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1 HACIHOPT PABOYEM ITPOT'PAMMBI YYEEHOT'O MHNPEJIMETA
OVYIIL.04 Maremaruka

1.1  Oo6aacTb npuMeHEeHUs] MPOrPaMMbI

Peanmuzamus cpemqnero obmiero oopazoanus B npenenax OIl CITO mo mporpamme
NOATOTOBKM CHELUUAIMCTOB CpeJHEro 3BeHa no crneunanbHoctd 27.02.07
VYnpaBieHue KayecTBOM MPOIYKIUH, TMPOLECCOB U ycayr (MO OTpacisiM) B
cootBercTBUU ¢ PI'OC CIIO no cneunansHoct 27.02.07 YpaBieHue KauecTBOM
NPOIYKIKU, TPOLECCOB U Yycayr (mo oTpacisiM) ¢ ydetoMm TpeboBanuit ®I'OC
cpenHero oOIero o0pa3oBaHUs, YTBEPXKIECHHOTO MpuKazoM MuHOOpHAyKU
Poccun ot 17.05.2012 Ne 413 u denepanbHOil 00pa3oBaTelbHON MPOTPAMMEBI,
yTBEpKAEHHOU npukazoM MunnpocsenieHus: Poccun ot 18.05.2023r. Ne375;

1.2 OO0mas  xapakrepuctuka y4dyeOHoro mnpeamera OYIL.04
MarTemaTuka

VYueOusiii kypc OVIL.04 MaremaTukaspisieTcss OAHMM U3 Haubosee
3HaYUMBIX B IpPOrpaMMe CpPeJHEro oOIero oOpa3oBaHMs, MOCKOJBbKY, C OIHOU
CTOPOHBI, OH OOECHeYMBAET HWHCTPYMEHTAJIbHYIO 0a3y g H3Y4YeHHs BCeX
€CTECTBEHHO-HAYYHBIX KYPCOB, & C JIPYroil CTOPOHBI, (JOPMUPYET JIOTUYECKOE U
abCTpaKTHOE MBIIIIEHHE 00YYaIOIMXCsl HA YPOBHE, HEOOXOAUMOM [l OCBOCHUS
y4eOHBbIX KypCOB HH(OpMATHUKH, OOIIECTBO3HAHUS, UCTOPUHU, CIOBECHOCTU. B
pamkax yuebHoro kypca OVYIL.04 MaremaTukaoOyyaromyecs OBJIAJEBAIOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HaykKu, KoTopas (OpMyJIupyeT CBOHU
JOCTHXEHUST B MaremaTtudeckod  ¢opme. VYueOuoii kypc OVIL04
MaremaTukaszakiaJblBaeT OCHOBY JUIsl YCIICIIHOTO OBJAJACHUS 3aKOHAMU (DU3UKH,
XUMHUHM, OMOJIOTUM, TOHUMAHUS OCHOBHBIX TEHJIEHUUA DKOHOMHUKH U
0OLIECTBEHHOM KU3HU, MIO3BOJISIET OPUEHTUPOBATHCSI B COBPEMEHHBIX IIU(PPOBBIX U
KOMIBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO MHCIIOJIb30BaTh HMX B TOBCEIHEBHOU
XKU3HU. B TOoxke Bpems oBiazgeHue aOCTPaKTHBIMA M JIOTUYECKH CTPOTHMHU
MaTeMaTH4eCKUMU KOHCTPYKLHUSMU pa3BHUBacT yMEHHE HaXO/JHUTh
3aKOHOMEPHOCTH, OOOCHOBBIBaTh HMCTHHHOCTb YTBEpXIECHHUS, HCIOIb30BaTh
00001IIeHNe W KOHKPETU3alMio, abCTparupoBaHHE M aHAIOTHIO, (OopMHpYeT
KpPEaTUBHOE U KPUTUUECKOE MBIILIICHHE.

B xone wmsyuenns OVYIL.04 MartemMaTukaHa ypOBHE CpEIHEro OOIIEro
0o0pa3zoBaHus 00yUYarOIIMECs MOMYy4at0T HOBBIM OMBIT PEIICHHS MPUKIAIHbIX 3aa4,
CaMOCTOSITEJIbHOTO TIOCTPOEHUSI MaTEMaTUUYECKUX MOJIENIel pealbHbIX CUTYyaluil U
UHTEPHpETallud  TOJIYYeHHBIX  pElIeHUuH, 3HAKOMATCS C  NpUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TIPUPOJE, HAyKe M B HCKYCCTBE, C
BBIJAIOUIUMUCS MAaTEMATUYECKUMH OTKPBITUSAMH UM MX aBTOpaMH. Y4eOHbIH Kypc
OYVYII1.04 MareMaTuka o0JIafaeT 3HAYNTEIbHBIM BOCHUTATEILHBIM [TOTEHIINAIOM,
KOTOpBI peanu3yeTcss Kak uepe3 Yy4eOHbI Marepual, CIOCOOCTBYIOIIUN
(GOpMHUPOBAHNIO HAYYHOTO MHPOBO33PEHHS, TaK W uepe3 CHelupuKy ydeOHOU
NEeATEIbHOCTH, TpeOyrolen CaMOCTOSITEJIBHOCTH, aKKypaTHOCTH,
IPOAOHKUTEILHON KOHIIEHTPAIIMY BHUMAaHUS U OTBETCTBEHHOCTH 32 TOJYYEHHBIN
pe3yJbTar.



1.3 Henau n3yvyenus yueoHoro npeamera OYIL.04 MaremaTuka:

- (QopMupoBaHuE IEHTPAJIBHBIX MATEMATHYECKUX MOHATUN (YHCIIO,
BEJIMYMHA, TIeoMeTpuueckass @urypa, IepeMeHHas, BEpPOSTHOCTb, (YHKIHS),
0o0ecreurBaoIMX MPEEeMCTBEHHOCTh M MEPCHEKTUBHOCTh MAaTEMaTUYECKOIO
00pa3oBaHus OOYYAIOIIUXCS,

- MOJIBeICHHE O0O0ydYaroluxcsi Ha JOCTYIIHOM [iJIi HUX YpPOBHE K
OCO3HAHUIO B3aUMOCBSI3M MATEMAaTHKA U OKPYXKaloLIEro Mupa, I[OHUMaHUe
MaTEMaTHUKH KaK 4acTu OOIIeH KyJIbTyphl YEJIOBEUECTBA,

- pa3BUTHE WHTEIUICKTYaJbHBIX W  TBOPYECKUX  CIOCOOHOCTEH
oOydJaronuxcsi, TO3HaBaTEIbHOW AaKTUBHOCTH, WCCJIEAOBATEILCKUX YMEHUH,
KPUTUYHOCTH MBIIIUICHHS], THTEpECca K U3yUYEeHUIO MAaTEeMaTHKU;

- dbopmupoBanre (PYHKIIMOHATHHOW MAaTeMAaTHUYECKOW TPaMOTHOCTH:
YMEHUSI PpACIO3HABaTh MATEMATHYECKHUE aCMEeKThl B PEATbHBIX >KHU3HEHHBIX
CUTyallUsIX U TPU M3YYCHUH JPYruX Y4YEOHBIX MPEIMETOB, MPOSBICHUA
3aBUCUMOCTEN M 3aKOHOMEPHOCTEH, POopMyIUpPOBATh UX HA S3bIKE MaTEMaTUKU U
co3/1aBaTh MaTE€MaTUYECKUE MOJENHU, MPUMEHSATh OCBOCHHBIM MaTEMaTHYECKUN
anmapar JJis peuieHusl MPaKTUKO-OPUEHTUPOBAHHBIX 3a]1a4, UHTEPIPETUPOBATh U
OIICHUBATH MOJIYYEHHbIEC PE3YJIbTATHI;

- (opmupoBaHue MNpeACTaBICHUS O TEOMETPUM KAK YAaCTU MHUPOBOU
KYJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

- (GhopMHUpPOBaHME TPEJICTABIICHWS O MHOTOTPAHHUKAX M TElaX BPAIICHUS
KaK O B&XHEWIIMX MAaTEMaTHYECKHX MOJEINAX, MO3BOJIIONINX OIUCHIBATh U
M3ydaTh pa3HbIC SBJICHHS OKPYKAIOMIETO MUPA,;

(dhopMHUpOBaHNE YMEHUS PACIIO3HABATH HA YEPTEKAX, MOJICTISIX ¥ B PEATHHOM
MUpPE MHOTOTPAHHUKH U TeJla BPAIICHMS;

- OBIIQJICHWE METOJaMU PEIICHHs 3a7a4d Ha TMOCTPOEHUST Ha M300paKEHUIX
POCTPAHCTBEHHBIX PUTYD;

- (opmupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMU MOHSTUSMU O
MHOTOIPAaHHHUKAX U TeJaX BPAILEHUS U UX OCHOBHBIMU CBONCTBAMU;

- OBJIQJICHWE aJropuTMaMu pEIIeHHs OCHOBHBIX THUIOB  3ajady,
dbopMHUpOBaHUE YMEHUS MPOBOJUTH HECIOXKHbBIE JOKA3aTeIbHbIE PACCYXKIACHUS B
XO/I€ peIlIeHUs CTEPEOMETPUUYECKHX 3a/1ay U 3a7a4 C MPAKTUYECKUM COJEP>KaHUEM;

- pa3BUTHE  MHTEIUIEKTyalbHBIX W  TBOPYECKHX  CIOCOOHOCTEM
oOydJaronmuxcsi, TO3HaBaTEIbHOW AaKTUBHOCTH, WCCJIEIOBATEILCKUX YMEHUH,
KPUTUYHOCTH MBITIUICHHUSI,

1.4 Mecro yuyeoHoro mpeamera OYIL.04 MaremaTnka B CTPYKType
HIICC3:

VYueonniii mpeamer OYIL.04 MaTtemaTuka sBISE€TCS YI4COHBIM MPEIMETOM
oOs3aTenpHOM TpenMeTHoM oOmactu «Marematuka u uHpopmarukay OI'OC
cpeaHero o0Iero 0opa3oBaHus.

B yuebnom mmane IITICC3 yuebnsiii npeamer OVYIL.04 MaremaTnka
BXOJIUT B COCTaB 00111€00pa30BaTeNIbHbIX YUEOHBIXIIPEIMETOB.

I[Ipu »sTtomM wu3ydenue yuebHoro mnpeamera OVIL.04 MaremaTnka
PEAyCMOTPEHO Ha 0a30BOM YPOBHE M HAIIPABIEHO HA JOCTH)KEHHE JTMYHOCTHBIX,
MeTaIpeAMETHBIX U MPEIMETHBIX PE3yIbTaTOB.
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2. INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYEBHOI'O
INPEIMETA OVYI1.04 MATEMATHKA
JINMYHOCTHBIE PE3VYJIbTATHI

1) rpaxkmaHnckoro BOCHUTaHUSA: CHOPMUPOBAHHOCTh I'PAXKIAHCKON MO3HUIIMH
oOyyJarouierocss Kak akTUBHOTO M OTBETCTBEHHOI'O 4JI€HA POCCUICKOro 0OIecTBa,
MPEACTABIICHNE O MAaTEMaTUYECKHX OCHOBaX (DYHKIIMOHMPOBAHUS PA3IAYHBIX
CTPYKTYp, SIBJICHHH, MPOIENyp TPaKIaHCKOro o0mecTBa (BBIOOPHI, OMPOCH U
JIpyroe), yMEHHE B3aUMOJICCTBOBATH C COIMAJIbHBIMU HWHCTUTYTaMH B
COOTBETCTBHUH C MX (DYHKIMSIMU U HA3HAYCHUEM;

2) NaTpUOTHUYECKOTO BOCHUTAaHUSA: CHOPMHPOBAHHOCTH POCCHUMCKOM
IPAKIAHCKON UIEHTUYHOCTH, YBAXKECHHS K MPOIUIOMY M HACTOAILIEMY POCCHUICKON
MaTeMaTUKH, IEHHOCTHOE OTHOUIIEHUE K JOCTHUKEHUSAM POCCUMCKUX MAaTEMATHKOB
U POCCUUCKOW MATEMATHUYECKOW IIKOJbI, HWCHOJb30BAHUE 3TUX JIOCTHKECHUU B
JIPYTUX HayKaxX, TEXHOJOTHUAX, chepax SIKOHOMUKH,

3) AyXOBHO-HPaBCTBEHHOI'O BOCHUTAHHUS: OCO3HAHUE TYXOBHBIX IIEHHOCTEH
POCCHIICKOTO Hapoja, choOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, 3TUYECKOTO
MOBEJICHMS], CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM [OCTHUKEHUW HAyKU WU
JEATEIIBHOCTBIO YYEHOTI0, OCO3HAHUE JIMYHOTO BKJIaJa B MTOCTPOCHUE YCTOMYMBOIO
Oyaymiero;

4) 3CTETUYECKOTO BOCIUTAHUS: 3CTETUUYECKOE OTHOUIEHUE K MUPY, BKJIIOYas
ACTETUKY MAaTEMAaTUYECKNX 3aKOHOMEPHOCTEH, OOBEKTOB, 3a/ad, pEIICHUA,
pacCyXJIeHUM, BOCIPUUMUYMBOCTh K MATEMAaTHUYECKUM aCIEKTaM Pa3JIUYHbIX BUJOB
HCKYCCTBa;

5) ¢usnuueckoro BocnuTaHUsA: CHOPMHUPOBAHHOCTH YMEHHUS NPUMEHSThH
MaTeMaTUYeCKHe 3HaHMsI B MHTEpecax 370pOBOro U Oe3omacHOro odpasa KHU3HU,
OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0POBBIO  (30pOBOE  MHUTAHUE,
cOalaHCUpPOBAHHBI PEXUM 3aHATUH M OTAbIXa, peryispHas (dusnyeckas
aKTUBHOCTH), (PU3WYECKOE COBEPIICHCTBOBAHWE TPU 3aHATHUSIX CIHOPTHUBHO-
03JIOPOBHUTEIBHOU JIEATEIBHOCTBIO;

6) TpyJOBOTO BOCHHUTAHUS: TOTOBHOCTh K TPYIYy, OCO3HAHHUE IIEHHOCTHU
TPYJOJIIO0US, UHTEPEC K PA3IUYHBIM cepam MpoPecCHOHAIBHON EATeIbHOCTH,
CBS3aHHBIM C MaTE€MaTUKOW W YMEHHE COBEpIIATh OCO3HAHHBIN BBHIOOp Oyaylen
npodeccun M pearu30BbIBATh COOCTBEHHBIE >KU3HEHHBIE IUIAHBI, TOTOBHOCTh U
CIIOCOOHOCTh K MaTeMaTH4YecKOMYy OOpa30BaHHIO U CaMOOOpa30BAHMIO Ha
MPOTSHKEHUM BCEM JKU3HM, TOTOBHOCTh K AKTMBHOMY YYacCTHIO B PELICHHUU
MMPAKTUYECKUX 33724 MaTEMaTUUYE€CKOW HAITPABIEHHOCTH;

7) DSKOJOTUYECKOTO BOCIUTAHUSA: CHOPMUPOBAHHOCTH IKOJIOTHUECCKOM
KyJbTYpbl, TNOHUMAHWE BJIUSHHUS COLMAIBHO-DKOHOMUYECKHX IPOLECCOB Ha
COCTOSIHME MPUPOJHON U COLMATIBHOM Cpefbl, OCO3HAHUE TI100aTBbHOTO XapaKTepa
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HKOJIOTUYECKUX TPOOJIeM, OpUEHTAIUsl HAa MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUN
IUIs pelIeHus 3aa4 B 00JacTy OKpYXKarollel cpelibl, IJIAHUPOBAHNE MTOCTYIIKOB U
OLIEHKU MX BO3MOYKHBIX MTOCIIEACTBUH JIJIsl OKPYKAIOLIEH cpeibl;

8) LIEHHOCTM HAYYHOTO MO3HaHUA: CHOPMHUPOBAHHOCTH MHUPOBO33PEHHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKHM M OOIECTBEHHOU
NPAaKTUKW, [MOHUMaHHE MaTEeMaTHYeCKOM HaykKu Kak cQepbl dYeloBEeYeCKOn
JESITEIbHOCTH, ATAoB €€ pa3BUTHS M 3HAYMMOCTH JUISl Pa3BUTHS LUBUIIM3AIUH,
OBJIaJICHUE SI3bIKOM MaTeMAaTUKH M MaTeMaTUYECKON KyJIbTypoil Kak CpeACTBOM
MO3HAHUS MHpPa, TOTOBHOCTb OCYIIECTBIISITH NMPOEKTHYIO U HCCIEI0BATEIHCKYIO
JeSITeTIbHOCTh UHANBHUIYaIbHO U B TPYIIIIE.

METAIIPEJJIMETHBIE PE3VJIbTATHI

Ilo3HaBaTe/bHbIE YHMBePCcAIbHbIE YueOHbIe el CTBUSA

ba3oBble jlornyeckue 1eicTBus:

BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKUM MaTEMaTHYECKHX
OOBEKTOB, TMOHSTHHA, OTHOLIEHUN MEXAYy MOHATHAMH, (HOPMYyIUPOBATH
OTIpeNieIeHUs TIOHATHI, YCTaHABIUBATh CYIIECTBEHHBIN NMPU3HAK KiIaccu(uKaluy,
OCHOBaHMA I OOOOLICHHS W CpaBHEHUS, KPUTEPUUM MPOBOIMMOIO aHAIN3a;
BOCTIPUHUMATh, (JOPMYIIUPOBATH U MPEOOPA30BBIBATH CYXKACHUS: YTBEPAUTEIbHbIC
U OTpHIATeNbHbIC, EANHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE;

BBISBISITh ~ MAaTeMaTHYeCKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTUBOpeurs B (haKTax, JAHHBIX, HAONIOJEHUSAX M YTBEP)KIEHUSX, MpeAarathb
KPUTEPUU JJIs BBISIBICHHS 3aKOHOMEPHOCTEHN U MPOTUBOPEUNH;

JenaTh BBIBOABI C KCIIOJIb30BAaHHMEM 3aKOHOB JIOTUKHU, JEIyKTHBHBIX U
MHIYKTUBHBIX YMO3AKIIOUCHUN, YMO3AKITIOUEHHH 110 aHAJIOTUH;

IPOBOJIUTH CaMOCTOSITEIILHO J0Ka3aTeIbCTBA MaTeMaTHYeCKuX
yTIBEPXKIEHUH (IpsiMble M OT NPOTHBHOTO), BBICTpaMBaTh apryMEHTAIHIO,
IPUBOJUTH IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYKIECHUS U
BBIBOJIbI; BBIOMpATh CIIOCOO pelIeHHs y4eOHOH 3ahayu (CpaBHMBATh HECKOJIBKO
BapMAHTOB  pEUIeHHs, BbIOMpaTh HamOojee MOAXONAUIMH ¢ y4EToM
CaMOCTOSTENIbHO BBIICTICHHBIX KPUTEPHEB).

Ba3oBnle ucciiegoBarebLcKue 1eHCTBUA:

HCIIOJIb30BaTh BOMPOCHI KaK HCCIEeNOBATEIbCKUI MHCTPYMEHT IMO3HAHUS,
dopmynupoBaTh  BOHPOCH,  (UKCHUpPYIOIIME  NPOTHBOpPEYHE,  MpodseMy,
yCTaHaBIMBAaTh MCKOMOE U JaHHOE, (POpMHpOBATH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO TIO3UIIMIO, MHEHUE;

MPOBOAMUTH CAMOCTOSTENBHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEI0OBAHNE
110 YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHUeCKOro 00ObeKTa, sIBICHUS, Tpoliecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXTy 00BEKTaMH, SIBICHUSMH, [TPOLIECCAMU;



CaMOCTOSTENILHO (hopMyTupoBaTh 00O0ONICHHS] M BHIBOABI 10 PE3YJIbTaTaM
NpOBEAEHHOTO  HAONIOACHMS, WCCICAOBaHUS, OICHWBATh  JIOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIecca, a TakKe BBIJIBUTATh
MIPEATNOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmanmeii:

BBISIBIIATH NePUIIMTHI HHPOPMAIIUU, JAHHBIX, HEOOXOANUMBIX ISl OTBETA Ha
BOMPOC U JUIsI pEIICHUs 3a/1a4H;

BBIOMpaTh HHPOPMAIIHIO U3 HCTOYHUKOB PA3IMYHBIX THUIIOB, aHATM3UPOBATH,
CUCTEeMAaTH3UPOBAaTh W HWHTEPIPETHPOBATH WH(GOPMAIIMIO PA3TUYHBIX BHUAOB H
¢dbopM TpeaCTaBICHNUS;

CTPYKTYpPUpPOBaTh WHMOPMAITUIO, MPEJACTABIATh €€ B pasIudHbIX (Popmax,
WJLTIOCTPUPOBATH TparuecK;

OLICHUBATH Ha/IEKHOCTD uHbOopMaIuu o CaMOCTOSITENIbHO
chopMyITUPOBAaHHBIM KPUTEPUSIM, CHOPMYIUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHuKaTHBHBIE YHUBeEpPcadbHbIe yueOHbIEe TeiicCTBHA:

BOCTIpUHUMATh ¥ (OPMYIUPOBATH CYXKIACHHS B COOTBETCTBHH C yCIOBUSIMHU
U LEeJIIMHU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIpa)kaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX W MHUCHMEHHBIX TEKCTaX, JAaBaTh IMOSCHEHHUS MO XOJIy PEIICHHS 3aadH,
KOMMEHTHPOBATH MOJIYYCHHBIA PE3YNIbTAT;

B X0Jie 00CYXJIEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TEMBI,
npoOsieMbl, pelmaeMol 3a7aud, BBICKA3bIBaTh HJIEW, HALICJICHHBIE HA IOUCK
pEIICHHUs, COMOCTABIATh CBOM CYXACHUA C CYXACHUSIMH JPYTHX YYaCTHHKOB
nauanora, oOHapy)KMBaTh Pa3MuMe W CXOJCTBO IMO3UIIMNA, B KOPPEKTHOH (opme
(dbopMyITUpOBaTh Pa3HOTIIACHS, CBOM BO3PAKEHUS;

NIPEJICTaBIISATH PE3YJIbTAThI PEIICHUS 33]a4H, YKCIIEPUMEHTA, NCCIICIOBAHMUS,
IPOEKTa, CaMOCTOSTENBHO BBIOMpPATh (OpMAT BBICTYIUIGHHA C Y4ETOM 3ajad
Npe3eHTAlNd U OCOOCHHOCTEH ayAUTOPUH.

PeryasiTuBHbIe YHUBEpPCAJIbHbIE y4eOHbIE JeiicTBUS

Camoopranusanus:

COCTaBIISITh TUIAH, aJITOPUTM PEIICHUS 3a/1a4H, BBIOUPATH CIIOCOO PEIIeHUs ¢
y4ETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHHUI ¢ y4ETOM HOBOM MH(OPMAIINH.

CaMOKOHTPOJIb, SMOIIUOHAIbHbBI HHTEJIEKT:

BJIQ/JIETh HaBBIKAMU  [IO3HABATEIbHOW  pe(pIeKCHUu KaK  OCO3HaHUSA
COBEPIIIAEMBIX JCHCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIAJICThH
crocobaMy CaMOTIPOBEPKH, CaMOKOHTPOJSl TpoIlecca M pe3ylbTaTa pEeHICHUs
MaTeMaTHYeCKOH 3aa4u;



MPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3ZHUKHYTh IIPH PEIICHUH 3a/1a4H,
BHOCHUTHh KOPPEKTHUBBI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEBCTB, JAHHBIX,
HAlJICHHBIX OINMOOK, BBISBICHHBIX TPYIHOCTEH; OIICHUBAaTh COOTBETCTBHE
pesynbraTa I[EeTd W YCJIOBHSM, OOBSICHATh TPUYUHBI JOCTHIKEHHUS  WJIH
HEJIOCTIDKCHUS PE3YJIbTaTOB NEATEIHOCTH, HAXOAWTh OIIMOKY, aBaTh OICHKY
npUOOPETEHHOMY OIIBITY.

CoBMmecTHAasI 1€ATEIbHOCTD:

MMOHUMATh W WCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW W WHIUBUIYATHHOM
paboTel TpH pemieHWH Y4eOHBIX 3a7ad, TNPUHAMATh IEJIb COBMECTHOM
JeSITEIbHOCTH, TUTAHUPOBATh OPTraHU3aIlMI0 COBMECTHOW pabOTHI, pachpenessiTh
BUIBl PpaboOT, IOTOBapHUBATHCS, OOCYXAATh TNPOIECC W PE3yNbTaT padoTHI,
0000111aTh MHEHUS HECKOIBKHX JTIOAEH;

y4acTBOBaTh B TPYMIOBHIX (hopmax paboThl (0OCyxkaeHMsI, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMBl» H HWHBIE), BBINIOJHATH CBOK YacTh pabOThl U
KOOPJIMHUPOBATh CBOW JEHCTBUS C JPYTMMHU YICHAMH KOMAaHJIbI, OIICHUBATH
KayeCTBO CBOETO BKJIaJia B OOIIMH MPOIYKT MO KPUTEPUIM, CHOPMYITHPOBAHHBIM
y4aCTHUKAMU B3aMMOJICHCTBUS.

[MPEAMETHBIE PE3YJIbTATHI

Yucua 1 BbIYUCICHHUSA:

ONEPUPOBATh IOHATHAMH: PALMOHAIBHOE W JEHUCTBUTEIBHOE YMCIIO,
HaTypaJIbHOE, 1LIeJI0€ YHCIIO0, OOBIKHOBEHHAas M JECATHYHAs APOOb, MPOLEHTHI,
WCIIOJB30BaTh IIPU3HAKKM JEJIMMOCTH LENBIX YHUCEN, pPAa3joKEHUE 4YuCiIa Ha
IIPOCTBIE MHOKUTENHN JUIS PELICHUS 3a1a4;

BBITIONHATh  apu(METHUYECKHE  OMepalud C  PAUUOHAIBHBIMH U
JEHCTBUTEIbHBIMU YUCIIAMU;

BBINOJIHATH MPUOIMKEHHBIE BBIYMCIICHUS, UCIIONb3Ys IIpaBUila OKPYIJICHUS,
JieNaTh NPUKUAKY U OLEHKY PE3yJIbTaTa BEIYMCIICHH;

OIEpUpPOBATh NOHATUAMU: CTEIIEHD C LEIbIM M PAllMOHAIBHBIM ITI0KA3ATENIEM,
cTa”zapTHas (opMa 3amucu JAEWCTBUTEIBHOTO YHCIA, KOPEHb HATypaJbHOU
CTENEHH, UCIOJIb30BaTh NOAXOJALIYI0 (OPMY 3allUCH IEHCTBUTENBHBIX YUCEN IS
peuIeHUs IPAKTUYECKUX 3a]a4 U NIPEICTaBICHUS JaHHBIX;

ONEPUPOBATH MOHATUAMU: CUHYC, KOCUHYC M TaHI'€HC IIPOU3BOJIBLHOIO YIJIA,
UCIIOJIb30BAaTh 3aIKCh MTPOU3BOJBHOTO YIJIa Yepe3 0OpaTHbIe TPUTOHOMETPHUECKHE
byHKINMH,

ONEpPUPOBATH MOHATHAMH: JorapudmM Uucia, NECATUYHBIE W HATypalbHbIE
aorapu@mel.

YpaBHeHHs U HEPABEHCTBA:

ONEPUPOBATH MOHATUSAMHU: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO, LENOE,
palMOHAIBHOE, UPPALMOHATIBHOE YPABHEHUE, HEPABEHCTBO, TPUTOHOMETPUYECKOE
YpaBHEHHUE;

BBINOJIHATh NPeoOpa3oBaHUsl TPUTOHOMETPUUYECKUX BBIPAKEHUN U pelllaTh
TPUTOHOMETPUYECKUE YPAaBHEHHS,



BBITIOJIHATh MPEOOpa3OBaHUs LIEJBIX, PAMOHAIBHBIX U HUPPALMOHAIBHBIX
BBIDOKEHMM M pellaTb  OCHOBHBIE  THUIIBI  LEJbIX, PAlUOHAIBHBIX U
VPPALMOHAIBHBIX YPABHEHUI U HEPABECHCTB;

IPUMEHATh YPABHEHUS U HEPABEHCTBA JUIS PEIICHMS] MaTEMAaTUYECKUX 3a1a4
¥ 3a71a4 U3 pa3IMuHbIX 00JacTel HAyKu U peasbHOM KU3HY;

MOJICIMPOBaTh pEalbHbIE CHUTyallUM Ha S3bIKE anreOpbl, COCTaBIATH
BBIDAKCHMSI, YpPAaBHEHMS, HEPABEHCTBA II0 YCJIOBHMIO 3aJadd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEIIM C HCITIOIb30BAaHUEM alllapara ajareopsr;

OPUMEHSTh CBOWCTBA CTEMEHU i1 M[PeoOpa3oBaHMsl  BBIPAKECHHI,
ONEpUPOBATh MOHATHSMU: IOKA3aTEIbHOE ypPaBHEHUE M HEPABEHCTBO, DPEIAThH
OCHOBHBIE THUIIbI IOKA3aTEIbHBIX YPABHEHUI U HEPABEHCTB;

BBITIOJHSATH MPeo0pa30oBaHus BIPAXKEHUN, COEPKAINX JOrapu(MBI,

OTIEpUPOBATh MOHATUAMHU: JIOTAPU(PMHUUECKOE ypaBHEHHE W HEPABEHCTBO,
pelaTb OCHOBHBIE TUIIBI JIOTAaPU(PMUUECKUX YPAaBHEHUN 1 HEPABEHCTB;

HAaXOJUTh PELICHUS] IPOCTENIINX TPUTOHOMETPUUECKUX HEPABEHCTB;

OIEpUpPOBATh IMOHATUSMHU: CUCTEMA JIMHEMHBIX YpPaBHEHUH U €€ pelIcHHUE,
UCIIOJIB30BATh CUCTEMY JIMHEHWHBIX YPABHEHUH Il PELICHUS IPAKTUYECKUX 3a/aY;

HaXOJUTh PEIICHMs NPOCTEHIINX CUCTEM M COBOKYITHOCTEH PallMOHAJIBHBIX
YPaBHEHUI U HEPABEHCTB;

MOJICIMPOBaTh pEalbHbIE CHUTyallUM Ha S3bIKE anreOpbl, COCTaBIATH
BBIDAKECHHS, YPABHEHUS, HEPABEHCTBA M CHCTEMbl 10 YCIOBHUIO 3aJayH,
UCCIIEIOBATh MOCTPOCHHBIE MOJIENIH C UCTIOJIb30BAaHUEM ammapaTa aareOpbl.

DOyHKUMU U TPAPUKH:

OTEPUPOBATH MOHATUSAMU: (YHKIIHS, COCOOBI 3adaHus (QyHKUIMHU, 00JIacTh
OmpezeNieHus] U MHOXECTBO 3HAueHUN (QYHKIUH, rpaduk (QYyHKIUH, B3aUMHO
oOpaTHble (PYHKIINH;

ONEpUPOBATh MOHATHSAMM: YETHOCTb M HEYETHOCTb (QYHKIUH, HYIH
(YHKIMM,  [POMEXYTKM  3HAKONOCTOSIHCTBA,  Iepuoaudeckas  (QyHKUus,
OPOMEXYTKM  MOHOTOHHOCTHM  (PYHKIMM, TOYKH OIKCTpeMyma  (PYHKIMH,
HauOoJblllee U HauMEHbIlIEEe 3HAUCHUs (YHKIUU Ha MPOMEXYTKE, UCIIOJIb30BAThH
UX JUIsl UcciaeioBaHus QyHKIUM, 3alaHHOM rpadukom;

UCIOJb30BaTh Ipa@uKu (QYHKUMHA A1 pELICHUs ypaBHEHUH; CTPOUTHh M
yuTaTh TpapuKH JIMHEHHOM (QYHKIMHM, KBaJApaTUYHOW (YHKIUU, CTEIEHHOU
(GYHKIUH C LEeTIbIM MTOKa3aTeseM;

OTEpUPOBATH MOHATUSAMU: TpapUKU TMOKa3aTeNbHOM, JorapuMUUecKoil u
TPUTOHOMETPUUECKUX (DYHKUMH, N300paxaTh UX Ha KOOPAMHATHOM TUIOCKOCTH H
WCITOJIB30BATh JJIS PEIICHUS] YPABHEHHUI U HEPABEHCTB;

n300paxaTh Ha KOOPAMHATHOMN TJIOCKOCTH TpadUKH JIMHEHHBIX ypaBHEHUU
Y UCIIOJIB30BaTh UX JUISl PELIEHUSI CUCTEMBI JINHEWHBIX YPaBHEHU;

UCIOJNB30BaTh TIpadUKU (QYHKIMUN [ UCCIENOBaHUS INPOLECCOB U
3aBUCUMOCTEHN MPU PELIEHUM 3aa4 U3 JIPYIMX Y4eOHBIX MPEIMETOB U PEATbHOU
KU3HU, BBIPAXXaTh (HOPMYJIaMH 3aBUCUMOCTU MEX]ly BEIMUMHAMY;

Hayana mareMaTH4eCKOro aHAJIU3a:

ONEpUpPOBaTh MOHATUSMM: TOCJIENOBATEIbHOCTh, apudmMeTrndyeckas U
reoMeTpuYecKas Mporpeccuy; ONeprupoBaTh MOHATHIMU: OECKOHEUHO YObIBaroIias
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TEOMETPUYECKasl Tporpeccusi, CyMMa OECKOHEUHO YOBIBAIOIICH TeOMETPHYECKON
POrpeCCHy;

3a/laBaTh IMOCIJIEIOBATEIbHOCTH PA3JIMYHBIMU CIOCOOAMHU; HCIOJIb30BaTh
CBOMCTBa MOCJENI0BATEILHOCTEN M MPOrpecCHil NIl PElIeHMs] pealibHbIX 3ajad
IMPUKJIAJHOTO XapaKTepa.

ONepupoBaTh MOHATUSAMU: HETpepbIBHAS (GYHKUHUS, MPOU3BOAHAS (DYHKIIHH,
UCII0JIb30BAaTh F€OMETPUUYECKUM U (PU3UUECKUI CMBICI MPOU3BOIHOM ISl pellIeHUs
3a/la4; HAXOAWTh TPOW3BOJHBIC  DJIEMEHTApPHBIX  (DYHKIMM, BBIYUCIATH
IPOU3BOIHBIC CYMMBI, TPOU3BEICHUS, YACTHOTO (DYHKITU;

WCIIOJIB30BaTh  TPOM3BOAHYIO Il HWCCienoBaHus  (QyHKIIMM  Ha
MOHOTOHHOCTh W OJKCTPEMYMBI, MPUMEHATH PE3yNbTaThl HUCCIAEAOBAHUS K
MOCTPOCHUIO IPpaUKOB;

UCIIOJIb30BaTh MPOU3ZBOAHYIO I HAXOXKJICHHUS HAWIYYIIErO PEIICHHS B
MPUKJIAJAHBIX, B TOM YUCJIE COLMATIbHO-9KOHOMUYECKUX, 3a]a4ax;

OMepupoBaTh TMOHATUSIMU: T[EpBOOOpa3Hasi MW  UHTErpaj, [OHUMATh
reOMETPUYECKUN U (PU3UUECKUN CMBICI UHTErpalia;

HaXOJUTh MEPBOOOPa3HbIE 3JIEMEHTAPHBIX (DYHKIMM, BBIYUCISITH UHTETpal
o ¢hopmyne Hetorona—JleliOnuia;

pemaTh NpUKIagHble 337a4, B TOM YHUCJE COIMAIbHO-I’KOHOMUYECKOTO U
bu3nYecKoro xapakrepa, Cpe/ICTBaMi MaTEMAaTHUYECKOTO aHAJIK3A.

MHo:xecTBa M JIOTHUKA:

ONEpPUPOBATh MOHSATUAMHU: MHOXECTBO, OIEpali HaJ MHOXECTBaMU;
UCIIOJB30BaTh TEOPETUKO-MHOXKECTBEHHBIN amnmapaTr JJisl ONUCAHUS PealbHbIX
MIPOIIECCOB U SBJICHUM, TIPU PEIICHUH 33]1a4 U3 APYTUX YI€OHBIX MPEIMETOB;

ONepUpoOBaTh  MOHATUIAMMU: ONpe/elieHue,  TeopeMa,  CJIEACTBHUE,
JI0Ka3aTEeIbCTBO.

Crepeomerpusi:

OMepUpOBaTh MOHATUSIMU: TOUYKA, PsIMasi, MIOCKOCTh; TPUMEHSITh aKCHOMBI
CTEPEOMETPHUU U CIIECTBUS U3 HUX MPHU PEIICHUH F€OMETPUUYECKUX 3a]1a4;

OMepUpOBaATh MOHATUSAMU: MAPAUIETLHOCTb U MEPIEHIUKYISIPHOCTD MPSMbIX
U TNIOCKOCTEM;

KJacCu(UIMPOBATh B3aMMHOE PACIOJIOKEHUE MPSMBIX M TUIOCKOCTEH B
POCTPAHCTRBE;

ONEPUPOBATh TMOHSITUSIMU: ABYTPAHHBIM Yroji, TPaHW JBYIPAHHOTO YIia,
pebpo ABYTpaHHOTO yTia, JUHEHHBIA YroJl IBYTPAHHOTO YIJIa, TpaaycHas Mepa
JIBYTPAHHOTO yTa;

ONEPUPOBATh TMOHATUSIMU: MHOTOTPAHHUK, BBINYKIBIA W HEBBIMYKIbINA
MHOTOTPAHHHUK, JJIEMEHTHl MHOTOTpaHHMKA, NPaBUJIbHBIA  MHOTOTPAHHUK;
pacrio3HaBaThb ~ OCHOBHbIE  BHUJbl ~MHOTOIPAaHHUKOB (MUpamMuja, MOpuU3Ma,
PSIMOYTOJIbHBIN Napasijiesienumne, Kyo);

KjJaccu(UIMpOBaTh ~ MHOTOIPAHHHWKHW,  BbIOMpas  OCHOBaHUS Ui
Kkiaccuukanmy  (BBITYKIbIE M HEBBIYKJIblE MHOTOTPAHHUKH, MPaBUIIbHBIC
MHOTOTPAHHUKH, TIPSIMbI€ U HAKJIIOHHBIE MPU3MBbI, TapaJIJICIeUIe bl );

OMepUpOBaTh MOHATUSMHU: CEKylIasi MIIOCKOCTh, CEYEHUE MHOIOTPAaHHUKOB;
OOBACHSTH MPUHIIUIBI TOCTPOEHUSI CEYEHUH, UCTIOIB3YSl METO/ CIIE/OB;
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CTPOUTH CEUEHUSI MHOTOTPAHHHUKOB METOJOM  CJI€ZOB, BBIMOJHATH
(BBIHOCHBIC) IIOCKHE YEepTEe)KU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (uUryp: BHUI
CBEpXY, COOKY, CHU3Y;

pemaTh 3aJa4d Ha HaXOKICHHE TeOMETPHYECKHX BEJIMYMH 10 00pasuam
WIN aIrOpUTMaM, MPUMEHSS M3BECTHBIC aHATUTHUYECKUE METOAbI NPU PElIeHUH
CTaHJAPTHBIX MAaTEMAaTUYECKUX 3a]au Ha BBIYMCICHHE PACCTOSIHUN MEXIY IBYMS
TOYKaMH, OT TOYKM JO TMpsIMOH, OT TOYKM JO IJIOCKOCTH, MEXIY
CKPEIIUBAIOIIUMHUCS MTPSIMBIMU;

pemarh 3a7adyd Ha HaxXOXKICHHE T'€OMETPHUYECKHUX BEJIIMYMH IO 0Opasiam
WIA alrOpUTMaM, MPUMEHSS W3BECTHBIE aHAIUTUYECKUE METOJbI MPU PEIICHUU
CTaHJApPTHBIX MaTeMaTWYeCKUX 3aJady Ha BBIYUCICHHE YIJIOB  MEXIY
CKPEIIMBAIOIIUMUCA TPSIMBIMHU, MEXAY TMNPAMOA U IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMU, IBYTPAaHHBIX YTJIOB;

BBIYUCIIATH O0BEMBI U TUIOMIAN MOBEPXHOCTEH MHOTOIPAaHHHUKOB (TIpHU3Ma,
nupamMpia) ¢ TNpuUMEeHeHueM (OpMyJ, BBIUHCIATH COOTHOLICHHUS MEXIY
IUIOINASIMU MTOBEPXHOCTEN, 00bEMaMH MOT0OHBIX MHOTOIPaHHUKOB;

ONEepPUPOBATH TOHATHUSAMH: CHMMETpPUSI B IPOCTPAHCTBE, LIEHTP, OCh U
IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh U IMJIOCKOCTh CUMMETPHUH (PUTYDBI;

U3BJEKaTh, MPEOOPa3OBbIBATh U HHTEPIPETUPOBATH HHGOPMAIHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypax, MPEACTaBICHHYIO Ha YepTexax U
PUCYHKAX; MPUMEHATh TeOMETpHUUecKUe (aKThl AJI PEUICHHUS] CTEPEOMETPUUECKUX
3a7a4, MPEANOIaraoluX HECKOJIBKO IIaroB PELICHHs, €CIIA YCIOBUS MPUMEHEHUS
3aJjaHbl B IBHOH (opMe;

OPUMEHSTh MPOCTEHIINE MPOrpPaMMHBIE CPEICTBA U BJIEKTPOHHO-
KOMMYHHMKAIIIOHHBIE CHCTEMbl TpPU PEIICHUH CTEPEOMETPUUECKHX 3a/ad;
OPUBOJUTH MPUMEPHl MAaTEMAaTHMYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U KU3HH,
pacro3HaBaTh NPOSIBJICHHE 3aKOHOB F€OMETPUH B HCKYCCTBE;

NPUMEHSATh TOJYYECHHbIE 3HAHHS Ha MPAKTHUKE: aHATU3UpOBATh pPeajbHbIC
CUTyalluM M NPUMEHSTh HU3y4YEHHBIE IOHATHS B MpOIECCEe IOMCKA pPELICHHS
MaTeMaTH4ecKd CQOPMYIMPOBAHHOW NPOOJIEMBbI, MOJEIMPOBATH peaIbHbIC
CUTyalluM Ha S3bIKE TEOMETPHM, UCCIEA0BaTh IOCTPOCHHBIE MOJEIH C
UCTIOJIb30BAHUEM I€OMETPUUYECKIX MOHATHUI U TeOopeM, anmnapaTa ajareOpsl, pemarb
NPaKTUYECKHE 33]]a4H, CBSI3aHHbIE C HAXOXKICHUEM T'€OMETPUYECKUX BEITUYHH.

ONEepPUPOBATh MOHATUSAMU: IMIMHIPUYECKAs MOBEPXHOCTb, 0Opa3yrolne
WIMHAPUYECKON  TMOBEPXHOCTH,  IWJIMHAP,  KOHUYECKas  MOBEPXHOCTb,
o0pa3yrolne KOHUYeCKOW MOBEPXHOCTH, KOHYC, cpeprudeckasi HOBEPXHOCTh;

pacrno3HaBaTh Teja BpalleHus (IIHHIP, KOHYC, cepa U 1map); OObIACHATD
CIOCOOBI MOTYYEHUS TEJ BPALLCHUS;

KJIACCU(PUIIMPOBATh B3aMMHOE pPAaclojoXeHHue cdeppl U IUIOCKOCTH;
ONepUpOBaTh MOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTa, BBICOTA
CerMeHTa, IIAPOBOIl CIIOW, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA LIAPOBOTO CIIOS,
IapOBOM CEKTOP;

BBIYUCIIATE OOBEMBI M IUIOLMIAAM TOBEPXHOCTEH TeJl  BpalleHus,
reOMETPHUECKUX TeJ C MPUMEHEHUEM (OpMYII;
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ONEpUpPOBATh TMOHATHSMH: MHOTOTPDAaHHHUK, BIHCAaHHBIM B cdepy u
ONMCAHHBIA OKOJO cdeprl, cdepa, BOUCAHHAS B MHOTOIPAHHUK WM TeJO
BpAILCHHUS;

BBIYUCIISATH COOTHOILICHHUS MEXIY IUIOIAASMU TMOBEPXHOCTEH U 0ObEMamMu
IMOJJOOHBIX TEN;

n300pakaTh H3ydaemble (GUIypbl OT PYKH M C NPUMEHEHHUEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB,

BBITIOJHATh  (BBIHOCHBIE) TIUIOCKHE YEPTEKU U3 PHUCYHKOB MPOCTHIX
00BEMHBIX UTYD: BUII CBEPXY, COOKY, CHU3Y, CTPOUThH CEUEHUS TEJl BPAIICHHUS;

U3BIIEKAaTh, HMHTEPIPETUPOBATH W MPEOOpPa3OBbIBATH HMH(POPMAIHIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEICTaBICHHYIO HAa YEepTEeKax U
PHUCYHKaX;

OIepUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATh JICHCTBHSI CJIOXKEHHS BEKTOPOB, BBIYUTAHHS BEKTOPOB |
YMHO>KEHUS BEKTOPA Ha YUCII0, OOBACHATH, KAKUMU CBOWCTBAMHU OHH 00J1a/1a10T;

HIPUMEHSTH MIPABUIIO NapaslieseuIena;

OIIepPUPOBATH MOHATHUAMHU: JIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOPA, Yrol MEXIY
BEKTOpaMH, CKaJIIPHOE MPOU3BEIEHIE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIaHAPHBIE
BEKTOPBI;

HaXOJUTh CYMMY BEKTOPOB M MPOU3BEICHIE BEKTOPA HA YHUCIIO, YTOJI MEXIY
BEKTOpPAMH, CKJIIPHOE MPOU3BEACHHUE, PACKIaAbIBaTh BEKTOp IO JABYM
HEKOJJTMHEAPHBIM BEKTOpaM;

3aJaBaTh IUIOCKOCTh YpPaBHEHHEM B JEKapTOBOM cCHCTEME KOOPAHMHAT;
OPUMEHATh T€OMETpUYEeCKue (aKThl AN PEHICHHS CTEPEOMETPUUYECKUX 3ajad,
IPENOoaraloliuX HECKOJbKO IIAroB pELIEHUs, €CIM YCIOBUS NPUMEHEHUs
3aJaHbl B SIBHOHU (opme;

pemaTh MpocTeiIne TreoMeTpHUYecKre 3afauyd Ha MPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/1a;

pemaTh 3aJaud Ha JOKa3aTeIbCTBO MAaTeMaTHYECKUX OTHOIIEHUH U
HAXOXKJCHHE FeOMETPUUECKUX BEJIWYHH 10 00pa3laM WUiIH alropuTMam, NPUMEHSs
M3BECTHBIE METOJIbI IIPH PEIICHUH CTAHJAPTHBIX MaTEMaTUYECKHX 3a/ay;

NPUMEHATh MPOCTEHIIMe TPOrpaMMHBIE CpPEICTBA M DIEKTPOHHO-
KOMMYHHKAIIIOHHBIE CUCTEMBI MTPH PEIICHUN CTEPEOMETPUUECKUX 3a/1aY;

NPUBOJUTH TPUMEPHl MATEMAaTHUYECKHX 3aKOHOMEPHOCTEH B MPHPOAE U
KU3HHU, paclio3HABATh MPOSBICHUE 3aKOHOB T€OMETPHUHU B UCKYCCTBE;

NPUMEHATH MOJYYCHHbIC 3HAHUS HA MPAKTHKE: aHAIU3UPOBATh peajbHbIC
CUTyalldd W TPHUMEHATb H3yYEHHbIE MOHSTHUS B TPOIECCE MOMCKAa PEIICHUs
MaTeMaTH4eCcKu C(HOPMYIHPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATH pPEasbHBIC
CUTyallUM Ha S3bIKE TEOMETPHM, UCCIEA0BaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAHUEM I'€OMETPUUYECKUX MOHATHUI U TeOpeM, amnmnapaTa ajareopsl, pemarb
NPaKTUYECKHE 33]]a4H, CBSI3aHHbIE C HAXOXKICHUEM T'€OMETPUYECKUX BEITUYHH.

Teopus BeposiTHOCTEI:

YUTATh U CTPOUTDH TAOJHIIBI U AUATPAMMBI;
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OTepupoOBaTh  TOHATHSAMHU:  CpemHee  apudMeThyeckoe,  MeauaHa,
HauOoJIblIee, HAUMEHbBIIIEe 3HAYEHHUE, pa3MaxX MacCHBa YUCIOBBIX JaHHBIX;

OMepUpOBaTh MOHATUAMM: CIYYaWHBIN SKCIEPUMEHT (OMBIT) U ClIy4yalHOe
coObITHE, DPIEMEHTapHOE COObITHE (PIEMEHTAPHBIA HCXOJ) CIYyYalHOTO OIBITA,
HAXOJIUTh BEPOSTHOCTH B OMBITAX C PABHOBO3MOKHBIMU CITyYalHBIMU COOBITUSIMH,
HaXOJUTh U CpPAaBHUBATh BEPOSITHOCTU COOBITUA B M3YYEHHBIX CIIy4ailHBIX
DKCIEPUMEHTAX;

HAaXOAUThb U (OPMYyIHUPOBaTh COOBITHS: IepeceueHne u OOBbEAUHEHUE
JAHHBIX COOBITUM, COOBITHE, MPOTUBOTIOIOKHOE JAHHOMY COOBITHIO, TTOTH30BATHCS
auarpaMMmamu Jisepa u GopMyIoi CIIOKEHHUST BEPOSITHOCTEH TP PEIISHUH 33]1a4;

OTIEpUPOBAThH MOHATUSIMH: YCIOBHAsI BEPOSTHOCTh, HE3aBUCUMBIE COOBITHSI,
HaxOJUTh BEPOSITHOCTH C MOMOILBIO MpPaBUIa YMHOXKEHHUS, C MOMOUIBIO J€pEBa
CJIy4alHOI'O OIBITA;

OPUMEHSATh KOMOMHATOPHOE MPABUIIO YMHOXKEHHUS NpHU PEIICHUH 3ajady;
ONEpPUPOBaTh NOHATHUSAMH: UCIBITAHUE, HE3aBUCUMBIE WCIBITAHUSA, CEpUs
UCIIBITAaHUM, yCHeX M HeyjJauya, HaxXOIuUTh BEPOSATHOCTU COOBITUH B cepuu
HE3aBUCUMBIX MCIBITAHUN 10 MEPBOIrO ycleXa, HAXOAUTh BEPOSITHOCTU COOBITHI B
CEpUU UCIIBITAHUN bepHyIum;

ONEPUPOBaTh  MOHATUSAMM:  CllydallHas  BEJM4YMHA, PaCIpEIcICHUE
BEPOSTHOCTEN, TMarpaMMa pacrpeieICHHUs.

CpaBHUBAaTh  BEPOSITHOCTH  3HAYECHUM  CIyYalHOW  BEJIWYUHBI IO
pacnpeeeHUIO UK C IIOMOIIBIO IHarpamu;

ONEepUpoOBaTh  MOHATHEM  MAaTEeMaTHYECKOrO0  OXKHMJAHUS, MPUBOIUTH
MPUMEPHI, KaK MNPUMEHSAETCS MATEMAaTUYECKOE OXHUIAAHUE CIy4allHON BEJIMYHMHBI
HAaXOJWUTh MaTEMAaTUYECKOE OXKUJIAHUE 10 JAHHOMY PACIIPEIECICHUIO;

MMETh MPEACTABICHUE O 3aKOHE OOJIBIIINX YHCEIT;

UMETh MPEICTABIEHUE O HOPMAJIIBHOM PACTIPEICIICHUN
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3. CTPYKTYPA U COAEP KAHUE YYUEBHOI'O IIPEJIMETA OYVYIL.04
MATEMATHKA

3.1 O6bem yueonoro npeamera OYIL.04 MatemaTuka v BUAbI y4eOHOM
padoThI

Bup yuyeOHoii padoThl O0bem

4acoB
O0beM paboThl 00y4aAIONIUXCS B AKaJleMHYEeCKHX Jyacax (Bcero) 296
O0bem padoThl  oOyyammUXcsi BO  B3aMMOJEHCTBUM € 272

npenojgaBaresyemM (BCero)

B TOM 4HUCJIC:.

JIEKIIAN 116

MIPAKTUYECKUE 3aHATHUS 156

IIpomexyTouyHasi arrecranus B popme

Ne 1l u 2 cemectp —3K3aMeH, B TOM YHCJIE: 24
MOJIFOTOBKA K SK3aMEHY,
npeIdK3aMeHalMOHHAs KOHCYIbTalUs,
npolelypa ciaun sK3aMeHa
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3.2 TemaTu4eckuii IJIaH u coaep:xxanue yueonoro npeamera OYI1.04 MaremaTuka

TemaTruueckue Oo6bem OcHOBHBIE BU/IBI 1eSITeJILHOCTH
OcHoBHOE coiep:KaHue
0JI0KH, TeMbI 4acoB o0yuaronierocsi
1 2 3
Tema 1. ConeprkaHue JEKINU 2
MHo:xkecTBa 1 MHoecTBO, onepaluy Haja MHOKecTBaMu. J{narpamMmel Dinepa—Benna. Hcrnons30BaTh TEOPETUKO-
panMoHaJbHBIX | PaninonansHble yncna. OOBIKHOBEHHBIE U AECATUYHBIE APOOU, IPOLIEHTHI, MHOECTBEHHBIN anmnapar s
U OCCKOHEUYHBIC TIEPUOAMYECKHE POoOH. AprUPMETHICSCKHUE OTIEPAITUH C OMUCaHUs X0J1a PEIICHUS
AEHCTBUTENbHBI | pallMOHAIIBHBIMH YHCIAMU, TPEOOPa30BaHNUs YHCIOBBIX BBIPAXKEHUN. MaTeMaTUYeCKHUX 3a/1a4, a TAKKE
X YHCeJl. [Ipumenenne qpoOei ¥ IPOIEHTOB ISl PEIICHUS TPUKIAIHBIX 337249 U3 peabHBIX MPOLIECCOB U SABJICHUM, TpU
PanuoHanbHBIE | pa3IMYHBIX OTPACIICH 3HAHWN W PeaIbHON KU3HH. [|eficTBUTENbHBIE YHCIIa. pEIlIeHnH 3aa4 U3 IPYruxX y4eOHbIX
ypaBHeHMs M | PanmoHanbHbBIE ¥ HppallMOHABHEIC Yucia. ApudMeTudecKre oneparum ¢ npeameToB. OnepupoBaTh
HEPABEHCTBAa | JelicTBUTEIbHBIMU Ycnamu. [IpubnnxEHHbIE BEIYUCIICHUS, TPaBHIIa MOHATUSAMMU: PAlMOHAIBHOE YUCIIO,

OKpYTJICHUS, TPUKUIKA U OLIEHKA PE3yJbTaTa BBIYMCIEHUNA. TOoXAECTBA U
TOKJIECTBEHHbIEC TPe0Opa3oBaHus. Y paBHEHNE, KOPEHb ypaBHEHUSI.
HepaBeHnctBo, penienre HepaBeHCTBAa. MeTo1 HHTEPBAIOB. Pelienue nenpix
U 1poOHO-paIllMOHATILHBIX YPABHEHHUH U HEPABEHCTB

JIEHCTBUTEIILHOE YHCIIO,
OOBIKHOBEHHAs APOOB, IeCATUIHAS
Ipo0b, MPOLEHTHI. BEIMOTHATE
aprupMETHUYECKHUE OTIepaIuu C
paIoHaTbHBIMU U
JIECTBUTEIbHEIMH YHCIAMH;
MpUOTHKEHHBIE BBIYUCIICHUS,
WCIIONB3YS TIPaBUIIa OKPYTIICHUS.
JlenaTp NPUKUAKY U OLEHKY
pe3yibTaTa BEIYUCICHUH.
OnepupoBarh NOHIATUSIMU:
TOXJIECTBO, YpaBHEHUE, HEPABCHCTRO;
LIEJI0€ U PallMOHAIBHOE YPaBHEHUE,
HEpaBEHCTBO. BRITIONHATE
npeoOpa3oBaHUs LETBIX U
palMoOHaNbHBIX BhIpaKeHUH. Pemars
OCHOBHBIE THIIBI LIEJIBIX
WPPAIMOHAIILHBIX YPaBHEHUN 1




HepaBeHCTB. [IpuMeHsTh
paloOHaIbHbIC YPAaBHEHUS U
HEPaBEHCTBA JUIS PEILICHUS
MaTeMaTHYECKUX 3a7ad U 3a7a4 u3
pa3nuyHbIX o0JacTeil HayKu U
peanbHOU KU3HU

IIpakTrueckue 3aHATHUS 4
Tema 2. ConeprkaHue JEKINU 4
DOyHKIHMHU U 1 ®ynkuus, crocoOs! 3ananus GyHKIUN. B3anMHuo oOpaTHble QyHKIHH. OnepupoBarh NOHATUSAME: (DYHKITHS,
rpaguxu. I'padpux pyakmuu. O61acTh onpeIeIeHUsT 1 MHOXKECTBO 3HAUCHUI crocoObl 3aaHus PYHKIINH, B3aUMHO
Crenensn ¢ ¢ynkunu. Hynu ¢pynkuuu. [IpoMexxyTku 3HaKOmocTostHeTBa. YETHBIE 1 oOpaTtHble PYHKIUH, 00JacTh
LeJIbIM HeuéTHble pyHkuuu. CTeneHsp ¢ 1ensiM nokazarenem. Crannaptaas Gopma OIpEJICJIEHUS] U MHOYKECTBO 3HAUCHHUH
noKasareJyemM 3aMncH IeHCTBUTENBHOTO yKcia. Vicnoap3oBaHue Noaxoasmien (opmsbl ¢bynkuuu, rpapux GyHKIUY,
3allUCH JCHCTBUTENBHBIX YUCEN JUISl PEIICHHs] TPAKTUUYECKHUX 3a1a4 U 4ETHOCTh M HEYETHOCTh (DYHKIINH,
npezcTaBieHus AaHHbIX. CTeneHHas QyHKIHS ¢ HATypaJIbHBIM U IIETIBIM HYJIH (QYHKIIUH, TPOMEKYTKU
nokazateneM. E€ cBoiicTBa u rpaduk 3HAKOMOCTOSIHCTBA. BBIMOIHATH
peoOpa3oBaHUs CTENCHEH C IETBIM
nokasaresnem. Mcnonp3oBarh
CTaHIApTHYIO (GOPMY 3aITUCH
JNEUCTBUTEIILHOIO YHCIIA.
®opmMynupoBaTh U WILTIOCTPUPOBATD
rpauIecKy CBOMCTBA CTETICHHOU
¢bynkuuu. Beipaxars hopmynamu
3aBUCUMOCTH MEX/ly BETUYNHAMH.
Hcnonb30Bath 1U(POBBIE peCypCh
JUTsl IOCTPOCHUS TpadUKOB (QYHKIIUH
Y U3YYEHUS UX CBOWCTB
ITpakTHueckue 3aHsATUS 6
Tema 3. Cojeprxanue JEeKIUU 2
Apudmernyeck | 1 Apudmernueckuii KOpeHb HaTypaIbHOU cTeneHu. JledcTBus ¢ @opMynIHpOBaTh, 3aIIUCHIBATH B

Uil KOpeHb N—
OM cTemeHH.

apu(MeTHYECKUMH KOPHAMHU N—OH cTeneHu. Perenne nppanmuoHanbHbIX
ypaBHEHHI 1 HepaBeHCTB. CBOICTBA M rpauK KOPHS N-0i CTETIEHU

CUMBOJIMYECKOM (hopme U
UJITIOCTPUPOBATH IPUMEPAMU




HppauuoHajibH
ble YPABHEHHA
U HEPaBEHCTBA

CBOMCTBA KOPHS N-OM CTEIEHU.
BrimonusaTe npeobpazoBanus
UPPAlMOHATIEHBIX BBIPAKCHHM.
Pemarb OCHOBHBIE THUIIBI
UPpalMOHATLHBIX YPaBHEHUN U
HepaBeHCTB. [IpuMeHsTs s
peleHus pa3IuvHbIX 3a]a4
MppalMOHaNIbHbIE YPaBHEHUS U
HepaBeHCTBa. CTPOUTH, YUTATh
rpaduk KOpHS N-Oi CTENEHH.
Hcnonb30Bath 1U(POBBIE peCypCh
JUTSI IOCTPOCHUS TpadUKOB ) yHKITHHA
Y U3YYEHUS UX CBOVCTB

ITpakTueckue 3aHsATUS 4
Tema 4. Cojeprxanue JEeKIIN 2
DopMy.Jibl 1.CunHyc, KOCMHYC ¥ TAHT€HC YHCIIOBOTO apryMeHTa. ApKCHUHYC, OnepupoBaTh NOHATHAMU: CUHYC,
TPUIOHOMETPH | ApKKOCHHYC U apKTaHT€HC YHCIIOBOIO apryMeHTa. TpuroHomeTpuyeckas KOCHHYC Y TAHT€HC MPOU3BOJIBHOTIO
H. OKPYXHOCTb, OIpe/ieJIeHIe TPUTOHOMETPUUECKHUX (YHKIINI YUCIOBOTO yria. Mcnonb30BaTh 3an1Ch
Tpuronomerpu | aprymenrta. OcHOBHbIE TpUroHoMeTpHueckue Gpopmynsl. IlpeodpasoBanue MIPOU3BOJIHOTO yIJIa uepe3 0OpaTHbIE
YyecKHe TPUTOHOMETPUYECKUX BBIPAXKEHUN. Perenne TpuroHoMeTpuaecKux TPUTOHOMETpHYECKHE (PYHKLINU.
YpaBHEHUA ypaBHEHUU BrimonuaTe npeoOpa3oBaHus
TPUTOHOMETPUYECKUX BBIPAKEHUM.
Pemiate 0OCHOBHBIE TUIIBI
TPUTOHOMETPUYECKUX YPABHEHHI
[IpakTrueckue 3aHATHs 6 OnepupoBarh NOHITUSIMU:




Tema 5. 1.ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHKS IIOCIIEI0BATEILHOCTEH. 2 IIOCJIEIOBATEILHOCTD,
IMocaenoBaTear | MOHOTOHHBIE MOCIEIOBATEILHOCTH. AprUpMETHUECKas U TeOMeTpUuYecKas apudmeTryeckas u reoMeTpudecKas
HOCTH U nporpeccuu. beckoHeuHo yObIBaroIas TeOMETpUYECKast IPOTPECCHsL. porpeccuu; 6ECKOHEYHO
nporpeccuu Cymma OeckoHe4HO yObIBaroliei reomerpuueckoit mporpeccuu. @opmyna yOBIBaroIIasi TeOMeTpUIECKast
CJIOKHBIX MPOIEHTOB. Vcrosib30BaHUE IPOrPECCHU IJIsl PEIICHHS PEeaTbHbIX mporpeccusi, cyMmMa 6€CKOHEYHO
3a/1a4 MPUKJIAJHOTO XapakTepa yOBIBaroOIIEH TEOMETPUICCKON
MpOrpeccuu. 3a1aBathb
MOCJIE0BATENBHOCTH PA3INYHBIMU
ciocobamu. [Ipumensts Gpopmyny
CJIOKHBIX MPOLIEHTOB JJISl PELICHUS
3a/1a4y U3 peaabHOU MPaKTUKU (C
MCIOJIb30BaHUEM KaJIbKyJIATOPA).
Hcnonb3oBars cBOMCTBA
MOCIE0BATEIBHOCTEN U TPOrpecCuil
JUTSL peLIEHUs] pealIbHBIX 3a]1a4
MPUKJIAHOTO XapaKTepa
[IpakTrueckue 3aHATUS 4
Tema 6. ConeprxaHue JTEeKIUU 1 [IpuMeHsATh OCHOBHBIE TOHATHS Kypca
HosTopenue, OCHOBHBIE OHATHS Kypca aareOpbl M Hayajl MaTEMaTHYECKOTO aHAIIN3a, IredpBI 1 HAYAI MATEMATHHECKOTO
0000 meHne, 000011IeHIE U cHUCTEMAaTU3aLUs 3HAHU I aHan3a Juisd pelcHus 3aiaq us
CHCTEeMATH3AM peanbHOM KU3HU U APYTHUX
sl BSHAHUH IIKOJIBHBIX JUCIMITIIUH
[TpakTHueckue 3aHsATUs 1
Tema 7. ConeprkaHue JEKINU 2
BBenenue B OCHOBHbIE IOHATHUSI CTEPEOMETPUU: TOUKA, MpsiMasi, MIIOCKOCTb, AKTyanu3upoBath (haKThl 1 METO/IbI
CTepeoMeTpHI0 | pocTpaHcTBO. [IpaBuina n3o00pakeHns Ha pUCYHKaX: H300pakeHUs TUTAaHUMETPUH, PEJIEBAHTHBIE TEME.

TUTOCKOCTEH, MapaiebHbIX MPSIMBIX (OTPE3KOB), CEpEAHBI OTPE3KA.
[TonsiTust: mepecexarouyecs MI0CKOCTH, epeceKarouecs npsamas u
IUTOCKOCTh. 3HAKOMCTBO C MHOTOTPAaHHUKAMHU, U300paxeHHEe
MHOTOTPaHHHKOB Ha PUCYHKaX, Ha MPOEKIIMOHHBIX yepTekax. HauanbHbie

ITonyyaTs npencraBieHus O
IIPOCTPAHCTBEHHBIX (PUTypax,
pa3buparthb mpocTeire npaBuia
M300pakeHUs ATUX PuUryp.




CBe/IeHUs 0 KyOe 1 mupamuze, uX pa3BePTKu 1 Mojenu. CedeHus
MHOTrOrpaHHHUKOB. [ToHsATHE 00 aKCMOMaTHYECKOM TOCTPOEHUH
CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX

N300paxaTh mpsMYIO U TNIOCKOCTh Ha
pucyHke. Pacrno3HaBaTh
MHOTOTPaHHUKH, TUPaAMUY, KyO,
Ha3bIBaTh UX AJIEMEHTHI. JlenaTh
PUCYHOK Ky0a, TUPAMHUJIBI, HAXOIUTh
OIMMOKHN B HEBEPHBIX N300PAKCHUSIX.
3HAKOMUTECS C CCUCHUSIMU, C
METOJIOM CJIE/IOB; UCIIOJIb30BATh IS
MMOCTPOCHHUSI CEYCHHSI METOJI CIIC/IOB,
KpaTKO 3aMUChIBATh LIaru
MOCTpOEHUs ceueHus1. Pacno3naBarth
BU/I CEUCHUS

Y OTHOIICHUH, B KOTOPBIX CEUCHHE
nenuT pedpa Kyda, HaXOIUTh
Iomanb ceuenus. Mcrnonb3oBarh
nmoaoOue MpH pelieHrH 3a1a4 Ha
MMOCTPOCHUE CEYEHUN. 3HAKOMUTHCS C
aKCMOMAaTUYECKUM MTOCTPOCHUEM
CTEpEOMETPHUH, C AKCHOMaMH
CTEepEOMETPHUU U CIEACTBUIMH U3
HuX. UmmrocTpupoBaTh akCHOMBI
PUCYHKAMH U IIpUMEpPaMu U3
OKpYyXarolier 00CTaHOBKU

[IpakTHueckue 3aHsATUS

Tema 8.
IIpsimble n
IUIOCKOCTH B
NPOCTPAHCTBE.
IMapanieasHoc
Th NPSAMBIX U
IVI0CKOCTEeH

ConepxaHue JeKIIUA

B3aumnoe pacrosioxkeHne npsiMbIX B POCTPAHCTBE: MEpECeKaIOIUecs,
napajulelbHbIe U CKpeluBaronuecs npsmele. [lapamienbHOCTb NPSMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE: Mapaljie/bHbIE MPSMbIE B IPOCTPAHCTBE;
[apaJUIEIbHOCTD TPEX MPSIMBIX; IAPAJUIEIbHOCTD IIPSIMOU U INIOCKOCTH.
VYTIIbl ¢ COHANpaBICHHBIMU CTOPOHAMU; YTOJI MEXKY MPSMBIMH B
npoctpaHcTie. [lapamienbHOCTh IIOCKOCTEN: MapasuieNbHbIe TIOCKOCTH;
CBOICTBA MapajuIeNbHbIX TI0cKOCcTeN. [IpocTelinme npocTpaHCTBEHHbBIE

AKTyanmu3upoBaTh (PaKThl ¥ METOIbI
HJ'IaHI/IMeTpI/II/I, peHeBaHTHBIe TEMC,
MPOBOUTH aHajorud. [lepedunciars
BO3MOXXHBIE CTIOCOOBI PACTIONIOKEHUS
JIBYX MPSIMBIX B TIPOCTPAHCTRBE,
WLIIOCTPUPOBATH UX Ha IIpUMEpPax.
JlaBath onpeneneHne




Gurypsl Ha MIIOCKOCTU: TETPAdAP, KyO, mapauieIenune T, MOCTPOCHHE
CeueHuu

CKPEILMBAIOIINXCS TPAMBIX,
dhopmyaupoBaTh MpU3HAK
CKPEILMBAIOIINXCS NPSAMBIX U
IIPUMEHSATH €T0 MPU PEIICHUHN
3amad. PacriozHaBaTh npusmy,
Ha3bIBaTh €€ 351eMeHThl. CTPOUTH
CEUEHUs IPU3MBbI Ha TOTOBBIX
yeprexkax. [lepeuncnsate BO3MOXKHbBIE
CIOCOOBI B3aUMHOTO PACIIONOKEHHS
MPSAMON U TJIOCKOCTH B
IIPOCTPAHCTBE, IPUBOJUTH
COOTBETCTBYIOIIME IPUMEPHI U3
peanbHOM )XU3HU. J[aBaTh
OnpeeleHUe NapaIIeIbHOCTH
IIPSIMOM U TUIOCKOCTH.
DopmyIUpOBATH TPU3HAK
[apaJUIEIbHOCTH IPSIMOU U
IIJIOCKOCTH, YTBEPKACHHUE O MPSMOKN
[IepECEUYCHUS ABYX IIJIOCKOCTEM,
MPOXOAAIINX Yepe3 NapajlieIbHbIE
npsiMble. Pemmate npakTuueckue
3a/1a4M Ha OCTPOEHUE CEYEHU M
MHOrorpanHuka. OObsSCHATH CIy4yan
B3aMMHOI'O PaCIOJIOKEHUS
Iockocreil. JlaBate ornpeneneHue
MapaJyIeabHbIX TIOCKOCTEN;
IIPUBOJUTH IPUMEPHI

W3 peaIbHOM KU3HU U OKPYKAIOLIEH
00CTaHOBKH, UJUTIOCTPUPYIOIIHE
MapajyIeIbHOCTh MIOCKOCTE.
Hcnons3oBars npusHaK
M1apaJUIEIbHOCTH IBYX IJIOCKOCTEH,




CBOMCTBA NapaJUIEIbHBIX IJIOCKOCTEN
IIPY PEIICHNN 3aa4 Ha TIOCTPOEHUE.
OOBACHATD, UTO HAa3bIBACTCS
[apaJuIeIbHBIM IPOCKTUPOBAHUEM H
KaK BBIIIOJIHSIETCS IPOEKTUPOBAHUE
¢uryp Ha iockocTh. M300paxaTs B
[apajuIeIbHON MPOEKINH Pa3INuHbIe
T€OMETpUUYECKHUE (PUTYPHI.
MonennpoBaTh peanbHblE CUTYalluu
Ha SI3bIKE TEOMETPUH, UCCIEA0BAThH
IIOCTPOEHHBIE MOJIENIN C
HCIIOJIb30BAHUEM T€OMETPUUECKUX
noHsATui. Mcronb3oBate pu
pEILIECHNN 3a/1a4 Ha IOCTPOCHUE
CEUEHUI NOHSITHE NapAJUIETbHOCTH,
IIPU3HAKH U CBOMCTBA MapalIeIbHbIX
MPSIMBIX HA MIJIOCKOCTH

[IpakTrueckue 3aHATUs

Tema 9.
Iepnenauky.s
PHOCTH
NPSMBIX H
JI0CKOCTEl

Copep:xkaHue JeKuuu

[IepnieHUKYIAPHOCTD NPAMOU U IIJIOCKOCTH: IIEPIICHAUKYIISIPHBIC IIPSIMBbIE
B IIPOCTPAHCTBE, MPSAMbIE MapajlielbHbIE U MEPHEHAUKYISIPHBIE K
MJIOCKOCTH, MPU3HAK MEPHIEHANKYISIPHOCTH IPSIMOM U IIIOCKOCTH, TEOpeMa
0 IPSAMOM NMEPNEHANKYISPHOHN MIIOCKOCTH [lepreHauKysap u HaKJIOHHBIE:
paccTosiHue OT TOUYKHU J0 IIIOCKOCTH, PACCTOSIHUE OT MPSAMOU JI0 IIIOCKOCTH

AKTyanu3upoBaTh (PaKThl U METOBI
IJTAHUMETPHUH, PEIIEBAHTHBIEC TEME,
MPOBOJUTH aHANOTUU. OOBSICHATS,
KAKOW yroJI Ha3bIBAE€TCsl YIJIOM MEKIY
[IEPECEKAIOIIMMHUCS IIPSIMBIMU,
CKPEIIMBAIOIINMUCS IPSIMBIMU B
IIpocTpaHCcTBe. /laBaTh onpeneneHue
NEPIECHIUKYJIAPHBIX IPSAMBIX U
IIPSIMOY, IIEPIICHAUKYIIIPHOH K
m10ckocTy. HaxonuTe yribel Mmexay
CKPEUIMBAIOIIUMHUCS MPSIMBIMH B KyOe
u nupamue. [IpuBonuTe npuMepsl U3




peanbHON JKU3HU U OKPYXKaIOLen
00CTaHOBKH, WILTIOCTPUPYIOIIIHE
MEePIEHIUKYISIPHOCTD MPSMBIX B
IIPOCTPAHCTBE U
NEPIEHIUKYJIPHOCTD MPSMOU K
mockocTy. opmynupoBaTh IpU3HAK
NEPIEHIUKYJIAPHOCTH IPSIMON U
IIJIOCKOCTH, IPUMEHSTh €r0 Ha
MPAaKTUKE: OOBSICHITD
MEePIEHIUKYISIPHOCTh pedpa Kyba u
JUaroHalld €ro rpaHu, KOTopasi €ro He
COJIEPKUT, HAXOIUTH JJINHY
IuaroHany Kyoa. BeraucnsTe BBICOTY
MPaBUWIBLHON TPEYrOJbHON U
IIPaBUJIILHOM YETHIPEXYTOJIbHON
nupamMuz 1o JuinHaM pédep. Pemars
3a/1a4v Ha BBIYKCIICHUS, CBSI3aHHbBIE C
MEPIEHUKYISIPHOCTHIO IIPSIMON U
IJIOCKOCTH, C UCIIOJIb30BaHUEM NIpU
pelIeHNH TUTAHUMETPUUECKUX (PaKTOB
u MeTo10B. OOBACHATE, YTO
Ha3bIBAIOT NEPHEHANKYIISIPOM U
HAKJIOHHOM U3 TOUYKHU K IJIOCKOCTH;
MPOEKIMEN HAKJIOHHOM Ha TIJIOCKOCTb.
OOBACHATD, UTO HAa3bIBACTCS
paccTOsTHUEM: OT TOUYKH J10
IJIOCKOCTH; MEXKY NapaJljIeIbHBIMU
IJIOCKOCTSIMU; MEXKIY NMPSIMOU U
MapaJuIeIbHOM €1 INIOCKOCTBIO;
MEXy CKPEIUBAOIUMUCS
npsiMbIMU. HaxouTh 3TH paccTosHUS
B IIPOCTHIX CIIydasx B KyOe,




nupamuje, npusme. Moxenuposars
pealibHbIe CUTYalluH Ha SI3bIKE
réeoMCeTpru, UCCICA0BATH
MIOCTPOECHHBIE MOJIEININ C
HCIOJIb30BAHUEM I'COMCTPUICCKUX
noHsThi. Mcrnonp30BaTh npu
pElIeHNH 3a]1a4 Ha TIOCTPOCHUE
cedueHuit Teopemy [ludaropa,
CBOMCTBA MPSMOYTOJIbHBIX
TPEYroJbHUKOB

IIpakTrueckue 3aHATHUS

Tema 10.
Yrasl Mexkay
NPAMBIMH U
IJIOCKOCTSIMH

ConepxaHue JeKIIUA

VYrael B IpOCTPAHCTBE: Yoyl MEXAY MPSIMOM U TIJIOCKOCTBIO; IBYTPaHHbIN
yroJ1, IMHEWHBIN yroJl ABYIPaHHOro yria. IlepnenaukynspHocTs
IJIOCKOCTEH: IPU3HAK MEPIEHANKYIIPHOCTH BYX IIIocKocTeil. Teopema o
TPEX MEPIEHIUKYIApaxX

AxTyanu3upoBaTh GaKThl U METOIbI
IJITAHUMETPUH, PEIIEBAHTHBIE TEME,
MIPOBOJIUTH aHANOTHHU. /laBaTh
OIIpENIETICHUE YIJIa MEXKY IPSIMOU U
IIJIOCKOCTBIO0, (DOPMYIUPOBATH
TEOpEMY O TPEX NEPHEHAMNKYIIApAX U
oOpaTHyro K Hel. Haxonuts yromn
MEKY IIPSIMOU U IJIOCKOCTBIO B
MHOT'OTPaHHUKE, PACCTOSTHUE OT
TOYKH J0 NPSAMOM Ha IIJIOCKOCTH,
HCTIONB3YS TEOPEMY O TPEX
nepneHaukynspax. [Ipooauts Ha
YyepTeKe NEPHEHANKYIISIP: U3 TOUKH
Ha IPAMYIO; U3 TOUYKH Ha IJIOCKOCTb.
JlaBaTh onpeneneHnue JByTPaHHOIO
yria u ero 3neMeHToB. OOBICHATD
PABEHCTBO BCEX JIMHEHHBIX YIJIOB
AByrpa”Horo yria. Haxonuts Ha




4yepTeKe ABYTPAHHBIN yroJl IpU
pedpe mupaMuIbl, IPU3MBI,
napajuiesienuneaa

JlaBaTh onpeienieHne yria Mexay
IIJIOCKOCTAMMU. I[aBaTB OIpCaACIICHUC U
(dbopMynrupoBaTh MPU3HAK B3aUMHO
MIEPIEHIUKYIISIPHBIX TUIOCKOCTEH.
HaxomuTs yribel Mexay MI0CKOCTIMU
B KyOe u nupamuze. Mcrnonb3oBath
IIpU PELICHUH 33]1a4 OCHOBHBIE
TCOPCMBI U MCTOAbI IINIAHUMCETPHUH.
MonenupoBaTh pealbHble CUTYal[uU
Ha A3bIKC TCOMCTPUH, UCCIICIOBATH
MTOCTPOECHHBIE MOJIEININ C
HCIOJIb30OBAHHUEM I'COMCTPUICCKUX
noHsThi. Mcrnonp30Bath npu
pelIeHny 3a/1a4 Ha OCTPOCHHUE
CEYECHMI COOTHOILIEHHS B
MPSIMOYT'OJIbHOM TPEYTOJIbHUKE

[IpakTHueckue 3aHsATUS

Tema 11.
MHOrorpaHHuK
"

ConepxaHue JeKIIUA

[TonsiTie MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPaHHUKA,
BBIITYKJIbIE U HEBBIITYKJIBIE MHOTOTPAHHUKH; Pa3BEPTKA MHOIOTPaHHUKA.
[Tpusma: n-yrospHas nmpu3Ma; TpaHU. U OCHOBAHHUS MTPU3MBI; IpsiMas U
HAKJIOHHAs MMPU3MBI; 60KOBa$I U MOJIHasA NOBCPXHOCTL IMPU3MBI.
[Tapannenenunen, NpAMOYTroJIbHBIN NTapajuIeNICIUIIE] U €r0 CBOMCTBA.
IInpamua: n-yrojapHas NMpaMuIa, TPaHA U OCHOBAHUE ITUPAMUIBL;
OO0KOBas 1 MOJIHAS TOBEPXHOCTh MUPAMUJIbL; TPABUIIbHAS U YCEUEHHAS
nUpaMuia. DIEMEHThI IPU3MbI U upamubl. [IpaBunbHbIE
MHOTOTPaHHUKU: TIOHATHE MPAaBUJILHOTO MHOTOTPaHHUKA; TPaBUIIbHAS
IpHU3Ma U NpaBUJIbHAA MUpaMUIa; IPAaBUIbHAS TPEYTOJIbHas TUpaMuIa U
PaBIIBHBIN TeTpadp; Ky0. [Ipeacrapnenue o npaBUIbHBIX

AxTyanu3upoBaTh GaKThl U METOIbI
MJITAHUMETPUH, PETICBAHTHBIE TEME,
MPOBOAUTH aHajoruu. /{aBaTh
oIpezie/ieHUE NapajlieenuIea,
pacro3HaBaTh €ro BUJIbI U U3Yy4aTh
cBOMCTBA. JlaBaTh ompeneneHue
MUPaMHJIbl, PACTIO3HABATH BU/IbI
nupamui, GOpMyIUpPOBaTh CBOMCTBA
pé06ep, TpaHei U BHICOTHI MPABHIIBHON
nupamubel. Haxoauts miomanb
TTOJTHOW U OOKOBOI MOBEPXHOCTH




MHOTOTpaHHMKaX: OKTa’dp, N0AEKa3Ip U ukocazap. Cummerpus B
IIPOCTPAHCTBE: CUMMETPHS OTHOCUTENBHO TOYKH, MPSMOM, IIIOCKOCTH.
DNeMEHTB CUMMETPUH B IMpaMuax, napauieienue1ax, IpaBuIbHbBIX
MHOIOIpaHHHMKax. BelunciaeHne 31eMeHTOB MHOTOTPaHHUKOB: pEdpa,
nuaroHan, yrisl. [lnomans 60KOBOM MOBEPXHOCTH H MOJHONW TOBEPXHOCTH
MPSIMOM TIPU3MBI, TUTOIIA/Ib OCHOBAHUMN, TeOpeMa 0 OOKOBOM MMOBEPXHOCTH
npsaMoii mpusmel. [1omaas 60KOBOI MOBEPXHOCTH U TIOBEPXHOCTH
IPaBUIBHON NMUpaMubl, TEOpEMa O MIIONIa I OOKOBOH MOBEPXHOCTH
YCEYEHHOU MUPaMUIbI

nupamubl. /laBaTe onpeneneHue
YCEUEHHOM MUpaMu/Ibl, Ha3bIBaTh €€
371eMEHThI. POpMyINPOBATH TEOPEMY
0 IUIOIIAAX OOKOBOM MOBEPXHOCTHU
IIPaBUJILHON YCEYEHHON ITUPAMUIBL.
Pemars 3a1aun Ha BBIYMCIICHUE,
CBSI3aHHBIE C TUPaMMIaMU, a TAK¥Ke
3aJ1a4¥ Ha IOCTPOCHUE CEUCHUM.
JlaBaTh onpenieleHue PU3MBlI,
pacrno3HaBaTh BUJBI IPU3M,
n300pakaTh MPU3MBbI Ha YEPTEIKE.
Haxonute miomanas HOJIHOW I
OOKOBOI TOBEPXHOCTH MPHU3MBI.
N3ydars cooTHOMLIEHUS Ditnepa ais
yucia pédep, TpaHell U BepIIuH
MHOTOTrpaHHUKa. M3ydaTe BUIbI
IIPaBWJIbHBIX MHOTOI'PAaHHUKOB, UX
Ha3BaHMs U KOJIMYECTBO IPAHEH.
N3yyaTh CUMMETPHUIO
MHOTOIpaHHUKOB. OOBACHATH, KaKHe
TOYKH Ha3bIBAIOTCSI CHMMETPUYHBIMU
OTHOCHUTEJIBHO JTaHHOW TOYKH,
IIPSIMOM WJIM IUIOCKOCTH, YTO
Ha3bIBAIOT LIEHTPOM, OCBIO WX
MJIOCKOCTBI0 CUMMETPUU (DUTYPBHI.
IIpuBOIUTE IPUMEPBI CUMMETPUYHBIX
¢buryp B apXureKType, TeXHUKE,
npupone. Moaenuposars peajibHbIE
CUTYallMH Ha SI3bIKE T€OMETPUH,
HCCIIEI0BATh IIOCTPOEHHBIE MOJIENH C
HCII0JIb30BAHUEM T'€OMETPUUECKUX
MOHATUH, UCIOJIB30BATh NOJO0HE




MHOT'OIr'paHHUKOB

[TpakTHueckue 3aHsATUS

Tema 12.
O0BéMBI
MHOTOTPAHHUK
OB

ConepxaHue JeKIIUA

[Tonsitue 06 00bEMe. OOBEM TUPAMUIBI, TPU3MBI

AxTyanu3upoBaTh GaKThl U METOIbI
ITaHUMCETPHUHU, PCIICBAHTHBIC TCMC.
OOBACHATD, KaK U3MEPSIOTCS 00BEMBI
TEJ, IPOBOJIS AHATIOTHUIO C
W3MEpPEHHEM IUIONIAACH
MHOI0yrojasHUKOB. DopmynupoBaTh
OCHOBHBIE CBOMCTBAa 0OHEMOB.
W3yuaTh, BEIBOAUTH (hOPMYJIBI
00BEMa MPSMOYTOJIBHOTO
napajjiejicnmIiicaa, Npu3Mbl U
nupamMuibl. Beraucnsate 00bEM
MMPU3MBbI U TUPAMHUBI 11O UX
aneMmeHTaM. [IpuMeHsATs 00BEM 115
pEIICHUs CTEPEOMETPUIECKUX 3a/1a4
U JJI HaXO0XKJICHUS T€OMETPUUYECKUX
BCJIIMYHH. MO,Z[G.HI/IpOBaTB PCAJIBbHBIC
CUTYaIluH Ha SI3bIKE T€OMETPUH,
HCCICA0BAaTh MOCTPOCHHBIC MOJCIA C
UCIIOJIb30BAHUEM T'€OMETPUUECKUX
MOHSITUMN

[TpakTHueckue 3aHsATUS

Tema

Conep:xaHue JeKuuu

Crtpouth ceueHrne MHOTOTpaHHHUKA




13.1loBTOpEHHME
: ceyeHus,
paccTOSIHUA U
YIJIBI

ITocTpoeHue ceueHnii B MHOrOTpaHHUKE. BeIUnCIeHNE PACCTOSHUN: MEXIY
JIBYMsI TOYKaMH, OT TOYKH 0 IPAMOH, OT TOYKH 0 TUNIOCKOCTH; MEXKAY
CKPEILIUBAIOIMMUCS IPSAMBIMU. BeIuncieHne yrioB: Mexay
CKPEIIMBAIOIIUMHUCSA MIPSIMBIMU, MEKIY IIPSIMOU U IUNIOCKOCTBIO,
JIBYI'PAaHHBIX YIJIOB, YTIIOB MEXAY IJIOCKOCTSIMU

ITpakTrueckue 3aHsATUS

METOA0M ciienioB. JlaBaTh
ONpEIEICHUE PACCTOSHUS MEXIY
¢durypamu. HaxoauTs pacctosiHue
MEXy MapaieIbHbBIMU
MIJIOCKOCTSIMHU, MEXY IIIOCKOCTBIO U
MapasuiebHON el NMPAMOU, MEXITY
CKPEUIUBAIOIIUMHUCS TPSIMBIMH.
Ctpouth JIMHEHHBIN yTroi
JIBYTPAHHOTO yIJla Ha YepTexke
MHOI'OTPaHHUKA U HaXOJIUTh €ro
BennuuHy. HaxoauTe yrisl MexIy
IIJIOCKOCTSIMM B MHOTOTPAHHUKAX

Tema 13. Coaepixkanue JJeKIMH W3BnekaTh nH(MOPMAIHIO U3 TAOIUI U
IIpeacrasiaenne | IlpencraBieHue JaHHBIX € TOMOLIbIO TaOIUI U quarpamm. CpenHee JMarpaMM, UCHOJIb30BaTh TaOIHUIIBI U
AAHHBIX U apudMeTHuecKoe, MeauaHa, HauOoJbIlIee 1 HaUMEHbIIIee 3HaYCHNU, JMarpaMMBbl 7S IPEICTaBICHUS
onucareJbHasi | pa3Max, JUCIEPCUsl, CTaHAAPTHOE OTKIOHEHHUE YNCIIOBBIX HAOOPOB CTaTUCTHUYECKHUX AaHHBIX. HaxoauTte
CTAaTHCTHKA OIUCaTEeIbHBIE XapaKTEPUCTUKU
JAHHBIX. BeIABUraTh, KPUTUKOBATh
TUIIOTE3bI O XapaKTepe CIy4anHON
W3MEHYMBOCTH U ONPEIEIAIONINX €€
[IpakTrueckoe 3aHsTHE (haxropax
Tema 14. Copep:xkaHue JeKuuu Brinenars Ha mpuMepax ciaydaitHbie
Cayuaiinbie Crny4aiiHble SKCIIEpUMEHTHI (OIIBITHI) U CIy4daiHble COOBITHS. COOBITHS B OIIMCAaHHOM CITy4ailHOM
ONBITHI U DneMeHTapHbIe COOBITH (MCXO0/1bI). BeposTHOCTD CilydaifHOTO COOBITHSL. oneite. DopMyIMPOBATH YCIOBUS
cayvyaiiHble BeposTHOCTH cOOBITHI B ONIBITAX C PABHOBO3MOKHBIMH 3JIEMEHTapHBIMU IPOBEJCHUS CIy4alfHOTO OIbITA.
co0bITHS, coobrtusamu. [IpakTiueckas paboTa HaxoauTte BEpoATHOCTH COOBITUH B
OMNBITHI € OIBITAaX C PABHOBO3MO>KHBIMHU
PABHOBO3MOKH ucxonaMu. MozienupoBaTh OIBITHI €
bIMHU PaBHOBO3MOXHBIMH 3JI€MEHTapHBIMU
3J1eMEHTapHBIM UCXO0/IaMH B X0JI€ MPAKTUYECKON

M MCX0AaMHU

[IpakTrueckoe 3aHsATHE

paboThI




Tema 15. Coaepixkanue JJeKIMH Hcnonp3oBath quarpamMmsl Diiiepa u

Onepanuyn Hag | Onepaunu Haj COOBITHSAMMU: NIepecedeHne, 00beIMHEHHE COOBITHI, CJIOBECHOE ONMCAaHUE COOBITUI IS

COOBITUSIMH, IPOTUBONOJIOXKHBIE coObITHS. [Inarpammsl Ditnepa. opmyria cioxxeHus (GOpMYIUPOBKYU M H300paKEHUS

cJI0KeHue BEPOSITHOCTEN 00BEIMHEHNUS U TIePeCceUCHHUS

BepPOSITHOCTEM coObITHH. Pemmars 3amaun ¢
UCIOJIb30BaHUEM (hOPMYIIbI
CJIOKEHUSI BEPOSTHOCTEN

IIpakTnyeckoe 3ansitue

Tema 16. Conepxanue JJeKIIUA Pemrate 3agaun Ha HaX0KACHHUE

Yenosnas VYciioBHas BEpOSATHOCTb. Y MHOKEHHE BEPOSTHOCTEN. JlepeBo ciay4aiiHOro BEPOATHOCTEH COOBITHI, B TOM dHCIIC

BEPOATHOCTD, skcnepumenTta. Gopmyna nonHoi BeposTHocTH. HezaBucumele coObITHs YCIOBHBIX C MMOMOMIBIO ICPEBA

JepeBo Cily4aiHOro onsita. Onpenenarsb

CJIy4aifHOr o HE3aBUCHUMOCTH COOBITUH 1O (opMmyIie

OnbITA, Y TI0 OpraHu3alUy CIy4aifHOTO OIbITa

¢popmyiia

MOJIHOM

BEPOSAATHOCTH U

HEe3aBHCHMOCTD

COOBITHI IIpakTHyeckoe 3aHATHE

Tema 17. Copep:kaHue JeKuUuu Hcnonbs30BaTh NpaBUIIO YMHOXKEHUS

DJIeMeHThI KombunaTtopHoe npasuiio ymHoxeHus. [lepectaHoBKU U akTOpHal. ISl TIEPEUNCIICHUS] COOBITHIA B

KoMOMHaTOopuK | Yucno coueranuit. Tpeyronsuuk [lackans. @opmymna 6nnoma HeroToHa ciny4yaitHoMm onbiTe. [lonp30BaThes

7 (bopMyIoit ¥ TPEyroJIbHUKOM
[Tackans nns onpeaeneHus yucia

IIpakTHueckoe 3aHsiTHE coteTatm

Tema 18. Coaepixkanue JJeKIHMH Paz0uBath C10KHbBIE SKCIIEPUMEHTBI

Cepun bunapHbIi cydaiiHBIN OBIT (MCTIBITAHKE), YCIIEX U HEy1aJa. Ha OTJEJIbHbIEC UCIIBITAHUS.

nociaegosaresb | HesaBucumelie ucnbitanus. Ceprs HE3aBUCHMBIX UCTIBITAHUH J10 TIEPBOTO OcBauBaTh NOHATHUS: UCIIBITAHHE,

HBIX ycnexa. Cepust He3aBUCUMBIX HcnibiTaHui bepuynau. [Ipaktuyeckas padora CepHsl HE3aBUCUMBIX HCIIBITAHUN

UCTIBITAHUIA C MCIOJIb30BAaHUEM DJICKTPOHHBIX TaOJIHIL [TpuBOANTE IPUMEPHI CEpUit




IIpakTHYecKkHne 3aHATHA

HE3aBHCHMbIX HUCIThITaAHMI. PemiaTh
3a7a4M Ha TOMCK BEPOSTHOCTEU
COOBITHIA B CEPUH UCIIBITAHUN IO
MEpPBOTO ycrnexa v B CepUsiX
ucneiTanui bepunyiu. U3ydars B
X0JI€ TIPAKTUIECKOU pabOTHI C
WCIIO0JIb30BAaHUEM SJIEKTPOHHBIX
TaOIUI] BEPOSITHOCTU COOBITHI B

2 CepHsIX HE3aBUCUMBIX UCIIBITAHUM
Tema 19. Copep:xaHue JeKuUuu 2 OcBauBaTh NOHATHS: CydaiiHas
Crnyuaiinble Cnyuaiinas BennuuHa. Pacnipenenenue BeposiTHocTel. Jlnarpamma BEJIMYMHA, pacnpeaeeHue, Tabnumna
BEJIMYMHBI U pacnpenenenus. Cymma v pou3BeACHUE CIydaiHbIX BenuduH. [Iprumepsr pacmpeeneHus, [uarpamma
pacIpeneNeHus | pachpeleieH i, B TOM YUCIIe TEOMETPUUECKOE i ONHOMHAIILHOE pacnpenenenus. [IpuBoauTh
MIpUMEpHI pacrpeiesieHui, B TOM
YHUCJIe TEOMETPUUECKOTO U
o6unomMuanbHoro. CpaBHUBATh
pacrnpeiesieHUst Cy4alHbIX BETUYHH
HaxoauTh 3HaueHus CyMMBbI 1
MIPOU3BE/ICHUS CTyYaliHbIX BEJIMYHH.
Ctpoutsb 1 pacno3HaBaTh
reOMETPUUYECKOE U ONHOMHAIILHOE
[TpakTHueckue 3aHATHS pacnpeneneHue
Tema 20. CoJeprkaHue JEKIUU 1 [ToBTOpATH M3yYEHHOE U
[ToBTOpeHue, OnucarenpHas cratuctuka. CiaydaliHbIE ONBITHI U BEPOSTHOCTH CITyYailHBIX BBICTpPaNBaTh CUCTEMY 3HAHUI
000011eHNE, coOpITuid. Oneparnuu HajJ COOBITUSIMU. DJIEMEHTH KOMOMHATOPUKH, CEPUU
CHUCTEMATU3AIUs | HE3aBUCUMBIX UCTIBITAHUN
3HaAHUH ITpakTHUYECKHE 3aHATHUS 1
[Ipomexxyrounas arrecranus 12
Tema 21. \ Coaepixkanue JJeKIHMH 4




Crenensn ¢ CreneHs ¢ palluOHAIBHBIM ITOKa3aTenaeM. CBOWCTBA CTENIEHM. DopMyIMpoOBaTh, 3aIIUCHIBATD B

panuoHaibHbIM | [IpeoOpazoBaHue BbIpaXKEHUH, COlEPKAILUX PALlMOHATIBHBIE CTEIICHH. CUMBOJINYECKOH popme u

NnoKasarteJyem. [Toka3zaTenbHble YpaBHEHUS U HepaBeHCTBa. [loka3arenpHas QyHKIMS, €€ WJUTIOCTPUPOBATh IPUMEPAMHU

IMoka3aTenbHasi | CBOMCTBA U rpaduk cBoiicTBa crerneHu. [IpuMeHaTh

pynxkuus. CBOMCTBA CTEIEHHU IS

Ioka3zareabHBbI peoOpa30BaHUs BHIPAKEHUH.

¢ YPaBHEHUs U ®opMyIMpoBaTh U WIIOCTPUPOBATH

HepaBeHCTBA rpaduyecKy CBOMCTBA MMOKa3aTeIbHOM
¢byHkuuu. Pemath OCHOBHBIE THIIBI
[TOKA3aTEeJIbHBIX YPABHEHUHN U
HepaBeHCTB. Mcnonb30BaTh
1M(poBbIE PECYPCHI TSI TOCTPOCHUS
rpaduKoB PYHKIIUI U U3yUSHHS UX
CBOMCTB

[IpakTrueckue 3aHATUs

Tema 22. Copep:xaHue JeKuUuu

Jlorapudgmuuec | Jlorapudm uncna. JlecsTHUHBIC U HATypalbHbIE JIOTapU(MBI. @opMynIHMpOBaTh, 3AIIUCHIBATH B

kast pynkums. | [IpeoOpazoBanue BeIpaKeHUH, COIEpKAIIMUX JTOTaPUPMBI. CUMBOJINYECKOH popme u

Jlorapudgmuuec | Jlorapudpmuyeckue ypaBHeHHs U HepaBeHcTBa Jlorapudmuyeckas UIIIIOCTPUPOBATH IIPUMEPAMU

KHe YpaBHEeHHs
U HepaBeHCTBa

dbyHKIMS, €€ cBOMCTBA U rpaduK

cBoiicTBa jorapudma. BeImoaHATE
peoOpa3oBaHUs BRIPAKEHUH,
coJiepKaIIux JorapuMel.
®opMyIMpOBaThH

U WUTIOCTPUPOBATH rpapruuecKu
CBOMCTBa JIorapu(pMUIECKOI
¢byHkuu. Pemath OCHOBHBIE THIIBI
norapuMUYECKUX ypaBHEHUH U
HepaBeHCTB. Mcnonb3oBaTh

U POBBIE PECYPCHI IS TOCTPOCHUS
rpadgukoB PyHKIIUN U U3YICHUS UX
CBOMCTB. 3HAKOMUTHCSI C UCTOPUEH
pa3BUTHS MaTEMaTHKU




[IpakTrueckue 3aHATUs

Tema 23. Copep:xaHue JeKUuu

Tpuronomerpn | Tpuronomerpuueckue GyHKIUH, UX CBOICcTBA U rpaduku. [Ipumepsr OnepupoBath NOHATUEM

YyecKHue TPUTOHOMETPUYECKUX HEPABEHCTB nepuoandeckas GpyHkuus. CTpouTs,

(pyHknuu u ux aHAJIM3UPOBATh, CPABHUBATH IPaUKH

rpaguxu. TPUTOHOMETPUUECKHUX (YHKIIHIA.

Tpuronomerpu @opMyIMpPOBATh U UIUTKOCTPUPOBATH

YecKue rpaduvecKu CBOMCTBA

HepaBeHCTBA TPUTOHOMETPHUYECKUX (DYHKIUH.
Pemats mpocreiimue
TPUTOHOMETPUUECKHE HEPABEHCTBA.
Vcnonb30Bathk rpauku Ui pelieHus
TPUTOHOMETPUYECKUX HEPABEHCTB.
Hcnonb30Bath U(POBBIE pECYpPCH
111 IOCTPOCHUS TpaduKOB (DYHKITHIHA
Y U3YYEHUS UX CBOWCTB

ITpakTHueckue 3aHsATUS
Tema 24. CoaepixkaHnue JJeKIMH




[IpounsBoHasl.
[Ipumenenue
MIPOU3BOAHOMN

HenpepoiBable pyHKIMU. MeTO MHTEPBAJIOB IJIsl PEIICHUSI HEPaBEHCTB.
[TpousBoanas pynkmuu. ['eomeTpuueckuii 1 GU3MUESCKUI CMBICIT
npou3BoHOU. [IponsBoaHbIe aneMeHTapHbIX QyHKIMH. [Ipon3BoHas
CYMMBI, IPOU3BEICHUSI, YacTHOTO (QyHKIMH. [I[puMeHeHne npon3BoIHOHN K
UCCIIEIOBaHMIO (DYHKITMI HAa MOHOTOHHOCTD M 3KCTpeMyMbl. Haxoxienue
HauOO0JIbIIEr0 U HAMMEHbILIEro 3HaYeHHs] (YHKIIMU Ha OTPE3KE.
[IpumeHneHne Mponu3BOIHON ISl HAXOXKIEHUS HAWIYYIIEro PEIICHUs B
MPUKIIAJHBIX 33/1a4ax, sl ONPEIEIICHUS] CKOPOCTH ITPOLIECCa, 3aJaHHOTO
dopmynoit unm rpadpukom

OnepupoBarh MOHATUSAMHU:
HenpepbiBHAST PYHKIINS; POU3BOIHAS
¢byakuun. Mcnons3oBaTh
reoOMEeTPHUECKUI U (PU3NIeCcKuit
CMBICJI IPOU3BOIHOM JJISl pEeLICHUS
3agad. Haxoauts mpou3BoiHbIE
AJIIEMEHTAPHBIX (PYHKIIMMA, BEIYUCIATD
MIPOU3BO/IHBIE CYMMBI, IIPOU3BEICHHUS,
yacTHOro ¢yHKuui. Mcrmons3oBaTh
MIPOU3BOIHYIO ISl UCCIICIOBAHUS
(GyHKIIUM HA MOHOTOHHOCTh U
AKCTPEMYMBI, TPUMEHSITH PE3YIbTATHI
UCCIIEIOBAHUS K TIOCTPOEHUIO
rpadukoB. [IpuMeHATh IPOU3BOAHYIO
JUTS HAaXOXKACHUS HaWTyqIlIero
pelIeHUs B IPUKIAIHBIX, B TOM YHCIIE
COLIMAJIbHO-9)KOHOMUYECKHUX, 3a/1a4ax.
3HAaKOMHUTHCS C HICTOPUEH Pa3BUTHSA
MaTEeMaTHYECKOro aHaJIn3a

IIpakTrueckue 3aHATHS

Conep:xaHue JeKuuu




Tema 25. [lepBooOpasnas. Tabnuna nepBooOpa3HbIx. MHTErpan, reoMeTpuyecKuii u OnepupoBarh NOHATHAMMU:
WNuterpan u ero | GU3WYECKUN CMBICT HHTETpasIa. Beraucienue uaTerpaia mo gopmyse nepBooOpasHasi, uHTerpas. Haxonurtp
[IPUMEHEHUS Herorona—JIeitOnuma NepBOOOPA3HBIEC AIEMEHTAPHBIX
(GyHKIUH; BRIYUCIATH HHTETPA MO
¢dopmyne Hetorona—JleiiOnuna.
3HAKOMUTHCS C UCTOPUEN PA3BUTHUS
MaTeMaTUYeCcKoro aHajiu3a
IIpakTrueckue 3aHATHS
Tema 26. Conep:xanue JeKuuun
Cucrembl Cuctembl TUHEHHBIX YpaBHEHUN. Pelienne npukiaaHbix 33124 ¢ IOMOIIbIO OnepupoBarh NOHIATHSIMU: CUCTEMA
ypaBHEHU CHUCTEMBI JINHEHHBIX YpaBHEHU. CUCTEMBI U COBOKYITHOCTH LIEJIBIX, JIMHEMHBIX YPaBHEHUH U €€ pelIeHue.
paIMOHANBLHBIX, HPPANMOHAIBHBIX, TOKA3aTENbHBIX, JTOTapU(PMUUECKUX Ucnonw3oBarh cuctemMy JUHEHHBIX
ypaBHEHUH 1 HepaBeHCTB. Vcrionb3oBanue rpadukoB GyHKITUN TSt YpPaBHEHUU JJIs PEUICHUS
pelIeHns ypaBHEHHM U cucteM. [[pumMeHenne ypaBHEHH, CUCTEM U MpaKkTUyYecKux 3a1ady. Haxoaute
HEPaBEHCTB K PELICHUIO MAaTEMaTUYECKUX 3a7a4 U 3a/1a4 U3 pa3JInYHbIX penieHust IPOCTEUIINX CUCTEM U
o0acTeil HayKH U peatbHOM KU3HU COBOKYITHOCTEH palliOHaIbHBIX
YpaBHEHU U HEPABEHCTB.
Hcnonb3oBatk rpaduku GyHKIUHN 115
peleHus ypaBHeHU. MoienupoBaTh
peanbHbIE CUTYallUU Ha SI3BbIKE
anreOppl, COCTABISAThH BBIPAKEHMUS,
YpaBHEHUS, HEPABEHCTBA U CUCTEMBbI
10 YCJIOBUIO 331a41, UCCIEA0BaTh
MMOCTPOEHHBIE MOJIETHU C
MCIOJIb30BaHUEM ammapara anreOpbl
[IpakTrueckue 3aHATUS
Tema 27. Copep:kaHue JeKuuu




Harypanbnsie u
LEJIBIE YUCIIA

Harypaibnble 1 1ieble yucia B 3aja4ax U3 peaabHoH xku3Hu. [Ipu3Haku
JEJIMMOCTH LIETIBIX YUCEI

OnepupoBarh NOHATHAMMU:
HaTypaJbHOE YHCJI0, LIEJI0E YUCIIO.
Vcnonb30BaTh NpU3HAKU IETUMOCTH
IENTBIX YHCEJI, Pa3JIo’KeHHE YhCiia Ha
MIPOCTHIE MHOKUTEIH JIJIsl PeILICHHSI
3amaq

[IpakTrueckue 3aHATUS

Tema 28. Copep:xxaHue JeKuUuu Pemates npukiiagabie 3a1a4m U3

[ToBTOpeHue, OcHOBHBIE IOHATHS Kypca anreOphbl 1 Hadall MAaTeMaTHIECKOTO aHalln3a, pa3IMYHBIX 00JaCTel HAYKHU U

0000111IeHHE, 000011IeHrEe U CUCTEMATH3AIAA 3HAHUHN peanbHOM KU3HU C MIOMOILBIO

CHCTEMAaTHU3allHs OCHOBHBIX IOHSTHN Kypca anreOphl 1

3HAHMI HayaJ MaTeMaTHYECKOr0 aHaIu3a.
Br16upats ontuManabHbIe CLIOCOOBI
BBIYMCIIeHUN. Vcrmonbp30BaTh o1
pelIeHus 3a/1a4 YPaBHECHUS,
HEPaBEHCTBA U CUCTEMbI YPaBHEHUH,
cBolcTBa (PyHKIUI U rpaduKOB

[IpakTHueckue 3aHATUS
Tema 29. Coaepixkanue JJeKIMU

Tena BpameHus

Cdepa u map: ueHTp, paanyc, AMaMeTp; TIIOMIAAb TOBEPXHOCTU CEpPHI.
B3anMHoe pacnonoxkeHnue cepsl U IIOCKOCTH; KacaTellbHas INIOCKOCTh K
cdepe; momanp chepsl. M300paskenue cdepsl, 11apa Ha IIOCKOCTH.
Ceuenus mapa. [{mmHaapudeckas moBepxHOCTh, 00pa3yroIIne
IMHAPUYECKOM MOBEPXHOCTHU, OCh IIMIMHIPUYECKON TTOBEPXHOCTH.
[Humuuap: ocHOBaHUS U OOKOBas MOBEPXHOCTh, 00pa3yrolas 1 OCh;
IUI0IIAAb OOKOBOM U TOIHOM MOBepXHOCTH. M300paxeHne UIuHIpa Ha
iockocty. Pa3séprka nunnaapa. CedeHus TUIMHIPA (MII0OCKOCTHIO,
NapauIeIbHON WM MEPIEHANKYIISIPHON OCH LIMJIMHPA)

Konnueckast moBepxXHOCTh, 00pa3yiolre KOHMUYECKOH MOBEPXHOCTH, OCh U

AKTyanu3upoBath (haKThl 1 METO/IbI
IUTAaHUMETPUH, PEIIEBAHTHBIE TEME,
MIPOBOANTH aHajoruu. /aBaTh
onpeneneHus chepsl U mapa, ux
LEHTpA, paanuyca, TMaMeTpa.
Omnpenenars cdepy Kak Gurypy
BpallleHUs OKpY>XKHOCTHU. MccnenoBarhb
B3alMHOE PACIOJIOKeHHE chepbl U
IJIOCKOCTH, JIBYX cdep,
WJUTIOCTPUPOBATH ATO Ha YepTexax u
pucyskax. @opmyinpoBaTh




BEpIIMHA KOHUYECKON MoBepXHOCTU. KOHYC: OCHOBaHUE U BEpIINHA,
oOpa3yromas 1 och; miomanab OObACHATh, KAKOE TEJI0 HAa3bIBAIOT KPYTOBBIM
KOHYCOM, Ha3bIBATb €TI0 3JICMCHTHI. I/I3yanB, O6’b$ICH$ITB, KakK IMOJIy4YUTb
KOHYC ITyTEM BpallleHUs MPSMOYTOIbHOIO TpeyroiabHuka. [lnomanpb
OOKOBO¥ U MOJTHON TTOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yoiue u
BBICOTA; OCHOBaHUS 1 O0KOBasi MOBEpXHOCTh. M300paskeHne koHyca Ha
miockoctH. Pa3zépTka konyca. Ceuenus koHyca (TI0CKOCTHIO,
napauieIbHOM OCHOBAHUIO, U TUIOCKOCTBIO, MPOXOASIIEH Yepe3 BEPIIUHY

Kom6unanust Ten BpaiieHus ¥ MHOTOTpaHHUKOB. MHOTOrpaHHUK,
OTMCaHHBIN 0KOJIO chepbl; chepa, BIUCaHHAS B MHOTOI'PAaHHUK WJIH B TEIIO
BpalleHUs

ONpECIICHUE KacaTEIbHON
TIJIOCKOCTH K c(epe, CBOMCTBO 1
MPU3HAK KAcaTebHOMN MIOCKOCTH.
3HAKOMUTHCS € F€0/I€3NIECKUMHU
TUHUSAMU Ha cepe

OOBACHATD, YTO HA3BIBAIOT
UUAITUHIPOM, HA3bIBATh €TO 3JIEMEHTHI.
N3yuatb, 00BACHATH, KaK MOJIYYUTh
UUAJTUHIP MYTEM BpalieHus
MPSIMOYTOJIbHUKA. BBIBOAUTS,
UCIOJIb30BaTh (DOPMYIIBI ISt
BBIYHCIICHUS TUTOIAI OOKOBOM
MOBEPXHOCTU LUIUHApaA. N3yuaTs,
pacno3HaBaTh pa3BEePTKY LUIMHAPA.
N300paxaTh MUIUHAP U €TO CEUCHUS
IIJIOCKOCTBIO, TPOXOJSIIEH Yepe3 ero
0Cb, ITAPAJUICILHON WU
NepneHAnKYIsIpHON ocu. HaxoauTe
IJIOMIAAN PTUX CEUCHUH.
MopenupoBaTh peajibHbIE CUTyALIUU
Ha sI3bIKE T€OMETPHUH, UCCIIEIOBATh
ITOCTPOEHHBIE MOJIETH C
HCIIO0Ib30BAHUEM I'€OMETPUUECKUX
MTOHATUI

OOBSACHATDH, KAKOE TEJIO HA3BIBAIOT
KPYT'OBBIM KOHYCOM, HAa3bIBaTh €ro
aneMeHThl. 3y4arh, 00BSACHATh, KaK
MOJIYYUTh KOHYC ITyTEM BpalCHUs
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
N3o0paxaTh KOHYC U €r0 CEUCHUS
MIJIOCKOCTBIO, TPOXOISIIEN Yepe3 OCh,
Y IJIOCKOCTBIO, NEPIEHANKYIIIPHOHN K




ocu. M3ydats, pacio3HaBarhb
pa3BEPTKY KOHyca. BeIBOOUTS,
UCIOJIb30BATh (POPMYIIBI TSt
BBIUUCIICHUS MJI01Ia 11 OOKOBOM
IIOBEPXHOCTU KOHYca. Haxomuts
IUIOLIAIA CEYEHHUH, TPOXOISAIINX
4yepes BEPIIMHY KOHYCa WU
MEPIEHIUKYISPHBIX €r0 OCH.
OOBACHATDH, KaKOE TEJIO Ha3bIBACTCS
yYCEUEHHBIM KOHYCOM. M3y4dars,
OOBSICHATH, KaK €ro MOJIyYUTh MIyTEM
BpAILCHUS IPSIMOYTOJIBHOM Tpanenuu.
BbIBOAUTD, IPUMEHSTH (HOPMYITY TS
BBIUUCIICHUS MI01Ia 11 OOKOBOM
ITIOBEPXHOCTU YCEUEHHOIO KOHYCa
AXTyanu3upoBaTh (PaKTbl U METO/IbI
IIJIAHUMETPUH, PEIICBAHTHBIE TEME,
IIPOBOAMTH aHajoruu. Pemars
CTEPEOMETPUYECKUE 3a/1a4H,
CBSI3aHHBIC C TEJIAMHU BPAIlICHHUS,
IIOCTPOCHUEM CEUEHUN TeJl BPALLECHUS
C KOMOMHALMAMMU TeJN BpallleHUs! U
MHOTI'OTPAaHHUKOB Ha HAaXOX/ECHUE
TE€OMETPHYECKUX BEIINYHH.
Hcnons30Bath Npyu peLIEHUN
CTEPEOMETPUYECKUX 3a1a4
TUTAHUMETPUYECKUE (PaKThl K METOIbI
3a/la4¥ Ha BBIYUCIICHUE U
J0Ka3areabeTBo. MonenupoBaTh
pEaJIbHBIC CUTYAllUH Ha SI3BIKE
TE€OMETPUH, UCCIIEN0BATh
ITOCTPOCHHBIE MOJIEIIN C




HCII0Ib30BAHUEM I'€OMETPUUECKUX
HOHATHUHU

[IpakTrueckue 3aHATUS

Tema 30.
OO0BEMEI TENI

ConepxaHue JeKIIUA

[Tonsitne 06 06béMe. OCHOBHBIC CBOMCTBA 00BEMOB Tell. O0BEM IUITHHPA,
KoHyca. O0BEM mapa u miona s cepsl

[Tono6HbIe Tena B mpocTpancTBe. COOTHOMICHUSI MEXK/TY TIIOIAITMHU
MOBEPXHOCTEH, 00bEMAMHU MOTOOHBIX TET

AKTyanu3upoBaTh GaKThl U METOIbI
IJITAHUMETPUH, PEIIEBAHTHBIE TEME,
MIPOBOAUTH aHAJIOTUH. BoIBOAUTS,
UCTOJIBb30BaTh POPMYIIBI 0OBEMOB:
MPU3MBI, HUIHH]PA, TUPAMUIBL,
KOHYCAa; YCEUEHHOU MUpaMUb] U
yCE€UEHHOro KoHyca. Pemars
CTEpPEOMETPUUECKHE 3a/1aUH,
CBSI3aHHBIE C BHIYHUCIICHHEM 00bEMOB.
@opMynHMpOBaTH OIIPEACIICHUE
IapOBOT'O CErMEHTAa, IIApOBOTO CJO4,
I1apOBOTO CEKTOPA.

[TpumensTs GOpMYIIBI AJ15
HAXO0XJICHUS 00BEMOB MIAPOBOTO
CErMEeHTa, IIapOBOI0 CEKTOpa
Pemartp crepeoMeTpuueckue 3a1auu,
CBsI3aHHBIE C 00BEMOM I1apa u
iomazapio chepsl. Monenuposath
pealibHbIe CUTYallUH Ha SI3bIKE
re€OMETPHUH, UCCIIE0BATh
MTOCTPOECHHBIE MOJIEININ C
HCII0JIb30BAHUEM T'€OMETPUUECKUX
MOHSATUN. AKTYaTU3UpOBaTh (DAKTHI U
METO/Ibl MJITAHUMETPUH, PEICBAHTHbHIE




TeMe, MPOBOIUTH aHAJIOTUH. Pemars
CTEPEOMETPUYECCKUE 3a/1aUH,
CBSI3aHHBIE C COOTHOIIEHUEM
00BEMOB 1 TTOBEPXHOCTEH MOTOOHBIX
TeJ B MpocTpaHcTBe. MOIEIHPOBATh
peanbHBbIC CUTYAIIUU Ha SI3BIKE
TE€OMETPHH, UCCIICIOBATH
MTOCTPOSHHBIE MOJICTTH C
MCIIOJIb30BAHUEM T€OMETPUUECKUX
MMOHSTHM

[IpakTrueckue 3aHATUs

Tema 31.
Bexkrops! u
KOOpJMHATHI B
IIPOCTPAHCTBE

Copep:xxaHue JeKuUuu

BexkTop Ha niockoctu U B mpocTpaHcTBe. ClI0KEHUE U BBIUUTAHUE
BEKTOPOB. Y MHOKEHHUE BEKTOpa Ha yucio. Pa3noxenune BekTopa no Tpém
HEKOMILIaHapHBIM BekTopam. [IpaBuio napainenenunena. Pemenne 3aga4,
CBSI3aHHBIX C TPUMEHEHUEM IPaBUJI ACUCTBUI C BEKTOPaMHU.
[IpsimoyrosibHas cucreMa KOOpAUHAT B IpocTpaHcTBe. KoopauHaThl
BekTopa. [Ipocreitue 3agaun B KOOpAUHATAX. YTOJI MEXKIY BEKTOPaMHU.
CkansipHO€E ITPOU3BENECHNE BEKTOPOB. BhIUNCIIEHNE YIII0B MEXAY IPSIMBIMU
U TiockocTsiMu. KoopimHaTHO-BEKTOPHBIN METO/ IPHU pELIeHUN
reOMETPUUYECKHX 3a7a4

AKTyanu3upoBaTh (PaKThl U METOBI
IUJTAHUMETPHUH, PEIIEBAHTHBIEC TEME,
IIPOBOAUTDH aHAJIOTHH.

OnepupoBarh MOHATHEM BEKTOP B
npocrpancTse. DopMynupoBaTh
IIPaBWJIO MapajuleenuIesa npu
CJI0)KEHUH BEKTOpOB. CKIIaJbIBaTh,
BBIYATATh BEKTOPHI, YMHOKATh
BEKTOp Ha 4yucio. M3ydaTb OCHOBHbIE
CBONCTBA ATUX onepanui. /laBats
OIIpEelIEIICHUE IIPSIMOYTOJIbHON
CUCTEMBI KOOPAWHAT B IIPOCTPAHCTBE.
BbIpa3uTs KOOpAMHATEI BEKTOpA
4yepe3 KOOPAUHATBI €ro KOHIIOB.
BbIBOMTB, UCTIONB30BATh GOPMYILY
JUIMHBI BEKTOPA U PACCTOSHUS MEXKAY
TouKamMH. BeIpakaTe ckaisipHOe
IIPOU3BENICHNE BEKTOPOB 4€pe3 UX
KOOpPJMHATBI, BBIYUCIIATH YTOJI MEXIY
JIBYMsI BEKTOpaMH, IBYMs IPSIMBIMHU.




Haxomuts yron mexnay npsMon u
IJIOCKOCTBIO, YTOJI MEXKY JIBYMS
IIJIOCKOCTSIMU aHATTUTUYECKUMHU
METOJlaMU. BBIBOJUTH, HCITOJIB30BATh
(bopMyity pacCTOSHUS OT TOUKHU J0
IJIOCKOCTH

IIpakTrueckue 3aHATHS

Tema 32. ConepxaHue JeKIIUA Pemares mpocreiimue 3anaun Ha

[ToBTOpEHME, OcHoBHbIE GUTYPHI, (PAKTHI, TEOPEMBI Kypca TIAaHUMETPHUH. 3a1a4uu HaxO0JKJICHHE JUTHH U YTJIOB B

00001IeHNE U TUTAHUMETPUH U METOJIbI UX perieHusi. OCHOBHBIC (GUTYPHI, HAKTHI, reOMETPUUYECKUX PUTYpaXx,

CUCTEMaTU3alUs | TEOPEeMbI Kypca CTEpEOMETPHUH. 3a/1a4i CTEPEOMETPUN U METOJIBI UX npuMeHaTh Teopemy [ludaropa,

3HAHUI peleHus TEOPEMbI CHHYCOB U KOCUHYCOB.
Haxonuth miomann
MHOT'OYTOJIbHUKA, KpYyTa.
PacmoznaBate mogo0OHbIE PUTYPHI,
HaXOJWUTh OTHOIICHUS JIUH U
mwronaaei. Mcnonp3oBathk npu
pEIICHUU CTEPEOMETPUUECKUX 3a]1a4
(haKkThl 1 METOBI TTITAHUMETPUHI

[IpakTrueckue 3aHATHS
Tema 33. Copep:xaHue JeKuuu OcBanBaTh MOHATHE




MareMaTH4eCcKo
€ OJKHJIaH1E
CIly4alHOHN
BEJINYMHEI

[Ipumepsl npuMeHEHN MAaTEMAaTUYECKOTO 0KHM1aHus (CTpaxOBaHUE,
aotepest). Marematuyeckoe 0KHIaHue CYMMBI CITy4allHbIX BEJIUYHUH.
MaremaTrueckoe 0XKHUJIaHHE TEOMETPHIECKOTO M OMHOMHAIIEHOTO
pacnpeneneHui

ITpakTrHueckue 3aHsATUS

MaTeMaTUYECKOTO OXKUIAHMUS.
[IpuBOaMTE M 0OCYKIaTh TPUMEPHI
MPUMEHEHHSI MATEMaTHIECKOTO
O)KHIaHus. BEIYUCIATE
MaTEeMaTU4YCCKOEC OXKHUIaHHUC.
Hcmons30BaTh NOHITHE
MaTeMaTUYECKOI'O OXKUJAHHS U €ro
CBOWCTBA MIPU PEUICHUHU 3aa4.
HaxomuTh mo u3BecTHBIM (popmynam
MaTeMaTU4eCKOe 0KHIaHUE CYMMBbI
CIy4ailiHbIX BENU4YUH. HaxoauTe 1o
W3BECTHBIM (OopMysIam
MaTeMaTUYECKUE OXKUJAHHS
CITy4alHBIX BEIMYNH, UMEIOIINX
TreOMETPUUYECKOE U ONHOMHAIILHOE
pacrpeeneHus

Tema 34.
Hucnepcus u
CTaHJapTHOE
OTKJIOHEHHE
CIly4aliHOHN
BEJINYUHBI

ConepxaHue JeKIIUA

Jlucriepcus ¥ CTaHIAPTHOE OTKJIOHEHHE. J[MCIIepcHH reOMeTPHYECKOTO 1
OmHOMHUATBHOTO pacnpeaeneHus. [IpakTuueckas paboTa ¢ UCTIOIb30BaHUEM
AJICKTPOHHBIX TAOJIUII

IIpakTrueckue 3aHATUs

OcBauBaTh NOHATHUS: JUCTIEPCHS,
CTaHJIapTHOE OTKJIOHEHHUE CITy4aillHOMN
BennuuHbl. Haxoauts aucnepcuto mno
pacnpenenennto. HaxoauTe mo
W3BECTHBIM (pOpMYyJIaM JTHCIIEPCHIO
reOMEeTPUYECKOT0 U OMHOMHAIILHOTO
pacrmpesenieHus, B TOM YHUCIIE B XO/I€
MPaKTUYECKOU pabOTHI C
WCII0JIb30BAaHUEM SJIEKTPOHHBIX
TalJIHI

Tema 35.
3aK0H OOJIBIIMX
qucel

Copep:kaHue JeKuUuu

3akoH OoNbIHX YKced. BRIOOPOUYHBI METOT UCCIICIOBAHMIA.
[TpakTrdeckas paboTa ¢ HCIIOJIb30BAHUEM DJICKTPOHHBIX TAOJIHIT

[IpakTrueckue 3aHATUs

3HAKOMUTHCS C BBIOOPOUHBIM
METOJIOM HCCIIEN0BAHUS
COBOKYITHOCTHU JaHHbIX. M3y4aTh B
XO07Ie MTPAKTUYECKON pabOTHI C
MCIOJIb30BaHUEM 3JIEKTPOHHBIX




TaOIUI] TPUMEHEHHE BEIOOPOYHOTO
METO/Ia HCCIICIOBAHUS

Tema 36.
HenpepriBHbie
Clly4alHbIE
BEJIMYMHbI
(pactipenenenus)

Cojeprxanue JEeKIUU

[Tprmeps! HEMPEepPhIBHBIX CIy4YalHbIX BeIU4UH. OYHKINS IJIOTHOCTH
pacnpenenenus. PaBHomepHoe pacnpeieieHue U ero CBOMCTBa

[IpakTueckue 3aHsATUS

OcBauBaTh NOHATHS: HENIPEPHIBHAS
CilyJaiiHas BeTUYMHA, HEMIPEPHIBHOE
pacripenenenue, QyHKIHS MIOTHOCTH
BEpOSTHOCTH. [IpUBOIUTH IPUMEPHI
HEIPEPBIBHBIX CIIy4ailHBIX BEJIUYUH.
Haxonuth BEpoATHOCTH COOBITHI TIO
TaHHOM (DYHKIIMM TUIOTHOCTH, B TOM
YHUCJIE PABHOMEPHOTO pacmpeiecHus

Tema 37.
Hopmanbnoe
pacnpeneseHue

ConeprkaHue JEKINU

3aauu, IpUBOIALINE K HOPMAJILHOMY paclpeaeneHuto. OyHKIus
IJIOTHOCTU M CBOMCTBA HOPMAJIBHOTO pacnpenaenenus. [Ipaktuaeckas
paboTa ¢ HCIOIb30BaHUEM HIIEKTPOHHBIX TaOJIHIIL

[IpakTrueckue 3aHATUs

OcBauBaTh NOHATUS: HOPMAIBHOE
pacupeneneHue. BeraensaTs 1o
OMMCAHUIO CIy4aliHbIE BEJIUYHMHBL,
pacnpeeéHHbIE 10 HOPMAJILHOMY
3akony. [IpuBoauTe mpumeps! 3a1a4,
MPUBOSIINX K HOPMAJIbHOMY
pacnpenenennto. Haxoauts
YHCJIOBBIE XapaKTEPUCTUKU
HOPMAJIBHOTO paclpeaesieHus 1o
M3BECTHBIM (opMynaM. PemaTs
3a/1a4y, CBA3aHHbIE C IPUMEHEHUEM
CBOMCTB HOPMAJIBHOT'O
pacrnpeneneHuii, B TOM YUCJe ¢
HCII0JIb30BAaHNUEM DJIEKTPOHHBIX
TalJIHI]

Tema 38.
[ToBTOpEHME,

Cojeprxanue JEeKIUU

[IpencraBnenue TaHHBIX C IIOMOIIBIO TAOIHI] ¥ TUAarPaMM, OMKUcaTeIbHAs

IToBTOPSTH N3y4EHHOE U
BBICTPAauBaTh CUCTEMY 3HAHUUI




00001IEeHne U
CUCTEMAaTH3AINA
3HAHUH

CTaTHCTUKA, OTIBITHI C PABHOBO3MOXHBIMHU JJIEMEHTAPHBIMHU COOBITHSMH,
BBIUMCJICHHE BEPOSITHOCTEHN COOBITUH C MpuMeHEeHHEM (popmyI U
rpaduueckux MeToAoB (KOOpAMHATHAS TIpsiMasi, IEPEBO, TUarpaMmma
Diinepa), cydaiiHbIe BETUYUHBI M pACIIPEICIICHUsI, MAaTeMaTHIECKOE
0’KMJIaHUE CIIy4allHON BEIUYUH

IIpakTrueckue 3aHATUS 1
[IpomexyTouHas arTectanus 12
Bcero 296




4 YCJIOBHUS PEAJIMBAIIMU YYEBHOI'O NPEJIMETA OYVYIL04
MATEMATHKA

4.1 TpeGoBaHus K MaTepHAJIbHO-TEXHUYECKOMY O0ecre4eHHI0

Peanuzanus yuebnoro mpenmera OYIL.04 MatemaTuka TpeOyeT HaIWYHUs
y4e0HOTro KaOMHEeTa MaTEeMAaTHKH.

VYyeOHass aynuropus [UIsi TMPOBEACHUA 3aHATHH JIEKIIMOHHOTO THIIA,
NPAKTHYECKOrO THUIA, TPYIIOBBIX U WHAMBHUAYAIbHBIX KOHCYJIbTAIMM, TEKYIIEro
KOHTPOJISL ¥ TPOMEKYTOUHOM aTTecTaluu

[Tomenienus: 1isi caMOCTOATENBLHON pabOThl 00YYAIOIIUXCS JOJIKHBI ObITh
OCHAIIIEHbl KOMIIBIOTEPHOM TEXHUKOH C BO3MOXXHOCTBIO TOJKIIIOUEHHUS K
MH(OPMAIMOHHO-TEJICKOMMYHUKAIIMOHHON ceTh W oOecleueHrueM J0ocTyna B
AJIEKTPOHHYI0  MH(GOPMAIMOHHO-00pa30BaTENbHYIO  Cpelly  00pa3oBaTeIbHOU
OpraHu3aIuu

O6opynoBanne yueOHOTO KaOWHETA:

KommuiekT yueOHoit mebenu:

— pabouee MecTO mpenoaaBaTens (CTOJ, CTy);

— paboumne MecTa 00yJaromuXxcs (CTOJbI, CTYIIbs)

TexHunueckue cpeacTBa 00yyeHUS:

— MPOEKTOp;

— DJKpaH;

— HOYTOYK

1. WIN HOME 10 32-bit/64-bit All Lng PK Lic Online DwnLd NR
2. CIIC KoHncynbTanT bromkeTHbie OpraHu3aluu:

Bepcus [Ipod CrnenuanbHplii BBITYCK

3. AdobeAcrobatReader

4. Office Professional Plus 2013 Single MVL A Each Academic;

5. 7zip

6. Google Chrome

7. Moodle

4.2. IlepeyeHb HOPMATHBHBLIX NMPABOBBLIX [OKYMEHTOB, OCHOBHOW M
JOMOJHUTEJIBLHOM Y4eOHOW JMTEepaTypbl, HEO00XOAUMON sl OCBOEHMS
yueoHoro npeamera OYIL.04 MaremaTuka
HopmaTtuBHBIE IPaBOBBIE JOKYMEHTHI:

OI'OC CIIO no cnemuansHocTu 27.02.07 YnpaiieHue Ka4yeCTBOM MPOAYKIUH,
MpoIIecCOB U ycayr (1o otpaciisim) denepanbHblii 3akoH oT 29.12. 2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoit denepanumny. [pukaz Munobpuayku Poccun ot
17.05.2012 Ne 413 «O6 yrBepxkaeHun (¢GeaepaibHOro TOCYIapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHAAPTa CPEAHETO (TIOTHOTO) OOIIETO 00Pa30BAHUSY.

[Tpukaz Munobpuayku Poccum ot 29.12.2014 No 1645 «O BHeceHHH
u3Menenut B Ilpukaz3 MunucrepctBa o0Opa3oBaHus U Hayku Poccuiickoit
G®enepaniuun ot 17.05.2012 Ne 413 «O6 yrtBepxkaeHuu QeaepaabHOTO



rOCy/IapCTBEHHOTO 00pa30BaTENBHOIO CTaHAApTa CpeaHEro (MOJHOro) OO0IIero
00pa3oBaHUN.

[Tucemo JlemapTameHTa TOCyIapCTBEHHOW TOJUTHKU B c(pepe MOATOTOBKH
pabounx kaapoB u JIIIO Munobpnayku Poccum ot 17.03.2015 Ne 06-259
«PexoMeHamu Mo opraHU3alliu MOJMyYeHHUsl CpelHero odimero oOpa3oBaHUS B
npeenax OCBOCHHsI 00pa30BaTENbHBIX MPOTPaMM CpPeIHEro MpoeCcCHOHATBHOTO
oOpa3oBaHusl Ha 0a3e OCHOBHOro oOIero oOpa3oBaHUA C Y4eTOM TpeOOBaHUMN
denepanbHBIX TOCYJApPCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB M IMOIydaeMOn
npodeccuu WM CHeHalIbHOCTH CPEIHEro MPo(hecCnOHATbHOTO 00pa30BaAHUSD)

a) OCHOBHAs JTUTEpaTypa:

1. MaremaTuka: anrebpa W Hadala MaTEMaTHYECKOrO aHaiu3a, TeOMETpHsl.
Anrebpa m Havyasia martematudeckoro anammsa. 10-11 xmaccel: 0a30BbI H
yriyonéHueiii ypoBHu : yueOnuk / II. A. Amumos, 0. M. Komsrun, M. B.
TkauéBa [u np.]. — 11-e u3g. — Mocksa : IIpocsemenue, 2023. — 464 ¢c. —
ISBN 978-5-09-107210-5. — TeKcT : 3JEKTpOHHBIA // DIEKTPOHHBIA pecypc
nudpoBoit  obpazoBarenbHOM cpeapl CIIO PROFo6OpazoBanme : [caliT]. —
URL: https://profspo.ru/books/132452

2. MaremaTtuka: airebpa M Hayajlla MaTeMaTHYEeCKOrOo aHaiu3a, TIE€OMETpUS.
['eomeTpusi: 10-11 kmaccel: 6a30BbIA W yrayOnéHHBIM ypoBHH : yueOHuk / JI. C.
Aranacsig, B. ®@. byry3os, C. b. Kagomues [u np.]. — 11-e uzn. — Mocksa :
[Tpocsemenne, 2023. — 288 c. — ISBN 978-5-09-103606-0. — Tekcr
AIIEKTPOHHBIN // DIEKTPOHHBIN pecypc nudpoBoit odpazoBarensHor cpeabl CIIO
PROFo0Gpa3zoBanue : [caiiT]. — URL: https://profspo.ru/books/132455

JlomomHUTEIHbHBIE NCTOYHHKU:

1. Jlamuarep, Bukrop AnekceeBud. ['eomMeTpusi: IIaHUMETPUUYECKUE 3a/la4d Ha
noctpoenue : YueoHnoe nocooue s CIIO / Janunrep B. A. - 2-e uza. - Mockga :
N3natensctBo FOpaiit, 2019. - 155. - (IlpodeccuonansHoe obpazoBanue). - ISBN
978-5-534-04836-0 : 429.00.

URL: https://www.biblio-online.ru/bcode/438906

4.3 IlepeyeHb NMpOrpaMMHOro odecneveHus, MpodeccHOHAILHBIX 0a3
JTAHHBIX, HH(OPMATIMOHHBIX CIPaABOYHBIX CHUCTEM pecypcoB
HH(OPMAMOHHO-TETEKOMMYHUKAIUOHHOH ceTH «AHTepHET», HEOOXOAMMBIX
nJi ocBoeHus ydeoHoro npeamera OYIL.04 MatemaTtuka
http://catalog2.vgasu.vrn.ru/MarcWeb2- 371eKTpOHHBIN KaTaoT OMOIMOTEKH
BI'TY

http://www.iprbookshop.ru/.-anexkrponno—6udnuoreuynas cucrema [IPRbooks

https://ege.sdamgia.ru/ - oOpa3zoBaTeIbHBIA MOpPTad ISl TMOATOTOBKH K
9K3aMeHaM
https://adv.informika.ru/— Epunas xomnekiuu IludpoBbix o0pazoBaTeIbHBIX
pecypcoB

https://rus-math.slovaronline.com/ - MaremMaTuuyeckas dHIIUKJIOIIEIUS




http://www.ug.ru/— «Y4uuTenbckas razera
http://www.school.edu.ru/ — Poccutickuii 06pa3oBaTeibHbIN MOPTAT
http://pedsovet.org/— Becepoccuiickuii aBryCTOBCKUH TEICOBET
http://1september.ru/razera — «IlepBoe ceHTIOps»

4.4. OcoOenHocTn peanuzanuu y4deOHoro mpeamera OVIL04
MaremaTuka I OOyYAOIIUXCS M3 YHCIAa HWHBAJIWAOB W JHI[ C
OrPAHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI

Ilpu obyuenuu Jauy ¢ O02PAHUYEHHBLIMU BO3MONCHOCMAMU  300DPO0BbS,
npeoycmMampusaemcs UHOUBUOYAIbHLIL epaghuK 00yUeHUsl.

HUnsanuovl u auya ¢ 0oepanuyeHHbIMU 803MONCHOCMAMU 300P08bs 0DecneyeHbl
NeYamHLIMU U DJIeKMPOHHLIMU 00PA308AMENbHLIMU  pecypcamu 8 Gopmax,
a0anmupoBaHHbIX K 02PAHUYEHUIM UX 300P0BbAL.

s ocywecmenenus npoyedyp meKyueco KOHMPOJs YCNesaemocmu U
NPOMENCYMOYHOU ammecmayuul 00y4aroumuxcs, co30aomcs GoHobl OYEHOUHbIX
cpeocms,  a0anmuposanHvle OISl UHBANUOO8 U JUY C  O02PAHUYEHHbIMU
BO3MOINCHOCMAMU  300P06bsL U NO3GOJAIOUUE OYEHUMb O0O0CMUdICEHUe UMU
3aNIAHUPOBAHHBIX 68 OCHOBHOU 00PA308AMENbHOU NpPOSPAMME  Pe3VIbmamos
00yUeHUs1 U YPOBEHb CHOPMUPOBAHHOCIU 6CeX KOMNEeMeHYull, 3ds161eHHbIX 6
00pazosamenvHoll npocpamme.



5. KOHTPOJIb U OLEHKA JOCTWXXEHUHN PE3YJbBTATOB
OCBOEHUSA YYEBHOI'O IIPEJIMETA OYIIL.04 MATEMATHKA

JlocTikeHne JTMYHOCTHBIX PE3YyJIbTaTOB OIEHWBAETCS HAa KAYECTBEHHOM YpPOBHE
(6e3 ormetkn). CHhopMuUpPOBAaHHOCTH MPEAMETHBIX, METAIPEAMETHBIX, THIHOCTHBIX
YyMEHUW W 3HAHWWA OIEHWBAaeTCI B Oauiax TpemojaBareiieM B IIPoIecce
BHITIOJIHGHUSI OCHOBHBIX  BHUJOB  Y4EOHOW  JEATETLHOCTH  OOYYarOIINXCS,
TECTUPOBAHMS, BBITIOJHEHUS OOYYAIOIMIMMUCS CaMOCTOSITEIbHONH paboThl, IO
pe3ylibTaTaM TEKYIEro KOHTPOJIA U IPOMEKYTOUHON aTTECTAIIHH.

O1nieHKa pe3yJbTaToB

PesynpTaThl 00y4eHMS
Y i (popmbl 1 MeTOIBI)

JINYHOCTHBIE PE3VYJIbTATHI -BBIIIOJIHEHUE  INPAKTUYECKUX
1) TIpakIaHCKOrO  BOCHMTaHHS:  COPMUPOBAHHOCTD | 3AJAHUH HA 3HSTHSX;

-YCTHBI! OTIPOC;
-CaMOCTOSITETIbHBIE pabOTHI;

- KOHTPOJBHBIE pa0OTHI;
-3K3aMeH

IpaXXAaHCKOW TMO3ULUU OO0Y4YaroIIerocs Kak aKTHUBHOTO U
OTBETCTBEHHOT'O YJIeHa pOccUiicKoro oOmiecTna,
IpeJICTaBICHNE 0 MaTeMaTHUYECKUX OCHOBax
(GYHKIIMOHUPOBAHMSI  Pa3IMUHBIX  CTPYKTYp, SBIICHUH,
npolenyp TpakJaHCKOro oOmiecTtBa (BBIOOPHI, OMPOCHI U
JIpyroe), yMEHHE B3aWMOJEHCTBOBATh C COLMAIbHBIMU
WHCTUTYTAaMH B COOTBETCTBHH C UX (QYHKIMSIMH U
HA3HAYCHHEM;

2) TaTPUOTUYECKOTO BOCHHUTAHUSA: CHOPMHUPOBAHHOCTH
POCCHUMCKON TpaXJaHCKOW HMIEHTUYHOCTH, YBAXKEHUA K
MPOIUIOMY M HACTOSIIEMY POCCHUUCKOM MaTEMAaTHKH,
[IEHHOCTHOE OTHOILIEHHE K JOCTH)KEHHUSIM POCCUUCKHUX
MaTe€MaTUKOB U POCCHUHCKOM MaTeMaTU4ECKOM IIKOJIBI,
UCIIONIb30BaHUE JTHUX JIOCTIDKEHHWH B JPYyrUX HayKax,
TEXHOJIOTHUSX, chepax IKOHOMUKH,

3) JyXOBHO-HPAaBCTBEHHOTO BOCHHUTAaHHUS: OCO3HAHUE
JTyXOBHBIX LIEHHOCTEH PpOCCHIICKOTO HapoJa,
c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, ITHYECKOTO
MOBE/ICHUS, CBSI3aHHOTO C TMPAKTHUYECKUM MPUMEHEHUEM
JTOCTHKEHUI HAYKU U JESTeIbHOCThIO YYEHOT0, OCO3HAHHE
JMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO Oy yIEro;

4) 3CTETUYECKOTO BOCHUTAHUS: ICTETUUECKOE OTHOIICHUE K
MUDY, BKJTIOYast ACTETHKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7a4, peLIeHNH,
pacCyXJeHH, BOCIPUUMYHBOCTh K MaTEeMaTHUYECKUM
acreKTaM pa3InYHbIX BHJIOB UCKYCCTBA;

5) dusmyeckoro BocmuTaHUs: CHOPMHUPOBAHHOCTH YMECHUS
OPUMEHATh MaTeMaTHMYeCcKWe 3HAaHUS B  HMHTEpecax
3I0pOBOro0 M Oe30macHOro oOpasza >KU3HHU, OTBETCTBEHHOE
OTHOIICHHE K CBOEMY 370pPOBBIO (3I0pOBOEC THTAHHE,

cOaaHCUPOBAHHBIN PEKUM 3aHATHH M OTIbIXA, perysipHas




¢u3nueckas akTHBHOCTb), PU3UUECKOE COBEPIICHCTBOBAHUE
npu 3aHATHUAX CIIOPTHUBHO-0310pPOBUTEIHHOM
JeSITeTIbHOCTBIO;

6) TpyZOBOI'O BOCIIUTAHUS: TOTOBHOCTb K TPYIy, OCO3HAHUE
[IEHHOCTH TPYIOJIOOUS, MHTEpEC K pazIuyHbIM cdepam
npoecCHuOHANBPHOM  AESTENTbHOCTH,  CBSI3aHHBIM ~ C
MaTeMaTUKOW M yMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymieir mpodeccun | pealn30BbIBaTH COOCTBEHHBIC
KU3HEHHbIE IUIaHbl, TOTOBHOCTH U CHOCOOHOCTH K
MaTeMaTHYECKOMY OOpa30BaHHMIO M CaMOOOpa30BaHHUIO Ha
OPOTSDKEHUH BCEH KM3HH, TOTOBHOCTb K AaKTHBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 33124 MaTeMaTHYECKON

HaIpaBJICHHOCTH;
7) OSKOJIOTMYECKOTO BOCIHUTAHHA: CPOPMUPOBAHHOCTH
9KOJIOTUIECKOM KYJBTYPHI, OHUMAaHHe BIIMSTHUS

COLIMATIbHO-DKOHOMHYECKUX IPOLECCOB HAa COCTOSTHUE
MPUPOTHON M COLMAIILHON CPEJibl, OCO3HAHHUE TII00aTbHOTO
XapakTepa HKOJOTHYECKUX MpoOiIeM, OpHEeHTalus Ha
IPUMEHEHHE MaTEMaTUYECKUX 3HAHUU JUIsl pElIeHUs 3ahad
B 00JIACTH OKpY’KaloIel Cpeibl, IUIAHUPOBAaHUE MOCTYIKOB
U OLEHKH MX BO3MOXHBIX IOCIEACTBUU I OKpYyXKarolen

Cpepl;
8) IEHHOCTH HAY4YHOTO TO3HAaHMS: CHOPMUPOBAHHOCTH
MHUPOBO33PEHHUS,  COOTBETCTBYIOIIETO  COBPEMEHHOMY

YPOBHIO Da3BUTHS HAyKH M OOIIECTBEHHOW NPAKTUKH,
MOHMMAaHUE  MaTEeMaTHYeCKOM  Hayku  Kak  cdepbl
YEJIOBEUYECKOW ACATENBHOCTH, JTallOB €€ pa3BUTHA U
3HAYMMOCTH JUIsI Pa3BUTUsS UUBWIM3ALMH, OBJAJACHUE
SI3BIKOM MaTEMAaTHKA M MaTEMAaTHYECKOW KYJIbTYpOM Kak
CpPEACTBOM TIO3HAHHUS MHpPA, TOTOBHOCTH OCYIIECTBISTH
MPOEKTHYIO n HCCIIEIOBATEIIbCKYIO JIeITEIILHOCTh
WHUBUIYAIBHO U B TPYIIIE.

METAIIPEJMETHBIE PE3VJIbTATDI

Ognanenue YHHUBEPCAILHBIMHU M03HABATEIbHBIMU
JEHCTBUSMU:

ba3oBrble JJornyeckue 1eHCTBHUA:

BBIABIISITh U XapaKTE€PHU30BaTh CYLIECTBEHHBbIE NPU3HAKU
MaTeMaTHYeCKUX OOBEKTOB, MOHATHH, OTHOIIEHUH MEXIY
HNOHATUAMH,  (OPMYIUPOBaTH  OINpPEICIICHUS  IOHATHIH,
yCTaHaBJIMBATh CYLIECTBEHHBIM NpHU3HAK KiaccuuKauuy,
OCHOBaHMA i1 OOOOIIEHUS M CpaBHEHUsS, KPUTEPUU
POBOJMMOIO aHajIM3a; BOCIPUHUMATH, (POPMYTUpOBATH U
npeoOpa3oBbIBaTh  CYKICHHUSA:  YTBEPAUTEIbHBIE U
OTpHIIATENbHBIC, €IMHUYHBIC, YACTHBIE U 00IIKE, YCIOBHEIC,

-BBIIIOJIHEHUE  NPAKTUYECKUX
3aJJaHUI Ha 3aHATUAX,

-YCTHBIN OMpoc;
-CaMOCTOSITETIbHBIE pabOTHI;

- KOHTPOJIbHBIE Pa0OTHI;
-3K3aM€H




BBISABIISITh MaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U
U TOpoTHBOpeuHs B (akTaxX, MAHHBIX, HAOMIONEHUSIX U
YTBEPXKICHUSIX, NpEAsiaraTh KPUTEPUH JJIs1 BBIABICHUSA
3aKOHOMEPHOCTEH U ITPOTUBOPEUYUN;

JeNaTh BBIBOABI C HCIIOJIb30BAaHMEM 3aKOHOB JIOTHKH,
JIeTyKTHBHBIX U HMHIYKTUBHBIX  YMO3AKJIIOUCHHIA,
YMO3aKJIIOUEHUH 10 aHAJIOTUH;

MIPOBOTUTH CaMOCTOSITEITLHO JI0Ka3aTenbCTBa
MaTeMaTHYeCKUX  yTBEpXKACGHUH  (IpsMble HU  OT
IPOTHBHOTO), BBICTpAaUBaTh AapryMEHTALUIO, IPHUBOIUTH
IpUMEpPbl U KOHTPIPUMEPHI, 0OOCHOBBIBATH COOCTBEHHBIE
CYXJIEHUS U BBIBOJBI; BEIOUPATH CIIOCOO pelieHus ydeOHOoH
3a7aun  (CpaBHUBATh HECKOJBKO BApUAHTOB PEIICHHS,
BBIOMPATH HanoOoJee MMOIX OISALITHHA C y4ETOM
CaMOCTOSITEIILHO BBIICIICHHBIX KPUTEPUEB).

Ba3oBrble ucciaenoBareLCKUeE AeliCTBHA:

UCTIOJTb30BaTh BOMPOCHI ~ KaK  HCCJIEIOBATEIbCKHMA
UHCTPYMEHT  MO3HaHMA,  (OPMYIMPOBATH  BOIMPOCHI,
¢duKcupyoomue npoTUBOpeune, npobiaeMy, ycTaHaBIUBATh
HCKOMOE U JTaHHOE, dbopmupoBaTth TUIIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3UIIMIO, MHEHHE;

IPOBOJTUTH CaMOCTOSITEIIEHO CIUTAHUPOBAHHBIN
IKCIEPUMEHT, UCCIICIOBAaHHE o YCTaHOBJICHHIO
OCOOCHHOCTEH  MaTeMaTU4YeCKOro OOBEeKTa, SBJICHHS,
npoIiecca, BBIIBICHUIO 3aBHCHMOCTEH MEXIy OOBEKTaMH,
SIBIICHUSIMH, TIPOLIECCaMU;

CaMOCTOSITENIbHO ~ (OpMyJIMpOBaTh  00OOIIEHUS U
BBIBOABI [0 pE3yJlbTaTaM MPOBEAEHHOIO HAOIIOACHHUS,
UCCIICIOBaHMs, OILIGHWBATh JIOCTOBEPHOCTh MOJYYEHHBIX
pe3yabTaTOB, BBIBOJIOB U 000OIICHUH;

IPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IpOIecca, a TaKkKe
BBIJIBUTATh TPEIMNOIOKEHUS O €ro pPa3BUTHH B HOBBIX
YCIIOBHSIX.

Pabora ¢ nnopmanmeii:

BBISBIISITH IePUIIUTH HHPOPMAITUH, JAHHBIX, HEOOXOIUMBIX
JUIS OTBETA HA BOTIPOC U JUISI PELLICHHS 3a/1a4H;

BBIOMpPATh WH(POPMALIMIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB,
aHAJTM3UPOBaTh, CHCTEMATH3UPOBATh M WHTEPIPETHPOBATH
UH(POPMAIIHIO PA3INYHBIX BUAOB U (OPM IpeCTaBICHHUS;
CTPYKTYpHUPOBaTh HH(DOpMAIUIO, TMPEICTaBIATH €€ B
pa3nmuuHbIX (hopMax, WITIOCTPUPOBATH TPadhUIECKH;
OILICHUBATh HAJEKHOCTh MHPOPMAIIUU TI0 CAMOCTOSITEILHO
cOpPMYIUPOBAHHBIM  KPUTEPUSAM, CHOPMYIUPOBAHHBIM
CaMOCTOSITENBHO.




OBnanenue YHUBEPCAIbHBIMU KOMMYHUKATHBHBIMU
y4eOHBIMU JCHCTBUSMU:

BOCIIPUHMMATh M (HOpMyIUpOBaTh  CYXICHHUA B
COOTBETCTBUHM C YCIOBHSIMHM W LENISIMHU OOIIEHHS, SCHO,
TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX
U THUCHbMEHHBIX TEKCTaxX, JaBaTh IMOSCHEHHUS 1O XOAY
pelieHus  3aJadyd, ~ KOMMEHTHPOBATh  IOJyYEHHBIH
pe3ynbTar;

B XO0Je OOCYXIEHHs 3aJaBaTh BOMIPOCHI IO CYIIECTBY
oOCcyXJaeMoii  TeMbI, TMPOOJEMBbI, peIlIaeMor  3aaayd,
BBICKA3bIBaTh HJIEW, HALICJICHHBIE HA TIOUCK pELICHHUS,
COIOCTABJIAITh CBOU CYXKIEHHUS C CYXICHHSAMH JAPYTHX
YYaCTHUKOB JMAaiora, 0OHApY>KUBATh PA3IUYUE U CXOJCTBO
MO3UIIMA, B  KOppekTHOH  (opme  dopmymupoBaTh
pa3HoOTrIacHsi, CBOM BO3PaKEHUS;

MIPEJICTaBIATh pe3yNbTaThl pelieHus 3a1auu,
9KCIIEPUMEHTA, HUCCIIEJOBAHUSI, MPOEKTa, CAMOCTOATEIHHO
BBIOMpaTh (opMarT BBICTYIUIGHHS C Yy4€TOM 3ajad
NPE3CHTAIMU U OCOOCHHOCTEN ayAUTOPUH.

OBnajeHne yHHBEPCAIbHBIMH PETYISTUBHBIMU y4E€OHBIMU
NEUCTBUSIMU:

Camoopranuszanms:

COCTABJIATH TUJIAH, AJITOPUTM PEIICHHs 3aJadH, BbIOMpATh
crocob pemieHus ¢ Y4E€TOM HMMEIOIIUXCS PEeCypcoB U
COOCTBEHHBIX  BO3MOXHOCTEH,  apryMeHTHpOBaTh U
KOPPEKTUPOBAaTh BapUaHTBl PELICHUM € YY4ETOM HOBOU
uHpOpMaLUH.

CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJJICKT:

BIIAJICTh HABBIKAMU IIO3HABATEIBHOM pedJIeKCUH Kak
OCO3HAHUS COBEPIIAEMBIX JEHCTBUH UM MBICIUTEIbHBIX
MpOIIECCOB, WX  PEe3yNbTaTOB, BIAJETh  CHoco0amMu
CaMOIIPOBEPKHU, CAMOKOHTPOJIS TIpolecca M pe3yibTara
pelIeHus MaTeMaTUYeCKOn 3a/1a4u;

NpEeABUACTh TPYIHOCTH, KOTOPbIE€ MOTYT BO3HHKHYThH IpHU
pelIeHun 3a/1a4i, BHOCUTh KOPPEKTUBBI B JESATEIBLHOCTh HA
OCHOBE HOBBIX OOCTOSITCNIBCTB, JIAHHBIX, HaAHJICHHBIX
OIINOOK, BBISIBIICHHBIX TPYAHOCTEN; OIICHUBATh
COOTBETCTBUE pE3yJIbTaTa MW W YCIOBUSM, OOBSICHATH
MPUYMHBl JOCTHKEHUS WA HEIOCTHKEHHUS pPE3yJIbTaTOB
NEeATeTbHOCTH, HaxOJWTh OMMOKY, J1aBaTh  OIEHKY
nproOpEeTEHHOMY OTIBITY.

CoBMecTHaA 1€ATEIBHOCTD:

MOHUMATh W HCIOJb30BaTh IMPEUMYIIECTBA KOMAaHIHOW U
WHAUBUAYAILHON pa0OTHI MpU pPEUICHUH YYeOHBIX 3ajad,




IPUHUMATD 11€Jb COBMECTHOM JEATENIbHOCTH, TNIAHUPOBATh
OpraHu3allii0 COBMECTHOM pPabOTHI, pacIpenesaTh BUIbI
pabot, noroBapuBaThcs, OOCYXKIATh MPOLECC M PE3yJIbTaT
paboTbl, 00001I1aTh MHEHHS HECKOJIBKUX JIO/ICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (0OCYXKIEHUS,
00OMEH MHEHUH, «MO3TOBBIC IITYPMbD) H UHBIE), BHITIOTHSITh
CBOIO 4acTh pabOTHl M KOOPAMHUPOBATH CBOW JICHCTBHSI C
JNPYTUMH 49ICHAMH KOMaHJbI, OICHHBATh KAa4eCTBO CBOETO
BKJIaa B OOMMH  HPOAYKT MO  KPHUTEPHSM,
c(OpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

MMPEAMETHBIE PE3VYJIbTATHI

Yuciia 1 BBIYUCICHUSA:

OTIepPUPOBATH HOHSTUSMU: paloHaiIbHOE u
NEHCTBUTENbHOE YHCIIO, HaTypalbHOE, LEJ0e YHUCIIO,
OOBIKHOBEHHast W  JeCATHYHAs  JpoOb,  MPOILCHTHI,
UCIIONIb30BaTh  MPU3HAKH  JEITUMOCTH  IENbIX  YHCel,
Pa3ioKEHUE YUCIIa Ha MPOCThIE MHOMKUTENIN JJIsl PELICHUS
3ajady;

BBITOJIHATH apu(METUYECKHE ONEepalui C PallOHAIbHBIMU
U IWCTBUTEIBHBIMU YHCIIAMH;

BBITIOJHATh ~ NPUOMMKEHHBIE  BBIYUCICHHS, HCIOIB3YS
npaBWiia OKPYIJIEHUS, JeNaTh TNPUKUAKY U  OLIEHKY
pe3yNbTaTa BEIYUCIICHUI;

ONEepUpOBaTh  MOHATUSAMHU: CTENEHb C  LEIbIM U
palnMoHaIbHBIM TIOKa3aTesieM, CTaHAapTHas Gopma 3arucu
JICUCTBUTEIIBHOTO 4YHCIa, KOPEHb HATypaJlbHOW CTEINEHH,
UCII0JIb30BaTh HOJIXOSIIYIO bopmy 3anucu
JNEHCTBUTENBbHBIX YHCEN JUISl pElICHUs MPAKTUYECKUX 3a]ad
U TIPEJICTABIICHUS JAHHBIX;

ONEepUpPOBaTh TOHATHSAMH: CHHYC, KOCHHYC M TaHIEHC
IIPOU3BOJILHOTO YIJla, UCTIOIb30BaTh 3aIMCh IIPOU3BOJILHOTO
yriia 4yepe3 oOpaTHbIE TPUTOHOMETPUUYECKUE (PYHKITUH;
OTIEpUPOBATH MOHITUSIMH: JIOTapU(PM YUCIA, AECITUIHBIC U
HaTypaJIbHbIE JTIOTapU(PMBIL.

YpaBHeHUS H HEPABEHCTBA!

ONepUpOBaTh  TMOHATUSMHU:  TOXKAECTBO,  ypaBHEHHE,
HEPABEHCTBO, 1I€JIO€, PALMOHAIBHOE, HppalOHAIbHOE

ypaBHEHHUE, HEPaBEHCTBO, TPUTOHOMETPHUECKOE
ypaBHEHUE;
BBITNOJIHATh npeoOpa3oBaHus TPUTOHOMETPUUECKUX

BBIPQXEHUI U pelllaTh TPUTOHOMETPUYECKUE YPABHEHMUS;
BBINOJIHATh Pe0oOpa3oBaHUs LENbIX, PALUOHAIBHBIX U
UPPALMOHATIBHBIX BBIPAKEHUN M pellaTb OCHOBHBIE THIIBI
LENbIX, PALMOHAIBHBIX M HMPPALMOHAIBHBIX YPABHCHUM MU
HEPABEHCTB;

IPUMEHATh YPAaBHEHHMs M HEPABEHCTBA JUIA PEIICHUS
MaTeMaTHYECKUX 3a7ad W 3a/a4y M3 pa3lIUyHbIX 00sacTen

-BBIMIOJIHEHUE  MPAKTUYECKUX
3aJJaHUH Ha 3aHATHIX,

-YCTHBIH OIIPOC;
-CaMOCTOATEIbHBIE Pa0OTHI;

- KOHTPOJIbHBIE PaOOTHI;
-3K3aMeH




HayKH{ ¥ peaJIbHOM KU3HU;

MOJIENIUPOBaTh pPEAIbHbIE CUTYallM Ha S3bIKE aireOphl,
COCTaBJIATh BBIPAXKEHMS, YPABHEHUS, HEPAaBEHCTBA IIO
YCIIOBHIO 33/1a4M, HCCIIEAOBATh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM alllapaTa ajareopsl;

OPUMEHSATh CBOMCTBA CTEMEHHM [uId IpeoOpa3oBaHuUs
BBIP)KEHUI, ONEpPUpPOBaTh IOHATUSAMHU: IOKA3aTEIbHOE
yYpaBHEHHE W HEPAaBEHCTBO, peIIaTh OCHOBHBIC THUIIBI
NIOKa3aTeIbHbIX YPAaBHEHUN U HEPABEHCTB;

BBINOJIHATh MPEeoOpa3oBaHusl BBIPAKEHUH, COJAEPIKALINX
norapudMsl,

OTIEpPUPOBATH MOHATUAMU: JIOTApU(PMHUUECKOE yYpaBHEHUE U
HEPaBEHCTBO, PELIaTh OCHOBHBIE THUIIBI JIOTAPUPMHUECKUX
YPaBHEHUN U HEPABEHCTB;

HaXOJUTh pEIIEHUs MPOCTEHIINX TPUTOHOMETPUYECKUX
HEPaBEHCTB;

ONIEpUPOBAThH MOHATUAMU: CUCTEMA JIMHEWHBIX YPaBHEHUN U
€€ pelleHne, UCI0JIb30BaTh CUCTEMY JIMHEHHBIX YPaBHECHUN
JUISL PEeUICHUs TPAaKTUYECKUX 3a/1a4;

HaXOJUTh PEUICHUS] TPOCTEHIIIUX CUCTEM M COBOKYITHOCTEU
palMoHaNBHBIX YPAaBHEHHUH U HEPABEHCTB;

MOJENIUPOBaTh pEaJbHbIE CUTYyallUd Ha s3bIKEe anreOphl,
COCTaBJIATh  BBIPAKEHUS, YpaBHEHHs, HEPaBEHCTBA U
CHCTEMBI IO YCJOBHIO 3aJjaudl, UCCIIEA0BATh MOCTPOEHHBIE
MOJIENIU C UCIIOJIB30BAHMEM allliapaTa ajareOpsl.

DOyHKIUM U rpaduKu:

ONEepUPOBATH TOHATHAMU: (YHKIHS, CIOCOOBI 3aaHuUs
byHKIMH, 00JIACTh OMPEJCICHUSI W MHOXECTBO 3HAYCHUH
¢ynkuuu, rpaduk QyHKIMH, B3aMMHO 00paTHbIE PYHKINY;
ONEpUPOBATh MOHATHUAMH: YETHOCTh ©  HEYETHOCTH
¢yHkuny, Hynu QyHKIHMH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
nepuoauyeckas (QYHKLIHsA, NPOMEKYTKH MOHOTOHHOCTHU
(GyHKLIMH, TOYKH SKCTpeMyma (YHKIUH, HauOoibllee U
HalMEHbIlee 3HA4YeHUs (QYHKIUMUM HAa IPOMEXKYTKE,
UCITIOJIb30BaTh WX ISl MCCIEeNOBaHUSA (DYHKIUH, 3aJaHHON
rpadukoMm;

UCTIOJIb30BaTh TpaQUKH PYHKUUH AJIS PELICHUs] ypaBHEHU;
CTPOUTh W YWTaTh TpadUKH JIMHEHWHOW (QYHKIUH,
KBaJPAaTUYHON (YHKIMHU, CTENEHHOW (YHKIHMU C IIEIBIM
HoKa3aTeseM;

ONEpUpOBATh  NOHATHAMM: TpadUKu  TOKa3aTEIbHOM,
Jorapu(MUUECKOM W TPUTOHOMETPHUYECKUX  (YHKIIHH,
u3o0pakaTb HMX Ha KOOPAMHATHOM  IJIOCKOCTH U
UCIIOJIb30BaTh JUJIs PEIIEHUs] YpaBHEHUI U HEPAaBEHCTB;
u300pakaTh Ha KOOPAMHATHOW IJIOCKOCTH TpaduKu
JVHENWHBIX YpaBHEHHH M MCIIOJIBb30BaTh WX Ul pPELICHUs
CUCTEMBI JINHEWHBIX YPaBHECHU;

WCIIONB30BaTh Tpaduku GYHKIOMH I HCCIICTOBAHUS
IPOIIECCOB M 3aBUCUMOCTEH MPHU PELICHUHU 3a/1a4 U3 APYTHX
y4EOHBIX MpPEIMETOB U pEaJbHOM KHU3HH, BBIPAXKATh
(dopMynaMu 3aBUCIMOCTH MEX/y BETMUYNHAMU;

Hayasa MmaTeMaTH4eCKOro aHAJIN3a:




OIIepupOBATH MOHSTUSMHU: MOCJIEI0BATENHHOCTD,
apudMeTHuecKkass M TEOMETpPHYECKass  IMPOrPECCUU;
OTIEpUPOBATh  TMOHATHUSAMU: OECKOHEYHO  YOBIBaromas
reoMeTpuueckass — Imporpeccus, cymMma  OECKOHEYHO
yOBIBAIOIIECH TEOMETPUIECKOMN MPOTPECCUH;

3aJaBaTh IOCJIEJOBATEIbHOCTH PA3IMYHBIMH CIIOCOOAMU;
UCIIOJIb30BaTh CBOMCTBAa  IOCJENOBATEIBHOCTEN u
IIPOrpeccuil JUIsl pelieHus peajbHBIX 3a/1ay MPUKIATHOTIO
XapakTepa.

OTepUpOBaTh  MOHATHSMH:  HETNpepblBHAsA  (QyHKIUSA,
npou3BogHas (YHKIUHU, UCIOIb30BaTh T'€OMETPUUYECKUN U
¢u3uveckuil CMBICT TPOM3BOJHOW [UIA pEIIeHHUs 3ajad;
HaXOJUTh  MPOU3BOJHBIC  OBJIEMEHTAPHBIX  (DYHKIMIA,
BBIUNCIIATH IPOU3BOIHBIE CYMMBI, IIPOU3BEICHUS, YACTHOTO
byHKIINIT;

UCIIOJIb30BaTh MPOM3BOJIHYIO JUIS HCCIIECAOBAaHUS (YHKIUU
HAa MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMEHATh PE3yJbTaThl
UCCIIEIOBaHMS K TOCTPOEHUIO Tpa(UKOB;

HCII0JIb30BATh IIPOU3BOHYIO JUTSt HAXO0XJICHUS
HAWIY4YIlero pelleHus B MPHUKIAAHBIX, B TOM YHCIE
COLIMAJIbHO-9)KOHOMHUYECKUX, 3a/1a4ax;

ONepUpOBaTh MOHATHSAMH: TiepBooOpa3Has W HWHTErpan,
NOHUMAaTh TEOMETPUYECKHA U  (U3UYECKUH  CMBICI
MHTETpaa;

HaXOJUTh TEPBOOOpa3HBIC  AIIEMEHTAPHBIX  (DYHKIIHIA,
BBIYHCIIATH HHTETpai o popmyine HeroTona—Jleitoaumna;
pemarh MNPUKIAJHBIE 337a4d, B TOM YHCJIE COLUAIBHO-
SKOHOMMYECKOTO U (U3UYECKOT0 XapakTepa, CpelcTBaMu
MaTEMaTUYECKOTO aHAIN3A.

MHoxkecTBa M JIOTHKA:

OIEpUpPOBaTh MOHATUSAMHU: MHOKECTBO, OIIEpPallUd HaJ
MHO’KECTBAMH; HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHbIN
anmapar Juisi ONMUCaHUsl peajbHbIX MPOLECCOB U SIBICHUM,
IIPU PEIICHUH 3a]a4 U3 IPYTUX y4eOHbIX MPEAMETOB;
ONEpUpPOBaTh  IOHATHUSAMHU:  ONPEICIIEHUE,  TEOpPEMa,
CIIEJICTBUE, I0KA3aTEIbCTBO.

Crepeomerpus:

ONEepUpOBaTh MOHATHSAMH: TOYKA, NpsMas, I[JIOCKOCTh;
IPUMEHSATh aKCUOMBI CTEPEOMETPUM U CJIEACTBUS U3 HHUX
IIPU PEIICHUU T€OMETPUYECKUX 3a/1a4;

OIIepupOBATH MOHSTUSIMU: napajuieIbHOCTb u
NEePIEeHIUKYISIPHOCTD MPSIMBIX U IIOCKOCTEH;
KJIacCU(UIIUPOBATh B3aMMHOE PACIIOJIOKEHHE TMPIMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE;

ONMEepUpOBaTh TMOHATUSMHU: JBYI'PAHHBIA Yyroyi, TpaHU
JIBYTPAHHOTO YIJIa, peOpo NBYIPAHHOTO YIJia, JIMHCHHBINA
yroa JBYIPaHHOTO yrIJla, TpajycHas Mepa JABYTPAHHOIO
yria;

ONepUpOBaTh MOHATUSMHU: MHOTOIPAHHMK, BBINYKJIBIM U
HEBBIMYKJIbI MHOTOTPAHHUK, 3JIEMEHThl MHOTOIPaHHUKA,
NpaBUJIbHBI  MHOTOTPAHHUK; PAacClO3HaBaTh OCHOBHbBIE
BU/IBI MHOTOTPaHHUKOB (nmupamupa, npusma,




MIPSIMOYTOJIBHBIN TTapajuieenume], Ky0);
KJIaccu(UIUpoBaTh MHOT'OIPAaHHHUKH, BBIOMpPas OCHOBAHUS
uid  Kinaccuukauumu - (BBIIYKIBIE M HEBBIIYKIIbIE
MHOTOT'PAaHHHUKH, MPaBHIbHBIE MHOTOIPaHHHUKH, MpPSIMbIE U
HaKJIOHHBIE IPU3MBI, TApAJUIEIIETIUIIE/IbI);

OTIEpPHPOBATH MOHATUSAMH: CEKyIIas IUIOCKOCTb, CEYCHHE
MHOTOIPaHHHUKOB; OOBSICHATh INPHUHLHUIIBI  TOCTPOEHUS
CEUCHHI, UCTIONB3Ysl METOJ CIIE/IOB;

CTPOUTH CEUYEHHS MHOTOIPAaHHMKOB METOJIOM  CIIEJIOB,
BBINOJIHATH (BBIHOCHBIE) IJIOCKHE YEPTEKU W3 PUCYHKOB
MIPOCTHIX O0BEMHBIX (PUTYp: BHA CBEPXY, COOKY, CHU3Y;
pemaTh 3a7ayd Ha HaXOXKJICHHE M€OMETPUYECKHX BEITHYNH
no oOpa3laM WIM aNropuTMaM, IpPUMEHsSS W3BECTHBIE
AQHAJTUTMYECKUE METOJbl TPH PEIIEHUH CTaHAAPTHBIX
MaTeMaTHYECKUX 3a/1a4 Ha BBIYHUCIICHUE PACCTOSHUN MEXIY
JIBYMsI TOYKaMH, OT TOYKH JO MPSAMOH, OT TOYKH [0
IUIOCKOCTH, MEX/ly CKPEIIUBAIOIIUMUCS MPSIMBIMU;

pemaTh 3a7ayd Ha HaXOXXKJICHHE M€OMETPUYECKHX BEITHYMH
no oOpa3laM WM aNropuTMaM, NIpPUMEHSS W3BECTHBIC
AQHAJIUTUYECKUE METOJbl MpPH PEHIEHUH CTaHIAPTHBIX
MaTeMaTHYECKUX 3a7lad Ha BBIYMCICHUE YIJIOB MEXIY
CKPCLIMBAIOIIMMUCS  NPSIMBIMHM, MEXIy HpAMOM u
IUIOCKOCTBIO, MY MJIOCKOCTSIMU, IBYTPAHHBIX YIJIOB;
BBIUUCIATE  OOBEMBI M IUIOLWIAJM  ITOBEPXHOCTEH
MHOIOTpaHHUKOB (TIpU3Ma, NHpamMuaa) C IPUMEHEHUEM
(GopMyn, BBIUUCIATE COOTHOUIEHHS MEXIy IUIOLaIsIMU
NOBEpPXHOCTEH, 00bEMaMU TOJOOHBIX MHOTOTPaHHHUKOB;
ONEpPUPOBATH MOHATUAMHU: CHUMMETPHS B IPOCTPAHCTBE,
IEHTP, OCh M IUIOCKOCTb CHMMETpPUH, LEHTP, OCh U
IUIOCKOCTb CUMMETPUU (UTYPBI;

U3BJICKaTh, MpPeoOpa3oBbIBAaTH U MHTEPIPETHPOBATH
UHPOPMALIMI0O O TPOCTPAHCTBEHHBIX TI'€OMETPHUECKUX
¢urypax, mNpencTaBICHHYI0 Ha 4YepTekaX M PUCYHKaX;
OPUMEHATh TeOMEeTpUdYeckHe  (aKkTbl A pelleHus
CTEPEOMETPUYECKUX 3a/ay, MPEANOJIaralolX HECKOIbKO
IIaroB PELICHMs], €CJIM YCIOBHUS NPUMEHEHHs 3a/laHbl B
SBHOH (opme;

OPUMEHATh IPOCTEHIIME TNPOrpaMMHBIE CpEICTBA U
3JIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CHUCTEMbI TPU PEUICHUU
CTEpEOMETPUYECKUX  33Jay;  NPUBOJUTH  NPUMEPHI
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE M KHU3HH,
pacro3HaBaTb  INPOSIBICHHE  3aKOHOB  I'€OMETPUM B
UCKYCCTBE;

OPUMEHATh  TOJIyYEHHbIE  3HaHMA  HA  IPAKTHUKE:
aHATM3UPOBaTh  peallbHble CHUTyallud W  TPUMEHSTH
U3y4eHHbIC TIOHATHUS B IPOLIECCE IOMCKA pELICHUs
MaTeMaTUYECKU copMynupoBaHHON poOIeMbl,
MOJIENIUPOBaTh PeaJIbHble CUTYAIlMM Ha A3bIKE T'€OMETPHH,
UCCIIEIOBaTh TIOCTPOCHHBIE MOJENH C HCIOJIb30BaHHEM
reOMETPUYECKUX TOHATUH M TeopeM, ammapara ainreopsl,
pemaTh NpakTHYECKUe 3a/1a4M, CBSI3aHHBIE C HAXOXKIACHUEM
Tre€OMETPUYECKUX BEIHYUH.




ONepUpPOBaTh MOHATHUSAMU: LUMIMHIPUYECKAs MOBEPXHOCTb,
oOpasyionye IUINHIPUYECKONH TOBEPXHOCTH, LMIHHID,
KOHUYECKasi TMOBEPXHOCTh, 0Opasyloniye KOHUYECKOH
MIOBEPXHOCTH, KOHYC, cpepruecKkasi TOBEPXHOCTb;
pacro3HaBaTh Teja BpamieHus (IUIUHAP, KOHYC, chepa u
map); o0OBACHATH CIOCOOBI MOJYYECHHUS TeJl BPAILCHHUS;
KJIacCU(PUITMUPOBaTh B3aUMHOE PACIOJOXKEHHE Chepsl H
TUIOCKOCTH; OINEPUPOBATh MOHATHUSMU: IIAPOBOM CETMEHT,
OCHOBAaHHME CErMEHTa, BBICOTA CErMEHTa, IIApOBOM CIIOM,
OCHOBAaHME IIIAPOBOTO CIJIOS, BBICOTa MIAPOBOTO  CJIOA,
IapOBOI CEKTOP;

BBIUMCIIATh OOBEMBI U IUIOMAAW TOBEPXHOCTEH Tem
BpallleHHUs, TEOMETPUUYECKUX TN C TPUMEHEHHEM (HOpMYIL;
OMEpUPOBATH TOHSATUSMHU: MHOTOTPAHHUK, BIHCAHHBIA B
chepy u ommcaHHBIM OKOiO cdepsl, chepa, BIUCAHHAS B
MHOTOTPaHHUK WX TEJIO BPALICHUS;

BBIUUCIIATh COOTHOUICHHUS MEXy IIOUIAIIMH
MOBEPXHOCTEH M 00hEMAMHU MTOTO0HBIX TET;

n300pakaTh U3y4aeMble (PUTYPHI OT PYKH U ¢ IPUMEHEHUEM
MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB;

BBHITIONHATH (BBIHOCHBIE) TUIOCKHME YEPTEXKU W3 PHCYHKOB
MPOCTHIX OOBEMHBIX (UTYp: BUI CBEpPXY, COOKY, CHHU3Y,
CTPOUTH CEUCHUS TeIl BPAILICHUS;

U3BJIEKATh,  WHTEPIPETHUPOBATH U  MPeoOpa3OBHIBATh
uH(GOPMAIIMI0O O TPOCTPAHCTBEHHBIX T'E€OMETPHUYECKHX
durypax, npeJCcTaBlIeHHYIO Ha YepTexaxX U PUCYHKaX;
OTIEPUPOBATH TIOHATHEM BEKTOP B IIPOCTPAHCTBE;
BBIMIOJHATh JIEHCTBUSL CIIO)KEHHUS BEKTOPOB, BBIUWTAHUS
BEKTOPOB U YMHOXKEHHUs BEKTOpa Ha YHUCIO, OOBSCHSTH,
KaKUMH CBOMCTBaMHU OHU 00J1a/1a10T;

MPUMEHSTH [TPABUIIO TApaJUICIICIHUIIe a;

ONEepUpPOBaTh MOHATHSAMH: JEKapTOBBI KOOPAMHATHI B
IPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOpa, PaBEHCTBO
BEKTOPOB, KOOPJMHATHI BEKTOpPA, Yol MEXAY BEKTOPAMH,
CKaJIIpHOE TPOU3BEJCHHE BEKTOPOB, KOJUIMHEApHBIE U
KOMILUTAaHAPHBIE BEKTOPBI;

HAaXOJUTh CYMMYy BEKTOPOB W TPOU3BEIECHHWE BEKTOpa Ha
YHCIIO, YTOJ MEXIY BEKTOpaMH, CKaJIIpHOE MPOU3BEACHHUE,
packianbiBaTh  BEKTOP MO JBYM  HEKOJUTMHEAPHBIM
BEKTOPaM;

3a/laBaTh IUIOCKOCTH YpaBHEHHEM B JICKAPTOBOW CHCTEME
KOOpJMHAT, MPHUMEHITh TeoMeTpuyeckue (axkTel A
pelIeHUs] CTEPEOMETPUUECKUX 3a/ad, MPeanoararonx
HECKOJIbKO IIIaroB pPEIIEeHUs, €CIU YCIOBUS MpPUMEHEHUs
3aJaHbl B IBHOU (opme;

pemiatb  MOpoCTeWIMe TeoMeTpUuYecKue  3aJadyd  Ha
PUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO/Ia;

pemiath 3aJadyd  Ha JI0KA3aTeIbCTBO MaTeMaTUYECKUX
OTHOIICHUN M HAaXOXJICHHE TeOMETPUUYECCKUX BEIHYUH II0
oOpa3luam Wi aaropuT™MaM, MPUMEHsISI U3BECTHBIE METO/IbI
IPH PEIICHUN CTAHIAPTHBIX MaTEMATHUECKHUX 3a/a4;
OPUMEHSTh MPOCTEHIINEe MpOrpaMMHBIE CpeJCcTBa U




3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI MPHU PELICHUH
CTEpPEOMETPUYECKHUX 3a/1ay;

MPUBOAUTH MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B
IPUPOJE W JKU3HM, PACIO3HABaTh IPOSBICHHE 3aKOHOB
T€OMETPUHU B HCKYCCTBE;

MPUMEHATh  TOJYYEHHbIE  3HAHUS  HA  MPAKTHKE:
AQHAJIM3UPOBATh  pEAJbHbIE CHUTyallud W  IPUMEHSATH
U3YYEHHbIE T[IOHATUS B IPOLECCE IOUCKA pPEIIEHUs
MaTeMaTHYECKH chopMyITUpPOBaHHOM poOJIEMBI,
MOJICJIUPOBATh pealbHbIE CUTYallMH Ha S3BIKE T'€OMETPHUH,
UCCJIEN0BATh IOCTPOCHHBIE MOJEIN C MCIOJb30BaHUEM
TEOMETPUUECKUX TOHSITHH W TEOpeM, ammapara aireOpsl,
pemaTh NpakTUYECKHE 3a7a4yl, CBSI3aHHBIE C HAXO0XKJICHHEM
F€OMETPUUYECKHUX BEJIMYUH

Teopusi BeposATHOCTEI:

YUTATh U CTPOUTH TAOJHIIBI M TUATPAMMBI;

ONEepUpOBaTh MOHATHSMH: cpefHee apu(pMETHYECKOE,
MenuaHa, HauOousbliee, HaMMEHBIIEE 3HAYECHUE, pa3Max
MacCHBa YMCJIOBBIX JaHHBIX;

OIIepUPOBAThH MOHATUSAMU: CIyYalHbINA SKCTIEPUMEHT (OIIBIT)
U choyyailHoe  coObITHE,  DJIEMEHTapHOe  COObITHE
(37IeMEHTapHBI MCXOMA) CIIyYalHOTO OIbITA, HAXOIUTh
BEPOSITHOCTH B OIBITAX C PABHOBO3MOKHBIMU CIyYalHBIMU
COOBITUSIMM, HAXOAWTb U CpPaBHUBAaTh BEPOSTHOCTHU
COOBITHI B M3YYEHHBIX CIYyYalHBIX KCIIEPUMEHTAX;
HaxoJuTh W (OPMYIUPOBATH COOBITHS: TEpecedcHue |
00beIUHECHHE JIAHHBIX COOBITHIA, coObBITHE,
MPOTUBOMNOJIOKHOE JTaHHOMY COOBITHIO, TOJb30BaThCS
auarpaMmamMu - Dinepa W QOpPMYNIOH  CIOXKEHHUs
BEPOSITHOCTEN NP PEIICHNUH 33/a4;

ONEpUpOBaTh  IOHATHUAMU:  YCIOBHAs  BEPOSATHOCTD,
HE3aBUCHUMBbIE  COOBITHS, HAXOJUTh  BEPOSTHOCTU C
IIOMOUIbIO MpaBUja YMHOXEHHS, C IIOMOIIBIO JepeBa
CIIy4ailHOTO ONBITA;

NPUMEHSTh KOMOWHATOPHOE TMPABUJIO YMHOXKEHUS TPHU
peuieHuy 3ajad; OINEepUpOBaTh IOHATUSMH: HCIHBITAHUE,
HE3aBUCUMBIC HCIIBITAHUS, CEpPUSl HCIBITAHUN, YycCHex u
HeyJauya, HaxOOuThb BEPOSTHOCTU COOBITHM B cepuu
HE3aBUCUMBIX HCHBITAHUW [0 TMEPBOrO YCIeXxa, HaXOJUTh
BEPOSITHOCTH COOBITHI B CepyHU UCTIBITAaHUN bepHymu;
OIIepUpPOBATH MOHSATUSIMU: ciyvaiiHas BEJIMYUHA,
pacrpeaesieHne BEpOsTHOCTEN, IMarpaMmma pacipeeeHusl.
CPaBHUBATh BEPOSTHOCTU 3HAYEHUN CIy4alHON BEIMYHHBI
10 PacCMpeesICHUIO WK C TIOMOIIBIO JUArpaMM;
ONEpUpPOBaTh IMOHATUEM MATEMATHUYECKOTO  OXKUJAHUA,
INPUBOAUTH NPUMEPHI, KaK MPHUMEHSETCS MaTEMaTHYECKOe
OXXHJIaHHUE CIIy4aiiHOU BEJIMYHUHBI HaXOOUTh
MaTeMaTUYeCKOe 0KMIAHUE M0 JAHHOMY PaclpeIesICHUIO;
UMETb MPECTABICHNUE O 3aKOHE OOJIBIINX YHCEN,;

MMETH MPEICTaBICHUE O HOPMAIBHOM pPacCIpeaeICHUN
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