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1 TMACHOPT IIPOI'PAMMBI YUEEHOU JTUCIIATUIVHEI

1.1 Ob6nactp npuMeHeHHs paboyeil MporpaMMbl

Pabouas nmporpamMma o61ieo0pa3zoBaTeIbHON yueOHOM TUCIUILTMHBI «Maremaruka: aaredpa u
Hayaja MaTeMaTUYeCKOTO aHalin3a; TNeOMETpHUs» IMpeAHa3HaueHa g H3Y4YeHHs] MaTeMaTUKU B
npodeccnoHaNbHBIX 00pa3zoBarenbHbIX opraHm3anusx CIIO, peanu3yrommx o0Opa3oBaTEIbHYIO
IporpaMMy CpelHero o0Imero o0pa3oBaHMs B Ipeleiax OCBOCHUS OCHOBHOH MpodecCHOHANTbHOM
obpazoBarenbHoii mporpamMmbl CITO (OITIOIT CITO) Ha 6a3e OCHOBHOTO 00IIEro 0Opa3oBaHUs MPHU
MOJTOTOBKE KBAIM(UIIMPOBAHHBIX Pab0UUX, CIYXKAIIUX U CIIEUAINCTOB CPETHETO 3BEHA.

1.2 Mecro y4eOHOM JAUCHUIUIMHBI B  CTPYKType OCHOBHOH  NpO(ecCHOHANBHOM
o0Opa3oBaTenpHONW TporpamMmbl:  ydeOHas gucuuiuimHa «MaremaTtuka: anrebpa W Hadvaia
MaTeMaTHUYeCKOT0; aHalu3a» BXOJUT B COCTaB 00Ie00pa30BaTENbHBIX YYEOHBIX JAUCHHUILIINH
dbopMupyeMbIx U3 00s3aTenbHBIX HpeaMmeTHbIX obmacteit ®I'OC cpennero oOuiero oOpa3zoBaHws,
mis cienrainsHocTed CIIO.

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

[Iporpamma opueHTHpOBaHA HA TOCTHIKECHUE CIEAYIOIINX LIEIeH:

- OBJIQJICHHUE CUCTEMON MaTeMaTUYECKUX MOHSATHI, 3aKOHOB U METOJIOB, U3y4aeMbIX B
mpeJienax OCHOBHOM 00pa3oBaTeIbHON IPOrpaMMBbI CpeIHEro o0Iiero o0pa3oBaHus, yCTaHOBICHHE
JIOTUYECKOM CBSI3U MEXIY HUMHY;

- OCO3HaHHUE U OOBSICHEHUE POJIM MATEeMAaTHKU B OMUCAHUHU M UCCIICIOBAHUH MTPOIECCOB H
SBIICHUH; TIPEJICTABIIEHNE O MAaTEMATHUYECKOM MOJIEIHPOBAHUH U €T0 BOZMOXKHOCTSIX;

- OBIIQ/ICHHE MAaTEeMaTHYECKON TEPMUHOJIOTHEH M CUMBOJIMKOM, HAYallbHBIMH MTOHSATHUSIMHI
JIOTUKU ¥ TPUHIIUIIAMH MaTeMaTHYECKOTO JOKa3aTeNbCTBA; CAMOCTOSTEIHHOTO MTPOBECHUS
JIOKa3aTeIbHBIX PACCYXKICHUH B XO/I€ PEIICHHS 3a/1a4;

- BBITIOJIHCHUE TOYHBIX M MMPUOJMKCHHBIX BBIYHCIICHUE U TPEOOPA30BAHNUN BBIPAKCHHIA,
pellieHre ypaBHEHUI 1 HEPaBEHCTB; PEIIeHHE TEKCTOBBIX 3a]1a4; UCCIIeI0BaHNe (PYHKIINMH,
MOCTPOCHUE UX IPapUKOB; OIEHKA BEPOSATHOCTH HACTYIUJICHHS COOBITUI B MPOCTEUIITNX CUTYAIIUSX;

- m300pakeHre TUIOCKUX M MTPOCTPAHCTBEHHBIX TEOMETPHUSCKHUX (QUTYD , IX KOMOMHAIIHIA,
YTCHHE TCOMETPHUCCKUX YEPTEIKEH; OIMcaHne ¥ 00OCHOBAHKME CBOHCTB (PUTYpP W OTHOIIICHHIA MEXTy
HUMU;

- CMOCOOHOCTH MPUMEHSITh MPUOOPETEHHBIC 3HAHUS U YMEHUS JUIS PEIICHUs 33/1a4, B TOM
qrclie 3a7a4 MPaKTHUeCKOTro XapakTepa U 3a/1a4 U3 CMEKHBIX yUYEOHBIX MPEIMETOB.

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

—  CHUCTeMaTH3alis CBEJEHUH O YMClIax; U3yuYeHUE HOBBIX BUIOB YHCIOBBIX BBIPAKEHUN H

(bopMyIT; COBEpIIEHCTBOBAHUE MPAKTHUYECKUX HABBIKOB U BBIYMCIUTEIBHON KYIbTYpHI, pacuIMpeHue



U COBEpIICHCTBOBAaHWE alredpanveckoro ammapara, c)OPMHUPOBAHHOTO B OCHOBHOH IIIKOJE, €ro
IIPUMEHEHHNE K PEHICHUI0 MAaTEMATUYECKUX U HEMATEMATHYECKUX 3a/a4;

— paclMpeHue W cucTeMaTu3alus OOIIMX CBeAeHHH o (GYHKIUAX, IMOMOJHEHHE Kiacca
M3y4aeMbIX (YHKIHHA, WJUTFOCTpPAIUs IUPOTHI MPUMEHEHHS (YHKIUH I OMUCAHUS U U3YYCHUS
peaNbHBIX 3aBUCUMOCTEM;

— H3y4eHHUE CBOICTB Tl B MPOCTPAHCTBE, GOPMUPOBAHUE YMEHUS NMPUMEHSTH MOJyUYECHHBIE
3HAHUS JJI PELICHUS TPAKTUYECKUX 3a]1a4;

— pa3BUTHE TMPEICTABICHUHA O BEPOATHOCTHO-CTATUCTUYECKHX 3aKOHOMEPHOCTSAX B
OKPY’>KaIOIlIeM MHpPE, COBEPUICHCTBOBAHME WHTEUICKTYaJbHBIX M PEUEBBIX YMEHHUM IyTeM
oboramieHus: MaTeMaTUHYECKOTO SI3bIKa, PAa3BUTHUSA JJOTUYECKOTO MBIIIICHHUS;

— 3HAKOMCTBO C OCHOBHBIMU UJESIMU U METOJIAMH MAaTEMaTUUYECKOT0 aHaJIN3a.

OcBoenue cojepxaHusi ydeOHOM aucuUIUIMHBI «MaTtemartuka: anrebpa M Haudana
MaTEeMaTUYECKOr0; aHAJIN3a» 00ECIICUNBAET JOCTHIKEHUE CICAYIONIUX PE3yIbTaTOB

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(hOpMUPOBAHHOCTh OTHOIICHHMSI K MaTeMaTHKE KaK K 4YacTH OOIIEYeIOBEUECKOUW KYyIbTYphl dYepe3
3HAKOMCTBO C UCTOPUEN PA3BUTHS MATEMATUKH, 3BOJIFOLNEH MaTEMATUYECKUX HJICH;

- Pa3BUTHE JIOTHYECKOTO MBIIIJICHHS, TPOCTPAHCTBEHHOTO BOOOPaKEHUS, aIrOpUTMHUECKOM
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
MaTeMaTU4YeCKON MOATOTOBKY;

- TOTOBHOCTh M CIOCOOHOCTh K OOpa3OBaHHMIO, B TOM 4YHCJIE CamMoOOpa3oBaHUIO, Ha
MIPOTSDKEHUH BCEH JKM3HM; CO3HATEIIPHOE OTHOIIEHNE K HEMPEPHIBHOMY O00pPa30BAHHIO KaK YCIOBHIO
yCTenHo npodeccuoHaIbHON 1 00IIECTBEHHOU 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 JIESATEIHHOCTD;
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  IPOEKTHON
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 CPE/ICTBAMH: YMEHHE SICHO, JIOTHYHO M TOYHO W3JIaraTh CBOIO TOUKY
3pEeHHsI, UCTIOIB30BaTh aJIEKBAaTHBIE SI3BIKOBBIE CPEJICTBA;

- BJIQ/ICHUE HaBbIKAMU MIO3HABATENIbHON pedIeKchy Kak 0CO3HAHMsI COBEpIIAEMBIX NeHCTBUI
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 YacTH MUPOBOW KYJIbTYPHI U MECTe
MaTeMaTHKHd B COBPEMEHHOW NMBWIIM3ALMHU, CIIOCO0AaX ONHCAaHUS 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,

MMPOBOAUTDL NOKA3ATCIBbHBIC PACCYKACHUA B XOAC PCUICHUA 3a1a4,



- BJIAJICHUE CTAaHAAPTHBIMU IIPUEMAMHU PEIICHUS PAUMOHAIBHBIX W HPPALUOHAIBHBIX,
MIOKa3aTeNIbHBIX, CTENEHHBIX, TPUTOHOMETPHUUYECKHX YPABHEHUH W HEPABEHCTB, HUX CHUCTEM;
HCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOrpamMM, B TOM YHUCJE JJII MOUCKA IIyTHU PELICHUS U
WJUIFOCTPALIVY PELICHUs] YPABHEHUN U HEPABEHCTB;

- chOpMUPOBAHHOCTh MPEJCTABICHHH 00 OCHOBHBIX MOHATUAX, HAEAX U METOAAX
MaTEeMaTU4YeCKOro aHaJIn3a;

- BJIaICHUE€ OCHOBHBIMHM IMOHSATUSAMHM O IUIOCKMX M IPOCTPAHCTBEHHBIX TI€OMETPUYECKUX
durypax, uX OCHOBHBIX CBOICTBax; C(HOPMHUPOBAHHOCTH YMEHHUSI PACIIO3HABAThb I€OMETPHUUECKHE
¢urypel Ha dYepTekax, MOJENIAX M B PEAIbHOM MHpPE; NPUMEHEHHUE H3YyYCHHBIX CBOWCTB
reoMeTpudeckux Guryp u GopMmyl i pemeHusi TEOMETPUIECKUX 3a7ad M 33/1a4 C MPAKTHYECKIM
COZIepKaHUEM;

- 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 pe3yiabTaTaM OCBOCHMS ITUCHUILUIMHBI MaTemaruka Ha 0a30BOM YpOBHE

MMPEACTaBJICHLI B Ta6J'II/II_IeZ

bazoBblil ypoBeHb
«[IpobaeMHO-PYHKIINOHATBHBIE PE3YIBTATHD)
Paznen |. BelmyckHUK HayduTCS I11. BRITyCKHHMK NOJTYYUT BO3MOXXHOCTh HAYYUTHCS
Ienu JIn1s ucnosb30BaHUs B IOBCEHEBHON JKU3HU U JInis pa3BUTHA MBIIUIEHHS, UCIIOIb30BaHHS B IIOBCETHEBHON )KU3HU
OCBOEHUS obecriedeHrs BO3MOXKHOCTH YCIIEIITHOTO NMPOJIOJDKEHHUS | M 00ecreueHns] BO3MOXKHOCTH YCIEIIHOTO MPOJI0JKEHHS
npeaMeTa 00pa3oBaHus MO CMIENUATIBHOCTSM, HE CBSI3aHHBIM C 00pa3oBaHus MO CMENNATBHOCTSM, HE CBSI3aHHBIM C IPHKIIaIHBIM
MIPUKJIaJHBIM UCIIOJIb30BAHUEM MaTeMaTUKU HCTIOJIb30BaHUEM MaTeMaTUKU
—  TpeGoBanwus Kk pe3ysbTaTtam
OneMeHTHI OnepupoBath Ha 6a30BOM YPOBHE™ TOHATHAMH: —  OuepupoBaTh’ MOHATHAMU: KOHEYHOE MHOXKECTBO, HIEMEHT
TEOpHHU KOHEYHOE MHOXKECTBO, 3JIEMEHT MHOXKECTBA, MHOJKECTBA, IOJMHOXKECTBO, IEpeceYeHHe M OOBEIUHEHHUE
MHOYECTB 1 HOJIMHOKECTBO, TIEPECEUEHHE M 00BETMHEHHE MHOXECTB, YHCJIOBBIC MHOXKECTBA HA KOOPAUHATHON MPSIMOM,
MaTeMaTH4YEeCK MHOY€ECTB, YHCJIOBbIC MHOXKECTBA Ha OTpe30K, HUHTEpBal, IOIYUHTEPBald, IPOMEKYTOK C
O JIOTHKHU KOOPJMHATHOM MPSIMOM, OTPE30K, MUHTEPBAI, BBIKOJIOTOH TOYKOH, Tpadudeckoe MpeACTaBlIeHHE MHOXKECTB
onepupoBaTh Ha 6a30BOM ypOBHE MOHATHSIMU: Ha KOOPAMHATHOMU IJIOCKOCTH;
YTBEPXKACHUE, OTPUIIAHUE YTBEPKACHUS, —  OIEpUpOBaTh TOHATUAMH: YTBEpXKICHHE, OTpHUIlaHNE
HMCTUHHBIE U JIOXKHBIE YTBEPXKICHHM, IPUUNHA, YTBEPIKIECHUS, HCTUHHBIE U JIOKHBIC YTBEPIKICHHUS, IIPUIMHA,
CJIEJICTBUE, YACTHBIN CTydan obmiero CIEJCTBHE, YACTHBIM  Ciydail obmiero YTBEPXKJICHHUS,
YTBEPKICHUS, KOHTPIIPUMED; KOHTPIIPUMED;
HAaXOMUTh IEPECceueHne U O0bEAMHEHNE IBYX —  NPOBEPSATH MPUHAJIEKHOCTh JIEMEHTA MHOXKECTBY;
MHOJKECTB, MPEICTABICHHBIX Trpaduiecki Ha —  HaxXONWTHh MepeceveHre W OObeNUHEHHE MHOMKECTB, B TOM
YHCTIOBOM “pﬂM9ﬁ; . YHCIIe MPEACTABICHHBIX TpadUuecky Ha YHCIOBOH MPSIMOH 1
CTPOUTH HA YUCIIOBOW IPSAMOI TOAMHOKECTBO Ha KOOPAMHATHOI [IOCKOCTH,

' 3pech v panee: pacno3HaBaTb KOHKPETHbIE NPUMEPbI OBLLUX NOHATUI MO XapaKTePHbIM NPU3HAKaM, BbINOJHATbL
[eNCcTBMA B COOTBETCTBMU C ONpeaeseHMEM U NPOCTENLWLNMM CBOMCTBAMM NOHATUIN, KOHKPETM3MPOBaTbL NpUMepamm
obuwme noHATHA.

® 3pech 1 fanee; 3HaTb ONPeAENeHNE NOHSATUSA, YMETb MOACHATb Er0 CMbIC/, YMETb UCMONb30BaTb MOHATUE U €ro
CBOICTBA NPU NPOBEAEHUMN PACCYKAEHUN, peLlueHnn 3a4au.



YHUCJIOBOI'0O MHOXKECTBA, 3a/IaHHOC HpOCTeﬁH.IPIMPI

YCI10BUAMU,
pacrio3HaBaTh JIOKHBIC YTBEPIKACHUS, OIINOKHU B
PacCyKICHUAX, B TOM 4HCJIE C

HCNOJIb30BAHUEM KOHTPIPUMEDPOB.

—  IPOBOJUTH IOKA3aTEIbHBIE PACCYXKIECHUS I OOOCHOBAHHS
HCTHHHOCTH YTBEP)KICHUI.

Yucna u
BBIPaKCHHUS

OmnepupoBaTh Ha 6a30BOM yPOBHE MOHATHAMU: II€TI0€
YHCJI0, JETMMOCTh YUCeN, OOBIKHOBEHHAs APOOD,
JieCAITUYHAsT IPOOb, PaI[IOHAIBHOE YUCITIO,
IpUOIKEHHOE 3HAUSHUE YHCIIa, YacTh, TOJI,
OTHOIIICHHE, TIPOIIEHT, ITOBHIIICHHE U TIOHIDKCHUE
Ha 33/IaHHOE YHCIIO IPOIIEHTOB, MacIuTad;

oIepupoBaTh Ha 6a30BOM ypOBHE ITOHATHSIMU:
norapum YKcia, TPUrOHOMETPUYECKas
OKPY’KHOCTb, 'paJ{lyCHasi Mepa yriia, BelIu4nuHa
yria, 3aJaHHOT'O TOYKOM Ha TPUTOHOMETPUYECKOM
OKPY’KHOCTHU, CHHYC, KOCHHYC, TAHT€HC 1
KOTAHT'€HC YTJIOB, HMEIOIIUX ITPOU3BOIIBHYIO
BEJINUHHY;

BBITIOJTHATE apU(METHIECKHE ISHCTBHS C IEIBIMH 1
panMOHANTEHBIMU YHCIIAMHY,

BBITIOJTHSATEH HECTIOXKHBIE IPE0OPa30BaHNs YHUCIOBBIX
BBIPAKEHHH, COIEPIKAIIUX CTEHEHH YHCe, JIH00
KOPHH U3 YHCEI, THOO0 JIOTaprU(pMbI YHCEIT;

CPaBHUBATH PAI[OHANBHbIEC YHCTA MEXKIY CO0Oii;

OLICHUBATh U CPABHUBATh C PAIIMOHAIBHBIMH YUCIAMHI
3HAUESHUS [ETIBIX CTENeHeH Ynce, KopHer
HaTypaJbHOI CTEIeHH U3 YHCell, JJorapu(MoB
YHCeT B IPOCTHIX CIyYasX;

n300paXkaTh TOYKaMH Ha YHCIIOBOH IPSIMOM LIeNbIe 1
panuoHaNbHbBIE YUCTA;

n300paxaTh TOUKAMH Ha YHCIOBOH MPSIMOIi LiesbIe
CTEMEHH YHCEeT, KOPHU HaTypanbHOIl CTEIEHH U3
YHCeII, JIOTapu(MbI YHCEN B IPOCTHIX CIydasx;

BBITIOJTHSATE HECJIOJKHBIE IPE0Opa30BaHMs LENbIX U
JIpOOHO-PaIIMOHANIBHBIX OYKBEHHBIX BBIPAKCHHUI;

BBIPa)XaTbh B MPOCTEHIINX CITydasX U3 PaBEHCTBA OJHY
MEpEMEHHYIO Yepe3 ApYyTrHe;

BBIYHCIIITH B IPOCTHIX CITydasX 3HAYCHHS YUCIOBBIX H
OYKBEHHBIX BBIPaXXEHHH, OCYIIECTBIISSA
HEOOXO0JMMBIE TIOACTAaHOBKH U IPeOOpa30BaHUs;

M300paXkaTh CXeMAaTHIECKH YToJl, BEIMYMHA KOTOPOTO
BBIp2)KEHA B Ipaycax;

OLICHNBATh 3HAKH CHHYCa, KOCHHYCa, TAaHT'€HCa,
KOTAQHI'€HCAa KOHKPETHBIX YIJIOB.

CB00OAHO ONEPUPOBATH MOHATHAMH: II€I0€ YUCTIO0, AETUMOCTh
yrcel, OOBIKHOBEHHAS Ipo0b, IecATUYHAs JpOOb,
palMoHaNbHOE YHCIIO, MPUOIMKEHHOE 3HAUCHNE YHCIIa,
4acTh, IOJIS, OTHOIICHHNE, IIPOIIEHT, TOBHIIIICHHE 1 IIOHIKCHUE
Ha 33IaHHOE YHCIIO IPOLEHTOB, MacITad;

HPUBOAUTE IIPUMEPHI YHCET C 3aJaHHBIMHU CBOHCTBaMH JIETTMMOCTH;

OIIepHPOBATh MOHATUSIMH: JIOTapU(M UYHCIIa, TPUTOHOMETPUYECKast
OKPY’KHOCTB, PafiuaHHasl ¥ TpadyCHasi Mepa yIia, BeIMUNHa
yria, 3aJaHHOI'O TOYKOM Ha TPUTOHOMETPUUIECKON
OKPY’KHOCTH, CUHYC, KOCUHYC, TAHT€HC ¥ KOTAHTEHC YTJIOB,
HMEIOIIHUX MTPOU3BOJIBHYIO BEIUUNHY, YUCTA € U T;

BBITIOJTHATE apH(pMETHIECKHE ISHCTBUS, COUeTasl YCTHEIE H
MMICEMEHHBIE TPUEMEIL, TPUMEHSISI IPH HE0OXOJUMOCTH
BEIYHCIIUTENIBHBIE YCTPOICTBA;

HaXOJUTh 3HAYCHHS KOPHS HaTypalbHOM CTEIEHH, CTETICHH C
panMoHANBHBIM MOKa3aTeleM, Jorapudma, HCIoNIb3ys Ipu
HEOOXOIMMOCTH BBIUYUCIHUTEIbHBIE YCTPOHCTBA;

MOJTb30BaThCS OIEHKOM U MPUKHIKOH P MPAKTHIECKUX
pacderax;

MPOBOJIUTSH IO H3BECTHBIM (POPMYNaM U MpaBHIAM
npeoOpa3oBaHyst OyKBEHHBIX BBIP)KEHHUH, BKIIIOYAIONTHX
CTENEHH, KOPHH, JIOTapu(pMBI 1 TPUTOHOMETPHYECKHE
GbyHKIUM;

HaXOJUTh 3HAYCHHMS YHCIOBBIX U OYKBEHHBIX BBIPOKCHUH,
OCYIIECTBIISST HEOOXOAUMBIE TTOJICTAHOBKU U
npeoOpa3oBaHus;

—  n3o0pakaTh CXEMaTH4YeCKH YIoJl, BeJMYMHA KOTOPOTO
BBIP2)KEHA B Ipalycax WU paJuaHax;

—  HUCNOJB30BAaTh ITIPH pELICHWH 3aJad TaOJMYHBIC 3HAYCHUS
TPUTOHOMETPUIECKHX (YHKIIUH yTIIOB;

—  BBINOJNHATH NEPEBOJ BEIUYUHBI YIila M3 paJaHHOW Mephl B
TpagyCcHYIO U 00paTHO.

VpaBHeHus u

Pemats nuHeliHble ypaBHEHHS U HEPABEHCTBA,

- Pemars paluOHaJIbHBIC, MOKA3aTCIbHBIC U J'IOFapI/Iq)MI/I'-IeCKI/Ie

HEepaBEeHCTBA KBa/IpaTHBIE YPaBHEHHUS; ypaBHEHUs] U HEPaBEHCTBA, MPOCTEIe UppallMOHAIbHBIC U
perats Jorapudmudeckue ypapHenus suza log , (bx + TPUTOHOMETPUYECKHE YpPABHEHMs, HEpPaBEHCTBA M HX
¢) = d u mpocreiitme HepaBeHcTBa Buaa 10g , X < CHCTEMBI;
d; HCTIOIB30BATh METOIBI PEIICHNS YPaBHEHNI: IPUBEACHNE K BULY
pelaTh nokasateNbHbIe ypaBHenns, Buna a> = d (rae «TPOU3BEJICHNE PABHO HYIIOY» HIIH «9aCTHOE PABHO HYIIO»,
d MOKHO TIPECTABUTD B BHIE CTEIICHH C 3aMeHa epEeMEHHBIX;
OCHOBaHHUEM &) M IPOCTENIINE HEPABEHCTBA BUIA | MCIIOJIL30BATH METO/ HHTEPBANIOB JUISl PEIIEHHS] HEPABEHCTE;
a*<d (rme d MOXHO NpeiCTaBUThL B BUAC — HCIOJIb30BaTh rpa(bnquKHﬁ METOH OJIs HpH6JIH>1<eHHOr0
CTETIEHH C OCHOBAHHUEM );. pelenns ypaBHEHHH U HEPABEHCTB;
TNIPUBOJIMTE HECKOJTBKO PHMEPOB KOPHEH —  m300paxaTh Ha  TPUTOHOMETPHUYECKOHU OKPY>KHOCTH
TIPOCTEHINETO TPUTOHOMETPHICCKOTO YPaBHCHHS MHOXKECTBO PEIIEHUH MpOCTEHIINX TPUTOHOMETPHUUECKUX
BUza: sin X =a, CoSX =4, tgx =a, ctg X = a, rae ypaBHEHHi M HEPABEHCTB;
a — Ta0JIMYHOE 3HAYCHHE COOTBETCTBYIOLICH —  BBINOJNHATH OTOOp KOpHEH ypaBHEHWH WM pEHICHHH
TPHUTOHOMETPHYECKOH PYHKIMN. HEPaBEHCTB B COOTBETCTBUU C JOMOJIHUTEIbHBIMH YCIOBUSIMU
Y OTPaHUYEHMSIMU.
OyHKuMUN OnepupoBaTh Ha 6a30BOM YPOBHE TIOHATHIMH: OnepupoBaTh MOHATHAMH: 3aBUCHMOCTb BEJIMYNH, (QYHKIUS,

3aBUCUMOCTh BEJIUUMH, QYHKIHS, apTyMEHT U
3Ha4YeHHe HYHKIMH, 00IaCTh ONpEIeNeHHUs 1
MHOXECTBO 3Ha4YeHHil HyHKIMH, Tpaduk
3aBUCHMOCTH, TpapuK HyHKIUH, HYIH QYHKIHH,
MPOMEXYTKH 3HAKOIIOCTOSIHCTBA, BO3pAacTaHHE Ha
YHCIIOBOM ITPOMEXYTKE, YOBIBAHHE HA YHCIOBOM
MPOMEXYTKe, HanboJIbIlee U HauMEHbIIee
3Ha4YeHHe (QYHKIMH HA YHCIOBOM IPOMEXYTKE,
nepuoanyeckas QyHKUus, NepuoL;

apryMeHT U 3HaueHHe QyHKIHMHU, 00JIacTh ONPEACIICHUs U
MHOYKECTBO 3Ha4YeHHil HYHKIMH, TpaduK 3aBUCHMOCTH,
rpaduk GyHKIUH, HYTHA GYHKIHH, TPOMEKYTKH
3HAKOIMOCTOSHCTBA, BO3pACcTaHHE Ha YHCIOBOM IIPOMEKYTKE,
yObIBaHHE Ha YHCIOBOM IPOMEXKYTKE, HAaHOOJIbIIEE 1
HanMEeHblIIee 3HaYeHNe QYHKIMHU HA YHCIOBOM IIPOMEKYTKE,
nepuoanyeckast QyHKIMS, HEpUOA, YeTHas U HeUeTHas
($yHKIUY;

OlIepUPOBATh MOHATUSAMU: IIpsiMasi M oOpaTHas




OIICpHUpPOBATh Ha 06a30BOM YPOBHEC INOHATUAMU: TIpsAAMast

u 06paTHa$1 TMPOINOPIHUOHAIIBHOCTD HHHCﬁHa}I,
KBaJlpaTu4Hasd, JIOl"apI/Iq;)MI/I‘IeCKaﬂ u
IoKasaTcCJibHasa (byHKL[I/II/I, TPUTOHOMETPUIECCKUEC

GbyHKIUH;

pacIio3HaBaTh rpa UKy JIeMEHTAPHBIX (YHKIMIA:

MPSIMO U 0OpaTHON MPONOPLHUOHATEHOCTH,
JIMHEHHOH, KBaAPaTUYHOM, TIOTapUPMUIECKON 1
MOKa3aTeNIbHON (PYHKUNH, TPUTOHOMETPUIECKUX

byHKIMiT;

COOTHOCHTB TPaMIKH 3JIEMEHTAPHBIX (YHKIIUH:

IIPSIMO¥ M 0OpaTHOM MPONIOPIHUOHAIBEHOCTH,

JMHEWHOH, KBaJpaTUIHOMH, JIOrapu(hMUIECKOH 1
MOKa3aTeNIbHON (PyHKUNH, TPUTOHOMETPUIECKUX
GbyHK1Wit ¢ HpopMyTaMH, KOTOPBIMU OHY 3a/1aHbI;

HaXOJHTh 1O rpaduKy IpUOIHKEHHO 3HAUCHHS

(YHKIMM B 331laHHBIX TOUKaX;

oTpeneIsiTh 1o rpaduKy cBoicTBa GyHKINH (HyH,

IIPOMEKYTKH 3HaKOIIOCTOSIHCTBA, IPOMEIKYTKU
MOHOTOHHOCTH, HanOOJIbIIINE ¥ HAaMEHBIIINE
3HA4YEHUs U T.IL.);

CTPOUTH 3CKU3 rpaduka GyHKINH, yIOBICTBOPSIOMIECH

MIPUBEACHHOMY Ha0OPY YCIOBUH (IIPOMEKYTKH
BO3pacTaHus / yObIBaHMs, 3HAYCHUE (PYHKINUHU B
3aIaHHO# TOYKE, TOUKH IKCTPEMYMOB H T.11.).

MIPONIOPIHOHANIBEHOCT, JTMHEHHAs, KBa{paTHIHas,
norapuMuIecKas ¥ IIoKkazaTeabHas GYHKIUH,
TPUTOHOMETPUYECKUE (DYHKIINY,

—  OIpeAeNATh 3HaUeHHE QPYHKIUH MO 3HAYCHHUIO apryMEHTa IIpH
Pa3IMYHEIX crioco0ax 3axanus (yHKIHH;

—  CcTpouTh rpaMKu U3YUCHHBIX (YHKIMIL;

OIMCHIBATE 110 I'paduKy U B MPOCTEHUIINX CITydasx 1o Gopmyie
MOBE/ICHNE U CBOMCTBA (DYHKIHNIT, HAXOIUTH 110 TPaduKy
(yHKIMHM HanOOoJbIINE U HANMCHBIINE 3HAYCHS;

CTPOUTH 3CKH3 Tpaduka GYHKIUH, YIOBICTBOPSIOIICH
MIpUBEACHHOMY Ha0OPY YCIOBUH (IIPOMEKYTKH
BO3pacTaHuUs/yObIBaHUS, 3HaUeHHE QYHKIMH B 3a1aHHOH
TOYKE, TOYKH SKCTPEMYMOB, ACUMIITOTHI, HYJIM QyHKINH 1
T.1.);

pemiaTh ypaBHEHHs, IPOCTEHIIINE CHCTEMbI yPaBHEHUH, HCIIOb3Ys
CBOIfcTBa (YHKIMIA M NX TPAQHKOB.

DIeMEHTEI
MaTeMaTHYECK
Oro aHajm3a

OmnepupoBaTh Ha 6a30BOM YPOBHE TIOHSATHIMH:

pon3BoHas (PYHKIIMH B TOUKE, KacaTelbHas K
rpaduky GyHKIMH, Tpor3BogHAs QyHKIMY;

OIIpeeIsITh 3HaYeHHE IPOM3BOTHON (DYHKIIUH B TOUKE

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

peuraTth HECJIOXKHBIC 3a1a4Y/ HA IPUMCHCHUE CBA3U

MEXly TPOMEXYTKaMH MOHOTOHHOCTH U TOYKaMH
9KCcTpeMyMa (QyHKIHMH, C OHOI CTOPOHBI, 1
MIPOMEXKYTKaMHU 3HAKOIIOCTOSHCTBA U HYJIAMU
MIPOU3BOTHOM 3TOM QYHKINH — C JPYTOH.

OmnepupoBaTh MOHATHAMHU: IIPOU3BOIHASL (QYHKIHH B TOUKE,
KacatelnbHast K TpaduKy QyHKIMU, IPON3BOAHAS QYHKIIUH;

BBIYHCIIITH IPOM3BOIHYIO OJJHOWICHA, MHOTOWICHA, KBa[PATHOTO
KOPHSI, TIPOM3BOTHYIO CYMMBI ()YHKIIHIA;

—  BBIYHCIATH TIPOM3BOJHBIC DJIEMEHTApPHBIX (QYHKIHH W HX
KOMOWHAIVI, HCTIONB3YsI CIIPaBOYHbIE MaTepUaJIbl;

—  HCCemoBaTh B INPOCTEHINMX  CiOydasx (QYHKIMH Ha
MOHOTOHHOCTb, HAaXOAWTHb HaWOONBIINE W HaUMEHBIINE
3HaUeHUs] (QYHKLUUH, CTPOUTh TpadUKH MHOTOWICHOB U
MPOCTEHIINX PALMOHANBHBIX (QYHKIMII € MCIONB30BaHHEM
anmnapara MaTeMaTH4ecKOro aHaIn3a.

CrarucTuka u

OmnepupoBaTh Ha 6a30BOM yPOBHE OCHOBHBIMU

- HNwmethb NpeaACTaBJICHUE O JUCKPETHBIX W HENPEPLIBHBIX

Teopus OIHUCATENbHBIMU XapaKTEPUCTUKAMU YHCIOBOTO CIy4allHBIX BEJIMYMHAX U paclpeieseHusX, O He3aBUCUMOCTH
BEPOSATHOCTEH Habopa: cpeaHee apudmMeTHIecKoe, MeIHaHa, CIIy4alHbIX BEJINYMH;
» JJOTHKa 1 HanOoJIbIeE U HAMMEHBIIEE 3HAYECHHUS; —  HUMETh MPEACTABICHHE O MaTEeMaTHYECKOM OXHUIAHUM U
KOMOHHATOPH | OTMEpHUPOBAaTh Ha 6a30BOM YPOBHE MOHSATHAMHE: YaCcTOTa JIUCTIEPCHH CITYYaiiHbIX BEJIUUHUH;
Ka M BEPOSTHOCTb COOBITHUS, CllyqailHbIi BBIOOD, —  HUMETh IMpEJCTAaBJIEHUE O HOPMAaJbHOM pacClpeieeHUH H
OIBITBI C PABHOBO3MOXHbBIMH 371€MEHTapHBIMU MprMepax HOPMaJIbHO pacTpeeNICHHBIX CITyJaifHbIX BEJIMYNH;
COOBITHAMY; MOHUMATH CYTh 3aKOHA OOJBIINX YUCET U BEIOOPOYHOTO METO/Ia
- BBIYUCIIATE BEPOATHOCTHU COOBITUII Ha OCHOBE U3MEpEHU BepOHTHOCTeﬁ;
IO/ICYETa YHUCTIa HCXOA0B. HMeTb IpeJICTaBICHUE 00 YCIOBHON BEPOSITHOCTH U O MOIHOM
BEPOSTHOCTH, IPUMEHATh UX B PEUICHUH 3a]1ay;
HUMETh MPEJICTABICHNE O BaXKHBIX YaCTHBIX BUJIaX paclpeieeHui
U TIPUMEHSTH UX B PEIICHUH 3a/1a4;
—  HMMEeTh NPEJICTABJICHNE O KOPPEISIUK CITyYalHbIX BEJIMYHH, O
JMHEIHOM perpeccuu.
TexkcroBbie PemraTe HecoKHBIE TEKCTOBBIE 3a/1a4M PA3HBIX TUNOB; | —  Pemarh 3agaud  pasHbIX THIIOB, B TOM 4YHCJE 3a/auyd
3a/1a4n —  aHaJIU3UPOBATH yCIIOBHE 3a7a4u, npu MIOBBILIEHHON TPYAHOCTH;

HEOOXONUMOCTH CTPOUTh [JIs €€  pEelIeHUs
MaTeMaTH4YECKyIO MOJIEIb;

MOHMMAaTh U UCIIOIB30BATh AJISI PEIISHUs 3ahauu
uHGOpMAIMIO,  TIPEJACTaBIEHHYIO B  BHIE
TEKCTOBOW M CHMBOJIBHOHM 3aIMCH, CXeM, TaOuui,
Juarpamm, rpaduKoB, pUCYHKOB;

JIeWCTBOBaTh MO AJITOPUTMY, COJEpKalleMycs B
YCIIOBHH 3371a4H;

HCIIONB30BaTh JIOTUUECKUE PACCYXKICHUS IPU
PEIIeHNH 3a1a4H;

paboTaTh ¢ M3OBITOYHBIMH YCIOBUSIMHU, BBIOHpas
u3 Bcelt nHOpMaIH, TaHHBIE, HEOOXOAUMBIE IS
pelleHys 3a/1a4H;

OCYILECTBJIAT HECIIOKHBIN 1epe6Gop BO3MOKHBIX
pelleHui, BbIOMpas M3 HHUX ONTHMAIbHOE II0
KpuTepusaM, chOpMyIHPOBAHHBIM B YCIOBUH;
AHAJIM3UPOBATh U MHTEPNPETUPOBATH M0J1y4EHHbIE

—  BbIOMpaTh  ONTHMAJbHBI  METOX  pCIUCHWs  3ajadu,
paccMatpuBas pa3IMyYHbIE METO/BL;

—  CTPOUTb MOJEIb PEIICHHUS 3aa4l, IPOBOAUTH JOKa3aTeIbHbIC
paccyXaeHus;

—  pemaThb 3a1a4d, Tpedyromue nepedopa BapHaHTOB, IPOBEPKH
YCJIOBHH, BBIOOpA ONMTHMAJIBHOTO Pe3yJIbTara;

—  aHAIU3UPOBATh M UHTEPIIPETUPOBATH PE3yIbTAThl B KOHTEKCTE
YCJIOBHSI 3a7ayd, BBIOMpATh pEILICHHs, He MPOTHBOpEYAIlINe
KOHTEKCTY;

—  TepeBOJHUTh NPH PEIICHUM 3aJadd HH(POPMAIMIO W3 OXHOI
(GbopMBI B APYTYIO, HCHONB3Ysl NP HEOOXOAUMOCTH CXEMBI,
TabnuLel, rpaduKy, AMarpaMMbl;

B noscenHeBHOH KU3HU U IIPU U3YYECHUH APYIUX IIPEIMETOB:
—  pemiaTh NPaKTHYECKHUE 3a/1a4y U 33[a4u U3 APYTHX MPEIMETOB




pelIeHus B KOHTEKCTe YCJIOBUS 3a/jadl, BEIOUPATh
pelIeHys, He IPOTHBOpeYaNIue KOHTEKCTY;

pemiaTh 3a1a4 Ha pacyeT CTOMMOCTH HOKYIOK, yCIIyT,
MOE3/I0K U T.IL;

pemIaTh HeCJIOXKHBIE 3a1a4H, CBSI3aHHEIE C JOJICBBIM
y4acTHEM BO BJIaJCHUM GUPMOMH, IPEANPUIATHEM,
HEJBHKMMOCTBIO;

perarth 3a/la4y Ha IPOCTHIE TIPOLEHTHI (CHCTEMBI
CKHMIOK, KOMHUCCHH) M Ha BBIYUCIICHUE CIIOKHBIX
MIPOLICHTOB B PA3JIMYHBIX CXeMaxX BKJIAIIOB,
KPEIHUTOB U UITOTEK;

pemaTh IpaKTHIECKUe 3a1a9H, TpeOyIoIie
HCTIOIb30BaHMS OTPUIIATENBHBIX YHCel: Ha
oIIpeJieIeHue TeMIIEPATypPhl, Ha ONPECICHUE
MOJIOXKEHUS Ha BpeMEHHOH ocH (10 HamIeH 3psl 1
ocJIe), Ha ABMKCHHE IEHEKHBIX CPEIICTB
(mpuxon/pacxon), Ha onpeaeIeHIe
[ITyOHHBI/BBICOTHI U T.I1.;

HCIIOB30BATh MOHATHE MAcIITa0a Ul HaXOXKICHUS
PacCTOSIHUI M AJIMH Ha KapTax, IIaHax
MECTHOCTH, ITaHaX MOMEIIEHHH, BEIKpOHKaX, U
paboTe Ha KOMITIBIOTEPE U T.1I.

T'eomerpus OmnepupoaTh Ha 6230BOM ypOBHE OHATHAMH: TOUKA, OmnepupoBaTh MOHATHAMH: TOUKA, IPSIMAast, TIIOCKOCTH B
IpsiMasi, INIOCKOCTH B IIPOCTPAHCTBE, MIPOCTPAHCTBE, MAPaIIETbHOCTh U MEPICHINKYIIPHOCTD
MapaIeIbHOCTh U HEPIEeHIUKYISIPHOCTD MPSIMBIX MIPSIMBIX U TIIOCKOCTEH;
U TJIOCKOCTEHH; NPUMEHSTH JUIS PEIICHUs 3a]a4 TeoMeTpruIecKkre (haKThl, eCIIu
pacIio3HaBaTb OCHOBHBIE BHJIbl MHOTOTPaHHUKOB YCJIOBHS IPUMEHEHUS 3a1aHbI B SIBHOH (opme;
(mpu3ma, mupamMua, IPsIMOYTOJIBHBIH pelaTh 3a1a4y Ha HaX0XJICHUE M'eOMETPUUECKUX BEIUYMH 110
napajiesenumnes, Kyo); o0pasiam WM aaropuT™Mam;
n300paxaTs H3ydaeMble GUTypHl OT PYKH H C Jienathb (BBIHOCHBIC) IJIOCKUE YEPTEKH U3 PUCYHKOB OOBEMHBIX
MIPUMEHEHHEM MPOCTHIX YEPTEKHBIX ¢uryp, B TOM 4nciie pUCOBaTh BUJ CBEPXY, COOKY, CTPOUTH
HHCTPYMEHTOB; CEeYEHHs MHOTOTPAHHUKOB;
JeTaTh (BBIHOCHBIE) IIOCKUE YEPTEKH U3 PHCYHKOB U3BIIEKaTh, HHTEPIPETHPOBATH U IPE0OPa30BBIBATH HH(OPMAIIHIO
MIPOCTBIX 00BEMHEIX (DUTYp: BHI CBEPXY, COOKY, 0 TeOMETPUYECKUX (HUTypax, IPeICTaBICHHYIO Ha YepTekKax;
CHH3Y, NPUMEHSATh FeOMeTpHIecKre (pakThl IUIs peleH s 3a4a4, B TOM
U3BJIEKaTh HH(OPMAIHIO O TPOCTPAHCTBEHHBIX ycie NPeANoararoliX HECKOIbKO IIaroB peLeHus;
reOMEeTPHIECKHX (QUrypax, PeICTABICHHYIO Ha OIUCHIBATh B3aUMHOE PACIIONI0XKEHHE MPSAMBIX U IUIOCKOCTEH B
yepTekax U pHCyHKaXx; MIPOCTPAHCTBE;
HNpUMEHATH TeopeMy IIndaropa npu BEIYUCICHHN (hopMyIHpOBATH CBOMCTBA M IPU3HAKH (QUTYD;
3JIEMEHTOB CTEPEOMETPUUIECKUX (PUTYD; JIOKa3bIBaTh TEOMETPHIECKHIE YTBEPKICHUS,
HaXOAUTh 0OBEMBI M IO I1 TOBEPXHOCTEH BJIA/IeTh CTAaHJAPTHOH KiIaccu(uKaIyeil mpoCTPaHCTBEHHBIX GUTYD
MIPOCTEHIINX MHOTOIPAHHUKOB C IPUMEHEHHEM (MmpaMuIBl, IPU3MBIL, TTapaIeIenuIe Ibl);
bopmy; HaXOJUTb 00BEMBI U IUIOLIAJ1 HOBEPXHOCTEH reOMETPUYECKUX Tell
pacro3HaBaTh OCHOBHBIE BUJIBI T€JI BpAIeHUs (KOHYC, C mpuMeHeHneM hopmy;
LWIMHD, chepa U map); BBIYMCIISITh PACCTOSIHUS U YTJIBI B IPOCTPAHCTBE.
HaXOAUTh 00BEMBI M IIJIOIAJ1 TOBEPXHOCTEH
MIPOCTEHINX MHOTOTPAHHUKOB U TEJI BPAIICHNUS C
MIpUMEHEHHEM OpPMYIL.
Bekropsr n — OnepupoBaTh Ha 0a30BOM ypoBHe moHATHEM | — OnepupoBaTh TMOHATHSIMH  JEKapTOBBI  KOOPJIMHATHI B
KOOpAMHATBI B JCKapTOBBI KOOPJAUHATHI B IPOCTPAHCTBE; IPOCTPAHCTBE, BEKTOP, MOIYyJIb BEKTOpa, PAaBEHCTBO
NPOCTPAHCTBE | —  HAXOAMTh  KOOPAMHATBHI  BeplIMH Kyba U BEKTOPOB, KOOPIMHATBl BEKTOPA, Yrol MEXAYy BEKTOpaMH,
MIPSIMOYTOJIBHOTO TTapaJuIeIIeTHIe1a CKaJIIPHOE NIPOU3BEICHUE BEKTOPOB, KOJIMHEAPHbIE BEKTOPHI;
—  HaxoOAWTb pACCTOSHHE MEXTy IBYMS TOUYKaMH, CyMMY
BEKTOPOB U IIPOM3BEACHHE BEKTOPA HA YHCIIO, YTOJI MEXAY
BEKTOPaMH, CKAISIPHOE MPOMU3BEICHUE, PACKIIAIbIBATh BEKTOP
10 IBYM HEKOJUIMHEAPHBIM BEKTOPAM,
—  3amaBaTh IUIOCKOCTh YpPaBHEHHEM B JEKapTOBOH CHCTEMe
KOOp/JMHAT;
—  pemiaTh IpOCTeHIIMe 3a1a4n BBEACHHEM BEKTOPHOTO Oasmca
HcTopus —  OmnuceBath OTIENbHBIE BeImatomuecst | —  IIpeacTaBisTh BKJIAJ BBIAAIONIMXCS MAaTEMAaTHKOB B Pa3BUTHE
MaTeMaTHKH pe3ynbTaThl, IIOMYYEHHBIE B XOJE Ppa3BHTHS MaTeMaTHK! U HHBIX HayIHBIX 00JacTel;
MaTeMaTHKH KaK HayKH; —  IIOHHMMATh POJIb MATEMATHKH B pa3BuTHU Poccun
—  3HaTh NPHUMEPhl MAaTeMAaTHYECKUX OTKPHITHH M MX
aBTOPOB B CBSI3U C OTEYECTBEHHOM M BCEMUPHOMH
UCTOPHEH;
—  IIOHHMMATh POJIb MAaTEMATHKH B pa3BuTuu Poccun
Mertonpt —  IlpuMeHATH uU3BECTHBIC METOABI Ipu pewmieHud | —  Mcrnomp3oBaTh ~ OCHOBHBIC METOIbl  JOKa3aTelbCTBa,
MaTeMaTHKU

CTaHJAPTHBIX MAaTEMaTHYECKUX 3a]1ay;
—  3aMeyaTh W XapaKTepHU30BaTh MaTEeMaTHYeCKUe
3aKOHOMEPHOCTHU B OKpyKarolen

MPOBOAUTH J0KA3aTEIbCTBO U BHIIOIHATH OIIPOBEPIKEHUE;
—  IPUMEHATh OCHOBHBIE METOJbl PELICHUS MaTeMaTHYeCKUX
3a/1a4;




HeﬁCTBI/ITeHbHOCTH; - Ha OCHOBE€ MAaTCMaTHU4YCCKHX 3aKOHOMepHOCTeﬁ B IIpupone

—  TIPHUBOJIUTH MIPUMEPBI MaTeMaTHYECKHUX XapaKTEPU30BaTh KPacoTy M COBEPIIEHCTBO OKPYXKAIOIIETO
3aKOHOMEPHOCTEH B IIPUPOJE, B TOM 4YHCIE MHpa U IPOU3BEACHUN UCKYCCTBA;
XapaKkTepU3yIOMNX KpacoTy H COBEPIICHCTBO | — MPUMEHATh  MPOCTEHIIME MpPOrpaMMHBIE  CpelICTBA U
OKPYKAIOIIET0 MUPA U TIPOU3BEICHUM UCKYCCTBA 3JICKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMbl MPU PEUICHUH

MaTE€MAaTHYCCKHUX 3a1a4

IIporpamma mpeaycMaTpuBaeT MOCTOSHHBIH MOHMTOPUHI 0Opa3oBaTEIbHBIX JIOCTHXKEHUN
00y4aroIuXxcsl MCIOJIb30BaHUE Hapsly CO CTaHJApTU3MPOBAHHBIMU IHCbMEHHBIMU WJIHM YCTHBIMU
paboTamu Takux (OPM M METOJOB OIICHKH, KaK MPAKTUYECKHE paboThl, TBOpUECKUE padoThl, paboTa
C TIPE3EHTALUSMH.

B yueOHOM mpouecce A BBIABICHHMS NPUYMH 3aTPYAHEHUS B OCBOEHHM IPEIMETHBIX
pe3yibTaTOB IMPOBOJATCS JUArHOCTUYECKHE paboThl, s ONpPENEICHUs YPOBHS OCBOCHMS
NPEIMETHBIX PE3yIbTaTOB — IPOMEKYTOUYHBIE M UTOTOBBIE TPOBEPOYHBIC PAOOTHI.

[Iporpamma mpemycmaTpuBaeT aupGHEepeHIUPOBAHHBIN IMOAXO0N K HW3yYEHHIO Y4eOHOU
JUCLHUIUIMHBL:  JUISl OJJApEHHBIX 00y4aroIuXcsl, CPEAHUN YpOBEHb 00YUYEHHOCTH, sl 00ydaromuxcs
UCTIBITHIBAIOIIMX TPYAHOCTH B O0YUYEHHUH U C OCIA0JICHHBIM 3/10POBBEM.

[Iporpamma mpeaycMaTpuBaeT peaTH3alHi0 JTHYHOCTHO-OPUEHTUPOBAHHOTO M CHUCTEMHO-
NEeSITEILHOCTHOTO TTO/IX0IA.

[Ipu peanuszanuu nNporpaMMsbl UCIOIb3YIOTCS CISAYIOIINE MeJarorndeckue TEXHOJIOTHHU:

- pa3BUTHE KPUTHYECKOTO MBILICHMUS;
- uH()OPMAIMOHHO-KOMMYHUKATHBHEIC,
- TpoOJIeMHBIE;

- WTPOBBIE;

- TpYHIOBBIE.

1.4 PexomeHIyeMO€ KOJMYECTBO 4YacOB Ha OCBOGHHME pabodel mporpaMMbl y4deOHOM
JUCLUTUTMHBL:

MakcumanbHast yaeOHass Harpys3ka oOydaromierocsi 284 vacoB, B TOM 4HCIe 0Os3aTeNbHas
aymuTopHas yueOHas Harpy3ka oOydatomerocsi 236 gaca; caMoCTOsITeNIbHAs paboTa 00yJaronerocs
48 yacos.

OCHOBY JaHHOW NpPOTrpaMMbl COCTAaBJISIET COJAEp)KaHUE, COTJIACOBAHHOE C TPeOOBaHHUSIMHU
denepaTbHOT0 KOMITOHEHTA CTaHAapTa cpeHero (ImoJiHoro) obmiero oopazoBanusi 6a30BOTO YPOBHSI
U TMPUMEPHON MporpamMMmbl cpeaHero (MojaHoro) obmiero oOpa3oBaHHs Ha 0a30BOM YpOBHE IO
MaTeMaTHKe.

IIporpamma cocTaBiieHa Ha OCHOBE Y4UeOHHMKOB: Anredpa M Hayala MaTeMaTHYecKOoro
ananm3a. 10-11 xmaccer: yue6nuk; III.A. Amumos, FO.M. Komsruna u ap. — M. : IIpocsemenue, 2019;
I'eomerpus 10-11 xnaccer: yuebnuk; JI.C. Artanacsu, B.®. byry3os, C.b. Kagommies u ap. — M. :
ITpocsemenue, 2019.



[IpomexxyTrounast arrectanus npoBoautcs B (opme auddepeHunpoBaHHoro 3ayera 3a 1

ceMecTp U B popMe 3K3aMeHa M0 UTOraM M3y4eHHs IUCUUIUIMHBI B KOHIIE 2 CEMEeCTpa.



2 CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCLUIIMHBI

2.1 OObem y4eOHOI NUCIUTUTMHBI ¥ BUJIBI Y4eOHOU paboThI

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

Tabmuna — O6beM y4eOHON TUCIUILIMHBI M BUABI YIeOHOH pabOThl TEXHUYECKUN TPOPHITH

Bun yuebnol paboThl O06bem JacoB
MakcumanbHasi yueOHast Harpy3ka (Bcero) 324
OO6s13aTenbHas ayIMTOpHAsT yueOHast Harpy3Ka, B TOM YHCIIe 236
TEOPETHUYCCKHIE 3aHSATHUS 0
MPAKTUYECKHUE 3aHATHS 236
KOHTPOJIbHBIE pabOTHI 11
KoncynbTanus nepea 5K3aMeHOM 40
CamocrosiTenpHast paboTa 00y4Jaronierocsi, B TOM 4HCIIe 48
MOITOTOBKA JIOKJIa/1a (COOOIICHNS ) 110 3asBJICHHON TeMe 2
CO3JIaHUE NPE3CHTAMI C MOCIEAYIOIIEH 3aUTON 4
COCTaBJIEHUE KOHCIIEKTa 6
BBINOJIHEHUE WHIMBHYa bHBIX JOMAIHUX 3aJaHUN 36

Wrorosas arrecramus B GopMe IK3aMeHa




2.1 Temartudeckuii TiaH u cojaepxanue yueOHOU mucimuimabl «Martematura: anredOpa W Havyajla MaTeMaTHYECKOTO AaHAJIN3a;

reoMeTpUs»

TemaTuueckuii IiIaH U coJepKaHne y4eOHON AUCIUIUIMHBI TIPEACTABICH B TAOINIIE HIXKE.

Tabmuma — TemaTHYecKui IJ1aH U CoJiepKaHue Y4eOHOM TUCIIUTITAHBI
(B tabmuie coxpanensl pasznensl 11t BHeceHus nporpammsl B [ IC «CeteBoii ropon»)

HanmenoBanue pa3nenos
U TeM

Copneprxanue yueOHOTO MaTepHala, MPaKTHIECKHUE 3aHATHS, CAMOCTOSTEIbHAS paboTa 00yJaIOMIHIXCS

O0BeM yacoB

YpoBeHb
OCBOEHMUS

Pasnen 1 Beenenue. [loBTOpeHue Kypca OCHOBHOM IIKOJIBI

20

Tema 1.1 PazBurue
[OHSATHUSA O YUCIIE

CogepxaHue yuyeOHOrO MaTepuaa:

1) uexnble ¥ paMoHaJIbHBIE U JICHCTBUTENBHBIC YHCIIA,

2) npubamKeHHOe 3HaUeHHE BETMYNHBI U IOTPEIIHOCTH PUOIIKECHUH,
3) KOMIUIEKCHBIE YHCIIa

IIpakTuueckue 3aHATUSL:

«enble u panoHanbHbIe yucna. JlelicTBUTENbHBIE uncia. Moaynb yucia. OCHOBHbIE CBOWCTBA MOJYJISD)
«[IpubnmxeHHbIe BhIYUCICHHS. [[pUOIIKEHHOE 3HAUCHHIE BEIMYMHBI U TIOTPEITHOCTH MPHOTHKCHUIN
«KomrmnekcHble yncia. JIedcTBrUsS Ha/l KOMIUICKCHBIMH YHCIIAMI
«Pemenue 3agau»

KontponbHas pabora Nel (BxomaHoi KOHTPOJIb)

Tema 1.2 YpaBHeHus u
HEpaBEeHCTBA

CozepxaHue y4eOHOrO MaTepuara:

1) paBHOCWJIBHOCTD ypaBHEHHI, HEPABCHCTB, CUCTEM,

2) OCHOBHBIE NIPHEMBI WX pEIICHUS (Pa3IoXKEHHE Ha MHOXXHUTENM, BBEICHHEC HOBBIX HEHM3BECTHBIX, IIOJICTAHOBKA,
rpadudecKuii MeTon),

3) u300pakeHne Ha KOOPAMHATHOM INIOCKOCTH MHOXKECTBA PEILCHUH YpaBHEHUH M HEPaBEHCTB C JBYMsI IEPEMEHHBIMH
U UX CHCTEM,

4) nmpyMeHEeHHe MaTeMaTHYeCKHX METOJOB JUIsl PELICHUs] COJep)KATeIbHBIX 3alad M3 Pa3IM4HbIX 0o0NacTedl HayKu u
MPaKTHKH

12

IIpakTuueckue 3aHATUSL:

«JIuHeliHble ypaBHEHUS U HEPABEHCTBA C OJHON NIEPEMEHHOI

«JlpoOHO-panmoHanbHEIe HEPAaBEHCTBA M ypaBHEHHsI. CHCTEMBI JIMHEHHBIX YPaBHEHUH C IBYMS IIEPEMEHHBIMI
«IlonHble 1 HEMOJIHBIE KBAJpaTHbIE ypaBHEHUs. bukBaspaTHble ypaBHeHUs. Pa3noxeHue KBaJpaTHOro ypaBHEHUsI Ha
MHOXKHUTEIIN

«KBanparHsie HepaBeHCTBA. MeTO HHTEPBAIOBY

«Pemenue 3anau»

Kontponsnas padora Ne2

CamocrosrenbHas paboTa:
«BBINOTHEHNE WHANBHIYATBHOTO JOMAIIHETO 3aAaHusy (5 3amanuid *; 4 3amanus **; 3 3amanus ***)

Paznen 2 Kophu, crenenn u jorapuMel

46




HaumenoBanue pa3aciion
u TEM

Conepmaﬂne yqe6Horo MaTtepuajia, MIpakKTUICCKUC 3aHATHA, CAMOCTOATC/IbHAA pa60Ta 06yqa10u11/1xca

O0beM yacoB

YpoBeHb
OCBOCHHUSI

Tema 2.1 Kopau n
crerenn. CTeIICHHbIC
¢$byHKIHN

Coneprxanne yqeOHOTO MaTepHaia:

1) KOpHHM W CTeTICHH,

2) KOpHM HaTypalbHOW CTETICHH M3 YKCIIA M UX CBOMCTBA,
3) cTemeHu ¢ panMOHANBHBIMA [TOKA3aTEISIMHU, HX CBONCTBA,
4) cremneHH ¢ NCHUCTBUTENBHBIMHE ITOKA3aTEIBIMY,

5) CBOMCTBa CTENEHH C JEHCTBUTENLHBIM [IOKa3aTEIEM,

6) uppalHOHAIBHBIC YKCNA U BRIPAKCHHS,

7) WppalroOHAIbHBIC YPABHEHHUSI U BBIPAKEHHUS

18

2

[MpakTHyeckue 3aHATHSA:

«[ToHsiTre KOpHS N-0if cTEeNeHn U3 NeUCTBUTENbHOrO ynciia. CBOWCTBA KOPHS N-OW CTEIIEHM»
«CrerneHb ¢ pallMOHAIBHBIM U ISHCTBUTENILHBIM MTOKa3aTeIeM»

«CreneHHast QyHKIHSI, €¢ CBOWCTBA U rpauK»

«/ppaunoHaibHbIe ypaBHEHHSD)

«/ppaunoHaibHbIe HEPaBECHCTBAY

«Penrenue 3aga4 no Teme «MppanrioHaIbHBIC YPaBHCHUS U HEPaBEHCTBAY

«Pentenue 3aga4y. CamocrosTespHas padoTa»

14

CamocrostenbHas padbora:
«Benmkue MaTeMaTHKUY (MIpe3CHTAIHA) *

Tema 2.2 [loka3aTenbHas
u norapupmMuyeckas
GbyHKIHSA

Cogepxanue ydyeOHOrO MaTepuaa:

1) ¢yskipu. O6nacTs onpeeieHNs] H MHOKECTBO 3HAUCHUIT; Tpad K GYHKINH, MTOCTPOCHHE TpaduKOB (yHKIIHH,

2) cBoiicTBa QYHKIMH: MOHOTOHHOCTB, Y€THOCTh, HEYCTHOCTD, OTPAHMICHHOCTD, IEPHOTUIHOCTD,

3) TpPOMEXYTKH BO3pacTaHWs M yObIBaHWS, HAWOOINbIIEE W HAUMEHbIIEC 3HAYCHHMS, TOYKH SKCTPEMyMa, Jorapudpm
yucna. Buapl gorapudmMoB (IecsaTHIHBINA, HATYpaJbHbII),

4) cpoiictBa sorapupmoB. OCHOBHOE JIOrapu(MUYECKOE TOXACCTBO. Ilepexox K HOBOMY OCHOBaHWIO. I[IpaBuia
JeicTBUI ¢ torapudmMamu,

5) morapupmupoanue. I[loTeHIMpPOBaHUE,

6) mokasatenbHbIe, TorapupmMudeckue QyHKIUH, X CBOWCTBA U rpapuKu

28

[MpakTryeckne 3aHATHS:

«DyHKIIMY ¥ MX OCHOBHBIE CBOMCTBaA. [lokazaTenbHas QyHKIMS, ee CBOHCTBA U TpaduK»
«Iloka3aresbHble ypaBHEHHUSD)

«CHCcTEeMBI MMOKa3aTeIbHBIX ypaBHeHHﬁ. Iloka3aTenbHbIC HECPABCHCTBa»
«Pemenne 3amau mo teme «IlokazaTenbHbIC YpaBHEHHS U HEPABCHCTBAM)
«[Tonarue morapudma. Jlorapudpmuaeckas GyHKIHS, €€ CBOMCTBA U IpaduK»
«CnoiictBa norapudmos. [lepexo kK HOBOMY OCHOBaHHUIO»
«[IpeobpazoBanne morapupMUUECKUX BEIPAKEHUID)

«Jlorapumudeckue ypaBHEHHS»

«Cucremsl Jorapu(pMHUUECKUX ypaBHEHHID)

«JlorapudMudeckue HepaBeHCTBAY»

«Pemenne 3anau no reme «JlorapudmMuueckue ypaBHEHNSI 1 HEPABEHCTBAM)

23




HaumenoBanue pa3aciion
u TEM

Conepmaﬂne yqe6Horo MaTtepuajia, MIpakKTUICCKUC 3aHATHA, CAMOCTOATC/IbHAA pa60Ta 06yqa10u11/1xca

O0beM yacoB

YpoBeHb
OCBOCHUSI

Kontponsnas padora Ne3

[N

CamocrosrenbHas paboTa:
«BrImoTHEeHNEe HHANBHIYATBHOTO JOMAIIHETo 3aaHisy (5 3amanuid *; 4 samanus **; 3 3aganus ***)

Paznen 3 OcHOBBI TPUTOHOMETPUU

40

Tema 3.1
TpuroHoMerpuyeckue
BBIPaKECHUS

Coneprxanne yqeOHOTO MaTepHaa:
1) pammannas mepa yria. BpamarensHoe aBmkerne. CHHYC, KOCHHYC, TAHT€HC M KOTAH['€HC YHCIA,
2) OCHOBHBIC TPUTOHOMETPHUYCCKHE TOKACCTBA, (POPMYITBI IIPUBEACHUS,
3) cHHYyC, KOCHHYC U TAHTCHC CYMMBI M Pa3HOCTH JBYX YTJIOB,
4) CcHHYC ¥ KOCHHYC IBOMHOTO yria. ®opMyIibl IOJOBHHHOTO YIIIa,
5) mnpeobpa3oBaHus CyMMbI TPHTOHOMETPHUYCCKUX (DYHKIIHMI B IPOM3BEACHNAC U MPOU3BEICHHUS B CyMMY,
6) BBIpaXKCHHE TPUTOHOMETPHUYCCKUX (GYHKIHIA Yepe3 TAHTCHC MOJOBUHHOTO apryMeHTa,
7) CBOICTBA TPUTOHOMETPHUYESCKUX DYHKIMI U UX TPpaUKH,
8) mpeobpaszoBanue rpa kOB TPUTOHOMETPUICCKUX (DYHKITHSL,
9) o06paTHBIC TPUTOHOMETPHYECKHE PYHKIMU U X TPADUKH,
10) mpeobpa3oBaHus MPOCTEHIINX TPUTOHOMETPHICCKIX BBIPAKCHUIT

22

IIpakTudeckue 3aHATUSL:

«PaguanHas u rpagycHas Mepa yria. Bpamarensnoe auwkenue. OnpeeneHue CUHyca, KOCHHYCa, TAHTCHCA U
KOTaHIeHCa YUCia»

«3HaKu TpUroHoMeTpuieckux GpyHkuuii. Tabmuna 3HaYeHUH TPUrOHOMETPHYECKUX (HYHKITHI»

«OCHOBHBIE TPUTOHOMETPHIECKUE TOX1eCTBA. DOPMYJIBI TPUBEACHUS»

«DopMyIIBI JBOHHOTO U TTOJIOBUHHOTO apryMEHTa)

«DopMyIIBI CyMMBI M Pa3HOCTH TPUTOHOMETPHUYECKUX (DYHKITHID)

«IIpeoOpa3oBaHus IPOCTEHIINX TPUTOHOMETPHIECKUX BBIPAKECHUI»

«CBoiicTBa TPUTOHOMETPHIECKUX QYHKIMH U UX rpadukm»

«O0paTHble TPUTOHOMETpHYECKHE (PYHKINU U UX CBOWCTBaY

16

CamocTtosTenbHas paborta:

«TpuroHomeTpudeckue GopMyIIbD (KOHCIIEKT) **

«DyHKIHA Y=CtgX, Y=tgX u ux rpaduKm» (KOHCHEKT) **

«O0paTHBIE TPUTOHOMETpUYEeCKHE (PYHKIIUU B UX TpaPuK» (KOHCIEKT) **

Tema 3.2
Tpuronomerpuueckue
YpaBHEHHUS U HEPABEHCTBA

Conepxanne yaeOHOTO MaTepuana;

1) mpocreiiniie TPUTOHOMETPHUECKHE YPABHEHHS,
2) ipocTeinne TPUrOHOMETPHUUECKHE HEPABEHCTRA.
3) apKcHHYC, apKKOCHHYC, apKTAHTEHC YHCIIa

18

[IpakTuueckue 3aHATUSL:

«IIpocreiinine TPUrOHOMETPUUECKHUE YPABHEHUS»

«TpUroHOMETpUUECKHUE YPABHEHUS, CBOIALIUXCS K KBaJPaTHBIM»

«OaHOPOAHBIE TPUTOHOMETPUUECKUE YPABHEHHSD)

«CucTeMbl TPUTOHOMETPUUECKUX ypaBHEHUN. TpUrOHOMETpUYECKHE HEPABEHCTBAY

13




HaumenoBanue pa3aciion
u TEM

Coz(epmaHI/Ie yqe6Horo MaTtepuajia, MIpakKTUICCKUC 3aHATHA, CAMOCTOATC/IbHAA pa60Ta 06yqa10u11/1x051

O0beM yacoB

YpoBeHb
OCBOCHHUSI

«Pemenne 3anau « T pUrOHOMETPHYECKIE YPABHCHUS)
«Pemenne 3amau. [loqroroBka K KOHTPOJIBEHOH paboTe

Kontponpras paborta Ned

[N

CamocrosrenbHas paboTa:
«BrImoTHEeHNEe HHANBHUYATBHOTO JOMAIIHETo 3aaHishy (5 3amanuid *; 4 samanus **; 3 3aganus ***)

Paznen 4 KoopauHATEI M BEKTOPHI HA TNIOCKOCTH

12

Tema 4.1 DaeMeHTEI
AHAJIUTHYCCKOMN
TEOMETPHUH Ha IIOCKOCTH

Coneprxanne yqeOHOTO MaTepHaa:

1) mpsiMoyrombHast (leKapToBa) CHCTEMa KOOPIWHAT B TIPOCTPAHCTBE,

2) GbopMmyIa pacCTOSHUSA MEKITY ABYMS TOUKAMH,

3) ypaBHeHHs chepbl, IIIOCKOCTH U MPAMOH,

4) BekTOpbl. MoyIs BekTOpa. PaBeHCTBO BeKTOPOB. Cll0kKEeHHE BEKTOPOB. Y MHOXKEHHE BEKTOpPA HA YHCIIO,
5) pasmoxeHre BEKTOpa MO HAPABICHUAM. YTOI MEXy AByMs BeKTopaMu. [Ipoekiis BeKTopa Ha OCb,
6) xoopmuHaThl BekTOpa. CKAIAPHOE POM3BEACHHUE BEKTOPOB,

7) Wcnosb30BaHKE KOOPAUHAT M BEKTOPOB MPH PEIICHUH MaTEMATHYECKUAX M MPHUKIAIHBIX 3a1a4,

8) ypaBHeHMs NPSAMBIX Ha TUIOCKOCTH,

9) yron Mexay IpsIMBIMH,

10) mapasneabHOCTh M MEPICHANKYIIPHOCTD IBYX MPSIMBIX,

11) nepeceyeHue NPSIMBIX HA INIOCKOCTH

12

[MpakTryeckne 3aHATHSA:

«IIpssmoyronbHast (IekapToBa) CHCTEMa KOOPAWHAT. BEKTOPHI Ha INTIOCKOCTH: OCHOBHBIC TIOHATHS U OTIPEICIICHUS)
«JetictBus ¢ BekTopamu. KoopnunaaTs! 1 Moxyns Bekropa. CKalsIpHOE IIPOM3BEICHUE BEKTOPOB.)»

«Pemenne 3amau. [loaroroBka Kk ceMecTpOBOI KOHTPOIBHOU paboTe»

«OCHOBHBIE ypaBHEHHUS MPSAMBIX Ha INIOCKOCTH. Y CJIOBHE NMAapaJUICNbHOCTHU ABYX HPSAMBIX)

«YcroBHUe NEPIEHANKYIIPHOCTH ABYX MPAMBIX. [lepecedenne npsiMpIx»

10

KonTponbHast pabota Ne5 (cemecTpoBas)

Pa3znen 5 DnemMeHTH KOMOMHATOPUKU

Tema 5.1 OcHoBHEBIE
MOHATHS] KOMOMHATOPUKH

Conepxanne yueOHOTO MaTepuana;

1) ocHOBHBIC TIOHATHS KOMOHHATOPHKH,

2) 3ama4yu Ha MOJCYET YKCIa Pa3MelIeHHH, TIePECTaHOBOK, COUETaHHi. 3amadn Ha epebop BapHaHTOB,
3) dopmyna 6uroma HerotoHa. CBONCTBA OUHOMHUHAIBHBIX KO (UIMEHTOB,

4) tpeyrosapuuk [Tackast

[IpakTuueckue 3aHATUSL:

«OcHOBHBIE TIOHATHS KOMOMHATOpUKH. Pemenne 3a1a4d Ha mepedop BapHaHTOBY
«ITpaBuia kOMOMHATOPHKH. 3aJa4K Ha MOJCYET pa3MELIeHUI»

«3aa4y Ha MOJICUET NEePECTAHOBOK U COUETAHUI»

CamocTtosTenpHas paboTta:
«BpIMoTHEHNE MHANBUIYAILHOTO JIOMANIHETo 3a1anush» (5 3amanuii *; 4 3aganus **; 3 3amanus ***)

Paznen 6 Ilpeneinsl nocne0BaTeIbHOCTH U PYHKIIMU

12




HaumenoBanue pa3aciion
u TEM

Conepmaﬂne yqe6Horo MaTtepuajia, MIpakKTUICCKUC 3aHATHA, CAMOCTOATC/IbHAA pa60Ta 06yqa10u11/1xca

O0beM yacoB

YpoBeHb
OCBOCHHUSI

Tema 6.1
IIpenen u HepPEPBIBHOCTH
¢$byHKIHN

Coneprxanne yqeOHOTO MaTepHaia:

1) moHsATHE O MpeAeIe MOCIe0BaTEILHOCTH,

2) cyIiecTBOBaHHUE Npeiella MOHOTOHHOW OrpaHHYeHHOHN MOCIIeI0BATEIEHOCTH,
3) moHATHE HETIPEPHIBHON (HYHKITHH,

4) mpenen QpyHKINH, METOIbI BBIYHACICHUS IIPEIEIIOB,

5) 6eCKOHEYHO MaJible M OECKOHETHO OOJIBITHE BEITMIUHBI

12

2

[IpakTuueckue 3aHATUSL:

«Yucnosas nocienoBarenbHOCTh. COCOOBI 3a1aHKsI M CBOMCTBA YHCIIOBBIX I1OCIIEI0BATEIbHOCTEN)
«CyMMHpOBaHHE YUCIIOBBIX MOCIE0BAaTENbHOCTEH. BhuncieHne wieHOB Nociae10BaTeIbHOCTEN»

«ITonatue npenena yucnoBoi nocnenoparensHocTU. CylecTBOBaHUE Mpe/esia. Beruncnenue npeaena 4ucioBbIX
NIOCJIEZI0BATEILHOCTEN»

«[Ipenen pynkuuu. Beruuciaenue npeaena GyHKIAN»

«Pemenne 3aay Ha BBIYMCICHUE TIPEJEIa MOCIEIO0BATENBHOCTH U Npeea (QyHKITHI»

10

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

Paznen 7 IlpousBoaHas M HHTETPaJbl

66

Tema 7.1
IIpousBonHas

Cogepxanue ydyeOHOrO MaTepuaa:

1) monsATHe 0 TPON3BOIHOM DYHKIMH, e HU3MUESCKUI U TeOMETPUUYECKHUIT CMBICT,

2) IpOU3BOJHBIC CYMMBI, Pa3HOCTH, IIPOU3BEIEHHS, YaCTHOTO,

3) NpOM3BOAHBIE OCHOBHBIX JIEMEHTAPHBIX (PYHKIHUH,

4)npuMepsl UCTIOJIB30BAHMS IPOU3BOIHOM ISl HAXOKACHHS HAMITY4IIero peleHus B IPUKJIAJHBIX 33/1a4aX,
5) BTOpast NpONU3BOIHAS, €€ TEOMETPHUIECKUI N PU3NIECKUH CMBICT,

6) HaXO>K/IeHHE CKOPOCTH JJIsl MPOIiecca, 3alaHHoro GopMyJIoii U rpadKoM

26

[IpakTryeckue 3aHATHA:

«CpenHsisd 1 MTHOBEHHAas CKOpOCThb. OIpeaeneHre Mporu3BOHON

«OcHoBHBIE NpaBuiIa U GopMyItsl AnpdepeHINpoBaHNs. Brruncienne Npon3BoJHBIX HEKOTOPBIX 3JIEMEHTaPHBIX
GbyHKIHID

«I"eoMeTpuyUECcKHEe IPUIOKEHUS IPOU3BOJHON. I'€OMETPUYECKUI CMBICII IIPOU3BOJHOM»
«Du3nvecKne MPUIIOKEHUS TPOU3BOIHON. MeXaHNYECKUI CMBICI TPOU3BOJAHON (QYHKIIMN
«ITpou3BoiHBIE TPUTOHOMETPUYUECKUX (QYHKLIMII»

«[TpousBosHast torapupmMuIecKux HyHKIHN)

«[Ipon3BoaHBIE TIOKa3aTeNbHBIX QyHKIMH. OCHOBHBIE GOpMYITEI TU(PEPESHINPOBAHIID
«ITponsBoiHast BTOPOTO NOPS/IKA, €€ TEOMETPUUECKUI N PU3NIECKUI CMBICI

«PemieHne 3a1a4 Ha BBIYUCIEHUE IPOU3BOIHBIX)

«Pemenne 3anau . [loaroToBKa K KOHTPOJILHOM padoTe»

21

Konrponbnas pabora Ne6

CamocTtosTenpHas paboTta:
«BpITIoTHEHNE MHANBHYATLHOTO TOMAIITHETO 3anaHusy (5 3amanuit *; 4 3amanus **; 3 3amanus ***)




HaumenoBanue pa3aciion
u TEM

Conepmaﬂne yqe6Horo MaTtepuajia, MIpakKTUICCKUC 3aHATHA, CAMOCTOATC/IbHAA pa60Ta 06yqa10u11/1xca

O0beM yacoB

YpoBeHb
OCBOCHHUSI

Tema 7.2
HccrnenoBanue GyHKINH C
HOMOIIBIO TIPOM3BOIHBIX.
Hduddepernnan pyHKImMn

Coneprxanne yqeOHOTO MaTepHaia:
1) MOHOTOHHOCTB, SKCTpeMyM (QyHKIMH. [Ipr3HaKH 3KCTpeMyMa,

2) BTOpas MPOW3BOAHAS W € NPHMEHEHHe K HMCCIeJOBaHUIO (YHKIWH. Touku meperuba. BBITYKIOCTH, BOTHYTOCTH

rpaduka,
3) muddepeHnman u ero reoMeTpuaeckuii cMbeici. [TpuOnmKeHHBIC BEIYICICHAS

16

2

[IpakTuueckue 3aHATHSL:

«Bo3zpacranue n yobiBaHHE (yHKIAN

«HccnenoBanue pyHKINU HA MAKCUMYM U MUHHMYM)

«Haumenbliee u HanOoubIee 3HAUCHHE (PYHKIIUU

«Harpasnenue BeITykiocTH QyHKIMU. Touku nepernda»

«HccnenoBanue GyHKIMU C IIOMOIIIBIO TPOU3BOTHOMNY

«Pemenne 3anay. [IpakTudeckas padora o teme «MccnenoBanne QyHKIUIA C TOMOLIBIO MPOU3BOIHBIX»

12

CamocrosTenbHas padboTa:
«BrIMoTHEHNEe HHANBUIYATBHOTO JOMAIITHETO 3aAaHisDy (5 3amanuid *; 4 3amanus **; 3 3amanus ***)
Coobrienne «IIpumeHeHne BTOPOi MPOM3BOAHON MPH UCCIICIOBAHUHN (DYHKIIUH HA SKCTPEMYM»

Tema 7.3
Heonpenenennslii u
ONPECIICHHBII
HWHTETPAIIBI

Coneprxanue yaeOHOTO MaTepHania:

1) mepBooOpa3Has 1 HEONPEAEICHHBIH HHTETPa,

2) cBoiicTBa HHTerpaia. TaOnUIHbIC HHTETPAHI,

3) MeToabI HHTETpHUPOBaHUS QyHKINH,

4) ompeneneHHBIN HHTETPA,

5) popmyna Herotona-JIefiOHuUNA T HAX0KISHUS TUIONMIAIHd KPHBOJIMHENHOMN TpaNeIuH,
6) pusnUecKre NPUIIOKEHHUsI HHTErPaJloB

24

IIpakTuueckue 3aHATUSL:

«[Tonarue nepBooOpa3Hoil u uHTErpana. CBOWCTBA MEPBOOOPA3HBIX )

«Bpruncnenne unterpana. Tabnmia uaTerpanos. IlpaBuina BEIUNCIEHUS HHTETPAJIOBY»
«VHTETrpUpOBaHNE PallMOHAIBHBIX APOOEH, HPPALIMOHAIBHBIX BRIPAXKECHUI

«VHTErpassl OT TPUTOHOMETPHUYECKUX (QYHKIIHI

«Pemenne 3a1au Ha BHIYNCICHNE HHTETPAJIOB PA3IMYHBIX (DYHKIIUI»

«Pemenne 3a1a4 Ha BHIYNCICHNE HHTETPAJIOB PA3IMYHBIX (DYHKIUI»

«OmnpeneneHuslit naTerpan. Teopema Herotona-Jleliornia. CBOHCTBA ONpeIeIEHHOTO HHTETPalIa)
«BbruncneHne onpeaeneHHbIX HHTETPAIOB)

«[IpuMeHeHNe ONpeIeIEHHOTO HHTETpalla K BBIYUCIEHUIO Tiomaneil. [Inomans KpuBoIMHENHON Tpanenumy
«[IprMeHeHne onpeIeIeHHOTO HHTETpalia B (PU3NYECKUX 3a1a4ax»

«Pemenue 3ama4. [loaroroBka K KOHTPOJILHOM paboTe

19

Kontpomnsnas paborta Ne 7

[EY

CamocTtosTenpHas paboTa:
«BpITI0IHEHNE MHIMBHUYATLHOTO TOMAIHEro 3ananust (5 3aganuii *; 4 3aganust **; 3 3aganus ***)

Paznen 8 DneMeHTHI cTepeoMeTpun

52




HaumenoBanue pasnenon Coneprxanue yueOHOro Marepuaa, IpaKTHYeCKUE 3aHTHS, CAMOCTOsTeNIbHAs paboTa 00yJaronmxcs O0beM yacoB YpoBeHb
U TEM OCBOCHUS
Tewma 8.1 Coneprxanne yqeOHOTO MaTepHaia: 14 2
[Tpsimble 1 mockocTH B | 1) B3aMMHOE PacHoNIOKEHNE ABYX NPSMBIX B IPOCTPAHCTBE, INIOCKOCTEH B IPOCTPAHCTBE,
MIPOCTPAHCTBE 2) mapaieabHOCTh MPSIMOM M TIOCKOCTH,
3) mapayuIeIbHOCTh TUIOCKOCTEH,
4) mepneHIUKYISAp U HAKIIOHHAS,
5) NepHeHINKYIISPHOCTH IPSIMON ¥ TNIOCKOCTH,
6) yroi Mexay NMpsiMOH ¥ TUIOCKOCTBI0. J[ByrpaHHBIH yros. YTos MexXIy IIIOCKOCTSIMY,
7) neprneHUKYJIIPHOCTD ABYX INIOCKOCTEH
IIpakTryeckue 3aHATUA: 14
«OCHOBHBIE TIOHSATHSI CTEpEOMETpUH. B3anMHOe pacosiokeHHe IPsIMBIX, IUIOCKOCTEH B IPOCTPAHCTBE»
«[TapaymenbHOCTh NPsAMOIt 1 MI0CKOCTH. [lapaneabHble MI0CKOCTH
«IlepneHAUKYISAPHBIC NIPSMBIE U INIOCKOCTH
«¥YT01 MEXAY MPSIMON M TUNIOCKOCTBIO. YTOJ MEXAY IIIOCKOCTAMH. J{ByrpaHHBIE YTIIB)
«[leprieHANKYIAPHBIE TUIOCKOCTI
«['eomeTprueckre mpeoOpazoBaHuUs MPOCTPAHCTBA: NAPAIUICIBHBIN IEPEHOC, CHMMETPHS OTHOCUTEIHHO TUIOCKOCTI
«Pemenne 3a1a4 Ha MapaTIeAIbHOCT M NEPIIEHANKYIISIPHBIX IPSIMBIX)»
Tema 8.2 Coneprxanne yd4eOHOTO MaTepHana: 10 2
Koopaunate! 1 BeKTOpEI B | 1) IpsIMOyToabHas (JEKapTOBa) CUCTEMa KOOPAWHAT B IIPOCTPAHCTBE,
MPOCTPAHCTBE 2) dpopMyma pacCTOSHUS MEXIY IBYMS TOUKaMH,

3) ypaBHeHus chepbl, ITIOCKOCTH U MPSIMOiA,
4) BexTOpBl. Moayns BekTOpa. PaBeHCTBO BekTOpoB. Cl0kKEHHE BEKTOPOB. Y MHOXKEHHE BEKTOPA Ha YHCIIO,
5) pasnoxeHne BeKTOpa MO HalpaBICHUSM,
6) yron Mexay 1ByMms BekTopamu. [Ipoekius BeKTopa Ha OCb,
7) KOOpIUHATHI BEKTOPA,
8) ckasipHOe MPOU3BEACHNE BEKTOPOB
[MpakTHyeckue 3aHATHS: 8
«[IpssmoyronbHast (1exkapToBa) CHCTEMa KOOPAMHAT B IpocTpaHcTBe. KOOpIMHATHI TOUKH M BEKTOPA B IIPOCTPAHCTBE)
«mmHa Bektopa. JleWCTBHS C BEKTOpaMHM, 3aJaHHBIMH KoopanHaTtamu. CKalspHOE NpPOU3BEAECHHE BEKTOPOB.
Paccrosnuie Mexry TOUKaMu»
«BekropHoe 3a1aHMe TIPSIMOHA. YTOJI MeXly IpsIMBIMH. BekTopHOE 3a1aHue TIIOCKOCTI»
«Pemenne 3a1au Ha MPUMEHEHHE KOOPMHAT BEKTOPOB B IPOCTPAHCTBE»
CamocrosrenbHas paboTa: 2

«BrIMoTHEHNE MHANBUIYAILHOTO JTOMANIHETo 3a1anush» (5 3amanuii *; 4 3aganus **; 3 3amanus ***)




HaumenoBanue pa3aciion
u TEM

Conepmaﬂne yqe6Horo MaTtepuajia, MIpakKTUICCKUC 3aHATHA, CAMOCTOATC/IbHAA pa60Ta 06yqa10u11/1xca

O0beM yacoB

YpoBeHb
OCBOCHHUSI

Tema 8.3
MHororpaHHuKu

Coneprxanne yqeOHOTO MaTepHaia:

1) BepmmHEL, pedpa, TpaHN MHOTOTpaHHUKA. Pa3BepTKa,

2) MHOTOTpaHHbIE yIIIbl. BeImykisle MHOTOTpaHHUKH. Teopema Ditepa,

3) mpusma. [Ipsimast 1 HakIOHHas pu3Ma. [IpaBuiibHas IpU3Ma,

4) mapamrenenunen. Kyo0,

5) mupamupa. [TpaBuinpHas nupamuga. Y cedeHHas nmupamuna. Tetpasap,

6) cuMMeTpuH B KyOe, B apaJulesienuIe/ie, B IpU3Me U MUpaMuze,

7) ceuenus Kyba, IPU3MBI U IUPAMUIB,

8) mpexacTaBieHUe 0 NPaBMIBLHBIX MHOTOTPaHHHUKAX (TETpa’Ip, KyO, OKTa’aAp, A0AEKa’qp U UKOCa’p,
9) popmybl TUIONTA I NOBEPXHOCTH U 00beMa Ky0a, IPsIMOYTOJIbHOTO NapaJuIesIeHIIe 1a, TPU3MBI

14

2

IIpakTudeckue 3aHATUSL:

«MHOrorpaHHUKHU U UX OCHOBHBIE cBOMCTBA. [Ipu3Ma u napamnenenunen

«[Tnonrams 60KOBOI! 1 MOTHOI MOBEPXHOCTH Mapajuleenuneaa u npusmMel. O0beM napajuienenunesa u Mpu3Mb»
«ITupamunpa. [lnomans OOKOBOH M ONHON MTOBEPXHOCTH MUPAMHUIBI M yCCUCHHON HpaMuibl. OObeM MUpaMuabD)
«Bpramcienue wionaayu ¥ 00beMa NPU3MBL U TUPaAMUIBI)

«[IpaBUIBHBIE MHOTOTPAHHUKI

10

CamocrosrenbHas pabora:
Pedepar «lIpaBuibHbIe 1 NONTYNPABHIbHBIE MHOTOTPAHHHKH)

Tema 8.4
Tena BpamieHus

CopneprxaHue yueOHOr0 MaTepuaa:

1) tena Bpamenus. Luaunap. OCHOBHBIE AJIEMEHTHI (OCHOBaHME, BBICOTA, 00pa3ylolas, pa3BepTka, OCEBbIE CEUCHUS U
CeueHHsl, lTapauIebHble OCHOBAaHHIO),

2) 60KOBast 1 TIOJHAS TIOBEPXHOCTH LIMINHAPA,

3) xonyc. OCHOBHBIE SJEMEHTHI (OCHOBaHHWE, BBICOTa, OOpa3yromiasi, pa3BepTKa, OCEBbIE CEUYCHHS M CEUCHHUS,
napajJiesIbHble OCHOBAHUIO),

4) 6oKoBas U MOJHASI TIOBEPXHOCTH KOHYCA,

5) map u cdepa, ux ceuenus. KacarespHas I1ockocTh K cdepe,

6) dopmyIbl 00BeMa MIUIMHAPA, KOHYCa, TUPaMUIBL, 00beMa IIapa U IIomaau chepol

14

IIpakTuueckue 3aHATUSL:

«unuaap. [lnomaas TOBEPXHOCTH ¥ 00bEM IIMIIHHIPA

«Konyc. Yceuennslit konyc. Ilnomnane TOBEpXHOCTH U 00BEM KOHYCa»

«Cdepa n map. [Tnomans mosepxHocTn, 00beM chepsl U mapa»

«Pemenne 3a1au Ha BHIYMCIICHNE TUIONIA/IEH M 00BEMOB MHOTOTPAHHUKOB U TEJI BPAILICHUS)
«Pemenne 3aga4y. CamocrosTensHast paboTa 1o Teme: «MHOTOTpaHHUKH U TeJa BPAICHUH»»
«Pemenne 3aga4. [1oBTOpHTENHHO-0000IAIONINH YPOK»

11

Konrponbnas pabora Ne 8

CamocTtosTenpHas paboTa:
«BrINoTHEHNE MHANBHUIYAILHOTO JIOMAITHET0 33a/IaHus TI0 TeMe «Bbraucnenue miomaaei u oosEMoB»» (5 3amanuit *; 4
3amanug **; 3 3amaHus ***)

Paznen 9 PaBHOCHIBHBIE TpeoOpa30oBaHUs YpaBHEHUI U HEPABEHCTB

12




HaumenoBanue pasnenon Coneprxanue yueOHOro Marepuaa, IpaKTHYeCKUE 3aHTHS, CAMOCTOsTeNIbHAs paboTa 00yJaronmxcs O0beM yacoB YpoBeHb
U TEM OCBOCHUS
Tema 9.1 Coneprxanne yqeOHOTO MaTepHaia: 12 2
PaBHOCHIIBHBIE 1) parmoHanBHBIE, HPPALIMOHAIBHBIE, TOKA3aTEIbHBIC 1 TPUTOHOMETPHIECKUE YPABHEHHS U CHCTEMBI,
npeoOpa3oBaHusI 2) paBHOCHJIFHOCTb ypaBHECHUH, HEPABEHCTB, CHCTEM,
YpaBHEHHH U HEPAaBEHCTB | 3) OCHOBHBIE NPHEMBI HX PpEIICHHs (Pa3/IoKCHWE HAa MHOXKHTEIH, BBEICHHE HOBBIX HEM3BECTHBIX, MOACTaHOBKA,
rpaduaecKkuii MeTox),
4) parmoHaNBHBIE, HPPAIIMOHANBHBIE, TIOKA3aTeIbHbIC HepaBeHCTBA. OCHOBHBIC IPUEMBI UX PEIICHHUS,
5) mcnosb30BaHHE CBOMCTB M TpaduKOB (DYHKIMH NPH PEIICHUN YPaBHEHUI U HEPABEHCTB
[MpakTHyeckue 3aHATHS: 10
«PaBHOCHIIBHBIE TPEOOPa30BaHUs YPaBHEHHUI 1 HEPABEHCTBY»
«[TonsiTne ypaBHeHus-cieacTBus. [IpeoOpazoBanus MpUBOAIINE K YPaBHEHUSIM-CIEACTBUSIM. Y PaBHEHUS C OJHUM
HEHM3BECTHBIM»
«PemeHne HEPaBEHCTB C OZJHUM HEM3BECTHBIM)
«Pemenne cucreM ypaBHEHHH 1 HEPAaBEHCTB)»
«Pemenne 3amau o TeMe «YpaBHEHHSI U HEPABECHCTBA»
Kontponsnas padora Ne 9 (cemectpoBas) 2
Paspen 10 Teopusi BEpOATHOCTH U MaTEMATHYECKAsl CTATUCTHKA 12
Tema 10.1 Coneprxanne yaeOHOTO MaTepHana: 12 2
DJIeMEHTHI TEOPHH 1) ocHOBHBIE TIOHATHSI KOMOMHATOPUKH (TIEPECTAHOBKH, Pa3MEIICHHS, COUCTAHHS),
BEPOSITHOCTEH U 2) hopmyna 6uroma HerotoHa. CBOHCTBO OMHOMUHAIBHBIX KOA(PPHUIIUCHTOB,
MaTeMaTH4eCKOU 3) coObITHE, BEPOSITHOCTH COOBITHUS, CIIOKEHUE U YMHOKEHHE BEPOSITHOCTEMH,
CTaTUCTUKHU 4) MOHATHE O HE3aBUCUMOCTHU COOBITHIA,
5) MUCKpeTHas CilyJaifHas BeTMYMHA, 3aKOH €€ pacpe/IeNIeHus,
6) 9MCIIOBBIE XapAaKTEPUCTUKH TUCKPETHON CIIyYaifHON BEITUYUHBI,
7) IOHATHE O 3aKOHE OOJIBIINX YHCEI
[MpakTHyeckue 3aHATHS: 10
«Cryuaitapie coObITHS. BepoaTHOCT coOBITHSA. Y CIIOBHAS BepoaTHOCTH. Kitaccudeckoe orpeesieHre BepOSTHOCTH»
«BeposTHOCT IPON3BEACHHS HE3aBUCHMBIX COOBITHS. TeopeMbl CJI0KEHHS 1 YMHOEHUS BEPOSITHOCTEN
«Pemenne 3a1au Ha BEpOSTHOCTH COOBITHS»
«OCHOBHBIE 33/1a91 W TIOHSTHS MAaTEMaTHYECKON CTaTUCTUKN
«Crarucrrieckoe pacnpezenenue Boioopku. [IpeacraBieHne YUCIOBBIX JAHHBIX)
CamocrosTenbHas paboTa: 2
«BBITIOTHEHNE WHANBAAYAILHOTO JOMAIITHETO 3aManusy (5 3amanuid *; 4 3amanus **; 3 3amaHus ***)
MakcumanbHasi yaeOHast Harpy3ka (BCero): 324

[Ipumedanue: 3ajaHusl CAMOCTOSITETTFHOM PaboThl  * — ISl OJJapEHHBIX O0yYarommxcs, ** — i cpelHero ypoBHs 00y4eHHOCTH, ***— nis oOyuarontuxcs

HCTIBITHIBAIOIINE TPYTHOCTH B OOYUEHHH M C OCITA0IEHHBIM 30POBBEM.




3  YCJIOBUA PEAJIM3AIIUU ITPOT'PAMMBI JJUCHUITJIMHBI

3.1 TpeboBaHUS K MUHUMAJILHOMY MaTEpUAIbHO-TEXHUYECKOMY 00ECTIICUCHHIO

Peanuzanuss mporpaMMbl  JUCHMIUIMHBI  TpeOyeT Haiauuusi ydeOHOro KaOHHeETa
oOmiecTBeHHbIX JucuuIuInH. OOopynoBaHue y4yeOHOro kaOWHeTa: IOCAZOYHbIE MecTa I10
KOJINYECTBY OOydaroluxcs, pabodyee MECTO IpenojaBaTels, pa3JaTOYHbIM JUJaKTHYECKHUM
Marepual, O0aHK OIEHOYHBIX MaTepUaloB B (popMe TECTOBBIX 3aJaHUi, KOMIUIEKT y4eOHO-
HATTISIAHBIX — TocoOuid  (Tabmuiel, Moxenu ¢uryp). TexHHUYECKHWE CpeacTBa OOydYeHUS:
IEpCOHANbHBII  KOMIBIOTEp C  JIMIEH3UPOBAHHBIM  IPOrPaMMHBIM  OOECIIEUCHHEM,
MYJIbTUMEIUNHBIN TPOEKTOP, IKpaH, npe3eHtauun, DVD nucku.

3.2 adopmarmonHoe odecrieueHrue 00yIeHHS

[Tepeuens pekoMEHAYEeMbIX Y4EOHBIX W3JaHUI, WHTEPHET-PECYPCOB, TOTOTHUTEILHOM
JIUTEPATYPHI.

OCHOBHBIE HCTOYHUKHU:

1 HOI.A. Anumos, FO.M. Konsirun u np AnreOpa ¥ Hayana MareMaTH4YeCKOro aHaau3a.
10-11 kmaccer: yaeonuk;. — M.: IIpocsemenne, 2019

2 Aranocsu JI.C., byry3os B.®., Kagomues C.b. u ap. I'eomerpust 10-11 kmaccsr:
yuebnuk; JI.C. — M.: IIpocBemenue, 2019.

3 Maremaruka. (CITO). Yuebnuk. / bBammvakoB M.U. - Mocksa: KuoPyc, 2020

JlonoHUTEbHBIE UCTOYHUKH:

1 BboromonmoB H.B. Maremaruka: y4yeOHuk an1 By3oB/ H. B. boromonos,
I1. . Camoiinenko. — Mocksa : M3natensctBo FOpaiit, 2020.

2 boromonioB H. B. Maremaruka. 3amaun ¢ pemeHusMd B 2 4. Yacte 1 : ydeOHOE
noco6ue 11st By30B / H. B. Boromonos. — Mocksa : U3garensctBo FOpaiit, 2020..

3 boromonoB H. B. Maremaruka. 3agaun ¢ pemenusmu B 2 4. Yacte 2 : yuyeGHOe
nocobue g cpeaHero npodeccuoHanbHOro obdpaszoBanus / H. B. boromonos. — Mockaa :
N3parensctBo FOpaiit, 2020.

4 boromonoB H. B. Ilpaktuueckue 3aHsTHs no marematuke B 2 4. Yacte 1 : yueGHOE
nocobue juist By308 / H. B. Boromosnos. — Mocksa : UznarensctBo FOpaiit, 2020.

5 boromonoB H. B. Ilpaktudeckue 3aHatust mo marematuke B 2 4. Yacte 1 : yueGHOE
nocobue s cpeaHero mpodeccuoHanbHOro obpazoBanus / H. B. boromonos. — Mockaa :
N3parensctBo FOpaiit, 2020.

HHTEpHET-UCTOYHUKU:

1 Enunas komnekius nudpoBeIX 00pazoBaTeIbHBIX PECYPCOB: [ DIEKTPOHHBIN pecypc] —

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

2 OrtkpeiThii Oank 3amanuii EI'D: [OnektponHbIi pecypc] — Pexum npocryma:
http://fipi.ru.
3 OO0pa3oBarenbHBIA MOPTAN JJIsl MOATOTOBKH K dK3aMEeHaM: [DJIEKTPOHHBIA pecypc]| —

Pexxum mocryma: http://ege.sdamgia.ru.

4 Vcropus mateMaTuku. buorpadun BeIMKMX MaTeMaTHKOB: [ DJIEKTPOHHBINA pecypc]| —

Pexxum nmocryna: http://mathsun.ru.
5 [udpooii obpazoBaTeNbHBIN pecype IS IMKOI: [DIeKTPOHHBIN pecypc] — Pexum

nocryna: https://www.yaklass.ru.
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4  KOHTPOIJIb U OLIEHKA PE3YJIbTATOB OCBOEHU S YUYEBHOM JIUCLIUTIIMHEI

KOHTpOJ'IB N OLCHKa pE3YyJIbTaTOB OCBOCHHA y‘lC6HOfI JUCHUIINIMHBI OCYIICCTBIIACTCS

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

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

3aJIaHUH.

Tabnuma — Pe3ynbratel 00yueHus, GOpMbI 1 METOIbI KOHTPOJIS PE3yIbTATOB O0YUECHHUS.

Pesynbrarsl 00ydeHust
(OCBOCHHBIE YMEHMSI, YCBOCHHBIE 3HAHMSI)

DOpMBI © METOJIBI KOHTPOJISL PE3YIbTATOR
00yueHUs

YMmeHus:

—  BBINOJHATH apuUPMETHYCCKHE JACHUCTBHUS HAJ YHCIAMHU,
coyeTas  YCTHBIE W  TNUCbMEHHBIC  IPHEMBI,  HaXOIUTh
pUOIHKCHHBIC 3HAYCHUS BEJMYMH M MOTPEIIHOCTH BBIYMCICHUI

(abcomoTHasT W OTHOCHTENbBHAs); CpPaBHMUBATh  YHCIIOBBIC
BBIPA)KEHUS,;

—  HaxoJMTh 3HAYEHHWS KOpHSA, CTemeHH, Jiorapudma,
TPUTOHOMETPHUYECKUX BBIPAKCHMH Ha OCHOBE OIpe/eNeHus,
UCTIONB3Ysl TPH HEOOXOOMMOCTH HMHCTPYMEHTAJIBHBIC CPEICTBA;
MOJNB30BAThCSl  NPUOIMKCHHONW  OIIGHKOW TpPH  IPaKTHYECKHX|
pacderax;

—  BBINONHATH MNpeoOpa3oBaHUs BBIPAKCHUH, NPUMEHSSI

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

—  BBIYHCIATH 3HaYeHUE (QYHKIUH MO 33/JlaHHOMY 3HAYEHHIO
apryMeHTa IpH Pa3iINYHbIX criocobax 3aJanus GyHKINN

—  OIpeNersTh OCHOBHBIE CBOWCTBA YHCIIOBBIX (YHKIWH,
WJUTIOCTPUPOBATH UX Ha Tpadukax

—  CTpOUTb rpadp¥Ku U3YUYEHHBIX (QYHKINH, WILTIOCTPUPOBATD
1o rpauKy CBOICTBA AIEMEHTAPHBIX (DYHKIMIT

—  HUCHONb30BaTh MOHATHE GYHKUMM ISl ONHCAaHHS U
aHaJIM3a 3aBUCUMOCTE BEITMINH

—  HaxOIWTh NMPOM3BOAHBIC IEMEHTapHBIX (YHKIIHH;

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

—  IIPUMEHSATH TIPOU3BOIHYIO TSt MPOBECHNUS
NpUOTMKEHHBIX BBIYMCICHUH, pemarh 3aJaqyd  IPUKIaJHOTO
XapakTepa Ha HaxOXJeHHe HauOOJbLUIEr0 M HaWMEHBILIETO
3HAYCHHS

—  BBIYHCIATH B IPOCTEHIINX CIIy4asiX IUIOMIAAH U 00BEMBI C
UCIIOJIb30BAaHUEM OIIPEJIENICHHOT0 HHTErpaia;

—  pemarb panuoHabHbIE, NIOKa3aTesbHbIE,
JorapupMUIEcKue, TPUTOHOMETPHYECKHE YPaBHEHUs, CBOASIINAECS
K JINHEWHBIM M KBaJPaTHBIM, a TAK)KEe aHAJOI'MYHbIC HEPABEHCTBA U
CHCTEMBI;

—  HCIIONB30BATh TPaQUUECKUN METOA PEUICHUS YpaBHEHHUI
Y HEPABEHCTB;

—  n3o0paxaTb Ha KOOPAMHATHOW IUIOCKOCTH pEIICHUS
ypaBHEHHIA, HEPABEHCTB U CHCTEM C JIBYMsI HEM3BECTHBIMU;

—  COCTaBIATh M pelaTh ypaBHEHHS M HEPaBEHCTBA,
CBSI3BIBAIOIIME HEM3BECTHBIE BEJIMYMHBI B TEKCTOBBIX (B TOM UYHUCIE
MPUKJIAIHBIX) 3a7a9axX;

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

—  BBIUMCIATH B MPOCTCHINMX  CIIy4asX BEPOSATHOCTH
COOBITHI HAa OCHOBE I0JICYETA YKCJIA HCXOJIOB;
—  pacrmo3HaBaTh Ha gepTexax i MOJIEIISAX

MPOCTPAHCTBCHHLIC q)OpMI)I; COOTHOCUTL TPEXMCPHBIC 00BEKTHI C

DopMBI: TEeKylllee U UTOTOBOE TECTHUPOBAHUE,
CaMOKOHTPOJIb, BBIMOJIHEHHE KOHTPOIbHBIX
paboT U MPaKTHYECKUX.

MeToabl: YCTHBIH Onpoc (MHANBHAYANBHBIA U
(bpOHTANBHEIN), MUCHPMEHHBIA TECT, JUKTAHT
OCHOBHBIX MOHSATUH TEMBI, peElIeHuE 3anaad,
OTYET II0 CaMOCTOSTENBHON paboTe, co3anme
HNOHATUMHOIO CJIOBapsl, YTCHUE 4YEpTexkeil,
COCTaBJcHHE CcXeM © Tabiui, 3ammra
pedepaToB, MPE3CHTAIHIA.
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MX OIHCaHMSIMH, H300paKECHUSIMH;

—  ONHUCHIBaTh B3aMMHOE  pacClOJIOKEHHE NPSMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE, apTyMEHTUPOBATH CBOM CY)KICHUS 00
3TOM PACHOIOKCHUH;

—  aHAIM3HMPOBaTh B MPOCTEHIIMX CiIydasx B3aWMHOE
pacrosoxxeHue 00bEKTOB B IPOCTPAHCTBE;

—  un300paxkaTb OCHOBHBIC MHOTOTPaHHUKH W KPYIJIbIE Tela;
BBITIOTHATH YEPTEXKH 110 YCIOBHUSM 3a/1a4;

—  CTPOUTbH HNpOCTEHIINE ceueHHs KyOa, TPU3MBL, THPAMUIIBI;

—  pewarb TUITAaHUMETPUYECKHUE u npocreinive
CTEPEOMETPUUECKHE 3aJadyd Ha HaXOXKAECHHE TI'eOMETPHYECKUX
BEJINUMH (JUIMH, YTJIOB, IJIOIIaAEH, 00bEMOB);

—  HUCTIONb30BaTh NPH PEIICHHH CTEPEOMETPUYECKHX 3anad
IUITaHUMETpHUIECKUe (PaKTh U METOIBI;

—  TpPOBOAWTH  JOKa3aTEIbHBIE pPACCYKIOCHUS B  XOJE
peuieHus 3aaay;

—  HUCNONb30BaTh MNPHOOPETCHHbIE 3HAHWUS M YMEHHS B
MPaKTHIECKON AEATETBHOCTH U MIOBCEAHEBHOM KHU3HU:

— U TIPAaKTHYECKHX pacyeToB 1o (opmynam, BKIOUast
(dbopmyIbl, copepIKalie CTeNeHH, PaauKaibl, JorapupmMbl
U TpUTOHOMETpHYecKne (GYHKIHMH, HCIONb3Yys IpU
HEOOXOMMOCTH CIpPaBOYHBIE MaTepUalibl U MpocTeine
BBIYHCIIUTEIbHBIC YCTPOICTBA;

— U1 ONMCaHHMs C TIOMOINBI (YHKIMH pPa3IMYHBIX
3aBUCHMOCTEW,  TpeAcTaBIeHHMs WX  Tpadudeckw,
MHTEPIPETANH I'padrKoB;

— pemeHus NPUKIATHBIX 33/1a4, B TOM YHCIIC COIMAIBHO-
OKOHOMHYECKHX U (U3MYECKUX, HA HauOOJbUIME U
HavMEHBIINE 3HAYCHHs, Ha HaXOXKACHHE CKOPOCTH W
YCKOpPEHHST;

— U TIOCTPOGHHS. M MCCIENOBaHHWs  MPOCTEHIINX
MaTeMaTHYECKUX MOJIEIeH;

— I aHaIWM3a  PEAIbHBIX ~ YHCIIOBBIX  JaHHBIX,
NpPe/ICTaBICHHBIX B BUJE AUArpaMm, rpauKkos;

— 1 aHaM3a UHQOPMAaLUK CTATHCTHYECKOTO XapaKTepa;

— I8 uccienoBaHWs  (MOAENMPOBAHUS)  HECIOXKHBIX
MPaKTHYECKNX CUTYallMi Ha OCHOBE M3YYEHHBIX (hOpMYI
U CBOHCTB (hUTYD;

— JUI1 BBIYMCIEHUS OOBEMOB M IUIOUIA/Ell MOBEPXHOCTEH
NPOCTPAHCTBEHHBIX TEJI MNPU PEIICHUH MPAKTHUYECKUX
3aJa4, MCHOJIB3Ys TPH HEOOXOJMMOCTH CIIPABOYHHMKU U
BBIYHCIINTEIIbHBIE YCTPOHCTBA.

3HaHus:

—  3HAUCHME MAaTEeMaTW4eCKOW HAyKW Ul peIleHHs 3ajad,
BO3HUKAIOIIMX B TEOPUHM U IMPAKTHKE; IUPOTY U B TO XK€ BpEMs
OTPaHUYCHHOCTh TMPHUMEHEHHUs MAaTeMaTHYeCKUX METOJO0B K
aHaJIM3y U MCCIIEIOBAHUIO MPOLIECCOB U SIBJICHUI B NPHUPOAE U
00IIIECTBE;

—  3HaAueHHE MPAKTUKU M BOIPOCOB, BO3HUKAIOIIUX B CaMOi
MaTeMaTuke Uil (OPMUPOBAHUS M Pa3BUTHS MaTEeMaTHYECKOM
HayK{; HWCTOPHIO  DPa3BUTHS  HOHATUS  YHCIA,  CO3JaHUA
MaTeMaTHYeCKOr0  aHalli3a, BO3HUKHOBEHHMS M Pa3BHUTHSA
TreoMeTpuH;

—  yHHUBepCaJbHBIH Xapakrtep 3aKOHOB JIOTHKA
MaTeMaTUYeCKUX PpAaCcCYy)KACHHH, HX MNPUMEHUMOCTh BO BCEX
001aCTAX 4eT0BEUYECKOI NeTeNTbHOCTH;

—  BEPOSITHOCTHBIH  XapakTep  pas3iIM4YHBIX  IPOLECCOB
OKpY’KaIOIIero Mupa.

26




		2022-04-06T14:11:53+1200
	Буряк Лилиана Георгиевна
	я подтверждаю этот документ




