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1. IMACHOPT ITPOI'PAMMGBI YUEEHOU JTUCIIATIIVHEI

1.1 Ob6nactp npuMeHeHHs paboyell mporpamMMbl

Pabouas nmporpamMma o61ieo0pa3zoBaTeIbHON yueOHOM TUCIUILTMHBI «Maremaruka: aaredpa u
Hayaja MaTeMaTUYeCKOTO aHalin3a; TNeOMETpHUs» IMpeAHa3HaueHa Jid W3Y4YeHHs] MaTeMaTUKU B
npodeccnoHaBbHBIX 00pa3oBarenbHbIX opraHu3anusax CIIO, peanu3yrommx o0pa30BaTEILHYIO
IporpaMMy CpelHero o0Imero o0pa3oBaHMs B Ipeleiax OCBOCHUS OCHOBHOH MpodecCHOHANTbHOM
obpazoBarenbHor mporpamMmbl CITO (OITOIT CITO) Ha 6a3e 0CHOBHOrO OOIIEro 0O0pa3oBaHUs MPH
MOJrOTOBKE KBAIM(UIIMPOBAHHBIX Pab0UUX, CIYXKAIIUX U CIIEUAINCTOB CPETHETO 3BEHA.

1.2 Mecro y4eOHOM JAUCHUIUIMHBI B  CTPYKType OCHOBHOH  NpO(ecCHOHANBHOM
oOpa3oBaTenbHONW mporpaMmbl: ydeOHas gucuuiuinHa «MaremaTtuka: anrebpa W Hadaia
MaTeMaTHUYeCKOIo; aHalu3a» BXOJUT B COCTaB 00I1e00pa3oBaTeNbHBIX Y4YeOHBIX JAUCLUUILIINH
dbopMupyeMbIX U3 00s3aTeNbHBIX MpeaMeTHbIX obnacteit @I'OC cpeanero olmiero oOpa3oBaHuUS,
mis cienrainsHocTed CIIO.

1.3 Ienw u 3a1a4uM TUCIUTUTHHEI, TPEOOBAHUS K Pe3yIbTaTaM OCBOCHHS TUCIUTUINHBI.

[Iporpamma opueHTHpOBaHA HA TOCTHIKECHUE CIEAYIOIINX LIEIeH:

- OBJIQ/ICHUE CUCTEMON MaTeMaTHUYECKUX MOHSATUH, 3aKOHOB U METOJIOB, U3y4aeMbIX B
mpeJienax OCHOBHOM 00pa3oBaTeIbHON IPOrpaMMBbI CpeIHEro o0Iiero o0pa3oBaHus, yCTaHOBICHHE
JIOTUYECKOM CBSI3U MEXIY HUMHY;

- OCO3HaHUE U OOBSICHEHUE POJIM MATEMATHUKU B OMTUCAHUU M UCCIICAOBAHUH MTPOIIECCOB H
SBIICHUH; TIPEJCTABICHUE O MAaTEMaTHUYECKOM MOJICTUPOBAHUH U €T0 BOZMOXKHOCTSIX;

- OBIIQ/ICHHE MAaTEeMaTHYECKON TEPMUHOJIOTHEH M CUMBOJIMKOM, HAYallbHBIMH MTOHSATHUSIMHI
JIOTUKU U TMPUHIIMTIAMH MaTeMaTHYEeCKOTO JOKa3aTeIbCTBA; CAMOCTOATEIBLHOTO MPOBEICHUS
JIOKa3aTeIbHBIX PACCYXKICHUH B XO/I€ PEIICHHS 3a/1a4;

- BBINIOJIHEHUE TOYHBIX M MMPUOJIMKCHHBIX BEIYHCIICHUE U TIPEOOpa30BaHUI BRIPAKCHHUIA,
pellieHre ypaBHEHUI 1 HEPaBEHCTB; PEIIeHHE TEKCTOBBIX 3a]1a4; UCCIIeI0BaHNe (PYHKIINMH,
MOCTPOCHUE UX IPa(PUKOB; OIEHKA BEPOATHOCTH HACTYIIJICHUS COOBITUI B MPOCTEUIIINX CUTYALIUSX;

- m300pakeHre TUIOCKUX M MTPOCTPAHCTBEHHBIX TEOMETPUUYSCKUX PUTYP , UX KOMOMHAIINN;
YTCHHE TCOMETPHUSCKUX YESPTEIKEH; ONMMcanre 1 000CHOBAHUE CBOMCTB (PUTYP M OTHOIICHUH MEXIY
HUMU;

- CMOCOOHOCTH MPUMEHSITH MPUOOPETEHHBIE 3HAHMS U YMEHHUS [Tl PEIICHUS 3a]1a4, B TOM
qrclie 3a7a4 MPaKTHUeCKOTro XapakTepa U 3a/1a4 U3 CMEXHBIX Y4eOHBIX MPEIMETOB.

3amaun guCHUIIMHBL «MaTtemaTuka: anrebpa W Havajla MaTeMaTHYeCKOro aHaju3a,
TEOMETPUSY.

—  CHUCTeMaTH3allis CBEJIEHUH O YMClIax; U3yuYeHUE HOBBIX BUIOB YHCIOBBIX BBIPAKEHUH H

(I)OpMYJ'I; COBCPHICHCTBOBAHUC NMPAKTUYCCKUX HABBIKOB U BBIYUCIUTEIBHOMN KYJIbTYpPbI, paCIUPCHUC
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U COBEpIICHCTBOBAaHWE alredpanveckoro ammapara, c)OPMHUPOBAHHOTO B OCHOBHOH IIIKOJE, €ro
IIPUMEHEHHNE K PEHICHUI0 MATEMATHYECKUX U HEMATEMAaTHYECKUX 3a/a4;

— paclMpeHue W cucTeMaTu3alus OOIIMX CBeAeHHH o (GYHKIUAX, IMOMOJHEHHE Kiacca
M3y4aeMbIX (YHKIHMHA, WJUTFOCTPAIUs MIUPOTHI MPUMEHEHHS] (QYHKIUN I OMUCAHUS U U3YYCHUS
peaNbHBIX 3aBUCUMOCTEM;

— H3y4yeHHUE CBOICTB Tel B MPOCTPAHCTBE, (HOPMUPOBAHHE YMEHHUS MPUMEHSTH MOTYYCHHbBIE
3HAHUS JJI PELICHUS TPAKTUYECKUX 3a]1a4;

— pa3BUTHE TMPEICTABICHUHA O BEPOATHOCTHO-CTATUCTUYECKHX 3aKOHOMEPHOCTSAX B
OKPY’>KaIOIlIeM MHpPE, COBEPUICHCTBOBAHME WHTEUICKTYaJbHBIX M PEUEBBIX YMEHHUM IyTeM
oboraiieHus: MaTeMaTUYECKOTO S13bIKa, Pa3BUTHUS JJOTUYECKOT'O MBIIIICHHUS;

— 3HAKOMCTBO C OCHOBHBIMH UJESIMU U METOJIAMH MATEMaTU4YECKOT0 aHAJIN3a.

OcBoenue cojepxaHusi ydeOHOM aucuUIUIMHBI «MaTtemartuka: anrebpa M Haudana
MaTEeMaTUYECKOI0; aHAJIN3ay 00ECTICUNBAET JOCTHKEHUE CICAYIONIUX PEe3yIbTaTOB

JTUYHOCTHBIX

- cOpMHUPOBAHHOCTh MPEJICTAaBICHUM O MaTeMaTHKe KaK YHHBEPCaJIbHOM SI3bIKE HAYyKH,
CpEICTBE MOJICIMPOBAHMS SIBJICHUI U IIPOLIECCOB, UAEAX U METOJAaX MaTEMaTUKU;

- IOHMMaHUEe  3HAaYMMOCTM  MaTE€MaTUKU Ui  HAay4HO-TEXHHYECKOro  Iporpecca,
c(OpPMUPOBAHHOCTh OTHOIICHUS K MaTEMAaTHKE KaK K YacTH OOIICUYEIIOBEYCCKOW KYJIbTYPHI depes
3HAKOMCTBO C UCTOPUEN PAa3BUTHS MATEMATUKH, 3BOJIFOLMEN MAaTEMATUYECKUX HJICH;

- Pa3BUTHE JIOTMYECKOTO MBIIIJICHHS, TPOCTPAHCTBEHHOTO BOOOPaKEHUS, aIrOPUTMHUECKOMN
KYJIbTYpPbI, KpUTUYHOCTH MBIIIJICHHS] HA YPOBHE, HEOOXOIUMOM Uit Oyaylied mpodeccnoHambHOM
NesTeTbHOCTH, JIJIsl TPOIOJDKEHUS 00pa30BaHusI U caMOO0pa30BaHuUs;

- OBJIaJICHUE MATEMATHYECKUMHU 3HAHUSMHU M YMEHHUSIMHU, HEOOXOIUMBIMH B TOBCEIHEBHOM
KU3HH, JUISI  OCBOCHHS  CMEXKHBIX  ©CTECTBEHHO-HAYYHBIX  JUCHUIUIMH U JAUCIHUIUIUH
po(hecCHOHANBFHOTO IUKIIA, JUIS MOTYYeHHUsS 00pa30BaHus B 00JIACTSIX, HE TPEOYIOIMIUX YrITyOIeHHOM
MaTeMaTU4YeCKOW MOATOTOBKH;

- TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHMIO, B TOM 4YHCJIE CamMoOOpa3oBaHUIO, Ha
MPOTSHKEHUH BCEH JKM3HH; CO3HATEIIPHOE OTHOIIEHNE K HEMPEPHIBHOMY 00Pa30BAHHIO KaK YCIOBHIO
yCTenHoi npodeccuoHaIbHON 1 00IIeCTBEHHOM e TENbHOCTH;

- TOTOBHOCTh M CIOCOOHOCTh K CAaMOCTOSITENIHOM TBOPUYECKOHM M  OTBETCTBEHHOM
JeATEIbHOCTH;

- TOTOBHOCTh K KOJUIGKTUBHOW paboTe, COTPYIHHYECTBY CO CBEpPCTHHKaMH B o0pa-
30BaTENIbHOM, OOIIECTBEHHO MOJIE3HOM, y4eOHO-MCCIIeNOBATEIbCKON, MPOSKTHOW M JIPYTUX BHIIAX

ACATCIIBHOCTH,



- OTHOIIEHUE K MPO(ECCHOHATBHON NEATENbHOCTH KaK BO3MOYKHOCTH YYacTUSl B PELICHHU
JMYHBIX, OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOICHAIMOHATBHBIX MPOOIIEM;

MeTanpeIMETHBIX:

- YMEHHE CaMOCTOSATEIBHO ONpPENeNATh e JEATEIbHOCTH M COCTaBIATH  IUIAHBI
NEeSITeIbHOCTH; CAaMOCTOSITENIbHO OCYILECTBIISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH JAESATEIHHOCTD;
UCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI JUISL JTIOCTHIKEHHS IOCTABJICHHBIX IIENieH M peanu3aniu
IUTAHOB JISITEIBHOCTH; BEIOMPATH YCIICIIHBIE CTPATETHH B PA3IMYHBIX CUTYaLUsX;

- yMEHHE TPOAYKTHBHO OOWIaThCS M B3aUMOJECHCTBOBATH B IPOIECCE COBMECTHOM
JeSITEIbHOCTH, YYUTBHIBATh MO3UIUH APYIHX YYaCTHHKOB AEATENbHOCTH, 3(P(EKTUBHO pa3peliaTh
KOH(JINKTHI;

- BIaJCHUE HaBBIKAMM II03HABATEIbHOH, Yy4eOHO-MCCIEIOBATENBCKOH UM  IPOEKTHOMN
JIeATeIbHOCTH, HaBBIKAMH pa3pelieHus npo0sieM; CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIEHOMY
MOWCKY METOJIOB PEIICHHS MTPAKTUYECKHX 3a/1a4, TPUMEHEHHIO PA3JINYHBIX METO/IOB ITO3HAHMS,

- TOTOBHOCTh U CIIOCOOHOCTH K CaMOCTOSATENbHON HMH(OPMAIMOHHO-TI03HABATEILHON
NEeSITeIbHOCTH, BKJIIOYAash yMEHHE OPHEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX HWH(POpPMALUH,
KPUTUYECKH OIICHMBaTb W HWHTEPIPETHPOBATh HMH(MOPMALMIO, TOJy4aeMyl U3 Pa3In4HBIX
UCTOYHHKOB;

- BJIQJICHUE SI3BIKOBBIMU CPEICTBAMH: YMEHHE SICHO, JIOTHYHO M TOYHO W3JIaraTh CBOIO TOUKY
3pEeHHsI, UCTIONB30BaTh aJIEKBAaTHBIE SI3BIKOBBIE CPEJICTBA;

- BJIaJICHE HABBIKaMH MO3HABATEIbHON pe(IIEKCHH KaK OCO3HAHMS COBEPIIAEMBIX JCHCTBUI
U MBICITUTEIBHBIX MPOILIECCOB, UX PE3yIbTATOB U OCHOBAHUHM, 'PAHMI] CBOETO 3HAHMUS M HE3HAHMS,
HOBBIX TIO3HABATENBHBIX 33/1a4 U CPEACTB JJISl MX JTOCTHIKCHHS,

- [IeJICYCTPEMIICHHOCTh B TIOMCKaX WM MPHUHITHU PEIICHUH, COOOPa3UTEIHHOCTh M MHTYHIIUS,
Pa3BUTOCTH MPOCTPAHCTBEHHBIX MPEACTABICHUN; CTOCOOHOCTH BOCIPUHUMATH KPACOTy M TAPMOHUIO
MHpa;

MPEIMETHBIX:

- chopMUPOBAHHOCTH MPEJCTABICHUN O MaTeMaTHKE KaK 4acTH MUPOBOW KyJIbTYPHI U MECTE
MaTeMaTHKHd B COBPEMEHHOW NMBWIIM3ALMH, CIIOCO0AaX OMHCAaHUS SIBJICHWH pEaJbHOr0 MHUpa Ha
MaTeMaTHYECKOM SI3bIKE;

- c(hOpMUPOBAHHOCTh TPEACTABIEHUN O MaTEeMaTHMYECKMX MOHATUAX KaK BaXXHEUIIUX
MaTeMaTHYECKUX MOJEINAX, MO3BOJISIIOIIMX ONUCHIBaTh M HM3y4aThb pPa3HbIe MPOLECCHl M SBJICHUS;
MOHWMaHHE BO3MOXXHOCTH aKCHOMAaTHYECKOTO MOCTPOSHHSI MAaTEMAaTHIECKUX TEOPHil;

- BIIQJICHUE METOJAaMH J[OKa3aTelIbCTB W aJTOPUTMOB pEIICHUS, YMEHHE WX HPUMEHSTH,

MMPOBOAUTDH NOKA3ATCIBbHBIC PACCYKACHUS B XOAC PCUHICHUA 3a1a4,



- BJIAJICHUE CTAaHAAPTHBIMU IIPUEMAMHU PEIICHUS PAUMOHAIBHBIX W HPPALUOHAIBHBIX,
MTOKa3aTeNIbHbIX, CTENEHHBIX, TPUTOHOMETPHUYECKUX YPABHEHUH W HEPABEHCTB, HX CHUCTEM;
HCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOrpamMM, B TOM YHUCJE JJI1 MOUCKA IYyTH PELICHUS U
WJUIFOCTPALIVY PELICHUs] YPABHEHUN U HEPABEHCTB;

- cOpMUPOBAHHOCTh MPEJACTABICHUH 00 OCHOBHBIX MOHATUAX, HUAEAX M METoJax
MaTEeMaTU4YeCKOro aHaJIn3a;

- BJIaJICHUE€ OCHOBHBIMHM IOHSATUSAMHM O IUIOCKMX M IPOCTPAHCTBEHHBIX TI€OMETPUYECKUX
durypax, uX OCHOBHBIX CBOMICTBax; C(HOPMHUPOBAHHOCTH YMEHHUS PACIIO3HABaThb I€OMETPHUUECKHE
¢urypel Ha dYepTekax, MOJENIAX M B PEAIbHOM MHpPE; NPUMEHEHHUE H3YyYCHHBIX CBOWCTB
reoMeTpudeckux Guryp u Gopmyl i pelieHuss TEOMETPUUYECKUX 3a7ad M 3a/1a4 C MPAKTHYECKUM
COJIepKAHUEM;

- cOpMUPOBAHHOCTDH MPEACTABICHUIN O MpoIleccax U SBICHUSX, UMEIOIIUX BEPOSATHOCTHBIN
XapakTep, CTAaTHUCTHUYECKHX 3aKOHOMEPHOCTSAX B pEAIbHOM MHpE, OCHOBHBIX IOHSATHSIX
AJIEMEHTApPHON TEOPUU BEPOATHOCTEH; YMEHUN HaXOAUTh M OLEHUBATH BEPOSTHOCTH HACTYIUICHUS
COOBITHII B MPOCTEHIIMX MPAKTUYECKHX CUTYallUSIX U OCHOBHBIC XapaKTEPUCTHKHU CIIYYaiHBIX
BEJINYMH;

- BJIQJICHUE HABBIKAMM HCIIOJIb30BAHUSI T'OTOBBIX KOMIIBIOTEPHBIX HPOTpaMM IMPHU PELICHUH
3a/1a4.

TpeboBanust k pe3yiapTaTaM OCBOCHMS IUCHUIUIMHBI MaTtemaruka Ha 0a30BOM YpOBHE

MMpCACTAaBJICHLI B Ta6J'II/II_IeZ

bazoBblil ypoBeHb
«[IpobaeMHO-PYHKIINOHATBHBIE PE3YIBTATHD)
Paznen |. BelmyckHUK HayduTCS I11. BRITyCKHHMK NOJTYYUT BO3MOXXHOCTh HAYYUTHCS
Ienu J171st MCTI0Tb30BaHMs B TOBCEHEBHOM )KU3HH U JAnst pa3BUTHS MBIILUICHHS, NCIIOIb30BaHUS B TOBCEIHEBHOM )KU3HH
OCBOEHUS obecriedeHrs BO3MOXKHOCTH YCIIEIITHOTO NMPOJIOJDKEHHUS | M 00ecreueHns] BO3MOXKHOCTH YCIEIIHOTO MPOJI0JKEHHS
npeaMeTa 00pa3oBaHus MO CMIENUATIBHOCTSM, HE CBSI3aHHBIM C 00pa3oBaHus MO CMENNATBHOCTSM, HE CBSI3aHHBIM C IPHKIIaIHBIM
MIPUKJIATHBIM HCIIOJIb30BAaHUEM MAaTeMaTHKH HCTIOJIb30BaHNEM MaTEeMaTHKU
—  TpeGoBanwus Kk pe3ysbTaTtam
OneMeHTHI OnepupoBath Ha 6a30BOM YPOBHE™ TOHATHAMH: —  OuepupoBaTh’ MOHATHAMHU: KOHEYHOE MHOYXECTBO, JIEMEHT
Teopun KOHEYHOE MHOJKECTBO, HJIEMEHT MHOXKECTBA, MHOJXKECTBa, ITOJMHOXECTBO, IepecedeHHe M OOBbeIUHEHHE
MHOXECTB TOJIMHOKECTBO, TIEPECEUEHHE M 00BETMHEHHE MHO>KECTB, YHCIIOBBIC MHOXKECTBA Ha KOOPIMHATHOH MPSMOH,
MaTeMaTHIEeCK MHO>KECTB, YHCIIOBBIE MHOXKECTBA Ha OTpe30K, HWHTEpBad, MOJYyWHTEpBaJl, IPOMEKYTOK C
0i1 TOTUKK KOOPJUHATHOM MPSIMOH, OTPE30K, HHTEPBAJI; BBIKOJIOTOH TOYKOH, rpaduueckoe MpeAcTaBlIeHHE MHOXKECTB
ornepupoBaTh Ha 6a30BOM ypOBHE MOHATHSIMU: Ha KOOPAWHATHOH IJIOCKOCTH;

YTBEPKIACHUEC, OTPULIAHNE YTBEPKICHUS, —  OIEepHpOBaTh  IOHATHSAMH:  YTBEPXKACHHE,  OTPHULAHHE

WCTUHHBIE U JIOKHBIE YTBEPIKICHUS, IPUUNHA, YTBEPXKACHUS, UICTUHHEIE U JIOXKHBIE YTBEPKIAEHUS, IPUYNHA,

CIIEJICTBHE, YACTHBIA CITydaii 00mIero CHeNCTBHE, YACTHBIA  ciyyail — oOIIEro  yTBEPKIEHUS,

YTBEpXKICHHS, KOHTPIIPUMED; KOHTPIPUMED;

HAXOJUTb [IEPECeYCHHE 1 00bEUHEHHE JIBYX —  INPOBEPSATH MPUHAIEKHOCTh JIEMEHTA MHOXKECTBY;
MHO2XECTB, IIPE/ICTABICHHBIX IPapuIecKu Ha —  HAaxOAWTh MepeceueHHe W OObEIANHEHHE MHOXECTB, B TOM
YHCIIOBOH TPSMOM; YHCIIe MPEJICTABICHHBIX TPad)UuecKd HA YKCIIOBOM MPSIMON M

! 3nech 1 ganee: pacno3HaBaTb KOHKPETHbIE MPUMEPDI OBLLMX MOHATUNA MO XapaKTEPHbIM MPU3HAKAM, BbINO/HATb
[EeNCTBMA B COOTBETCTBMM C ONpeae/ieHNEM U NPOCTENLLIMMK CBOMCTBAMM MOHATUN, KOHKPETU3UPOBATb MPUMEpPamMM
obuwme noHATUA.

?3pech u ganee; 3HaTb onpeaeneHne NoHATUA, yMeTb NMOACHATb €ro CMbIC/1, YMeTb UCMO/1b30BaTh MOHATUE U €ro
CBOICTBa NPW NPOBEAEHMUM PACCYXKAEHWUI, peleHnn 3a4ay.



CTpPOUTH Ha YUCIIOBOU Hp}IMOﬁ TIOAMHOXKECTBO
YHUCJIOBOI'0O MHOXKECTBA, 3a/IaHHOC HpOCTeﬁHIHMPI

YCII0BUAMU,
pacrio3HaBaTh JIOKHBIC YTBEPIKACHUS, OIINOKHU B
PacCyKICHUAX, B TOM 4HCJIE C

HCTIOTIb30BAHIEM KOHTPIPHUMEPOB.

Ha KOOPAMHATHOMU IJIOCKOCTH;
—  IPOBOJUTH IOKA3aTEIbHBIE PACCYXICHUs A1 OOOCHOBAHUS
HUCTUHHOCTHU YTBEPKICHHUH.

Yucna u
BBIPaKCHHUS

OnepupoBaTh Ha 6a30BOM yPOBHE MOHATHAMU: II€T0€
YHCJI0, JETMMOCTh YUCel, OOBIKHOBEHHAs APOOD,
JIeCATHIHAS IPO0b, PAIOHAIFHOE YUCIIO,
IpUOIIKEHHOE 3HAUSHUE YNCIIa, YacTh, 0TI,
OTHOIIICHHE, TIPOIIEHT, ITOBHIIICHHE U TIOHVDKCHUE
Ha 3a/IaHHOE YHCIIO IPOIIEHTOB, MacIITad;

OTepupoBaTh Ha 6a30BOM ypOBHE NMOHATHUSIMU:
norapum YKciia, TPUrOHOMETPUYECKas
OKPY’KHOCTb, I'paJyCHasl Mepa yria, BelIu4nHa
yria, 3aJaHHOT'O TOYKOHM Ha TPUTOHOMETPUYECKOMN
OKPY)KHOCTH, CHHYC, KOCHHYC, TAHT'€HC 1
KOTAHT'€HC YTJIOB, HMEIOIIUX ITPOU3BOIIHLHYIO
BEJINUHHY;

BBITIOJTHATE apH(PMETHIECKHE ISHCTBHS C IEIBIMH 1
palnUOHANbHBIMU YHCIIAMU,

BBITIOJIHSTE HECTIOJKHBIE TIPE0OPa30BaHUS YHCIOBBIX
BBIPAKEHHH, COIEPIKAIIUX CTEHEHHU YHCE, JIN00
KOPHH U3 YHCEI, THOO0 JIoTaprU(pMbI YHCEIT;

CPaBHUBATH PAI[OHANBHbIEC YHUCTA MEXIY CO0Oii;

OLICHUBATh U CPAaBHHUBATB C PALIMOHAIBHBIMY YHCIIAMI
3HAUCHUS [ETIbIX CTENeHeH Ynce, KopHel
HaTypaIbHOI CTEIeHH U3 YHCell, JIorapu(hMoB
YHCeT B IPOCTHIX CIyYasX;

n300paxaTh TOUKAMH Ha YHCIOBOHU MPSAMOIi LieNbIe ’
panuoHaNbHbBIE YUCTA;

n300paxaTh TOUKAMH Ha YHCIOBOH MPSIMOIi LiesbIe
CTEMEHH YHCeN, KOPHU HaTypalbHOH CTENEHH U3
YHced1, JIOrapu(Mbl YHCEN B IPOCTHIX CIIydasiX;

BBINIOJIHSTE HECJIOJKHBIE TIPE0Opa30BaHMs LEIbIX H
JIpOOHO-PaIIMOHATIGHBIX OYKBEHHBIX BBIPKCHHUI;

BBIP)XaTh B IIPOCTEHIINX CITydasX U3 PaBEHCTBA OJHY
MIEPEMEHHYIO Yepes3 APYTHE;

BBIYHCIIITH B IPOCTHIX CITy4asX 3HAYCHUS YUCIOBBIX
OYKBEHHBIX BBIPaXXEHHH, OCYIIECTBIISSA
HEOOXO0JMMBIE TIOACTAHOBKH U MPE0Opa30BaHMS;

n300paXkaTh CXEMaTHYECKH yroJl, BEIMYMHA KOTOPOTO
BBIp2)KEHA B Ipaycax;

OLICHNBATh 3HAKH CHHYCAa, KOCHHYCa, TAHT'€HCa,
KOTAQHI'€HCAa KOHKPETHBIX YIJIOB.

CB00OAHO ONEPUPOBATH MOHATHAMH: II€JI0€ YUCII0, ETUMOCTh
yrcel, OOBIKHOBEHHAs Ipo0b, ecATUYHAs JpOOb,
panuoHaNEHOE YHCIIO, MPUOIIKEHHOE 3HAaUCHHE YHCIIa,
4acTh, I0JIs1, OTHOIICHHE, IIPOIIEHT, TOBHIIIICHHE U IIOHIKCHUE
Ha 33IaHHOE YHCIIO POIEHTOB, MacIuTad;

NPUBOAUTE IIPUMEPHI YHCET C 3aJaHHBIMU CBOHCTBAMH JIETIMMOCTH;

OIIEpUPOBATh MOHATUAMH: JIOTapH(M YHCIIA, TPUTOHOMETPHYECKast
OKPY’KHOCTb, paJiMaHHas ¥ TpaJycHas Mepa yria, BeIu4nHa
yria, 3aJaHHOT'O TOYKOM Ha TPUTOHOMETPUIECKOM
OKPY’KHOCTH, CHHYC, KOCHHYC, TAHT€HC M KOTAHI'€HC YTJIOB,
HMEIOIINX ITPOU3BOJIBHYIO BEJIHUNHY, YUCTIA € U T,

BBITIOJTHATE apH(pMETHIECKHE ISHCTBUS, COUeTasl YCTHEIE H
MIChMEHHBIE TPUEMBI, TPUMEHSIS IPH He0OX0JUMOCTH
BEIYHCIIUTENIBHBIE YCTPOICTBA;

HaXOJAUTb 3HAUEHMS KOPHS HaTypanbHOH CTENeHH, CTETICHH C
paLMOHANBHBIM TOKa3aTeseM, Jorapudma, UCIoIb3ysl IpU
HEOOXOIMMOCTH BBIUYUCIUTEIbHBIE YCTPOHCTBRA;

MOJTb30BaThCS OIEHKOM U MPUKHIKOH P MPAKTHIECKUX
pacuerax;

MPOBOJUTS 1O U3BECTHBIM (hOPMYJIaM U MpaBHIaM
npeoOpa3oBaHyst OyKBEHHBIX BBIP)KEHHUH, BKIIIOUAIOLTHX
CTENEeHH, KOPHH, JIOTapU(MbI U TPUTOHOMETPUUECKUE
GbyHKIUH;

HaXOJAUTb 3HAYEHHS YNCIOBBIX U OYKBEHHBIX BBIPAKCHUH,
OCYMIECTBIISASI HEOOXOANMBIE TTOJICTAHOBKH H
npeoOpa3oBaHus;

—  n3o0pakaTh CXEMaTHYEeCKH YTOJI,
BBIP2KEHA B Ipalycax WU paJuaHax;

—  HUCIIOJB30BAaTh ITIPH pELICHWM 3a1ad TaOJMYHBIC 3HAYCHHS
TPUTOHOMETPUYECKHX (YHKIUH yTIIOB;

—  BBINOJNHATH NEPEBOJ BEJIMYUHEI YIJa U3 paJaHHOW Mephl B
TPagycHYIO U 00paTHoO.

BCJIMYMHA KOTOPOIo

VYpaBHeHus u

Pemats nuHeliHble ypaBHEHHS U HEPABEHCTBA,

- Pemars palfuOHAJIbHBIC, MTOKA3aTC/IbHBIE U J'IOFapI/Id)MI/I‘-IeCKI/Ie

HEepaBEeHCTBa KBa/IpaTHBIE YPaBHEHHUS; YpaBHEHUsI 1 HEPaBEHCTBA, MIPOCTEHINNE HPPALOHAIBHEIE U
perats Jorapudmudeckue ypapHenus suza log , (bx + TPUTOHOMETPUYECKHE YpPaBHEHHMS, HEpaBeHCTBA U  HX
¢) = d u mpocreiitne HepaBeHcTBa Buaa 10g , X < CHCTEMBI;
; HCIIOB30BATh METOBI PEIICHNS YPAaBHEHUH: IPHBEACHNE K BUILY
peluarh mokasaTelbHble ypaBHenHs, Buxa = d (rze «IPOU3BEJICHNE PABHO HYIIO» HIIH «J9aCTHOE PABHO HYIION,
d MOKHO TIPEACTaBUTh B BHIE CTEIICHH C 3aMeHa epEeMEHHBIX;
OCHOBAHMEM a) M IPOCTEHIINE HEPABEHCTBA BU/IA HCII0JIb30BaTh METO/I HHTECPBAJIOB JIJIsl PCLLICHUS HEPABCHCTB,
a‘<d (rae d MOXHO MPENCTABHTE B BH/IE —  HUCTIONB30BaTh Tpadudueckuii MeTon ISt MpHONIKEHHOTO
CTETIEHN C OCHOBAHMEM );. pelleHus ypaBHEHHH U HEPABEHCTB;
TNIPHUBOJMTE HECKOJTBKO MPHMEPOB KOPHEH — mo0paxaTb Ha  TPUTOHOMETPHUYECKOM OKPYXHOCTH
IIPOCTEHNIEr0 TPUTOHOMETPHIECKOrO YPABHEHHS MHOXECTBO peIIeHUH MNPOCTEHIINX TPUTOHOMETPUUECKUX
BHJA: Sin X =@, COS X =4, tg X=a, Ctg X=a, rae ypaBHeHI/Iﬁ U HEPaBEHCTB;
a— Tab/IMYHOE 3HAYCHHE COOTBETCTBYIOIIEH —  BBINONHITH OTOOp KOpHEH ypaBHEHHH WM pEIIeHU
TPUTOHOMETPUYECKON PyHKLIHH. HEPaBEHCTB B COOTBETCTBUM C JAONOJHUTEIbHBIMHU YCIOBUAMHU
Y OrpaHUYCHUSIMH.
DyHKIMN OnepupoBaTh Ha 6a30BOM YPOBHE TIOHATHIMHU: OnepupoBaTh MOHATHAMH: 3aBUCHMOCTb BEJIMYNH, (QYHKIUS,

3aBHCHMOCTb BEJNYMH, HYHKIHS, apTYMEHT U
3Ha4YeHHe HYHKIMH, 00IaCTh ONpEIeNeHHUs 1
MHOXECTBO 3HaueHHil HyHKIMH, Tpaduk
3aBUCHMOCTH, TpapuK HyHKIUH, HYIH QYHKIHH,
HNPOMEXYTKH 3HaKOMOCTOSIHCTBA, BO3PACTaHHE Ha
YHCIIOBOM IIPOMEKYTKE, YObIBAHHE Ha YUCIOBOM
HNPOMEKYTKE, HanOoJIbllIee U HaUMEHbLIee

apryMeHT U 3HayeHHe HYHKIHHU, 001aCcTh ONpeIeICHHUs 1
MHOXKECTBO 3Ha4YeHHil HYHKIMH, TpaduK 3aBUCHMOCTH,
rpaduk GyHKIUH, HYTH GYHKIHH, TPOMEKYTKH
3HAKOIMOCTOSHCTBA, BO3pAcTaHHE Ha YHCIOBOM IIPOMEKYTKE,
yOBIBaHUE HA YUCIOBOM MPOMEKYTKE, HAaHnOOJIbIIee 1
HanMeHblIlee 3HaueHNe (HYHKIIMH Ha YHCIOBOM ITPOMEKYTKE,
nepuoandeckas GYHKIUsI, IEPUO, YeTHAs ¥ HeUeTHas




3HaA4YCHUC q)yHKIIPII/I Ha YHMCJIOBOM ITPOMEIKYTKE,
nepuoanveckas (byHKIII/ISI, nepuoa;

OIICpHUpPOBATh Ha 6a30BOM YPOBHEC IMOHATUAMU: TIpsAMast

1 00paTHas MPONOPIHUOHATEHOCTS JIMHEHHAS,
KBa/IpaTHYHAsL, JIOTapu(pMHUIEcKas 1
oKa3aTeNbHast QYHKIMH, TPUTOHOMETPUYCCKHE
GyHKIUH;

pacIio3HaBaTh rpa UKy JIEMEHTAPHBIX (YHKIIUIA:

MpSIMO U 0OpaTHOH MPONOPLHUOHAIEHOCTH,
JTMHEWHOH, KBaJpaTHIHOMH, JIorapu(pMUIECKOH 1
NI0Ka3aTeJIbHOW (DYHKIMH, TPUTOHOMETPHUIECKHX

byHKIHiT;

COOTHOCHTB TPaMIKH 3JIEMEHTAPHBIX ()YHKIIHH:

MPSIMO U 0OpaTHON MPONOPLHUOHATEHOCTH,

JIMHEHHOH, KBaAPaTUYHOM, TIOTapHPMUIECKON 1
MOKa3aTeNIbHON (PYHKUNH, TPUTOHOMETPUIECKUX
GbyHK1Wit ¢ hopMyTaMu, KOTOPBIMU OHH 3a/IaHbI;

HaxOJUTB 110 TpaduKy NpruOIMKEHHO 3HAYCHHS

(1)yHKHI/II/I B 3aJIJaHHBIX TOYKax;

oTpenesiTh 1o rpaduKy cBoicTBa GyHKINHA (HyH,

MIPOMEKYTKH 3HAKOTIOCTOSIHCTBA, IIPOMEKYTKH
MOHOTOHHOCTH, HAaUOOJIbIIINE ¥ HAUMEHBIIINE
3HAYEHUS U T.I1.);

CTPOUTH 3CKU3 rpaduka GyHKINH, yIOBICTBOPSIOMCH

MIPHUBEACHHOMY Ha0OPY YCIOBUH (IIPOMEKYTKH
Bo3pacTanus / yObIBaHUs, 3HaYeHHE (QyHKIUH B
38/IaHHOM TOYKE, TOYKH 3KCTPEMYMOB H T.1I.).

ymxrmmm;

OIIepUPOBATh MOHATUSIMA: IIpsIMasi K oOpaTHast
MIPONIOPIHOHANEHOCTS, JIMHEHHAs, KBa{paTHIHas,
norapuMuIecKas ¥ IIoKazaTeabHas GYHKIUH,
TPUTOHOMETpHIECKHEe (PyHKINH;

—  OIpeAeNsATh 3HaueHHe (HYHKIMH 110 3HAUCHHIO apTyMeHTa IpH
Pa3IMYHEIX croco0ax 3axanus (yHKIHH;

—  CTPOUTB rpaMKu H3yIEeHHBIX (yHKIIHI;

OIMCHIBATE 110 IpaduKy U B MPOCTEHINNX CITydasx o Gopmyie
MIOBE/ICHUE U CBOMCTBA (QYHKIHNIT, HAXOIHUTH 110 TpaduKy
(GyHKIMHM HanOOJIbIINE U HAUMEHBIIINE 3HAUCHHUS;

CTPOMTB 3CKU3 rpaduka GyHKIUH, yIOBICTBOPSIOMIECH
MIpUBEACHHOMY Ha0OPY YCIOBUH (IPOMEKYTKH
BO3pacTaHus1/yObIBaHus, 3HaUCHHE (PYHKIMU B 3aIlaHHON
TOYKE, TOYKH SKCTPEMYMOB, aCHMITOTHI, HYT! (QYHKINH H
T.1.);

pemiaTh ypaBHEHHs, IPOCTEHIIINE CUCTEMbI yPaBHEHUH, HCIIOIb3Ys
cBOMcTBa (QYHKIMI U UX TPadUKOB.

DIeMEHTEI
MaTeMaTHYECK
Oro aHaju3a

OmnepupoBaTh Ha 6a30BOM YPOBHE TTOHSATHIMH:

Ipon3BoIHas QYHKIMU B TOUKE, KacaTelbHas K
rpaduKy QyHKIHHU, TPOU3BOJHAS (PYHKIIHHN;

OTIpEeAEeNATh 3HaUCHHE IPOM3BOHON (DYHKIIUH B TOUKE

o N300pakKEeHHUIO KacaTelbHO! K TpaduKy,
MPOBEJCHHOMN B 3TOM TOUKE;

peuiaTh HECJIOKHBIC 3aa4i Ha IPUMECHEHHUEC CBA3U

MEXY IPOMEKYTKaMH MOHOTOHHOCTH U TOUYKaMH
9KCcTpeMyMa (yHKIMH, ¢ OHOI CTOPOHBI, 1
IIPOMEXKYTKaMHU 3HAKOIIOCTOSHCTBA U HYJISAMU
MIPOU3BOJHOM 3TOH QYHKIUH — C APYTOIA.

OmnepupoBaTh MOHATHAMH: IIPOU3BOIHAST QYHKIVH B TOUKE,
KacaTenbHast K TpaduKy QyHKIMY, IPON3BOAHAST QYHKIIUH;

BBIYHCIIATH IPOU3BOIHYIO OJTHOUYIICHA, MHOTOWICHA, KBaPaTHOTO
KOPHSI, IPOU3BOJIHYIO CyMMBI ()yHKIIHA;

—  BBIYHCIATH TIPOM3BOJHBIC DJIEMEHTAPHBIX (QYHKIUH W KX
KOMOMHAIMH, HCIIONb3Ys CIPABOYHBIC MATCPHAIIBI;

—  HCClemoBaTh B NPOCTEHINIMX  CiOydasx (YHKIMM Ha
MOHOTOHHOCTb, HAaXOJUTh HauOONBIIME W HAaUMEHBLINE
3Ha4YeHHs (yHKUMH, CTPOMTh TIpa)MKd MHOTOWICHOB U
MPOCTCHIINX PALMOHANBHBIX (YHKLUIl € MCIIONB30BaHHEM
anmnapara MaTeMaTH4eCcKOro aHaIh3a.

CraTuCTHKA U

OmnepupoBaTh Ha 6A30BOM YPOBHE OCHOBHBIMH

— Umers mpexncTaBieHME O IHCKPETHBIX M HEMPEPHIBHBIX

Teopus OnucaTebHBIMU XapaKTEPUCTUKAMHU YHUCIOBOTO CIy4allHbIX BEJIMYMHAX U paclpeieieHusax, O He3aBUCUMOCTHU
BEpOSATHOCTEH Habopa: cpeaHee apudmMeTHIecKkoe, MeIHaHa, CIIy4alHbIX BEJINYHH;
, JIOTUKaA U HauOobIlee 1 HAMMEHbIIEE 3HAYECHHUS; — HMEThb MNPEACTABICHHE O MATEMAaTHYECCKOM OXXHIAHUM U
KOM6I/IHaT0pI/I OnepupoBaThH HA 0a30BOM YPOBHE NOHATHUAMHU: 4YaCTOTA JUCIIEPCUNA cnyqaj?n—{],lx BEJIMYHUH,
Ka M BEPOSTHOCTb COOBITHS, CllyqaifHbIi BBIOOD, — WUMETh TPEACTABICHHE O HOPMAIBHOM paclpeieieHUun W
OIMBITBI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU prMepax HOPMaJIbHO pacTIpeIeNICHHBIX CITyJaifHbIX BEJHMYHH;
COOBITUAMH, MOHUMATH CYTh 3aKOHA OOJIBIIIMX YUCET U BHIDOPOYHOTO METO1a
— BBIUUCIIATH BEPOATHOCTH cOOBITMIT Ha OCHOBE U3MEpEeHUs BepOﬂTHOCTeﬁ;
noACYEeTa YUCla UCXOMI0B. HUMETh MPEICTaBICHUE 00 YCIOBHOM BEPOSTHOCTH U O TIOJHON
BEPOSITHOCTH, TIPUMEHSTH UX B PELLICHUH 3a]1a4;
HUMETh NPEICTaBIECHNE O BXKHBIX YaCTHBIX BHIAX paclpeieaeHni
U IPUMEHSATH UX B PEIICHUU 3a/1a4;
—  HMEeTh NPEJICTaBJICHUE O KOPPEJSIUK CIIyYalHbIX BEJIMYHH, O
JINHEHHOM perpeccuu.
TexkctoBbie Pemrate HeCOKHBIE TEKCTOBBIE 3a/1a4M PAa3HBIX TUNOB; | —  Pemarh 3agaud  pasHBIX THIIOB, B TOM 4YHCJE 3a/a4d
337291 —  aHaJIM3MpOBATH yCJI0BHE 3a7a4y, npu TOBBILIEHHOHN TPYJHOCTH;

HEOOXOMUMOCTH  CTPOUTH Uil €€  PpEIICHUs
MaTeMaTH4ECKyI0 MOJIEIb;

MOHUMATh U HCIOJIb30BaTh VIS PEIICHHS 3a/1aud
uHGOPMAIMIO,  TNPEJICTaBICHHYO B BHIC
TEKCTOBOW M CHMBOJIBHOM 3aIlMCH, CXEM, TalIHiL,
arpamm, rpaMKoB, PUCYHKOB;

JIeHCTBOBATh 110 AIrOPUTMY, COJACpIKAILIEMYyCsl B
YCIIOBHH 33/1a4H;

UCIONIB30BAaTh JIOTHMYECKUE DACCYKACHUS MpH
PEIICHUH 3a/1auH;

pabotaTh ¢ W3OBITOYHBIMU YCJIOBHSMH, BBIOMpAs
u3 Bcell nHGOpMaIMH, JaHHbIe, HEOOXOAUMBIE ISt
peleHus 3a1a4u;

OCYILECTBIISAITh HECJIOKHBII mepedop BO3MOMKHBIX

—  BBIOMpaTh  ONTHMAJBHBII  METOX  pEIlCHWs  3ajady,
paccMaTtpuBasi pasIMYHbIC METOIbI;

—  CTPOUTBH MOJIENb PEIICHHUS 3aJa4H, IPOBOANTD J0Ka3aTelbHbIC
paccyxaeHus;

—  pemaTs 3amauy, TpeOyromue nepedbopa BAPUAHTOB, IPOBEPKH
yCJIOBHIA, BBIOOpA ONTHMAJIBHOTO Pe3yJIbTara;

—  aHaIM3UPOBATh M MHTEPIPETHPOBATH PE3YJIbTAThl B KOHTEKCTE
YCJIOBHSI 3a7aud, BBIOMpATh peLICHHs, He MPOTHBOpEYAIlINe
KOHTEKCTY;

—  MepeBOIUTh NPH PEUICHUM 3aadd HH(OpPMAaIMI0 U3 OIHOI
(GbOopMBI B APYTYIO, MCHONIB3Ysl HIPH HEOOXOAMMOCTH CXEMBI,
TaONHIBL, TPadUKH, TUATPAMMBI;

B noBcetHeBHOM XWU3HU U ITPU U3yIEHHH JIPYTHX IPEIMETOB!




peuieHuid, BHIOMpas W3 HUX ONTUMAIBHOE IO
KPHUTEPHSIM, CHOPMYIHPOBAHHBIM B YCIIOBHH;

—  aHaIM3UPOBATh M UHTEPHPETHPOBATH MOJIYYCHHbIC
pelIeHus B KOHTEKCTe YCJIOBUS 3a/jadl, BEIONPaTh
pelIeHys, He IPOTHBOpeYaniue KOHTEKCTY;

pemraTh 3a/1a4 Ha pacyeT CTOMMOCTH HOKYIOK, yCIIyT,
MOE3/I0K U T.IL;

pelaTh HECJIOKHbIC 33/1a4H, CBSI3aHHBIE C JOJIEBBIM
y4acTHEM BO BJIaJCHUH (GUPMOMH, IPEANPUATHEM,
HEJBUKMMOCTBIO;

perarth 3a/la4i Ha IPOCTHIE TIPOLEHTHI (CHCTEMBbI
CKHJIOK, KOMHUCCHH) M Ha BEIYHCIICHHE CIIOKHBIX
MIPOLICHTOB B PA3IMYHBIX CXEMaxX BKJIAJIOB,
KPEIHUTOB U UITOTEK;

pemaTh IpaKTHYECKUe 3a/1a9H, TpeOyIoIHe
HCIOJIb30BAHUS OTPULIATENBHBIX YHCEII: Ha
OIIpeieIeHUue TeMIIEPATypPhl, Ha ONPECICHUE
MOJIOXKEHUS Ha BpeMEHHOH ocH (10 HamIeH 3psl U
0CJIe), Ha ABMKCHHE IEHEKHBIX CPEIICTB
(mpuxon/pacxon), Ha ornpeeIeHIe
[ITyOHHBI/BBICOTHI U T.I1.;

UCIIOBb30BATh MOHATHE MAcIITa0a Ul HaXOXKICHUS
PacCTOSIHUI ¥ AJIMH Ha KapTax, IIaHax
MECTHOCTH, ITaHaX MOMEIIEHHH, BEIKpOHKaX, IIpu
paboTe Ha KOMITBIOTEPE U T.1I.

—  pemiaTh NPaKTHYECKHUE 3314y U 33[a4u U3 APYTHX MPEIMETOB

T'eomerpus OmnepupoBaTh Ha 6a30BOM YpOBHE OHATHAMH: TOUKA, OmnepupoBaTh MOHATHAMH: TOUKA, IPSIMast, TIIOCKOCTH B
npsiMasi, MI0CKOCTb B IPOCTPAHCTBE, NPOCTPAHCTBE, NapAJUIENbHOCTD U NIEPIIEHAUKYIAPHOCTD
NapauIeIbHOCTD U NEPIEHAUKYIISIPHOCTD MPSMBIX MIPSIMBIX U TIOCKOCTEH;
U TJIOCKOCTEHH; NPUMEHSTH JUIS PEIICHNs 3a]]a4 TeoMeTpruIeckre (HaKThl, eciIu
Pacro3HaBaTh OCHOBHBIE BU/Ibl MHOTOTPAHHUKOB YCJIOBHSI IPUMEHEHUS 3a/1aHbI B sIBHOH (hopme;
(mpu3ma, mupaMuia, IPsIMOYTOJIBHBIH peliaTth 3aa4d Ha HaX0KA€HHE TEOMETPUUYECKUX BEJIMYMH I10
napaiesenumnes, Kyo); o0pasuam Win alropuTMam;
n300paxaTs H3ydaeMble GUTypHl OT PYKH H C Jienathb (BBIHOCHBIC) IIIOCKUE YEPTEKH U3 PUCYHKOB OOBEMHBIX
NIPUMEHEHUEM NIPOCTHIX YEPTEKHBIX ¢uryp, B TOM 4nCIIe PUCOBATH BUJ CBEPXY, COOKY, CTPOUTH
HHCTPYMEHTOB; CEYEHHsI MHOTOTPAHHUKOB;
nenath (BBIHOCHBIC) IUIOCKUE YEPTEXKH U3 PHCYHKOB W3BJIEKaTh, HHTEPIIPETHPOBATH U IPEe0OPa30BBIBATH HH(OPMAIIHIO
IIPOCTBIX 00BEMHBIX (DUTYp: BHI CBEPXY, COOKY, 0 FeOMETPHIECKHX (HUrypax, IPeICTABICHHYIO Ha YepTeKax;
CHU3Y; HNPUMEHSTh TeOMETpHIecKHe (aKThI IS pelIeH s 3a4a4, B TOM
U3BJIEKaTh HH(OPMAIHIO O IPOCTPAHCTBEHHBIX YHCJIE MPEATIONAraoIUX HECKOJIBKO I1aroB PELICHMS;
TeOMETPHIECKHX (QHUTypax, IPeACTABICHHYIO Ha OIKCHIBATH B3aUMHOE PACIION0KEHHE IPAMBIX M IUIOCKOCTEH B
YepTexkax U PUCyHKaX; NIPOCTPAHCTBE;
NpUMEHATH TeopeMy IIndaropa npu BEIYUCICHUN (hopMyIHpOBaTH CBOMCTBA M IPU3HAKH (UTYD;
JJIEMEHTOB CTEPEOMETPUUIECKUX (UTYD; JIOKa3bIBaTh T€OMETPUUECKHE YTBEPIKIEHHS,
HaXOAUTh 00BEMBI M IO J1 TOBEPXHOCTEH BJIA/IeTh CTAaHJAPTHOH KiIaccu(uKaIyeil poCTPaHCTBEHHBIX GUTYD
MIPOCTEHIINX MHOTOTPAaHHUKOB C TIPUMEHEHUEM (MTMpaMuIBl, IPU3MBIL, TTapaJlIeNIeHIe Ibl);
bopmy; HaXOJUTb 00BEMBI U IUIOLIA 1 HOBEPXHOCTEH reOMETPUYECKUX Tell
pacro3HaBaTh OCHOBHBIE BUJIbI T€JI BpAIeHUs (KOHYC, ¢ IpUMeHeHueM (GopmyIr;
LWIMHD, chepa U map); BBIUUCIIATH PACCTOSIHUSA U YIJIbI B IPOCTPAHCTBE.
HaXOAUTh 00BEMBI M IIJIOIAJ1 TOBEPXHOCTEH
MIPOCTEHIINX MHOTOTPAHHUKOB U T€JI BPAIICHU C
MIpUMEHEHHEM OpPMYIL.
BekTopsl n — OmnepupoBats Ha 0a3oBoM ypoBHe moOHATHEM | — OnepupoBaTh TMOHATHSAMH  JAEKapTOBBI KOOPAWHATHI B
KOOpAMHATBI B JCKapTOBBI KOOPJAUHATHI B IPOCTPAHCTBE; IPOCTPAHCTBE, BEKTOP, MOIYyJIb BEKTOpa, PaBEHCTBO
NPOCTPAHCTBE | —  HAXOAWTH  KOOpPAWHATHI  BepmMH Kyba m BCKTOPOB, KOOPJIHMHATBI BEKTOPA, YIrOJl MEXIY BEKTOpPaMH,
NPSIMOYTOJILHOTO NapaJuleNenuIena CKaJIIPHOE IIPOU3BEIEHHUE BEKTOPOB, KOJUIMHEAPHBIE BEKTOPEI;
—  HaxOIWMTb pACCTOSIHUE MEXIY JBYMs TOYKaMH, CyMMYy
BEKTOPOB U IPOU3BEJECHHE BEKTOpA HAa YHUCIIO, YrOJd MEXKIY
BEKTOPAMHU, CKaJIIPHOE MPOU3BEACHUE, PACKIAIbIBATh BEKTOP
10 IByM HEKOJUIMHEAPHBIM BEKTOPaM,
— 3a3JaBaTb IUIOCKOCTh YPaBHEHHUEM B JEKapTOBOU cHCTeMe
KOOp/MHAT;
—  pemiaTh IpOCTeHIIMe 3a1a4n BBEICHHEM BEKTOPHOTO Oasmca
Hcropus —  OmnuceBath OT/EIbHBIE Bpliaromueca | —  IIpeacraBiaTs BKIIAJA BBIIAIOMIMXCS MaT€MAaTUKOB B pPa3BUTHE
MaTCMaTHKH pe3ynbTaThl, IMOJYYCHHBIE B XOJIC Pa3sBUTHUSI MaTeMaTHKH M MHBIX Hay4YHBIX o0nacTeii;

MaTeMaTUKHU KaK HayKu;

—  3HATh NPUMEPHl MATEMAaTHYECKUX OTKPBITHHA U HX
aBTOPOB B CBSI3U C OTEYECTBEHHOM M BCEMUPHOMU
UCTOPHEN;

—  IOHMMAaTb POJIb MaTEMaTHKH B pa3BuThu Poccuu

- NIOHUMAThb POJIb MATEMATHUKH B PA3BUTUH Poccun

10



Mertoasl

MaTCMaTHKHU

—  IlpumeHSTH HU3BECTHBIE METOABI NPU PELICHUU
CTaHIAPTHBIX MaTeMaTHYECKUX 3a7ay;

— 3aMeyaTb M XapaKTepu3oBaTh MaTeMaTU4YecKHe
3aKOHOMEPHOCTH B OKpy Karouen
JICUCTBUTEIILHOCTH;

—  NPUBOJIUTH MIPUMEPBI MaTeMaTHIECKUX
3aKOHOMEpPHOCTEHd B TpPHPOJE, B TOM 4HCIE
XapaKTepU3YIOIIUX KpPacoTy U COBEPILICHCTBO
OKpPY’KaIoILlero Mupa 1 Mpou3BeIeHNI HCKycCTBa

Hcnonb3oBaTh ~ OCHOBHBIE ~ METOIbI  JIOKa3aTENbCTBA,
MPOBOANTH JOKA3aTEJIbCTBO U BBINOJIHATH OIPOBEPIKEHHE;
[PUMEHSITh OCHOBHBIC METOABI PEIICHHS MATEMaTHYECKHX
3aj1ay;

Ha OCHOBE MaTeMaTHYECKHX 3aKOHOMEPHOCTEH B IIPHPOJE
XapaKTepH30BaTh KPacoTy M COBEPLICHCTBO OKPYXKAIOLIETro
MHpa U IPOU3BEACHUH UCKYCCTBA,;
NPUMEHSTh  MPOCTEHIINe  HPOrpaMMHBIC
3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE ~ CHCTEMBI

cpencrea M
IpU  peLIeHUU

MaTC€MAaTHYCCKHUX 3a1a4

IIporpamma mpeaycMaTpuBaeT MOCTOSHHBIH MOHMTOPUHI OOpa30BaTEIbHBIX JIOCTHXKEHUN
00yyaroIuXxcsl MCIOJIb30BaHUE Hapsly CO CTaHJApTU3MPOBAHHBIMU IHCbMEHHBIMU WJIHM YCTHBIMU
pabotamu Takux (GOPM M METOJOB OLIEHKH, KaK MPAaKTUYECKHEe pabOThl, TBOpUECKUE paboThl, paboTa
C TIPE3EHTALUSIMH.

B yueOHOM mpouecce 1 BBIABICHHMS INPUYMH 3aTPYAHEHUS B OCBOECHUU IPEIMETHBIX
pe3yibTaTOB IMPOBOJATCS JUArHOCTUYECKHE paboThl, s ONpPENENeHUs YpPOBHS OCBOCHMS
NPEIMETHBIX PE3yJIbTaTOB — IPOMEKYTOUHBIE H UTOTOBBIC TPOBEPOYHBIC PAOOTHI.

[Iporpamma mpemycmaTpuBaeT aupGHEepeHIUPOBAHHBIN TMOAXON K HW3YyYEHHIO Yy4eOHOU
JUCLUIUIMHBL  JUISL OJJApEHHBIX 00y4arouXcsl, CPeAHUN YpOBEHb 00YUYEHHOCTH, AJIsi 00YyJaroLINXCs
UCTIBITHIBAIOIIMX TPYIHOCTH B O0YUYEHHH U C OCJIA0JCHHBIM 3/10POBBEM.

[Iporpamma npeaycMaTpuBaeT pealu3alMio JMYHOCTHO-OPUEHTUPOBAHHOIO M CHUCTEMHO-
NEeSITEILHOCTHOTO TTO/IX0/1A.

[Tpu peanuzanmu nporpaMMBbl UCTIONB3YIOTCS CIEAYIONINE TIeIarOrYeCKHE TEXHOIOTHH:

- pa3BUTHE KPUTHYECKOTO MBILICHMUS;
- MH()OPMAIMOHHO-KOMMYHUKATHBHBIE;
- TpoOJIeMHBIE;

- WTPOBBIE;

- TPYNIOBEIE.

1.4 PexomeHJyeMOe KOJMYECTBO YacOB Ha OCBOGHME pabodeil mporpamMMmbl ydeOHOMH
JUCLUTUTMHBL:

MakcumanbHast yaeOHass Harpyska oOydaromierocsi 246 4acoB, B TOM 4HCIe OOs3aTenbHas
aymuTopHas yueOHas Harpy3ka oOydatomerocss 230 gaca; caMocTosITelIbHAs paboTa 00yJaronerocs
16 yacos.

OCHOBY JaHHOM HpPOTrpaMMbl COCTAaBIISIET COJAEp)KaHUE, COTJIACOBAHHOE C TpeOOBaHHUSIMHU
deneparTbHOTO0 KOMIIOHEHTa CTaHAapTa CpeaHero (IMoTHOoro) obmero oopa3oBaHusi 6a30BOTO YPOBHS
U TPUMEPHON MporpamMmbl cpeaHero (MojaHoro) obmiero oOpa3oBaHUs Ha 0a30BOM YPOBHE IIO
MaTeMaTHKe.

[Iporpamma cocTaBieHa Ha OCHOBE Y4UeOHHMKOB: Anredpa M Hayala MaTeMaTHYecKOoro

anammza. 10-11 xmaccer: yuebnuk; [I.A. AmumoB, FO.M. Konsrun u nip. — M. : [IpocBemenue, 2019;
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I'eometpus 10-11 xmaccsl: yueOnuk; JI.C. Artanacsu, B.®. byrysos, C.b. Kagomnes u ap. — M. :
IIpocsemenue, 2019.
[Tpomexxyrounasi arrecramus npoBoautcss B (opme auddepennnpoBanHoro 3adera 3a 1

ceMecTp U B OopMe IK3aMeHa [0 UTOraM M3y4eHHs TUCIUIUIMHBI B KOHIIE 2 CeMecTpa.
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2 CTPYKTYPA U COJEPXKAHUE YUEBHOM JIUCLIUITIMHBI
2.1 OO0bem yueOHON AUCIUILIUHBI M BUJBI Y4eOHON pabOThI

OO0beM yueOHOM TUCIUILIMHBI U BUABI Y4eOHON paOOThI IPEACTABICHBI B TAOIHUIIE HUXKE.

Tabmuna — O6beM yueOHON AUCHUILTUHBI ¥ BUJIbl Y4€OHOW paOOTHITEXHUYECKHH TPODHIIb

Bun yuebnol paboThl O06bem JacoB

MakcumanbHasi yueOHast Harpy3ka (BCero) 246
OO6s13aTenbHas ayIMTOpHAsT yueOHast Harpy3Ka, B TOM YHCIIe 222
TEOPETHUYCCKHIE 3aHSATHUS 0

IIPAKTUYECKUE 3aHITHSI 211
KOHTPOJIbHBIE pabOTHI 11
KoHcynpranus nepes 3Kk3aMeHOM 2

CamocrosiTenpHast paboTa 00y4Jaronierocsi, B TOM 4HCIIe 16
BBINOJIHEHUE WHIMBHya bHBIX JOMAIHUX 3aJaHUN 16
Wrorosas arrectanus B popMe dIK3aMeHa 6

13




2.1 Temartnyeckuii IUTaH W cojaepskaHue ydeOHOM auciumuinael «MaremaTtuka: anrebpa u Havajla MaTeMaTHUYECKOTO0 aHaJIHM3a;

TeOMeTPU?
TemaTuyecKuii IJ1aH U coJiepkaHue y4eOHOW TUCIMIUIMHBI TIPEJICTABIICH B TAOIHIIE HIDKE.

Tabnuua — Temarnyeckuil miaH U coAepxKaHue yueOHOU TUCIUILINHBI
(B Tabymiie coxpanensl pa3ensl 1yt BHeceHus nporpammbl B I IC «CerteBoii ropoay)

HanmenoBanue pa3aciion ConepmaHI/Ie yqe6Horo MaTepuajia, IpakKTUICCKUC 3aHATHA, CAMOCTOATE/IbHAA pa60Ta 06yqa}ou11/1xc;1
u TEM

O0BeM yacoB

YpoBeHb
OCBOCHHS

Pasnen 1 Beenenue. IloBropeHne Kypca OCHOBHOM LIKOJIBI

16

Tema 1.1 Pa3Burue Coneprxanne yqeOHOTO MaTepHaa:

HOHATHS O YHCIIe 1) menble ¥ panMOHaNbHBIE U ACHCTBHUTEIbHBIC YUCIA,
2) nmpubIIKeHHOEe 3HaUYeHIE BETMYNHBI U IOTPEITHOCTH IPUOIIDKEHUH,
3) KOMIUIEKCHBIC YHCIIa

IIpakTudeckue 3aHATUSL:

«enple u panoHanbHbIe ykcna. JlelicTBUTeNbHBIE uncia. Moaynb yucia. OCHOBHBIE CBOWCTBA MOJYJISD)
«[IpubnmxeHHbIe BEIYUCICHHS. [[pUOIIDKEHHOE 3HAUCHHIE BEIMYHMHBI U TIOTPEITHOCTH MPHOTHKCHUN
«KommnekcHpie yncia. JledcTBUsS Hal KOMIUIEKCHBIMHU YHCIIAMID)

KontponpHas padora Nel (BxomHO# KOHTPOIIB)

Tema 1.2 YpaBHeHus u Coneprxanne yd4eOHOTO MaTepHana:

HEpPaBEHCTBA 1) paBHOCUIIBHOCTH YpaBHEHUH, HEPABEHCTB, CUCTEM,
2) OCHOBHBIE TNpPHEMBbl HX pemeHHus (pa3ioKeHHe Ha MHOXWTENM, BBEJICHHE HOBBIX HEH3BECTHBIX, IOJICTAaHOBKA,
rpaduyeckuii MmetTon),
3) uzobpakeHHe Ha KOOPIAMHATHON TJIOCKOCTH MHOXKECTBA PELICHUN ypaBHEHUH M HEPaBEHCTB C ABYMs MEPEMEHHBIMU
U MX CUCTEM,
4) mpUMeHEeHHEe MaTeMaTHYeCKUX METOJIOB JUIA PELICHUS COIEp KaTeNbHBIX 3a/lad M3 Pa3IUYHBIX oOjacTedl HayKd |
MIPAKTHKH

[MpakTryeckne 3aHATHS:

«JIuHeiiHbIe ypaBHEHUS! U HEPABEHCTBA C OJJHOW MEPEMEHHON

«JIpoOHO-palioHa bHbIE HEPABEHCTBA U ypaBHEeHUs. CHCTEMBI IMHEHHBIX ypaBHEHUH C ABYMS IEpPEMEHHBIMI
«[ToxHBIE 1 HETIONHbIE KBAApaTHBIE ypaBHeHHUs. KBafpaTHbIe HepaBeHCTBA. METO] HHTEPBAJIOB)

KontponsHas padora Ne2

Paznmen 2 Kophu, creneHn u torapudMel

38

Tema 2.1 Kopuau n Coneprxanue yueOHOr0 MaTepHuaia:

creneHu. CTeneHHbIe 1) KopHH U CcTeneHH,
GbyHKIMN 2) KOpHH HaTypaJlbHOW CTENCHHU M3 YKCIIA M UX CBOMCTBA,

3) creneHu ¢ palMOHANTBHBIMH [TOKA3aTEISIMHU, UX CBOMCTBA,
4) creneHH ¢ ACHCTBUTEIbHBIMU MTOKA3ATEISAMH,
5) cBoiicTBa CTENEHH C JCHCTBUTEIILHBIM [TOKA3aTENIeM,
6) wWppaloHAILHbIC YKCIIA U BRIPAKEHHUS,
7) WppaIroHAIbHbBIC YPABHEHHUSI U BBRIPAKEHHUS

12
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HaumenoBanue pa3aesnos
U TEM

ConepxaHue yaeOHOT0 MaTepualia, MpakKTHIECKUE 3aHATHS, CAMOCTOSITeNbHAs paboTa 00ydatonuxcs

O0BeM yacoB

YpoBeHb
OCBOCHHUS

IIpaxkTryeckue 3aHATUA:

«ITonatue xopHs N-oil ctenenu u3 aeiicTBuTeNnpHOrO yncna. CBoicTBa KOpHS N-0l cTENEHN»
«CteneHb ¢ palOHAIBHBIM U JIeHCTBUTENIEHBIM TIOKA3aTEIeM»

«CreneHHast QyHKIHsI, €€ CBOWCTBA U rpaK»

«MppanyoHanabHbIe YpaBHEHUS

«VppanyoHanbHble HEPABEHCTBAY

«Pemenne 3amau o teme «/pparnroHatbHbIC YpaBHEHUSI 1 HEPABECHCTBAM

12

Tewma 2.2 Iloka3zaTeapHas
u JiorapupMUICcKas
GbyHKIHSA

Coneprxanne yqeOHOTO MaTepHaa:

1) ¢ynkipu. O6nacts oOnpeeicHNs] 1 MHOKECTBO 3HAUCHHU; TpadK (YHKIUH, TOCTPOCHHE TPapUKOB (YHKIIHIA,

2) cBoiicTBa (PYHKIMH: MOHOTOHHOCTb, Y€THOCTb, HEYETHOCTD, OTPAHHICHHOCTD, IEPHOTUIHOCTD,

3) mpOMeXyTKH BO3pacTaHWsI M yObIBaHHWS, HAWOOINbIee W HAUMEHbIICC 3HAYCHHUS, TOYKH IKCTPEMyMa, Jorapudpm
yucna. Buapl norapudmMoB (IecsaTHIHBINA, HATYpaJIbHbII),

4) cpoiictBa norapupmoB. OcHOBHOe Jorapudmudeckoe ToxzaecTBo. Ilepexon k HOBOMY oOcCHOBaHHIO. IIpaBmia
JeUCTBUH ¢ orapudmamu,

5) nmorapupmupoanue. IloTeHIMpOBaHUE,

6) mokasaTtenbHbIe, JorapupmMudeckue QyHKIUH, X CBOWCTBA U rpapuKu

24

[MpakTrdeckne 3aHATHSA:

«DyHKIIMY ¥ MX OCHOBHBIE cBOiicTBa. [lokazaTenbHas QyHKIHS, ee CBOHCTBA M TpaduK»
«IlokazaTenbpHbIC YpaBHEHUS

«Cucrembl noka3arelbHbIX ypaBHeHu. [loka3zaTebHbIe HEPABEHCTBA»
«Pemenue 3anau no teme «IlokazaTenbHble ypaBHEHUS U HEPABEHCTBA
«[Tonsitue norapudma. Jlorapudmuueckas GpyHKIMs, €€ CBOMCTBA U rpauK»
«CoiicTBa norapudmos. [lepexos kK HOBOMY OCHOBaHHIO)
«ITpeobpazoBanue JlorapuPMUUECKIX BHIPAKEHUI»

«Jlorapudpmuueckue ypapaeHus. CHCTEMBI JIOTapUPMUIECKUX YPABHEHHUI»
«JlorapudMuiecknue HepaBeHCTBAY»

«Pemenne 3anau no teme «JlorapudmMuaeckre ypaBHEHNS H HEPABEHCTBAM)

21

KontponsHas pabora Ne3

CamocTtosTenpHas paborta:
«BpINOTHEHHE UHANBHYaIBHOTO JOMAIIIHET0 3aanus» (5 3amanuii *; 4 3amanus **; 3 saganus **%)

Paznen 3 OcHOBBI TPHTOHOMETPHUHU

32
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HaumenoBanue pa3aesnos
U TEM

ConepxaHue yaeOHOT0 MaTepualia, MpakKTHIECKUE 3aHATHS, CAMOCTOSITeNbHAs paboTa 00ydatonuxcs

O0BeM yacoB

YpoBeHb
OCBOCHHUS

Tema 3.1
TpuroHoMmeTpuveckue
BBIPKCHUS

CogepxaHue yuyeOHOrO MaTepuaa:
1) paauannas mepa yria. Bpamarensaoe nsikenue. CHHYC, KOCHHYC, TAHTCHC M KOTQHI'€HC YHCIIa,
2) OCHOBHBIC TPHTOHOMETPHYECKHE TOXKICCTBA, (HOPMYIIbI IPHBEACHUS,
3) cuHyc, KOCHHYC ¥ TAHT€HC CyMMBI U Pa3HOCTH JIBYX YIJIOB,
4) CcHHYC ¥ KOCHHYC IBOHHOTO yria. @opMyJibl MOJIOBUHHOTO yIiia,
5) mnpeobpa3oBaHus CyMMbI TPUTOHOMETPHUUYCCKUX (DYHKIMI B IPOM3BEACHHE U MPOU3BEACHUS B CYMMY,
6) BBIpaKCHHE TPUTOHOMETPHICCKUX (DYHKIHI Yepe3 TAHTCHC IIOJOBUHHOTO apryMEHTa,
7) CBOWCTBA TPUTOHOMETPHUECKUX DYHKIMI U UX TPAPUKH,
8) mpeobpaszoBanue rpagUKOB TPUTOHOMETPUIECKUAX (PYHKITHS,
9) o06paTHBIC TPUTOHOMETPHUYECKHE QYHKITU U X TPADHKH,
10) mpeoGpa3oBaHus MPOCTEHITHX TPUTOHOMETPHIECKIX BBIPAKCHHUI

16

2

[MpakTryeckne 3aHATHSA:

«PannanHas n rpagycHas Mepa yria. BpamarensHoe nBmwkenne. OnpeneneHne CHHyca, KOCHHYca, TAaHT€HCa U
KOTaHI'eHCa YUCIIa»

«3HaKU TpUroHOMeTpudecKnX GpyHKnuil. Tabmuna 3HAYeHUH TPUTOHOMETPHUUECKUX (DYHKIIUIDY

«OCHOBHBIE TPUTOHOMETPHIECKUE TOXIeCTBA. DOPMYIIBI TPUBEACHUS»

«DopMyIbl IBOMHOIO U IIOJIOBUHHOT'O apryMEHTay

«DOpMYJIBI CyMMBI M Pa3HOCTH TPUTOHOMETPHYECKUX (DYHKITHII»

«IIpeoOpa3oBaHus IPOCTEHUIINX TPUTOHOMETPHYECKUX BBIPAKECHUI»

«CBoiicTBa TPUIOHOMETPUYECKUX QYHKIMH U UX rpadukn»

«O0paTHbIe TPUrOHOMETpHYEeCKHEe (PYHKIIMU U UX CBOWCTBaY

16

Tema 3.2
TpuroHoMmeTpuveckue
YpaBHCHHS U HEPaBEHCTBA

Coneprxanue yaeOHOT0 MaTepHania:

1) mpocreiie TPUrOHOMETPUUYECKUE YPaBHEHHS,
2) pocTeiIie TPUTOHOMETPUICCKIE HEPaBEHCTBA.
3) apKcuHyC, apKKOCHHYC, apKTAHTEHC YHCIIa

16

IIpakTuueckue 3aHATUSL:

«IIpocreiinine TPUrOHOMETPUUECKHUE YPABHEHUS»

«TpUroHOMEeTpUUECKUE yPABHEHUS, CBOISALINXCS K KBaJIPaTHBIM»

«OIHOPOAHBIE TPUTOHOMETPHUIECKHE YPABHEHUS»

«CHcTeMBl TPUTOHOMETPHUYECKUX ypaBHEHUH. TpUroHOMETpHUYeCKre HEPABEHCTBRAY
«Pewenue 3ana4 «TpUrOHOMETPUYECKHE YPABHEHUSI Y

13

KontposnsHas paborta Ned

CamocTtosTenpHas paborta:
«BBINOTHEHNE WHANBHIYATBHOTO JOMAIIHETO 3aAaHusy (5 3amanuid *; 4 3amanus **; 3 3aganus ***)

Paznen 4 KoopauHatel 1 BEKTOPHI HA TNIOCKOCTH

14

Tema 4.1 DmeMeHTBI
AHAJUTHYECKON
TEOMETPHUH Ha IIOCKOCTH

Coneprxanue y4eOHOrO MaTepHania:

1) npsmoyrosbHas (JlekapToBa) CUCTeMa KOOPIHHAT B IPOCTPAHCTBE,

2) dopMyIa pacCTOSHHS MEX]y ABYMS TOUKAMHU,

3) ypaBHeHuHs cepbl, INIOCKOCTH U MPSIMOIA,

4) Bexropsl. Moayins Bektopa. PaBeHCTBO BekTOpOB. Cll0)KeHHE BEKTOPOB. Y MHOKEHHE BEKTOPA HA YHCIIO,

14
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HaumenoBanue pa3aesnos
U TEM

ConepxaHue yaeOHOT0 MaTepualia, MpakKTHIECKUE 3aHATHS, CAMOCTOSITeNbHAs paboTa 00ydatonuxcs

O0BeM yacoB

YpoBeHb
OCBOCHHUS

5) pasmoxeHre BEKTOpa MO HANPABJICHUAM. YTOJ MEXKIY ABYMs BeKTopaMu. [Ipoekiiis BeKTOpa Ha OCh,
6) xoopmuHaThl BekTOpa. CKAIAPHOE POU3BEACHHUE BEKTOPOB,

7) WCnoNb30BaHUE KOOPAUHAT M BEKTOPOB MPH PEIICHUH MaTeMAaTHYECKUX M MPHUKIAIHBIX 3a/1a4,

8) ypaBHeHHs MPSAMBIX Ha MIOCKOCTH,

9) yroa Mexay IpsIMBIMH,

10) mapasneabHOCTh U MEPICHANKYIIPHOCT IBYX MPSIMBIX,

11) mepecedeHue MPSIMBIX HA MIOCKOCTH

[IpakTuueckue 3aHATUSL:

«IIpssmoyronbHast (nekapToBa) CHCTEMa KOOPANHAT. BEKTOPHI Ha IIIOCKOCTH: OCHOBHBIC TIOHSATHS U OTIPEIEIICHUS)
«JetictBus ¢ BekTopamu. KoopnuaaTtsel 1 Momyns BekTopa. CKalsipHOE IIPOU3BEJCHNE BEKTOPOB.)»

«Pemenne 3amayu. [loagroroBka K ceMecTpOBOi KOHTPOIBHON paboTe»

«OCHOBHBIE YPaBHEHUS MPSIMBIX Ha IUIOCKOCTH Y CJIOBHE NMAPAIETBHOCTH ABYX MPSIMbIX)

«Y cnoBue NEPIEHIUKYISIPHOCTH JBYX NpsIMbIX. IlepecedyeHue npsaMbIx»

10

KontpombHas pabora Ne5 (cemecTpoBast)

CamocrosTenbHas padboTa:
«BBITNOTHEHNE HHANBUIYAIBHOTO JOMAIIIHETO 3aManusy (5 3amanuid *; 4 3amganust **; 3 3aganus **%)

Pa3znen 5 DnemMeHTH KOMOMHATOPUKU

SN

Tema 5.1 OcHoBHEBIE
MOHSTUS! KOMOUHATOPHUKA

Cogepxanue ydyeOHOrO MaTepuaa:

1) ocHOBHbIC IOHATHS KOMOHHATOPHKH,

2) 3a7ady Ha MMOACYET YHCIIA Pa3MEIICHHUH, IEPECTAHOBOK, COYeTaHMil. 3agauu Ha nepebop BapHAHTOB,
3) dopmyna 6unoma HetotoHa. CBOMCTBA OUHOMHUHAIBHBIX KO (UIIMEHTOB,

4) tpeyroapnuk I[Tackas

HpaKTI/I‘{eCKI/IC 3aHATHA:
«OCHOBHBIC TOHATHS KOM6I/IHaT0pI/IKI/I. Pemenne 3aJa4 Ha nepe60p BapuaHTOB»
«Hpamma KOM6I/IHaT0pI/IKI/I. 332[21‘{1/1 Ha 11oJac4yeT paSMGmeHHﬁ, NEPECTAaHOBOK 1 COYCTaHUIDY

Paznen 6 Ilpeneinsl mocne0BaTeIbHOCTH U QyHKINH

10

Tema 6.1
IIpenen u HeIPEPBIBHOCTH
GbyHKIUN

Conepxanne yueOHOTO MaTepuana;

1) moHsiTHE O Mpeaene NOCaeI0BaTENbHOCTH,

2) CyIIeCTBOBAHUE MPe/ieiia MOHOTOHHOM OTpaHUYCHHOM MOCIIeI0BATEILHOCTH,
3) moHATHE HETIPEPHIBHON () YHKIIHH,

4) npenen GpyHKMU. MeTObI BEIYMCICHUSI IPE/ICIIOB. 3aMeuareNbHble MPeaesbl,
5) 6eCKOHEYHO MaJible M OECKOHEYHO OOJIBITUE BEIIMIUHBI

10

[IpaxkTryeckue 3aHATHA:

«Yucnosas nocienoBarenbHOCT. CIIOCOOBI 3a1aHKsI M CBOMCTBA YHCIIOBBIX M1OCIIEI0BATEIbHOCTEN
«CyMMHpOBaHUE YUCIIOBBIX MOCIE0BATENBHOCTEN. BbIUunCIeHne YIEHOB OCIE0BAaTEIbHOCTE

«[ToraTne npenena yncinoBoi mocienoBatensHOoCTH. CylecTBOBaHHUE ITpesesia. Brrancinenne npenena 9ucaoBbIX
MOCIEI0BATEIIFHOCTEH)

«[Ipenen pynkunu. Berancnenue mpeaena QyHKIAN

«PemreHne 3a1a4 Ha BEIYHUCIICHUE TIpe/eNia IIOCIeA0BaTEIFHOCTH U peiena QyHKIHN

10

17




HaumenoBanue pa3aesnos
U TEM

ConepxaHue yaeOHOT0 MaTepualia, MpakKTHIECKUE 3aHATHS, CAMOCTOSITeNbHAs paboTa 00ydatonuxcs

O0BeM yacoB

YpoBeHb
OCBOCHHUS

Paznen 7 HpOI/I?;BOHHa)I 1 MHTCTPpaJibl

62

Tema 7.1
IIpousBonHas

CogepxaHue yuyeOHOrO MaTepuaa:

1) nousTHe 0 MPON3BOAHON QYHKINH, € PUIHUCCKUI H TEOMETPUUCCKHUIT CMBICIT,

2) IPOU3BOJHBIE CYMMBI, pa3HOCTH, ITPOU3BECHUS, YaCTHOTO,

3) NpOM3BOAHBIE OCHOBHBIX JIEMEHTAPHBIX (PYHKIHUH,

4)npuMepsl UCIIOJIB30BAHKS POU3BOIHOM [UISl HAX0XKACHHS HAMJIY4IIEro PpeleHus B IPUKJIAJHBIX 3a1a4ax,
5) BTOpast NpOMU3BO/IHAS, €€ TEOMETPUIECKUI U (PU3NUECKHIA CMBICT,

6) HaxXOXJIeHNE CKOPOCTH JIJIs TIpoIiecca, 3aJaHHOT0 (GOpMYyIIoii U Tpag KoM

24

[IpakTuueckue 3aHATUSL:

«CpenHsas 1 MTHOBEHHasi CKOpocTh. OTpeieneHne Mpou3BOAHON

«OcHoBHBIE npaBuia ¥ GopMyIisl AnddepeHINPOBaHNS. Brrancnenne npon3BOAHBIX HEKOTOPBIX 3IEMEHTAPHBIX
GyHKIAN

«['eomeTpruecKkie NPUI0KEHUS TPOU3BOAHON. ['eOMETpHUYECKHH CMBICI IPOU3BOTHOM
«Duzndeckne MPUIIOKEHUS IPOU3BOJHON. MeXaHMYeCKUI CMBICI ITPOU3BOAHON (PYHKIUN»
«ITpou3BoiHBIE TPUTOHOMETPUYECKUX (PYHKLIMII»

«ITpounsBonHas torapupmMUIecKuX QYHKIHNA)

«[TpousBonHbIe MokazaTenbHbIX GyHkuuit. OcHOBHBIE opMyIbl AU HepeHIUPOBAHMS»
«[IpousBoHas BTOPOro NOPsAKa, €€ TeOMETPUIECKUI U (PU3UIECKUIT CMBICI

«PemeHue 3aa4 Ha BBIYUCIICHUE IIPOU3BOJHBIX»

«Pemenne 3amau. [ToaroroBka K KOHTPOJIBLHOH paboTe»

21

Kontponpras pabota Ne6

CamocrosTenbHas padboTa:
«BBITOTHEHNE WHANBUAYAIBHOTO JOMAIIHET0 3aManusy (5 3amanuil *; 4 3amanus **; 3 samanust ***)

Tema 7.2
Hccnenoranue GyHKIUU C
MOMOIIIBIO TIPOU3BO/IHBIX.
Jduddepernnan pyHKIIHNA

Conepxanne yueOHOr0 MaTepuana;

1) MOHOTOHHOCTb, 3KCcTpeMyM (yHKIUH. [Ipr3HaKK SKCTpEMyMa,

2) BTOpas MPOMU3BOJHAS M €€ NMpPUMEHEHHE K UCCIeNOoBaHMI0 (QyHKIMU. Touku nepernda. BoimykiocTb, BOTHYTOCTh
rpaduka,

3) muddepennman u ero reomeTpudecKuid cMbIC. [TprOIMKeHHBIE BBIYNCICHUS

14

[MpakTHyeckne 3aHATHSA:

«Bo3pacranue u yosiBaHne QyHKINN»

«MccnenoBanue pyHKIMK HA MAKCUMYM U MUHHMYM)

«Hanmenbiiee u HanOoubIIee 3HAUCHNE (PYHKINU

«Harmpasnenue BeITykII0CcTH QyHKIMHU. Touku nepernda»

«MccnenoBanne (pyHKINHU C TTOMOIIBIO TPOU3BOIHON»

«Pemenne 3anay. [Ipaktiueckas pabota o teme «VccnenoBanue QyHKIMHA C TOMOIIBIO TPOU3BOTHBIX M

12

CamocrosrenbHas paboTa:
«BrIMoTHEHNE MHANBUIYAILHOTO JIOMAIIHETo 3a1anus» (5 3amanuii *; 4 3aganus **; 3 3amanus ***)

18




HaumenoBanue pa3aesnos
U TEM

ConepxaHue yaeOHOT0 MaTepualia, MpakKTHIECKUE 3aHATHS, CAMOCTOSITeNbHAs paboTa 00ydatonuxcs

O0BeM yacoB

YpoBeHb
OCBOCHHUS

Tema 7.3
Heonpenenennslii u
OIIpeeICHHbIN
WHTETpaJIbl

Coneprxanue yueOHOro MaTepuaia:

1) mepBooOpa3Hasi 1 HEOTIpeAeICHHBII HHTErpal,

2) cBoiicTBa nHTerpaia. TabIuYHbIE HHTETPAIIBI,

3) MeTOoAbI HHTErpUpOBaHUs (GyHKINUH,

4) onpesieneHHBI HHTETpAJ,

5) dopmyna HeroToHa-JIeiiOHMIA 17151 HAXO0XKICHHS TUIOINAAN KPUBOJIMHCHHON Tparenu,
6) du3NUecKue MPUIIOKCHNS HHTETPAIOB

24

2

[IpakTuueckue 3aHATUSL:

«[lonatue mepBooOpa3Hoil u uHTErpana. CBOWCTBA MEPBOOOPA3HBIX )

«Brrancnenne naTerpana. Tabnmia uaTerpanos. [IpaBuna BEYUCICHAS HHTETPATIOB)

«VHTEeTpHpOBaHNE PalMOHAIBHBIX APOOEH, HPPAIHOHAIBEHBIX BRIPAKCHUN

«VHTETpaBl OT TPUTOHOMETPUYECKUX (PYHKIHI

«Onpenenennsiit uHTEerpal. Teopema HeroToHa-JlelioHuIa. CBOKWCTBA ONPEAETEHHOTO HHTETpaIay
«Brpruncnenue OIPCACIICHHBIX UHTCTPAJIOB)

«IIprMeHeHne onpeieIEHHOTO HHTErpalla K BBIYUCICHUIO ITomaaen. [1nomans KpuBOJIMHEMHON Tpanenum»
«[IpuMeHeHne onpeeNieHHOTO HHTerpaa B (U3NUECKHUX 3a1adax»

«Ypok 0000IIEHHSI ¥ CHCTEMATHU3aIlUU 3HAHUIY

19

KonrposnbHas padora Ne 7

[EY

CamocrosTenbHas padboTa:

«BbITIONTHEHNE WHAMBHUIYaJbHOTO JOMAIIHEro 3agaHus mo teme «VHTerpupoBanue (yHKImi»» (5 3amanuii *; 4
3amaHus **; 3 3amaHus **¥)

«BrImoHEeHNEe HHANBUAYAIFHOTO JIOMAITHETO 3aHaHus mo TeMe «[IpuMeHeHne HHTErpanoB»» (5 3amanuii *; 4 3amaHus
*%: 3 3amaHus **¥)

Paznen 8 DnemMeHTHI cTepeoMeTpun

48

Tema 8.1
[psiMbIe ¥ TIIOCKOCTH B
MPOCTPAHCTBE

Coneprxanue yaeOHOTO MaTepHuana:

1) B3aMHOE pacIoiI0KEHHeE JIBYX IIPSIMBIX B IIPOCTPAHCTBE, IFIOCKOCTEH B IIPOCTPAHCTBE,
2) mapajIeNbHOCTh MPSIMON M TNIOCKOCTH,

3) mapayuIeTbHOCTh TUIOCKOCTEH,

4) nepneHIuKYJISIp U HAKJIOHHAS,

5) NepHeHIUKYIISIPHOCTh MPSIMOM | INIOCKOCTH,

6) yromn Mexay IpsMOH U IJIOCKOCThIO. JIBYTpaHHBIHN yroi. YToi MexX1y INIOCKOCTSIMH,
7) EepIEeHIUKYISIPHOCTD ABYX TUIOCKOCTEH

14

IIpakTuueckue 3aHATUSL:

«OCHOBHBIE IOHATHS CTEpPEOMETpHH. B3anMHOE pacookeHne NpsSIMBIX, IUIOCKOCTEH B TIPOCTPAHCTBEY
«[lapannensHOCT NpsAMON U MI0CKOCTU. [1apasienbHble MIOCKOCTH

«[lepneHAUKYNSApHBIE IPSIMBIE U ILIOCKOCTI)

«¥YToN MeXIy IPAMON U MIOCKOCTBIO. YTOI MEXy IIIOCKOCTAMU. JIByrpaHHbIE yTiIbl»

«[lepneHANKyNSIpHBIE IIIOCKOCTHY»

«["'eomeTprueckue npeoOpazoBaHus MPOCTPAHCTBA: NMAPAILIEIBHBIN IEPEHOC, CHMMETPHSI OTHOCUTEIIHHO IIIOCKOCTHY
«Pemienue 3a1a4 Ha NapAJUIENBHOCTD U NEPNEHAUKYISIPHBIX MPSIMBIX)

14
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HaumenoBanue pa3aesnos
U TEM

ConepxaHue yaeOHOT0 MaTepualia, MpakKTHIECKUE 3aHATHS, CAMOCTOSITeNbHAs paboTa 00ydatonuxcs

O0BeM yacoB

YpoBeHb
OCBOCHHUS

Tema 8.2
KoopauHathl 1 BEKTOPHI B
MPOCTPAHCTBE

CogepxaHue yuyeOHOrO MaTepuaa:

1) npsiMoyroJbHast (IeKapToBa) cUCTeMa KOOPMHAT B IPOCTPAHCTBE,

2) popMysa pacCTOSHUS MEXAY JIBYMS TOUKaMHU,

3) ypaBHeHUsI cepbl, INIOCKOCTH U IPSIMOH,

4) Bextopsl. Moyns Bektopa. PaBeHCTBO BekTOpoB. Cli0)keHHE BEKTOPOB. Y MHOKEHHE BEKTOPA Ha YHCIIO,
5) pa3iioKeHUe BEKTOpa 110 HAIPaBICHUSM,

6) yron Mexxay AByMs BeKTopaMH. [Ipoekuus BeKTopa Ha OCh,

7) KOOpIMHATHI BEKTOPA,

8) ckansipHOE IPOM3BEIEHIE BEKTOPOB

8

2

[IpakTuueckue 3aHATUSL:
«[IpssmoyronbHast (IekapToBa) CHCTEMa KOOPAMHAT B MpocTpaHcTBe. KOOpAMHATEI TOUKH M BEKTOPA B IIPOCTPAHCTBE

«HJ’II/IHa BCKTOpA. I[CﬁCTBHH C BCKTOpaMH, 3aJJaHHbBIMU KOOPAWHATAMH. CKaJ'IinHOC IIPOU3BCACHUC BCKTOPOB.

PaccrosHue Mexay TOUKaMu»
«BexropHoe 3anaHue NpsAMOM. Yol MeXy NPsIMbIMU. BEKTOpHOE 3aaHKe MII0CKOCTU
«PemieHue 3a7a4 Ha IPUMEHEHUE KOOPAUHAT BEKTOPOB B IIPOCTPAHCTBE)»

Tema 8.3
MHororpaHHuKu

Cogepxanue ydyeOHOrO MaTepuaa:

1) BepumHbI, pedpa, rpaHu MHOTOTpaHHUKA. Pa3BepTka,

2) MHOTOTpaHHbIE yIIIbl. BeImykisle MHOTOrpaHHUKH. TeopeMa Ditnepa,

3) npusma. [Ipsimast u HakIoHHas mpu3Ma. IIpaBuibHas npusma,

4) mapamrenenunen. Kyo0,

5) nupamupa. [IpaBuinpHas nupamuga. Y cedeHHas mupamuna. Tetpasp,

6) cuMMeTpuH B KyOe, B TapaJuIelIeuIe e, B IPU3ME U ITUpaMHUIE,

7) ceuenus Kyba, IPU3MbI U IHPAMHIB,

8) mpexncTaBieHNe 0 MPaBMILHBIX MHOTOTPAHHHKAX (TETpa’Ip, Ky0, OKTasp, NOJAEKadAp U HKOCAdIP,
9) gopmyIBl UIONIA M HOBEPXHOCTH U 00beMa Ky0a, MPSIMOYTOIbHOTO Mapajuiesiennune a, IpU3Mbl

10

[IpakTrdeckue 3aHATHA:

«MHOTOrpaHHUKHU U UX OCHOBHBIE cBOMCTBA. [Ipu3Ma u napamienenunen

«[Inouaas 60K0BOI! U MOTHOM MOBEPXHOCTH NMapajyienenuneaa u npuzmMsl. O0beM napaulesienumeia U Ipu3Mbhy
«ITupamuza. ITnomane 60KOBOH M MOJTHOM MOBEPXHOCTH MUPAMUBI 1 YCEUeHHOH nmupaMuabl. O0beM MUpaMuIb»
«Bprancnenne niomany 1 00beMa IPU3MBI U THPAMUIBD

«IIpaBUIEHBIE MHOTOTPAHHUKI

10
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HaumenoBanue pa3aesnos
U TEM

ConepxaHue yaeOHOT0 MaTepualia, MpakKTHIECKUE 3aHATHS, CAMOCTOSITeNbHAs paboTa 00ydatonuxcs

O0BeM yacoB

YpoBeHb
OCBOCHHUS

Tema 8.4
Tena Bpamenus

CogepxaHue yuyeOHOrO MaTepuaa:

1) tena Bpamenus. Lununap. OCHOBHBIE 3JIEMEHTHI (OCHOBaHKE, BBICOTA, 00pa3ylomas, pa3BepTka, OCEBbIE CEUCHUS U
CEUEeHHSI, lTapaJuIeIbHbIE OCHOBAHHIO),

2) OOKOBas U MOJIHAS TIOBEPXHOCTH LIMIIMHAPA,

3) xonyc. OCHOBHBIE 3JEMEHTHl (OCHOBaHHE, BBICOTa, OOpa3yromias, pa3BepTKa, OCEBbIC CEUEHHs M CEUCHHS,
napaJuieNibHble OCHOBAaHUIO),

4) 60KOBas ¥ TOJTHAS TIOBEPXHOCTH KOHYCA,

5) map u cdepa, ux ceueHns. KacareiapHas IIIOCKOCTB K cdepe,

6) dopmynbel 00BeMa MIIHHAPA, KOHyCa, TUPpaMHUIbL, 00beMa IIapa U IIoman chepsl

16

2

IIpaxkTryeckue 3aHATHA:

«dumusap. [Tnomans moBepXHOCTH M 00BEM LIMITHHIPAY

«Konyc. Yceuennslit konyc. Ilnomnans TOBEpXHOCTH U 00BEM KOHYCA»

«Cdepa n map IInomanp HoBepXHOCTH , 00BEM chepsl U mapar»

«Pemenne 3aa4 Ha BBIYMCICHUE IUIOIIAICH M 00EMOB MHOTOTPAaHHUKOB U TEJI BPAILICHHUS.»
«Pemenne 3amau CamocrosiTenpHAs paboTa 10 TeMe : MHOTOTPAaHHUKH U TeJla BPAIICHHS»
«Pemenne 3anau [ToBTOpeHNE TEMBI : MHOTOTPaHHUKH M TeJa BPAIICHUI»

13

Kontponpras padorta Ne §

CamocrosTenbHas padboTa:
«BpINOTHEHNE WHAMBUIYATBHOTO JOMAIIIHETO 3a/IaHus [0 TeMe «Brrurcienue miomianeii u 00béMoB»» (5 3amanuii *; 4
3aganust **; 3 3aganus ***)

Pa3nen 9 PaBHOcWIIbHBIE peoOpa3oBaHMsl YpaBHEHHUI U HEPABEHCTB

10

Tema 9.1
PaBHOCHIBLHBIE
npeoOpa3oBaHus
YpaBHEHUH U HEPABEHCTB

Cogepxanue ydyeOHOrO MaTepuaa:

1) paumoHalbHbBIE, UPPALIMOHAIBHBIE, IOKA3aTeIbHbIE U TPUTOHOMETPHYECKUE YPABHEHHS U CUCTEMBI,

2) paBHOCHJIEHOCTb YPaBHEHUIA, HEPABEHCTB, CUCTEM,

3) OCHOBHBIC NPHEMBI HX pEIICHUS (pa3loKEHHE Ha MHOXHTENIH, BBEJCHHE HOBBIX HEU3BECTHBIX, IIOJCTAHOBKA,
rpadudecKuii MeTox),

4) panyioHaNIbHEIC, UPPALIMOHAJIbHBIE, TOKa3aTeIbHbIC HepaBeHCTBA. OCHOBHBIC IPUEMBI UX PELICHHS,

5) WCHoJIb30BaHUE CBOMCTB M rpadMKoB QYHKIHMII NPH PELICHUH YpaBHEHHH U HEPaBEHCTB

10

[IpakTryeckue 3aHATHA:

«PaBHOCHIIBHBIE ITPE0OPa30BaHUS YPaBHEHHH U HEPABEHCTBY

«[lonarue ypaBHeHUs-cieACTBUA. [IpeoOpazoBaHys MPUBOAAIINE K YPAaBHEHUAM -CIICACTBUSAM. Y PaBHEHHS C OJHUM
HEU3BECTHBIM»

«PelieHne HEPABEHCTB C OJJHUM HEU3BECTHBIM»

«PelieHue cucTeM ypaBHEHUN U HEPABEHCTBY»

KonTponbHast pabota Ne 9 (cemectpoBas)

Pasgen 10 Teopusi BEpOATHOCTH U MaTeMAaTHYECKasl CTATHCTHKA
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HanmMenoBanue pa3nenon ConepxaHue yaeOHOT0 MaTepualia, MpakKTHIECKUE 3aHATHS, CAMOCTOSITeNbHAs paboTa 00ydatonuxcs O0beM JacoB YpoBeHb
U TeM OCBOCHUS
Tema 10.1 Coneprxanue y4eOHOrO MaTepHuaa: 6 2
DJIeMEHTBI TEOPHU 1) ocHOBHBIE IOHATHSI KOMOMHATOPUKH (IIEPECTAHOBKH, Pa3MEICHUS, COUETaHUS),
BEPOSITHOCTEH U 2) hopmyna 6mroma HerotoHa. CBOHCTBO OMHOMUHAIBHBIX KOA(P(PHUIIUEHTOB,
MaTeMaTH4ecKoi 3) coObITHE, BEPOSITHOCTH COOBITHUS, CIIOKEHNE U YMHOKEHHE BEPOSITHOCTEH,
CTAaTHUCTHKH 4) oHATHE O HE3aBUCHUMOCTH COOBITHH,
5) muckpeTHas Cily4aiiHasi BEJIMUMHA, 3aKOH €€ paclpeaeIeHus,
6) 9NCIIOBBIE XapaKTEPUCTUKH TUCKPETHOH CITyYaifHOW BEHYHMHEL,
7) TIOHATHE O 3aKOHE OOJIBITNX YHCEI
[MpakTHyeckue 3aHATHS: 6
«Crmyqaitabie coObITHs. BeposaTtHOCTh coOBITHSA. Y CIOBHAS BepoATHOCTH. Kitaccnieckoe orpeesieHe BEpOSTHOCTH
«BepoaTHOCTh TPON3BENCHNS HE3ABICUMBIX COOBITHS. TeopeMBbl CIIOKEHHUS M YMHOKEHHUS BEPOSTHOCTEI
«OCHOBHBIC 33129 W TIOHATHS MATEMAaTHIECKOH CTaTUCTHKH. CTaTHCTHIECKOE pacIpeieieHie BEIOOPKH.
[IpencraBneHne YNCIOBBIX JAHHBIX)
Koncynpramnus nepes SK3aMeHOM 2
OK3aMeH 6
MaxkcumanbHast yaeOHas Harpy3Ka (Bcero): 246

[IpumMedaHue: 3a1aHUsI CaMOCTOATENIBHON PabOTHI

UCTIBITHIBAIOIINE TPYTHOCTH B 00YYEHUH U C 0CJIa0JIEHHBIM 3JJ0POBBHEM.

* — U1 OIapEeHHBIX O0yYaroImuxcs, ** — i CpeHero ypoBHs 00YYCHHOCTH, ***— 1yIst 00y4JaroImMXCst
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3  YCJIOBUA PEAJIM3ALIMU ITPOT'PAMMBI INCHUTTIJIMHBI

3.1 TpeboBaHUS K MUHUMAJIbHOMY MaTepUAIbHO-TEXHUYECKOMY 00ECTICUCHHIO

Peanuzanuss mporpaMMbl  JUCHMIUIMHBI  TpeOyeT Haiauuusi ydeOHOro KaOHHeETa
oOuiecTBeHHbIX AucuuIUIMH. OOopynoBaHue yueOHOro kaOWHeETa: IOCalOYHble MecTa I10
KOJIMUECTBY oOOywarouuxcs, pabodee MeCTO MpernoaaBaress, pa3laTOYHbI JAUIAKTUYECKUIN
Marepual, O0aHK OIEHOYHBIX MaTepUaloB B (popMe TECTOBBIX 3aJaHUi, KOMIUIEKT y4eOHO-
HATJISIAHBIX  TocoOuid  (Tabmuiel, Monmenw ¢uryp). TexHudeckue cpeacTBa OOydYEHUS:
NEPCOHAIBHBI  KOMIBIOTEP C  JIMLIEH3UPOBAHHBIM  MPOrPAaMMHBIM  OOECIEUEHHUEM,
MYJIbTUMEIUNHBIN TPOEKTOP, IKpaH, npe3eHtauun, DVD nucku.

3.2 adopmarmonHoe odecrieueHrue 00yIeHHs

[lepeuens pekoMEHAYEeMbIX Y4EOHBIX W3JaHUI, WHTEPHET-PECYPCOB, IOTOIHUTEILHOM
JUTEPATYPHL.

OCHOBHBIE HCTOYHHKHU:

1. OI.A. Anumos, FO.M. Komsarusa u np Anrebpa ¥ Hadajla MaTEeMaTHYECKOTO aHAJIH3a.
10-11 kmaccer: yue6nuk;. — M. : [Ipocsemenue, 2019

2. Artanocsn, B.®. byry3os, C.b. Kagomies u ap. ['eomerpust 10-11 xmaccel: yueOHUK;
JI.C. — M. : IIpocBemienue, 2019.

3. bammakoB M.U. Maremaruka: yaeonuk/ M.W1. bammmakos. — M. :Kuopyc, 2013.

4. bammmakoB M.U. Maremaruka. 3agaunuk: yue6.mocobue /iyt o0pa3oBaT. yupexaeHUI
Hau. u cpen. npod. Obpazoanus/ M. U. bammakoB. — M.: M3naTenbekuil HeHTp «AKageMus»,
2013.

JIOTIOTTHUTETbHBIE NCTOYHHUKH:

1 boromonos H.B. Maremaruka: yue0.11s ccy3oB / H.B. boromonos, I1.1. Camoitnenko.
— M. : [Ipoda, 2010.

2 boromono H.B. Cbopuuk 3amad mo maremartuke: ydeb.mocobue s ccyzoB / H.B.
Boromoinor — M. : [Ipoda, 2009.

3 boromonoB H.B. COOpHUK NUAAaKTHYECKHX 3aJaHUW MO0 MaTeMaTHKe: y4e0.mocodue
st ccy3oB / H.B. Boromomnos, JI.FO. Cepreenxo — M. : Ipoda, 2009.

HHTepHeT-UCTOYHUKU:

1 Enwnas komtexius nu@poBbIX 00pa30oBaTEIbHBIX PECYPCOB: [ DNEKTPOHHBIN pecypc]| —

Pexxum noctyna: http://shool-collection.edu.ru.

2 OrtkpeiThiii O0ank 3amanuii EI'D: [Dnektponnblit pecypc] — Pexum poctyma:
http://fipi.ru.
3 OO0pa3oBareabHBIA MOPTAT JUIS MOATOTOBKH K dK3aMeHaM: [DJIEKTpOHHBIA pecypc] —

Pesxum noctyma: http://ege.sdamgia.ru.
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4 Vcropus mateMaTtuku. buorpadun BeIMKUX MaTeMaTHKOB: [ DJIEKTPOHHBINA pecypc]| —

Pexxum nmocryna: http://mathsun.ru.
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4  KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHU S YUYEBHOM JIUCLIUTIIMHEI

KOHTpOJ'IB N OLCHKa pE3YyJIbTaTOB OCBOCHHA y‘lC6HOfI JAUCHUIIIMHBI OCYHICCTBIIACTCA

nmpenoaaBarcJicM B IIPOHECCC IMPOBEACHHUA IPAKTUUYCCKHUX 3aHHTI/II71, KOHTPOJIbHBIX pa60T,

TCCTUPOBAHHUA, YCTHOI'O OIIpOCa, a TaKXC BbIIIOJIHCHUA 06y‘-IaIOH_[I/IMI/IC$I HHIUBUAYAJIbHBIX

3aJIaHUH.

Tabnuma — Pe3ynbraTel 00yueHus, GOpMbI 1 METOIBI KOHTPOJIS PE3yIbTaTOB OOYyUEHHUS.

Pesynbrarsl 00ydeHust
(OCBOCHHBIE YMEHMSI, YCBOCHHBIE 3HAHMSI)

DOpMBI © METOJIBI KOHTPOJISL PE3YIbTATOR
00yueHUs

YMmeHus:

—  BBINOJHATH apuUPMETHYCCKHE JACHUCTBHUS HAJ YHCIAMHU,
coyeras  YCTHbIE W  IMUCHMEHHBIC  IIPHEMBI,  HaXOIUThH
IpUOIKEHHBIE 3HAYCHUS BEJIMYMH M TOTPEIIHOCTH BBIYUCIICHHH

(abconmroTHasT W  OTHOCWTENbHAs); CpPaBHUBATH  YHCIIOBEIC
BBIPAXKEHUS,

- HaxXoauThb 3HAUYCHUA KOpHs, CTCIICHHU, J'IOI‘apI/I(I)Ma,
TPUTOHOMETPUYECKUX BBIPAKCHHHA HA OCHOBE OIpPEICIICHUS,
UCIIONB3Ysl TMPU HEOOXOJMMOCTH HHCTPYMEHTANIBHBIC CPEICTBA;)
MOJB30BATHCS  MPUOJMKEHHONW  OLIEHKOHW MpHU  MPaKTUYECKHX|
pacuyerax;

—  BBINOJHATH MPe0Opa30BaHUsl BBIPAKCHUH, HPUMEHSIS

(hopMysbl, CBSI3aHHBIE CO CBONCTBaMHU CTEICHEH, JorapudMoB,
TPUTOHOMETPUUECKHUX (DYHKLIHUH

—  BBIYHCIATH 3Ha4eHUE (DYHKLIUH MO 33/laHHOMY 3HAYEHHIO
apryMeHTa IpH Pa3iIMYHbIX CII0co0ax 3aJaHus QyHKIUH

—  OMNpENemsITh OCHOBHBIC CBOWCTBA YHCIIOBBIX (YHKIWH,
WUTIOCTPUPOBATH UX Ha Tpadukax

—  CTpouTb rpadKu U3YUYEHHBIX (QYHKINH, WILTIOCTPUPOBATD
1o rpauKy CBOICTBA AIEMEHTAPHBIX (DYHKIUIT

—  HUCHONB30BaTh MOHATHE GYHKUMM Uil ONHCAaHHSA U
aHaJIM3a 3aBUCUMOCTE BEITMINH

—  HaxOIWTh MPOM3BOAHBIC IEMEHTapHBIX (YHKIIHH;

—  HUCIONb30BaTh IIPOU3BOJHYIO JUIsl HM3YY€HHs CBOWCTB
(hyHKIHN ¥ TOCTPOSHHS TPAPUKOB

—  IIPUMEHSATH TIPOU3BOIHYIO TSt MPOBECHNUS
NpUOIMKEHHBIX BBIYMCICHUH, pemars 3a7add IPHUKIAJIHOTO
XapakTepa Ha HaxOXJeHHe HauOOJbLUIEr0 M HaWMEHBILIETO
3HAYCHHS

—  BBIYHCIATH B IPOCTEHIINX CIIy4asiX IUIOMIAAH U 00BEMBI C
UCIIOJIb30BAaHUEM OIIPEJICNICHHOT0 HHTETpala;

—  pemarb panmoHabHbIE, NIOKa3aTesbHbIE,
JorapupMUIEcKre, TPUTOHOMETPHUYECKHE YPaBHEHUS, CBOSIINECS
K JINHEWHBIM M KBaJAPaTHBIM, a TAK)KEC aHAJOTMYHbIE HEPABEHCTBA U
CHCTEMBI;

—  HCIIONB30BaTh TpaQUUECKU METOH PEUIeHUs YpaBHEHHUI
Y HEPaBEHCTB,;

—  n300paxaTb Ha KOOPAWHATHOW IUIOCKOCTH PEIIECHUS
ypaBHEHHIA, HEPABEHCTB U CHCTEM C JIBYMsI HEM3BECTHBIMU;

—  COCTaBIATh M pellaTh ypaBHEHHsS M HEPaBEHCTBA,
CBSI3BIBAIOII[ME€ HEM3BECTHBIC BEJIMYMHBI B TEKCTOBBIX (B TOM YHCIIE
MPUKJIAIHBIX) 3a7a9axX;

—  pewath mpocreiiire KOMOWHATOPHBIE 3a/1a4d METOIOM
nepe0opa, a TakKe ¢ HCIOJIb30BaHUEM M3BECTHBIX (POpMYIT;

—  BBIUKHCIATH B [POCTEHIIMX  CIIydasix BEPOSTHOCTH
COOBITHI HA OCHOBE TIOJICYETA YHCIIA HCXOJIOB;
—  pacro3HaBaTh Ha yepTexax u MOJESAX

IMPOCTPAHCTBECHHLIC (I)OpMBI; COOTHOCUTL TPEXMCPHBIC 00BEKTHI C

@DopMBI: TEKyIllee U UTOTOBOE TECTUPOBAHUE,
CaMOKOHTPOJIb, BBINOJHEHUE KOHTPOJIBHBIX
paboT 1 MPaKTHYECKHUX.

MeToabl: YCTHBIH onpoc (MHAUBUIAYAIBHBINA U
(GpOHTATBHEIN), MUCHPMEHHBIH TECT, JUKTAHT
OCHOBHBIX IIOHSATHH TEMBI, PEIICHHE 3a1ad,
OTYET 10 CaMOCTOSTENIbHOH paboTe, co3nanne
HNOHATUMHOIO CJIOBapsl, YTCHUE 4YEpTexkeil,
COCTaBICHHE CXeM U Tal0iui, 3alura
pedepaToB, MPE3CHTAIHIA.
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UX ONUCAHHUSIMU, H300PAKCHUSIMU,

—  ONHUCHIBATh B3aUMHOC  PACIOJOXKCHHEC TPAMBIX U
TUIOCKOCTEH B MPOCTPAHCTBE, ApTYMEHTHPOBATH CBOM CYXKJIEHUS 00
STOM PacHOI0KECHUH;

—  aHaIM3WPOBAaTh B NPOCTEHIINX CIydasx B3aMMHOE
pacroiokeHre 00bEKTOB B MPOCTPAHCTBE;

—  u300pakaTh OCHOBHBIC MHOTOTPAHHUKH M KpPYTJBIC TEja;
BBITIOJTHATH YEPTEKHU TI0 YCIOBUAM 3a1ad;

—  CTpOUTH NPOCTEHIIHE CeUeHHsI KyOa, IPU3MBI, ITHPAMHUIBI;

—  pemiath TUTAHUMETPHYCCKUEC u pocTenme
CTEpEeOMETpUYECKUE 3aJaud Ha HaxXOXJIEHHE TeOMETPUUYECKHUX
BEJIMYMH (JIJIVH, YTIIOB, IUTONIA/IeH, 00EMOB);

—  WCIONB30BATH NPH PEIICHHH CTEPEOMETPHUSCKUX 3a/1ad
TUTAHUMETPHYECKUE (DaKTHI 1 METOJIBL,

—  TPOBOAWTH JOKA3aTENbHBIE pACCYXIEHHs B  XOJe
pelIeHus 3anay;

—  HCIONB30BAaTh TNPHOOPCTCHHBIC 3HAHWUS W YMCHUSA B
MIPAKTUYECKOH AEATEIbHOCTU U MIOBCEAHEBHON KU3HU:

— UIA TPAKTHYECKHX pPacdeToB MO (opMyiaM, BKITIOUas
(hopMyJIBI, COEpPIKAIIIE CTCIICHH, PaTUKANbI, JIOTapU(MBI
U TPUTOHOMETPUYECCKHE (DYHKIUH, MCIONB3YS IpH
HEOOXOIUMOCTH CIPABOYHBIC MATePHAIbl M MPOCTCHIITHE
BBIYHCITUTENBHBIE YCTPOICTBA;

— JUIs ONHCAHUSA C T[OMOINBIO (DYHKIHMHA pa3IHYHBIX
3aBHCHMOCTEH,  TpPEICTaBICHHUA WX  TpadUUeCKH,
UHTEPIPETAlNH rpaduKOB;

—  pemeHHWs NPUKIATHBIX 33/1a4, B TOM YHCIIEC COIHAIBHO-
SKOHOMHYECCKHX ¥ (U3UYECKUX, HAa HAHOOJBIIHE W
HAaUMEHbIIME 3HAYEHUS, Ha HAXOXJIEHHE CKOPOCTU U
YCKOPEHUS;

— U1 TIOCTPOCHHS W HCCIEAOBaHUSA  MPOCTEHIINX
MaTeMaTHYeCKUX MOJIEICH;

- s aHaIu3a peaTBHBIX YUCIOBBIX JIaHHBIX,
MPEJICTAaBJICHHBIX B BUJC TUArPaMM, rpa(uKoB;

—  JuId aHanmu3a HHOOPMAIMK CTATUCTHYCCKOTO XapaKTepa;

— g WcchenoBaHWSA — (MOICITHPOBAHUA)  HECIOXKHBIX
MPaKTUYECKAX CHTYalldil Ha OCHOBE M3YYEHHBIX (QOPMYI
U CBOHCTB (hUTYD;

— JUI1 BBIYMCIEHUS OOBEMOB M IUIOUIA/Ell MOBEPXHOCTEH
MPOCTPAHCTBEHHBIX TEJI MPH PEHICHUH MPAKTHUECKUX
3a/1a4, UCIOJB3Ysl MPU HEOOXOJUMOCTH CHPABOYHHKU U
BBIYUCITUTEIIHLHBIC YCTPOUCTBA.

3HaHM:

—  3HAuCHHE MAaTEeMaTHYeCKOW HAayKH IS PEHmIeHHs 3a1ad,
BO3HHKAIOIIUX B TEOPUU W MPAKTHKE, HIHPOTY U B TO KE BpeMs
OTPaHUYEHHOCTh MPUMCHCHHS MAaTeMaTHYCCKHX METOJOB K
aHAIM3y W UCCIEJOBAHMIO TPOIECCOB W SIBICHUN B MPHUPOJAE U
00I1IECTBE;

—  3HaueHHWE MPAKTHKHU M BOIPOCOB, BO3HUKAIOIIUX B CaMOM
MaTeMaTHKe IJIsi (OPMHUPOBAaHWS W Pa3BUTHI MaTeMaTHYECKOH
HayKHA; HWCTOPHIO  Pa3BUTHA TMOHATHUS  YHCIA, CO3JaHHA
MaTeMaTHYECKOTO  aHalW3a, BO3HUKHOBCHWS H  Pa3BUTHA
TE€OMETPUH;

—  YHHUBEpCAJIbHBIN XapakTep 3aKOHOB JIOTHKH
MaTeMaTHUECKUX PpacCyKICHWH, WX TPUMEHHMOCTh BO BCEX
00JIaCTAX YEJIIOBEUECKOM JICITEIbHOCTH;

—  BCPOSITHOCTHBIH  XapakTep  pas3iW4yHBIX  IPOIECCOB
OKPYIKaIOIIEro MHpa.
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