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1 IIACIHOPT PABOUYEM ITPOI'PAMMBbI YYEBHOI'O MNPEIMETA
OYIL.04 MaremaTuka

1.1 Ob6aacTb NnpUMeHEeHHUs NMPOTrPaMMBbI

Peanuzauus cpeanero obuiero oopazoanus B npeaenax OIT CITO no nporpamme
MOATOTOBKM  CIIEIMAJIMCTOB CpPEIHEro 3BeHa 1Mo cneunanbHoct 38.02.01
DKOHOMHUKA U OYXTAJITEPCKUIA ydeT M0 OTPacisiM (TI0 OTPACIIsiM)B COOTBETCTBHUH C
®I'OC CIIO no cnenuansHocTH 38.02.01 DKxoHOMUKA U OyXTalTEpPCKU y4eT 1o
orpacisam (o otpacisiMm) ¢ ydetom TpeboBanuit PI'OC cpemnero oOrero
oOpa3oBaHus, yTBEpKACHHOTO TIprKa3zoM MunoOpHayku Poccun ot 17.05.2012 Ne
413 u QenepanbHOil 00pa30BaTENBHON MPOTPAMMBbI, YTBEP>KIACHHOW MPUKA30M
Munnpocsemennst Poccun ot 23.11.2022r. Ne1014;

1.2 OO0masi  xapakrepucTMka y4deOHoro mpeamera  OYIL.O4
MaremaTuKa

Yuebnbii kypc OVIL.04 MaremaTukasBiIsieTcs OIHUM HW3 HauboJiee
3HaYUMBIX B IPOrpaMMe€ CpPEJHEro o0Iero oOpa3oBaHMsl, NOCKOJbKY, C OJHOU
CTOPOHBI, OH OO0ECHeYnBaeT HHCTPYMEHTaJbHYIO0 0a3y il HU3Yy4Y€HHsS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYrOol CTOPOHBI, (POPMHUPYET JOTHYECKOE U
abCTpakTHOE MBIIIJICHHE 00YYaloUINXcs Ha YpPOBHE, HEOOXOAUMOM JJIsi OCBOCHUS
y4eOHBIX KypCOB HH(pOpPMATHKH, OOIIECTBO3HAHHWS, HCTOPHUH, CIOBECHOCTH. B
pamkax yuyeObnoro kypca OVYIL.04 MaremaTtukaoOydaromuecs OBJIaIE€BaIOT
YHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOM HAyKH, KOTOpas (QOpMyJIUpYyeT CBOU
JIOCTHKEHHsT B~ mareMmarudeckot  Qopme. VYueOnbiii kypc OVIL04
MartemaTuKa3aKi1abIBa€T OCHOBY JIJIsl YCIIELIHOTO OBJIA/ICHUS 3aKOHAMU (PU3UKH,
XUMHM, OHOJIOTMH, TIOHMMaHUs OCHOBHBIX TEHJCHIMI SKOHOMUKH U
OOIIECTBEHHO! )KM3HH, IT03BOJISIET OPUEHTUPOBATHCSI B COBPEMEHHBIX LIU(PPOBBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIOJb30BaTh HX B IOBCEJIHEBHOM
KU3HU. B Toxe BpeMs OBIajeHHE aOCTPAaKTHBIMU M JIOTMYECKH CTPOTMMH
MaTeMaTUYECKUMU KOHCTPYKLUSMU pa3BHUBacT yMEHUE HaXOAUTh
3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTHUHHOCTb YTBEPXKACHHUS, HCIOJIb30BATh
0000IIeHNe ¥ KOHKpPETH3alnio, a0CTparupoBaHHE M aHAIOTHIO, (OPMHUPYET
KpEaTUBHOE U KPUTUUYECKOE MBILIJIEHHUE.

B xone m3yuenus OVYIL.04 MaremaTukaHa YpPOBHE CpPEIHEr0o OOIIETO
oOpa3oBaHMs 00yYarOIIMeCs MOJIy4Yat0T HOBBIM OMBIT PEelIeHUs TPUKIAIHBIX 3aad,
CaMOCTOATEJBHOTO MOCTPOCHUSI MATEMATHUYECKUX MOJEIIEH pEeaIbHbIX CUTYalUi 1
UHTEpPIPETAllMd  TOJYYEHHbIX  pPEUIEHMH,  3HAKOMSTCS C  IIpUMEpaMu
MaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B IPUpOJE, HAyKe U B HCKYCCTBE, C
BBIJTAIOLIUMUCS MaTEMaTUYECKUMM OTKPBITHSMH U MX aBTOpPAMU. YUeOHBIH Kypc
OVII1.04 MatemaTuka 00J1aJa€T 3HAYUTEIbHBIM BOCIIUTATEIbHBIM NOTEHLIUATIOM,
KOTOpBIA peanu3yercsd Kak uepe3 ydeOHbli MaTepual, CIOCOOCTBYIOIIUN
(OpMUPOBAHNIO HAYYHOTO MHMPOBO33PEHMS, TaK W 4epe3 CHeUPUKy ydyeOHOH
NEeSTENbHOCTH, TpeOyro1en CaMOCTOATEIILHOCTH, AKKypaTHOCTH,
MPOJOHKUTEILHON KOHIIEHTPAIIMM BHUMAHUSI U OTBETCTBEHHOCTH 3a MOJYUYEHHBIN
pe3ynbTar.



1.3 leau n3yvyenus: yueonoro npeamera OYIL.04 MaremaTnka:

- (opMmupoBaHHE UEHTPAJbHBIX MAaTEMaTHYECKHMX TOHATUN (4YHUCIO,
BEJIMYMHA, TeoMeTpuueckas (urypa, MNEpeMEHHas, BEPOSTHOCTb, (DYHKIHS),
00ecneunBamUX MPEEeMCTBEHHOCTh W TEPCHEKTUBHOCTh MaTeMAaTHYECKOTO
oOpa3oBaHMs 00YUaIOIINXCS;

- NoJIBeICHHE OOyYarolmMXcs Ha JOCTYIHOM JUIsi HUX YpPOBHE K
OCO3HAHUIO B3aMMOCBS3M MATEMATUKH W OKPYXKAIOIIEro MuHpa, NOHUMaHUE
MaTEMATUKH KaK YacTH OOLIEH KyJIbTyphl YEJIOBEUECTBA;

- pPa3BUTHE WHTEJUIEKTYAJIbHBIX W  TBOPYECKUX CIIOCOOHOCTEH
oOyyJaronuxcsi, TO3HABATEIbHOW AaKTUBHOCTH, MCCJIEIOBATEIbCKUX YMEHUH,
KPUTUYHOCTU MBIIUICHUS, UHTEpPECA K U3YUEHUIO MAaTEMATUKHU;

- dbopMupoBaHue (QPYHKIIMOHAIBHON MaTEeMaTHUYECKOH T'PaMOTHOCTH:
YMEHUSI PpACIIO3HABAaTh MAaTeMaTHYECKUE acCleKThl B pEaJbHbIX >KHU3HEHHBIX
CUTyalusiX W TpU M3YUYEHUU JIPYTUX YUeOHBIX MPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEH M 3aKOHOMEPHOCTEH, (OpMYyIUPOBAaTh UX HA A3bIKE MATEMAaTUKU U
co3JaBaTh MaTEMaTUYECKWE MOJENM, NPHUMEHSATh OCBOCHHBIA MaTeMaTH4ECKUI
annapar i pelieHusl MPaKTUKO-OPUEHTHPOBAHHBIX 3aJa4, UHTEPIPETUPOBATh U
OLICHUBATh MOJyYEHHbIC PE3YJIbTATHI;

- (QopMupoBaHUE TPEACTABICHHUS O TIEOMETPUU KaK 4YacTH MHUPOBOU
KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPY>KAIOIIUM MUPOM;

- (opMupoOBaHUE MPEACTABICHUS O MHOTOTPAaHHUKAX W TeJaX BpalleHUs
KaK O BaXHEWIIMX MATEMaTHYECKUX MOJENAX, MO3BOJISIONIMX ONUCHIBATh U
U3y4aTh pa3Hble SABJICHUS OKPYKAIOLIEro MUPAa;

(dbopMupoBaHUEe yMEHHsI pacrio3HaBaTh Ha YePTEKax, MOJEIAX U B PEabHOM
MUpPE MHOTOTPAHHUKH U TeJla BPAICHMUS;

- OBJIQJICHWE METOJaMH PELICHHs 3a7ad Ha NMOCTPOCHHUS Ha M300paKeHMSIX
MPOCTPAHCTBEHHBIX (QUTYD;

- (GopMHpOBaHHE YMEHHUS OINEPUPOBaTh OCHOBHBIMH TMOHSTUSIMH O
MHOTOI'PaHHHMKAX M T€JaX BPALLEHUs U UX OCHOBHBIMU CBONCTBAMU;

- OBJAJCHHE aJIrOPUTMAMHU pEHIeHUS OCHOBHBIX THUIOB 3ajad,
(dbopMHpoBaHUE YMEHUS MPOBOJUTH HECJOXKHBIE JOKa3aTelIbHbIE PACCYXKJICHUS B
XO/JI€ PeIlIeHUs CTEPEOMETPUUECKHX 3a/1ay U 33]1a4 C MPAKTUYECKUM COJIEP KaHUEM;

- pa3BUTHE UHTEIUIEKTYaJbHbIX M  TBOPYECKHUX CIIOCOOHOCTEH
oOyyJaronuxcsi, TO3HABATEIbHOW AaKTUBHOCTH, MCCIEIOBATEIbCKUX YMEHUH,
KPUTUYHOCTU MBIIICHUS;

1.4 Mecro yueonoro mpeagmera OYIL.04 MaremaTnka B CTPYKType
HIICC3:

VYueonsiii npeamer OYIL.04 MaTtemaTuka sSBISeTCS YYCOHBIM MPEIMETOM
oOsi3aTenbHONM TpeameTHoW obmactu «Marematnka u uHpopmatukay DI'OC
CpeaHero o011ero 00pa3oBaHuUsl.

B yueOnom mmane IIIICC3 yueOnbiii mpeamer OVYIL.04 Marematuka
BXOJIUT B COCTaB 00111€00pa30BaTEIbHBIX YUYCOHBIXIIPEIMETOB.

[Ipu »TOoM wm3ydyenue yueOHoro mnpenmera OVYIL.04 MaremaTuka
peIycCMOTPEHO Ha 0a30BOM ypOBHE M HAINPaBJIEHO HA JOCTUKEHUE JIMYHOCTHBIX,
METanpeIMETHBIX U MPEIMETHBIX PE3YIbTaTOB.
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2. INIIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O
NPEAMETA OVYII1.04 MATEMATHUKA
JIMYHOCTHBIE PE3VYJIBTATHI

1) rpakaHCKOTO BOCTIUTAHUS: CPOPMUPOBAHHOCTH TPAXKTAHCKON MO3ZUIIAN
o0ydJaromerocsi Kak akTUBHOTO W OTBETCTBEHHOTO WJICHA POCCHICKOTO OOIIECTBA,
NpeICTaBlIEHHEe O MAaTEMAaTUYECKUX OCHOBaX (DYHKIMOHHPOBAHUS PaA3IMYHBIX
CTPYKTYp, SBJICHHH, TPOLEIyp Tpa)kJaHCKOro oOiecTBa (BbIOOPHI, OMPOCHl U
Ipyroe), yMEHHE B3aUMOJEHCTBOBATH C COIMAIbHBIMU HWHCTUTYTaAMH B
COOTBETCTBHUHM C UX (DYHKIMSIMHU U HA3HAYECHUEM;

2) MaTpUOTHUYECKOTO BOCHUTAHUA: CHOPMHUPOBAHHOCTH POCCHMCKOM
IPAXKIAHCKON UJACHTUYHOCTH, YBAXKEHHS K IMPOUUIOMY M HACTOAILIEMY POCCHICKON
MAaTEMATUKH, [IECHHOCTHOE OTHOLICHUE K JIOCTHXKEHUSIM POCCUUCKAX MATEMATHKOB
U POCCHUUWCKOW MATEMATUYECKOM IIKOJbI, WCHOJB30BAHUE 3TUX JOCTH)KECHUU B
JIPYTUX HayKax, TEXHOJIOTHUSX, chepax IKOHOMUKY;

3) IyXOBHO-HPaBCTBEHHOT'O BOCHUTAHHUS: OCO3HAHUE JYXOBHBIX IIEHHOCTEH
POCCHIICKOTO Hapona, chOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUS, 3TUYECKOTO
MOBEJACHUS], CBSI3aHHOIO C NMPAKTUYECKUM NPUMEHEHHUEM JOCTMKCHUU HAYKH W
NEATEIbHOCTBIO YUYEHOTO, OCO3HAHUE JIMYHOTO BKJIa/Ja B TOCTPOCHUE YCTOMYMBOTO
Oyny1ero;

4) 5CTETUYECKOT0 BOCIUTAHUS: ICTETUYECKOE OTHOILLIEHUE K MUPY, BKIIOYas
ACTETUKY MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEIICHUM,
paccy)AEHUN, BOCIPUMMYUBOCTh K MATEMaTHYECKUM aCIIEKTaM Pa3JIMYHbIX BHJIOB
UCKYCCTBA;

5) ¢wusnueckoro BocmUTaHUSA: CHOPMHUPOBAHHOCTH YMEHHUS TPUMEHSTH
MaTeMaTUYeCKHE 3HAHWsI B MHTEPEcax 370pOBOTO M Oe30macHOro obpasza KU3HH,
OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 370pOBbIO  (3I0pOBOE MUTAHUE,
cOQIaHCUPOBAHHBIN PEXUM 3aHATHA W OTAbIXa, peryasipHas Quzndeckas
AKTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHWE TIPH 3aHITHSIX CIOPTHUBHO-
03JIOPOBUTENBLHOU JIESITENBHOCTBIO;

6) TpPYyIOBOIO BOCIUTaHUSA: TOTOBHOCTb K TpPYIy, OCO3HaHHE IIEHHOCTH
TPYIOJIIOOUS, UHTEPEC K Pa3IMYHbIM cepaM MpodecCHOHATBLHON e TeNbHOCTH,
CBSA3aHHBIM C MaTEMaTUKOW M YMEHHE COBEPIIATh OCO3HAHHBIA BHIOOp Oymyiiei
npodeccur U peanu3oBbIBaTH COOCTBEHHBIE YKM3HEHHbBIE IJIaHbl, TOTOBHOCTh U
CIIOCOOHOCTh K MaTeMaTH4ecKOMYy oOO0pa3oBaHHIO U CcaMOOOpa3OBaHMUIO Ha
OPOTSHKEHUM BCEWM JKU3HHM, TOTOBHOCTh K AKTMBHOMY YYacTHIO B PEUICHUU
MMPAKTUYECKUX 33724 MAaTEMAaTHUYECKOW HAITPABJICHHOCTH;

7) DKOJOTHYECKOTO BOCIUTAHUSA: CPOPMUPOBAHHOCTH IKOJIOTHYECKOM
KYJIbTYpbl, TMOHUMAHHUE BIIASHUS COLMAIIBHO-3KOHOMHYECKUX MPOILECCOB Ha
COCTOSIHUE TIPUPOTHON M COIUATBHOM Cpeibl, OCO3HAHME TI100aTbHOTO XapaKTepa
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HKOJIOTUYECKUX MPOOJIeM, OPUEHTAIlMsl Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHUU
JUISL PELICHUS 3a/1a4 B 00JIACTH OKPY’KAKOLIEH CpeJibl, IIaHUPOBAHUE MOCTYIIKOB U
OLICHKU X BO3MOKHBIX MOCIEACTBUH JJI OKPYKAIOIIEH Cpebl;

8) LEHHOCTM HAYYHOTO MO3HAHMS: CPOPMUPOBAHHOCTH MHPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAyKH U OOIIECTBEHHOMN
NPaKTUKH, IOHMMAaHME MaTEeMaTHMYECKOM HayKh Kak cdepbl 4YeI0oBEeUeCKON
JESITEIbHOCTH, ATANOB €€ Pa3BUTHUSI U 3HAYUMOCTU JJI PA3BUTHUS LUBWIM3ALMH,
OBJIQZICHUE SI3bIKOM MAaT€MaTUKU M MAaTEMaTU4YECKOW KYJIbTYpPOW KaK CpelCTBOM
NO3HAHMUSI MHUpa, TOTOBHOCTh OCYILECTBIATh MPOEKTHYIO U HCCIEAO0BATEIBCKYIO
JESITeIbHOCTh NHAUBUIYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3VJIbTATBI

ITo3HaBaTebHBbIC YHUBEPCAJIbHbIEC YUeOHbIE 1eliCTBUS

ba3oBble Jornyeckue aeficTBUA:

BBISIBJISITh M XapAaKTEPHU30BaTh CYLIECTBEHHBIE MPU3HAKKM MATEMAaTHYECKUX
OOBEKTOB, TOHATUN, OTHOUIEHWM MEXIy MOHATUAMH, (DOPMYITUPOBATH
OTIpe/ieNICHUs TIOHATHH, yCTaHABIUBATh CYIIECTBEHHBIN NMPU3HAK KiacCU(pUKALUH,
OCHOBaHUS i1 OOOOIIEHHS WM CpaBHEHUS, KPUTEPUU MPOBOAMMOIO aHAJIM3a;
BOCIIPUHUMATh, (POPMYJIMPOBATH U MPEOOPa30BbIBATH CYKACHUSA: YTBEPAUTEIbHbBIE
U OTpPULIATEIIbHBIE, €IMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBISITH ~ MaT€MaTH4YEeCKHME  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
OpoTUBOpeuMsl B (aKkTax, JAaHHBIX, HAOMIOJEHUSIX U YTBEPKIACHMSX, IpeniaraTh
KPUTEPUU J1JIs1 BBISIBIICHUS 3aKOHOMEPHOCTEW U TPOTUBOPEUMIL;

JieJIaTh BBIBOJBI C HCIIOJIb30BAHWEM 3aKOHOB JIOTHMKH, JIEAYKTHBHBIX U
VMHYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHH 110 aHAJIOTUH;

IPOBOJUTH  CAMOCTOSITEIBHO  JOKA3aTelbCTBA  MaTeMaTHYECKUX
YTBEPKIACHUM (OpsiMble M OT IPOTHBHOIO), BBICTpPAaWBaThb apPryMEHTALHUIO,
MPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U
BBIBOJIbI; BBIOMpATh CIOCOO pelleHusi yuyeOHOHM 3amauyu (CpaBHHUBATh HECKOJBKO
BapHaHTOB  pEIICHHs, BbIOMpaTh Haumbojee  MOAXOAAIIUMN ¢ Y4&ToM
CaMOCTOSITENIbHO BBIJIEJIEHHBIX KPUTEPUEB).

Ba3oBblIe uccienoBarTe/bLCKHeE 1eliCTBUA:

UCIIOJIb30BaTh BOIIPOCHI KaK HMCCIIEOBATEIbCKUA MHCTPYMEHT I103HAHUS,
(dopMynupoBaTh  BONPOCH,,  (DUKCHpYIOIIME  MPOTHBOpEYME,  MpolieMy,
yCTaHaBIMBaTh MCKOMOE U JIaHHOE€, (hOpMHpOBATh T'MIIOTE3Y, APIYMEHTUPOBATh
CBOIO MO3MIINI0, MHEHUE;

IPOBOJUTH CAMOCTOSITENIBHO CIJITAHUPOBAHHBIN SKCIIEPUMEHT, UCCIEA0BAHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTE MaTEMaTHUECKOro 00bEKTa, SIBJICHUS, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAY 0OBbEKTaMU, SIBJICHUSMH, TPOLIECCAMH;



CaMOCTOSITENIbHO (HhOpMYIUpOBaThH OOOOIICHNS W BHIBOABI IO PE3yJIbTaTaM
MPOBEACHHOTO  HAOJIOJCHMS, HWCCJICNOBAaHMs, OICHUBATH  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUH;

MPOTHO3UPOBATh BO3MOXHOE pAa3BUTHE IIPOIECCa, a TaKKE BBIJIBUTATH
MIPEANOIOKEHHS O €T0 PA3BUTUH B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmanmeii:

BBISIBIISATH JIepUIIMTHI MHPOpPMAIIMK, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETA Ha
BOMPOC U JJIs PEIICHUS 3a/auH;

BbIOMPATh UHPOPMALIUIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAIM3UPOBATh,
CUCTEMATU3UPOBATh M HWHTEPIPETUPOBATh HMH(POPMALMIO PA3NTMYHBIX BUIOB U
(dbop™m npeacTaBICHUS;

CTPYKTYpUpPOBaTh WH(MOPMAIUIO, MPEJACTABIATh €€ B pasIudHbIX (popmax,
WJLTIOCTPUPOBATH TpaduuecK;

OTICHUBATh HaJEKHOCTD uH(bopMaIuu 1o CaMOCTOSITEIIbHO
c(hOpMYTUPOBAHHBIM KPUTEPHUSIM, CHOPMYIUPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHMKaTHBHbIE YHHBepPCAJbHbIE YueOHbIe 1eHCTBUS:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXKIACHUS B COOTBETCTBUU C yCIIOBUSIMHU
U LeNsMUA OOLIEHUs, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOYKY 3PEHHS B
YCTHBIX U MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJYy pELICHUs 3a/1ayH,
KOMMEHTHUPOBATh MOJyYEHHbIN Pe3yJIbTaT;

B X0jie 00CYXXJIeHHUs 3a7]aBaTh BOIMPOCHI MO CYIIECTBY OOCYK/1aeMOM TEMBlI,
npoOieMbl, pelaeMoil 3ajaud, BBICKA3bIBATh WJIEU, HAIIEJIEHHbIE Ha IIOMCK
pEIIeHHs, COIMOCTABIATh CBOM CYXKIEHHUS C CYXXKIECHUSMH JPYTUX YYaCTHUKOB
auanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO TMO3WIIHUNA, B KOPPEKTHOU (opme
(bopMyTUpPOBaTh PA3HOTIACHS, CBOM BO3PAKCHUS,

MPEJICTABIIATh PE3yIbTaThl PEIICHHS 3a]]a4H, SKCTICPUMEHTA, NCCIICTOBAHMS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHUS C Yy4€TOM 3aaad
Mpe3eHTANU U OCOOCHHOCTEHN ayAUTOPHH.

PeryasiTuBHbIe YHHBeEpPcaJbHbIE YueOHbIE NeiCTBUSA

Camoopranusanus:

COCTABJISITH IUIaH, AJITOPUTM PELICHUS 3a/1auu, BHIOMPATH CIIOCOO PEIlEHHUs C
y4E€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEHM, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUH C Y4ETOM HOBOM MH(DOpMaIUK.

CaMOKOHTPOJIb, YMOIMOHAJILHBIN HHTEJJIEKT:

BJIAJE€Th HAaBbIKAMHM  [IO3HABATENbHOW  pedlieKCMM Kak  OCO3HaHMS
COBEPIIIAEMbIX JEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAACThH
crocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJSI Mpoliecca U pe3yibTaTa pPElIeHUs
MaTeMaTHYE€CKOHM 3a4a4H;



MPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYThH MPH PEIICHUU 3aa4H,
BHOCUTH KOPPEKTHUBBI B JIEATEITLHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JaHHBIX,
HaWJEHHBIX OIMMOOK, BBISBICHHBIX TPYAHOCTEH; OIEHWBATh COOTBETCTBUE
pesyibpTaTa IETd ¢ YCJIOBHSAM, OOBSICHATh NPUYMHBI JOCTHKEHUS WIH
HEJIOCTIDKCHUS PE3yIbTAaTOB NEATCILHOCTH, HAXOAWTHh OIIMOKY, aBaTh OICHKY
NpUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eSIT€JIbHOCTD:

MOHUMATh W UCIOJB30BaTh MPEUMYIIECTBA KOMAaHTHOW W WHANBUAYATHHON
paboThl TpHM pemieHWH YYEeOHBIX 3aJad, MNPUHUMATh I1E€Jh COBMECTHOM
JeSITEeFHOCTH, TUTAHUPOBATh OPTraHU3aIlMI0 COBMECTHOM pabOThHI, paclpenensiTh
BUABl paboOT, JOTOBapUBaTHCA, OOCYXKAATh TPOIECC U pe3ylbTaT paboTHI,
0000111aTh MHEHHSI HECKOJIbKHUX JTIO/IEH;

y4acTBOBaTh B TPYMIOBHIX (hopMax padoThl (00CyxkaeHHs, OOMEH MHEHHH,
«MO3TOBBIE IITYpPMBl» H HWHBIE), BBINIOJHATh CBOK 4YacTh pabOTBl U
KOOPJIMHUPOBATh CBOWM JCHCTBUSA C JPYTMMU UWICHAMH KOMAaHIbI, OIICHUBATH
KaueCTBO CBOErO BKJIAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYIHUPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICUCTBUSI.

[MPEAMETHBIE PE3VJIbTATHI

Yuciaa 1 BBIYUCTICHUSA:

ONEpPUPOBATh TMOHATHUSMU: PAUUOHAIIBHOE W JEUCTBUTEIBHOE YHUCIO,
HaTypajbHOE, LIeJI0€ YUCI0, OOBIKHOBEHHass M JECSTHYHas JIpoOb, MPOILIEHTHI,
UCIIOJIb30BaTh IPU3HAKHU JIEIMMOCTH LEJNbIX YHUCEN, pA3JO0KEHHE YHCIa Ha
IPOCTBIE MHOKUTEIIN JIJISl PELIEHUS 3aa4;

BBIMIOJHATh ~ apupMETHUYECKHEe  OMNepalud C  pPalUOHAIBHBIMH U
JEUCTBUTEIBHBIMU YUCIIAMU;

BBIMOJHATH NMPUOIMKEHHBIE BBIYUCIICHUS, UCIIOJIb3Ysl MpaBUila OKPYIJICHNUS,
JenaTh NPUKUIKY U OLICHKY PE3yJIbTaTa BBIYNCICHNN;

ONEPUPOBATH MTOHATHUIMU: CTEIIEHD C LEIbIM U PAMOHAIBHBIM ITOKA3aTEIIEM,
CTaHIapTHasg ¢opMa 3amucHu JEUCTBUTENBHOIO 4YHUCHA, KOPEHb HaTypalbHOMN
CTEIEHH, UCIIOIb30BATh MOIXOALIYI0 POPMY 3alMUCH JEHCTBUTEIbHBIX YUCEN NS
pelIeHNs PAKTUYECKUX 3a7a4 U IPEACTABICHUS TaHHbBIX;

ONEPUPOBATh NOHATUSAMU: CUHYC, KOCUHYC U TaHI'€HC MPOU3BOJIBHOIO yTJIa,
UCII0JIb30BaTh 3alKUCh MPOU3BOJIBLHOTO yTiia Yyepe3 oOpaTHbIE TPUTOHOMETPUUECKUE
(GbyHKIUY;

ONEepUpPOBATh MOHATUSIMU: JorapudM uucia, ACCATUUYHBbICE M HATypajbHbIE
Jgorapu@mel.

YpaBHeHMs U HEPABEHCTBA:

ONEPUPOBATH IOHATUSAMHU: TOXKIECTBO, YPaBHEHME, HEPABEHCTBO, LEJIOE,
pPalMOHAIIBHOE, UPPALMOHATIBHOE YPABHEHNE, HEPABEHCTBO, TPUTOHOMETPHUUYECKOE
YPaBHEHUE;

BBITMOJHATH MPeoOpa30BaHUsl TPUTOHOMETPUUYECKUX BBIPAKEHUN U peIlaTh
TPUTOHOMETPUUECKHUE YPABHEHUS;



BBITMIOJIHATh MPEe0Opa3oBaHusl LEJBIX, PAMOHAIBHBIX W HPPaLMOHAIBHBIX
BBIDOKEHU W pellaTb OCHOBHBIE  THUIIBI  LEJIBIX, PAlMOHAIBHBIX U
VPPALMOHAJIBHBIX YPABHEHUI U HEPABEHCTB;

IPUMEHSATh YPABHEHUS U HEPABEHCTBA JIJISl PEILICHUS] MaTEMaTHYECKUX 3a7a4
¥ 3371a4 U3 pa3IMuHbIX 00JacTell HAyKu U peanbHOM JKU3HH;

MOJICJIMPOBaTh pealbHbIE CHUTyallMd Ha S3bIKE aireOpbl, COCTaBIATH
BBIDAKCHHUS, YPAaBHEHMs, HEPABEHCTBA II0 YCIOBUIO 33Jayd, HCCIEAO0BATh
IOCTPOEHHBIE MOJIEIU C UCIIOJIb30BAHUEM allnapara anreopsl;

OPUMEHATh CBOMCTBA CTENEHM JJIs  IPeoOpa3oBaHUs  BBIPAKEHUH,
ONEpUpPOBaTh TMOHATHAMH: IIOKA3aTEJIbHOE YPAaBHEHHE W HEPABEHCTBO, peELIaTh
OCHOBHBIE THUIIbI I0KA3aTEIbHBIX YPABHEHUN U HEPABEHCTB;

BBITMIOJHATH NMPeo0pa3oBaHMsl BIPAXKEHUHN, COAEPKAIINUX JIOTapUPMBI,

ONEepUPOBATh MOHATUSIMH: JIOTAPU(PMHUUECKOE YpaBHEHHE W HEPABEHCTBO,
peliaTh OCHOBHBIE TUIIBI JOTapU(PMUUECKUX YPAaBHEHUI U HEPABEHCTB;

HAXOJUTh PELICHUS MPOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB;

ONEPUPOBATh IMOHATUAMHU: CUCTEMA JIMHEMHBIX YPAaBHEHUW U €€ pelieHue,
HCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHHUN I PELICHUs PAKTUYECKUX 3a1a4;

HAXOJUTh PEIICHUS IMPOCTEHIINX CUCTEM M COBOKYITHOCTEH PallMOHAIBHBIX
YPaBHEHUI U HEPABECHCTB;

MOJIEJIMPOBaTh pealbHbIE CHUTyallMd Ha S3bIKE aireOpbl, COCTaBIATh
BBIDAKCHUs, YpPaBHEHMS, HEPABEHCTBA M CHUCTEMbI II0 YCIOBUIO 3a/ayy,
UCCIIEIOBATh TIOCTPOEHHBIE MOJIENIN C UCIOIb30BAHUEM alllapara ajareopsl.

DYyHKUMH U TPAPUKH:

ONEepUPOBATh MOHATUSAMU: (PYHKIIHS, CIOCOOBI 3aAaHus (yHKIUHU, 00IacTh
OTIpeCNICHUs] M MHOXECTBO 3HAaYeHUH (QyHKIMH, TpaduK (QYHKIHH, B3aUMHO
oOpaTHble PYHKIIHH;

ONEepUPOBaTh TMOHATHUSAMHU: YETHOCTh W HEYETHOCTh (DYHKUMU, HYIU
GyHKIIMM,  TPOMEXYTKH  3HAKOMOCTOSIHCTBA,  Nepuoanyeckas  (QyHKIus,
OPOMEXYTKM MOHOTOHHOCTH  (PYHKIMHM, TOYKH OIKCTpeMyMma  (DYHKIHH,
HauOoublllee U HaMMEHbIIEe 3HAUYE€HUs (PYHKIMM Ha MPOMEKYTKE, UCIOJIb30BaTh
UX Ul UcciaeloBaHus QyHKIUH, 3alaHHON rpadukom;

UCIOJIB30BaTh Ipa@uku (QyHKUMH A pEelIeHHs] ypaBHEHUMH; CTPOUTH U
quTaTh TpaduKu JIMHEHHOW QYHKIMH, KBaJApPaTUYHOW (YHKIMU, CTEIICHHOU
(YHKIUH C LEIbIM IIOKA3aTeNeM;

OIEpUpPOBaTh MOHATUSAMU: TpaUKU IOKA3aTEIbHOH, JorapupMuuecKonl u
TPUTOHOMETPUUECKUX (DYHKUUH, N300paxaTh UX Ha KOOPAMHATHOM MIIOCKOCTU H
WCITOJIB30BATh JJI PELICHHS] YPABHEHHUI U HEPABEHCTB;

n300paxaTh Ha KOOPAMHATHOM IUIOCKOCTH TpaduKH JIMHEHHBIX ypaBHEHUN
Y UCIIOJIB30BaTh UX ISl PEIIEHUS CUCTEMBI JINHEUHBIX YPAaBHEHUI;

UCIONB30BaTh TpaduKu (PYHKIUH 7S WUCCIEJOBaHMS TMPOIECCOB U
3aBHCHUMOCTEH NpH pelIeHUH 3a7ad U3 JPYTHX Y4eOHBIX MPEAMETOB U peaabHOMN
’KU3HU, BBIpaXKaTh (JOpMyJIaMU 3aBUCUMOCTH MEKy BETMUMHAMU;

Havasa MmaTeMaTH4€CKOI0 aHAJIN3A:

ONEpUpPOBaTh MOHATHAMM: TOCIENOBATEIbHOCTh, apupmMeTndeckass U
reoMeTpuyecKas Mporpeccuy; ONepupoBaTh MOHATHIMU: OECKOHEUHO YObIBaroOIIast
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reoMeTpuyecKas Imporpeccus, cymMmma OeCKOHEYHO yObIBalOIIe reoMeTpuvecKon
IIPOTPECCHH;

3aJaBaTh MOCIEAOBATEILHOCTH PA3IMYHBIMU CIIOCOOAMU; HCIOJIb30BaTh
CBOMCTBA IIOCJIENOBATENBHOCTEN W IPOIPECCUM JUIsl PELICHUS PEajbHBIX 3a1ad
MPUKJIAJHOrO XapaKTepa.

ONepUpOBATh MOHATUSAMU: HENpephIBHAS (QYHKIIMS, MPOU3BOIHAS (PYHKIUH,
UCII0JIb30BaTh T€OMETPUUYECKUNA U (PU3UUECKHUI CMBICI MPOU3BOTHON AJIsl pelIeHUs
3a/lay; HAXOAWTb  NPOU3ZBOJHBIC  BJIEMEHTApHBIX  (DYHKIMH, BBIYUCIATH
IPOU3BOIHBIE CYMMBI, IPOU3BEICHHUSI, YACTHOTO (PYHKIUH;

UCIIOJIb30BaTh  NPOM3BOJHYIO Il  HCCleNoBaHUA  (DyHKIMM  Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI, NPHUMEHATH pPE3yJIbTaThl MCCIEAOBAaHUA K
MOCTPOCHHUIO TPA(PUKOB;

UCII0JIb30BaTh MPOU3BOJHYIO Uil HAXOXKICHHSI HAWy4dIIEro pPEIICHHs B
MPUKIAAHBIX, B TOM YUCJE COUUAIbHO-3KOHOMUYECKHX, 3a1a4ax;

ONEepUpPOBaTh TOHATUAMHU: TEPBOOOpa3Has W HUHTErpaj, MOHUMATh
reOMETPUYECKUN U PU3NYECKUI CMBICIT UHTErpaa;

HaXOAHUTh MEPBOOOPA3HBIE JIEMEHTAPHBIX (YHKIUH, BHIYUCISATH MHTETPall
no ¢opmyne Hprorona—JleiiOuuna;

pelmaTth NpUKIagHbIE 33/1a4d, B TOM YUCJE COLUUAIBHO-)KOHOMHYECKOTO U
(bu3HYecKoro xapakrepa, Cpe/ICTBaMi MaTEMaTHUYEeCKOr0 aHaIn3a.

MHoskecTBa M JIOTHKA:

ONEPUPOBaTh TMOHATUAMHU: MHOXECTBO, OIEpAallMM HAJ MHOYXECTBaMU;
UCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIM anmapar [ OINMCAaHMS PEATbHBIX
MPOLIECCOB U SIBJICHUH, NIPU PEIICHUH 33]1a4 U3 IPYTUX yU€OHBIX MPEIMETOB;

ONEpUpPOBaTh  MOHATHIMMU: ONpENENICHNE,  TEOpeEMa,  CIEACTBUE,
JIOKa3aTENbCTBO.

Crepeomerpus:

ONEPUPOBATh MOHATUAMU: TOUKA, IPsiMasi, INIOCKOCTh; TPUMEHSATh aKCHOMBI
CTEPEOMETPHUH U CIIEICTBUS U3 HUX MPU PELICHUHA F€OMETPUUYECKUX 33]1ay;

ONEPUPOBATh MOHATHUSIMU: MAPATIIENBHOCTh U EPIEHAUKYJIAPHOCTD MPSIMBIX
1 TJIOCKOCTEH;

KJ1accu(UIMpPOBaTh B3aWMHOE PACIOJIOKEHUE MPSMBIX M TUIOCKOCTEH B
IPOCTPAHCTBE;

ONEPUPOBATh MOHATUAMU: ABYIPAHHBIM YroJl, TPaHU ABYTPAHHOIO YIJIA,
pedpo IBYTPAaHHOTO YyTIJia, JUHEHHBIM Yroyl IBYTpaHHOIO YIJa, rpajyCHas Mepa
JIBYTPAHHOTO YIJIa;

ONEpUPOBATh MOHATHUSAMU: MHOTOIPAHHHK, BBITYKJIBIA M HEBBITYKJIbII
MHOTOIPAHHHMK, 3JEMEHTbl MHOTOTPaHHUKA, NPaBUIbHBIA  MHOIOIPAHHUK;
pacno3HaBaTb  OCHOBHBIE BHJBl ~MHOIOTPAaHHUKOB (IMpamuja, IpU3Ma,
NPsIMOYTOJIBHBIN Mapaienenumes, Kyo0);

KJIaCCU(PUIMPOBATh  MHOTOTPAHHUKH,  BBIOMpass ~ OCHOBaHUA  AJIA
kinaccudukanuu (BBINYKJIbIE M HEBBINYKJIble MHOTOTPAHHUKH, MPAaBUIIbHbBIE
MHOTOTPAaHHUKH, MPSAMbIE U HAKJIOHHBIE TPU3MBbI, apaJIJIeNICIUIIE IbI);

ONEPUPOBATh MOHATUSMHU: CEKYyIIas IMIOCKOCTb, CEYEHHE MHOTOTPAHHHUKOB;
OOBSACHATH MPUHILHUIIBI TOCTPOSHUS] CEUCHHM, UCTIONB3YSI METO/T CIIE/OB;
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CTPOUTHh CEYEHHS MHOTOIPAaHHUKOB METOJOM  CJI€JIOB, BBINOJHATH
(BBIHOCHBIE) TIOCKME YEPTE)KH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BHUI
CBEpXY, COOKY, CHU3Y;

pemaTh 3a7auyd Ha HAXOXKACHHE T€OMETPUUYECKHX BEJIMYHMH MO 00paslam
WIM adropuTMaMm, IPUMEHSS M3BECTHBIE AHAJUTHYECKUE METObl NPH PELICHUN
CTaHAAPTHBIX MATEMAaTHYECKUX 3a7a4 HA BBIYMCICHUE PACCTOSHUNA MEXKIY IBYM:I
TOYKaMH, OT TOYKH JO MNOpPSIMOM, OT TOYKM JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIINUMHUCS NPSIMBIMU;

pelarh 3aJaud Ha HAXOXKJIEHUE I€OMETPUUYECKHMX BEJIMYUH 10 00pasuam
WIA QJITOPUTMAM, IPHUMEHSS HU3BECTHBIC AHAJIUTHUYECKUE METOABI IPU PELICHUU
CTaHAAPTHBIX  MaTeMaTMYECKMX 3aJad Ha BBIYMCICHHE YIJIOB  MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMH, MEXIy HOPsIMOM M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, JIBYTPAHHBIX YIJIOB;

BBIUUCIATH OOBEMBI M TUIOMIAIM OBEPXHOCTEH MHOTOTPAHHUKOB (MIPU3Ma,
nupaMua) € TOpUMEHEHHeM (GOpMyJ, BBIYUCIATH COOTHOILICHHUS MEXIY
IIOHIA/IIMU TTOBEPXHOCTEH, 00bEMaMU MOJ0OHBIX MHOTOIPAaHHUKOB;

ONEpUpPOBATh MOHATUSAMU: CHUMMETPHsS B MPOCTPAHCTBE, LEHTP, OChb H
IUIOCKOCTh CUMMETPHH, LIEHTP, OCh U INIOCKOCTh CUMMETPUU (PUTYPBI;

U3BJIEKaTh, INPEeOOpa30OBbIBAaTh W HUHTEPIPETUPOBATH HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, NPEICTABICHHYIO Ha YepTekax U
PUCYHKAX; IPUMEHATh F€OMETpUUECKHUE (aKThl JJIs PELICHUS] CTEPEOMETPUUECKUX
3a/1a4, MPEANOJIararolIuX HECKOIBKO IIAroB PEIICHHUs, €CIIM yCIOBUS IPUMEHEHUS
3aJjaHbl B IBHOI (opMe;

OPUMEHATHh NPOCTEHIIME MPOrPAaMMHBIE CpPEACTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHbIE CHCTEMBI IPU PEUIEHUU CTEPEOMETPUYECKUX 3a/ad;
MIPUBOJANTH NMPUMEPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEN B NMPHUPOAE U KHU3HH,
pacno3HaBaTh NMPOSBICHUE 3aKOHOB FT€OMETPUH B HCKYCCTBE;

IPUMEHATh TOJYYECHHbIE 3HAHWUS HA MPAKTHUKE: aHAJIU3UPOBATh pPEaIbHBIE
CUTyallUM W NOPUMEHATh HM3YUYCHHBIE MOHATUS B MPOLECCE IOHCKA PELIEHUs
MaTeMaTHYecKu CQHOPMYJIMPOBAHHON MPOOJEMBI, MOJEIUPOBATh peEalbHbIE
CUTyallUM Ha A3bIKE TIE€OMETPHUM, MCCIECI0BaTh IOCTPOCHHBIE MOJEIU C
UCIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHATHI U TEOpeM, almnapara ajireopsl, pelaTh
IPAKTUYECKUE 33/1a4U, CBA3aHHBIEC C HAXOKIECHUEM N'€OMETPUYECKUX BEIUYMH.

ONEpUpPOBaTh MOHATUSMU: LWIMHIPUYECKas IOBEPXHOCTh, 0OO0pasyrolue
HWIVMHAPUYECKON  NOBEPXHOCTH,  LWIMHIP, KOHMYECKas  ITOBEPXHOCTH,
oOpa3ymolre KOHUYeCKOW MOBEPXHOCTH, KOHYC, cpeprudeckasi HOBEpXHOCTH;

pacro3HaBaTh Teia BpalleHus (IWIHHIpP, KOHYC, cdepa U 1map); OObICHATD
CHOCOOBI MOJTYUYECHUS T BPALLCHUS;

KJIACCU(PUIIMPOBATh B3aHMMHOE pacHojiokeHue cdeppl U IUIOCKOCTH;
ONEpUpOBaTh MOHATHUAMM: IIAPOBOM CETMEHT, OCHOBAaHHWE CETMEHTa, BBICOTA
CEerMEHTa, IIApOBOM CJIO, OCHOBAaHWE IIAPOBOrO CJIOS, BHICOTA IIAPOBOIrO CIIOA,
IapOBOM CEKTOP;

BBIUMCIATH OOBEMBI M  IUIOIIAAM IOBEPXHOCTEH Tel  BpallleHus,
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (hOpMYyT;
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OTIEpUPOBATh TMOHSTHSIMHU: MHOTOTPAHHUK, BIMCAHHBIH B chepy
OMHCAaHHBIA OKOJIO cdepsl, cdepa, BOHCAHHAS B MHOTOTPAHHUK WU TEJO
BpaICHUS;

BBIYHCIIATh COOTHOIICHUSI MEXIY TUIONIAJSIMU TIOBEPXHOCTEH U 00bEMaMu
MMOJOOHBIX TET;

n300paxaTh u3ydaemble (GUTYpPHl OT PYKH W C TNPUMEHEHHEM IPOCTHIX
4epTEXHBIX UHCTPYMEHTOB;

BBITIOJHATH  (BBIHOCHBIE) IIJIOCKHE UEPTeKU M3 PHCYHKOB MPOCTHIX
00BEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUThH CEUCHUS TEJl BPAIICHHUS;

U3BJIEKaTh, HMHTEPIPETUPOBATh W TPeoOpa3oBbIBaTh HH(POpPMAIHIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PHUTypax, MPEJCTABICHHYIO Ha YepTekax U
PUCYHKAX;

OTIEpUPOBATH TIOHITHEM BEKTOP B TIPOCTPAHCTRE;

BBITIOJIHATh JICUCTBHUS CJIOXKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB W
YMHOXKEHHS BEKTOPA Ha YMCII0, OOBSICHIThH, KAKIMH CBOMCTBAMHU OHH 00J1a/1al0T;

MPUMEHSTH MTPABUJIO MapajlIeTeUIea;

OTICPUPOBATH MOHSATUSMU: JIEKAPTOBBI KOOPJWHATHI B IPOCTPAHCTBE, BEKTOP,
MOJIyJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpA, YTOJl MEXIy
BEKTOPaMHU, CKaJISIPHOE TIPOM3BEIEHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIaHAPHBIE
BEKTOPHI;

HaXOJWTh CYMMY BEKTOPOB ¥ MPOU3BEICHIE BEKTOPA HA YHUCIIO, YTOJI MEXIY
BEKTOpAaMH, CKalsipHOE MPOW3BENEHUE, pACKIaAbIBaTh BEKTOP IO JBYM
HEKOJUTMHEAPHBIM BEKTOPaM;

3a7aBaTh IUIOCKOCTh ypaBHEHHWEM B JEKApTOBOW CHCTEME KOOpIWHAT;
MPUMEHSATh TeOMETpUYeCKrue (aKThl MJIsi PEIICHUS CTEPEOMETPUUYCCKUX 3ajad,
MPEANOarafofX HECKOJbKO IIIaroB pEIICHHs, €CIU YCIOBUS MPUMEHEHUS
3aJaHbl B IBHOH (opMme;

penaTh MPOCTEUITNE TEOMETPUUYECKUE 3a7aui Ha MPUMEHEHHUE BEKTOPHO-
KOOPJAMHATHOTO METO/Ia;

pemarh 3aJa4d  Ha J0Ka3aTeIbCTBO MAaTeMaTUYECKUX OTHOUICHHH U
HaX0XKJIEHUE TEOMETPUUECKUX BEIMYMH MO 00pa3aM WiIH aJrOpUTMaM, IPUMEHSS
M3BECTHBIC METO/IbI MPU PEUICHUH CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4;

NPUMEHATh TPOCTEUIIUE MPOrpaMMHBIE CpPEIACTBA W AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CHCTEMBI TIPH PEIICHNN CTEPEOMETPUICCKUX 3a/1a4;

NPUBOJUTH TPUMEPHl MaTEMaTHYECKHX 3aKOHOMEPHOCTEH B TpHUpOIE U
’KU3HU, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPHUHU B UCKYCCTBE;

NPUMEHSTh TIOJyYCHHBIC 3HAHMS HA MPAKTHUKE: aHAIM3UPOBATh peajbHBIC
CUTyalli W TPUMEHSATh W3YYCHHBIC TOHSATHUS B TPOIECCE TOWCKA PEeIICHUs
MaTeMaTU4eCKn C(POPMYIHPOBAHHONW MPOOJEMBbI, MOJCIUPOBATH pEaTbHBIC
CUTyallil Ha S3bIKE TEOMETPHUM, WCCIECNOBAaTh TOCTPOCHHBIC MOJEIN C
MCITOJIb30BAHUEM T€OMETPUUYECKUX MOHSATUI U TEOpEM, arlrapaTa anre0psl, pemarhb
MPaKTHYECKUE 33]]a4H, CBSI3aHHbBIE C HAXOXKJICHHUEM I€OMETPHUYECKUX BEIHUHH.

Teopusi BeposiTHOCTEH:

YUTATh U CTPOUTH TAOJIUIIBI U TUATPAMMBIL;
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ONEepUpOBaTh  MOHATUSIMU:  cpeAHee  apudmernyeckoe,  MeAMaHa,
HauOoJIbIlIee, HAMMEHbIIIEE 3HAUCHHE, Pa3MaX MAaCCHUBA YUCIIOBBIX TAHHBIX;

ONEPUPOBATh MOHITUSMU: CIYHYANHBINM ASKCHOEPUMEHT (OMbIT) U CIy4ailHOE
cOOBITHE, BJIIEMEHTapHOE COOBITHE (RJIEMEHTApHBIN HMCXOMA) CIy4YailHOrO OIbITa,
HaXOJUTh BEPOSTHOCTH B OMBITaX C PABHOBO3MOXKHBIMHU CIIYYalHBIMU COOBITUSMH,
HaXOJUTh W CPaBHUBATh BEPOSITHOCTU COOBITUA B M3YYEHHBIX CIIy4alHBIX
AKCHEPUMEHTAX;

HAaxXoJUTh W (GOPMYJIUPOBATH COOBITUSA: TEepeceYyeHue Hu OO0bEAUHEHHE
JAHHBIX COOBITUH, COOBITHE, TPOTUBOIOJIO0KHOE JAHHOMY COOBITHIO, TTOJIb30BATHCS
auarpaMMamu Jitiepa u (GopMyJIoi CII0KEHHS BEPOSITHOCTEN IPU pElICHUH 33/1a4;

ONEepUpPOBATh MOHATUSIMU: YCIOBHAsi BEPOATHOCTh, HE3ABUCHUMBbIE COOBITHS,
HaXxOJUTb BEPOATHOCTH C IOMOINBIO NMPAaBWIA YMHOXKEHUSA, C ITIOMOLIBIO JAEpEBa
CIIy4alHOTO OIIBITA;

OPUMEHATh KOMOMHATOPHOE MPaBMJIO YMHOXXCHHUS MpPH PELICHUU 3a/ay;
ONEPUPOBATh TNOHATUAMM: HCIIBITAHWE, HE3aBUCHUMBIE WCHBITAHUSA, CEpUs
UCIBITAaHUHN, yCHeX M HeyJaya, HaXOIUThb BEPOSTHOCTH COOBITHM B cepuu
HE3aBHCHUMBIX HCTIBITAHHUM /10 IEPBOTO ycIiexa, HaXOAUTh BEPOSTHOCTU COOBITHI B
cepuM ucnbpITanui bepHyIum;

ONEpUpOBaTh  MOHATUAMM:  CllyyalHas  BEJIMYMHA, PaCIpEIECICHUE
BEpPOSATHOCTEHN, JUarpaMMa pacrpeeaeHus.

CpaBHMBATh  BEpPOSATHOCTH  3HAYEHUN  CIIy4YalHOM  BEJIWYUHBI IO
pacHpeeeHUIO WIH C IOMOILIBIO AUArpaMM;

ONEpUPOBaTh  MOHATHEM  MAaTEMaTUYECKOTO  OXKHUAAHUS, IPUBOJIUTH
IIPUMEPBI, KaK MPUMEHAECTCS MATEMATUYECKOE OXUAAHWE CIy4alHON BEJIMYHMHBI
HaxOJUTh MaTEMATUYECKOE 0KUIAHNE 110 JAHHOMY PAaCIPENEIICHUIO;

UMETh MPEACTABICHUE O 3aKOHE OOJIBIINX YHCENT,

MMETh NPEICTABICHUE O HOPMAIIBHOM PACIPEIEICHUN
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3. CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITPEJIMETA OYIIL.04

MATEMATHUKA
3.1 O6bem yuedoHoro npeamera OYIL.04 MaremaTuka v BUIAbI y4eOHOM
padoThI
Bup yuyeOHoit padoThI O0bem
4acoB
O0beM padoThl 00yYaOIIMXCH B AKaJleMHYeCKHX Yacax (Bcero) 296
O0bem paGoTbl  00yYaAOIIUXCH BO  B3aUMOJCHCTBMH  C 272
npenojaaBaresem (BCero)
B TOM YHCJIE:
JICKIIU U 116
IIPaKTUYECKHE 3aHSATUS 156
IIpomeskyTOouHast arTecTanus B popme
Noe 1u 2 cemecTp —3K3aMeH, B TOM YUCIIE: 24

MIOJITOTOBKA K DK3aMEHY,
npeIPK3aMeHAIIMOHHAS KOHCYIIbTAIIHS,
npolieIypa cllaud dK3aMeHa
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3.2 TemarTnuyeckuii IJIaH U cojaepkaHue yueoHoro npeamera OYIL.04 MatemaTuka

Temaruueckue Oo6bem OcHoOBHBIE BU/IBI 1eSITeILHOCTH
OcHoOBHOe coiep:KaHue
0JIOKH, TEMBI JacoB oOyJaronierocst
1 2 3
Tema 1. ConepkaHue JeKIHU 2
MHoxecTBa 1 MHoecTBO, onepannuy Haj MHOXKecTBaMHU. Jluarpammsl Diinepa—BeHHa. Hcnons30BaTh TEOPETUKO-
panMoOHAJLHLIX | PanmonanpHblie yncia. OOBIKHOBEHHBIE U IECATUYHBIE APOOU, IPOLIEHTHI, MHOECTBEHHBIH amnmnapar s
" OeCcKOHEeUHbIE TIEpUOUUECKUE IpoOH. ApupMeTHUECKUE Onlepaliiy ¢ OINMCaHUs X0Ja PELICHUS
AeCTBUTENIbHBI | PAIMOHATHLHBIMY YHCIAMH, IPE0OPa30BaHUS YUCIIOBBIX BBIPAKCHUH. MaTeMaTHYECKHUX 3a/a4, a TaKKe
X 4mce. [Tpumenenue qpobeii ¥ IPOIEHTOB TSl PEIICHUS TPUKIAIHBIX 33124 U3 peanbHBIX MPOLIECCOB U SIBICHUM, TpU
PanuonanbHble | pa3IMUHBIX OTpaciiel 3HAHUH M pealbHOM JKU3HH. [ICHCTBUTEIbHBIC YK CIIA. pELIeHNH 3a7a4 U3 IPYTuX yueOHbIX
ypaBHeHHMsA M | PanimoHanbHbIC U UppallMOHANBHBIC YKCla. Apu(MEeTHIECKUE OTEepaIiH C npeaMeToB. OnepupoBaTh
HEpaBeHCTBA | nelicTBUTENbHBIMU unciaamu. [IpuOnmkEHHbIE BRIYMCIICHNUS, TIpaBUiia MOHATUSAMHU: PallHOHAIBHOE YUCIIO,

OKpYTJICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUN. TOXKIECTBA U
TOXKJIECTBEHHBIE MTPe0Opa3oBaHus. Y paBHEHUE, KOPEHb YPaBHEHUS.
HepaBeHnctBo, penienre HepaBeHCTBa. MeTo1 HHTEpBaoOB. Pelienne nenpix
U ApoOHO-pallMOHATILHBIX YPaBHEHUI U HEPABEHCTB

JIECTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAs APOOb, IeCATHIHAS
Ipo0b, MPOLIEHTHI. BEIOTHATE
apupMETHIECKHUE OTepaIiuu C
panoHaTbHBIMU U
NeHCTBUTENbHBIMH YUCIIAMU;
NpUOIMKEHHBIE BRIYHCIICHUS,
UCIOJIb3YS IPAaBUJIa OKPYTJICHUSI.
Jlenarb NPUKUAKY U OLIEHKY
pe3ysibTara BEIYUCICHUN.
OnepupoBarh NOHITUIMU:
TOX]IECTBO, YpaBHEHUE, HEPABEHCTBO;
LIEJI0€ U PAllMOHAIIbHOE YPABHEHUE,
HEPaBEHCTBO. BIMOIHATD
peoOpa3oBaHUS LETBIX U
palMOHANBHBIX BhIpaKeHUH. Pemars
OCHOBHBIE THUITBI LIETTBIX
MppallMOHANIbHBIX YPAaBHEHUHN U




HepaBeHCTB. [I[pumensTs
panHoHaJIbHBIE YpaBHEHUS U
HEPaBEHCTBA JIJIs1 PEIICHUS
MaTeMaTHYCCKUX 3aa4 U 3a1a4 U3
pa3IMYHbIX 00JaCTel HayKu U
peaIbHOM JKU3HU

[IpakTHueckue 3aHsATUS 4
Tema 2. CopepxaHue JeKIIUH 4
OyHKIUH U 1 ®yHkuus, criocoos! 3a1anus GyHKIUN. B3anMuo oOpatHbie QyHKIHH. OmnepupoBarb NOHATUAMHU: (DYHKITHS,
rpaduxu. I'padux pynkmuu. O61acTh onpeneaeHrs U MHOKECTBO 3HAYCHUH crocoObl 3a7aHus PYHKIIMU, B3aUMHO
Crenens ¢ ¢ynkuun. Hynu ¢pysnkuuu. [IpoMexyTku 3HaKonocTosHeTBa. YETHBIE oOpaTtHble PYHKIINHU, 00JIacTh
HeJIbIM Heu€THble pyHkImH. CTerneHsp ¢ 1ensiM nokazarenem. Ctannaptaas gpopma oTpesieNIeHUs] 1 MHOXKECTBO 3HAYEHUI
nokasareJsjieM 3aIlUCH JeHCTBUTENBHOTO YKcia. Vcnmonbp30oBanue moaxoasaimei Gopmbl ¢byskumu, rpaduk GyHKIMY,
3anucy AeMCTBUTEIbHBIX YHCEIN JUIsl pElICHUs TPaKTUUYECKHUX 3a]a4 U YETHOCTh U HEYETHOCTH QYHKIUH,
npeacTaBieHus JaHHbIX. CTerneHHast QyHKIUS ¢ HaTypajIbHBIM U LENbIM HyJIU (QYHKITUHU, IPOMEKYTKH
nokazareneM. E€ cBolicTBa u rpaduk 3HAKOIMOCTOSIHCTBA. BBIMOIHATH
peoOpa3oBaHUs CTENCHEH ¢ IETbIM
nokasarenem. Mcnons3oBaTh
CTaHIApTHYIO (OpMY 3aIUCH
JNEUCTBUTEIILHOIO YHCIIA.
®opMynupoBaTh U WILTIOCTPUPOBATD
rpauIecKy CBOMCTBA CTETICHHOU
¢bynkuuu. Beipaxkats Gopmynamu
3aBHCHUMOCTH MEKIY BETUUMHAMHU.
Hcnonb30Bath 1U(POBBIE peCypCh
JUTsl TOCTPOCHUS TpadUKOB HYyHKIIUH
Y U3YYECHUS UX CBOWCTB
[IpakTHueckue 3aHsATUs 6
Tema 3. Copepxanue JeKIUU 2
Apudpmerudeck | 1 Apudmernyeckuii KOpeHb HATYpPaAIbHOM cTereHu. JlercTBus ¢ @opMyIMpOBaTH, 3aIUCHIBATH B
Uil KOPpEeHb N— apu(pMETHYECKUMH KOPHAMHU N—OH CTeNeHH. Perenue npparoHaabHbIX CHUMBOJINYECKOU popme U
0ii cTeneHu. ypaBHEHHUI 1 HepaBeHCTB. CBOICTBA 1 rpadyik KOPHS N-OM CTENMEHU WJUTIOCTPUPOBATH IPUMEPAMU




HppaunoHajibH
ble YpaBHEHUS
U HepaBeHCTBa

CBOMCTBA KOPHSI N-0i CTEIECHM.
BrimonsaTe npeodpazoBaHus
UPPALHOHABHBIX BBIPAKCHUH.
Pemate OCHOBHBIE TUIIBI
UPPALUOHATBHBIX YPABHECHUH U
HepaBeHCTB. [IpuMeHsaTh 11s
pELICHNUS pa3InYHBIX 3a/1a4
UppalnroHaIbHbIE YPABHEHUS U
HepaBeHCTBa. CTPOWUTH, YNTATh
rpaduK KOpHS N-Oi CTETICHH.
Hcnonp30Bats nnpoBbIE pecypehl
111 IOCTPOEHHUS TpapUKOB (PyHKITHIA
Y U3y4YE€HUS UX CBOMCTB

[IpakTHyeckue 3aHATHS 4
Tema 4. CoJiep)kaHue JICKIIMH 2
DopMyJibl 1.CuHyC, KOCMHYC ¥ TaHT€HC YMCIIOBOTO apryMeHTa. APKCUHYC, OnepupoBaTh NOHATUIMU: CUHYC,
TPUTOHOMETPH | apKKOCHHYC U apKTAHI'€HC YKMCIIOBOIO apryMeHTa. TpUroHomMeTpudecKas KOCHHYC U TAHT€HC MPOU3BOJBLHOIO
U. OKPY’KHOCTb, ONIpe/IeJICHHE TPUTOHOMETPUUECKUX (PYHKIIHI YUCIOBOTO yria. Mcrons30BaTh 3anuch
Tpuronomerpu | aprymenrta. OcHOBHbBIE TpUronomerpuueckue popmyisl. IlpeodpasoBanue MIPOU3BOJILHOTO yTJIa Yepe3 0OpaTHbIE
YecKue TPUTOHOMETPUYECKUX BBIPAKEHUN. Pellienne TpuroHoMeTpuiecKkux TPUTOHOMETpHUECKHUE QYHKIUU.
YpaBHEHUSA YpaBHEHUU BrimonsaTe npeodpazoBaHus
TPUTOHOMETPUYECKUX BBIPAKEHUM.
Pemrate 0OCHOBHBIE TUTIBI
TPUTOHOMETPUYECKUX YPABHEHHI
[IpakTrueckue 3aHaThs 6 OnepupoBarh NOHITUIMU:




Tema 5. 1.ITocmenoBaTEIbHOCTH, CIIOCOOKI 3aJaHU ITOCIEI0BATEIbHOCTEH. 2 IMOCJIEIOBATEILHOCTD,
IMocaenoBareas | MOHOTOHHBIC TIOCTIEOBATEIHHOCTH. ApupMETHIECKasi H TEOMETPHIECKast apudmeTnyeckas u reoMeTpudecKas
HOCTH H nporpeccuu. beckoHeuHno yObiBarolias reoMeTpuyecKas mporpeccusi. nporpeccuu; 6€CKOHEYHO
nporpeccuu Cymma 6eckoHeYHO yObIBaroIei reoMmeTpruaeckoit mporpeccun. @opmyia yOBIBaIOIIAs TEOMETPUYECKAS
CJIOKHBIX MPOLIEHTOB. Vcronb30BaHNe MPOrpeccuu AJisl PeIeHUS peaabHbIX nporpeccusi, cyMmMa 6€CKOHEYHO
3a/1a4 MPUKJIAJHOTO Xapakrepa yOBIBaIOIIEH T€OMETPUIECKOM
nporpeccuu. 3a1aBaTh
MOCJIEI0BATEIbHOCTH PA3IMUYHBIMU
criocobamu. [Ipumenats Gpopmyy
CJIOKHBIX MPOIIEHTOB JJIsl PEIICHUS
3a/1a4 U3 peasbHON MPaKTHKHU (C
HCIIO0Ib30BAHUEM KaJIBKYJISITOPA).
Hcnons3oBate cBoiicTBa
IIOCJIEI0BATEIBLHOCTEN U IIPOIPECCUI
JUIS pellieHus] peabHbIX 3a]a4
MIPUKJIATHOTO XapaKkTepa
[IpakTHyeckue 3aHsATUS 4
Tema 6. ConepxaHue JEKIHU 1 [IpuMeHATh OCHOBHBIE TOHATHS Kypca
HoeTopennue, OcHOBHBIE NOHATHS Kypca anreOpbl U Hauad MaTEMaTHYECKOTO aHAIIHN3a, ITedpPBI U HAYATT MATEMATHHECKOTO
0bobmennue, 0000IIeHNe U CHCTeMaTH3anysl 3HAHHUI aHalln3a Juls peICHUS 3a1a1 U3
CHCTEeMAaTHU3alH peanbHOM KU3HU U APYTHUX
sl SHAHUH IIKOJIbHBIX JUCLUIIIIUH
[IpakTuyeckue 3aHsATHS 1
Tema 7. Coneprxkanue JEKIIU 2
BBenenue B OcHOBHbIE TIOHATHUS CTEPEOMETPUH: TOUKA, IPSIMasi, MIIOCKOCTb, AKTyanusupoBaTh (HaKThl U METOJIbI
CTepeoMeTpHUI0 | mpocTpaHcTBO. [IpaBuna n300pakeHUs Ha PUCYHKAX: U300paskeHUs IJITAHUMETPUH, PETICBAHTHBIE TEME.

IJIOCKOCTEH, MapaljieNIbHbIX MPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka.
ITonsaTHS: EepeceKaroLuecs MIOCKOCTH, IEPECEKAIOINECS IpsIMast U
IJIOCKOCTh. 3HAKOMCTBO C MHOTOTpaHHUKaMH, U300pakeHHe
MHOTOTPaHHMKOB Ha PUCYHKAaX, Ha IPOEKIMOHHBIX yepTekax. HayanbHble

[Tomyyats npeacTaBiIeHUs O
MIPOCTPAHCTBEHHBIX (PUTYpaXx,
paz0upath MpocTerIne mpaBmiIa
n300pakeHust TUX QUryp.




CBeIeHMsI 0 KyOe U mupaMuie, ux pa3BepTku U moaenu. CeueHus
MHOTOTpaHHHUKOB. [ToHsATHE 00 aKCMOMAaTHYECKOM MTOCTPOCHHUH
CTEpEOMETPHUU: aKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX

N300pakaTh NMPsAMYIO U IJIOCKOCTh Ha
pucyHke. Pacnno3HaBath
MHOTOTPaHHHKH, TUPaMHTY, KyO,
Ha3bIBaTh UX 3JIEMEHTHI. Jlenatp
PHUCYHOK Ky0a, THpaMHJIbI, HAXOIUTh
OIIMOKH B HEBEPHBIX M300pKEHUSX.
3HaKOMUTBCS C CEYCHUSIMH, C
METOOM CIIE/IOB; UCIIOJIb30BATh JIS
MIOCTPOCHHSI CEYCHUSI METO] CIIC/IOB,
KpaTKO 3alUCHIBATh LIaru
nocTpoeHwust ceueHus. Pacro3HaBarp
BUJ CEUCHUS

Y OTHOIICHUH, B KOTOPBIX CEUCHUE
nenut pedpa Ky0a, HaXOIUTh
IO b ce4eHus. Mcmomp3oBaTh
noio0ue MpH peleHnH 3aa4d Ha
MOCTPOEHUE CEUCHUI. 3HAKOMUTHCS C
aKCMOMATHUYECKUM ITOCTPOCHUEM
CTEPEOMETPHUH, C AKCHOMAMH
CTEPEOMETPHUH U CIICACTBUSMH 3
HuX. MIDIFocTprpoBaTh aKCHOMBI
PUCYHKaMH U IPUMEPAMH U3
OKPY’KaIOIIeH 0OCTaHOBKH

[IpakTHueckue 3aHsATHS

Tema 8.
IIpsimble u
IUIOCKOCTH B
NPOCTPAHCTBE.
IHapanaeabHoc
Th NPSAMBIX U
IIOCKOCTEH

Copaep:kaHue JeKUUH

B3aumHoe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE: NepeceKarolmecs,
nmapaJiuICJIbHBIC U CKPCIIUBAOIINCCA ITPAMBIC. HapaJIJIGJILHOCTB IMPAMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE: MapajlielbHbIE MPSIMbIE B IPOCTPAHCTBE;
[1apaJuIEIbHOCTD TPEX MPSIMBIX; MAPAJLIEILHOCTD IPSIMOU U INIOCKOCTH.
VYTIIbl ¢ COHANPaBICHHBIMU CTOPOHAMU; YTOJl MEX]TY MPSMBIMU B
npoctpanctse. [[apamienbHOCTh MIIOCKOCTEN: napaiesibHbIe MII0CKOCTH;
CBONMCTBA MapajuIeIbHbIX MIIOCKOCTEH. [IpocTelinme npocTpaHCTBEHHbBIE

AKTyanmu3upoBaTh (PaKThl © METOIBI
HJ'IaHI/IMeTpI/II/I, peHeBaHTHBIe TEMC,
MPOBOIUTH aHajoTuu. [lepednciars
BO3MOXKHBIE CIIOCOOBI PACTIONIOKEHUS
JIBYX MPSMBIX B IPOCTPAHCTRBE,
WJLIIOCTPUPOBATH UX Ha IIpUMEpPax.
JlaBath onpeneneHne




(uUryphl Ha TUIOCKOCTHU: TETpadIp, KyO, MmapajuiesenuIie ; ToCTpOeHHE
CEUEeHUU

CKpELIMBAIOIINXCA MPSMBIX,
(dbopMyIIUpOBaTh MPU3HAK
CKpELIMBAIOIINXCA MPSMBIX U
IIPUMEHSITD €r0 IIPU PELICHUN
3agad. Pacrio3naBath npusmy,
Ha3bIBaTh €€ 371eMEHThI. CTPOUTH
CEYEHMS IPU3MbI Ha TOTOBBIX
yeprexax. Ilepedncinsate BO3MOKHbBIE
CHOCOOBI B3aMMHOT'O PACIOJIOKEHUS
IIPSIMOM U INIOCKOCTU B
MIPOCTPAHCTBE, IPUBOAUTH
COOTBETCTBYIOIIME IPUMEPHI U3
peanbHOM xu3Hu. /aBaTh
OIIpeieIICHUE MAPAIIIEIBHOCTH
MPAMOU U TJIOCKOCTH.
@opMyIUpOBaTh PU3HAK
MapaJlyIeTbHOCTH NPSAMOU 1
IJIOCKOCTH, YTBEPKIACHHUE O MPSIMOit
IepECEUYECHUS ABYX IIJIOCKOCTEN,
MIPOXOALINX Yepe3 MapajiesIbHbIE
npsiMble. Pemates npaktuyeckue
3aJ1a4M Ha IOCTPOEHUE CEUECHUN
MHororpaHHuka. OObSCHATH Cllydan
B3alMHOI'0 PACIIOI0XKEHUS
mrockocrteil. J[aBaTe onpenenenue
IapajuleIbHbIX MJIOCKOCTEM;
MIPUBOJUTH PUMEPHI

U3 peajbHOM )KU3HU U OKPYIKAIOLLIEH
00CTaHOBKH, WUTIOCTPUPYIOIIHE
[1apaJuIeIbHOCTh TUIOCKOCTEH.
Hcnonb30Bath npu3HaK
NapaJIIeIbHOCTH JBYX IJIOCKOCTEM,




CBOMCTBA MapasuIebHBIX MIOCKOCTEN
IIPY pELICHUH 33]a4 Ha TIOCTPOEHHUE.
OOBACHATD, YTO HA3bIBACTCS
[apajlyIeIbHBIM IPOEKTUPOBAHUEM U
KaK BBIMOJIHSIETCS TPOEKTUPOBAHHE
¢uryp Ha miaockocts. M306paxars B
napajyyiebHOM MPOEKIMK pa3InyuHbIe
reOMETPHUECKUE (PUTYPBI.
MonenupoBaTh peaibHble CUTYalluu
Ha SI3bIKE TEOMETPUH, UCCIIEA0BATh
MIOCTPOECHHBIE MOJIEININ C
HCII0JIb30BAHUEM T€OMETPUUECKUX
noHaTuil. Micronp30BaTh npu
pEILIEHNN 33a]a4 Ha IOCTPOEHUE
CEUEHHUH MOHSTHE MapaJUIeTbHOCTH,
IIPU3HAKU U CBOWCTBA NapalIeIbHBIX
MPSIMBIX Ha MJIOCKOCTH

[IpakTHyeckue 3aHsTUs

Tema 9.
Ilepnenpukyas
PHOCTH
NPAMBIX U
IJI0CKOCTEeH

Coaep:kaHue JeKIUH

IlepneHIUKYIAPHOCTD NPSMOM U INIOCKOCTH: NEPIICHIUKYJIIPHBIC IPSIMbIE
B [IPOCTPAHCTBE, MPSIMbIE NapasliebHble U MEePIECHANKYIISIPHBIC K
IIJIOCKOCTH, TMPU3HAK MEPHEHANKYISIPHOCTH MPSIMOM U TJIOCKOCTH, TEOpEeMa
0 IPSIMOM MEPIEHIUKYIAPHOUN T10cKOCTH [leprneHaAnKysap 1 HaAKIOHHBIE:
pPacCTOsTHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT MPSAMOM JI0 MIIOCKOCTH

AKTyanu3upoBaTh (PaKThl U METOBI
IUTAHUMETPHUH, PEIICBAHTHBIEC TEME,
MIPOBOJUTH aHANOTUU. OOBSICHATS,
KAaKOW yTOJI Ha3bIBAETCS YIJIOM MEXIY
[IEPECEKAIOIIMMUCS MIPSIMBIMU,
CKPEIIMBAIOIINUMUCS IPSIMBIMU B
IpocTpaHcTBe. [laBaTh onpeneneHue
MEPIECHIUKYIISIPHBIX IPAMBIX U
IIPSIMOH, IEPIICHIUKYJIIPHOM K
m10cKoCTH. HaxonuTe yrisl Mexay
CKPELIMBAIOIUMHUCS MPSIMBIMH B KyOe
u nupamupe. [IpuBoauTe npuMeps U3




peaTbHOM KU3HU U OKPY KAIOIIEH
00CTaHOBKH, WJUTIOCTPUPYIOLIHE
HEPIECHIUKYIISIPHOCTD MIPSIMBIX B
IIPOCTPAHCTBE U
MEPIECHIUKYIISIPHOCTD NIPSIMOU K
10cKOCTH. POPMyYIIMPOBATH IPU3HAK
MEPIECHIUKYIISIPHOCTH IPSIMON U
IJIOCKOCTH, IPUMEHSTH €T0 Ha
MPaKTUKE: OOBSICHITH
NepIeHANKYIISIPHOCT pedpa Kyba u
IUaroHalli €ro TpaHu, KOTOpas ero He
COJIEP/KUT, HAXOJAUTh JJIUHY
JMaroHany Kyoa. BeluncisaTs BEICOTY
IIPaBUJILHOM TPEYTrOJIbHON U
MPaBUJILHON YETHIPEXYTOJIBHOMN
nupamMus o aymHaM pédep. PemaTs
3a/1a4¥ Ha BBIYNCIICHMS], CBSI3aHHBIE C
MIEPIEHIUKYISIPHOCTBIO IIPSAMOI U
IJIOCKOCTH, C UCIIOJIb30BaHUEM TIPU
peIICHUH TUTAHUMETPUUECKUX (DaKTOB
1 MeT010B. OOBACHATH, UTO
Ha3bIBAIOT NEPIIEHIUKYIISIPOM U
HAaKJIOHHOHM U3 TOYKH K IIJIOCKOCTH;
IIPOCKLMEN HAKIIOHHOM Ha IIOCKOCTb.
OOBACHATH, UTO HA3bIBAETCS
paccTosiHuEM: OT TOUKH JI0
IJIOCKOCTH; MEKY NTapajljIeIbHBIMU
IJIOCKOCTSIMU; MEXY MPSMOM U
MapaJiyiebHOMN €l MIIOCKOCTHIO;
MEXy CKPEIMBAIOIUMUCS
npsiMbIMU. HaxonuTs 9TH paccTosHuA
B IIPOCTHIX ClIyyasix B KyOe,




nupamuze, npusme. MonenuposaTb
pealIbHbIE CUTYyallH Ha SI3bIKE
TE€OMETPHH, UCCIIE0BATh
IIOCTPOEHHBIE MOJEIH C
UCIIOJIb30BAHUEM T€OMETPUYECKUX
noHsATui. Mcnonb3oBate npu
pEIICHNN 3aa4 Ha IOCTPOCHUE
ceueHuii Teopemy Iludaropa,
CBOMCTBA MPSIMOYTOJIbHBIX
TPEYrOJIbHUKOB

[IpakTrueckue 3aHATUS

Tema 10.
Yruasl Mexay
NPAMBIMH H
IIOCKOCTSAMH

Copep:kanue JeKIUN

VYTIiabl B IPOCTPAHCTBE: YIOJI MEXAY MPSIMOM U TUIOCKOCTHIO; IBYTPaHHBIN
yroJ1, JIMAHEWHBIN yTroj ABYTpaHHOro yria. [leprneHaukyasspHOCTb
IJIOCKOCTEH: MIPU3HAK MEPHEHANKYIIPHOCTU IBYX IJIocKocTel. Teopema o
TpEX MEPHEHIUKYIIApaxX

AKTyanu3upoBaTh HaKThl U METOIbI
IUTAHUMETPUH, PEIIEBAHTHBIE TEME,
MIPOBOJIUTH aHANOTHHU. JlaBaTh
OIIpelIeTICHUE YIJIa MEXKY IIPSIMOU U
IIJIOCKOCTBIO0, (hOPMYJIUPOBATh
TEOpeEMy O TPEX NEPHEHANKYIIAPAX U
oOpaTHyto Kk Heil. Haxonuts yromn
MEXKy MPSMOU U IJIOCKOCTBIO B
MHOT'OTPaHHUKE, PACCTOSIHUE OT
TOYKH JI0 NPSAMO Ha TUIOCKOCTH,
HCIIONB3YS TEOPEMY O TPEX
nepneHukyspax. [Iposoauts Ha
YepTeKe MePIEeHIUKYISAP: U3 TOUKU
Ha IPAMYIO; U3 TOUYKH Ha IJIOCKOCTb.
JlaBaTb onpeneneHue JByTPaHHOTO
yria u ero 31eMeHToB. OOBICHATH
PABEHCTBO BCEX JIMHEHHBIX YIJIOB
AByrpa"Horo yria. Haxonuts Ha




YyepTesKe ABYTPAHHBINA yroi npu
pebpe nmupaMuabl, MPU3MBI,
napasuiesienumnea

JlaBaTh onpeseneHne yria MexIy
IUIOCKOCTAAMU. [laBaTh onpeneneHue u
(bopMyIHpOBaTh MPU3HAK B3aUMHO
HEepIEHANKYISAPHBIX IIOCKOCTEH.
HaxoauTs yriibl MeXay IUIOCKOCTSIMU
B KyOe u nupamuze. Mcnonb3oBarh
IIPY PELICHUN 33]1a4 OCHOBHBIE
TEOPEMBI U METO/Ibl TNIAHUMETPHU.
MonennpoBaTh peanbHble CUTYalluu
Ha sI3bIKEe T€OMETPHH, UCCIIEI0BATh
IIOCTPOEHHBIE MOJIENIN C
HCIOJIb30BAHUEM F€OMETPUYECKUX
noHsATui. Mcnonb3oBats pu
pELIeHUH 33a]a4 Ha TOCTPOEHHE
CEYCHMI COOTHOILECHHUS B
IPSIMOYT'OJIbHOM TPEYTOJIbHUKE

[IpakTHyeckue 3aHATHS

Tema 11.
MHoOrorpaHHuK
"

Copaep:kaHue JeKUUH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE AJIEMEHTHl MHOTOI'pPaHHUKA,
BBIITYKJIbIE ¥ HEBBIITYKJIBIE MHOTOI'PAaHHUKU; Pa3BEPTKa MHOTOTPAHHUKA.
[Ipu3ma: n-yrosbHas npu3Ma; rpaHd. U OCHOBAHHUS MTPU3MBL; IpsiMasi U
HAKJIOHHAsA MMPHU3MBbI; 6OKOBa$I U NOJIHAA MOBCPXHOCTL IMPU3MBIL.
[Tapannenenunen, NpsiMOYTOJIbHBIN MapajyIeIeNUIIe]l U €r0 CBOKCTBA.
IInpamua: n-yrojbHas NUpaMuia, TPaHU U OCHOBAHUE ITUPAMUJIBL;
O0KOBas U MOJTHAS TOBEPXHOCTh MUPAMUbL; IPaBUIIbHAS U YCEUEHHAS
nupamMuia. IEeMEHThI PU3MbI ¥ upamuabl. [IpaBuibHble
MHOTOTPaHHHUKU: TIOHSTHE MPABHJILHOTO MHOTOIPaHHUKA; IPaBUIIbHAS
Ipyu3Ma U MpaBUIIbHAA MUpaMUa; IPAaBUIIbHAS TPEYTroJIbHAs IUpaMUIa U
MIPaBWJIbHBIN TeTpadip; KyO. [IpencTaBienue o mpaBUIIbHbBIX

AKTyanusupoBaTh HaKThl U METOJIbI
IJITAHUMETPUH, PETICBAHTHBIE TEME,
MPOBOAUTH aHajoruu. /laBaTh
oIpeze/IeHUE NapalieenuIea,
pacrno3HaBaTh €ro BUJIbl U U3y4aTh
cBOMCTBA. JlaBaTh ompeneneHue
MUPaMH/JIbl, PACTIO3HABATH BU/IbI
nupamui, GOpMyJIMPOBaTh CBOMCTBA
pé6ep, TpaHel 1 BBICOTHI MPABHIILHON
nupamuel. Haxoauts miiomanb
MTOJTHOW M OOKOBOM MOBEPXHOCTH




MHOT'OTPaHHUKAX: OKTa’Ap, JOAEKadAp U ukocarap. Cummerpus B
IIPOCTPAHCTBE: CUMMETPHSI OTHOCUTENIBHO TOYKHU, IPAMOH, IJIOCKOCTH.
DNeMEeHTbl CAMMETPHUH B IUpaMuaax, napajuiejaenuneaax, NpaBuibHbIX
MHOTOTpaHHHKaX. BeIYrcIeHne 31IeMEeHTOB MHOTOTPAaHHUKOB: péodpa,
JTUaroHaiu, yrisl. [1nomaas 60KOBOM MOBEPXHOCTH U MTOJTHOM MOBEPXHOCTH
IPSIMOI IPHU3MBI, IJIOIAIb OCHOBAHUH, TeOpeMa 0 OOKOBOM MOBEPXHOCTH
npsiMoit ipu3Mel. [lomans O00KOBOI TOBEPXHOCTH U TTOBEPXHOCTH
NPaBUIILHOM MUPaMUBI, TEOpEMa O IUIONa I OOKOBOM MTOBEPXHOCTH
YCEUEHHOW MUpPaMUIbI

nupamMuel. /laBaTe onpeneneHne
yCEe4EHHOU NMUPAMUJIbI, HA3bIBATh €€
aneMeHThl. POpMyIUpPOBaTH TEOPEMY
0 TUIOIIAAN OOKOBOM MOBEPXHOCTH
MPaBUWILHON YCEYEHHON MUPAMUIBI.
Pemrate 3a1aun Ha BBIYKCIICHUE,
CBA3aHHBIE C MMPAMHUJIAMH, A TAK¥Ke
3a/1a4d Ha IIOCTPOEHUE CEYCHU.
JlaBaTb onpeneneHue Npu3Msl,
pacno3HaBaTh BUbI IPU3M,
n300paXkaTh MPU3MBI Ha YEPTEKE.
HaxoauTh miomais MOJHOW UiIu
OOKOBOI1 MOBEPXHOCTH MPU3MBI.
N3yuatk cooTHOIEHUs Ditniepa AJis
yucia péoep, rpaHeil 1 BEpIIUH
MHOrorpaHHuka. M3yuats BUIbI
MIPaBUJIbHBIX MHOTOTPAHHUKOB, UX
Ha3BaHUS U KOJUYECTBO IpaHEH.
N3yvaTs cumMmmeTpuio
MHOTOTPaHHUKOB. OOBSICHATH, KaKue
TOYKH Ha3bIBAKOTCS CUMMETPUYHBIMU
OTHOCHUTEIbHO JaHHOM TOYKH,
MPSIMOM WIJIM INTIOCKOCTH, YTO
Ha3bIBAIOT LIEHTPOM, OCBIO WJIN
IJIOCKOCTBIO CUMMETPUU (DUTYPBHI.
[IpuBOAUTH IPUMEPHI CUMMETPUUYHBIX
buryp B apXMTEKType, TEXHUKE,
npupoae. MonenupoBars peanbHbIe
CUTYAaIlUH Ha SI3bIKE TE€OMETPHH,
HCCIIeA0BaTh MOCTPOCHHBIE MOJENH C
HCIIOJIb30BAHUEM I€OMETPUUECKUX
MOHSTHI, UCITOJIh30BaTh MOA00KE




MHOTI'OIrpaHHHUKOB

[IpakTHyeckue 3aHATHS

Tema 12.
O0BEéMBI
MHOTOTPAHHUK
OB

Copaep:kaHue JeKIUH

[Tonstre 06 06pEMe. OOBEM MUPaMUTBI, IPU3MBI

AKTyanu3upoBaTh (HaKkThl U METOJIbI
IIaHUMCETPHUU, PCIICBAHTHBIC TCMC.
OOBACHATD, KaK U3MEPSIOTCS 00BEMBI
TEJ, MPOBOJIS AHATIOTHUIO C
W3MEpPEHHEM IUIONIAACH
MHOT0yrojbHUKOB. DopmyinpoBaTh
OCHOBHBIE CBOWCTBAa 00HEMOB.
W3y4aTh, BEIBOIUTH (POPMYIIBI
00BEMa MPSMOYTOJIBHOTO
mapajuiejcnuiicaa, mpu3smMbl 1
nupamMuibl. Beraucnsats 00bEM
MPU3MBbI U TUPAMUBI 10 UX
anemeHTaM. [IpuMeHsaTs 00BEM 1151
pElICHUs CTEPEOMETPUIECKUX 3a/1a4
U JJI HAaXO0XKJICHUS TEOMETPUUYECKUX
BCJIIMYHH. MO,Z[GJ'II/IpOBaTB PCAJIBbHBIC
CUTYalluHu Ha SI3bIKE T€OMETPUH,
HCCIIEIOBATh MOCTPOSHHBIC MOJICIH C
MCIIOJIb30BAHUEM T'€OMETPUUYECKUX
TOHSITUMN

[IpakTHueckue 3aHsATUs

Tema

Conep:xanue JeKIIUA

CTpOI/ITB CCUCHUC MHOTI'OI'paHHUKA




13.IloBTOpEHUE
: CeUeHusl,
PACCTOSIHUS H
YIJIbI

[TocTpoeHue ceueHuii B MHOTOIpaHHUKE. BbhIunciieHne pacCTOSTHUN: MEXKITY
JBYMsI TOUKAMH, OT TOYKH 10 IPSAMOM, OT TOUKHU O MIIOCKOCTH; MEXKITY
CKPEIIMBAIOIIMMUCS MPSIMBIMU. BhIUncIeHNE YTII0B: MEXKIY
CKPELIUBAIOIIUMUCS IPSIMBIMU, MEKY IPAMOU U IJIOCKOCTBIO,
JBYTPaHHBIX YTJIOB, YIJIOB MEXIY IJIOCKOCTIMU

[IpakTHueckue 3aHsATHS

METOA0M clieioB. JlaBaTh
OIIpEJIEIICHUE PACCTOSHUS MEXK Y
¢urypamu. Haxonute paccrosinue
MEXKy MapajuleIbHBIMU
IJIOCKOCTSIMU, MEKY IIJIOCKOCTBIO U
MapajuIeJIbHOMN €1 MPAMOU, MEXIY
CKPEILMBAIOIIUMHUCS MPSIMBIMHU.
CrpouTb TMHENWHBIHN yroma
IBYTPAaHHOI'O yIJIa HA YEPTEKE
MHOI'OTPAaHHUKA U HaXOJUTh €ro
BennunHy. HaxonuTe yrisl Mmexay
IIJIOCKOCTSIMU B MHOT'OTPaHHUKAX

Tema 13. Conep:xaHue JeKIHA N3Bnekary napOpManuio U3 TabJIHIl U
IIpencrasienne | [IpeacraBieHre JaHHBIX ¢ TOMOIIBIO TaOMUI U quarpamMm. CpeaHee JMarpaMm, UCIOIb30BaTh TAOIHIIBI U
AAHHBIX H apudmernyeckoe, MeuaHa, HanOoJbIlIee U HAaMEHbIlIee 3HAYCHMUS, JMarpaMMbl AJIs IPEICTaBIECHUS
onmucareJbHas | pa3Max, AUCHEPCHUsi, CTAaHAAPTHOE OTKJIIOHEHUE YUCIIOBBIX HAOOPOB CTaTUCTHUYECKUX JaHHBIX. HaxoauTe
CTATHCTHKA OTucaTelbHbIE XapaKTEPUCTUKH
JTaHHBIX. BBIABUraTh, KPUTUKOBATH
TUIIOTE3BI O XapaKTepe CIIydyanHOU
M3MEHYMBOCTHU U ONPEICISIONINX €
[IpakTHyeckoe 3aHsTHE (pakropax
Tema 14. Copep:kaHue JeKIUN Brinensats Ha mpuMepax ciydaitHble
Cayuaiinbie CayvaiiHble SKCTIEpUMEHTHI (OIIBITHI) U CIy4YaiiHbIe COOBITHSI. COOBITHS B OIICAHHOM CITy4aifHOM
ONBITHI U DnemMeHTapHbIe COOBITHS (MCXO/bI). BEposATHOCTD Ci1y4yailHOrO COOBITHS. onsiTe. POPMYIUPOBATH YCIOBUS
ciay4aiiHble BeposiTHOCTH cOOBITHI B ONIBITaX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH MIPOBEACHUS CIIy4alHOTO OIIBITA.
coObITHS, coobITHsAMH. [IpakTnyeckas padora Haxoaute BeposTHOCTH COOBITUIL B
ONBITHI € OIBITAaX C PABHOBO3MO>KHBIMHU
PaBHOBO3MOKH ucxonamu. MoienupoBaTh OIBITHI C
bIMH PaBHOBO3MOXHBIMH 3JIEMEHTapHBIMU
3J1eMEeHTApPHbIM MCXOJaMH B X0J1€ TPAKTHUECKOMN

U UCXO0AaAMH

[IpakTrueckoe 3aHsTHE

paboThI




Tema 15.
Onepanuu Haj

Copaep:kanue JeKIUN

Omnepanuu Haa COOBITHSIMU: TIEpecedeHne, 00beTMHEHUE COOBITHH,

Hcnonp3oBarh AuarpamMmsel Diljiepa u
CJIOBECHOE OTMCAHHUE COOBITHIA TSI

COOBITHSIMHU, MIPOTUBONOJIOXKHBIE cOObITHS. [lnarpammel Ditnepa. @opmyiia ClI0XKEHUS (bopMyIUPOBKHU U H300pakeHUs

CJI0KeHHue BEpPOSITHOCTEM 00bEIMHEHNUS U TIEPECCUCHNUS

BepPOsATHOCTEM coOnITHI. PerraTeh 3a1auu ¢
UCIOJIb30BaHUEM (hOPMYITBI
CJI0’KEHUSI BEPOSITHOCTEN

IIpakTHyeckoe 3aHsATHE

Tema 16. Conep:xanue JeKIIUA Pemrate 3amaun Ha HaX0KACHHUE

YcaoBnas VYcoBHas BEPOATHOCTh. Y MHOKEHUE BEPOSITHOCTEN. JIEpEBO Ci1ydaitHOTO BEPOSITHOCTE! COOBITHIA, B TOM 9HCIIC

BEPOATHOCTD, sKkcriepuMenTa. @opmysa noiaHoN BeposTHOCTU. HezaBucuMble coObITHS YCJIOBHBIX C TIOMOIIBIO I€PCBa

JepeBo ciy4daifHoro omnsita. OnpeaensaTh

CJAy4YalHOT O HE3aBHCHUMOCTh COOBITHH 10 (hopmyIie

OmnbITa, Y TI0 OpraHU3aIuy CITy4YaifHOTO OIbITa

(¢popmyiia

MOJIHOM

BEPOSITHOCTH U

HE3aBHCHUMOCThb

COOBITHI IpakTHYecKoe 3aHsATHE

Tema 17. Copep:kanue JeKIUN Hcnonb30BaTh NpaBUiio YMHOKEHUS

DJIEMEHTBI KomOunaTtopHoe npaBuiio yMHOKeHUs. [lepecTaHOBKM U (pakTOpHa. ISl IEPEYUCIICHUS COOBITHI B

koMOuHaTopuk | Yucino coueranuii. Tpeyronsuuk [ackans. @opmyna 6uHoma HetoToHa ciy4yaiiHoM onblTe. [Tonb3oBaThes

" (bopMyII0# U TPEYyTrOJIbHUKOM
[Tackans ans onpeaeneHus ynucia

[IpakTHueckoe 3aHsiTHE cotcTaHIH

Tema 18. Coaepikanue JJeKIMHU Paz0uBarhb C10KHBIE SKCIIEPUMEHTBI

Cepun bunapHbIii cydaliHbIN ONBIT (MCIIBITAHUE), YCIIEX U HEYyAaJa. HA OTJEJIbHbIC UCIIBITAHUS.

nocjenosarejb | HezaBucumele ucnbeitanus. Cepusi HE3aBUCUMBIX UCIIBITAHUHN J0 MIEPBOTO OcBauBaTh NOHATUS: UCIIBITAHUE,

HBIX ycnexa. Cepust He3aBUCUMBIX HcnibiTaHui bepryimu. [Ipaktuueckas pabora CepHsl HE3aBUCUMBIX MCITBITAHUI

HCHBITAHU I C MCTIOJIh30BAHUEM DJICKTPOHHBIX TAOJIHII [IpuBOaUTE IpUMEPHI CEPUit




I[pakTnyeckune 3aHATHS

HE3aBHCHMBIX MCIILITAHUN. Pemarth
3a/1a4yu Ha IOMCK BEPOSITHOCTEH
COOBITHH B CEPUU UCTIBITAHHUH J10
MEPBOT0 yCIeXa U B CEpUAX
ucnbiTanui bepuynnu. N3ydats B
XOJI€ MPAaKTUYECKON pabOThI C
HCIIOTH30BAaHUEM DJIEKTPOHHBIX
Ta0JINIl BEPOSATHOCTH COOBITHI B

2 CEpHUAX HE3aBUCUMBIX MCIBITAHUN
Tema 19. Coaepxanue JJeKIMH 2 OcBauBaTh NOHATHUSA: CITy4aiiHast
Cnyuaitnsle Cnyuaiinas BennuuHa. Pacnipenenenue BeposiTHocTel. luarpamma BEIMYMHA, pacnpeaeaeHue, Tabnumna
BEIIMYUHBI U pacnpeznenenusa. Cymma 1 IPOU3BEACHUE CIy4YaiHbIX BeqndnH. [Ipumepsr pacnpezeneHus, AuarpaMma
pacmpesielieHust | paclpe/elIeHni, B TOM 4YHCIIe TeOMETPUIecKoe 1 OMHOMUAIbHOE pacnpenencuus. [IpuoauTs
IIPUMEPHI paclpeesieHui, B TOM
YHUCJIe TE€OMETPUYECKOTO U
O6unomuanbHoro. CpaBHUBATH
pacnpeneneHus ciaydaiHbIX BETUYHH
Haxonutb 3HaueHust CyMMBbI U
MIPOU3BEJICHUS CITyYaliHbIX BEJIUYHH.
Crpouts u pacrio3HaBaTh
Tr€OMETPUUYECKOE U OMHOMHAIIBHOE
[IpakTrueckue 3aHATUS pacrpeneicHue
Tema 20. ConeprxaHue JEKIU 1 [ToBTOpATH M3yUEHHOE U
[ToBTOpEHME, OnucarenbHas ctaTuctuka. CitydaliHbIE ONBITHI M BEPOSITHOCTH CITyYalHbBIX BBICTPaNBaTh CUCTEMY 3HAHMI
00001IeHNE, coObITuii. Onepanuu Hal COOBITHIME. DIIEMEHTHl KOMOMHATOPUKH, CEPUH
CUCTEMATH3alMs | He3aBUCHUMBIX MCIIBITAHUM
3HAHUH [TpakTHyYecKHe 3aHITHS 1
IIpomexyTouHas aTTecTanus 12
Tema 21. Copep:kanue JeKIUN 4
Crenens ¢ Crenenb ¢ pallioOHaIbHBIM MoKa3arenaeM. CBOWCTBA CTEICHHU. D opmMyIMpOBaTh, 3AMUCHIBATH B
panHoHaJLHLIM | [IpeoOpa3oBaHue BhIpaKEHUMN, COAEPIKAIINX PAllMOHAIIbHBIE CTENEHH. CUMBOJINYECKOM popme u




nokasareJsieM. [TokazarenbHble ypaBHEHUS U HepaBeHCTBa. [loka3aTenbHas GyHKIus, €€ WJUTIOCTPUPOBATH IPUMEpPaMH

Iloka3aTenbHas | cBolcTBa U TpaduK CBOKCTBA cTeneHu. [IpuMensaTh

byHxkums. CBOICTBA CTENEHU IA

IHoka3zareJbHBI peoOpa3oBaHUs BEIPAKEHUH.

€ YpaBHeHMS U dopmynupoBaTh U WILTIOCTPUPOBATD

HepaBeHCTBa rpaduuecKy CBOMCTBA IMOKA3aTEIbHOM
¢bynkun. PemaTh OCHOBHBIE THUIIBI
MOKa3aTeIbHBIX YpaBHEHUHN U
HepaBeHCTB. Mcnonbs3oBaTh
U (POBBIE PECYPCHI ISl TIOCTPOCHUS
rpadukoB yHKIMI U U3yICHHS UX
CBOKCTB

[IpakTHyeckue 3aHsTUs 9

Tema 22. Coaep:kanue JJeKIUH 4

Jlorapudgmuyec | Jlorapudm yncna. JlecaTUUHbIE U HATYypaJIbHBIE JOTapH(PMBI. ®opMyIMpOBATH, 3AUCHIBATH B

kasg QpyHkuus. | [IpeoOpa3oBaHHe BRIpAKEHUH, COACPKAIIUX JIOTAPH(PMBIL. CUMBOJINYECKOM popme u

Jlorapugmuyec | Jlorapudmuueckue ypaBHeHHs U HepaBeHcTBa Jlorapudmuyeckast WJUTIOCTPUPOBATH IPUMEPaAMU

KHe ypaBHeHHMs | GyHKIMs, €€ CBOWCTBA U rpaduk cBoiicTBa jorapudma. BeimomHsATh

U HEPABEHCTBA npeoOpa3oBaHUs BRIPAKEHUH,
coJiepXKaIiux Jorapu@Mel.
®opMyIMpOBaTH
U WLTIOCTPUPOBATH rpapuuecKu
CBOMCTBa JIorapu(HhMUIEeCKOi
¢bynkun. PemaTh OCHOBHBIE THUIIBI
norapuMUYECKUX YpaBHEHUH U
HepaBeHCTB. Mcnonbs3oBaTh
U (POBBIE PECYPCHI ISl TOCTPOCHUS
rpadukoB yHKIHI U U3yIECHHS UX
CBOMCTB. 3HAKOMUTbHCS C UCTOPUEN
pa3BUTHS MaTEMaTUKU

[IpakTHueckue 3aHsATHs 8
Tema 23. Copep:kanue JeKIUN 6




Tpuronomerpu | Tpuronomerpuueckue GyHKINU, UX CBOMCTBA U Tpaduxu. [Ipumepsr OnepupoBaTh NOHATHEM

yecKkue TPUTOHOMETPUUECKUX HEPABEHCTB nepuonndeckas GpyHkius. CTpouTb,

pyHkuumn u ux aHAJIM3UPOBATh, CPABHUBATH IpapuKu

rpauxu. TPUTOHOMETPUYECKUX (PYHKIUH.

Tpuronomerpu D opMyIHPOBaTh U WILTIOCTPUPOBATH

yecKkmue rpaduuecKu CBOHCTBA

HepaBeHCTBa TPUTOHOMETPUUECKUX (YHKIIHIA.
Pemrars npocreiimue
TPUTOHOMETPUYECKNE HEPABEHCTBA.
Vcnonb30Bath TpaduKy Ui pelIeHus
TPUTOHOMETPUYECKHUX HEPABEHCTB.
Hcnonb30Bath 1U(POBBIE pECypChI
JUTsl TOCTPOCHUS TpadUKOB HYyHKITHHA
U U3Y4YEHUS UX CBOWCTB

[IpakTHyecKkue 3aHATHS

Tema 24. Copaep:kaHue JeKIUH

[IpousBoaHas. HenpepriBabIle pyHKITNN. METOT MHTEPBAIOB JIJIsl PEIICHUS] HEPABEHCTB.

IIpumeHeHue [TpousBonnas ¢ynkuuu. ['eomerpuueckuii u GpuU3NYECKUA CMBICI OnepupoBarh NOHATHAMMU:

MIPOU3BOJHOMN npousBoHOM. [IponsBoaHbie anemMenTapubx GpyHkumii. [IponsBogHas HenpepbIBHAsT QYHKIHS; POU3BOIHAS

CYMMBI, IPOU3BEIeHUs, YacTHOTO (pyHKIHA. [[puMeHeHne npou3BogHOM K
UCCIIEIOBAaHUIO (PYHKIIMI Ha MOHOTOHHOCTb U 3KCTpeMyMbl. Haxoxnenue
HanOOJIBIIET0 ¥ HAMMEHBILIETO 3HAUCHHS (PYHKIIMH Ha OTpPE3Ke.
IIpuMeHeHre MPOU3BOIHON JUIA HAXOXKACHHS HaWIy4IlIero PeIIeHus B
IIPUKIIAHBIX 3a/1a4ax, U1 ONPEIEIICHUs] CKOPOCTH IIpoLiecca, 3aaHHOTO
dbopmymoit wiu rpagukom

¢yukuuu. Mcnonp3oBarthb
TCOMETPUUYECKHUIN M (PU3HICCKHUI
CMBICJ IPOU3BOAHOM JJIs1 pELICHUS
3agad. Haxoauts npou3BoiHbIE
AJIEMEHTAPHBIX (DYHKIIHHA, BEIYUCIISAT
IIPOU3BOJIHBIE CYMMBI, IIPOU3BEICHMUS,
gacTHOTrO (DyHKIMA. Vcrionb30BaTh
IIPOU3BOJIHYIO JUI UCCIIEI0OBaHMS
(GyHKIMK HAa MOHOTOHHOCTH U
HKCTPEMYMBI, IPUMEHSATh PE3YJIbTATHI
HCCIIE0BaHMs K TIOCTPOEHUIO
rpadukoB. [IpuMeHATh IPOU3BOAHYIO




JUTSL HAXO0XKIACHUS HAaUIy4lIero
pelieHus B IPUKIIAHBIX, B TOM YHCIIE
COLIMAJIBHO-DKOHOMUYECKHUX, 3aa4ax.
3HAKOMMTBHCS C UCTOPUEN pa3BUTHS
MaTeMaTH4YeCKOro aHajmsa

[IpakTrueckue 3aHATHS

Conep:xanue JeKIUn

Tema 25. [TepBooOpasnas. Tabnuna nepBooOpa3HbIX. UHTErpal, reOMeTpUUYECKUA 1 OmnepupoBaTh MOHATHIMU:

Wuterpan u ero | ¢pu3M4ecKUil CMBICI HHTErpaia. Beruncnenne uHTerpaia mno gopmyine nepBooOpasHasi, uurerpain. Haxoaurs

MPUMEHEHUS Hprorona—Jleitonuma epBOOOpa3HBIC AIEMEHTAPHBIX
(GYHKIUH; BEIYUCISTh HHTETPa 110
dbopmyne Hetorona—Jleitbnmnma.
3HAKOMMTBHCS C UCTOPUEN pa3BUTHS
MaTeMaTHYECKOr0 aHaJIn3a

[IpakTrueckue 3aHATHS

Tema 26. Conep:xanue JeKIun

Cucremsl CucreMbl TMHEUHBIX ypaBHEHUH. PellleHre mpuKIIaIHbIX 33/1a4 ¢ MOMOIIBIO OnepupoBaTh NOHATUSIMU: CHCTEMA

YPaBHCHUI CUCTEMBI JINHEHHBIX ypaBHEHUI. CUCTEMBI U COBOKYITHOCTH LIETBIX, JIMHEWHBIX YPAaBHEHUU U €€ PEILICHUE.

paloHaIbHBIX, UPPALUOHAIBHBIX, TOKA3aTeNbHBIX, JIOrApU(PMUUIECKUX
ypaBHEHH 1 HepaBeHCTB. Vcnonb3oBanue rpadukoB PyHKIUHN 11s
peleHus ypaBHEHH U cucteM. [I[pumeHneHre ypaBHEHUM, CUCTEM U
HEPABEHCTB K PELICHUIO MAaTEMAaTUYECKUX 3a/1ad U 3a/1a4 U3 Pa3IndHbIX
oOJacTelt HayKW W PeasIbHON KU3HU

Hcnonb30BaTh CUCTEMY JTMHEMHBIX
YPaBHEHUH U1l PELLCHUs
MpaKkTUYECKUX 3a1a4d. Haxonute
peLIEHHs TPOCTENIINX CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX
YPaBHEHUU U HEPABEHCTB.
Ucnonw3oBath rpadmku GyHKIAN T




peleHus ypaBHeHn. MoienupoBarh
PCAIBbHBIC CUTYAllUH HaA A3bIKC
anreOppl, COCTABIATH BbIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI
10 YCJIOBHUIO 3a/1a4M, UCCIIEeI0BaTh
IMOCTPOCHHBIC MOACIIN C
MCIO0JIb30BaHUEM armapara aareopsl

[IpakTHueckue 3aHATHS

Tema 27.
Harypanbubie u
ECJIbIC YHCiia

Copaep:kaHue JeKUUH

HarypanbHble 1 1ienble yncia B 3ajja4ax U3 peaabHou ku3Hu. [IpusHaku
ACIINMOCTHU L ECIIbIX YHUCECII

OnepupoBarh MOHATHIMHU:
HaTypaJlbHOE YUCIIO, LEI0E YUCIIO.
Hcnonb30BaTh MpU3HAKU AETUMOCTH
LIENIBIX YUCEI, PAa3JIOKEHNE YHCIIa Ha
MPOCTHIE MHOXKUTENH JUISl PEIICHUS
3a/1a4

[IpakTrueckue 3aHATUS

Tema 28. Conep:xanue JeKIUA Pemares npukinannasie 3anauu U3

[ToBTOpEHwue, OcHoBHbIE MOHATHUSA Kypca alnredpbl 1 Hayall MaTeMaTUYECKOT0 aHallu3a, pa3IMYHbIX 00J1aCTel HayKu U

00001IeHNE, 00001IeHNE U CUCTEMATH3AIUS 3HAHUHA pEAbHOM JKU3HH C TTOMOIIBIO

CUCTEMAaTU3aLUS OCHOBHBIX OHSTUI Kypca anredpsl U

3HaHUH’ Hayaj MaTeMaTH4eCKOro aHalu3a.
BriGupaTh onTuManbHbIE CITOCOOBI
BbIYHCIIeHUH. Mcionb30BaTh A1
pelIeHus 3a/1a4 ypaBHEHMUS,
HEPaBEHCTBA U CUCTEMbl YPABHEHUH,
cBoiicTBa (PyHKIMI U TpadUKOB

[IpakTrueckue 3aHATUS
Tema 29. Coaepixanue JJeKuMu

Tena BpaieHus

Cdepa u map: neHTp, paanyc, TuaMeTp; IIOIab MOBEPXHOCTU CHEPHI.
B3anmHoe pacrionoskeHue cepbl v TUIOCKOCTH; KacaTelbHask TNIOCKOCTh K

AKTyanu3upoBaTh (PaKThl U METO/IbI
[IJIJAHUMETPUH, PEIIEBAHTHBIE TEME,




cthepe; momans chepsl. U3o0paxkenue cdepsl, mapa Ha MIOCKOCTH.
Ceuenus mapa. Llunuaapuyeckas moBepXHOCTh, 00pa3yIolye
UMIMHIPUYECKON TOBEPXHOCTH, OCh LIMJIMHIAPUYECKON MOBEPXHOCTH.
[unmuuap: ocHOBaHUS M OOKOBasi IOBEPXHOCTh, 00pa3yomas 1 och;
TJI0IA s OOKOBOM M MOJTHOM MOBEpXHOCTH. M300paxkeHue uinHapa Ha
rwiockoct. Pa3séprka mumuaapa. CeueHust MUIHMHIPA (TTIOCKOCTBIO,
napajiebHOM WU NeprneHANKYIIpHON OCH LUIUH]IPA)

Konunyeckast mnoBepxHOCTh, 00pa3yIonue KOHUYECKOI MOBEPXHOCTH, OCh U
BEpIINHA KOHUYECKON MOBEepXHOCTU. KOHYC: OCHOBaHME U BEpIINHA,
oOpa3yroas 1 och; miomaab OObSICHATh, KaKOe TEJI0 Ha3bIBAIOT KPYTOBBIM
KOHYCOM, Ha3bIBATb CT'0 3JICMCHTHI. I/I3yanL, OGBHCHHTB, KakK IMOJIy4YHTb
KOHYC IMyTEM BpalleHHs! MPSIMOYTOJIbHOTO TpeyroiabHuka. [lmomans
OOKOBOI1 U MOJTHON OBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yromme u
BBICOTA; OCHOBaHUS U OOKOBasi MOBEPXHOCTh. M300pakeHne KoHyca Ha
mockocTH. Pa3zBéprka koHyca. CedueHust KOHyca (IJI0OCKOCTBIO,
napajjiebHOM OCHOBAHUIO, U TUIOCKOCTBIO, MPOXO/SIEH Yepe3 BEpIInHY

KomM0OuHanus ten BpauieHus: ¥ MHOTOIrpaHHUKOB. MHOTOrpaHHUK,
OIIMCaHHBIN 0KO0JIO cdephl; chepa, BMUCAHHAS B MHOTOTPAHHUK WIIH B TEJIO
BpalleHUs

MIPOBOAUTH aHajoruu. /laBaTh
orpeeneHus cepsl U mapa, ux
LEHTpa, paauyca, JuameTpa.
Omnpenensats chepy kKak GUrypy
BpallleHus OKpyx)HocTu. VMccnenosars
B3aMMHOE PACIIONIOKEHHE ChEphl U
IIJIOCKOCTH, IBYX cdep,
WJUTIOCTPUPOBATH 3TO HA YepTekax U
pucyHkax. @opMyJIMpoOBaTh
ONpeCIICHUE KacaTeIbHON
TIJIOCKOCTH K chepe, CBOMCTBO 1
MPU3HAK KACATEeIbHOMN MIIOCKOCTH.
3HAKOMUTBHCA C T€OAE3UNUECKIMHU
TUHUSAMU Ha cepe

OOBACHATD, UYTO HA3BIBAIOT
[WIAHIPOM, Ha3bIBATh €T0 SJIEMEHTHI.
N3yyarb, 00BACHATH, KaK MOJIyYUTh
WIAHIP TyTEM BPAIICHUS
MPsIMOYTOJIbHUKA. BRIBOIUTD,
MCIOJIb30BaTh (DOPMYJIBI st
BBIYMCIICHUS TUTOIA OOKOBOM
MOBEPXHOCTU LUIUHApa. N3yuaTs,
pacrno3HaBaTh pa3BepTKy LHJIUHIPA.
N300pakaTh UUIMHIP U €T0 CCUCHUS
IJIOCKOCTBIO, IPOXOASIIEH Yepe3 ero
OCbh, IapaJUIEIbHON WU
MepneHANKYIsIpHON ocu. HaxoauTe
IJIOMIAAN PTUX CEUCHUH.
MonenupoBaTh pealbHble CUTYalluu
Ha sI3bIKE T€OMETPHUH, UCCIIEI0BATh
MTOCTPOEHHBIE MOJIEIIN C
HCII0JIb30BAHUEM I'€OMETPHUUECKUX




MTOHATUH

OOBACHATDH, KAKOE TEJIO HA3bIBAIOT
KpPYTOBBIM KOHYCOM, Ha3bIBaTh €TI0
aseMeHTHl. V3ydaTh, 0OBACHSTD, KakK
MOJIyYUTh KOHYC IIyTEM BpallleHHsI
PSIMOYTOJIBHOTO TPEYTOJIbHUKA.
N3o0pakaTh KOHYC U €0 CEUEHUS
IJIOCKOCTBIO, IPOXOASILIEN YepPE3 OCh,
U TIOCKOCTBIO, EPIEHAUKYISIPHON K
ocu. M3yuars, pacrio3HaBaTh
pa3BEPTKY KOHyca. BeIBOAUTS,
MCIOJIb30BaTh (POPMYIIBI TS
BBIUMCJICHUS M0 11 OOKOBOM
MOBEPXHOCTU KOHyca. Haxoauts
IUIOINAM CEUYEHUH, MPOXOAAILINX
4yepe3 BEpLIMHY KOHYCa WIH
HEepIEHANKYJISAPHBIX €r0 OCH.
OOBACHATDH, KaKOE TEJIO HAa3bIBACTCS
yceu€HHbIM KOoHycoM. M3y4ars,
OOBSICHATH, KaK €ro MOJyYUTh IIyTEM
BpaILEHUs IPSIMOYTOJIbHOM Tpaneuuy.
BrIBoauTh, IpUMEHSTH hOpMyITy ISt
BBIUMCJICHUS MJI01Ia 11 OOKOBOM
IIOBEPXHOCTH YCEYEHHOI'O KOHYCa
AKTyanu3upoBaTh (PaKThl U METO/IbI
IUTAHUMETPHUH, PEJICBAHTHBIE TEME,
IPOBOJUTH aHasioruu. Pemare
CTEpPEOMETPUUECKHE 3a4aUH,
CBSI3aHHBIE C TEJIAMU BpAIlIEHUS,
IIOCTPOCHUEM CEUEHUN TeJl BPALLECHUS
C KOMOMHALMAMU TeJ BpallleHUsl U
MHOT'OI'PaHHHKOB Ha HAXOXICHUE




TE€OMETPUYECKUX BEIINYHH.
Hcnons30Bath Npu peLICHUN
CTEPEOMETPUYECKUX 3a1a4
TUTAHUMETpUYECKUe aKThl 1 METOIbI
3a/1a4¥ Ha BBIYUCIICHUE U
J0Ka3arenbeTBo. MonenupoBars
pEaJIbHBIC CUTYyallMH Ha SI3BIKE
TE€OMETPUH, UCCIIEN0BATH
IIOCTPOCHHBIE MOJICIIN C
HCIIOJIb30BAHUEM I€OMETPUUECKUX
HOHTHH

[IpakTHyecKkue 3aHATHS

Tema 30.
OOBEMEI TENT

Copaep:kaHue JeKUUH

[Tonsitue 06 06pEMe. OCHOBHBIEC CBOWCTBA 00BEMOB Teil. O0BEM ITMIHHIPA,
koHyca. O0BEM MIapa u miomaas cepbl

[TomoGHBIe Tena B mpocTpaHcTBe. COOTHOMICHHUST MEKAY TUTOIIAISIMA
MOBEPXHOCTEH, 00BEMaMH MOAOOHBIX TET

AKTyanu3upoBaTh (paKThl U METO/bI
IUJTAHUMETPUH, PEIIEBAHTHBIE TEME,
IIPOBOJIUTH aHAJIOTUU. BeIBONUTB,
MCIOJIB30BaTh POPMYIIbI 0OBEMOB:
IPU3MBI, LWINHAPA, TUPAMUBI,
KOHYCAa; yCEUEHHOU MUpaMU/b] U
yCeu€HHOro konyca. Pemarp
CTEpPEOMETPUUECKHE 3aaUH,
CBSI3aHHBIE C BBIUMCIIEHUEM O0OBEMOB.
@opMyIUpOBATH ONIPEACIICHUE
IIapOBOT'0 CErMEHTA, IapOBOI0 CIIOS,
I1apOBOT'O CEKTOpA.

ITpumensaTs popmyisl 1uis
HaX0XJICHUS 00BEMOB IIAPOBOTO
CErMEHTA, I1apOBOr0 CEKTOpa
Pemarp crepeoMeTpuueckue 3a1auu,
CBsI3aHHBIC C 00BEMOM IIapa u
iomaapio chepsl. MonenupoBath
peabHblE CUTYalluu Ha S3bIKE




T€OMETPHUHU, UCCIIETOBATh
MTOCTPOCHHBIE MOJIEIIN C
HCIIOIb30BAaHUEM T'€OMETPHIECKUX
MOHITHIA. AKTyaJIM3UPOBATh (PAKTHI U
METO/bI IJITAHUMETPHUH, PEIICBAHTHBIC
TeMe, MPOBOIUTH aHAJIOTHU. Pemarts
CTEPEOMETPUYECCKUE 3a/1a4H,
CBSI3aHHBIE C COOTHOIIIEHHEM
00BEMOB 1 TOBEPXHOCTEH MOAOOHBIX
TeN B mpocTpaHcTBe. MoIeIpoBaTh
peanbHBbIC CUTYAIlUN Ha S3BIKE
TE€OMETPHH, UCCIICIOBATH
MTOCTPOSHHBIE MOJIETU C
MCIIOJIb30BAHUEM T€OMETPUUECKUX
MMOHATUH

[TpakTuueckue 3aHsATHs 9
Tema 31. Conep:xanue JeKIIUA 6
Bekrtopsl n Bektop Ha mimockoctu U B ipocTpaHcTBe. Cl10KEHUE U BBIMUTAHUE AKTyanu3upoBaTh (PakThl © METOIbI
KOOPJIMHATHI B BEKTOPOB. Y MHOKEHHE BEKTOpa Ha uncio. Pa3znoxkeHne BeKTopa 1no Tpém MJITAHUMETPUH, PETICBAHTHBIE TEME,
MIPOCTPAHCTBE HEKOMILUTaHapHBIM BekTopam. [IpaBuino napawienenuneaa. Pemenne 3anaq, MPOBOJUTH AHAJIOTHH.

CBA3aHHBIX C IPUMEHEHUEM IIPABUII JCHUCTBUN C BEKTOPAMU.
IIpssmoyronbHast cucteMa KOOpAMHAT B IPOCTpaHcTBe. KoopanHaTel
BekTopa. IIpocreiimme 3anauu B KOOPAUHATAX. YTOJI MEXKIY BEKTOPaAMHU.
CkaisipHO€E IPOU3BEICHNE BEKTOPOB. BEIUNCIICHNE YTIIOB MEKIY MPSIMBIMU
1 1ockocTsIMU. KoopimHaTHO-BEKTOPHBII METO/ IIPU PELIEHUH
TFE€OMETPHUYECKUX 3a7a4

OnepupoBath NOHATHEM BEKTOP B
npoctpaHcTse. PopMyIUpPOBATH
IIpaBWJIO MapajuieenuIena npu
CJI0’)KE€HNHU BEKTOpOB. CKIa/bIBaTh,
BBIYUTATh BEKTOPHI, YMHOKATh
BEKTOp Ha yucio. M3yyaTb OCHOBHBIE
CBOMCTBA TUX omnepauuil. /[aBath
onpeaeraeHue NpsIMOyroJIbHON
CUCTEMBI KOOPAMHAT B IIPOCTPAHCTBE.
BrIpazutbk KoOpAMHATEI BEKTOPA
4yepe3 KOOPIAMHATHI €ro KOHIIOB.
BbIBOMTH, HCTIOTIB30BaTh HOPMYITY




JUIMHBI BEKTOPA U PACCTOSHUSA MEXIY
TOYKaMHU. BeIpaxaTs CKalsIpHOE
IIPOU3BENICHNE BEKTOPOB Y€PE3 UX
KOOPAMHATHI, BBIYUCIIATH YIOJl MEXKIY
IBYMsI BEKTOpaMH, IByMs IIPSIMBIMHU.
Haxonuts yros Mexay npssMou u
IJIOCKOCTBIO, YTOJI MEKIY IBYMS
IIJIOCKOCTSIMU aHAJTUTUYECKUMHU
MeTOJlaMu. BBIBOIUTH, HCITOJIB30BATH
(bopMyTy pacCTOSHUS OT TOUKHU 0
IIJIOCKOCTH

[IpakTrueckue 3aHATHS

Tema 32. Coaepixanue JJeKIMH Pemrats nmpocreiimue 3agadu Ha

[ToBTOpEHwue, OcHoBHble GUTYpBI, PaKThl, TEOPEMBI Kypca IJIaHUMETPUH. 3a1a4u Hax0XJCHHE UIMH U YTJIOB B

o0oO1IeHue U TUTAHUMETPUH B METOIbI BX peteHus. OCHOBHBIE (pUTYpHI, (DaKTHI, reOMEeTPUUYECKUX PUTYpax,

CUCTEMATHU3ALMUA | TEOPEMBI Kypca CTEpEOMETPHH. 3aja4l CTEPEOMETPHH U METOIBI X npUMeHsTh TeopeMy [ludaropa,

3HAHUHI pernieHus TEOPEMbI CUHYCOB U KOCUHYCOB.
Haxonuts miomans
MHOT'OYTOJIbHUKA, KpyTa.
Pacnio3naBate mogoOHbIE GUTYPHI,
HaxOJIUTh OTHOILIECHHUS JJIUH U
mwronaaei. Mcnonp30BaTh npu
pELICHUU CTEPEOMETPUUECKUX 3a]1a4
(baKTbl U METO/IbI INITAHUMETPUHU

[IpakTrueckue 3aHATHS
Tema 33. Copaep:kanue JeKIUN OcBauBaThL NOHATHE




MaremMaTHdecko
€ OXKHJIaHUe
CIIy4aitHOM
BCJIIMYNHBI

ITpuMepbl NpUMEHEHUST MATEMaTUYECKOTO OKU/IaHUs (CTpaxOBaHUE,
norepest). MaTeMaTH4ecKoe 0’KUaHUE CYMMBI CITy4aifHBIX BEJTMUUH.
MareMaTHuecKoe 0’KUAaHNEe T€OMETPUYECKOT0 1 OMHOMHUAIIEHOTO
pacrpeneieHui

[IpakTHueckue 3aHATHS

MaTEMaTHIECCKOTO OKHIAHMS.
[TpuBOIUTE M 0OCYX)AATh MPHUMEPHI
MPUMEHEHHUS] MAaTEMATHYECKOTO
OXXUJaHug. BeraucisTe
MaTeMaTHUeCKOe OKHIaHNE.
Hcmonp30BaTh NOHITHE
MaTEeMaTHIECKOT'0 OKHIAHMS B €ro
CBOMCTBA IIpU PELICHUHU 3a/1a4.
Haxonutk mo u3BecTHBIM popMyam
MaTeMaTU4eCKOe 0XKUAAHUE CYMMBbI
CIy4YailHBIX BeJIMYMH. HaxoauTh 1o
M3BECTHBIM (opMysaMm
MaTeMaTHIEeCKUE OKUTaHH
CIIy4alHbIX BEJIMYMH, UMEIOIINX
T€OMETPUUYECKOE U OMHOMHAIIBHOE
pacrnpeaeneHus

Tema 34.
Hucnepcus u
CTaHJapTHOE
OTKJIOHEHHE
CIIy4alHOMN
BEJIMYUHBI

Copaep:kaHue JeKIUH

Jlucriepcus M CTaHIApTHOE OTKJIOHEHHUE. J{ucnepcun reoMeTpHIecKOro U
OMHOMUANBHOTO pactpeaencHus. [IpakTnyeckas paboTa ¢ UCIOIH30BAHUEM
AJIEKTPOHHBIX TAOJIHUIT

[IpakTHyeckue 3aHsATUS

OcBauBaTh NOHATHUS: JUCTIEPCHS,
CTaHJIAPTHOE OTKJIIOHEHUE CITyYaitHOM
BennuuHbl. Haxoauts nucnepcuto mo
pacnpenenennto. Haxoaute mo
M3BECTHBIM (pOpMYJIaM JAUCIICPCHIO
reOMEeTPUYECKOTO M OMHOMHAIILHOTO
pacrnpesieNieHus, B TOM YHUCIIE B XO/I€
MPaKTUYECKOM pabOTHI C
HCII0JIb30BAHUEM DJIEKTPOHHBIX
TalJIHI]

Tema 35.
3aKoH OOJIBIINX
qHucen

Copaep:kaHue JeKIUH

3akoH 00JBIIUX Yncesl. BEIOOPOUHBII METOT MCCIICIOBAHMIA.
[TpakTuueckast paboTa C HCIOIH30BAHUEM IJICKTPOHHBIX TAOJIHII

[IpakTrueckue 3aHATUS

3HaKOMUTHCA C BBIOOPOYHBIM
METOAOM HCCIICIOBAHMUS
COBOKYITHOCTH JaHHBIX. HSyanB B
X0J1e IPAaKTUYECKOU pabOTHI C
HCIOJIb30BAHHUECM 3JICKTPOHHBIX
TaOIUI TIPUMEHEHUE BEIOOPOYHOTO




METO/1a UCCIEIOBAHUS

Tema 36.
HenpepriBHbie
CIly4alHbIC
BEITMYUHBI
(pacnpenenenus

)

Coneprxkanue JEKIUU

IIpuMepsl HENPEPBIBHBIX CIIyYalHbIX BeIUYuH. OYHKIUS [IJIOTHOCTH
pacnpezeneHus. PaBHOMEpHOE pacpeelIeHue U €r0 CBONCTBA

[IpakTrueckue 3aHATUS

OcBauBaTh NOHATHSA: HENIPEPHIBHAS
Cily4aiiHasi BEIMYMHA, HEMPEPHIBHOE
pacripenenenue, GyHKIUS MIOTHOCTH
BEpOSITHOCTH. [IpUBOIUTH IpUMEPHI
HEIPEPBIBHBIX CIIyYalHbIX BEJIUYUH.
Haxonuth BEpoATHOCTH COOBITHI TIO
TaHHOU (YHKIIUU TUIOTHOCTH, B TOM
YHUCJIE pAaBHOMEPHOTO pacmpeieicHus

Tema 37.
Hopmanbshoe
pacrnpeneneHue

CoJiep)kaHue JICKIINHI

3amauu, MPUBOAIINE K HOPMaJIbHOMY pacrtpeneneHuio. OyHKms
IJIOTHOCTH W CBOMCTBA HOPMAaJIbHOTO pacmpeaeneHus. [Ipakruueckas
paboTa ¢ UCIOIB30BAHUEM SJIEKTPOHHBIX TAOJIUII

[IpakTHyeckue 3aHsATUS

OcBauBaTh NOHATHSA: HOPMAJILHOE
pacnpenenenue. Beiaensats no
OIHMCAHUIO CIy4ailHble BEIMUUHBL,
pacnpenenéHHbple 10 HOPMaJIbHOMY
3akoHy. [IpuBoauTh NpUMepHI 3a1a4,
MIPUBOJAIINX K HOPMaJIbHOMY
pacnpenenennto. Haxoauts
YHUCJIOBBIE XapAKTEPUCTUKU
HOPMAJIBHOT'O pacIpeaeIeHus 110
U3BECTHHIM (opmyiaM. Pemiats
3aJ1a4M, CBA3aHHbIE C IPUMEHEHUEM
CBOWCTB HOPMAJIBHOIO
pacIpeneneHuii, B TOM 4HCIIe ¢
HCIIOJIb30BAHUEM JJIEKTPOHHBIX
TaOJIAILL

Tema 38.
[ToBTOpEHME,

ConeprxkaHue JEKIUU

IIpencrasneHne JTaHHBIX C TOMONILIO TAOIHI] M TUArpaMM, OMHUCATEIbHAS

IToBTOPSTH U3y4EHHOE U
BBICTPAanuBaTh CUCTEMY 3HAHUUI




0000111eHNE 1
cucreMatrul3anus
3HaHUHI

CTaTUCTHUKA, OTBITHI C PABHOBO3MOKHBIMHU AJIEMEHTAPHBIMH COOBITUSIMH,
BBIUMCJIEHUE BEPOATHOCTEH COOBITHH C MpUMEHEHHEM (HOpMYIT U
rpagu4IecKux METOIOB (KOOpIWHATHAS MPsMasi, IEPEBO, TUarpaMmma
Diinepa), ciyyaiiHble BETMUUHBI M paclpeieleHus, MaTeMaTHu4ecKoe
OXKMJaHUE CITy4allHON BEIMYUH

[IpakTHyeckue 3aHsATUs 1
IIpomexyTo4Has arrecTanus 12
Bcero 296




4 YCIOBUSA PEAJIMBAIIMUA YUEBHOI'O IIPEJIMETA OYIL.04
MATEMATHKA

4.1 TpeOoBaHuA K MATEPUAIBbHO-TEXHUYECKOMY 00eCIedeHH 0

Peanmmzanust yueOnoro npeamera OYIL.04 MaremaTtuka TtpeOyeT Haluyus
y4eOHOTo KaOMHEeTa MaTEMAaTUKH.

YyeOnast aymutopus IS TPOBEICHUSA 3aHATUN JIEKIIMOHHOTO THIIA,
MPAKTUYECKOTO THUIA, TPYIIOBBIX U WHAWBUIYAIBHBIX KOHCYJIBTAIMH, TEKYIIEro
KOHTPOJISL ¥ TPOMEKYTOYHOHN aTTeCTaIlN

[Tomenienus 11 caMOCTOATENBHOM PadOThI 00YYAOIIMXCS TOJKHBI OBITh
OCHAIIEHbl KOMITBIOTEPHOW TEXHUKOHW C BO3MOXXHOCTBHIO TOJIKIIOUYCHHS K
HH()OPMAITMOHHO-TEJICKOMMYHUKAIIMOHHON CeTH H O0eCleueHneM JOCTymna B
ANEKTPOHHYI0  MH(OPMAIMOHHO-00pa30BaATENbHYI0  Cpely  00pa3oBaTeNbHOU
OpraHu3aluu

O6opynoBaHue yueOHOTO KaOMHETa:

Kommiekt yuebHo# mebenu:

— pabouee MeCTO mpenoaaBaTens (CToJ, CTy);

— paboune MecTa 00y4JaroIMXCs (CTOJIbI, CTYJIbS)

Texnuueckue cpeacTBa 0OyUeHHUS:

— TIPOEKTOP;

— DJKpaH;

— HOYTOYK

1. WIN HOME 10 32-bit/64-bit All Lng PK Lic Online DwnLd NR
2. CIIC KoHncynbTaHT BrogkeTHble OpraHu3aliu:

Bepcus [Ipod CnenuanbHblii BBITYCK

3. AdobeAcrobatReader

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

5. 7zip

6. Google Chrome

7. Moodle

4.2. IlepeyeHb HOPMATHBHBLIX NPABOBLIX [JO0KYMEHTOB, OCHOBHOW H
JAOMOJHUTEJNbHOH Yy4eOHOW JuTepaTypbl, HeO0XOAUMON /IJs1 OCBOCHUS
yueoHoro npeaqmera OYIL.04 MaremaTuka
HopmaruBHbie paBOBbIE JOKYMEHTHI:

OI'OC  CIIO mo cnenuanbHoct 09.02.07 HMuHbopmallMOHHBIE CHCTEMBI U
NpOrpaMMHUPOBAHHE
®denepanbHbIi 3akoH OT 29.12. 2012 No 273-D3 «O6 obpazoBanuu B Poccuiickoi
Oeneparun». [lpukaz MunoOpHayku Poccum ot 17.05.2012 Ne 413 «O6
YTBEPXKJIECHUU (eepalbHOTO TOCYJIapCTBEHHOTO 00pa3oBaTEIbHOTO CTaHAapTa
cpenHero (IOJTHOTO) 001Iero 00pa3oBaHUs).

[Ipukaz Munobpuayku Poccunm ot 29.12.2014 No 1645 «O BHeceHuH
u3menenut B Ilpukaz3 MunuctepctBa o0pa3oBaHus u Hayku Poccuiickoi



Oenepaniuun - ot 17.05.2012 Ne 413 «O6 yrtBepxkaeHun (QemepaabHOTO
rOCy/IapCTBEHHOr0 00pa30BaTEeNIbHOTO CTaHAapTa CpeaHero (MOJHOro) OOIIero
o0Opa3zoBaHUsI.

[Tucemo JlemapraMeHTa TOCYAapCTBEHHOW TMOJUTUKH B cepe MOATOTOBKU
pabounx kaapoB u JIIIO Mwunobprayku Poccum ot 17.03.2015 Ne 06-259
«PexoMenanuu mo opraHu3alUM MOJYYEHHUS CpeaHEero ooOuiero oOpa3oBaHUs B
npenesax OCBOEHHUS 00pa3oBaTENbHBIX MPOTPAMM CpPeIHEro MpodeccHoHaTbHOTO
oOpazoBaHus Ha 0a3e OCHOBHOro oOIero oOpa3oBaHUs C y4eTOM TpeOOBaHUU
(benepalbHbIX TOCYAapCTBEHHBIX O0pA30BATENbHBIX CTAHAAPTOB U IMOJy4aeMOM
npodeccun UiM CenuaIbHOCTH CPEAHEr0 MPOPECCUOHATLHOTO 00pa30BAHUS

a) OCHOBHAs1 JJUTEpaTypa:

1. MaremaTtuka: anreOpa M Hayalla MaTeMaTHYECKOIO aHaju3a, T'eOMETpHs.
Anrebpa m Havyasia martematudeckoro adammsa. 10-11 xmaccel: 0a30BBI H
yrayOnéunbiii ypoBHu : yueOnuk / UI. A. Amumos, 0. M. Konsrun, M. B.
TkauéBa [u np.]. — 11-e uzn. — Mocksa : IIpocsemenue, 2023. — 464 c. —
ISBN 978-5-09-107210-5. — TexkcT : 3JEeKTPOHHBIN // DIEKTPOHHBIN pecypc
mudpoBoii  obpazoBarenbHOM cpenpl CIIO PROFoOpazoBanue : [caiiT]. —
URL: https://profspo.ru/books/132452

2. MaremaTtuka: airebpa M Hayajla MaTeMaTHYEeCKOro aHajliu3a, TIeOMETpH.
I'eomeTpusi: 10-11 kiaccel: 6a30BbId W yrayOnéHHbIM ypoBHH : yueOHuk / JI. C.
AranacsH, B. ®@. byry3os, C. b. Kagomue [u ap.]. — 11-e uzn. — Mocksa :
ITpocBemenne, 2023. — 288 c¢. — ISBN 978-5-09-103606-0. — Tekct
AIIEKTPOHHBIN // DIEKTPOHHBIN pecypc nudpoBoit odpazoBarenbHOU cpeabt CIIO
PROFo6pazosanue : [caiit]. — URL: https://profspo.ru/books/132455

JloTIOTHUTETbHBIE UCTOYHUKHU:

1. Mamuurep, Buktop AnekceeBud. I'eomeTpus: MIaHUMETPUUECKUE 3a7a4yd Ha
noctpoenue : YueoHoe mocodue s CIIO / amunarep B. A. - 2-e u3a. - Mocksa :
NznatensctBo FOpaiit, 2019. - 155. - (Ilpodeccuonansuoe obpazoBanue). - ISBN
978-5-534-04836-0 : 429.00.

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

4.3 IlepeyeHb NMPOrpaMMHOro odecmne4veHusi, MPodeccHoOHAIBLHBIX 0a3
JTAHHBIX, HHPOPMATIMOHHBIX CIPABOYHBIX CUCTEM pecypcoB
HH(OPMALMOHHO-TEJIEKOMMYHUKAINUOHHOI ceTu «HTEepHET», HEOOXOAMMBIX
nJis1 ocBoeHus yyeoHoro npeamera OYIL.04 MaremaTtuka
http://catalog2.vgasu.vrn.ru/MarcWeb2- 3eKTpOHHBIN KaTajaor ONOINOTeKH
BI'TY
http://www.iprbookshop.ru/.-anekrporHo—0u6mMoTeunas cuctema [PRbooks
https://ege.sdamgia.ru/ - oOpa3oBaTeIbHBIA MOPTad ISl TOATOTOBKH K
IK3aMEeHaM
https://adv.informika.ru/— Enunas xomnekiuu [HudpoBeix o0pa3zoBaTeIbHBIX

pecypcoB




https://rus-math.slovaronline.com/ - MmaTemaTu4ecKas SHIIUKIONEINS
http://www.ug.ru/— « YauTenbckas ra3era
http://www.school.edu.ru/ — Poccutickuit o0pa3zoBaTeIbHBIN MOPTAI
http://pedsovet.org/— Becepoccuiickuii aBryCTOBCKUI TIEICOBET
http://1september.ru/razera — «IlepBoe ceHTAOPsI»

44. OcobOennoctn peanuzanuu  y4deOHoro mpeamera OVIL.04
MartemaTuka AJsi 00y4YalOIIUXCS M3 4YHCJIa WHBAJIMIAOB W JHI C
OrpaHNYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

Ilpu obyuenuu Jauy ¢ O0SPAHUUEHHBIMU BOZMONCHOCAMU 300POBb,
npeoycmampueaemcs UHOUBUOYAIbH bl epapux 0OyueHus.

Hnsanuovl u nuya ¢ 02panuyeHHbIMU 603MONCHOCIAMU 300P08bsl 0DecneyeHbl
NeYamubiMu U INeKMPOHHLIMU 00PA308aAMENbHLIMU  pecypcamu 6 gopmax,
ao0anmupoBaHHuIX K 02PAHUYEHUAM UX 300DOBbSI.

na ocywecmeénenus npoyeoyp meKyujeco KOHMPOT YCNe8aemocmu u
NPOMENCYMOYHOU ammecmayuu 006y4arowmuxcs, co30aromcsi @QoHovl OYeHOUHbIX
cpeocms,  a0anmuposamuvle 0N UHBAAUOO8 U JUY C  O2PAHUYEHHLIMU
BO3MOJNCHOCHAMU  300P06bsL U NO3GOJAOWUE OYEHUMb OO0CMUMICeHUe UMU
3anIaHUPOBAHHBIX 8 OCHOBHOU 00PA308AMENbHOU NpoOSpAMMeE  pPe3yibmamos
00yueHUus U YpoeeHvb COOPMUPOBAHHOCU BCeX KOMNEeMeHYUl, 3a5A6/1eHHbIX 6
006pazosamenvHol NPocpamme.



5. KOHTPOJIb W OIEHKA JOCTUXEHHMI PE3YJIBTATOB
OCBOEHMHSA YYEBHOTI'O TIPEAMETA OYII1.04 MATEMATUKA

JlocTkeHre JIMYHOCTHBIX PEe3yJIbTaTOB OIIEHMBAETCA Ha KaueCTBEHHOM YpPOBHE
(6e3 ormetku). CHOpMUPOBAHHOCTD MPEAMETHBIX, METAIIPEAMETHBIX, JIMYHOCTHBIX
YyMEHUN ¥ 3HAaHUW OIEHMBaeTcs B Oamiax MmpenojaBareieM B Ipoliecce
BBITIOJIHGHUSI OCHOBHBIX  BHJOB  Y4YEOHOW  JEATEIBHOCTH  OOyYarOIIMXCs,
TECTUPOBAHUS, BBHITIOJHEHUS OOYYAIOMIMMUCS CaMOCTOSITEIbHONW paboThI, TIO
pe3yJibTaTaM TEKYIIEro KOHTPOJISl U TPOMEKYTOUHON aTTeCTALNH.

O1uieHka pe3yJibTaTOB

PesynbsraTel 00yueHust
4 Y (bopMBI 1 METOTBI)

JIMUHOCTHBLIE PE3VYJIbTATHI -BBINIOJTHEHUE  MPAKTHYECKUX
1)  TpaXkIaHCKOTO  BOCIHTAHMS:  c(OPMHPOBAHHOCTH | 33JAHHUH HA 3aHATHSX;

-YCTHBI! OTIPOC;
-CaMOCTOSATENNbHbIE PadoThI,

- KOHTPOJIbHBIE PaOOTHI;
-9K3aMeH

IpaXJIaHCKOW MO3ULUU O0Y4Yarollerocs Kak aKTHBHOTO H
OTBETCTBEHHOT O YJIeHa POCCHIICKOTO oOmiecTBa,
MIpEACTABICHUE 0 MaTEeMaTUYECKUX OCHOBax
GYyHKIMOHUPOBAHUSI  PA3UYHBIX  CTPYKTYp,  SIBICHUH,
MpoIenyp TPaKIaHCKOro oOmecTBa (BBIOOPHI, OMPOCH U
Ipyroe), yMEHHE B3aUMOJEHCTBOBATH C COIMAIbHBIMU
MHCTUTYTAaMH B COOTBETCTBUM C HX OQYHKIUSIMH U
Ha3HA4YCHHEM;

2) TaTPUOTUYECKOTO BOCHHUTAHUS: CHOPMUPOBAHHOCTH
POCCHUICKOM TpaXAaHCKOM WIECHTUYHOCTH, YBAXKEHUS K
IpPOLIJIOMY M HACTOALIEMY POCCHMCKOM MAaTE€MAaTHKH,
LIEHHOCTHOE OTHOILIEHUWE K JOCTHXKEHUSIM POCCUMCKUX
MAaTeMaTHUKOB M POCCHUMCKOM MAaTeMaTHYECKOW IIKOJIBI,
WCIIOJNIb30BAaHUE JTUX JOCTHXKEHHUHW B JPYyrUX HayKax,
TEXHOJIOTHUSX, Chepax IKOHOMUKH,

3) IyXOBHO-HPABCTBEHHOI'O  BOCIUTAHUS:  OCO3HAHHUE
ITYXOBHBIX LEeHHOCTEeN POCCHIICKOTO Hapo[a,
c(hOpPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, 3TUYECKOTO
MOBEJICHUS, CBA3AHHOTO C MPAKTUYECKUM IMPUMEHEHHEM
JOCTUKEHUM HAyKH U JEATEIIbHOCTBIO YYEHOr0, OCO3HAHUE
JUYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYUBOTO Oy IyIIEro;

4) 5CTETUYECKOr0 BOCIUTAHUS: SCTETHUECKOE OTHOILLIEHUE K
MHpY, BKJIFOYAst ICTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pelIeHHH,
pacCyXJIeHHM, BOCHPUHUMYHUBOCTh K MAaTEMATHYECKUM
aCIeKTaM pa3JINYHbIX BUJIOB HCKYCCTBA;

5) ¢usnueckoro BocnuTaHu: CHOPMHUPOBAHHOCTH YMEHUS
MIPUMEHATh  MaTeMaTHYEeCKME 3HAHUS B  HMHTEpecax
3I0pOBOTO U 0Oe30macHOro o0Opa3a >KM3HU, OTBETCTBEHHOE
OTHOILIEHHE K CBOEMY 3J0pOBBIO (3710pOBOE MHUTAHUE,
cOamaHCHUPOBAHHBINA PEKUM 3aHATHI U OTAbIXA, PETYJIspHAs

(bu3MYecKas akTUBHOCTH), (DM3MYECKOE COBEPIICHCTBOBAHUE




npu 3aHATHUAX CIIOPTUBHO-0370POBUTEIBHON
NS TENIbHOCTHIO;

6) Tpy10BOTO BOCIMTAHHUSA: TOTOBHOCTb K TPYAY, OCO3HAHHE
LEHHOCTH TPYJOJII00Us, WHTEpEC K pa3IuyHbIM cdepam
npodecCHOHATBHON  JIEeSTEIbHOCTH, CBSI3aHHBIM €
MaTeMaTUKOM M yMEHHE COBEpUIaTh OCO3HAHHBIM BHIOOP
Oynymied mpodeccuu U peaau30BBIBaTh COOCTBEHHBIC
KU3HEHHbIE IUIaHbl, TOTOBHOCTh U CHOCOOHOCTH K
MaTeMaTHU4eCKOMY OOpa30BaHUI0O M CaMOOOpa30BaHUIO Ha
HOPOTSDKEHUM BCEH JKU3HU, TOTOBHOCTh K AKTUBHOMY
YYacTHIO B PELICHUU MTPAKTUUYECKHUX 33a]a4 MaTeMAaTUYEeCKON

HaIpPaBJICHHOCTH;
7) DKOJOTHYECKOTO BOCHHUTAHUA: C(HOPMUPOBAHHOCTH
IKOJIOTHIECKOM KYJIBTYPHI, MIOHUMAaHHe BIIMSTHUSI

COLIMAJIBHO-D)KOHOMUYECKUX TMPOLECCOB HA COCTOSHHE
MIPUPOTHON M COIMAIIBHOW Cpefbl, OCO3HAHUE TII00aTBbHOTO
XapakTepa JKOJIOTMYECKHUX TMpoOJieM, OpHeHTalus Ha
MIPUMEHEHNE MAaTEeMaTUYECKUX 3HAHWM JUIsl PELICHUs 3a1a4
B 00JIACTH OKpY’KAIOLIEH cpelipl, INIAHUPOBAHKWE TIOCTYIKOB
M OLIEHKM UX BO3MOXHBIX IMOCIEACTBUM JJISI OKPYKarOUIEH
Cpe.bl;

8) IIEHHOCTH HAy4YyHOrO TMO3HaHUA: C(HOPMHUPOBAHHOCTD
MHUPOBO33PEHU, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAayKM U OOIIECTBEHHOH MpPaKTHUKH,
MOHMMAaHWE  MaTeMaTHYeCKOW  HayKu  Kak  cdepbl
YEJIOBEUECKOW JEATENIbHOCTH, JTAloOB €€ pa3sBUTUA U
3HQUUMOCTU JJIs Pa3BUTHS LMBWIM3ALMU, OBJAJCHUE
SI3IKOM MAaTEMAaTUKA WM MAaTeMaTUYECKOW KYyJIbTYpOW Kak
CPEICTBOM IIO3HAHMS MHUPA, TOTOBHOCTH OCYILECTBIIATH
IIPOCKTHYIO U HUCCIENOBATEIbCKYIO NEeATEIbHOCTD
WHJVBUIyalbHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATDI

OsBnageHue YHUBEpCaTbHBIMHU MMO3HaBATEJILHBIMHU
NEUCTBUSIMU:

Ba3oBble Jornueckue neiicTBUA:

BBISIBIIATh M XapaKTEPU30BaTh CYIIECCTBEHHBIE MPHU3HAKU
MaTeMaTHUYeCKNX OOBEKTOB, MOHSATHH, OTHOIICHUH MEXIY
MOHATUSAMH, (DOPMYJIUPOBATH  OMpENCICHUS  TOHSTHUH,
YCTaHABIIMBATh CYIICCTBCHHBIA MPU3HAK KIACCHU(PUKALUH,
OCHOBaHHUS Ui OOOOIIEHMST W CpPaBHEHHS, KPUTECPUH
MPOBOAMMOIO aHAINM3a; BOCIIPUHUMATh, (POPMYIHPOBATH U
peoOpa3oBhIBAThH CYKJICHUS: yTBEpAUTEIIbHbIE u
OTpHIIaTeNbHbIC, EANHUYHBIC, YACTHBIC U OOIIUE, YCIOBHEIC,
BBISIBJISITh MAaTeMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H

-BBIIIOJIHEHUE  TPAKTHYECKUX
3aJlaHUM Ha 3aHITUIX;

-YCTHBIH OMpoc;
-CaMOCTOSATENIbHbIE PadoThI;

- KOHTPOJIbHBIE PAOOTHI;
-9K3aMeH




U TpoTHBOpeuMs B (pakTax, NaHHBIX, HAOIIOJCHUAX U
YTBEP)KICHUSAX, TpeIyiaraTh KPUTEPUU JJIsi BBISABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUHIL;

JIeNaTh BBIBOJABI C HCIOJH30BAHHMEM 3aKOHOB JIOTHKH,
T TyKTUBHBIX u WHIYKTHBHBIX YMO3aKITIOYCHHH,
YMO3aKJIFOUEHUH 110 aHAJIOTUH;

MIPOBOAUTD CaMOCTOSITENILHO JT0Ka3aTenbCTBa
MaTeMaTHYeCKHUX YTBEPKAECHUH (MpSMbIE U OT MPOTUBHOTIO),
BBICTpAaWBaTh AapryMEHTAIMIO, MPUBOAUTHL MpPUMEPHl U
KOHTPIIPUMEPBI, 0OOCHOBBIBaTh COOCTBEHHBIE CYKICHHS U
BBIBOJIbI, BBIOMpATh CIOCOO peElIeHHs Y4YeOHOW 3amadyu
(cpaBHUBaTh HECKOJBKO BApUAHTOB pELICHUS, BHIOMPAThH
Haumbojee MOAXONAUIMM ¢ Y4ETOM  CaMOCTOSITEIBHO
BbI/IETICHHBIX KPUTEPHEB).

Ba3oBrble ucciaenoBareahLCcKue NeiiCTBUA:
UCIOJIb30BATh BOIPOCHI KakK HCCJIEIOBATENbCKUM
UHCTPYMEHT  TO3HaHWs,  (OpMyJIHUpPOBaTh  BOMPOCHI,
(buUKcUpyoImue MpoTUBOPEUrEe, MPOoOIeMy, YCTaHABIUBATH
HUCKOMOE u JaHHOE, dbopMupoBaTh TUTIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UINIO, MHCHHCE;
MIPOBONTH CaMOCTOSITEITLHO CIUTAHUPOBAHHBII
AKCIIEPUMEHT, WCCIICIOBaHHE o YCTaHOBJICHHUIO
OCOOCHHOCTEH  MaTeMaTH4ecKoro oObeKTa,  sBICHHUS,
MpoIecca, BBISIBICHUIO 3aBHCUMOCTEH MEXIy OOBEKTaMH,
SIBIICHUSIMU, TIPOIIECCAMU;

CaMOCTOSITENIFHO (OpMyNIHpoBaTh 000OIICHUS U
BBIBOJIBI 110 pe3yjibTaTaM NPOBEACHHOTO HAOIIOICHUS,
WCCIICJIOBAHMS, OILICHUBATh JIOCTOBEPHOCTh TOTYYEHHBIX
PE3yJIbTaTOB, BEIBOJIOB U 000OIICHMIA;
MIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TaKKe
BBIIBUTATh TMPEANOJIOKEHUSI O €ro pa3BUTUU B HOBBIX
YCIIOBUSIX.
Pabora ¢ undopmanmeii:
BBISIBIIATH AehUIIMTHI HH(POPMAIINH, TaHHBIX, HEOOXOIUMBIX
JUIS OTBETA Ha BOMPOC U JUIsI pEIICHUs 3aa4H;
BbIOMpATh MH(OPMALIUIO U3 UCTOYHUKOB PAa3IMYHBIX THIIOB,
aHaAJIM3UPOBaTh, CUCTEMATHU3UPOBATH W HHTEPIPETUPOBATH
nH(pOpPMAaLIKIO Pa3INYHbIX BUJOB U (hOPM MpeacTaBICHUS;
CTPYKTYypupOBaTh HH(OpMaLMIO, TPEACTaBIATh €€ B
pasnmuuHBIX (HhopMax, WILTFOCTPUPOBATH TpadUUECKH;
OLICHHMBATh HAJEKHOCTh MH(GOPMALMU IO CaMOCTOSITEIHLHO
cOpMYyIIMPOBAHHBIM  KPUTEPHUSM, CHOPMYIHMPOBAHHBIM
CaMOCTOSITEITLHO.

OBHaI[eHI/Ie YHUBCPCAJIbHBIMHU KOMMYHHKAaTHBHBIMHU




Y4eOHBIMU JEHCTBUSIMHU:

BOCIIPpUHMMATh ¥ (OPMYJIHPOBAaTH  CYXJACHUS B
COOTBCTCTBUU C YCIOBUAMHU U LCIISIMU O6H.I€HI/I$I, SICHO,
TOYHO, 'PAMOTHO BbIPpAXXAaTh CBOIO TOUKY 3PCHUA B YCTHBIX U
NMUCbMCHHBIX TCKCTAX, AaBaThb MOSACHCHUA IO XOAY PCHICHUSA
3a/1a4i, KOMMEHTHPOBATh IIOJIyYCHHBIH pe3yibTarT;

B XoJle OOCYXJEHHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY
o0CyXmTaeMoil TEMbI, MPOOJIEMBI, pEIIaeMON 3aayH,
BBICKA3bIBaTh WJCH, HAIICJICHHBIE HAa TIOUCK pPEIICHHS,
COIOCTABJISITh CBOM CYXJICHHUS C CYXACHUSMHU JPYTHX
YYaCTHHKOB JHAajora, OOHapy>KUBaTh Pa3InIue U CXOJCTBO
MO3UIIMA, B  KOppeKTHOW  ¢opme  (HOpPMyIUpOBATh
pa3HOTIIACHs], CBOM BO3PAKCHHS,;

NpEACTaBIsATh  PE3yJdbTaThl  pEIICHUS  3a/ayH,
AKCIEPUMEHTa, HCCICIOBAHUs, MPOEKTa, CaMOCTOSTEIHHO
BBIOMpaTh (opMaT BBICTYIUIGHHS C y4ETOM  3amad
MPE3CHTAIMH U OCOOCHHOCTE! ayTUTOPHH.

OBnajzieHne YHUBEPCAIbHBIMH PETYJISATUBHBIMU YYeOHBIMHU
JNEUCTBUSAMMU:

Camoopranuzanus:

COCTABIISATh IUIAH, aJTOPUTM pEIICHUs 3aJaud, BHIOMPAThH
CIoco0 pemIeHus ¢ Y4YETOM HMEIOUIMXCS PEeCcypcoB U
COOCTBEHHBIX  BO3MOXKHOCTEH,  apryMeHTUpOBaTb U
KOPPEKTUPOBAaTh BapUaHThl PEIICHUM € Y4ETOM HOBOM
uHpOpMaLIUH.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJVIEKT:

BJaJeTh HABBIKAMU [I03HABATEIbHOM peQuIeKCUu Kak
OCO3HAHUSl COBEPIIAEMBIX JIEWCTBHUM M MBICIUTEIBHBIX
MPOLIECCOB, HUX  pe3yJbTaToB, BIAJETh CHOCOOAMHU
CaMONPOBEPKH, CAMOKOHTPOJS IIpollecca M Pe3yJsibTara
penieHuss MaTeMaTHYeCKON 3a/1a4u;

MpEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPH
pelIeHny 3aa4i, BHOCUTh KOPPEKTHUBBI B IESITEIIBHOCTh Ha
OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HaNJACHHBIX
OLMOOK, BBISIBJICHHBIX TPYIHOCTEN; OLICHUBATh
COOTBETCTBHE pe3yibTaTa LEIU W YCIOBHUSIM, OOBSCHSTH
MPUYMHBl JOCTH)KEHHUSI WM HEJOCTHIKEHHS pe3yJbTaTOB
NesTeNIbHOCTH, HAaXOAWTh  OMMOKY, JlaBaTh  OLEHKY
MPUOOPETEHHOMY OIIBITY.

CoBMmecTHas 1eATEJbHOCTD:

IIOHMMATh U HCIIOJIb30BaTh IMPEMMYLIECTBA KOMAHJIHOW H
WH/IMBUYalbHON paboThl MpH pelIeHrH y4eOHBIX 3ajad,
IIPUHUMATD 1I€JIb COBMECTHOW NI€ATENbHOCTH, IIAHUPOBATH
OpPraHU3aIMI0 COBMECTHOM palOThl, paclpenessiTh BHJIbI




paboT, noroBapuBaThCs, OOCYXIaTh MPOLECC U PE3yIbTaT
paboTbl, 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B IPYHNOBBIX (opMmax paboTsl (00CyXIeHUS,
00OMEH MHEHHUH, «MO3TOBbIE IITYPMBbD» U UHBIE), BHITOIHATH
CBOIO 4acThb pabOThl U KOOPAMHUPOBATH CBOM JICHCTBHS C
JAPYTUMH YWIEHAMH KOMaHbI, OL[CHUBATh KAa4eCTBO CBOETO
BKJIaga B OOmMMA  MPOAYKT 1O  KPHUTEPHSM,
cOopMyIHPOBAaHHBIM yJaCTHHUKAMHU B3aHMMOJICHCTBUSL.

ITPEJIMETHBIE PE3YJIBTATHI

Yucaa ¥ BHIYUCJICHAS

ONEepUpPOBATH MMOHSTUSIMH: palroOHAIbHOE u
NENUCTBUTENBHOE YKCIIO, HaTypajbHOE, LeJIoe YHCIIO,
OOBIKHOBEHHas] M JCCATHYHAs  JIpoOb,  TMPOIEHTHI,
WCIIONBb30BaTh  MPU3HAKU  JIGIMMOCTH  LEJNBIX  YHKCET,
Pa3JIOKEHHE YKCIIAa HAa MPOCTHIE MHOMXHUTEIU JUISl PEIICHUS
3aja4;

BBITIOJIHATH apU(PMETUUECKHUE OINEpaIlii ¢ pallMoOHaTbHBIMHU
W ICHCTBUTEIBHBIMH YUCIAMU;

BBITIOJIHATh ~ MPHOTMKEHHBIC  BBIUMCICHUS, HCIOJIB3YS
npaBujia OKPYTJIEHUs, JeiaTh MPUKUIKY U  OLIEHKY
pe3yJibTaTa BBIYUCIICHUI;

ONMEepUpOBaTH  MOHSATUAMM: CTENEHb C  LEIbIM |
panMoHANTBHBIM TOKa3aTesIeM, CTaHAapTHas (GopMa 3amucu
JNEHUCTBUTEIILHOIO YHUCJIA, KOPEHb HATYPAJIbHOW CTEICHH,
HCITOJIH30BaTh MOXOISIIIY IO bopmy 3aITUCH
JNEHUCTBUTEIBHBIX YUCEN JJIsl PEIICHUS MPAKTUYECKUX 3a]a4
Y MPEJICTABJICHUS TAHHBIX;

ONEepUpPOBATh TMOHATUSMHU: CHHYC, KOCHHYC U TaHIEHC
MPOU3BOJILHOTO YIJ1a, UCIIOJIB30BaTh 3aMKUCh MTPOU3BOJIHLHOTO
yria yepe3 oOpaTHbIE TPUTOHOMETPUYECKUE (PYHKIINH;
OTIEpUPOBATH MOHATHUAMH: JIOTapu(PM YKCIIa, JECATUIHBIC U
HATypaIbHBIE JIOTAPUPMBIL.

YpaBHeHMSI M HEPABEHCTBA:

ONEpPUPOBATh  MOHATUSAMHU:  TOXAECTBO,  YpaBHEHUE,
HEpaBEHCTBO, 1I€JI0E, pallMOHAIBHOE, HUPPALUOHAIBHOE
ypaBHEHHE, HEpPaBEHCTBO, TPUTOHOMETPUUECKOE
YpaBHEHHE;

BBITOJIHATh npeoOpa3oBaHus TPUTOHOMETPHUUYECKUX

BBIPAKEHUH U PEIIaTh TPUTOHOMETPUYECKUE YPABHEHMS;
BBIMOJIHATh MPEe0Opa3oBaHUsl LEJNbIX, PAlMOHAIBHBIX U
UPPALMOHAIIBHBIX BBIPAKEHUN M PEIIaTh OCHOBHBIC THIIBI
LEJIBbIX, PALMOHAJIBHBIX U UPPALMOHAIBHBIX YPAaBHEHUH U
HEPABEHCTB;

IIPUMEHATh YpPAaBHEHMS U HEPABEHCTBA Ul PEILICHUS
MaTeMaTHYeCKUX 3ajjad M 3aJad U3 Pa3iIMyYHbIX oOjacTei
HayKH U peaJlbHOU KU3HU;

MOJICJINPOBaTh pEalbHbIE CHUTyallUd Ha S3bIKE alreOpsl,
COCTABJISITh  BBIDAKCHHMsI, YPABHEHHs, HEpPABEHCTBA IIO

-BBIIIOJIHEHUE  TPAKTHYECKUX
3aJIaHUM Ha 3aHITUIX;

-YCTHBIHN OMpoc;
-CaMOCTOSATENNbHbIE PadoThI;

- KOHTPOJIbHBIE PAOOTHI;
-9K3aMeH




YCIOBHIO 3aJ[ayH, HCCIEN0BATh IOCTPOSHHBIE MOJENIU C
MCIOJIb30BaHUEM armapaTa anreOpbl;

NPUMEHSATh CBOMCTBA CTENEHH s IpeoOpa3oBaHUs
BBIpQXEHHUI, ONEpUpOBaTh MOHATHAMH: TOKa3aTelbHOE
ypaBHEHHE M HEPAaBEHCTBO, pELIaTb OCHOBHBIC THUIIBI
MOKa3aTeIbHBIX YPABHEHUI U HEPABEHCTB;

BBIMOJIHATh [IPe0Opa3oBaHUs BBIPAKEHHH, COAEPIKAIINX
Jorapudmel,

OIIEpPUPOBATH MOHATUAMU: JIOTapU(PMUUECKOEe ypaBHEHHE U
HEPAaBEHCTBO, pEIlaTh OCHOBHBIE THUIIBI JOrapu(PMHUUECKUX
YPaBHEHUN U HEPABEHCTB;

HAaXOAMWTh PELIECHUS MPOCTEHIINX TPUTOHOMETPUUECKHIX
HEPaBEHCTB;

OTIepUPOBAThH MOHATHIMH: CUCTEMA JIMHEHHBIX YPaBHEHUN U
€€ pelleHne, UCII0JIb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUU
JUIS pellieHus] MPaKTUUECKUX 3aay;

HAXOJUTh PEIICHUsS MPOCTEHIINX CUCTEM U COBOKYIHOCTEH
paloHaIbHBIX YPaBHEHUM U HEPABEHCTB;

MOJICIMPOBATh pEalbHblEe CHUTyalldd Ha S3bIKE anreOpsbl,
COCTaBJISITh BBIPAXEHHS, YpaBHEHHUS, HEPAaBEHCTBA W
CHCTEMBI IO YCIIOBMIO 3aJ]laud, MCCIEeI0BAaTh MOCTPOCHHBIC
MOJIEIM C UCIIOJIb30BAHUEM amapara aireopsl.

DOyHKIUH U TPaQUKH:

ONEepUPOBATh MOHATUSAMH: (QYHKIHS, CIOCOOBI 3aJaHUS
¢byHKIMH, 007acTh ONpEeNeHUs] U MHOXXECTBO 3HAUYECHUI
byukmn, rpaduk QyHKIIUN, B3aKMMHO 00paTHBIC (DYHKIINH;
ONEpPUPOBATh  IMOHATHSAMU: UYETHOCTb M  HEYETHOCTH
byHKIMHY, HYIU QYHKIUU, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA,
nepuonuyeckas (YHKIHS, MPOMEXKYTKH MOHOTOHHOCTH
GyHKIMHM, TOYKH HKCTpeMyMma (YHKIIMH, HauOosblIee M
HaUMEHbIIEe 3HAa4eHUs (QYHKIMM HA  TPOMEXKYTKE,
UCIONIBb30BaTh MX JUISl MCCIIEeNOBaHUS (DYHKLIMHU, 3aJaHHON
rpapuKoM;

UCIOJIB30BaTh rpaduku GyHKUUHN I perieHns] ypaBHEHU;
CTPOUTHP W 4YWTaThb Tpauku JUHEHHON  QyHKUUH,
KBaIpaTUYHOM (PYHKIMH, CTETIEHHONH (QYHKIMH C IENIbIM
roKazaresem;

ONEepUPOBaTh  MOHATHSAMH: TpaduKH  MOKa3aTelbHOI,
Jnorapu(MUUECKOM M  TPUTOHOMETPHUYECKUX  (DYHKITHIA,
n3o0paxarb WX Ha  KOOPJIMHATHOW  IUIOCKOCTH U
MCTIOJIb30BATh /ISl pEIICHUs] YPaBHEHUI U HEPaBEHCTB;
n300pakaTh HAa KOOPAWHATHOM IJIOCKOCTH TrpaduKu
JUHEWHBIX YPAaBHEHUH M HCHOJIb30BATh MX IS PELICHUs
CHUCTEMBbI JINHEHHBIX YPAaBHEHUN;

UCMONb30BaTh Tpauku (QYyHKIUH Ui KCCIIeIOBaHUS
MIPOLIECCOB U 3aBUCUMOCTEH MPH PELIeHUH 3a/1ad U3 APYTUX
Y4eOHBIX TMPEIMETOB M PEAJIbHOW JKU3HHU, BBIPAXaTh
(dbopMyiaMy 3aBUCUMOCTH MEXKIy BETMUUHAMU;

Hayana MmaTeMaTH4eCKOro aHA/IM3a:

OIepupOBaThH MOHATUSAMU: MOCJIeI0BAaTEIbHOCTD,
apupmeTHyeckass W TeOMETpUYecKas  IPOTPECCHH;
OTIEpUPOBATh  TOHATHUSAMH: OECKOHEYHO  yObIBaroIas




reOMEeTpHUYEecKasi  MpOrpeccus, cymMMa  OECKOHEYHO
yOBIBaIOIIEH T€OMETPUICCKON TIPOTPECCHH;

3a/laBaTh TOCJIEIOBATEIILHOCTH Pa3IMYHBIMH CIIOCO0aMU;
HCIIOJIb30BATh CBOMCTBa MIOCJIEI0BATEIbHOCTEN "
MPOTPECCUil JJid PElICHHs] peajbHbIX 3a7ad MPUKIATHOTO
Xapakrepa.

ONEpUPOBATh  MOHATHSAMH:  HENpPEepbIBHAS  (QYHKIHS,
pou3BoaHas (PYHKUWHU, HCIOJIB30BAaTh M€OMETPUUECKUM M
¢u3nyeckuii CMBICT TPOU3BOJHOM ISl pEUIeHHs 3a/ad;
HaXOJUTh  MPOU3BOJAHBIE  AJIEMEHTAapHbIX  (DYHKLUH,
BBIYUCIISITH POU3BOHBIE CYMMBI, MIPOU3BEACHUS, YACTHOTO
GbyHKIHH;

UCIONIb30BaTh MPOU3BOJHYIO JUISI UCCIEAOBAHUS (YHKITUH
Ha MOHOTOHHOCTb U 3KCTPEMYMBbI, IPUMEHSTh PE3yJIbTaThI
HCCIIEIOBaHMS K IOCTPOCHUIO Ipa(hUuKoB;

UCIOJIb30BaTh  NPOM3BOAHYIO I HaXOXKIEHUs
HaWJy4dlllero pEIIeHUs] B TMPUKIAIHBIX, B TOM YHCIE
COLIMATbHO-?)KOHOMUYECKHUX, 3a/1a4ax;

OMEepPUPOBATh MOHATHSIMH: TIepBoOOpa3Has W HHTErpal,
MMOHUMATh TEOMETPUYECKUA W  (U3HYECKHUH  CMBICT
MHTErpana;

HaxOJWUTh TEpPBOOOpa3HBIC JJIEMEHTAPHBIX  (DYHKITUH,
BBIUUCIIATH HHTETpal 1o ¢popmyie HeioTona—JIeitOnua;
pemath NpUKJIaJHbIE 337aud, B TOM YHCJE COLUAIbHO-
SKOHOMHUYECKOTO M (DU3MUECKOTO XapakTepa, CpeACTBaMHU
MaTEeMaTHYeCKOro aHalln3a.

MHo:xecTBa M JIOTHKA:

ONEepPUPOBATh TMOHATHSMHU: MHOXXECTBO, OIEpaluil Haj
MHOXECTBAMU; HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmapaT JUisl ONMCaHUs pealbHbIX MPOLECCOB U SBICHUM,
MIPH PEIICHUH 3a]1a4 U3 IPYTUX yUeOHBIX MPEAMETOB;
ONEepUpOBaTh  MOHATHUAMU:  ONpEIEJICHHE,  Teopema,
CIIEJICTBUE, 10KA3aTENbCTBO.

Crepeomerpus:

OMEepUpPOBaTh MOHATUSIMHU: TOYKA, IMpsMas, IUIOCKOCTb;
MPUMEHSTh AKCHOMBI CTEPEOMETPUH U CIIEACTBUS M3 HUX
NP PELICHUH TEOMETPUUYECKUX 3a/1a4;

OIepupoOBaTh MOHATUSIMHU: napauieaTbHOCTD U
MEePHEHIUKYISIPHOCTD MPSAMBIX U IJIOCKOCTEH;
KJIacCU(UIIMPOBATh B3aUMHOE pACIOJIOKEHUE MPSIMBIX U
IJIOCKOCTEHN B MPOCTPAHCTBE;

ONEepUPOBaTh TMOHATUSAMU: JBYTPAaHHBIA YTroJ, TpaHU
JIBYTPAHHOTO yriia, peOpo IBYTpaHHOIO YIJa, JTHHEWHBIN
yroa JBYTPaHHOTO YIya, TpajycHass Mepa JABYTPAHHOTO
yria;

ONEpPUPOBATh TMOHATUSMU: MHOTOTPAHHHUK, BBIMYKIBIH WU
HEBBIMTYKJIBII MHOTOIPAHHUK, 3JEMEHThl MHOTOIPAaHHHKA,
MPaBWIbHBIII MHOTOTPAaHHUK; pAaclO3HaBaTb OCHOBHBIE
BH/IbI MHOTOIPAHHUKOB (mupammuaa, npu3Ma,
MIPSIMOYTOJIBHBIN MTapajuiesienuIe, Kyo);
KJIacCU(UIIUPOBATh MHOTOTPAHHHUKH, BBIOMPAs OCHOBAHHS
Uig  KjgaccuuKauy  (BBIMYKJIbIE M HEBBIMYKIIbIE




MHOTOTPaHHUKH, MPABHJIbHBIE MHOTOTPAHHUKH, TPSMBIE U
HAKJIOHHBIE IPU3MBI, TTapaljiesIeuIeabl);

OTEPUPOBATH TMOHSATUSIMHU: CEKYIIas IJIOCKOCTh, CEUYCHHE
MHOTOTPAaHHUKOB;  OOBSCHATh MPUHLMUIBI  TOCTPOCHUS
CEUCHUH, UCTIONB3YsI METOJ CIIE/IOB;

CTPOUTH CEUYEHUS MHOTOTPAHHHUKOB METOJOM  CIIEJOB,
BBHITIONHATH (BBIHOCHBIE) TUIOCKHME YEPTEKU H3 PUCYHKOB
MPOCTHIX O0BEMHBIX (PUTYP: BUI CBEPXY, COOKY, CHU3Y;
pemiarh 3a7a4d Ha HAXO0XICHUE TeOMETPUYCCKUX BEIHUWH
no oOpas3laM WU aJIropuTMaMm, IMPUMEHSS H3BECTHBIC
AQHAIMTUYECKUE METOJbl TIPU PEHICHHH CTaHJIAPTHBIX
MaTEeMaTHYeCKUX 3a/1ad Ha BBIYHUCIICHUE PACCTOSIHUM MEXTy
IBYMsI TOYKAaMHU, OT TOYKH JI0 TPSIMOH, OT TOYKH [0
IJIOCKOCTH, MEXKAY CKPEIIUBAIOIIUMHUCS MTPSIMBIMU;

pemiarh 3a7a4yd Ha HAXO0XJICHUE TeOMETPUYCCKUX BEIHMUMH
no oOpa3laM WU aJIropuT™MaMm, IMPUMEHSS H3BECTHBIC
AHAJIMTUYECKUE METOJbl TIPU PEHICHHH CTaHJIAPTHBIX
MaTEeMaTHYeCKUX 3a7ad Ha BBIYHCIEHUE YIJIOB MEXIY
CKPCIIMBAIOIIMMUCSA  MPSMBIMH, MEXAYy MPIMOA H
IJIOCKOCTBIO, MEXKY MJIOCKOCTSMU, IBYTPAaHHBIX YTJIOB;
BBIUUCIATH  OOBEMBI W TUIOMIAMM  TOBEPXHOCTEH
MHOTOTPAaHHUKOB (Tpu3Ma, NHpaMHIa) C TMPUMEHEHHEM
(dbopMyJI, BBIYUCIATH COOTHOIICHHS] MEXIY IJIOMIAJSIMH
MMOBEPXHOCTEH, 00bEMaMK MMOJOOHBIX MHOTOTPAHHUKOB;
ONEPUPOBATh TOHSATUSMHU: CHMMETPHS B MPOCTPAHCTBE,
LIEHTP, OCh U IUIOCKOCTh CHMMETPHH, IEHTpP, OCb U
TJIOCKOCTh CHMMETPHUH (PUTYPHI;

U3BIIEKAaTh, MpeoOpa3oBbIBATH M HHTEPIPETHPOBATH
uH(GOPMAIIMI0O O TPOCTPAHCTBEHHBIX T'€OMETPHUYECKUX
¢burypax, NpeACTaBICHHYIO Ha uYepTex)ax U pPHUCYHKax;
MPUMEHSTh TEeOMETpUYECKHMe (aKThl I PEUICHHS
CTEepEOMETPUUECKUX 3a/lad, MPEeANOoiaralX HECKOIbKO
[IaroB PEIICHUs, €CIIM YCJIOBUS TMPUMEHEHHs 3aJaHbl B
SIBHOU (popme;

MPUMEHSTh TPOCTEHIINEe TMPOTPAMMHBIE CpPEACTBA H
ANEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMbI MpPHU pPEUICHUH
CTEpEOMETPUYECKHX  3ajad; NPUBOJIUTH  MPUMEPHI
MaTEeMaTHYeCKUX 3aKOHOMEPHOCTEW B MPHUPOAE U KHU3HHU,
pacmo3HaBaTh ~ MPOSBICHUE  3aKOHOB  TE€OMETPpUU B
HCKYCCTBE;

NPUMEHSTh  TIONyYeHHBbIE  3HAHUS  HA  TMPAKTUKE:
aHAJIM3UPOBATh  peajbHbIE CHUTyallud W  [PUMEHSTbH
W3YYCHHBIE TIOHATHS B TMPOLIECCE TOMCKA PEIICHHUS
MaTeMaTH4eCKH chopMyITUpPOBaHHOM poOJIEMBI,
MOJICTTUPOBATh peallbHbIE CUTYaIllUd Ha SI3BIKE T€OMETPHH,
UCCIIEIOBaTh TOCTPOCHHBIE MOJENHU C HCIOJIb30BaHUEM
TEOMETPUUYECKUX TOHSITHA M TEOpeM, ammapara anreOpsl,
pelaTh MpakTU4YecKue 3a7ayuu, CBA3aHHbBIE C HAXOXKJIEHUEM
TE€OMETPUUYECKUX BEIIUMYHH.

ONEepUPOBATh MOHATHUAMU: LUJIMHAPUYECKasl MOBEPXHOCTD,
oOpa3ymomuye WIMHIPHYECKON TOBEPXHOCTH, UMIHHID,
KOHUYECKasi MOBEPXHOCTb, 0O0pa3ylollue KOHMYECKOM




MOBEPXHOCTH, KOHYC, ChepruuecKasi HOBEPXHOCTh;
pacro3HaBaTh Tena BpamieHus (IMUIUHApP, KOHYC, cdepa u
ap); OOBSACHATH CIIOCOOBI MOTYYSHUS TEJl BPALICHHUS;
KJIacCU(PUITMPOBATh B3aMMHOE PACIOJIOXKEHHE Chephl U
IUIOCKOCTH; OMEPUPOBATH MOHSITHUSIMH: IIAPOBON CETMEHT,
OCHOBAaHHME CErMEHTa, BBICOTA CETMEHTAa, IIApOBOM CJIOM,
OCHOBAaHHE ILIAPOBOTO CJIOS, BBICOTA IIAPOBOIO  CIIOS,
IapOBOM CEKTOP;
BBIUUCIATL OOBEMBI W TUIOMIATU TOBEPXHOCTEH Ten
BpallleHUs, TEOMETPUUYECKUX TeJ C IPUMEHEHHEM (HopMyT,
OIEPUPOBATH TOHSATHUSMHU: MHOTOTPAaHHUK, BIHCAHHBIA B
chepy U ommcaHHBIM OKOjJ0 cdephl, chepa, BIUCAHHAS B
MHOTOTPaHHHK WM TEJIO BPALICHHUS;
BBIUUCTISTh COOTHOIIEHUS MEXITy TUIOUIAIIMH
MOBEPXHOCTEH U 00bEMAMHU MMOTOOHBIX TET;
n300paxarb U3ydyaeMble QUTypbl OT PYKH U C IPUMEHEHUEM
MIPOCTHIX YePTEKHBIX HHCTPYMEHTOB;
BBIMIOJHATH (BBIHOCHBIE) TUIOCKHWE YEPTEKU M3 PUCYHKOB
IPOCTBIX OOBEMHBIX (Uryp: BHJI CBepXy, COOKY, CHH3Y,
CTPOUTH CEYCHHUSI TEJ BPALLCHUS;
U3BIIEKATh, HMHTEPIPETUPOBATH H  NPeoOpPa3OBLIBATH
nHGOPMALIMI0O O MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
durypax, IpeJCTaBICHHYIO Ha YepPTek)axX U PUCYHKAX;
OTIepUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;
BBITIONHATh JICUCTBUS CIIOKEHHS BEKTOPOB, BBIYUTAHHUS
BEKTOPOB M YMHOXXEHHSI BEKTOpa Ha YHCIO, OOBSCHSATH,
KaKUMH CBOWCTBaMHU OHU 00JIa/Iaf0T;
MIPUMEHSThH [IPABUIIO Mapaieenunea;
OMEpPUPOBATH TMOHATHSMHU: JEKapTOBHI KOOPAWUHATHl B
MIPOCTPAHCTBE, BEKTOpP, MOJYJIb BEKTOpa, pPaBEHCTBO
BEKTOPOB, KOOPJIWHATBHI BEKTOPA, YroJ MEXIY BEKTOpaMH,
CKaJspHOE TPOU3BEACHHE BEKTOPOB, KOJUIMHEApHbIE W
KOMIUTAaHAPHBIC BEKTOPBL;
HaXOJUThb CYMMYy BEKTOPOB M IPOU3BEACHHE BEKTOpa Ha
YHCIIO0, YTOJ MEXIy BEKTOpaMHU, CKAJISIPHOE MPOU3BEICHNUE,
packianpiBaTh ~ BEKTOp MO  JBYM  HEKOJUIMHEAPHBIM
BEKTOpaM;

3aJaBaTh IJIOCKOCTh ypaBHEHHEM B JIEKapTOBOM CUCTEME
KOOpIMHAT, TPHUMEHITh TeoMeTpuueckue (akThl IS
pelleHrs CTepEeOMETPUYECKHX 3a/ay, Mpearoyiararoinmx
HECKOJIbKO MIaroB PEIICHHS, €CIIA YCIOBHS MPUMEHCHHS
3a/1aHbl B IBHOU (popme;
pemars  TPOCTeHIIME  TeOMETPUYECKHe  3aJayd  Ha
MIPUMEHEHNE BEKTOPHO-KOOPAUHATHOTO METO/A;
pemiate 3a7adyd  Ha J0Ka3aTelbCTBO MaTEeMaTHYECKHX
OTHOIIEHUN M HAaXOXICHHE T'€OMETPUYECKUX BEIUYHH IIO0
oOpa3iam Wi alropuTMaM, MPUMEHSST U3BECTHBIE METO/IBI
MIPU PEIICHNU CTaHIaPTHBIX MaTeMaTHUYECKHUX 3a/1aY;
MPUMEHSTh TPOCTEHIINEe TMPOTPAMMHBIE CpEACTBA H
ANEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMbI MpPHU pPEUICHUH
CTEPEOMETPUUECKUX 3a/1a4;
MIPUBOJUTH MPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B




NpUPOJE U >KU3HU, PACMO3HABATh IMPOSIBJICHUE 3aKOHOB
re€OMETPUHU B UCKYCCTBE;

NPUMEHSATh  TOJYYEHHbIE 3HAHMS HA  IPAKTUKE:
aHAJIM3UPOBATh  peajbHbIE CHUTyallud W  [PUMEHSTbH
W3Y4YEHHbIE TIOHSATUS B TPOLIECCE TIOUCKA PEIICHHS
MaTeMaTHYeCKH chopMyITUpPOBaHHOM poOJIEMBI,
MOJICJIUPOBATh peajbHbIE CUTYyallUd Ha SI3bIKE T'€OMETPHH,
UCCIIEIOBaTh TOCTPOCHHBIE MOJENH C HCIOJIb30BaHUEM
TEOMETPUUYECKUX TOHSITHA M TEOpeM, ammapara anreopsl,
pelaTh MpakTU4YecKhe 3a7ayuu, CBA3aHHbBIE C HAXOXKJIEHUEM
F€OMETPUYECKUX BETUUNH
Teopusi BeposiTHOCTEI:

YUTATh U CTPOUTH TAOJHUIIBI U TUATPAMMBbIL;

ONEepUPOBaTh MOHATHSAMH: CpeaHee apudmeTuyeckoe,
MearaHa, HauOoIbIliece, HAaWMEHbIEe 3HAYCHHE, pa3Max
MacCHBa YHUCIIOBBIX JIAHHBIX;

OMEepUPOBATH MOHIATUIMU: CIIYyYaHBIA HKCIIEPUMEHT (OIIBIT)
W CclIy4ailHOe  CcOOBITHE,  DJIEMEHTapHOE  COOBITHE
(37IeMEHTapHBI  MCXOJ) CIy4alHOrO ONbITa, HAXOAUTH
BEPOATHOCTH B OIBITAX C PABHOBO3MOXXHBIMHU CIITy4alHBIMHU
COOBITUSIMH, HAXOAWTh U CPABHUBATH BEPOSTHOCTU COOBITHIA
B M3YYEHHBIX CIy4YalHBIX SKCIIEPUMEHTAX;

HaxXoAuTh M (OPMYIHUPOBATH COOBITHS: IEepecedeHue |
00beIMHEHNE TAHHBIX COOBITHI, coORITHE,
MIPOTUBOTIONIOKHOE JIAaHHOMY  COOBITHIO, TIOJBH30BATHCS
auarpaMMamMu - Oiiaepa W GOPMYJIOM  CIIOXKCHHS
BEpPOSITHOCTEN MpU pPEIICHUH 3a7a4;

ONEepUPOBaTh  MOHATHUSMU:  YCJIOBHas  BEPOSITHOCTD,
HE3aBHCHMBIC  COOBITHS, HAXOAWTh BEPOSITHOCTH C
MOMOUIbI0 TpaBUjia YMHOXKEHHUS, C TIOMOIIbIO JepeBa
CIIy4aiiHOT'O OIIBITA;

MPUMEHATh KOMOMHATOPHOE TMPABWIO YMHOXEHHS MpH
pelieHuu 3ajady; OINEepUpPOBATh TOHATUSIMHU: HCIBITAHUE,
HE3aBHCHUMBbIC HCIBITAHUS, CEpUsl HCHBITAaHUM, Yycrmex U
Hey/la4ya, HAXOIUTh BEPOATHOCTH COOBITUH B CepHH
HE3aBHCHUMBIX HCIIBITAHUNA JIO MEPBOr0 YCIexa, HaXOAUTh
BEPOSITHOCTH COOBITUH B CepUM UCTIBITAaHUN bepHyum;
OIepupoOBaTh MOHATUSIMHU: cily4aiiHast BEJIMYMHA,
pacrpeziesieHue BEpOsTHOCTEH, TuarpaMmma pacipeieIeHusl.
CpaBHHMBATh BEPOSITHOCTU 3HAYEHUM CIIy4YalHOW BEIUYUHBI
10 PACTIPEJEICHUIO WU C IOMOUIBIO TUArPAMM;
ONEepUPOBaTh MOHATHEM MAaTEMAaTHYECKOTO OKUIaHMUS,
MPUBOJUTH TPUMEPHI, KaK MPUMEHSIETCS MATeMaTUYECKOe
OKHUJaHHeE CIIy4aitHOM BEJINYUHEI HaXOIUTh
MaTeMaTUYeCKOe OXKHUIAHUE M0 JAHHOMY pacIpeielieHUIO;
MMETh MPEJCTaBIEHUE O 3aKOHE OOJIBIINX YHCENT,

HMMETH MPEJCTaBICHUE O HOPMAIBHOM pacIpeiesieHUN
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