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[. HNOACHHUTEJIbHASA 3AIIMCKA

[Iporpamma  00111€00pa30BaTENBHOTO  JAUCIUIUIMHBI «MaremaTuka»

npelHa3HaueHa JJId HM3yYeHHs] MaTEeMaTUKH B TMpeAesiax OCBOCHHUS OCHOBHOM
npodeccuonansHoit oOpazoBatensHoil mporpamMmel CIIO (OITOIT CIIO) na 6aze
OCHOBHOTO 00111ero 00pa3oBaHUs MPH MOATOTOBKE CHEIMAIMCTOB CPEIHETO 3BEHA
(ITTICC3) TexHOIOTHYECKOTO MPOUIIS.
[Iporpamma pa3paborana B cooTBeTcTBUH ¢ TpedoBanusimu PI'OC cpennero
oO1ero o0pa3oBaHus, YTBEPKIACHHOTO MpUKa3oM MuUHHCTEpCTBA 0O0pa3oBaHUS U
Hayku Poccuiickoit @enepannu ot ot 22 anpensa 2014 r. N 376, npeabaBiasieMbIX K
CTPYKTYpE, COJIEPKAHUIO0 U IUIAHUPYEMbIM pe3yJbTaTaM OCBOCHHUS JAUCIHUILIUHBI
«MaremaThka» C y4eTOM IPUMEPHOM OCHOBHOW OOpPa30BaTENbHOW MPOrpaMMBI
cpeaHero oo6mero oOpa3zoBaHusi (om00peHa pelieHueM ¢eaepaibHOTO yueOHO-
METOJIUYECKOTO OOBEAMHEHHUS MO 00IIeMy 00pa30BaHUIO, MPOTOKOJ OT 28 HUIOHS
2016 1. Ne 2/16-3) .

[IpodunbHas nucuuminHa «MaTeMaTUKa»BXOJAUT B COCTaB 00s3aTEIbHOM
npenmetHor obnactu «Martematuka u uHpopmatukay DOI'OC cpeanero ob1Iero
oOpazoBanusi, sBisiercsi coctaBHOM yacTbto [IIICC3. Marematuka u3ydaercs Ha
yIIIyOJICHHOM YpOBHE C YYETOM TpeOOBaHUN TEXHOJOTUYECKOTO Mpodus
podeCCUOHAIBHOTO 00pa30BaHMs, MJii KOTOPOrOo BBIOOp Ieseil cMmemaeTcss B
MparMaTH4eCKOM HAaNpaBJICHUH, MPEAYyCMATPUBAIOIIEM YCHJIEHHE WU PaCIIUPEHHE
MPHUKJIATHOTO XapaKTepa M3yueHUs: MaTeMaTUKU, MPEUMYIIIECTBEHHOW OpPHEHTAIluU
Ha AJITOPUTMHUYECKHUI CTHIIb TO3HABATEILHON JESTEIHHOCTH.

N3yuyenue nucturuinabl «MaTtemMaTiKa» T0KHO 00€CTIeunTh:

. c(hOPMHUPOBAHHOCTh TPEJICTABICHUNA O COIHUAIBHBIX, KYJIbTYPHBIX H
UCTOPUYECKUX (HaKTOpaX CTAHOBIICHUS MaTEMAaTUKH;

. c(hOpMHPOBAHHOCTh JIOTUYECKOTO, QIITOPUTMHUYECKOTO u
MaTEeMaTHUECKOTO MBIIIUICHHUS;

. c(hOPMHPOBAHHOCTh YMEHHH TPUMEHITh TOJyYCHHBIE 3HAHUS TIPH
PEIICHUH Pa3INYHbIX 33]1ay;

. c(hOPMHUPOBAHHOCTh TPEJCTABICHUNA O MaTeMaTHKEe KaK YacTH
0OlIeUeI0BEYECKON KYyJIbTyphl, YHUBEPCAJIBHOM SI3bIKE€ HAYKH, I103BOJISIOIIEM
OMHCHIBATH M U3yUYaTh PEAbHBIC MTPOIIECCHI U SIBJICHUSI.

B TemaTmueckux mmiIaHaX MPOrpaMMBl MaTepwal TMpeACTaBlieH B Qopme
YepedyIomerocss  pa3BepThIBaHWS  OCHOBHBIX  COJEP)KAaTeIbHBIX  JIMHUH
(anreOpanyeckoil, TEOPEeTUKO-QYHKIIMOHAIBHOM, ypaBHEHUM U  HEPABEHCTB,
r€OMETPUYECKON, CTOXACTUUYECKOM ).

N3yuyenue obmieo0pa3zoBaTeaIbHON JUCHUIUIMHBL «MaTtemaTikay 3aBepliaeTcs
NOJIBEICHUEM UTOTOB B (hOpME IK3aMeHAa B paMKax MPOMEXKYTOUHON aTTeCTaLUU
00yJaroImxcs.



B pasaciic mporpaMmal «Co,uepxcam&e JAUCHUIIIMHBD) KYPCHBOM BBIJICJICH

Marepual, KOTOpLIﬁ P U3YUYCHHUU MATEMATHUKH KOHTPOJIIO HC MMOAJICKHUT.

II.  PE3VYJIbTATBI OCBOEHUA AVUCLHAITJIIMHBI

JInunocTHble pe3yabTathl (Tabmuma 1)

Tabmura 1.

JI

OpUEHTAIMs OOYYAIOIIMXCS Ha JOCTHIKEHHUE JTUYHOTO CUACThS, PEaTM3allUI0 MO3UTHBHBIX
KU3HEHHBIX TIEPCIEKTUB, WHUIIMATHBHOCTh, KPEATUBHOCTh, TOTOBHOCTh M CIHOCOOHOCTH K
JUYHOCTHOMY CaMOOIIPEIEIICHUIO, CIIOCOOHOCTh CTaBHTh IICJIM M CTPOUTH KU3HCHHBIC
ILIAHEBL,

JI,

TOTOBHOCTb M CHOCOOHOCTH O0OecrednTh ceOe M CBOMM OJHM3KUM JIOCTOMHYIO >KHU3Hb B
MPOIIECCE CAMOCTOSATENILHOM, TBOPUECKON M OTBETCTBEHHOW JEATEILHOCTH;

FOTOBHOCTH M CIIOCOOHOCTH 06yqa}onmxcs1 K OTCTauBaHUWIO JIMYHOIO JOCTOMHCTBA,
COOCTBEHHOTO MHCHU,

FOTOBHOCTb M CIIOCOOHOCTH 06yqa}oumxc;1 K CaMOpa3sBUTHUIO U CaMOBOCIIMTAHHIO B
COOTBCTCTBHHU C O6HI€‘-I€JIOB€‘-IGCKI/IMI/I HCHHOCTAMU U NACAIIAMU I'PAKIAHCKOT'O O6HICCTBa.

HPaBCTBCHHOC CO3HAHUEC U NMTOBECACHUC HAa OCHOBC YCBOCHU O6H.[C‘ICJIOBC‘I€CKI/IX HeHHOCTeﬁ,
TOJICPAHTHOI'O CO3HAHWA W TIIOBCACHHA B IIOJHMKYJIBTYPHOM MHUPE, TOTOBHOCTH H
CIIOCOOHOCTH BECTH Auajior ¢ ApyruMu JIrOAbMHU, NJOCTUTAThL B HEM B3aNMMOIIOHUMAHWA,
HaxoauTb O6HII/I€ HCJIW U COTPYAHUYATD OJId UX DOCTHIKCHUA,

JIg

IPUHATHE TYMAaHUCTUYECKUX LIEHHOCTEH, OCO3HAHHOE, YBAXUTEIbHOE U T0OPOXKEIaTeIbHOE
OTHOIIIEHUE K JPYTOMY YEJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHUIO.

JI4

MHPOBO33PEHHE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH, 3HAYMMOCTH
HayKd, TOTOBHOCTb K HAy4YHO-TEXHHYECKOMY TBOPYECTBY, BIAJCHUE JTOCTOBEPHOU
nH(popManve O MEePelOBbIX JOCTHKEHHUSX U OTKPBITUAX MHUPOBOW M OTEUECTBEHHOMU
HayKH, 3aMHTEPECOBAaHHOCTh B HAYYHbBIX 3HaHUSIX 00 YCTpOHCTBE MHpa U 00IIEeCTBa;

JIg

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3oBaHWIO, B TOM 4YHCIE CaMOOOpa3OBaHHIO, Ha
MIPOTSHKEHUH BCEW KU3HU; CO3HATEIBbHOE OTHOIICHHE K HEMPEPHIBHOMY 00pa30BaHUIO KaK
YCJIOBHIO YCTICITHON MPO(PECCUOHAIBHON U 00IIECTBEHHOM JIeATeTLHOCTH.

MertanpeaMeTHbIe pe3yJbTaThI

MeranpeaMeTHbIC pe3ybTaThl, BKJIIOUAIOT OCBOEHHbIE OOYUYaIOIIUMUCS

MEKIIpeMETHbIE TIOHATHS U yHHBEpPCAJIbHbIE JIEUCTBUS (peryssTUBHBIE,
IT03HaBaTeJIbHbIE, KOMMYHUKATHUBHBIE). Tabnuia 2.

Tabmura 2.

M, PerynsiTuBHbIe yHUBEpCAJIbHbIE 1efICTBUA

yMEHUe

CaMOCTOSITENILHO ~ OMPEEIATh O0yyawmmiicss HAY4YUTCH:

LEJIA JIESITETBHOCTA U COCTABJATH IUIAHBI
JEATEIIbHOCTH; CaMOCTOSITEIIBHO
OCYILIECTBJIATD, KOHTPOJIMPOBATH u
KOPPEKTUPOBATH JIESATEIbHOCTB;
HCIIOJIb30BAaTh BCE BO3MOXKHBIE PECYPCHI
JUISL TOCTUKEHUSI TTOCTABJICHHBIX LEJEeH U

- CaMOCTOATCIIbHO OIpCACIIATL LEJIH, 3adaBaTb
napaMeTpel W KpPUTECPUHU, 110 KOTOPBIM MOXHO
ONpCACIINTD, YTO LCIIb JOCTUTHYTA,

OLCHUBATh BO3MOXHBIC IIOCICACTBUA OOCTHUKCHUA
IMOCTaBJICHHOMN Ociin B ACATCIBHOCTH, COOCTBEHHOM
KN3HU W )KM3HH OKPYKAIOIIHUX HIO)IGfI, OCHOBBIBAsICh
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peanmM3amuy  IUIAaHOB
BBIOMpPATh  YCIICUIHbIC
Pa3IUYHBIX CUTYalHAX;

JEeATENbHOCTH;
CTpaTeruu B

Ha COOOpaXEHUSIX ITUKU U MOPAIIH;
- CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 337a4YH B
00pa3oBaTeNIbHON  JEATEIBHOCTH W JKU3HEHHBIX

CUTYaLUsX;
- OLIEHUBATh PECYpPCHI, B TOM UYHUCJIE BPEMS U JAPYTHE
HEMaTepUalbHbIE PECypchl, HEOOXOAUMBIE s

JIOCTH>KEHUS TOCTABJICHHOW LIETIH;

- BBIOMpATh MYTh JIOCTHXKEHUS LEJH, IIAHUPOBATh
pelieHrue  MOCTaBJIEHHBIX  3a/Jad, ONTUMU3HPYS
MaTepuaibHble U HEMAaTEpUAJIbHBIE 3aTPaThI;

- OpraHu3oBbIBaTh A(P(HEKTUBHBIN MOUCK PECYPCOB,
HEOOXOIUMBIX I JIOCTUYKEHUS I1OCTABJIEHHOU
LEeJIH;

- BBIOMpATh YCHEWIHbIE CTPAaTETMH B TPYIHBIX
CUTyalUsX,

-YIpaBJIATh CBOEH JESATENbHOCTbIO B OTKPBITOM
00pa3oBaTeIbHOM MPOCTPAHCTBE.

M,

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJIbHBIC JedcTBUA

o0Imarecs u
mporecce

YMEHHE  TPOJYKTHBHO
B3aUMO/IEHCTBOBATh B
COBMECTHOH JICATENbHOCTH, YYHTHIBATH
MO3ULIUU Jpyrux YYaCTHHUKOB
JesITeNbHOCTH, d((HEKTUBHO pa3pemaTh
KOH(JIMKTHI,

OOyuarommiicss HAy4YnTCA:

- OCYILLIECTBIATH J€OBYI0O KOMMYHHUKALIUIO KaK CO
CBEpCTHHKAMH, TaK M CO B3pOCIBIMH (KaK BHYTPH
o0Opa3oBaTeNbHOW OpraHM3aldd, Tak U 3a €€
npejaeiaMu), MOA0UpaTh MAPTHEPOB IS JIEIOBOM
KOMMYHHMKAIlMM,  HMCXOJA M3  COOOpakeHui
pe3yJIbTAaTUBHOCTH B3aWMOJEHCTBUS, a HE JIMYHBIX
CUMIIaTHI;

- MIPU OCYIIECTBJIEHUU TPYINIOBON pabOThl ObITh
KaK pPYKOBOJMUTEJIEM, TaK W UIEHOM KOMaHIbl B
pasHBIX  poysix  (TeHepaTop — WJAEH,  KPHTUK,
UCTIOJIHUTEIIb, BBICTYNAIOIINMN, SKCIIEPT U T.1.);

- KOOpJWHHPOBATH W BHINOJHATH pPabOTy B
YCIOBHAX peabHOro, BUPTYaJILHOTO U
KOMOWHUPOBAHHOTO B3aUMOJCHCTBUS;

- pa3BepHYTO, JIOTUYHO M TOYHO M3JIaraTh CBOIO
TOYKY 3pEHHs C WCIOJBb30BaHUEM aJCKBaTHBIX
(YCTHBIX M MUCbMEHHBIX ) SI3BIKOBBIX CPE/ICTB;

- pacmo3HaBaTh KOH(DIMKTOTCHHBIE CUTYalldH |
IpeoTBpalaTh KOHMIMKTHI A0 UX aKTUBHOM (asbl,
BBICTpAauBaTh  J€JIOBYID U 00pa3oBaTENbHYIO
KOMMYHHKAIMIO, W30eras JMYHOCTHBIX OIIEHOYHBIX
CYKIECHUM.

M;

Ilo3HaBaTe/1bHBIC YHHBEPCAJIbHBIC 1eHCTBUA

BJIaICHUEC HaBbIKAMU HO3HaBaTeJILHOI>'I,
y4eOHO-HCCIIEI0BATEIbCKOM U MPOEKTHOM
ACATCIIBHOCTH, HaBbIKaMKU Pa3pClICHUSA
mpo0sieM; CIOCOOHOCTh M TOTOBHOCTH K

CaMOCTOSATENILHOMY  IMOUCKY  METOJIOB
peleHus IIPAaKTUYECKHX 3ajauy,
NPUMEHEHHIO  pa3IMYHBIX  METOJ0B
MO3HAHMUS;

M4

OO0yuyarommiicss HAy4YnTCs:

- HMCKaThb M HAaxXOAUTh OOOOIIEHHBIE CIIOCOObI
pelieHus 3ajad, B TOM 4YHCIE, OCYLIECTBISThH
pa3BepHYTHIM HMH(OPMAIIMOHHBIA TOUCK U CTAaBUTh
Ha €ro OCHOBE HOBbIE (y4eOHBbIE U MO3HABATEJIbHBIC)
3aj1auy;

- KpUTHYECKH OIEHWBATh W HMHTEPIPETUPOBATH
UHGOPMALIMIO C PAa3HBIX MO3UIMH, pacmo3HaBaTh U
¢ukcupoBaTh MPOTUBOPEUYUS B HMH(POPMAIIMOHHBIX
MCTOYHHUKAX;

4




TOTOBHOCTE H CIIOCOOHOCTD K
CaMOCTOATEIILHOU MH(POPMAIMOHHO-
[T03HABATEILHON JEATEILHOCTH, BKIIFOYas
YMEHHUE OPHUEHTUPOBATHCA B Pa3IUYHBIX
HMCTOYHUKAX HH(DOpPMAIMH, KPUTHUYCCKH
OLIEHUBATH 5 UHTEPIPETUPOBATH
MH(OPMALIHIO, MTOTYIaeMYIO U3 Pa3IMYHbIX
HCTOYHHUKOB;

- HCIOJIb30BATh pa3iInyHbIe MOJIETTEHO-
CXEMaTUYEeCKUE CpEeICTBA I  MPEACTABICHUS
CYIIECTBEHHBIX CBSI3M U OTHOLICHHWH, a Takxke
MPOTUBOPEUM, BBISBICHHBIX B HH(POPMAIMOHHBIX
HMCTOYHUKAX;

- HAXOIUThb W  TPUBOJAUTH  KPUTHUYECKHUE
apryMeHTbl B OTHOIIEHUM JCHCTBUM W CYXIACHUU
JIPyroro; CIOKOMHO M pa3yMHO OTHOCHTBCS K
KPUTHYECKUM 3aMeYaHUsIM B OTHOIICHUHU
COOCTBEHHOTO CYXKJEHHUS, paccMaTpuBaTh HX Kak

pecypc COOCTBEHHOTO Pa3BUTHS;

- BBICTpanBaTh UHUBUAYAIbHYIO
00pa3oBaTeNIbHYIO TPAeKTOPHIO, YYUTHIBAS
OTpaHUYEHUSI CO CTOPOHBI JPYTUX YYaCTHUKOB U
peCypCHbIE OTpaHUYCHHUS;

- MEHATh W YJEpPKHUBaTh pa3HbIE MO3ULHU B
MO3HABATENILHOM J1eATEIbHOCTH.

IIpeamerHsble pe3yabrathl (Tabnuma 3)
TpeGoBanmust K MPEeAMETHBIM pe3yIbTaTaM OCBOCHHUsS 0a30BOTO Kypca

MAaTCMATUKHU JOJIKHBI OTPAXKaTh:

Tabmura 3.

IL

c(OPMUPOBAHHOCTh NPEJACTABICHUNA O MaTeMaTHKE KaK 4acTH MHPOBOU
KyJIbTYpl M O MECT€ MAaTE€MAaTHKH B COBPEMEHHOW IMBHIIM3ALMH, O
crnoco0ax OMMCaHUs Ha MAaTEMAaTUYECKOM SI3BIKE SIBJIEHUUM pEeaIbHOTO MUpa

c(hOpPMHUPOBAHHOCTH MPEJCTABICHUI O MAaTEMAaTHYECKUX TMOHATHUSAX KaK O
BOXHEUIIMX MATEMAaTHUYECKUX MOJENSAX, MO3BOJSIOIINX ONHWCHIBATh U
M3y4aTh pa3HbIC TMPOLECCHl W SBICHUS, MNOHUMAaHUE BO3MOXHOCTHU
AKCMOMATUYECKOTO MOCTPOCHUSI MATEMATUYECKUX TEOPUH;

BJIaJICHUE METOJaMM JOKA3aTeJIbCTB U AJITOPUTMOB PELICHUS; YMEHUE HX
MPUMEHATh, MPOBOJAUTH JOKA3aTEIbHbIC PACCYXKICHHUS B XOJE PEIICHUS
3a11a4;

BJIIaACHNUC CTAaHJAPTHBIMH IIpUCMaMM PCHICHHUA  pallHMOHAJIBHBIX H
HPppaduOHAJIbHBIX, IIOKA3aTCJIbHBIX, CTCIICHHBIX, TPHIOHOMCTPHYCCKHUX
ypaBHeHI/Iﬁ M HCPABCHCTB, HX CHCTEM, HCIIOJIb30BAHUC TOTOBBIX
KOMIIBIOTCPHLBIX IIPOrpaMM, B TOM YHUCIIC AJIA IMOHWCKA ITYTH PCHICHHA U

WJUTIOCTPALIMK PEIICHHs] YPABHEHUN U HEPABEHCTB;

c(hOpMHUPOBAHHOCTh TPEACTaBICHUM 00 OCHOBHBIX MOHATHUIX, UACAX U
METOJaX MaTEMAaTUYECKOTO aHAJIN3a;

BJIAJICHUE OCHOBHBIMHU IIOHSTHUSIMA O IUIOCKMX M HPOCTPAHCTBEHHBIX
r€OMETPUYECKUX (PUTypax, X OCHOBHBIX CBOMCTBaxX; ChOPMHUPOBAHHOCTH
YMEHHUS PACIO3HABATh HA YEpPTEXKaxX, MOAEISAX U B PEAJbHOM MHUpPE
reoMeTpudeckue  (Qurypsi; IPUMEHEHHE  HM3YYEHHBIX  CBOWCTB
reoMeTpudeckux Guryp u Gopmys A perieHus T€OMETPUUECKUX 3a/1ad U
3a71a4 C MPAKTUYECKUM COJIEPKaHUEM;

c(hOpMHUPOBAHHOCTH MPEJICTABICHUN O MPOIeccaxX U SBJICHUSX, UMEIOIINX
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BEPOATHOCTHBIN XapakTep, O CTAaTUCTHUUECKUX 3aKOHOMEPHOCTSAX B
peaJlbHOM MHpEe, 00 OCHOBHBIX TIOHATUSAX DJJIEMEHTAPHOW TEOPHUH
BEPOSATHOCTEW; YMEHUI HaXOJUTh U OLIECHUBATh BEPOSITHOCTH HACTYIUICHUS
COOBITUH B TMPOCTEHIIMX MPAKTUYECKMX CUTyallUsX M OCHOBHbBIE
XapaKTEPUCTHKH CIyYalHBIX BEIUYUH;

Ily | BIageHNe HAaBBIKAMU HCIIOIB30BAHMS TOTOBBIX KOMIBIOTEPHBIX IPOrpaMM
IIPU PELICHUU 33]1a4;

Iy | *ms cnensix U cA1a00BUASAIINX O0YYAIOITHXCS:

OBJIAJICHHE TpPaBUJIAMH  3allMCH  MaTeMaTHYecKux (opMyn H
CHEIHAbHBIX 3HAKOB peIbe(pHO-TOUEYHOUW CHCTeMbl 0003HaueHuil Jl.
bpaiis;

OBJIAJICHUE TaKTWJIBHO-OCSA3aTEIbHBIM CHOCOOOM 00CIen0BaHUusA U
BOCHPUATUS  pelbePHBIX  U300paKEHUH  NPEAMETOB,  KOHTYPHBIX
N300pakeHU FEOMETPUUECKUX PUTYD U APYTOE;

HaJINYUE YMEHUS BBINOJIHATh TEOMETPUUECKHUE MIOCTPOCHUS C IIOMOILBIO
IUPKYJIS W JIMHEWKH, 4YUTaTh peiabepHble TpaduKh 3IIEMEHTAPHBIX
(YHKIMI Ha KOOPAMHATHOM IIJIOCKOCTH, IPUMEHSTHh CHELHAJIbHBIE
npucriocodsnenuss s penabedHoro  uyepuenus  ("padtcemen",
"[lIxonpHUK");

OBJIAJICHUE OCHOBHBIM (DYHKIIMOHAJIOM NPOrpamMMbl HEBU3YaJIbHOI'O
noctyna K MHGOpMalMK Ha 3KpaHe MEePCOHAIBHOTO KOMITbIOTEPA, YMEHUE

HCITOJIH30BaTh IICPCOHAJIbHBIC TU(DIOTEXHUUCCKHE CpecTBa
UH(GOPMAIMOHHO-KOMMYHHUKAIIHOHHOTO J0CTYyIa CJIETIBIMU
00yJaIOIUMUCH;
IT,y | *nus oOyJaronuxcs ¢ HApyIICHUSIMH OIIOPHO-JBUTaTEILHOTO arrapara:
OBJIAJICHUC CreIUaIbHBIMH KOMITbIOTEPHBIMU CpEJICTBAMH

NpEJACTaBICHUS M  aHajdu3a JIaHHBIX M yYMEHHE  HCIOJIb30BaTh
MEePCOHAIBHBIE  CPEACTBA  JOCTyma C  Y4€TOM  JIBUTaTEIbHBIX,
peyeIBUraTeIbHBIX U CEHCOPHBIX HAPYIICHU;

HaJIMYMe YMEHUSI UCIO0JIb30BaTh MEPCOHANIbHBIC CPEJICTBA JIOCTYTA.
[Ipumeuanne k Tabmuue 3: * - BKIIOUEHHE O0O3HAYEHHBIX MPEIMETHBIX

pE3yJIbTaTOB B XOJI¢ M3YYCHHs IAMCHHUILIMHBI «MaTemaThka» TOJIbKO C YCIOBHEM
npreMa Ha JaHHYK CHCIHUAIBHOCTh JHI[ C OCOOBIMH 0O0pa30BaTeIbHBIMH
OTPEOHOCTIMHU

[IpeameTHbIC pe3ynbTaThl TPUBOAITCS B O0Kax «OOyJaronIuiicss HAyUYnTCsD)
u  «OOydJaromuiics TOJYYUT BO3MOXKHOCTb  HAYYHTHCS»,0THOCSIIMXCS K
nucuumuinae «Marematukay (Tabnuna 4) .

['pynma pesynbratoB «OOydYarOmuics HAy4IUTCS» MPEICTaBISIET COOOM
PEe3yNbTaThl, JOCTHKEHUE KOTOPBIX 00ECIIeYnBaeTCs MPEIo aBaTeieM B OTHOIIICHUT
BCEX OOYYalOIMUXCS TEXHOJOoThYecKoro mpoduist. JlocTwkeHue IUIaHUPYEeMbIX
pPEe3ybTaTOB, OTHECEHHBIX K OJIOKYy «OOywaromuiics Hay4dWUTCS», BBIHOCUTCS Ha
UTOTOBOE OIICHMBAaHUE, KOTOPOE OCYIIECTBIACTCS Kak B xojae oOydeHus (c
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MMOMOIIPI0 HAKOIUIEHHOW OIlEHKHW), TaK HU B KOHIE O0Oy4deHus (B

dbopme
IPOMEXKYTOUHOM aTTECTaLNH).

I'pynna pe3ynbratoB «OOydyaromuiicss MOJYyYUT BO3MOXKHOCTb HAyYUTHCS
o0ecrnieunBaeTcs MPEnoIaBaTeeM B OTHOLIEHUH YacTH Hanbojee MOTHUBHPOBAHHBIX
U CHocoOHBIX oOydaromuxcs. B moBcegHeBHOW MpakTHKE MPENOAaBaHUS LETH
JaHHOTO OJIOKa He OTpadaThIBAIOTCA CO BCEMHU 0€3 MCKIIOYEHHS O0y4YarouUMUCs
KaKk B CHWJIY IIOBBIIIEHHOW CIJIOKHOCTH JACHCTBHM, TaK W B CWIY IIOBBILICHHOU
CJIIO)KHOCTH MaTepuana. COOTBETCTBYIOLIAS FPYIIA PE3YIbTATOB B TEKCTE BbIJEIEHA
KypPCHBOM.

ITpu KoOHTpoOJE KauecTBa 0Opa30BaHUs IpyMIA 3aJaHui, OPUEHTHUPOBAHHBIX
Ha OILICHKY JOCTM)KEHHUS IUIAHUPYEMBIX pe3ysbTaToB U3 Oyoka «OOydarommiics
MOJIYYUT BO3MOYKHOCTh HAYYUTBHCS», MOXKET BKIIOUYAThCS B MaTepuaibl OJlOKa
«OOyyvaronuiics 310

oOyyaromuMcss MPOAEMOHCTPUPOBATh OBJIAJICHUE KAYECTBEHHO WHBIM YpPOBHEM

HAaYyIUTCs». IIO3BOJINT  IIPCAOCTABUTH BO3MOXHOCTb

JOCTHKCHHUH M BBISBUTH JIMHAMUKY POCTa YHCICHHOCTH HAan0O0JIee MOATOTOBICHHBIX
00yJarommxcs.

Tabnuua 4.
Yri1y0/1eHHBIH YPOBeHb
«CHCTeMHO-TeopeTHYeCKHe Pe3yJIbTAThI»
Paszpnen OO0yyaromuiic Hay4YuTCs OOyyarommiics MOJTy4uT
BO3MOKHOCTh HAYYHThCS
Hemn Jlist ycnenHoro npoioJkeHus oo0pa3oBanus | [[ns obecneuenus 603MOHCHOCIU
0CBOEHMA 0 CHETMATBHOCTSIM, CBSI3aHHBIM C VCREWHO20 NPOOOIHCEHUS]
AUCHMIUIAHBI | TIPUKJIATHBIM HCIIOJIb30BAaHUEM MAaTEMATHKU | 00pa308aHusi N0 CReYuaibHOCHAM,
CBA3AHHBIM C OCYUeCmEIeHUeM
HAy4HoU U UCCIe008ameNbCKol
oessmenvHocmu 8 obracmu
MaAMeMamuKy U CMeNCHbIX HAYK
TpeOoBanus K pe3yabTaTam
Dnemenmut — CBOGOIHO OMEPHPOBATH OHSTHSMH: —  Jocmuoicenue pe3ynbmamog
meopuu KOHEYHOE MHOXECTBO, JJIEMEHT MHOXECTBa, | pazdena II;
MHOMCECME U MOJIMHOXECTBO, ITEpPEeceUCHueE, — onepuposamuv NOHAMUEM
Mamemamuyec | OObEAMHEHUE U PA3HOCTb MHOXECTB, onpeoenenusi, 0CHOBHbIMU BUOAMU
KOl 102UKu YHCIIOBbIE MHOXKECTBA Ha KOOPAMHATHON onpeoenenul, OCHOBHbLIMU BUOAMU
NpSIMOH, OTPE30K, MHTEPBAJI, IOJYHHTEPBA, | meopem,
MIPOMEKYTOK C BBIKOJIOTOM TOYKOIA, — NOHUMAMb CYMb KOCBEHHO2O
rpaduyecKoe MpeCTaBICHNEe MHOXECTB Ha | 00KA3amenbCcmed,
KOOPJMHATHOH IJIOCKOCTH; — onepuposamv NOHAMUAMU
— 3a/1aBaTh MHOXKECTBA MEPEUUCIICHUEM U | CUEMHO20 U HeCUEeMHO20
XapaKTEePUCTHYECKIM CBOMCTBOM,; MHOHCECm8a,
— OIEepUpOBaATh MOHATHUAMHU: —  NpUMeHAmMb Memoo
YTBEp)KJICHHE, OTPHUIIAaHNE YTBEPIKICHHS, mMamemamuyeckou UHOYKyuu OJis

1 o

3neck M Janee: 3HaTh ONpEAEIEHHE MOHATHSA, 3HaTh U YMETh OOOCHOBBIBAThH CBOMCTBA(IPU3HAKU, €CIM OHH €CTh)
NOHSTHSI, XapaKTEpU30BaTh CBA3M C JIPYTUMU IOHATHAMY, IPEICTaBIsIl OAHO IOHATUE KAK YacTh LIEJIOCTHOTO
KOMILIEKCA, UCII0JIb30BATh MIOHATHE U €r0 CBOMCTBA IIPU NPOBEACHUHU PACCYKIEHUH, 10Ka3aTENbCTB, PEILIEHUH 3a4a4.
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VCTUHHBIE U JIO)KHBIC YTBEPKICHMUS,
IIpUYMHA, CIEICTBUE, YACTHBINA CIIydan
00I1Iero YTBEpKACHUS, KOHTPIIPUMED;

— IPOBEPSTh NIPUHAIIECKHOCTD JIEMEHTA
MHOKECTBY;

— HaxXOJUTh NepeceueHre u 00beJUHEHNE
MHO’KECTB, B TOM YHCJI€ IPEICTABICHHBIX
rpadMUecKy Ha YUCIOBOM MPSMOM U Ha
KOOPJAMHATHOM IUIOCKOCTH;

— IPOBOJUTH JTOKA3ATEIIbHBIC
paccyxaeHus i1 000CHOBAaHUs
VMCTUHHOCTHU YTBEPKIACHUN.

B noeceonesnoii scuznu u npu uzyueHuu
Opy2ux npeomemos:

— HCIOJB30BaTh YNCIOBBIE MHOXKECTBA HA
KOOPJAMHATHOW IIPSIMOM U Ha KOOPJAUHATHOMN
IJIOCKOCTH JIJISl ONIUCAHUS PEalbHBIX
MPOLIECCOB U SIBJICHUIA;

— IPOBOJHTH JIOKA3ATEIIbHBIC
pacCyXI€HHs B CUTyallUsIX IOBCEIHEBHON
YKU3HM, [IPU PEIICHUH 3a/1a4 U3 IPYTUX
IIPEIMETOB

npoeedeHUst PACCYIHCOEHUN U
00KA3amenbCms U npu peuleHuu
3a0ady.

B nosceonesnoti sorcuznu u npu
usyuenuu opyaux npeomMemos:

—  UCNOb308aMb MEOPEeMUKO-
MHOIICECTNBEHHDILL A3bIK U A3bIK
JI02UKU OJIs1 ONUCAHUSL PEaIbHbIX
npoyeccos u aeieHull, npu
pewieHuu 3a0a4 Opy2ux npeomemos

Yucnha u
GbIpadsCceHUA

— CB000AHO ONIEPUPOBATH MOHATUSIMHU:
HaTypajbHOE YHCIIO, MHOKECTBO
HATypaJIbHBIX YHUCEIl, I[eJI0E YUCIIO,
MHOECTBO II€JIBIX YMCeTl, OOBIKHOBEHHAS
Ipo0b, necsaTuuHas ApoOb, CMEIIaHHOe
YHCJI0, PallMOHATBHOE YHUCII0, MHOKECTBO
paIMoOHaIBHBIX YKCEI, UPPAIIMOHATILHOE
YHUCJIO, KOPEHb CTENEHU N, JEHCTBUTEIHLHOE
YHUCJI0, MHOXKECTBO JIEHCTBUTENIbHBIX YHCET,
reOMETpUYECKast MHTEPIIPETaIUs
HaTypaJIbHbIX, LIEJIbIX, PAIMOHAIbHBIX,
JEHCTBUTENLHBIX YHCET;

— TOHUMAaTh U OOBACHATH PAZHUILY
MEXy MO3UIIMOHHON U HEMO3ULIMOHHOMN
CUCTEMAaMH 3aIUCH YHCET;

— TEPEeBOJIUTH YUCIA U3 OJTHOM CUCTEMBI
3amucH (CUCTEMbI CYUCIICHHS) B IPYTYIO;

— JI0Ka3bIBaTh U UCIOJIb30BATh IPU3HAKU
JETMMOCTH CYMMBI M TIPOU3BEACHUS TIPU
BBIITOJIHEHUH BBIUMCIICHUHN U PEIICHUN
3ajady;

— BBINOJHATH OKPYTJIEHUE
paIrMoOHATBHBIX U UPPAMOHATBHBIX YHCEI C
3a/IaHHOU TOYHOCTBIO;

— CpaBHUBATH JIEHCTBUTEIbHBIE YHCIIA
pa3HBIMH CIIOCO0AMU;

— YIOPSAA0YMBATH YMCTIA, 3alIMCAHHbBIC B
BUJIe OOBIKHOBEHHOU U JIECATUYHOM JIpo0H,
qclia, 3alIMCaHHbIE C UCIIOJIb30BAaHUEM
apu(pMeTHUYeCcCKOro KBaapaTHOTO KOPHS,
KOpHEH cTeneHu OoJplie 2;

— Jlocmuoicenue pe3yibmamog
paszdena ll;

— €80000HO onepuposams
YUCTOBBIMU MHONHCECTNBAMU NPU
peuteHuu 3a0a4;

— NOHUMamMb NPUYUHBL U
OCHOBHbLE UOeU PaACUUPEHUS]
YUCTOBBIX MHOXNCECME,

— 81a0emb OCHOBHbIMU
NOHAMUAMU MeopUl 0eTUMOCMU
npu peulenuy CmanoapmHsix 3a0ay

— umems 6azosvle
npeoCmagieHusi 0 MHOJCECMEe
KOMNIEKCHBIX YUCE]L;

— CB0DOOOHO BbINONHAMDb
modicoecmeeHHble npeobpa306anUs.
MPULOHOMEMPULECKUX,
Jl02apupmMuuecKux, cmeneHHvIx
BbIPAACEHULL,

— enadems opmynot bunoma
Hvomona,

— NpumMeHaAms Npu peuleHuu
3a0ay meopemy 0 TUHEUHOM
npeocmasnenuu HOJ/I;

— NpumMeHams npu peuleHuu
3a0ay Kumaiickyro meopemy 06
ocmamkax,

— NpuMeHAms Npu peuleHuu
3a0au Manyro meopemy @epma,
— yMemb BbINOIHAMb 3ANUCH

YUCIA 8 NO3UYUOHHOLL CUCeMe




— Haxomuth HOJI u HOK pa3ubiMu
croco6aMu 1 UCTIOIB30BaTh UX MPH
pelIeHUH 3a]1aY;

— BBINIOJIHATH BEIYHUCITICHUS U
peoOpa3oBaHUs BRIPAKEHUI, COEepIKALIUX
JCHCTBUTENBHBIC YHCIIA, B TOM YHCIIE KOPHU
HaTypaJIbHBIX CTEICHEH;

— BBINIOJIHATH CTaHIAPTHBIC
TOXKJIECTBEHHbIE TPE0Opa3OBaHUs
TPUTOHOMETPHUECKUX, IOTAPUPMUICCKHUX,
CTETeHHBIX, UPPALMOHATILHBIX BBIPAXKECHUH.

B nosceonesnoil scuznu u npu uzyueHuu
Opyeux npeomemos:

— BBINIOJIHATH U OOBSICHITH CPAaBHEHHE
PE3yNIbTaTOB BHIYMCICHUH MPU PELLICHUN
MIPAKTUYECKHX 3371249, B TOM YHCIIE
MPUOIMKEHHBIX BBIUMCICHUM, UCTIONB3YS
pasHbIe CIIOCOOBI CPaBHEHHIA;

— 3aIKUChIBaTh, CPABHUBATH, OKPYTIISATH
YHCIIOBBIC JAHHBIC peabHbIX BEJIUYUH C
WCIIOJIb30BAHUEM PA3HBIX CHCTEM
HU3MEpEeHUS;

— COCTABJIATH U OIICHUBATH Pa3HBIMH
Croco0aMu YMCIIOBBIEC BHIPAKEHUS MPU
pEIICHNY TPAKTHYECKUX 33134 U 33134 U3
JPYTUX TIPEIMETOB

CUUCTEHUSI,

— NpuMeHaAms Npu peuleHuu
3a0ay meopemuKo-4uciogvle
@yHKYUU: YUCIO U cymma
Ooenumerneti, yHkyuro dinepa,

— NpumMeHams Npu peuleHuu
3a0a4 yentvle Opoou;

— NpumeHams Npu peuleHuu
3A0AUMHO20UNIEHbL C
oeucmeumenbHblMuU U YeablMu
Koaghpuyuenmamu,

— g1aoemb NOHAMUAMU
NPUBOOUMDBLLL U HENPUBOOUMDbLL
MHO20UJIeH U NPUMEHAMb UX NPU
peweHuu 3a0a4;

— NpumeHams npu peuleHuu
3a0au OCHOBHYIO meopemy
aneeobpul;

— NpumMeHams npu peuleHuu
3aday npocmetiwiue yHKYuu
KOMNAEKCHOU NepemMeHHOU KaK
2eomempuyeckue npeoopazo8aHus

Ypasnuenus u
Hepasencmea

— CB00OJHO ONEpUPOBATH MOHATHIMMU:
YpaBHEHUE, HEPABEHCTBO, PABHOCUJIbHBIC
YPaBHEHUS U HEPABEHCTBA, ypaBHEHUE,
ABJIAIOILEECS CIEICTBUEM JAPYTOro
YpaBHEHUS, yPaBHEHUS, PABHOCHUIIBHBIC Ha
MHOECTBE, PABHOCWJIbHBIE
npeoOpa3oBaHusl ypaBHEHUH;

— pelaTrh pa3HblE BUJIbl YPABHEHUU U
HEPABEHCTB U UX CUCTEM, B TOM UUCIIE
HEKOTOpBIE ypaBHEHUs 3-i U 4-11 CTENIECHEN,
JpOOHO-palliOHAJIbHBIE U UPPALMOHAIILHBIE;

— OBJIAJIETh OCHOBHBIMH TUIIAMHU
[IOKa3aTeIbHbIX, JOTapU(PMHUUECKUX,
HMPPALMOHAIIBHBIX, CTEIIEHHBIX YPABHEHUN U
HEPABEHCTB U CTaHJAPTHBIMH METOJAMU UX
pEeLICHUN U IPUMEHSATh UX IIPU PEILICHUH
3a1ad4;

— IPUMEHATH TeopeMy be3y Kk peleHno
YpaBHEHU;

— IpUMEHATH TeopeMy Buera s
penIeHusI HEKOTOPBIX YPAaBHEHHM CTEIICHH
BBIIIIE BTOPO;

— IIOHUMAaTh CMBICII TEOPEM O
PAaBHOCUJIBHBIX U HEPAaBHOCUJIBHBIX
Mpeo0pa30BaHUAX YPaBHEHUMN U YMETh UX
JIOKa3bIBaTh;

— BJIAJETh METOJIAMH PEIICHUS

— Hocmuoicenue pesynomamos
paszdena ll;

— c80000HO onpedensams mun u
8b1OUPaMb MEMoO peuleHust
NOKa3amenbHuIX U
Jlo2apupmMuyecKux ypasHenuti u
HepageeHcma, UppayuoHaIbHbIX
VpasHeHuli u HepageHcms,
MPUSOHOMEMPUYECKUX YPABHEHUT
U HEPABEHCMS, UX CUCEM;

— 8000010 pewams cucmembl
JIUHEUHbIX YPAGHEHULL,

— peuams 0CHOBHbLE MUNbL
VPasHeHUll U HePABeHCME C
napamempamu,

— NPUMEHAMb NPU peuleHuu
3a0au nepasencmea Kowu —
bynaxoeckoeo, bepnynnu,

— umems npeocmasienue o
HepageHcmeax mexncoy cpeOHuMU
cmeneHHbIMU
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YpaBHEHUI, HEPABEHCTB U UX CUCTEM,
YMETbh BBIOMPATH METO]] PEIICHHS U
000CHOBBIBAThH CBOM BHIOOD;

— WCIOJB30BaTh METO/ MHTEPBAJIOB JIJIS
pelIeHUs HEPABEHCTB, B TOM YHUCIIE JPOOHO-
paIMOHATBHBIX M BKJIFOYAIOIINX B ceOs
UppalMOHAIILHBIE BHIPAKEHUS;

— pemath anreOpanyecKue ypaBHEHUS U
HEPaBEHCTBA U UX CUCTEMBI C TapaMeTpaMu
anreOpandeckuM U rpadpuyecKkum
METOJIaMU;

— BIJIAJIETh Pa3HBIMU METOJAMH
JI0Ka3aTeJIbCTBA HEPABEHCTB;

— pemath ypaBHEHHUS B LIEIBIX YUCIIAX;

— u300pakaTb MHOKECTBA Ha IJIOCKOCTH,
3aJlaBaeMbI¢ YPaBHCHUSMH, HEPABCHCTBAMU
U UX CUCTEMaMH;

— cBOOOJIHO HUCIIONIB30BATh
TOKIECTBEHHBIC TTPEOOPA30BaAHUS TIPH
pelIeHrN ypaBHEHUH U CUCTEM YpaBHEHUI

B nosceonesnoii orcuznu u npu usyyeHuu
Opy2ux npeomemos:

— COCTaBJISITh U PEIIaTh ypaBHEHUS,
HEPaBEHCTBA, UX CUCTEMBI IIPH PEIICHUU
3a/1a4 IPYTuX MPEeIMETOB;

— BBINOJIHATH OIICHKY MPaBAONOI00Us
PE3YIIbTATOB, IMOJIY9aeMbIX IIPH PEIICHUN
Pa3IMYHbIX YpPaBHEHUH, HEPABEHCTB U HX
CUCTEM IPH PEHICHUH 3a]1a4 IPYTHX
MPEIMETOB;

— COCTaBJISITh M PEIIaTh YPAaBHEHUS U
HEpaBEHCTBA C apaMeTpaMHU NP PEHICHUH
3a/1a4 IPYTUX MPeIMETOB;

— COCTaBJISITh YpaBHEHHE, HEPABEHCTBO
WM UX CHCTEMY, OTTMCHIBAIOIINE PEATHHYIO
CUTYAIMIO WK MPUKJIAJIHYIO 33724y,
WHTEPIPETHPOBATH MTOTYICHHBIS
PE3yNbTaTHI;

— HCIIOJIB30BaTh MPOTPAMMHEIE CPEACTBA
MIPH PEIICHUN OTJENbHBIX KIIACCOB
YpaBHEHUI U HEPABEHCTB

Dynukyuu

— Brnagers NOHATHAMU: 3aBUCUMOCTh
BEJIMYMH, (QYHKIIHS, apTYMEHT U 3HaUCHHE
¢byHKIMH, 006J1aCTh ONpeIeNIeHUs 1
MHO’KECTBO 3HAaUeHUN QyHKIUU, TpapuK
3aBUCUMOCTH, IpaduK GYHKINHU, HYJIN
(GYHKIINHU, IPOMEKYTKH 3HAKOTIOCTOSHCTBA,
BO3pacTaHHE Ha YUCIOBOM IMPOMEXKYTKE,
yObIBaHHE Ha YHCIOBOM IPOMEKYTKE,
HauOoJblIIee U HAaUMEHbIIIee 3HAYCHHE
(GYHKIIMK Ha YHCIIOBOM ITPOMEXKYTKE,
nepuoauveckas GyHKIHUs, IEPUOJ, YETHAS U
HedeTHast QYHKINH; YMETh IPUMEHSTh ITH

— Hocmuoicenue pe3yiomamos
paszoena Il;

— @nademv NOHAMUEM
ACUMNMOmyl U yMems e2o
NPUMeHAMb NPU peueHuu 3a0ay;

— NPUMEHAMb MemoObl peuleHUs
npocmeuuux ougdepeHyuanbHbix
VPasHeHUll nepeozo U 8Mopoco
nopsaoKos
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MIOHATUSA MPU PEIICHUH 3a1a4;

— BIIQ/ICTh MOHATHEM CTETICHHAS
(GyHKIHS; CTPOUTH €€ TpaduK U yMETh
MIPUMEHSITh CBOMCTBA CTETIEHHOW (PyHKIIUU
IIPU PELICHUH 3a7ay;

— BIIQ/ICTh MOHATHIMHU MOKa3aTeIbHAs
(GyHKLHUSA, SKCIIOHEHTA; CTPOUTh UX rpaduku
U YMETh IPUMEHSATH CBOHCTBA
MO0Ka3aTeIbHON (YHKLUU NP PEIICHUH
3ajau;

— BJIA/IETh MOHATHEM JIoTapupmMUyecKast
(byHKLUS; CTPOUTH ee rpaduK U yMETh
IIPUMEHSATh CBOICTBA TorapudMuyeckoi
(GYHKINU TIpU pelIeHUH 3a1a4;

— BJIA/IETh MOHATHIMHU
TPUTOHOMETPHUYECKUE (DYHKIMH; CTPOUTD
uX rpauKu 1 yMETh IPUMEHSTh CBOMCTBA
TPUTOHOMETPHUYECKUX (PYHKLIUH TPU
peIIeHIH 3a1a4;

— BJIQJIETh MOHATHEM OOpaTHas (PyHKIUS;
MPUMEHSTH 3TO OHSATHE MPH PEIICHUN
3ajau;

— TMPHUMEHSATH NPH PEIICHUH 33a4
CBOMCTBA (DYHKIMIT: YETHOCTb,
MEPUOINIHOCTD, OTPAaHUUEHHOCTD;

— TPHUMEHSATH NIPH pEeIIeHUH 3a]a4
npeoOpa3oBaHus TpaQuKOB (yHKIIHIA;

— BJIQ/IETh MOHATHSIMHU YHUCIIOBas
MOCJIeIOBATEIBHOCTD, apu(METHYECKAs U
reoMeTpHUecKasi Iporpeccus;

— TMPHUMEHSATH NPH PEIICHUH 3324
CBOWCTBA U PU3HAKU apu(PMETHUECKON U
r€OMETPUYECKON ITPOTPECCUM.

B noeceonesnoti scuznu u npu uzyueHuu
Opy2Ux npeomemos:

— ONpeAessATh 10 rpadukam u
WCTIOJIB30BATH JIJISl PEIICHUS TPHKIIATHBIX
3aJja4 CBOMCTBA pealibHBIX MPOLIECCOB U
3aBUCUMOCTEH (HaubobIINe U
HaUMEHBIINE 3HAYEHUs, TIPOMEXKYTKH
BO3pacTaHus U yObIBaHUS PYHKIINH,
MIPOMEKYTKH 3HaKOIIOCTOSIHCTBA,
ACHMIITOTHI, TOYKH Iepernda, mepuoa u
T.1L.);

— HHTEPIIPETUPOBATH CBOICTBA B
KOHTEKCTE KOHKPETHOH NMPaKkTHYECKON
CUTYAIIHH;

— ONpeAeNATh 1o rpadukam npocreimme
XapaKTEPUCTHKH MTEPUOTNIECCKIX
MPOIIECCOB B OMOJIOTHH, IKOHOMHUKE,
MY3bIKEe, PAJHOCBSI3HU | Jp. (aMIUTATY/IA,
MIEePHO U T.11.)

Dnemenmot

- BJ'Ia)IeTI) MMOHATHEM 0€CKOHEYHO

- ﬂocmuofceHue pes3yiibmamos
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mamemamuuec
K020 aHatuza

yOBIBarOIIasi TEOMETPHUYECKAsl IPOTPECCHSI U
yYMETh MPUMEHSTh €T0 MPH PEIICHUU 3a71a4;

— TIPUMEHSTH JIJISl PEIICHUS 3a/1a4 TEOPHIO
IPE/ICIIOB;

— BJIQJICTh NOHATHSAMH OCCKOHEYHO
0osbIIHe U OECKOHEYHO MaJIbIe YHCIIOBBIE
MOCJICIOBATEIBHOCTH U YMETh CPABHUBATH
OECKOHEYHO OOMBINHE U OECKOHEYHO MaJTbIe
MOCJIeIOBATEIBHOCTH,

— BJIAZICTh OHSATHSMH: TPOU3BOIHAS
(GYHKIIUU B TOYKE, POU3BOIHAS (DYHKITHH;

— BBIYMCIISTH TPOU3BOJIHBIC
JJIEMEHTAPHBIX QYHKIMIA U MX KOMOMHAIINH;

— WccleaoBarh GyHKIUU Ha
MOHOTOHHOCTh M DKCTPEMYMBI;

— CTPOUTH rpavKK U MPUMEHSTH K
PCILIEHHIO 3a/1a4, B TOM YHUCIIC C
napamMeTpoM;

— BJIQZICTh IIOHATHEM KacaTeJbHas K
rpaduKy QYHKIMH U YMETh IPUMEHSTH €T0
[IPH PELICHHUH 3a7a4;

— BJIQJICTh IOHSATHSMH [IEPBOOOpa3HasI
GyHKIHS, ONpeICICHHBIN HHTETPaJ;

— TpUMEHSTh TeopeMy HproToHa—
JleliOHMIIa M €€ CIIEACTBUS IS pEIICHUS
3ajad.

B nogceonesnoil scuznu u npu uzyueHuu
Opy2ux npeomemos:

— peliaTh MPUKJIaIHbIC 3a1a49H U3
ouosioruu, GU3MKKU, XUMUHU, SKOHOMUKHU U
JPYTUX MPEIMETOB, CBSI3aHHBIE C
WCCIIEIOBAHUEM XapPaKTEPUCTHK MPOIECCOB;

— HHTEPIPETUPOBATH MMOJYyUCHHBIC
pe3yIbTATHI

paszoena Il;

— €80000H0 61a0emb
CMAHOAPMHBIM ANNapamom
Mamemamuyecko2o aHanu3a ois
BbIUUCTICHUSL NPOUZBOOHBIX
@yHKYUU OOHOU nepeMeHHOlL,

— C800O0OHO NPUMEHAMD
annapam mamemamuiecko2o
aHanu3a o0 Uccied08aHus
@yHKYUll U nocmpoenus 2pagpuros,
8 MOM YUCIe UCCIe)08AHUS HA
8bINYKIOCb,

— onepuposamv NoHsMueMm
nepeooopasHoll hyuKyuu 01s
peutenus 3a0ay;

— 061a0emb OCHOBHbIMU
ceedeHusMuU 00 unmezpae
Hviomona—Jletibnuya u eco
npocmeuux NPUMeHeHUsX,

— onepuposamuv 6 CMaHOaPMHbIX
CUMYayUusx nPou3B00HbIMU
BbICULUX NOPSLOKOB;

— yMemb npumMeHaAms npu
peweHuu 3a0ay ceotcmea
HenpepvlHbIX DYHKYULL

— yMemb npuMeHsims npu
peweHuu 3a0ay meopembl
Beuepwmpacca;

— yMemb 8bINOIHAMD
NPUOTUNCEHHBLE BLIYUCTICHUS
(MemoOobl pewieHus ypasHeHull,
BbIUUCTICHUSI ONPEOENeHHO20
unmezpana),

— yMemb npuMeHsIms
NpUodCeHUe NPOU3BOOHOU U
oOnpeoeneHH020 UHme2pana K
PpewenHuio 3a0a4 ecmecmeo3Hanus;

— enademv NOHAMUSIMU BMOPASL
npou3600HAs, 8bINYKIOCHb
epagpuxa GpyHKyuu u ymems
uccneoosams QYHKYUO Ha

6bLNYKIIOCMb
Cmamucmuka — OmepupoBaTh OCHOBHBIMH —  Hocmuodicenue pe3yiomamos
u meopus OIMHCaTeTHbHBIMU XapaKTEPUCTUKAMHU pazoena Il;
éeposimuocmeil, | YUCIOBOTO HAOOPa, IIOHATHEM TeHEepaTbHAs —  umembv npeocmasienue o
Jl0cuKa u COBOKYITHOCTbH U BBIOOPKOU U3 HEE; YEeHMPanIbHOU NPeoelbHOl
KoMOunamopuk | — OTIEpUPOBATH MOHATHUSIMH: YAaCTOTA U meopeme;
a BEPOSTHOCTH COOBITHS, CyMMa U —  umembv npedcmasienue o

IIPOU3BEICHNAE BEPOSITHOCTEN, BBIYUCIIATh
BEPOSITHOCTH COOBITHI Ha OCHOBE MOJICUeTa
YHUCIIa UCXOJOB;

— BJIAJIETh OCHOBHBIMHU ITIOHATUAMU
KOMOMHATOPUKHU M YMETh UX MPUMEHSTh

8b100pPOUHOM KOIDDuyueHme
Koppensiyuu u TUHeuHo
peepeccuu;

— umembv npedcmasienue o
CMAMUCMUYECcKUx 2Unome3ax u
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IIPU PELICHNH 3a/1a4;

— HMMETh NpeACTaBICHUE 00 OCHOBAX
TEOPUH BEPOATHOCTEH;

— HUMETb NPEACTABIECHUE O AUCKPETHBIX
CIIy4allHbIX BEJIMUYMHAX U paCIpeNesICHUsX,
0 HE3aBHCHMOCTH CJIy4alHbIX BEJIUYUH;

— HMETb NPEJCTABICHUE O
MaTEMaTHYECKOM OKUIAHUU U JUCIIEPCUU
CIIy4allHbIX BEJINYMH;

— HUMETb NPEACTABIEHUE O COBMECTHBIX
pacnpeneneHnsaX C1y4yalHbIX BEJIMYUH;

— TOHUMATh CYTh 3aKOHA OOJIBLINX YHCEIT
1 BEIOOPOYHOTO METOIa U3MEPEHUS
BEPOSITHOCTEM;

B noeceownesnotl srcusnu u npu uzyyeruu
Opy2Ux npeomemos:

— BBIYUCIISTH WIH OLIEHUBATh
BEPOSITHOCTH COOBITUI B peasTbHOW YKU3HH;

— BBIOMpATHh METO/IBI TIOJXOISIIETO
npecTaBieHust U 00paboTKU JaHHBIX

npogepke CImamucmu4ecko
2unomessvl, 0 CMaAmMucmuKe
Kpumepusi u ee ypogne
3HAYUMOCTMU,

—  uMmemb npeocmasienue o
CBA3U IMRUPUYECKUX U
meopemuyecKux pacnpeoeienutl;

— umembv npeocmasienue o
KOOUposauuu, 080UHHOU 3aNUCl,
08oUUHOM Oepese;

— 81a0emsb OCHOBHbIMU
NOHAMUAMU Meopuu 2paghos
(epagh, sepuuna, pebpo, cmenens
gepuiunbl, Nyms 8 2paghe) u ymems
NPUMEHAMb UX NPU PeuleHUU
3a0ay;

—  umemb npedcmasienue o
0epesbsx U ymemv NpuMeHsams npu
peweHuu 3a0ad;

— enademv NOHAMUEM
CBA3HOCMb U YMemb NPUMEHAMb
KOMNOHEHMbL C8A3HOCMU NPU
peweHuu 3a0ad;

—  yMemb 0Cyuwecmeisims nymu
no pebpam, 06x00vl pebep u
sepuiun epaga;

—  umemsv npeocmasienue 00
IUNEPOBOM U 2AMUTLINOHOBOM
nymu, umems NPpeocmasieHue o
MpPYOHOCMU 3A0AYU HAXOHCOEHUS
2aMUTLINOHO8A NYMU,

—  enademv NOHAMUAMU
KOHeuHble U CUemHble MHONCeCmaa
U ymemn ux npumMeHsims npu
peuteHuu 3a0a4;

—  yMemb npuMeHsimb Memoo
Mamemamuyeckou UHOYKYUU,

—  yMemb npuMeHsImb NPUHYUN
Jupuxne npu pewenuu 3a0au

Texcmoevie
3a0a4u

— Pemars pa3Hble 3a1a4u NOBBILLIEHHON
TPYIHOCTH;

— aHaIU3UPOBATh YCIOBME 3a1a4H,
BBIOMpATH ONTUMAJIbHBINA METOJ peIICHUS
3a/1a4u, pacCMaTpUBas pa3jIn4HbIC METO/bL;

— CTPOMTH MOJIETb PELICHHUS 3aa4H,
IIPOBOJUTD JJOKA3aTEIIbHBIE PACCYKICHUS
IIPYU PELICHUN 3a/1a4U;

— pemiath 3a1a4u, Tpedyromme nepedopa
BapHaHTOB, IPOBEPKHU yCIIOBHIi, BbIOOpa
ONTUMAJIbHOI'O Pe3yJIbTaTa;

— aHaIM3UPOBATH U MHTEPIPETUPOBATH
[IOJIyYEHHBIE PELICHUS B KOHTEKCTE
YCIIOBUS 33]]Jaul, BEIOUPATh PEICHUs, He

— Hocmuoicenue pe3yiomamos
pazoena Il
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MPOTHBOPEYAINE KOHTEKCTY;

— TIEPEeBOJUTH MPHU PEUICHUH 3a1a41
UHPOPMAIIHIO U3 OJTHOW (OPMBI 3aIHCH B
APYTYI0, UCTIONB3Ys IPU HEOOXOAUMOCTH
CXEMBI, TAOJIHUIIBL, TPAQUKH, THATPAMMBI.

B nosceonesnoil scuznu u npu uzyueHuu
Opyeux npeomemos:

— pemaTh MPaKTHYECKUE 3a7a9u U
3a]]auu U3 IPYTUX MPEIMETOB

TI'eomempus

— Bnagetp reoMeTprHueCKUMH MTOHITUAMHI
IIPY PEIICHNUH 3a/1a9 ¥ [TPOBEICHUN
MaTEeMaTHYECKUX PaCCyKICHUIA;

— CaMOCTOSITEIbHO (hOPMYINPOBATh
OTIpeJIeJIEHUS] TEOMETPUIECKUX (UTYD,
BBIJIBUTaTh TUIIOTE3bI O HOBBIX CBOWCTBAX U
MPHU3HAKAX TEOMETPUIECKUX (PUTYD U
00OCHOBBIBATh WJIM ONPOBEPTaTh MX,
00001IaTh W KOHKPETU3UPOBATH
pe3ynbTaThl Ha HOBBIX Kiaccax ¢uryp,
MIPOBOJIUTH B HECIIOKHBIX CIydasx
KJIaccupUKaIuio GUryp mo pa3nuaHbIM
OCHOBAHHUSM;

— HCCIIEIOBATH YSPTEIKH, BKIIFOUAs
KoMOuHamu (GUryp, U3BJICKATH,
MHTEPIIPETUPOBATH U IIPEOOPa30BHIBATH
nH(OPMAIIHIO, TIPEACTABICHHYIO Ha
yepTexax;

— pemarh 3a/1a41 T€OMETPUIECKOTr0
COZIepKaHMUs, B TOM YHUCIIE B CUTYaIHsIX,
KOTJIa aJITOPUTM PEIIEHHs HE CIIEAYeT SIBHO
U3 yCJIOBUS, BHIIOJIHATH HEOOXOAUMBIE /TSt
peleHws 3a/1a41 JOTIOJTHUTEIbHEIE
MOCTPOEHMSI, UCCIIEI0BATh BO3MOKHOCTh
MIPUMEHEHHSI TEOPEM U (POPMYIT IJIst
peleHus 3a1a4;

— yMeTb (hOpMyIUPOBATh U J10KA3bIBATH
reOMETPHUECKUE YTBEPKICHUS;

— BJIQJIETh NOHATUSMH CTEPEOMETPHUN:
pu3Ma, mapavleenuIea, TupamMiia,
TeTpa’p;

— UMETh NpeACTaBIEHUs 00 aKkCuoMax
CTEPEOMETPHUH U CIEACTBUAX U3 HUX U
YMETh IPUMEHSTh UX MIPH PEIICHUN 3a7ad;

— YMETb CTPOUTD CEUCHHUS
MHOTOTPaHHHUKOB C HCITOJIb30BaHHEM
Pa3IUYHBIX METOAOB, B TOM YHCIIE U METO/A
CIIENIOB;

— HMMETh MpEICTaBIECHUE O
CKPEUIMBAIOIINXCS MTPSIMBIX B TIPOCTPAHCTBE
U YMETb HaXOAUTh YrOJI U PAcCTOSHUE
MEXy HUMH,

— TPUMEHSTH TEOPEMBI O
MapajuIeIbHOCTH TPSMBIX U TUIOCKOCTEH B

— Hmems npedcmasnenue 06
aAKCUOMAMULECKOM Memooe;

— e1ademb NOHAMUEM
2eomempuiecKkue Mmecma moyex 8
npocmpancmee u ymems
NPUMEHAMb UX OJis peuleHus 3a0auy,

— YyMemb NpUMeHAmb Ol
peutenus 3a0ay C80UCM8ad NIOCKUX
U 08Y2PAHHBIX Y2Jl08,
MpexepaHHo2o yaia, meopembl
KOCUHYCO8 U CUHYCO8 OISl
mpexepanHHozo yena;

— e1ademsb NOHAMUEM
nepneHoOUuKyIApHoe ceyeHue
NpU3MblL U YMemb NPUMEHSAMb €20
npu peulenuu 3a0a4;

— umems npeocmasgnenue o
080LICINBEHHOCIU NPABUTbHBIX
MHO202PAHHUKOS,

— 81ademsb NOHAMUAMU
yenmpanbHoe U napaiieibHoe
NpOeKmupo8arue u NPUMeHsImMs ux
npu NOCMpOeHUU cederuti
MHO202PAHHUKOB MemOoOOM
npoexyuil,

— umMems npedcmasgienue o
paseepmke MHO202PAHHUKA U
Kpamuaiuiem nymu Ha
NOBEPXHOCNU MHO202PAHHUKA,

— umems npeocmasgienue o
KOHUYeCKUX CeYeHUsIX,

— umems npeocmasgnenue o
Kacarowuxcs cgpepax u
KOMOUHAYyUY mei 8paujeHus u
YyMemb NpUMeHAMb Ux npu
peueHuu 3a0a4;

— NPUMEHAMb NPU peueHUU
3a0a4 popmyny paccmosuusi om
MOYKU 00 NIOCKOCIU,

— e1ademb pasHbIMU CHOCOOAMU
3a0anus NPAMOU YPaGHeHUAMU U
yMemsb NpUMEeHAMb NPU peuleHuu
3a0ay;

— NPUMEHAMb NPU peueHuu
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MIPOCTPAHCTBE MPH PELICHUHU 33]1aY;

— yMeTh MPUMEHSThH MMapalljieIbHOE
MIPOEKTUPOBAHUE I U300paKeHUsS PUTYp;

— yMETb MIPUMCHSITh
MEPIEeHIUKYIIPHOCTU MPSIMON U TUIOCKOCTH
MIPY PEIICHUH 33]1aY;

— BJAJIeTh NOHATUAMU OPTOTOHAIILHOE
MIPOEKTUPOBAHKE, HAKJIOHHBIC U UX
MIPOEKIIMU, YMETh IPUMEHSTH TEOPEMY O
TpeX MEPICHINKYISIpaxX MPH PEIICHUN
3azady;

— BJIAJICTh MOHITUSIMH PACCTOSHUE MEXKTY
(dburypamu B mpOCTPAHCTBE, OO
MEPICHIUKYIISAP ABYX CKPEITUBAIOIUXCS
MPSIMBIX U YMETh IPUMEHSTH UX TPU
peIIeHIH 3a/1a4;

— BJIAJIETh IOHATHUEM YTOJ MEX]Y
MPSIMOU U TUIOCKOCTBIO M YMETh PUMEHSITh
€ro MpH PEeIICHUH 3a7ad;

— BJaJIeTh NOHATUAMHU JBYTPAHHBIN YTOJ,
YroJl MEXIY TUIOCKOCTSIMH,
MePIEeHIUKYIISAPHBIE TUIOCKOCTH U YMETh
MPUMEHSITh UX TIPU PEIICHUH 3a/1a4;

— BJaJIeTh NOHATUSAMHU MIPHU3MA,
napaiesIenue ] ¥ MIPUMEHSITh CBOICTBA
napajuieNienuIne1a mpyu pelieHnuuy 3a1ay;

— BJIAJIETh IOHATHEM MPSIMOYTOJIbHBII
napajuiefienune/ U IpUMEHATh ero npu
peIIeHIH 3a/1a4;

— BJaJIeTh NOHATUAMHU MMUPAMHUJIA, BUIBI
MMUPAMHE/T, JIEMEHTHI TIPABHIILHOM
MUPAMHUJIBI U YMETh IPUMEHSTH UX TIPU
pelIeHIH 3a/1a4;

— UMETH MPEACTABIECHUE O TEOPEME
Diinepa,paBUIIbHBIX MHOTOTPAHHHUKAX

— BJAJIeTh MOHSITHEM IUIOLIAIN
MMOBEPXHOCTEH MHOTOTPAHHUKOB M YMETh
MIPUMEHSITh €T0 MIPH PEIICHUH 3a7ay;

— BJIAJICTh MOHITHSIMH TEJIa BPAIICHUS
(uMAMHIp, KOHYC, Map U cdepa), ux
CEUCHUS U YMETh IPUMECHSTDH UX MPH
pEIlIeHNH 3a/1aY;

— BJIAQJIETh NOHATHSIMH KacaTeIbHBIC
MPsIMbIE U TUNIOCKOCTU U YMETh IPUMEHSTh
W3 NP PEIICHUN 33]1aY;

— UMETh MPEACTABICHUS O BIUCAHHBIX U
OIMMCAHHBIX cepax U YMETh IPUMEHSTh UX
MIpH PEIICHUH 33]1aY;

— BIIQJIETh TOHATUSIMHU 00bEeM, 00bEMBI
MHOTOTPaHHUKOB, TEJ BPALCHUS U
MPUMEHSITh UX TIPU PEIICHUH 3a/1a4;

— UMEThH MPEACTABIECHUE O Pa3BEPTKE
IWIMHAPA U KOHYCA, TUTOIIAH

3a0ay u 0okazamenbcmee meopem
BEKMOPHDBIL MEMOO U Memoo
KOOpOuHam;

— umemw npeocmasienue 00
axkcuomax oovema, nPUMeHsms
Gopmynvt 00beMmos
NPAMOY20NIbHO20 napalieienuneod,
NpU3Mbl U RUPAMUOBL, Mempa’aopa
npu pewtenuu 3a0a4;

— NpUMeHAMb meopemvl 00
OMHOUEHUSX 0ObEeMO8 npu
peuweHuu 3a0ad;

NPUMEHAMb UHmMe2pal OJisl
8bIUUCTIEHUS 00bEMO8 U
noBepxXHOCmell mejl 6paujeHusl,
8bIUUCTICHUS NAOWAOU
cghepuueckozo nosica u oovema
wWapoeozo cnos;

umems npedcmasienue o
OBUIICEHUSIX 8 NPOCMPAHCMEBE:
napanieibHom nepexoce,
CUMMEMPUU OMHOCUMETbHO
NIOCKOCMU, YeHMPATbHOUL
cuMMempuu, no8opome
OMHOCUMENbHO NPAMOU, BUHIMOBOU
CUMMempPUU, yMenmsb NPUMEHIMb UX
npu pewenuu 3a0ay,

umMemsb npedcmasieHue o niowaou
OPMOCOHANILHOU NPOEKYUU,

uMemsb npedcmasietue o
MpexepanHoM U MHO20CPAHHOM
yene u NPUMeHsImMyb CEOLUCMBEa
NIOCKUX Y2/l08 MHO20CPAHHO20 Y2ld
npu pewenuu 3a0ay;

umMemsb npedcmasiienus o
npeobpazosanuu noooous,
20MOmemuy u ymems NpUMeHsImb
UX npu peuwtenuu 3a0a4;

yMemb peuams 3a0ayu Ha
HIIOCKOCMU MEeMOOaMmu
cmepeomempu;

YyMemb NPUMEHIMb QOPMYibl
00beM08 npu peuieHuU 3a0ay
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MOBEPXHOCTH IMIIMH/IPA U KOHYCA, YMETh
MPUMEHSITh UX TIPU PELICHUH 3a/1a4;

— HMMETh MPECTABICHUE O TUIOIIAIN
cdepbl 1 YMETh MPUMEHSTH €0 TpU
peIICHUH 3a]1a4;

— YMeTh pemiaTh 3a7a41 Ha KOMOUHAIIUN
MHOTOT'PaHHHKOB U TEJI BpaIllCHHS;

— UMETh MPEACTaBICHUE O T0100UH B
MIPOCTPAHCTBE M YMETh PellaTh 3a7auu Ha
OTHOIICHHE 00BEMOB H ILIOIAICH
MMOBEPXHOCTEH MOAOOHBIX (hUTyp.

B nosceonesnoil scuznu u npu uzyueHuu
Opyeux npeomemos:

— COCTaBJISITh C UCIIOJIb30BAHUEM CBOICTB
reOMETPHUECKUX (DUTYp MaTEeMaTHUECKUE
MOJICTIH JIJISl pEIICHHMS 3a/1a4 MPAKTUIECKOTO
XapakTepa H 3a7a4 U3 CMEXKHbBIX
JTUCIUILINH, KCCIIE0BATh TOJydYeHHBIC
MOJICTT ¥ HHTEPIIPETUPOBATH PE3yiIbTaT

Bexkmopuot u
KoopOunamol

- BJI&I[GTI) IMOHATUAMMU BEKTOPBI U UX
KOOpJAHHATBI;

— Hocmuoicenue pe3yibmamos
paszoena Il;

npocmpancmee — YMETh BBITIOJHATH OTEpaIly HaJl — Haxooums 00vem
BEKTOpPaMH; napainneienuneoa u mempasaopa,
— HCHOJB30BATh CKAIAPHOE 3A0AHHBIX KOOPOUHAMAMU CEOUX
MIPOU3BEICHNE BEKTOPOB IIPU PEIIICHUU BEPULUH;
3ajad; — 3a0a8amuv NPAMYI0 8
— MPHUMEHSTh YpaBHEHHE IIOCKOCTH, npocmpancmee;
(bopMyITy pacCTOSHUS MEX/Ty TOUKaMH, — Haxooums paccmosnue om
ypaBHEHHE Cepbl IPU PELICHUHU 3371a4; MOYKU 00 NIOCKOCMU 8 CUCTeMe
— MPHUMEHSTH BEKTOPHI H METOJ KOOpOUHam,
KOOP/AMHAT B IPOCTPAHCTBE MPU PEIICHUN — Haxooums paccmosHue
3ajga4 MeAHCOY CKPeUUBAIOUWUMUCSL
NPAMBIMU, 3A0OAHHBIMU 6 CUCTEME
KOOpOUHam
Hemopusa — HMwMeTh npencTaBiieHue 0O BKIAJE Jlocmuoicenue pe3yriomamog
Mamemamuku | BBIIAIONIUXCS MAaTEMaTHKOB B Pa3BUTHE pazoena Il
HAYKH;
— TOHHMMATh POJIb MATEMATHUKH B
pa3Butuu Poccun
Memoowbt — HMcmonb30BaTh OCHOBHBIE METO/IBI — Jlocmuodicenue pe3ynbmamos
MamemamuKu | 10Ka3aTelbCTBA, IPOBOANUTH pasoena II;

JI0Ka3aTeJIbCTBO U BBIMIOJIHATD
OIIPOBEPIKEHUE;

— TPUMEHSTh OCHOBHBIE METOIBI
peleHHst MaTeMaTHYeCKUX 3a/1a4;

— Ha OCHOBE MaTeMaTUYEeCKUX
3aKOHOMEPHOCTEN B IPUPOJIE
XapaKTepU30BaTh KPAcOTY U COBEPIICHCTBO
OKpY’KaloIIero MUpa 1 Mpou3BeIeHUN
HCKYCCTBa;

— IPUMEHSTH MPOCTEUIINE TPOrpaMMHBIE
CpEICTBA U 3JEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IPH

— NpUMeHAmMb MamemamuyecKue
3HAHUS K UCCTe008AHUIO
OKpYJHcaoujeco Mmupa
(Mooenuposarue uzuiecKux
npoyeccos, 3a0ayu IKOHOMUKU)
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pelIeHnr MaTeMaTUYEeCKUX 3a/1a4;

— TIOJI30BAThCS MPHUKIIATHBIMU
IIporpaMMaMu U MporpaMmmamu
CUMBOJIbHBIX BBIYUCIICHHUM JISI
MCCJIETOBaHMs MATEMaTHYECKIX 00BEKTOB

I.COAEP KAHUME JTUCIHUIIJIMHBI OYIIL.04 MATEMATHUKA

Auredpa U HaAYAJIAa MATEMATHYECKOT0 AHAJIN3A

[ToBTOpenue. Peiienue 3amad ¢ MCMONB30BAHUEM CBOWCTB UMCEN M CHUCTEM
CUMCIICHUS, JEIMMOCTH, JOJIed M 4YacTel, MPOIEHTOB, MOAyJell uucen. Perienue
3alady ¢ WCIOJIb30BaHMEM CBOMCTB CTENEHEH U KOPHEW, MHOTOYJICHOB,
npeoOpa3oBaHUii MHOTOYJIEHOB M JPOOHO-pallMOHANIbHBIX BbIpaxxeHU. Perienue
3a7]a4 C WCHOJIb30BAaHUEM T'PATYCHOW MeEpbI yriia. MoJyiap 4ucCiaa U €ro CBOWMCTBA.
Pemenune 3a1a4 Ha JBUKEHHUE U COBMECTHYIO pabOTy, CMECH U CIUIABbI C MTOMOILBIO
JUHENHBIX, KBaJpaTHBIX W JIPOOHO-PAIMOHANIBHBIX YPAaBHEHUM M HUX CHCTEM.
Pemenne 3a1a4 ¢ MOMOIIBIO YHCIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C OJHOM
INEPEMEHHOM, C MPUMEHEHUEM M300paKEHUSI YUCIIOBBIX IMPOMEXKYTKOB. Perienue
3aJa4 C HMCIOJB30BaHUEM YHMCIOBBIX (yHKIMH M ux rpadukoB. McnonszoBanue
CBOMCTB W TIpaUKOB JHMHEHMHBIX M KBAaJApPaTUYHbIX (QYHKUUN, 0OpaTHOM

MPOMOPIMOHAIBHOCTH U (DYHKIIMH y:\f; . I'paduueckoe pelieHve ypaBHEHH U
HEpaBEHCTB. lcnonp30BaHue omnepanyii HaJl MHOXXECTBAMU U BBICKA3bIBAHUSIMM.
Hcnonb30BaHne HEPABEHCTB U CUCTEM HEPABEHCTB C OJHOM ITEPEMEHHOM, YHCIOBBIX
IPOMEKYTKOB, UX 00bEIMHEHUN U TiepeceueHuil. [IpuMeHenue npu peneHnn 3aaaqy
CBOMCTB apu(METHUECKOM ¢ TEOMETPUYECKOM MPOrpeccCHH, CYMMHPOBAHUS
OECKOHEYHOU CXOJIAIIEHCS TEOMETPUUECKON TPOTPECCHH.

MHoxecTBa (YHUCIOBBIE, T€OMETPUUECKUX QUryp). XapaKTepHUCTHUECKOE
CBOMCTBO, DJIEMEHT MHOXECTBA, IyCTOE, KOHEYHOE, OECKOHEYHOE MHOMXKECTBO.
CnocoObl 3amanus MHOXecTB IlonmmHOXkecTBO. OTHOIIEGHHS TNPUHAMICKHOCTH,
BKJIFOUEHUSI, paBeHCTBA. Onepanuu Haj MHOkecTBaMu. Kpyru Ditnepa. Koneunsie u
OecKOHEYHbIe, CYCTHBIC U HECUETHbIe MHOKecTBa. Llenbie U palroHanbHbBIe YnCa.
HeiicTButenbHbie uncna. [ Ipubauscernvie gvluucienus. llepBUdHbIC IPEACTABICHUS
O MHOXECTBE KOMIUICKCHBIX 4YHCel. Jlelicmeus ¢ KOMNWIEKCHbIMU YUCTAMU.
Kommnnexcno-conpsoicennvie yucaa. Mooyne u apaymenm yucaa.
Tpuconomempuueckaa ¢opma xKomniekcHozo uyucna. Pewenue ypasHenuii 6
KOMNJIEKCHBIX YUCTIAX.

Ymo3zakmoueHuss. O00CHOBaHMS U JI0KA3aTeIbCTBO B MaTeMaTuke. TeopeMmsl.
Bunpl maTemaTudeckux yTBEepkKACHUH. Budsl doxaszamenvcms. Mamemamuueckas
UHOYKYuA. Ymeepowcoenus: obpamuoe OAHHOMY, NPOMUBONONONHCHOE, 00OpamHoe
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NPOMUBONONONCHOMY  OaHHomy. IIpu3HaK ¥ CBOWMCTBO, HEOOXOAMMBIE U
JOCTaTOYHBIE YCIIOBUSI.

OcHoBHas Teopema apudmetrku. OctaTku U cpaBHeHus. Anroput™ EBkinna.
Kuraiickas Teopema 00 ocraTkax. Mamas Tteopema depma. -UYHBIE CHUCTEMBI
cuucieHus. OyHkius Diliepa, YUCIO U CyMMa JCIUTENIeH HaTypajJbHOIO YKCIIa.

Pagnannas Mmepa yria, TPUTOHOMETPHUYECKAS OKpPY>KHOCTb.
Tpuronomerpudeckue GpyHKIUU dnucen U yriioB. GopMyIibl IPUBEACHHUS, CIOKCHUS
TPUTOHOMETPUUECKUX (PYHKIHA, (HOPMYIIbI TBOHHOTO M TOJOBHHHOTO apryMEHTa.
[IpeoOpa3oBaHre CyMMBbI, pPa3HOCTH B MPOU3BEACHHE TPUTOHOMETPHUECKUX
byHKIUH, 1 HA0O0POT.

Hynmu  yHKOmMM, TpPOMEXYTKH  3HAKOMOCTOSHCTBA,  MOHOTOHHOCTD.
Haubonbmee m HauMmenbinee 3HaueHue (yHkuuu. [lepumonnyeckue QyHKIMH U
HauMEHbIIUNA Tiepuoj. UeTHble U HeueTHble QYHKIUU. DyHKYUU «OpoOHAS yacmo

yucaay ¥ :{x} u «yenas wacmo yuciay ¥ :[x].

Tpuronomerpruyeckue (GyHKIUA YUCIOBOTO aprymeHTa JV =COoSx, y=sinx
y=tgx y=ctgx (CpolcTBa U TpauKN TPUTOHOMETpHUYECKUX (PyHKIUH.OOpaTHbIC
TPUTOHOMETpUUYECKHE (YHKIHMHM, MX TJaBHbIE 3HAYEHUS, CBOWCTBA U TpaUKU.
Tpuronomerprnueckue ypaBHeHHs. OQHOPOIHBIE TPUTOHOMETPUUECKUE YPABHEHMUS.
Pewenne npocTenmmx TPUTOHOMETPUUYECKUX HepaBeHCTB. [Ipocrenime cucTteMbl
TPUTOHOMETPUUECKUX YPABHEHUM.

CremneHp C ACUCTBUTENBHBIM IIOKA3aTesleM, CBOWcTBa creneHu. [Ipocreiimue
MOKa3aTelbHble YpaBHEHHMsT W HepaBeHCTBA. Iloka3zarenbHas QyHKUUA W €€

CBO¥CTBa, U Tpaduk. Yucno ¢ u pyakuus V= e,

Jlorapudwm, coiicTBa snorapudma. JlecATHUHBI U HATypalbHbIN JIorapudm.
[IpeoOpazoBanue norapupmMuueckux BoipakeHuil. Jlorapupmuyeckne ypaBHEHUS U
HepaBeHcTBa. Jlorapudmuyeckas QyHKIMS U €€ CBOMCTBA, U rpaduK.

CrenenHas pyHKIMS U €€ CBOMCTBa, U rpaduk. UppanmoHanbHble ypaBHEHUS.

MeTton uHTEepBaNoB AJis pelieHuss HepaBeHCTB. [IpeoOpazoBanus rpapukoB
(GYHKIMIA: CBUT, YMHOXXEHHE HA YHCIIO0, OTPAKEHNE OTHOCUTEIHHO KOOPAMHATHBIX
oceil. I'papmyeckue MeTOIbl pELIEHUST YpaBHEHUH W HEpPaBEHCTB. PerieHue
ypaBHEHUI U HEPABEHCTB, COACPIKAIINX TIEPEMEHHYIO MO 3HAKOM MOIYJIS.

CucteMbl  TMOKa3aTelIbHBIX, JIOTAPU(PMHUUECKHX W  HPPAIMOHATBHBIX
ypaBHeHHH. CuHCTEeMBbl TOKa3aTENbHBIX, JOrapuOMUYECKUX U UPPALUOHATIBHBIX
HEPABEHCTB.

B3aumuo oOpatabie Gyukmun. ['padguku B3auMHO 0OpaTHBIX (GYHKITUH.

YpaBHEeHUs, CHUCTEMbl YpaBHEHUHM ¢ mnapameTrpoMm.Dopmyna bunoma
Hviomona. Pewenue ypasnenuii cmenenu 6viuie 2 cneyuaivhblx 6uoos. Teopema
Buema, meopema be3y. Ilpusooumvie u nenpusooumvie muocounenvli. OcHO8HASA
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meopema  aneeopvi.  Cummempuueckue  MHO20uNeHbl.  Llenouucnennvie  u
YeNo3HAYUHbIe MHO20UIeHDL.

[Tonarue mnpenena ¢yHKIUU B Touke. [lowsamue npedena GyHkyuu 6
beckoneunocmu. Acumnmomol epaghuxa ynkyuu. CpasHenue 6eCKOHEUHO MAbIX U
beckoneuno oOonvuwiux. HemnpepbiBHOCTE GyHKUMU. Colicmea HenpepvlGHbIX
@yuxyuti. Teopema Betiepuwmpacca.

Huddepenuupyemocts ¢(ynkuuu. [lpousBomHas ¢yHKIMHM B TOYKE.
Kacarenbnass k rpaduky ¢yakumn. ['eomerpudeckuidi ¥ (U3HYECKUN CMBICI
pou3BOJIHOMN. [Ipumenenue npouzsooroil 6 ¢usuxe. IIpon3BoHBIC dJIEMEHTAPHBIX
bynkauii. [IpaBuna quddepeHmpoBanus.

Bropas npousBoiHas, ee TeoMeTpuYecKuil U U3NUECKUN CMBICIT.

Toukn »skcTpemMyma (MakcuMymMa W MHHMMYMa). McciiemoBaHue
AJIEMEHTapHbIX (YHKIMI Ha TOYKH HKCTpEMyMa, HaumOoJblllee M HaWMEHbIIee
3HAYEHHE C NMOMOIIBIO MPOU3BOAHON. [locmpoenue epaguxos pyukyuii ¢ nomouysio
npouseoonsix. Ilpumenenue npoussooHou npu peuwienuu 3aoad. Haxoocoenue
IKCMPEMYMO8 (DYHKYUL HECKONbKUX NePEMEHHDIX.

[IepBooOpaznasi. Heonpenenenuoii MHTErpaill. [TepBooOpazHbie
aneMeHTapHbIX  (QyHKuud. [lnomans KpuBoiauHEHHOW Tpameuuu. Dopmyna
Herorona-Jleiitonuna.OnpeneneHHbplid UHTETpall. Buluucienue niowaoeu HIOCKUX
Guzyp u 06vemos men paujenus ¢ NOMOWbIO UHmMe2paid.

I'eomeTrpus

[loBTopenne. PemieHue 3agad C HUCHIOJNB30BAHUEM CBOMCTB (QUIyp Ha
IJIOCKOCTU. PellleHne 3amad Ha J0KA3aTelbCTBO U IOCTPOCHHUE KOHTPIPUMEPOB.
[IprmeHeHne NpoCTENIINX JIOTUYECKUX MpaBUil. Pellienue 3a1a4 ¢ UCIoJIb30BaHUEM
TEOPEM O TPEYroJIbHUKAX, COOTHOLICHHH B NPSMOYTOJbHBIX TPEYroJIbHUKAX,
(GakToOB, CBSI3aHHBIX C YETHIPEXYroJbHUKaMU. PelieHue 3amad ¢ UCMOIb30BaHUEM
(akTOB, CBSI3aHHBIX C OKPYKHOCTSIMU. Pelienue 3aay Ha U3MepeHus Ha MIO0CKOCTH,
BBIUKMCIICHUS JJIMH M IJlowaned. Pewenue 3adau ¢ nomowwlo 6eKmopos u
KOOpOUHam.

Harnsgnasa crepeomerpus. [Ipu3ma, napamienenunes, nupamuaa, TeTpadip.

OCHOBHBIE MOHATHS T€OMETPUHN B IPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUU U
cleaCcTBUS U3 HUX. [lonamue 06 akcuomamuieckom memooe.

[TocTpoeHne cedeHuid MHOTOTPAaHHUKOB METOAOM CJienoB. lleHTpaiibHOE
poeKkTupoBaHue. IloctpoeHne ceyeHnii MHOTOITPaHHUKOB METOIOM IIPOECKIIUH.

CkpeluBaroniyecs: npsiMble B MPOCTPAHCTBE. YTOJI MEXKIYy HUMH. Memoowl
HAXO0MHCOCHUsl PACCMOAHUL MeHCOY CKPewusarowumMucs npamvimu. Teopembl O
MapajuleIbHOCTH MOPSIMBIX W IJIOCKOCTeW B mpoctpaHctBe. [lapannensHoe
NPOEKTUPOBaHUE U u300paxeHue Guryp. [eomempuueckue mecma moueKk 8
npocmparcmee.llepneHAMKYISIPHOCT, NPAMOKM M IJIOCKOCTH. OpTOroHabHOE
npoektupoBanue. Hakiionnsle u npoekuuu. Teopema o Tpex neprneHAnKyIspax.
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Buowt mempasopos. Opmoyenmpuueckuti mempasop, KapKacHulli mempasop,
pasHocpaunbiii. mempal’op. lIpsmoyeonvhHolii mempas’op. Meouanvt u b6umeouarsl
mempasopa. [locmpausanue mempa’opa 00 napaiieienuneod.

Paccrosinua mexnay ¢urypamu B mpoctpancTtBe. OOmuUN NepHeHAUKYIISp
JBYX CKPENIMBAIOIINXCS TMPSMBIX. YTIbI B TPOCTpaHCTBE. [lepneHanKysipHbIE
IJIOCKOCTH. [lnowaos opmozonanvuoi npoexyuu. Ilepnenouxynsipuoe ceuenue
npU3MbL.

Buaesl MHOTOTpaHHUKOB. Pazeepmku muococpannuxa. Kpamuatiwiue nymu na
NOBEPXHOCU MHO202PAHHUKA.

Teopema  Otinepa. llpaBuUllbHbIE = MHOTOTPAHHUKH. /[8OUcmBeHHOCb
NPABUTILHBIX MHO202PAHHUKOS.

[Ipusma. Ilapamnenenunen. CpoiicTBa mapannenenumnena. [IpsMoyronbHbIil
napauienenunea. HakioHHbIE TIPU3MBI.

[Inpamunma. Buael nupamua. DieMeHThI IPaBUIBHON nupaMubl. [Iupamu bl
C pPaBHOHAKJIOHCHHBIMHU peOpaMu U TPaHSIMH, UX OCHOBHBIC CBOMCTBA.

[11o1maau NoBepXHOCTEW MHOTOTPaHHUKOB.

Tena Bpalienus: UWIUHAP, KOHYC, map u chepa. CeyeHus MUIMHAPA, KOHyCa
u mapa. [llapoBoil cermeHT, MapoBOM CIIOH, MapoBOi cekTop (KOHYC).YceueHHas
ApamMuia ¥ YCEUYCHHBI KOHYC.

KacarenbHble TpsiMble W TIOCKOCTH. BIMCaHHBIE W OMHCAaHHBIC CQEpHI.
Kacarowuecs cpepovl. Kombunayuu men epawjenus.

Bekropel n koopauHatel. CyMMa BEKTOPOB, YMHOXKEHHE BEKTOPA HA YHCIIO.
VYron mexay BekTopamu. CKansipHOE TPOU3BEICHUE.

YpasHenue miockoctu. Dopmysia pacCTOsIHUAS MEXAY TOUYKaMHU. Y PaBHEHUE
cdepsl. Popmyna paccmoanus om mouku 0o niockocmu. Cnocobwvl 3a0anus nPAmMoll
VPAGHEHUAMU.

Pewenue 3a0au u oOokazamenbcmeo meopem € NOMOWBIO BEKMOPOS U
MemoooM KOOPOUHAM.

[lonsitue ob6bvema. OOBEMBI MHOTOIpPaHHUKOB. OOBEMBI Tel BpalEHUS.
Axcuomovl 0bvema. Bvieoo popmyn obvemos npsamoyeonvno2o napanienrenuneod,
npusmovl u nupamuosvl. Popmynvt 0151 HAxXoNHcOeHUus: 0bvema mempa’opa. Teopemol
06 omHoweHUAX 00BLEMOS.

Ipunooscenuss unmespana K 6blYUCIEHUIO 00bEMO8 U NOBEPXHOCMeEU mei
spawenus. Ilnowaosv cpepuueckoco nosica. Obwvem wiapogoeo cnos. llpumenenue
00beM08 npu peuieHuu 3a0au.

[Tnomans cdepsl.

Pazeepmra yununopa u xonyca. Ilnomans MOBEpXHOCTH IUIUHIPA U KOHYCA.

KoMOuHaimm MHOTOTPaHHUKOB M TEJ BpaICHUSI.

[Togob6ue B mpocTpancTBe. OTHOIICHHE 00BEMOB U IUIOMIAICH TTOBEPXHOCTEH
MOA00HBIX (UTyYP.
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Leudicenusi 6 npocmpancmee:  NAPALNENbHLIU  NEPEHOC,  CUMMEmpUs
OMHOCUMENILHO NJIOCKOCMU, YEHMPALbHASL CUMMEMpPUs, NOGOPON OMHOCUMENTbHO
NPAMOU.

Ilpeobpazosanue nooobus, comomemus. Pewenue 3adau ma niockocmu c
UCNONIL308AHUEM CIEPEOMEMPUUECKUX MEMOOO08.

CraTucTiKa ¥ TEOpHsl BEPOATHOCTENH, KOMOUMHATOPUKA

Hcnonp3oBanue TabMUIl U AUArpaMm JJisl IPEICTaBICHUS JIaHHbIX. Pelienue
3a/1a4 Ha MPUMEHEHHE ONMKUCATEIbHBIX XapaKTEPUCTUK YHMCIOBBIX HAOOPOB: CPEIHUX,
HauOOJBIIEr0 W HAUMEHBIIETO 3HAYEHUS, pa3Maxa, JUCIEPCUU U CTaHJAPTHOIO
OTKJIOHEHHUs. BbluucieHne 4acTOT U BEPOSTHOCTEW COOBITHIA. Brruncnenne
BEPOSITHOCTE B OINbBITaX C PaBHOBO3MOXXHBIMH JJIEMEHTAPHBIMU HUCXOJIAMM.
Ucnonb3oBanue KOMOMHATOPUKU. BblYncieHnEe BEpOSTHOCTEW HE3aBHUCHUMBIX
coObITuil. Mcnionib3oBanue (hopmyJsibl CIOXKEHUSI BEPOSATHOCTEHN, Auarpamm Diliepa,
JiepeBa BEpoITHOCTEH, popmynnl bepHymu.

Bepoamnocmnoe npocmpancmeo. Axcuomvl meopuu 6epoamHocmen.

VYcioBHasgs BepoOSITHOCTh. [IpaBuno yMHOXeHHUs BeposiTHocTer. PDopmyna
1oJiHOU BeposiTHOoCcTH. Dopmyiia balieca.

JluckpeTHble clly4allHble BEJIWYMHBI U pacnpenencHus. (CoBMECTHbIE
pacnpeaenenus. PacnpeneneHne CyMmMbl B TPOU3BEICHUSI HE3ABUCUMBIX CITyYaHBIX
BEJIMYMH. MaTeMaTU4eCcKoe OXHAAHWE W JHUCHEPCUsl CIyYallHOM BEJIIMYUHBI.
MareMaTu4ecKkoe 0KUAAHUE U TUCIIEPCHS] CYMMBbI CIIyYalHBIX BEJIUYHUH.

IV.TEMATHUYECKOE INTAHUPOBAHUEC YKA3AHUEM KOJIMYECTBA
YACOB, OTBOJIUMBIX HA OCBOEHUE KAX /1O TEMBI
OO0BEM TUCIUIUTMHBI U BUJIBI YIEOHON pabOThI

Bun yueOHO# paOoThI O06bem yacoB
MaxkcumanbHas yueOHasi Harpy3ka (BCero) 309
OO6s3aTenpHas ayquTopHasi yueOHasi Harpy3Ka (BCero) 206

B TOM YHCJIE:

TEOPETUYECKUE 3aHATUS 118
MPAKTUYECKUE 3aHSATHUS 88
CamocrosiTenbHas paboTa o0yuatroierocs (BCero) 103
[TpomexxyTounas arrecranus B popMe dk3amMeHa- 1-2 ceMmecTpsl
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TemaTuuyeckoe NVIAHUPOBAHUE

HaunmenoBaHmue pa3xeioB u

Coz[epmafme MaTepuaJia, naﬁopaTopHLIe paﬁoTLI U NIPAKTUYCCKHUE 3aHATHUSA,

O0BbeM yacoB

TeM caMoCTosiTe/IbHAs padoTa 00y4aroIuXcs
1 2 3
Beenenue.lloBropenue kypca 7 -9 kinacca 4
I13 Nel. BxoaHO#1 KOHTPOJIb 2
Pazngen 1. JeiicTBUTEIbHBIE YHCIA 12
Tema 1.1. Muox)ecTBa MHokecTBa (YUCIOBbIE, FTeOMETPUUECKUX PUTyp). XapaKTeprUCTUUECKOE CBOWCTBO, SJIEMEHT
MHO>KECTBA, IIyCTOe, KOHEUHOE, OECKOHEUHOEe MHOXKeCcTBO. CITOCOOBI 3a/JaHUSI MHOYKECTB )
[TonMHoOkecTBO. OTHOIICHUS TPUHAIKHOCTH, BKIIFOUEHUS, paBeHCTBa. Onepaiuy HaJl
mMHOxecTBaMu. Kpyru Ditnepa. Koneunsle 1 6ecCKOHEUHBIE, CYETHBIE U HECYETHBIE MHOXKECTBA.
Tema 1.2. Pazputue nousitust o | Llenble u paunonanbuble yncia. JleiictBurensHele uncia. Komnaexchvie uucna.
quclie i
Tema 1.3. IIpubnuxeHHbIC [Tpubnmxenus 1eUCTBUTEIBHBIX YUCENT KOHEYHBIMH JIECATUUYHBIMUA  TPOOSMH.
BBIUHCIICHUS Tozpewinocmo npubaudsicenus. A6Conomuas u OMmHOCUMeNbHAS NOSPEUHOCU NPUOTIUNCEHUSL. 2
Ilpasuna oeticmeutl (crodxcenue (bluumanue), YMHOMCeHuUe, oelenue) ¢ NPUOIUNCEHHBIMU YUCTIAMU.
IIpakTHYeckne 3aHATHS Ne2. BeinonHeHue NpUOTUKEHHBIX BBIYUCICHUN U JEHCTBUI HaJl KOMIUIEKCHBIMHU YHCIaMU 2
CamocrosiTeibHAas padoTa: BHIIIOJHEHNE JOMAIIHUX 3a/laHui 1o pa3aeny 1.
TemaTuka BHeayIUTOPHOIi CaMOCTOSITEILHON PadoThI:
OcHoBHas Teopema apupmeTnku. OctaTku U cpaBHeHus. AnroputMm Eknnna. Kuraiickas Teopema 4
00 ocrarkax. Manas teopema depma. q-UUHBIE CUCTEMBbI cuncieHus. OyHkuus Diisepa, 4YUCIO0 U
CyMMa JIeJIuTeNed HaTypalbHOIO YHCa.
Pa3nes 2. Kopumn, crenenn u jorapugmsi 20
Tema 2.1. Crenens ¢ Kopun wn crenenn.KopHn HarypaJbHOW CTENeHM U3 4Wciaa M WX cBoMcTBa. (CreneHu ¢
JEHUCTBUTENBbHBIM MIOKA3aTeNIEM | pallMOHAIbHBIMU TOKa3aTensiMU, WX cBoicTBa.CTeeHn ¢ ACHCTBUTENBHBIMH IOKa3aTEIsIMU. 2
Ceoticmea cmenenu ¢ 0elicmeumenbHblM NOKa3amesnem.
Tema 2.2. Jlorapudmel Jlorapudm.Jlorapudm uucna. OcuosHoe n0z2apugpmuyeckoe moxcoecmso. JIeCATUUHBIE U 6

HaTypayibHble Jorapu@msl. [lpaBuna nelictBuil ¢ norapudmamu. Ilepexod Kk HOBOMY OCHOBAHUIO.
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HpaRTn'{ecmle 3aHATHUSA

Ne3. IIpeoOpazoBaHue CTEICHHBIX BBIPAKEHUN

Ne4. TIpeoOpazoBaHue OKA3aTEIbHBIX U JIOTAPU(OMHUUECKUX BHIPAKCHHUH.

Ne5. KontponbHas padota Nel

CamMocTtosTenbpHas pa60Ta: BBINOJIHEHHE JOMAIIHHUX 3aJaHUH 1O pas3aeiay 2.

N[N D] D

Pasznea 3. [IpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

Tewma 3.1. IlapannenbHOCTD B
MIPOCTPAHCTBE

[Ipenmer cTrepeomerpuu. AKCHOMBI cTepeoMeTpur. HekoTopble ciiencTBusa U3 akcuoMm. BzaumHoe
pacmoJioKEeHUe JBYX IMPSIMBIX B HOpOoCTpaHCcTBE. I[lapamienbHOCTh NOPSIMOM M IUIOCKOCTH.
[TapannenbHOCTH TIOCKOCTEM.

Tema 3.2.
[leprnieHIUKYISIPHOCTD B
MIPOCTPAHCTBE

[lepnenquKyIsIpHOCTE NpsMOM M IUIOCKOcTH. Ilepnenaukyisap u HakinoHHas. Teopema o Tpex
NEPIEHIUKYIIApax. YTol MeXAy NpsSMOM M IUIOCKOCTBbIO. JIByrpaHHbIi yrosa. Yroil Mexny
IJIOCKOCTAMU. 1IepreHIuKyIIpHOCTD ABYX IVIOCKOCTEH.

['eomerpuueckre mnpeoOpa3oBaHUsl IMPOCTPAHCTBA: HapaJlIeNIbHBIA  MEPEHOC, CHUMMETpPHUs
OTHOCHUTEJIBHO IUIOCKOCTH.

IIpakTH4yecKkue 3aHATUSA

Ne6. Pemienue 3anau o reme: «llapamieabHOCTh U NEPHIEHAUKYISIPHOCTh B IPOCTPAHCTBEN

Neo7. Pemrenue 3a1a4 mo teMe: «YTJbl U pACCTOSIHUSA B TPOCTPAHCTBE

CamocrosiTelbHast paboTa: BBINOJHCHNE TOMAIITHUX 3aJIJaHUH 110 pa3neny 3.

IIpumepHas TeMaTHKAa BHEAYAUTOPHOH CAMOCTOATEJIbHOM PadOThI:
[TapannensHoe  mpoekTUpoBaHMe. [lnowadv  opmo2oHanbHOU

IPOCTPAHCTBEHHBIX (PUTYD.

npoexyuu.  V300paxeHue

Pa3nea 4. KoopanHaTsl U BeKTOPbI

26

Tema 4.1. MeToq KoOopAMHAT B
MPOCTPAHCTBE

[IpsimoyronbHast (JlekapToBa) cucTeMa KOOpJAuHAT B npocTpaHcTBe. Dopmyna pacCTOSIHUS MEXIY
JBYMsI TOUYKaMH. YPaBHEHMsI NMPSAMOU u niaockocmu. Vcnonp30BaHME KOOPIMHAT INPU PELICHHUN
MaTeMaTUYECKUX M MPHUKIAIHBIX 3aad.

Tema 4.2. Bextops! B
MIPOCTPAHCTBE

BexTopel. Monyns BekTopa. PaBeHcTBO BeKTOpOB. Cll0’K€HHE BEKTOPOB. Y MHOXKEHHME BEKTOpa Ha
yucno. Pa3noxeHne BeKTOpa IO HANpPABICHUSAM. YTOJN MEXIy ABYyMs BekTopamu. IIpoeknus
BeKTOpa Ha ock. Koopaunate! BekTopa. CKansipHOE POU3BEIEHUE BEKTOPOB.

Komrmtanapueie BekTopbl. PasnokeHne Bekropa IO TpeM HEKOMIUIAHAPHBIM  BEKTOPaM.
Hcronb30BaHKHE BEKTOPOB IIPU PELICHUHA MATEMATUYECKUX U NIPUKIIAJHBIX 33/1a4.

I[MpakTuyeckue 3aHATHA

Ne8. CocraBnenue ypaBHeHUs TPsIMON

23




No9. JleiicTBUS HaJl BEKTOpaMU B KOOpAMHATAX

Nel0.Pemenne npoctelmmx 3aja4 B KOOpJAUHATAX

Nell.Pemrenre MareMaTuuecKuX U MPUKIIATHBIX 33/1a4 C IIOMOIIBIO BEKTOPOB U KOOPAUHAT

Nel2.KontponpHast padota Ne2

NN D]

CamocrosiTesibHAsi padoTa: BBINOJHEHHUE JOMAIIHUX 3aJlaHui 110 pazzaeny 4.
IIpumepHasi TeMaTUKA BHEAYIMTOPHOI caMOCTOSITE/ILHOI padoThI:

BekTopHoe 3aaHue NpsAMBIX U INIOCKOCTEN B IPOCTPAHCTBE 10
Pacuerno-rpaduueckas pabota no reMe «YpaBHEHUE IPSIMOIN»
Pa3znen 5. OcHOBBI TPUTOHOMETPUM 36
Tema5.1. Tpuronomerpuueckue | Pannannas mepa yrina. BpamarensHoe asuxeHne. CHHYC, KOCUHYC, TAHT€HC M KOTAaHI€HCUHUCIIA. )
(YHKIIMN YMCIIOBOTO apryMEHTa
Tema 5.2. OCHOBHbBIE TPUTOHOMETPUUECKHE TOXKIECTBA, (GOopMyIIbl NpuBeeHus. CUHYC, KOCUHYC U TAaHI'€HC
Tpuronomerpuueckue CYMMBI U Pa3HOCTH JBYX yri10B.CHHYC U KOCHHYC IBOMHOIO yria. Popmyivl NOI08UHHO2O 4
bopMmyIb yena.llpeobpazosanus cymmvl mpueoHoOMempuyueckux YyHKyuii 6 npousseoenue u npou3ee0etus 6
cymmy. Buipasicenue mpueonomempuueckux ghyHKkyuti uepes maneenc no108UHHO20 apeymMenma.
Tema 5.3. IIpocreiiimme TPUTOHOMETPUUYECKUE YpaBHEHHsA. PelieHne TpUTOHOMETPUYECKUX YpPaBHEHUM.
TpHUroHOMeTpHYECKHe IIpocmeriwue mpuconomempuueckuenepageHcmea. ApKCunyc, apKKOCUHyC, apKmaH2eHc 4ucia. 2
YpaBHEHUS
[IpakTuyeckue 3aHATHA Nel3. 3aBUCHMOCTH MEXy CHHYCOM, KOCHHYCOM U TAHT€HCOM OJIHOTO U TOTO K€ yTJia 2
Nel4. TIpeoOpa3zoBaHus NPOCTEUIINX TPUTOHOMETPHUUECKUX BbIPAKEHU. 2
Nel5. IIpeobpazoBaHusi CyMMBbl TPUTOHOMETPHUYECKUX (DYHKIIMI B MPOU3BEACHUE U MTPOU3BEIACHUS )
B CYMMY.
Nel6. Pemienne npocTeMInx TpUroHOMETPUUECKUX ypaBHEHUN 2
Nel7. Pemienne TpUroHOMETPUYECKUX YPAaBHEHUN 2
Nel8. Pemienne npocTelnx TpUroHOMETPUUECKUX HEPABEHCTB 2
Nel9. KontponbHas pabota Ne3 2
CamocrosTenbHas paboTa: BHIIIOJIHEHNE TOMALTHUX 3a/1aHUi 110 pa3zaeny S.
[TpuMepHast TeMaTHKa BHEAYIUTOPHOM CAMOCTOSATEILHON pabOTHI: 14

I'paduueckoe pelieHre ypaBHEHUH  HEPABEHCTB;
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‘ PenreHne TPUrOHOMETPUYECKUX YPaBHEHUH BHA asinx + bcosx = ¢, 20e € # 0.

Pa3nen 6. ®yHKkuuu, UX cBOCTBA M rpadpuku 32

Tema 6.1 YucnoBas pynkuus. | @ynkinun. OO6nacTh onpeAeneHUs M MHOXKECTBO 3HA4YeHUH; Tpauk (QYHKIUH, IOCTPOCHUE

Crioco0bl 3a1aHus GyHKIHH, rpaduKoB QYHKIUH, 3aJaHHBIX PA3IUYHBIMU CIIOCOOAMH.

CBOICTBA CpoiicTBa (hyHKIIMH: MOHOTOHHOCTH, YETHOCTb, HEUYETHOCTb, OTPAHUYCHHOCTb, MEPUOTUYHOCTH.
[TpomexxyTkn Bo3pacTaHust M yObIBaHUS, HauWOOJbIIEE M HAUMEHbIIEE 3HAYEHUS, TOUYKHU
skcTpemyMma. ['padpuueckas wunTepnperauus. [Ipumepbl (QyHKIMOHANBHBIX 3aBHCHUMOCTEH B 2
peabHbIX MpOLeccax U SBICHUSX.

OoOpatubie GyHKIMU. Obaacms onpedenenus u 0O1acms 3HaveHutl oopamuoi @yukyuu. I'papux
o0paTHOi (HyHKIHH.
Apudmernueckue oneparun Haa GyaxusiMa. CnoxxkHas GyHKIHS (KOMITO3UIIHS).

Tema 6.2 Ilpenen GpyHkuuu. ITocnenoBarenpHOCcTH. CIIOCOOBI 3aJaHUsI U CBOMCTBA YMCIIOBBIX IOCJIENOBATEILHOCTEN. [loHamue

OCHOBHBIE CBOICTBA o npedene nocrnedosamenrvhocmu.Cywecmeosanue npeoena  MOHOMOHHOU — O2PAHUYEHHOU

Tpe/IEIOB. nocie008amenbHOCHU. CyMmMmupoBaHue MOCIEN0BATENbHOCTEN. beCKOHEUHO yObIBaroIas
reoMeTpryYecKasi POrpeccusi U ee CyMMa.

Ilonamue o nenpepvienocmu gynkyuu.llonstue o npenene pyHkuuu B Touke. [lopenenue GyHkimii 4
Ha OeckoHeuHOCTH. [lonamue npedena @yukyuu 6 beckoneunocmu. Acumnmomvl 2paghuxa

@yukyuu. Cpasnenue bOeckoneuHo manvix u beckoneuno Oonvuiux. HempepbIBHOCTh (DYHKIMH.

Ceoticmea Henpepvignvix yukyuil. Teopema Betiepwmpacca.

Tema 6.3 [IpousBonHas [IpousBonnas. [loHsTHE O NMPOM3BOAHONW (YHKIMH, €€ TeOMETPUYECKUH U (U3NYECKUH CMBICIL.
[IpousBogHas creneHHOW (YHKIMM C HATypaJbHBIM IOKa3aTejeM. YpaBHEHHME KacaTelbHOW K 6
rpaduxy ¢pyHkuuu. I[Ipon3BoaHbIe CyMMBI, Pa3HOCTH, IPOU3BEIEHUS, YACTHOTO.

IIpakTHyeckue 3aHATUS Ne20.Boruncnenue npenenos. Buel HeornpeneneHHOCTEH U CIOCOOB! UX PACKPBITHS 2
Ne21.Bpruncnenne npon3BoJHON ¢ IOMOIIBIO OIIPEIEIECHHUS 2
Ne22 Ilpumenenue npasui nuddepeHnupoBanus 2
Ne23. KontponpsHas padora Ne4 2
CamocrosiTeibHas padoTa: BHIIIOJHEHNE JOMAIIHUX 3a/laHul 10 pa3aeny 6. 12

IIpumepHasi TeMaTHKAa BHEAYAUTOPHOH CAaMOCTOSATEJIbHOI PadoThI
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Dynkyuu «OpobHas wacmo yuciay ¥ = o «yenas yacmo yuciay V= [x]
3aMedarebHbIe IpEacibl. IIOKa?)aTeHBCTBO IIEPBOI'0 3aME€YaTCIbHOIO IIpeaciia.
Heonpenenennoctu [ — 0], [1 %],

[Tonsitre muddepeHnmana u ero NPUI0KEHUs

Pa3pnen 7. CreneHnble, MOKa3aTeJdbHbIE, JOrapuMuiecKkue 1 TPUTOHOMeTPUYecKHe (PYHKIUH 43

Tema 7.1. Crenennas ¢pynkuus | Crenennass ¢QyHKuusi, ee cBoiictBa u rpaduk. Bzaumuo oOparubie ¢yHKUIuH. PaBHOCHIBHBIE
ypaBHEHHs U HEpaBeHCTBA. VppanroHansHble ypaBHEHHUS U HepaBeHCTBA. [Ipon3BoiHas cTereHHON 4
byHKIHH.

Tema 7.2. Iloka3zaTenbHas [TokazarenbHast QyHKuMsA, ee cBoiicTBa U Tpaduk. [lokazarenbHble ypaBHEHUS M HEpPaBEHCTBA. 6

byHKIUSA CucreMsbl MOKa3aTeIbHBIX YpaBHEHHH U HepaBeHCTB. [Ipon3BogHas moka3aTenbHON PYHKINU.

Tema 7.3. Jlorapudmuueckas | Jlorapupmuyeckas Qynkuus, ee cBoictBa u rTpaduk. Jlorapupmudeckne ypaBHEHHS H 6

byHKIMSA HepaBeHCTBa. [Ipon3BoHast JorapupmMudeckon GyHKINH.

Tema 7.4. Ob6nacte ompefeneHUd W MHOXKECTBO 3HAUYCHHMH TPUTOHOMETpHUYECKHX (GYHKIuH. YeTHOCTS,

TPUrOHOMETPHUCCKHE HEYETHOCTh, MEPUOAUYHOCTh TPUrOHOMeTpudeckux (ynkuuii. CpoiictBa (ynkmuin Y = €08X

ynxUn Y =S¥y yy rpaguxn. Ceoitcrsa Gyuxunu ¥ =€ % u e& rpadux.
Obpamuvie mpucoHomempuieckue HyHKyuu. 6
[TpeoOpa3zoBanus rpadukos. [lapamienbHblil nepeHOC, CHMMETPUS OTHOCUTEIBHO OCeil KOOpAWHAT
U CHMMETPUS OTHOCHTEIBHO Hayalla KOOPIWHAT, CHMMETPHS OTHOCHTEIBHO TPSMOH ) = X,
pacTsHKeHHe U CKaTHe BAOJIb OCel KOOpIMHAT.
[Tpon3BoHBIE TPUTOHOMETPUUYECKUX (PYHKIIUM.

IIpakTHyeckue 3aHATHA Ne24 .Penienne uppalmoHanbHbIX YpaBHEHUH 2
Ne25. Pemienue noka3aTeNnbHbIX YPAaBHEHHUH U MOKA3aTENIbHBIX HEPABEHCTB 2
Ne26. Pemienue norapuMuuecKkux ypaBHEHUN U JJorapu(pMUUECKUX HEPABEHCTB 2
No27.ITocTpoenue rpadukoB CTEIICHHBIX, MOKa3aTeNIbHbBIX, JorapuGMHUIECKUX " )
TPUTOHOMETPHUYECKUX (QYHKIIHH.
No28.KontponbHas padota Ne5 2
CamocrosiTesibHAst padoTa: BHINOJHEHNE JOMAILIHUX 33JIaHU 110 pa3aeny 7. 11
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IIpumepHasi TeMaTUKAa BHEAYIMTOPHOI caMOCTOSITE/ILHOI paboThI:

Pewenue ypasnenuii cmenenu eviute 2 cneyuanvHuvix 6udos. Teopema Buema, meopema besy.
Ilpusooumvie u Henpusooumvle mHozounenvl. Ocnoenas meopema anceopvl. Cummempuieckue
MHO204Nenbl. Llenouucnennvie u yeno3HauHvle MHO2OYIEHb.

CrnosxeHne TapMOHUYECKUX KOJIeOaHuUI;

['padmyeckoe penieHue ypaBHEHU 1 HEPABEHCTB;

[Toctpoenue rpadukoB HYHKIUH C TOMOIIBIO TPEOOpa30OBaHUN

Pazngen 8. MHororpanHHuKu 26
Tewma 8.1. IIpuzma [lonsitue MHOTOTpanHuKa. BepiuHel, pedpa, TpaHu MHOTOTpaHHUKA. Pazeepmka. Muozozpanmsvie
yenvl. Beinyknvie mnocoepannuxu. Teopema Diinepa. 6
[Tpusma. [Ipsmas u rakronnas npusma. [lpasunbnas npusma. [apamnenenunen. Ky6. Cummerpuun
B KyOe, B mapajuienenunene, B npusme. CeueHus Kyoa, mpu3Mbl
Tewma 8.2. Ilupamuna [Mupamupa. IlpaBuwnbpHas mnupamuaa. Yceuewnas nupamuoa. Terpasap. Buovl mempa’opos.
Opmoyenmpuueckuti  mempa’op,  KAPKACHbIUL — mempa’dp,  PAGHOZPAHHBIU  Mempa’op.
Ipsamoyzonvhwiti mempasop. Meouanwvl u bumeduanvl mempasopa. /locmpausanue mempa’opa 0o 6
napannenenuneda. Cummempuu 6 nupamude. Ilupamuapl ¢ paBHOHAKJIOHEHHBIMH pedpaMu U
rpaHsMHM, HX OCHOBHBIE CBOICTBA. Ceuenust mnupamuasl. [lnmomamu  moBepxHOCTEH
MHOTOTPAHHHUKOB.
IMpakTuyeckue 3aHATHSA Ne29.Penrenne 3a1a4 Ha HaX0XKJICHUE JIEMEHTOB MTPU3MBI M TTIOCTPOCHUS CEUCHHU. 2
Ne30Perienne 3a1a4 Ha HAXOXICHUS YJIEMEHTOB MTUPAMUJIBI U TIOCTPOCHUS CCUCHUH. 2
CamocrosiTeibHAas padoTa: BHIIIOJHEHNE JOMAIIHUX 3a/laHuM 10 pa3aeny 8.
I[IpumepHasi TeMAaTHKA BHEAYAUTOPHOI CaMOCTOSTEILHOI PadoThI: 10
[IpencraBienue o MpaBUIBLHBIX MHOTOTPAHHUKAX (TETpadap, KyO, OKTadAp, TOAEKAd AP U UKOCAIP).
[TpaBWIIbHBIC U MTOJYIPABHILHBIC MHOTOTPAHHUKI
Pa3nen 9. Tesra m mnoBepxHOCTH BpaleHHUsA 17
Tema 9.1. Hunuunap [Tonsitne munuHApa. OCHOBaHUE, BHICOTA, OOKOBAs MMOBEPXHOCTH, 00pa3yromasi, pa3Beptka. Ocesbie )
ceveHusl U cedenus napaiieibhble OCHOBAHUIO.
Tema 9.2. Konyc [Tonstue konyca. OCHOBaHUE, BHICOTA, OOKOBAsi MOBEPXHOCTh, 0Opasyromas, pa3septka. Ocesvie
CeyeHusl u ceuerus napaiieibHble 0CHO8aHUIo. DIIUNC, eunepoona, napabona Kax cevenus KoOHycd. 2

Yceuennwii KOHYC. l[ququpuquKue U KOHU4YeCKUue noeepxHocmu
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Tewma 9.3. Illap u chepa

Cdepa u map. Ypasaenue chepsl. Bzanmuoe pacnonioxkenue chepsl U Iockoctu. Kacamenvhas

naockocms K cghepe. Jlnomans cepsl. 2
Cdhepa, enucannas 6 MHO202panHUK, chepa, ONUCAHHASA OKOIO MHO20SDAHHUKA.
IIpakTHYeckune 3aHATHSA Ne31.Pemienne 3a1au Ha HaX0Xk/I€HUE JIEMEHTOB LIMJIMHAPA U KOHYCa 2
Ne32.Pemienue 3a1a4 Ha HAXOKACHUE 3JIEMEHTOB Iapa U cepsl 2
Ne33.KontpoibHas pabota Ne6 2
CamocrosiTesibHasi padoTa: BBINOJHEHUE JOMAILIHUX 33JIaHUi 10 pa3zaeny 9.
IIpumepHas TeMaTHKA BHEAYIMTOPHOI CaMOCTOATE/IbHOI padoThI: 5
Konunueckue ceueHust 1 UxX NPUMEHEHUE B TEXHUKE
Paznen 10. IuddepenunanbHoe 1 MHTErpajibHOE HCUHCICHUS 33
Tewma 10.1. [IpumeneHne MPOU3BOJHON K MCCIEAOBAaHUIO (DYHKUMN M MOCTPOEHUIO rpadukoB. IIpouzsoomusie
JTuddepennuansHoe 06pamuou pyHKyuu U KOMROUYUU YHKYUU.
JCUKCICHHE H €ro [TprMeps! NCII0JIB30BAHUS TPOU3BOIHOM [UIsl HAXOXKACHUS HAUIYUILIEro PEIIEHUs] B IPUKIIATHBIX 6
TPHIIOKEHHS 3amadax. Bropas nponsBoaHasi, ee TeOMETpHUECKUi B (hu3ndeckuii cMbIci. Haxoxkaenne cCKopocTH
JUTSL TIpoIIecca, 3a1aHHOTO (POPMYIIOi U rpaduKoM.
Tema 10.2. UnTerpanbaoe [TepBooOpaznas u unterpai.Heonpeaenenusiit uHTErpa, ero cBoiicTra. Tabmuiia MHTErpaioB.
HUCYMCIIEHUE U €r0 [TpuMeHeHne onpeaeIeHHOro HHTerpaia JUisi HaXOKICHUS IUIOIAA KPUBOJIMHEWUHOMN TpaneyH. 6
TPUIIOKEHUS ®opmyna Hetorona—JleliOnuna. [Ipumeps! mpuMeHeHrs UHTeTpasia B PU3UKE U TEOMETPHH.
ITpocreiimue nuddepeHnnanbHple ypaBHEHHUS.
IIpakTnyeckune 3aHATHA Ne34.UccnenoBanue GpyHKIUM U IOCTpoeHue ee rpaduka. HaxoxaeHne HanOobIIEro u )
HaMMEHBIIIET0 3HaYeHUH QyHKINH
Ne35.Haxox1eHue Heonpe1elIeHHOT O UHTErpalla 2
Ne36.Briuncienue onpeeieHHOro MHTerpaia 2
No37 IlpuMeHeHne UHTErpalia Juisi BBIUMCICHUS TJI01a e 2
CamocrosiTesibHasi padoTa: BHINOJHEHUE JOMAIIHUX 33JIaHui 1o pazzaeny 10.
IIpumepHasi TeMaTHKAa BHEAYAUTOPHOI CAMOCTOSATEJIbHOI PadoThI 13
PacuetHo-rpaduueckas padbota o teme «MccnenoBanue GyHKIMU U IOCTPOECHUE IrpaduKar»
PacuetHo-rpaduueckas padbota o reme «lIpumMeHeHne HHTErpaia
Pa3nes 11. U3MepeHusi B reomeTpuu 20
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Tema 11.1. ITousarue o0bema.

O0nem u ero usmepenue. HTerpanbHas popMyna oobema.

Tema 11.2 O0veMm u IUIOIIAAE

@opmynbsl 00beMa Ky0a, HPSIMOYroJbHOTO Napajuieenunena, Opu3Mbl, HWIMHIApaA. DopMyIbl

MIOBEPXHOCTH  HpU3MBl U | IUIOLIAJU NOBEPXHOCTEH. 2
WIMH]pA
Tema 11.3 O6bem u miomans | Dopmynnsl 00beMa MUPaMUABI U KOHyca. DOPMYIIBI TIIOIMIATN TTOBEPXHOCTEH.
MOBEPXHOCTH NUPAMUIBl U 2
KOHyca
Tema 11.4. O0bem mapa u | Dopmynsl oObeMa mapa u miomaau chepsl. 1
ionaab chepsl [Tono6ue Ten. OTHOLIEHUS IOIMIAEH MOBEPXHOCTEH U 00BEMOB MOAOOHBIX TEIl.
[MpakTu4yeckue 3aHATHA Ne38.Brruncienue o0beMa u Iiomaaeii ToOBEpXHOCTEH MPU3MBbI M LIMJIMHIPA 2
No39.Brruncienue o0beMa U IIomaaeii MoBEpXHOCTEN MUPaMHIbl U KOHYCa 2
Ne4(.Brruncinenue oobeMa 1 III0MA U TOBEPXHOCTH II1apa 2
CamocTrosiTeibHAas padoTa: BHIIIOJHEHHE JOMAIIHUX 3a/laHui 1o paszaeny 11.
IIpumepHasi TeMaTHKAa BHeAyAUTOPHOI CAaMOCTOSATEJIbHOI padoThI:
O6beM Tenma, 0Opa3oBaHHOTO BpamieHHneM BOKpYr ocu Ox, BOkpyr ocu Oy KpUBOJIMHEHHOM
Tpanemuu; 8
[1nomaae MOBEpXHOCTH BpaleHUS
Inowaow cghepuueckoeo nosca. Obvem waposozo cnos. llpumenenue o6veMos npu peureHuu
3a0ad.
Pa3nesn 12. KomOMHATOPHKA, CTATHCTHKA M TEOPHS BEPOATHOCTEH 22
Tema 12.1 DnemeHTbI OcHOBHBIE TIOHATHS KOMOWHATOPUKH. 3aqadyd Ha MOJCYET YHUCIapa3MelIeHHH, MepecTaHOBOK,
KOMOHWHATOPHKH coueranuil. Pemenne 3amau Ha mepebop BapuantoB. Dopmyna OmHoma HeroTona. CBoiicTBa 4
O6uHOMHAIBHBIX KO3 duuuenToB. Tpeyronpuuk [lackains.
Tema 12.2 Dnementsl Teopun | CoObITHE, BEPOATHOCTh COOBITHS, CIIOKEHHME M YMHOXXEHHE BeposTHocTed. lcmonb3oBaHue
BEPOATHOCTEH (dopMynbl CIOXKEHHUS BEpoOATHOCTEH, auarpamm OJilepa, JepeBa BEpOSTHOCTEH, (HOpMyIIbI
beprymn.
Beposmnocmnoe npocmpancmeo. Axkcuomvt meopuu 8eposimuocmei. 4

VYcnoBHas BeposAsTHOCTh. [IpaBmiio ymHOkeHHMs BeposTHOcTed. Dopmysna MOJHONW BEPOSTHOCTH.
®opmyna baiieca.
Ilonamue o He3asucumocmu cobbimui. J{UCKpemHas CAYYauHas GelUuduHd, 3aKOH ee
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pacnpedenenus. Yucnosvie xapaxmepucmuku OUCKPemHOU CayuaiHou eeaudunsl. llowamue o
3aKoHe OOIbUIUX YUCel.

Tema 12.3 DneMeHTBI
MaTeMaTHYECKON CTATUCTUKU

[IpencraBienre qaHHBIX (TaOJIHIBI, AUATPAMMBI, TPAPUKH), 2eHepPalbHAsL COBOKYNHOCb, 8b100PKA,
cpedHee apupmemuueckoe, meouana. [lonamue o 3a0auvax mamemamuyeckou CmamucmuKu.
Pewenue npakmuyeckux 3a0au ¢ npumeHenuem 8epoImHOCMHbIX MEeMo008

[MpakTnyeckune 3aHATHSA

No41.Pemienue 3a1a4 Ha MOJICUET YKCIIa pa3MEILIEHUM, COUETaHH, TIEPEeCTaHOBOK

Ned?2.Oneparun Hag coObiTussMu. OripeiesieHue BEpOITHOCTH COOBITHS

No43 Haxox/1eHre YUCIOBBIX XapaKTEPUCTUK JUCKPETHOU CIy4yaliHON BETUYHHBI

N944.HOCTpOGHI/IC IMOJIMI'OHA YaCTOT U T'MCTOI'PAaMMBI 110 IdHHBIM PAaCIIPCACICHUAM

NN NN

CamocrosiTesibHasi padoTa: BBINOJHEHUE JOMAIIHUX 33JIaHUi 110 pa3zaeny 12.

IIpumepHas TeMaTHKAa BHEAYIMTOPHOI CaMOCTOATE/IbHOI padoThI:
Cxembl bepHyuiM NOBTOPHBIX UCHIBITAHUI

Bcero

309
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V. UHOOPMAIMNOHHOE OBECITEYEHUE ITPEJIMETA
OcHoBHas uTEpaTypa

1. AnreOpa u Hadanma mMaremaTudeckoro aHaimuza. 10—11 kmaccel: yueOHHMK
T 001ieoOpazoBaTebHbIX opranu3aiuii [['pud Munnpocsemenus PO] / [11I. A.
AmumoB, 0. M. Komsarun, M. B. TkaueBa u np.]. - 8- u3a. - Mocksa:
[Ipocsemenne, 2020. - 463 c.: puc., Tabn. - (Maremaruka: anreOpa ¥ Hadala
MaTeMaTUYECKOro aHaiau3a, reomerpus). - (ba3oBblii U yriayOJNeHHBIA YPOBHHU. -
TekcT: HenmoCpeACTBEHHBIN

2. byry3oB, Banentun ®enopoud. I'eomerpusa. 10—-11 kmaccel: y4eOHUK
J1s1 o61eo0OpazoBaTenbHbIX opranuzaiuid [['pud Munnpocpemenus PP] / B. .
byrty3oB, B. B. Ilpaconos; nox pea. B. A. CamoBHuuero. - 7-¢ uza. - Mocksa:
[Ipocsemenue, 2021. - 271, [1] c.: un. - MI'Y — mkosne). - (MaTtemaTtuka: anredpa
Y Hayajga MaTeMaTU4YecKOro aHanusa, reomerpusi). - (ba3oBblil u yriyOieHHBIN
ypoBHHU). - TekcT: HEMOCPeICTBEHHBIHN

JlonoJiHUTEIbHASA JIUTEpPaTypa

1. bBammaxkoB, Mapk UBanoBnu. MaremaTruka: y4eOHUK [[Ji1 CPEIHETO
npodeccruoHanbHoro oopazopanus| / M. W. bammakos. - 6-¢ u3n., crep. - Mockaa:
Axanemus, 2019. - 252, [1] c.: puc., Tabn. - (IIpodheccuonanbHoe 00pa3zoBaHUE)
(O6meoOpazoBaTeIbHbIC TUCITUILINHEI). - TEKCT HEMOCPEACTBEHHBIN

2. MatBeeBa, T. A. Maremaruka: ydeOHoe mocodue i CIIO / T. A.
Marseea, H. I'. PeikkoBa, JI. B. IlleBeneBa; noa peaakiueii J[. B. Anekcanapona.
— 2-e mga. — Caparo, ExkarepunOypr: IIpodobpazoBanue, VYpanbckuii
dbenepanpubiii yauBepcutet, 2019. — 215 ¢. — ISBN 978-5-4488-0397-0, 978-5-
7996-2868-0. — TeKcT: eKTpOHHBIH // DneKTpoHHO-O0nbanoTeyHas cucrema [PR
BOOKS: [caiiT]. — URL: https://www.iprbookshop.ru/87821.html

3. bammakoB, Mapk WBanoBuu. MaremaTtuka. 3amauHuk: [ydeOHOE

nocobue s cpeaHero npodeccuonanbHoro oopazopanusi| / M. U. bammakos. -
5-e m3xa., crep. - Mockpa: Axkagemus, 2018. - 413, [1] c.: puc., Tabn. -
(ITpodeccuonansuoe obpazoanue) (OO6Ic0Opa3oBaTeNbHbIC AUCIUILIAHBI)). -
TekcT HenoCpeACTBEHHBIN

HNuTepHer pecypcesl
o ODepepanbHblil nopran «Poccuiickoe odpazoBanue» www.edu.ru

o Poccuiickuii 06meo6pazoBaTenbHbIN moptan www.school.edu.ru

o Ilopran uadopmannonnoi nmogaepxkku EI'D www.ege.edu.ru

o EcTtecTBeHHOHayuYHBII 00pa30BaTeNbHBIN MOpTAT Www.en.edu.ru
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https://www.iprbookshop.ru/87821.html
http://www.edu.ru/
http://www.school.edu.ru/
http://www.ege.edu.ru/
http://www.en.edu.ru/

o [lopran  «MHPOpMAIIMOHHO-KOMMYHHUKAITMOHHBIE  TEXHOJOTUU B

oOpazoBaHum» www.ict.edu.ru

o Poccuiickuii mopTtan oTkpeITorooopasoBanust www.openet.edu.ru

o DeepanbHBIl  IEHTP AJCKTPOHHBIX  O0pa30BaTEIbHBIX  PECYPCOB

http://fcior.edu.ru
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