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[Iporpamma yuebnoro npeamera OVYII. 04 Marematuka paspaboTaHa Ha
OCHOBE:

- (henepanbHOrO rocyJ1apCcTBEHHOTO 00PA30BATENBHOTO CTAHAAPTA CPEIHETO
oO1iero o0pa3oBaHusi, YTBEPXKIECHHOIO MpukazoM MuHoOpHayku Poccun ot
17.05.2012r. Ne413 ¢ u3MEHEHUsMH, BHECEHHBIMHU IIpUKa3zaMu MUHHCTEpPCTBA
npocsenieHust Poccuiickoit deaepauun ot 12 aBrycra 2022r. Ne732 u ot 27
nekaopst 2023r. Nel028;

- (¢enepasbHON  00pa30BaTEIBHOM TPOTPAMMBI  CPETHErO  OOIIETO
oOpa3oBaHMs, YTBEp)KICHHOW  MpUKa3oM  MUHHUCTEpCTBA  MPOCBEIICHUSA
Poccuiickoii @enepanun ot 18 mas 2023r. No371;

-QenepanbHOrO  TOCYIAapCTBEHHOTO 00pa3oBaTeIbHOrO CTaHAapTa IO
CIENUATBLHOCTH CpeaHero npodeccunoHabHOro oopazoanus 54.02.01 Juzaiin (1o
0TpaciisiM), YTBEpP)KIECHHOro mnpukazoM MwuHoOpHayku Poccum ot 05.05.2022r.
Ne308

Opranuzanusi-pazpadotunk: BI'TY

Pazpabotuuku:
Kopuarun Urops MBaHOBUY, penogasareisb
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1 HIACIHOPT PABOYEM ITPOT'PAMMBbI YYEBHOI'O NPEAMETA
OVYI1.04 MaremaTuka

1.1 OOaacTb NpUMEeHEeHUs MPOrPaAMMBbI

Peanuzamms cpemnero o6mero oOpazoBanus B mpenenax OIl CIIO mo
MporpaMMe MOJITOTOBKH CHEIUATUCTOB CPEAHEr0 3BEHA IO CHEUUATBHOCTU
54.02.01 MHuzaitn (mo otpacisim) B coorBerctBun ¢ OI'OC CIIO mno
cnenuanbHocTH 54.02.01 JIm3aitH (mo otpacnsam) ¢ ydyeroM TpedoBanuii ®I'OC
cpenHero oOmero o0pa3oBaHusl, YTBEPXKIECHHOIO MpuKazoM MuHOOpHayKu
Poccun ot 17.05.2012 Ne413 ¢ wu3MEHEHUSAMH, BHECEHHBIMM MpPUKA3AMU
MunucrtepctBa npocsemienusi Poccuiickoin ®depepauun ot 12 asrycra 2022r.
No732 u ot 27 pexabps 2023r. Nel028 u denepanbHOil 0OpazoBaTeIbHOMN
IporpaMMbl  CpeHEro o0mero o0pa3oBaHUsl, YTBEPKACHHOW MPHUKA30M
MunucrtepctBa npocsenienus: Poccuiickoit @eneparuu ot 18 mast 20231, Ne371.

1.2 OOmas xapakrepucrtuka YydyeOHoro mpeamera OVYIL.0O4
MarteMmaTHKa

Vueonsii kypc OVIL.04 MaremaTuka sBIII€TCS OJHHM W3 HaumOoJiee
3HAYUMBIX B INPOrpaMMe€ CpEIHEro oO0miero oOpa3oBaHUs, MOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OOECHe4YMBAeT HWHCTPYMEHTAJIbHYI 0a3y [Ulsl H3y4eHUs BCeX
€CTECTBEHHO-HAYYHbIX KYPCOB, & C JIPYroll CTOPOHBI, (POPMUPYET JIOTUUECKOE U
abCTpakTHOE MBIIIJIEHUE 00y4YaroUMXcs Ha YPOBHE, HEOOXOAUMOM JJIi OCBOCHHUS
y4eOHBIX KypCcOB HH(POpPMATHKH, OOIIECTBO3HAHWS, HCTOPHH, CIOBECHOCTH. B
pamkax yudeOHoro kypca OVYIL.04 MaremaTtuka oOydaroluecsi OBJaJECBAIOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHON HAyKH, KOTOpas (QOpMyIupyeT CBOH
JOCTHXKEHHsI B MaTemaTuueckoi ¢gopme. YueOnbiii kypc OYIL.04 MatemaTuka
3aKJIaJIbIBAET OCHOBY /ISl YCHEIIHOTO OBJIAJCHHS 3aKOHAMHU (U3MUKH, XUMUH,
OMONOTHH, TOHUMAHUS OCHOBHBIX TEHIEHIUN HSKOHOMUKH M OOIIECTBEHHOU
KHU3HU, TIO3BOJISIET  OPHUEHTUPOBATHCSI B COBPEMEHHBIX  LU(QPOBBIX H
KOMIIBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO MHCIIOJIb30BaTh MX B IIOBCEIHEBHOU
XKU3HU. B TOXE Bpems oBiageHUE aOCTPaKTHBIMM M JIOTUYECKH CTPOTMMHU
MaTeMaTHYECKUMU KOHCTPYKLUSMU pa3BHUBaceT yMEHHE HaXOAUTb
3aKOHOMEPHOCTH, OOOCHOBBIBATb HCTHUHHOCTb YTBEPXKICHMS, MCIOIb30BATh
00001IeHe W KOHKpETHU3aIlluio, a0CTparupoBaHUE U aHaJIOruio, (GopMHUpYeT
KpeaTUBHOE U KpUTHUdeckoe MbliieHue. B xone n3yuenus OYIL.04 MaremaTuka
Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus 00y4arOmuecs MOMydar0T HOBBIM OMBIT
pellieHusl NPUKIATHBIX 3a/1ad, CaMOCTOSITEIBHOIO TMOCTPOSHUS MAaTeMaTUYECKUX
MOJENEN pEAIbHBIX CUTyallMd W HHTEPIPETALMU TOJYYEHHBIX PELICHUM,
3HAaKOMATCS C MpPUMEpaMu MaTEMaTHUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE, HAYKE
U B UCKYCCTBE, C BBIIAIOIIUMUCS MAaTEMAaTUIECKUMHU OTKPBITUSIMU U UX aBTOPaMH.
VYueonnii  kypc  OVYIL.04  Marematuka  oOjagaeT  3HAYUTEIHHBIM
BOCIHUTATEIbHBIM TOTEHIIMAIOM, KOTOPBIM peaqu3yeTcsi Kak uepe3 y4eOHBbIit
MaTepuai, CnocoOCTBYIOUIMM (OPMUPOBAHUIO HAYYHOTO MHUPOBO33pPEHUS, TaK U
yepe3 crneuuuky ydeOHOH JEsTENbHOCTH, TPEOYIOLEH CaMOCTOSATENbHOCTH,
aKKypaTHOCTH, IPOAOKUTEIBHON KOHIIEHTpPAllMM BHUMAHUS U OTBETCTBEHHOCTH
3a MOJIyYEHHBIN pe3yJbTarT.



1.3 Henau nzyvenus: yueonoro npeamera OYIL.04 MaremaTnka:

- (dopmupoBaHME [EHTPATBHBIX MATEMATUYECKUX MOHATHA (YHCTIO,
BEJIMUMHA, TreoMeTpudeckas ¢Gurypa, IepeMeHHas, BEPOATHOCTh, (QYHKIIHS),
o0ecrevynBaroMX MPEEMCTBEHHOCTh M MNEPCIEKTUBHOCTH MAaTEMaTH4YE€CKOTO
o0Opa3oBaHus 00yYaIOUINXCS;

- MOJIBEICHUE OOYyYaroIMXCsl Ha JOCTYIIHOM [UJIsi HHUX YpPOBHE K
OCO3HAHHIO B3aMMOCBSI3M MAaTEMaTHKA W OKPYXAIOUIero MHUpa, MOHUMAaHHE
MaTeMaTHKHU KaK 4acTH OOIIEei KyIbTyphl YEIOBEUECTBA,

- pa3BUTHE UHTEIUICKTYaJbHBIX M  TBOPYECKHMX CHOCOOHOCTEH
o0OydJaromuxcsi, TO3HABAaTEeIbHOW aAKTUBHOCTH, HCCIEIOBATENbCKUX YMEHHH,
KPUTUYHOCTH MBIIIUICHHS], THTEpECa K U3yUYEHUIO MAaTeMaTHKU;

- dbopmupoBaHre (PYHKITMOHAIBPHOW MAaTEeMAaTHUYE€CKOW TPaMOTHOCTH:
YMEHHsI PACIO3HABATh MAaTEMaTHYECKHUE aCHEKThl B pEAIbHbIX >KU3HEHHBIX
CUTyallsIX © TIPU W3YYCHUH JPYTuX YYEOHBIX MPEIMETOB, TMPOSBICHUS
3aBHCHUMOCTEH M 3aKOHOMEpPHOCTEH, (OpMYyTUPOBATh UX HA SI3bIKE MATEMATUKH U
co37aBaTh MaTE€MaTHYECKHE MOJETH, MPUMEHSTh OCBOCHHBIM MaTeMaTHYECKHi
anmapart Ui pelIeHHus NMPaKTUKO-OPUEHTHUPOBAHHBIX 33]a4, UHTEPIPETUPOBATH U
OIICHUBATH IMOJIYYCHHBIC PE3YJIbTATHI,

- (dopMupoBaHHE TPEICTABICHUS O TEOMETPHUH KaK YacTH MHUPOBOU
KYJIBTYPBI B OCO3HaHHE €€ B3aMMOCBS3H C OKPYKAIOITIM MHPOM;

- ¢opMHUpOBaHUE TPEACTABICHUS O MHOTOTPAaHHHWKAX M TEJax BpallCHUs
KaK O BaXHEUIIMX MAaTeMaTUYECKUX MOJEIAX, IMO3BOJSIIOIIUX OIUCHIBAaTh H
U3y4YaTh Pa3HbIC SBICHUS OKPY)KAIOIIETO MUPA;

- (¢opMupOBaHHE YMEHHsS pACIO3HABaTh Ha 4YEpTEkaxX, MOJCNIAX U B
pealbHOM MHpE MHOTOTPAHHUKH U TEJIa BPAIICHHUS;

- OBJIAJICHHE METOJaMHU PEIICHHUS 3a/1a4 Ha MOCTPOCHHUSI Ha M300paKEeHUSIX
IPOCTPAHCTBEHHBIX QUTYD;

- (¢opMHUpOBaHME YMEHHS OIEPUPOBATH OCHOBHBIMU TOHATUSMHU O
MHOTOTPAaHHHUKAX ¥ TeJIaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

- OBJAJICHWE QJITOPUTMAMHU pEIICHWS OCHOBHBIX THIIOB  3ajad,
dbopMUpOBaHHE yMEHHs MPOBOJIUTH HECIOXKHBIE JTOKa3aTeIbHbIC PACcCYKICHHUS B
XO/JIe peICHHsI CTePEOMETPHUSCKUX 3a7a4 U 3a7a4 C MPAKTUYECKUM COJIEPKaHUEM;

- pa3BUTHE  WHTEUIEKTyaJIbHBIX W  TBOPYECKHX  CIOCOOHOCTEMH
o0ydJaromuxcsi, TO3HABAaTEeJIbHOW aKTUBHOCTH, HCCIENIOBATENbCKUX YMEHHH,
KPUTHUYIHOCTH MBIIILICHUS;

- ¢opMupoBaHne  (QYHKIMOHATHHOW  TI'PAMOTHOCTH,  PEJICBAHTHOM
TeOMETPUM: YMEHHE paclo3HaBaTh MPOSBICHUS TE€OMETPUUYECKUX TOHSATH,
00OBEKTOB W 3aKOHOMEPHOCTEH B PpEATbHBIX J>KHU3HEHHBIX CHUTYallUsIX W TIPH
U3YYCHUU JAPYTrUX Y4eOHBIX TMPEAMETOB, TMPOSBICHHUS 3aBUCUMOCTEH H
3aKOHOMEpPHOCTEH, (OpMynIHpoOBaTh MX Ha fA3BIKE TEOMETPUU U CO3/AaBaTh
reOMETPUUECKUE MOJIEIH, TPUMEHATh OCBOCHHBIM T€OMETPUUYECKUN ammapaT Jis
pellieHusl MPaKTUKO-OPHUEHTUPOBAHHBIX 3a/lay, MHTEPIPETUPOBATH U OIICHUBAThH
MOJTyYEHHBIC PE3yIbTAThI



1.4 Mecro yuyeonoro nmpeamera OVYIL.04 Maremarnka B CTPYKType
MIICC3:

VYueonniii mpeamer OYIL.04 MaTtemaTuka sBisieTcsl y4eOHBIM TPEIMETOM
o0s13aTeNibHOM MpenMeTHoM oOnactu «Martematnka U uHpopmaTukay DI'OC
cpeaHero o0Iero 0opa3oBaHusl.

B yue6Hom miane IIIICC3 yue6ubit mpeamer O VII.04 MaremaTuka
BXOJUT B COCTaB 00111c00pa30BaTEIbHBIX YUEOHBIX MPEIMETOB.

[Ipu »TOoM wu3yuenue yueOHoro mpenmera OVYIL.04 MaremaTuka
PETYyCMOTPEHO Ha 0a30BOM YPOBHE M HAMPABIIEHO HA JTOCTH)KCHHUE JINYHOCTHBIX,
METaIpeMETHBIX U MPEIMETHBIX PE3YIhTATOB.



2. INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYEBHOTI'O
INPEAMETA OVYIIL.04 MATEMATHUKA
JINMYUHOCTHBIE PE3VYJIbTATHI

1) rpakgaHCKOro BOCIUTAHUSA: CPOPMHUPOBAHHOCTH TPAKIAHCKOW MO3UIIUU
oOyJaromierocsi Kak akTHBHOTO W OTBETCTBEHHOTO 4YJIEeHa POCCUHCKOTO OOIIECTBa,
NOpEICTaBICHUE O MAaTeMaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHMS Pa3TUUYHBIX
CTPYKTYp, SBJICHHI, MpoILeayp TrpakIaHCKOro oOmiecTBa (BbIOOPHI, OMPOCHI U
JIpYyroe), YMEHHE B3aUMOJIEWCTBOBATh C COLMAJIbHBIMU HWHCTUTYTaMU B
COOTBETCTBUH C UX (QYHKIMSIMU U HA3HAYECHUEM;

2) NaTpUOTHUYECKOTO BOCHUTAaHUA: C(HOPMHUPOBAHHOCTH  POCCHUICKOMN
IrPakIAHCKOM UACHTUYHOCTH, YBAKECHUS K IPOLIJIOMY M HACTOSALIEMY POCCUUCKON
MAaTE€MaTUKH, IEHHOCTHOE OTHOLIEHUE K JTOCTMIKEHUSM POCCHUMCKUX MAaTEMAaTHUKOB
U POCCHUKWCKOW MAaTEMAaTHYECKOM IIKOJbI, MCIOJb30BAHUE ITUX JIOCTUKEHUU B
JIPYTUX HayKax, TEXHOJOTUAX, chepax SIKOHOMUKH;

3) yXOBHO-HPaBCTBEHHOI'O BOCIHMTAHMS: OCO3HAHUE JTyXOBHBIX IIEHHOCTEH
POCCUICKOro Hapoaa, cPOPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, 3TUYECKOTO
IIOBEJICHMs], CBA3AHHOIO C NPAKTHUYECKUM IPUMEHEHUEM JOCTHKEHHU HAyKH H
JEATEIBHOCTBIO YYEHOI0, OCO3HAHUE JIMYHOT'O BKJIAJA B IOCTPOCHUE YCTOMYUBOTO
Oymymiero;

4) 3CTETUYECKOr0 BOCIUTAHUS: ICTETUYECKOE OTHOILIEHHUE K MUPY, BKIHOYas
ACTETUKY MAaTEeMAaTHUYECKUX 3aKOHOMEPHOCTEW, OOBEKTOB, 3a/ay, pElIeHU,
paccyX)IeHnid, BOCOHPUMMYUBOCTh K MATEMAaTUYECKUM ACTIEKTAM PAa3JIUYHbIX BUIOB
UCKYCCTBA;

5) ¢usuueckoro BocHUTaHUSA: CPOPMUPOBAHHOCTh YMEHUS MPUMEHSTH
MaTeMaTHYeCKHUe 3HAHUS B MHTEpecax 37J0pOBOro M 0Oe30macHOro obpasa >KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0pOBbIO  (3I0pOBOE IMHUTAaHHE,
cOaJIaHCUpPOBAHHBIN PEXUM 3aHATUH M OTAbIXA, peryispHas Quanyeckas
aKTUBHOCTb), (PU3UYECKOE COBEPIICHCTBOBAHME IMIPU 3aHATUSAX CIIOPTHUBHO-
03JI0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPyIOBOrO BOCIHUTAHMS: TOTOBHOCTh K TPYydy, OCO3HAaHUE IEHHOCTH
TPYAOIIO0US, UHTEPEC K pa3iuuHbIM chepaM NpodecCHOHATBHON NeATeIbHOCTH,
CBSI3aHHBIM C MaT€MaTUKOW W YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOP OymyIiei
npodeccuu M peann30BbIBaTh COOCTBEHHBIE YKU3HEHHBIE IJIaHBI, TOTOBHOCTh H
CIIOCOOHOCTh K MaTeMaTH4YecKoMYy OOpa3oBaHHMIO W CaMOOOpa30BaHUIO Ha
NPOTSHKEHUHA BCEW KU3HM, TOTOBHOCTh K AKTUBHOMY YYacTHIO B PELICHHUU
MPAKTUYECKUX 3a/1a4 MATEMATUYECKOW HAIPABIEHHOCTH;

7) SKOJOTMYECKOTO BOCHUTAaHUS: CHOPMHUPOBAHHOCTh HKOJIOTMYECKOM
KYJIbTYpbI, IOHUMaHUE BIUSAHUSA COLUAIBbHO-O)KOHOMHUYECKUX MPOLIECCOB Ha



COCTOSIHHE TPUPOJHON U COIMAIILHON Cpeflbl, OCO3HAHUE II00aJTBbHOI0 XapakTepa
IKOJIOTHYECKUX MpoOIeM, OpUeHTAalHUs Ha MPUMEHEHHE MaTeMaTU4YEeCKUX 3HaHUM
JUIS peleHus 3a/1a4d B 00JaCTH OKPY’KaoIel cpebl, IIIaHUPOBAaHUE MOCTYIKOB U
OLICHKH MX BO3MOJKHBIX OCIEACTBHUM SISl OKPYXKAIOLIEH Cpebl;

8) LIEHHOCTH HAYYHOTO MO3HAHUA: CHOPMUPOBAHHOCTH MHPOBO33PEHMUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAYKH U OOILECTBEHHOM
NPAaKTUKH, TOHUMAaHUE MAaTEeMaTHYeCKOW HayKH Kak CQepbl UeJIOBEUYECKOi
JeSITEIbHOCTH, ATAloB €€ Pa3BUTHUS M 3HAUMMOCTH JUIsl Pa3BUTHS LUBUIIM3AIUY,
OBJIaJICHUE SI3bIKOM MaTeMaTUKH M MaTeMaTHYeCKON KyJIbTypoH KaK CpeICTBOM
MO3HAHUSI MHpPa, TOTOBHOCTb OCYILECTBIJIATH MPOEKTHYIO U HCCIEI0BATEIBCKYIO
JesITeTbHOCTh UHANBHIYaJIbHO U B TPYIIIIE.

METAITPEJJMETHBIE PE3VJIbTATHI

Ilo3HaBaTe/bHbIE YHHBePcAJIbHbIE YueOHbIE /1eiicCTBUA

Bba3oBble JJornueckue 1eiicTBUA:

BBISBIISITh UM XapaKTEPU30BaTh CYIIECTBEHHBIE NMPU3HAKA MaTEMAaTUYECKHX
OOBEKTOB, TMOHITHHA, OTHOLIEHUN MEXAYy MOHATHUSAMH, (OPMYIUPOBAThH
oTpezeNieHus] MOHATUH, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIacCH(PHUKAIUH,
OCHOBaHUs NJsi 00O0OIIEHHS U CpaBHEHUS, KPUTEPUU M TMPOBOJUMOTO aHAIIN3Q,
BOCIIPUHUMATh, (POPMYIIMPOBATH U MPEOOPA30OBBIBATE CYKACHUS: YTBEPAUTEIbHbIC
¥ OTpULaTeNbHbIE, IUHUYHbIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBIABIISAITh ~ MaTeMaTW4YecKHe  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTHBOpeuMs B (haKTax, JAHHBIX, HAONIIOJCHUSIX U YTBEPXKICHHUAX, MpensaraTh
KPUTEPUU AJIs BBISIBICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUNH;

7ieNiaTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTUKH, JAECIYKTHUBHBIX H
WHAYKTUBHBIX YMO3AKIIOUSHUH, yMO3aKIIIOUEHUH 0 aHAJIOTHH;

POBOJIUTH CaMOCTOSTEJIBHO JI0Ka3aTeIbCTBA MaTeMaTHYeCKUX
yTBEpXKIEHUH (MpsiMble M OT MPOTHBHOIO), BBICTpAaUBaTh apryMEHTALUIO,
NPUBOAUTE MIPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KIIECHHS U
BBIBOZIbI; BBHIOMpATh CIOCOO perieHusl yuyeOHO# 3ajauu (CpaBHUBATh HECKOJBKO
BapMAHTOB  pEILICHHs, BbIOMpaTh Haubojiee  MOAXOAAIIUMH C  y4€TOM
CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

Bba3oBble ucciaenoBarelbCKue 1eMCTBUA:

MCIIOJIb30BaTh BONPOCHI KaK HCCIIEA0BATENCKUN WHCTPYMEHT MO3HAHUA,
dbopMynupoBaTh  BOMNPOCH,,  (PUKCHUpYIOIIME  TPOTHUBOpEUHE,  MpodIemy,
yCTaHaBIMBAaTh MUCKOMOE U JAaHHOE, (OPMHPOBATH TUIIOTE3Yy, apryMEHTUPOBATH
CBOIO MTO3UIINI0, MHEHHE;

MPOBOANTH CAMOCTOATEIBHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAaHHUE
[0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYEeCKOro 00BbEeKTa, SIBJICHUS, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MKy OOBbEKTaMH, SBICHUSIMH, MPOLIECCAMU;
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CaMOCTOSTENbHO (HOpMyIUpOoBaTh 0OOOIIEHHS U BBIBOJBI MO pe3yibTaTam
IPOBENEHHOIO  HAONIOJCHMS, HUCCIEAOBAHUS, OLEHUBATH  JOCTOBEPHOCTD
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

IIPOTHO3MPOBATh BO3MOYKHOE pA3BUTHE IIPOIECCa, a TAaKKE BbIIBUTATh
MPEANOJIOKEHUS O €r0 Pa3BUTUH B HOBBIX YCIOBHSIX.

Pabora ¢ unpopmanmeii:

BBISIBIISATh JeUIMTHI MHPOpPMALIMHU, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha
BOIPOC U ISl pEUICHUS 3a/1auu;

BbIOMpPATh MHPOPMALIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBAaTh U HWHTEPIPETHUPOBATH HH(GOPMALMIO PA3TUYHBIX BUAOB H
dbopm mpeacTaBICHUS;

CTPYKTYpUPOBaTh HH(POPMAIINIO, MPEICTABIATh €€ B pa3Iu4HbIX (opMax,
WUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATh HaAEKHOCTD uHpopMaIuu 1o CaMOCTOSITEJIbHO
c(hopMyTUPOBaHHBIM KPUTEPUAM, CHOPMYIUPOBAHHBIM CAMOCTOSITEIBHO.

KoMmyHnKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eCTBUSA:

BOCIIPUHUMATh U (HOPMYIUPOBATH CYKIEHUS B COOTBETCTBUU C YCIOBUSIMU
U LeIIMH OOILEHHUS, SICHO, TOYHO, IPAMOTHO BBIPAXaTh CBOIO TOYKY 3PEHHUS B
YCTHBIX W MHUCHMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUS MO XOAy PEIICHHs 3aJauH,
KOMMEHTHPOBATh MOJIyYEHHBIA PE3YJIbTAT;

B X0Jie¢ 00CYXKJIEHHUs 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaeMOW TEMBI,
npoOiemMbl, pellaeMoM 3ajauyd, BbBICKA3bIBaTh WJIEH, HAIlCJICHHbIE Ha IOUCK
pEelIeHus, COMOCTABISATh CBOM CYXKIEHHUSA C CYXICHHUSIMH JPYTUX Y4YaCTHUKOB
nuainora, oOHapyKMBaTh pa3iU4ve U CXOJICTBO IMO3HIIMKA, B KOPPEKTHOH (opme
dbopMyIMpOoBaTh pa3HOIIACHS, CBOU BO3PAKEHUS,

IIPEACTABIIATH PE3YJIbTaThl PELIEHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIETOBAHUS,
IPOEKTa, CaMOCTOSATENbHO BBIOMpPATh (opMaT BBICTYIUIGHHS C Y4&TOM 3ajad
NpEe3eHTALNU U OCOOCHHOCTEH ayAUTOPUH.

PeryasiruBHble yHUBepcaJIbHbIe y4eOHbIE 1eiiCTBUS

Camoopranusanus:

COCTaBJISITH TUIaH, AJITOPUTM PELIECHUS 3a/1a4, BHIOMPATHh CIIOCOO PEIICHHUS C
y4€TOM UMEIOIINXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ y4ETOM HOBOM MH(OpMALIUU.

CaMOKOHTPOJIb, IMOIIHOHAJIbHBI MHTEJJIEKT:

BJIa/JI€Th HAaBBIKAMHM  [IO3HABATENBbHOM  pedrexkcun Kak  OCO3HAHMS
COBEPILIAEMBIX JACHCTBUI U MBICIUTENBHBIX MTPOLIECCOB, UX PE3YJIbTATOB, BIAIETh
crnocobamM CaMOTIPOBEPKH, CaMOKOHTPOJISl Mpollecca U pe3ylibTaTa perIeHHs
MaTeMaTUYECKOM 3a/1auu;



NPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPH PEIICHUH 3a/1a4H,
BHOCHUTH KOPPEKTHBBI B JICITEILHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, JaHHBIX,
HAaWJEHHBIX OIMMOOK, BBIABICHHBIX TPYAHOCTEH; OIEHUBATh COOTBETCTBUE
pesyyibrara IEId ¢ YCIOBHUSM, OOBSCHATH MPUYUHBI JOCTHKEHUS WIH
HEJIOCTIDKCHUS PE3YIbTaTOB NIESATEIBHOCTH, HaXOAWTh OIMMOKY, /1aBaTh OIICHKY
npUOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eATEIbHOCTD:

MOHUMATh W WCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W MHIWBUIYaTbHOU
paboTel TpH pemeHWH Y4eOHBIX 3aga4y, TPUHAMATH II€JIb COBMECTHOM
NEeSATEeTLHOCTH, TIAHUPOBATh OPTaHHW3AIMI0 COBMECTHOW pabOThHI, pacrpenciisaTh
BUIIBI paboOT, JOTOBApUBATHCS, OOCYXKIATh TMPOIECC H PE3yabTar pPaboTHI,
0000111aTh MHEHUS HECKOIBKHX JTIOACH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThI (00CYKIeHNsI, 0OMEH MHEHHI,
«MO3TOBBIE IITYpMbD» H HWHBIC), BBINOJHATH CBOK YacThb pPabOTBl W
KOOPAMHHUPOBATh CBOM JEHCTBUS C JAPYTUMH YICHaMH KOMAaHIbI, OIICHUBAThH
KaueCTBO CBOETO BKJIAJa B OOMIHMI MPOIYKT MO KPUTEPHSIM, CHOPMYITUPOBAHHBIM
YY4aCTHUKAMHU B3aUMOJICUCTBUSI.

[MPEAMETHBIE PE3YJIbTATHI

Yuciaa 1 BBIYUCTICHUSA:

ONEPUPOBATh IOHATHSAMM: PAUUOHAIBHOE W JIEUCTBUTEIBHOE YHUCIIO,
HaTypaJbHOE, LEJ0€ YHUCI0, OOBIKHOBEHHAs W JAECSITUYHAs JIpoOb, MPOILECHTHI,
VCIIOJIb30BaTh IIPU3HAKH EITMMOCTH LIEJIBIX YU CEI, PA3JIOKEHNUE YNCIIA HA IPOCTHIE
MHOYUTEIN JUIsl pEIICHUS 3a/1a4;

BBIMIOJIHATh ~ apu(METUYECKHEe  Olepalud C  palMOHAIBHBIMH U
JEWCTBUTEIbHBIMU YUCIIAMU;

BBITIOJIHATH MPUOJIMKEHHBIE BBIUUCIECHUS, UCIIOJIb3Ysl TPABUIIa OKPYTICHUS,
JeNaTh MIPUKUAKY U OLIEHKY PE3YJIbTaTa BBIYMCIICHUN;

ONEPUPOBATh MOHATUSIMU: CTENIEHD C LEJBIM U PAlMOHAIIbHBIM I1I0KA3aTEIIEM,
cTaHiapTHas ¢Gopma 3amucu JEeHCTBUTEIBLHOTO YHKCIA, KOPEHb HATypalbHOU
CTEMEHH, UCIOIb30BaTh MOAXOSAIIYI0 (OPMY 3aMUCH NEUCTBUTEIBHBIX YHCET JUIS
peleHns MPaKTUYECKUX 3aa4 IPEACTABICHUS TaHHbIX;

ONEPUPOBATH NOHATUAMU: CUHYC, KOCHHYC M TaHI'€HC ITPOM3BOJIBHOTO YIJIA,
UCIIOJIb30BAaTh 3aMKCh MTPOU3BOJIBHOTO YIJIa Yepe3 00paTHbIe TPUTOHOMETPHUUECKHE
byHKINN;

OTEpUPOBATH MOHATHAMH: Jorapudm uucia, NECATUYHBIE U HATypajbHbIC
JoTapuQpMBbI.

YpaBHeHMs U HEPABEHCTBA:

ONEPUPOBATH IOHATUSAMHU: TOXKIECTBO, YPABHEHHME, HEPABEHCTBO, LEJIOE,
palMOHAIBHOE, UPPALMOHAJILHOE YPABHEHHUE, HEPABEHCTBO, TPUTOHOMETPUUECKOE
YpaBHEHHUE;

BBINIOJIHATHh MPEOOpa30BaHUsl TPUTOHOMETPUUECKUX BBIPAXKEHUN U peniaTh
TPUTOHOMETPUYECKUE YPABHEHUS;
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BBITIOJIHATh TMPE0Opa30BaHUsl 1IEJbIX, PAMOHAIBHBIX U HPPAUOHAIBHBIX
BBIDQKEHW M  pellaTb OCHOBHBIE TUNBI  ILENbIX, pPAlUOHAIBHBIX W
UppalMOHAIbHBIX YPABHEHUIN U HEPABEHCTB;

IIPUMEHSATh YPAaBHEHUS U HEPABEHCTBA IS PELICHUS MAaTEMaTUYECKUX 3a7a4
¥ 3a71a4 U3 Pa3IMuHBIX 00JacTel HAyKH U peaNbHOM JKU3HH,

MOJIETTUPOBATh peajbHbIE CHUTyalldd Ha S3bIKE aireOpbl, COCTAaBIATH
BBIDAKEHUS, YPABHEHHMs, HEPABEHCTBA II0 YCIOBHUIO 3a/aud, HCCIEA0BAThH
MOCTPOEHHBIE MOJIEH C UCIIOJIb30BAHUEM alllapaTa anreopsl;

OPUMEHSATh CBOMCTBA CTENEHU JJIsi MPeoOpa3oBaHUsl  BBIPAKEHUH,
ONEPUPOBATh MOHATHUSMU: IIOKA3aTEIbHOE YPaBHEHUE W HEPABEHCTBO, PEIIAThH
OCHOBHBIE THUIIbI TOKA3aTEIbHBIX YPABHEHUIN U HEPABEHCTB;

BBINIOJIHATh NIPeOOpa30BaHUs BBIPAKEHUW, COJEpXKAIUX JIOTapudMbl,

OMepUpOBaATh MOHATUAMU: JOrapupMUIECKOE YPABHEHHE U HEPABEHCTBO,
peliath OCHOBHBIE THIIBI JIOTapU(PMHUUECKUX YPABHEHHM U HEPaBEHCTB;

HaXOJUTh PEIICHUS TPOCTENIINX TPUTOHOMETPUIECKUX HEPABEHCTB;

ONEPUPOBATH NOHATHUAMU: CUCTEMA JIMHENHBIX YPABHEHUH U €€ PEIICHUE,
HCIIOJIb30BaTh CUCTEMY JIMHEVHBIX YPABHEHHUU I PEILECHUs NPAKTUYECKUX 3a1a4;

HaXOJUTh PEIICHUS MTPOCTENIINX CUCTEM U COBOKYITHOCTEMN palliOHAIbHBIX
YPaBHEHUI U HEPABEHCTB;

MOJIEJIMPOBAaTh pEAJIbHbIE CUTYyallUM Ha S3bIKE€ aireOpbl, COCTaBISATh
BBIDAQKEHUS, YPaBHEHHUS, HEPABEHCTBA M CHUCTEMBI 110 YCIOBHUIO 3aJa4H,
HCCJIEI0BATh MOCTPOCHHBIE MOJIETU C UCIOJIb30BAHUEM ammapara aareophi.

DOyHKUUM U TPaPuKu:

OnepupoBaTh MOHATUAMU: (YHKILHUS, COCOOBI 3aAaHus (PYHKIUHU, 00JacTh
ONpeNeCHUs U MHOXXECTBO 3HAaueHUH (GyHKUUU, TpapuK (QYHKIMH, B3aUMHO
oOpartHble PYHKIINH;

ONEpPUPOBATH TMOHATHUSAMHU: YETHOCTh W HEUYETHOCTh (PYHKUMH, HYIU
(GyHKIIMM,  TPOMEXKYTKHM  3HAKOMOCTOSHCTBA,  MEpHOAUYEcKas  (PYHKIIHS,
OPOMEXYTKM  MOHOTOHHOCTHM  (PYHKIIMHM, TOYKH OJKCTpemMyMmMa  (YyHKIUH,
HanOoJIblIIee ¥ HaWMEHbIllee 3HaYeHUs (YHKIHMM HA TPOMEKYTKE, MCIOJIb30BATh
UX JUUISl UCCIIeI0BaHUs PYHKIMU, 3aJaHHOUN rpaduKoM;

UCIIONIb30BaTh Tpaduku (YyHKUMN i PEIIeHHs] YpaBHEHUW; CTPOUTH U
yuTaTh TpaduKu JMHEHHON QYHKIMH, KBaJAPaTUYHOW (YHKIUU, CTEIICHHOU
(GYHKINHU € UEJIbIM MOKa3aTeNeM;

ONepupoBaTh MOHATUSIMU: TpadUKU IMOKA3aTEIbHOM, JorapupMUUYECKOn H
TPUTOHOMETPUUECKUX (YHKIUMA, ©300paxaTh UX Ha KOOPAUHATHOM IJIOCKOCTH U
UCIIOJIB30BaTh Ul PELICHUS YPABHEHU U HEPABEHCTB;

n300paxaTh Ha KOOPIAUHATHOMN TUIOCKOCTH IPpa(UKH JIMHEHHBIX YpaBHEHUN U
VCIIOJIB30BaTh UX I PEIICHUS] CUCTEMBI JIMHENHBIX YPABHEHUN;

UCIONB30BaTh TIpaduku GYHKIUE A7  HMCCIENOBAaHUS MPOLECCOB H
3aBHCHUMOCTEH NpH peUIeHUH 3a7a4 U3 IPYTHX Y4eOHBIX MPEAMETOB U peajbHOU
KU3HU, BBIPAXaTh (HOPMyIaMH 3aBUCUMOCTH MEX]Ty BEIMUYMHAMH;

Hayaja MaTreMaTH4eCKOro aHAJIM3A:

OTEpUPOBATh TMOHATHSAMH: TOCIEAOBATENIbHOCTh, apudmernyeckas u
reoMeTpHUecKas MPOrpecCru; OMEPUPOBATh MOHATUAMU: OECKOHEUHO YOBIBAOILIAs
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reoMeTpuyecKas Mnporpeccus, cymMmma O€CKOHEYHO YOBIBAIOLIEH Ie€OMETpUYECKOM
IIPOTPECCHH;

3a/1aBaTh IOCJIEOBATEIBHOCTH PA3JMYHBIMU CIIOCOOAMH; HMCIOJIb30BATh
CBOWCTBA IIOCJIEAOBATEIBHOCTEH W NPOTPECCUU Ul PELICHUs pPEaJbHBIX 3a1ad
IIPUKJIATHOTO XapaKTepa.

OTEepUPOBATH MOHATUAMU: HETpPEpbIBHAS (QYHKIHUS, TPOU3BOAHAS (YHKIUH,
UCIOJIb30BaTh T€OMETPUUECKUN U (PU3UUECKHUI CMBICT MPOU3BOAHOM AJIs PEIICHUS
3aJa4; HAXOIWUTh MPOU3BOJAHBIC  BJIEMEHTAPHBIX  (YHKIUN, BBIYUCIATH
IIPOM3BOJHBIE CYMMBI, IPOU3BEACHMSI, YACTHOTO (DYHKIIUH;

UCIOJb30BaTh  IMPOM3BOJHYK s McclefoBaHus  (QYyHKUUM  Ha
MOHOTOHHOCTb M JKCTPEMYMBI, IIPUMEHATH pe3yJbTaTbl HCCICIOBAaHUA K
IOCTPOEHUIO Irpa(pUKOB;

UCIIOJIB30BaTh INPOU3BOJAHYIO JUISl HAaXOXKIACHUS HAWIYYIIErO pELICHUsS B
IIPUKJIAJHBIX, B TOM YUCIIE COLMATIbHO-DKOHOMUYECKUX, 3aa4ax;

ONEpUPOBATh TOHATUAMHU: TMEPBOOOpa3HAass U HWHTErpas, MOHUMATH
reOMEeTPUUECKUN U GU3NYECKUI CMBICIT UHTErpasa;

HaXOAUTh MEPBOOOPA3HbIEC IJIEMEHTAPHBIX (DYHKUWN, BBIYUCIATH WHTETpal
no popmyne Herorona—Jleitbunna;

pemaTh NPUKIAgHbIE 3a1a4M, B TOM YHUCJE COLUAIBHO-3KOHOMHYECKOIO U
(u3MYECKOT0 XapaKkTepa, CpeICTBAMU MaTEMAaTUYECKOr0 aHaIU3a.

MHo:kecTBa H JIOTHKA:

ONEpUpOBATh MOHATHAMMU: MHOXECTBO, OIEpPAallMM HaJ MHOXXECTBAMHY;
UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapar Uil ONMCAaHUS pPEAIbHBIX
IIPOLIECCOB U SIBJICHUH, IIPU PELIECHUHN 33]1a4 U3 IPYTUX yU4E€OHBIX PEAMETOB;

ONEpUpOBaTh  MOHATHAMH:  ONpPEACICHHE,  TEOpeMa,  CIEACTBUE,
JI0OKa3aTeIbCTBO.

Crepeomerpus:

OIEpUPOBATh NOHATUAMU: TOUKA, PAMAs], INIOCKOCTh; IPUMEHATH aKCHOMBI
CTEPEOMETPHUU U CIIEICTBHS U3 HUX IIPU PEIICHUN FEOMETPUYECKUX 3a]1a4;

OIEpUPOBAThH NOHATUAMU: APAJUIEIBHOCTD U MEPIICHIUKYIISIPHOCTD MPSMBIX
U TUIOCKOCTEM;

KJIaCCU(PUIIMPOBATh B3aMMHOE DACMOJIOKEHUE MNPSMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE;

ONEPUPOBATh TMOHATUSAMU: IBYI'PAHHBIM yroj, I'PaHU IBYIPAaHHOIO YyIJIa,
pedpo ABYTPAaHHOTO yTila, JUHEHHBIM Yroyl IBYITPAaHHOTO yrjia, TpaiyCcHas Mepa
JIBYI'PAHHOTO yTJIa;

ONEPUPOBATh IOHATHUSIMHU: MHOTOIPDAHHUK, BBINYKJIBIA WM HEBBITYKJIbIN
MHOTOTPAaHHMK, JJIEMEHTBl MHOIOTPAaHHHKA, IPAaBWIbHBIM  MHOTOI'PAHHMUK;
pacno3HaBaTb  OCHOBHBIE  BHJIBI ~MHOIOTPAaHHUKOB  (IMpamMuja, IpuU3Ma,
IPSIMOYTOJIBHBIN Mapaiesnenune, Kyo);

KJacCU(PUIMPOBAaTh  MHOTOI'PDAHHUKH,  BbIOMpass ~ OCHOBAaHMA  JJIA
KJacCU(pUKauuy (BBIIYKJIbIE M HEBBINTYKJIbIE MHOTOTPAHHUKH, IPaBUJIbHBIC
MHOT'OTPaHHMKH, NPSIMbIE U HAKJIOHHBIE IPU3MBI, TapaJlJIeIICIUIIE bl );

OIIEpUPOBATh MOHATHUAMM: CEKYIIasl INIOCKOCTh, CEUEHUE MHOTOI'PAaHHUKOB;
OOBACHATH NPUHLUIIBI TIOCTPOEHUSI CEYEHH, CIIOJIB3YSI METO/L CJIEIIOB;
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CTPOUTh CEUEHHS MHOTOTPAHHUKOB METOJIOM  CJICJIOB, BBINOJHATH
(BBIHOCHBIC) TIOCKHE YEPTE)KH W3 PUCYHKOB TPOCTHIX OOBEMHBIX (QUTYp: BHI
CBEpXy, COOKY, CHU3Y;

pelaTh 3aJa41 Ha HaX0XKJIEHUE T€OMETPUUYECKUX BETUYMH M0 00pa3iaM WiH
aITOPUTMaM, TPUMEHSS HW3BECTHHIE AHATUTUYECKHE METOAbl MpPH PpEHICHUU
CTaHJapPTHBIX MAaTEeMAaTUYECKUX 33/a4 HA BBIUMCICHHE PACCTOSHUN MEXAY ABYMS
TOYKAMH, OT TOYKH JO TPAMOH, OT TOYKA JIO0 TUIOCKOCTH, MEXKIY
CKPEIIUBAOIIUMHUCS TTPSIMBIMU;

peliaTh 3aa4 Ha HaX0XKIEHHUE TEOMETPUICCKUX BEITMYHH 0 00pa3iaM Wiu
aITOPUTMaM, TPUMEHSS HW3BECTHBIC AHAIUTUYECKHE METOAbl MpPH PpEIICHUU
CTaHIApPTHBIX MaTeMaTHYeCKUX 3aJady Ha  BBIUYUCICHHE YIJOB  MEXKIY
CKPEIIMBAOIIUMUCA TPSAMBIMHA, MEXAY TPSIMOH U IUIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPAaHHBIX YTJIOB;

BBIUYUCTIATh 00BbEMBI U IJIOLIAAN MOBEPXHOCTEH MHOTOTPAHHHUKOB (IpHU3Ma,
nupaMyua) ¢ TOpuMEeHeHHeM (GOopMyJ, BBIYUCIATH COOTHOLIEHUS MEXKIY
IUIOIIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MOT0OHBIX MHOTOTPAHHUKOB;

ONEpUPOBATh MOHATUAMU: CHUMMETPHS B NPOCTPAHCTBE, IIEHTP, OCh U
IUIOCKOCTh CHMMETPHH, LIEHTP, OCh U MJIOCKOCTh CHMMETPUH (UTYPHI;

U3BIIEKaTh, NPEOOpPA3OBBIBATE W HHTEPIPETHUPOBATH HHPOPMAIUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTABICHHYIO Ha YepTekax W
PUCYHKaX; MPUMEHATh T€OMETPUIECKHe (HaKThI ISl PEIICHUSI CTEPEOMETPHUSCKUX
3a/1a4, IPEOJararoIIuX HECKOIBKO IIaroB PEIICHHUs, €CIM YCIOBUS MPUMEHEHHSI
3aJlaHbl B SBHOU (hopMe;

OPUMEHATh MPOCTEHIIME MPOrpaMMHBIE CPEICTBAa U DJIEKTPOHHO-
KOMMYHHUKAIIIOHHbIE CHUCTEMBl TPU PEUICHHUH CTEPEOMETPUUYECKUX 3aJ1ady;
IPUBOIUTH MPUMEPbl MAaTEMaTHUECKUX 3aKOHOMEPHOCTEH B MPUPOJE U KHU3HH,
pacro3HaBaTh MPOSABIECHUE 3aKOHOB T€OMETPUH B HCKYCCTBE;

NPUMEHSATHh TMOJyYEHHBIC 3HAHUS HAa MPAKTHKE: aHAIU3UPOBATh PEaJbHBIC
CUTyallud TPUMEHATh HW3YUYCHHbIE TMOHSATHUS B TMPOLIECCE IMOHCKA pEIICHUs
MaTeMaTHYeCKd C(HOPMYITHpPOBAHHONW TPOOJIEMBI, MOJAEIUPOBATh pPeabHBIC
CUTyalldd Ha S3bIKE TEOMETPUHU, HCCIEN0BaTh IOCTPOCHHBIE MOJCIH C
UCTIOJIb30BaHUEM TE€OMETPUUYECKUX MMOHATUI U TEOpeM, almapara ajareOpsl, perarh
NPAKTHYECKHE 33]Ia4M, CBI3aHHbBIE C HAXOXKICHHEM F€OMETPUUECKUX BEITMUHNH;

OTIEpUPOBATh TOHATUSAMU: WIMHIPUYECKAss IMOBEPXHOCTh, 0Opa3yroIIme
MWIMHIPAYECKON  MOBEPXHOCTH,  UWIMHIAP, KOHWYECKass  TOBEPXHOCTH,
o0pa3yrolme KOHUIeCKOW MOBEPXHOCTH, KOHYC, cheprudecKkasi TOBEPXHOCTH;

pacro3HaBaTh Teja BpaileHus (HWIMHIpP, KOHYC, cdepa U map); OObSICHITD
CHOCOObI MOTYYEHUS TEJ BPALLCHUS;

KJIAaCCU(UIIMPOBATh B3aUMHOE pacmlojoXkeHue cdepbl U  TMIOCKOCTH;
OIEpUPOBATh MOHATHSIMHU: LIAPOBOM CETMEHT, OCHOBAaHHUE CErMEHTa, BBICOTA
CErMEHTa, IIapOBOW CJIOW, OCHOBAaHWE IIAPOBOTO CJIOS, BBHICOTA IIAPOBOTO CIIOS,
IaPOBOU CEKTOP;

BBIUMCIIATH OOBEMBI ¥ IUIOMIAMM  TOBEPXHOCTEW TEN  BpaIlCHHUSA,
TE€OMETPUUYECKUX TeJl C IPUMEHEeHHEM (hopmy,
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OTEpUpPOBATH TMOHATHSAMH: MHOTOTPAaHHWK, BIHCAaHHBIA B cdepy U
OMMCAaHHBIN OKOJIO cdeprl, cdepa, BOUCAHHAST B MHOTOTPAHHUK WU TEJO
BpAIllCHUS;

BBIYHCIIATh COOTHOIICHUS MEXAY IUIOMAASIMU TOBEPXHOCTEH M 00bEMaMu
IT0JTOOHBIX TEI;

n300pakarh m3ydaeMble (GUTYPhI OT PYKH W C NPUMEHEHHEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB;

BBITMIOHATh (BBIHOCHBIE) IIJIOCKHE UEPTEKM U3 PHUCYHKOB MPOCTHIX
00BEMHBIX QUTYD: BHUI CBEPXY, COOKY, CHU3Y, CTPOUThH CEUCHUS TEJI BPAIICHNUS;

U3BJIEKaTh, HMHTEPIPETUPOBATh W MPEOOPA30BHIBATH HHPOPMAIMIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpax, MPEICTABICHHYIO Ha YEPTEkKaX H
PUCYHKAX;

OTIEpUPOBATH TIOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH JICHCTBUSL CJIOKCHHUSI BEKTOPOB, BBIUUTAHUS BEKTOPOB U
YMHOKEHHS BEKTOPA Ha YUCJI0, OOBSICHIThH, KAKUMH CBOMCTBAMHU OHH 00JIa/1af0T;

NPUMEHSATH MIPABHUIIO MapalIeIIeUIIe A,

OTIEpUPOBATH MOHATUSIMU: JIEKAPTOBBI KOOPJUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJZIyJIb BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YrOJ MEXIY
BEKTOPAMH, CKAJIIPHOE NMPOU3BEACHNE BEKTOPOB, KOJJIMHEAPHBIE U KOMILTAHAPHBIE
BEKTODBI;

HaXOJWTh CYMMY BEKTOPOB M MPOM3BEICHIE BEKTOPA HA YHCIIO, YTOJI MEXIY
BEKTOpaMH, CKASIPHOE TMPOU3BEACHHE, pPACKIaJIbIBaTh BEKTOp IO JABYM
HEKOJUTMHEAPHBIM BEKTOPaM;

3aJaBaTh IUIOCKOCTh YpaBHEHHEM B JCKapTOBOM cHucTeME KOOpIUHAT;
MPUMEHSATh TeoMeTpudeckrue (HaKThl I PEIICHHUs] CTEPEOMETPUUYSCKHX 3aj1ad,
MPEANOIArafouX HECKOJbKO IIIaroB pENICHHs, €CIU YCIOBUS NPUMEHCHUS
3aJjaHbl B IBHOH (opMe;

pemarh MPOCTEUINe TEOMETPUUYECKHE 3aJadyl Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/a;

pemath 3aJayd  Ha JOKAa3aTeNbCTBO MAaTEeMAaTHUECKUX OTHOIICHUH W
HaX0XJICHWE TEOMETPUUECKUX BEITUYHH 10 00pasiiaM WU alropuTMam, IPUMEHSIS
W3BECTHBIC METO/IbI MIPY PEIICHUH CTAaHJAPTHBIX MAaTEMaTHUECKUX 3a7ad;

NPUMEHATh TMPOCTEHUIIUE MPOrPaMMHBIE CPEICTBA U  DJIEKTPOHHO-
KOMMYHHUKAIIIOHHBIE CUCTEMBI TIPU PEIICHUH CTEPEOMETPUUECKHX 3a]1a4;

MPUBOANTh TPUMEPHl MaTeMATHUYECKHX 3aKOHOMEPHOCTEW B TPHUPOAEC U
YKU3HH, PACTIO3HABATH MPOSBICHUE 3aKOHOB T€OMETPHUH B HCKYCCTRBE;

MPUMEHSTH TMOJTYYEHHBIE 3HAHWS Ha TMPaKTUKE: aHAJIU3UPOBATh PEabHBIC
CUTyallil W TIPUMEHSATHh W3YUYCHHBIC TOHATHS B TIPOIECCE TIOWCKA PEIICHUS
MaTeMaTU4ecKu CPOPMYIHPOBAHHONW MPOOJIEMBI, MOJCIUPOBATH peaTbHBIC
CUTyalliM Ha S3bIKE TEOMETPHH, HCCIEAOBaTh IMOCTPOCHHBIE MOJEIU C
WCIIOJIb30BAaHUEM T€OMETPUUYECKHX MTOHSATUH U TEOpEeM, armapara anreOpsbl, pemarh
MPAaKTHYECKHE 33]Ia4M, CBI3aHHBIE C HAXOXKICHHEM I€OMETPUUECKUX BEITHMUHNH;

Teopus BeposiTHOCTEI:

YUTATh U CTPOUTH TAOTUIIBI U TUATPAMMBIL;
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OMepupoBaTh  MOHATHSMHU:  CpelHee  apudMeTHuecKoe,  MeIuaHa,
HanboJbIlIee, HANMEHbIIIEE 3HAUCHHE, pa3MaX MAacCHUBA YHUCIOBBIX TAHHBIX;

ONEPUPOBATH MOHITUSIMU: CIYYalHBIM SKCIEPUMEHT (OMbIT) U CIydailHOe
coObITHE, 3JIEMEHTApHOE COOBITHE (PJIEMEHTApHBI HCXOJ) CIy4alHOTO OIIbITa,
HaXOJHUTh BEPOSTHOCTHU B OMBITAX C PABHOBO3MOXHBIMU CITyYailHBIMU COOBITHSIMH,
HaxXOAWTb W CPaBHUBATh BEPOATHOCTH COOBITUM B M3YyUEHHBIX CIyYalHbBIX
DKCIEPUMEHTAX;

HAaXOAUThb U (OPMYyIHUPOBATh COOBITHS: IE€peceueHue Hu OObEeTUHEHHE
JAHHBIX COOBITUH, COOBITHE, MPOTUBOMOJ0KHOE JAHHOMY COOBITHIO, ITOIH30BATHCA
quarpaMMmamu Jisepa u GopMyIioi ClioKeHUsI BEpOSITHOCTEN TP PEIICHUH 33]1ay;

OMepUpOBaTh MOHATUSIMH: YCJIOBHasi BEPOATHOCTh, HE3aBUCUMbIE COOBITHS,
HaxOJUTh BEPOSTHOCTHU C MOMOUIBIO MPABUJIA YMHOKEHUS, C TIOMOIIBIO JIepEBA
CJIy4alHOI'O OIBITA;

OPUMEHSATh KOMOMHATOPHOE MPABWIO YMHOXKEHHUS IPU PELICHUU 3aJ1ay;
ONEPUPOBATh IOHATHUSMU: HUCIBITAHUE, HE3aBUCUMBIEC UCIIBITAHUS, CEpHUs
UCTIBITAaHUH, yCHeX M HeyAaua, HaXOJUTh BEPOSTHOCTU COOBITUH B CEpUH
HE3aBUCUMBIX MCIBITAHUN /10 MEPBOIO yCleXa, HAXOAUTh BEPOSITHOCTA COOBITHI B
CEpUU UCTIBITAHUN bepHyIuu;

ONEPUPOBATh  MOHATUSAMM:  ClIyyalHas  BEJWYMHA,  paCIpeleIcHue
BEPOSATHOCTEH, IMarpaMMa pacIlpeaeacHus;

CpaBHMBAaTh  BEPOSITHOCTH  3HAYEHUW  CIyYalHOW  BEJIWYHUHBI IO
pacIpeneeHUIO WIH € IIOMOIIBIO AUarpaMm;

ONEPUPOBATh  IOHATHEM  MAaTEMaTHYECKOIO0  OKHMJIAHWSA, IPUBOIUTH
IIPUMEPBI, KaK NPUMEHSAETCS MATEMAaTUYECKOE OXUAAHUE CIIy4YalHON BEIVYMHBI
HaxOJUTh MaTEMATHYECKOE 0KUAAHUE IO JAHHOMY PACHIPENEIICHHUIO;

UMETh MPECTABICHUE O 3aKOHE OOJIBIINX YHCET;

MMETh IPEACTABICHNE O HOPMAJIBLHOM PACIPENEIICHUN
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3. CTPYKTYPA U COAEP KAHUE YYEBHOI'O IIPEIMETA

O Y11.04 MATEMATHKA
3.1 Oobem yueoHoro npeamera OYIL.04 MaTtemaTuka u BUIbI Y4eOHOM
padoThI
Bua yuyeOHoit padoThI O0bem
4acoB
O0beM padoThI 00Yy4aAKOIIUXCH B AKAIEMHYECKHX Yacax (Bcero) 232
O0bem padorbl  00y4yawIIMXCH BO  B3aMMOJCHCTBMH € 232

npenojaaBaresem (Bcero)

B TOM 4HUCJIC:.

JICKIIUH

116

MMPAKTUYCCKUC 3aHATUA

116

KoncyabTanus

IIpomexyTrouyHasi arrecrauus B gopme

KonTpons 1 ceMecTp u 2 cemecTp — 3a4ET C OLEHKOU
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3.2 Temarudeckuil IJIaH U cojep:kaHue yueoHoro npeamera OYIL.04 Martemaruka

TemaTnueckue O0BpeMm OcHoBHBIE BUABI AeITEJILHOCTH
0J10KH, TeMbI OcHOBHOE conlep:KanHe JacoB o0yuamuerocst
1 2 3
Temal. ConeprkaHue JEKIUU 2
MHo:xecTBa 1 MHoXecTBO, oniepanMu HaJ MHOKeCTBaMHu. J{narpammel Diinepa—BenHa. Hcnonb30BaTh TEOPETUKO-
paumMoHaabHbIX | PaninonanbHble yncna. OObIKHOBEHHBIE U AECATUYHBIE APOOU, IPOLIEHTHI, MHO>KECTBEHHBII amnmnapar 1is
u beckoneunsle nepuoanyeckue Apodu. Apudmernyeckue onepammu ¢ OTMCAHUS X0/Ia PEIICHHUS
el CTBUTENbHBI | PAllMOHAIBHBIMY YUCIIAMH, TPEOOPA30BaHMUS YHCIOBBIX BRIPAKECHUN. MaremaTtuueckux 3aiad, a TaKxKe
X YHCcel. [Tpumenenue apoOeit 1 MPOIEHTOB IS PEIICHHUs MPUKIIAAHBIX 33134 U3 peabHBIX NPOLIECCOB U SIBICHUH, IIPU
PaumnoHasbHbIe | pa3IMYHBIX OTpaACiel 3HAHUM U peaIbHOM KU3HU. [[eiCTBUTENIbHBIC YHUCIIA. pelieHuy 3a/1a4 U3 IPyrux yI4eOHbIX
ypaBHeHusl 1 | PanmoHaibHbIC U UppallMOHANLHBIC YHCa. Apu(METHIECKUE ONIEPAlUA C npeameToB. OnepupoBaTh
HepaBeHCTBa | JelcTBUTEIbHBIMU yKciamu. [IpubnuxEHHbIEC BEIYUCIICHUS, IPaBHIa MOHSTUSAMHU: PAllIOHAJIBHOE YHUCIIO,

OKpYIJICHUS, IPUKUKA U OLICHKA pe3ysbTaTa BEIYUCICHUN. ToXIecTBa U
TOKJIECTBEHHBIE IPe0Opa3oBaHus. Y paBHEHNE, KOPEHb ypaBHEHUSI.
HepaBeHnctBo, penienue HepaBeHCTBA. MeTo 1 MHTepBasIoB. Pernenne nenbix
U IpOOHO-paAIIMOHATIEHBIX YPaBHEHHH U HEPAaBEHCTB

JEUCTBUTEIILHOE YHCIIO,
OOBIKHOBEHHAs APOOB, NeCATUIHAS
IpoOb, MPOLIEHTHL. BBIMOTHATE
apudmeTHyecKue oneparmm ¢
palKOHATBHBIMU U
NENCTBUTENbHBIMH YHCITAMU;
npUOIKEHHBIE BHIYMCIICHUS,
UCIIOJIb3Ysl MIPAaBUJIa OKPYTJICHUS.
JlenaTe NpUKUIKY U OLIEHKY
pe3ynbTara BEIUMCICHHH.
OnepupoBaTh NOHATUSIMHU:
TO/IECTBO, YpaBHEHUE, HEPABEHCTBO;
1eJI0€ U palliOHaJIbHOE ypaBHEHUE,
HEpPABEHCTBO. BBINOIHATH
npeoOpa3oBaHus IENbIX U
palMoOHaNIbHBIX BbIpakeHUM. Pemath
OCHOBHBI€ THUIIBI LIEITBIX
UPPALMOHATILHBIX YPaBHEHUI U




HepaBeHCTB. [IpuMeHATh
palMOHAIbHBIE YPABHEHUA U
HEPaBEHCTBA ISl PELLICHUS
MaTeMaTUYECKUX 3a7a4 U 3a7a4 u3
pa3nuyHbIX 00JacTeil HayKu u
pEATbHOM JKU3HU

[IpakTueckue 3aHATUS 2
Tema2. Coneprxanue JEeKIUu 4
DYHKIUHA U 1 ®ynkus, cnocoOw! 3aaanus GyHKIUKA. B3anMHO oOpaTHbIE PYHKITUH. OnepupoBaTh NOHATHAMU: (DYHKITHS,
rpaduku. I'padux pyakmum. O61acTh OnpeIeTIeHUsT 1 MHOKECTBO 3HAYCHU I crocoObI 3a1aHus (PYHKITMHU, B3AKMHO
Crenensn ¢ ¢ynkuuu. Hynu ¢pynakuuu. [IpoMexxyTku 3HaKOmocTostHcTBa. YETHBIE 1 oOpartHble GyHKIINHU, 00JIaCTh
HeJIbIM HeuéTHble pyHkmu. CTeneHs ¢ mensiM nokazarenem. Crangaptaas Gopma OTIpeIeNIeHUs] 1 MHOKECTBO 3HAUCHHH
noxkasareJyem 3aMycH IeHCTBUTENBHOTO yKcia. Vcnoiap3oBaHne NoaXoasmen (popmsbl ¢ynkunu, rpaduk GyHKIHIY;
3aMyCU JeMCTBUTEIBHBIX YHCEN ISl PEIICHUS TPAKTUYECKUX 33/1a4uH YETHOCTh M HEYETHOCTH QYHKIINH,
npencTaBieHus JaHHbIX. CTeneHHas QyHKIUS ¢ HATYpajJbHBIM U LEIbIM HYJTU QYHKIH, TPOMEXKYTKH
nokazarenem. E€ cBoiicTBau rpaduk 3HAKOMOCTOSIHCTBA. BBINONHATH
peoOpa3oBaHus CTENCHEH C IETBIM
nokasaresneMm. Mcrnonb3oBarh
CTaHJapTHYIO (popMy 3anucu
JEUCTBUTEIBLHOTO YUCIA.
®opMyIUpOBaTh U WILTIOCTPUPOBATD
rpauIecKy CBOMCTBA CTETICHHOM
¢ynkuuu. Beipaxats hopmynamu
3aBHCUMOCTH MEX/1y BETUUUHAMH.
Hcnonp3oBath UG pOBHIE pECYPCHI
JUISL IOCTPOCHUS TpauKOB (PYHKITUH
Y U3YYEHUS UX CBOMCTB
[IpakTrueckue 3aHATUS 4
Tema3. ConeprkaHue JEKINU 2
Apudmerndeck | 1 ApudmMernuecknii KOpeHb HaTYpaJIbHOU cTereHu. JleiicTBus ¢ DopmMyJIHPOBATh, 3aAMMMUCHIBATH B

Uil KOPpeHb N—
OH CTeNneHHu.

apu(MeTHUECKUMH KOPHIMHU N—OH cTeneHu. Perenne nppanuoHanbHbIX
ypaBHEHHI 1 HepaBeHCTB. CBoICcTBa U rpauK KOPHS N-Oi CTETIEHU

CUMBOJIMYECKOH hopme H
UJUIIOCTPUPOBATH IPUMEPAMU




HppanuoHajibH
ble YPABHEHHA
U HEPABEHCTBA

CBOIWCTBA KOPHSI N-OM CTEIICHMU.
BrimonusaTe npeodpazoBaHust
MPPALMOHATIBHBIX BHIPAXKEHUH.
Pemath OCHOBHBIE THUIIBI
UppALMOHATBHBIX YPABHEHUHN U
HepaBeHCTB. [IpumensTh st
peuIeHus pa3auyHbIX 3a]a4
UppalMoHaIbHbIE YPABHEHUS U
HepaBeHcTBAa. CTPOUTH, YUTATH
rpaduK KOpHS N-Ol CTETEHHU.
Hcnonp3oBath UPPOBBIE peCypChbl
JUTSl IOCTPOEHUS TpauKOB (yHKITHI
Y U3YYEHUS UX CBOWCTB

[IpakTrueckue 3aHATHS

Tema 4.
Dopmyabl
TPUTOHOMETPH
U.
Tpuronomerpu
YyecKue
YPABHEHMA

ConeprkaHue JEKINU

1. Cunyc, KOCUHYC ¥ TaHT€HC YHUCIOBOTO apryMeHTa. ApKCUHYC,
aApKKOCHHYC M apKTaHT'€HC YUCIIOBOTO apryMeHTa. TpUroHoMeTpruecKas
OKPYXHOCTb, OIIPEIeTICHIE TPUTOHOMETPUYECKUX (YHKIIHI YUCIOBOTO
aprymenTta. OCHOBHbIE TpUroHomerpudeckue Gopmysisl. [IpeodbpazoBanue
TPUTOHOMETPUYECKUX BhIpaX€HUH. Pellienne TpuroHoMeTpuiecKux
ypaBHEHUU

[IpakTrueckue 3aHATHS

OnepupoBaTh NOHATUSAMH: CUHYC,
KOCHHYC U TaHI'€HC IPOU3BOJIBLHOTO
yriaa. Mcnosb30BaTh 3anuch
IPOM3BOJILHOTO yIJIa uepe3 0OpaTHbIe
TPUTOHOMETPUYECKHE (DYHKIIHH.
BeinosHATe npeobpazoBaHus
TPUTOHOMETPUUECKUX BBIPAKEHUH.
Pemiate OCHOBHBIE THIIBI
TPUTOHOMETPUUECKHUX ypaBHEHUI




Tema S. 1.ITocnenoBaTenbHOCTH, CIIOCOOBI 331aHUS TIOCIIE0BATEILHOCTEH. OnepupoBaTh NOHATUAMMU:
IMocaenoBaTesb | MOHOTOHHBIE IOCIEOBATENBHOCTU. ApHU(pMETHYECKAs U Te€OMETpUYECKast MOCIIE0BATEIbHOCTD,
HOCTHU U nporpeccuu. beckoHeuHo yObIBaromas reoMeTpudeckas mporpeccusl. apudMeTHUeCcKas ¥ TeOMeTpUIecKas
nporpeccuu Cymma OeckoHe4yHO yObIBaroliei reomerpruueckoit mporpeccuu. @opmyna MIPOTPECCUH; OECKOHETHO
CJIO’KHBIX MPOLIEHTOB. Vcronb30Banne Mporpeccuu sl peieHus peabHbIX yOBIBaroIIasi reOMeTpUuYecKast
3aJa4 MPUKJIAIHOTO XapaKkTepa nporpeccusi, cymma 0eCKOHEYHO
yOBIBaroIIEei reOMeTpUIEeCKOi
Mporpeccuu. 3a1aBaTh
MIOCJIEIOBATEIbHOCTH PA3TUYHBIMU
criocobamu. [Ipumensats Gpopmyiy
CJIO’KHBIX TIPOLIEHTOB ISl PEILICHUS
3aJ1a4y U3 peabHOM MPAKTHKH (C
UCIIOJIb30BaHUEM KAIIBKYIISATOPA).
Hcnonb3oBatk cBOKCTBA
IIOCJIEIOBATEIIbHOCTEN U IIPOTPECCUit
JUISL pEIIeHUs peallbHbIX 3a]a4
NPUKJIAJHOTO XapakTepa
[IpakTrueckue 3aHATUS
Tema 6. Copnepxanue neKuun [IpuMeHATH OCHOBHBIE IIOHATHS Kypca
HosTopennue, OcHOBHBIE TIOHATUS Kypca anredphbl U Haual MAaTEMATUYECKOTO aHaJIn3a, anreOphl M Havajl MaTeMaTHYECKOr0
06odmennue, 00001IIeHIe ¥ CHCTEeMATU3aLHsl 3HAHHIT aHaiusa JUst peiieHus 3ana4 us
cHCTeMATH3aLH peabHOM )KU3HU U IPYTHX
sl BHAHUH IIKOJIbHBIX JUCIUILTAH
[IpakTrueckue 3aHATUS
Tema 7. Coneprxanue JeKIuu
Beenenne B OcCHOBHBIE TIOHATHS CTEPEOMETPUHU: TOUKA, MPsIMast, TNIOCKOCTh, AKTyanu3upoBaTh (PaKThl U METObI
CTepeoMeTpHI0 | mpocTpaHcTBO. [IpaBuia n3o00pakeHus Ha pUCYHKAX: H300paskeHus IUIAHUMETPHUH, PEJIEBAHTHBIE TEME.

IUIOCKOCTEH, MapaieNIbHBIX MPSMBIX (OTPE3KOB), CEPEeIMHBI OTPE3KA.
[TonsTHA: IepecekaronIrecs MIOCKOCTH, IEPECEKAOINECs IpAMas U
IUIOCKOCTh. 3HAKOMCTBO C MHOTOTPaHHUKAaMHU, H300pakeHue
MHoOrorpaHHIUKOB Ha PUCYHKaX, Ha IPOEKIIMOHHBIX yepTekax. HauanbHble

[Tonyuats peacraBieHus o
IPOCTPAHCTBEHHBIX (PUrypax,
pazbuparh MpocTerIme mpaBuiia
n300paskeHust 9TUX QUryp.




CBe/IeHUS 0 KyOe 1 mupaMuze, ux pa3BEPTKU 1 Mojenu. CeueHus
MHOTrOrpaHHHUKOB. [ToHsATHE 00 aKCHMOMAaTHYECKOM MOCTPOEHHUH
CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX

N300paxkaTh MpsSMYFO U TIIOCKOCTH Ha
pucyHke. Pacio3naBatb
MHOTOTPaHHUKH, MTUPAMUIY, KYO,
Ha3bIBaTh UX AJIEMEHTHIL. JlenaTh
PUCYHOK Ky0a, MTUPaMHJIbI, HAXOTUTh
OIMMOKHU B HEBEPHBIX N300PKCHHSIX.
3HAKOMHTHLCS C CCUCHUSMU, C
METOJIOM CJIe/IOB; UCIIOJIB30BaTh AJIs
MOCTPOCHUS CEYCHUSI METOJI CIIEJIOB,
KpaTKO 3aIUChIBATH IIaru
NOCTpOCHUs cedeHus. Pacro3naBars
BUJ] CEUEHUS

Y OTHOIIICHUH, B KOTOPBIX CEUCHHE
nenuT pedpa Kyba, HaXOIUTh
oAb ceueHus. Mcnons3oBarh
nojo0ue mpy pereHuy 3a1ad Ha
MOCTPOEHUE CeYEHUH. 3HAKOMUTHCS C
aKCHOMaTHYECKUM MTOCTPOCHUEM
CTEpEOMETPHUH, C AKCHOMaMU
CTEpEOMETPUU U CIIECACTBUSIMH U3
HuX. WmocTpupoBaTh akCHOMBI
PUCYHKAMH U IIpUMEpaMu U3
OKpYKaroliel 00CTaHOBKHU

[IpakTrueckue 3aHATUS

Tema
8.IIpsimbie u
IUIOCKOCTH B
NPOCTPAHCTBE.
IHapanieabHoc
Th NPSAMBIX U
IVI0CKOCTel

Conep:xaHue JeKuuu

B3anMHOe pacnonokeHue npsMbIX B IPOCTPAHCTBE: IIEPECEKAIOIINECS,
napajuleJIbHbIE U CKpPEIUBAOIIKEcs npsMble. [lapamiensHOCTh IPSIMBIX U
IJIOCKOCTEN B IIPOCTPAHCTBE: MapaJUIEIbHbIC PSMbIE B IPOCTPAHCTBE;
NapaJuIeIbHOCTD TPEX NPAMBIX; MAPAJLIEIBHOCTD MPSMOM U IMIIOCKOCTH.
VYIuIbl ¢ COHANPABIEHHBIMU CTOPOHAMH; YTOJI MEXAY IIPSIMBIMU B
npocTtpaHcTse. [lapamienbHOCTh INIOCKOCTEN: MapalIeNIbHbIE INIOCKOCTH;
CBOMCTBA NapaJuIeIbHbIX INIOCKOCTEN. IIpocTelimme npocTpaHCTBEHHbIE

AKTyanu3upoBaTh (PaKTbl U METOMbI
TJIAaHUMETPHUH, PEJICBAaHTHEIE TEME,
HpOBOIII/ITB aHaJIOTHUMH. Hepe‘-II/IC.H}ITL
BO3MOYKHBIE CTIOCOOBI PACIIOJIOKEHUS
JIBYX IPSIMBIX B IIPOCTPAHCTBE,
WUTFOCTPUPOBATh UX Ha TPUMEPAX.
aBath onpeneneHue




Guryphl Ha MIIOCKOCTHU: TETPAdAP, KyO, mapauieIenune T, MOCTPOCHHE
CeueHn !

CKPEIMBAIOIINXCS IPAMBIX,
bopMyIMpOBaTh MPU3HAK
CKPEIIHBAIOIINXCS IPSAMBIX U
IIPUMEHSTD €r0 MPU PEIICHUH
3amad. Pacrio3HaBats npusmy,
Ha3bIBaTh €€ 37eMeHThl. CTPOUTH
CEYEHUs IIPU3MBI HAa TOTOBBIX
yeprexax. [lepeduncnate BO3MOKHbIE
CIOCOOBI B3aMHOT'O PacCIOJIOKEHUS
MPSIMOU U TNIOCKOCTH B
IIPOCTPAHCTBE, IPUBOAUTD
COOTBETCTBYIOIINE NPUMEPHI U3
peanbHOM ku3HU. J[aBaTh
OnpeJIeJIeHUE NapalIeIbHOCTH
IIPSIMOM U INIOCKOCTH.
DopmyIHpoBaTh MPU3HAK
[apaJuIeIbHOCTH NPSIMOU U
IJIOCKOCTH, YTBEPKJICHHE O TPAMOI
[IEPECEUCHMUS IBYX IIOCKOCTEH,
MPOXOASIINX YEPE3 NapalIeIbHbIE
npsiMble. Pemate npakTuueckue
3a/1a4yd Ha IOCTPOEHUE CEUECHUI
MHOrorpaHHuka. OOBACHATH Clydyan
B3aUMHOTI'O PaCIOJIOKEHUS
IJIOCKOCTEN. J[aBaTh ornpenenexHue
napajuIeIbHbIX IJIOCKOCTEM;
IPUBOJIUTH IPUMEPBI

13 peaIbHOM )KM3HU U OKPY’KAIOIIEH
00CTaHOBKH, MJUTIOCTPUPYIOLIHE
MapajuiebHOCTh MITOCKOCTEM.
Hcnonp3oBars npusHak
NapaJJIEIbHOCTH JIBYX IUIOCKOCTEH,




CBOMCTBA MapaJUIEIbHbIX INIOCKOCTEN
IIPY PEIICHUN 3a7a4 Ha IIOCTPOEHHUE.
OOBACHATH, UYTO HA3BIBACTCA
napauIeJIbHBIM IPOEKTUPOBAHUEM U
KaK BBIIIOJIHAETCS IPOEKTHPOBAHUE
¢buryp Ha TuiockocTb. M300paxkars B
napauleJIbHON MPOEKIMH pa3IMuHbIe
T€OMETPUUYECKHE (PUTYPHI.
MonenupoBaTh peajabHble CUTYallun
Ha SI3bIKE TEOMETPUH, UCCIIEN0BATh
IIOCTPOEHHBIE MOJEIH C
HCIIOJIb30BAHUEM T€OMETPUYECKUX
noHsATui. Mcnons3oBaTe npu
pEILIeHNH 3a/1a4 Ha TOCTPOCHUE
CEYEHUI OHATHE NAapAJUIETBbHOCTH,
IIPU3HAKU U CBOWCTBA MapaJUIEIbHBIX
IPSIMBIX HA IUIOCKOCTH

[IpakTueckue 3aHATUS

Tema 9.
IHepnenaukyJis
PHOCTH
NPAMBIX H
IVI0OCKOCTel

Conep:xkaHue JeKuuu

[TepieHIUKYIAPHOCTD MPSMOU U INIOCKOCTH: NEPICHAUKYIISIPHBIE IIPSMBIE
B [IPOCTPAHCTBE, NIPSIMbIE NTaPAJLIEIIbHBIE U IIEPIICHIUKYIISPHBIC K
IUIOCKOCTH, MTPU3HAK MEPIEHIUKYIIPHOCTH IPSIMOU U IUNIOCKOCTH, TEOpEMaA
0 MPAMOY MEPIEHAUKYISIPHON IIJIOCKOCTH. [IeprieHIuKyIsip 1 HaKJIOHHBIE:
pPacCcTOsIHUE OT TOYKH [0 IJIOCKOCTH, PACCTOSHUE OT MPSIMOM [0 INIOCKOCTH

AKTyanu3upoBaTh (aKTbl © METO/IbI
IMJIAaHUMCETPHUHU, PCIICBAHTHBIC TEMC,
IPOBOAUTH aHANOTHH. OOBSICHSTD,
KAaKOM YroJl Ha3bIBAETCS YIJIOM MEXIY
NEepeCeKarOIUMUCS MPSIMBIMH,
CKpCIIUBAOIIUMUCS ITPAMBIMU B
npocTtpaHcTBe. J[aBaTh onpeneneHue
MEPHEHINKYIAPHBIX MPSIMBIX U
MPSMOM, MEPIECHANKYISIPHON K
m1ockocTd. Haxoaurs yriiel Mexny
CKpEIIUBAIOIIUMHUCA MIPSIMBIMU B Ky0Oe
u nupamuze. [IpuBoauTs npuMepsl 13




peanbHOM JKU3HU U OKPYKAOLLEH
00CTaHOBKH, WILTIOCTPUPYIOIIIHE
NePHEHANKYISIPHOCTD MPSIMBIX B
IIPOCTPAHCTBE U
NEePHEHAUKYISIPHOCTD MPSMOH K
m10ckoCcTH. POPMyYIUpPOBaTh NPU3HAK
NePHEHANKYISIPHOCTH IPSIMON 1
IJIOCKOCTH, IPUMEHATH €0 Ha
MPAKTUKE: OOBSICHATH
MEePIEHANKYISIPHOCTh pedpa Kyda 1
JMaroHaJId €ro rpaHu, KOTopas ero He
COJIEPKUT, HAXOUTh JUIUHY
JIUaroHau Kyoa. BeI4uCIsaTh BEICOTY
MPaBWIbHON TPEYrOJIbHON U
IIPaBUJILHOM YETHIPEX YT OIBbHOMU
nupaMu] 1o JuinHaM pédep. Pemars
3a/1a4y Ha BBIYHCIIEHMS, CBSI3aHHBIE C
NEPHEHAUKYIISIPHOCTHIO PSIMOU U
IUIOCKOCTH, C UCIIOJIb30BaHUEM TIpU
pelIeHNH TTaHUMETPUUECKUX (GaKkToOB
1 MeTon0B. OOBSACHATH, YTO
Ha3bIBAIOT NEPIEHAUKYIIAPOM U
HAKJIOHHOM M3 TOYKH K IUIOCKOCTH;
MPOEKIIMEN HAKIIOHHOM Ha MJIOCKOCTb.
OOBACHATH, UTO HAa3bIBACTCSA
paccTOsTHUEM: OT TOYKH J10
IUIOCKOCTH; MEKIY NTapalIeIbHBIMU
IJIOCKOCTSIMU; MEXAY MPSAMOMN 1
NapajuIeIbHOMN €1 INIOCKOCTBIO;
MEXIY CKPEIINBAOIIUMUCS
npsiMbIMU. HaxoauTe 3TH paccTosiHUA
B IIPOCTHIX CIIydasix B KyOe,




nupamuje, npusme. MoaenupoBarb
peanbHbIe CUTYalluH HA A3BIKE
TE€OMETPHH, UCCIIEN0BATD
MIOCTPOEHHBIE MOJIEIH C
MCII0JIb30BaHNEM T€OMETPUUYECKUX
noHATHil. Mcronas30BaTh npu
pELIeHNH 3a/1a4 Ha IOCTPOEHUE
ceyenuit reopemy Iludaropa,
CBOMCTBA MIPSAMOYTOJIBHBIX
TPEYTOJILHUKOB

[IpakTrueckue 3aHsATUS

Tema 10.
Yrasl Mexkay
NPAMbIMH U
IJIOCKOCTSIMH

Conaep:xkaHue JeKuuu

VYIisl B IPOCTPAHCTBE: YIOJl MEXAY HPSMOM U IUIOCKOCTBIO; JBYTPAHHBII
YTOJI, JMHEWHBIN YroJl IBYrpaHHOro yria. [lepneH iukyinsipHOCTh
IJIOCKOCTEN: IIPU3HAK NEPIEHIUKYISIPHOCTH JBYX ILUIOCKOCTEl. Teopema o
TpEX NEPIECHAUKYIISIPax

AKTyanu3upoBaTh (PaKTbl U METObI
IUTAaHUMETPHH, PEJIEBAHTHBIE TEME,
POBOIUTH aHAJIOTUH. /laBaThb
OIIpeieNIeHue yria MeX1y MpsIMOH U
IUIOCKOCTBIO, OPMYIIUPOBATH
TEOpeMY O TPEX NEPIEHAUKYIAPAX U
oOpatHyto k Heil. Haxomute yromn
MEXy IPSIMOM U INIOCKOCTBIO B
MHOTOTpaHHHKE, PACCTOSIHUE OT
TOYKH 10 NPSMOHN Ha MJIOCKOCTH,
UCIIONIB3Ys TEOPEMY O TPEX
nepneHaukyispax. [Iposoaute Ha
YepTexe MEePHeHIUKYISAP: U3 TOUKU
Ha NPSIMYIO; U3 TOYKH Ha MIIOCKOCTb.
JlaBath orpeeneHue IByrpaHHOTO
yria u ero 351eMeHToB. OOBICHATh
PaBEHCTBO BCEX JIMHEHHBIX YIIIOB
JByrpanHoro yria. HaxomuTs Ha




YyepTeKe ABYTPAHHBIN yroJ npu
pebpe mupaMuIbl, MPU3MBI,
napajuleJenunesa.

JlaBaTb onpeneneHne yria Mexay
IUIOCKOCTSIMU. [{aBaTh onpeneneHue u
dbopMynupoBaTh MPU3HAK B3aUMHO
NEPIEHIUKYIISAPHBIX TUIOCKOCTEH.
Haxonuts yriel mexny
IUIOCKOCTSIMUB KyOe U TUpamMue.
Hcrnonb30Bath NMpyu pelIeHUH 3a4a4
OCHOBHBIE TEOPEMBI U METO/IbI
IJIAaHUMETPUH.

MonenupoBaTh peajabHble CUTYalluu
Ha S13bIKE T€OMETPHH, HCCIEN0BATh
IIOCTPOEHHBIE MOJEIH C
HCITOJIb30BAHNEM F€OMETPUUECKUX
noHsATui. Mcnons3oBaTe npu
pelIeHny 3a/1a4 Ha IOCTPOEHUE
CEUYEHUI COOTHOLIEHHUS B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE

[IpakTrueckue 3aHsATUS

Tema
11.MHororpan
HHUKHU

Conepxanue JJeKIIUA

[TonsiTie MHOTOTpaHHUKA, OCHOBHBIE AJIEMEHTHI MHOTOTPaHHUKA,
BBIITYKJIbIE U HEBBIITYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKA MHOTOTPaHHUKA.
[Tpu3ma: n-yronpHas nmpu3Ma; TpaHd. U OCHOBAHHUS MTPU3MBI; IIpsMas U
HAKJIOHHAA IMPU3MBI; 60KOBa$I U MOJIHasA NOBEPXHOCTL IMPU3MBIL.
[Tapannenenunen, NpAMOYTroJIbHBIN NapajuIeIeNUIE] U €r0 CBONCTBA.
IInpamua: n-yrojapHas NUpaMuIa, TPaHA U OCHOBAHUE ITUPAMUIBL;
OO0KOBas 1 MOJIHAS TOBEPXHOCTh MUPAMUJIbL; TPaBUIbHAS U YCEUEHHAS
nUpaMuIa. JIEMEHThI IPU3MbI U upamubl. [IpaBusibHbIE
MHOTOTPaHHUKU: TIOHATHE MPaBUJILHOTO MHOTOTPaHHUKA; TPaBUIIbHAS
NpHU3Ma U NpaBUIbHAA MUpaMUIa; IPaBUIbHAS TPEYTOJIbHas IUPaMuIa U
PaBIIBHBIN TeTpadap; KyO. [IpeacraBnenne o npaBUIbHBIX

AKTyanu3upoBaTh (aKkTbl © METO/IbI
IMJIAaHUMCETPHUHU, PCIICBAHTHBIC TEMC,
POBOAMTH aHaNoOruu. /laBath
olpezesieHue napaieenunena,
pacrno3HaBaTh €0 BUJIbI U U3Y4aTh
cBoMcTBa. JlaBaTh ompeneneHue
MUPAMUJIBI, PACTIO3HABATH BU/IBI
nupamu, GopMyIupOBaTh CBOUCTBA
pé6ep, TpaHel 1 BBICOTHI MPABHIIBHOU
nmupaMubl. HaXOI[I/ITB miomanb
MOJTHOW U OOKOBOM IMOBEPXHOCTH




MHOTOTpaHHHMKaX: OKTa’dIp, 10AeKa3Ip U ukocazap. CummeTpus B
IIPOCTPAHCTBE: CUMMETPHS OTHOCUTENBHO TOYKH, MPSMOM, MIIOCKOCTH.
DneMEHTH CUMMETPUH B IUpaMujax, napasuleienune1ax, IpaBuIbHbBIX
MHOIOIpaHHHMKaxX. BelunciaeHne 31eMeHTOB MHOTOTPaHHUKOB: pEdpa,
nuaroHand, yrisl. [lnomans 60KOBOI MOBEPXHOCTH M MOJTHON TOBEPXHOCTH
MPSIMOI TIPU3MBI, TUTOIIA/Ib OCHOBAaHUM, TeoOpeMa 0 OOKOBOM IMMOBEPXHOCTH
npsMoii mpusmsl. [1ommaas 60KOBOI MOBEPXHOCTH U TIOBEPXHOCTH
NpaBUIBHOIN NUPaMUBI, TEOPEMA O MJIONIAIU OOKOBOM MOBEPXHOCTH
YCEUEHHOU MUPaMUIbI

nupamuel. /laBate onpeneneHue
YCEUEHHOW MUPAMUbI, HA3bIBATH €&
3JIEMEHTBL. POPMYIUPOBATH TEOPEMY
0 IUIOIIAA1 OOKOBOM MOBEPXHOCTH
IIPaBUJILHON YCEYEHHON TUPaMUBI.
Pemarts 3amauun Ha BEIYHCIICHUE,
CBSI3aHHBIE C IMPaMHIaMH, a TAKKe
3aJ]a4M Ha TIOCTPOEHUE CCUEHUM.
JlaBaTh ompenenaeHue Npu3Msl,
pacrno3HaBaTh BUBI IPU3M,
n300paXkaTh MPU3MBI Ha YEPTEKE.
Haxonuts miomanab NOJTHOU W
OOKOBOI TOBEPXHOCTHU MPU3MBI.
N3ydarh cooTHOILIEHUS Ditnepa s
yrcia pédep, TpaHeil U BepIIuH
MHOTOrpaHHMKa. M3ydaTs BuabI
IIPABWJIBHBIX MHOTOTPAaHHUKOB, UX
Ha3BAHUS U KOJIMYECTBO IPAHEH.
N3yuars cuMMeTpUIo
MHOTrOrpaHHUKOB. OOBSCHSTh, KaKue
TOUYKH Ha3bIBAIOTCSI CHMMETPUYHBIMU
OTHOCHUTEIIBHO TaHHOW TOYKH,
IIPSIMOM WIH IIIIOCKOCTH, YTO
Ha3bIBAIOT LEHTPOM, OCBIO HIIH
TUTOCKOCTBIO CUMMETPUU (QUTYPEI.
[TpuBOIUTHE MPUMEPBI CUMMETPUYHBIX
Guryp B apXuTeKType, TEXHUKE,
npupone. MoaennpoBars peabHbIe
CUTYallU!U Ha SI3bIKE T€OMETPUH,
MCCJIEI0BATH IIOCTPOCHHBIE MOJEINIHN C
MCII0JIb30BaHNEM T€OMETPUUYECKUX
HOHATHH, UCTIOJIB30BaTh MOAOOHE




MHOI'OI'paHHUKOB

[IpakTrueckue 3aHATHS

Tema 12.
O0BEMBI
MHOTOTPAHHUK
0oB

ConepxaHue JJeKIIUA

[Tonsitue 06 00béMe. OOBEM MTUPAMUIBI, TPU3MBI

AKTyanu3upoBaTh (haKThl © METOJIbI
MJIAHUMETPHUH, PEJICBAaHTHBIE TEME.
OOBACHATH, KaK U3MEPSIOTCS 00BEMBI
TEJI, MPOBOS AaHAJIOTHIO C
VU3MEPEHUEM IUIOIIAIEH
MHOTOYTOJIbHUKOB. DOPMYITUPOBATH
OCHOBHBIE CBOMCTBa 00BHEMOB.
N3yuaTh, BEBIBOAUTH (POPMYITBI
00BEMa IIPSMOYTOJIBHOTO
napajuiesenumnesa, Mpu3sMbl U
nupaMuibl. Beraucnsate 00bEM
MPU3MBI U TUPAMHUJIBI TIO UX
aneMeHTaM. [IpuMeHsITh 00BEM TSt
pelIeHus: CTEPEOMETPUUECKIX
3aJla4n IS HaX 03K ICHUS
T€OMETPUUYECKHUX BEJIUUHH.
MopenupoBaTh peabHbI€ CUTyalluU
Ha SI3bIKE TEOMETPHH, HCCIIEIOBATh
MOCTPOEHHBIE MOJIEIH C
HCITOJIb30BAHUEM F€OMETPHUECKUX
MMOHATHH

[IpakTrueckue 3aHATHS

Tema 13.

Conep:xaHue JeKuuu

CTpOI/ITb CCUCHUC MHOI'OI'paHHUKA




IHoBTOpEHME:
ceyeHmusl,
PACCTOSIHUSA U
yIJbl

ITocTpoeHue ceueHnii B MHOrOrpaHHUKE. BeIUnCIEHNE PACCTOSHUN: MEXIY
IBYMsI TOYKaMH, OT TOYKH 10 IIPAMOM, OT TOYKH 0 TUNIOCKOCTH; MEXKAY
CKPEILIUBAIOIIMMHUCS IPSAMBIMU. BrIuncieHue yrioB: Mexay
CKPEIIHBAOIIUMHUCA IIPSIMBIMU, MEKIY ITPSIMOU U IUNIOCKOCTBIO,
JBYI'PAaHHBIX YIJIOB, YTIIOB MEXAY IJIOCKOCTSAMU

[IpakTrueckue 3aHATHS

Metonom cnenoB. JlaBaTh
oTpesieNieHUue PacCTOSHUS MEXKAY
durypamu. HaxoauTs pacctosiHue
MEX]ly TMapayieIbHBIMU
MJIOCKOCTSIMU, MEX]Y TUIOCKOCTBIO U
napajuieibHON el MPAMOM, MEXKIY
CKPELIMBAIOIIMMUCS IPSIMBIMHU.
CTpouTh JIMHEHHBIN YTOJI
JIBYTPAHHOI'O yIJla Ha YepTexke
MHOTOTpaHHHUKA U HaXOJIUTh €ro
BennuuHy. HaxoauTs yrisl Mexay
IUIOCKOCTSIMU B MHOTOTPaHHUKAaX

Tema 14. Coaepixkanue JJeKIMU N3Bnexkats nHGOpMAIHIO U3 TaOJIUIl U
IIpeacrasiaenne | [IpencraBienue TaHHBIX C TOMOLIbIO TaOIUI U Auarpamm. Cpennee JTUarpamm, UCII0JIb30BaTh TAOIHIIBI U
AAHHBIX U apudmeTnyeckoe, MeuaHa, HauOoJblIee U HauMEHblIIee 3HaUeHHUs, JarpamMMbl JJis IPeICTaBICHUS
onmucareJbHasi | pa3Max, JUCIEPCHUs, CTAHAAPTHOE OTKJIOHEHHE YHUCIOBBIX HAOOPOB CTAaTHCTUYECKUX JaHHBIX. Haxonute
CTATHCTHKA onucareabHble XapaKTePUCTUKHI
TaHHBIX. BRIIBUTATH, KPUTHKOBATH
TUIIOTE3bI O XapaKTepe CIIy4alHOU
U3MEHYMBOCTHU M OMPEICIAIOMHNX €
[IpakTrueckoe 3aHsTHE (axropax
Tema 15. Coaepixkanue JJeKIHHU BoiaensaTs Ha IpuMepax Ciy4anHbIe
Cayuaiinbie Cry4aifHbIe SKCTIEPUMEHTHI (OTIBITHI) U CITy4alHbIE COOBITHS. COOBITHSI B OMCAHHOM CITy4aiiHOM
ONBITHI DneMeHTapHbIe COOBITH (MCXO0/1bI). BeposITHOCTD CilydaifHOTO COOBITHSL. omnbiTe. DOpMyTUpPOBATH YCIOBUS
cay4yaiiHble BeposTHOCTH COOBITHI B ONBITaX C pABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU MPOBEJCHUS CIIy4alfHOTO OMBITA.
coObITHS, coosiTusmu. [IpakTnyeckas padora HaxoauTe BeposITHOCTH COOBITHIA B
OMNBITHI C OTBITaX C PABHOBO3MO>KHBIMU
PABHOBO3MOXKH ucxonamMu. MoJienupoBaTh OMBITHI C
bIMHU PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
3J1eMEHTAPHBIM UCXO0/IaMH B XOJI€ MPAKTHYECKON

H MCX0JaMH

[IpakTueckoe3ansTue

paboThl




Tema 16. Coaepixkanue JJeKIMU Hcnonp3oBarh quarpammsl Dilnepa u

Omnepanun Hax | Oneparuy HaJ COOBITUSMU: TIEpEceYeHHE, 00beTMHEHNE COOBITHH, CJIOBECHOE OIMCAHKUE COOBITUH IIs

COOBITUSIMH, MPOTUBOMOJIOKHBIE coObITH. [Inarpammel Diinepa. @opmyrna cloKeHus (GOpMYITUPOBKHU M H300pasKEeHUS

CJI0’KeHHue BEPOSATHOCTEH 00BeAMHEHUS U TIEPECEUCHHU S

BEpPOATHOCTEH coObITHil. Pemare 3a1aun ¢
UCIIOJIb30BaHuEM (OPMYIIbI
CJI0’KEHUSI BEPOSTHOCTEN

IIpakTnyeckoe 3ansiTHe

Tema 17. ConepxaHue JeKIIUN Pemrate 3aaun Ha HaX0KACHUE

Ycnosnas VYcinoBHas BEpOSTHOCTb. Y MHOXKEHHE BEepoATHOCTEN. [lepeBo ciydaifHOro BEPOATHOCTEH COOBITHA, B TOM 4HCIIC

BEPOATHOCTD, skcriepuMenTa. @opmysa noiaHoi BeposTHOCTH. HezaBucruMble coObITHS YCJIOBHBIX C IOMOIIBIO IEPEBA

AepeBo cirydaifHoro omnbita. OnpenensaTh

CJIYYaHHOr o HE3aBUCUMOCTh COOBITHH TI0 (hopMyIte

OINBITA, Y 110 OpraHU3alHK CIy4yaliHOrO OIbITa

dbopmyna

MOJIHOM

BEPOATHOCTH U

HEe3aBHMCHMOCTH

COOBITHIA IpaKkTHYecKoe 3aHATHE

Tema 18. Conepxanue JeKUHH Hcrnonb30BaTh NPaBUIIO YMHOKEHUS

DJIeMEeHThI KombunaTopHoe npasuiio ymHoxeHus. [lepecTaHoBKM U akTOpHa. JUISL IEPEYHCIICHUs] COOBITHIA B

KkoMOMHaTopuk | Yucno coueranuid. Tpeyrompnuk [lackans. @opmymna 6nnoma HeroToHa ciayyaiiHoM onbITe. [Top30BaThCs

U ¢dopMyIoit ¥ TPEyroJTbHUKOM
[Tackans s onpeneneHus yucia

[IpakTuueckoe 3ansATue coucTanun

Tema 19. Conepxanue JeKUHH Pa30buBathb cioKHBIE SKCIIEPUMEHTHI

Cepun bunapHbIii cay4aiiHbIN ONBIT (UCIIBITAHUE), YCIIEX U HEYyAAya. Ha OTAEIbHBIC UCIIBITAHUS.

nocjaenosaresb | HesaBucumble ucnbitanus. Cepus He3aBUCUMBIX UCIIBITAHUN 710 IEPBOTO OcBauBaTh NOHATHS: HCIIBITAHHE,

HBIX ycniexa. Cepus He3aBUCHMBIX UcTibITaHui beprymmm. [lpaktudeckas pabora cepusi HE3aBUCUMBIX UCIIBITAHUN.

HCIbITAHUI C UCIIOIH30BAHUEM DJICKTPOHHBIX TaOIHUI] [IpuBOANTE IPUMEPHI CEPUIA




IIpakTnyeckue 3aHATHS

HE3aBUCHUMBIX HCIIBITaHuM. Pemarn
3a/1a4M Ha TTIOMCK BEPOSTHOCTEN
COOBITHIA B CEpPUH UCIIBITAHUN 10
MIEPBOrO ycrexa v B CEPUAX
ucneiTanuil bepnyinu. M3yqars B
X0JI€ MPAKTHYECKOU PabOTHI C
HCIIOJIb30BAHUEM 3JIEKTPOHHBIX
TaOJIHI] BEPOATHOCTH COOBITHI B
CepUAX HE3aBUCUMBbIX UCITBITAHUI

Tema 20. Conepxanue JJeKIIUA OcBauBaTh OHATHS: ClTydaiHas

Cnyuaiinbie Cnyuaiinas BennunHa. Pacnpenenenue BepostHocTel. [luarpamma BEJIMYMHA, paclipeielieHue, Tabauia

BEJIMYMHBI U pactpeaenenus. Cymma U Ipou3BeAeHUE CIIydailHbIX BenuyuH. [Ipumepnl pacrpenaeneHus, [uarpaMmma

pacnpeneNeHuss | pachpeneieHHid, B TOM YUCIIe TeOMETPUYECKOe U OMHOMUATILHOE pacnpenenenus. [IpuBoauTh
IIpUMEPBI paclpeieICHU, B TOM
YHUCJIe T€OMETPUUECKOTO U
o6uHoMuanbHoro. CpaBHUBATh
pacnpenesieHus Cay4anHbIX
BennuuH. HaxoauTe 3HaueHus
CYMMBI U POU3BEICHUS CIIyIalHBIX
Benn4yuH. CTPOUTH U pacCllO3HABATh
reOMEeTPHUYECKOe 1 ONHOMHATTLHOE

[IpakTHueckue 3aHATHS pacrpeneneHue

Tema 21. CopepxaHue JeKIAN [ToBTOPATE N3Yy4EHHOE U

IToBTOpEHME, OnucarenpHas ctaTucThka. CitydaliHbIE ONBITHI M BEPOSITHOCTH CITyYalHbBIX BBICTPAMBATh CUCTEMY 3HAHUU

000011IeHNE, coObIThii. Onepanuu HaJ COOBITHAME. DIIEMEHThl KOMOMHATOPHKH, CEPUI

CUCTEMAaTU3alMsA | He3aBUCUMBIX UCTIBITAHUN

3HAHUU IIpakTyeckue 3aHATH

Tema22. Conep:xaHue JeKuuu




Crenenn CremneHsb ¢ pallMOHATBLHBIM MTOKa3aTeneM. CBOWMCTBA CTETICHH. DopMynupoOBaTh, 3aMTUCHIBATH B

cpanmuoHajdbHbl | [IpeoOpa3oBaHue BEIpaKEHUH, COAEPKAIINUX PAlMOHATILHBIE CTETICHH. CUMBOJINYECKOU popme U

MnokaszarejeM. | [lokasarenpHbIe ypaBHEHUs U HepaBeHCTBA. [loka3aTenbHas QyHKIuUs, €€ WLTIOCTPUPOBATH PUMEPAMHU

IMoka3aTenbHasi | CBOMCTBA U rpaduK cBoicTBa creneHu. [[pumMeHsTh

pynxuus. CBOMCTBA CTEIEHU JUIs

IHoka3zaTreabHbI peoOpa3oBaHus BIPAKEHHII.

€ ypaBHeHUsl DopMynUpPOBaTH U WILTIOCTPUPOBATH

HHEPABEHCTBA rpaduyecky cBOMCTBa MOKa3aTeIbHOM
¢byHky. PemaTh OCHOBHBIE THITBI
MOKa3aTeIbHBIX YPaBHEHUN U
HepaBeHCTB. Mcnosb30BaTh
U (GPOBbBIE PECYPCHI IS TOCTPOCHUS
rpaduKoB QYHKIUH U U3y4EHHS UX
CBOICTB

[IpakTrueckue 3aHsATUS 4

Tema 23. Conep:xaHue JeKuuu 4

Jlorapu¢pmuuec | Jlorapudm uucna. [lecaTuunbie 1 HATYpaJIbHBIC JTOTaPU(BMBI. PopMynMpOBaTH, 3aIIUCHIBATH B

kas pynkuusa. | [IpeoOpazoBaHue BEIpaXXEHUH, COlEpKAIIUX JOTapHUPMBI. CHUMBOJIMYECKOU opme U

Jlorapu¢pmuuec | Jlorapupmudeckue ypaBHEHHS 1 HEPaBEHCTBA. WJUTFOCTPUPOBATH IPUMEPaAMU

KHe YPaBHEHMA
U HEPaBEeHCTBAa

Jlorapudmuueckas pyHKIus, €€ CBOUCTBA U TpaduK.

cBoicTBa Jorapupma. BeimomHATH
npeoOpa30BaHMs BBIPAKEHUH,
COJIepIKALIHNX JIOTapU(MBI.
DopmyIUpPOBATH

¥ WJUTIOCTPUPOBATH TpapUUecKH
CBOMCTBA JOTapu(hMHUIECKOM
¢ynkuuu. Pemars OCHOBHBIE THITBI
Jorapu(pMHUUECKUX ypaBHEHUH U
HepaBeHCTB. Mcnosb30BaTh

U (GPOBbBIE PECYPCHI IS TOCTPOCHUS
rpaduKoB QYHKIUH U U3y4EHHS UX
CBOWCTB. 3HAKOMUTHLCS C HCTOPUEH
pa3BUTHSI MATEMATUKU




[IpakTueckue 3aHATUS

Tema 24. ConepxaHue JJeKIIUA

Tpuronomerpu | Tpuronomerpudeckue GyHKIIUU, UX CBOMCTBA U Tpaduku. [Ipumepsr OnepupoBaTh NOHATHEM

YyecKue TPUTOHOMETPUUYECKUX HEPABEHCTB nepuoandeckast pynkuus. CTpouTsb,

pyHkuun u ux aHAJIM3UPOBATh, CPABHUBATH TpaduKH

rpaguxu. TPUTOHOMETPHUECKUX (PYHKITHIA.

Tpuronomerpu ®opMyIUpPOBaTh U WILTIOCTPUPOBATD

YyecKue rpaduuecku cBoiicTBa

HEPaBEHCTBA TPUTOHOMETPUUECKUX (PYHKIIHMA.
Pewats npocreiimue
TPUTOHOMETPUYECKUE HEPABEHCTBA.
Hcnonb3oBatk rpaduku I1si pelieHus
TPUTOHOMETPUUYECKHUX HEPABEHCTB.
Hcnonb3oBate 1ugpoBbie
nocTpoeHus rpadukoB PyHKITUN U
W3yYEHUS UX CBOWCTB

[IpakTryeckue 3aHsATUS
Tema 25. Conep:xkaHue JeKuuu




[IpounsBoaHasl.
[Ipumenenue
MIPOU3BOAHOMN

HenpepoiBable pyHKIMU. MeTO MHTEPBAJIOB ISl PEIICHUS] HEPAaBEHCTB.
[TpowsBoanas pynkuuu. ['eomeTpuueckuii U GU3MUESCKUI CMBICIT
npou3BoHOU. [IponsBoaHbIe aeMeHTapHbIX QyHKIMHA. [Ipon3BoHas
CYMMBI, IPOU3BEICHUSI, YaCTHOTO (yHKIHH. [I[puMeHeHne mpon3BOIHON K
UCCIIeIOBaHMIO (DYHKIMI HAa MOHOTOHHOCTD U 3KCTpeMyMbl. Haxoxienue
HauOO0JIBIIEr0 U HAMMEHBIIEr0 3HaYeHHs] (YHKIIMH Ha OTPE3KeE.
[IpumeHeHne nponu3BOIHON ISl HAXOXKIEHUS HAUTYYIlIEero PEIICHUs B
NPUKIIAJHBIX 33/1ayax, s ONPENEJICHHUs] CKOPOCTH ITPoLiecca, 3aJaHHOTO
dopmynoit unm rpadukom

OnepupoBaTh NOHATUSAMU:
HEenpepbIBHAS (DYHKIUS; TPOU3BOIHAS
dbyakuun. Ucmons3oBath
reOMETPUUECKUH U (PU3NYECKHI
CMBICJI TPOU3BOHOM JJIs PEILICHUS
3ana4d. HaxoauTe mpousBoaHbIe
DJIEMEHTAPHBIX (PYHKINM, BEIYUCISATh
MIPOU3BOJHBIE CYMMBI, IPOU3BEACHMUS,
yacTHOTO QyHKIUH. Vcmonp30BaTh
MIPOU3BOJHYIO ISl UCCIEN0BaHUS
(GyHKIIMM Ha MOHOTOHHOCTh U
3KCTPEMYMBI, IPUMEHSTh PE3yJIbTAThI
UCCJIEJOBAHHUSI K IOCTPOEHUIO
rpacduxos. [IpuMeHITH IPOU3BOAHYIO
JUTSL HAXOXKIACHUST HAaWTY4IIero
peuieHus B IPUKIIAIHbIX, B TOM YHCIIE
COLIMAJIbHO-9)KOHOMHYECKHUX, 3a/1a4ax.
3HAKOMUTHCS C UICTOPUEHN pa3BUTHUSA
MaTEMaTUYECKOT0 aHaJIn3a

[IpakTrueckue 3aHATUS

Conep:xaHue JeKuuu




Tema 26. IlepBooOpasnas. Tabnuna nepBooOpa3HbIx. MHTErpai, reoMeTpuyecKuii OnepupoBaTh NOHATUSMHU:
Wurerpan v ero | uusndeckuii cMbICI HHTErpana. Berunciaenue uurerpania no gpopmyine nepBooOpasHas, uurerpain. Haxoaurs
PUMEHEHHS Herorona—Jleitbnuna 1epBOOOPA3HbIE HIIEMEHTAPHBIX
(GYHKIMI; BBIYUCIATH HHTETpall Mo
¢dopmyne Herotona—JIeiiOnuma.
3HAKOMUTHCS C UICTOPUEHN pa3BUTHUSA
MaTEMaTUYECKOT0 aHaJIn3a
[IpakTHueckue 3aHATHS
Tema 27. Conep:xaHue JeKuuu
Cucremsl CucreMbl TUHEWMHBIX YpaBHEHUH. PellleHre mpuKIIaIHbIX 33/1a4 ¢ TOMOIIBIO OnepupoBaTh MOHATHSIMU: CUCTEMA
YPpaBHEHHH CUCTEMBI JINHEWHBIX ypaBHEHUN. CUCTEMBI U COBOKYITHOCTH IIEJIBIX, JIMHEUHBIX YPABHEHUN U €€ PEILLICHUE.
palMOHAIbHBIX, UPPALIMOHAIBHBIX, TOKA3aTENbHBIX, JOrapu(OMUYECKUX Hcrnonb30BaTh CUCTEMY JTMHEHHBIX
ypaBHEHMI U HepaBeHCTB. Mcronp3oBaHue rpadukoB GpyHKIHI 11s YPaBHEHUH JUIsl pELLEeHUs
pelleHus ypaBHEHHI U cucteM. [[pumeHenne ypaBHEHH, CUCTEM U MpakTU4YecKux 3anad. Haxonurs
HEPABEHCTB K PEIICHNIO MATEMaTHUYECKUX 33]1a4 U 33]1a4 U3 Pa3IU4HbIX pelIeHns MPOCTENIINX CUCTEM U
obJyacTelt HAyKH U PeaIbHON KU3HH COBOKYITHOCTEH palimOHaJIbHbIX
YPaBHEHUU U HEPABEHCTB.
Hcnonb3oBath rpaduku GyHKITUN 115
peuieHus ypaBHeHU. MoeaupoBarth
peanbHbIe CUTYalluH HA A3BIKE
anreOpbl, COCTABIIATH BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI
10 YCJIOBUIO 33]1a4M, UCCIIEI0BATh
MIOCTPOEHHBIE MOJIENH C
UCIIOJIH30BaHUEM alrlnapara ajareopsl
[IpakTrueckue 3aHATHS
Tema 28. Conep:xkaHue JeKuuu




Harypanbnsie u
LEJIBIE YUCIIA

Harypasbable 1 11eble yncia B 3aja4ax U3 peaabHol xu3Hu. [Ipu3Haku
JEIMMOCTH LIEJIBIX YUCEI

OnepupoBaTh NOHATUAMMU:
HATypaJIbHOE YHCIIO, LIEJIOE YHUCIIO.
Hcnonp30BaTh NpU3HAKU JEIUMOCTH
LEIBIX YHUCEII, PA3JI0’KEHHUE YUClIa Ha
IIPOCTHIE MHOKUTEIIN JIsl PELLECHUS
3a1a4

[IpakTrueckue 3aHsATUS

Tema 29. ConepxaHue JeKIIUN Pemrats nmpukiiaiHbie 3a0a4u U3

[ToBTOpeHwue, OcHOBHBIE TIOHATHS Kypca ajreOpbl ¥ Hadajl MaTEMaTHYECKOTO aHaIu3a, Pa3TUYHBIX 00JIACTeH HAyKU U

0000111IeHNE, 00001IeHre U CUCTEMATU3ALNAS 3HAHUA peaTbHOM XKU3HU C TIOMOIIBIO

CHCTeMaTU3alNsL OCHOBHBIX TIOHSITHIA Kypca aareOphl u

3HaHUH HavaJl MAaTeMaTHYECKOr0 aHaIn3a.
Bri6upats ontuMaabHbIE CTIOCOOBI
BeIunciaeHui. Ucmonp3oBaTe misd
pelIeHus 3a/1a4 YpaBHCHHSI,
HEpaBEHCTBA U CHCTEMbl YPaBHEHUH,
cBo¥icTBa PyHKIUH U rpadKOB

[IpakTueckue 3aHsATUS
Tema 30. ConepxaHue JeKIIUN

Tena BparmeHus

Cdepa u map: ueHTp, paanyc, AMaMeTp; MIONMaab HOBEPXHOCTH CEpPHI.
B3anMHoe pacnionoxeHue cepsl U MIIOCKOCTH; KacaTellbHasl MJIOCKOCTb K
cdepe; mnomanb cheprl. M300paxkenue cdepsl, mmapa Ha MIOCKOCTH.
Ceuenus mapa. [{umHaapudeckas moBepxHoOCTh, 00pa3yroIme
WJIMHAPHUYECKON MTOBEPXHOCTH, OCh IMITMHIPUYECKON TTOBEPXHOCTH.
[Humusap: ocHOBaHUS U OOKOBas MOBEPXHOCTh, 00pa3yrolas 1 OCh;
II0IIaAb OOKOBOM U MOJHOM MOBEpXHOCTH. M300paxeHne UIuHIpa Ha
iockocty. Pa3Béprka nunnHapa. CedeHus TUIMHIPA (MII0CKOCTHIO,
napajuIeIbHON WM MEPIEHANKYIISIPHON OCH IIWIIMHAPA)

Konunueckas moBepxHOCTb, 00pa3yromire KOHUYECKOI MOBEPXHOCTH, OCh U

AKTyanu3upoBath (HaKThl © METOJIbI
IUTAHUMETPHH, PEJIEBaHTHBIE TEME,
MPOBOAMTH aHANOTHH. [laBaTh
onpeneneHus chepsl U mapa, ux
LIEHTpa, paguyca, THaMeTpa.
Onpenenars cepy Kak Gpurypy
BpalleHus OKpykHOCTH. MccnenoBarh
B3aMMHOE PaCIoyiokeHue chepbl U
TUTOCKOCTH, IBYX cdep,
WUTIOCTPUPOBATH 3TO Ha YepTexax u
pucynkax. @opMyInpoBaTh




BEpIIMHA KOHUYECKON TOBEpXHOCTU. KOHYC: OCHOBaHME U BEPIIIMHA,
oOpa3syromas 1 ock; momaab. OOBICHATH, KAKOE TEJIO Ha3bIBAIOT
KpPYTrOBBIM KOHYCOM, Ha3bIBaTh €r0 AJIEMEHThI. 3y4arh, 00BSACHATH, KaK
MOJIYYUTh KOHYC ITyTEM BpallleHUs MIPSMOYTOJIBHOTO TPEYTOJIbHUKA.
[Tnomaaps OOKOBOM U TIOTHOW MOBEPXHOCTU. Y CEUEHHBIN KOHYC:
o0Opa3yromue 1 BpICOTa; OCHOBaHMS U OOKOBasi IOBEPXHOCTh. M300pakenune
KOHYca HartuiockocTH. Pa3Béprka konyca. CeueHust KoHyca (TIOCKOCTHIO,
napajuieIbHOM OCHOBAHUIO, M TUNTIOCKOCTBIO, MMPOXOSIICH Yepe3 BEPIITUHY)

KomOuHarms Ten BpameHns 1 MHOTOTPaHHUKOB.
MHororpaHHHK,0NMCaHHBIA OKOJIO cepsl; chepa, BIHCaHHAas B
MHOTOTPAaHHHK WM B TEIOBPAILCHUS

ONpeAeIIeHUE KacaTeIbHOU
TJIOCKOCTH K chepe, CBOMCTBO U
MPU3HAK KacaTeIbHOM MIOCKOCTH.
3HAKOMHUTBHCA C T€01€3MNUECKUMHU
JTUHUSIME Ha cdepe.

OOBSICHATDH, YTO HA3bIBAIOT
UUJIUHAPOM, HA3bIBATH €T0 SJIEMEHTHI.
N3y4arb, OOBSACHATH, KaK OTYyYUTh
HUJTUHAP MyTEM BpallleHHs
IpsIMOYTOJIbHUKA. BRIBOAUTD,
UCTIONBE30BATh (DOPMYIIBI JIJIS
BBIUMCJICHUSI IJIOMAAN OOKOBOM
MOBEPXHOCTU HUIUHAPA. N3yuaTs,
pacrno3HaBaTh pa3BepTKy LHHIUHAPA.
N300paxkaTh MUIMHID U €70 CCUCHUS
IUIOCKOCTBIO, MPOXOSIIEH Yepe3 ero
OCb, NTapaJUICIIbHON WU
NEepIEeHANKYISIpHOM ocu. HaxonuTh
IUIOMIAAU dTUX CEYECHHUH.
MonenupoBaTh peanbHble CUTyaI[H
Ha SI3bIKE T€OMETPHUH, UCCIIE0BATh
MOCTPOEHHBIE MOJEIH C
HCIIOJIb30BAHUEM F€OMETPHUUECKUX
TTOHSITHUH.

OOBSCHATH, KAKOE TEJIO HA3BIBAIOT
KpPYTOBBIM KOHYCOM, Ha3bIBaTh €r0
ayieMeHThI. M3y4ath, OOBSCHATH, KaK
MOJIYYUTh KOHYC yTEM BpalleHUs
NPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
N300paxaTh KOHYC U €ro CeUeHUs
MJIOCKOCTBIO, TPOXOASIIIEN Yepe3 OCh,
U TUIOCKOCTBIO, IEPIEHAUKYIISIPHOMN K




ocu. M3yuars, pacrio3HaBathb
pa3BEPTKY KOHYyca. BeIBOOUTS,
UCTIOJIb30BaTh (POPMYIIBI JUIS
BBIYHMCIICHUSI IO OOKOBOM
NOBEPXHOCTU KOHYyca. Haxoauts
IUIONIAIA CEYEHUHN, IPOXOASIINX
4yepes3 BEpPIIMHY KOHYCa WIH
NEPIEHIUKYISIPHBIX €70 OCH.
OOBACHATH, KAKOE TEJIO HAa3bIBACTCS
yCEUE€HHBIM KOHYCOM. M3y4ars,
OOBSICHATB, KaK €ro MOJy4YUTh MyTEM
BpaILEHUs IPSIMOYTOJIBHOM TPaIeLuu.
BrIBoaUTh, IpUMEHSTH HOpMYITY AT
BBIUHMCIICHUSI IO OOKOBOM
IIOBEPXHOCTU YCEUEHHOI'O KOHYCA.
AKTyanu3upoBaTh (PaKThl U METOAbI
IUTAHUMETPUH, PEJIEBAHTHBIE TEME,
IIPOBOAMTH aHanoruu. Pemars
CTEPEOMETPUYECKHUE 3a1a4H,
CBSI3aHHBIE C TEJIAMH BPALICHMUS,
IIOCTPOEHUEM CEYEHUH TEJ BpaIlEHUs
C KOMOMHALIUSAMU T€J BpAILEHUs U
MHOTOTPaHHUKOB HAa HaX0X/I€HUE
TEOMETPUUYECKUX BEJIMYMUH.
Hcnonws3oBarh npu pelieHUU
CTEPEOMETPUYECKUX 3a1a4
IUTaHUMETPHUECKUe (PaKThl U METOBI
3a[a4M Ha BBIYUCIICHUE U
JI0Ka3aTesbcTBO. MoaennpoBaTh
pealIbHBIE CUTYallMH Ha S3BIKE
TE€OMETPHH, UCCIIEN0BATD
IIOCTPOEHHBIE MOJEIH C




HCIIO0JIb30BAHUEM T€OMETPUUECKUX
MOHATHUHU

[IpakTHueckue 3aHsATUS

Tema 31.
OO0BEMBI TET

ConepxaHue JeKIIUA

[TonsTre 06 06béMe. OcHOBHBIE CBOICTBa 00BEMOB Ten. OOBEM MUIUHIPA,
koHyca. O0BEM mapa u miomanb chepol

[Momo6ubIe Tena B mpocTpaHcTBe. COOTHOMICHUS MEXTY TLTOIIAISIMHI
MOBEPXHOCTEH, 00bEMaMH MTOJOOHBIX TEI

AKTyanu3upoBaTh (PaKTbl U METOMbI
IUTAHUMETPHH, PEJIEBaHTHBIE TEME,
MMPOBOAUTL aHAJIOTHUH. BBIBOI[I/ITB,
HCITIOJIB30BaTh (HOPMYJITBI OOBEMOB:
[IPU3MBI, UIUHIPA, TUPAMUJIEI,
KOHYCa; YCeUEHHOM MUpaMHIbI U
yCe4€HHOro KoHyca. Pemars
CTepeoMeTpruYecKHe 3aauH,
CBA3aHHBIC C BBIYUCIICHUEM O6’béMOB.
DopMyJIUPOBATH ONPEICIICHUE
IIapOBOT'0 CErMEHTa, IIIAPOBOTO CIIOA,
IIApOBOT0 CEKTOPA.

[TpumensTs GopMyIIBI 1151
HaXO0X/1eHHs1 00BEMOB IIAPOBOTO
CErMEHTa, IIapOBOTO CEKTOpA.
Pemats crepeomeTpruueckue 3agauu,
CBsI3aHHBIE C 00BEMOM mIapa u
ionianpo ceprl. Monenuponarthb
PCATBHBIC CUTYAallUH HA S3BIKE
TeOMETPHH, UCCIIEIOBATD
MOCTPOCHHBIC MOACIIU C
HCIIOJIb30BaHUEM T€OMETPUUYECKUX
HNOHATHH. AKTyaIH3upoBaTh (HaKThl U
MCTOJbI IMITAHUMCTPUH, PCIICBAHTHBIC




TeMe, MPOBOJUTH aHAJIOTHH. Pemrath
CTEPEOMETPUUYECKUE 3a/1a4H,
CBSI3aHHBIE C COOTHOIIEHUEM
00BEMOB 1 TTOBEPXHOCTEH MOJOOHBIX
TEN B MpOCTpaHCcTBe. MOAETNpPOBaTh
peanbHBbIE CUTYallUH Ha SI3BbIKE
TE€OMETPHH, UCCIICIOBATH
MOCTPOEHHBIE MOJIEIH C
UCTIOJIb30BaHNEM T€OMETPUUECKUX
TTOHSATHH

[IpakTrueckue 3aHsATUS

Tema 32.
Bekropsl
KOOpAMHATHI B
MPOCTPAHCTBE

ConepxaHue JJeKIIUA

BekTop Ha mI10CKOCTH U B TpocTpaHcTBe. CII0KEHNE U BEIYUTAHHUE
BEKTOPOB. Y MHOKEHHME BEKTOpa Ha 4ncio. Pa3inokeHne BEKTOpa 1o Tpém
HEKOMIUTaHapHBIM BekTopaM. IIpaBuiio mapamnenenunena. Pemenue 3anay,
CBSI3aHHBIX C IPUMEHEHNEM IIPAaBUJI AEUCTBUN C BEKTOPAMHU.
[TpsimoyronbHas cucteMa KOOPAMHAT B IPOCTpaHcTBe. KoopanHaTel
BekTopa. IIpocreitmme 3agaun B KOOpAUHATAX. YTOJI MEXKIY BEKTOPAMH.
CkanspHO€e MPOU3BENCHNE BEKTOPOB. BEIUNCIEHNE YIII0B MEXKAY NPAMBIMU
U T1ocKocTsIMU. KoopaimHaTHO-BEKTOPHBII METO/ IIPH PELIEHUH
TEOMETPUUYECKHX 3a7a4

AKTyanu3upoBaTh (HaKTbl © METO/IbI
MJIAaHUMETPHUH, PEJIEBAHTHBIE TEME,
MPOBOJAUTH AHATIOTHH.

OnepupoBath NOHATHEM BEKTOP B
npoctpancTee. DopMynupoBatTh
IIPABWJIO MapalieNIeNuIea npu
CJIOKEeHUH BeKTOpoB. CKI1a/IbIBaTh,
BBIYUTATh BEKTOPHI, yMHOKATh
BEKTOp Ha uncio. M3yyatb OCHOBHbBIE
CBOMCTBA JTUX olepauui. JlaBaTh
onpeAeseHue MPsAMOYTOJIbHOM
CUCTEMBI KOOPAMHAT B IIPOCTPAHCTBE.
BrIpa3uTh KoOpAMHATHI BEKTOpa
yepe3 KOOPIUHATHI €ro KOHIIOB.
BriBoauTh, uCHONB30BaTh GOpMYITy
JUIMHBI BEKTOPA U PACCTOSHUSI MEXKIY
TOUKaMH. BeIpaxkaTh cKaisipHOe
IIPOM3BE/IEHNE BEKTOPOB YEPE3 UX
KOOPAMHATHI, BBIYUCIIATH YTOJ MEXKIY
JIBYMsI BEKTOPAaMHU, IBYMsI MIPSIMBIMHU.




Haxoauts yroa Mexzay npsMou u
IUIOCKOCTBIO, YIOJl MEKIY ABYMS
IUIOCKOCTSIMU aHAJIMTUYECKUMHU
MeTogaMu. BeIBOOUTS, HCIIOIB30BATH
(dopMyIty pacCTOSIHHS OT TOYKH 0
IUIOCKOCTH

[IpakTrueckue 3aHsATUS

Tema 33. Conep:xaHue JeKuuu Pemate npocreiimue 3agaun Ha

[ToBTOpEHME, OcHoBHbIe GUTYPBI, PaKThI, TEOPEMBI Kypca IUTAHUMETPUH. 3a1auu HAaXO’KJICHUE JUIVH U YIJIOB B

00001IeHNE U IUTAHUMETPUH U METOJIbl UX petieHusi. OcHOBHBIE (GUTYPBI, GAKTHI, TeOMETPHUYECKUX PUTYpax,

CHUCTEMAaTU3alus | TEOPEeMbl Kypca CTepEOMETPUU. 3a/1a4l CTEPEOMETPUU U METOJIbI UX npuMeHsaTh Teopemy [ludaropa,

3HaAHUHN peteHus TEOPEMbI CHHYCOB M KOCUHYCOB.
Haxonute miomanas
MHOTOYTOJIbHUKA, KpYyTa.
Pacnio3naBate nmogo0OHbIE GUTYPHI,
HaxXoauTh OTHOILICHUA JJIUH U
momaaeit. Mcrnons3oBaTh npu
pELIEHUU CTEPEOMETPUUYECKUX 3a]1a4
(daKThl U METOJIbI MJITAHUMETPUU

[IpakTnueckue 3aHsATUS
Tema 34. Conep:xaHue JeKuuu OcBauBaTh NOHATHE




Maremarnuecko | [IpuMepsl mpuMeHEHHs] MAaTEMaTHUYECKOTO OKUJIaHUs (CTpaxOBaHUE, MaTeMaTU4YECKOTO OKUIaHHS.
€ O)KUJaHue notepest). MaTeMaTHYECKOE OKHUIAaHUE CYMMBI CIIy9aitHBIX BEJTUYHH. [IpuBOANTEL M OOCYXIaTh MPUMEPHI
ciy4yanHoOMI MaremaTHuecKoe 0XKHUJIaHUE TEOMETPHUUECKOTO M OMHOMHAIIEHOTO MPUMEHEHHUS MAaTeMaTH4YEeCKOTO
BEJIMYUHBI pacnpeneneHui oXXuaaHus. Beraucisate
MaTeMaTH4YeCKoe OKHUIaHue.
Hcnonp30BaTh NOHSITHE
MaTeMaTH4YeCKOTO OKUIAHUS U €TO
CBOICTBA IMPU PEUICHUHM 3a]1a4.
HaxomuTh mo uzBecTHbIM opmyaam
MaTeMaTU4YECKOE OKUIAHUE CYMMBbI
CIy4alHbIX BeIuYuH. HaxoauTe 1o
W3BECTHBIM (OpMyIIamMm
MaTeMaTU4YeCKUue OXKHUIAHUS
CIIyYalHBIX BEJIMYMH, UMEIOIIUX
reOMEeTPHUYECKOe 1 ONHOMHATTEHOE
[IpakTrueckue 3aHATHS pacnpeneneHus
Tema 35. ConepxaHue JJeKIIUA OcBauBaTh MOHATHS: TUCIIEPCHS,
Hucnepcus u Jucnepcus U cTaHIapTHOE OTKIIOHEHUE. Jlucrepcun reoMeTpuyecKoro u CTaHJIAPTHOE OTKJIOHEHUE CIy4YalHOMN
CTaHJIApTHOE OumHOMHMATBHOTO pactpeaenenus. [IpakTudeckas padoTa ¢ HCIIOJIb30BaHUEM BeIMUMHBL. HaxoauTe nucnepcuto mno
OTKJIOHCHHE DIIEKTPOHHBIX TAOJIHUIL pacnpeaenenuto. Haxoauts no
CIIy4aitHOM W3BECTHBIM (POPMYJIaM JTUCTIEPCHUIO
BEJIMYUHBI TEOMETPHYECKOTO M OMHOMHAIILHOTO

[IpakTrueckue 3aHATHS

pacrpeneneHusi, B TOM 4HCIe B X0Ie
NPaKTUYECKOH pabOTHI C
UCTIONIb30BAaHUEM IICKTPOHHBIX
TabHIL

Tema 36. 3akoH
OOJIBILINX YUCEN

Conep:xaHue JeKuuu

3akoH 00JbIINX ynced. BRIOOpOYHBIN METOT MCCIIETIOBAHUM.
[IpakTudeckas paboTa ¢ HCIOIH30BAHUEM DICKTPOHHBIX TAOIHII

[IpakTryeckue 3aHsATUS

3HaKOMHUTHCS C BHIOOPOYHBIM
METOJIOM HCCIIEAOBaHUS
COBOKYITHOCTH JaHHBIX. M3yuaTh B
X0JI€ PAKTHYECKOU PabOTHI C
UCTIOJIb30BAaHUEM 3JIEKTPOHHBIX




Ta0IMI] MPUMEHEHHE BEIOOPOYHOTO
METO/1a UCCIIETOBAHHSI

Tema 37.
HenpepriBHbie
CIIy4aiiHble
BEJTMYMHBI
(pactipenenenusi)

ConeprkaHue JeKINN

[IpuMepsl HeNPepBIBHBIX CIy4YalHbIX BeJIMYUH. DyHKIUA INIOTHOCTH
pacnpeneneHus. PaBHOMEpHOE pacpeielIeHne U €T0 CBOMCTBA

[IpakTrueckue 3aHATUS

OcBauBaTh NOHSTHS: HENIPEPBIBHAS
cily4yaiiHas BeJIMYMHA, HEMPEPHIBHOE
pacnpenenenue, GyHKIHS TNIOTHOCTH
BeposTHOCTH. [IpUBOIUTE TPUMEPHI
HEIPEPBIBHBIX CIIYYalHBIX BEJIUYHH.
Haxonutb BEpOSTHOCTH COOBITHI TIO
JTaHHOM (PYHKIIMH IUIOTHOCTH, B TOM
YHUCJIe PABHOMEPHOTO pacmpeIeicHus

Tema 38.
HopmanbsHoe
pacrpezeiieHue

ConeprkaHue JEKIUU

3anaun, MpUBOIALINE K HOPMAJIbHOMY pacnpeaeneHuto. OyHKuus
IUIOTHOCTHU CBOMCTBAa HOpMAaIbHOTO pacmpenenenus. [Ipakruueckas pabota
C UCIIOJIb30BAaHUEM 3JIEKTPOHHBIX TaOIHUI]

[IpakTrueckue 3aHsATUS

OcBauBaTh NOHSTHS: HOPMAJILHOE
pactnpenenenue. Beiaensats o
ONMCAHMIO CIIy4allHbIE BEJIUYUHBI,
pacrpenenéHHble IO HOPMaIbHOMY
3akoHy. [IpuBoguTh IpuMeEpsI 3a1a4,
NPUBOAAIINX K HOPMaJIbHOMY
pacnpenenenuto. Haxonurs
YHUCJIOBBIE XapAKTEPUCTUKH
HOPMAJIBHOT'O pacIpeneeHus 1o
U3BECTHBIM Qopmyrnam. Pemath
3a/1a4d, CBA3aHHBIC C IPUMEHEHUEM
CBOWCTB HOPMAJILHOIO
pacIpeneieHnii, B TOM 4UCIIe ¢
HCITOJIb30BAaHUEM 3JIEKTPOHHBIX
Ta0JIHIT

Tema 39.
IToBTOpEHME,

ConeprkaHue JeKINN

HpGI[CTaBHeHI/IG JaHHBIX C IOMOIIBIO TaGHI/H_[ U Iyarpamm, OormucaTtcibHasAn

[ToBTOpATH N3YyUEHHOE U
BBICTPAWBATh CUCTEMY 3HAHUU




o0o01ieHue u CTaTUCTHKA, OTBITHI C PABHOBO3MOXHBIMH JIEMEHTAPHBIMU COOBITHSAMU,
CUCTeMAaTH3alMsl | BHIYMCIECHUE BEPOSTHOCTEN COOBITUI C MPUMEHEeHUuEM GpopMyI U
3HaHUU rpau4ecKux MeToI0B (KOOpAMHATHAS IIpsAMasi, IEPEBO, JHarpaMma
Diinepa), cmydaifHbIe BETUYUHBI H PACIIPEICIICHUSI, MATEMaTHIECKOE
0’KMJIaHHE CIIy4allHON BEIUYUH

[IpakTHueckue 3aHsATUS

Bcero 232




4 YCJIIOBUA PEAJIMBAIIMU YYEBHOI'O NPEJIMETA OYIL04
MATEMATHKA

4.1 TpeOoBaHus K MATEPUATBbHO-TEXHUYECKOMY 00eCIedeHH 0

Peanuzanus yue6Horo mpeamera OYIL.04 MaremaTtuka TpeOyeT Hanuuus
yuebHoro kabuHera.

VYyeOnass ayautopus [UIsl TPOBEACHHS 3aHATHUH JIEKIIMOHHOTO THIIA,
IPAKTHYECKOTO THITA, TPYIIIOBBIX M WHIMBUAYAIBHBIX KOHCYJIbTAIIUH, TEKYIIETO
KOHTPOJISI U TPOMEKYTOUHOM aTTeCTaIlH.

[Tomemienust Uit CaMOCTOATENBHOW PabOThl OOYYAIOMIMXCA OJKHBI OBITH
OCHAIIIEHbl KOMITBIOTEPHOW TEXHHKOW C BO3MOXHOCTBIO TMOJKIIOUEHHUS K
UH(POPMAITMOHHO-TEIEKOMMYHHUKAIITMOHHON CeTH © OOecledeHneM JOoCTymna B
DIIEKTPOHHYI0  MH(POPMAIMOHHO-00Pa30BaTENbHYI0  Cpelay  00pa3oBaTeIbHOM
OpTraHHU3aIUH.

O6opynoBaHue yueOHOTO KaOMHeTa:

Kommiekt yue6HoM Mmebenu:

— pabouee MecTo mpenoaaBaTess (CTOJM, CTy);

— pabouue MecTa 00yJaromuXcs (CTOJIbI, CTYIIhs)

TexHunyeckue cpeacTBa 00yueHUs:

— TIPOEKTOD;

— JKpaH;

— HOYTOYK

1. WINHOME1032-bit/64-bitAllLngPKLicOnlineDwnLdNR
2. CIIC KoncynbTaHT brogxeTHble OpraHu3alnu:

Bepcus [Ipo¢d CrnennanbHbIi BBITYCK

3. Adobe Acrobat Reader

4. Office Professional Plus2013 Single MVLA Each Academic;
5.7 zip

6. Google Chrome

7. Moodle

4.2. IlepeyeHb HOPMATHUBHBIX IPABOBBIX J0OKYMEHTOB, OCHOBHOW M
AOMOJIHUTENbHON Yy4YeOHOH JHUTEepaTypbl, He00X0AMMOH ISl OCBOCHMS
yueOHoro npeamera OYIL.04 MaremaTuka

HopmaTuBHO- npaBoBbIe T0KYMEHTbI

- @enepanbhblii 3akoH oT 29.12.2012 Ne 273-®3 "OO6 o6pa3oBaHuu B
Poccuiickoit ®enepanyn’;

- [Ipukas 06 yrBepxkaennn ®I'OC CIIO no cneunanbHocTH 54.02.01 Hduzaitn
(mo otpacnsam) ot 05.05.2022 Ne308

- Ilpukaz Muno6paayku Poccun ot 17.05.2012 Ne 413 "OO6 yTBepKIeHUH
benepalibHOrO ToCyAapCTBEHHOT0 00pa30BaTEIbHOTO CTaHAApTa CPEAHEro OOIIETro
obpazoBanus";

- Ilpukaz MunmnpocBemenuss Poccuum ot 18.05.2023 Ne 371 "O6
yTBepxkAeHUH (efepaibHOl 00pa30BaTeIbHONW MPOrpaMMBbl  CPEIHEro OOIIEero
obpazoBanus";

- Ilpukaz MunnpocBemenuss Poccunm ot 24.08.2022 Ne 762 "O6


https://login.consultant.ru/link/?req=doc&base=RZB&n=451871&dst=768
https://login.consultant.ru/link/?req=doc&base=RZB&n=426546&dst=4
https://login.consultant.ru/link/?req=doc&base=RZB&n=436600&dst=100022

yrBepxkaeHun Ilopsznka opraHuM3alii W OCYLIECTBJIEHHUS 00pa3oBaTEIbHOM
JESTEIbHOCTH 10 00pa30oBaTeNIbHBIM MpOrpaMMmaM CpeJHEero mpogeCcCHOHaIBLHOTO
obpazoBanus";

- IIucemo Munnpocsemenust Poccun ot 01.03.2023 Ne 05-592 "O
HaIpaBJICHUU pekoMeHjanuil" (Bmecte ¢ "PekomMeHJanusaMu 1O pean3aluu
cpenHero obmero oOpa3oBaHHs B Ipeleiax OCBOEHHS 00pa3oBaTeIbHOU
porpaMMbl cpeiHero npodeccuoHaaIbHOro 00pa3zoBanus");

- Ilpukaz Munnpocsemenus Poccuum ot 01.02.2024 Ne62 "O BHeceHUH
W3MEHEHUA B HEKOTOpbIE MpuKa3bl MUHHMCTEpCTBA MPOCBELICHU Poccurickoun
denepanuu, kacaronpecs ¢GeaepanbHbIX 00pa30BaTENbHBIX MPOrpPaMM OCHOBHOTO
o011ero oOpa3oBaHus U CpeHero ol1Iero oopazoBaHus'";

- IIpuka3z Munnpocsemienuss Poccun ot 21.02.2024 Nel19 "O BHeceHuwn
n3MeHeHuil B npuioxkenus N 1 u N 2 k npukasy MuHHCTEpCTBa NpPOCBEIEHUS
Poccuiickoit ®enepauun ot 21 centsOps 2022 r. N 858 "OO yrBep)aeHUH
denepanbHOro mepevyHs Y4YeOHUKOB, [OMYIICHHBIX K HCIOJIb30BAHUIO TPHU
pealiv3allid HMMEIOIIMX TOCYJAapCTBEHHYIO aKKpEeIUTAIUMI0 00pa3oBaTEIbHbBIX
OporpaMM HauyajgbHOro OOIIEro, OCHOBHOTO OOINEro, CpeJHero ooOIero
oOpa3oBaHUs OpraHu3alHsIMH, OCYLIECTBIISIOIUMHA 00pa3oBaTeNIbHYIO
JEATEIbHOCTh U YCTAHOBJICHHSI MPEJEIBHOTO CPOKA UCIOJIb30BAHUS UCKIIFOUEHHBIX
y4eOHUKOB";

OcHoBHas IuTEpaTypa:
1. bammakoB M.M. MaremaTtuka: yueOHHUK JiJisi CTYJICHTOB YUPEXKJIECHUNU CPEIHETO
npodeccuonansHoro ooOpazoBanus. l-e¢ wusmanume; OO0 «U3maTenbCkuii EHTP
«AKageMus»»

JlonoJIHUTEIbHbIE HCTOYHUKH:
1. [amuarep, BukTopAnekceeBud. | eoMeTpus:IIIaHUMETPHYECCKUE 3aJadud
HanocTpoenue : YueOnoe mocoome [[ns CIIO / Hdamunarep B. A. - 2-e usnm. -
MockBa :M3matenbctBo HOpaiit, 2019. - 155. - (IIpodeccuonanpHoe
obpazoBanmue). - ISBN978-5-534-04836-0: 429.00.
URL:https://www.biblio-online.ru/bcode/438906

4.3 [lepeyeHb NPOrpaMMHOro odecnevyeHus, NpodeccuoHAJbHBIX 0a3
JTAHHBIX, HH(OPMATMOHHBIX CIPaBOYHBIX cUCTEM pecypcoB
HHPOPMAIIMOHHO-TEJIEKOMMYHUKANMOHHOM ceTH « MHTEepHET», HEOOXOAMMBIX
st ocBoeHusi yuyeOHoro nmpeamera OYIIL.04 Maremaruka
http://catalog2.vgasu.vrn.ru/MarcWeb2- 37eKTpOHHBIN KaTajor OMOJIMOTEKH
BI'TY
http://www.iprbookshop.ru/.- anexkrponHo—Oubauoreuynas cucrema [IPRbooks

https://ege.sdamgia.ru/ - o0pa3oBaTeIbHBIA TMOPTaJ JJIS MOJATOTOBKU K
JK3aMeHaM
https://adv.informika.ru/— Enmunras xommekmuu [ludpoBsix o0pa3zoBaTEIbHBIX
pecypcoB

https://rus-math.slovaronline.com/- MmaremMaTrnyeckasi SHIIMKIIOIE U
http://www.ug.ru/—«YdurenabCcKas ra3era



http://www.biblio-online.ru/bcode/438906
http://www.iprbookshop.ru/.- %d1%8d%d0%bb%d0%b5%d0%ba%d1%82%d1%80%d0%be%d0%bd%d0%bd%d0%be
http://www.ug.ru/

http://www.school.edu.ru/— Poccuiickuii 06pa3oBaTenbHbIi TOPTaT
http://pedsovet.org/— Beepoccuiickuii aBryCTOBCKUI TIEACOBET
http://1september.ru/razera— «llepBoe ceHTIOPs»

4.4. Ocob0ennocTu peaquzanuu y4deOHoro mpeamera O YIL.04
MartemaTuka st 00y4YalOIMXCsl M3 4YHCIa HWHBAJMIAOB W JHI C
OrpaHNYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

Ilpu obyuenuu Juy ¢ O02PAHUYEHHBIMU BOZMOICHOCMAMU 300pPOBbS,
npeoycmampueaemcs UHOUBUOYANbHbILL 2papux 0OyUeHus.

Hnsanuovl u nuya ¢ oepanuyeHHbiMU 603MONCHOCMAMU 300P08bs 0becneyetbl
NeYamHubiMU U INEKMPOHHLIMU 00PA308AMENbHBIMU  pecypcamu 8 (hopmax,
a0anmupoBanHHbIX K 02PAHUYEHUAM UX 300POBbSL.

Jna ocywecmenenus npoyeoyp mekyuwe2o KOHMPOJsL YCnegaemocmu U
NPOMEIICYMOYHOU ammecmayuu 00y4arowmuxcs, co30armcsi @GoHovl OYeHOUHbIX
cpeocms,  adanmupo8anHvle Ol UHBANUOO08 U JUY C  OSPAHUYEHHbIMU
B03MONCHOCMAMU  300POBbSL U NO3GOJANOWUE OYEHUMb OOCMUdMCEHUE UMU
3aNIAHUPOBAHHBIX 8 OCHOBHOU 00pPA308AMENLHOU NPOSPAMME  Pe3Ylbmamos
00yuenuss u ypoeewv CEHOPMUPOBAHHOCIU BCeX KOMNEeMeHYuUll, 3ds16/1eHHbIX 8
0bpazosamenvHol npocpamme.


http://www.school.edu.ru/
http://pedsovet.org/
http://1september.ru/%d0%b3%d0%b0%d0%b7%d0%b5%d1%82%d0%b0

5. KOHTPOJIb U OILIEHKA JOCTHUXEHWH PE3YJbTATOB
OCBOEHUSA YYEBHOI'O HPEIMETA OVYI1.04 MATEMATHUKA

JlocTuxeHrne JTUYHOCTHBIX PE3yJIbTAaTOB OLICHUBAETCS HAa KAYECTBEHHOM YpPOBHE
(6e3 ormeTkn). CHopMUPOBAaHHOCTH MPEIMETHBIX, METANPEAMETHBIX, TUYHOCTHBIX
YyMEHUW U 3HAaHMA OlEHUBaeTcs B Oajulax IMpernojiaBaTesieM B Ipollecce
BBINIOJIHEHUSI OCHOBHBIX  BHUJOB Y4Ye€OHOM  JI€SATEIbHOCTH  OOydarouiuxcs,
TECTUPOBAHUS, BBIMOJHEHUS] OOYYAIOIIMMUCS CaMOCTOSITENbHOW paboThl, IO
pe3yibTaTaM TeKYIIEero KOHTPOJIS U MPOMEXYTOYHOM aTTeCTallUu.

O1ieHKa pe3yJbTaToOB

Pe3ynbratel 00ydeHus (hopMBI 1 MeTOIBY)

JIMYHOCTHBIEPE3VYJIbTATbBI -BBIIIOJIHEHUE ITPAKTUYECKUX
1)  TpakIaHCKOTO  BOCHMTAHHA:  C(OPMHPOBAHHOCTH | 33JaHHUH Ha 3aHATHSIX;
-YCTHBII OTIpOC;
-CaMOCTOSITEIbHBIE pa0OTHI;
-KOHTPOJIbHBIE PaOOTHI;
-9K3aMeH

rpakJaHCKOH MO3MIMK OOy4yaromerocss Kak aKTHMBHOTO M
OTBETCTBEHHOT'O YJIeHA POCCHICKOTO o01ecTBa,
IIPEICTaBICHHE 0 MaTEMaTHYECKUX OCHOBAax
(YHKIMOHUPOBAHUSL  pPa3MYHBIX  CTPYKTYp, SIBICHUIA,
IpoIenyp TpakJaHCKOro oOmiectBa (BBIOOPHI, OMPOCHI H
Ipyroe), yMEHHE B3aUMOJAEWCTBOBAaTh C COLMAIBHBIMU
WHCTUTYTaMH B COOTBETCTBUM C UX QYHKIUAMUH H
Ha3HAYCHHEM,;

2) MATPUOTUYECKOTO BOCIHTAHUS: CHOPMUPOBAHHOCTH
POCCHUICKOM TpaXXAAaHCKOW HIAECHTUYHOCTH, YBAXKECHUSA K
IPOLIJIOMY M HACTOSIIEMY POCCHUHCKOW MaTeMaTHKH,
LIEHHOCTHOE OTHOIIEHUE K JOCTHKEHHSIM POCCHMCKHX
MAaTeMaTUKOB M POCCUMCKOW MAaTeMaTHYECKOW IIKOJIbI,
UCIOJIb30BaHUE DJTHX JOCTW)KEHHH B JApPYyrMX Haykax,
TEXHOJIOTUSX, Chepax IKOHOMUKHY;

3) IyXOBHO-HPAaBCTBEHHOI'O  BOCIMTaHHUS:  OCO3HaHHE
JTyXOBHBIX LIEHHOCTEMN POCCHIICKOTO HapoJa,
c(OPMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO
MIOBE/ICHUS, CBS3aHHOTO C IPaKTUYECKHUM IPUMEHEHHEM
JOCTWKCHUM HAyKU U JEATEIbHOCTBIO YYEHOI0, OCO3ZHAHUE
JIMYHOTO BKJIa/1a B IOCTPOEHNE YCTOMYMBOIO OyIyIIEro;

4) 3CTETUYECKOr0 BOCHUTAHUSA: 3CTETUUECKOE OTHOLIEHNE K
MUDY, BKJIIOYast ICTETHKY MaTEeMaTHIECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj1ad, pelIeHN,
paccyX/JeHUH, BOCIHPUUMYHMBOCTh K MaTeMaTH4YECKUM
aCIeKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) ¢u3mueckoro BocmHuTaHUsS: cPOPMUPOBAHHOCTH YMEHUS
IPUMEHATh ~ MaTeMaTHMYeCKUEe 3HaHHWd B  HMHTepecax
310pOBOTO U Oe30macHOro o0pasa >KU3HU, OTBETCTBEHHOE
OTHOILLIEHHE K CBOEMY 3/I0pOBBIO (310pOBOE NHUTAHHE,
cOaTaHCUPOBAHHBIN PEXUM 3aHATUN U OT/bIXA, peryJsipHas




¢bu3nveckas akTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHHE
npu 3aHATHUAX CTIIOPTUBHO-03/I0POBUTEIILHON
JeSITeNIbHOCTBIO;

6) TpyIOBOTO BOCIIMTAHHUSA: TOTOBHOCTh K TPYAY, OCO3HAHHE
IIEHHOCTH TPYAOIIO0Hs, WHTEPEC K pa3IMYHBIM cdepam
npodeccuoHalbHON  JeATENbHOCTH, CBA3aHHBIM  C
MaTeMaTHUKOM M yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOP
Oynymieii mpodeccun u  peaTn3oBBIBATH COOCTBEHHBIC
KM3HEHHbIC IUJIaHbl, TOTOBHOCTh U CHOCOOHOCTH K
MaTeMaTHYeCKOMY OOpa30BaHUIO M caMOOOpa30BaHUIO Ha
MPOTSHKEHUH BCEH KU3HU, TOTOBHOCTb K aKTHUBHOMY
YYaCTHIO B PEIIEHUH MPAKTHUECKHUX 3a/1ad MaTeMaTUYECKOM
HaIpPaBJIEHHOCTH;

7) DKOJOTHYECKOTO BOCHHUTaHUSA: C(HOPMHUPOBAHHOCTH
HKOJIOTUYECKOM KYJIBTYPBHI, MOHNMAaHHE BIUSTHUS
COLIMAJIbHO-9)KOHOMHUYECKUX TPOLECCOB HA  COCTOSIHHE
MPUPOJHON M COIMATIBHOM Ccpelibl, 0CO3HAHHE TTI00AIBHOTO
XapakTepa JKOJOTHYECKUX TMpolseM, OpHEeHTAlus Ha
NpUMEHEHHE MaTeMAaTUYEeCKUX 3HAHWM JUIS peIleHus 3a1a4
B 00JacTu OKpYXarouiei cpenpl, MIaHUPOBAHUE MOCTYIIKOB
U OLEHKHA MX BO3MOKHBIX IMOCJEICTBUN ISl OKpYKaromiei
CpeIbl;

8) IEHHOCTH HAy4YyHOTO TMO3HAHUA: CGHOPMHUPOBAHHOCTH
MHUPOBO33pEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHS HAyKH W OOIIECTBEHHOW NPAKTUKH,
NOHMMAaHHE  MaTeMaTHYeCcKOM  Hayku  Kak  cdepsl
YEJIOBEYECKON JIEATENBHOCTU, IJTallOB €€ pa3BUTUA U
3HAYUMOCTU JUIsl Pa3BUTHsI LMBWIM3ALMM, OBJIAJICHUE
S3BIKOM MaTeMaTUKH MaTeMaTHYeCKOM KyJIbTYypoll Kak
CPEICTBOM TMO3HAHUS MHpA, TOTOBHOCTH OCYIIECTBIISATH
MPOEKTHYI0O U HCCIEAOBAaTEIbCKYIO  JESTeNbHOCTD
WH/IMBU/YaIbHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIbTATDBI

OgnaneHue YHUBEPCATbHBIMU MMO3HaBaTEIbHBIMHU
JNEUCTBUSIMU:

ba3oBble Jornyeckne AeHCTBUSA:

BoiBisSITE M XapakTepu3oBaTh CYIIECTBEHHBIE MNPU3HAKHU
MaTEeMaTHYECKUX OOBEKTOB, TMOHATUH, OTHOIICHUA MEXIY
MOHATUAMH, (DOPMYTUPOBATH  OMpEIEICHUS  TOHSITHH,
YCTaHABJIMBATh CYIIECTBEHHBIN MNMPU3HAK KJacCU(UKAIINH,
OCHOBaHHUS [JI1 OOOOIICHUST © CpPaBHEHUSA, KPHUTCPUU
MMPOBOIMMOTO aHAJIM3a; BOCIPHHUMATh, (hOPMYIUPOBATh U
MpeoOpa3oBhIBATh  CYXKICHHS: YTBEPIUTCIBHBIE H
OTpHUIIATENbHbIE, €IMHUYHBIE, YACTHBIE M OOIIHE, YCIOBHBIC,

-BBITIOJIHEHUE  MPAKTHYECKUX
3aJaHUi Ha 3aHATUAX,

-YCTHBIN OTpOC;
-CaMOCTOSTENIbHbIE PadOTHI;
-KOHTPOJIbHBIE PA0OTHI;
-9K3aMeH




BBISIBJISITH MAaTEeMATHUECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H
U TpoTHBOpeuus B (akrax, JaHHBIX, HAOMIOACHUAX H
YTBEPXKACHUSAX, TMpeasiaraTb KPUTEPUU [UIsl BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

JieNlaTh  BBIBOJBI C HCIIOJNB30BAaHHMEM 3aKOHOB JIOTHKH,
JIeTyKTUBHBIX u WHIYKTUBHBIX YMO3aKITIOYEeHUH,
YMO3aKJIFOUEHUH 110 aHAJIOTHH;

MIPOBO/IUTH CaMOCTOSITEITLHO JT0Ka3aTeNbCTBA
MaTeMaTHYeCKUX  yTBEpXKIEHUH  (mpsMble U OT
MPOTUBHOTO), BBHICTpPAUBATh ApPTyMEHTAIUIO, TPUBOINTH
MpUMEpPbl U KOHTPIPUMEPHI, 0OOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS W BBIBOJIBI; BEIOMPATH CIIOCOO perieHusi yaeOHOH
3ajaui  (CpaBHHUBAaTh HECKOJIBKO BapHaHTOB pELICHMUS,
BBIOMPATh HanoOoJee MOIX O AALIHHA C y4ETOM
CaMOCTOSITENTLHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBarejabLCcKue AelicTBUA:

Ucnonb3oBars BOIIPOCHI KakK HCCIIEI0BATEIIbCKUI
MHCTPYMEHT  TO3HaHHs,  (QOpPMYyIUpOBaTH  BOIPOCHI,
(buKcupyromue MpoTHBOPEUYUE, MPOOIEMY, yCTaHABIMBATH
HCKOMOE u JaHHOE, dbopMupoBaTh TUIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIUIO, MHEHHE;

MIPOBOANTD CaMOCTOSITENIEHO CIUTaHUPOBAHHBIN
AKCIIEPUMEHT, UCCIIeIOBaHKE o YCTaHOBJICHHUIO
OCOOCHHOCTEH  MaTeMaTU4YeCKOro OOBEKTa,  SBJICHMA,
MpolLecca, BBISBICHUIO 3aBUCUMOCTEH MEXIy OO0bEeKTamH,
SIBIIGHUSIMU, TIPOLIECCAMH;

CaMoCTOSITeNIbHO  (opMynHpoBaTh  O0OOIICHUS U
BBIBOJIBI [0 pe3ysbTaraM TMPOBEACHHOTO HAOIIOeHUS,
WCCIICJIOBAHMS, OILIEHUBATh JIOCTOBEPHOCTH IOJYYCHHBIX
PE3yNIbTAaTOB, BHIBOJOB U 0000IIEHU;

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMpoOIlecca, a TaKKe
BBIIBUTATh TMPEANOJIOKEHUSI O €ro pa3BUTUU B HOBBIX
YCIIOBUSIX.

PabGora ¢ undopmanmeii:

BrisBnsaTs nedunuts nHGOpMAIHK, TaHHBIX, HEOOXOIUMBIX
JUISL OTBETA Ha BOTIPOC | TSI PEIICHUS 3a/1a4H;

Bri6upats nHGOpMAIHIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB,
aHAJIM3UPOBATh, CHCTEMaTU3UPOBATh U UHTEPIIPETUPOBATH
MH(OPMAIINIO Pa3INYHbIX BUIOB U (HOPM IMpeICTaBICHHUS;
CTPYKTYypUpOBaTh HH(OpMAIHIO, TMPEACTaBIATH €€ B
paznmuuHbIX (hopMax, WILTFOCTPUPOBATH TpadUUIECKH;
OLIEHUBATh HAAEKHOCTh HH(DOPMALIMH IO CAMOCTOSATEIHHO
c(OpPMYIHUPOBAHHBIM  KPUTEPUSAM, CHOPMYIUPOBAHHBIM
CaMOCTOSITENTLHO.




Ognanenue YHHUBEPCAITLHBIMU KOMMYHUKATHBHBIMHU
Y4eOHBIMH JICHCTBUSMU:

BOCIIPUHMMATh W (QopMymupoBaTh  CYyKACHHS B
COOTBETCTBUH C YCIOBUSMH U LETSIMHA OOIICHUS, SICHO,
TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX

U MIMCbMEHHBIX TEKCTaX, JaBaTh IOSICHEHUS IO X0y
pemieHuss  3aJa4d,  KOMMEHTHPOBaTh  TOJYYECHHBIN
pe3yibTar;

B X0/1€ 00CYX/I€HU 3a/1aBaTh BOIPOCHI 110 CYIIECTBY
00CYy)XKJJaeMOii  TeMbI, MPOOJEMBbI, pelIaeMoN  3aJaud,
BBICKA3bIBATh HJICH, HALICIICHHbIC Ha IMOWCK PEIICHUS,
COTNIOCTABIISITH CBOM CYXJICHHS C CYXICHUSIMH JIPYTUX
YYaCTHHKOB JHAJIOra, 00HApYKUBaTh Pa3INune U CXOJICTBO
NO3ULIMKH, B  KOppeKTHOHM  ¢opme  (opMyIHpoBaTh
pa3HoIJIacHsi, CBOM BO3PAKEHHUS,;

MPECTaBIIATh pe3yIbTaThI peleHHs 3aauu,
DKCIIEPUMEHTA, UCCIICIOBAHMUS, IIPOCKTA, CAMOCTOSITEIIHHO
BEIOMpaTh (opMaT BBICTYIUIEHUS C y4€TOM  3aaad
MPE3CHTAIH U 0COOEHHOCTEH ayJUTOPHUH.

OBnazieHre YHUBEPCATbHBIMH PETYISTUBHBIMH Y4E€OHBIMU
JNEUCTBUAMM:
Camoopranmu3anus:
COCTaBJIATH IJIaH, AITOPUTM PELICHUs 3aJauu, BIOUpATh
CHOCcOo0 pemieHusl ¢ Y4€TOM HMEIOIIUXCS PECypcoB H
COOCTBEHHBIX  BO3MOXHOCTEH,  apryMeHTHpOBaTb U
KOPPEKTUPOBATh BAPUAHTHI PELICHUI € Y4ETO MHOBOU
nHpopMaIuu.
CaMOKOHTPOJIb, SMOLMOHATbHbI MHTE/JIEKT:
BJIAJIeTh HaBBIKAMU I[IO3HABATENbHOM pedrexcun Kak
OCO3HaHMS COBEPUIAEMBbIX JEMCTBUH U MBICIUTENBHBIX
IpOLIECCOB, MX  pPE3yJbTaToOB, BJIAJETh  CIIOCOOAMHU
CaMOIPOBEPKH, CAMOKOHTPOJISI IpoIiecca U pe3ysbraTa
peleHys] MaTeMaTH4YeCKOH 3a/1a4H;
[PEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU
pELICHUH 33a]]aul, BHOCUTh KOPPEKTHUBBI B JIEATEILHOCTh HA
OCHOBE HOBBIX OOCTOATENBCTB, JAHHBIX, HaWJECHHBIX
OLINOOK, BBISIBIICHHBIX TPYAHOCTEH; OLICHUBATh
COOTBETCTBHUE pPe3yJIbTaTa IeJU U YCIOBUAM, OOBACHATH
MPUYHHBI TOCTH)KEHUS WU HE JOCTHXKEHHS PEe3y/IbTaTOB
NesITeIbHOCTH, HAXOAWTh  OMMOKY, JaBaTh  OLEHKY
[TpuobpeTéHHOMY OMBITY.
CoBMecTHast 1eATEJBHOCTD:
MIOHUMAaTh U MCIIOJIb30BaTh IPEUMYILECTBA KOMAHIHOW U
WH/IMBUIYaJIbHOW pabOThI IPH pelICHUH y4eOHBIX 3aa4,




INpUHUMATh LCJIb COBMECTHOH ACATCIIbBHOCTH, TNIAHUPOBATH
OpraHM3aII0 COBMECTHOW padOThI, paclpelessiTh BUIBI
paboT, oroBapuBaThCS, OOCYXAATh MPOIECC M PE3YIbTAT
paboThl, 0000maTh  MHEHUS  HECKOJIbKHX  JIFOJCH;
Y4acCTBOBATh B T'PYIIOBBIX (opMax paboThl (0O0CYXACHUS,
00OMEH MHEHHUH, «MO3TOBBIC IITYPMBD) H MHBIE), BHITIOTHSITH
CBOIO 4acThb pabOThl U KOOPAMHUPOBATH CBOM JICHCTBHS C
APYIrUMH YICHAMHU KOMAHIbI, OLICHUBATH KA4YC€CTBO CBOCTO
BKJIaga B o0 MPOIYKT o KPUTEPUIM,
c(hOpMYyITUPOBAHHBIM YIACTHUKAMU B3aUMOJICHCTBUSI.

I[NPEAMETHBIE PE3VJIBTATHI

UYmncia v BbIYUCICHUSA:

OIIEpUpPOBaTh HOHSTUSMMU: palyoHaIbHOE u
NEHCTBUTENPHOE YHCIIO, HaTypalbHOE, LEJ0e YHCIIO,
OOBIKHOBEHHasi M JECATHYHAs  JApoOb,  MPOIICHTHI,
UCIIOJIb30BaTh NPU3HAKK  JEJIMMOCTH  IIE€JIBIX  YHCEll,
pa3oKEeHUE YMCia Ha IPOCThIE MHOKUTENH ISl pellIeHuUs
3azady;

BBITIONHSATH apU(PMETUISCKUE ONIEPAINH C PAIIMOHATLHBIMU
Y JEUCTBUTENbHBIMU YHUCIIAMU;

BBITIOJIHATh ~ NMPUONMKEHHBIE  BBIYMCICHUS, HCIOIB3YS
MpaBujia OKPYIJICHUsS, Jenarb NPUKUIKY U OLEHKY
pe3yibTaTa BEIYUCICHUN;

ONEepUpPOBaTh  TMOHATUSAMHU: CTENEHb C  LEIbIM U
paloHaIbHBIM MTOKa3aTeNeM, CTaHIapTHas (popma 3amnucu
JEUCTBUTEIILHOIO YUCJIA, KOPEHb HATYpPaJIbHOM CTEIICHH,
HCII0JIb30BATh HOJIXOSIIYIO bopmy 3anMcu
NEHUCTBUTENBHBIX YHCEN JIJIS pEeIIeHHs] TPAKTUYECKUX 3a/1a4
Y TIPEACTABJICHUS JaHHBIX;

OIIEpUpPOBATh MOHATUSMU: CHUHYC, KOCHHYC M TaHI€HC
MIPOU3BOJILHOTO YTJIa, UCTIONIb30BaTh 3alKHCh POU3BOJILHOTO
yriia yepe3 oOpaTHbIe TPUTOHOMETPUUYECKHE (PYHKITHH;
OTIEpUPOBATH OHATUSMU: JorapudM Yucia, 1ecITUIHbIC U
HaTypaJbHbIE JIOTapU(PMBI.

YpaBHeHMsI M HEPABEHCTBA:

OIEpUpOBaTh  TMOHATUSAMHU:  TOXKAECTBO,  YpaBHEHHE,
HEPABEHCTBO, LIE€JIOE, paAlUOHAIBHOE, WPPaALUOHAIBHOE
yYpaBHEHUE, HEPaBEHCTBO, TPUTOHOMETPUYECKOE
YpaBHEHUE;

BBITIOJIHATh npeodpa3oBaHus TPUTOHOMETPUUECKHUX

BBIPAXEHUI U peliaTh TPUTOHOMETPUUECKUE YPABHEHHS;
BBITIOJHATE MPeoOpa3oBaHMsl LENbIX, PalUOHAIBHBIX H
MPPaLMOHATIBHBIX BBIPAXKEHUN U PELIaTh OCHOBHBIE THUIIbI
LIENBIX ,pallMOHATIBHBIX U UPPALMOHAIIBHBIX YPaBHEHUN U
HEPABEHCTB;

IIPUMEHTh YpaBHEHUS M HEPAaBEHCTBA Uil pEIICHUS
MaTeMaTHYeCKUX 3aJ1ad U 3aj]ad U3 pa3IMuHbIX o0nacTei

-BBIMIOJIHEHUE  MPAKTHYECKUX
3aJaHUI Ha 3aHATUAX

-YCTHBI OIIpOC;
-CaMOCTOSITEIIbHBIE pa0OTHI;
-KOHTPOJIbHBIE PA0OTHI;
-9K3aMeH




HAyKU U PEAIbHOU KU3HH;

MOJIETIMPOBATh pealibHble CHUTYallud Ha f3bIKE anreOphl,
COCTABIISITh  BBIPAXKEHUSA, YPAaBHEHHUS, HEPAaBEHCTBA IIO
YCIIOBUIO 3aJiaud, HCCIENOBaTh IOCTPOEHHBIE MOJEIU C
MCIIOJIb30BAHUEM alllapaTa ajareopsl;

MPUMEHSTh CBOMCTBA CTENEHU JJs MpeoOpa3oBaHUS
BBIPQKEHUH, ONEpPUpPOBATh TMOHATHAMU: TIOKa3aTeIbHOE
ypaBHEHHE M HEPAaBEHCTBO, pellaThb OCHOBHBIE THUIIbI
MOKa3aTeIbHBIX YPAaBHEHHI U HEPABEHCTB;

BBITIOJIHATE NPeoOpa3oBaHMsl BBIPAKEHUH, COJEpIKalIuX
Jorapudmsl,

OTIEpUPOBAThH MOHATUSAMU: JIOTApUPMUUECKOE YpaBHEHHUE U
HEPaBEHCTBO, PElIaTb OCHOBHBIE THUIIBI JIOTAPU(PMUUIECKUX
YpaBHEHU U HEPABEHCTB;

HAXOJUTh pEIIEHUs MPOCTEUIINX TPUTOHOMETPHUUECKUX
HEPaBEHCTB;

OIEpPUPOBATH MOHATUSAMH: CUCTEMA TMHEHHBIX YpaBHEHUN U
e€ pelleHue, UCIoIb30BaTh CUCTEMY JTMHEHHBIX YpaBHEHUI
JUISL pELIeHUs PAaKTUYECKUX 3a/1a4;

HAaXOJUTh PELICHUS] MPOCTEHIIINX CUCTEM M COBOKYIHOCTEU
palnMoHaNbHBIX YPaBHEHHUH U HEPABEHCTB;

MOJIETIMPOBATh pealibHble CUTYallud Ha SI3bIKE anreOphl,
COCTABIISAITh  BBIPAKEHHS, YpaBHEHHs, HEPaBEHCTBA U
CUCTEMBI TI0 YCIIOBHUIO 3aJlauM, MCCIEN0BATh MOCTPOEHHBIE
MOJIEJIN C UCTIOIB30BaHMUEM alllapara anreopsl.

DOyHKUUM U rpaduKu:

OnepupoBaTh NOHATUSAME: (PYHKIIHS, CIOCOOBI 3aJaHUS
¢GbyHKIMH, 00J1aCTh OMPEIETICHUs U MHOKECTBO 3HAUCHU I
dbyakunm, rpaduk GyHKIIMN, B3AUMHO 00paTHBIC () YHKIINH;
ONEpPUPOBATh IMOHATHSAMU: UYETHOCTh U  HEYETHOCTH
byHKIUY, HYTH QYHKUINH, TPOMEXYTKH 3HAKOMIOCTOSHCTBA,
nepuonuveckas (yHKIHS, TPOMEKYTKHM MOHOTOHHOCTH
GbyHKIHMH, TOYKH dKCTpeMyMa G YHKIIMH, HanOOoJIbIlee U
HaUMEHbIIee 3HadeHUs (QYHKIUM Ha  MPOMEKYTKE,
MCIIOJIb30BaTh UX IS UcciaenoBaHusl GyHKIUY, 3aJaHHON
rpaduKom;

UCIOJIb30BaTh rpaduky GyHKIMI A pelIeHusl ypaBHEHUH;
CTPOUTH W 4YMTaTh rpaduku JTUHEHHOH  (QyHKIUH,
KBaJIpaTUYHON (PYHKIMH, CTENEHHONM (QYHKIMH C ILEJIbIM
nokaszaTesieMm;

ONEepUPOBaTh  MOHATHAMH: TpaduKd  [OKA3aTEIbHOM,
JorapuMUUECKO U  TPUTOHOMETPUYECKUX  (PYHKIHA,
n300paxkaTb UX HA  KOOPJAWMHATHOW  IJIOCKOCTH H
MCIIOJIB30BATH JJIS PEIICHUS] YpaBHEHUI U HEPAaBEHCTB;
n3o0pakaTh Ha KOOPAMHATHOW TUIOCKOCTH Tpaduku
JMHEWHBIX YpaBHEHHUH U MCIIOJIb30BaTh UX JUIS PELLICHUS
CHUCTEMBbI JINHEHNHBIX YPaBHEHUI;

UCTONB30BaTh Trpaduku  (QYHKOUA A7  HCCleT0BaHUS
MIPOLIECCOB U 3aBUCUMOCTEH MPH PElIeHUU 3a/1ad U3 APYrux
Y4eOHBIX TMPEIMETOB M PpEAIbHOM JKU3HHU, BBIPAXKAThH
(dbopMyliaMy 3aBUCUMOCTH MEXKIy BETMUUHAMU;

Hayana MmaTeMaTH4eCKOro aHaIM3a:




ONepUpOBaAThH MOHATUSIMH: MOCJIEI0BATENBHOCTb,
apudpmernyeckass M TeOMETpPUYECKass  MPOTPECCHUU;
OTIEpUPOBATh  TOHATHUSAMU:  OECKOHEYHO  yOBIBaromas
reoMeTpHuecKasi  IMpOrpeccus, cymMmMa  OECKOHEYHO
yOBIBaIOIIEH T€OMETPUIECKON TPOTPECCHH;

3aJaBaTh IOCJIEJOBATENILHOCTH Pa3IMYHBIMU CHoco0amu;
HCII0JIb30BATh CBOMICTBA [IOCJIEI0BATEIbHOCTEN u
MPOTPECCUM JIsl PEIICHHs] peajbHbIX 3aJad MPUKIATHOTO
XapakTepa;

ONEpUPOBATh  TOHATHSIMH:  HENpepbiBHAS  (DYHKIHUA,
npou3BoHas (DYHKIMHU, UCHOIB30BaTh F€OMETPUUECKUNA U
¢u3nvyeckuif CMbICT TPOM3BOMHOW JUISI pELICHUs 3alad;
HaXOJUTh  MPOU3BOJHBIE  DJIEMEHTapHbIX  (QYHKIUH,
BBIYHUCIISITH IPOU3BOIHBIE CYMMBI, TPOU3BE/ICHUS, YACTHOTO
byHKIHIH;

MCIIOJIb30BaTh MPOU3BOJHYIO IS MCCIEIOBAaHUS (PYHKIIMH
Ha MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMEHSTh PE3YIbTaThl
HCCIIEIOBAHMS K TIOCTPOCHUIO Tpa(UKOB;

U CIIOJIb30BaTh MIPOU3BOJHYIO JUTS HaXO0JICHUS
HaWJy4dlllero pelIeHus] B TMPUKIATHBIX, B TOM YHCIIE
COLIMAJIBHO-IKOHOMUYECKHUX, 3a/a4ax;

OMEepUPOBATh TMOHATHSIMH: TIepBOOOpa3Hass W WHTErpall,
MMOHUMATh TEOMETPUYECKUA W  (PU3WUECKHH  CMBICI
UHTETpana;

HaxOJUTh TEpPBOOOpa3HBIC  DJIEMEHTAPHBIX  (YHKIIUMH,
BBIUUCIIATH HHTErpal 1o ¢popmyse Hetorona—JIeiiOnua;
penars NpUKIaJHbIE 33/1a4, B TOM YHCJIE COLUAIBHO-
HKOHOMHYECKOTO U (PU3UUECKOT0 XapaKTepa, CPeICTBAMH
MaTeMaTHYeCKOro aHaJIn3a.

MHo:xecTBAa M JIOTHKA:

ONEepUpOBaTh MOHATHSAMHU: MHOXKECTBO, ONEpalMy HaJ
MHOECTBAMU; UCTIOJIB30BATh TEOPETUKO-MHOKECTBEHHBII
anmapar JJIs1 OIIMCaHUs PEAIbHBIX IPOLIECCOB U SIBJIICHUM,
MIPY PEIICHUH 33]1a4 U3 IPYTHX yU4eOHBIX MPEIMETOB;
ONEepUpOBaTh  MOHATHUSAMH:  ONPEIEICHUE,  Teopema,
CIIEJICTBUE, 1OKA3aTENbCTBO.

Crepeomerpus:

OnepupoBarh MOHATHUSAMH: TOYKA, NpsiMas, IUIOCKOCTb;
MPUMEHATh AKCHOMBI CTEPEOMETPUH M CJIEACTBUS U3 HUX
IIPU PEIICHUHA F€OMETPUUYECKHX 3a/1a4;

OMepUpOBaTh MOHSATUSAMM: napajuieIbHOCTh u
MEPIEHIUKYISIPHOCTD MIPSAMBIX U IJIOCKOCTEH;
KJIACCU(PUIIUPOBATH B3AUMHOE PACTIONIOKEHUE TPSIMBIX U
IIJIOCKOCTEMN B IPOCTPAHCTBE;

ONEpUpPOBATHh TMOHSATUSMU: JIBYTPAHHBIA yroyi, TpaHU
JBYTPAHHOTO YTJIa, peOpo NBYIPaHHOTO yria, JTMHEHHBIHA
yroa JABYTPaHHOIO YIJIa, TpajycHass Mepa JBYI'PAHHOIO
yria;

ONEPUPOBATH MOHATUSMU: MHOTOTPAHHUK, BBIMYKJIBIA U
HEBBIITYKJIBII MHOTOIPDaHHMK, AJIEMEHTbl MHOTOTPaHHUKA,
MPaBUJIbHBII  MHOTOTPAHHUK; pPACIO3HABaThb OCHOBHBIE
BU/JIbl MHOTOTPAaHHUKOB (MUpamMuia, npusma,




MPSIMOYTOJIBHBIN TTapajuieienuIe1, Kyo);
KJ1accu(UIMpPOBaTh MHOTOTPAaHHUKH, BEIOUPAst OCHOBAHMS
uig  Kiaccu@uKanuu - (BBINYKJIbIE W HEBBITYKIIBIE
MHOTOTPaHHUKH, MPABUIILHBIC MHOTOTPAHHUKH, TPSMBIC U
HAKJIOHHBIE MIPU3MBI, TapaljIeNIeuIe bl );

ONEpPUPOBATH MOHATUSAMH: CEKyIIas IUIOCKOCTb, CEYCHHE
MHOTOTPAaHHUKOB; OOBSCHATh MPUHIUIBI  [MOCTPOCHUS
CEUCHHI, UCTIONb3YSI METO/I CIIEJIOB;

CTPOUTH CEUYEHUS MHOTOIPAaHHUKOB METOJIOM CJIE/IOB,
BBITIOJIHATH (BBIHOCHBIE) TIJIOCKHE YEPTEkKH M3 PUCYHKOB
MPOCTHIX OO0BEMHBIX (UTYp: BHI CBEpXy, COOKY, CHHU3Y;
pemaTh 33a4l Ha HaXOXKJAECHUU €reOMETPUYECKUX BEJTUUYNH
no oOpa3laM WU aJIropuTMaM, IPUMEHSS HW3BECTHBIE
aHAJIUTUYECKHE METOJbl TIPH PEIIeHWH CTaHIapTHBIX
MaTeMaTHYeCKUX 3a/1a4 Ha BBIYMCIICHHE PACCTOSIHUM MEXY
IBYMsI TOYKAMH, OT TOYKH JI0 TPSMOH, OT TOYKH [0
IJIOCKOCTH, MEXKAY CKPEIIUBAIOIIUMHUCS MPSIMBIMU;

pemaTh 3a7ayd Ha HAXOXKJICHHE I'eOMETPUYECKUX BEITHYNH
no oOpas3laM WU aJIropuTMam, IPUMEHSST H3BECTHBIE
aHAJTUTMYECKHE METOJbl TMPH PEIIeHUH CTaHIApPTHBIX
MaTeMaTHYeCKUX 3a7ad Ha BBIYMCIEHUE YIJIOB MEXIYy
CKPCIIMBAIOIIUMUCA ~ MPSAMBIMH, MEXAY TpSIMOH U
IJIOCKOCTBIO, MEX]Y IIJIOCKOCTSMH, JBYIPAHHBIX YIJIOB;
BBIUUCIATH  OOBEMBI M IUIOMAAW  MOBEPXHOCTEH
MHOTOTPaHHUKOB (TIpU3Ma, MHpaMHia) C TMPUMEHEHUEM
(dbopMyIl, BBIYHCIATH COOTHOIICHHS MEXIY IUIOMIAISIMU
MMOBEPXHOCTEH, O0BEMaMU TOMOOHBIX MHOTOTPAHHUKOB;
ONEpPUPOBATH TMOHATUSMHU: CHUMMETPHS B IPOCTPAHCTBE,
LEHTP, OCh U IJIOCKOCTh CHUMMETPUH, UEHTP, OCb H
TUIOCKOCTh CHMMETPUU (UTYPBI;
U3BJIEKATh,TPE0OPA30BBIBATEUMHTEPIIPETUPOBATHIHPOPMAI]
MIOOTIPOCTPAHCTBEHHBIXI€OMETPHUECKUX PUTYpax,IpeacTaB
JICHHYIOHAaYePTEKaAXUPUCYHKAX ; IPUMEHSATHI€OMETPUUECKIE
(bakThIUIApeIICHUSICTEPEOMETPHUECKIX 32,14, TPEATIONIAr a0
HIMXHECKOJIbKOIIArOBPEIICHU S, eCITNYCIOBUATIPUMEHEHH I3
JaHBIBIBHOU (hopMe;

MPUMEHTh MPOCTEHIINEe MPOrpaMMHBIE CpEACTBA W
3JIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBl MpPH PEIICHUH
CTEepEOMETPUYECKUX  3a7ay;  MPUBOAUTH  MPUMEPHI
MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B TPHUPOAE U >KU3HH,
pacrmo3HaBaThb  MpPOSBIEHHUE 3aKOHOB TE€OMETPUU B
HCKYCCTBE;

NPUMEHSTh  TOJy4yeHHble  3HAHUS  Ha  TPAKTUKE:
aHAIM3WPOBATh  pealbHBIC CUTyallUM ©  TPUMEHATH
U3Y4YCHHbIE TIOHATHA B IIpollecce TIOMCKAa PpeHIeHUs
MaTeMaTHYECKU copMynupOBaHHOK poOIEeMBI,
MOJIETIMPOBATh peajibHble CUTyallMH Ha SI3bIKE €OMETPHH,
UCCIIEIOBAaTh TOCTPOSHHBIE MOJIENH C HCHOJIb30BAHUEM
reOMETPUUYECKUX TOHSITUH M TeopeM, ammapara anredpsl,
pemaTh NpakTHYeCKue 3a/1a4M, CBA3aHHBIE C HAXOXKIACHUEM
Tre€OMETPUYECKUX BEJIMYMH.




ONEepUPOBATh MOHATHUAMU: LWIMHIPUYECKAs] MOBEPXHOCTD,
oOpa3ymoIue IWIMHIPUYECKON TMOBEPXHOCTH, IMIIMHID,
KOHUYeCKasi TMOBEPXHOCTb, O0Opa3yrolme KOHUYECKOU
MOBEPXHOCTHU, KOHYC, cpeprudeckasi HOBEpPXHOCTh;
pacro3HaBaTh Teja BpamieHus (IMUIUHApP, KOHYC, cdepa u
map); oOBACHATH CIOCOOBI MOTYYESHHUS T BPAIICHUS;
KJacCU(pUIMPOBaTh B3aMMHOE PACIOJIOXKEHHE cdepbl U
IJIOCKOCTH; OINEPUPOBATH MOHSTHUSIMH: IIAPOBON CETMEHT,
OCHOBAaHHME CErMEHTa, BBICOTA CErMEHTa, IIAapOBOW CJIOM,
OCHOBAaHHE ILIAPOBOTO CJIOS, BBICOTA MIAPOBOTO  CJIOA,
IapOBOM CEKTOP;

BBIUUCIATH OOBEMBI W IUIOMAAW TOBEPXHOCTEH  Ten
BpallleH!Us, TEOMETPUUYECKUX TN ¢ IPUMEHEHHEM (HOopMYIT;
OTepUPOBATh TMOHSATUSMHU: MHOTOTPAaHHUK, BIHCAHHBIN B
chepy u omumcaHHbI OKojJO cdephl, cepa, BrUcaHa s B
MHOTOTPaHHUK WX TEJIO BPALICHUS;

BBIUUCIISATh COOTHOLIEHUS MEXY TUIOIIAIIMU
MOBEPXHOCTEH M 00hEMAMHU MTOTO0HBIX TET;

n300pakaTh u3ydyaeMble (PUTYpPHI OT PYKH U C IPUMEHECHUEM
MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB;

BBIMIOJHATH (BBIHOCHBIE) IUIOCKUE YEPTEXKH U3 PHUCYHKOB
IPOCTBIX OO0BEMHBIX (UTYp: BUA CBEpXy, COOKY, CHH3Y,
CTPOUTH CEUEHUS TeJl BpallleHus;

U3BJIEKATh, HHTEPIPETUPOBATH W  MPEOOpPa3OBHIBATH
uH(GOPMALIMI0O O TPOCTPAHCTBEHHBIX TI'E€OMETPUUYECKUX
durypax, mpeJCTaBICHHYIO Ha YepTek,axX U PUCYHKAX;
OTIepUPOBATH MOHITUEM BEKTOP B IPOCTPAHCTBE;
BBITIONHATh JICUCTBUSL CJIOKCHHSI BEKTOPOB, BBIYMTAHUS
BEKTOPOB M YMHOXXEHHUS BEKTOpa Ha YHUCIO, OOBSCHSTH,
KaKHMH CBOMCTBaMH OHH 00JIaHaIoT;

MPUMEHSTH [TPaBUJIO MapajlieNenuIea;

OMEpUPOBATh TMOHSATHUSAMH: JEKApPTOBBI KOOPAMHATHI B
IIPOCTPAHCTBE, BEKTOP, MOIYJIb BEKTOpa, PaBEHCTBO
BEKTOPOB, KOOPAMHATHI BEKTOPA, YroJl MEXAYy BEKTOPAMH,
CKaJIsIpHOE TPOU3BEJCHHE BEKTOPOB, KOJUIMHEApHbIE U
KOMIUTAaHAPHBIC BEKTOPHI;

HaXOJUTh CYMMYy BEKTOPOB U IPOW3BEJCHHE BEKTOpa Ha
YHCIIO0, YTOJ MEXIY BEKTOpaMH, CKaJIsIpPHOE MPOU3BENICHUE,
packiaabiBaTh ~ BEKTOp MO JABYM  HEKOJJIMHEApHBIM
BEKTOpaM;

3aJlaBaTh IJIOCKOCTh yYpaBHEHHEM B JIEKapTOBOU CUCTEME
KOOpJMHAT, TPHUMEHITh TeoMeTpuueckue GakThl IS
pelIeHrs CTEePeOMETPUUECKUX 3a/ay, Mpearnoaraiomux
HECKOJIBKO IIaroB PEIICHUS, €CIIU YCIOBHS MPUMEHCHHUS
3a/1aHbI B IBHOU (popMme;

pemiaTb ~ MpOCTEHIIME TEeOMETPHYECKHEe  3aJayd  Ha
MIPUMEHEHHE BEKTOPHO-KOOPAUHATHOTO METO/A;

pemaths 3aJadyd  Ha JIOKA3aTeIbCTBO MAaTEMaTHYECKUX
OTHONIICHUN U HaXO0K/IEHUE T€OMETPUUECKUX BEJTUYHH IO
oOpasiiaM WIn adropuTMam, MPUMEHsST U3BECTHBIC METOIbI
IIPU PEIICHUU CTaHIaPTHBIX MaTeMaTHUECKHX 3a/a4;
NPUMEHSTh MPOCTEHIINEe TPOrpaMMHBIE CpEJICTBA U




IEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMbl NpPHU PEIICHUU
CTEPEOMETPUUYECKUX 3a/1a4;

MPUBOJUTH MPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B
NpUPOJE M KU3HM, PACIO3HABATh NPOSBICHHE 3aKOHOB
TE€OMETPHUH B UCKYCCTBE;

MPUMEHATh  TMOJYyYEHHbIE  3HAHUS  HA  IPAKTHUKE:
aQHAIM3UPOBATh  pealibHble CHUTyallUd M  IPUMEHSTbH
U3y4YEHHbIE TIOHATHS B MPOLECCEe I[OUCKA PpeIIeHUs
MaTeMaTUYECKH chopmynupoBaHHOM poOJIEMBI,
MOJICJIUPOBATh pEalbHbIE CUTYallUM Ha SI3BIKE T€OMETPHUH,
UCCIIEIOBATh IOCTPOCHHBIE MOJEIU C HCIOJIb30BaHUEM
TEOMETPHUYECKUX TOHITHA M TeopeM, ammapara aireOphl,
peliaTh MpakTUYeCKHe 3a/1ayl, CBSI3aHHBIE C HAXOXKICHUEM
r€OMETPUUYECKUX BEJIMYUH

Teopus BeposiTHOCTEI:

YUTATh U CTPOUTH TAOJIUILIBI U TUATPAMMBIL;

ONEpUpPOBaTh TMOHATUSIMH: CpeAHee apupMeTHUECKOoe,
MeJraHa, HauOOJbIllee, HAUMEHBIIEEC 3HAYCHHE, pa3zMax
MacCHBa YHUCIIOBBIX JIAHHBIX;

OMEePUPOBATH MOHIATUAMU: CIIYYalHBIA YKCIIEPUMEHT (OIIBIT)
W Cciy4dailHoe  CcOOBITHE,  DJIEMEHTApHOE  COOBITHE
(37IeMEHTapHBI  HMCXOJ) CIYy4YalHOTO OIbITa, HaXOAUTh
BEPOATHOCTH B OIBITaX C PABHOBO3MOKHBIMH CITy4alHBIMH
COOBITUSIMH, HAXOAWTh ¥ CpPaBHUBATh BEPOSTHOCTH
COOBITUH B M3YUEHHBIX CIy4alHBIX SKCIIEPUMEHTAX;
HAaXOJUTh U (POPMYIUPOBATH COOBITHS: TEpEceUeHUEe Hu
00bEINHEHNE TAHHBIX COOBITHH, coObITHE,
MPOTUBOMONOKHOE JIAHHOMY COOBITHIO, TOJIE30BAThCS
auarpaMMamMu - Ounepa W Qopmynol  CIIOKEHUS
BEpPOSITHOCTEH MpHU PEIICHUH 3a]1a4;

ONEepUPOBAaTh  MOHATHUSAMU:  YCIOBHAs  BEPOSTHOCTb,
HE3aBUCHMBIE  COOBITHS, HAXOAWTh BEPOSTHOCTH C
MOMOUIBIO0 TpaBUjia YMHOXEHHUS, C TOMOIIBIO JepeBa
CIIy4alHOT'O OIIBITA;

IPUMEHSTh KOMOMHATOPHOE IMPaBUIIO YMHOXKEHUS MpU
pelIeHUN 3a/1a4; ONepUPOBATH MOHSATUSMU: UCTIBITAHUE,
HE3aBHCHUMBbIE UCTIBITAHUSI, CEPUSI UCTIBITAHUM, yCIIEX U
HEyJa4ya, HaxOIUTh BEPOATHOCTH COOBITHII B CepUU
HE3aBHCHUMBIX UCIIBITAHUHN J0 IEPBOTO yclexa, HaXOIUTh
BEPOSTHOCTH COOBITUH B cepuu UCTIbITaHUN beprymu;
OIepupoBaTh MOHATHSIMHU: cily4daifHas BEJIMYMHA,
pacrpezielieHle BEpOsTHOCTEH, AuarpaMMa pacipeieseHus;
CpPaBHMBATh BEPOSTHOCTU 3HAYECHUM CIIy4alHOW BEJTMYMHBI
M0 PACIPEECIICHUIO UK C IOMOIIBIO JUATPAMM;
ONEepUpPOBaTh MOHITHEM MAaTeMAaTUYECKOTO  OXHJaHUS,
MPUBOAUTH MPUMEPHI, KaK MPUMEHSIETCS] MaTEMaTHYECKOE
OXXUJaHue CIIy4ailHOM BEJINYUHEI HaXOIUTh
MaTeMaTU4YeCKOe 0XKHIaHUE 0 JAHHOMY pacipeiesIeHUIO;
UMETh MPEJICTaBIEHUE O 3aKOHE OOJIBIINX YHCENT,

MMETh MPEJCTaBICHUE O HOPMAIBHOM paclpeaesieHUN




PazpaboTunku:

_BI'TY CIIK _Kopuarun N.H.
(MecTo paboThI) (moanuce) (®HO)

PykoBoauTenb 00pa3zoBaTeIbHOM MPOrpaMMBbI:

_npenonasarens CIIK ___Ilepoa H.B.
(mOMKHOCTR) (moamucsk) (®HO)
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