MyHununanbHoe 0IIKeTHOe 00pa3oBaTeIbHOE YUpekKIeHHe
«Bboabueyayiickas cpeaHsisi 0011e00pa3oBaTeJbHAs LIKOJIA)

IIporpamma yTBep:KIeHa: CornacoBaHHo: Paccmotpeno:
JIMpEeKTOp IIKOJIBI 3am. tupekTopa no YBP Ha 3acefanuu [IIMO
/MIymunosa0.0./ /_Be3bsizbikoBl.I. [ ApmytikoJLIT/
« _» 20« » 20 mpotokoa Ne oT
T. r « _» 20

T.

PabGouyas nporpamma
yueoHoro npeamera «Marematuka 10-11»,

YPOBEHb cpe/iHero o01ero oopa3oBaHus
Pa3pabotana yuurenem

MaTeMaTHUKu ApPMYIIKO
JLIL

Cpoxk peanm3aruu nmporpammbi10-11 kmaccsr
O6mee xonmuyectBo yacoB: 10-11kn-4084



Paboyaa nporpamma no anrebpe
N HaYanam MmateMaTu4eckoro aHanunsaa.
10—11 knaccehbl

MNosscHuTEeNnLHaA 3anucka

PabGouass mporpamma OCHOBHOTO o00ImIiero oOpa3oBaHUS I10
mareMatuke 1g 10-11 xmaccoB, cocCTaBjieHa Ha OCHOBE
CIIEYIOIIUX JTOKYMEHTOB:

1.

®enepansHoro 3akona Poccuiickoit denepanuu ot
29.12.2012 Ne 273-®3 «O06 obpa3oBaHUH B
Poccuiickoit @eneparuny;

@DenepantbHOTO TOCYIAPCTBEHHOTO 00pPa30BaTEIBHOTO
CTaHJapTa  OCHOBHOro  ofOmiero  oOpa3oBaHuS,
YTBEPAKACHHOIO IMpuKa3oM MuHoOpazoBanuss P® or
17.12.2010 Ne1897

[TpumepHoil nporpammsl 1o npeamery (MaremaTuka.
5-11 «xnaccel) (CraHmapTbl BTOPOTrO IOKOJICHUS)
cocraBiieHHOH Ha ocHOBe PI'OC obmiero obpazoBanus
(pa3nen «Marematuka).

KonnenryanbHbIX ITOJIOKEHU asmopcKou
npoepammel  «Marematuka. Paboune mporpaMMel.
[IpenmeTrHas n1UHUS Yy4€OHUKOB «AJIFOPUTM YycCHexay.
5—11 kmaccel: MeToanYecKoe mocodue it yauTenei
o011eo0pa3oBaTeNbHBIX OpraHu3aluii, aBTopsl: byIko
E. B, dAxup M.C,, Ilononckuii B. b., Mockaa:
«Benta-rpad», 2020 r.

OOIIOOO MBOY «bonsmeynyiickas COLL».
[Tonoxxenust o paboueit mnporpamme MBOY

«bonpmeynyiickas COIL».

OOmwme 1menu OCHOBHOTO OOIIEro 00pa3oBaHUs C yUETOM
cnenuduky yuebHoro npeamera «MaTtemaruka 5-6»:
- HOOCTHXKCHUC BI)IHYCKHI/IKaMI/I HHaHpreMBIX pe3y.]'IBTaTOB
OCBOEHHUSI y4eOHOro TpeaMeTa: 3HAHWUN, YMEHUW, HABBHIKOB,



KOMIIETEHIIUHA "u KOMIIETEHTHOCTCH, OIPENEIIAEMBIX

JIMYHOCTHBIMMU, CCMCP'IHBIMI/I, O6H.[CCTB€HHBIMI/I,
rocyaapCTBCHHbBIMU HOTpCGHOCTHMI/I N BO3MOXHOCTAMHU
o6yqa}omeroc;1 CpE€OHETO MIKOJBHOI'O BO3pacTta,

WHIWBUIYAIbHBIMA ~ OCOOCHHOCTSIMH ~ €T0  pa3BUTHUS U

COCTOSIHUSA 37J0POBBS;

- CTaHOBJICHHE W PA3BUTHE JIMYHOCTU OOYyYaroIIerocs B ee

CaMOOBITHOCTH, YHUKAIbHOCTH, HETOBTOPUMOCTH.
JlocTvKeHHME ITOCTaBJICHHBIX LEJIEW IIPEeayCMaTpUBaeT

peleHue CIEAYOUMX OCHOBHBIX 3aay:

-o0ecreueHue COOTBETCTBUSL ~ MPOTPaMMBI  TPeOOBAHUIM

denepanbHOro rocyJ1apCTBEHHOIO 00pa30BaTEeNILHOTO

cTaHgapta ocCHOBHOTO od1iero oopaszosanus (GI'OC O0O0);

- obecrieyeHue MPEEMCTBEHHOCTH HAyaJbHOrO OOIIEro,

OCHOBHOTO O0IIIET0, CPEHETO O0IIeTr0 00pa30BaHus;

- oOecrieyeHHe JOCTYIMHOCTH IIOJIy4YEHHMs] KayeCTBEHHOIO

OCHOBHOT0 00111er0 00pa3oBaHusl, JOCTUKEHUE IIIaHUPYEMbIX

pe3yabTaTOB  OCBOEHHMS ~ OCHOBHOW  00pa3zoBaTeIbHOM

IIPpOrpaMMbl  OCHOBHOTO  oOmiero oOpa3oBaHUs  BCEMHU

o0y4aronuMucs;

- yCTaHOBIIEHHE TPEOOBAHMH K BOCITUTAHUIO U COIUAITU3AIIH

oOyyaromuxcs, OOECIEeYeHUI0  HHIAMBHIYaTU3UPOBAHHOTO

TICUXOJIOTO-TIEIATOTMYECKOTO  COMPOBOXKICHHUSA  KaXJIOTO

oOyuarorerocsi, popMupoBaHuio oOpa3oBaresbHOro 0Oasuca,

OCHOBAaHHOTO HE TOJBKO Ha 3HAHWAX, HO W Ha

COOTBETCTBYIOLIEM KYJIbTYPHOM YPOBHE Pa3BUTHUS JTHUYHOCTH,

CO3JIaHUIO HEOOXOMMBIX YCIOBUH ISl €€ CaMOpealIn3allny;

- obecnedyeHue 3(P(EKTHUBHOTO COYETaHMS YPOUHBIX H

BHEYpOUHbIX (OpM  OpraHuM3allMM  y4eOHBIX  3aHATHUH,

B3aMMOJICHCTBHS ~ BCEX  YYaCTHUKOB  00Opa30BaTENIbHBIX

OTHOIIICHHM;

- BBISIBJIGHUE U PA3BUTHE CIIOCOOHOCTEN 00yUaromuxcs;

- OpraHW3alMi0  HMHTEIUICKTYAIbHBIX H  TBOPYECKUX

COpPEBHOBaHMM, NPOEKTHOH M y4yeOHO-HMCCIEN0BATENbCKOM

TeSITeTbHOCTH;

- COXpaHeHHe u yKpeIruieHue ¢duznveckoro,



TICUXOJOTHYECKOTO M COIMAIIBHOTO 370POBbS O0YJarOIIUXCH,
obecrieueHre X 6€30MaCHOCTH.

PabGouass mporpamMma ompenenser CcoAepKaHue, O00BEM,
MOPAOK M3ydeHus yueOHoro matepuana. Cpok OCBOCHHS
nanHo# mporpammbl — 2 roaa (10-11 kmaccer)

ITporpamMMa BKJIIOYAET TPH pasjena.

1. TlosicHUTeIbHASL 3aNMHCKA, B KOTOPOW KOHKPETHU3UPYIOTCS
oOmiye Ieiau CpeaHero oomero oOpa3oBaHUs MO anredpe u
HayajiaM aHaju3a:

*  XapaKTepUCTHKA y4eOHOTO Kypca;

* MECTO B y4eOHOM IIJIaHE;

* JIMYHOCTHBIC, METAIIPEMETHBIC M MPEAMETHBIC PE3yIbTATHI
OCBOEHUS Y4eOHOT0 Kypca;

* [JIAHUPYEMBIC PEe3yJIbTAThl H3YUCHUs YUeOHOTO Kypca.

2. Conmep:xkanue Kypca aiaredpbl M Hadyajd MAaTeMATHYECKOIro
anaam3a 10—11 kiaccos.

3. TlpumepHoe TeMaTHYecKoe IUIAHMPOBAHHME C OMNpEACICHUEM
OCHOBHBIX BHJIOB YUEOHOM JCSITEILHOCTH O0YYArOIIUXCSL.

VY4eOHbI Kypc MOCTpoeH Ha ocHoBe PelepanbHOro rocy-
JAapCTBEHHOI'0 00pa3oBaTeNbHOro crangapra ¢ yuérom Konuenunu
MaTeMaTHYECKOro 00pa30BaHUS M OPUEHTHPOBAH Ha TPEOOBAaHMS K
pesyiabrataMm  oOpa3oBanus, coaepkamumcs B IlpumepHoit
OCHOBHOM 00pa3oBaTeNbHOM NPOrpaMMe OCHOBHOIO  OOIIEro
oOpazoBanus. B HEM Tarxke yUUTHIBAIOTCS JOMHHUPYIOIINE UICH H
MOJIOKESHHUS MPOrpaMMBbl pa3BUTHS u (dopmupoBaHUsI
YHUBEPCANBHBIX YYeOHBIX JIEHCTBUH JUIi OCHOBHOTO OOIIEro
o0pa3oBaHMs1, KOTOpbIE 00ecTeunBaoT GOPMUPOBAHUE POCCHICKOM
TPOKIAHCKOH  HMJEHTUYHOCTH, KOMMYHHUKATHBHBIX  KaudecTB
JUYHOCTH W CIOCOOCTBYIOT  (DOPMHPOBAHHIO  KIIFOUCBOU
KOMIIETEHIINU — YMEHUsL YUUTNBCA.

[Iporpamma mo anrebpe W HadajgaM MaTeMaTHYECKOTO aHAIM3a
HanpaBlieHa Ha PEIN3alHI0 CUCTEMHO-AESATEeNIb-HOCTHOTO MOIX0a
K Ipolieccy o0y4eHusi, KOTOpbIi o0ecrieunBaeT:



MOCTpOeHHE 00pa3oBaTeNbHOrO TMpolecca ¢ y4eTOM HH-
JTUBUIYAIBHBIX ~ BO3PACTHBIX,  ICUXOJIOTMYECKUX,  (DU3HO-
JIOTHYECKUX OCOOCHHOCTEH U 310pOBbs 00YUarOIIUXCS;
(hopMHupoBaHUE TOTOBHOCTH OOYYAIOIMIUXCS K CAMOPA3BUTHIO U
HENPEPHIBHOMY 00pa30BaHUIO;

dbopMupoBaHHEe  aKTHBHOW  Y4eOHO-TIO3HABATEIHHOW  Hes-
TEITLHOCTH 00YUaIOIIUXCS;

(hopMHpOBaHUE TTO3UTUBHOTO OTHOIICHHS K TIO3HAHHIO HAYYHOM
KapTHHBI MHPA;

OCO3HAHHYIO  OpraHM3ali0  OO0y4YaloUIMMHUCS  CBOCH  nes-
TEIHHOCTH, a TAKKE aJICKBaTHOE €€ OIICHUBAHUE;

MOCTPOCHKE pa3BUBAIOIIEH 00pa3oBaTeNLHON cpellbl 00YUCHUSI.
Nzyuenue anreOpbl M HaYall MAaTEMAaTHYECKOTO aHAIN3a

HaIrpaBJICHO Ha JOCTHXKXCHUEC CIICAYIOIIUX LICJICH:

CHUCTEMHOE M OCO3HAaHHOE YCBOCHHE Kypca anreOpbl M Hadal
MaTEeMaTHYECKOI'0 aHAIN3a;

(dbopmupoBaHue MaTEeMaTHYECKOTO CTHJISL MBILICHUS,
BKJIFOYAIOIIETO B ceOs MHIYKIHIO M ACAYKIHMIO, 0000IIeHNe H
KOHKPETH3allMl0, aHalu3 W CHUHTE3, KIACCU(DUKALMIO U
cHCTEeMaTH3alHIo, abCTparnpoBaHUe 1 aHAJIOTHIO;

pa3BUTHE HHTEpeca OOYy4aloMMXCS K HW3YYCHHI0 anreOpsl U
Hayval MaTeMaTHYECKOTO aHAIIN3a;

WCTIONb30BaHME MaTeMaTHYeCKUX MOJIeNed JUIsl  pelieHus
MPUKIIAIHBIX 33]1a4, 33]]a4 U3 CMEXKHBIX TUCIUILINH;
npuoOpeTeHre OmbITa OCYIIECTBICHUsT y4eOHO-MCCIeI0Ba-
TENbCKOM, TPOEKTHOW ¥ WHPOPMAIMOHHO-TI03HABATEIBHOM
JeSITEIbHOCTHY;

pa3BUTHE UHIUBHUIYAIbHOCTH U TBOPYECKHX CIIOCOOHOCTEIA,
HanpaBJIEHHOE Ha IOATOTOBKY BBIITYCKHHUKOB K OCO3HAHHOMY
BbIOOpY npodeccun. YueOHbIN npeameT «Anredpa n Hadaaa
MaTEeMaTHYECKOTI0

aHaJM3a» BXOAUT B NepeueHb YUeOHBIX MPEIMETOB, 0053aTEIIbHBIX
JUIL M3y4YeHHs B cpenHei oOmeoOpa3oBaresnbHON mHiKoie. JlaHHas
mporpaMMa TpeaycMaTpuBaeT H3ydeHHe IpeaMera Ha 0a30BOM
YpOBHE.

[IporpamMma peanu3yeTr aBTOPCKUE UIEU Pa3BUBAIOILETO

oOyd4eHus anredpe U HavallaM MaTeMaTHYECKOTO aHalun3a,
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KOTOPOE JTOCTUTAETCS OCOOCHHOCTSIMH H3JI0KCHHUSI TEOPETHYECKOTO
MaTepuajga W CHCTEMOW yNpaKHCHWH Ha CpaBHCHHUE, aHaJW3,
BBIJICJICHUE TJIABHOTO, YCTAHOBIICHUE CBs3eH, KiacCUUKAIUIO,
000011IeHNE U CUCTEMATH3ALIIIO.

O6wan xapaKkrepucTmka Kypca

Conepxanue Kypca anreOpbl ¥ Haual MaTeMaTHUECKOTO aHaIu3a
B 10—11 «xmaccax mpeAcTaBIeHO B BHJIE CIEIYIOIINX
COJIepKaTEeNbHBIX  pa3/IelioB: «Yneaa " BeJTHYMHBD,
«BbIpaxkeHus», «YpPaBHEHUS H HEPABEHCTBA», «DYyHKIHUMNY,
«JJieMeHTbl MaTeMaTH4YeCKOro aHajau3a», «BeposiTHOCTH H
cratuctuka. PalGora c¢ paHHbIMH», «Auareépa uM Havazaa
MaTeMaTH4YeCKOro aHAJIN3a B MCTOPHYECKOM Pa3BUTHHY.

B paznene «HUucna v BeJIMUUHBI» PACIIAPSIETCS MOHATHE YHCTIA,
KOTOPOE CIY’KUT (YHIZaMEHTOM TMOKOro M MOIIHOIO ammapara,
HCIIOJIB3YEMOTO B PEIIEHHH MAaTeMaTHYECKHX 33ad M B PEIICHUH
33a4 CMEKHBIX JUCHMIUIMH. Marepuan JaHHOTO —paszaena
3aBepIIaeT  COJAEPKATENIBHYIO  JIMHUIO  IIKOJBHOTO  Kypca
MaTeMaTHKU «Uueaa v BeTHYMHbD.

OcobGenHocThio pazznena «BblpaxkeHus,» sBisgeTcs TO, 4YTO
MaTepuai M3ydaeTcss B pasHbIX TeMax Kypca: «llokazarenbHas u
norapupmudeckas QyHKIUn», «TpuroHOMEeTpuuecKre (YHKIIHUY,
«Crenennass  Qynkuusi». [lpy  w3ydyeHmn  3TOrOo  pasjena
dbopmupyeTcst  TpeACTaBIEHHE O  NPUKIATHOM  3HAYCHUH
MaTeMaTHKH, O TIEpPBOHAYAIBHBIX MPHHININAX BBYUCINTEIBHON
MaTeMaTHKH. B 3a1aun u3ydeHus paszena BXOAUT Pa3BUTHE YMEHHUS
pelaTh 3aJaud palroHaJIbHBIMA METOIaMH, BHOCUTh HEOOXOANMBIE
KOPPEKTUBBI B XO/IE PEIICHUS 3a1a4u.

OcoOeHHOCTBIO pazfenia «YpPaBHEHMs] M HEPaBEHCTBA» SB-
JeTCs TO, YTO MaTepual HW3ydaeTcs B Pa3HbIX TeMmax Kypca:
«IlokazarenpHass u Jjorapupmudeckas GyHKIuM», «Tpuro-
HOMeTpuieckue QyHKium», «CrerneHHas (yHKuus». Matepuan
JAHHOTO pa3fesna HOCUT NPHUKIAIHONW XapakTep W YYHUTHIBAeT
B3aUMOCBSI3b CUCTEMbI HAyUHBIX 3HAHUM U Me-110



TOJAa TMO3HAHMS — MATEMaTUYECKOrO MOJCIUPOBAHUS, Mpe-
CTaBJIAET IIUPOKNE BO3ZMOKHOCTH JUIsl Pa3BUTHS aITOPUTMHUYECKOTO
MBIIUICHHS, 00SCTICUUBACT OMBIT MPOJTYKTUBHON JCATEIBHOCTH IS
Pa3BUTHS MOTUBAIH K OOYYECHHIO U UHTEJUICKTA.

Pazgen « @yHKOMU» pacurupsieT KpyT dJIEMEHTApHBIX (DYHKITHH,
M3Y4eHHBIX B Kypce anreOpbl 7—9 KiaccoB, a TakKe METOIIOB WX
nccienoBannsd. llenmpio W3ydeHWs JaHHOTO pasjena  SBISETCS
(hopMupoBaHHE YMEHHS COOTHOCHTH pEaIbHBIE 3aBHUCHMOCTH W3
OKpY>KafoIIeH KU3HU ¥ U3 CMEXHBIX TUCIUIUIAH C AJIeMEHTapHBIMH
(YHKIUSIME, UCTIOJIB30BaTh (DYHKIIMOHATIBHBIC TPEACTABICHUS IS
pemenns 3aaa4. COOTBETCTBYIOUIMI MaTepuan CIOCOOCTBYET pas-
BUTHIO CaMOCTOATEIBHOCTM B OpraHM3allMd M IPOBEICHHUH
HCCIIC/IOBAaHNH, BOOOpaKEHHMSI M  TBOPUYECKUX  CIIOCOOHOCTEH
yYaruxcsl.

Martepuan pazaena «JJeMeHThl MATEMaTHYeCKOr0 aHAJIN3a»,
BKITFOUAIOMMA B ce0si Tembl «lIpoms3BogHas M €€ mMpUMEeHEHHE» H
«MHTETpANn W ero mpuMeHeHHe», (PpOopMHpyeT TpelcTaBiIeHHS 00
o0mMX wuAeIX ¥ MeToJaX MaTeMaTHdeckoro aHamm3a. Llempb
WM3yYeHHUsl pa3ienia — MpUMEHEHHE armapara MaTeMaTHYeCKOTro
aHalM3a /ISl PEIIeHUs] MaTeMaTHYeCKUX M MPAaKTHUECKUX 3ajad, a
TaKKe IS TOKA3aTeNbCTBA Psijia TEOPEM MAaTEeMaTHIECKOTO aHAIH3a
U TEOMETPHH.

Conepxanue paznena «BepositHocTh u cTaTucTHka. Padora ¢
JaHHBIMM) PACKpBIBAET MPHUKIATHOE M TPAKTUYECKOE 3HAUYECHHE
MaTeMaTHKH B COBPEMEHHOM Mupe. Marepuain JaHHOTO pasjerna

Croco0CcTByeT (hopMHUPOBAHUIO YMEHUS BOCIIPUHHUMATb,
MPEACTaBISITh M KPUTUYECKH aHAJIU3UPOBaTh HHGOPMAIHIO,
MPEICTABICHHYIO B Ppa3IMYHBIX hopmax, ITOHUMAaHUIO

BEPOSITHOCTHOTO XapaKTepa PeabHbIX 3aBUCUMOCTEM.

Pazgen «Auaredpa m Hayajla MaTeMaTHYeCKOI0 AHAJIM3a B
HCTOPHYECKOM Pa3BUTHM» T03BOJsIET c(OpMUpOBAaTH Mpel-
CTaBJICHHE O KYJbTYPHBIX U MCTOPHUYECKUX (PAKTOpax CTaHOBICHHS
MaTeMaTHKHM KaK HayKH, O IEHHOCTH MaTEeMaTHYECKUX 3HAHUH U UX
MIPUMEHCHHUHU B COBPEMCHHOM MHUPE, O CBA3M HAYYHOI'O 3HAHHA U
IEHHOCTHBIX YCTAHOBOK.
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JInyHoCTHbIE, MeTanpeamMeTHbIe

¥ NpegMeTHbIe pe3ynbTaTbl OCBOEHUsI COAepKaHuUs Kypca

anre6pb| 1 Ha4van maTtemMaTn4ecKoro aHanumsa

Nzydenne anreOpsl W Hadaja MaTeMaTHYECKOTO aHalW3a IIo

MAHHOM IporpaMMe CIOCOOCTBYET (DOPMHUPOBAHHIO Yy YUAITHXCS
JIMYHOCTHBIX, MeTanpeIMeTHbIX W TPeIMeTHbIX Pe3yJbTATOB
0OyYeHHS, COOTBETCTBYIOIIMX  TpeOoBaHusM  DemepaabHOTO
rOCYJJapCTBEHHOT'O 00pa30BaTELHOTO CTAaHIAPTa CPETHErO O0IIEero
00pazoBaHMs.

1)

2)

3)

4)

5)

6)

JInyHOCTHBIE Pe3yJbTaThI:

BOCIIUTAHUE  POCCHUMCKOM  TIPaXJAHCKOM  WJEHTUYHOCTHU:
naTpuoTusMa, yBaxkeHHss K OteyecTBy, OCO3HaHHE BKJIaja
OTEYECTBCHHBIX YUEHBIX B PA3BUTHE MUPOBOH HAYKH;
(dbopMHpOBaHHE  MHPOBO33PEHHS, COOTBETCTBYIOILIEIO  CO-
BPEMEHHOMY YPOBHIO pa3BUTHsS HAayKH U  OOIIECTBEHHOH
MIPAKTUKY;

OTBETCTBEHHOE OTHOILICHWE K OOY4YEeHHIO, TOTOBHOCTb H
CIIOCOOHOCTh K CaMOpa3BUTHIO W CaMOOOpa3oBaHUIO Ha
OPOTSDKEHUHM BCEW  JKM3HU; CO3HATEIbHOE OTHOLICHHE K
HENPEPhIBHOMY  OOpa30BaHUIO KAaK  YCIOBHUIO  YCHCLIHOM
npodeccnoHanbHON U 0OLIECTBEHHOM A€ TEIbHOCTH;
OCO3HAHHBIN BBIOOP OyayIIeH MPOoheCCHOHAIBHON IEATEIIbHOCTH
Ha ©0a3e OpHEHTHPOBKM B Mupe mnpodeccuii u  mpo-
(deccHOHANBHBIX  TPENNOYTEHH; OTHOImeHne K mpodec-
CHOHAIILHON JICSTEIBHOCTH KaK K BO3MOYKHOCTH YYacTHsl B
pelleHHH JIMYHBIX, OOINECTBEHHBIX, TOCYJIAPCTBEHHBIX W
OOIIIEHAIIMOHATBHBIX MPOOIeM; (POPMUPOBAHUE YBAKUTEIHLHOTO
OTHOUICHUS! K TPYZAY, Pa3BUTHE OIBITA YYacCTHs B COLUAIBHO
3HAYNMOM TPY/IE;

YMEHHE KOHTPOJIHMPOBATh, OLIEHUBATh M aHAJIM3UPOBATH MPOLECC
U pe3yJbTaT y4eOHOH U MaTeMaTHYeCKOH IesTeIbHOCTH;

yYMEHHE yNpaBIsiTh CBOCH MO3HABATEIbHOMN JESITENbHOCTHIO;
yMEHHE B3aUMOACWCTBOBATH C OJHOKJIACCHUKAMHM, JETbMHU
MJIQJIIIETO BO3pacTa W B3POCIBIMA B 0O0pa3oBaTEebHOH, 00-
IIECTBEHHO TIOJIE3HOW, y4eOHO-HCCIeN0BaTeNbCKOM, MPOEKTHOM
U JIPYTHX BUJAX JESTEIHHOCTH;
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8)

1)

2)

3)

4)

5)

6)

7)

8)

9

KPUTUYIHOCTDH MBIIJICHU A, HWHUIMaTHBa, Haxoa4YHuBOCTb,
AKTUBHOCTD IIPH PCHICHUU MATEMATUYCCKUX 3aj/1ay.

MeTanpeaMeTHble pe3yJabTAaThI:

YMEHHE CaMOCTOSITENILHO ONPEAEIATh eI CBOEH AESTEeIbHOCTH,
CTaBUTH U (OPMYITHPOBATE I ce0s1 HOBBIC 3a/1a4uH B yueoe;
YMEHHE COOTHOCHUTh CBOM JIEHCTBHS C IUIAHHUPYEMBIMHU
pe3ynbTaTaMu, OCYIIECTBIISATE KOHTPOIb CBOCH NEATEIHHOCTH B
mporiecce  JOCTIXKEHUS  pe3ynbTaTa, OIpPeNeisiTh CIIOCOOBI
NEHCTBUH B paMKax IPEmIOKCHHBIX YCIOBHH W TpeOOBaHHA,
KOPPEeKTHPOBaTh CBOM  JEHCTBHA B  COOTBETCTBHH  C
HU3MEHSIOLIENCS CUTYalUEN;

YMEHHE CaMOCTOSITEIHHO MPHUHUMATh PEIICHHUS, MPOBOJUTH
aHaJIM3 CBOEH JESATENbHOCTH, MPUMEHSTh DPA3IUYHBIE METObI
TIO3HAHUS;

BaJlcHHEe HaBBIKAMH [O3HABATEIbHOH, yueOHO-HCCIenoBa-
TEJIbCKON U MPOEKTHOMW JIEATEIIbHOCTH;

(hopMupoBaHHE TIOHATHHHOTO ammapara, YMEHHUS CO3/1aBaTh
0000IIIeHNsI, YCTaHABINBATH AHAJIOTHH, KIACCH(PHUITUPOBATD,
CaMOCTOSITETTHHO  BBIOWpAaTh OCHOBAHHWS M KPUTEPUU IS
KJTacCH(PUKAITNT;

YMEHHE YCTaHaBIMBaTh MPHYUHHO-CIICJCTBEHHbIE  CBS3H,
CTPOUTh JIOTUYECKOE pacCyXIeHHe, yMO3aKiIroueHue (WH-
JTYKTUBHOE, IETYKTUBHOE U 110 AaHAJIOTHH) U JeNIaTh BEIBOIBL;
(hopMUpOBaHHE KOMIIETEHTHOCTH B OO0JIACTH HCIIOJIb30BaHUS
“H(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOT U

yYMEHHE BHJETh MaTeMaTHYeCKyI0 3a/jady B KOHTEKCTE IIpo-
OJIEMHOW CHUTyalldd B JAPYTUX JUCIUIUIMHAX, B OKPYXarolleH
JKU3HU,

YMEHHE CaMOCTOSITENIFHO OCYIIECTBISTh MOWCK B PAa3IMYHBIX
HMCTOYHHKAX, otoop, aHam3, CUCTEMAaTH3aIHIO "
KJIACCU(UKAIUIO HHPOPMAIK, HEOOXOIUMOW IS PEIIeHUS
MaTEeMaTHYECKUX MpOoOJIeM, TPEACTaBIATh €€ B TOHATHOW
(dopMe; TpUHMMATH pEIICHHE B YCIOBUAX HETOTHOW WIH
M30BITOYHOM, TOYHOW WM BEPOSTHOCTHOH WH(OpPMAIIHH;
KPUTUYECKH OLIEHUBATh U HHTEPIIPETUPO-113



BaTb I/IH(l)OpMaLII/IIO, MOJIy4acMyro U3 pa3IMIHbIX HCTOYHUKOB;

10) YMCHUC HCIIOJIB30BATh MATCMATHYCCKHUC CPCACTBA HAITIAAHOCTHU

(rpaduku, TAOMUIBI, CXEMBl W Jp.) JUIS WDIFOCTPAldH,
MHTEPIPETAINHN, APTYMEHTALIH;

11) ymeHue BBIIBUTaTh THUIOTE3bI IPU PEIICHHH 33a4H, TOHUMATh

HEO0OXOMMOCTh FX TIPOBEPKH;

12) moHMMaHWE CYNIHOCTH AJITOPUTMHUYECKUX TMPEINHCAHUN |

1)

2)

3)

4)

5)

6)

7)

YMEHHE JeHCTBOBaTh B COOTBETCTBHHM C MPEIIOKECHHBIM
ANTOPUTMOM.

I[IpeaMeTHbIE pe3yabTATHI:

OCO3HAaHUEC 3HA4YCHUsA MaTEMAaTUKHU B HOBCGI{HCBHOI\/’I KU3HU
YeJI0BeKa;

MpeJcTaBJIeHue O MaTeMaTH4YecKOl Hayke Kak cdepe Ma-
TEMaTHUYECKON JIeATeNbHOCTH, 00 3Tamax e€ pa3BuUTHs, O e
SHAYUMOCTHU [JIA pa3BUTHA HUBUIIN3AIUHN

YMCHUC OIIUChIBATL ABJICHUA pC€ajlbHOI0O MHUpa Ha MaTe-
MaTH4YeCKOM  S3BIKE; TIPEACTABICHHE O MaTeMaTHYECKUX
MOHATHAX W MaTeMAaTHYeCKMX MOJETSAX Kak O BaKHEHUIem
WHCTPYMEHTAPHH, MTO3BOJISIONIEM OMUCHIBATH U U3ydaTh pas3HbIC
MIPOIIECCHI U SIBIICHUS;

MpeJICTaBIeHne 00 OCHOBHBIX NOHATHAX, HAEIX M METOlax
anredpbl 1 MATEMaTHIECKOTO aHAJN3a;

MPEACTaBICHUE O TIpoIleccax W SBICHUSAX, HMEIOIINUX Be-
POSITHOCTHBIN XapaKTep, 0 CTATUCTUUECKUX 3aKOHOMEPHOCTSIX B
pCajibHOM MHUPE, 00 OCHOBHBIX MOHSTHIX BHeMeHTapHOI‘/,I TCOpUHU
BepOHTHOCTef/'I; YMCHHUE HaxOJUTb W OLCHUBATH BCPOATHOCTH
HACTYIUICHHSI COOBITHH B MPOCTEUIINX MPAKTHIECKUX CUTYAIHIX
1 OCHOBHbLIC XapaKTCPUCTUKHN CﬂyqaﬁHBIX BCJINYHH,

BIIQJICHWE METOJaMH J[0Ka3aTeNbCTB U alTOPUTMaMHU pEIICHHS,
yMEHHEe WX  NPUMEHSTh,  TPOBOJUTH  JOKa3aTeIbHbBIE
paccyXIeHus B XOJIe PEIIeHHS 33/1aY;

MPAKTUYECKU 3HAYUMBbIE MATEMATHUYECKUE YMEHHUS U HaBBIKH,
CIIOCOOHOCTh WX TNMPUMEHEHHUS K PEIICHUI0 MATeMaTUYECKUX H
HEMAaTeMaTUYECKUX 3aJ1ay, MPEeANoIaraiiue yMeHue:
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* BBINOJHATH BBIUUCICHUS C JICUCTBUTCIBHBIMH W KOM-
IJICKCHBIMU YHCIIAMU;

* pemaTh palMOHAIBHBIC, HPPAINUOHAIILHBIC, MOKa3aTebHbIC,
CTeTICHHbIE W  TPUTOHOMETPHYECKHE  ypaB  -HEHHS,
HEPaBEHCTBA, CHCTEMBI YPAaBHEHHUH U HEPABEHCTB;

* pemath TEKCTOBBIC 3adaud apu(PMETHISCKHUM CIIOCOO0M, ¢
MTOMOMIBIO COCTABIICHUSI W PEIICHUS YPaBHEHUH, CHUCTEM
YpaBHEHUH U HEPABEHCTB;

* WCHOJNB30BaTh  anreOpamdecKuii  SI3BIK AT ONMHUCAHUSA
MPEIMETOB OKPYXKAIOIIEr0o MHpa W CO3JaHUS COOTBET-
CTBYIOIIUX MAaTEMaTHYECKUX MOJICIICH;

* BBINOJIHATH TOXKJCCTBCHHBIC MMPEOOPa30BaHUs PAIIMOHAIBHBIX,
UppanuoHaJIbHbIX, IIOKa3aTCJIbHBIX, CTCIICHHBIX,
TPUTOHOMETPUYECKUX BBIPAKEHUI;

¢ BBIIIOJIHATH OIICpaAllui HaJ MHOXECTBAMU,

* wccrefoBaTh (YYHKIIUH C TIOMOIIBIO ITPOU3BOAHON U CTPOHTH
HX TpaduKy;

* BBIUMCIATH IDIOHmANd (UTYP W OOBEMBI TEl C TMOMOIIBIO
OTPENICIIEHHOTO UHTETPaa;

* TIPOBOJUTH BBIYMCICHHUS CTATUCTHYECKUX XaPAKTEPHUCTHK,
BBITIONHATH MTPHOIKEHHBIE BEIYUCIICHUS;

* pemaTh KOMOMHATOPHBIC 33]1a4H;

8) BmajieHNe HABBIKAMU WCTOJIB30BAHUS KOMITBIOTEPHBIX

IIPOrpaMM IIPHU PELICHUU MATEMAaTUUECKUX 3a1a4.

MecrTo Kypca anre6pbl
M Havyan mateMaTU4ecKoro aHanumsa
B 6a3McCHOM y4eOHOM nraHe

B 6asucHoM ydyeOHOM (0Opa3oBaTelbHOM) TUIAHE Ha H3y4YEHHE
anreOpel ¥ Hayay mMareMaThueckoro aHammsa B 10— 11 kimaccax
OCHOBHOW IITKOJIBI OTBEACHO 3 Y4eOHBIX 4aca B HEJEN0 B TCUCHHE
KaXI0ro Toa oOydeHus. Y4ueOHOe BpeMsl YBEJIUYECHO JI0 4 4acoB B
HEJIEITIO 33 CUET BApUATUBHOW YacTU 0A3UCHOTO Y4eOHOTO IJIaHa.
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I'InaHMpyeMble pe3ynbTaTbl O6y‘-IEHVI$I
anre6pe N HaYanam MmatemMmatTnu4eCcKoro aHanumsa

Yucna v BenUYuHbI

BbinyckHUK HAYYHUTCS:

* ONepUpOBaTh MOHATHEM «paJHdaHHas Mepa YIia», BBINOJIHATH
npeoOpa3oBaHus paglaHHONW Mephbl B TPaLyCHYIO U TpalyCHOU
Mepbl B paJaHHYIo;

* ONEepUPOBaTH IMOHITHEM «KOMILJIEKCHOE YHCIJIO», BBIMOIHSITH
apupMeTHIECKHE ONepalii ¢ KOMIUICKCHBIMH YHCIIaMU;

* u300pakaTh KOMIUICKCHbBIE YMCJIA HA KOMILJIEKCHOH IJIOCKOCTH,
HaXOIUTh KOMIUICKCHYIO KOOPAMHATY YUCIIA.

BbIMyCKHUK NMOJTYYUT BO3MOKHOCTD:
* HCIOJIB30BaTh PA3JIMYHBIE MEPBI U3MEPEHHS YIJIOB MIPY PEIIEHUN
FEOMETPHUYECKHUX 3aJ]ad, a TAKXKE 3a/1a4 U3 CMEXKHBIX TUCLMIIINH;
* IPUMEHATh KOMIUIEKCHBIC YHCIa ISl PeIIeHHs] aJlreOpandecKux
YPaBHEHUIA.

BbipaxeHus

BpInyckHUK HAy4YHTCS:

¢ OICpUpOBATH TMOHATHAMHU KOPHA n-u CTCIICHU, CTCIICHU C
palMoOHAIbHBIM [OKa3aTeleM, CTENEeHH C JICHCTBUTEILHBIM
rokasareJem, Jiorapudma;

* TPUMCHATH TMOHATUA KOPHMA n-u CTCIICHU, CTCEIICHU C pa-
ITHUOHAJIBbHBIM IIO0Ka3aTeJIEM, CTCIICHU C I[eﬁCTBHTeJ'IBHLIM
rokasarejieM, JiorapuMa u UX CBOMCTBA B BBIYMCICHUIX U IPH
pELICHUH 33/1a4;

* BBIOJIHATH TOXIECTBEHHBIC NPEOOpa3OBaHUS  BBIPAKEHHI,
COZIepXKalIUX KOPEHb 71-i CTEIEHH, CTEICHU C palrdOHAIbHBIM
MoKazaTejeM, CTENeHH C JICHCTBUTENBHBIM IIOKa3aTelieM,
norapudm;
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* ONCPUPOBATH MOHATUSMU: KOCHUHYC, CUHYC, TAHT€HC, KOTAHTCHC
yria TMOBOPOTa, ApPKKOCHUHYC, AapKCHUHYC, apKTaHTEeHC U
APKKOTaHT€HC;

* BBIONHATH TOXKIECTBEHHBIE MPEOOpPa3OBaHUSI TPUTOHOME-
TPUYECKUX BbIPOKCHUH.

BbInycKHUK NOJYYUT BO3MOKHOCTD:

* BBINOJHATH MHOTONIATOBBIE  MPEOOPa30BaHHS  BBIPAKCHHH,
TIPUMEHSIS ITUPOKHI HA0Op CITOCOOOB M IPUEMOB;

* MPHUMEHATH TOXKJICCTBCHHBIC TPEOOPA30BAHUSI BBIPAKECHUH st
peleHus 3aj1a4y U3 Pa3InUHbIX Pa3/ieiioB Kypca.

B VpaBHeva n HepaBeHCTBaA

BeinmyckHuk HAy4YnTCS:

* pemiath MppalUOHAIbHBIC, TPUTOHOMETPHUYECKHE, II0Ka3a-
TEJIbHBIC M JIOTapu()MUUECKUE YpPAaBHEHHS, HEPABEHCTBA M HX
CHCTEMBI;

* pemarh anreOpanyueckhe YpaBHEHHsT HA MHOMECTBE KOM-
TJIEKCHBIX YHCETT;

* [OHMMAaTh ypaBHEHHE KaK BaXXHEHIIyI0 MaTeMaTHYeCKyIo
MOJIETb JJISl ONHCAHUS M M3Y4YeHMs Pa3HOOOpPa3HBIX peallbHbIX
CUTyallii, pemarb TEKCTOBblE 3aJaud  alreOpanyecKuMm
METOZIOM;

* NPUMEHATh TpaHUyuecKHe IPEACTABICHUS Il HCCIEeIOBaHUS
YpaBHEHUH.

BbIMyCKHUK MOJTYYUT BO3MOKHOCTD:

* OBJIAJETh IPUEMAMH PELICHHS YPaBHEHUI, HEPABEHCTB U CHCTEM
YpaBHEHUH; TNPUMEHATh anmnapar ypaBHEHUM U1 pELIeHHS
pa3HOOOpa3HbIX 3a/ad4 M3 MaTeMaTHUKH, CMEKHBIX NPEIMETOB,
MIPAKTHKHY;

* IPUMEHATh TpauuecKhe MPeACTaBICHUS Uil HCCIEIOBAHUS
YpaBHEHUH, HEPAaBEHCTB, CHUCTEM YpPABHEHWH, COJEpKalluxX
rapamMeTpsbl.



PyHKUMU

BpInycKHUK HAYyYMTCs:

MOHUMATh W HWCIONb30BaTh (PYHKIHOHAIbHBIC MOHSITHS, S3BIK
(TepMHHBI, CHMBOJIMYECKHE 0003HAYCHUS);

BBHIMOJIHATh TOCTPOGHUE TpaQHUKOB (QYHKIHA C TMOMOIIBIO
TreOMETPHUYECKHUX MPEOOpa30BaHMIA;

BBITIOJIHSITH NOCTPOCHUE TPaUKOB BUA Y = cTe-
MEHHBIX,  TPUTOHOMETPHUYECKUX, OOpaTHBIX  TPHUTOHOME-
TPUYECKHX, TOKA3ATENBHBIX U Torapu(pMuuecKux (HyHKITHH;
HCCIIEA0BATh CBOWCTBA (DYHKIIHIA;

MMOHUMATh (DYHKITUIO KaK BAXKHEHUIITYI0O MAaTEMAaTHIECKYIO MOJIEIb
JUTST OTIMCaHUS TPOIECCOB M SBICHUW OKPYXKAIOMIETO MUpA,
MPUMEHATh  (QYHKIIMOHANBHBIM  S3BIK  JUIS  ONHCAaHUA U
HCCIIEeIOBaHUS 3aBHCHMOCTEN MEX]TY (uznuecKuMu
BEINYHNHaAMU.

BbInyCKHUK MOJYYUT BO3MOKHOCTh:

MIPOBOIUTH HCCIIEOBAaHUS, CBA3aHHbIE C H3yYEHHEM CBOMCTB
(GyHKIUH, B TOM YHUCIIE C UCTIONB30BAHUEM KOMITBIOTEPA;
WCTIONB30BaTh (DYHKIIMOHAIBHBIE TPEICTAaBICHUS W CBOWCTBa
(GyHKIMA 1S pemeHus 3a7ad U3 paslIUdHbIX pas3felioB Kypca
MaTeMAaTHKH.

OnemMeHTbl MaTeMaTUYeCKOro aHanmsa

BbinyckHUK HAYYHTCS:

MMOHUMATh TEPMHUHOJIOTHIO U CHMBOITUKY, CBSI3aHHYIO C TI0-
HATUSIMH TIPOU3BOIHOMN, IEpBOOOPA3HON M MHTETpaa;

penrath HepaBeHCTBAa METOIOM MHTEPBAJIOB;

BBIYHCIISATH IPOU3BOHYIO U TIEPBOOOPa3HYIO (DYHKIIHH;
WCTIONB30BaTh MPOU3BOJHYIO JUJIsl HCCIIEIOBAHUS M TOCTPOCHUS
rpa¢ukoB (GyHKINH;



MIOHMMAaTh TE€OMETPUUYECKUH CMBICI MPOMU3BOJHOW M  oOIpe-
JIeIEHHOI0 UHTErPaJIa;
BBIYUCIIATH OIPENEIEHHBIA HHTErpall.

BhINyCKHUK MOJTYYUT BO3MOKHOCTh:

chopMHupoBaTh IIpeACTaBICHUE O TIpeAeie (PYHKIIUA B TOUKE;
chopMHPOBATh MPECTABICHUE O MPUMEHEHHN T€OMETPUICCKOTO
CMbICIIa TIPOW3BOJHOW M HHTETpalla B Kypce MaTeMaTHKH, B
CMEKHBIX JMCIUTLTHHAX;

chopMUpOBaTh U YTIYOUTh 3HAHUS 00 MHTETpaJe.

BepOﬂTHOCTb N CTaTUCTUKA.

Pa6ota ¢ gaHHbIMU

BbInmycKHUK HAYYUTCSI:

penaTh KOMOMHATOPHBIC 3a/1a4M Ha HAXOXKJICHUE KOJMYECTBA
00BEKTOB MJIM KOMOMHALIHIA;

IpUMEHATEH hopMyTy omHOoMa HproToHa m1st ipeoOpa3oBaHms
BBIpaYKEHUH;

HCTIONIF30BaTh METOJI MATEMAaTUIECKOW WHIYKITUH IS J10-
Ka3aTeIbCTBA TEOPEM U PEIIeHUs 3a/1a4;

WCIIONIb30BATh CIIOCOOBI TIPECTABIICHHS U aHAJIN3a CTaTH-
CTUYCCKHX JAaHHBIX;

BBITIOJIHATE OII€palivy HAQ COGBITI/ISIMI/I " BEPOATHOCTIAMMU.

BBINYCKHUK IOJYYUT BO3MOKHOCTh:

Hay4YUTHCS CIIEIUATBHBIM MPUEMaM pelIeHHs] KOMOMHATOPHBIX
3a1a4;

XapaKTepU30BaTh MPOLECCHI U ABICHHS, UMEIOIINE BEPO-
SITHOCTHBIM XapakTep.



CopepxxaHue Kypca

Yucna v BennyuHbI

Pamnannas mepa yrma. CBs3b paawmaHHOW Mephl yria ¢ rpa-
JTyCHOM Mepoil.

Pacminpenue moHATUS 4ucHa: HaTypajbHble, LENble, pa-
LMOHAJIbHBIE, [JeHCTBUTENbHBIE, KOMIUIEKCHbIE uMciaa. Kowm-
IUIEKCHBIE 4YWCIa W HMX TeOMeTpUYecKas HHTepIpeTaius.
ConpsukéHHBIE KOMILUIEKCHBIE uncina. JleficTBUTENbHAS U MHUMAS
4acTH, MOJYJb M apryMEHT KOMIUIEKCHOTO yHcia. Anredpanyeckast
W TpPUTOHOMETpUYEcKas (OPMBI 3alUCH KOMIUIEKCHBIX YHCell.
ApudmeTnyeckue  omepauM ¢ KOMIUICKCHBIMH — YHCJIaMHU.
HarypanbHas crenenp koMiuiekcHoro uucia. @opmyna Myaspa.

BbipaxeHusi

Kopenb n-ui cremenu. ApudmeTnueckuii KOpeHb 7-i CTETEHHU.
CaoiicTBa KOpHS n-Ui cremeHu. ToxIecTBeHHbIE MPeoOpa3oBaHMs
BBIPQKEHHUH, COAEpXKAIUX KOPHU H-ii CTENEeHH. DBrlHeceHue
MHOKHTEJNS U3-TI0J 3HaKa KOpHs. BHeceHHe MHOXKHTENS MO 3HaK
KOpHSL.

Crenenp ¢ palMoOHaJIBHBIM IMOKa3aTesneM. CBOMCTBAa CTENEHH C
palMoOHAJIbHBIM MOKa3aresieM. ToXIeCTBEHHBbIE NPeoOpa30oBaHuUs
BBIPAKEHHM, COJIEPKAIINUX CTENEHH C PAlMOHAILHBIM ITOKa3aTelleM.

Kocunyc, cunyc, TaHreHc, KOTaHreHe yria moBopoTa. OCHOBHbIE
COOTHOUIEHHS MEXAYy KOCHHYCOM, CHHYCOM, TaHT€HCOM |
KOTaHTE€HCOM OJHOTO M TOTO e apryMmeHTa. DopMyibl cioKeHus.
®opmynbl  npuBeaeHus. DopMynbl  ABOMHOTO U IOJIOBUHHOTO
yrioB. DPopMyabl CyMMBI M Pa3HOCTH CHHYCOB (KOCHHYCOB).
dopmysl npeoOpa3oBaHus MIPOU3BEICHUS B CyMMYy.
ToxnecTBeHHbIE NpeoOpa3oBaHUsl  BBIPAKEHUH, COJEPKALIMX
KOCHHYCBI, CHHYCBI, TAHT€HCBI U KOTAHT'€HCBI.



ApKKOCHHYC, apKCHUHYC, apKTaHTeHC, apkkoTtaHreHc. [Ipocrefimme
CBOMCTBa apKKOCHHYCa, apKCUHYCa, apKTaHreHca, apKKOTaHTeHCA.

CrenieHb ¢ JCHCTBUTEIILHBIM TIOKa3aTesieM. CBOWCTBA CTEIIEHH C
JICHCTBUTEIBHBIM IOKa3aTeieM. T O0XIECTBCHHBIC MPEeoOpa3oBaHuUs
BBIDOKCHUH,  COJEp)KAIIUX  CTEMEeHW C  JICHCTBUTEIHHBIM
rokazareem.

Jlorapudm. CsoiictBa norapudmoB. ToxKnecTBEHHBIE TIpe-
00pazoBaHUs BRIPAKCHHM, COACPKAIINX JIOTapH(PMEL.

YpaBHeHUs1 U HepaBeHCTBaA

OOGiactp ompenencHUss ypaBHeHHsS (HepaBeHCTBa). PaBHO-
CWIbHBIC ypaBHEHHs (HEpaBeHCTBa). PaBHOCWIBHBIE TIPEoO-
pazoBaHUs ypaBHeHHWH (HEpPaBEHCTB). YpaBHEHHUE-CIEICTBUE
(mepaBeHcTBO-ceACTBHUE). [TocTOpOoHHME KOPHHU.

UppanmonanpHple ypaBHeHUs (HepaBeHCTBa). Mertox pas-
HOCWJIBHBIX TPEe0oOpa3oBaHWi JJsl PEIICHHs HPPaAHOHATBHBIX
ypaBHEHU# (HEepaBeHCTB). MeTOJ CIEACTBHIA JUIsI  pPEUICHHS
HppalrOHaTbHBIX YPAaBHEHUH.

Tpuronomerpuueckne ypaBHEeHUs (HepaBeHCTBa). OCHOBHBIE
TPUTOHOMETPUYECKUE YpaBHEHMs (HEPaBEHCTBA) M METOJbI MX
pemieHus. TpUTOHOMETPUYECKHE YPaBHEHHS, CBOJSAIIMECS K
anredbpandeckuM. OJHOPOJHBIE YpaBHEHUS IIEPBOM W BTOPOWM
cTernieHeld. PeleHne TPUTOHOMETPUYECKMX YPaBHEHHH METOJIOM
Pa3IOXKEHHSI HA MHOKHTEJIH.

[lokazarenbHble ypaBHeHHsS (HEpaBeHCTBa). PaBHOcHIbHBIC
mpeoOpa3oBaHUsl  IMOKAa3aTeNbHBIX  YpaBHEHWH  (HEPaBEHCTB).
[lokazarenbHble  ypaBHeHHS (HEpaBEHCTBA), CBOJAIIMECT K
anre0pandaecKm.

Jlorapudmudeckue ypaBHeHUs (HepaBeHCTBa). PaBHOCHIIbHBIC
mpeoOpa3oBaHus JIOTapu(PMHUUECKUX ypaBHEHUH (HEpPABEHCTB).
Jlorapudmuyeckne ypaBHEHHUS (HEPAaBEHCTBA), CBOISIIMECST K
anre0pamdIecKm.

Pemenne anreGpanyeckux ypaBHEHHI Ha MHOXECTBE KOM-
IIeKCcHbIX yrcen. OCHOBHAs Teopema anreOpsbl.



PyHKUMUMU

HaubGonpmee v HanMeHnslee 3HadeHUs (yHKIuu. YETHBIE H
Heu€taele ¢yHKIuA. CBoiicTBa TpadUKoB UYETHOW M HEUETHOU
(hyHKIHIA.

[Moctpoenne rpadukoB GyHKIHUNA C TOMOILIBIO TEOMETPUIECKUX
npeoOpa3oBaHmii (MapaieIbHBIX IEPEHOCOB, CHKATHIA, PACTSHKCHUH,
CUMMETpPHi).

O6patumble QyHkiouu. CBs3p  BoO3pacTaHUsi W yOBIBAaHHSA
¢yHkunu ¢ e€ oOpaTUMOCThiO. B3ammuo oOpaTHblE (QyHKIHU.
CoiicTBa rpa)MKOB B3aUMHO OOPATHBIX (QYHKIHA.

Cremennass ynkmusa. CreneHHas GYHKINAS € HATypaIbHBIM
(mempiM)  mokazarermeM. CBoOWMCTBa  CTENMEHHON  (YHKIHH — C
HaTypadbHBIM (TICJTBIM) TTOKa3aTelleM. ['paduk cTermeHHon QyHKITHH
C HaTypaJbHBIM (IIETBIM) ITOKA3ATEIIEM.

OyHKIUA y = W
. BzammooOpatHOCTE hyHKITHI y = Vxu crenennoii (byHKIHH ¢

HaTypaJIbHbIM IoKa3aTesieM. CBoicTBa (YyHKIUH y = Vx ues rpaduk.

[epuomnueckue ¢ynkuun. I[leprox neproandeckoir (GYHKINU.
I'maBueIit nepuon. CeolicTBa rpaduka nepuoauueckoi GpyHKIHH.

Tpuronomerpuyeckne (yHKIMU: KOCHHYC, CHHYC, TaHTEHC,
KOTaHIeHC. 3HAKW 3HAYEHWH TPUTOHOMETPUYECKUX  (PYHKIIHH.
YérHocTh M HEYETHOCTb  TPUTOHOMETPHYECKHX  (DYHKIUH.
ITepuonnunocTh TPUTOHOMETPUYECKHUX (byHKIUH. CaoiicTBa
TpUrOHOMEeTpuYecKuX ¢yHKuui. ['padukn TPUrOHOMETPUUECKUX
(hyHKIHA.

OO6patnble TpuroHomerpudeckue ¢(yHkuuu. CBoiicTBa OOpaTHBIX
TPUTOHOMETPUYECKUX QYHKUMI U UX TpaduKH.

[lokazarenbHas (yHkuus. CBoicTBa MoKa3aTenbHOM QyHKIMM U €€
rpaduk.

Jlorapupmuyeckast  ¢yukius.  CBoiicTBa  jorapupMuvecKon
¢byHKINY U e€ TpaduK.



AneMeHTbl MaTeMaTUYeCKOro aHanusa

[Ipenen ¢yaxmum B Touke. HempepbBHOCTh. [IpomexyTkn
3HAKOMOCTOSHCTBA ~ HEMpPEpbIBHOH  QyHKOMH. HempepbIBHOCTD
paunoHaiIbHOM GyHKIMK. MeToa HHTEpBAaJIoB.

3amaun, NpUBOASAIINE K MOHATUIO TPOM3BOAHON. [IponsBomHas
¢yHkunu B Touke. Tabmmua nmpousBoAHbIX. [IpaBuna BeIYMCICHUS
MPOM3BOJAHBIX. MeEXaHWYeCKHH W TEOMETPUYECKUH  CMBICTT
MIPOM3BOAHON. YpaBHEHHE KacaTelbHONH K TpaduKy QyHKITHH.
[Ipu3Haku Bo3pacTanus U yObiBaHHUA (YHKIHHA. TOUKH IKCTpeMyMma
¢byakmun. MeTonm HaxOoKIEeHHS HAMOONBIIETO0 W HAWMEHBIIETO
3HaveHnd pyukmun. [TocTtpoenne rpadyukoB QYHKITHIA.

IlepBooOpasnas ¢yaknua. OOmuid BUA  TEPBOOOPA3HBIX.
Heomnpenenénnsrit naTerpan. Tabmuia nepBooOpa3HBIX (YHKITHA.
[IpaBuna HaxoxaeHus: nepBooOpaszHol (yHKuuu. OnpenenéHHbIH
unterpan. ®opmyna Hetorona — Jleiibnuma. MeToapl HaX 0K ACHUSI
wiomanu Guryp u o0bémMa Tej, OrpaHUYCHHBIX JTaHHBIMU JTUHUSMH
1 IOBCPXHOCTSAMMU.

BeposATHOCTb 1 cTaTUCTUKA.
PaboTa c gaHHbIMK

Ilosmopenue. Pemenue 3amau Ha TabauuHoe W Tpaduyeckoe
MIpeICTaBIEHNE NaHHBIX. VcrIob30BaHNE CBONCTB U XapaKTEPUCTHK
YHUCJIOBBIX Ha0OPOB: CpEeIHUX, HAaWOOJIBIIEr0 M HAWUMEHBIIEro
3HAYECHUH, pazMaxa, aucrepcuu. PemeHne 3anad Ha omnpeneneHue
YacTOTHl M BEPOSITHOCTH COOBITHH. BbIuncieHue BeposTHOCTEH B
ONBITAX C PAaBHO-BO3MOYKHBIMH  3JIEMEHTAapHBIMU  HCXOJAMHU.
Pemenue 3ajau ¢ npuMeHEHHEM KOMOMHATOpUKH. Perenue 3amay
Ha BBIUMCJICHHE BEPOSITHOCTEH HE3aBHCHMBIX COOBITHH, MpHUMe-
HeHue (OpMyINBl CIIOKEHUS BeposTHocTed. Pemenme 3amau c
MpUMEHEHUEM AuarpaMm Oiijiepa, 1epeBa BEpOsSTHOCTEH, (OPMYIIbI
bepnymnn.
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VYcnoBHas BepoATHOCTH. [IpaBWIIO YMHOXKEHHS BEPOSTHOCTEM.
DopMyi1a OJHON BEPOSATHOCTH.

JluckpeTrHele  ciyyaliHble  BEIMYMHBI W paclpeaeieHUs.
HeszaBucumble ciydailHble BeIMYMHBI. PacrpejeneHue cymMMmbl U
MIPOM3BE/IEHUS HE3aBUCUMBIX CITY9alHBIX BEITHYHNH.

MaremaTuueckoe OXUJaHWEe W JUCIepcHusl ciydalHOH Be-
TUYAHBL. MaTteMmaTthdeckoe OXHIAHWEe W JHUCIEPCHs CyMMBI
CITy9allHBIX BEJIMYMH.

I'eomerpuueckoe pacnpeneneHue. bHUHOMHaIBHOE — pacrmpe-
JIEJICHUE U €T0 CBOUCTBA.

HenpepriBHble ciyuyaiinble BenuuuHbl. [loHSATHE O IUIOTHOCTH
BepoaTHOCTH. PaBHOMepHoe pacmpenenenue. IlokazarenbHoe
pacnpezneneHue, ero mnapaMmerpbl. lloHATHE O HOpMalbHOM
pacnpenenenun. [lapamerpsl  HOPMaNbHOTO  pacIHpeesIeHusI.
IIpumepsl ciydalHBIX BEJIMYMH, ITOAYMHEHHBIX HOPMAJIBHOMY
3aKOHY (TTOTPEIIHOCTh U3MEPEHHUH, POCT YSIOBEKaA).

HepasenctBo UeOnmména. Teopema bepHymmn. 3akoH OOJIBITHX
qHCcel.

Br10opouHBI METON HW3MEPEHHS BepOsSTHOCTEH. Pomb 3akoHa
OOJIBIITNX YHCEI B HAYKE, IPUPOJIC U OOIISCTBE.

KoBapuanusa nByx ciydaiiHeix BeiauuuH. [loHsiTue o0 KO-
s¢dunmente koppemnsiiimd. COBMECTHBIE — HAOJIIOJICHUS  JIBYX
CIy4aiHbIX BeTM4MH. BoI0OpOYHBIH KO3 PHIIMEHT KOppeISIuH.

Anre6pa U HaYana MatremMaTu4eckoro aHanusa
B UCTOPUYECKOM pa3BuUTnum

PazBuTne uaem umucia, MOSBICHUE KOMILIEKCHBIX YUCET M MX
npuMeHenue. Mcropus Bo3HUKHOBeHHS JTU(G(EPEHIUATBHOIO U
HWHTETpajbHOro ucuucienuss. [lonsipHas cucTteMa KOOpJHUHAT.
DJeMeHTapHOe MPeJICTABICHUE O 3aKOHE OOJIBIINX YUCEI.
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TemaTnyeckoe nnaHUpoBaHue

10 knacc
(4 vaca B Hegento, Bcero 136 4acoB)
Copnep:xanue y4e0HOTo Kosmmiecrso | XapakrepucTHKa OCHOBHBIX BH/IOB eAATeJIbHOCTH Y4CeHHKA
< o o
£ [MaTepHaia 4acoB (Ha ypoBHe y4yeOHBIX JelicTBHIT)
£
g
ol <
zZ E
1 2 3 4
IMoBTOpPEHHE M pacHIMpeHue 14
CBe/leHUi 0 pyHKIMu
1 |HawuGosnbliee u Hau- 3 Dopmynuposams ONPeNEIeHUS HaUOOBIIET0 U HAUMEHBIIIETO
MEHBbIIIEE 3HAUECHUS 3HaYeHUH QYHKIMHU, YETHOI U HEUETHOM (YHKIH.
¢yaxuun. YETHBIE U DopMyIHpoBaTh TEOPEMBI O CBOIMCTBaX rpaMKOB YETHBIX U
Heuy€THbIE PYyHKIUH Heu€THBIX (yHKIMH. Haxonuts Hanbosbliee U HaMEHbIIIEe
3Ha4YeHHs (PYHKINU Ha MHOXKECTBe 110 e€ Tpaduky. Mccienosars
2 |Mocrpoenne rpadukos 1 (dbynkuto, 3aganayto Gopmysoi, Ha 4€THOCTL. CTPOUTH

(hyHKIMH C TOMOIIIBIO
TEOMETPUYECKUX
nmpeoOpa3oBaHui

rpaduKu QYHKIHH, UCTIONB3YS YETHOCTD WM HEYETHOCTb.
Beinonnams reoMeTpudeckue mpeoOpa3oBaHus rpaduKoB
(hyHKIWH, CBSI3aHHBIE C MTapaJUICTbHBIMH IEPEHOCaMH,
PaCTSLDKEHUSAMH, COKaTUSMU U CUMMET-




2

4

OOparHast pyHKIMS

PaBHOCHIBHEIC YpaBHCHUA
1 HCPABCHCTBA

Meron uHTEpBAJIOB

KonTponbHas
pabota Ne 1

PHSAMH, OTHOCHTEIEHO KOOPAWHATHBIX 0cel. Dopmyuposams
ompeneneHue odparumoit pyHKunu. PacniosHaBaTh 00paTuMyIo
¢dhyraxauto 1o e€ rpaduky. YcTaHaBIMBAaTH 00OPATEMOCTh
(bYHKIUH IO € BO3PACTAHHIO MM YOBIBAHUIO.
Dopmynuposams ONPEACICHAES B3aUMHO 00PATHBIX (YHKIHH.
[IpoBepsTh, ABISIOTCS JIU JBE JAaHHBIC (HYHKIUH B3aHMHO
obparaeiMu. HaxoanuTe 00paTHYIO (QYHKIUIO K TaHHOH
obparumoit pynknuu. [To rpaduky naHHOH HYHKIIMH CTPOUTH
rpaduk oOpaTHOM QyHKIMK. Y CTaHABINBATH BO3pACTaHHE
(yObIBaHmE) 00paTHOI (PYHKINH IO BO3pacTaHUIO (YOBIBAHHIO)
JAaHHOH (DYHKITHH.

Dopmynuposams ONpPeaeIeHNs 00NACTH ONPEIeIICHUS
ypaBHEHUI (HEPaBEHCTB), PABHOCUIIBHBIX yPaBHEHUI
(HepaBeHCTB), ypaBHCHHN -CIICACTBHUI (HEpaBEHCTB-CIIECJCTBHI ),
HOCTOPOHHETO KOpHS. POpMYIHPOBATh TEOPEMBI,
OIMCHIBAIONINE PABHOCWIIBHBIE TPe00pa30BaHMs ypaBHEHNH
(uepaBeHCTB). [Ipumensms METO]T pAaBHOCHIIEHBIX
npeoOpa3oBaHMi JUIs peIICHHs] YpaBHEHUI U HEPABEHCTB.
Haxoauts 00nacTpb ornpeaeneHus ypaBHeHUH 1 HepaBeHCTB. [1pu
MEHSITh METOJI CIIEJICTBUH JUIsl pellieHNs] ypaBHEeHU. Pemarts
HEepaBeHCTBA METOJIOM HHTEPBAJIOB




CreneHHas QyHKITUSL

23

6 |Crenennas Qpynkuus c 1
HaTypaabHBIM MOKa-
3arenem

7 |Crenennas Qpynkuus c 2
LENBIM [IOKA3aTeNeEM

8 OnpezneneHne KOpHS M-if 2
creneny. OyHKIus y =
\I'x

9 |CsoiicTra kopHs n-ii 4
CcTerneHu
KourposbHas 1
pabota Ne 2

10 [Onpenenenue 2

¥ CBOMCTBA CTEIIEHUA
C palMoOHAJIbHBIM
rnokasarejiemM

Dopmynuposams onpeieIeHUE CTEEHHON (YHKINY C IIEIBIM
nokazateseM. ONHChIBaTh CBOMCTBA CTENIEHHOH (QYHKIMH C
LIEJIBIM TI0KA3aTelIeM, BBIJIENSS Cllydyau YeTHOU U HEYETHOMN
CTEICHM, a TAKXKE HaTypaJbHOU, HYJICBOU U LIEJION
oTpunaresnsHoi creneHd. CTpouts rpaduky GyHKIUH Ha
OCHOBE rpadyika CTENCHHON (PYHKIINH C IIETbIM MOKa3aTEIEeM.
Haxoauts HanbosbIIee 1 HAaMMEHbIIee 3HAYeHHsI CTEICHHON
(hYHKIIMH C LIETBIM [TOKa3aTeNleM Ha MPOMEXYTKE.
Dopmyruposams onpenienienne KopHs (apudmernaeckoro
KOPHSI) II-i CTETICHH, a TAKXKE TEOPEMBI O €r0 CBOWCTBAX,
BBIIEIISISL CIIy4ad KOpHEeH YETHON M HEYETHOW CTEIEHH.
Haxonuts 061acTu onpeneneHus BEIPaXeHUH, CoepKaIinx
KOpHHM N-ii creneHu. PemaTs ypaBHEHMS, CBOASAIINECS K
YpaBHEHHIO X" = ¢. BBIMOIHATH TOXIECTBEHHBIE
peoOpa30BaHUs BEIpAKEHUH, COJEpKAINUX KOPHU N-i CTETICHH,
B YaCTHOCTH, BEIHOCUTh MHOXKHUTEIb M3-TI0J 3HaKa KOPHS II-i
CTETIeH!, BHOCUTh MHOXKUTEIb IO/ 3HaK KOPHS




1 2 4

11 |Mppannonansusie - cTeneHu, 0CBOOOKAATHCS OT MPPALMOHAILHOCTH B
YpaBHEHHUS .

3HaMeHarese apobu. OmIckBaTh cBOMcTBAa QyHKINH ) = V X,
BBIAEIISIS CIIy4ad KOpHEeH YETHON U Heu€THOU cTteneHu. CTpouthb
rpaduky GyHKIUI HA OCHOBE TpaduKa GpyHKIUH y =

12
Metoz paBHOCHIbHBIX Dopmynuposams onpeaeeHUe CTENEHH ¢ PallHOHAILHBIM
npeobpasoBaHHuit A MOKa3aTeJIeM, a TAKXKe TEOPEMBI 0 €€ CBOWCTBaX. BHIONHATE
perieHuA pr PALHOHATBHRIX TOXICCTBEHHBIE TPE0OPa30BaHMUS BEIPAKEHHUH, COICPIKAIIIX
ypaBHEHHUH

CTEIICHH C PAI[IOHAJIBHBIM ITOKa3aTelIeM.

3 Pacnosnasams uppanyoHaIbHble ypaBHEHH 1 HEPABEHCTBA.
WppauuonankHsie DopMyIHpoBaTh TEOPEMbI, 000CHOBBIBAIOLINE PABHOCUILHOCTD
HEepaBeHCTBA . .

ypaBHEHHH (HEPaBEHCTB) ITPHU BO3BEACHUH 00enX YacTel
JIAHHOTO YpaBHEHUsI (HEpaBEHCTBA) B HATYPAIbHYIO CTEIICHb.
Pewats upparuoHanbHble ypaBHEHHS METOJIOM PaBHOCHIIBHBIX
peoOpa3oBaHU U METOAOM CIIEACTBUH. PemaTs up-
KonTponbHas
panroHabHbIe HEPABEHCTBA METOZOM PABHOCHIIBHBIX
pabora Ne 3

npeoOpa3oBaHUi




TpuroHoMeTpHYECKUE 35

hyHKIIH

14 Panuannas Mepa yrina 2

15 |Tpuronomerpuueckue 2
yHKIMK YHCTOBOTO Dopmyruposame ONpeneIeHAE PaIHaHHOM MEPHI yria. HaxomuTs
aprymenta paIMaHHyIO MEPY YIIa [0 €r0 IPalyCHOM MEpE M IPaILyCHYIO MEPY

= TJIa TI0 €T0 PAJUAHHOU MePE. BBIUYUCIATE JITMHBI
16 |3maku 3nauenuit 2 y P Z([p P A AT
OKPYXHOCTeH. PopMyauposams ONpPeENeHAs KOCUHYCA, CHHYCa

TPUTOHOMETPUYECKUX Py PAVIUP el yea, yea,

TaHTeHCa U KOTAHTeHCa yTia NOBOPOTA. BEIACHATH 3HAaK 3HaYCHUN
TPUTOHOMETPUUCCKUX (PYHKIMHA. YIPOImaTs TPUTOHOMETPUIECKHUE
BBIP)XKEHUS, UCTIOJIB3Ys CBOWCTBA YETHOCTU TPUTOHOMETPHUECKUX

(hyHKIMH.
Dopmynuposams ONIpeneIeHNs epuoaAndeckor GpyHKuny, eé

(yaxuuid. YETHOCTE U
HEYETHOCTH TPUTOHO-
METPUYECKUX (QyHKIHUH

TJIaBHOI'O IIepuoaa. YHPOH.IEITL TPUTOHOMETPHUUICCKUEC BbIPAKCHUS,

17 |Ilepuonuueckue 1 N
F— UCTIONb3Ys CBOMCTBA MEPHOIMIHOCTH TPUTOHOMETPHUUECKUX
y (yaxnui. OnuceIBaTh CBOMCTBA TPUTOHOMETPHUECKUX (YHKIHIA.
18 |CgoiicTea n rpaduxu 3 Crtpouts rpaduku QyHKINI Ha OCHOBE TPa(HKOB YETHIPEX
byHKIwA OCHOBHBIX TPUTOHOMETPHUECKUX QYHKIMHU. [Ipeobpasoswieams

TPUTOHOMETPUUYECKHUE BbIPAaKEHUSI HA OCHOBE COOTHOLLIEHUI

y =sinxuy = COS X
MEXy TPUTOHOMETPHUUCCKUMH (YHKITHSIMH OJHOTO U TOTO XKe

19 [Cgoiictpa u rpaduxu 3 apryMeHra.

hyHKIHIA
y=tgxuy=ctg X




1 2 4
KonrponbHnas
pabora Ne 4

20 | OcHOBHBIE COOTHOLIEHHS 5 5
MERITY TpH- [To 3HaYeHUSIM OJHOI TPUTOHOMETPHUYECKOM (byHKuI/II/IV HaXOJHUTh
FOHOMETPHHUECKHMH 3HA4YEHHs OCTaJbHBIX TPUTOHOMETPHUYECKHX (YHKIHMH TOTO Xe
(YHKIMSIMU OTHOTO U TOTO apryMeHTa.
3K€ APIYMEHTa IIpeobpa3zosvieams TPUTOHOMETPHUYCCKUE BRIPAKCHHUS Ha OCHOBE

bopmyi cnoxerus. Onupasch Ha GOPMYIIBI CIOKCHUS,

1 JOKa3bIBaTh ()OPMYIIBI IPHBEACHNUS, (POPMYIIBI IBOHHBIX YIIIOB,
DopmyrEI (hopMyIIBI CYMMBI M Pa3HOCTH CHHYCOB (KOCHHYCOB), (DOPMYJIBI
CIOKEHUS peoOpa30BaHus IIPOU3BEACHUS TPUTOHOMETPUYECKUX DYHKIMA

B cyMMy. [IpeoOpa3oBbIBaTh TPUrOHOMETPHYECKUE BBIPKEHHUS

22 | ®opmyssr Ha ocHOBe (popMyI1 npuBeeHuUs, (HOPMYII IBOWHBIX U

MPUBEICHUS MOJIOBUHHBIX YTIIOB, POPMYJI CYMMBI M Pa3HOCTU CHHYCOB
(xocuHycoB), hopMyIT peoOpa30BaHuUs MPOU3BEACHHUS

23 @DopMyIIsl ABOHHOTO U TPUTOHOMETPHUECKUX PYHKITHH B CYMMY
MOJIOBUHHOT'O YTJIOB

24 |Cymma

Y Pa3HOCTh CUHYCOB
(kocuHycoB)




25 |®opmyna npeobpazoOBaHU 3
NPOU3BEICHHS
TPUTOHOMETPHYECKIX
(hyHKIHH B CyMMY
KonTponsuas 1
pabdora Ne 5
TpuronomeTpudeckue 22
yYpaBHEHUS ¥ HEPaBEHCTBA
26 |YpasHeHue 3 Dopmynuposams ONpeieICHUs apKKOCHHYCA, apKCUHYCa,
cosx=5 apKTaHI'eHca, apKKoTaHreHca. HaxoauTh 3HaueHHs 00paTHBIX
TPUTOHOMETPHYECKUX QYHKIIMI B OTACIBHBIX TAOIUIHBIX
27 VpaBHeHHE 3 Toukax. Mcnonb3ys NOHATUSA apKKOCUHYCA, APKCHHYCA,
sinx =5 apKTaHI'€HCa, apKKOTaHIeHCa, pelaTh MpocTerime
TPUTOHOMETPUUECKHE YPaBHEHUSI.
28 |Vpasuenns tg x = b u ctg 3 D@opmynuposams CBONCTBA 0OPATHBIX TPUTOHOMETPUIECKHX
x=& dynkuii. Ctpouth rpadukn GYHKIINH HA OCHOBE rpauKOB
YETBIPEX OCHOBHBIX OOPATHBIX TPUTOHOMETPUIECCKUX (HYHKIIHIA.
29 | dynkupm /= 3 YrupomaTs BEIpaXeHHUs, COIEepIKaIIne 0OpaTHbIE
arccos x, r/ = TPUTOHOMETPHYECKHUE (PYHKITUH.
arcsinx, r/ =
arctg x, r/ =

arcctg x




1 2 3 4
30 |Tpuronomerpuyeckue 3 Pacnosnasame TPUTOHOMETPHYECKUE yPABHEHUS U
YPaBHEHWS,CBOIAIINECS K HEPABEHCTBA. PeraTh TPUTOHOMETPHYECKUE yPABHEHHS,
anrebpandecKum CBOJIAIIMECS K anrebpandecKuM YpaBHEHUAM, B YaCTHOCTH,
pENIaTh OJJHOPOIHBIE TPUTOHOMETPUYECKHE YPABHEHHUS TIEPBOii
31 |Pemenme tpuro 3 ¥ BTOPOH CTENEHH, & TAKIKE PEIIATh TPUTOHOMETPUUYECKHE
yPaBHEHUS, IPUMEHSS METO/| PA3TIOKEHUS HA MHOKHUTEIH.
HOMETPHYECKHX .
N Pewamp npoCTeiillne TPUrOHOMETPUYECKHE HEPABEHCTBA
yPaBHEHHI METOZIOM
PasIOKeHUs HA MHO-
KUTENH
32 |Pemienue mpocTeRIMX 3
TPUTOHOMETPUYECKHX
HEPABEHCTB
KonTposnsnas 1
pabora Ne 6
TlpousBoaHas u eé 32
npuMeHeHue
33 |lIpencrasnenue o 3

npezene QyHKINHU B
TOUKE U O Hempe-

Yemanasnusams cymecrBoBaHue npenena QyHKIUN B TOUKE U
HaxOJMTh €ro Ha ocHOBe Tpaduka GpyHKuuu. PaznnaaTs
rpa MKy HEIIPEPBIBHBIX U Pa3phIBHBIX (DYHKIIHH.




PBIBHOCTH (DYHKLIUH B
TOYKE

34 |3anaum 0 MTHOBEHHOM
CKOPOCTH U KacaTeIbHOU K
rpaduKy QyHKIHH

35 |TousTue
MIPOU3BOJHOMN

36 |IIpaswiia BEIYMCIEHHUS
MIPOU3BOJHOM

37 |YpaBHeHHE KacaTelbHOI
Konrponbnas
pabora Ne 7

38  |[pusHaku Bo3pacTaHus
1 yObIBaHUS (DYHKIIHH

39 | Toukwm skcTpeMyma

byHKITIN

Haxooums npupaliienie apryMeHTa 1 npupaiieHue GpyHKIuu B
TOYKe. BBIYMCIIATH CPEAHIOI0 CKOPOCTH JIBMXKEHHUS] MaTepHATbHON
TOYKH IO 3aKOHY €€ JBUIKECHHUSL.

Dopmynuposams ornpeeIeHIe IPOU3BOTHON (DYHKIIUH B TOUKE,
NpaBUJIa BEIYUCICHHS TPOU3BOIHBIX. HaXoMuTh Mpou3BOHbIE
(yHKIMIA, ypaBHEHUs KacaTelbHbIX Ipaduka GpyHKINY,
MTHOBEHHYIO CKOPOCTb ABWKEHHS MaTePHaIbHON TOUKH.
Hcnonp30BaTh MEXaHNIECKUH U TEOMETPUYECKHIA CMBICIT
MIPOM3BOHOM B 33/1a4aX MEXaHUKH M T€OMETPHHU.
Dopmynuposams MPU3HAKK TIOCTOSIHCTBA, BO3PACTAHUS U
yObIBaHUA QyHKIMK. HaXoquTh IPOMEXKYTKH BO3pACTaHHS
yObIBaHUS (HYHKINH, 3aJaHHOH (POpMYITOi.

Dopmynuposams ONPEAEICHUSI TOYKH MaKCUMyMa U TOYKH
MHUHUMYMa, KPUTHIECKOW TOUKHU, TEOPEMbI, CBA3BIBAIOIINE TOYKH
3KCTpeMyMa ¢ Mpou3BogHON. HaxoquTh TOuku 3KcTpEMyma
¢dyHkIK, HanboJIblIee U HAMMEHbIIIee 3HaYeHHs (HYHKIMN Ha
npomexyTtke. Hccredoeams cBoiicTBa (DYHKIUH C TOMOIIBIO
MIPOM3BOTHON M CTPOUTH TpaduK PyHKITH




2

40

IIpumeHeHMe MPOU3BOIHOM
IPY HaXOXKACHUN
HanOOIIBIIIETO
HaWMEHBIIIET0 3HAYCHUH

dhyHKIIIH

41

[Noctpoenue rpagukoB
hyHKIHI

Kontponbnas
pabdora Ne 8

IloBTOpEHue u cucre-
MaTu3auus y4eOGHoro
MaTepuaJa

19

42

[ToBTOpenue u cucre-
MaTu3anus yaeOHoro
Marepuana 3a Kype
areOphl ¥ Havyall aHallu3a

18

Hrorosast KOHTpOJIbHAS
pabora




11 knacc

(4 vaca B Hegento, Bcero 136 4acoB)

« | Conep:xkanne yueoHoro KosmuectBo |XapakrepucTHKa 0CHOBHBIX BU/IOB [€ATEIbHOCTH YUEeHUKA
S |maTepuana 4acoB (Ha ypoBHe y4eOHBIX JeHCTBUI)
£
]
=} %
Z E
1 2 3 4
TMokasaTeabHas 36
u Jiorapupmuyeckas
byHkumnu
1 [Crenens ¢ mpou3BONBHBIM 4 Dopmynuposams onpeneIeHNe NoKa3aTenbHON QyHKINN.
JEWCTBUTEILHBIM OnuchIBaTh CBOMCTBA MOKA3aTENLHOM (DYHKIINH, BBIIEIISIS
MIOKa3aTeseM. CiTydail OCHOBaHMS, OOJIBIIET0 eMHUIIBL, U CITydai
[NokazarenbHas GpyHKINSA TIOJIO>KUTEIBHOTO OCHOBAHUS, MEHBIIIETO €ANHUIIBL.
[TpeoOpa3oBEIBaTh BEIPaXKEHUS, COJEPIKaIIe CTEIICHH C
JIeHCTBUTENBHBIM MToKa3zaTeneM. CTpouTh rpaduku QyHKINI Ha
2 |Toxasarenbabe 4 OCHOBe rpaduka MoKa3aTeJIbHOW (QyHKINH.
P, TIOK: TCIIbHBI BHCHUSA U H BCHCTBA.
R — acnoznaéams MOKa3aTelIbHbIE ypaBHE €paBeHCTBa
DopMyIHpoBaTh TEOPEMBI O PABHOCHIIFHOM IIPE00pa3oBaHIH
3  |ToxasatenbHble He- 4 [I0Ka3aTeJIbHbIX YPABHEHUM
paBeHCTBa




2

4

Konrponbnas
pabota Ne 1

Jlorapudm u ero
CBOMCTBA

Jlorapndmudeckas
¢yHkImsA U €€ cBolicTBa

Jlorapndmudeckue
ypaBHEHHUS

Jlorapudmudeckue
HEepaBeHCTBA

IIpousBonaHbIe OKa-
3aTeJIbHOM U Jora-
pudpmmugeckoit pyHKIMi

KonTponbHas
pabota Ne 2

Y HEpaBeHCTB. Pemate nmokasaTensHble YpaBHESHUS U
HEepaBeHCTBA.

Dopmynuposams onpeneneHne Jorapudma moJI0KUTEITEHOTO
YHCIIa 10 MOJ0KUTEIBHOMY OCHOBAaHHIO, OTIIMYHOMY OT
SIMHULIBI, TEOPEMBI O CBOMCTBaxX Jorapudma. IIpeoGpa3oBbIBaTh
BBIp)XCHUSI, colieprkaniue Jorapudmel. ©opMyarpoBaTh
oIpeieNieHUe JIOTapU(PMUISCKOH (QYHKLIH U OIMCHIBATH €&
CBOI{CTBa, BBIIEISA CITy4aidl OCHOBaHU, OOJIBLIETO SIMHULIBI, 1
CITy4ail HOJIOKUTEITEHOTO OCHOBAHUS, MCHBIIETO SHHULIBI.
Joxa3bIBaTh, YTO OKa3aTebHAs U JTorapudpmMudeckas GyHKIUHA
SIBIISIIOTCS B3aUMHO 0OpaTHBIMH. CTpOUTB rpaduku GyHKIMI Ha
OCHOBE JIOTapU(PMHICCKON (PYHKIIH.

Pacnosnasams norapudmudeckre ypaBHeHUs U HEPaBEHCTBA.
DopMyIHPOBATh TEOPEMBI O PABHOCHIEHOM NPeoOpa3oBaHUH
JorapuGMUIECKHX ypaBHEHHUI M HepaBeHCTB. Pemath
norapu(pMHUYECKHe YpaBHEHHsI 1 HEPABEHCTBA.

Dopmynuposams ONpeEICHUS YUCIA €, HATYPaIbHOTO
norapu¢ma. HaxonnTs npon3BoiHbie QYHKIHIA, COlepKaIINX
MOKa3aTeIbHYI0 (DYHKIHIO, JIOTapU(YMUIECKYIO (QYHKIIHIO,
CTENEHHYIO (DYHKIIMIO C JIEHCTBUTEIILHBIM MOKa3aTeIeM




HMHTerpan u ero

13

NpUMeHeHHe

9 |IlepBooGpasHast 3 Dopmynuposams OINpeeNcHIe TepBOOOpa3HON HYHKIINH,
TeopeMy 00 OCHOBHOM CBOHCTBE I1€pBOOOPA3HOM, IpaBmiIa
HaxO0XJIeHHUs epBooOpa3Hoil. Ha ocHoBe TaOuIIb!

10 |IIpaBuna HaxoxaeHus 3 a p p I

N MEPBOOOPA3HBIX M MPABUII HAXOXKICHUS TIEPBOOOPA3HBIX
epBOOOpa3HOM .

HaXOJHUTh MEePBOOOPa3HYI0, OO BUI IEPBOOOPA3HBIX,

11 |ITnowans kpuBoIHU- 5 HeompenenéHubii naterpai. 1o 3akoHy H3MEHEHUS CKOPOCTH
HEWHO Tpareruy. JIBIDKEHUS] MATEPHAIBHON TOUYKM HAXOIUTh 3aKOH JIBI)KCHHS
OnpenenéHHbII MaTepHaJIbHOU TOUKH.

UHTErpa Dopmynuposams TEOPEMY O CBS3U IIEPBOOOPA3HON U ILTOMIAN
— KPHUBOJIMHEHHOH Tpanenun. Qopmyruposams ONpeeiecHUe
12  |Beruucnenue 06bEMOB TeN 1 .
omnpeznenéHHoro nuHrerpana. Mcnomnssys ¢popmyny Herorona —
JleliOHMIIa, HAXOIUTH ONPEAEIEHHBIA HHTETPA, TUIOIAAN
KoHTponbHast 1 (huryp, orpaHMYEHHBIX JaHHBIMU JTUHUAMH. VIcIIoIB30BaTh
pabora Ne 3 OTIpe/IeIeHHBIN HHTETPA ISl HAX0XKICHU 00BEMOB TE, B

9aCTHOCTH 0OBEMOB TeJl BpaIleHUs




DJ1eMeHThI KOMGUHATOPHKH. 12 16
Bbunom Herorona

13 |Merox maTemaTudaecKOi 2 3 |Popmyruposams nocnenosaTenbHOCT AeicTBUIM Npu
WHIYKIUH WCTIONIb30BaHHUN JI0KA3aTEIbCTBA METOIOM MaTeMaTHIECKOM
12 MHIYKIUH. Mcronb30BaTh METOI MaTeMaTHIECKON HHIAYKIINA
[lepecranoBkwy, pas- 3 4
JUIS IOKA3aTeNIbCTBA HEPABEHCTB, HAXOXKICHHUS KOHEYHBIX CyMM,
Metert IIPU PELICHUH 33134 [0 TEOPHH YUCETL.
15 |Coueranus (komMOuHaLHK) 3 4 | @opmynuposams onpeseneHue epecTAHOBKY KOHEYHOTO
MHOXECTBA.
16 |Brrom Herorona 3 2| Popmynuposame onpesieNieHIe PasMEILCHUS N-DJIEMEHTHOTO

MHOeCTBa 110 K 351eMeHTOB. PopMyuposams OTpPEIeIiCHAE
COYEeTaHus N-3JIEMEHTHOTO MHOYKECTBA 0 K 3JIEMEHTOB.

KonrponsHas 1 1 |Ucnonvsys dopmysibl: KONMYECTBA EPECTAHOBOK KOHEYHOTO
pabora Ne 4 MHOJKECTBa, Pa3MELICHHI N-3JIEMEHTHOTO MHOXeCTBa 1o K
9JIEMEHTOB M COYETAHUH M-3JIEMEHTHOIO MHOXKeCTBa 1o K
3JIEMEHTOB, PelIaTh 3aJa4ll KOMOMHATOPHOTO XapaKkTepa.
3anucvieams popmyiy 6mHOMa HploTOHA.

Dopmynuposams CBOUCTBA TpeyroiabHuka [lackans u
OMHOMUAIBHBIX KO3 (HUIIMEHTOB




DJ1eMeHThI TeOpun

17

BepPOsAITHOCTe

17 |Onepauuu Haz coObI- 4
THAMH

18 |3aBucumble u He3aBU- 5
CHMBIE COOBITHUS

19 |[Cxema beprymnmmn 3

20 [CnyuaiiHble BeTMYMHEI U 4
UX XapaKTePHUCTHKH
KourposbHas 1
pabora Ne 5

Dopmynuposams ONpPEICIICHIsI HECOBMECTHBIX COOBITHIA,
00BeTMHECHNUS U TIepeceUeHUs COOBITHH, TOTIOTHEHHUS COOBITHSI.
Hcnone3ys popMyity BepOITHOCTH OObESAMHEHHS IBYX
HECOBMECTHBIX COOBITHH, POPMYITY, CBI3BIBAIOIIYIO
BEPOSATHOCTH OOBETUHCHUS U MIEPECCUCHISI BYX COOBITHH,
(hopMyIy BEpOSITHOCTH JOTIOHEHHSI COOBITHS, HAXOIUTh
BEPOSTHOCTH COOBITHH.

Dopmynuposams ONPENEICHNS 3aBUCUMBIX U HE3aBUCHUMbIX
COOBITHIA, YCTIOBHOW BEPOSTHOCTH. VICIIONB3YsI TEOPEMEI O
BEPOSITHOCTH [IEPECEUEHUS IBYX 3aBUCUMBIX U HE3aBUCUMBIX
COOBITHI1, TEOPEMY O BEPOSTHOCTH IEPECEUCHUS HECKOIBKHUX
HE3aBUCHMBIX COOBITHIA, HAXOUTh BEPOSTHOCTH COOBITHIA.
Pacnosznasams BepOATHOCTHBIE SKCIIEPUMEHTBI, OIUCHIBAEMbIE C
MTOMOIIBIO cXeMbl bepHyn. Haxoauts BEpOATHOCTH COOBITHS,
COCTOSIIIETO B TOM, UTO B CXeMe bepHyJIIN ycrexoM 3aBepIIuTCs
JTAHHOE KOJIMYSCTBO UCIIBITAHUM.




5

Dopmynuposams ONPENEIECHNS CIydaiiHON BEIMYUHBI U
MHOK€CTBa €€ 3HaueHUM. J{7s ciydaliHOM BETMYMHBI C
KOHEYHBIM MHOXECTBOM 3HA4E€HHH (OPMYITHPOBATH
OIpENENEHNUs PACIIPENEIICHUS CITyYaiiHOM BETMYUHBI U €€
MaTeMaTH4eCKOro oxkuaanus. Haxonnts MaTemMaTnyeckoe
0XUJIaHUE CIIy4ailHOM BEJIMUUHBI IO €€ paclpeesICHHIO.
Hcnonb30BaTh BBIBOJIBI TEOPUU BEPOATHOCTEH B 33/1a4aX C
MPAaKTUYECKUM >KH3HEHHBIM COZIep KaHUEeM

I[HoBTOpEeHue u
cucTeMaTH3anus
yue0HOro MaTepuaJja

54

[oBTOpEHUE U CHCTEMATH3ALMS
yueOHOTo MaTepHaia 3a Kypc
areOpsl M Havam
MaTeMaTHYEeCKOTO aHaJIn3a

53

KonTponbHas
pabota Ne 6




Paboyasa nporpamma no reomeTpumn.
10—11 knacchbl

MNosicHuTenbHas 3anucka
PaGouass mporpamma OCHOBHOro o0miero oOpa3oBaHHS I10
marematuke st 10-11 kmaccoB, cocTaBiieHa Ha OCHOBE
CIIEIYIOIIUX JTOKYMEHTOB:

1. ®epepanbHoro 3akona Poccuiickoit denepanuu ot
29.12.2012 Ne 273-®3 «O06 oOpa3oBaHuU B
Poccuiickoit denepanuny;

2. ®epepanbHOrO TOCYIApCTBEHHOTO 00pa30BaTEILHOTO
CTaHJapTa  OCHOBHOro  obmiero  oOpa3oBaHus,
YTBEPKACHHOTO MpuKa3oM MuHoOpazoBanusi PO ot
17.12.2010 Ne1897

3. Ilpumepnoit mporpammsel 1o npeametry (Maremartuka.
5-11 «kumaccel) (CraHgapTbl BTOPOrO  IOKOJICHUS)
coctaBieHHoi Ha ocHOBe PI'OC olrmiero oopa3oBaHus
(paznen «MaremaTHkay).

4. KoHuenTtyauabHBIX HOJOXKEHUU asmopcKou
npoepammel  «MaremaTuka. Paboune mporpaMmsl.
[IpenveTHas NUHUS YY€OHUKOB «AITOPUTM YCIEXay.
5—11 xmaccel: METOAMYECKOE MMOCOOUE AJIs yuuTenen
o01ieo0pa3oBaTeIbHbIX OpraHu3alui, aBTopbsl: byiko
E. B, dAxup M.C,, Ilononckuii B. b., Mockaa:
«Benta-rpad», 2020 r.

5. OOIIOOO MBOY «bonbuieynyiickas COLL.

6. Ilomoxxkenuss o paboueldi mnporpamme MBOY
«bonbmeynyiickas COLLD.

OOmre 1enu OCHOBHOTO OOIIEro 0oO0pa3oBaHMs C YUETOM
crenuguKy yueOHOro npeamera
- JIOCTHXKEHHME BBIMYCKHUKAMHU IIJIAHUPYEMBIX pE3yJIbTaTOB
OCBOCHHSI Y4eOHOTO TMpenMeTa: 3HAaHWM, YMEHHUH, HaBBIKOB,
KOMIIETEHIIM ¥ KOMIIETEHTHOCTEH, OTIpeIeNIIEMBIX
JINYHOCTHBIMH, CeMCHHEBIMH, 00IIECTBEHHBIMH,
TOCYJapCTBEHHBIMM  MOTPEOHOCTSMH M BO3MOXKHOCTSIMHU



oOyuatomerocs CpeIHero IIKOJILHOTO BO3pacTa,

UHIUBUAYAIBHBIMH ~ OCOOGHHOCTSMHM  €r0  pa3BUTUA U

COCTOSIHUS 37I0POBbS;

- CTaHOBJICHME U Pa3BUTHE JHYHOCTH OOYYalOIIErocs B ee

CaMOOBITHOCTH, YHUKAJIBHOCTH, HETIOBTOPUMOCTH.
JlocTukeHre TOCTaBICHHBIX Leled MpeaycMaTpuBacT

pelIeHre CIIeYIOINUX OCHOBHBIX 3a1a4:

-o0ecrieueHue COOTBETCTBHSI  MPOTrpaMMbl  TPeOOBAHUSIM

deneparbHOTO rOCYAapCTBEHHOTO 00pa3oBaTEIILHOTO

cTaHgapTa OCHOBHOTO o011ero oopazopanus (PI'OC O00);

- obecrieueHre MPEEMCTBEHHOCTH HAYaJbHOTO OOIIEro,

OCHOBHOT'0 OOIIETO, CpeTHEro 00IIero oopa3oBaHus;

- o0ecrieueHUe JIOCTYITHOCTH IIOJIYYCHUS KaueCTBEHHOTO

OCHOBHOTO 00111ero 00pa30BaHus, JOCTHKEHHUE [IAaHUPYEMbIX

pe3yJIbTaToOB OCBOGHHUSI ~ OCHOBHOH  00pa3oBareilbHOU

MpPOrpaMMbl  OCHOBHOTO  oOmiero  oOpa3oBaHUs  BCEMHU

00yJaromuMHUCS;

- YCTaHOBJIEHUE TPEOOBaHUN K BOCIMUTAHHUIO M COLUATHM3AINH

oOyJaromuxcsi, 00CCIICUCHUI0  WHIUBUAYATU3UPOBAHHOTO

MICUXOJIOr0-MIEAArOTUYECKOTO0  COMPOBOXKACHUS  KaXKJOTro

oOyyaromierocs, (GopMHUPOBAHUIO OOpa3oBaTENBHOTO Oa3uca,

OCHOBAaHHOTO HE TOJbKO HAa 3HaHUAX, HO M Ha

COOTBETCTBYIOIIEM KYJIbTYPHOM YPOBHE Pa3BUTHS JIMYHOCTH,

CO3/IaHUI0 HEOOXOIUMBIX YCIIOBUH JIJIsl €e caMopeaTn3aluy;

- obecnieueHue H¢G(GEKTUBHOIO COYETAHUS YPOUHBIX H

BHEYpOUHbIX (GOpM  OpraHuM3aluu  y4eOHBIX  3aHATHUH,

B3aMMOJICHCTBUS ~ BCEX  YYaCTHUKOB  0OpPa30BaTEIbHBIX

OTHOIIICHUH;

- BBISIBJICHUE U Pa3BUTHE CIIOCOOHOCTEN 00y4aronXcs;

- OpraHu3aldi0  MHTEJUIEKTYIbHBIX U TBOPUYECKUX

COPEBHOBAaHMH, MPOCKTHOM | y4eOHO-HCCIIeI0BATEIbCKON

NeSITeNbHOCTH,

- COXpaHCHHE " YKpeTIeHHe du3HIecKoro,

TICUXOJIOTHYECKOTO M COIMAIIBHOTO 370POBbS O00YJarOIIUXCH,

obecrieueHre X 6€30MaCHOCTH.

PabGouass mporpamMma ompenenser CoAepKaHHe, OO0bEM,



MOPSAIOK W3ydeHus ydueOHoro martepuana. Cpok OCBOCHHS
naHHOM mporpammbl — 2 roaa (10-11 kmaccer)

[Iporpamma BKJITFOYaeT TP paz/ena.

1. MosicHUTeJIbHAST 3aMHCKa, B KOTOPOM KOHKPETH3UPYIOTCS

obmue 1enu cpemHero (TOJHOTO) o00mIero 00pa3oBaHMS 10

TeOMETpPHUU:

* XapaKTepucTHKa y4eOHOTo Kypca;

* MECTO B y4cOHOM ILJIaHE;

* JIMYHOCTHBIC, METAIIPEIMETHBIC U MTPESIMETHBIC PE3YJIbTATHI
OCBOEHUS y4eOHOTr0 Kypca;

* IUIAaHHPYEMBIEC Pe3yIbTaThl H3YUCHUs yUeOHOTO Kypca.

Conep:xanue kypca reomerpuu 10—11 kiaccoB.

3. IlpumepHoe TemMaTH4yecKoe NJIAHMPOBAHHE C OMNpEACICHUEM
OCHOBHBIX BHJIOB YUEOHOM JCSITEILHOCTH O0YYAFOIIUXCSL.

N

YueOHBIH KypCc MOCTPOCH Ha oOcHOBe DemepaibHOr0 TOCY-
JAPCTBEHHOT'O 00pa30BaTENBHOrO CTaHaapTa ¢ yuyeroM Konnenmmu
MaTeMaTHYECKOro 00pa30BaHUsI U OPUEHTHPOBAH Ha TPEOOBaHUS K
pe3yiapTaTaM  00pazoBaHMs, cojepkamuMmcs B [IpumepHOH
OCHOBHOM  00pa3oBaTeNbHOW TMpOrpaMMe OCHOBHOTO  OOIIEro
obpasoBanus. B HEM Tarke yUHUTHIBAIOTCS JOMHHUPYIOIINE UICH U
nonokeHuss  [lporpammbl  pa3BUTHS — H (bopmupoBaHus
YHUBEPCAIBHBIX YUeOHBIX JIEHCTBUI JUII OCHOBHOTO OOIIETo
o0pa3zoBaHMs1, KOTOpbIE 00ecTeunBaloT GOPMUPOBAHUE POCCHICKOM
IPOKAAHCKOM  WICHTUYHOCTH,  KOMMYHHUKATHBHBIX  Ka4yeCTB
JUYHOCTH ¥ CIOCOOCTBYIOT  (DOPMHPOBAaHHIO  KJIHOYEBOM
KOMIIETEHIINU — VMEHUsL YUUNbC.

[IporpaMma 10 TEeOMETpHHM HampaBieHa Ha PpPeATHU3AINI0
CHUCTEMHO-JESTEIbHOCTHOTO TMOAX0Ja K Tpoueccy oOydeHwus,
KOTOPBII o0ecrieunBaeT:

* mocTpoeHHe 00pa3oBaTeIbHOTO Ipouecca ¢ Y4ETOM HHAM-
BH/IyaJIbHBIX BO3PACTHBIX, ICUXOJIIOTUYECKUX, (DH3HOIOTHUECKUX
0COOCHHOCTEH U 370POBbs 00YUAONUXCS;

* (opMUPOBAHUE TOTOBHOCTH OOYYAIOIIMXCS K CAMOPA3BUTHIO U
HEMpephIBHOMY 00pa30BaHHUIO;

* (opmupoBaHme aKTUBHOH  y4ueOHO-TIO3HABATENHLHON  Jes-



TEIHHOCTH O0YJAFOIIUXCS;

* (opMUPOBaHUE MMO3UTUBHOI'O OTHOIIICHUS K TIO3HAHUIO HAyYHOU
KapTHHBI MHPA;

* OCO3HaHHYIO OpraHu3alHi0 OOydYaloIIMMHUCS CBOCH  Jesi-
TENBHOCTH, & TAKXKE aJCKBaTHOE ¢€ OIICHIUBAHUE;

* IIOCTpOEHHE Pa3BHUBAIONICH 00pa30BaATEILHOMN Cpeabl OOYICHIS.
W3yueHne reoMeTpur HAMpaBJICHO HA JIOCTHIKEHHUE CIICTYFOIIUX

Lesen:

* CHCTEMHOC U OCO3HAHHOE YCBOCHHE Kypca FeOMETPHH;

* (QopmupoBanue MaTeMaTUIeCKOro CTHIIS MBIIUTICHYS,
BKJIFOUAIONIETO B CeOs MHAYKIMIO W JISAYKIIMIO, 0000IIEHHE U
KOHKPETH3allMI0, aHalu3 W CHHTE3, KIACCU(DUKANUIO U
crcTeMaTh3aluio, abCTparnpoBaHue U aHAJIOTHIO;

* pa3BUTHE UHTEpeca 00ydJalomuXcs K U3yYCHUIO TEOMETPHUH;

* HCIONb30BAHUE MATEMaTHYECKMX MOJCICH JJsl  pelieHHs
MPUKIIAIHBIX 33]1a4, 33]1a4 U3 CMEXKHBIX TUCIIUTUINH;

* MpHOOPETEHUE OIBITa OCYIICCTBICHHUS yIeOHO-HCCIIeIOBa-
TEIBCKOH, TPOEKTHOH U HWH(OOPMAIMOHHO-TIO3HABATEILHOU
JIeSITEIIBHOCTH;

* Ppa3BUTHE WHIUBUIYaTHHOCTH M TBOPUCCKUX CIIOCOOHOCTEH,
HaTpaBJICHHOE HA TOATOTOBKY BBITYCKHHKOB K OCO3HAHHOMY
BbIOOpY Tpodeccun. YueOublii mnpeamer «['eomerpus»
BXOAUT B IICPCUCHDb

yueOHBIX TPEAMETOB, 00s3aTeNbHBIX JJIsI M3Y4YCHUS B CpelHEH

(mosnHOM) oOIIeOOpa3oBaTebHON MIKOJe. JlaHHas mporpamma

npeaycMaTpuBaeT U3ydeHre npeaMera Ha 6a30BOM YpOBHE.
[IporpamMa peanu3yer aBTOPCKHE HJEH  Pa3BUBAIONICTO

OOy4YeHHs TEOMETPUHU, KOTOPOE JOCTHraeTcs OCOOCHHOCTSIMHU

M3JI0KCHUST TEOPETHYECKOr0 MaTepualia U CUCTEMOU YIpaKHeHUH

Ha JI0Ka3aTelIbCTBO, CPABHCHUE, MOCTPOCHHUE, aHAIN3, BBIICICHUC

IJIABHOTO, YCTAaHOBJICHHE CBs3eH, KiaccuuKaluioo, o0o0IeHue U

CHCTEMATU3AIHIO.



OO6Lan xapakTepmucTmnKa Kypca

Conepxanne Kypca reomerpu B 10—11 xmaccax mpeacTaBieHO
B BUJIC CIIeTYFOIINX COJIepKaTEeITbHBIX pa3enos:
«IlapanienbHOCTH B NpocTpaHcTBe», «IlepneHanKyIIpHOCTH B
npocTpancTBe», «MHOrorpanHukm», «KoopamHaThl 1 BeKTOPHI
B npocTpaHcTBe», «Tena Bpamenus», «O0bémsbl Tea. [Liomann
chepbny, «I'eomMeTpUst B HCTOPUYECKOM PA3ZBHTHI.

B pazmene «Ilapa/uieIbHOCTL B TNPOCTPAHCTBE» BBOJUTCS
MOHSITUE TAPAUICITBHOCTH MPSIMON M TUIOCKOCTH, KOTOPOE CIYXKUT
(yHIaMEHTOM THOKOTO M MOIIHOTO aIlfapara, HCIOJIb3yeMOro B
pEIIeHNY TeOMETPUIECKHX 3a/1a4.

B 3amaun wusyuenus pazgena «IllepneHaMKyJSIPHOCTH B
NMPOCTPAHCTBE» BXOJWUT pA3BUTHE YMEHHS pemaTh 3a/adyu
paIoHaTbHBIMI METOJIaMH, BHOCUTHh HEOOXOMUMBIE KOPPEKTHBHI B
XOJI€ peIIeHNs 3aa4H.

Oco0eHHOCTBIO pazfiena «MHOrOrpaHHUKH» SBISIETCS TO, YTO
MaTepuanl JaHHOTO pasfeia HOCUT MPUKIATHOW XapakTep H
YUYUTBIBACT B3aMMOCBSA3b CHUCTEMbI HAayYHBIX 3HAaHUU " METOJa
MO3HAHMsSI — MaTeMaTHYeCKOro MOJICIIUPOBAaHUsA, OO0agacT
IMUPOKUMHU BO3MOXHOCTAMU JISI pPa3BUTUA aAJITOPUTMHUYCCKOIO
MBIIJICHUSA, oOecreunBaeT OIIBIT HpOILyKTHBHOfI JACATCIBHOCTH,
oOecreynBalONMi ~ pa3BUTHE MOTHBAallMM K  OOYYEHHIO W
WMHTEIICKTA.

Pasnen «KoopaunaTsl M BeKTOPbI B NPOCTPAHCTBE» pac-
IIUPSIET TIOHATHUS, H3yYSHHBIE B Kypce TeoMeTpuu 7—9 KJaccos, a
TaK)Ke METOJbI MccienoBanus. Llenplo u3ydeHns JaHHOTO paszelna
SIBIISIETCSl (POPMUPOBAHUE YMEHHS IPUMEHATh KOOPAHMHATHBIA METO]]
JUTSL PETIeHUs Pa3TUYHBIX TEOMETPUUECKUX 3a/1ad.

Marepwuan pazznena «Tena BpameHus» criocoOCTBYeT Pa3BUTHIO
CaMOCTOATENIbHOCTH B OpraHU3allii U MPOBEJEHUU HUCCIIEA0BaHUH,
BOOOpaXEHUS U TBOPUECKUX CTIOCOOHOCTEH yUaIIiXCs.

Martepuan paszaena «Oobémbl Ted. Ilmomans chepo» dop-
MHPYET TPEACTaBICHUS 00 OO0mmX wHaesxXx W MeTOJax Mare-
MaTHYeCKOro aHaim3a W reoMmerpud. llems m3ydenus pasgema —
MIPUMEHEHUE MaTEeMaTHYECKOTO aIapara Juisl pelieHus
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MaTEeMaTHYECKUX W MPAKTHYSCKUX 3a/ad, a TakxkKe JUIsl JIOKa-
3aTeIbCTBA Psiia TEOPEM.

Pazgen «['eomeTpusi B HCTOPHYECKOM PAa3BUTHM» TO3BOJIACT
chopMUpPOBaTh TPEJACTABICHUE O KYJIbTYPHBIX H HCTOPUYECKUX
(hakTopax CTaHOBIECHHsS MaTeMAaTUKH KakK HAyKW, O IIEHHOCTH
MaTeMaTHYECKUX 3HAaHUN M WX NMPUMEHEHNH B COBPEMEHHOM MHpE,
0 CBSI3M HAYYHOTO 3HAHUS U IIEHHOCTHBIX YCTaHOBOK.

JInyHoCTHLIE, MeTanpeaMeTHble
1 npegMeTHbIe pe3yribTaTbl OCBOEHUA
coaepXaHuUA Kypca reomeTpum

W3yuenne reomeTpum MO JAaHHOW MpOTpamMMe CIOCOOCTBYET
(OpPMHUPOBAaHUIO Y YYaIIUXCS JMYHOCTHBIX, MeTamnpea-MeTHBIX,
NpeJMETHBIX  pe3yJbTaToB  OOYyYEHHs,  COOTBETCTBYIOIIUX
TpeboBanusM DenepalbHOrO rOCyJapCTBEHHOIO 00pa3oBaTeLHOTO
CTaHJIapTa CPEIHEro 00IIero 00pa3oBaHusl.

JInyHOCTHBIE pPe3yJbTaThI:

1) BocnmMTaHHEe  POCCHMCKOM  TpaKIAHCKOW  HAECHTHYHOCTH:
naTpuoTu3Ma, yBaxkeHus K OTedecTBY, OCO3HAHHUS BKJIanua
OTCYECTBCHHBIX YUEHBIX B PA3BUTHE MUPOBON HAYKH;

2) bopmHpoBaHHE  MHPOBO33PEHHMsS, COOTBETCTBYIOIIETO  CO-
BPEMEHHOMY YPOBHIO pa3BUTHS HAYKH U  OONICCTBEHHOMN
MPAKTHKY;

3) OTBETCTBEHHOE OTHOIICHHE K OOY4YeHHI0, TOTOBHOCTh |
CIOCOOHOCTh K CaMOPa3BHTUIO W €caMOOOpa3oBaHUIO Ha
NPOTSDKEHUHM BCEW KM3HW; CO3HATEJIbHOE OTHOLICHHE K
HETIPEPHIBHOMY  OOpa30BaHUI0O KaK  yCIOBHIO  YCIEITHOU
po(ecCHoHaIbHON M OOIIECTBEHHOM JIEATEIIbHOCTH;

4) ocosHaHHBIA BBIOOp Oyayiiel MPOhECCHOHANBHONW IEATENb

HOCTH Ha 0a3e OpHEHTHUpPOBAaHUS B MHUpe Hpodeccuii U Tpo

(eccHOHANBHBIX ~ TIPEANOYTCHUH;  OTHOIIEHWe K  Tpodec

CHOHAIILHOW  JICATENILHOCTH KAk K BO3MOXHOCTH  y4yacTus

B pCEUICHMHM JIMYHBIX, OOILIECTBEHHBIX, I'OCYIaPCTBEHHBIX

W OOIIEHAIMOHANBHBIX  MpobieM; (HOpMUpPOBAHUE  YBAKH-
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5)

6)
7)

8)

1)

2)

3)

4)

5)

6)

TEIHOTO OTHOILUEHUS K TPYAY, PAa3BUTHE OIbITA Yy4acTUs B
COLIMAJIbHO 3HAYMMOM TPY/IE;

yMEHHE KOHTPOJIMPOBATh, OIEHUBATh U aHAJIM3UPOBATH MPOIIECC
1 pe3ynibTaT yueOHOM 1 MaTeMaTHIeCKON AeITeIHbHOCTH;

YMEHHE yIPaBIISTh CBOEH MO3HABATEIHHON e TENFHOCTHIO;
YMEHHE B3aWMOJCHCTBOBATh C OJHOKJIACCHUKAMH, JI€THMHU
MJIAQIIET0 BO3pacTa W B3POCIBIMH B 0O0pa3oBaTeNbHOHN, 00-
IIECTBEHHO TIOJIE3HOW, y4eOHO-HCCIeN0BaTeNbCKOM, MPOSKTHOM
U APYTUX BUJAX JACSITCIHHOCTH;

KPUTUYHOCTh  MBIIUICHHUS,  WHUIUATHBA,  HAXOJYUBOCTD,
AKTUBHOCTD P PEUICHUU MaTeMaTHUYECKUX 3a]1a4.

MertanpeaMeTHbIe pe3yJabTaThI:

YMEHHE CaMOCTOSITEIILHO ONPEAEIATh eI CBOEH AeSTeIbHOCTH,
CTaBUTH U (OPMYIHUPOBATH AJisi ce0sl HOBBIE 3a/]auu B yuéoe;
YMEHHE COOTHOCHUTH CBOM JE€HCTBUS C IUIAHUPYEMBIMHU
pe3ylbpTaTaMy, OCYIIECTBIIATE KOHTPOJIb CBOEH IEATEIBHOCTH B
mporecce JOCTHXKEHHUS PE3ysbTaTa, ONPenNeNsiTh CIIOCOObI
NEHCTBHUII B paMKax MpPEUIOKEHHBIX YCIOBHHA W TpeOOBaHMIA,
KOPpEKTHPOBaTh  CBOM  JEHCTBHA B  COOTBETCTBUU  C
HU3MEHSIIOLIEHCS CUTYalueH;

YMEHHE CaMOCTOATENbHO TPUHUMATh pEIIeHHs, NPOBOIUTH
aHaJIN3 CBOEU JESATENbHOCTH, MPUMEHSTh DPA3JINYHBIE METOJIBI
TIO3HAHMUS;

BJIQ/ICHNE HaBBIKAMM IIO3HABATeNbHOW, y4eOHO-HCCIe10Ba-
TEJIbCKON U MPOEKTHOM JIEATEJIbHOCTH;

(dbopMHpoBaHUE TOHATUIHOTO amnmapara, yYMEHHS CO3/1aBaTh
000011IeHNs], yCTAaHABIMBATh AHAJIOTUH, KJIACCU()UIPOBATH,
CaMOCTOSITEIbHO ~ BBIOMpAaTh OCHOBAHUSI M KPUTEPUH IS
KJ1accu(UKaIny;

YMEHHE  YCTaHABJIMBaTh  IPHUYUHHO-CIECJACTBEHHBIE  CBS3H,
CTPOUTH JIOTHYECKOE PACCyXJIEHHE, YyMO3aKiIodeHue (MH-
IOYKTUBHOE, IelyKTHBHOE U 110 aHAJIOTHH) U JIeTIaTh BBIBO/IBI,
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7)

8)

9)

(hopMUpOBaHHE KOMIETEHTHOCTH B OOJIACTH WCIIOJIB30BAHUS
MH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

YMEHHE BHJIETh MaTEMaTHYECKYIO 3a/lady B KOHTEKCTE Mpo-
OJIEMHOW CHUTyalluu B JAPYTUX JUCIUILNIMHAX, B OKPYXKarOIICH
KHU3HH;

YMEHHE CAMOCTOSITENILHO OCYIIECTBIISATH IMOWCK B Pa3IMIHBIX
WUCTOYHUKAX, OTOOp, aHalii3, CHUCTEMATH3alMI0 W  Kiac-
cudukamuio wHbOpMANKMK, HEOOXOMWMOW M  pemIeHus
MaTeMaTHUYECKHX MpOoOJieM, TIPEICTaBIATh ©€ B MOHATHON
dbopme; MPUHUMATH pEIICHHE B YCIOBHSX HEMOTHON WIH W3-
OBITOYHOW, TOYHOM WM BEPOSTHOCTHOW WH(OPMAILUHU; KpPH-
TUYECKH OIICHMBAaTh W WHTEPIPETUPOBATh WHGOPMAIHIO,
MOJIy4aeMYI0 U3 Pa3IMYHbIX HCTOUHUKOB;

10) ymeHue HCIOIB30BATh MATEMATHIECKUE CPEAICTBA HATIISIIHOCTH

(rpadmku, TAOMUIBI, CXEMBl W JIp.) JUIS WDIFOCTPAlWH,
WHTEPIPETAUH, apTyMEHTAIINH;

11) ymeHue BBIIBUTaTh TUIOTE3bI IPU PELICHUH 33a4H, TOHUMATh

HEOOXOIMMOCTh UX TIPOBEPKH;

12) nmoHMMaHWE CYNIHOCTH AJITOPUTMHUYECKUX TMPEINHCAHUN |

1)

2)

3)

4)

5)

yYMEHHE [eHCTBOBaTh B COOTBETCTBUH C HPEAJIOKECHHBIM
JITOPUTMOM.

IIpenmeTHBIE pe3yabTATHI:

OCO3HAaHWE 3HAYEHUS MAaTEeMaTHKH B TIOBCEAHEBHON JKW3HU
YeII0BEeKa;

Mpe/cTaBJIeHue O MaTeMaTH4ecKOW Hayke Kak cdepe Ma-
TEeMAaTHYECKON JIesATeNhbHOCTH, 00 JTamax e€ pa3BuTHs, O €€
SHAYUMOCTHU [JIA pa3BUTHA HMBUIIN3AIIUN

YMCHUC OIIUChIBATHL ABJICHUA PpC€aJlbHOI0O MHUpa Ha MarTe-
MAaTHYCCKOM SA3BIKEC, peaCTaBJICHUEC (0] MaTEMaTHYCCKHUX
IIOHATHUAX W MaATEMAaTHYCCKHUX MOJACIIIX KakK O BayKHEHIIIEM
WHCTPYMEHTAPHH, TTO3BOJISIONIEM OMUCHIBATH U U3yd4aTh Pa3HbIC
MPOLIECCHI U SIBJICHUS;

MpPEeJICTaBICHHEe OO0 OCHOBHBIX NOHATHSAX, HUAESIX M METOJax
FEOMETPUU;

BJIAJICHUE METOJIaMH JIOKA3aTEIbCTB U aJrOPUTMaMU PELICHUS;
YyMEHUE  HMX  OPUMEHSITh,  MPOBOAUTH  JOKA3aTEJIbHBIC
paccyX/IeHus B X0/Ie PELICHHS 33/1aY;
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6)

7)

MNPAKTUYCCKNU 3HAYMUMBIC MATCMATUYCCKUC YMCHHA U HABBIKH,
CIIOCOOHOCTh HX MNPUMCHCHUSA K PCHICHUIO MAaTECMATUYCCKUX U
HEMATEMATHYCCKUX 3a1a4;

BJIAACHWEC HAaBbIKaMU HMCIIOJIb30BAHUS KOMIIBIOTCPHBIX MPOrpaMm
IIpu pCIICHUU MaTEMAaTUYCCKUX 3a/1a4.

MnaHupyeMble pe3ynbTaTtbl 0Gy4YeHUs reoMeTpUK

BeimyckHuk HAy4YnTCS:

ONepUpOBaTh MOHATHSIMM: TOYKa, IHpsAMas, IUIOCKOCTb B
MIPOCTPAHCTBE,  MApAJUIETBHOCTE M NEPHNEHIUKYJISIPHOCTD
MPSIMBIX U TIOCKOCTEH;

pacro3HaBaTh OCHOBHBIE BHJBl MHOTOTPAaHHHMKOB (TIpU3Ma,
HpaMua, PSMOYTOJIBHEIN Tapajuiesenumes, Ky0);

n300paxkaTb reoMeTpUuecKue (UIyphl C HOMOLIBIO YEPTEKHBIX
MHCTPYMEHTOB;

n3BJeKaTh MHOOPMALHIO O IPOCTPAHCTBEHHBIX TEOMETPHUCCKUX
¢burypax, npeICcTaBICHHYIO Ha YePTEKaX;

npuMeHsTh Teopemy Iludaropa mpu BBIUHCICHHH 3JE€MEHTOB
CTEPEOMETPHUYECKHX (QHUTYD;

HaXOIUTh OOBEMBI W TUIOLIATU TOBEPXHOCTEH MPOCTEHIINX
MHOTOTPaHHUKOB C IPUMEHEHHEM (HOPMYIL;

pacro3HaBath Teja BpalleHUs: KOHYC, IWIHHAP, chepy U map;
BBIUUCIISATH OOBEMBI M TUIOUIAU TOBEPXHOCTEH MpPOCTEHINX
MHOTOTPaHHUKOB M TeJl BPaIllEHHs C IIOMOIIBI0 (OPMYIL;
ONEpUPOBaTh IOHATHEM <(JIEKAPTOBBI KOOPAWHATHEI B IpPO-
CTPaHCTBE;

HaXOIUTb KOOPAMHATHI BEPIIMH Ky0a W TNPSMOYTOJIBHOTO
napajuleIenuIesa;

HaXOJUTh PUMEPBI MATEMAaTHUECKUX OTKPBITUI U UX aBTOPOB, B
CBSI3U C OT€YECTBEHHOU U BCEMUPHOU UCTOPUEH;

MMOHMMATh POJIb MaTEMAaTHKH B pa3BuTHH Poccuu.

B nogceonesnoti scusnu u npu uzyyenuu

opyaux npeomemos.

COOTHOCHUTh a0CTpPaKTHbIE TI'€OMETPHYECKUE IOHATHS H (aK
ThI ¢ PeaJIbHBIMHU KMU3HEHHBIMH O0BEKTAMH U CUTYAI[USIMH;
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WCIIOJIb30BaTh CBOWCTBA IMPOCTPAHCTBEHHBIX T'€OMETPHUYECKUX
(buryp ISt pereHust 3a1a4 MPaKTUIECKOTO COICPKAHMS,
COOTHOCHUTH ILJIOIIA/IA TIOBEPXHOCTEH TEN OJMHAKOBOUW (HOPMBI U
Pa3NUYHOTO pa3Mepa;

OLICHMBATh (POPMY MPABUIILHOIO MHOTOTPaHHHKA TIOCIIE CITUJIOB,
CPEe30B M T. II. (ONIPEACIIATh KOJTUIECTBO BEPITHH, pedep 1 rpaHeit
MOJTYYCHHBIX MHOTOTPAaHHUKOB).

BbinyCKHHK NOJYYUT BO3MOKHOCTD HAYYMThHCSI:

MIPUMEHSTh AJIS1 PelleHHsl 3aJad IeoMeTpudeckue (axTbl, eciu
yCJIOBUSI MPUMEHEHHS 3alaHbl B SIBHOH (opMme;

pemaTh 3aJa4d Ha HAaXOKACHUE T'eOMETPUYECKHUX BEIUYUH IO
o0pasnam Uiy aIrOpUTMaM;

JeNaTh IJIOCKUE (BBIHOCHBIE) YEPTEKU M3 PHUCYHKOB OOBEMHBIX
¢uryp, B TOM 4HCIIE PHCOBATh BHJ CBEpXy, COOKY, CTPOHUTH
CeueHHs MHOTOTPaHHUKOB;

W3BJCKaTh, WHTEPIPETHPOBATH M  NPEOOpPa3OBBIBATH  HMH-
(dhopmarro 0 reoMeTpHUYeCKUX (UTypax, MPEACTaBICHHYIO Ha
YepTexax;

MPUMEHSTh reoMeTpudeckue (akThl AJIS PElIeHHs 3a1ad, B TOM
YHCciIe MPEANOJIAaraloINX HECKOJIBKO I1ar0B PEIICHUS;
OIMCHIBATh B3aWMHOE PACIIOJIOKEHHE NPSAMBIX U IJIOCKOCTEH B
MIPOCTPAHCTBE;

(dhopMynupoBaTh CBOWCTBA U MPU3HAKH DUTYP;

JIOKa3bIBaTh T€OMETPUIECKUE YTBEPIKICHHUS;

3ajaBaTh IUIOCKOCTh YpaBHEHHEM B JIEKapTOBOW CHUCTEME
KOOPJIMHAT;

BJaJIeTh CTaHJAPTHOM Kiaccu(UKalueil MpOCTPaHCTBEHHBIX
¢duryp (mupaMupl, MPU3MBIL, TAPAJIIEIICTIATIEb );

HCIOJBb30BaTh CBOMCTBAa TeOMETpUYECKUX (pUryp i pemeHus
3aja4 MPaKTHYECKOro XapakTepa M 3aiad U3 ApYrux obsacten
3HAHWI;

pemaTh NpocTeiIne 3aJa4i BBEJJCHHEM BEKTOPHOI0 Oasuca.



MecTo Kypca reomeTpum B y4eOGHOM nnaHe

B 6aszucHom yueOHOM (00pa3oBaTelbHOM) IUTAHE HA H3yYCHHE
reomerpun B 10—11 xiaccax cpeaHel KOl OTBEAEHO 2 YIeOHBIX
Yaca B HEJIEIII0 B TEUCHHE Ka)I0TO T0/1a 00y4eHUsI.

CopepxxaHue Kypca

MoBTOpPEHUEe

Pemenwne 3amau ¢ mpuMeHEHHEM CBOMCTB (PUTyp Ha IJIOCKOCTH.
3agaun Ha JOKAa3aTeIbCTBO M IOCTPOCHHUE KOHTPIPUMEPOB.
Hcnonp3oBanue B 3aJadax MPOCTEHINIUX JIOTHYECKUX IPaBUIL.
Pemenue 3amad ¢ UCMONB30BAHMEM TEOPEM O TPEYTOIBHUKAX,
COOTHOIICHHNH B  TPSIMOYTOJbHBIX  TpPEYrojbHUKAX, (aKTOB,
CBSA3aHHBIX C  4YeTBIPEXyrosbHMKamMu. PemeHue 3amau ¢
HCITONTb30BaHHEM (DaKTOB, CBSI3aHHBIX C OKPYKHOCTSIMH. PerneHwme
3a7a4 Ha U3MEPEHUs Ha IUIOCKOCTH, BBIYUCIEHHWE JUIMH U
momaaei. Pemenne 3anay ¢ HCMOIb30BaHUEM METO/Ia KOOPIUHAT.

HarnsgHas ctepeomeTtpusi

@urypsl 1 X U300paXkeHus (MPSAMOYTOJIBHBIN NapaieIenumes,
KyO, mupamuza, npusMa, KOHyc, LwiIMHAp, cdepa). OcHOBHBIE
MOHATHSI CTEPEOMETPUH U X cBoiicTBa. CeyeHus Kyba u TeTpaszpa.
Touka, mpsiMas W IUIOCKOCTb B IPOCTPAHCTBE, AKCHOMBI
CTEPEOMETPUM W CIEACTBUS M3 HUX. B3anmHOe pacnosnoxeHue
MNpSIMBIX M IIOCKOCTEN B MpocTpaHCTBe. [lapannenbsHoCTh NpsMBIX
W IUIOCKOCTeH B mpocTpaHcTBe. [300pakeHHe MNPOCTEHIINX
MIPOCTPAHCTBEHHBIX (UT'YpP HA IJIOCKOCTH.
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MapannenbHOCTb
1 NepneHANKYNSAPHOCTbL B MPOCTPaHCTBE

Paccrostans mexy purypamu B mpOCTpaHCTBE.

Yroer B mpoctpaHcTBe. [lepmeHOUKYMSIpHOCTH NPAMBIX U
IJIOCKOCTEH.

[Ipoexknms ¢urypsr Ha TIIOCKOCTh. [lpw3HaKM meprieHAN-
KYJSIPHOCTU TPSIMBIX U TUIOCKOCTEH B MpocTpaHcTBe. Teopema o
TpEX MEePIEHANKYISIPaAX.

MHororpaHHuKu

[Mapannenenunen. CpoilcTBa  OPSIMOYTOJBHOIO  Mapasuie-
neruniena. Teopema Iludaropa B mpocrpancrte. [lpusma u
nupamuaa. [IpaBunbHas nupamuia U npaBuibHas npusMma. [Ipsamas
nupaMuaa. DIEMEHTHI TPU3MBI U TUPAMUJIBI.

[Ipocreiimye KoMOWHAIIMM MHOTOIPAaHHUKOB M TEJ BpALICHMS.
BbrurcneHne  3JIeMEHTOB  MPOCTPAaHCTBEHHBIX  uryp (pEopa,
JIUATOHAJH, YTJIbI).

Tena BpaweHusa

Hunmmaap, xonyce, chepa u map. OCHOBHBIE CBOWCTBa MPSIMOTO
KpyroBOro HWJIMHIpPA, TIPSIMOT0 KpyroBoro kKonyca. M3obpaxenune
TeJl BpalleHus Ha IiockocT. [IpencraBieHue 00 ycedEHHOM
KOHyCe, CEYeHHSAX KOHyca (MapajUIebHBIX OCHOBAHHIO U
MPOXOJAIINX Yepe3 BEPILMHY), CEUCHUSIX LWIMHIApA (HapajieIbHO
U TIEPIICHANKYJIIPHO OCH), CeUeHMsX Liapa. Pa3BépTka nmimHapa u
KOHYyca.

O6LEMbI Ten. Mnowanw ccepbi

[Monsitie 06 00bEMe. OOBEM THUpaMHJIBI U KOHYCA, TPU3MBI U
mrHApa. O0bEM mapa.



[lomoGuble Tema B mpocTpaHcTBe. COOTHOWICHHS MEXKAY
IUIOINAASIMU TTOBEPXHOCTEH M 00bEMamMu mogoOHbIX Teid. [lnomans
MOBEPXHOCTH MPaBHILHON MUPaMUABI U MPsIMOH mpu3Mel. [Inomas
MOBEPXHOCTH MPSAMOTO KPyroBOro LWJIMHIPA, HMPSIMOro KpyroBOTO
KOHYyca U 11apa.

KoopanHatbl 1 BEKTOPbI
B NPOCTPaHCTBE

JIBU>KeHHs B TIPOCTPAHCTBE: MapaylIeNIbHBIH TepeHoc, LEeH-
TpaJlbHasi CHMMETpPHS, CHMMETpPUS OTHOCUTEJIBHO IUIOCKOCTH,
noBopoT. CBoiicTBa aABWKeHui. IlpuMeHeHue IBUXKEHMH TpHU
pelIeHny 3a/1ay.

BexTopsl u koopauHaTel B mpocTpaHcTBe. CymMMa BEKTOpOB,
YMHOKEHHE BEKTOpa Ha YHCIO, YIroJ MEXIy BEKTOpaMHu.
Konnuueapusle © = KoMmIulaHapHble — BekTopbl.  CkansipHoe
MIPOU3BEIEHUE BEKTOPOB. Teopema 0 pa3ioKeHHH BEKTOpA MO TPEM
HEKOMIUTaHapHBIM BekTopaM. CKallsIpHOE IPOU3BEACHHE BEKTOPOB B
KoopauHarax. lIprMeHeHHMe BEKTOpOB MNpH pPEIIECHWHM 3a7ad Ha
HaxO0XXJICHUE PACCTOSHHM, ITMH, TUTOIIaaeH 1 00BEMOB. Y paBHEHHE
IUIOCKOCTH B MPOCTPAHCTBE. YpaBHEHHE cepbl B MPOCTPAHCTBE.
@opmyna A1 BBIUMCIEHUS DPACCTOSIHUS MEXKIY TOYKAMH B
MIPOCTPAHCTRBE.
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TemaTnyeckoe nnaHUpoBaHue

10 knacc

(2 vaca B Hegento, Bcero 68 4acoB)

Conepxkanue y4eOHOTO Konuuectso | XapakTepucTHKa OCHOBHBIX BUJOB AESTEIbHOCTU YUCHUKA
< Marepuaia 4acoB (Ha ypoBHE Y4eOHBIX JCUCTBHI)
=
]
=} %
Z E
1 2 3 4
Baeznenue B crepeoMeTpHio 9
1 |OcHosHbIe MORsATHS 2 Ilepeuucasams OCHOBHBIE TIOHATHS cTepeoMeTpuu. Onuceliéams
CTepeoMeTpu. AKCHOMBI OCHOBHBIE ITOHATHUS CTEPEOMETPHH (TOUKA, IPsAMasi, INIOCKOCTB).
CTepeoMeTpuH Onucviéams BO3MOXKHBIE CTIOCOOBI PACIIONOXKEHHS TOUEK,
MPSAMBIX U INIOCKOCTEH B IpOCTpaHCcTBe. Popmyauposams
2 |CnepcTBust M3 akCHOM 2 p pocTp PMYIUP
AKCHOMBI CTepeoMeTpuH. Pa3psACHATH U MIUTIOCTPUPOBATH
CTEPEOMETPUH
AKCHOMBI.
3 |[IpocTpaHcTBeHHbBIE 4 Dopmynuposams M T0Ka3BIBATh TEOPEMBI — CIIEJCTBHS U3
¢urypsr. HagansHsre AKCHOM.
MPEICTaBICHHUS O Dopmynuposams CIOCOOBI 3a1aHNA INIOCKOCTH B IIPOCTPAHCTBE.
MHOTOT'paHHHKAX Ilepeuucnsaimob 1 ONMUCHIBATh OCHOBHBIE 3JIEMEHTH MHO-
TOrPaHHUKOB: p&Opa, BEpIINHBI, TPAHU.
KourponbHas 1 p pebpa, Bep P

pabora Ne |




Onucwisams BUIbI MHOTOTPAHHUKOB (MUpamMu/Ia, TETPasp,
npu3Ma, IPSMOYTOJIBHBIH Mapauieienunes, Ky0), a TakxKe ux
3JIeMEHTHI (OCHOBaHMUs, OOKOBBIE IpaHu, pEOpa OCHOBAHMUS,
00KOBBIC pEOpa). Peutams 3a1a4u Ha MOCTPOCHHUE CCUCHUI
MHOTOTPaHHHUKOB

B IIPOCTPAHCTBE.
[MapamnensHoe mpo-
€KTUPOBaHUE

Iapa/aieasHOCTh B 15
MPOCTPAHCTBE
B3auMHoOe pacronoxeHue 3 Onucvisams BO3MOXKHBIE CIIOCOOBI PACIIOTIOKECHUS B
JBYX MPSMBIX B MPOCTPAHCTBE: IBYX HPSIMBIX, IPAMO# M INIOCKOCTH, JBYX
HPOCTPAHCTBE IJIOCKOCTEH.
TTapanienbroCTs HpaMoi Z Dopmynuposams onpeaeneHus: napauieIbHbIX np;ime,
T TTOCKOCTH CKPEIIUBAOLIAXCS MPSMBIX, TAPAIUTIEIBHBIX TPSIMON 1
IJIOCKOCTH, TTapajlIeNbHBIX IIOCKOCTeH, Ipeodpa3oBaHie
TapasiesHoCTh 3 JIBUKEHUS, UTYPBI, CAMMETPHYHON OTHOCHTEIBHO TOUKH,
WIOCKOCTEH paBHBIX (uUTyp, NpeoOdpa3zoBaHus O100US.
Pasvsacrame nouaTus: npeodpasoBanue GUryp, napaniensHbiid
[peoGpasoBanue Quryp 4

TIepeHocC, MapajieIbHOEe NPOSKTUPOBAHNE, ITapaJlIeIbHAas
npoekuus ( n3obpaxenue) Gurypsl. Popmyruposams CBOUCTBA
MapaJuIeIbHOTO IPOSKTHPOBAHUSI.




2

4

Konrponbnas
pabota No 2

Dopmynuposams u 0okaszviéans MPU3HAKA: TAPATUICITBHOCTH
JIBYX HPSIMBIX, [TapaJUIEIbHOCTH HPSIMOI! U IIJIOCKOCTH,
HapajieIbHOCTH ABYX IUIOCKOCTel. Popmyauposams u
00Ka3b16aMb CBOMCTBA: NapaJUICIbHBIX IPSIMBIX, TapaJlIeIbHBIX
IJI0CKOCTEH. Pewams 3ajaui Ha IIOCTPOEHUE CEUECHUN
MHOTOTPaHHHKOB, a TAK)XXe MOCTPOCHUE N300pakeHu Guryp

[lepreH MKy IAPHOCTD B 27
IPOCTPAHCTBE
8 |Vron mexmy 2 Dopmynuposame ONPENENEHUS: YTIIA MEXKIY TIEPECEKATOIIUMHUCS
IPAMBIMH TIPAMBIMH; YTJIa MEX/LY CKPELIMBAIOMIMMHUCS IPAMBIMU; PSIMONA,
B [IPOCTPAHCTBE TIEPIIEHIMKYJIAPHOMN MIIOCKOCTH; yIJla MEX1y MPSAMOH 1
IIOCKOCTBIO; YIJIa MEKY JABYMS ILIOCKOCTSMH;
9  |Mepnenpuxynsprocts 3 -
. TIEPIIEHIUKYJIAPHBIX IIOCKOCTEH; TOUEK, CHMMETPHYHBIX
IPAMOii U IJIOCKOCTH
OTHOCHTEJILHO TUIOCKOCTH; (PUI'ypP, CAMMETPHYHBIX OTHOCHTEILHO
10 |Mepnenauxyp u 2 IJTOCKOCTH; PACCTOSHUS OT TOUKH JI0 (PUI'YPBI; PACCTOSAHUS OT
HAKIOHHAS HpAMOii J10 TapaJLIENIEHOMN €M IIIOCKOCTH; PACCTOSHHUS MEXKITY
NapajuIeNbHBIMHU IUIOCKOCTSMHU; OOLIETO TEPIIEHNKYIIAPA BYX
11 |Teopema o Tpéx mep- 4 CKPELIUBAIOIINUXCS IPSAMBIX.

HNEHAUKYJIISIpax




1 2 4
KonTponbHas Onucwisams NOHATHS: TIEPIICHIUKYIAP, HAKIIOHHAS,, OCHOBAHHE
pabota Ne 3 NEPIEHIUKYIISIpa, OCHOBAaHUE HAKIIOHHOW, IPOEKLUS HAKJIOHHOM,
OPTOTOHAIIbHAS TIPOEKIHA (GUTYPBI, PACCTOSIHAE MEXIY
CKPEILMBAIOIIKUMHUCS IPSIMBIMU, 3€PKaJlbHass CUMMETPHSI,
JBYTPaHHBII yroj, TpaHb JBYIPaHHOTO YIia, peOpo JBYrpaHHOTO
yrIia, JUHEHHBIN yroJl ABYIPaHHOIO YIJIa.
12 Vo MexIy npaMoil 1 Dopmynuposams u 00KA3bI6AMb TPUIHAKU: TIEPIIECHIUKYISIPHOCTH
TOCKOCTBIO NIPSIMOU U TUIOCKOCTH, NIEPIICHIUKYJIIPHOCTH ABYX IUIOCKOCTEH.
Dopmynuposams u 00KA3bI6amMs CBONCTBA: MEPHEHINKYIAPHBIX
13 JByrpanssiii yroa. Yroiu MpsIMBIX; IIPSIMBIX, NCPHCHAUKYJISIPHBIX IJIOCKOCTH,
MEXITY JABYMSI NepHeHIUKYISPHBIX II0CKoCcTed. Popmyauposams u
IIJIOCKOCTSIMU. 00KA3b186AMb TCOPEMBI: O IEPICHAUKYIISAPE U HaKHOHHOﬁ,
70 IIPOBEAEHHBIX U3 OJHON TOUKH; O TPEX NEPIEHIUKYIIAPAX; O
€PIECHIUKYIISIPHBIE o
PHCHMKYIAP IUIOIIAI OPTOTOHAJIbHOU IIPOEKIIUU BBIILYKJIOTO
IUIOCKOCTH
MHOTOYTOJIbHUKA. Pewams 3aauil Ha 10Ka3aTEIbCTBO, a TAKXKE
BBIUUCIICHHUE: yI1a MEXIY NPSIMBIMH, yIia MEXy IpsIMoil n
15 |TInomans yr Ay 1p Y Ay 1p
o IJIOCKOCTBIO, YIJIa MEXAY IUIOCKOCTSMU, PACCTOSIHUSA OT TOYKHU 10
OpPTOTrOHAJILHOM 8
NIPSIMOM, PACCTOSIHUS OT TOYKH 0 INIOCKOCTH, PACCTOSIHUS MEXKIY
IIPOEKLIUU

KonrponbHast pabora
N4

CKpCLINBAOIIUMUCH TPAMBIMHA, PACCTOSIHUA MCKIY
napajjieJIbHbIMU IIJIOCKOCTSAMMU, ITUIOMAAN OPTOFOHaHLHOﬁ
MPOCKIIMN BBIITYKJIOTO MHOTOYI'OJIbHHUKA.
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MHororpaHHUKH 15
16 (IIpusma 4 Onuceléamp NOHATHS: TEOMETPUIECKOE TEJIO, COCEAHUE TPAHH
MHOTOIPaHHHUKA, INIOCKUI YTOJI MHOTOTPaHHHKA, JABYTPAHHBIH
17 |Hapaswtenemnumnes 3 YTOJI MHOTOTPaHHHUKA, [UIOIIA (b IIOBEPXHOCTH MHOTOTPAHHHKA,
JHArOHAIBHOE CEYECHUE TIPU3MBIL, IPOTHBOJICIKAILIE TPAHH
18 |[upamwuza 5 HapauieyIeuIIe/ia, JHarOHaIbHOE CeUYCHHE IPU3MbL U IIHPAMHUIbL,
yCeUeHHasl INPaMH/Ia.
19 [Yceuéunas nupamuja 2 Dopmyauposams OUPEAEIICHHS: MHOTOTPAaHHUKA, BBITYKIIOTO
MHOTOTPaHHUKA, IPU3MBI, IPSIMOM ITPU3MBIL, IPABUIIBHOMI
KoHTpobHas 1 TPH3MBI, ApaJlIeIIeuIie a, MHPaMU/IbI, PABHILHON THPaMHU/IbL,
pa6ora Ne 5 [PaBUJILHOTO TETPAdAPA, BHICOTHI IPU3MBbI, BHICOThI IIHPAMHUIBL,

BBICOTHI YCEUEHHOI NMUpaMuIbl, ano(eMbl MPpaBUIbHON
nupaMubl. Qopmyauposams u 00KA3bl6aAMs TEOPEMBL: O ILIOMIA-
Jti GOKOBOY MOBEPXHOCTH MPSIMOH IIPU3MBI, O IHATOHAIAX
napauieNnenunesa, o KBagpaTe JUaroHald MpsAMOYTroJbHOrO
napaJulesIeuIe 1a, O IUIoNa i OOKOBOI MOBEPXHOCTH
MPaBIIBLHOM MUPaMU/IB, O IIOIAAN OOKOBOM MOBEPXHOCTH
MpPaBUIBHON yCEUEHHOM MUPAMUBI.




Pewams 3anaum Ha J0Ka3aTCJIbCTBO, 4 TAKXKC BBIYUCJICHHUC!
SJICMCHTOB MPU3MbI U TUPpAMU/JbI, TUTIOIAAN [TOJIHOM U OOKOBO#
TOBEPXHOCTU NPU3MBI U TIUPAMU/IbI

IloBTOpEHUE
U CHCTEeMATH3alHus
yueOHOro MaTepuaJja

HOBTOpeHI/Ie " cucreMarui3anusa
y4eOHOTO MaTepuaia 3a Kypc
reomerpun 10 xmacca

HToroBast KOHTpOJIbHAS
pabora




11 knacc

(2 vaca B Hegento, Bcero 68 4acoB)

Copnep:xanue y4e0HOTo KosmmdecrBo | XapakTepHcTHKA OCHOBHBIX BH/IOB JIeSITEIbHOCTH YYeHUKA
E MaTepuaJja 4acoB (Ha ypoBHe yueOHBIX JelicTBHIT)
g
2 g
1 2 3 4
KoopauHATBI U BEKTOPHI B 16
NMPOCTPAHCTBE
1 |JlexapToBsl KoOpaMHATEL 2 Onucvigams TIOHATHSA: TIPSAMOYTOJIBHAS CHCTEMa KOOPAMHAT B
TOUYKHU B IPOCTPAHCTBE MPOCTPAHCTBE, KOOPAUHATHI TOUKH, BEKTOP, COHAPABICHHBIE U
MPOTUBOMOI0XHO HAIPABIEHHbIE BEKTOPBI, MTapaJlIeIbHbII
2 |Bexrops! B npoctpancTse > HNEPEHOC Ha BEKTOP, CyMMa BEKTOPOB, TOMOTETHS C
K03 GULHEHTOM, PaBHBIM K, yroJl MeX1y BEKTOpaMH.
Dopmynuposams ONPEEICHNS: KOIIMHEAPHBIX BEKTOPOB,
3 |Cnoxenue u BHIYHTAHHE 2 PaBHBIX BEKTOPOB, Pa3HOCTH BEKTOPOB, IIPOTUBOMNOJI0XKHBIX
BEKTOPOB BEKTOPOB, IPOM3BEICHIU BEKTOPA U YHCIIa, CKAIIPHOTO
4 |Ymuoxkenue BexTopa Ha 3 MIPOM3BEICHUS IBYX BEKTOPOB, TEOMETPUIECKOTO MECTa TOUEK,
uncio. ToMoTeTus OmccexTopa IBYTpaHHOTO yIJIa, ypaBHEHHS (QUTYPHL.
Hoxa3zvieams HOPMYIBI: PaCCTOSHHUS MEXTY ABYMS
5 |Ckansproe mpousse- 3
JIEHHE BEKTOPOB




I'eomeTpuueckoe MecTo
TOYEK MPOCTPAHCTBA.
YpaBHEHUE IIOCKOCTH

TOYKaMHU (C 3aJaHHBIMH KOOPAMHATAMH), KOOPJHHAT CEPEIUHEI
OTpe3Ka, KOOPIUHAT CYMMBI M Pa3HOCTH BEKTOPOB, CKaISIPHOTO
MIPOU3BEACHUS IBYX BEKTOPOB, AT BBIYHCICHHUS KOCHHYCA yIia
MEXIY OIBYMS HCHYJICBBIMH BEKTOPAMH.

Dopmynuposams 1 00KA3b16aMb TEOPEMBL: 0 KOOPAWHATAX

Kontpornbhas 1 BekTopa (MpH 33aHHBIX KOOPIMHATAX €r0 Havyajla M KOHIA), O

pabora Ne 1 KOJUTHHEAPHBIX BEKTOPAX, O CKAISIPHOM TPOM3BEICHHUH BYX
NIEPIECHIUKYISIPHBIX BEKTOPOB, 0 I'MT, paBHOynanéHHbIX OT
KOHIIOB oTpe3ka, o 'MT, npuHagnexamux AByrpaHHOMY Y1y U
PaBHOYAAIEHHBIX OT €ro rpaHei, 00 ypaBHEHUH INIOCKOCTH, O
BEKTOPE, NEPIEHANKYIISIPHOM JIAaHHOM II0CKOCTH. [Ipumensmo
M3YYEHHBIE OIIPEIEIICHNS, TEOPEMbI B (POPMYJIbI K PELIEHHIO
3a1aq

Tesia Bpamenus 29

Humanap 3 Onucvlgams TTIOHATHS: TAIHHAP, OOKOBAst MOBEPXHOCTh
LIJIMHAPA, TIOBOPOT (PUrYpPBI BOKPYT HPSIMO# Ha JaHHBIHM YroJ,

KomOuHanum umminzpa u 2 TEJIO BPAILeHHsI, 0CEBOE CeUCHHE LIMJIMHPA, pa3BEPTKa

HPU3MBI LHUJIMHIpPA, OOKOBAs MOBEPXHOCTh KOHYCa, OCEBOE CEUCHHE

Koryc 3 KOHYyCAa, pa3BepTKa KOHYCa, yCCYEHHBIM KOHYC, yCeUEHHAs

nupamMuja,




1 2 4

10 [Yceuénnplii koHyc ONHKCaHHask BOKPYT YCEYEHHOIO KOHYCA, YCEUeHHas MMpaMua,

11 ) BITMCAHHAS B YCEUEHHBIN KOHYC, QUrypa KacaeTcs cepsl.
Kombunauuu koryca u Dopmynuposams ONpeeNeHHs: IPU3MBL, BIIUCAHHON B IIMIHHID;
TTHpaMIILEL TPU3MBI, OIIMCAHHOW OKOJIO IIMIMHPA; MUPaMUIbI, BIUCAHHOW B
KoHTponbHas KOHYC; IMPaMU/Ibl, ONMCAHHOW OKOJIO KOHYca; chepsl U 1apa, a
paGota Ne 2 TaKKe MX JJIEMEHTOB; KacaTebHOM IJIOCKOCTH K cepe;

MHOT'OTpaHHHKA, BIIUCAHHOTO B chepy; MHOTOTpaHHHKA,

12 |Cdepa u map. OIHCAHHOTO OKOJIO C(hephl; MUINHPA, BIIUCAHHOTO B Cepy;
YpasHenue chepsl KOHYCa, BIIUCAHHOTO B C(epy; YCCUEHHOTO KOHYCa, BIIUCAHHOTO B

cdepy; LMINHIPA, OIIMCAHHOTO OKOJIO c(hephl, KOHyca

13 |Bsaumuoe pacmo- (bepy: 1 Apa, . (beps:, xomyca,

OIMCaHHOTO OKOJIO c(epbl; yCeuEHHOTo KOHYCa, OMMMCAHHOTO
J0KeHue cepsl 1

OKOJIO CepHlI.
TIOCKOCTH .

T3 | [{oxaszvieams HOPMYITBL: IUIOIIAH TOJTHOH IOBEPXHOCTH
MHororpaHHuky, LUJIMHIPA, IO i OOKOBOI MOBEPXHOCTH KOHYCA, IUIOLIA N
BINCAHHbIE B chepy OOKOBOI1 IOBEPXHOCTH YCEUEHHOTO KOHYCA.

15 |Mnororpannuxy, Dopmynuposams u 00KA3b16aMb TEOPEMBI: 00 ypaBHEHHHU c(hepbl
OIACAHEEIE KOO JIAHHOTO paJfyca ¢ IEHTPOM B IAHHOW TOYKE, O KacaTelbHOU
chepsr IUIOCKOCTH K cepe u e€ ce/CTBHUe.

16 |KomOuHauuu muiuHapa u

cdepsl, KOHyca 1 chepbl




KonrponbsHas 1 Ipumensims N3y4eHHbBIEC ONIPEICTICHUS, TEOPEMBI U
pabota Ne 3 (opMyJIBI K PELICHUIO 3a7a4
O0BEMBI TeJI. 17
[inomansb chepbl
17 |06bém Tena. Dopmyisl 3 Dopmynuposams onpeneseHus: 00bEMa Terna, IIOMIaIH
JUTSL BBIYUCITICHNS 00BEMa MIOBEPXHOCTH 1Iapa.
MPU3MBI Toxazvieams GopMyIbl: 00bEMa IPU3MBL, 00bEMa TMPAMUIIBI,
00béMa yceu€HHOI mHpaMusl, 00bEMa KoHyca, 00BhEMa
18 | ®opmyssl st BBI- S i ) .
. yCcedEHHOTO KOHyca, 00bEMa MImHIpa, 00bEMa 1apa, IIomaan
YHCIIeHUS 00bEMOB
. cdepsl.
MHPaMUAbI U yCEIEHHOH
Ipumensime M3y4eHHbIEC ONPECICHHS, TEOPEMBI U (HOPMYJIBI K
TIPaMUIbI
peleHuto 3a1a4
KonTponbHas 1
pabota Ne 4
19 |O6BEMBI 5
TEJl BpalleHUs
20 |IImomans cheps 2
KonTtponsHas pabdora 1

Ne5




1 2

TloBTOpEeHue
U CUCTeMAaTU3aLHs
y49e0HOTr0 MaTepraa 3a
KypC reOMeTpuH

Konrtponbnas padora Ne 6




Yueono-memoouueckuit komnnexkm

1. MaremaTunka: anreOpa ¥ Hadajga MaTeMaTHIECKOTO aHainmu3a, reomerpus. ['eomerpus. 10 kmacc.
BbazoBrrit ypoBens. Yuebnoe nmocobue. Mepamsak A.I'., Homuposckuii I.A., [Tonorckwuii B.b.

2. Maremarunka: anrebpa 1 Hadajga MaTeMaTHIeCKOTo aHaimu3a, reoMeTpus. ['eomerpus. 10 kiacc.
bazosrrit ypoBens. Junaktnueckne marepuansl. Mepaisak A.l., [Tomorckuit B.b., Pabunosua E.M.

3. Marematuka. I'eomerpus. 11 xmacc. ba3zoBsiit ypoBens. Yae6Hoe mocodue. Mep3msak AL,
Homuposckuii [I.A., ITononckuii B.b.

4. Maremarunka: anrebpa 1 Hadajga MaTeMaTHIeCKOTo aHaimu3a, reoMeTpus. ['eomerpus. 11 kiacc.
Hunaktrdaeckue Marepuaisl (0a30BbIid ypoBenb). Mepaisik A.IL'., [lomorckwuit B.b., PabunoBud
EM.

5. T'eomerpus. basoserit ypoBens. 11 kmacc. MeTtoamaeckoe mocoone, Mepansk Apkaanid
I'puropsesuy, [lononckuit Butanuit bopucosuy, Axup Muxann CemeHOBUY

6. I'eomerpus. basoserit ypoBens. 10 kimacc. MeTtoamdaeckoe mocobwne , aBTopsl: bynko Enena
Brnagumuposna, , Mep3msak Apkaawii [ puropsesud, [lomonckuit Butanuit bopucosuy, Sxup
Muxann CemeHOBUY



