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IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHMUSA ITPOI'PAMMBbI
ITO MATEMATHUKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

I/I3yquHe MAaTCMATUKHU Ha YPOBHC OCHOBHOI'O O6HI€FO O6pa3OBaHI/ISI HaIIpaBJICHO Ha
JOCTHKCHUC O6yan0HlHMHCH JJMYHOCTHBIX, MCTAIIPpCAMCTHBIX W IIPCAMCTHBIX
06p330BaTeJH>HBIX PE3YJIbTATOB OCBOCHUA y‘{€6HOFO npecameTa.

JIMYHOCTHBIE PE3YJIBTATHI

B pesynbrare m3ydeHHs MAaTEeMAaTHK{A HAa YPOBHE CpeaHEro oOIero oopa3oBaHUs
y oOy4atomierocst 0yayT cOpMHPOBaHBI CACTYIOIIUE TUYHOCTHBIC PE3YIIbTATHI:

1) rpa;KIaHCKOro BOCIIMTAHHUS:

c(hOPMHPOBAHHOCTh TPAKIAHCKOW IMO3HMIIMK OOYYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO JIEHA POCCHUICKOTO OOIIECTBA, MPEACTAaBICHHE O MaTEeMaTUYECKUX
OCHOBaX (DYHKITMOHMPOBAHUS PA3INYHBIX CTPYKTYP, SABJICHUN, TPOLIETYP TPaskTaHCKOTO
oO1iecTBa (BHIOOPHI, ONMPOCKHI U JPYroe), yMEHUe B3auMOJCHCTBOBATh C COLIMATbHBIMU
WHCTUTYTaMH B COOTBETCTBHH C WX (QYHKIIUSIMH U Ha3HAYCHHUEM;

2) NaTPUOTHYECKOTO BOCTIHTAHMSI:

chOPMHUPOBAHHOCTh POCCHUHCKOM TpakKIaHCKOW HWJEHTUYHOCTHU,  YBAKCHHUS
K IMpOIUIOMY M HACTOSIIEMY POCCHMCKOM MaTEMAaTHKH, LEHHOCTHOE OTHOIIEHUEK
JOCTUKEHUSM POCCUUCKMX MATEMATUKOB M POCCUUCKOM MaTeMaTU4YECKOW IIKOJIBI,
UCIIOJIb30BAHUE ITHUX JIOCTUKEHUHN B IPYTUX HayKaX, TEXHOJOTUSX, chepax SKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCITUTAHMS:

OCO3HAHHWE JYXOBHBIX IICHHOCTEH POCCHICKOTO Hapoja, CcHOPMHUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHHUSA, ASTUYECKOTO TIOBEJEHUS, CBSI3@aHHOTO C MPaAKTHYECKUM
MPUMEHEHUEM JOCTHKEHUUW HAYKU U JEATENbHOCThIO Y4YEHOTO, OCO3HAHUE JUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

4) 3¢TeTHYeCKOro BOCIUTAHMA:

DCTETUYECKOE OTHOLIEHWE K MHpPY, BKJIIOYas OCTETHKY MAaTEMaTHYECKUX
3aKOHOMEpPHOCTE, OOBEKTOB, 3aJay, pPELICHUW, PACCYXKIACHUH, BOCIPUUMYUBOCTHK
MaTeMaTHYECKUM acCIleKTaM Pa3jIMYHbIX BUIOB UCKYCCTBA;

5) pu3nveckoro BoCUTAHNS:

c(OPMUPOBAHHOCTh YMEHHUS MPHUMEHATh MaTeMaTHYECKHEC 3HAHUS B HHTEpecax
3I0pOBOrO M 0Oe30macHOro o0pas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3JI0pPOBBIO  (3I0POBOE TIHTaHHE, COATAHCHPOBAHHBIM PEXKHM 3aHATHH W OTIbIXA,
peryisipHas pu3udeckas akTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHNE MPHU 3aHATHIX
CIIOPTHUBHO-03/IOPOBUTEIILHOM e TEIIBHOCTHIO;

6) TPY/10BOr0 BOCIIUTAHMSA:
TOTOBHOCTb K TPYAY, OCO3HAHUE IIECHHOCTH TPYIOJIOOMS, HHTEPEC K Pa3IMYHBIM
chepaM nmpodhecCHOHAIBHOM JEATEIbHOCTH, CBSI3aHHBIM C MAaTeMAaTHKOW M e



NPWIOKEHUSIMA, yMEHHE COBEpIaTh OCO3HAHHBIM BBIOOp Oyaymied mpodeccun
U peajn30BbIBaTh COOCTBEHHBIC J>KM3HCHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTBHK
MaTeMaTHYeCKOMY OOpa30BaHHI0 M CaMOOOPA30BAHMIO HA MPOTSHKCHUU BCEH JKU3HHU,
TOTOBHOCTh K aKTMBHOMY YYaCTHIO B PEIICHUM MPAKTHUCCKUX 3a/lad MaTeMaTHYCCKON
HAIpaBJICHHOCTH;

7) 3KOJIOTMY€eCKOr0 BOCTIUTAHMS:

c(OPMUPOBAHHOCTH IKOJOTUYECKOM KYIbTYphl, TOHUMAHUE BIMSHHS COLUATBHO-
YKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE IPUPOAHON U COLMATBHOM Cpebl, OCO3HAHUE
r100aJbHOrO XapakTepa HKOJIOTMYECKUX MpoOJeM, OpHEHTallUs Ha I[PUMEHEHHE
MaTeMaTHYeCKUX 3HAHUW [UIsI pEIIeHHs 3a7ad B OONacTH OKpYKaloIed Cpebl,
IUTAHUPOBAHHUE TIOCTYNKOB M OLEHKH MX BO3MOXKHBIX IOCJIEICTBUN NIl OKPY’KAIOLIEH
Cpepl;

8) HeHHOCTH HAYYHOTO IO3HAHHUS:

c(OpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIET0 COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHON NMPAKTUKH, MTOHMMAHWE MAaTEMaTHUECKON HayKH Kak
chephl YeIOBEUECKOU AESITENbHOCTH, 3TANOB €€ Pa3BUTUSA U 3HAUMMOCTHU JJI1 Pa3BUTHSA
LMBUJIM3ALMY, OBJIAJICHUE SA3BIKOM MAaTEMaTHKM M MaT€MaTHYECKOW KyJbTypOW Kak
CPEICTBOM  TIO3HAHUSA  MHpA, TOTOBHOCTh OCYLIECTBJISTh IIPOEKTHYIOU
UCCJIEI0BATENBCKYIO IEATEIbHOCTh UHANBUAYAJIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B pesynbrare ocBOSHUS IPOrpaMMBbI TT0 MAaTEMATHKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBaHusi y oOyyaroiierocs O0yayT chOpMHUpPOBaHbI METANpPEIMETHBIC PE3yJIbTAThl,
XapaKTEPU3YIOIIUECs] OBIAJICHUEM YHUBEPCAJIbHBIMHU TO3HABATEILHBIMU JIEHCTBUIMH,
YHUBEPCATbHBIMH  KOMMYHUKATUBHBIMU  JICUCTBUSIMH M YHUBEPCAJIbHBIMH
PEryIsTUBHBIMU JCHCTBUSAMH.

Ilo3HaBaTeIbHBIe YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA
ba3zoBble jiorn4yeckue 1ecTBUsA:

BBISBJISITh M XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKA MaTEMAaTHYECKUX
00BEKTOB, TMOHSATUN, OTHOUIEHUN MEXAY MOHATUSMU, (HOPMYITUPOBATH OINPEICICHUS
MOHSATUM, YCTaHABIWBATH CYIIECTBEHHBIM MpPHU3HAK KiIacCU(UKAIIUU, OCHOBAHUS JIf
00001IIeHHS ¥ CPABHEHM S, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIPUHUMATh, POPMYIUPOBATH U TPEOOPA30BBIBATH CYXKICHUS: YTBEPAUTEIbHbBIC
U OTpHUIlaTEIbHbIC, CIMHUYHBIC, YACTHBIC U 00OIIIHE, YCIOBHBIE;

BBISIBJISITh MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M U MPOTUBOPEUUS
B ¢akTtax, JaHHBIX, HAOIIOJIEHUSIX U YTBEPXKICHUSX, MNpeajaraTb KpUTCPUMIIS
BBISIBJICHUS] 3aKOHOMEPHOCTEW U IPOTUBOPEYNI;

JI€JIaTh BBIBOJIBI C UCIIOIb30BAaHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U MHIYKTUBHBIX
YMO3AKJIFOYEHUH, YMO3AKIFOUEHNUN [0 AaHAJIOTHH;



MPOBOJIUTH CAMOCTOSTEILHO JIOKA3aTeIbCTBA MATEMAaTHUYECKHX YTBEPKICHUI
(mpsiMBbIe W OT MPOTHBHOTO), BBICTPAWBATHh APTyMEHTAIMIO, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CY)KJICHUS M BHIBOJIBI;

BBIOHpaTh CIOCO0 perieHus yueOHOU 3amauu (CpaBHHBATh HECKOJIBKO BapHUAHTOB
peIIeHus], BRIOMPATh HAnOoJIee MOIXOIANIUN ¢ yIETOM CaMOCTOSITEILHO BBIJCICHHBIX
KpUTEPHEB).

Ba3oBble ucciieoBaTe/ibCKHe 1eiiCTBUA .

WCIIOIBb30BaTh  BOMPOCHI KAaK  MCCIEIOBATEILCKUM HMHCTPYMEHT  IO3HAHUS,
dbopMynHpoBaTh BONPOCHI, (PUKCUPYIOIIKE MPOTUBOpEUrE, MpodiieMy, yCTaHABIMBATh
HMCKOMOE 1 TaHHOE, (hOPMHUPOBATH TUIIOTE3Y, ApTyMEHTHUPOBATH CBOIO IMTO3HITNIO, MHCHHUE;

MPOBOAUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIA  AKCIIEPUMEHT, HCCIEI0BAHUE
[0 YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OObeKTa, sBIEHUS, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXTy 00bEKTaMU, SIBJICHUSIMU, IIPOIECCAMU;

CaMOCTOSITeNIbHO (popMynupoBaTh OOOOIIEHUSI W BBIBOJLI 1O pe3yJibTaTaM
MPOBEJAEHHOTO HAOIOACHUS, MCCIIEIOBAHUS, OLEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX
pe3ynbTaTOB, BHIBOJIOB M O00OIIIEHUI;

MPOTHO3UPOBATh BO3MOXXHOE€ PpPAa3BUTHE IIpPoOIEcCa, a TakKXe BbIABUTATh
MPEANOJIOAKEHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBUSIX.

Pab6ora ¢ ungopmanueii:

BBISBJIATH 1e(pULUTHI HH)OPMALIUY, JaHHBIX, HEOOXOIUMBIX JJI1 OTBETA Ha BOIPOC
U JJIA pELICHUS 3aa4H;

BbIOMpaTh HMH(OpPMALMIO M3 HCTOYHUKOB pPAa3jIMYHBIX THUIIOB, AaHAJIW3UPOBATh,
CHUCTEMAaTU3HPOBATh U WHTEPHPETUPOBATh MH(OPMAIMIO Pa3IMYHBIX BHUIOB U (OpM
IIPEJICTaBIICHHSI,

CTPYKTYpUpOBaTh HHGOPMALMIO, NPEACTaBIsATh €€ B pa3IuuHbIX (opmax,
WJUTIOCTPUPOBATH TpadUUuecKy;

OLIEHUBATh HAJ&KHOCTh MH(POPMALMU IO CaMOCTOSITENILHO CHOPMYIUPOBAHHBIM
KpUTEpHUSIM, CHOPMYITUPOBAHHBIM CAMOCTOSTEINBHO.

KomMMmyHuKaTHBHBIC YHUBEpPCAJbHBbIE Y4eOHbIE 1eMCTBUS:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXKAECHHS B COOTBETCTBUU C YCJIOBHSIMU
U LEeIsIMU OOILEHHUS], SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHHMS B YCTHBIX U
NMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOAY PELICHHS 3aJa4yd, KOMMEHTHPOBATh
MOJIyYeHHBI PE3yNbTarT;

B XOA€ OOCYXIEHHus 3a7aBaThb BOIIPOCHI IO CYIIECTBY OOCYXJA€MOH TEMBI,
npoOeMbl, pelIaeMon 3a/ayu, BbICKA3bIBATh WJI€W, HAIEJICHHBbIC HAa MOMUCK PEIICHMS,
CONOCTaBIIATh CBOM CYXKJEHHS C CYXICHHAMHM JPYTMX YYaCTHUKOB JHaIora,
0OHapyKMBaTh PA3IMUME U CXOJCTBO MO3ULUN, B KOPPEKTHOU PopMe hopMyaupoBaTh
pa3HOIJIaCHsl, CBOU BO3PAXKEHUS;

NPEACTABIATh PE3yJbTaThl PEIICHUs] 3aJay, 3KCIEPUMEHTa, HCCIEI0BAHMS,
IPOEKTa, CaMOCTOSITENIbHO BbIOMpPAaTh (opMaT BBICTYIUIEHUS C YYETOM 3ajdad
NPE3eHTALUN U OCOOEHHOCTEN ayIuTOPUH.



PerynsitTuBHble YHUBepCcaJIbHbIE YUeOHbIE IeilcTBUS
Camoopranusanus:

COCTaBIISATh IUIaH, aJITOPUTM PEILICHUS 3a1a4u, BEIOMPATh CIIOCOO PEIICHUS C yUETOM
UMEIOIUXCSA PECypCOB M  COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaThH U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4€TOM HOBOW MH(OpMAITHH.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIN HHTE/VIEKT:

BJA/IETh HABbIKAMHU IO3HABATEJIBHOW PEQIIEKCUM KaK OCO3HAaHHUS COBEPIIAEMBIX
NEHUCTBUM M MBICIUTENbHBIX IPOLECCOB, HMX pPe3ylbTaToB, BIAAETh CHOCOOAMHU
CaMONPOBEPKH, CAMOKOHTPOJIA MPOLECCAa W PE3yJbTaTa PELIECHUS MaTeMaTHYECKOM
3a/1a4y;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIpU PEIICHUU 3aJa4H,
BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATEIBLCTB, IAHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLIEHUBAaTh COOTBETCTBHE pE3yibTaTa ILEIU U YCIOBUSM, OOBSACHATH NPUYHUHBI
JOCTUKEHUS WM HEOCTHXKEHUS Pe3YIbTaTOB IEATEIBHOCTH, HAXOJUTh OIIUOKY, JaBaTh
OLICHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHAas1 1eITEJIbHOCTD:

MOHUMATh U UCIIOIb30BATh MPEUMYILECTBA KOMAaHIHON ¥ UHIMBUIyAIbHOU PAaOOTHI
Opy pEeHIeHHH Y4YeOHbIX 3ajay, NPUHUMATh LEldb COBMECTHOM JI€ATEIbHOCTH,
IUIAHUPOBAaTh OpPraHU3alMI0 COBMECTHOM pabOThl, paclpeneisTh BHABI padoT,
JIOTOBAapUBaThCA, OOCYX AaThb MPOLECC W pe3ysbrar padoThl, 0000mAaTh MHEHUS
HECKOJIBKHX JIFOJEH;

y4acTBOBaTh B TPYNIOBBIX (opMax padboTel (0OCykIeHUs, OOMEH MHEHH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOIHATH CBOIO YaCTh pabOThI U KOOPIMHUPOBATH CBOU
JNEUCTBUS C IPYTMMU WIEHAMH KOMaH/Ibl, OLICHUBATh KA4€CTBO CBOETO BKJa/Ja B OOIIMIA
OPOAYKT IO KPUTEPHSIM, CPOPMYIMPOBAHHBIM YUaCTHUKAMU B3aUMOJCHCTBHUSL.

INPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHBIC pe3yabTaThl OCBOSHHUS IMPOTPaMMbI IO MaTeMaTHKe Ha 0a30BOM
YpPOBHE Ha YPOBHE CpeHEro oO0Iero oopa3oBaHus MPEICTABICHBI 110 TOJaM 00yUYCHHS
B paMKaX OTHEIbHBIX Y4EOHBIX KypCOB B COOTBETCTBYIOIIHMX pa3jieiiaXx MPOTPaMMBIIIO
MaTeMaTHKe.



PEJEPAJIBHAS PABOYAS ITPOI'PAMMA YUYEBHOT'O KYPCA «AJI'EBPA
N HAYAJIA MATEMATHYECKOI'O AHAJIU3A»

INOACHUTEJBbHASA 3AIINCKA

Y4eOnpiii kKypc «Anredpa U Hadajla MaTEMaTHYECKOTO aHAIN3a» SBJSETCS OJHUM
U3 HaubOojee 3HAYMMBIX B MPOrpaMMe CpPEeAHEro o0Iiero oOpa3oBaHMs, MOCKOJBKY,C
OJIHOM CTOPOHBI, OH OOECHeYMBAaET WHCTPYMEHTAJIbHYIO 0a3y Il W3yYeHHUs BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JpYrod CTOpPOHBI, (POPMHPYET JOTHYECKOEH
abCTpakTHOE MBIIUICHHE OOyYarouuxcsi Ha YpOBHE, HEOOXOJUMOM JJii OCBOCHUS
y4eOHBIX KypCOB MH(POPMATHKH, OOIECTBO3HAHUS, UCTOPUH, CIOBECHOCTU. B pamkax
y4ueOHOro Kypca «Anrebpa W Hadajla MaTEMaTHYECKOTO aHaldu3a» OO0ydaroluecs
OBJIAJIEBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOW HayKH, KOTOpas (popmMyIupyeT CBOU
JOCTHKEHHS B MAaTEeMaTH4IecKoi (hopme.

VYuebHbli Kypc aireOpbl 1 Hauajl MaTEMaTHYECKOTO aHaJIn3a 3aKja/IbIBA€T OCHOBY
IVl YCTICITHOTO OBJAJCHHUS 3aKOoHAMH (DU3MKH, XWMHUH, OWOJNOTHUH, TOHUMAaHHS
OCHOBHBIX  TEHJIEHIMM  SKOHOMMKM U  OOIIECTBEHHOM  JKHM3HHM, IO3BOJISIET
OPUEHTHPOBATHCS B COBPEMEHHBIX LU(MPPOBBIX U KOMIIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJIb30BaTh MX B MOBCEAHEBHOM XKM3HU. B Toke Bpems oBiajcHHE
a0CTpaKTHBIMU U JIOTUYECKU CTPOTUMHU MAaTEMAaTUYECKUMU KOHCTPYKIIUSAMH Pa3BUBAET
YMEHHE HAaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTUHHOCTH yTBEPXKICHHUS,
UCIIOJIb30BAaTh O0OOIIEHHE M KOHKPETU3alMio, Aa0CTparupoBaHWE W aHAJIOIHIO,
dbopMHpYET KpeaTUBHOE U KPUTHUECKOE MBIIIIEHUE. B X0/1€ n3ydeHus aireOpbl U Havyal
MaTeMaTHYECKOro aHaJIN3a Ha YPOBHE CpPEeHEro 0011ero oopa3zoBaHusi 00yJaromuyecs
MOJIYYarOT HOBBIM OMBIT PEIICHUS MPUKIIAIHBIX 33/1a4, CAMOCTOATEILHOTO TTOCTPOSHUS
MaTeMaTUYEeCKUX MOJENeH pealbHBbIX CUTYyaIllil © HHTEPIPETAIINH MTOJTYISHHBIX
pelleHnH, 3HAKOMSTCS C MPUMEPAMU MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE,
HayKe U B UCKYCCTBE, C BBIJAIOIIUMHUCS MATEMAaTUYECKUMH OTKPBITUSIMHU 1 X aBTOPaMH.
YyeOHbll Kypc aJireOpbl 1 Hayal MaTeMaTUYecKOro aHaiau3a o0sanaer
3HAYUTEIHHBIM BOCIUTATEIBHBIM MOTEHIIMAIOM, KOTOPBIN peaanu3yeTcsi Kak uepe3
y4eOHBII MaTepual, crnocoOCTBYIOMUM (GOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK
1 yepe3 crnenuduky ydeOHOU NeSTeIbHOCTH, TPEOYIOIe caMOCTOSTEILHOCTH,
aKKypaTHOCTH, MPOJIODKUTEIIHON KOHIIEHTPAIIM BHUMAHUS U OTBETCTBEHHOCTH

3a IOJIYYEHHBIN PE3YJIbTAaT.

B ocHoBe Meromuku oOydeHus anreOpe W HadajdaM MaTEeMaTHUECKOTO aHajn3a
JISKHUT EATCTLHOCTHBIA IPUHITUT OO yUCHHUS.

B cTpykType mporpamms 1o asiredpe 1 HadajaaM aHajn3a BBIICISIIOTCS CIEAYIONINe
coliepKaTeIbHO-METOANUECKe JNUHUU: «Yucma u  BbIYHCICHUS», «DYHKIUA W
rpagukn», «YpaBHEHUS M HEpaBeHCTBa», «Hawama maremartwueckoro aHaamzay,
«MHOXecTBa M JIOTHKa». Bce OCHOBHBIE COAEP)KATEIbHO-METOJAUYECKUE JTUMHUU
M3y4yaloTCs Ha MPOTHKEHUM JBYX JIET OOyYeHHS Ha YPOBHE CpEIHEro OOIIero
o0Opa3oBaHMsl, €CTECTBEHHO JOMOJHSISA APYT Ipyra U MOCTENEHHO HAChIIAasiCh HOBBIMU
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TeMaMH U pasjaenaMu. J[aHHBIH y4eOHBIH KypC SBISETCS WHTETPATUBHBIM, TTOCKOJIBKY
o0benHsIeT B cebe conep)kaHhe HECKOJbKMX MaTeMaTHMYECKUX IUCHUIUIMH: airedpa,
TPUTOHOMETPHS, MATEMAaTUUECKUI aHaln3, TEOpUs MHOXKECTB U nipyrue. [Io Mepe Toro
Kak oOydJaroluecsl OBJIaJIeBalOT BCE Oosiee IMUPOKUM MAaTEMaTUYECKUM arapaTtoM,y
HUX TIOCIEJOBaTeNbHO (opMUpYyeTCs H  COBEpPUICHCTBYETCS yMEHUE CTPOHUTH
MAaTeMaTHYECKYI0 MOJENb PEAJIbHOW CHUTyallud, NPUMEHATH 3HAHUSA, ITOJYyYEHHbIC
B y4eOHOM Kypce «Airedpa W Hadajga MaTEMaTHMUECKOTO aHaiu3ay, IS PEIIeHUs
CaMOCTOSITENIbHO  CPOPMYJIIMPOBAHHOM  MareMaTWUYecKOW  3a7aud, a  3aTeM
WHTEPIIPETUPOBATH MMOJTYyYECHHBIN PE3yJIbTaT.

CopepxxarenpbHO-MEeTOAUYECKass JIMHUAA «Yuciia W BBIYKMCICHHS» 3aBEpLIACT
dbopMHpOBaHUE HABBIKOB HCIOJIB30BAHMS JICUCTBUTENBHBIX YHCEN, KOTOpOE ObLIO
HA4YaTO Ha ypOBHE OCHOBHOTO oO0miero ooOpaszoBanusi. Ha ypoBHe cpeaHero oo6iero
o0Opa3oBanusi 0c000€ BHUMaHKE YeseTcs: GOPMHUPOBAHUIO MPOYHBIX BBIUMCITUTEIBHBIX
HABBIKOB, BKJIIOYAIOIIMX B Ce€Os HUCHOJIb30BAaHUE PAa3IUYHBIX (HOpM  3amucH
JNEWCTBUTEIBHOTO YHCIIA, YMEHUE PALMOHAIBHO BBINOJHATH JCHCTBUSA C HUMH, JI€JIATh
NPUKUJKY, OLIEHUBATh pe3yipTaT. OOydaromumecs MoJy4aroT HAaBBIKU MPUOIMKEHHBIX
BBIYUCJICHU, BBIMIOJIHEHUS JEUCTBUH C YMCIIaMU, 3alMCAaHHBIMU B CTaHJAPTHOU (opme,
WCIIOJIb30BaHUsI MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YUCIOBBIX BBIPAXKEHHUI.

CopnepxaTenbHas JIMHUS «YPaBHEHHUS W HEPABEHCTBA» pealM3yeTcsl Ha
NPOTSKEHUH BCEro 0Oy4eHHUs] Ha YPOBHE CpeAHEro oOIero o0pa3oBaHusl, TOCKOJIBbKYB
KOKIOM paslesne INpOorpamMMbl IMPEAyCMOTPEHO pPEUICHUE COOTBETCTBYIOIIMX 3ajad.
OOyyaroiuecs OBJIAJAEBAIOT PA3IMYHBIMU METOJIAMU PEUICHUS LENbIX, PALIMOHATIBHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX, JJOrApU(PMUIECKUX U TPUTOHOMETPUUECKUX YPaBHEHUH,
HEPaBEHCTB U UX cucteM. [lomydeHHble YMEHHUs UCTIONB3YIOTCS TIPU MCCIIEIOBAaHNN (DYHKITHIA
C MOMOIIBIO IPOM3BOJHOW, PEIICHUM MPUKIAJAHBIX 330a4 M 3aJa4 HAa HAXO0XKICHHE
HAauOOJBIIUX W HAUMEHBINIMX 3Ha4YeHWN GyHKkuuu. J[aHHas comepxkaTenbHas JTUHUS
BKJIIOYAET B ce0sl Takke (POPMUPOBAHME YMEHHUH BBINOIHATH PAcUETHI 1O (hopmysiam,
npeoOpa3oBaHus UENbIX, PAMOHAIBHBIX, UPPALHUOHAIBHBIX M TPUTOHOMETPUYECKHX
BBIPOKEHUM, a TaK)Ke BBIPAXKEHUH, COAEpk AIIMX CTeneHu W jorapudmel. biaromaps
U3YYEHHUIO  aireOpandeckoro marepuaiga MpPOUCXOJUT  JalibHEWIee pa3BUTHE
QITOPUTMHUYECKOTO U a0CTPAKTHOTO MBIIUICHUSI 00y4Yaromuxcs, GOPMUPYIOTCS HABBIKU
JNETYKTUBHBIX PACCYXKJEHHUM, pabOThl C CHUMBOJBHBIMU (OpMamu, MPEICTaABICHUS
3aKOHOMEPHOCTEH U 3aBUCUMOCTEN B BUJIE PABEHCTB U HEPABEHCTB. AJreOpa npeajaraer
3¢ dEeKTUBHBIC MHCTPYMEHTHI [ PEIICHUS TPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a/1a4,
HaIJITHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

CopnepxarenbHO-MeTOAMYeCKass  JuHUA «DyHKIMM ©W  TpaduKu»  TECHO
NePeTuIeTaeTCs C APYTUMH JIMHUSIMH y4eOHOTO Kypca, TMOCKOJIBKY B KaKOM-TO CMBICIIE
3a4a€T  IOCJIENOBATENIBHOCTL  M3y4YEHHMs  Marepuana. M3ydeHue  CTENEeHHOW,
MOKAa3aTeJIbHOW, JTOTapu(PMUIECKON U TPUTOHOMETPUUECKUX (DYHKITUH, UX CBOWCTB H
rpauKOB, HCTIOIB30BaHME (DYHKIIMM SISl PEIICHHS 3a/1a4 U3 IPYTUX YIeOHBIXTIPEIMETOB
Y peajbHOM )KU3HHU TECHO CBSI3aHO KaK C MAaTEMATHYECKUM aHAJIN30M, TaK U



C pellieHreM ypaBHEHUHN 1 HEpaBeHCTB. [Ipu 3ToM 00bIIIOe BHUMAHUE YIETSIETCS
(GbopMHpPOBaHUIO YMEHHUS BbIpakaTh (GOpMYyIaMi 3aBUCUMOCTU MEXKIY Pa3InYHbIMU
BEJIMYMHAMH, UCCIEAOBATh MOJTy4eHHbIE (YHKIIMH, CTPOUTh MX Tpaduxu. Marepuan
coJiepKaTeIbHOM JJMHUU HAIleJIeH Ha Pa3BUTHE YMEHUN U HABBIKOB, MTO3BOJISIOIINX
BBIPQKATh 3aBUCHMOCTH MEXI1Yy BETUUMHAMU B Pa3Iu4HON (hopMe: aHATUTUYECKOM,
rpaduueckoii u cioBecHo. Ero nuzyduenue cnocoO6CTByeT pa3BUTHIO aITOPUTMHUUECKOTO
MBIILIEHUS, CIOCOOHOCTH K 0000IIEHNIO U KOHKPETU3AI[UH, UCTIOJIb30BaHUIO aHATIOTHH.
CopepxatenbHass JuHHS «Hawama wmareMaTtuyeckoro aHaiuM3a» IO3BOJISET
CYILIECTBEHHO PaCIIMPUTh KPYT KaK MaTeMaTUYECKHUX, TaK U MPUKIAIHBIX 3a/a4,
JOCTYITHBIX 00Yy4aIoIUMCs, Y KOTOPBIX MOSBISETCS BOBMOXKHOCTh HUCCIIEIOBAThH U
CTpouTh rpaduku (PyHKIUH, ONpenensiTh UX HauOOJbIINEe U HAMMEHBIINE 3HAUYCHMUS,
BBIYHUCIIATh IUIOMAAU (QUTYp U OOBEMBI TN,  HAXOJIUTh CKOPOCTH U YCKOPEHUS
npoiieccoB. ConeprkarenbHas JUHUS OTKPHIBAET HOBBIE BO3MOKHOCTH MTOCTPOEHUS
MaTeMaTUYECKUX MOJEIIEN peajbHbIX CUTyallli, HaXO0XXICHUS HAWIY4dlIEro peuieHus
B MPHUKJIAAHBIX, B TOM YHUCJIE COLMAIbHO-DKOHOMHUYECKHUX, 3a7a4ax.3HaKOMCTBO
C OCHOBaMHM MAaTEMaTHYE€CKOTO0 aHajiu3a CIOCOOCTBYET pPAa3BUTHIO aOCTPAKTHOIO,
(GbOpMaIbHO-JIOTMYECKOTO M KPEaTHMBHOTO  MBIIUICHUS, (POPMUPOBAHUIO YMEHUU
pacro3HaBaTh MPOSIBICHHS 3aKOHOB MATEMATHKU B HAyKe, TEXHUKE U MCKYCCTBE.
OOyuaronuecs y3HaIOT O BBIIAIOUIUXCS pe3yjbTaTax, MOJYYCHHBIX B XOJE Pa3BUTHUS
MaTEMaTHUKH KaK HayKH, U UX aBTOpax.

ConepxxaTenbHO-MeTOANYECKas JUHUS «MHOXECTBa M JIOTMKa» B OCHOBHOM
MOCBSIIICHA 3JIEMEHTaM TEOPUH MHOXKECTB. TeOpeTUKO-MHOXKECTBEHHBIE MPEICTABICHUS
MPOHU3BIBAIOT BECh KypC IIKOJIBHOM MaTeMaTUKU U MpeajaraloT Haubosee
YHUBEPCAIbHBINA S3bIK, OOBETUHSIONINN BCE Pa3lesibl MATEMaTUKU U €€ MPHIOKEHUH,
OHU CBSI3BIBAIOT pPa3HbIE MATEMaTUYECKHE IUCHUILUIMHBI B eauHoe 1enoe. [loatomy
BaYKHO JIaTh BO3MOXHOCTh 00YYaIoleMycsi TOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOM MaTEMATUKHU U UCIIOIb30BaTh €r0 JIJIs1 BIPAXKEHUSI CBOMX MBICIICH.

B yue6HOM Kypce «Anrebpa v Havyalla MAaTeMaTHYEeCKOTO aHAJIN3a» MPUCYTCTBYIOT
TaK)kK€ OCHOBBI MAaTEMAaTHYECKOTO MOJICTMPOBAHMSI, KOTOPBIEC MPU3BaHbl CHPOPMUPOBATH
HaBBIKM IIOCTPOCHUS MOJEJEN PEalbHBIX CUTyallWdW, WUCCIENOBAHUS 3TUX MOJEJIENC
MOMOIIBIO  ammapara ajreOpbl M MaTeMaTHYeCKOro aHalu3a W WHTepHpeTaluu
MOJYYEHHBIX pe3yJbTaToB. Takuwe 3adaHusi BIUIETEHbl B KaXAbld U3 pPa3leoB
POrpaMMBbl, TTOCKOJIBKY BECh MaTepHan ydeOHOTOo Kypca IIUPOKO HCTOIB3YETCS IS
peleHus TNPUKIAAHBIX 3adad. [Ipu permeHun pealbHBIX MPAKTUYECKHX 3aaad
oOyyJaroruecs: pa3BUBAIOT HAOIIOJATEIHHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, MCIOJIB30BaTh aHAJOTHI0, 0000maTh W KOHKPETU3UPOBATH
npobiemy. JlesTenbHOCTh 10 (hOPMHUPOBAHWIO HABBIKOB PEIICHUS MPHUKIAJHBIX 3a7a4
OpraHU3yeTCsl B MPOIlECCEe M3YyUCHUsI BCEX TeM ydeOHOro kKypca «Anredpa u Hadania
MaTeMaTUYECKOr0 aHAIN3ay.

OO11ee 4ncIo YacoB, PEKOMEHI0BAaHHBIX JJISl M3Y4YEeHHs Y4eOHOro Kypca «Anredpa
1 Hayaja MaremMaTudeckoro anaimuza», — 170 gacos: B 10 kmacce — 68 wacoB (2 4aca
B Heaemto), B 11 kinacce —102 ygaca (3 gaca B Heienio).



COAEP KXAHUE OBYUYEHUSA

10 KJIACC
Yuciia 1 BBIYMCTICHUS

Panmonaneupie umcna. OOBIKHOBEHHBIE U JECATHYHBIE JPOOH, TMPOIICHTHI,
OeCKOHEUYHBIE TIepUOANYECKUE TpoOH. ApupMeTHYecKre ONepalnu ¢ parroHaIbHBIMU
quciaMu, IpeoOpa3oBaHMsl YMCIOBBIX BblpaxkeHUH. [Ipumenenne apobdei u npoIeHTOB
JUISL PEIIEHUS TPUKIIAIHBIX 33/1a49 U3 PAa3JIMYHbIX OTPACIIEN 3HAHUU U PEAIBHOU JKU3HU.

JlelictBuTenpHble  4ucia.  PanuoOHaNbHBIE W UPPAUMOHAIBHBIE  YHUCIIA.
ApudmeTrnueckue omepanuu ¢ JCUCTBUTENbHBIMU  uuciamu. [lpubmmxéHHbie
BBIYMCIICHHUS], IPABUJIA OKPYIJICHHMS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUN.

Crenenp ¢ nenbiM nokazatesneM. CranaapTHas ¢opMma 3alUCH JIEHCTBUTEIIBHOTO
yucna. Mcnonp3oBanue mnoaxozsmied (Gopmbl 3amucu ASHMCTBUTENBHBIX YHCEN IS
pELIEHUs IPAKTUYECKUX 3a7a4 U IPEICTABICHUS JaHHbIX.

ApudmeTnueckuii KOpeHb HaTypaibHOU cTeneHu. J(elcTBus ¢ apupMETUUECKUMHU
KOPHSIMM HaTypaJIbHOW CTETICHHU.

CuHyCc, KOCMHYC M TaHI€HC 4YHCIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa 1 TOXKIECTBEHHbBIE MPe0Opa30BaHUSI.

[IpeobpazoBanue TPUTOHOMETPUUECKUX BBIPAKCHUM. OcHOBHbIE
TPUTOHOMETPUUECKHE (POPMYIIBI.

YpaBHeHue, KOpeHb ypaBHEeHUs. HepaBeHCTBO, pelieHne HepaBeHcTBa. MeTon
WHTEPBAJIOB.

Petenue 1ensix 1 ;poOHO-paliioOHANTBHBIX YPaBHEHU U HEPABEHCTB.

Pemenne uppanimoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenne TpuroHOMETpUYECKUX YpaBHEHU .
[IprMeHeHne ypaBHEHUM M HEPABEHCTB K PEIICHUIO MATEMATUYECKUX 3a/]1a4 U 3a71a4

U3 Pa3IMYHBIX 00JaCTel HAYKU U peaJbHOM KU3HU.

DOyHKUMHU U rpaGuKH

@yHkus, cnocodsl 3agaHus pyHkuuu. I'papuk ¢pyHkuunu. BzaumHo oOpaTHbIe
byHKIUY.

O6nactp ompeneneHUss U MHOXKECTBO 3HadeHW GyHkuuu. Hymu ¢dyHkuum.
[TpoMexyTKkH 3HaKONIOCTOSTHCTBA. YETHBIE M HEUETHBIE (DYHKITUH.

CrenenHast yHKIUS ¢ HATYpajIbHBIM M LIETBIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpadMK KOPHS N-Oi CTEIICHH.

TpuronomeTpruyeckasi OKpy>KHOCTb, ONIPEICIICHUE TPUTOHOMETPUUECKUX (PYHKITUI
YHUCJIOBOI'O apryMEHTA.

Hayaia MaTeMaTHn4ecKoro aHajnu3a
ITocienoBaTeIbHOCTH, CITOCOOBI 3aJIaHUs ITOCIEIOBATEIbHOCTEH. MOHOTOHHEBIE
[IOCJIEI0BATEILHOCTH.



ApudmeTrnueckass W TeoMeTpuyecKas mporpeccuu. beckoHedHO yObIBaromias
reoMmerpuyeckas mnporpeccusa. Cymma OECKOHEYHO YOBIBAIOUIEH TI'€OMETPUUYECKON
nporpeccun. opMyiia CIOKHBIX MPOIEHTOB. Vcronbp30BaHue NPOrpeccuu AJis peiieHus
peanbHBIX 33]1a4 MPUKIIATHOTO XapaKTepa.

MHokecTBa U JIOTHKA
MHoxecTBO, omnepanuu Haa MHOkecTBamu. [[uarpammbl  Jiinepa—BeHHa.
[IpyumMeHeHne TEOpEeTUKO-MHOXKECTBEHHOTO —amnmapara [UJIsi ONHMCAHMS — peajbHBIX
MIPOIIECCOB U SBIICHUMN, TIPH PEIICHUH 3a71a4 U3 APYTUX YUSOHBIX IPEIMETOB.
Onpenenenue, TeopemMa, CI€ICTBUE, T0OKA3aTEIbCTBO.

11 KJIACC

Yucaa u BbIYMCICHUS
Harypanbubie u nemnpie yncina. [IpuzHaky 7eTMMOCTH LENBIX YHACEIL.
CreneHb ¢ palHOHAIBHBIM TTOKa3zaTeaeM. CBOMCTBA CTEIICHM.
Jlorapudm uuncna. JleciTuuHble U HATypajibHbIE JOrapru(MBbI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpa3oBaHue BBIPAKEHUH, COAEPKAIIMX JIOTapU(DMBI.

[IpeoOpa3oBanre  BBIpAXKEHHWI, COAEpXKAIIMX CTEHEHH C  PalUMOHAIBHBIM
ITOKa3aTEIIEM.

[IprMepbl TPUTOHOMETPUYECKNX HEPABEHCTB.

IlokasarenbHbIE YpPaBHEHMS U HEPABEHCTBA.

Jlorapupmuyeckue ypaBHEHHs 1 HEPaBEHCTBA.

CucTeMbl TMHEWHBIX YpaBHEHUMU. PemieHne nmpuKIagHbIX 3a4ad ¢ MOMOLIBIO
CHUCTEMBI JIMHEUHBIX YPaBHCHUM.

CucTeMbl 1 COBOKYITHOCTHY PAILIMOHAIBHBIX YPABHEHHUI U HEPABEHCTB.

[IpuMeHeHnEe ypaBHEHN, CHCTEM U HEPABEHCTB K PEIIEHUI0 MAaTEMATUYECKHUX
3a/1a4 M 3a71a4 U3 Pa3IMuHbIX 00JIacTel HAYKU U PEAIbHON KU3HHU.

DOyHkuuu U rpapuxu
Oyuknus. [lepuonuueckune ¢yHkiuu. [IpomMexyTKM MOHOTOHHOCTH (DYHKIIWU.
Makcumymbl 1 MUHUMYMBI GyHKIUA. Hanbomnbiee 1 HauMeHbliee 3HaueHne QyHKIUN
Ha MPOMEXKYTKE.
Tpuronomerpuyeckue GyHKIIUU, UX CBOMCTBA U TpadUKU.
[lokazarenpHast u Jorapudmuueckas (QyHKIUM, HUX CBOWCTBA M TpauKy.
Hcnonb3oBanue rpadukoB QyHKIUHN I PEIICHNs] YPaBHEHUN U JIMHEWHBIX CUCTEM.
Ucnonwr3zoBanne rtpadukoB (GyHKIMH U1 HCCIENOBAaHUS  MPOLIECCOB U
3aBHCUMOCTEHN, KOTOPbIE BO3HUKAIOT MPH PEILICHUH 3aa4 U3 IPYTUX y4eOHBIXIIPEIMETOB
Y pEaJIbHOM KU3HU.

Havana maTtemMaTn4yeckoro aHajaimsa
HemnpepwiBabie (Qynkimmu. MeTon HWHTEpBajIoOB JIsl PEIICHUS HEPABEHCTB.
[TpousBoanas pyukmuu. ['eomerpudeckuii v GU3NIECKUN CMBICI TIPOU3BOTHOM.
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[TpousBoaHbIe aneMeHTapHbIX PpyHKINNA. DOpMysbl HAX0XKIECHUS TPOU3BOJHON
CYMMBI, IPOU3BEICHUS 1 YACTHOTO (DYHKIIUH.

[IpumeHeHre MPOM3BOIHOM K  HMCCIEAOBaHUIO (QYHKIUI HAa MOHOTOHHOCTH H
sKcTpeMyMbl. Haxoskaenne HanboIbIIero 1 HAMMEHBIIIETO 3HaYeHUs (PYHKIIMH Ha OTPE3Ke.

[IpuMeHeHne npOr3BOAHON I HAXO0KICHNSI HAWJIYYILIErO PEMICHUS B IPUKIIATHBIX
3aj1a4ax, JJIs ONpeAeeHUs] CKOPOCTH MPOLECCa, 3alaHHOT0 (OpMYJIOi Uiu TpaduKOM.

ITepBooOpaznas. Tabnuua nepBooOpa3HbIX.

Wuterpain, ero reoMmerpuueckuil 1 GuU3MYECKU CMbICI. Bpluncnenue uHTErpana
o ¢popmyne Herorona—JleliOuuiia.

INPEAMETHBIE PE3YJIBTATbBI

K koniry o6yuenns B 10 ki1acce oOyqaromuiics MOyduT CIASAYIONTNE MPEIMETHbBIC
pe3yIbTaThI:

YucJia v BbIYUCJICHUA:

OTICPUPOBATH MOHATHAMU: PAIMOHATIBLHOE U JICHCTBUTEIIBHOE YHCIIO, OOBIKHOBEHHAS
U JIECATUYHAS P00k, IPOLICHTHI,

BBITIOJIHATh apu(METHUYCCKHUE OIepallii C PallMOHAIIBHBIMH U JAEHCTBUTEIHLHBIMU
YUCJIaMH;

BBITIOJIHATD MPUOIMKEHHBIC BEIYMCIICHUS, HCIIOJIB3YS ITpaBUJia OKPYTJICHHUS, IeJIaTh
MPUKUJIKY U OLIEHKY PE3yJIbTaTa BEIYUCIICHHUI;

OTEpUPOBAThH MOHATUSIMU: CTEMEHb C IIEJILIM TOKa3aTeleM, CTaHaapTHas (opma
3allMCH  JCUCTBUTEIIBHOTO YHCIIA, KOPEHb HATypaJIbHOM CTENEHH, WCIIOIb30BaATh
NOAXOAILYI0 (hOPMY 3alTUCH IEUCTBUTEIBHBIX YHCEIT I PEIICHUS MPAKTUYECKUX 3a/1a4
Y MIPE/ICTaBJICHUS JJAHHBIX;

ONEPUPOBATH TMOHATUSIMHU: CHHYC, KOCHHYC W TAaHI'€HC IPOW3BOJBHOIO VIIIA,
WCIIOJIB30BaTh 3alUCh MPOU3BOJIBHOTO yrja 4Yepe3 OOpaTHble TPUTOHOMETPUYECKUE

byHKIUU.

YpaBHeHMs M HEPABEHCTBA:

ONEPUPOBATh IOHATHUSAMU: TOXKIAECTBO, YPAaBHEHUE, HEPABEHCTBO, LEJIOE,
pallMOHAIBHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO, TPUTOHOMETPUYECKOE
YpaBHEHUE;

BBINIOJIHATh MPE0Opa30BaHUsl TPUTOHOMETPUUYECKUX BBIPAKEHUW U pellaTh
TPUTOHOMETPUUECKNE YPABHEHMS;

BBINIOJIHATh MPEe0Opa3oBaHUsl UEJbIX, PALUOHAIBHBIX M  HPPAUOHAIBHBIX
BBIPDQXKEHUN M PEIIaThb OCHOBHBIE THIIBI LIEJBIX, PAMOHAIBHBIX U HPPalMOHAIbHBIX
YPaBHEHUW U HEPABEHCTB;

IIPUMEHSTh YPAaBHEHUS W HEPABEHCTBA [UIA PELICHUS MATEMaTHYECKUX 3a1ad U
3a/1a4 U3 pa3IUYHbIX 00JacTel HAYKH U peabHOU KU3HH;

MOJIEJIMPOBATh pealibHble CUTYAllMU Ha SI3bIKE ajreOpbl, COCTABIATh BBIPAKEHUS,
YPAaBHEHMS, HEPABEHCTBA IO YCIOBHUIO 33Ja4yd, MCCIENOBATh IOCTPOEHHBIE MOJEIN
C UCIOJIb30BaHUEM allliapara ajareopsbl.
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DOyHKUMU U rpaduKu:

ONEpPUPOBATh MOHATHSAMH: (YHKIUSA, CHOCOOBI 3agaHus (QYHKUUH, OOIaCTh
OTIpeIeICHUsI 1 MHOKECTBO 3HaUCHHUH (PYHKUINH, TpapuK GYyHKIHH, B3AUMHO 0OpaTHBIE
dynxumm;

ONEPUPOBATh TMOHATHAMH: YETHOCTh U HEUETHOCTh (YHKIMH, HYIH (DYyHKIUH,
IPOMEKYTKH 3HAKOMOCTOSIHCTBA;

MCIOJIb30BaTh rpapuku PyHKUIKN JIJIs pelIeHus! ypaBHEHU;

CTPOUTh M YHUTaTh TIpaQuUKu JIUHEHHON (YHKIWH, KBaJApaTHUHON (QYHKIHUH,
CTETNIEHHOMN (PYHKITUH C LEJIbIM MTOKa3aTeNIeM;

UCIONB30BaTh Tpaduku (GYHKIUN A UCCIEAOBAHUS MPOLIECCOB M 3aBUCUMOCTEH
IpU peIIeHUH 337ad U3 APYTrux y4eOHBIX MPEIMETOB U PEabHOM KU3HHU, BBIPAXKATb
dbopMynaMu 3aBUCUMOCTH MEXKIY BETHUNHAMHU.

Hauana MateMaTH4yecKoro aHajmsa:

OIIEpUPOBAaTh  IOHITHUIMMU: IIOCJIEZI0BATEIBHOCTD, apudmernueckas U
reOMETPUYECKas MPOTPECCUN;

OINEpUPOBAThH MOHATUAMU: OECKOHEUHO yOBbIBaIOIasi TeOMETPUYECKas IIPOrpeccHs,
CyMMa OECKOHEUHO YOBIBAIOILIEH T€OMETPUUECKOM TPOTPECCUN;

3aJ1aBaTh MOCIEI0BATEILHOCTH PA3IMYHBIMU CIIOCOOAMU;

UCIIOJIb30BaTh CBOMCTBA MOCIEIOBATEIBHOCTEM M MPOrPecCUd Ui PElICHUs
pealIbHBIX 3a]1a4 MPUKJIAJHOTO XapaKTepa.

MHoskxecTBa M JIOTHKA:
ONIEPUPOBATH MTOHATUSMHU: MHOKECTBO, ONEPALIMU HAJI MHOKECTBAMU;
HCMOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JJisl ONMUCAHUs PEaIbHBIX
MPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 JPYTUX yYEOHBIX IPEAMETOB;
OIEpUPOBATH MOHATUSAMU: OIPEIICIIEHHUE, TECOPEMA, CIICICTBUE, I0KA3aTEIHCTRO.

K xoniry o6yuenus B 11 kiacce 00yJaronuiicst moxy4quT CIeyIONUe IPeIMETHBIE
pe3ynIbTaTHI:

YucJia v BbIYUCJICHHUA:

OINEpUPOBATH MOHATUIAMHU: HATYpPAJIbHOE, IE€JIO€ YHCIIO, MCIIOJIb30BaTh MPU3HAKHU
JEIAMOCTHU UEJbIX YKCEN, PA3JI0KEHHUE YHCiia HA TMPOCThIE MHOKUTEIMU JJISI PEIICHUS
3aj1a4;

OTNIEPUPOBATH IMOHITHUEM: CTENECHb C PAllMOHAIBHBIM MOKA3aTENEM;

OMEpUPOBATh TMOHATUSIMU: JiorapudM YHCIIA, AECATUYHBIE U HATypajbHbIE
Jorapu@mel.

YpaBHeHUs M HEPaBeHCTBA:

MPUMEHSTh CBOMCTBA CTEMEHM JJIsi MPEOOpa30oBaHUSI BBIPAKECHHM, ONEPUPOBATH
MOHATUSAMU: TIOKa3aTEJIbHOEC YPaBHEHHWE W HEPABEHCTBO, PEIIATh OCHOBHBIEC THIIbI
IIOKA3aTEIbHbIX YPABHEHUN U HEPABEHCTB;

BBITIOJIHATH MPE0OpPa30BaHMs BHIPAKECHUM, COACPIKAIIUX JTOTapU(MBbI, OTIEpUPOBATH
MOHATUSIMU: JIOTapU(MHUYECKOE YpaBHEHUE U HEPABEHCTBO, PEIIaTh OCHOBHBIC THUIIbI
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JorapuMUYECKUX YPaBHEHUN 1 HEPABCHCTB;

HaXOJIUTh PEMICHUS POCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB;

ONEPUPOBATH TMOHATHUSIMU: CHCTEMA JIMHEWMHBIX YPaBHEHUW U €€ pelIeHue,
MCIMOJIb30BaTh CUCTEMY JIMHEMHBIX YPABHEHUH JJIS1 PELICHUS ITPAKTUYECKUX 3a1aY;

HaXxOJUTh PEIICHUS MPOCTEHIINX CUCTEM U COBOKYIHOCTEN pPAallMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB;

MOJICTUPOBATh peaJIbHbIE CUTyallMd Ha SI3bIKE alireOpbl, COCTABIATh BBIPaKEHUS,
YPaBHEHHUSI, HEPABEHCTBA U CHCTEMBI 10 YCIIOBUIO 33Ja4H, UCCIEA0BATH ITOCTPOCHHBIC
MOJIEJIH C UCIOJIb30BaHUEM ammapaTa anreOphl.

DOyHKUMU U rpaduKu:

OIEpUPOBATh MOHATUAMMU: MEpUOANYECKas PYHKIUSA, TPOMEXYTKH MOHOTOHHOCTH
(GYHKIIMM, TOYKM DOKCTpeMyMa (QYHKIMM, HauOoJblliee W HaWMEHbLIEE 3HAYCHMS
(GYHKIIMM Ha TPOMEXKYTKE, MCIOJIb30BaTh UX JJs MCCIEAOBaHUSA (DYHKIUU, 3aJaHHOU
rpadukoM;

ONEpPUPOBATh  MOHATUSAMHU: TpaQUKU  TOKa3aTeIbHOM,  JIorapupMUUYECcKOn
U TPUTOHOMETPUYECKHX (YHKIUH, U300pakaTh MX HA KOOPJIMHATHOW IUIOCKOCTH U
VICIIOJIb30BaTh JJIsl PELICHUs] YPABHEHUN U HEPABEHCTB;

U300pakaTh HAa KOOPAMHATHOW IJIOCKOCTH TrpadUKH JIMHEWHBIX YPaBHEHUU U
VICIIOJIb30BaTh UX JUIA PELICHUs CUCTEMBI JIMHENHBIX YPaBHEHUH;

UCIOJIb30BaTh Tpaduku QyHKUUN AJI UCCIIEOBAHUS MIPOLIECCOB U 3aBUCUMOCTEHN
U3 IPYruX Y4eOHBIX TUCHUILIMH.

Hayana maTreMaTH4ecKoro aHajimsa:

ONEpUPOBATh TOHATUAMU: HEMpepbiBHAS (DYHKIUS, TMpou3BOAHAS (YHKIUU,
UCIIOJIb30BaTh TEOMETPUUECKUN W (PU3MUYECKHN CMBICT TPOWU3BOJHON IJIsi pElICHUs
3aJ1ay;

HaXOJUTh MPOU3BOJHBIC DJIEMEHTAPHBIX (PYHKIMM, BBIUYUCIATH MPOU3BOIHBIC
CYMMBI, IPOU3BEICHNUS, YACTHOTO (PYHKITUH;

UCIIOJIB30BaTh MPOM3BOAHYIO JUIsI HMCCIAEAOBaHUS (PYHKIMM HAa MOHOTOHHOCTH
U DKCTPEMYMBI, TPUMEHSTH PE3yJIbTAaThl UCCIIEIOBAHUS K TTOCTPOCHHIO TPa(UKOB;

WCIOJIB30BaTh  IMPOU3BOJHYK)  JUIA  HAXOXKIAEHUS  HAWIYYLIEro  PELICHUS
B MPUKJIAIHBIX, B TOM YHCJIE COIUAIIBHO-DKOHOMUYECKUX, 33/1a4aX;

OTEpUPOBATH MOHATUSAMU: TIEPBOOOpA3HAs U UHTETPaJl, TOHUMATh T€OMETPUUYCCKUIM
1 (U3UYECKUI CMBICI UHTErpasa;

HaxXOJUTh TEPBOOOpPA3HBIE 3JIEMEHTAPHBIX (YHKIUH, BBIYUCIATH HUHTETpal IO
dbopmyrne Herorona—JleitOnuna;

peliath MNPUKIAIHBIC 33Jadyd, B TOM 4YHCJIE COUUAIBHO-DPKOHOMUYECKOTO H
(bu3nYecKoro xapakrepa, CpeJICTBaMi MAaTEMAaTHUECKOTO aHAJIN3A.
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10 KJIACC
HanmenoBanue paznena  [KonudectBo OcHOBHOE coziepKaHne OcHOBHBIE BUJIBI IESITEIBHOCTH
(TemnI) Kypca 4acoB 0o0ydJaronmxcs
MHOkecTBa pallMOHATIBHBIX 14 MHO0X€eCTBO, OllepaLyu Hcnoab3oBaTh TEOPETUKO-

n I[eﬁCTBHTeJIBHBIX YUCCII.
PaI_[HOHEUIBHBIe YPaBHCHUA U
HCPABCHCTBA

HaJI MHOXECTBaMHU. /[narpamMmbl
Ditnepa—BenHa.

Panronanpsubie unciia. OOBIKHOBEHHBIE
U JICCSITUYHBIE IPOOU, TIPOIICHTHI,
OECKOHEYHbIE IEPUOIUYECKHE APOOU.
Apudmernueckue onepanuu

C pallMOHAJILHBIMH YUCJIAMH,
npeoOpa3oBaHUs YUCIOBBIX
BbIpakeHuil. [Ipumenenue npobdeit u
MPOLICHTOB JIJI51 PEIICHUS TPUKJIATHBIX
3a71a4 U3 Pa3INYHbIX OTpaciei 3HaHUI
Y PEaJIbHOW KU3HH.

JlerCcTBUTENIBHBIC YHCIA.
PanponanbHbIe M MppallMOHATBHBIE
yucia. ApudmeTrndeckue onepanuu

C JCUCTBUTENBHBIMU YHCIIAMH.
[Tpubnn>xkEHHBIE BEIYUCIICHUS, IPABUIIA
OKpYTJICHUSI, MPUKUJKA U OLICHKA
pe3yJIbTaTa BEIYMCIICHHM.

MHO>KECTBEHHBIN anmapar

JUTS1 O CAHUS X013 PEIICHUS
MaTEeMaTUYECKHX 3a/]1a4, a TAKXKE
peabHBIX ITPOLIECCOB U SIBJICHUH,

IIPU pELIEHUU 3a]a4 U3 APYTHUX
y4eOHBIX MPEIMETOB.

OnepupoBarh NOHATUSIMU:
pPalMOHAIIBHOE YUCII0, IEHCTBUTEIBHOE
YHUCJI0, OOBIKHOBEHHAsS POOb,
JeCATUYHAs APOOb, MPOIIEHTHI.
BoimosHaTh apupmeTnyeckue
OIEpaliy C PALMOHAIIBHBIMU U
JEHCTBUTEILHBIMU YHCIIAMU;
npUOIMKEHHBIE BEIYUCIICHHUS,
UCIIOJIb3YsI TPaBUiIa OKPYTJICHHUS.
Jenars NPUKUAKY M OLIEHKY
pe3ynbTara BbIYMCICHUM.
OnepupoBaTh NOHATHSIMH:
TOI€CTBO, YpaBHEHHE, HEPABEHCTRO;

14
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ToxaecTBa U TOKICCTBCHHBIE
npeodpazoBaHusl. Y paBHEHHE, KOPEHb
ypaBHeHUs. HepaBeHCTBO, perieHue
HEpaBeHCTBA. MeTO 1 HHTEPBAJIOB.
Pemienue nensix u 1poOHO-
paIoHaIbHBIX YpPaBHEHUHN U
HEPABEHCTB

11€JI0€ U PallUOHAILHOE YPaBHEHUE,
HEPAaBEHCTBO.

BoInoJHATH Npeodpa3oBaHus 1ETbIX
Y pallMOHAJIbHBIX BBIPAKCHUH.
PemiaTh OCHOBHBIE TUIIBI IIEJTBIX
MppalHOHAIbHBIX YPABHEHUN U
HEPABEHCTB.

IIpumMeHAaATHh pallMOHAIbLHbBIC
YPaBHEHHUS U HEPABECHCTBA

JUTSL PEIICHUSI MAaTEMAaTHYECKUX 3a]1a4
Y 3aJ1a4 U3 Pa3JIMYHbIX 00JIaCTel HAYKH
Y pE€aJIbHOW KU3HU

®yukiuu u rpaduxu. CteneHb
C LIEJIbIM IIOKa3aTeseM

OyHK1MSA, CIOCOObI 3a1aHus (PYHKITUU.
B3aumuo obpatubie dynkuuu. ['paduk
(byHKITIH.

OO6nacTp onpeneneHust 1 MHOXXECTBO
3HaueHui pyHkuu. Hynu pyHkumm.
[TpoMexyTKH 3HAKOIOCTOSTHCTBA.
UéTHble 1 HEYETHBIC (DYHKITUH.
Crenens ¢ 11e1bIM TOKa3aTEeEM.
CranpaptHas popma 3anucu
JICUCTBUTEIBHOTO YHCJIA.
Hcnonw3oBanue moaxoasiieit Gopmbl
3aluCcy JEUCTBUTEIbHBIX YUCEI

JUISL pEIIEHUs MPAKTUYECKUX 3a/1a4

Y NIPEACTABIICHUS TAHHBIX.

OnepupoBarhb NOHATHAMU: PYHKIHS,
crocoO0bI 3a1aHus PYHKIIUU, B3AUMHO
oOpaTHbIe (PYHKITUHU, 001aCTh
OTIpe/IeTICHUS] © MHOXKECTBO 3HAUCHU
byHkunu, rpa@uk GyHKIMH; YETHOCTh
Y HEUYETHOCTh (PYHKLUU, HYJIH
GyHKIIUH, TPOMEXKYTKU
3HAKOTIOCTOSIHCTBA.

BbInoJHATH peodpa3oBaHus
CTETEeHEH C IIeJIbIM IOKa3aTeeM.
Hcnonp30Bath CTaHAAPTHYIO GOpMy
3aIlMCH JICUCTBUTECIILHOTO YHCJIaA.
dopmyIMpoOBaTH

1 WJLJIIOCTPUPOBATH IpapuuecKu
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CrenierHast GyHKIUS C HATypaTbHBIM
H 1IenbIM IToKa3ateneM. E€ cBoiicTBa 1

rpaduk

CBOMCTBA CTETIEHHOM (DYHKIIHH.
Bbipaxats popmysiamMu 3aBUCUMOCTH
MEK]ly BEJIMYNHAMM.

Hcnoab3oBath nugpoBbIe pecypebl
JUTsl TOCTpoeHUsI TpaduKOB PYHKITUU

Y U3YYECHHS UX CBOICTB

ApudmMeTrnuecKnii KOpeHb
N—OM CTEIIECHH.
HppannoHallbHbIE ypaBHEHHUSI
Y HEPABEHCTBA

18

ApudpmeTnueckuii KOpeHb
HaTypaJIbHOU cTeneHu. JlencTBus

C apu(METUUECKUMHU KOPHAMU N—OH
CTCIICHHU.

Pemenne nppaimoHanbHbIX YPaBHEHUN
Y HEPABEHCTB.

CaoiicTBa u rpaduk KOpHs N-oi
CTENIEHU

DopMyIMpPOBaTh, 3ANIMCHIBATH

B CUMBOJINYeCKO# popme

1 WVTIOCTPUPOBATH IPUMeEPaMH
CBOMCTBA KOPHsI N-O1 CTEIIEHH.
BbInoHATH peoOpa3zoBaHus
UppaLMOHAIbHBIX BEIPAKCHUN.
Pemiatb OCHOBHBIE THUIIBI
MppalMOHAIbHBIX YPaBHEHUIN

Y HEPABEHCTB.

IIpuMeHATH 1J15 peleHus
Pa3JIMYHBIX 32124 HPPALMOHAJIbHBIE
YPaBHEHMS U HEPABEHCTBA.
CTpoutb, YMTATh IrpaduK KOpHS N-0if
CTEINEHHU.

HUcnoab3oBaTh HU(PPOBBIE pecypChbl
JUTsl TOCTpOeHUsI rpadMKOB PYHKIUI
Y U3YYECHHUS UX CBOWCTB
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DopMyIIbl TPUTOHOMETPHUH. 22 Cunyc, KOCUHYC ¥ TAHT€HC YUCIIOBOTO OnepupoBarb NOHATUSIMH: CUHYC,
TpuroHomerpuueckue apryMeHTa. ApKCHHYC, apKKOCUHYC KOCHUHYC U TaHI'€HC IPOU3BOJILHOTO
YpaBHECHUS Y AQPKTAHTEHC YHUCIOBOTO ApTyMEHTA. yria.
Tpuronomerpuueckasi OKpyKHOCTb, HUcnogab3oBaTh 3anuch
ONPENEIICHUE TPUTOHOMETPUYECKHUX MIPOU3BOJIBHOTO yIJIa yepe3 00paTHbIe
(GYHKIIAN 9UCIIOBOTO apTyMEHTA. TPUTOHOMETPUUECKUE PYHKIIUU.
OCHOBHBIE TPUTOHOMETPUUECKHE BoinosHATH npeodpa3oBanus
dopmyinsl. [Ipeobpa3zoBanue TPUTOHOMETPUYECKUX BBIPAKECHUM.
TPUTOHOMETPUUECKHUX BBIPAKCHUI. PemiaTb OCHOBHBIE THUIIBI
Pemenne TpuroHomMeTpuyeCcKux TPUTOHOMETPUYECKUX YPABHEHUH
YPaBHECHUI
[TocnenoBarenbHOCTH 5 [TocnenoBarensHOCTH, CLIOCOOBI OnepupoBarhb NOHATUAMU:

U IPOrPECCUH

3a/1aHUsl TOCJIEI0BATEIbHOCTEN.
MOHOTOHHBIE NOCIEA0BATEIILHOCTH.
Apudmernueckas U reoMeTpuyecKas
nporpeccuu. beckoneuHo yOpiBaromast
reOMETPUYECKasl POTPECCUSL.
CyMmMa OeckoHEeUHO yObIBarOIIEH
r€OMETPUYECKON MMPOTPECCHH.
@opMyi1a CII0KHBIX TPOLIEHTOB.
Hcnionp3oBanue nporpeccun

JUTSL peLIEHUs peasIbHbIX 3aa4
MPUKIIATHOTO XapaKTepa

MOCJIE0BATEIBHOCTD,
apu(pMeTHiyecKas u reoMeTpudecKas
MIPOTpeccrur; 0ECKOHEUHO YOBIBAOIIIAS
reoMeTpuYecKas Mporpeccus, Cymma
OeckoHeuHO yObIBaroIen
r€OMETPUYECKOU MPOTrPECCHH.
3agaBaTh OCIIEI0BATENBHOCTH
Pa3JIMYHBIMU CTIOCOOAMHU.
IpumeHsaTs popMyTy CIT0KHBIX
NPOLEHTOB /IJIsl pellleHus 33/1a4

Y3 peajbHOU NPAKTUKU

(C UCTI0JIP30BAaHHEM KaJIbKYJISTOPA).
HUcnoab30BaTh CBOMCTBA
IIOCJIEA0BATEILHOCTEN U IIPOTPECCUI
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JJI1 pCHICHUS PCAJIbHBIX 3aaa4
IMPUKIIATHOI'O XapaKTCpa

[ToBTOpenue, o6o0IIeHNE, 3 OcHOBHBIE OHATHS Kypca anreopsbl IIpuMeHSI T OCHOBHBIC TOHATHS Kypca
CUCTeMaTH3aIlusl 3HAaHHUHA ¥ HavaJl MAaTeMaTHYECKOTO aHaIH3a anreOpbl U HA4YaJl MATEMaTUYECKOTO
10 knacca, o000mIEeHNE aHanu3a JJid peuieHus 3a1a4
U cUCTeMaTH3allvs 3HaHU! U3 peaJIbHOM JKU3HU U APYTHUX
IITKOJTHHBIX JTUCIIATUIAH
OBILEE KOJIMYECTBO 68
YACOBIIO ITPOT'PAMME
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11 KJIACC
HaumenoBanue pasnena  |[Konuuaectso OcHOBHOE coJiepKaHue OCHOBHBIE BU/IBI IESITEIIBHOCTH
(Temel) Kypca 4acoB oOyyJaronmxcs
CreneHb ¢ pallMOHAJIbHBIM 12 CreneHb ¢ palmOHAIBHBIM DopMyJIMPOBaTh, 3ANIMCHIBATH

MIOKAa3aTeJEeM.
[TokazaTenbHast GyHKITHUA.
[Toka3aTenbHbIC YPABHEHUS
Y HEPABEHCTBA

nokasatesieM. CBOMCTBa CTENIEHHU.
[IpeobpazoBaHue BBIpAKECHUH,
coJiepKallluX PalMOHAJIbHBIE CTEIEHU.
[TokazarenbHbIC YpaBHEHUS

Y HEPABEHCTRBA.

[TokazarenbHas QyHKIMA, €€ CBOMCTBA
U rpaduk

B CUMBOJINYeCKOH popme

U WIJIIOCTPUPOBATH IPUMeEpaMu
CBOKCTBA CTEIICHH.

IIpuMeHsTH CBOMCTBA CTEIICHU

U1 IpeoOpa30BaHMsI BEIPAKEHUH.
DopmyIMpPOBATH

Y WIJIOCTPUPOBATH rpadpuyecku
CBOMCTBA MMOKA3aTEIbHOU (QYHKIUH.
PemiaTs OCHOBHBIE TUIIBI
NIOKA3aTEJIbHBIX YPABHEHUN

Y HEPaBEHCTB.

Hcnoab3oBath HudpoBbie pecypeol
JUTSl IOCTPOEHUSI TpauKOB (PYHKIMI
Y U3YyYE€HUS UX CBOWCTB

Jlorapudmuueckast GyHKITUS.
Jlorapudmudeckue ypaBHEHUS
1 HEPaBEHCTBA

12

Jlorapudwm uucna. JlecsiTuanbie
U HaTypajbHBIC TOTapU(MBI.
[IpeobOpazoBaHre BEIpaXKCHUH,
COJIEpIKaIllUX JOTapu(MBbI.
Jlorapudmuueckre ypaBHEHUS
Y HEPABEHCTBA.

®opMyIHPOBATH, 3AIIUCHIBATH

B CUMBOJINYeCKOil popme

U MWJJIIOCTPUPOBATH PUMeEPaMu
CBOlCTBa Jlorapudma.

BbInoHATH IpeoOpa3oBaHus
BBIPQXEHUI, COAepKAIINUX JOTapUPMBI.
DopmyIMpOBaTH
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Jlorapudmuueckas QyHkuus, eé
CBOMCTBa U rpaduk

U WJLJIIOCTPUPOBATH rpadguyecku
CBOICTBA JIOTapU(PMHUUECKON (PYHKITUH.
PemiaTs OCHOBHBIE THUITBI
aorapu(pMUUECKUX ypaBHEHUH

Y HEpaBEHCTB.

Hcnoab3oBarh HH(PPOBHIE peCyPChI
JUTSl IOCTpOeHUsI TpaduKOB (PYHKITHI
U U3y4YEHUS UX CBOICTB.
3HAKOMMTBHCS ¢ UCTOPHEH pa3BUTHSA
MaTeMaTUKU

TpuroHomerpuueckue
GyHKIUY U UX TPaQUKH.
TpuroHomerpuueckue
HEPABEHCTBA

Tpuronomerpruyeckue GyHKIUU, UX
CBOICTBA U TpaduKwy.

[IpuMepsl TPUTOHOMETPUUECKUX
HEPaBEHCTB

OmnepupoBarh

NOHSITHEM TlepuonyecKas pyHKIHs.
CtpouThb, aHAJIM3UPOBATD,
CPaBHMBATB IpapuKu
TPUTOHOMETPUUYECKUX (PYHKIIHI.
DopMyIHPOBATH

U WJIIOCTPUPOBATH rPauuecKu
CBOMCTBA TPUTOHOMETPHUUYECKHUX
(byHKIHIA.

Pemats npocreiimme
TPUTOHOMETPUUECKHE HEPABEHCTBA.
HUcnoab3oBath rpapuku 11
pelIeHUs] TPUTOHOMETPUYECKHUX
HEPABEHCTB.
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Hcnoab3oBarh HH(PPOBHIE peCypPChI
JUISL TIOCTPOCHHMS TpauKOB PyHKIIHIMA
Y U3yYE€HUS UX CBOWCTB

[IpousBonnas. [Ipumenenue
MIPOM3BOIHOU

24

Henpepwiubie pyHKimu. Meto

HHTCPBAJIOB JJIAA PCHICHUA HCPABCHCTB.

[IpousBoaHas GpyHKUHUU.
['eomeTpuyeckuii u GU3NUECKUI
CMBICJI ITPOU3BOIHOM.

[Ipon3BoAHBIE PTIEMEHTAPHBIX
bynkuuii. [IpousBoaHas CyMMBl,
MIPOU3BEICHUS, YACTHOTO (DYHKIIHA.
[IpuMeHeHne nponu3BOTHON

K MCCJICIOBAaHUIO (DyHKITHIT

Ha MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxosxnenne HanbobIero

Y HAUMEHBIIIETO 3HaYCHUST PYHKITUU
Ha OTpE3Ke.

[IpumeHnenne MpoON3BOIHOM

JUISL HAX 0K JICHUST HAMUTYYIIIETO
pelIeHUs B IPUKIIA/IHBIX 33/1a4ax,
JUTSL OIPEJETIEHHS] CKOPOCTH MPOLECCa,
3aJlaHHOTO (HhOPMYJION MK TpauKomM

OnepupoBatb NOHATUSAMM:
HernpepbiBHAS QYHKIIUS; IPOU3BOIHAS
GbyHKITIH.

Hcnoab30BaTh reOMETpUYECKUN

U (PU3UYECKUN CMBICI IPOU3BOTHOM
JUISL PELLICHUS 3a/1a4.

Haxoaurb 1pon3BoIHbIE
AJIEMEHTAPHBIX (PYHKIIHM, BBIYHCIAATH
IIPOU3BOJIHBIE CYMMBI, IPOU3BEICHUS,
YaCTHOTO (PYyHKITUH.

Hcnoab30BaTh NMPOU3BOIHYIO

JUTS KicclieIOBaHus (DyHKIIMU

Ha MOHOTOHHOCTb U DKCTPEMYMBI,
NPUMEHATH Pe3yJIbTaThl
HCCJIeA0BAHMS K ITOCTPOCHUIO
rpadukoB. [IpuMeHATH TPOU3BOTHYIO
JUIS. HAXOXKJICHUST HAWITYYILEerO
pelIeHus] B IPUKJIAAHBIX, B TOM YHCIIE
COLMAJIbHO-DKOHOMUYECKHX, 3a7adax.
3HAKOMHMTBCH ¢ MCTOPHEH Pa3BUTHUS
MAaTeMaTH4YECKOTO aHaIN3a
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WHTerpan u ero npuMeHeHHs 9 [lepBooOpa3nas. Tabnuma OnepupoBath NOHATUAMM:
NEepPBOOOPA3HBIX. nepBooOpazHas, MHTErpal.
HNnTerpai, reoMmeTprudecKkui Haxoauts nnepBooOpa3Hbie
Y (PU3HYECKUI CMBICI MHTErpaa. AJIIEMEHTAPHBIX (QYHKINH; BBIYUCIATH
Boruucnenue unterpaia no gopmyse uHTerpai mo popmyJae Herorona—
Hrrorona—JleitOauma JletiOnuma.
3HAKOMUTBCS ¢ MICTOPHEN Pa3BUTHS
MaTEMaTUYECKOIO aHAIU3a
CucremMbl ypaBHEHHM 12 CHCTEMBI TUHEWHBIX YPABHEHUH. OnepupoBaTh NOHATHAMU: CCTEMA

Pemenne nmpukitagHpIx 3a1a4

C MOMOIIBIO CUCTEMBI IMHEMHBIX
YpaBHECHUM.

CHCTEMBI M1 COBOKYITHOCTH LIETIBIX,
pPaLMOHAIBHBIX, UPPALMOHAIBHBIX,
NOKa3aTeIbHbIX, JOrapU(PMHUUECKUX
YPaBHEHUU U HEPABEHCTB.
Hcnonb3zoBanue rpaukoB GyHKIUN
JUISl PELIEHUs] YPABHEHUN U CUCTEM.
IIprumeHeHune ypaBHEHU, CUCTEM

Y HEPABEHCTB K PELICHUIO
MaTeMaTUYECKUX 3a7a4 U 3a71a4

U3 pa3IMYHBIX 00acTel HAyKH

Y PEAJIbHOU KU3HU

JIMHEVHBIX YPABHEHUH U €€ pEellCHUE.
Hcnoab30BaTh CUCTEMY JIMHEUHBIX
YPaBHEHUM JJISI pEIICHUS
IIPAKTUYECKUX 3a/1a4.

Haxoaurtsb pemieHus MpoCTEUIINX
CHUCTEM U COBOKYITHOCTEHN
pPalMOHAIIBHBIX YPABHEHUN

Y HEPABEHCTB.

Hcnoan3oBathb rpaduku QyHKIU
11 PELLICHUS] YPAaBHEHUM.
MoaeaupoBaTh peajibHbIE CUTYAIUU
Ha SI3BIKE aNreOpbl, COCTABISATh
BBIPAKECHUS, YPABHEHMS, HEPABEHCTBA
Y CHUCTEMBI I10 YCIOBHIO 334U,
HCCJIEI0OBATH OCTPOCHHBIE MO/IeJTH
C UCTIOJIb30BAHUEM allapara aareopsbl
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HarypanpHble u nesnsie uncia

HarypansHbie u niensie yncna
B 331a4aX U3 PEaJIbHOMN KU3HU.
[Ipu3HaKu 1E€IMMOCTH LENBIX YUCEI

OnepupoBaTh NOHATHAMM:
HaATypaJbHOE YMCIIO, 1IEJI0€ YUCIIO.
Hcnonb30BaTh MpU3HAKK ACTUMOCTH
LEJBIX YHCEN, pa3JIoKeHUE Ynciia

HAa [POCThIE MHOXUTENN JJI PEIICHUS
3a1a4

[ToBTOpEeHue, 006001ICHHE,
CHCTEeMaTH3aIis 3HaHUH

18

OCHOBHBIC TTOHATHS Kypca anreOpsl
1 Ha4aJl MaTEMaTHIECKOT0 aHAJIN3a,
00001IIEHNE U CUCTEMATHU3AIIUS 3HAHUI

Pemate npuK/JIagHbIe 321241

U3 pa3InYHbIX 00JacTe HaAyKH

Y pEaJIbHOM KU3HU C TOMOLIBIO
OCHOBHBIX MOHATUHN Kypca ajireopsl
Y Ha4yaJl MAaTEMaTUYECKOTO aHaJIN3a.
Bbi0upaTh ontuMaibHbEe CIOCOOBI
BBIYMCIICHUN.

Hcnoab3oBarth 11s pelieHus 3a1a4
ypaBHEHUS, HEPABEHCTBA U CUCTEMBI
ypaBHEHUH, CBOMCTBA QyHKUUIA

U TpadKoB

OBLIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME
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OEJAEPAJIBHAA PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«I'EOMETPUS»

INOACHUTEJIBHASA 3AIINCKA

BaxxnoctpyueOHOTO Kypca TE€OMETpMH Ha YPOBHE CpETHEro OOIIEro
oOpa3oBaHusi OOYCJIOBJICHAa MPAKTUYECKOW 3HAYMMOCTBIO METANpPEIMETHBIX H
MPEIMETHBIX PE3YJIbTATOB OOyYEHUS TE€OMETpUHM B HAMNpPaBICHUU JIMYHOCTHOTO
pa3BuTHs oOydaromuxcsa, (opmupoBaHus (QYHKIIMOHAIBHOM  MaTeMaTHYEeCKOMN

IPAaMOTHOCTH, U3YYEHUS IPYTrUX Y4eOHbIX TUCHUIUIMH. Pa3BuTHe y oOydaronimxcs
MPaBUJIBHBIX MPEJICTABICHUN O CYUIHOCTH U MPOUCXOXKIACHUU F€OMETPUUYECKHUX
a0CTpakIMii, COOTHOIIEHHUH PEAJbHOTO U HUCANBHOTO, XapaKTepe OTpPaKEeHUs
MaTEMaTUYECKON HAyKOU SIBJICHUI U MPOIIECCOB PEeaIbHOTO MUPa, MECTE T€OMETPUU
B CUCTEME HayK U POJIY MAaTEMaTUYECKOrO MOACIUPOBAHUS B HAYYHOM IMO3HAHUH U
B [IPAKTUKE CIOCOOCTBYET (POPMUPOBAHHIO HAYYHOTO MUPOBO33PEHUS 00YUArOIINXCS, a
TaK)K€ KaueCTB MBIIIJICHUS], HEOOXOAUMBIX JJIs a/lallTallii B COBPEMEHHOM OOIIECTBE.
["'eoMeTpus sBIsI€TCA OAHUM M3 0a30BbIX IPEAMETOB Ha YPOBHE CPEIHETO OOIIEr0O
oOpa3oBaHMsl, TaK Kak OOECIEYMBACT BO3MOXHOCTb M3YUYEHMS KaK TUCIUILINH
€CTECTBEHHO-HAYYHOW HAIIPaBJIECHHOCTHU, TAK 1 TYMaHUTAPHOM.

Jlornyeckoe MbIIUIEHUE, (QOpMUpPYEMOE TIPU HM3YYEHUH OOYyYarolUMUCH
NOHATUHUHBIX OCHOB T€OMETPUHU M MOCTPOECHUU LENOYKH JIOTHYECKUX YTBEPKICHUN
B XOJI€ PELICHUS] TEOMETPUUECKUX 3a/1a4, YMEHUE BBIIBUTaTh U OIPOBEPIaTh 'MIIOTE3bI
HEIMOCPEICTBEHHO UCIOJIb3YIOTCS IPU PELIEHUH 33]1a4 €CTECTBEHHO-HAYYHOT'O LIMKJIA,
B YaCTHOCTHU U3 Kypca (PU3UKH.

YMeHne OpUEeHTHPOBATHCS B IPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJIb BO BCEX
o0JacTsAX JAesATeNbHOCTH uenoBeka. OpHUEHTalus YeloBeKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOAMMOE YCIOBUE €0 COLMAIBLHOTO ObITHS, (hOpMa OTpakeHUs
OKPY’KaIOILIEr0 MUPA, YCIOBHUE YCIEIIHOTIO MO3HAHMUS U aKTUBHOTO MPEeoOpa3zoBaHUs
JNEUCTBUTENBHOCTH. OnepupoBaHHE NPOCTPAHCTBEHHBIMU O0pa3aMu OOBEAUHSIET
pasHble BHIbl y4eOHOM W TPYAOBOM JIE€ATENbHOCTH, SBISETCA OJHUMU3
npo(eCcCHOHANBHO BAXKHBIX KauyecTB, MO3TOMY aKTyajbHa 3a7ada (HOPMHUPOBAHUSY
o0Oy4aromuxcsi MPOCTPAHCTBEHHOTO MBIIIJICHUSI KaK pPa3HOBUIHOCTU OOpa3HOIo
MBIIUIEHUST — CYHIECTBEHHOIO KOMIIOHEHTa B IIOAIOTOBKE K MPaKTHYECKOU
JeSATEIbHOCTH 110 MHOTUM HaIlpaBJICHUSIM.

Lenb ocBoeHUs mporpamMmbl ydeOHOTo Kypca «l eomeTpusi» Ha 6a30BOM ypOBHE
o0yueHus — o0I1Ie00pa3oBaTebHOE U OOIIEKYJIBTYPHOE Pa3BUTHE OOYYaAOIIMXCS
yepe3  oOecreuyeHWe  BO3MOXKHOCTM ~ NPUOOpPETEHUST W HCIOJb30BaHUS
CHUCTEMAaTUYECKUX TEOMETPUUCCKUX 3HAHWM M JACUCTBUH, CEIU(UUHBIX TEOMETPUH,
BO3MOKHOCTH YCHEIIHOTO MPOJOJKEHHsSI 00pa30oBaHUsl 1O CHEUUAJIBHOCTSIM, HE
CBSI3aHHBIM C MPUKIATHBIM UCIIOJIB30BAHUEM T€OMETPUH.

[IpuoputeTHBIMM 33JayaMu  OCBOEHHUS yuyeOHOro kypca «l'‘eomeTpum» Ha
6a3zoBoM ypoBHe B 10—11 kiaccax sBisitoTCs:
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(opMupOBaHUE MPEICTABICHHUSI O FEOMETPUM KaK YaCTH MHPOBOU KYJIbTYPHI U
OCO3HaHUE €€ B3aUMOCBSI3U C OKPYKAIOIIHUM MUPOM;

(opMupOBaHUE TPEACTABICHUS O MHOTOIPDAaHHUKAaX W TejJaxX BpPALLEHUS Kak
0 BAKHEWIINX MAaTEMAaTUYECKUX MOJECIIAX, MO3BOJIIOIIMX ONMCHIBATH U H3y4aTh
pa3HbIE SIBJICHUS OKPYXKAIOIIEr0 MHUPA;

(dopMupoBaHrHE yMEHHs paclo3HaBaTh Ha YEpPTEKaxX, MOJEISIX U B peaTbHOM
MUpPE MHOTOTPAaHHUKH U T€Ja BPAILCHHUS;

OBJIAJICHUE METOAAMM pEIICHUs 3aJady Ha IMOCTPOEHUS Ha H300pakKeHUAX
IPOCTPAHCTBEHHBIX QUTYD;

dopmupoBanue yMEHUS OIEepUPOBATh OCHOBHBIMU MOHATUSAMU
0 MHOT'OTPaHHUKAX U TeJIaX BPAIlleHHUsI U UX OCHOBHBIMU CBOMCTBAMUY;

OBJIaJICHHE AJITOPUTMAMH pEIICHUS OCHOBHBIX THUIIOB 3a/a4y, (pOpMUPOBAHUE
YMEHUS IIPOBOJIUTH HECJIOKHBIE JIOKA3aTENbHBIE PACCYKIEHUS B XOJAE pEUICHUS
CTEPEOMETPUYECKHUX 3a7a4 U 3a/1a4 C IPAKTUUECKUM COACPKAHUEM;

pa3BUTHE MHTEJUIEKTYaJIbHBIX W TBOPYECKHX CHOCOOHOCTEM 0Oydaromuxcs,
[IO3HABATEJIbHOM  AKTUBHOCTH,  MCCIIEJOBAaTEIbCKUX  yYMEHUH, KPUTUYHOCTHU
MBILLICHUS;

dopmupoBaHre (PyHKIUMOHAIBHONH TPAMOTHOCTH, PEJIEBAHTHON r€OMETPHHU:
YMEHHE pAaclo3HaBaTh MPOSIBICHHUS T'€OMETPUYECKHX MOHATHH, OOBEKTOB H
3aKOHOMEPHOCTEN B PEaIbHbIX KU3HEHHBIX CUTYyalUsX U IPHU W3YUYEHUU JIPYTUX
y4eOHBIX  MPEIMETOB, MPOSIBICHWS  3aBUCUMOCTEM W 3aKOHOMEPHOCTEM,
(bopMyIMpOBaTh UX Ha SI3BIKE TEOMETPUU U CO3JaBaTh I'€OMETPUYECKUE MOJENH,
INPUMEHITh OCBOCHHBI T€OMETPUYECKHUW amnmapar [Uisl peleHus PaKTHKO-
OpPUEHTHUPOBAHHBIX 33]1a4, UHTEPIPETUPOBATH U OLIEHUBATh NOJyYEHHBIEPE3YIbTATHI.
OTIMYUTENbHON ~ OCOOEHHOCTBIO  MPOrPaMMbl O TEOMETPUM  SIBISIETCS
BKJIIOYEHHE B KypC CTEPEOMETPUU B Hauaje €ro M3y4yeHus 3ajad, pelIaeMbIX Ha
YPOBHE UHTYUTHBHOTO MTO3HAHUSI, ¥ ONPE/IEIEHHBIM 00pa30M OpraHu30BaHHas paboTa
HaJ| HUMH, YTO CIOCOOCTBYIOT Pa3BUTHUIO JIOTHYECKOTO M MPOCTPAHCTBEHHOI'O
MBIIUICHUS, CTUMYJHMPYET MPOTEKAHWE WHTYUTHUBHBIX MPOLECCOB, MOTHUBHPYETK
JNaJbHEUIIEMY U3YUEHUIO ITPEAMETA.

[Ipeanourenue OTAAETCS HAIISIIHO-KOHCTPYKTUBHOMY METOAY OOYy4YeHUs, TO
€CTh TEOPETUYECKHE 3HAHMSI MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEIMETHO-
NPAKTUYECKOM  NIESATENbHOCTH. Pa3BUTHME INPOCTPAHCTBEHHBIX MPEACTABICHUN
y 00y4arluxcs B Kypce CTEpEOMETpPUU MPOBOAUTCS 3a CUET pElIeHHs 3aJaydHa
CO3JJaHUE  MPOCTPAHCTBEHHbIX  00pa3oB M  3aJay  Ha  ONEpUpPOBAHUE
IpPOCTpaHCTBEHHbIMU oOpa3zamu. Co3gaHue oOpa3a MPOBOJUTCA C OMNOPOM Ha
HaIJISIIHOCTh, @ ONEPUpPOBaHUE 00pPa30M — B YCIIOBUSX OTBJICUEHUSI OT HAIJISIIHOCTH,
MBICJIEHHOT'O U3MEHEHUS €r0 UCXOTHOTO COJIEP KaHUSI.

OCHOBHBIMHU  COZIEpXKATEIbHBIMA JIMHUSIMU ydyeOHOTO Kypca «['eomerpus»
B 10-11 «wmaccax sBusitorcs: «MHororpanHukn», «lIpsMbie u  TIOCKOCTH
B MPOCTPAHCTBEY, «Tena BpameHus», «BeKTOpbl U KOOpAUHATHI B MPOCTPAHCTBEN.

25



denepanpHaspadbouasporpammalMaremartrka. 1 0—1 1kmaccri(0a30BBIHYPOBEHB)

dopmupoBaHUE JTOTHUECKUX YMEHHH pacIipeiesieTCsl HE TOJIBKO MO COIePiKaTeIbHBIM
JIVMHHSIM, HO | 10 ToJ1aM 00ydYeHHs Ha YPOBHE CpeHero o0miero oopa3oBaHus.

Conepxxanne 00pa3oBaHUsA, COOTBETCTBYIOUIEE MPEAMETHBIM pe3yJbTaTaM
OCBOCHHUSI TPOTPAMMBI IO TEOMETPUH, pACIpeAeNEHHBIM [0 TojaM OOydYeHUs,
CTPYKTYpUPOBAHO TaKUM 00pa3oM, 4TOOBI OBJIaICHUE T€OMETPUUECKUMHU MOHATUAMU
¥ HaBBIKAMH OCYIIECTBIILIOCH MOCIIEIOBATEIFHO U TIOCTYMATEIbHO, C COOIOICHUEM
MPUHIINTIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIOYAINUCH B OOIIYIO CUCTEMY
TeOMETPUUECKUX MPEACTABICHUIN 00yJaromuxcsl, paciupsis u yriayounss e€, oopasys
IPOYHBIE MHOYKECTBEHHBIC CBSI3H.

OO1miee 4nMcIO0 YacoB, PEKOMEHIOBAHHBIX [IJII HM3y4YeHHUS Yy4eOHOro Kypca
«["'eomerpusi» — 102 gaca: B 10 kiacce — 68 gacos (2 yaca B Heenmo), B 11 kimacce — 34
yaca (1 gac B Hegento).

COJEPXAHUE OBYYEHUSA

10 KVIACC

IIpsiMbIe ¥ IIOCKOCTH B MIPOCTPAHCTBE

OCHOBHBIE NTOHATHS CTEPEOMETPHUM. TOUKa, IpsAMasi, INIOCKOCTh, TPOCTPAHCTBO.
[TonsiTue 06 aKCMOMAaTUYECKOM IIOCTPOEHUU CTEPEOMETPUN: AKCHOMBI CTEPEOMETPHUU
Y CJIEACTBHUSI U3 HUX.

B3anmHOe pacnonokeHue IpsAMBIX B NPOCTPAHCTBE: IIE€PECEKAIOLIMECH,
IapajuleNIbHbIE U CKpeNMBaromecs npsamele. [lapamensHOCTh TPSAMBIX U TNIOCKOCTEN
B NPOCTPAHCTBE: MAPAJUIEIBHBIE MPSAMBIE B INPOCTPAHCTBE, NAPALIEIBHOCTh TPEX
MPSAMBIX, MApPaUIENbHOCTh MPSIMOW M IUIOCKOCTH. YTIJbl C COHAIPABICHHBIMHU
CTOPOHAMH, YTOJ MEXAY MPSIMBIMU B MPOCTpaHCTBE. llapamienbHOCTh MIIOCKOCTEN:
NapajyiejibHble IUIOCKOCTH, CBOMCTBA MapajuIeNIbHBIX IUIOCKOocTen. [Ipocreimmue
IPOCTPAHCTBEHHbIE (DUTYpbl HA IJIOCKOCTH: TETpadJp, KyO, Mapajuiesenume],
MMOCTPOCHUE CEYCHUM.

[lepnieHAUKYISIPHOCTD TPAMOM M IUIOCKOCTH: NEPIECHAUKYJSPHBIE IPSAMBIEB
IIPOCTPAHCTBE, NPSIMBIE NMAPAIIIENBHBIE U NEPIIEHAUKYIISIPHBIE K TIIOCKOCTH, IIPU3HAK
MEPIIEHAUKYJIIPHOCTH MPSIMOU U TIJIOCKOCTH, TEOPEMA O MPSAMOU MEPIEHAUKYIISIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YTOJI MEXKAY NPSMOU U TIJIOCKOCTBIO, IBYTPAHHBIN
YTOJI, IAHENHBIN YroJI ABYTPAHHOTO yria. [lepnenaukynsp u HaKJIOHHBIE: paCCTOSTHUE
OT TOYKH JIO TJIOCKOCTH, PACCTOSIHUAE OT MPSIMOM JI0 TUIOCKOCTH, TMIPOCKITUS (PUTYphI
Ha IUIOCKOCTh. lIepneHauKyIsspHOCTh IJIOCKOCTEH: MPU3HAK NEPHNEHIUKYJISIPHOCTU
JIBYX ILUTOCKOCTEU. Teopema o TpEX NePIEeHANKYIAPaXx.

MHoOrorpaHHuKu

[ToHsiTHE MHOTOrpaHHHMKA, OCHOBHBIE DJIEMEHTHl MHOTOIPAaHHMKA, BBIIIYKJIBIE U
HEBBIITYKJIBIE MHOTOTPAaHHMKH, pa3BEPTKa MHOrorpanHuka. [Ipmsma: n-yrosbHas
npu3Ma, TpaHU U OCHOBAHMS MPU3MBI, MpsAMas U HAKJIOHHAs MPU3MbI, OOKOBas U
II0JIHAs IOBEPXHOCTH Npu3Mbl. Ilapannenenunesn, npsaMOyroJibHbIN ITapalIeIeuIe
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u ero cpoiicTBa. [lupamuaa: n-yronpHas nMpaMuaa, TpaHd U OCHOBAHHWE IMUPAMHU/IBI,
OOKOBasi M MOJIHASl MOBEPXHOCTh NMUPAMM[IbI, NPaBUIIbHAS U yCEUEHHAs NMUPAMMJA.
OneMeHTbl TNpu3Mbl W nupamuabl. [IpaBHJIbHBIE MHOTOTPAaHHUKH: IIOHSTHE
PaBUJIBHOTO MHOTOTPAaHHUKA, MpaBWJIbHAs NpPU3Ma W TMpaBUJIbHAs MUpaMUIA,
paBUIbHAs TPEYroJjbHas NMUpamMuAa U MpaBUIIbHBIN TeTpasap, Ky0. IlpeacraBnenue
0 IPABWJIBHBIX MHOTOI'PAHHMKAX: OKTa’Ap, JoAeKa’Ap U ukocadap. CeueHus npu3Msl
Y IUPaMU/BI.

CummeTpust B IPOCTPAHCTBE: CHMMETPUS OTHOCHUTEIBHO TOYKH, IIPSIMOM,
IJIOCKOCTH. DJEMEHThl CUMMETPHUM B MHPAMUJIAX, NapaJIIeIeNUNeax, TPaBUIbHbIX
MHOT'OTPaHHUKAX.

Brruncnenue 371eMeHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHanu, yrisl. [lnomans
OOKOBOW IOBEPXHOCTM M TIOJHOM TOBEPXHOCTH MPSAMOWA MPU3MBI, IUIOIIAAb
OCHOBaHMi1, TeopeMa 0 OOKOBOM MOBEPXHOCTH IpsiMOi mpu3Mebl. [lnomans 00KOBOMI
IIOBEPXHOCTH W TOBEPXHOCTH NPABWIBHOW NHUPAMHIBI, TEOpeMa O IUIOLIAAU
yceuéHHoi nupamuibl. [lonstre 06 06béMe. OOBEM NUpaMUIbl, TPU3MBI.

[logoOHpie Tenma B npocTtpaHcTBE. COOTHOLIEHUS MEXKAY IUIOMIAIIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TE.

11 KJIACC

Tesna Bpamenust

[Hunuuapuyeckas MOBEPXHOCTb, 00pa3yroe MUIUHAPUIECKOW MOBEPXHOCTH,
OCh MWJIMHAPUYECKOU moBepXHOCTH. [lunuHap: ocHoBaHUs U OOKOBasi MOBEPXHOCTb,
00pa3yrolas u ocCh, IJIOIIaAb OOKOBOUW U MOJHON MOBEPXHOCTH.

Konunueckasi moBepxXHOCTb, OOpa3yroIIue KOHUYECKOW IMOBEPXHOCTH, OCh H
BEpIIMHA KOHMYECKOW moBepXHOCTH. KoHyC: OCHOBaHME U BepIIMHA, 00pa3yromas 1
OCh, TUIOIIA, OOKOBOM M MOJHON MOBEPXHOCTH. Y CCUEHHBIM KOHYC: 00pa3yIolue
BBICOTA, OCHOBAHUS U OOKOBAasi MOBEPXHOCTD.

Chepa m map: 1eHTp, paauyc, AUaMETp, IUIOMIAJb IMMOBEPXHOCTU CQEPHI.
B3aumHoe pacrnonoxkenure cepbl M IMIOCKOCTH, KacaTelibHasi MIOCKOCTh K cdepe,
I01aab Chephl.

N3o0OpakeHue Ten BpallleHus Ha IJIOCKOCTU. Pa3BépTka IMHApPA U KOHYCA.

KomMOuHanuu Ten BpalieHusi ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMMCAHHBIN
0Ko0J10 cepsl, chepa, BUcaHHAS B MHOTOTPAHHUK, UJIU TEJIO BPAILICHHUS.

[Tonsatue 06 o0nEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 006 00BEME
MPSIMOYTOJILHOTO TIapaJijiesienumnena u cieAcTBus u3 He€. O0BEM IuIMHIpa, KOHYyCa.
OO0bEM mapa u wiomanb cepsl.

[Tono6nsie Tema B mpocTpaHcTBe. COOTHOLIGHUSI MEXAY TUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMU MTOAOOHBIX TE.

Ceuenust nwmHApa (MapajiiedIbHO U NEPHEHAUKYISIPHO OCH), CEYEHHUS] KOHYyCa
(mapajuieTbHOE OCHOBAHMIO U MTPOXO/IAIIEE YEPE3 BEPILIUHY), CEUEHHUS 11apa.
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BexTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekrop Ha miIockocty U B nmpocTtpaHcTBe. CI0KEHHE U BBIYMTAHUE BEKTOPOB.
YMHOKEHME BEKTOpa Ha 4MciO. PasmokeHue BeKTOopa Mo TpEM HEKOMIUIaHAPHBIM
BekTopaM. [IpaBuiio mapamienenunena. Pemenne 3ana4, CBA3aHHBIX C IPUMEHEHUEM
IIpaBWJI ACUCTBUM ¢ BeKTOopamu. [IpsMoyrosibHas cucteMa KOOpAuHAT B IIPOCTPAHCTBE.
Koopaunate! Bektopa. [IpocTenmmue 3a1aun B KOOpAXHATaX. Y TOJI MEXIY BEKTOPaMHU.
CkaJsipHOE TPOM3BEICHHE BEKTOPOB. BpIUMCIEHHE YIVIOB MEXAYy HPSAMBIMU U
IUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBII METOJI IPY PELIEHUY FEOMETPUYECKUX 3a1a4.

INPEAMETHBIE PE3YJIBTATHI

K konmy oOydenus B 10 kjacce o0Oy4aromIuiicsl TMOMYYHUT CICAYIOIIHC
peIMETHBIC PE3yIbTaThI:

OTIEpUPOBATH MOHITHSIMH: TOUKA, MPSIMasi, IIIOCKOCTD;

MPUMEHATh aKCHOMBI CTEPEOMETPUHM W CIICJCTBUS W3 HUX TPH PCUICHUH
TeOMETPUUYECKUX 33/1a4;

OMEepUPOBAThH MOHATUSAMU: TMAPALIETHHOCTh U MEPIEHANKYISPHOCTh MPSMBIX U
IUIOCKOCTEH;

KJaccu(UIIMPOBATh B3aMMHOE  DPACMOJOKEHHE TMPAMBIX M IUIOCKOCTEH
B IIPOCTPAHCTBE;

OTIEpUPOBATH MOHITHSAMH: JABYTPAHHBIN YroJl, TPaHU ABYTPAHHOTO yTia, pedopo
JIBYTPAHHOTO yTJja, TUHEHHBIN YroJl IBYTpaHHOTO yIJia, TpaJyCcHasi Mepa JIBYTPaHHOTO
yria;

OMEepUpOBaTh TOHSTHSMHU: MHOTOTPAHHUK, BBINYKIBIA U  HEBBITYKJIBIHA
MHOTOTPAaHHHK, 3JIEMEHTHI MHOTOTpaHHUKA, TPAaBUIILHBII MHOTOTPaHHUK;

pacmo3HaBaTh OCHOBHBIC BHJbI MHOTOTPAHHHMKOB (NUpamMuia, IMpU3Ma,
IPsIMOYTOJIBHBIN Napajijiesienunesn, Kyo);

KJ1acCU(UIIMPOBATH MHOTOTPAHHUKH, BBIOMpas OCHOBaHUS IS Kiaccuukarm
(BBIITYKJIbIE U HEBBITTYKJIbIE MHOTOTPAHHUKH, MPABUJIbHBIE MHOTOTPAHHUKH, IPSIMBIE U
HAKJIOHHBIE PU3MBI, TapaJlIeIeMUIe/Ib]);

OTIEpUPOBATH TOHATUSMU: CEKYIIas INIOCKOCTh, CEYEHNE MHOTOTPAaHHHUKOB,

OOBSCHATH MPUHIUIIBI TOCTPOCHUS CEYEHUI, UCTIOb3YsI METOJ CIIE/I0B;

CTPOUTH CEYEHHS] MHOTOTPAHHUKOB METOJIOM CJIE/IOB, BBIMOJHATH (BBHIHOCHBIE)
IJIOCKUE YEPTEKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BUJ CBEPXY, COOKY,
CHU3Y;

pemarh 3a7a4i Ha HaXOXJICHHE Te€OMETPHUYECKUX BEIMYWH IO oOpaslaM WU
QITOPUTMaM, TIPUMCHSS W3BECTHBIC aHAJTUTHYCCKHE METOABl TPU PEIICHUH
CTaHJAPTHBIX MAaTEMAaTHYECKHX 3aJlad Ha BBIYUCICHHE PACCTOSHUN MEXIY IBYMS
TOYKaMH, OT TOYKH JI0 MPSMOH, OT TOUKH JI0 IIIOCKOCTH, MEXKIY CKPEIINBAIOIIIUMUCS
PSIMBIMH;

pemaTh 3a7Ja4i Ha HAaXOXKJICHHE T€OMETPUUYECKUX BEIUYHMH MO 00pasiam win
ITOPUTMAaM, TIPUMEHSS M3BECTHBIE AHAIMTUYCCKUE METOJMBI MPU PEIICHUU
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CTAaHIAPTHBIX  MAaTEMAaTHYECKWX  3aJad Ha  BBIUYUCICHHE  YIJIOB  MEXIY
CKPEIIUBAOIIUMUCS MPSMBIMH, MEXIY MPSMOH M TUIOCKOCTHIO, MEXKTY TIIOCKOCTSIMH,
JIBYTPAHHBIX YTJIOB;

BBIYUCIIATh OOBEMBI M TUIOMIAJAM TIOBEPXHOCTEH MHOTOTPAHHHUKOB (IIPU3Ma,
UpaMua) ¢ MPpUMEHEHHEM (DOPMYII, BEIYHCIATH COOTHONICHUS MEXIY TIOMIAISIMH
MOBEpXHOCTEH, 00bEMaMH TT0TOOHBIX MHOTOTPaHHHUKOB,

OTIEpUPOBATH MOHATUSIMH: CHMMETPHSI B IPOCTPAHCTBE, IIEHTP, OCh M TUIOCKOCTh
CUMMETPHH, TICHTP, OCh B INTIOCKOCTH CUMMETPHUH (DUTYPHI,

W3BJICKaTh, MPEOOpa3oBBIBATH W HMHTEPNPETUPOBATH  HH(POPMAIIUIO
0 TIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (DUTypaxX, TMPEACTABICHHYIO Ha YepTexax |
pPHUCYHKaX;

NPUMEHATh TeOMEeTpUUYecKrue (aKThl JUISl PEIICHUS CTECPEOMETPUYECKUX 3ajad,
MIPEAIOJIATrafoIIMX HECKOJIBKO IIaroB PENICHUs, €CIIM yCIOBUS MTPUMEHEHUS 3aaHbI
B sIBHOU (popme;

MPUMEHATh  MPOCTEHIIHE  MPOTPAaMMHBIE  CPEICTBA M DJIGKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TPH PEIICHUH CTEPEOMETPUUSCKIX 3a]1a4;

IPUBOJIUTH MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEHN B MPUPOJIEC U KU3HU,
pacno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE;

NPUMEHSTh TOJYyYEHHbIE 3HAHUS HAa MPAKTUKE: aHaJU3UpPOBATh peajbHbIC
CUTyallMl W TIPUMEHATh HW3y4YEHHBIC TIOHSATHS B TMPOIECCE TOWCKA PEIICHUs
MaTeMaTH4YeCKH COPMYITHPOBAHHOHN MTPOOIEMBI, MOJICTMPOBATh PEaTbHbIC CHTYAIlUN
Ha S3BIKE TEOMETPUHU, HCCIEOBaTh IMOCTPOEHHBIE MOJEIU C MCIOJIb30BAHUEM
T€OMETPUYECKUX TMOHATUM W TEOpeM, ammapara aiareOpbl, peuiaTh MPaKTHUYECKHUE
3aJ1a4yM, CBS3aHHBIC C HAXOKICHUEM T€OMETPUICCKUX BEITHYNH.

K xonny oOyuenus B 11 kiacce o0yyaromuiics Hay4uTCs:

OTepUPOBATh TMOHATUSAMU: IWIMHAPUYECKAs TOBEPXHOCTh, OOpa3yIolue
UJIMHAPUYECKON TTOBEPXHOCTH, HUIUHIP, KOHUYECKas MOBEPXHOCTh, 00pa3yroume
KOHUYECKOW TOBEPXHOCTH, KOHYC, c(pepruieckast TOBEpXHOCTb;

pacrno3HaBarth Tela BpalieHus (MUIUHIp, KOHYC, cepa U map);

OOBSACHSTH CIIOCOOBI TIOJIYYECHHUS TEJl BPAIICHUS;

KJIaCCU(UITUPOBATH B3aUMHOE PACTOI0XKeHHe c(hephl U MIOCKOCTH;

OTIEepUPOBATH MOHATUSIMU: IIIAPOBON CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CETMEHTA, IapOBOH CIIOH, OCHOBaHHE IIAPOBOTO CIIOS, BEICOTA IIIAPOBOTO CIIO,
IapOBOM CEKTOP;

BBIYHCIIATh 00BEMBI U IIOIIAIN TTIOBEPXHOCTEH TEJl BpalleHUs, TeOMETPHICCKUX
TEeJ C MPUMEHEeHUEeM (popmyIT;

OTIepUPOBAThH MOHITUSIMU: MHOTOTPAHHUK, BIIUCAHHBINA B chepy U ONMUCAHHBIN
oKo0J10 cepnl, cepa, BucaHHasi B MHOTOTPAHHUK WUJTK TEJIO BpallleHUSs;

BBIYHCIIATh COOTHOIIICHHUS MEXIY IIOIMAIIMHA TTOBEPXHOCTEH U 00BEMaMu
IMOJIOOHBIX TENT;
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n300paxarb u3ydaemble (QUIYpbl OT PYKM M C IPUMEHEHHEM IPOCTBIX
4epTEKHBIX HHCTPYMEHTOB;

BBINOJIHATH (BBIHOCHBIE) IIJIOCKHE YEPTEXKU M3 PUCYHKOB IMPOCTHIX OOBEMHBIX
¢duryp: BUx cBepXy, COOKY, CHU3Yy, CTPOUTh CEUEHUS TEJ BPAILICHUS;

U3BIIEKAaTh, HHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh  HH(OpPMALHIO
O MPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaxX, NPEICTABICHHYIO Ha 4YepTexax M
pPHUCYHKax;

OIIEpUPOBATH IOHATHUEM BEKTOP B IPOCTPAHCTBE;

BBINOJIHATH AEUCTBHS CII0)KEHUS BEKTOPOB, BEIUUTAHUSI BEKTOPOB U YMHOKEHUS
BEKTOPA HA YHCII0, OOBSACHAThH, KAKUMHU CBOMCTBAMH OHH 00JIaJJatoT;

MIPUMEHSTH MPABUIIO ApAJLICIICUIIEAA;

ONepUpOBaTh MOHATUSAMU: JEKAPTOBBI KOOPAMHATBHI B IMPOCTPAHCTBE, BEKTOP,
MOJZlyJIb BEKTOpa, pPAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YroJl MEXAy
BEKTOpPaMH, CKAJSIPHOE IPOU3BEIEHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMILIAHAPHBIC
BEKTODBI;

HaXOJUTb CyMMY BEKTOPOB M IIPOM3BEICHHUE BEKTOPAa HAa YHUCIO, YTOJ MEXKIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEICHUE, pPACKJIAIbIBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM;

3a/1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPMHAT;

MIPUMEHSATh TeOMeTpuUecKre (haKkThl ISl PEUIEHUS] CTEPEOMETPUUECKUX 3ajad,
MPEANOJIaralouX HECKOIbKO IIaroB PEIICHUs, €CIH YCIOBUS MPUMEHEHHUS 3aJaHbl
B IBHOU (popme;

pemate NPOCTEHINME T'E€OMETPUYECKHE 3aJaud Ha IPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METOAA;

pemaTh 337a4M Ha JOKa3aTeJIbCTBO MaTEMAaTUYECKUX OTHOIIEHUIN U HAXO0XKJICHUE
reOMETPUUECKUX BEJIMYMH MO 00pas3liaM WM aJropuTMaMm, NMPUMEHSS W3BECTHBIC
METO/Ibl TP PEUIEHUH CTaHAAPTHBIX MATEMATHYECKHUX 3a/1a4;

OPUMEHATh  MPOCTEUIINE  IMPOrpaMMHBIE  CPEICTBA U JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3a]1aY;

OPUBOJUTH MIPUMEPBHI MATEMATHYECKUX 3aKOHOMEPHOCTEN B MPUPOJE U KU3HH,
pacno3HaBaTh MPOSIBJICHUE 3aKOHOB T€OMETPUU B HCKYCCTBE;

MPUMEHATh TIOJyYCHHbIE 3HAHHUA HA TPAKTUKE: aHAJIU3UPOBATh peajbHbIC
CUTyallUM W IPUMEHATh H3YUYEHHBIE IIOHATUS B MPOLECCE IIOMCKA PEIIEHUs
MaTeMaTUYeCKl CPOPMYIHMPOBAHHON MPOOIEMBI, MOJIEIUPOBATH PEATIbHBIE CUTYALINH
Ha S3bIKE TIE€OMETPHUH, MCCIIEJOBAaTh IMOCTPOCHHBIE MOJEIH C HCIOJIb30BAaHUEM
reOMETPUUECKUX MOHATHI W TeopeM, ammapara aireOphl, peuiarb MPaKTHUYECKHE
3a/1auu, CBA3aHHBIE C HAXOKJEHUEM F€OMETPUUYECKUX BEIUUHH.
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10 KJIACC
HaumenoBanue paznena  [KonaudecTtBo OcHOBHOE coziepKaHUE OcHOBHBIE BUIbI ACSTEILHOCTH
(Templ) Kypca 4acoB 00y4aromuXxcst
BBeneHue B crepeomMeTprio 10 OCHOBHBIE MMOHATHUSI CTEPEOMETPUU: AKTYaJaIu3upoBaTh (HhaKThl U METOIbI

TOYKa, MPsMasi, IITOCKOCTh,
npoctpaHcTBo. [IpaBuia nzoopaxkenus
Ha PUCYHKaX: U300paKeHUS
MJIOCKOCTEH, MapauIeTbHbIX MPSMBIX
(OTpe3KOB), CepeIMHBI OTPE3KA.
[TonsTus: nepecekaromuecs
TUIOCKOCTH, TIEPECEKAIOITHECS TIPIMast
M TTOCKOCTb.

3HaAKOMCTBO C MHOTOTPaHHUKAMH,
U300paKeHUEe MHOTOTPAaHHUKOB

Ha PUCYHKaX, Ha IPOEKIIMOHHBIX
yeprexax. HadanbHble cBeACHUS

0 KyOe U mupamujie, X pa3BEPTKU

u mozenu. CeueHnsi MHOTOTPaHHUKOB.
[TonsiTne 06 akcMOMaTHYECKOM
MIOCTPOCHUU CTEPEOMETPHH: AKCUOMBI
CTEPEOMETPHUU U CIICJCTBUS U3 HUX

IUIAHUMETPHH, PEIIEBAHTHBIE TEME.
Hoayuars npeacraBieHus

O MPOCTPAHCTBEHHBIX (PUTYpaX,
pazoupath IpoCTeilre mpaBuiia
U300pakeHust 3TUX QUryp.
N300paxaTh NpsMyo U INIOCKOCTh
Ha PUCYHKE.

Pacno3HaBaTb MHOTOTpaHHHKH,
nupamMuay, Kyo, Ha3pIBaTh UX
AIIEMEHTHI.

JesaTh pUCyHOK KyOa, MUpaMuU/Ibl,
HAXOJIUTh OIIMOKH B HEBEPHBIX
HN300paKCHUSX.

3HAKOMHUTBCS C CCUCHUSIMU,

C METOJOM CJIEJIOB; HCIOJIb30BATh
JUTsl IOCTPOCHUS CEUEHUSI METO/T
CJIEJIOB, KPATKO 3aMMChIBATh LIArH
IIOCTPOEHUS CEYEHUS.
Pacno3HaBaThb BUJI ceUeHUSA
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Y OTHOIIIEHUH, B KOTOPBIX CEUCHHE
JenuT pedpa KyOa, HaXOIUTh MIIOIA1b
CEUCHUH.

Ucnoan3oBath nogodue mpu
pELIEHNH 3a]1a4 Ha IOCTPOEHUE
CEUYCHUN.

3HAKOMHUTBCS C aKCUOMATUYECKUM
IIOCTPOEHUEM CTEPEOMETPUH,

C aKCHOMaMH CTEPEOMETPUH

U CJIEJICTBUSIMHU U3 HUX.
HNnmocTprupoBaTh aKCHOMBI
PUCYHKaMH U IIpUMEpaMu

U3 OKpY’Karomiei 00CTaHOBKHU

[IpsiMbI€ 1 IIIOCKOCTH

B IIPOCTPAHCTBE.
[TapajuteTbHOCTH NPSAMBIX
Y TJIOCKOCTEN

12

B3anmHoe pacnosioxkeHne npsmsIx
B ITIPOCTPAHCTBE: MEPECEKAIOIINECS,
napaJljIebHbIE U CKPEILMBAOIIUECS
psIMBIE.

[TapannenbHOCTB MPSAMBIX

Y TJIOCKOCTEW B TPOCTPAHCTRBE:
napajuiesIbHbIE MPSAMbIC

B [IPOCTPAHCTBE; NapAJIEIIBHOCTD
TPEX MPAMBIX; MAPATUIETBHOCTh
MIPSIMOU U TIJIOCKOCTH. Y TJIBI

C COHANPABJICHHBIMU CTOPOHAMH; YTOJI
MEXIy MPSIMBIMU B TPOCTPAHCTBE.

AKTYaJIu3upoBaTh (haKThl K METOIBI
TJIAHUMETPHH, PEIICBAaHTHBIC TEME,
MIPOBOJIUTH AHAJIOTUH.

IlepeuncasiTb BO3MOXKHBIE CITOCOOBI
PACIIOJIOKEHUS ABYX MPSIMBIX

B IIPOCTPAHCTBE, MILTIOCTPUPOBATH UX
Ha IpUMEpax.

JlaBaThb onpeaeneHue
CKPEIIMBAFOIIMXCS MPSMBIX,
dhopmMynHpoBaTh TPU3HAK
CKPEIINBAOIINXCS TIPSIMBIX

Y IPUMEHSTH €T0 MPH PEeIICHUH
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[TapannenbHOCTH TIIIOCKOCTEM:
rapa’suiesibHbIe TIIOCKOCTH; CBOMCTBA
NapajiyIeIbHbIX INTIOCKOCTEH.
[IpocTeiine NpoCTpaHCTBEHHbBIE
(Gurypsl Ha MIIOCKOCTH: TETPadAp, KyO,
MapAIUICIICIUIIE T, TOCTPOCHUE
CEUYCHUM

3a/1a4.
Pacno3naBathb npusMy, Ha3bIBaTh €€
DJIEMEHTHL.

CTpouTthb ceueHUs IPU3MBI

Ha I'OTOBBIX YEpTEkKaX.
IlepeuncasiTb BO3MOXKHBIE CITOCOOBI
B3aMMHOTO PACTIOJIOKEHUS MTPAMOU
Y IJIOCKOCTH B IPOCTPAHCTBE,
IIPUBOJUTH COOTBETCTBYIOIINE
IIPUMEPHI U3 PEATTBHOMN KU3HU.
/laBaThb onpeaeieHue
MApAJIIECITIBHOCTH IIPSMOUN

Y IIJIOCKOCTH.

D®opMyJIHPOBATH NPU3HAK
MapAJUICIIBHOCTH MIPSAMOM

Y IUNIOCKOCTH, YTBEPKIAEHUE O PSIMOM
MIEPECEUYEHUSI IBYX IUIOCKOCTEM,
MPOXOJSAUIMX YEPE3 NapaslieIbHbIE
MIpsIMBIE.

Pemars nmpakTrdeckue 3agauu

HA IOCTPOCHUE CEYEHUH
MHOT'OTPAaHHUKA.

OO0BSCHATH CITydan B3aMMHOTO
PACTIONIOKEHUS TIIOCKOCTEN.

JlaBaTh onpeaeseHue MapauieIbHbIX
TIOCKOCTEN; MPUBOJIUTH TPUMEPHI
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W3 pEAJIbHOW KU3HU U OKPYKAIOIIEH
0O0CTaHOBKH, UJUTIOCTPUPYIOIIHE
MapajuieIbHOCTh MIIOCKOCTEM.
Hcnoan3oBath npusHak
napajuieIbHOCTH JBYX ILUTIOCKOCTEM,
CBOMCTBA ITapaJUIEIIbHBIX INIOCKOCTEN
IIPU PELIEHUH 33]1a4 Ha [IOCTPOCHHUE.
OO0BICHATD, UTO HA3bIBACTCA
MapasuiesIbHbIM NPOEKTUPOBAHUEM

Y KaK BBITIOJIHIETCS TPOCKTUPOBAHKE
(Guryp Ha IIOCKOCTb.

M300paxkaTh B napaJuieIpHON
MPOEKIUU PA3TUYHbIE
reoOMeTpUYECKUe (PUrypsbl.
MopaeaupoBarh peajabHble CUTyalluU
Ha SI3bIKE T€OMETPHH, UCCIEI0BATh
IIOCTPOEHHBIE MOJEIH

C UCII0JIb30BAHUEM I€OMETPUUYECKHUX
MTOHSATUM.

Hcnonb3oBaTh Npy peLICHNN 3aa4
Ha IOCTPOCHUE CEYEHU M TTOHATHUE
napajuieIbHOCTH, TPU3HAKU

Y CBOMCTBA NapaJUIEIbHbBIX TPSMBIX
Ha IJIOCKOCTHU
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[lepneHIUKYISPHOCTD NPSAMBIX
U TUIOCKOCTEN

12

[lepneHIUKyYISIPHOCTD NPAMOU

Y IJIOCKOCTH: MEPIIEHANKYIISIPHBIE
IIPSIMBIE B IPOCTPAHCTBE, NPSMBIE
napaJijIebHbIC U IEPIICHINKYIISIPHBIC
K IUIOCKOCTH, IPU3HAK
NEPHEHANKYJIIPHOCTH NPSAMON

Y IJIOCKOCTH, TEOPEMA O MPSIMOM
MIEPIICHIUKYJIIPHON TUIOCKOCTH
IleprieHIMKYIISP U HAKIIOHHBIE:
PacCTOSIHUE OT TOYKH 10 TUIOCKOCTH,
pPacCTOSHUE OT IIPSAMOM 110 INIOCKOCTH

AKTYaJaIu3upoBaTh (HhaKThl U METOIbI
IJIJAHUMETPHH, PEJICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUU.

OO0BACHATH, KAaKO! YroJl HA3bIBACTCS
YTJIOM MEK1y NIEPECEKAIOIUMUCS
MPSMBIMH, CKPEITUBAOITUMUCS
MPSAMBIMU B IIPOCTPAHCTBE.

JlaBaTh onpenesieHue
MEPICHANKYJISPHBIX MPSAMBIX

Y IPSIMOU, IEPIICHIUKYJISIPHOM

K IUIOCKOCTH.

Haxoautsb yriibl MEXIY
CKPENIMBAIOIIUMUCS TPSIMBIMH B KyOe
Y IUpaAMU/IE.

IIpuBoauTH NpUMeEpPbI U3 PEATTLHON
KU3HU U OKpY>Karomieit 00CTaHOBKH,
WJUTIOCTPUPYIOLLINE
MEPIEHAUKYIISIPHOCTD MPSAMBIX

B IIPOCTPAHCTBE

Y IEPIEHIUKYISIPHOCTD MTPAMOI

K IUIOCKOCTH.

DopMyJIHPOBATH IIPU3HAK
MEPIEHAUKYJISIPHOCTH TIPSMOU

Y TUIOCKOCTH, IPUMEHSTH €ro Ha
MPaKTUKE: OOBSICHATD
MePIEHANKYIIPHOCTH pedpa Kyda

Y IMaroHaJId €ro rpaHu, KOTopas ero
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HE COJICPKUT, HAXOJUTH JUTUHY
JaroHayv Kyoa. BeranuciasTe BEICOTY
IIPAaBWJIBHOW TPEYTOJIBHOU

Y IIPaBUJILHOM YETBIPEX YT OJIBHON
MUpaMUJI 1o JyIHHaM pEdep.

PemaTe 3a1a4n Ha BEIYMCIICHHUS],
CBSI3aHHBIE C IEPIIEHAUKYJIISIPHOCTHIO
IIPSIMOY U IIJIOCKOCTH,

C UCIIOJIb30BaHNEM IIPH PELLIEHU T
IJIAaHUMETPUYECKUX (PaKTOB

Y METOJOB.

OO0BACHATH, YTO HA3BIBAIOT
NEPHEHANKYJIIPOM U HAKJIOHHOW

13 TOYKH K IUNIOCKOCTH; IIPOEKIIUEN
HAKJIOHHOM Ha MII0CKOCTh. OOBSICHATH,
YTO HA3BIBAECTCS PACCTOSIHUEM:

OT TOYKH JI0 TFIOCKOCTH; MEXKIY
[apPAJUIEIIBHBIMU IUIOCKOCTAMU; MEXKTY
MPSMOU U MapaJuIeNbHON €1
IIJIOCKOCTBIO; MEKIY
CKPEILIMBAOIIUMUCS MTPSIMBIMH.
HaxoauTh 5T pacCTOSIHUS B IPOCTBIX
ciydasix B KyOe, mupamuze, npu3me.
MopeaupoBaTh peaibHbIE CUTYAllUU
Ha A3bIKE TEOMETPUU, UCCIEA0BATh
ITOCTPOEHHBIE MOJIENIN

C ACMOJIb30BAHUEM I€OMETPUUECKUX
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TTOHSTHH.

Hcnoan3oBaTh npu pelieHUH 3a1a4
Ha MOCTPOCHUE CEUCHUN TEOPEMY
[Tudaropa, cBoiicTBa MPSIMOYTOJILHBIX
TPEYTrOJIbHUKOB

Vel MKy IPSMBIMH U
IJIOCKOCTSIMHU

10

VYTII1bl B IPOCTPAHCTBE: YOI MEXAY
MPSIMOU U IIJIOCKOCTBIO; IBYTPAHHBIN
YTOJI, JMHENHBIN YIOJI IByTPAHHOTO
yIia.

IleprieHIMKYIAPHOCTD IUIOCKOCTEN:
IIPU3HAK IIEPIIEHANKYIIIPHOCTH ABYX
mIockocren. Teopema o TpEX
NEPIEHANKYIIPAX

AKTYaaIu3upoBaTh (DaKThl U METOIbI
IJTAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHUM.

/laBaThb onpeaejieHue yria Mexay
MIPSAMOM U TIOCKOCTBIO,
(bopMyIupOBaTh TEOPEMY O TPEX
NEPIEHIUKYIIApax U OOpaTHYIO K HEMl.
Haxoauthb yros Mexay npsiMmou

Y INIOCKOCTBIO B MHOI'OTPAHHHUKE,
PAcCTOSIHUE OT TOYKHU 0 MPSIMOM

Ha IUIOCKOCTH, UCTIOJIb3Ys TEOPEMY

0 TpE€X nepneHaukyisapax. [Iposoaurts
Ha YepTexKe NEPHEHAUKYIAP: U3 TOUKU
Ha MPSMYIO; U3 TOYKH Ha MIOCKOCTb.
JaBaTh orpeneneHue IByrpaHHOTO
yria u ero 351eMeHToB. OOBSICHATh
PABEHCTBO BCEX JIMHEWHBIX YTJIOB
JIBYI'PaHHOTO yTJIA.

Haxoauthb Ha yepTexe ABYrpaHHbIN
yTOJI pu pedpe MUPaMUJIbl, TPU3MBI,
rapajuiesIeuIe a.
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/laBaThb onpeaesieHne yria Mex1y
IJIOCKOCTSIMU.

/laBaTh onpenesieHue

1 (popMyJIMPOBATH NMPU3HAK
B3aMMHO NEPHEHIUKYIISIPHBIX
TJTIOCKOCTEH.

HaxoauTsb yriibl MEXAY MIIOCKOCTSIMU
B KyOe U mupamue.

Hcnmonb30BaTh IpU pELICHNHN 33124
OCHOBHBIE TEOPEMBI U METO/IbI
IJIAHUMETPUH.

MoaeaupoBarb peajabHbIC CUTYyallnU
Ha A3bIKE TEOMETPUU, HCCIAEA0BATH
MIOCTPOECHHBIE MOJIEIIN

C UCIIOJIb30BaHUEM T€OMETPUUECKUX
TTOHSTHH.

Hcnoab30BaTh Mpu pelieHun 3a1a4y
Ha MOCTPOCHUE CEUCHUH
COOTHOILEHHUS B PSIMOYTOJIbHOM
TPEYTOJIbHUKE

MHororpanHuku

11

[TonsiTHE MHOTOTPAaHHHKKA,

OCHOBHBIE 3JIEMEHTHI MHOTOI'PAaHHUKA,
BBIITYKJIbIE U HEBBIIYKJIbIE
MHOTOTPAHHUKH; Pa3BEPTKA
MHOTOTPAHHUKA.

[Ipr3ma: N-yrosibHas Npu3Ma; rpaHu

AKTYaJIu3upPoBaTh (HaKThl K METOIbI
IJIAHUMETPHUH, PEIIEBAHTHBIE TEME,
NMPOBOJAUTH AHAJIOTUH.

JlaBaTh onpenesieHue
Mapajieeune/1a, Ppaclo3HaBaTh €ro
BHJIbI U M3y4YaTh CBOMCTBA.
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Y OCHOBAHUSI IPU3MBI; MIPsIMast

Y HaKJIOHHAs PU3MBI; OOKOBast

Y TIOJTHASI TIOBEPXHOCTh MPU3MBIL.
[Tapamnenenumnen, npsiMOYTOJIbHBIN
napajuieNIeUIe ] U €ro CBOMCTBA.
[Iupamupaa: N-yroyibHas IMpaMua,
rpaHu ¥ OCHOBaHUE MUPAMHUJIBL;
OOKOBasi ¥ MOJHAsI TOBEPXHOCTh
APaMU/IbI; IPABUIIbHAS U yCEUEHHAS
nUpamMu/a.

DJIeMEHTHI PU3MbI U TUPAMU/IBI.
[IpaBuiIbHBIE MHOTOTPAHHUKH:
MOHSTHE NMPABUILHOTO
MHOT'OTPaHHUKA; PaBUIbHAS TPU3Ma
U MIpaBWIbHAs MUpaMUa; IPaBUIbHAS
TpeyrojbHas nupamuaa

U TIPAaBWJIBHBIN TETPAdP; KYO.
[IpencraBienune o mpaBUIbHBIX
MHOTOTPaHHHUKAX: OKTa’yAp, JOAEeKa AP
Y UKOCAIP.

CummMeTpus B IPOCTPAHCTBE:
CUMMETPHUSI OTHOCUTEIBHO TOUKH,
PSIMOM, TIJIOCKOCTH. DJIEMEHTHI
CUMMETPUH B IUPAMU/IAX,
napasuiesienuneaax, npaBuibHbIX
MHOTOTPaHHUKAX.

JlaBaTh onpeaeneHne NupaMuibl,
pacno3HaBaTh BUJbI IUPAMU],
dhopmysupoBaTh CBOICTBa pEOED,
I'PAHEN U BBICOTHI PABUIIBHOU
MMAPAMHUJIBL.

Haxoaurn ruioniaas moaHou

1 OOKOBOI TOBEPXHOCTH MUPAMUJBI.

JaBaTh onpenesieHre yCEUYEHHOM
UPaMHUIbI, HA3bIBaTh €€ AJIEMEHTBHI.
DopMyJHUPOBATH TEOPEMY

0 TUIOIIA U OOKOBOM TTOBEPXHOCTH

MIPaBUJIIbHOU YCEYEHHOW TUPAMUBI.

PemaTp 3a7a4u Ha BBIYKCIICHUE,
CBSI3aHHBIE C MMpPaAMUIAMHU, a TAKXKE
3a/1a4M Ha IOCTPOEHUE CEUECHM.
/laBaThb onpeae/ieHue IPU3MBIL,
PacCno3HaBaTh BU/bI IPU3M,
U300paxkaTh NPU3MbI Ha UEPTEKE.
Haxoauthb miomaas moJaIHON UiIN
OOKOBOI MOBEPXHOCTU MIPU3MBI.
H3y4yars cooTHOLIEHUS Diliiepa
JUTs yucia péoep, rpaHeld U BepIIuH
MHOTOTPaHHUKA.

N3yuyaTh BUABI TPABUIBHBIX
MHOTOIPAaHHUKOB, UX HA3BaHUS

Y KOJINYECTBO I'PaHEH.
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Brrunciienne 351eMeHTOB
MHOTOTPaHHUKOB: p€Opa, IuaroHasiu,
yribl. [Inomaas 60KOBOM MOBEPXHOCTH
Y TIOJIHOM TIOBEPXHOCTH MPSIMOU
IIPU3MBI, ILTOMIAb OCHOBAHUI, TEOpEMA
0 O0KOBOM TOBEPXHOCTH MPSMOI
npusmel. [lnomans 60xoBoM
MMOBEPXHOCTHU U MTOBEPXHOCTH
MPaBWJIHLHOW TUPaMU/IbI, TEOpEMaA

0 II01a/I1 OOKOBOI TOBEPXHOCTH
YCEUEHHOU NTUPAMU/IBI

N3yyatb cuMMETpUIO
MHOTOTPAaHHUKOB.

OO0BbSICHATDH, KAKHE TOUYKH
Ha3bIBAIOTCS] CHMMETPUYHBIMU
OTHOCHUTEJBHO JaHHOM TOYKH, PSAMOM
WJIY TUIOCKOCTH, YTO HA3bIBAKOT
LEHTPOM, OCBIO WJIH MIJIOCKOCTHIO
CUMMETPHUH (PUTYPBHI.

HpuBoauTh NpuUMepkbI
CUMMETPHUYHBIX (UTYP B ApXUTEKTYPE,
TEXHUKE, [IPUPOJIE.

MoaenupoBaTh peajbHbIE CUTYalluU
Ha SI3bIKE TEOMETPUH, UCCIIEIOBATH
IIOCTPOEHHBIE MOJEIU

C UCMOJIb30BAHUEM F€OMETPUYECKUX
MOHSITUH, UCTIOJB30BaTh 1MO1001E
MHOTOTPAaHHUKOB

OO6BbEMBI MHOTOTPAHHUKOB

ITousTtre 00 00bEMe. O0BEM
UPAMU/IBI, TTPU3MBI

AKTYaJaIu3upPoBaTh (HaKThl K METOJIbI
TJIAHUMETPUH, PEIICBAHTHBIE TEME.
OO0BACHATDH, KaK U3MEPSIOTCS
00BEMBI TEJI, MPOBO/ISI AHATIOTHIO

C U3MEPEHUEM IIIOIIAIEN
MHOT'OYTOJIbHUKOB. DOpMyYJTHPOBATH
OCHOBHBIE CBOMCTBA 0O BEMOB.
N3yuyarh, BHIBOAUTH (POPMY.JIbI

40



DdenepanpHaspadbouasporpammalMaremaruka. 1 0—1 1 kmaccei(0a30BBIHYPOBEHB)

00BEMa MPAMOYTOJIBHOTO
napasuiesienunes1a, pu3Mbl

Y TUpaMU/bl.

BbruncasaTb 00bEM IPU3MBI

Y IMPaMUbI IO UX DJIEMEHTAM.
IIpumeHATH 00BEM U1 pelIeHUs
CTEPEOMETPUUECKHUX 3a7a4 U

JUTSL HAXOXKIEHUSI TEOMETPUYECKHUX
BEJIMYHH.

MoaeaunpoBarh peajabHbIC CUTyallnU
Ha S13bIKE T€OMETPHH, HCCIAEA0BATH
IIOCTPOEHHBIE MOJIEIH

C UCIIOJIb30BAaHUEM I€OMETPUYECKHUX
MTOHATHI

[ToBTOpEHUE: CeueHus,
PACCTOSIHUS U YTJIbI

[TocTpoenue ceuennit

B MHOTOTPaHHUKE.

Brrunciienne paccTossHUN: MEXKITY
JIBYMSI TOUKAMH, OT TOYKH JI0 TIPSMOW,
OT TOYKH JI0 TNTIOCKOCTH; MEXITY
CKPELIMBAIOLINMUCS TPSIMBIMHU.
Brruuciienue yriioB: MEXIy
CKPENIMBAIOIIMMUCS MTPSAMBIMU,
MEXKY MPSIMOM U TIOCKOCTBIO,
JIBYTPAaHHBIX YIJIOB, YTJIOB MEXY
IJIOCKOCTAMU

CTpouthb ceueHre MHOTOTPaHHUKA
METO/IOM CJIE/IOB.

JlaBaTh onpeaejieHne pacCTOSTHUS
Mexy purypamu.

Haxoauth paccTosiHuEe MEXITY
napayuieIbHBIMU INTIOCKOCTSAMH,
MEX/Ty TUIOCKOCTBIO U TTapalIeTbHOM
ey MPSIMOM, MEXKIY
CKPEILMBAIOIIUMUCS TPSIMBIMHU.
CTpouTh NTUHENHHBIN yroa
JIBYTPAHHOTO YIJIa Ha YepTexe
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MHOTI'OIr'paHHHUKA 1 HAXOOUTb €T0
BCJIIMYNHY.

HaXOI[I/lTL YTJIbI MCIKAY INIOCKOCTAMU
B MHOTI'OTpaHHHUKAX

OBUIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

68
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11 KJIIACC
HanmenoBanue pazgena  |[KomnuectBo OcHOBHOE coziepKaHUE OcHOBHBIE BU/IbI AEATEIBHOCTH
(Templ) Kypca 4acoB 00yJaromuXxCst
Tena BpatieHus 12 Cdepa u map: neHtp, paauyc, AKTYaJaIu3upoBaTh (HhaKThl U METOIbI

JIUaMeTp; TUTOIIA b TOBEPXHOCTH
cdepsl. B3aumHoe pacnonoxkenue
cdepsl U MII0CKOCTH; KacaTelbHas

IIIIOCKOCTB K C(bepe; IIomaab C(I)epBI.

Nzobpaxenue chepsl, mapa
Ha TUIOCKOCTH.
Ceuenus mapa

IJIJAHUMETPHH, PEIICBAHTHBIE TEME,
NMPOBOAMTH AHAJIOTHUHU.

JlaBaThb onpenesieHusi chepsl U 1apa,
WX IIEHTpa, paJnyca, JuaMeTpa.
Omnpeneasitb chepy kak Gurypy
BpAILEHUS OKPY>KHOCTH.
HccienoBaths B3auMHOE
pacnoJiokeHue chepbl ¥ TUIOCKOCTH,
IBYX cep, HITICTPHUPOBATH TO

Ha yepTexkax U PUCYHKaX.
DopMyJIHPOBATH ONIPEACICHUE
KacaTeJIbHOM MIIOCKOCTH K cepe,
CBOWCTBO M IIPU3HAK KacaTeJIbHON
IJIOCKOCTH.

3HAKOMUTBCS C T€0JIC3UICCKUMHU
JUHUSIMU Ha cepe
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[unuaapuyeckasi MOBEPXHOCTb,
0o0pa3yronme NUINHIPUIECKOM
MOBEPXHOCTH, OCh LIMJIUHIPUYECKON
MOBEPXHOCTH. LIMIIMH]Ip: OCHOBaHHUS
1 OOKOBasi MIOBEPXHOCTb,
oOpa3yroliias U oCh; IIOIAIh
OOKOBOI Y TIOJIHOI TOBEPXHOCTH.
N3obpaxkenue nuamHapa

Ha IJIOCKOCTH. Pa3BépTKa HuIMHIpa.
Ceuenust nunuHApa (MIOCKOCTBIO,
napayijieIbHON WU
NEPHEHAUKYIIPHON OCH UITUHAPA)

OO0BbSICHATDH, YTO HA3LIBAIOT
HWIMHAPOM, HAa3bIBATh €T0 3JIEMEHTHI.
N3yuaTthb, 00BACHATD, KaK MMOJTYYUTh
UWIMHAP MYTEM BpALLICHUSA
MPSMOYTOJIbHUKA.

BbIBOAMTH, HCIIOJIB30BATH (OPMYJIBI
JUUISL BBIYMCJICHHUS TUIOMIaA OOKOBOM
MMOBEPXHOCTHU LIWJIUHJIPA.

N3y4yars, pacnio3HaBaTh Pa3BEPTKY
UWJIAH]IPA.

N300paxaTh HWIMHJIP U €0 CCUCHUS
TUIOCKOCTBIO, IPOXOAIIECH Yepe3 €T0
OCb, NTAPAJIICITIBHON WU
MEPIIEHAUKYIISIPHON OCH.

HaxoauThb 1u1omaay 2 THX CEUCHHUI.
MoaeaunpoBarh peajabHbIC CUTyalluU
HA SI3bIKE TEOMETPHUH, HCCJIEI0BATH
MMOCTPOEHHBIE MOJICIIH

C MCTO0JIb30BAaHUEM F€OMETPUUECKUX
MMOHSITHI

Konunueckast HoBEpXHOCTB,
oOpa3yromire KOHUYeCKOn
MOBEPXHOCTH, OCh ¥ BEpLINHA
KOHHUYECKOU MTOBEPXHOCTH.
Konyc: ocHOBaHue 1 BepnHa,
oOpasyroliias U 0Ch; IO

OO0BACHATH, KAKOE TEJIO HA3BIBAIOT
KPYTI'OBBIM KOHYCOM, Ha3bIBaTh €ro
DJIEMEHTHL.

N3yuyaTh, 00BACHATH, KaK NOJIY4YHUTh
KOHYC IIyTEM BpaLICHUS
MPAMOYTOJIBHOI'O TPEYTOJIbHUKA.
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OOKOBOM U MOJIHOM MTOBEPXHOCTH.
VY ceu€HHblil KOHYC: 00pa3yromIre
Y BBICOTA; OCHOBAaHMS U OOKOBas
MIOBEPXHOCTb.

H306pa)K€HI/I€ KOHYCa Ha IINIOCKOCTH.

Pa3Béptka konyca.

CeueHus KOHyca (IITOCKOCTBIO,
napaJljIeIbHOW OCHOBAHUIO,

Y IJIOCKOCTBI0, TPOXOIAIICH
4yepe3 BEPILHHY)

MN300pakaTh KOHYC U €0 CEUCHUS
IJIOCKOCTBIO, IIPOXOISIIEN YEPES OCh,
Y IUIOCKOCTBIO, IEPIICHANKYJIIIPHOU
K OCH.

HN3yuars, pacno3dHaBathb pa3BEPTKY
KOHYCA.

BbIBOAUTH, HCTTOJIB30BATH (POPMYIIBI
JUTSL BBIYMCITICHUS TUIOMA OOKOBOM
MMOBEPXHOCTH KOHYCA.

HaxoauThb 1miomia iy ceyeHu,
MPOXOISIIMX Yepe3 BEPIIMHY KOHYCa
WJIU TIEPIEHIUKYIISIPHBIX €r0 OCH.
OO0BSACHATH, KAKOE TEJIO HA3bIBAETCS
YCEUEHHBIM KOHYCOM.

N3yyath, 00bACHATD, KaK €T0
MOJTYYUTh IMYTEM BpaILICHUSA
MPSAMOYTOJIBHOW TPAICLHH.
BbiBOAUTH, NPpUMEHATH POpMYITY
JUJIS1 BBIYMCIICHUSI TT01A I OOKOBOM
MMOBEPXHOCTH YCEYEHHOTO KOHYCA

KoMOuHarms Ten BparieHus

¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK,
OTHCaHHBIN 0K0JI0 chephl; chepa,
BITMCAHHAs B MHOTOIPAHHUK WJIH

B TEJIO BPAIICHUSI

AKTYaau3upoBaTh (HaKThl U METOIbI
IJJAHUMETPHH, PEJIEBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHM.

Pemate crepeomeTpuyeckue 3a1a4y,
CBSI3aHHBIC C TE€JIAMH BpPAILICHUS,
IIOCTPOCHUEM CEUECHMI TEJ BpaLlEHNUs],
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C KOMOMHAIIUSIMU TEJ BpallleHUs

Y MHOTOTPAHHUKOB Ha HAXOXKICHUE
F€OMETPUYECKUX BEJIUYNH.
Hcnonb30BaTh 1pu pelIeHUN
CTEPEOMETPUYECKUX 3a/1a4
IJIAHUMETpUUECKHe (PaKThl U METOIbI
3a7a491 Ha BHIYHCICHHE

U I0Ka3aTeILCTBO.

MopenupoBaTh peIbHbIE CUTYAIlUU
HA SI3bIKE TEOMETPHUH, HCCIIEI0BATH
MMOCTPOCHHBIE MOJEIN

C MCTO0JIb30BAaHUEM F€OMETPUUECKUX
MMOHSTUI

OO0BEMBI TEN

[Tonsatue 06 06bEMe. OCHOBHEIC
CBOIiCTBA OOBEMOB TEII.

O06BEM nmIMHIpa, KOHYyCA.
O06bEM mapa u wion@aab chepsl

AKTYaaIu3upoBaTh (HDaKThl U METOIbI
MJIAaHUMETPHH, PEIIEBAaHTHBIE TEME,
IIPOBOJIUTH AHAJIOTUU.

BbiBOAUTH, HCIOJIB30BATH POPMYJIBI
00BEMOB: TIPU3MBI, IUJIUH]IPA,
IIAPaMHUJIBI, KOHYCA; yCEUEHHON
MMAPAMUBI U YCEYEHHOTO KOHYCA.
PemaTh cTepeoMeTpuieckue 3a1auu,
CBSI3aHHBIE C BEIYUCIICHHUEM O0BEMOB.
DopMyJIMPOBATH ONIPELICIICHUE
[1apOBOI'0 CETMEHTA, IIaPOBOTO CI04,
1apOBOI'0 CEKTOPA.
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[pumensTy GopmyIibl
JUIs1 HaX0XKJIEHHSI 00bEMOB IIaPOBOTO
CErMEHTa, I1apOBOr0 CEKTOpa

[Tono0OHbIE TeNla B MPOCTPAHCTBE.
CooTHOIIIEHUST MEXKIY TIIOIIA MU
MOBEPXHOCTEN, 00BEMaMU TTOOOHBIX
Tel

Pemarts crepeoMeTpuueckue 3aauu,
CBsI3aHHBIC C 00BEMOM ITapa

U TJIOIIAbIO CEpBHI.

MoaeaunpoBarhb peajabHbIC CUTyalluU
Ha SI3bIKE TEOMETPUH, UCCIICIOBATh
MIOCTPOCHHBIE MOJICNIU

C MCTO0JIb30BaHUEM I€OMETPUUECKUX
MMOHSTHH.

AKTYaJu3upPoBaTh (PaKThl K METOIbI
MJIAHUMETPUH, PEJICBAHTHBIE TEME,
MIPOBOJIUTH AHAJIOTHUHU.

PemaTthb cTepeoMeTpuyecKkue 3aj1auu,
CBSI3aHHBIC C COOTHOIIIEHHEM 00BEMOB
Y TTIOBEPXHOCTEHN MOJAOOHBIX TeJ

B ITIPOCTPAHCTBE.

MopaeaunpoBarh peajabHbIC CUTYalluU
Ha S3bIKE€ TEOMETPHUH, UCCIIEAOBATh
MMOCTPOCHHBIE MOJICIIN

C MCTO0JIb30BaHUEM I€OMETPUUECKHUX
MOHATUH

BekTopsl 1 KOOpAMHATHI
B IPOCTPAHCTBE

10

BekTop Ha mmockoctu
U B ipocTpaHcTBe. ClOXKEHNE
Y BBIYMTAaHUE BEKTOPOB. Y MHOKEHUE

AKTYaJaIu3upPoBaTh (haKThl K METOIbI
MJIAHUMETPHUH, PEIIEBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTHUH.
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BEKTOpA HA 4ncio. Pa3noxenne
BEKTOPA IO TPEM HEKOMILIaHAPHBIM
BekTopam. IIpasuio
napajuieienunesaa.

Pemenue 3aga4, CBI3aHHBIX

C IPUMEHEHUEM PABUI JEUCTBUI

C BEKTOpaMH.

[IpssmoyrosibHas cucTeMa KOOpAUHAT
B nmpocTtpancTBe. KoopauHatel
BekTOpa. [Ipocrenmme 3anaun

B KOOpAMHATaX. YTOJI MEXAY
BekTOpamu. CKanspHoOe
IIPOU3BECHUE BEKTOPOB.
Brrunciienre yrioB Mexay NpsMbIMU
Y TIJIOCKOCTSIMH.
KoopanHnaTHO-BEKTOPHBINA METOT
IIPU PELICHUU F'€OMETPUYECKUX 3a1a4

OnepupoBaThb NOHATHEM BEKTOP

B MPOCTPAHCTBE.

DopMyJHUPOBATH IPABUIIO
napaieNenune1a Ipyu CI0KEHUN
BEKTOPOB.

CriaapiBaTh, BLIYMTATH BEKTOPHI,
YMHOKATh BEKTOP Ha YUCIIO.
HN3y4yaTh OCHOBHBIE CBOMCTBA 3TUX
OTeparui.

JdaBaThp onpeiesieHre NpsiMOyrojabHON
CHUCTEMBI KOOPAWHAT B TPOCTPAHCTRBE.
Bbipa3utb KOOpAMHATEI BEKTOPA
yepe3 KOOPAUHATHI €r0 KOHIIOB.
BbiBOAUTDH, HCIIOJIB30BATH (POPMYJTY
JUTMHBI BEKTOPA W PACCTOSIHUS MEXKITY
TOYKAMH.

BbipaxaTts CkaJIsipHOE IPOU3BEICHUE
BEKTOPOB U€pPE3 X KOOPJIUHATHI,
BBIYMCIIATH YTOJI MEXIY ABYMS
BEKTOpPAMHU, ABYMSI IPSIMBIMHU.
Haxoautsb yroi Mexy npsamoun

Y TUIOCKOCTBIO, YTOJI MEXKY JBYMSI
IUIOCKOCTSIMU aHATUTHUYCCKUMU
METOJaMHU.

BbiBOAUTEH, HCTIOJIB30BATH (POPMYJTY
PacCTOSIHUS OT TOYKH 10 TIIIOCKOCTH
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[ToBTOpeHue, 06001ICHNE 7 OcHoBHbI€ (UTypHI, pakThl, TeOpeMbl | PemaTs npocteiiime 3aaaduu
¥ CUCTeMAaTH3aIlMsI 3HAHUH Kypca IUIaHUMETPUU. 3a/1auu Ha HaXOKJIEHUE JIJTMH U YTJIOB
TJIAHUMETPHUH U METOBI UX B TCOMETPUYECKUX (UTYypax,
peIeHusl. npuMeHsITh Teopemy [udaropa,
OcHoBHbIE PUTYPBHI, (PAKTHI, TEOPEMBI | TEOPEMBI CHHYCOB M KOCHHYCOB.
Kypca cTepeoMeTpHu. 3a1aun HaxoauTsh miomnaas MHOTOYTOJIbHHKA,
CTEPEOMETPUH U METOJIBI UX PEIICHHsI | Kpyra.
Pacno3naBath 11o/100HbIE PUTYDHI,
HAXOJIUTh OTHOIIICHUS JTUH
Y TUIOIAJEN.
Hcnoan3oBaTh npu pelieHUH
CTEPEOMETPUUECKUX 3a7a4 (DAKTHI
¥ METOJIBI TUTAHUMETPUN
OBILEE KOJIMYECTBO 34
YACOBIIO ITPOT'PAMME
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OEJEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTB U CTATUCTHUKA»

INOACHUTEJBbHASA 3AIINCKA

VYuebHubiii kypc «BeposiTHOCTh M CTaTUCTHKa» 0a30BOTO YPOBHS SIBISETCS
IPOJOJDKEHUEM M PAa3BUTHEM OJHOMMEHHOTO Yy4eOHOTro Kypca 0a30BOro YpOBHS
OCHOBHOT0 00111ero 00pa3oBaHus. YUeOHbIM Kypc NpenHa3HayeH g (pOpMUPOBAHUSY
00yJaronmmxcsi CTATUCTUYECKONW KYJIbTYPhl U TTOHUMAHUS POJU TEOPHUU BEPOSITHOCTEH
KaK MaTEMaTUYECKOTO MHCTPYMEHTA JUIsl U3yYEHUS CIydalHbBIX COOBITHUN, BETUYHH U
npoueccoB. [lpu wu3ydeHuum yueOHOrOo Kypca oOOTramarTcs Mpe/ICTaBICHUs
o0yyJaroumxcsi 0 MeToJjaX MCCIeAOBaHUS U3MEHYMBOIO MUpPA, Pa3BUBAETCS TOHUMAaHHE
3HQYMMOCTH U OOIIHOCTH MAaTEMAaTHYECKUX METOJIOB MO3HAHMS KaK HEOTheMIIEMOU
YaCTH COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MHUPOBO33PEHHUS.

Conepxanue yueOHOTO Kypca HalpaBJIEeHO HA 3aKpEIUICHUE 3HAHUM, MOJyYEHHBIX
Ipy U3Y4YeHHH Kypca Ha YpOBHE OCHOBHOIO O0OINEro OOpa3oBaHUs, U HA DPa3BUTUE
MPECTABICHUN O CIy4YalHBIX BEJIIMYMHAX M B3aMMOCBS3SIX MEXKIYy HHUMH Ha Ba)KHBIX
npuMepax, CHKEThl KOTOPBIX MOUYEPIHYTHI U3 OKpyXKaromero mupa. B pesymnbrarte
y oOydaromuxcs JOJDKHO — copMUpOBaThCS — NpEACTaBiIeCHHWE O  Hauboliee
YIOTPEOUTENBHBIX M OOIIMX MAaTEMAaTUYECKUX MOJIEISX, UCTIOIb3YEMBbIX JJISl ONKUCAHUS
aHTPOMOMETPUUECKUX U JeMOTpadhUUECKUX BEJIMUUH, TOTPEUTHOCTEH B pa3IMYHOTO POIa
U3MEPEHUSX, JUIMTEIbHOCTH  0€30TKa3HOM  pabOThl TEXHUYECKUX  YCTPOMCTB,
XapaKTePUCTUK MACCOBBIX SBJICHUHN U MIPOILIECCOB B OOIIECTBE.

B cooTBeTcTBMM ¢ YyKa3aHHBIMU LEJISIMH B CTPYKType YydeOHOro Kypca
«BeposITHOCTD U CTaTUCTUKAY ISl YPOBHSI CPEAHETO 00IIero oopa3oBaHusi Ha 6a30BOM
YPOBHE BBIJICJIEHBI CIIEAYIOIIME OCHOBHBIE CcoOAepKaTelabHble JIUHUM: «ClydaiiHbie
COOBITHS M BEPOSTHOCTHY, «CTydaiiHble BEJIMUMHBI U 3aKOH OOJIBIIINX YHCEID».

Baxknyro dyacTh yueOHOro Kypca 3aHUMAaeT HW3YyYEHHE TeOMETPUYECKOTO W
OMHOMUATILHOTO PACMPEICICHU U 3HAKOMCTBO C WX HEMPEPHIBHBIMU aHAJIOTaMU —
MOKa3aTeJIbHBIM U HOPMAJIbHBIM pacIpeeiICHUSIMHU.

Conepsxanue nuaun «CinydaiiHble COOBITHS U BEPOSITHOCTUY» CITYKUT OCHOBOMIS
dbopMHpoOBaHUS MPEACTABICHUN O PACTIPEICICHUH BEPOSTHOCTEH MEXIy 3HAUCHUSMU
CIy4yallHBIX BEJIMYMH, a TaKXe 2Ta JIMHUS HEoO0XoauMa Kak 0a3zaujis U3ydeHUus
3aKoHa OOJbIIMX YHucen — (yHAAMEHTAIbHOIO 3aKOHA, JECMCTBYIOIIETOB MPHUPOAE U
00111eCcTBE ¥ MMEIOIIET0 MaTeMaTudeckyto dopmanuzaruio. Cam 3aKOH OOJIBIIUX YUCE
npeasiaraeTcsi B O3HAKOMHTENBHON (OpME ¢ MHHUMAIBHBIM HCIOIH30BAHUEM
MaTeMaTU4YecKoro (hopmann3ma.

TeMmbl, CBsI3aHHBIE C HEMPEPBIBHBIMU CIyYalHBIMU BEJIMUYUHAMH, AKIIEHTUPYIOT
BHUMaHHE OOyYarOUIMXCsl Ha ONMHCAHUU U U3YUYCHUU CIyYalHBIX SBJICHUN C MTOMOIIBIO
HenpephIBHbIX (PyHKIMM. OCHOBHOE BHUMAaHHUE YACNSIETCS MOKa3aTeIbHOMY U
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HOPMAaJbHOMY paclpeiesieHUusIM, TPH OSTOM MPEANOJaraeTcs O3HAKOMUTEIHHOE
U3ydeHre MaTepuaia 0e3 JoKa3aTeNIbCTB MPUMEHSIEMBIX (PaKTOB.

OOmiee 4YHCIO YacoB, PEKOMEHIOBAHHBIX [JIsI HW3YYCHHS Yy4eOHOro Kypca
«BepositHOCTh U cTaTHcTHKay — 68 yacoB: B 10 kimacce — 34 ugaca (1 gac B Hezelo),
B 11 kimacce — 34 gaca (1 yac B Heen0).

COAEPXKXAHUE OBYYEHUSA

10 KITIACC

[IpeacraBienre JaHHBIX C TOMOUIbI0 Tabmui u  auarpamMm. Cpexanee
apuMeTHIECKOe, MeIaHa, HanOOoIbIIIee W HAMMEHBITICE 3HAYCHUS, pa3Max, JUCTICPCUS
¥ CTaHJAPTHOE OTKJIOHEHUE YHUCIIOBBIX HAOOPOB.

Cny4aiiHble SKCIIEpUMEHTHI (OMBITBI) U CIy4YalHbIE COOBITUS. DJIEMEHTapHBIC
coObITUsT  (MCXOBI). BeposSTHOCTH ciaydyalHOro coObITUs. bBIHM30CTH 4YacToThl U
BEPOSATHOCTU COOBITHI. CiydailHble OMNBITHI C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
cOoOBITUSIMU. BeposTHOCTH COOBITUI B OMNBITaX C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMH.

Onepauuu HaJ COOBITUSIMU: TMEpeceueHue, OObEAMHEHUE, MPOTUBOIOIOKHbBIC
coObITus. Jlnarpammel Ditnepa. @opMyiia CIOKEHHS BEPOITHOCTEH.

VYcioBHasE BEPOSITHOCTh. YMHOXEHHE BEpPOATHOCTEU. JlepeBo cilyyaliHOro
skcrnepumenTa. @opmyria MoaHoN BepossTHOCTU. HezaBucuMbie COOBITHSI.

KomOunaropHoe mnpaBuio yMmHOxkeHUs. llepectanoBku u dakxropuan. Ywucno
couetanuid. Tpeyronpuuk Ilackans. @opmyia 6uHoma HeroToHa.

bunapHpiii crnydaliHbI ONBIT (MUCHIBITAHUE), yCcleX M Heynada. HesaBucumblie
ucnbiTanus. Cepus HE3aBUCUMBIX UCIIBITAHUM J10 IEpBOTO ycrexa. Cepusi He3aBUCHUMBIX
UCIIBITaHUN bepHyun.

Crnydaiinas BennuuHa. Pacnipenenenue BepoaTHOCTEN. J{uarpamma pacrpeaesieHus.
[Tpumepsl pacripeiesieHnid, B TOM YHCIe, TEOMETPUIECKOE 1 OMHOMUATILHOE.

11 KJIACC

HucnoBble XapaKTEPUCTUKU CIyYaWHBIX BEJIWYMH: MaTeMaTUYECKOE OXHUIAHHUE,
JIUCIIEpCHs. M CTaHIapTHOE OTKIOHeHue. [Ipumepsl NpUMEHEHUs MaTEeMaTH4EeCKOTO
OXMJAaHUA, B TOM 4YHCIE B 3aJadax M3 IOBCEIHEBHOM >XM3HU. MareMmarndeckoe
OXKHJlaHWE OWHApHOW CIIy4ailHOM BeNWYUHBL. MaTeMaTHuuecKoe OXKHUJIAHUE CYMMBI
CIy4YalHBIX BEJIMYMH. MaTeMaTrndeckoe O0XUIAHWUE U IHUCIEPCUS N€OMETPUYECKOTO U
OMHOMUAIBHOTO pacIpeieIeHH.

3akoH OONBIIMX YHCEN U €T0 POJib B HayKe, Mpupojae u oodmectse. BriOopouHsbIii
METO/I HCCIENOBAHUM.

[Ipumepsl  HENpephIBHBIX  CIIy4YalHbIX BeaW4YMH. lloHATHE O TUIOTHOCTH
pacnpeneneHus. 3agayd, NPUBOIAIIME K HOpPMalbHOMY pacnpeneneHuto. lloHsatneo
HOPMAaJIbHOM PaclpeacICHUH.
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denepanpHaspadbouasporpammalMaremartrka. 1 0—1 1kmaccei(0a30BBIHYPOBEHB )

NNPEAMETHBIE PE3YJIBTATHI

K kon1ty 00yuenus B 10 kiaacce 00yqaromuiicst MOIyduT CIEAYIOLUINE IPEIMETHbIE
pE3yJbTaThL:

YUTATh U CTPOUTH TAOJIMIIBI U TUATPAMMBI;

ONEpUPOBATh MOHATUSAMU: CpeaHee apU(pMETHYECKOe, MeIuaHa, HauOoJblIee,
HaMMEHbIIIEe 3HAYEHUE, pa3Max MacCUBa YHCIIOBBIX JAHHBIX;

ONEepUPOBATh MOHATUAMMU: CIIyHYailHbIM SKCIIEPUMEHT (OIIBIT) U CIIyYalHOE COOBITHE,
3JIEMEHTapHOE COOBITUE (PJIEMEHTApHBIM MCXOJ) CIIy4alHOTO OIbITa, HaXOAWUTh
BEPOATHOCTH B ONBITaX C PAaBHOBO3MOXHBIMU CIIY4alHBIMU COOBITUSIMHU, HaXOAWUTb U
CPaBHHMBATh BEPOSITHOCTU COOBITUI B M3yUEHHBIX CIIyYalHBIX SKCIIEPUMEHTAX;

HaxXoAUTh M (HOPMYIHpPOBaTh COOBITHS: NEpEeceYeHHE U OOBEIUHEHHME JaHHBIX
COOBITHH, COOBITHE, MPOTHUBOMOJOXKHOE JaHHOMY  COOBITHIO,  TOJb30BaThCS
auarpammamu Jitniepa u GopMysoi CI0KEeHHsI BEPOSITHOCTEH MPU peLIeHUH 3a/1a4;

ONEpPUPOBATh MOHATUSIMH: YCJIOBHAsl BEPOSATHOCTb, HE3aBUCHUMBIE COOBITHS,
HaXOJUTh BEPOSTHOCTH C IOMOILIBIO NpaBWiIa YMHOXEHUS, C IOMOIIbIO J€epeBa
CIIy4allHOT'O OIIbITa;

OPUMEHATh KOMOMHATOPHOE MPAaBUIO YMHOXKEHUS TMpU pEHICHUH 3a7ay;

ONEepUpPOBATh NOHATUSIMU: UCIIBITAHUE, HE3ABUCUMBIE UCIIBITAHUS, CEPUS
UCIIBITaHW, YCIIeX U HeyJadya, HaXOJUTh BEPOSITHOCTH COOBITHI B CEpUU HE3aBHCHUMBIX
UCIIBITAaHUI 1O MEPBOTO YCIeXa, HAXOAUTh BEPOSATHOCTH COOBITUI B CEPUM WCIIBITAHUI
bepnymu;

ONEpUpOBaTh IMOHATUSAMM: CIy4yaliHas BEIMYMHA, PACIpPEACIICHUE BEPOSTHOCTEH,
quarpamma pacIipeIeieHHus.

K xoniry oOyuenus B 11 ki1acce 00y4aromuiics mogy4quT CIeAYIONUe MPEIMETHbIE
pe3ybTaThI:

CpPaBHMBATh BEPOSATHOCTH 3HAUEHUM CIIyYalHOW BEJIMYUHBI IO PACTIPEIEIICHUAIO WIH
C TIOMOUIBIO THATPAMM;

OMepUpOBaTh MOHATUEM MATEMATUYECKOTO OXUAAHUS, MPUBOAUTH MPUMEPDI, KaK
OpPUMEHSETCS  MAaTEMaTUYECKOE  OXUAAHWE  CIy4yalHOHM  BEJMYMHBI  HAaXOJIWTh
MaTeMaTHYECKOE 0KUIAHNE 110 JAHHOMY PACIIPENEIICHUIO;

UMETh TPEJCTABICHUE O 3aKOHE OOJBIIUX YHUCE;

HMMETb NPEJICTABICHUE O HOPMAIBHOM PaCIpPEICICHNH.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumenoBanue paznena  |KomuuectBo OcHoBHOE coziep>kaHue OcHOBHBIE BUIBI ICSITEILHOCTH
(Tempbl) Kypca 4acoB oOyyJaronmxcs
[IpencraBieHue qaHHBIX 4 [IpencraBieHne JaHHBIX C TOMOUIBIO N3BaexaTs nHGOPMALMIO U3 TAOJIHIT
Y onucaTelbHas CTaTUCTUKA Tabyuil u quarpamm. Cpennee U IMarpamMm, HCMOJIb30BaTh TaOJIHUIIbI
apudmeTHyecKoe, MeIMana, U TUarpamMMel J1Jisl PEJICTaBICHUS
HauOOJbIIIEe M HAMMEHBIIIECe CTaTUCTUYECKUX TAHHBIX.
3Ha4YEeHUs, pa3Max, JTUCIEepCHusl, Haxomauth onucaTenbHbIe
CTaHJIapTHOE OTKJIOHEHHUE YUCIIOBBIX XapaKTEPUCTUKU JTAHHBIX.
HabOpoOB BoiaBUraTh, KpUTUKOBATH TMIIOTE3bI
0 XapaKTepe CIy4YaliHON M3MEHUYUBOCTH
u onpenenstonux e€ pakropax
Ciy4aitHble ONBITHI 3 CrnyualiHble SKCTIEPUMEHTHI (OTIBITHI) BoiaensiTh Ha NpuMepax ciayJdaiiHbie

U CIy4dailHbIe COOBITHS,
OTBITHI C PABHOBO3MOKHBIMH
AJIEMEHTAPHBIMU UCXOAaMHU

U CIy4aiiHbIe COOBITHS.
DJieMeHTapHbIe COOBITUS (MCXO/IbI).
BepostHocTh cityyaifHOro COOBITHSI.
BepositHoCTH cOOBITHI B OTIBITaxX

C pPaBHOBO3MOKHBIMU
AJIeMEHTapHBIMU COOBITUSMH.
[IpakTuueckas pabora

COOBITHSI B OITMCAHHOM CITy4YaitHOM
OTBITE.

@®opMyJTUPOBATH YCIIOBHUS IPOBEACHUS
CJIy4alHOTO OIIBITA.

HaxoanTb BEpOITHOCTH COOBITUI

B OIBITaX C PAaBHOBO3MOKHBIMHU
HCXOJIaMH.

MopeaupoBaTh OIBITHI

C PAaBHOBO3MOHBIMU 3JIEMEHTAPHBIMU
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HCXOJIaMH B XOJIC TPAKTUYCCKOMH
paboThI

Omnepanuu HajJ COOBITUSIMH,
CJI0’KEHHUE BEPOSTHOCTEH

Omneparu Hax COOBITHSIMMU:
nepecedycHne, 00beTMHEHIE COOBITHH,
IIPOTUBOIIOJIOXKHBIC COOBITHSI.
Huarpammel Dinepa. @opmyna
CJIOKEHUSI BEPOSITHOCTEH

Hcnoan3oBath 1uarpammel Didiepa

U CJIOBECHOE ONMCAHNE COOBITUI

1t GOPMYIIMPOBKH U N300pakeHUs
00BEIMHEHUS U TIEpEeCceUeHHs COOBITHUH.
Pemiats 3aga4m ¢ MCNIOJIB30BaHUEM
(GOopMyIIbI CII0KEHUS BEPOSATHOCTEN

Y cnoBHast BEpOSITHOCTb,
JIEPEBO CIIYYAMHOTO OMBITA,
dbopmya moaHOM
BEPOSITHOCTH

Y HE3aBUCHUMOCTb COOBITUIN

VY cii0BHas BEPOSTHOCTh. Y MHOKEHUE
BEPOSTHOCTEN. [lepeBO CiaydaitHOro
akcriepumenTa. opmyria noJIHou
BeposiTHOCTU. HezaBucumbie COObITHS

Pemarts 3agaumn Ha HaX0XKICHUE
BEPOSATHOCTEUN COOBITHI, B TOM YHCIIC
YCJIOBHBIX C IOMOIIBIO I€peBa
CJIy4ailHOTO OMbITA.

OnpeneasiTb HE3aBUCUMOCTH COOBITUI
1o ¢opmyJie U MO OpraHu3aluu
CJIy4ailHOTO OTbITA

DneMeHThl KOMOMHATOPUKHU

KomOunaropHoe mpaBuiio
yMHOXeHus1. [lepectaHoBKM

u dakropuan. Yucno codeTaHuii.
Tpeyronsnuk [Tackansa. @opmyna
o6unoma HeroToHa

Hcnosnb30BaTh PaBUII0 YMHOKEHUS
JUISL IEPEUNCIICHUST COOBITHI

B CIIy4alHOM OIIBITE.

IMoab3oBaTbest opmynoi

u TpeyroiasHukoM [lackans

JUISL OTIPENIETIEHUS] YUCIIa COYETaHU I

Cepun nocnenoBaTesIbHbIX
HCTIBITAHUM

buHapHBbIii ciiydaiiHbIA OIBIT
(ucribITaHuE), yCIeX U HeyJaya.
He3aBucumele ucnsitanus. Cepus
HE3aBUCHUMBIX UCIIBITAHUH 110 IEPBOTO

Pa30uBaTh CII0KHBIE SKCTIEPUMEHTHI
Ha OTAEJbHBIE UCTIBITAHUSI.
OcBauBaTh NOHATHUA UCIIBITAHKE,
Cepus HE3aBUCUMBIX UCIBITAHUM.
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ycniexa. Cepusi HE3aBUCUMBIX
WCIIBITAaHUN bepHyiun.
[IpakTuueckas paborta

C UCTIOJIb30BAaHUEM DIICKTPOHHBIX
TaOJINI]

IIpuBoaAUTH NPUMEPBI CEPpUH
HE3aBUCHUMBIX HCIIBITAHUM.
Pemiats 3aga4u Ha TOMCK
BEPOSTHOCTEH COOBITHI B CEpUH
WCHBITAHUN JI0 TIEPBOTO yCIiexa

Y B CEpUAX UCTIBITAHUN bepHyIu.
N3yyars B X0/1€ IPaKTHYECKOMN
padoOTHI C UCIIOJIB30BaHUEM
AIIEKTPOHHBIX TAOJIHI] BEPOSTHOCTU
COOBITHH B CEpUSIX HE3aBUCHUMBIX
HCTIBITAHUIN

City4aiiHbIE BEJIMYUHBI
U pacnpeneneHus

CiyvaiiHasi BEJIMYMHA.
Pacnipenenenne BeposTHOCTEN.
Juarpamma pacrnpeaenenus. Cymma

W IIPOU3BCACHUC CHy‘I&fIHBIX BCJIIMYHH.

[Ipumepsl pacnipeneneHui, B TOM
YHUCJIE TEOMETPUUECKOE
¥ OMHOMUATBHOE

OcBauBaTh NOHATHS: CITydalHAas
BEJIMUMHA, pacTpeielICHHEe, Ta0IuIa
pacnpeneneHus, rmarpamma
pacrnpeeneHus.

IIpuBoauTh NpuMepsI
pacnpeiesieHri, B TOM YUCIIE
r€OMETPUYECKOr0 1 ONHOMHUATILHOTO.
CpaBHuBaTh pacnpeieicHus
CIIy4alHbIX BEJIMYNH

Haxoaurhb 3Ha4eHUs CYMMBI

N IIPOU3BCACHUS CHy‘I&ﬁHBIX BCJIINYHH.

CTpouTths U pacno3HaBaTh
reoOMEeTPUYECKOe U OMHOMHUAIILHOE
pacnpeenenue
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[ToBTOpeHmE, 006001ICHME,
cucTeMaTu3alus 3HaHui

OmmcarenbHast CTaTUCTHKA.
Ciy4aiiHble ONBITH U BEPOSTHOCTH
CIy4alHBIX cOOBITUH. Oneparuu Hal
COOBITUSIMHU. DIEMEHTEI
KOMOMHATOPUKH, CEPHUU HE3aBUCHMBIX
HUCITBITAaHUN

IHoBTOPATH N3y4EeHHOE
Y BBICTPAUBATh CUCTEMY 3HAHHUU

OBILEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

34
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11 KVIACC

CIIy4allHOW BEJIUYUHBI

MaTeMaTUYeCKOro OKHUIaHUS
(cTpaxoBaHue, JIOTEpES ).
MaremaTH4ecKkoe 0KUJAHUE CYyMMBI
CIIy4alHbIX BEJIUYUH.
MartemMaTiudeckoe 0KuJaHue
r€OMETPUYECKOr0 1 ONHOMHUAIIEHOTO
pacrpeeneHun

HanmenoBanue paznena  |KonmuectBo OcHOBHOE coziep>KaHne OcHOBHBIE BUJIBI IESITEIBHOCTH
(TemnI) Kypca 4acoB oOy4Jaronuxcs
MaremaTnyeckoe OKUIaHuE 4 [Ipumepbl TpUMEHEHNS OcBauBaTh [NOHATHE MATEMATUYECKOTO

OKHJIaHHS.
IIpuBoauTk 1 00€CyKAATH IPUMEPHI
IIPUMEHEHUS MATEMATUYECKOTO
OXuJaHus. Beraucusate
MaTeMaTHYECKOE OKUIJAHUE.
Hcnoab3oBaTh NOHATHE
MaTEMATUYECKOT0 OKUIAHUS U €ETO
CBOWCTBA MPU PEIICHUHU 3a/1a4.
HaxoanTsb no u3BecTHbIM (hopMyIam
MaTEMATUYECKOE OKUAAHUE CYMMBI
CIIyYalHBIX BEJIMYHH.

HaxoauTsh 1o uzBecTHbIM (hopmysiam
MaTeMaTUYECKHUE 0KUIAHUS CITydalHbIX
BEJINYMH, UMEIOINUX T€OMETPUIECKOE

1 OMHOMUAJILHOE PacIIpeeTICHUS
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Jucnepcnst u cTanIapTHOE
OTKJIOHEHHUE CITy4aliHON
BEJIMYVHBI

Jlucnepcus U craHAapTHOE
OTKJIOHEHME. Jlucnepcun
reOMETPUYECKOTO U OMHOMHUATBHOTO
pacnpeeneHus.

[Ipaktrueckas padora

C UCIIOJIb30BAaHUEM BJIEKTPOHHBIX
Ta0JInLL

OcBauBaThb NOHATHUS: JUCHIEPCHS,
CTAaHJAPTHOE OTKIIOHEHNE CITy4YalHOU
BEJIMYUHBI.

HaxoanTsb nucnepcuio

10 PacCIpPeeIICHUIO.

Haxoautp 1o u3BecTHBIM (hopmynam
JUCIIEPCUIO0 TEOMETPUUECKOTO

¥ OMHOMUAJIBHOTO paclpe/iesieHus,

B TOM YHCJIE B XOJI€ IPAKTUYECKON
paboThI C UCTOIB30BAHUEM
AIIEKTPOHHBIX TAOJINLL

3aK0H OOJIBIINX YHCET

3akoH 0oJbITNX Yncel. BoioopouHbIi
METOJ UCCIICIOBAHUI.

[IpakTnueckas padbora

C UCTIOJIb30BAaHUEM DJICKTPOHHBIX
TaOJIAILL

3HAKOMUTBCS C BLIODOPOYHBIM METOA0M
WCCJIEIOBAHUS] COBOKYITHOCTH TAHHBIX.
M3yuaTh B X0/1€ MPAKTUUECKON PaOOTHI
C MCIOJIb30BAHUEM JJIEKTPOHHBIX
Ta0JIHI] TIPUMEHEHHE BEIOOPOUYHOTO
METO/Ia UCCIIEIOBAHMS

HenpepsiBHBIE ClTyyaliHbIE
BEJIMYMHBI (pacipeIeieHus)

[IprMepbl HENPEPBIBHBIX CITyYalHBIX
BeJIMYrH. OyHKIUSA ITIOTHOCTH
pacnpenenenus. PaBHomepHOe
pacnpeiesieHue U €ro CBOMCTBA

OcBauBaTh NOHATHUSA: HEIIPEPHIBHAS
Cly4yaliHasi BEJIMYMHA, HEMIPEPBIBHOE
pacnpezenenue, GyHKIUS MII0THOCTH
BEPOSITHOCTH.

IIpuBOAUTH IPUMEPHI HENPEPBIBHBIX
CIIy4alHbIX BEJINYUH.
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HaxoauTb BEpOSITHOCTH COOBITHIA
0 JaHHOW (DYHKIIMH TIJIOTHOCTH, B TOM
YK CJIe PABHOMEPHOTO paclpeiesIeHus

HopmanwsHoe pacnpenenenue 2 3agauu, TPUBOIAIIME K HOpMAIIBHOMY | OcBamBaTh MOHSATHS: HOPMAIbHOE
pacnpeneneHno. OyHKIus pacrpeielicHUE.
IJIOTHOCTH ¥ CBOMCTBA HOPMAJIBHOTO BoiaeasiTh 110 ONMCAHUIO CITy4YaiiHbIE
pacIpeIeeHus. BEJINYMHBI, PaCIIPEACIEHHBIC
[IpakTudeckas padbota 10 HOPMAJIBHOMY 3aKOHY.
C UCIO0JIb30BAaHUEM BJICKTPOHHBIX IIpuBoauTh NnpuMepsI 33124,
TabJIUIL MPUBOJAIIMX K HOPMAJIbHOMY
pacnpenenenuro. Haxonuts yncioBbie
XapaKTEPUCTUKNA HOPMAJIbHOIO
pacnpeneneHus 1o U3BECTHbIM
dhopmynam.
Pematnb 3a7a4m, CBSI3aHHBIC
C IPUMEHEHUEM CBOKWCTB HOPMAJIbHOIO
pacnpeneneHun, B TOM YUCIIe
C MCTOJIb30BAaHUEM SJICKTPOHHBIX
TaOJIALL
[ToBTOpeHue, 06001ICHNE 19 [IpencraBieHne JaHHBIX C IOMOIIBIO [ToBTOPSATH U3YUEHHOE U BHICTPAUBATh

U cUCTeMaTHu3alys 3HaHUU

Ta0JIMI] U JUarpaMm, onucaTeabHas
CTaTUCTHKA, OIIBITHI

C PaBHOBO3MOKHBIMHU
AJIIEeMEHTapHBIMU COOBITUAMH,
BBIUHCJICHHE BEPOSTHOCTEH COOBITHI

CUCTEMY 3HAHUU
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C IpuUMeHeHueEM popmy

U rpauuecKux METOA0B
(koopauHaTHas npsmMasi, 1epeBo,
nuarpaMmma Jusepa), cioydaiHble
BEJIMYMHBI U pacpeeieHus,
MaTeMaTHYECKOE OKUIAHUE
CIIy4ailHOM BEJTUYUHBI

OBLIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

34
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