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. HOACHUTEJIbHASA 3AIIMCKA

[Iporpamma 0011€00pa3oBaTeibHOIO y4eOHOro mpenMera «MaTeMaTukay
npelHa3HaueHa JJId HM3yYeHHs] MaTEeMaTUKH B TMpeAesiax OCBOCHHUS OCHOBHOM
npodeccuonansHoit oOpazoBatensHoil mporpamMmel CIIO (OITOIT CIIO) na 6aze
OCHOBHOTO 00111ero 00pa30BaHUs MPH MOATOTOBKE CIEIUATNCTOB CPEAHETO 3BEHA
(ITTICC3) TexHOIOTHYECKOTO MPOUIIS.

[Iporpamma pazpabotana B coorBeTcTBUM ¢ TpeboBaHusiMu PI'OC cpegnero
oO1ero o0pa3oBaHus, YTBEPKIACHHOTO MpUKa3oM MuUHHCTEpCTBA 0O0pa3oBaHUS U
Hayku Poccuiickoit @enepanuu ot 17 mas 2012 roga Ne 413, npeabsBisieMbIX K
CTPYKTYpE, COJEPKaHWI0 M TUIAHUPYEMBIM pe3yjbTaTaM OCBOCHHS Y4eOHOTO
npeaMera «MaTeMaTthka» C y4eTOM MPUMEPHOM OCHOBHOW 00pa3oBaTEIbHOU
MporpaMMbl CpeHero obmiero oopazoBanus (000peHa pelieHueM QeaepaibHOTro
y4eOHO-METOIMUECKOTO OOBEIUHEHUS MO 00IIeMy 00pa30BaHUIO, MTPOTOKOJ OT 28
nroHs 2016 1. Ne 2/16-3) .

[IpodunbHblii  yueOHBbI mnpenMer «MaTemMaTuka» BXOJUT B COCTaB
oOs3aTeNnbHONM TpeAMeTHOM obnactu «Marematuka u uHbopmatukay OI'OC
cpeaHero ooIero oopa3oBanus, sBisercs coctaBHoi yacthio [IIICC3. Maremartnka
M3y4yaeTcsi Ha YrJIyOJIE€HHOM YpOBHE C Y4YETOM TPeOOBaHUM TEXHOJIOTHUYECKOTO
npodguist npodeccuoHaTbHOr0 00pa3oBaHMsl, MJII KOTOPOro BBIOOp Lejei
CMeEIlaeTCsl B MparMaTUueCKoM HamNpaBJICHUHU, MPEIyCMaTPUBAIOIIEM YCHUJICHUE U
paciMpeHre MPUKIaJHOTO XapakTepa U3yuyeHHUs MaTeMaTUKU, TPEUMYIIICCTBEHHOM
OpHUEHTAIMU Ha aITOPUTMUYECKUAN CTHIIb MIO3HABATENBHOU €SI TENHHOCTH.

N3yuyenue yuebHoro npeamera «MaremaTrka» T0KHO 00€CTIeUUTh:

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

. c(hOpMHUPOBAHHOCTH JIOTUYECKOTO, TOPUTMUYECKOTO u
MaTeMaTHYECKOr0 MBIIIJICHNUS;

. c(hOpPMHUPOBAHHOCTh YMEHHH NPUMEHATH TMOJYYCHHBIE 3HAHUS TIPU
pEeLIEHNU Pa3JIMYHbIX 33]1a4;

. c(OPMHUPOBAHHOCTh TPEJCTABICHUNA O MaTeMaTHKEe KaK YacTH
0O0IIIeYeIOBEUECKON KYIbTYpPhl, YHHBEPCAIBHOM SI3bIKE HAYKH, TO3BOJISIFOIIEM
ONUCKHIBATh U U3y4aTh PEAIbHBIC MPOLIECCHI U SBJICHUS.

B TemMartuueckux IMjiaHax MNpOrpaMMbl y4eOHBIA MaTepuan MpeACTaBleH B
dbopme uyepeAyrIIerocsi pa3BepThIBAaHUS OCHOBHBIX COJEPKATEIbHBIX JIMHUI
(anireOpanyeckor, TEOPEeTUKO-(PYHKIIMOHAILHOM, YpPaBHEHMM U  HEPaBEHCTB,
r€OMETPUYECKON, CTOXACTUUYECKOM ).

N3yuyenue o001eoOpa3oBaTenibHOrO Yy4yeOHOro mnpeaMera «MaTeMmaTukay
3aBepIlaeTcs MoABEACHUEM UTOTOB B (hopMe IK3aMeHa B paMKaxX MPOMEKYTOUHON
aTTeCcTaly O0y4aroluXCs.



B pasnene mporpammbel «CopepkaHue ydeOHOTO MpeaMeTay KypCUBOM

BBIACJICH MaTCpHUaJl, KOTOpLIfI IIpU U3YYCHUU MATCMATHKHN KOHTPOJIXO HC ITIOAJICKHUT.

1.  PE3VJIbBTATbI OCBOEHMA YUEBHOI'O ITPEAMETA

JInunocTHble pe3yabTathl (Tabmuma 1)

Tabmura 1.

OpHUCHTAlHA O6y‘-IaIOHII/IXC$[ Ha OJOCTHIKCHUC JIMYHOI'O CHACTBhsA, PCaIM3alMI0 ITO3UTUBHBIX
KU3HCHHBIX IICPCIICKTUB, HHUIUATHBHOCTb, KPCATUBHOCTb, 'OTOBHOCTb U CIIOCOOHOCTB K
JIMYHOCTHOMY CaMOOIPCACICHULO, CIIOCOOHOCTh CTaBHUTH oejim U CTPOUTH KHU3HCHHBIC
IIJIaHBI,

TOTOBHOCTb U CIHOCOOHOCTH O0OecrednTh cebe M CBOMM OJHM3KUM JOCTOMHYIO >KH3Hb B
MPOIIECCE CAMOCTOSATENLHOM, TBOPUECKON M OTBETCTBEHHOM JEATEILHOCTH;

TOTOBHOCTh M CIOCOOHOCTh OOY4YaIOIIUXCS K OTCTAaMBAHUIO JIMYHOTO JOCTOMHCTBA,
COOCTBEHHOT'O MHEHMSI;

FOTOBHOCTb M CIIOCOOHOCTH 06yqa}oumxc;1 K CaMOpa3sBUTHUIO UM CaMOBOCIHUTAHHIO B
COOTBCTCTBHHU C 06IIIGHGJIOB6‘-IGCKI/IMI/I HNCHHOCTAMU U UACAJIaMH I'PaXXJAHCKOT'O O6IIICCTBa.

HPaBCTBCHHOC CO3HAHNEC U NMMTOBECACHUC Ha OCHOBC YCBOCHU O6H.[C‘-ICJ'IOBC‘-ICCKI/IX HCHHOCTeﬁ,
TOJICPAHTHOT'O CO3HAaHWA W TIOBCACHHUA B IIOJHMKYJIBTYPHOM MHUPE, TOTOBHOCTH U
CITOCOOHOCTH BECTH Auainor ¢ ApyruMu JrOoJAbMH, JOCTUTATHL B HEM B3aWMMOIIOHUMAHWA,
HaxXoauThb O6HII/I€ I U COTPYAHUYATD OJId UX DOCTHIKCHU A,

MPUHATHE TYMAaHUCTUYECKHUX [IEHHOCTEH, OCO3HAHHOE, YBAXHUTEIBHOE U TOOPOXKEIaTeIbHOE
OTHOIIEHUE K JPYTOMY YEJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHUIO.

MHUPOBO33PEHHE, COOTBETCTBYIOLLEE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKU, 3HAYMMOCTH
HayK{d, TOTOBHOCTb K HAy4YHO-TEXHHUYECKOMY TBOPYECTBY, BIAJCHUE JTOCTOBEPHOU
uHpopManrel O MepeoBbIX JOCTHKEHHUAX W OTKPHITHSIX MHUPOBOM M OTEYECTBEHHOMU
HayKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00 yCTPOMCTBE MUpa U OOIIECTBA;

TOTOBHOCTh M CHOCOOHOCTH K 0O0pa3oBaHWIO, B TOM 4YHCJIE€ caMOo00pa3oBaHHIO, Ha
MPOTSHDKEHUH BCEH JKM3HU; CO3HATEIHLHOE OTHOIICHHE K HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBUIO yCTIENTHON MpodecCHOHANBHON 1 00IIECTBEHHOM e TEIHHOCTH.

MeTanpenMeTHme Pe3yabTaThbl

MeranpeaMeTHbIE pe3yJbTaThl, BKJIIOUAIOT OCBOEHHbIE O0YUYaIOIIMMUCS

MEXKIIpeMETHbIE TIOHATHS W YHUBepcaJibHble ydeOHble JIeHCTBUA
(perynsaTuBHBIE, MO3HABATEIbHbIE, KOMMYHUKATHUBHBIE). Tabmuia 2.

Tabnuma 2.
M; PefynﬂTuBHble YHUBepPcaJbHbIE yuyeOHbIe
AeHCTBUS
YMEHHME  CAMOCTOSTEIBHO  OIPENAEIATH Oo0yyawmmiicss HAY4YnTCH:
LETU ACSATENbHOCTU U COCTAaBJIAThH IUJIAHBI | - CAMOCTOSITENBHO OMNpEACNATh 1eJd, 3a]aBaTh
NesITeNIbHOCTH; CaMOCTOSITENILHO | TapaMeTpbl U KPUTEPUH, IO KOTOPHIM MOXKHO
OCYHIIECTBJISITh, KOHTPOJIUPOBATh U | ONpEAeNUTh, YTO LEIb JOCTUTHYTA;
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KOPPEKTUPOBATh NesITeNIbHOCTD;
HCIIOJIb30BaTh BCE BO3MOXHBIE PECYPCHI
JUIS TOCTHIKEHHSI TOCTABJICHHBIX LENed U
peaiM3auMy  IUIAHOB  JIEATEIIbHOCTH;
BBHIOMpATh  YCHEIIHbIE  CTpaTerud B
Pa3IMYHbIX CUTYaIUAX;

OLICHUBATh BO3MOXKHBIC IIOCIEICTBHS JOCTHIKCHUS
IIOCTABJICHHOW II€N B JIESTEIBHOCTH, COOCTBEHHOIT
KU3HH U JKU3HU OKPYKAIOIIUX JIF0JIeH, OCHOBBIBASICH
Ha COOOpaKEHUAX STHUKH U MOPAJIH;

- CTaBHUTh U (HOPMYIUPOBATH COOCTBCHHBIC 33/1a4H B
00pa3oBaTeNbHON  ACSITETPHOCTH W JKU3HEHHBIX

CUTyalUsIX;
- OOCHHUBATL PECYPChI, B TOM YHUCJIC BPEMA U APYTrUC
HEMATCPHAJIBHBIC  PECYPCHI, HCO6XOI[I/IMI)Ie JI

JOCTHKSHUS IIOCTABIICHHOM 1I€/IH;

- BBIOMpaTh MYyTh JTOCTHOXKCHHS IICJIH, TIJIAHUPOBATH
pelieHrue  TMOCTaBJICHHBIX  3aJad, ONTUMHU3HUPYS
MaTepHualbHbIC U HEMaTepHaIbHBIC 3aTPATHI;

- OpraHu30BbIBaTh ()(HEKTUBHBIA TIOUCK PECYPCOB,

HEOOXONMMBIX IS JOCTHIKEHHS IOCTaBJIEHHOM
LICJIH;

- BBIOMpATh YCHENIHbIE CTPATETMH B TPYIHBIX
CUTYaIUsX,

-yIPaBIsATh CBOCH JCSATEIBHOCTBIO B OTKPBHITOM
00pa3oBaTeIbHOM MPOCTPAHCTBE.

Mo

KoMMmyHnKaTHBHBIE YyHHBepcajbHble Yy4eOHbIe
ACHCTBUSA

o0m@arecs #
mporecce

yMEHUE  NPOJYKTHUBHO
B3aMMO/IEICTBOBATH B
COBMECTHON JESTENbHOCTH, YYUTHIBATh
MIO3ULIUU JIpYrux Y4aCTHUKOB
NEeSTeNbHOCTH, A(PQPEKTUBHO pa3peliarhb
KOH(JIMKTHI;

OOyyarommiicss HAy4YUTCA:

- OCYIIECTBIATH JEIOBYI0 KOMMYHHKAITUIO KaK CO
CBEpPCTHHUKAMH, TaK U CO B3POCIBIMU (Kak BHYTPH
o0pa3oBaTeNbHONW OpraHU3alMh, TakK W 32 €€
npenenaMu), MoAOUpaTh MapTHEPOB I JETIOBOU
KOMMYHUKAIUH, HCXOs us3 COoOOpakeHH I
pPEe3yIbTAaTUBHOCTU B3aUMOJECHCTBUS, a HE JIMYHBIX
CUMIIATHH;

- MPU OCYIIECTBICHUU TPYIMIOBO pabOThI OBITH
KaK pPYKOBOJWTEJEM, TaK W YIEHOM KOMaH]bI B
pa3HbIX  poisx  (reHeparop — UAEH,  KPUTHK,
WCIIOJTHUTEIIb, BHICTYIAOIIUHN, SKCIIEPT U T.11.);

- KOOPAMHHMPOBATb U BBHINONHATH paboTy B
YCIIOBHSIX peanpHOTO, BUPTYaJIBHOTO n
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

- pa3BEepPHYTO, JOTUYHO W TOYHO M3JIarath CBOIO
TOYKY 3pEHUS C HCIOJb30BaHUEM aJE€KBaTHBIX
(YCTHBIX M MUCHMEHHBIX ) SI3BIKOBBIX CPEJICTB;

- pacmo3HaBaTh KOH(M)IUKTOTEHHBIE CHUTYaIlMH M
MpeA0TBpaiaTh KOHQIUKTH 10 UX aKTUBHOW (a3bl,
BBICTpAaWBaTh  JEJIOBYIO U  00Opa3oBaTEIbHYIO
KOMMYHUKAIMIO, W30eras JIMYHOCTHBIX OIEHOYHBIX
CYXKIEHUM.

M3

ITo3HaBaTebHBIC
JAeHCTBUA

YHHUBepcajibHble  y4eOHbIE

BIQJICHNEC HAaBBIKAMU II03HABATEIBHOM,
y4eOHO-HCCIIEI0BATEIbCKOM U MPOEKTHOM
JESATEIIBHOCTH, HAaBBIKAMM  Pa3pellCHUs
mpo0yieM; CHOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIBHOMY ~ IIOMCKY  METOJOB
peleHus IPAKTHYECKHUX 3azad4,

Oo0yyawmmiicss HAY4YnTCH:

- WCKaTh W HAXOIUTh OOOOIIEHHBIE CIOCOOBI
pelieHus 3agady, B TOM 4YHCIE, OCYLIECTBISTH
pa3BepHYTHIM MH()OPMAIIMOHHBIA TIOUCK U CTaBHUTh
Ha €ro OCHOBE HOBBIC (y4cOHBIC U MO3HABATEIILHBIC)
3a/1a4u;
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MIPUMEHCHUIO Pa3IUYHBIX METOI0B
MO3HAHU;

M
TOTOBHOCTD u CIIOCOOHOCTH K
CaMOCTOSITEILHON nH(OPMAIIMOHHO-

[I03HABATEJIbHOW JI€ATEJIbHOCTH, BKJIFOYAs
YMEHHE OPHUEHTHUPOBATHCA B PaA3TUUYHBIX
UCTOYHUKAX HUH(OpPMALUU, KPUTUYECKU
OLICHHBATh u UHTEPIPETUPOBATH
uH(}OPMALIHIO, MOTYYaeMYIO U3 Pa3IHYHbIX
HMCTOYHUKOB;

- KPUTHUYECKH OILICHMBATb U WHTEPIPETHUPOBATH
WH(OPMAIIMIO C Pa3HBIX MO3UIMHA, paclo3HaBaTh U
¢dbukcupoBaTh MPOTUBOPEUYUS B HMH(POPMAIIMOHHBIX
HMCTOYHHKAX;

- UCIIOJIb30BaTh pa3ianuHbIe MOJIeIbHO-
CXEMaTUYECKUE CpelCTBa Uil  MPEeACTaBICHUS
CYLIECTBEHHBIX CBSI3M M OTHOLICHHWH, a Takxke
MPOTUBOPEUYMH, BBISIBJICHHBIX B WH(OPMAIMOHHBIX
HUCTOYHUKAX;

- HAaXOIuUTh U  NPUBOJUTH  KPUTHUYECKHUE
apryMEHThl B OTHOIIECHUU JICUCTBUM M CYKICHUH
JIPyroro; CIOKOMHO M pa3yMHO OTHOCHTBCS K
KPUTHYECKUM 3aMeYaHUsIM B OTHOIICHUHU
COOCTBEHHOTO CYXKJIEHHUS, pacCMaTpUBaTh HX Kak
pecypc COOCTBEHHOTO Pa3BUTHS;

- BBICTPaUBaTh WHIMBUIYQJIHHYIO
00pa3oBaTeNbHYIO TPaeKTOPHIO, YYUTHIBAS
OTPAaHUYEHUSI CO CTOPOHBI JIPYTUX YYACTHUKOB H
peCypCHbIE OTpaHUYCHUS;

- MEHSATh W YAEpKHUBaThb pa3HbIe MO3UIUU B
MM03HABATEJIbHOU S TEIbHOCTH.

IIpeamerHsble pe3yabrathl (Tabnuia 3)

TpeOoBaHuUs K MPEIMETHBIM pe3yJibTaTaM OCBOEHUS 0a30BOT0 Kypca

MAaTCMATUKHN JOJIKHBI OTPAXKaTh:

Tabmnura 3.

I1:

c(hOpPMHUPOBAHHOCTH MPEJCTABICHUN O MaTeMaTHKE KaK 4acTh MHPOBOM
KyJIbTypbl U O MECT€ MAaTeéMaTUKH B COBPEMEHHON LMBWIM3ALMUHU, O
croco0ax OMMCaHMsl HAa MaTeMaTHYECKOM SI3bIKE SIBJICHUN PeabHOTO MUpa

c(hOpPMHUPOBAHHOCTh MPEJCTABICHUI O MAaTEMAaTHYECKUX TMOHATHUSAX KaK O
BOXHEUIIMX MATEMAaTHUYECKUX MOJENAX, IMO3BOJAIONINX ONHUCHIBATh U
W3y4aTh pa3Hble MPOLECCHl W SBICHUS;, MOHUMAHUE BO3MOXXHOCTHU
AKCMOMATHUYECKOTO MOCTPOCHUSI MATEMATUYECKUX TEOPUH;

BJIaJICHHE METOJaMU JI0KA3aTeJIbCTB U AITOPUTMOB PEUIECHUS; YMEHUE UX
MIPUMEHSTh, MPOBOJUTH JI0KA3aTEJIbHbIE PACCYXIEHUS B XOJE PELICHUS
3a1a4;

BJIAJICHAE CTAHJAPTHBIMA IPUEMAaMM pPELIEHUs pPAlUUMOHAJIBHBIX U
MppalMOHAIbHBIX, IOKA3aTEIbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX
YPAaBHEHH H HEPABEHCTB, HMX CHCTEM; MCIOJIB30BAHUE T'OTOBBIX
KOMITBIOTEPHBIX IMPOTPaMM, B TOM YHUCIE IS MOMCKA MYyTH DPELICHUS U
WJUTFOCTPAlY PEUIEHNs] YPABHEHUN U HEPABEHCTB;

C(I)OpMHpOBaHHOCTB HpC,Z[CTaBHCHI/Iﬁ 00 OCHOBHBIX INOHATHUAX, HNACAX U
METOJaX MaTEMATUYCCKOI'O aHaJIn3a,

BJIAJICHUE OCHOBHBIMM IIOHATUSAMH O IUIOCKMX M IPOCTPAHCTBEHHBIX
reOMETPUUYECKUX (PUTypax, UX OCHOBHBIX CBOWMCTBAX; CPOPMHUPOBAHHOCTD
YMEHHS pPACNO3HABaTh HA 4YEPTEXKaxX, MOJEIAX U B PEATBHOM MHPE
reoMeTpuueckue  GuUrypbl;  IOPUMEHEHHE  HM3YyYEHHBIX  CBOWCTB
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reoMeTpuyeckux ¢puryp u Gopmys 1l pelieHus: FeOMETPUUYECKUX 3a/1ay U
3a/1ay C MPAKTUYECKUM COJIEpKAHUEM;

c(OpPMHUPOBAHHOCTH MPEACTABICHUI O MPOILECCaX U SBICHUSAX, UMEIOLINX
BEPOSATHOCTHBIA XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTAX B
peaJlbHOM MHpe, 00 OCHOBHBIX TIOHATUSAX JJIEMEHTAPHOU TEOPHUU
BEPOATHOCTEW; YMEHUN HAXOAUTh U OLICHUBATH BEPOSTHOCTH HACTYILJICHUS
COOBITUH B TMPOCTEHIIMX MPAKTHUYECKUX CHUTyallUiX M OCHOBHBIC
XapaKTEPUCTHUKHU CIyYalHBIX BEJINYVH;

BJIaJICHUE HABBIKAMU MCIOJb30BaHUS TOTOBBIX KOMIBIOTEPHBIX IPOrPAMM
IIPU PELICHUY 33]1a4;

* 7151 CETBIX U CIIA00BUISAIINX 00yJatONUXCs:

OBJIAJICHAE TPaBWIAMHM  3alllCH  MaTeMaTU4yeckux QGopMyn U
CHEIUaIbHBIX 3HAKOB peabe(HO-TOUCYHOM CHUCTEMBbl O0Oo3HaueHuit JI.
bpaiis;

OBJIAJICHUE TAaKTWJIBHO-OCS3aTENbHBIM CIOCOOOM OOCIeAOBaHUS U
BOCHPUATUS  pelnbedHBIX  HM300paXKEHHM  MPEAMETOB, KOHTYPHBIX
M300paKeHUI reOMETPUUYECKUX (PUTyp U APYTOE;

HaJMYHE YMEHUS BBITOJTHATH TEOMETPUUCCKUEC MTOCTPOCHHSI C TIOMOIITBIO
MAPKYJST W JIMHEHKH, 4YUTaTh penbedHbIe TpaduKH SICMEHTAPHBIX
GyHKIIMA Ha KOOPAMHATHOW TUIOCKOCTH, TPUMEHATH CHEIUATbHBIC
npucriocoosnenuss s penabedHoro  uyepuenus  ("padtcemen",
"[xonbHUK");

OBJIAJICHUE OCHOBHBIM (DYHKIIMOHAJIOM MPOrpaMMbl HEBU3YaJIbHOTO
noctyna K mHGOpMaIMK Ha YKpaHe MEePCOHATBHOTO KOMITHIOTEPA, YMEHUE
UCIIOJIb30BaTh NEPCOHATBHBIC TU(DITOTEXHUUECKHE cpencTBa
UH(OPMAITMOHHO-KOMMYHHUKAIITHOHHOTO aocTyna CJICTIBIMU
00yJaIOIMMUCS;

| I 6T,

* 17151 00y4aronIMXxcsi ¢ HApyIIEHUSIMU ONOPHO-BUTaTENBHOTO anmnapara:
OBJIaJICHUE CIIEIMAIIBHBIMHU KOMITbIOTEPHBIMH CpeacTBaMu
MPEACTABIICHUs] W  aHajdu3a JaHHbIX MW YMEHHME HCIOJIb30BaTh
NEpPCOHANBHBIE  CPEACTBA  JOCTyma C  y4E€TOM  JIBUTaTENbHBIX,
pEeYEIBUTATEIbHBIX U CEHCOPHBIX HAPYLICHU;
HaJM4YUe YMEHUS HCNOJIb30BATh NEPCOHAIIBHBIE CPEACTBA TOCTYyMA.

[Tpumeuanne k Tabmmme 3. * - BKIOYEeHHE OOO3HAYCHHBIX MPEIMETHBIX
pe3yJIbTaTOB B XOJ¢ W3yYeHHs y4eOHOro mpenmeTra «Pycckuii s3BIK» TOJBKO C
YCIIOBHEM TNpHEMa Ha JaHHYIO CHEIHAIBHOCTH JIMI] ¢ 0COOBIMU 00pa3oBaTeIbHBIMU
MOTPEOHOCTIMU

[IpeameTHbIe pe3ynbTaThl MPUBOAITCS B OJI0Kax «OOyyaromuics HayquTCs»
1 «OO0yyarouuiicss NOJyYUT BO3MOKHOCTb HAyUUTHCSA», OTHOCSILUXCS K y4eOHOMY
npenMery «Marematuka» (Tabmuua 4) .
['pynna pesynbratoB «OOydarmomuiics HAy4UTCS» TMPEACTaBISIET COOOi
pE3yNbTaThl, JOCTUKEHHE KOTOPBIX 00€CTIeYMBAETCs MPENoiaBaTeeM B OTHOIIICHUN
BCEeX OOy4aroluxcs TeXHOoJoruyeckoro mnpoduid. JlocTuxkeHHe IIaHUPYyEMBbIX
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pE3yNbTaTOB, OTHECEHHBIX K OJOKYy «OOydarommiics HAy4UTCs», BBIHOCHUTCS Ha
UTOTOBOE OLICHUBAHHUE, KOTOPOE OCYIIECTBIsIETCS Kak B Xxoje o0O0ydeHus (c
MIOMOIIBI0O HAKOIUICHHOM OIIGHKH), TaKk W B KoHIlEe oOydeHus (B dopme
IPOMEKYTOYHOM aTTeCTALNHN).

['pynma pe3ynbratoB «OO0ydYarOMMIACS TOJIYYUT BO3MOXKHOCTh HAYUHUTHCS)
o0ecreunBaeTcs NpernojaBareieM B OTHOUIEHUU YacTH HanboJiee MOTHBUPOBAHHBIX
U CHoCOOHBIX oOydaromuxcs. B moBcegHEeBHOW MpakTHKE MPENOAaBaHUS LEIH
JaHHOTO OJIOKa HE OTpadaThIBAIOTCS CO BCEMHU 0€3 MCKIIOYEHHS O0y4YarolUMUCS
Kak B CHJIY TOBBIIICHHONW CJIOKHOCTH YYEOHBIX JACHCTBUN, Tak W B CHIY
HOBBIIIEHHON CIIO)KHOCTH y4yeOHoro wmarepuana. CoOOTBETCTBYIOIas TIpymia
PE3yNbTATOB B TEKCTE BBIACIIEHA KYPCUBOM.

[Ipu koHTpoOJEe KayecTBa 0Opa30BaHUs IpylIla 3aJaHU, OPHUEHTHPOBAHHBIX
Ha OLIEHKY JOCTWKEHHUS IUIAHUPYEMBIX pe3yJabTaToB M3 Onoka «OOydarommuiics
MOJIYYUT BO3MOYKHOCTh HAYUUTBHCS», MOXKET BKIIOUYAThCA B MaTepHasibl OJoKa
«OOyuaronuiics Hay4duTcs». ITO TO3BOJUT MPEAOCTABUTH  BO3MOXKHOCTh
oOyyaromuMcsl IPOJAEMOHCTPUPOBATh OBJIAJICHUE KAYECTBEHHO WHBIM YPOBHEM
JOCTUKEHUM U BBISIBUTH IMHAMUKY POCTa YMCIEHHOCTU HauboJjee MOArOTOBIEHHBIX
00yJarommxcs.

Tabnuua 4.
Yriy0eHHbli ypOBeHb
«CucreMHO-TeopeTHYeCKHE Pe3yJIbTaThbD)
Paszpnen OOyuarommiicss HAy4YnTCs OOyyarommiicst MOJTy4uT
BO3MO’KHOCTh HAYYUTbHCH
Henn Jlns yecnemsoro npoaoinKeHus s obecneuerust 603MOAHCHOCNU
OCBOCHHUA o0pa30BaHMs 110 CHELHUATIBHOCTAM, | YCREeUHO20 NPOOOAHCEHUS
npeaMera CBSI3aHHBIM C IIPUKJIAJHBIM 006pa306anus No CNeYUaIbHOCMAM,
HCIIOJIb30BAHUEM MaTeMaTHKU CBA3AHHBIM C OCYUjeCmeeHuem
HAy4HoU U UCC1e008amebCKol
oesmenvHocmu 8 obracmu
MamemamuKy U CMENCHbIX HayK

TpebGoBanus K pe3yabTaTaM

Inemenmut — CBOGOJIHO OIIEPHPOBATH: — Hocmuoicenue pesynomamos
meopuu MOHATUSMU: KOHEYHOE pazoena II;
MHOMHCECME U MHO’KECTBO, 3JIEMEHT MHOKECTBA, — onepuposamv NOHAMUEM
Mamemamuyeck | TIOJIMHOKECTBO, IEPECEUEHHUE, onpeodenenus, 0CHOBHbIMU BUOAMU
0l 102UKU 00BbeIMHEHNE U PAa3HOCTh onpeoeneHutl, 0CHOBHbIMU BUOAMU
MHO’KECTB, UACIIOBBIE MHOXECTBA | 1mMeopem;
Ha KOOPJAMHATHOM MPsAMOH, — NOHUMAMb CYMb KOCEEHHO20
OTpE30K, UHTEPBAJ, 00KA3amenbcmed,
MOJIYUHTEPBAJI, TPOMEKYTOK C — onepupogamsv HOHAMUAMU
BBIKOJIOTOM TOUYKOM, TpapuuecKkoe | cuemHozo u Hecuemuoco

1 3IL€CL " JajJicC: 3HaTh ONPCACIICHUC NOHATUA, 3HATL U YMCTb 000CHOBBIBATH CBOICTBA (HpI/I?)HaKI/I, C€CJIM OHH CCTL)
TIOHATHA, XapaKTEPU30BaTh CBA3U C JAPYTUMHU TMOHATHUAMH, NPCACTABIAA OAHO IIOHATHC KaK 4YacCThb ICJIIOCTHOTO
KOMIIJICKCA, UCITI0JIb30BAaTh IIOHATHE U €TI0 CBOCTBa Ipu IPOBCACHUN paccymz[em/n?l, JI0Ka3aTCJIbCTB, PCIICHNH 3a1a4.
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MpeJICTaBICHHE MHOKECTB Ha
KOOPAMHATHOM IIOCKOCTH;

— 3aJjaBaTh MHOXECTBA
NEPEUYHCICHUEM H
XapaKTepUCTUUYECKUM CBONCTBOM,;

— ONEpPUPOBATH MOHITUSMHU:
YTBEpXKACHHUE, OTPULIAHHE
YTBEP)KICHHSI, UCTUHHBIC U
JIO’KHBIE YTBEPKACHUS, IPUUNHA,
CJIEICTBHE, YACTHBIN Cllydail
o011ero yTBep:KIeHus,
KOHTPIpUMED;

— TPOBEPSITH MPUHAAIEIKHOCTh
DIIEMEHTa MHOXECTBY;

— HaXOJWTb MEPEeCceYCHHE U
00BbeIMHEHIE MHOXKECTB, B TOM
YHCIie MPECTaBICHHBIX
rpadUYecKy Ha YUCIIOBOH MPSIMOi
Y Ha KOOPJIMHATHOM TJIOCKOCTH;

— TPOBOJAUTH JOKa3aTelIbHbIC
paccyxaeHus 111 000CHOBAHUS
WUCTUHHOCTHU YTBEPKICHUM.

B nosceonesnoti sorcuznu u npu
usyueHuu opyaux npeomemos:

— HCIIOJIb30BaTh YHCIIOBEIC
MHOY€ECTBa Ha KOOPAMHATHOMN
IIPSAIMOM ¥ HAa KOOPAUHATHOU
IUIOCKOCTH JIJIsl OITMCAHUS
peaTbHBIX MPOIECCOB U SIBJICHUI;

— NPOBOAMTH J0KA3aTEJIbHbIE
pacCyXIeHHS B CUTYaIHsIX
MOBCEHEBHOM KU3HU, IPU
peLIeHUH 33724 U3 IPYTUX
PEIMETOB

MHOXCECm8a,

—  npumeHsmb Memoo
mMamemamuyeckou UHOYKYuu OJist
npo6edeHUs. PACCYHCOEHUN U
00Ka3amenbcme U npu peueHuu
3a0auy.

B nosceomnesnoti scusznu u npu
usyueHuu opyaux npeomMemos:

— UCNONb308aMb MeopemuKo-
MHOJICECMBEHHBIU AZbIK U A3bIK
JIO2UKU OJ1s1 ONUCAHUSL PeaNbHbIX
npoyeccos u A6NeHUl, NPu peteHuu
3a0ay opyaux yueOHvlX npeomemos

Yucna u
GbIpadiceHun

— CB00OOIHO OIEpPUPOBATH
MOHITUSIMH: HaTypaIbHOE YHCIIO,
MHOJKECTBO HATYPaTbHBIX YHCEN,
L[EJI0€ YUCII0, MHOKECTBO 1LIEJIBIX
yucen, OOBIKHOBEHHAsS IPOOb,
JecATHYHAs ApOoOb, CMEIIAaHHOE
YHUCJI0, PAIHOHAIIBHOE YHCIIO,
MHO’KECTBO PallMOHATBEHBIX
YHUCeN, UpPAIHOHAIIBHOE YHCIIO,
KOPEHb CTEIEHHU N,
JNEUCTBUTEIILHOE YHCIIO,
MHO>KECTBO JIEHCTBUTEIBHBIX
YHCcell, FfeOMeTprudecKas
HWHTEPIIPETAINS HATYPATbHBIX,
LENbIX, PAllMOHAIBHBIX,
JEHCTBUTENLHBIX YHCET;

— TOHUMAaTh U OOBACHATH
pa3HUILy MEXITY O3UIIHOHHOMN 1
HENO3UIIMOHHON CUCTEMaMHU

— Jlocmuoicenue pe3yibmamos
pasoena II;

— €80O00HO onepuposamv
YUCTOBBIMU MHOMHCECTNBAMU NPU
peueHuu 3a0a4;

— NOHUMamMb NPUYUHBL U
OCHOBHblE UdeU PaCUUPeHUs]
YUCTOBBIX MHOMCECE,

— g1a0emsb OCHOBHbIMU
NOHAMUAMU MeopUl 0eIUMOCMU Npu
peueHuy CmaHoapmmusix 3a0ay

— umemsv 6a3osbie NPeoCcmasieHusl
0 MHOJICECmEe KOMNLEKCHBIX YUCel,

— C80000HO BbINOIHAMb
ModtcoecmeerHble npeobpa306anUs
MPULOHOMEMPUUECKUX,
Jl02apupmMuuecKux, cmeneHHvIx
8bIPANCEHULL,

— srademvb Gopmynol OuHoMa
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3aMyCy YHUCET;

— TIEPEBOJUTH YHCIIA U3 OTHOMN
CUCTEMBI 3aIIUCH (CUCTEMBI
CUMCIIEHUS) B JIPYTYIO;

— JIOKa3bIBaTh U UCIIOJIb30BAThH
MPU3HAKY JICIUMOCTU CYMMBI U
MPOU3BEICHNUS IIPU BHITIOJTHEHUH
BBIYHMCIICHUI U PELICHUU 33]1a4;

— BBINOJIHATH OKPYTJICHUE
palMOHAIBHBIX U
UPPALMOHATILHBIX YHCEI C
3aJJaHHOM TOYHOCTBIO;

— CpaBHUBATh JICWCTBUTEIIbHBIC
YKCJIa Pa3HBIMU CIIOCO0aMU;

— yHOpsSAOYMBATh YKCA,
3acaHHbIC B BUJIC
OOBIKHOBEHHOM U IE€CATUYHON
JIpoOu, YMCIIa, 3aITMCaHHbBIC C
MCIIOJIb30BaHUEM
apuMETHUECKOTO KBaPATHOTO
KOpHSs1, KOPHEH cTeneHu O00bIle
2;

— wHaxoauts HOJI m HOK
pa3HbIMH CIIOCOOAMH U
WCIIOJIH30BATh UX MPU PEIICHUHN
3a/1ay;

— BBITOJHATH BBIYUCIICHUS U
npeoOpa3oBaHus BHIPAKEHU,
coAepKaluX JICHUCTBUTEIbHBIE
YHCIIa, B TOM YHCII€ KOPHU
HaTypaJIbHBIX CTEIIECHEM;

— BBINOJHATh CTaHJAPTHBIE
TOXIECTBEHHBIEC PE0Opa30BaHUS
TPUTOHOMETPUYECKUX,
norapu(MUUECKNX, CTETIEHHBIX,
MPPALMOHATBHBIX BbIPAXKEHUH.

B noeceownesnoui sxcusnu u npu
uzyyeHuu Opy2ux npeomMemos.

— BBITOJHATD U OOBSICHATH
CpaBHEHHUE PE3YJIbTATOB
BBIYHUCIICHUN TIPU PEIICHUHN
MPaKTUYECKUX 3a/1a4y, B TOM
YUCIIe MPUOTMKEHHBIX
BBIYHMCIICHU, UCTIONB3Ys pPa3HbIe
CIocoObI CpaBHEHUI;

— 3aIUChIBaTh, CPAaBHUBATD,
OKPYTJIATH YHCIIOBBIE JAHHbBIE
peaNbHBIX BETUYHH C
HCIIOJIb30BAaHUEM Pa3HBIX CUCTEM
U3MEPEHHUS;

— COCTAaBJIATDH U OLICHUBAThH
pa3HBIMH CITIOCOOAMH YUCIIOBBIC
BBIPQXEHUS MPU PEIICHUN

Hviomona;

— NpUMEHAMb Npu peuenuu 3a0a4
meopemy o TUHelHOM
npeocmasnenuu HO/,

— HNpUMEHAMb NPU peuleHuu 3a0a4
Kumaiickyro meopemy 06
ocmamkax,

— NpUMEHAMb Npu peuenuu 3a0a4
Manyro meopemy @epma;

— YyMemb GbINOIHAMb 3ANUCDH
yucna 8 NO3UYUOHHOU cucmeme
CuUCeHus1;

— HNpUMeHAmMb NpU peuleHuu 3a0a4
MeopemuKo-4uciogvle QyHKYuu:
Yucno u cymma oenumenetl,
@yuxyuio Ditnepa,

— NpUMeHAmMb NpU peuleHuu 3a0a4
yenHvle Opoou;

— NpUMEHAMb Npu peuenuu 3a0a4
MHO20UIeHbl C OeliCMEUMEeNbHLIMU U
yenvimu Kodgguyuenmamu,

— enademsb NOHAMUAMU
NPUBOOUMDBLLL U HENPUBOOUMbIU
MHO20YIeH U NPUMEHAMb UX NpU
peuweHuu 3a0a4;

— NpUMeHAmMb NpU peulenuu 3a0a4
OcHosHyo meopemy aneeopui;

— NpUMeHAmMb NpU peuleruu 3a0ay
npocmetiwiue yHKYUU KOMHIJIEKCHOU
nepeMeHHOU KaK 2eomempuieckue
npeoopazosanus
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MIPaKTUYECKUX 3a/1a4 U 3a7a4 U3
JPYTUX y4EOHBIX NIPEAMETOB

Ypasnuenus u
HepageHncmea

— CB0OOJHO OIIEepUpOBaThH
MOHSTUSIMU: YpPaBHEHUE,
HEPABEHCTBO, PABHOCHJIBHBIC
YpaBHEHHUS U HEPABEHCTBA,
YPaBHEHHE, SBJISAIOLICECS
CJIEJICTBUEM JIPYTOro ypaBHEHMUS,
YPaBHEHHs, PABHOCUJIbHbBIE HA
MHO’KECTBE, PABHOCUJIbHbIE
npeoOpa3oBaHus ypaBHEHU;

— peuarb pa3Hble BUJIbI
YPaBHEHUI U HEPABEHCTB U UX
CUCTEM, B TOM YHUCJIE€ HEKOTOPHIE
ypaBHeHus 3-i1 v 4-11 cTeneHe,
JIPOOHO-PAMOHAIBHEIE U
UPPaLMOHAJIbHBIE;

— OBJIa/IETh OCHOBHBIMU
TUIIAMU T10KA3aTENIbHBIX,
norapu(MHYECKHUX,
MPPALMOHAIIbHBIX, CTEIIEHHBIX
YpaBHEHUI U HEPABEHCTB U
CTaHJapTHBIMU METOJAMH UX
pEelIeHU U IPUMEHSATh UX MIPU
pEILIECHNN 3a/]a4;

— IPUMEHATH TeopeMy besy k
PELICHUIO YPaBHEHUH;

— IpUMEHATh TeopeMy Buera
JUIsl pEIIEHUS] HEKOTOPBIX
YpaBHEHUM CTETIEHU BbILIE
BTOPOWH;

— TOHUMATh CMBICI TEOPEM O
PaBHOCHIIBHBIX U
HEPaBHOCUJIbHBIX
npeoOpa30BaHUsAX ypaBHEHUN U
YMETb UX J0Ka3bIBATH;

— BJIaJETh METOJAMHU PEIICHUs
YPaBHEHUM, HEPABEHCTB U UX
CUCTEM, YMETh BHIOMPATh METOJ
peleHus 1 000CHOBBIBATh CBOM
BBIOOD;

— HCIOJIb30BaTh METO
MHTEPBAJIOB JIJISl pEIICHUS
HEPaBEHCTB, B TOM YHUCIIe APOOHO-
paloHaIbHBIX U BKJIIOYAIOIIUX B
ce0st uppalroHaIbHbIE
BBIPAKCHMS;

— pemaTh ajaredpanyuecKkue
YPaBHEHHUs U HEPABEHCTBA U MX
CUCTEMBI C ITapaMeTpaMu
anreOpanvdecKuM U rpapuIecKuM
METOJaMU;

— BJIAJIETh PA3HBIMU METOAAMHU

— Hocmuoicenue pesynomamos
paszdena ll;

— c80000HO onpedensamv mun u
8b10UPaMb MEmMooO peuleHus

nokaszamejlbHoulx u JlOdeM@MH'{eCKMX

VPasHeHull U HepageHcms,
UpPPaYUOHAILHLIX YPAGHEHUU U

HepaeeHcme, mpucoOHomMempu4ecKux

VPABHEHUIL U HePABEHCMS, UX
cucmem,

— C80000HO peuams cucmembl
JIUHEUIHbIX YPABHEHULL,

— pewams 0CHOBHbLE MUNbL
VPABHEeHUll U HEPABEHCME C
napamempamu;

— NPUMEHAMb NPU peueHul 3a0ay

Hepagencmea Kowu —
bynaxosckoeo, bepnynnu,

— umems npeocmasienue o
HepaseHCcmaax mexicoy cpeoOHUMU
cmeneHHbLMU
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JI0KAa3aTeNbCTBA HEPABEHCTB;

— pelaTh YpaBHEHHS B LEJBIX
qucax;

— mn300pakaTh MHOXKECTBA Ha
IJIOCKOCTH, 3a/1aBaeMble
ypaBHEHHSIMH, HEPAaBEHCTBAMH H
UX CUCTEMaMH;

— cBO0OOJIHO UCIIONIB30BATh
TOKJIECTBEHHBIE TIPE0Opa30OBaHUs
MIPY PELIEHUH YPAaBHEHUU U
CUCTEM YpaBHEHUU

B nosceonesnoti srcuznu u npu
usyueHuu opyaux npeomemos:

— COCTaBJISITh U pelIaTh
YpaBHEHHUS, HEPABEHCTBA, UX
CHCTEMBI IIPU PEUICHUH 3a/1a4
JIPYTUX y4eOHBIX MPEAMETOB;

— BBINOJHSATH OLIEHKY
IPaBIONIOI00Ns PE3yNIbTaTOB,
MOJIy4aeMBIX TIPU PEIICHUU
pa3INYHBIX YPaBHEHUH,
HEPABEHCTB U UX CUCTEM MpHU
pELICHUH 33724 APYTHX YIeOHBIX
MPEIMETOB;

— COCTaBJISITh U pelIaTh
YpaBHEHMSI U HEPABEHCTBA C
napamMeTpamMy pH PEeuIeHUN
3ajia4 ApYrux y4eOHbIX
NPEIMETOB;

— COCTaBJIAITh ypaBHEHMUE,
HEPaBEHCTBO HWJIU MX CHCTEMY,
OIHCHIBAIOIINE PEATIBHYIO
CUTYAIMIO WM MPUKIIATHYIO
3ajiauy, MHTEPIPETUPOBAThH
MIOJTy4YEeHHBIE PE3YIIbTATHI;

— HCHOJb30BATh MPOTrPaAMMHBIE
Cpe/CTBa NP PEIICHUHN
OTJIENIbHBIX KJIACCOB YPaBHEHUH U
HEPaBEHCTB

Dyukyuu

— Bnanets noHATUAMHU:
3aBHCUMOCTH BEITUYNH, (PYHKITHS,
apryMeHT U 3HaueHue (PyHKIUH,
00J1acTh OmpeIeTIeHUs 1
MHO€ECTBO 3HaUCHUH (PYHKIMH,
rpaduk 3aBUCUMOCTH, TpaduK
byHKIIMY, HYTU QYHKIUH,
MIPOMEKYTKH 3HAKOIIOCTOSTHCTBA,
BO3PaCTaHME Ha YHCIOBOM
MPOMEKYTKE, YOBIBaHHE HA
YHCIOBOM ITPOMEKYTKE,
HauOoJIbIlIee U HAaUMEHbLIee
3Ha4YeHue (PYHKIIUH Ha YUCIIOBOM
POMEKYTKE, TIEPUOTTIECKast

— Hocmuoicenue pe3ynomamos
paszoena ll;

— g1ademsv NOHAMuUEM
ACUMNMOmyl U yMems e2o
NpUMeHAMb NPU peueHuu 3a0ay;

— NpUMEeHAMb MemoOobl peuleHus
npocmeuuux ougdepeHyuanbHbix
VPasHeHUll nepeo2o U 8Mopoco
nopsaoKos

11




(byHKLUSA, TEPHOJ, YETHAS U
HeueTHas (PYHKIMH; YMETh
HIPUMEHSATH 3TH OHTUS IPU
peLICHUH 33]a4;

— BJIA/IETh MOHATHEM
cTerneHHasi pyHKIHS; CTPOUTH e
rpadyK 1 yMETb IPUMEHSTh
CBOWCTBA CTENICHHOM (pyHKITHH
IIPU PELIeHNN 3a/1ay;

— BIAQJIETh MOHATHIMHU
nokasarenabHas QyHKIMS,
HKCIOHEHTA; CTPOUTH MX TpaduKu
U YMETb IPUMEHSATh CBOICTBA
MOKa3aTeIbHON (QYHKITUH MIPH
peLIeHUH 3a]a4;

— BIIQ/ICTh TIOHSATHEM
norapudmuueckas QyHKIUS;
CTpOUTH €€ rpaduK U YMETh
IIPUMEHATH CBOWCTBA
norapumMuueckoil GyHKIMH IPU
peILIeHUH 3a1a4;

— BIQ/I€Th MOHATUIMHU
TPUTOHOMETPHUYECKUE (PYHKIIH;
CTPOUTH UX T'papUKU U YMETh
IIPUMEHATH CBOWCTBA
TPUTOHOMETPUUYECKUX (QYHKLUH
NIPU PEUICHNUH 33/1a4;

— BIAJIETh MOHATHEM OOpaTHas
(GYHKIUS; TPUMEHSITD 3TO
MOHATHE MPH PELICHUHN 3ajay;

— TMPUMEHSATH PU PEIICHUH
3aj1a4 CBOMCTBA (DYHKIIHIA:
YETHOCTD, IIEPHUOAUIHOCTD,
OTPaHUYEHHOCTb;

— TMPUMEHSTH PU PEIICHUH
3aj1a4u npeoOpa3oBaHus rpauKoB
GbyHKIINI;

— BIAJIETh MOHATHAMHU
YHCIIOBAs TIOCIIEIOBATEIBHOCTb,
apudmMeTHuecKas u
reoMeTpUYecKast IPOTPecCus;

— TMPHUMEHSATH NPHU pEIICHUH
3a71a4 CBOMCTBA M MPU3HAKU
apu(MeTHIECKON U
T€OMETPHUUYECKON MPOTPECCUM.

B nosceonesnoii srcuznu u npu
usyueHuu opyaux yueOHulx
npeomemos:

— OmpeaensITh o rpadukam u
UCTIOJIb30BATh JUISl PEILICHHS
IPUKJIAJHBIX 33/1a4 CBOICTBA
peabHBIX MPOIECCOB U
3aBUCUMOCTEH (HanOOIbIINE U

12




HauMEHbIIINE 3HAYCHMUS,
MIPOMEKYTKH BO3PACTAHUS U
yObIBaHUS ()YHKIIHH,
MIPOMEXKYTKH 3HAKOTIOCTOSTHCTBA,
ACHUMITOTHI, TOUKH Ieperuoa,
HEpUOJ U T.11.);

— HMHTEPIPETUPOBATH CBOICTBA
B KOHTEKCTE KOHKPETHOM
MPAKTUYECKON CUTYaIUH;

— ONpEeAETATH M0 rpadukam
MpocTeiire XapaKTepUCTUKH
MEPUOTUIECKUX MTPOIIECCOB B
OMOIOTHH, YKOHOMUKE, MY3BIKE,
PAaNOCBS3H U JIp. (aMILTUTY1a,
MIePHOJT U T.11.)

Inemernmol
mamemamuyeck
020 ananu3a

— Bnazaets nonaruem
OEeCKOHEYHO yObIBarOIIast
reOMETPHUYECKAst IPOTPECCUs U
YMETh IPUMEHSTH €r0 NMPU
pEIICHUH 33]1aY;

— TPUMEHATH Ui PeIIeHuUs
3aj1a4 TEOPHUIO MIPEIEIIOB;

— BJaJIeTh NOHATUAMHU
0eCcKOHEeYHO OOJIBIINE U
OECKOHEYHO MaJIbIe YHCIOBHIE
MOCJICI0BATEIHHOCTH U YMETh
CpaBHHBATh OECKOHEYHO
OoJbIlre U OECKOHEYHO Mallble
MOCIIe0BATEIHHOCTH;

— BJIAJIETh IOHATUSMH:
Mpou3BOHAS (PYHKIIMH B TOUKE,
MIPOU3BOIHAS (PYHKIINH;

— BBIUUCIISITH POU3BOIHBIC
9JIEMEHTAPHBIX (PYHKIIUN U MX
KOMOMHAIIHIL;

— HccrneaoBarh GYHKIUU Ha
MOHOTOHHOCTb ¥l 9KCTPEMYMBEI;

— CTpPOUTH rpapuKu 1
MIPUMEHSITH K PEIICHUIO 3a/1a4, B
TOM YHUCIIE C TapaMeTPOM;

— BJIAQJICTh TIOHATHEM
KacaTenbHast K rpaduky QyHKIHH
¥ YMETh IPUMEHSTH €0 TpH
pEIIeHUH 3a]1aY;

— BJIAJICTh TOHITHSIMH
nepBooOpasHas GyHKIuS,
ONpeeIeHHbIA NHTETpal;

— TPUMEHATH TEOPEMY
Herorona—JleiiOuuna u ee
CJICJICTBUS JJIs PEIICHUS 3a/1ad.

B noeceownesnotui sxcusnu u npu
uzyyeHuu Opyeux y4eOHwix
npeomemos:

— Hocmuoicenue pe3yiomamos
paszoena Il;

— ¢680000H0 61a0emb
CMAHOAPMHBIM ANNAPaAmom
MamemamuyecKko2o aHanu3a ois
BbIUUCTICHUSI NPOU3BOOHBIX (DYHKYUU
O0OHOU NepemMeHHOU;

— C80O0OOHO NPUMEHAMb ANNapam
MamemMamuyecko2o aHanu3a ois
uccredosanus ynkyui u
nocmpoenus 2paghuxos, 6 mom yucie
UCCE008AHUSL HA BLINYKIOCb,

— onepuposamv NoHsmueMm
nepeooopasHoll yHKyuu 0
peutenus 3a0ay;

— 061a0emb OCHOGHbIMU
ceedeHusMuU 00 unmezpae
Hviomona—Jletibnuya u e2o
npocmeuuux NPUMeHeHUsX,

— onepuposamv 6 CmMaHOaPMHbIX
CUMYayUsax NPouU300HbIMU GbICUIUX
nopso0Kos;

— yMemb npuMeHAms npu
peweHuu 3a0ay ceoticmea
HenpepvleHbIX PYHKYULL,

— yMemb npumMeHams npu
peweHuu 3a0ay meopembl
Betiepwumpacca;

— yMemb 8bINOIHAMY
NPUOTUNCEHHBLE BbIYUCTIEHUS
(MemoOovl peutenus ypasHeHuil,
BbIUUCTICHUSI ONPEOeNeHHO20
unmezpana);

— YyMemb npuMeHsIms
NpUNOdCEHUE NPOU3BOOHOU U
onpeoeneHHo20 uHme2pana K
pewenuio 3a0a4 ecmecmeo3Hanus;

— e1nademv NOHAMUSAMU BMOPAS
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— peliaTth MPUKJIaIHbIE 3a1a4UH
u3 Ouonoruu, PU3NKU, XUMHUU,
SKOHOMHKH U JAPYTHX MPEIMETOB,
CBSI3aHHBIC C HCCJIEIOBAHUEM
XapaKTEPUCTHK MPOLIECCOB;

— HHTEPIPETUPOBATH
M0JIy4YEHHBIE PE3YIIbTATHI

nPOU3B00HAS, 8LINYKIOCHb 2PAPUKA
@yHKYUU U yMemb ucciedo8ams
(DYHKYUIO HA BLINYKILOCTb

Cmamucmuka u

— OnepupoBaTh OCHOBHBIMU

- ﬂocmu.?fceHue pes3yibmamos

meopus onucareabHbIMU paszoena II;
eéeposimuocmeil, | XapaKTEPUCTHUKAMH YHCIOBOTO — umemv npeocmasienue o
J102uKa u Habopa, MOHATHEM IreHepaibHas YeHmpanbHOU NPeoelbHOL meopeme;
KoMOuHamopuka | COBOKYIHOCTb M BEIOOPKOIL 13 —  umembv npeocmasienue o
HEe; 8b100pPOUHOM KOIPDDuyueHme
— ONEpPUPOBATH MOHITUSMHU: KOppenayuu u TUHEUHOU pecpeccuul;
4acTOTa U BEPOSATHOCTH COOBITHS, —  umMemb npeocmasienue o
CyMMa M IPOU3BEACHUE CMAmuUCmMuyecKux 2unomesax u
BEPOSATHOCTEH, BEIYUCIIATh npoeepke cmamucmu4eckou
BEPOSITHOCTH COOBITHI Ha OCHOBE | 2Unomessi, 0 CHMAMUCmuKe
MOJICYETa YKCIIa UCXO/I0B; Kpumepusi u ee ypoeHe 3HA4UMOCU,
— BJIQJICTh OCHOBHBIMH —  umemb npeocmasuenue o cesa3u
MOHITUSIMA KOMOMHATOPHUKY U IMAUPUYECKUX U MeOpemUuiecKux
YMETb UX IPUMEHATh U pacnpeoeneHull;
pEIlIeHUH 3a]1aY; —  umems npedcmasienue o
— HMMETh Mpe/ICTaBICHUE 00 KOOUposanuu, 080UYHOU 3aNUCU,
OCHOBax TEOPHUH BEPOSTHOCTEM; 080UUHOM Oepege;
— HMMETh TPEJICTABICHUE O — 81a0emsv 0OCHOBHLIMU
JUCKPETHBIX CIIy4YaiHbIX nousmusamu meopuu epaghos (epag,
BEJIMYMHAX U PACTIPENCIICHISX, O | 8epuluHa, pebpo, cmenensb epuiuHbl,
HE3aBHCHMOCTH CIIy4ailHbIX nymo 6 epage) u ymenms npuMeHsmy
BEJIMYMWH; Ux npu peuwienuu 3a0a4;
— HUMETb NpeACTaBICHUE O —  umMemb npedcmasienue o
MaTeMaTHYECKOM OKUIAHUU U 0epesvsx U ymems NPUMEHsmMs npu
TUCTIEPCUU CIIyYalHBIX BEJTUUUH; | peuleHuu 3a0ay;
— HMMETh TPEJICTABICHUE O — 81a0emv NOHAMUEM CEA3HOCHIb
COBMECTHBIX pacrpeeNIeHUsIX U ymems npUMeHsAmMb KOMNOHEHMbL
CITy4aifHBIX BEITUYHH; CBA3HOCIMU NPU peuleHUuU 3a0ay;
— TOHUMATH CYTh 3aKOHA —  yMemb OCYWecmeisams nymu no
OOJBIINX YKCEN U BEIOOPOUHOTO | pebpam, 06x00bl pebep u eepuiut
METO/1a U3MEPEHUS epaga;
BEPOSITHOCTEH; — umems npedcmasnenue 0o
B nosceounesnoii sorcuznu u npu 9ULNEPOBOM U 2AMUTILINOHOBOM NYMU,
uzyuenuy Opyeux npeomemos: umems npedcmasienue o
— BBIYUCIISITH WJIA OIEHUBATH MPYOHOCMU 3A0AYU HAXOHCOCHUS
BEPOSITHOCTH COOBITUH B 2aMULINOHOBA NYMU,
peaTbHOM JKU3HU; —  81a0emsb NOHAMUAMU KOHEUHble
— BBIOMpATh METOJIbI U cuemmuble MHONCECMEa U yMems ux
MOJXOJISAUIET0 MPEACTaBICHUS U NPUMEHAMb NPU peueHuU 3a0ad,
00paboOTKH JaHHBIX —  yMemb NpUMEeHMb Memoo
Mamemamuyeckou UHOYKYUU,
—  yMemb NpUMEHAMb NPUHYUN
Jlupuxne npu pewienuu 3a0ay
Texcmoegvle — Pemare pa3nsle 3a1aun — Mocmudicenue pe3yniomamos
3a0ayu MTOBBIIIIEHHOW TPYJTHOCTH; pazoena Il
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— aHaJIM3UPOBAThH YCIOBUE
3aJ]auu, BEIOUPATh ONTUMAIIbHBIN
METOJ peLeHMs 3314,
paccMaTpuBasi pa3IMuHbIC
METO/BbI;

— CTPOUTH MOJEJb PEIICHUS
3ajJjauu, IPOBOIUTh
JIOKa3aTeIbHbBIC PaCCYKICHUS
IPU PELICHUH 3a/1a4H;

— pemaTh 3a7a4u, TpEOyIoIue
nepebopa BapuaHTOB, IPOBEPKU
YCIIOBHIA, BBIOOpA OMTUMAIBHOTO
pe3ysbTara;

— aHaJM3UPOBATh U
MHTEPIPETUPOBATH MOJTYYEHHBIE
pelIeHHs B KOHTEKCTE YCIOBUS
3aJlauu, BBIOUPATh PELIeHUs, He
NPOTHBOpPEYAINE KOHTEKCTY;

— TIEPEeBOJUTH MPU PEUICHUN
3a7jauu MH()OpPMAIUIO U3 OHOM
(GbopMBI 3amKcH B IPYTyIo,
UCIOJIb3Ys IPU HEOOXOTUMOCTH
CXEMBI, TaOJIHILIBI, TPAPUKH,
JMarpaMMBbl.

B nosceonesnoti scuznu u npu
usyueHuu opyaux npeomemos:

— pemaTth MpaKTHIECKHe
3aJ]auy M 3a]1a4d U3 IPYTux
IPEIMETOB

T'eomempus

— Bnaaets reomeTpuyecKkuMu
MOHATHUSAMHU IIPU PELLICHUH 3aa4 1
MIPOBEICHUN MaTEMAaTUIECKUX
pacCyKIeHUN;

— CaMOCTOSITENIbHO
(bopMyIHpOBaTh OINPEeIICHUS
reoMeTpuueckux ¢uryp,
BBIJIBUTATh THITOTE3HI O HOBBIX
CBOWCTBAaX M MpPU3HAKaX
reoMeTpuuecKux Guryp u
000CHOBBIBATh MJIM OIPOBEPIaTh
HX, 00001aTh WX
KOHKPETU3UPOBATh PE3yIbTATHI
Ha HOBBIX KJlaccax (uryp,
MPOBOJIUTH B HECIIOKHBIX
CIIydasix KjacCupuKanuio Guryp
10 PA3JINYHBIM OCHOBAHUSIM;

— MCCIEI0BATh YEPTEXKH,
BKJII0Yast KOMOUHAIMH QuUryp,
U3BJICKaTh, UHTEPIPETUPOBATH U
npeoOpa3oBbIBaTh HHPOPMALIUIO,
IPECTAaBICHHYIO Ha YepTexkax;

— pemiath 3a/1a4u
reOMETPUYECKOr0 COJIepKaHMsl, B

— Hmems npedcmasnenue 0o
AKCUOMAMULECKOM Memooe;

— enademv NOHAMUEM
2eomempuyeckKue Mecma moyex 6
npocmpancmee u ymems NPUMeHsImy
ux 0151 peutenus 3a0a,

— yMemb npumMeHsmy OJisl peueHusl
3a0au c80UCMEA NIOCKUX U
08Y2PAHHBIX Y2]108, MPEXSPAHHO20
yena, meopemvl KOCUHYCO8 U CUHYCO8
0/l MPexzpanHHo2o yena;

— enademv NOHAMUEM
NepneHOUKyIapHoe ceyeHue npumbl
U yMmemv npumMeHsIms e2o npu
peuteruu 3a0ay;

— umembv npedcmasienue o
080UCMBEHHOCNU NPABUTLHBIX
MHO202PAHHUKOB,

— enademsv NOHAMUAMU
YeHmpanbHoe U NAPALIeIbHOe
NPOEeKmMupoB8aHue U NPUMEeHAMb Ux
npu NOCMPOEHUY CedeHUll
MHO202PAHHUKO8 MEMOOOM
npoexyuil;
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TOM YHCJIC B CUTYalUsIX, KOTIa
QITOPUTM PEUICHUS HE CIeyeT
SIBHO U3 YCIJIOBHS, BBITIOJIHATD
HE0OXOUMBIE JJIs PELLICHUs
331241 JTOTIOJIHUTEIbHBIC
MIOCTPOCHHMSI, UCCIIEIOBATh
BO3MOXKHOCTH ITPUMECHEHHS
TeopeM U (GOPMYII ISl pEeLICHUs
3a1ad;

— ymeTb (hOpMyITUpOBaTh U
JIOKa3bIBaTh T€OMETPUYECKUE
YTBEP)KICHHUS;

— BIAJICTh NOHATHAMHI
CTEpEOMETPHUH: TIPU3Ma,
napasulesenuIe, TMpamMmuaa,
TETpas’p;

— HMETb IPE/ICTaBICHUS 00
AKCHOMaX CTEPEOMETPUH H
CJICZICTBUSX U3 HUX U YMETh
NPUMEHSATH UX TIPU PEILICHUN
3amad;

— YMETb CTPOUTH CEUCHHUSI
MHOTOT'PaHHHKOB C
UCIIOJIb30BAHUEM PA3THYHBIX
METO/IOB, B TOM YHCIIE © METOA
CJIE/IOB;

— HMMETh TPEJICTABICHUE O
CKPELIMBAIOIIUXCS MIPSIMBIX B
MPOCTPAHCTBE M YMETh HAXO/UTh
YroJl U pacCTOSIHUE MEXIY HUMU;

— TIPUMEHSATH TEOPEMBI O
napauIeIbHOCTH MPSIMBIX U
TUTOCKOCTEH B MTPOCTPAHCTBE NIPU
peLIeHUH 3a]a4;

— YMETb IIPUMEHSTh
napaieibHOe IPOSKTHPOBAHUE
JUTsl U300pakeHust Guryp;

— YMETb IPUMEHSATh
NEePIEHINKYIISIPHOCTH IPSIMOH 1
TUIOCKOCTH TIPH PEIICHUH 33a4;

— BIIQJCTh TOHATHSIMH
OpPTOTOHAJIbHOE TPOEKTHUPOBAHUE,
HAKJIOHHBIE U UX TIPOCKIIHH,
YMETh NPUMEHSTH TEOPEMY O
TpEX MePIEeHINKYISIpax Mpu
peLlIeHUH 3a]1ay,

— BIAJICTh NOHATHAMHI
paccTosiHuEe MeXay Gpurypamu B
MPOCTPAHCTBE, OOIINIA
NEePICHIUKYIISP ABYX
CKPEIINBAIOIINXCS MPSIMBIX U
YMETh IPUMEHSTh UX TPH
pELICHUN 3a]a4;

— umemv npedcmasiexue o
pazeepmke MHO202PAHHUKA U
Kpamuaiuiem nymu Ha N08epXHOCMU
MHO202PAHHUKA,

— umembv npedcmasiexue o
KOHUYECKUX CedeHUsX;

— umembv npedcmasiexue o
Kacaowuxcs cgpepax u KomouHayuu
mejl 8pawjeHus: U ymenms npUMeHsImb
UX npu peuwlenuu 3a0a4;

— NPUMEHAMb NpU peueHuu 3a0ay
Gopmyny paccmosnus om mouxu 00
NIOCKOCMUL;

— 81ademb pa3sHbIMU CHOCOOAMU
3a0aHusi NPSIMOUL YPABHEHUSMU U
yMemb NPUMEHAMb NPU peuteHuu
3a0auy,

— NPUMEHAMb NPU peueHun 3a0ay
u 0oKasamenbcmee meopem
BEKMOPHDBILL MEMOO U MEMOO
KOOpOuHam;

— umemv npeocmasierue 00
axkcuomax oovema, npUMeHsams
GPopmynvl 00bEMO8 NPAMOY20bHOSO
napanienenuneod, NPU3Mbl U
nUpamMuosl, mempas’aopa npu
peueHuu 3a0ad;

— npuMeHsmb meopemuvl 00
OMHOUIEHUAX 00beMO8 NPU peuleHul
3a0ay;
npUMeHsmb UHmMe2pan Ois
BbIUUCTICHUSI 00bEMO8 U
nosepxHocmeti mei paujeHus,
BbIUUCTICHUSL NIOWAOU Cheputeckozo
nosica u 00vema wapoeozo Cios;
umems npedcmasienue o
OBUIICEHUSAX 8 NPOCMPAHCMEBE:
napanieibHom nepexoce,
CUMMeMPUU OMHOCUMETbHO
NIOCKOCMU, YeHMPATbHOU
cuMMempuu, no8opome
OMHOCUMENbHO NPAMOU, GUHMOBOU
CUMMempuU, ymenms NPUMEHAMb UX
npu pewenuu 3a0ay,
umems npedcmasierue o niouaou
OpPMO2OHANLHOU NPOEKYUU,
umems npedcmasienue o
MPexXePanHOM U MHO20SPAHHOM Yelie
U NPUMEHSIMb CEOUCMEA NILOCKUX
V2l08 MHO202PAHHO20 yena npu
peueHuu 3a0a4;
uMemsb npedcmasiienus o
npeobpazosanuu NOOOOUS,
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— BIAQJETh NOHATHEM YIOJI
MEK1Y IPSMOU U MIIOCKOCTBIO U
YMETh IPUMEHSATD €ro MpU
pEIlIEeHNN 3a/]a4;

— BIIQJETh NOHATUSAMHU
JIBYT'PAaHHBIN yIOJI, yTOJI MEXIY
IIJIOCKOCTSIMHU,
NEPIEHIUKYJIIPHBIE IUIOCKOCTH U
YMETh IPUMEHSATh UX IIPU
pEIlIEeHNN 3a/]a4;

— BIAJETh NOHATUSAMU NIPU3MA,
napajuleJenunesl U IpUuMeEHATh
CBOMCTBA MapajuieJenumeaa npu
pEIlIEHUN 3a/a4;

— BIIQJIETh NOHATUEM
IIPSAMOYTOJIBHBIN
napajuiejenunes] U NpuMeHsITh
€ro Mpu PeLICHUH 3a/1a4;

— BJaJE€Th NOHATUAMHU
nMpamMua, BUAbl IUpaMuUL,
AJIEMEHTBI TPAaBUIIbHON
MUpaMUJbl U YMETh IPUMEHSTh
UX [IPU PELICHNUH 33]1a4;

— HMETb NPEACTaBICHUE O
Teopeme Ditepa, mpaBUIbHBIX
MHOTOTpaHHHKAaX;

— BJaJIeTh NOHATHUEM IUIOLIAIN
MIOBEPXHOCTEH MHOTOTPAHHHUKOB
Y YMETh IPUMEHATH €ro Npu
pEILLIECHNN 3a/]a4;

— BJaJIeTh NOHATUAMHU Tela
BpaleHus (IUIUHP, KOHYC, [ap
u cepa), X CEYCHUS U YMETh
IIPUMEHATH UX NPU PELICHUH
3az1ayg;

— BJAJETh NOHATUAMHU
KacaTelbHbIE PSIMbIE U
IJIOCKOCTH U YMETh IPUMEHSTh
U3 MIPH pEelIeHNH 33]aY;

— HUMETb NPEACTABIEHUS O
BIIMCAHHBIX M ONMUCAHHBIX cepax
Y YMETb IPUMEHATDH UX NPU
pEeIIeHNH 3a/a4;

— BJIQJIETh TOHATHAMH 00BEM,
00BEeMBbI MHOTOTPAaHHUKOB, TEJ
BpAILlEHUs U TIPUMEHSATD UX IIPU
pELIeHUH 3a/1a4;

— HUMETb NIPEACTABICHUE O
pa3BepTKe MWIMHAPA U KOHYCa,
IUIOLIA/IM OBEPXHOCTHU LIMJIMHAPA
Y KOHYCa, YMETh IPUMEHATh UX
IIPY pELICHNN 33/]a4;

— HMETb NPEJCTABICHUE O

2omomemuu u ymems NpUMeHsImb Ux
npu pewenuu 3a0ay,

yMemb peuams 3a0ayu Ha
NIOCKOCMU Memoo0amu
cmepeomempui;

yMemb npuUMeHAms QOpMYibl
00beM08 npu peuieHulU 3a0ay
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miomaau chepsl U yMETh
MPUMEHSITh €T0 MIPH PEIICHUN
3ajay;

— YMETb pemaTh 3a/1a4u Ha
KOMOWHAIIMH MHOTOTPaHHUKOB U
TEJ BPAIlCHHS,

— HMMETh MPEJICTABICHUE O
1oJ00UH B IPOCTPAHCTBE U YMETh
pemarh 3aJa41 Ha OTHOIIICHHE
00BEMOB U IJIOLIAAEH
MMOBEPXHOCTEH MOA00HBIX (DUTYP.

B nosceonesnoti srcuznu u npu
usyueHuu opyaux npeomemos:

— COCTaBIISITH C
UCTIOJIb30BAaHUEM CBOWCTB
reOMETPHUECKUX (HUTYp
MaTeMaTHYECKUE MOICIH JIsI
peleHus 3a/1a9 IPaKTUIECKOTO
XapakTepa M 3a/1a4 U3 CMEKHBIX
JCIIUTUTAH, HCCIIEIOBATh
MOJTyYEeHHBIE MOJICITN U
WHTEPIPETHPOBATH PE3YJIbTAT

Bexmopuot u
Koopounamol 6

- BJ'IaI[eTL MMOHATHUAMHA BEKTOPLI
N UX KOOPAWHATHI;

— Jlocmuoicenue pe3ynibmamos
paszoena ll;

npocmpancmee — YMETh BBIIOJHATH ONepanuu — Haxooums o6vem
HaJl BEKTOpaMH; napanneirenuneda u mempasopa,
— HCIIOJIB30BATh CKAJISIPHOE 3a0aHHBIX KOOPOUHAMAMU CEOUX
IIPOU3BE/ICHNE BEKTOPOB IIPH 8epULUH,
peLIeHUH 3a]a4; — 3a0asamuv npamMyIo 8
— IPUMEHSTH YpaBHEHHE npocmpancmee;
IUIOCKOCTH, (hOpMyITy pacCcTOSHUS — Haxooums paccmosnue om
MEXy TOUYKAMH, ypaBHEHHE MOYKU 00 NIOCKOCMU 8 CUCmeMme
cdepsl IpH peLIeHUH 3aj1ay; KOOpOuHam;
— MPUMEHSTH BEKTOPHI U METO/I — HAaxooumv paccmosiHue mexcoy
KOOPJIMHAT B IPOCTPAHCTBE MPHU CKPeWUBAOUWUMUCS NPAMBIMU,
peLIeHNH 3a1a4 3A0aHHBIMU 8 CUCeMe KOOPOUHAM
Hcmopusa — HWwmerts npencrabneHue o Locmuoicenue pezyromamog
MaAMeMamuKu BKJIaJI€ BELIAIOIINXCS paszoena Il
MaTeMaTHKOB B Pa3BUTHE HAYKU;
— TOHHMATh POJIb MATEMATHKH
B pa3BuTuu Poccun
Memoowt — Hcnonbs30BaTh OCHOBHBIE — Jlocmuorcenue pezynibmamos
MAMEMAMUKU METObI I0Ka3aTeIbCTBA, pasoena II;

MIPOBOJIUTH TOKA3aTEIHCTBO H
BBITOJIHATE ONPOBEPKEHHE;

— TPUMEHSTh OCHOBHBIE
METO/bI peIIeHUs
MaTeMaTHYECKUX 3a]1a4;

— Ha OCHOBE MaTEeMaTUYEeCKHX
3aKOHOMEPHOCTEH B MPUPOJIe
XapaKTepu30BaTh KPacoTy U
COBEPILEHCTBO OKPY’KAIOIIEro
MHpa ¥ IPOU3BEJICHUN UCKYCCTBA;

— NpUMeHAmMb MamemamuyecKue
3HAHUSA K UCCTIe008AHUIO
OKpYJHcaoujeco Mmupa
(MoOenuposarue usuiecKux
npoyeccos, 3a0ayvu IKOHOMUKU)
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— MPUMEHATH IPOCTEeHIINE
MporpaMMHBbIE CPEJICTBA U
AJIEKTPOHHO-KOMMYHHUKAIIHOHHBIE
CHCTEMBI IIPU PELIEHUN
MaTeMaTHYeCKUX 3aj1ay;

— IOJIb30BATbCA NPUKITIAJHBIMU
porpaMMamMu U MporpaMmmamu
CHUMBOJILHBIX BEIYHCIICHUHN JJISL
UCCJIEIOBaHUS MAaTEMaTUYECKUX
00BEKTOB

I1.COAEP’)KAHUE YYEBHOI'O IPEIMETA, KYPCA
OVYI1.04 MATEMATHKA

Auire0pa U HaYaJIa MaTEeMAaTH4Y€CKOr0 aHAJIN3a

[ToBTOpenue. Pemenne 3agay ¢ MCHOIB30BAHUEM CBOMCTB YUCENI MU CHUCTEM
CUMCJIEHUS, NEIUMOCTH, JOJIEM M 4YacTei, MPOLIEHTOB, MOJyJeil uucen. Pemenue
3aa4  C HCIHOJIb30BAHMEM CBOMCTB CTENEHEH M KOpPHEW, MHOIOYJICHOB,
npeoOpa3oBaHUil MHOTOUYICHOB U JPOOHO-pallMOHATIBHBIX BbIpaXeHHU. Pernenue
3a7]a4 C UCMHOJIb30BAHUEM TPATYyCHOW MeEpbl yriia. MoJyiap 4uCiIa U €ro CBOMCTBA.
Pemienue 3aa4 Ha ABMXKEHHUE U COBMECTHYIO Pa0OTY, CMECH U CIUIABBI C TOMOIIBIO
JUHEUHBIX, KBAJIPATHBIX U JAPOOHO-PAIIMOHATBHBIX YpPaBHEHUM U HMX CHCTEM.
Pemienue 3a1au ¢ MOMOIIBIO YUCIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C OJIHOM
NEPEeMEHHOM, ¢ TMPUMEHEHUEM HU300paKEHUS YHUCIOBBIX MPOMEXYTKOB. Perienue
3a/lady C MCIOJb30BAaHUEM YUCIOBBIX (yHKIMA M ux rpaduxoB. Vcmomb3oBaHue
CBOMCTB W TpaduKOB JHHEWHBIX M KBAaJAPAaTUYHBIX (PYHKIUNA, 0OpaTHOM

IPONOPLUUOHATIBHOCTU U (YHKIUU y:‘/;. ['padnueckoe pelieHue ypaBHEHUN U
HepaBeHCTB. lcnosb3oBanue onepauuii HajJ MHOXECTBAMU U BBICKA3BIBAHMSMU.
Hcnonp30BaHre HEPABEHCTB U CUCTEM HEPABEHCTB C OJTHOW MEPEMEHHOM, YMCIOBBIX
IPOMEKYTKOB, UX 00bEIMHEHUN U niepecedueHuid. [Ipumenenne npu peieHnn 3aaad
CBOMCTB apu(PMETHUECKOM ¢ TEeOMETPUYECKON MpOrpeccuu, CYMMHPOBAHUS
OECKOHEYHOU CXOJIAIIEHC TEOMETPUUECKON TTPOTPECCHH.

MHoxecTBa (YMCIOBBIE, TE€OMETpUYECKHX (uryp). XapakTepUCTUUYECKOE
CBOMCTBO, 3JIEMEHT MHOXECTBA, IYCTO€, KOHEUHOE, OECKOHEYHOE MHOKECTBO.
Crioco6pl  3amanust MHoOkecTB [logmuHOxkecTBO. OTHOIIEHUS TNPUHAMICKHOCTH,
BKJIFOUEHUS, paBeHCTBA. Onepanuu Hax MHOKecTBaMu. Kpyru Ditnepa. Koneunslie u
OECKOHEUHbIE, CUETHbIE U HECUETHBIE MHOXKECTBA. Llenble U panoHaibHbIE YHCIA.
JletictBuTenbHble uucia. [lpubnuoicennvie gviyucienus. IlepBuuHble MpeICcTaBICHUS
O MHOXECTBE KOMIUIEKCHBIX YHCEN. Jleticmsus ¢ KOMNIEKCHbIMU YUCIAMU.
Komnnexcno  compsowcennvie  uucia.  Mooynv — u  apeymenm  uucaa.
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Tpueonomempuuecxkas Gopma Komniekcno2o uucia. Pewenue ypasnenuil 6
KOMNJEKCHbIX YUCTIAX.

Ymo3zakmoueHuss. O00CHOBaHUS U JI0KA3aTeIbLCTBO B MaTeMaTuke. Teopemsl.
Buael matemaTtnueckux yTBEpKICHHU. Buowl doxaszamenvcms. Mamemamuueckas
uHOyKyusi. Ymeepoicoenus: obpamuoe OAHHOMY, NPOMUBONONIONCHOE, 0OPAMHOE
NPOMUBONONIONCHOMY — OaHHomy. IIpu3HaK W  CBOMCTBO, HEOOXOIUMBIE U
JIOCTaTOYHBIC YCIIOBHSI.

OcHoBHas Teopema apudmetrku. OctaTku U cpaBHeHHs. Anroput™ EBxmna.
Kuraiickas Teopema 00 ocrarkax. Mamnas Teopema depma. (-UYHBIE CHCTEMBI
cunciieHus. @yHKIUs Disiepa, YUCIo U CyMMa JISJIUTENCH HaTypajabHOTO YUCa.

Paguannas Mepa yria, TPUTOHOMETPUYECKAS OKPY>KHOCTb.
Tpuronomerpruueckue GyHKIUU Ynrcesn U yriaoB. DopMybl IpUBEACHUS, CIOKEHUS
TPUTOHOMETPpUUECKUX (YHKIUH, (HOpMYJIbl JBOMHOIO U MOJIOBUHHOTO apryMEHTA.
[IpeoOpazoBanrie CymMMbI, Pa3HOCTH B TPOU3BEACHUE TPUTOHOMETPUUECKUX
(GyHKUMNA, 1 HAO0OPOT.

Hymu  ¢yHKOMH, TOPOMEXKYTKH  3HAKOMOCTOSHCTBAa,  MOHOTOHHOCTb.
Haunboneiiee n HamMeHsblliee 3HaueHue (QyHKumu. llepromnueckue (yHKIUU U
HaUMEHBIUN nepuoa. YeTHsle U HeueTHbIe QYHKIUMU. Dyukyuu «OpobHAs yacmo

wucnay ¥ - {x u «yenas wacmo wuciay J - [X]
Tpuronomerpruueckne (GYHKIUM YUCIOBOTO aprymenTta Y =COSX —y=SInX

y=19Xx  y=ClgX CgpoiicTea u rpaQuku TPUroHOMeTpHIeCKuX QpyHKuuii. OOpaTHBIE
TpUTOHOMETpUUYeCKre (YHKIMM, WX TJIaBHbIE 3HAYEHUS, CBOWCTBA M Tpadukwu.
Tpuronomerpuueckue ypaBHeHUs. OTHOPOJHBIE TPUTOHOMETPUUECKUE YPAaBHEHUS.
Pemenne mpocTedimx TPUrOHOMETPUUECKUX HepaBeHCTB. IIpocreimme cucremsl
TPUTOHOMETPUYECKNX YPABHEHUM.

CreneHb ¢ ACHCTBUTENBHBIM MOKa3aTesieM, CBOMCTBa creneHu. [Ipocreiimme
NoKa3aTesibHbIE YpaBHEHUS U HepaBeHcTBa. [loka3zarenbHas QyHKIUS U €€ CBOMCTBA

u rpaduk. Yncno € u pynxius Y = e

Jlorapudwm, cpoiicTBa sorapudma. JlecaTHuHbI U HATypalbHBIN JIoTapudm.
[IpeoOpazoBanue norapupmMuyueckux BbipakeHuid. Jlorapupmuyeckue ypaBHEHUS U
HepaBeHcTBa. Jlorapudmuueckast GyHKIUS U €€ CBOMCTBA U TpaduK.

CremnenHast QyHKIUS U ee CBOMCTBa U rpaduk. MpparmoHanbHble ypaBHEHHUS.

MeTon wHTEpBaNoOB ISl pelieHust HepaBeHCTB. [IpeoOpa3zoBanusi rpadukoB
(GYHKUUNA: CIBUT, YMHOKEHUE HA YUCIO, OTPAXKEHUE OTHOCUTENBHO KOOPIMHATHBIX
oceil. I'paduueckue MeTOIbI peElIeHUs YpaBHEHUW M HEpaBEeHCTB. PerieHue
ypaBHEHUI U HEPABEHCTB, COJAEPKAIUX MEPEMEHHYIO MO 3HAKOM MOYJIS.
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Cuctempl  TOKa3aTEeNbHBIX, JIOTApUPMHUYECKUX W  UPPANUOHATHHBIX
ypaBHeHU. CHCTEeMbl MOKa3aTeNbHBIX, JOrapu(PMUUYECKUX U HPPAUOHAIBHBIX
HEPABEHCTB.

B3aumno oO6paTtHbie hyHKIMHU. ['paduiku B3auMHO 00paTHBIX (PYHKITHA.

YpaBHEHHS, CHUCTEMBI ypaBHEHUW C mnapameTrpoMm. Dopmyna bunoma
Hviomona. Pewenue ypasnenuti cmenenu evluie 2 cneyuaibhvix 6udos. Teopema
Buema, meopema be3y. Ilpusooumvie u nenpugooumvie mmozounenvl. OCHOBHASA
meopema  aneeopvi.  Cummempuueckue  MHO2ouNeHbl.  Llenouucnennvie  u
YeNl03HAYUHbIe MHO2OYIEHDI.

[lonsitue mpenena GyHKIMU B Touke. [lonamue npedena @yHKyuu 8
beckoneunocmu. Acumnmomol epagpuxa ynxyuu. CpasHenue 6eCKOHEUHO MANbIX U
oeckoneuno Oonvuux. HenpepsiBHOCTh (QyHKIMU. Cgoticmea HenpepbleHbIX
@yukyuil. Teopema Betiepuwimpacca.

Hudbdepenuupyemocts  ¢ynkuuu. IlpousBogHass (QyHKUMH B TOUKE.
KacarenvbHas x rpaduky ¢yHkuuu. ['eomerpudeckuii u (PU3HMUECKUN CMBICI
pPOU3BONHOMU. [Ipumenenue npou3eoownot 6 gusuxe. [Ipon3BoaHbIC dTIEMEHTAPHBIX
dbynkuuid. [TpaBuna nuddepeHimupoBanus.

Bropas npousBoiHas, ee TeOMETpUYECKU U (PU3UUECKUI CMBICIT.

Toukn »skcTpeMyma (MakcumMyma W MUHUMyMma). VccnenoBanue
AJIEMEHTAPHBIX (PYHKIMM Ha TOYKH JKCTpEMyMa, HauOoOJbIlIee W HauMEHbIIEe
3HAYEHHE C MOMOILBIO MPOU3BOAHON. [locmpoenue epaguxos pyukyuii ¢ nomouybio
npouseoousix. Ilpumenenue npouseooHou npu peuwienuu 3aoay. Haxoocoenue
IKCMPEMymMo8 YHKYUll HECKOIbKUX NEePEMEHHDBIX.

[TepBooOpaznas. HeonpeneneHuprit UHTErpal. [TepBooOpazHbie
aneMeHTapHbiX  (QyHKuud. [lnomans kpuBoiauHeHHOW Tpameuuu. Dopmyna
Hrrotona-Jleitbauma. OnpeneneHHblii MHTErpai. BuiuucieHue niowjaoeu NI0CKUX
Guzyp u 06veMos men 8paujerusi ¢ NOMOWbIO UHMe2Pad.

I'eomerpusn

[loBTopenue. Pemenue 3agad C WUCMOJNB30BAaHWEM CBOKMCTB (QUTYp Ha
IUIOCKOCTU. PemeHne 3amady Ha JIOKA3aTENbCTBO M IMOCTPOCHUE KOHTPIPHUMEPOB.
[IprumeHeHne npoCTENINX JIOTUYECKUX NMpaBWil. Pemenue 3a1a4 ¢ UCIoJIb30BAHUEM
TEOPEM O TPEYIrOJIbHHUKAX, COOTHOLICHUH B MPSAMOYTOJBHBIX TPEYrOJIbHUKAX,
(GakTOB, CBSI3aHHBIX C YETHIPEXYroJbHUKaMU. PereHue 3amad ¢ HUCMOJb30BAHUEM
(hakTOB, CBSI3aHHBIX C OKPY>KHOCTSIMU. PellieHne 3aa4 Ha U3MEpEeHus Ha MIOCKOCTH,
BBIUKMCIICHUS JJIMH W IUlowaned. Pewenue 3adau ¢ nomowwplo 6eKmopos u
KOOpOUHam.

Harnmannas crepeomerpus. [Ipusma, napamnenenunesn, nupamMmuaa, TETpasap.

OCHOBHBIE MOHSTHUSI TEOMETPUU B MPOCTPAHCTBE. AKCUOMBI CTEPEOMETPUH U
ciencTBus U3 HuX. [lonamue 06 akcuomamuieckom memooe.

21



[locTpoeHne cedyeHMM MHOTOIPAHHUKOB METOAOM cienoB. lleHTpanpHoe
npoektupoBanue. [loctpoeHne ceueHnii MHOrOrpaHHUKOB METOAOM MPOEKIU.

CkpeluBaroniyecs: IpsiMble B MPOCTPAHCTBE. YTOJ MEXKIYy HUMH. Memoowl
HAXOJCOEHUSL PACCMOAHUL MedHCOY CKPewusarowumucs npsamoimu. Teopembl o
MApAJUICIBHOCTH TMPAMBIX M IUIOCKOCTEM B  mpocTpaHcTBe. [lapammenbHoe
MPOEKTUPOBaHUE U u300paxkeHue uryp. [eomempuueckue mecma mouex &
npocmpancmee. 1lepneHIUKYIIPHOCTh TPSMONM M IUIOCKOCTH. OpTOTrOHANIBbHOE
npoekTupoBanue. HakinoHnHble 1 npoekuun. Teopema o Tpex NepreHIuKyaspax.

Buowvr mempasopos. Opmoyenmpuueckuti mempa’op, KapKachvlii mempasop,
pasHocpannslii. mempal’op. [lpsmoyeonvuulii mempas’op. Meouanvl u dumeouarsl
mempasopa. [locmpausanue mempa’opa 00 napaiieienuneod.

PaccrosHua mexnay ¢urypamu B mnpoctpaHcTtBe. OOuMN NEepHeHANKYIIAP
JBYX CKpPEIIMBAIOMIMXCS MPSAMBIX. YTIUIbI B MpOCTpaHCTBE. [lepreHIuKyIsipHbIe
IJIOCKOCTH. [lnowaos opmozonanvuoi npoexyuu. Ilepnenouxynsipuoe ceuenue
Nnpu3Mbl.

Buasl MHOTOrpaHHUKOB. Paseepmku muozoepannuka. Kpamuatiwue nymu na
NOBEPXHOCMU MHO202PAHHUKA.

Teopema  Otinepa. llpaBuilbHblE = MHOTOTPAHHUKH. /[8olicmeeHHOCMb
NPAagUIbHLIX MHO202PAHHUKOB.

[Tpusma. Ilapamnenenunen. CpoiictBa mnapamnenenunena. IIpsMoyronbHbIi
napauienenunea. HakinoHHble TpU3MBI.

[Inpamunma. Buael nupamua. DieMeHThI PaBUIbHON nupaMubl. [Iupamu bl
C pPaBHOHAKJIOHEHHBIMU peOpaMu U TPaHsSIMU, UX OCHOBHBIE CBOICTBA.

[nomaay mMoBEpXHOCTEW MHOTOTPAHHUKOB.

Tena Bpatienus: THIUHAP, KOHYC, map u chepa. CedeHus MUIMHAPA, KOHyCa
u mrapa. [llapoBoii cerMeHT, mapoBoi CJIOU, MApOBOM CEKTOP (KOHYC). YcedeHHas
MpaMuJia U YCEYEHHBIN KOHYC.

KacarenpHble mpsiMble M IIJIOCKOCTH. BmucaHHbIE W ONHMCaHHBIE CQEphI.
Kacarowuecs cgpepovl. Kombunayuu men epawjenus.

Bekropsl u koopauHatel. CyMMa BEKTOPOB, YMHOXEHHUE BEKTOpPA Ha YHCIIO.
VYroa mexay Bektopamu. CKalsipHOE TPOU3BEIECHUE.

VYpasHenue minockoctu. Gopmysia pacCTOSIHUASL MEXIAY TOUYKaMHU. Y paBHEHUE
chepsl. Dopmyna paccmosanus om mouku 00 niockocmu. Cnocoowvl 3a0anusi NPAMot
VPABHEHUAMU.

Pewenue 3adau u oOokazamenbcmeo meopem C NOMOWbIO BEKMOPOS8 U
MemoooM KOOPOUHAM.

[Tonsitue o6bema. OOBEeMBI MHOTOTpaHHUKOB. OOBEMBI TeN BpaIICHHUS.
Axcuomel obvema. Bvisod gopmyn obvemos npamoyzonvHoz2o napanienenuneod,
npusmol U nupamudsvl. Popmynsl 018 HAXOHCOeHUs obvema mempad’opa. Teopemvl
06 omHoweHUsAX 06bLEMOS.
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Ilpunooicenus unmezpana K GblYUCIEHUIO 00BEMO8 U NOBEPXHOCMEL Mmell
spawenus. I[lnowaos cgepuueckoco nosica. Obvem waposoco cnos. llpumenenue
00beM08 npu peuteHuu 3a0au.

[Tnomans chepsl.

Pazeepmxa yununopa u konyca. 1lnomaas NOBEpXHOCTH LIUJIMHAPA U KOHYCA.

KomOuHanum MHOTOTPaHHUKOB U TEJT BpalICHUS.

[Tomo6ue B mpocTpancTBe. OTHOIICHHE 00BEMOB U TUIOIIAICH TTOBEPXHOCTEH
no1I00HBIX (uryp.

Heuosxcenuss 6 npocmpancmee:  NAPANIEeNbHbIL  NEPEHOC,  CUMMEMPUs]
OMHOCUMENLHO NJIOCKOCMU, YEHMPAIbHASL CUMMEMpPUsi, NOBOPOmM OMHOCUMENbHO
NPAMOU.

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

CraTucTiKa ¥ TeOpHsi BEPOATHOCTEN, KOMOMHATOPHUKA

Hcnonb3oBanue TabauIl U AuarpaMm JJisl IpeACTaBiICHUs NaHHBIX. Pemienue
3a/lay Ha TPUMEHEHUE OMKUCATENIbHBIX XapaKTePUCTUK YUCIOBBIX HAOOPOB: CPEIHUX,
HAuMOOJBIIIEr0 W HAUMEHBIIETO 3HAYCHUS, pa3Maxa, JUCIEPCUU U CTaHJAPTHOTO
OTKJIOHEHHUs. BbIUuCIEHHE YacTOT U BEPOSITHOCTEW COOBITUM. Brruncnenue
BEPOSITHOCTEW B OMNbBITaX C PABHOBO3MOXXHBIMH JJIEMEHTAPHBIMU HUCXOJIaMHU.
Ucnonb3oBanne KOMOWHATOPUKU. BbIYMCIEHUE BEpPOSTHOCTENW HE3aBHUCHUMBIX
coObITuil. Mcnonb3oBanue (Gopmysibl CIOKEHUSI BEPOSTHOCTEH, nuarpamm Dilepa,
JepeBa BeposITHOCTEH, popmynsl bepHyu.

Beposamnocmuoe npocmpancmeo. Axcuomvt meopuu 6epoamHocme.

VYcioBHasgs BepoSITHOCTh. [IpaBuino yMHOXeHHUs BeposiTHocTen. Dopmyna
noJiHou BepositTHocTH. Dopmyiia balieca.

JluckpeTHble clly4allHble BEJIWYMHBI W pacnpenencHus. (CoBMECTHbIE
pactipenenenus. PacnipeneneHue cyMMbl U POU3BEICHUSI HE3aBUCUMBIX CITyYalHBIX
BEJIMYMH. MareMaTudeckoe OXUIAHUE W JUCHEPCUS CIIyYalHOW BEIIMYUHBI.
MaremaTudeckoe 0XKUJaHUE U JTUCTIEPCUSI CYMMBI CITy4allHbIX BEJTMYMH.

IV.TEMATUYECKOE IINTAHUPOBAHUE C YKA3SAHUEM KOJIMYECTBA
YACOB, OTBOJUMBIX HA OCBOEHME KAXJIOM TEMbI
[Ipu peanuzanuu coaeprkanusi o01e00pa3zoBaTEILHOIO Y4eOHOTO MpeaMeTa

«Marematukay» B penenax ocsoenus: OIIOIT CITO na 6a3e 0CHOBHOTO 00I1IETO
o0pa3oBaHus C MojiydeHrueM cpeauero oodmiero oopazosanus (ITIICC3)
MakcuMaibHas yueOHas Harpy3ka oOydaromuxcs coctanisietr 309 yacoB u3 Hux 118
4acoB JICKIIUH, YPOKHU, 88 4acOB MPAKTHUUECKUX 3aHATHUI; BHEAYTUTOPHAS
camocTosiTenbHas padota odyuaromuxcs 103 yaca.

23



TemaTuuyeckoe NVIAHUPOBAHUE

HaunmenoBaHmue pa3xeioB u

Coz[epmafme yqeﬁﬂoro MaTepuaJia, J'[aﬁOpaTOprIe paﬁoTbl H NNPAKTHYCCKHUE 3aHATHUSA,

O0beM yacoB

TeM CaMOCTOSITe/IbHASL padoTa 00yUYarouuxcst
1 2 3
BBenenue. IloBTopenue kypca 7 -9 knacca 4
I13 Nel. BxoaHO# KOHTPOJIb 2
Pazngen 1. JeiicTBUTEIbHBIE YHCIA 12
Tema 1.1. MHO)kecTBa MHokecTBa (YUCIIOBbIE, FeOMETPUUECKUX PUryp). XapakTepucTHUECKOE CBOWCTBO, SJIEMEHT
MHO>KECTBA, IIyCTOe, KOHEUHOE, OECKOHEUHOE MHOXKeCTBO. CIIOCOOBI 3a/1JaHUsI MHOYKECTB 5
[ToagmHO)ecTBO. OTHOLIEHUS TPUHAATIEAKHOCTH, BKIOUEHUs, paBeHCTBa. Onepanuu Haj
MHOkecTBaMu. Kpyru Dittepa. KoHeunsie 1 6eCKOHEYHBIE, CYSTHBIC M HECUSTHBIC MHOXKECTBA.
Tema 1.2.Pa3Butne nonstus o | Llenbie u panronanbHble uncna. [leficTBuTenbHble uncia. Komniekcuvie uucia. )
qucie
Tema 1.3. [TpubnmxeHHbIe [TpubnmxeHust MeHCTBUTETBHBIX YHNCET KOHEYHBIMU JECATUYHBIMU  JIPOOSIMHU.
BBIUHCIICHUS lozpewnocme npubaudicenus. Abcontomuas u OMHOCUMENbHASL NOSPEUHOCU NPUOIUIHCEHUS. 2
Ilpasuna oeticmeutl (croxcenue (bluumanue), yMHOMCeHuUe, oelenue) ¢ NPUOIUACEHHBIMU YUCTIAMU.
IIpakTHYeckne 3aHATHS Ne2 BrimonHeHue npuOIMKEHHBIX BBIYUCICHUN U IEHCTBUI HAJl KOMIUIEKCHBIMU YHCIaMH 2
CamocrosiTe/ibHasi padoTa: BHIMOJHEHNE JOMAIIIHUX 33JIaHUMN 10 pazaeny 1.
TemaTuka BHeayIUTOPHOIi caMOCTOSITeILHON PadoThI:
OcHoBHas TeopeMa apudmeruku. OcraTtku U cpaBHeHUs. Anroput™m EBknnaa. Kuratickas Teopema 4
00 ocrarkax. Manas teopema depma. q-uuHble cucteMbl cuucienus. OyHkuus Diinepa, YUCIo U
CyMMa JIeJIuTeNe HaTypalbHOIrO YKCa.
Pa3nea 2.KopHu, cTeneHu u Jorapugpmsol 20
Tema 2.1.Crenens ¢ Kopun wu crenenn. KopHu HaTypanbHOM CTeNeHM M3 4uciaa W MX CBoicTBa. (CreneHu ¢
JNENUCTBUTENBHBIM MTOKA3aTENIEM | pallMOHAJBHBIMU [OKa3aTelsiMU, HUX CBoicTBAa. CTENmeHW C JEHCTBUTEIBbHBIMU IMOKa3aTEsIMU. 2
Ceoticmea cmenenu ¢ 0elicmaumenbHblM NOKA3amesiem.
Tewma 2.2. Jlorapudmsr Jlorapudm. Jlorapudpm uyucna. OcHoeHoe nocapugpmuueckoe modxcoecmeo. JleciTUUHBIE U 6

HaTypaibHbIe JJorapudmel. [IpaBuna aeiicTBuii ¢ norapudmamu. Ilepexod Kk HOBOMY OCHOBAHUIO.
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HpaRTn'{ecmle 3aHATHUSA

Neo3.TIpeoOpazoBaHue CTENEHHBIX BbIPAXKCHUI

Ne4 TIpeoOpa3oBaHue OKA3aTEIbHBIX M JIOTApU(PMHUIESCKUX BBIPAKEHUH.

Ne5.KontponbHas paborta Nel

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

DN NN

Pasznea 3. [IpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

Tewma 3.1.I1apannensHOCTh B
MIPOCTPAHCTBE

[Ipenmer cTrepeomeTpuu. AKCHOMBI cTepeoMeTprun. HekoTopeie ciieicTBusa U3 akcuoM. BzamMmHoe
pacmoJioKEHUe JBYX IMPSIMBIX B HOpocTpaHcTBe. I[lapamienbHOCTs NOPSMOM M IUIOCKOCTH.
[TapannenbHOCTH TIOCKOCTEM.

Tema 3.2.
[leprnieHIUKYISIPHOCTD B
MIPOCTPAHCTBE

IlepneHquKyISIpHOCT TPAMOM M IUIOCKOCTH. llepnenaukyissp u HakiioHHas. Teopema o Tpex
NEPIEHIUKYJIApax. YIoldl MEXIy NpAMON M IUIOCKOCTBbIO. JIBYrpaHHBIM yroia. Yroia Mexny
IJIOCKOCTSMU. 1IepneHIuKyIapHOCTh ABYX IJIOCKOCTEH.

['eomerpuueckre npeoOpa3oBaHUS IMPOCTPAHCTBA: MapajlIeNbHBIH  MEPEHOC, CHUMMETpUs
OTHOCHUTEJIBHO IIOCKOCTH.

IIpakTHYecKkune 3aHATHA

No6. Pemienne 3amau o teme: «IlapaninenbHOCTh U IEPIEHIUKYISIPHOCT B IPOCTPAHCTBEY

Ne7. Pemienne 3anad 1o teme: «YTJbl U PaCCTOSIHUS B IPOCTPAHCTBE»

CamocrosiTelbHast paGoTa: BBINOJHCHNE TOMAIITHUX 3aJIJaHUH 110 pa3neny 3.

IIpumepHas TeMaTHKAa BHEAYAUTOPHOH CAMOCTOATEJIbHOM PadOThI:
[TapannensHoe  mpoekTUpoBaHue. [lnowads  opmocoHanbHOU

IPOCTPAHCTBEHHBIX (PUTYD.

npoexyuu.  V300paxkeHue

Pa3nen 4. KoopauHaThl H BEKTOPbI

26

Tema 4.1. MeTtox koopinHAT B
IIPOCTPAHCTBE

[IpsimoyronbHast (lekapToBa) cucTeMa KOOpJAWHAT B mpocTpaHcTBe. Dopmyra pacCTOSTHUS MEXIy
JBYMsI TOUKaMH. YPaBHEHMsI MpPSAMOW u niaockocmu. Vcnonb3oBaHME KOOPIMHAT INPU PELICHUU
MaTeMaTHYeCKUX M MPUKIAJHbIX 3a]a4.

Tema 4.2.Bextops! B
MIPOCTPAHCTBE

BexTopel. Monyns BekTopa. PaBeHCTBO BeKTOpOB. Cll0’K€HHE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha
ymcio. PasnoxkeHue BeKTOpa IO HampaBiIeHHUSM. YTOJd MEXIy AByMsl BekTopamu. I[Ipoexius
BeKTOpa Ha ock. Koopaunarte! Bektopa. CkansipHOe IPOU3BEIEHUE BEKTOPOB.

Kommnanapuele BekTOphl. PasnokeHue BekTopa 1O TpeM HEKOMIUIAHAPHBIM — BEKTOPAM.
Mcnonp30BaHnEe BEKTOPOB IPU PEIIEHUU MaTEMAaTUYECKUX U IPUKIIAHBIX 3a4a4.

IpakTnyeckune 3aHATHSA

No8.CocraBienue ypaBHEHUS MPSIMOit
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No9.JleiicTBUS HaJl BEKTOpaMHU B KOOpIMHATAX

Nel0.Pemenne npoctermmx 3aja4 B KOOpJAUHATAX

Nell.Pemrenue MareMaTuuecKuX U MPUKIIAIHBIX 33/1a4 C IIOMOIIBIO BEKTOPOB U KOOPJAUHAT

Nel2.KontponsHast padota Ne2

NN NN

CamocrosiTeibHAs padoTa: BHINOTHEHHE JOMAITHUX 3a/IaHuH 10 pa3aeny 4.
I[IpumepHasi TeMaTUKA BHEAYIUTOPHOI caMOCTOSITE/ILHOI paboThI:

BekTopHoe 3a/1aHue NPsAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE 10
PacuerHo-rpadudeckas pabota mo teme «YpaBHEHHE MIPSIMOID
Pa3nen 5. OcHOBBI TPUTOHOMETPHUH 36
Tema$5.1. Tpuronomerpuueckue | Paguannas mepa yria. BpamarensHoe nsuxenne. CUHYC, KOCUHYC, TAHT€HC U KOTaHT'€HC YuCJa. 5
(yHKIIMK 9MCIOBOTO apryMEHTa
Tema 5.2. OCHOBHbBIE TPUTOHOMETPUUECKHE TOXKJIECTBA, (GOopMYyIIbl MpuBeeHUs. CHHYC, KOCUHYC U TaHI'€HC
Tpuronomerpuyeckue CYMMBI M Pa3HOCTH JBYX yIJ10B. CHHYC M KOCHHYC IBOMHOTO yria. @opmynvl HOIOGUHHO20 Y2id. 4
dhopMyIibL IIpeobpazosanus cymmvl mpuecoHoMempuyeckux yHKyuili 8 npoussedenue u NPpou3eeoens 6
cymmy. Buipaosicenue mpueconomempuueckux @hyHkyuil uepes mauneeHc noi08UHHO20 apeyMeHma.
Tema 5.3. [Ipocreiiimme TPUTOHOMETPUYECKHE YpaBHEHHA. PeleHue TpUrOHOMETPUYECKUX YpPaBHEHUM.
TpHUroHOMeTpHYECKHe IIpocmetiwue mpuzonomempuueckue HepageHcmea. ApKCuHyc, apkKoCUHyc, GpKmaH2eHc yucid. 2
YpaBHEHUS
[IpakTuyeckue 3aHATHA Nel3. 3aBuCHMOCTH MEXy CHHYCOM, KOCHHYCOM M TAHT€HCOM OJHOTO U TOTO K€ yIJia 2
Nel4. TIpeoOpa3zoBaHus MPOCTEUIINX TPUTOHOMETPHUUECKUX BhIPAKEHUIH. 2
Nel5. IIpeobpazoBaHust CyMMBbl TPUTOHOMETPUUYECKUX (DYHKIMI B IPOU3BEACHUE U IPOU3BEACHUS 2
B CYMMY.
Nel6. Pemienne mpocTedInX TPUrOHOMETPUUECKUX YPABHEHUM 2
Nel7. Pemienne TpUroHOMETPUYECKUX YPAaBHEHUN 2
Nel8. Pemienne npocTedmx TpUroHOMETPUYECKUX HEPABEHCTB 2
Nel19. Kontposnbaas pabota Ne3 2
CamocrosTenbHas paboTa: BHIIIOTHEHNE TOMALTHUX 3a/IaHUi 110 pa3aeny S.
[IpumepHas TemaTHKa BHEAYTUTOPHOM CAMOCTOSITEIHHOM paOOTHI: 14

I'paduueckoe penieHne ypaBHEHUH 1 HEPABEHCTB;
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Pemienne TpuronoMeTpuueckux ypaBHeHui Buga asinx + bcosx = ¢, rae ¢ # 0.

Pa3nes 6. @ynknum, uxX cBoiicTBa M rpauKu 32

Tema 6.1 YucnoBast pynkius. | @ynkuuu. OOnacTh oOnpefeNeHUss W MHOXKECTBO 3HA4YEHUH; Tpaduk (QYHKUIUHU, MOCTPOCHUE

Crioco6bl 3a1anust QYHKIHH, rpadukoB QyHKIMIA, 3aJaHHBIX PA3TUYHBIMU CIIOCOOAMHU.

CBOMCTBA CpoiicTBa (h)yHKIMHM: MOHOTOHHOCTH, YETHOCTh, HEUETHOCTb, OTPAHWUYCHHOCTbH, MEPUOJUYHOCTH.
[TpoMexyTkn BO3pacTaHusi W yObIBaHMs, HauOoOIblee M HAUMEHbIIEe 3HAYEHHUSA, TOUKH
skcTpemyMma. ['padpuueckas wunTepnperanus. [Ipumepsl (QyHKIMOHANBHBIX 3aBHCHMOCTEH B 2
pealbHBIX MPOLIECccaxX U SBICHUSIX.

Oo6patubie GyHKIMU. Ob6aacms onpedenenus u obracms 3Havenuti oopamuoi @yuxkyuu. I'paduk
oOpaTHON (YHKIUH.
Apudmerndeckue onepanuu Hal GyHKIusAMU. CrnoxHast QyHKIHUS (KOMIO3UIIHS).

Tema 6.2 Ilpenen GyHakum. ITocnenoBarenbHocTd. CIOCOOBI 3aaHUsI U CBOMCTBA YMCIIOBLIX IIOCIEN0BATENLHOCTEN. [lonamue

OCHOBHBIE CBOMCTBA 0o npedene nocneoosamenvhocmu. Cywecmeoganue npeoena MOHOMOHHOU O2PAHUYEHHOU

TP ENOB. nociedosamenvrocmy.  CyMMUpOBaHHME — ToclefoBaTenbHOCTel. beckoHeuHo — yObIBaromas
TreOMETPUYECKas IIPOTPECCHUS U €€ CyMMaA.
llonamue o Henpepvienocmu @yuxkyuu. IlonstTe o mnpenene ¢yHkuu B Touke. [loBeneHue 4
byakumii Ha OeckoHEUHOCTH. [lomsmue npedena @Qyukyuu 6 OeckoHeyHocmu. Acumnmomol
epagpuxa @ynxyuu. CpasHenue 6eCKOHEUHO MANbIX U OeckoHeyHo Oonvuiux. HempepbIBHOCTH
byakuun. Ceoticmea nenpepulsHvix (hynkyuii. Teopema Betiepwmpacca.

Tema 6.3 IIponsBogHas IIpousBonnas. Ilonatue o mpous3BoAHON (DYHKIMH, €€ FeOMETpUUYECKUNH U (PU3HMUECKUI CMBICII.
[TpousBogHasi creneHHOW (QYHKIMM C HATypalbHBIM TOKa3aTelieM. YpaBHEHHE KacaTelbHOW K 6
rpaduky GyHkun. [Tpon3BoHBIE CYMMBI, pa3HOCTH, IPOU3BEACHHS, YACTHOTO.

IIpakTHyeckue 3aHATHS Ne20.Brruncnenue npenenos. Buasl HeonpeaeneHHOCTEN U cIOCOOBI UX PaCKPBITHS 2
No21.Bpruncnenne nporu3BOJHON ¢ TOMOIIBIO ONPEIECTECHUS 2
Ne22 . TIpumenenue npasui 1udepeHIpoBaHus 2
Ne23. KontponbHas pabora N4 2
CamocrosiTesibHAsi padoTa: BINOJHEHUE JOMAIIHUX 33JIaHUi IO pa3aeny 6. 12

IIpumepHasi TeMaTHKAa BHEAYAMTOPHOI CAMOCTOSITE/ILHOM PadoThI
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CDyHKLﬂ/lM ((0p06H€l}1 yacmos ducaa) y= {X} u «yenas 4acmos ducaa» y= [X]
3ameuartenbHbIC TIpeielibl. JJ0Ka3aTebCTBO MEPBOTO 3aMeUaTeIbHOrO pe/iea.

Heonpenenennoctu [oo - o], [1*].

[Tonsitre muddepeHnmana u ero NPHIoKECHUs

Pasznen 7. CreneHHble, NoKa3aTeJbHbIE, Jorapu@MuyecKue 1 TPUTOHOMeTPUYecKHe (PYHKINH 43

Tema 7.1. Crenennas ¢pynkuus | CrenenHass ¢yHKuusi, ee cBoiictBa W rpaduk. BzaumHo oOpatHbie ¢yHKIMU. PaBHOCHIBHBIE
YPaBHEHHUs U HepaBeHCTBA. ppannoHanbHble ypaBHEHUS U HEpaBeHCTBa. [Ipon3BoaHas cTeneHHON 4
byHKIHH.

Tema 7.2. Iloka3zaTenbHas [Toka3zarenbHas ¢yHKuus, ee cBoiictBa M rpaduk. IlokasarenbHble ypaBHEHHMsS M HEpPaBEHCTBA. 6

byHKLMsA CucTeMbl IOKa3aTeNIbHBIX YpaBHEHUH U HepaBeHCTB. [Ipon3BogHas moka3zaTeabHONU (GYHKLUY.

Tema 7.3. Jlorapupmuueckass | Jlorapupmuueckas ¢QyHkuus, ee cBoiictBa u rpadux. Jlorapudpmuueckue ypaBHEHHUS U 6

byHKIUSA HepaBeHcTBa. [IponsBoaHas norapupmudeckoin QyHKIUY.

Tema 7.4. OO6nactp ompeneneHUid M MHOXKECTBO 3HAYEHHUH TPUTOHOMETpUYECKUX (YHKUuH. YeTHOCTs,

TpUroHOMETPHYECKHE HEYETHOCTh, MEPUOJMYHOCTh TPUIOHOMETpHYECKMX (yHKIMA. CoiicTBa ¢Qynkumi Y = €0S*)

yHkunn Y =SINXy yy rpadukn. Ceoiicta pyuxunn ¥ =~ € X y eé rpadux.
Obpamusie mpueconomempuyeckue yHKYuu. 6
[IpeoOpazoBanus rpadukos. [lapamienbHbIil IEPEHOC, CAMMETPHUSI OTHOCUTEIBFHO OCEH KOOPIUHAT
U CHUMMETpUsS OTHOCHUTEIbHO Hayajla KOOpAUHAT, CHUMMETPHsSl OTHOCHTEIBHO MpsAMON Yy = X,
pacTsDKEeHUE U C)KaTUe BAOJIb OCel KOOpAMHAT.
[Tpon3BOHBIE TPUTOHOMETPUUYECKUX (PYHKIIUH.

IIpakTnyeckune 3aHATHA Ne24 Pemienne uppanoHaabHbIX YpaBHEHUM 2
Ne25. Pemenue nokasaTenbHbIX ypaBHEHUH U I10KA3aTEIbHBIX HEPABEHCTB 2
Ne26. Pemienue norapupmMudeckiux ypaBHEHUH U TOrapu(pMUUECKHX HEPABEHCTB 2
No27.IToctpoenue rpadgukoB CTCTICHHBIX, MOKa3aTeJIbHBIX, Jorapu(MUIECKUX u 5
TPUTOHOMETPUUYECKUX (QYHKLUH.
Ne28.KontponsHast pabota Ne5 2
CamocrosiTeibHast padoTa: BHIIIOJHEHNE JOMAIIHUX 3alaHuM 10 pa3aeny 7. 11
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IIpumepHasi TeMaTHKAa BHeayAUTOPHOI CaMOCTOSATEJIbHOI padoThI:

Pewenue ypasnenuii cmenenu eviute 2 cneyuanvHuvix 6udos. Teopema Buema, meopema besy.
Ilpusooumvie u Henpusooumvle mHozounenvl. Ocnosnas meopema anceopvl. Cummempuueckue
MHO204Nenbl. Llenouucnennvle u yeno3HauHvle MHO2OYIEHb.

CrnosxeHne TapMOHUYECKUX KOJIeOaHuUI;

['padmyeckoe pemieHne ypaBHEHUN 1 HEPABEHCTB;

[Toctpoenue rpadukoB QYHKITUH C ITOMOIIBIO TPEOOPa30OBAHUN

Pazngen 8. MHororpanHHuKu 26
Tewma 8.1.1Ipu3ma [lonsitue MHOTOTpanHuKa. BepiuHael, pedpa, TpaHu MHOTOTpaHHUKA. Pazeepmka. Muozozpanmsvie
yenvl. Boinyknvie mnocoepannuku. Teopema Diinepa. 6
[Tpusma. [Ipsmas u Hakronnas npusma. [lpasunbnas npusma. [apamnenenunen. Ky6. Cummerpuun
B KyOe, B napajuienenunene, B npusme. CeueHus Kyoa, Mpru3Msbl
Tewma 8.2.Ilupamuna [Mupamuna. IlpaBunbHast nupamuna. Yceuwewnas nupamuoda. Tetparnp. Buowvl mempas’opos.
Opmoyenmpuyeckuii. ~ mempas’dp,  KAPKACHIL — mempal’op,  PAGHOSPAHHBIL  Mempa’op.
Lpsamoyeonvruiti mempasop. Meouansr u oumeouanst mempas’opa. JJocmpaueanue mempa’opa 00 6
napannenrenuneda. Cummempuu 6 nupamuode. Ilupamunpl ¢ paBHOHAKIOHEHHBIMH pedpaMu U
rpaHs MM, HX OCHOBHBIE CBOICTBA. Ceuenust nupamuasl. [lnmomamu  moBepxHOCTEH
MHOTOT'PaHHUKOB.
IIpakTuyeckune 3aHATHA No29.Pemenne 3a1a4 Ha HAXOXKIECHUE PJIEMEHTOB TPU3MbI U IOCTPOCHHS CEUEHU M. 2
Ne3(0Pemrenne 3a1a4 Ha HAXOXKJICHUS JIEMEHTOB MUPAMUBI K TIOCTPOCHUS CEYEHUM. 2
CamocrosiTe/ibHasi padoTa: BHIMOJHEHNE JOMAIIHUX 33JIaHUAN IO pa3aeny 8.
IIpumepHasi TeMaTUKA BHEAYIUTOPHOI caMOCTOSITE/ILHOI padoThI: 10
[IpencraBienne o MpaBUIBLHBIX MHOTOTPAHHUKAX (TETPadap, KyO, OKTadap, TOACKAdIP U UKOCAIP).
[IpaBunbHBIE W TOTYNPABHIIBHBIC MHOTOTPAHHUKHI
Pa3nes 9.Tesia 1 moBepxXHOCTH BpalleHUA 17
Tema 9.1.1{ununap [Tonstue munuHApa. OCHOBaHUE, BHICOTA, OOKOBAs MMOBEPXHOCTH, 00pa3yrolas, paBepTka. Ocesbie 2
Ce4eHUs U CeYeHUsl napaiesibHble OCHOBAHUIO.
Tema 9.2. Konyc [Tonstue konyca. OcCHOBaHUE, BHICOTA, OOKOBAsi TOBEPXHOCTh, 0Opasyromas, pa3Beptka. Ocesvie
ceveHus U cedenus napaiieivhvle OCHO8aHUI0. JNnunc, 2unepooia, napabdoia Kaxk cedenus KoHyca. 2

Yceuennwiii KOHYC. l[uﬂuudpuqecme U KOHU4YeCKUue noeepxHocmu
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Tema 9.3. lllap u chepa

Cdepa u map. Ypasaenue chepsl. Bzanmuoe pacnonioxxenue chepsl U Iiockoctu. Kacamenvhas
naockocms K cghepe. Ilnomans cheps.
Copepa, snucannas 6 MHO202PAHHUK, chepa, ONUCAHHASL OKOJIO MHO20ZPAHHUKA.

[MpakTnyeckune 3aHATHSA

Ne31.Pemienue 3a1au Ha HAXOXK/JIEHUE AIIEMEHTOB LIMJIMH]IpA U KOHYCa

Ne32.Pemienue 3a/1a4 Ha HAXOKACHUE 3JIEMEHTOB Iapa U cepsl

Ne33.KontposbHas pabota Ne6

CamocrosiTesibHasi padoTa: BBINOJHEHUE JOMAILIHUX 33JIaHUM 110 pa3aeny 9.
IIpumepHas TeMaTHKA BHEAYIMTOPHOI CaMOCTOATE/IbHOI padoThI:
Kounueckue ceueHus u ux IMPUMCHCHUC B TCXHUKC

Paznen 10. IuddepenunanbHoe 1 MHTErpajbHOE HCUMCICHUS
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Tewma 10.1.
Huddepennnanbuoe
HCUYHUCIICHUE U €TO
IMIPHUIIOKCHUSA

[TpuMeHeHre TPOU3BOJHON K HCCIICAOBAaHUIO (DYHKIMA U MOCTpOeHHIO rpadukoB. [IpoussooHvie
00pamHol yHKYUU U KOMROZUYUU PYHKYUU.
[TprMepsI UCITOJIB30BAHUS TTPOU3BOTHON JUTSI HAXOXKACHUS HAMTYUIIETO PEIICHUS B TIPUKIIATHBIX

3ajauax. Bropas npousBoHas, ee reoMeTpudecKuil U pusndeckuii cMbici. Haxoxxnenne ckopocTu
JUTSL TIpoliecca, 3aJlaHHoro (hopmysoit u rpaduxom.

Tema 10.2. UHTerpansHoe
UCYHCIIEHUE U €r0
IIPUIIOKEHUS

[TepBooOpaznas u uaTerpai. HeonmpeneneHnnslit uHTErpa, ero cBoiicTBa. Tabmuiia MHTErpaioB.
[TpuMeHeHne onpeaeIeHHOro HHTerpaia Juisi HaXOKICHH IUIOIAA KPUBOJIMHEUHON TpaneuHy.
®opmyna Hetorona—IJleitonuua. [Ipumepsl npumMeHeHns nHTerpaia B pU3uKe U TeOMETPUH.
ITpocreiimue nuddepennnanbaple ypaBHEHHUS.

IIpakTHYeckue 3aHATHA

Ne34.UccnenoBanue GpyHKIMM U ocTpoeHue ee rpaduka. HaxoxaeHne HanOObIIEro u
HaMMEHBIIET0 3HaYeHUH QyHKINH

Ne35.Haxox1eHue Heolpe1elIeHHOT 0 UHTETpalla

No36.Bpruncnenue onpeaeseHHoro nHTerpana

No37 IlpuMeHneHne UHTerpalia Juisi BBIUMCICHUS TJI01a el

NINIDN DN

CamocrosiTesibHAas padoTa: BBIIIOJHEHUE JOMAIHUX 3a/laHui 1o paszaeny 10.
IIpumepHasi TeMaTHKAa BHEAYAUTOPHOI CAaMOCTOSATEJIbHOI PadoThI
PacuerHo-Tpaduueckas padbota o reme «MccnenoBanue GyHKIMU U IOCTPOCHUE rpaduKar
PacuetHo-Tpaduueckas padbota o reme «lIpumMeHeHne HHTErpaia

Pa3nes 11. U3MepeHusi B reoMeTpuu

20
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Tema 11.1.Ilonarue o6bema. O0nem u ero usmepenue. HTerpanbHas popMyna oobema. 1
Tema 11.2 O6veM u miomanp | Dopmynel 0o6beMa Kyda, HPSIMOYTOJBHOTO IMapajuieNienuIieia, MpU3Mbl, TUIUHApA. Dopmysb
MIOBEPXHOCTH  HpPU3MBl U | IUIOLIAJU NOBEPXHOCTEH. 2
WIMH]pA
Tema 11.3 O6bem u miomans | Dopmynsl 00beMa MUPaAMUABI U KOHYca. DOPMYITBI TUIOMIAIU TTOBEPXHOCTEH.
MOBEPXHOCTH MNUPAMUIBl U 2
KOHyca
Tema 11.4. O0bem mapa u | Dopmynsl o0beMa mapa u miomaan chepsl. 1
ionaab chepsl [Tono6ue Ten. OTHOLIEHUS IOIMIAEH MOBEPXHOCTEH U 00BEMOB MOAOOHBIX TEIl.
IIpakTHYeckne 3aHATHS Ne38.Berunciienne o0beMa ¥ IUIOMAACH MOBEPXHOCTEH TPU3MBI U IIMIIMHIPA 2
No39.Brruncienue o0beMa U II0MaAeii MOBEPXHOCTEH MUPAMHIBI U KOHYCA 2
Ne4(0.Bpruncienne o0bemMa U IIJIOLIAAN TOBEPXHOCTH IIapa 2
CamocrosiTeibHAas padoTa: BHIIIOJHEHHE JOMAIIHUX 3a/laHui 1o pasaeny 11.
I[IpumepHas TeMaTHKAa BHeAyAUTOPHOI CAaMOCTOSATEJIbHOI padoThI:
O0wem Tena, oOpa3oBaHHOIO BpalieHHeM BOKpyr ocu OX, BOkpyr ocu Oy KpUBOJIMHEHHOU
TpareIuy, 8
[Inonjanp MOBEPXHOCTH BpalLlEHUS
Inowaow cghepuueckoeo nosca. Obvem waposozo cnos. llpumenenue o6veMos npu peuteHuu
3a0auy.
Pa3nesn 12. KomMOMHATOPHKA, CTATHCTHKA M TEOPHS BEPOSAITHOCTEH 22
Tema 12.1 DnemeHThI OcHOBHBIE TOHATUS KOMOMHATOPUKM. 3aJaud Ha IMOJACYET YHcia pa3MELIeHHUH, MepecTaHOBOK,
KOMOMHATOPHKH couetannii. Pemenne 3amau Ha mepebop BapuanToB. Dopmyna OmHoma HeroTona. CBoiicTBa 4
O6uHoMHaIbHBIX K03 duuuenToB. Tpeyronsuuk [ackans.
Tema 12.2 DnemenTtsl Teopun | CoObITHE, BEPOATHOCTh COOBITHS, CIIO)KEHHME M YMHOXKEHHE BeposTHocTed. lcmonb3oBaHue
BEPOATHOCTEH GopMynbl CIOXKEHHUS BEpoOATHOCTEH, auarpamm OJiiepa, JepeBa BEpOSTHOCTEH, (HOpMyIIbI
beprymn.
Bepoamuocmnoe npocmpancmeo. Axkcuomvl meopuu 8eposimHocmel. 4

VYcnoBHas BepoATHOCTh. [IpaBmiio yMHOKE€HHSI BEpOSATHOCTEH. Dopmylia MOJHOW BEPOSTHOCTH.
®opmyia baiieca.
Ilonamue o Hesagucumocmu cobvimuii. Jluckpemuas CAy4auHas 6elUdUHd, 3AKOH ee
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pacnpeodenenus. Hucnogvle xapaxmepucmuxku OUCKPEMHOU CAVy4auHol eenuduHvl. Ilonamue o
3aKOHe OONbLUIUX YUCEelL.

Tema 12.3 DneMeHTBI
MaTeMaTHYECKON CTaTUCTUKU

[IpencraBiaenue qaHHBIX (TAaOIHIBI, AUATPAMMBI, TPAPUKH), 2eHePalbHAsL COBOKYNHOCb, 8b100PKA,
cpedHee apupmemuueckoe, meouana. [lonamue o 3a0auvax mamemamuyeckou cmamucmuKu.
Pewenue npaxmuyeckux 3a0ay c npumerenuem 8epoamHOCMHbIX MEMo008

IIpakTH4yecKkue 3aHATHUSA

No41.Pemienue 3a1a4 Ha MOICUET YKCIIa PA3MEILICHUM, COUETaHH, TIEPECTaHOBOK

Ned?2.Oneparun Hag coObiTusiMu. OripeieieHue BEpOITHOCTH COOBITHS

Ne43 Haxox/1eHHe YUCIOBBIX XapAKTEPUCTUK TUCKPETHOU CIy4aiHON BETUYMHBI

N944.HOCTpOGHI/Ie IMOJIMI'OHA YaCTOT U T'MCTOI'PaMMBI 11O IdHHBIM PACIIPCACICHUAM

NINIDNIDN

CamocrosiTesibHasi padoTa: BRINOJHEHUE JOMAILIHUX 33JIaHUi 110 pa3zaeny 12.
IIpumepHas TeMaTHKAa BHEAYIMTOPHOI CaMOCTOATE/IbHOI padoThI:
Cxembl bepHyIu MOBTOPHBIX UCTIHITAHUN

Bcero

309
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V. MHOOPMANIMOHHOE OBECITEHEHUE YYEBHOI'O ITPEJIMETA,
KYPCA

OcHoBHas yueOHas1 JIUTEPaTypa

1. AnreOpa u Hauaia mMaTemMaTudeckoro anamusa. 10-11 kimaccel : ydeOHUK
ISt 001Ie00pa3oBaTeNbHbIX opranm3aruii [['pud Mwunobpraykum PD] / [IL. A.
AnumoB u 11p.]. - 6-¢ u3a. - Mocksa : [Ipocsemienue, 2019. - 463 c. : puc., Tadm. -
(Matemaruka) (ba3oBblii 1 yriyOJIeHHBIM YPOBEHB). - TEKCT HEMOCPEACTBEHHBIN.

2. bammmaxoB, Mapk MBanoBuu. MaTtemaTuka : y4eOHHUK [[JIs1 CpEIHETO
npodeccuonansHoro oo6pazoanusi] / M. U. bammakoB. - 6-e u3n., crep. . -
MockBa : Akaaemus, 2019. - 252, [1] c. : puc., Tabn. - (IIpodeccuonansuoe

oOpa3zoBaHue) (ObmeoOpazoBaTeIbHbIE JTUCIUTLIAHBI). - Tekct
HEIOCPEACTBEHHBIN.
3. bammakoB, Mapk HMBanoBuu. Martematuka. 3amayauk  : [ydeOHOE

nocobue s cpeaHero nmpodeccuonaabHoro odpazopanus] / M. U. bamMakos. -
5-¢ m3xd., crep. - MockBa : Axamemwms, 2018. - 413, [1] c. : puc., Tabm. -
(ITpodeccuonansuoe obpazoBanue) (OOmEoOpa3oBaTeIbHbIE TUCHUILIMHBI) ). -
TekcT HEnOCPEeNCTBEHHBIN

JlonosiHuTe IbHASI YUeOHAasl JJUTepaTypa

1. BoromonoB, Hukonaii BacunseBuu. MaTtemaTuka : y4eOHUK JJIsi CPETHETO
npodeccuonanbHoro oopazosanus [['pudp YMO] / H. B. boromonos, II. M.
CamoitsieHko. - 5-e¢ uzg., nepepad. u mom. - Mocksa : FOpaiit, 2015. - 395, [1] c. :
ni., Tabn. - (Ilpodeccuonanpuoe obpazoanue). — TekcT HEMOCPEICTBEHHBIN.

2. Jlucuukun, Buktop TumodeeBnu. Martematuka : y4eb. mocobue st
cpea. mpod. oopazoBanus [['pud I'oc. komuter CCCP no Hap. oOpa3zoBanuto] / B.
T. JIucuukuu, U. JI. ConoBeiuuk. - Mocksa : Bricmias mikojna, 1991, - 480 c. :
WIL).

3. Hanas, Anexcanap ApceHoBrud. MaTtemaTtnka : y9eOHHUK JJISi CPEIHETrO
npodeccuonansuoro oopazoanus [['pud Munoopnayku PD] / A. A. JanasH. - 3-
€ u3A., ucnp. u gomn. - Mocksa : @opym : UHOPA-M, 2014. - 543 c. : un. -
(ITpodeccuonansuoe  obpazoBanue). - ISBN 978-5-91134-460-3. - Texkcr
HETIOCPEICTBEHHBIN.

4. Tlexnenkuii, Uropes mutpueBud. MartemaTuka : y4eOHHMK ISl CpEl.
npod. obpazoBanus [['pud MunobpazoBanus PD] / WU. JI. Tlexnenkuii. - M. :
MactepctBo, 2001. - TekcT HEMOCPEACTBEHHBIM.
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HNHuTepHer pecypcsl
o ®enepanbhblii mopran «Poccuiickoe odpazoBanue» WWW.edu.ru

Poccuiickuii 061eo0pa3oBaTeNbHbIiA mopTam WWW.school.edu.ru

[Topran nudopmannonHon nmoaaepxku EI'D www.ege.edu.ru

EctecTBeHHOHAY4YHBIN 00pa30BaTEIIbHBIN TopTaa WWW.en.edu.ru

[Topran  «MHpOpMAIIMOHHO-KOMMYHHUKAIIMOHHBIE  TEXHOJOTUH B

obpazoBanum» WWW.ict.edu.ru

o Poccwuiickuii moprain oTkpsiToro oopasoanus WWW.openet.edu.ru

° d)ez[epam,HLH?I LCHTP QJICKTPOHHBIX 06p330BaTeJII>HI)IX pPECypCoOB

http://fcior.edu.ru
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