMs TPOU3BOJHOM, €€ (u3MUEeCKON HHTEpHpeTaun
dbopmupyeTcsi TOHATHE NEPBOOOPA3HON HaA HpHUMEpPE pEUIeHUs 3a/ayu o
HaxXOXXJICHUU IYTH, NPOWIEHHOTO TOYKOW B pE3yJbTaTe JBUXKEHUSA C
3aIaHHOU CKOPOCTBIO.

3HaKOMCTBO C MEpPBOOOpPA3HON M MpaBWIAMHU €€ HAXOXKJIEHUS IO3BOJISET
NEPEeNUTH K TIOHATUIO UHTETpasia U ero BhIYHUCICHHIO o ¢opmyne HproToHa -
JleiiOnuma. Ilpu »ToM 0OyuYeHHE BBIYMCICHUIO WHTETPAIIOB HE SBISIETCSA
00s13aTETHHBIM.

[IpakTHyeCKOE€ NPUMEHEHHE HWHTErpaia WLUIIOCTPUPYIOTCS Ha IPUMEPE
IIPOCTENIINX 33724 HAa HAXO0KICHHUE TUIOIIAAN KPUBOJIMHENHON TpaeUu.

6. KomOunaTopuka
Mamemamuueckas unoykyusa. IlpaBuno npousBeneHus. PazmernieHust c
noBTopeHueM. IlepectanoBku. CoueraHuss 0e€3 TMOBTOPEHUM U OUHOM
Herorona.

OcHOBHas 1elb — Pa3BUTh KOMOMHATOPHOE MBIIIJICHUE YYalllUXCS;
O3HAKOMUTb C TEOpUeH COoeqUHEHUN (KaK CaMOCTOSITEIbHBIM Pa3aesioM
MaTEMAaTHUKH U B TAJILHCUIIIEM — C amnmapaToM PEIICHUH psiia BEPOSTHOCTHBIX
3a1a4); o0ocHOBaTh (hopMyiry OuHoMa HproToHA (¢ KOTOpOM yualiuecs JUIllb
3HaKoMsITCS B Kypce 10 kiacca).

OCHOBHBIMM 33J]Ja4aMi KOMOMHATOPUKU CUUTAIOTCS CIETYIOLINE:

1) cocraBiieHrE yNOPSAI0YCHHBIX MHOKECTB (00pa3oBaHuE NMEPECTAHOBOK);

2) cocTaBjieHHME TIOJMHOXECTB JaHHOTO MHOXecTBa (oOpa3zoBaHue
COYETaHUN);

3) cocTtaBieHUE YHOPSAJOYCHHBIX TIOJIMHOXKECTB JIAaHHOTO MHOECTBA
(oOpazoBanue pa3MeIieHui).

B coxepxkanue crapiiei MIKOJbl BKIOYAKTCS JIMIIb TEOPUS COCTUHEHUN
— KOMOMHATOPHBIX KOH(UTYpaIuii, KOTOPbI€ HA3BIBAIOTCS MEPECTAHOBKAMH,
pa3MeIIeHUsAMH W couyeTaHusiMd. [lpuueM oOs3aTenbHBIMU Ha 0a30BOM
YPOBHE SIBIISIIOTCS JIUIIL COEAMHEHUS 0Oe3 TOBTOPEHUUW — COCIMHEHHS,
COCTaBJICHHBIE IO ONPE/ICICHHBIM MPABUJIAM U3 PA3JIMYHBIX 3JIEMEHTOB.

7. DJIeMeHTbI TEOPHH BEPOSITHOCTH

BepositTHocTh  coObITusA.  CroxkeHue  BeposiTHOCTEH.  Vcenosmuas
sepoamuocms. Hezasucumocmov cobvimuii. BeposTHOCTb MPOU3BENCHUS
HE3aBUCUMBIX COOBITHI. Popmyna Beprynnu.

OcHoOBHas 1enb — cHOPMYIUPOBATH MOHATHE BEPOSATHOCTU CIyYailHBIX
COOBITUI; HAYYUTh pEIIaTh 33Jja4i Ha MPUMEHEHUE TEOPEMbI O BEPOSTHOCTU
CYMMBI JIByX HECOBMECTHBIX COOBITUH M Ha HaXOXKJIECHUE BEPOSTHOCTU
IIPOU3BEICHUS ABYX HE3aBUCHUMBIX COOBITHH.

ba3oBbIii  ypoBeHH BKJIIOYaET B ce0s u3ydyeHHEe (YAaCTUYHO Ha
WHTYUTUBHOM YPOBHE) JIUIIb OTAEIBHBIX 3JEMEHTOB TEOPHH BEPOSITHOCTEM.



[Ipy 5TOM BBENEHUIO KaXIOTO TMOHATUS MPEALIECTBYET He(opMalbHOE
OOBSCHEHHUE,  pACKpbBIBAIOIIEE  CYIIHOCTh  JAHHOTO  MOHATHUSA,  €ro
MPOUCXOXKJICHUE U PEAIbHBINA CMBICIL.

Krnaccuueckoe oTpeJeieHe BEPOSITHOCTU COOBITHS C
PAaBHOBO3MOKHBIMHU 3JIEMEHTapHBIMU HCXOAaMHU (DOPMYIUPYETCS CTPOro, W
Ha €ro OCHOBE (C HCIOJIb30BAaHWEM 3HAHUW KOMOWHATOPUKU) pelIaeTcs
OOJBIIMHCTBO 33/1a4.

[Ipy wu3nOKEHMHM MaTepuana JAaHHOTO pasliena IOJYEPKUBAETCA
NPUKJIAJHOE 3HAYEHUE TEOPUH BEPOSITHOCTEN B PA3IUYHBIX 00JIACTAX 3HAHUUI
Y IPAKTUYECKOM JESITEIbHOCTH YEJIOBEKA.

8. Kommiekcuble yncia®

Onpedenenue  komnaexcuvlx  uucen. Cnoocenue U YMHONCEHUE
KomnjaekcHovlx — uucen. Kommnexcno — conpsiowcenmvie  uucia.  Mooynw
KomnjiekcHoeo uucna. Onepayuu eviyumanus u Oeierus. | eomempuueckas
uHmepnpemayus KOMNIEKCHO20 4Yucida. 1pucoHomempuueckas ¢opmyna
KOMNJIEKCHO20 YUCAA. YMHOdMCeHue u OelleHue KOMNJIEKCHO20 YUCId,
3anUcanHHo20 8  mpucoHomempuyeckou  ¢gopme. Dopmyra  Myaspa.
Keaopamnoe ypasnenue ¢ xomniekcuvim HeuzgecmuwviM. M3eneuenue KOpHs
U3 KOMNJIEKCHO20 Yucia. Aneebpauyeckue ypasHeHus.

OcHOBHasg 1elb — HAy4YUTh NPEACTABIATh KOMIUIEKCHOE 4YHUCJIO B
anredpanyecko M TPUTOHOMETPHUUYECKOW (opMax; H300paxaTb YUCIO Ha
KOMILJIEKCHOM IIJIOCKOCTH; HAy4YUTh OINEpalUsM CIIOKEHHs, BBIUMTAHUA,
YMHOKEHHSI M JI€J€HHUS YHCEN, MPEJICTAaBICHHBIX B TPUTOHOMETPUYECKOU
dbopwme.

Ha mnpumepe KOMIUIEKCHBIX YHCEN CTapIICKIACCHUKU 3HAKOMSTCA CO
CTPOTI'MM MOCTPOCHUEM TEOPUH YHCEIL.

KomMriiekcHoe 4uciao BBOAMTCS Kak YIOpsJAO4YeHHas mapa, Jub0 Kak
BBIpOKEHHE (CyMMa) COCTOSIIAsi W3 JCUCTBUTEIBHOW W MHUMOM YacTew.
DopMyIHUpYIOTCS TMPaBWIa, YCTAHABIMBAIOIIME PABEHCTBO KOMILIEKCHBIX
YUCEJ, BBOJATCA YHUCIA, COOTBETCTBYIOLIME HYJIIO W E€AUHULE, M3Yy4YarOTCs
npaBuia apuPMETHUECKUX EHCTBUM HaJl KOMIUICKCHBIMU YUCIIAMH.

TpuronomeTpruyeckass MHTEPHPETALMS] KOMIUIEKCHOIO YHMCJIA MO3BOJISET
pemars anredpanyeckue ypaBHEHUs B MOJI€ KOMIUIEKCHBIX YHCENl U OCO3HAHO
BOCIIPUHUMATh OCHOBHYIO TEOpeMy aireOpbl, KoTopas (OopMyJIHpyeTcs B
KOHLIE TEMBI.

9. YpaBHeHHsI M HEPABEHCTBA € IBYMH IePeMEHHbIMHU
JluHeliHble ypaBHEHMSI W HEPABEHCTBA C JABYMS I[I€PEMEHHBIMHU.
Henuuelinble ypaBHEHUS U HEPABEHCTBA C ABYMs IIEPEMEHHBIMU. YpasHeHus
U HepaseHCcmea ¢ 08YMs. NepeMeHHbIMU, COOepIcaujue napamempeoi.
OcHoBHas Ueab — OOY4YUTh TMpUEMaM pELIEHUS YypaBHEHUII,
HEPABEHCTB U CUCTEM YPAaBHEHUI U HEPABEHCTB C ABYMs IIEPEMEHHBIMU.

4 PaCCManI/IBaIOTCH TOJIBKO B HpO(l)I/IJ'II)HLIX KJ1accax.



N300paxeHne MHOKECTBAa TOYEK, SIBISIFOIIETOCS PEIICHUEM YPaBHEHHS
NEpBOIl CTENEHH C JABYMSI HEM3BECTHBIMH, HE HOBO JUISl YYAIIUXCS CTapLIMX
KJaccoB. PelmieHne cucTteM ypaBHEHUH C TMOMOLIbIO Tpaduka 3HAKOMO
IIKOJIbHUKAM C OCHOBHOW HIKOJIBI. Terneph UM MPEeNCTOUT YriyOuTh 3HAHHMS,
NOJyYCHHbIE paHee, M O3HAKOMUTHCS C PELICHHEM HEPaBEHCTB C JBYMS
NEPEMEHHBIMH U UX CHCTEM.

VY4eOHbIN MaTepuall STOW TeMBI IIOCTPOCH TaK, YTO YYalIHeCs MOCTUTAIOT
€ro B XOJE pEeUIeHUs] KOHKPETHBIX 3aJ1ay, a 3aTeM IMPOMCXOAUT 0000UIeHnE
U3y4eHHbIX mpuMepoB. CHayalia paccMaTpUBAIOTCS ypPaBHEHHUS C JBYMs
NEPEeMEHHBIMHU, JIMHEIHBIC UM HEJIMHEHHBIC, 3aTeM HEPAaBEHCTBA U, HAKOHEII,
CHCTEMbI YPaBHEHHUI U HEPABEHCTB.

W3ydeHnnem 3Toii TeMbl MMOABOIUTCS UTOT U3BECTHBIM yUaIIUMCSI METOAAM
pelleHus: ypaBHeHH 1 HEpaBeHCTB. PaccMaTpuBaloTCs METObI, C KOTOPHIMU
OHU paHee He ObUIM 3HAKOMBI, HO 3HAHUS, KOTOPbIE MPUXOJUTCS IPUMEHSITh,
XOPOLIO U3BECTHBI U MIPENICTAIOT C HOBOM JIJIsl yUaIllUXCsl CTOPOHBI.

10. UToroBoe noBTopeHne Kypca ajre0pbl 1 Ha4aJl MATEMaTHYECKOT0
aHaJmM3a.

I'eomerpus
[ Bapuanrt - 1 4 B Hegemo, Bcero 34 4 (0a30BbIN YPOBEHB),
I BapmaHT - 2 4 B Henenro, Bcero 68 4 (0a30BbIl ypOBEHb

"I'eomerpusi, 10-11 ", aBr. JI.C. ArtanacsH, B.®. byry3os, C.b.
Kanomuesn u ap. — M.: IIpocBemenne, 2019 r.

1. MeToa KOOpAMHAT B POCTPAHCTBE

Koopaunatel TOYKM M KOOpAHMHATHl BeKTOpa. CKalspHOE NPOW3BEICHUE
BEKTOPOB. [[BH:KEHHE.

OcHoBHad uenb - chopMUPOBATH YMEHHUS IPUMEHATh KOOPIAUHATHBIN U
BEKTOPHBIM METOJbI K PELICHHUIO 3aJay Ha HAXO0XICHUE UIMH OTPE3KOB M
YIJIOB MEXKY IIPSMBIMU U BEKTOPAMU B IIPOCTPAHCTBE.

B xoxe m3ydeHust TeMbl 11€1€CO000pa3HO MCMOIb30BaTh aHAJIOTHI0 MEXKIY
paccMaTpUBAaEMbIMH MOHATUSMHM Ha IUIOCKOCTH W B IMPOCTPAHCTBE. ITO
NOMOXET ydyalumcst Oosee TiyOOKO M OCO3HAaHHO YCBOMTH H3y4aeMbIii
MaTepuall, ysACHUTb COACPKAHUE U MECTO BEKTOPHOTO M KOOPIMHATHOI'O
METOZOB B Kypce r€OMETPUHU.

2. llnanuap, KoHyc, map
Hwmnap. Ilnomans noBepxHoct wwmHApa. Kowyc. IInomans
MOBEPXHOCTH KOHyca. YceuéHHbld kKoHyc. Cdepa. Ilap. Bzaumuoe
pacnionoxkeHue cdepsl U TI0oCKOCTU. KacatenbHasi TIOCKOCTh K cdepe.
[Tnomans cdhepsl.
OcHOBHas 1enb - JaTh y4YalluMCA CHUCTEMAaTHYECKHE CBEACHUS 00
OCHOBHBIX BUJIaX TE€JI BpAILICHUS.



W3ydenne kpyrasix Ten (HUIMHIpA, KOHYyCa, [Iapa) 3aBepliaeT U3ydeHue
CHCTEMBbI OCHOBHBIX ITPOCTPAHCTBEHHBIX T€OMETPUYECKHUX Tell.

B xone 3HaKOMCTBa C TEOPETHMYECKHMM MAaTEpPHAIOM TEMbl 3HAUUTEIHHO
Pa3BUBAIOTCS MPOCTPAHCTBEHHBIC MPEICTABICHUS YUYAIIUXCS: KPYyIJble Tena
paccMaTpUBaOTCs HA IPUMEPe KOHKPETHBIX T€OMETPUUECKUX TEll, H3ydaeTcs
B3aMMHOE PACIIONIOKEHHE KPYTJIBIX Tell INIOCKOCTEH (KacaTelbHbIE U CEKYIINe
IUIOCKOCTH), TPOUCXOAUT 3HAKOMCTBO C TMOHATUAMU ONHCAHHBIX U
BIIMCAHHBIX MPU3M U TUPAMHU/I.

Pemraercs Oosiblioe KOJMYECTBO 3ajjad, YTO MO3BOJSET IPOAOIKUTH
dbopMUpOBaHUE JTOTHUECKUX U TPaPUUECKUX YMEHUH.

3. O0bémbI TEa

O0BEM TIpsiMOyTONIBHOTO Tapaymenenuneaa. O0bEMbl MPIMON TPU3MBI U
nunHaApa. OOBEMBI HAKJIOHHOM MPU3MBI, MUPaMUbl U KoHyca. O0BEM 1iapa
u momaas cepbl. OOBEM MIAPOBOTO CETMEHTA, IIAPOBOTO CJIOS U IIAPOBOTO
CEKTOpA.

OcHOBHasg 1edb - MPOJODKUTH CHUCTEMATHUYECKOE  H3Y4YCHUE
MHOTOTPAaHHUKOB U TE€J BPAIICHUS B XOJI€ PEIICHUs 3a7a4 Ha BRIUUCIEHUE UX
00BEMOB.

B kypce crepeomerpun moOHATHE OOBEMA BBOAMTCS IO AHAJIOTHH C
MOHATHEM IUIOMIATN IUIOCKON (urypbl, W (QOpMyIHPYIOTCS OCHOBHBIE
CBOMCTBa OOBEMOB.

CymiecTBOBaHHE W EIUHCTBEHHOCTh 00BEMa Tella B IIKOJILHOM Kypce
MaTEeMaTHUKH MPUXOUTCS PUHAMATH 0€3 TOKa3aTelIbCTBa, TaK KaK BOIPOC 00
o0BEMax MPUHAMICKHUT, IO CYIIECTBY, K TPYIHBIM paszeiaaM BbICIICH
MaTeMaTuku.  [lodToMy  HYXHBIE  PE3yJNbTaThl  yCTaHABIMBAIOTCA,
PYKOBOJICTBYSCH OOJIbIIIEC HATJISIIHBIMU COOOPaXKEHHUSIMHU.

VYueOHbIl MaTepuai riaBbl B OCHOBHOM JIOJDKEH YCBAaMBAThCSl B MPOIECCE
peIIeHus 3a1a4.

4. O6o0maroiee nosropenne. Pemenue 3aga4



KasiengapHo - TeMaTH4ecKoe IJIAHUPOBAHME Y4e0OHOT0 MaTepuaJia 1o
MaTeMaTHKe: ajredpe U Ha4YajaM MaTeMaTH4YeCKOr0 aHAJIN3a, FeOMeTPUHU B
10 xkaacce (1 BapuaHT — 6a30BbIi YPOBEHD)

no yyeOHuKam: AnreOpa 1 Hauajga MaTeMaTHYeCKOro aHanusa, 10, aBt. FO. M.
Konsrun, M.B. TkaueBa, H.E. ®enoposa, M.I. [llabynun - M.: «IIpocBenieHue»,
2017 r.

I'eometpus 10-11 kmaccel, aBT. Atanacsa JI.C. u ap. - M., «I[Ipocsemenney, 2020
T.

136 yacoB u3 pacyera 4 yaca B HeJeJII0

anredpa - 2 4. B HeAemo B | momyronuu, 3 4. B HeAento Bo |l momyroauun — Beero 86
4acoB,

reoMeTpus - 2 4. B HeAeno B | monmyronuu, 1 4. B Heaemo Bo |l momyroauu — Bcero
50 gacoB

[Ipu nmonajaHUM KOHTPOJIBHBIX PAaOOT HA MOHEAEIbHUK KOJUYECTBO YacOB B
TeMe MOXET ObITh U3MEHEHO (YBEJIMYEHO WJIM YMEHBIIEHO) Ha 1-2 3a cyeT 4acoB
MOBTOPEHUS.

Ne ypoka | Tema ypoka Jlata
MIPOBEICHUS

1. [Ipenmer crepeoMeTpun. AKCHOMBI CTEPEOMETPUHI

2. Llenblie u palMoHaIbHBIE YHCIIA

3. HexoTophklie CBeIeHUS U3 aKCHOM

4, JlencTBUTEIbHBIC YUCTIa

5. Peuienue 3a1ay Ha MPUMEHEHUE aKCHOM
CTEPEOMETPUU U UX CIEICTBUI

6. beckoneuHo yObIBaroIas reoMeTpudecKas
nporpeccust

7. [TapannenbHble OpsIMbIE B TPOCTPAHCTBE

8. beckoHeuHo yObIBaroIIasi reoMeTpruecKas
porpeccust

Q. [TapanienbHOCTh TPEX MPSAMBIX

10. Bxoanas koHTpObHAs padora Ne 1

11. Apudmernueckuit KOpeHb HaTypajIbHON CTEIEHU

12. [TapajuieTbHOCTH MPSIMOM Y IUIOCKOCTH

13. Apudmernueckuit KOpeHb HaTypajIbHON CTEIEHU

14, [ToBTOpEHUME TEOpUH, pELICHUE 3a1a4 Ha
NapajuieIbHOCTh NPSIMOM U TJIOCKOCTH

15. CreneHsb ¢ paloHaIbHBIM U JEHCTBUTEIHHBIM




IIOKa3aTcjICM

16. CkpemuBaroniecs rnpsimbie

17. CrerneHb ¢ pallMOHAILHBIM U I€UCTBUTEIILHBIM
HOKa3aTesleM

18. VYTIIIBI ¢ COHAIIPABICHHBIMU CTOPOHAMH. YTOJI MEXKIY
NPSIMBIMU

19. CreneHsb ¢ paloHaIbHBIM U 1€HCTBUTEIBHBIM
HOKa3aTesleM

20. [ToBTOpEHUE TEOpUH, pEIICHHUE 3a/1a4 Ha
napauIeTbHOCTD MPSIMON U TNIOCKOCTH

21. O6o06maronuii ypok mo teme «JlelcTBUTeIbHbIC
qHCIIa

22. Kontpoabnasi padora Ne 2 «[lapamnenbHOCTh
MPSAMBIX U TUIOCKOCTEN»

23. Konrpoabnas padora Ne 3 «JlelicTBUTENbHBIE
qHCIIa

24, [TapamnensHbie mockocTH. CBONCTBA MapalieIbHbIX
IIJIOCKOCTEN

25. CreneHHasi QyHKIHsI, €€ CBOMCTBA U TpaduK

26. [TapamnensHbie m1ockocTH. CBONCTBA MapalieabHbIX
IIJIOCKOCTEN

217. Crernennast QyHKIUs, €€ CBOMCTBA U Tpaduk

28. [Tapannenenunen

29. PaBHOCHIIbHBIE YpaBHEHMS U HEPABEHCTBA

30. Tetpasp

31. PaBHOCHIIbHBIE YpaBHEHMS U HEPABEHCTBA

32. 3amaun Ha TOCTPOCHHUE CCUCHUN

8. HppanmoHaibHblEe ypaBHEHUS

34. 3amaun Ha TOCTPOCHUE CCUCHUN

35. WpparmonansHbie ypaBHEHUS

36. Konrpoabnas padora Ne 4 «[lapanienbHOCTh
IIJIOCKOCTEM

37. O6o06maromuit ypok o teme «CteneHHast GyHKIUsDY

38. [TapannenbHbie NpsMbIE, EPIEHIUKYISPHBIE K
IJIOCKOCTH. [IprU3HAK NepneHAUKYISIPHOCTH IPSIMOM
Y TUIOCKOCTH

39. Oo6o6maronuit ypok no teme «CreneHHast QyHKIIHUS

40. Teopema o npsmMoil, NEPIEHANKYIAPHOMN K ITIOCKOCTH

41. Kontpoabnasi padora Ne 5§ «CtenenHast QyHKIH

42. Pemenune 3a1a4 Ha NEPIECHAUKYISIPHOCTD IPSIMOU U

IINTOCKOCTH




43.

[Toka3zaTtenbHast pyHKIMS, €€ CBOMCTBA U rpaduk

44, Pemenue 3a1a4y Ha NEPIEHANKYJIAPHOCTD PSAMOU U
IJIOCKOCTH

45. [Toka3arenbHas GyHKIIUS, €€ CBOMCTBA U Tpaduk

46. Pewenue 3a1ay Ha NEPIEHANKYJIAPHOCTD PSAMOU U
MJIOCKOCTH

47. [loka3arenbHbIE YPABHEHHUS

48. Paccrosinue oT TOUKH 70 MIOCKOCTH. Teopema o Tpex
HEPIICHIUKYIApaxX

49, [Toka3aTenbHbIC YpaBHEHHS

50. Paccrostnue ot Touku 10 mockoctu. Teopema o Tpex
HEPIICHIUKYIIApaxX

51. [Toka3arenbHbIE HEPABEHCTBA

52, VYros Mex1y IpsMOM U ITIOCKOCTBIO

53. [Toka3arenbHbIE HEPABEHCTBA

54. VYros Mex1y IpsMOM U IJIOCKOCTBIO

55. CucreMbl OKa3aTeIbHbIX YPABHEHUN U HEPABEHCTB

56. VYroa Mexay npsiMoil U MII0CKOCTBIO

S57. CucreMbl MOKa3aTeIbHbIX YPABHEHUN U HEPABEHCTB

58. JByrpannsiit yron. [Ipu3Hak nepneHauKyIsspHOCTH
JIBYX TIJIOCKOCTEM

59. O6o6maronuit ypok no teme «IlokazarenbHas
byHKITUSDY

60. JByrpanusiii yron. [Ipu3Hak nepneHIuKyIsspHOCTH
JBYX IUIOCKOCTEU

61. Kountpoabnas padora Ne 6 «Iloka3arenbHas
(GyHKIS

62. [IpsAMOYTOJIbHBIN Mapasieenunel

63. Jlorapudmer

64. [leprieHIUKYISIPHOCTD TIOCKOCTEN

65. Jlorapudmer

66. [leprieHIUKYISIPHOCTD MIOCKOCTEN

67. CaoiicTBa orapuMoB

68. Konrpoabnast padora Ne 7 «llepnieHIUKyISIPHOCTD
OpSIMON U TIIOCKOCTH, EPIIEHANKYISPHOCTh
IJIOCKOCTEN

69. CaoticTBa orapuMoB

70. Jecatudnbie U HaTypaibHbIe Jorapudmel. Dopmyia
nepexoaa

71. Jecatudnbie U HaTypaiabHbIe Jorapudmel. Dopmyia

nepexoa




72.

[TonssTue MmHOTOTpanHuka. Ilpusma

73. Jlorapudmuueckas QyHKIUS, €€ CBOMCTBA U rpauK

74. Jlorapudmuueckas GyHKIUA, €€ CBOMCTBA U IpaduK

75. Jlorapudmuueckue ypaBHEHUS

76. [Tpuzma

77. Jlorapudmuueckue ypaBHEHUS

78. Jlorapudmuueckue HepaBEeHCTBA

79. JlorapudmMuyeckre HepaBeHCTBA

80. [Tpuzma

81. O6o6maronuii ypok o teme «Jlorapudpmudeckas
b yHKITUSDY

82. Kontpoabnast padora Ne 8 «Jlorapudpmuueckas
hyHKITUSDY

83. Pannannasa mepa yria

84. [Tupamupa. [IpaBunbHas nupamuga

85. [ToBOpOT TOUKM BOKPYT Hauaiga KOOpPIAWHAT

86. [ToBOPOT TOUKH BOKPYT Hauaja KOOpJAWHAT

87. Omnpenenenre CUHyca, KOCUHYCa U TaHI'€HCa yria

88. [Tupamuna. [IpaBunbHas nupamMuaa

89. Onpenenenue cuHyca, KOCHHYCa U TAaHT€HCA yIJia

90. 3HaKU CHUHYyCa, KOCHHYCa U TaHTe€HCa

91. 3aBUCHUMOCTh MEXKIYy CUHYCOM, KOCUHYCOM U
TAHT'€HCOM OJJHOTO U TOTO XK€ yria

92. [Inpamuna. [IpaBunbHas nupamuaa

93. 3aBUCUMOCTh MEXITY CHHYCOM, KOCUHYCOM H
TAHT'€HCOM OJJHOTO U TOTO XK€ yria

94. TpuroHoMeTpruecKue TOXKIECTBA

95. TpuroHoMeTpruecKue TOXKIECTBA

96. YcedeHnHas nupamMuaa

97. CuHyC, KOCUHYC U TAaHI'€HC YIJIOB Ol U -0

98. DopMyJIBI CITOKESHHS




99.

DopMyIIbI CIOKEHUS

100. CummeTtpus B npocTpancTBe. [IoHATHE TPaBUIBHOTO
MHOTOTPaHHHUKA. DJIEMEHThl CHMMETPHUH MTPABUIIbHBIX
MHOTOIPAaHHUKOB

101. CuHHyC, KOCMHYC U TAaHT'€HC JIBOWHOIO yria

102. CuHycC, KOCUHYC Y TAHT€HC ABOMHOTO yTJia

103. CuHyC, KOCUHYC, TAHT'€HC MOJOBUHHOTI'O yIJIa

104. Kontpoabnasi padora Ne 9 « MHOTrOTpaHHHUKN

105. dopMyIIbl TPUBEACHUS

106. DopMyJIbl TIPUBEICHUS

107. CyMMma u pazHOCTbh cuHYCOB. CymMMa U pa3HOCTh
KOCHHYCOB

108. [Tonarue BekTOpa. PaBeHCTBO BEKTOPOB

109. Oo6o06maromnuii ypok mo teme « TpuronomeTpudeckue
bopMyITbD)

110. VYpaBHeHue COS X = a

111. CnoxeHue 1 BbIlYUTaHHE BEKTOpOB. CymMma
HECKOJIbKUX BEKTOPOB

112. VYpaBHeHue COS X = a

113. VYpaBHeHue COS X = a

114. YpaBHenue Sin X =a

115. YMHOkKEHHE BEKTOPa HA YUCIIO

116. YpaBHenwue Sin X =a

117. YpaBHeHwue Sin X =a

118. VYpaBHeHue tg X = a

1109. Kommuianapusie Bektopsl. [IpaBuio
napasuieNienumne1a

120. VYpaBHenue tg X = a

121. Pemienre TpUroHOMETpUYECKUX YPAaBHEHUM

122. Pemienne TpuroHoMeTpUYECKUX YpaBHEHUN

123. PasnosxeHnne BeKTOpa Mo TPeM HEKOMITJIAaHAPHBIM
BEKTOpaM

124. Pemienrie TpUroHOMETpUYECKUX YPAaBHEHUIN

125. Pemienre TpUroHOMETPUYECKUX YPABHEHUI

126. O6o0u1aronmii ypok no reme « TpuroHoMeTpuyeckue
ypaBHEHUS»

127. 3aueT no Teme «BeKTOphI B TPOCTPAHCTBE»

128. Konrpoasnasi padora Ne 10 « Tpuronomerpuueckue
dopmyiibl. TpUrOHOMETPUUYECKHUE YPABHEHUS

129. Oo6o6mmaromee moBTopeHue Kypca anredpsr 10 kmacca




130.

O6o0maroiee noBTopeHne Kypca airedpsl 10 kimacca

131. Oo6o0u1aroee NoBTOpeHue Kypca reomerpuu 10
KJjacca

132. Oo6o6mmaroree moBTOpeHue Kypca anreopsl 10 kimacca

133. O6o6mmaronee moBTopeHne Kypca anredpsr 10 kmacca

134. HroroBas koHTpoabHasi padora Ne 11

135. Oo6o6u1aroiee NoBTOpeHUE Kypca reomerpun 10
KJjacca

136. Oo6o6maroriee moBTOpeHue Kypca anreopsl 10 kimacca

KasiengapHo - TeMaTH4YecKoe INIAHUPOBaHKME Y4e0HOI0 MaTepuaJia 1o
MaTeMaTHKe: ajredpe H Ha4YajJaM MaTeMaTH4YeCKOr0 aHAJIN3a, FeOMeTPUHU B

10 kaacce (2 BapuaHT — 0230BbIil YPOBEHD)

1o yyeOHuKam: AnreOpa 1 Hauajga MaTeMaTUYECKOro aHanusa, 10, aBt. FO. M.
Konsrun, M.B. TkaueBa, H.E. ®enoposa, M.I. [llabynun - M.: «IIpocserieHue»,

2017r.

['eomeTpus 10-11 kmaccel, aBT. Atanacsia JI.C. u ap. - M., «IIpocsemenue», 2020

I.

170 yacoB u3 pacyera S 4acoB B HeJeJII0

anredpa - 3 4. B Henemo — Bcero 102 yacos,

reoMeTpus - 2 4. B HEAEII0 — Bcero 68 yacon

[Ipu nmonagaHuM KOHTPOJIBHBIX PAaOOT HA MOHEAEIbHUK KOJMYECTBO YacOB B
TEME MOXET ObITh U3MEHEHO (YBEJIMYEHO WJIM YMEHBILIEHO) Ha 1-2 3a cyeT 4acos

MTOBTOPEHUS.
No ypoka | Conmepxkanue marepuana Harta
IIPOBEICH
us
1. BBoaHoe moBTOpenue. AnreOpanueckue BhIpaKEHUS
2. BBoanoe nosropenue. JInHeNHbIE U KBaApPATHBIE
YPaBHEHUS U CUCTEMBI YPABHEHUN
3. BBoaHoe noBTOpeHHE (reoMeTpus)
4, BBonHoe noBTopenue. UnciioBbie HEPABEHCTBA NIEPBOM U
BTOPOM CTENEHU, CUCTEMBI HEPABEHCTB
S. BBosiHOE oBTOpEHUE (TeoMeTpusi)
6. BBoanoe noBTopenue. @yHKIUN, CBOMCTBA U TpaQUKu




BBoanoe nosropenue. [Iporpeccun

[IpenmeT ctepeoMeTpuu. AKCHOMBI CTEPEOMETPUU

BxoaHasi KoHTpOJIbHas padoTra Ne 1

10. HexoTophie cBeIeHUS U3 aKCHOM

11. JlencTBUTENBHBIC YMCTIa

12. beckoneuHo yOpIBarolas reoMeTpuyeckast mporpeccust

13. Pemenue 3ama4 Ha MpUMEHEHNE aKCOM CTEPEOMETPUHN U
UX CIIEICTBUH

14. beckoneuno yObIBaroIasi reoMmeTpudecKasi mporpeccus

15. Pemenue 3a1a4 Ha MPUMEHEHNE aKCUOM CTEPEOMETPUU U
X CJIEICTBUU

16. ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU

17. ApudmeTnaeckuii KOpeHb HATypaJbHOW CTETICHH

18. Pemenue 3a1a4 Ha MPUMEHEHHUE aKCMOM CTEPEOMETPUHU U
WX CIEeICTBUH

19. ApudmeTnuecknii KOpeHb HATypaJIbHOW CTETICHH

20. [TapanienpHbIe IpsIMBbIE B TPOCTPAHCTBE

21. CreneHsb ¢ palMoHaIbHBIM U JEHCTBUTEIHHBIM
MOKa3aTelsIMU

22. CreneHsb ¢ palMoHaIbHBIM U JEHCTBUTEIHHBIM
MOKa3aTelsIMU

23. [TapaniensHOCTD TPEX MPSAMBIX

24. CrerneHb ¢ pallMOHAILHBIM U IEUCTBUTEIILHBIM
MOKa3aTeN MU

25. [TapamnenbHOCTh NPAMOM U TIIOCKOCTH

26. CrerneHb ¢ paluOHAILHBIM U ACHCTBUTEIHHBIM
MOKAa3aTeIISIMH

217, Ypok 00001IeHus U cucteMaru3aiuu 3Hannii « CTereHs ¢
JICUCTBUTEIBHBIM ITOKA3aTEIIEeM»

28. [ToBTOpEHUE TEOPUH, PEIICHUE 33/1a4 HA ApaJUIeIbHOCTD
MPSAMOM U TTIOCKOCTHU

29. KonTpoJasnasi padora Ne 2 «Crenens ¢
JEUCTBUTEILHBIM MOKa3aTeIeM)

30. [ToBTOpEeHME TeoprH, pelIeHHE 3a/1a4 Ha apauIeTbHOCTD
MPSMOM U TTIOCKOCTHU

31. Crenennas QyHkuus, €€ CBOMCTBA U rpadux

32. CrenenHast pyHKIHMsI, €€ CBOMCTBA U TpaduK

33. [ToBTOpEeHME TeopuH, pelIeHHE 3a/1a4 Ha TapauIeTbHOCTD
IIPSAMOM U TIIOCKOCTHU

34. CrenenHast pyHKIHMsI, €€ CBOMCTBA U Tpaduk

35. CkpetuBaroniyecs npsimbie




36.

B3anmuo oOpaTtHbie pyHkiuu. CiaoxxHbie GyHKIUN

37. B3aumno o6patnsie ¢pyHkiun. CrnoxHble QyHKITUHI

38. VYTIIibl ¢ COHANpPaBIEHHBIMU CTOPOHAMU. YTOII MEXKIY
NPSIMBIMU

39. JpobHo — nuHeliHas QyHKIus

40. [ToBTOpEHME TeOpHH, pElICHHE 3a1a4 Ha MapaUICIbHOCTD
IPSAMOU U TTIOCKOCTH

41. PaBHOCHIIBHBIE ypaBHEHHS 1 HEPABEHCTBA

42. PaBHOCUIIbHBIE YpaBHEHHS 1 HEPABEHCTBA

43. [ToBTOpEHUE TeopuH, pelICHHE 3a/1a4 HA TapAJJIECIbHOCTD
IIPSAMOU U TTIOCKOCTH

44, HppanmoHanbHbIE ypaBHEHUS

45. [ToBTOpEHUE TEOPUH, PEIICHUE 3a]]a4 HA MApaIICIbHOCTh
IPSAMOU U TTIOCKOCTH

46. HppannoHanbHble ypaBHEHUS

47. HppanmoHanbHbIE ypaBHEHUS

48. Konrpoabnasi pa6ora Ne 3 «[lapannenbHOCTh NPSMBIX U
IIJIOCKOCTEM

49. HppannoHanbHble HEPABEHCTBA

50. [TapannensHplie IOCKOCTH. CBOKMCTBA MApaJLIEIIBHBIX
IJIOCKOCTEN

ol. HppannoHanbHble HEPABEHCTBA

52. Ypoxk 00600111eHHS U cucTeMaTh3aluu 3HaHu « CTeneHHas
byHKIH

93. [TapamnensHbie mnockocTH. CBONCTBA MapaieabHbIX
IIJIOCKOCTEN

o4, KonTpoasnasi padora Ne 4 «Crenennast pyHKIus»

95. CBoiicTBa MapayieNbHbIX INIOCKOCTEH

56. [ToxazarenpHast pyHKIHA, €€ CBOWCTBA U TpaduK

o57. [TokazaTenbHas GhyHKIMS, €€ CBONCTBA U Tpaduk

58. Tetparap

99. [TokazarenbHble ypaBHEHUS

60. [Tapannenenunen

61. [Toxa3zaTenbHBIC ypaBHCHUS

62. [ToxazarenbHbIE ypaBHEHUS

63. 3agauu Ha TOCTPOCHUE CEUCHU I

64. [TokazaTenbHBIC HEPABEHCTBA

65. 3agaun Ha TOCTPOCHUE CECUCHUI

66. [TokxazarenbHbIE HEPABEHCTBA

67. Cucrembl NOKa3aTEJIbHBIX YPABHEHHUIN U HEPABEHCTB




68.

O060011eHNEe TEOpUH, PEIEHNE 3a1a4

69. CucTembl MOKa3aTeIbHBIX YPABHEHHI U HEPABEHCTB

70. Kontpoabnasi padora Ne 5 «[lapamienbHOCTh
IJIOCKOCTE

71. Ypok 00001IeHNs U CHCTEMAaTH3aIiN 3HAHUT
«ITokazarenbHas QyHKIUS

72, KonTpoasnasi padora Ne 6 «IlokazatenbHas QyHKIU

73. [leprieHIUKYIApHBIC TIPSIMBIE B IPOCTPAHCTBE

74. Jlorapudmer

75. [TapannensHbie MPsIMBIC, TIEPIICHANKYIISPHBIE TUIOCKOCTH

76. Jlorapudmer

77. CaoiicTBa norapuMon

78. [Tpu3HaK neprneHuKyIIPHOCTH IPSIMOM U IMIIOCKOCTH

79. CoiicTBa norapudMoB

80. Teopema o psAMo#, MEPIECHAUKYIIPHON K TUIOCKOCTH

81. JlecaTnaHbIe U HATypalbHBIC ToTaprudmbel. Dopmyira
nepexoja.

82. JlecaTnaHbIC U HATypabHBIC TIoTaprudmel. Dopmyira
nepexoja.

83. Perenne 3aa4 Ha EPIEHAUKYISIPHOCTD MPSIMONA U
TUTOCKOCTH

84. JlecaTnaHbIC U HATypaldbHBIC TIoTaprudmbel. Dopmyina
nepexosa.

85. Pemenune 3a1a4 Ha NEPIECHAUKYISIPHOCTD NPSIMOU U
TUTIOCKOCTH

86. Jlorapudmuueckasi GyHKIMsA, €€ CBONCTBA U Tpaduk

87. Jlorapudmuueckast pyHKIUsA, €€ CBONCTBA U Tpaduk

88. Pemienue 3a1a4y Ha EPIEHAUKYJIAPHOCTD MPSIMOU U
TUTOCKOCTH

89. JlorapudmMuueckre ypaBHEHUS

90. PaccrosiHue oT TOUKHM 70 MI0CKOCTH. Teopema o Tpex
MEPIICHIUKYIIApaxX

91. Jlorapudmuueckre ypaBHEHUS

92. JlorapudmMuueckre ypaBHEHUS

93. PaccrosiHue OT TOYKH J10 TIOCKOCTH. TeopeMa o Tpex
NEePICHINKYIIIpax

94. Jlorapudmuueckre HepaBeHCTBA

95. TeopeMa o Tpex nepreHIuKyIspax

96. JlorapudmMuueckre HepaBeHCTBA

97. JlorapudmMuyeckre HepaBeHCTBA

98. VYron Mexay npsMou U MII0CKOCThIO




99.

Ypok 0000111eHHS M CUCTEMATH3alluK 3HAHUM
«Jlorapudmudeckast GyHKIHS»

100. [ToBTOpEHME TEOPHH, PELICHHUE 3a7a4 Ha TPUMEHEHUE
TEOPEMBI O TPEX MEPIEHIUKYISIPAX, HA YTOJI MEKIY
IPSAMOU U INTIOCKOCTBIO

101. Kounrpoabnast padora Ne 7 «Jlorapudpmuueckas
byHKIHS

102. Pannannasa mepa yria

103. [ToBTOpEHME TEOPHH, PELICHHUE 3a7a4 Ha TPUMEHEHUE
TEOPEMBI O TPEX MEPIEHIUKYISIPaAX, Ha YO MEXTY
OPSIMOM U TITOCKOCTBIO

104. [ToBOpOT TOYKHM BOKpPYT Ha4yayia KOOPAUHAT

105. [ToBTOpEHME TeopuH, pelLIeHHE 3a/1a4 Ha IPUMEHEHNE
TEOPEMBI O TPEX MEPIECHINKYISIPaX, Ha Yol MEXITY
MIPSIMOM U IIJIOCKOCTBIO

106. [ToBOpOT TOUKM BOKpPYT Havasia KOOPJAUHAT

107. Omnpenenenre cuHyca, KOCUHYyCa U TaHT'€Hca yriia

108. [ToBTOpEHME TeopuH, pelIeHHE 3a/1a4 Ha IPUMEHEHNE
TEOPEMBI O TPeX MEPIECHINKYISIPaX, Ha YOl MEXITY
IIPSIMOM U TIJIOCKOCTBIO

109. Ompenenenne cuHyca, KOCMHYCa U TAaHTEHCA yTJIa

110. JIByrpansbiii yroi. [Ipu3Hak nepneHauKyIsIpHOCTH IBYX
IIJIOCKOCTEN

111. 3HaKU CUHYyCa, KOCUHYCa U TaHI'€HCa

112. 3aBUCHUMOCTb MEX]Ly CUHYCOM, KOCUHYCOM U TAHT€HCOM
OJIHOTO U TOTO K€ yIJia

113. JByrpannsiii yroiu. [Ipu3Hak nepneHAMKYISIPHOCTH ABYX
IIJIOCKOCTEN

114. 3aBUCHUMOCTb MEX]Ly CUHYCOM, KOCUHYCOM U TAHT€HCOM
OJIHOTO | TOTO K€ yria

115. [IpsAMOYTOJIbHBIN Mapasieenunel

116. TpuroHomeTpuyeckue TOXKAECTBA

117. TpUroHOMeTprUYECKUE TOXKIAECTBA

118. [IpsAMOYTOJIbHBIN Mapasieenune]

1109. TpuroHoMeTpuuecKkue TOXIeCTBa

120. [ToBTOpEHUE TEOpUH, PEIICHUE 3a/1a4 IO TEME
«llepneH IUKYJISIPHOCTD IIPSIMOU U TIIIOCKOCTH,
NEPIEHIUKYISIPHOCTD TIOCKOCTE

121. CuHyc, KOCUHYC M TAaHT€HC YTJIOB OL U - O

122. DOopMyIIBI CIOKEHUS

123. [loBTOpEHNE TEOPUH, PELICHUE 33/1a4 10 TEME




«IlepnenauKyasspHOCTD MPSMOMN U ITIOCKOCTH,
MEPIEHINKYJIAPHOCTD IIOCKOCTEN»

124. DopMyIIbI CIOKEHUS

125. Kontpoabnasi padora Ne 8 «IleprieHIUKyISIPHOCTH
IIPSAMOU U ITIOCKOCTH, ITEPIIEHIUKYJIIPHOCTD INIOCKOCTEN

126. CuHyc, KOCUHYC Y TAaHT€HC ABOMHOTO yTJia

127. CuHyC, KOCUHYC U TaHT€HC TIOJIOBUHHOT'O yria

128. [Tonarue mHOTOrpanHuKa. [Ipu3ma

129. DopMyIIbl TPUBEACHUS

130. [Tpuzma

131. dopMyIIbl TPUBEACHUS

132. @opMyJIbl IPUBEICHUS

133. [Tpuzma

134. CyMmMma u pazHOCTb cuHYcOB. CyMMa U pa3HOCTh
KOCHUHYCOB

135. [Tpuzma

136. Ypok 0000111eHHS M CUCTEMAaTH3alluK 3HaHUM
«Tpuronomerpuueckre GOpMYIIb)

137. Konrpoabnasi pa6ora Ne 9 « Tpuronomerpudeckue
hopMyITBD)

138. [Tupamuna. [IpaBunbpHas nmupamuga

139. YpaBHeHue COS X=a

140. [Tupamuna. [IpaBunbHas nupamuIa

141. YpaBHeHue COS X=a

142. YpaBHeHwue Sin X=a

143. [Iupamupa. [IpaBunbHas nupamuaa

144, YpaBHeHue Sin X=a

145. [Iupamupa. [IpaBunbHas nupamuaa

146. VYpaBHeHnue tg X=a

147. VYpaBHenue tg X=a

148. YcedenHas nupamuaa

149. TpuroHoMeTpuueCcKue ypaBHEHHUSI, CBOISIIUECS K
anreOpanyeckuM. OTHOPOIHBIE U JTUHEHWHbBIEC YPABHEHUS

150. YcedeHnHas nupamMuaa

151. TpuroHoMeTpuueckue ypaBHEHHUsI, CBOISIINECS K
anredopandeckuM. OJHOPOIHBIE U JIMHEWHBIE YPaBHEHUS

152. TpuroHoMeTpuueckue ypaBHEHHUsI, CBOISIINECS K
anredbpandeckuM. OJHOPOIHBIE U JIMHEWHbIE YPaBHEHUS

153. Cummetpus B poctpaHcTBe. [loHsATHE TpaBUIIBHOTO

MHOI'OIrpaHHHKaA. DNEMEHTBI CUMMCTPHUHU IIPAaBUJIbHBIX




MHOTOTPaHHHKOB

154. MeToabl 3aMEHBI HEU3BECTHOTO U PA3JIOKEHHS Ha
MHOKUTENN, METOJT OLICHKH MPABOM U JICBOM YacTeu
TPUTOHOMETPUYECKOTO YPaBHEHUS

155. KonTpoasnast padora Ne 10 « MHOTOrpaHHUKNY

156. MeToabl 3aMEHBI HEU3BECTHOIO U PA3JIOKEHUS Ha
MHOKUTENN, METO]T OLICHKH MPABOM U JICBOM YacTeu
TPUTOHOMETPUYECKOTO YPaBHEHUS

157. MeToabl 3aMEHBI HEU3BECTHOTO U PA3JIOKEHUS Ha
MHOKUTENN, METO/I OLICHKH MPAaBOM U JICBOM YacCTeu
TPUTOHOMETPUUECKOTO YPaBHEHUS

158. [lonatne BekTOpa. PaBeHCTBO BEKTOPOB

159. CucTeMbl TPUTOHOMETPUYECKUX YPAaBHEHUIN

160. CnoxeHue U BblYUTaHue BEKTOPOB. CyMMa HECKOJIBKUX
BEKTOPOB. Y MHOKEHHE BEKTOpa HA YUCIIO

161. CucreMbl TPUTOHOMETPUYECKUX YPABHEHUM

162. Ypok 0000111eHHS M CUCTEMAaTH3alluK 3HaHUH
«Tpuronomerpudeckue ypaBHEHHUS

163. Kommianapusie Bektopsl. [IpaBuio napasnienenumnena

164. Konrpoabnasi padora Ne 11 «Tpuronomerpudeckue
YpaBHEHUS

165. PaznoxeHne BeKTopa 1o TpEM HEKOMILIaHAPHBIM
BEKTOpaM

166. O6o0maroiiee moBTOpeHne Kypca anredpsr 10 kimacca

167. 3aueT no Teme «BeKTOphI B TPOCTPAHCTBE»

168. Ob6o0maromee moBTOpeHNe Kypca anreopsl 10 kmacca

169. Oo6o6maroree moBTOpeHue Kypca reomerpuu 10 kimacca

170. O6o0maroree moBTOpeHue Kypca marematuku 10 kiacca

KasnenaapHo - TeMaTu4eckoe NJIaHUPOBAHUE Y4e0OHOI0 MaTepuUaJia mo
MaTeMaTHKe: ajredpe 1 Ha4YaJIaM MAaTEeMATHYE€CKOI0 AaHAJIU3a, TeOMEeTPUH B
11 kjaacce

no yueOHuKam: AnreOpa 1 HayaJla MaTeMaTUYECKOTo aHau3a, 11,

aBT. IO.M. Komsarun, M.B. Tkauea, H.E. ®enopoa, M.W. Illabynun - M.:
«IIpoceemenuey, 2017 1.




Artanacsan JI.C. u ap. 'eomerpus 10-11 knaccet M., «IIpocBemenue», 2017 r.

3 yaca aareopsl u 1 yac reomerpuu. Beero 136 u.

[Tpu nonagaHuyu KOHTPOJBHBIX PA0OT HA MOHEAEIBHUK KOJMYECTBO YaCOB B TEME
MOET OBITh M3MEHEHO (YBEJIMYEHO WJIM YMEHBIIEHO) Ha 1-2 3a cyeT 4acos

MOBTOPEHHS.
Ne Conepxanue marepuaiia Hara
ypoKa POBEJICHUS

1 [ToBTOpeHue Kypca anreOpsl U Havana aHanusa 3a 10 kiace

2 [ToBTOpeHue Kypca anreOpsl U Hayasia aHainmu3a 3a 10 kiacc

3 [ToBTOpeHue Kypca reomerpun 3a 10 Kimacc

4 OO6nacTp onpeeICHUs] 1 MHOXKECTBO 3HAUCHU
TPUTOHOMETPHUCCKUX (DYHKITHI

5 OO6acTh onpeneneHns 1 MHOKECTBO 3HAYCHHM
TPUTOHOMETPHICCKUX (DYHKITHIT

6 YeTHOCTh, HEYETHOCTD, MEPHUOIUIHOCTD
TPUTOHOMETPUUECKUX (PYHKITHI

7 [TpsiMmoyTONbHAS CHCTEMa KOOPAWHAT B TIPOCTPAHCTBE

8 YeTHOCTb, HEYETHOCTD, IEPUOJUUYHOCTD
TPUTOHOMETPUYECKUX (PYHKITHI

9 YeTHOCTh, HEYETHOCTD, MEPHUOTUIHOCTD
TPUTOHOMETPHICCKUX (DYHKITHIT

10 | Bxognasi KOHTpoJIbHasi padora Ne 1

11 | KoopauHatel BeKTOpa

12 | CpoiicTBa hyHKIMH Y = COS X 1 €€ rpaduk

13 | CpoiicTBa hyHKIMH Y = COS X 1 €€ rpaduk

14 | CpoiicTBa hyHKIMH Y = COS X 1 €€ rpaduk

15 | CBs3b MeXIy KOOpAWHATAMH BEKTOPOB M KOOPIAUHATAMH
TOYEK

16 | CoticTBa QyHKIMH Y = SiN X 1 e€ rpaduk

17 | CpoticTBa GyHKIMHU Y = Sin X 1 e€ rpaduk

18 | CgoticTBa GyHKInu Yy = Sin X 1 e€ rpaduk

19 [Ipocreiimmue 3a1a4m B KOOpAUHATAX

20 | CpotictBa dyHKINH Y = 19 X 1 €€ rpaduk

21 | CpotictBa dyHKINH Y = 19 X 1 €€ rpaduk

22 | OGpaTtHbIe TPUTOHOMETpHUYECKHE QYHKITUU

23 | Yron mexnay BekTopamu. CKalsipHOE MPOU3BEICHUE
BEKTOPOB

24 | Ypoxk 00001IeHNS ¥ CHCTEeMAaTH3aIlK 3HAHWUM 110 TEME
«Tpuronomerpuueckue HyHKIUI)

25 | Ypok 006001IeH s ¥ CHCTeMaTH3alliy 3HAHUM 110 TEME
«Tpuronomerpuueckne GyHKIAN

26 | KonTpoabHas pa6ora Ne 2 « TpuroHoMeTpudeckue




(hyHKITUN

27 | BerancneHue yrioB MEXIy NPSIMBIMH U TUIOCKOCTSIMH

28 | Ilpenen mociaenoBaTenbHOCTH

29 | HenpepsIBHOCTh QYHKITUU

30 | OnpeneneHue NpOU3BOTHON

31 | LUentpansHas cummerpusi. OceBast CHMMETpHs. 3epKajibHas
cuMmmeTpus. [lapamiensHbli mepeHoc

32 | OnpeneneHue Npou3BOIHON

33 | IlpaBuna nuddepenunpoBanus

34 | IlpaBuna nuddepenunrpoBanus

35 | KonTpoasHasi padora Ne 3 «CkansipHoe Npou3BeIcHUE
BEKTOPOB)

36 | [IpaBmia guddepeHnrpoBanus

37 | IlpousBosiHas cTereHHON QYHKIIMH

38 | [lpousBosiHas cTerieHHON QYHKIIUU

39 | Ilonsrue nunuuap. [1nomans NnoBEpXHOCTH HIJIUHIpA

40 | IlpousBoaHbIE DJIEMEHTAPHBIX (PYHKITHI

41 | [Ipou3BOIHBIEC SJIEMEHTAPHBIX (PYHKITHIA

42 | [Ipou3BOJIHBIEC SJIEMEHTAPHBIX (DYHKITHIA

43 | [lonstue nunuaap. [Inomaas mOBepXHOCTH HMIMHIPA

44 | 'eoMeTpUYECKUI CMBICI TPOU3BOTHON

45 | 'eomeTpu4ecKuil CMBICI TPOU3BOIHON

46 | 'eomeTpruecKuii CMBICI TPOU3BOTHON

47 | I[lonsitue konyc. [1nomanb moBepXHOCTU KOHYCA.
Y CceueHHbIN KOHYC

48 | Ypok 0000IIeHUS U CUCTEMAaTU3allnKA 3HAaHU I
«IIpon3BogHas u €€ reOMETPUYECKUIN CMBICI

49 | Ypok 0000IIeHHS M CUCTEMATH3alluK 3HAHUM
«ITponsBogHas U €€ reOMETPUUECKUN CMBICID)

50 | KonTpoabHas padora Ne 4 «IIponsBogHas u eé€
r€OMETPUUYECKUN CMBICT

51 | Ilonsarue xonyc. [lnomaas mOBEpXHOCTU KOHYCA.
Y ceueHHbIN KOHYC

52 | Bozpactanue u yObiBaHue PyHKIUN

53 | Bospactanue u yOpiBanue GpyHKINN

54 | OkcTpeMyMbl HYHKIIUU

55 | Cdepa u map. YpasHenue chepsl

56 | OkcTpeMyMbl QYHKIIUU

57 | Haubompliee 1 HauMeHbIIee 3HaUeHUE QYHKITUU

58 | Haubombiiee n HanMeHbIlee 3HAaYCHUE (PYHKITUN

59 | BzaumHoe pacnosioxkeHue cepbl U IIOCKOCTH.
KacarenpHas miockocTs K cepe

60 | HaubGosbiiee u HauMeHblee 3HaueHne QyHKIUU

61 | [Ipou3BojgHasi BTOPOTO MOPSIIKA, BEITYKIOCTh U TOUKH




neperunoa

62 | Iloctpoenue rpadukoB GpyHKITUI

63 ITnomans chepbl

64 | [loctpoenue rpadukoB GyHKINN

65 | Ypok 00600mIeHNs ¥ cCHCTEeMAaTH3aIlY 3HAHHUM 110 TEME
«IIpumeHeHne MPOU3BOIHOM K UCCIEAOBAHUIO0 (DYHKINI

66 | Ypok 00600mIeHNS ¥ CHCTEMAaTH3aIlN 3HAHUM 110 TEME
«IIpumeHeHne mMpou3BOIHOMN K UCCIENOBAHUIO YHKIIUI)

67 | Konrpoabnasi padora Ne 5 «[{unusap, KoHyC U map»

68 | KonTpoubHas padora Ne 6 «IIpuMeHeHne Mpon3BOIHON K
UCCIIEI0BAHNUIO QYHKIIUM

69 | IlepBooOpa3zHas

70 | IlepBoobOpa3nHas

71 | [lonarue o6bema. OOBEM MPSIMOYTOJILHOTO
napasuiesIeTuIe 1a

72 | IlpaBwiia HaxoXJIeHUS TEPBOOOPA3HBIX

73 | IlpaBuiia HaxoXJIeHUS TEPBOOOPAZHBIX

74 [Lnomane KpUBOIMHENHOW Tparnenuu. VIHTerpan u ero
BBIYHCIICHHAC

75 | O0beM npsiMoit mpu3Mbl. OOBEM HMWIMHIPA

76 [Inomane kpuBOJIMHEWHOW Tpaneuuu. MaTerpan u ero
BBIYHCIICHHAC

77 | IlpumeHeHre MHTETPAJIOB JIs penieHus: GU3NYECKUX 3a1a4

78 | Ypok 00001IeHHs U cCUCTEMAaTH3alliK 3HAHUM 110 TEME
«IlepBooOpa3Hasi U HHTETpa

79 | O0beM npsiMoit mpu3mMbl. OOBEM HUIMHPA

80 | Ypoxk 06001IeHNS ¥ CHCTEeMAaTH3aIliy 3HAHUH 110 TEME
«ITepBoOOpa3Hast 1 MHTETPAIDY

81 | KonTpouabHas padora Ne 7 «IlepBooOpazHas 1 HHTETpan»

82 | IlpaBwiio npousBeaeHus. Pa3MmenieHus ¢ moBTOPEHUSIMU

83 Brrancnenne o6eMOB TeJl ¢ TTOMOIIBIO ONPEACICHUS
unTerpanga. O0beM HAKJIIOHHOM MPU3MBI

84 | IlepecraHOBKH

85 | IlepecranoBKHM

86 | Pasmemienus 6e3 moBTOpeHUH

87 | O0beM nupaMusl

88 | Coueranus 6e3 noBTopeHuii u 6uHoM HproToHa

89 | Coueranus 6e3 noBropeHuid u 6uHoM HproToHa

90 | Coueranus 6e3 noBTopeHui 1 6uHoM HproToHa

91 O06BbeM nMUpaMuIbl

92 | Ypok 00001IeHNS ¥ CHCTEMAaTH3aIlY 3HAHHUH 110 TEME
«KoMOuHaTopurka

93 | BepostHocTh COOBITHS

94 | BepoatHOCTh COOBITHS




95

O06beM KoHyca

96 | CnoxxeHue BEpPOSTHOCTEH

97 | CioxxeHue BEpOSITHOCTEH

98 | BeposTHOCTH TpOM3BEICHNS HE3aBUCUMBIX COOBITHI

99 | O6beM KoHyCa

100 | BeposiTHOCTH MPOM3BEICHNS HE3aBUCHMBIX COOBITHIA

101 | Ypok 00o0IIeHust ¥ cucTeMaTU3allui 3HaHUH 110 TeMe
«DJEeMEHThI TEOPUH BEPOSTHOCTEN)

102 | Kourpoabnas padora Ne 8 «KKomOunaTopuka. D1eMeHThI
TEOPUU BEPOATHOCTEN»

103 | Pemenue 3a7a4 Ha BBIYUCICHUE O0BEMA IPU3MBI,
paMuIbl 1 KOHyCa

104 | Jluneitnble ypaBHEHUSI U HEPABEHCTBA C IBYMS
MepEMEHHBIMU

105 | JIunHeitHbie ypaBHEHUS U HEPABEHCTBA C ABYMS
MepeMEHHBIMU

106 | Henuneilinble ypaBHEHUS U HEPABEHCTBA C ABYMS
MepeMEHHBIMU

107 | Pemenue 3a1a4 Ha BBIYUCIICHHE O0ObEMa IMPU3MBI,
paMUIbl 1 KOHyCa

108 | HenuneitHble ypaBHEHUSI M HEPABEHCTBA C IBYMS
MePEMEHHBIMU

109 | HenuneitHble ypaBHEHUSI 1 HEPABEHCTBA C IBYMS
MepeMEHHBIMU

110 | Ypok 006o0mieHust ¥ cuCTeMaTU3aIlMy 3HAHUH 110 TeMe
«YpaBHEHHS M HEPABEHCTBA C IByMsI IEPEMEHHBIMI

111 | O6bem mapa. O6beM MapoBOTO CETMEHTA, IIAPOBOTO CIIOS
Y I1apOBOT0 CEKTOpa

112 | KontrpoabHas padora Ne 9 «YpaBHEHHs 1 HEPABEHCTBA C
JBYMST IEPEMEHHBIMID)

113 | IloBTOopenue. Beruncnenus u npeodbpasoBaHus

114 | [loBTropenue. Boruncnenus u npeodpa3oBaHus

115 | O6bem mapa. O6beM MapoBOTO CETMEHTA, IIAPOBOTO CIIOS
1 IIaPOBOI'0 CEKTOpa

116 | [loBTopenue. Boruncnenus u npeodbpa3oBaHus

117 | [loBTOopeHue. YpaBHEeHUs

118 | [loBTOopeHue. YpaBHEHUS

119 | Konrpoasnas padora Ne 10 «O6bem ten. O0beM mapa.
ITnomans chepbi»

120 | IloBropenue. YpaBHEeHUs

121 | IloBropeHue. YpaBHEHUS

122 | IloBropenne. HepaBeHcTBa

123 | IloBTOpeHne. AKCHOMBI CTEPEOMETPUH U UX CIICACTBHSL.

HapaJ'IJ]CJ'IBHOCTB IMPsSMBIX, HpHMOﬁ 1 IIIOCKOCTH.




[TapannenbHOCTh MIIIOCKOCTEN

124 | [ToBropenne. HepaBeHcTBa

125 | [loBropenue. HepaBeHnctBa

126 | IloBropenue. Cuctemsl ypaBHEHUI H HEPABEHCTB.

127 | IloBropenue. IlepneHANKYIIPHOCT MPSIMOI H MIOCKOCTH.
Teopema 0 Tpex nepueHIuKyJIsIpax

128 | IloBropenue. Cuctembl ypaBHEHUN U HEPABEHCTB

129 | IloBTopenue. Pemnienre TEKCTOBBIX 3a7a4

130 | IloBTopenue. Pemnienre TEKCTOBBIX 3a7a4

131 | [loBTOpeHue. MHOTOrpaHHUKU: TapaJIJICICUNE], TPU3Ma,
MUpaMKJIA, TIIOMIAJAN UX MOBEPXHOCTEN

132 | IloBropenue. OyHKIIMHU U TpaQUKU

133 | UtoroBasi KOHTpPOJIbHasi paboTa nmo matemaTuke Ne 11

134 | [loBTOpEHME TEOPHUH U PEIICHHE 3a]a4 10 BCEMY KypCy

MaTeMaTHUKH

135 | IloBTOpEeHME TEOPHH M PEIICHHE 3a]1a4 10 BCEMY KYpCy
MaTEMaTUKH

136 | [loBTOpEeHME TEOPHUH U PEIICHHE 3a]a4 10 BCEMY KypCy
MaTEeMaTUKH

KasenaapHo - reMaTn4eckoe IJIAaHUPOBaHKEe Y4eOHOr0o MaTepuaJia
10 MaTeMaTHKe: ajiredpe ¥ HA4YaJaaM MaTeMAaTHYeCKOr0 aHaJIM3a,
reomerpuu B 11 kiacce

1Mo y4eOHMKAM: AireOpa v Havajia MaTeMaTHIeCKoro ananusa, 11, aBt. 1O.M.
Konsarun, M.B. TkaueBa, H.E. ®enoposa, M.U. [1labynun - M.: «IIpocBenieHuey,
2018 r.
AranacsH JI.C. n gp. I'eomerpus 10-11 kmacesr M., «IIpocsemenne», 2017 r.

3 yaca aare0psI 1 2 yac reomerpuu. Beero 170 u.
[Tpu nomananuy KOHTPOJIBHBIX PAOOT HA TOHEIETFHUK KOJIMYECTBO YaCOB B TEME
MOKET ObITh H3MEHEHO (YBEJIMYEHO WJIM YMEHBIIIEHO) Ha 1-2 3a cyeT 4acoB
MTOBTOPEHUSI.

Ne Conepxanue marepuala Harta
ypoKa MIPOBEICHUS
1 [ToBTOpeHue Kypca anreOpsl U Havana aHanmmsa 3a 10
KJIacC
2 [ToBTOpEHUE Kypca anreOpsl U Havaja aHainuza 3a 10
KJ1acC
3 [TpsimoyrosbHas cucTeMa KOOPAWHAT B IPOCTPAHCTBE
4 OO6nacTh onpeesieHus U MHOKECTBO 3HAUCHU I
TPUTOHOMETPUUYECKUX (PYHKITHI
3 KoopuHatel BekTopa




OGrnacTh onpeeeHUs U MHOXKECTBO 3HAYEHUM
TPUTOHOMETPUYECKUX (DYHKITUN

7 YeTHOCTh, HEYETHOCTD, IEPUOUYHOCTh
TPUTOHOMETPUUECKUX (PYHKITUH

8 KoopnuHatel BekTOpa

9 YeTHOCTh, HEYETHOCTD, IEPUOTUIHOCTh
TPUTOHOMETPHYCCKUX (PYHKITHI

10 | CBs3b MEXy KOOpAMHATAMHU BEKTOPOB M KOOPAMHATAMU
TOYCK

11 | YeTHOCTH, HEUETHOCTD, IEPUOUUYHOCTD
TPUTOHOMETPUYECKUX (PYHKITUH

12 | BxogHasi KOHTpoJibHasi padoTa Ne 1

13 | IIpocreiimue 3a1a4u B KOOPAUHATAX

14 | CpoiicTBa QyHKIMH Y = COS X 1 €€ rpaduk

15 | [Ipocreiimue 3a1a4u B KOOPJAUHATAX

16 | CpoiicTBa (hyHKIIMH Y = COS X U €€ rpaduk

17 | CpoiicTBa (hyHKIIMH Y = COS X U €€ rpaduk

18 | Kourpoabnas padora Ne2 «KoopauHaTel TOUKH U
KOOPJMHATHI BEKTOPay

19 | CpoticTBa yHKIMH Y = SiN X 1 e€ rpaduk

20 | Yrom Mexay BekTopamu. CKaIsIpHOE TPOU3BEICHUE
BEKTOPOB

21 | CpoiicTBa GyHKIHHU Y = SiN X 1 €€ rpaduk

22 | CpoiicTBa yHKIHHU Y = SiN X 1 €€ rpaduk

23 | Yron Mexay BekTopamu. CKaJsipHOE MIPOU3BECHUE
BEKTOPOB

24 | CpoticTBa QyHKIMH Y = tg X 1 €€ rpadukx

25 | Beruncnenue yrioB MEXTy IPSIMBIMHA U TITIOCKOCTSIMHU

26 | CpoiicTBa QyHKIMH Y = tg X 1 €€ rpadux

27 | OOpaTHbIC TPUTOHOMETPHYECKHE QYHKIIUN

28 | [loBTOpeHue BOMPOCOB TEOPUH U PEIICHUE 3a]1a4

29 | Ypok 000011IeHNS U CHCTEMAaTHU3aIli1 3HAHUH 110 TEME
«Tpuronomerpudeckre QyHKIIHI)

30 | LentpanbHas cummerpusi. OceBasi CUMMETPHS.
3epkanbHas cumMerpus. [lapaenpHbIi nepeHoc

31 | Ypoxk 0000mIeHHS ¥ CHCTEMAaTH3AI[UN 3HAHKUH 110 TEME
«TpuroHomerprueckne QyHKIAN)

32 | KonTpoJasHast pabora Ne 3 «Tpuronomerpuueckue
byHKIHI)

33 | llenrpansuas cummerpus. OceBasi CHMMETPHSI.
3epkanbHas cumMetpus. [lapannenbHbiil nepeHoc

34 | Ilpenen mociaen0BaTeIbHOCTH

35 | Pemenue 3amau

36 | HempepsiBHOCTH (PyHKITUH




37

Onpenenenre Nporu3BOIHON

38 | KonTpoJsbHas padora Ne 4 «CxansipHOe pOU3BE/ICHUE
BEKTOPOB

39 | Onpenenenune Npou3BOTHON

40 | [lonsrtre umnuaap. [Inomaas mOBEpXHOCTH HMIHHIIPA

41 | IlpaBuna auddepeHuupoBaHus

42 | IlpaBuna aguddepeHunpoBaHus

43 | lonstue munuuap. [Inomans moBepXHOCTH HUIMHAPA

44 | TlpaBuna quddepeHurpoBaHus

45 | Ionstre munuuap. [nomans nOBEpXHOCTH IMIIMHIPA

46 | [IpousBojHasi CTENEHHON (YHKIHH

47 | IIpousBojHasi CTENEHHON (YHKITHH

48 | Ilonstre konyc. [lnomaas MOBEpXHOCTH KOHYCA.
Y ceueHHbI KOHYC

49 | IlpousBoiHbIE 2JIEMEHTAPHBIX (DYHKITHI

50 | Ilonsarue konyc. Ilomaas MoBepXHOCTH KOHYCA.
Y ceueHHbI KOHYC

51 | IlpousBogHbBIE DJIEMEHTAPHBIX QYHKITUH

52 | IlpousBogHbBIE DJIEMEHTapHBIX QYHKITUH

53 | [lonstue konyc. [Tnommanb moBEpXHOCTH KOHYCA.
Y ceueHHbIN KOHYC

54 | 'eomeTpuyecKuii CMBICT MPOU3BOTHOMN

55 | Ilonstue xonyc. Inomans NOBEpXHOCTH KOHYCA.
Y ceueHHbI KOHYC

56 | 'eomeTpryecKuii CMBICI IPOU3BOTHOM

57 | 'eomeTpuyecKuii CMbICT MPOU3BOIHOM

58 | Cdepa u map. YpaBHeHue cepbl

59 | Ypok 0600111eHNS U CHCTEMAaTH3aIli1 3HAHUH
«IIponsBoHas U €€ TeOMETPUUECKUN CMBICID)

60 | BzaumHoe pacnosioxkeHue cepbl U TUIOCKOCTH.
KacarenpHas miockocTs K chepe

61 | Ypok 060011IeHNS U CHCTEMAaTHU3aIli1 3HAHUH
«IIpon3BogHas u €€ reOMETPUYECKUI CMBICID)

62 | KouTpoabHas padora Ne 5 «[IpousBogHas u e€
T€OMETPUYECKUIN CMBICI»

63 | [lmomane chepsr

64 | Bo3zpactanue u yobiBaHH€e PyHKINU

65 | Pemenne 3amad mo teme «Cdepan

66 | Bo3pactanue u yOpiBaHue PyHKINU

67 | DxcTpeMyMmbl DYHKITUH

68 | PasHble 3a1aun HA MHOTOTPAaHHUKH, IIIIMHID, KOHYC U
map

69 | OkcTpeMyMbl QYHKIIUU

70 | Pa3Hble 3a1a4u HAa MHOTOTPaHHUKH, IIWJIMHAP, KOHYC U




ap

71 | HaubonpbIiee u HauMeHbIIIee 3HaUCHHE QYyHKITMN

72 | Haubonblliee 1 HaMMEHbIIIEE 3HaUCHHE (QYyHKIIUN

73 | Pa3Hble 3a1aun HA MHOTOTPAHHUKH, ITWIHH]IP, KOHYC U
nap

74 | Haubonplliee 1 HAaMMEHbIIIEe 3HaUeHne QyHKIIUU

75 | KonTpoJubHas padora Ne 6 « {nmuHap, KOHYC U Iap»

76 | [Ipon3BoHast BTOPOTO MOPSAKA, BBITYKIOCTh U TOUKH
neperuda

77 | Iloctpoenue rpagukoB QyHKIIHIA

78 | Pemenue 3ama4, MOBTOPEHHE OCHOBHBIX BOIIPOCOB Kypca
T€OMETPHH 3a MEPBOE MOITYTOIHE

79 | Iloctpoenue rpadukoB HyHKIUI

80 | Pemenne 3amad, MOBTOpEHNE OCHOBHBIX BOTIPOCOB Kypca
T€OMETPHUU 32 MIEPBOE MOJTYTOAHe

81 | Ypok 00001eHNs 1 cucTeMaTH3alui 3HaHU 110 TeMe
«IIpumeHeHne nNpou3BOIHON K UCCIETOBAHUIO QYHKIIAM)

82 | Ypok 000011eHUs ¥ cucTeMaTU3alui 3HaHU 110 TeMe
«IIpumeHeHne nNpou3BOIHOMN K UCCIIETOBAHUIO QYHKIIUAM)

83 | [lonstue o6vema. OOBEM MPAMOYTOIHLHOTO
napajuieJienumnesa

84 | KonuTpoJasnasi padora Ne 7 «[IpumeHeHne npou3BOIHOM
K HCCIICIOBAHUIO (DYHKITHIN

85 | O6beM npsiMoit mpu3mbl. O0BEM UIHHAPA

86 | IlepBoobOpa3Has

87 | IlepBoobOpa3Has

88 | O0beM npsiMoit npu3mMbl. O0OBEM HUIMHAPA

89 | IIpaBuia Hax0XkJIEHUsI IEPBOOOPA3HBIX

90 | O0beM npsiMoil npu3mbl. OOBEM TUIMHAPA

91 | IlpaBuiia HaxOXJEHUS TEPBOOOPA3HBIX

92 | Ilmomanb KpuBOJIMHEHHOM Tparnenuu. HTerpai u ero
BBIYHCIICHUE

93 O6BeM npsiMoit mpu3Mbl. O0bEM ITUIUHIPA

94 [Imomaap kpuBOJMHENHOU Tpanenuu. MIHTerpan u ero
BEIYHCIICHUC

95 | BoluucneHnue 00BEMOB TEJ C TOMOIIBIO UHTETpala.
OO0BbeM HaKJIOHHOU MPU3MBI

96 | [IpuMmeHeHrEe UHTETPATIOB AJISl peUICHHs (PU3UIECKUX
3a/1a4y

97 | Ypoxk 00001IeHNs ¥ CUCTEMATU3AI[UU 3HAHUM 10 TEME
«IlepBooOpa3Hasi 1 HHTErpaD)

98 Briuncnenne o0eMOB TeJl ¢ TOMOIIBI0 UHTETpala.
OO6beM HAKJIOHHOH MPU3MBI

99 | Ypoxk 00001IeHNS M CHCTEMATH3AIIUU 3HAHUH 10 TEME




«IlepBooOpa3zHasi © HHTETpa»

100 | O6bem nupamuIbl

101 | KonrpoabHasi pa6ota Ne 8 «IlepBooOpa3znas u
WHTErpan

102 | IIpaBumno npownsBeneHus. Pa3menienns ¢ TOBTOPEHUSIMU

103 | O6mem KoHycCa

104 | IlepecTaHoBKH

105 | O6bem KoHyca

106 | I[lepectaHoBKHU

107 | Pasmernienus 6e3 MOBTOPECHMI

108 | O6Bpem nupamMuabl

109 | Coueranus 6e3 moBTOpeHH 1 6mHOM HploTOHA

110 | Beruucienne 0ObeMOB TEJ C TIOMOIIBIO HHTETpaIa.
O6bem HakIoHHOM Tipu3Mbl. O0beM nupamubl. O0beM
KOHycCa

111 | Coueranus 6e3 noBTopeHuit u buHoMm HproToHa

112 | Coueranus 6e3 noBTropeHuit u ouHoM HproToHa

113 | KourpoabHasi padora Ne 9 «O0beMbI TEI»

114 | Ypok 000O01IeHnsI 1 CUCTEMATU3ALMK 3HAHUM 110 TEME
«KombuHaTOprKa»

115 | O6bem mapa. OO0bEM MIAPOBOrO CETMEHTA, IIIAPOBOTO
CJIOSI ¥ IIAPOBOT'0 CEKTOpa

116 | BeposiTHOCTH COOBITHS

117 | BeposiTHOCTH COOBITHS

118 | O6bem mapa. OO0bEM MIAPOBOTO CETMEHTA, IIIAPOBOTO
CJIOSI ¥ IIAPOBOTO CEKTOpa

119 | CnoxeHre BEpOSTHOCTEH

120 | O6bem mapa. OObEM MIAPOBOTO CETMEHTA, IIIAPOBOTO
CJIOS1 M IIAPOBOT'O CEKTOpa

121 | CinoxxeHue BEpOSTHOCTEN

122 | BeposiTHOCTh MPON3BEICHNSI HE3ABUCUMBIX COOBITHIA

123 | O6bem mapa. O6beM MapoBOro CETMEHTA, IIIAPOBOTO
CJIOSI ¥ IIAPOBOTO CEKTOpa

124 | BeposiTHOCTh IPOU3BEICHHUS] HE3aBUCUMBIX COOBITHI

125 | O6bem mapa. OO0bEM MIApOBOrO CETMEHTA, IIIAPOBOTO
CJIOSl ¥ IAPOBOTO CEKTOpa

126 | Ypok 00001eHns 1 CUCTEMATU3AINK 3HAHUH TI0 TeMe
«JEMEHTHI TEOPUH BEPOSITHOCTE)

127 | KourpoabHas padora Ne 10 «KomOunaTopuka.
DNEeMEHTHI TEOPUH BEPOSITHOCTEH

128 | O6bem mapa. OO6bEM MIAPOBOTO CETMEHTA, IIIAPOBOTO
CJIOSI ¥ IAPOBOTO CEKTOpa

129 | JIunHeitHbIC ypaBHEHUS U HEPABEHCTBA C ABYMS

NCPEMCHHBIMHU




130

[Tnomans chepsl

131 | JIuHeiHbIC ypaBHEHUS U HEPABEHCTBA C ABYMS
IIEPEMEHHBIMU

132 | HenuHeliHble ypaBHEHUS U HEPABEHCTBA C ABYMS
IEpEMEHHBIMU

133 | KonurpoabHasi padora Ne 11 «O6wem mapa. [Tnomans
chepbDy

134 | HenuneiiHble ypaBHEHUS 1 HEPABEHCTBA C IBYMSI
IIEPEMEHHBIMU

135 | [loBTOpeHUE. AKCHOMBI CTEPEOMETPUU U UX CIEACTBUS.
[lapannenbHOCTh NPSAMBIX, IPSIMOMN U TUIOCKOCTHU

136 | Henuneilinble ypaBHEHUS U HEPABEHCTBA C ABYMS
IEpEMEHHBIMU

137 | Ypok 0000mIeHns 1 CUCTEMATHU3AINK 3HAHUH TI0 TeME
«YpaBHEHHs 1 HEPABEHCTBA C JIByMsI IEPEMEHHBIMUY

138 | [ToBTOpeHue. AKCMOMBI CTEPEOMETPHUH U UX CIEACTBHS.
[lapamienbHOCTh NPAMBIX, IPSIMOMN U TUIOCKOCTH

139 | KonrpoabHasi padota Ne 12 «YpaBHEHUS U
HEPABEHCTBA C ABYMsI IEPEMEHHBIMU

140 | [loBTopenue. CKpeluBarONIUeCs MpsIMbIE.
[TapannenbHOCTh MIIOCKOCTEN

141 | [loBTropenue. Beruncnenus u npeodbpazoBaHus

142 | IloBTropenue. Beruncnenus u npeobpazoBaHus

143 | [ToBTopenue. [leprneHANKYISIPHOCT MPAMOU U
IJIOCKOCTH. TeopeMa 0 TpexX NMepHeHauKysipax. Yol
MEXKY NMPSIMOU U ITNIOCKOCTHIO

144 | TloBTopenue. Boruncnenus u npeobpa3oBaHus

145 | IloBTopenue. JIByrpanubliii yroi. llepneHauKyasspHOCTb
IIJIOCKOCTEN

146 | [ToBTOopenue. YpaBHEHUS

147 | IloBTopeHue. YpaBHEHUs

148 | IloBTopenue. JIByrpanHslil yrod. [lepneHaukyasspHOCTb
IIJIOCKOCTEN

149 | IloBTopeHue. YpaBHEHUs

150 | [loBTOpeHue. MHOTOTpaHHUKY: TTApAJIJICIICTIHIICI,
pu3Ma, Mupamua, IIoMaad X MOBEPXHOCTEH

151 | IloBTopenue. YpaBHEHUS

152 | IloBTopenue. HepaBeHcTpa

153 | IloBTopenue. BekTopkl B mpocTpaHcTBe. JlelicTBus Haj
BekTOopaMu. CKaJIspHOE POU3BEIEHUE BEKTOPOB

154 | IloBropenue. HepaBencTBa

155 | IloBTopenue. BekTopsl B mpocTpaHcTBe. [elicTBust Ha
BekTOopaMu. CKaJIsIpHOE IPOU3BEIEHUE BEKTOPOB

156 | IloBTopenue. HepaBeHncTBa




157 | IloBTopenue. Cuctembl ypaBHEHUN 1 HEPABEHCTB.

158 | IloBTopenue. Llunuuap, KOHYC U mIap, MJIOMIAINA UX
noBepxHocTei. OObeMBI Tel

159 | [loBTopenue. Cuctembl ypaBHEHUN 1 HEPABEHCTB

160 | [ToBTopenue. Llunuuap, KOHyC U map, MIOMIAAN UX
noBepxHocTel. OObEMBI Te

161 | IloBTopenue. Pemenne TeKCTOBBIX 3a/1a4

162 | IloBTopenue. Pemienre TEKCTOBBIX 3a71a4

163 | [loBTOpEHUE TEOPUU U PEIICHUE 3a/1a4 IO BCEMY KYpCy
reOMETPUU

164 | IloBTopenue. OyHKIMU U TpadUKU

165 | [loBTOpEeHME TEOpHUH U PEIICHHUE 3a/1a4 TI0 BCEMY KypCy
TeOMETPUU

166 | UToroBasi KOHTPOJIbHasi pa6oTa mo MmartemMaTuke Ne 13

167 | O6o0miaroiee NoBTOpeHre Mo Kypcy matematuku 10-11
KJIaCCOB

168 | IloBTOpEeHME TCOPUU U pElIEHUE 3a7a4 110 BCEMY KypCY
TCOMETPUHU

169 | O6o0maroiee moBTOpeHKe Mo Kypcy matematuku 10-11
KJIAaCCOB

170 | OGoOmraroriee MOBTOPEHHE MO Kypcy Marematuku 10-11
KJIaCCOB

YYEBHO-METOAUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHME OBPA30OBATEJBHOI'O ITPOIECCA

IIporpammHoe o0ecnieyeHue:

IIporpamma o MareMaTHKe JJIsl KJIACCOB
MOY MHOT'OITPO®MNJIBHON TUMHA3HWHU Ne 12 r. Tepn.
Kadeapa yuureneid puznku, MaTeMATUKH, HHPOPMATHKHU

MOY MHOT' OITPO®UJIBHON T’MMHA3UM Ne 12 r. Teepu.




2020 r.

Jluteparypa:

1.

Anre6pa u Havasia ananu3a, 10, aBt. 0. M. Konsrun, M.B. Tkauesa, H.E.
®denoposa, M. . llabynun - M.: «IIpocBemienuey, 2017 r.

Anrebpa u Havasa ananusa, 11, aBt. 0. M. Konsirun, M.B. Tkauesa, H.E.
®denoposa, M. . lllabynun - M.: «IIpocBemienuey, 2018 r.

Jupaktuyeckue Matepuaisl o anredpe u HayasaMm aHanu3a 10 — 11 kmaccsl
2007 ron

KoHTposnbHbIe 1 poBepouHbie paboTsl 1o anredpe 10 — 11 kmacewr dpoda
2004 ron

3agaun no anredpe u Havanam aHanu3a 10 —11 kmaccer C. M. CaaksiH u ap.
2004 ron

[ToBTOpsieM U cUCTEMaTU3UPYEM IIKOIBHBIN Kypc anreopsl B. C. Kpamop
2002 rox

COopHuk 3a7a4 o MaTeMatuke s nocrymnaromux Bo BTY3bI M. U.
Ckanasu 2004 ronx

I'eomeTpus (ctepeometpusi) 10 — 11 kmaccsr JI. C. Anactsicss u np. 2017-
2020 rox

VYpaBHeHuUs U HEpaBEHCTBa, coaeprkaiiue napamerpsl I'. A. ActpeOurikuit
2003 rox

10.Tects1 (reometpusi) 10 — 11 kimaccer 2008 rox

11.AnreGpa u Hauana aHaJIu3a: pelIeHue dK3aMeHaIMOHHBIX 3a1a4 11 kmace

JI. Y. 3BaBuu u ap. Ipoda 2006 rona

12. Anre6pa u Hauana ananuza: 3600 3amay 15 KO U MOCTYTAIOIINX B BY3bI

JI. 1. 3BaBuu wu ap. 2004 rox

HNHTEpHET - HCTOYHUKH



1. http://www.fipi.ru/content/otkrytyy-bank-zadaniy-ege - oTkpbITbIii GaHK
3amanuit EI'D na caiite ®UIIN

2. http://school-collection.edu.ru/ — equHas KOJIEKIUS HHUPPOBHIX
00pa3oBaTeNIbHBIX PECYPCOB.

TexHuueckue CpCaACTBa

1. TlepcoHaNbHBII KOMIBIOTEP C IPUHTEPOM

2. MynpTUMEAMATIPOCKTOP C SKPAHOM WJIM MHTEPAKTUBHAS J0CKa
3. Kcepoxkc

4. Tlpunrep

YYEBHO-IIPAKTUYECKOE 1 YYEBHO-JIABOPATOPHOE
OBOPY/IOBAHUE

1. AynutopHas 10CKa C MATHUTHOW MOBEPXHOCTHIO U HAOOPOM
PUCTIOCOOJICHUI 7151 KPETUIEHHSI Ta0IUIY

2. KOMILIEKT HHCTPYMEHTOB KJIACCHBIX: JIMHEHKA, TPAHCIOPTUP, YTOJIbHUK
(30°, 60°), yronpauk (45°, 45°), nupkyns

3. KoMmrmuiekT crepeoMeTpruecKkux Tel (IEMOHCTPAIIMOHHBIN U Pa3aaTOYHbIHN )

IIpunoxenue 1

Kpumepuu u HopMbI 0YyeHKU 3HaHUll, yMeHUll U HAB8bIK08 06y4alowWuxcs
no mamemamuke.
1. Ouenka nucbmeHHBIX KOHMPOTILHBIX PAOOM 00YUAIOWUXCA RO MaAmeMamuKe.

OTBeT OlIEHUBAETCSI OTMETKOM «5», ecin:

» paborTa BBIIOJHEHA MOJTHOCTHIO;


http://www.fipi.ru/content/otkrytyy-bank-zadaniy-ege
http://school-collection.edu.ru/

» B JIOTUMECKHUX PACCYXICHHSX W OOOCHOBAaHHMH pPEUICHUs HET MpoOenoB u
OIIHOOK;
» B PCIICHUU HET MaTEeMAaTHYECKUX OMIMOOK (BO3MOXKHA OJHA HETOYHOCT,
ONHCKa, KOTOpas HE SBIIAETCS CIEACTBUEM HE3HAHHUS WM HEIOHHUMaHUS
y4eOHOr0o MaTepuana).

OtrMeTKa «4» CTaBUTCS B CIEIYIONINX CIydasx:
» paboTa BBINOJHEHA IIOJIHOCTBIO, HO OOOCHOBaHUS IIAroB peEIICHUs
HEJIOCTaTOYHbl (€CTM yMEHHUE OOOCHOBBIBATH PACCYXKIECHUS HE SBISIIOCH
CHeUaIbHbIM 0OBEKTOM MPOBEPKN);
» JIONYIICHBI OJHA OIMOKAa WM €CTh JBa — TPU HEJ0YETa B BBIKIIAIKAX,
pPUCYHKaX, yepTexax Wiu rpadukax (ecad 3TH BUIbl pabOT HE SBISIIUCH
CHeUalbHbIM 0OBEKTOM MPOBEPKH).

Ot1meTtka «3» cTaBUTCS, €CIIU:
» JomylieHo Oojee OIHOW OmMOKH WM 0ojiee MBYX — TPEX HEIOYETOB B
BBIKJIQJIKAaX, 4YepTekax Wi rpadukax, HO oOydawomuiics 00yagaer
00s13aTeIbHBIMUA YMEHUSIMHU T10 TIPOBEPSEMOI TEME.

OTMeTKa «2» CTaBUTCS, €CIIN:

» JIOMyIIEHBI CYIIECTBEHHBIC OIIMOKH, TMTOKa3aBIIUE, YTO OOydYaIOUIHiicS He
oOzanaer 00s3aTeIbHBIMA YMEHUSAMH IO JAHHOW TEME B MOJIHON Mepe.
Yautenb MOXKET TOBBICUTH OTMETKY 3a OPUTHMHAIIBHBIM OTBET Ha BOMPOC WU
OPUTMHAJIBHOE PEIICHHE 3aJaud, KOTOpbIE CBHUAETEIBCTBYIOT O BBICOKOM
MaTeMaTHYECKOM Pa3BUTHU OOYYaIOIIErocs; 3a pernieHue 0osee CI0XKHOW 3amauu
WIM OTBET Ha OoJjiee CIOXHBIA BOIMPOC, MPEIJIOKEHHbIE O00yJaromeMycs

JIOTIOJIHUTEIBHO MOCIIE BBIMOJIHEHUS UM KaKUX-TH00 IPYrUX 3aJaHuil.

2. Oueuka YCmHbBIX omeéenoe oﬁyuammuxc;l no wnamemamuke

OTBeT OLICHUBAETCA OTMETKOM «5», €CIIA YUECHHUK:
» TIOJIHO PACKPBUI COJEpKaHHEe MaTepuaia B 00beMe, MPEeayCMOTPEHHOM
POrpamMMoOn U y4eOHUKOM;

> H3JI0KHII MaTepuall rpaMOTHBIM SA3BIKOM, TOYHO HCIIOJIb3Yys



MAaTeMaTHYECKYI0O TEPMHUHOJIOTHIO U CUMBOJIMKY, B OIIPENEIIEHHONW JIOTUYECKOU
II0CJIEOBATEIbHOCTH;

» TPaBWIbHO BBINIOJHUI PHUCYHKH, YEpPTEXH, Tpa(uKH, COMYTCTBYIOIIUE
OTBETY;

» TIOKa3all YMEHHE WLIIOCTPUPOBATh TEOPHIO KOHKPETHBIMH IPUMEpaMHU,
IIPUMEHSATH €€ B HOBOM CUTYallU!U TP BBIIOJIHEHUH IPAKTUYECKOTO 3aJaHNUs;
» TPOJIEMOHCTPUPOBAJ 3HAHWE TCOPHU PaHEE M3YyYCHHBIX COITYTCTBYIOIIUX
TE€M, CQOPMHUPOBAHHOCTb U YCTOWYMBOCTh HCHOJB3YEMBIX IIPU OTBETE
YMEHHU U HABBIKOB;

» OTBeYaJl CAMOCTOSATENFHO, 0€3 HABOAAIINX BOIPOCOB YUUTES;

» BO3MOXHBI OJIHA — JIB€ HETOYHOCTH IPHU OCBEIICHHUH BTOPOCTETICHHBIX
BOIIPOCOB WJIM B BBIKJIAJKaX, KOTOPBIE YYEHHMK JIETKO HCIPABWI IIOCIHE

3aMCYaHUs YYUTCIIA.

OTBET OLEHMBAETCA OTMETKOM «4», €CIIM YyIOBJIETBOPSIET B OCHOBHOM
TpeOOBaHUAM Ha OLIEHKY «5», HO IPU 3TOM UMEET OJIUH U3 HEIOCTATKOB:
> B UBIOXKCHHH JIOMYIICHBI HEOOJBIIME MPOOENbl, HE HCKa3HBIIEE
MaTEeMaTUYECKOE COJIEPKAHUE OTBETA;
» JIONYIICHBI OJUH — JIBa HEJ0YeTa MPH OCBEIICHUH OCHOBHOTO COACPIKaHUS
OTBETA, UCIIPABIICHHBIE ITOCIIE 3aMEYaHUs YUUTEIS;
» JIONyIIeHbl OmMOKa WM 0Oojee JAByX HEIOYEeTOB NPU OCBEHICHUU
BTOPOCTENEHHBIX BOIPOCOB WJIM B BBIKJIAAKAX, JIETKO HCIIPABICHHBIE IOCIE
3aMeYaHusl YUUTENS.

OT1meTKka «3» CTaBUTCA B CIEAYIOIIMNX CIyqasx:
» HENOJHO PAacKphITO COJAep)KaHWe MaTepuana (ColaepikaHue H3I0KEHO
¢dbparmMeHTapHO, HE BCETAa MOCIEI0BATENbHO), HO MOKAa3aHO 001ee TOHUMaHNe
BOIIPOCA W TNPOJAEMOHCTPUPOBAHBI YMEHUS, JOCTATOYHBIE Il YCBOCHHS
porpaMMHOro Matepuana (omnpeneseHbl « TpeOoBaHUSIMU K MaTEeMaTUYECKOM
MOJIFOTOBKE 00YYaOIIMXCs» B HACTOALIEH MporpaMme 1o MaTeMaTUKe);

» UMENHCh 3aTpyJHEHUS WM JOMyIICHBl OMMMOKM B  OINpeIeiCHUH



MaTEeMaTHUUYECKOM TCPMUHOJIOTHHU, YCPTCIKAX, BBIKJIAJAKAX, HMCIIPABJICHHBIC
IMOCJIC HCCKOJIbBKUX HABOAAIMIUX BOIIPOCOB YUUTCIIA,

> YUYCHUK HC CIIpAaBUJICA C IPUMCHCHHCM TCOPHH B HOBOU CUuTyalluu IIpH
BBIIIOJIHCHHUH ITPAKTHUYCCKOI'O 3aAdaHNMA, HO BBIIIOJHWII 3aJaHUs 0053aTEIILHOTO
YPOBHA CIIOKHOCTH 110 I[&HHOﬁ TCMC,

> npun AJOCTATOYHOM 3HAHHH TCOPCTHYCCKOI'0O MATCpHalda BbIABJICHA

HEeJI0CTaTOYHas CHOPMHUPOBAHHOCTH OCHOBHBIX YMEHHUM U HABBHIKOB.

OTMeTKa «2» CTaBHUTCS B CICAYIOIMHNX CIIydadx:

» He pacKpbhITO OCHOBHOE COJIep)KaHHEe y4eOHOTO MaTepuraa;

» 0OHapy»XeHO HE3HAHHWE YUYCHUKOM OOJIbIIeH WM HanOoJiee BaKHOW YacTH
y4eOHOro MaTepuara,

» JIONYIIEHbI OMIMOKKM B ONPEACIICHUU TIOHATHH, IPH HCIOJb30BAHUN
MaTeMaTHYECKON TEPMUHOJIOTHH, B PHCYHKax, YepTekax WU Tpadukax, B
BBIKJIQJIKaX, KOTOpPhIC HE WCIPABICHBI IIOCIE HECKOIbKUX HaBOJISIINX

BOIIPOCOB YUHMUTCJIA.

Ob6was kraccuduxauus ouuOOoK.

[Ipu olieHke 3HAaHMM, YMEHUN W HABBIKOB OOYYaIOIIUXCS CIEAYET YUUTHIBATH BCE

omnOku (rpyObie U HErpyObIe) U HETOUETHI.

I'pyObIMu cHUTAKOTCH OLIUOKU:

HE3HAHUE OIPEJCICHUS OCHOBHBIX ITOHATHM, 3aKOHOB, IPaBWJ, OCHOBHBIX
MOJIOKCHUH ~ TEOpWH, He3HaHWuE (GopMyJs, OOMENPUHATHIX CHMBOJIOB
0003HaYEHWH BETUYHH, CIUHUIL UX H3MEPCHHUS;

HE3HAHWE HAMMEHOBAHMM €IMHUI] U3MEPCHUS;

HEYMCHUE BBIICITUTH B OTBETE TJIABHOE;

HEyMEHUE TIPUMEHSThH 3HAHUS, aJITOPUTMBI JUIsl pEIICHUS 3a]1a4;

HEYMEHUE JIeNIaTh BHIBOBI U 0000IIICHNUS;

HEYMCHHUE YATATh U CTPOUTH rpauKH;

HEYMEHUE TOJIb30BAThCS IEPBOUCTOYHUKAMHU, YUCOHUKOM U CIIPABOYHHKAMU;

MNOTEPS KOPHA UIN COXPAHCHUEC ITOCTOPOHHETO KOPHA,



- otOpackiBanue 0e3 00BICHEHHI OHOTO U3 HUX;
- PpaBHO3HAYHBIC UM OIITUOKU;
- BBIYHCIHUTEIbHBIC OMNOKHU, €CIIM OHU HE SBJISIFOTCS OMUCKOM;

- JIOTHYECKHE OIINOKH.

K Herpy0bIiM omimOKam cieayeT OTHECTH:

- HETOYHOCTH (HOPMYITHUPOBOK, OMpPEACICHUN, TOHITHI, TEOpWH, BBI3BaHHAS
HEIMOJHOTOM OXBaTa OCHOBHBIX NPHU3HAKOB ONPEACISIEMOTO MOHATHS WIIN
3aMEHOM OJIHOTO - JIBYX U3 3TUX MPU3HAKOB BTOPOCTETIICHHBIMU;

- HETOYHOCTb rpaduka,;

- HEpPALMOHAIBHBIM METOJl PEIICHUS 3aayd WIM HEIOCTaTOYHO MPOAYMAaHHBII
IJIaH OTBeTa (HapyIlIeHUE JIOTHKHU, MOJMEHAa OTACIBHBIX OCHOBHBIX BOIIPOCOB
BTOPOCTENIEHHBIMU);

- HepaluoOHaJIbHBIE METOJIbI PA0OTHI CO CIIPABOYHOM U JPYTOM JIUTEPATYpPOIi;

- HEYMEHHE pellaTh 3aJlauu, BBITIOIHATh 3aaHus B O0IIIEM BUJIE.

Henoveramm sBIIAIOTCA:
- HepallMOHAJIbHBIC MPUEMbI BRIUUCICHUN U peoOpa3oBaHui;

- HeOpeKHOE BHITIOJIHEHUE 3aMKCel, YUepTexKed, CXxeM, rpaduKoB.



